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KIRISH

Mavzuning dolzarbligi.Tabiiy ogsilli polimerlar ichida jun tolasi
yanada universal maxsulotlardan hisoblanadi. Jundan maxsulot ishlab
chigarishning xarakterli ahamiyati uning gimmatbaholigi va dastlabki xom
ashyoning tangisligidir. Xom ashyoga ketadigan sarf — harajat bu yerda uning
tannarxiga nisbatan 90-95 % ga yetadi. Shuning uchun iqgtisodiy
strategiyaning asosiy tamoyillaridan biri xisoblangan moddiy resurslarni
tejash yo’lida, mumkin gadar jun Yyigirish sanoati korxonalari ishini
samaradorligini sezilarli ravishda oshirish joyiz.

Shu bilan birga jun keratinidan maxsulot chigarish texnologik
jarayonining barcha jabhalarida tayyorlanayotgan yarimmaxsulotlar ko’p sonli
mexanik kuchlar (og’irlik, bukilish, uzilish, o’ralish va qisilish) ta’siriga
uchraydi va bu cho’zilish yoki taranglashishga sabab bo’ladi. Bularning
davomi sifatida yana qo’shimcha ravishda havo muhitini, namlikni,
yorug’likni, kislorod va mikroorganizmlar ta’sirini ta’kidlash joyizki, bu
omillar ta’siri natijasida faol mexano-kimyoviy destruksiya yuz beradi. Ushbu
barcha omillar xuddi jun keratini ikkilamchi strukturasini buzilishini
ta’minlagani kabi, makromolekulaning ham molekulyar massasini pasayishiga
olib keladi. Jun tolalari detalning yuzasida ishgalanishi maboynida issiglik
ajralishi,  elektrostatik  zaryadlarning  hosil ~ bo’lishi,  shuningdek,

elektronlarning emissiyasi (ko’chishi) yuz beradi. Buning oqibatida buzilish



jarayonini ta’minlovchi erkin radikallarning hosil bo’lishi kuzatiladi.
Atmosfera havosida erkin kislorodning mavjudligi gidroperoksid va peroksid
ko’rinishidagi erkin radikallar hosil bo’lishini tezlashtiradi. Ushbu
makroradikallar 0’z navbatida jun keratinining destruksiyaga uchrash
jarayonining keyingi bosqichlarini jadallashishini ta’minlaydi.

Jun keratini molekulyar massasini pasayishi, shuningdek, uning
makromolekulasini gidrolitik destruksiyaga uchrashi oqgibatida ham yuz
berishi mumkin. Bunda mexanik ta’sirlashish, shuningdek, jun keratinining
amid bog’lar bo’yicha gidrolitik bo’linish jarayonini tezlashishini ham
ta’minlaydi. Erkin radikallarning hosil bo’lishi hisobiga jun keratini
molekulyar massasini pasayishi, 0’z navbatida, junning mexanik xossalarini
yomonlashishiga olib keladi.

Junning asosiy foydali sifatlarini saqlash o’zida murakkab va ko’p
jabhali ilmiy-tadgigot jarayonini aks ettirib, ushbu mexano-kimyoviy jarayon
muommosining yechmi ustida jadal izlanishlar olib borilmoqgda.

Jun Keratinining fizik-mexanik va foydali xossalarini yaxshilash
maqsadidagi izlanishlar davomida bir gqancha hal qilinishin lozim bo’lgan
muommolar tug’ladi. Masalan, tolani boyitish, uning texnologik
ko’rsatgichlarini yaxshilash va tayyor xoldagi maxsulotning qayta
ishlanuvchanligini oshirish shular jumlasiga kiradi.

Ushbu bitiruv malakaviy ishida:

- jun keratinining  polivinil spirt asosidagi kompozitsiyalar bilan o’zaro

ta’sirlanishi tadqiq qilindi.



- junning strukturasiga, fizik-mexanik xossalariga va texnologik
ko’rsatgichlari alohida komponentlari, hamda ular asosidagi polimer
kompozitsiyaning ta’siri o’rganildi;
- polivinil spirt tabiatini jun keratini strukturasi va fizik-kimyoviy xossalariga
ta’siri o’rganildi.
- ko’rsatildiki, junning fizik-mexanik xossalarini yaxshilanishini tolaning
yuzasidagi mavjud buzilishlarni to’liq yoki qisman tiklanishiga bog’liq.
Polivinil spirt asosidagi kompozitsiyaning optimal tarkibi taklif gilindi,
shuningdek, jun tolasining texnologik ko’rsatgichlari va mexanik xossalarini
yaxshilanishini ta’minlovchi usul ishlab chiqildi.
Bitiruv malakaviy ishida keltirilgan ma’lumotlar va asosiy olingan

natijalar — laboratoriya sharoyitida o’tkazildi.



| BOB ADABIYOTLAR TAHLILI
§ 1.1 Junning fizik-kimyoviy va fiziko-mexanik xossalari.

Jun 0’z tolasining qalinligi va uzunligiga hamda tarkibining bir xilligiga
qarab ingichka, yarim ingichka, yarim dag’al va dag’alguruxlarga bo’linadi:
ingichka jun bir jinsli hisoblanadi va tolasining o’rtacha ko’ndalang o’lchami
mkm gacha bo’ladi; yarimingichka jun ham bir jinsli hisoblanadi va o’rtacha
ko’ndalang o’lchami 25-31 mkm bo’lgan nisbatan yo’g’on tivitli va yon
tolalardan iborat; yarimdag’al jun bir jinsli va ko’p jinsli bo’ladi va asosan old
to’la tvitdan iborat. O’rtacha ko’ndalang bunday bir jinsli junda 31-40 mkm
va ko’p jinsli junda 24-34 mkm bo’lib, ular tolasining ko’ndalang o’lchami
sezilarli miqdorda farq giladi.

O’z xususiyatiga ko’ra jun tolasi ikki yoki uch konsentrik qatlamga
bo’linadi: tangasimon, o’zakli va qobigqli. Tibitli tola esa ikkita: tangasimon va
gobiqli gavat hosil giladi [6].

Tangasimon gavat o’zida tolaning alohida qattiq to’qimalardan tarkib
topgan tashqi po’stlog’ini namoyon qiladi. Bu qavatini qalinligi 0,5 dan 2
mkm gacha o’zgarib turadi. Tangasimon qavat chekkasi (qirrasi yoki uchi)
tola naychasining yuqori gismida bo’lib, har doim tolaning yuqori qismiga
tomon yo’nalgandir. Shunga ko’ra tolaning ishqalanish koeffitsenti harakat
yo’nalishiga bog’liq holda farglanadi, ya’ni tolani yuqori yo’nalishga
og’ishdagi ishqalanish koeffitsenti teskari yo’nalishdagi og’ishga nisbatan har

doim katta bo’ladi.



Elektron mikroskopik tadqiqotlar shuni ko’rsatdiki, tangasimon qatlam
o’znavbatida uchta konsentrik qatlamga bo’linadi: endokutikul, ekzokutikul
va epikutikul. Oxirgisi yani epikutikul yuqori kimyoviy chidamlilikka ega
bo’lgan qalinligi 5-10 mkm ga teng nozik tashqi qobiqdir.

Tangasimon gatlam o’zining kimyoviy tarkibi bilan tolaning ichki
gatlamidan ko’proq oltingugurtga egaligi, hamda gidrofoblik xususiyatli,
ya’ni suv yuqtirmasligi ajralib turadi.

Qobigli gatlam jun tolasining 90% ga yaqin massasini tashkil etuvchi
asosily qatlami hisoblanadi. U biri ikkinchisidan aminokislotalarning o’zaro
munosabati va ularning asosiy moddasi —keratinning turli kimyoviy faolliklari
bilan farglanuvchi, bir-biriga teng ikkita o’zaro alogador yarimtsilindrlardan
iborat.

Qobigli qgatlamning quyi molekulyar tuzilishi quyidagi bir-biriga
bo’ysinuvchi struktura birliklarining mavjudligi bilan xarakterlanadi: to’qima
(ko’dalang kesimining o’lchami 2mkm), makrofibrilla (200 nm), mikrofibrilla
(7,5 nm), protofibrilla (2 nm), makromolekula (1,1). Har bir navbatdagi birlik
oldingi birlikning tarkibiy gismi hisoblanadi.

To’qimalar tolaning o’qi bo’yicha yo’naltirilgan bo’lib, xuddi
makrofibrillali  ogsil modda (matriks)ga joylashgan ip shaklidagi
mikrofibrillalardan hosil bo’lgan, har bir to’qima membranaga tutashgan,
to’qimaning uzunligi 50-100 mkm, mikrofibrillaning uzunligi 15 mkm

atrofida [12].



Makrofibrilla 0’z navbatida mikrofibrillalardan iborat, mikrofibrilla esa
-11  ta  protofibrilladan  tashkil ~ topgan.  Protofibrilla  keratin
makromolekulasining quyi molekulyar tuzilishga ega eng kichik hosilasi
hisoblanadi. U 3 yoki 7 makromolekulalardan birikkan [10, 11].

Jun asosan tabiiy yuqori ogsil birikmasi — keratindan tuzilgan. Jun
keratini ~ fibrillyar ogsillarning tipik vakili bo’lib, 20 ga yaqin
aminokislotalarni o’zida saqlaydi. Eng ko’p solishtirma og’irlikka ega:

glyutamin kislotadir:

Glyutamin: HOOC(CH,),CH (NH,)COOH — 13.1-16 %

2)2

Sistin:  S-CH,-CH(NH,)-COOH

S-CH,-CH(NH,)-COOH 11-13.7 %
Arginin: NH —C(NH_,)NH(CH_),CH(NH),-COOH —— 9.2-10.6 %
Serin: CH,(OH)CH(NH,)COOH —— 7.2-95%
Leysin: (CH,),CH-CH,-CH(NH,)COOH — 7.6-8.1 %

Qolgan aminokislotalar fagatgina — 0.4-0.7 % ni tashkil giladi.
Ogsillar tarkibiga kiruvchi aminokislotalarning umumiy formulasi

quyidagicha:

R—(le—COOH
NH,



Har bir aminogruppaning xarakteri R — radikal tabiati bilan aniglanadi,
bunda molekulyar zanjir asosli yoki kislota gruppasi bilan yakunlanadi.
Aminokislotalar o’zaro bir-biri bilan bog’lanuvchi —CO-NH- bog’ peptid bog’
deb, a-aminokislota goldiglaridan tuzilgan gurux esa polipeptid deb yuritiladi.

Ma’lumki, ko’pgina yuqori molekulyar birikmalar qattiq holatda:
chizigli, tarmoqlangan va to’rsimon tuzilishga ega (jun keratini to’rsimon
tuzilishga ega).

Bunday moddalarning alohida vakillari yugori darajali geometric
tartiblilikka ega va ular odatda kiristalitlar deb ataladi. Bu kristalitlar hagiqiy
kristallardan shunisi bilan farq qiladiki, ular moddaning butun hajmi bo’ylab
aniq muntazam takrorlanuvchi geometric shaklga ega emas. Ular o’zida
makromolekulaning aniq tartibda joylashgan hududini tashkil giladi.

Amorf joylarda makromolekulaning joylashishi biroz tartibsizroqg.
Kristallangan va amorf joylar alohida hududni namoyon gilmaydi. Birgina
makromolekulaning o’zi bir qismi bilan amorf joyda va bir gismi bilan
kristallangan joyda bo’lishi mumkin.

Tekshirishlar shuni ko’rsatadiki, jun keratini o’zida nisbatan
tartiblashtirilgan molekulyar zanjir to’plamini (kristallarni), shuningdek qator
oraligdagi tartiblashtirilmagan shaklga ega bo’lgan murakkab, bir jinsli
bo’lmagan yaxlitlikni, ya’ni kompleksni ifodalaydi.

Keratinning yuqori yo’naltirilgan qismi mikrofibrilla va kam
tartiblashtirilgan qgismi — matriks (fibrillyarlararo keratin) fibrilla va

to’qimalarni yaxlit birlashtiruvchi bog’lovchi zveno vazifasini bajaradi.
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Keratinning asosiy polipeptid zanjiri asosan yon funksional
guruxlardan tashkil topgan o’zaro ko’p sonli ko’ndalang bog’lar bilan
bog’langan. Ko’ndalang bog’lar: tuzli, disulfidli va vodorodli bo’lishi
mumkin. Makromolekula o’rtasida, shuningdek Van-der-vaals kuchlari
harakat qiladi. Bulardan eng barqarori disulfidli bog’lar bo’lib, ular kovalent
harakterdagi bog’ga mansub.

Tuzli bog’lar o’zida erkin amino- va karboksil guruhlarni tutuvchi
aminokislotali qo’shni zanjirlarni o’zaro ta’siri natijasida hosil bo’ladi.
Electrovalent bog’lar yaxshi gidratlanadi, yana shuningdek, suv molekulasini
biriktiradi, disulfidli bog’lar bunday hususiyatga ega emas.

Jun keratinida tutash disulfidli ko’prikchalar hosil qiluvchi ko’p
miqdordagi oltingugurt mavjudligi sababli keratin allagachon “vulkanizatsiya”
ogsili nomini olgan.

Turli xarakterdagi ko’ndalang bog’larni hosil bo’lishini sxema

ko’rinishida quyidagicha tasvirlash mumkin:
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Vodorod bog” karbonil guruhdagi va qo’shni makromolekula
aminogruppasidagi kislorodlarning o’zaro ta’sirlashishi natijasida hosil
bo’ladi, xuddi shuningdek keratin makromolekulasida ko’p miqdorda ushbu
guruxlar mavjud. Molekulalararo vodorod bog’lar jun tolasining chidamlilik
xususiyatida katta rol o’ynaydi. Tuzli bog’lar asosan funksional karboksil
guruh (asosan glyutamin kislotasi) va aminoguruh (asosan arginin) ning
o’zaro ta’sirlashishinatijasida yuzaga olib keladi. Sistinli bog’ bitta disulfide
molekulasini keratinining ikki qo’shni makromolekulasida ishtirok etishi

natijasida yuzaga keladi. Bu bog’lar tolaning ho’l holatida, gachonki
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makromolekulalararo vodorod bog’larining roli keskin kamayganda tolaning
yugori chidamlilik xususiyatlarini nsaglash imkoniyatini beradi.

Xullas har bir polipeptid bog’i foydalanilmagan amino- va karboksil
guruhli gator faol aminokislota gqoldiglariga ega. Bu guruhlar hisobiga
polipeptid zanjirining alohida markazlari o’rtasida o’zaro murakkab
ta’sirlashish yuz beradi va o’ziga xos ichki molekulyar tuz hosil bo’lishi
kuzatiladi. Ushbu zanjirlarning alohida guruh atomlari orasida, shuningdek
vodorod bog’ ham harakatlanadi.

Shunday qilib to’g’ri va ko’ndalang yo’nalishda harakatlanuvchi
tortishish kuchlari ko’ndalang va asosiy polipeptid zanjirining burilishiga va
bukilishiga olib keladi. Keratinning molekulyar zanjir shakli, bir tomondan,
har bir alohidazanjirning tegishli qismlari orasidagi o’zaro murakkab qo’sh
ta’sirlashuv natijasida, ikkinchi tomondan, aminokislota radikallarini yon
zanjir  hosil qilish natijasida tiklanadi. Bundan tashqari, keratin
makromolekulasining egiluvchanligi, xuddi boshga har ganday yugori
molekulyar birikmalardagi kabi, shuningdek makromolekula zvenolarining
issiqlik harakati bilan bog’liq.

Keratin tuzilishini o’rganish uchun Astberi rentgenostrutura tahlilidan
keng foydalandi van am holatda tolaning cho’zilishida dastlabki
rentgenogramma doimiy ravishda o’z hususiyatini o’zgartirishini va taxminan
70 % ga yetganda yangi turdagi rentgenogramma bilan almashinishini
tushuntirdi. Bunda o’zgarish harakteri qaytariluvchandir. Ta’sir tolaning

qisqarishi hisobiga o’zgartirilganda ham rentgenogrammaning o’zgarishi
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huddi cho’zilishdagi kabi ko’rinishga ega bo’ladi. Rentgenostruktura
tadgigotlar natijasi dastlabki va deformatsiyalangan tolalar molekulalari
tuzilishidagi farq haqida ma’lumotlar oldi va normal, cho’zilmagan keratinni
U.T.Astberi a-keratin, U.T.Astberi cho’zilganini esa f-keratin deb nomladi.
Rentgenostruktur tahlillarining natijasiga asoslanib U.T.Astberi o-keratindagi
molekulyar zanjir yig’iq holatda, - keratindagi molekulyar zanjir esa cho’ziq
holatda bo’ladi degan xossaga keldi. Shunday qilib, jun tolasining
cho’zilishidagi molekulyar jarayon bukilgan oa-keratinning to’g’irlanishiga
olib keladi.

