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Azaorbaycanin COP29-a ev sahibliyi etmoasi 6lkonin global
iglim doyisikliyi siyasatindoki rolunu artirdi. Bu beynalxalq tad-
bir ¢orgivasinds Azarbaycan ziinii global iglim bohranina garsi
mubarizads aktiv istirak¢1 kimi géstormaklo yanasi, regional va
global masalalorde do 6z nifuzunu giclondiracokdir. COP29
Azaorbaycanin enerji kegidindo iraliloyiglorini vo yasil enerji
sektoruna olan maragmi beynoslxalq arenada niimayis etdirmok
Uclin bir vasitadir. Bu, 6lkanin tokca enerji sektorunda deyil,
hom ds ekoloji diplomatiyada aparict mdvqe tutmasina daha da
kdmok etmisdir.

COP29, Azaorbaycanin global iqlim togobbislorino daha six
inteqrasiya olunmast tigiin do bir fursatdir. Azorbaycan muxtslif
beynolxalq toskilatlarla, xiisusilo BMT Vo Avropa ittifaq1 ilo
omokdasliq etmoklo Paris Sazisi c¢orgivasinds 6hdoliklorini
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yerina yetirmok vo yasil texnologiyalarin totbiqini genislondir-
mok mogsadi giidiir. Qlobal iqlim bohranmnin hallinds beynal-
xalq dastoyin alinmasi va texniki amoakdashigin giiclondirilmasi
Azorbaycanin uzunmiiddatli dayaniqli inkisaf hadoflori Gglin
boyiik shomiyyat kash edir.

COP29 coargivasindo BMT vo digor beynolxalq toskilatlar
iglim doyisikliyi ilo bagli qlobal saylori daha da giiclondirmak
Uclin Azarbaycanla amokdasliq edirlor. Diinya Banki, Beynal-
xalq Valyuta Fondu vo Avropa Yenidongqurma vo Inkisaf Banki
kimi qurumlar COP29-da istirak edarak iglim layihalorino ma-
liyyo dastayi vo texniki yardimlar togdim etmislor. Bu konfrans
homginin inkisaf etmokds olan Olkalor ii¢iin yasil maliyys
imkanlarim geniglondirilmosi baximindan da shomiyyatlidir.
Qlobal liderlor COP29 c¢orgivasinds yeni maliyys mexanizm-
larinin va dostok programlarmin tatbiqgi G¢lin mizakirslor apar-
migdir. Azorbaycanin COP29-da istiraki beynoalxalg iglim ma-
liyyalogdirma mexanizmlarinin 6lkayas calb edilmasins do sorait
yarada bilmigdir.

Inkisaf etmokdo olan dlkalor tiglin global iglim maliyyalos-
dirma mexanizmlarindon daha genis istifads edilmasi Azarbay-
can kimi 6lkalords iglim doyisikliyi ilo mibarizo tadbirlarinin
genislonmasina kdmok edacakdir. Beynalxalg maliyys qurum-
lar1 tarafindan dastoklonan layihalor vasitasilo Azarbaycan barpa
olunan enerji istehsali giiclinii genislondira vo karbon tullan-
tilarin1 azaltmaq t¢iin innovativ texnologiyalardan istifade edo
bilar.

Iglim doyisikliyi Azorbaycanm iqtisadiyyati, xiisusilo kond
tosarriifat1 vo su resurslarina birbasa tasir edir. Kond tosoarrifa-
tinda mohsuldarligim azalmasi vo su resurslarinin ¢atismazhigi
yerli ohali arasinda sosial-igtisadi problemloro sobob olur.
COP29 bu problemlari diggst markazina gokarak comiyyatin ig-
lim doyisikliyi barads daha ¢ox mslumatlandirilmasina imkan
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yaratmigdir. Bundan olave, ohalinin iglim tadbirlarina adapta-
siyas1 va ekoloji tohsilin artirilmasi tigiin milli programlar inki-
saf etdiriloCayi prognozlagdirilmisdir.

Iqlim dayisikliyino uygunlasma strategiyalar1 ¢orgivasindo
Azorbaycanin tohsil vo maariflondirmo sahalorinds do ciddi isla-
hatlar hayata kegirmok niyyati var. Ekoloji savadliligin artiril-
masi, gonc nasillorin ekoloji dayaniqliliq hagqinda malumatlan-
dirilmast vo ictimaiyyatin yasil texnologiyalar vo dayaniqli
enerji istehlaki haqqinda bilgilorinin artirilmasi dovlstin asas
prioritetlorindondir. Bu, uzunmiddatli perspektivds iglim doyi-
sikliyinin comiyyata tasirini minimuma endirmok G¢tin bir vasito
olacaq.

Azorbaycan Respublikasmnin Prezidenti ilham Oliyev
COP29-da ¢ix1s1 zamani diinya birliyino tutarli mesajlar vermis
Vo bu tadbirin perspektivlarindan strafli danismisdir. Homginin
0, BMT todbirinin Bakida yiiksok soviyyado kegirilmasi
perspektivlori vo digar mosalalori istirakg¢ilarin diggstine cat-
dird1. Conab Prezident ITham Bliyevin ¢ixis1 vo COP29-un yiik-
sok soaviyyads toskili niimayandslor torafindon boylk rogbatlo
qarsilanmisdir.
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I11I sinif sagirdlarinin cimls qurmag
bacariqlarinin formalasdirlmasinda son nasr
Azarbaycan dili darsliyinin imkanlari

Acgar sozlar: 11 sinif Azarbaycan dili dorsliyi, ibtidai sinif
sagirdlori, ciimlo qurmaq bacariqlart

Keywords: Azerbaijani language textbook for 3rd grade,
primary school students, sentence construction skills

Rabitali nitq — duygu va diisiincalori ifads etmok ehtiyacmni
O6domoya ybnolmis, vahid bir mévzu otrafinda coroyan edon
biitovliyli catdirmaga xidmoat edan, mantiq vo grammatika ga-
nunlarima uygun olaraq toskil edilon, torkibindoki hissalorin
alagaliliyi va ardicillig: ilo Xxarakterizo olunan mastaqil nitqdir.
Rabitali nitqin inkisafi ti¢lin ilk ndévbads sagirdlora cumlslori
diizgiin qurmagi — Yyoni lazimi sozii Otiirmodon, artiq sz
islotmoadan, sozlori dildaki leksik monasina, qgrammatik va sin-
taktik normalara uygun olaraq miisyyan bir ardicilliqda diiz-
moyi, sifahi vo ya yazili formada ifado etmoyi — 0yratmok lazim-
dir.

Clmls Uzorinds isin shomiyyati ilk 6nco onun sosial funk-
siyasi ilo sortlonir. Belo Ki, fikri struktur vo intonasiya baximin-
dan dizgiin ifado etmok sagirdlorin ciimlodon siiurlu sokilda
istifado etmosina imkan yaradir. Ciimlo (izorindo is sagirdlora
dilimizin leksik torkibina yiyalonmokds do kdmoak edir. Bels ki,
cumloadan kanarda bir ne¢ga monani ifads eds bilon s6z climls
daxilinds acilir, dogiglosir.
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Azarbaycan dili Gzra fonn kurikulumunda 111 sinfin sonunda
sagirdlorin cimlo qurmaq bacariqlar1 ilo bagli asagidaki
standartlarin reallasdirilmasi talobi qoyulur:

4.1.3. Cumlads sozlari leksik-grammatik xususiyyatls-
rind uygun isladir.

4.1.4. Manimsadiyi qrammatik qaydalara uygun soz bir-
lasmasi va cumls qurur.

4.1.5. Cumlada miivafiq durgu isaralorindan istifads edir
(Ismayilov, Nurullayeva, Zahidova, Bayramova, Xanahyeva
& Calilova, 2022, p. 8).

Darsliyin tohlili sayssindo mioyyanlosdirdik ki, IIT sinifdo
sagirdlora ciimlos ilo baglh asagidaki bilik vo bacariqlarin asilan-
masi nozardo tutulur:

1. S6z, s6z birlosmasi va climlonin farglondirilmasi (Ismayilov,
Nurullayeva, Zahidova, Bayramova, Xanaliyeva & Calilova,
2022, p. 65);

2. Clmlonin mogsado gora ndvleri (Ismayilov, Nurullayeva,
Zahidova, Bayramova, Xanaliyeva & Coalilova, 2022, p. 71);

3. Miurakkab climlo; mirokkob cimlads vergul vo baglayi-
cilardan istifade (Ismayilov, Nurullayeva, Zahidova, Bayra-
mova, Xanaliyeva & Calilova, 2022, pp. 41-45).

[11 sinif darsliyinin 1-ci hissasinin 65-ci sshifasinds sagird-
lora s6z va s0z birlosmasinin anlayisi; ctimlonin ise bitmis fikir
bildirmasi hagqinda malumat verilir. Nozars alsaq ki, sagirdlor
artiq I sinifds nagli va sual cimlslari, 11 sinifds iso amr va nida
cumlalari, ciimlonin genislondirilmasi, ciimlonin asast ilo tanis
olmuslar, 111 sinifdo ciimlonin bitmis fikir ifads etmasi ilo bagh
malumatin verilmoasini bir godor gecikmis hesab edirik. Dars-
likda 562, s0z birlosmasi vo ciimlonin farglondirilmasi magsadilo
sagirdlora: verilmis ifadoslori cadvolin “S6z birlogsmosi” vo
“Ciimlo” siitunlar1 iizra qruplasdirmaq; parakonds verilmis s6z
Vo s0z birlosmaloarindan climlo qurmaq; verilmis sdzlordon sz

11
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birlosmasi yaratmag; noqtalorin yerina uygun s6z yazaraq séz
birlosmasi qurmagq; verilmis sokillora aid 2 va ya 3 s6zdan ibarat
s0z birlogmoasi duzsldib yazmaq; ctimlslorin torkibindon s6z
birlosmoalorini segmoklo bagl tapsiriglar verilir (ismayilov,
Nurullayeva, Zahidova, Bayramova, Xanaliyeva & Coalilova,
2022, pp. 49-55). Lakin yaxs1 olar ki, “verilmis s6zlordon s6z
birlosmasi yaratmaq” sortli tapsiriqda sozlor, darslikds verildiyi
kimi yanasi deyil, parakondo verilo idi. Bu, sagirdlori diisiin-
dirmok baximmdan daha faydali olardi. Ciimlalorin torkibin-
don s6z birlogsmolorini se¢ib yazmagqla bagl ¢alismalar sagird-
lora climladoki sozlor arasinda olan olagoni dork etmoys komok
edir. Ofsuslar olsun ki, darslikdo bels bir somarali is novii ila
bagli calismaga yalniz bir yerda rast goldik. Darslikdo s0z birlos-
molorini lazimi qrammatik formaya salaraq ctimlalori tamam-
lamagqla (Quslar gatarla (soyuq diyar) (isti 61ka) ugurdular) bagli
tapsiriglara rast galinmir. Vo yaxud sagirdlora miayyon ifadalor
verarak onlardan s6z birlosmasi diizaltmoyi tapsirmaq da somo-
rali is novlarindan ola bilor (Usaqlar tgiin tikilmis geyim —
...(usaq geyimi); Toarovazlordon hazirlanmis sorba — ...(taravaz
sorbasi) va S.).

Bundan basqa, sagirdlori mioyyan sxem asasinda s6z birlos-
molari qurmaga sovq edan tapsiriqlar da hazirlamaq olar. Mo-
solan:

1. Isim + isim (sinif rohbori, giiliin lagayi);

2. Sifat + isim (ac1 bibar, uzun yol vs s.);

3. Isim + feil (dors oxumag, musiqgi dinlomok vo s.);

4. Say + isim (coxlu kitab, minlarls insan, besinci sinif va S.).

Darsliyin 1-ci hissasinin 71-ci sohifasinds yer almis “Bunlar1
bilmoliyik” rubrikasinda “Ciimlonin mogsada gdro novlori”
bashigi altinda nogli, sual, amr ctimlslori hagqinda molumat
verilir. Darslikdo alinmig biliyi totbig etmok moagsadils, verilmis
cumlalari ndvlarina gora qruplasdirmaqla kdgiirmok vo pora-
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konds verilmis sz, s6z birlosmalarindan nagli, sual, amr ctimla-
lori diizoldib yazmagi talob edan iki tapsiriq tagdim edilir. Go-
rianduyd Kimi, darslikda climlalorin sonunda otiiriilmiis durgu
isarasinin yerino qoyulmasi; ciimloalorinin sorhadi pozulmus
(yoni bas horfi vo ndqtasi olmayan) motnda ciimlalorin sarha-
dinin miayyanlogdirilorak lazimi durgu isarasi ilo ayrilmasi;
cumlo sonunda sohv qoyulmus durgu isaralorinin sagirdlor
torofindon osaslandirilaraq diizoldilmasi; verilmis sxemlar asa-
sinda ciimlo tortibi; miivafiq situasiyaya uygun nagli (sual, amr,
nida) climlasinin qurulmasi va s. tipli faydali ig novlari ilo bagh
caligmalara rast galinmir.

