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Fanning gisgacha tavsifi

OTMning nomi va
joylashgan manzili:

Qarshi muhandislik-igtisodiyot instituti Mustaqillik ko‘chasi, 225

“Texnologiya” fakulteti

Kafedra: Kimyoviy texnologiya tarkibida
Ta’lim sohasi va 5320400 — Kimyoviy 5320400- Kimyoviy texnologiya (yugori molekulali birikmalar)
yo‘nalishi: texnologiya ta’lim sohasi bakalavr ta’lim yo‘nalishi uchun
Fanni (kursni) olib
boradigan o‘qituvchi O’qituvchi e-mail: behzod 9900@mail.ru
to‘g‘risida B.l.Farmanov
ma’lumot: tel 90-427-55-22
o : . Kursning 16.10.2022-
Dars vaqti va joyi: 1-bino 1-115 auditoriya L2 23.02.2023
davomiyligi:
(8- semestr)

Individual grafik
asosida ishlash
vagti:

Dushanba va Seshanba kunlari 13.00 dan 15.00 gacha.
1—-bino1-134—-xonava 1bino1-119 xona

Fanga ajratilgan
soatlar

Auditoriya soatlari

Mustaqil 48

Ma- 28 (7sem) Amaliyot: 28 (7sem) - [-] ta’lim: (7 semestr)

ruza:

Fanning boshga
fanlar bazasiga
bog‘liqligi
(prerekvizit-
lari):

Matematik va tabiy (oliy matematika, informatika va axborot texnologiyalari, fizika, amaliy
mexanika va x.k.),
Umumkasbiy (yo’nalishga kirish, umumiy va noorgnik kimyo, va x.k.)

Fanning keyingi
o‘tiladigan fanlarga
qo‘llanilishi
(postrekvizit-lari):

Ixtisoslik (umumiy kimyoviy texnologiya, asosiy texnologik jarayon va qurilmalar,
poliolefinlar texnologiyasi va x.k.)
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FANNING MAQSADI VA VAZIFALARI.

Ushbu modulli o’quv-uslubiy majmua « Poliolefinlar texnologiyasi» fanidan
«Kimyoviy texnologiya» bakalavriat yo‘nalishidagi «Yuqori molekulali birikmalar
kimyoviy texnologiyasi» mutaxassisligida bilim oladigan talabalar uchun
mo ljallangan. Majmuada talabalar fanni o‘zlashtirish uchun zarur bo‘lgan nazariy
bilimlar mavzusi va mazmuni alohida taqsimlab berilgan. «Poliolefinlar
texnologiyasi» fanining nazariyasini va amaliyotda ishlatilishini chuqurroq
o‘zlashtirishida amaliy mashgulotlar va ko‘nikmalar bo‘lishi talab gilinadi. Shuning
uchun dasturda amaliy mashg‘ulot mavzulari, har bir mashg‘ulotda talabani
o‘zlashtirishi kerak bo‘lgan nazariy va amaliy bilimlari natijasi, javob berishi kerak
bo‘lgan misol, masala va test savollari, mustagil o‘qish va referatlarning na’munaviy
mavzulari keltirilgan. Shu bilan birga talaba bajarishi kerak bo‘lgan kurs
loyihalarining mavzulari, kurs loyihasining qisqacha tavsifi mustaqil ish va ta’lim
mavzulari keltirilgan.

Mazkur fan bo'yicha ikkita oraliq baholash nazorati va yakuniy baholash
nazoratlari o tkazish rejalashtirilgan.

Fanning magsadi - talabalarda polimer materiallar ishlab chigarish
korxonalarida o llaniladigan turli uskunalar turlari, tuzilishi, ishlatish ko’lami,
xisoblash asoslari va ularni muayyan sharoitlarga mos xolda tanlash usullari bo yicha
yo nalish profiliga mos bilim, ko 'nikma va malaka shakllantirishdir.

Fanning vazifasi - talabalarga polimer materiallari haqgida, klassifikatsiyalari
va qo’llanilish sohalari bo’yicha tushunchalar berish, turli polimerlanish
reaksiyalariga doir hisoblarini bajara bilish, kalsinatsiyalangan soda, mineral o gitlar,
boglangan azot, sulfat kislota va boshga noorganik moddalar ishlab chigarish asosiy
va yordamchi apparatlarning tuzilishi va ishlashini o’rganib chiqish, loyihalashga
boshlang’ich ma’lumotlar tayyorlash, texnologik reglamentlarni tuzish masalalarini
o’rgatishdan iborat.



MA’RUZA MAVZULARI VA UNGA AJRATILGAN SAOTLAR

TAQSIMOTI:
T/r Mavzular nomi Soat
1. | Polietilenni ishlab chigarish usullari 2 soat
2. | Yuqori bosim ostida etilenni polimerlash texnologiyasi 2 soat
3. | Past bosim ostida etilenni polimerlash 2 soat
4. | O'rta bosim ostida polietilen ishlab chigarish 2 soat
5. | Sclairtech texnologiyasi boyicha polietilen ishlab chigarish 2 soat
Reaktorlar sistemasi va ularning ishlash rejimlari. Polimerlashda
6. |. o i 2 soat
ishlatiladigan katalizatorlar.
Katalizatorlarni faolsizlantirish (Dezaktivatsiyalash) va ularni olib
7. 2 soat
tashlash.
8. | Polietilenni ajratish (Separatsiya va distillash). 2 soat
9. | Polietilenni granulaga aylantirish, tozalash va quritish. 2 soat
10. | Polietilen destruksiyasi va uni stabillash. 2 soat
11. Polietilenning ko‘rsatkichlari, markalari va qo‘llanilishi. 2 soat
12. | Atrof muhitni muxofaza qilish. 2 soat
13. | Polipropilen ishlab chigarish texnologiyasi 2 soat
14. | Poliizobutilen ishlab chigarish texnologiyasi. 2 soat
Jami: 28 soat

LABORATPRIYA MASHG’ULOT VA UNGA AJRATILGAN SAOTLAR

TAQSIMOTI:
T/r Laboratoriya ishlarining mavzulari Soat
L. | Xavfsizlik texnikasi qoidalari 2
2. Polimerlarning oquvchanligini aniglash usullari 2
3. Polimerlarning oquvchanligini aniglash usullari 2
4. | polietilenni zichligini aniglash. 2
S5 | Polietilenni zichligini aniglash. 2
6. Plastmassalarning fizik-mexanik xossalarini aniglash 2
7. | Plastmassalarning fizik-mexanik xossalarini aniglash 2
8. Plastmassalarning issiqlik - fizik xossalarini aniglash 2




9 Plastmassalarning issiglik - fizik xossalarini aniglash 2
10. | polimerlarni moy benzin va spirt ta'siriga chidamliligini aniglash 2
1. | polimerlarni moy benzin va spirt ta'siriga chidamliligini aniglash 2
12. | Vika usuli bilan polipropilenni yuqori xaroratda suyuglanmaga o‘tishini 2
aniqglash
13. | Vika usuli bilan polipropilenni yuqori xaroratda suyuqlanmaga o‘tishini 2
aniqglash
14. | Vika usuli bilan polipropilenni yuqori xaroratda suyuqlanmaga o‘tishini 2
aniglash
Jami 28
MUSTAQIL TA’LIMGA MASHG’ULOT VA UNGA AJRATILGAN
SAOTLAR TAQSIMOTI:
Ne Mavzular nomi soat
1. |Skertek texnologiyasi bo’yicha polietilen olish usulining 4
afzalligi;
2. |Poliolefin texnologiyasi bo’yicha reaktorlar sistemasi rejimini 4
o’rganish;
3.|Polietilen sintez qilishda qo’llanilishi mumkin bo’lgan 4
somonomerlar (buten, okten, geksan) va ularning polietilen xossalari
bilan bog’liqligi;
4. |Poliolefin texnologiyasida qo’llanidigan erituvchi (siklogeksan)ning roli 4
va unga boshqa alternativ erituvchilar qo’llanilishi mumkinligi;
5. |Quyi molekulali polietilen va uning xosil bo’lishi. Undan 4
foydalanish yo’llari;
6. |Poliolefin texnologiyasi bo’yicha olinadigan polietilen markalarining 4
tasnifi
7. |Qayta ishlashda olinadigan buyumning eskpluatatsion xossalariga 4
garab polietilen markalarini tanlash.
8. [Polimer destruktsiyasi va uning oldini olish 4
9. |Polietilenning texnologik xossalari 4
10. [PV X ning texnologik xossalari va go’llanilish sohalari 4
11. [PV X asosidagi kompozitsiyalar 4
12. |Polistirol va go’llanilish sohalari 4
13. |Polimerlarning reologik xossalari 4
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14. |Polimerlarning ekspluatatsion xossalari 4

5 - : 4
Poliyetilenni ishlab chigarish usullari

16. o o o 4
Yugori bosim ostida etilenni polimerlash texnologiyasi

17. i . . - 4
Past bosim ostida etilenni polimerlash

18. 4

O rta bosim ostida polietilen ishlab chigarish
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V3BEKUCTOH PECITYBJIMKACH OJIMI BA YPTA MAXCYC TABJIMM BA3ZUPUHUHT
BYUPYFU
OJIUI TABJIUM MYACCACAJAPUJIA TAJTABAJIAP BWJIMMUHUA HA3OPAT KWJIHMII BA
BAXOJIAIIIHUHI PEUTHHI TU3UMM TYFPUCUJATH HU30OMHU TACIUKJIALI XAKUIA
( Vsbexucmon Pecnyonuxacu xonyn xyacocamnapu mynaamu, 2009 1., 28-con, 330-moooa; 2010 1., 34-con,
297-mo00a; 2013 1., 50-con, 659-mo00a; 2014 1., 52(1)-con, 646-mo0ooa)
[V36exncTon Pecnybaukacn Aniusi Basupaura ToMonuaan 2009 iina 10 mioana pyiixataan
yTkazuiaam, pyixar pakamu 1981]

V36ekucron Pecny6mukacunmur «Tabmum  tyFpucnaarru  (YVabexucton Pecrny6mukacu  Onmit
Maxnucuauar AxOopotHomacu, 1997 ., 9-con, 225-momma) Ba «Kajapnap Taitépiam MWLM JacTypu
1yrpucunayru (Y36exucron Pecrry6muxacu Omuii Maxaucuauar AxGopotHomacs, 1997 ii., 11-12-com, 295-
MOJI1a) KOHYHJIapHura Xamaa ¥s6ekucton Pecrny6mukacu Basupmap Maxkamacuuuar 2004 itun 20 mionmaru
341-con  «Y3bekucton Pecnybmukacu Ommii Ba ypra Maxcyc TablIMM  BasHPIMTH  (DAOIHATHHH
TAaKOMMJUIAIITHPHII TYFpUCHIA»TH Kapopura (Y36exucton PecryGmukacu KOHYH XyXoKaTaapH Tymmamu, 2004
., 29-con, 332-Moa1a) MyBO(HK, IIYHUHTIEK OJHHA TABJIUM Myaccacalapy TalabalapiHUHT OWJINM CaBHSICH,
KYHMKMa Ba MajakaJJapuHH Ha30paT KWIMII XaMAa 0axojam >kapaéHIapuHM TaKOMMIIALITHPHUII MaKcaauaa
OyropamaH:

1. Omuit TabM Myaccacanapuaa Tanabanap OWIMMHHM Ha30paT KWIHII Ba OaxOJAITHUHT PEHTHHT
TU3UMH TYFPUCHIATH HU30M MJIOBara MyBO(MK TacIUKIAHCHH.

2. Ma3skyp Oytipyk 2009 #iun 3 ceHTs0paaH Kydra KUpau.

Bazup A. IAPIIMEB
TomxkeHT 1.,
2009 #iun 11 uroHb,
204-con
V36ekucron PecryGnukacu Onuii Ba ypra Maxcyc TabiuM Basupuamar 2009 fiun 11 monaaru 204-con
OyHipyrura
HNIIOBA
Oumii TabauM Myaccacajgapuia Tajnadanap OMJIMMHHUA HA30PAT KUJIUII Ba 0aX0JAIIHUHT PeHTHHT
TU3UMHU TYFpUCHIA
HU30M

Maskyp Huzom V36exncron Pecniy6nukacuuunr « Tabium Tyrpucuianru (Y36exucron Pecy6iukacy
Omuit MaxknucuauHr AxOopotHoMacu, 1997 ii., 9-con, 225-moama) Ba «Kanpnap taiiépiam MUIIIMK TacTypu
TYFPUCHIANTU (37366KI/ICT0H PecniyOnmkacu Omuii MaxxnmucuauHr AxOopotHomacu, 1997 ., 11-12-con, 295-
MOJI1a) KOHYHJIapUra Xamaa Y36ekucton PecryGmukacu Basupaap Maxkamacuuuar 2001 i 16 aBrycraaru
343-con «Onuii TAaBIMMHUHT JaBIAT TablIMM CTAaHIAPTIAPUHU TACHWKJIAIl TYFPUCHIANTH Kapopwra
(V36exucton PecryGnukacu KOHYH Xyxokariapu Tymmamu, 2001 it., 15-16-con, 104-Momma) MyBo(UK onmii
TabJIUM Myaccacaapuja Tanadanap OMIMMHHN HA30paT KUIUII Ba OaXOJAIIHUHT PEUTHHT TU3UMHUHU TapTHOTa
COJIa/IU.

Onduneu maxpupea Kapaue.

KonyH xyxokarigapura MyBOQHWK YKyB »kapaHH MOJIyN TH3MMUTA acOCIaHraH OJIMH TabiuM
Myaccacanapua Tanabanap GHIMMHUHY HA30paT KHJIMII Ba GAXONANIHMHT Y3UIa XOC XyCYCHSTIApH Y36eKHCTOH
Pecniybnukacu Onuif Ba ypTa Maxcyc TabJIMM Ba3sHpIWTU OWiIaH KEJIHIIWITaH XO0JAa TErHLUTH OJIMH TabiuM
Myaccacacd TOMOHHMJAaH OENTMIaHUIIN MyMKHH.

(mykaoouma Ysbexucmon Pecnybnuxacu onuii éa ypma maxcyc mawvaum eazupunune 2014 iun 26
Oexabpoazu 14-connu Oyupyzuea (pyiixam pakamu 1981-3, 30.12.2014 ui.) acocan xambowu Ounarn myaoupuiean
— VP KXT, 2014 ii., 52(I)-con, 646-mo00a)

I. Ymymuii koupanap

1. Tamabamap OMIMMHUHN HA30paT KWIUII Ba PEUTHHT TU3WUMH OPKAIH OaxoiamijgaH Makcaa TabJIAM
cudaruHu OOLIKApUII OpKaJu pakoOaTOapIolml Kaipnap Tai€piamira SpULIML, TajdadaJapHUHT (aHIapHU
Y3namTupummaa OYuTMKIap XOCHT OYITUITMHNA OJIMHY OJIUII, YJIAPHU aHWKJIAI Ba 6apTapad sTuiian noopar.

2. PeTHHT TU3MMUHUHT acOCUil Basuaiapy Kyluaaruiapaad uoopar:

a) tanabanapaa JlaBiaar TabiauM CTaHAAPTIapUra MyBO(MK TEruiuiM OWMJIMM, KYHMKMa Ba Majlakaiap
LIAKJUTAHTaHJINTH Aapa’kacCHHU HAa30paT KUJIUII Ba TaxXJIWiI KO Oopu;

0) tanabamap OWJIMMH, KYHHKMa Ba MajaKaJlapuHH OaxONAIIHUHT acocuil Tamoiwiiapu: [laemar
TabJIUM CTaHIAPTIApUIa acOoCIaHIaHJINK, aHUKIUK, XaKKOHUIINK, IIOHWIMIMK Ba KyJlai maknjga 6axosamHu
TabMHHJIAIL;
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B) (aHnmapHUHr Tajabalap TOMOHWJAH TH3MMIIM Tap3Ja Ba OeNrwiaHraH Myzgatiapiaa
V3TMAIITHPUIUIINHYI TAITKU STHII Ba TaXJIAJ KUJIAII,

r) Tamabangapia MYCTakuJ WIUIAIl KYHUKMaJapUHA PHBOXKJIAHTUPHIL, ax00poT pecypciapu
MaHOanapugan camapaiy GoiJanTaHUITHA TAIIKUI STHIIL

I) Tanabanap OWIMMHHN XOJIMC Ba aloJaTiyu 0axoJall Xam1a YHUHI HaTIDKAIapUHU BaKTUAA MabIyM
KFPLTHIIL,

¢) TajabanrapHUHT (aHiap 0yinya KOMIUICKC Xam/ia y3IIyKCU3 Talu€prapiuriHi TabMHHJIAIL;

) YKyB jKapaCHUHUHT TAIIKWINN HIUTAPIHA KOMIBIOTEPIIAMITHPHINTA IIAPOUT SIPATHIIL

3. ®annap Oyitnua Ttanabanap OMIMMHUHN ceMecTpaa 6axomad GOpHI peHTHHT Ha30paTH >KaaBajuiapy
Ba 0axoJanr ME30HIapH aCOCHIa aMara OIIUPUIaIH.

I1. HazopaT TypJapu Ba YHH aMaJira OlIdpHuIl TApTUOH

4. Hazopat Typnapu, YHH YTKa3HIl TapTHOM Ba Me30HIapH Kadeapa MyIWPH TaBCHACH OWIIaH ONHN
TabJIUM MyaccacacuHUHT (pakynbTeT) YKyB-yCIyOul KeHramuia MyxokaMa KHIMHAAW Ba TaCTUKIaHAIN XaMaa
Xap Oup (aHHUHT UIIYX YKYB JACTypUAa MAIIFYJIOT Typiapy OuiaH Oupraiukaa KypcaTHiaaiu.

5. PefiTuHr Ha30paTH XKagBaIIApH, HA30paT TypH, MAKIN, COHU Xam/a Xap Oup Ha3oparra aXpaTwiraH
MaKcHMaJ 0al, ITyHWHTIEK KOPUH Ba OPaJTMK HA30pATJIAPHHUHT capaiaml Oaiiapy XaKuaard MabIyMoTiaap ¢paH
Oyiinua OMpUHYM MAIIIFYJIOTAa Tajabanapra YbJI0OH KUIHHAY.

6. TamabanmapHUHT OMIIMM CaBWSICH Ba Y3NAINITHUPHIN NapaKacHHUHT J[aBIaT TabiIuM CTaHAApTIIapHra
MyBO(DHMKJINTHHA TABMHHJIAII YUYH KyHUIArd HA30paT TypJIapUHU YTKA3HII Ha3apa Ty THIaIH:

XKOpHuil Hazopar — TanabaHUHT (GaH MaB3ylnapu Oyinuya OWIMM Ba amMalii KYHHKMa JapakacHHU
aHuWKiam Ba Oaxomam ycynu. JKopuii HazopaT (GaHHMHT XYCYCHSITUAAH KeluO 4YMKKAaH XOJja, CEeMHHap,
nmabopaTopus Ba aMalliii MAIIFYJIOTIIAPH/IA OF3aKH CYPOB, TECT YTKA3MIII, CyX0aT, Ha30paT UIIH, KOJUTOKBUYM, YI
Bazu(allaprHU TSKIIMPHII Ba 1Ty KaOW OOIIKA MaKUIap/ia YTKa3HWIUIIA MyMKHH;

Onduneu maxpupea Kapame.

OpaJIMK Ha30paT — CEeMECTp JaBOMHUA YKYB JaCTypPUHHUHT TETUNLUTH ((paHHUHT OMp HeYa MaB3yJapuHU
¥3 wumMra onraH) OYJIMMH TyTaJJIaHTaHAAaH KEeHWH Tana0aHWUHT OWIMM Ba aMalnii KYHWKMa Japa)KacHHU
aHuKiam Ba Oaxomam ycynau. Opaiuk Ha30paTHHUHT COHM (OMp ceMecTpja HWKKM MapTajaH Kym
YTKa3UIMACIUTH JIO3UM) Ba Ak (€3Ma, OF3aKH, TECT Ba X0Ka30) YKyB (aHHUIra aXpaTHJITaH YMyMHI coariap
XKMHAJaH KeTMO YMKKaH X0Ji[a Oenruinanaimy;,

(6-6anonune yuunuu xaméowu Y3bexucmon Pecny6ruxacu onull 6a ypma Maxcyc mavium 6a3upuHuHe
2010 tiun 25 aseyemoaeu 333-con 6yiipyveu (pyiixam paxamu 1981-1, 26.08.2010 i) maxpupuoa — VP KXT,
2010 1., 34-con, 297-m000a)

SIKYHAW Ha30paT — CeMeCTp SKyHHa MyaiisH (paH Oylinda Ha3zapuil OMIIUM Ba aMallnii KYHUKMaTapHH
Tanabanap TOMOHHJAH Y3IalITUPUII IapakacHHU 0axoJanl ycyid. SIKyHUid Ha30paT acocaH TasHY TyIIyHYa Ba
ubopanapra acocmadran «F3ma mmny (TmGGMET ommit TawnMM Myaccacanmapu yuyH «Esma mm» éxkm OTKC
(0OBEKTHB TU3UMIIAIITUPIITAH KIIMHUK CHHOB) MIAKIIMIA YTKA3UIAIH.

Onduneu maxpupea Kapawe.

TabauM HYHAIWIIN Ba MYyTaxacCUCIUKIAPH aipuM (QaHIapUHUHT XYCYCHSTIApHIaH KelhO YMKKaH
xonga (akynpTeT Mnmuii KeHramuy €K1 oMl TabJIMM Myaccacacd KeHIallu KapopH acocuzaa kynu omnan 40%
(dannapaan SKyHUH HazopaTiap OOIIKa makiuiapa (OF3aKH, TECT Ba X0Ka30) YTKa3WIHIIH MYMKHH.

(6-6anonune Gewunuu xambowucu Yszbexucmon Pecnybnuxacu onutl ea ypma Maxcyc mavium
sasupunune 2013 tiun 13 dexabpoazu 470-connu oyupyeu (pyuxam paxamu 1981-2, 13.12.2013 11.) maxpupuoa
— VP KXT, 2013 ii., 50-con, 659-m000a)

Onduneu maxpupea Kapawe.

6!. HasopaT TypiapuHM YTKa3WIJa XOJIMCIMKHHM TabMHMHJIALI MaKcaauaa Tanabanap TYFPMCHIArH
MabJIyMOTJIap YJIapHUHI Ha30paT MWILIapura OJMH TabJIUM Myaccacaci TOMOHHMIAH HIACHTU(HUKALWS KOIH
Oepui opkany mubpIaHAITA MyMKHH.

(6'-6ano Vzbexucmon Pecnybnukacu onuii éa ypma maxcyc mavium easupunune 2013 tiun 13
dexabpoazu 470-connu byiipysuea (pyixam pakamu 1981-2, 13.12.2013 ii.) acocan kupumunean — YP KXT,
2013 ., 50-con, 659-mo000a)

7. Opanyk Ha30paTHU YTKa3WIl >kapaéHU Kadenpa MyAHPH TOMOHHJIAH TY3WITaH KOMHUCCHS
WIITUPOKHUIA AaBPUH paBUIIA YpraHuO Oopuiagu Ba YHH YTKa3WIl TapTHONapu Oy3wiraH XoJulapia, Opajuk
Ha30paT HaTWXajapu OeKop KMIMHAAHN XaMa OpaJlK Ha30paT KaiTa YyTKa3uiaiu.

Onduneu maxpupea Kapawe.

8. Ounuii TabJIUM Myaccacacu paxOapHHHUHT OyHpyFy OWIaH HYKK Ha30paT Ba MOHUTOPUHT OYIUMHU EKH
VKyB-ycnyOuii Oomkapma paxOapiuruaa Ty3wiraH KOMHCCHS HINTHPOKHMIA SKYHWH Ha30paTHU YTKa3WII
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Kapa€Hu NaBpHil paBHIAa YpraHuO Oopuaaad Ba YHH YTKa3WIl TapTHONapu Oy3wirad Xxojulapiaa, SIKyHHH
Ha30paT HaTIWKaIapu OeKOop KWJIMHAIN XaMa IKYHUI Ha30paT KalTa YTKa3UIIa/Iu.

(8-6ano Vsbexucmon Pecnybauxacu onuii éa ypma maxcyc mawvium eazupunure 2013 dun 13
oexabpoazu 470-connu 6yiipveu (pyixam pakamu 1981-2, 13.12.2013 ii.) maxpupuoa — YP KXT, 2013 ii., 50-
con, 659-mo00a)

I11. Baxosam TapTHON Ba Me30HJIapHu

10. TanabamapHUHT OWJIMM CaBUSCH, KYHMKMa Ba MajaKaJapWHU Ha30paT KWIMIIHUHT pPEHTHHT
TH3WMH acOCHa TaabaHUHT Xap Oup dax OYitnya Y3mamTupui apaxkacu Oanmap opKaiu uQoaaraHaIun.

11. Xap 6up dan 6yitnda TamabaHWHT ceMecTp AaBOMHUAArd yimamrtupui kypcatkmau 100 Gammk
TH3uMa OyTyH COHJap OuiaH OaxojaHaaH.

Yoy 100 6amt HazopaT Typiaapu OVitnua Kyiugarnda TakCUMIIaHa U

Onduneu maxpupea Kapawe.

SKyHUI Hazopatra — 30 Gamr;

(11-6anonune yuunuu xaméowu Y3zbexucmon Pecnybruxacu onuii 6a ypma Maxcyc mawiumM
sasupunune 2010 tiun 25 ageycmoaeu 333-con oyiipyau (pyiuxam pakawu 1981-1, 26.08.2010 1) maxpupuoa —
VP KXT, 2010 1., 34-con, 297-m000a)

Onduneu maxpupea Kapame.

JKOpHUH Ba opaiuK HazopaTiapra — 70 6amn (dhaHHUHT XyCycHUATHAaH Kennbd ynkkaH xonma 70 Oamn
Kaderpa TOMOHU/IaH )KOPHI Ba OpAIIMK HA30paTiIapra TAKCUMIIAHAIN).

(11-6anonune mypmunuu xambowu Ysbexucmon Pecny6iuxacu onuii ea ypma MAaxcyc mawvium
sazupunune 2010 tiun 25 aseycmoaeu 333-con oyupyvau (pytixam paxamu 1981-1, 26.08.2010 1) maxpupuoa —
VP KXT, 2010 1., 34-con, 297-mo000a)

Onduneu maxpupea Kapame.

TolkeHT AaBiiaT IOPUIMK YHUBEPCUTETHIIA PSUTHHT Oajuiapu Ha3opar TypJjapu Oyhuva Kyhujaruda
TaKCUMJIaHATH:

»opwuit Hazopatra — 30 Oar;

opanuk Hazoparra — 20 6ayr;

SIKYHUI Ha3oparra — 50 Gayur.

(11-6ano0 Ysbexucmon Pecnybnuxacu onuii éa ypma maxcyc mavium eazupunune 2013 iun 13
oexabpoazu 470-connu byupyeuea (pyuxam paxamu 1981-2, 13.12.2013 1i.) acocan bewunyy — CAKKUUHYU
xambowunap 6unan mynoupunean — YP KXT, 2013 1i., 50-con, 659-mo000a)

Onduneu maxpupea Kapaue.

(12-6ano  Ysbexucmon Pecnybnuxacu onuii éa ypma maxcyc mavium eazupunune 2010 iun 25
aszycmoazu 333-con 6yiipveuea (pyixam paxamu 1981-1, 26.08.2010 i) mysopux 373 xyuunu iiykomean— YP
KXT, 2010 1., 34-con, 297-mo00a)

Onduneu maxpupea Kapaue.

13. TanaGanuHr pedTUHT HadTapyacu kU Tagabanap peUTHHTUHHA X1UCcOOra OJIMII 3JIEKTPOH TH3UMHUTA
aloXujaa Kauj KWIMHAIUTaH Kypc uInM (JoHuXacu, XHcoO-rpadK WILUIapH), MajakaBui amanuér, ¢aH
(danmapapo) Oyimva sKyHWUI [OaBlIaT aTTECTANMsACH, OWTHUPYB MallakKaBWii WINM Ba Marucrparypa
Tana0aJapuHUHT WIMHK-TAAKUKOT Ba WIMHA-TIENAroTWK WIUIAPH, MArHCTPIMK JUccepTanusicu Oyitnda
VanamTupuin gapaxacu — 100 6ammuk Tuzumaa 0axoJaHaIn.

(13-6an0 Y3bexucmon Pecnybnuxacu onuii éa ypma maxcyc mavium eazupunune 2013 iun 13
dexabpoazu 470-connu 6yiipyeu (pyiixam pakamu 1981-2, 13.12.2013 1i.) maxpupuoa — YP KXT, 2013 ii., 50-
coH, 659-mo000a)

14. TanaGanunr ¢an Oyinda Y3namITHPUII KYpCATKUYMHMA HA30paT KWIMILIJIA KyHugard HaMyHaBHN
Me30HJIap (KeHHHIY YpuHIapa HaMyHaBH Me30HIap Ae0 IOpUTHIIaIN) TAaBCHUS STUIIAIN:

a) 86 — 100 Gau1 yuyH TajgabaHUHT OMJIUM Japakacu KyHuaaruiapra 5kaBo0 OSpHIIH JTIO3HUM:

XyJoca Ba Kapop KaOyJl KHJTHIIL;

WKOAMN (UKpIail oIvLI;

MYCTaKWJI MyIIOXa/ia FOpUTa OJIUIIL;

oJIraH OWIIMMIIAPUHU aMalijia KyJiaid OJIHII,

MOXUSITUHH TYIITYHHIIT;

Ounui, ailTud Gepu;

TacaBBypra ara OyiumI.

0) 71 — 85 Gayn yuyH TajabaHUHT OMIIMM Japakacu KyWuaaruiaapra *apo0 OCpHIIIU JIO3UM:

MYCTaKWJI MyIIOXa/1a I0pUTa OJHIIL;

oJITaH OMJTUMIIAPWHM aMaJjiia KyJuTai OJHIIL;
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MOXUATHUHH TYLIYHUII;

O, aiiTHO OepwiI;

TacaBBypra sra OYIIuIIL.

Onouneu maxpupea Kapame.

B) 55 — 70 6ay1 yuyH TanabaHUHT OWITUM apakacl KyHuaaruiapra :aBo0 OepHIIH T03UM:

(14-6an0 «e» Kuuux 6anounune 6upunyu xaméowu Y3bexucmon Pecnybuuxacu onuii 6a ypma maxcyc
mavaum eazupunune 2010 tun 25 aseycmoaeu 333-con Oyupyeu (pyuxam paxamu 1981-1, 26.08.2010 u)
maxpupuoa — YP KXT, 2010 ii., 34-con, 297-m000a)

MOXUSATHHH TYLIYHHII;

Owui, aiiTu6 Oepwi;

TacaBBypra sra OYIIuIIL.

Onduneu maxpupea Kapawe.

') Kylnaara xoapaa Tanabanuar OunuM napaxacu 0 — 54 6amn Ounan 6axoJaHUIId MyMKHH:

(14-6an0 «e» Kuuux 6andunune Gupunyy xambowu Y3bexucmon Pecnybiuxacu onuii 6a ypma mMaxcyc
mavaum eazupunune 2010 tun 25 aszycmoazu 333-con Oyupysu (pyiuxam paxamu 1981-1, 26.08.2010 1)
maxpupuoa — YP KXT, 2010 ii., 34-con, 297-m000a)

AHWK TacaBBypra 3ra OYJIMacIuK;

OMITMACITHK.

15. HamynaBwii Me30HIAp acocuaa MyalssH (aHIaH XOPUH Ba OpalMK Ha3opaTiap Oyinda aHWK
ME30HJIap MIIUTA0 YMKUINO, Kadeapa My IUpU TOMOHUIAH TACAMK/IaHAIM Ba Tajladajiapra 3bJI0H KUITHHAIM.

Onouneu maxpupea Kapane.

16. HamynaBmii Me30HJapra MyBOGHWK MyTaxacCHUCIWK QaHmap OYViNYa TasHY ONWUN TabIUM
Myaccacajapyd TOMOHHUIAH SKyHHH Ha3opaT ydyH Oaxojall Me30HJapd HIUIa0 YHKWINO, ONUH TabiuM
Myaccacacu MiMuii-yciyOuii KeHTalm TOMOHHIAH TacIWKIaHAAW Ba TYPIOILI OJIMI TabINM Myaccacallapura
eTKa3WIaIu.

(16-6ano YVsbexucmon Pecnybruxacu onutli éa ypma maxcyc mawvium easupunune 2010 tiun 25
aszycmoazu 333-con 6yiipyau (pyiixam pakawu 1981-1, 26.08.2010 1) maxpupuoa — YP KXT, 2010 ii., 34-con,
297-m000a)

17. TamabanmapHuHT YKyB (paHm OYiimua MyCTakui WINW XOPHUH, OpallUK Ba SIKyHHH Ha3opatriap
XKapaCHUAAa TETHIUTM TOIIIMPUKIApHU OakapHIM Ba yHra aKpaTWIraH OajuiaplaH Kenud YHWKKaH XoJjaa
OaxonaHaau.

Onduneu maxpupea Kapaue.

18. Tanabanunr (han Oyitrua Oup ceMecTpaaru pedTHHTY KyiHuIarnia aHuKJIaHa u:

(18-6anounune Gupunuu xambowwu Y3bexucmon Pecny6iuxacu onuii ea ypma Maxcyc mawvium
sasupunune 2010 tiun 25 aseycmoazu 333-con oyiipyau (pyixam pakamwu 1981-1, 26.08.2010 1) maxpupuoa —
VP KXT, 2010 1., 34-con, 297-m000a)

Ri=Vx O', 6y epna:
100

V — cemectpaa danra aXxpaTHiraH yMyMU# YKyB IoKllaMacu (coaTiapiaa);

O' — (an 6yitnua y3namTupuin gapaxacu (6amiapmaa).

Onduneu maxpupea Kapawe.

19. ®an O¥iinya >KOpHil Ba OpauK HazopaTiapra axpaTHiraH yMyMHUi OammHunr 55 ¢ousu capanarn
Oam xucobnanu6, ymoy ¢ousman kam 0ajul TYIarad tanadanap sSIKyHUIH Ha30paTra KUPUTHIMANHAH.

JKopuit Ba opanuk Hazopar Typjapu OViiMua 55 Ba yHIaH IOKOpPH Oa/UTHM TYIuiaraH tanaba (aHHU
V3namrupran 1e6 xucobnanaay Ba ymoy ¢an 0yiinua sKyHH Ha3opaTra KHpMaciurura nyi Kynunanu.

