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ANNOTATSIYA

Mazkur o'quv-qo'ilanma G*zbekiston Respublikasi Vazirlar Mahkamasining 2018 yil
10 oktyabrdagi “Oliy ta’lim muassasalarini o‘quv adabiyotlari bilan ta’minlash
to‘g‘risidagi” SI 6-son ii qarari hamda Oliy va orta maxsus ta’lim vazilining 2018 yil 13
oktyabrdagi 857-sonli buyrug'iga binoan chop yetishga tayyorlangan.

Agroekologiya - sifatii biologik mahsulot ishlab chiqarish barqarorligini ta’minlash,
agrotizimning tabiiy beoenergetik imkoniyatlaridan mumkin gadar foydalanish, agrar
sohaning tabiiy resurslari negizini saglash va gayta tiklash, atrof tabiiy muhitga salbiy
ta’sir etuvchi holatiariga yoi qo‘ymaslik va kamaytirish, agrotsenozlami muhofaza
qilishni o‘rganishdan iborat. Agroekologiya - qishloq xo’jaligi ishlab chiqarish
jarayonlarida inson va atrof muhit o‘rtasidagi o‘zaro mimosabatni uyg‘un birlikda
o‘rganadigan fan sifatida qishloq xo'jaligming tabiiy komplekslar va darning tarkibiy
gismlariga ta’sirini, ngroekotizimining tarkibiy qismlari o‘rtasidagi bog'liqlik, undagi
moddalar aylenishining o'ziga xos xususiyatlarini, energiyanmg o'tishi, texnogen
nagmzka (vuklama) sharoitida agroekotizim tabiatning xarakatlanishi masalalarini
gamrab Oladi.

Ushbu o‘quv qo‘llanmada agroekologiya fanidan amaliy va laboratoriya inhiari
mavzulari yoritilgan boiib, 410000 - Qishlog, o‘rmon va baliq xo'jaligi lu'ltrn
sohasining, 5410100-Agrokimyo va agrotuprogshunoslik bakalavr yo'nali- shi
negizidagi, 5 A410101-Agrotuprogshtinoslik (sohalar bo‘yicha) magistratura
iiuitttxiWsisiiklm magistrantlari uchim moljallangan.

liKirbiliilnr: S. A, Abdullaev-Agrokimyo va tuprogshimoslik kafedrasi piolussori,
gishlog xo'laligi fanlari nomzodi (UzMU)
(i Siipiirovii . Qishloq xo°jaligitk ekologik xavfsizlik va botanika
kalbdnisi dotsenti, biologiya fanlari nomzodi (Tosh DAU)



AHHOTALIMS

JlanHuil yueOHUK ObLT MOATOTOBJIEH COTTIaCHO MocTaHoBNIeHMI0 Kabunera MuHICTpOB
Pecnybmuku Y36ekucran Ne§16 ot 10 okts6ps 2018 roma «O6 obecnieueHHH BBICHIIMX
00pa3oBaTeIbHBIX YUpEXACHUH y4eOHOH IuTepaTypoil» U IpHKaza MUHHCTEpPCTBa
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arposkocucteMbl. OH OXBaThIBaeT crenu(uKy OOMEHa BEUIECTB, IepeNadd SHEPTHH,
arpo3KOCHCTEM B YCIOBHSAX TEXHOT€HHOW HArpy3KH (Harpy3KH) U JBIKCHHS IPHPOBL
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ANNOTATION

This textbook was prepared in accordance with the Decree of the Cabinet of Ministers
of the Republic of Uzbekistan No. 816 dated October 10, 2018 “On providing higher
educational institutions with educational literature” and the order of the Ministry of
Higher and Secondary Education No. 857 dated October 13, 2018.

Ensuring the sustainability of agro-ecological-quality biologikal products, maximum
use of natural bioenergetic potential of the agro-system, preservation and restoration of
the natural resources of the agricultural sector, prevention and reduction of adverse effects
on the environment, protection of agrocenoses is to learn to do. Agroecology - as a
science that studies the interaction between man and the environment in the processes of
agricultural production in a harmonious unity, the impact of agriculture on natural
complexes and their components, the link between the components of agroecosystem It
covers the specifics of the metabolism, energy transfer, agro-ecosystems in the conditions
of man-made load (loading) and the movement of nature.

