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Ma3skyp yKyB-ycayouii Mmakmya Ouimii Ba ypra Maxcyc TabJIuM
Ba3upauruHuHr 2017 iiua 18 Brycaaru 4-consiu Oyipyru OuiaH
TACAUKJIAHTaH YKYB pe:Ka Ba JacTyp acocuaa TaépJaHau.

Ty3yBuu:

AptukoBa P.M - TOIIKEHT KUME-TEXHOJIOTHSI MTHCTUTYTH JOLICHTH
Takpuzunnap:

Prof. Dr. Jone Angel Gulias,

Inmaculada Oribe - “KumEBuii Ba OMOMOJICKYJISIp MyXaHIHCIIHK
kadenpacu” Jle-Kantabpus ynupepcutetu, Cantagop (Mcnanus)

Ykye -ycnyouit maxcmya Towikenm Kumé-mexmoio2us uHCMUmMymuHz
Keneawmunune 2017 tiun 4 urwonoazu 10-connu Kapopu ounan maecus

KUJUH2AH.
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FOREIGN EXPERT CONCLUSION

for educational-methodological complex prepared for “Biotechnology” retraining and professional development
courses

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

In the discipline of "Molecular biotechnology” is given molecular - biological revolution, biological systems using
in molecular biotechnology. Also Synthesis of DNA, RNA and proteins is given. This module contains the technology
of recombinative DNA, chemical synthesis of DNA determination, properties of nucleotides and amplification;
optimization of genetic clones expression in procariots system; molecular diagnostics, usage of recombinative
microorganisms for oblaining advertisive product, Genelic engineering of plants: methods and application;
transgenetic animals; protheomics and methabolomics. Modem protheomics in biological system; electrophoresis of
proteins; chromalographical analyses; chemical and biological mass-spectrometry. Chemometrics.

In the discipline of “Industrial biotechnology’ is given scientific foundation of industrial biotechnology. The
sample production of industrial biotechnology; growing and storage term; production of proteins and vitamins;
production of enzymes; production of antibiotics; technology obtaining of entopathogen biopreparations; technology
of production based on water-plants

The module “Ecological  biotechnology” include the production and role of ecological biotechnology, objects
and products of ecological biotechnology, waste processing of agriculture and obtaining of secondary products.
Technology of obtain biogas production and biofuel. Cleaning technology of wastewater is given.

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

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

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

Kind regards,

\
Prof. Dr Jose Angel Irabien Gulias W
e-mail.: angel Irabien@unican es

Prof. Dr Inmaculada Ortiz Uribe T \;&»\WB

Department of Chemical and Biomolecular Engineering, Universidad de Cantabria, Santander (Spain)
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LUIIYY VKYB JACTYPH

Kupum

JlacTyp pHBOXJIaHTaH MamilakaTiapJard XOpWXKHil Taxpubanap acocuiaa
“KuMEBUN TEXHOJOTHIAPU KaWTa TauW€priaml Ba Majaka OLIMPUII WyHAJIWIIN
Oyiinua unuiad YMKWITaH YKyB peka Ba JacTyp Ma3MyHHUIaH KeIUO YMKKaH X0Jiaa
Ty3wiral 0ynu6, y 3amMoHaBUi Tajabiap acocuaa Kaita Tail€piamn Ba Mmajnaka
OLLIMPHII Kapa€HJIAPUHUHT Ma3MyHUHU TAKOMWIJTAIITUPUII XaMJa OJIUH TabIuM
Myaccacallapd TeJaror KaJpJapuHUHT KacOWil KOMIETEHTIMTHMHH MYHTa3aM
omupu® OopumIHU Makcaja Kuiaau. Jlactyp Ma3sMyHH OJHMH  TabJIMMHHUHT
HOPMAaTUB-XYKYKHI acocliapu Ba KOHYHUUJIMK HOpMAajapHu, WIFOp TabJINM
TEXHOJIOTHSJIApM Ba TMEAAroruK Maxopar, TabIuM >KapaéHnapuja axOoopoT-
KOMMYHUKAIUSI TEXHOJOTUSUIAPUHM KYJUIalll, aMajuil XOPW>KUM THJI, TU3UMIIU
TaxJIWJI Ba Kapop KaOyJl KWJIUII acociapu, Maxcyc (haHjap Heru3ujga WIMUN Ba
amManui TaJKUKOTJIAap, TEXHOJOTMK TapaKKUET Ba YKYB >Kapa€HUHU TaIUIKHUII
ATUITHUHT 3aMOHaBUH yciayOiapu Oyiinua CYHITH IOTyKJap, rioban MuTepuer
TapMOFH, MYJIbTUMEIMA TU3UMIIApU Ba MacodajaH YKUTHUII YCYJUITAPUHU
y3namtupum  Oyiimya  sHrd  OWJIMM, KYHHKMa Ba  MajakKaJlapuHU
HIaKJJTAHTUPUILHY Ha3apJa TyTaiau.

“Mounekynsip OunotexHosnorus” (aHu  3aMOHAaBHM OMOTEXHOJIOTHUK
ycyiuiapaan  (oigananu0  03MK-OBKAT, SHEPreTUK pecype, aTpod-mMyxuT
U(DITOCIAaHUILIMHUHT OJITUHU OJIUII OMIaH OOFJIMK MyaMMOJIapU €YMMHUHHU TOIIMILL,
YCHUMIIMK Ba XaWBOSIH XyXalpajlapuJaH TPAaHCT€H OpPraHu3miiap, TYpPJu CTpecc
oMwiiap, 6akrepus, 3aMOypyF Ba BUpYCHap, repOULIUIapra YuIaMiIn YCUMIIUK
IAKJUIAPUHU SIPATHULLL, XyKalpaJapHUHT MH BUTPO TU3MMUJA SIIAIINA Ba KYyNaWUIII
XyCYCHUSITIapH, pEereHepalrsUIaHUIIN Ba YJIAPHUHT TOTUIIOTEHTIUTUHU YpraHMIIL,
VeUMITMKIIap XallBOHJAp XyKalpaliapu KyibTypacuaaH Qoiigananud, gopu
npenapariap, OMoJoruk (Haos MoAanap, 03MKa KymumMyaiapaiap Ba OONIKaIapHu
uIIad YuKapuIra acoclaHraH.

Moay/JJHUHT MaKcaau Ba Basudaaapu
Monexynap  Ouomexnonozus  MOOYIUHUHZ  MAKCAOU:  MOJIEKYJSP
ouorexHosorust (gaHu ycywiapu EpaaMuia MUKpPOOpPraHU3MIAp XyKapacura
OOIIKa OpraHU3MJIApPHU T'eHJIAPUHU KUPUTHUII Ba 1Ty TEHJIAPHUHT MaxCyJIOTIapUHH
OJIMII, YCUMIIMKIAPHUHT aTpo(h) MyXUTHUHT CTPECC OMUJIAPUTa KapIlld Kypaluil
KOOWJIMSITUHY OLUMPUILI WMKOHHUSTIIApU OUJIaH TAHUIITUPUILIUD.
Monexynap 6uomexunonozus mooyaununz maxcaou: pekomomunant JJHK
Ba PHKmap ommm, XyxalpanapagaH TEHJIApHU aXpaTUIl, TEeHJIap YCTHIa

MaHUMYyJIUATCUsIIap YTKa3uIll, yJIapHU OOIIKA OpraHM3MIIapra KUPUTHUII OpPKAIU
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SHTU UPCHM XyCYCHATra 3ra OYJTraH TeHETHUK CTPYKTypajap Ba OpTraHU3MIap
SpaTHIll, Xy)KailpadapHu OWOCHHTETHK TOTEHCHAIMIAH amaluii ¢oiimamaHui
MYMKHUHJIUTHHU acociad Oepur.

Mopya 0yiinya THHIVIOBYWIAPHMHI OWJIMM, KYHHKMa Ba MaJlaKaJlapura
KYHWIAAUraH Tajgadaap:

“Momnekynsip OMOTeXHOJOTHA® Kypcu OViWYa THHTJIOBUMJIAD KYWHIArd SIHTH
OwIMM, KYHHMKMa, Mallaka XamJla KOMIIETeHLMsuIapra odra Oynuiiapu Tanad
ATUJIAJIN:
Tunriaouu:
® T'CHOM Ba XyXalpa MyXaHJAUCIUTUHUHT Bazudanapu;
e OKcHWUIap OMOCHHTE3UMHUHT YMYMUI CXEMACH;
® TCHETUK KOJ TYLIyHYaJlapy;
® T'€H MYXaHJWUCIUTHHUHT MOJJUNA acOCIapH;
e pexomOuHaHT JJHK Texnomnorusicu;
e ¢ET I'eHJIapHU YCUMIIMK XyKalpacura KUPTU3uIl NyIulapy;
® XallBOH XyXailpanapu Tpanchopmarcusicu;
e Xy)Xallpa MyXaHJMCIINIH;
e THOpUIOMA TEXHOJIOTHSICH;
® TECHOMHH KOHCTPYKCHS KUJIUIITHUHT TPUHCUILIADU OUIUUIU KEPAK;
TunraoBuu:
® T'€H MYXaHJUCJIUIUa IOKOpU CU(DATIN BEKTOPIAPHUHT XYCYyCHUSTIAPH,
PECTPUKCHS Ba JIMTUPJIALL,
® KEepakJIM XyCycUsATIapra sra OyiraH YyCUMIIMKIAp SpaTHIll, XallBOH
XyKaiipasiapu TpaHchexcusicu;
e OHOTEXHOJIOTHK MIIIa0 YMKAPHUIIIJA XOM alll€ Ba MPOYTCEHTIAp XaKu/Ia;
® TYKMMaJIapHU YCTUPYBYHM IMETTH]T BAKTOPJIApU Ba OOIIKA OMOJIOTHUK
MaxCyJIOTJIApHUHT SIHTY aBJIoJyiapy OViinUYa KyHuKmanapuza >ra Oyiuiiu;
TunriaoBum:
e pexomOuHanT JHKnap TexHomoruscunu sipatuu;
® TPAHCIEH YCHUMJIMKIIAP Ba XaBOHJAP OJIUILI,
e XyXalpanap OMOTEXHOJIOTHICH acOCH/Ia KyPFOKUMIINKTA, IIIYPXOKIUKTa,
Typau ¢puTONaATOreHIapra YMAAMIA YCUMIIMKIIAp OJIMILL
* Mmanakanapuza 3ra OYIUIIN 3apyp.
Tunriaouu:
® KHIUIOK XYXAJIUTH YIyH OHOIpenapaTiap uiiad YuKapuin

TEXHOJIOIUAIapUHA 60m1<ap1/1111 Bad HA30paT KUJIHII,
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® OMOTEXHOJIOTMK MaxCyJOTJIap UIIA0 YMKAPUII KapaCHIapuIaru MaBxy/]
n0J13ap0 MacajalapHu SYMII YIyH HHHOBAIIMOH TEXHOJIOTHsIap 1aH
dboinananu;

® OMOTEXHOJIOTMK MaxCyJOTJIap UIUIA0 YMKAPHII KapaEHUIa SKCIICPUMEHTAI
TaIKUKOTIIAPHU YTKA3HUII Ba OJIMHTAH HATIOKAJIap acOCHa yJapra UIioB
OepuIll Komnemenyuaapuza 3ra OYIUIIH JTO3UM.

Moay/iH4 TAIKWI 3TUII Ba YTKA3UII 0YHHYA TaBCUAIAP

“MoJiekysip OMOTEXHOJIOTHSI” KypCH Mabpy3a Ba aMajuil MallFyjoTiap
IakJuaa oaud oopunaau.

Kypcan ykutnm sxapa€Huaa TAabJIMMHUHI 3aMOHABUM  METOIUIAPH,
NEAaroruk  TEXHOJIOTHsAJIap Ba  axOOpPOT-KOMMYHHUKALMS — TEXHOJIOTUsIIApU
KYJUIAaHWINIIY Ha3apAa TYTUITaH:

-Mabpy3a Japcilapyuaa 3aMOHABUM KOMIIBIOTEP TEXHOJOTWsIapu €pAamuia
IIPE3EHTALMOH Ba 3JIEKTPOH-AUIAKTUK TEXHOJOTHIIApAaH;

- YTKA3WJIAIUTaH amMajuid MAIIFyJI0TIapAa TEXHUK BOCUTAJIAp/IaH, SKCIIpecc-
CYpoBiap, TECT CYPOBIIApH, aKIUN XYXKyM, TYPYXJIH (PUKpiall, KUYUK TypyXJap
OwJiaH MIIall, KOJUIOKBUYM YTKa3HIll, Ba OOIIKAa UHTEPAKTUB TabJIUM YCYJJIAPUHU
KYJulall Ha3ap/ia TyTUJIa]IH.

Moay/JTHHHT YKYB pe:xaaaru 6omka panjaap Ouian O0FJIHKJIUTHA Ba
Y3BHIJIUTH

Monekynsip 6uotexnonorust ¢haHu KaiTa Tali€épiaimn Ba Majiaka OIIMPHIII
HyHamummHu “buoTexHoNorus” MyTaxaccuciauru Oyitmua kuputwiran “Canoar
ouotexHojyorusicu” Ba “MykoOun sHeprusi ManOanapu” (aHu OWIaH Y3ITYKCHU3
Ooormuk O6ynu6, ymoOy ¢daHmapHU Y3JIaTUPHINIA Hazapuid acoc OYnubd xu3mar
kunaan.  “Monekynsp OuotexHosorus” — (GaHUHM TYIUK V3JIalITHpHILIA Ba
amanuii Basudanapuu Oaxapumina ‘“‘Tabaumaa MyJIbTUMENHWa TH3UMIIApPH Ba
MacoaBuii  YKUTUII MeTojjiapu’”’, “DJEeKTpOH MeJaroruka acocjiapu Ba
MeJJarOTHUHT 1IaXCUid, KacOui axO00pOoT MalIOHMHHU Jloluxanamnr’, xamaa “Amanui
XOPUKUHN TUIIHHM YPraHUITHUHT UHTEHCHUB ycyiuiapu’” daniapu Epaam Oepaiu.

Moay/JHHHI 0JIMH TABJIUMMIATH YPHHU

“ Monexynsip OnorexHosorus™ ¢paHu KanTa Tai€pail Ba Majlaka OIIUPHIIL
nyHamumuHan ““ buoTexHosjorus” MyTaxacCcUCIUrd Oyinua maxcyc danmapiaaH

napc OepyBuu npodeccop YKUTYBUWIAP YUYH MYXUM YPUHHU dTrajiaiiu. Yoy
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dan Omuii TabaUM Myaccacanapuja Tajgaba Ba Iemarorjap TOMOHHUIAH YKYyB-
WIMUNA HIIJIApUHUA OMO OOpHI yUyH acoCHi Ha3zapuil Ba amaiauil OMIUMIIApHU
oepanau.

Mopaya 0yiin4ya coatJjiap TAKCMMOTH

Mopyn maB3ynapu THUHITIOBUMHUHT YKYB
IOKJIaMacH, coaT
Aynutopust YKyB
IOKJIaMacH E
§ Kymmagad | 5
I
= = = =
= = o| ¥
< a, 5 <
< | g|= 8 2 3 5
< = =S
m | 5§ k| > 35
s H X 3 2
=l =
< =
1 | JHK, PHK, oxcun OnocuaTe3n 2 4 -
2 | PexomOunant JIHKnap texHomoruscu. 8 2 4 2
3 | MuKpoOHOIOTUK TUZUMIIAPHUHT 8 2 4 2
MOJIEKYJISIp OMOTEXHOJIOTUSICH
4 | JHKHu kumEBuid cunTtesnam, nykieotua | 4 2 2
KETMa-KeTJIMTUHU aHWKJIAII
5 | Okcumnap Tepanesicu 6 2 2 2
Kamn 34 (10| 14 4 6

Ha3zapuii maTepuajiiap Ma3MmyHHu
1-map3y: JHK, PHK Ba okcus OMocunTe3n
. JHK, PHK Ba oxcun 6uocunte3u. TpaHcusius, TpPaHCKPHUIIIIHS, PETTUKAIIHS.
['en, reHOM Ba Xy»kailipa MyXaHJIUCIUTY 3aMOHaBUI OMOMYXaHAUCIUKHUHT aCOCH
nynamumuaup. ['en, reHom Ba Xyxaiipa MyXaHAUCIUTHHUHT Bazudaiapu.

2 -maB3y: PexomOmnant JHK nap texnosorusicu.
PekomOunant JIHK texnonorusicu.. Pectpukius Ba nurupnail, €T reHHU
BekTOopra kyuupuul. TpaHcPopMalusIHUHT axaMUATH Ba aCOCHH yCyJJapH.
[IIrammnap onumi. Bekropiiap Ba yJapHUHI I'€H MYXaHIMCIIMTHAIArd aXaMHATH.
BekTopnapHu KOHCTPpYKLIMS KWJIWII NPUHOUIUIAPU. ['€H MyxaHauciauruga KOpU
cudaTin BEKTOpJIApHUHI Xycycusariaapu. ['eH myxanauciauru ¢GepMeHTaIapu,
ylapHH Kiaccupukanuscu. Pectpukraszanap, aurasanap.



3-MaB3y: MHUKpPOOHOJIOTHK TU3UMJIAPHUHT MOJIEKYJISIP OMOTEXHOJIOTHUSICH

Monexkynsap nauarHoctuka. HMmMmyHommarHoctuka ycymwiapu. @DepmeHT
UMMYHOCOPOEHT aHaIu3u. MOHOKIJIOHAJ aHTUTeNaIap

4-map3y: ITHKHu kuMEBUiA CUHTE3/IaII, HYKJIEOTH KeTMAa-KeTJIUTHHU
aHMKJIAII
JHK kuméBuii cunresnam. JIHKHu cexkBenupiam ycymiapu. ['ennapau
cunTesnaml. CUHTE3JIaHTaH OJUTOHYKICOTUANIApHU KYam. dochopamMuauTin
ycyn. JIHK vy kum€EBuil cuHTe3MaII

5-maB3y: OKcHILIap Tepanesicu
Okcwmtap Ttepanesicu. kJIHK wunTepdeponmapunu  axpatu®  OIUIIL.
Nuconnap  untepdeponnapu.  WMHconnmapHuHr  ycum  ropmMoHu.  [eH
skcnpeccusichHuHr ontumm3anusicn. JIHKaza 1. Ansrunar-nmaza. MHCOHHMHT
KYTI KJIOHJIA aHTUTENAJIApU

AMAJIMI MAIIFYJIOTJIAP MABMYHHA
1-amanuii MalIFyJioT:
Xy:kaiipa opraHoMIJIAPUHHA AKPATUIIT
Veummuk xyxaifpacHuaH sIpocH, XJIOPOIUIACT Ba MUTOXOHPUS OJIMIIZA
dbolinananunagurad  03UKa  MyXWTJIapu  TapkuOu. YiapHu  Taid€piar,
Xy’KapajlapjaH OpraHOUIJIapHU aXXpaTUI Kapa€HIIapy YPraHwIain.

2-aMaJInii MalIFyJo0T:
Yeumunk XyskaiipacuaaH HyKJIeHH KHCI0TATAPHA aKPATHII yCYLIApHHN
YprasHuiu
Veummak Gaprupas JJHK Ba PHK  axpartum Ba To3amamr AsKpatu6
onmuaran miasmug JHKcuHM reH MyxaHauciauru makcaaiapuia doiganaHuln
yuyH CSCI - rpaauenTia To3aar sxkapaéHiapy ypraHuiaim.
3-amaJjiuii MalIFyJa0T:
I'eas 3s1ekTpodopes épaamuaa OKCHILIAP CHEKTPUHHU
YpraHuua
Uururnan axpatuirad OKCHILIApH 3JeKTpodopes ycylu Epaamuaa
TO3AIUTMHHA, MUKJOPUHU TEKIIAPHUILI
4-amajMid MALIFyJI0T:

IIporomiacaap oyl Ba yJIapHU KYIIMJIHIIUHA YPraHuin
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Muxkpockonuk 3aMOypyFiapiaaH (epmeHTaTHB ycynaa
OJIMII Ba YJAPHUHT KYIINWJIUIINHA YPTaHMIIL
Kyuma mamryJioriap mas3yJiapu
1. IMnasmun JAHKCHHUHT pEeCTPUKIIMOH TaXIMJIMHU YpraHHUIIL.
2. VCUMITMKIApHUHT CyCIIEH3HSITH KyJIbTypa OTUIIHY YPraHuII
Wnmuii TeKIMpHIlI HHCTUTYTIapUaa onud Oopuianu

VYKUTHII INAKJUIAPHA

npotroIruiactiap

Maskyp Moayn Oyinda Kyduaard YKUTUIN akiapuaad GonaanaHuiaiu:
- Mabpy3ajap, amMalluid MalFyJoTiap (MabIyMmMOTIap Ba TEXHOJIOTHSIIAPHU
aHTJIa0 OJIMIN, aKJIMM KU3UKUIIHU PUBOXJIAHTHPUII, Ha3apuil OMIMMIIapHU

MyCTaxKamJiarl);

- JaBpa cyxOamiapu (kypuiaérraH jiolinxa euumiiapu Oyiinda takiudg Oepuii

KOOWJIMATUHY OILIUPUII, SIIMUTHUI, UIPOK KWIUII Ba MAaHTUKUK XyJocajap

YUKAPUIII);

- 0axc Ba MyHO3apajap (Jioiimxajnap e4umu OyilMua manusuiap Ba acociu

apryMEHTJIApHU TAKAUM KWIHUII, SIIMTHII Ba MyaMMOoJiap
KOOWJIMSITUHY PUBOMXIJIAHTHPHIIN).

CUMMHMHHU TOITHUIII

BAXOJIALLI ME3OHH
baxoaam TtypJsapu Maxkenman banaap
Ne 0asL
1 Keiic Tonmmpuknapu 1.2 6ann
2 | Mycrakui Uil TONIUAPUKIapU 2.5 0.5 6ann
3 AManuii TONIUpUKIIap 0.8 6ayn
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II. MOAYJIHU YKUTHUIIIA ®OUTATAHUIIAJTUT AH HHTEP®AO.I
TABJIUM METOIJIAPHU

“Keiic-cTaan” MeTOIHN

«Keiic-ctagmw» - uHIIM34a cy3 OYiamb, («case» — aHMK Ba3usAT, XOJHCA,
«stadi» — ypraHmMok, TaxJII KWIMOK) aHUK Ba3HSTIAPHU YPraHWI, TaXJIHII
KUJIUII aCOCHIa YKUTUIIHU amalira OLIMPHUIITa KapaTUiraH METOJ XUCOOJIaHaIu.
Maskyp w™eron gactiad 1921 #mn  TapBapa yHuBepcuUTETHIA —aMaluil
Ba3MsATIApJaH MKTUCOAMM OomkapyB (anmapunu ypranumiaa ¢oiiaiaHuin
tapTuOuaa kymnanwirad. Keiicna  ounk axOopoTiapiaH €KUM aHUK BOKea-
XOAucanaH BazuAT cudartuga Taxyuia yuyH ¢oimananum MmyMmkuH. Keiic
XapakaTiapu y3 uuura Kyhuparwiapau kampab omaau: Kum (Who), Kauon
(When), Kaepna (Where), Huma yayn (Why), Kanpgait/ Kanaka (How), Huma-
Hatmka (What).

“Keiic MeTOAU” HA aMAJIra OIIMPHUII OOCKHUYJIAPHU

N DaoUMAT MAKJIU
O0ocKu4JIapu Ba Ma3MyHH

1-60ckuu: Keiic Ba yHuHr | v/ siKKa TapTHOAArd ayIuo-BH3Yyasl UIIL;
ax0opoT TabMUHOTH Owiad | v\ Kelic OMIaH TaHUIIMII(MATHIIA, ayAH0 EKHU

TaHUIITHPHIIL Meua Iakiaa);

v ax0OpPOTHH YMYMJIAIITHPHILL,

v’ ax0opOT TaXJIHJIH;

v MyaMMOJIapHH aHUKJTaIIl
2-00CKHY: Keiicuu | v/ unauBumyan Ba rypyxa UILUIALLL
AQHMKJIAIITUPUIN Ba YKyB | v\ MyaMMOJIapHU A0JI3apOMK HEepapXUsSCHUHU
TONIITUPUFHHU OeJITrHIaIt AHWKJIAIII,

v/ acocuit MyaMMOJIHM Ba3USTHU O€JIrHIalL
3-00CcKHY: Keiicaaru | v/ uHIMBHyal Ba TypyX/a HIILIALL;
acoCHl MyaMMOHM TaXJIWJI v MYKOOWII €4nM HYJIIapuHA Uiad YUKHIIL,
STHIII OpKaJn YKyB | v' Xap OHMp €YMMHHMHI WMKOHHATIAPH Ba
TONIIUPUFUHUHT €UUMHUHHU TYCUKJIAPHU TaXJIWJ KWJIHUIIL
W3JIaml, Xa STl | V' MyKOOHII €4MMIIAPHH TaHJIalll

UynnapuHu Uiiad YUKHIL

(\

4-dockuu: Keiic euynmunHM AKKa Ba IypyX/Jla NIUIAIL;
CUMMHUHM  MIAKUTAHTHPHII | ¥ MyKOOWJI BapHaHTIAPHU amajga KyJUlalil

Ba acocjiall, TaKIUMOT. HUMKOHUATIIAPUHU aCOCJIall,

v’ WKOAUN-TOMNXA TAKIMMOTHHH Taiépiallr;
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v SKyHHWI XyJgoca Ba BasUAT EYUMHHHHT
aMaJIMM acCIeKTJIAPUHU EPUTHILL

Keiic. JIHK a1 pecTpukimon sHaoHyKIea3anap OuiaH Kecuil yCcyJiu Uiuiao
upkmny. Yenmmukaas JJHK axpaTu6 onMHIN Ba PEeCTPUKTA3aIap OMJIAH HIILIOB
oepunau. Jlekun snextpodope3na tekmmpuiaranna JHK ymyman #yx 06ynu6
KeTraHJWTU aHUKJIAHAM S’bHU XaTONMK KenuO uukau. WMmma® yukuirad ycyn
UIIIaMaTH.

KeiicHu 0a:kapuin 00CKYWIApPH Ba TONIUPHUKJIAP:

* Keiicnaru MyaMMOHM KeNTHpUO 4YMKapraH acocuil cababnapHu
OenruiaHr (MHAWBUIyall Ba KHYMK TypyXJa).

» JIHKH# pecTpukivs KWK yuyH OakapuiiaJurad UIap KeTMa-
KeTJIUTUHY Oenrmianr (Ky(QTIMKIapaard ui).

«O®CMY» meToau
TexHoOrMTHUHT  MaKcaau: Ma3Kyp TEXHOJOTHS HINTHPOKYMIApIaru
yMyMu# (pUKpIapaH XyCyCui Xyocanap YUKapuIl, TaKKOCaIl, KHECTAII OpKaJIn
axOOpOTHU Y3NMAIITUPHII, XyJOcalall, IIyHHHTACK, MyCTaKII KOAUNA (PUKpIIAII
KYHUKMAQJIApUHU [IAKIJIAHTUPHUINTa XU3MaT Kuiagu. MasKyp TEeXHOJOTHUsIaH
Mabpy3a MaIFyJoTJIapuaa, MyCTaxkKamialiga, YTHIraH MaB3yHH cypaiija, yura
Bazuda Oepuiga xamMJa amMajiuii MAaIIFyJOT HaTWXKaJapUHU TaxXJIUJ DSTUIIIA
¢oiinanaHuil TaBCUS STUIIAIH.
TexHo0rusiHM amaJjra OIMPHUII TAPTHOHU:
- KaTHamuuMjgapra Map3yra ouj OynraH SKyHUH Xyjoca €KH Fos TakiIug
ATUIA/IH;
- xap Oup wumrupokunra OCMY TEXHONOTHACUHUHT OOCKUYIapu E3WIIraH
KOFO3JIApPHU TapKaTUIa/IH:
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* GUKPUHTU3HU Oa€H STUHT

* pukpuHTU3HU 6aéHura cabad
KYpCaTHHT

* Kypcarran cabaOWHTU3HU
ucO0TIIad MUCON KEATHPUHT

* GUKPUHTU3HU yMYyMJIAIITUPUHT

-  WIITUPOKYMIIADHUHT  MYyHOcalaTjiapu HUHIUMBUAYyall €K TypyXxuil
TapTHOa TAKIUMOT KUJIHHAIH.
OCMY  rtaxJuiau KaTHaIIYujaapaa KacOWii-Hazapuil OMJIMMIIApPHU aMaJIui
MalllKJIap Ba MaBXyJ TaxpuOaigap acocwaa Te3poK Ba MyBaddakusaTiu
V3IamTUpUInIImMra acoc Oyiaam.

“AccecMeHT” MeTOIU

MeTOAHMHI MAaKCagu: Ma3Kyp METOJ] TabJUM OJYBUYWJIAPHUHT OWJIAM
JapakacuHM  0axoJiall, Ha3opaT KWIWII, Y3JTAlITHUPUI KYpCAaTKHUYMd Ba aMalluid
KYHUKMAJIApUHU TEKIIMPHUILITa HyHANTUpWIraH. Ma3Kkyp TEXHHKA OPKaJIH TabIuM
OJIyBUYWJIADHUHT  Ownuimn  Gaonuatd Typau  WyHanunoiap (TecT, amMaiuil
KYHUKMaJIap, MyaMMOJM Ba3usATIAp MalllKd, KHECUU TaxJIMJI, CUMIITOMJIAPHU
aHUKJIAIT) Oyirda Talmxuc KUIMHAIA Ba 0aXoaHaIu.

MeToaHu amaJjira OIMpPUII TAPTHOU:

“AccecMeHT” JapJlaH  Mabpy3a MalFyJoTyiapujia TajabalapHUHT EKU
KAaTHAIMYWJIAPHUHT ~ MaBXyd  OWIMM  JapaXaCWMHW  YpraHuIiaa,  sSHTHU
MabIyMOTJIapHUA O0aéH KWIWIAA, CEMUHAp, aMalliid MaIlFyJoTiapaa 3ca MaB3y
€K MabIyMOTIIAPHU Y3IAMITUPHUIN JapaKaCuHU Oaxojall, IIyHUHTICK, Y3-Y3uHU
Oaxomam Makcaguja WHIWBHIyal IIakigaa  (olgamaHuIn TaBCUS DTHIIAJIH.
[IIynuHraek, YKUTYBUMHUHT WXKOIWM EHOAIIYBHM XamJa YKyB MakcajlapujiaH
KeJInO 4MKuO, accecMEHTra Kymrm4a TONIIUPUKIAPHUA KUPUTUIIT MYMKHUH.
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P Tect Kuécuii Taxjmia
\}
7 \ .
(5 JHK-nonumepasa Kanaai « JIHK Ba PHKHuHT

(hapKuHU TaxJIHII
KWJIMHT ?

7 \/ ¢bynkuusau Oaxapanu?

/ A).JIHKHH ruapoau3noBuu
bepmeHT.
b).ITonunykineoTuiapau
TUAPOIIU3IIOBYH (DEPMEHT.
B).Typmu xun JHKHI
CHHTE3JIOBUU ()EPMEHT.
I').Marpuca acocuaa agoxua

v TymyH4a Taxjimiau
« JIHK xuckapmacuuu o Veummk Xyxaiipanapura

W30XJIQHT...
KEJITUPUHT

IrCHJIApHU KUPUTHULITa MUCOJI

Hamyna. Xap Oup kartakgaru Tyrpu kaBoO S5 Oamn €ku 1-5 Oanraua

0axoJaHUII MYMKUH.

“HucepT” MeTOAH
MeroaHuHr mMakcaam: Maskyp MeToj VKyBuujapia SHTH axOoopotiap

TU3UMHUHU KaOyJ KWIMII Ba OWIMIIApHH Y3JIAIITUPWUIMIIMHA ESHTUJUIAIITHPHIIL

MakKcaauia KyJUIaHWIaau, IIYHUHTACK, Oy METO/ YKyBUMIAp YUYH XOTHpa MAIIKH

BasudacuHu xaMm yTaiau.

MeToaHu amaJjira OMpPUII TAPTHOU:

» VYKUTYBUM MAIFyJIOTra Kajap MaB3yHHUHT acOCHUW TYyIIyHYajJapu Ma3MyHU

EpUTHIITaH WHIYT-MAaTHHU TapkaTMa &KW TaKIUMOT KYPHHHUIIHIA
Tanuépianay;

SHTM MaB3y MOXUSATHHH EpUTYBUYM MaTH TabJIUM  OJyBUWJIApra
TapKaTWIATU KU TAKAUMOT KYPUHUIIHIA HAMOWHUII STUIIA]H;

TaBJIUM OJyBUMJIAD HWHAMBHIyaN Tap3/la MaTH OWIaH TaHUIINUO YWKHO, V3
IIaXCUi KapamuwlapuHu Maxcyc Oenrminap opkanu udonanaiamiap. Mara
OwnaH wunIamga Tanabanap EKM KaTHAIIUWIapra KyWHIarn Maxcyc
Oenrunapaan GhoigaIaHAII TAaBCUS STUIAIN:
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Bearnaa
P 1-matu | 2-MmaTH | 3-MaTH

“V” — TaHUIIl MabJIYMOT.

“?” — Ma3Kyp MabJIyMOTHH
TYLIYHMaJUM, U30X Kepak.

“+” Oy MabIyMOT ME€H YUyH STHTHUJIUK.

(13

— 7 0y Qukp €ku Ma3Kyp MabIyMOTra

KapImMaH?

benrmnanran BakT SKyHJIAHTa4, TabJUM OJYBUMJIAD yYyH HOTAHHII Ba
TylIyHapcu3 OyiraH MablyMOTIap VKUTYBYM TOMOHHWAAH TaxXJIUJI KWIMHHO,
W30XJIaHAJM,  YJIapHUHT MOXHUATH TYnuK Eputwianu. CaBojuiapra »xaBoO
Oepuiaau Ba MAIIFYJIOT SIKyHJIaHa/IH.

I11. HABAPU MATEPHAJLJIAP

1-map3y: JHK, PHK Ba oxcus Ouocunre3n
Pexa.
1.1. HyxkJeuH KUCIOTAIapHUHT Xy>Kalpagaru axaMusTi
1.2 HyknewH KUCIOTaJapHUHT TypiapH
1.3 IHK 6uocunTe3n
1.4.PHK 6uocunre3un
1.5.0xcun OnocuHTE3U

(D Tasuu udopanap: ouomexnonoeus, moouguxayus, PHK, /[HK,

ungopmayuon mamepuan, mpanckpunyus, mpancasayus, JJHK, PHK.

1.1. HykieMH KUCI0TAJAPHUHT XY KapaJaaru axaMusiTH
buorexHomoruk >kapa€Hnap MHMKpPOOpraHuM3MiIap, YCUMIMK Ba XaWBOH
XyKaupajiapyu, CyHbU O3MKA MYyXUTJIapuJa YCTUPWIAETTAH XyKaupa, TYKHAMa Ba
OpraHjiapHU OMOCHHTETHK NOTEHLUMANIMJAH aMalui (oigamaHuIra acociaaHau.
15



Xo3upru BakTAa OyHEHWHT KYIuiad MamuiakaTiapujga OWOTEXHOJOTHUSHUHT
TapakKUETUTa acOCH IBTHOOP KapaTWIMOK/IA, YyHKH OOIIKa TEXHOJOTrusapra
Kaparaija, OMOTEXHOJIOTUK >Kapa€Hiap JHEprusi cap@UHUHT KaMJIUTH, ACSpiu
YUKWHIUCU3IIUTH, KOJIOTUK COQIIMIY KUXATHIaH Oup KaTop ad3aiMkiapra sra.
bynnan tamkapu Oy TeXHONOTHsUIap MyalsH ac000-ycKyHa, TEXHUK KypuiMma Ba
npenapatiapaal  QoWganaHuIIHE  Tanad  KWiIaAW, I[IYHUHTACK, HUKIUM
HiapouTiIapura KapaMmaclaH KUYHMK XaKMHHU SrajUlaiiiiraH MaiJoHnapaa xam
TaJAKAKOTIAP YTKA3MII MYMKHHINIH OHUIaH aXpanub Typatm.’

Mounekynsip OMOTEXHOJIOTHSI 3aMOHABU OWOTEXHOJOTHUSIHUHT  ACOCH
WyHanmumiapuan  Oenruinabd Oepauku, yHAaru ycyiwiap yrTrad acpHuHr 80-
Wuiutapuga KeHr puBoxJianuO (aH Ba Uiuiad YMKApUIMHUHT KYT1ad coxanapuia
KEHI KYJUIaHWJIa OOLTaHH.

buorexHonorua ¢an cudarnna 3aMOH Ba MOXUATHra Kypa, 3aMOHaBHI Ba

aHbaHaBUH (KJIaCCUK) OMOTEXHOJIOTHAra OVIMHAIU. 3aMOHABUN OMOTEXHOJIOTHUS
(OMOMYXaHIIUCTIUK) MOJIEKYJIAp OHOTEXHOJIOTUSYCYJUIApU  OpPKAJIA  T'€HETHK
Tpanchopmanuss  (MoaudUKanMsg) — KWIMHTaH  YCUMIIMK,  XaliBOH  Ba
MUKpPOOpPraHU3MIIapaH HUIIa0d YUKAPUIITHU HHTCHCUBIAIITUPUIN, TYpPIU XHUJI
Makcajyapra MYJDKQJJIAaHTaH — MAaxCyJOTJIapHUHT SHTU  TYpJApUHUA  OJIMII
TEXHOJIOTUSJIAPUHU SIPaTHIL Ba yiapJaH (GoigalaHuIl TyFpucuaaru Gasamp.
AHbaHaBUM OWOTEXHOJIOTUSIHU, OJJMM, HOTPAHCIEH YCUMIIMK, XallBOH Ba
MUKpOOpraHu3miiapiaH (TaOMuil Ba CEJNEKUMOH WynuM OWiaH OJIMHTaH)
dbolinanann0d TaOuMii Ba CyHBUN MIApOUTIApAA KUIILIOK XYKAJIUK Ba OOIIKA XU
MaxCyJIOTJIapHU HILIa0 YMKApUI, Cakjall Ba KalTa WIUIAIN, YJIapHH TaIlHIIl
yCyIIapH Ba TEXHOJOTHSIAPH XaKuaard (GaH 1e6 XaM Kapail MyMKHH.
SAuru, 3aMoHaBUll OMOTEXHOJOTUSHUHT WHUPUK IOTYFU T€HETUK TpaHcQopMarius,
YCUMIIMK, XallBOH Ba MUKPOOPTaHU3MIIAPHUHT PEIUIUEHT XyXalpanapura Oerona
(trabunii Ba CYHBUW SpaTUITaH) JIOHOP TEHJAPHU KUPUTHO, SHTU EKU
Ky4dalTUpuirad Oejiry Ba XyCycHsITJIapra 3ra TPaHCT€H OpraHu3MIIap OJIMLIAUD.

Ma3kyp HyHaIMI y3 MakcaJ Ba HMKOHHUSATIApUra Kypa, KeJla)KakIard
CTpaTeTuK HyHanmunuiapgaH Oupu OYnub xucobnanamu. By Tamku MyXUTHUHT
HOKYJIail CTpPECC OMWUIapUra YHIAMIIUIIUTH FOKOPH MaxcyJiaop Ba cudarim
YCUMIMK, XalBOH Ba MUKPOOPTaHU3MIIAPHU spaTuil, TaOuar Ba UILIA0

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 3-45 p.

? Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 3-45 p-
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YUKAPUITHUHT ~ Oapya coXajlapuaard SKOJOTHUK Ba3HSITHU COFJIOMIIAIITHPHIIL
Oopacuaaru MyTJIako STHTM MyaMMOJIApHU XaJl TUII UMKOHUHU Oepajiu.

bynnait Mmakcaanapra spUIIMII Yy9yH T€HETHK TpaHchopMalis camapajaopiuruHu
omuvpuiia 0ab3u KUMMHUYMIUKIAD Ba DHI aBBajO, TEHJIApPHU WACHTHU(PUKALIUS
KUJTUIII Ba KJIOHJIAII, YIAPHUHT OaHKUHU SIpATHUIIL, OMOJOTHK OOBEKTIAPHUHT OeIru
Ba XYCYCHUSTJIADUHU MOJUI€H JETEPMHHALMACK MEXaHW3MIIADUHUA MyKamMMal
Vpranuii, UIIOHYIM BEKTOP TU3UMIIAPUHU SIPATUII Ba T€HJIAP AIKCHPECCUSICUHUHT
IOKOpH Jlapa)kaJia YWJaMIIMJIUTUHUA TabMUHJAI Kabuimapuu Oaprtapad stuin
jgo3uM. byryHru kynja QyHEHMHT Kymuiabd mamiiakatiapu JabopaTtopusiiapuia
THXKOpAT Makcaajapuia KyJUIAaHWJIAOUraH MYTJIAKO SHTM XWJJard TPaHCTeH
YCUMIIMK, XallBOH Ba MUKPOOpPTraHU3MJIap SPaTUIITaH.

1.2.Hykj1eMH KHCJI0TAJAPHUHT TYPJIapu

Xap Oup TUPUK OpPraHU3MJla HYKJIEUH KUCIIOTaJapHUHT Xap UKKU TYypH-
pubonykieun kuciora (PHK) Ba nezoxcupubonyknenn kuciora (JJHK) maxyn.
®axar Bupycnap OymapHuHr Oup Typunu, JAHK, éku PHK nu tyragu.Hyxneun
KHUCIIOTAJIap OKCWJUIap OwiaH Oupra Xa€THUHT MOJJAMM aCOCHHU  TaIIKUJ
Kuiiaau.Yiap Oup-Oupu OwiaH Xap TOMOHJIaMa Y3BHUM OOFJIMK, aMMO YJIApHUHT
Xyxkahpagarn YpHu Ba GyHKUMsICH TyOmaH (apk KWiaau:0KCWIIap accocaH
KYpPWIHIL Ba Xy>KalpaHUHT WIIYM OpPraHjiapd MaTepHalid, HYKJIEUH KUCJIOTa 3ca
MH(pOpMAIIMOH MaTepuai, Y OPraHu3MHUHT TY3WJIUIIHU, YCHUIIM, PUBOXKJIAHUIINTA
TEruiuid axOOpaTHUHI CaKJIAHWUILIW,TAKPOPJIAHUIIM, aJMAalIMHYBUM Ba HAacJJIaH-
HACJIra YTUILIUHA TabMHHIAN M.