TuOOuéT onmii TabIuM Myaccacanapuaa pan Oyiinua >kopui, OpaIvK Ba SKyHHH Ha30paTIapHUHT Xap
Oupura axpatwirad OajutHUHT 55 ¢ousu capamam Oamr 3THO OeirwiaHaad Ba OyHJa JKOpUH Ba OpaliuK
HA30paTJapHUHT Xap OupHra axparwirad Oa/UIHUHI 55 Ba yHIaH MOKOpU (ousugard OaUTHM TYIljiaraH
tanabanap ymoy ¢an 0yiinua SKyHHH Ha30paTra KUPUTHIAAH.

(19-6an0 Vs6exucmon Pecny6ruxacu oauii éa ypma maxcyc mawvaum easupunune 2010 tiun 25
aszycmoazu 333-con 6yiipyeu (pyiixam pakamu 1981-1, 26.08.2010 1) maxpupuoa — YP KXT, 2010 ii., 34-con,
297-mo000a)

20. TanabanuHr cemecTp AaBomuaa (GaH Oyinua TymiuaraH yMyMuil Oanu xap Oup Ha3opaT TypuAaH
OenruaHral Kouganapra MyBo(UK TyIiaran 0ajuiapy HHFHMHIUCUTa TCHT.

IV. Ha3zopat TypJapuHu yTKa3uil MYJAAaTH

Onduneu maxpupea Kapame.
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21. Opanuk Ba SKyHMH Ha3opaT Typjapd KajeHAapb TeMaTHK pekara MyBO(HK JeKaHAaT EKu
(akynpTeT Ty3WiaMacH OynaMaraH ONHH TakIMM Myaccacamapuna YKyB Oymumu (YKyB-ycimyOwii Oomrkapma)
TOMOHHMJAH TYy3WITaH PEHTHHT Ha3opaT JXKaABajUlapu acocuaa YTkaswnagu. SIKyHHH Ha3opaT CEMECTPHUHT
oxupru 2 xadracu MoOaifHUIa YTKA3UIAIH.

(21-6ano Ysbexucmon Pecnybnuxacu oauti éa ypma maxcyc mavium easupunune 2013 dun 13
oexabpoazu 470-counu 6yiipyeu (pyiixam paxamu 1981-2, 13.12.2013 i.) maxpupuoa — YP KXT, 2013 1., 50-
CoH, 659-m000a)

22. Tamaba ¢dan Oyiinya kypc mnoimxacu (uwmm)HE ymoOy ¢an Oyiinya Tymuaran Oammapu
YMYMJIAIITAPHINIINTA Kalap TOMIITHUPHUIIH IIapT.

23. XKopwuii Ba opanuk HazopatTiapia capajam OanugaH Kam Oal TYIarad Ba y3piau cabadnapra Kypa
Ha3opariapAa KaTHaIla ojMaraH Taja0ara KaiTa TONMIIMPHII Y4yH, HaBOATIaru my Ha3opar Typurada, CyHITH
YKOPHI Ba OpalIMK Ha3opatiap yuyH AKyHWUH Ha3oparrada Oyirad MyauaT Oepriiaim.

Onduneu maxpupea Kapamue.

(23-6anounune uxxunuu xamboww Yzbexucmon Pecnybnuxacu onuli éa ypma Maxcyc mawium
sasupunune 2010 uun 25 aseycmoaeu 333-con oyiipysuea (pyuxam paxamu 1981-1, 26.08.2010 i) mysogux
wukapunean — YP KXT, 2010 ii., 34-con, 297-m000a)

Onduneu maxpupea Kapame.

Kacammuru cababnm mapcrnapra KaTHaImIMaraH xamjaa OelTHiIaHraH MyagaTiapia >KOpWH, OpaivK Ba
SKYHAW Ha30paTijapHH TOMIIUpa oOJjMaraH Tamabamapra QaxkynpTer aekaHu Qapmornmm €k (paxyabTeT
Ty3uiIMacu OYyJIMaraH ONuMid TabJIUM Myaccacajgapuaa YKyB Oynumu (YKyB-ycinyOui Oomikapma) €ku YKyB
unIiapu Oyinya MpOpPEeKTOPHUHT PyXCATHOMACH acOCHa, YKUIITHHM OONIIaraHuJaH CYHT MKKH XadTa MyniaTaa
KaiiTa TOIIIMPUINTA pyXcaT Oepuiaiu.

(23-6anonune uxkunuu xaméowmcu Ysbexucmon Pecny6nuxacu onuil ea ypma Maxcyc mawvium
sasupunune 2013 tun 13 dexabpoacu 470-connu byupyeu (pyrixam paxamu 1981-2, 13.12.2013 1i.) maxpupuoa
— VP KXT, 2013 1., 50-con, 659-mo00a)

Onduneu maxpupea Kapaue.

24, TanabaHUHT CeMECTpla >KOPUM Ba OpaJMK Ha30paT TypJjapu OViiMua TYIUIaHTaH Oajutapu ymoy
Ha30par TypJiapu yMyMui OaummHUHT 55 dhom3uaan kam O¥iica Kk ceMecTp SIKyHU/Ia )KOPUH, OpalTuK Ba SKyHHH
Hazopar Typiapu OVitnda TyruiaHraH Oayutapu WurmHIUCH 55 OamngaH kaMm OVyiica, y akaJeMHuK Kap3aop ned
XHUCOOJIaHa .

TuOOHuET onuii TabIMM Myaccacanapuja ceMecTp sKyHuaa ¢an Oyiinda opui, opalnuk €K SKyHHN
HazopaTr TYpIApHHUHT Xap Oupu O¥iimua capanam OaiumumaH kam Oamn TyruiaraH Tajgaba akaJeMuK Kap3lop
XHUCOOJIaHa .

Onduneu maxpupea Kapawe.

TomkeHT AaBlaT IOPUIWK YHUBEPCUTETHIIA TAlA0AHWHT CEMECTpla KOPHM Ba OpalliK Ha30paT
Typiapu Oyiinda Tyruiarad Oamapu ymly Ha3opar Typiapyd yMyMuid OamuHuHT 55 domsumaH kam Oynca €ku
SKYHUH HazopaT Oyiunua Tyruiaran OGamu ymOy Ha3opaT Typu yMyMuH OanwHUHT 55 Qousuman kam Oynca, y
aKaJIeMUK Kap3J10p X1UcoOIaHaIH.

(24-6an0 YVzbexucmon Pecnybruxacu onuili éa ypma maxcyc mawvaum easupunune 2013 tiun 13
oexabpoazu 470-connu oyupyeuea (pyuxam paxamu 1981-2, 13.12.2013 i1.) acocan yuunuu xamoowu oOuran
mynoupunean — YP KXT, 2013 ii., 50-con, 659-m000a)

Onduneu maxpupea Kapaue.

AkaneMHK Kap3Zop Tanadajgapra ceMecTp TyraraHuJaH KeiinH (0axopru cemecTp HaTwxanapu Oyitnua
gca, TanabajJapHUHT €3TM TabTHIU Xamja Mpodeccop-YKUTYBUHIAPHHUHT MEXHAT TAabTWIWAAH CYHT) KahTa
V3mamrupuim yuyyH Oup o myzanmat Oepunaau. Ly myanat maBomuia ¢aHHM Y3maliTupa OolMaraH tanada
¢bakynbTeT AekaHu €ku (PaKyIbTET Ty3WIMacH OyJIMaraH OJIMH TabIMM Myaccacalapuia YKyB Oynumu (YKyB-
ycryOuit Gomkapma) OONDIMFMHUHT TaBCHACUTA Kypa Oenrwianrad TapTHOJa PEKTOPHUHT OyHpyru OwiaH
Tajabanap caduaaH YeTIIAIITUPHIIAIN.

(24-6anonune mypmunuu xaméowmcu Y3bexucmon Pecnybruxacu onuii 6a ypma Maxcyc mavium
sasupunune 2013 tiun 13 oexabpoaeu 470-connu oyupyeu (pyvixam pakamvu 1981-2, 13.12.2013 1i.) maxpupuoa
— VPI{XT, 2013 1., 50-con, 659-mo00a)

Onduneu maxpupea Kapaue.

25. Tanaba Ha3opaT HaTWXKalapuIaH HOPO3W Oyiica, ¢an Oyiindya Ha30paT TypH HATHKAIApH YBJIOH
KWJIMHTaH BaKTIaH Oonuiad oup kyH MoOaiiHuaa (akynpreT aekaHu €ku (akysIbTeT Ty3uIMacu OyamaraH oyui
TabJIMM Myaccacajiapuia YKyB Oyiumu (VKyB-yciyOuid OorikapMa) OOLUIMFUra apu3a OuaaH MyposkaaT 3THIIH
MyMKHH. ByHnnaii Xxonaa ¢axkynbpreT nekaHu €ku GaxyiabTeT Ty3uiIMacu OyIMaraH oOlrid TabJInM Myaccacajlapuaa
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VKyB OViuMu (YKyB-yciiyOuii OorikapMa) OONUTMFHHUHT TaKIMMHOMACUIa Kypa pekrop Oyipyru Owmiad 3 (y4)
ab307aH KaM OyIMaraH TapkuOa anesuIausi KOMUCCHSCH TAIlKWUII STHIIalu.

(25-6anonune Gupunuu xambowwcu Y3bexucmon Pecnybnuxacu onuii 6a ypma MAaxcyc mawvium
sasupunune 2013 tun 13 dexabpoacu 470-connu oyupyeu (pyvixam paxamu 1981-2, 13.12.2013 1i.) maxpupuoa
— SV/PKXT, 2013 1., 50-con, 659-mo00a)

Anemisaus KOMUCCHSICH TajdabalapHUHT apr3aIapiHA KYypUO YMKHUO, Iy KYHHHUHT Y3UAa XyJIOCACHHU
owAupaIu.

26. baxomamHUHT YpHaTWiTaH Tajabiap acocuia OeNTHIaHTaH My[afariapia YTKa3WINIIA XaMzia
pacMuiUTaIITUPWINIIKA  (QaKyJIbTeT AeKaHW, Kadenpa Myaupd, YKyB OYIuMM Xamzaa HYKM Ha3oparT Ba
MOHHUTOPHHT OYJIMMHU TOMOHHJaH Ha30paT KWINHAIH.

V. PeliTHHT HATHKATAPUHYU KAHJ KUJIMII BA TAXJIWJI ITUII TAPTUOU

Onduneu maxpupea Kapawe.

27. TanabanuHr ¢aH OViiMua Ha30paT Typiiapuua TYIUlaraH OajuTlapyu CEMECTp SKYHHJA PEUTHUHT
KaliiHOMacura OyTyH coHJap OwiaH Kai KunuHaau. Peiituar gadrapyacu €ku tanabanap peUTHHTHHE XEcoOra
OJITHIII 3JIEKTPOH TH3MMHUHHHT «YKyB PeKacHia aXpaTHITaH COaT» YCTYHHIa CEMECTp Y4yH (haHra apaTiiraH
yMyMHH YKyB FOKJIaMa coatiapu, «Pannan onuHrad 6axo» ycryHura sca 100 0ayuvk TH3UMIArd Y3Iam THPUTITH
Kyiunaau.

(27-6anonune Gupunuu xaméowwcu Y3bexucmon Pecnybnuxacu onuii 6a ypma Maxcyc mawbiuM
sasupunune 2013 tiun 13 dexabpoazu 470-connu oyupyeu (pyxam paxamu 1981-2, 13.12.2013 11.) maxpupuoa
— VP KXT, 2013 1., 50-con, 659-m000a)

TanabanuHr capanam OanuaaH macT OYiraH y3malmTUpUIId pedTuHT Aadrapyacura Kaiia sTuiMaiau.

Onduneu maxpupea Kapaue.

28. Xap Oup dan Oyitnya yTkazuaagurad Ha30paT TYpPIAPUHHUHT HATIDKAAPU TYPYX KYPHAIH XaMaa
KalITHOMajja Kailj] STHIaay Ba Iy KyHHUHT y3u/a (Ha30paT TypH €3Ma UIll Iakinga yTkasuirad oyinca, 2 (MKKH)
KyH MyJIaT H9r/a) Tanadanap YbTHOOPUTA €TKAZUIIAIH.

(28-6ano Vsbexucmon Pecnybruxacu onuii éa ypma maxcyc mawvium eazupunune 2010 tiun 25
aszycmoazu 333-con 6yiipyeu (pyiixam pakavu 1981-1, 26.08.2010 1) maxpupudoa — YP KXT, 2010 ii., 34-con,
297-m000a)

Onouneu maxpupea Kapaue.

29. SkyHuil Ha3opar HaTWwKajgapura Kypa ¢an YKUTyBUMCH TanabalapHUHT GaH OYiinya pelTHHTUHA
AHUKJIAlIM XaMa PSUTUHT JadTapya Ba KalJTHOMAaHUHT TETUIILTH KUCMHHH TYJIUPAJIH.

(29-6an0 Vsbexucmon Pecnybauxacu onuii éa ypma maxcyc mawvium eazupunune 2010 tiun 25
aszycmoazu 333-con 6yiipyeu (pyiixam paxamu 1981-1, 26.08.2010 1i) maxpupuoa — YP KXT, 2010 ii., 34-con,
297-m000a)

Onouneu maxpupea Kapaue.

Tanabanap pedTHHIMHM XUcoOra ONMII 3JIEKTPOH THU3MMH JKOPUI STHITaH OJMH TabiIuM
Myaccacajapyia TajiadanapHuHr pan Oyiinva peuTHHIM PSUTHHT KAl THOMACH Ba yIIOy TH3UMIa Kai| 3TUIa Iu.

(29-6an0 Vsbexucmon Pecny6ruxacu oauili éa ypma maxcyc mawvaum easupunune 2013 tun 13
Odexabpoazu 470-connu Oyupyuea (pyuxam pakamu 1981-2, 13.12.2013 1) acocan xambdowu Ouiau
mynoupunean — YP KXT, 2013 ii., 50-con, 659-m000a)

30. TanaGaHWHT PEUTHHIM YHWUHT OWJIMMH, KYHHKMAacH Ba Majakalaph AapaKacMHU OeNTHiaiiu.
Tanabanuar cemectp (Kypc) Oyiimua ymymuil pedtunru Oapua ¢aHnmapiaH TYIUIaHTaH PEUTHHT Oautapu
HUFUHINCH OPKaIM aHUKJIAHA M.

31. Tamabanmap ymyMuil pedTHHTH Xap OWp ceMecTp Ba YKyB WWIM SIKyHJAHTaHJAH CYHT YBIIOH
KUJIMHAIH.

Onouneu maxpupea Kapamue.

32. lumioM WiIoBacH €KY akaJeMUK MabJIyMOTHOMAHHM JeKaHaT €KH (haKyJIbTET Ty3WJIMacu OyimaraH
0JIMH TabJIUM Myaccacajgapuaa YKyB OVinMu (YKyB-yciyOuid OolikapmMa) TOMOHHIAH pacMuMIamThpuInga hax
Oup Heva CeMecTp J1aBOM 3TraH Oyiica, peUTHHIIAp HUFUHINCH OJHMHAIM.

(32-6anonune Gupunuu xambowwcu Y3zbexucmon Pecnybnuxacu onuii a ypma MAxcyc mawium
sasupunune 2013 tiun 13 dexabpoaeu 470-connu oyupyeu (pyvixam pakamvu 1981-2, 13.12.2013 1i.) maxpupuoa
— VP KXT, 2013 ii., 50-con, 659-m000a)

Onouneu maxpupea Kapamue.

Tanmabara UMTHE3NMM IUIUIOM OeNTHianyia YHUHT Xap Oup ceMmecTp sKyHuaaru ¢anmap Oyiinda
V3JIaIITHPHII KYPCATKUYN XUCOOra OJIMHAIM.
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(32-6ano Vsbexucmon Pecnybnuxacu oauti éa ypma maxcyc mavium easupunune 2010 iun 25
aszycmoazu 333-con oyiupyeuea (pyuxam paxamu 1981-1, 26.08.2010 1) mysopux uxkunuu xamoowu ouram
mynoupunean — YP KXT, 2010 ii., 34-con, 297-mo000a)

Onduneu maxpupea Kapame.

33. TamaGamapHUHT Ha30paT Typilapu OYHW4a JpuWIITaH HaTWKajdapu Kadeapamap, JeKaHATIap Ba
VKyB-METOAMK OYyIMHMarapAa KOMIBIOTEp XOTHpacura KHPUTWINO, MyHTa3zaM paBHIIAAa TaxXJIHI KHIHO
Oopwaau.

(33-6ano Ysbexucmon Pecnybnuxacu oautl éa ypma maxcyc mavium easupunune 2010 dun 25
aseycmoazu 333-con 6yiipyeu (pyiixam pakamu 1981-1, 26.08.2010 1i) maxpupuoa — YP KXT, 2010 ii., 34-con,
297-m000a)

34. XKopwmii, opanuk Ba SKyHHH Ha30paT HaTwkKaiapu Kadeapa WUFWIMLUIAPH, (PaKkyIbTeT Ba OJHA
TapIUM MyaccacacH Mimuil KeHrammiapuga MyHTa3aM paBUIIIa MyxXokama 3THO OOpHiagw Ba TETHILIN
KapopJap KaOyJ KHINHAIH.

VI. SAkynuii kouganap

35. Vs6ekucron Pecry6nukacn Onmit Ba ypTa MaxcyC TabIuM BasHPINIH Xamaa Y30eKHCTOH
PecriyOnmmkacu Basupmap Maxkamacu xy3ypuparu JlaBmaT TecT Mapka3sd TecT 0axollapd Ba PEUTHHT
OaIapUHUHT XOJIUCIUTMHN TEKITUPHUITHY TAIIKWI 3TaJH Ba HA30paT KUJIaIu.

36. Ym0y Hmszompa Oenrmmanran macanmamap Oyiinua kenmud YMKKAH HHU30Jap KOHYH XyXKatiapu
acocua Xall KAJTMHATH.

37. Ymby Husom V36exucron PecryGmukacu Basupmap Maxkamacu Xysypumard JlaBmaT Tect
MapKasy, XaiK TabiuMu Basupaurd, COFIMKHM caxiaml Basupaurd, KULLIOK Ba CYB XYKalurH BasHpINIH,
MaJaHuAT Ba CIOPT HIUIAPH BA3UPIHTH, Y30eKHCTOH ajoka Ba axOOPOT/IALITHPHII arCHTINIH, «V36exncTon
temup itymmapm» JAK, JlaBnar conmk Kymmracu, Y36exumctoH bamumii akajzemuscu Ba HaBowii KoH-
METaJUTyprusi KOMOMHATH OMJIaH KETHIIHITaH.

JaBaat Tect mapkasu gupekropu b. UCMANJIOB
TomxkeHT 1.,
2009 itun 9 uroHb
Xaak Tabaumu Basupu F. LIOYMAPOB
TomxkeHT 1.,
2009 itnn 9 uroHb
Corumknn cakaam Basupu A. UKPOMOB
TomkeHT 1.,
2009 itun 9 uroHB
Kumok Ba cyB xy:xaauru sazupu C. UCMONJIOB
TomkeHT 1.,
2009 itun 9 uroHb
MapanusaT Ba ciopt umuiapu sasupu A. J)KABBOPOB
TOIIKEHT III.,
2009 itun 9 uroHB
V36exncron anoka Ba ax6oporaamTupum arentnru bom aupextopu A. APUIIOB
TOIIKEHT III.,
2009 itun 9 uroHb
«¥Y36exucron Temup ityaaapm» JAK pauncu O. PAMATOB
TomKeHT 11I.,
2009 itun 9 uroHb
Jasaar conmuk kKymurtacu paucu b. IIAPIIMEB
TomKeHT 11I.,
2009 it 9 uroHb
Vi6exuncron Banunii akagemusicu pancu T. KY3UEB
TomKeHT 11I.,
2009 i 9 uroHb
Hagomnii kon-mMetauryprust komOunatu 6om gupexropu K. CAHAKYJIOB
TommkenT .,
2009 i 9 uroHb
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“Poliolefinlar texnologiyasi” fanini o’rganishda foydalaniladigan innovatsion
pedagogik texnologiyalar

XX asrning oxirini axborotlar davri deb yuritiladi. Hozirgi yoshlar 20 — 30 yil oldingi
yoshlarga nisbatan ko’prog ma‘lumotga ega. Shundan kelib chiggan holda, hozirgi ta‘lim va
tarbiya jarayoni oldingidek davom etishi davr talabiga javob bermasligi ma‘lum bo’lib goldi.
An‘anaviy dars uslublari bu kungi talab darajasiga javob bermasdan qoldi. Ta'limning yangi
uslublarini yaratish va amalda tadbiq etish ehtiyoji yo'zaga keldi. Yangi pedagogik
texnologiyalar noan‘anaviy dars uslublari bilan uyg'unlashgan bo’lib dars jarayonida
talabaning mo’staqil fikrlashi, erkin faoliyat yuritishga urganishi bilan bog’ligdir. Yangi
pedagogik texnologiya dars mashg’ulotlarida o’qituvchi va talabadan ijodiy fikrlash, topshiriq
va vazifalarga tez javob topishni talab etadi. Zamonaviy talaba — dars jarayonida yangi
texnikaviy vositalar, kompyuterlar, EHM va boshgalardan samarali foydalanish malaka va
ko’nikmalarini chuqur egallagan bo’lishi shart. Yangi pedagogik texnologiyaga asoslangan
darsda talabalarni real ishlab chigarish vaziyatlarini modellashtirish, oyin holatlarini yuzaga
keltirishga urgatadi.

Mazkur fanni o‘gitish jarayonida ta’limning zamonaviy metodlari, pedagogik va axborot-
kommunikatsiya texnologiyalari va o'qitish vositalarini (kompyuter, multimediya va boshqalar)
go'llanilishi nazarda tutilgan. Shu bilan birga talabalar fanni o‘zlashtirish jarayonida:

- ma’ruza darslarida zamonaviy kompyuter texnologiyalari yordamida elektron-
darsliklardan;

- amaliy mashg‘ulotlarida kichik guruxlar musobaqalari, guruxli fikrlash innovatsion
pedagogik texnologiyalarini uzlkusiz qo‘llash nazarda tutiladi

Pedagogik texnologiya - yuqori darajadagi samaradorlikni ta’minlovchi, pedagogik
gonuniyatlar, magsadlar, prinsiplar, mazmun, shakl, uslublar va o‘qgitish vositalaridan hamda
tarbiyalash usullaridan tashkil topgan loyihalash va mos ravishda ushbu texnologiyani
amaliyotda qo'llash tizimidir.

Pedagogik texnologiya - o‘quvchini o‘qitish, tarbiyalash, shaxsini rivojlantirish
masalalari yechimiga qaratilgan va ma’lum ketma-ketlik asosida amalga oshiriladigan
pedagogik-psixologik usullar, uslublar majmuidir.

U o'quv jarayonining texnik ta’minotidagi yangiliklar, o‘quvchi tafakkuri, jamiyatdagi
ijtimoiy-igtisodiy munosabatlar, ta’'lim sohasidagi davlat siyosati, jamiyatning axborot makoni
(“Internet”), undan foydalanish imkoniyatlari, ta’lim beruvchi va ta’lim oluvchilarning ma’naviy
dunyosi hamda moddiy ta’'minoti darajasiga bog‘lig holda rivojlanib, yangilanib boruvchi
innovatik loyihadir. (O.D.Raximov)
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Innovatsion pedagogik texnologiyalar aynan ta'lim-tarbiya jarayonida o‘quvchi-
talabalar (tinglovchilar)ga muayyan fan (mavzu) bo‘yicha bilim berish va shaxsini
shakllantirishga garatilgan o‘qitishning zamonaviy uslublari va texnik vositalari majmuidir.

1. Fanni o’rganishda innovatsion pedagogik texnologiyalar

2. O‘gitishning interaktiv uslublari

Fanini innovatsion pedagogik texnologiyalar asosida o'tilishida quyidagi o'quv
go'llanmadan foydalaniladigan.

1. O.D.Raximov, J.M.Tur'g'unov, Q.0.Mustafoyev, H.J.Ro'ziyev. - Zamonaviy ta'lim texnologiyalari.
-T. "Fan va texnologiya", 2013. 172 bet.

2. H.T.Omonov - Pedagogik texnologiyalar va pedagogik mahorat. T:-"Iqtisod-moliya. 2009, 240
bet.

PEDAGOGIK
TEXNOLOGIYALAR
VA PEDAGOGIK MAHORAT

Toskkent - 2009
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FANNI O’'RGANISHDA INNOVATSION PEDAGOGIK TEXNOLOGIYALAR

“Skarabey” texnologiyasi.

Ofqgitishning INTERAKTIV texnologiyalaridan biri bo‘lib, undan o‘quv materiallarini o‘rganishning
turli bosqichlarida foydalanish mumkin. Bu texnologiyada talabalar tajribasidan foydalaniladi,
reflektiv kuzatishni amalga oshiradi, faol ijodiy izlash va fikriy tajriba o‘tkazish imkoniyatini
yaratadi. Ushbu texnologiya quyidagi ketma-ketlik asosida amalga oshiriladi:

- dastlab o‘quv mavzusining mohiyati, tuzilishi va mazmuni “aqliy hujum” texnologiyasi
asosida belgilanadi;

- mavzu bo‘yicha o‘rganiladigan savollar o‘rtasidagi aloqalar, bog’liglik, asosiy tushunchalar
aniglanadi;

- mavzuning har bir savoli chuqurroq o‘rganiladi, mavzu bo‘yicha talabalarda yangi g‘oyalar
paydo bo‘lishiga imkoniyat yaratiladi.

- O‘gituvchi mavzuni yakunlab, olingan bilimlarni mustahkamlaydi.

O‘QITISHNING INTERAKTIV USLUBLARI

“Uskunalar va loyihalash asoslari” fanining ma’ruza soatlarida quyidagi uslublarni qo’llab dars
o’tiladi

1. Muhokama-munozara.

Bu interaktiv o‘qgitishning eng keng targalgan usuli hisoblanadi va talabalarning ushbu mavzu
bo‘yicha turli xil bilim darajasi va tajribalari asosida o‘rganiladigan masalaga ganday yondoshishi
ko‘zda tutiladi. Bunda o‘qgituvchi muhokama uchun muammoli savolni yoki hayotdagi aniq bir vaziyatni
belgilab, o‘rtaga tashlaydi. Talabalarni esa mavzudan chetga chigishlariga yoki ayrim faol talabalarni
yetakchi bo‘lib, fagat ular fikr bildirishlariga yo‘l qo‘ymaydi, mumkin gadar barcha talabalarning faol
ishtirok etishlariga ahamiyat beradi, talabalarni bir-birini fikrlariga hurmatsizlik bilan qarashlariga yo’l
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go‘ymaydi. Muhokama oxirida o‘gituvchi fikrlarni umumlashtirib, o’z fikrini nazariy va amaliy isbotlab
bayon etadi.

2. Aqliy hujum.

Agliy hujum uslubini birinchi bo‘lib bundan bir necha o’n yillar oldin F.Osborn Aleks reklamasi
orqali Batter, Barton, Dastin va Osborn firmalarida go‘llagan. Keyinchalik ushbu uslubdan yirik xalgaro
korporatsiyalar ham foydalana boshlashgan. Hozirgi kunda ko‘pgina rivojlangan davlatlarda, ushbu
uslub ma’muriy boshqarishda va nodavlat tashkilotlarda oddiy odatiy holga aylandi.

Respublikamizdagi ta’lim muassasalarida ushbu uslubdan 2000 yillardan boshlab foydalanila
boshlandi. Ushbu uslubning mohiyati juda oddiy. Talabalar mavzuga oid muammoli savol yoki masala
bilan tanishtiriladi. Masala bo‘yicha talabalar oz g‘oya va fikrlarini bildirishlari uchun aniq vaqt
ajratiladi, masalan - 10 minut. 10 minut ichida bildirilgan barcha g‘oyalar va fikrlar yozib boriladi.
Bildirilayotgan g‘oyalar baholanmaydi, auditoriyada shovqin bo‘lishiga, ayrim talabalaraning boshga
talaba fikri ustidan kulishi yoki uni baholashiga ruxsat berilmaydi. Dastlabki magsad-son! G‘oya
gancha ko‘p bo‘lsa shuncha yaxshi. Alohida faol talabalarning yetakchilik gilishlariga, ya’ni fagat bir
necha talaba fikr bildirishlariga yo‘l go‘yilmaydi. Mumkin gadar barcha talabalar fikrini bayon
etishlariga imkoniyat yaratiladi. Vaqt tugagach talabalarga ekranda yozilgan barcha fikrlarni o‘qgib,
mushohada qilishlariga vaqt ajratiladi. Keyin o‘gituvchi yordamida

barcha g‘oyalar guruhlarga bo‘linadi va ular tahlil gilinib, eng magbul variant tanlab olinadi.

Agqliy hujum uslubining asosiy qoidalari:

e ilgari surilgan fikr iva g‘oyalarni tanqid ostiga olinmaydi va baholanmaydi;

e taklif gilinayotgan fikr va g‘oyalar ganchalik fantastik va antiga bo‘lsa ham, uni baholashdan
o‘zingizni tiying;

e tanqgid qgilmang! Hamma bildirilgan fikrlar bir xilda bebahodir;

o fikr bildirilayotganda gapni bo‘lImang;

e magsad-fikr va g‘oyalar sonini ko‘paytirish;

e gancha ko‘p goya va fikr bildirilsa, shunchalik yaxshi. Yangi, bebaho fikr va g‘oyaning
tug‘ilish ehtimoli paydo bo’ladi;

e agar fikrlar gaytarilsa, rad etmang;

e xayoliy fikrlashga ijozat bering;

® bu muammo fagatgina ma’lum, aniq usullar yordamida hal bo‘lishi mumkin deb o‘ylamang;

e fikrlar hujumini o‘tkazish vaqtiga gat’iy rioya qiling;

® berilgan savollarga gisqacha javob bering.

3. FSMU texnologiyasi.

Ushbu texnologiya tinglovchilarni o’z fikrlarini himoya gilishga, erkin fikrlash va o‘z fikriga
boshgalarni ishontirishga, ochig-oshkora bahslashishga, egallagan bilimlarni tahlil qilishi, ularni gay
darajada egallaganligini baholashga hamda tinglovchilarni bahslashish madaniyatiga o‘rgatadi. Ushbu
texnologiya tinglovchilarga gog‘ozga o'z fikrlarini anig va gisga holatda ifoda etib, tasdiglovchi dalillar
yoki inkor etuvchi fikrlarini bayon etish tartibida amalga oshiriladi

F — fikringizni bayon eting.

S - fikringiz bayoniga sabab ko‘rsating.

M- ko’rsatilgan sababni tushuntiruvchi misol keltiring.

U - fikringizni umumlashtiring.

FSMU texnologiyasida mavzu bo‘yicha savol qo‘yiladi. Talabalarga FSMU texnologiyasining
mohiti va ularning vazifasi tushuntiriladi. Topshirigni bajarish uchun aniq vaqt belgilaydi, masalan 15-
20 minut. Topshirigni har bir talaba shaxsan bajarishi talab etiladi. Talabalar faoliyatini kuzatadi,
ularning savollariga javob berib boradi, yo‘naltiradi, maslahatlar beradi. Kuzatuv davrida to‘g‘ri qaror
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yoki fikr yozayotgan talabalarni aniglaydi. Javoblarni yig‘ib olib, kuzatuv davrida nisbatan to‘g‘ri deb
topilgan talabalarning fikrlarini o‘qiydi, qo‘shimchalar kiritib, savol bo‘yicha to‘lig ma’lumot beradi.
Ushbu texnologiya munozarali masalalarni hal etishda, bahs-munozaralar o‘tkazishda yoki o‘quv-
seminari yakunida (tinglovchilarning o‘quv-seminari haqidagi fikrlarni bilish maqgsadida ) yoki o‘quv
rejasi asosida biron bo‘lim o‘rganib bo‘lingach qo‘llanilishi mumkin.

Amaliy mashg’ulot darslari uchun quyidagi uslublarni qo’llab o’tiladi

1. Kichik guruhlarda ishlash.

Talabalarni bir necha guruhga bo’lib, ularga mavzuga oid aniq bir masala yoki vazifa ustida
ishlash topshiriladi. Ularga ma’lum vaqt beriladi, keyin berilgan vaqt tugagach har bir guruhning
ushbu mavzu bo‘yicha garori, fikrlari tinglanadi.

Kichik guruhlar uslubida mashg‘ulot olib borilganda quyidagilarga erishiladi:

e har bir talabani faol ishtiroki ta’minlanadi va ularning faoliyatini nazorat qilish va baholash
imkoniyati ortadi;

e muammoni tez hal etish usuli ta’minlanadi. Talabalar gisqa vaqt ichida ko‘plab yangi g‘oyalar
ijodkori bo‘lishadi;

e mashg‘ulotning istalgan vaqtida talabalarning qizigishini ortdirish va butun katta guruh
bo‘yicha muhokama gilish imkoniyati ta’minlanadi;

e ayrim talabalar o‘zlarining mavzuga oid ushbu muammo bo‘yicha shaxsiy fikrlarini
o‘gituvchiga aytishdan tortinishadi, kichik guruhlarda esa ular guruhdoshlari bilan erkin fikr
almashishadi, ya’ni mashg‘ulotda faol ishtiok etishadi.

Kichik guruhlarda ishlash mashg‘ulot rejasini tuzish. 1.Mashg‘ulot rejasi tuziladi, kichik
guruhlarda ishlash mashg‘ulotning gaysi vaqgtida boshlanishi belgilanadi.
2. Talabalar bir necha guruhlarga bo‘linadi.
3.Kichik guruhlarda ishlash uchun mavzuga oid muammoli savol yoki masala tanlanadi.
Savolning maqgsadi va vazifasi talabalarga aniq tushuntiriladi.
4. Muammo ustida ishlash uchun vaqt belgilanadi. Odatda 15-20 minut har ganday mavzu
ichidagi masala ustida qaror gabul qilishga yetarli hisoblanadi.
5. Guruhlar uchun prezentatsiya shakli tanlanadi.
6. Guruhlar oz sardorini saylashadi. Buning uchun alohida vaqt berish shart emas.
7. Guruhlarga mavjud o‘quv-uslubiy, o‘quv-vizual materiallardan foydalanish imkoniyati ham
berilishi mumkin.
8.0‘qituvchi auditoriyada shovqin bo‘lishiga, ayrim talabalarni passiv ishtirokchi bo‘lib golishiga
yo’l go‘ymaydi, guruhlar faoliyatini nazorat qilib, ularning fikrlarini o‘rganib boradi.
9. Guruh sardorlari mavzu bo‘yicha guruhning umumiy fikrini prezentatsiya shaklida himoya
giladi. Prezentatsiya uchun odatda 10 minutdan ortiq vaqt berish tavsiya etilmaydi.
10. Prezentatsiya tugagach, bahs-munozara uchun vaqt ajratiladi, o‘gituvchi muammoni
umumiy tahlil giladi, guruhlar faoliyatiga baho beradi.
Guruhlarda ishlash tartibi va reglamenti
1.Muammoni hal gilish bo‘yicha guruhlarda ishlash va prezentatsiya varag‘ini to‘ldirish- 15 minut.
2.Mini-guruhlarga bo‘linadilar, umumiy vazifani bo’‘ladilar, javobni mustaqil rasmiylashtirish-
S5minut;
3.Mustaqil yechimni guruhga €’lon giladilar-5minut;

4 Kelishadilar, to‘ldiradilar, to‘g‘ri javobni topadilar va prezentatsiyaga tayyorlanadilar-5minut;
5.Guruhning mavzu savoli bo‘yicha nugtai-nazarini bayon etish-1-3minut;
6.Birgalikdagi muhokama va yakuniy xulosani shakllantirish-3 minutgacha.

