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AHHoTanusi: B mpoiiecce pa3BUTHS 4eIOBEUECTBA €ro BO3/ACHCTBHE Ha
IPUPOTy CTAHOBUTCS BCe OOJIee 3HAUUTENBHBIM. B pe3ynpraTe nHayCcTpHanu3anuy,
ypOaHU3allMu U pOCTa HACEJIEHUsI BOSHUKAIOT TaKue MpoOJIeMBbl, KaK 3arps3HEHUE
OKpY’Karolie Cpebl, UCTOLICHHE MPUPOJHBIX PECYPCOB M M3MEHEHHE KIMMATa.
[ToaToMy pa3BUTHE U BHEAPEHUE HKOJIOTUUECKU YUCTBIX TEXHOJIOTUN CTalI0 OAHON
W3 BOKHEHIINX 33724 COBPEMEHHOTO MHUpA.

KawueBble ciaoBa: 3HEproddhPexkTUBHOCTh, TMepepadoTka  OTXOJOB,
BojiocOeperaromye TeXHOJIOTMH, TEXHOJOTUU OYMCTKU BO3JyXa, OMopemenuanus,
OMOTOIUIMBO, "3enmeHas" XHWMHsSI, SKOJOTUYHBIM TPAHCHOPT (AJIEKTPOTPAHCIOPT,
BOJIOPOJHBIN TPAHCIIOPT).

BBenenne: DKOIOTHYECKH YHCTHIE TEXHOJOTHH — 3TO HOBBIE METOIBI U
CpeICTBa, HAmpaBlcHHbIE HA MUHUMAJIbHOE WM TOJHOE OTCYTCTBHE Bpea
OKpy)Karollel cpele, a TakKe Ha palUOHAJIBbHOE HCIOJB30BaHUE MPUPOTHBIX
pecypcoB. OHU IPUMEHSIOTCS B CIIEIYIONINX HAMPABICHUSIX:

OHeprodpPeKTUBHOCTh: HMCHOJIb30BAaHUE BO30OHOBISIEMBIX HCTOYHHMKOB
SHEPruM, TaKMX KaK COJHEYHas, BETPOBas, T'MAPO- U TeoTepMalibHasi IHEprus,
pa3paboTka M BHEIPEHHE DSHEProcOeperammmx yCTPOUCTB U TEXHOJOTHUM.
Hanpuwmep, sHeprocOeperaromiee OCBEILIEHHE, TETUIOU30JISAIIHS,
sHeprod3(pHeKTUBHBIC TPAHCTIOPTHBIE CPEACTBRA.

OxpaHa OKpy»Kalolleld Cpelbl: TEXHOJIOTHH, HAlpaBJICHHbIE HA CHUXKEHUE

3arpASHAOIIUMX BCHICCTB B BO31YXC, BOJC U ITOYBC. CIOI[a OTHOCATCA Hepepa60TKa
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OTXOJI0OB, OYUCTKA BOJIbI, CHCTEMbI OYMCTKHA BO3/1yXa, TEXHOJIOTUU HEUTpaIU3aIuu
3arpsA3HSAIONIUX BEIIECTB.

PanmonanbHOE HCMOIB30BAaHUE PECYPCOB: TEXHOJIOTHMH, HAIPaBJICHHBIE Ha
PKOHOMUIO TPUPOIHBIX pecypcoB. Hampumep, BomocOeperammme CHCTEMbI
OpOIIICHMSI, WCIOJIL30BaHKUE IepepadbaThiBaCMbIX MAaTEPHUAIOB, IPOTPAMMBI 10
BOCCTAHOBIICHHUIO U OXPAHE JIECOB.

broTtexHOMOTHH: TEXHOJIOTHH, UCIIOIB3YIONNE OMOJOTUYECKHUE MPOIIECCHl U
OpPraHU3MBbl JJIs1 3aIUThl OKPYKAIOWIEW CPeAbl U PAMOHAIBHOTO MCIOJIb30BAHUS
pecypcoB. Hampumep, npousBojcTtBo Ouorasza, omopemenuarus (Ouogoruyeckas
OYMCTKA), TPOU3BOJICTBO OMOTOTLIMBA.

"3enenas" xumus: pa3paboTka U TMPUMEHEHHE XUMHYECKUX BEIIECTB H
MPOIECCOB, KOTOPbIE MUHUMAJIBHO BPEISAT OKPYKAIOUIEH Cpelie WM HE BPEIAT
BOBCE.