Astberi  taklif qilgan asosiy polipeptid zanjirlarining yig’iq
konfugratsiyasi keratinning barcha, jumladan tuzilish, energetik va
stereokimyoviy afzalliklarini va uning ba’zi fizik — kimyoviy Xxossalarini
tushuntirib beraolmaydi.

L.Poling va boshqgalar B — ogsillar uchun to’lig bo’Imagan burama o’gli
spiral molekula modelini taklif gildilar.p — keratinning spiral modeli asosida
ikki xil xulosaga kelindi. Ulardan biri aminokislota goldig’iga kiruvchi spiral
uzunligini nazariy jihatdan to’g’ri aniglashdan ibiorat. Ikkinchisi esa tajribada
olingan roentgen nurlari difraksiyasini avval tushunarli bo’lgan chizmalarini
sharxlash bilan izoxlanadi. B — keratinning tuzilishini tushuntirish uchun o’sha
olimlar yig’ma gatlam modelini taklif giladilar. Bu gatlam qo’shni zanjirlari
bilan yon H- ko’prikchalari bilan bog’langan cho’zilgan peptid zanjirlaridan
tuzilgan. Takidlash kerakki, olimlarning  — keratin tuzilishidagi fikirlari bir

xil emas [9,10] .
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B.Berbek va E.Merserlar taxminicha, mikrofibrilla matriksga tarkibida
yugori miqgdorda oltingugurt tutgan ogsillar bilan birikkan [10,13].
Shuningdek, mikrofibrilla- matriks kompleksini turli xil modellari yoritilgan

ko’p sonli ilmiy ishlar mavjud [11,12].

§ 1.2 Jun tolasining xossalariga turli faktorlarning ta’siri.

Ishlab chiqarishda junning sifatini va to’qish jarayonini yaxshilash
uchun namlash, emulsiyalash va yoig’lash usullari keng qo’llaniladi. Yog’lash
operatsiyasi tolaning yuza qismiga yog’lovchi emulsiyaning kichik tomchisi
berishdan iborat. Emulsiya odatdagidek, uch komponentdan iborat: suv, yog’
va emulgatordan. Namlikning junga ta’sir qilish mexanizmi quyidagilardan
iborat: yuqorida ta’kidlanganidek, keratinning molekulyar tuzilishi turli
mustaxkamlikdagi har xil ko’rinishli ko’ndalang bog’larga ega spiralsimon
makromolekulaning tarmoqlangan konfegratsiyasi bilan xarakterlanadi.
Ko’ndalang bog’larning mustaxkamligi yetarlicha yuqoridir.

Taxminan, xar bir sakkizinchi aminokislota qoldig’i mustaxkam
kovolent va disulfid bog’lar bilan bog’langan. Bog’larning boshqa turlari ham
yetarlicha ko’p sonlidir.

Tarmoglangan ko’dalang bog’lar va zanjir markazi orasidagi
ta’sirlashish, odatda keratinda sekinlik bilan deformatsiyalanishga va
deformatsiyalovci kuchlar hisobiga moddaning uzoqg beqaror holatiga sabab

bo’ladi.
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Ma’lumki, jun keratini, xuddi boshqa ogsillar kabi katta miqdordagi
qutiblangan guruxlarga ega. Bu guruxlar keratinda yetarlicha kuchli gidrofillik
xususiyatini ifodalaydi. Havoning 100% nisbiy namligida keratin 35%
atrofidagi namlikni yutadi. Qayt etish kerakki, tangasimon gatlam gidrofoblik,
qobiqi qatlam gidrofillik hususiyatiga ega bo’ladi.

Jun tolasining fizik — mexanik xususiyatlari sezilarli darajada junga
adsorbiylangan namlik mniqdoriga bog’liqdir. Asosiy zanjirning faol
markazlari  atrofidagi, ularning spiral holatiga sbab  bo’luvchi
tortishishkuchlari, shuningdek, molekulalararo xalgalanish kuchlari ta’siri
namlikning yo’qligida yaqqol zeladi. Mutlago qurug holatda jun tolasi
maksimal pishiglik va minumal cho’ziglikga ega bo’ladi. Shuning uchun
molekulalararo va ichki molekulyar bog’lar, agar ularga suv molekulasining
ishtiroki xalagt bermasa deformtsiyalovchi kuclar harakatiga gattiq garshilik
ko’rsatadi. Qachonki keratin strukturasi ichiga suv molekulasi kirganda,
ularning makromolekulasi qutiblangan guruxlari gidratlanish yuz beradi,
natijada o’zaro tortishish kuchlari ta’siri susayadi.

Olimlarning isbotlashicha [14], matriks va mikrofibrilaning namlikni
gabul gilish darajalari mutlaqo farq qgiladi. Tolaga tushuvchi namlik gisman
mikrofibrilla vositasida asosan matriks yordamida yutiladi. Namlikning
yutilishi  tolaning  ko’ndalang  yo’nalishda  sezilarli bo’rtishida
kuzatiladi.bo’rtish nozik, ammo ko’p sonli vodorod bog’larining uzilishiga va
Van-der-Vals kuchlarining susayishiga olib keladi. Bularning barchasi

deformatsiyalovchi kuchlar qarshiligini pasayishiga va deformatsiyaning
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o’sishiga olib keladi. Namlik plastifikator sifatida ta’sir qiladi, natijada
deformatsiya oshadi.

Cho’zilish  jarayonida jun  tolasi  uzunligini  oshishi va
mustaxkamligining pasayishi adsorbsiyalangan namlik miqdopriga bog’liq.
Mutlago qurug, uzunligi 20-25% ni tashkil etgan toilani ko’proq cho’zishga
erishiladi. Odatdagi haroratda suv yoki atmosferadagi dastlabki uzunlikni 70%
gacha uzaytirish mumkin .

Jun tolasining uzilish mustaxkamligi mutlago qurug Xxolatda,
namlikdagiga nisbatan, deyarli 1,5 marta ko’p bo’ladi. Quruq xolatdagi jun
tolasiningf mustaxkamligi, asosan, asosiy polipeptid zanjir uzunligi va ular
orasidagi bodorod bog’lar miqdori bilan aniqglanadi va bunda disulfidli
ko’ndalang bog’lar kam axamiyatlidir . Ayni vaqtda bu disulfide bog’lar
asosly zanjir uzunligini saglash bilan bir qgatorda nam tolaning
mustaxkamligini saqlshda muhim rol o’ynaydi. Tadqiqotlar ko’rsatishicha,
suvdagi jun tolasining uzunligi mustaxkamligi taxminan 30-40% kamayadi,
uzilishning o’sishi esa 1,5 barobar ko’payadi.

Keratinning ikki fazali modelini mexanik xossalarini  o’rganib,
Fyugelman taxmin giladi, matriksga yutilgan suv keratinni kuchsizlantiradi,
ayni vaqtda mikrofibrilla xossalari kabi o’zgarishlarga dosh bera olmaydi. Bu
hagida tajriba natijalari guvoxlik beradi tolaning namlik saglash hususiyatini
egiluvchanlik modeliga, bukiluvchanlik modeliga va qo’zg’alish modeliga
ta’siri o’rganildi. Natijada qoldiq namlikka bog’liq holda bukiluvchanlik

modelini sezilarli darajada kamayishini gayt etildi.
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Deformatsiya vaqtida namlik relaksasion jarayonlar ogimiga kuchli

ta’sir ko’rsatadi. Agar mutlogo qurug jun tolasi cho’zilsa unda qayta
gisqarishga intilish, hamda yuqori elastiklikga ega deformatsiyaning
relaksatsiya vaqti shunchalik yuqoriki, amalda u ko’zga ilg’amasdir.
Cho’zilgan tolaning qisqarish tezligimuhitning nisbiy namligini oshishi
bo’yicha o’sib boradi.
N.A.Arxangelskiyning fikricha suvdagi dastlabki uzunligiga nisbatan 16,3
% ga cho’zilgan tola, uni cho’zuvchi kuchlardan ozod gilganidan 30-40
sekund o’tgach, to’lig’icha o’zining dastlabki uzinligiga qaytgan. Ko’ pgina
olimlar ta’kidlaydiki, erkin holda suvga solingan tola uzilish darajasigacha
uzaytirilganda xam, xar doim yana o’zining dastlabki o’lchamiga
qaytadi.Ammo bu tolaning mexanik xususiyatlari tulig’icha tiklanadi degan
fikrni anglatmaydi. Agar tola 30 % dan ko’proq cho’zilsa. hatto suvda ham
uning dastlabki mustaxkamligi tiklanmaydi.

Turli namliklarda tolaning cho’zilish xolati gastlabki asl
xolatidan 15% ga uzaytirilib tadgiqot o’kazilganda, aniglandiki, xavoning
namligi 0 dan 100 % gacha oshishi bilan relaksatsiya vadti 5,2 10? dan 6.6

* 10"t minutgacha kamayadi.

Ma’lumki,  relaksatsion  jarayonlar  tezligi  molekulalararo  va
ichkimolekulyar boshar energiyalari va molekulalar issiglik xarakati
energiyalarning o’zaro munosabatiga ko’ra aniqlanadi. Relaksatsiya

tezligi, relaksatsiyaning potentsial ~ baryeriga  asosan aniglanuvchi
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relaksatsiya vaqtiga u yoki bu omilning ta’siri natijasida keng migyosda
o’zgarishi mumkin. Jun tarkibida joylashgan namlik  relaksatsion
jaryayonlarni tezlashtirish bilan bir qatorda, relaksatsiya davrini
kamayishiga olib keladi.

Xaroratning ko’tarilishi, relaksatsiya tezliptnp oshlrgyal xolda
analogik ta’sir kiladi. Suvga aralashtirnlga ya xoldya 80°S da kaynatilgan
va 15 % gacha cho’zilgan jun tolastt bir zumda daetlabkp ulchamigacha
ktsskaradi.

R.Djegger va boshqalar proportsionallik darajasidan ortik
cho’zilgan tolaning mustaxkamligi to’liq tiklanganini ta’minlovchi
relaksatsiyaning optimal sharoitini aniglashdi. Suvda yuqori haroratda
tolaga ishlov berish uning zararlanishini chekdashda nisbatan samaralidir
[16]. Masalan, suvda 30 % gacha cho’zilgan tolani tarang holda 24 soat
suvda va yuklangan holatida suvda 1 sutka saglashdi. Natijada tolaning
uzunligini dastlabki xolatigacha gisgardi va uzilishga chidamliligi deyarli
50% ga kamaydi. Suvda 70°S da gayta ishlangan huddi o’sha tolaning
uzilishga chidamlilngini kamayishga nisbatan dastlabki xolatga nisbatan
15 % ni tashkil giladi. Shuning uchun junni ishlashning turli bosgichlarida
yog’lad va emulsiyalash jarayoilarini yugori haroratda olib borilgani
ma’qul, masalan, hozirgi vagtda tolani bug’ yordamida yog’lash usuli
ishlab chigilgan [7]. Ayni vaqtda yog’lashning moxiyati Xxozirgacha
etarlicha o’rganilmagan. Izlanayotgan masalaga ta’lugli deyarli barcha

manbaalarda yozilishicha, yog’lovchinnig Kkiritilishi tolalar orasidagi
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ishgalanish koeffitsnentini pasaytiradi va shunday qilib kalavalash
jarayonida junning yumshogligi hamda vyigirilishi yengillashadi.
S.G.Virin va boshga xorij olimlari tajribada aniglashdiki yog’lanmagan
tolaga nisbatan, yog’langan tolaning ishqalanish koeffitsenti yuqori
bo’ladi [20,7].

Ishgalanish  koeffitsentining  oshishi  natijasida jun to’qish

jarayonini qiyinlashishini ta’minlovchi ishqalanish kuchlari ham
ortadi. Yaxshi ma’lumki yog’lovchinnng samarali ta’siri, avvalo,
to’qishdagi tarash jarayonida jun tolasining uzilishini kamayishida
namoyon bo’ladi. Shunday qilib, yog’lashning mohiyati va uning amaliy
natijalari tugashidagi mavjud qarashlar o’rtasida garama-qarshi fikrlar
paydo bo’ldi.
Bu garama- garshi fikrlarni cheklash uchun asosiy savolga javob berish
zarurati paydo bo’ldi: nima uchun ishigalash kuchining koeffitsenti
ortishi bilan, unga to’g’ri proportsional bo’lgan ishgalanish kuchi
ortmaydi va aksincha kamayadi. Bu har gaysi garama qarshi fikrlar, tarash
jarayonida tolaning o’zaro ta’sirlashish mexanizmi xaqidagi garashlardan
foydalanib tushuntirildi. [15,20] Bu tarashga Kkiritilgan tola gazlamasi
tutamlardan, tutamlar esa o’z navbatida jun tolasining o’zaro chalkashgan
iplaridan iborat, ma’lumki tola turli xil konfiguratsiya va uzunlikka ega.

Mayin tola to’g’ri chiziq, bo’ylab emas, balki qo’shni tolalarning
o’zaro joylashishi bilan, shuningdek, tutamdagi tola shakli bilan

aniglanuvchi murakkab egri chizigli traektoriya bo’ylab xarakatlanadi.
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Bunday xarakat natijasida mayin tola har doim bukiladi. Yuqgorida berilgan
izoxlardan ko’rinib turibdiki, tarash jarayonida tolaning ishgalanishini
egiluvchan talaning ishqgalanishi sifatida qarash tushuniladi, ammo
egiluvchan tananing ishgalanishida, nafaqat ishgalanish
koeffitsienti, balki tananing turli xil ko’pkarrali bukilish xususiyatlari xam
muhim ahamiyat kasb etadi.

Yog’langan tola ishqgalanish koeffitsienti dastlabki tolaning ishqgalanish
koeffntsientiga taggoslanganda 1,3-1,6 marta oshadi. Bunday sharoitda
tolaning qattiqligi namlik va boshqa emulsiyalovchi komponentlar ta’siri
ostida bir necha barobar kamayadi. Dalillarga garaganda [ 17 ] nam
tolannig qattigligi 15 baravar kamayadi, tabiiyki bu ishgalanish kuchi va
tolaning qarshiligini  pasayishini ta’minlaydi, qattiglikning birdan
kamayishi tarash jarayonida tolaning ishqgalanish koeffitsentiga sezilarli
ta’sir o’tkazadi.

King, namlikning oshishi bilan tolaning ishqgalanish koeffitsientini
oshishini quyidagicha tushuntiradi: namlikning oshishi, avval aytganimiz-
dek, tola qgattigingini pasayishiga olib keladi, bu xodisa esa o’z navbatida,
tola juftlari orasidagi tutashuvlar maydonini oshiradi.

Yog’lovchining mnqgdori va tarkibi, hamda tabiatini o’rganish,
aynigsa katta qizigish uyg’otadi. Tadgiqotlar ko’rsatadiki [19] kichik
ishgalanish koeffitsienti tola 0,2-0,3 % (tolaning massasiga nisbatan)
yog’langanda kuzatiladi. Yog’lovchining tarkibi tolaning ishqgalanishiga

sezilarli ta’sir ko’rsatadi. Kuzatishlar ko’rsatadiki, yog’- lovchi tarkibida
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yuqori faol moddalarning ishtiroki, yog’lash jarayonida yaxshi samara
beradi. Yuqori faol moddalarga asosan yog’ Kkislotalar va ularning

xosilalari taallugli bo’lib, ulardan olein kislotasi ko’p qo’llaniladi.

Yugori faol moddalar kiritilganda, uning molekulalari zaiflashgan tananing
yuza gismiga adsorbillanadi va mono va bimolekulyar gatlamlar hosil giladi.
Olimlarning fikricha [21.22] adsorbiylangan yuqori faol moddalar gavat
zaiflashgan tana yuzasidagi faol molekulalar bilan o’zaro ta’sirlashib,
modekulyar kuchlar xarakatini neytrallaydi. Tana orasidagi tortishish pasayadi

va buning ogibatida ishgalanish kuchi kamayadi [21.22].