3-cl sinif dorsliyinin 2-ci hissasinin 41-ci sohifasinda
sagirdlora mirokkab ciimla, 45-ci sohifasinds iso mirokkab
cumlads vergil va baglayicilardan istifado ilo bagli malumat
verilir. Burada sagirdlors verilmis ciimlalorin arasindan miirok-
kob cumlalori secib yazmaq, sado ctimlalori uygunlasdiraraq
murokkob ciimlo qurmaqg va verilmis sado climloni murokkab
cimlads tamamlamaqla bagl ii¢ tapsiriq taqdim edilir. Diisii-
nardk ki, darslikde mirokkab climlalorin dyradilmasi ilo bagli
calismalar azliq toskil edir. Miallim bu sahads boslugu doldur-
maq moaqsadilo mirakkab ctimlonin tarkibindaki sads ctiimlalorin
ayrilmasi, kegdiklori oxu matnlarindon mirakkob climlalarin
secilmoasi, verilmis ciit sokilloro asasan mirskkab cimlslorin
qurulmasi, miirokkob climlodoki fikrin sads cimlo ilo ifads
edilmasi, verilmis sxemlors asason murakkab cuimlanin qurul-
mas1 vo hohayot olarag, bu sahodo mioyyon bacariglar olds
etdikdon sonra he¢ bir istinad olmadan mioyyan mdvzuda
mustaqil olaraq mirokkab ctiimlonin tortibi vo s. Uzro is apara
bilar.

Qeyd etmoliyik ki, Il sinif darsliyi boyunca har bir oxu
motnindon sonra sagirdloro “No anladin?”, “Diisiin vo cavab
ver” basliglar1 altinda suallar tinvanlanir ki, bu da ham oxu-
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duglar1 moatnin  manimsanilmasinds  sagirdlorin  stiurluluq
saviyyasini, ham do fikri diizgiin qurulmus ctimlalorlo ifads et-
mo bacariglarint miitomadi olaraq yoxlamaga vo inkisaf etdir-
moya imkan verir.

Umumi olarag, dorslikds sagirdlarin ciimlo qurmagq bacarig-
larinin inkisafina istigamatlonon tapsiriglarin say1 kifayat go-
dordir. Lakin oxu motninds verilmis obrazli ifadolori segorok
basqa ctimlalorda igslatmok; cimlads bir grammatik vasitoni bas-
qast ila avazlomak; sxem vo ya suallar asasinda climlo tortib et-
mok (kim? na zaman? neg¢oa? no etdi?); eyni moazmunu forgli
cumlalorlo ifads etmok va s. ilo bagl caligmalarin darslikdo yer
almamasi diggoatimizi calb etdi. Yalniz darsliyin 2-ci hissasinin
95-ci sohifasinds “Matnds hansi ciimlo osas fikri ifads edir?
Homin fikri bagqa ciir neco ifads etmok olar?” sortli tapsiriga rast
galdik. Bu goabildan olan ¢aligmalar III sinif sagirdlorinin cimla
qurmagq bacariqlarinin inkisafinda somarali is névlarindandir va
dorslikds onlara yer verilmasi daha faydali olardi.

Dorslikdoki bazi galismalarin sartinds Uslub sahvlarins yol
verilmisdir. Masalon, bir ¢alismanin sartinds yazilir: “Asagidaki
cumlo toxoyyiildiir, yoxsa fakt?” Moalumdur ki, cimlo — dil
vahidi, taxayyul iso insanin gavradigi va hafizosinds hifz etdiyi
tosavvirlorin yenidon islonmosi, yeni kombinasiyada birlosdi-
rilmasi asasinda yeni suratlorin yaradilmasindan ibarat psixi
prosesdir. Bu baximdan, ciimlo toxayyiil ola bilmoz, toxayyilin
(yani psixi prosesin) mohsulu vs ya ifads vasitasi ola bilor.
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The toponyms of Azerbaijan contain valuable evidence
regarding the ethnogenesis, linguistic history and cultural
memory of our people. A significant portion of the geographical
names in the territory of Western Azerbaijan are of ancient
Turkic origin, and in some cases, they have preserved dialectal
words. This fact indicates that Turkic-speaking tribes had been
aboriginal inhabitants of these regions since ancient times.

Research demonstrates that a considerable number of
Western Azerbaijani toponyms consist of one or two
components, within which dialectal words subject to phonetic
changes have been preserved.

For instance, toponyms with the component Sonqur/Sunqur
express the meaning of “falcon, bird of prey” in Old Turkic. In
the Book of Dede Qorqud and in folk literature, this word occurs
in the forms shungar, shongar. Settlements such as Sonqurlu and
Sonqur-Tarak were registered in the territory of the Erivan
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Governorate, although their populations were expelled
during the 19th—20th centuries.

Another example is the word sangar, which in dialects means
“mountain outcrop” or “excavation site.” This lexical unit
appears in the names of villages in the Abaran and Sisian
districts, as well as in various other parts of Azerbaijan (e.g.,
Songardag, Sangoartapo).

The toponym Yelgovan in the Jabrayil dialect of Azerbaijani
refers to “a plant growing in arid places.” A village of this name
once existed in the Qirxbulaq district of the Erivan Khanate.

The toponym Kirataq recorded in Western Azerbaijan is a
distorted phonetic form of Korayatag. Here, kora in dialects
means “a structure where cattle are kept,” while yataq denotes
“a place for overnight stay.”

Toponyms containing the component Sam are also
noteworthy. The word sam in Old Turkic and dialects means
“reed bed, marshland.” Villages such as Yuxari Sam and
Qarasam have preserved this element in collective memory.

Some toponyms combine both external influences and
dialectal elements. For example, the village name Karxana
derives from Persian kar (“work™) and xana (“place, building”).
However, in the Jabrayil dialect, the word refers to “a tool for
silkworm rearing.” In the toponym Arabgirli, the second
component -gir is linked to the dialectal verb girlanmak,
meaning “to turn, to rotate.”

The toponyms of Western Azerbaijan reveal that Turkic-
speaking peoples had settled in this region since pre-Christian
centuries. The geographical names they created preserved
lexical elements belonging both to Turkic languages and to
Azerbaijani dialects. Thus, the linguistic material embedded in
toponyms constitutes an important source for the study of both
linguistics and history.
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Miistoqilliyimiz barpa olundugdan sonra Azorbaycan Res-
publikasinin xarici siyasoti 6lkonin milli maraqlarinin qorun-
mas1, regional tohliikosizliyin tomin edilmosi vo beynalxalq
omokdashigin inkisafi prinsiplori {izorindo formalagsmisdir. Bu
prinsiplorin osas1 Umummilli Lider Heydor Sliyevin 1993-cii
ilin yaymda yenidon hakimiyyato golmasi ilo goyulmusdur. Ol-
komizin diismiis oldugu gorgin voziyyotdon ¢ixarmagin on
olverisli tisullarinin agkarlanmasi, daxili vo xarici siyasoti ugurlu
sokildo insa etmok kimi taleyliklii mosalo Heydor Oliyev kimi
guclii siyasi zokaya malik dovlot basgist sayssindo 6z hollini
tapdi. Miirokkob geosiyasi movgeys, Ermonistanin 6lkomiza
qars1 apardig1 isgal¢c1 miiharibays, regionda maraqlari olan digor
giic morkozlorindon gqaynaqlanan boyiik siyasi-ideoloji, horbi,
iqtisadi tohdidlora, ¢oxsayli daxili problemlors baxmayaraq,
Heydar Bliyevin dorin agila vo domir montiqe osaslanan xarici
siyasati az qala mohv olmagq tohliikasi ilo liz-iizo qalan dovloti
qorumagqla yanasi, onu beynolxalq miinasibotlor sisteminin la-
yiqlilizviina ¢evirdi. Heyder Sliyevin xarici siyasatinin osas mo-
ziyyatlori kimi hom do macaragiliqdan vo har hansi siyasi avan-
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tiiradan uzaqlii, pragmatizmi vo ehtiyatliligi qeyd etmok olar
(Xalq qozeti, 2010). Xarici siyasotimizlo bagli Heydor Oliyev
demisdir: “Biz... diinyanin biitiin 6lkalori vo biitiin beynolxalq
togkilatlar1 ilo barabarhiiquqlu sokilds, hortorofli omokdagliga
haziriq” (Azartac, 2020). Goriindiyii kimi, 6lkomizin xarici
siyasatinin tomol daslarindan biri do mohz regionda vo diinyada
siilh namino hortorofli omokdasliq etmokdir. Bununla da ¢ox-
vektorlu xarici siyasotimiz formalasdi. Dahi Lider Heydor Oli-
yev hom Qarb, hom do Rusiya, iran kimi dévlotlorlo miinasi-
botlori balansh sokilds idara edirdi.

Bu giin coxvektorlu xarici siyasstimiz bayragimizi Xan-
kondido, Susada dalgalandiran qalib &lko basgis1 ITham Bliyev
torofindon ugurla inkisaf etdirilir. Dahi solofin izi ilo gedorok
atilan ugurlu addimlar naticosindo Azorbaycan 6z orazi biitov-
liylinii tomin etdi vo beynolxalq arenada 6z giiclinli gostordi.
Azorbaycanin 30 ildon ¢ox orazi biitovliyii ugrunda miibari-
zasini diinyanin oksor boylik giliclorinin miigavimatino baxma-
yaraq 0z giicline orazi biitovliiylinii tomin etmasi postmiinaqiso
dovriinii regional miqyasda xarakterizo edon baslica siyasi
faktordur (Tirkiistan qozeti, 2024, pp. 8-9). Xarici siyasotdo hoa-
min mogam uzun miiddat prioritet kimi yer alird1.

Conubi Qafqazin uzun miiddst arxitekturasini miioyyon edon
giiclor regionda miinaqisalorin bitmasi va orazi biitdvliylimiizii
barpa etmok aspektini bloklamaga calisirdilar. Bu baximdan,
xarici siyasatimizdo orazi biitovlilylimiiziin qorunmasi vo da-
vamli siilhiin bargorar olmasi olduqgca vacibdir.

Xarici siyasat kontekstinds iki miithiim faktor — milli tohlii-
kosizlik vo milli maraqlar — sintez halinda regional dayaniqli
inkisafa xidmot etmolidir. Milli tohliikesizlik daxili vo xarici
sortlorin elo kompleksidir ki, yekunda comiyyatin sabit siyasi,
sosial-igtisadi vo monavi-madoni inkisafini tomin edir. Milli
maraqlar iso dovlatin foaliyyatinin real sobablorindon biridir.
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Qeyd etmok lazimdir ki, 2020-ci ilin yanvar ayinda 14-cii dofs
“Diinya Iqtisadi Forumu” ¢orgivasindo “Strateji baxis: Av-
rasiya” movzusunda kegirilon panel iclasinda istirak edon Pre-
zident ITham Bliyev moderatorun “Avrasiyada indi boyiik qiiv-
volor yerlasib, bir torofdon Rusiya, o biri torofdon Cin. Azor-
baycanin Prezidenti kimi Siz birinci ndvbads kimo zong edor-
siniz — Moskvaya, yoxsa Pekino?” sualina cavab olaraq
Prezident Ilham Oliyevin “Bakiya” cavabi bdyiik énom kosb
edir (Azartac, 2020). Bununla yanasi, Azarbaycan regionda yeni
omokdasliq formatlarinin osas togobbiiskar1 kimi ¢ixis edir vo
dovlot basgimizin biitiin soylori regionun inkisafina, sabitliyin
gorunub saxlanmasina yonolmisdir.

2022-ci ilin aprelindo Prezident Ilham Oliyev ADA Univer-
sitetindo Conubi Qafqazda inkisafa vo omokdagliga hosr edilmis
“Orta dohliz boyunca: geosiyasat, tohliikosizlik vo iqtisadiyyat”
movzusunda beynolxalq konfransda yeni morhalodo Azorbaycan
ticlin tohliikesizliyin prioritet olacagina isaro edorok ifado et-
misdi: “Ogor siilh miiqavilosi imzalanarsa vo homin tomol
prinsiplor hoyata kegorso, onda Qafqazda siilh uzunmiiddstli vo
dayaniqlh olacaq. Niyyatimiz budur” (Tiirkiistan qozeti, 2024,
pp. 8-9). Conubi Qafqazda siilhiin bargorar edilmosi {i¢iin atilan
addimlar vo gotiyyatli miibarize sonda 6z naticasini verdi. Xarici
siyasotdo balans1 daim qoruyan Prezident [Tham Dliyev regionda
yalniz siilhiin torafdar1 oldugunu gostordi vo 2025-ci ilin av-
qustun 8-do Vasingtonda kecirilon tictorafli goriisdo Azorbay-
can vo Ermonistan arasinda siilh miigaviloesinin ¢or¢ivo sonadi
imzalandi. Uzun miiddst davam edon miinaqiso 6z hollina qo-
vusdu. Azarbaycan biitiin diinyaya humanist va siilhparver dov-
lat oldugunu niimayis etdirdi.