['enetuk xapaénnapHuHT MoJekyisip mexanusmu. JJHK OnocunTesu-rennap
pPEIUTMKAIMACHA, STbHM ~ OpraHWu3M  OCNTWIAPMHUHT  fo3ara  YUKUALIUIUD.
['ereponionumep  Oynran  wWHGOPMAIIMOH  MakKpOMOJEKyJiajap  TeHETHK
uHOpMaIUsIHA ~ Y3UHUHT  OupjamMuM  CTpyKTypajapuaa  cakjiaiad  Ba
tammiian. JJHK monekynacuna nykineotuiap u3uui xoiiamrad 0y undopmanus
PEIUTHKALMS XaM TPAHCKPUIIIHSIA aMaira omamid. | eHeTHK HHGMOPMALMSHUHT
peanuzauua kuinHumm JHK monekynacupaa HykiaeoTujiap TapTUOM MIaKIUAA
&3unrad OyHpyK (KypcaTMa)HU OKCHJI MOJIEKYJacH CHHTE3UJa aMUHOKUCIOTAap
TapTHOra aimantupumigan uoopat.Mubopmarus oKMMH KyWumard WyHamuIaa
keyagu: JJHK— PHK— okcun— xyxkaiipa— opranusm

1.3. IHK 0mocuHTE3U

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

* Deniz Ekinci “Biotechnology” Croatia, 2015
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JIHK 6uocunmesu spuM KOHCEpBATHB CUHTE3 7O aTaiaau, YyHKU Xap Oup

oona JJHK na dakar Outra ona 3amkup cakiaHagau.OJuWHTaH HaTKajlap
PEIUIMKALUSHUHT KOHCEPBATUB YCYJIMHU TYJa MHKOpP KHWJIaIu, YyHKHA aKc XOJja,
oup 6ona JIHK cu mkkana OonutaHFruy 3aHKUPHU TYTHINH, OOIIKACH Ca MKKUTA
SIHTH CHUHTE3JIaHTaH 3a’KuplaH ubopaT OYIUIIM Kepak.YHUHT UCOOTH KyHuaaru
MHCOJIJIAaH OCOH KYPHUJIA .
ABBano xankanu JIHK tyragwram Oaktepusmapma (E.coli), cyHrpa sykapuor
XyKaiipanapJa XaM paJdoaKkTUB TUMUIUH OwWjaH VYTKAa3WIraH Taxpuoanap
perumkanus kapaéHuga JHKHuHr wukkama 3amkupu  XaM  bUp  BakTaa
CHHTE3JIaHUIINHA TacAUKIai. Lam my epaaxu, arap E.comi ycaérran myxutra *H-
TUMUAUH Kymwica y xyxkaidpaga dTTP ra aimanm® perukamus JaBOMHIA
uctebMosl  KwinHaau. by  taxpuOamapuum  yrtkasran — Keiipuc  JJHK
PEIUIMKAUMSACUHUHT MOJACIIMHU TaKIU( Kuiau. by MOJETHUHT acoCuil XyCyCHUsITH
myHjal nobopartku, JJHK Monekynacu persmkanusi OOUUTAHUIIMHUHT HYKTacu €0
atananuran cneurduk ydactkara sra. JIHK pemnmkanusicn yuyn ¢akar JIHK-
noyiuMepasza (HEpMEHTUHUHT Y34 eTapiu sMac.byryHru KyHjia Xam peruidkarius
KapaCHUHUHT Tyja Ba aHUK TacBUpH HYK, Oy »kapa€Haa MabiiyM (QYyHKIUSHU
Oaxkapaguran #urupMagaH opTKk (EepMeHT Ba OKCWJUIAP HIITUPOK ITca
Kepak.PemukanussHuHT y3u OMpUH-KETUH KedaauraH Oup KaHua OOCKUWIapJaH
nbopat. by OOCKMUTapHUHT XaMMacH KyJla KaTTa Te3JIMKAa, OJUI Japakaaa aHuK
yTaau.

MurupmMangan opTUK peIuMKaTuB (epMeHTnap Ba (akTopiapiaH Hoopar
tyna xomiuiekc JIHK-pernmkaza cuctemacu €ku Kuckada periucoma ae0
atanaau.E.comi Xyxkalipanapumaa MabiIyM Japaxkana Oup-oupuaan (hapk KujiaJaurad
yura JIHK-momumepasa masxya. Ynap I, 11, 11l monumepasanap ne6 6enrunananu.
I Ba IIl mommmepazamap Oojia 3aHXUPUHUHT Yy3aWUIIMHU TabMUHJIAIINAIAH
TalIKapH, SK30HYKJI€a3aluK akTUBIUTrUra xam sra, spHu JIHK MonexkynacuHUHT
Xap HMKKM YYMJaH XaM OXMpPrd HYKJICOTHIJApHM axparta onaau. E.comi
xyxkaiipacuga JIHK 3amxupu snonranusicura acocas I JIHK-nonumepasa xaBo0
6epamu. I1 JIHK —monuMepazanuHr GyHKIMSICH X03UpUa aHUKJIAaHTaH dMac.
PuGonyxieosun tpudochatiapaan 5—3 yHanumuaaru OOFiIaHuII npumaza ned
atramagu. PHK 3arpaBka kanra Oup 3amxupaun PHK Oymu6, yHunr 3-yuwra
W3UMIUK OWiaH Me30KCHPUOOHYKICOTH ] KOJIAUKIApU OWpUKaId. DHT KEHUHTH
BaKT/ia Xap HMKKaja 3aHXHUp XaMm KaiTa (parMeHTIap IIAKIWAa CHUHTE3JIaHWUIIN
UCOOTIAHIN.

1.4.PHK 0nocunresn
baxapanuran ¢ynknusicura kapad, PHK nap acocan yu cundra 6ynunanu:

meccermxkep (dmun)-uapopmannon PHK (Mm-PHK), pubocomon PHK (p-PHK) Ba
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tpancnopT (tanumyBur) PHK (1-PHK). Vnap xam ukkminamum Ba ywiamyu
ctpykrypara sra. Bupycmap PHK cu mM-PHK ra xyna yxmam O6ynmamu. Muax
taékyacuga PHK cunuHr Tumnapu kyhuparn HucOatma Oymamu: m-PHK~2, T-
PHK~16% Ba p-PHK~82%.

PHK HuHr Xap y4 TUIM XaM OKCWJI CHHTE3WJA WINTHUPOK 3TAJU, JICKUH
YJIApHUHT Xap OMpUHUHT Oy kapaéH/ia Maxcyc, TakpopianMac QyHKIHSICH 60p.
DOyakapuot Xyxadpamapga PHK auHr Oomka Tumiapu xaM TOMWITaH, JICKUH
yJIapHUHT QYHKIUSICH XaJIM aHUKJIAHTaH dMac, ITyHWHT Y9yH yJIApHUHT OCNTHIapu
XaM HUYK.YmapHUHT Oab3uiiapy s1po/ia, OOIIKaJapy IMToIIa3Maaa yapaniu.

1.5. Oxcni1 OnocuHTE3N

Tpanckpunuus sKapaéHmu. I'ennap tpanckpunuumsicu PHK xocun
oymumura onu6 kenmagu. PHK HuHr xamma Typrnapu xaMm siapoja CHHTE3JIaHau.
JHK wmartpunacuna xeuwaguran xamma cuHtesnap JIHK na €3unran ax6opotra
MyBopuK amanra omaad. PHK wunr Oapua typmapu 1-PHK, p-PHK Ba M-PHK
cuntesnanumuaa, JHK acocmapuunr taptubu PHK acocmapu Ttaptubunu
OenruIanam.
[Tomunykneotun  3amxkupu  dakar  pubo3oHyKieoTus  TpudochaTiapaaH
CUHTE3JIaHaAu Ba Oy xkapa€Hja aHOPruk mupodocdar MojeKyIalapu axpaiuod
yukaau. PHK cuHte3n Oup Heua Oockuyaa Oakapuiaagu: a) HWHUIMAIUS
(6ournanruy), B) monumepuzanus Ba 3) TEPMUWHAIIUA (tyram). PeakuusiHuar
OOLUTAHMIIKA YYyH MaxCyCc OKCHJI — CUIMa (akTop Tyraid y4yH TYyraTyBYH
TEPMUHATOP-KOJOH MINTHPOK 3Tanu. Hycxacu onuHamuraH mry 3aHxup Oyiinua
noyimMepasa 5 gad 3 ra ToMoH iyHanu6 3—5 makiga 6opaauran PHK 3amxupunu
xocun kwiamu. JJHK wmarpunacupma surum cunte3 KwimHran waxcynotr (PHK
MOJIEKYJIaJapy ) mpanckpunm 1ed aTayiajiy.

bupon O6up MabaymMoTHH WapTiu Genarunap Epnamuaa udoganaml, ogaTia,
komiam €ku koxd ne0 artamamu. 1961 #mnga Kpuk reHeTHMK KOJHU MaTeMaTHK
aHamu3 Kungu. OKCUI MoJeKyJlacuaaru xap OUp aMUHOKUCIOTAHU
udonanoBun koj tpurmeTin O0ymmub, y Kpuk umdomacura kypa komon aed
HOMJIAHTaH.
Oxcust MOJIeKyJIacura KHpaauraH aMuHOKUCTIoTanap kamuaa 20 xun OynraHumaan
KoJoHIap coHu xam 20 man kam Oynumm MyMKuH sMmac. Jlemak 4 Ta
HYKJICOTUAHHHT ¥3H GKM HKKATAa HyKJICOTHINAH XOCHT Oymamuran 16(4°)
KOMOUMHaIUs XaM eTtapiau sMac. Typiu TaAKUKOT Ba MyJioXa3ajdapJaH CYHI KOJ y4
HYKJICOTHUIIaH U0oaT TPUILIET TabuaTra sra SKaHJIWTU aHUKJIaHIu.AndaTrTa OyHaa
XOCWJI  OynmaguraH  KOMOWHANUsIap  COHU 64(4°%), KOJIMPJIAHAUTAH
aMUHOKHCIIOTaJIap COHMJIAH aH4a Kym MabiyMm Oynauku, 20 Ta aMMHOKHUCIOTaJaH

18 Tacu 6utraman optuk (2,3,4 Ba 6) KOJOH OWJIaH KOAMPIaHAD dKaH.
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OxkcumnapauHr 6uocunTe3u. OKcuuiap OMOCHHTE3U OMOXUMUS TapUXUAA
SHT MYXMM MyaMMoJjiapAaH Oupu O0Ynu0 kenraH. byryHru kyHma 6uz 0y myammo
XaKuAa KYI MabIyMOTJIapra SraMH3 JIEKMH XO03upua TYIUIaHTaH axOopoTr Oy
coxaja OuMIIM Kepak OyJIraH HapcaJlapHUHT O3rMHA KUCMUHH KOTUIAIIN MYMKHH:
OKCHJI CHMHTE3M OHMOCHMHTE3 jKapaCHJIapH opacuaa dHT MypakkaOu OVyica Kepak,
YHUHT aiipuM OOCKHMYIapuJa MOJIMIIENTHl 3aHKUP WHULMALMACK , Yy3aluliu,
TaMOMJIAHUIIIM Ba OKCWJUIAPHUHT ETUIIMIINAA [03ra SKUH (EpMEHTIap, Maxcyc
okcull ¢akropnap, ymyman 200 SKUH MakKpOMOJEKyJajap HUINTHPOK 3Taau. by
MakpOMOJIEKYJQIApHUHT  Kynu  pubocomMayap yd4  YIUOBIM  MYpakkad
CTPYKTYPACUHUHT TAIUKWIAKA KUCMIIAPUIUD.

Oxkcun cunre3 M-PHK nu nexoaupnam, sean PHK monekynacuaa TypT Xui
aCOCJIapHUHT 34U KEJIUIIU E3WIra”n axOOpOTHUHT 20 XU
AMUHOKUCJIOTAJIADHUHT  OKCWJI ~ MOJIEKYyJacuJa W39  KEJIWII  THJINATa
Vyrrazwmmmuaup. lllynuar yayn xam Oy kapa€H TpaHciauus (Tap:KMMa KWJIHII)
JNeUnIIaau.

Oxcun cuHTE3WHUHT Oockuuwiapu. by »xapaén acocan 5 Oockuuyga YyTanau.
AmuHOKMCHOTanapHuHr ATP €ppammuaa akTUBIAHWMIIM Ba TErHIUIM TPaHCIOPT
PHK ra xyunpunuim okcuia OMOCUHTE3H YUyH 3HEPTE€TUK acoC SpaTa/u.

by wukkum xapéH y3nykcu3 OofnaHran OymubO Outra sH3uM E-cneuudux
amuHoami-T-PHK —cunTe3a tascupuna xeuaau.®pencuc Kpuk Oy xapaénaa T-
PHK apmantopiuk poiMHM YWHAIIMHU AaHUKJIAIH.

Ha3zopar caBosiapu::

1. TlpoxapuoT Ba 3yKapHOT XyKalpaJapuHUHT TY3WIMIIHAArd papku HUMajaH
uoopart?

2. Xyxkaiipa KOMIIOHEHTJIAPUHU aXpaTHO OJIUII KaHJlal aMajra OUTMpuiaIn

3. JAHKHuHr cnenuduk puznk KUMEBUN XyCyCUSATIApU XaKUIa MabIyMOT
OepuHT
HyxkneuH kucnoTalapHUHT TY3WIMIIN Ba (PU3UK-KUMEBUN X0ccanapu
JIHKHUMHT crivpaulaHUI HIMa YIyH Kepak Ba HUMa oepaan’?

4
3)
6. Hyxiewn kucinoramapHUHT OUpiIaMud CTPYKTYpacu KaHai Xxocuma 6ymaan?
7. JIHK Hu Ty3unuim xakujia MabIyMOT OCpUHT

8. JIHKHu dyukmuscu Humanapjaan nuoopar?

9. Pemnukanus Huma?

10. Penmkanus MexaHu3Mu TpaHCKPHUIIIIAS MEXaHU3MHU.

11. TpaHcnsusa MEXaHU3MH.

12. THK Ba PHKnapuusr ¢pusku-kumeBuit Xycycusriaapuaara hapx

13. IHK Ba PHK napHuHr cTpykTypaBuil Ty3WJIUII Japakajapu
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2.1.PexkomOunanT JHK oJIMIIHMHT aXaMUSATH

PexomOunant JIHKnap TexHosnoruscu (MOJIEKyJap KJIOHJIAII XaM J1e0 aTtaiaan) -
Taxpuba MyoJsiaxkaaapu UMFUHIUCU OYIMO, OUp OpraHu3M IeHETUK MaTepUauHU
(AHK) 6omika oprannsmra yTkazum ycynuaup. Pekomounant JJHK omum 6yitnua
YHUBEpCcAJl yCyJulap MaBXKyJ 5Mac, JEKHMH KYNWHYa KyWHJard cxema acocuja
onuHaau (1pacm).

*  Kepaknu reHnap OJMHAAWIAaH JOHOP OpTraHU3MJaH Hatus JIHK
OKCTpakuMsuiaHaau, (QepMeHtnap EpraMuja TUAPOIM3IaHAAM Ba  OomIKa
JAHK(BexTop)ra nuraza pepmentu Epaamuga Oupuktupuiand pekomounanat JJHK

1
XOCHJI KWJIMHAIH.
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* By KoHCTpyKIMs X¥KallMH Xy>Kalpara KUpUTHIIAIH, Y €pa peruIuKaiusianuo
KeHMuHTH aBloaiapra oepwianu. by skapaén Tpaancgopmarius neitrnamm.’

» PexomOunant JIHK TyTyBUM XyXxalipanap aHUKJIaHAIX Ba TaHIa0 OJUHAJIN.
 Kionnmanran reH kojuiaraH crneud@uUK OKCHI XYXKalluH XyXalpaaaH
axpatwiagu. OnuHaau Ba Oy OKCWJI T'eH KJIOHJAHTAHJIMTUHU Aamuid O0ynuo
XU3MaT KWJIAIH.

Pexombunant [IHK spatum ydyn acoc Oynu® Mousekymsip OHOJOTHS,
HYKJIEUH KHUCJIOTajJap OHH3UMOJOTMSACH Ba OakTepHall BUpPYCIAp MOJEKYISIP
TreHETHKACH, NIYHUHTCK OaKTEepUsUIApHUHT  XpOMOCOMajap/iaH  TallKapu
aneMeHTNapu xu3mar Kwiad. PexkomOunant JIHKHu spatum Oy wmypakka0d
*apaCHHUHT Oapuya OOCKUWIAPDMHUHT acocuit acOobm Oynran depmeHTIap
épaaMuia amanra omupunand. AnHuKca ukky 3aHmxupian JJHK momekynacuman
cnene(rK  HYKICOTH]l H3YWUIMKIAPDHU  TaHUO  KECaJWraH  peCTPUKLHS
bepmenTIapu (PECTPUKLMUIIOBYM IHAOHYKJI€A3alap, peCTpUKTa3aiap)HUHT YPHH

oexuécaup.
KIOHTOBYH
momop THEK BEKTOp
JTHEKaEET &
KepakTH d¥aara epMeHT.IAPR EpIaMHEIA ’ s
P 3 P I:[apl!a:.[amn H; " thepmenTaap EpmamMmmaaa

TVFpH TMAKTHTA VTKaIHm

BerTop JHKcn

BEKTOpPra ért

JHKaa vaam

pPexoMOHHAHT
JHK

pexovmonaanT JHKga | FTOHIAHIAH IeH

XiaAHHE Xyiaadpara TYTVEYH Xy:EKalHpaHH
KHPHTHIT TAaH.IAm
e _- X¥aHHH XyKaHEpa
- KIIOHJIAHTIAH F'eH TOMOHEIAH
OECHTT KOLIAaHATHTAH 0KCH] CHETe3H

Pacm 1. Jlonop opeanusmoan xepaxiu JIHK axcpamub onunaou, gpepmenmamug
2UOPONU3 OPKAIU Kepakau 2eH axcpamunaou. bakmepuii éxu 6owka xyacatipa ¢

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

22



CMPYKMYpaiapuoar eekmop (niazmudy) oiurHaou 6a 6a Kecuiaou. Bexmopea
HHK ¢@paemenmu ypuamunaou.Onunean KOHCMPYKYUS XYHCAUUH Xyocaupaza
Kupumunaou ea y epoa Haci Oepaou.  Kiounawean een KOONOGYU OKCUT
AHUKAAHAOU.

2.2.PecTpuMKIMAIOBYH IHIOHYKJIea3aaap

Monexkynsap xnonnampga ngoHop Ba Bekrop JHKcunm Mabnym  xoi
(caiiT)man ¢parMeHTIIApHUHT JAUCKPET TYIUIAMJIApUHU XOCHJ KWJIHIIN 3apyp.
Arap xpomocoMa /JIHKcuHM KMYMK AuamMeTpid HUHAIW IINPHUIYIAH YTKA3CaK EKN
yIbTpaToByIll OwWjaH HIUIOB Oepcak, yxonga 6u3 0,3 nmaH Sraya M.H.K.
y3YHJIUKJIAru (parMensiap oJuIIMMU3 MyMKUH. Adcycku Oy oaauil onepanusiiap
HaTWxkacuaa WKKkuH4YM 3amxupin JJHK monekynacuparu ysuiaunuiap tacoaudui
XO0JiJa amalira OIUaJ¥, YYyHKM Xap Tajl MIUIOB OepuiraHjia yMyMaH SHIU
dbparmeHTiap TymiaMu xocuia Oynaau. MoJiekysisip KJIOHJAITHN aMalira OMAPHUIIT
OAaKTEpHSUIAPHUHT IOKOPH crieiepuk (hepMEeHTIapyu aXpaTWIraHUAaH CYHT aMmalra
omupuil MyMKuH 0ynau. by depmentnap ukku 3anxupian [JHK monexynacunaru
MabJIyM M3YWUIMKIAap acocuHu TaHuO JIHKHMHr mkkurta 3amkupuna xam y3uml
xocui kunaau. by depmentnap Il tungaru pecTpUKIUSIIOBYM SHAOHYKIEa3auap
JNeUnIIaau.

bupunun Il TUmpary  pecTPUKUMSUIOBYM JHAOHYKJEazajlapAaH Oupu
Escherichia coli 6akrepusicunan axpatmirad 0y depment ECORI ne6 Hom onran.
by ¢depment JAHKHMHr crneunduk nNanvuHAPOM U3YWIUIMK TYTYBUM OJITUTA
HYKJICOTHA >KypTAaH uOOpaT KUCMUAArd aJeHUH Ba TyaHUH KOJAUKIApU
opacumaH y3um Xocwi Kwiaau seHu JIHK 3amxupupa tanu® xkecaguran caur
Mapka3uaaH oup xua macodana 3uHa XOCUI KUIUO, CHMMETPUK y3UI Mal10
Kuiaau. by Oup-Oupura koOMIUIEMEHTAp ydacTKajgap aCOCUHHU Ky(Tiamuiiu
xpucobura €k «EMUIIKOK» ydiapu OpKaJIM OUplallMIl TeHACHUUSICUTa 3ra
oymanu. (2- pacm).
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Pacm. 2. JHKunune xucxka ¢paemenmunu Il munoacu  ECORI
PeCmpUKyUsiosyU SHOOHYKIeAsd époamudd enuwKox y4iap Xocui Kuauo
kecuwt. Cmpenxanap /{HK 3andxcupunune Kecunuus Hcotlaputu KypcameaH.

EcoRI nan Tamkapu Oakrepusinapaan ro3nad Il-tum pecTpukuusiioBun
SHAOHYKJICA3alap OJIMHTaH. PecTpukrazamapHu Homutamjga (pepMmeHt
aXpaTud OJMHTaH OaKkTepus TYPUHUHT JIOTUHYA HOMUHU Ooml xapQuapu Ba
Kymumya  Oenrwnapugad  dodpamanunagu. YyHku Oup  Typaaru
OakTepusiapJiaH Oup Heua XUJl peCTpUKTa3zajiap aXpaTud OJIUMHTaH OYIuIm
mymkuH. Escherichia coli-EcoR I, EcoR V, Haemophilus influenzae —Hinf I,
Streptomyces albus — Sal 1, Thermus aquaticus — Taq 1.°

ll-Tum pecTpukUMsUIOBUM 3HIOHYKJIea3zanap TomMoHuaaH Tanuiano JIHK
MOJIEKyJIacH TapuajaHaguraH KoM y3HWII caifTh ne0 aTananu. Enurmkox
y4jlap XOCWJI KWJIYBUM PECTpUKTa3alapAaH TAIIKapU TYMTOK ydjap XOCHII
KWJYBUM PECTpPHKTa3ajiap XaM MaBXKyJd. YJIapHUHT y3ull caith 4-6t1a
HYKJIEOTUIaH ubopatr Oynuimu MymkuH. (1-kaaBan) PecTpukuus caiTu
uuuga TYFpU y3ull (Kaluw CHUHTApU IIapTTa UKKU Oyimakka Oymamm)
XOCWJI KWIIYBYHM pECTpPUKTAa3ajllap Tabcupuga «TyMtok» yuinu JJHK
dbparmentnapu mango Oymamgu, ymapuu xam JIHK-nmuraza depmentu
épnamuaa OMpUKTUPUIIT MyMKUH. byH&mall Xomnnapja Jurupiail
peakuuscu y3ura xoc OynubO, YHUHT camapa Japakacu «EMHUIIKOK»
y4JlapHU OUPUKTUpHUILra HUcOaTaH OUp 03 MacTPOK. AMMO «TYMTOK»
Y4ITU dbparmeHTIAp OMPUKTUPUIITUHUHT «ETUIIKOKY YUIIH
dbparMeHTIapHu OWpPUKTHpHUINTAa HUcOaTaH ad3alIurd IIyHJIaKH,
«TYMTOK» yuwiH Oy pparMeHTIap Kaiicu pecTpUKTa3a TabCUpHUIa Mali10

® Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington 45 p
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OynuIIuaaH KaThbUMl Ha3ap, TypJau pecTpUKTa3zajap TOMOHHUIAH XOCHUJ
oynran ¢parMeHTiIap ocoH Oupukaau.(3-pacm)
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Pacm.3  JIHKnune wucka @paemenmunu Il munoaeu Hindll
PeCmMpPUKYUSIOB8YU DHOOHYKIEA3d epOamuoa mymmor yuiap XoCui Kuiuo
kecuw. Hindll  manub xecaouean uzwunnux wmpuxiu yusux époamuoa
aAdXACPAMUTIAH.

ll-Tun  pecTpUKUMIIOBYUM HSHIOHYKJI€a3ajJapreHjJapHd KIOHJAIIJArkd acocui
dbepMeHTIIapJiaH XUCO0JIaHAIN.

JIHK namyHacura mabjiyM pECTpHKTa3a OWIaH MIUIOB Oepwirasia  y3ull
caiTiapujan KecwinO ,pparMEeHTIIApHUHT Oup XWJI TYIUIaMH XOcuil Oynaau.
Arap Oup Heua pectpukius (pepMmeHTnapaan doiganaHuica OIAUH Xap OuTTa
pecTpuKTaza OWiiaH WILIOB Oepuiiaav, CYHTpa YJIapHUHT KOMOWHAIUACH OWiaH
tabcup ITTUpwbO Mazkyp JAHKHuHT (usuk kapracuHu Ty3ull MyMKWH STBHU
MoJIeKyIa OVinad pecTpUKIUS CAUTIIApUHM aHUKJIAIl MYMKHH. XOCWUJ OYiraH

dbparmeHTiap yiuaMuHU Ten 3JiekTpodope3 €paamMuia aHUKIAHUO PECTPUKIIMS
calTIapUHU TOTHUII MYMKHUH.
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1-xanBaa
Bab3u pecTpuKTa3ZalapHUHT HYKJIEOTHJIAP KeTMa-KeTJNUKIATH
TaHUO y3aUraH H3YWLIMKJIAPH

DEQMEHT ¥3uLW canTnapm xocun Bynagurad yanapm
WaPaHTERM
y G A—A—-T-T=C 1
Ecolil e S'-pochaT rypyxH yunapu
LER R Lot Tl e S
BamH]I PP 13 S'-pochaT rypyxH yunapH
) =T == 1
[stl 3'-rHgpoKCHn H ydnapH
at Ao -0 AP FYPYXH ¥ P
E ot il
]
AL AL C—T—h—1t 5'-pOChET MYPYRH Y4NapH
Pyull = A0 T
G-T-CTG-A-—C TYMTOK ydnap
|:||1.1| G=-T-TiA—A—C
C—A— A TT—T—3
=g = ¥
Haalll MTD 4.3
¥ et Ty K y4nap
T G == = =
Mot e 13 5'-pochaT rypyxM yanapH

Pectpukuust XxapuTacMHU Ty3WIl Yy4yH alOXuja PECTPUKIMIIAII Ba
apanann pecTPUKUIUSIAII HATWKAcUa XOCWJ OyniraH dparMeHtiap YiI4nMHHHA
Takkocuam 3apyp Oynmamu. bynmai takkocnam Hatmkacu 4b pacMmma Gepuiras.
Arap JIHK xap ukkama pecrpukrasanap (EcoRI u BamHI|) Ounan rumposms
KWIMHTaHaa yuta gparment xocwn Oynca , nemak JHKuuur 6onutanruu JJHK
bparmenTHa xap OMp MUUIATUATaH (EPMEHT YYH MKKUTAJaH CAUT MaBXyJ[ KaH.
EcoRI ruaponusu Hatmxacuna xocun Oynagurad 300 H.oK. Ymyamaaru gpparMeHt
EcoRI u BamH wukkuta  apanammacu TabCUpUAA THAPOJIM3IAHMAHCA JIEMAK,
ukkuta ECORI-caitbup Oupuman 300 mykieorun xydpT opanmukaa OYnuod, ynap
opacuga BamHI-caii maBxyn smac skaH, 850 Ba 500 H.Kk.y3yHnmuknaru EcoRl-
dbparmenTinapaa ourranan BamHI-caiitnap maBxyndkan. BamHI pectpukrazacu
HaTwkacuaa xocun Oyinran 950 H.ok y3yHiauknard ¢parmMeHT EcoRI 6vnaH WMKKU
Kappajiud uIUIoB Oepuiranga yura ¢parmentra (250+300+400 - 950 m.H.)
napuananagu. Jemak, ukkuta BamHI|-caiitnap ECORI caiitnan xapama kapiiu
tomoHra 250 Ba 400 H.OK Macodana xoinamrad. BamHI- depmentn 850 H. K.
y3ywmmkaaru ECORI-gparmentnn 250 Ba 600 H.K.y3yHIUKAaru parMeHTIapra
kecanu, ECORI yuyn caditnapnan 6upu sca BamHI caittunan 250 H.ox Macodana
xoinamarad, gemak 600n.ox JIHK OomuianFud MOJEKyJlIacHHUHT KalCHUIUP
oxupunu TyTuiu kepak. Cyurpa, BamHl  500n.x ¢pparment ECORI-bparmentu
ukkuta 100 Ba 400 H.x ¢pparMeHTIapra napyanaiau, BamHI, caitnapuaan Oupu
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EcoRI caittnan 400 H.x.6uman axpanrad, aemak 100 H.oK ¢pparMeHT OOLUTaHFUY
JIHK MoJieKyTaCUHUHT UKKMHYM YYMHA HAMOEH KUJIa/IH.

A

Ecalil Bam HI Em Rl and BamHI
digrestion dligestion digestion
Q500
BEN] —
'-"-J-Tlﬂ — L"l,l-m —
GNN]  —
40—
FJNN]  — 3,00 —
250 —
1NN LANY]  —
B
Ecerl2] Ecarlll
T 5000 3000 T 2500
1
i |
1000 4,000 i 3000 ¢ 2500 &0
I 1
19500 L G000
Lo
BamHI BamHl

4-pacm. PecTpukiusi caiTJIapyuHu XapuTaJianl.

A. Kypcamunean epmenmuap époamuda xocun oynean JJHK ppacmenmaapnu
eenvb-anekmpoghopex Hamuodicanapu. Tozananean JIHK ECORlI 6a BamHI
Gdepmenmaapu époamuda anoxuoa-aroxuoa , CyHepa YIApHUuHZ apaiauimMacu
époamuoa 2uopoIU3IAHaoU, 2elb-2JleKmpogope3  YmKaA3uiud, 3muouti 6poMuo
époamuoa Oysnean maxcyiom ypeauunaou. I opuzonman noioCKaiapHuHe 4an
MOMOHUOA (ppazmenmaap y3yHiueu xcygm acociapoa bepunea.

b. anekmpogpopez namuowcanapu oytiuua mysunean pecmpukyuorn xapuma. Moc
GepmenmuapHune manuwl caumiapyu opacuoazu COHap.

45 pacmoacu xapumaoau xap Oup euopoauzda Xocui Oynaoueaw pecmpuxyusl
caumaapu Hcounauumy 8a QpasmMeHmiapu  Yiuamiapu opacuoazu MOCIUKHU
SAKKOJ KypUl MyMKUH.

PecTpuknusiioBun 3>HAOHYKIICA3aNapHU KYJUIAITHUHT sSHA OWp KYJJTAHWJIHII
coxacu MaBxya. [JHKHUHT nkkuTa Xap XWJI HaMyHacu ENUIIKOK ywiap XOCHII
KWIyBYM OWUp XWUJ pecTpuKkrasa OujaH WILIOB Oepuld apanamTupuiIrasia
KOMILJIEMEHTap Ky(PTiamumra OMHOaH ENUIIKOK ywiap Ky Tiaamul, reHIapHUHT
SIHTU KOMOMHaIUsICUHU- pekoMOuHaHT rJIHKnapau xocun kunanu. (Spacm ).
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Y LY
" OH " OH
BHp 33HHHPAEIH YIHAHL BHP 33HHHPAETH YIHAHLL
S-pacm, JIHKnune mypau namynanapunu BamHl, PpecmpuKyusIo8yU

9HOOHYKIIeazanap époamuda napyaianeanod Xocuil OViean EnuuKox VUlapHu
ouprawmupuw. Pacmoa xypcamunean mypmma gpacmenm oup-oupaapu ounau
bupnawutd onmuma mypau JJHK monexynacunu yocun Kumuuu Mymxus. Enuwkox
VUIApHUHE MYPMmMa acociapu Xocui 6000poo boziapu opkaiu ppazmenmaap oup-
oupuea doenanadu, 6y do&nap emapiau 0apaxicada Mycmaxkam Oyaeauaucu yyyH
MONEKYIANap dpummaoa y30K 6axKm mypeyH Xoiamoa Koaaou.

Mounekynsip KIOHJAII Y4yH PECTpUKUUS (EPMEHTIAPUHUHT Y3U KHUQOs
KuiIMaiu. bupuaungan, ukkuTa oupiamrad pparMeHTIapHA YIUIa0 TypUIll yayH
ENUILKOK Y4JApHUHT BoJOpoA Oofiapu €pramuia OMPHUKUIIM YHUYAIMK €Tapiu
smac, Oy epna siHa juraza depmentu xam 3apyp Oymamu. JJHK nwuraza xyumu
HyKJIeoTu1ap opacuaaru (ochoamdpup Oormapunu Tukiam opkanu JJHK
OynaknapuHu Oofnamr kabu Outra acocuil Bazudanu Oaxapagu. by xapacn
murupnam ae6 aranaau. ['eH Myxanauciuryga KynuH4Ya jaurupiam ydyyH T4
dbaruauar JIHK-nmurazacupan Qoiinananmnanu. T4 nurasza épmammaa JJHK HuHr
Xap KaHmad Oynmarn “€numKoK ywin® €K “TYMTOK y4iau’  KUCMJapu
oupukTHpriIagn. by oHT Ky KyumaHunaguras GepMeHTIapIaH Gupuanp. |

’ 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 JHK-mueasza uxxu 3awdxcupiu JIHKuune ysunean ocotiuoa 5'-
gdocgham ea '-eudpoxcun eypyxaap opacuoa ¢ocghoouspup 6bosenap xocun
xunaou. T4. A. Enuwkox yunapuu 6upuxmupuws, 5. Tymmox yunapnu 6upuxmupuud.

NkkuHungan, arap, yjnap XyxXaWWH Xy)KaWpaJa peruiMKanusuianMaca TypJiu
MoJsiekynanapau Oupnamtupuin 6edoiiga. [lynnait kunub, arap peKOMOWMHAHT
JIHKHuHr Oup KucH ¥y3ua KIOHJAHMILK 3apyp OYJraH reéHHH TyTca, UKKUHYU
KHCMU 3Ca PeIIMKAIUsJIaHUIIN YUYYH 3apyp OYJraH KUCMUHU TYTHUILIH 3apyp. by
MyaMMOHM XaJ KWIHMII Yy4yH KJIOHJOBYM BeKTOpiapaaH (oiianaHusiaim.
Yuyununnan, pectpukiusa Hatwkacuga JHK typnu  Tyman  dparmentTiap
apajalliMacCMHU  XOCWJI KWJIaAH, yJapHU BEKTOp OwWjaH OupiamTupuirasia
CYHTKYTUIa0 TypJiM KOMOMHAIMSUIAp XOCHJI OYyiaau. DHAM KEpPaKiIu H3YUIUIHK
TYyTYBUM PELUIUCHT XyKallpaHW TOMHIN 3apyp Oynamu. bByHUHT yuyH Typnu
CKPUHUHT cUcTeManapiaH ¢oinananuiaam.

29



BEIPI'IHlV-I'I,'I.-I.TEIHHLIJ CaHTH BamHI ydyH TAHHLW CIATH

rpw-- - -'-'lill- -
L L
—ATGTTGGATCOT TG AL — —CTATGGATCOT AGLOC—
—TACAALCCTAGGHAACTG — —GATACE TAGGATOCGE —
MNapuanaw Map4anaw
COH P (O P
—ATGTTG GATCCTTGAD — —CTATG Y MGATCCT i —
= TACAACCT AG GAACTG — =GATACCTAG GATCOGE —
S I m-"'f p I m‘x
BHpAELWTHPHLL ApanwTHpHW B3 GHPA3WTHRHLW
BHp 3aH#MpOErH YIHAMW BMp 3aH#HpOard y3HAML
oH P oH
W oA A
—ATGTTGLGATCCTTLGALC — —CTATGGATCCTTGALC —
=TACAACCTAGLAACTL — =GATACCTALGGAAC TG —
FOH roOH
IAH#HPLAAH Y3HAHW IHHHPLEH YEHAHLW
T-pacm. BamH\,  pecmpuxyusanoeuu snOOHYKIEA3aCU Mabcupuda mypau

HAMYHANapOa Xocuil Oynaouearn EénuuKox y4iapru OUpuKmupuud.

2.3.111a3Muaa BeKTOpJIapu

[Ina3muyiap aBTOHOM XOJJa pEIUIMKAUWsJIaHYyBUA XPOMOCOMAJlaH TallKapu
ukky 3amxupian xankacumon JIHK. Ilnasmungnap nesipnu Gapua Gakrepusiiapia
MaBxkyaA. bab3u Oupnapu Y3MHUHT OuUp XykaiipajgaH OoILIKacura Ky4WpHUILIHHU
TabMuHIam axoopotunu (F-mmasmunanap) Tyrtaau, Oomikaiapyu aHTUOMOTUKIIApra
yuAaMIWIMK reHuHu (R-mmasmugnap) Tyraaum €kM HOaHaHaBUM — METOOOJIUTIAP
YTHIIM3AIUALUCUTA JKaBoOrap crenu@uK reHaap TYIIaMUHA TyTaau TIa3MUjIap
ymuamu lgan 500 M.H.OK. OYIMIIM MyMKHH. YJTapHUHT Xap OWpU pETUTMKAIUS
caiituau (Orl) TyTaju, yjaapcu3 XykKaWpaaa IUIa3MUIaJapHUHT PEIUTMKAIUICH
aMajira oIIMamIu.

bab3u mnasmumnap xyxkaiipaga 10-100 Hycxama OYIvId MyMKHH.. yjap
IOKOpUHYCcXanu JAedunaau. bab3wiapu kamHycxanmu Oynu0O Xykaiipama 1-4
Hycxaga Oynaumm MymkuH. Ymymuil xyxaiipa JHKcunaunar 0,1-5,0%Hu
MJIa3MUUIap TAlIKWI 3TUIIM MyMKUH. Typnu rypyxiapra TeTUIUId Iia3Muaiap
HyCXacHJlaH KaThHi Hazap OuTTa XyKadpaaa MaBxkyna Oynumm MyMmMkuH. bab3u
MUKpOOpranusmiapaa ourra xyxaipaaa §8-10 Typau miasmupaiap aHUKIAHTaH,
yIApHUHT Xap OUpH Y3UHUHT QYHKIMUSICUHU Oa’kapaiu.

Knonnanran JJHKHM kyuupuim ydyyH aBTOHOM XOJIi[a pEIUIMKAlUsJIaHyBUA
miazMujIap BekTop cudaruaa GoigamHuil yuyyH Oapua 3apypuil Xycycusitiaapra
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sra. AMMO KynuHYa TaOumii TuUTa3MuuIapia “rokopu cudartin’” BEKTOpra XoC
0ab3u XycycusTiap Mapxya OynMaiinn. byHmaii MyxuM XycycusTtiapra
Kyduaaruiaap kupaau: 1) yHdanuk katra 0ynmarad ymyuam, E. coli x3oren JJHKuu
KYUYUPHUILl caMapacu IiasMuuiap y3yHJIurd 15 M.H.OK.JaH kyn Oyiaranaa nacasiu.
2) Kepakid TEH YpHATWIAAWraH SrOHa PECTPUKIUS CAWUTUHUHT Oyiumu; 3)
PexomOunant JIHK TyTyBuM penenueHT xXyskaipaJapHu aHUKJIAIl YUyH OUTTa €K1
OWp HeuTa CEJEKTUB I€HETHUK MapKepyiapHUHr Oynuid. IIyHUHT ydyH muiasmuj

BEKTOPJIAPUHU T'€H UHXKEHEPJIUTU EpAamMuia sipaTull 3apyp Oyiaau.
A

EcoRI
Hindlll

Amp"
gene

Pstl

Pennukauua GownaHuw
HYKTacu

7-pacm. A. pPBR322 naazmuounune cenemux xapumacu. Tempayuxnunea (Tet') sa
amnuyuniunea (Amp') wudamnunux xocun xunysuu 2en Hindlll, Sall, BamHT u Pstl
VuyH sieona catimaap mymaou. ECORI|-caiim 6y eennapoan mawxapuoa
arcotnawear. Bexmoprune yzynaueu — 4361 orc. n. b. pPBR322
NIA3MUOUHUHSIIEKMPOH MUKPOCKONOA2U KYPUHULLU.

2.4.11na3mupg Bekrop pBR322

Vrran acpuunr 80 immnapuza masMun BekTop pBR322 sHr mamixyp
yHHUBepcall BeKTopiapaad oupu sau. Omataa miasMua Bektop P (., plasmid)
xapdu OunaH OenruiiaHaIu Ba BEKTOPHH Tabpuuiamira, YHU SPaTUII TapUXWUTa
oua TeruuuM OynraH Oup Heuta xapdnap Ownan Oenrwinagu. PBR322
masMuauHn Oenrwiamga BR xapdmapu Oy mmasMumaHu KOHCTPYKUMSICHHU
aparran myaumdaap ®. bomusap Ba P. Poapurec mapadwura, 322 coHu 3ca
yJIapHUHT TAAKUKOT OaéHHOMaIapu pakamura Kyhunarad. pPBR322 mnazmuaun
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y3yHnuru — 4361 x. H. Y UKKUTa aHTUOMOTUKTra Yugamiid TeH Tytaiau (7-
pacm), ammumuuiiara (Amp') Ba terpauuknunra (Tet'), mynnnraex Tet'a renuna
BamHlI, Hindlllsa Sall yuyn srona caiitinap’, Amp' reau yuyn ourra Pstl-caiir,
KOJUIOBUMU3YWIUIMKIIapAaH Tamkapuaa o6arad EcoRI yuyn Outra caiit Tytaau, Ba
dakar E. coliza permnukanusiIaHUIIMHA aMaira ONIMPHINN YY9YH PEIUIMKAIns
OONUTaHWIN CUTHATWHU TyTamu. [lmasmumimap KYm COHJIM HycXa XOCHJI KHITHO
perMKanusIaHaIu.