A.B.Pakshvetening [21] xisoblashicha yuqori faol moddalarning
miqdori, kimyoviy tarkibi, tolannng og’irligiga nisbatan 0.02-0.05 % bo’lgan
monomolekulyar gatlamning hosil bo’lishida muhim ahamiyatga egadir. Yuqori
faol moddalarning 0.05 % dan yuqori bo’lgan konsentratsiyasida gisman
yo’naltirilgan va yo’naltirilmagan molekulalarning polimolekulyar gatlami hosil
bo’ladi. Bunda ishgalanishga preparatlar qovushqgoqgligi va tola xarakati tezligi
katta ta’sir ko’rsatadi.

Yugoridagi izoxdan ma’lumki yog’lovchining xosssalariga preparatning
yuqori tarangligi, zichligi, dispersligi, namligi va boshga xususiyatlari katta
ta’sir ko’rsatadi.

Yog’lash va emulsiyalash jarayonlarining ijobiy samaradorligiga, yog’lovchi va
emulsiyalovchi tolaning yuqori gismiga bir xil me’yorda ta’sir gilganda
erishiladi [ 21.24-26].

Jun tolalarining bir me’yorda yog’lanish tangachalardagi
ishgalanish koiffitsenti farqini pasaytiradi va bunga qarshi o’laroq,
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gazlama tayyorlash jarayonida yog’lanishi katta ahamiyatga egadir.
Namlash va yog’lash jarayonlari jun tolasining elektrlanishiga
sezilarli ta’sir ko’rsatadi. Tolaning ishqalanishi natijasida ularning
yuzasida elektr zaryadlar hosil bo’ladi [27], va tola elektrlanadi.
Elektrga qarshilik ortgani sayin tolaning elektrlanish quvvati ham
yuqori bo’ladi. Bunda elektrlanishning qarshiligi giperbolik
bog’lanish bilan ifodalanuvchi namlikning saqlanishiga bog’liqdir
[28,29]. Turli tolalarni ularning namligidan kelib chiqgib, nisbiy
elektrostatik va  butun elektrlanish  qgarshiligini  o’rganish
ko’rsatadiki [29] jun tolasi namlikning o’rganilgan barcha
jabhalarida paxta, viskoza va neylon tolalariga nisbatan yugori
garshilikka ega bo’ladi. Namlik saqlash xususiyatini oshishi
tolaning, aynigsa uning alohida ahamiyat kasb etuvchi gismlarini
elektrlanishini keskin pasaytiradi. Tajriba ko’rsatadiki, havoning
nisbiy namligi 10 % dan 90 % gacha oshganda elektr qarshilik
million marta va tolali materiallarning elektrlanishi 50 va undan
ortig marta kamayishi mumkin [29].

Jun tolasining yetarlicha nam holatida va hatto havoning eng
yuqori namligida ham tolada saqlgqnuvchi namlikning ta’siri
elektrostatik zaryadlarni hosil bo’lishini oldini olishda yetarli emas.
Shuning uchun, bunday hollarda antistatic preparatlardan
foydalanish  zarur. Antistatiklar kationaktiv, anionaktiv va
noionogen moddalarga bo’linadi. Ulardan eng samaralisi-

kationaktivlardir. O’ta faol antistatiklar yuqori darajadagi namlikda
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ta’sirlashadi [29]. Kationaktiv antistatiklarning tolaga yuqori
moyilligi natijasida, preparatning past konsentratsiyasida ham (0.3-
0.4%), yaxshi texnologik samara beradi.

Ta’kidlash joizki, odatda yuqori faol moddalar mustahkam

[13

“ yuvilmaydigan “ antistatic samara bermaydi. Yuvish jarayonida
preparat yoki tolaga, yohut yuvuvchi eritmaga o’tib ketadi [28].

Jun to’qishda, turli xil mashina va uskunalar uchun
elektrlanishning yuqori samaradorligini o’rganishga oid qator ilmiy
ishlar yaratilgan [28,30]. Junning elektrlanish izchilligiga ko’plab
omillar ta’sir qiladi: yuvish usuli, jundagi qoldiq yog’larning
ko’pligi, uzunlik va tolaning yog’ bilan qoplanganlik darajasi,
yog’lash omillari va boshqalar. Ularning orasida ikita omilni
ajratish muhimdir: namlik va yog’lovchi bilan ishlov berish, ya’ni
avivaj va antistatiklar bilan gayta ishlash.

Junning elektrlanishiga namlikning ta’siri ko’pgina ishlarda
o’rganilgan [31,32]. Junning elektrlanish jarayoniga, shuningdek
jundagi qoldiq yog’ ham ta’sir ko’rsatadi. Tadqiqgotlar natijasi
ko’rsatadiki [7], qoldiq yog’ miqdorining oshishi junning
elektrlanishini ancha pasytiradi. Junning elektrlanishi taxlil
qilishda, qoldiq yog’ning saqlanishini, ba’zan, kam ta’sir qiluvchi
omil sifatida qarashga to’g’ri keladi.

Ayrim ishlarda [30] junning elektrlanishiga emulsiya eritmasi pH
ining ta’siri o’rganilgan. Tekshirishlar o’rgatadiki, pH=2 bo’lgan

eritma bilan ishlangan jun tolasining qarshiligi, Kkeratin
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aminoguruhlari bilan tuz hosil bo’lish hisobiga pasayadi.
Yumshatilgan suv bilan ishlanganda junning elektr garshiligining
yomonlashishi ham bunga tasdiq bo’lib hizmat qiladi.

Shunday qilib, junga yog’lovchi emulsiya ta’sining mohiyati
quyidagicha: molekulalar orasidagi ishqgalanish kuchi kamayganda,
alohida makromolekulalar kabi to’liq va quyi molekulyar
ko’rinishdagi jun tolasining egiluvchanligining oshishi bilan, hamda
buning natijasida tolaning elektr o’tkazuvchanligi va
deformatsiyalanishining oshishi bilan izohlanadi. Bu omillar o’z
navbatida toloalar bog’lanishini butun hajm bo’ylab kamaytiradi va
tarash jarayonida ularning ajralishini osonlashtiradi.

Ko’p sonli tajribalarga asoslanib, yog’lovchi va
emulsiyalovchilar tarkibga asosiy quyidagi talablar qo’yildi [33,35]
saglashdagi stabillik va bir jinslilik, tola yuzasiga teng o’lchamda
tarqalish  antistatic xususiyatga ega bo’lishi, jihozlarning
korroziyaga chidamliligi, o’zining qovushqoqligi, egiluvchanligini
o’zgartirmasligi, terini kuydirish va zaharli qobilyatga ega emasligi,
yoqimsiz hid targatmasligi, yuqori yonuvchanlikka ega emasligi,
tola rangini o’zgartirmasligi, tola yoki ipning zarur fizik-mexanik
xususiyatli kompleksgacha jamlash va to’qimachilikda qayta ishlash

jarayonlarga chidamliligi.

=24 -



METOJIUK KUCM

KOHHMBOPJIAPIAH OJIMHAIMI'AH TOJIA BA UIIJTAPHUHI
TY3NJINIIN, XOCCAJIAPH.

’KonuBopnapaad onuHAIUTIaH TaOWUN TOJIAJJAPHUHT aCOCUN MOJJacu
- okcwiuiap (KyHJa - KepaThH,HMaKaa - (uOpoWH Ba CEpUIIMH) JTaH TAIIKHII
Tonrad.  TaOuuil  OKCWIIAPHUHT  MaKpOMOJICKYJajdapH TypJu
AMUHOKHUCJIOTAIADHUA ~ Koyiukiaapuaad (20ra sSIKMH) TallKAJ TONaau, yJap
nentua anokanapu (-CONH-) epnamuaa oupnaimagunap:

(-CO-CH-NHCO-CH-NH-)
| |
R, R,

Oxkcuiap aMUHOKHUCIIOTalap Typy, yJIapHUHT COHU Ba MaKpOMOJIEKYJiaaa
xonamuimy Oyitnda gapxinanaaunap. JKyH KkepaTUHUIA acOCaH aclapruH,
[IyTaMHH, IIUCTHH, CEpUH, JEHIIMH KHCIOTalapy yupaiau.
@uOpOUH Ba CEPULIMH 3Ca acoCaH IJIMIMH, ajJaHWH, CEpUHIAPIAAH TAIIKHII
tonagu. Kepatun makpomonekynacu 3BeHonap conu 600-700, ¢dbubpoun Ba
cepunmHaa aca 300ra sxkuH.  OKCHI MakpOMOJIEKYJIAIAPA TapMOKIHN

TY3WJIUIIra 3ra.

XKyH xepaTUHUHUHT QapKIaHAAUTaH XyCyCHSITH — MaKpOMOJIEKyJanap
opacuja TUCYIb(OUT KOBAJICHT aJOKaCUHUHT (- S — S -) 6opauruaup.

Kyn tonacu . Kyn ned, Typiu XalBOHJApHUHT (KyH, 2UKH, Tys Ba
Oolkanap) MyCTUHU KOIUIaraH ToJiajapra auTHiIajiu.
TykMMauWJIMK CaHOAaTH Y4YyH AacOCaH KyH JKYHH
unuiatunaan.  JKynma kepatungad (90%) tamkapu
MUHEpaJ, MyM Ba MOI MoJijaiapy, TUrMEHTIIap Oysaau.

KepaTuHHUHT TYy3WJIHIIM Mypakkad Ba HOTEKHC
Oynanu. Xo3upru TylryH4a Oyiinya ydta CHpajiCHMOH
MaKpoMoJieKyJia OuTTa MNpPOTOPUOPWIIIAHU  XOCHII
kwiaan (Tpoccra yxmam). llta nporodudpumia
MUKpohHUOpHUIIIaHU XOCHII KHWJIQIAJIap.
Mukpodubpmnanap ¢uOpHIIaHK XOCWJI KWJIaaujap. @
Oubpusia TY3WIHIIKMIA KPUCTAUT Ba amopd >Koinapu a &
Oynasu.

Kyn Tomacu Mypakka® Ty3uWjuIIra sra, y yd4 KarjaMJiaH TamlKul
TOTIA/IN: TAHTAa4aj U, KOOMK Ba y3akjaH. TaHTadanu KaTjiaM €Kl KyTukyna - 1
TOJIAaHU YCTKH KatjiaMu Oynub, XuMos pojuHHU Oaxkapamu (5-pacm). Y Oup-
Oupura 3WdY JKOWJAIITaH TaHradaJapiaH TalIKWAJI TOmaau. |aHradyaHWUHT
KamuHIurd 1 MKM ra TeHr Oynaau. Xap Oup TaHrada KWCJIOTa, XJIOp Ba
Oorka 1-pacm.
peakTHUBIApra YyugaMiIiM Mojjiajiap OWiaH KOIJIaHTaH. Kyn
TOJIACHHUHT MUKPOCKOII
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Kobuk katmamu exu KOpTeKC —2 TOJaHUHT aCOCHUIA 0oCTU/a
KypUHHUIIN
KaTJaMHl XUCOOJIaHaIM, Y YPUYKCUMOH XyXKailpajapJaH TallKwi Tonaad. by

XyXaipanap KUMEBUN TabCUpJapra YUJAaMCU3 MOJIaIap opKaiu Oup-Oupura

eTHIIanIap.
[y cababmu Oy3wiranga Tojlajap  YPUYYKCHMOH XYysKaipajapra
napyananagd.  KoOWK KarTiaMu WKKA KACMJIM Oynajau, OWp KHCMH

MapOKOPTEKC - KATTUKPOK Ba MILIKOPra YWJAMIMPOK Oynaau; HKKUHYUCH
OPTOKOPTEKC — KATTUKJIUTH KaMPOK Ba MILKOpra ynjgaMcus Oyinaiu.

TomanuHr ypracupa ys3ak — 3 Oymamu, y Kypuo KOJITaH
IUTACTUHKACMMOH  XYy’Kalipajap/laH TalllKWiI TOIAaJIH. V3ak TonaHu
KaTTUKJIUTUHU Ba KAIMHIUTHHU OLIUPAJIH.

Ty3wIMIIMHUHT ~XapakTepura Kapad >KyH Tojajlapu TypT Typra
OynuHaIu:

a) MOMUK - MaillMH, KajiTa, *KUHTajakK ToJjia Oyau0, UKKW TaHTadalyd Ba KOOUK
KaTJIaM/IaH TallKui Tonrad. Juamerpu 14-25 MxM Oymaam.

0) opanuk ToJla KaJMHPOK Ba Jarajipok Toyia Oynu0d, y4 KaTiaamaaH ubopar,
aMMO y3aK pUBOXJIAHMaraH Ba Y3yK-y3yk Oynamu. uamerpu 25-36 MK
Oynasu.

B) JaraJl TyK sHajga kanuHpok. [lmamerpm 35-50 mxMm Oynagu. Y3aru
PUBOXIIAHTAH KaJIMH TOJIA, TAaHTayajJapu KaTTa-KaTTa Oyiaau.

I) YIMK COY KajuH, Jaraj, NUIIUKIUTH [MacT ToJa, KyHJAJIaHT KECUMHUHHU
JespJIn TyJIUK y3ak srayarad. Jluamerpu 5S0MKMIaH opTuk Oynanu.

Ky# »xyHuHM OMp XWIIM Ba Xap XWUIMra axparaguwiap. bup Xuum
KYH acocaH OuUp Typiau TojdajapliaH TallKWi Tonmaau.  TonamapHUHT
KaJTMHIUTUra Kkapab OyHaka >KyHHU: WHTHYKara - MOMHUK/IaH TalllKWJI TOMaau
(14-25 MkM); SpUMHHTHYKAara MOMHK Ba OPaJMK TOJAJaH TAIIKHJI TOMaId
(25-31 MkM); spuMaarajra MOMHK Ba OpajMK TOJNafaH Tamkwitonrad (31-
35 MKM) ToJIasiapra axxpaTtaauiap.

Xap XWJUIM JKyH 3Ca Typid >KYH TOJIACHHM TYypJapHJaH TalIKuil
Tonmagu. Y sipumaarain (MOMHMK, OpaJiMK TojJa Ba Oup 03 Jaraj TyKAaH) Ba
narain (TOJApHUHT TYpT TypUJaH TalIKWI TOMAIM) )KyHIa OyJIUHAIH.

Muruyka Ba  SIpUM HMHIMYKAa KYH acoCaH €HI'WJl KyHIakiud Ba
KOCTIOMOOIT razjamMa y4dyH MIUIaTWJIaAM, Jaraia >KyH 3ca jJaraj rasjiama,
nuiiMa uiutad YuKapuIaa KyJuTaHuIa Iu.

U naxk . Oy spuM XamapoTJApHUHI MaxcCyC OKCHJI YMKapaJuraH
O0e3ngaH uuKaaurad mMaxcyior. CaHoar yuyyH acocaH TyT OapruHH elauraH
KYPTHUHT (MTIAaK KypT) UTIaTd aXaMUSTIUAND.
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Unak kypTuHU Maxcyc WIHaK KypTH
OoKaauran XykKajJukjapja TMapBapull Kujaaumap.
WNnak KypTu puBOKIIAHUII JaBpHUIa TypT OOCKUYTaH
yTaau: ypyr (TyxyMm), KypT, TyMOaKk Ba KaraJjak.
KypTHu mapBapum Kuiradaa YHUHT TaHacH[a
OKCHJUTADHUHT  aJIMAIIUHYBU  yTajH. Tyt
TapaxTHHUHT Oaprumaru OKCHJITIap
aMUHOKHCIIOTaJlapra napyanaHajy. YHunan
TalIKapu KypT OpraHU3MUIa
AMUHOKUCTIOTAJIAPDHUHT TY3WJIUIIUAA  y3TapHUIIliap
yTaa®, SHTH aMHHOKHUCIIOTajIap manao Oymaiu.

-pacm.
[Mwia WOUHUHT MHUKPOCKOI
OCTH/Ia KYPUHHUIIIH.

Hatmxana rymbak xocun OynMIaH OJIIUH KypT TaHacujga  TypJu
aMUHOKHCIIOTAJIapAaH TaIllKWJ TOMTaH CYIOKIWK TyIllaHagu. by
CYIOKJIMK/IaH WTAKHHU TalIKWJI KWJaJWTaH OKCWiUIap - (MOPOWH Ba CEPHIIMH
(umak exrmMu) XOoCHII Oynaau (2-pacm).