Olkomiz Sorq—Qorb, Simal-Conub nogliyyat dohlizlorinin
yaradilmasinda istirak edon vo foal investisiya yatiran yegano
olkadir. Olkomiz regional mosalolordo osas istirak¢idir. Prezi-
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dent ilham Oliyevin sdylodiyi kimi: “Regiondak1 strateji oho-
miyyatli he¢ bir layiho Azaorbaycanin raziligi olmadan reallasa
bilmaz.” Bununla da biz aminliklo deys bilorik ki, 6lkomiz Cos-
nubi Qafqaz regionunda lider dovlotdir.
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Miiasir biotexnosoriya — istehsalin intensivlosdirilmasi va
ya miixtalif magsadlor Gglin yeni név mohsullarin alinmasi ilo
bagl genetik cohotdon doyisdirilmis bioloji obyektlorin yaradil-
masinin gen va hiiceyra mihondisliyinin metodlar1 haqqinda
elmdir.

BioTtexnologiyanin asagidaki bolmolori vardir:

1. Gen muhondisliyi

2. Hiceyra mihondisliyi

3. Sonaye biotexnologiyasi

Hiceyra mihandisliyi — muxtslif névlors aid olan somatik
hiiceyralorin hibridlosmo metodlarmi, tok hiiceyrodon toxuma-
larin vo ya tam organizmin klonlasdirilmasi imkanini 6yranon
elm sahasidir. Seleksiyanin an yeni vo genis yayilmis metodu
hagloid metoddur. Bu metod sperm vo yumurta hiiceyradon tam
haploid bitkinin alinmasidir. Hazirda qan limfositlari va Xargang
hiceyralorinin  xtsusiyyatlorini  6ziinds birlogdiran hibrid
hiiceyralor alds edilir.

Yeni tip hiiceyralorin qurulmasi asagidaki yollarla hoyata ke-
cirilir:
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e Agreqasiya vo ya inyeksiya metodu ilo ximerlorin yara-
dilmasi. Bu zaman ximerlorin genetik mozaikasi irsiy-
yato kegmir.

e Tok somatik hiiceyradan va ya toxuma kulturasindan bii-
tov bir orqanizmin (klonun) inkisafi.

Ximer organizmlor mixtalif genotipli organizmlarin em-
brionlarindan blastomerlor birlogdirilorok genetik mozaikanin
almmasidir.

Hiiceyro muhandisliyinin osas nailiyystlorindon biri kdk
hliceyralorin éyranilmasi va terapevtik istifadasidir. Kok hiicey-
ralorin 6yranilmoasi ilo tibb sahasindo mithiim ugurlar olds edildi.
Belo Ki, ispan corrahlar1 diinyada ilk dofo olaraq xastonin kdk
hiiceyralorindon yetisdirilon tam organ — biomuhondis traxe-
yasmin transplantasiyasini hoyata kegirdilor. Traxeya xoastonin
simuk iliyindan alinan kok hiiceyralordon yetisdirildi.

Bundan basqa, IPS hiiceyralori do vardir. IPS hiiceyrolori —
induksiya olunmus pluripotent kok hiiceyroalordir. IPS hiicey-
rolorini oldo etmok (c¢lin osas tokrar program metodu virus
vektorlarin istifadasidir. Bu zaman xarici DNT (virus va ya bak-
teriofaq) hiiceyronin genetik aparatina daxil olur vo metabolik
mexanizmlordon istifade edorok “6z” ziilalini sintez etmoya
baslayir. Induksiya olunmus pluripotent kék hiiceyralori ilk dofo
2006-c1 ildo Koyoto Universitetinds (Yaponiya) Shinya Yama-
naka komandasi torafindon aldo edilmisdir.

Kok hiceyralor basqa ciir hiiceyraloro differensiasiya eds
bilon hiceyralora deyilir. Bu hiiceyralor hamginin bélinorok
0zlarina banzar kdk hiiceyralor omola gatira bilorlor. Bu hiicey-
ralor hamginin sutun va ya koétik hiiceyralori do adlanir. Siitun
huceyralorin texnologiyasi hiiceyralorin inkisafi vo differen-
siasiyasi proseslarinin gobul olunmus ananavi formasindan ta-
mamilo forglonir. Bu hiiceyralor vasitesilo ayri-ayri hiicey-
ralorin, toxumalarin va hatta tam bir orqanizmin klonlasdirilmas1
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mumkinddr. Normal kok hiceyrslorinds telomeraza foalligi
vardir.

Kok hiceyralarin éyranilmasi tagriban 40 il bundan avval
baslamusdir. Tk dofo iso 1978-ci ildo insanin gobok ciyasindon
alinmis ganda kok hiiceyralori kosf olundu. Daha sonra, 1981-ci
ildo sicanin erkon embrion moarhoalasindan ilk dofo embrional
kok huceyralori alindi.

Momoalilorda kék hiiceyralarinin iki névi mévcuddur:

1. Embrional Kok Hiiceyralari (ESC)

2. Somatik Kok Huceyralari (ASC)

Embrional kdk hiiceyralori on universal hiiceyralordir. Onlar
organizmin inkisafinin ilkin marhalslorinds yaranir va bitiin to-
xumalarm hiiceyralorina ¢evrilo bilir. Bu xiisusiyyst omnipo-
tentlik adlanir vo orqanizm inkisaf etdikco todrican itir.

Organizm yaslandiqca bu hiiceyralor differensiasiya olunur.
Lakin organizmds az miqdarda kdk hiiceyralor galir. Bu hiicey-
ralor somatik kok hiiceyralori adlanir. Yaslh orqanizmdoki qis-
moan yetismis belo hiiceyralorin bozilori suiratlo yetisorok lazim
olan hiiceyra tipina ¢evrilo bilon blast hiiceyralordir. Bu hiicey-
ralor aid olduglar1 toxuma va ya orqanm adi ilo adlandirilirlar:

e Beyinds — neyroblastlar

e Sumikds — osteoblastlar

e Ozolodo — mioblastlar

e Qalxanabonzar vazido — timositlor

e Melanositlords — melanoblastlar

o Limfositlords — limfoblastlar

o Damarlarda — angioblastlar vs s.

Kok hiceyralori ixtisaslasmamus, totipotent hiiceyralordir.
Insan bodonini formalagdiran 220 tip hiiceyranin har birino dif-
ferensiasiya eds bilor. Ixtisaslasmadigi zaman ¢ox uzun miiddot
bollnib goxala bilar. Har bélinma naticasinds iki eyni kék hi-
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ceyra omalo gatirir. Buna telomeraza foalligi deyilir. Bu xiisusiy-
yat hamginin cinsiyyat va sis (xar¢ang) hiiceyralorino do aiddir.

Houming xdsusiyyatlori var. Yani organizmo daxil edildikda
zodslonmis zonani tapir, orada toplanir vo itirilmis funksiyani
yerino yetirir.

Satun hiiceyralorinin universalligini tamin edoan amillor ni-
vada yox, sitoplazmada yerlagir. Bu, riiseymin ilkin inkisaf mor-
holasindo bitiin 3 min mMRNT-nin hoddon artiq sintezi ilo bag-
Iidir.

Yasli orqanizmlardoki somatik kdk hiiceyralori reparativ re-
generasiya prosesini tamin edir. Cavan organizmds onlarin say1
¢ox, yasli organizmdo iso az olur.

Nozarotdon ¢ixan patoloji proseslori (allergiyalar, onkoloji
xastaliklor, gocalma) langidir.
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Tohsilin idaro edilmosi dinamik bir sistem olmagqla, lazimi
idaraetmo gorarlar1 gobul etmok tigiin inkisaf perspektivlori hag-
qinda prognoz xarakterli molumatlar talob edir. Bu prosesda
keyfiyyat Uizra prognozlasdirilan giymatlondirmalar insan (intel-
lektual) kapitali vo Umumilikds igtisadiyyatin faaliyystindan
asihidir. Tohsil sisteminin idars edilmasi {igiin prognozlasdirma
qisa, orta vo uzunmiddatli perspektivds gazanilmis biliyin an
yaxs1 sokilda istifadasi moagsadilo muvafig metod vs yanasmanin
secilmasini 6ziinds birlogdirir (Azarbaycan Respublikasi, 2012).

Tohsilin idara edilmoasi planlasdirma, totbigetms vo nozarst
olmagla ¢ oasas funksiyadan ibarotdir (Azorbaycan Respubli-
kasi, 2013). Tohsilin idars edilmasinds mithiim amil olan plan-
lagdirma miiassisonin galacayinin proqramlagdirilmasinin rasio-
nal vo sistematik bazasi olmaqla barabor, golocokdoki foaliyyat
prosesini formalasdiraraq doyisilmaye hazirhiq prosesidir. Bu,
hom do hadaflorin milayyan olunmasi, onlara ¢atmaq ligiin ho-
yata kegirilocok mimkin todbirlorin giymatlondirilmasi va go-
rarvermo morholasidir (Mehdiyev, 2007). Planlasdirma prosesi
davamli vo pillali faaliyyatlordon ibarstdir. Bu prosesds hansi
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islorin goérilmasi miayyan olunsa da, goalocokds bas vera bilocok
maneslorin aradan galdirilmasi tigiin an uygun texnikalarin se-
¢ilmasinds doaqiq olaraq prognozlagdirma aparmaq miimkiin ol-
mur. Clnki ehtimallar va risklor homiso mévcud oldugundan
galocok faaliyyat tam va daqiq olaraq prognozlasdirila bilmaz.
Planlasdirma uygunlasdirila bilon, elastik vo elmi asasli olmali,
tohsil prosesindoa har kas torafindon monimsonilmali vo dogru
informasiyaya osaslanmalidir (Glimiiseli, 2014). Tohsil siste-
mindo hoyata kegirilon hor bir layihonin noticosinin ugurlu
olmas1 onun keyfiyyat saviyyasindon asilidir. Tahsil comiyyatin
asasidir va bu, homisa diggatds saxlanilmali, diinya tocriibasing
uygun keyfiyyat toamin olunmalidir (Mammadzads, 2010).
Hazirda aktual olan ixtisaslar lizra kadr potensialinin hazir-
lanmas1 moaqgsadi ilo mixtalif sirkatlor, qurumlar, elocs do tibb
muassisalorindan niimayandalorin moktablora dovat olunma-
smin, onlarin sagirdlarin bilik vo bacariglarma uygun sahslora
maragmin artirilmasi tiglin 6z tacriibalori asasinda motivasiya
yaratmasimnin tamin edilmasi nozards tutulur (Mardanov, 2003).
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Bildiyimiz kimi, miasir narratologiya sujet—tohkiys siste-
minin Oyronilmasi liclin genis imkanlara malikdir. “Narrato-
logiya” termini tohkiyo haqqinda elm olub, bir sira alimlorin
asarlari sayasinds tokmillogmisdir. Onlara Rolan Bart, Klod Bre-
mon, Svetan Todorov va s. kimi alimlori misal gotirmok olar.
Todqiqatgilar geyd edirlor ki, xiisusilo XX osrdo badii asorlordo
tohkiyonin rolu artmis vo roman janrinin inkisafi noticosindo
onun tosiri digor janrlara da kegmisdir. Tohkiyo elminin osasinda
da homin dovrdo “narratologiya” adli miistoqil adobiyyatsiinas-
l1iq coroyan1 yaranmigdir.

“Narratologiya XX osrin avvallorindon diinya odobiyyatsii-
nashiginda meydana golmis osas tohkiyo nozoriyyasi konsepsi-
yalarini — rus formalistlori V.Skolskinin, V.Proppun, B.Eyxen-
baumun nazori goriislorini, M.Baxtinin dialoqluq prinsipini,
ingilis-amerikan tohkiya texnikasini, induktiv tipologiyani, al-
man kombinator tipologiyasini sarf-nazar etmoyo togobbiis gos-
tormisdir. Qeyd etmok lazimdir ki, narratologiyanin formalas-
masina ¢ex strukturalisti L.Dolejal, homg¢inin rus strukturalistlori
Y.Lotman vo B.Uspenski tosir gostarmislor” (Quliyev, 2012, p.
191).

