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l. UIITYU YKYB JACTYPHU

Kupum

JlacTyp pHUBOXIJIAHTaH MamJlakaTIapJard XOPKHM TaxpuOanap
acocyga “KuMEBHMM TEXHOJIOTMANIApPU KaWTa Tauépiiaml Ba Majaka
OLIMPHUII HyHamumM Oyiinya Minuad YMKWIraH YKyB peka Ba JacTyp
Ma3MyHUJaH KenuO 4YWKKaH Xojjaa Ty3wiaran Oymmu0, y 3aMoHaBUM
tagabmap acocwaa  KailWrta — TaWépiam Ba  Majaka — OIIUPHII
Kapa€HIapUHUHT Ma3MYHMHU TaKOMWUIAIITUPHUII XaMAa OJUNA TabIUM
Myaccacallapd TeJaror KaJpJapuHUHT KacOUW KOMIIETEHTIUTUHU
MyHTa3aM OIIMPUO OOpHUIIHM MakKcaa Kuiaau. JlacTyp Ma3MyHH OJIMA
TabJIUMHHUHT HOPMATUB-XYKYKHH acocliapyi Ba KOHYHYWIMK HOpMaJlapu,
WIFOP TabJIMM TEXHOJIOTHSUIApM Ba MENAaroruk Maxopar, TabJIUM
*KapaéHnapuga axO0pOoT-KOMMYHHUKAIUSI TEXHOJOTHSUIAPUHM  KYJUIAIIL,
aMaluil XOpWXKUK TWJI, TU3UMIIM TaxJIMJd Ba Kapop KaOysl KHIJIMII
acociapy, Maxcyc ¢anjgap HEeTU3HJa UMUK Ba aMaiui TaJKUKOTIap,
TEXHOJIOTUK TAapakKKUET Ba YKYB KapaCHUHU TaIIKWI STUIIHUHT
3aMOHaBUM yciyOnapu Oyiimda CYHITH IOTyKJap, Tyiob6an MHrepHer
TapMOFH, MyJIbTUMEINA TU3UMIIAPHU Ba Maco(dataH YKUTHII YCYUIapUHU
V3nmamtupuin  Oyiimya sSHru OWiIuM, KYHUKMa Ba MajakKajJapuHU
HIaKJUTAHTUPUILHY Ha3apJa TyTaiau.

“Momnekynsip OuoTexHoJiorus” (paHu 3aMOHABHN OMOTEXHOJOTHK
ycyiutapian (organanud 03MK-OBKAT, SHEPTETHK PECcypc, aTpod-MyxuT
U(DITOCIAHUIIMHUHT OJIIMHY OJUII OMIaH OOFJIMK MyaMMOJapyu €4YUMUHU
TOIHIL, YCUMJIUK Ba XalBOSH Xy)KaupajapuIaH TPaHCTE€H OpraHu3miiap,
Typau CcTpecc omwuiap, Oakrepus, 3aMOypyF Ba  BHUpYyciaap,
repOuuuIapra YU IaMIIA VCUMITUK HIaKJIJITApUHU SIPATHIIL,
Xy)KalpaJlJapHUHT HWH BUTPO TU3UMHJA  SIIAlld  Ba  KyNaWHII
XyCYCHUSTIapH, PETCHEepalUsIaHUIIN Ba YJIAPHUHT TOTUIOTEHTIUTHHU
VpraHuil, YCHUMJMKIAPD XaWBOHJIAD XYyKaMlpajdapu KyJbTypacuIaH
doitnanann0, mopu mnpenapaTiap, OWOIOTUK (aosl Mojmamap, O3MKa
KyImMyJaiapaiap Ba OOmKaIapHu UITUTA0 YHKAPHUIITa ACOCIaHTaH.

MoayaHMHI MaKcaau Ba Basudaaapu
Monekynap oOuonoczusa 6a HAHOOUOMEXHONOZUAMOOYTUHUHL
makcaou: Monekymsip Ouojorusi Ba HAHOOMOTEXHOJOTUsA(DaHN yCyIUIapH
éplaMuia MUKpOOpPraHW3MIIAp XyXKadWpacura OOINKa OpraHU3MIIAPHU
TCHJIADUHYA KUPUTHUII Ba 1Ty TEHJIAPHUHT MAaXCYJIOTJIApUHHU OJIHIIL,

YCUMIIMKJIAPHUHT aTpo) MYXUTHUHT CTpecC OMWJUIApUra Kapiiu
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Kypammil  KOOWJUSATHHUA  OIIUPHII UMKOHMSITIIapU  OwmitaH
TaHULITUPUILLTUD.

Monexynap o0Ouonozusa 6a HAHOOUOMEXHO02UA MOOYTUHUHZ
maxcaou: pexomounant JHK Ba PHKmap omum, xykaitpamapanan
TeHJIAPHU @XpPATUII, TEeHJap YCTHAAa MaHUNYyJIUATCHsUIap VTKAa3MII,
yJlapHH OOIIKa OpraHU3MIIapTra KHPUTHUII OPKAJIH SHT'H UPCUN XYCyCHSTra
ara OynraH TEHETHK CTPYKTypajiap Ba OpraHu3Miap SpaTwil,
XyXaiipanapHu OHMOCHMHTETHK TMOTCHCHAIWAAH amanuid ¢oiiasaHuin
MYMKUHJIUTHHU acociad Oepur.

MoayJ 0yiin4a THHIJIOBYMJIAPHUHT OWJIMM, KYHUKMA Ba
MaJIaKaJapura KyinjiaJurad rajaadsaap:

“Modsiekynsip OMOTEXHOJOrUsA” Kypcu Oyinya THUHIJIOBYMWIIAD KyWHJIaru
AHTM OWIUM, KYHHMKMa, Majlaka XamjJa KOMIETEeHLUsuIapra ara
oynuuiapu Tanad dTUIAIN:
Tunriaouu:
® TEHOM Ba Xy’Kalipa MyXaHJIUCIMTUHUHT Ba3udanapu;
e OKcWUIap OMOCHHTE3MHUHT YMYMUI CXEMACH;
® TCHETHK KOJ TyLIyHYajapH;
® TI'¢H MYXaHIUCIUTMHUHT MOJJMI acOCIIapH;
e pexomOuHanT JHK TexHomnorusicu;
e T IreHJIapHU YCUMIIMK Xy Kalpacura KUpryu3uil NyJiiapu;
® XallBOH XyKailpanapu Tpanchopmarcusicu;
e Xy)Xallpa MyXaHJMCIINIH;
e TUOpUIOMA TEXHOJIOTHSICH;
® T'CHOMHM KOHCTPYKCHS KWIMIIHUHT IPUHCHUIUIAPU OUAUMU KEPAK;
TunriaoBuu:
® T'eH MYXaHIUCIHUIU/A IOKOPU CU(ATIN BEKTOPIAPHUHT
XYCYCHUATIAPH, PECTPUKCHUS Ba JIUTUPJIALL;
® KepakiM XyCyCHsTJIapra sra OyiaraH YyCUMIIUKIIAp SpaTHIll, XalBOH
Xy>Kalipanapu TpaHCPEKCUsICH;
e OHOTEXHOJIOTHK MIIIa0 YMKAPHUIIIJA XOM aIll€ Ba MPOyTCEHTIIAp
XaKWa;
® TYKUMaJIapHHU YCTUPYBYHM IMENTHI BAKTOPJIAPH Ba OOIIKAa OMOJIOTUK
MaxCyJOTJIApHUHT SIHTU aBIIOJIapu OYUYa KYyHUKMaiapuza sra
oynuiu;



THHIJIOBYM:

pexomouHanT JIHKmap TexHonoruscuau sspaTui;

TPAHCTEH YCUMIIUKJIAP Ba XaWBOHJIAP OJIMIII;

XyKailpasap OMOTEXHOJIOTUSICH acOCU]1a KYPFOKUMITUKTa,
IIYPXOKJIMKTa, TYPJIM (PUTONATOTeHIapra YuaaMiIn YCUMIIUKIIAP
OJINIII,

Manakanapuza dra OYIvIIg 3apyp.

THHIJIOBYM:

KHIIJIOK XY KAJIUTH y9yH OWoIpenapaTiap Uluiad YuKapHII
TEXHOJIOTHSJIApUHU OOIIKAPHUII Ba HA30paT KUJIUIIL;
OMOTEXHOJOTUK MaxCyJIOTIap UILIa0 YUKAPHIII KapaHIapuaaru
MaB:Xy/Jl 10J13ap0 MacaiajlapHU €4UIll Y9yH HHHOBAIIMOH
TEXHOJIOTUsIIapAaH Qoii1anaHul;

OMOTEXHOJOTUK MaxCyJIOTIap UILIA0 YUKAPHUIII )KapaéHu1a
AKCIIEPUMEHTAJ TAAKUKOTIAPHU YTKA3UII Ba OJIMHTaH HaTH KAJIap
acocuja yJjapra uIuioB Oepulll KoMHemeHyuaiapuza 3ra Oy I
JIO3UM.

Moay/iHM TAIIKKJI 3THII BA YTKAa3UII 0yiHMYa TaBCUsIap

“Monekynsip OMOTEXHOJIOTHSI” KypCH Mabpy3a Ba amajui

MaIIFyJI0Taap MaKIuaa oJub 6opuIaiu.

KypcHu yxutum xapaéHuaa TabJIMMHHUHI 3aMOHABHM METOJIApH,

NeAaroruk TEXHOJOrusAjaap Ba aX60pOT-KOMMYHI/IKaL[I/I$[ TCXHOJOTUAIapu

KYJUTAHWINAIIY Ha3apJa TyTHITaH:

-Mabpy3a JAapcilapuaa 3aMOHABHM KOMIBIOTEP TEXHOJOTHUSIIAPU

épz[aMHz[a MMPE3CHTAIOH Ba 3JICKTPOH-AUAAKTHUK TCXHOJIOTUAJIAPpAAH,

- YTKA3WJIaIUrad aMaJIiii MallFyJIoTJIap/la TEXHUK BOCHUTalaplaH,

AKCIIPECC-CYPOBIap, TECT CYPOBIAPH, aKIUN XYXKyM, Typyxji (UKpJIall,
KHYMK Typyxjap OWiaH WIIaml, KOJUIOKBHYM VTKa3uWIil, Ba OOIIKa

WHTEPAKTUB TAbJIUM yCYJUIAPUHHU KYJUJIAll Ha3apaa TyTUIaau.

Moay/ THHHT YKYB pexaaaru 600omka panjaap Ouian 00FJIHKJIUTH
Ba Y3BUMJIUTH

Monekynsap Ouosiorus Ba HaHOOMOTEXHOJOTHsA(AHU KailTa

Tail€piaml Ba Majlaka OIIUpUII HYyHanumuHU  “buortexHonorus’™

MyTaxaccuciuru Oyitmdya kuputwirad “CaHoaT OWOTEXHOJOTHACH Ba
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“Myko6un sHeprusi MmanOanapu” ¢anu OunaH y3myKcu3 OOFIUK OYynuo,
ymoy QanigapHu Y3IalmTUpHUIAA Hazapuil acoc OYnIMO Xu3MaT KUJIaI.
“Mounexyisip OnotexHosorus’” (aHUHHU TYJIUK Y3IalITHPHUIIIA Ba aMaliui
Bazudanapuu Oaxapumiga ‘“‘TabnuMaa MynbTUMEIMa TU3UMIIAPU Ba
MacohaBuil YKUTHUIIT METOMIapu’”’, “DJIEKTPOH TMEAaroruka acocjiapu Ba
MeJarOTHUHT MaXCHi, KacOMil ax00pOoT MaWJOHWHM JIOMMXaJam’, XaM/a
“AManuii XOpW KU THJIHA YPTaHUITHUHT UHTEHCUB yCyimapu” daHIapu
&pmam Gepanu.
Moay/JTHUHT OJIMH TALJIUMAATH YPHU

“ Momnekyinsap OuoTexHoJIoTusA (paHu KalTa Tai€pail Ba Majiaka

[13

OLIMPHUII NyHAIUIINHU buorexHonorus” MyTaxaccHCIUru Oyiinua
Maxcyc (annapaan gapc 6epyBuu npodeccop YKUTYBUMIAP YUYH MYXUM
VpunHu sramiaiian. Ymoy dban Onuil TabiuM Myaccacajapuja tajada Ba
nejaroryiiap TOMOHHUJAH VYKYB-WIMUN HWUUIApUHUA OnHO OopuIll ydyH
acocHil Ha3apuil Ba aMaliuii OuIMMIIapHU Oepajiu.

Mopaya 0yiin4ya coatJjiap TaAKCMMOTH

MoayJ maB3yjaapu THHIJIOBYUHMHT YKYB
IOKJIAMACH, COAT
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Ha3zapuii maTepuaiiap Ma3MyHHu
1-mas3y: JITHK, PHK Ba oxcuua 6mocunte3n, pekomounnant JJHK nap
TEXHOJIOTUSICH

JIHK, PHK Ba oxcun OuocunTe3u. TpaHCHsALUs, TPaHCKPHUIILIHA,
perummkanusa. ['eH, TeHOM Ba XyXallpa MYXaHAMCIWIH 3aMOHAaBUHI
OMOMYXaHIMCIMKHUHI acocuid WyHamumuaup. ['eH, reHoM Ba Xyxaipa
MYXaHAUCIUTHHUHT Ba3zudanapu.

Pexombunant JIHK texnomorusicu. Pectpukiusi Ba nurupnami, €T
TeHHU BEKTOpra Kyuupuil. TpaHcPopMalUUsSHUHT aXxaMUITHU Ba acOCUM
ycyiutapu.  Irammiap osmm.  Bekropimap Ba  yJapHMHI  I'eH
MYXaHJUCIUTUIaTH aXxaMUATUH. BeKTopiapHM KOHCTPYKUHS KWJIMII
OpUHIUIUIApU. ['€H MyXaHIuCIUTuaa FOKOPH CU(PATIM BEKTOPIAPHUHT
XyCYCHSTIApH. I'en MYyXaHIUCIUTH (depmeHTIIapu, yJIapHH
Kkiaccudukanuscu. Pectpukrazanap, qurazanap.

2-MaB3y: Muxkpo0uo0JI0ruK TU3UMJIADHUHT MOJIEKYJISIP
oumorexnosiorusicn, JAHKHM KuMEBMH CHHTe3Jalll, HYKJIEOTH]
KeTMa-KeTJMITMHH AHUKJIAII Ba OKCHJLJIAP TepanesicH.

Monekynsip ~ nuarHoctvka.  MIMMyHOAMArHoCTHKa  yCyJuIapH.
depMEeHT UMMYHOCOPOEHT aHanu3u. MOHOKIIOHAT aHTUTEaIap

JHK xuménit cuntesnam. JHKHM cekBenupiam ycyuapu.
['ennapau cunTesnam. CUHTE3/IaHIaH OJMTOHYKJIEOTHIIAPHU KyJIIaml.
®ochopamuautiu ycyi. JJHK Hu kumMEBMit cuHTE3MaIT

Oxcuinap tepanescu. k/IHK unTepdeponnapunn axxpatud onui.
Nucounap wunTepdeponsnapu. WMuconnmapHuHr Yycum ropmoHu. ['en
skcnpeccusichHuHr — ontumusanusicu. JIHKaza 1. Anbsrunar-nmasa.
WHCOHHMHT KYTI KJIOHJIA aHTUTENAIApU

AMAJIMA MAIIFYJOTJAP MABMYHHU
1-amanuii MalIFyJaIo0T:
Xyskaipa OpraHoMIJIAPUHM AKPATHII
Veummik  Xyskalipacuiad sapocH, XJIOPOIUIACT Ba MHTOXOHIPHS
omumua (QoWganaHWIagMraH O3UMKa MYXUTIapu TapkuOu. YiapHu
Tanépiail, XyKaupajapJaH OpPraHOWJIAPHU aXpaTUll KapacHapu

(V)

yYpraoujiaiau.



2-aMaJIuil MALIFyJI0T:
Yeumink XyskaipacuaaH HyKJIeHH KHCI0TATAPHH aKPATHII
YCYJUIAPMHHU YPraHMIIIL.
Veummmk oaprunan JJHK Ba PHK axxpartuin Ba To3anari.

3-aMaJInii MAIIFyYJIOT:
I'eas 3s1exkTpodopes épaamuaga OKCHILIAP CIEKTPUHU
Ypranuu
Uururnan axpatuirad OKCHILIApH 3JeKTpodope3 ycylu EpaamMuaa
TO3AJIUTUHHA, MUKJOPUHH TEKIIAPHUILI

4-amMaJInii MALIFYJIOT:
IIporomiacaap oMl BAa yJIapHU KYIIMJIMIINHA YPraHUII
Mukpockonuk 3aMOypyFiapiaH (dbepmMeHTaTUB ycyiaa
MIPOTOIUIACTIIAP OJIUII BA YIAPHUHT KYIIWIUIINHYU YPTaHHUIIL
Kyuma MamryJior MaB3ycH
1. Mnazmun JHKCUHUHT pECTPUKITMOH TaX IMJIMHUA YPraHuUIl.
V CHMIIMKIAPHUHT CYCIIEH3UAIN Ky/IbTypa OJHITHHA Yprasum. Vvt
TEKIIHUPUII UHCTUTYTAapu1a oaud Oopuiaau
YKUTHUII AKJLIAPH
Maskyp Moayn Oyiinya Kyiuaaru YKATUII MAKUIapUaaH
dbolnananunagu:

- Mabpy3anap, aMalIui  mamFyjgomiap  (MabaymoTiIap  Ba
TEXHOJIOTUSIIAPHU aHriaab OJIv1I, aKJInn KU3UKUITHU
PUBOXIJIAHTUPHII, Ha3apHUi OUITUMIIAPHA MyCTaXKaMJIall);

- JaBpa cyxOariapu (kypwia€traH JoWnxa edumiiapu Oyiinua
Takaug Oepulll KOOWIMATHHU OIIMPHII, SIIUTHIIL, UAPOK KUJIHII Ba
MaHTUKHI XyJocanaap YuKapui);

- 0Oaxc Ba MyHO3apayiap (JoMuxajap euuMH Oyiuda gamwiiap Ba
acociii apryMEHTJapHU TakKIuM KWIHIL, SIIMTHUII Ba MyamMMoJap
€UYMMUHHU TOMHUII KOOMIMSITUHN PUBOMKIIAHTHUPHILI).

BAXOJIALI ME3OHUA
baxoJiam typaapu Maxkeuma baanap
Ne oaJ
1 Keiic Tonmmpukinapu 1.2 6amn
2 | Mycrakui Uil TONILUPUKIApH 2.5 0.5 6ann
3 AManuil TommmupuKiIap 0.8 6amn




I1. MOAYJIHA YKUTUIIJIA ®OUJTATAHUIAJIUT AH
HNHTEP®AOJI TABJUM METOIJAPHA

“Keiic-cTaan” MeTOIHN

«Keiic-ctagmw» - uHram3ya cy3 Oynud, («case» — aHUK Bas3HiT,
xonuca, «stadiy — YpraaMok, TaxjIiJI KWJIMOK) aHUK Ba3USATIApHU
Vpranuimi,  TaxJuid KWIMII acoCujia YKUTUIIHM aMalira OUIMpHUIIra
KapaTwiran MeToja XucoOnaHaau. Maskyp meton nmactiad 1921 iun
["apBapn yHHMBepcHUTETHIa aMaliuil Ba3USTIIApJaH UKTUCOIUN OOIIKApyB
dannapuHu Ypranumaa goiganianuin tTaptuduaa Kymanuiarad. Kedicna
OUdK axOopoTiapjaH EKM aHUK BOKea-xoJIucCaJaH Ba3usAT cudaruia
Taxiuil yuyyH ¢oipgananuimn MymkuH. Kelic Xapakariapu ¥3 uwuura
Kyhnnarunapau kampad onaau: Kum (Who), Kauon (When), Kaepaa
(Where), Huma yuyn (Why), Kannaii/ Kanaka (How), Huma-Hatmxka
(What).

“Keiic MeTOAU” HH aMaJIra OIMPHUII OOCKHUYJIAPHU

N DaoUMAT MAKIU
O0ocKu4JIapu Ba Ma3MyHH

1-60ckuu: Keiic Ba yHuHT | v/ siKKa TapTHOIArd ayIuo-BH3Yyasl UIII;
ax0opoT TabMUHOTH Owmiad | v\ Kelic OMIaH TaHUIMII(MATHIIH, ayIno0 EKHU

TaHUILITUPUIILL MeJna MaKIIa);

v’ axGOpOTHH YMYMJIAIITHPHIIL,

v’ ax0opOT TaXJIHJIH;

v MyaMMOJIapHH aHUKJTaIIl
2-00CKHY: Keiicuu | v/ unauBumyan Ba rypyxa UILUIALLL
AHUKJIAITAPUIT  Ba  YKYB | ¥ MyaMMOJIapHH J0J3apOJIMK HEPapXUSCHHA
TOMIIUPUFHU Oeruianl aHUKJIAIlL,

v/ acocHii MyaMMOJIH Ba3USATHU OeJIrHIanl
3-00CcKHY: Keiicaaru | v/ uHIMBHyal Ba TypyX/a HIILIALL;
acoCHl MyaMMOHM TaXJIWJI v MYKOOWII €4nM HYJIIapuHA Uiad YUKHIIL
ITUII OpKaJId YyKyB | v Xap OWp CUYMMHHMHT WMMKOHHSTIAPH Ba
TONIUUPUFUHUHT €YUMUHHU TYCUKJIAPHU TAXJIUJ KAJIULII;
u3Jiani, Xau ot | v\ MyKOOHJI €UMMITapHH TaHJIaIll
UynnapuHu Uiiad YUKHIL
4-6ockuu: Keiic eunmunu | v/ sKKa Ba rypyxJia MIIUIAL;

EUMMUHM  IIAKJUIAHTHpHII | v\ MYKOOWJI BapHaHTJIApHU amajja KyJUlall
Ba acocJall, TaKJIUMOT. VMKOHUATIAPUHM acOCJIalll;

v’ WKOIUN-TOMNXA TAKIMMOTHHH TaiépIialir;
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v SKyHWI XyJoca Ba BasuUAT ECYUMHHHHT
aMaJIMM acCIeKTIIAPUHU EPUTHUILL

Keiic. JIHK wHu pecTpukumoH »HIOHYKIeazamap OuaH KeCHII
yeymn nna®  uukmam.  Yeuwmakgan JJHK  axpatu6 onmHaM  Ba
pecTpukTazaiap OwiaH unuioB Oepuwinnu. Jlekun snexktpodopesna
tekmmpuiragga JJHK ymyman #yk Oynu0 KeTraHguru aHUKIAHIU SbHU
XaTONMUK KenuO yukau. Mnuiad ynMKuiran ycys uiuiaMaiu.

Keiicnu 0axapuin 60CKYMJIaApH Ba TONHPUKIAP:

* Keiicnarn MyamMMOHM KeNTHpUO 4YMKapraH acocuil cababrapHu
OenrunaHr (MHAWBUyall Ba KHYMK TypyXJa).

» JIHKHU pecTpukiiys KWIKII YI9yH OakapuiiaJiurad UIiap KeTMa-
KEeTJIMTUHY Oenrmianr (Ky(TIMKIapaard ui).

«O®CMY» meToau
TexHOJOTUSTHUHT MaKcam: Maskyp TEXHOJIOTHS
UIITUPOKYMIIAPIaTH YMYMHH (DUKpIIapAaH XyCyCui XyJiocanap YAKapHII,
TaKKOCJIAI, KHECHAl OpKAIM axXOOpPOTHHW Y3MAIITHPHIN, XyJIOCaNAlll,
IIYHUHTJEK,  MYCTakuil  WXKoaud  dukpiam  KYHUKMaJapuHU
MIAKJUTAHTUPHUINTA XU3MAT KWwiagd. Maskyp TEeXHOJIOTHSAaH Mabpy3a
MalFyJI0TIapuaa, MycTaxKamiiaiiga, YTHIraH MaB3yHU cyparina, yura
Bazuda Oepuliga xamJa aMaluil MaIIFyJIoT HATWKAJIAPUHU TaXJIUJ
atuniaa GporgasaHuIT TaBCUS ITHIIATH.
TexHOJOTUSTHN aMaJiTa OIIUPHUII TAPTUOU:
- KaTHaIIuujapra Map3yra ouja OViraH sKyHHH XyJioca €KH FOS TaKIud
ATUIIA]IN;
- xap Oup wmrupokynra O®CMY TEXHOJOTHSACUHUHT OOCKUYIApU
€3UNTaH KOFO3JIapHH TapKATUIIAIH:
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* GUKPUHTU3HU Oa€H STUHT

* pukpuHTU3HU OaéHura cabad
KYpCAaTHHT

* Kypcarran cabaOWHTU3HU
ncOOoTIIad MUCOJ KEATHPUHT

* (PUKPUHTU3HU yMYyMJIAIITUPUHT

- UIITUPOKYWIAPHUHT MyHOcCa0aTiapu UHIAUBHUIYaAT KU TYPYyXUl
TapTUOJa TAKAUMOT KUJTUHAIH.
OCMY  rtaxJauiau KaTHaIrduiapaa KacOui-Hazapuil OMIMMIIapHU
aMajguid MaIllkjap Ba MaBXyJ TaxpuOagap acocuja Te3poK Ba
MyBadPakuATIN Y3IAMTUPUIUIIINTA aCOC OYIIaIu.

Tect Kuécnii Taxjui

« JIHK Ba PHKHu#nr
bapKuHU TaxJIHI
KWINAHT ?

JAHK-nonumepasa kanmait
¢byHkuusHu Oaxapaan?
A).JIHKHu ruaponusnosun
bepMeHT.
b).[Tonunykneotuamapau
THJIPOJIU3IIOBUU (PEPMEHT.
B).Typmu xun JHKHN
CHHTE3JIOBYH (PEPMEHT.
I').Matpuca acocuna anoxuaa

TymyH4a TaxJuiu AMaIuii KYHUKMA

*  Ycumnuk Xyxanpanapura
TEHJIAPHU KUPUTHUIITAa MUCOJ
KEJITUPHHT

* JIHK xuckapmacuau
HM30XJIaHT...

12



Hamyna. Xap O6up katakgaru TyFpH :xaBo6 5 6amn €xu 1-5 6anraya

0axoJaHUII MYMKHH.
“Nucept” MeToam

MeroauuHr wmakcaau: Maskyp MeToJ YKyBUWIapJa SHITHU
ax0opoTiIap TU3UMHUHU KaOyJl KUJIUII Ba OMIMIIApHH V3IAIITHPHIAITHHA
CHTWIIAIITHPUIIT MaKcaauaa KYJUIAHWIAIW, IIyHUHTACK, Oy MeTon
VKyBUWJIap YYyH XOTHpa MAIIK{ Ba3u(paCUHU XaM yTaulu.

MeToaHu amaJjira OIMPUIN TaAPTUOM:

» VKHTYBYM MAIIIFyJIOTTa KaJap MaB3yHHHI aCOCHH TyIIyHYaJapu
Ma3MyHHM EpUTWITAaH HWHIYT-MAaTHHU TapKatMa €KW TaKIUMOT
KYpUHUIIMIA TAUEpIanau;

» SHTHM MaB3y MOXMATHHH CPUTYBYM MaTH TabJIUM OJIyBYHJIApra
TapKATWIAAN EKU TAKAUMOT KYPUHUIIN]IA HAMOMHUIII ATHIIAIN;

» TablIUM OJIyBUWJIAD WHJIWBHJIyaJl Tap3Ja MAaTH OWJIAH TaHUIIHO
yuKuO, y3 IMaxCui KapaluulapuHu Maxcyc Oenruiap OpKaiu
udonanariguiaap. MarH OunaH wunuiamga Tajgabamap  Eku
KaTHaIIYWIapra KyWujaard Maxcyc Oenrunapaad doiganaHuIn
TaBCHS STHJIAJIH:

Bearnaa
P 1-matH | 2-matH | 3-maTH

“V” — TaHUII MabIyMOT.

“?” — Ma3Kyp MabJIIyMOTHH
TYLIYHMaJUM, U30X Kepak.

“+” Oy MabJIyMOT MEH YUyH STHTUJIUK.

(15

— 7 0y Qukp €ku Ma3Kyp MabIyMoOTra
KapImuMaH?

benrunanraH BakT SKyHJIaHTad, TabJIUM OTyBUMJIAP YUYH HOTAHUIII
Ba TyIIyHapcu3 OYiraH MabJIyMOTIap YKUTYBYM TOMOHUAAH TaxXJIHI
KUTUHUO, W30XJaHaaW, YIApPHUHT MOXHUATH TYIUK  EpUTHIIAIN.
CaBosutapra >xaBo0 Oepuiiaiy Ba MaIIFyJIOT SIKYHJIaHAIH.
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I11. HABAPU MATEPHAJLIIAP

1-mas3y: IHK, PHK, oxkcun 6uocunresu, pekomonnant JJHKnap
TEXHOJIOTUSICH.
Peika.
1. .HykJienH KUCIOTalapHUHT XyXalpaaaru axaMmusITH
2. IHK, PHK G6uocunTe3n Ba OKCHII OMOCHHTE3U
3. PexomOunant JIHKnap Texnonoruscu
4, [Ina3mua BEeKTOpJiapy Ba miazMuji BekTop pBR322

Q)

(O Tasiu ubopaugap: 6uomexnonocus, moouguxayus, PHK, /[HK,
ungopmayuon mamepuan, mpanckpunyus, mpancaayus, JJHK, PHK.

8E€KmMop

@paemenm, pecmpuxmasa, caum, Komniemenmap, aueupaaw, [HK-1ueasa,

1. Hyk/1eHMH KMCJIOTAJAPHUHT XyKalipajgaru axaMusiTu

buorexHoMOTUK JKapaéHiap MHKPOOpPTraHU3MIap, YCUMIHMK Ba
XaWBOH Xy)KaWpajapy, CYHbUH O3MKA MYyXUTJIapula YCTUPWIAETTaH
Xy’Kaiipa, TYKuMa Ba OpraHJiapHd OMOCHHTETHK MOTEHIUANIHNIAH aMallui
dbolinananumra acociaHaau. Xo3upru BakTaa JIyHEHUHT KYIL1a0
MaMJlakaTiapuaa OHOTEXHOJOTUSIHUHT TapaKKUETUra acoCUd IBTUOOP
KApaTWJIMOKAA,  YyHKM  OOIllKa  TEXHOJOTWsjlapra  Kaparasna,
OMOTEXHOJIOTUK >KapaéHjap OJHeprus cap@UHUHT KaMIIUTH, JeSpiu
YUKAHIUCU3IIUTH, JKOJIOTMK  COMIUTH  JKUXaTUJaH Oup  KaTop
ad3amukiapra sra. bynaan tamkapu Oy TEXHOJOTUsIAp MyailsiH ac600-
YCKyHa, TEXHHUK KypwJiMa Ba MpemnapariapjaH GoigaiaHnuiHg Tagad
KWJIaay, IIYHUHTACK, UKJIUM [IapOUTIapUra KapamacaaH KUYUK XaXKMHU
SraJUTalIATaH MaWJIOHJapAa XaM TaIKUKOTIap YTKA3WIl MYMKUHJIUTH
6utan axpanud Typagn.’

Monekynsgp ~ Owojiorus  Ba  HAHOOMOTEXHOJOTHA3aMOHABUMN
OMOTEXHOJIOTUSIHUHT ~ aCOCHM  WyHanumnuiapuau  Oenrwiad  Oepauku,
yHIaru ycyiiap yrrad acpHuHr 80- Huiuiapua KeHT pUBOKIIaHUO ¢daH Ba
UIUTa0 YMKAPUITHUHT KYTI1ab coXaiapuaa KeHT KYJIaHuiIa OOIUIaHu.

buorexHomoruss Qan cudatuaa 3aMOH Ba MOXUATUTA Kypa,
3aMOHaBMII Ba aHbaHaBUM (KJIAcCHK) OHOTEXHOJIOTHSra OYJIMHAIN.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 3-45 p.
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3amMOHaBUI OMOTEXHOJIOTHS (OMOMyXaHIUCIHK) MOJIEKYJISIp
OMOTEXHOJIOTHUSYCYIUIApU OpKaJl TEeHETHUK TpaHchopmarus
(MonupuKanuMs) KAJTUHTaH YCUMIIMK, XalBOH Ba MUKPOOpPTraHU3MIIapAaH
UIUIa0 YUKAPUIIHU HWHTEHCUBIAINTUPUIL,  TYypid XWI Makcajjapra
MYIDKaJUIaHTaH MaxCyJIOTIapHUHT SIHTU TypJapuHu OJIUTIT
TEXHOJIOTHSUIADUHU SIPAaTUIl Ba yjiapaaH (OWJaTaHWIl TYFpUCHAATH
bangup.

AHbaHaBU OMOTEXHOJIOTUSHU, OJUN, HOTPAHCTEH YCUMIIMK, XailBOH Ba
MUKpOOpTraHu3MiIapJaH (TaOuuii Ba CEJICKIIMOH HYnIu OWJIaH OJIMHTaH)
dboiinanann6 TaOumMii Ba CyHBHMM IapouTiapia KHUIIUIOK XYKaJIUK Ba
OoIIKa XU MaxCyJOTIapHU UILIad YMKAPUII, cakjall Ba KaiWTa WIIUIall,
yJIapHU TallUII YCYJUIApU Ba TEXHOJOTHsUIapu Xakujaard ¢aH aed xam
Kapar MyMKHH.”

Auru, 3amMoHaBUil OHMOTEXHOJOTHSHMHI HUPUK IOTYFH TI'EHETHUK
Tpanchopmanus, VYCUMIMK, XaWBOH Ba MHKPOOPTaHH3MJIAPHUHT
pELUIIMEHT XyXalpanapura OeroHa (TaOuuii Ba CyHBHH spaTUIITaH)
JIOHOpP TEHJapHU KHUPUTUO, SIHTU €EKU KydalTupwiraH Oeiaru Ba
XyCyCHsiTIapra 3ra TpaHCTeH OpraHu3MIap OJIMILTUD.

Maskyp WHyHamum Y3 Makcaa Ba HMKOHUATIApUTa Kypa,
KeJIaXKaKJlaru CTpaTeruk MyHanuuuiapaaH oupu 0ynud xucobmananu. by
TallKl MYXUTHUHT HOKYJal CTpecC OMIIIIApWra YHIAMIIUINTH FOKOPH
Maxcynmop Ba cudaTiv YCUMIIMK, XailBOH Ba MHKpPOOPTaHU3MIIAPHH
spaTull, Tabuar Ba UIUIA0 YMKAPUIITHUHT Oapya coxajgapujiard SKOJIOTHK
Ba3USITHU COFJIOMJIAIITHPUIN OOpacuaard MyTJIako SHTM MyaMMOJIapHU
XaJl ATUII IMKOHUHH Oepaiu.
byngaii  makcajuiapra SpUIIMIN  y4yH TEHETUK TpaHchopmarus
caMapaJOpJINTUHU OIMUpPHIIa 0ab3W KUHMHYMIWMKIIAD Ba JHT aBBAJIO,
TCHJIApHU MACHTH(PUKANUS KWIAII Ba KJIOHJAII, YJIAPHUHT OaHKWHU
sApaTuill, OMOJIOTUK OOBEKTIIAPHUHT OCJTU Ba XYCYCUSATIAPUHU TOJUTECH
JNETEPMHUHAITUSCH MEXaHW3MJIAPUHU MyKaMMall YpraHulll, WIIOHWIN
BEKTOp THU3UMJIAPUHM SPATUII Ba TEHJAP AKCIPECCUSICUHUHT IOKOPHU
mapaxkana YMIAMIWINTUHA TabMUHIANI KaOuiapHu Oaprtapad >THIl
no3uM.  byryarm  kyHma ~— AyHEHMHT — Kymuiad — MamutakaTiapu
nabopaTopusiiapua THXKOpAT Makcajjapujia KyJUIaHWIaJuraH MYTIaKo

? Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 3-45 p.
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SHCM XWIJAard  TPAaHCIeH YCHUMIIMK, XaWBOH Ba MHKPOOpPraHU3MIIAp
SpaTUIITaH.

HyxnenH KkucioTallapHuHT Typilapu

Xap Oup THUPUK OpraHU3Ma HYKJIEHH KUCIOTaJapHUHI Xap MKKU
Typu-puoonykienH kuciora (PHK) Ba ne3okcupuOOHyKIEeWuH KHCIOTa
(AHK) maBxyn. ®akatr Bupycnap Oymapuunr oup typunu, JHK, éxu
PHK uu tyramu.Hyxnenn xucnortanap okcuiiap Ownan Oupra Xa€THUHT
MOJJIMIA aCOCHHHM TAIlIKWJI KWJIaau.Yap Oup-oupu OuiaH Xxap TOMOHJIaMa
y3BUH OOFJIMK, aMMO YJApHUHI XyXailpagaru YypHU Ba (QYHKIUACH
TyOnaH (apk Kuiaaau:OKCHIUIAp acCOoCaH KypWIMII Ba XyXKalHpaHUHT
UIIYM OpraHjiapy MaTepHalld, HYKJIEHH KHCJIOTa 3ca HH(GOPMaLUOH
MaTepuan, y OpPraHU3MHHUHI TY3WIMIIHM, YCUIIW, PUBOXJIAHUIINIa
TErUIUId axXOOpPAaTHUHT CaKJIAHUIIN,TAKPOPJIAHUILN, aJIMalIMHYyBU Ba
HACJIJIaH-HACITa YTUIINHU TaLMHHnaﬁz[I/I.3

['enetuk  xapa€HmapHuHr  Mojekymssp  Mmexanusmu. JIHK
OMOCUHTE3U-TEHIAp PEIUIMKALUACH, SBbHU OpraHu3M OelIruiIapuHUHT
fo3ara  yukdmmadp.  I'erepomonumep — Oynran  umHGOpMalMoOH
MakpoMOJIEKyJlanap TEHEeTUK HUHGPOpMAlUsSHU Y3UHUHT  OupiiaMyH
CTpyKTypanapuaa cakimaiagm Ba  tammian.JIHK — Momekymacuna
HYKJICOTHUIIIAp M3YWI >KOMnamraH Oy WHpOpMalMs peruidKaius Xam
TPAHCKPUIIHAZA aManra omamgd. - [eHeTHK  MH(MOPMALMSIHIHT
peanuzanusa kunuaumy JIHK monekymacupa wykneotuanap TapTuOu
maknuaa €3wirad OyMpyk (KypcaTMa)HM OKCHIJI MOJIEKYJacH CHUHTE3uia
aMUHOKHCTIOTaNIap TapTuOra ainmantupunigan  ubdopat.Mubopmarus
OKMMHU Kyuungarn uyHanumpga kedaau: JIHK— PHK— oxcnn—
XyKanpa— OpraHu3m

2. JHK, PHK 6nocunTe3H Ba OKCHJI OMOCHMHTE3H
JIHK 6uocunme3u sspuM KOHCEPBATUB CUHTE3 €0 aTanajau, YyHKH
xap oup 6oma JIHK nma dakar Ourra oHa 3amxup caknaHagu.OQnuHTaH
HATHXKaJIap PETUTUKAIMSHUHT KOHCEPBATUB YCYJIMHU TYJIa UHKOP KHJIAJIH,
YyHKH akc Xonma, oup Ooma JIHK cm wmkkana OonutanFud 3aHXUPHU
TyTHIIN, OONIKACH 3Ca WKKWTA SIHTU CUHTE3JIAHTaH 3aHKUpJaH ubopar
oYUM Kepak. Y HUHT UCOOTH KyHU1ard MUCOJIaH OCOH KYPHIIaIHu.

* Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 4-15 p.

* Deniz Ekinci “Biotechnology” Croatia, 2015
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ABBano xankamu JIHK tyraguran Oakrepusutapaa (E.coli), cyurpa
AYKapHoOT XyKadpanapja Xam paJdoaKkTUB TUMHUAWH OWJIaH YTKa3WIraH
Taxpubanap perukanus sxkapaéuuna JIHKHUHT wkkana 3aHXUpH XaM
BUP BaKT/Ja CHUHTE3JaHUIIMHKU Tacaukianu. ['an my epnaku, arap E.cou
ycaérran MyXHTra *H-tuMu s kymmica y xyxaipana dTTP ra aiinanu6
peIUIMKalus 1aBOMHJIa HCTEbMOJ KUIMHAAU. by TaxpubanapHu yTKa3ran
Ketippc JHK perukanusiCHHUHT MOAENTUHU Takiaud Kuigu. by
MOJICJIHUHT acOCUi XycycHusTH WyHnaH uoopatku, JHK monekynacu
peruKanys OOUUIAHMIIIMHUHT HYKTacu J1e0 arajajurad crhenuguk
yuyactkara sra. JHK pemmkanuscu yuyn ¢dakar JIHK-momumepasa
GbepMEeHTUHUHT V3M eTapiau 5Mac.byryHru KyHma xam peruidkaus
XKapaCHUHUHT TyJla Ba aHUK TacBUpPU WYK, Oy >kKapa€HIa MabliyM
GyHKUMSIHE Oa)kapaJuraH HWUTHUpMaJaH OpTK (EpMEHT Ba OKCUILIAP
UIITUPOK 3Tca Kepak.PemmKkanusHuHr Y31 OUpUH-KETHH KedaJauraH Oup
KaH4ya OockuwiapjaH moopar. by OOCKUUYIapHUHT XaMMacHu KyJla KarTa
TE3JIMK/Ia, OJINI Japa)ka/ia aHuK YTalu.