KnonnoBun Bekrop PBR322 kanpmaii wnoiaiinn. Arap To3aJlaHTaH
xankacumoH pPBR322 mnasmuaura €ku Oy aHTHOMOTHKra YHAAMIIMJIMK T'€HUJa
JKoimamrad caitra (akaT OWp KOWHMIAH KECyBUM PECTPUKTa3a OWJIaH MIILIOB
Oepuinca EMUMIIKOK ywin TYyXpu um3uk makiaugarn JHK Monekymacu xocun
Oynmamu.  byHnail Mosekyrnanap HOKOpUJard kKaOu pecTpuKTaza OuJiaH HIIJIOB
Oepunran, 3apyp red tytBud goHop JHK Owunan apanamrupunanu. by ukkana
JIHKHUHT €NUIIKOK ywiapu y3apo Oup-Oupura KoMIUIEeMEHTap OYJITraHIUId Y4yH
ynap Oupnammb ayparail MoJieKyiajiap XOCUI KUJIaIH.

Cyurpa apamammm T4 daraunar JIHK-nuraza ¢epmentu OuiaH HIILIIOB
Oepunaau, HaTWXKajga TYpJiM KoMOMHaMsAaruparmMeHTiap Xxocui 0ynaau, 0a3an
nonop AHK, €ku kepaknu ren dparmentiapu y3apo oupinamanu. by xonar ro3ara
KEJIMACIIUTA y4yH pecTpukuusuianran miasmug JHKcu TyFpu um3uk makinmaru
MOJIEKYJIAHUHT 5'-pocdaT rypyXuHH HYKOTHII YUyH MIIKOpUW ocdaTtaza OunaH
unuioB O0epunaau. bynna JIHK nuraza gocdar rypyxu Oynmaran ywrapuu JHK
auraza Oupnamrthpa onmaiau. Uto kacaeTrcs COOCTBEHHO PEKOMOM-HAHTHBIX
mouiekysl JIHK, To XOTs B HMX M MMEIOTCSA JBa OJHOLECTOYEYHBIX pa3pbiBa, €€
dbparMeHTBl  yaepKuBaloTca BMecTe AByMs  GochoanmdPUPHBIMU  CBS3SIMH,
oOpazoBaBmmmucs ¢ nomornisio JIHK-nmuraser mexny nedochopunmrpoBannoit
wiasmugaon JIHK u pectpunmposannon nonopnou JJHK. Pemnumkaumsiman cyHr
TpaHchopMalMsUIaHTaH XysKaiipajga Oup 3aHKupAard y3widil Xy>KalhH XyKaipa
JUTHUpIAIl TU3UMU OpKasid 6apTapad sTuinaau.

2.5. Tpancopmanus Ba TaHJIALI

Oumu pexomOuHanT JIHKHM x¥kaiiuH Xykadipara KupuTHII 3apyp.by
xapaéH TpaHcopmanus ae0 atanagu. DByHHHr amaira OMIMPHUII YYyH Maxcyc
uinuad YMKWIraH ycyjiap, MacajlaH Xyskallpajlapra OKOpU XapopaT TabCHp
syrTupuiagu Ba kanbluii xjiop (CaCl,)  Owinan wnuioB Oepunaau. AMMO
TpaHchopMalisl caMapacu MacTIWru4ya KOJIMOKIA, OJaTja MHHITa Xy)KailpaJlaH
OuTTagaH OpTUK XyXKaipa TpaHcpopmarusmanmaiiau. lyagain kuimud, KYmIniIuk
Xyxaipanap tpanchopmarusgan cyur pekomOunant JHK Tyrmaiiau. Ynapnan
Oab3unap wumkopuili Qocdaraza Tabcupura OepuimaraH — y3apo Oupramirad
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xankacuMoH turazmu JIHKcuan, 6ab3unapuna miazmugadynmaran JIHK Ba 6an3u
oupnapuruna €r JIHK dparmMeHTH KupuTHIraH Tia3Mu] TyTaau.

OnnuH alTUO YTraHUMU3JACK, periuKaius OOIUIaHUIN HYKTacu Oyiamarad
xpomocomasian tamkapu JJHK Gakrepust xykalipacuaa pervkaiusiiaHaoIManu.
[lynnait kunnod, Ix3oren JJHKuuHr Xyx)alipara kupranu Oy XykaluH Xyxaipa
TOMOHMJIAH KyJU1a0-KyBBaTJIaHAH JIETaHU 3Mac.

PexomOunant JIHKHuMHr cakjnaHumm yd4yH XYXKalWuH — XyKailpaaa
pPECTPHUKTAa3aJlapHU CUTE3Mra >KaBoOrap rexnap OYiIMaciuru Kepak,, akc XoJijaa
YHU Jerpajanusuiaiian, OyHUHr ydyH Xyxkaipa RecA™ (Oynmail xykaiipanap
YyMyMUH pekoMOuHaIusara koaup Oynmaiau, aemak, sk3oreH JIHK romomoruk
pEeKOMOMHAIIMA HaTWKAcua MOIU(UKAIUsTIaHMaNIN).

Cyurpa pexomOunant JHK TyrBum  Xyxailipamap  aHUKJIaHAIW.
WnenTudukanusnam ycyiad WIOKUA Oopuya cola Ol OYIUIIM 3apyp, UyHKH
KYIl COHJIM XyKalpanapHH TeKwupuil 3apyp Oymamu. BamHIl caiitura €r ren
VpHatunaguran pBR322 tudumupa uaeHTudUKanuagan MKKA OOCKMYJa 010
oopuaay.

Mnaammg AHK OoHop OHK
PecTpUHLMA PecTpHELKMA
WMwkroprid docdaTa
BUNaH UWAOE BepuLl

HO ————————— OH p NN 4

HOQ —————————— OH 2 e LA VATATATATATAVAVARS
T4-OHK nwurasa

o
_{}K‘r"' dochoguadup BoFm

BHp 3aHMUDIarM o 52
YIMAMLW 5 pad

/ o5
o o =5
O, N

Hi o wochogustup BoFr
PR
BEWp 3aHMMDaari Aanansnn

YIMAML _ o
}/Tpchqmpmau,wﬂ
XymaluH xymaipa

8-pacm. Em JHK 6ynacunu nnazmudaza ypuamuwi. Pecmpuxmasza ea
uwkoputi pocgpama dunan uuinos dbepunean niazmuo JJHKcu pecmpukyusnanean
oonop /[HKcu ounan apanawmupunaou éa JJHK nueasza xywunaou.
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Ongun Xyxaipanap TpaHcQopMalusIiaH CYHT aMIUIWIMH TYTyBUM O3UKa
MyXHTHUTa SKuIaan. ByHpaii mapoutaa pakaTruHa MHTAKT Amp' TeH TYyTyBUd EKHU
WHTaKT IUIa3Myjaigap TapkuOuaa, €ku THOpUI IUIasMUAJIap TapKUOUIaru
Xy)Kapajapruia YCUIIA MYMKHH. BamHI caiitu nerpanchopmMHupoBaHHBIC
KJICTKM YyBCTBUTENbHBI K amnuimumny. Cair BamHI pBR322 mnasmumuna Tet'
reruna >xoinamran (7-pacm ; Oy renra ypuatwiran [JHK ¢parmentu xoamoBun
W3YWUTMKHA y3add Ba TETPALMKIMHIA YUAAMIWINK XKCKCHSTH MYKOJaIu.
Mynnait kuaub, THOpU TUIa3MHUIAHU TYTBYHM Xy>Kaipa aMIUIWIMHTA YHIAMIIH,
aMMO TeTpauukiauHra cesrup Oymamu. Mutakt pBR322 mmasmMupanap kuprax
XyxKaiipanap ca Tet' T'eHMHHU TyTaJaM Ba XaM aMITMIMIMHTA, XaM TeTPALMKIIMHTA
qugaMIId Oy iasu.

WNxxkuHun Oockuuna Oy WMKKajla BapHAHTHUA QXPATUII aMaira OIIUPHIAJIH.
AMITMIMIMH TYTBYM O3WKAa MYXHTHJA YCTaH Xy)Kalpanap KauTa MyxpJiaml yCyJid
OpKaJi TETPAIMKINH TYTBUYM 03WKA MyXHUTUTA YTKa3WIaau. TeTpaluKkiIie TyTyBUH
aukoOuUanmapaa xocwsi OynraH kosnoHusiap pBR322 nmasmupgacuHu  TyTanw,
IOKOpUJa alTUO YTraHuMHU3JEK yiap XaMm aMIMIWUITMHTAa XaM TeTPalUKJIMHTa
yuaamiuaup. Terpanukiaud TyTyBuM [letpu nukoOuacuia ycMaraHn Xyxkaipaniap
Oy aHTUOWMOTHKIa ce3rup, Aemak ymnap rubpun pBR322mnasmumacunu TyTaau.
AMIUIWIIMHIA O3UKAa MYXHTHJA YCTaH KOJOHMSUIAp OpacHAaH TEeTPAIMKIMHTA
ce3rup OynraHiapu axkxpaTuiagu Ba Xap OWp KOJOHUSIAH MHAWBUAYaN XyxKakpa
KJIOHJIApU OJIMHAIM €KW Oapya aMIUIIMIMHTA YAJAMIIM Ba TETPALMKIMHTA CE3THP
KOJIOHUsIJIap OupiamTupuiand Oupranukaa yerupuiaau.  CyHrpa kymmmua
CKPUHUHT YTKa3uO, aMIUIMIMHTA YWJAMIIM Ba TETPAIMKIMHTA CE3THp MaxcCyc
KymmM4a TeH KupuTwiran rudopun pBR322 mnmasmua TyTyBuM XyskaiipajgapHu
uaeHTUGUKAIMS (TaHAIT) KUIUIIT MyMKHH.

Ha3zopar caBoJsiapu:
1. I'en-xyunpuIHUHT yuta MaHOau berona renyiapuu xyxaipara
TpaHCHOPMALMSUTAIIHUHT T€H MyXaHAUCIUTUAArd aXMUSITH
2. BeKkTop KOHCTPYKIUSHU XyKailpara KUpUTHUII KaHJlail aMajra OIIHpuiIagm?
3. buHap BEeKTOpIIapuHUHT KOMHTETPATUB BEKTOpJIapra HucbaTan ad3amuimru
HuMazaa?
4. T'ennap M34MJUIMTUHU UACHTU(PUKALMS KUJIUII Ba aXXpaTUII XaKu1a
MabJIyMOT O€pUHT
5. IHK 6ynaknapyHu KUPKUII Ba PECTPUKIIMOH XapUTAJIapHU TY3HII KaHJal
amaJira OLMpuiIaan?
6. BexTop Monexynacu yuyH KyHuiaras tanaonap
7. I'enom JIHKcu pparMeHTIapyuHEN OJIHI yCYIUIapH
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8. 'enoMHU anoxua KMCMiapra axxpartuiin xakuaa tymynya oepunr JJHK
OYnakIapyHU KUPKUII Ba PECTPUKIIMOH XapUTaJlapHu Ty3ulll ((pU3nkaBuit
XapuTalani) KaHaai amanra omupuiaam’?

9. I'eHOM KJIOHJIApMHM KYTAUTHUPHUII KaH/Iak amaira omupuiagm?

10. Muxkpobiap TpaHchopmarusacu Xakuaa MabIyMOT OCpHUHT

doiiganaHnIaIUrad agaduéraap :

1. Bernard R.Glik, Jack J. Pasternak Molecular biotechnology/ Washington
2010. 1020 p

2. Artikova R.M,, Murodova S.S. Qishloq xo‘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.

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

5. PaxmaroB H.A., Maxmynos T.M., Mupzaes C. buokumé. dapciuk -T.:
TabwmmMm, 2009. -528 6.

3-MaB3y: MHKPOOHOJIOTHK TH3UMJIAPHUHT MOJIEKYJISIP OMOTEXHOJIOTHSICH
Pexa:

3.1. Monexynsip IMarHoCTUKa

3.2. IMMYHOJIMarHOCTHKA yCYJUIapH.

3.3. depMeHT UMMYHOCOPOEHT aHAJIU3H.
3.4. MOHOKJIOHAJT aHTUTEaIap

Tasinu ubopanap: mpanceen, oypazaii , peKOMOUHAHM, MPAHCMUCCUS,
2EeHemUK MOOuhukayusl, CUHmes.

MuKpOOHOJIOTHK TH3UMJIAPHUHT MOJIEKYJIAP OMOTEXHOJIOTHSICH.

PexomOunant JIHK napHUHT TEXHOJIOTHSICH PUBOMIIAHWINN OWUIIAaH KYTUTIa0
MUKpPOOPraHU3MJIApHUHT (oiaanu XycycusTiapuiaH yHYMIM (oiaanaHuil
UMKOHUSTIApU TYFWIIM. 3aMOHaBUW TE€HETHK YyciayOmap €paamuaa Ouosoriap
OakTepusIapHU OKCHUJ TMpernapaparijapuHd Hmad YuKapyBuYM ~OHOJOTHK
dabpuka”napra alIAaHTUPUIIHU  YpPraHUIIAWA, KyMJaJaH pPEeCTPUKLMSIOBYU

SHAOHYKJICA3alap Typiau KUMEBUI OMpUKManap aMMHOKHCIOTAa aHTUOMOTHUK Ba
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Oomkamap. Ys3ura Xoc XyCycHsTra dra Oyiran TeHJapHUHT OakTepHal
XyKaifipanapuau (TYKAMalapHU) KJIOH KWIHII HAaTW)Kacuaa TypJd Fapoiuo
METOOATUTIAp OJUII OMOCHHTE3WHUHT SHTU yCyJUTapH Kaiig dTUIIH.

KJ10H KuIMHTaH KacauTMK KY3raTyB4M MUKPOOPTaHU3M T'€HJIapuaaH UHCOH Ba
yil JKOHUBOPJIAPUHUHT KaCaJUTMKIAPUHU TUOTHOCTUKA KWITYBUYHM 30H1ap cudaruaa
KYJUTaHWJIa1, U30JIaTIMd KWIMHTaH TeHjapiaH 3ca xaBdcu3 Ba Qoiina 6epyBun
BAaKIIMHAJIAp Tal€pIiaHaIu.

['en MyXaHauCIUTH yCiayOmapu €praMuia aHWK TypAard OakTepuaTapHUHT
Tabuuil KOOWIATIAPUHU Ky4daWTUpHUII MYMKUH. by Tabumit koOwisTiap 0ab3u
OMOJIOTHK >KapaéHJlapHUM amMalira olMpuinaa €épaam Oepaau. MacanaH, atpod
MYXHTHH HMQIOCIAHTUPYBUHM 3axXapiid YAKUHAWIAPDHA YHYMIH HWYK KWIYBUA
KUIUIOK XYXaIUK YCHUMIIMKIAPUHU YCTUPYBYM, LEJUIFOJIO3aHU IACT MOJIEKYJISIP
yraepoJl OpukManapu Japakacurada >puTyBYH, 3apap €TKa3yBUYM Xallopatiapra
KapIIu KypairyB4u OakTepuaTapHUHT MITaMIapy OJIMH]IH.

KymmHua kaTTa XaXKMaard MHUKPOOPTAaHM3MJIAPHHU CTHINTHPHUII 3EpHKAPIIA
xapacH ned xucobOnmaHmnaau. bUpok pekoMOMHAHT OKCUJUTAPHU CaHOAT XAKMUJIA
myBadPakugaTIN amanra OIIMPUIN YYyH KynruHa mnapametrp (Yiadam)iapHu
HaszopaTra ojuil 3apyp. by yimuamnapHu cMHTE3 KUITYBYM MUKPOOpPTaHU3MIIAp Ba
OJIMHAUTAH MaXCYJIOTHUHT CO(IIMTUTA TaCHP KypcaTaIm.

MoJiekyJisip AMarHOCTUKA

3aMoHaBHil THOOHET Ba KHILIOK ~XyKATHTHHHHT MyBabdakusTH Y3ura xoc
XycycusTiapura odra OymraHn  Bupyc, Oaktepus, 3aMOypyr, Mapasur
MUKPOOPraHU3M, UHCOH Ba *KOHHMBOPJIAP OPraHU3MHU YCUMIIMK, CYyB €KUM TYIpPOKJa
ydypailurad OKCWJI Ba MAacT MOJIEKYJsp OWpUKMallapHU U371a0 TONUII OWIIaH
oormukaup Macanan, arap 6apya OKYMJIM KacCaJIMKJIapHU KY3raTyBuMd MOTOTEH
MUKpPOOPTra3uMJIapHU BaKTHAAa Ba aHUK WACHTU(UKATIMS KUJIMHCA, Y Xoiaa Oy
KacaJUIMKJIApUHHU OJIIMHHU OJIMII Ba JJaBOJalll aHYa eHruil kedaaw. Kymnruxa
JMArHOCTHK MYyOJIaXKaJlapHU 0710 OOpHII yuyyH aBBaJioM OOp MOTEHLMAJ MMaTOreH
MUKpPOOPTaH3MJIAPHUHT TYpUHHM YCTHPHUIN Ba IIyHJAH CYHT YHHUHT (DU3HOJIOTUK
XyCyCATIapyu CHEKTUPUHU TaxJIMJI KWIHII 3apyp. byHaai TecTinap aHua yHyMIIH
Ba IOKOpU XyCycHsITra sra Oyiuinmura kapamai yjap Kym BakT Ba MaOusar capd
KUJUHUIIMHA Tanab aTagu. by OakTepusuiap mapa3suTHK MHUKPOOPTaHU3MIIApHU
uAcHTU(UKATCHS KWIMINTa XaM Taanykiau. llapasuTuk MHUKpoopraHU3MIIap
TOMOHHUJaH KeIrO YMKKAH IOKYMJIM KacaJUTUKIAp JWAarHOCTUKACHHU TaKKOCIAIIl
yCyJulapuaaH oupu:

36



bynpan Ttamkapu YcumiMkiIapAa MaBxkyJ Oyiaran €ku ymymaH OyiMarad
IIOTOT€H  MHMKPOOPTraHMW3MIIAPHU  AHMKJIAIl HMMKOHUATH  YerapajlaHraHJIMTU.
HabmyHa cudatnaa mmMoanii aMepuka Ba €BpoIaja KeHI TapKajiraH Ba )KMHCHUN
aJIOKa OpKaJIM IOKAJWraH XJIaMUJM03 KaCaJUIMIMHM YaKUpPYBUM OOJMrar Xyskanpa
WYUJAry Napa3uTIapHU KENTUPUIIT MyMKHH.

bynna Kaloaku canoui HaTWXKaJIapHU OJINHA/IH, STHU
MHUKPOOPTAHU3MJIAPHUHT MYKJIWTH XaKUJard JUAarHOCTHKAAA XaTOJIUKra Wyl
KYWWJIaIA HAaTWKaAa KePaKIM JaBO KWIMHManIu. Arap MHKPOOPraHU3MIIAPHUHT
MaBXYJINTUHU aHUKJIANI YIyH YHH OWp Typaa YCTHpHWII JIo3uM Oyica yxosaa
Oapua aHUK OYJIraH NOTOT€H MHUKPOOPTraHW3MJIApU WACHTU(PUKATCUS KUIIUII
apa¢Hu aH4a BakTHU srayaiau. [y cababnu Oy yerapanapuu OapTtapad >THIL
y4yH MOJICKYJIAp JUArHOCTHKa ycysulapu unuiad yukuwirad. by ycymiapra acoc
Oynu6 MMMYHOJIOTHK €KM y3ura xoc xycycusriapra sra Oynran JJHKuu Ttonumm
yCyJUIapu Xu3MaT KWJIa Iu.

NMMyHOIHATHOCTHKA YCYJJIapH

K¥ynruaa nMMyHOJIOTHK JETEKIUs TUZUMIIApU COAJla OYIuIIMra Kapamai, yra
IOKOpY CE3TMpJIMKIa Ba Y3Ura XOC XYCyCHATIa sra. Yjap JOpH INpenapariiapuHu
TECTAAaH YTKa3ulljaa, TYpJIM aHKOJOIMK Kacajulmkiapra 00xo Oepuliia Ba yHU
HazopaT (MaHUTOPUHT) KWIMINJAA Yy3ura Xoc OyiaraH XycycusiTra ara
MEeTa0OJUTIAPHA aHUKJIAIAA, [MOTOT€H MUKPOOPraHU3MIIApHU HIECHTU(UKATIUS
KWINILJA KEHI KYyJUIaHWIaau. DHpOK yiap y3uHUHr derapacura odra. Arap
u3NaHaérrad (MUILIEH) MOJieKya cudaThia OKCUI XU3MaT KUIICa, Y X0JIAa YHHUHT
TeHJIApUHU JeTEPMUHATIUIIOBYM 3KCIPECCUsl OUlaH TAMMHJIAII JIO3UM HETaKu 11y
xonjgarnHa Oy TeHyapja MacKHpoBKa EKM aHTUTEIIanap OuinaH OOFJIOBYU
CaUTHUHT OJIOKMPOBKACHU Ky3aTUIIMaNIH.

Kacamnuk ky3raryBuM HMH(EKIUSJIAPHUHT UAarHOCTHKACH aHbaHara Kypa
MOTOTEH MHKPOOPTaHM3MIap TaBCcU(U Maxkmyacura EKM aXOWnMO Xycycusarra
tassHa . Kimnauk MukpoOuosoriap aifHaH aHa 11y OMOJIOTHUK TaBCU(HU MUHHMAI
MaXMyacUHU KUJIUPHILIAIM, HETaKd MaHa 11y Maxmya (Habop)épaamuaa nmoToreH
MUKPOOPTaHU3MJIAPHU TApAHTUSBUM TOMHO HACHTU(UKATCUS KWJIWII MYMKHH.
Macanan,0ab3u Kacal Ky3raTyBUWIap y3j1apujlan OMOKUMEBUM OUpUKMasap
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axpatu®d uuKapaauigap aiHaH aHa 1wy OWpUKMajIapHu  OHOJOTHK
HabMyHalapAa tonum 3apyp. Kymuau mry kabu Mapkep MoOJIEKyJaHU IOKOPH
XycycusiTra sra Oyiaran OMOKMMEBUN aHalu3 €pJaMuia aHUKJIAl MyMKUH. Bupok
OyHmali €HAalryB MOTOT€H MHUKPOOPTaHM3MJIAPHUHT WHIUBUIYaNl JI€TEKCHS
TU3UMUHU KENTUPUO YMKaApaau dHT caMapaid EHAamryB Oy KUMEBHM TaOmaTHAaH
KaTbUM Has3ap MCTAIraH MapKep MOJEKYJaCMHH TOMYBYM  YHHUBEpCAI
ycynnup.AiiHaH ~ OyHmal ycyn OynuO  aHTUTeH  —aHTUTEN  MaKMyacH
(KOMILJIEKCH )HU UJICHTU(PUKATCUSI KWITYBYH YCYII XM3MaT KUJIa IH.

®epMeHT MMMYHOCOPOCHT aHAJIM3H

Xo3upaa aHTUTENAHW M3JaHAéTraH aHTUTeH OuilaH  OOFJIMKJIUTUHU
aHUKJIOBUM OUp KaTop €HjallyBiap MaBxy/. bynapnan Oupu AuarHocTukaaa Kym
KyJUlaHuaagurad (QEepMEeHT HWMMYHOCOPOEHT aHanmu3u. Myonaxa Kyhujaaru
OOCKUYJIApHU Y3 UUMTa OJITaH.

1. V3ura Xoc XycycuaTra osra  OyiraH  MoNeKylda  KH
MHKPOOPraHM3M HABMYHACMHH KATTHK acocra ,mMacanaH ojartga 96 ta
TEHIMKYacH  OOJTraH  MHUKPOTUTPOBAI  WAMINYA  MaxKamJallaJiu.
MaxkamiaHraH HabMyHara y3ura Xoc XyCyCHUSITIIA Mapkepyii moJiekymna(l-
aHTUTENA)KYIIUIaAu.KUiuH 1-aHTyTenara OOFIMK Oyiamaran MoJieKysaiap
TeIIMKYaJaH I0BUO H000OpUIIaIN.

2. 1- anTuTena OwiaH OOFIMK OYJraH y3ura Xoc XyCYCHSITIH 2-
aHTUTEIIa KOIIWiIaau.0upok Oy Xojjga Mapkep MoJjekyjaa OwiaH y3apo
TabCcUp Kypcarmaiauran Oynumm 1mapt.(9.1B  pacm).0y anTuTenara
depment (Macanman wumkopau (dacdaraza ,mepuokcugaza €KM  ypeasa
)oupukTHpuiaTan Oynubd y OysyiMaran cycOCTpaTHU OYsuiraH MaxcysoTra
allTaHTUpUIIT ~ y4yH  Karanu3atop BasudacuHu  Oaxkapaau.MxkkuH4M
anTuTeIN1a —(hepMEHTHU OOFJIaHMaraH KOHIOTaTa MOJICKYJACUHU €K KUJTUII
MaKcauaa TeIIMKYa FOBHIIIAIH.

3. bysimaran cyGcTpat Kymusiaau.
4. bysanran maxcynorra cudariu €KM COH >KUXATUIAH TaBCU(
Oepuiay.

Arap l-antuTenna u3naHaéTraH HabMyHa OujaH OofjlaHMaca y XOJja YHU
OupuHYN IOBHINIAEK aXpaTuO onwHamu, .0y xoijga 2- aHTuTena —(epMeHT
KOHIOTAaHTH X€4Y Hapca OwiaH OofflaHa oOJMaiau.ily cababiu yHU 2-I0BHIIIA
axparn6 omumanu. Ba namyna OysiMarannya Konagu.Arap H3JTaHWIa&TraH
MoJieKyJia OOFIaHuII coaup Oyiica , y Xoiaa 2- aHTUTeNo |- aHTuTenora OupuKaau
Ba KOHBIOTUPIM (epMEHT SHTH pYyHXaTra OJMHAAWIaH MaxCyJaTHU KaTaju3
KUJIA/IH.
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EJIMCA Hu acocuit mMakcaau |- aHTUTEIOHW MYIDKan OwWiaH y3ura Xoc
XycycusiT €paamuia Oornamaup.Arap MyJpKan y3uaa OKCHII KcO Kuiica,y XoJija
YHU TO3aJIaHTaH NpernapaTUHU OJlaTja aHTUTeIUla ojuil yuyH (oinanananau. by
aHTUTENaIap épramua aca Oepunran MYIDKaITHU axparuob
onumiagu.FMIMMyHUTeT/IaHTaH >KOHUBUP oOJaTAa YA KyE€HM HHUHT KOHHJAArd
CHUBOpPOTKa/Ja XOCWUJ OYiaauraH aHTUTENajgap MYIDKalI-MOJIEKYJIacHIard TYpJiu
QHTUTEHT  JIeTepMUHAHT (emuToma) Jap  Ownan  OorimaHamu  OyHmai
aHTUTEJAJIAPDHUHT apallalllMaCHHM TOJMKIOHAN mpenapar naed aramanu. bab3u
JIMArHOCTUC yCyJUIapuJa MOJUKIOHAN aHTeTelalapHu KyJulalml 2 Ta KaMYWJIMKKa
ora;l-moNMKIIOHaN Tpemaparja MaBxkyd Oynran anoxuaa anturenaigap 1
napTUsad 2 mapTusra YTUIIM MyMKHH.2-arap 2Ta Oup XWiI MYJDKaTHU aXpaTHIL
SHA TIOTOT€H Ba HOMOTOTCHAXPATUII Kepak Oyica y XOJiAa TMOJUKIOHAT
noToreHnapjaan  (GoigamaHuIl MyMKUH SMac.,HeTaKd YJIApHUHT  IIaKJIapu
dakatruHa €nfu3 JeTepMHHAHT OwinadH (apk Kwiagu Oupok,xo3upaa Oy
MyaMMOJApHU €YMMH TOMWITAH >KyMJIaJaH XO3UPrH TMailtaa Oup aHTUTEH
JNEeTEPMUHAHTHIA WIIA0 YMKWITaH MOHOCJIOHAJ aHTUTeNa MpenapaTiiapuHu
OJIUIIHN €1ra KONUIraH.

MoHOKJ/IOHAJI aHTUTeJ AP

Opomronus (pUBOXKJIAHUII) >Kapa€HUJA CYT SMU3YBUMJIApAAa OPraHU3MHU
3axapid MOAJajap Ba IOKYMJIM areHTiaplaH XUMOs KUJIYyBUM MYpakkad TYKuMa
TU3UMH IIAKJUIAHTaH. XUMOsI TabCUPUHUHT Y3UTa XOC XyCycHsTra sra Oyiran
OKCHJI(aHTUTEJAJIap))TU3UMH TOMOHM/IA WIIA0 YMKapUJIaJuraH UHIYKTCUSIIAHTaH
auMda TYKuManapuaup.yiap UMMYH TU3UMUAArd OolllKa okcwiap épaamunaa €t
(OGerona) w™opmanap OusaH OUPHUKKO 3axapid MOJJAJIPHUHT  TabCUPHUHU
nykoragu.byHra KOMIUIMEHTTH3MMHM XaM Kupaaud. VMMyHOJIOTMK Makcanara
*aBoOaH xap Oup aHTUTEIUIa YUKAPYBYM TYKMMa CHUHTE3laH YyTuO, Oup Typaaru
aHTUTENAa 4YMKapaau.0y aHTUTENalap IOKOPH Xycycustra sra OYynuO aHTUreH
MOJIEKYJIaJJapUHH aJIOXUJA KUCMJIAPUHU TaHUUJIN. (EMUTOH,aHTUT€H 1E€TEPMUHAHT
KUCMIIapUHM). AHTUIEHHM MOJIEKyJlacuja ojarja Oup Heya Xap Xuil
AMUTONAHTHUTEIIANIap MaBKy1 OYaranauru cabadiu yiaapra Kapiid UMMYH TU3UMU
TOMOHHUJIAH ajJoXHja TYKuMasap unuiad uyukuiaau.byHaai aHTuTenasapHUHT Xap
Oupu OepuiiraH aHTUTeHT OWJIaH Y3ap0 KUPHUIITAHIUTH ca0aliau MOJUKIOHAN Je0
aTanajan. X03Upru ACPHUHT OOUUIApUa Xalu MOJIMKIOHAT aHTUTeNlanap XaKuaaru
MabJIYMOTJIAp €Tapiu Japaxajaa Oyiamaca xaM yJIapHHUHT Y3HUra XOC XyCyCUATIapH
épnamuna uHbpekTcusnap OwnaH Kypamwuirad.KednHpok sca aHTUTenanpaaH
KJIMHUK HabMyHallapuJaru 3axapiv OpUKMajapHU aHUKJANl YYyH JTHArHOCTHUC
Kypon cudarumga  ¢dongamanumrad. AQCycKM — TONHMKIOHAN  aHTHUTENA

npenapaTiapuHUHT  caMapajJopiurd Oup MapTHsAJaH WKKUHYMCHUTA  YTUIIH
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MYMKHH.HETaKu |-Imapoutna WMMYyHHM3aTCHsl TalTHIa aHTUTeNa  HIUIad
YUKApyBUYM TYKUMajnap OpHUKIraH aHTUTEJAJAPHUHT JIETEPPMHUHAHTIAPU OujiaH
TYHUUHAAU.(CTUMYJIHPYETCS ),2- MapoOUTAa 3¢a UMMYH TH3UMHU OOIIKA SMTUTOMHUHT
XyoOu 11y aHtureHura Qaon xaBoO Oepaau by Typnu mnpenapaTiapHUHT
AHTUTCHJIADUHU  KYUCH3JIAHTHPUIOM  KOOWISATHIa  TabCHUP  KOPCATHUIIH
MYMKHUH.HETaKl alpuM JMHUTOIUIAP TYpJIH KOOWISATra 3ra.0yHIaH Kenud 4YuKra
Xoia OepuiiraH MapTUSAard MOJMKIOHAI aHTUTENalap acoCHil AMHUTOIUIapra
Kaplllid UYyHAITUPUITAaH KaM MUKJIOpAAard MoJIKyjnajpra sra Oyiaau ,HaTuxKala
OJIIMHTMCUTA Kaparanaa kaM tabcup kopcaraau .IllyHnan xymaca 4nMKapaMHU3KU
JUArHOCTHC Kypoid €KMW Tepamus KOoJUIaHMacH KOMIIOHEHTJIapu cudaruia
XyXKalpaJapHUHT IIyHJa TU3UMHUHU SIPAaTUIl KEpakd YOUp IIapoutia ocud
o3uAaH OWp Typaaru aHturena uuuiad yukapcud by Oup Typnaru aHtTuTena y3ura
XO0C XyCycHsiTra sra OyiaraH aHTHUT€H-MYJDKaJra yXIiam —MOHOKJIOHAJ aHTHUTEJa
oyncun. Illy kabu Xykaijpa THU3UMHU YXIIall aHTUTEIA MOJIEKYyJaJapUHUHT
TyraumMac MaHOaiiu OYIMIIM MYyMKHH 3AU. AQCYCKM aHTUTENalapHU CHUHTE3
kuwiyBur  bruMmdocutnapun  yeumnmkaa < unuiad  yukwiMaind.  bepuiiran
MYyaMMOHUHT €UUMH TUOPHI TYKHUMaJapUHU spaTUIaanup. ['eHeTuk acocHu b-
TYKMMaJlaH OJIoJica y aHTUTeNla WIUIa0 YMKapullld MyMKyH OYynapau. bab3u
naiitna b-numdocutnap KaiiTa makiaHuO capaToH TYKUMalapura aijiaHaau Ba
KYIITMHA XYCYCHUSTIAPUHU CaKJ1ad KOJIraH XoJia YCUMIIMKAA YCUIl KOOUIIsATUra 3ra
OYMMIIE MyMKYHINTH MabIyM.

Ha3zopar caBoJsiapu:
1. lHcoH Ba yi >KOHUBOPJAPUHUHT KaCATUKIAPUHUA JUOTHOCTHUKA
KWIyBUU 30HJ1ap cudaTuga HuManapaan dhonaananunaim’?

2. Monexynsp TuarHocTuKa yCyJv KaHJaal aMmaira OmuprIag?

3. JlnarHocTUK MyoJaXaJapHH 0JIMO OOpuII yuyH KaHAal MyosmKaiap
amaJira omupuiaagu’?

4. IMMyHOJIMarHoCTHKa yCyJIJIapyu XaKuia MabIyMOT O€pHHT

5. Kacammuk Ko3raTyBYM WH(EKIUAIAPHUHT JUATHOCTHUKACU  KaHIal
amaJira OumypuIain?

6. ®epMEHT UMMYHOCOPOEHT aHAIM3H XaKuJa MablIyMOT OepuHI?

7. Xo3upaa aHTUTENAHU HW3IaHAETraH aHTUIeH OWaH OOFIUKIUTHHHU
AaHUKJIOBYM KaHJal €HJauryBiap MaBxkyna?
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8. . ®epMeHT UMMYHOCOPOCHT aHAIM3U KaHAail MyoJakaJapHU Y3 W4ura
ojlaau?

9. MoHOKJIOHAT aHTHUTEIaJIap KaHgau Makcaiapaa
dbornananumam’?

10. IlomukyioHan  aHTHTENA  Tpemapariap  KaHAgall — Makcajjiapaa
dbornananumam’?

doiiganaHnIaIUrad agaduéraap :

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.

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

5. PaxmaroB H.A., Maxmynos T.M., Mup3zaes C. buokumé. dapciuk -T.:
TasmumMm, 2009. -528 6.

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

41



4-maB3y: IHKHN KUMEBHI CHHTE3/1a1, HYKJEOTH KeTMa-KeTJIUTHHA
aHMKJIALI
Pexa:
4.1. JHK kumEBMiI CHHTE3IAII
4.2. JIHKHU cekBeHUpIIAI yCyIuIapu.
4.3. I'eHnapHU CHHTE3JIAIL
4.4. CUHTE3JIaHTaH OJUTOHYKJICOTHIJIAPHU KYJIIaIl
4.5. dochopaMuaUTIN YCyII
4.6. IHK HM KxMMEBHUI CHHTE3IAII

(D Tasmy udopanap: cuopuouszayus, pekomounanm J{HK, 2en,

peuunuernm, 6u06aﬂflucmw<a, CE€H, CEHOM.

@aHHUHI Xap KaHJal COXacuJa TEXHOJIOTMK  YCUII YHMHI KEIryCHAaru
PUBOXKJIAHUIIMHU TabMUHIARAN. SIHIM TEXHOJIOTMSUIApHUHT MaiA0 Oyauim Ounax
SHIY TaXpuOanap YTKa3uill UMKOHUATU NANA0 OYIaau Ba 3CKWIAPWHU YTKA3ZUII
ocoHjamaad. MonekyJssp OMOTEXHOJOTUSHUHT (aH cudaTtugard pUBOKIAHUIIH
OMp KaTop TEXHOJOTHWK MIUIaHMaslapra OOFJIMK OYJIu: XO3UPru KyHJla YJIapHHUHT
KYNUJaH WMPUK TAOKUKOTUMIIMK MapKasjapuaa Ba yHUYa KarTa OyiamaraH WiIMHi
x)amoanapaa doimananunaan. Duawiukaa JJHK Outra mMonexynacunu KumEBUN
CUHTE3JIall, OOLIKACUHUHT HYKJICOTH] KeTMa KETJIUTMHU aHUKJIAIl, YYMHYUCUHU
HOJIUMEPA3 3aHXXHUp peakuusicu €paaMuja amiuiM@uKanusiian yHYadIuK KarTa
MexXHaTHU Tanad kKuiMmaiinu. bymapaunr Oapuacura JIHK wHuHr y3m Ba yHH
peIUIMKanMsiall MEXaHU3MJIAPUHU ACOCHM TaJKUK KWIMII KapacéHuJa OJIMHTaH
MabBIyMOTIap Ty(daillii UMKOH TYFUIAW. YOy SKCIEpUMEHTan EHalryBiap
monekyssip kionnam - JIHK nman kepakiu ¢parMeHTIapHU aKpaTHO OJIMIL,
yJlapHHU TaBcuQuiall Ba yjaap OWiIaH Typid MaHUMYJSIHUsUIap YTKAa3UIl UMKOHUHU
OepyBYM MyOJIaKaJIAPHUHT aKpajaMac KUCMU O0YITn0 KOJII.

JIHK Hu KUMEBMI CMHTe3J1a1l
bup Oyiipakiu [IHK ¢epmenTnapuan kuMEBUN CHHTE3NANTHUHT T€3 Ba yHYA
KUMMAaT OyJIMaraH yCcyJijlapd WIUIa0 YMKWITAHIAAH CYHT MOJICKYJISIp KIJIOHJAIl Ba
JHK Hu TaBcudnam wmerogonorusick ©Oup MyHua Vy3rapau. KuméBuit
CUHTE3JIaHTaH OJUTOHYKJIEOTHAJApAaH Oup Oom TeHnap ¢EKA  yJIApHUHT
bparmentinapunu Ty3uu, JIHK maxcyc ¢parmentnapuHu amruidduKaiusiall,
axpatno kyvwiran JIHKmapau #HWyHanTupu® MyTauus KWIHIN, IYHUHTICK
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rubpuiamaa 3001 cudaTuaa Ba  KJIOHJANIHA OCOHJAIITHPYBYH JIMHKEPJIAP
cudaruaa doinanaHul UMKOHU TYFUIIIH.

JJHKun (AHK cunTe3aropiap) aBTOMAaTHK KUMEBHMM CHHTE3JIAll YYYyH
yCKyHajlap naigo OynarangaH cyHr <50 3BEHO Y3YHJIMKIArd OUp 3aHXXKHUPIU
OJINTOHYKJICOTHJTAPHM OJIMII OUp 03 Mypakkal uiira ainanau. Xap kapgai JJHK
CUHTE3aTOPHUHT aCOCHM KOMIIOHEHTH KJIallaH Ba HAacocjaap TU3UMH XUCOOJIaHA U,
VYnap épanaMuia peakiusara KUpHUIIyBUM KOpUIIMara YpHATWITaH JacTyp Oyitnua
HYKJICOTH]IJIap Ba pearcHTiap 00opuiaau Ba yiap YcaéTraH 3aHXupra 3apyp
MOHOMEp OWPJIMKJIAPHUHT OUPHKUIIN UMKOHUHHU spaTagu. bUONOruk cuHTe3naH
dbapxm ymapoxk JHK Hu kxumEBuil cuHTe3nam xapa€Huga xap Oup SIHTH
HYKJICOTUJIHU  3aHXKUPHUHT 5' TUAPOKCUIUIM OXUPHUTa OUPUKTUPHUII MYMKHH.
bapua peakiusnap xkeTMa KeT OWTTa peakIMOH KOJIOHKaJla aMalira OIIWPHIIAJIH,
YJIApHUHT Xap OWPWHUHT JAaBOMUWINIA Ba IOBUII  BAaKTU 3Ca KOMIIBIOTEP
épaaMuia Ha30paT KUIMHAIM.

Docpopamudumanu ycyn

Xozupra Baktaa Oy JAHKHM kumEBuI CUHTE3Namiga dSHr KEHT TapKaJrad
yeyanup. Monudukanusiianrad  A€30KCUPUOOHYKIICO3UAIap yHAa Oupiamuu
Kypuiauin  Oyokiapu  xucoOnaHagu. Moaudukanusuiam O€H301 TypyXujaru
JI€30KCHA/ICHO3MH Ba JAE30KCULIMTUIMHHUA aMHUH TypyXJapura OUpUKTHPUIL, aMUH
rypyxura sca u300yTHpan Je30KCUTYaHO3WHHU OWPUKTUpULIAAH HOOpaTAUP.
AMHH rypyxu Oyiamaran TUMHIMH  MoauduKanusiianmaiau.  byHnai
Mou(UKaLMS 3aHXHUP YCUIINA HYKJICO3UAJIaPHU KEPAKCU3 TabCUpIapAaH XUMOsI
KWINII YYyH 3apyp.