“Narrativlik” anlayisinin odobiyyatsiinasliq elmindo mov-
cudlugu va bu anlayisin miixtolif sokildo sorh olunmasi fakti
danilmazdir. Tanmmus filologa gora, “Intigrann qurulmasmin
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moqsadi tarixo mona asilamaqdir, demok, bu zaman hor hansi
hadisonin danigilmasi bas verir vo bu hadisalor malum tohkiyo
cargivasindo arxaetipik formada vohdot toskil edorok birlogir”
(The Study of Time, 1978, p. 8).

Verilmis dolillor osasinda narratologiyanin miihiim problem-
lorini miioyyonlosdirmok miimkiindiir: “Istor hekays, istorso do
hekayotdo, imumiyyatlo hor hansi bir ohvalatda hadisslor bir-
biri ilo miinasibatdo qruplasdirilir vo bazon onlardan bir negasi
kifayat qodar shomiyyat dasimadigi tiiin ¢ixarilir” (Topa, 2001,
p. 19).

Belo bir naticays golmak olar ki, vasitaci yoxdursa, corayan
edon hor hansi bir hadiso hagqinda malumat da almaq miimkiin
deyildir.
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Istonilon milassisa tiglin asas magsed manfastdir. Monfoat,
6z novbasindo, iscilar tarafindan tomin edilir. Daha cox manfaot
alda etmok Uclin mlsssisa daim 6z iscilarini daha mohsuldar va
eyni zamanda yiksak keyfiyyatli iso neca havaslondirmok masa-
lasi ilo Uzlosir. Buna goros insan resurslarindan istifadads stimul-
lasdirilma probleminin dyranilmasi bu giin ¢cox aktualdir. insan
resurslarinin motivasiyasini va stimullagdirilmasini tomin etmok
Uclin dizgin qurulmus todbirlor muossisays sabit iqtisadi arti-
min vo Umumi taragqginin sabit ritmins daxil olmaga imkan verir.

Motivasiya insanin aktiv olmaq, tapsirigqlar1 hall etmok,
mogsadyonli foaliyyst gostarmok iigiin siiurlu tokanidir. Istok
daxilidir vo yalniz subyekt onu tam sokildo hoyata kegirdikdo
0zlnu gostorir. Motivasiya ehtiyaca (doyar, manavi, fizioloji)
osaslanir, ondan sonra harokato tokan azalir.

Stimullagdirma xarici dastok 6l¢tstdir, bunun sayssinda bir
insanin giiclii faaliyyatina tasir gostorir. Belo bir prosesin osas
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vozifasi idaroetmo proseslorini siratlondirmok, subyektin davr-

anisin1 doyisdirmak, onu gézlanilon harakata yonaltmakdir. Sti-

mullagdirma hom monfi, ham do musbat ola bilar.

Kadrlarin havaslondirilmasi va stimullasdirilmasi tizra diin-
ya tocriibasi bizs onlarin {i¢ modelini — Qarbi Avropa, Yapon vo
Amerika modellorini sorti olaraq ayirmaga imkan verir. Bu
modellorin xassalori vo strukturunun dyronilmasi vo tohlili 6z
daxili motivasiya va stimullagdirma modelini qurmaga komok
edo bilar. Qarbi Avropadaki miiassisalor insan resurslarmin mo-
tivasiyasi vo stimullasdiriimasinimn {i¢ modeli ilo xarakterizs olu-
nur:

e fordi bonus modeli — pul Odanislori is¢inin fordi faaliy-
yatindan va nailiyyatlorindon asili olaraq miiayyon edilir;

e grup bonus modeli — pul 6danislori sirkatin monfostindan va
ya galirindan asili olaraq miioyyan edilir;

e bonus modeli yoxdur — motivasiya vo stimullagdirma funksi-
yasini amak haqqi yerina yetirir.

Amerika motivasiya va hovaslondirmoa modelins daxildir:

e grup hovaslondirici programlar — obyektiv, gabagcadan razi-
lasdirilmis, qrupa yonslmis, komandada islomok;

e fordi stimullagdirma programlar1 — ham fordi is¢iya, hom da
grupa yonoldilmis, komiyyot xarakterlidir;

e bonus programlari1 — subyektivdir, hom fordi is¢iyo, hom do
grupa yonaldilmis, qarsiya qoyulan vazifalarin hallinds noti-
calora va nailiyyatlors asaslanir.

Yaponiyadaki motivasiya vo stimullagdirma tocriibasi an
maraqlisidir, ¢linki o, “insan kapitaliin™ inkisafini, doldurul-
masini vo hoayata ke¢irilmasini tomin edir. Bu, asagidakilarla xa-
rakterizo olunur:

e Dbirbasa istehsal sahalorinds idarsetmo saviyyasinin daimi ol-
masi,

o korporativ dayarlorin tobligi vo inkisafi.
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Yapon miassisasinds oks alage adston ¢ox yaxsi inkisaf edir,
ciinki iscilor vo butun rohbarlik saviyyalori muassisanin foaliy-
yati, strategiyasi va Siyasoti hagqinda moalumatlar1 6ziindo oks
etdiron korporativ malumat bazasindan istifado edirlor. Batun
bunlar isgilor arasinda qarsiliqli alagoni yaxsilasdirmaga vo
Umumi mohsuldarlig1 artirmaga imkan verir.

Insan resurslarmin motivasiyast vo stimullasdiriimasinin
mdvcud maasir modellori nazars alsaq, ilk névbada geyd etmoak
lazimdir ki, o, amayin motivasiyasi va stimullasdirilmasinin so-
vet modelinin asas elementlorini boyuk 6lglido moanimsayir.
Beloliklo, insan resurslarindan istifadonin stimullagdirilmasi ilo
olagadar asagidaki naticalora golmok olar:

e muasir talobalor, goalocok potensial isgilor kimi, yiiksak
maasli igo an ¢ox maraq gostarirlar, buna gors do motivasiya
Vo stimullasdirici istinad noqtasi kimi ¢ixis edocok amok
haqqidir;

e on az1 biitiin respondentlori eve yaxin is, sosial miiavinatlorlo
islomok, davamli pesokar inkisafla islomok Kimi secimlor
motivasiya edir.

Aydindir ki, effektiv motivasiyaya nail olmagimn yollar1t miix-
talifdir va ilk ndvbads insanin ehtiyaclarindan, normalarindan vo
doyarlarindon asilidir. Insan resurslarmm stimullasdirilmast vo
motivasiyast modellari an ¢ox totbiq tapdiglar1 6lkalarin an xa-
rakterik xdsusiyystlorini oks etdirir. Belsliklo, miassisalorda
bltun havaslondirici vo stimullasdirict tadbirlor hoyata kecirilo
bilar.

33



Elmi Qaynaglar XXI11 Respublika Elmi Konfransi / 8 oktyabr 2025 / 34-39
Scientific Resources XXI11 Republican Scientific Conference / 8 october 2025 / 34-39
https://doi.org/10.36719/2663-4619/XX111/RK/2025

Nigar Gasimova

Azerbaijan State Pedagogical University
https://orcid.org//0000-0002-2458-2469
gasimovanigar90@gmail.com

Holistic approach to teaching communication in
English lessons

Keywords: holistic approach, language education,
communication, communicative activities, communication
strategies, correction

Acgar sozlar: holistik yanasma, dil tahsili, Gnsiyyat, Unsiyyat
faaliyyatlori, Unsiyyat strategiyalari, sohvlari diizaltma

Holistic approaches to language education take into account
the learner’s personal, social, and professional growth in
addition to their linguistic development. Research into the nature
of spoken language and second language acquisition has assisted
us in characterizing successful communication as integration of
fluency, accuracy, complexity, and interactivity. However, these
definitions of communication tend to leave out another
component that is needed in a holistic approach to
communication. By including and prioritizing this fifth
component, which is “presence,” we can help students find their
“authentic voice.” Students learn to communicate through: 1.
activity — following procedures that involve complex skills; 2.
engagement — connecting with and collaborating with others; 3.
challenge — being “pushed” to give their maximum effort; 4.
progression — attempting progressively more demanding tasks.
To help students find their “authentic voice” in communication,
we need to develop these notions further. Students also learn to
communicate through: 1. feedback — understanding how their
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performance compares to standards; 2. reflection — evaluating
learning, planning and using learning strategies, goal-setting.

If we are to help learners engage more fully in learning to
communicate, we need to address the issues of emotional
investment and personal identity as openly as we can. One way
to do this is by including a fifth element in our characterization
of communication. This element is ‘“presence.” After
experimenting with various approaches to overcoming affective
barriers to communication and helping students access their
“authentic voice,” we have synthesized the approach down to
four steps:

Step 1: Be Silent

In teaching communication, we might think that being empty
of sound and words, even empty of thought, is something to be
avoided at all costs. As language teachers, we have been trained
to value fluent speech, judging our students negatively if they
don’t speak quickly enough or if they “go blank.” Being caught
in a silent moment can make students feel ignorant and ashamed.
It seems that both we and our students are afraid to be silent,
without words.

The first step towards establishing “presence” in a
communicative approach is to be still and allow silence. The
purpose of silence is to help the students connect with
themselves, to find their inner resources, to get to know who they
are independent of words. The goal of Step 1: Be Silent is to ease
anxiety about speaking in front of others, to start to erase the fear
of inadequacy when speaking in a foreign language. We can
introduce this step in many phases of communicative teaching.
At the beginning of communicative activities incorporate formal
“silent time” for planning. Research has shown that planning
time increases fluency, accuracy, and complexity. For
interactive speaking tasks, teach students when they are in the
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speaker’s role, communication strategies for slowing down, to
manage the conversation and buy time to think. Samples are:
Hold on... I’'m thinking... I need to think for a second...
Research has also shown students who use compensatory
communication strategies like “slowing down” increase both
complexity and fluency in communication. For interactive
speaking tasks, teach students when they are in the listener’s
role, communication strategies for slowing the conversation
down, to give them time to think and ask clarification questions.
Samples are: Wait a second, would you mind slowing down?
Hold on... can you go over that again? Research again has
shown that listeners who use strategies for “stopping the noise”
and “clarifying uncertainty” become better listeners.

Encourage your students to “slow down,” to think and plan
before they start in on any task. Encourage an appreciation of
“think time.” Help your students calm down when they’re
anxious about speaking.

Step 2: Be Engaged

Most students feel that to become better communicators they
simply have to practice speaking. Practice, practice, practice!
Speak with classmates, speak by themselves, in front of mirrors,
and so on. It is well known that practice is essential for progress.
However, we are against the kind of practice that is motivated
by the fear of “I’m not good enough.” Too much emphasis on
practice can lead students to feel they are not adequate now. The
need-more-practice attitude often prevents students from being
able to “stay in the moment” when they are speaking. They will
become anxious or fearful and naturally want to retreat to a safer
place where they will not be exposed.

Fear and anxiety often intrude on our present activities
because of past negative events that we have experienced,
especially being ridiculed or misunderstood, and by future

36



Elmi Qaynaglar XXI11 Respublika Elmi Konfransi / 8 oktyabr 2025 / 34-39
Scientific Resources XXI11 Republican Scientific Conference / 8 october 2025 / 34-39
https://doi.org/10.36719/2663-4619/XX111/RK/2025

negative events that we imagine, such as being corrected in front
of our peers. We should help our students focus on their
listeners, not on themselves and not on their English. We want
students to develop the attitude that communication occurs
through connection with listeners, not through delivery of
speech. Success is measured by how much they engage in the
moment with their listeners, how well they can make an
authentic connection with them.

In all communication tasks, aim to provide listeners with
clear goals. For example, they may be asked to summarize what
a speaker has said or provide other specific feedback. Teach
“active listening strategies”: focus on the speaker, stay involved
— give feedback, lean forward to show your curiosity and
interest, check your understanding, express your appreciation,
respond to the speaker’s ideas and feelings, ask clarification and
expansion questions. Train students, when they are speaking, to
maintain eye contact with their partners. Encourage students,
when they speak to a group of three or more, to make eye contact
with one listener at a time. Focusing on one listener at a time
rather than on the whole group helps alleviate anxiety and
actually increases connection with the group. Encourage active
listening during all communicative activities. Be sure that the
listeners always have something to do. Avoid having students
focus on books and notes when they are actually speaking and
listening. Encourage eye contact between speakers and listeners.
Talk to your students about the sense of “having a connection”
between the speaker and the listener.

Step 3: Be Positive

Many teachers focus too much on correction in students’
communicative performance. We do know that correction and
“negative feedback” (feedback about errors or incorrect
hypotheses) has an important role in language acquisition. But
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we also know that most correction and other “negative
feedback” is often misplaced in classroom teaching and is
subsequently ignored or misinterpreted by learners. The goal of
Step 3: Be Positive is for students and teachers to identify
positive qualities in themselves and others and to generate and
radiate genuine warmth and support for others.