MurupManan opTHK peIUIMKaTHB (epMeHTIap Ba (akTopiapiaH
uoopar Ttyna xomiuieke JIHK-pernmkaza cucremacu €xku KucKada
perucoma ne6 atanaau.E.com Xyxkalipanapuna MabiyM Japaxana Oup-
oupunad dapk kuianuran yuta JIHK-monumepasa mapxyn. Ymap I, 11, 111
nonuMepazasap ne6 Oenrunanagu. [ Ba I nmonmumepazanmap Oosa
3aH)KUPUHUHT Y3aMMIIMHA TabMUHJIAIINAAH TAalIKApH, dK30HYKJea3aauk
aKTHUBJIWTUAra XaMm sra, sbHu JJHK MosekynacMHUHT Xap UKKY yYHUIaH Xam
OXUPTH HYKJICOTUJIapHU axpara onamu. E.comi Xyxkaitpacuma [JIHK
3amxkupu onramusicura acocan Il JIHK-nomumepasa xxaBo6 6epamu. 11
JIHK —monumepazanuHT QyHKIUSACH X03UpUa aHUKJIAHTaH dMac.
PuGonykneosun tpudocharnapnan S5—3 HyHamummgard OOFJIaHUII
npumasa ned atananu. PHK 3aTpaBka kanra 6up 3amxupiau PHK 0ynu0,
VHUHT 3-y4yHMra HM34WIMK OuiaH JAe30KCUPUOOHYKIICOTHHA KOJAUKIapu
Oupukaau. OHT KEWWHTH BaKTIa Xap HKKajla 3amKHp XaM KaJjra
dbparMeHTIap MaKInIa CHHTE3JIaHUIIN UCOOTIaHIH.

PHK Ouocunrte3u, OGaxapamuran ¢ynkiuscura kKapad, PHK map
acocaH yu cuHra 6ynmuHaau: meccenxep (3mun)-uapopmannuon PHK (M-
PHK), pu6ocomon PHK (p-PHK) Ba tpancnopt (tanumysun) PHK (-
PHK). Vnap xaMm ukkujgaMuu Ba ywiamM4Hu CTpyKTypara sra. Bupycnap
PHK cu m-PHK ra xyna yxmam 6Ynaau. Nuak taékuacuna PHK cunuar
TUTIApu KyWmnnparu Hucbatma Oymamu: mM-PHK~2, 1-PHK~16% Ba p-
PHK~82%.
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PHK HuHr Xxap y4 TMOM Xam OKCWJI CHUHTE3MJla UIITUPOK O3TajlH,
JIEKUH YJIapHUHT Xap OUpPUHUHT Oy *kapa€HJa Maxcyc, TaKpopJiaHMac
byHkIusicu 6op.

Oyakapuot xyxaipanapga PHK Husr Oomika TUIuiapm Xam TOMMIITaH,
JICKUH YIapHUHT (YHKIOWSACH Xald aHWKJIAHTAH dSMac, NIYHWHT Y9yH
YIIApHUHT OelTuiIapu Xam WyK.YIapHUHT Oab3wiapH sapoja, OomKaiapu
HUATOILIA3Maa y4Ypauau.

Oxkcui OMocuHTE3N

Tpanckpunius >xapa¢uu. ['ennap Ttpanckpuniusacu PHK xocwun

oymummra onu6 kenmagu. PHK HuHr xamma Ttypmapu xam sapopa
cunre3nanaau. [JHK marpuniacuna kewaguran xamma cuaresnap JJHK na
é3unrad axOopotrra myBoduk amanra omanu. PHK Hunr 6apua typnapu
T-PHK, p-PHK Ba M-PHK cuntesnanummaa, J[HK acocimapuunr taptudbu
PHK acocnapu TapTuOunu Oenrunaiiu.
[TonuuykneoTus 3amwxupu (akaT pubO030HYKIEOTH] TpudochaTiapaan
CUHTe3NaHaau Ba Oy ’kapaéHaa aHOpruk mnupodocdar MoJeKynanapu
axpanmu6 uukaau. PHK cunTe3nm Oup Heua Oockuypa Oaxkapuiaau: a)
uHunmanusa (Oouuianrud), B) moiaumepusanus Ba 3) TEPMUHAILIUA
(Tyram). PeakuustHUHT OOINUIAHUIIM YIYH Maxcyc OKCHIJI — curmMa (hakTop
TyTamM y4yH TyraTyBYd TEPMHUHATOP-KOJOH MINTHPOK 3Taau. Hycxacu
OJIMHAQ/IWTAH 11y 3aHXup OYinua nojvMepasa 5 gaH 3 ra TOMOH MyHaiMO
3—5 maknna Oopaguran PHK 3amxupunnm xocun kwiagu. JJHK
MaTpuiacuaa sHru cunre3 KuiauHran maxcynot (PHK monexynamapm)
mpauckpunm 1e0 atanajy.

bupon O6up MabIyMOTHU mapTiu Oenrunap €paamuaa udoaaniari,

onarna, kojjam E€ku kox ae0 aramanu. 1961 wmnma Kpuk reneruk
KOJIHM MaTeMaTuK aHaimu3 Kuiaau. OKCHUJI MoJieKyJacujgaru xap
OMp aMUHOKHMCIOTaHM H(OIATOBUM KOJ Tpumietau Oynubd, y Kpuk
udogacura kypa KoJI0H J1e0 HOMJIAHTaH.
Okcuin MoJeKyjacura KUpaauraH amMuHOKHUCIOTanap kamuga 20 xui
Oynranuman kojonsap coHu xam 20 maH kam OYIHMIIM MyMKHH SMac.
Hdemak 4 Ta HYKICOTUIHUHT V3U €KUM HKKUTAa HYKICOTHUIIAH XOCHJI
6ynamuran 16(4°) xomOuHarms xaMm erapiu smac. Typid TagKuKOT Ba
MyJioxXazajap/iaH CYHT KOJl y4 HYKJIEOTHIJaH uboar TpuIuieT Tabuartra
ara  JKAHJMIU  aHuWKJIaHau.Anbarra OyHaa  Xocuin — Oynanurax
KOMOMHAIUSATIAp COHH 64(43), KOJIUPJIAaHAJUTAaH AMHUHOKHUCIIOTaap
COHMJIaH aH4Ya KYI MabiayM Oymauku, 20 Ta amMmuHOKHCIOTanaH 18 Tacu
outTagaH optuk (2,3,4 Ba 6) KOJIOH OWJIaH KOJUpIaHAP dKaH.
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OxkcumnapHuHr 6uocunte3n. Okcuwiap OHOCHHTE3W OMOXUMUS
Tapuxujia SHI MYXUM MyamMmoiapjaaH Oupu OYiaubd kenran. byryHru
KyHIa Ou3 Oy MyaMMO Xakuaa Kyl MabliyMOTJapra sramu3 JIEKUH
X03Upya TYIUlaHTaH axOopoT Oy coxada OwiMIIKM Kepak Oynrax
HapCAJIAPHUHT O3TMHA KUCMHMHHM KOIUIAIIM MYMKHH: OKCHJI CHHTE3U
OnocuHTe3 jkapafHIapu opacuja 3HI Mypakkabu Oyica Kepak, YHUHT
alipuM OOCKUWIapuAa MOJMIIENTH] 3aHXUpP HHHULMALMACK , y3aluIly,
TaMOMJIAHUIIIM Ba OKCHWJUIAPHUHI €TULIMINMJA F03ra SKUH (epMeHTiap,
Maxcyc okcuia (¢aktopiap, ymymaH 200 sSKUH MakpoMmoJieKyiaiap
UIITUPOK 3Tanud. By MakpomoliekynallapHUHT KyIud pubocoManap y4
YII4OBIIM Mypakkad CTPYKTYpaCHUHUHT TAUIKUIMA KUCMIIApUIIUD.

Oxcun cunre3 M-PHK Hu nexomupinam, senn PHK monexynacuna
TYPT XWJI ACOCIAPHUHI W3YMJI KEJIUIM E3WiraH axOopoTHUHT 20 Xui
AMUHOKHUCIIOTAJIADHUHT OKCHJI MOJIEKYJACUJa M3YMJI KEJIUII THUJIUra
Vyrrazwmmuaup. lllynuar yayn xam Oy xapa€H TpaHcisauus (Tap:Kuma
KVUTHII) JeHUIIaIu.

Oxcun cuHTe3nHUHT Oockuuiapu. by kapaén acocan 5 Oockuyna yraiu.
AmuHokucinoranapHauar ATP €pmamupa aKTUBIAHWIIA Ba TETUILIA
tpancnopt PHK ra xyumpuauimm OKcuia OMOCHHTE3M YUYYH SHEPreTHK
acoc spaTaiu.

By ukku xap€H y3mykcu3 OornaHran OynubO Outra sH3uUM E-cnenuduk
amuHoaumi-T-PHK  —cunteza Ttabcupuaa kedanu.®pencuc Kpuk Oy
)kapaénaa T-PHK amantopiauk posiiHu YHAIIMHA aHUKJIAIH.

3. PexkomOunant JIHK1ap TexHosorusicu

PexomOunant JIHKnap Texnonorusicu (MOJIEKyJssp KIJIOHJAII Xam
neb aTanann) - TaKpuOa Myojaxanapyu HHFUHIUCH 0Yn0, OMp OpraHu3M
reHetuk Matepuanuau (JJHK) Oomika opranusmra yTkasuil yCcyaugup.
PexomOunant JIHK onum OViivua yHuUBepcasl ycyiuiap MaBxXyJl dMac,
JIEKUH KYNIMHYa KyHuJaru cxema acocuaa onuHaau (1pacm).

* Kepaknu rennap OJWMHAAWraH AOHOp opranu3miaan HatuB JIHK
AKCTpaKLUsUIaHaau, pepMeHTIap €pAaaMuia THIpOJIU3IaHaad Ba OOIIKa
JIHK(Bextop)ra  mmraza  ¢epmeHtd  Epmamuua  OUPUKTUPUIHO
pekombOunaanat JIHK xocun KAJIMHAH.

* By KOHCTpYKLIMS  XYKallMH Xy)Kailpara KUpUTUIAAW, Yy epla
perMKauusyianid  KeluHru — aBiojyiapra Oepunagu. by  xapaén
TpaaHcopmarius neimnanm.’

> Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington 447-58p

19



* PexomOunant JJHK TyTyBum xyxkaiipamap aHuKiIaHaad Ba TaHaad
OJIMHATIH.

« Kionnanran reH kojuiaraH crnenM(puK OKCWI XYXKalluH XyKaWpaaaH
axpatunaan. OnuHaau Ba Oy OKCWJI T'€H KJIOHJIAHTAHJIUTUHU JalUIIH
OYM0 XuU3MaT KUJIaIu.

PexomOunanr JIHK sparumm ydyH acoc OYIuO MOJNEKYJSAp
Ouoorysl, HyKJIEWH KUCIIOTalap YH3UMOJIOTHACH Ba OakTepuas BUpycap
MOJICKYJISIP TeHEeTHUKACH, IIYHUHTJICK OaKTepHsUTApHUHT
XpoOMOCOMaJIap/iaH TalllKapH AJIEMEHTIApU XU3MaT KWAu. PeKoMOMHAHT
JHKuu sapatum Oy mypakka® >kapaéHHUHT Oapya OOCKUWIApWUHUHT
acocuit ac6bobu Oynran QepmeHntinap €pamuga amalira OUIMPHUIIAIIH.
Avinnkca ukku 3amwxupian [JHK Monexynacunan crneneduk HYKICOTH]
M3YWUIMKIAPHA ~ TaHUO  KecaaWraH  pecTpukuus  depmeHTIapH
(peCTpUKIMSIIOBYM  JHJOHYKJI€a3zajgap, pECTPUKTA3ajap)HUHT  YPHH
oexuécaup.

ETOH OB STH

momop JHEK BEeKTOP
JHKaEET &
KepakTH dViaara epMeHTJaap EpmaMExa . n
P mapuaTam dbeprmenTaap EpaamMEga

TVEpH MAKTHTA VTKaIHI
BexTop JHKcu

BEeKTOpra ért

JHKaa vaam

PEKOMOHHAHT
JHK

pexomonranT JHKgs | FT0HIAHTAH I'eH

xXWaalHHE XyV:RadApara TYTVEYH Xy:KaHpaHH
KHPHTHIT TaHIAm
F _- X¥VaalHH Xy:3KaApa
- KIOHJIAHIAH F'eH TOMOHHEIAH
OECHT KOLIAHAJTHTAH 0KCHI] CHETe3H

Pacm 1. Jlonop opeanusmoan kepaxiu JIHK ascpamub onunaou,
Gepmenmamus 2uOpoaU3 OpKaAIU Kepakiu 2eH axcpamunaou. baxmepuil
éKu bowKa xyxcaiupa ¢ CmpyKmypaiapuoan 8ekmop (niazmuoy) oauHaou

6a 6a kecunaou. Bexmopea J{HK ¢paemenmu ypuamunaou.Onunean
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KOHCMPYKYUSL XYAHCAUUH XYoHcauipasa KUPpUMuiaou 6a y epoa Hacll bepaou.
Knonnanean een koonosuu oxcun aHukiaHaou.

PecTpukuusaioBYn 3HAOHYKJIeasanap Monekysp KJIOHJAIIIa
noHop Ba BekTop JAHKcuuu Mabiym kol (caiiT)mad ¢pparMeHTIapHUHT
JUCKpET TYIUIAaMJIAapUHA XOCWJ KWIMIIKA 3apyp. Arap XpomMocoma
JHKcuHr Ku4yuK JAuaMeTpiii HUHAIA IINPUIJAH YTKa3Cak €EKu
yIbTPaTOBYII OMiIaH WMIUIOB Oepcak, yxonaa Ou3 0,3 gan Sraua M.H.XK.
y3YHJIIMKAAru (pparMeHnap OJIMIMMMUA3 MYyMKHH. Adcycku Oy ommuid
omnepanusap Hatwkacuaa ukknHun 3amxkupiau JJHK monexkymacuparu
y3uaunuiap Taconuduii xonjga amanra omiaad, YyHKU Xap Tajl UILIOB
Oepunranja yMyMaH SHTH (parMeHTIap TYIjiaMud XOcui Oynaau.
Mouiekynsip KJIOHJAIIHK aMajra OIIUpUII OaKTepUsJIApHUHI OKOPHU
cretiepuk pepMeHTIapU aXXpaTWITaHUIaH CYHT aMalira OIIMPUILl MyMKHH
oynnu. by ¢pepmentnap ukku 3amwxupiau JJHK Monekynacugaru Mabiiym
m3umikiap acocuHu taHu® JIHKHMHT vKkuTa 3aHXkUpUAa XaM Y3HII
xocunn kwiagu. by ¢epmentmap Il  Tungaru  pecTpuUKIMSIIOBYU
SHAOHYKJI€a3aIap JeHUIIaIu.

bupvHun Il TUngarm pecTpUKIUSIIOBYM 3HAOHYKIEa3alapaH
oupu Escherichia coli 6akrepuscunan axpartwiran 0y ¢epment ECORI
ne6 Hom onrad. by depment JIHKHuHTr cnienuduk naauHApOM U3UYUILITUK
TYTYBYM OJITUTA HYKJIEOTH[ >Xy(pTmaaH ubOopaT KUCMHUAAru aJeHUH Ba
TyaHUH KOJJOUKJIapy opacujaH y3um Xocwn Kwiaau seau  JHK
3aHKUpUJa TaHUO KecaauraH caWT mapkasumaH Oup xun macodana
3UHA XOCUJI KHJIUO, CHMMETPUK y3Uulll maiao Kuiaau. by o6up-Oupura
KOMILUIEMEHTAp ydacTKajlap acoCUHHU >KydTmamumm xXucoOura Exu
«EMUIIKOK» Y4WJapu OpKaJu OUpJIAIIUII TEHICHUHUsCcUra 3ra Oynamu.

(2- pacm).
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Pacm. 2. JJHKuunr kucka ¢parmentunu II tunmarm EcoRI
PECTPUKLUSIOBYHN JHJIOHYKJIEa3a €paaMuia ENUIIKOK ydaap XOCHII
KUIMO0  KecHIl. Crpenkanap JHK 3aHXUpPUHUHT KECHIJIUII
JKOMJIApUHU KypCaTraH.

EcoRI nman Ttamkapu Oaktepusiiapaad 1o31a0b  [I—Tun
pPECTPUKLUSIOBYN DHHAOHYKJ€a3allap OJIMHraH. PecTpukraszanapHu
HOMJIalia pepMeHT axpaTud OJMHraH OaKTepus TYPUHHUHT JIOTHHYA
HOMUHH Ooml xapdnapu Ba Kymumua Genrunapuaad ¢oigasanuiamgm.
Yynku Oup Typaaru OaktepusiapiaH Oup Heda XU pecTpUKTa3ajap
axparn6 onuHran Oynmumm MyMkuH. Escherichia coli-EcoR I, EcoR
V, Haemophilus influenzae —Hinf I, Streptomyces albus — Sal I,
Thermus aquaticus — Taq |.

[l-Tun  pecTpuKUMATOBUM  SHAOHYKJEa3zajlap TOMOHHIAH

tanunu6 JIHK monekynacu mapyaiiaHaauran Kol y3uIil caTu neb
atanagy. ENMIIKOK yulap XOCHI KHIYBUM PpECTPHKTa3alapiaH
TallKapyu TYMTOK Yy4wiap XOCWJI KHWJIYyBUM pECTPUKTA3ajlap Xam
MaBXy[. VYIapHUHT Vy3UII calTu 4-6Ta HyKJICOTHUIJaH wubopar
Oynumum MymkuH. (1-xanBan) PecTpukuus callTu muuuaa TYFpU Y3UII
(kalluu CHUHrapu IIapTTa UKKUW Oyinakka OYyiaaau) XOCHUII KHIYyBYH
pecTpukrTaszaigap Tabcupuga «TyMTok» yuiau JHK ¢parmentnapu
naitqo Oymanu, ymapuu xam JIHK-nuraza d¢epmentun Epnamuna
OMPUKTUPUIIT MYMKUH. ByHnai xomnapja ITurupian peakiusicu y3ura
xoc OYynu0, yHHHT camapa Japaxkacu «ENUIIKOK» y4JapHU
OupukTHUpHUIITa HUCOATaH OUpP 03 MACTPOK. AMMO «TYMTOK» Y4JIH
bparMeHTIap OUPUKTUPUIIMHUHT «EMUIIKOK» Y4l (parMeHTIapHU
OupuKTHpUIITa HUCOAaTaH ad3aiaurd WYyHAAKU, KTYMTOK» yWid Oy
dbparMeHTIap Kailcu pecTpuUKTaza TabCUpUAa MNago OYnaumujgan
KaThbUM Hazap, TypJM peCTpUKTa3ajap TOMOHHJAH XOCHJI OYyiraH
dbparmenTiap ocon oupukagu.(3-pacm)

Il-Tumn PECTPUKIUSATIOBYU SHIOHYKJI€a3aJlapreHIapHu
KJIOHJIAIIJATH acoCuil (hepMeHTIapiaH XHUCOOIaHa/IH.
JIHK HamyHacura mMabjiyM pecTpuKTaza OWJIaH MIUIOB OepriiraHia y3HIil
caTnapujaH KecunuO ,pparMEeHTIapHUHT OUp XU TYIJIAMU XOCHJ
Oynmamu. Arap Oup Heuda pecTpukius GepMeHTIapJaH QoigaiaHuica
OJIIMH Xap OUTTa pecTpuKTa3a OuiiaH UILIOB Oepuiiaiu, CYHIpa yIapHUHT
KoMOuHarusacu OunaH Tabcup OSTTUpwmO Maskyp JHKwuunr dusmnx
KapTacMHU TYy3WIll MYMKHUH SIbHH MOJIEKyJa  Oyilnad pecTpukIus
calTIapyHU aHUKJIAIl MyMKUH. XOCHWJ OYnraH (parMeHtiap yiIdyaMuHU
rei 3aeKkTpodopes EpaaMua aHUKJIaHUO PECTPUKIIUS CAUTIApPUHUA TOMUII
MYMKUH.
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1-xanBaa
Bab3u pecTpuKTazalapHUHT HYKJIEOTHIJIap KeTMa-
KEeTJUKAATd TAHUO y3aMraH M34HJLINKIaApH

DEQMEHT ¥31W canTnapm ®ocun Bynagurad yanapm
X3 paKTepH
y G A==
Ecolil L__.‘L__.‘l__ﬂ_ﬂ s S'-prochaT rypyxM ydaapH
LR R Lt ) e e
BamH]I PG 13 S'-pochaT rypyxH ydnapH
) =T = L 1
["stl 3'-ruapoRCH H ydnapH
at Ao —-0-T—C Ap FYPYXH ¥ P
R ot il
AL AP A-GT 5'-pochaT rypyRM ydnapu
Pyl Pl e i B bt i
-T-CTo-A—C TYMTOK, ydnap
|:||1.1| —T-TiA—A—
C= e A TT—T—0
=g = ¥
Haalll MTD 4.3
" C=CfE— ¥ "y P
1 G == =
Mt e S'-pochaT rypyHH yaaapu

PecTpukiusi XxapuTacuHU Ty3WII yUyH aJlOXUAa PECTPUKIIMSLIIAIIL
Ba apaiamnl pecTPUKIMsIIAIl HaTHXKachaa XOocui OynraH QparmeHTiIap
YaanMuHA Takkocnamr 3apyp OViaau. byrmail Takkocnam HaTwxkacu 4b
pacmaa Oepunran. Arap JIHK xap wkkama pecrpukrazamap (ECORI u
BamH|) Owian rHIpoiau3 KWJIWHTaHAa ydTa (parMeHT XOcHi Oyica |,
nemak JIHKuunr 6omnanruu JJHK ¢parmentnna xap Oup unuiatuira
bepMeHT y4YH WKKUTaJaH calT MaBxkyn dkaH. ECORI  ruaponusu
Hatmxacuaa xocun OYymanuran 300 H.ok. ymuampaaru ¢parment ECORI u
BamH wkkuTa ~ apanmammacu TabCHpUIA THUIPOJIM3JIAaHMAHCA JIEMakK,
ukkuta ECORI-caitoup oupunan 300 Hykieotun xkydT opanmukaa 6ymuo,
ymap opacuma BamHl-cait wmamxyn osmac okan, 850 Ba 500
H.oK.y3yHiuknaru — EcoRI-¢gparmentnapna Outragan BamHI-caiitnap
MaBxxyqokaH. BamHI| pectpukTazacu HaTtwkacuaa Xxocui 6ynran 950 H.x
y3yHiaukaaru ¢pparmeHT ECORI ounan uxkku kappanu unuioB Oepuirasia
yuta (parmentra (250+300+400 - 950 m.H.) mapuananagu. Jlemak,
ukkuta BamHI-caiitmap ECORI caiitnan xapama xapmm TomoHra 250 Ba
400 wn.ox wmacodama xoimamrad. BamHIl-  depmentn 850 H.k.
y3ywmkaaru  ECORI-dparmentan 250 Ba 600 H.K.y3yHIUKIAarua
dbparmentnapra kecaau, ECORI yuyn caiitnapgan O6upu sca BamHI
cadtugan 250 wH.ok Macodanma koimamarad, jaemak 600n.x  JIHK
OOLITAHFUY ~ MOJIEKYJIACUHUHT KAlCUAMDP OXUPUHU TYTHUIIU KeEpak.
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Cyurpa, BamH|l  500n.5x ¢pparment ECORI-pparmentnn ukkura 100 Ba
400 H.x parmenTiapra napuanaiiau, BamHI, caitnapugan 6upu ECORI
caritnan 400 u.x.0mman axpanrad, Aemak 100 H.ox dparMeHT OonIaHFUY
JIHK MoJieKyTaCHHUHT UKKMHYM YYMHUA HAMOEH KUJIa/IH.

A

Eralil BamHI Em Rl and BamHI
dipestion d igestion d igestion
9500
BN —
G N — 6] —
SN —
NN —
GUNN] — 00—
2,50 ——
1000 — 100 —
B
Ecerli Ecarl1
T 5000 3000 T 500
I
i |
L] 4000 i 3000 i 2500 6 000
i 1
19500 L 6 00
1000
BamHIl BamHI

4-pacm. PecTpukuusi CAaUTJIApMHA XapUTAJIALIL.

A.  Kypcamunean ¢epmenmaap époamuoa xocun oOynean JHK
@ppaemenmuapru 2env-snexkmpogopex namudicarapu. Tozanamean J[HK
EcoRIl ea BamHI ¢pepmenmaapu époamuoa anoxuoa-aioxuda , cyuepa
VIApHUHZ apaiaumacu époamuoa cuopoausianHaol, 2eib-3neKmpogopes
YmKazuauod, 3muouti Opomud époamuoa OVsiean Maxcyiom ypeaHuiaou.
Topusonman nonockanapHune 4an MOMOHUOA YpazmeHmaap Y3yHaueu
arcyghbm acocaapoa bepunea.

b. anexmpoghopes wnamuodicanapu 6yuuua mysunean pecmpuxkyuoH
xapuma. Moc gpepmenmaaprune maHuwi caumiapu opacuoazu COHIAp.

45 pacmoacu xapumaoan Xxap Oup eudpoauzda Xocui Oyiaoueaw
PeCmpuKryus caumiapu HCoulauumy 6a QpasmeHmiapu yayamaapu
opacudazu MOCIUKHU AKKOJL KYPULUL MYMKUH.

PecTpukumsuioBun  SHIOHYKJICa3ajJapHW KYJUIAIIHUHT  sHA  OHWp
KyJulaHuaum coxacu Maxkynd. IHKHuHr wmkkura xap XWil HaMyHacu
CIUIIKOK y4jiap XOCWJI KWJIYBUM OWp XHMJ PECTpUKTa3a OWIaH HIIJIOB
Oepub® apanamTUpWiIraHjga  KOMIUIEMEHTap >KydTiamuira OWHOaH
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ENUIIKOK ywiap >KyQTiamubd, TeHJIapHUHT SHTH KOMOWHAIMSCHUHU-
pexomounanT rJIHKnapuu xocun kunaau. (Spacum ).

BamH| y4yH TEHHLW CaATH BamH| ydyH TAHHLW CaATH
[ o
- . o '.
—ATGTTGGATCGT TGAC — —CTATGGATOOT AGGOC—
—TACAACCT AGGIRACTG — —GATALCC TAGGI TOCGE —
|_ _____ T-'I |_ _____ T X
Map4anaw MNapuyanaw
H I (8.5 I
—ATGTTG GATCCTTOAD — — i '-.I'i/ .\";-'.|'«.'-\. [AGGIT —
— AT AACTT LT A AT 3 a— p— A Al i A [ -
|..'.....1-.|..'..\- /h””l‘“' VAT ACCT .I\'P {_;.."-\.'-\. G

r HCY HCy

Eupnawtupuw ApanwTHpHW Ba GHpNAWTHRWLW
BMp 3aHHUpOard yIHAuLW BHp 3aHHHPOEH YIHAMLW
o r o r
WS A
—ATGTTGLGATCCTTG A — —CTATGGATCCTTGAD —
=TACAACCTAGLAACTG — =GATACCTAGGAACTG —

" H P
BHP 3aHHUPAETH YIHARL BHp 3EHMHPAEMM Y3HIHLW

5-pacm, J[HKnune mypau namynanapunu BamH|, pecmpuxyusnosuu
SHOOHYKIIeazanap époamuda napuaianeanod Xocuil O0ynrean EenuuKox
yunapuu ouparawmupuwt. Pacmoa xypcamunean mypmma ¢paemenm oup-
oupnapu ounan ouprawud onmuma mypau JHK monexynacunu xocun
Kunuwiu Mymxun. Enuukox yunapuune mypmma acocaapu Xocun 6000poo
boenapu opxanu gpaemenmaap oup-oupuea 6onamaou, o0y 6oaiap
emapau  0apaxcaoa  Mycmaxkam — OyneaHaucu  Y4yH — MOJeKYIanap

apummaca y30kK 6aKm mypeyH xoaamoa Koaaou.

Monekynsgp KIOHJIALI y4yH PECTPUKLUS (PEepMEHTIApUHUHT Y3U
kudosi KuaMaiau. bupuHumpaH, ukkuTa Oupiamrad (parMeHTIapHU
yliad Typull Y4yH €NMIIKOK YYJApHUHT BOAOpOJ OofNapu €paamuiaa
OMpPUKHUIIIM YHYAJIUK €Tapiu sMac, Oy epla siHa juraza GepMEeHTH Xam
3apyp OVymamu. JIHK nwmraza xymHEm  HykieoTugiap opacumaru
dbochommpup 6ormapunu tuxiam opkanu JHK OGymaxmapunu Oormarn
kabu Owutra acocuii Basudanu Oaxapanu. by skapaén murupmam aed
atanagu. ['eH MyXxaHauciauruaa KynuHda Jurupiam yuyH T4 ¢aruauHr
JHK-nmurazacunan doitnananunaau. T4 nuraza épaamuna JJHK vuaT Xap
KaHga Oynaru “€numkok ywin”® €KUM “TYMTOK ywin  KHCMIIapu

OupukTHUpUnaau. by sHr Kyn KyiaHunaauran pepmMeHTIapaaH Oupuaup.
6

® Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington 47-68 p
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A Bup saHmMpaary yauw B OH T
OH P |

N/ —TGTACGTAC GTAGATTA —
— ATGTTGGATCCTTGAC — D CATCCATE CATCTAAT —

— TACAACCTAGGAACTG — |

P OH P OH
Bup saHmMpaard yaumw
T4 OHK nuraza T4 LiHK nurasa
o O o0
\ A 4
P wocodauadup Borm P ®ocopanadmp Goru
A PN
o 0 [
NS NS
—ATGTTGGATCCTTGAC — —TGTACGTACGTAGATTA —
— TACAACCTAGGAACTG — — ACATGCATGCATCTAAT —
FAAY £
o o0 o O
\Pf Mocodanadpup Boru \PJ Mocodbamadup Gorm
Y A
0 0O 0 0

6-pacm. T4 JIHK-mueaza uxxu 3ausxcupau JJHKnune yuneawn sscouuoa
S'-ghocgham 6a 3'"-eudpoxcun eypyxaap opacuoa gocgooushup dosenap
xocun kunaou. T4. A. Enwwxox yunapuu 6upuxmupuws, b5.Tymmox
VUIapHU OUPUKMUPULUL.

WkxknHUMmaH, arap, yjuap XyKallMH Xy:Kaupaja peruiMkanusaHMaca
Typiu MOJeKynajlapHu Oupnamtupuin oedoiina. lynnaii kumub, arap
pekoMOuHanT JIHKHuHT Oup Kucu y3uga KJIOHJAHUIIM 3apyp Oyirax
T€HHU TYyTCa, UKKUHYM KUCMH 3Ca PEIUIMKAUMSJIAHUIIN YYyH 3apyp
OyiaraH KUCMMHM TYTHIIM 3apyp. by MyaMMOHM Xajn KWJIUII Y4YyH
KJIOHJIOBUM BEKTOpJapJaH ¢oijanaHuiaanad. YUWHYHMIAH, PECTPUKIIMS
Hatmwxacuaa JAHK typmu Tyman Qparmentnap apamammMacuHd XOCHI
KWIaJ, yJIapHU BEKTOp OuJlaH OMpJIaIITUPHITAHAAH CYHTKYIUIA0 Typiu
KOMOMHAIMsIap XOocui Oynamu. OHAW KEepakiu H3YWUIMK TYTYBUH
PELUIIMEHT XyXalpaHu Tonuml 3apyp Oynaau. ByHUHT y4yH Typiu
CKPUHUHT cUcTeManapiaH ¢oinananuiaam.
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H r OH r
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BupAawTHpHLW ApanuTHpuw Ba GHpAaWTHPML

Bup 3aHEMpOETM YEHadLW BHP 3aHMHPOSEMH YIHAMLL
oH T oH T
NS WS
—ATGTTOGOGATCCOTTO AL — —CTATGGATCCTTOALD —
=TACAACCT AGGAACTG — =—LATACCTAGGAACTE —
RN /
I OH IO
ITHHMPAETH YIHAHL ITHHMPLETH YIHIHLW
7-pacm. BamH|,  pecmpuxyusnosuu snoonykneazacu mawvcupuoa

MYpaU HAMYHAAAPOA XOCUL OVIA0USAH ENUUKOK YUIaApHU OUPUKIMUDULL.

4. Tlma3mMuaa BeKTOpJIapu Ba mja3mMmu BekTop pBR322
[[na3Mumap aBTOHOM XO0JJ1a PEIUIMKALMJIAHYBYM XPOMOCOMAJIaH
Talrkapu UKKY 3amxupiu xankacumoHd JIHK. [Tnasmuanap gespiu 6apua
OakTepusuiapaa MaBkyld. bab3u Oupiapu Y3MHUHT Oup XyskaiipagaH
Oolikacura KYdyupUIIUHUA TabMmuHiam axoopotunu (F-mmasmuanap)
TyTaau, OolIKanapu aHTUOMOTHKIApra yugamiawimk reHuHu (R-
mwiazMujjiap)  Tyragd  €KM  HOAHaHABH MEeTOOOIUTIAP
YTHIM3AIUALUCUATA KABOOTap crenuduk TreHnap TYIUIAaMUHU TyTajau
wiazMuiap ymgamu 1gan 500 m.HOK. OVnIMIIM MyMKWH. YJIQpHUHT Xap
Oupu peruMKaius caltuHu  (Orl) TyTamu, ylapcu3 Xykadpaaa
MIa3MUJATIAPHUHT PETUIMKAIMSCH aMaira OlIMaiIu.
bab3u mnasmuanap xyxkaipaga 10-100 nycxana OYauim MyMKHH..
ynap IOKOpUHycXanu jAeumnaau. bab3unmapu kamHycxamu  OYiauo
xykaipaga 1-4 Hycxama OyiauImIM MyMKUH. YMyMUH XyXaiipa
JAHKcununr 0,1-5,0%H1 nnazMuanap TalIKul 3TUIOM MyMKUH. Typin
rypyxjapra TETWILIN IUIa3MUJIap HyCXacHJaH KaTbuil Hazap Owutrta
XykaWipaga MaBxyd OYIumm MyMKUH. bab3u MuUKpoopranusmiapaa
outTa XyxXaipaaa 8-10 Typau muasMuganap aHukjIaHTaH, YJIAPHUHT Xap
Ovpu Y3UHUHT QYHKUUACUHU Oa)kapaiu.
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Knonmanran  JIHKHM  kyuupum  y4yH  aBTOHOM  XOJiJa
peIUIMKAlUJIaHYBYM TUIa3MUJIap BEKTOp cudaTuaa QolIamHuIl yUyH
Oapua 3apypuil Xycycustiapra odra. AMMO KYNMHYa TaOuui
mwiasMujiapaa  “rokopu cudaraun” BekTopra Xoc 0ab3u XyCycHSTiIap
MaBxya Oynmaiian. bynnait Myxum Xycycustiapra KylWnaaruiap Kupasu:
1) ynuanuk kxarta Oynmaran ymuam, E. coli sx3oredn [JHKuHu xyumpuin
camapacu TuTa3MuIap y3yHiura 15 M.H.OK.JaH Ky Oynranga macasau. 2)
KEpakjiu TeH YpHATUIAJAWraH STOHA PECTPUKIMS CAUTHUHUHT OYiumu; 3)
Pexombunant JIHK TyTyBuM penenueHT XykailpajlapHU aHMKJIAIl Y4yH
Outrra €xkM Oup HeuTa CEJNEKTHB TEeHETHK MapKepJapHUHT OYIIUIIN.
[IIlyHuHT y4YyH IUIa3MUJ BEKTOPJIAPUHU T€H WHKEHEPJIUTd EpIaMuaa
sIpaTHII 3apyp Oyaau.

A
EcoRI
HindIIl
BamHI
Amp’ Totr
gene et

gene

Pstl Sall

Pennukauma BownaHuw
HyKTacu

7-pacm. A. pPBR322 naazmuounune ecenemux xapumacu. Tempayukiunea
(Tet") 6a amnuyuniunea (Amp') wuoammunux xocun xuryeuu 2en Hindlll,
Sall, BamHI u Pstl yuyn sieona caimaap mymaou. ECORI-caiim o6y
2eHIapOan mawkKapuoa xcounrawean. Bexmopnune y3ynnueu — 4361 onc.
H. b. pPBR322 naazmuoununesnekmpon Mukpockonoacu KypuHuii.
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IInazmuo eexmop pBR322 - yrran acpuudr &0 Hwuiapuaa
mwiazMu]i BekTop pBR322 sHr mamxyp yHHBEpcall BeKTOpJiapiaH Oupu
snu. Opmaraa miasmMua Bektop P (uurnn., plasmid) xapou Owunan
OenrmiaHad Ba BEKTOPHU Tabpu(Ialira, YHU SIPATUIL TapUXHUTa OUJ
Terunuid Oynran Oup Heuta xapdmap Owman Oenrmmamu. PBR322
IUIa3MUJAMHA  Oedruiamga BR xapdpmapu Oy mumasmumanu
KOHCTpYKUuMsicHHU sipatraH myauddnap . bomuBap Ba P. Pogpurec
mapadura, 322 coHUM dca yJapHUHT TAAKUKOT OaéHHOMAlIapu pakaMura
kyimirad. pPBR322 mnazmuau

y3ywiuru — 4361 k. H. Y UKKUTa aHTUOMOTHKIa YHAAMIIM TEH
tyragu (7-pacM), ammunuuauara (Amp') Ba Terpaumkimuara (Tet),
wynunaraek Tet'a reanma BamHI, Hindlllsa Sall yuyn sirona caiirtmap',
Amp' renu yayn Ourra Pstl-caiiT, KOMIOBYMM3YMILIMKIAPIAH TAIIKApHUIa
onmran EcoRI yuyn Ourtra  caiit Tyragum, Ba dakar E. colima
pPETUIMKAIUAJIAHUIINHN aMalra OUIMPUIIHN YYyH PeTUIMKAIUs OOIUTaHUIIT
CUTHAIIMHU TyTaau. [lmasmuanap kym COHJIM HycXa XOCWJI KWUIHO
perUIMKalusIaHa i,

Knonnosun Bektop PBR322 kanpai unuiaiiau. Arap To3ajaHraH
xankacuMoH PBR322 mmazmumura €km Oy aHTHOMOTHKra YHIaMITAIIUK
reHuJa XKolnamran caitra akat Oup >KOWUIAH KeCyBUM PECTPUKTa3a
OwiaH MILIOB Oepuiica ENMILKOK y4id TYyXpu umM3uK Imaknuaara JJHK
MoOJIEKyJacu Xocwsl Oynanu. byHnmaih Monekynamnap OKoOpuaaru Kaou
pecTpukTaza OuiaH MILIOB Oepuiran, 3apyp reH TyrBuu ngoHop JIHK
Ownan apanamrtupwianu. by mkkana JJHKHuHT énumkok yumapu y3apo
Oup-Oupura KOMIUIEMEHTap OYJIraHIWry Y4yH ynap Oupnamub mgyparait
MOJIEKYJIajap XOCHJI KU Iu.

Cyurpa apanammm T4 daraunar JIHK-nuraza d¢epmentu Ounan
UIUIOB Oepuiiay, HaTHXKaaa Typiid KoMOUHanusnaruparMeHTiap X0Cui
oynamu, 6azan monop JHK, €ku kepaknu reH d¢parMeHTIapu Y3apo
Ooupnamanu. by xonmar ro3ara KeIMaciuTH YYyH peCTPUKIUSIIaHTaH
mwiazmun JIHKcu TyFpu 4msuk makiugard mojiekyidaHuHT S'-pocdar
TYPYXUHHM HYKOTHII YUyH HIIKOpHH (pocdaTaza OunaH UILUIOB Oepuiiaau.
bynna JHK nwuraza ¢ocdar rypyxu O6ynamaran yurapuu JHK nurasa
Ooupnamtupa onaMmaiau. UYto kacaeTrcs COOCTBEHHO PEKOMOM-HAHTHBIX
monekyn JIHK, To XoTs B HUX ¥ UMEIOTCS /1B OJTHOIICTIOYEUHBIX Pa3phIBa,
ee (parMeHTbl YJEpKUBAIOTCS BMecTe ABYMs (ochoandpupHbIMU
CBs3sIMH, oOOpazoBaBmumucs ¢ nomomisio JIHK-nmuraser  mexmy
nedochopmwmpoBanHor tinasmugHoit JIHK  w  pecrpurupoBannoit

nonopuoit  JIHK. Pemnukauusman cyHr  TpaHchopManusiIaHraH
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XyXaiipaga Oup 3aHXKHUpJIArd Y3WIUII XYXKalMH XyKaijpa JIUTHpIail
TU3UMHU OpKaJii OapTapad FTUIagM.

Tpanchpopmauusa Ba Ttanwaam - DHau pexkomOuHaHT JIHKHU
XY)aliuH Xykaipara xuputuin 3apyp.by xapaén tpancdopmarus nebd
atTayand. bByHMHr amanra OmUpHII Y9yH MaxCyC HIUIA0 YWUKWITaH
yCyJuIap, MacajlaH Xy’Kaupanapra FOKOpPH XapopaT TabCUP dTTUPUIIAIU Ba
kanpiuil xsop (CaCl,) Owmnan unuioB O6epuinagu. AMMO TpaHchopMarus
camapacH macTJIMTu4a KOJIMOKJa, 0JIaT/la MUHITa XyXalpanan OuTragaH
OpTUK Xykaipa TpaHcopmanusianMaiau. lynnail Kumub, KYMUMIMK
Xykaiipanap Tpadchopmanusaan cyHr pexkomOmHant JIHK tyrMmaiinm.
VYnapnan 6an3unap umkopuil ¢ocdaraza tTabcupura OepuaMaral y3apo
Oupnamran  xankacumod — mnasmuna  JIHKcunn, Oab3mnapua
mazmMugadbyamaran JJHK Ba 0aw3u Oupmapuruna ér JAHK dparmentu
KUPUTHWITAH TJIa3MUJ] TYTaJIH.