This textbook covers the topics of practical and laboratory work in the field of
agroecology, based on 410000 - Bachelor's degree in Agriculture, Forestry and Fisheries,
5410100 - Agrochemistry and Agrosoii Science, 5A410101 - Designed for masters of
agro-soil sciences (by fields).

Reviewers: S.A. Abdullaev - professor of agricultural chemistry and soil science,
doctor of agricultural sciences. (UzNU)
G. Saparova - Associate Professor, Department of Environmental Safety and
Agricultural Botany, Ph.D. (TSAU)



So‘z boshi

Har bir davr o'zining taraqgiyot darajasi bilan ajralib turadi. Taraqqgiyot
darajasi esa o‘sha davrga tegishli tabiiy fanlaming rivojlaiiish darajasi bilan
belgilanadi. XX asr o‘rtalari XXI asr boshlariga kelib taraqqiyot darajasi na faqat
tabiiy fanlaming rivojlanishi bilan, balki gumanitar fanlaming rivojlanishiga ham
bog'lig boiib goldi.

Mar bir davrga xos taraqqgivotining van a bir xarakterli tomoni shu daw ilmiy
yo‘nalishinmg paradigirasidir.

Ilmiy jamiyat ma’lum bir tarixiy davrga ega boigan tushunchalar sistemasi
yoki kelib chiqqan konseptual sxemani o‘zida mujassamlashtirgan bo‘ladi. Ana
shunday hukmron ilmiy nazariyaga paradigma deyiladi.

Tabiiy fanlar to XX asr boshlarigacha asosan ikki prinsipga muvofiq rivojlanib
keldi, Bu birinchidan aniq sabab va oqibat bog‘liqligi boisa, ikkinchidan tajribalarga
asoslanganligidir.

XX asrlardan boshlab tirik tabiat hagidagi fanlaming rivojlanishi, aynigsa,
biologiya va ekologiya dunyoni anig (chizigli) tasavvur qilish prinsiplarini
chegaralanganligini ko'rsatdi  (Nikolaykin va bosh., 2003). Keying! ilmiy
nazariyaning rivojlanishi bunday chiziqli paradigmaning o‘zgarishini taqozo qildi.

Biologiya va ekologiya fanlari o‘z ma’nosiga ko‘ra, chiziqli fikrlash
paradigmasiga to‘g‘ri kelmas edi. Bugunga kelib, tirik tabiatdagi jarayonlarni aks
ettinivchi va tushuntinivclhi chizigli bo'lmagan modellar yaratildi. llmiy nazariyadagi
bunday yangi yo'nalishni matematiklar va fiziklar hozirgi zamon chizigli boTmagan
fikrlash paradigmasi deb atashdi. Buning ma’nosi shnki, tirik tabiatni hamma va
notirik tabiatning ko‘pgina jarayonlari chizigsiz tenglamalar orqali yozilishini
bildiradi.

Agroekologiya-sifatli biologik mahsulot ishlab chigarish bargarorligini
ta’minlash, agrotizimning tabiiy beoenergetik imkoniyatlaridan mumkin qadar
foydalanish, agrar sohaning tabiiy resurslari negizini saglash va gayta tiklash, atrof
tabiiy muhitga salbiy ta’sir etuvchi holatlariga yoi qo'ymaslik va kamaytirish,
agrotsenozlami muhofaza qilishni o‘rganishdan iborat. Agroekologiya - gishloq xo'
jaligi ishlab chigarish jarayonlarida inson va atrof muhit o'rtasidagi o0”zaro
munosabatni uyg‘un birlikda o‘rganadigan fan sifatida gishloq xo jaligining tabiiy
komplekslar va ulannng tarkibiy qistnlariga ta’sirini, agroekotizimining tarkibiy
qismlari o'rtasidagi bog‘liqlik, undagi moddalar aylanishining o‘ziga xos
xususiyatlarini, energiyaning o‘tishi,



texnogen nagruzka (yuklama) sharoitida agroekotizim tabiataing xarakatlanishi
masalalarini gamrab oladi.