Baxnocts "3eneHoW" XMMUM JJISI  pa3BUTUS  DKOJOTHMYECKH YHCTBIX
TEXHOJIOTUU:

"3eneHaa" XuMHS UTrpaeT BaXHYK POJb B Pa3BUTUM M BHEIPEHUH
AKOJIOTMYECKU YUCTHIX TexHoJorui. OHa mpeacTaBiasieT coO0M MOAX0 K CUHTE3Y,
nepepadoTKe M WCIOJIb30BAaHUIO XMMUYECKUX BEIIECTB, CHIKAIOIIUN PUCKH ISt
YelioBeKa W OKpyskaromiedl cpeapl. B mociennue roabl ObUTM  pa3pabOTaHbI
MHOTOYMCJICHHbIE HMHHOBAIIMOHHBIE XUMHUYECKHE IIPOIIECChl, OOECIeUnBaroIne
007bI1TY10 3P HEKTUBHOCTH U SKOJIOTUYHOCT.

[Tpuniunel  "3eaeHON" XMMHMH  TOKa3bIBAIOT, YTO IPEAOTBpAIlCHUE
o0pa3oBaHUsI OTXOJIOB MPEANOUYTUTENIbHEE UX MepepadoTku. I[lpuMeneHue
"3e71eHON" XMMUU B IPOMBILIEHHOCTH CIIOCOOCTBYET:

CHIDKCHHMIO BPEIHOTO BO3JICUCTBUS MPOAYKIIMHM HA OKPYXKAIOIIYI Cpeay
(rmobanpHOE  TOTEIJIEHWE, Pa3pylIeHHE O30HOBOTO  CJIOS, MHHUMAJIbHOE

XUMHUYCCKOC 3aIpsA3HCHHUC BKOCI/ICTGM);
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UCIIOJIb30BAHUIO SKOHOMUYECKH W TEXHUYECKH BBITOAHOTO CHIPhS, €ro
BO30OHOBJISIEMOCTH W TOBBIIICHUIO BBIXOJa KOHEYHOTO TMPOAYKTa MpHU
MHUHHUMAJIbHBIX 3aTPaTax PeCypcoB;

CHIDKCHHMIO YHCJIA CUHTETHUYECKUX HTaloB, YTO YCKOPSET MPOU3BOACTBO,
YBEJIMUMBAET MOIIHOCTH HPEANPUITUN U SKOHOMUT SHEPTHUIO U BONY;

YMEHBIICHUIO 3aTpaT Ha MPOU3BOJICTBO OJjarojapsi 3KOHOMHH PECYypCcoB U
HU3KOMY YPOBHIO DHEPTOTIOTPEOICHHUS.

3aKIOuYeHHE:

DKOJIOTUUECKH YHUCThIE TEXHOJOTUM — KoY K Oyaymemy. OHM HUrparoT
BAXHYIO POJIb B 3alllUTE OKPYXAIOIIEH Cpenbl, palMOHaILHOM HCIOJIb30BaHUU
MIPUPOJHBIX PECYpPCOB U 00pbhOE ¢ M3MEHEHHEM KiumaTa. Pa3BuTue u BHeIpeHUe
AKOJIOTMYECKHA O€30MacHbIX XHMHUYECKUX TEXHOJIOTUN TMO3BOJIUT 3HAYUTEIHHO
MOBBICUTh TMPOU3BOAUTEIBHOCTD, YJIYYIIUTh Kaye€CTBO MPOAYKIUU, CHU3UTH
3aTpaThl © MUHUMHU3UPOBATh BPEJl OKPYKAIOIIEH cpeie.
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“ECO-FRIENDLY CHEMICAL TECHNOLOGIES”

Teacher: Jumayeva Munira Tashevna
Bukhara Advanced Vocational Skills Technical School

e-mail: hagberdiyevshuxratian@gmail.com

Annotation: Throughout human progress, the impact on nature has been
increasing. Industrialization, urbanization, and population growth have led to
environmental pollution, depletion of natural resources, and climate change.
Therefore, the development and implementation of environmentally friendly
technologies have become one of the most important tasks in the modern world.

Keywords: Energy efficiency, waste recycling, water-saving technologies, air
purification technologies, bioremediation, biofuels, green chemistry, clean
transportation (electric vehicles, hydrogen transport).

Introduction. Environmentally friendly technologies are new methods and
tools aimed at using natural resources wisely while causing minimal or no harm to
the environment. They are applied in the following areas:

Energy efficiency: Utilizing renewable energy sources such as solar, wind,
hydro, and geothermal energy, producing and implementing energy-saving devices
and technologies. Examples include energy-efficient lighting systems, thermal

insulation, and high-energy-efficiency transport.
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Environmental protection: Technologies aimed at reducing air, water, and soil
pollution. These include waste recycling, water purification, air purification systems,
and pollutant neutralization technologies.