JHK xuméBuii cuHTesnal, HyKJIeoTH I KeTMa KeTIIMTMHH aHUKJIAIl B aMILTH(UKAISIAIT

Cunres kartuk (azana(JlHKHUHT YcyBUM 3aHXUPU KATTUK TallyBYUAa KOTAIN)
amaira omupwiaad, Oy 5ca Oapua peakIusulapHA OWTTa CUFUMAA amMalra
OIIMPHIN, Xap Oup OOCKWYJIaH CYHT KEpaKCH3 pearcHTIApHU FOBUO Taluiail Ba
SHTUJIAPUHA PEAKUUSHUHT TYIWK OaXapWIWIIUHU TAabMHHIOBYM MHUKIOP/A
KYLIUII UMKOHUHU Oepaju.

Kyn 6ockuunu cunTesnam Oockuwiapu 5.1 pacmaa kentupwirad. bupuaun
HYyKJI€03u (a30TJIM acoc + MIaKap) KaTTUK MHEPT TallyBYUIa KOTUPUIIAIU, O1aTaa
yiap Oup Xui YiadaMmJiard TeluKJaiapy OyiraH muiia mapyaiapaup.

Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington

43



CunTe3naHa€TraH 3aHXUPHUHT 3'- yuiad HYKJICOTHIW OynaauraH OUpUHYU
HYKJICO3UTHUHT 3'- THIPOKCWUIM TYpyXM TallyBud OujaH KOBAJEHT OOFfJaHraH
ceiicepnu  MojeKyjara OUpUKTHpUiIaau. bUpMHYM  HYKICOTHIHUHT 5!
TMJIPOKCWUIM TYPYXUHM HWKKMHYM HYKJICOTHJHUHI peakuusra KUPUIIYBYU
KOpHUIIMACHUra KyIIMIIJaH aBBAJ HOTYFPHU y3apO TabCUPUHU OJUHU OJIMII YYyH
yHU aumeTokcuTputwiuin  (JAMT) rypyx €pnamuna xumost KuiauHaau (5.2 pacM.)
bynpmaii rypyx VYcyBuM 3amkupra OWUPHKTHpUIAETTaH Xap Oup HYKICOTHUT
TapkuOuga MaBxyH, OyHmaH tamkapu y 3' dbochutau rypyxra OUPHKTHPHITAH
JUU30NPONWIAMUHIN TYPYXHU TallUWIU, Y 3ca y3 HaBOATHIa METAJIM KOJIIUK
Ownad xumosutanrad. (5.3 pacm).

5.1 [ Npsxpenseime |
pacM.OJUroHyKJICOTUIHU | ¢
KUMEBMM CHHTE3JIall. N e
UMKJUIApUIAH CYHT N + 1 ‘ : }

Hykieoruaaan JHKauHTr | B Crrsehdmann) S |
Oup 3aHKUPIIH ' ! - ‘
dparmenTu XOCHII ‘ == — |
oynaam. ¢ e JIM1
I
e
| e | G
IHHCHH :’/ : :
: ll 1‘ I MH "\
\‘\\\ Vg = ! B = -
L =
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5.2 pacm. JJHK 3amxupunu

_ KUMEBUN CHUHTE3JIAII
DolutaHagUraH KOMILJIEKC.
bupunun HYKJIE03U]]
N€30KCUPUOO3aCUHUHT 5!
[HAPOKCUIIIN rypyxura -

verokcutputiil  (AMT) rypyxu
OMPUKTUpUITAH, 3'-TUAPOKCUILIU
[ypyxra sca creucepian MOJeKyJia
oupuxktupuiarad.  Oxwuprucu V3
HaBOaTHIA KATTUK  TalllyBYu
(TemMKyanyM Iuila mapya) OuiaH
DOFJIaHTaH.

bynnait monekymsip konpurypamus hochupaMuguT IeHnuIaam.

S.3. pacm.
dochopaMUTUTHUHT
“tysunmaBuii  popmynacu. bapua
TypT acoc- A, T, G u C HuHT
KeNTupuo YUKapyBUWJIapU
JHKHn kumEBMI  CUHTE3JAIl
yuyH wunuviatunagd. JAMT —
auMmeTokcutputi, Me — meran

TypyXu.
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bupuHun HyKJI€o3u] MIMIIa [mapyara OMPUKKAHAAH CYHT LMKJI OOIUTaHAIH.
lynnan cyHr KOJIOHKAa CyB Ba OOIIKa HYKJICOPWIIM MOIJANapHU YHUKApUO
Talulall Makcaaujaa OWpop CyBCU3 peareHT (MacajiaH, aleTOHUTPWII) OuiaH
AXIIIA0 IOBUJIAJAM Ba y OPKAIM AlleTOHUTPUIHM YMKApHII YYyH mydiaHaiu.
Keiinn peakuusra KUpUIIUII XYCYyCHSITUTa 3ra OYiraH 5'-TUIPOKCUIUIA TYPYXHU
OMpUKKaH HYKJIeOTHAJIaH Oymatud onum yuyH yuxsopcupka (TXY VYXC)
kucioracu Epaamuaa S'-JIIMT (merputwiiam) axpatud ommuHaau (5.4 pacm).
Kononka TXY YXVYHu HyKoTHII yUyH SSHa alleTOHUTPHWI OWJIaH FOBWJIAJIN, XaM/la
aleTOHUTPUIHU OapTapad STUII y4yH aproH OunaH nydnananu. XKapacH nryHmuait
JACTypJIaHTaHKH, WUKKUHYK OOCKHMYJa KOJOHKara OMp BaKTHHHI Y3WjJa KEUHHTH
Hykiaeo3u (pochopaMuauT KYpUHHUINIKMAA) Ba TeTpazon (QaoiuiamTupuin Ba
OMPUKTUPHUIL) FOOOPUIIAITH. Terpazon dochopamuauTHn  daoamTUpaIy,
myHUHr yayH 3'- Qocutiu rypyx OUpHUHUM HYKICO3UTHUHT S'-THIPOKCUILIA
rypyxu Owiiad koBajeHT OofnaHaau. (5.5 pacm). Kupummaran ¢pochopamuaut Ba
TETpa30J1 aproH nydnaml Wynu OuiaaH YMKapuO TalUIaHAIH.

bupunun 60cKuy Tyrarad, TairyBudra OUPUKTUPUIITAH HYKJICO3U IJIApHUHT
xaumacu xau GochopamuauTOHIIal OoFiIaHran 0ynaMaciauru cababnu ylapHUHT
WKKUHYY OOCKHYJIa KYIIWIITaH HYKJICO3u 1 OuiiaH ¥3apo TabcupuHu 6aptapad
STHII 3apyp. ByHUHT y4yH Tabcup 3TMarat 5' - THAPOKCUIUTN TYPYX CUPKaIH
aHTHJIPU] Ba TUMETHIAMUHOTIMPUANH EpJaMua alleTHLIaHa i (KOTITUPOBAHKE)
(5.6 pacm). Arap Oy uin amanra omupuiaMaca, Oup Heua OOCKUYIaH CYHT
CUHTE3JIaHaETraH OJIMTOHYKJICOTUJIap Y3YHJIUTH Ba HYKJICOTH] KETMa KETJIUTU
oyitnua QgapkiaHay.
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dochopamunutauar  3'-dpochuTaM  TYpyxH — IIMIIa  I[Iapyara
OMPUKTUPUITAH JICTPUTWIUIAHTAH HYKJICO3UIHUHT 5' THAPOKCHILIN
IYpyXu OuWjlaH KOBAJICHT OOXJUKIMK Xocun Kuiaaau, IMT —
JTUMETOKCUTPUTHIUIN TYPYyX, Me - MeTWUIH rypyx.

5.6 pacm. Koanmupnarn.
JleTpuTHiianTan
} HYKJICO3UUTAPHUHT ~ OMpPUHYH
| : ' LMKIAA TAbCHPra KUPHUIIMAraH
HHA K H 7 O- TUIPOKCHWUIM TypyXHHH

- ' 1 KEMUHTU LUKIAA UIITUPOKUHU
OJIIUHU OJIMIII Y4YH
sy cvven s ALIETUILIAHA A

[yaunr yuyn dochurrpusrdupu ¥on apanammacu Epaamuaa OapKapop
oemBaneHTIn GocdarTpuddup Xocwsi OYIryHTa Kagap okcumiaHaau (5.7 pacm).
CyHr KoJIOHKa [OBWJIaAM Ba OYTyH ULHMKI TakpopiaHaau (IeTpUTHILIALI,
daomamTUpUIll  Ba OMPUKTUPHUIL, KIMMNMpJam, okcumiam; 5.1 pacm).
TacBupnanran Gapua omeparusiiap yca€TraH 3aHKuUpra JacTyp acocuia OXUpPTH
HYKJICO3U ] OupuKMaryHra Kazap OaxxapuiIaiu. CunTesnanran
OJIMTOHYKJICOTH/JIap  IIWINA IIapyanap OwiaH  OofjaHran; xap  Oup
dbocharTpudGup METWIIU TYPYXHU TalluiAW; Xap Oup TyaHWH, IMTO3WH Ba
aJICHUH TapKUOWJa XUMOSJIAHTaH aMHHTYPYXH OOp, CYHITH HYKJICOTHAHHHT 5'-
yunga IMT rypyx xoinamras.

Metumu rypyxjap 0eBocuTa peakius KOJOHKacHaa KUMEBUU KalTa WILIAII
nynu Ounan yukapu6 roo6opunaau. CYHT OJUTOHYKJICOTHJIApHU 3'- TUAPOKCHILIN
yuu OmiaH Oupra creiicep MOJIEKYJaCUJaH aKpaTUiIaad Ba yJapHU KOJIOHKAJIaH
AIIOUPJIAaHAIN; KEMUH OMPUH KeTUH OeH30MIuH, n300yTupwiiu Ba JIMT rypyxmuap
YUKApUO TalUIaHaIu. 3aHXUPHUHT S'- yuu (epMeHTATUB (MOJMHYKICOTHIKNHA3A
T4+ATP) ¢€xu xuméBuit ycyn Ounan dhochopuiaHan.
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Y 5.7 pacm. Oxcuaiani.
£ e dochurrpudup
Knn A (HH OerIBaIeHTIHN
H "‘,' ocharrpuddup
* — OMe Japakacurada OKCHJITaHa I,

CH ; a1 O by aca dochoamrdup

|_o | O OOFTUKIUTMHUHT

H — H H Y— H Oapkapopyirura oo
KeJlagd Ba YHH KHCJIOTa
Xamja HIIKopJap TahCHPHUTa
yuaaMimpok kunagu. JAMT -
JTUMETOKCUTPUTUIUIA  TYPYX,
Me — MeTWIJLIH TYPYX.

Ymly peakiusiHu OJUTOHYKJICOTH T XU TAIlyBYMCH OujiaH OOFNMK OynraHjaa,
JIEKVH JAETPUTWLIALLIAAH CYHT XaM YTKa3HIll MyMKHH.

MaxCyJlOTHUHT YHUKHUIIM IOKOpU OVYIMIIM Y4YyH HYKJICOTHIJIAPHUHT Xap
Oockuyga Oupukuin camapagopiaurd 98%pman  mact OYaMmaciauru  3apyp,
camapaJiopJIuK CIEKTPOMETPUK yCyiuiap OMIIaH, YUKApUO TallUlaHAETraH TPUTUILIH
rypyxjap COHMHM aHUWKJIa0 HazopaT KuiauHagu. Arap, macaian 20 ab30iu
OJIMTOHYKJICOTHIHU CHUHTE3JAIll BaKTHAa Xap Oup 1uki camapamopiura 99%ra
TeHr 6ynca, 82% (reHm 0,99%° - 100) ONHrOHYKICOTHMIAP aifHAH IIyHAAH
y3yHJIuKkKa sra Oynagu. Arap 60 ab307au OJUTOHYKJICOTH] CHUHTE3JIaHAETTaH
Oyica, myHaal camapaJopiaukia OJUroHykieoTuaiapHuar gakar 55% 60 Taman
HYKJICOTH]] CaKjIaiau. Arap UMKJIHUHT ypTada camapagopiura 98% nan ommaca,
KeJITUPWITAH Y3YHJUKIArH OJMTOHYKJICOTUIJIAPDHUHT YIIYIIM aH4a Mact Oyiamu
(5.1 xanBan). Tuxopar [JHK cunTeznoBumnapunu taiépnad 6epyBun gupmanap
olatna OWPHKHUIN caMapaJopJUrdHuHr Yypradya 98% nuruau xadonarnaiau.
Jlexun OYHUHT Y4yH KyJa IOKOpPH JapakaJlard TO3aJIMKKa 3ra OYiran peareHriap
Ba XUMHUKaTIapjaaH ¢oWganaHuIl Kepak, OyHM 3ca Xap JOUM XaM WIIOXKHU
oynmaiinu. Pean Oupukuin camapanopsiuru ojxatraa 95% Oynanu, JekuH Oab3uaa
99% camapagopiuKKa XaMm OJpUIIUII MYMKWH. belrunanran y3yHJIMKIArd
OJIMTOHYKJICOTUJIAPHU OJUII YUYyH KUMEBUM CHHTE3NIAIIHUHT KYNTUHA OUpiaMyu
MaxCyJOTJIApUHU IOKOPH camapaJopiMKKa sra OyiaraH CymK Xpomartorpadus
OunaH r0Kopu 00cUM OCTHA HyHaNTUpUATaH (as3a OusaH, €KU MONUAKPUIAMUIIH
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renna aiekTpodape3 OwmiiaH Tozajmaml 3apyp.  ‘omancus3”’ KeTMa KETJIHMKIIAp

OJIMHMOKYHM OVYJIraH OJIMTOHYKJICOTHIAAH KalTapoK OYJIraHauru cababiau OyHU
B 1

amaJira OIIMPHUIN YHYATIUK KHAUH IMac.

5.1. orcaosan. lukn Yypraua caMapaJOpJUTMHUHT TYpJau Xujl Oelruiapuia
OepuiTaH y3yHJIMKIATrH (1) OJUTOHYKICOTUITTAPHUHT YpTa YUKUIIN

Camapazmopa  Ypra unkuni, %
uK, %

Cunme3nanzan 01U2OHYKIEOMUONAPHU KYL1au

KuméBuii ycymmap OwiaH CHHTE3JaHTaH OJIMTOHYKJICOTUIAp MOJICKYJIAP
owotexHojorusAa KeHr Kymranaau. Ynap JJHK rubpunpnampa 3oHa cudartuaa,
wionnam Taxpubanmapuna JHK typnu wmonekymanapunu OupiamTupyBYu
munkepraap, JJHKuHu cexBenupnamina npaitmep cudaruia, €Ku KIOHIAIITHPUITaH
VIKa TeHJIAPHUHT MaxcyC MyTareHe3MHU amaira omupuuia GonaiaHuIam.

1. Maxcyc OMUTOHYKJICOTHNIU 3OHIJapHUHT (y3yHauru 20 40 3BeHO)
HYKJICOTUJKETMA KETJIUTUHU MYBO(MUK OKCHUJUIAPHUHT aMUHOKHCIIOTAIM KeTMma
KETJINTU XaKUJaru MabJIyMOTJIapAaH TOMMIAIN.

2. JIvuHKepiapHU OJUII YYyH OJIMTOMEpPJIAp CHUHTE3JaHaAH, ylap Y3apo
KOBylIaJuran (TuOpuasiaHaurad) najuHAPOM OUp 3aHXKHUPIM HYKIIEOTHZ KeTMa
KeTIUKAup. JIMHKepiap pecTpUUMpIIOBYM HHAOHYKJIEazalap YYyH TaHUUIUTaH
caiiTmapra sra, Oy sca ymap €épnamuna JIHK ¢dparmenTnapunu kioHmamTupuin
uMkoHunau Oepaaum (5.8, A Ba b pacm).

Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington
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Yayumuru 6 12 xxydT HyKICOTHIIApHUHT KUCcKa ayruiekcu ymka JIHK Oowmnan
yT™mac ywriapu 6yinad ropamu (omatma JIHKra xapa6). Slaru Mosexyna kepakiv
PECTPUIIMPIIOBYM PHIOHYKIIea3a OulaH Kecuiaaau Ba yuu OYpTuO TypraH 3aHUYMPIIU
(yun €nuIKoK) ¢pparMeHTIap oJMHaau, yiaapHUHT Epaamuaa Vimka JJHK myBoduk
BEKTOpra THU3WiaAW. TH3WIMIIHU amaira OLIMPUIIAAH aBBAI ENUIIKOK Y4JIU
JIHKHM opTmkua JUMHKEpIM MOJEKyJIalapJaH aXpaTuil ydyH (pakiusiaHaIu.
BekTop xam pecTpukTaza OuiaH KaiTta unuiaHaaw, yHU €numkok ywm JIHK
dbparmenTinapu Ownan €éxwrianu Ba JIHK nuraza T4 dara épmammma Tukwiagu.
Vmxa JHK TapkuOunaa IMHKEpIM KeTMa KETIMKIApAa MaBkKysl Oyiras
PECTpUKIIMA calTiiapu OYIMaciurd Kepak, akc Xoyjga y xaM (QepMeHT OuliaH
€)0)51701178

5.8 PacM. AwnpaHaBuii TUHKEpIap Ba
amantep. A. 6 Xyt HyKIeoTUIIapaaAH
tamkuin TtornraH EcoRl-nmunkep. b. 8
KypT HykIeoTuaiapaan ubopar ECORI.
B. Emumkok yaiu BamHI- Ba Smal
yuyH TaHuiguran caitiau BamHI- Smal
aganTep.

3. JluHkepnum KeTMa KeTJIUKIAp ‘‘ajantep’JIapHUHT BapUaHTIapuliaH Oupu
WKKUTAa Ba YHJIaH OPTHUK PECTPULMPIIOBYM  OSHJOHYKJI€a3a Y4YyH CalTIapHU
caknaiinu (5,8, B pacm). By xonna Bextop Smal- caiftnapra sra 0yaunm MyMKUH
amac, Ha Bektop, Ha JIHK BamHI- caiitnapau Tammmm kepak amac.
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4, 17 24 3Benoman ubOopar Oup 3amxupiau onuronykieorumiap JIHKuu
CEHKBEHHUpJaIaa npaimepiap cudaruaa a [P yTkazumiga uniatuiaam.

5. Bup 3amxupiu OMMTOHYKJICOTHANIAP 1N VItro Maxcyc CauT MyTareHe3u y4yH
npaiiMep cudaTtuia UIIaTHIaIM.

6. Kaiicuniup aHMK OKCHJIHM KOJJIOBYM HYKJIEOTH] KE€TMa KETIMKHH KHUMEBUUI
CUHTE3 KWIMII 3apypaTd MYyBO(HMK TE€HHM KJIOHJAll KUWMHJIAIIraHaa maino
OynuIIM MyMKHUH. ByHJa TE€HHUHI HYKJIEOTH]l KETMa KETJIUTMHU OKCHJIHUHT
AMUHOKHCIIOTAJIM KETMa KETJINTH XaKuJard MabiIyMOTJApAaH Tonwiagu. Yoy
IeH TalIKWJ TONraH KOJOHJIAp 3ra OpraHrn3M TOMOHHWJIAH SIXIIM YKUJIMarasaa Ba
TPaHCISIMS JlapaXacu XKyJna nacT OyiraHaa KUMEBUMN CHHTE3ra MyporKaaT
KWwinHaau. by Xonga TeHHM KOJOHJAPHUHI IIyHJIAW TyIjiamMu  OujaH
CUHTE3JaHAAUKNA (KOJOHJAPHHU ONTHUMAJUIAIITHpUII), OyHOa KOJAJaHAETraH
OKCUJUIAPHUHI aMUHOKHCIIOTAJIM KETMA KETJIUTH Y3 XOJIMJA KOJaau, KOJAOHIIAp 3ca
3ra OPraHu3M TOMOHUJIAH CaMapaJInpOK YKUJIAIH.

FeHJlalel cunmesiaw

Arap KuMEBMHM cuHTe3naHraH WKkH 3amxkupiaun [HKnan ren €xum yHuUHr
dbparmenTu cudaruaa QoiiamaHuIl Ha3apaa TyTHIAETTan Oyiica, 3aHKUPIAPHUHT
xap Oupu amoxuna cuHTtesnanuiu 3apyp. Kanrta renmapuu (60 80 1m.H) o
TEXHUK XHUXATJIaH Mypakka0d smac: OyHHHT y4yH KOMIUIEMEHTAap  3aHXHupiap
CHHTE3JIaHA/M, CYHT yiap SHAMpWIad. VMMpHK TeHmap ydparaH XolIa Maxcyc
cTpaTerus KyJUIaHAIWM,YyHKH KUMEBUH  CHHTE3HHHI Xap Oup  IHUKIH
camapagopiuru acio 100% Oynmaiinu. Macaman, arap reH 999 xydt
HYKJICOTHJIapiaH ubopat Oyyica Ba Xap Oup UUKIHUHT camapagopiuru 99%
Oynca, y xonma Tynuk Yimuamau Oup 3amxupiu JIHK ynymm xapaén Tyrarad
0,004%pan  ommMaiigu. By MyaMMOHHM Xan OJTUII yY4yH CHHTETHK (MKKH
3aHKUPJM)reHIap Moayuiapaad - (Oup 3amxupnu) y3ywiauru 20  man 100
HYyKJIeoTHUIra4a Oynran ¢hparMeHTIapaad WHFUJIaIH.

CHUHTETUK TEHJApHH TY3HUI YCyJUlapujaH OWpU Xap Kahcucu Oup OMpuUHU
énanuran ywid, y3ywiaurn 20 60 HykieoTHa OYAraH OJIMTOHYKJIEOTHIJIAp
WUFUHIUCUHY OJIMIIAAH HOOpaT.
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3amKUpIApHUAT  HYKJIEOTHJ, KeTMa  KeTIMId  ImyHAal  Oynamukw,
SHIUPWITaH/IaH CYHT T€HHUHT YYUJard CErMEHTIapu yTMac OYiuIimmu Kepak. Xap
Oup nuku cermMeHT 3'- Ba 5'- OYpTHO 4UMKUO TypraH ywiapra ira, yjaap KYIIHU
CerMeHTJIapra komruieMeHtapaup (5.9 pacm).

P OH P OH

P - OH f OH

P - OH

f OH P OH

HO P

5.9 pacm. Kanra onuronykiaeoTuajapiaH TalTKW TONTaH CHHTETUK TCHIIAPHH

WUHUFUILL.

V3ynnurn 20man 60 3BeHoraua OyiaraH anoxXuja OJUTOHYKICOTHAJIAP
E¢HAMPWITaH BaKTJa yJlapAaH UKKU 3aHKUPIIA MOJIEKYJa XOCHJ OYIHILIN YU4yH Xap
Oupu Xy UIyHJal HyKJI€OTH I KeTMa KeTIukiap OuinaH cuHTesnaHanu. Konran
oup 3amxupiu y3uwmunuiapu T4 JIHK nuraza épaamuna Tukunanu.

I'en #wuru6d OYymuuarayu T4 JHK - mwmraza Epmamupma Oup 3aHXkupiIv
Y3WIUIUIAPDHA TUKUO YUKW KoJaau. CHHTETHK TeHIap IIyHJal Ty3WiraH
OYIUIIM MYMKHHKH, OKCHJI KOJJIOBYM KETMa KETJIWKIAaH TalllKapu YyJIapHUHT
KJIOHJIAIITAPYBYHM BEKTOpTa (PECTPUIIMPIIOBYN SHIOHYKIICA3Iap Y4YyH calTiap)
TY3WIUIIMHA TabMUHJIOBYM YWIM MaWOHTa, IIyHUHTIEK arap Oy 3apyp Oyica
TYFpU MHULIAAIMS Ba TEPMHHALWS, TPAHCKPUIIIUS Ba TPAHCISAIUS YIyH CHUTHAI
KeTMa KeTJIMKJIapra Jra.
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Tynuk ymuamiau reHnapHu OomiKa ycyn OwinaH onuil yuyyH y3yniaurd 40 max
100 3BeHoraua Oynran €EnNWiraH OJIMTOHYKJICOTUJIAPHUHT Maxcyc TYIJaMu
CUHTe3NaHamu. LHmupunaérranga 3'- wu 5  yumdm  ¥3apOKOMILIEKTap
HYKJICOTUTIApHUHT 6-10 kydTianumm comaup OYynaau, yJapHUHT OpacHuaa d3ca
KaTTa TEHIMKJIAp Koiaau. byTyH Ty3uiMaHu CTaOMILIAIITUPHUII YUyH Ky(pTiaamran
MalJIOHIApHUHT y3yHIUTH Karta OYymamu. Temmwmkmap QepMeHTaTHB Wyn OuiiaH
JHK monmmepasa I Escherichia coli épmamuna tynmmupunany, y WHAIAAITASIIALI
peruMKanusiam yayH 3'- TUAPOKCHUI TypyX Ba OHp 3aHKUPIU MaioHIapaaH
Matpuia cudaruaa doinanananu. Konaran oup 3amkupiu y3ununuiapau T4 JJHK
nurasa Epnamuaa tukunagau. (5.10 - pacm).

V3yupoxk renmap (>1000 m. H.) omatna WKKU 3aHXKUPIAM (parMeHTIapaaH
WUFWIIaau, ylapHUHT Xap Oupu ¥3 HaBOatuaa 4-6 Oup OupuHu EmaauraH
OJIMTOHYKJIeOTHNIapaand (xap Oupu 20 gan 60 n.H raya) ubopar. Arap CUHTE3 Ba
EKUIITaH/IaH CYHT eTapiu MUKAOpAa ¢hparMeHTiap Xocui Oyica, yiaap oup Oupura
INIyHYaKWd ylaHaau. AKC Xojija xap Oup ¢parMeHT KIOHJAIITUPUIAAN Ba
amruukanusianagu. Ukku 3amxupin (parMeHTiIap KeTMa KETJUKAA TYJIHK
VI4OBIIM FeH X0CWI OyryHya oup Oupura OofiaHaIu.
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5.10 pacm. in vitro y3yH TeHUHUHT (EpMEHTIap WIITUPOKUIA WHAFHIIAIIM.
ABBa KUMEBUI ycyiuiap Oup ajnoxuga OJMIOHYKJIEOTHUIap IIyHAAN HYKICOTH]
KeTMa KeTJIUKJIap OWjaH CHHTE3JaHaJUKH, CHIUPHUII BaKTUIA YIAPHUHT Opacuja
y3ywiura 6 -10 xydt Hykneorummap Oynran xyQTiamraH MailJoHIap XOCHII
Oynmumm kepak. YnapHuHT opacunaru Kosran temmknap JIHK — momumepasza I E.
coli épmamuna tynmupunaau, Oup 3amkupiu y3wmnuiap 3ca T4 JIHK nwurasza
épaamMuia TUKUIIAIH.

KumEBUII CUHTE3NIaHraH TEHHHHI HYKJIEOTHJ KETMa KETJIMTW TYFPUIMIUHU
KadoyaTiam ydyyH Xap OUp HMKKH 3aHXXHUpPIM (PparMeHT, KeWHWH 3ca OyTyH TeH
CEKBEHHUPJIaHAIN.

JHKHu cekBeHupJam ycyiapu
JIHK Monexynacu xakujgarv TYJIUK MabJIyMOTHH (PaKkaTrHa YHUHT HYKJICOTH]T
KeTMa KETJIUTMHM aHUKJIaraHaaH cyHr omuil MyMkuH. yHpail kunu® reHHH
CEKBEHHUpJAll OpPKAIM YHUHI Ba3u(acuHU , HYKICOTHJ KEeTMa KETJIUTHHU
Ba3u(acy aHWKJIAHTAaH TeHJap YYyH COJUINTHPUO aHWKIam MyMKuH. Hykmneorwnn
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KeTMa KETJIMK XaKUJard MabJIyMOTIIAPCU3 MOJEKYJSIp KIOHJIAIITHPUIN Oyhnda
TagkukoTiaap yTkazub OViamainau. JIHK y €ku Oy dparMeHTHHM CEKBEHHpJIAITHU
A. Makcam Ba B. I'unGepTinap ToMOHMIaH UNUIa0 YMKUITAH KUMEBUHN yCyIl, EKU
®.Canrep TOMOHHMJAH TakJIu(] OSTUITaH (QEpMEHTATHB YCyd OuWjiaH YTKa3WII
MyMKHH, aMMO XO3UPTHM BaKTIa KYMNpPOK AUAC30KCHHYKICOTHI YCYJT KEHT
TapKaJraH.

Auru ycynmnapau sipatuii — Oy (GaHHUHT WCTaATaH TAPMOFWHUHT PHUBOKJIAHUIIN
YUyH TYPTKHIUp. YJIap WIrapu MabiyM OYaMaraH MablyMOTIApHU OJIHIII
UMKOHUHH Oepanu, Oy 3ca ¥3 HaBOaTHAa Ky3aTWiIa€TraH BOKea, XOIUCATapHUHT
MOXUSITUHM YYKyppOK TYIIYHMINTa OJUO Kelaau Ba SHIU KamduétiapHu
KeNTUPUO  YMKApyBUM  TAJKUKOTIApHU  parOaTiaHtupamud.  Molekymsp
OMOTEXHOJIOTHUSITa KeJCcaK, YHUHI acocu cudaTuaa UIyHIad ycyJuiapaaH
doitnananunauku, ynap JHK Ba I[P nu cexBenupnam. JHKHuHT HykieoTun
ketMma ketiuruau JJHK monmmepasza Ounan amanra omupuiiagurad 3aHXUPHUHT
y3alUIIMHU TYXTAaTUII UYJIM OpKalId (PEpMEHTATUB HycXa KYUMpUII YCYyIH OWUJIaH
aHUKJal —Te3, Kyna coana Ba nmoHwM ycyi. JJHK ¢dparmMeHTHHUHT HyKII€0THA
KeTMa KETJIUTM MOJICKYJIAp Japaxaaa YHHUHI TYIMK TaBcUpU OYIMIIAIaH
TAlIKapW, YHUHI KOJJAHAETraH MaWaoHUHW TeHrnawrupum, [P  yuayn
MOTEHUHAJI TpailMep TaHJall, TEeHJAarn MyTalus Y3rapullIapUHA aHUKJIAII
uMkonuau Oepaau. 1977 #unpga Canrepuuar [IHKHu cexBenupnam yuyH
TUAC30KCU YCYJIM Taimo OYNATyHra Kajaap 3aHKUPHUHT MaxcyC CaWT KUMEBUUN
napyanaHum ycyiunan oimananunran (A. M, Maxani, W. Gilbert, Proc. Natl.
Acad. Sei. USA 74: 560-564, 1977). fma wnrapum HyKJICHH KHUCIOTaJapHH
cekBeHupyaml PHKHUHT HyKJI€MH KeTMa KETJIMTMHY aHUKJIAII AEeMaK 3Au. byHUHT
yuyH JIHKuunr kepaxmm ¢parmentn PHKra PHK — xunc mmepasza épmammna
KyuupuO YTKasmwnaau (TpaHCKPUOMPOBATH), KEMHH 3Ca CYHTUCUHUHT HYKJICOTH]]
KeTMa KETIUTH aHuKiIaHaau. Kapa€H Kyma Mypakkal Ba y30K JTaBOM 3Tapau. Y
Kyhdugarugan uOopar dau:  pagumoakTuB  Mymkamwianran PHK  typmum
puboHyKeazanap OujlaH KalTa MIJIaHTaH, KeMUH XOCW1 OYiaraH MaxcCyJIOTHU
XpoMatrpa@uk OYIMHUIIM aMajira OLIMPWITaH., TakpopaH (epMeHTIap OuiaH
KailiTa WIUIAaHTaH, WKKUHYMA TapyajlaHUIIAard MaxCYJOTJIADHUHT HWIIKOPUH
TUAPOJW3M  aMainra  OIIMPWIraH,  TUAPOJIW3  HATWXKACHIA  OJIMHTaH
MaxCyJOTJIIApHUHT  XpomaTorpaduk  OYIWHUIIN amanra OILLIMPUJITaH,
OJIMTOHYKJICOTH/JIADHUHT KEeTMa KETJIUTH YJIapHUHT yd4 MaWJOHJapUHU Oup
Oupura ENMUIIMIIMTAa acOCIaHMO AaHUKJIaHTaH Ba OOIUIAHFUY MOJEKyJa KaiTa

TUKJIaHT'aH.
Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington
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Junesokcu yCyaHMHr maiino Oymumm Ounan Oy xapaéHmaH  Jespiiu
dbornananuaman kKyhnuiaau. Xosupaa PHKHuHT y3unm 3mac, Ganku yHra Xyiu
MaTpulaiara Kabu KaliTa TpaHCcKpunraza &Epaamuaa cuHresnanran JJHK
CEeKBeHHUpJaHaau XamJa Makcam Ba ['mnbept ycyinapunan smac, Oanku M13
¢ara acocuja KIOHJAIITUPHUII TU3UMU sIpaTUIITaHAAaH CYHT maijo 6ynran CaHrep
yeynaunan donpananmnanu. JJHKHM TyFpuaan TYFpu ceKBEHHpIAll WHCOH TYpPIU
KaCaJUTMKJIAQPUHUHT MOJIEKYJISIp aCOCIApUHU TAJKUK OTHIN, TalIXWC KyWWIl Ba
JaBoJall YCYyJUIApUHU HIUIa0d YUKUAIAA XAaKUKUH HWHKWIOO COAMp ITIH.
TagKUKOTIApHUHT JKyJa Kyl coxajapura, 11y JKyMJlaJaH MOJEKYJsp
ouorexnosmorusira [P  ycynmuHuHr wmad YUKWIKMIIKM —~ KAaTTa  TabCUP
kypcatnu (Kary Mullis; U.S. patent 4,683,202). Kionnamrupuiran €xku
renHoM JIHKHUHT cerMeHTIapyHN aMIUTUPUKAIUS KATUII OPKaIu KaTTa MUKJI0p/1a
JHK omum wmkonu spatunrad, PHK Ho€6 wmonekynamapunuar JIHK
HYCXQJIAPUHU KJIOHJAIITUPHUII, TEHOM KyTyOXOHAJapUHUHT CKPUHUHTH, TE€H
MyTallsUIApUHM ~ QHUKJIAIL,  XPOMOCOMAJIIAPDHU  JKHUCMOHUW  KapTUpJiall
(kapTupoBaHue) Ba Oomka Mmyammonap Xan Oynau. [IIPHuHr OupuHumM OOp
aManuéria KYJUIAaHWIIH CEPHOBUAXYKAWpald AaHEMHUSHM TalIXUciall TeCT
tusumuHn spatum Oyiran(Saiki et al., Science 230: 1350-1354, 1985). IIIP
myHaal HoE€O ycynku, Oomika Oapuara sSXIIM MabJIyM OViraH ycyjiap uyuja
YHUHT TeHru WyK. 1986 iwnnan Oonutad, yHunr €épmamunaa 10000 gaH opTuk
TaAKUKOTIAp VYTKAa3WIIM, Ba YJIAQpPHUHT TYpJM XWI1 OYJIuIIura KapaMmaca,
[MIIPaan dbolinanaHUITHUHT UCTUKOOJIIAPH SIHA XaM OJJaMHU POM KHJIMOK/IA.

Ha3zopar caBoJsiapu:
1. IHKHu cekBeHupIail ycysuiapura u30X OepuHr
2. T'eHnmapHu CHHTE3JAIl KaHIak amaira OImupuiIaam ?

3. CuHTe3JaHTaH OJIMTOHYKJICOTHIApHM KYJUIalll KaHai aMasra
omupuiIagu’?
4. ®ochopaMuAUTIN YCYTHUHT MOXUSATH HUMAA?

5. IHK vu xuME€BHii cCMHTE3MIAIl KaH/ ail aMalira OUIupHIIan?

doiigagaHuIAAUMraH agaduéraap :
1. Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington
2010. 1020 p.
2. Deniz Ekinci “Biotechnology” Croatia, 2015
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4. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo . 2014y, -335 b.

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

6. PaxmaroB H.A., MaxmynoB T.M., Mupzaes C. buokumé. Jlapcouk -T.:
Tawaum, 2009. -528 6.

5-maB3y: OKcHILIap TepanesicH
Pexa:
Okcusuiap Tepanesicu

Oxcuinap Tepanesicu

k/IHK unTepdeponnapunn axxpatud onuii
Nuconnap untepdeponiapu
WMHCOHTapHUHT yCUIl TOPMOHU

['eH 3KCIIPeCCUsICMHUHAT ONTUMH3ALNAACH
JIHKa3a I

AJpruHar-nnasa

WHCOHHUHT KYyN KJIOHJIA AaHTUTEJIAJIAPU

NN

Tasanu udopanap:.

Tepanes, TecT, UHTEPpDEPOH, epMeHT, aHTUTeNa, anrnHat, AHK

Oxkcuninap tepanesicu

PexomOunantiu JIHK TtexHONMOTHsSIIApUHUHT TalWI0 OYJMIIMIAH aBBa
WHCOH OKCHWJIM acocHJiard KYNruHa JOPUBOp MpernapaTiapHy (akaT yHYa Kyn
OyJiMaraH MUKIOpAa OJIMII MYMKHH OYyiraH , cababu ylapHM WIUIA0 YUKAPHUII
KyJla KKUMMaTra TyIITaH Ba OMOJIOTUK TabCUPH MEXaHU3MH Oab3uja sIXIIu
ypranu® ymKuiaIMarad . SIHTY TeXHOJIOTHS €paaMuia mpenapaTiapHuHT Oapya
CIEKTpJIApUHU CaMapalid TECTAaH YTKa3ull Ba KIMHUKAJA KYJUIAll y4yH €Tapiu
OysraH MUKAOpJa OJIUII MyMKHUH Ae0 TaXMHUH KuJuHraH. BabyymuapyE€oraunkau
.byryurakenubunconnunr 400 gan optukrennap u (acocan JIHK xypunummma)
Typiu OKCWJUIapU KJIOHJAIITHpUITaH OYynub, amanjga yiap JAOpUBOp Mpernapar
oymuuuIapy MYMKHUH.YIIOY TeHJApHUHT KYI KHCMHM XYKaWMH XyXKahpaja
AKCHECCUSJIAaHIM Ba XO3UpJa YJApPHUHT MAaxcCyJoTJIapyu HWHCOHHHUHI TYypJiu
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KACAJUTMKJIAPUHU JaBoJlallga KyJUlall 3XTUMOJIMra TEKIIWPYBAAH YTKa3HIMOKIA
(11.1 xanBan). AKlIna xo3upna,30man opTUK mIyHAald OWOJOTHK Iperapariap
MabKyianau (10.2 sxagsan). bBupok xanu yJlapHUHT KEHTI MUKBECTA KYIJUTaHWINO,
COTYBra UYMKapWIMIIMIa XaJd Kyn Hwmap Oop; aBBaiura yjap XaillBoHiapia
TEeKIUpUO Kypuiaaad UIyHAAH CYHT, KIMHUK CHHOBIAAH VTKa3WIadu, OHPOK,
dapmareBTUK (pupmanap X03upAaHOK yaapra KU3UKHIIIMOKIajap.

MyTaxaccucnapHUHT XUCOO KHTOOIapUra Kypa HMHCOH OKCHJIM acOCHIAru
JIOPYBOP TpemapaTiapHUHT AyHE 0030pumaru Xxaxkmu 150 Mipa qoiapra eTrad Ba
JOWMUI paBuIga Ycub 00pMOKIa.pEKOMOMHAHTII OKCHUJUIAP aCOCHUATH JTOPUBOP
npenapariap HUHT AyHE Oo3zopuiard Xaxmu Humura 12-145% ra ycmokia.
NHCOHHUHT KYINTMHA KacCaJUTMKJIAPUHU JIaBOJaIl Ba MPO(UIAKTUKA KUJIHIITHUHT
aHru metojyiapu XX acpja MHCOHJApPHUHT (PapoBOH SIIANUIAPUHU YCUIITUTA
yJIKaH xycca Kynyii. bupok Oy skapaéH Tyraau ae6 aitub Oynmaian.  Ocku 1ed
aTAIMHIN KacaJUTMKIap (MacajaH, CWJI KacajUIMTd ) MNpoQuiIakTH Taadupiiap
cycalMimy OwIaHOK €ku OyiMaca, SHIM PE3UCTEHTIW IITaMMJIApU a0
Oynranmma sHa fo3ara KEJIWIIM MyMKUH.TepameBTHK BocuTaiap cudaruga
cnenuuK aHTUTENONapAaH (GoiAaTaHUIl HCTUKOONN Kyda IbTUOOPIM;yIapAaH
KENTyCcHuJla TOKCHUHJApPHU HeWTpanmu3auus KWIuIaa, OakTepusuiap, BUpYCIap
OwyiaH Kypaliuiijia Ba XaTTo, paKHHM JaBojianiga XaMm (oigamaHuIl MyMKHH.
AHTUTENIOHH ¥3-Y3UHU OOIIKapaauraH pakeTara YXIaTUIl MyMKUH Y €Kku €T
areHTHU HeUTpautaau, €ku crienuuK HUIIOH-XYXKalipaHu eMupud robopaau.
Adcyckn, aHTHTENIOaH, YHUHT WMKOHMSTH JKyJa KEHT NEeHWIUINM KapamaclaH
Oomka  KacaJuIMKIap  Ba  yJapHUHT  TNATOJOTHSUIADUHHM  JIaBOJjalmiia
¢doitnananunmarad. @akar cyHrru naiitnaruHa — pekomOuHanT JIHK Ba kyn
KJIOHJIM AQHTUTENOAp OJIUII METOJUKACH PHUBOXKIJIAHTAHAAH CYHT Ba MOJICKYJISIP
CTPYKTypacu Ba UMMYHOTJIOOYJIMH (YHKIMSUIApU paciii(ppoBKaTaHTaHaH CYHT
cnenuuK aHTUTENOoNApaH Typiau KacaJUTMKIApPHH JaBojallia KyJamra Oyiaran
KM3UKHII STHA OPTIIL. "

dapmaneBTHKA

K/[HK unmepgeponnapunu axcpamuod oauw

Wucon oxcunuuHuHr teHu €xu kJAHKcunm axpatud onum yuyH Typiau
EnpamyBiapaan doimananuim MyMKUH. bup katop xonaTiapaa kepakim OyiaraH
OKCHJI @XpaTHUO OJIMHAIM Ba YHUHT TETUIUIM MalJOHUAArd aMUHOKHCIIOTAIU
KETMa-KETJINTY aHUKJIAaHAIH.

Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington
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Mymapnan kenu0® 4YWKAO YHWHT KOJJIOBYM KETMAa-KETIWTHHU  TOTAaujIap
,TETULILIIN OJINTOHYKJICOTUIHU CHHTE3NAWINIap Ba YHAAH TE€HOMIM EKHU
oubmmorekann kJIHKman kepaknu renéku kJIHK axparu® onum yuyH
ruOpu3aluoH 3081 cudatuaa doiganaHaguIap.

bomika €HpalyBHM To3ajaHTraH OKCUJITa aHTUTENAJap MIUIA0 YUKapuIl Ba
yllapHU MabJIyM OUp TeHJap 3KcrIpeccusich coaup Oynaérran OubnuoTexkanap
CKpUHMHTM  yuyH wunuiataguwiap.Kynuaya Kanpgaitnap Outra TYKUMana
CHUHTE3JIaHAaETraH MHCOH OKCWJIM YUYyH Iy TYyKuMaaaH axkpatu® ommaran MPHK
acocuga omunrad kJIHK-OuGmuotexa JIHk-Huimmon OwunaH TYHUHTHpUITAH
oynaau.MacanaH,0lK030H ocTH 0e3u JlaHrepanc oposuanapu Xyxahpaiapuaa
CUHTE3JIaHaJUIraH acOCUN OKCWJI MHCYJIHMH 0Yin0, Oy Xyxkalipanap/iaH aXpaTHIrad
70 % MPHK Hu aitHaH y Koa1aiau

bupok k/I[HKHH TYHHHTUPUII OPUHIUIITIAPUHA VHCOHHUHI MUKIOPH XyJ1a
KaM €KY CHHTE3JIaHUII KOWM HOMabIyM OyJiraH OKCWIIapU YUYH KYJUIall MyMKUH
aMac.

by xonatna 6oika skciepuMeHTall EHaanryBiIap 3apyp oyiaaau

Tapkubuna a-, B- Ba y-unreppeponsapu (Mda, HOPB, Udy) 6ynran uHCOH
uHTepdepoHIapu —Tabunii oxcuiuiap OYnuO,yJTapHUHT Xap OUPUHU TEpareBTUK
Makcammapaa kymwtam  MymkuH.(10.3  xans.).Ymapaunr kJIHKcu axpartu6
oJlMHTaHAa ynap Tapkubuma erapnuua terunum MHPK Ba okcummap Wykmuru
cababnu OynTaH KUHUHYWIMKIAPHU EHTUIITa MaKOH OEpyBYM SIHTU EHAAITYBIaApHUA
UTUTa0 YUKUIITA TYFPU KEIIIH.

10.2 xanBan.MHCOH KacaJNTMKIIAPUHU JAaBOJIAI YUYH KYJIJIAHUIITA O3UK —OBKAT
MaxCyJloTJapu, MEAUKAMEHTIap Ba KOCMETHKAa BOCUTAJIAPUHU HA30paT KHWJIMIII
oyitnua JlenapramenT(AKII) pyxcaruau onran Oab3u Oup pPEKOMOMHAHTIN
OKCHJLIIAp :

Utepdeponnapaunr k/IHK axpatnd uukapuin mnpouenypacu KyiuaaruiaoaaH
nubopar:

1.Mucon nedikonmtuaan MPHK axpatu® onumau Ba yinapHM Yirdamiiapura
Kypa bpaknusaapra aXpaTUIIIW;TeCKapu TPAHCKPUIIIUS YTKAa3UIIAM Ba
masmuga pBR322u Pstlcaiitura kuputunau.

2. OnuHra” MaxCyJIoT OW1aH Escherichia coli HU
Tpancopmarmsanau,xocus oynran 6000 kioHHM 12 rypyxra axparauiap xap
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Ooupura 512 xnonman Tyrpu kenau. 3. KiownmapHuHr Xap Oup Typyxu
to3asianmarad npenapat Md-mPHK Ounan rubpuanznaniy.

4. Tapkuobunga xmnonnanran JIHK Ba MPHK Oymran rubpumnapman MPHK
aXpaTu®d OJNMHAM Ba y OKCWJIHM XyXKallpacu3  CHHTE3JAll CHCTeMacHia
TPSHCISIMSA KUITHHIH.

5. TpsiHCTISAIMS HATWKACUAAa OJIMHTaH Xap OMp KOPHWIIMAaHWHT BHpYyCra Kapiiu
uHTekdeponan  Qaommuru  Oenrwianau.MaTepdeponnn  ¢gaouk  KypcarraH
rypyxJiap TapkKuouma NDd-MPHK  6uwnan rubpumgnamran  kJAHK xmonu
MaBKy/1 OyJras.

6. Ilo3utuB rpynmanap xap Oupuna 64 TagaH KJIOH Oynran & Ta HUM
rypyxjapra axpaTwiId Ba TeCTAaH yTKazwiau. HuM rypyxiyapra axpaTumiHu
TapkuOuga nHCOHHUHT TYnuK ymyamaaru Ud-kIHKcu 6yiran rypyx KoimaryHra
Kanap gaBou strupauiap.Termnuin k/[HKra moc 6ynran kyn muxgopaaru @
OJIUIII 3apyp OYJica SKCIIPECCUSHUHT IOKOPH Jlapa)kacura eTUIl UMKOHUHU OepyBYH
E. coli-BexTopaa cyOKIOHIAIITUPUIL MyMKHH.

HNuconnap unrepdeponaapu

NuTephepoHHUHT OUPUHYM TE€HH 1980-x  iii.0ommapuaa  OJMHTaH
oynuo,ymanaan Oepu Oup Hewa Typaaru uHtepdeponnap tomuwiras.lOkopuaa
auTUO YTUIraHWJal,yIapHUHT OMOJOTMK Ba KUMEBUHM XycCycuUsTIapura kypa yd
rypyxra axpatumi MyMkuH: U®a, UOBBa UDy. UdDa Ba WDPBuUpyciap Exku
Bupyciu PHK mnpemapatnapu Ownan wunuioB Oepwiran  Xykaiipamap OuiaH
cunresnanaaunap Dy nsca XyKalpaJlapHU YCUIIMHU CTUMYJUIAIITUPYBYH
Mojanapra >xapoOan wunurad umkapuwiaau. MUdo muHumyMm 15 Ta Heamten
TeHJIApHU Y3 MYMTra OJiraH reHjiap omsiacu OuiaH komnaHaau. UOB Ba UDy xap
Oupu anoxujga Oup TeH OwinaH KojiaHagwiap. HdomoaTurniapu Typiu
cnenudukara sra. Macanan,Bupyc OwiiaH MILIOB OepwiraH Oyka XysKaipanapu
munuscuaarn Mda a UdoymapHUHT camapaopiuru TeKIUpud Kypuirasga Oy
uHTephEepoHIap VXImam BHpycra Kapmu (aoumK Kypcaraauiap,AHCOHHUHT
BUpYC OmsiaH UIioB 6epuiran Xyxaipanapuna aca Mda, uatepdpeponn Nda,ra
Kaparanaa Kynpok ¢Gaoiuiuk Kypcataau.Arap Bupycra Kapimm (aouiiK CHYKOH
Xykadipanapuga Ttekmupud kypuica,yuaa — U®da, wunteppeponu  NUdo,ra
Kaparanga 30 wmapra kampok (aommmk  kypcatamu. KomOuHarusiaHrax
xycycusitra sra U sparumra Mdo unrepdepor Typinya SKaHIUTUHU 3bTHOOpTra
0116 6up Heua MapoTaba YPUHUO KYpHILAH. "

Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington
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Hazapunn xuxatman typau V@napHUHr KeTMa-KETIMKIApH KUCMIIAPUHU
OoupnamTupu® OyHra >pummin MyMKuH. By xap Oup OonmianFud okcuira HucOaTaH
Oollkaya XycycusTiapra sra OyiaraH ruOpuj OKCHJIHM XOCHJI OYJIuIIWra OJuo
kenagu. Hdoa UWdonapuunr kIHKceu comumrupuiaranga IIYHU
kypcatauku,yaap 60,92Ba 150 nmosurusiiapaa OUp Xuil peCTPUKIUS CaWTIapUHU
kypcaragunap. Y napaunr xap oupunuar k/IHKcu napuananu® kerrannas cyHr oy
caiiTmapna Ba OyHAaH KEHUHTH JIETHpJaHUII (pparMeHTiaapuaa Oup Heua rudpuj

reHsap onmuuau.(Pacm 10.1)
FIGURE W Owverview of the protocol used to isolate TFM cDMNA.
#® — = L AAAA —= ONA —e oneintoPsl  Tmesbrm - fe7ge)
ol site of pBR322 into E. coli "8 o/
Human mENA - —
leukocybes Amp® Tat’
- calls
— AAAA
Divide positive pools Assay _,i;- 2 —~AANA 4 - E
into 8 subgrowps of Toteins - )
64 colonies each and or IFN ( | |
ratest actvity
i \"'—"'/ll Hybridize plasmid et .
Ralease hybridized DA Froam each 12 Fc'—:ﬂ:-' of
mBMA and translate pool to cruda TFN 512 clones
Subclone solated inko protein in a mAENA each

cDNA onbo an
ENPrassion Vechor

call-fras system
by renmap oskcmpeccupoBanu B E. coli, na CHUHTE3NMaHTaH OKCWJIJIApHU
AKCIIPECCUSNIAANIAP, TO3ANAIUIAp Ba YJIAPHUHT OHOJIOTHK  (YyHKUHSIIADUHU
TaaKuKoT kuiawiap.l uopun M napHUHT XUMOS KWJIUII XYCYCHUSTIIADUHHU CYT
AMUBYBUWIAPHUHT XyKallpanapuaa TEeKIMMUpUO KypuiraHja Iy Hapca MabliyM
Oynauku,ynapaad 0ab3u Oupiapu OOl MoOJIEKyJajgapra HUCOATaH KYIIPOK
daouk KypcaTap SKaHjap.YHIaH Tamkapu,kynruaa rudpuag D nmap wHazopar
XyKahipanapga 2'—>5'-0nuron3oaieHIIIaT-CHHTETa3alIap WHAYKIUsIaamwiap. by
dbepmenT 2'—5'-00faHraH OJUTOHYKJICOTHAJIAP CUHTE3U/A UIITHPOK ATaJHIIAP
Ba ynap ¥y3 HaBOatuma, Bupyciu M PHK Hu mnapuana® roOopyBuM JaTeHT
XyKaipanu sHaopubOOoHyKIeazaHu daosutamtupanuiap.bomka rudbpun Udmnap
WHCOHHUHT TYPJIU XWJI paK Xykadpajgapuaaru Typjad MUKpoopraHnusmiapaa Oorn
MOJIEKyJlajapra HucOaTaH KynpoK —aHTUIposudepaTuB (HaouTUK KypcaTau.

Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington
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Pacm.10.1. UDL[1,, WD, Ba TYpT TrUOPUA TEHIAPHUHT CTPYKTYpacH..
CpaBHEHHE HYKIEOTHUIIHBIX TocienoBarenbHocTel reHoB UD[), u U3
TE€HJIAPUHUHT  HYKJIEOTH]I KETMa-KEeTJIHMKJIapW  COJUIITUPWITaHaa  yiapja
pectunmpnaiinuran  (RE1, RE2, RE3) oHumonykieaszamap y4uyH cadTiap
MaB)KYJIJTUTH aHUKJTaHIH.

By caiftnmapmarn pecTpukiius Ba OJMHTaH (parMEeHTIAPHUHT JIMTUPJIAHUIIN
TypJId XWIJAard ruOopuj TeHyiap maiigo Oynummura oaud kenaau.PacMHUHT Kyiu
o 1
KUCMHJIA YJIIADHUHT TYPTTACH AKC STTUPHUIITAH.

NHCOHNTAPHUMHT YCUILI TOPMOHU

SHTY OKCWIUTApHU TPATETUI0 KOHCTPYHUPOBAHUSI HOBBIX OCJIKOB IMMYTEM 3aMEHBI
(GyHKUHOHAT JOMEHNap €KUM MYHaNTUPWIraH MyTareHe3 €paaMuia ajaMallTHPHUII
Uynu OujaH KOHCTPYKIMSUIAIl CTPATErwsiCUAaH OKCHJIHMHI OHOJIOTMK TabCUPH
Ky4alTUpHIll €KU cycaTupuin aa dorgananuin MyMKUH.Macanan,uHCOH OYiuHU
Yeum ropmoru (I'PU)Typnu xwinaru Xykadpanap OuiaH SbHUA PELENTOPIINA YCHUIIT
TOPMOHHM Ba TPOJAKTUHIW YCHUII TOPMOHU OWiIaH Xam OOFJIaHWUIKA MYMKHH.
JlaBomam xapaéHuna Typiau HOXYs 3 dextnapau oaauan onuil Makcaauaa ['PY
HU TIPOJIAKTHHIIA PEelenTop OujaH OOFIaHUWIIMra Wy KyHMaciuK Kepak. Yoy
peuentop OwiaH OOFJaHYBYM VYCUII TOPMOHM MOJIEKYyJalapyu MaiJoHYacu
V3UHUHT aMUHOKUCIOTAIM KETMa-KeTJINTH OWJIaH MPOJAKTHHIIN pelenTopiap
¥3apo Tabcupra KMpUIIYBUM MaijoH4a OusiaH QakaT KUCMaH TYFPU KEJITaHIUTH
cababmu y Owiad OOFJaHyBYM TOPMOHHU TaHJIad0 OJMHTaH  XO0JUIJa
KamauTupuinaau. byHuHr Y4yH creruQuK MyTareHes CalTHIIaH
doitnananunau.Hatmxana, PYan  nmponaktunnam — pernentop OwiaH — IOKOpH
apdunan OOFNaHUIIM y4yH 3apyp Oynaran Oab3u OMp AMHUHOKHUCIOTAJApHUHT
gubom rypyxiapu(Hil8, His-21 u Glu-174) - Zn**  wownmapu yuyH nurasmiapia
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MabJIyM Oup y3rapunuiap pyil Oepau.MoaudukanusiaHrad YCHUIl TOPMOHJIAPH
dakarruHa” Y3uUHMHT peuentopu OunaH OornaHanu.OJUMHTaH —HaTXKalap
myOxacu3 KU3UKHIN YHFOTAaM,JIEKUH MoaudUKaIMsIaHTaH I'PY mapnan
KJIMHUKaAa QoiaJaHuIll MyMKUHMU HYKMU Oy XaJil HOAHUK.

I'en IKCIIPECCUACUHHUHI ONITUMU3ALIUACH

SAHru  OKCWJI  ONMII  €Tapid  AMac YHUHT TEHU  HKCIPECCUSCUHU
ONTUMAIIAIITUPUIIT ~ MYXUMJIUpP.ABBaUra TAAKUKOTYHIIAD  DKCIPECCUSHUHT
MPOKApPUOTUK EKU DYKAPUOTUK CHUCTEMallapujia eTapid MHUKAOpAA ayTeHTHK
OKCWJI OJIMII MMKOHWHM TeKWUpuO Kypamawnap. IIpokapuoTuk cucremaniap yiap
OuiaH WUl ap30Hra TallMIIM Ba WIIA0 YHUKApUII YHYMAOPJIUTH FOKOPH
oynmuim cababiu ycTyHIUKKa sraaupiap. Adcycku, 6apua MUKpoopraHu3Miap
XaM Oup Xwija TeTepoJIOTUK OKCUJUIAPHUHT (PYHKIMOHAJ IIAKJIWHU CHUHTE3Jal
onMaiaunap ,iy OOUC TETUIUIM CONUIUTHPUII OaxXOJIaHWIMILIMHU 01u0 Oopuil

3apyp. WHCOHHUHT UHTEPJICUKUH-3 TEHU OKCIPECCUSICUTYPIU XY>KaWWH-
Xykahpanapja ypraHu0 YMKWIraHaa BHC sXmM “Xyxaiumu” Oymuo Bacillus
licheniformis (xkamB.. 10.4)unkmu. E, coliHuHT outra cUcTeMacua

DKCIIPECCUSIHUHT OMpMyHYa OKOpH aapaxacura spumminan,20 k/la maccana
OJIMHTaH OKCWJI Maccacu 15 k/la Oynran eTwiraH ayTeHTUK OKCHJI AdMac,0aliku
WHTEpJICUKUH-3HUHT  [B-ranakro3unaza E. colimalimoHdyacu OuiaH KYIImimO
KETUIIIMHU Y3uaa akc sttupanu.Onataa OyHra yximam XuMepid OKCHIJIaH JOpH
cudaruaa doitnananud Oyamaiiam.

Kluyveromyces lactis Ba Saccharomyces cerevisiae, auntkuiapu Xy»kaipagapu
JIYHUHTJIEK WMHCOH XYXKailpalapu XaM HWHTEpJCHKUH-3HU  TJIMKO3UpJIalIn
MYMKHUH,OUpPOK ~ yJapAard OSKCOpecCcHsl Japakacl KyJa Tmact Oyiaiu.
['nMuko3unupnam HHTEPAECHKUH-3 HUHT (DAoJuIMrura TabCUp KypcaTMauu,1eKuH
yJIapHUHT MOJIEKyJajiapy YirdyaMuaa ce3uapiu dapk Oymnaau.
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Pacm  10.5. IHCOHHUHT ¥cHIl TOPMOHM HHUHT MOAM(DHUKAIUSIAHTAH Ba
HATUBHOM IIAKIUMHUHT cxematudeckoe TtacBupu (I'PY). OnuronykieoTua-
HyHanTUpWIraH MyTareHe3 épaamuaa rmonydeHa ¢opma ['PYU makimm omuHy,
MPOJAKTUHIIM PEUEeNnTop OWiIaH OOFiIaHUIl KOOWIMATUHU WYKOTraH ,0MpOK YCHUII
TOPMOHH pelenTopura crenndukanu cakjiad KoJaras .

Anveunam-nuaza

AnpruHatr —Oy Oup KaTop [EHru3 YTJIApHU,IIYHUHIJIEK TYIOPOK Ba JIEHTHU3
OakTepusuiapy OWIaH CHHTE3JaHAJWraH MOJHMCAXaAPUAAUP.YHUHT MOHOMED
OMpIUKIApU MKKHTA Caxapuji — R-D-manHypoHaT Ba a-L-rymypoHar
OYMO,yTapHUHT MHKIOPM Ba TAaKCUMJIAHUINIA KOHKpET OWp aJbrHHATHUHT
XycycusiTinapuHu Oenrunaiau. MacanaH, a-L-rynypoHaT KOJNAMKIApU KaJbLUMA
WOHJIapuHU Oofnam Wynu Ownan Oyipakiap ypracujaru Ba Oyipak HUUJaru
4yoKJIapHU Xocund Kuiaau;, B-D-manHypoHatr Kojaukiaapu sca OoIIKa MeTrauiap
MOHJIApUHU OOFIaiaumap.

FIGURE 1001 Schematic representation of a portion of a human lung occluded by
a combination of live alginate-secrating bacterial cells, lysed bacterial cells, and
leukocytes and their released DNA. This matrix may be digested by alginate lyase
or DMase [
Blocked atrway Open airway
-
(ﬁ U Alginase or DNase

[yngait  voknapu  OynAraH  ajgbrMHAT  KAWMMIIKOKIUIM — TOJIMCAXapH]l
MOJIEKYyJlajlapura TYFpU MPOMOPIMOHAN OYyiraH DJIACTUK Telb XOCHII
Kwtaau.Pseudomonas aemginosa muimMINUK MITaMMIIap MyKOBUCIIHI030M OWJIaH
KacajulaHraH OeMmopiapjard UIWIMMIIUKHUHT —KalWIIKOKJIWTHMHA — CE3WIapiiu
Japaxaza OLIHUPaIu.

Hadac itynnapunu To3anam Ba 0eMOpHUHT XonatuHy sxiuiam yayH JIHKaza
[ Ounan wunwioB Oepumira KymMMya paBHIIAa ajJblMHAT-IHa3a Epaamuaa
albIMHATHU JEMOIMMEPU3ALIS KHWJIALL kepak.l'eH aJbIUHAT-IMa3a
reanFlavobacteriumsp., nman ymoOy depMeHTHH (aoa axpatnd YUKapyBUYH
rpaMmycOaT Tynpok Oaktepusich €paaMuja OJMHAW.OTPUIIATENIbHON MOYBEHHOM
OakTepuu, aTUBHO BbIpabarkiBaroeii 3totr ¢pepmeHt. Ha ocHoBe E. coliacocuaa
BT co3maH OaHK KiIoHOB Flavobacteriumkmonnap OaHkM spaTwigu Ba yiap
opacuaa amnbrUHAT-IMa3aHd TapkuOWga KaTTUK ajJbIMHAT OYiraH MyXHUTra
KaJbIUil MOHJApU KYIIuO 371a0 4uKapuil Mynu OuiaH CHHTE3TalIuraHIapUHUHT
CKPUHUHIMYTKa3UJIIH.
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bynmaii  mapowtna = MyXUTHarm — aJbI'HHAT, AT MHAT-JINA3aHU
NPOAYLMPIIAWINraH KOJOHHUSIAaH TallKapy YOK XOCHJ KHJIAAH Ba XHpa TOPTUO
KOJIAJIM. HAXOSAIIUICS B Cpelle, 3a MCKIIOYCHHEM TOr0, KOTOPBIH OKpyXaer
NPOAYLMPYIONIUE aJbIMHAT-IHAa3y KOJOHUH, 00pa3yeT CIIUBKH W CTaHOBHUTCS
MYTHBIM. [ MIpONM3IaHran ajabrWHAT YOK XOCHJ KWJIHIN XYCYCHSITHHU HYKOTaIu
JIYHUHT YY9yH albIMHAT-IHA3aHU CUHTE3JIAHJIUTaH KOJIOHHS aTPOPHIATH MYXHT
maddod 6¥nmubd Komagu.Mapxyn OYATaH KOJIOHUSJIAPHUHT OMpUIAry KJIOHIAHTaH
JHK ¢parmentn ™mommaccacu 69000ra sxuH OydAraH  MOJUIENTHIHU
KOJJIAMIUTaH OYMK XMUCOOJIAIl paMKach OOpIMIMHM KypcaTau. SlHama Garadcwt
YyTKa3wiran OMOKMMEBHI Ba TEHETHK TaJKUKOTIIAp IIYHH KYPCATINKH,

g

-

Pacm. 10.15. E. coli. nan xenu® 4YMKKaH pPEKOMOMHAHTIIM aJbI'MHAT-
nuaza Flavobacterium nan aBBasru OKCHII MPOIECCHHTH, MOJ. Maccu 69
k/la 6Vnran mentua 6 kJla okCuiI mapyagaHUIIA HATHXKACHAA MOJI. MacCH
63 k/la, Oynran , 6akTepuas aJbruHaT Ba JEHTU3 CYB YTJIapy ajJbIMHATHHU
JEToauMepial XyCyCusiTUra 3ra OKCWI mnpoueccuHru. 63x/la oxcun
napyajgaHragaa Moia .Maccacu 23 kJla Oyaran,jeHru3 cyB yTiapu
anbruHaTUHU (aon JENoJMMEpPU3ALMIIOBYM  OKCHUJI Ba OakTepuan
albIMHATHU TUAPOIU3IIOBUH ,M0J Maccacu 40 k/la Oynran okcun Oepasu.

ymoy mnonunentun Flavobacterium sp. (pacm. 10.3).TomoHMgaH uIUIA0
YUKAPUITYBUYW yUuTa ajJbI'MHATIAH aBBAJITH MOJUATICTITH]T OYJIUIITN MyMKHH. ABBaJIUTa
KaHaaiaup Oup mnpoteoauTHk ¢pepmeHT yHaan maccacu 6000ra sxkun O6ynran N-
KOHIICBOM menTuaHu axpatud onagu.Konranm moi. maccacu 63 000 ra TeHr
oynran QepmeHT OakTepusiiap Ba JIEHTU3 CYyB VTJIapu TOMOHMJaH HIIa0
YUKAPUITYBUU aJIbIMHATHY JICTIOMMEPIIAIT XyCYyCHUSITUTA dTa.

.YHM myHAaH CcyHr kKecuiarasga . [Ipm ero mocnenyromem paspe3aHuu
oOpazyetcst mpoaykT Mois. Maccacu 23 000 Oynran,AeHTHU3 YTiaapu aabrHHATHHU
JIETIOJTMMEPJIOBYM MaxcyjaoT Ba Moj. Maccacu 40000 Oynran ,0aktepusiiap
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alIbTUHATUHU Tapyanaigurad ¢epMmeHt xocun Oymagu.Mon. macccu 40 000
Oynran ,pepMeHTIapHH KaTTa MHUKIOpJA OJHII ydyH yHH KomioBun JIHK Hu
oJIUMEpa3Nu 3amkupian peakius metoauaa(I1lP) ammmdummupramam, myHad
cYHr  B. subtilis nan axpanu0 YMKKaH , o-aMuiaasel B. Sitbtlis Huur curaan
NCNTUANHNA KOJJIOBYH MMa3MUIAIH BEKTOP ra KHPUTAaIUIap

o-amwiasel B, Sitbtlis.  Tpanckpumimss  NEeHUIWUIMHA3a  TGHUHHHT
AKCIPECCUSICU cUCTeMacH €pJlamMmuia HazopaT KwinHau. (pacm. 10.4).11nazmunanan
onuHTaHB. subtilisxyxaiipanmap  Tpanchopmamuscu Ba ylIapHH TapKuOHIa
IBTMHAT OYNTaH KAaTTUK MYXHUTTra KaJbIMi HOHJApH KymmO cound ro0opwiraH
naiTna KaTTa OpeoJUId KOJIOHMsUIap Xocudl Oynau. ByHpalt KoJIoHUsIap CYIOK
MYXUTJIa €TUIITHUPUIITAH/Ia PEKOMOMHAHTIIN ajJbIMHAT-JIMA3a KyJIbTypal MyXHTTa
axpanmu6 uyukkad .KeWuWHrm TecTiap IMIyHH  KYpPCaTAMKU,0y  (QepMeHT
MYKOBUCIIUJIO3 OWJIaH OFpUTaH OEMOpPJIApHUHT VIKacuIaH axpain0d udukkan P.
aeruginoSammaIMMIIUK —IITaMMiIap OWIaH CHHTE3JIaHYBYM  alibITMHATIIAPHU
CYIOJITHPUII XYCYCHUSITUTA 3ra.

PekoMOMHAHTIN anbruHaT —JIMa3aHUHT KIMHUK TECTAAH YTKA3UIUIIA MaKcaara
MYyBOPUKMH WyKMH ,IIyHH aHUKJIAIl YYyH KyIIMMYa TaJKUKOTJIAp YTKa3WII
JIO3UM.

JMHCOHHUHT Ky KJIOHJM aHTUTEIaNapu

NMMyHOTEpanusiHUHT TaXMUH KHJIMHAETTaH UCTUKOOIUra Kapaman yuioy
METOJ KYT KJIOHJM XallBOH aHTUTENalapuaaH (oiilajJaHuIl Ba yjapra Kepakiu
MoJIeKyJaiapHu Oofnail Ousiad OOFJIMK OYaraH OWp KaTop YeKJIOBJIapra fra. ,

KumEBuii OofnmaHuIn >kapaéHUHUHT Y3 YHYAJIM caMmapaid 3Mac,00FIaHUII
taconuduil Tap3na OYynanau yHAaH TallKapu ,0yHJa Tepanusaa KyJUIaHWIaJIuraH
IJIa3MUHOTeH €KW OOIlKa Mojjajnap aKTUBBATOPUHUHT (PEPMEHT aKTHUBIIUTH
nacainmm MyMKHH.Ba HuxosT,ipenapar Kynm wMarotada KUPUTWIMIIM KYy31a
TyTHJIaéTran Oyica,Kapama —Kapllid MMMYH peakuusiap maiao OYJIMIIMHUHT Ba
O0eMop CeHCAOWIM3ALUACUHUHT OJJIMHU OJIMII Makcaauja XaWBOHHUHI HMac
,0aJTKM MHCOHHUHT aHTUTenacuaan Qoinananumn 3apyp.Kapama-kapmm peakims
YaKUpMalIuraH MaxCcyC aHTHTeoaoap spatuinl mymkya wml.Cabadu aHbaHaBUN
TUOpUMIOM TEXHOJOTHICH OWJIaH HWHCOH AaHTUTEJIAaCHHU ONuIaa Oup KaTop
MyaMMoJiapra 1y4 KeJIMHAIH.

e VHCOHHMHI CHMYKOH MHCJIOMAacH YyKailpanapu OWiaH KYIIWIHO OJMHTaH
XyXaipanap OGapkapop smac Ba 11y ca0a0iy Kyl KJIOHJIM MHCOH aHTUTEJIACHUHU
UIU1a0 YuKapa OJyBYM XysKalpa OJIMILI KUHUH.
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* CHYKOH MHMENOMAaCHHU YpHUHU OOCYBUM MHCOH MHUEIOMacHHUHTCaMapaiu
XyXaipa JIMHUSIIApUHU OJIUIITa X03upyua MyBaddak Oy iMHMaIu.

* VHCOHHMHT TypiM aHTUTEHJIAp EpJaMua UMMYHHU3ALUATIAIl 3TUKA HYKTau
Ha3zapuaH YTKa3UJIMaiay. 4YeI0BeKa pa3IMYHbIMU aHTUT€HAMHU HE TIPOBOJUTCS 10
cooOpakeHHsIM ATHYecKoro xapakrepa.lllynnall KuimO,MHCOH aHTUTEIACUHU
OJUIl y4yyH Oomika €HpamryBiap vunuiad yukuin 3apyp. CxeManapHUHI Oupuia
daon paBumga crenuUK aHTUTENAJapHA  WOUIA0 YMKAPYyBYM ,MHCOHHUHT B-
auMdonutiapura GIyopeclueHTIH OelrniaHraH aHTUTeH OWjIaH MIIJIOB OepuiIu
,CYHIpa XyXaiipanu copTep €paamMuja Iy aHTUTENAIapHUA UIUIa0 YnKapyBuu B-
auMpouuTiIap HabMyHaCUHU Oounan TYUMHTHpUIAN. B-Xyxalpanap
MUKpPOOpraHu3Miapja YCUIIMHM TE3JAIITUPHIL y4YyH yiapra OnmteiiHa—bapp
BUpycH YTKazwiau.B —Xxyxaiipanap OunaH Tpancopmanusianrad Oab3u Oup
KJIOHJIap CEJICKIMSUIAHOBUYM AaHTUIeHJIap Owmiar ¥y3apo TabCUp KWIULYBUM KyI
KJIOHJIM MHCOH aHTUTeNaJapuHu uNuiad 4ukapaau.AQcycku, Kyn KIOHJIH
aHTHUTEJAJIap YMKHIIK yHYA Ky OYIManu Ba yJIapHUHT OOFIaHUII aKTHUBJIMTH TACT
HIH.

Ha30paT caBoJIapm:

Oxkcuiiap Tepamnescura u3ox OepuHr

k/IHK unTepdeponnapunn axxpatud oMl KaHaid aMmanra OIMpuiIagm?
WNuconnap untepdeponnapu Kanaa Makcaapaa gpoinananuiaamn?
NHCOHNapHUHT YCUILI TOPMOHHU OJIMII UMKOHUSATIIApU

['eH 3KCpeCcCUsICHHUHT ONTUMH3ALUICH KaHIal amaira omupuiaamn?
JAHKa3a I pepmenTtu kanaai makcaiapaa (oitnananuianm
AnpruHat-nvasza GepMeHTH KaHJail ouHagu?

O N O WNE

NHCOHHUHT KYT KJIOHJIA AaHTUTEJIAJIApU KaHal oJIMHAIn?
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IV. AMAJIMA MAIIFYJIOT MATEPUAJLJIAPU
1-amanuii MalIFyJioT:
YeummkaapaaH XyKkaipa opranuoAIapHHA aKPATHIN

Wman Makeaa: Y CHMINKIAPHU MEbEpUil pUBOKIIAHMII JKapaSHIHH PO,
XJIOPOIUTACT Ba MHUTOXOHJAPHUS TEHOMH ¥3apo XaMKopiukiaa Oomkapaau. by
XaMKOPJIUKIArd >KapaéHHUHT MOJICKYJISIp MEXaHM3MHHHM OWIMII Y4yH XyKaiipa
OpraHoWJIapy T€HOMHHMHT CTPYKTypaBUW Ba (PYHKIIMOHAJ XOCcallapH aloXuia
XamMaa TYIUK Vpranwimimk Jio3uM. by »9sca  ¥3  HaBOatmaa Xyxabipa
OpPraHOWAJIAPUHHU TO3a X0JIJ]a AKPaTUO OJUIIHUA TaK030 3TalH.

1-uw. Fy3a ycumnucu xyycaupacuoan a0po axcpamud oauut ycayou.

Mamepuan 6a ac6o6 yckynanap. 50 T UKKM KyHJIUK Fy3a ycumracu, 100 mu

70% cmupt, 1 merp kampon, romorenusarop, K-23, K-32 uenrpudyranapu

npoOupkanapu Ousau, 2 Ta cTakaH, 2 Ta Kojoa.
Hwnu_oaxcapuwi_yuyn _namyna: 50 v 2-kynnuk ry3a yceumracu 70%

cnupTaa 2 J[JaKuKa CakJaHTaHJaH CYHT JAWCTWUIAHTaH cyBaa toBwiaau. [y
nycunaa crepwuianrad ry3a ycumracura 150 mi A Oydepu comunaau Ba 30 cek.
JlaBOMH/Ia FOKOpH aitmanuiira sra 6yaran (25000-30000 ait/nak) YTKUp MUYOKIN
romoruHuszaropaa Maiigananaau. ['omoreHar 4 KaBaT/iu CTEpWJIAHTAH KamlpoH
épmamuga GuUIbTpIaHaAM Ba Xykaiipa OVnakiapuHd onubd Tanuwiam ydyH 10
makuka 4°C  xapoparma 600 aitn./mas; Tesmukza K-23, ueHTtpudyracuma
alimaHTUpuiIaaM Ba uykMma Ttanuiad rooopunamu. CynepHartant 1800 aiin/nmak.
Ty3mukma 10 makuka, 4°C xapopartma K-23 ucHTpudyracuma aimaHTHPHIAIN.
Uykma 10 mu b Oydepu cycniensust xoatura KeITHUPUIAINA Ba KaTIaMJIM caxapos3a
(1,6; 2,2 M) rpagueHTUHUHT FOKOPH KHCMHIa 3XTUETKOPJIHMK OWaH KyWHIIau.
Caxapo3a »sputmacu B Oydepu Epmammaa TaképiaHaaud: XOCHI KHJIMHTaH
rpaaueHT 22000 aiin/gak. Te3nukaa 4°C xapopatrna 2 coat K-32 nenrpudyracuaa
aitmantupunaau (6aker poropnaa) Uykmana mwukactiaHMara (QyHKIuoHasn (aon
PO KOUJIAHAIU.
Bygep spummanap:
% Byghep A: 0,4 M mannut; 50 MM Ttpuc-HCI, pH 8,0; 3 MM DJITA; 0,1 %
AnrOymuH (xaiiBoH 3apao0uaan onunran); 1% I[IBII ; 1 MM oktanon
¢ bygep b: 50 MM Tpuc - HCI, pH7,5; 10 11 NaCls; 10 MM MgCl,.
% Byghep B: 50 MM Ttpuc - HCI, pH 7,5; 25 mM NaCl; 10 MM MgCls.

2-uw. Fyza ycumnuzu xyxcaipacuoan Xjaioponaiacm oauid.
Mamepuan eéa aco606 ycKynanap.
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100 r 14 xynnmuk fry3a Oapramapu, 100 mn 70% cnupt, 1 mMeTp Kampos,
romorenusarop, K-23, K-32 nenrpudyranapu npobupkanapu Owian, 2 Ta CTakaH;
2 ta Konba.

Hwinu 6asxccapuwt yuyn namyna:

100 r 14-xynnuk ¥y3a ycummuru 6apru 70 % cnuprtra 2 makvkara coiauo
KyHWJIaJau CYHT TUCTUJUIAHTaH CcyBaa toBwiaan. Ctepwnianrad Fy3a 6apru 400 M
A Oybdepna 30 coHus maBoMmaa IOKOPW aiJIaHWIN TE3JMTUATa dra OYyiraH
rOMOr€HU3aTopAa MakjanaHaad. ['omoreHat 4 KaBaTiu CTEPUIUIAHTAH KalpoH
épnamuna punprpiananu Ba 1800 aiin/gak. Teznukna uentpudyranananu, bynna
Xyxaipa Oynakimapu Ba sanpo uykmara Tymaad. CynepHaTaHTIaH XJIOPOILIACT
2500 amin/nmak. Te3nukaa neHTpudyranam wynu ounan onuHamud. Yykma 20 moo A
Oydepuaa cycreH3usi Xolarura KeaTUpWIaayd Ba caxapo3a IpaJueHTH €paamuia
(0,5M; 0,8M; 1,6M; 2,0M;) Tozananaau. Caxaposa rpaaguetu B 0ydepu épaamuna
tTail€pnananu. Xocun  Oynaran  rpagueHt 22000  aiin/mak.  Te3IMKIA
neHtpudyrananranga xjopormiact 1,6 M caxapo3a KaTJIaMUHUHT IOKOPU KUCMHUTa
xoinananu. Ilunmerka €paamuaa XJIOpOIUIACT KaTiiaMH 3XTUETKOPJIMK OwiiaH
onmuHamu Ba A Oydepnma 3 mapra cyronrtupuiaau. CyrJITHPWITaH XJIOPOILIACT
cyciensusicu 2500 ain/mak. Te3nukaa IUeHTpudyrajam Wynd OwiaH To3a
XJIOPOIUTIACT YYKMACH OJIMHAJIN.

bydgep spummanap:

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

AnpOyMHH (xaliBOH 3apaoOuaan onuHran); 1% IIBII ; 1 MM oktanon

** Bydep b: 50 MM tpuc - HCI, pH 7,5; 25 MM NaCl; 10 MM MgCl..
3-uwm. Fy3a ycumnuzu Xyscaupacudan MmumoxoHopus oauu

Mamepuan éa ac600 yckynanap. 50 r UKKU KyHJIHK Fy3a ycumtacu, 100 mi
70% coupt, 1 merp kampoH, romorenusarop, K-23, K-32 wnenrpudyranapu,
npoOupkanapu OuiaH, 2 Ta cTakaH, 2 Ta Kojoa.

Hwinu_oaxcapuw_yuyn namyna: S50 r 2-KyHJIMK Fy3a YCUMTAcu XyIIu

SIPO AXKPATHIN yCITyOMTarujcK CTepHIIaHaA, MalaadaHaan Ba (DUIbTpIaHAIH.
Omuarags  romorenar 10 gakuka masommama 3000  aiiin./mak — Te3nHKIa
neHTpudyrananud xyxkarpa Oymakmapu 5 sapo Ba XJIOPOIUIACTIIAH Xalloc Oyaau.
Cynepnarantr 15 000 ain/mak. Tte3nukna 45 ngakuka T1eHTpudyraaaHuo
MUTOXOHApHS YyKTUpHO onuHamu. Uykma 20 M A Oydepra cycrieH3ust XxoinaTura
KeJITUpUINO Katiamiid caxaposa rpaauentuiaa ( 0,6; 0,9; 1,6 M) 22000 aiin./nax.-
Te3nukaa 2 coaT  HeHTpudyramam — Wynum  OunaH  (IIMKAacTJIaHTaH
MUTOXOHAPUSUTApJIaH, Kpaxmaa JoHadalapujaH) To3anad onuHaau. Tosa
MuToxoHApus 1,6 M caxapo3a KaTJaMUHUHT Tena KucMuaa >xonnamany. [Iunetka
épraMuia MUTOXOHIPHUS KaTiIaMHu SXTHETKOPIAWK Owian onuHuO, A Oydepna 3
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Mmapta cyrontupunanu Ba 15000 aitn/mak. Te3nukaa neHTtpudyraiam uynu ounax

T03a MUTOXOHIPUS UYKTUPUO OJTUHAIH.

>

D)

ok E

o

bydep 3purmanap:

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

AnrOymuH (xaliBoH 3apao0uaan onunran); 1% I[IBII ; 1 MM oktanon
Ha3zopar caBoJsiapu:

Veummn xyskxaifpacriaH sSapo aKpaTHO OJIHIN KaH/Iai aMaira omupriIaan?

Veummkinapian Xyxkaiipa opraHuoUIapHHE KPATHIIIAH MaKcal HIMa?

I"'omorenar Kanga ojxmHagnu?

Bbydep spurmanap xangai taii€prianaan’?

Veumimir XyxkaipacuaaH XI0pOILIacT OJHII sKkapadHIapy KaHIai aManra

OlIMpHIIaan?

CynepHaTaHTKaHAaWl OJIMHAINA

doiiganaHnIrad agaduériiap pyuxaru
Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo . 2014y, -335 b.
Zikryaev A., Mirxamidova P. Biologik kimyo va molekulyar biologiya.
Darslik. T.:Tafakkur bo’stoni.2013.-223b
P.M.AptukoBa, H.A. XyxamiykypoB “Monexyinsp 6uonorus’” GpaHuaan
JabopaTopus MAIIFYJIOTIAPU YUyH yCIyOuid KysianMma ToOIKeHT. :
TKTHN.2013.62 6.
P.M.AptukoBa I'eH Ba xyxaiipa uHxeHepauru ¢haHugaH J1adopaTopus
MAaIIFyJI0TIapy YUyH VKyB-yciayouit kyuanma. Tomkent.: TKT.2013.20 .
P.M.AptukoBa ['en Ba xyxaiipa nrxeHepiuru ¢daHugaH aMaauii
MalIFyJI0Taap YUyH YKyB-yciyouil kymianma; Tomkent.: TKTH.2013. 320.