Ushbu o‘quv qo‘llanmada agroekologiya fanidan amaliy va laboratoriya ishlari
mavzulari yoritilgan bo‘lib, 410000 - Qishlog, o‘rmon va baliq xo‘jaligi ta’lim
sohasining, 5410100-Agrokimyo va agrotuprogshunoslik bakalavr yo‘nali-shi
negizidagi, 5A410101- Agrotuprogshunoslik (sohalar bo‘yicha) magistratura
mutaxassisliklaii magistrantlari uchun mo‘ljallangan.
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BBenenue

Kaxnplii mepuon uMeeT CBOM YpPOBEHb pa3BUTHA. YPOBEHb DPa3BUTHUS
OINpENENAETCS YPOBHEM pa3BUTHA €CTECTBO3HaHMA Toro mepuoaa. K cepeaune XX
Beka U Hadany XXI Beka ypoBeHb Ppa3BUTHs 3aBHCENl HE TOJNBKO OT Pa3BUTHUS
€CTECTBCHHBIX HayK, HO U OT Pa3BUTUSA T'YMAHUTAPHBIX HAYyK.

Jpyroii xapakTepHOil uepToil pa3BUTHS KaXJOr0 NEPUOA SBILETCS IMapagurMa
HAy4YHOT'O HaIpaBJIEHUs 3TOrO MEPHOAA.

Hayunoe oOmiectBo - 3TO cucreMa MOHATHH WM KOHIENTyallbHas CXeMa,
KOTOpass HMEET ONpEAEICHHBIH HMCTOPUYECKMH nepuoj. Takas JOMUHMpPYIOIIas
Hay4Hasi TEOpUs Ha3bIBAETCs MapagurMoin.

Jlo Hayana JBaaIaTOro BeKa eCTECTBEHHbIE HAYKH Pa3BHBAINCH B OCHOBHOM I10
JBYM IPUHIUNAM. DTO CBSI3aHO € TEM, UTO €CTh SBHAs PUYUHA U CIEJCTBHE, a OIBIT
OCHOBAaH Ha OIIBITE.

PazButue Hayk 0 XM3HU C J[BaJIATOrO BEeKa, OCOOEHHO OMOJIOTMHU U 3KOJIOTHH,
[I0Ka3aJl0, YTO IPHUHIMIBL SICHOrO (JIMHEHHOro) B3MSIJa HAa MHUP OIPaHUYEHBI
(Hukonaiikurn wu np., 2003). Tlocnemyromme pa3pabOTKH B Hay4dHOW TEOpHHU
oTpedoBanu U3MEHEHUs 3TO! JIMHEHHON napajurmsl.

bronoruyeckue M OSKOJIOTMYECKHME HAYKH IO CaMOW CBOEM MpHpPOJE HeE
BIIMCBIBAJINCH B NApaJUrMy JUHENHHOro MblluleHus. Ha ceroqHsmHmii
*eHb pa3paboTaHbl HENMHEHHbIE MOJENH, KOTOPhIE OTPaKalOT U OOBSACHAIOT
IpoLecchl B JKUBOM mpupoje. DTO HOBOE HANpaBlIeHHE B HAaydHOH TeopuH ObLIO
Ha3BaHO MaTeMaTHKaMd M (U3MKaMHU NapajurMoil COBPEMEHHOTO HEIMHEHHOro
MBIIUIEHUSA. JTO 03HAYaeT, YTO BCE JKUBBIE CYIIECTBA M MHOTUE IPOLECCHL: HEXXUBOM
IIPUPO/IbI 3aIIMCaHbl HENMHEHHBIMU YPABHEHUSIMU.

ObecnieueHre ycTOWUYUBOCTH OHO-TIPOAYKTOB arpodKOJOIHYECKOro KadecTBa,
MaKCHUMaJIbHO UCIIOJIb3Ysl IPUPOIHBINA OMO’HEPreTHYECKUl TOTEHIUA arpOCUCTEMBI,
COXpaHssl U BOCCTaHABJIMBAsI IPUPOAHBIE PECYPCHI CEIbCKOXO3AHCTBEHHOIO CEKTOPA,
IIPEeJOTBpallas M yMEHbIAs HEraTUBHOE BO3JCHCTBHE HAa OKPYXKAIOIIYIO Cpeny,
3alMias  arpoueHo3bl, 3TO HAy4yUTbCsA JA€NaTh. ATpPOJKOJIOTHS - Kak Hayka,
H3y4arolas B3aMMOOTHOILEHHMs YeJOBEKa M OKpYXarolled cpeabl B Ipoleccax