Rational use of resources: Technologies focused on conserving natural
resources. Examples include water-saving irrigation systems, the use of recyclable
materials, and reforestation and conservation programs.

Biotechnologies: Technologies that use biological processes and organisms to
protect the environment and utilize resources wisely. Examples include biogas
production, bioremediation (biological cleaning), and biofuel production.

Green chemistry: The production and use of chemical substances and processes
that minimize environmental damage.

The Importance of Green Chemistry in Developing and Applying Eco-Friendly
Technologies

Green chemistry plays a crucial role in the production of industrial products by
reducing risks to both people and the environment. Over the past few years, many
innovative chemical processes have been developed to be more efficient and
environmentally friendly. These approaches include new synthesis methods,
processes, and tools to educate chemists on conducting chemistry in a safer manner.
All of these contribute to the positive impact of green chemistry on the chemistry
community and society as a whole.

Green chemistry aims to minimize harm to human health and the environment.
The application of green chemistry in industry demonstrates that preventing waste
is better than recycling or disposing of it afterward. Products should be designed to
improve efficiency and reduce pollutants.

Analysis of green chemistry applications in industrial production shows that

products developed based on green chemistry principles and methods:
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Firstly, do not have harmful effects on the environment, reduce global
warming, ozone layer depletion, and smog formation, while minimizing chemical
disruptions to ecosystems and ensuring high-quality eco-friendly products.

Secondly, utilize raw materials that are not only technically and economically
feasible but also renewable, ensuring high reaction efficiency and requiring fewer
raw materials to produce the same amount of product.

Thirdly, involve fewer synthetic steps, enabling faster production, increasing
plant capacity, and saving energy and water.

Fourthly, by using renewable raw materials, green chemistry ensures resource
efficiency and lower energy consumption, reducing production costs.

Conclusion. Environmentally friendly technologies are the key to the future.
They play a crucial role in environmental protection, the rational use of natural
resources, and combating climate change. Implementing eco-friendly chemical
technologies in production can significantly enhance efficiency, improve product
quality and its impact on the environment, and reduce financial costs. The adoption
of environmentally friendly chemical technologies highlights the need to search for
new, safe production methods.
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Annotatsiya: Insoniyat taraqqiyoti davomida tabiatga bo'lgan ta'siri tobora
kuchayib bormoqda. Sanoatlashuv, shaharlashuv va aholining ko'payishi natijasida
atrof-mubhit ifloslanishi, tabiity resurslarning kamayishi va iqlim o'zgarishi kabi
muammolar yuzaga kelmoqda. Shu sababli, ekologik toza texnologiyalarni
rivojlantirish va qo'llash zamonaviy dunyoning eng muhim vazifalaridan biriga
aylandi.

Kalit so’zlar : Energiya samaradorligi, Chigindilarni qayta ishlash, suv
tejovchi texnologiyalar, havoni tozalash texnologiyalari, bioremediatsiya,
bioyoqilg'i, "Yashil" kimyo, toza transport vositalari (elektr transport, vodorodli
transport)

Kirish. Ekologik toza texnologiyalar — bu atrof-muhitga minimal zarar

yetkazadigan yoki umuman zarar yetkazmaydigan, tabily resurslardan oqilona
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foydalanishga qaratilgan yangi usullar va vositalardir. Ular quyidagi yo'nalishlarda
qo'llaniladi:

Energiya samaradorligi: Quyosh, shamol, gidro va geotermal energiya kabi
qayta tiklanadigan energiya manbalaridan foydalanish, energiya tejaydigan
qurilmalar va texnologiyalarni ishlab chiqarish va qo'llash. Masalan, energiya
tejaydigan yoritish moslamalari, issiqlik izolyatsiyasi, energiya samaradorligi
yugori bo'lgan transport vositalari.

Atrof-muhitni muhofaza qilish: Havoni, suvni va tuproqni ifloslantiruvchi
moddalarni kamaytirishga garatilgan texnologiyalar. Bu yerda chiqindilarni qayta
ishlash, suvni tozalash, havoni tozalash tizimlari, ifloslantiruvchi moddalarni
zararsizlantirish texnologiyalari muhim rol o'ynaydi.

Resurslardan oqilona foydalanish: Tabiiy resurslarni tejashga qaratilgan
texnologiyalar. Masalan, suvni tejaydigan sug'orish tizimlari, qayta ishlanadigan
materiallarni qo'llash, o'rmonlarni tiklash va muhofaza qilish dasturlari.