2. “Savollar tuzing” uslubi.
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Ushbu uslub uch bosgichda amalga oshiriladi. Uni ko‘prog amaliy, seminar va mustagqil ta’lim
mashg‘ulotlarida go‘llash yaxshi samara beradi. Ma’ruza mashg‘ulotlarida mavzu bo‘yicha uy vazifasi
sifatida ham berish mumkin.

1-bosqich. O‘gituvchi mavzu bo‘yicha har bir talaba 5 tadan savol tuzish topshirig‘ini beradi
hamda har bir talabadan o‘zi tuzgan savolni o‘zidan so‘rashini ta’kidlaydi. Talaba o‘z tuzgan savoliga
0‘zi javob berishini e’tiborga olgan holda, osonroq savol tuzishga harakat giladi va buning uchun
mavzuni bir necha marta o‘qib chigadi (oson savol tuzish ham oson emas!). Natijada mavzuni ma’lum
darajada o‘zlashtirib oladi.

2-bosgich. Topshirig biroz murakkablashtiriladi, ya’ni o‘gituvchi bir talaba tuzgan savolni boshga
talabadan so‘rashini aytadi. Bunda talabalar juftligi, ya’ni kimning savoli kimdan so‘ralishi aniq
ko‘rsatiladi, Talaba o‘zi tuzgan besh savol javobini bilgan holda, ikkinchi talaba tuzgan besh savol
javobini ham bilib oladi, bir mavzu bo‘yicha har bir talaba 10 ta savol javobini o‘rganadi.

3-bosgqich. Talabalar tomonidan tuzilgan savollarning eng yaxshilari guruh ishtirokida muhokama
tarzida tanlab olinadi va javobi so‘raladi. Talabalarning faolligini oshirish magsadida ular
rag‘batlantirilib boriladi.

3. “Nima uchun?” texnikasi.

O‘gituvchi mavzudagi muammoli masalani ochib beradi va “Nima uchun?” savoli bilan
talabalarga murojaat qgiladi. Nima uchun? savoli ketma-ketlik asosida takrorlanadi. Bunda talabalarda
mavzu bo‘yicha yangi g‘oyalar, fikrlar tug’ilishiga imkoniyat yaratiladi. Talabaning erkin fikrlash, oz
fikrini bayon etish xususiyati shakllantiriladi. “Nima uchun?” savolini o‘gituvchi yoki talaba ham berishi
mumkin. Yoki, guruh 2 ta kichik guruhga ajratilib, biri ikkinchi guruh javobi asosida o‘zining garama-
garshi fikrini bildirib, “Nima uchun?” savolini beradi, ikkinchi guruh vakillari javob berishadi.

4. Blits-so‘rov.

Kichik guruhlarda ishlash texnologiyasiga asoslangan. Dastlab mavzu bo‘yicha 15-20 minut
umumiy savol- javob gilinadi. Mavzu bo‘yicha muammoli savollar aniglab olinadi. Keyin guruh kichik
guruhlarga bo’‘linib ularga muammoli savollar bo’‘lib beriladi. Guruhlarda ishlash va tayyorlanish,
savollar bo‘yicha yakuniy xulosaga kelish uchun aniq vaqt beriladi. Har bir guruh 0o‘z xulosasini bayon
etgach, guruhlar o‘zaro baholashadi. Mashg‘ulot oxirida individual test o‘tkazilib, mavzu bo‘yicha har
bir talabaning reying bali aniglanadi.

Blits-so‘rov-15 minut;

Guruhlarda ishlash va prezentatsiyaga tayyorlanish- 20 minut;

Guruhning mavzu bo‘yicha o’z nugtai-nazarini bayon etishi- 5 minut;

Jamoaviy muhokama, xulosalarni shakllantirish- 5 minutgacha;

O‘zaro baholash-1 minut;

Individual test o‘tkazish-5 minut.

5. Vaziyatni o‘rganish, tahlil gilish.

Bunda mavzuning ayrim masalalariga bog‘liq anig hayotiy vaziyatlar o‘rtaga tashlanadi.
Talabalardan ushbu vaziyatdan ganday chiqgish yo’llari ustida o‘ylash va o‘z fikrlarini bayon etish
so‘raladi. Masalan, “Elektr xavfsizligi” mavzusi o‘tilayotganda, shunday vaziyat o‘rtaga tashlanishi
mumkin: “Komyuterda ishlayotgan operator elektr tokidan jarohatlanishi mumkin. Bunga nimalar
sabab bo’lishi mumkin?”.

Muhokama yakunida o‘gituvchi vaziyatni savol bilan umumlashtiradi. Masalan, “Biz nima
haqgida bilib oldik?”, “Biz qanday xulosaga kelishimiz mumkin?”, “Hayotda Siz shunday vaziyatga
tushmasligingiz uchun nima gilishingiz kerak?”.
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[II. Fanning o‘quv-uslubiy ta’minoti

31| Ma’ruza matnlari

32 | Laboratoriya mashg‘ulotlar

33 | Ma’ruzalar bo‘yicha taqdimot materiallari

34| Mustaqil ta’lim bo‘yicha o‘quv-uslubiy materiallar

3% | Fan bo‘yicha o‘quv adabiyotlari, shu jumladan
Xorijly adabiyotlar

36 | Elektron o‘quv adabiyotlari

37| Targatma materiallar

38 1 Videodarslar

39| Videofilmlar

310 | Glossariy

3111 Fan bo‘yicha o‘zbekcha-ruscha-inglizcha lug‘at

312 llovalar

3.13

Multimediali tagdimotlar
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KHNPHUII

KuME caHOaTHHHMHI XapaKTepiau XyCyCUSTIIApUIaH OMpU OpPraHWK CHHTE3HUHT TE3
cyppaTiap OWIaH YyCUIMAUp. XO3UPrd KyHJa CAaHOATHMHI Oapya TapMOKJIapuaa Ba
TypMyIIJa 3aMOHABUM KUME IOTYKJIapuIaH Tyjaa Qoigananuiaim.

HxTrconnéTHu KUMENAIITHPHUILHUHT 1013ap0 MyamMMmoiapuaan Oupu Tabuuii Ba
CUHTETUK IOKOPH MOJIEKYJIsip OMpUKManap WIIad YUKAPUIIHA PUBOXKIAHTUPUII
Macajaacuamp.

CyHHTHM HuiapAa CUHTETHK MOJUMEpIap Miuiad YMKApUIIHU T€3KOPJIMK OWIaH
PUBOKJIAHUIIN Ky¥Wuaaru cababnap Omiad OOFIHK;

1) CuHTeTuk ToJIMMEp Marepuauiap Uiuiad YMKapuiljga Ba ylapAaH OyHOM OJMIIIA
Tabuuil MaTepyaUlapHU KaWTa WIUIamra HucOaTaH MexXHAT cap@UHU KaMalWIld Ba
MaxcCyJIOT TAHHAPXUHU KaMalHILIH.

CHHTETUK MOJMMEPJIAPHU KYypUJIUII MaTepuauiapy HILIa0 YuKapulaa KyJulail
KaTTa MKTUCOIMNA camapagopiuk Oepaau. MacanaH, €rouy-KUNMK IUIMTaNIap FOKOpHU
cudartnu Mmatepuaiap cudaTuaa Mavlldid Ba CaHOAT KypWIMIIHIA, MeOenb HILIad
YUKApUIIAa KEHIr KylaHwiaad. by mnurtanmap €rod YMKUHIWJIAPUHH — (PEHOJI-
dbopmanaerua €Kk MOUYEBUHO-(OpMaNIETH]T KaTpOHJapyW OWjIaH eauMiiad OJMHaIu.
ltkatponnan 16,7 M3 mmra omum MymkuH, OyHaa 24,5 M° TaxTa UKTUCOJ KMJIMHAJM,
uniad yukapuin capdiaapu 22%, kanutan Mabdnarnap capPu 34%kamMasiiu.

2) CuHTeTHK ToTUMEp MaTtepuasuiap Ouiian kaMEé0 Ba KUMMAT TaOWMui MaTepualJIapHU,
SHT aBBAJIO PAHTIIM METAJUIAPHU TYJa KOHJIU aMAlITUPUII UMKOHU Ba YJIAPHUHT Y3UHU
YHU KaM€O X0ccaly KOHCTPYKIIMOH MaTtepuai cu(aThaa UIIaTUII KIMKOHHSITH.

Mammunaco3nukga 1 TOHHa TuiacTMacca ypra xucoOna 3t paHryiM MeTaulapHu
aNMallTUPUII UMKOHUHU Oepaau, Oy 0,5 MiIH osuiap MKTUCOAMM camapa Oepaiu.

3) Xoccanapu OJAMHIAH O€NrujaHraH Ba POCTIAHTaH CHHTETHK MaTepHaJlJIapHU
SIPATUII UMKOHUSTH.

ABTOMOOWJIb TPAHCIIOPTUHH, ABUALIMSIHU, dJEKTPOTEXHUKAHU, MAIIMHACO3JIUKHH,
PAaAMOTEXHUKAHU, DJIEKTPOTEXHUKAHW Ba WKTUCOJIMETHUHI OOIIKAa TapMOKJIapUHU
PUBOXKIIAHUIIN STHTU MaTepuajuiaTra dXTUEXK TyFaupanu. by matepuaniapau xoccanapu
ayoxujaa Tajadyiapra kaBo0 Oepullii Kepak. DXTUEK maiao OynraHmuru cababiv sHTU
onauHAAH OENTWIaHTaH Xoccalld TOJIMMEpP MaTepuaiap sSpaTWiId Ba Taa0uK
ATUJIMOK/A.

Macanan:

a) FOkopu MycTaxkamJIMKKa 3ra €HTWJI CHUHTETHK MaTepuaiiap spaTtuiau (IIuiia,
miacTMaccanap, yriepoJl S3JacTUKIAp). YJIApHUHT COJUIITHPMA MYCTaXKAMIIUTU
OYJIaTHU Ky MapKaJlapuHUKUAAH IOKopu Oynub, Oy Marepuamuiap aBualuUsala,
KEMaco3JIMKIa, aBTOMOOWJIbCO3JIUKAA, KYPUIMII WHCTUTYTIApUAA, 3JIEKTPOTEXHUKAJA
KYJUIAHUJIMOK/A.

0) Enrun Ba ypra moaumep MaTepHauiap: TOWMHMA 3WWIMTK 15 Kr/M JgaH Ba yHIaH
IOKOpU OViraH KYmuK IMojuMepiap, FoBak mnojauMepiap. Kuduumk XaxMmMui OFHUPIIUK,
UCCUKJIMK YTKa3yBYaHJIMK, TOBYII YTKAa3yBUaAHJIMK KaOK Xxoccayiap KYIUK MOJIUMEpPIIapHU
M30JSI0Msl KWIYBYM MaTepHall Ba yJiap acocuaa KOHCTPYKLMsUIap SpaTHIl MMKOHUHHU
Oepanu.
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B) IInmactmaccanap, KUMEBHI ToJslajap arpecCUB MyXUT TabCUpPUTra FOKOPU YMJIAMIIMINK
HaMOEH KWJIaJH, ylaap aHTUKOPPO3UOH MaTepuaiapaup.

r) FOKopu nupieKkTpuK KypcaTKAuiapra 3ra, UCCUKINKKA OapIoNnuId OYITaH dJEKTp Ba
paauomaTepuaiap. Yiuapra maki Oepuin HucOaraH eHruwi. by kypcartkuuiap yiaapHU
IOKOpH cU(aTiIu 3JIEKTPOU30JISIIIMOH MaTepuai cudaruaa Kyiam UMKOHUHI Oepaiu.

n) EHrmn Ba MycTaxkaM OpraHvk MMIIAnap (MOJUCTUPOJ, MOJUMETUIMETAKPHUIIAT).
VYnap OKOpM ONTHK XOCCaJdapHH HaMOEH KWIaJH, MYypakkad ONTHK CHUCTeMalap,
aBMACO3JIMK/1a CaMOJIETIIADHU OMHAJIAIA KYJIIIaHWIIAIH.

7) Maxcyc Makcaaiau CHHTETUK Kayuykiap: €F, O€H3MH, XapopaT, COBYK TabCHpra,
SAVPUIMIITA YUAAMIIA Kay4dyKJIap.

Jlactnabku MOJJaJapHUHT XOCCaJapuHU y3HuJa My’KacCamJIalITHUPYBUM HOED
XOCCalli TOJMMEpPJIapra NaiBaHUIAHTaH COIOJIMMEPJIAp KUPAAW; WYHMIMK CyBUHU
Taiiépnaniia, HOE0 MEMEHTIapHU aXXpaTHO OJMIIIa KYJIJIaHWIAAUTaH NOHJIAITUPYBYU
KATPOHJIAp, TYNPOK CTPYKTYPACHHM SIXIIMJIOBYM KUMEBHI BOCHUTANAP, CUHTETUK KOH
YpunOocapiiapu Kupaam.

4) Ilonumep MaTepualiapHU MIUTA0 YMKAPUILTra OMTMAac TyraHMac XoM alléHu STHTH,
ap30H Ba TaK4YWJ OYIMaraH TypJiapHU KyJilanl UMKOHHU. ABBaJio, He(PTh Ba TaOuuii
razjapHH, KOKCKUMEBUH UIIIA0 YHUKAPHIL MAaxCYyJIOTJIApH, YPMOH Ba YPMOHTa UIILIOB
Oepulll CaHOATH XaMJa KAIUIOK XY>KaJIMK MIIA0 YMKApUII YUKUHIWIAPUHN KYJUTaIll
MMKOHH SpaTUlI JIOZUM
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3. [onusTUieHHU UIUTA0 YMKAPUI YCYIIIapH. :

MNOJIMITUJIEHHN UIIIVTAB YUKAPUIL YCYJIUIAPH

MABPY3A-1

Pexa:
1. ITonusTUNEH XaKuaa yMyMUi TylIyHYa.
2. [lonmuaTUIIEHHM KYIUTAIll Ba YHUHT a(3alIury.

Taanu cy3 ea uobopanap. Omunen, llonusmunen (113), Iorusuwunxiopuo (I1BX),
Honucmupon (11C), Omunen oxcuou, lllypmua eaz xumé xomnnexcu, FOxopu 6ocum
ocmuoa oaunzean 113, Ilacm suunuxau 113, Ilacm ea mea oocumoa oaunean 113,
FOxopu éa Ypma suunuxau I13, uuzuxcumon, mapmoxnanean 119

Xo3upru KyHJa 3aMOHAaBUIl WHHOBAIIMOH TEXHOJOTUSJIAPHUHT — SPATHIIUIIN
MoJIUMEpJIap MIUIA0 YUKAPUII TEXHOJOTUSCHHUHT OOCKMUMAa-O0CKUY PHUBOXKIAHUIIN
Maxcysii xucoOjaHaau. Yoy (GUKpHH XO3UPTH KyHJa MIUIA0 4YuKapwiaérran Oapua
nosmmMepaapan (230-240 MUJUTMOH TOHHA WWJIUTA) call KaM SIPMUHU TAIIKWJ dTaJUraH
MOJIMATUIIEH MUCOJIU/A KYPUIIIUMHU3 MYyMKHH.

byrynru kyHpma caHoaTda TMOJMATHICH OJIMIIHUHT KyWUJaru yCyJulapu KEHT
KYJUIAaHWJIMOK/IA.

OtwienHu 1okopu Oocumaa (150-350 MlIla) wuHuUNMaTOpiap MIITHUPOKUIA
(kucmopos, OpraHWK TMEpPOKCHANAp) KOHAeHcupiaHnran ra3 ¢asacuga 200-300°C na
nonumepnanr. Onuarad nomudTuaeH 916-930 kr/m® suunmkka sra 6ynmagu. Bympaii
MoJNMATUIIEH 10KOpU Oocumimn nonudTwieH (FKOBIID) €ku mact 3UWIMKIM MONUATUIIEH
(IT3I19) neb aTtanagu.

Otunenan mact Oocumaa (0.2-0.5 MlIla), 80°C ma opranuk 3pUTyBYHIAD
MYXUTHAQ, METAJUIOPTaHWK KaTaiau3aTopyiap HWINTHPOKUAA monumepiam. OnIuHraH
nousTIIEH 959-960 kr/mM° 3uunmkka sra 6ynmaaum. By ycynga oNMHraH HOIMATHIIEH
nact 6ocumin mommdTHIeH (IIBI1D) éku tokopu 3munuknu nonwdTrwieH (FKO3I19)ne6
aTayaJu.

Otunennu yprada 6ocumaa (3-7 Mlla), 150°C na sputyBummnapma, y3rapyBuaH
BAJICHTJIM METAJUTAPHUHT OKCHJIAPH UINTUPOKHUAA mosmMepiant. OJuHTaH MOJUITUIICH
960-970 kr/m® 3munukka sra Oynagu. XpOMOPraHMK KaTaau3aToplap MIITHPOKHIA
STUJEHHUHT TosimMmepianuiu 2.2 MIla 6ocum, 90-105°C xapopatna 3puTyBUMIapCH3
ras Qasacuja yTkasunaau. bynaail mommatunen 950-966 kr/m® 3uunMKKa sra Oyaaam.
ByHaii ycy/uiapia ONMHTAaH MOJMATHICH, ypTauya Gocumiy momudtiiieH (YBIID) ne6
aTanaju.

OruwnenHun  «CkiepTek»  TexHosoruscu Oyihmua (17MlIla), 300°C na
sputyBumnapia, lurnep-Harra karanuzaropiapu uimtupokuaa noaumMepiail. OIuHran
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noyuaTIiieH 918kr/m® man 965kr/M® ravyaH 3UUIIMKKA 3ra oynanu. byHnai monMATHIEH,
YU3UKIIU MOJIUATUIICH e aTanau.

CKIDPTEK TEXHOJOTUSICUHUHT ad3aJUTMKIApU KyWH1aruiapaad uoopar:

— MouJtekyna OFUpPIUTH Ba MOJIEKYJISIP MacCaBUil TAKCUMOTH KYPCATKUWIAPU KEHT
JUANa30HHU TAlIKWI 3Tagu Ba Oy KypCcaTKH4Y pPEaKTOPJIAPHU KaTalu3aTOpPCHU3
WAl MAPOUTH Ba PEAKTOPJIApHU UILIAIIMHU Y3rapTUPHUIL OPKAIH SPUIIUII
MYMKHH.

— TlonmuMepnaHui y4yH WIUIATHIAIWTAH XOM-ali€ (pakuusuiapuHu, SpUTMa
Tydaiiu Oup TEKKHCAa apaJalliTUPUIIT UMKOHUHU Oepajin.

— Karanuzarop konauru ocoH Wyn Ounan (puibTpamus, amcopOus >xapaéHu
OpKajIu) MYKOTHUII MyMKHH.

— Xap xun  KymumuaigapHu — (IPUCAAKK)  TOJUATWICHHH  TpaHyJjara
alTaHTUPUINZAAH OJJAWMH KUPUTHII MYMKHH Ba OUp TEKHCAA TMOJIMIUTICHIA
TaKCUMJIAHMIIINTA SPUILNINTA OJUO Kelaaau Ba OYHUHT YUYyH KYIIMMYa YCKyHa
KYWUJIUIIN Keparu Wyk 0ynaau.

— Taii€p maxcynoT cTaHgapT rpaHyJia XxojaTia uiuiad YuKapuiaan sS’bHA aloXHUaa
rpaHyJUIalll YCKyHACH Kepak sMac.

Xap KaHjal ycyn OuiaH MOJMATWICH MIUIad YuKapuiia, Oy KapaéHHUHI aCOCHMA
MapKa3u MOJUMEPJIOBYM peakTop xucobnanaau. Sclairtech texHonorusicu Oyitnua
MOJIMATUJIEH OJIMIIAA Y4 XWI peaktopiapiaH ¢oiinanannnaan. by peakTtopnapna
MOHOMEpP Ba COMOHOMEPHH TOJIUMEpIad, Xap XWi 3UWIMKKA, OKyBYAHJIMK Japa’kacura
(MI) Ba mosekyna MaccaBUi TaKCMMOTHUTA dra OYNraH MOJIUATWICH TYpJIapUHU OJIUII
MYMKHH.

OTuneH Ba TOJMATWICHHUHT JyHE Oo030puiIard Hapxu Kyhugaru rpadukia
kentupwirad. Keatupuinrad rpagukIad 3THICH Ba MOJUATUIICH OPAIMKHUAA HAPXHUHT
(bapku KaHYAJIMTUHU Ba HAPXHUHT Y3rapuIliuHu KYpuod TypruOMus.

DOTUNEHJaH OKCUJJIalll OpPKAaJM STUJIEH OKCUIW, ATWICHIJIMKOJ Ba OUp KaHua
KEepakKJIi OYJIraH OpraHuk MoJiajap CUHTE3 KWJIMHAAU (3KaJ(Bajira KapaHr).

OTuiieH HeT Ba ra3 MaxcCyJOTJIapuJard 3TaHHUHI TpyOa IIaKIWAard mnedsapiaa
MUPOJIM3H OPKAJIU OJUHUIIU aUTHO YTUIIraH.

“Kyknymanok HedT koHM, MyOopak ra3Hu KaiTa MIUIAII 3aBOJM Ba OomIKaiap
MaMJIaKaTUMM3/1a aCOCaH EKUJIFU-dHEpreTHKa 0a3acuHM TaIlIKWJI dTaau’ .

[ypranra3 kumé kommnekcu (LLT'XK) 2001 itmngan 6omnad oup innura:

- 125 MUHT TOHHA MOJIMATUJICH XOM allIécH;

- 102 MuHT TOHHA Ta3 KOHACHCATH,

- 142 MUHT TOHHA CYIONTUPWITAH Ta3 MaxXCyJIOTIApUHY UIILIA0 YuKapa Oonaiam.

TXK xypwmmura AKII, TDepmanus, Snonus, Wramus Ba Oomika
MaMJIaKaTIapHUHT Hy Py3iu kommnaHusiapu kano >tunnb 650 mumummon AKI nonnapu
MUKIOpHIa capMosi capuiaHau.

by kxopxona umra Tymrad HadakaT TOJMATWICH TpaHyJlach Ba IUIEHKA, alHU
BaKTJia SKCIOPTOOI Ba pakobaTOapom yi-py3rop Oyromiapu, ra3 Ba CyB KyBypJiapw,
TEXHUK YCKyHalap KabW XajK XY>KaJWK dXTUEKIIAPU YUYH 3apyp MaxcCyJOTIapuHU Xam
y3umusia Tanépnai MMKoHuUsATUATa 3ra 0ynamus. Kommiekce tyna umra tymrasnaa 2000
ra sSIKMH SIHTY U1 YPUHIIAPU OYMJIIIH.
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JlexxoH000 TyMaHW XyIyAujaa >KOWJIaliraH sHTU Ty3 KoHu Hwiura 500 MuHT
TOHHA KaJdWiau YFUT unuiad yukapuil Ba S00 MUHT TOHHA OLI Ty3W WIIA0 YMKAPUII
KyBBaTHUTa dra OVJraH 3aBOJI UINTA TYIIHUIINA MYJDKAJIJIaHTaH.

Okopuga kenTupwiaral pakamjiaap IIyHH KypcaTasnTUKH, alHW NalTaa
MOJIMATUJICH WIIIA0 YMKApPUIN yYyH acoCaH JTWICH WIIATIiIaad. XO3UPrd BaKTIa
MOJIUATUIICHHU CUHTE3 KWJIUII YUYyH OWp Heua ycyJuiap MaBXyAAup: OKOpU Oocumaa
CHUHTE3 KWIHIIL, macT OocHMa OJIUII;, 3PUTMa MYXHUTAA CUHTE3 KUJIUO YU3UKCUMOH
TY3WIHINTa 3ra OYiraH MOJUATHIICH OJIMII Ba TEXHOJIOTHK ycyira Kapa® OJIMHTaH
MOJUATUJICH KyHUJaruda HOMJIAHAJIM; KaM 3UWIMKKA 3ra; IOKOpU 3WYIMKKA 3ra; ypra
3UYIMKKA 3ra OVJIraH MOJIMATUICHJIAP Ba YM3UKCUMOH KaM 3UWIMKIM MOJHMATHICH 1e0
atanaau. Apabuérnapia ynap Kywuaarnda Oenrunananu (wHrim3 twimna) LDPE;
HDPE; MDPE Ba LLDPE.

[Tonmm>TUIICHIApHU OJIMII TEXHOJIOTHMK CXE€Macura KEMHUHTH Mabpy3ala ajloXuja
TYXTa0 yTamus.

HoamdTH/IEHHU KYJJ1all Ba YHUHT a(3a/uIMra TYFpUcHaA.

MabIyMKH MOIMATWIEH TEPMOILIACTIap KaToOpura KUpaiau, MOuiad 4MKapuIil Ba
XaKMH Oyiinua 1-ypuHoa Typaau. Kalcu TEXHOJIOTMK JkapaéH Oyiimya wunuiad
YUKapUWINIIKUra Kapad xoccaaapy Ba KYJUIAaHUIUIIN Xap XUl Oyiaau.

Macanas, 1okopu 60cuM/Ia OIMHAIUTaH MONMUATHIICHHUHT 60% ra

SAKUHM TUIEHKA OJIMII YUYyH HIUIaTWiIagu. by ninéHkaHuHr ad3auiMru YHUHT THHUKIUTY
Ba TO3IUTUAND (YyHKH, TOJIMATHIICH A KaTAJIN3aTOp KOJIAUFH JIESpIIn HYK).

WNkxuHungad, Oy MONMATUICHJIAH IOMKA JEBOPIU IJIACTUK OYIOMIIApHM Xap XUl
ycyJulap OujaH OJIMII MYMKHH.

VYunnungan, Oy NONMATUIICHIAH 3JIEKTP TOK YTKa3yBUM CUMIIAPHU M30JIALUS KHINO
Xap Xuj1 Kabesiap oJIMII MyMKHH.

[TonuaTunenaan xap Xuja AUamMeTpura sra OyJiraH COBYK Ba MCCHK CyBra Oapzoii
Oepaauras, ra3 Ba KaHaJIM3alKs YUyH KyBypJiap UIIa0 YMKAPUIL OCOH Ba ad3aaup.

JTHJIEH.

DTWIEH acocaH dTaHAaH MUPPOJIU3 YCYJIU OWJIaH OJIMHAJIU:

-H,

CH; - CH;——> CH,=CH;,

XoyaTy ra3CUMOH.

Monexynsp maccacu 28,03.

DTWICHHUHT HUCOUM CONMIITHPMA XaKMHU OOCHUM Ba XapopaTra OOFJIMK, MacallaH:

- arm. 6ocumuza Ba 0°C ma 803,6 cm®/rp.

- 150°C aca 6y pakam 1252,0 cM3/rp. TalIKua KUIaau.

- 100 arm. 6ocum Ba 0°Cpa 2,467 cm3/rp.

- 100 arm. 6ocum 150°C 10,59 cm®/rp. Ba x0Ka30.

DTUIECHHUHT MOJISP XaKMH CTaHAApT mapoutaa 22320 cM® Hu TaIIKuI KUjIaiu.

DOTUNICHHUHT 3UYWINTH Xap XU O0CUM Ba Xapopatia Xxap Xuiaup. MacamnaH:

1,0 atm. 0°C ga 1.260 mr/em® (1.260 kr/m®); 150°Cna Ba  arm. Gocummpaa ca
0.8043 mr/cm®

100 atm. Ba 0°Cna 406,1 mr/cm® 150°C Ba 100 at™. 60ocumMuza 3ca 95,84 mr/cm®
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DtuneHHn atMocdepa 60cMMHUIA CYIOK Xojaraa KakiHam xapopatu —103,71°C.;
cyroK >tueHHUHT 3uaauru (-110°C) 610 xr/m®

Drunennu cyszaa spuim 20°C 12.2% 1 muga.

[TonmuMmepnanuml ydyH OJMHIaH J3TWJEH yTa To3a OynuimmM 1mapT. ByHuMHT y4yH
ATUJIEH MHEPT KYIIMMYa a30T Ba apajammMaiapujaH To3anaHaau. Mnuiad yukapuniga
WHEPT OMpHUKMaap KahTapMma STHWICHIA WUFUINO, YHH MYXWUTIAH YWAKApUO TYpHIIaIu
Ba MYXHUTTA SIHTY TO3a STUJICH KYIIIWJIA]IH.

Otunen TapkuOuaaru (aon apanammanap CONOJUMMEpP XOCWUJ KWUJIUIIM Ba
TIOJIMATHIICHHN XOCCACHHM Y3rapTUpHO 1000pHIIM MyMKUH. Macanan kuciopon 150°C
JIaH TIacT Xapopat/ja HHrMOUTOP POTMHU YitHANTIH.

Poccust 3aBomiiapuaa apanaimmMaHy MUKIOPUTa Kapad yd XUl CYIOK 3TUJIEH uiuiad
yukapuiaad;, “A” Ba “B” mapkacu TOJUATWIEH Ba JTWIEH OKCUIW ojuiiga, “B”
MapKacu 3ca OOIlIKa OpraHuK OMpUKMAaap OJUIIAA UIIIATHIIA .

by wmapkanap tapkuOuga 99,9% pan kam OynmaraH STuieH OYnuO, ynap
OJITUHTYTYPT OMpUKMaiapy Ba CyB MUKIOPU OpKaJIU (PapK KHIJIaJIu.

OTUNEHHUHT (QU3UK-KUMEBHIM XOccallapy Maxcyc afaOuériapaa KeJITUPUITaH.
Macanan, “Otuien pusuko-xumudeckue cBoicta” noa. pea. C.A.Mumnep, Mocksa,
1977 vinn.

HoamyTH/eHHN MIILIA0 YUKAPUII YCY/UIAPH.

XO03upru BakTAa AyHENA MOJMATUICH OJIMIA TYPT YCyJ MaBXYJJUp: HT aBBaj
unuiad YUKWITaH yCyJl STWIEH Ta3uHu Iokopu Oocumpaa cukuil. by ycyn Ounan
OJIMHQ/INTAH TMOJUATUJIEH OKOpH Oocumuimn noiudtuiieH (Y36ekua FOBIID &xu I13I19;
pycua [19B/] €xu [19HIT; uarnuzua LDPE) nHomu 6unan atananu.

MabiayMKH, UIIa0 YUKAPUINIA WIUIATHIAIUTaH TOJUATHIIICH aHUK OUp 3UYIIMKKA
sra Oymumm kepak. Kymnma® yrkaszunran taxkpubamap myHu kypcarauku 0,91-0,92
r/cM® 3WUNIMKKa dra OyiraH KaTTHK IOJMATHIIEH sTuiaeHHH 1500-2500 atmocgepa
OocuMma CHUKWITaHja, IIyHAa paJukail MOJUMEpPJIaHUIl MEXaHU3MH Oyinua XOCHII
Oynap sKkaH. (pacMra KapaHr)

0,91

3uumry, /cmd

1500

bocum, atm
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n CHQ. = CHy — [" CHg" CHz "‘Jn *
* 93 o /mons (22,4 /(Ild/muc).

f\ ’/v —Q v y

M “Memun Tnopmoxny Vi3VKCUNOH

Cmpyrmypa

-y_,y, TNOPMOKATHA XK = EMPYRMyp &

~ Yoxrampan cTpyRTYPR

A

NkkyHYM Ba Y4YMHYM YCyJulap OTWIEH Ta3WHM nacT OocuMJa Maxcyc
Katanusaropyiap €paaMmaa NOJMMEpIAlra ydparwiaad. by ycyimapaa OJIMHIaH

TMOJIMATHICHHUHI HOMH [TACT Ba YPTA GoCHMMIM MOJIMATHIIEH ned IOpUTUIAIN
(¥36exua-T1bI13 Ba YBIII; pycua I[IDH/] Ba [19C]1; narnuzua-HDPE Ba MDPE).

35



amealiies # f
/

.V"E____A,_w____h___{ ;@/f
\ \ ‘

45h )
\ \
_,__, .

/
/ /

/ V4
/ /

t/' S e e e e i e _.‘/ —/0925/

\

G \

\
’v.’,,-__.---,—ra't ST S

/70/)!/37m/4w MaIERYIICy egiunt €4 364k g
X01AM0a  EJmB Ynep b =Fupure #icbamany
napeses,

36



CHFCH,
ITHIIEH

THI

Al WUIAI'M CUHTE3

noJmMepiam

ruaparaam

>

NOAMITHIICH

OKCHInam

CHy ~CHy OH
Nl CAUAAO IS

>

+HCLO

# G~ e
o
Milr ALy OCkLUQL |

Xnopaaw )

IMmapoxnopaam

e

CHls C8 —~ CAp OF
IBtt.d €40 KO 2tpleN

Ctfy C — Ot &

PiekiOp Sras

CHy = CHCE

| Hurpounan

PHTUA. K ADfoll P
o v

+CeHq

Lty (VG )-CHy MG,
| Qe ptia 5500 90

+C02+Hz

é,g,//f é‘ s

BATLeA SCH 7O

+CO+H,0

%-c’/(z ~CHEO

ﬁzoﬂw Mge 2%

+NHj;

Chiz-thy - oty

/20 Ot OH LAl Ll EONRQ

37

CHy —=Chy MKy
PITUNS Quttlltt




bynapnan tamkapu, TYpTUHYH yCYJ STUICHHHU 3pUTMA MyXUTHAA
Maxcyc KaTajau3aropjap HIITHPOKHIA T'OMO- Ba COINOJMMEPJIAPUHU CUHTE3 KUJIMII
ycynmu OynmmO, OyHma onwHaaWraH monuMmepnap um3ukcumoH Ty3wiumra (LLDPE)
XamJa MacT, ypTa Ba IOKOpY 3UYJIMKKa 3ra Oymaauiap.