CEJIbCKOXO03SIMCTBEHHOTO MpOU3BOACTBA B TAPMOHHUYHOM



€IMHCTBE, BIMSIHHE CEIbCKOTO XO3IHCTBA HA MpPUPOTHBIE KOMIUIEKCHI M HX
KOMIIOHEHTBI, CBSI3b MEXKIY KOMIIOHEHTaMH arpodkKocucTeMbl. OH OXBaThIBAeT
cneuduky oOMeHa BeIECTB, Iepeladd OSHEPrhH, arpodKOCHCTEM B YCIOBHSX
TEXHOTCHHOHN HAarpy3KH (Harpy3KH) U ABWKEHHUS MIPUPOJIBL.

DTOT y4eOHHK OXBaTHIBAET TEMBbI MPAKTHYECKUX M JIAOOpATOPHBIX PaboOT B
obmactu arposkonorud, 410000 - Ha ocHOBe creneHH OakanaBpa B 00JIACTH
CEJILCKOTO XO3S5CTBa, JIECHOTO M phIOHOTO X03siicTBa, 5410100 - Arpoxumus u
arpocemoBezieane, SA410101 - IIpeqna3zHaueH 1uIsT MarucTpOB arpOIIOYBEHHBIX HAYK

(o otpacism).
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Introduction

Each period has its own level of development. The level of development is
determined by die level of development of the natural sciences of that period. By the
middle of the twentieth century and the beginning of the twenty-first century, the
level of development depended not only on the development of the natural sciences,
but also on the development of the humanities.

Another characteristic feature of the development of each period is the
paradigm of the scientific direction of this period.

A scientific society is a system of concepts or a conceptual scheme that has a
certain historical period. Such a dominant scientific theory is called a paradigm.

Until the beginning of the twentieth century, the natural sciences developed
mainly according to two principles. This is due to the fact that there is a clear cause
and effect, and the experience is based on experience.

The development of living sciences since the twentieth century, especially
biology and ecology, has shown that the principles of a clear (linear) view of the
world are limited (Nikolaykin et al, 2003). Subsequent developments in scientific
theory have required a change in this lineal- paradigm.

The biologikal and ecological sciences, by their veiy nature, did not fit into the
paradigm of linear thinking. To date, nonlinear models have been developed that
reflect and explain processes in living nature. This new trend in scientific theory has
been called by mathematicians and physicists the paradigm of modern nonlinear
thinking. This means that all living things and many processes of non-living nature
are written by nonlinear equations.

Ensuring the sustainability of agro-ecological-quality biologikal products,
maximum use of natural bioenergetic potential of the agrosystem, preservation and
restoration of the natural resources of die agricultural sector, prevention and
reduction of adverse effects on the environment, protection of agrocenoses is to learn
to do. Agroecology - as a science that studies the interaction between man and the
environment in
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11 ic processes of agricultural production in a hamionious unity, the impact <il
agriculture on natural complexes and their components, the link between the
components of agroecosystem ft covers the specifics of the metabolism, energy
transfer, agro-ecosystems in the conditions of man- made load (loading) .and the
movement of nature.

This textbook covers the topics of practical and laboratory work in (he field of
agroecology, based on 410000 - Bachelor's degree in Agriculture, Forestry and
Fisheries, 5410100 - Agrochemistry and Agrosoil Science, 5A410101 - Designed for
masters of agro-soil sciences (by fields).
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I- MAVZU CHIQINDI TURLARI VA UNING SINFLARGA
BO‘LINISHI.

TAVANCH IBORALAR Atmosfera, ifloslanish, chigindi turlari,
sinflar, gattiq chigindilar, suyuq chigindilar,
energiya, sanoat

MAVZUGA TA'RIF

Almosferaning ifloslanishi barcha o‘simliklarga, jumladan, qishloq n%jalik
ckinlariga, shaliar va uning atrofidagi kef xalamzorlarga katta ni hi koltiradi, Zaharli
moddalar o‘simliklarnmg bevosita yet usti qismiga litiningdek, tuproq orqali
ildizlariga salbiy ta’sir giiadi. Havoda uchib vimivchi, kul, ko‘mir, uning birikmalari
va har-xil zaharli moddalar inpiogning fizik xususiyatini yomonlashtiradi,
o‘simliklarning Iminlniidagi og‘izchalami berkitib qo’yib assimilyatsiya jaiayonini
nsnytiradi. Sanoat va transportdan chiggan gazlar osimliklardagi liiltisiiilcz
jatayoniga salbiy ta’sir ko‘rsatadi, transpiratsiya bargidan inning bug'lanishi jarayoni
ham 1,5-2 barobar gisqartiradi.