OnnuH aWTUO YTraHUMU3MEK, pEeIUIMKalus OOIIaHUII HYKTAacH
Oynmaran xpomocomaman Tamkapu JHK Oakrtepuss xyskaiipacuaa
perukanusinanaonMaau.  Ilyagait  kumm6, Ox3oren  JIHKHuHr
Xykaiipara KuUpranu Oy XyKallMH XyXalipa TOMOHHMAAH KyJiia0-
KyBBaTJIaHaU JEraHu IMac.

PexomOunant JIHKHUHT cakimaHumm yuyyH XY>KaliuH Xyxakpaja
pECTpUKTAa3aJlapHU CUTE3Ura *)aBoOrap reHynap OYIMAaclUuru Kepak,, akc
XO0JiJa YHU Jerpajanusiaian, OyHUHT yuyyH Xykaihipa RecA™ (Oynpmaii
XyKarpanap yMyMHUil peKOMOMHAIMATA KOAUP OYIMaiu, 1eMaK, IK30TeH
JIHK romosnoruk pekoMOMHAIMS HATHKAcUla MOAU(PUKALUSIIAaHMAN]TN ).

Cyurpa pexomOunant JIHK TyTBuM XyxKaiipamap aHUKIIaHAIH.
Nnentudukarnusnai ycyiau WIOXKU 0opuda coajia oaaui OVIuIIM 3apyp,
YYHKM Ky COHJIM XyXalpalapHu TeKWUpHil 3apyp Oynagu. BamHI
caiitura €t red ypHatunaguran pBR322 tuzumuaa uaeHTUUKAUASIIALI
UKKHA OOCKHYJ1a 010 OopuiIagu.
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8-pacm. Em JIHK 6ynacunu niasmudaza ypuamuw. Pecmpuxmasa
6a uwkopuii Gocgpama oOunan uwiios oepunearn naazmuo JIHKcu
pecmpuxyusnanearn oonop JHKcu o6unan apanawmupunaou ea J{HK
JU2a3a Kyuunaou.

Onaun XyxKaiipanap TpanchopMalusiaH CYHI aMITUITUINH TyTYBUH
03MKa MyXUTHUTra SKunaau. byHpail mapoutna (axaTriHa MHTAKT Amp'
TeH TYTyBYM  €KM WHTAKT IUTa3Mujanap TapkuOuga, €Ku THOPHI
Ia3MujIap TapkuOugaru xyskapanapruHa ycumu mMymkuH.  BamHI
caiiTh HeTpaHC(HOPMUPOBAHHBIE KJIETKU YYBCTBUTEIBLHBI K aMITUITUIUIAHY.
Caiir BamHI pBR322 mnasmuauna Tet' renmpa sxoinamran (7-pacum ; Oy
reara ypHatwiran JIHK dparmentn xoajmoBYM M3YMJUIMKHU y3aad Ba
TeTPAUKINHTA YUAAMIIWIMK XKCKCUSITH HYkonamu. Illynmaii kumuo,
ruOpu IUIa3MUJAAHU TYTBYM Xy)Kalipa aMIUAIMIMHTA YUJAMIIH, aMMO
TeTpalukiuHra ce3rup Oymanu. Muatakt pBR322 nnazmupanap xupran
xyxalipanap sca Tet TeHUMHM TyTagM Ba XaM AaMIIUMLOUIMHTA, XaM
TETpaIUKINHTa YHIaMIIH OV Iaan.

Nkxknaun Oockuuna Oy WKKala BapHaHTHU —a@XpaTWIl —amaira
OIIMPWIAIA. AMIUIMINH TYTBYM O3MKa MYXWUTHJA YCraH XyKaipanap
KailiTa MyxpJjlall YCyJId OPKaldu TETPALMKIUH TYTBYM O3MKAa MYXUTHUTa

VTkaswnanu. TeTpauukiIMH TYTyBYM JMKOOYasiapaa xocus Oynran
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konoHusiap  pBR322  mmasmmpacuHu  TyTaau, OKOpUAa  aWTHO
YITaHUMM3JAEK  yJlap XaM  aMIMIWDIMHIa XaM  TeTPALMKIMHIA
yugamiauanp. TerpaumknuH TytyBuM lletpm nmkoOuacupa ycmaraH
XyXaijpagzap Oy aHTUOMOTHKra Ce3rup, JeMakK yjap Truopua
pBR322mmasmMugacuan Tytagu. AMIMOWUIMHIA O3UKAa MYXHTHIA YCraH
KOJIOHUSJIAP OpacuaH TETPALUKIMHIA CE3rHp OyIraHinapu axxpaTwiaiu
Ba Xap Oup KOJIOHUSAAH WHAMBHAyall Xy)Kaipa KIOHJIAPU OJMHATU EKH
Oapya aMIULMIMHIA YUJAMIIA Ba TETPALMKIMHIA CE3TUp KOJOHHUSIIAP
Oupnamtupuan® oupranukaa ycrupuwinaad. CYHrpa Kymmmya CKpUHHUHT
YyTKa3ub, aMIUMUWIMHIA YWJAaMIIM Ba TETPALUKIMHIA CE3THp Maxcyc
KylmMM4ya TeH KupuTwiradn rubpun pBR322  mmasmun  TyTtyBUM
XysKaipanapHu UAeHTU(UKAIMS (TaHIall) KWIHII MyMKHH.

Hasopar caBoJsiapu:

1. T'en-kyuupumHUHT yuyTa MaHOau berona rennapHu Xyxaiipara

TpaHChHOPMAIMUTAIIHUHT T€H MyXaHIUCIUTUIArd aXMUSITH

2. BekTop KOHCTPYKIMSIHM Xy’Kailpara KUPUTUII KaHJal amanra

omupuiIagn’?

3. buHap BeKTOpIApUHUHT KOWHTETPATHB BEKTOpJapra HucOaTaH

ad3amuru Humazaa?

4. Tennap W3YWUTMTUHH WACHTHUPUKAIMSI KHJIWII Ba aXpaTUII

XaKuJ1a MabJIyMOT OCpUHT

5. JHK 6ynaknapuau KUPKHUII Ba PECTPUKIIMOH XapUTAJAPHHU TY3HIII

KaHJal amajra OomupuIaIm?

6. Bekrop Monexynacu yayH KyWUITaH Tanadnap

7. Tenom JIHKcu pparmenTiiapunu onuin ycysiapu

8. TI'enoMHU amoxuja KUCMIIapTa aXpaTUII XaKuAa TylIyH4a OepuHT

JIHK O¥ynaknapvHu KHpPKHUII Ba PECTPUKLUHUOH XapUTaJapHU TYy3WLI

(pu3ukaBuii xapuTtananr) KaHaal amanra omupuiagn’?

9. T'enoMm KJIOHJAPUHM KYTAUTHPUIN KaHJal aMajra OIIupuiIagn?

10. Muxkpobiap Tpanchopmaiusacu Xakuaa MabIyMOT OepuHT

11. TIpokapuoT Ba 3yKapuOT Xy>KalpaTapuHUHT Ty3WIHIIUIATH QapKu
HHUMa aH uoopat?

12. Xyxailpa KOMIOHEHTJIIAPUHU aXpaTHUO OJUII KaHIail amainra
OLLIMPHUIIA/IN

13. JHKHunr cnenuduk ¢Gu3uk KUMEBUM XYCYCHUSITIIApU XaKuJa
MabJIyMOT OEpUHT

14. HyknenH  KHCIOTAJapHUHT TY3WIMIIM Ba  (UBHK-KUMEBUHN

xoccanapu
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15. JHKHuHT cnupauiaHuiyg HUMa y4yH Kepak Ba HUMa oepaau?

16. Hyksneun kucioTajapHUHT OUpiamM4M CTPYKTypacu KaHAal XOCHIl
oynaau?

17. JHK Hu Ty3unuing Xxakuaa MabIyMOT OSpUHT

18. IHKuu pynkumscu Humanapaan ubopart?

19. Permukanus Huma?

20. Perumnkarust MexaHu3MH T paHCKPHUIIINS MEXaHU3MH.

21. TpaHcasus MEXaHU3MHU.

22. JIHK Ba PHKnapaunr ¢puzku-kuMEéBuil Xycycustiiapuaara Gapk

23. JIHK Ba PHK napHuHT cTpyKTYypaBuil Ty3WIUII Aapakaiapu
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2-MaB3y: MuxkpoouoJI0ruK TU3UMJIADHUHT MOJIEKYJISIP
ouorexnosorusicu, JIHKun kuméBuii cuHTe3/ 1111, HYKJIEOTH] KeTMa-
KETJIMTHHA AHUKJIAII Ba OKCUJLJIAP Tepanesicu

Pexa:

1. MukpoOHONIOTHK TH3UMIAPHUHT MOJICKYJISIP OMOTEXHOJIOTHSICH.

2. IMMYyHOAMArHOCTHUKA YCYJUIApH.

3. MoHOKIOHAJ aHTHUTEIaIap

4. JTHKHM kuMEBMI1 CUHTE3MAlll, HYKIEOTH I KETMAa-KETIIMTMHN aHUKJIaI.

5. IHKHu cekBeHupIial ycyjulapy Ba F€HJIAPHUA CUHTE3JIaIl
6. Oxcusutap Tepanesicu

7. T'eH 3KCIpecCUsICHHUHT ONITUMU3ALMICH

8. ITHCOHHUHT KYN KJIOHJIM aHTUTeNajJapu

Tasinu ubopanap: mpanceen, dypazaii , peKOMOUHAHM, MPAHCMUCCUS,
2eHemux mooughuxayus, cunmes, eubpuouzayus, pexkomounanm JJHK,
een, Tepanes,, mecm, unmepcdepon, chepmenm, anmumena, areunam,

1. MuUKpOOHOJIOTUK TU3UMJIAPHUHT MOJIEKYJISIP
OMOTEXHOJIOTUACH.

PexomOunant JIHK napHUHT TEXHOJIOTHSICM PUBOXJIAHUIIMA OWIIaH
KYyIu1ad MHUKpPOOPraHW3MIIAPDHUHT (QOHJaIM XyCyCHUATIApUIaH YHYMIH
doiinanaHuill UMKOHUATIAPU TYFUIAM. 3aMOHABUN TEHETHK YCIyOusap
épramMua Oouosnoriap OakTepussIapHU OKCUJI MpernapapariiapuHyd Uiuiad
YUKAPYBYM ~OMOJIOTMK (pabpuka’napra aWJaHTUPHUIIHU YpraHuUau,
KYMIIaJJaH  PECTPUKLUSIOBYH SHAOHYKJ€a3anap Typiaud KUMEBUHN
OMpPHMKManap aMHHOKHCIOTA AHTHOMOTHK Ba OOIIKATap. Y3HTa XocC
XycycusTra ora OynraH TeHJApHUHI OakTepuan XyXailpagapuHu
(TYKUMaslapHU) KJIOH KHJIMII HaTHXKacuia TYypJid Fapornud MeToOaiuTiiap
OJIUIII OMOCHHTE3UHUHT SIHTY YCYJIIapy Kamg STHIIH.

KJIOH KWJIMHTaH KacalUTMK KY3raTyBu4d MHKPOOPTaHW3M T€HJIapUJIaH
WHCOH Ba yil )KOHUBOPJAPUHUHT KACAJTMKIAPUHHU TUOTHOCTUKA KUJIYBUH
30HUTap cudaTuaa KYJUTaHUIAIu, W30JaTIUs KWIMHTAH TeHJap/iaH 3ca
xaB(dcu3 Ba (oiiga 6epyBUM BaKI[MHAJIAp TalépiiaHaau.

'en wmyxanauciauru — yciuyonmapu — EpaamMpaa aHMK — TypAaru
OaKTepHaIApHUHT TAaOMUI KOOWISTIAPUHU KyYaWTUPUII MYMKHH. By
Tabuuil KoOWIsATIap 0ab3u OMOJOTHK >KapaEHJIapHU amalira OLUIMpPHIIIA
épnam Oepanu. MacanaH, atpod MyXWUTHH HQIIOCIAHTUPYBUYM 3axapiu
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YUKUHIAWIAPHU YHYMJIM UYK KAJIYBYM KHIIJIOK XYKAJIWK YCUMINKIAPUHU
YCTUpYBUM, LEIUIIOJIO3aHM  [AcT MOJEKYJsIp yriaepojJ OpukManapu
Japakacuraya OJpUTYBYM, 3apap €TKa3yBud Xxaulopamiapra  Kapliu
KypallyBul OaKkTepHUaJapHUHT ILITAMJIAPU OJIUH/IH.

KynuHua KkaTrra Xakmaard MHUKPOOPTaHU3MIIAPHU —ETUIITHPHIL
3epuKapin okapaéH 1ae0 xucoOmaHwinaau. Bupok  peKkoMOMHAHT
OKCWJIJIAPHU CaHOAT XaxMmuaa MyBapakusITIu amalira OIIUPHUII yYyH
KyIruHa mapaMerp (YiuaM)napHd Haszoparra oJum  3apyp. by
yiyamiapHd CHHTE3 KWJIYBYM MHUKPOOPTaHM3MIIAD Ba OJMHAJAWTaH
MaXCYJIOTHUHT CO(IIUTHUTa TaCHp KypcaTaiu.

MoJiekyasip AHATHOCTHMKA - 3aMOHaBUUA THOOMET Ba KHIILIOK
XY)KaTUrMHUHT MyBad@akuaTu y3ura xoc Xycycusitiapura sra Oyiaras
BUpYC, OakTepus, 3aMOypyr, Napa3UT MHUKPOOPraHM3M, HHCOH Ba
YKOHHUBOPJIAp OPraHU3MHU YCUMIIMK, CYB €KU TYNPOKJa yUpalurad OKCHUJl
Ba MMAacT MOJICKYJIAp OUpHUKMajapHU H31a0 TOMUIN OuigaH OOFIMKIUD
Macanan, arap Oapua IOKyMJIM KacCaJIMKJIApHM KY3raTyBUM IOTOT€H
MUKpPOOPra3uMJIapHU BaKTHIa Ba aHUK HWIACHTHPHUKATIUS KWIMHCA, Y
xonma Oy KacaJuIMKJIApUHHU OJAMHHM OJMII Ba JJaBOJAlll aH4ya EHTHI
keuaau. KynruHa pAuarHoCTUK MyoJaxandapHu oJu0 Oopull yuyH
aBBaJoM OOp TMOTEHIMAA TATOT€H MHUKPOOPTAaH3MJIAPHUHT TYPUHH
YCTHpUII Ba IIYHAAH CYHT YHUHT (PU3HOJIOTUK XYCYCSTJIapH CIIEKTUPUHU
TaxJuWi1 Kwidiml 3apyp. byHnail Tectnap aHya  yHYMJIM Ba IOKOpHU
XycycusTra sra OynuInura kKapamad ymap Kym BakT Ba mabnar capd
KWIMHAIOMHY ~ Tanad  3TajaM. by  Oakrepusimap  mapa3MTHUK
MUKPOOPTaHU3MIIAPHA HJIEHTU(PUKATCUS KIIWIITa XaM TaadyKJu.
[TapasuTHK MHKPOOpPraHM3MIIAP TOMOHHJAH KeIWO YWKKAH FOKYMJIH
KacaJUIMKJIap TUArHOCTUKACUHU TaKKOCIAMl yCyUIapuaaH Oupu:

byngan Tamkapu YycumIMKIapAa MaBxkyn OViaraH €ku ymyMaH
OynMaran TIOTOr€H  MHUKPOOPTraHM3MIIAPHU  aHUKJIAIl ~ UMKOHUSITH
yerapayianranauru. HabmyHa cudaruia muMonnii amepruka Ba eBpornaja
KEHI' TapKajraH Ba JKMHCHM aJOKa OpPKaJIM IOKAJWIaH XJaMHUIHO3
KaCaJUIMTMHU YaKUPYyBUM OOJUraT Xykalipa WYHAard mapasuTIapHU
KEJITUPUILLI MYMKHH.

bynna  kambaku ~— canOuii  HATW)KaJIapHU  OJIMHAIW,  SHU
MUKPOOPTaHU3MIIAPHUHT WYKINIA XaKUJard JUAarHOCTHKAJla XaTOJIUKIa
Wyn  Kydunaad —HaTWwkKada KEpakid JaBOo  KWiIMHMaau.  Arap
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MUKPOOPTraHU3MIIAPHUHT MaBXYJJINTUHU aHUKJIAIl YIyH YHH OWp Typaa
yerupum  Jo3uM - Oyrica  yxonjga Oapya aHUK OyiaraH TMOTOreH
MUKpPOOpPraHU3MIIApU HACHTHU(PUKATCUS KWIMII KapaCHU aHuya BaKTHU
sraymaiau. Illy cabGabmu Oy wuwerapamapau Oaprapad OTUII y4YyH
MOJICKYJISIp TMarHOCTHKA yCyJulapu uinuiad unkwirad. by ycymnnapra acoc
O0y10 MMMYHOJIOTHK KM Y3Hura xoc xycycustiuapra sra o0ynran JJHKau
TOTHII YCYJIJIApU XU3MaT KUJIa Iu.

2. AMMYHOIHATHOCTHKA YyCYJIapH

Kynruaa uMMMyHOJOTMK JAETEKUMs THU3UMIIApU cojaja Oyiumura
Kapamaii, yTa I0OKOpH CE3TMpJMKIra Ba y3ura XOC XyCyCHsTra sra. Yap
JOpY  TIpenapartjapuHM  TECTJAaH  YTKa3uliga, TypJd  aHKOJOTHK
KacaJuikiapra 6oxo Oepuiljia Ba YHH Ha3opaT (MaHUTOPUHT) KUJUIIIAA
y3ura xoc OyaraH XycycusiTra 3ra MeTaOOJIUTIApHU aHUKIAIAA, TOTOTeH
MUKPOOPTraHU3MJIAPHU HIECHTU(UKATINSA KUIUIILA KEHI KYJUIaHWJIAIH.
bupox ymap Vy3uHUHr uyerapacura sra. Arap u3jaHaéTrad (MHILEH)
MoJieKyna cudaruga OKCUI XU3MAaT KWJICA, Y XOJJla YHUHI T€HJIapUHU
JNETEPMUHATIUAIOBYM dKCIpeccHusl OMJIaH TaMUHJIAII JIO3MM HETaKu WIy
X0JIJlariHa Oy TeHyIap/ia MacKUPOBKa €KW aHTUTEIUIalap OusiaH OOFJIOBYH
CaUTHUHT OJOKMPOBKACHU Ky3aTUIMaNIH.

Kacannuk ky3raTyBud MHQEKUMSUIAPHUHT JUArHOCTUKACH aHbaHara
Kypa MOTOreH MHMKPOOpPraHU3MIIap TaBCU(PHU MakMyacura €Kku axonuo
xycycustra tasHaau. KinmHuk MukpoOuosornap aifHaH aHa 11y OMOJIOTHK
TaBCU(HM MUHUMAI MaXMYaCHUHU KUAWPHINAIM, HETaKd MaHa Iy
Maxxmya (Habop)EpaaMua MOTOT€H MUKPOOPTaHU3MJIAPHU TapaHTUSIBUN
TONMO HACHTUPUKATCUS KWIMII MyMKHH. Macanan,0ab3u  Kacal
KYy3FaTyBUWIAp y3iapujiaH OMOKUMEBHI OMpUKMaap

AcxpaTn® uYMKapaauiap ailHaH aHa 1y OWpUKManapHU OUOJIOTHK
HabMyHanapia Tonuul 3apyp. KynmuHu my kabum Mapkep MOJEeKyJaHU
IOKOpH XyCycusiTra sra Oynran OMOKMMEBUN aHANMM3 EpamMuia aHUKJIAII
MyMKUH. bupok OyHnmait €HpamryB MHOTOT€H MHUKPOOPTaHU3MIIAPHUHT
WHIUBUYal JETEKCUS THU3UMHUHU KEITUPUO YMKapaaud HHI camapaiu
¢npamyB Oy KMMEBMM TaOuaTUIaH KaTbUl Haszap HUCTalAraH Mapkep
MOJIEKYJIaCUHU TONYBYM YHHMBEpcasl yCyaup.AiHaH OyHnai ycyn 6yiud
AHTUTECH —aHTUTENl MaXMyacH (KOMILJIEKCH)HU UACHTU(PUKATCUS KHUITYBUU
yCYJI XM3MaT KWJIaau.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington 331-356 p
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@epMeHT MMMYHOCOPOEHT aHAJIU3H

Xo3up/a aHTUTEIAHW W3JaHAETraH AHTUIEH OWIaH OOFJIUKIUTHUHU
AHHUKJIOBYU Oup katop EHpamryBIap MaBXyHd. bymapman Oupwu
JMArHOCTUKAAA Ky KYyJJIaHWIaaurad (epMEeHT UMMYHOCOPOCHT aHAIIU3H.
Myonaxa Kyiugara 60CKA4IapHH Y3 HIura ojiraH.

1. V3ura xoc XycycusaTra sra GyiraH MojeKylaa KM MHKPOOPTaHH3M
HAbMYHACUHHM KAaTTHK acocra ,MacajiaH ojaTaa 96 ta Temmkdacu OojiraH
MUKPOTUTPOBAJI HUAMINYA Maxkamjamaau. MaxkamiaHraH HabMyHara
y3ura X0C XYCYCUSTIN MapKepJu mosekyna(1-
aHTUTENA)KY I IU. KUITUH l-anTyTenara OOFIINK OynMarax
MOJIEKYJIajap TeIMKYaJaH 10BHO 1000pHIIaIu.

2. 1- anturena OunaH OOFNIMK OYJiraH ¥y3ura Xoc XyCyCHSTIU 2-
aHTUTEJJIa KOIIWIaJAu.0upoK Oy XoJijla MapKep MOJeKyna OuiaH y3apo
Tabcup KypcarMaiimuran OVnumm mmapt.(9.1B pacm).0y anTuTenara
dbepmeHT (MacanmaH HIIKOpAU (Qacdaraza ,lepuokcuaaza €Ku ypeasa
)oupuKTHpUITaH OyIMo y OYsiiMaran cycOCTpaTHu OVsiaraH mMaxcysaoTra
AlTaHTHpUINT  y9yH KaTanu3aTtop BasudacuHu Oaxapamu.VIKkuHIN
aHTUTeIUIa —(pEepPMEHTHH OOFfJIaHMaraH KOHIOTaTa MOJIEKYJIaCUHU &K
KAJTUIIT Makcaaua TeIInKYa FOBUIA N,

3. bysanmaran cyOcTpar KyImiaaau.
4, bysanran wmaxcynorra cudamin €KUM COH JKUXAaTUIAaH TaBcHU(
oepuiay.

Arap l-anTtutenna wu3naHaéTraH HabMyHa OuiaH OofjlaHMaca y
X0Jila YHM OWpPUHYM IOBHUIIIAEK axpatubd oiluHaau, .0y Xojga 2-
anTuTena —(hepMEHT KOHIOTAHTH Xed Hapca OwiiaH OofjiaHa oJMalgu.ury
cababnu yHu 2-oBULIAA aXpaTUO onuiuagu. Ba HamyHa Oysimaranuua
KoJaau.Arap uznaHuiaéTrad MoJeKysia OOFJIaHUII coaup Oyiica , y Xonaa
2- anTUTENO 1- aHTUTENnora OMpWKAaIW Ba KOHBIOTHPIU (EPMEHT SHTHU
pyHxarra OJMHAINTaH MaxCyJIaTHA KaTaJIn3 KUJIaIu.

EJIMCA Hu acocuit Makcaau |- aHTUTEJIOHM MYJDKall OwiaH y3ura
X0C XycycusiT €paamuna Oornamaup.Arap MyJpKal Y3ujga OKCUI KCO
KWJICA,y XO0JIIa YHU TO3aJlaHTaH MpenapaTuHU OJaTAa aHTUTEIIa OJIHUII
yuyH (oiinanananu. by antutenanap €épaamuaa 3ca Oepuiarad MyJKaTHU
axpatub onumaau. IMMyHUTETIaHTaH KOHUBHUD OJaTAa YA KyEHU HHUHT
KOHUJArW CHUBOPOTKAJa XOCWJI OyJmaauraHn aHTUTENajgap MyJKal-
MOJICKYJIACUJIaTH TYPJIM QHTUTCHT JETEPMHUHAHT (emuTorna) jap OujaH
Oofmananmu OyHAAW AaHTUTENAJAPHUHT apajaliMacUHU  TOJIMKJIOHAT

npernapat ne6 atamanu. bab3u auarHoctuc ycymnapujia MOJIHKIOHAT
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aHTeTeJaIapHH KyJUTall 2 Ta KaMYUJIMKKa 3Ta; | -ITOJIMKIIOHAIT pernapartia
MaBRKyJ OVJIraH aloxXujaa aHtuTenanap | mapTusiiadH 2 mapTHsra YTHIIH
MYMKHH.2-arap 2Ta OWp XWJI MYJDKaTHH aKpaTUIl SIHM TIOTOTCH Ba
HOITOTOTCHAKPATHII Kepak OyJica y XoJjia MOJUKIOHAI MOTOTCHIIapIaH
doiitaaHuI MyMKHH 3Mac.,HeTaKy YJIIAPHUHT MIaKiIapy (aKkaTriuHa EIFn3
IeTepMUHAHT OwiaH (apk Kuiaau OMpOK,xo3upaa Oy MyaMMOJIapHU
CUMMH  TONWITaH JKyMJIaJlaH XO3UpPrd Taltna OWp  aHTUTCH
JNETepMUHAHTHAA  WIDIa0  YMKWITaH  MOHOCJIOHAI  aHTHUTENa
npernapaTiIapyuHy OJTUINHN ElIra KOHUIITaH.

3. MOHOKJIOHAJI aHTHTeJIAJIap

OBodonus (PUBOKIIAHUI) Kapa€HUIa CYT SMHU3YBUHIIApAa OpraHu3MHU
3axapyii MOJJIajiap Ba IOKYMJIM areHTJIapAaH XUMOS KUJIYBUM Mypakkad
TYKMMa TU3UMU IIAKJIaHTaH. XUMOSI TAbCUPUHUHT Y3UTa XOC XYCYyCHUsITra
ara oynran OKCWJI(aHTUTENANap ) TAZUMHU TOMOHH/Ia unuiao
YUKApUIQJUTaH WHAYKTCHSUTAHTaH JuMda TYKuMatapuaup.Yjiap UMMYH
TU3UMHUJIard  OollKa okcuiuiap €épaamuna €t (Oerona) mopmanap OwiaH
OupukMO  3axapad  MOJJAJIPHUHT  TabCUPUHU  MykoTaau.byHra
KOMIJIMEHTTU3UMH XaM Kupaau. IMMyHOIOrMK Makcaara >kaBoOaH Xap
Oup aHTHUTENJIa YUKAPYyBYM TYKMMa CHHTE3[aH YTHO, Oup Typmaru
aHTUTENIa 4YUKapaau.0y aHTHTeNnajgap IOKOpH Xycycusarra sra O0ynu0
QHTUTCH  MOJICKYJaJapuHA  alloXWJa  KUCMJIADUHUA  TaHWH]IH.
(EMUTOH,aHTUTEH ACTCPMUHAHT KUCMJIAPUHH ). AHTUTCHHU MOJICKYJIach/Ia
omatna OMp Heua Xap XWJ SIUTOMAHTHTEIIAIAp MaBXyz OYJITaHIIUTH
cababnu ynapra Kapi UMMYH TH3UMU TOMOHHUJAH aJOXHaa TYKUMaap
unuiad uyukwiaau.bynnait  anTuTenamapHuHr Xap Oupu Oepuirax
QHTUTEHT OwWlaH ¥3apo KUPHINTAHIUTA cababiivi TOJMKIOHAT J1e0
aTaNau. X03Upru acCpHUHT OONUIapUIa XAl TMOJIMKIOHAT aHTUTEeaiap
XaKHUJIard MabJIyMOTIIap €TapiIu Japaxkaaa OyiMaca XaMm YJIapHHHT Y3ura
X0C XYyCyCHSTIapH Epramua uHpEKTCUsIIap OwtaH
kypammmrad. KeHMHpOK 3ca aHTUTENaIpIaH KIWHUK HabMyHaJlapuaarud
3axapyim OpWKMalapHW aHUWKJAIl yYyH JIUAarHOCTHC Kypod cudarmma
doitnananumrad. AQCyCcKu TOJWKIIOHAT aHTHUTENa TpernmapaTiapUHUHT
camapaJopJiura Oup mapTUsigaH MKKUHYMCHTA YTUIIM MyMKUH.HeTaku 1-
IapouTAa WMMYHHM3aTCUs TaWTHJa aHTHTENa WNUIA0 YHKapyBUU
TYKAMajap OpWKTaH aHTUTCNAJapHUHT JICTCPPMHUHAHTIApH  OuWiIaH
TYiinHaau. (CTUMYIUPYETCs),2- MApOUTIa 3¢a UMMYH TU3UMH OOIIKA

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington 331-378 p
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SMUTOMHUHT XYM LIy aHTurenura ¢aoi xaBob Oepaau by Typnu
npenapatjapHUHT  aHTUTCHJIAPUHM — KYUYCH3JIAHTHPUIIU  KOOWJISITHra
TabCUP KOPCATUILIM MYMKHH.HETAKH allpUM 3MUTOIIAp TypJid KOOUJISTra
ora.0yHIaH Keaud YMKraH XoJjja OepwiraH NapTUsSAard MOJUKIOHAI
aHTUTENAJap AaCOCUM JOMUTOIUIApra Kapliv WyHaNTUPWITaH  Kam
MUKJIOpJArd MOJEKyJajJpra i3ra Oyjnaau ,HaTWXKaJa OJIJUHIHCHUIa
KaparaHua kaMm Tabcup Kopcaranu Illyngan Xynmaca 4YuKapamMu3Ku
JUArHOCTHC KypoJl €KM Tepamnusi KOJUITaHMacH KOMIOHEHTIapu cudaTuaa
XyXalpaJlapHUHT IIyHIald TU3UMHHH SIPaTUII KEepaku yOup IIapouTiaa
ocub o3uJaH OWp TypJard aHTUTeNa uUnuiad yukapcuH .by Oup Typaaru
aHTHUTENA Y3UTa XOC XyCycusiTra ara OyJran aHTUreH-MYyJpKajira yximan —
MOHOKJOHan aHtutena OyincuH. lly kabu Xyxkailpa THU3UMH yXIIanl
aHTUTENIa MOJIEKYJAIAPUHUHT TyraHMac MaHOailu OYJIWMIIM MyMKHH 3JIH.
Adcycku aHTUTENamapHu CHHTE3 KWiyBuM biumdocutiapu ycumimkaa
unuiad  yukuwiaManau.  bepunran MyaMMOHMHI  €4MMH  THOpHI
TYKUMAJIAPUHU sipaTyiaanup. I'eHeTuk acocHu b-tykumanan osoiica y
aHTUTENa WIUIa0 4YMKapuimu MYMKyH OVnapau.  bab3u maiitna b-
AUMQOCUTIap KaiTa MIaKUIaHUO capaToOH TYKUMalapura aiiaHaau Ba
KYIITMHA XYCYCHSITIIADUHU Cakjgad KoJraH XoJiJa YCHUMIIMKAA YCHII
KOOMIIATHTA 3ra GYIIMIIN MyMKYHIHTH MabIyM. |

4, JIHKHuM kMMEBUH CHHTe3JIalll, HYKJEOTH KeTMa-KeTJIUTHHHI
aHMKJIALI

@aHHUHT Xap KaHJal coxacuJa TEXHOJOTHK YCUII  YHHUHT
KEJTYCHJIaTd PUBOXJIAHUIIIMHA TabMUHIANIA. SIHTH TEXHOIOTHSIApHUHT
naiijgo OYynumm OuiaH SHTH TakpuOanap YTKAa3uIl UMKOHUATH TMaiio
OYynmaaum  Ba  OCKWIAPUHM  YTKAa3WIll  OCOHjamagud.  Mosexynsp
OMOTEXHOJNOTUSIHUHT (paH cudaTugaru pUBOXKIAHUIIKA OUp KAaTOp
TEXHOJIOTUK HWIUIAaHMaJlapra OOFIMK OYJau: XO3UPTrd KyHAA YJIapHUHT
KYIIUIaH WUPHUK TaIKUKOTUYIIMK MapKaszlapua Ba yHUYa KaTTa OyIMara
UMUK okamoanapaa  ¢oipamanwiaan. Ouauwiukaa JIHK  Outra
MOJIEKYJTACHHA KUMEBUN CHHTE3MAll, OOIIKACHMHUHT HYKIICOTHJ KeTMa
KCTJIMTUHU aHUWKJIAIl, YYMHYUCHHH TIOJIMMEpPa3 3aHKUP PEaKIUsICU
Epnamuna aMriuUKaUsIaNl  YHYAIMK — KaTTa MEXHAaTHH — Tayiad
Kuiamaiinu. bynapHunr Oapuacura JHK Huer y3m Ba YHU
pEeIUTMKAIUSIAIT MEXaHU3MIIADUHU aCOCUN TaJKUK KUJIUII KapaCHHaa
OJIMHTaH MabJymMoTiIap 2 Typaliau HMMKOH TyFwiad. Yoy
JKCIIepUMEHTaN €HAanryBiaap mMoJjekyssp kionnam - JIHK nan kepakiu
dbparMeHTIapHu axpaTuO OJuIl, yJIapHU TaBcuduiaml Ba yjaap OuiaH
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TYypJId MaHUIMYJISUUSIIAD YTKA3UIll UMKOHUHHA O€pYyBUM MYOJa)alapHUHT
akpayMac KucMu 0yiauo KOJUIH. -

JIHK wu xumésuii cuntesnam - bup Oyipakau JIHK depmentiapunu
KUMEBUM CHUHTE3NAIIHUHT T€3 Ba yHYAa KUMMAT OYiMaran ycyiuiapu
unuUiad YuKUiaTaHgaH cyHr mMosiekyisip kinonnam Ba JJHK vu taBcudnam
Meropojorusicu Oup MyHua y3rapau. KuméBuid  cuHTE3naHraH
OJIMTOHYKJICOTHJIapAaH  Oup  Oom  reHjgap  €KM  yJIAPHUHT
dbparMeHTIapUHH Ty3Ull, JTHK Maxcyc dbparmeHTIapUHA
amrukanusiam, axparud kywwiran JHKnapam — itynantupud
MyTalusl KWIKI, [IyHUHTJIEK TuOpuiamaa 30HA cudaruma  Ba
KJIOHJIAIIHA ~ OCOHJIAIITUPYBYM JIMHKEpiap cudaruaa GonganaHul
UMKOHU TYFUJIJIN.

JIHKuu (JJHK cunTe3aropsiap) aBTOMAaTHK KUMEBUN CHUHTE3JAIl YUYH
yCKyHallap mnaigo OynrangaH cyHr <50 3BEHO Y3yHJIMKIAara  Oup
3aHXKUPJIAM  OJIMTOHYKJICOTHJJIADHU OJIMII OuUp 03 Mypakka® wuiira
aiimanau. Xap kKanmait JIHK cuHTE3aTOpHMHI acocuid KOMITOHEHTH
KJIallaH Ba HAacocjlap TU3UMH XHCOOJiaHaau. Yiap €praMujia peakuusara
KUPHUIITYBYM KOpHIIIMAara YpHaTWJITaH JacTyp Oyiimda HYyKJIEOTHJIap Ba
peareHTiap 00OpWIAAU Ba yjap Yyca€TraH 3aHXUpra 3apyp MOHOMEp
OUPJIUKIAPHUHT OUPUKHUIIM UMKOHUHHU sipaTaju. BUOJOTUK CHUHTE3/1aH
bapxym Ynapox JJHK Hu kxumEBuii cuHTe3Mam xapaéHuaa xap Oup sHru
HYKJICOTUJHU  3aHXXKUPHUHT 5' THAPOKCWUIM OXUpPUTa OUPUKTHUPHUII
MyMKuH. bapua peakmnusuiap keTmMa KeT OWUTTa peakIMOH KOJIOHKasa
amajira OIUpUIaAN, YIAPHUHT Xap OWPUHUHT JTABOMUMIIUTH Ba FOBUII
BAKTHU 3Ca KOMIIBIOTEP €pJaMu/ia Ha30paT KUITUHAIH.

®dochopamuautin ycyn - Xosupra Bakrna Oy JHKHu kuméuit
CUHTE3JAlllla JSHI KEHI TapKairaH ycyiaup. Moaudukanusianran
JIE30KCUPUOOHYKIICO3UIIap yHAA OupiaMud Kypuiaull  OJoKJIapu
xucobOmanaau. Moaudukanusiamn 0€H30J1 TYPyXHAaru Je30KCUaeHO3UH
Ba JIC30KCUIIUTHIUHHA aMHUH TypyXJapura OUpUKTUPHII, aMUH TYPyXura
sca M300yTHpAN IE30KCUTYaHO3WHHU OUPUKTUPHUIIIAH HOOpaTAup. AMUH
rypyxu  Oynmaran  TUMHAMH  MoauduKanusuianMmaiau.  bynnai
MoauUKAIMS ~ 3aHKHpP — YCHUIKWJA  HYKICO3WUIAPHU  KEpaKcH3
TabCUPJIApAAH XUMOS KWIUII YYyH 3apyp.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington
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JAHK kuMéEBHM CHHTE3JIAI, HYKJIECOTH/ KeTMA KeTJIUTHHA AHUKJIALI
Ba aMILIM(PUKAMAIALIT
Cuntes kartuk dazaga(JIlHKHuHTr §CcyBUM  3aHXKUpPU  KATTHK
TallyBYKJa KOTaJW) amajra OIMpwiIaan, Oy 3ca Oapua peakiusiapHu
OWTTa CHUFUMIA amajira OIIMPHIN, Xap OWp OOCKUYTaH CYHT KEpaKCh3
peareHTJIapHu IOBUO Tanulall Ba SHICUAJAPUHUA PEAKIUSHUHT TYIUK
OKapUITUIIMHA TABMUHIOBYN MUKIOP/a KYIIIHUIIT UMKOHIUHH OepaIi.

Ky OGockuwim cuHTe3mam Oockuwiapu 5.1 pacmpa KeITHpUITaH.
bupuHun Hykneo3ua (a30TiIM acoc + IIakap) KaTTUK WHEPT TallyBUUTa
KOTUPWIAIM, OJaTaa yiap Oup XWJI yiadaMmJard TeIIMKJYaiapu OyiraH
HIUIIIA [apyaiapaup.

Cunre3naHaéTraH 3aHXKUPHUHT 3'- y4iIud HYKJICOTUIU OyiaauraH
OMpUHYN HYKJICOZUAHUHT 3'- TUIPOKCHWIUIA TYpyXH TallyBYM OwuiiaH
KOBAJIGHT OOFJIaHTaH CIIecepin MoJeKyyara OupukTupuinaau. bupunum
HYKJICOTHIHUHT 5' THAPOKCHIUTH TYPYXUHU HWKKWHYH HYKICOTHIHUHT
peaknusra KAPUITYBUYA KOPHIIIMACHTA KYIIHIIAH aBBaJl HOTYFPU Y3apo
TabCUPUHU OJITIMHU OJHII YUYYH YHHU AuMmeTokcuTpuTium (AMT) rypyx
Epnamusia Xxumos KuiuHaau (5.2 pacm.) bynaait rypyx ycyBuM 3aHKupra
OupuKTUpUIAETraH Xap OWp HYKIEOTH] TapKuOujga Mapxkyj, OyHIaH
Tamkapu y 3' pochutim rypyxra OUpUKTUPUITAH TUU3OMPOIMIAMUHIN
TYPYXHU Talluiaw, y 93ca y3 HaBOaTHAa METAUIM KOJJIWK OwuiaH
xuMosiianrat. (5.3 pacm).

51
pacM.OJIUroOHyKJICOTUAHU |

KUMEBMI CHHTE3MAml. N |
UMKIJIapUAaH cyHr N+ 1
nykineoruaaan JHKuauHr | = ]

oup 3aHKUPIH I £
dbparmenTu XOCHII =
oynmanm.




5.2 pacm. JHK 3amxupunu

. KMMEBHI CHUHTE3JIalll
DOITaHANTaH KOMILIEKC.
bupunun HYKIICO3H L
N€30KCUPUOO3aCUHUHT 5!

[MAPOKCUJUIM TypyXura Ju-
vetokcutputui (JIMT) rypyxu
OMPUKTUPUJIITAH, 3'-
[MIPOKCWJUIM ~ TypyXra sca
cneiicepiau MOJIEKYJIa
oupuktupwirad. Oxuprucu y3
HaBOaTHOAa KATTUK TAIlyBYH
(TemMK4yaau IIuIa Iapya)
OWIaH OOFJIaHTaH.

bynnait monekynsip konburypanus $ochupaMuauT AeHnIa .