[Munnanu ypam naBpuaa 2 Ta MHTHYKA WIAK YuKapaad. by umakiap
CepUIIMH epaaMuja Oup-Oupura enummubd umkaau. Mnak xocwn Oy
naBpuga  20-30 Makpomoliekysia  MUKpoduOpwIiazapra  Oupiamaim,
MUKpouOpriLIanap 3ca ¢pudpusuiara Oupiamiaim.

OubponH MaKpOMOJIEKyJalapd TapMOKIM TY3WIHIITa 3ra, amMMo
YHUHT [IOX4Yajapu KepaTuHra HucOataH Kuuukpok Oymamu. Illy cabGaGmm

(buOpOUHHUHT TY3WINILN KepaTuHra HucOaTaH TapTUOJHUPOK Ba
KPUCTAIJIAaHUII JapakacH FOKOPUPOK Oyau.
Mukpodubpminanapau  amopd  koiapuna, bubpumia Ba

MuKpopubOpwianap opacuia OyIUIMKIAp, KOBakjap, epukiap Oymanu,
ynap ToJia Xaxxkmuuu 10-15% tamkun kunaau.

CepuumH Tapkubu Oyiinuya ¢(uOpouHra yxiami, aMMO YHUHT
TY3WIHIIHA OUp 03 TApTUOCU3, KPUCTAJUTAHHMIII JApaKacu KHIUKPOK OyIaiu.
[Munna unuavHr y3yHiuru 500-1500 mraua eranu. Kynpananr kecumu 3ca
Oypuakiapu aijlaHMa IHakiagard ydOypuakHu sciaranu (mumamerpu 10-12
MKM).

Nnak KypTH uWKapaguraH WIHA KaTjaM-KarjiaM >KOWJIAITHpUO
MAJUTaHu Xocui kunaau. [lurma mauparu kypT rymOakka aimanagu. ['ymOak
sca 15-17 xyHnmaH keiuH kananakka aitnmanagu. Iy cababmu numia ypana
Oomutaranjad keWnH 8-10 KyH vumMaa Tepuiaad Ba J1acTIaOKU  MIILUIOBra
Ooepwraau. JlactiaOku WIIOBAAH MakcaJ MWUIAHU 4YyBaTHO, WIAK OJIMIIL
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UyBaruim maxcyc mamuHanapiaa oaxapuiaan. Yysartranma 4-9 mwwia unm
OupnamTHpUInO KajaBara ypaiaaud. by unau 1xom unak ae0 ataigunap.

OkcHil/IM  TOJIAJIAPHUHT  XO0CCAJapH. YJIAPDHUHT  (PUBHK-MEXaHHUK
Xoccajlapy acocaH KUMEBUN TapKuOu OuiaH OenruiaHaau.

KyH TONaCHUHMHI MHUIIUKIWTH KUYUK, y3aluIIM OKopu Oynanu, Oy
MaKpOMOJIEKYyJaapHU CHUPAJICUMOH INaKiW OuiiaH OOTNMK.  Y3aluiiHu
KanuII
KOK Ba 0JJIACTHK KHUCMH YCTyH Kenamu. WMakHUHT THIIAKIATH JKyHTa
HUcOaTaH IOKopu Oynaau, cababu  MaKpOMOJIEKYJalapHU  KaMpOK
TapMOKJIQHUIIM Ba 3WYPOK  KoWnammmmuagup. OKcuuid — Tonanap
HeJUTIoNIo3aIapra HucOaTaH HaAaMHM KaMpoOK foTaauiap. byHnaa mummkmuru
KaMmasii, 4y3WIyBUaHIIUTHU 3Ca OpTaau (XycycaH xxyHHH). by Tomnamap 110 C
(unak) Ba 130 C (xyH)raua y3 xoccanapunu Wykormaiiau, 160-170 C nan
KEeWMH Xoccallapja KU y3rapuiuiap HaMoeH Oyiaau.

0O06-xaBo Tabcupyaa KepaTuH Ba GUOPOUHIN (HOTO-KUME ECTPYKIUSICH
yTajay, HATUXaJa TONAJlapHU MEXaHHUK XOoccallapy eMOHJanaau. XyCcycaH 00-
xaBora wumnak yuaamcu3 Oymanu, 200 coaT TalIKd MYXUT TabCUpHUAA
KOJIMPWJITAaH UMNaK NMUIIUKIUTAHA 2 OapaBap #ykoTtaau. Wnak wmypr,
AIIACTUKJIUTH MACT Ba TUTPOCKOMUKIIUTH IOKOPHU OysIaau.

OkcWIIM ToJalap HWIIKOPHM XaTo CYIOK JSpUTMalapura YujJaMcu3
Oymamu, amMMO MHHEpal KHCJIOTaHH CYIOK Ba OpPTaHHK KHCIOTaHU KYIOK
SPUTMACHU TabCHUPHIA YHIAMIHPOK OyIaau.

IMotumMep HJPUTMAJAPUHUHT KOBYHIOKJIUTH

KOBYHIOKIMK IOKOpPU MOJIEKYJIAp OUpHKManap 3SpUTMalapUHUHT
XapakTepiau Xxoccacu XucoOjaHaau. YHAaH (QoiganaHu® mojuMmep Ba YHJa
Oynmaguran Oapua Vy3rapunuiap Xakujaa OOIUIaHFUY MabIyMOTIAp OJHII
MYMKHH.

KOBYIIOKIMKHY aHUKJIAUTHUHT OWp Heda yCcyJjulapu MaBxyd. AMMo Oy
yCyJiIap NOJIMMEP 3pUTMAapH KyJa FOKOPU KOBYIIOKJIMKKA 3Ta SKaHJIUTHUra
Kypa MabiayM KHUMHYMIMKIAp OwjaH amanra ommpuiaau. JKymanas,
KOBYIIOKJIMKHU ~KalWULSIp BHUCKO3UMETpJIap OWaH aHUKJIAITHUHT KEHT
TapKaiaraH ycynu Qakart cyrontupwiran (konuentpamus 1 — 3% naH opTUK
OyymMaraH) spuT™Malap yuyyH KyJIaHUIAIu.

FOkopu KOHIEHTpalMsUIM SPUTMAIAPHUHT KOBYIIOKJIUTHHU YIdalll
Y4yH oOJaTia IIApUKJIM BHUCKO3UMeETpiapaaH Qoipananmwiaau. bykkan
MOJUMEPJIAPHUHT  KOBYIIOKJWTMHUA aHUKJIAIl MYyMKHH 5Mac. bYykkan
nojauMepiiapa  IJIaCTMK  OKUM  yiuaHagu.  [Dmactuxkiuk — Terutep
KOHCHCTOMETPH THUIHUAAru acooOapaa aHUKJIaHAIN.

[Tomumep  SpUTMAJIADUHUHT  KOBYLIOKJIWIM  KyMHJArn  y3ura  Xoc
XyCyCHsITIapra sra:

1. IHonumep 3pUTMANApPUHUHT KOBYIIOKJIUTH OJAaTAa KyWH MOJEKYJISp

OupuKManIap SPUTMATAPUHUHT KOBYIIOKJIUTHAAH OUp KaH4ya I0KOopU OYaau.
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2. TlonumepnapHUHT CYIOJITHpPWITaH spurMmanapuruHa HpioToH Ba
[Tyaii3zenp KOHyHIapura OyiicyHaau, SbHU yJIApHUHT KOBYIIOKIUTHA OOocHMra
OOFIUK OVIManIu.

3. IOxopu Momnekysip OUpUKMalap SPUTMATAPUHUHT KOBYIIOKJIUTH
KOHIICHTpAIIUS OPTUILK OuJiaH opTHO OGopasu.

Huma yayH momumep 3puTMalIapy IIyHYATUK KaTTa KOBYIIOKIUKKA 3ra
JieTaH CaBOJI TYFHUIUIIIN MyMKHH.

OpHUTMa KOBYIIOKIUTUHUHT Oapya XyCyCHSTIapH MaKpOMOJIEKYJIaHUHT
3aH)KUPCUMOH TY3WIWIIHM Ba YJIAPHUHT KaTTa yiayamid OYnuiim-ra OOFIUK.
Tapkubuna WHHUpUK 3appada €KMW KaTrra MOJIEKyJla OyiaraH spuTManap
KOBYIIOKJIUTY TUAPOAMHAMHUKA HYKTaW Ha3apuaaH KapajiraHia MmoJMMEpHUHT
y3yH 3aHKHUPIM  MOJEKYyJalapd CYIOKIMKHUHT  OKHUIIWra KapIIWIHK
KypcaTulId Ba  CYIOKJIMK  MOJIEKYJacH, MAaKpOMOJIEKyJla  3aHXHpHU
ATUIYBUAHJINTHIAH Y3 XapakaTHHH CEKWHJIAMITHPHUINTa MaxOyp OYViIuImviHU
OCOH TYUIYHTHPHUII MyMKUH™*.,

[Tomumep sputmanapununr llyaiizenb TeHTNIaMacuaH 4yeTra YHUKHUII
cababmapuHu Kapa® uYuKaMu3. MablIyMKH, KOBYIIOKJIUKHU KaIUJUISP
ac600ap épaamuaa aHUKJIAIl KOBYIIOKIUKHYA KanWUIApAaH YTyBYM CYIOKIUK
Te3NMUru Omnan OornmukauruHu udonaiopuu ['onen [lyaiizens TeHrmamacura
acoCJIaHTaH:

4 4
Q_zrAkP GyHnan n _rzr'APt (18)
T 8y 801
bynna: P — CyIOKJIHMKKa TabCUP KUIYBYH THAPOCTATUK OOCUM;
Q — xamwuisipman 7 BaKT Opalufuaa OKUO YTraH CYIOKJIHK
MUKJI0DH;
I —Kanuuisp paauycu; | — xanumisap y3yHiIuruy;

H — CUCTCMAUUHI a0COJIIOT KOBYILIOKJIMI'H.

Jlemak, AP = Ah - p 6ynanu, Oyama Ah — CylOKIUK yCTYHUHUHT OallaHIJI|TH,
p — CYIOKJIMK 3UYJIUTH.
rr*APt

Bucko3umerp yuyH y3rapmac kuhmar K :W

oyica, (18)

TEHIJIaMa Kyhuaaruda €3uinaiu:
n=Kpt (19)

DOpuTMa KOBYHIOKJIMITMHUHT JPUTYBYM KOBYILIOKJIWIUIA HUCOATH
HUCOMI KOBYHIOKIMK feiunaan. CyroaTUpWiral 3puTMa Ba SPUTYBUMHUHT

L*Cyrokmik Ba S5pUTMaHUHT Y3 3appadanapuHUHT OUP-OMpHra HUCOATAH CHIKUIIUTA
OKUIIINTa, OKUIITA KApUIMJIMK KYpcaTHIL KOOUTUSATH.
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3UYJIUTH aMalija y3apo TEHr OYiaraHu yd9yH 1 = k't Oymamu, y Xomiaa

Do = Mopuna_ Nes = tl , Oyama t Ba {p spuT™Ma Ba S)pUTYBUYMHUHT OKHIII BaKTH.

2pumyeuu 0

Arap IOKOpUJaru IIapTiap CakjJaHCa Ba CYIOKJIMK OKHMH JIAMHUHAp
Oynca, HHMCOMM Yy4YyH OJMHAIUTaH KUMMaT KOBYIIOKIMK ViadaHa&TraH
BaKTJAaru a0coioT OOCHUMHHUHI KuiiMatura OoOfiMK Oyiamaiad. P HHUHT

KHIIMaTH OKHII TE3JIUTH g—$ HU OeNIruiaraHd y4yH HUCOMI KOBYIIOKJIHMK Xam
OKHUII TE3NMUTUra OOFIMK dMac, Ae0 alTHUII MyMKHH. XaKUKaTaH Xam,
KYMUWIMK KyHH MOJIEKYJISIp CYIOKJIMKIIAp YUyH IIyHAal X0 pyi Oepau.

FOxopu mouiekysisip Oupukma 3puTManapujia 3ca I0KOpHUIaru Kouiaaan
YeTra YMKHIN Ky3aTHIaau; TaxpuOaaa TOMMIITaH HUCOWM KOBYIIOKJIWKHUHT
KuiiMaTu 60cuM opTuiy Owiran kamasau. [lomumep spuTManap KOBYIIOKIUTH
xoccanapuHuHr [lyaiizens TeHrnamacuaad OyHaal yeTra YMKUIIIra UKKU XUl
ca6ab Oop: OupuHUYMIAH, DOpPUTMAZAru Iap MIAKIWAArd FyXaHak
MaKpOMOJIeKyJla OKHWII BaKTHIa pPOCTIaHAId Ba OKUM HYHaIUIIN Oyiinda
opueHTauusuiaHaau. HaTtwxkaga okuMra KypcaTWiaJuraH KapIIWiIuK Ba,
NEMAK, KOBYILIOKJIMK KamasiJiu. NkxkuHunaaH, KOHIICHTPJIAHTaH
SpUTMANIApAard  MakpoMoJieKylanap  Oup-Oupura  sSKMHJIAAgd  Ba
accolnuatiiap XOCuia OVIHMIIM MMKOHHUSITH OpPTajy; accolfariiap 3ca OKUMIa
KyWwId KapUIWiIUMK Kypcaraau. bocuMm opTuUIIMAaH OKMMHHMHT Te3JIaimo
acconmariap emu-pwia Oouuaiiau. Hatwkana oxkumra OynraH KapIUWJIUK,
STbHU KOBYIIOKJIUK KaMasiau.

TeMmneparypa opTUIIM OWJaH 3pUTMaJa MUKPOOPOYH XapaKaTHHUHT
MHTEHCUBJIUTU OpTaau Ba Oy XoJauca sHA accoluariap XOCWJI Oyiuimra
KapIIWIMK KypcaTaaud; HaTWXKaga IOKOpU TeMmieparypaga HproToH Ba
[lyaitzens KOHYHJApWAaH 4deTJIaHUIl KaM Oynaau. byHman Tamkapw,
TEeMIEPATypaHUHT OpPTHILH cucTeMaja WYKH UIIKATAHUII
KO3 (ppUIIMEHTUHUHT KaMaluiumra o0 Kenaau. KoBymokjmk
KOA(QDUIIMEHTHHUHT TeMreparypara OOFIUKIWTUHU KyWUJard TEHTJIaMa
Oowinan udoganaHUIIM MyMKHH:

E
n=A-er" (20)
bynna A4 — noumuii KuiimMaT; £ — aKTUBJIAHUWII SHEPTUSCH, SbHU 1 MOJIb
MOJJIAaHU  aKTHB XOJTa KEJITHPHIN YUyH capd KWIMHAIUTaH dHeprus. R —
raz JouMuiiIuru; I — abcooT TeMmreparypa. e — HaTypall jorapudmiap
acocu.

o E
T xanya xatTa O6y7ca, AT ndoaa Ba )pUTMAHUHT KOBYIIOKJIUTH TITyHYa

KMYUK OYynamd. AMMO SpUTMa TEMIEPATypaCHUHHHI OPTHUIINM XaMMa BakT
oJMMepJiap SpUTMAIAPU KOBYIIOKJIUTUHUHT KaMailuImra 0J1n0
KenaBepmaiau. bab3u xoimapaa XapopaTHUHT OPTUIIUA OWJIaH KOBYIIOKJIMK
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opTaju, YyHKH MHUKPOOPOYH XapaKaTH HHTCHCUBIUTUHUHT OPTUIITH OKUMIATH
y3yH MOJICKYJISIp 3aH)KUPUHHUHT OPUCHTAIMSIIAHUIIINATA XATaKUT Oepaiu.

[Tomumep SpUTMAaJIapu KOBYIIOKJIUTHHUHT KOHIICHTpAIUsTAa
OOFJIMKJINTU XaM akolnb mMaH3apara sra. by Oornukiuk rpaduk papumiga 67-
pacmjia KypcaTuiraH.

- pacM. KOBYHIIOKJIMKHUHT 3pUTMa KOHIEHTpALUSICUTa OOFIMKIIUTH:
1— Ky MOJICKYJISIp MO, 2—IOKOPH MOJICKYJISIp OMpHUKMa SpUTMajapH.