O'simliklar uchun vodorod florid, xlor, oltingugurt gazi va boshga .ili.it 11
moddalar eng zararli hisoblanadi. Ftor va uning birikmalari m. : i m 11k | ai ga katta
zarar yetkazadi.

Kuzatishlar shuni ko‘rsatadiki, katta shaharlarda o'stiriladigan m Iniitx] lar
tabiiy sharoitda, ya’niy o'rmonlarda o‘sib yotgan daraxtlarga iii ihnliin ancha kam
yashar ekan. Masalan, oddiy shumtolning «umii» u nnonda 250-300 yil bo‘lsa,
shahar parklarida 60-80 yil, xiyobon va | u i lialarda esa 40-50 yilga teng bolar ekan.
Oddiy qayrag‘och daraxti . I o rmonda 350-400 vyil, parklarda 120-220 yil, ko‘cha
va xiyobonlarda >0 <,() yilgacha yashar ekan.

(Ksimliklarning ayrirn turlariga atmosfeianing ifloslanish darajasi liidii past
ko'rsatkichga ega boMgan holatda ham kuchli ta’sir ko‘rsatadi. N Lr.alan yo ngichqa
(beda), paxta, bug‘doy, karam va boshqa o‘simliklar iiltnifugurt to‘rt va olti oksidlari
ta’siriga juda ham sezgirdir; piyoz, ililing“ay, gladioluslar esa ftor birikmalari
ta’siriga o‘ta sezgirlikni mimoyon qiiadi.
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Atmosferadagi zararli moddalar hayvonlarning nafas olish organlanimi
shikastlaydi va hayvonlarning ichki organlariga asta-sekin to‘planib, ulaming
zaharlanishiga, ba’zan esa nobud bo‘lishiga olib keladi [5].

Masalan, Germaniyadagi mis, Shvetsariyadagi alyuminiy zavodlari atrofida
bogqilgan qora mollami ko‘pi ana shu yo‘l bilan zaharlanib oiganligi aniqlangan.

Planetamizda atmosferaning texnogen ifloslanishini kuchayishi ona -
zaminimizga katta moddiy zarar etkazmoqda. Atmosfera ifloslanishidan o'simliklar,
hayvonot olami va insoniyat katta ziyon ko'rmoqda. Uning koiami havo, tuproq va
suv havzalari yuzasiga tushgan gattiq, suyuq va gazsimon moddalaming xillari, ana
shu texnogen mahsulotlarning fizik ~ kimyoviy xossalari va muayyan tabiiy-georafik
sharoitga (landshaftlarga) bog‘liq holda namoyon bo‘ladi.

Atmosfera havosining ifloslanishi insonning sog'iig iga va uning hayotiga
salbiy ta’sir ko‘rsatadi. Masalan, inson o‘rtacha 70 yildan iborat boigan umri
davomida nafas olish uchun 600 ming kub metr havoni sarflasa, bu havoning zararli
moddalar bilan ifloslanishi uning sogiig'iga putur yetkazadi va urarining ancha
qisqarishiga sababchi bo‘ladi [12].

Shahariarda yer salhiga yetib keladigan nurlarning kamligi, aynigsa, biologik,
jihatidan faol hamda, inson va hayvonlar sog‘ligi uchun zarur boigan ultra binafsha
nurlarning kam miqdorda tushishi bakteriyalaming rivojlanishi uchun qulaylik
tug'diradi, o‘simlik va hayvonlarning rivojlanishini bo‘g‘ib qo‘yadi, odamlarning
kasalliklariga qaishilik ko’rsatisli qobiliyatini pasaytiradi. Xususan, ultrabinafsha
nurlarning yetishmasligi tufayli raxit kasalligini rivojlanishi o‘rtasida bevosita
bog‘liqlik borligi aniglangan.