When put into practice consistently, this step goes a long
way toward creating a supportive environment that nourishes
students’ success in communication and motivates them to
improve. Teacher as role model here is very important. We need
to realize that during communicative activities and tasks,
students are listening most of the time. And teachers who are
monitoring student communication are essentially listeners most
of the time as well. The listener’s practice with Step 3: Be
Positive is to be absolutely supportive toward the person who is
speaking. You aim to construct a “judgment-free zone” in which
you do your best to focus on the speaker’s positive features and
practice detecting his or her deeper traits, such as strength,
sincerity, or vitality. When the speaker has finished speaking,
give some positive feedback about how the person affected you.
Avoid commenting on what they were talking about or on their
language proficiency. Focus on “positive feedback™ to students
during and following communicative activities. Comment first
on each student’s “spirit” or “participation,” not on their English.
Eighty percent of feedback should be “positive” and 20% should
be “corrective.” Use collaborative activities and add game
elements to activities to encourage a sense of enjoyment of
communication tasks.

Step 4: Be Yourself

Ultimately, the central goal of a holistic approach to teaching
communication is to encourage each student to “be yourself.”
When students find a “comfort zone” for expressing themselves
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in the classroom, they start to develop an authentic voice. They
also develop their autonomy and begin making permanent
progress in communication. What we are trying to do in a
holistic approach to teaching communication is give our students
the tools to learn to be good communicators — beyond the
classroom and beyond our own class timeline. If we can
encourage students to practice Step 4: Be Yourself when they
speak in our classes, they may take away a valuable tool for their
future. Find multiple ways to let the students “be themselves.”
Work in personal time with the students to get to know their real
interests, not only their interest in learning English. Find ways
to “personalize” class activities by including student
presentations and other kinds of sharing. When you involve
students on a personal level, you energize your classroom and
get your students more committed to learning.
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Genli erkak steril arpa bitkisinin miitantlarinin
(BETZES 63 MS X 9M S-Y; BETZES 63 MS X
7 MS W) bir nvali tozcuglarimin ulturastrukturu

Acar soOzlar: arpa, tozcuq danaciyi, erkak sterillik, ultra-
struktur, organellar, fertil

Keywords: barley, pollen grain, organelles, ultrastructure,
male sterility, fertility

Hazirda genli erkok steril arpa bitkisinin 20-don artiqg mutan-
t1 molumdur. Lakin arpa bitkisinda sterilliyin no sobobdon bas
vermasi Kifayst godor Oyronilmomisdir. Arpa bitkisi mutant-
larinin toz danaciklarinin ultrastrukturu bir nivali toz donaciyi
morhalasinds fertil bitkilorlo migayisali dyronilmisdir.

Genli erkak steril bitkilorin toz yuvasinda yerloson oksor bir
nivali tozcuglarin ultrastrukturunda fertil bitkilorin tozcugqlari
ilo miigayisada doyisikliklor miisahida olunur.

Fertil arpa bitkilarinin bir niivali toz donaciklorinin sitoplaz-
mast elektronsixdir. Ribosomlar sitoplazmada tok yerlogirlor.
Lakin polisomlar da mdvcuddur. Toz danaciyinin morkazinda
xarici vo daxili membranlar1 yaxsi miisahids olunan iri niive yer-
losir.
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Endoplazmatik soboka asason donavar tipdadir. Bu organelin
ensiz, uzun kanallar1 hom hliceyro membrani boyunca, hom do
sitoplazmada geyri-muayyan istiqamatlora yonsldilmisdir. Mi-
toxondrilor yaxsi inkisaf etmis kristlora vo six matrikso ma-
likdirlor. Membranlar1 aydin sokildo mioyyan olunur. Sito-
plazmada kigik mitoxondriloro do rast golinir. Bir nuvali toz
danaciyi marhalasinds sitoplazmada plastid aparati intensiv go-
kildo inkisaf edir. Plastidlor muxtalif formalarda olub (oval,
uzunsov, qantelsokilli) tozcug donaciyi boyunca qrup soklinda
yerlosir. Plastidlordo daxili membranlar vo lamellalar aydin so-
kildo forglonir. Sitoplazmada Holci aparatina nadir rast galinir.
Hor bir diktiosom bir-birina six yerlosmis 2-3 ciit memb-
ranlardan ibarstdir. Holci kompleksinin ¢analarine va govug-
cuglarma plastidlordon daha az rast galinir.

Fertil toz donaciklorinin sitoplazmasinda bir-iki boyik va bir
necs Kicik vakuollar olur. Bu marhalods ekzina iki gatdan — xa-
rici ektodermadan vo daxili endodermadan ibaratdir.

Arpa bitkisi mutantlarinin (Betzes 63 ms x 9 ms-y; Betzes
63 ms x 7 ms w) toz donaciklorinin sitoplazmasinda organellarin
miqdar1 nozoragarpacaq doracads az olur. Ribosomlar sitop-
lazmada tok-tok yerlosirlor. Polisomlar sitoplazmanin ¢ox az
sahalorinds miisahids olunur. Buna gérs do sitoplazmanin mat-
riksi elektronsaffaf olur.

Mitoxondrilorin vo plastidlorin 6lctlori kontrol bitkilorlo
miqayisado boyukdur. Bazi plastidlorin dlgulori ¢ox artdigi
ti¢iin elektron mikroskopunda siskin goriintirlor. Plastidlor asa-
son leykoplastlardir. Tilakoid sistemindon mohrum olmus plas-
tidlordo rudiment halinda lamellalar nozors ¢arpir. Mitoxon-
drilarin matriksi plastidlorin stromasindan farqli olaraq electron-
sixdir. Bazi mitoxondrilorin Kristlori sigkindir. Fertil arpa bitki-
sinin toz donaciklorinds mitoxondrilorin migdar1 bu moarhalada
cox olur. Plastidlords iss nisastanin toplanmasi miisahido olu-
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nur. Fertil bitkilordo endoplazmatik soboka bir nuivali toz done-
ciyi morhalasindo giiclii inkisaf etdiyi halda, mutantlarda bu
organelin qisa, enli membran bosluqglar1 miisahids olunur. Holci
aparat1 qovuqcuqlar vo vakuollar formasinda mévcuddur. Dik-
tiosomlar miisahids olunmur. Steril arpa bitkisi mutantlarmin
tozcuglarinmn ekzina qatinin qurulusunda iss fertil bitkilorlo mi-
gayisadoa doyisiklik miisahide olunmur.

Eyni inkisaf marhalasinds va ya inkisafin bir godar gec mor-
halasinds olan mutantlarin tozcuq donaciklori fertil tozcuqg dons-
ciklori ilo miigayisads sitoplazmanin daha giiclii vo tez vakuol-
lagsmasi ilo xarakterizo olunur. Belo ki, tozcug danaciklorinin
sitoplazmasinda miixtalif 6l¢iilu ¢coxlu sayda vakuollar forma-
lasir. Daha iri vakuollar kigik vakuollarin birlogsmasindan amola
golir.

Tozcugun sonraki inkisafinda toz donociklorinds degene-
rasiya olamotlori daha da glclonir. Sitoplazmada vaxtindan av-
val giiclii vakuollasma gedir. Bir nlivali toz donaciyinds bas ve-
ron bu proseslor goriiniir ki, tozcugun degenerasiyasina sabab
olur.
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Qapali su tachizatinda yosunlarin yetisdirilmasi
problemlari vo perspektivlari

Acar sOzlar: Qapali su tachizati sistemi (QST), mikro-
yosunlar, tullantilarin idara olunmasi, biofiltr, oksigen istehsall,
cirkab suyun tamizlonmoasi, agir metallarin azaldilmast, igtisadi
somoaralilik, dairavi igtisadiyyat, akvakultura, biotexnologiya

Keywords: Recirculating aquaculture system (RAS),
microalgae, waste management, biofilter, oxygen production,
wastewater treatment, heavy metal removal, economic
efficiency, circular economy, aquaculture, biotechnology

Almaniya vo Belcikadan olan tadgiqat¢ilar miiayyon ediblor
ki, gapali su tachizat1 sistemlarine (QST) mikroyosunlarin oalava
olunmasi tullantilarin idars olunmasmi yaxsilasdirmaqla yanasi,
onlar1 faydali mohsullara ¢evirmoya imkan verir.

Fosfor vo azot kimi gida maddolarinin otraf mihits axmimnin
idaro olunmasi akvakulturanin an boyutk problemlarindan biridir
va bu baximdan QST miioyyan hall yollar1 toklif eds bilor. Ov-
valki todgiqatlarin icmalinda alimlor geyd ediblor ki, tullanti-
larla gidalanan mikroyosunlarin daxil edilmasi slave dayaniqli
element yaradir.
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QST-do mixtalif mikroyosun novlari, o ctmladan
Scenedesmus, Chlorella vo Tribonema cinslorino aid novler
smaqdan kegirilmigdir. Alimlor vurgulamiglar ki, “mikroyo-
sunlar eyni zamanda biofiltr, oksigen monbayi va gida manbayi
kimi foaliyyat gostormok qabiliyyatino malikdirlor.” Bununla
yanag1, miixtolif mikroyosun novlorinin tosirlori forqli sorait-
lordo muxtaliflik gostorir.

QST ilo birlikds istifads edildikda, mikroyosunlar enerji tu-
tumlu ¢irkab sulari tomizlonmasine olan ehtiyaci azalda, sis-
temds yigila bilon va baliglarin boyiimasine mane olan agir me-
tallar1 uzaqlasdira, oksigen tamin eds vo karbon gazini udaraq
sistemin dayaniqliligini vo Samaraliliyini artira bilor. Bundan
alavo, akvakultura istehsalgilari tigiin Xarclorin azalmasi vo alava
galir monbolorinin yaranmasi da diggotdon konarda galmama-
Iidir (Ende, Henjes, Spiller, Elshobary, Hanelt, & Abomohra,
2024).

Umumilikds, QST-do istehsal xorclorinin 30-50%-i gida
maddslori ilo zongin tullantilarin idars olunmasi ilo baghdir.
Alimlarin fikrinca, mikroyosunlarmm QST-o inteqrasiyasi axin-
larin faydali yan moahsullara ¢evrilmasi tGi¢lin slave imkanlar ya-
radir.

QST osasinda baliq istehsalina “dairovi iqtisadiyyat” ele-
mentlorini daxil etmok olar. Mikroyosunlardan slds edilon
antioksidantlar, pigmentlor vo gida slavalori yliksok doyaro ma-
lik maddolorin istifads sahalorindan yalniz bir negasidir. Bu sis-
temlords yaranan artiq mikroyosunlar isa baliq yemi, biogiibra
va biodizel istehsali iigiin yanacaq kimi mohsullara cevrils bilor.

Alimlarin s6zlorina gors, “baliqeiligin iqtisadi cohatdon so-
marsliliyini artirmaq {g¢lin mikroyosunlarla dostoklonon QST
osaslt inteqro olunmus biotexnoloji emal sistemi olduqca va-
cibdir”.
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Muslliflorin toklif etdiyi mikroyosunlarla dastoklonan QST
metodu yosunlarin ya miistaqil, ya da asas sistemla birlikds ye-
tisdirilmosino imkan verir. Onlar geyd edirlor ki, “mikro-
yosunlarla birlosdirilmis soraitdo akvakultura mihitina goxsa-
xali tosir gostorir.” Bu iso 0 demokdir ki, mikroyosunlar gida
maddalarini manimsamoaklo mineral balansina tasir edir, mik-
roorganizmlorin populyasiyasini formalasdirir vo oksigen isteh-
sal edarak baliglarm tonaffuisiine kdmok edir.

Alimlorin fikrinca, “bu qarsiliqh tosirlorin idars olunmasi
QST—mikroyosun sisteminin dayaniqliligin1 vo Ssamaraliliyini
optimallagdirmaq ti¢iin holledici shamiyyat kasb edir.”

9dabiyyat
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Soganaqgh toravaz bitkilarinin xtsusiyyatlari va
artirilma iisullar:

Acar sozlar: toravazcilik, toravaz, sogan, sarimsagq, koavor
Keywords: vegetable growing, vegetables, onion, garlic,
scallion

Respublikamizda kond tesarriifatinda torovozgilik on vacib
yerlordon birini tutur. Torovozgilik — sirali hissalori insan
qidasina yarayib, orqanizmin normal boyiimasi Vo inkisafi {i¢iin
vacib sulu karbonlar, ziilallar, yaglar, vitaminlor, lizvi tursular,
mineral duzlar va s. maddalorlo zongin olan ot bitkilorindan bahs
edon elmdir. Azorbaycanmn genis orazisindo “toravez” sozii
godim “tara” vo “vazori” sdzlorindon amals galmaklo, ¢iy halda
yeyilon va x0roklara tékilon, asasan yarpaq mohsulu veran to-
rovoz bitkilorinin mazmunu bildirilir.