[Ily pacMHHMHT ¥y3uJa COJUIUNTHPUIN Y4YyH CXEMaTHUK Tap3aa Kyhu
MOJICKYJISIp MOJiIajap KOBYIIOKJIMIY KOHIICHTpAusl OWJIaH TYFPU YU3HKIIN
OornmuKyMKaa Oynmap fskaH. by OGornmanumum 1906 iiunga DUHINTEHH KAaTTHUK
chepuk MoJIeKyjajgapra dra OyJraH MOJJAJIapHUHT  CYIOJITHPHITaH
IpUTMAJIapH YUyH KyHHJIaru BUCKO3UMETPUK TCHIJIAMaHU TaKJIU( KHUJIJIN:

77=n0@:%25¥3j (21)

S

ByHnia o — SpUTYBYMHUHT KOBYIIOKJINUTH; V2 — 3pUTraH MOJJAHUHT XaXXMU;
Vs — Kyaa CyroNTHpUITaH SpUTMAHUHT (yiapHUHT KoHueHTpanusacu 0,1 —
0,5 mpoueHTaaH ommMaciauru kepak) xaxxmu. Konuenrpauus 0,5 mpoueHTAaH
OpPTUIIM OWJIaH TIOJUMEpP OJpUTMajapu OUHINTCHH TEHIJaMaJaH KUITUN
paBHUIIIIa YeTIaIIa .

YMymaH, TOJIUMEp IPUTMAIAPUTA OUJ ACOCUN Ha3apui TYLIYHUAIAPHU
TATOMK KWJIKII YYyH KyHHIary mapTiap MaBxy/ OYIUIIN Kepak:

1) spuran mMoana 3appadacu cepuk (MapCUMOH) IAKITa 3ra OYIUIIH
Ba y 3pUTYBYH OUJIAH ¥3apO TabCUPJIALIMACIUTH KEPAK;

2) spuran Mojja 3appayanapud opacujard macoda Iy Kagap KaTrTa
OYJIUIIM KEPaKKH, yJap opacuia y3apo Tabcup OYJIMacuH;

3) nmucnepc (¢da3aHUHT XKMH CHCTEMAaHMHT YMyMHUH XaXKMuUra
HUcOaTaH HUXOATAA KHYUK OYJIMIIN Kepak.

Mabnymkn, caHa® yTwiraH mapriapJaH OWPUHYUCUEK TOJIMMEpP
SpUTMalapu Y4YyH TYFpU KeJIMailau, YyHKU MOJHUMEP MaKpPOMOJIEKYJajlapu
9Y3WK Ba yjlap y3YHJMTMHUHT KYHIQJIAHT KECUMH [03acura HUcOaTaH Xyjaa
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karTta. KKMHYM mapTHUHT OakapuiMail KOJWII 3XTUMOJHU XaM HYK smac,
YYHKH SpUTMa KOHIIEHTpalUscH OUp 03 OpTraHjia MoJieKyjauap opacuia
y3apo Tabcup Kyuu naiao 6ynaau. [lomrumep MakpoMoIeKyTaIapuHUHT ¥3apo
KUHETUK TahCUPH J€TaH/a yJIap-HUHT UCCUKIIMK XapakaTu Tabcupuaa gazona
Oup epAaH MKKUHYM epra Kyuduiln OWiIaH Oup KaTopja YHUHT siHa KaHAauaup
VK aTtpodua alaHUIIMHM XaM Hazapia TyTHII Kepak. SlHa 1myHu Hazappaa
TYyTUII KEpPaKK{, aWjJaHA€TTaH YU3MKCHUMOH MOJIEKYJa-HUHI TabCUP JTHUII
JOWpac YHHUHT Y3YHIWK (yHKOUSICH XucoOmananu. by QyHKIus-HUHT
udomacu Typau aBTOpJIAp TOMOHMJAH TypJidya TajdKWH OTUJAIHM.
[tayauHTep MOJICKYJAHUHT OWpP-OMpHUTa TabCHUP ATHII MAWIOHWHU TEKHC
MUATUHAP MaKauaa 1e0, yHA Kyinaarnda udoaananam:
2
(o=7zeZd (22)

bynma d —uumuHapHUHT OanaHIINIHA, MOJIEKYJAaHHHI KYHJAJTaHT KHCMHIa
TEHT
¢ — UWJIUHIPHUHT IUaMETPH, MOJICKYJIAHUHT Y3yHJIUTUTA TEHT.
Tabcup ATUII MAaWJOHUHU SJUTUIICOM]] IIAKIra 3ra ae0, y Kyhujaaruya
xaM udoanananu:
p=ra’le’ (23)

Makpomoriekysia  STUIYBYAHIIMTH  JIBTHOOpJIaH dYeTaa  KojiMaca,
MOJIEKyJajap TabCUP ITHII MAWJIOHUHUHT IMIAKIK OyHIaH XaM MypakKaOpoK
OYIUIIMHYN TYIIYHUII KAWWH dMac, aMMO (DYHKITUSHUHT YMYMHUU KYpPUHMILN
@ =ma’e’ xaMMa X0JIJ1a XaM CakJIaHHO KOJIa/IH.

[llynnait kuiamb, aHUK KOHIIGHTpAIMSra 5ra >pUTMaJard MOJUMEp
MaKpomoJie-KyJacu srajuiaraH  3G(eKTuB  XaXMHU  XyIId  IIyHJai
KOHIICHTPAIUSJIM DPUTMAJAard KyHd MOJEKYJsip OUpUKMa MOJIeKyJajlapu
srajularaH XaXMJlaH OupMmyHua katta Oymamu. By cxematuk Tapsma 68-
pacMaa kypcatwirad. Y3ynaurn | Ba sHu d OynraH IOKOPH MOJICKYJISP
OMpUKMa MOJIEKYJIACUHH OJIAWINK, Oy MOJICKYJIAHUHT TahCUP ATHUII MalOHHU,
MacajaH, JJUTMICOM] Iakiuaa OYiacuH. Arap OyHIaH SJUIMIICOU]] WYHUTa
UKKUTAa KyHH MOJIEKYJISIp Maccara dra OYyiraH MOJIEKYJaHUHT TabCUP
MapJIOHWra TEHI KEeIyBYM MKKWA OJJUIMICOMJ 4Yu3cak, 68 pacmuaru
IMITPUXJIAHTAH KUCM Oy WMKKHA CHUCTEMaHUHT 3(PdeKThB Xaxmiapu (apkura
TEHT OVIau.

-pacm. [lomumep MakpOMOJIEKYTACHHUHT SPUTMAJATU CXEMATUK KYPUHHUILIU.
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Pacmpman xypuHuO TypuOIWKH, MOJEKYyJa Y3YHJIUKIAPU OpacHIaru
dapk kaH4a katta Oyica, 23¢pdeKTUB Xaxmiaap opacuaard ¢gapk xam IIyH4a
karta Oynmagu. [lemak, rokopuaa aWTuO YTUITaH DUHIITEHH apTIapuHUHT
UKKAHYNACH TOJUMEPJAPHUHT >KyJa CYIOJITHPWIraH J3pUTMalapuaa ysrapa
oonuIanu.

0,1—0,2% nu »spuTManapja ailpuM MOJEKyJaJapHUHT y3apo TabCUP
ATUII MaWJoHJIapu Oup-Oupnapu OunaH kecumaau. Makpomolekysa
SpUTMaaa FyKaHak OYnuO, y3M Huuga Ky MHUKIOP SPUTYBUHM TYTaaH.
[Tommmepaaru SpUTYBUMHUHT MaHa Ty XaKMH XaM Jucrepc (aza xaxmura
kupasu. [y cababra 6uHoan, nucrepc (aza Ba CHCTEMAaHHHT YMYMHUH XaKMH
¥3apo HucOaTu OMpMyHYa Karra cOoHra sra Oynaau Ba, JeMak, DWHIITEHH
TEHTJIAMAaCUHUHT YYMHYH MAPTH OaKaprIMaiIu.

[TonruMmep HspUTMANTApUHUHT ODWHINTEWH TEHIJIaMacHIaH 4YeTJaHUILIN
cababnapuiad KYpUHAAUKU,YETIAHUIT MAKPOMOJIEKYJIAaHUHT IIaKJIA Ba YHUHT
KaTTa-KUYUKJIUTY OWJIaH y3BUI OOFIUKIUP.

OpuTManapja MaKpoOMOJIEKYyJaJapHH KaTTUK TaéKya Iakimaa Jeo
xucobnaran Ilraymunrep (1930 #unga) CyronTHpUITaH SpPUTMATAPHUHT
KOBYIIOKJIUTH OWJIaH KOHIICHTPALUACH oOpacuaa KyWujaarda OOFIaHMII
OOpIUTUHU KYpcaTaau:

New =K, -M-C  (24)
bynna: K,—xap Oup rOMOJIOTMK KaTop Yy4yH ¥y3rapmac coH; M—obpuran
MOJIMMEPHUHT MOJIEKYJIsip Maccacu; C—3pUTMaHUHT acOCHIl MOJI/J OWiaH
1(o/1a KUIMHIaH KOHIEHTPALHUACH. Tcoy — CONUIITHPMA KOBYHIOKIIHK. *2

By Tenrnamanaru comumTUpMa KOBYIIOKJIMKHUHT HUCOUN OPTUILIUIAH
noopat. ConuiTipmMa KOBYIIOKJIMK COH J>KHMXATUJaH KyHuJard TEHIJIama
Oowmnan udoganaHaIu:

Mew =70 =1 g
Mo Mo
ByH/Ia: 1| — 3pHTMa KOBYLIOKIIUIHY; Mo — 3PTYBYM KOBYLIOKINIH; — HUCOMii
o

KOBYLIOKJIHK.
Arap (5) teHrnamaHuHr uKkana kucMu C ra OynumHCa, Kyluaaru
udomara sra Oynamus:

n
con _ K . M 7
oo, ™

Do pypr kuitmatn KOBYIIOKJIMK XaJau (KENTUPWITaH KOBYIIOKJIHUK) J1€0

atananay. by TeHriama KOBYMIOKJIMK XaJau OWIaH MOJMMEPHUHT MOJEKYJSp
Maccacu opacuja TYFpU UM3UKIM OOFJaHUII OOPIUTMHM KypcaTaiu.
TeHrnmamazaH sHa ILIyHU KYPUII MYMKUHKH, MOJIEKYJISIp Maccacu JIOUMUU

2% Acocuii MOIb OTMHTaH MOHOMEPHHHT MOIEKYJSp Maccacura TeHr. Macanan, 1 acocwuit
MOJIb KOHLIEHTpauusra sra Oynaran | JWUTp M30MpeH Kaydyk spuUTMacujga 68 rpamm
nojumep Oynaau.
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Oynran OWp moauUMEp y4YyH KOBYIIOKIMK Xaadu KOHIIEHTpaIusira OOFIHMK
oynmaciauru kepak (69-pacmaaru 1-Tyrpu um3uk). TeHrnamaHu TEKIIUPHUII
Makcaauaa napaduH TOMOJOTHMK KAaTOPUHUHT YpTa ab3onapu Ouilad
[rayauarep onud O60pran unuiap TEHrIaMaHUHT OyHJal cucTeMaliap y4yH
TYFPU IKAHJIUTHUHY TACIUKJIA]IH.

Awmmo [ltayaunrep Ba OOLIKAJIApHUHT KEHUHTH OO OopraH UIUIapU
MOJIMMEP MOJIEKYJISIP MACCACUHUHT OWp 03 OIIMILIK OujiaH Oy TeHrjiama yHUHT
SPUTMAIAPU YUYYH Y3 KYUYMHUM WYKOTUIUMHU Kypcatagu. 69- pacmuparu 2-
YU3UKHUHT ~ KypcaTMIIMYa KOBYIIOKJIMK XaJAu TOJUMEP dPUTMACH
KOHIEHTpAUusCH OuiaH 4Yu3UKIA OOfNMK. KOHIEHTpalMsSHUHT OPTHUILIU
OwnaH, oJaTAa, KOBYHIOKJIMK  Xaaau opTaad. by  sputmanaru
MaKpOMOJIEKYJIajap ¥3apo TabCUPH XUCOOUTA XOCHIT OY-T1aju.

- pacm. KOBYH_IOKJ'H/IKHI/IHF 9pUTMa KOHOCHTpaOuACHUIra 6OFJ'H/IKJ'II/IFI/I.

Kyn xomnmapga Ilraynunrep tenrmamacumarn K goumuiinuru
MOJMMEPHUHT MOJIEKYJIIp Maccacura OOFIMK. Y ojaTia, MOJEKYJsp
MacCaHUHT OpTUINH OmiaH KaMasau. [llynnai Ko, KOBYIIOKIMK Xauau [1]
OWIaH MOJUMEPHUHT MOJICKYJISIP Maccacu Ypracujaard OOF-TUKJIUK YU3UKIIH
xapakrepia 0ynuo, Kyiuaara SMIUPHUK TEHTIaMa Ouiad udoaaaaHaam.

[7]l=K ,Mm* 1)

(Mapk — XayBunk — KyH) Tenrnamacu. bynna K, Ba o 6epuiiran noaumep
— DPUTYBYM CUCTEMACH YUyH AMIIMPHUK TONWIAJAUraH JOMMHUI KUWMatTiap o
HUHT KUHAMaTh MaKpOMOJICKYJIAaHUHT KOH(OpMaIusicura, >SpPUTYBUYMHUHT
TEPMOJIMHAMHUK cudaTtura Ba XapoOpaTHUHT TabCUpHUra OOFIUK. YHUHT
kuitmatu 0,5 naH (allHM 3pUTYBUYMAArd CTaTUK MOJIEKYyJa TYIYHH y4dyH) 2,0
rada y3rapaau. by kuitmMaT aOCONIOT KAaTTUK 3aHXKUPIA MaKpOMOJIEKYJagap
y4yH OJIMHTaH opalukaa 0ynanu. K, Huar xuiimatu ogaraa 1072 Guman 107°
atpoduna y3rapanu. YHUHT KUHMATH TEKITUPWIAETTAH MOJIUMEP—IPUTYBUH
CUCTEMACUHUHT TabuaTura, NOJUANCIIEPC-JIUTUTA, 3aHKUPHUHT
TapMOKJIAHUII  Japakacura, MOJUMEPHUHT  (a30BUNA  TYy3WIMIIUTA,
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XyCyCUsiITUTa, XapopaTtura Ba Oomka omuuiapra Oormmk Oymamgum. Illy
cababmaH XaMm TOJMMEPHHHT ypTaya Ba3HUU MOJEKYJISp MacCacUHH
XUCOOJIaIll YIyH MIApTIU OYIau.

XarruHC ~ THAPOJWHAMHUK  (akTOop Ba  TMOJIMMEP  MOJICKYJach
KOBYIIOKJIMTHHU XucoOra oiraH Xojiga SpUTMAIAPHUHT COJHUINTHPMA
KOBYIIOKJINTH yYyH Ha3apuil TEHrIama TOTAHU. byH/Ia 3aHKUPHHUHT CYIOKJIHK
OKMMHTa KypcaTa€TraH KapIIWINTH 3aHKUPHUHT IakiIura 00rIuK 1ed dapa3
KAJIMHAIN Ba DUHIITEHH TEHTJIAMACHTa aCOCAH Mcox=2,5¢. (2)

byHa ¢ — mapcuMoOH 3appayalapHUHI XaXKMUKA MUKIOPH KUCMH.
VYHaa 3pUTMaHUHT COMIITUPMA KOBYIIOKIUTH
4
y n§7lee

=25p=25-—=-°>—— (3

n=25¢p=25=—=" 3)
bynna V—mapcuMoH 3appaydaiapHUHT XaXXMH; # — SpUTMaHUHT Xaxmy; V R,
— wapHUHT 3(QPEeKTUB paguyCUHMHMI YyiI4amMu; N —  I[IapCUMOH

3appavyalapHUHT COHU. Arap IIApCHMOH 3appadaliap COHMHM 7 ABOraapo
conu (N) ra Oyncak, spuTMaaard TOJUMEPHUHT MOJUIap COHUra Jra
Oynamus.

N M gkn n= M,N
N, M M
n MUKJOpUHU (3) TeHrjiamara Kyicak:
N
7700/7 = 2’5 mz A ' iﬂRse (4)
w3

bynna M nonvuMepHuHr 1 MOJIb MUKJIOPUHHUHT MaccacH. (4) TeHTiaMaaara —
HUCOAT TMOJIMMEPHUHT SPUTMAJArd KOHIEHTpauuscuHu udonamaiau (r/m).
[IyHuHT y4yH:
N, 4
Moo _95. 54 .2 0% (5)
C M 3
C—0 6ynranna (5) TeHriama
7. R?
= lim e =—= (6
bl=[im %) -3 @)

Arap mapHuHr 3¢Q(EeKTUB paAUyCUHHMHI ymyamMu R;=+M — TeHr €Ku
poropIroHan 6yica,

- @)

KeNnO YuKaIu.