BI/IpI/IH‘-II/I HYKJICO3W/J] MIHWIIA

| S 3 pacm.

| DochopaMUTUTHUHT

C e s IMaB U (dopmyacu.

| Bapua TypT acoc- A, T, Gu C
HUHT KEJITUPUO

L T qUKapyBUYMIIapU JHKHn

| vre KUMEBHE  CHHTe3JIALI YYYH

| ammatwiagn. JIMT  —
IUMETOKCUTpuTUiI, Me —
MeTaJl TYpyXH.

miapyara OWPUKKAHIIAH CYHT IIHKI

oonutanaau. llyHnaH cyHr kojioHKa CyB Ba OomIKa HYyKiIeO(QUIUIH
MOJJIaJIapHU  YMKApUO Talmiam Makcaauaa Oupop CyBCHU3 peareHT
(MacanaH, ameTOHUTPWI) OWIaH AXWIWIA0 IOBWIAAM Ba y OpKaIH
AllECTOHUTPUIIHM YUKapHUIl Y4YyH myQaHagu. Keiiun peakuusra
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KHPUIIUII XyCyCUsiITUTa 3ra OyiraH 5'-rUApOKCHIUIM TYPYXHU OMpPUKKaH
HyKJIeoTUJaH  Oymiatu6 ommm yuyH yuxjopcupka (TXY VYXC)
kucnoracu épaamuna S5'-JIMT (merputwiutamn) axpatud ommHaau (5.4
pacM). Kononka TXY YXVHu HYKOTUII YyUyH siHA allETOHUTPUII OHIIaH
IOBWJIQZM, XaMmJa AaleTOHUTPWIHM OapTapad STHII y4yH aproH OuiiaH
nypmanaan. Kapa€H miyHmald macTypilaHTaHKH, WKKHHYA OOCKHYIa
KOJIOHKara OWp BaKTHUHT Y3uaa KEeWWHTH HyKjIeo3un (dochopaMumut
KYpUHMIIUAA) Ba TeTpason ((aommamrupumr Ba  OUPUKTHUPHIL)
bopunaan.  Terpazon ¢ochopamMuauTHu (DaoIamTUPaar, HTyHUHT
yuyH 3'- dochutiu rypyxX OUPHHUM HYKICO3ZUIHUHT S'-THAPOKCUIUIIH
rypyxu OwnaHn koBaseHT OornmanHaau. (5.5 pacm). Kupummaran
dbochopamuutr Ba TeTpazon aproH nyduam #Hynu OwinaH 4YuKapuO
TaIlIaHAIH.

buprHan OocKm4 Tyrarad, TaIlyBYNTa OMPUKTUPUIITAH
HYKJICO3WJIADHUHT Xaunacu xau (¢ochopamuautOusian OofFIaHTaH
oOynmMaciura cababid  yJapHUHT MKKHHYM  OOCKHMYJa  KYIIHJITaH
HYKJIC03U] OWIIaH ¥3apo TabCUpUHU Oaptapad stuill 3apyp. byHuHT yuyH
TabCUP OJTMaraH S' - TUAPOKCWUIM TypyX CHPKajdd aHTHAPUI Ba
TUMETUIAMUHOTIMPHUINH EpaMua aneTuuianaan (ki nmupoBanue) (5.6
pacM). Arap Oy Wil amManra omupuiiMaca, Oup Heya OOCKUYJAH CYHT
CHHTE3JIaHAETraH OJUTOHYKICOTHJIAp Y3YHJIMTH Ba HYKJICOTH] KEeTMa
KeTyiuru Oyiunua dapkiaHaiu.

5.4 pacwm.

Herputnmnam ~ —5'-
TUMETOKCUTPUTHILIN (/] LA 1L ‘4
MT) TYPYXHH ‘ ; e <3
yuxjopcupka (TXY YXC) : g
KHCJIOTacHu épnamuia vsmihay
aXpaTuO OJTUII
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5.5 pacm. @aomnamrtupuin  Ba  Oupuktupuin, Daosamrad
dbochopaMUIUTHUHT 3'-pocurin  rypyxu myma  [apuara
OMPUKTUPHWITAH JACTPUTWIUTAHTAH HYKJICO3UTHUHT 5' THAPOKCHILIH
TypyXu OWJlaH KOBAJIEGHT OOXJUKIMK Xocun Kwiaau, JIMT —
JTUMETOKCUTPUTIILIN TYpyX, Me - meTtwinu rypyx.

5.6 pacm.
oo | Konnupna.
. JleTpuTriuianran
£ | HyKJIeO3MAIApHUHT
HH/ Woe S OMpUHYH UKJITA
W ————t | TabCHPra KMPULIIMAraH
’ 5'- TUAPOKCUIUTH
e o TYDYXUHH  KEHHHTH
[MKIJa WIITUPOKHHU
OJIMHU OJIMII YYyH
aleTHIUIaHa 1
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Myauar yuyH ¢ochuttpusdupu #on apanmammacu Epaamuiaa
Oapkapop OecmBajeHTIH (QocharTpuddup Xocwsi OYIATyHTa Kajaap
okcumnananu (5.7 pacm). CYHT KOJOHKa IOBWIAau Ba OYTyH LMK
TakpopjlaHagu  (neTputwiiiami, (GaoJIAIITHPUII Ba  OUPUKTUPHIIL,
Kannupian, okcuanani; 5.1 pacm). TacBupnanran Oapya omnepanusiiap
YycaéTran 3aHKHUpra JacTyp acocuaa OXHUPIH HYKJIEO3W[ OMpUKMAaryHra
Kajap Oaxapunanu. CHHTE37aHTaH OJIMTOHYKJICOTHAJIAp IIUIIIA [Tapyanap
Ounan O6ofnanran; xap oup docharTpusdup METHUIH TYPYXHU TAlIHHIN;
xap Oup TryaHWH, IIMTO3UH Ba AaJCHUH TapKUOUAa XUMOSUIAHTaH
aMUHTYpYXyd O00p, CYHITH HykJIeoTuaHuHr 5'- yuuma JIMT rypyx
YKOWJIAILITaH.

MeTunn rypyxJjiap 6eBocHTa peakiusi KOJIOHKacuia KUMEBHM KalTa
uIuiam ynau Ounan yukapu6 ro6opmiagu. CYHT OJMTOHYKICOTHAJIapHU
3'- ruAPOKCUIIN yuu OujaH Oupra creiicep MOJIeKyJacuiaH akpaTuiiaau
Ba yJIapHU KOJIOHKAJIaH 3JIIOUpJIaHaM; KeHUH OMPUH KETUH OCH30MJUIH,
n300ytupuwsui Ba JIMT rypyxyap unkapu0d TanuiaHajaud. 3aHKUPHUHT O'-
yuu pepmeHTaTuB (nosuHykiaeoTuakuHaza T4+ATP) €xu kuméEBmil ycyn
ownan hochopuiianagn.

Y 5.7 pacwm.
= ‘ " Oxcuanar.

 ' \‘,‘ H “HHN dochutrpusdup

0 H oW Gewsanentm
dbocharTpudPup

- 0 Japaxkacurada
OKCH/IJIaHAaIH,

H Y H Y H By 3ca
dbochoaudpup
OOFITMKJIUTUHUHT
Oapkapopsurura oo
KeJlaau Ba YHU KHUCJIOTa
Xxamaa UIITKOpJIap
TabCUPHUTA YUIAMIIUPOK
KWJIAIH. JAMT -
JTMMETOKCUTPUTHILIH
rypyx, Me — meTriuuu

TypyX.
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Ym0y peakuusHu OJMUTOHYKJICOTH] Xalu TAllyBYUCH OuiaH OOFIUK
Oynranna, JeKUH ASTPUTUIUIANIIAH CYHT XaM YTKa3UIl MyMKHUH.

MaxcylnOTHUHT YHKUIITU FOKOPHU OYJIUIIN YUyH HYKJICOTHIJIAPHUHT Xap
O0ockuua Oupukuil camapaaopiura 98%aH mact OyiamMaciauru 3apyp,
camMapaJiopJiuK CIEKTPOMETPUK ycysulap OwiiaH, 4ukapuO TanuiaHaéTraH
TPUTHILIU TYpyXJap COHUHU aHUKTa0 Ha30paT KWIMHAIU. Arap, MacajlaH
20 ab30MM OJWTOHYKJICOTUIHU CHHTE3NAll BaKTHIA Xap Oup IIHKI
camapamopaurn  99%ra TeHr 6yica, 82% (spEE 0,99%° - 100)
OJIMTOHYKJICOTH/IJIAp allHaH IIyHAAW y3yHJIMKKa dra Oymamu. Arap 60
ab30JI1 OJINTOHYKJICOTHU]T CUHTE3/1aHaETraH oyca, ITyH/1ai
camMapaJiopjiuKaa OJUTOHYKICOTHIapHUHT dakat 55% 60 Taman
HYKJICOTH]] CaKJaiau. Arap HUKIHUHT ypTaya camapaaopiauru 98% nax
olIMaca, KEITHUPWITaH Y3YHJIHUKIArd OJUTOHYKIJICOTHUJIAPHUHT YIIyIIU
aHva mact Oymamu (5.1 sxansan). Twxopar JJHK cunTesnoBumiapunu
Taii€pnabd OepyBuu ¢upManap ojaTAa OUPUKHUII camMapaJOpPIUTHHUHT
ypraua 98% nurunu kadonarnaiinu. JIeknH OyHUHT y4yH KyJa IOKOpH
Japaxazard TO3aJIMKKa dSra OyiaraH peareHTjap Ba XUMHKatTiapaaH
dboinananumn Kepak, OyHH 3ca Xap JOUM XaM WJIOokH Oynmaiiau. Pean
OupukuIl camapagopiurd ojataa 95% Oymamu, nekud Oab3uga 99%
caMapaJopJIMKKa XaMm DJpUIIMII MYMKHH. benruwnaHrad y3yHJIUKIaru
OJINTOHYKJICOTUUIAPHU OJUII YYyH KUMEBUW CHHTE3JAIIHUHI KYITHUHA
OvpraMyu MaxCyJOTJIapUHU FOKOpU CaMapajopiuKKa 3ra OYiraH CyroK
xpoMarorpadust OunaH IOKOpU OOCHM OCTHIA HYHaNTHpUITaH Qaza
Ownad, €KW MOJUAKPWIAMUUIM Tenaa ’ekTpodape3 OuinaH To3alalll
3apyp. “omancu3”  KeTMa  KETJIMKIAp  OJMHMOKYM  OyiraH
OJIMTOHYKJICOTH/JIaH KaNTapoK Oynrawnurd cababmu OyHu amanra
OIIMPHII YHYAINK KHITHH SMac.’

5.1. ocaosan. llukn yprada caMapajOpiUTHUHUHT TYPJIH  XHII
Oenrmnapuaa OepwiiraH y3yHJIUKIArd (J1) OJUTOHYKJICOTHUITIAPHUHT YpTa
YUKUIIN

Camapagopa  Ypra unkumi, %
uK, %
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Cunme3nanzan onUu2OHYKIEOMUONAPHU KYIAaul

KuméBuii  ycymmap OuiaH CHHTE3JaHTaH  OJUTOHYKJIEOTHJIap
MOJICKYJIIp OMOTEeXHOJIOTHAAa KeHT Kyutanaau. Yiap JIHK rubpunnamma
3087 cudaTtuaa, kioniam Taxpudatapuaa JHK Typaun MonekynanapuHu
OupnamtupyBun  auHkepnap, JHKHuM cexBeHupnampa mnpaiimep
cupatuna, €KUM KIOHJAIITUPUITAH yibKa TEHJAPHUHT  Maxcyc
MyTareHe3uHu amajira omupuniia ¢oinasaHuIagn.

1. Maxcyc onuronykieotuaiau 30HapHUHT (y3yniaura 20 40 3BeHO)
HYKJICOTUJIKETMA KETIUTMHU MYBO(PUK OKCHIUIAPHUHT aMUHOKHUCIOTAIU
KETMa KEeTJINTY XaKUJIard MabJyMOTJIAp/IaH TOMUIIA/IN.

2. JluHKeprapHU OJHII YIYH OJIMTOMEpJIap CUHTE3NIaHaH, yaap Y3apo
KOBYIIaJUraH (ruOpUIjIaHaNIaH) MaTuHIAPOM OUp 3aHKUPIU HYKICOTHT
KeTMa KEeTJIUKAUp. JIMHKepiap pecTpULMPIIOBYM 3HAOHYKJIEa3aaap y4yH
TaHUWAUTaH caitiapra o9ra, Oy »92ca ynap ¢€Epaamuma JIHK
(dbparMeHTIapuHU KJIOHJIAIITHPUIIT UMKOHUHU Oepanu (5.8, A Ba b pacm).

V3ynnuru 6 12 xxydT HYKICOTHUIJIAPHUHT KUCKA IYIUIEKCH VIDKa
JAHK O6wnan yt™ac ywiapu 6yitnad opaau (ogataa JJHKra kapa6). Auru
MOJIEKYJIa KE€pPaKJIM PECTPULIMPIIOBUM 3HAOHYKJea3a OWIaH KecwJiaau Ba
yan OYpTuO TypraH 3aHuupiu (yuu €NMIIKOK) (parMeHTNIap OJMHAJH,
ynmapuunr épaamuaa  ymwka JHK wmyBoduk BekTtopra TH3WIAAH.
Tu3nwmuiHn amasira omupuiaad appain EnUKOK ywi JJHKHu opTtrkua
JMHKEPIIN MOJISKyJIanapJaH axpatuill yayH ¢paknusuianaad. Bekrop xam
pecTpukTaza OwiaH KailTa unuiaHaav, yHu €numkok yumm JIHK
bparmentnapu Ounan €xunaau Ba JIHK nuraza T4 dara épnamuna
tukuiagy. Yoka JIHK TapkuOuia TMHKepIM KeTMa KeTIHKIIapa MaBxKy/l
OyJraH pecTpUKLHUs caTiapu OYyIMaciauru Kepak, akc Xojja y Xam
dbepMeHT OuIaH SPUIIn.
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5.8 PacM. AwnbaHaBuii TUHKEpJap Ba
amantep. A. 6 Xyt HykIeoTUIIapIaH
tamkun Ttornran EcoRl-nunkep. b. 8
KypT HykimeoTuasiapaad ubopar ECORI.
B. Enmumkox yumu BamHI- Ba Smal
yuyH TaHupguran caiitim BamHI- Smal
ajanrep.

3. JIunkepin KeTMa KETIMKIAp “‘agantep JapHUHI BapHaHTJIAPHUIAH
OMpu MKKHMTAa Ba YHJAH OPTUK PECTPULIMPIIOBUM SHAOHYKJI€a3a Y4YyH
caiiTmapuu caknaiiau (5,8, B pacm). By xonaa Bextop Smal- caiitnapra
sra Oynumm MyMKWH sMmac, Ha Bektop, Ha JIHK BamHI- caiitnapuu
TaIIMILIN KEepaK IMac.

4, 17 24 3BeHojgaH ubopaT OUp 3aHKUPIHM OJIUTOHYKJICOTUIJIAp
JIHKHu cenkBenuprnamma npaiimepnap cudaruma Ba TP yTrazumima
UIIaTUIAN.

5. bup 3amXuUpAM OJUTOHYKJIECOTHAJAp  in Vitro Maxcyc calT
MyTareHe3u y4uyH Ipaiimep cudaTuaa uiiaTuiIau.

6. Kalicuaup aHUWK OKCHUJIHU KOJJOBYHM HYKJIEOTH]J KE€TMa KETJIMKHU
KUMEBUM CHHTE3 KWIMII 3apypaTH MYyBO(QUK TE€HHHU KIIOHJIAMI
KMMHMHIIAIITaHaa naigo OynuiiM MyMKUH. ByHJa TeHHUHT HYKJIEOTH]
KETMa KETJIUTMHA OKCUJIHUHT aMUHOKUCIIOTAIU KeTMa KETJIMTU XaKuIaru
MabJIyMOTIapJaH TONWJIaAHu. YOy IeH TallKWi TONraH KOJOHJap 3ra
OpraHr3M TOMOHHJAH SXIIM YKWJIMAarasja Ba TPAHCILALMS Japa)kacu
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XKyJna rmact OynraHaa KUMEBHM CHHTE3Tra MypolkKaaT KWinHamu. by xomnma
TeHHU KOJOHJAPHUHI IIyHJIal TYymiiaMu OujaH CHUHTE3JIaHaJIuKu
(KOIOHJIApHU ONTUMAJUIAIITUPUI), OYHJA KOJUTaHAETTaH OKCUJUIAPHUHT
AMUHOKHUCJIOTAJIA KETMa KETJIMTH Y3 XOJHMAAa KOJIA[H, KOJOHJAp 3ca 3ra
OpPraHW3M TOMOHUJAH CaMapAIUPOK YKWIAIN.

5. IHKHu cexgéenupaawt ycyanapu 6a 2eH1apHu CUHM e31aul

Arap kumMEBUH CUHTE3IaHTaH UKKHU 3amkupiin JJHKaH red €éku yHUHT
dbparmentu cudaruna QoigaaHUIN Hazapjaa TyTuwiaétraH Oyica,
3aHKUPJIADHUHT  Xap OuWpu anoxuja CUHTEe3NaHuinu 3apyp. Kaira
renyapuu (60 80 IM.H) OJMII TEXHUK KUXATIaH Mypakkad sMac: OyHUHT
Y4yH KOMIUIEMEHTAp 3aHXUpJIap CUHTE3NaHAAN, CYHT yaap EHIUPUIaIH.
MupuKk TeHTap ydparaH XONja Maxcyc CTpaTerus KyJLIaHaId,uyHKH
KUMEBUN CHHTE3HUHT Xap Oup 1ukiau camapagopiauru acio 100%
oynmaiiaun. Macanan, arap red 999 xydTt HykieoTuiapaaH uodbopat
Oyica Ba Xxap Oup UUKIHUHT camapajgopauru 99% Oyica, y xonaa TYIUK
Voaammu Ooup 3amwkupiaun JIHK ynymm xapaéu tyraraua 0,004%pan
ommMaiau. by MyamMMOHM Xanm 3THII YYYH CHUHTETUK (UKKH
3aHXKUPJIM)reHaap Moaysuiapaad - (Ooup 3amwxkupiun) y3yHiaura 20 nan
100 nykieoTuaraya 6ynran pparmeHTiapaaH HUFUIAIN.

CUHTETUK TEHJIapHHW TY3WII yCyJUlapuJiaH OupH Xap Kahcucu Oup
Oupunu Enaaurad ywid, y3yHiaura 20 60 HykmeoTua OynraH
OJIMTOHYKJICOTHIJIAp MMFUHIMCHUHU OJIUIIAaH HOopart.

3aHKUpJApHUHT HYKJIEOTHJ KeTMa KETJIUIM IIyHAal Oyimaguku,
EHAMPUIITAHIaH CYHT T€HHUHI YYMJard CErMEeHTJIapu YTMmac Oyauim
Kepak. Xap Oup muku cermeHT 3'- Ba 5'- OYpTHO 4MKUO TypraH ydnapra
ara, yjaap KYIIHU cerMeHTiapra komiieMentapaup (5.9 pacm).

!
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5.9 pacm. Kanrta onmmMroHykieoTuIapaH TAIIKWI TONTAaH CHUHTETHK
TEHJIAPHU WUFULL.

V3yunuru 20gan 60 3BeHOrava OyJraH ajoxuja OJIUTOHYKIICOTHIAp
EHAMPUIITAH BaKT/AA yJapJaH UKKU 3aHXHUPIM MOJEKYJa XOCUI OYIUIIN
y4yH Xap Oupu XyIAu IIyHJAalW HYKJICOTH] KEeTMa KETJIWKIap OwuiiaH
cunteznanaan. Konran Oup 3amwxkupmu y3wmnuiapu T4 JIHK nwurasa
€épaamMuia TUKUIAIH.

I'en iturun6 OYnuurau T4 JIHK — nuraza €paamunga Oup 3aHKUPIH
V3WIUIIIAPHA TUKAO YUKW KoJiagu. CHUHTETHK TeHjap UIyHaail
Ty3WlITaH OYJIWIIM MYMKHHKH, OKCHJI KOJJIOBYM KeTMa KETIWKIaH
TallKapyu YJapHUHT KJIOHJAIITUPYBUM BeKTopra (pecTpULUPIOBUU
SHAOHYKJICA3JIap Y4YyH CalTiap) TY3WIUIIMHA TAabMHUHIOBYM Y4JIU
MalJIoOHra, WIYHUHTAEK arap Oy 3apyp OVyica TYFpu HHHUIMAIUS Ba
TEpMUHAIMSA, TPAHCKPUIILIMS Ba TPAHCISALUUA YYyH CHUTHAI KeTMa
KEeTJIMKJIapTra ora.

Tynuk ymyamiau reHjsapHy OollKa ycysl OWiIaH OJUIN YYYH Y3YHJIUTH
40 nan 100 3BeHOoraya Oyirad €nNUJraH OJUTOHYKJICOTHIIAPHUHT MaxCycC
TYIUIAaMH  CHUHTE3JIaHA/IH. EH,ZII/IpI/IJIaéTI‘aHI[a 3- mw  5-  ywm
y3apoKoMIUIeKTap HyKjIeoTuIapHunr 6-10 sxydrnanumm coaup Oynanu,
YIapHUHT OpacHjia 3ca KaTTa TemUKIap Kojaau. BbyTyH Ty3uiamaHu
CTAOWTAIITUPHUII YUyH Ky(pTIamrad MaiJOHJIAPHUHT y3yHJIUTH KaTTa
oynamu. Temmkinap depmentatuB uyn Owran JHK mnomumepasa 1
Escherichia coli  épmamuna  Tynmmupunaaw, Yy — HHHIHALMASIIALI
peIUTMKAIUsIA  YI9yH 3'- THIPOKCHI TypyX Ba OHp 3aHKUPIA
MaiiioHaapaad Marpuia cudaruaa doinananaau. Koaran Oup 3aHKupIH
y3ununuiapau T4 JIHK nuraza épnamuna tukmnaau. (5.10 - pacwm).

V3yapoxk renmap (>1000 m. H.) omaraAa  HMKKH  3aHKUAPIA
dbparMeHTIapaaH WUFWIaaU, yIapHUHT Xap Oupu 3 HaBOatuaa 4-6 Oup
OvpuHU €maauraH OJMroHykieoTuiapiaaH (xap Oupu 20 nan 60 1n.H
raga) mobopar. Arap cuHTe3 Ba EKWITaHIaH CYHI €Tapjid MHKJIOopaa
dbparmeHnTiap xocuia Oyica, yjgap Oup Oupura IIyHYaKd yjaHaad. AKC
X0JiJ1a Xap Oup parMeHT KJIOHJAITUPUIAAN Ba aMIUTH(DUKaMsIIaHATH.
WNkku 3amkupnan ¢parMeHTIap KeTMa KeTIHMKAA TYJIWK YITYOBIW TeH
XOCHJI OynTyH4Ya Oup Ompura OOFIaHaIH.

50



5.10 pacm. in vitro y3yH TeHMHHUHT (epMEHTIAp HINTHPOKHIA
WuFuIuIM. ABBall KUMEBUN ycysutap OUp amoXuja OJIMTOHYKJICOTHIap
IIYHJai HYKJICOTH KeTMa KeTJIMKIap OWlaH CUHTE3JIaHaIuKH, EHIAUPHUIIT
BaKTH/a yJIApHUHT opacuja y3yHiauru 6 -10 xxydt HykieoTupiap 0yiran
Ky(pTiamrad MalaoHIap XOocudl OVIHIIM Kepak. YJIapHUHT Opacujaru
konran temmmknap JAHK — nonumepasa [ E. coli épnamuaa tynaupunanm,
oup 3amxupau y3ununuiap sca T4 JIHK nuraza épaamuna TUKUATIAIN.

KumEéBuii CcUHTE3JIaHTaH TEHHUHT HYKJIEOTHJ KETMa KETJIUTH
TYFPUIMTUHUA Kadorariam ydyyH Xap OUp UKKH 3aHXUPIAH (PparMeHr,
KEeWHH 3ca OyTyH T€H CEKBEHHUPJIaHAIH.

JAHKHu ceksenupnam ycymnapu - JIHK Momekynacu xakupgaru TYiIuK
MabIyMOTHH (paKaTTMHA YHUHT  HYKJIEOTHJ KEeTMa KETJIUTHHU
aHUKJIaraHaad cyHr onauin MyMkuH. [lyHaait kummnb reHHr ceKBEeHUpIIAIT
OpKQJIU YHUHT Ba3u(acUHMU , HYKJICOTH]l KE€TMa KETJIMTMHHU Bazudacu
aHUKJIAHTaH TeHJIap YYyH COJMINTUPUO aHMKIam MyMKWH. Hykieotun
KETMa KETJIMK XaKuJard MabiIyMOTJIAPCHU3 MOJEKYJSP KIOHJIAIITUPHUII
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Oyiuua Tankukotaap ytkazub O6ynamaiinu. IHK y €ku Oy pparmeHTHHH
cekBeHupnamHu A. Makcam Ba B. T'mnbepriap TomMoHMIaH wuILIa0
YUKUITaH KuMEBUM ycyn, €ku @.CaHrep TOMOHUAAH TAaKIU( STHITaH
dbepMeHTaTUB yCyn OwilaH YTKa3ull MYMKHH, aMMO XO3UpPTd BakTAa
KYIIPOK JHJI€30KCUHYKJIEOTH/] YCYJI KEHT TapKaJIraH.

SAuru ycymiapHu spatuii — Oy (aHHUHT HCTaNraH TapMOFUHUHT
PUBOXKIIAHUILIM YYYH TYPTKUAUpP. YJap WIrapu MabiyM Oyiamaras
MabIyYMOTJIAPHA OJUII WMKOHWHHM Oepamu, Oy dca y3 HaBOatuma
Ky3aTUJIaETraH BOKEa, XOIUCATAPHUHT MOXUATHHHU YyKyppPOK TYLIyHUIITA
om0 Kenmaau Ba SHIM  KamIpUETIApHU  KENTUPUO  YUKapyBUYU
TaJKUKOTIIAPHU parOaTianTupagn. MoJjekysip OMOTEXHOJIOTUsATa KeJICak,
VHUHT acocu cudaruna myHAail ycyiuiapiaH (oimanaHWIIUKH, Yiap
JHK Ba I[P nu cexBenupnam. JJHKHUHT HyKI€OTH KETMA KETIUTUHA
JIHK  nmonumepasa OwiaH amanra OWIUMPWIAJUTaH — 3aHKUPHUHT
y3alUIIMHUA TYXTATUII MHYIW OpKadu (QEepMEHTAaTHB HyCXa KYUYUPHIL
yCylu OWIaH aHMKJaml —Te3, *Kyaa cojga Ba wumoHwn ycyn JIHK
(bparMeHTUHUHT HYKJICOTH]T KETMa KETJIMTU MOJICKYJISIp apa)aaa YHUHT
TYIUK TaBCU(PU OYIUIIMAAH TallKapu, YHUHT KOJJIaHaETraH MailJIoHWHU
teHrnamrupum, [P ydyH noreHumanm mnpaiMep TaHnam, Te€HAArd
MyTalMsl Y3rapululapuHU aHUKJIAll WMKOHMHM Oepamu. 1977 uunna
Canrepunar JIHKHM cexBeHupnam ydyH AWAE30KCH YCYJIHW Manao
OYJAryHra Kajaap 3aHXKUPHUHI Maxcyc calT KUMEBUM mMapyalaHuUIIl
yeyaunan ¢oimananmirad (A. M, Maxani, W. Gilbert, Proc. Natl. Acad.
Sei. USA 74: 560-564, 1977). Slma wiarapu HyKJIEWH KHCIOTaJapHH
cekBennpsial PHKHUHT HyKJIEMH K€TMa KETJIMTMHA aHUKJIAIl JIEMAK 31U.
bynunr yuyn JIHKuunr kepaknmu d¢parmentn PHKra PHK — xunc
uMepasza épaamuaa Kyuupuo yTkazunaau (TpaHCKpUOUpOBaTh), KEMUH 3ca
CYHTMCUHUHT HYKJIEOTHJ KETMa KETJIUIW aHukiaHaau. JKapaéH xyaa
Mypakka0 Ba Yy30K JaBOM JTapAu. Y KyHugarujgaH wuoOopar d>JIu:
paanoakTuB mymkamnanrad PHK typnu pubonykieasanap Ownan Kaiita
UILJIaHTaH, KeWWH XOCWI OYITraH MaxCyJOTHU XpoMatrpaduk OYIMHUIIH
amajira OIIUPWITaH., TaKpopaH ¢epMeHTIap OWiaH KailTa WIIUIaHTaH,
WKKUHYMA TapyajaHUIIard MaxCyJOTIAPHUHT HWIIKOPUU THUAPOIU3U
amajira OUIMPUIITaH, TUAPOJIU3 HATUXKACKUJA OJIMHTAH MaxCyJOTIApPHUHT
xpomaTorpaduk OYJIMHUIIIH amaJira OIIMPUJITaH,
OJIMTOHYKJICOTHJIADHUHT KETMa KETJIUTH YJIAPHUHT Y4 MalJOHJIApUHU
Oup Oupura ENUIIUIIUTA aCOCIIaHUO AaHWKJIAHTaH Ba OONUIAHFUY

MOJIEKYJIA KalTa TUKJIAHTaH.
! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington
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Jlune3okcu YCyNHUHT maino Oynumm Ounan Oy >kapa€HIaH aespiiu
dornananunmai kyuunau. Xo3upaa PHKuauHr y3unu smac, 6anku yHra
XYM MaTpULlaJlard Kabu KaiTa TpaHCKpUITaza EpAaamMuaa CHHTE3JIaHTaH
JIHK cexBenupianaan xamjaa Makcam Ba ['minbepT ycyiapujaH 3mac,
Oanku M13 dara acocuna KIOHJIAIITUPHUII TH3UMHU SpATUITaHIaH CYHT
naiifo Oymran Canrep ycynuman doinananunaan. JIHKan Tyrpunan
TYFPU CEKBEHHpJAIl HWHCOH TYypJy KACAUIMKIAPUHUHT MOJIEKYJIISIp
aCOCJIApUHM TAJKWK OTHIL, TAIIXUC KYWWII Ba JaBOJIALI YCYJUJIAPUHU
UIUTa0 YUKUIIIA XaKUKUH UHKUIIO0 comup 3TAU. TaJKUKOTIApHUHT Ky
KYIl coxajgapura, iy >KymjagaH MOJeKyJsip OumotexHojorusra I[ILP
YCYJIMHUHT uIuad YU KHWIALLIA KaTTa TabCHUP
kypcatou (Kary Mullis; U.S. patent 4,683,202). Kinonnamrupuirad
¢ku reHom JIHKHuHr cermeHTIapuHu aMruiMpuKanus KWWl OpKaJId
karra wmukgopaa JAHK ommm  wmkonm  spatwnray, PHK  HOED
MonekynanapuauHr  JIHK  Hycxanmapuau  KIOHJNAIUTHPHIL, TE€HOM
KyTyOXOHQJIAPUHUHT  CKPUHMHTH, TE€H MYyTalldsJIapUHU  aHMKJIAII,
XpOMOCOMAaJIapHU JKUCMOHMM KapTupJjam (KapTUpoBaHuE) Ba OoIlKa
myammoutap xai oynau. [N Pauar Oupunym 6op amanuéTna KyIaHUIIN
CEpIOBHUIXYKalpadl aHEMUSHM TalIXHUCIAll TECT THU3UMHUHHU SIPATULI
oynran(Saiki et al., Science 230: 1350-1354, 1985). TP wmynmait HOEO
yCYJKH, OOIIKAa Oapuara XM MabliyM OYJIraH ycyijap Wuuaa YHUHT
TeHru WyK. 1986 hungan OGomnad, ynunr €paamuga 10000 nan opTuK
TaIKUKOTIAP YTKA3WJIIM, Ba YIAPHUHT TYypJu XU OYIUIINIa KapaMmacaaH,
[IIIPoan ¢oliganaHUIIHUAT HCTHKOOJUIApM sSHA XaM OJIaMHH POM
KHJIMOK/1A.

6. Okcusiap Tepanesicu

PekomOunantnu JIHK TexHonorusnapuHuUHTr mnaigo OynuimiaaH
aBBaJl MHCOH OKCUJIM aCOCHJIAry KyNnruHa JOpUBOp MpenapariapHu (axkat
yHYa Ky OYJIMaraH MUKAOpAA OJIMII MYMKHH OyiraH , cababu ynapHu
UNUIad YUKapuil SKyJa KKUMMaTra TyImraH Ba OHOJIOTHMK TabCHPU
MeXaHu3MH  Oab3uja XK YprauuO® YUKWIMAraH »HJu. SAurn
TEXHOJIOTHs €plaMuiia penapaTIapHUHT 0apya CIIEKTPJIapUHU caMapaiu
TECTJaH YTKA3WIll Ba KIIMHUKAJA KYJJIall y4yH eTapiau OYiaraHn MUKIopaa
OJIMII MYMKHH J1€0 TaxMUH KWJduHrad. BaOyymuapy€Oraunkiu
byrynrakenuObunconnunr 400 npan oprukrennap u (acocan JIHK
KYPUHUIINIA) TYpJid OKCWIJIApU KJIOHJAIITUpUITraH 0yiauo, amanaa ynap
JIOPUBOpP TIpemapar Oyaunuiapu MyMKHH. YOy T€HJIApHUHT KYT KUCMU
Xy)KauuH  Xy)Kapaza dSKCIECCHsIaHAW Ba  XO3WpJAA  YJIapHUHT

MaxcCyJjioTiiappy MHCOHHHMHIT TYPJIM KAaCAJUIMKIIAPpWHHN JdaBOJIAlIIad KS'IJ'IJ'IaHI
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XTUMOJUIa TeKmupyBaaH yrkazuamokaa (11.1 sxagsam). AKMna
xo3upna,301aH OpTUK WIyHJaW OMOJIOTHK Mpenapariap MabKyJUlaHIu
(10.2 »xanBam). bupok xanu yJmapHUHT KEHI MHUKbECIA KYJUIAaHWIUO,
COTYBra YHKapWJIWIIMTa Xald Kyn #Wwoiap Oop; aBBajgura yiap
XalBOHJIApJA TEKIIMPUO KYpWJIagu IIyHJAaH CYHI, KIMHUK CHHOBJIaH
VyTKazwiaau, OWpok, ¢apmarneBTUK  dupMantap XO3UPIAHOK yJapra
KH3UKHIIMOK,1aJ1ap.

MyTaxaccucnapHuHT XUcoO KUTOOMapura Kypa  HHCOH OKCHIIU
acocuJiard JOpUBOp IMpenapariiapHUHT JIyHE Oo3zopuaaru xaxmu 150
MJIpJ noJjuiapra eTraH Ba TOUMUI paBHIILIA ycuobd
OOpMOK/Ia.peKOMOMHAHTIIN OKCHJIAP acoCUIaru JOPUBOP Ipemnapariiap
HUHT AyHE 0030pHAard XaxMmu Anura 12-145% ra ycmoxna.
NHCOHHMHT KYINIMHA KacaJUIMKJIApUHU J1aBojall Ba NpodHIIaKTHKA
KWIMIIIHUHT SIHTA MeTomyiapu XX acpjla WHCOHJApHUHT  (apoBOH
AIIANUIAPUHU YCUIINTa YJIKaH Xucca Kymau. bupok Oy »xapa€H Tyraau
ne6 ainTu6 6ynmanau.  Ocku ae0 aTaaMull KacaJTuKIiap (MacaiaH, CUI
KacaJUTUTHU ) MPOQPWIAKTH TaAOUpiap cycaluim OmIaHOK €ku Oynmaca,
SHTM PE3UCTEHTIW IITaMMJIapu Maijio OynraHuaa sHa ro3ara KeJuIlu
MyMKUH. TepaneBTUK BocuTanap cudaruaa crnenupuk aHTUTEIOJapaaH
doinananun UCTUKOOJIM KyJia YBTUOOPIU;yIapAaH KeJIrycuaa
TOKCUHJIQPHU HEWUTpaau3aius KWiniiaa, Oakrtepusiiap, BUpyciaap OuiaH
KypallMIlJja Ba XaTTO, PaKHU JaBojlallia XaMm (oiganaHuIl MYMKHH.
AHTUTENIOHH ¥3-Y3UHM OOIIKApaguraH pakeTara YXIIaTUIl MYMKHH Y
€ku €T areHTHU HeWTpaaiau, €Ku crneuu@uKk HUIIOH-XYXKalpaHu
emupud r06opaau. AbCycku, aHTUTEIO/IaH, YHUHT UMKOHUSITH Ky/1a KEHT
p1 (150510500005 KapamacaaH Oollka KacaJUIMKIAp Ba  yJIAPHUHT
NaToJjoTvsUIapuHu  AaBonamaa  ¢oigananuamarad. ®akaT CYHITH
naiitnaruia  pexoMOuHanT JIHK Ba kym KJIOHJIM aHTUTENONAp OJIMIII
METOJMKACH PHUBOXKJIAHTAHAAH CYHI Ba MOJEKYJSp CTPYKTypacu Ba
UMMYHOTJIOOyJIHH byHKUMsUTapu  pacii@poBKaNaHTaHJAH —CYHT
cnenuuK aHTUTEIoNIapAaH TYPJIH KacaJUTMKIApHU JaBOJIAIa KyJalra
GYIraH KU3UKMUII SIHA OPTAM.

K/THK unmepgeponnapunu axcpamuod oavw

Wucon okcunuauHr renu €k kJIHKcunu axxpatud onuin yuyyH Typiiu
EnamyBiapaad doiganaHun MyMKUH. bup KaTop XxonaTiapja Kepakiu
OyJaraH OKCHUJI axpaTuO OJWHAIM Ba YHUHI TETMIUIA MalJaoOHUAATH

AMHWHOKMHCJIOTAJIN KETMA-KETIIMI'Y aHUKIIaHa1H.
! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington
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[ymapnan kenu® YUKKUO yHUHT KOJJIOBUYM  KETMa-KETIUTHHU
TONaJAuIap ,TerUIILITN OJINTOHYKJICOTUIHU CHUHTE3JIalIniIap Ba YHIaH
reHoMin €ku Omommorexkanmm kJIHKpan kepakin renéku kJIHK
aXpaTHO OJUII yU4yH THOpU3alMOH 30H1 cudatuaa doiaananaguiap.

bomka EnpanryBHM TO3aJlaHTaH OKCWITa aHTUTEeNalap HILiao
YUKapUII Ba yJIapHU MabiIyM OUp TeHJIap dKcIpeccuscu coaup Oynaérran
OoubnuoTeKkanap CKPUHUHIM Y4yyH wunuiaraguiap.KynuHua kanpaitnup
OUTTa TYKMMaJa CHUHTE3JIaHAETIaH MHCOH OKCWJIM YYyH Uy TYKMMaJaH
axpatn6 ommaran MPHK acocmma ommuran xJIHK-6mOmmortexa JIHk-
HUIIOH OwWiaH TYWuHTUpWIraH Oynanu.MacanaH,0lKO30H OCTH 0e3u
JlanrepaHc opoiyanapu xXykailpajiapuia CUHTE31aHaAUTraH aCOCUM OKCHJT
UMHCYJIUH 0Ynu0, Oy Xyxkaipanapaan axparuwirad /0 % MmPHK #u alinan
y KOJJIauIh

bupok x/I[HKHM TYWMHTUPUII TPUHUUILIAPUHU VHCOHHUHT
MUKJIOPH JKyJa KaMmM €KM CHUHTE3JIaHWII >KOMM HOMabiiyM Oyirax
OKCWJIJIapHU YUYH KYJJTIalll MyMKHH 3Mac.

By xonarna Ooiika 3xciepuMeHTan EHAANTyBIap 3apyp Oyaanu

Tapxubuna a-, B- Ba y-unrepdeponnapu (Mda, HOB, UdDy) 6ynran
WHCOH HHTep(depoHIapu —Tabunii okcuiiap 0yiuo,yJIapHUHT Xap OUpUHU
TEepameBTUK Makcajuiapiaa Kyywiam MyMkuH.(10.3  xazns.).YnapHUHT
k/IHKcu axpaTtu6 onunranna ynap rapkubuma etapiauda terunuin MHPK
Ba OKCWJUIap WYKiurum ca®abnu OyiraH KUWMHYWIMKIAPHA EHTHINTra
WAKOH OepyBYM SHIM €HAAIIYBIAPHU UITA0 YUKUILTA TYFPU KEJJIH.

10.2 xanBanm.MIHCOH KacaJNIMKIApUHU JAaBOJall yYyH KYyJUIAHHUIITa
O3UK —OBKaT MaxCyJOTJIaph, MEIUKaMEHTIIap Ba KOCMETHKA
BOCUTaapuHu Hazopatr Kwini Oyitnda Jlemaprament(AKII) pyxcatuau
oJiraH 0ab3u OUp PEKOMOMHAHTIIN OKCUJILIAP :

Utepbeponnapaunr k/JIHK axpatud uyukapum poIeaypacu
KylnaaruiaoaaH noopar:

1.Mucon neiikorutuaan MPHK  axpatu® onuimugu Ba  ylapHu
Vngamapura kypa ¢pakiusiiapra axpaTHIIn;TeCKapu TPAHCKPHUIILIHS
YyTrazumiam Ba miazmuna pBR322u Pstlcaittura kupurunay.

2. Omuaran  Mmaxcyiaotr  Ownan  Escherichia  coli  Hum
TpaHChHOPMAIHMSITAIIIN, XOCHT  OYITan 6000 xnonmHu 12 rypyxra
axpatauiap xap oupura 512 kmonman Tyrpu kenau. 3. KimonmapHuHT Xap
oup rypyxu To3ananmarad npenapatr Md-mPHK Gunan rubpunuznangm.
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4. Tapkuobuna xnonnanran JIHK Ba mMPHK 6ynran rubpumnapaan
MPHK axpatu0® onuHau Ba y OKCHUJIHM XyXKaillpacu3  CHHTE3Jall
cucTeMacuja TPSHCISALUS KWINH]IH.

5. TpsiHCHsIIUSL HATWXKACKA OJIMHTAH Xap OWp KOPUILIMAaHUHT BUpYCTa
Kapim uHTeKpeponnu Qaomuru oenruwnanan. Uareppeponnn (aoanuk
kypcatran rypyxmaap TapkuOuga ~ MUD-MPHK Ounan rubpuanamran
k/IHK xnonn maBxyn 6ynras.

6. IlosutuB Tpynmamap xap ompuna 64 Taman KiIoH OynraH 8 Ta HUM
rypyxjapra axpaTwigd Ba TecTAaH VYTkazwiaud. Hum rypyxiapra
QKPATUITHU TapKUOWAa HMHCOHHUHT TYnHMK Ymuamaaru WMd-kx/J[HKcu
Oynran rypyx KosmaryHra kamap naBou sttupauiap.Ternmum kJIHKra
Moc Oynran kyn mukgopiaru M@ omum 3apyp Oyiaca 3KCHIPECCUSHUHT
IOKOpY Jlapakacura eTuIl HMMKOHUHM OepyBuu E. coli-Bextopna
CYOKJIOHJAIITUPUIIT MYMKHH.