Toravaz insanm giindalik vo avozedilmaz qidasidir. Taraves-
zin mintozom olarag yeyilmasi istahi artirir, orqanizmds mad-
dolor miibadilosini nizamlayir, qidanin hozmini asanlasdirir,
asab sisteminin foaliyyatini yaxsilasdirir, insan1 giimrahlasdirir.
Toaravazin on vacib shomiyyati onlarm vitaminlorlo zangin
olmasi vo asasan ¢iy halda yeyilmasidir ki, bu da vitaminlarin
organizmo tam keyfiyyotlo daxil olmasina imkan verir.

Soganaqli toravaz bitkilarinin igarisindo tosarriifat shomiy-
yatina goro asas yeri bas sogan, sarimsaq vo Kovor tutur. Bas
soganin insanin qidalanmasinda rolu boyiikdiir. Belo ki, 0, qi-
daya dad verarok onun monimsanilmosini artirir. Bas soganin
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torkibinde 10-20% quru madds, 0 cumlodon 6-12% sokor
(glukoza, fruktoza), 10—-16 mq C vitamini, xiisusi xos iyli efir
yag1, 2% ziilalli madds vardir. Bas soganin yasil yarpaqglarinda
C vitamini 80 mq%-s catur.

Soganaqli toravoz bitkilori sortdan, rayondan vo becarilma
tisulundan asili olaraq birillik, ikiillik vo goxillik bitki kimi
becarilir. Orta Asiya vo Zaqafqaziyada sogan toxumlarinin sopi-
ninin birinci ili bag sogan, ikinci ili isa ¢igok grupu vo toxum
verir. Soganaqli taravoz bitkilori uzun gln tolob edan, soyuga
davamli bitkilordir. Novlori bir-biri ilo garpaz tozlana bilirlor.
Toxumlarmin tizari sart buynuz tobogasi ilo Ortili vo onun
torkibinds efir yagi oldugundan 6zilina suyu ¢atin hopdurur, ham
da gec cucarirlor.

Clcortilori inkisafin ilk dovrlarinds oldugca yavas boyii-
yurlar. Soganaqlarin quraqliga qismon davam gatirmalori onla-
rin yarpaqlarinm tizorindoki mum tabagasi vo bazi ndvlarinin
boru va tiys formali, ensiz yarpagq omalo gatirmasi ilo alagodar-
dir. Soganaqli toravoz bitkilori soyuga, hotta saxtaya davamli
olub, onlarin toxumlar1 2-5°-da clicarirlor. Cavan bitkilori —2 va
—3°, yash bitkilori -3, —5° temperatura asan dozirlor, lakin
soganaqlar torpaqda —1°, —15°, hotta daha artiq soyuga davam
gatirirlor.

Temperatur morhoalasini 2-5°, hatta 10°-ys godor tempera-
turda toxumlarin sisdiyi vo bitkilorin bdyuduklari dovrlords
kecirirlor. +2, +5° temperatur uzun middat, yani 60-100 gina
godar davam etdikds istilik marhalasini tamamlaya bilmirlor vo
0zoklayib toxum vermirlor. Bu halda soganaqlar vo vegetativ
tumurcuqlar daha da artir, yuvaliliq hadisasi giiclonir vo sogan-
lar vegetativ goxalmaya meyl edirlor. 18-20° temperaturda
toxumlarmin ciicormasi slratlonir, bitkilor normal boylyarok
yuksak va keyfiyyatli arzaqliq organlar omolo gatirirlor. 25°-don
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yuxarl temperatur soganaqli torovoz bitkilorinin boylimo vo
inkisafini longidarok monfi tasir gostorir.

Soganaqli toravaz bitkilori soyuga dozdiiklori kimi, istiliys
do davam gatirirlor. Soganaqli torovoz bitkilorinin toxumlari
cucarmok Ugun 0z cokisindon artiq su tolob edirlor. Bitkilor
torpaq vo havanin nisbi riitubatliyi 60—70% oldugda normal
boyuylb yiksok va keyfiyyatli arzaqliq mohsul verirlor. Kok
sistemi zoif inkisaf etdiyi Ugln havaya nisbaton torpagin nisbi
ratubatliliyi ylksak oldugda soganaqli bitkilorin mohsuldarlig:
artir. Az su normast ilo (hektara 250-300 m?) tez-tez suvarilma
tolob edirlor.

Soganaqli taravaz bitkilari tctin qumsal, gida maddalori ilo
zongin, suyu 6ziinds saxlamayaraq buferli gara torpaqglar daha
alverislidir. Bu bitkilar (i¢lin sahaya tazos peyinin verilmasi bir o
goadar sorfali deyildir. Ona gora do onlar lglin asas sum altina
3040 tona kimi ¢iiriimiis peyin, 200-300 kq fosfor vo 100-150
kq kalium gubrasi vermak lazimdir.
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Biologiyanmin tadrisinda STEAM tatbiqi ilo
"Nuklein tursular1" moévzusunun 5E dars modeli

Acgar sozlar: biologiya, STEAM, 5E dors modeli, nuklein tur-
sulari, inteqrasiya

Keywords: biology, STEAM, 5E lesson model, nucleic acids,
integration

Biologiya vo STEAM inteqrasiyas1 problemlarin hallino va
Oyronmoya hortarofli yanasmani tosviq etmok Uclin muxtolif
fonlari bir araya gatirir. Bu integrasiya noinki hor bir sahods
anlagsma dorinliyini artirir, hom do fordlori mixtslif yanasmadan
istifado edorok mirakkob problemlori hall etmoys hazirlayir.
STEAM dors modeli Ggln Gstinlik verilon metodlardan biri
konstruktivist 6yronma nazariyyasinin sinifds totbiqi yollar
olan E dyronmo modelloridir. Bu model sagirdloro bes asas
addimda 6yranma prosesini yasamaga imkan verir. SE modeli
sagirdlori tolim prosesinds foal rol oynamaga hoveslondirir, on-
lara movzular1 dorindon basa diismoays kémok edir va biliyi
galict edir. 5E modeli aktiv dyronmoyi togviq edir. Biologiya
darslorinds bu modelin totbiqi zamani sagirdlor dinlomak va
oxumaqdan daha ¢ox igslomaklo masgul olurlar. Sual vermayi,
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miisahido etmoyi, modellosdirmayi, tohlil etmayi, izah etmoyi,
natico ¢ixarmagi, dalillordon mubahiso etmoayi vo manimsadik-
lori haqqinda miizakiro etmoyi Oyronirlor. Sagirdlor izahatlar
qurmag, problemlari hall etmok, arasdirmalar1 planlasdirmaq vo
hoyata kecirmok Gictin hamyasidlari ils birlikds islayirlor.

"Nuklein tursular1" movzusunun 5E dors modelinds tatbi-
gina baxag.

Sinif: 9

Altstandart:

1.1.2. Canlilarin kimyavi torkibini sorh edir.

2.1.3. Bioloji proseslorin mahiyyasti vo mozmununu, bas ve-
ron doyisikliklari riyazi Gsullarla ssaslandirir.

Movzu: Nuklein tursulari.

Talim naticalari: Nuklein tursularinin xassalori vo bioloji
funksiyalarini sarh edir.

DNT molekulunun qurulusunun xiisusiyyatlorine aid riyazi
hesablamalar aparir vo mivafiq noticalor ¢ixarir.

Qiymatlandirme meyar(lar)i: sorhetmo, hesablama

Qiymatlondirma Usulu: Sagirdlorin iraliloyisini izlomoak
Ucln istifads olunan tsullar — 3-2-1 Gsulu.

Darsin marhalalori:
1. Calbetma (Engage)
Moagsad: Sagirdlorin maragini calb etmok vo mdvzunu tagdim
etmok. DNT-nin qurulusunu vo onun shamiyyatini oks etdiron
videonu gostorin. “DNT haqqinda ns bilirsiniz?”” kimi agiq tipli
suallar verin va ya “DNT canli orqanizmlords harada tapilir?”
Maraq oyatmaq Ucun DNT ilo olagali ayloncali fakt vo ya
hekayani paylagim.
2. Arasdirma (Explore)
Maogsad: Sagirdlora praktiki foaliyyat vasitosilo DNT ¢ixarilmasi
konsepsiyasini arasdirmaq imkan1 verin.
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Foaliyyat: Hor bir sagirds vo ya grupa tohliikssizlik qaydalarini
vurgulayaraq DNT ¢ixarilmasi {i¢iin bir sira materiallar tagdim
edin. Sagirdlara ¢iyaloklarin azilmasi, ekstraksiya mahlulunun
hazirlanmas1 vo DNT-nin ¢ixarilmasi prosesina rohboarlik edin.
Tocriibo zamani onlar1 miisahidalor aparmaga vo suallar ver-
maya tosviq edin.

Ciyolokdon DNT ¢ixarmaq mashur vo praktik tocrubadir.

Lazim olan materiallar: tozo ciyalok (2-3), kilitli ¢canta,
gabyuyan yuyucu (1 ¢.q), stfro duzu (1/2 ¢.q), su (1/4 fincan),
gohva filtri, spirt (dondurucuda soyudulmus), kigik plastik vo ya
sliso gab, taxta cubug vs ya sis.

Prosesin asas gedisi:

1. Ciyaloklori hazirlaymn: Ciysloklorin yasil uclarini ¢ixarin
va kilidli torbaya goyun.

2. Ciyaloklari azin: Torbanin igarisinda ¢iyaloklori yaxsica
azin. Bu, hliceyrs divarlarini pargalayir vo DNT-ni buraxir.

3. Ekstraksiya mahlulunu hazirlaym: Ayri bir gabda 1 ¢.q
gabyuyan yuyucu toz, 1/2 ¢.q xérok duzu va 1/4 stokan suyu
garigdirin, yumsaq qarigdirin, lakin ¢oxlu baloncuklar yarat-
mayin.

4. Ciyalaklarle mahlulu birlesdirin: Ekstraksiya mohlulunu
torbanin igorisindo ozilmis ¢iyaloklora tokiin. Torbani
baglayin vo i¢ini yumsaq soKilda qarisdirin. 5 daqiqge gozlo-
yin.

5. Qansig siiziin: Kigik gabin agzinn iistiina gohva filtri go-
yun. Mayeni ayirmaq t¢iin ¢iyalok garigigini siiziin.

6. Spirt qati: Kicik qabi toxminan ti¢ds birina spirtlo doldurun,
gabi ayin Vo siiziilmiis ¢iyalok mayesini yavag-yavas yan
torofa tokin.

7. DNT-ni miisahido edin: DNT spirt vo ¢iyalok garisigi
arasinda buludlu, ipli tobaga kimi goriinacok. DNT zancir-
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lorini yumsaq sokilda toplamaq tg¢lin taxta cubuq vo ya sis-

don istifads edo bilarsiniz.
3. 1zah etmo (Explain)
Magsad: Elmi prinsiplari toqdim etmok vo DNT ¢ixarilmasi
prosesini izah etmok. Hor addimin arxasindaki elmi izah1 sorh
edon sinif muzakirasi aparm. Hiiceyra membranlarinin par¢alan-
masinda yuyucu vasitonin rolunu, duzun magsadini vo DNT-nin
spirtda niya ¢cokdiylni miizakirs edin. Osas anlayislar1 gostar-
mok G¢lin vizual, diagram vo ya sads modeldan istifads edin.
4. Darinlasdirma (Elaborate)
Mogsad: Sagirdlora slava foaliyyatlor vasitosilo anlayislarini
dorinlosdirmoayoa imkan verin.
Foaliyyot: Sagirdlori kigik qruplara bolin vo onlara DNT
¢ixarilmasmin daha genis tasirlorini mizakirs edin. Real diinya
tatbiglorinds neca istifads olunur? Tacriibads variasiyalar: aras-
dirm: Meyvoanin névini doyisdirsaniz, basqa yuyucu vasitalor-
don istifads etsoniz vo ya temperaturu doyisdirsaniz no bas verir?
5. Qiymatlandirma (Evaluate)
Mogsad: Sagirdlorin DNT ekstraksiyasini basa diismolorini
giymotlondirmok. Tocriiboni daha genis bioloji anlayislarla
aslagalondirmak gabiliyyatini giymatlondirmok tigiin sagirdlarin
laboratoriya hesabatlarin1 vo ya qrup mizakiralarini nozardon
kecirin.