[ynaait kw6, Oy Hazapusra acocaH dPUTYBUM MOJIEKyJaiapu ypad
OJITaH MIAPCUMCII 3appavaiapjaH uOopaT 3PUTMAHUHT KOBYIIOKJIUTH COH
KuXataad M TIpOHOpIMOHAN OYIHO, SPUTYBYM MOIEKYIaNapd MapCHMOH
3appava W4Hra SpKUH KUPAJUraH 3puT™Ma y9yH M HUHT OUpPUHYH Jdapakacura
TeHr Oynamu. Xakukatiaa 3ca Oy mapaxka o 0,6 man 1 raua 6ynamu. Jlemak,
amManuii Taxpuba OunaH Hazapus Vpracumgard Qapk ujaean XucodmaH o
MUKIOpJa OPTUK OYJ1aiu:
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1
[1]=Ka’Mm? (8)
Wnean sputMa yuyH o = 1 1ecak, KOBYIIOKIHMK XaIIu

1
[7]=kMm?z  (9)
JleMak, Meon/C == f(c) uM3uKIN OOFIUKINK OpAUMHATANIAP YKHIA TYFPH YH3HK
XOCHJI KMJITaH OypuYakHMHI TaHreHcu tg o = [n]? KOBYIIOKIMK XaJUIMHUHT
KBaJIpaTura MpomNopIuoHa Oyiaaau. KaWWIIKOK 3aHXUPIW TOJUMEpIap
SPUTMACUHUHT KOBYIIOKJIUTH XarruHc TCHIJIaMacu opKayn nudoanaHam:

N C=[n]+ K [pf'C  (10)

bynna K'— XarruHCHUHT BUCKO3UMETPHK JTOUMHUICH.

IOxopunarn ¢ukpnapaan Kydugaru Xynocanap Keiaud YHKaIH:
OMpUHYMIAH, TOJMMEP KOBYIIOKIHTMHU KYpcaTyBuM XarruHC TEHTJIaMacu
YMYMHI TEHIJIaMa; MKKUHYMJIAH, 3aHKHApJIAp apKOHCUMOH TYFpU IIAKiIra
KaHya sikuHiaimica, llltaynuHrep TeHriiamacu LIyH4ya TYFpU HaThxka Oepaiu;
YUYUHYHJIaH, MTOJIUMEP 3aHKUPHU Kalumkok Oyica, [lltaynuHrep TeHriamacu
OpKaJIM XMUCOOJAHTaH Mcoy HUHI KMMMATH TaXpuOasia TONWIrau KuiiMaTra Moc
Kenmaiinu. Xarruic JOWMUNIMIMHUHT Karttanurd [K') SpUTyBUYMHHHT
Tabuatura, cu(aTura Xamaa TEPMOJMHAMUK MONMIUIMIH Yy3rapuiura A,>
OoFnuK OViaau.

Bupuan karranuk A, ounan K ypracuaa Ky3aTUJIaguraH OOFIHKIUK
MyHoca0atu (pakaTrMHA KAMMIIKOK 3aHXUPJIA TOJIMMEpJap Y4YyH YPUHIH
Oynanu. bynnaii monmumep sputManapuga A, KkaHdya karra Oyica, K mryHua
KWYHMK Ba 3pUTYBUM cu(daTu xaM IyH4a sxumu 0ynanu. LLlyHuHr yayH spuran
MOJIJIa MOJIEKYJIAJJAPUHUHT yio4amMu © 3puTyBUWIIApAa aHUKIaHaau. Diopw,
KpurOaym KaTTUK 3aHXXUPJIM MOJIMMEpJap Y4yH BUpHAN KaTTaluk A, Ouiax
[n] ¥pracunarn OOFIMKIVUKHM KyWWAArd SIPpUM SMIIMPUK TEHTJaMa OpKaJH
udoaananHu TakIud STAH.

[7]=[n], +0.50A,M (11)
bynna [n]e spuTyBumMza aHWKIaHTaH KOBYIIOKJIWK XaJad. by TeHriamara
acocaH A KaHua karta Oynca, [n] myHua karra Oymamu. Kalumkok
3amkupan nonumepnap yuayH Crokmaiiep — ®DukcMaH TeHrjJaMacu KEHT
UMKOHUSTra 3ra OViaau:

1
[7]=K,M? +0.51®,BM (12)
bynna Ke — noumuii Kartaymk, M — NOJMMEPHUHT MOJIEKYJISIp Maccacu, Do
— yHHMBepcal BUCKO3UMETPUK KaTTaaury [n] HUHT Mi/r, mu/T yayn 2,8 « 103
éxu 2,8 * 10%Y/, B— monekymnanapapo ¥3apo TabCUp KATTAJIHUIH:
B=V,"(1-2x,)/ViN,

¥ A>— WKKUHYY BUpHAJ )pUTYBUM OHMJIaH OJUMEP YpTacuaard TepMOIMHAMUK
MOWMJITMKHU U(POAATOBYHN KATTATHK. Y MOJIMMEPHUHT OUP KaTop Xoccaaapura OOFIuK
oymaau.
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ByHna Ve — IOIMMEPHHHT COJMINTHPMA XaKMH; V, — 3PUTYBYHHUHT
napiuaib Mossip XxaxxMu; Na — ABoraapo conu. FOxopunaru tenriama (11)
HU Kyhugaruyda udogaiail MyMKUH:

[’K/]I =K, +051®,8:/M (13)

N

Arap [7]/YM Bu VM 1aH GOFNMKIMK TpauUIMHU Ky3aTajuraH OYIcak,
OpJIMHATAJIap YKU OWJIaH KECUIITaH TYFpPU YM3UKJIAaH Xocui OyiraH kecma Ko
xocuyn Oynran Oypuak B KaTTaJuKka TEeHT OYynmb, KeiuH x; XHuco0sab
Tonmiaad. Bucko3umeTpuk 1oMMUNINK K1 SpUTYBUMHHUHT TabuaTtura OOFIIMK
Oynanu. Bupuan pgoumuiinuk A4, Ounan K' Vypracugarn KoOppensius
dakaTriHa KaWWIIKOK 3aHXKUPJIM TMOJUMEpiiap y4yH MaBxkyn Oymaau. by
xoJlataa A, HUHT KUiiMaTH KaH4a katta Oyica, K' 1IyHYa KUYUK Ba SpUTYBUH
myH4ya sxmu OYymanu. KaTTuk 3amkdpiad MojiuMepiap y4YyH MacallaH,
LEJUTI0JIO3a Ba YHUHT 3(QUPIApU YYYH SPUTYBUMHUHI KEHI MOJHMMeEpra
HUCOAaTaH TEPMOJAMHAMUK MOWWUIMK mapametpu A Ba K Yypracuaa
KOppensuus (MmyHOCa0ar) Ky3aTUJIManIu. Kymunmuk ~ xosutapaa
SPUTYBUMHUHI CU(ATH SXIIW 3PUTYBUUIa EMOH SPUTYBUMHM KYIIUII OWiIaH
nacasaau. bunap cyoknmmknapaa cugatd mact OyJaraH SpUTYBUMIIAPHUHT
MUKJOPH KaHYaJIMK Kyn Oyica, [n] myHuanuk kuuuk Oynamu. bup katop
cucTteMaiapja SXIIM SpUTyBUMra EMOH SPUTYBUMHHM KylmIMO OopuiraHjaa
y3Iykcu3 pasuiiga [n] kuitmatu mnacaiin® Oopaau. bomka Oup Katop

cucteManapna sca [n] Ba [K'] ypracuma skcTpemMasl OOFIMKINK Ky3aTHIIAIH
(70-pacm).

—pacM. [lonmumep 3puTMacH KOBYIIKOKIHUK XA JIMHUHT 3PUTYBYM MUKIOpUTa
OOFJIMKJIUTH.
Pacmpma 49ykTHpyBYM CYIOKJIMKHUHT SPUTMAJard MHUKIOPU OPTHUIIN OuiaH
KOBY-IIOKJIUK Xaau [ny] orpu 4M3urud MakCUMyM opKaid, K' 3ca MUHHEMYM
Kuiimatra ora Oymamu. UYYKTUPYBYM CYIOKJIUKHUHT OUPUHYM KUCMHHH
spuTMara KyIraHja 5SpUTYBUM apajlalliMACUHUHT cUpaTh — aKTUBJIUTH
OopTajay, CYIOKJIMKHUHT KOJITaH KUCMU KYIIWITaHJa 3PUTYBUMHHUHT cudatu
nacaiin®, SpUTMaHUHT KOBYIIOKJIMK XaJ-Id Kamasau. MacaaH, 1euIo103a
aleTaTd y4yH METWI CHHUPTH XyAa €MOH HSPUTYB-Ud, SIbHU UYYKTUPYBUYU
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CYIOKJIUK OYnmO Xu3maT Kujaau. BUpOK MeTwn cnupTHaa Kam MUKIOpHaa
LEJUII0JIO3a alleTaTHU AaleTOHJArd JSpUTMacura KymranuMmuzga A HUHT
KuiiMatu Ba [n] opTuO Oopaau. MeTun COUPTUHU dpUTMAra KyWHIIHU JTaBOM
STTUPCAK, IPUTYBUH apaslalliIMaCHHUHT cudatu EMonmamuo, [n] kamasau.

KoBymok/ank xajaura XapopaTHUHI TabCHPH.

XapopaT TabCcHpHJIa PUTMAHUHT KOBYHIOKJWK XaJJAU OLIUIIN Xam,
KaMaluIlld XaM MYMKHH. By XOJIHM acocaH >SpUTYBUMHHMHI TOJMMEpPTa
HUCOATaH TEPMOJAMHAMUK MOMHILIUTUAra OOFJHMK OYiraH xapopar KaTTaluru
Oounan 00F1ad TYIIYHTHPUIIT MyMKHH.

Arap xapopaTHUHT opTuO Oopuim Ounan A, optud Oopca, yxonna
MOJIEKYJISIp TyryH4Ya KYIpoK Oykaau. DpuUTMa KOBYIIOKJIUTHHUHT XaJIH XaM
Xapopar KYTapwidilid OwiaH opTUO Oopaau. DPUIIHUHT KUYUK KPUTHUK
xapopatura terunui cucrema (OKKX) nmapu yayH (1) MUKIOpH XapOpaTHUHT
KyTapuiia bopuiu ounan kamasiau. bunobapuH, S5HU MOJIEKYJISIp TyTyHUYaIap
APUTYBUKJA KaM MUKAOpAa Oykamu. Arap Bupuan kodpduiueHt A, xapopar
KYTapuIMIIA OWJIaH SKCTpeMal MHKAOp/a y3rapamuran Oyica, [n] kuiiMaTH
XaM J3KCTpeMal MHUKIOpAa y3rapaau, sS’bHU CUCTEMA FOKOPU KPUTHUK SPHII
xapopatu (FOKDX)ra xamaa (OKKX)ra sra 6ymu0, Moiexynsp MIapCUMOH
TyryHYaJIap XapOpPaTHUHI KYTapWJWIIM Ba MacaliMild OWJIaH CUKWITaH
xonarna Oymanu. Illy cabGabgaH Xam 3pUTMaHMHT KOBYIIOKJIMK XaJJd
AKCTpeMal y3rapyBuaH KuiiMartra sra Oyasu.

IoMMBUHMI CIUPTHUHT CYBJIM €PUTMACHHU TaépJiamn

Xaxmu 250 mut xkonbara 2r nonuBuHuA cnupT (IIBC) conmmuaau,yHuHT
yctura 98 mu1 cyB KyHuWiaay Ba CyB XaMMOMUJIA apallaliTUPUO Typrad xoJijia
epurynua wucutwinagu. bynga I[IBC Hubar 2% nm  epurMacu  XOCHI
oynaau,mynra yxmam [IBC aunr 8, 10, 12 Ba 14% nu cyBiau eputmanapu
taépnananu. [IBC 1yna epud kerranjgaH CyHT epuTMa Iuina Taékdya OuiaH
apanamtupud Typran xoiaa 250 rpagycrada cyB OUiiaH COBYTHIIA N,

Iloaueunun cnupm cyenu epummacuHunZ HUCOUI KOBYUIOKIUUHU
suckozumempux ycyn ounan anuxnauwi. bynunr yays [IBC vunr 0.5%
eputMacu Taépiaanu0 onuHaau. Ilonumep epuTMaCHHUHT a0CONIOT
KOBYIIOKJIUTYA €pUTMa KOHCEHTpacusicura OOFJIMK OYJIraHIuruaaH,MOJIEKYIIsp
MacCaHM XucoOJamiia CONMIITHPMA Ba XapaKTEPUCTUK KOBYILIOKJIUKIApAAH
dolnananuIagm.

I[IBC epuTMacMHMHT HUCOMN KOBYIIOKJIMIU BHCKO3UMETp EpaamMuja
yndanaau (-pacm).

Buckozumerp V maknugarun mwuima HaWgaH wuOopar OYmuO,yHUHT Oup
TUpcaru KeHrpokK Oymamu. Murmuka tupcarura muamerpu 0.7-1. MM mm
Kamwisgp YyJaHTaH OYIuO,KamuisspHUHT YCTH 2-3 MJI CUFUMIIM IIapAaH
nbopataup. lllapuunr yctku kucmu xam top 6ynaau.lllapauHr yctu Ba oCcTKH
kucumiapura A Ba b Oenrunmap xyiwiran.lllapuuHr yuumra pesunHa Haii
KUWJIUPWIAIN-1a,BUCKO3UMETp  TepMOcTarra kounamrupwiaau. llomumep
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€PUTMACUHUHI HUCOMI KOBYLIOKJIMIMHHM aHUKJIAll y4YyH JacTaBBaJ,TO3a
E€PUTYBUMHUHT BUCKO3UMETP KaNWISIpJaH OKUO TYIIMII BAaKTH YI4aHAIH.
ByHuHr y4yH BUCKO3UMETpra 5 MJ epuUTyBYM coJiMHHUO,Tepmoctartna 20
MUHYT cakjaHaau. CYHTpa epUTyBUM PE3UHA HAW OPKaIu CypUIHO,IapHUHT
ycTku Oenrucu (A) pga” omryHya kyrtapuiaau. Cypuil TYXTaTHIraHiaH
CYHI,epUTYBUM KaNWIAp OpKAIM Tylla Oouuiaiian.y mapHUHT yCTUKHU (A)
Oenrucura KenraHjaa, CeKyHJIOMEp Ioprazub ro0opuiagu-i1a, epuTyBUH
mapHuHT OcTKH (b) 6enrucuaan yTud KeTryHya KyTHIIaIH.
EputyBun ocTkM OenrugaH YTKaHIa CEKyHAOMEp TYXTaTWiaad Ba
CpPUTYBUMHHMHT YCTKM O€NTrHIaH OCTKM Oelruraya TyImIyml BakTh &3u0
Kyinagu. by xapaén 3-4 mapTa TakpopiiaHaau[a HATH)KAaCHHHUHI YypTada
kuiiMatu onuHaau. ly ycunga nomumepuusr xap xuia (0.5; 0.2; 0.1; 0.05%)
Oyran KOHCEHTPACHsUIA €PUTMACUHUHT OKUII BaKTH aHUKJIAHA U,
OnuHran HaTWXKanap acocuaa MOJIMMEPHUHT HUCOMIA
KOBYILIOKJIMKJIApU XUCOOIaHAIN:

OJIMHraH HATHKAJIAP BA YJIAPHUHT TAXJIUIU

CyHbHuil TOJAa OJNMII MYMKHHJIUTH XaKUJaru JacTiaaOKu (HUKpHH
oupunun O0ynud XVII acpaa unrnus onumu P.I'yk aiitran, nexun dakar XIX
acpJlarvHa CaHOAaT/la CYHbHMI WITaK OJIMHTaH.