TexHonorus xapaCHUHM TAKOMWUIAIITHPUII HATH)KACHIA, IOKOpPM Ba MACT
6ocumaa o-oneduHmap OWIaH COMOJMMEpIAIl HATIKACHAA OJHMHTaH MOJUAITUICHHH
suunury 910 nan 970 kr/m® raua Y3rapTUPUIUIIKM MyMKHH.

Oxopu GocuMIa onMHAAWIaH MOJUATWICH >KaMH XO3Up HUIUIA0 4YMKapuiaguraH
MOMUATUICHIApHUHT TaxMUHaH 50% MHM Talkui 3Taau. by monuaTuieH acocan napaa
unuiad yukapui yayH unuiatuiaand. [I9B]] Hunr 6up KaHua sIXIIM XyCycHsITIapu 60p:
IOKOpY THUHUKJMKKA Ba TO3aJIMKKa (TapkuOuja OolllKa Mojjanap - OMpukManap Hyk)
sra Ba Xoka3o. by monumsTuieHaH mapja OJMILAAH TAallKapu KAJIWH JIE€BOPJM 3JIACTUK
Oyromiiap onuil, KaOe/UTapHU M30JSIUS KWIMILIA KeHr (oiganaHwiaay. SlHa mryHu
aiTHO YTUII Kepakku, Oy TEXHOJOTMK yCysl OWjiaH ATWIEHHH KyTOJM MOHOMEpJap
(BUHMIALETaT, akKpui OupHKManapu) OWIaH CONOJMMEpJAll OpPKaIH OJIMHIaH
IIOJINATUJIEH (CEJIBUH) FOKOPH 3JIACTHK X0ccara 3rajup.

[TonmuaTuneH onuIm  yCyJJIapUHM — TaHjalljla yYCYJIHH TEXHUK-UKTUCOIAUET
KypcaTKAuiIapura Karra axaMust Oepur kepak. by Oopanaru sskyHI0BYM Kypcarrud, 0y
yCcyJira KaH4a KamuTal capd KUJIMHTAHIUTH Ba TMOJIMATWICHHUHI TAaHHAPXU OwWJaH
aHUKJIaHATH.

VYceymnapHu Takkociana, sHa Oup Kypcarrud Xom amiéra capd KuiImHraH MaOsar
Ba TEXHOJIOTMK YCKyHAJIApHU CaKJallira Ba TabMHpJialira capdiaHagurad mys OuiiaH
ya4aHaIu.

Okopu Oocumiin monudTUiIEH OupuHun Mapotaba 1939 i#unga Anrnusga
Ai-Cu-Aii ¢pupMacu TOMOHUJAH paJUKal WHUIIMATOPJIAp MINTUPOKHUAA TMOJIUMEpIIall
Wynu Ouiian unuiad YMKapusiraH.

[Mact 60cuMIa OMMHAAUTAH MONUATUIEH, STriIeHan 60-80°C, xapoparaa 2-5 kr/cm?
O0ocuMlla METaJOpraHuK KOMILIEKC KaTalu3aTopjap HIUTUPOKUAA CYIOKIMK MYXHUTIA
noJiMepiam ycyiu Owinad uniad uyukapunaau. by ycyn 1954 iumnna ['epmanusinga
Hurnep  tomonuman  kamd  kwinHrad.  Karanuzaropmapuu — [urnep-Harra
KaTanuzaTopiapu 1ed xaM auTuiIaau.

Oxopu O0ocuMIia OJMHAJAWTaH TOJUATWICHHH CTYKTypacH TapMOKJIAaHTaH
Oynrannuru cababny KPUCTAJUTMKK Japakach macT Oyica, macT OocWmjaa OJIMHTaH
MOJIMATUIICHHU  MaKpOMOJICKYJIaJapy YM3UKCUMOH TY3WITAHJIWTH YYyH yJIapHU Y3
MYCTaxXKaMJIUTH, 3UWINTH, CYIOKJIaHMII XapopaTH Ba KpucTaiuk gapaxacu (-90%)
IOKOpU OOCHM/Ia OJIMHTaH MOJIMATUIICHAAH I0OKOPH I0paIq.

Vpra 6ocummy nommsTHeH 6ocumu  40-50 kr/cm?, 80-160°C  xapopatia Typiu
METayul OKCHUJJIapU HWIITHUPOKHJA ATWICHHHM KAaTAIWTUK TMOJUMEpJall Wynu OuiaH
omHamm. by mommatunen Ypra sudmuikka sra 6yim6, y TIDCJ] Homu GuinaH aifTunaiy.
by ycyn AKI ®ununc pupmacu Tomonuaan 1960 iiun atpoduga amanra omypuiIras.

Keitnnuanuk Oy ycyaHM OOLIKA XWJIM Naiigo 0ynaau, SbHU KaTaau3aTOpHU caTXujia
MaBXyM KalHail (B KHUIAIIEM CJI0€) MoJMMepiaHuml wynu Ounan onuuamu. UNIPOL
ycynu razodasa ycynu aed aranaiu.

1980 #mnnan Oonutad KeHr MUKECAa “‘CKIEpTEK’ TEXHOJOTHSCH 1e0 HOMIIAHTaH
SIHTY TEXHOJIOTUS aMalira OLIMPHIIIN.
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“Sclairtech” texmomoruscu Kamamana ‘“Nova chemicals” kommanuscuma umuiad
gukuirad. “‘Sclairtech” TexHomoruscu OupuHYM MapoTaba CapHus Maxpuaa HIra
Tymupwirad. by TexHonorus Oyilmya mMojJuMepiaHUIN >KapaCHU peaxkTopliapaa
HUKIJIOrekcaH 3putyBuncu myxutuaa 17 MIla 6ocumpaa, 300°C xapopatna Ba Llurnep-
Harra komIuiekc KaTaiau3aTropjliapd HIOTUPOKMAA aMaira omMpuiaan. by
TEeXHOJOTHSHUHT Y3UTa XOCIUTH IIyHIaKH, yIIOy TEXHOJIOTUsl OYiindya CHHTE3 KUJIMHTaH
MOJIMATUJIEH Xap XWJI 3UWIMKKA Ba CTPYKTypara sra 0ynaau. YOy TexHOJIoTHs Oyinya
umsukcuMon I1lact suwmkan (LLDPE); umsukcuvon Ypra suwmkma (MDPE) Ba
yu3ukcuMoH Okopu 3uwinknu nonudTwieH (HDPE) typnapunun ummnad uyukapuin
MYMKUH. SIHTM TEXHOJOTHAA TMOJUMEpPJIAaHMII PEAKIUsACH >KyJa KaTrTa Te3JIuKIa
OopunuUry cababiu peakTOPJIAPHUHT XaKMHU yHYA KaTTa OYJIMINW MapT dMac, YyHKH
MOHOMEpPHHU (ITUJICH) peakTopjia mojaumepra (MOIUAITUIICH) alJIaHUIIN y4yH Oup Heya
MUHYT €TapIuaup.

“Sclairtech” TexHonorusicu 0ylinya MOJUATWIEH OJHMILAA 3 XHJI peaKkTopJiapAaH
¢doiipananunaan. bynap: KyBypCMMOH, aBTOKJIaB Ba TpUMEpP peakTopiapuaup. by
peakTopiap 3 Xuj pexxum Oyiinua unuiaiau. by pexuM Kynaaruda udoaaiaHaam.

1. Peaxtop Nel

2. Peaktop Ne3—1

3. Peakrtop Ne3+1

Typnu wummam peXuMIApUHUA KYJUIalll OpKajld Xap XWJ MOJEKYJsip Macca
TaKCUMOTHra 3ra (Top, YpTa Ba KEHI MOJIEKYJISIP Macca TAKCUMOTIIN) MOJIUATUIIEH OJIMIII
MYMKHH.

“Sclairtech” TexHonmorusicu Oyiinya NOJUATUIIEH OJUIIIA KyWHJIard XOM aménap:
MOHOMEp (3TujieH), coMoHOMEp (OyTeH-1), S)puTyBUN (LIMKJIOTEKCAH) Ba MOJIUMEPIaHUIIT
xapaéHuHu Oouutamr yuyH llurnmep-Hatra karanuzaropiiapum peakropiiapra xap Xui
yCyJiJa y3aTHIa/Iu.

“Sclairtech” TtexHomorusicu OyiiMyYa MONMAITUIEH TPaHYJACUHU XOCHJI KHUJIMII
Kyhuaaru 00CKAwiap OpKajiu aMajra OlupuiIaan:

[Tonmmmepnanui xxapaéHu
Jle3akTuBanus xapac¢Hu
Cenaparusinamn xapaéHu
JucTuianus sxapaéHu

FOBuI xapaéuu

DKcTpyaep €paamMuaa rpaHyJsuianl
Typunam xapa€uu

by xapa€nnap amanra OIIMPWITAHIAH KEHMHWH TaWE€p TpaHysla MaxCyc KOIUIapra
Kormanaau. “Sclairtech” TexHonoruscu OyinMya MOJMUATUIIECH WILIA0 YUKAPUII YCYIU
KYNIr'MHAa JAaBjiaTiapja KyJaHuiamd. Xo3upru BakTtaa ‘‘Sclairtech” texnomorusicu
oyiimua Oup TexHonoruk TH3uMAa 80.000-160.000 ToHHA MOMWATUIIEH HILIA0
YUKAPUIMOK/A.

CkJIepTeK TEXHOJOTUSCHHUHT ad3aJUTMKIapy Kyiuaruiapaad uoopar:

— Mounekyiia OFUPIUK KYpCAaTKM4M KEHI JAWANO30HHM TAIKWI 3Taaud Ba Oy
KYpCaTKU4 PeakTOp MIIUIAII [IAPOUTUTA Ba YHU Y3TapTUPHUII OPKAJIM SPULIUII MyMKHUH;

NogokobdPE
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— OpuTMa TONMMEpJaHUIIra y4paérraHn  (GpaknwsulapHd  Oup  Xuj
apaJIallTHPUII UMKOHUHA Oepaiu;

— Karanuzarop Konauru ocoH iy omnan (puabTpaius, aacoporus) axpaTuo
OJIUIII MyMKHH;

— Xap Xw1 KyImuMyJaaapHy MOJUATHIICH TpaHyJiacurada KHPUTHII MyMKUH Oy
aca KymmuMm4Ya OWp TEKHCAa ToJuMepJa TaKCHUMIIAaHAAW Ba OYHUHT yYyH YCKyHa
KYWHIIHUHT Keparu Wy 0ynaau.

Takpopaam y4yH caBoJiiap

1. [TonuaTuieH ONUWIN Y4YyH KailCh MOHOMEp HWIUIaTWIaJAd Ba Y HUMAJlaH
OJIMHAAU?

2. [TonusTHieH acocaH Kaiicu KypcaTkuwiap Ouinan Tapudaananm?

3 CkJyepTek TeXHOJIOTUACHIA HeYa XUJl peakTopiaapaad goitnananmiaam?

4, FOxopu 6ocumm monuaTUiieH 1e6 Kavicu [19 Hu aTtaiiMu3?

5 LLDPE Ba HDPE ne6 katicu noausTuiaeHIapra antuiaan?

6 FOxopu 3nunuknm 119 Kangai kypcarkuura sra?

7. [Mact 3uuwmuknn yuzukcuMoH [ID Oomika NOMMATWICHIApAAH KaHIan
dbapkanaau?

8. “UNIPOL” texnonorusicu Oyiinua KaHAail KypcaTkuura osra OyiraH
MOJUATUIIEH CUHTE3 KUJIMHAIN?

Q. CkJyepTek TeXHOIOTUACUHY ad3a/UIMKIapy HUManapaaH uoopar?

10. [TonusTHIEeH MaKpOMOJIEKYJAPUHUHT TY3WIHILU Ba YJIAPHU OJIUI YCYJIUTa
OOFUKJIUTH?

Acocuii agadbuériap

1. N.A KapumoB. “MaBxys] HWMKOHUATIApAAaH camapanu (GoigaiaHuIl
FOKCAJIUII rapoBu’”. “Xank cy3u’” razerac, 29 uton 2000.
2. “Orunen gusznko-xumuyeckue cBoiicta” nmoa pea. C.A. Mumnep, M. 1977

T.
3. Andrew J.Peacock Handbook of polyetilene (Structures, Properties, and Applicetions)

Exxon Chemical Company, New York-Basel, 2000 .

4, IITXK Kypuauin GomkapMacy. Y3Hedrera3poH1 MaTepHaiapH.
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IOKOPHU BOCUM OCTHUIA TUJIEHHHU ITOJTUMEPJIAII
TEXHOJIOI'UACH

- -~

-~ -

é )

Pexa:

1. IOkopu GocuM ocTHAa PTWJICHHHU MOJMMEPJIAIl TEXHOJIOTHSACH XaKuJa yMyMHUH
TylryH4asiap.

2. ABTOKIIaB Ba TpyOacMMOH peakTopjlapia JTUJICHHUHT IOJUMEPIIaHHUIIT
XYCYCHUSATIIApH.

3. Ionustrnennu pcaKkuuAara KHpuiaMarad 3TUICHAAH a’XpaTHI.

- J

Taanu cy3 ea ubopanap. Illacm 3uusux nOAUIMUNEH, IK30MEPMUK DEaAKYUs,
PAouKan NOAUMEPIAHUUL, PAOUKAL NOJUMEPIAHUW UHUYUATNOPAApU, MPYOACUMOH 6a
b

asmoxnas peakmop, ‘“‘nacm oOocumau axcpamuut”’, “opanux Oocumau axcpamruy’,
gazosuii xonam, mapMoKIAH2AH NOIUIMUNEH, IMUTEHHU MO3ANAUA.

Oxopuna aittu® yTwiranugexk [OKOpH OocuMaa pajuKadl HUHHUIMATOPJIAP
UIITUPOKKIA OJIMHTaH TOJUATHICHHH IOKOpPH OOCHMIIM TIOJMATUJICH 110 atanaau
(ITSBJ1). bynunr y4uyH aBBasio 3THJIEHHH KoMmripeccopiapaa 150-300 MIla (1500-3000
kr/cM?) GocuM OcTHIA CHKUO Maxcyc peakTopiapra ysatuiaaau. CYHIpa CyrOITUPHIraH
stuieHra xyaa o3 wmukgopaa (0,002-0,006%) xuciopoa HHUIMATOPU KYIIUIAO
apamamma  180-200°C  rawa xusgupunagu. Hartwkana oStuneHauar — 12-15%wu
MoJIMMEpJIaHau, KOJraH KHUCMH 3ca TONMMEpAAH axpaTtud OJMHAaaW Ba KaWTagaH
KoMIpeccopra 1odopuiaam.

OTWICHHUHT TOJUMEpJAHUII >Kapa€HU SK30TEPMUK peakius Oynmmb, OyHna
axpanub yukaaurad uccukiauk (93 Kox/Monb) monumep MakpomoJieKyJanapura canouit
TabCUP KYpPCATHUIIH, SIbHU YHUHT (U3HK-MEXaHUKABUI XOCCaTapyUHU EMOHIAMITHPHUIIH
mMyMkuH. IIlyHUHT yayH Oy MCCUKJIMKHU COBYTHII CYB €pAaMuaa peakius MyXUTHIaH
YUKApUO TYPHUIIAJIN.

[Tonmumepnanum >kapaéHu  y3iaykcu3 OYnud Maxcyc peakTopiapia amaira
omupwianau. by peakropmap coatura 0,5 man 1o 20 T raya TOJUATWICH WIILIA0
YUKAPUIIT MYMKHH.

TexHoJOrMK >kapa€H pacMmaa KEATUPWITaH Ba YHUHT acocuil OOCKUYIapu
KyWuaaruiapaH uoopar:

1. DTuieHHU KOMIIpeccopiiapia CUKHILI,

2. VHUIMATOPHU TETHILIIM MUKJIOpPAa OEpHILL;

3. MoaudukaTop(3aHKUp y3aTyBYH MOJa)HH MaxCyc MocJiaMma OpKau OEpHIIL;

4. DTUJIECHHU NOJUMEpIIALLL
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[TonmaTHIIEHHN peakuusra KupuilMarad 3TUICHIaH aKpaTHO OJIuIL;
Peakuusira kupuiMarad STUJICHHN COBYTHIII Ba YHH TO3aJIalll;
OnuHra" MoMMATUIICHHU TpaHyJiara aiJaHTHPUIL,

8. I'panmynmanm KypuTuil, Xap XWiI Kymiumuajgap OepHIl Ba KOIUIAll Ba Tailép
MaxCyJIOTHH Tajlabra kaBo0 OCpUIIMHN HA30paT KUJTHIIL

Kentupunran pacmman kypubd TypuOCH3KH, STHIIEH Maxcyc cakiarudgad 1-2 Mlla
oocumaa, 20-40°C pecusepra (1) y3aTunn6 yHra

N oo

Kucnopod

81 [lonusmuned

L

5 "

HOB - 119 wimnad ynkapuun KapaéHuHn cxeMacH

[ - xonnektop; 2 — [1b sTvneHHy apanamTupysu;
3 — 1 kackan kommpeccopy; 4 - KOb sTuieHHH apanamTupyByy,
5 - II xackaj kommpeccopu; 6 — TpyOaCHMOH PeakTop;
7 — OB axparyuu; § - [1b axparysuu; 9 — rpanysarop;
10— BuGpocuro; /1, 14— cenaparopaap; 12, 15 — coByrruyiap,
13, 16 — unbTpaap; /7 — oNMHIAH CHKYBYH KOMIIPECCOp
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peaklusAaH aXpaTUiarad Kautap 3TUJIeH Kyluiaa OyHU TEXHOJIOTHK KapacHaa “mact
Oocummaru kautap” oTwieH ne0 aramagu. VHUNMaTOp-KHUCIOpOA XaM IIy epja
KYIIWIaAN.

ApanammMa kommpeccopiap épaamuaa cukuinaau 25-30 Mlla raua (OyHu “opaiuk
cukum”’ 1e6 atamanu) (2) Ba “‘opaymmk _Oocumra” sra OynraH Kaltap 3THICH OwiiaH
apanamTupud peakimoH 00CUM OepHIll YIyH Maxcyc KoMmpeccopiapra (3) y3aruinaau
Ba yHAaH ynkaétran stuiieHd 150-350 Mlla 6ynu6 tpybacumon peaktopra 6opamu (4).

Arapna noJIMMepIIaHMII YYyH EPOKCU UHUIIMATOP KYIJUIAHUJICA, YHUHT 3pUTMACH
MaxCyC HacoC OpKaJId PeaKklMOH apajanmara Oepuiaiu.

[Tonumepnanum HaTHXKacuaa XOocusl OViraH (peakropjaa) apajaniMa: MOJUITHIICH
Ba peakuusAra KUpHUIIMaraH STWIEH Y3IyKCHU3 PEaKTOpAaH Jpocce-KianaH OpKalu
“opanuk O0ocuMm axparruura’ Oopanu Oy epaa 6ocum 25-30 MIla HuM Tamkui 3Taau,
temriepatypa 3ca 220-240°C. by mapoutina TOJUATHICH peaklusIra KUpUIIMara
STUJICHIAH axpananau. [lommdTuieH Ba yHIa SpUTaH dTUICH PEaKTOPHH MACT KUCMUIAH
“mact 6ocuM axxpaTruyd’’ra 0opaau.

AJKpaTHIIraH STHUJICH COBYTIMY CHCTEMACHIaH YTHO To3aJlaHa Iy OyH/1a STUICHHUHT
temneparypacu 30-40°C rtamxun xunamu. 1lly Ounman Gup maiTaa macT MOJEKyIalu
MOMUATUIICH axpatubd onuHaau. [lonmumepnanum sxapaéHuna 1T moaudTUieHra 3 Kr
rada Kyl MOJIEKyJia OFUPJIUKKA 3Ta OYJITaH MOJUATIIICH XOCHI OYiaam.

AsKpaTHIITaH dTHJICH MaxCyC KOMIIPECCOP OPKAJIK TO3a ATHJICHTA KYTITHIIA IH.

CyroK moJIMATUIIEH “‘lacT O0CUM aKpaTruy JaH dKCTpyJlopra yTaau Ba TpaHyJara
AWJIAHTUPUIIAJIH.

['panynnanraH TOJUMATWICH CYB OwujlaH apajamTupud Maxcyc Mocjiamara
y3aTWIaJM Y €p/ia CYBHU aKpaTHIay Ba KypUTHIIA]IN.
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HOB-1ID HuLIad “MMKAPHLI XKAPAEHHHHHI CXEMACH.
(moaumepaam, rpaHyAnAm Ba KAHTAD STHIEHHH To3aaaw).

. L
Il-yvrTyeveun: 12-noaumepusarop: 13-"tokopu Gocum” axpatru4y; 14-"nact 6ocum"
QINPATTIINILL 15,19-unknoun Typnaru cenaparopJiap; 16,20-coByTruunap;
7.2} J] 5 2 = fy =y “pe » ” - ?
17.21-punsrpnap; 18 KM nonustunen xkamiosuu; 22-rpaHyJsTop; 23-cTabunnsarop
AKAMIOBUIL 24-TAKCUMIOBYH tIHek, 25-ubpalMoH CHTO.

ABTOKJIAaB Ba TPYOACHMOH peaKTOpJapAa 3TWIEHHUHI MOJUMePJIaHUII
XyCyCHSITJIapH.

OnguH ailTHO YTUIAWKH, dTUICHHHU MOJMATUJICHTa YTHUIIN IK30TEPMUK PEaKIIHsITa
KHpaJW Ba MCCUKIUK axpanud umkaau. [IlyHuHT ydyH axpanu® 4MKKaH MCCHKIMKHH
PEaKIMOH MYXUTAAH YMKApHUO FOOOPHII MyXUM axamusaTra ira. VICCHUKIMKHH PeakTop
JIEBOPU OpKaiM €KW OyJMaca peakIMOH MacCaHM PEeaKkTopJla MCUTHUII OPKaIU XaMm
yuKapuO 000pUIl MyMKHUH. VICCHUKIMKHM KaHYaNUK KYI PEaKIHOH MYXHUTAAH OJIMO
YUKWJICA, STWICHHU TMOJMATWICHra ailaHummura (KOHBEpCHs) LIYHYAIMK WXKOOUI
TabCUP KypCaTaJIH.

TpybacumoH peakTopiapia (KaTrTa y3yHJIMKKAa Ba KHYMK JuUaMeTpra sra Oyiaranu
y4yH) MCCUKJMK y3aTHII (03acH HMCOWM KaTTa Oynrannurd yayH 35% rauda peaxius
WCCHUKJIUTY JIEBOP OpPKaIU yTaau. ABTOKJIAB peakTopiapa 3ca UCCUKIUK y3aTyBUH 03a
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KaM Oynarannuru tygainu Oapya UCCUKIMK PEAKTOpra KelaéTraH COBYK, ITHJICHHU
KU3AUPUII OPKAJIA aXKpaTHO OJIMHAIN.

Arapna xocun OyiraH HMCCHUKIMKHU V3 BakTHAA PEAaKIMOH MYXUTAAH OJUO
YUKUJIMAaca MAacCaHMHT TeMmmeparypacu ommmu MyMkuH. Uly Tydaiinu stuneHHu
TEPMHK TMapyajaHHIlUra IIapouT TyFaupwiran Oymamu. Kynm Ttaxpubamap uryHu
KypcaTaM €nmK peaktop wnumma xapopar 725-925°C Gocum sca 400-550 MIla
KYTapUIUIIA MyMKUH, YHAQ EpUIIKLI (B3PbIB) OVIUIIN MyMKHH.

OTHUNIEHHN  TNOJIMMEPJAHUIIM  MKKUHYM ~ XYCYCHSTH  OTWICH-TIIOJUITHICH
apanammMacuHu  ¢a3zoBud  xomatugup. by apanammMa  Temmeparypa, 0Oocuwm,
NOJUATUJICHHU KOHLIEHTpaluusicura kapa® peakTopra TrOMOreH €kM UWKKM (azara
akpajraH KaTjiaM xoJjaTaa OyIuiiyd MyMKHH.

Bynapaan Oupu MOJMATHIEHHU STWICHJATd 3pUTMAacH KaM KOBYLIKOKJIMIUIA Ara:
UKKMHYM (pa3a 5ca STWICHHUHT CYIOJTUPWITaH MOJUATUICHJArn 3pUTMacu OYyiuo
FOKOPH KOBYIIKOKIUIUra sraaup. [lomumepnanum kapa€HUHUHT ONTUMAJ TE3JIUTHHU
TabMUHJIAII YUYH PEAKUUSIHU TOMOIE€H IIApOUTAA 0JMO OopHIll 3apyp. YHAAH TalIKApU
IOKOpY KOBYIIKOKJMKKA 3ra OYiraH mojiuMep 3pUTMAcU PEeakTop AeBopiapura Enuiuo
Oup Tekucaa mapjaa XOocui Kwiaau. by mapJaHMHT KaJIMHIUTH PEAKIHOH MAaCCaHUHT
Xapakar Te3nurura OoflMK. by KkypcaTkuu KaHua Kam Oyiica, €nNuilraH mnapJaHu
KaIMHINTH IOyHY4a OpTHO Oopaau. Emmmran mapaa MCCHKIMK YTKAa3WINra canowmii
TabCHUP KypCaTan, SbHU UCCUKIIUK EMOH yTaau.

WUccnkmuk
K09 Qpurmentyn, M2c

\ 4

nmapaa KaJIWHJIUIU

DOTUNIEHHU TOJUMEpJIAIll YUYyH FOKOpHUAa alTUITaHHICK TPyOAaCMMOH Ba aBTOKJIAB
peakTopiiap KyyuaHuiaan. TpyGacuMoH peakTop “TpyOa nuuja Tpyoda’” Ty3WJIUINITa 3ra
0ynmm6 nuamerpu 34-68 MM, y3yHJIUTH 3ca OUp Heua 103 METpAaH TO MUHT METpraya Ba
YHAAH KyN OYIuy MyMKUH. TpyOaHUHT TalllKM TOMOHHJIa — UCCUK CYB OOCHM OCTHAA
HUPKYJSIUs Kuitagu. Kunm Ba Jpoccens KilanaHiaap OpKajld MabiyM TemIeparypa Ba
6ocumaa ynuiad typwiaau. CyBHUHT Bazudacu peakiMOH HCCHUKJIMKHU Yy3ura Kalyi
KWINO OJIHIIL.

TpybGacuMoH peakTOpHU MIAPTIN PABUILA YUTa 30HAra AKPATUII MyMKHH:

| — >TUNIEHHM peakuuara KUPUIIUII TeMIlepaTypacuradya Ku3AHpHIiL

Il — monumepraHuIn peakuuscu SK30TEPMHUK XHCOOWUTra XapopaT MaKCHMyMHUTaua
YMKaa{, WHULIMATOP KOHLIEHTPAUMsACH KaMmasgud Ba 30HA OXMPUIA y HOJHU TaIIKWI
ATaau;
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Il — 3oHama peaknMoOH Macca COBYyTWJIaau, Oy OOCHMM macauTHpuITaHaa
TeMrepaTrypa KyTapuiaud KETMACIIUIU KEepak, akC XOJiJja KUMEBUN MapyajiaHUIl COIUP
Ooynmanm.

Xap Oup 30HA Y3WHHU UCCUKIUKHUA OSpHIT KU OJIMO KETUIIl KOHTYpHUTa - Yerapacura
ara.

Peaktopaa makcumyM xapopar 320°C gaH opTHINM MYMKHMH 5Mac Ba JTHJICHHU
MOJMATUIICHTA aillanuIy (KoHBepcusi) Oy mapoutna 15% HU TalIKUI KAJIaIu.

FOB-I1D omumpa TpybacumMoH peakTop OuiaH Oup Karopaa akTOKJIaB
(apanamTupyBYM) peakTopiaap Xam KyJUTaHUJIaIH.

ABToKnaB peakropaapaa (V=1m® y3yHIuruau guameTpura 6yaran HucOatu 2-5 Hu
tamkuil kunaaw). Apanamrtuprud  1000-1500 o6/mun, 60cum  150-250 Mlla,
temmnepatypa 150-280°C arpoduna 6ymany.

ABTOKJIaB peakTopiap, apajaliTUPYBUM MPUHIMIKAA UIUIANIA Ba OyTYyH XaXMHU
Oyiinya OUp X KOHIEHTpalUsIra (MHUIMATOP Ba MOJUMEDP) SPUIIUIIT MyMKHH.

ABTOKJIaB peakTopiapAa mpoueccHu Oopuiu (TpyOacUMOH peakTopJiapra
HUcOaTaH) Xocui OYnmaéTraH TMOJUATWICHHM  MOJIEKYJia OFHUpJIMIUra Ba YHUHT
TaKCUMOTHTa, CTPYKTypacura kaTta Tabcup Kypcataau. UyHku xocun Oymaérran
MOJIMATUJICHHUHT peakTopJa OYJIWIN BaKTH Ba apajalliTUPUII TPyOaCMMOH peakTopra
HUcOaTaH y30K J1aBOM STajIu.

ABTOKJIaB peakTopjap/ia KOHBEpCcHsl TpyOaCMMOH peakTopjapra HuUcOaTaH Kam.
UyHKH mpoliecc aauadaTHK IIAPOUTIA KETaJd Ba KOHBEPCHUS MCCUKJIUKHU a)XpaTtud
OJIUIII UMKOHUSATUTA OOFJIUKIAUP.

WNkkn xun peakropaa Oynagurad xapa€HHM TAaKKOCJIAcaK KyWHMJaruiapHUA KYpHIL
MYMKWH :

1. TpybGacumon peakropaa rokopu 6ocum (350 Mlla raua) Ba 6y 60cum peakTopHU
y3yHacu Oyinya xkamMain® OOpHUIIMHM Ky3aTHII MYMKHH, aBTOKJIaB peakTopJiiapAa 3ca
0ocum OUp XUiaa, TOUMUH yIiad Typusiau.

2. TpybacumoH peakTopjia y3yHJIUTH Oyiinda — Temreparypa y3rapub Oopaau Ba
Makcuman temieparypa 320°C tamkumn sTagyM. ABTOKIAB PEakTopza 3¢a TeMIEparypa
TOp JMAaNa3oH/aa cakjaanuo Typuiiagy Ba 6y 170 — 280°C ramxun Kunay.

3. TpybacumoH peakTopra peakiMoH MacCaCMHUHT ypTada OVIHIl BaKTU JTOUMUIN
Ba Oy KYypcaTKM4 peakTop Xa)XMUHU Ba peaKkTopra y3aTWiaéTraH STUJICH XaKMHTa
HucOaraH aHukj1aHaau Ba 60-300 cex TaIkuiI Kuica, aBTokaaB peakropaa 1-120 cek.

4. MaccanuHr XapakaTd TpyOaCMMOH peakTopia TypOyJeHT Oyica, aBTOKJIaBjaa
“nnean apalalITUPUIT Ta SKAHINP.

5. TpybacumoH peakTopjia MHUIHMATOP cUdaThIa KUCIOPOM, MEPOKCUI IPUTMACH
€ku Oynap apajaliMacHHM KYJUIall MYMKHH OYJica, aBTOKJIaB peakTtopaa (akarruHa
MEPOKCH]T UHUITUATOPJIAPUHM KYJUTalll MyMKHH.

By kenTupuiran peakTOpJIApHUHT Y3UTa XOC XYyCYCHATIApU HaTH)Kacuia OJIMHTaH
MOJMATUIICHHU TY3WIHIINIa, XOCCacura TabCcUp KypcaTaau. TpyOacuMoOH peakTopia
CHHTE3 KWIMHTaH TIOJIMATWICH aBTOKJIAB peakTopAarura KaparaHjga KyTpoK
TapMOKJIaHTaH, KAYUK MOJIEKyJla Maccacura ira €Kd IOKOPU JUCIEPCIINTA KUYUK
oynagu. lllyHuHr yuayH TpyOacMMOH peakTOpaa OJMHTaH MOJMATUJICH TUIEHKA HILIa0
YUKApPUILl YUYyH KYNPOK TaBCUs KUJIMHCA, aBTOKJIAB yCYJIMJIa OJIMHTaH MOJIUATUIICH 3Ca
1032 KOIJIamMa YYyH TaBCHS dTUIIAIN.
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IMoudTU/IEHHN peaKusira KHPUIIMATraH 3THJIEHIaH aKpaTHIIL.

Peaknmon macca Oup mapra peakTOpJaH yTraHia XaMMa 3TUJIEH MOJUATHIICHra
alllaHMai, IIYHUHT YYyH [OJMATWICHHU peaKuusra KUpUIIMaraH >STHICHIAaH
aXpaTud onnb yHU IUKITra KaWTapHIl Kepak.

AJKpaTuill MKKM OOCKMYJa amajra OIIMpWIIaau, Oylap Kylujgaruya HOMJIAHA]IU:
“opanuk 60cuM axkpaTyBun’ (OTACIHUTEIH MPOMEKYTOTHOTO TaBJICHHS) Ba “TacT 00OCUM
aXpatyBun’” (OTIACIUTENb HU3KOTO AaBICHHUS ).

Opanuk GocuM akpaTyBumra Kupaérran apanamma 25-30 MIla Ba 250°C ra sra
O0ynu6 ukku (azara axpanaau — cylokK (OKyBYaH MOJMATUIICH Ba YHJIard SpUTaH 3TUIICH
20 % raua) Ba ra3 — (3TWIEH Ba YHJa 03 MHUKIOpJA MAcT MOJICKYJISIp OKUPJIUKKA 3ra
OYNraH MOJIUITUIICH).

Opanuk OoCHMM aXpajdyBuM BEpTUKA IWIMHAP IIAKIWra 3ra OYyJraH ammapar
O0ynu0, yHra apanaiiMa anmnapar YKura HucoOataH ypuHMa WyHanmuiiga o0opuiaan Ba
CYIOK TIOJIMATWJIEH OJTWIEH ra3ujaH ocoHiaukya axpanaad. Cyiok ¢dasza (cyrok
MOJIMATUJIEH) Y3IYKCU3 paBUULAA alllapaTHU Tar KUCMUJAH MacT OOCHM aKpaTyBUYHIa
axparuinaau. AdKpalnraH ASTWIEH annapaTHUHI IOKOPUTH KHUCMHJIAH — TO3aJlall
MocamMacura oopuiIaIu.

CyI0K MOJIMATHIIEH, TAPKUOUIarK KOJIIUK ATHICHIaH aXpajlull YUyH ‘“‘nacT 00cuM
axpaTkuuura” y3atunaaud. by epna gerazanus skapaéuu 0,05-0,5 MlIla Gocumpa Ba
250°C temmeparypana KeTazu.