Havoning ifloslanishi bilan turli kasalliklar (yo‘tal, bosh aylanishi, o‘pka,
ko‘zning har-xi! kasalliklari) pay do boiadi, organizmning tashqgi muhitga moslashuvi
susayadi, kishilaming mehnat qobiliyati pasayadi.

Keyingi yuz vyillikda sanoatning rivojlanishi natijasida, planetaning mineral
resurslaridan jadal foydalanilmogda-mineral xom ashyoni iste’mol qilish 1000
milliard tonnadan ortiqga yetdi. Shunday usulda mineral xomashvodan foydalanish
katta miqdordagi chigindilar va alarni gayta ishlashning turli bosgichlaridagi
chigindilar chigishi-konchilik korxonalaiida tashish vaqtida va qayta ishlash
korxonalarida chiqgindilar miqdori ko‘p hollarda olingan mahsulotdan ko‘p bo‘ladi.
Tog'dagi ishlanmalar, metallurgiya va kimyo zavodlari, issiglik elektr stansiyalarini
ishlatish jarayonida katta miqgdorda qattiq chigindilar, masalan, fosfogips,
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ogorka, shlak, kul va hakozalar hosil bo‘ladi. Bu chiqindilar katta maydonda uyulib
yotadi va bir gator hollarda tuprogqga, suv manbalariga va atmosferaga halokatli ta’sir
giladi. Qattiqg chigindilarga metall va yog‘och chiqgindilari plastmassa va boshqa
materiallar. sanoat korxonalarining chang va gaz tozalagich sistemalaridan mineral va
organik changlar: turli organik va meneral moddalardan tashkil topgan sanoat
axlatlari kiradi (rezina, qog‘oz, mato, qum va boshqalar). Suyuq chigindilariga
ogindi suvlargra ishlov bergandan keyin ularning chigindilari, gazlami nam tozalash
sistemalaridagi mineral va organik chang shlamlari kiradi [10; 12].

Atrof muhitga tushadigan qattiq chigindilar uchta toifaga boiinadi: sanoat,
qishloq xo‘jalik va shahar xo‘jaligining maishiy chiqindilari. Sanoat chiqmdilarining
asosiy gismi kon-kimyo (uyumlar, shlaklar va boshgalar); qora va rangli metallurgiya
(shlak, shlamlar, chang va boshqgalai), metalni ishlash korxonalari (girindi, brakka
chigqan buyumlar va boshqalar), o‘rmon va yog‘ochga ishlov berish sanoati (yog‘och
tayyorlash chiqindilari, yog‘och qipig‘i, mayda bo'lakchalari va boshqalai), issiqlik
elektr stansiyalari energiya xo‘jaligining (koi shlaklar va boshgalar), kimyo va
turdosh sanoat tarmoglaii (fosfogips, ogarka, shlaklar, shlamlar, shisha sinig'lari,
sement changi), organik ishlab chiqgarishlar (rezina, plastmassa va boshgalai), 0zig-
ovqat (stiyak, jun va boshqalar); yengil, to‘qimachilik va paxta tozalash sanoati
(mineral va organik, chang, shlam, paxta tozalagandan keyin organik va mineral iflos
aralashmalar va boshgalar)

1. Rangli metallurgiya.

Turli energiyani ishlab chigaruvchi sanoatda yoqilgini yonishidan atmosfera
ifloslanadi, ya ni kimyo, metallurgiya, neftni gayta ishlovchi sanoatlarga tegishli.
Masalan, sulfid minerallarini kuydirish natijasida, ya’ni qo‘rg‘oshin, ruxli va mis
rudalarini kuydirish natijasida -SO2 oksidi atmosferaga tushadi. Mis rudalarini
birlamchi kuydirish natijasida chigadigan gazlardan 8 % ni oltingugurt tashkil etadi.
Sulfid minerallari galenit va rux (ZnS) sulfidlami kuydirish natijasida Rb va Zn hosil
boiib, chigadigan gazlardan 6 % ni SO: tashkil etadi, bu esa sulfat kislota sanoatida
qo‘llaniladi.

2. Qora metallurgiya.

Qora metallurgiya ishlab chigarish asosida yuqori temperaturada poiat va
cho‘yanni ishlab chiqarish yota«”.”mir rudalarwi Myugqlatotirib toza temir bilan 6 %
uglerod olinjadi. Bu esa cho'yan va poiat olish

uchun goilaniladi.