Hemmrono3a tonanap wuunaa 3HT onjauH (1890 #umnma) HUTpar HMak,
CyHIpa MUC aMMHaK Ba BHUCKO3a UMNAK OJIMHraH. bupunum KaxoH ypuimm
OXHpHJa alleTaT uMak ojuHTraH. Poccusiga BUCKO3a UMaK UILIA0 YMKapaJaural
OupuHYM 3aBoja Mutuimuuaa kypwirad. 1913 #unga Oy 3aBomma 136 T
BHCKO3a TOJIa UIILIA0 YMKapwirad. X03Upru BakT/Aa KUMEBUH Toyajap UILiad
YUKAPUIILI KMME CaHOAaTUHUHI HWUPUK TopMmarura aimanau. bapua
TyKUMa4WINK ToJianapHuHr 30% dacu kume 3aBojjiapuaa CyHbUH My Ouian
onuHaau. KummeBuii Tonanap )KyHra Kaparasga 3 MapTa Kyn TaOuMii umakka
kaparanga 100 mapra xyn unuiatuiaad. MamiiakaTumMus Xajak XYKUIUTUHU
PUBOXIIAHTHPUIIAA KHUMEBUHM TOJIa Ba UIUIAp alHMMaiauraH Oyek Ba Oollka
KHUMEBUI MaTepuaiapaad QonjasaHuil KEeHralTHPUIITaH.

KumeBuii Tonanap CyHbuil Ba CUHTETHK Xuiuiapra oynuHaau. CyHbui
ToJIajlap MOUIa0 YMKapUILJa XOM amie cudaTuia erod LeJUI0I03acH, naxra
YUKUHIWJIApU, IIUIIa, MEeTalap Ba OOlIKaiap, CHHTETHK ToJiajap HIao
YUKapUIa d5ca Trasziap Xamja TOIIKYMHpP Ba HE(PTHU KalTa WHIILIIAMI
Maxcynotnapu umatwiaad. CyHbUl TONAJapHUHT KUMEBUM TapKUOW yJap
OJIMHAINTAH NacTiIa0Ku TaOMHMK XOM aIlleHWHI KHUMEBUW TapKuOumaH Qapk
kriMaiian. CHHTETUK Tojanap KMMEBUW CHHTE3 peakiusiap HaTWxkacuua ,
SbHU TIACT MOJIEKYJISIP MOJAANap MOJEKYJIaJapHu WUPUKIAMTUPHUO, yIapHU
IOKOpY MOJIEKYJISIp OupHKManapra ailllaHTUpUII HaTWXKacuJa OJMHAIM.
byHnnait Tonanap Tabuataa Taiiep xonua yupamanu.

Toaa OJIMILHUHT acocui 0ocKUYJIaApH. Nrutapan
MAKJUIAHTUPUIITHUHT  3aMOHAaBUM  ycyjuiapu, Oy - Maxcyc bunbepa
TENIUKJIApPUAAH  TOJUMEp HSpUTMajapHu OOCHUM OCTHUJAH YTKa3uUIJAaH
ubopatup. Typau KUMEBUW ToJajlapHU OJMIN ycyijapuaa (apk
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Oynrannurura Kapamai, ynapjaa Kyl yXImainuk 60p. YHH yMyMuil cxemacu
5 Ta acocuit 6ockuwIapaH noopar:

1. XomMm-amie oIl Ba JaCTIA0KH UIILJIOB OepuIl.

2. Murupys spuT™Ma eKH CyIOKIaHMACHHH Taifepian

3. nHu makJaHTUPUIT

4. ITapaozna

5. TykuMaYuiIuK THIJIOB OCPHIIL.

l. Xom-ame ouum Ba gactiaadbku nnwioB 6epumi. CyHbUI TONa Ba
UMl OJUII YYyH XOM-allleHH KHMEBHMM CaHOaT KOpXOHalapuaa Tabuaria
Xocua OynmaauraH MojjajiapHu(erody, YWruT Ba OoIka) HIUIOB Oepud
oJlaguiap.

XoM-amiera JacTiaOKd WOUIOB O€pHUIl YYyH YHU TO3ajalllaH €Ku
KMMEBHI WIUIOB OEpUIIaH yTKa3aJduiap, SbHU MOJUMEp OMpUKMAaTapUHUHT
KUMEBHUM alJIAHULLIUIUD.

CHHTETHK TOJIa Ba WILIAPHM XOM-allECMHU KUMEBHMH KOpXOHalapaa
OJINI MoJanapJaH CUHTE3 ynu OuiaH onajnuiap. XoM-allera JacTiaOKu
UIILJIOB OepHIIMaiIn.

Il. Hurupys spuT™MacH Ba CyIOKJAHMACHHH Taiiepiamn. Mnmapeu
OJITaHJIa KaTTUK MOJIMMEPAAH y3yH, MHTMYKa UIJIAPHU MAKIUIAHTUPUII KEpak,
AbHU  TOJIMMEpP  MaKpOMOJEKyJaJlapuHu  TapTHOAM -  OPUEHTUPIIU
KOWJIAIUUTUPUIL. DByHUHT y4yH MOJNMMEPHH 3pUTMA €KH  CYIOKJIaHMa
XOJIaTUTa yTKA3HIIl JIO3UM, HATWXKaJa MOJEKyjlajlapapo ajokajiap Oyiiamaan
Ba MaKpOMOJIEKYJIAJJADHUHT XapakaT UMKOHHUSATH OIIA]IH.

Oputma acocaH cyHbuid Ba aiipum cuHTeTuk (ITAH, TIBC, IIBX)
urapau onuniaa KymaHagu. Cyroknanma sca cunretuk (ITA, I19 Ba I10)
TOJIa Ba UILJIAPHU OJIMILJIA KYJUIaHAIH.

urupyB SpuTMacH eKH  CyIOKIAHMACHHH OHMp Heda GOCKHYa
Taiepiangunap. bup Tekcaura WIUIapHU OJIMII YYYH TYpPJIM MAapTUSAIAru
noJuMepJIapHu  apanamrrupaauiaap. [lonmuMepnapHu — apanalmiTUPUIUIIN
SpUTMa €KUM KypyK XOJaTAa yTKaswiaau. KelnH 3puTMa €KM CyrOKJIaHMaHU
TYpAu YUKUHAWIAPAAH To3ajaml y4yyH GuibTpanus Oaxapuiaau, sbHH
pUTMa €KU CYIOKJIaHMa Oup Heua Oop (uubTprapian (3ud raszinama, KBapil
KaTJIaMHu Ba Oo1ka) YTKa3WIAIH. Oputmanaru XaBO
nyQpakyaJapuHUMYKOTHII YYyH YHU OMp Heya coaT BakyyM[a cakiaiauiap,
YYHKH XaBo My(akyanapy Guibepa TEIIUTUra TyIica, UIHU Y3WIUIIUTa 010
kenumm MyMKuH. Cyloknanmara OyHaka HWOUIOB OepuiiMaiiv, YyHKH
MOJIMMEPJAPHUHT CYIOITHUPUIITAH Maccacuaa XxaBo nmydaxkyanapu Oyamanau.

I, Hn IAKJIAHTHPH LI . WAWTUPYB DPUTMACH €KHU
CYIOKJIaHMacUHM (uiibepa TEUIMKYalapuJaH YTKa3WIl, TU3WIMO 4YMKaeTraH
OKHMMHM KOTUPHUII Ba MIAKIUIAHAJIMIaH UILIAPHU MAaXCyC Haiuanapra ypauaaH
nbopar Oynaau ( -pacm).

akmiaHTUpHILIHK OUp Heuya ycynu 6op:

a) CylOKJIaHMajZiaH ©0) SpuUTMajJiaH KypyK B) 3pUTMaJiaH Xy ycysuiap OujiaH.
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CyloKJIaHMa/TaH !l MAaKJIAaHTUPTadaa Guibepagad yTaeTrad Uil OKUMHU
XaBO OKMUMHU €KM WHepTraz Owinad mydualdaurad ImaxTaga COBYTHIIAIH.
OpuTManaH KypyK ycyjjaa HIaK/UIAHTUPUILAA TOJIUMEpiap OKUMH OujaH
UIUIOB Oepuiaau HaTHXKajaa spuUTMa Oyrra aiinaHaau, MOJUMEp 3Ca KOTAJIU.
OpuTMagaH Xyl ycyijaa MAaKUIAaHTUpHIIa (uibepaaH yTaeTraH uIUiap
OKMMHU UYKTHPHUII BaHHACUAATW OJpUTMAara TYIIaJW, HaTHXKaJa BaHHANA
MOJIMMEPJAPHUHAT 3PUTMAJIaH  AKPATHINAHUHT (PU3NK-KUMEBUN JKapacHU
coaup Oymaau (8-pacm).

[TaxnnaHTUPUIN KapacHU TYKMMAYWJIMK UIUIAPHU UILIA0 YMKapUIIa
MyXUM OOCKWJIapuJaH XHCOOJaHaaAW, YyHKH OyHJAa WIHU TY3WIHII
AJEMEHTIIapu  XOCWUJ  Oynajiu. OputMmaza €KM  CyIOKJIaHMaja
MaKpOMOJIeKyJanap y/a sruirad makina Oynaau. llakmiantupranga unHu
TY3WIHII 3JIEMEHTIApUHHA TapTUOJIAHUII Japakach  IOKOpuW  Oynmaiiaw,
nry cab6abii KymumMya UIIioB
OepuIl Kepax.

aknmanTupranga Oup HeYTa Y3yH JJIEMEHTAap HIUIapAaH TaIlIKWJ
TONTAaH KOMIUICKC WIUIAPHU €K TOJIAJapHU OJIMIIT MyMKHH.

Komruieke um onranja TemmkiIapy Kym OyaMaras Guibep KyJUTaHUJIAIH:
15-100 raua. Taiiep snemeHTap UIUIApHU TyTamu OoOuHara ypanaau. Toma
ONTaHJa TEWIUKIApu Kym OynraH ¢uibepa kymanaau:  1000-5000,
aipum xosga 15000 raga, oxuprucu  xap Xui ycynaa
MIAKJUTAHTUPHUIIIA UIUIATUIIAIN.
bup Heura ¢unbepagaH YMKaIUTaH JIEMEHTAp UIUIAPHU
OuTTa TyTamra Cyrokimanmagan  OupiamrThpaguiap  Ba
Maxcyc MallldHajapja ajoxXuia KecMmaiapra Kecuiaaad - -
WIUIapHU Tojda y3yHnuru  Basudacura  kapad 50-150 mm
Oynasu.
WaKIIaHmMupul

1- maiimananran moiuMepiap  OyHKepu;  2-dpUTHII
Kamepacu; 3-Uurupuil rojoBkacu; 4-gunabepa; S-m1aMosiaTULI
maxTacu ; 6-uriap ; 7-WATUPUIN IIAXTACH; 8-UMTHUPHUII TUCKU;
9-xalyn kunanurad 6o0WHa.
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-pacm.
a) OpUTMa/IaH UILIApHU XYyJI yCYJAa MAKUIAHTUPHILL:
1-dbuntp; 2-dbunbepa; 3-urmnap; 4-9yKTUPHUII BaHHACH; 5-KaOyJl KUJIUIIT
600HnHaCH.
0) DpuTMaJaH UIUIAPHU KYPYK yCYi1a MAKITTaHTUPHIILL

IV. Iappo3nam. KumeBuil Tona Ba uIjiap MIAK/UIAHTUPTaHIaH
KeWWH TYKUMAYWJIUK MaTepHAUIApUHU UILIA0 YMKApUII YYyH TYTpHJIaH-
TYIPU KyJUIAHWIMaWAW. YJIApHU Mapao3jlall Kepak. BHcko3a, OKCUIUIH,
allpyM CHHTETUK WIUIap YMKUHAM Ba MQIIOCIMKIApAaH To3ajlaHaau. by
omepaiys CyBla €Kd TypJiH SpUTMalap/a IOBHUII OpKand Oakapuiaau.
KelinHuaiiuk Tyk Ba O4YMK paHrjapra Oysulaqural Toja Ba HIUIAp
oKapTUpruwiap OujaaH UIUIOB Oepud OKAPTUPUIIAIH.

CUHTETHK WIUIApHA JAacTIaOKu TY3WIMIIMHU Y3TapTHPUII  Y9yH
qy3WIll Ba TEPMOMIIUIOB  ONepalusyiapy  Oakapuiaiu. Yysranga
MOJIEKyJIajlapapo ajloKajap CycTjiallagd, MaKpOMOJIEKyJlajap Ba YJIapHU
arperaTyiapu TyTpUJaHaJW, OPUEHTAUMSACH MI YKUIa Kapad y3rapaaud Ba
TapTUOIM Ty3WNMII Xocusl Oynaau. HaTwxkana wmiap NHMIIKMK, aMMO KaMm
yy3WiIyBYaH Oynaau. MakpomolieKynanapra OMp 03 3TWiTraH MIAKJIHA Oepulll
yUyH, Uy3WIYBYAQHJIMKHHU OLIMPHUILI MaKCcaauaa, TEPMOHUIUIOB Oakapuiau.
Xyn ycyn OuiaH IIAKJUIAHTUPTaH Ba CYHOKIMKJIAp OWIaH WMIUIOB OepuiraH
UIUIap KypUTHIIAIH.

V. Tykumaunink unuioB Oepum. by jkapaeHnaH MakcaJ UIUIapHU
OMp-JIalITUPUI, YIAPHU NUIIMKIWTUHU OLIMPUIN (MULIMTHUIL OpPKaJu), WII
Xa@KMUHU OPTTUPHINI (KaiiTa ypail epJaMuja), OJMHraH UIUIApHU CU(aTUHU
Oaxonam (HaBmam). KumeBud Tona  Ba  UWIUIapHM ACCOPTUMEHTHHU
KEHrauTUPHUII Ba SXIIWIAIIHU ACOCUM MyHAJIUIIHN SHIY TOJIA Ba UILIAp SIPATUILL
sMac, Oanku Oop OynraH TojajapHM MoJauW(UKaUWsAiIall, SbHU yJapra
Maxcyc xoccanap Oepui.

Moaupukanusau ycyjuiapu Kym, aMMO YJIapHU MUKKH Typyxra OyJIuIl
MYMKHH: (PU3HK (TY3WJIUII) Ba KUME MOAU(PUKALMSICH.

®usuk xuxaTaaH MOAUGUKaLUs - TOJa Ba MIUIAPHU TY3WIUIIUHM,
KaTTaJIUTUHY, YIapHU KyHAAJaHT Ba OyiiaMma MIaK/UIapUHU y3rapTUPHILIAH
ubopat Oymnaam.

Kume momudukanusacu - TOJaHM TAIIKWI KWJIQJUTaH MOJIMMEpIapHU
KMMEBUW TapKUOWHU y3rapTupuingad noopar. Hatmxkana Tona xoccanapuHu
KECKMH Y3rapTHpUIl MYMKHH (MCCHKKa YHJaMJIM, CYBIOTMailauraH, Kym
Kappanu nedopmarusra yniaiurad Ba O01ka.
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KumeBnii To/1a Ba HIVIAPHUHT X0CCATAPH

HOJIHBHHI/IJICHI/IPTJII/I TOJA Ba mmnJaap

( -CH, - CH - )n
|
OH

[Tommmepuzarus gapakacu 1200-1600. Wnmapam xynm ycyn OuiaH
maxksutantupagiap. Kenr tapkanrad - sunos. [lummuk, evunumra, kyem 20
ra, KHMEBUH Mojjaiapra, Kyl Kappaiud aedopmanusra yuaamiid. Bunon
ANACTHK Ba HMCCUKKA yujamiId Oyinaau. BUHOMHM y3ura Xoc XyCYCUSTH
ruApoPUIUTKM, SHHA HAMHM SXIIM IOTUII KOOWuATH (maxTara SIKWH)
oop.Tonanap sixmm Oysnagu. [laxTa Ba KyH OmiaH apanamMa XoJiga Kyl
KyJUTaHA !,

[TonuBUHWICTIMPTIAPHA CYBJA HPUMIUraH Typjiapu - MEIUIMHAIA

(XMpypruk 4YOoKJIapHU OMPUKTUPHUII yUyH), €HIWJ Ta3jama, TUIop Ba Typ
OyrOMJIapHU MIUTA0 YMKApUIJIa KyJUTAaHWIAIH.
HonmuBuaniacnupr  Togajap. llonmuBUHWICIHPT  TOJamapra: BHHOJ,
netwnad (Poccust) ; BUHAJ, BUHWIIOH, BUHWIJIAH, BYJIOH (SImOHMS); MEBIOH
(AKII) xupamu. Bunon nonuBUHWICIUPTAAH oOduHaAu. by Tona Oapua
CUHTETHUK TOJIAJIap UUK/IA SHT ap30HU XUCOOIAHA/IN.