“ITact 60cUM aXpaTKU4 HUHT TACTKA KUCMHUJAH CYIOK XOJJaru TMOJUITHIICH
(tapkubuna 0,2% oSTUieH) SKCTpyAOpra TyIIaad Ba axpajiraH STUJIEH To3aJall
cuctemacura ysatunaau. “Tlact OGocum axpaTkuymaru” MacCaHM Kepakid CaTXu
AKCTPYAOP MIHEKUHU alIaHUII OPKATH YIIUIa0 TypUIIaIn.

I'panynara ailstanTMpul.

[TonmuayTHIIEHHY TpaHyJara alIaHTUPHII SKCTPYA0p €paaMuia omupuiaad. byHuHT
YUYH 3KCTPYAOPAAaH YUKAETIaH OKYBYaH MOJIMAITHIIEH Maxcyc MociiaMaaH ((puiabTpaaH)
VTKa3wnuO YHJAH y3yHacura LHWIMHApP Kecumra sra OynraH “apkoH” ojMHaau. by
Y3IIYKCU3 “apKOH” Maxcyc MUYOKIap €paMuaa KUpKUO TpaHyJiara aiJlaHTUpUIaId Ba
YHU CyB OwiaH apanamtupu0 coByTmwiaau. CoByraHn rpaHyJia cyB OujiaH Oupra Maxcyc
amrapartra rOopuiiad Ba yHAA IOBUO KypUTWIAJW. KypUTaH TpaHyjiara xap Xuil
Kymumyanap (Iprcaiki), akTHOKCUIAHTIIAP, KyElT HypUIaH cakjarudiap Ba Oomkaiap
Ky ToBap XOJjaTUra KeNTUPHWIATU. KOMAUK dTwieH (yHuHr mukaopu 0,1 % xyn
OYIMacIUru Kepak) Maxcyc MociiaMa OpKaJii YuKapuoO 100opuaam.

Hukira Kautapuiaaaurad dTHJICHHU TO3a/all Ba YHU COBYTHIIL.

Kaiitap sTunien y3u OmiiaH macT MoJIeKyJa OFUPJIMKKA 3ra OYJraH MOJUATUIICHHU
o6 keramu. IlomudTHIEHHM STUJIEHAA aHMK OWp TeMmIeparypa >3pyBUYAHJIUTU YHU
MOJIEKyJla OFUpPJIMIM OwWiaH aHMKJIaHagu. Mosiekyna OFMpPIMIM KaHya Kam Oyica
SPYBUAHJUTH IIyHYa IOKopu OYymanu. To3zanamn >kapa€HU 3TUIIEHHU COBYTHII OpPKaJIH
amasira owupunaad. YyHKH XapopaTHUHI [acalluiud OWIaH MOJUATHUICHHUHT
APYBUYAHJIMTM KamainO Oopaau Ba STHIEH ra3ujiaH akpajaau. XapopaTHU OOCKHUYMa-
0ocknu nacaiitupunagu. Ca6al, NOMUMATUIIEH aXpPaTHO ONUII YYYH ONTHUMAaJl LIAPOUT
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SApaTHIll, KalTap STWICHHW COBYTHII, MaxcyC ammaparja amaira OMIMpWiIagu. by
anmapatr OMp Heya CceKIusagaH uoopar OYnuO, ONAMH HCCHK CYB OpKald, KEWHWHTU
ceKIusiapaa 3ca Karap (000poTHas) CyB OpKaau COBYTHIIAIN.

To3ananran Ba COBYTHJITaH 3TUJICH pEaklUUOH O0CHMM Oepuiiagural KoMIipeccopra
100opuIagu.

AXpaTud OMMHTAaH KyWH MOJEKYJaIH MOJIMATUIICH MaxCyC cakjiaruira 1odopuiaau
Ba KE€paKJIM JKoilslap/ia uiuiaTuiaau €k €Kud ro0opuiaam.

IOxopu o0ocum ocTHIA OJIMHIaH NOJIMI TUICHHUHT
TY3WINIIHU Ba XOCCAJIAPH.

By ycyn OunaH OJMHraH MOJUATHIIEH MOJICKYJSIp TY3WIMIIM HYKTau Ha3apuaaH
KEHI' TapMOKJIAHTaH Ba TMOJUIUPCIEPC Ba MOJEKYJSIp Maccachu KEHI TaKCHUMOTH
XUCOOJIaHAIH.

KHCKA 3aHXXUPJIM TapMOKJIap: dTUJIEH, OyTUIIeH Ba Ooikanap (pacMmra kapasr). by
CUHTE3 KWIMHIAH IMOJM3TUJIEH KPUCTAJUIMK Japa)KaCMHU Kam OYJIMIIM, 3UWIMTH TacT
OYIUIIM, KaTTUKJIUTH, KAMMIIKOKIMK MOAYJM Ba IOMIIAII TEMIEpaTypacu mnact 00cum
OCTHJAa OJIMHTAaH TMOJIMATWICHra HUCOATaH MacT KypcaTKuyra sra Oyiuiura oJyin0
kenaau. OMnupuk €x rpymnmna CHs, yama 1000 yriepon atomura 15-20 ra skuaaup.

[Mynra yxmam FOB-IID makpomonekynacuaa o3 Mukaopaa —C=C- (xymoOor,
TyiuaMarad oupukma) maBxynaup y ~0,3-0,5 uu (1000 yriepon atomura HucOaTaH)
TalIKWI ATa/IH.

V3yH 3amwxkupnu tapmokiap — FOB-1ID TexHonoruk mapoutu Typaiiau mnoaumep
MaKpOMOJIEKYJIaCHUla 3aHKUp y3aTUIl (Mepefaud LEeNu) peakuuscura sXimy [apouT
tyraupuianu. LIyHUHT yuyH y3yH 3aHXXUPIM TApMOK, a0 Oyianu.

MouiekyJisip Macca TAKCUMOTH.

[TonruMepra 3aHXUPHUHT  Y3aTWJIMIIM  PEAKUUACH  MOJIEKYJAp MAaCCaHHUHT
TaKCUMJIAHMIIIN]IA ACOCHIM OMUIUTIApJIaH XUCOOIaHA IH.

Monekynanap WYuAard 3aHXKUPHUHT Y3aTWIMIIM  TOJUMEpP  3aHKUPUHHUHT
y3aTwuimura onuo kenaau. [IyHUHr HaTWKacuaa KaM MOJIEKyJa OFUPJIMIUra dra
Oynran (pakius Ky MUKIOpAA XOCKI OYnaau.

Moneknanapapo 3aHXXKUPHUHT [OJUMMEpra y3aTWiaumM Oup Hedya Mapra
MaKpOMOJICKYJIAHHHT TaKpOp YCHUIIMra ONU0 Kelamd. YCHII éH TapMOKIAHHUIITAa OIHO
kenaau. by xomnap okubaruna FOB-119 nonunecnepcenuk xoccara sra 0yiaau.

HoamdTHIEHHUHT (PU3UK—MEXAHUK X0CCAIapH

Oxopu Oocum octuaa wunuiad YUKAPWITaH TOJUATHICHHUHT (DU3UK-MEXaHUK
X0ccajiapy aCoCaH YHUHT MOJIEKYJISIp MacCaCUBUMN, MOJICKYJISIp Macca TAKCUMOTH, KHCKa
Ba Y3YH 3aHXHUPJIUM TapMOKJIApPHU MAaBXYMJIUTH KPUCTAUIATH, MOJIEKYJISIp Ba
HAJIMOJICKYJIIP CTPYKTYpacH OpKaJd aHUKJIAHATH.

[TonmMATUNIEHHUHT OKYBYAHJIMK YerapacH, STuinil Moaysn (W), KaTTUKIUTH KHCKa
3aHXKHUPIIM TAPMOKHUHT Kamaiummu Owrad omud Oopanu. by xoccamap monmMITUIICHHU
KPUCTAUIMK Japa)kacura Ba 3UWIMTUIa TYFpu nponopuuroHanaup. Hucouit uysunuin,
YY3WIMIIJArd ~ MYCTaxKamJiuT¥, MYPTJIMK  XapopaTd, 3apOra  4MJIaMIIUJINTH,
KyWIAHHUIIJATH TYPFYHJIMTY aCOCaH MOJIEKYJISIp Maccacura OOFIUKIup.
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DJIEKTp Xoccajlapy — IOKOpU 0OCUM OCTHJIa CUHTE3 KUJIMHTAH MOJUAITUIIEH IOKOpU
TUAJIEKTPUKIIMK XOcca 3ra. byHUHr ca®aOu cuHTE3 JaBpuaa WHULIHUATOPJAH TalllKapu
X€Y KaHJal KUMEBUI MoAaanap KyIInIMaCIUruaup.

JnaiekTpuK xoccanapra Kyhuuaaruiap KUpajiu:

—HuCOuii 103a SNIeKTp Kapimury, om 1-10%

—HHUCOMI Xa)KM 2JIEKTp Kapumiury, oM m 1-1016-1.10%7

~ IMDIEKTPHK MYKOTULIHUHT TaHreHc Oypyaru (2-3)-10

—3JIEKTPUK MycTaxkamiuru 40-50 kB/MM

Ontuk xoccajlapy — MOJUATWICHHUHT OINTHUK XOCCAJlapu YHUHT MOJICKYJISIp
Maccacura Ba HaJMOJIEKYJISIp CTPYKTYpPacHra, y3ura Xoc XyCycHsTiIiapura OOFJIMKINpP.
KumEBuii xoccamapu = - moiaudTWwiIeH Makpomosekyinacu —CHp- rypyxmapuaan

TalIKWJI TonraH OynuO, y3yH 3amwkupiaH mbopataup. IlommMep KucMaH KpHUCTAJUIMK
Ty3unuira sra. Amopd kucmu 60-80% nu tamkun stagu. CHsz rpynmacu sca 1,5-2,5
100°C t¥¥pu kemagu. —C=C- rpynma sca 0,3-0,5 1000°C tyrpu xenamu. Tapxubuna
kuciopoy 6ynran rpymma:-C-O; -O-H; -O-O-H; -C-O-C xyna 03 MUKIOPHH TaIllIKHJI
stagu (10°-10" %)

Opnuit xapopatria, Hyp TabCHUPUCHU3, IOKOpPU OOCHUMIIM TOJMITUIEH XaBOAaru
KHUCIIOpoJl Tabcupura Oapjomr Oepa onaau. IIyHMHrAek Kywid MIIKOp Ba KUCJIOTajlap
Tabcupura yuaamimaup. Kywm kucimortanapaas a30T KACIOTACH Ba YHUHI 3pUTMajapy
IOKOpY OOCHM OCTH/1a OJIMHTaH MOJIMATHIEHHU OKCUJIAIN MyMKHH.

OpraHuk CyHOKJIUKIApHU TabCUpU Xapopatra 0oriuk. Yit xapoparuna FOB-I19 ra
Xap KaHJal OpraHuK SpUTMAajap y30K BaKT TabCUP KWITAHUAA XaM 3pumanau. bynna
sputMany 1udQy3uAcH Ba HONMITHIECHHM KUCMaH OYKummHu Kypum myMmkuH. 60°C na
MOJIMATUJIEH TaJOreHYTIeBOAOpOIapaa amudaTuK Ba apOMaTHK YTII€BOJIOPOIJIapHUHT
XOCCUJIAJIApU]IA SPUMNIN.

FOB-I1D anuk Oup mapoutna aiipum OupHUKManap OWJIaH KUMEBHMI peakuusra
KUPUIIUIIM MYMKUH, OyHM KUMEBUN MoAu(UKaIMs HOMHU OWIaH IOpUTWIagu. by
aMauér  y4yH axamusTIMauap. MacanaH,  XJIopilaHraH, — CyJb(axJopiiaHraH
MOJIMATUJIEHIAP LIYJIap KyMJIacUra KUpaJIu.

Tamky TabCUpP HATUKACUIA NOJIMITHIICH TYSHIMIIUHUHT V3rapuIlIu.

Vi mapouTHaa TONMATWICHHM CakJalljla Hyp TabCUp KWIMAWIWIaH XOJaTIa
MOJMMATUIIEH TapAacura KHUCJIOPOJAHM TabCUPU XKyJda XaM CEKUH. OKCIUTyaTalus
KWIHIIA, XapopaT OIITaH capu KUCIOPOa TabCUpU OPTHO Oopaau Ba OyHU MOJMITUIICH
napjajapuHUHT GU3UK—MEXaHUK XOCCaTapUHU acalUIlNIa KYPUIIl MyMKHH.

Tamky TabcUp HATWXKACKIA TOJMATUIICHAA MAaKpPOMOJIEKyJalap JECTPYKUHUSICH
YHUHT  MOJIEKYJla ~ MacCaCMHM  KaMaluIIdra xamja MakKpOMOJIEKYyJIaJTapHUHT
YOKJIAHUIIIMTAa Ba YHUHT (PU3MK-MEXaHUK XOCCAJIAPUHM Macaluiiura o0 KeIHIIH
MYMKHH.

FOxopu 60cMMJIN NOJTHITHJIEHHUHT VTKA3YBYAHJINTH (IPOHUIIAEMOCTE).

[TonuaTHEH CYHOKJIMK Ba Tras3jlapHU y3 JAEBOPUIAH YTKAa3UII XOCCACHra JSraaup.
KOxopu GocuMiM MOMMATHIICHIA TOJUBUHUIXIIOPH]T Ba MOJIMATHICHTEpedTONMATIapTa
Hucbaran 2 mapotaba kym. [lommsTunen amopd KUCMUHUHT YTKa3yBYAHIUTH KPUCTAILT
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KACcMUra HucOaraH aHya 1okKopu. llomudTuneH 3uuiauruHM  OpTUIIM  OuiaH
VyTkaszyBuanauru kamasad. FOBIID nma cyB Ba yHuM OyfiapuHM YTKa3yBYAHJIMK aH4Ya
(IIBX-ra wucOataH) macT. by Xon TOMMATWICHHW aMaluéraa KyJamjga MyXuM
axaMuysATra ora.

Takpopaaim yuyH caBoJiap

1. Oxopu Oocumaa TOMMATHIEH OJUII YYYH AacOCUM  TEXHOJIOTHK
peXUMIIapHU auTHO OeprHT?

2. Panukan nonumepiiaHuil HUMa Ba YHU STUJIEHHUHT MOJMMEPTa alJIaHUIIH
MHUCOJIUIA TYIIMHTUPUO OCPHUHT.

3. OTUIIEHHU paJiKal MojJuMepianl yuyyH KaHJal Moajaaiap KyJUIaHWIaad Ba
Kaiicu ycyn OuinaH MoHOMepra oepuiiaau?

4, Panukan nonumepiiail yayH KaHJai peareHT/Iapaan goinananunaamn?

S. Huma yuyH “Kaiitap 3Triien” nbopacu KyJulaHuiIaau?

6. [TonmaTUNEHHN peakuusara KUPUIIMAarad 3TUIEHIaH KaH1al aXXpaTuiiaan?

7. OTUJIEH — NOJUATUIIEH apajalliMacUHU (pa30BHI XOIATIAPUHU TYLIYHTHPUO
O0epuHr?

8. [TacT 3nunukka sra OYiarad NoJUATUIICHHU Tabpudiad OepuHr?

Q. Monekynsip Macca TAKCUMOTH HUMa Ba yYHU Tapudiad 6epuHr?

10. Huma yuyH rokopu OoOcHMIa OJMHTAH TOJUATUICHHU JUAJIEKTPUK

KYpCaTKU4u I0KOpH?
Acocuii agadbuéraap

1. “ITonmuaTHiIEH  BBICOKOTO  JaBjieHUs’. HaydyHO-TEXHUYECKHE OCHOBBI
npoMbInIeHHoro cuaTe3a JI., Xumus, 1988 r. ctp.13-41.
2. “Polyethylene” End-Use Properties and their Physical Meaning. Vury V.

Kissin Hanser 2015
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ITACT BOCUM OCTHJA 3THJIEHHHU INTOJIMMEPJIAII

MABPY3A-3

Pexa:

1. YMmywmuii TymryHganap
2. ITact 6ocum ocTH/Ia TOJIMATUIICH OJUII TEXHOJIOTHSICH.
3. ITact 6ocum ocTuia OJIMHTAH TOJUATUIICHHHU XOccanapu

Taanu cy3 eéa ubopanap. Kamanumuxk noaumepranuwt, Lluenep-
Hamma kamanuzamopu, 2omozen 6a zemepozeH Kamaiuzamopiap, KOOpOUHAYUOH-
KOMNJEKC Kamanuu3amop cxemacu, nacm OOCUMAU MEXHOIO02UK Nnapamempiap,
Kamanu3amopHu  0e3aKmusayusnaul, 3pummda, IMUIEHHU peLeHupayus  Kuiuul,
NOIUIMUTIEHHU 2DAHY AU

[1B-11D cuHTEe3 KWIMII YCylaW Ky OJIMMIIAPHU W3JIaHUIUIAPU OPKAJIA aMaJIUETaa
naigo OYnnu. By ycyn opkanu >TuiieHHH MacT OOCHMJa, MacT xapopaTaa Ba IOKOpHU
TE3JIUK/A MOJUATUIICHTa aiaHuIra spuiiaan. bupuaun 6Ymmo6 1954 nnnapaa nemuc
onmumu [lurnep katanmuzatop TapkubwHu Takaud kwigu. by kartamuzatop — KOMIUIEKC
€Kl KOOPAMHAIIMOH — aHWOH KaTaiau3aropiiapu ae0 arammu. by kartanmuzatop dan Ba
UnuIad YMKapuil Tapakku€Tujaa MyxuM pon YyitHaiiau. Komriekc karamusatopiiapHu
Kyanam TyQaiinum STuieHHM nacT Oocumua (2-5 kr/cm?) Ba IOKOpU OyaMaraH
TeMIiepaTypajia nmoJuMepian xapaéuu nango oynnu. [lonumepnanun peakuscu Karra
TE3JIUKAA 010 OOpUIl MyMKUHIUTHHA UCOOTIA/IH.

by xapa€H opkanu CMHTE3 KWJIUHTAaH MOJMATUICH Y3UHUHT TY3WIMIIA Ba XOCCACH
Oyinya roKopy 00CUM/Ia OJIMHTAH MOJUATUIICH IaH aH4ya (papK KUJIaIu.

Karanuzatop uWmTHpOKHIAa  OJMHTAaH  MOJUATWIEH  (MabllyMKH  paJuKal
noJMMepIaHuIIal Tyoaan dhapk Kuiaau) TapMOKJIaHMara OVino OKOPH KPUCTAJIIUK
(dazacura sra, 3UWINTH IOKOPY Ba CYIOKJIAHHIN TEMIIEpaTypacu Xam IOKOPUIIUTH OujiaH
aXpanuo Typaam.

KYJUTaHWIAUTaH KaTalu3aTOPJIApHUHT KOMIUIEKC XOCHJI OVIMIIMHU KyWujard
cxema OmiaH udoaagamn MyMKHUH.
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Cl Cl CoHs
) N 7 TN 7
Al (C2H5)2Cl + TiClz — Ti Al

\

RN -~ AN
Cl C2Hs C2oHs

OnedunnapHu TOJMMEPIAHUINT >Kapa¢HWIa MOHOMEpP THTaH aTOMH OujaH
KOOpAMHAIIMOH OOK XOCWJ KWIMO aKTHUB-Mapkasra anjnaHagd Ba Oy KOMILUIEKC
noJIMMEpJIaHUIIHN Oomuiab O6epaau.

(@4 | Cli CoHs
~N -7 RN ~
Ti Al + CH>2=CHR —
RN -7 ~N
(@ | CI2H2 C2>Hs
/’ CH
TICL3 + AL(C2H5)a
Cl Cl-——--____ C2oHs
~ - TTEm=—__.
— Ti Al
RN -7 ~N
Cl CH-> ‘—‘(3|H—(3|H2 CoHs
R CH3

Monomep kymiOorugar 7-OOFMHU Y3WJUINM OWIAH KaTadU3aTOPHUHT OSTaH
IPYNIIACUHUHT YIJIEpOAU G-00F Xocwi KuiauO Oornanuium Hatwxkacuna Al-C opacuna
SIHTH KOOPJAMHALMOH METaJT-NIOJIMMEpP KOMIUIEKC XOCHII OYaiu.

CoHs
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Cl Cl=~<__ CoHs Cl Cl----- Al /
\ e \\\\ \ s
Ti Al - Ti C2H5 -
/ AN e \ / AN -
Cl CH2 :C|H-?H2 C2H5 Cl CHz - ClH-Cle

R CHs

Cl Cl CoHs

N 7 No/
- Ti Al
/ \\ 8_ ,l \

Cl ?H CoHs
CoHs-CH-R

R CHs



byHnali kKOMIUIEKC TOJMMEpJIaHMIN KapaCHUHM Oolniad OepyBUM aKTHB MapkKas
xucoO1aHau.

g 3 .
Cl>Ti-CH:2 (I: — CHo2- C|3 CH2-CH3z ——
CHs CHs|n
H
—> CI2Ti-H + CH2>=C —|CH2 — C — [CH2CHzs
CH CHs | n

IHacT 0ocuM ocTHAA MOJMITHIICH OJIMII TEXHOJIOTUSICH.

[Tact O6ocum ocCTHIA MOJUATUIEH TYWHUHraH €EKU apoMaTHK YTJIEBOJIOPOJIap
MyXUTUJa (PKCTpakMOoH O€H3WH, IMKJIOreKCaH) KOMIUIEKC KaTajau3zaTopiap
(Al(C2H5).CIKTiCls) apanammMacd HINTHPOKUAA TOJUMEPJIAHHUII OPKAIH OJUHAJIH.
Opatna kaTanu3aTop CyCleH3usicu oyiuHaan Taiépnananu (1% OeH3uHaaru SpuTMach)
Ba 1% wMuKIOopuaa peaktopra yszaTwiaau. Karammzatop TapKMOWHU OJMHAJAWTaH
MOJIMATUJIEH Typura Kapab y3rapuiiy MyMKHH.

[MonuMepnanum  ymyman 2-5 kr/cm? armocdepa OGocumma Ba  60-80°C
TeMIlepaTypajia apajJalTHPYBUM MOCIaMalld PeaKkTop/ia oJin0d 6opuiau.

Peakiust HaTwkacuja axpann0d YUKAaIUTaH HUCCUKIWK pPEAKTOp JIEBOPU Xamja
OyfiaraH, peakiusira KUpUIlMarat, STUIeH, OCH3UH OpKaJId MyXUTIAH OJMO KeTHJIaIu.
By sTuiieH KoHAeHcanusiaaHUO CYHIpa COBYTWITaHAAH KEMMH KaillTagaH peakropra
r100opuIaIu.

KaranmuTuk KOMILIEKC HaMJIMK Ba KHUCJIOPOJ TabCHUpUIA MapyalaHWIl Tydailiu
SPUTYBUYM OJIIMHJAH HAMJIMKIAH KypUTHJIaIWd Ba peaklus a3oT arMmocdepacuja oaud
Ooopunay.

PeakTopgan mnonaumep HSpUTMACMHM OJMO KETHUIIHM OCOHJAIITHUPUII  YUYH,
apaJlalliTUPUII Ba HMCCUKIMKHUA MYXUTIAAH OJIMO KETUII y4yH KyJial KOHIICHTpPAIIMs
Oymumu kepak. lllyauar yuyn xam peakropaa Oy kypcarkud 135 kr/m® mam roxopu
OyaMILIM TaBCHUS STUIMANIN.

OputyBur cudaTuaa SXIM ydyBYaH OyFIIaHyBYM UCCUKIWKHHU PEAKIUS MyXUTIAH
om0 uukummra &paaMm OepajWraH JEKWH peakius IapouTHuaa KalHaMalauraHn
CYIOKJIMKIIAp KYJUIAHWJIAIW, aKC XOJJa 3TWICHHW SPUTYBUAHIUTMHU KaMalTHUpHIITa
0JIMO KEeJUIIN MyMKHH.

Karanuzartopaan, spuTMazaH TO3aJIaHTaH MOJIMATUIIEH BaKyyM-CYIIMIIKala HMCCUK
a30T OpKAJIM KypUTHIJIaJIM Ba FpaHyJjara aujJaHTUpUIaIu.

[Tonmumepaan axpaTwiraH HSpUTMa pereHepanus KWIMHTaHAaH CYHI UHKIIJIa
KaWTapuiaam.

TexHO0JIOrHK CXeMaHU acoCHii 00CKUYJIapH.
[Tomumepnanu xapa€uu Kyidugarn 00CKAWwiIapaH uoopart (pacMra KapaHr):
1. KaTanuTuk KOMILIEKCHU SpUTMaa Tauépari.
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2. DOTUNEHHUHT MTOJIUMEPIaHUIIN.

3. Karanu3atopHu cnivpt €paaMuia napyaniarni.

4. Tlonu>TUIIEHHH CIUPTAAH a’KPaTHUILL.

5. [lonu3TUIEHHN KaTaau3aTop KOJIUFUAAH TO3aJIall.

6. DpUTMaHH aXPaTUO OJIHIIL

7. DOpUTMaHU PEreHUPALINs KUJIHILL

8. [lonmaTHIEHHN KYpUTHII Ba TpaHyjara alulaHTUPUILL.

FOxopuaa keaTupuiral MmoJIMATHWIEH MILIA0 YUKApHUII OOCKUWIApH Y3IyKCHU3 EKU
SApUM Y3IIyKCU3 yCyJulap OWIaH amaiira ommpuiaay. by ycyn Ounan nonustuiieH uuuad
yUKapuIga ssHa Oup MypakkaO kapa¢H — Oy KaTaIMTUK KOMIUIEKCHU Taiépnamaup. by
TEXHOJIOTMK cXeMa yd OOCKMYJaH mbopar OYiauld IUATHI-aJIOMUHHUI XJIOpUJ CUHTE3
KWJTUII 3pUTMa MyXUTHAA 0JIUO OOpUiIaiu.
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KOMNAEKC HEPD‘(U"U

[16-110 wmunalb uukapum XapaeHUHU CXEMaCH

[-UKKUBTUNANOMUHUA XNOPUN FNUOBUM; R~ TYPT XMOPAM THTAH YAUOBUM;
3-KeTanM3aTOp KOMIIEKCUHU 8pansmTUpUE; 4- KOMINEKCHA CyHynTHpyBUH
anmnapaTr; O-opanuyK WIum; ©O-TOnTUMEepu3aTop; 7-ra3Hu uukapub n6opum;
8-yeHTpobexHuii Hacoc; 9-cxpy66ep; I10-coByrruu; LI-ras axparyBuu;
IR-cycnensuamu ivrysBuv; [3-kaTanu3aTopHW mapuanam yuyH annapar;
14,17-yenrpugyranap; lO-neiirpanusopuu anapart; 16-KOByBun; I8-kypy-
TYBUM.

Kentupunran cxemanaH KypuO TYpUOCHM3KM KaTaJUTUK CHUCTeMa O€H3uHAa
CYIONTUPHINO Maxcyc Hacoc €paamMuaa peakTopra ysatuiaaud. by peakropra Oomika
Hacoc épaMua STWICH Ba TETHIIUIM MHUKIOpAa Boxopon robopunanu. [lomumepranui
peaknusicu TaMoM OYNTaHIaH CYHT, MOJUMEp Maxcyc HUFyBUM MoOciiamara TyIIaau Ba y
epna ucutuO Oepmiamu. Peakropma maiigo OYnaraH MCCHUKJIMK OyF-ra3 apaiainmacu
(aTuneHKOEH3UH) opKaiu oub ckpyOOepra onmb yuKuiaau Ba Oy epla COBYK OCH3MH
OwiaH apanamTupud COBYTUIIAAM Ba Y3U OWJIaH OJMO YMKKAH MOJTMMEP/IaH aXpaTHIIa Iy,
CoByTuiraH 3THIEH CKpyOOepaH Ba aKpaTKU4JaH YMKHO KalTa peakTopra 6opaiu.
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[TomuMmepu3anusian KeWWH MaxcCyJloT Je3aKTHBAIMS KWJIMHAAW Ba TIOJUMED
SpUTMaJaH, KOJAUK KaTalu3aTop KOMIUIEKCAAH axpaTuwiaau. by »apaén aHua orup Ba
MypaKkaOIup.

HezaktuBanus uzonponwn couptHu (C3H7OH) Oen3un Ounan apanammacu (1:4)
OpKanu amaira OIMpWiIaaud. byHIaH — axpaTWiraH TMOJHMATWICH IOBWIATU Ba
neHTpudyraga axpaTuaaim.

KaranmuTuk KOMIUIEKCHUHT TapyajaHUIIHHYN (Ie3aKTUBAINS) KyWHIard peaxius
OpKaJU TYIIYHTHPUII MYMKHH:

(C>Hs)Al(CoHa)N CoHs TiCly + 4C3H,0H —>

A|(OC3H7)3 + TI(OC3H7)C|2 + HCl k 2C,H4 +H(C2H4)NC2H5

by mnapuananran karanu3aTtopliaH IeHTpudyrajga CHUKUO Ba IOBHII OpKAJU
MOJIMATUIIEH TO3AJIaHA/IH.

To3anaHran MOJUATHIICH MAaXCyc KypUTTHdIapaa Kypuruiaau (temmeparypa 90°C;
KoJiquK 0ocum 70-200 MM.CUM.YCT.).

byHUHr HaTWkacuja To3allaHTaH NOJHUATWIEHAAa Koiaauk moxpamap 0,01% man
IOKOPH OYIIMACIIUTH KEpakK.

[Tonmumepnanum 0ocKkUUMIa MaTepraiap 6anaHcu Kyinaarnya OyiaIuiny MyMKHUH:

KaOyJ1 KWJIMHTaH Oenruiap:

G,: Ba G — T03a Ba KaliTap STUJIICH MUKIOPH;

X — 3TWJICHHU TO3aJaHTaH dTUJICHIArd MAKJIOPH KOHIICHTPAIUSACH;

G — xocui1 6YNTaH MOJUITHIEH MUKIOPH;

Gy — XOocui OVIran mact MOJICKYJISIp OFUPJIMKA 3Ta OYITaH MOJUITHICH MUKIOPH;

Ge.,.— DTHIICH TapKUOUAru O0IIKa MoI1ajiap MUKIOPH;

Ge— OCH3UH MHUKIOPH;

X 11, Ba XJ19AX — KaTaIM3aTOPJIaPHUHT OEH3MHIArH KOHLEHTPALIMSCH.

IHonumepJiaHuI KAPAEHUAATH MATEPHUAJ 0AJIAHCH:

Kupwum, kr/coat Yukwuir (pacxon), Kr/coar

Otuiaer 100% G,-x IMommytuien Gy

Nuept kepakmac wmonganap [Tact monekynamu Gy, [onustrien
GEMKGa‘(l'X)

bensnn Gg OTUJIEH peakluslaH  aXXpaTWIraH

(cnyBaeMmbiit) Gy,

KaranuzaropHuHr AsKpaTuiraH OJTWICHAArn Kepakmac
Oemsungard  sput™Macu Gy, Ba | Moaaanap Ge..
GZ[BAX bensun G6 K G)]QAX : X(l-X}lgAx) K

GT[CI4 ) X(I_XTiCI4)

Karamusarop - Guoax © Xmpax K Gy, -
X TiCl,

Kamu: G,k GoK G, K Gpax Kamn: Gk Gk Gk GonK GoK
KGr, K Groax

ITacT 6ocum oCTHAA OJIMHTaH IIOJHITHIICHHH X0CCaJTapu:
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Nccuxkauk pusnkaBuil XyCyCUSITH.

KaranuzatopHuHT TapkuOu Ba Typu, CHHTE3 yCyJura Kapad MOJEKyJsp Maccacw
10000 man 300000 raya OynraH OKOpU 3UWIMKIM MOJUATUICHHHU OJMUII MYMKHH.
Mosekynap mMacca TaKCHMOTH TIOJMATHIICH TMACT 3WWIMKAAH Kypa Oy MOJIMATHIICHIA
KCHTPOK.

[TacT 3UUNMKIM TOJMATUIICHTA Kaparanja IKopy 3uwWinkin noiaustuiieH (F03-119)
MCCUKOAPIONIINTH FOKOPUPOK OYIUIITN MCOOTIaHTaH

CYIOKJTAHUIIT XAPOPATH: 1. vvvveerrvreesssreessssreessssneessssnessssseess 120-125°C
Hucomit MccuKIIK CUTAME, 25%C: ..o, 0,45-0,5xan/r°C
Nccukmuk ko3hGUIeHTH YU3UKIN Y3rapuil opaiaury: ..273-375K
MYVPTIIHK XAPOPATH: «vvvveeirrrieeiirresssrerssssreesssssesesnsnesssnsees -70°C

[TonmuaTunen rOKOpU 3UWIMK-cUbaTin audnekTpukaup. LllyHu xwucobra omwmin
KEPaKKHU, IOKOPU 3UWIMKAAry MOJUATHICH TapKuOuaa KOJAUK KaTaau3zaTtop Oyiica yHaa
JTURJIEKTPUK XYCYCHST TYIIUO KETaaHu.

Okopy 3WWIMKIM TOAMATWIEH Xap XWil KUMEBUM Mojjanap TabCUpUTa
yygamidaup. Ilonmuatunen cysna Oykmaiinu, OykyBuannuk 0,05% pan ommaiiau;
MOJIMATUJIEH, Ta3 Ba OyfIapHU YTKa3yBYaHJMIM OuiaH XxapakrtepiaHagu. HOxopu
3UYIMKAArd  nomudTwiIeH (960 kr/mM®)  YTKasyBUAHIMIM TypIM rasjap  ydyH
[MM(cM%c-cM.cuMO0.yCT)] Kylingaruya.

Bomopon (Hy)  19,9x 010
Vrnepon (I1) OKCHIT CO ..o 21,4x101°
Kucnopon (0,) 6,9 x101°
Tenuii (He) 15,3x101°

bapua momuaTHIEH — IOKOpH, YpTa Ba macT OOCHMJla OJMII YCYJUIapH, Y3WHU
KyJnaiurura sragup. KOKopu 3udivkaary nojJudTuiIeH (Mact Ba ypra 6ocumia) y3uHu
MYCTaXKaMJIUTH, IOKOPY 3UYIUTU Ba CYIOKJIAHHII XapopaTh FOKOPWIMIM OWiaH NacT
3UWIMKAATY TOJUATUIICHAAH aXpajuo Typasu.

[TacT 3uunMKIArd MONMATHIIECHIAP FOKOPU AMAIIEKTPUK Xycycustra sra. FOxopu
SUWIMKIArM  NOJMATWICHHH  JIUDJEKTPUK  XYCYCUSATMHH  TYLIHIIA  [OJUMEPHHU
TapKUOUJAru KaTajlM3aTOpHU OIIMIIM OpKaJId TymuHTUpwiaau. FOkopu Oocumpaaru
MOJIMATUIICHHU XUMHKATIapra YMIaMIMIUTH TacT OOCUMIIM MOAUAITUIICHHUKHUIAH KaM.
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[TomuyTuneHHn (QU3MK-MEXAaHUK XYCYCHATIApW, OKCIUTyaTalusl XapopaTura
oormukyiury Oy 1-2 pacmaa kypcaTwiran. Xap-xujid 3WWIMKIArd MOJUITHICH
nedopMalMsICHHUHT XapopaTra OOFIUKIUTY 3-pacMia KeJITUPUIITaH.