HNuconnap wuntepdeponnapu - HHTEepPepOHHUHT OUPUHYM TE€HH
1980-x #it.60onutapuaa onuHran 0ynuo,ymanaan Oepu Oup Heua Typaaru
untepdpeponnap rtonwiaran.lOxkopuma aWtu® YTUiaraHUAAN,yITapHUHT
OMOJOTMK Ba KUMEBHH XyCyCHUATIApUra Kypa yd Trypyxra axparuiil
mymkuH: U®a, 1PPBa UDy. UDa Ba NUDPBupycnap éku Bupyciu PHK
npenapatiapy  OujlaH  WOUIOB  OepuiraH — Xyxadpanap  OwiiaH
cuHresnanagunap WPy  oca Xy)KapaJlapHA  YCUIIUHU
CTUMYJUIAIITUPYBYM  MOJAanapra >kaBoOaH unuiad uukapwiagu. Uda
MUHUMYM 15 Ta Heajiesn reHIapHy Y3 U9Ura OJIraH TeHJIap owiacu OusaH
komnanagu. OB Ba MDYy xap Oumpu amoxuaga Oup TreH OwiaH
KOJJIaHauiap. Ndanoaruriapu TYpiu cnerudukara ora.
Macanan,Bupyc Ounan wunuioB Oepunran Oyka — Xyxalpaiapu
JIAHUACUIATU NdoBa UDoyiapHuHr  camMapaJiopiaurd  TEKIIUPUO
Kypunranga Oy uHTepdepoHsiap yXiamr  BHpycra Kapiid (paosimuk
KypcaTaJaniiap,MHCOHHUHT BHUpYC Ouan WILIOB Oepunran
xyxkarpanapuna sca Udo, wunTepdeponn HWNDo ra xaparanma Kympok
daomuk  kypcaramu.Arap Bupycra Kapmu  (Haoyummk CUYKOH
Xykavipanapuaa Texkmupud kypuica,yaaa Udo, nareppeponn NUda,ra
kKaparanga 30 mapra kampok ¢aommuk kypcaraau. KomOuHanusianran
xycycustra sra U spatumra Udoa uaTepdepon Typiivya 3KaHIUTUHU
ypTHOOPra 0110 GHp Heya MapoTaba ypUHUG KYPHIIH.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington
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Hazapunn  xuxatgan  tTypam  M®mapHuHr  KeTMa-KETIMKIIAPU
KUCMJIApUHU OupjamTupu® OyHra spumuin MyMKuH.By xap Oup
OolTaHFUY OKCHJIra HucOaTaH OoIllKaua XycycusTiapra sra OViras
rUOpUT OKCHITHM XOocuJl Oynuimura onud kenaau. Mdaoya Udo,mapHUHT

k/IHKcu conumrupunranaa myHu kypcatauku,ynap 60,92sa 150
no3uuysIapaa oup XHIT peCTpUKLIUS CalTIapUHA
Kypcataguiap. YIapHUHT Xap OUPUHUHT k/IlHKcu mnapuananu6

KeTraHgaH cyHr Oy cadTinapna Ba OyHAAH KEHWHTH  JICTHPJIAHUII

bparmenTinapuga Oup Heua rubOpun rewnap — ommHad.(Pacm  10.1)
FIGURE W Owerview of the protocol used to isolate TEM cDMA.

- one o ; /)
S = L AAAA —= DNA — "::L’":t T‘;‘k' iy :Tff,‘:“,".m.fﬂ — (29°)
S K % P AW L. OO /
Human mRNA : 2
leukocybes Amp” Tet!
. calls
——, AKAA
Divide positive pools ASSAY ,l.}f- L~ AAMA o d 5
into 8 :wut',.ll'c"_' = of TOtEns _—
4 colonies each and or [FN : | |
retest activity \1 /.-'
l —_ Hybridize plasmid "*h_-" .
Ralease hybridized DA from each 12 pools of
L mBMA and translate pool to cruds TFN F1= clones
Subclone solated mHENA each

N0 profedn ina

cDMNA onto an cell-free system

ExX prasspeDn vechor

By renmap skcnpeccupoBaiu B E. COli, 1a CMHTe3JIaHTaH OKCUILIApPHH
AKCIIpECCUsIaANIIAp, TO3aNaiuap Ba YIIAPHUHT OHOJIOTHUK
byHKUUSIIapUHU  TaaKUKOT Kuawinap. I ubpun W@ napHuHT XUMOS
KWINII  XyCYCUSITIApUHU CyT SMU3YBUWJIAPHHUHI XYyKalipanapuiaa
TEeKIUPUO KYypwiraHaa Iy Hapca MabiyMm OViauku,ynapaad O0ab3u
Oupnapu Oom MoJsieKyJjiajgapra HUcCOAaTaH KYIpokK (aoiuIMK Kypcarap
9KaHjap.YHIaH Tamkapu,kynruia rudopun WO  map Ha3opar
XyKaipaiapaa 2'—5'-onuron3oaicHIIIAT-CHHTETAa3a1ap
uHAyKnusmaaunap. by depment 2'—5'-00fnaHraH ONUTOHYKJICOTHIIIAP
CUHTE3U/Ia UIITUPOK dTaauiap Ba ynap y3 HaBbaruna, Bupyciu M PHK vu
napyanad 000pyBUM JIATEHT XyKalpaau SHJIOPUOOHYKIICa3aHU
daomnamtupanunap.bomka rubpua Mdnap WHCOHHUHT TYpaH XU pak
XyKapanapujard Typiud MHKpPOOpPTaHM3MIIapja OOl MOJeKyJajapra
HUCOaTaH KyNpoK —aHTUOpoiaudepaTuB (HaolIuK KypcaTaau.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington
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Pacm.10.1. WD, U Ba TYpT ruopu]  TEeHJIAPHUHT
CTpyKTypacH.. CpaBHEHHE HYKICOTHIIHBIX MOCIIEIOBATEIIBHOCTEN T'€HOB
NUD[], u  HUDLJ3 reHIapuHUHT  HYKJICOTHJ  KETMa-KETJIMKIIAPU
COJMMIITHpWITaHaa yiapaa pectunupiaiiauran  (RE1, RE2, RE3)
SHAOHYKJICA3aJlap YUYH CAUTIIap MaBXKyIJUTH aHUKIAH/IH.

by cantnapaaru pPECTpUKLIMS Ba OJMHraH (pparMeHTIapHUHT
JUTUPJAHUIIN TYypJd XWIJArd ruOpua TeHinap naijao Oynumura oiauo
Kesaan. PACMHUHT KylM KUCMH/IA YIAPHUHT TYPTTAaCH aKC 3TTI/IpI/IJ'IFaH.1

NHCOHIAPHUMHT YCUILI TOPMOHU

SHrU OKCWIIIapHU TPATErui0 KOHCTPYUPOBAHUS HOBBIX OEJIKOB MyTEM
3aMEeHBl (DYHKITMOHA JOMEHIAp €KW HYHAITUPWITaH MyTarcHes
EpraMuia aIMAIITAPHIT HYIu OWjIaH KOHCTPYKIHSIIAII CTPATEeTUsACHIaH
OKCWJTHMHT OHWOJIOTUK TabCHpPH KyYaUTHpUINT EKU CyCaUTHpHII Ja
doitnanianum  MymkuH.MacanaH,uHCOH  OYWMHM  YCUII  TOPMOHHU
(T'PY)rypnu xwnnmarm Xyxaiipaiap OwiaH SBHU PEHEHTOPIH YCHUII
TOPMOHHM Ba TPOJAKTUHJIM YCHINI TOPMOHM OwujiaH xam  OOFJIaHUIIU
MyMKuH. JlaBomami xapa¢Huna Typiau HOXYs 3D PeKTIapHU OJIMHA OJTHIIT
Makcaauna 'PU Hu nposakTUHIM perienTop OusiaH OOFIaHMIIUra My
KyMaciauK kKepak. Yoy peuentop OujaH OOFJIaHyBUM YCHII TOPMOHHU
MOJICKYyJIajJapy MaWJOHYacH V3WHWHT aMHHOKHCIIOTAIM KEeTMa-KeTIUTH
OwJIaH TIPOJAKTUHIW PELEeNTopiiap y3apo TabCHpra KUPHIIYBYH
MaioHda OunaH (akaT KUCMaH TYFpU KEITaHJIurd cababmm y OuiaH
OOFJIaHyBYM TOPMOHHM TaHJIA0 OJMHTAH XOJUIAa KaMauTupmiaau. byHnuHr
yayH crenuduk Mmyrtarene3 cantuman doinananunau. Hatmwkana,l PUan
MIPOJIAKTUHIIN perienTop OuinaH Kopy adGuHIn OOFIaHUIIN YUYH 3apyp
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Oynran 6ab3u Oup amMMHOKKCIOTadapHUHT €HOom rypyxiaapu(Hil8, His-
21 u Glu-174) - Zn**  wonmapu ydyH IWTaHIIapia MabIyM OHp
Varapunuiap pyu  Oepau.MoaudukanusiaaHrad  YCHUII  TOPMOHJIApH
dakarruHa” Y3MHUHT penentopu Ouiad O0ornanaau.OJMHTaH HaTUXanap
ry0xacus KM3UKUII YHFOTaau,JJekuH Moaudukanusiaanradn ['PY mapaan
KIMHUKaa Qoianianuil MyMKUHMA HYKMU Oy Xaau HOAHUK.

7.T'en IKCIIPECCUACHUHHUHT OITUMHU3AITUACH

SHru OKCWA ONMII EeTapjid 5Mac YHMHT TEHU SKCIPECCUSICUHU
ONTUMAaJUIAII THPHUIIL MyXUMIUpP.ABBaIUra TaAKUKOTYMIIAP
AKCIIPECCUSHUHT MPOKAPUOTUK EKU SYKAPUOTHK CHUCTEMAJlapuaa eTapiu
MUKJIOp/a AyTeHTHK OKCWJI OJIMII HMMKOHWUHHM TEKIIMpUO Kypaaunap.
[IpokapuoTuk cucTemMayiap yjap OWJaH WIUIANl ap30HTa TaIllWIIN Ba
UIUIa0 YUKAPUIT YHYMJIOPJIUTH IOKOpU OYnumu cabaldiau yCTYHJIMKKA
sraagupiap. Adcycku, Oapya MHKpPOOpraHu3MiIap xXam Oup Xuiaa
reTepoJIOTUK  OKCWUIAPDHUHT  (QYHKIMOHAN  IIAKJIWHA  CUHTE3Jail
oJlIMaiawIap ,iry OOUC TETUIUIM COJIMIITUPHUIN OaxXOJIAHWIMIIUHU OJIHO
Ooopumi 3apyp. IHCOHHUHI  WHTEPJIEUKUH-3 TE€HH HKCIPECCUSACUTYPIU
Xy)KalluH-XyKalpanapaa Vprauud 4YUKWITaHJa SHI XA “XYKauH
oymu6 Bacillus licheniformis (kame.. 10.4)uukou. E, colinmar OutTa
CUCTEMacuga  OJKCIPECCUSHUHT  OWMpMyHYa  IOKOPH  Japakacura
spunmun,20 k/la maccama onmHTraH oKcmia Maccacu 15 kx/la Oynran
eTWITaH ayTeHTUK OKCHJI 3Mac,0aKu WHTEPJICUKUH-3HUHT  B3-
raniakTo3uaasa E. coli.maiiioHyacu OWJIaH KYIIMIMO KETUIIMHY Y3Uaa aKc
srtupann.Ogataa OyHra yxmam XUMEpid OKCHIaH Aopu cudaruia
dolinananu6 6ymmaiiau.

Kluyveromyces lactis Ba Saccharomyces cerevisiae, auuTKuIapu
XyKapajapy ,IIyHUHTAEK WHCOH XYXKaWpajapyu XaM HHTEPJICHKUH-3HU
TJIMKO3UPJIAIIA MYMKHUH,0MPOK yJapAard SKCIPECcCUsl Japa)kacu xXyjaa
nact Oymanu. ['muko3unupiian UHTepICHKUH-3 HUHT (AOJIITUTUTa TabCUP
KypcaTMaian,JIeKH YIapHUHT MOJICKYyJIaJapy Ya4aMuaa ce3mnapian Gapk
oynmanm.
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Pacm 10.5. VIHCOHHUHT ycHIll TOPMOHH HUHT MOJU(DUKAIMSIIAHTaH
Ba  HATUBHOW  IIAKIMHUHT  cxemMaruueckoe  TacBupu  (I'PY).
OnuroHyKJICOTUA-UYyHANTUPUIITAaH MyTareHe3 €EpaamMuia MoJy4yeHa
dbopma I'PU makny oauHIM, TPOJIAKTUHIN PELENnTOp OuiaaH OOFJIaHUII
KOOUJIUATHHU  HYKOTraH ,0MpOK  YCHII TOPMOHH  pEIEeNTOpura
crenu@uKkaHu cakjiad KoJraH .

Anveunam-nuaza

AnpruHatr —Oy Oup KaTop ACHTU3 VTJIAPU,IIYHUHTACK TYIpPOK Ba
JEHru3 OakTepusiapu OWJIaH CUHTE3JIaHAJWraH MOJIMCAXapUAIUp.YHUHT
MOHOMEp OUPJIMKIIApU UKKUTA caxapuj — 3-D-mannyponar Ba a-L-
ryJaypoHaT OYiuO,yJlapHUHT MHUKIOPU Ba TAKCUMJIAHUIIM KOHKpPET OHp
aIbI'MHATHUHT XYCyCUSITIapuHU Oenrunaiian. MacanaH, a-L-rymypoHar
KOJIIUKJIApY KaJbIUd HWOHJApUHU Oofiam Wynu OuiaH Oyipakiap
ypracumaru Ba Oyipak HYMIArd YOKJIAPHH XOCHJI KHUJIAJIH; 3-D-
MaHHYPOHAT KOJIIMKJIapH 3ca OOIIKa MeTajulap HOHJIapuHU OOFIaiuap.

FIGURE 1001 Schematic representation of a portion of a human lung 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 DNase L.
Blocked atrway Open airway
[ —
- (ﬁ U Alginase or DNase
ﬂ

[[lynnait yokjapu OViaraH ajJbrMHAT KAWWUIIKOKJIMIU TOJMCaXapya
MoJIEKyJanapura TYFpU MPOMOPIMOHAN OVIraH »dJacTUK Tellb  XOCHII
kuiaaau.Pseudomonas aemginosa IMJIMMIINAK mramMmiap
MYKOBHCIIUIO30M OWJIaH KacaJjUlaHTaH OeMopiiapiard MAIUMITUKHUHT
KAaWWIIKOKJINTHHU CE3UJIapiIv Japa)kaia OINUPa/In.
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Hadac itymnapunu To3anam Ba OEMOPHUHT XOJIATUHU SIXIIMJIALT YIYH
JIHKa3a | Ounan unuioB Oepuinra KyIuMya paBuUIla ajblCHHAT-JIMA3a
épramMuga aJbIMHATHU JENOJUMEpU3alusl KWINAII Kepak.['eH anpruHar-
nuaza renuFlavobacteriumsp., man ymOy depmenTHH (aoa axpaTHO

YUKapyBYH rpaMmmycOaT  Tynpok  Oaktepuscu  €paamuaa
OJINH/JIA.OTPULIATEIILHON ITOYBEHHOU OakTepuu, aTUBHO
BeIpabateiBaromieii 3TotT pepment. Ha ocHoBe E. coliacocuaa BT

co3maH OaHk KioHOB Flavobacteriumkiionmap OaHku spaTHiIAM Ba yiap
opacua anbruHaT-TMa3aHu TapKuOWIa KaTTUK ajJbIMHAT OYJIraH MyXUTra
KaIbIIUA  WOHMapu  KYymmO  »mab  yukapum — Wyiaum  OwiiaH
CUHTE3JIaWIUTaHIapUHUHT CKPUHUHTUY TKA3UJIIH.

bynpgaii mapoutna MyXHTHAard — ajabrUHarT, aNbrUHAT-TIMA3aHU
IPOAYLUPIARIUTaH KOJOHUSIaH TalIKapu YOK XOCHJI KWJIAIU Ba XHpa
TOPTUO KOJIAJU.HAXOASAIIMICS B Cpelie, 32 UCKIIOYEHUEM TOTO, KOTOPHIN
OKpY’KaeT MPOAYIHUPYIOIINE albIUHAT-THa3y KOJIOHUH, 00pa3yeT CITUBKH
U CTAHOBHUTCS MYTHBIM. [ MApONM3IaHTaH ajdbIMHAT YOK XOCHJI KHJIHIII
XYCYCUATHHH HyKoTaam JTyHUHT YIyH abTMHAT-TTHA3aHH
CUHTE3NaAUran KojoHus artpodumarm myxut maddod O6ynud
KoJjaau.Mamxys OynraH KOJOHMsUTApHUHT Oupuiard kionnanran JJHK
dbparmentn Moia.maccacu  69000ra sgkuH OYIaraH TOJHMICHTHIHU
KOJUTaIuraH OYHWK XHcoOjam pamMkacu OOpiuruHua Kypcatnu. fHana
Oaracun yTkazwiraH OHOKMMEBUN Ba TEHETHUK TAaJKUKOTIAp IIyHU
KYpCaTIVKH,

g /

<

Pacm. 10.15. E. coli. nan xennb® 4UKKaH PEKOMOMHAHTIIM aJIbTMHAT-
nuasza Flavobacterium man aBBairu oKCHi MPOIECCHHTH, MOJI. Maccu 69
k/la 6ynran nentua 6 xk/la OKCHII mapyaaHUIIKM HATHXKACH]Ia MOJI. MacCH
63 k/la, Oynran , OakTepuan aJbl'MHAT Ba JIGCHTU3 CYB VYTJapu
albIMHATUHU JEMOJIUMEpIall XyCyCUSITUTra 3ra OKCHUJ MPOLIECCUHTH.
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63kx/la oxcun mapuananranaa moi .Mmaccacu 23 kJla Oynran,ieHru3 cyB
VTiapu aneruHaTUHU  (aon  AenoJuMEpU3alUsIIOBYU OKCHJI Ba
OakTepuasl albIMHATHU TUIPOJW3IIOBYM ,Mon Maccacu 40 k/la Oynran
OKCHJI Oepaiu.

Ymoy mommmentun Flavobacterium sp. (pacm. 10.3).ToMoHWIaH
UIUIa0 YUKApUIYBYM yduTa albTMHATAAH aBBAITH TMOJUNEHTHI OYIUIIH
MyMKUH.ABBaJIWra KaHAagup Oup  MOPOTEONUTUK (QEepMEHT YHAaH
maccacu 6000ra sikuH Oynran  N-KOHIIEBOW MENTUIHU axpaTuo
onmanu.Konmran  mon. maccacu 63 000 ra Ttenr OVaran ¢epMeHt
OakTepusulap Ba JEHTH3 CYB YTIapy TOMOHUAAH HILIA0 YHUKApUITyBYH
IbT'MHATHU JICTIOJIMMEpIIalll XyCYCUsTUTA 3Ta.

YHu myHman cyHr kecwiranaa. [Ipu ero mocnenyromeM paspe3aHuu
oOpasyercss mpoaykT Mojd. maccacu 23 000 Oynran,aeHTH3 YTIapu
aNbIMHATUHU JEMOJMMEPIIOBUM MaxcyJaoT Ba Mou. Mmaccacu 40000
Oynran ,0akTepusuiap ajdbIMHATHHM NapyajaiiiuraH (pepMeHT XOCHJ
oynagu.Mon. macccu 40 000 Gynran ,pepMeHTIIapHU KaTTa MHUKIOpAA
onmuil yuyH yHU kojioBun JIHK HM monumepasninu 3aHKUPIIMA peakius
meroauna(IllIP) ammnudunmpnamau,mysaan cyHr B, subtilis nan
axpamu0d YMKKaH , oO-aMuiiasbl B. SitDbtilS HUHT CHUTHAN NEeNTHIMHH
KOJJIOBYH Ta3MHJIAJTH BEKTOP ra KUPUTAIUIap

a-amwiazel B. Sitbtiis. Tpanckpunius NEHUIWUIMHA32 TSHUHUHT
DKCIIPECCUSACH CUCTeMacu €paaMuja HazopaT KWIMHIWA.  (pacM.
10.4).ITnasmunanan oauaranB. subtilisxyxaiipanap TpaHchopmarusicu
Ba YyJapHM TapKuOWaa ajbruHarT OYyJiraH KaTTHK MYXHUTra KajabIlui
MOHJIapU KYmuO coun®d r00OpHIIraH MauTaa KaTTa OpeouTd KOJOHHIIAP
xocusl Oynmu. ByHpail kojoHUsIap CyIOK MYXWTIA ETUIITHPUIITAHIA
pPEeKOMOVMHAHTIIM albrUHAT-INA3a KyJbTypall MYyXHUTra axpain0® 4nKKaH
Keitunru tectnap myHu kypcarauku,0y GepMEeHT MyKOBUCLHI03 OWIIaH
OFpUran  OEMOpJIApHUHI  VYMKAaCHUJIaH  aXxpaiud  YUKKaH P.
aeruginoSanMInMIIUK MTaMMiIap OMJIaH CHHTE3JIaHYBYH aJlbrUHATIapHH
CYIOJITUPHUIL XYyCYCUSATHUTA 3Ta.

PexoMOWHAHTIN anbruHAT —IHA3aHUHT KIWMHUK TECTIAH YTKAa3WJIHIIN
Makcaara MyBOQUKMH WyKMH ,IIIyHM aHUKJIAIl Y4YyH KyIIAMYa
TAAKUKOTIIAP YTKA3UII JJO3UM.

8. UHCOHHMHI KYN KJIOHJM aHTUTeJIaJapu

NMMyHOTEpanusiHUHT TaXMHUH KWJWHAETraH HMCTUKOOIMra Kapamaii
yml0y MeToj KYI KJIOHJIW XaWBOH aHTHUTeNanapuiaH (QoimamaHull Ba
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yJapra Kepakiu MoJieKyJaJapHu Oofiam Ownad OOFIWK Oynran Owup
KaTop YeKJIoOBJapra fra. ,

KuméBuii  OofjlaHUIN  >KapaéHUMHUHT  y3U  YHYAJIHd  caMapaliu
aMac,00fanuIn Taconuduil Tapzna  OynmaaM yHAAH Talkapu ,0yHaa
Tepanuana KyJUIaHWIaJWraH  IUla3MUHOTeH €ku  OollKa Mojjanap
aKTUBBATOPMHUHT  (EPMEHT aKTHBJIWIMA  Tacaiumu  MyMKuH.Ba
HUXOAT,MIpenapar Kym wMaToTaba KUPHUTHIWIIN Ky3[da TyTHIaéTraH
Oynca,Kapama —KapI UMMYH peakiusiap naiao OV IummHrAT Ba 6eMop
CEHCAOWJIM3AIUSICUHUHT OJIIMHA OJIMII MaKCaJuaa XAWBOHHHHI 3Mac
,0aJIKU MHCOHHUHI aHTuTeNnacuaan Qoiigananum 3apyp.Kapama-kapinu
peakius YaKupMalauraH Maxcyc aHTUTe0aoap SpaTHIl MYIIKYII
ui.Cababu aHbaHaBUM TUOPUUIOM TEXHOJIOTHSCH OWJIaH HHCOH
AHTUTETIACHHH OJIUIIIA OUp KaTOp MyamMMoJiapra Ay4 KeJIUHAIH.

* VIHCOHHMHT CHYKOH MHCIOMAacH YyxKalpaiiapu OwWwiaH Kymuino
OJIMHTaH XY’Kaipasap 6apkapop 3mac Ba Iy cabadiu Kyl KJIOHJIU WHCOH
AHTUTEJIACHU UIILIa0 YMKapa OJIyBUU XyKalpa OJUII KUIHUH.

. CuukoH MHUEJIOMACUHH VpHUHH 6ocyBUHn WHCOH
MUEJIOMaCHHUHTCaMapainy  XyKailpa JUHUSJIAPUHU OJUIIra XOo3upya
myBaddax Oy IuHMaIH.

* VIHCOHHUWHT TypJid aHTUTCHIAp EpIaMuia UMMYHHU3AIMSIIAIT THKA
HYKTal Ha3apuaaH YTKa3WJIMalIu. 4elIOBEeKa pa3IMYHBIMH aHTUTCHAMU
HE TMPOBOJUTCS IO COOOpakeHUsIM HTUYeckoro xapakrtepa.lllynnaii
KWINO,MHCOH aHTUTENIACUHU OJMII Y4yH OOIIKa EHJaIIyBiap HWILIa0
yukui  3apyp. CxemanmapHuHr Oupuma ¢aon paBumiga crenudux
aHTUTENAJapHU unuiad 4YuKapyBYd ,MHCOHHHUHTB-nmumdonutnapura
dayopectieHTIM OENTHIIAaHTaH aHTUTEH OWJIaH WIUIOB OEepuiaM ,CYHTpa
XyKalpaiu coptep €paaMuaa Iy aHTUTEIaIapHU UILIa0 YyuKapyBuu B-
auMpouuTIap HabMyHACHUHU Ownan TyHuHTHpWIIU.B-Xyxalipanap
MUKpOOpTaHU3MJIap[a  YCHUINMWHW  TE3NAINTHUPHIN  Y4yH  yjapra
Onmrerina—bapp  Bupycn  yrkazwm. B —Xyxkadpamap — OunaH
TpaHchopMaIlisIaHTaH 0ab3u OWp KIOHJAP CEJCKIUSIAHOBYH
aHTUTEHJIap Owiar ¥y3apo TabCHp KWIUIYBYM Ky KJIOHIUM HWHCOH
aHTUTENAIAPUHU UNUIa0 ynKapaan.AQCycku, Ky KJIOHJIM aHTUTEIaIap
YUKUIIN YHYA KYTT OYIMaIu Ba yJIapHUHT OOFJIAHUII aKTUBIIUTH IACT d]TH.

Ha3zopar caBoJsiapu:

1. Oxcwminap Tepamnescura u30X OepuHT
2. x/IHK untepdeponnapuau axxpatud oauil KaHaan amanira
ompuiann?
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3. Uuconnap naTepdepoHnapu Kanaai Mmakcaaiapaa
dbornananumam’?

VHCOHNIapHUHT YCHUIII TOPMOHH OJIUIIT HMKOHHUSTIIAPH

. I'eH dKCIIpecCUsICHHUHT ONITUMU3AIIMSACH KaHIal aManra

o s

omupuIaau’?

JIHKa3za I pepmentn kanaait makcagiapaa dhoianianuaaam
AnbruHar-nvasza (epMeHTH KaHJ1ail OJIuHaIu?

WHCOHHUHT KV KJIOHJIM aHTUTENaNapyu KaHJai OJInHau?

© oo No

['en-xkyuupurHUHT yuTa MaHOau berona reryapHau xyskaipara

TpaHChHOPMAIMUTAIIHUHT Te€H MyXaHAUCIUTUIArd aXMUSITH

10.BexTop KOHCTPYKIUSHU XyXKalpara KUpUTHUIL KaHIail aManra
omupuiIagu’?

11.buHap BEeKTOpIapUHUHT KOMHTEIPATUB BEKTOpPJIApra HUcOaTaH
ad3ammru Humazaa?

12. I'enyap M3YUIIMTHHA UACHTH(PUKAINS KAJIUII Ba aKPaTHII

XaKuJa MabJIyMOT OCpUHT

13.IHK 6y nakiapuHu KUPKHIIL Ba PECTPUKIIMOH XapUTaIApHU TY3HUII
KaHJ1aif aMasra OIIupuiIagn?

14.BekTop MoJieKy/acu YUyH KYWWIITaH Tajadnap

15.T'enom JIHKcu pparmeHTIapuHu OIUII YCYJUIapH

16.I'enomMHHM anoxuaa KUCMIIapra aKpaTHIll XaKuaa TylTyH4a OepHHT
JIHK OynaknapyuHu KUPKUII Ba pECTPUKLIMOH XapUTalapHU Ty3UII
(pusukaBuii XxapuTanair) KaHaal aMaira OuupuiIam?

17.TeHOM KIJIOHJIApWHU KYTIAUTUPUII KaHall amaira omupuiaan?

18.Muxkpobnap Tpanchopmanuscu Xxakujaa MabIyMOT OCpUHT

19. IHKHu cekBeHupail ycysuiapura u30X OepuHT

20.'ennapHu cuHTE3JaIl KaHIai amaira OMMpuiIagy ?

21.CuHTe3NaHTaH OJIMTOHYKJICOTHIAPHU KYJIall KaHJal amanira
omupuiIagu’?

22.®ochopaMUIUTIN YCYTHUHT MOXUSTH HUMAA?

23.JIHK Hu1 kuMEBUI CHHTE3IAlll KaH1ail amalira omupuiaan?

DoiigaaHNIAIUTAH agaduéTap :
1. Bernard R.Glik, Jack J. Pasternak  Molecular biotechnology/
Washington 2010. 1020 p
2. Artikova R.M., Murodova S.S. Qishloq x0‘jalik
biotexnologiyasi.Darslik.T.: Fan va texnologiya. 2010.- 276 b.
3. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya
asoslari. Darslik. 1lm ziyo . 2014y, -335 b.
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4. Zikryaev A., Mirxamidova P. Biologik kimyo va molekulyar
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5. PaxmaroB H.A., MaxmynoB T.M., Mup3aes C. buokumé. dapciuk
-T.: TavimmmMm, 2009. -528 0.

6. Bernard R.Glik, Jack J. Pasternak  Molecular biotechnology -
Washington 2010. 1020 p.

7. Deniz Ekinci “Biotechnology” Croatia, 2015

8. Artikova R.M., Murodova  S.S. Qishlog xo‘jalik
biotexnologiyasi.Darslik.T.: Fan va texnologiya. 2010.- 276 b.

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

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

IV. AMAJIMU MAIIFYJOT MATEPUAJLJIAPHU

1-amasnuii MalIFyJaoT:
YcuMiMKIapaaH XyKaipa OpraHuoJIapyuHU aKpaTHIL

Wmpan  Makeaa: YCHMIMKIADHH MEbEpUl  PHBOMKIAHMII
JKapa€HUHHU  SApPO, XJOPOIUIaCT Ba MUTOXOHJPUS TE€HOMHU  y3apo
XaMKoOpJiMKaa Oomikapaau. by xaMKopiuKaaru >kapaHHUHT MOJEKYJISIP
MEXaHU3MHUHHM OWIMII Y4YyH Xy)Kalpa OpraHoujyiapy TE€HOMUHUHT
CTpYKTypaBui Ba (YHKIIMOHAN XOcCcajapu ajoxuja XamJa TYIUK
yprauunuimm Jo3uM. by aca ¥3 HaBOaTtuaa Xykaiipa OpraHouJIapuHU
TO3a XOJIJ[a AKPATUO OJUIITHHU TaK030 TaJIH.

1-uwm. Fy3a ycumnuzu xysxcaipacuoan aopo axcpamuo oauu
ycayou.

Mamepuan s8a ac606 yckynanap. 50 T UKKM KYHJIUK Fy3a YCUMTAcCH,

100 mn 70% coupt, 1 Merp kKampon, romoreHusarop, K-23, K-32
neHTpudyragapu npodbupkaiapu omiau, 2 Ta cTakad, 2 Ta KoJyoa.

Hwnu oaxncapuw yuyn namyna: 50 r 2-KyHIMK Fy3a YCUMTacu
70% cnupTaa 2 [MaKWKa CaKJIaHTaHIaH CYHr JWCTWUIAHTaH CyBJAa
oBwiaan. Iy iycunpga crepuinanran fy3za ycumracura 150 mum A
oydepu comunanu Ba 30 cek. JaBOMMJIA IOKOPH aiylaHMIra 3ra Oyiraxn
(25000-30000 aiin/faK) YTKUP THUOKIM TOMOTMHU3aTOpAa Maiiananaiy.

['omorenat 4 KaBaT/IiM CTEpUIUIAHTAH KanmpoH EpaaMua GUIbTpIaHaIN Ba

65



Xyxaiipa 6ynakmapuan omn6 Tammmam yays 10 maxnka 4°C xapopatia
600 aiin./naB; reznukna K-23, neatpudyracuaa aitmaHTUpUIaaN Ba YyKMa
taniad roopunanu. CymnepHarant 1800 ain/mak. ty3nmukna 10 makuka,
4°C xapopatna K-23 ncarpudyracuna ainantupuinaan. Yykma 10 mi b
Oydepu cycreH3us: XonaTura KeATUPWIaIu Ba KaTiamin caxaposa (1,6;
2,2 M) rpalu€HTUHHUHT IOKOPU KUCMHUTA IXTUETKOPJIMK OWIIaH KyWHIIa/IH.
Caxapo3za sputmacu B Oydepu Epmamuma Tait€pianaam: XOCHUI KHJINHTAH
rpaguent 22000 aitn/mak. Ttesmmkma 4°C xapopatma 2 coar K-32
neHtpudyracuna  aWnmantupuiagu  (Oaker  poropnaa)  Uykmana
HIMKacTIaHMarad QyHKIUMoHaN (paos sapo KouIaHaau.
bygep spummanap:

% Byghep A: 0,4 M mannut; 50 MM tpuc-HCI, pH 8,0; 3 MM DJITA,
0,1 % AnbOyMuH (xaiiBoH 3aproouaan onunran); 1% IIBII ; 1 MM
OKTaHOJ

s bygep b: 50 MM tpuc - HCI, pH7,5; 10 11 NaClz; 10 MM MgCl,.

¢ Bygep B: 50 MM Ttpuc - HCIL, pH 7,5; 25 MM NaCl; 10 MM MgCls.

2-uwm. Fy3za ycumnuzu Xyxcaipacuoan Xaioponaiacm oauud.
Mamepuan éa ac600 yckynanap.

100 r 14 xynmuk ¥y3a Oaprimapu, 100 mun 70% coupt, 1 metp
KanpoH, romorenusarop, K-23, K-32 wuenrpudyranapu npobupkanapu
Ouman, 2 Ta cTakaH; 2 Ta K0J0a.

Hwinu 6asxcapuw yuyn namyna:

100 r 14-xynnuk y3a yeummmru 6apru 70 % cnupTra 2 gakukara
conub KyWunaau CYHT NUCTUJUIAHTaH cyBra roBuiaau. CrepusuiaHraH
ry3a OGapru 400 mn A Oydepna 30 coHus maBoMuaa FOKOPH aJIaHUIIT
TE3NMUrura sra OYJraH TroMoreHu3aropjaa maiganaHagu. ['omorenar 4
KaBaTiu CTepWIIaHraH KanpoH é&paamuaa Quibtpaananu Ba 1800
alin/pak. Tesnukna neHtpudyrananaau, byHaa Xxyxkaidipa Oynakiapu Ba
aapo uykmara Tymaau. CynepHataHTaaH xioporuiact 2500 aiin/gax.
Te3NWKAa UeHTpudyramam uyam OunaH onuHaau. Yykma 20 Mo A
Oydepuna cycneH3usi XoJlaTUra KEITHUPWIAId Ba caxapo3a TPagueHTH
épnamuaa (0,5M; 0,8M; 1,6M; 2,0M;) Tozanmananu. Caxaposa rpaauetu B
oydepu Epnamuaa Taii€pnanaau. Xocwn 0yiarad rpaguent 22000 aiin/nak.
Te3NMKAAa LeHTpudyramanranga xjopornact 1,6 M caxaposa
KaTJIAMMHUHT OKOpM KHACMHra kowinaHagu. Ilunmerka éEppamuaa
XJIOPOIUIACT KaTjdaMHu 3XTUETKOPJIUK OwjaH onuHaau Ba A Oydepma 3
MapTa cyroartupuiaad. Cyronatupwirad xjgoporuiact cycnensuscu 2500
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ailn/mak. Te3nWKaa IeHTpudyranam Wyaum OWiaH To3a XJIOPOIIacT
YYKMacH OJIMHAIIH.
byghep spummanap:

** bydep A: 0,4 M mannut; 50 MM tpuc-HCI, pH 8,0; 3 MM DJITA;
0,1 % AnpOymun (xaitBoH 3apaoounan onuwHran); 1% I1BIT ; 1 MM
OKTaHOJI

% Bydep b: 50 MM Tpuc - HCL, pH 7,5; 25 MM NaCl; 10 MM MgCl,.

3-uw. Fy3a ycumnuzu Xyxcaiupacuoan MumoxoHopus oaul
Mamepuan _6a _acood yckynanap. 50 T UKKM KYHJIMK Fy3a
Yyeumracu, 100 mi 70% cnupt, 1 meTp kampon, romorenusatop, K-23, K-
32 nentpudyranapu, npoOupkagapu OusaH, 2 Ta cTakaH, 2 Ta Kojoa.

Hwinu oaxcapuwi yuyn namyna: 50 r 2-KyHIHK Fy3a YCHUMTAacH

XYW SOpO aXpaTHIl YCIyOMJaruaeKk CTepuiIaHaJu, MailanaHaau Ba
dbunbrpnaanaau. Onuarad romoreHat 10 makuka nmaBomuaa 3000 aiin./mak
TEe3NMHMKIa UeHTpudyrananu® Xyxkailpa Oymakimapu S5 sSapo  Ba
xjoporutacTaad xajgoc Oymanu. CymepHarant 15 000 aitn/mak. Te3nukma
45 nakuka neHTpudyraraHud MUTOXOHAPUS UYKTHUpUO onuHaau. Yykma
20 mn A Oydepna cycnieH3us xoJlaTura KeITUPWINO KaTiaMiId caxaposa
rpaauentuga ( 0,6; 0,9; 1,6 M) 22000 aiin./nak.- Te3nukaa 2 coar
ueHTpudyragam Wynu OuiaH (IUMKACTIAHTaH MUTOXOHIpUsIap/IaH,
KpaxMaJl JoHaudallapujaH) To3anad onuHaau. Toza mutoxoHmpus 1,6 M
caxapo3a KaTJIAMUHUHT Tena KHucMua >kownamanu. [lunerka épmamuaa
MUTOXOHAPUS KaTJIaMH JXTHETKOPIHMK OujaH onuHuO, A Oydepna 3
MapTa cyronrtupuiaau Ba 15000 aiin/mak. Te3nukaa neHTpudyraiamn myam
OuJiaH T03a MUTOXOHAPUS UYKTUPUO OJTMHAIH.

Byd¢ep spurmaap:

* Bydep A: 0,4 M mannut; 50 MM Tpuc-HCI, pH 8,0; 3 MM D/ITA;
0,1 % AnpOymun (xaitBoH 3apaoounan ommnran); 1% IIBIT ; 1 MM
OKTaHOJI

Ha3zopar caBoJsiapu:

1. Yeummn xykaifpacuaaH sapo axkpaTHO OJIHII KaHIai amanra
omupuiIagu’?

2. Yeumumkiapaan Xykaipa OpraHuOLIApHHE aKPATHIIIAH MaKcal
HuMa?

3. 'omorenar kaumait oimHaaA?
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4. Bydep sputmanap kanaaii tait€pnananu’?

5. Ycummur XyxaiipaciuaH XJI0pOIUIacT OJUII KapasHIapy KaHai
amanra ommpuiIaan?

6. CynepHaraHTKaHIall OlNMHAIU

doiigagaHnIran agaduériap pyimxaru

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¥xamurykypoB ‘“Monekysip Onosnorus’™
dbanunaand nadbopaTopus MAIIFyJI0TIIApU YUYH yCIyOuil Kyianma
Tomkent.: TKTU.2013.62 0.

4. P.M.AprtukoBa ['eH Ba Xyxaiipa HH)XEHEPJIUTU (paHU1aH
nabopaTopus

5. MalIFyJnoTIapu yuyyH YKyB-yciayOui Kyutanma. TOIIKEHT.:
TKTNU.2013.20 .

6. P.M.AptukoBa ['en Ba Xyxaiipa uHKeHepauru (aHuaH aMaauit

MalIFyJI0Taap YUyH YKyB-yCIyOuil KyuianMa; TOIIKEeHT.:
TKTHN.2013. 326.

2-aMaJInid MalIFyJaoT:
Yeumank XyskaipacuaaH HyKJIenH KHCJIOTJIap asKpaTHII
YCYJUIAPUHHU YPraHuil

HMumpan makcaa: ['eHJIIApHUHT MOJIEKYJISp Japakala YpraHUILIIA
acocuit Bazuda JJHK na PHK npenapatnapunu omumigup. PexkomOuHaHT
JAHK TexHosoTHsicMTa acoC/IaHTaH T'eH MYXaHAUCIHUTH TaxxkpuOanapujaa
axparunran JIHK reHoM  kjoHIapuHUUT  OaHKUHM  SIpaTUIIAA,
axpatwiran PHK xycycan MPHK xJIHK OuGnuorexacunu spatu0,
OupuHuugaH (QoWgany TEHJIAPHU aHWKJAINIA, WKKWUHYMAJIAH TEeHOM
OaHKUJAry KJIOHJIAP/IaH Iy TeHJIAPHU TOTHII YIyH 30HJIapra 3ra Oy IuIn
YIyH 3apypaup.