2. YcHUMIIMK Xy:KalipacuJaH HYKJIEHMH KHCJI0TJIAp a)KPaTHII YCYJJIAPUHHA

YpraHuua
Nmpan makcaa: ['eHnapHUHT MOJIEKYJSp Japaxaja ypraHuiiga acoChuiu

Basupa JIHK mna PHK mnpenapatmapunu omumgup. PexomOmnant JIHK

TCXHOJOTHACHTAa aCOCIaHTdaH TCH MYXaHIHUCIUTHU Ta>1<p1/16anap1/1)1a aXpaTuirad

JIHK renom knonnapunHuur 0ankuHu sipatuinaa, axparuiarad PHK xycycan MPHK

k/JIHK Oubnuotexacunu sipatu®, OupuHuMgaH GoHgamu TeHJIApHU aHUKJIAIIA,

MKKUHYHJIAaH TeHOM OaHKHUJaru KJIOHJApJaH 11y FeHJIapHU TOMUII YUyH 30H]Iapra
ara OYIHII y4yH 3apypaup.

Ku3uKTHpyBUM T€H KIOHJAIUTUPWINO, NIy TE€HHUH CTPYKTypacu Ba

XyCyCUATJIAPU YPraHWITaHIAH CYHT, 11y KJIOHJAIITUPWIITAH TE€HHU SHA YCHUMIIMK
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xyxaiipacura tpancopmarus Kuium MyMmkuH. JIHK Ba PHK onunm myonaxkanapu
TpaHchopMalMsUTaHTaH YCUMIIMK TYKUMallapuga Ba OyTyH pereHupaiusiiaHraH
Yeumnuknapaa sk3oreH JIHK skcnpeccuscunu ypranumiga acocuit Kypoa 0yimnb
XU3MaT KWJIaIu.

['eH MyXaHIMCAUTHWIIA TEHIAPHHA a)KPaTUO OJIMILL. YIAPHUHT CTPYKTYPACUHHU,
skcnpeccusicuan  ypranunpa JIHKeEm To3a Xonma axparu® OIUIT  MyXuUM
axamusaTra sra. JIHKau axparu0 onumpia yykMa Ba XykalpajdapHH Maiaaiam
acocuil oMuiiapaan Oupu xucoOmanaau. byHaaH Tamkapu, YCUMIIMK SKCTPAKTH
TapKUOUJaru KyJa KaTTa MUKAOpAArd TaHUHIIApP, MOJMCcAXapuajiap, MTUTrMEHTIap
1oKopu  Mosekyisip  orupaukaard  JIHK  monexynacunu  axpatu® onumina
KUMUHYUIMKIIAP TYFIUPaAIu.

bynapuunr xammacu JIHKHUHT MuknopuHu cniektpodoToMeTpaa yiadamniaa
HOTYFpPH HAaTWXa YWKHUIIWra OJu0 Kelaaud. YHAaH TallKapu peCcTpUKIUs-
Moauukanus (pepMeHTIapuHUHT (aouruHu  4yerapanaau. by CaysepH
rUOpUIM3alMSIIANLIA, TEHIAPHH KIOHJIAHIITHPUIIAA XalaKuT Oepaiu.

Xyxailpa MaijganaHrasjgaH cyHr MeHTtpudyra &Epaamuaa Maijalanral
XyXaipa MeMmOpaHaJlapy Ba OKCWJUIAp JIEHATypalusl KWIMHUO, YYKTUPHUIAIH.
ByHuHr yuyH xi1opopopM-(peHoa-u30aMuI CIIUPTU apalialliMacy UILTATATIAIN.

Macananunr kyiunumm: Kyn muknopaaru JIHKHu To3anam 3apyp 6yica
LE3UH XJOPUIHUHT CY3UII 3UWINTHIA yIbTpaueHTpudyraigam yciayonuaa Makcaara
sputnin MymkuH. JJHK nuanu3 €éppamuaa TysnapiaaH To3anad OJIMHAAW Ha 3TUI
cnuptuaa uyktupunaau. Ly o6ockuuna JJHKuu PHKpan Ba Oomka optuxva
HapcanapaaH To3anad onmunanu Ha TE Oydepuna sputunud CrekrpodoTomerpaa
MUKJIOpU ViIYaHaJM, CYHI arapo3ajid ren sJekTpodopesu €paaMuja TO3aIUTU
aHUKJIaHAIH.

1-uw. Ycumnux éapeudan ;JHK axncpamuut.

Mamepuan ea acoo6-yckynanap: 4 rp 14-kyHiuk £y3a Oapriiapy, XaBoHUa,
nerpudyra, neHTpudyra crakanigapu, 2 Ta koysbda, 2 Ta CTakaH, IIWIIA TaéK4ya,
pedpakroMeTp, AMATK3 KOFO3M, MArHUTIW apajalliTUPTU4, CIEeKTpodoTomeTp,
MYy3JIaTrUy.

Hwinu dasxcapuwt yuyn namyna:

1. 4 r Oapr xaBoHYaJa CyK0 a3oT &paaMuaa KyKyH XOJIura KelaryH4a

MalgajaaHaIu.

2. Kykynau 50 mn Oydep B Ounan Oupra konbara commnanu, 20 nakuka

JAaBOMUJIA apalaliTUpUO TypUIIaau.

3. 30 M deHon Kymuaaau Ba ssiHa apanamtupuiaau (30 gax.)
4, K-23 wuenrpudyracuma 10° Cma 5000 aiin/mak Tesmmkga 1 coar
alJIaHTUPUIIAIN.
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5. Ycrku kucMu To3a Kosbara ONMMHUO TEHr MUKIopAa (EeHOI-XI0poPopm
apanammacu comHu0, 10 makuka apanamTupuiIaim.

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

7. YCTKM KMCMUHU OJIMO TEHT MuUKAopaa xjopodopm kymmianbd, 10 makuka
apalamTUpWiIagd Ba sHa neHTpudyramam Wynmm Ounan  ¢aszamapra
OyIuHaIu.

8. CyroK KHCMH, 2 MUKIOpP ITHJI CIUPTH COJMHTAH CTAaKaHTa acTa CEKWHIIHK
OwinaH apanamTUpuwiInd My3jarruura Kyhdunagu. «Memay3a»  XOCHI
oynrangan cyHr Ttaékuara ypa® omuHu6® 10 mn JIHK sputyBun (TE)
Oydepuaa cTakaHaa IpUTUIAIN.

9. IHK »sputrmacura stuauii 6pomun 02 mr/ma Ba 1,55 r/mn nesmii xjop
coJiuHaay (cuHMII KypcaTkuuu 1,3860).

10.Cyroxnmuk neHTpudyra mpoOupKajgapura CONMMHAAW TCHTJAITHPUO OF3U
MaxkamiaHrasgad cyHr 20 coar 50000 aiin./mak. Te3IuKIa (15°C)
HeHTpudyragaHay.

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

12. IHKuu stuamii OpoMuauMaiaH M30aMUJI CIUPTHAA 5 MapTa SKCTPAKIIHS
KWINO TO3aaHa/Iu.

13.11e3mit xmopman TE 6ydepunan 4°C na 24 coar arHUTIN apamalTHPTAYAA
OypepHu Oup Hewya MapTa aaMAIITAPUO AWANU3 KWIUII Hynu OusaH
TO3aJaHaH.

14. THK wmuknopuau crnektpodotomerpaa 260 HM TYIKUH y3yHJIUTHAA
KBapLJIA KIOBETA yJIYaHAa.

B 6ydepu:

0,2 M NaCl

0,05 I HCI

0,01 M BJITA

0,01 M AT

0,2% SDS

®enon, 0,1 M NaCl; 0,1 M tpuc—HCI, pH 8,0; 0,01 M DJITA Ounax
TYWHHTUPUIIAINA

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.

Huanuz yayn 6ydep: 10 MM tpuc pH 8,0, 1 mm DJITA

2-umt. Yeumnux xyncaipacuoan PHK ancpamuw.
Mamepuan eéa ac606-yckynanap: 5t 6apr, CyroK a30T,XaBoHua, 2 Ta 250 mi

koinba, 100 wmn crakan, 1 ™M gJoka, cTonm TeHTpudyracu, IeHTpudyra
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npoOupKamapyu, MAarHUTIM apajaliTUPTUY, PE3WHA HOKYara yJaHTaH THIETKa,
My3JaTTu4, My3 XaMMOMH, CIIEKTPO(HOTOMETP.
Hwinu 6axcapuw yuyn namyHa:

1. 5 r ycumiMk maTepuanu CylOK a3oT €pJaMuja My3JaTWiIagd Ba XaBOHYA/a
KYKYH XOJIMTa KeATUpUiIaau Ba 250 MII-T Taru IOMasioK KoJidoara COJIMHaIH.

2. 50 M 6ydep I' conunamu Ba Te3 apanamtupuOd, 4 KaBat JOKaJlaH YTKa3uUIaIu.
8000 aitn/nak. Tesmukaa 10 gakuka -4°C nentpudyrazaHam.

3. Yerkn  cytok kucmuan o6 1/20 xaxmum  10% mm SDS  (oxupru
KoHneHTparusicu 0,5%) coluHau.

4. TeHr MuKJI0Op/ia CyB OWIaH TYHUHTUPWITAH (EHOJI, TEHT MUKIOp/a XJI0podhopm:
u30aMuUil  cnUpTA  apanammacu  (24:1)  conuHaaM  Ba  MarHUTIH
apanmamrrupruuwaa 20 makuka XOHa Xxapopartuaa apamamrrapuinand. CyHr
neHtpudyra npobupkanapura coiaud cron ueHrpadyracuma 2500 g —mga 10
JaKkuKa aaBoMuia IeHTpadyraimananu. JleHarypauusara ydparaH OKCHIUIAp
OpPraHUK CYIOKJIMK Ba CyB KaBaTjlapu ypracuaa nHTepdasza XoCuia KUIaIu.

5. Yerku cyrok KucMu Ba MHTep(daza pe3ruHa HOKra yJjaHTaH MUIeTka épaamuia
250 mu konbara TopTuO OJMHAIK Ba TEHT MUKA0pAa xjaopodopm combd 10 nak.
JTABOMUJIA apalallITUPUIIAIH.

6. Lentpudyrananud dazanapra axxpaTuiagn Ba yCTKH CYIOK Kucmu To3a 100 M-
Ju cTakaHra onuHuO, 1/20 xaxkm 3 M HaTpuii anieTaT Ba 2 XaxM 3TaHOJ COJIUO
20°C xapopatia Keda JaBOMHAA HyKJICHH KHCIOTAIAp YYKTHPHIA/IN.

7. llenTpudyrananuod, uyykma -4°C na ukkm maprta 1-2 mu pH 6, 0,3 M nHatpwuii
areraT Ounan roBwiaau (3ranon Ba JJHK man to3anam y4ayH)

8. Uykma ukku maprta Tapkuomma 0,1 M xanuit aunerar 6ynran 80%iu sTaHon
OWaH IOBWJIAJM Ba IIy dpPUTMAaja -20°Cna caxnmanamu. PHKHUET MUKJIOPUHU
qYKMaHU OJITUHIAH KypuTHO, JUCTUIIIAHTaH cyBaa pUTHO
cnekTpodoToMeTpaa aHUKIAm MyMKWHH. OJMHraH SPUTMAHUHT  ONTHK
suamaruan 260 oM (103260=40 Mkr/min’) ymganagu. TIpermapaTHHHT TO3aIHTHHE
Oaxonami yuyH Y HypJapuHUHT IOTUIMIIKM cliekTpu YadaHaau: To3a PHK yuyn
- 03260: 03260=2,0 OYmuIIIN KEepax.

Bycpep spummanap eéa peakmuenap:
bydep I': 0,2 M tpuc—HCI, pH 8,5; 0,2 M caxapo3za; 30 MM maruwuii anerar;

60 MM KCI. Dputmanap aBTOKIaBIa CTEPUIUIAHUO CYIOK XOJaa EKH -20°C na

My371aTHO cakjaHamu. Mnuratnmpan onauH 1% rada MOJTUBHHUIITIUPOJUIOH Ba

0,31% rava 2-mepkanToO3TaHOJ KYIIWIAIH.

Xmopodopm: uzoamui cnuptu (24:1), cyBna tyiuuHTUpUiaran d¢enon, 3 M

HaTpuii auerar, 0,1M kanuii anerar.

Hasopar caBoJsiapu:

1. Hyxkneun KucCIoTIap aXXpaTUIIHUHT KaHAal yCyJIapuHu Ounacus?
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2. Veummuk 6aprunan JIHK axpatuin kasaail aManra oummpuna?

w

Veummnk xyxaipacunad PHK axpartuin kangai amanra ommpuiaan’?
4, JIHK axpatum yuyH oiiananunaaurad 0yGpepHUHT TapKuou
HUMajapad ubopar?
5. PHK axparum yayH ¢oiinananunaaurad Oy(pepHUHT TapKuOu
HUMajapaaH nbopar?
doitnanaHnIAUraH agaduériaap
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.Aptukosa, H.A.X¥xammrykypoB “Monexymnsip Ouonorus” dhanugan
JabopaTopus MAIIFYJIOTIAPH YUyH yCIyOuid KyianMma ToOKeHT. :
TKTHN.2013.62 6.
4. P.M.AprtukoBa I'eH Ba Xyxalipa HHXXEHEPIUTH PaHUAaH JabopaToOpus
5. MalFynoTiapu yuyH YKyB-ycinyoui kymianma. Tomkent.: TKTH.2013.20
0.
6. P.M.AptukoBa ['en Ba Xyxalipa HHXeHepaUTH (haHumaH amManun
MalIFyJI0Taap YUyH YKyB-yciyouil kymmanma; Tomkent.: TKTH.2013. 320.

2-aMaJInid MalIFyJaoT:
I'esn 3nexkTpogopes épraMmuaa OKCH/LIAP CIIEKTPUHU YPraHUIIL

HNmpan  makcaa:  Oxcwinap — snektpodope3n  Tabuuii  apanaiil
MOJIAJTAPHUHT TAPKUOWHU, aXXKPaTHO OJMHTaH MpenapaTIapHuHT (PpaKIusIapuHu,
cyOdpakusiapuHy, aXpaTud OJMHTAaH OKCHUJUIAPUHUHT CIEKTPUHH aHUKJIAIIAa
KarTa axamusatra sra. Okcuiuiap snekTpodopesuaa 3apsara sra OYiaraH OKCHI
MOJICKYJTaJJApUHUHT 3JICKTP MalOHHUA aHUK OWp Xapakar Te3JUruia aHoAra EKu
Katojra kapad xapakaTy TYIIUHUIAIH.

Macananuar Kyunanmm: OKCWUIAPHUHT XapakaT MyHaJuIIM MOJIEKyJia
€Kl MOMUNENTHWUIAPHUHT M30-2JICKTPUK HYyKTacura Ba dJeKkTpodope3 ydyH
unuiatanaguran  Oydepuunr pHwura Oormuk. OKCWIIapHU MIIKOPUNA — EKU
KUCIIOTAIM Telaa dJIeKTpodope3 KWIHMII MyMKHH. Xap KaHAal MIapowTaa Xam
OKCHJIJTap IOKOPHU/IaH MacTra Kapad xapakar KuIau.

Mamepuan 6a acb6ob6 6a ycxkynanap: OKCWI HaMyHacH, BEPTHUKAI
anekTpodopes ammapatd, YeTNIapyd pe3MHAa MNPOKJIajKka OujlaH ENWiraH IIuIna
KaMmepa, TapoK4a. dIAEKTPoaiap, TouMuil Tok Manbau, 7 Ta 100 mi-u , 1ta 2 1- mu
KoJ0anap, mIpuiIl, TeTHU OV YIyH UIIAIIL.

Hwinu 6asicapuwi yuyn namyna:
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lea Taiépaam: [lonmuakpamua renp - aTpodu pe3uHKAa TUKUH OWIIaH
EnuIrad 2 Ta mwuiia oiHa opacura Kyhiuinaau. ['enp 1- upuk Temmkim, 2- mMaiaa
TEUIUKIM KUCMJapaaH uoopat Oymamu:. FOKopu WHpUK TEHIUMKIM KUCMHUJA
OKCWJUIADHUHT MHUKKOpM HuFminO, TacTKu Maijna renjga (Qpakuusuiapra
aXpaTuiiaay. (3apsara Ba MoJIeKyJUIATapHUHT Yiryamra Kapao).

Maiioa mewukau 2en mauépaaw yayn 1 xaxm A sputMmacu, 2 xaxm B
sput™Macu, 1 xaxxkm auctuiuianrad cyB (pH 8.,9), 2 xaxwm, [ICA apanamrupuim6
MJIACTUHKA opacura Kyuwiaau. ['eiara xaBo KUpuO KOJIMaciUTd Ba TEKUC YUKUIIU
Y4yH apajamma ycrtura mmnpun €paamuaa 1 cm raga cyB conuHanu. CYHT 37°C
Xapopariv TepMocTarra Kyunb kyhunaau, [lomumepusarusi sSbHU  (TEJHUHT
KOTHUILIM) TaxXMUHAH 1 coaT maBom 3Taau. [lonmuMepuszanusiiad CyHr Teql yCTUIaru
CYB INIPHIl pAaMUIa TOPTHO OJNMHAMM Ba WKKHHYM Telb COJMMHAMH. MUPUK
TELIUKIN Tel COJMMHTaHAaH CYHT, OKCHJI APUTMACHU COJIMHAJUTraH 4yyKypda XOCHII
KMIMOI yayH THImiapu 0,5 cM TapoKda renra 60tupu6 Kyimnamm. Mupuk mopamu
renHu Tan€pnam yuyyH 1 xaxm B sputmacu, 2 xaxm [' spurmacu, 4 xaxm E
spurMach, 1 xaxm JI SpHTMAacH apanaurTupmiagd. Wupuk mopamnd remp 37°C
xapoparnu  TepMmoctratna  20-25  makukama = monuMepusanus - Oyiaau.
[Tonumepuzanus Tyraranjlan CYHI TapoK4ya OJMHUO, TUIUIApUIAH XOCHJ OYJiraH
yyKypya CyB OWJIaH FOBWJIAJU, CYHT YypraHwia€TraH OKCWJI MpernapaTd COJUHAIU
(0,1 wmr). Okcun sputrmacu Oydep Ownan apamammbd kerMmacaurd ydyH 40%
caxapo3a Ba OKCWJI OwiaH Oupukmaiinuran Oy€xk conmHaad. WMmkopuil remna
opompenonkyk (0,001 r 100 mi cyBaaru 3puTMacu), KUCIOTAIIU Tejjia 3¢ca METUI
KYK KA MEeTHJI siimuil OYE€Fu unmiatanaad. Xap Outra sueiikara (dyykypuaraua) 4
MA TOok Kkyun Oepunaau. Onekrtpodope3 45-60 makuka mAaBOM ITaJH.
Onextpodope3 Tyrarangan cyHr ren 01%mm ammmo kopa OVérmma 20 mak.
oysanamu. I'en OVsiranugan cyHr cyB OwiaH 1OBUO, 7% U CHUpKa KUCIOTAaCHHU
CYBJarv 3puTrMacura cojimb Kynuiaiu.

I'en mauépnaw yuyn spummanap:

% A — spurmacu: 1 HCl - 48,0 ma, tpuc-36,0 rp, TOMD/I- 0,23 mna
nucTuiianrad cyB Ounan 100 mut rawa o6 Gopunanm ,

% B-aputmacu: Axpunamun -28,0 rp, Metunen 6uc akpuiamun (BUC)- 0,8r-,
nuctuiianrad cyB 100 mi raya.

s IICA - sputmacu: [lepecynbdparammonnuii - 0,14 r quct. cyB 100 mur

s b — spurmacu: 1H HCI -4,4 mu, tpuc-5,98 r, TOMDB/1-0,46 M aucT. cyB
100 mn raya.

s I'- 3purmacu: Axpmiamun 10 r, BUC -2,5 r., nuct. cyB 100 mi-rayva.

% Daekrpon 0ydepu: Tpuc — 1,2 r, ['muun — 5,8 1. 200(1 M1 raga cyB

byéBun Ba puxcanusa kuaysum 3purMma: 0,1 r Amunokopa 100 ma 7%nu

CHpKa KHCJIOTA.
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Ha3zopar caBosuiapu:
1. Okcun snexTpodopesn KaHaal yecKyHajgap/ia aMmara OnMpuiIam?
2. Dnektpodopes anmnapaTy TapKUOUTa HUManap Kupaan?
3. OxcumHu 31ekTpodope3 KIWIUIIIaH MaKca HuMa?
4. OxcuiapHu 3MeKTpodopesn yuyH OyPepHUHT TapKuON HUMaap1aH
noopat?
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3-amaJjiuii MalIFyJoT:
IIporomiactiapu oau Ba Oup Oupura KyIIWIHIIHHA YPraHUII
Ilpomonaacmnapnu onuw ycynu.

Nmpan maxkcaa: 3amOypyFiapiaH HOpOTOIIACT OJMII YYyH TOK HIMJIIUK
KypPTH OILIKO30HMJIaH a)KpaTUO OJMMHAIAM XMTHHa3a (pepMeruan hoiganvHuIaIu.
Xo3upru maitna Oup KaTop MHKpOOpPTaHM3JIApAaH JHUTUK (pepMeHTIap akpaTtud
ol iynra kyiwirad. bymap xymiacura Streptomeces, Arthrobactrer luteus,
Bacillus circulans, Trichoderma harzianum, Actinomycesnap kupanau.

IyHuHr y4yum MUKpompenaparjapJaH HCTaraHya HOpOTOIUIACT aXpaTHO
OJIUII MMKOHMATU 3apypaup. llpoTtommact onumpga auTuk GepMeHTIapaaH
TalIKapu OCMOTHK CTaOMJIM3aTopiiap XaMm KaTTa BasudaHu Oaxapuau. Xyskaiipa
JEBOpJIapuAard OCMOTHUK TYCHK TMpoToIlacTiapjaa Tabuit  mMyxodazaHu
UYKOTraHauru Ty(daiisin OCMOTHK TabcHpra ce3rup 0yiub Konaau.

Macananunr Kyiuaummm: CraOuimzaTopcu3 O3uKaaa Xykapanu Vpad
TypyBYH HO3HK ITUTOIJIa3MaTHK MeMOpaHa GepMEHT TabCUpUIa TE3 MapvagaHaIu.
[TpoTomnacTiapHUHT EPMIIMIIMHYA OJIMHU OJMILI MaKcaaua JUTUK OUpUKMaraxap
XWI MoJjanap Kyuwiaad, Oy Mojajganap CYIOKIHMKIAard OCMOTHK OOCHMHHU
XyKalipa WYuJard CylOKIMK OOCMMHUTa TEHTJIAITUPHUIAIU, ITYHUHT OWjIaH Oupra
ctabun  kapaHHu  TapmuHdaiau. Crabwimzatop  Ba3udacuHU  YTOBYHU
MOJJATapHUHT MUKIOPHU caMapacura KaTrTta Tabcup Kypcataau. CraOunmszaTop
cudaruaa KaHa, Ky aTOMJIM CIIMPTIIap, HEOpraHUK OMpUKMaap, MaHTHil, COpOUT,
paMmHO3a, MaJibTo3a, caxaposa, KCl,, MgCl,, NaCl, NH,4,Cl, MgSO, Ba Gomkanap
unuiatiiagd. CTabUIM3aTOPHUHT MUKIOPU 3aMOypyFIapHUHT Typiiapura kapao
0,4 man 2,0 M raua Oymumu MymkuH. CTaOUmu3aTopiapHU MHUKIOPH TYFpH

TaHJIAHCA JIMTUK (PEPMEHTHUHT TabCUpU Kydasau, [Ipororumactinap —omuim
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UMKOHUSTH camMapaiud kKedaau. [Iporommact onuimn yd9yH CyrOK OOW O3WKana
3aMOypyF Taiépnananu, boit o3ukaHuHT Tapkuou - Yaneka o3ukacu, nentoH - 10
I/ , a4UTKU atoiu3at - 1 r/m. Mukpoopranusmap 16-18 coar maBomuaa 30° C
Xapoparia 4YalkaTuil ycynd OwiaH YCTUpWUiaau, IIyHUHT OwiaH Oupra
MUKPOOPraHH3MJIAp CYIOK O3MKaJa 4YalKaTrruyga KeYKypyHJaH MAIFyJIoT
YTKa3ryHrada yCTUpUIaau.

Hwinu 6asxicapuwi yuyn namyna:
1. Buooodvexkmnapnu mauaawu

Makcanmaru ~ MaxcyJdOTHM  CHHTE3 KWIyBYM  OHOOOBEKT OJIMHATU

Macajas, 3yKapuoTiedaaocnopruHiIap IPOAYLEHTH
Acrimonium  chrysogenum Ba Iy MaxCyJIOTHH HpPOJUPJIOBUM XYCYCHSATHIA 3ra
KHWJIUII YI9yH MYJDKa/UTaHTaH HKKHHIM 0n000BeKT nmpokapuoT E. coli).

2. Xyacaiipa 0esoputnu hepmenmaap Ounan U108 depui.
3. Ilpomonnacmnapuu cmaounnaw

10% nm wMaHHUT, caxapo3a HATpPUHl XJOPHUJ TYTYBUYM THUINEPTOHHUK DPUTMA.
OpUTMaHUHT MOH Ky4d XHCOOMTa Xyskaiipa Typrop xonartuaa Oynamu, Epuiud
KEeTMaiIu, IIyHUHTEK dpUTMa OuiaH hepMeHTIapiaH I0BUIIA N,
4. IlpomonaacmnapHunz Kyuiuaiuuiu.
[IporormacTiiapHUHT Ky IIIKIIY TonudTUiIeHraukonaa ITAB myxutuaa amanra
OIIMPUIIAJIM, YHAA XyXKalpa HUTOIIa3Macu Oy3uiiaau Ba UKKUTA MPOTOILIACTIIap

Kymiaau. by skapa€H acta-CeKMH aMaiira OmajIu.
MPOTOILTACTIIAD OJIHIN Te¢XHIHKACH

1. §H000BeK THH TAHIAIL &'
P als
NpoKapHoT ayKapuor #
2. XYsKafipa ZeR opHHH (epMeHTIAD.
GIIIAM MIIUTOE § epHIn | 9
MpOKAPHOT TPOTOILIACTH  YVEAPHOT HPOTOILIAC TH

3. IIPOTOILTIAC TJIAPHIT (‘T?:'IﬁI-IJIIIfII.I.[

4. PO TOILTACTIAPHHET KVIFIIHIIE
E. coli e @Acri maonium chrysogenum
O 5.
‘ //CQ T'ene Tk Mapk epHII
mporaprot JTHK e '"'x_h(j/\,:/ FpEATHII

annnoua

_—~"" KaITa gyparami
@

5. pereHepaIg

6. AHTH OYPArai OpoayLeHTIAPHE ©AKJIALL

Xyxavpanap KyWWIWIIMHA CHTWUIAIITUPUIL  YYYH  XyXKalpajapHU

KOMITUTEHTIN KHJIHLL JIO3UM. ByHuHr YUYH:

1. xyxaiipanap  ofrup  MeTayiap  OwnaH — unuioB  Oepuiiaau
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2. XyXaipanapHu TE3 My371aTud SPUTHIIAIU
3. Xyxaipanap ¢pepmeHTIap OUIIaH UIILJIOB OCPHUITIAIHN.
[Iporonnactiap KyIIWITaHAa HMKKUTa TYIUIaM XpOMOCOMANU SIbHH JIUILIOU]]
tymam (myparait xocun 6ynaranaa JJHK pexomOuHanmsicu coaup Oynamu)ra sra
OyJIraH mpoToIUIacTiap XOCUIl Oyau.
5. Pezenepayuaanaw (npomonaiacmuune Xyxcaipa 0eopuHu muKiaut).
OnuHran ayparaii sykapuoTjiap Ba MpOKapHOTIap Y4YyH 3apyp Oyirax
KOMITOHEHTJIAp TYTYBYH KAaTTUK O3WKa MyXuTHUTa dKuiaan.byHa xyxkaiipa KOOUru
TUKJIaHA]TH.

Hyparaii xyxaiipanu gayparaii Oyimaran xyxaiipagad dapkiam ydyH 4-uu
O0OoCKMYJla MapKep I'eH TYTyBUM sHA OWUTTa MPOTOIUIACT KUpUTWIaAu Mapkep —
Kalicuaup (EpMEHTUHT TEHWHUHT OWp KHCMHUHH TYTYBYH, O3MKAa MYXHTHTa
sKkwiiraiia Oenru OepyBuuaup Oy xosartaa Mapkep Oynu0 [B-imakrtamaza Xu3mar
Kunaan. O3uka MyXuTHra OCH3WINCHUIIWUIMH KYIIWiragaa ¢akat [-makramasa
TYTBYM Xy’KalipaJlap SbHU Jyparaiyiap ycaiu.

Aneu nPOOYyUEeHmMIAAPHUH2 oypazainapunu caknaw
Ha3zopar caBoJsiapu:
1. TlporomnactiapHu OJUIITHUHT KaHAAM yCyJapu MaBxy1?
[IpoTomactinap axpauniga Kanaai pepmentiapaan dhoiganaHumagm?
[IpoTonacTiapHu aXXpaTuil ycyiuiapu O0CKUWIapu
[Iporonnactnap KymMIMIIY KaHaai oiub 6opunann?
DnekTpodopes anmnapaTyd TapkuOUra HUManap Kupaiau?
OxcuHM 251eKTpodope3 KIIHIIIAaH MaKcal HUMa?

No ok W

OxcuapHau 1eKTpodopesn YayH OyPpepHUHT TapKuOW HUMasapiaH

ndopart?
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V. KEHCJIAP BAHKH L 2 .

«Keiic-ctagm» (Case-Study) — MoaeIalmITHpWITaH Ba peat
Ba3UATJIAPHUA €YHMII Ba MyXOKaMma KWJIMII yY4yH TaxJIMJUIapra acoClIaHIraH, YKUTHIL
ti3umu.  “‘Keiic-ctann” MeToau y3ura WHAUMBHIyal, TyXyX Ba KOJUIEKTUB
PUBOXKIIAHUII Y3 HMYMra OJraH, PUBOXJIAHAETIaH YKUTHUII TEXHOJIOTUSCUHU
UHTeTpanysiiaiau, Oy 9ca  YKuTWiIaETraHjdapHU  IIaxcuil  cudariapuHu
HIaKJJTAHTUPAIH.

“Keiic-ctaqu” METOOM JeraHfa YKUTUIIHWHT aKTUB METOAW TYLIYHUJIAIH,
OyHIa YKyBUWJIap TypyXHia Bazu(paHu MyXoKaMa KWIUIIHA YKUTYBYA TOMOHUIAH
TAIKWUIAIITUPUIINTa acociIanay, Oy Ba3uda y3uaa MabiyM €KM HOMAbIyM aHHUK
Oup BazuATHU Upoaananu.

KelicHm Myxokama Ba aHaiu3 KWIWIIAA “aKiIud XyXKyM HOMHHHU OJITaH
FOANAP MILIA0 YMKMII METOMM MyXHM VPHH STrajiaiiid. YKUTHII >KapadHHaa
“akmuit XyxKyM”® ~ METOAM  MINTUPOKYWJIAPHUHT  WXKOAUN  (aOJTUTHHU
PUBOXIIAHTHPHUIIAA MYXUM YpUH sraiaiau. “Akmuil xyxxym” 3 OOCKUYHH V3
WYUra OJIa]IH.

buprHun OOCKMY TICMXOJOTMK THHY XOJIaTra KUPHUII, OJATUA XOJIATHH,
KyJITWJIM Ba OMAJICU3 KYPUHUIIJIAH KYPKUIIHHU pajl STUIIHHU Y3uja akc 3TTUPAIM;
OyHra Kyjnail TCHUXOJOTMK IIApOMT Ba ¥y3ap0 HILIOHYHMU SIPATUII OPKAIH
spumunIagy, Gukpiap y3 MyautnIUriHd yKaTranuaa, yMymuira ananaau. by
OOCKMYHHMHT aCOCHI Ba3UBaCH — THHWIAHTUPHII Ba IPKUH XOJaTra YTHIIL

HNxxuHun 60ckud — Oy Xy>KyMHU ¥3u; Oy OOCKUYHUHT Bazudacu — Gukpiap
OKUMH, KYUYKHUCHUHU XOCHWJI Kuiuil, Oy Oockuyma “akiauil XyxyMm~ Kahujaaru
NPUHIMIUIAP ACOCH/IA aMalira OLUUPHIIAIN:

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

- uctanrad (UKp parOaTIaHTHpWUIIAAN, KaHYaIUK KyTuiMaraH (ukp Oyica,
IIyHYA SXIIIH;

- Takm} KUIUHTaH QUKpIap WiIoku Oopuva Kym OYIHIIN Kepak;

- Ounaupiran xaM(UKpIIapHU UCTAITraH4ya OWPJIAIITHPUIL, Y3rapTUPHUII Ba
AXIIUJIAIITa pyXxcaT dTUIaau;

- TaHKWJ KWJIMHMaWIu, UcTairaH (UKpHU, €MOH 1e0 TaH OJUILIapUIaH
KYpKMac/iaH OMJIIMPUII MyMKHH, TAHKUJ KAJIyBUMIIapra cy3 OepuiiManiu;

- HIUTUPOKYWIIADHUHT WKTHUMOMM XOJATUHMHI X€4Y KaHJal axaMHUsTH
Oynmaiinu, Oy aOcomoT [eMoKpatus Ba Oup BaKTHUHT Vy3uga QUKpiap
aBTOPUTAPUIMUIUD;

- Oapua duxpmiap - pukpnap pyiixatu 6aéaHOMacura €3ubd Oopunaamy;
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cy3nam BakTu — 1-2 qaKkuKajgaH olmiMaiu.

YupHun OOCKMY KyHujaru Koujanap Oyiinda, MyaMMOHH KOHCTPYKTHB
CUMMHUHM TOMHUII Yy4yH GUKPIAPHU KOAUN TaxXJuil KWIMIIHK Y3HJa aKc

9TTUPAIN:

Oapua pukpaapHu Xed OUPUHU KAMCUTHILICU3 TaXJIMJI KUJIUIII;
¢dukpra TH3UMIAH MOC KOW TOMHUII Ba PUKPra MOC TU3UM TOIIHIIL;
MOXHMSTHH KEpaK OyIMaranaa OmMpMaciuK;

OJIMHTaH HATH)KaHUHT TY3aJUTUK Ba HAQUCIUTH Oy3UIMACIIUTH JIO3UM;
MYTJIaKO SIHTY Kapall OYJIuIIN Kepak («axjaTtaaru gyp»).

“Keiic-ctaan” MeToau 0yiiu4a Bazuda.

Mae3y: “Case-study — megoror GpaoJuATHHHHT 3aMOHABUH KypoJn”

Makcao:Keiic MeTroauHM  KyJulalll OpKaJIM MNEJOTOTHHHI  MpodeccroHal

MaxOpPaTUHUTAKOMUJUIAIITHPHILL 3apyparura WIIOHTUPHUIIHU

J0J13apOJalITHPUIITA [IAPOUT SIPATHUILL.

Basugpanap:1. Keiic-cramm MHTEpaKTUB METOJWHU MEIArOTHUHT MPOdecCroHal

MaxoOpaTHHU TaAKOMUIJIAIITUPHUIIIATI' aXaMUATHHHA aHUKJIAII.

2.

VYpranunaérrad METOJIHU Y3Ura XOCIUTH Ba YHU podeccruoHal YKUTUIITHU

TAIIKUJJTAMITUPUIN IIAPTIAPUHU aHUKJIAIII.

3.

[legaroruk  Qaonmarra  Kelc-CTaAMHM  KUPUTUII  KapaEHUHU

MOJAEIIIAIITHPHULL.

Yxumuwinunz camapaoopnuzu:

UIITUPOKYMIIAp KEeWC METONMHUHT V3 (DAONMATHHU TaKOMMJLIAILITHPUIL
Y4YH MHTEPAKTUB TAbCUPH XaKuAa puKpra sra Oyaumanm;

Ky3aTyB, TaxpubOa, yimam ¢Exku (QUKpIapiaH OJMHTAaH MabIyMOTHHU
TYLIYHUI, 0axoJialll, TaXJIUJI Ba CHHTE3 KWIKIITa TAHKUIWK EHamaauap,
Oy KeWnHTH XapakaTiapra acoc 0ynub Xxu3mMar Kujiaju.

Mysaghhakkuam mev3onnapu:

MeJarOruK MaxopaTHU OMIUPHUIITHUHT 3apypaTHHH TYITYHHIIT;
OOIIKAPHUIIT CTPATETHSICUHU HCIIOX KWJIUIN 3apypiMTUAa y3ura HITOHYHH
TAKJUTAHTHPUIII,

npodecCHOoHal MaXxOpaTHU OIIMPHUII JTIOUpACHIa KEUC METOMM XaKUJarw
MabJIyMOTIa 3ra OyIui;

amManmuéraa YKyB JKapaCHMHU OOIIKapyBUAa ymIOy WHTEPAKTUB METOJHU
KYJUTAITHUHT MYXUMJIMTHHA UCOOTIIA OJHIIL;

VKyB-MeTOAMK (DAOTMSATHU 3aMOHaBHI acO00M (MHCTPYMEHT) KeWc-CTaau
OpPKJIA PEXKATAMTHPHUIIT KOOUITHSITH.
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Acocuit 20a:Case-StudynHTepakTUB METOJUHHUHT MOXHSTH. [lemarorHuHT Y3uHH
TaKOMWUTAIITUPUIITN YCIyOUld XaMKOPJIMKHU CaMapaJopJIMTMHU OIIUPHUIITa
UMKOH Oepaiy.

Pecypcnap, mamepuannap ea yckynanap:dnumnuapT, Mapkepiap, CTHUKEpIIap,
KOFO3 BapakJjiap, npoekrop Ba “Kelc-ctaqm — HHTEPAKTHB XaMKOPJIUK
TEXHOJIOTUACH MaB3ycHUa TaKJIUMOT.
|-bocknu. MyamMMora myHrui
Cagomaamum. Buzyajiamrupuin
Xypmatiu xamkacOmuap!

Kenuurnap y3uMu3HY TAaHUIITUPAMU3 Ba TAHUILIUO OJIAMU3.
Tampud xoro3u cudaruma paHriv KOFo3jiap WIUIATHUIN TaKIu(} KUIMHAIU.

Tampud xkoro3ura y3 HUCMHUHIU3HM €3U0 QuuuapTra ENUIITHPUHT. (pPaHIIH
KOFO3J1ap KEMMHTH POTANUS YIyH KEepaK)

MyaMMOHH aKTyaJIJIaIITHPHIIL.

“Kopa kymu”

Xypmatiu xamkacomuap!

Cu3HU KaplIMHTU3a Mamxyp Kopa Kytu. Huma ne6 yiinmaiicus Kopa KyTu Ouiad
KaHJ1ail CaBOJI XaMPOXJIMK Kuiiaau? (MIITUPOKYUIIap KaBoOIapn)

Taxmunuti scasob: Kopa Kytuaa HumMa 6op?

- By onartuii :)xaBo0, nekuH 6u3 Oolika Hynmnan oopamus.

- AUTHHIYM Kopa KyTHHH HUMa OusiaH Oofnaca Oynanu?

- OnamHuu Kopa KyTu Ousian 6ornaca Oynaaumu? Huma yayH?

Taxmunuii ocaso6: WHCOHHU (UKpIAII >KapaCHU IIyHAAW Ty3WITaHKH, WHCOH
MusicHa KaHjaah (UKp, Fossiap OOpJIMTMHHM Xed KUM Omimaiau. by xam acnmna
KOpa KyTH: Y3UHUHT TOMUIIIMOKIapu 00p, ONAMHAAH aTO OYIManu, y3ura xoc.
buz yHu dakar TaAKUK KWIMIIAMHA3 MYMKHUH: ynuotab kypub, >mwurtuo,
OFUPJINTHHH. ..

- Arap TabauM Ba NeAarorHuHr ¢aojustura 0eBOCHUTa YHTUOOP KapaTuiIaguraH
oynca, y3apo TabcHp KapaCHUHU KYp-KYpoHa OOMIKAPUIITa TYFPU KETUIIMHU aHUK
KYpHUILI MyMKHH...

Xynoca: busnunr negaror cudaruaa BasudaMmus, Xap Oup YKyBUYMHUHT CATOXHITH
Ba TMpPO(ECCHOHANl ’KaMoaJard KOHCTPYKTHB XaMKOPJWKKA KU3UKUIITUHU
Yprasuiaup.

Kopa KyTr Ba yHM W4m1a HUMa OOPJIMTH TYFPUCHJIATH CaBOJITa KAUTHIIIMMH3, YHU
W4Yua HUMa OOPJIUTMHU OWIMIIMMH3 MYMKHHMH? YHH OYHO KYpHIINMHU3
MYMKHAHMU?

Arap WHCOH TYFpUCHIA TalUlalmicak, yHH Y3 (ukpmapuan O0aéH KUJIUIINATA
KYHIUPHII Y9yH HUMa KHJIAII Kepak?
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Xynoca: Wmond — karra Kyd. ByHMHr yuyyH OoIllKa HHCOHJIAp Kabu V3
dbuxkpimapuan 0aéH KWIMII Y4YyH MaHdaaTaop OYIWIIM Kepak: MabHaBHH,
’)KUCMOHUM, Ba MOJIIUM.

bu3 ¥3 um TM3UMUMU3HM IIyHAAH KypHUIIMMHU3 Kepakku, OyHaa xap Oup memaror
¥3 paonmusTuHN TakIMMOTHIAH MaH(paaTAop OyiumM kepak. byHra spummm yayH
XO3UPIU Te€3 y3rapaéIral 3aMOHAA JOUMUH Y3 YCTUMU3AA UIUIAIINMU3 JTO3UM.
Myxokama Kuauw yuyyn cagoanap.