DOu3uK-MeXaHUK XyCYCUSTIAPH.
HOxopy 3UWIMKIN TOJUATUICHHUHT (PU3UK-MEXaHUK XYCYCHUATIAPUHHU aCOCHIA
kypcarknun (20°C) Kyiinga KenTHpUIraH.

3Uuuru 949-955 kr/m?

Uysunmumgary pyxcar STWITaH FOKIAHUIL .............. 220-300 krc/cm?
HucOuii COMUITUPMA UYL ... 300-500 %

OTUITUIT DTACTUKIIAK MOYITH «.vvvniveeenireeesneeeeenneeas 65000-75000 krc/cm?
CyroKIaHul y3uauil KOYPPUIUCHTH ........veeneneee. 220-270 xrc/cm?
BpuHenib OVANYA KATTHKITUTH ....oocvnveeevereieeeninens 4,5- 5,8 xrc/cm?

IO3-I1D osruwmmmparn  snactukauk  moxyiu  20°C  ga  mact  3MYIMKIM
MOJMATWICHAATUAAH 3 MapTa KarTa, 50%1a aca 1,5 MaprTa Karra.

[TonuaTuieH Ba yHAaH Tai€piaHraH Oyromiiap XaBo, EPYKJIMK Ba yibTparyHadima
Hyp Omnan Ku3aupuiraiaa 6apkapop 6ynmaiinu. by dakropnap Tabcupuaa noau3TUICH
MYpT 6Y110 yHU MyCTaxXKaMJIUTU EMOHJIAIIA]TH.
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Tamky Tabcupra YMIaMIMIIMTHHA OIIMPHII YYYH MOJIMATUIICHTa aHTUOKCHIAHTIIAp
Ba Xap XWi Kymmmyaiap (pucaaku) Oepuiaam.

TakpopJai y4yH caBoJJiap.

1. Tlact GocumIa MOMUATUIICH OJUIN y4yH KYJUTAaHWJIAAWTaH KaTanau3aTopiiap Ba
yJapra KyHuiaauran tanaonap?

2. Tlact 6ocumpa xapa€HHU 0O OOPHUITHUHT TEXHOJOTHK PEKUMIIAPH ?

3. TexHOJIOTHK CXeMaHH acOCUi OOCKUYIIapu

4. Huma yuyn IIb-I1D onumga KyutaHuiIagurad KaTOJM3AaTOPJIAPHU KOMILIEKC
€KM KOOPJIMHAIIMOH KaTanu3atop 1e0 aTanaau?

5. Ilact Oocumaa moJMMEpNIaHUIN >kapaéHUHU OonuO Oopuliga  Kaicu
CYIOKJIMKIIapAaH (oiiiaJaHuiaiu

6. Huma yuyH aitfpum agabuérnapaa [1b-I19 onumau “cycnensnon” ycyn ned xam
ataigaau’?

7. KartanuzaTop KOJAMKIAPHU KaHAal KWIHO MOJMATUIIEHAA aKpaTUO onrHaan?

8. TlommaTHiieH cycneH3UsICHIaH KaHIai KWTHO TTOJIMATHIICH aKPaTUO OJTMHAIM

9. HOxopu 3WYIIMKIN TOTUAITUIICHHH XapakTepiaad 6epuHr?

10. KO3-I1D katicu kypcarmanapu owran [1b-110 dapximanamn?

Acocuii agaduéraap.

1. IL.IL.TomocoB, A.N.[unnec “TexHosnorust MpoOU3BOJACTBA MOJUATHACHA U
noymmnpormiieHa”. JI. Xumus 1978 ctp. 146-155; 161-171.
2. “Polyethylene film extrusion a process manual” B.H.Gregory 2016

Kymmmya agabuérnap.
1. M.A.Ackapos, O.Epues, H.Earopos. “Tlonumepnap ¢usukacu Ba Xumusicu’.
Tomkent, “YxutyBun”, 1993; 86-93; 249-252 Gernap
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YPTA BOCUMJA MOJINATUJIEH UIIIAB YUNKAPHUIII

MABPY3A-4

Pexa:

1. Ymymuit Tyurydanap

2. Ypra 60cHM OCTHIA MOTHATAICH HIIIA6 YHKAPHII CXEMACH

3. KOnumnon (Unipol) TexHomoruscu OyHnIanoaudTUICH UILTA0 YUKaAPHIIL

TasiHu cy3 Ba uOopasap. Ypra OGOCHMIM IIONHATUICH, XpOM AaHTHJIPHIIH,
aMIOMOCUIIMKAT, noimdTUiIeH cycnensuscu, FOHUIIOJI texHosorusacu, MaBXym
KaitHaii, OyTeH-1, monmustuiieH Typiapu, Poccusna kabyn xkuwimdran ['OCT, acocui
(6azaBuii) Mapka, KOMIIO3ULIMS, MOJHUIPONWICH, NOJUU300yTHIICH, MOJUIPOIUIICH
Xoccanapu, MOJIMU30yTHIIEH OJIMIIA XapOPATHUHT POJIH, MOTUU300YyTHUIICH XOCCaTapH.

OrunenHu ypra Oocumza nonumepnam 130-170°C xapoparma Ba 30-40 atm
OocuMIla KaTajau3aTop UINTHPOKHUIA d3pUTMana amanra omwupuiaau. Karamuzatop
cudartuga MeTaT OKCHJIADUHU MHEPT TYIAUPYBUMHHU I03acHra IMIMMIMPHUII OPKaJIu
KYJUIaHUIaau  (XpoM  OKCUAMKAIIOMOCWIMKAT). by TexHojoruss OwujlaH OJIMHTaH
MOJIMATUJIEH Y3UHUHT XOccajgapy OWIaH nacT 0oCMMAa OJIMHIaH MOJUATHIICHTa YXIIalll.
Vpra 6Gocum texmonmormsacu AKII na “@wmmunc” $upMacH TOMOHMAAH HILIA0
YUKWJITaH.

Ypra 60cHMIa STHICHHH TONMMEpIANI XYCYCHSTIAPU; KapadHHH (QPEKTUBIHTH
Katanu3aTop cudarura Ba YHUHT akTUBiIWrura Oornukaup. Karamuzatop xpom
AHTUIPUANHU CYBIAru SPUTMACHUHM QIIOMOCHIIMKAT }03acUra YTUPTUPHIL OpKaJIu
OJIMHTaH Tal€p KaTanu3zatop XpoM aHruapui 3-6 % Tamkwi KWwiaav, YHIAQH CYHT
KaTanM3aTop KypuUTuIagd Ba Kusgupwianu (475-550°) Oympma xonran cyB apaiuin
Owtan Oup KaTopja 6 BaJIGHTIN XPOM Y4 BaJCHTJIUTUTA YTaIIH.

ACrO; —> 2Cr,0s + 30,

Vpra 6ocum ocTraa MONMMATHIIEH MILTA6 YHKAPUII KYWHIATH CXeMa OPKAIH aMara
olmMpuiaayd (cxemara kKapadr). by »xapa€H y3iaykiu Ba y3IMyKCU3 OYJIMIIM MYMKHH.
CxemamaH KYypuHUO TypHOIWKH, KaTaTu3aTOPHUHT OCH3WHIATH CYCIIEH3MSCH MaxcCyc
KMXo03/1a Tal€praaHnub y WUFyBYM MOc/iamara y3aTWiaid Ba YHIAH y3JIyKCHU3 OUpHHYH
HOJMMepHU3aTopra Hacoc opKaiu ro0opuianu. by nonmumepusaropra 6up naitaa aTusieH
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Ba GensuH onguuaan 120°C ucutunu6 Gepunu6 Typamu. IonuMeprnaHum sxapaéHuia
8% monudTHIIEH Xocun Oynamu. by xocwin Oynran apanamma (3TUJIEH-OCH3UH-
MOJIMATHIIEH) TpyOa Ba MCUTHII MOCIaMacd OpKajdl MKKWHYHM peakTopra Tymaad. by
peakTopJia moJaudTUiIeH MUKIopu 14% rauya kyTapwiaau. Xyaad IIyHJIal apaiaiimMa
YUMHYM PEaKTOpra y3aTuiaJu Ba YHJA MOJMATUIIEH KoHUeHTpauusicu 20% raya etaau.
Peaxtopiap Gup XuiI KOHCTPYKIHMATa 3ra 0Yam0, yaapHu XaXMH 16 M° HU TaIlIKWII 5Taau
Ba yJap 5pUTMa KOHJEeHcaTopra y3aTunub, yaaa 60° rada coByTmagy Ba yHIAH CYHT
cenaparopra TymuO, Katanu3atopHu axpatu0 onuHaau. CemapaTopja MOJIMAITUICH Ba
OCH3MH peakuuara KUpUIIMaraH STUJIEHJaH XaMm axpanaaud. OJMHraH MOJUATUIICH
Maxcyc MocllaMaja TpaHyjara ainantupuwiaad. beH3uH Ba JTWIEH [HKITa
KaWTapuiaam.

!
YB-T19 ysnykcus uwnab uMkapum TEXHONOTUK XKapaeHUHU CXEMECH.

Op CYCHNEHSUACUHA TaepnOoBUM AarnapaT; <-CYCMNEeH3UAHU

iiurysun; 3,4,5- monumepusaropnap; 6,7.8-xkuamupruunap; 9-ccayT-

ruu; 10,I2-neresatop cenapaTopnapu; ll-nonusTuneH spuTMacuHu
1

arperar.

61



Cunres KI/IJII/I6 OJIMHT'aH IIOJIHUI3THICHHH KS’/pcaTKI/I‘IJIapI/I .

3uuuru 0,950 — 0,970 rp/cm®

MOJIEKYJIIAP MACCACH ....vvvereveeirieinreeeneesnesenneeennneenes 10 000 — 30 000
FOMILIAIMIIT TEMIEPATYPACH ...v.veveveevrerersvereresseesns 125 - 132°C
KpHCTaTUIHK TAPAKACH ... 80-90%

Ypra OocuMIa OJIMHTaH TOJMATUJIEH TacT OoCMMIa CHUHTE3 KWIMHIaH
MOJIMATUIIEHTa HUCOATaH MaKpO MOJIEKYyJaJIapHU TapTHOIN >KOUIAIIUIIK OUjlaH IOKOPHU
KypcaTKuyra sra.

FOHUIIOJI (UNIPOL) TEXHOJIOTUSICH BYHNYA

MOJUDTUJIEH NILIJIAB YUKAPUII

1970 #iun OGouwapuaa NOJUATUIEH UMIUIA0 YHMKAPUILJIA SHIW yCyJ Kaml( STUIAH.
by ycyn ra3 ¢aszanm, MaBXyM KailHall KAaTjlaMJjd 4Yerapaja peakTopjaa KaTalu3aTop
UIITHpPOKUIa onaub Oopunamu. Ilonumepnam >xapa€Huaa ra3 STUIEH, COMOHOMED
(Oyten-1) Bomopoa xamaa IOKOPHU AKTHUBIM KAaTalW3aTOp HIUTUPOKHUAA MOJIUMEpra
(comonmmmepra) aitnanaau. MaBxyM KaWHall —KaTjaMjd OKUMJa MOHOMeEpJap
KaTalqu3aTtop TabCcUpHAa 3apsijaHagud. by MaBxyMm KaWHall KaTJIamJiM Ta3jiapHU
pEaKTOPIaH apaJlaliuill KapaéHUHN OUp XA KETUIIMTa XaM/la MaXCyJIOTHA OUp XHT
cubdarna omumra Epaam Oepamu. by peaktop ommuit Ty3wiraH Oynub, y onnui
UCCUKIUK anMamrupruura yxmaragaup. “FOHUIIOJ” ycynuaa HOJHUSTHIICH OJMII
*KapaCHU KaM YUKUMJIM Ba TY3WIHMIIM KUXATIaH COJJa pPEaKTOp WIUIATHIMIINA Oy
ycyHHM OOITKa ycyiuiapra HucbaTaH (FOKOpH Ba IacT OOCHM OCTHJIa TTOJMMEpIIall) Kam
MaliaF Xamja KaMm SHeprusi Tajad KUIyBYHM yCyJiap KaTopura kupaaud. by ycynna
nomudTUneH  ommmzpa 2,2 MIla, xapopar 100-105°C Ba  xpomopranuk
KartanuzaTtopiapiaad ¢oigananunaan. Peakrop wuumpa karaiauzatop OOCHMM OCTHIA
Oepwia€TraH STUJIEH Ba COMOHOMEp Tydaliau MaBXyM KailHa0 Typaau. TexHOJIOruk
*Kapa€H CXeMacH pacMjia KeITUPHUIITaH.

[ToruMep MOJEKYJsip MAaCCaCMHUHT HJ0pa KWIHII YYyH PEaKTopra BOJOPOJ]
Oepwiain;, 3UWIMKHUA Y3rapTUpUIl yuyH OyTeH-1 coMoHOMEp KYJUIaHWIaIu. DTHIICH
PEaKTOPHM IMacT KUCMHJIAa I000puiiaan. YHU OUp TEKHCAa TAKCUMIIAHUIIA YIyH Maxcyc
MociaMa YypHaTuirad Oynaau. PeakTopHHM HOKOpH KMCMHU 3ca OYIUIMK OYIu0, STHIICH
ra3Hu TE3JIMTWMHU Kamauthupaau. Peakuusara xupumiMaraH OSTWJICHHU AaWJIaHULINA
(TMPKYJAIUSICH ) KOMIIPECCOP OPKaIM aMajra Oomupuiaan. PeakTopHu MacTku KUCMHUAA
KYKYH XOJiJja TIOJIMATUJIEH TYTUlaHaau. by KyKyH XoJyijard TOJMATUJIEH a30T OwWiaH
apanamTupuiInb GUIbTpIaH YTKA3WINO, TpaHyIATOpra TpaHyJuiall yuyH F000pHIaIu.

Kympox xpom-opranmk karanuzatop cudaruma AUIUKIONEHTAUEHXPOMAT
doinananunaay: katanuzatop wudonanoBun (HocuTenb) cudaruma CUIMKarenaaH
dholnananuaagn
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CH=CH CH=CH
> CH-Cr-CH <
CH=CH CH=CH

[TomuMmepnanum  kapa€Huga  KaTaJU3aTOPHUHT  aKTUBIUTK  XPOM-OpPraHUK
KOMITOHEHTJIAPHU TO3aJIMTHra; KaTalu3aTop Ba OJWO IOPYBUM HWHEPT MaTepUaTHU
103aCura; TeMIepaTypacura, peakTop nuuaa Oup Xui TapKaJIuIura OOFTUKAUP.

By karanuzatopnap épaamuiaa suuiurd 940-965 kr/m® 6YiraH HONMITUIIEH OJUII
MYMKHH.

PeakTop Tyrpucuia Kucka uHpopManus: OanaHaIuru 25 M, acTKu AUaMeTpu 4 M
IOKOPHM JMaMeTpH 8 M, KOJIOHHA Ty3uiuiira 3ra. bynaait peakrop wunura 70000 TonHa
MOJIMATUJICH UIILIA0 YUKAPUIIIA MyMKHH.

KOMrpRcCOP

Pewpkyaguuobey.
'chuvama\\mu\mrﬁom,
ﬂmumeguu
Ml QAU
Kamauwsop uLmeacu
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o> THIIEHHUHT xoccajaapu.
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[MonmaTHeHHU Xoccacu OMpUHYM HaBOATAa YHU MOJIEKYJISIp Maccacu, 3UWIMTH Ba
KUMEBHM TapKUOHUTa OOFINKIND.

KyHuaara okaJBajijga Xap Xuil YyCyjJa OJMHTaH TMOJMATUICHHUHT aCOCHUU
KypcaTKuujapd Ba yjiap TMOJMITWICHHHM Kaiich Xoccacura OOFIMK OSKaHJIHUTU

KYpCaTHJITaH.

Monekynsp 3UWIMKHUHT Monekynanu
MAaCCaHUHT OLIUIIN KYy- | (KpUCTAJUIMK  Japa- | KUMEBUN TapKUOU TabCUP
Hugarn  KYpCaTKUYHHU | KACH) OLIMIIIHN | KypcaTaau
OLIMIIINTA oyii0 | Kyluaaru Kypcar-

KeJlau KUWIAPHU OLIMPaau

Dputma Ba CyroJI- 1. CyroknaHumr 1. DIIEKTPUK
MAaHU KOBYIIKOKJIUTH | XapopaTu XyCYCHSITUTA

Y3ynumpaaru 2.bukpnuk, kart- 2. Knmésnit
HUCOUH 4y3WiInIITra TUKIUK  Yy3WIUIITa | TYPFYHJIATUTa

KapUIMJIUK

Uysnnumigaru 3.1'a3 3.HypHu cuHumura
pyxcaT 3TWITAaH I0KJIa- | YTKa3yBUYAHIIUTH
HUIII

YUysunuimagaru 4. HUccuxnuk
OKYBYaHJIMK 4yerapacu YTKa3yBUYaHJIUTUTA

Myprimk 5.I1apuananumn
xapopaTru TeMIepaTypacura

Koppo3susra
TYPFYHJIUTU

[Tact, ¥pTa Ba 0oKOpU OOCHM/Ia OJIMHTAH MOJIUATUIICHHUHT X0ccallapu
[TosmaTHIIEH ONIMI YCYIUTIApH
Kypcarkuunap KOxopu 6ocum Hacr 6OCHM YPTA ocum
A|R2C1 K T1C14 A|203 K Crzog
3uunmK Kr/m° 920 950-960 950-970

Monekynsp 15000-35000 70000-350000 10000-100000
Maccacu

Kpucrammxk 55-60 80-87 90-93
napaxacu %

CyOKINKHHLI 103-120 125-130 123-133
TEeMIIepaTypacu

Pyxcar  stuiran 120-160 280-400 285

FOKJIAHUII KI/CM?

OTWIMIIHU ~ BJ1ac-
TUK MOAYJU (MOIYJh

YOPYTOCTH) KI/CM?

12000-26 000

6500075 000

80000-100000

Onexktp OGapmor-

JIUTH KB/MM

40

28 -36

40 - 45
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Jluo ek TpHKHH 2,10 2,10 2,10

6
”II;ELHFGHC Oypuaru 10 5104 3.10 4.10%

Mo THIIEHHHHT MapKaJIapu.

Xap xw1 ycyiap OWiIaH CHHTE3 KHJIMHTAaH TOJUATHIIEH yCyJra Kapab Mapkaiapra
oymmHamu. Mucon yayH Poccusina kaOynn KWIIMHTaH CTaHAApTIIApHHU KEITHPAMHU3.

Okopu Oocumna wnuia® ywkuiarad nonaudtuiaeH ['OCT 16337-77  Ounan
ndonananand. byHra kypa TOMUAITHIECH MapKajlapw KyWugard pakamiiap OuinaH
OenruiIaHaau:

- apaJamTHPyBYU PeaKTopJa CUHTEe3 KuiuHraH 0yica, 10204—-003 gan 12502—2000
pakamiap Ouias;

- TpyOacuMoH peaktopaa omumHrad nonudTwieH 15003-002 man 18705-200
pakamiapu OuJiaH.

By pakamiu nonusTuiieH acocuil (0a30BbIii) XHcOOIaHaAW Ba OK IpaHyJja XoJjaTaa
unurad ynkapuiaan. by Mapka acocumaa KOMIO3UITUS Tali€piaHau.

AWpHAM MapKaJJapHUHT KYyPCAaTKUWIAPUHHA KEITUPAMU3.

10204—003 mapkanu nonusmunen.

Suanmury, r/em®  0,9230 - 0,001

[ITP /10 mur 0,3-15%

[TonuaTUNeH MUKUIary ailpuM KymuMuaaap MUKIOPH, KYyTH OuiaH 2-10%

18103-35 mapkanu noausmunen:

Suumury /em®  0,918540,0015

[MTP /10 mua 3,5+ 30 %

[TonuaTHneHAa KyIIIMMYaaap MUKJIOPH, Kyny OuiaH .....5 — 30 %

Acocuil MapkajlapHu pakaMmH Kyiuaaruda udonaanaHaau: OUpUHYM pakamu 1 —
MOJIMMEPJIaHUIT JKapaéHU IOKOpPH OocuMIa TpyOaCMMOH apalalliTUPYBUYM peakTopia
paguKal MHUIMATOP UIITUPOKUJA amajira OUIMPHUITaH; KEHUHTU UKKU pakaM acoCHil
MapKaHUHT TapTUO HOMEPH; TYPTUHYM paKaM MOJUITUIIEHHU TOMOTEHJIAII JIapaKaCUuHU
KypcaTaju:

0 — cyronMaia roMOTeHIIAIINII

1 — cyronMaja TOMOTEHIIAI OHJIaH.

bemmHYM pakaM—IIOIMATHIICHHN 3UWINTHHA OeaTriaam. Sxna

1-0,900 - 0,909
2-0,910-0,916
3-0917-0,921
4-0,922 -0,926
5-0,927-0,930
6-0,931-0,939

Tupenan keiinHru paxkamiap cytoamaHuHr okyBuaniauru (ITTP) 10 mapra
kynatupwiranauruaup. [lomusTunen acocuit MapkacujaH OelruiaraHjad CyHT
(copT) KypcaTunay.
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Macanan nonusTWieH acocuid Mapkacu 1 — copt nommdTtuieH 11503-070, TOCT
6337-77, cyronma roMmMoreHusanusianmarad, suwmrn 0917 — 0,921 r/cm®; IITP 7
r/10MuH

0

[Tact Oocmmma wunuiad  yukwmirad  momudtwied  T'OCT  16338-85 Owuman
nudogaranau.

[MomuaTriieHHU cycrieH3usaa €ku ra3 ¢a3ofa CHHTE3 KHIMII MyMKHH, IITYHra Kapad
y aCOCHI MapKacu KyHuaard pakamiap OnIaH Oe/rHIaHaIu:

CyCrneH3HOH OIM3TUIIEH ra3 ¢azaiay NOJIUITUIIEH
20108-001-----21008-075 271-70------- 277-95

by pakamnap Kyiuaaru MabHoJIapra sra (MacajiaH cycneH3uoH [19)

buprvHun pakam-2 mnoaMMEpJaHWII TNacT OocuMAa KaTalu3aTop HWIITHPOKHIA
amanra omupwiran. KeWMHrm HKKM pakaM acoCuili MapKaHUHT TapTUO HOMEpPH.
TypTHUM pakaM NOJHUATWICHHUHI TOMOTIEHJIAHUIIMHUA KypcaTaau. bemmHum pakam
MOJIMATUIICHHUHT 3UWINTUHYU Oenrunaian. SApHu:

6-0,931-0,939 r/cm®

7-0,940-0,947 r/cm®

8-0,948-0,959 r/cm®

9-0,960-0,970 r/cm®

TUPEJaH KEHUHTU paKamiiap YH MapTa KYMauTUPWITaH MOJUATUIIEH CYOJIMACUHUHT
OKYBUYAHJIMTUHU KypCaTaIH.

[Tact Gocumpa razodaza ycynu Ownan onunrad nommdtuiaeH ['OCT 16338-85
Oyiinua KyHugaru KypcaTkuuaapra ara:

Mapxkanapu: 276-73...oiiiieens 276-85
276-83 276-95
276-84

Buanury, /M 0,958 ..o, 0,963

IITP, /10 MuH  2,6-3,2...ccctvvrrveeeee. 2,6-3,2

Mapxkanapu: 207-T3..cciiiiiiiii, 2177-85
277-83 277-95
277-84 277-95

Buamury, r/eM® 0.958 ..., 0,964

IITP, t/10 Mua 17,0 .cccviiiiiiiiiiiiiiiieee, 25,0

Taxpopaam y4yH caBoJLiap
1. Huma yuyn ypTta 60cuMIIM MOJUATUIIEH €0 aTanaau?
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2. Ypra GocHMIM TIONMATHIEH MIIIA0 YHKAPHMII TEXHONOTHK CXEMACHHH
TYyIIYHTUPUO OepuHT?

3. KOHUIIOJI TexHOMOTHK CXeMacCUHH TYIIYHTUPUO OCpHUHT.

4. KykyH xonaraa Kaiicu ycyn OuiaH NOJUITHIIEH OJIMII MyMKHH?

5. VB-IID onumnina KaicH KaTaau3aTopiap KyJUIaHHIaIn?

6. HKOB-IID mapkanapunu TyuryHTUpuO OepHHT (KOHKpeT Mapka, macanad: 11503-
070)

7. TIB-I11D mapkacu 21008-075 kaiicu KypcaTkudiapra sra.

8. IlonmaTHIIEHHM XOccalapura YHUHI MOJIEKYJISIp MacCacHHHU, 3UWIMTMHHU Ba
KUMEBUM TapKUOWHU TabCUPUHM KYpcaTHO OCpUHT.

Acocuii agaduériap

1. A.dlTonmocoB, A.N.JQuuuec. “TexHonoruss mpoW3BOJCTBA MOJHUAITWICHA U
nosmmnporniera”. JI. “Xumusa™, 1978. ctp.155-150; 170-206.

2. “Polyethylene-based Blends, Composites and Nanocomposites” Editor(s)

P.M.Visakh, Mariya Jose Martines Morlanes 2015

Kymumua agaduérinap

1.  “Texnomorus miuactuueckux Macc”. Ilox pen. B.B.Kopmaka, E.B.Ky3nenora
u ap. crp.41, 44, 59-61.
2. AnpbOom TexHomornueckux cxem’”. M. “Xumus™”. 1976, ctp.5-15.
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SCLAIRTECH TEXHOJIOT'MSAICU BYUHNYA NOJUITUIEH
HNIIJAB YUKAPUILI

MABPY3A-5

Peixa
Sclairtech TexHONIOTHACUHUHT ad3auIUKIapU
TexHomoruk xkapa€H acocuii 6yaumMiapu
3. Sclairtech Texnosnorusicu 0yitnya moJUATHIICH OJIMIIIAa COMOHOMED
OyTeH-1) HUHT posu
4. Sclairtech Texnonorusicu 6yitnua noausTuieH onuiiaa teaored (Hz) HUHT posn

N =

Taanu cy3 éa uoopanap. Ckiopmex mexHoN02UACU, YUKTIO2EKCAH,
oymen-1, Luenep-Hamma kamanuzamopiaapu, 6000pood, “xom awé” noaumepiau,
PeyuKi 8a AKYHI08YU 30HANAD, PEAKMOP CUCEMACU 84 MOJIEKYIA MACCA 84 MOJIEKYIAp
macca makcumomu.

CrimpTeK TeXHOJOTUSCHHUHT ad3a/uuKiIapy Kyduaaruiapaad nuoopar:

— Monekyna OFUPIIUTHA Ba MOJICKYJISIP MAaCCaBUU TAKCUMOTH KYPCATKUUJIAPU KEHT
JIUAana3oHHU TAlIKWJ 3Taad Ba Oy KYpcaTKH4Y PEaKTOPJIApHU KaTalu3aTOPCU3 HIIUIALI
[IAPOUTH Ba PEAKTOPJIIAPHU HIIJIAIIMHYU Y3TapTUPHUII OPKAIU SPUIITUIIT MyMKHUH.

— lTlonumepnanum y4yyH HILIATUIAJAATAH XOM-al€ (QpakUUsuIapuHHd, SpUTMa
Tydaiinu Oup TeKucIa apalallTUPUIL UIMKOHUHH OepajH.

— Karanuzarop konauru ocoH Hyn Ounan (duiubTpanus, aacopOuus >xapaéHu
OpKaJIN) HYKOTHUII MyMKHH.

— Xap xun  KymmmuanapHu  (OpUCAAKW)  TOJUATWICHHM  TrpaHyJjara
alTaHTHPUIIAAH OJJUH KHPUTUIN MYMKHH Ba OHp TEKHCAa MOJMAUTICHIA
TaKCUMJIAHMIIIUTA DPUINUIITa OO Kemaau Ba OYHUHT YUYyH KYIIMMYa YCKyHa
KYWUTUIIN Keparu uyk 0ynamu.

— Tait€p MaxcysoT cTaHIapT TpaHyJia Xoiaraa uiutad YuKapuaaan SHHU aJoxXuaa
TpaHyJUIalll YCKyHACH KEpaK dMac.

Xap KaHgai ycyn OwiaH MOJMATHIICH UIUIA0 YuKapwuiiga, Oy skapaéHHUHT acOCUi
MapKa3u MOJUMEPJIOBYM peakTop xucobsmanaau. Sclairtech texHomorusicu Oyiinua
MOJIMATUJIEH OJIMIIAA Y4 XWJI peaktopiapiaH ¢oiinananunaan. by peakTtoprapna
MOHOMEpP Ba COMOHOMEPHH MOJIUMEpad, Xap XU 3UWIMKKA, OKyBUAHJIMK Japa’kacura
(MI) Ba mosekyna MaccaBui TaKCMMOTHUTIA 3ra OYJraH MOJIMATWICH TYpJIapUHHU OJIMII
MYMKHH.

TexHONOruK kapaéH acocaH y4ra OYIMMAaH TAIIKUII TONTaH:
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bupuHun 6YIUM MOMMMEpPHU CUHTE3 KWIUII OYauMu O6yauo0, Oy OYIuM XoM améHu
Taépnam MOHOMEPHH IHMKJIOTEKCAH/IAa JPUTHII  TOJIUMEPJAHUITHU  YTKA3MIIL.
[TonmuMmepHn KaTamu3aTOpJaH To3ajaml Ba TMOJUMEPHH axpatud (amcopOrms) oI
KapaéHnapuaan ubopar.

WNxxuaum 0ymuM (peruKi OYIuMA) SpUTMaHU KaiTa THKIA OYiuMu 0yauo, ymoy
OYynmuM peakiusira KUpHWIIMaraHjiapHA KalTa TUKIam (axpatud To3anad oymii) Ba
yJIapHU TO3a XOJiJa SHA MOJUMEpPJAaHUIl peakuuscura KauTapuil skapaéHIapuHu ¥3
nunra onaau. Kaiitagan TMKIIaHraH MOJJAIApHY UIUIATUIL CUCTEMACH Y4 MyHaJIuUIIIa-
TO3a

SCRS xapaéHHHHHI 0JIOK CXeMaCH
- (St.Clair River Site)

PAoANIHHE  PaoAAIRHI
HYROTYRIR HyRoTyRIR

Peartop Mol
SPUETMaHUHT
E apcopOeHTI
0, 0
ACPOA - -
BpuIMaHU
TIHRASTIT
2a Tpummep SpuTMa
PeaRTODHSHIT peakropu  RUIAMPIHIApd —3.1MIla
YIETYRENR
HacOCH Vpra SPpUTMEHU
GOCIHMAL THEASTHY
" Cenaparop
. ATOPAZ 1—un
WloHOMepaZp Raraans paap CgoCKUuT
Spurma - —0.5MI1a Soc aman
— L ) Byaydan 6yr cenaparop
Karaamzaropaap ]—, 2—gu 6ockym — 0.0FMITa [Tonmep

nactT 6CCIMA

= 1o 3
Peaxrop Ned cemaparop SKCTDYAED

OPUTYBUMHU TO3a COMOHOMEpPHM Ba TO3a STUICHHU KaWTapuII
YUYH XHU3MaT KWIAJIH.

Yuyunun OYauM  (SKyHJIOBUM OVJIMM) TOJUMEPHH OJKCTPY3HsUIalll, TpaHyJjara
allIaHTUPUIL, TpaHyJaJapHU TO3aJall, KypUTHUIL, apajallTUPUII Ba KaJOKJall KaOu
*apaéHiapaaH uoopar, (cxemara KapaHr).

TexXHONOrMK JpUTYBYM IUKIOTeKCaH TO3aJaHTaHJaH CYHI KalWTMa COMOHOMEp
OyteH-1 OwnaH apanamTUpUIMO MaxCcyCc HAcoC OpKaJM COBYTyBUM abcopOepra
y3atunagn. CoByTyBuM aOcopOepaa To3a TUJIEH, BA COMOHOMEp apajaliMacu Kaltap
SPUTYBUYMA SPUTUIIAIN Ba Tal€pIaHTaH MAaXCyJIOT PEAKTOP YUyH “XOM ami€” 3puTMacH
xucobnanaau. by saputma Hacoc opkaiu oKopu 6ocuMIa peakius 30Hacura y3aTHiaian.

Peaktopra OepuiaéTran XoM améHU XapopaTtd Kyluaaruda OOUIKapHIaJH: XOM
ameé WKKU-OKMMra OYynuHagu. BUpHHYM OKMM HCHUTIHY OpPKAld, MKKUHYM OKUM 3Ca
ucenrrnucns yraau. [lommMepnannm skapaéHura y3aTwia€TraH 3TWIEH CYIOK JTHIICH
CakJIoBUM uaMIAaH y3atuiaau. CyloK 3TUJIeH COBUILIM YUyH OyFnantupunanu. [llynnait
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KWInO, MONMMEpNAHUII >KapaéHWra y3aTWiaéTrad STuiaeHHMHr xapopatu 25°C mu
TalIKWI Kuidaad. a3 Xomatupgaru HSTUJICH PEIMKI JpUTMAcura ys3aTwiaaun Ba Oy
SpUTMaja STHIIEH OyTyHIal 3puiian. DpUTagurad Mociaama “‘agcopoep COBUTTHUM 110
atananu. L{MKJIOreKcaHH! peaklys 30HAaCUTa y3aTHILJAH OJIIUH JOUM COBHTHIIAAU. By
*apa€H Maxcyc MociaMajia oauo 6opunaau. by Mociamanu “npenuki MUKIOTeKCAaHUHU
coputrnun” ne0 artamanad. CYHrpa UUKIOTEKCAaH MaxCyc To3ajlall Mociamalapuia
To3ajmaHaau. To3anamia HUKIOreKCaH TapKUOWJard CyB MYKOTWIIAAM Ba KaTalH3aTop
KOJIIMKJIApH yIIIad KOJIWHAH.

TozanoBunnap cudaruaa cunukoren (PS) Ba akrtunanran oxucnamroMunuii (PA).
OKkHCAIIOMUHUN KaM MHKIOPHU TalIKWJI KWJIaJW, YHUHT Ba3u(acu CHIMKOTEITHU
CYBHUHT TabCUPHUJAH CAKJIAIIL.