Ku3ukTrpyBYM reH KIOHJIAIITHPUINO, 1Ty TEHHUH CTPYKTypacu Ba
XyCYCHUSTIapU YpraHWITaHJaH CYHT, Iy KJIOHJAIITHUPWITaH T'€HHU SHA
yeumnuk Xyxaipacura tpancpopmanua kuiaum myMkuH. [JHK Ba PHK
OJIUIII MyOJiaXkajapu TpaHcopManusiIaHTaH YCUMIIMK TYKUMalapujaa Ba
OyTyH peresvpanysiairad YCUMIIMKJIIap/ia JK30T€H JJHK
AKCIPECCUACUHU YPraHUIIAA aCOCHM Kypos OYu0 Xxu3maT KUIaiau.
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['eH MyXxaHAWCIWMTWIA TEHJIAPHU aXpatuOd OJIMII. YJIapHHUHT
CTPYKTypacuHu, »dkcnpeccusacunu Yypranumaa JIHKHu To3a xonna
axpatub onum Myxum axamusrra sra. JJHKuu axparud onuiia uykma
Ba XyXKailpanapHu Maljanail acocuid OMWJUIapAaH OupH XHCOOJIaHaIH.
byHnan Tamkapu, VCUMIMK SKCTPAKTH TapKUOUJard xKyjaa Karra
MUKIOpJard  TaHUHJIAp, MOJHcaxapuajiap, MNUTMEHTJIAp  IOKOpH
monekymsip orupiukaard  JIHK  monekymacuau — axkpaTu® — onuiga
KUNUHYUIIMKIIAP TYFIUPaIu.

bynapuunr xammacu JIHKHUHT MUKAOpUHU crieKTpodoToMeTpaa
yinyamiga HOTYFpM HaTWKa YUKUIIUTA OJMMO Kenaau. YHJaH Tallkapu
pecTpUKIUA-MOANDUKAIIIS dbepMeHTIIapUHUHT baosuruHu
yerapasnaniy. by CaysepH rudopuAN3aMsIIaIIa, TEHJIApHU
KJIOHJIAHIITUPHUIIIA XaJlaKUT Oepaiu.

Xyxalipa MaiiganaHraHgaH CcyYHr  ueHTpudyra  Epmammna
MaiflalanraHn Xy»Xaiipa MeMOpaHajlapy Ba OKCWUIAp JIeHaTypalus
KWIMHUO, uyKTHpuiaau. byHuHr yuyH xiopodopm-heHon-u3oamui
CIUPTH apajaliMacy UIUIATHIAIN.

Macananunr Kyumaumm: Kyn mukgopaarn JIHKHuM To3anmam
3apyp Oyica ue3ui XJIOPUAHUHT Cy3HIII 3UWINTUAA
ynbTparneHTpudyranam yciayouma maxcanra spumuimn mMyMmkuH. JJHK
nuanu3 €paamuia TysJapiaH To3anad OJMHAAM Ha OSTUJ CIUPTHAA
yyktupwiagu. Iy Oockuuyga JAHKum PHKpan Ba Oomka opTukua
HapcanapgaH To3anabd omuHaam Ha TE  Oydepuma sputmimd
CnexktpodoTomMeTpia MHUKIOPU YIA4aHAOAW, CYHT arapo3ajlid  Tel
anekTpodopesu EpaamMuaa TO3ATUTH aHUKIaHAIH.

1-uw. Ycumnux éapeudan JJHK axncpamuui.

Mamepuan éa ac6oo6-yckynanap: 4 rp 14-KyHnuk ry3a Gapriapu,
XaBoHuYa, 1eTpudyra, neHTpudyra crakaniapu, 2 Ta koiabda, 2 Ta cTakas,
mmiia Taékya, pepakromerp, auanu3 KOFO3M, MarHUTIN apaJlalliTUPTUy,
CHEKTPOPOTOMETP, My3JIaTTHY.

Hwinu dasxcapuwt yuyn namyna:

1. 4 v Gapr xaBoHYa/Ja CYI0 a30T €pJaMua KYKyH XOJUTa KelIryH4a

MalgajaaHaIu.

2. Kykynau 50 mn Oydep B Oumman Oupra kombara conunHaau, 20

JAaKMKA TaBOMUa apaJlalliTUpUO TypUJIaIu.

3. 30 ma deHon KymuIaau Ba sHa apanamtupuiany (30 nak.)
4. K-23 nenrpudyracuma 10° Cma 5000 aiin./nax Tesmukaa 1 coat
alJIaHTUPUIIAIN.
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5. Yerkm kucemm TO3a Koyibara OJWMHUO TEHT MHKAopAa (eHo-
xJiopoopm apanammacu coquHu0, 10 1aKkuka apanamTupuiIaim.

6. 30 max. 10° na 5000 aitn./nak Te3nukaa neHTpudyragaHau.

7. YCTKM KUCMHHHU OJMO TEHT MUKAopaa xjopodopMm Kymmauod, 10
JTaKWKa apalaliTUpWIagy Ba sHA LEHTpU(yramam Wyau OwuiaH
dazamapra OyiuHaIN.

8. CyK KUCMH, 2 MHUKAOP JTHJI CIUPTH COJWHTAH CTAaKaHTa acTa
CeKMHJIMK OW/IaH apajaliTUpUiING My3JIaTrudra KyHuiau.
«Menyza» xocus Oynranmad cyHr taékuara ypad omuHu® 10 mi
JHK »putyBun (TE) Oydepuna crakanga SpuTHIAIN.

9. JIHK »putmacura stuauii 6pomua 02 mr/mu Ba 1,55 v/mn neswmid
XJI0p conuHaau (cuHui kypcatkuun 1,3860).

10.Cyroxnmuk nentpudyra mpoOupKagapura COIMHAAN TCHTIAITHPUO
of3u Maxkamjianravjgan cyHr 20 coat 50000 aiin./mak. Te3IHMKIA
(15°C) uenTtpudyranasam.

11.Y® nypnapu octuaa JHK mmpurn Eépramuia Toptud onuHau.

12. IHKuu »Tuauit OpoMuUIuIIaH HW30aMIJI  CIIUPTHAA S5 Mapra
AKCTpaKIUs KWIHO To3aJaHaIu.

13.le3mit xmopman TE Oydepunan 4°C pma 24 coar arHWTIH
apanamrupruyga Oydpepu Oup Hewa mMapTa ajaMamTUpUO TUanu3
KWW MyJIM OWJIaH To3ajJaHaaHu.

14. THK muxkaopunu cnekrpoporomerpaa 260 HM TYIKUH y3yHIUTHAIA
KBapLJIA KIOBETA yJIYaHAa.

B 6ydepu:

0,2 M NaCl

0,05 I HCI

0,01 M DJITA

0,01 M AT

0,2% SDS

®enon, 0,1 M NaCl; 0,1 M tpuc—HCI, pH 8,0; 0,01 M D5JITA
OwIaH TYUUHTUPUIATU

Xnopodopm: nzoamui ciiuptu (24:1)

TE-oydepu: 10 MM tpuc—HCI, pH 8,0, 1 mm D/ITA

4,5 r ue3uit xsnopunuunr TE Oydepaa sputmacu.

Otunuii 6pomu spurmacu 10 mr/mi.

Huanu3 yuys Oydep: 10 MM Ttpuc pH 8,0, 1 mm DJITA

2-umt. Yeumnux xyrncaipacuoan PHK ancpamuw.
Mamepuan eéa ac6o6-yckynanap:. 5 r 6apr, CyloK a3oT,XaBoHYa, 2

ta 250 mn konba, 100 mn crakan, 1 M 1oka, cronm ueHTpudyracu,
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neHTpudyra npoOUpKagapy, MATHUTIN apaalliTUPTAY, pe3ruHa HOKYara
yJIaHTaH MUIEeTKa, My3JIaTT U4, My3 XaMMOMHU, CLIEKTPOPOTOMETP.
Hwinu oasxccapuwi yuyn namyna:

1. 5 r ycumiMK Matepuaid CyIOK a3oT €pJamMuja My3JaTWiaad Ba
XaBOHYAJla KyKyH XOJIMIa KenThpuiaaud Ba 250 MII-TM Taru FOMaliok
KoJ0ara CoJIMHaIu.

2.50 mn Oydep I' conunamm Ba Te3 apanamtupud, 4 KaBaT JOKaJaH
yrkasmmagm. 8000  afin/mak. Tesmmkma 10 makmka  -4°C
HeHTpudyragaHagIy.

3. Ycrku cyrok kucmMuHu onub 1/20 xaxmu 10% mm SDS (oxupru
koHuenTparusicu 0,5%) conunaau.

4. Tenr mukaopjaa cyB OuilaH TYWMHTHPWITaH (PEHOJ, TEHI MHUKIOpJa
xjopodopM: wu30aMuI cnuptd apanammacu (24:1) comuHangu Ba
MarHuTiv  apajamrupruwimaa 20  Jgakpka XOHa — XapopaTuaa
apanamrrupunanu. CYHr ueHtpudyra npoOupkaiapura cojaud CToJa
nentpadyracuma 2500 g —m1a 10 makuka maBomuaa 1eHTpadyraiaHau.
Jlenatypanusara yuyparaH OKCHJIJIAp OpTraHMK CYIOKJIMK Ba CYB
KaBaTJIapu ypracuja uHTepdaza XoCcuia KUaaau.

5. YcTku cyloK KUCMU Ba wHTepda3a pe3rHa HOKra yJaHraH IUIETKa
épmamuga 250 Ma kojbara TOpTUO OJMHAAM Ba TEHT MUKIOpAA
xsopodopm conub 10 gak. gaBomMuAa apaialITUPUIAIN.

6. Llentpudyrananud dazangapra axxpaTHiaan Ba YCTKU CYIOK KUCMH TO3a
100 mi-nmu crakanra onuHUO, 1/20 xaxkm 3 M HaTpwit arieTat Ba 2 Xaxm
staron comu6 20°C xapoparia Keda JaBOMHAA HYKICHH KHCIOTanap
YYKTUPUIAIH.

7. Lenrpudyrananud, uykma -4°C ga nxkm mapra 1-2 v pH 6, 0,3 M
HaTpui anerar Ounan Buiaau (atanon Ba JIHK nan tozanam yayH)

8. Uykma mkku maprta Ttapkubuna 0,1 M kamuit anerar Oynran 80%u
ATAHOJ OuWJaH IOBWIAIM Ba Iy 3pUTMaja -20°Cna  caxnamHagm.
PHKHUHT MUKZOpUHM YyKMaHU OJAWMHAAH KypUTHO, JAMCTHIJIAHTaH
cyBma »2putub crnekTpodoroMerpaa aHukiaanm MyMKuH. OnuHraH
SPUTMAHHHT ONTHK 3uwnruHa 260 HM (1036=40 MKr/Mi1") yI4aHaIu.
[IpenapaTHUHT TO3aMUTHHU Oaxonam y4yH Y@ HypIapUHUHT
Ty crektpu ymuanaau: To3a PHK yuyn - 0360 0360=2,0
OYIUIIM KEpak.

Bygep spummanap ea peakmuenap:
bydep I': 0,2 M tpuc—HCI, pH 8,5; 0,2 M caxaposza; 30 mM
marauit amerat; 60 MM KCI. Dputmanap aBToKIaBaa CTEPUILUIAHUO CYIOK
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xomna éku -20°C 1a My3matu6 cakmanamy. Mnmatumaan onmgud 1% raga
MOJUBUHUINHUPOJIKI0H Ba 0,31% raya 2-MepKanTosTaHOJI Ky IIUIaau.
Xnopodopm: wuzoamun couptu (24:1), cyBma TYHUHTUPWITaH
dbenon, 3 M nHatpuii anerat, 0,1 M kanwuii anerar.
Hasopar caBoJsiapu:
1. HyxJieuH KucnoTiap aXXpaTUIIHUHT KAaHAAW yCyJIapuHu
owmnacus?
2. Venmmuk 6apruman JJHK axpaTuin Kaeaii aManra OnIHpHIain?
3. Veummk xyxaipacunad PHK axpartuim kangai amanra
omupuiIagn’?
4. JHK axpatum yuyH dorinananmiaaurad OyhepHUHT TapKkuOu
HUMasapaH nbopar?
5. PHK axparum yuyn Qoiinananunaaurad 0y(GepHUHT TapKUOH
HUMajapaH nbopar?
DoiigaIaHUIAIUTAH a1a0uéTaap
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¥xammrykypoB “Monexymnsip Ononorus”
dbanuan nadbopaTopusi MAIFYJIOTIApU YUYH YCIyOuil Kyutanma
Tomkent.: TKTU.2013.62 0.
4. P.M.AprtukoBa ['eH Ba Xyxaiipa MHXKCHEepIUTH (paHuIaH
nabopaTtopus
5. MaIFynoTiapu yuyH YKyB-yciayOui Kyutanma. TOIIKEHT.:
TKTHN.2013.20 6.
6. P.M.AprtukoBa ['eH Ba Xyxkaiipa nHKeHepiura (paHugaH amanui
MalIFyJI0Taap YUyH YKyB-yCiIyOuil KyianMma; TOIIKEeHT.:
TKTWU.2013. 326.

3-amaJjiuii MalIFyJI0T:
I'en 3sexkTpodopes épaamuaga OKCHILIAP CHIEKTPUHU YPraHUII

Nmpan makcaa: Oxcuiuiap 2JiekTpodope3ud TaOuuii apanaii
MOJTAJIADHUHT ~ TapKUOWHM, aXpaTuOd OJIMHTaH TpernapaTiapHUHT
bpakiusnapunu, cyodpakiusIapuHy, aKpaTuO OJIMHTaH OKCHJUIAPUHUHT
CIEKTPUHH  aHUKJAIIJa  Karra  axamusatra — ora.  Okcwuiap
anekTpodopesuaa 3apsara sra OYiaraH OKCHUI MOJIEKYTTAPUHUHT JIEKTP
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MalioHuAa aHUK OWp XapakaT Te3Juruia aHoAra €ku KaToara kapad
XapakaTh TYIIUHUIAIN.

Macananunar kyumwianmu: OKCHWUIAPDHUHT XapakaT WYyHaJIulIn
MoOJEKylda €KM TOJUIENTWUIADHUHT M30-3JIEKTPUK HYKTAacura Ba
anekTpodopes yuyH wmmatamamurad OydepHuHr pHura Ooriuk.
OKcuiiapHi WIIKOpUH €KUM KHUCIOTalU Trenja d3JeKTpodope3 KHIUII
MyMKHH. Xap KaHJal MIapouTaa XaM OKCHJUIap IOKOpUIAH macTra Kapad
XapakaT KAJaau.

Mamepuan ea ac6ob ea yckynanap: OKCUI HaMyHacH, BEpTHKal
anekTpodopes ammapatu, YeTiapu pe3rHa MpOKIagka OwiiaH EnwiraH
HIMIIIAa KaMepa, TapoKya. JIeKTpoyIap, JoUMHi Tok Man6au, 7 tTa 100 mi-
am , 1Ta 2 n- nmu konbanap, WIPUL], TeTHU OV YUyH UJIALL.

Hwinu oasxccapuw yuyn namyna:

I'enx Taiiépaam: [lonuakpamupg renp - aTpodu pe3nHKa TUKHH
OwiaH €nwiraH 2 Ta mMIIa OWHA opacura KyWwnagu. l'ens 1- Hupuk
TEUIUKIIM, 2- Maija TEHMKIN KucMiapaan ubopatr Oynamu:. FOxopu
WUPUK TEHIMKIM KUCMHIA OKCWIIAPHUHT MUKKOPH WHFUINO, MAaCTKU
Maiizia reaaa bpakuusiiapra aXpaTUIaan. (3apsiara Ba
MOJIEKYJUTAIAPHUHT yiryamra Kapao).

Maiioa mewuknu 2en maiiépaaw yayH 1 xaxm A sputmacu, 2
xaxM B spurmacu, 1 xaxxm auctusuianrad cyB (pH 8,9), 2 xaxwm, [ICA
apanamTUpuiInO TUTACTMHKA opacura Kyhwianu. l'enra XaBo KupuO
KOJIMACJIUTY Ba TEKUC YMKHIIK YUyH apajialliMa yCTUra IIpul EpaaMuaa
1 cM raga cyB comuuamu. Cyur 37°C xapopaTmu TepMocTarra Kyiuo
kyhmnanu, [lomumepusanust sbHUA (TEIHUHT KOTHINM) TaXMHHaAH 1 coat
naBoMm »tagu. llomuMepuszanusanan CYHT Tel YCTUAArd CyB IIIPUIL
épiaMuiIa TOPTHO OJIMHANM Ba MKKUHYHM Iellb CONMHHAIM. VHpHUK TeruKm
rejl COJMHTAHIAaH CYHT, OKCWJI SPUTMAacH COJIMHAJIUTAH 4YyKypya XOCHII
KWiIni yayH tunuiapu 0,5 ¢M Tapokua reira 60Tupud KyWuiiau. ﬁHpHK
nopayiv TeJIHU Tahépnam yuyH 1 xaxkm B sputmacu, 2 xaxwm I' sputmacu,
4 xaxM E spurmacu, 1 xaxwm [ spuTMacH apaiamTHpHiand. Mupux
MOpAJIM  TeJlb 37°C xapopaTiau TepMmoctataa 20-25  makukana
nonumepuzanus Oynaau. [lonmuMepuszanust TyraraggaH CYHT TapoKya
OJIMHUO, THUILJIAPUJIAaH XOCUJT OYITraH yyKypya CyB OWJaH FOBWJIAIU, CYHT
Vpranwnaétran okcui npenapatu conuHaau (0,1 mr). Okcwsn spuT™Macu
Ooydep Ounan apanamm6 kermaciauru yuyH 40% caxaposa Ba OKCUJI OMIIaH
oupukmaiauran 0y€k conmHaaH. Umkopwuii renga 6pombenonkyxk (0,001
r 100 M1 cyBiaru 3puTMacH), KUCIOTAIM Telijia 3ca METUI KYK EKH METUIT

samun 0Véru unutaranaau. Xap ourra sueiikara (dykypuarada) 4 MA TOK
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Kyun Oepwramu. Onektpodope3 45-60 gakuka 1aBOM — DTaH.
Onextpodopes Tyraranaad cyHr rexa 01%mu amuno kopa 0Véruna 20 nax.
oysanamu. I'en OysuranujgaH cyHr cyB Ouiad 1oBuUO, 7% M cupka
KHCIIOTACUHU CYBJIary SPUTTMACUTa COJMO KYHWIau.
T'en maueépaaw yuyn spummanap:
s A —spurmacu: 1 HCI - 48,0 mn, tpuc-36,0 rp, TOMD/I- 0,23 M
qucTuiuianrad cyB Ounan 100 mut raua onub Oopunaau ,
% B-spurmacu: Axpwiamua -28,0 rp, MerwieH Ouc akpuiaMuji
(BUC)- 0,8r-, nuctuiuianran cys 100 mi raya.
s IICA - sputmacu: Ilepecynndarammonnii - 0,14 r guct. cyB 100 mi
s b — spurmacu: 1H HCI -4,4 v, tpuc-5,98 v, TOMD/I-0,46 Mn
auct. cyB 100 mut raya.
% I'- sputmacu: Axpwramun 10 v, BUC -2,5 r., aucrt. cyB 100 M-
rava.
s Daektpon 6ydepu: Tpuc — 1,2 1, ['mumma — 5,8 1. 200(1 M1 raga
CYyB
ByéBuu Ba ¢pukcanusa kuiayBuu spurma: 0,1 r Amunokopa 100
MJ 7%7u cUpKa KUCIIOTa.

Ha3zopar caBoJsiapu:

1. Oxcui snexktpodopesn KaHaal yCKyHajlap/a aMalra Omupusiiaim?

2. Dnektpodopes anmnapaTy TapKUOUTa HUManap Kupaan?

3. OkcwnHM 21eKTpodhope3 KWIHIIIaH MaKcal HUMa?

4. OxcuiapHu daeKkTpodopesn yuyH OypepHHUHT TapKuOu

HUMasapaan ubopar?
DoiigaJaHNIAIUTAH aTa0uéTiap

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¥xamurykypoB “Mosexyinsip Ouonorus”
danuaan maboparopus MalIFyJIOTIAPH YUyH YCIyOui Kyiaanma
Tomkent.: TKTN.2013.62 6.

4. P.M.AprukoBa, ['eH Ba Xyxaiipa HH)XeHEepIUru (paHu1an
nabopaTtopus

5. MamFyJjaoTIIapu YUyH YKYB-yCIyOui KyjianMa. TOIIKEHT.:
TKTHN.2013.20 6.
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6. P.M.AprtukoBa ['eH Ba Xyxaiipa uH>XKeHepiuru (paHugaH amanui
MAIIFyJIOTIap YUyH YKyB-yCIyOuid KyianMma; TOIIKeHT.
TKTH.2013. 326.

4-amMasInii MALIFYJIOT:
Iporomiactiapu oaui Ba Oup Oupura KyMWIKIIHHA YPraHUuII
Ilpomonaacmnapnu onuw ycynu.

Nmpan makcaa: 3amOypyfFiapaaH OPOTOIIACT OJIUII YYYH TOK
HIWUIMK KypTH OIIKO30HMJIaH aXpaTuO OJIMHAIM XWUTHHA3a (hepMeTuiaH
doitnanvuunaan. Xo3upru Maitna Oup KaTop MUKPOOpraHu3JIapAaH
JUTUK depMeHTIIap akpaTuO oyuin iyira Kyhwirad. bymap skymacura
Streptomeces, Arthrobactrer luteus, Bacillus circulans, Trichoderma
harzianum, Actinomycesiap kupaiu.

[llyauHr y4dyum MUKpoIpenapariapJaH HCTaraHda MOpoTOIIacT
aXpaTUO OJMII HMKOHUATH 3apypaup. IIpoTomnact onuimiga JIUTHK
dbepMeHTIapJlaH  TalKapu OCMOTHK CTaOWiIu3aTopiap XaMm KaTTa
Bazubanu Oaxapunu. Xyxkaiipa [AeBopjapujiard OCMOTHK TYCHK
npoToruiacTiapaa Tabuit myxodazaHu WYKOTraHJIUTy TyQailiii OCMOTHK
TabcUpra ce3rup 0ynud KoJau.

Macananunr Kyiinnnmu: CTabuinn3aTopcus 03UKaja XyKaipaHu
Y¥pald TypyBUM HO3UK LIUTOIIA3MAaTUK MeMOpaHa (pepMEHT TabCUPHA TE3
napyanaHagu. IlporonnacTiapHUHT  EPUIUMIIMHUA  OJIIUHU  OJIUII
Makcaauia JUTUK OMpUKMaraxap Xuji MoJanap Kyuwiaau, 0y Moaganap
CYIOKJIUKJIaTd OCMOTHK OOCHUMHU XyKaipa WYuAaru CyIOKINK O0OCHMHUTa
TEHIJIAIITUPWIAIA, [IYHUHT OwiaH Oupra crabun  skapaéHHU
tabMuHnaiaun. Crabunuzarop BaszudacuHu YTOBUM  MOJJATAPHUHT
MUKIOpU caMapacura kKarrta Tabcup kypcaraau. Cradunuzatop cudaruaa
KaHJ, Kyl aTOMJIM CIHUPTIAp, HEOPTaHUK OMpHUKMasiap, MaHTHH, COPOUT,
paMmmHO3a, MaibTo3a, caxaposa, KCl,, MgCl,, NaCl, NH,,Cl, MgSO, Ba
oomkanap unuiatwiaau. CTaOMIM3aTOPHUHT MUKIOPU 3aMOypyFIapHUHT
Typnapura kKapad 04 gan 2,0 M raua OynMmIM  MYyMKHUH.
Cralbunu3aTtopiiapHl MHKIOPY TYFpPU TaHJIAaHCA JUTHUK (HEPMEHTHUHT
TabCcUpU Kydasau, [IpoToruacTiap OJvIl UMKOHUATH CaMapaiy Keyaju.
[IpoTomiact ol yuyH CYIOK 00¥ 03uMKana 3aMOypyF Taéprianaau, bou
O3WKAaHUHT TapkuOu - Yameka o3ukacu, mentoH - 10 1/m , ayuTKH
atoym3atd - | r/m. Mukpoopranusmap 16-18 coar maBomuaa 30° C
XapopaT/aa YalKaTHill yCyJdu OWiIaH YCTUPWIAIW, IIYHUHT OWJIaH Oupra
MHUKPOOPraHH3MJIap CYIOK 03UKaJia YalKaTruy1a KeUKypyHJaH MalFyjaoT

YTKa3ryHrada yCTUpUiIagu.
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Hwinu dasxicapuws yuyn Hamyna:

1. Buoob6vexmnapnu mannaw
Makcangaru MaxcyJIOTHH CHHTE3 KUITYyBUM OHMOOOBEKT OJIMHAIN

MacajaH, 3yKapuoTiedaiocnopruHiIap IPOIYLEHTH
Acrimonium chrysogenum Ba 11y MaxCyJOTHH MPOTUPIOBUYH
XyCyCUSATATa 3ra KWJIUII Y4YyH MYJDKaUIAHTaH HMKKUHYA OHMOOOBEKT
npokapuot E. coli).

2. Xyacaiipa 0esoputnu hepmenmaap OunaH U108 depui.
3. Ilpomonnacmnapnuu cmaounnaw

10% nu MaHHUT, caxapo3a HATPUH XJIOPUJI TYTYBUU THIIEPTOHUK IPUTMA.
OpUTMaHUHT MOH Ky4d XHCOOHMTa XyKaiipa Typrop xojaTtuaa Oyianu,
EpriIMO KeTMal i1, IIIYHUHTIEK SpUT™Ma OujiaH epMeHTIapaH FOBUIIAIN.
4. Ilpomonaacmnaprunz Kyuuaumuiu.
[IporormacTiiapHUHT KYIIWJIKIIY oAU TUIeHrIMKkonaa [IAB myxutuaa
amaira OomMpuiIaan, yHaa Xyaiipa nuromiasMacu Oy3Wiaau Ba UKKHATA

npororuiactTiap Kymuiaau. by skapa€H acta-ceKuH aMmaira Omia/iu.
IIPOTOHINIACTIIAD 0TI T¢XHIKACH

1. fH000BeK THH TARTAIL )
P"‘“%

npoKapuoT ayKapuor
2. XYuKAfpa JeR opHHE epMeHTIIAD.
GHIIAH HILTOE O eI i E
MpOKAPHOT MPOTOILIACTH  YVKAPHOT HPOTOILIAC TH

3 IIPOTOILTIAC TJAPHIT (‘THEI—IJIJ'IZ'III.[
@Acri monium chrysogenum
=

4. TIPOTOILIACTIAPHHHT KV IIHIIHIIT
E. coli —
O‘ //CO Tene ik mapkepsn

mporapuot JTHR o — o 0 FPEATHIL
s

Annnoun

- KaTTa Oyparait
)

5. pereHepargs

6. AHTH ,E[}']_]ﬂl"ﬂﬁ MPOOYVIIEHTAPHIT CakKJIaIn

Xyxanpamnap KYLIAJIUIIUHA CHIMJIIALITUPHULLL Y4yH
XyKapajdapHU KOMIIUTEHTIM KWIMII JO3UM. ByHHMHr yu4yH:
1. xyxaiipasiap OFup MeTaulap OwilaH WIUIOB Oepuiiaau
2. Xyx)aipanapHu TE3 My371aTHO APUTHUIIATU
3. xyxaiipanap pepMeHTIap OuaH UILIOB Oepuaay.

76



[Iporomnactiiap Kymwirasga HWKKATa TYIUIAM XPOMOCOMAlIW S'bHU
aurion TymiaMm (gyparaii xocwsn Oynranga JIHK pexomOunanuscu
coaup Oyimaau)ra sra OyaraH mpoToIiacTiaap XOCui Oyau.

5. Pezenepayuaanaw (npomoniacmuune Xyycaiupa O0e0puHu
mukaaw).

Onuuran ayparaii sykapuoTjiap Ba MpPOKapHoOTIap Y4YyH 3apyp
OyJIraH KOMIOHEHTJIap TYTYBUM KaTTUK O3MKa MyXHUTHUTa 3Kujanu.byHna
Xy’Kalipa KOOMFH TUKJIaHA]IH.

Hyparaii Xy»xalipaHu Jyparaii 0yaMaran xyxaipagaan (apxiam yayH
4-ypu OocKMYJa MapKep TeH TYTyBUM siHa OWUTTa MPOTOILIACT
KupuTUiIaan Mapkep — kaicuaup (pEepMEHTUHT T€HUHUHT OUp KUCMUHU
TYTYBYHM, O3MKAa MYXWUTHUra JKujirasga Oeiaru OepyBumaup Oy xonataa
Mapkep  Oynu0 [B-makrtamaza  xu3Mar  Kujgagud. O3uka ~ MyXHTHUTa
OCH3WINEHUIWJUIMH  Kymwiraiga  ¢akar  [-nakrtamasa  TyTBYHM
Xy>Karpalap SbHM Jdyparaiiap ycaau.

Aneu npoOyueHmaIapHuHz oypazainapunu caknam
Ha3zopar caBoJsiapu:

1. TlporomnactiapHu OJUIITHUHT KaHAAM yCyJapu MaBxy1?

2. IlpoTomnactiap axpaniiaa Kanaan hepMeHTIapIaH
dboinananunamm?
[IpoTonnacTiapHu axpaTuill ycyiiapu O0CKUWIapu
[Iporonnactnap KymMIMIIM KaHaai oaub 6opunann?
Onextpodopes anmapatv TapKuOura HUMaap Kupaau?
OxcunHH 251eKTpodope3 KIIHIIIaH MaKcal HUMa?

No ok w

Oxcuapuau 3aeKkTpodopesn yuyH Oy PepHUHT TapKuOu
HUMajapaan nbopar?

DoigaJaHWIAIUTaH aa0uéTiiap
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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¥xamirykypos “Monexynsip Ouonorus™
dbanuman nadopaTopus MAIIFYJI0TIApU YUYH YCIyOuil Kytanma
Tomxkent.: TKTU.2013.62 0.
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V. KEUCJIAP BAHKH

«Keiic-ctagm» (Case-study) — Mome/muramTHpUIral Ba peat a
BA3USTIAPHA €YU Ba MyXOKama KWIMII Y4YyH TaxJujuiapra L l 2
acocnaHran, Yykutum Ttu3uMu. “Kelc-ctaagu” Mertonu Yy3ura
WHIUBUYyaNl, TyXyX Ba KOJUIGKTHUB PUBOXJIAHUII V3 HWYUra OJIraH,
PUBOXJIAHAETTAH YKUTHII TEXHOJIOTHUSCHUHM HMHTErpanusuiaiiau, Oy sca
VKUTUIAETraHIapHU [IaXCUi cU(aTIapruHN MIaKUIaHTUPATH.

“Keiic-ctaqu” MeTOAM JeraHja YKUTHUIIHUHT AaKTUB METOJU
TyIIyHUJIaAu, OyHAa YKyBuWiap Typyxuaa BasudpaHH MyxoKama
KWIWITHU YKATYBYM TOMOHMJIaH TAIIKWUIAIITUPUIIUTA acociiaHaau, Oy
Bazuda y3uaa MabiyM €K HOMabhJIyM aHUK OUp Ba3UATHU Udoaananu.

KelicHu Myxokama Ba aHaJIu3 KWIWIJIA “aKJIdd XyXKyM~ HOMHHHU
OJIraH FOSUIAp MILIA0 YMKHII METOAM MyXHMM YPHH Srauiaiiin. YKHTHII
KapaéHuIa “‘aKIMi  Xy)KyM~  METOAM HWIUTUPOKYMUIIAPHUHT  MIKOAUHN
(GaoJUTMIMHU  PUBOXKIIAHTUPUIIAA MYXHM YpUH JSrauiaian. “Axaui
Xy’)kyM” 3 OOCKUYHU ¥3 MUHTra OJIaJIu.

buprvHun OOCKMY TICHXOJIOTMK THHY XOJlaTra KUPHII, OJaTUi
XOJIaTHU, KYJITWJIM Ba OMAJCU3 KYPUHUIIJAH KYPKHIIHUA paji STUIIHU
y3uma akc JTTHpaau; OyHra Kyjad T[ICUXOJIOTMK IIapOUMT Ba ¥3apo
UIIIOHYHU SIPATHIN OpPKAIMA JpUIIUIaAu, (Qukpiaap ¥3 MyamuIuraHu
WyKatranuaa, ymyMmuiira ainianagu. by OOCKMYHHMHI acOoCHUid Ba3MBacu —
TUHYIAHTHPUII Ba DPKUH XOJIaTra YTHIIL.

HNkknHun O0ockuy — Oy XyKyMHHU y3u; Oy OOCKUYHUHT Basudacu —
dbuKkprap OKUMH, KYYKUCUHU XOCHJI KUJIHIIL, Oy OOCKHY1a “aKiInuid Xy>Kym™
Kaii1aru IpUHIIUILIAPD aCOCHIa aMajra OIINPUIIaIn:

- (uxp 6ynca — ranupaman, Guxp Oynmaca — KuUM yTUpMaiMaH;

- ucrtanrad GUKp parbaTIaHTUPWIAIN, KAHYAIMK KyTUIMaran Gukp
Oynca, IyHYa SXIIH;

- TakIU( KUIMHTaH QUKpIIap WI0XKU OOprYa Kyn OYJIUIIN Kepak;

- Ownmupiaran  xaM(UKpJapHU  HCTaJraH4ya  OWpJIAIITHPHIIL,
Y3rapTUpHII Ba XIIUIAIIra pyxcaT dTHIaIN;

- TaHKWJ KWIMHMaWad, wucraarad ¢GuUkpHEM, €EMOoH 1e0 TaH
OJIMIIUTAPUIAH KYpPKMAacIaH OWJITUPHIN MYMKHH, TaHKUJ KWIyBUHJIapra
cy3 Oepunmanu;

- WINTAPOKYWJIAPDHUHT  WOKTUMOMH  XOJIATMHMHT X€d  KaHJai
axamuatu Oynmaiiau, Oy aOCoIOT JeMOKpaTHsi Ba OMp BaKTHHUHT Y3uja
(buKpaap aBTOpUTAPUIMUIUD;
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- Oapua ¢ukpnap - ¢ukpnap pyiixatu OaéHHOoMacura &3m0
oopunaay;

- cy3mam BakTH — 1-2 TakuKaJaaH OIMIMAaMIH.

YupHun OOCKMY KyHujgard Koujajmap Oyinda, MyaMMOHH
KOHCTPYKTHUB C€UYUMHHHM TONHUII Y4yH (GUKPIAPHU WKOJAUA TaXJIAJ
KWINIIHY Y3UJa aKC STTUPAIU:

- Oapua ukpiapHu Xed OMPUHN KAMCHUTHUITIICU3 TAaXJIAJ KAJIHUIII,

- (pukpra TH3UMAAH MOC KOU TOMHUII Ba (UKpPra MOC TU3UM TOIIHUIIT;

- MOXMUSTHH Kepak OyJMaranjia ormpMaciuk;

- OJIMHraH HATWXKAHUHT TY3aJJTMK Ba Haducauru Oy3uIMaciIUru

JIO3UM;
- MYTJIAKO SIHTH Kapail OYJIUIIN Kepak («axjaaTaard gyp»).

“Keiic-ctaaun” MeToau Oyiu4a sazuda.

Mae3y: “Case-study — megoror GpaousaTHHUHT 3aMOHABUH Kypoin”

Maxkcao:Keiic MeToquHu KyJUlalll OpKalId NEJAOTOTHUHT NpoQeccroHall
MaxOpaTUHUTAKOMUJUIAIITUPHUIILL 3apyparura WIIOHTUPUIITHU
J0J13apOJIAlITUPHUIITA APOUT SPATHIIL.

Bazugpanap:1. Kelic-ctagy  UHTEpAaKTUB  METOJAWUHU  NEJArOTHUHT
npodeccuoHan MaxopaTUHU TAKOMWUIAIITHUPUILIATH aXaMUSTUHU
aHUKJIAII.

2. S'fpraHHnaéTraH METOJ[HU Yy3Wra XOCIUTd Ba YHU MpodeccruoHal
VKUTUIIHU TAaIIKWIIAIITAPUII IIAPTIAPUHA aHUKJIAII.

3. Tlemaroruxk QaonusiTra KeWc-CTaJuHU KUPHUTHII >KapaéHUHU
MOJEJUTAII THPHIILL.

YKumuwnunz camapaoopnuzu:

— MILITUPOKYMIIAD KeMC METOAMHUHT V3 (baonusTHHH
TAaKOMUJUTAIITUPUII YIYH WHTEPAKTUB TabCUPW Xakuja (uKpra
ara Oynuiaay;

— Ky3aTyB, TaXpuOa, yinam €xku (GuKpiapaad OTMHTaH MabIyMOTHU
TYIIyHUII, Oaxonail, TaxJIMWJI Ba CHHTE3 KWIMIITa TaHKUIUN
Eéunamaauinap, Oy KEWMHTM XapakaTjiapra acoc OYnu0 Xxu3mat
KUAJIAIM.

Myeagppakkuam mev3onnapu:

— MEeJaroruk MaxopaTHH OLIMPUIITHUHT 3apypaTUHU TYIIYHHIIL,

— OOMIKapHIll CTPATETUSACUHUA HCJIOX KWIMII 3apypiauruja y3ura
UIIOHYHU MIAKJIAHTUPUILL,
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— mpodecCHOHAT MaxOpaTHU OIIUPHIN JOUpacuaa KeWc METoIu
XaKuJaru MablyMoTra 3ra 0y,

— amanué€raa YKyB jkapa€HMHM OOIIKapyBHJa YIIOy HHTEPAKTUB
METOJHH KYJIJIAITHIHHT MyXHUMJIUTHHA UCOOTIIAN OJIUIII;

— VKyB-MeTOOUK (aoJIMATHH 3aMOHaBH acOo0W (MHCTPYMEHT)
Kelc-CTau OpKaJld PeKalallITUPUIL KOOMITHSITH.

Acocun 20s:Case-studyrHTEpaKTUB METOAMHUHT MOXUATH. [lenarorHuHr
Y3uHU TaKOMUJUTAIII TUPUTITH yCIryouit XaMKOPJIUKHU
camMapaJOpPJIUTUHU OIIUPHUIITa UMKOH OepajiH.

Pecypcnap, mamepuannap ea yckynanap:daumuapTt, Mapkepliap,
CTUKEpiap, KOFo3 Bapaknap, npoekrtop Ba “Keic-cramm —
WHTEPAKTUB XaMKOPJIMK TEXHOJIOTUSICH MaB3yCHJIa TaKJIUMOT.
I-bockny. Myammora myHFuin
Cajomyiamum. Buzyajaiamrupuin
Xypmatiu xamkacOmuap!

Kenunrnap y3uMu3HN TaHUIITAPAMHU3 Ba TAHUIIUO OJaMMU3.

Tampud koro3u cudaruga paHIIM KOFO3Jap HILIATUII Takaud
KWwinHagu. Tampud Koro3ura V3 MCMUHTH3HM €3u0 (auuaprtra
EHUIITUPHUHT. (PAHTJIA KOFO3J1ap KEMUHTU POTalus YUyH Kepak)
MyaMMOHM aKTyaJIIaIITHPHIIL.

“Kopa kymu”

Xypmatiu xamkacOmap!

Cu3HU KapIIMHTH3a Mamxyp Kopa KyTd. Huma neb yiinalicus Kopa KyTu
OWJIaH KaH/ail caBOJ XaMpOXJIMK Kuiiaau? (MIITUPOKYKIIap *KaBoOIapn)
Taxmunuti scasob: Kopa Kytuaa HumMa 6op?

- by onaruii s)xaBo06, nekuH 6u3 OomIKa Hynman 6opamus.

- AUTHHTYY KOpa KyTUHH HUMa OuiiaH O6ofnaca Oymann?

- OamMHM Kopa KyTHu Ouiian 6ofinaca 6ynaaumu? Huma yayn?

Taxmunuii xcaso6: WHCOHHU (UKpIANT >KapaHU NIyHJAH TY3WJITaHKH,
WHCOH MUsicuJa KaHjnau Gpukp, rosiap OOpIUTHHMU Xed KUM Ounmaiau. by
XaM aciuga Kopa KyTU: Y3UHUHT TOMHUIIMOKJIApU OOp, OJIAWHAAH aTHO
oynmMaiinu, ¥3ura xoc.

bu3 yHu dakar TagkukK KWIHIIMMHU3 MYMKUH: ymnad KypuO, SmmTHO,
OFUPJINTUHU. ..

- Arap TabnuM Ba TegarorHuHr (aonustura OeBocUTa IBTHOOP
Kapatuiaauran Oyica, ¥3apo Tabcup KapaCHUHM  Kyp-KYpoHa
OOITKApHUINTa TYFPU KSITUIITUHN aHUK KYPHUIIT MyMKHH...
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Xynoca: busnunar neparor cudartuaa Bazudpamus, xap OUp YKyBUMHUHT
CAJIOXMSATH Ba MPOQPECCHOHAN >KaMoaJard KOHCTPYKTHUB XaMKOPJIMKKa
KU3UKUIIWHA YPTaHUIILIND.

Kopa Kyt Ba yHH wHuUMJla HUMA OOpJIUTH TYFPUCUAATU CaBOJIra
KaWTUIINMH3, YHU WYH]1a HUMA OOPIUTHHYA OMIMITUMU3 MyMKUHMU? Y HH
O4n0 KYpHUILINMHA3 MyMKUHMH?

Arap MHCOH TYFpHCHJIa rariaiicak, yHu y3 GukpiapuHu 0a€H KUIUIINTa
KYHIUPHII Y9yH HUMa KWJIAII Kepak?

Xynoca: VImoHu — kaTtTa Ky4. ByHUHr y4yH OoOIlllKa MHCOHJIAp Kabu V3
buxpiapunn 6aéH KUIWII yayH MaHpaaTtaop OYIUIIN Kepak: MabHABUM,
J)KUCMOHMI, Ba MOIJIHH.

bu3 ¥3 um TU3MMUMH3HU IIYHJAH KypUIIMMU3 KEpakku, OyHaa xap Oup
negaror y3 (aoquATHHU TaKIMMOTHUJAaH MaHpaataop OVIMIIM Kepak.
byHra spummim y4yH XO3UPIW Te€3 y3rapa€TraH 3aMOHAA TOMMHU V3
YCTUMU3/1a NIUTAIIMHA3 JIO3HM.