- ByHuHr yuyH Huma kuimm kepak? Vi TH3MMHUHY KaHAAK spaTyil Kepak?

- ABBaJIO, CTEpEOTHUILIAp/IaH KyTYJHUII Kepak, (aoJHUsITHU SHIU IIaKji, METOJ Ba
ycyJutap OuIaH MHHOBAIIMOH PEXUM/IA PEKATAMITUPHUII KEPAK.

Cuzmapra YKyB-METOJIUK (AOJUATHUHT OUp HYHAIMIIMHUA KYpUO UYMKHUIIHU
TaKJIU(] KuiamaH.

Hw muzumu magoumomu.

bu3 mapTiu paBumaa Uil MakUIApUuHK 3 TypyXxra OViiuK:

AnbaHaBui (OJIAUHIAH OCITUIaHTaH)

WMuHoBanoH (3aMOHaBUI MIakiuiap, (GAoJUSTHUHT 3aMOHABUU Kypoiu cudaruia
KEeHT (oM TalaHITa N )

Taxpupnanran (makaHtTupwirad) (0y Typyxra KeHT KYJUIaHWJIMaiJIuraH
HIaKJUTAPHU KUPUTIUK)

KenuHr metonuk ¢aoluaTHUHI EpKUMH MIakuiapugaH Oynran — Keiic-ctaau
METoAMra TyxTanamu3. JIEKMH, TaKIUMOTra YTHUILIJAH aBBAJ MYaMMOJIM CaBOJI
oepamus:

- bab3uma HOXyIm Bokeasap comaup Oynmaau: TecTjap Ba HOPMAaTHBIAp BaKTUAA
TONIIMPUIMANIN, Bazudanap HOTYFpU Oakapuiaau, WIIJa KaTHAIIUIIIAH OOIIl
TOPTUIIAIH, JJOUHUXATAPHU amaJira OIIMpHUIIIA MaHy Oepaau... Ba X.K. Ba xap moum
O0axoHa Tormuiaaau. A6I0p ¥3 KaApUHU TYIIUPMAaraH xoJija ¥3 aiOMHu TaH OJUIIIH
y4yH HUMa KWJIUII Kepak?

Taxmunuii xcasob:yHAa XaMJIapAJIMK OUIIANpA OJaIUTraH Ba3usTra CyHUN paBuIIa
TYIIUPUIIT KEPaK.

Xynoca. Kelic TEXHOJIOTUACUHUHT MOXUSITA AllHAH LIYHTa aCOCIAHAIU.

1-CASE
by case cranu ycynnaa ky3nanran makcan — JIHK Ba PHKuunr xyxapanaru
pOJU YPTraHUIL.
['ennap tpanckpunuuscu PHK xocun 6ynumura onu6 kenaaun. PHK Huar Xamma
TypJiapu sapozaa cunresnanaan. JJHK matpunmacuaa keuaauran xamma CUHTE3Iap
JIHK na é3wmiran ax6opotra myBoduk amanra omaau. PHK Hunr 6apua Typmapu
TPHK, pPHK Ba MPHK cunTeznanummga, acocaapHUHT KOMIUIEMEHTAp OYIuIIN
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npunnunura ounoan, JIHK acocmapununr taptubu PHK acocnmapu taptubunu
Oenruinanmn.

[TonuuykneoTus 3amkup ¢akaT puO030HYKICOTH TpudochaTiapaan
CUHTE37aHaAu Ba Oy ’kapaéHlla aHOpraHUK NupodocdaT MOJKyIalapu axpanuod
gyukaau. PHK cuHTe3m Oup Hewa Oockuyma: a) wHUIMAIMS (OOIUIaHFUY), B)
noJMMepasaius Ba 3) TepMUHaIMA (TyTalll).

JHK penaukauuscu. J[HK OuocuHTe3n-rennap perukanuscu, s’bHU
OpraHvM3M OCNTHIAPUHHUHT  03ara YUKUIIUAUp. [erepomonumep Oynran
MH(OPMAIIMOH MaKpOMOJIEKyIajlap TeHEeTUK MH(OPMAIUSHU Y3UHUHT OWpiIaMyu
CTpyKTypajlapuja caknaiiam Ba tammiian./JHK Monekynacunma HykieoTtuaiap
W34YWI >KoMtamran Oy MHQOpMalus peruiuKaius XaMm TPaHCKPHUIIUAIA amalira
omaayu. ['eneTnk nHPopMauusaHUHT peannzanus Kumanmuy JTHK
Mosnekynacuaa HyKJI€OTUJIap TapTUOU MmIakiauAa E3uirad Oyipyk (kypcatMma)Hu
OKCWJI MOJIEKYJIaCH CHHTE3HMJla aMUHOKHUCIOTaJap TapTUOra anilaHTHpULIAAH
noopat.Mupopmarus okuMu KyHuaard MyHaauiia Keyaau:

JHK— PHK— okcuii— Xyxalipa— OpraHuzm

Xo3upru 3aMoH OuonoruscuHuHr acocuit mnocrymata JIHK PHK Hu
apatagu, PHK oxcumau. JJHK wHunr ¥y3mu uHdopmainus xa3uHacu, y OKCHII
cuntesuga Oeocuta umtupok >TMmaiaun.JIHK dakar xyxkaiipa mukimma, 6omna
XyKailpaiap naiiio Oyauiiyarnia UKKUTa 3aHKUpra axpajiaad Ba OyHa xap oup
3aHXUP MyBO(PUK €THUIIIMAaraH KOMIUIEMEHTIIap 3aHkup cuHTe3nanuo, ourra JJHK
MOJIEKYJIACUJIaH MKKUTa MoJeKkyna spatunaau.by dynmamentan xapaén
Xy>Kavipanap OYIMHUIIM, OSNTUIAPHUHT HACHIaH-HACTa Y3rapMai YTHIIl acocHia
Oynu6, perumkarusi, Hycxa onumn Ae6 artamaau.Mpcuit uHpopmanms amanra
OLIUIITUHUHT UKKUHYM OOCKMYM OKCWJI CHHTe3uHH Oorikapaauran y4d xwin PHK
MOJIEKYJIaJJaApUHKU CUHTE3 KWHIUaup.by xkapa€H tpanckpunius (kyaupud €3uiin)
nevunanau. Monekyssip OMOJOTUSIHUHT “MapKa3uil 1ormMa’’cu

JNHK— JJHK— PHK— okcun npuHuunura MyBo(puK, HHPOpMalus OKCUITa
yTap 3KaH, YHUHT OpKara KauTMacIlIuru Kauj KUJInHaIu
I'en myxanauciauru gpepmentaapu. ['en myxannuciouru pepmentinapu JJHK
MOJICKyJlajapu OujlaH Typiau XWJI MyoJIaXKajJapHH YTKasumra épaam Oepuo,
yJIapHU TETUIIUIA >KOWWJAH KUPKUII, TYpJIH XWJI OYJIakiIapuHU yJjanmi, Taduartiaa
MaBxya OynMaraH SHTA XWIJard KEeTMa-KeTJIMKJIApHA CHUHTE3 KUJIMIIIA
KYJUIaHWUJaau. Kyduaa TeH MyXxanauciauruaa ¢oijganaHuiIagurad  acocui
dbepMeHTIapHU KYpUO YNKaMU3.

JAHK mnoaumepazanap. ['eH MyXxaHIuUCIWruaa KEHr KYyJUIaHWIIAIUTaH
depmentnapgan Oupu Ecomi wunar T4 darmpan axpatud omnmuran JIHK
nosmMepasa [ xucodmananu. JIHK nonumepasa I kommiieMeHTap HyKIETHAJIAPHU

oupuktupum wynmu O6unan JIHK 3amxupununr 5' -3' WyHanumuaa y3aWTHPHIL
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xycycusitura sra. JIHK nmomumepaszanunr Oy XyCycHATH Te€H MYyXaHIMCIUTHIIA
UKKUHYY KOMIUJIEMEHTAp 3aHXUPHU XOCUJ KUIUIL: Oup 3anxupian marpuna —1HK
cura Kyluirasja npaiMep HIITHPOKHIA UKKU XUCCa OPTUIIMAA Ky3aTuiaau. by
xycycusaT kJIHK-O6ubnuorekamapunun tysumiga kymianuinaau. JJHK momumepasa
JIHK 3amkupumarn  “Oyumuk”’ JapHA TYJIOupuinma xam (QoiimamaHuianm,
MacanaH, 5' - yuind OViakiaapHU TETULUIM TapTUOla yJIaHUIIMAA XaM HWIITHUPOK
sranu. JHK mnonumepazanunr osk3onykineasa ¢aomumrugan JHK Oynarura
PaarOaKTUB HUILIOH KUPUTHIIIA KYJUTAHUIIA U,

bab3u Bupycmapman PHK ra O6ormuk JIHK mnommumepasza, spHU Teckapu
TpaHCKpunTaza €ku pesepmasza neb6 HomuanyBun Maxcyc JHK momumepasa
axpatub onunHran. Peseprazanap JJHK HuHT koMIieMeHTap 3aHXKUPUHU MaTpHIla
PHK cupga xam cunre3nai onaau. Peseparazamap €épmamuna k/IHK-mPHK HuHr
JIHK nycxanapunu onum MyMkuH. KJIHK reHmapuHuHr Ty3WIHILIMHA Ypraiui 0y
TEHJIAPHUHT TeHOMJATrH TYJIHMK HyCcXaJapyuHU aHUKJIAIl HMKOHUHU Oepau.

Xap Oup TUPUK OpraHu3M/]a HYKJIEHUH KHUCJIOTAJIAPHUHT Xap HKKU TYypH-
pubonykienn kucinora (PHK) Ba nezoxcupubonykienn kucinota (JJHK) masxyn.
®daxar Bupyciap OynapHuHr oup typunu, € JIHK, éku PHK au tyragu.Hyxneun
KHUCIIOTaJIap OKCWJUIap OwiaH Oupra Xa€THUHT MOJJMN aCOCHMHM TalllKHII
Kwiaaun.Yiap Oup-Oupu OuiaH xap TOMOHJIama y3BUN OOFJIMK, aMMO YJapHUHT
Xyxkaiipagaru VpHuU Ba (QyHKUuICH TyOnaH (apk KWJIaau:OKCHIUIAp acCcoCaH
KYpPWIHIL Ba Xy>KalpaHUHT MIIYM OpPraHJiapd MaTepHalld, HYKJIEHH KUCJIOTa 3ca
nH(pOpMAIIMOH MaTepuai, Y OPraHU3MHUHT TY3WJIUIIU, YCUIIM, PUBOKJIAHUIIINATA
TErunuid axOOpaTHUHT CaKJIAHUIIW,TAKPOPIAHUIIIM, aJMAlIMHYBH Ba HAacCJJaH-
HAc/ra YTUIIUHA TAbMUHIIANIN

1. PHK wupcuii ax0opoTHU y3uaa TalMiid MyMKHUHMH? Arap MyMKUH Oy
»KapaéH KaHJal aMalra oIan?

2. Xyxampana JIHK cuHte3n amanra omaguMu, Arap CHHTE3JIaHCa KaHai
KaHgay amajra omamn?.

3. Pectpukrasza depMeHTH HYKIICEUH KUCTOTAJTAapHU Kecaaumu? Arap Kecca
Oy KaH/1aii aManra OIMpuiIaIn?

4. THK ounan PHKaunaT Qapku aumana? GapkuHu KypcaTuHr

2-CASE
By case cranu ycynuaa ky3inaHran Makcaa — [ eHeTUK KO, TeH MyXaHIUCIUTH
MOJIMH acociapy Xakuaa MabIyMOT OepUIILIUD.
4 xun nykneosuarpupocpar (dATO, dI'TO, dTTO, dUTD) O6ynumu

mapt. bupopra nykneozuarpudocdar erTummaca peaxuus Oopmaiiau.
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Hudocdatnap éxku monodochatnap umrupokuna JJHK cuntesn peakuusicu
aMaJira omMamau.

2. by peakuus, anbatrTa 03 MUKAOpAA Talép Xoygaru HaMyHa (3aTpaBKa)

UIITUPOK OHTUIIHU Tasad kunagu. by peakmnuspa JHK «Hycxa»
Basudacuuu Oaxapanu. SAuru cunaTe3snmanaétran JHK Tapkubumaru
HYKJICOTHJJIAPDHUHT KeTMa-KeT »xounamumu — Hycxa JHK tomonumnan
oenrunanaau. JIHK cuHTe3mma wonmap xam HIITHPOK 3Tanu. HamyHa
OMJiaH MaTpula 3aHKUPUHUHT UYHAIUIINA aHTHIIApAJLIEIIUD.
Hagb6atnaru, nykneorun JHK-nmonumepasa yuyH cyOcTpaTaup, peaxkiusra
IOKOpY DJHEpPTreTUK aKTuBjiaHraH ¢opmana kupumanu. [lonumepuszanus
HaMyHaHUHT 3’ - Tomonungan Ycub 6opanu, IbHU CUHTE3 3 5 HyHanumga
Oopanm. 3/ — OH — rpymnmacu HaBOaTIaru
Ne30KCupuOoOHyKiIeo3uaTpuochaTHUHT KOMILIEeMEHTap Oyaranmaru —
dbochar Ounan peakuusira Kapumub, TpudocPaTHU XOCUI KHUJIATH.
Tpudocdharuu xyxaipanaru tpudocdaraza pepmerHT napyanad odopaiu.
[Mynnai kunu6, JHK — momumepasza dbepMeHTH HIITHUPOKKAA, HaMyHa
MaTpullara aHTunapajiesa xojarjaa ycubd 6opaau Ba MabjiyM BaKTJAaH CYHT
KYII CIUpaJIM CTPYKTypa XOCHUJI KUIIAJH.

JHKHUHr MAaTpUUAJd CHHTE3H

3 Hawwarampasa)
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Oykapuot xyxaipanapaa JJHK — nonumepasanapHu 3 Ta TUIIUKA MablIyM: q,
B, v. Xyxaiipagaru JJHKHuHT pernmukanusicu acocaH nojanuMepasa - o MIITUPOKUIA
Oopaau, penapaiust — noaumepasa — 3, mutoxouapusaa JJHKuunHr pernmukanusicu
nonuMepasa —y HMIITHPOKHAA GOpa.

I'eneTuk Kox YyHUBepcaJaup. XaMmma OpraHU3MJapAa-3yKapuoTiapaa,
IpOKapHOTIapJa Ba BUpYyciapaa XxaMm Oapya KOJOHJap y4yH Ouppaai OenrunapaaH
doitnananunaan. bunobapuH,reHeTHK Koj AyHENA XaéT maimo OynraHmaH Oepw
y3rapmail XyKMpOHJIMK KuiaMokaa.bynra 3mmpn vmn OYiau.AMMO SHT KEWHHTH
Wuwapga Oy  gormMara Oup 03 Y3rapTUpHUIN  KUPUTHINTa  TYFPU
KeIA. MUTOXOHIPUSUTADHUHT T€HETHK CUCTEMAacH MablyM OMOJIOTMK KOATra Tyia
TVFpu kenmaau.Yaunr JIHKcu (15669 HykieoTHa) HUHT adpuM TeHJIapU
HYKJIEOTH]l TapTUOM MOJUNENTUUIAPHUHT aAMHHOKHCIOTAa TapTuOM OuiaH
COJIMIITUPWITAHAA KOJJaH YeTJIallUulIap MaBXy[J SKAHIUTH aHUKIaHId. JIeKuH
Oy axoin0 (pEeHOMEHHUHT KEeTUO YMKHIIHN Ba MAbHOCU XAJIA TYIIYHUJITaHU UK.

KanBangan xkypuHu®O TypuOAUKH, OUP XU aMUHOKHUCIOTAJIapHHU
udonanoBun Tpuruietiap Oup-6upura yxmam O6Yimaau. MacanaH: BaiauH
AMUHOKHMCJIOTAaCUHU H(ONAIOBYM TpPUIIETIapHUHT Oapuacu ['Y pumnerw,
Ananuaau udonanoBuu Tpuniuetiaap [ aunneru Ounan OoluitaHrad
oynaau.

VY axOopoTHU TYFpU VKUIITa XWIOPIUK KUIMANAu, OajdKu pemnauKaius
€KM TpaHCKpUNLUUS >xkapa€HHJa Maigo OYIUIIM MYMKUH OYJraH XaToJlapHU
yeTiaTuira épaam oepasu.
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['enetuk kon yHuBepcainaup. bapua opranusmiapia — sykapuotiap,
poKapuoTiIap/a Ba BUpyciapaa xam Oapya KOJIOHJIap Y4yH Oupjai OenruiapaaH
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doiinananunanu. bapua KofoH ydTa HYKI€OTUAAaH (TpUILIETAaH) ubopar. Enma-
€¢H TypraH KoJOHJIap Oup-OMpUHM KOIUIamMaillau, S’bHU OUPUHYM KOJOHHUHT
OXUPTU HYKJICOTHAM YHAAH KEHUHIU KOJOHHUHT OOIUIAaHFUY HYKJICOTUIH OYia
onMaiian. Mudopmanus Mabiaym HyKTaiad OOLIaHA M.

bup xun amuHOKHMCIOTanmapHH WQPOMATOBYN TPHUILICTIAp OWp-Oupura
YXIIAUIH.

AMMHOKHCIIOTaNap KOJ1 JTyFaTuja, KOJUpJIaHaE€TraH OKCHJI
unpopmanusicu u-PHKna &mnran Oynamu.

Kogmonnap 5 °‘— 37 #yHanmumga  YKUJIaau.

Konounapaaru yunH4YM a30T acoc, OMpUHYM Ba UKKMHYM a30T acocjapura
KaparaHja KaMpoK CcHeluUKINKKA dSrajup. METHOHUH aMHUHOKHCJIOTACUHU
uponanoBun komoH 1 Ta OYynAMO, MHULMPIOBYM KOAOHIUP. AXamuatr Oepud
Kapajca, METHOHMH Ba  TpuntoaHJaH  TallKapu  Kapuid  xamma
aMUHOKHCIIOTanap OUTTajaH OPTUK KOJIOHIapaa udoaaiaHaam.

JAHKnarn amuHOKHCIOTaNap KOIM IIyHAAW E3WITaHKHA, y H-
PHKnaru xox cy3napura komruiemeHtap OYiub aHTumapanen XoJaTaup, sibHu T
KOJUFUra A KOJJIUFU KOMIUIEMEHTApAUp Ba A KOJAUFUHUHT XO0JaTh Y
KOJIINFUTa KOMILUIEMEHTapANDP.

Macanan: Metnonun yuyH: nPHK Ba JJHK xomonmap xyihwnpmarm
XoJaTaa KypuHaau:

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

Opnatna KoJoHIap Ba aHTUKOJOHIAp S — > 3, yanjaH VHITa Kapad E3umau.

Inasmunanap bakrtepus Ba TyOaH 3yKapuOT OpraHuM3MIIap XysKahpanapuia
acoCHil XpOMOCOMAJIaH TalllKapHu, KAYUK Yyrdamra sra OYJIraH XaJdKacUMOH EKH
YU3UKCUMOH CTPYKTypara ara Oyiran Kymmmuda Xpomacomalap MaBxXyqaup Oy
MUHU-XpoMocoManap miasmuaiap ne6 aranagu. [lnasmun IHKacu xynum Ounan
3-10 Taraua rennapHu y3uja cakiaau. by renmap, acocaH aHTHOMOTHK EKH
3axapyii TOKCUHJIApHU NapyajoBu (epMeHTIapHU cuHTe3ura sxaBoorapaup. Ly
TyQainm tiasMupiap OakTepusi, auuTKd Ba 3aMOypYFIIApHUHT aHTHOMOTHUK Ba
3aXapiu TOKCUHJIApra YMJIAMIIMIINTUHHA TabMUHIANIN.

[Ina3MugHUHT AQHTUOMOTUK TIAPYaJOBYM TEHJApu Oup IIa3MuIIaH
WKKUHYUCHUTA TPAHCIIO30HIAp OMIIaH OMPUKKAaH X0JIaTha XaMm KyuuO yta omanu. by
MOJIEKYJIIp JKapa€H Kacall YaKUPyBUYM MHUKPOOJIAPDHUHT aHTUOMOTHKIApra
YUJIAMIIMITUTUHY HUXO0TAA omrpanu. [InazmMunanap y3 XycycusiTura Kypa UKKAra
OYIMHaIH.

bupununcu Tpancno3oH €ku 6akTepuodar Upcuil MoJieKynacu Kabu xyxkamnpa
acocuit xpomocoMacuHuHT Maxcyc JIHK w3ummnuruam kecu0b, pexoMOWHAIUs

OyJia onanran miazMuap.
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bynnait pexoMOMHAIUSAIAHYBUM —TUIa3MUIIAP TpaHCMUCCUOT, STbHU
HaCJIaH-Haclra YTyBYH IUIa3MUJIap 1e0 aTanajiu.

TpancMuccubsl 1Ia3MuJl acocHii XpomocoMara OWpUKKaHIaH KeiuH V3
MYCTaKWUINTUHU ~ MUYKOTaau. ACOCHIl XpOMOCOMaJaH MYCTAKWJI paBUIIAA V3-
V3UHU permKausi Kujla oiaMaiau. AWHM maitna OyHaal masMuaiiapia
YKOMITaImarad TeHJIap acoCuil XxpoMocoMana 3 GhaonusITHHN Oakapaau. Xyskaipa
OYyMMHTaHIa PEKOMOWHAIMSIAHYBYHM IUIa3MHUJ TEHJApH acoCHi XpoMocoma
remynapy OUpHKKAaH XOJjJa HacijaH-Hacira Oepuwinanu. Mkkunum —Touda
ia3Mujjiap aBTOHOM XOJa peIUMKalUsIaHyBuUM IUIa3Mujyiap ae0 aTaiajau.
bynpgait mnmasmuanap acocuit  xpoMmocamara OuUpUKa  OJIMaiau, acocuit
XpoOMOCOMaJIapiaH MyCTaKHWJI paBUla Y3-Y3UHU PEIUTUKAIMS MyIu OuiaH yHia0
Ba XaTToO 1037a0 MapTa KymalTupa ojiaayd. ABTOHOM IUTa3Muijiap Oaktepusi €Ku
3aMOypyFr OyJIuMHranma Ku3 Xyxkadpamap opacuaa Tacoauduili paBuiga
takcuminanaad. Iy Owman Oupra aBTOHOM IUIAa3MHUA  OWp  XyXKailpaaaH
MKKUHYMCHUTA Xy’Kalipa KOOMFU Ba MEMOpPaHACHHUHT TEIIUKIAPUIAH yTa OJa]IH.

I'eH MHXeHepIUTHHUHT oiaeBopu — pexombunam JHKaap mextorozusicu
— TEHETUK CTPYKTypaJIapHH Oupra KYIIUII TEXHUKACH — MOJICKYJISP
OMOJIOTUSIHUHT 3HI MYXHUM IOTYKJIapuaanaup. by texHonorusgan ¢oiinananuo,
3apyp MaxcysoT (okcui) Hu koaupiadauran JIHK monexynacunuiir kuauk Oup
KHUCMH — T€HHHM KecHUO OJIMII, YHUHT €T TeH OwiaH KOMOWHAIMSICUHH SIPATHIIL,
cyHrpa Oy SIHTM TEHOMHU MYHOCHO XyKailpanapra KMUpUTHO XYy KalHH-Xyxkail pa
JIHK cuHMHT cuHTEe3 MeXaHu3MH EpJaMua Kyn MapTanad Ky- MauTHpUIT MyMKHH.

1. JHK nonuMmepasa peakuusiapHyd KaTalIu3JauIuMu? YHUHT KaHJau
Xycycusitiaapu 6op?

2. T'emetuk ko yHuUBepcaiMu? Arap yHUBepcaln Oyica cababanapuHu
KYpCaTHUHI.

3. IlmasmupanapHu TeH MyXaHIUCIUTHAA KyJiam MyMKMHMHA? MyMKuH
Oyrca KaHIal Kyam MyMKAH?

4. Typmu opranmsmiap JHKcunu Oupmamtupum mymkuamu? MyMmKuH
Oyica KaHaai

JJHK-nonumepasa uIITUpOKUIA KaTaJIU3JaHaAUraH peakuus Oup KaHya
y3Uura XO0cC Xycycusriapra sra:

Peakuus nykneosuarpudocdatiap umtTupokuaa 6opaiu.

3-CASE

By case cramm ycynuaa Ky3jgaHTaH MakcajJ — TKHJIApPHU KJIOHJAIl Y4yH
doiinanaunaauran BekTopiuap, ¢pepmentaapuuHr pekomOunant JHK onuminaru
pOJIMHU YpraHull.
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berona JAHKHuHT peIIMKaLUACH, JKCIpecCUsicu Ba
TpaHchopmarusicuau (0oIKa opraHu3Mra KydyumuHu) TabmuHIoBuu JIHK
MOJIEKYJIacu eekmop JNe0 aTallaju. BexTop xyxaWpara Kymumya UPCHU
axO00pOT KUPUTWIMIIMHU aMmaira omwupanu. Bekrtop cudaruna miazmuaanap,
Oaktepuodarnap, MOOWUI »3IEMEHTIAP Ba XalBOHJAPHUHT BHUpYCIapHUaAaH
doiinananum MyMKHH. XO3UPTH BakTAa >Xyaa KYI BEKTOpJap spaTUiraH
O0ynmu6, ymapHu Oup HedTa TUITA OYIUIT MyMKUH:

1.Kionnam ydyH Bektopiap. byHpali BekTopiiapra OHPUKTUPHITaH
JIHK ¢parmenTiapHu peniukanusianl opKajid COHUHUHY (aMILTUGUKAIUSICH )
Kynatupuin yuyyH ¢doigananunanu. byHnail Makcaaimap ydyH OakTepus
niaasMugaiapu Ba darigap KyJUlaHWIaau. [eHOMHUHT KaTTa Yyiadamjaaru
dbparMeHTIapuHU KJIOHJAIIl y4yH 3ca OaKTepus Ba auUTKU XpoMocomallapu
acocuna sparwiran (BAC Ba SIC) cynbuil BekTopiapuaaH poiigaraHuIagn.

2. DKCIOPECCHOH BEKTOpJap. YiapaaH TEHJIApHUHI MYausH KeTMa-
KETJINTU aHMUKJAIl Ba YJIAPHUHI OKCHUJ MaxCYJIOTJIIapUHU TaxJWJl KUJIWII,
MyaissH OKCHUJIHU unabd uyukumpaa ¢oknananunanu. Kynm connu
DKCIPECCHOH THU3MMIAp, aWHUKCAa NPOKAPUOT OPraHU3MIIAp YYyH MAaBxXyH.
[IIyHuHTAEK CYyT SMU3yBUMJIAp, YCUMIMKIAp Ba auyuWTKUJap XyxKahpaiapuia
reHJiap 3KCIPECCUSICUHU aMaJira OLIMPYBUYM BEKTOpJIap XaM sipaTHIITaH.

3. Tpancopmanus yayH Bektopap. Perunuent renomura 6erona JJHK
(dbparMeHTIapuHU KUPUTHUILI yuyH poiinananunaau. bynnai Bekropiap oxataa
reHOMIa MHTerpanusiaHuImnra épaam 0epyBuM Maxcyc U3YHILUIMKIAP TYTaau.
3aMOHaBU BEKTOp TU3UMJAp TonudyHKIMOHan OYynub, Oup Heurta
byHKUMsAHM OuWTTa BEKTOpra xkamjaWau. bupuHum Ttabuuii BeKTOpIAp
OakTepusiIapad aXpaTuiaran 0yiano, KYMUuiaIuru Taxxpuda Makcaauaad Keauo
YUKKaH Xojja  (SKCHPECCHOH BEKTOpiap, KIOHJAIl Yy4yH BEKTopJap,
TpaHcpopMalus y4yH BEKTOpJiap) T'€H MYXaHIMCIUTH YyCyljapu €paamujia
KauTa sSpaTuJIraH.

BekTop MonexkynanapHUHT TapkuOujga Mapkep reH Oynuimu, Oy reH
Xykalipaja BEKTOp MUITUPOK 3TAETraHM XaKuaa MabJIyM KWIYyBUM (DEHOTHI
Oepulliu THbHU BEKTOP CEJICKTUB MpCUMl Oenrura sra O0ynummu kepak. Kynunya
CelIeKTUB Oenru cudaruga TtabmaTaa KEHI TapKaidraH aHTHOHMOTHKKA
YU IaMITAJINK TeHUAaH GonanaHuiagu.
bakrepusa xyxkaipacuga  xpomocoma JHKcumpan rtamkapu, kym Hycxana
xankacuMon JHK wmonekynamapu xam wmabxya. (1-25 m.H.x.). Bynnaii
XaJKaCUMOH MoJIeKynanap niasmuoanap ned artanaau. bab3um nmazmuganap
TapkuOuga aHTHOMOTUKTA YU IAMIUINK T€HIAPUHH TyTaH.

[Mnasmunanapnan Bektop cudaruga OupuHum Mapra 1973 imnga

[I.bepr naGoparopusicuna (¢doigamanunrad. Taxpubamap yHYa KarTa
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oynmaran (~9 M.H.X.), TeTpalUMKIMHIa YUJAMIMJIMK TeHU TyTyBuu E.comi
mnazmugacu pSC 101 na onub Gopuiras.
1

Bupuk rupin *

ILnaznoLaa
pSC 101
3
©//

o

Pexombrmaat JHE MoIeKyIaIapiEs TYTYEYH
XYEAPATAPEH AHTHGHO THE I THP OKHA FCHII
XYCYCHATHTA Kapad auEpa T

'
CHICHACHCNCH e

JHK ¢parmenTt-napunu miazmMuganap EpaamMua KioHmam oyitnya taxpuda
CXEMacH.
1-Bupukmupunaémean cemepo-nocux J[HK,; 2-anmubuomuxka vudamiuiux
oyiuya mapkep,; 3-A{HKHune pexombunaum monexyracu, 4-Pexombunaum
JHKnu 6axmepus xyxcaiipacuea Kupumuud.

[Mnazmuga tapkubuna daxar 6up nmona EcoPl pectpukraza dbepmenTtu
TaHUO KecaauraH calT (Maxcyc HYKJICOTHUIAP HW3YWIUINTH) OYITaHIuTU
cababnu, GpepMeHT IUIa3MUJAHUHT XaJIKACUMOH KYII 3aHXXUPUHU (akaT Oup
XKOWUIAH KeCUO «EMUIIKOKY» yUJIU OYMK XaJIKa XOJaTUra yTKa3aau.

[lnasmupga  pSC 101auar [HKcu wuyak Taékuacu ydyH OeronHa
JHKuunur EcoPl-pparmentnapu Ounan apanamrtupunaau. JHK-nurasa
bepmentinapu €paamuaa 6erona JJHK ¢parmentnapu Ba pSC 101 miazmuzaa
ArOHa peKOMOMHAHT MoJieKynara oupnamrtupuiaau. CyHrpa Oy peKOMOMHAHT
niaasMugaHd  E.CONIIHMHT KOMMOUTEHT XyXKalpajgapura KymwiraHma y
OakTepus Xyxkadpacura kupaau. PekoMOMHAHT mMJIa3MUJAaHU TYTYBYHU
XyXxailpanap TETpalUKINHIN CEIIEKTUB MYXUT/Aa aXKpaTUIaiu.

JHK auraza xymHu HykiaeoTwmiap opacuaaru (ocoamddup OorimapuHu
tuknam opkanmu JIHK OVnakmapunu Oornam kabu Outra acocuil BaszudaHu
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Ooaxapanu. by skapaén murupnam ae6 aramagu. ['eH MyxaHauciuruga KynmuHYa
murupiam yayH T4 ¢arunuar JHK-nmurazacuman ¢oimananmnanu. T4 nuraza
¢pnamuna JIHK munr xap xangaii 6ynaru “€numkok ywin” €Ku “TYMTOK y€in’
KucMmiiapu Oupuktupunaan. by osHr kxyn kyuanunagurad ¢depMeHTIapIaH
oupuaup.

JAHK maxaununune o6nom-oypazauiaut ycyiu Hadakar x/[HK Ba renom
OoubnuoTekaapu CKpUHUHTHAA, IyHUHTACK TeHoM JIHKcwHm taxnaun kunumma
xam doimpanaaunanu. [y ycyn €pmamuna reromaa myaisH JIHK wuzunnnuru
UINTUPOKMHMU AHUKJIAIl MYMKHUH (MacallaH, TPAaHCT€H YCUMIIUKJIAp Te€HOMHIA
OeroHa TeH HUINTHUPOKH, T€H HYCXaJlapUHUHT KYMaWWIIU, TEHHUHT HYKJICOTU]
W3YWJUINTUIaTH  y3TapUIUIapHU TaxJWil KWINI MYMKHH). brnoT-gyparaimam
yeynu ounan JHKuu taxnun xkunum myaiisH JHK ¢parmentnapunusr ynmapHu
crneuu(UK HUIIOHJIAHTAH 30HJJap OuJiaH ayparaiiam Uyau opKajau aHUKJAIra
acocimanrad. Y kyuumgaru Oockuunapaan wubopar: 1) JHK pecrpuknusicu;
2)pectpukuusiianrad JJHK ¢parmentnapunu rengan HEUIOH QuUaATpra Ky4upum
Ba yJlapHU UMMOOMIM3aNMsIaNI; 3) HUIIOHJIAaHTaH 30H ] OuliaH Jyparaiiani.

C FOK OPII MOJTEK VILAP
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l

CaysepH Oyiinua OmoT-gyparaiyian yCcyjau IPUHITUIIH.
FOxopu monexynsp xpomocoma IHKcu Outra €xkm Oup HedTa pecTpuKTazanap
Ounan kecuiamau. Xocwya Oynran ¢parMeHTIap araposald Tenaa dnekTpodopes
KWJTHII OPKAJIM aXpaTWJialk Ba oilauHmaH neHarypamusuianran (0,4 M NaOH)
TeTHUHT yCTUTa HEWJI0oH (QUITpP, YHUHT YCTHIAAH (PUATP KOFO3Iap KyHuiaanu
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Kanunnsp xyunap tascupuna JAHK ¢parmentnapu mnepneHaukynasp paBuILaa
buntpra yTub, y Ounan 6ornanaau (MMMmoOuIn3amnusiaadanu). byanait kyaupuin
onortuHr (bmot —cypum) ne6 aramaau. byHma GuaTpaa TEIHUHT pPEIJIMKACH
xocull Oynmaau. CYHr Quatp pagoakTUB HHUIIOHJAHTAH OWp 3aHXXHUPIU 30H]
COJIMHTAH 3pHUTMara xoinamrupuirania guiarpra oupukkan xpomocoma J[HKcu
dbparmeHnTnapu OwiraH Kymunubd mayparaiimananau. 3oHa ¢akaT Y3ura roOMOJIOTHK
JHK w3umnnuru TyTyBum ¢parmeHTiap OuiaH nyparainananu. Humon Oumnan
Oornmanran (QparMmeHTiaap paauoaBTorpadus opkanum aHukiaHagu. CaysepH
(Soythepn brotting) Oyitnua 610T-AyparaillaliHUHT CXeMacHu OepuiiraH.
PaguoaBrorpadusana xocusn OYiran 4yu3uKyansap OpKajld TeHOMA
TaxJIMA KAJIWHAETraH (QparMeHTiIap MaBXKYMJIUTUHHU, Oy H3UHJUIMKIapJaru
y3rapunuiapHu (Jeeus, HHCEPIUs ), 9u3UKIaJaPHUHT 04 EKU TYK PaHTH OpKalu
TeHHUHT TEeHOMJAaru HycXajdapu COHUHHM aHUKIam MyMKuH. Jlemak, Oy ycyn
OyTyH r€HOM Ba aJIOXHJIa TCHJIApHU TaXJIMJI KHJIUII Y9yH XaM KYyJUIaHUJIaIH.
1. BexTop Mosekynanap KaHaai Makcaiap/a KyUTaHIIa 9 ?
2. Ynapra KaHjai tanabiap Kynuinagu?
3. bakTepus mnasmunanapuaan kiaonnamaa Goigananum mymMmkuamu? Kangai
aMaJra omMpuiagu?
4. JIHK nurazanap HykJIeoTUJIapHU OUp-Oupura oupnamrupaaumu? Kanmait
amaJira omajan?
5. JHK TtaxaunuHuHT On0T-Ayparaiinam ycyiau Maxyamu? Masxyn 0yiica
KaHJail TaXJIWJI KAJTUHAAU?

VI. MYCTAKINJI TABJIUM MAB3VYJIAPU
MycTakui TAbJIMMHH TAIKKJI ITHIIHUHT [HAKJIX Ba Ma3MYHHU

MycTakuia TabJiUM TETULUIM YKYB MOAYJIM Oyiinuya wunuiad YMKWIraH
TOMIIMPHUKIIAP acoCHAa TAIIKWJ STHJIAJAA Ba YHUHI HATHMXKACHIA THHIJIOBUYMIIAD
OUTHPYB UM (JIOMKMXA UIIK) HU Tal€praiiau.

butupyB umm (7o¥inxa wIm) goupacuaa Xap OWp THHTIOBUM Y3U Japc
Oepaétran (QaHu Oyiinua OSNEKTPOH YKYB MOIYJUIAPUHUHT TaKAMMOTHHH
Tanépanu.

DNEeKTpOH YKyB MOMIYJUIAPUHUHT TaKAUMOTH KyWujaru TapKUOMit
KUCMJIapaad uoopar O0ynaau:

Cwina0yc;
Keiicnap 6anku;
Mag3zynap 6yitnua TakIuMoTiap;
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bomka wMarepuamnap (dbanHu y3mamtupumra Epaam  OepyBUM  KyIIMMua
MaTepuaiap: JEeKTPOH TabJIUM pPECypciiapy, Mabpy3a MaTHHU, TJIOCCApHUM, TECT,
KpOCCBOp/I Ba OOIIIK. )
OnexkTpoH VKyB MOAYJUIApUHU Talépiaimiga Kyluaaruigapra ajloxuaa 3bTHOOD
Oepuiiaiu:
— TaBcHs KWJIMHTaH afaOuéTiapHu YpraHUII Ba TaXJIWJ 3THUIILI,
—  €OXa TapaKKUETUHUHT YCTUBOP MYHAIMIIUTApHU Ba BazudagapruHu EpUTHIL,
— MyTaxaccuciauk (aHiapuiard HWHHOBAIMUIApAAaH XaMmaa WIFOP XOPHXKUH
TaxpuOanapaad doiganaHum.
[yHuHTACK, MYCTaKWI TabJIUM >Kapa€HU]la TUHTIIOBYM KacOui (aommstu
HaTWXKAJIApUHU Ba Tanabanap y4dyH spaTWIraH YKyB-METOAMK pPeCypCilapuHU
“DnekTpoH NoTpdoan0” TU3UMHUTA KUPUTUO OOPHUIIN JO3UM.

MycTakui TabJaIuM MaB3yJapu
1. Kynprypananaétran YCUMIIMK Xy>Kalipanapu OujiaH MUKpOOpraHU3MapHUHT
CYHBUH aCCOLMALUSCUHU SIPATHUILLL
2. Y CHMIIMKJIAPHEHT XOCHIIOPIMTHHN ONIMPHIIIA GHOTEXHONOTHS.
3. IHK nykneotumiapu ketMma-ketnuruau anuiiam Ba JIHK Oymaxmapuan
CUHTE3JIaMI.

B

TpaHcrenes Ha3apusaCH Ba YHUHT aXaMUSATH.

[IpokapuoT Ba DJyKapuoT XyXKaiipajap TEHOMUHUHI OHOKUMEBUIMA
XyCYCHSITIapH.

Oxcui1 OMOCUHTE3U Ba YHUHT T€HETHK Japakajiard peryJsiuscu

["ennap >KCpecCUsICHHUHT OMOKUMEBUHN OOITKAPUITHIIN

brnokuméEBnn xkapa€HIApHUHT TEHETUK PETYIISLUICH

© o ~N o

. AHK Ba reHeTUK KOJHUHT MOXHSTH XaMJla YHUHT OHMOKUMEBUM UCOOTIApH.

10. Xy>xaitpanap

11.renodoHauHU caKIad KOMUIIIA OUOTEXHOJIOTHUSI.

12.V cumimx XyKalpanapy CeJIeKIUIcH1a OMOTEXHOJIOTHUSHUHT aXaMUSTH.

13.Veumimk XyKallpallapvHH KyJIbTYpaJalllHUHT UKTUCOIUM aXaMUSITH.

14.¥ cumnmk TYKuManapuaad ¢Goigaranu® HMKKWIAMYHd —~ METOOOJUTIIAp
CHHTE3WHHU aMaJira OLIUPHIIL.

15.Veumimk Xyxkaiipa Ba TYKMManapuaa HMKKHIAMYH METOOONMTIAPHHMHT
TYIJIAHUIITUTA TAhCUP 3TYBUYH OMUILIIAP.

16.PHOTEXHOJOTUSHUHT YKOJOTUK aCIIeKTIapH.

17.VchnHmap pecypcnapu KyabTypanapuaan (Gporgamanuin HCTUKOOIIIapy.

18.Comatuk xysxaiipanap KyJaTypacu.

19.T'eroonHYN cakiam ycyapH.
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20.buonoruk azoTdukcarys camapaopIUTHHU OIIAPHIIL.