Sclairtech TexHnonorusicu yu Xui1 peakropiapaas (oiiiaaaHuiaiu:

1. Peaktop Nel — apanamtupyB4Yu aBTOKJIAB.

2. Peaktop Ne3 — tpybacuMon aguabaTuk peakTop.

3. YumHUM peakTop TpPyOAaCMMOH pEaKTOp THUMHUAATH peakTop, Tpumep el
aTajagu. PEakTOpHM MIIUTAII PEKUMU TYFPUCHIA KEUWHTY MAbpy3a1a AIOXUAA YTaAMU3.

Tpumepnan 4YnKaéTraH MaxCyJoOT apajaliTUPYBUM OpKaTu YTUO skapaéHura
y3atwinaau. DaoummkHu WYKoTyBumsiapu cudartuga nenapron kucioracu (PG) Ba
MeHTaHaAuoH-2,4 anerananeTod unuiarmwiaau (PD). (PG) ucutruygan onaun, (PD) aca
yHaaH kehuH Oepunanu. (PG) HM umnaTwiaranaa y karaaudzaTopiiap OuiaH OUpPUKHO
JUTAHAJIAp XOCWJI KUJIaAM MOJUMeEpiaHuIIHu TyxTaTanu Ba (PD) Hunr Basudacu sca,
KatanuzaTopyiap OwiaH OWpUKUO XeJaT OupUKMa XOCWJI KWIMII Ba KOJTaH
KaTaJn3aTOPJIAPHU YIIIIa0 KOJIUIITA KYMaKIaIIHIITUD.

[Tomumep »spuTMacu KeWWH ajcopOIust skapa€Hura ysaTtuilaan. AacopOrus
xKapaCHHIa MOJIMMEP dPUTMACHIAH (DAOJUTUTH MYKOTHIITAH KaTalau3aTop Ba (DaoyuIMKHU
HYKOTYBUM Mojyasiap axxpatu6d onuHaau. bynunr yayn AloO3 kynnanunaam.

[Tonumep 3puTMacu ancopOuus >Kapa€HUIAH KEHUH MOJMMEPHU AKPaTUO OJIMII
YUyH aXpaTyBUM cernaparopra y3aTwiaau. by cemapaTop MKKM KUCM cemapaTropiiapAaH,
spHu ypra Gocumim (IPS) Ba mact Gocumum (LPS) cemapatopiapman uGopar. Ypra
OocUMJIM cemapaTtopa acocaH MOJUATHICH, peakuuara KUpUIIMaraH »STUJIEH Ba
OyTeHIAH KpaTHIaAd. YpPTa OOCHMIM CENapaTopiaH uMKAETraH MaxcyltoT 50%
MOJMATUIIEH Ba KOJITAHM 3ca OOIlKa KOMIOHEHTIU apanammMa Oymanu. [lact 6ocumm
cenapatop (LPS) mkku maumgan ubopar rooKopuaard uaum — 1y O0CKUY Ba MACTKU
uaumt — 2 yu 6ockud. Mkkana 6ockud ypracuaa ¢untp ypuaruwirad. by dunrpnap 1-1,5
Wunma  rto3amabd  typwiamu.  [lact  Oocumim  cemaparopiiapia  MOJMATUIICH
UKJIOTeKcaHaaH axpatwianu. CemapaTtop TaruaaH 4YWKa&TraH MOJUATUIICHIA
HUKJIOTeKCaH MUKIOPpHU ~2% JaH OIIMACIIUTH KepakK.

[Tact OocumiM cenapaTtop TaruaaH MOJMATUIIEH JKCTpyaep OyHkepura Tymaau. by
YYMHYM 30Ha JAe0 aTtamaad. OKCTpyAepHH acocuil Baszudacu MOAMAITUICHHU
3UWIAIITHPUII Ba YHU TpaHyJsTopra y3atumiaup. ['panynaropaa Oup Xuia KaTalawKka
sra OynraH rpaHyjaiap ojuHagu. Maxcyc mociiama €pamuaa, dKCTpyJep H4uaaru
MOJIMMEPHU OJIIMTA CWJDKUATUI YYyH KEpakiu OYIraH TE3JIMKHU amajra OIIMPHII
MYMKHUH. KaTTHK KYyIIMMYaiap MPUCAJKa aCOCHIl 3KCTpynaepra, KyIHUM4a 3KCTpYyHAep
épaamuaa y3atuiaau. OJMHTaH rpaHynia cyB €pAaamMuia KiacCu(puKaTopra y3aTuiau.
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Knaccudukaropna Ttozanami, KypuUTHIL, apalalliTUPUII,  SKapaHiapy amaira
omupwiaau: ByHUHT yuyH qowmuil umiad TypyBYM To3ayarud WnUiaTwiagud. by Oup
uaumgad uoopar. by waMinga rpaHyia WYHaIMIINTa TeCKapu WYHANTUPHITaH OyF
OWIJIaH TIOJIMAUTIICH TapKUOMAAru IuKiIorekcanHu Mukaopunu 2,0% nan to 0,05% raga
KaMalTUpUII Ky3[a TyTwiradH. To3ajmaruura OepuiaérraH OyFHM XapopaTd JOUMHUI
Hazoparnaa oynuiy kepak. FOKopu 3u4iiMKKa 3ra OYiran mojaud3TWICHHU To3alall YIyH
oyr xapopatu 108°C raua, macT 3udmMKKa 5ra OYJIraH HONMATHIEH TO3AJAIl y4yH 3Ca
102-103°C pman ommvaciouru jgo3uM. To3alaHTaH MOJUMEp TPaHYJIACH XaBO EpIaMMia
apaJlaliTUPYBUM MocJiaMara y3aTwiaad. XaBo V3u OuilaH TMOJMAUTICHHU Maiija
3appadajiapy Xamja OOIIKa EHruJ Yy4dyyBYaH MOJJAJapHU OO0 YHKUO KeTaJH.
ApanamtupyBuu Oup Xuj yimgamra sra Oyiran rpanysiajiap oJMHAIM.

[TonmuaTuneHn axparu® ONMHTAaHJAH CYHT TapKUOWIa €Hruj Ba KUHUH ydyBuYaH
KOMITOHEHTJIapu OYJiraH 3puTMalap AUCTUUISIUS KOJIOHHANIApUTa y3aTUIaau.

by kononHanap Kyiu kaitHaim kononHacu (LB), rokopu kalinam kosnonHacu (HB),
stusneH kojgoHHacu (FE), comonomep xononnacu (CM), mact MoJeKyaaiau MOJIUITUIICH
kosionHacu (RB) napaan Tamkui Tonras.

By xonoHHanapHUHT Xap OMpUHHUHI Oakapagurad Bazudacu xap xuwiaup. Acocas,
Oy KOJIOHHAJIapAa TUCTUIUISIIMS Kapa€HU KeTa/lu.

Peakuus Myxutugan axpanud 4duKkaH OyF XOJaTHIArd apajamima TapKuOura
KyHuaaruiap KApaau: peukiI SpUTYBYH, PEIIUKIT STUJICH, peuuKi OyTeH-1.

Peaknus 6ynmumuaa 6yreH-1 HUHT n3omMepra aiitanrad kucmu FB-2 ne6 Genrunaau
aXpatud EKUIIl CUCTEMACUTa y3aTHIIA IH.

[Tact Monekyna maccacura sra Oynran nmommdTwieH xam (RB) — axpatu® éxur
cucremMacura y3atuiaau. bormika moananap uukuHau cudaruaa axpatud gakenra EKUII
YUyH 1000pHIIaJIu.

Sclairtech TEXHOJIOTMSCH oyiinya MOJIMITHJICH
0JIMIIIA COMOHOMeP (0yTeH-1) HUHT PoJIH.

CkiepTek TexHOJOoruscH Oyinua Typyid 3UYIMKKAa Ba Xoccajapra 3ra OVyiaras
MOJIMATUJIEH, AaCOCaH JTWICHHH TypiAud MHUKIOpJa OJuHran OyTeH-1 Owunan
conojauMmepiam  HaTwxkacuaa onuHaau. ComoHomep OyTeH-1 HKKH  MOJeKyJia
STUICHHUHT OMPUKUIIUAAH XOCUI OYI1aau.

CH,=CH, + CH,=CH, — CH3-CH,-CH=CH,

MabiyMKu Xap XuJd MOHOMEPHUHT OUPHUKHIIMIAH XOCHJ OYiraH mojumep
cononumep aevnnanu. Conoaumepaap MaKpOMOJIEKYJIACHHUHT TapKUOU peakuus yuyH
OJIMHT'aH MOHOMEpPJIApHUHI MOJIEKyJa KOJIUKJIApuIaH — OyFUHJIapuIaH TaIIKWJ
Tonaau. MakpoOMOJEKyJIaHUHT TapkuOu (akaT Oup Xwi MOHOMEP OYFUHIApUIAH
TalIKWJI TONTaH MOJUMEpPJIap TOMOIOJIUMEpap JAehuaagu. ['oMOmoJuMepIaHmIL
xapaéHuaa gakat Oup Typaaru yca€rran 3aHxup Oyica, conoaumepiiaHuiia Oup Heua
XWI KYpUHUIIAAru ycaérraH 3amxup Oynaau. XOo3Wprd KyHIa UKKH MOHOMEpIaH
TalIKWI TONIaH OWHAp CHUCTEMAJAPHUHI CONOJUMEPJAHUII >KapaéHW aHya SXIIU
ypranuiarad 6yau0, conoauMepIaHmIl Kyiuaara cxema Tap3uja udoanaHaiy.
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nM;=mM, > -M;—M;—M;— M, M, -M; - M, —

Jlemak, TONMMMEpJAHUIIAA XyCYCHATH Xap XWJ OYIraH WKKA MOHOMED
apajaliMacHHUHT COMOJIMMEPJIAHUIINIAH XOCHJI OYiraH MaKpOMOJEKYJaTapHUHT
TapKkuOuW Xap X1 HucOaTAa OUPUKKAH MKKaJIa MOHOMED OYVFUHIIApUIaH uoopat Oymaau.

[Mysgait xkummbd, Typau xwi (aoaukka 3ra OYiaraH MOHOMEPJIAPHUHT  Y3apo
COTIOJIMMEPIIAHUIITNIaH CAaHOAT Tanadiapura ’kaBo0 OepajuraH OKOpU TEXHUKAaBUU Ba
aMaJIi Xoccanapra ara 0yJIraH mojmMepiiap sipaTUIll MyMKHH.

nCH, =CH, +mCH, —~CH, —~CH =CH, - -CH, —CH, —~CH, —-CH -CH, +Q
CH,
CHs

byren-1 xyn o3 MuUKAOpAAa OJIMHTAHJIUTH cababiivd, CHHTE3 KUIMHAETTaH
MOJIMMEPHU 3UYJIMTHHU OOILIKApUIIl Ba MabIyM MakcaJJId Xoccara sra Oyiran nojaumep
SpATUIIl UMKOHUATUHU Oepasin.

Craeprex TEXHOJIOTUACH Oyitnya MOJTMITHJIEH
osmmaa tejgored (Hz) HuHr poJiu.

CkiiepTek TEXHOJIOTHSCH Oyiinya MOJMMEpJaHUIl, KOMIUIEKC KaTajlu3aTopiiapu
UINTUPOKKUIA MOHJIM MeXaHu3M Oyinya keraau. MoH moiMMepiaHUIl XaM paguKal
MOJIMMEPJIaHUIITa YXIIall 3aHKUPIN peakiusuiapaan 6ynub, dakat yca€Tran 3aHKuUp
yUHIaryd pajuKkail YpHHUJla KaTHOH €KW aHWOH OVianu. Vcaérran MAaKpO MOH Y3UHUHT
Mycbar €xku MaHbui 3apsUIapUHU  3aHKUAp OYiinad y3aTuiu OpKald TOJIUMEP
3aHKUPUHUHT YCUIINTa UMKOHUST TyFUIadu.

MasbiymMKu ofe(UHIApHU KOMIUIEKC KaTajau3aTop HIITUPOKHA MOJUMEpPJIaHUIIN
*Kapa€HU/Ia MOHOMEpP THTaH aTOMU OuWjaH KOOPAMHAIMOH OOF Xocwi KuiuO (aon
MapKasra aiylaHaju Ba Oy KOMILIEKC MOJIMMEPJIaHUIITHU Oonuiad 6epaau.

3aHKMpHU y3UII YYYH TEXHOJIOTHSIIa BOJOPO MIUIaTHIaau. Bogopon peakuusau
TYXTaTUIILA MyXUM axamusTra ora. Vcaérran ¢daon mapka3 Hp Hu OGupuxtupud osnrad,
daomuru ykonanu. by xkapa€u peaktopiapnaa onubd Oopwiaau. Hp HMHT Kyaa o3
KHUCMH PEAKIMOH apajlalllMaHu peakTopjapra y3aTyBUM HACOCAAH OJJAWH Oepuiaiu.
Mynaait kumb, ymly TexHonorusana Hp, momuMmepnaHuiiHud pocTiarnyu cudaruaa
UIUIATHINO, Y TIOJTMMEP MOJIEKYJla MacCaCMHU XaMJla MOJIEKYJla MacCaBUil TAKCUMOTHHU
Oepuiirad KaTTaIUKAa OVIMIIUHA TabMUHIA0 Oepaam.

TakpopJam yuyH caBoJiiap

CrimpTek TeXHOJIOTHICH OVinYa MOJUATHIICH OJIMII Heva 30Ha aH ubopar?
Huma yuyHn OyTen-1 unuiatuiaam Ba y KaHIal CHHTE3 KWIHHAINA?
Bonoponnu Bazudacuan Humaaan ubopar?

“XoM amé” Tapkubu HUMajaH nuoopat?

PO E
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5. Kalicu Typzaru peakropijap MIUIATHIAIU Ba yjaap KaHaal uiiaiam?

6. CkiepTek TeXHOJOTUSCUHUHT a()3aJUTMKHU TYITYHTUPUO OCpUHT.

7. AlyO; Ba cunmkaren HUMa y4yH WILIATHIAIW Ba Oy apajammMaia akTUBIaHTaH
Al,O3 xanmaii hpyHKImsHU Oaxkapaan?

8. ®aommukHA HYKOTYyBYIIAp cudaTraa KaHaai OupukMaiap KyJUTaHuIau?

9. Kylu KaifHaII Ba FOKOPH KaifHAII KOJIOHHATApUHA Ba3udacu HUMaaaH nubopar?

10. “FB-2”, “RB” ubopanapu HUMaHu aHTIaTaan?

Anaduéraap

1. “llIypranraz KuME KOMIUIEKCH HU KypHIl OONIKapMacUHUHT  (HOHJ
MaTepuaiapy (pyc Ba MHIIIM3 THiUiapuaa). 1998 iwnna taiépiaHras.

2. “Business and Technology of the Global Polyethylene Industry” Thomas E.

Nowlin Wiley 2016
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PEAKTOPJIAP CUCTEMACH BA YJAPHUHI" TIIJIALII PEXKUMHA

7

| MABPY3A-6 !

~< -

(- )

Pexka:

1. Peaktop Nel
2. 3+1 peakTop cucremacu

3. Peaktop 3 —>1
g — J

Taanuu cy3 ea ubopanap. Aemoxnas, KYy8UPCUMOH, PEAKMOp
mpummep, “Xom auwié”’, kKamaniuzamop, 6000pP00, MOIEKYIAd MACCA, MOJEKYIAD MACCABULL
MAaKCUMom, 3UdauK, cucmema, pexcum, peakmop, Nel: peaxmop 3+1: peakmop 3 —1.

Okopuga aiiTu® YTUATAHUJEK y4YTa PEAKTOPHU Xap XWJI KOMOWHAIUS KWJIMII
opkayii (mapaien €KM KeTMa-KeT >KOWJIAIITUPHUIN) TOJUMEpPHH Xap XWil dYerapaBuid
KATTAJIMKIAard MOJIEKyJla Ba MOJIEKYJISIp MAacCaBUil KaTTAIMKIArd MOJIEKyJia Ba
MOJIEKYJISIP MAaCCaBUM TaKCUMOTHUIA JPHUILIKII MyYMKHH. bepuiiran MosekyJsjia MmaccaBuu
TaKCUMOT TIOJIMMEPJIAHUIIHNA Y4 XU PEKUMJIa 00 OOpHUI HATHKACHIA IPUILUIIAIHN,
STbHU:

1. Peaxtop Nel pexxumu

2. Peaxrtop Ne3+1 (yu mitoc 6up) pesxumu

3. Peaktop Ne3-1 (yuman Oupra) pexxumu

110% pexXuMIiIapia MIUIAl  [OJUMEPJIAHUII  XapopaTUHU  OOIIKapuIl Ba
MOJMATUIICHHUHT cu(aTUHU Ha3zopaT KWIWII HMKOHMHM Oepaau. PeakTopnapaaru
*Kapa€H pekuMUra OMHOAH XapOPaTHUHT OIMIMO KETUIIU MOJMATWICHHUHT cudaTura Ba
UI1a0 YMKAPUIITHUHT TEXHUK XaBCUBIIUTUTA CAION TabCUp KypcaTau.

Peaktop Nol pexumu OVitmua acocwil skapa€H aBTOKJIAB peakTOpuIa amajra
omaay. ABTOKJIAB PEAKTOPHUHT apallallITUPTUY Kypakdaniap OWIaH >KMXO3JaHTaH, XOM
amEHUHT aCOCHM KUCMH PEaKTOPHUHT Taruaan Oepwiianu. Jlekun 50% raga xom-amé
PEaKTOp apaylalITUPTAYU 4- Kypakdacw OaJlaHJIMTHUIaTH HacaJkajap OpKaiHu mypkad
OepuIl xaM MyMKHH.
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TRIMMER

DEACTIVATOR =)

l

CATALYST

CO-CATALYST
CO-CATALYST
—P

—P
CATALYST

J: HYDROGEN

REACTOR SYSTEM
(NO. 1; Narrow MWD)

XoM aménu Me€pnad Typiau xoiapaad (peakTOpHU MACTKU Ba €H TOMOHJIApUIAH)
Oepunumu Tydailin peakTopAard XapopaTHU OHIVIM paBHINJA Ha30paT KHJIMHUO
PEaKTOPHMHI Tela Ba MACTKM Kucmuiard xapopar ¢apkunn 5-40°C  Gymmumura
spuiinagy. Karanuzatop 3ca peakTOpHM TarujaH IMypkaml ynu Ownan Oepuiau.
Ymby pexum Oyiinya TeXHOJOTWK >xkapaéHna Nel peakropupan onauH Typran Ne3
KYBYPJII PEAKTOp OAAUK KyBYp POJIMHU YiHaiau. UyHKU KyBYpJIM pEakTOpJaH XOM
amé karanuzatopcu3 yraau. Karammzatop sca dakar Nel peaktopura Oepuianw,
TPUMMEP PEAKTOPHUIA MOJUMEPIIAHUIL JABOM 3TA/IH.

PeakTopHu nnuiam mapouTiapu:

Xapopat "erapanap, OC ........cccveevveeveiriieseieseesee e 200-300

Peakropmaru 60cuM, MITa .......cccccocvveiiiiii i 13,4-16,9

[TomuaTUNEHHN MOJIKYJIAp Maccacd peakToplard Xapopar Ba  Oepuiaérran
BOJIOPOJI MUKJIOPH OPKAJIA POCTIIA0 TYPHIIAJIH.

[TomumepHU 3UUTUTHHY 3¢a OyTeH-1 MUKIOpH OpPKaIu pOCTiIad TypUIaIu.

MoHoMep Ba COMOHOMEPHHU MOJUMEPIAHUIIN Y3IYKCHU3 paBUIIAA, UKIOT€KCAaH
SpUTMACHIa apajalliTUPTUYIN pPEaKTOpAa,  MEeTall KOMIUIEKC KaTalu3aTopiapu
UIITUPOKKUIA KETaAHW. KOJJIUK MOHOMeEp, (haosi KaTaau3aTrop HINTUPOKUIA TpUMMEpa
KyluuM4a MOJMMEpPJIaHAI Ba YHIAH CYHI peaklus maccacu (paojcu3naHTUpHIIAIn
(neakTUBAIMSIIAHAIN).

By pexumaa onMHraH MOJUATUIIEH TOpP MOJEKyJa MacCaBUM TaKCMMOTHIa 3ra
oynanu. “Kyunanum kypcarkuun’™ 1,15-1,37 atpoduaa 6ynaau.

3+1 peaktop cuctemacu (TuOpu cuctema) — Oy cuctema y3 nuura KyBypCUMOH Ba
apaallITUPTUWIA PEAKTOPJIapHU Kampad osrad. “Xowm am€” Hu Oup KUCMH KyBYPCUMOH
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peakTopia MmojuMepra aijganca, UKKHHYM KUCMHU TYFpUIAH-TYFpU OMPUHYH PEaKTOPHU
(Nel) ¥ypra kucmura Oepwnamu. Kartanmmszarop mypkam Wynu OuiaH KyBypCHMOH
peaktopra xam peaktop Nel ra xam Oepwiagu Ba y epraa “xom ameé€” OwuaH
apanamtupuiagn. Mkkajma peakTtopa XOCwi OYiraH TOJUMEpP apalalTHPTHUIIHN
peaktopaa (peaktop Nel) Oup X apananiMa XOCHIT KUJIa IH.

RF COOLER NO.1 REACTOR

TRIMMER

<3 =

DEACTVATOR mummip

Reactor System

(No. >~ 13 MWD)

[TonuaTHIEHHN MOJKYyJIa MaccacH peakTopjaplard XapopaTHH, BOJOPOA Ba “XOM
ameé” MHUKIOPUMHHM HKKajla peakropra OepHil HHCOATMHM Ha30paT KWJIUII OpKajIH
pocTiad TypuiIaau.

Monekyna MaccaBuil TAKCUMOTH 3Ca KaTalu3aTop TapKuOM, Ba YHHU KyBYPCHUMOH
peakTopra KHpHUII XapopaTH Ba STWICHHW MOJUATWICHra Iy pPEAKTOpJa ailIaHMII
Japa)KaCHHU Ha30paT KWJIUII OPKaJId POCTIIAHA/IH.

[Tonumep 3UUNIMIK COMOHOMEPHM ATHJIEHra HUcOAaTaH Oepunaétrad “xom ame”’zaa
MOJIMEpra ailJIaHuIlI Japa)kacu OpKaJId Ha30paT KUJIMHAIU.

[Tomumep onuHUO, Oy pexXUM OpKainu “KyuinaHum kypcatkuuu” 1,4-1,6 OynraH,
y0y nojJuMep ypTa MoJieKyJia MacCaBUi TaKCUMOTTa 3ra 0yiaau.

FOkopuaa xentupuiaran cxemajaan KypuHuO® Typubauku, 3+1 peakTop cucremana
To3a ‘“xoM amé” Ba katanuzatop Ne3 peakropra xangail 6epuiica, Nel peakropra xam
XYIJ4 IyHaal Oepuiiaim.

bynnan kenmu0 4YWKaguku, WKKajla peakTop Oup-Oupura OoFiIaHMaraH XoJjjaa
1400000500078

No3 peakropaa onunran maxcysioT Nel peaktopHu Tar KucMuaaHn y3atuiaau Ba Nel
peakTopAa Xocwi Oymaérran moiaumep OunaH apanamanu. Mkkama peakropla XOCHI
Oyna€TraH MONMMEPIAPHUHT YMYyMHUN MHKIOPHHHU Y3rapTHUpuil Tydainu Mojekyna
MacCaBUi TAaKCUMOTMHM XaM Yy3rapTupuil MyMKuH. VKkama peakTtop MycCTakuil
UIIaraHd TyQailiin xap OMp peakTop XapOopaTWHU aloXujia — ajJloxXuja OOIIKapHIl
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MyMkuH. Lllynuar yuyn xam Ne3 peaktopra “xom ameé” TYFpu UCUTTUYAaH OCpHIIaIN.
Nel peakropna xapopaTHU UKKM OKMMHH apaJlallMaCUHU POCTJIAII OPKAJIU Y3rapTUPHIL
MYMKHH.

FOxopuna xypcatwiran 3+1 pexumaa Xxocws Oyiaran apanamma TpUMMeEpra
y3atuiaau. TpuMMepaa moauMepIaHuIl JaBOM 3TaIu KaTaau3aTOPHUHT 3(PPEeKTUBIUTH
OpTaJX Ba STWICHHU NOJMATUIICHI A AWJIAHUII Japa)kacu Kynauaiau.

Peaktop 3—>1 (yunman Owupraya) pexxuMu OyiiMya acocuil xapa€H yUYHHYA

peakTopaa onubd Oopunanu. by cucremana ukkana peaktop Ne3 Ba Nel KyByp cuMoH
aBTOKJIAB KYPUHHUIIUA MOUTAiId. XOM alll€ Ba KaTaau3aTop 3 4 peakTopaa Oepuiiaau.
Xocunn OynaéTraH MOJMMEPHUHT MOJIEKYyJa MAacCacHHHM OOIIKApHUII YYyH peakTopra
BoiopoJ Oepunaau. Bomopoanu Oepuiigan Makcas MOJIMMEPIIaHUII KapaéHu aBBaIaH
OepuiraH MOJMMEPJAHUII Japakacuaa TYXTaTUIIIaH uoOopataup. by xapa€nmap
OpKaJIM XapopaTHU SXIIM HAa30paT KWIMIIMMU3 MyMKUH. OpaTna KyBypJiM peakTopra
Oepunaétran xoM améHuHr xapopary 120°C gan mactra Tymm6 keTMaciuru kepak. Ne3

peaktopaan noiauMmep sputMmacu Nel peakTtopra yranu Ba y epja MoJMMEpIaHUI JaBOM
ATaIu.

RF COOLER NO.1 REACTOR

B

TRIMMER

J3 44 Js Je e
[11m) 4
= im! l
(=
| 2
~—T £
' S
+ :
RF HEATER NO.3 REACTOR
[ —— 4
- H 32 = s
> b o
T Y 2l s
HIRE: g 3
8 . 5 S o

J: HYDROGEN

Reactor System
(No. 3 — 1; Broad MWD)

PeakTop-aBTOKIaBra Kupaérran MaccacuHuHr xapopatd 200°C, uukaérran
MaccanuHr xapopatd dca 300°C raga Gopamu. Ymly ycyinga peakTop aBTOKJIABHUHT
apaylaluTUpruyy unuiaManam sa Nel peaktop xam Xyiu KyBypJIu peakTop NPHUHIMIINAA
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unutaiian. [lynnai Kuaub acocui MOJMMEpJIaHUII KapaéHW KyBYPCHMOH pPEaKTopjia
(Ne3) keraaw. KyBYPCUMOH peakTopaa OJTWICH Ba OyTeH-1 KOHIIGHTpaIUsICHHU
nacaiiuig xamjaa xapopatHu opTuiu Tydaitnu 60% >TUieH MOIMATUIICHTa ailaHaIu.
MoHoMepHU nonumepra aitnanui gapaxacu Nel peakTopjia Ba TpUMMEpPIa OPTaIu.
Xocui 6yiaran NOJTUMEPHUA MOJIEKYJIa MacCacH acocaH peakTopra Kupaérrad “XoM
amé” XapopaTd Ba STWIEHHUHI TOJIMMEpra KyBYpPCHMOH pEaKkTOpAa aiJIaHWII
Japa)kKaCUHU OPKAJIN Ha30paT KHWJIMHAIY.
Monekyna MaccaBUif TakCMMOTH 3cCa KaTalu3aTop MHUKIOPH Ba  TapKuow,
BOJOPOJIHM PEAKTOPHU KAaepH Ba KalCH HyKTacura OepuIll OpKajiu Ha30paT KWIMHAJIH.
by pexuMm OpKalid CHHTE3 KWJIMHCA TMOJMATUIH KEHI MOJIEKYJIa MacCaBHil
TaKCUMOTHUTa 3ra 0yauo “kKywiaHum kypcatkuun’ 1,652,- HA TalKWI KAJIaIu.
FOxopuna kenTupuiraH yd4 XWwi peKHUMIa XOCWJ OYyiraH apajamma andarra
TpuMMep peaktopra Oepwiianu. TpummepHu Xxaxkmu Nel peakTop XaKMUHU SIPUMHTa
TeHr. TpumMmep peakTopuja KaTalu3aTOPHUHT AS((EKTUBIUTH OpPTAagUd Ba ITEJICHU
MOJIMATUJIEHTA allJTaHuII (POU3U KYTIasi .

Takpopaam y4yH caBoJiiap

1. PeakTop cucremacu Ba yJIapHUHT WILIAII PEKUMMU:

Peaxrop Nel

Peaxrop 3+1

Peaktop 3 —»1

2. Top, ypTa Ba KEHI MOJIEKYJIa MACCABUI TAaKCUMOT KalCU CUCTEMa Ba PEKHUMJIA
OJIMHAAU?

3. IonMATUIIEHHUHT 3UYJIUTH HUMAara OOFJIHK?

4. “Kyunanum ypcaTruyu’” HUMaHHM aHTJIaTaJld Ba y PeakTop cucreMmacura Kapad
Kalicu pakam OwitaH OenruiaHaIu.

5. TpummMmep peakTopuHU Ba3upacuHu HUMaJaH noopart?

6. TpyObacumMoH peakTop, aBTOKJIAB peakTopiap Oup-Oupura HucOaTaH KaHmau
WIJIall MyMKHH Ba y MOJIEKYJISIp MACCaBUM TAKCUMOTTa KaHAAal TabCUp KypcaTaau?

7. KaranuzaTtopiap 6epulll HyKTajlapuHu KypcaTuO OepuHr?

8. Peaktop Nel unutamn mapouTiapuau a6 6epuHr?

9. 'mbOpun cuctema n1ed Kaiicu pexxumra anTunaan?

10. Xap XuJ peakTop CUCTeMAacH]ia OJIMHAJUTAH MOJMATUIIECH cudaTu KaHjai
KYpCaTKA4 OpKAJIA HAa30paT KUJIUHAIU?

Anaduéraap

1. “IIypran raz KuME KOMIUIEKCH KypPWJIHIINA OOIMIKapMacCHHUHT (DOHT
Marepuaiuiapu. TomkeHT, 1998 iini.

2. Texuomorus miactuueckux Macc. nox pea. B, B, Kopmaka, M, «Xumusy,

1991, c. 560.

78



MHNOJMUMEPJIAIIIA UIIIJIATUJIAIUT'AH KATAJIU3ATOPJIAP

Pexa:
1. Craagapt karanm3aropiap cuctemacu (STD).
2. Tepmuk umutos 6eprnran katanmzatop cuctemacu (TUB, HTC).

Tasanu cy3 éa ubopanap. CTD, TUF, CA, CB, CT, CV, CAB, CAB-2, p-Ti*", V>

. B -Tids, v, Kaumapuui, aIKULIau peakyusanapu, 20MO2€eH, 2emepo2eH Kamanuus.

[urnep-Harra  karanu3atopiapy  MOJUMMEpIAHUII  JKApAEHMHUHI  KAJIUTH
xucobiaHaau. CKIEpTEK TEXHOJIOTHACUAA MKKH KAaTalu3aTop CUCTEMACH MIUIATUIIAIN;
OyJnap Kyhuaruua ataaajiu:

1. Crannapt xatanuzarop cucremacu (STD) éxu (CT/);

2. Tepmuk nnuioB 6epunran karanu3atop cucremacu (HTC) éxu (TUD).

Karanuzaropnap cudarua:

CA — rerpaxioprutas (TiCls) Ba CB — okcutpuxiopun BanHaauii (VOClIs).

CA, CB wkopu (aonukka sra 6ynran Oupukmanap xucodbinanamu. by mommnamap
Xap XWiI HucOaTAa apajaliTUPWIMINM  OWIaH IOKOpHUJIA KENTHUPWITaH WKKH XHWJ
KaTAJIMTUK CUCTEMa XOCWJI KWJIMHAIH.

Kartanutuk cuctema Kyinaaru tapkuora sra: CAB — 80% (maccoswmii) CB Ba 20%
(maccoBmii) CA nan nu6opar. CAB-2 — 50%, CB Ba 50% CA nan ubopar.

CAB apanammacu cranaapT kartanuzatop pexumaa, CAB-2 apamammacu 3ca
TEPMUK HUIJIOB OepuiIMaral KaTaJu3aTop peKUMHIa MIUTATUIIA N,

Ymby  katanuzaTpiiap — CUCTeMacHMHHM  (paoJUTalITHpyBUWIapu  cudartuaa
coKaTajau3aropJiap UIIATAIIAIN. CokaranuzaTtopiap KaTau3aTopJiapHu
daomnamtupuia MyxuM poda YitHalau. Cokatanuzatop cudaTtuiga aaTtOMUHUWHUHT
ANKWJUIapU MIUIATWIAAU. YJIap acocaH UKKUA Bazu(aHu, SbHU METAJUIHM KalTapuil Ba
ATKWIIAITHU Oaxkapaauiap.

Cokaranu3atopyiapHd  XWwolapyd Ba  yJIapHU IIapTiad  Oenrwiapu  Kyhuaa
KEJITUPUIITaH:

CT — yu st amromuawmid (TEAL) — Al (CoHs)s

CD — amomunnii quatwxinopuan (JEAC) — Al(C2Hs).Cl
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CJ — amomunnii guatuadTokeuau (JJEAJI-E) Al(CoHs), OCoHs.
Karanmuzatop TapkuOupgarm MeTaUIapHU YUITWI —ATIOMHHWN — HMINTHPOKHUAA
KaTapuauIy Ba (GaoJUTUTHHY PEaKIMsUIApUHN KyWHaruda TyITyHTHPHUII MyMKHH:

Tidt 7T > g3t ——> TiCl3 4 AC jHs)Cl 4 CoHs

T1C14 + AI(C2H5)3

Ti3+ — 12+ —— TiClp + Al(C,Hs),Cl + CoHj;

Vi —— Van 3+

VOCI 3+ AI(C 2Hs)s — VOCI 2 + A[C 2H5)2C1+ C 2Hs

VOCl, + AI(CHg); ——»  VOCI + AI(C,H;),Cl + C,Hs

Ti Ba V HE alK®WLIam peakHACH:
TiCl; + AC,Hs); — TiCl,C,Hs + AI(C,H5),Cl

VOCl; + AI(C,Hs); ——» VOCLC,Hs + Al(C,H;),Cl

Mertannapau KauTapuiuil peakiuscu OOINUIaHUIIK OWjaH aJTIOMUWNA  aJIKHII
XJopuaapu xaMm Xxocui Oynmamu. by MopmamapHu V3u xam kyda aximu  (aon
coKaramu3aTopyiap XucoOjlaHaad. Yjaap THTaH Ba BaHAAWMHU KaWTapaad Ba
ankwinanau. Cokatanu3atop KYIIWITAaHAAH CYHI YMYyMUN KalTapuIMIl Ba aJKWJUIAII
peakumsuiapu yuayH 10 cekynn BakT kepak 6yica, VOCl; au VOCI; ra ytumm yuyH 2
cekyHn erapiau Oynamu. IIIyHUHT ydyH XaM coKaTajlu3aTop MUKJIOPUHHM KeparuaaH
O3rMHAa OpPTUO KETWINM, TUTAaH Ba BaHHAAUMHU KATAIMTHUK MHEPT XOJjrada
KalTapuiniuura ojau0 KeNuild MyMKUH. JlepMak KaTanu3aropiap apajaliMacuHU
Ta€épaniga COKaTaJu3aTOPHUHT ONTHMAJl MUKIOPUHM aHUKJA0 OJIMII MYyXHUM
axaMMsTra sra. by KOMIOHEHTJIApHU apallalITUPUIIAAH OJAUH yJIapHU LMKIOTEKCaH1a
PUTUO OJIMHTaH OYJIMIIM Kepak.