Myxokama Kuauws y4yyn cagonap.

- byHuHr yyyH HuMa Kwinil kepak? Wil THU3MMHUHU KaHOad spaTuil
Kepak?

- ABBajo, CTEepEOTHIVIApAAH KYTYJIHII Kepak, (AOJIMATHH SHTU LIAKIL,
METO/1 Ba yCyJiiap OujlaH MHHOBAILMOH PEXUMA peKaJallITHPUII Kepak.
Cuznapra VKyB-METOAMK (AOJMATHUHT OWUp WYHATUIIMHU KYpuUO
YUKHILHU TaKJIM(} KuamaH.

Hw muzumu maxgoumomu.

bu3 mapTiau paBuinga Uil makuiapuHu 3 Typyxra OViiuk:

AHnbaHaBu# (OAMHAAH OCNTHUIIAHTaH)

NuHoBanvoH (3aMOHaBHM mIakuiap, (HaoTMSATHUHT 3aMOHABHM KypOJu
cudatuaa keHr (hongamaHuIaIN)

Taxpupsanran (IIaKJIJTAaHTUPUIITaH ) (oy rypyxra KEHT
KYJUTAaHWJIMaWIMTaH aKJJIAapHU KUPUTAMK)

Kenuar metonuk ¢daonmusTHUHT €pKUH Mmakimapuaan Oymran — Keiic-
cTagu Merojura Tyxrtanamu3. JIeknH, TakguMoTra YTHILJAH AaBBaJl
MyaMMOJIH caBOJ OepaMu3:

- bap3unma HOXym BOKeamap comup Oyiaau: TecTiap Ba HOPMAaTUBIAP
BaKTH/JAa TONIIMpUIMANIM, Bazudanap HOTYFpU Oaxkapuiagu, HIIJA
KAaTHAIIMIIAAH OOII TOPTUJIAAH, JIOMMXaJapHU amalira OLIMPHINJIA MaH]
Oepanu... Ba X.K. Ba xap noum Oaxona Tomumiaau. AuOmop y3 KaapuHU
TyIIMpMaraH XoJja y3 ailOuHu TaH OJIMIIM YUyH HUMa KWINII Kepak?
Taxmunui scaso6.:yHaa XaMIapAJIuK OUIANpa OJauraH Ba3usTra CyHui

paBHILIA TYLIUPUII KEPAK.
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Xynoca. Kelic TEXHOJIOTUSCUHUHT MOXUSTH AHAH LIYHTa aCOCIAHAIU.

1-CASE
By case cramu ycynupma xy3nanran makcang — JIHK Ba PHKHuHr

Xy’Kapaaard pojv ypraHuul.
['enmap Tparckpuniusicu PHK xocun 6ymummra omn6 kenaan. PHK Huar
xamma Typiapu sapoaa cunresnanaau. JJHK marpunmacuna kewaauran
xamMma cuntesnap JIHK na €3unran axGoportra MmyBo(HK amaira OIIaju.
PHK numar 6apua typnapu TPHK, pPHK Ba MPHK cunTesnanummna,
aCOCIIapHUHT KOMIUIEMeHTap Oynumu npuHuunura OunoaH, JHK
acocnapuHuHr Taptuou PHK acocnapu taptuOunu Genrunaiau.

[TonunykieoTun 3aHXKHP dakat pUOO30HYKIICOTH
tpudocdaTiapian  cuHTE3MaHaAM Ba Oy kKapa€HJa aHOPraHUK
nupodocdar Monkymanapu axpanu® uukagu. PHK cunTe3nm Oup Heua
Oockuyaa: a) wuHULMANMs (OONUIaHFUY), B) TNOJMMEpa3alus Ba 3)
TepMUHaIus (Tyrarm).

JAHK pemnukanusicu. [JHK OuocunTe3u-rennap peruimkanusc,
SbHU OpPraHu3M OCNTWIApUHUHT Po3ara uukummaup. [erepomnonumep
Oynran uWHOOPMALMOH MaKpOMOJIEKYyJajgap TeHETUK WH(GOpMAaLUsIHU
V3UHUHT OupjaMuu CTpyKTypajiapuja cakiaian Ba Tamuidaun.JJHK
MOJIEKYJIaCHJla HYKJICOTHIJIap H34YMJI Koimamrad Oy uHpopmanus
peruKaiuss  XaM ~ TpaHCKpUIIMsAAa  amainra omagau. [ 'eHeTuk
nHpopManusHUHT peanu3anus Kuommaumm JJTHK
Monekynacuia HYKJICOTHAJIAp TapTUOM Imakiauaa E3uirad OyHpyK
(kypcaTMa)Hu OKCHJI MOJIEKYJIACH CUHTE3UIa aMUHOKHCTIOTalap TapTuora
aiinanTupuigad uoopar.MHGopmalus OKMMH KyHuJIard HyHaauIaa
KeJau:
JAHK— PHK— okcnii— Xyxalipa— OpraHusm

Xo3upru 3aMoH ouonorusicuHuHr acocuit nocrynaru JJHK PHK au
spataau, PHK oxcunmau. [IHK vunT ¥3u nHbOpManus xa3uHacu, y OKCHI
cuHTe3usa O0esocurta umtupok dt™aian. JIHK dakar xyxaiipa nukimna,
0omna xXykaipanap maiao OyIuITuAaruHa UKKUTa 3aHXKUpPra akpaaaau Ba
OyHma xap Oup 3amkup MyBOGUK ETHIIMAaraH KOMIUIEMEHTIIAP 3aHKUP
cuHte3nann6, Ourra JHK MonekynacugaH  UWMKKATa — MOJIEKyJia
apatunaan.by  QyHmamentan  kapa€éH  Xyxkadpanap — OVIMHMILIH,
OCNTUJIApHUHT  HACHJaH-Hacira Yy3rapmaid yTumn acocujga OYiaumo,
perumkaiys, Hycxa onum ae6 atamamu.Wpcuit mHdopmaius amanra
OIIUIITUHUHT UKKUHYN OOCKWYM OKCHJI CHHTE3WHU OOIIKApaJuraH Y4 XUl

PHK wmonexynamapuau cuHTe3 KWIMIIHIAP.By Xapa€H TpaHCKpuILus
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(xyuupu® &3um) pevinnand. Momnekynsp OHOJOTUSHUHT ‘‘MapKa3uii
norma’cu

JHK— JTHK— PHK— okcun npuniunura MmyBohuK, HHGHOpMAIIUs
OKCHWJITa yTap SKaH, YHUHT OpKara KauTMaciuru Kaia KujauHaaIu

I'en wmyxanaucauru ¢epMeHTIAPH. I'en wmyxanauciauru
depmentnapu JIHK monekynamapu OunaH Typiud XWil MyoJaKaJlapHU
yTKazumra épaam 0epud, ylapHU TETUIILIN KOUUIAH KUPKUII, TYPIH XU
OynakimapwHM yiaii, Tabuataa MaBXKyJ] OyiaMaraH sSHTH XWIIard KeTMa-
KETJIMKJIAPHU  CUHTE3  KWIWIIAAa  KyJUIaHWIaAW.  Kyluga  TeH
MyXaHJIUCIuruaa QoianaHuiaaurad acocuit (GepMeHTIapHU KYpuod
YUKaAMU3.

JAHK nmoJiMMepasaJiap. I'en MYXaHJIUCIUTUAA KEHT
KyJuianunagurad hepmenTiapaan oupu Econi nunr T4 garugan axpatuod
omuaran JIHK momumepaza 1 xucobmanamu. JHK mnomumepaza 1
KOMILJIEMEHTAp HYKJIETHJIJIapHu Oupuktupum uynmu Ownan JHK
3amKUpuHUHT 5' -3' WyHanmummaa y3aitupuin xycycustura sra. JJHK
NOJIUMEpPa3aHUHr Oy XYCYCHATH T€H MYXaHJUCIWIHAAa UKKUHYH
KOMIUIEMEHTApP 3aHKUPHU XOCWJI KMIUIL: Oup 3amxkupau marpuna —IHK
cura Kymwiragaa MpaiiMep HIITHPOKUAA HMKKM XHUCca OpTULIUAA
kyzatwiagu. by  xycycusar  k/I[HK-OuOnmorekamapunu — Ty3umiga
kymnanunagu. JJHK monmumepasza JIHK 3amwxkupuparu “Oyumumumk’” jgapHU
Tynaupuiia xam doinananunaan, macanad, 5’ - ywin OynakiapHH
TeTHIUIM  TapTuOjaa ylaHMmuaa xam  umTtupok  sraau.  JHK
MOJIMMEpa3aHuHT  dK30Hykieaza  ¢aomwmurugan  JHK — 6ynarura
pPaaM0aKTHB HULIOH KUPUTHUILIA KYJJIaHUIAIH.

bab3u Bupycnapnan PHK ra 6ormuk [IHK nonumepasa, ssbHu Teckapu
TpaHCKpuUNTaza ¢EKU pegepmasza €O HOMIAHYBUH maxcyc JHK
nosmMepasa axpatu0 onunrad. Peseprazanap JIHK HuHT KommiieMeHTap
3amxupunn Matpuna PHK cupa xam cunrtesnait onagu. PeBeparazanap
épaamuna k/IHK-mPHK munr IHK nycxamapuau onmum mymkuH. k/IHK
TCHJIAPUHUHT TY3WIHIIWHA YpraHuil Oy TE€HJIAPHUHT T€HOMJAru TYIIHUK
HyCXaJapuHU aHUKJIalll MUMKOHUHU Oepajiy.

Xap Oup THpPUK OpraHu3MAa HYKJIEUH KHUCIOTAJIAPHUHT Xap HKKU
Typu-pubonykiienn kucinora (PHK) Ba ne3oxkcupuOOHyKIEWH KHCIOTA
(AHK) mapxyn. ®@akar Bupyciap Oynapuuar oup typunu, € JHK, éxu
PHK nu tyraau.Hykieun kucioranap okcuiuiap Owian Oupra Xa€THUHT
MOJIJINI aCOCHHHM TaIIKUJI KWJIaau.yYnap Oup-oupu OusiaH xap TOMOHIJIaMa
y3BUW OOFJIMK, aMMO YJIApHUHT XyXaipagaru VpHU Ba (yHKIUSICH

TyOnaH ¢apKk KWIaIu:0KCHJUIAp acCOCaH KYyPHWJIMIN Ba XyXaWpaHUHT
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UIIYM OpraHjiapy MaTepualid, HYKJIEUH KHCJIOTa 3ca WH(GOPMAaLMOH
MaTepuang, y OpraHu3MHHMHI TY3WIUIIHM, YCHIIM, PUBOKIAHUIINATA
TErHIUIM aXOOpPaTHHUHI CaKJIAHWILIU,TAKPOPJIAHUIIY, aJIMAllUHYBH Ba
HacJJJaH-Hac/ra YTUILIMHU TabMUHJIANu

1. PHK wupcuii axOopoTHM y3HMaa TalmMIId MYMKHHMH?  Arap
MYMKHH Oy >kapa€H KaHJall aMajra Omiaam?

2. Xyxaiipaga JJHK cuntesn amanra omagnmu, Arap CHHTE3/1aHCa
KaHaal KaHjail amaira omnraan?.

3. Pectpukrasa (pepMeHTH HYKJIEUH KUCIOTAJIApHU Kecagumu? Arap
Kecca Oy KaHJail amanra omupuiIagu?

4. NHK 6unan PHKuunr Qapku Humaga? @apKuHu KypcaTHHT

2-CASE
by case cramm ycynupa ky3nmaHraH makcaa — ['eHeTuk Koja, TeH
MYXaHJIUCITUTH MOJINI acociapy XaKu1a MabIyMOT OCpUILIIHD.

4 xun nykiaeosuarpudochar (dAATD, dI'TD, dTTD, dITD)
oynumu mapt. bupopra Hykiaeozuarpudocdar eTuniMaca peakmus
oopmaiiau. Judocdarnap €ku monodocdarnap nmrupokuga JHK
CUHTE3U PEaKUMACU aMalira OlIManiu.

2. by peaknus, anbarra 03 MHUKIOpAAa TaW€p Xojagaru HaMmyHa
(3aTpaBKa) MIITUPOK ATUIIHMU Tanad kuianu. by peakuusga JITHK
«aycxa» Basupacunm Oaxapanu. Surum cuntesznanaétran JIHK
TapKuOUIaru HyKJICOTUIJIAPHUHT KETMa-KET XOWJIaIMuIu — HycXa
JHK tomonumman Oenrumanaau. JIHK cuHTEe3mma woHmap Xam
UIITUPOK d3Taau. HamyHa OunaH MaTpuiia 3aHXKUPUHUHT UYHATUIIU
aHTUNapaIIeNaup.

HasbOargaru, nykneorun JHK-nonumepasza yuyn cyOctpataup,
peakusara HKOPU JHEPreTHUK akKTUBJIAHTaH (QopMmaga KUPHUILIAIH.
IMonuMepH3anus HaMyHaHHHT 3’ - TOMOHHIAH Ycub GOpanm, THHHU
cuntes 3 5 nyHamumma Gopaau. 3'— OH - rpynmnacu HaBOatgaru
ne3okcupubonykieosuaTpudochaTHuHr KOMILJIEMEHTAp
oynranmaru — gocdar Ounman peakmusra kupumubd, Tpudocharuu
xocun kunaau. TpudochatHu Xxyxadpanmaru Tpudocdaraza
dbepmenTu napuanabd rodbopaiu.

Mynnah kunuo6, AHK — nonumepasa depmeHTH HIITHUPOKHUAA,
HaMyHa MaTpullara aHTUMapajajen xojataa Vycubd Oopanu Ba
MabJIyM BaKTJaH CYHT KYIII COUPAIU CTPYKTypa XOCUJ KUJIalu.

JHKHUHT MaTpuUaJd CUHTE3HU
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Oykapuot Xyxaupanapaa JHK — momumepaszanapau 3 Ta THnuu
MabiayM: o, B, v. Xyxadpamgaru [HKHuMHr perumkanuscu acocaH
noJIuMepasa - o MIITUPOKUIA OOpaau, pernapanus — Mojaumepasza — f3,
MH_TT)XOHILpHﬂzLa JHKHUHT perummkanuscy nojuMmepasa — Yy HIITUPOKUIA
oopasu.

I'eneTuk KOA  yHHBepcaJaup. Xamma OpraHuzmiapiaa-
JyKapuoTiap/a, MpoKapuoTiapAa Ba BUpyciapaa XaMm Oapya KOJIOHJIap
yuyH Ouppaii Oenrwiapaan ¢oiaananunagn. buHoOapyuH,FeHETUK KO
nynéna xa€r maigo Oynranman  Oepu  y3rapMail  XYKMPOHJIMK
KMok aa.bynra 3miapa wmn Oynau.AMMO SHT KeWMHTH Wumiapaa Oy
gormMara  OMp 03  Y3rapTUpPUIN  KHPUTHUINTA  TYFPU  KEJJIU.
MUTOXOHAPUSUTADHUHT TEHETUK CHCTEMacu MabiyM OMOJIOTHK KOJra
tyna 1yrpu kenmaau.Yuunr JIHKcu (15669 nHykieoTua) HUHT aiipum
reHJIapy HYKJICOTHJ TapTUOU TMOJIUNENTUIJIAPHUHT aMHHOKHCIIOTA
TapTUOM OuWiIaH COJMINTUPWUITAHAA KOJJaH YCTJIAIMILIIAD MAaBXY/]
DKAHJIUTH aHUKJIaHau. Jlekna Oy axkoWnO (PeHOMEHHHHT KeIuO YMKUIIN
BAa MAbHOCH XAJI TYLIYHWJITAHU UYK.

Kansannan KYpuHUO TypuOauKH, oup XU
aMUHOKHCIOTaIapHu udoJaJoBUM TPUIUIETIAp Oup-Oupura yxmarn
Oymanu. MacanaH: BaJWUH AaMHUHOKHUCJIOTAaCHUHU H(POIaT0OBUN
TpuILieTIapHUHT Oapuacu ['Y numiiern, AnaHvuHHU HoaamoBUYHU
tpunietnap I'll aunaeTu 6unan Oonutanrax O6yiaau.
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Y axOopoTHM TYyfpu YKUIITa XWIOPIUK KUIMaWaud, Oanku
permaukanusg €Ku TpaHCKPUIIIUA KapaéHuaa Nanao OVIMIIM MyMKHH
OyJraH xaToJapHU YeTjaTuIIra Epaam oOepasu.
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I'enetnk kox yHuBepcaiaup. bapua opranusmiiapga —
syKapHoTiIap, MPOKapHoTIap/a Ba BUpyciaap/ia xaMm 6apya KOJOHJap YUyH
Ooupnait Oenrunapaan doinananwiaau. bapya KoJoH ydTa HyKJICOTHIIAH
(Tpumnetnan) ubopaT. EHma-8H Typran KojoHnap OUp-OUpHHH
KOIUTaMaiau, SbHU OWPUHYM KOJOHHMHT OXUPTH HYKICOTHUAM YHIAH
KEHMHTU KOJOHHHMHT OONUIAaHFUY HYKJICOTHIU Oyna oiMaiiau.
Nudopmaiius Mabiym HyKTajaH OOIIJIaHAIH.

bup xun amuHokucinoTtanapHu UGOIATOBYM TPUIUIETIAp OUp-
Oupura yximanu.

AMMHOKHUCIIOTaMap KOAU JIyFaTWUJa, KOJIUPJIAHAETTaH OKCHJI
unpopmarusicu u-PHKna &3unran  Oynanu.

Kogonnap 5 °— 3’ i#ynHamumpaga  YKWJIaad.

Konmonnapgaru yduHYM a30T acoc, OMPUHYM Ba WUKKHUHYHM a30T
acociapura KaparaHja KaMpoK chenu@ukivkka sragup. MeTUOHUH
aMHUHOKHUCIOTACUHU H@oaanoByu KoAoH 1 Ta OYnuO, WHULMPIOBYU
KOAOHIUp. AxamusiT Oepu0 Kapajica, METHOHMH Ba TpuUNTO(paHIaH
TalKapyu Kapui0 XaMMa aMHUHOKHCIIOTajap OHWTTaJaH OPTHK
KOJIOHIapaa ugoaaiaHaIn.

JHKpnaru amMmuHoKkucioTanap KOAW IWIyHAAW E3WITaHKH, Y
u-PHKnmarn xon cy3nmapura KomIuleMeHTap OYiau0  aHTUmapanesn
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xonaraup, sibHU T KoyjguFura A KOJJIUFU KOMIUIEMEHTapaup Ba A
KOJLJAUFUHUHT X0JaTh Y KOJIUFUTa KOMIUIEMEHTAPIAUD.

Macanan: Metuonun yuyH: uPHK Ba JIHK xomonmap
KYyWHJIaTu X0JIaTJa KypUHAIU:

uPHK(5) AYT(3)
JAHK (3) TAILL

Opnatna KOJOHJIAp Ba aHTUKOJOHIAp S5 — > 3, yanjaH yHrra Kapad
E3uIIaau.

Ilnasmunanap bakrepuss Ba Ty0aH »dyKapuoT OpraHu3miIap
XyKaipajlapuJa acoCHil XpOMOCOMAJaH TalIKapu, KHYHMK yadamra 3ra
OYnraH XaJKacuMOH €KW YM3UKCHMOH CTPYKTypara 3ra Oyirad KyluiMua
XpoMacoManap Mapxkyanup Oy MHHH-XpomocoMamiap IuiazMujiap aed
atanaau. Ilnasmun [JHKacu xynu Ownan 3-10 Taraua reHnapHu y3uaa
cakjnaigu. by renmap, acocaH aHTHOMOTHK €KM 3axapiidi TOKCHHJIAPHU
napyajgoBuu (epMeHTIapHH cuHTe3ura skaBoOrapaup. Ly tydaiinu
wiazMujiap OakTepus, ayuTKU Ba 3aMOypYFJIApHUHT aHTHOMOTHK Ba
3aXapiy TOKCUHJIApra YHUJIAMIMIINTUHHA TAbMUHIANIN.

[11a3MUIHUHT aHTUOMOTUK TAPUYaJOBYM TEHJApU OUp IIa3MUJIIAH
MKKUHYHUCHUTA TPAHCMO30HIap OuJiaH OMpPUKKaH XoJjaTAa XaMm Ky4uo yrTa
omamu. by wonekynsp kapaéH Kacal 4YaKMpPYBYM MUKPOOJAPHUHT
aHTUOMOTHUKIIApra YUJAMIIMIUTUHN HUX0ATa ompanu. [Inasmunanap y3
XYyCYCHUSTUTA KYypa UKKUTA OYITMHAIN.

bupuHuucu TpaHcno3oH €ku OakTepuodar Upcuil MOJIeKyJacu Kadu
XyKaipa acocuii xpomocomacuHUHT Maxcyc JIHK wusuwmimuruam kecuo,
pexoMOuHaIusl Oyia ojauraH rmia3MuIIap.

bynnait pekoMOVMHaNUSIIaHYBYY TUIA3MUJIAD TPAHCMHUCCHUOI, SHHU
HaCJIaH-HaclTa YTyBYM IUIa3MUAJIap 1e0 aTanau.

TpancMuccu6I miasMuj acOCUi XpoMocoMara OMpPUKKaHaH KeHuH
V3 MYCTaKWUIMTUHU  WYKOTaah. ACOCHMH XPOMOCOMAJIaH MYCTaKHII
paBulAa Y3-Y3UMHM PEIUIMKAIMs KWia olMaiau. AWHM maitna OyHmain
IJIa3sMUJIapIa  JKOWJIAIIaraH TeHJap acocui  XpoMocomaza V3
baomusTHHE Oaxkapanu. Xykaipa OYIuHTaHAa PEKOMOWHAIMSIAHYBYH
TJ1a3MU/] TeHJIAPU aCOCHI XpOMOCOMa TeHJIapu OMPUKKaH X0JI1a HacIdaH-
Haciara Oepunaav. MkkuHun Touda MmIasMuajiap aBTOHOM XOJiJa
peIUTMKaIWsJIaHyBUM TUIa3Muuiap Ae0 aranmanud. byHpgai muiazmwuiap
acocuii xpomocamara OWpuKa OJIMalIM, acOCUH XpoMocoMasiapiaH
MYCTaKWJI paBUIIAA ¥3-Y3UHU peIUIMKAluUs Wynu OunaH YHiIab Ba XarTo
1031a0 MapTa KymauTupa onaad. ABTOHOM TUIa3MUmiiap OakTepusi EKu
3aMOypyFr OyJIMHTaH#a Ku3 XyXKadpamap opacuaa Tacoauduil paBuIga
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takcumnananu. llly Ounan Oupra aBTOHOM MasMuj Oup XyKalipaaaH
UKKUHYHCUTA XyKaiipa KOOMFH Ba MEeMOpaHACHHHUHT TEIIUKIApUAaH yTa
oJIa/Iu.

I'eH WHXEHEPIUTMHUHT moixeBopu — pexombounam JHKaap

MexXHOAOZUSCY — TEHETUK CTPYKTypajapHu Oupra KUl TEXHUKACH —
MOJIEKYJISIp  OMOJIOTUSHUHT  3HI MYXHMM  IOTyKJIapuaangup. by
TexHonorusanan ¢ongananud, 3apyp MaxcyiaoT (OKCHJI) HM KOJaupiai-
muran JIHK mMonekynacunuiir KWIUK OUp KUCMH — T€HHU KECUO OJUIIL,
YHHUHT €T TeH OujlaH KOMOMHALMACHUHU SApaTHIL, CYHTpa Oy SHI'H T€HOMHH
MyHOCHO XyXailparmapra kKupuTuO XxyxaiuH-xyxail pa JHK cununr
CUHTE3 MEXaHU3MHU EpaMuia Ky MapTanad Ky- NalTHUpUIIT MyMKHH.

1. JTHK nonumepasa peakuMsUlapHH KaTalu3JalguMu? YHUHT
KaHaall xycycusriapu 6op?

2. Tenetux kox yHuBepcaimMu? Arap yHuUBepcan Oyiica
cabalOanapyHH KYpCaTHHT.

3. IlmasmMupmanapHu TE€H MYXaHIHUCIWTWAA KyJulall MYMKHHMU?
MymkuH 6¥Iica KaHaai Kysuiai MyMKUH?

4. Typmu opranmsmmap JHKcunu Oupnamrupuin MyMKAHMUA?
MymkuH 0¥Iica KaHaan

JHK-nonmumepasza HMIITHPOKHAA KaTadW3JIaHAAUTAaH pPeaKIus
Oup KaHYa y3ura Xoc XycycuaTiapra sra:

Peakuus nykneosuarpudocdatiap umTupokuaa 6opaau.

3-CASE

by case cragm ycynuma Ky3jmaHraH Makcaj — TKHJIAPHUA KJIOHJIAII
yayH ¢oigalTHuIaanuran BekTopaap, (EepMEHTIIADHUHT PEKOMOWHAHT
JHK onumgary ponvHy  yprasui.

berona  JIHKHuHr  pennukauuscu,  IKCIPECCUICH  Ba
TpaHcdopmarusicuHu (OOIIKa OpraHU3Mra KYy4uIIMHU) TabMUHIOBYHU
JHK wmonexkynacu eexmop ne0® aranaiu. Bekrop Xxyxkailipara
KyIIMMuYa upcuil axO0poT KUPUTWIMIIUHU amMalira omupaau. Bekrop
cudparuga miazMupanap, Oakrepuodarmap, MOOWI dIeMEHTIAp Ba
XaWBOHJIIADHUHT BHUpyclapuaan (QoigamaHuim MyMKHH. XO3UPTH
BaKTAa >Xyda KYm BEKTOpiap sipaTWwiran OynubO, ynapHu Oup HedTa
TUNTa OYJIUII MyMKHUH:

1.Knonnam YUYYH BEKTOPJIAP. bynnan BEKTOpJIapra

oupuktupunran JHK ¢parmentnapHu pennukauusijiam OpKaJiu
COHMHHMHM (aMIIMUKALUICH) KynauTtupum ydyH (oimanaHuiagu.
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bynnmait wmakcamnap yuyH Oaktepusi mmiazMuaaiapu Ba (dariap
Kyutanuinaau. [eHoOMHMHT KarTa Vhauamjgaru — QparMeHTIapuHU
KJIOHJAII YY4yH 3ca OaKTepus Ba auUTKU XpOMOCOMaJlapu acocuja
apatunran (BAC Ba SC) cynbuii Bektopiaapujaan ¢poigaiaHuiIagu.

2. DKCIpEeCCHUOH BEKTOpjap. YiapJaH TIEHJIApHUHT MYyalsH
KeTMa-KeTJINTH aHUKJAll Ba YIAPHUHT OKCHUJI MaxCylOoTJIapUuHU
TaxXJIWJ KUJINI, MyalsitH OKCHJIHM HILIa0 YuKuniga Goigananuiaiy.
Kyn coHimm  3KCHpEecCMOH  TU3MMIIAD, AWHUKCA  IMPOKAPHUOT
opranusmiiap yuyH wmaBxyd. UlyHunrnexk cyt sMmusyBumiap,
YCUMIUKIIAap Ba auUTKUJAp XyKalpaiapula reHjap 3KCIpPEeCCUsICUHU
aMaJira OUIMPYBYM BEKTOpJIap XaM sipaTUJITaH.

3. Tpancdopmanusi ydyH BeKTOpJiap. PenunueHT reHoMmura
oerona JIHK ¢parmeHTinapuan KUpUTHII Y4YyH QoHaanaHUIaIN.
bynnait BekTopiap ojgarna TeHOMra HHTETpaunusjiaHuImnra &Epaam
OepyBUM MaxcyC M3UMIUIUKIAP TYTaAu. 3aMOHABUU BEKTOP TU3UMIIAD
noau@yHkiponan Oynub, Oup Heura (QyHKIUSHU OUTTA BEKTOpra
xamnaWnau.  bupunum  Tabuuit  BekTOopiap  OakTepusiapaaH
aXpaTuirad Oynuo, KYIMYUIUTH TaXprOa MakcaaugaH Keiand YuKKaH
X0JIJ1a (3KcpecCHOH BEKTOpJjap, KJIOHJAIl Y4YyH BEKTOpJjap,
TpanchopMamus y4yH BEKTOpJIap) Te€H MYXaHIHCIUTH yCylapu
éplaMmuia Kaita sipaTUJIraH.

BekTop MojekymanapHUHI TapkuOujaa Mapkep reH Oyiumiu,
Oy TeH XyXkaiipajga BEKTOp HIITUPOK HTAETraHW XaKuJa MabiyM
KUJIyBYM (PEHOTHUIl OCpUIU SbHU BEKTOP CEJIIEKTHUB HpCHUMl Oenrura
sra Oymumu kepak. KynmuHua cenexktuB Oenaru cudaruga taduataa

KEHI TapKajiaraH aHTUOMOTHUKKA YU TaMITAJINK Ire€HHUJaH
dboitnananunanm.
bakrepusa xyxamnpacuaa xpomocoma JIHKcupan Ttamkapu, Kyn

Hycxaga xankacumod JIHK wmonekynamapu xam wmaBxya. (1-25
M.H.K.). byHmaii xankacuMOH MoJeKynajnap naazmuoarap nAeo
atanaau. bab3u mirasmunanap TapkuOuga aHTUOMOTHUKTA YUAMITUIIAK
TeHJIApUHU TyTaJIH.

[Mnazmuganapnan BekTtop cudaruga OupuHym wmapta 1973
nunga Il.bepr naGoparopuscuna porinananuiran. Taxpubanap yHua
kaTrTa Oynmaran (~9 M.H.XK.), TeTpalUKJIWHTa YUJAAMJIUIUK TEHHU
TyTyBuH E.coni mnasmugacu pSC 101 ga onub Gopuiras.
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Bupukipiun ‘

TLIasMILIA
pSC 101

PeromérmaaTt JHE MoXeKyIATAPIHE TYTYEYEH
XFAEARPAIAPHI AHTHOHOTIK IMUTHP 0K oM
XYCYCHATHTA KApad ampaTim

}
CHeACH e ACHCXCHe)

JHK ¢parment-napunu miazmMuganap EpaamMmuia KIoHmam Oyinya
Taxpuba cxemacu.
1-Bupuxmupunaémean cemepo-noeux /[HK,; 2-anmubuomuxka
yuoamauiux oyuuua maprep, 3-JAHKnune pekomounanm monexynacu, 4-
Pexomounanm J[HKnu 6axmepus xyxcatpacuea Kupumuud.

[lnasmuna tapkubuna dakat O6up gona EcoPl pectpukrasa
dbepMeHTH TaHMO KecaguraH cauT (Maxcyc HYKJIEOTUAIap
W3YUJUIMTH) ~ Oynrannuru  cababmu, QepMeHT  IIa3MUaHUHT
XaJKAaCUMOH KYTII 3aH)XUPUHU (PaKaT Oup KOMuIaH KECUO «EMUIIKOK
Y4JIU OYWK XaJIKa XOJaTUra yTKa3aau.

[Mnazmuga pSC 101aunar JIHKcu nyak taékuacu yuyH Oerona
JIHKuuur EcoPl-dparmentnapu Ounan apanamtupunagu. JIHK-
nuraza ¢epmentiapu épaamunaa 6erona JJHK ¢parmentnapu Ba pSC
101 mnasmuga sAroHa peKOMOMHAHT MOJIeKylara OupJalmITUpUIIaIU.
Cyurpa Oy pekoMOMHAHT Miaa3MHUJIaHU E.COJIHMHT KOMMOUTEHT
XyXKalpanapura KyIWiIrasga y OakTepus Xyxkalpacura KHPaI.
PexoMOMHAHT [Ia3MUaHW TYTYBUHM XYXKailpajlap TeTpamUuKIUHINA
CEJICKTUB MYXHUT/a aXKpaTuiaau.

JHK Jawraza kymHu HyKIeoTuiap opacugard  ¢ochoaudbup
oornapunu Tukiam opkamu JIHK Oynakmapuau Oornam kabu OuTTa
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acocuii Bazudanu Oaxapanu. by sxapaén murupnam ne6 atamamu. ['en
MyXaHIUCIUTHAA KynuH4Ya Jurupiam  ydyH T4 daruauar  JIHK-
aurazacuaad ¢dovnananunand. T4 nurasza Eépmamuaa JIHK wuHr xap
KaHaai Oymarm “€numkoK ywin”® €Ku “TYMTOK Yy4win~  KHCMIJIapH
oupuktupuiagu. by sHr k0 Kymianunaaurad GepMeHTIapaaH OupuIup.
JAHK maxaununune 6aom-oypazaunaut ycyau Hadakar kJIHK Ba
reHoM Oubnuorexanapu CKpUHUHTHUAA, WyHUHTAek reHoMm JIHKcuuwm
TaxJun Kuiaumga xam ¢oungananunanu. Ly ycyn €pmamupma renompaa
myaiissH JJHK wu3uunnuru umTUpoKWHU aHUKIAINl MYyMKUH (Macalad,
TpaHCTeH YCHUMJMKJIAp TeHOoMHUJa OeroHa TeH UIITUPOKH, TIeH
HYCXaJapUHHUHI KYNalluIi¥M, TE€HHUHT HYKJICOTHU] H3UYUJJIUTUIATH
y3rapuluiapHd TaxJIMJI KWW MYMKHUH). brnor-nyparainam ycynu
ounan JIHKuu raxnun kunum myaisa JJHK ¢pparmenTinapuHuHr ynapHu
CleM(pUK HUIIOHJAHTAH 30HJJNap OWiaH Jyparaijam Hyau OpKaiu
aHUKJallra acociaHrad. ¥ kyuuaaru Oockuuiapaan uoopar: 1) JJHK
pectpuknusicu; 2)pectpuknusuianrad JIHK ¢parmentnapunu rengax
HeWnoH ¢uiurpra KY4YUpUII Ba ylIapHU HUMMOOWIM3auusiam; 3)
HUIIIOHJIAHTaH 30H] OWJIaH ayparanan.

¢ K OPH MOJIRKYIIAP

PE‘{‘T])I]I{TTI?TIJ'ITI]) e aanIIaa FILOp 0TI TIAaln
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Cay3zepH 0Yyiinua 610T-ayparaiiyiam ycyiau NPpUHIUIIH.
FOxopu wmonexkymsip xpomocoma JIHKcu Outrra &xm Oup Heuta
pecTpukrazajap OwiaH Kecunaauw. Xocul OynraHn ¢parMeHTiIap
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araposaiu reima odnekTpodope3 KWIWII OpKajlu axpaTWIagud Ba
onnuuaad aenarypauusiianrad (0,4 M NaOH) rexnusr yctura HenoH
buntp, yHUHr yctugan Guatp Koroznap kKyhunaau Kanumisp kydnap
tabcupuga JHK d¢parmentnapu nepnenaukynsp paBumga ¢Guiarpra
yTuoO, y 6unan Oofnananu (MMMoOMIM3auusiIaHaan). byHnai kydupun
omortunr (bmot —cypum) ne6 aramagu. bynma duntpaa reaHUHT
perumnkacu xocudl Oymamgu. CYHr GUITP paJoakTHB HUIIOHJAHTAaH OUP
3aHKUPJIM  30HJ COJUHTAH »JpUTMara >KOWIAmTHpWITaHaa Quiarpra
oupukkan xpomocoma JIHKcu dparmentnapu Ounan KYmuiauo
nyparainanaad. 3oHA ¢dakar y3ura romoznoruk JHK wu3zuniiuru
TyTyBuM (pparmeHTiap Ounan ayparaitnanaau. Humon Ounan OorinaHran
dbparmentinap paauoaBTorpadus OpKaJu aHUKJIAHAIU. CaysepH
(Soythepn brotting) 6Vitnua 610T-nyparaiialiHUHT cXeMacu OEpUJIraH.
PanuoaBrorpadusga xocun OyiAraH 4Yu3WKYajdap OpKaH
reHoMJa TaxXJIMJd KWJIMHAETraH (QparMeHTiap MaBXyIJIUTUHU, Oy
W3YUJUTUKIIAparu y3rapunuiapHu (nenerus,
WHCEpIINA),YU3UKIAIApHUHT 04 €KUM TYK paHTd OpKaJlu TeHHUHT
reHOM/JIaru HycXajlapy COHMHU aHHUKJall MyMKHUH. JleMak, Oy ycyn OyTyH
F€HOM Ba aJOXKJa FeHJapHU TaxXJIUJ KUJIUII YYyH XaM KYJUIaHUJIaIu.
1. BekTop Mosekynanap KaHaail Makcaaiap/aa KyUTaHIIau?
2. Ynapra Kanjai tanabnap Kyinnaan?
3. bakTepus mnazmMumanapuaaH KjaoHmanga GongasaHUuIl MyMKHHME ?
Kannait amanra omupunagu?
4. JIHK nurazanap Hykieotuiapau Oup-ovupura OupiamtapaanMu?
Kanpgaii amanra omanu?
5. JHK TtaxaunuHuHT OJIOT-Ayparaiiiam ycyiau MaBxyamu? Masxyn
OyJica KaHJal TaxJIviI KUIUHAIU?

VI. MYCTAKWJI TABJIUM MAB3YJIAPU
MycTakui TAbJIMMHH TAIKKJI ITUIIHUHT [HAKJIX Ba Ma3MYHH

Mycrakun TabJuM TErMIUIM YKYB MOAYJIM Oyiuya wuiuiad
YUKWITaH TOMIIUPHUKIAP aCOCHIA TAIIKWJ 3THJIAU Ba YHUHT HaTH>KACH1a
TUHIJIOBUMJIAp OUTUPYB UIlK (JIOMKXA UILIN) HU Talépraaiau.

butupyB umm (Joifuxa uim) goupacuga Xap OUp TUHIJIOBYU Y34
napc Oepa€tran ¢aHu Oyiinya DSIEKTPOH YKYB MOAYJUIAPUHHUHT
TAaKJAUMOTHHU Tanu€pIiaau.

DNEeKTPOH YKYyB MOAYJUIAPUHUHT TaKAUMOTH KyHHIard TapKuOuit

KucMmtapaad ubopar Oymaau:
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Cunna0yc;
Keiicnap 6anku;
Mag3ynap 0Vitnua TakaIuMoTIIap;
bomika marepuamnap (panuu y3namrtupuiira €paam O0epyBuUd KyIIMM4Ya
MaTepuajyiap: 3JEKTPOH TabJIUM  pecypciapd, Mabpy3a MAaTHH,
rJjoccapuii, TeCT, KpOCCBOP/I Ba OOIIIK. )
OnexkTpoH YKyB MOAYJUIApUHM Tai€prnamiga KyWuJarwiapra aaoxXuja
»pTHOOP Oeputanu:

— TaBCHUs KWIMHTaH aAa0uéTaapHy YpraHuill Ba TaXJIAJ ITHIIL

— CcOXa TapakKUETUHUHT YCTUBOp HYHAJIMIUIApU Ba BasualapuHU

CPUTHLLL

— MyTaxaccuciauk (¢aHiaapuiard HWHHOBALMSUIApAaH Xamja WIFop

XOpWXKUM Taxkpubanapaan dhoigaiaHul.

[IyHuHTACK, MYCTaKWJ TabJIUM >KapaéHuJa TUHIJIOBYM KacOui
(daonusITH HaTMXKAJTApWHU Ba Tajladanap YYyH SpaTWITaH YKyB-METOIMK
pecypcnapuHu “INEeKTpOH MOTP(POIN0” TU3UMHUTa KHUPUTUO OOpHIU
JIO3UM.

MycTakui TabJIUM MaB3yJIapu
1. Kynbrypanana€rran YCUMITMK XyKapaiapu OuiaH
MUKpPOOPTraHU3MAapHUHT CYHbUI aCCOLMALUSACUHA APATUIII.
2. VCcHMIMKITapHUHT XOCHIIOPINTHHN OITHPHIIIA GHOTEXHOJIOTHSL.
3. IHK mnykmeotuanapu kerMma-ketnuruHd axukiaam Ba JIHK
OYnakIapyuHU CHHTE3JIAIIL.
TpaHcrenes Ha3apusACH Ba YHUHT aXaMUSITH.

o

[TpokaproT Ba SyKapuoT XyKaipajap T€HOMUHUHT OUOKMUMEBUMN
XyCYCHUSTIApH.

Oxcui1 OMOCHHTE3U Ba YHUHT T€HETHK JapakaJard peryJsiusicu
['ennap sKCpecCUsICUHUHT OMOKUMEBUN OOIIKAPUITUIITN
buokuméBun »kapa€HIApHUHT TEHETUK PETyIISALUAICU

© N o

JIHK Ba reHeTWk KOMHWHT MOXUSATH Xamja YHUHT OHOKHUMEBUI

ncOOTIapH.

10. Xy>xaitpanap

11.reroonauuu cakiiad KoiUiga OMOTEXHOIOTHS.

12.YeuMimKk — XyKaiipamapu — CeleKUMACHAa  OMOTEXHONOTHSHUHT
aXaMUSITH.

13.Veumimk  XyxaiipanapuH  KyJIbTypalallHMHT  MKTHCOMMIA
aXaMUSTH.

14.Veummik TYKuManapuaas GpoiiaiaHu6 NKKHIAMYH METOOONMTIAp

CHMHTE3MHHU amMaJira OlMpHII.
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15.Veummmk

XyKaupa Ba

TYKUMaJIApHUa

HKKHWJIaM4iu

MCTO6OJII/ITJ'IapHI/IHF TyHHaHI/IHII/II‘a TabCHUP 3TYBYU OMUJLIIAP.
16.bHOTEXHOJIOTUSTHUHT SKOJIOTHK ACIICKTJIApH.

17.Vcumuknap

pecypcnapu

UCTUKOOIIapH.

18.ComMatuk xyskaipanap KyJITypacH.

19.T'eroonaHYN cakiam ycyapH.