['urpockonukiuru (5-8%) >kMXaTlaH BUHOJ TMaxTara SIKUH TYypajaH.
Hucouit y3um roxu 30-40 xH\rexc, yzaiiumm 30-35%, Xyn Xomnaraa
OUIUKIUraHE  15-25%  #tykotamu. FOwmmmam  gapaxkacu 220-230°C  na
WCCHKIaH KUPHUILA OOIIIal N .

Epyrnmuk Tabcupura SXmM UUAANAA, WIIKAJAHUINTA  YUIAMIIATIUTH

KUXATUJAH TaxTajaH UKKA 0apodap yCTyH Typaju.
Bunon amanrara TyTwiraHaa WMCCHUKIAH KUPHUINAAH, CYIOKJIAHATU Ba CapuUK
anmanra 6epu0 oxucra eHagu. CaHOATHMMH3 CyBJA SPUNIUTAH TOJA — BUHOI
xam unuiad ynkapaau. Bunon cod xonga xam, naxra, *’yH, BUCKO3a, IITANENb
TOJIAJIApra apajJallTUPUITAH XOJIa XaM MauIlni ra3jamMaiap Tauepriam y4yH
WIUTATHIIAIN.

JleTnnan — cyBia spuMaiIurad CapyuK PaHTIIA MOJTUBUHUJICIIUPT TOJIA.
Mukpo6apra ungamin OyJirany yayH MEIUIMHAAA Ba IIAXCUH TUTHEHA
Oyromuiapu Talepiaiiga HIIaTHIA/IH.

Xocca - MaxcylOTHH OOBEKTHUB XYCyCHSTH OynuO, yHU OJIMII Ba
doitmananumn BakTHIa HaMOEH Oyrnaaw. Xoccamgap XapaKTepuCTHUKa OWiaH
udonamananu.  Kypcarkud - Oy coH Owran wudojgamaHran MaxcyJaoT
XOCCACUHUHT XapaKTePUCTHKACH.
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Tosia Ba MIUVIAapHUHI TeOMeTPHK Xoccajapd. Tona Ba HINIADHHUHT
FEOMETPUK  XOCCAJApWUra YJApHUHI KaTTaJIUIM Ba IIaKiauW Kupagu. by
xoccanap Kyiujaaru xapakTepucTukanapiad noopar:
- Toja y3yHiauru L, MM, - TyrpujaHrad Toja ywiapu OpacHlaru
macoda. Tona KanMHIUTMHU TYTPUAAH-TYTPH yJ4all KUMUH, YyHKH
y KyJa KMYMK Ba KyHJaJaHr Kecumu Typinya Oynanu. LlyHuHr
YUyH KaJUMHJIMKHU OJaTAa OeBOCUTa XapaKTepUCTUKaJIap OuiaH
TabpudIanauap;

- YM3UKIU 3UWIMK T, TEKC, y3yHJUK OMpiurura TYrpu KeJlaJuraH
Macca OunaH ndoaananaau Ba Kyiugaru GopMyJiajaH aHUKIIaHAIM:

m
T = --mee- OyHaa
L
M - Tojla MaccacH, T €K MT. L - Tona y3yHJIUTH, KM €KU M.
YM3UKIM 3UWIMK - TOJIAa Ba WIUIAp KATWHJIWTHHUHT aCOCHH CTaHAApT
XapaKTepUCTUKACUIUD.
- ToNla KyHJaJaHI KCCHMUHHMHT f03acd S MM’ , KaJWHJIMKHUA sHa Oup
XapaKTepUCTHKACH, y Kyluaarnda XxucoOaaHa/Iu:

T
S=0,001-- -

Y

OyHa y-TOJa MOAJACHHUHT 3HUIUTH, MI/MM°.
- arapja Toja KyHJAJIaHT KECMMUHU aiiaHa ae0d oJIcaKk, YHHHT IIapTJIH
auamerpu O MM, Kyiugaruda aHuKIaHaIu:

dm = 0,0357 \/f
4

- Tonanap OyijaMa INAKJIW >KUHTAIAKINK Ouiad Tabpudianamu, y
Tona 1 CM Y3YHJIUTHra TYrpu KeNaJuraH >XKWHTAIAKIap COHHHHU
KypcaTtau.
Tona Ba MIVIAPHUHI MeEXaHWMK Xoccajapu. by Xxoccamap Tona Ba
WIJIapra KyWuirad Tallkyd Ky4ilap Tabcupuja HaMOEH Oylanau, yiap opacuaa
Yy3UII Ba 3TUII Ky4JIapy dHT aXaMUSTIHIND.

Tonanapau y3wnmumuy OuiaH OOTJMK OyJiraH XapaKTepucTUKallap -
Kyhuaaruiap:
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- y3uill toku Py cH (rk), - Tona y3uiaui Jakukarada 4ujiail onajurad Kyura
auTUIAaN.

- y3ulll Kywianumum Oy, Mlla, - 1o3a Oupaurura Tyrpu KejlaauraH y3ull
IOKW OujiaH TabpudIaHaIu:

Py
=001~
> S

- HuCcOmit y3um 1oku Po, cH/Tekc (Tk/Tekc) - KanWHINK (YU3UKIN 3UYITUK)
Oupnurura Tyrpu KexaauraH y3ull IOKM OuiiaH TabpuQianaim:

Yy3um Kywiapu TabCUpUAa Todalap y3 IIAKIWHH, KaTTAJIUTWHU
y3rapTupaauiap - sS’bHU JepopMalusiaHaIn.
Hedbopmanus Kyiluaaru xapakTepucTukanap OWian TabpugiaHaIm:

- aOcomror y3um y3adumm |y MM, y3WiIMIn JakWkarada OpTraH
Y3YHJINTUHU KypcaTa/iu:

ly= Ly -Lo

OyHna Ly — TOJMAaHWHT Y3WII JaKWUKaIard Y3yHJIWUTH, MM; Lo — TomaHUHT
JACTIIa0KH Y3YHIIUTH, MM.
- HucOuit y3um yzaitumu  Ey %, aOcooT y3umn y3aluiiy gactiaOku
Y3YHJIMKHU KaHIai KUCMH TAIIKWT KWIAIIAHA KypcaTa/In:
ly
Ey = ----- x 100.
Lo
VY3unr 1oKuaaH KMYUK Kydjaap TabCUpP ATraHaa TyJduK aedopManus Ba
VHUHT KUCMJIAPWHH aHUKJIAiIuIap.

- Tynuk aedopmarus - IT, MM - Oy ToJjia FOKJIAII JaBPUHUHT OXUpPHIA
sra Oynran AedopMaiusi. Y HUHT KUCMJIApH 3ca KyWuIaruiap:

- KaWMImkok aedopmarms - |k MM, Talmlkk Kyd OJIMHraH Jiax3aja
HykoJlamuraH TyJauK Jae(opMarusHUHT KUCMH. MaKpoOMOJICKyJIajJapHU aToM
Ba OyruHjapu opacumard macodanapHu OuUp 03 y3rapuild HaTWKacHaa
yJIap opacujiard aJioKajJlapHH CakjaraH XoJija HaMOeH OyJiau.
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- anactuk aedopmanus - [5, MM, - IOKIIaraHja Ba IOKHU TYIIUPTaHIaH
KeWHH acTa-CeKMH WyKONaguraH TyJIuK JedOpMalUsSHUHT  KHUCMHU.
MaxkpomoneKkynanapHUHT KOUTAPUHU y3TapTUPUIIN OujaH OOTIHK Oymaau.

[Tnactuk nepopmanus - lm MM, - Tyauk aedopManUsSHUHT ifyKoiMmac
KUCMU Oynu0, Toja TY3WJIUII 3JEMEHTIIAPU Ba MAaKpOMOJIEKyJlalapu opacuia
KaliTMac y3rapuiiap coaup Oynuiy OuiaaH OOTIHK.

Kaiinmkok Ba »3mactuk nedopmanusiap TYJIUK JAeQOpMaIMsTHUHT
KaWTapuiIyBUd KHCMHMHM TAlIKWJ KWJIaJWJIap, IUIACTUK 3ca Kahrtapunmac. [y
ca0abny TOJAHMHT MACTUKIWIU aHUKIAHAIU, VY TYJIUK Je(hOpMalUsHUHT
KaWTapuiIyBUYMd KUCMUAAH TAIKWI TOMA/IH.

Tona Ba unjapuuHr ¢usuk xoccajgapu. Tona Ba UITapHUHT (HUBHUK
XOccanapura TUTPOCKOIUKINK, TEPMHK, ONITHK Ba OOIIKa Xoccanap KUpau.
TonasapHUHI HaMHHM IOTHII KOOWIMATH - TUIPOCKONMK Xoccanap OwuiiaH
TabpudaaHaau Ba y (AaKTHK, KOHJIMIMOH, MaKCUMall HaMJIMK OWiaH
OaxoJiaHaau.

- paktuk Hamuuk W , %, Talku MyXUTHH (PAKTUK IIAPOUTHIA KYPYK
TOJIAHUHT KaliCH KUCMUHU HaM TaIlIKWJI 3TaraHuHU KypcaTaiu:

m - Mk
W¢ = ---------- x 100, %
MK

OyHaa, M Ba MK - TOJaHU KypUTTraH4a Ba KypUTTraHIaH KEHUHIU MaccacH, Ip.
- KoHauIMoH Hamiuk WK - HopMan mIapouTiapaard (XaBOHHUHT
HUCOMN Hamymru - ¢=65% Ba xaBoHHMHT Xapoparu t=20° C) TonmaHuHT

HaMIJINTH.

- wmakcuman Hamiuk W100 - xaBoHmHT HUCOMIT Hamauru - ¢ = 100%
Ba XaBo xapopatu t= 20° C maru TOJJaHUHT HaMJIHMTH.

- TOJIa Ba MIUIAPHUHT TEPMHUK XOcCcajlapy XapopaT y3rapuiinu OujiaH
YJIApHUHT KaHJaW y3JIapyHU TYTHILIApUHU Kypcaraad. Tojia Ba UIUIApHUHT
MEXaHHUK XOccallapy, S’bHU YHUHT TMUIIUKIMTHA Ba JAehOpMAIUACH Y33TrapHuIu
OWJIaH TePMUK Xoccallapu 0axOoJIaHa IH.

- ICCUKKA YUAAMIIMJIMK - Oy IIyHaKka MakCUMall XapopaTKuM, Kaicuia
TONAJIAPHUHT MEXAHUK XOCCAJIApUJArd ysrapuuuiap XapopaTr TyIIraHaa
KaWTa/laH TUKJIAHUIIA MYMKHH.

- TEepPMOUYMIAMJIMJIMK Oy IIIyHaKa XapopaTKd, XapopaT TyIIraHja
TOJIAJIAPHUHT MEXAHHUK XOCCAlapyuIary y3rapuuuiap KauTaaaH THKJIaHMaWIN.

O0-xaBora 4YMJAMIIMIUK HYp, KHUCJIOpPOJ, HaM Ba HMCCUKIMKHUHT
TabCUPHUIA EMUPHIIUINTA KAPIITWIMK KypCaTHIIl KOOMITHATHHYU Tabpudiaiu.
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® Jun tolasining fizik-mexanik xossalariga polimer emulsiyasi va
ularning komponentlari ta’sirini aniglashda tatgiqotning asosiy
obyekti jun tolasi hisoblanadi.

® Emulsiya sifatida distillangan suv hamda polivinilspirt eritmasidan
foydalanildi:

Tolaning namligi
Tolaning namligini aniq diametrli stakan shaklidagi maxsus silindr yordamida
anigladik.
10 gram og’irlikdagi tola silindr ichiga joylanadi va yuqoridan maxsus og’ir
gopqgoq bilan yopiladi. Bunda tola massasini pastga siqib turadi. So’ng silindr
100 ml emulsiya solingan vannaga tushuriladi. Ma’lum vaqt o’tgach silindr

vannadan ko’tarib olinadi va tortib ko’riladi.
1- rasm. Ho’llanish darajasi aniqlanadi.

Jun tolasining cho’kishi.
Jun tolasining cho’kishi tekshirilayotgan suyuqliklarda quyidagicha o’tkazildi:
100 ml suyuglik solingan stakanga 0.5 gr atrofida tola tushuriladi.
Sekundamer yordamida suyuglikka to’liq cho’kishi uchun kerakli vaqt
o’lchanadi va shaklni cho’kish vaqti bilan hisoblanadi.(2-rasm)

Ho’llanish issiqligi.
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Jun tolasining ho’llanish issiqligi yoki emulsiya komponentlarini aralashish issigligini
Shottki tipidagi kolorometr yordamida yozilgan usul bilan anigladik.(3-rasm)

-

Tolaning chizigli pishiqgligini aniqglash.

Jun tolasining laboratoriya namunasini yumshitdik va qo’lda taradik.
Qog’ozdan maxsus darcha tayyorlab unga bittadan tola yopishtirdik. O’zida
tola tutgan qog’oz darchalarni mikroskopning predmet oynasiga qo’ydik va
tolaning ko’ndalang o’lchamini o’Ichadik. O’Ichash jarayonida okulyar
o’chiriladi va shkala o’lchanayotgan tolaning bo’ylama o’qiga perpendikulyar
qo’yiladi. Bunda mikrometrning o’ng ml va chap m2 ko’rsatgichlari olinadi.
Tolaning ko’ndalang kesimi mikrometrda shkala chap va o’ng ko’rsatgichlari
fargi taggoslanadi.

4-rasm.Tolaning uzilish og’irligini va cho’zilish darajasini aniqlash.

—®-® o o

él.' 5,.2gr 5, 3%3er

® Polivinilspirtning 5 % li eritmasi bilan ishlov berilgan jun tolasining mikroskopda
ko’rinishi. (5-rasm)
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® Konsentrlangan polivinilspirt eritmasi bilan ishlov berilgan bir dona jun tolasining

mikroskopda ko’rinishi.(6-rasm)

1-jadval. Jun tolasining fizik-kimyoviy va texnologik ko’rsatgichlariga polivinilspirt
konsentratsiyasining ta’siri.

Ne [Polivinilspirt  Uzilish | Cho’ziluv Sirt Qovushgoq| Uzuluv-
% og’irligi | chanligi |tarangligi lik chanlik
1 1,0 6,2 12,0 54,9 1,52 43,0
2 3,0 6,3 12,1 55,5 1,54 54,0
3 7,0 6,1 12,8 65,81 1,63 76,0
4 10,0 6,9 13,1 69,10 1,828 67,0
5 50 6,0 12,2 60,51 1,535 85,0
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2-jadval.Eritma turli komponentlarni erish issigligi

Ne Kolorametr Ampula tarkibi | Aralashish issigligi
stakani
tarkibi

1 Ditillangan suv polivinilspirt 9,4

2 Ditillangan suv glitserin 6,5

3 Suv, PEG glitserin 7,1

4 Suv, glitserin PEG 51

3-jadval. Jun tolasi qalinligi va uzunligiga eritma tarkibini ta’siri.

Ne tola O’rtacha | O’rtacha | Tolaning | Buzilish
uzilish cho’ziluv | qalinligi | ehtimoli
og’irligi chanlik

1 dastlabki 53 25 17,3 0,75

2 |modifikatsiyalangan 28,4 22,1 0,65

7-rasm. Optimal konsentrasiyali polivinilspirt eritmasi bilan modifikasiyalangan tabiiy
ogsilli tolaning mikroskopda ko’rinishi
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b)

Xulosa
Jun keratiniga polivinilspirt asosidagi eritma bilan ishlov berilganda jun
tolasining fizik va mexanik xossalariga polivinilspirt eritmasining
ta’siri o’rganildi va ushbu xossalar ko’rsatgichi yaxshilanishi kuzatildi.
Jun tolasiga polivinilspirt asosidagi eritmaning tushurilishi, dastlabki
tola bilan tagqoslaganda, mexanik xossalarini yaxshilanishini ko’rsatdi.
Jun tolasiga polivinilspirt asosidagi eritma bilan ishlov berilganda,
uning mexanik xossalari yaxshilash mumkinligi isbotlandi:
Birinchidan jun tolasining buzilgan qismlarining to’liq yoki gisman
tiklanishi ta’minlanadi.
Polivinilspirt asosidagi eritma bilan ishlangan jun tolasining keratini
makromolekulasi va quyimolekulyar ko’rinish strukturasida uning
tarangligining to’liq yoki gisman yo’qolishiga va kam taranglashgan

holatga o’tishi ta’minlanadi.
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