VIL. [JIOCCAPUN

TEPMHUHJIA Y3BEKYA Tepmuniap HNHIJVIN3YA
P
Arapo3sa JICHT U3 Agarose Polysaccharides which
CYBYTJIapuIaH receive from algae;
OJIMHAJIUTaH It is used as a gel
TIOJINCAXapHI; medium in
aJleKTpodopes Ba electrophoresis and
XpomaTorpadusi chromatography
a reJiId MyXuT
cudaruga
ol nananuIaIm.
aiipum opranm3m | Aggregation | Education in a pile of
Arperanus- Exu some organisms and cells
XyKalpaJapHUHT
TYIUTAHULIH, FYXK
OYIM0 KOJMUIIN.
Ananranus- MOCJIAIIHIII- Adaptation the adaptation of
OpraHU3MIIAPHUH organisms to a habitable
T SBOJTFOITUS environment in the
apaéHuIa r3ara process of evolution
KCJIT'aH sIIali
[IapOUTUTa
MOCJIALIyBH
A3oT00aKTEp- SPKHUH X0JIa Azotobacter | a type of bacteria that
amab, XaBoIaH live freely and gain
a30T TYTUIOBYH nitrogen from the air
OakTepusiap
TYpH.
AHa’po6mo3- - | OpranusmiaapHud | Anaerobiosi Vital activity of
I OPKHH S organisms in the
KHCIIOPOJT environment where there
OynmMmaran IS no free oxygen

MYXHUTHA XaET
KEUUPUIIN
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AHTAroHucT pakuo6- Antagonist | Rival — microorganisms
MHUKPOOPTraHU3MJI which stop vital functions
ap XaéTHHH or kill other
TYXTaTyBUYU EKU microorganisms
OyTyHait 6ap6o1
KWJIYBUH OOIIKA
oup
MUKPOOPIraHU3M.
AHTHTeHJIap- | UMMYH TH3UMa Antigens specific proteins that
aHTHUTEIIAIap induce and influence the
XOCHJI OYJIAIITHHH formation of antibodies
WHAYIUPIOBYH, in the immune system
aHTHUTEJIAa a0
Ooynmummra
TaBCUP DTYBUYHU
cnenudux
XaMKOPJINK
KWJIyBYHU
OKCHJLIap.
Ancopouus | kartuk ompukma | Adsorption | Absorption process liquid
— aJicopOeHT and gas components into
OWJIaH CYIOKJIHK a solid compound -
€Kku ra3 adsorbent
KOMIIOHCHTJIaAPpHHA
HI' OTHJINII
KapaCHUIUp
Bazaa acocHii, acocra Basal Main; basal calves that

TETHUIILIN;
acocuga €ku
YHUHT Taruja
YKOWJIalIras-
0azaJs TaHavanap-
AYKapUOTHK
YKOHUBOPJIAP
(omaumit
YKOHHBOpJIAP,
CyBYyTIap)
XUBYMHIIAPUHU

help keep the flagella of
eukaryotic animals
(simple animals, algae)
on the outer layer of
cytoplasm
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OUTOINIa3MaHUHI'
TalllKY KaBaTura

enummo
TypulIura €paam
Oepamuran
TYy3WJIMA.
Basuneran YCUMITUK AT Basipetal Transport of plant
TPaHCIOPT MOITAJTApPHUHT transport substances to the root
WITA3HUHT apical meristem
allnKall
MCpHUCTEMACHUTa
TPAHCIIOPTH.
Bakrepuodar | Oakrepusuiapau | Bacteriopha Viruses that infect
Jap UHPEKIHSITOBYH ge bacteria
BHpYcIap.
Bunap- UKKU Binary consisting of two parts;
KHCMJIaH nO0par; binary nomenclature - the
OuHapiu name of the micro-
HOMEHKJIaTypa- organisms with the name
MUKPOOPTaHU3MIT of generation and type;
apJia aBJIoj Ba binary fission - the
Typ HOMH OWJIaH fission of cells during
aTaJIHIIIN; multiplication
OuHapIu
OyIMHUII-
XyKaupaJlapHUHT
KYTauunIll
BaKTH1a UKKUTA
OYTMHUTIIN.
Buorenes- THPHK Biogenesis release of organic
OpraHu3MIIap substances from living
TOMOHHM/JIaH organisms
OpraHuk
OMpUKMaTapHUHT
XOCHJI OYIIUIIH.
buomacca- | mukpoopranusmi | Biomass Biomass is organic
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https://en.wikipedia.org/wiki/Organic_matter
https://en.wikipedia.org/wiki/Organic_matter

apHU
YCTUPUJITAaHU A
XyXKanpanapu
Maccacu €Ku
TUPUK OPraHUu3M
Maccacu; paon
onomacca-
OMOJIOTHK
daommk
KypcaTyBuu
Macca; KypyK
onomacca-
OpraHu3MJIapHUH
I' KYPYK
ouomaccacu. Y
Xy
OMOMAacCaHUHT
15-30% wHHU
TaIKWI 3TA]IH;
Xy 6uomacca-
Cy3ULI EKU
AWJIAHTUPHILI,
YYKTAPUII
HaTWXKacua
CYIOK 03yKa
MYXUTHIaH
aXpaTuO OJIMHTaH

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,
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.

XyXKanpa
MaccacH.
BuopuabTp | -okaBa cyBiapuu | Trickling Biological wastewater
OHMOJIOTHK filter treatment
KHUXaATIaH
To3aJalguraH
HHIIIOOT
Buopeakrop- OHMOJIOTHK Bioreactor | A bioreactor may refer to
peaxiusIapHu any manufactured or engi
amaJra neered device or system
O PHIITA that supports a
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https://en.wikipedia.org/wiki/Lignocellulosic_biomass
https://en.wikipedia.org/wiki/Lignocellulosic_biomass
https://en.wikipedia.org/wiki/Lignocellulosic_biomass
https://en.wikipedia.org/wiki/Biofuel
https://en.wikipedia.org/wiki/Manufacture
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Engineering

MYJDKaJJIaHTaH
curuM. by atama
a’po0 Ba aHA’POO

OpTaHu3M
XyKalpaJapuHU
YCTHUPHUII yU4yH
3apyp Oynran
curuMIiapaa

Xamza xyxaupa

Ba (hepMEeHTIApHU

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

TYIanaa process can either
doiinananaaurad be aerobic or anaerobic.
Haifuanapra These bioreactors are
HucOaTaH commonly cylindrical,
UTTATHIIAITH. ranging in size from litres
to cubic metres,
and are often made
of stainless steel.
BuocuHTe3- bepmeHTIap Biosynthesis Biosynthesis (also
TabCUPHJIA TUPHK called biogenesis
OpraHM3mIIapaa or anabolism) is a multi-
(0310107071 step, enzyme-
OupuKManapaH catalyzed process
Mypakkao where substrates are
OpraHHUK converted into more
MOITJTAPHUHT complex products in
XOCHJI Oy U, 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.
BbuopexkyabTH Ka3uiMa Reclamatio | Plant cultivation after the
BaIHA- OoluKIIap n excavation of minerals
OJIMHTaHUAaH
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https://en.wikipedia.org/wiki/Chemical_reaction
https://en.wikipedia.org/wiki/Chemical_reaction
https://en.wikipedia.org/wiki/Chemical_reaction
https://en.wikipedia.org/wiki/Organism
https://en.wikipedia.org/wiki/Biochemistry
https://en.wikipedia.org/wiki/Biochemistry
https://en.wikipedia.org/wiki/Biochemistry
https://en.wikipedia.org/wiki/Chemical_substance
https://en.wikipedia.org/wiki/Aerobic_organism
https://en.wikipedia.org/wiki/Anaerobic_organism
https://en.wikipedia.org/wiki/Stainless_steel
https://en.wikipedia.org/wiki/Catalyst
https://en.wikipedia.org/wiki/Catalyst
https://en.wikipedia.org/wiki/Substrate_(chemistry)
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CYHT KOWJIapHU

TEKHUCIa0
YCUMIIUK
YCTUPHUII
BuorexHoJior THPHK Biotechnolo | Biotechnology is the use
usi- opraHusmiap €Ku ay of living systems and
OHMOJIOTHK organisms to develop or
KOHYHUSAT Ba make products
XYCYCHUATIAPHUHT
caHoOart MI/IKéCI/II[a
NHUJIATUIINIITA
Xakujaara gpax
NYHaJIUIIN.
BekTop- TCHJIApHU Vector In molecular cloning,
KJIOHJIAIIIa a vector is a DNA
doitaaHuIaUr molecule used as a
aH vehicle to artificially

peruukoH. Tabuu
1 BEKTOpJIap-
KUYUK
mia3mMuaanap,
BHUpYyCap Ba
6akrepuodarmnap.
CyHbuii
BEKTOpJIap 3ca
JIHK-nuraza
épaamua xap
XHWJI MaHOaIapaan
onuuran JIHKuau
OMpIAIITUPUIIT
acocuaa
TY3WJIa]IH;
YPHUHU OJIMLLI
BEKTOPHU-
KJIOHJIAIITUPYBYUH
BEKTOD;
YCHUMIIMKIapaa
KJIOHJIAIIT

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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BEKTOpH-
YCUMIIUK
XyKanpacura
oerona JIHKHu
YTKa3uIll Ba
KOMIAIITUPUILL
Oounan
IyFyJUIaHAIUTaH
reH
MYyXaHIUCIUTHAA
UIUTaTUIaIUT aH
BEKTOD;
mia3Muja
BEKTOpHU-OEroHa,
ér [IHKnaru ren
¢ku Oup Heua
TeHJIApHU Oy
XWJIIard TeHIapu
OynmMaran
OopraHu3Mra
YyTKa310
KyWUIIa
KaTHallaguraH
na3mMuza.

I'enorepanus-

PELMIIUECHT
reHoMura 0eroHa
TEHJIapHU
KUPUTULL EKU
OMOJIOTUK OOBEKT
TYKUMaJIapuaa
F€HETUK COFJIOM
COMATHUK
XyKaupajapHu
OJIMII EplrlamuIa
Haclauun
KacCaJUTMKJIapUHU
JlaBOJIalll.

Gene
therapy

Gene therapy is the

therapeutic delivery
of nucleic

acid polymers into a

patient's cells as a drug to

treat disease.
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I'enoTun- acoc Genotype | The genotype is the part
T'CHJIAPUHHUHT (DNA sequence) of
tymiamu. Wpcwuit the genetic make up of
acoc— a cell, and therefore of an
OpraHU3MIIAPHUH organism or individual,
I TCHETHK which determines a
(upcwuit) specific characteristic
KOHCTHTYIUSCUH (phenotype) of that
WHT Ba YHHHT cell/organism/ individual.
Oapua
I'CHJIIAPUHHHI
MaXMYH.
I'enodona- OpTraHHu3M The gene The gene pool is the set
TypJiapu EKu pool of all genes, or genetic
TOMYJISAIASCHIAT information, in
U Xap XWJI FeHIap any population, usually
TypJIApUHUHT of a particular species.
COHH Ba TapHUXHU.
IeTepo3uc — Oup-Oupuan Heterosis Heterosis, hybrid vigor,
KaTop or outbreeding
XYCyCHSITIIAp Ba enhancement, is the
oenruapu OWIaH improved or increased
bapKIanyBYH function of any biological
OoNuIaHFIY quality in
IIaKUTapHA a hybrid offspring. The
YATUIITAPHIL adjective derived
HaTIKacuIa from heterosis is
naio 6ynran heterotic.
OMPUHYH aBJIOJ
JlyparaujiapyuHuH
T Agmant
KOOMIIMSITHHUHT
OIINIIIN.
I'uopua- JAyparai-reHeTHK Hybrid In biology a hybrid, also

KHUXATAaH Xap
XHJI Oyaran
TypJIapHU
YaTUILI TUPUIL

known as cross breed, is
the result of mixing,
through sexual
reproduction, two
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HaTW)Xacuaa
Xocu1 OViran
reTepo3UroTa
»kuacu. OTta-oHa
upcum
OeyrunapyuHu
y3uaa
MYy>KaccaMJIall T
praH OpraHusM.

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

Gynogenesi

Offspring are produced

I'mHorenes — | myprak xairacu
XyKalpaiapuaan S by the same mechanism
YCUMIIHK a0 as in parthenogenesis, but
OyuI sxapaéHu. with the requirement that
the egg merely be
stimulated by
the presence of sperm in
order to develop.
I'ndaap- umJaiap- Gifral A threads — of molds
3aMOypyF
TaHACHUHU
TAaIKWJI OTYBYH
oup Eku Oup Heua
XyXKanpaaaH
XOCUJI OYJTaH,
MHKpPOCKOIIa
apaHr KypHuIl
MYMKUH OYIran
HIuIap.
T'opmon ropMoH Ba okcus | Hormone Connect hormone and
penenTop PEUEITOPUHUHT receptor | protein receptors, the first
KOMILIEKC- OUPUKUIIIH, complex | degree of the influence of

TOPMOH TabCHPH
amajra

OLIUIITMHUHT
OupuHYN
O60oCcKHUYH.

the hormone
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I'opmon
CTaTycHu

— OHTOI'€HE3/1a
YCUMIJIUK Ba
XalBOH TOPMOH
TU3UMUHUHT

YMyMUU XO0JIATH,

Hormone
status

The general condition of
the animal and plant
structure in ontogenesis

JecTpyKums —

MOJIJIaTApHUHT
napyajaHul
opKaJiu
(bU3H0JIOTUK
baouruau
WYKOTHIIIH.

Destruction

Loss of physical activity
by splitting substances

Jduauddepen
A -

HUXTHCOCTIAIITaH,
OynuHMaluran
XyXaipagapHUHT
nuddepennusiian
MacJaH
OynuHaéTran
KaJUTyC
Xy>Kanpanapura
alJIaHUII.

Differ

Jqunonyg —

Ma3Kyp Typra xoc
COHJIapHHU
KypcaTyBuu
TOMOJIOTHK
XPOMOCOMAJIAPHU
HT UKKWTa
TYIuIaMu OuiaH
XapakTepIaHyBYU
SAAPO, XyKanpa Ba
OPTaHU3M.

Diploid

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

Tnddepenun

sJ1aIl —

acCOCHH Ba SHTHU
XOCHJI OYIran
XyxKaipanap

opacua,
IITYHUHTIEK STHTH

xocui Oynran
XyKauparnap
opacuaa papk
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Ko3ara

KEJITUPYBYH
JKapaéHiap
KOMIIJICKCH.
JHK - T€30KCHPUOOHYK DNA Deoxyribonucleic acid is
JICWH KUCJIOTaJIap a molecule that carries
MOJICKYJIaCH, most of the genetic
HYKJICOTHIJIap instructions used in the
(azeHuH, T'yaHUH, development, functioning
IIUTO3WH, THMHH), and reproduction of all
ne30Kcupru003a known living organisms
Ba gocdop and many viruses.
KHUCJIOTa
KOJIIUKJIapUIaH
TaIllKWJI TOIIT'aH.
JHK dbepmeHTIap DNA Cell division is essential
pemmkamusic | tymiamu (JJHK | replication | for an organism to grow,
u— noJrMepasa, but, when a cell divides,
JMrasa Ba it must replicate the DNA
Oormikamap) in its genome so that the
épnamuma JIHK two daughter cells have
HYCXaCHHH XOCHJI the same genetic
KUJTUIIT OpKaJTA information as their
YHUHT parent.
MOJICKYJIaJIapyuHHA
HUKKWJIAaHUIIN
(MKKU MapTa
KYIaniuImm).
Enuk TM3uM — | Tamku MyXuT Closed A closed system is
ounan dakar system a physical system that
SHEPTHUs OPKAJIH does not allow certain
aAIMaIIMHYBYU types of transfers (such
THU3HM. as transfer of mass) in or
out of the system.
Enumkok kommiementiaap | sticky ends DNA end or sticky
yujaap - xongaru JJTHK end refers to the
MOJICKYJIaCHHHHT properties of the end of

OuTTa UTLTU y4U

a molecule of DNA or a
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0ynuo,
SHOHYKJIea3ayiap
épramuaa Kecuo

recombinant DNA
molecule.

OJIUHA/IH.
WUnentudukan | aitnan yxmarum, | ldentificatio | Identification in biology
us - TEHTJIAMI THPHUIII- n Is the process of
Moaaa EKu assigning a pre-
MHUKPOOPTraHU3MJI existing taxon name to an
ap Typu Ba individual organism.
XWLTAPUHU
aHUKJIaIra
KapaTHIITaH
TaAKUKOTIIAp
TypH.
HNmmobuan3a | memOpananapaa | immobilizat An immobilized
ust (TYTIIan) XyXKaipa, ion enzyme is an enzyme that
— depMeHTIapHU Is attached to an inert,
TYTammaa insoluble material such as
(orinanaHIaur calcium alginate
aH (pU3MK Ba
KUMEBUU KapacH.

Nurudurop- TYXTaTyBUH- Inhibitor Enzyme inhibitor, a
depmeHTIIap, substance that binds to an
baoIUruHu enzyme and decreases the
TYXTaTyBYH enzyme's activity
Tabuuii €xu

CUHTETUK MOJa
(cyHpuit
OJIMHTaH).
HUuaykrop- Ho(aos xoarra Inductor inactive state of low
yTKa3aJuraH nact molecular weight
MOJICKYJIaJI substances.
MOJIA.
Nuaykoms- bepmeHT Induction Enzyme induction is a

cuHTe3H, (parmap
PUBOKJIAHUIIIN Ba
MyTauusAra
VXIlIaraHn

process in which
a molecule induces
the expression of
an enzyme.
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OMOJIOTHK
JKapaEHHU
Xapakatra
TYIIUPHUIIL.

Nununanusa-

MOJICKYJISIP
Ouosyorusiaru
TPaHCIISIIS
JKapaEHUHUHT
OupuHYIN
OOCKUYH.

Initiation

The initial stage of the
translation process in
molecular biology

Nukyoauus-

YCTUPUII-MABIYyM

[IApOUT/IA,
xapoparia
MUKpPOOJIapHU
yiuiad Typui,
YCTHUPHILL.

Incubation

Cultivation. microbial
exposure at a specific
temperature

HNHoxyasT-

KYTTAU TUPHILL
YCYIU-TUPUK
Opra”Hu3mJap,
MacajaH,
MHUKPOOPraHU3MII
ap CyCIICH3HUsICU
03yKa MyXuTra
VTKa3WwiIranjgaH
KEHUHH SHTU
aBJoj Oepaju.

The
inoculum

method of reproduction
of organisms,
microorganisms

NuTpOoH —

TE€HHUHT
TPaHCKPHUOIHsIIA
HAEéTraH “‘CykyHar

CaKJIOBUH
MPOIIECCHUHT
xapaénuga PHK
MOJIeKYJajJapu
aXxpammo
YyHUKaeTraH Ba
KOJIOHJIap
MaBXY/l

Intron

OyJMaraH KuCMH.

An intron is any
nucleotide sequence
within a gene that is

removed by RNA

splicing during
maturation of the final
RNA product.
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Uccukauk XapOpaTHUHT Thermal
IOKH HOpMaJIaH shock
OKCHJLIapH OIITUIIINATA proteins
(UIIO) - OpraHu3M
TOMOHHUIAH
Xocu1 Oyiaauran
OKCHILIap.
KoMnuTeHuus XyXKaipa, Competence In microbiology,
— TYKHUMa, OpraH Ba genetics, cell biology,
OpPraHU3MHUHT and molecular
UHAYIUPIIOBYH biology, competence is
TabCUPJIAPHU the ability of a cell to
KaOyJT KHJTUIIIH Ba take up extracellular
yHTa DNA from its
PUBOXKJIAHUIIINHU environment.
Y3rapTUPHUIL
OpKaIu
crienugpuk
TabCHUPJIAHUIII.
KommiemenrTa PHK Ba yara | complement The two base-
P 3aHKHp — | XaMKoOpJIMK yuyH | ary chain | pair complementary chai
MOC KellaJiraH ns of the DNA molecule
HYKJICOTHIJIAPHA allow for replication of
CHUHTE3JIaH yUyH the genetic instructions.
ol nananunaur
an JIHK
3aHKUpJIapuIaH
oupwu.
Karaumus- o30oHyIaHTraH XaBo | Catalysis Catalysis is the increase
TapkuOuIa in the rate of a chemical
UIITUPOK reaction due to the
STaJIUTaH participation of an
KHCJIOPOJHUHT additional substance
OKCHJIJIOBUMJIHK called a catalyst
XYCYCUSITUHHA
OILIMPHIII
JIuraza-JHK 3aHKUPHIATH DNA ligase | DNA ligase is a specific

Y3UJIraH KUCMHHU

type of enzyme, a ligase,
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bochoandpupoor that facilitates the joining
XOCHJT KHJTHIII of DNA strands together
Epaamua by catalyzing the
OMpIAITHPYBYU formation of
(depMeHT. a phosphodiester bond.
Jlurmpaam — | JIHKuuHTr O1p Ligation the covalent linking of
3aHKUPIArH two ends of DNA or
Y3UJIHII OPKAJIH RNA molecules, most
a)kpajral commonly done
acocmap using DNA ligase, RNA
opacujaru ligase (ATP) or other
dbochoaurpup enzymes.
OOFJIApUHUHT
XocuJ1 OYuIm.
by u6opa TymMTOK
y4JIapHU
OMPUKTUPUIIT
XoJutapyuaa Ba
PHK Gornap
XOCHJI Oy uImaa
XaM
KYJUTaHWIA !,

JIu3uc- SpHO KETHIII, Lysis Lysis refers to the
napyajaHuIi- breaking down of
dbepmeHTIIap, the membrane of a cell,
KHCJIOTanap Ba often by viral, enzymic,

UIIKOpJIap or osmotic mechanisms
TabCUpHUIA that compromise its
XyXKaipagapHUHT integrity.
map4daJlaHuIIn,
OakTepus
XyKanpacuaa
Oaktepuodariap
HUHT KyITaiumu
HaTH>Xacuuia
YHUHT 3pU0
KCTUIIIN.
Mapxkep anexTpodopes Marker Genetic marker, a DNA
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(AHK) — reauna (DNA) sequence with a known
(bparmeHTIap location associated with a
YIITyaMUHH particular gene or trait
AHUKJIaIlIaa
doitnaranumaur
aH MabJIyM
ymuampaaru JJHK
dbparMeHTH.
Mapxep res — YKOMJTAITaH Marker A marker gene is
KOUU gene a gene used in nuclear
aHUKJAHTaH Ba biology and molecular
aHUK (hEHOTHITHK biology to determine if
KYpUHUIITA 3T a nucleic acid
T'CH. sequence has been
successfully inserted into
an organism's DNA.
Matpuua. 1) mabirym Oup Matrix Matrix, the material or
TaHa (IIaKy) tissue between cells in
o0ymuo, yara which more specialized
Kapab sHTH structures are embedded
MIaKJIHUHT XOCHUJI
oynumm; 2)
(MoJieKyanu
ounosiorusiaa)
JIHK Ba PHK
UILJIApUHU
KOMILICMCHTJIAp
CHUHTEC3JIaHUIIIN
Y4yH acoc
cudaruga Xxu3mMar
KWJIaJuraH Ba
HYKJICHH
KHucjaoTalapaaru
a30T
aCOCJIaPUHUHT
KCTJIUTH.
MeTtaboau3M- OpaJTHK Metabolism Metabolism is the set
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aJIMaIITUHUIII,
STHHU
MO TaTApHUHT
Xy>Kalpa nuura
TyIITaH BaKTHIaH
OXUPTH
MaxcyJoTiap
Xocus1 OViaryHra
KaJap aiJIaHUIIIHN;
KaTaboJu3M Ba
aHaboJIU3M
JKapacHu
WUFUHINCH,
KOPOHFYJIUKAA
KeuaJura
MEeTab0IN3M-
MUKPOOPTaHU3MII
apHUHT (KUPMU3H
OakTepusiap
Rhodospirillum)
KOpPOHFHa a’po0
X0J11a yCull
XycycusaTu. by
XYCYCHST
OakTepusiapaa
Hadac oyl
3aH)KUPUHUHT
KepaKJIn
KHCMITapH
OopauruaaH
najgoJat 6epasu.

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

MeTa6oJuT.1a MeTaboIU3M Metabolites Metabolites are the
p- KapaéHuaa XOCHI intermediates and
OynanuraH products of metabolism.
MoJ1anap.
Muxkpoopranu | xap nouM oupra | microbial A microbial colony is
3mJiap ydpaiurad Ba colony defined as a visible
yIOIIMACH- Oup-Oupu Onnan cluster of
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OOFIHK XO0Ji1a
SIIanuIurad
MUKPOOPTaHU3MII
ap OupnammMacu.

microorganisms growing
on the surface of or
within a solid medium,
presumably cultured
from a single cell.

Muxpoduiopa- | xap xun typaaru | Microorgan | a collection of different
MUKPOOPTaHU3MIT Isms species of
ApHUHT MabIyM microorganisms living
SIamnt environment; avtoxenon
MYXUTHIArd microflora; microflora;
TYTIIIAMU; microflora; mud
aBTOXTOH microflora; normal
MUKpoQIIopacy; microflora;
CyB microorganism;
MUKpOQIIOpacy; microflora; soil
XaBO microflora; rizosfera
MUKpOQIIOpacy; microflora.
OaTYnK
MUKpodIopacu;
oJlaTjaaru
MUKpodII0pa;
OpraHu3M
MUKpoIopacu;
KyluM4ia
MUKpodII0pa;
TYTIPOK
MUKpodIIopacu;
puzocdepa
MUKPO(hIOpacH.

Munennuii- | 3amOypyr tana- | Mycelium Mycelium is
3aMOypYF, the vegetative part of
KyMJlaJaH a fungus, consisting of a

Iy BJIACHMOH mass of branching,
3aMOypyFIapHUH thread-like hyphae.
I ycaaurax
TaHacu 0ynuo0,
Oup Ba Kyn
XyKaupanu
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umJanap
(rud)nan ndopar.

Moaudurkanu
H-

MHKPOOPTraHU3MII
ApHUHT
(heHOTUITHK
y3rapuiiu, S’bHU
XyKalpaHUHT
TE€HETUK
anraparjapura
aJoKaznop
OynmMaran
y3rapunuiap.

Modificatio
n

A modification is a
change in the physical
appearance of
an organism (phenotype)
caused by environmental
factors.

Mopdorenes —

opraH
(opranorenes),
TYKUMa(TUCTOTeH
€3) Ba
XyKalpansapHUHT
(muToreHe3 €ku
XyKalpaJlapHUHT
nuddepeHuusiian
1IN )
IaKJUTAHUIIT
JKapacHu.
Opranu3miiapHuH
I' PUBOKJTAHHIIIN
KapacHuaa
TU3UMIIAPHUHT
Ta0aKaJIaHUIIIN.

Morphogen
esis

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

MyTrarenes-

MyTareHes
Y3rapuIIHUHT
(MyTareHe3HHHT)
pyit Oepuiu-
opraHusMza
UpCU
y3rapuuuiap-
MyTalUsIapHUHT
BY)KYJra K€U
*kapaéuu. by

Mutagenesi
S

Mutagenesis is a process
by which the genetic
information of
an organism is changed
in a stable manner,
resulting in a mutation.
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Kapa€H acocuia
upcuii ax00poTHU
CaKJIOBYH Ba
HacJra yTKa3yBuH

HYKJICHH
KUCJIoTajap
MOJIEKYJIaCUHUHT
y3rapuiiu €Tajiu.
MyTareniap — JIHK Mutagens | A mutagen is a physical
MOJICKYJIacH 1A or chemical agent that
MyTaIUsUIAPHUHT changes the genetic
nanao Oy material, usually DNA,
YacTOTaJapUHU of an organism and thus
OLITMPYBYN OMHUIL. increases the frequency
Wpcusitan of mutations above the
Y3rapTUpyBUHIAp natural background level.
-MyTauusiap
XOCWJI KHJIYBUYHA
(bu3uKaBuiil Ba
KUMEBUM
oMuJuIap;
MyTanus — TEH, Mutation A mutation is a
XpOMOCOMaJIaru permanent alteration of
HYKJICOTH/T the nucleotide
U3YNJUTHK, sequence of
TCHOMHUHT the genome of
oupopra an organism, virus,
OCNTUHUHT or extrachromosomal
y3rapuiimra Ba DNA or other genetic
yJIapHUHT elements.
asJio/utapaa
CaKJIAaHUILIUTa
0JINO KeTyBUH
CIIOHTAH Ba
WHIYIUPIaHTaH
y3rapuim.
Hwuon - y €ku Oy Target cell | target cells are red blood
Xyxaiipa— ¢dbuTorapmMon cells that have the
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peLEeNTOPHHU appearance of a shooting
TYTyBYH Ba target with a bullseye.
dbuTOorapMOHHUHT
KOHOCHTPAIUACH
y3raprasaa
MeTa0O0JIM3MHU
Y3rapTupyB4Hu
XyxKaupa.
Hyxkienn TypJu Nucleic Nucleic acids are
KHCJIOTAJIAp — | HYKJICOTHJIAp acids biopolymers, or
KOJITUKJIApPHIaH large biomolecules,
TaITKHUJI TOTITaH essential for all known
IOKOpH forms of life. Nucleic
MOJICKYJISIP acids, which
Tabunii include DNA (deoxyribo
OupukManap nucleic acid)
(monmmmepmap). and RNA (ribonucleic
Xyxkaipa acid), are made
MaF3UHUHT from monomersknown
ACOCHHM TAaIlIKHII as nucleotides.
kunagu. Hyknenn
KHUCJIIOTAJIApHHUHT
ukku typu: PHK,
JIHK
XyKalpaJlapHUHT
JTOUMHU
KOMITIOHCHTJIAapH A
up.
Hoocdepa- onochepanu Noosphere The noosphere is the
Tabuar sphere of human thought
KOHYHJIapH
acocuza
OolIKapuul,
MHCOH OHTUHUHT
FOKOPH TapaKKuu
OTUIIHN
OprasHorene3 yIOIIIMaCIaH Organogene In animal
— ycaéTraH Kajmryc Sis development, organogene
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Xy Kanpanapuaa
opraninap (Wiaus,
OoIIIaHFUY
Oapriap Ba
HUXOJJIAP) XOCUJT
Oy >xapaéHu.

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

O4YHK TH3UM — | TaIlIKd MYXUT Open the external environment
OwnaH sHeprus Ba | Systems and the energy and
Mo aanap OuiaH material exchange with
aJIMallIMHaAuTraH the system.
TU3HUM.
O3uK monnanapauHr | food chain | A food chain is a linear
3aHKHPH- aifmanma network of links in a food
XapakaTu web starting from
producer organisms and
ending at apex predator
species, detritivores, or
decomposer species.
O30Ho0IU3- O30HHUHT Oxonolysis | The process of fixing the
UKKHJIAMYH Ba first and second carbon
Ooupamun 0zone connection
yriaepon
Oofmnapura
dbuxcatuus
KapacHu
IMaprenorene3 | acocHuHr ¢axkar | Parthenoge Parthenogenesis is a
— OHa XyJKaipa nesis natural form of asexual
TCHJIApH reproduction in which
UIITUPOKH 1A growth and development
PHUBOMJIAHUIIIN. ofembryos occur
without fertilization.
IMnazmuaa — aBTOHOM Plasmid A plasmid is a
peIUIMKALMSIIaHN small DNA molecule
1mira KOoaup, within a cell that is
TapKuOHIa physically separated from
peLUIHEeHTIAPHA a chromosomal DNA and
HI OeroHa can replicate
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TeHJIapUHU Ba
oomka JJHK
W3YNIUIATHHA
TYTHIII Ba
reHoMra
KUPUTHUII
XyCYCHSITUTA 3Ta,
UKKHU 3aHXUPIIH
XaJIKaCUMOH
JHK mna3zmug
BEKTOPHU ACOCH.

independently.

IMoanageHun TIOJTHAICHHIT Polyadenyla | Polyadenylation is the
amr — KHCJIOTa tion addition of a poly(A)
V3YAJITUTUHAHT tail to a messenger RNA.
sykapuot PHK 3-
yuyura yHUHT
CHUHTC3U
TyraranmJaaH
CYHI OMPUKUIIIN.
Mosmmionaust OpraHHu3M Polyploid | Polyploid cells and organ
— TaruIow T Isms are those containing
XpoMocomaiap more than two paired
HUFUHIUCUHUHT (homologous) sets
Kappajau OPTHIIU of chromosomes.
OniaH OOFJIMK
OynraH upcui
y3rapyBUaHIuK.
Ipoandepanu XyXaipa Ba Proliferatio | The term cell growth is
11— TYKMMaJapHUHT n used in the contexts
KYmaiui iy of cell development and
OmIaH XOCHII cell division
oynumm. (reproduction).
IMpomoTop-— TCHHHHT promoter | In genetics, a promoter is
TPAHCKPHUITIUSICH a region of DNA that
OOIILTaHMIIN initiates transcription of a
y4yH KaBoorap particular gene.
KHUCMHU.
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IIponykiaeyc — ypyFIaHTaH Pronucleus A pronucleus is the
TYXyM XysKahpa nucleus of a sperm or
SIPOCH. an egg cell during the
process of fertilization,
after the sperm enters the
ovum, but before they
fuse.
IIporon Maxcyc OKCHIap Proton A proton pump is
noMmnacu épnammuna pump an integral membrane
IPOTOHJIAPHUHT protein that is capable of
XyKaipa moving protons across
MeMOpaHacu a biological membrane.
OpKaJIu yTHIII
JKapacHU.
IIporomnact MEXaHUK HYIT Protoplast Protoplast, initially
OownaH Exu referred to the first
dbepmeHTIap human|citation
Epnamuaa needed] or, more
XyXapaap generally, to the first
KOOHMFUIaH organized body of a
MaxpyMm species. In
KHAJIHHTaH, modern biology.
MeMOpaHa
épaamMuaa
HIaKJIMHU yI1a0
TYpyBYU
YCUMIIUK
XyKarupacH.
Ipodar OakTepus Prophage A prophage is
XpOMOCOMAacCHTa a bacteriophage genome

VpHaiuran ¢ar
resomu. JInzoreH
OakTepusIapaH

SITAPUHTAH,
FOKMaurad
MIaKIgaru
MY BTAIAII
OakTepuodar.

inserted and integrated
into the circular bacterial
DNA chromosome or
existing as an
extrachromosomal
plasmid.
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Ipoueccunr | erwiui xapaéuu | Processing maturation
Perenepanusi- XyXaipanap Regeneratio cell recovery
TUKJIaHUIIN. n
PexoMOMHAHT | TYypJIU T'CHIIAp Chimeric Chimeric genes form
reH — KOMITOHCHTJIapH/I gene through the combination
aH TapkuO ToITaH of portions of one or
T'CH. more coding sequences to
produce new genes.
These mutations are
distinct from fusion
genes which merge
whole gene sequences
into a single reading
frame and often retain
their original functions.
PexomMOMHAHT TypJIu Recombina Recombinant
JTHK- MaHOanmapIaH nt DNA DNA (rDNA) molecules
onunran JJHK are DNA molecules
KHCMJIapHJIaH formed by laboratory
uoopar /ITHK. methods of genetic
recombination to bring
together genetic material
from multiple sources,
creatingsequences that
would not otherwise be
found in the genome.
PexomOunanm | KkpoccuHroeep | Recombinat
- HATWKACHUIA OTa- ion
OoHazap
I'CHJIIAPUHUHI
KanTa
rypyXJaHuIm(Ta
OaKaJIaHUIIIN).
Penapanus- JIHKHuHT Repair DNA repair is a

CUHTE3U BaKTU/AA
XamJa xap Xui
¢u3uk Ba

collection of processes by
which a cell identifies
and corrects damage to
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KUMEBUH
oMuUJLIIap
tabcupuaa [JHK
MOJIEKYJIacu
y3UIU0O KOJITaH

the DNA molecules that
encode its genome.

€K1
ITUKACTJIAaHTaH
MOJICKYJIaJIapHHU
Ty3aTHIITa
oynran
XyXKalpaJapHUHT
Maxcyc
Bazupacu.
Penpeccusi- T'eH Repression | Expression of the gene
AKCIIPECCUSICHHU and the mechanism of
Ba &Xyj1 yIranra recovery of enzymatic
TaaJLTYKJIN synthesis
(depmeHT
CUHTE3UHUAU
TYXTATHUIII
MCXaHHU3MU.
Penpeccop- MabJIyM Repressor | A repressor is a DNA- or
oreponga PHK RNA-binding protein that
CUHTE3UHU inhibits the expression of
TYXTaTaaura one or more genes by
OoIIKapyBYH binding to the operator or
OKCHIJIL. associated silencers.
PecTpukTa3zani KECyBYH Restriction A restriction
ap - bepmeHTIIap, enzymes | enzyme or restriction end
PECTPUKIIHS onuclease is an enzyme
(bepmeHTIapH, that cuts DNA at or near
JTHKHu Mabaym specific recognition
oup nucleotide sequences
HYKJICOTHJIAp known as restriction
KaTopuaa sites.
Kecaauran

dbepmentmap. ['en
MYXaHIUCITUTH]IA
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KYJUIaHUJIauTraH

BOCHUTA.
Caiit- YpuH, Location, location of a
JKOMITaHHMIII- Site- point mutation in the
TeHJIap gene map
Xapuracuaaru
HYKTaJIN MyTallyAa
VpHH.
Cerment- Kapx, OyIax. Segment- snippet
Cenexkuus- TaHJIAII-XaliBOH, Selection- new strains of
YCUMITHK Ba microorganisms
MHUKPOOPIraHU3MJI
APHHUHI IHT'H
30TJIapu, HaBJIapH
Ba MITaMMJIApUHHA
sIpaTHII YCYJIH.
CKpHMHUHT- outra Screening | Before switching on the
XyKaipaaan contents of a clone of the
KJIOH OJIMII WY ITH candidate chart
Owan smeshannye population
MHUKPOOPTaHU3MJT of microorganisms po
apHUHT apaJiaiil points.
nomyJsinuiACu1aH
KeparuHu
aXpaTuill.
CyocTpat- 03yKa MYXHT- Substrat- Pitatlnaya consistently
MHUKPOOPTaHU3MII dlya microorganisms
ApHUHT YCUIIIH kultivirovanie
YIYH K€pak
OynraH o3yka
MYXHUTH.
TepMmoanHamu KaiTa XOCHII thermodyna | Properties sobratat
K TH3UM KWJIMII, TYTUIam | Mmic system complex elementnye

Ba (o amaHmII
XyCYCHUSATHTA AT
y3apo OOFIIUK
DIIEMEHTIIap
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KOMIIJICKCH.

Tpaucaykuus | Oakrepuodariap | Transduktsi | Perevesti retsipientnyx
- Epnamuaa ya- candidate trace donornyx
TCHCTHUK candidate s pomoshchyu
MaTepUaTHH bacteriophage
JIOHOD
XyXKanpaaaH
PELUNNEHT
XyKaipara om0
yTULL.
YabTpadpuabt KOJIJIOU Ultrafiltrats | The process of selection
panus - 3appadajiapHu iya of the colloidal particles
aXpaTuIl
YKapaCHUIUP
darap- BUpYCIap. Fag- virus
deHoTnm- opranm3miiapauH | Phenotype Sum Properties signs
I' PUBOKIIAHUIIIN during development of
apaéHuIa r3ara the organism processes
KEeJIraH xaMmma
Oenru Ba
XyCycHsITIap
WHUFUH]IACH.
depmeHnTep- alipuMm Fermenter- Apparatus for
XOMaI&mapHu fermentation of certain
MUKPOOPTaHU3MII raw materials using
ap épramuaa microorganisms
OWXFUTHIL YUYH
UnuiaTujIaanuran
XaMMa TOMOHU
0epk ac600.
®depMmeHTIIAp- buonoruk Enzymes biocatalyst
KaTaJau3aTop
durtoasekcun | reHoTunuk Ba | phytoalexin | Genotype and the actual
Jaap — peai S components
KOMIIOHEHTJIApH.
doToCHHTE3- EpyFIuK Identification of the
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Xy Kanpaapuaa

MoJIaIap XOCHII

SHEPrusicU
UIITUPOKHU]IA
YCUMITHKJIAp,
CyBYTJIApH Ba
anpum
OakTepusiiap

O, naH opraHuk

organic substances CO2

in bacteria, some algae
with light energy

UK (J1abopaTtopusi)
aXpaTKuY;
TeOpaHyBUU
aXpaTKuY;
TOPU30HTAI
aKpaTKUY,
OyFJIaHTUPYBYH
aKpaTKUY,
YYKTUPYBYHU
aXpaTKuY;
TUHAUPYBUU
aXpaTKuY;

npenapaTus

Oynu >xapaéHu.
dparMeHrJiap napyasnap, Fragments Part
KHCMIIap.
XeMOoCHHTE3 alipuM xemosintez Class pitaniya
MUKPOOPTaHU3MIT spetsificheskimi dlya
apra xoc OynraH microorganisms
O3UKJIAHHII TYPH. opredelennyx
Xpomocomasna JIHK Ba Chromosom | The genetic structure of
p-— OKCHILIapJIaH es the core protein and
nbopar xyxaipa DNA
SIIPOCUHHU
TCHETHK
CTPYKTypa
Xxocuiacu
HenTpudyra- | axparkuy,ananur | Tsentrifuga Separator, analytical

(laboratory) Separator;
vibration Separator;
horizontal Separator; and
evaporating Separator;
Mazur Separator; Stir
Separator; Preparation
Separator; self-released
Separator; swimming,
working through the
Separator; Separator for
the most part; very
quickly turn into
Separator; differentiated
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AXpATKUY; y3-
V3UHU
Oymaraauran
QXPaTKWY; CY3UII
nynu ounan
WIUIANIUTaH
AXPaTKAY; KYTI
Oy M
QXPpATKUY; yTa
TE€3 alijlaHauraH

divergent Separator.

aXpaTKuy;
TabaKaJalTHPYB
4u, TaQOBYTIN
aXpaTKHY.
IuTo3un- JTHK Ba PHK Ctosine he Fundamental
TapKuOHIa pyrimidine in DNA and
oynran RNA
MUPUMUIAH
acocH.
DHePrustHUHT SHEPTUSTHUHT Energy Parcel Energia via
MUTPANMAIAH JIOHOpAAH migration | stolknovenie s donor or
17011071 aKuenropra acceptor
TYKHAIITYB WYJIN
Owan
Y3aTWINILIN
Daexkrpodope | snextp maiinonn | Electrophor | Allocate particles move
3 Epnamua esis mixtures from one place
apajaniMajapHUH to another using an

r OMp KoMIaH
UKKHHYH KOUTa
VTHILIH,
Oynakiapra
QXKpaTHIIL.

electric field
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