KyJlbTypanapuiaH

dboianaHuIn

20.buonoruk azoTdukcaius caMapagopIUTrHHA OIIUPHIIL

VIL. TJIOCCAPUH

TEPMUHJIAP Y3BEKYA Tepmunia HUHIJIN3YA
P
Arapo3sa JICHT U3 Agarose Polysaccharides which
CYBYTJIapUIaH receive from algae;
OJIMHAIUTaH It is used as a gel
TIOJTUCAXAPUT, medium in
anekTpodopes Ba electrophoresis and
xpomaTtorpadusia chromatography
I'CJIZIM MYXUT
cudaruaa
ol nananuIa M.
aiipum opranusm éku | Aggregatio | Education in a pile of
Arperanmus- XyKalpaJlapHUHT n some organisms and cells
TYIUJIAHULIH, FYXK
0y10 KOJIUIIIY.
Axanranus- MOCJIAIIMIII- Adaptatio the adaptation of
OpraHU3MIIAPHUHT n organisms to a habitable
DBOJTFOITHUS environment in the
KapaéHua ro3ara process of evolution
KCJIT'aH sIIail
HIapoOUTUTra
MOCJIalIlyBH
A3oT00aKTEp- SpKHH Xonaa smad, | Azotobacte | a type of bacteria that
XaBOJIaH a30T r live freely and gain

TYIUJIOBYU

nitrogen from the air
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OaxkTepusIap TypH.

AHa’poouo03- - Opranusmnapauar | Anaerobio Vital activity of
SPKUH KUCIOPOJ Sis organisms in the
OynMarad MyxuTaa environment where there
Xa€T KeUNPHIIN Is no free oxygen
AHTaroHmcT pakuo- Antagonist | Rival — microorganisms
MHUKPOOpPraHu3MJIap which stop vital functions
XaéTHHU TYXTaTyBYU or kill other
¢ku OyTyHJIaM microorganisms
6ap060/ KUITyBYH
Oomka 6up
MHUKPOOPTaHU3M.
AHTHTeHJIap- UMMYH TU3UM/IA Antigens specific proteins that
aHTUTENIAJIAP XOCHUIT induce and influence the
Oy IMIIMHA formation of antibodies
WHTYITUPIIOBYH, in the immune system
AHTHUTEIIA MTalI0
OyIuIImMra Tabcup
ATYBYH CIIELUPUK
XaMKOPJIMK KAJTYBYH
OKCHJLIIap.
Ancopouus KaTTHK Oupukma — | Adsorptio | Absorption process liquid
ajicopOeHT Onman n and gas components into
CYIOKJIMK €KH Ta3 a solid compound -
KOMITOHCHTJIAPHUHT adsorbent
FOTHJTHIILI
KapaCHUIUP
Bazan acoCHii, acocra Basal Main; basal calves that

TErulUIN; acoCuaa
€KW YHUHI Tarujaa
KoWnamraH-0azan
TaHaydajap-
JYKapUOTUK
KOHUBOpAap (oA
YKOHUBOPJIAp,
CYBYTJap)
XUBYMHJIAPUHU

help keep the flagella of
eukaryotic animals
(simple animals, algae)
on the outer layer of
cytoplasm

OUTOINIa3MaHUHI'
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TaIlIKA KaBaTUra
UMb TypuIlInura
&pnam Oepanuran

TY3WIMA.
Basuneran YCUMITUKIaT | Basipetal Transport of plant
TPaHCHOPT MOITAJTAPHUHT transport substances to the root
WIIU3HUHT aluKal apical meristem
MEpHCTEMacura
TPAHCIIOPTH.
Bakrepuodar.a OakTepusUIapHU Bacterioph Viruses that infect
p MHDEKIIATIOBYN age bacteria
BUpYCIap.
Bunap- MKKHA KUCMIaH Binary consisting of two parts;
ndopar; OuHapIU binary nomenclature - the
HOMEHKJIaTypa- name of the micro-
MUKPOOPTaHU3MIIap/] organisms with the name
a aBJIOJ Ba Typ HOMH of generation and type;
OunIaH aTaJIuIIN; binary fission - the
OWHApIH Oy TMHUIII- fission of cells during
Xy KaipagapHUHT multiplication
KYTaluIll BaKTH1a
UKKUTa OYIMHMILIN.
Buorenes- TUPUK opranusmiap | Biogenesis release of organic
TOMOHUIAH OpTaHUK substances from living
OMpUKMaIapHUHT organisms
XOCHJ OYJINIIN.
Buomacca- MUKpoopranusmiapH | Biomass Biomass is organic

Y YCTUPWITaHUJA
XyXKanpanapu
Maccacu KA TUPUK
OpraHHU3M Maccacu;
dhaon 6momacca-
OMOJOTUK (haOJIITUK
KypcaTyBUYU Macca;
KYpyK Onomacca-

matter derived from
living, or recently living
organisms. Biomass can
be used as a source of
energy and it most often
refers to plants or plant-
based materials which are

not used for food or feed,
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https://en.wikipedia.org/wiki/Organic_matter
https://en.wikipedia.org/wiki/Organic_matter

OpraHu3MJIaPHUHT
KYpPYK OnoMaccacu.
VY xyn GuoMaccaHUHT
15-30% wHM TamKuI
dTaau; Xy
Onomacca-cy3uill EKu
alJIaHTUPUILL,
YYKTUPUILL
HaTH)Xacu/la CYIOK
03yKa MYXUTHJIaH
aXpaTuO OJIMHTaH
Xy>Kanpa Maccacu.

and are specifically
called lignocellulosic
biomass. As an energy
source, biomass can
either be used directly via
combustion to produce
heat, or indirectly after
converting it to various
forms of biofuel.
Conversion of biomass to
biofuel can be achieved
by different methods
which are broadly
classified into: thermal,

chemical,
and biochemical
methods.
BbuoduabTp -0KaBa CyBJIApHU Trickling Biological wastewater
OMOJIOTHK KUXATIaH filter treatment
TO3aJIauINTaH
HHIIOOT
Buopeakrop- OMOJIOTHK Bioreactor | A bioreactor may refer to
peakIusiIapHu any manufactured or engi

amaJra OLIMpHUIITra
MYJDKaJIJIAHTaH
curuM. by atama
a’po0 Ba aHa’POO
OpraHu3M
XyKanpajapuHu
YCTUPHUII YUYH 3apyp
OynraH curuMiapaa
Xamza xyxaupa Ba
dbepMeHTIapHU
TyIUIanga
dbolnananaguran
Haiyagapra
HUCOaTaH
UIUIaTUIAN.

neered device or system
that supports a
biologically active
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
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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/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/Chemical_substance
https://en.wikipedia.org/wiki/Aerobic_organism
https://en.wikipedia.org/wiki/Anaerobic_organism

commonly cylindrical,
ranging in size from litres
to cubic metres,
and are often made
of stainless steel.

BuocuHTe3- dbepmeHTIap Biosynthes Biosynthesis (also
TabCUPHUIA TUPUK IS called biogenesis
OpraHmu3miIapjaa or anabolism) is a multi-
oI step, enzyme-
OMpuKMaapIaH catalyzed process
MypaKkad opraHuk where substrates are
MOJITAJTAPHUHT XOCHIT converted into more
OyuIy. 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.
BuopekyabTuBa | KasuiMa Ooinkinap | Reclamati | Plant cultivation after the
Us- OJIMHTaHUJAaH CYHT on excavation of minerals
KOMIIapHU TEKUCaao
YCUMIIUK YCTHPHIIL
Buotexnosorusi- | tupuk opranusmiap | Biotechnol | Biotechnology is the use
&xu OMOJIOTUK ogy of living systems and
KOHYHHST Ba organisms to develop or
XYCYCHSITIAPHHUHT make products
caHoaT MUKEcHIa
NHIJIAaTHJIINIINA
xakuaaru pan
AYHAIUIIN.
BekTop- T'CHJIApHU KIIOHIamga | Vector In molecular cloning,

doiinananuaaIural
peruukoH. Tabumit
BEKTOpJIap-KHUHK

a vector is a DNA
molecule used as a
vehicle to artificially
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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
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iazMujanap,
BUpYCIap Ba
O6aktepuodarmap.
CyHbuii BEKTOpIap
aca JIHK-nuraza
épaamuia xap Xui
MaHOanapaaH
onunran JIHKuu
OMpJIAII TUPHIIT
acocujia Ty3uiajiu;
YPHUHHU OJIUILI
BEKTOpHU-
KJIOHJIAIITUPYBYH
BEKTOD;
YCUMIIMKJIap/a
KJIOHJIAII BEKTOPU-
YCUMIIUK
Xy>Kaiipacura 0erona
JAHKHu yTkazum Ba
YKOMITAIITUPUIL
Ounan
HIyFyJUIaHAUTaH TeH
MYyXaHJIUCITUTH]IA
UIIaTUIAAUTaH
BEKTOp; IJIa3MHU/J1a
BEKTOpHU-OEroHa, €t
JAHK naru resn €éxu
Oup Heya reHJIapHU
Oy Xujjarv resjiapu
Oynmaran
Opranusmra yTka3uo
KyWumu/aa
KaTHaIaaurad
1a3MuUa.

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/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/Plasmid
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/Origin_of_replication
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reHOTepaHI/Iﬂ- PECUHUIIMCHT I'CHOMUT A

XyXalpanapHu OJIUIIT

OeroHa reHjapHu
KUPUTHUII EKU
OMOJIOTUK OOBEKT
TYKUMaaapuaa
TEHETUK COFJIOM
COMATHK

€épIamMuia HacJInum
KaCaJUIMKJIapUHU
JlaBoJianl.

Gene Gene therapy is the
therapy therapeutic delivery

of nucleic
acid polymers into a
patient's cells as a drug to
treat disease.

I'enoTun-

acoc TeHJIAPUHUHT
tymamu. Upcun
acoc—
OpraHU3MJIAPHUHT
TeHETHUK (MpCHii)
KOHCTUTYLUSICUHUHT
Ba YHHUHT Oapua
TCHJIAPUHUHT
MaXMYH.

Genotype | The genotype is the part
(DNA sequence) of
the genetic make up of
a cell, and therefore of an
organism or individual,
which determines a
specific characteristic
(phenotype) of that
cell/organism/ individual.

I'enoona-

OpTraHu3M TypJiapu
€K1
MOMYJISLUSCUIaT U
Xap X reHiap
TypJIApUHUHT COHU

Ba TApUXHU.

The gene | The gene pool is the set
pool of all genes, or genetic
information, in
any population, usually
of a particular species.

I'erepo3uc —

Oup-OupuaH KaTop
XyCycusiTiap Ba
Oenrunapu OmnaH
bapkIanyBUH
OolLTaHFUY
IaKUTApHA
YaTUIITHPHUIIT
HaTH)Xacuaa mammao
Oynran OupuHIU
aBJIOJT
JlyparajlapuHUHT

Heterosis | Heterosis, hybrid vigor,
or outbreeding
enhancement, is the
improved or increased
function of any biological
quality in
a hybrid offspring. The
adjective derived
from heterosis is
heterotic.

Amrant

100
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https://en.wikipedia.org/wiki/Population
https://en.wikipedia.org/wiki/Species
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KOOWJIUSITHHUHT
OILINIIIH.

I'uopun- Jyparai-reHeTHK Hybrid In biology a hybrid, also
KUXATIAH Xap XM known as cross breed, is
OynraH TypiapHu the result of mixing,
YATUIITAPHIL through sexual
HATHXKaCUIa XOCHUII reproduction, two
OyJraH reTrepo3urora animals or plants of
xuacu. Ora-oHa different breeds,
UpCUll OCNTHIIAPTHH varieties, species or
y3uma genera.[1] Using genetic
My’KaccaMyIalTHPraH terminology, it may be
OpTaHU3M. defined as follows.
I'uHorenes — MypTaK XaJITach Gynogenes | Offspring are produced
XyXaipanapuaan IS by the same mechanism
YCUMITHK TTali10 as in parthenogenesis, but
Oynu sxapaéHu. with the requirement that
the egg merely be
stimulated by
the presence of spermin
order to develop.
I'uduiap- uJagap-3aMOoypyr Gifral A threads — of molds
TaHACHMHU TAalIKWJI
ATyBUM OUp EKU OUP
Heua XyXanpaaaH
XOCUJ1 OyraH,
MHKPOCKOIIa apaHr
KYpHII MyMKUH
Oyniran uruiap.
T'opmon TOPMOH Ba OKCHII Hormone Connect hormone and
penenTop pPELENTOPHHUHT receptor | protein receptors, the first
KOMILIEKC- oupukuim, ropmon | complex | degree of the influence of

TabCUPH aMaJira
OIIUIITUHUHT
OMpUHYN OOCKUYH.

the hormone
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I'opmon cTatycu

— OHTOI'eHe3/1a
YCUMIIUK Ba XaliBOH
TOPMOH TU3UMUHUHT

YMYMUH XO0JIATH,

Hormone
status

The general condition of
the animal and plant
structure in ontogenesis

HecTpykuus —

MO/IJIaJTApHUHT
napyajlaHuII OPKAIIN
($bU3M0IOTUK
baomuruan
WYKOTHILIHN.

Destructio
n

Loss of physical activity
by splitting substances

JTupuddepenun
ﬂ -

UXTUCOCJIAIITaH,
OynMHMaiuran
Xy KapajgapHUHT
nupepeHmsiianmac
JaH Oy nuHaETran
KaJUTyC
Xy>Kanpanapura
auJIaHUI.

Differ

Jdunonyg —

Ma3Kyp Typra xoc
COHJIapHHU
KypcaTyBun
TOMOJIOTHK
XPOMOCOMAJIAPHUHT
WKKUTA TYIJIAMHU
Owan
XapakTepJIaHyBYU
PO, XyKanpa Ba
OpTaHU3M.

Diploid

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

JAuddepenumsi
am —

acOCHU Ba SHTHU
XOCHJI OYran
XyKaupaiap
opacuaa, IyHUHTIEK
SIHTH XOCHWJI Oyiran
XyKaupanap opacuaa
dapk ro3ara
KEJITUPYBYH
XKapacHiap
KOMILIEKCH.
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JHK — T€30KCUPUOOHYKIIEH DNA Deoxyribonucleic acid is
H KHCJIOTaNap a molecule that carries
MOJIEKYJIaCH, most of the genetic
HYKJICOTUJIAP instructions used in the
(ameHuH, TYaHUH, development, functioning
IUTO3UH, TAMHH ), and reproduction of all
Ne30Kcupr003a Ba known living organisms
docdop kucnora and many viruses.
KOJIIUKJIapUIaH
TalllKWJI TOIITaH.
JTHK dbepmeHTIap DNA Cell division is essential
penIMKAIMSCH — tymramu (JJHK replication | for an organism to grow,
noJMMepasa, Jimrasa but, when a cell divides,
Ba OoIIKaap) it must replicate the DNA
épnamuaa JJHK In its genome so that the
HYCXaCHHH XOCHJI two daughter cells have
KUJTUIIT OpKaJIA YHUHT the same genetic
MOJICKYJIaJTapUHU information as their
WKKWJIAHUIINA (UKKH parent.
MapTa Kynaiuiim).
Enuk TM3uM — | Tamku Myxut 6unaH Closed A closed system is
dakat sHEeprUs system a physical system that
OpKaJTH does not allow certain
aIMaIlIUHYBYH types of transfers (such
THU3HM. as transfer of mass) in or
out of the system.
Enumkox yuJap KOMILIEMEHTJIap sticky ends DNA end or sticky
- xoigaru JJHK end refers to the
MOJICKYJJaCHHUHT properties of the end of
OWTTa UILTH yIU a molecule of DNA or a
0yuo, recombinant DNA
SHIOHYKJIea3aiap molecule.
épnamuaa Kecuo
OJIMHAJIU.
Nnentuduxanm aifHaH YXIIATHII, Identificati | Identification in biology
o - TCHIJIATHPHILI- on is the process of
MOJ11a EKH assigning a pre-
MHUKPOOpPraHu3MJIap existing taxon name to an
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TypHY Ba XUJJIAPUHU

individual organism.

aHUKJIaIIra
KapaTuiran
TaJAKUKOTIIAp TYpH.
Nmmobouan3anmn MeMOpaHantapaa immobiliza An immobilized
s (TYranm) — XyXKaiipa, tion enzyme is an enzyme that
(bepMeHTIapHU Is attached to an inert,
TYIIaIa insoluble material such as
dboiinananuaaguran calcium alginate
($bu3MK Ba KUMEBUIMA
JKapacH.

HNurudurop- TYXTaTyBUH- Inhibitor Enzyme inhibitor, a
bepmeHTIIap, substance that binds to an
baomuruan enzyme and decreases the

TYXTaTyBYU TaOWUUH enzyme's activity
€KU CUHTETHK MOJijIa
(CyHbUl OJIUHTAH).
HNuaykrop- Ho(ao xomarra Inductor inactive state of low
YTKa3auraH nact molecular weight
MOJICKYJIAJIA MOJI/IA. substances.
Nuayxuusi- (depMeHT CUHTE3H, Induction Enzyme induction is a
dbarmap process in which
PUBOKJIAHWIIN Ba a molecule induces
MyTal¥sIra yXImaran the expression of
OMOJIOTHK KapaéHHU an enzyme.
Xapakarra TyIIHPHIIL
Nuunuanusn- MOJICKYJISIP Initiation The initial stage of the
Owosorusaru translation process in
TPAHCIISAIUS molecular biology
YKapaCHUHUHT
OMpUHYM OOCKUYH.

Nuky6anus- Yyerupum-mabaym | Incubation | Cultivation. microbial
IIAPOUT/IA, exposure at a specific
xapoparaa temperature

MUKpPOOJIapHU yIIao
TYpHIL, YCTUPHILL.
NuHokynsat- KYIauTUPHUII YCYITU- The method of reproduction
TUPHUK OpraHu3miap, | inoculum of organisms,
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MacaJaH,
MUKpPOOpraHU3MJIap
CYCIICH3USACH 03yKa

microorganisms

MYyXHUTI'a
YTKa3WIraHJAaH
KEHHH STHTY aBJIO]T
Oepanu.
HNuTpon — TCHHUHT Intron An intron is any
TPaHCKPHUOIUATaHAET nucleotide sequence
raH “CyKyHar within a gene that is
CaKJIOBYH removed by RNA
MIPOTIECCHHT splicing during
xapa¢anmaa PHK maturation of the final
MOJIEKYJIAIapH RNA product.
axpanub ynKaéTran
Ba KOJIOHJIAp MaBXKY/]
OyIMaraH KUCMH.
U CCHKINK HIOKH XapOpaTHUHT Thermal
OKCHJLIapH HOpPMaJIaH OIIMIIUTA shock
(U1O) - OpraHM3M TOMOHHJIAH | proteins
Xocu1 OVIaauran
OKCHJLIIap.
Komnutenums — | Xyxaiipa, Tykuma, | Competen In microbiology,
OpraH Ba ce genetics, cell biology,
OpPTaHU3MHUHT and molecular
UHTYIUPIIOBYH biology, competence is
TabCUPIIAPHU KaOyII the ability of a cell to
KUJIUIIN Ba YHTa take up extracellular
PUBOKJIAaHUIIINHU DNA from its
Y3rapTUPHII OPKAJIH environment.
crienugpuk
TabCUPJIAHMIIL.
KommniiemenTap PHK Ba yHra compleme The two base-
3aHKHP — XaMKOPJIMK Y9yH MOC ntary pair complementary chai
KeJlauraH chain ns of the DNA molecule
HYKJICOTUIJIAPHU allow for replication of

CUHTE3JIaH YUYyH
dbolnananuaaIuran

the genetic instructions.
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JIHK

3aHXKUpJIapUiaH
oupu.
Karanaus- O30HJIaHTaH XaBO Catalysis | Catalysis is the increase
TapKUOU/Ia UIITUPOK in the rate of a chemical
3TaJUraH reaction due to the
KHACJIOPOIHUHT participation of an
OKCHJIOBUUJIIAK additional substance
XYCYCHSATHHU called a catalyst
OLLIUPUII
JIuraza-JHK 3aHKUPHJIATH DNA DNA ligase is a specific
y3WJITaH KHCMHHU ligase type of enzyme, a ligase,
bochoaudpupoor that facilitates the joining
XOCHJT KWJTHIIT of DNA strands together
Epnamuaa by catalyzing the
OMpIAI THPYBYH formation of
dbepMeHT. a phosphodiester bond.
Jlurupaam — JIHKHuHT Oup Ligation the covalent linking of
3aHKAPAATH Y3UITUIIT two ends of DNA or
OpKaJTi aKpaJira RNA molecules, most
acociap opacuaara commonly done
dbochoamdpup using DNA ligase, RNA
OOFJIApMHHUHAT XOCHIT ligase (ATP) or other
oynumu. by néopa enzymes.
TYMTOK y4JIapHHU
OMPUKTUPHUILL
xosutapuaa Ba PHK
OOFIap XOCHI
oynmummmIa xam
KYJUTaHWIAIH.
JIn3zuc- 9pUO KETHIII, Lysis Lysis refers to the

napyajaHuI-
dbepMenTap,
KHCJIOTallap Ba
UIIKOpJIap
TabCUpUJIA
XyKarupajJapHUHT
napyaJlaHuIIN;

breaking down of
the membrane of a cell,
often by viral, enzymic,
or osmotic mechanisms
that compromise its
integrity.
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OakTepus
Xyxapacuaa
OakTeprodarJapHUHT
Kylanumm
HaTHXKacuaa YHUHT
9puO KETHIIIH.

Mapkep (JIHK) anekTpodopes Marker Genetic marker, a DNA
— renuaa pparMeHTIap (DNA) sequence with a known
YITyaMUHH location associated with a
aHUKJIaIaa particular gene or trait
dbolnananunaguran
MabJIyM yJIdaMJiaru
JHK ¢parmenTu.
Mapkep res — YKOUJIAIITaH JKOHH Marker A marker gene is
AHWKJIAHTaH Ba aHUK gene a gene used in nuclear
deHoTUITHK biology and molecular
KYpUHUIITA AT TCH. biology to determine if
a nucleic acid
sequence has been
successfully inserted into
an organism's DNA.
MaTtpuua. 1) mabirym Oup TaHa Matrix Matrix, the material or

(mraxn) 6Ynauo, yHra
Kapal siHTH
ITAKTHUHT XOCHIT
oymuim; 2)
(MoJieKyanu
ouonorusana) JJHK Ba
PHK unnapuau
KOMITJIEMEHTJIap
CUHTE3JIaHUIITN YUyH
acoc cudarua
XM3MaT KWJIauTraH Ba
HYKJICUH
KHUCIIOTAJIapAaru a3oT
aCOCIIapUHUHT
KETJIUTH.

tissue between cells in
which more specialized
structures are embedded
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MeTab0Ju3M-

OpaJUK aJIMaIINHUIIL,
S’bHU MOJIAJIAPHUHT
XyXKaipa naura
TyIIITaH BaKTHIaH
OXHPTH MaxCyJIoTiaap
XOCHJI OYITYyHTa
KaJap anujaHUIIIN;
KaTaboJIM3M Ba
aHa0OJU3M KapacHu
WUFUHNCH;
KOPOHFYJIUKA
KedaauraH
MeTaboJIu3M-
MHUKPOOPTaHU3MIIAPH
UHT (KUPMU3HU
OaxTepusIap
Rhodospirillum)
KOPOHFHUJIa a3po0
X0J1/1a yCUIIl
XycycusTu. by
XyCYCHSAT
OakTepusiiapaa
Hadac oIl
3aHKUPUHUHT
KEepaKJIid KuCMIIapu
OopauruaaH aajuoiaaT
Oepaau.

Metabolis
m

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

Metadoautaap-

MeTa00IN3M
)Kapa€HUIa XOCUIT
Oynanuran
MoJianap.

Metabolite
S

Metabolites are the
intermediates and
products of metabolism.

Muxkpoopranus
MJIap YIOLIMACH-

Xap JIouM Oupra
yupaiurad Ba oup-
Oupu OuiiaH OOFIIUK

XoJiga Smauaurag
MUKPOOpTraHu3MIap
Ouprnanimacu.

microbial
colony

A microbial colony is
defined as a visible
cluster of
microorganisms growing
on the surface of or
within a solid medium,
presumably cultured
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from a single cell.

Mukpodaopa- Xap XWil TypJaru Microorga | a collection of different
MUKPOOPTaHU3MIIapH nisms species of
WHT MabJIyM SIIIaIn microorganisms living
MYXUTHIarAd environment; avtoxenon
TYIJIaMU; aBTOXTOH microflora; microflora;
MUKpOQIIOpacy; CyB microflora; mud
MUKpOQIIOpacH; XaBo microflora; normal
MHUKpodIIOpacu; microflora;
OaTInK microorganism;
Mukpodopacu; microflora; soil
oJlaTAaru microflora; rizosfera
MuKpodIIopa; microflora.
OpraHusm
MHUKpodIopacu;
KyluM4ya
MUKpOGIIopa; TyIpOK
MUKpoIIopacu;
puzocdepa
MUKpOhI0pacu.
Muueninii- 3aMOypyF TaHa- Mycelium Mycelium is
3aMOypYyF, )KyMIIaJIaH the vegetative part of
Iy BJIACHMOH a fungus, consisting of a
3aMOypy¥FIapHUHT mass of branching,
ycanuraH TaHaCu thread-like hyphae.
0ynuo, Oup Ba Ky
XyKalipaJia ummgaiap
(rud)nan udopar.
Moaudukanus- | mukpoopranmsmiiapa | Modificati A modification is a
UHT (PEHOTHUIIHK on change in the physical
Y3rapuIm, s5HU appearance of
Xy)KallpaHUHT an organism (phenotype)
I'CHETHK caused by environmental
arrmapatiapura factors.
ajokanop OyiamaraH
y3rapuiuiap.
Mopdorenes — | opran (opraHoreres), | Morphoge Morphogenesis is
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TYKUMa(TUCTOTEHE3) nesis the biological
Ba Xy>KaWpaJapHUHT process that causes
(uuTOoreHes éxku an organism to develop
XyKalpallapHUHT its shape.
b depeHIHSIIaHUTIT
1) IaKJJTaHUII
JKapacHU.
Opranu3mMiapHUHT
PUBOKJIAHUILN
KapacHuaa
TU3UMIJIADHUHT
TabaKaJaHUIIN.
MyTarenes- MyTareHes Mutagenes | Mutagenesis is a process
Y3rapuITHHUHT IS by which the genetic
(MyTareHe3HHHT) pyil information of
Oepumm-opraHu3MIa an organism is changed
UpCHI y3rapumuiap- in a stable manner,
MYTaIMsUIAPHAHT resulting in a mutation.
BYXKYAra KEJIUII
)kapa€énu. by xxapaéu
acocusia Upcum
axOOpOTHHU CaKJIOBYH
Ba HACJTa YyTKa3yBUH
HYKJIEUH KUCJI0TajIap
MOJIEKYJIACUHHUHT
y3rapumm €taau.
Myrarenmap — | JJHK monekynacuma | Mutagens | A mutagen is a physical
MYyTalUsJIaPHUHT or chemical agent that
naimo Oyuii changes the genetic
JacTOTAIAPUHU material, usually DNA,
OLIMPYBYH OMUIL. of an organism and thus
Wpcustan increases the frequency
y3rapTUpyBUYHIIAP- of mutations above the
MyTanusiap XOCHII natural background level.
KWIYBYM (PU3UKABUIA
Ba KUMEBUU
OMUJLIap;
MyTanus — reH, xpomocomazaaru | Mutation A mutation is a
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HYKJICOTH /T permanent alteration of
W3YUIUIHK, the nucleotide
T€HOMHUHT OHUpopTa sequence of
OCIITHHHUHT the genome of
y3rapuimmra Ba an organism, virus,
yJIAPHUHT or extrachromosomal
aBJIo/Iapaa DNA or other genetic
CaKJIaHHUIIIUTa 0110 elements.
KCJIYBYH CIIOHTAH Ba
HHAYLHHUPJIAHTaH
Y3rapuiIlu.
Hwon - y €ku Oy Target cell | target cells are red blood
XyKaiipa— duTorapmMoH cells that have the
pEIeITOPHHA appearance of a shooting
TYTyBYH Ba target with a bullseye.
(dbuTOrapMOHHUHT
KOHIOCHTPAIUACH
y3raprasaa
MeTa0O0JIM3MHHU
y3rapTupyBuu
XyKaupa.
Hyxkiaenn Typau Hykineotumiap | Nucleic Nucleic acids are
KHCJI0TANap — KOJIIUKJIApHIaH acids biopolymers, or
TAIIKWT TOTITaH large biomolecules,
IOKOpY MOJICKYJISIP essential for all known
Tabunii GupuKMaap forms of life. Nucleic
(monmmepap). acids, which
Xyxaiipa MaFr3HHUHT include DNA (deoxyribo
ACOCHHU TAIIKHJII nucleic acid)
Kuaau. Hykmenn and RNA (ribonucleic
KHCJIOTATApHUHT acid), are made
ukkn Typu: PHK, from monomersknown
JIHK as nucleotides.
XyKanupajapHUHT
JIOUMUM
KOMITOHEHTJIApUIAND.
Hoocdepa- ounochepanu tabuar | Noosphere The noosphere is the
KOHYHJIApU acOCH/Ia sphere of human thought
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OoIIKapuIll, UHCOH
OHTMHUHT IOKOpH
TapaKKUM STUIIN

OpraHorenes — yIOIIIMacCIaH Organogen In animal
ycaéTran Kajmryc esis development, organogene
XyXKaiipanapuaa sis is the process by
opranjap (Wiaus, which the ectoderm,
Oornutanruy Oapriap endoderm, and mesoderm
Ba HUXOJJIAP) XOCHJI develop into the internal
Oy sxapaéHu. organs of the organism.
O4uK TH3UM — | TAIIKH MyXHUT OHJIaH Open the external environment
SHEPrus Ba MojIamap | Systems and the energy and
Owrtan material exchange with
aJIMallIMHaIuTaH the system.
TU3HUM.
O3HK 3aHKApPH- MOJIJTaTApHUHT food chain | A food chain is a linear
ailllaHMa XapakaTu network of links in a food
web starting from
producer organisms and
ending at apex predator
species, detritivores, or
decomposer species.
O30Ho0IU3- O30HHHUHT Oxonolysis | The process of fixing the
UKKHJIaMYH Ba first and second carbon
OupIamMuu yriaepo 0zone connection
Oormapura
dbukcarus xapaéuu
IMapreHorenes — | acocuuHr akar ona | Parthenog Parthenogenesis is a
Xy)kalpa reHiapu enesis natural form of asexual
UIITUPOKHUIA reproduction in which
PHUBOKJIAHMIIIH. growth and development
ofembryos occur
without fertilization.
Inazmuaa — ABTOHOM Plasmid A plasmid is a
peIUIMKANHsIaHHUIITa small DNA molecule

KOJIUp, TapKuOuIa
peLUIMTUEHTIAPHUHT

within a cell that is
physically separated from
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OeroHa reHJIapuHU Ba
oomka JJHK
W3YMJUTATAHA TYTHIII
Ba TEHOMTa KHPUTHII
XYCYCHUATHTA 1T,
WKKHU 3aHKAPIH

a chromosomal DNA and
can replicate
independently.

xankacuMmoH JIHK
I1asMuJ] BCKTOPH
aCcoCH.
IMoananenniiia | nommaaenun kucnora | Polyadenyl | Polyadenylation is the
I — U3YUITATHHAHT ation addition of a poly(A)
sykapuoT PHK 3- tail to a messenger RNA.
y4HUIra YHUHI CUHTE3H
TyraraHuJaH CyHT
OMPUKUIIIH.
IMoaunnouausi — | opranusm rarons | Polyploid | Polyploid cells and organ
XpomMocomaiap Isms are those containing
HUFUHIMCHHUHT more than two paired
Kappaad OPTHUIIN (homologous) sets
OunaH OOFIJIMK of chromosomes.
Oynran upcui
y3rapyBUaHIMK.
Ipoandepamnust XyXaipa Ba Proliferati | The term cell growth is
— TYKHUMaJapHUHT on used in the contexts
KYTalum iy of cell development and
OuIaH XOCHII cell division
Oy uIy. (reproduction).
IMpomoTop-— TCHHUHT promoter | In genetics, a promoter is
TPAHCKPHUITIUSICH a region of DNA that
OONLIaHUIIH YUyH initiates transcription of a
»aBoOrap KHCMHU. particular gene.
Iponykiaeyc — ypyFaaHran tyxym | Pronucleus A pronucleus is the

XyKaupa sapocH.

nucleus of a sperm or
an egg cell during the
process of fertilization,
after the sperm enters the
ovum, but before they
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fuse.

IIporon Maxcyc OKCHUIap Proton A proton pump is
noMmnacu épnamuaa pump an integral membrane
IPOTOHJIAPHUHT protein that is capable of
XyKaipa moving protons across
MeMOpaHaCH OPKaJIH a biological membrane.
YTULI KapacHHU.
Iporomiacr MeXaHWK iyn Omman | Protoplast Protoplast, initially
¢ku hepMeHTIIap referred to the first
Epramua human|citation
Xy Kaipasap needed] or, more
KOOMFUIaH MaxpyM generally, to the first
KHJIMHTaH, MeMOpaHa organized body of a
épraMmuia MmaKkIunHu species. In
yiiad TypyBUH modern biology.
YCUMIIMK XyXKalpacu.
Ipodar OakTepus Prophage A prophage is
XpOMOCOMAacura a bacteriophage genome
YpHairas ¢ar inserted and integrated
reHoMu. JInzorexn into the circular bacterial
OaxTepusIapaaH DNA chromosome or
SIIAPHUHTaH, existing as an
IOKMaiiuran extrachromosomal
IIAKJIJArH MY bTa i plasmid.
OakTepuodar.
IIpoueccunr eTvnI sxapaéau | Processing maturation
Perenepanusi- XyXaipasap Regenerati cell recovery
TUKJIIAHUIIN. on
PexoMOuHaAHT TYpJI¥ TESHIIap Chimeric Chimeric genes form
reH — KOMITOHEHTIIapUIaH gene through the combination

TapKUO TOTTaH TeH.

of portions of one or
more coding sequences to
produce new genes.
These mutations are
distinct from fusion
genes which merge
whole gene sequences
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into a single reading
frame and often retain
their original functions.

PexomOunanTr | Typau manOanzapaan | Recombin Recombinant
JHK- omuaran JIHK ant DNA | DNA (rDNA) molecules
KHCMJIapUiaH noopat are DNA molecules
JIHK. 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.
PexomOunanms- KPOCCHHTOBEP Recombin
HaTH>Xacuga oTa- ation
OoHaJIap I'rCHJIApUHHUHI
KanTa
rypyxjanumm(tadaka
JIQHUIIN ).
Penapauusi- JIHKHuHT cuHTe3M Repair DNA repair is a
BaKTHIa XaM/Ja Xap collection of processes by
XWIT (PU3HK Ba which a cell identifies
KUMEBUH OMUILIap and corrects damage to
tabcupuna JJHK the DNA molecules that
MOJICKYJIaCH y3UJIHO encode its genome.
KOJITaH €K1
M KaCTJIaHT'aH
MOJICKYJIaJIapHA
Ty3aTHIlra Oyiran
XyKanpajapHUHT
Maxcyc Basudacu.
Penpeccusi- reH akcnpeccusicunu | Repression | Expression of the gene

Ba €XyJ YIIaHra
TaaJUTyKJIu (hepMEHT
CUHTE3UHHU TYXTaTUII

MEXaHU3MH.

and the mechanism of
recovery of enzymatic
synthesis
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Penpeccop- MabiyM oneponaa | Repressor | A repressor isa DNA- or
PHK cunTe3nnu RNA-binding protein that
TYXTaTaJuraH inhibits the expression of
OOIIIKAPyBYH OKCHIL. one or more genes by
binding to the operator or
associated silencers.
PecTpukTa3zajiap KeCyBYH Restriction A restriction
- depmeHTap, enzymes | enzyme or restriction end
PECTPUKIIHS onuclease is an enzyme
dbepMeHTIapH, that cuts DNA at or near
JIHKHu Mabiym Oup specific recognition
HYKJICOTUJIAp nucleotide sequences
KaTopHJia KecaJuraH known as restriction
dbepmentnap. ['en sites.
MYXaHIUCIIUTUIA
KYJUIAaHWIAUTaH
BOCHUTA.
Caiir- YpUH, )KOUITAHUTII- Location, location of a
TeHJIap XapUTaCUIaru Site- point mutation in the
HYKTaJIU MyTalus gene map
VpHH.
Cerment- Kapk, OyJax. Segment- snippet
Cenexkuus- TaHJIANI-XaBOH, Selection- new strains of
YCUMITHK Ba microorganisms
MHUKPOOpPraHu3MIapH
HHI' IHI'Y 30TJ1apHu,
HaBJIapy Ba
mTaMMJIapUHA
sipaTUI YCYJIH.
CKpHMHUHT- outra xXyxaipagan | Screening | Before switching on the
KJIOH OJIHII HyiIH contents of a clone of the
OunaH candidate chart
MHUKPOOPTraHu3MJIapH smeshannye population
WHT apaJiail of microorganisms po
TOMYJISIASICHIAaH points.
KeparuHu aKpaTHIil.
CyocTpat- 03yKa MyXHT- Substrat- Pitatlnaya consistently
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MHUKPOOpPraHUu3MJIapH dlya microorganisms
UHT YCHIIN YYyH kultivirovanie
Kepak OyJraH o3yKa
MYXHUTH.
TepmoamHaMuK | Kaiita xocun Kuur, | thermodyn | Properties sobratat
THU3UM TYTUTAII Ba amic complex elementnye
dbornamaHuIn system
XYCYCHSITHTA 3Ta
¥3apo OOFIUK
AJIEMEHTIIap
KOMILICKCH.
Tpancaykuus- OakTepuodarmap Transdukt | Perevesti retsipientnyx
&pramMua reHeTHK siya- candidate trace donornyx
MaTepUaTHHA JOHOP candidate s pomoshchyu
XyXKaipagaH bacteriophage
PEIMITHEHT
Xyxaipara om0
YTHILL.
YasTpadpuabrpa KOJIJIOU]T Ultrafiltrat | The process of selection
A - 3appavajgapHu siya of the colloidal particles
aKpaTHIII
KapaCHUIUP
daraap- BUpYCIAp. Fag- virus
denoTun- opranm3miiapHuHr | Phenotype Sum Properties signs
PHUBOKIIAHUIIIN during development of
)apaéHua r3ara the organism processes
KeJITaH XaMma Oenru
Ba XyCyCHSTIIAp
WUFUHINUCH.
®epMmenTep- | aiipum xoMaménapuu | Fermenter Apparatus for
MHUKPOOpPTraHUu3MJIap - fermentation of certain
EpaamMua OV KFUTHUIIT raw materials using
yayH microorganisms
UILIATHIATUT aH
XaMMa TOMOHHU OepK
ac0600.
®epmeHTIAp- buonorux Enzymes biocatalyst
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KaTaJmn3aTop

durtoasiekcuniia | reHoTunuk Ba pean | phytoalexi | Genotype and the actual
p— KOMIIOHEHTJIapU. ns components
doTocuHTE3- EPYFIIHK SHEPTHSICH Identification of the
UIITUPOKUA organic substances CO2
YCUMIIHKIIAp, in bacteria, some algae
CYBYTJIapH Ba ailpum with light energy
OakTepusIap
xyxaitpanapuna CO;
JTaH OpPraHuK
MoJ1ajap XOCHUI
OynuI xapacHu.
dparmeHrJiap napyanap, kucmiap. | Fragments Part
XeMOoCHHTE3 arpum xemosintez Class pitaniya
MUKPOOPTaHU3MIIapT spetsificheskimi dlya
a xoc Oynran microorganisms
O3UKJIAHUII TYPH. opredelennyx
Xpomocomaap JIHK Ba Chromoso | The genetic structure of
— OKCHJUTIapAaH uoopaT mes the core protein and
Xy’Kaiipa sIpOCUHU DNA
IeHETUK CTPYKTYypa
Xocujiacu
Hentpudyra- | axparkud,aHaautuk | Tsentrifug Separator, analytical
(;rabGopatopusi) a- (laboratory) Separator;
aKpaTKUY, vibration Separator;
TeOpaHyBYH horizontal Separator; and
aKpaTKH; evaporating Separator;
TOPU30HTAT Mazur Separator; Stir
aXpaTKUY; Separator; Preparation
OyFJIaHTHPYBYH Separator; self-released
aKpaTKNY, Separator; swimming,
YYKTUPYBYH working through the
aKpaTKHY; Separator; Separator for
TUHAUPYBYU the most part; very
aKpaTKNY, quickly turn into
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npenapaTus
AXPATKUY; Y3-Y3UHU
Oymaraauran
AXPATKUY; CY3ULI
nynu ounan
HAIUIauIUTaH
AXPaTKAY; KYTI
OYIMMIIN aKpaTKUY,
yTa T€3 alJIaHaIUraH

Separator; differentiated
divergent Separator.

aKpaTKUY,
TabaKaTaTUPYBYH,
TadoByTIH
aXpaTKuy.
HuTo3uH- JIHK Ba PHK Ctosine he Fundamental
TapkuOuIa Oyiran pyrimidine in DNA and
MAPUMHJIMH ACOCH. RNA
JHEPrusiHuHT SHEPrUSHUHT Energy Parcel Energia via
MUTPAIHSIAHA JOHOPJIaH migration | stolknovenie s donor or
1101 aKuenropra acceptor
TYKHAIILYB UyJIn
OWJiaH y3aTUITUIIH
daexTpodopes AJIEKTp MaiI0HU Electropho | Allocate particles move
Epnamuaa resis mixtures from one place
apajaniMajapHUHT to another using an

Oup >xouaH
WKKWHYH KOUTa
yTuim, 6ynakiapra
QXKpaTHIIL.

electric field
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