52



Elmi Qaynaglar XXI11 Respublika Elmi Konfransi / 8 oktyabr 2025 / 53-55
Scientific Resources XXI11 Republican Scientific Conference / 8 october 2025 / 53-55
https://doi.org/10.36719/2663-4619/XX111/RK/2025

Anaxanim Yusifova

Azarbaycan Dovlst Pedaqoji Universiteti
https://orcid.org/0009-0006-3226-4707
anaxanim559@gmail.com

Gen muhandisliyi, mahiyyati va tadqgigat
istigamatlari

Acar sozlar: gen muhandisliyi, rekombinat texnologiya, fer-
ment, canlt hiiceyra, bioloji eksperiment

Keywords: genetic engineering, recombinant technology,
enzyme, living cell, biological experiment

Genetik muhandislik (bazon genetik modifikasiya kimi do
taninir) miiasir DNT texnologiyalarindan istifads edarak bir or-
ganizmin genetik qurulusunu (genotipini) va fiziki xisusiyyat-
lorini birbasa dayisdira bilir. Dayisdirilon DNT heyvana, bitkiya
vo bakteriyaya aid ola bilor. Milli Insan Genom Toadgqigat Insti-
tutu (NHGRI) torofindon hazirlanan hesabatda rekombinant
DNT (rDNT) gen muhondisliyinds istifado edildiyi bildirilir.
Rekombinant DNT iki va ya daha ¢ox fargli organizmdoan tacrid
olunmus DNT-ni tok bir molekula cevirarok meydana golon
DNT-dir. Rekombinant DNT texnologiyasi ilk dofs 1970-ci il-
lorin ovvallorinds hazirlanmigdir. Yaradilmis ilk genetik modifi-
kasiya olunmus mohsul 1973-cl ildos istehsal edilon bir bakteriya
idi. 1974-cl ilds bu Usul ilk dofs siganlarda ugurla istifado edildi.
IIk gen miihondisliyi sirketi olan Genentech 1976-c1 ildo tosis
edilmigdir. Sirkot insan genomundan tocrid olunmus insulin
genlorini E. coli bakteriyalarmma kogiirdii, bu da bakteriyalarin
insulin istehsal etmasini tomin etdi. Rekombinant DNT
molekullarinin quragdirilmasinda bes qrup ferment istirak edir:
1. DNT fragmentlorinin alinmasinda istifado olunan ferment-

lor;
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2. DNT fragmentini RNT-nin matriksi osasinda sintez edon fer-

mentlor;

DNT fragmentlorini tikon fermentlor (ligazalar);

4. DNT fragmentlorinin uclarinin qurulugunu doyison ferment-
lor;

5. Hibridlogmis niimunalorin hazirlanmasinda istifads olunan
fermentlor.

Endonukleaza fermentlori DNT fragmentlorini pargalayir.
Bu fermentlor DNT molekulundaki nukleotidlori tanimaq vo
muayyan par¢alamaq xususiyyatina malikdir. Endonukleazalar
doqiq todqiq edilmis, bunun naticasinds ayri-ayri genlor vo gen
gruplar1 alinmisdir. Xususi 6zollikli endonukleazalara restrik-
tazalar deyilir. Onlar DNT-ni yalniz miioyyan nahiyslordon
parcalaya bilir. Restriktazalar gen mihandisliyi U¢lin ¢cox sha-
miyyatlidir, restriktazalarin kosfino gors bir qrup alimo 1978-ci
ildo Nobel miikafat1 verilmisdir.

DNT fragmentlorini RNT matriksi osasinda sintez edon
fermentlor DNT-polimerazalardir. Bu proses oks transkripsiya
adlanir vo DNT-polimerazalara oks transkriptazalar da deyilir.
[Ik DNT-polimeraza E. coli bakteriyasindan almmisdir. Bacillus
subtilis vo Mikrococcus luteus bakteriyalarindan da DNT-poli-
meraza almaq ugtin istifads edirlor, bu sintez olduqca asan basa
golir. Bu bakteriyalar E. coli-don az nukleazalar sintez edirlor,
alinan fermentlorin ¢ox hissasini iso DNT-polimeraza toskil edir,
lakin E. coli-ys nisbaton bu bakteriyalardan alinan DNT-poli-
meraza qeyri-sabitlik vo zoif aktivlik gostorir.

DNT-ligazalar iso DNT fragmentlorini bir-birins tikirlor. Bu
fermentlor DNT fragmentlorini in vitro (lat. vitrum — "siiso",
azorb. “siisonin iginda”) — eksperimental biologiyada canli
organizmlardon kenarda, sinaq siisosinds tacriibslorin aparilmasi
texnologiyasidir. Tacrubslorin canli orqanizmlor, insan vo ya
heyvanlar tzarinds aparildig: in vivo termininin aksidir. Bir gox
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eksperimentlor in vitro, canli hiiceyralorin vo ya hiceyrssiz
modellorin Uzarinds aparilir. Bu soraitdo DNT-ligazalar frag-
mentlori bir-birino vo ya DNT fragmentini vektor ilo fosfor-efir
alagasi soklinds olan kovalent rabits ilo méhkam tikirlor. DNT-
ligazalar fermentlori istonilon yerdon tika bilirlor. Gen miihon-
disliyi zamani oksor vaxtlarda DNT fragmentini vo ya geni vek-
tora birlosdirarkon komplementarligi saxlamaq ligiin ondan nuk-
leotidlorin miiayyan hissasini pargalayib ayirmaq talob olunur.
Bu halda istifado olunan fermentlor nukleazalar vo ya endo-
nukleaza ilo endonukleaza qarisiglari olur.

Hibridlosdirilmis niimunalorin in vitro soraitindo hazirlan-
masmda DNT-aza 1, metilaza-e CoR 1, a-ekzonukleaza, RNT-
polimeraza fermentlorindan istifado olunur. Bu fermentlorin
kdmoayi ilo DNT molekulunda istanilon nukleotidi ayirmaq va ya
birlosdirmok mimkundir. Gen mihandisliyinds istifads olunan
fermentlor bakteriyalardan almir. Gen muhandisliyinin tahli-
kalori do vardir. Genetik mithandislik he¢ vaxt insan qidasi mon-
boyi olmayan organizmlorin materiallarindan istifado edarak
yediyimiz tobii zoruri qida maddslorini avoz eds bilmoaz. Uzun-
muddatli testlor olmadan da bu qgidalarin tahliikasiz olub-olma-
digin1 he¢ kim bilo bilmoz. Genetik mithandislik organizmda
g6zlonilmaz mutasiyaya sabab olur ki, bu da gidada yeni vo yik-
sok saviyyada toksinlor amalo gatirs bilor. Genetik mihandislik
gidalarda namalum qiciglar yarada bilar. Transgen gidalar isteh-
lak¢ilar1 saxta toravetlo yanilda bilor. Lozzatli bir goriinisi,
parlaq qirmizi rongli bir genetik modifikasiya edilmis pomidor
bir nec¢a haftalik kdhno vo gida doyori az ola bilor.

Bu suratlo inkisaf edon texnologiya xisusilo inkisaf etmis
Olkalordo bir yarig halina goldi. Demok olar ki, butiin dairalor
21-ci osrin molekulyar soviyyads vo biotexnologiyada gen
muhandisliyi texnikasmim inkisafi ilo "biologiya asri" olacagina
dair fikirlori birlosdirirlar.
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Immun sistemin faaliyystinds hor hansi bir dayisiklik onun
tonziminin pozulmasi ilo baghdir. Immun sistem torafindon
yaradilan immun cavab asagidaki tiplar (izra bas vera bilor:

1. AG-no adekvat normal immun cavabm vo yaddas hiicey-
ralorinin yaranmasi bazon yoluxucu xastaliklorlo naticalanir.

2. Immun sistemdo Umumi xronik autotenziminin pozulmas,
genetik xarakterli mioyyan midafio mexanizminin ¢atis-
mazligi, AG-nin yuksok dozada persistensiyasi.

3. Immun sisteminin tonzimlonmosinin tamamilo pozulmas,
bltun adaptasiya vo kompensasiya mexanizmlarinin effekt-
siz olmasi va agir, progressivloson autoimmun xastaliklarin
yaranmasl.

Normalda organizmin immun sistemi 6z hiiceyrs va toxuma-
larma gars1 immun cavab yaratmamalidir, ¢linki oks taqdirds bu
vaziyyat organizmin 6zu-6zunin mahvina sabab olur. Beloliklo,
autoimmunitet yaranir vo burada organizmin 6z hliceyra vo
toxumalarina qarsi tolerantligin itmosi kimi xarakterizo olunur.
Ogor autoimmun hiiceyralor immun sisteminin nozaratindan
¢ixarlarsa, onlar organizmin 6z toxumalarint mahv etmoys bas-
layrrlar ki, bu da insulindon asili sokorli diabet, revmatoid artrit

56


mailto:xosqedem.ibrahimova59@gmail.com

Elmi Qaynaglar XXI11 Respublika Elmi Konfransi / 8 oktyabr 2025 / 56-59
Scientific Resources XXI11 Republican Scientific Conference / 8 october 2025 / 56-59
https://doi.org/10.36719/2663-4619/XX111/RK/2025

Vo s. kimi autoimmun Xxastaliklorin yaranmasina sabab olur.
Digor halda iso bu hiiceyralor organizmin 6z toxuma va molekul-
larma qars1 anticisimlor hazirlayirlar ki, bunun da naticosinds
yayilmis skleroz, qirmizi qurd esonayi vo s. Kimi xastaliklor ya-
ranir. Miasir dovrdo ¢oxlu sayda autoimmun xastaliklor yayil-
migdir vo onlar klinik immunologiyanin an miirokkob problemi
olaraq galmagdadir. Umumilikdo 80-don artiq autoimmun xasto-
lik novlori malumdur. Autoimmun xastoaliklor 2 qrupa bolundr:

1. Orqgan spesifik autoimmun xastaliklar: agir miasteniya
(badanin mixtslif azalalori zadslonir); Seqren sindromu (tii-
plrcok vazilari, qaraciyar, galxanvari vazi, boyrok hiicey-
ralori zadslonir); autoimmun trombositopeniya (trombo-
sitlorin sayinin azalmasi); yayilmis skleroz (morkoazi sinir
sisteminin hiiceyralari zadoalonir); vitiligo (dari huceyralori
zodalanir) va s.

2. Organ geyri-spesifik autoimmun xastaliklor: qurd eso-
nayi sistem xoastaliyi (dori, oynaglar, Urok, agciyarlor, boy-
roklor zodslonir); revmatoid artrit (oynaqglarm birlosdirici
toxumalar1 zadslonir); sklerodermiya (Urok, dori, bdyrak va
agciyar hiiceyralari zodslanir); insulindon asili sokarli diabet
(modaalt1 vazinin huceyralari zadslonir); diffuz toksik zob
(galxanvari vazi hiceyralori zodalonir); autoimmun hemo-
litik anemiya (gan hiceyralari zodalonir) va s.

Organ geyri-spesifik autoimmun xastaliklor sirasina aid olan
revmatoid artrit an ¢ox yayilmis va agir oynaq xastaliklorindon
biridir. Artrit mixtoslif yaslarda inkisaf eda bilar, lakin asason 30
yasindan sonra inkisaf edir. Qadinlarda kisilorlo miigayisads bu
xastalik daha tez-tez inkisaf edir. Alimlorin malumatlarina gors,
revmatoid artrit ohalinin 1-2%-do geyd olunur. Bu xastaliyin
inkisaf etmo Soboblori sona kimi aragdirilmayib. Belo hesab
olunur ki, xastaliyin inkisafinda irsiyyst miayyan rol oynayir.
Lakin oksar hallarda bu xastalik bir neco monfi amilin (irsiyyat,
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stress, infeksiya va s.) tasiri naticasinds inkisaf edir. Revmatoid
artrit autoimmun xastalikdir. Normada insanin immun sistemi
hiceyralori — limfositlor — organizmos diison yad, ziyanl hii-
ceyralori (bakteriyalar, viruslar va s.) mahv etmalidir. Autoim-
mun Xxastaliklor zamani insanin immun sisteminds pozulma
yaranir Ki, noticods immun hiiceyralori orqanizmin 6z saglam
hliceyralarina hiicum edir va onlar1t mohv etmays ¢alisir. Bela Ki,
revmatoid artrit zamani limfositlor oynaq toxumasinimn hiiceyro-
lorina hiicum edir.