Biotexnologiyalar: Biologik jarayonlar va organizmlar yordamida atrof-
muhitni muhofaza qilish va resurslardan oqilona foydalanishga qaratilgan
texnologiyalar. Masalan, biogaz ishlab chiqarish, bioremediatsiya (biologik
tozalash), bioyoqilg'i ishlab chiqarish.

"Yashil" kimyo: Atrof-muhitga zarar yetkazmaydigan yoki minimal zarar
yetkazadigan kimyoviy moddalar va jarayonlarni ishlab chiqarish va qo'llash.

Ekologik toza texnologiyalarni rivojlantirish va qo'llash uchun yashil kimyo
muhim ahamiyatga ega:

Yashil kimyo sanoat mahsulotlarini ishlab chiqarishda odamlar va atrof-mubhit
uchun xavflarni kamaytiradigan, kimyoviy moddalarni sintez qilish, gayta ishlash
va ulardan foydalanishga yondashuv bo‘lib xizmat qiladi. So‘nggi bir necha yil
ichida samarali va ekologik jihatdan qulayroq bo‘lgan ko‘plab innovatsion kimyoviy
jarayonlar ishlab chiqildi. Ushbu yondashuvlar yangi sintez va jarayonlarni,

shuningdek, kimyogarlarga kimyoni atrof-muhitga nisbatan xavfsizroq tarzda
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o‘qitishni o‘rgatish uchun yangi vositalarni o‘z ichiga oladi. Bularning barchasi
yashil kimyoning kimyo hamjamiyatiga va umuman jamiyatga ko‘rsatayotgan ijobiy
ta'sirining bir qismidir. Yashil kimyo sog‘liq va atrof-muhitga zararni kamaytirishga
qaratiladi. Uning sanoatda qo‘llanilishi chiqindilarni ishlab chiqarilgandan keyin
qayta ishlash yoki qadoqlashdan ko‘ra chiqindilarni to‘xtatish yaxshiroq bo‘lishini
ko‘rsatadi. Ishlab chigarilgan mahsulotlar samaradorlikni  oshirish va
ifloslantiruvchi moddalarni kamaytirish uchun mo'ljallangan bo'lishi kerak. Sanoat
mahsulotlari ishlab chigarishda yashil kimyoning qo‘llanilishi yuzasidan tahlil
natijalari shuni ko‘rsatadiki, yashil kimyoning tamoyil va usullariga mos mahsulot
ishlab chiqarish: - birinchidan, mahsulotning atrof-muhitga zararli ta'sirining
yo‘qligi, global isish, ozon qatlamining yemirilishi va tutun hosil bo‘lishining past
potentsiali, ekotizimlarning kamroq kimyoviy buzilishi va mahsulotning yuqori
sifatdagi ekologik toza bo‘lishiga; - ikkinchidan, xomashyoning texnik va iqtisodiy
jihatdan qulay bo‘lgan joyda tugaydi gan emas, qayta tiklanadigan bo‘lishi,
kimyoviy reaktsiyalar uchun yuqori rentabellik, bir xil miqdordagi mahsulotni olish
uchun kamroq miqdorda xomashyoni sarflanishiga; - uchinchidan, kamroq sintetik
gadamlar, ko'pincha mahsulotlarni tezroq ishlab chiqarish, zavod quvvatini oshirish,
energiya va suvni tejash imkoniga; - to‘rtinchidan, xomashyoning qayta tiklanadigan
bo‘lishi bilan mahsulot ishlab chigari shdagi resurslarning tejamkorligi va
energiyadan foydalanish darajasi past bo‘lishi bilan mahsulot tannarxiga oz ta'sirini
o‘tkazishiga erishiladi.

Xulosa. Ekologik toza kimyoviy texnologiyalar kelajakning kalitidir. Ular
atrof-muhitni muhofaza qilish, tabiiy resurslardan oqilona foydalanish va iglim
o'zgarishiga qarshi kurashishda muhim rol o'ynaydi.Ekologik toza kimyoviy
texnologiyalarga amal qilib, uni ishlab hiqarishga joriy qilsa, ishlab chigarish
samaradorligi sezilarli darajada oshadi, mahsulot sifati va uning atrof-muhitga

bo‘ladigan ta'siri yaxshilanadi, moliyaviy xarajatlar kamayadi. Ekologik toza

https:// journalss.org/index.php/luch/ 244 Yacmop-69 Tom-2 Maa-2026



https://scientific-jl.com/luch/

ISSN:
3030-3680

JAVYHIIHE HHTE/VIEKTYAJIBHBIE HCC/IE/OBAHHA

kimyoviy texnologiyalarni qo’llash, yangi xavfsiz ishlab chiqarish usullarini izlash

kerakligini ko‘rsatadi.
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