Organ spesifik autoimmun xastaliys iso Hagimoto zob xasto-
liyi (autoimmun tireoidit) aiddir. Hagimoto xastaliyi 6mir boyu
davam edon galxanvari vaz iltihabidir. 1912-ci ildo yapon alimi
Akira Hashimoto tarafindan tasvir edildiyindan xastaliys bu ad
verilib. Autoimmun tireoidit on ¢ox galxanvari vaz yetmozliyina
sobob olan xastalikdir. Bu xostolik autoimmun adlanan
xastaliklor grupuna aiddir. Orqanizm 6zii 6z toxumasini tanimir,
yad gobul edir vo onu yox etmoys ¢alisir. Hagimoto tireoiditindo
organizm galxanvari vaz toxumasini yox etmays ¢alisir vo ¢OX
miqgdarda anti-TPO va anti-tireoglobulin (anti-Tg) antitellori
yaradir. Bu antitellor galxanvari vozs baglanaraq tireoid hiicey-
rolorini mohv edirlor. iltihab noticesinde galxanvari voz hiicey-
ralori azaldiqca hormon ifraz edon hiiceyralorin say1 azalir vo
naticads tireoid hormon yetmozliyi yaranir. Hagimoto tireoiditi
qadinlarda kisilora nisbaton daha tez-tez rast golinir. Ailovi
xarakter dastyir; eyni ailonin bir nega Gizviinds rast galina bilor.
Cox xastonin heg bir sikayati olmur. Bazi xoastalords Kigik zob
vo antitel yuksokliyi vardir. Xastalor forqli sabablorlo hokima
miraciot edirlor. Bozon har hansi bir soboblo USM zamani
galxanvari vozin boyiik olmasi vo ya dilyiin olmasi sobobi ilo
muraciot edirlor. Bozi Xostolor zohorli zoba isaro edon
Urokdoylinma, asobilik, titromo kimi sikayotlorlo hokimo ge-
dirlor. Bozilorinds isa kdkalmo, pohrizo baxmayaraq g¢okinin
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azalmamasi, dori qurulugu, sa¢ tokiilmoasi, yuxululug, xorul-
dama, halsizliq, tizds sislik, qabizlik, aybasi pozgunlugu, tong-
nofaslik kimi gikayatlor olur.

Hasimoto xastoliyi asagidaki autoimmun xastaliklorlo bir-
likda rast goalina bilor: Qreyvs xastaliyi, 1-ci tip sokorli diabet,
Adisson xastoliyi (bdyrokustl voz yetmozliyi), revmatoid artrit,
B12 defisitli qanazligi, hipoqonadizm, vitiligo, miasteniya
gravis, hipoparatiroidizm va s. Tiroid ultrasos muayinasinda
galxanvari vozda genislonma (zob), asagi ekogenlik vo “yalangi
diyunlor” askarlanir. Autoimmun tireoiditdo hoqiqgi diytn
olarsa, togib olunur, ehtiyac olarsa biopsiya edilir. Lakin bu
xastalikda psevdoduyiinlar, yani yalang1 diiytinlor daha ¢ox rast
galinir. Hatta galxanvari vazin ultrasas miayinasini edon hakim
bu sahado kifayat godor pesokar olmadiqda, psevdodiiyiinlari
hoqigi duyun kimi yaza bilor. Belolikls, klinik olarag xastoni
togib edon hokimi do yanilda bilor vo lazimsiz biopsiya, hatta
carrahi amoliyyata sobob ola bilor.
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Avocado (Persea americana) is a highly valued tropical and
subtropical fruit crop, known for its nutritional benefits and
economic importance. The global cultivation of avocado has
increased significantly in recent decades due to rising consumer
demand. However, avocado plants are susceptible to a wide
range of fungal pathogens that can severely affect growth, yield,
and fruit quality. These fungal diseases are considered one of the
major biotic constraints in avocado cultivation. Understanding
the prevalence, symptoms, and management strategies of these
fungal diseases is critical for maintaining healthy crops and
ensuring sustainable production. This thesis focuses on the
major fungal diseases observed in avocado plants, their
epidemiology, and the potential control measures to mitigate
their impact.

Avocado plants are vulnerable to several fungal pathogens
that affect various plant organs, including roots, stems, leaves,
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flowers, and fruits. Some of the most common and economically
significant fungal diseases are as follows:

Phytophthora cinnamomi (picture 1) is widely recognized as
the most destructive fungal pathogen affecting avocado plants.
This oomycete pathogen infects the roots, leading to root rot and
eventual plant decline. Infected plants exhibit symptoms such as
yellowing leaves, wilting, reduced vigor, and dieback of
branches. The disease often progresses rapidly in poorly drained
soils or in conditions of excessive moisture. Severe infestations
can result in significant yield losses and even plant death.
Management strategies include the use of resistant rootstocks,
proper irrigation practices to avoid waterlogging, soil drainage
improvement, and application of fungicides such as
phosphonates.

Picture 1 (Phytophthora cinnamomi)
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The prevalence and severity of fungal diseases in avocado
plants are influenced by environmental, cultural, and biological
factors. High soil moisture, poor drainage, and excessive rainfall
contribute to root and stem infections. Dense planting,
inadequate pruning, and lack of air circulation promote foliar
diseases such as powdery mildew and anthracnose.
Additionally, stress factors such as nutrient deficiencies, pest
infestations, and mechanical injuries can increase plant
susceptibility to fungal pathogens. Understanding these
epidemiological factors is essential for developing integrated
disease management strategies.

Effective management of fungal diseases in avocado
involves a combination of cultural, chemical, and biological
approaches. Cultural practices include the selection of disease-
resistant cultivars, proper irrigation and drainage, pruning to
improve airflow, and sanitation by removing infected plant
parts. Chemical control involves the judicious use of fungicides,
applied preventively or curatively depending on the disease.
Biological control options, including the use of antagonistic
microorganisms and organic amendments, are gaining
importance as environmentally friendly alternatives. Integrated
disease management (IDM) combines these strategies to
minimize disease impact while reducing chemical dependency.

Fungal diseases pose a significant threat to avocado
cultivation worldwide, affecting both yield and fruit quality.
Major pathogens such as Phytophthora cinnamomi,
Colletotrichum gloeosporioides, Oidium spp., Dothiorella spp.,
and Lasiodiplodia theobromae are responsible for a wide range
of symptoms, from root rot to postharvest fruit decay. Successful
management requires a comprehensive understanding of disease
epidemiology, timely monitoring, and the implementation of
integrated strategies combining cultural, chemical, and
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biological methods. Future research should focus on breeding
resistant varieties, developing environmentally safe fungicides,
and promoting sustainable cultivation practices to ensure the
long-term health and productivity of avocado plants.
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Plant breeding is a critical branch of agricultural science
aimed at improving the yield, quality, and resilience of crops.
One of the main strategies in plant breeding is the development
of hybrid combinations, which can combine desirable traits from
two or more parent lines to produce superior progeny. The
success of hybrid breeding depends on careful prediction and
evaluation of these combinations to ensure maximum genetic
gain.

Prediction in plant breeding involves estimating the potential
performance of a hybrid based on the genetic characteristics of
its parent lines. This process uses data on morphological traits,
yield components, and resistance to diseases and environmental
stresses. By employing statistical and genetic models, breeders
can anticipate which hybrid combinations are likely to exhibit
heterosis (hybrid vigor) and other favorable traits. Accurate
prediction reduces the time and resources required for field
testing, allowing breeders to focus on the most promising
Crosses.
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Evaluation is the systematic assessment of hybrid progeny
under controlled conditions or field trials. Key traits such as
plant height, flowering time, fruit or grain yield, and resistance
to pests and diseases are measured. The evaluation process helps
identify hybrids that perform consistently across different
environments. Advanced methods, including genomic selection
and marker-assisted breeding, have improved the precision of

hybrid evaluation,

allowing breeders to make

informed

decisions about which lines to advance in breeding programs.
The table below summarizes the main traits typically
considered during the prediction and evaluation of hybrid

combinations:

Trait Category

Yield

Description

Grain, fruit, or
biomass production

Importance in
Breeding

Primary criterion for
crop improvement

Morphological
traits

Plant height, leaf
size, flowering time

Influences growth
habit and adaptability

Stress tolerance

Resistance to
drought, salinity,
and extreme
temperatures

Ensures stability of
performance under
environmental stress

Disease and pest

Resistance to fungal,

Reduces losses and

flavor, nutritional
content

resistance bacterial, and viral dependency on
pathogens chemical controls
Quiality traits Grain size, fruit Determines

marketability and
consumer acceptance

Prediction and evaluation of hybrid combinations are

fundamental processes in plant breeding. Accurate prediction
allows breeders to focus on the most promising parental crosses,
while systematic evaluation ensures that selected hybrids meet
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agronomic, environmental, and market requirements.
Combining traditional breeding methods with modern genomic
and statistical tools increases the efficiency and success rate of
developing superior crop varieties.
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Biotexnologiya terminini ilk dofs 1917-ci ildo macar mihan-
disi Karl Ereky toklif etmisdir. Onun galdiyi gonasts gérs, biolo-
giyaya osaslanaraq insan ti¢iin daha faydali vo tamiz mohsullar
istehsal etmok olar. Bunun {i¢iin canli alomda bas veran proses-
larin mahiyyatini dorindon 6yronmoak, hiiceyrads va organizm-
lordo bioloji istehsal proseslorini aydinlasdirmaq vo onlardan
istifado etmoyin tisullarini yaratmaq lazimdir. Onun bu ideyasin-
dan artiq yiiz il kegir. Indi diinyada biotexnologiya ilo isloyan
minlarlo kompaniyalar vo tadqiqat institutlar1 faaliyyat gostarir.
Bu kompaniyalarda biotexnologiya ssasinda minlarlo mixtslif
orzaq mohsullari, dorman preparatlari, moisot agyalari, kosmetik
mohsullar va energetik materiallar hazirlanir.

Muasir biotexnologiya 1970-ci illords Simali Kaliforniyada
baslayib. indi bu texnologiya sahiyya (tibbi diagnostika, bio-
preparatlar, qurgular), kond tosorriifati (genetik modifikasiya
edilmis organizmlor, orzaq mohsullari), sonaye vo otraf muhit
(bioyanacaglar, biomateriallar, pestisidlor), biomidafio (vak-
sinlor, biosensorlar) tgtn istifads olunur.

Biotexnologiyanin asas magsad Vo vazifalori bioloji foal bir-
lasmoalarin alinmasi (fermentlor, hormonlar, amin tursulari, vak-
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sinlor, dorman preparatlari), hamginin yeni madds molekul-
larinin qurulmasi va tobioatds olmayan (fantastik hibrid molekul-
lar1, fantastik heyvan vo bitki toxuma vo organizmlori) yeni
orqanizm formalarinin yaradilmasma yonolon metod vo Gsul-
larin islonib hazirlanmasindan ibaratdir. Basqa s6zls, biotexno-
logiya texnika vo Sonaye istehsalinda bioloji proseslordon
istifads edilmasina dair elmdir.

Hazirda yeni biotexnologiya (biomiihandislik) — gen muhan-
disliyi, yoni geni doyisdirilmis bitki, heyvan vo mikroorga-
nizmlorin yaradilmasi va istifads texnologiyalarina dair elm sa-
hasi formalasmigdir. Insan hoyatmin miixtalif saholorinds bio-
texnoloji proseslorin tatbiginin perspektivliyi vo somoraliliyi
onlarin kompaktligi vo eyni zamanda omok mohsuldarhigmin vo
mexaniklosdirilma saviyyasinin yiksakliyi ilo slagodardir.

Biotexnologiya va biotexnoloji proseslorin tasir dairasi ilbail
genislonmokls tibb vo aczagiliq, kond tosarriifati, sonaye, otraf
muhitin mihafizasi va s. sahalari ohate etmokdadir. Biotexnolo-
giya xalq tesarriifatinin ii¢ sahasinds — tibbds, kond tosarriifa-
tinda vo sonayeds daha genis totbig olunur. Son illords ondan
daha ¢ox akvakultura probleminin halli tgiin istifads olunmag-
dadir. Bununla slagoadar olarag, geyd olunan istigamotlori oks
etdiron bir sira terminlor meydana golmisdir.

“Qirmiz1” biotexnologiya — bioaczagiliq preparatlarinin ha-
zirlanmasi (proteinlor, fermentlor, monoklonal antitellar) vs in-
san saglamliginin tomin edilmosi ilo olagedardir; “yasil”
biotexnologiya — geni doyisdirilmis bitkilorin yaradilmasina yo-
nalir vo kond tosarriifati, homginin meso toSorriifatinin miiasir
todqigat metodlarim1 miioyyon edir; “ag” biotexnologiya —
sonaye biotexnologiyast olub, amin tursulari, yem preparatlari,
fermentlor, zllallar, homginin bakterial gubralorin istehsals, itk-
ilorin mihafizo vasitalori, bioyanacaq, gida mohsullar1 va s.
istehsali ilo alagadardir; “boz” biotexnologiya — tobisti mihafize
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faaliyystine yonalmokls, buraya axint1 sularinin vo gaz-hava tul-
lantilarinin tomizlonmasi, torpaglarin bioremediasiyasi vo Girk-
lonmis akvatoriyalar daxildir; “gdy” biotexnologiya — doniz
organizmlorinin vo xammal ehtiyatlarinin istifadasine yonol-
misdir.
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