Kyiduga STWIEHHW MeTal OWIaH OMPHMKHUINM Ba METal aJKWi OOFM oOpacuaaru
KUPUIII PEAKUMICU KEATUPWIraH. by KeNTUpWIraH peakuus MOJIUMEPHU YCUILIWHUA
KypcaTaau.
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M1 + — —
o a CFa a- e,
R--------om CH, F
Cl_| Cl I
— > OoM&ieeeH, — Sy cmchR
Cl Cl Cl/ Cl
Oy epxa: - opkuH 60fF; M - Ti éku V

Cranpapr kataausaropJaap cucremacu (STD).

CkiiepTek TeXHOJNOTMsACHAA “‘CTaHAApT KaTalu3aTopiap”’ HOMHU OWIaH aTallyBUd
cucteMa CAB katanuzatopunu CT cokaranu3aTupu OWIaH apajaliTHPUIIAAH XOCHII
Oynaau. SIbHU CTaHIAPT KaTaau3aTop CUCTEMACHHUHI TapKUOU KyHuaaruiad noopar:

STD - CAB/CT

CT y4sTHin adlOMHHHMI COKaTaJIM3aTOPY MIUIATWITaHAA KaWTapull Ba aJIKHAJUIALI
peakuusiiapu Oup 6ockuuna 2-3 cexkyHJ JaBoMuia aTpod MyXUT xapoparuia amaira
OLLIaJIN.

Apanamrrupunl Kyiuaaruia KeITUpUIraH:

CAB-xaranu3zarop} >
CT-cokaranu3zatop } > 2-3 CeKyH]T
TaBOMUIA
30°C IOKOPH
daoun 3appavanap TypOyJICHTJIN IIapouTaa
-3
o
Vit

peakrop

Karanutuk apanamma komnoHentiaapau CA Ba CB napHu xap 6upu y3u amoxuaa —
anoxuaa cokaranmuzatop CT Ounan mosmMMep XOoCcwisl KWiiaau Ba Oy mosmmMepiap Oup-
OupumaH XxycycusiTaapu Ba xoccajnapu OunaH (apk kunaguiap. by dapk aitHukca
MOJIMATUIECHHN MOJIEKyJa MacCaBUM TakKCUMOTHAA Ba YHUHI Ypraya MOJIeKyja
Maccacua AKKOJI KypUHaIu.

Macanan: arapaa nmonumepianuin ¢akar CA kaTanu3aTopy UIITHPOKHUIA, MABIYM
Ha3opaT KWIWII MyMKHH OYJraH ImapouTiapja YyTKa3wica, KyWuaara pacmiaa
KEJITUPWIATH MOJICKYJIa MAacCaBUi TaKCUMJIAHHINWTA 3Ta OYJTaH TMOJMATHIICH XOCHJI
oynmanm.

Kentupuiran pacmaan kypunu6 typudbauku CA garu TUTaHHUHT ¢aosi OoFnapu
HucOaTaH MacT MOJIEKyJla Maccacura sra MOJMATUIEH XOCWJ OYIuIMra oaud Kelaau.
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Keitunru pacmpman VypuHu®O Typubnuku katanuzatop cudaruaa ¢akar CB
UIUTATWITaH/Ia TOJIMMEPIIAHHUIIT IIIAPOUTH Y3rapMaca XaM BaHHAIUIHU KaTaanu3aTopiaru
(daon Oofnmapu aHYa IOKOPH MOJIEKyJIa Maccajd TMOJMATHICH XOCHJ OYIUIINra ojuo
KEJa/Iu.

6 — Mornexynsap macca YmMymun ofpiprivirn, %
1000000 10,65
700000 15,08
5 _| 500000 19,80
300000 28,26
E 100000 49,35
< ' 10000 92,30
3 4 — 5000 96,06
S 2000 98,67
>N
=
= 3 —
=
=
(@]
S~
T 2
1 —
0 I I I I I

lg mMonexynsp macca

Wkkana xaranuszaTopiiap apajammMacuaad Tamkwi tonran CAB karamusaTopiap
WIITUPOKHIA 3Ca MOJIEKyJa MacCaBHil TaKCHMOTJIAHMII KaM Ba yprada MOJIEKyJia
Maccacd XaM aJoXuAa-aJloXHUJa KaTajlu3aTopiiap WIITHUPOKHA OJIMHTAH HaTWXKauap
OpaJIUFU/la SKAHIUTUHU KYpaMHu3.

Karanu3zaTopHu onTUMaIAIITUPUIIHY Ba YHU MOJUMEP XOCCACUTA TAbCUPHU:

CAB apanammacuna CB HM MUKAOPWHH Y3TrapuyIly MOJIUMEPIAHUII PEAKIHUSICUHU
y3rapuiumra onu6 kenaau. by Kylnugaru pacMia KeITHPHITaH.
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[ynunraex, CB/CAB ra 6ynran HucOaTHU Y3rapuiiy KydJaHUI KO3PGUIIUEHTH
(E.Sx) ra xam Tancup 3Tagu. byHu Kyiumarn pacMaa KypHiin MyMKHH.
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Cokaranu3aTopHu €K aJIKWUIOBYM areHTHW aCOCHM KaTajau3aropra KymraHaa Oy
(dakTop omTHMall TP YM3HKKA Y3WHU TabcupuHH Kypcatamu (macaman, CT/CAB ra
HHUCOATH).

by Tyrpuma Maxcyc TEXHOJOTHK JKapaéHHU OONIKAPHII HWHCTPYKIUSICHIA
TaHUIIUIIUHTA3 MyMKHH.

TepMuUK MIIJIOB GepUJITaH KATAJIU3ATOP CHCTEMACH
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(TUB, HTC).

Tepmuk  wmoB — OepuiraH  KaTagu30TOp  CHCTEMAacH  HOMH  METayll
KaTaJIu3aTOpJIapUHU KaUTapuIll Ba aJIKUJUIAI PEAKIUSICUHU aMalira OLIUPYBYU yCYJIHU
KyJutamjgaH KenuO 4YuKKaH. by ycynm Oyiimua KalTtapwia€TraH KaTaau3aTopiiap
OMpPUKMACHHU, KaTaJIu3aTop CTPYKTYPACHHH, OapKapopJalira Ba aJKujamra Tanépart
MakKca/iu/1a FOKOpY XapopaTrayal Ku3IHupuiaif.

THUD kaTanuzaTop cucTeMacu TapKUOW KyWumarujaaH uoopar:

TUB (HTC) — CAB-2/CD/CY

FOxopuna aittu6 yrunranuaexk STD cucremacuaa CT cokatanuzaropiap KyJuiarl
Tydalau KalTapull Ba aJIKWUIANI peakiusiaapu Oup 6ockuyaa onubd 6opuianau. Yoy
Oup OOCKMWIM peaklus KeparujaH OpPTUK KaTapuiuil peakUUsICUHU KETUIIU
HaTIWKACUAA MWIUIATAIAETTaH KaTalu3aTop MUKIOPUHU OIIMIIWIA, XaMmJla METaJll
KaTtanu3aTopu (HaoUIMTUHU KamMaiinb ketuinura onubd kenaau. Peakropra Gepuinaérran
Katanu3atop (aoJUIMTMHM aHWK ONTUMAJIall Y4YyH, WIUIATWIAETTaH XaMMa
KaTaJIu3aTop KEpakd OKCHJIAHWI Japa)kacurada KalTapuiraHJIurura, cyHrpa sca
METAJTHA OOIIKAa KalTapMmaciaaH TypuO Tyja alWJlaHTaHWUTa WIIOHY XOCHUJI KUJIMII
kepak. Tepmuk wunuioB OepuiiraH KaTajlu3aTop CHUCTEMacuaa alTwiIranigapra
KalTapwinill Ba ajJKWIall >Kapa€HJIapUHU UMKKKA OOCKHYZa aMalira OIIUPHUII OpPKaJIH
SPUIITIIIAIHN.

buprHun GocKMYia KaTaau3aTOpPHHU Kepakiu Japaxkana Katapuin makcaguaa CT
Kabu >xyaa Kywid OynmaraH kaitapyBun mojna CD (amoMHHHI AMATUIXIIOPHI)
unutatuinagu. CD oupukmacuga CT Oupukmacura HucOaTaH OUTTa ATHI TYpyXH Kam
Oynrannuru cababnum yHMHT KaWtapyBYaHimk xoccajgapu CT HHMHT KalTapyBYaHJIHMK
XoccanapuHu 2/3 cura TEHT OYyJIaau. KauTapuiuIl peakiusIcH TyrajjlaraHUJaH CYHT
TEPMUK UIUIOB OEpuIl amMajira OIMUpWIaaAd. TEepMUK HIUIOB OEpHUIll KaTaau3aTop
KPUCTAJUIMK TMaHKApPAaCMHU OCOH TNapyaJlaHyBYM IIAKJra YTKAa3WIll HAaTWXXKacuia,
MoJMMEpJIaHUIIla KaTaIM3aTop COXacu I03aCHHM OIIMPUILNTa Ba JAEMaK yHUHT
(haoJTMTUHY OLIMPUIITA OJIUO KEJTa/In.

Nkxuaun G6ockuuna CY (amtoMUHUN AMAITHIOKCUIM) COKaTaau3aTopu EpaamMuaa
ATKWIIANI PeakIUsaCcH aMalira omupuiaaau. Ankumiam peakuusiapuaa CG (amroMuHUMA
OKCUJIUHUHT TeTpan300yTuin), CS (amoMuHUM qudTUI-3TUA cuiokcann), CT — (yusTun
amomunuit), CC (amoMunuii y4 nzo0ytunu), CE (aqoMuHUN y4 MU30MPOINIIN) JIAPHU
XaM cokaTtanuzaropiap cudaruma unuiatwirad. by cokaramuzaTopHu Xap OUpUHHU
unutad YuKapwiaéTrad NmoJMMep Xujura kapad y3 I0TyK Ba KaM4miIukiapu 6op. Xap
OWp CcoKaTamM3aTOpPHU Karajau3zaropra HucOaTtaH onTuMman HucOatmapu OYiuo,
COKaTaJIM3aTOPHU TaHJAIlJla acoCaH PEeaKIus OaJlaHCH Ba WMKTUCOJWU KYypcaTKA4Iap
Ky3/a TYTWIAJIH.

Ymly kypcaTkuuimapHu XucoOra oiranna, xo3upru kyHaa CY cokaTann3aTOpUHU
UIUTATHII MaKcaara MyBOQUK 1e0 TOMUITaH.

TepMuk WIUIOB OepuiraH KaTtaJiu3aTOpHU (aojurv OpTUIIN OuilaH OMp KaTopna
ymi0y KaTajJu3aTOPHM WIUIATHII HSHEPIHSICH KaMpOK XapakaT KWJIWHUILWATA OJu0
Kkenmaau. YyHKH WIUIOB OEpuiiraH KaTalu3aTop CHCTEMAacHHHM HOKOPHUPOK XapopaTaa
UIUIATAIUIIN ~ MyMKMHJIMTH ~ ca0a0nM, peakuusira OJIMHTAH JpUTMaja dTUJIEH
KOHIEHTPAIMSICHHUA OUIUPUIL Ba J€MaK PEAKTOPJIApHU TMOJUMEpP HIUIA0 YUKApHUII
YHYMJIOPJIMTUHU (TMIOJJUMEPHU YWKHUIIM OPTHILM, XamJa TMOJIUMEPJIAHUIIHU TE3POK
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TyrajuUlaHuIIM XucoOura) owmmpuira spuiiuiaaay. [loauMepnaHuin peakuusuiapuHu
TE3JIalIUII 3ca AXPATUO YMKAETraH UCCUKIMK MUKIOPHHHM BakKT OHMpIUTHA OLUMpaaH
Ba MCUTTUYTa TyMAETraH IOKHU KaMaWTHpUO KaMaWTHpuO, MUCUTTHYJAH OJIMHAETTaH
SHEPryus MUKAOPUHU KaMalTHpaIu.

KyHuaara skajgBajiiapa Karajau3aTopiiap Xuwiura Kapad yJIapHUHT Xap Xl
xapopataaru (aoJUIUTy Ba peaKTOpIark Xapopar KeJITUPUIITaH.

Karanuzatop ¢aommurunm xapoparra

Ba KaTaJIU3aTOP XUJINra OOFIUKIIUTH.

Kartanuzarop xuiu Karanu3zaTopHUHT Qaouiriiuru

CTA (CAB, CT) 4,5 (CSTR 206°C na)

TOK (CAB-4*, CT) 3,5 (CSTR 240°C nma)

TOK (CAB-2, CT) 6,0 (CSTR 240°C ma)

TOK (CAB-2, CD, CQG) 10,0 (CSTR 240°C na)

*CTH - crammapr karanuzatop; THWUb — TepmMuk wunuioB Oepuiiran
KaTaJn3aTop.

**CAB-4-15% CB Ba 85% CA.

Karanuzatop XWJIMHMA TOJUMMEpPJIAHUIIAATA DHEPreTHK caMmapara TabCHpHU
(mapja oNvI y4yH WIIIATUIaIUTaH

MOJIMAUTIIEH MUCOJIUAA).

Karanuzarop xunm DTUJIEH 3pUTMaJaru Peaktopmaru  xapopart
xoHLeHTpanuscu (%) °C

TUb 16% 240°C

CTH 13% 206°C

HUKTHCOAMH ONTUMAJLIIAIITHPHUIILL

DTUIICH TIOJIMATHIICHTA aMJIaHWIIKM KaTajau3atop Tanad KwumHaau. by OormaHwmin
YU3UKCUMOH dMac, S’bHU ITUJICH KOHBEPCUSCHHU siHAa Oup domsra KyTapuiln Kylmmya
KaTaJqu3aTop MHUKIOPUHM sHA OmMpUIIHK Tanad kwiaau. [lynga, kataausatop
WIUIATUITHU KYTIAUTUPUI, YHU WIUIATUIITa KAJWHAIWTaH XapakaTJIapHUTHHA 3Mac,
OanKy Je3aKTUBAIMS Ba KaTaJIM3aTOp YyKMajlapujaH To3ajall XapaKaTJapuHU Xam
Kymaiumra oau0 Kenau.

NKKMHYA TOMOHJAH, KOHBEPCUSIHUHI IOKOPM Japakacu amalja 3TUJIEH Ba
COMOHOMEp Kabu XoMall€ yuyyH KWIMHAAUTaH XapakaTilapHu mnacaiitupamu. by
Oornanui pacmaa kenrupuirad. llynnait kunub, ymymuid capd-xapaxkariaap SHT KHUUK
Oynran koHBepcusi napaxkacu Mapxkyn. SCRS na Oy onTtuman KuilmMarra KOHBEpCHS,
SbHU OTWICH ainanumm 95% Oynranga spummianu. by onmtuman kwitmMat wunurad
YUKapWIa€Trad MmojuMep TypH, XOM all€ xapaxaTjiapy, apajammManap aapaxacu Ba E-
YUKUHIUIap MUKIopura kapad y3rapumm myMkuH. llynu aittu6 ytum kepakku, 100%
JlaH KHYUKPOK OYITaH KOHBEPCHUS KUHMATH MOJIUMEpP cU(aTH Ba PEaKTOP TyPFYHIIUTHTa
canbuii Tabcupu KypcatMmaiiau. JTwieH aimanaumu 100% ra sKuHIamrad capu MaBxKy/q
E-nuHr ynra karra Oyiamaran y3rapuiuiapyd oKdOaTna YMyMHUH 3THIEH MUKIOPUHUHT
CaJIMOKJIM MUKJIOPUHHU TAIIIKWJI STUIIM Ba PEAKLIMATA TAbCUP KUJIUILIA MYyMKHH.
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Taxpopaam ydyH caBoJiiap

1. CraHnmapT KaTaJIUTHK CHCTEMa TapKUOW HUMaaaH uoopat?

2. TepMuK HIIIOB OEpUiITaH KaTaJUTHK CHCTEM TapKUOM HUMagaH nbopart?

3. KalTapwill Ba aJKWIIAIl PEaKIUsUIApUHU TYITUHTUPUO OCSpUHT.

4. Karanuzaropjiap WINTUPOKUIA TIOJWMEPIAHUIIT PEAKIHsl MEXaHU3MHU €310
o6epunr?

5. Coxkaranuzaropiiap TapkuOu Ba yiaapHU pou?
THUb Ba CT/l kaTaauTUK cCUCTEMaJlapHU Kaiicu TapkuOJia UIllIaTHIa u?
KaranuzaTtopiapau UKTHCOIUET ONTUMAIIAIITUPUIITA KaHAal Tabcupu 60p?
[urnep-HatTra katanu3zatopu acocaH Kaiicu TapkuOra sra?
. I'ereporen €xu roMoreH katanuzaTopiaapHu papku HUMAa?

10.Karanmutuk cucremacuia HWKTHUCOAUN ONTHUMAUIAIITHpUIL 7e0 HHUMaHU
TyLIyHacu3?

©oo~NOo®

Anaduértiap

1. A.L T'onocos u np. “TexHonorust mpou3BoAcTBa nojausutieHa” Mocksa 1978
r. 146-171 6etnap.

2. II'XK d¢ouag marepuammapu “PykoBOACTBO MO TEXHOJOTHH Mpoiiecca’
kutoouma Tomxkent, 1998 iinn.

3. Hanorexnomoruss B Ommxkaitimem npecsatuiaetun (IIporHo3 HampasiaeHus
ucciaenosanuii). Ilox pen. M.K. Poko, P.C. Yunesamca u Il.AnuBucaroca. M. Mup,
2002r., 291cTp.

b
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KATAJIM3ATOPJAPHU ®AOJICU3JITAHTUPHUILL
(AE3AKTUBALUAJIAILL) BA YJIAPHHU OJIUG TALIJTALI

MADBPY3A-8

Pexka:
1. ®daoncu3naHTHPHUII MEXaHU3MH
2. KaramuzaTop Ba Ae3aKTHBATOP

Tasnu cysnap ea ubopanap. [lezakmusayusi, NeIapeOHUK
KUCTIOMA, ayemuil ayenoH, aKmusilaHean OKCUO AMMOHULL, Xelam OUPUKMAiap, iueanoa
oupuxmanap, y-¢gasa.

[TonumepnaHuIl TyraraHuJaH CYHI KaTajlu3aTop Te3JUKAa (aosICU3JIaHTUPUIIHILN
Kepak.

(daosicU3NaHTUPULIAAH MaKCa:

1. TlonumepnaHuml >Kapa€HUHU TYXTaTUII, YYHKM YHUHT OKuOaTuaa Kyilu
MOJIEKYJIaJU TOJUATUIIEH XOCHIT OYJIMIIN MYyMKHH.

2. KOJraH KaTraju3aTopjiapHH OupopTa Mojjaa OujgaH OOFjaml Ba HMCUTIHYJIA
canOuii »xkapa€H KETUIIIMHYU OJIMHU OJIHIIL..

3. TonmaTuiieH panruaM sxuuiamn (MaKCUMyM OK PaHTJIM TOJIMMEPIIaHuII).

4. TlomuMmep paHruHU OapKapOPIAIITUPHIIL.

5. Karatnutuk  OwpukmanapHu  ajgcopOep  spuTMacuja  aacopOmusiiani
YHYMJIOPJIUTUHU OTIHAPHIIL.

daosicu3NaHTUPYBYM MOJAaIap Kyluaaru tajgadaapra >kaBod Oepull Kepak:

1. V3uIaH TEeXHOJOTHK OKMMIa canOHil TAbCHP STYBYH MOJIJAIAp apaialiMac
OyJIMacIuru Kepak.

2. Kymummya peakius XOCHI KHJIUIIHA Kepak dMac.

3. TlonumepHU paHTMHM MMAaCAUMILIUTA OJTUO KEIMACIUIU Kepak.

4. ByTeH COMOHOMEPUHHU U30MEPIAHUIINHN KaMalTUPHILTA OJIUO KEJTHIIL.

5. [Ilomumepna TOKCMH Mojjanap XOCWI KHIMAcIWTd Kepak (aliHHMKca
MOJIMATUIIEHHU O3UK-OBKAT MOJUIAPUHHM Ypalla HIUIATUINILIY Ky3/a TyTHIrad 0yiica).

6. Ilomumep XuaWHMU Ba TABMUHHU MTACAWUINTA OJTUO KEIHUIITHA TaAhMUHJIAII.
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7. T'panymnam >xapaéHuaa KymIWiaadraH Kymumuangap OujaH OMpHUKMa XOCHII
KWJIMII KEpaK 3Mac.

CDaOJICI/I?.J'IaHTI/IpI/IHI TCEXHOJIOTHK CXEMacCHu Kyfmz[am pacMaa KSJITUPUIITaH.

AezortnBounarans Ba Kortoinsortopnu oruf Tawsau

APANALITURIAY APAAA L THPIH Y
Trurmep &
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FpATMAHA

ucnryBun —Dt—
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CYMOATUPLLL)
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et 3m et RE M-
PpuUM mat

Cxueprek TexHojorusicuga (paoiacusnaHTUpyBuu cudaTuia UKKH XU KUMEBUH
MO/J1/1a UIUIATUIAIN:

[Menaproun kucnotacu (PG): H3C-(CH2)7-COOH
Anerunaneron (PD) H3C-CO-CH,-CO-CHj;
bynapuu Qpu3nk-kuMEBHI X0ccacu KyiHuaaru xaaBaiia KeITUPUITaH.

KypcaTkuuiap PG PD
Monekyna maccacu 155 100
KaliHam xapopat, °C 285 141
Cyroxyiaanin xapopatu, °C 8-11 -23
HucOwuii 3uunurn 0,9038 0,9724

Kentupuiran TEXHOJOTHMK cXeMaJaH KYpUHUO TypuOIuKH, (DaoICHU3NaHTUPYBUU
MO/1J1a TEXHOJIOTHK >Kapa€HHUHT UKKUTA HyKTacuaa Oepunaan: OUPpUHYNCH TPUMMEpIaH
YUKUIIJIa Ba WKKUHYMCHM dCa HCUTKWY OuiaaH ‘“dpuTMa ajucopoepu’” opaluKuia
Oepunagu. Xap Oup (aoJCU3IAHTHPYBUYM KHUPUTHIL HYKTACHUIaH CYHI KaTaJlu3aTop
KOJIIMKMHU (DaoJICH3IaHTUPYBYM MOZ1a OMJIaH MakcuMal Japakaja apajlalluiliid yuyH
CTaTUK apaJaliTUpruwiap ypHatuiarad. by apanammupruunap €paamuia KaTaau3arop
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KOJIIuFu OwiaH (aoJICU3NAHTHUPYBYMHH MAaKCHMall KOHTAKTHTa OJPHUIIHUII MYMKHH.
[Tonmumep sputmacu (aosicH3NaHTHUPUITAaHUIAH CYHT dpUTMa ajacopOepura y3aTHiaau
(pacmpaa KenTUpUITaH).

DaoscH3JIAHTHPUII MEXaHU3MH.

Ilenapron kuciaora — PG-Cy kaTopura kupyBud €FJId OPTaHUK KHCIIOTa OYnuo.
Cximprek TexHosorusicuaa 95% nu KyJaHuIa .

PGuuHr — kuMéBuii popmynacu Kynaaruya.

Ry
SRR
HHHHHHHH OH

By ofup KuciIoTaHuW KyJJamgaH MakcajJ, YHUHT OUpPUKMAaJIapUHU KOJIIUFUHU
JUCTWIUALNAS KOJOHHAacHUJa aXpaTUO oyMml OCOH. PGHUHI CYIOKJIaHUII XapopaTu
aH4yarvHa mnact Oynrannurd Tydaiau (aoJICU3IAHTUPYBYM MOJJa HOpPMal Wl
IapoOUTHIA IOKOPU KOBYIIKOKIMKKA sra O0ynaau. [llynunr yuyn PG Gepunaérran ityn
UCUTUIINO, YHAA HOPMaJ OKUM TabMHUHJIAHA Y.

Texnonorusna PG Kymuim noauMep 3pUTMAcd UCUTTMYTra KUPUIIUAAH OJIUH
ama’ra OlHpUIIaIn.

PG kymmiranga nojJMMepIaHUIl PeaklMsICH TYXTaTUIaau Ba KOJAUK KaTalu3aTop
OWJIaH Ky4uCH3 COBYH JIMTaHIU Xocui 0ynaau. COBYH JTUTaHIUHUA XOCHII OY MU KOJJIUK
KaTaJIU3aTOPHU UCUTTUY AEBOPHUAA YYKMa XOCHJI KWIMIIWHU OJIIUHU OJaIu.

Anermwianerod (PD) — Oomika HOMM TIEHTaHIMOH — TayToMmep OYinMO MyBo3aHaT
XOJIWJ1a UKKH IIaKj1aa OYaunm MyMKUH (enol Ba keTo makiuia).

0 ponn o
L0 | |
H—C—C—C—C—C—H <= H-¢-C=C-C-C—H
H H O H H O H

Taxmunan 72% PD enol makaupgarm Oymaam Ba Oy IMIAKIAard ameTHIIACTOH
(baosicU3TaHTHPUII KapaEHUHUA TaAbMUHIIANIH.

PD wucutruunan kemH noiaumep spuTMacura Oepuwinaau (OJuMep 3pUTMACHUHU
azicopOepra kupuiuaan oiaauH). PD “xenat” Ouprkma Xocuil KWITyBYM XHUCOOIaHAIU Ba
apuTMa ajcopdepuia KaTaau3aTop KOJAUKIAPUHU aIcopOUsIaHuIIura Epaam 6epau.

O-okcukeToHnapja Ba OomIKa OupHKManap/ia TUAPOKCHII TypyXuHMHT H-aromu
KapOOHWI TYPYXHHUHI aXpajiMaraH »>JeKTpoHJap KypTu OuiaH Tabcupallajm,
HaTIWKaJla THUAPOKCHII Ba KapOOHWJ TYPYXJIAPUHHMHT KHUCJIOPOJJIApU Opacujia MabiyM
MabHOJArd KYTPUK XOCwi OYynamu. byHmaill WUYKM MOJEKyJalid BOJOPOJ KYIPHUK
OupuKManapu xenariap €Ku MIKU KOMIUIEKC OMpUKMasapu TeHnaan.

Nuku KOMIUIEKC BOJOpPOA OOFMHUHT MYCTaXKaMJIUTH OUPUKMAHUHT TYy3WUJIUIINATA
(3pyBYaHJIMK, CTIEKTp IOTHUII Ba X.K.) OOFJIMK Ba XaTTO YHUHT KUMEBUN XYCyCHSTIApUTa
TabCHUP ATUIIM MyMKHUH (MacallaH, YpHUH OJIUII XKapacHIapH).

PD Hu mukiorekcan OuiaH apajaliMacuHU OWp-OMpHAAH aXKpaTHIl aH4ya KUIHH.
Iy Owman Oupramukma arap PD cucremara mukiorekcaH OujaH KaWTalaH TymiuO
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KoJICa, y KaTaJlM3aTOpHU 3axapiaiiiu. byHu TEXHOJIOTMK >kapaéHHU HI0pa KWIMLIAA
BTUOOPTA OJIHIII 3apPYP.

PD Hu ucuTkuymaH ojauH Oepuiica, y Te3/la MCCUKIUK TabCUpHUIA TMapyaiaHud
yraepon (II) Ba yrmepon (I) okcmmm axpammb ymkamu. by xocun Oynran momanap
WCUTIUY JE€BOPH OMJIAH TabCUPJIAILAIN Ba MOJUAITHICH PAHTUHU CapFalTUpaiu. Y HIaH
TallKApW MCUTIMY TPyOaCMHM WYKAPUCUHU KOIUIAMAM Ba MCCHKIMK aIMAaIlIMII
MPOIECCUHU TE€3JIUTUHU TYIIHPUO 1000paIu.

CxidpTek TexHoJoTUscHAa XapaCH SXIIM OOpPUIIM YYH J€3aKTUBATOPJIAPHU
ONTUMAaJl HUCOATHHU OUJIUII JIO3UM OYIIa/Iu.

Jle3akTUBaTOpJApHUHT HUCOAT KUHMATH KaTajau3aTop Ba COKaTalu3aTtopiiapiaru
METaJNIApUHUHT MOJISIp HUCOaTH opkanu udogananaau. by crangapt Ba TEpMUK HIIIOB
Oepuiirad KaTaJu3aTOpJIapHUHT HUcOAT Muxkaopu Nova dupmacuHu Taxpuba 6azacuaa
AHUKJIAHTaH.

Jle3akTUBaTOp MUKIOPUI HHUCOAT KYpCATKUYM *Kapa€¢H OOpUILM KyWwId TabCHUP
KypcaTau. Arap Je3aKTUBATOPJAPHUHI MUKIOPUA HUCOATH KYpCATKUYM >KyJa MacT
Oynca, erapidya J€3aKTUBALMIIAHMACIMK MYyaMMOCHHHM KEJITUPUO YUKapaau, SbHU
KaTaJln3aTop KOJAUKIAPH WCUTIMY TPYyOAJapUHUHT AEeBOpJiapHuaa KOJIUK cudaruaa
énumuo YTupuO Komaau.

Jle3akTUBaTOp MHUKIOPUM HUCOATH KYpCATKUYHM >KyJa IOKOpuU Oyica, aacopOep
spUTMacura €MOH TabCHp KypcaTaJd Ba TMOJIMAITHIEH paHrd EMOHJAIIAAH, SHa
J€3aKTUBATOp IMKJIOreKcaH OuiaaH OOfJIaHMO LMKIOTeKCaH peuuKiInga y Ouiad
YILIaHUO KOJUIIM MyMKHH. By KyninMuanap karaau3zaropra caiOuil Tabcup KypcaTaau
Ba HATWKA/1a KaTaIU3aTOPHU MYKOJIUIINHU KYyTAaUTUPAIN.

JlezakTuBaTopiap UIITUPOKKIA KOMITIEKC Xocwi Oyiummaa PD axpanu® unkumm
MyMKHH. by anerunaneron oprtukya PD Ba Meraiur okcuamapu akTHBIIAHTAH OKCH]L
alrOMUHaKaa afacopoupianrad 0yiaau, OyHHHT HaTWXKACUA TIOJMATUIICH pPAaHTUHU aHYa
KUMAMHYUIINKKA OJINO KEJIAIu.

Jle3aKTUBAaTOpHHU MapyaJaHUIIA XOCWI OYiraH Mopajajiap LHMKIOTeKcaHra YTuo
KalTalaH peuuKISIMs KWIMHAETraH UUKIOreKCcaH OujiaH cucTteMaja Kojaau Ba Oynap
KaTanu3atopHu 3axapiaiiau. LllyHMHr ydyH cucremMara KyIIWITaH A€3aKTUBATOpJap
MUKJOPH ONTUMAJIJIAII MyXUM aXxaMHsITIa ora.

Jle3akTUBaTOp MHUKIOpP HUCOATMHU ONTUMAUIAll Xap XWil OYIuMIIM MyMKHH Oy
KUXO03ra Ba Iy OKUXO3HUHI Yioyamiapura Ba J€3aKTHUBAaTOPHU —apajallTHPHUII
napaxkacura OOFJIuK,.

Karanuzatop aezakTuBanysiiaHTaH aH Ba KOMIUIEKC XOCHJI KWJIMHTAHAaH CYHT YHU
TEXHOJOTMK OKMMJaH axpaTuO onuil Kepak. by »xapa€H mnonumep »spUTMacHHU
(cranmapT, TepMHK MIUIOB OepwiraH  KaTajiu3aTopjiap HIITHPOKUIA  OJUO
OOpWITaHJIMTHIaH KaTUH Ha3ap) spuTMa ajcopOepuiaH YTKA3uIl OPKAJIU SPULIHIAIN.
OputMa ancopOepiapy akTUBIAHTAH ATIOMUHUA OKCHJ OWIaH TYJIaupwiraH OYynu0
Kartanu3aTopiapHu (QuibTpanus Ba (QU3MK-XUMHS aacopOuus Tydaitinm axpannd
OJIMHA[IH.

Kyn yTkasunran taxxpubdanap UyHd KypcaTauku, afcopOep Kamepacu y3yHJIUTH Ba
auameTpu ypracuga Ookiuk Oopnurd. Kamepanwnr y3ywnauru Ba auamerpu 1:1
HucOarna Oyica, aacopOuus xapaéHu Ba OOCUMUHHU TYILIUIIK YpTacuja OajaHC ro3ara
KeJap SKaH.
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Dputma ajacopoepiiapu oaaTaa UKKM WIUIIIAH ubopar Oynubd ymapjaaH Oupu HII
xapaéauma Oyica, UKKMHYMCH Tanuépmam pexumuaa 6ynaau. by aca aitanma sxapaéu
XucoOJaHaaW, SbHU 1-7a OKUM YTasnTu, 2-Aa 5ca TO3ajJaHWO, SHTW aKTHBJIAHTaH
ATFOMUHUN OKCHUJT IOKJTAHASITITH.

AKTHUBJIaHTaH ATIOMUHUMOKCHI aJCOpPOCHT XucoOiaHaau. AJCOpOEHTIap FOBaK
CTPYKTypaJIi Ba KaTTa CUPT 1o3ara sra 0ynaau. AacopOeHTHUHT HGI0C KOJIUKIApUIaH
QKPATUII XYCYCHSATH OKHMIArd KOJJIWKJIAPHUHT KOHIICHTPAIIUACHTAa Ba OKUMHHUHT
TeMIiepaTypacura OOFIIHK.

AKTHUBJIaHTaH aIFOMUHHUN OKCHUJT OOKCUTIAH OJIMHAIH.

A|203.3H20 _> Aleg.HzO _) T'amma (1)8.38, _>A|203
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CxumpTrek TexHosorusicuaa 0y 4 ta 00F y3ura xoc axamHsTra sra. ¥jiaap KUCIOTalld
Ba uikopui 6ornap Ba Jlrouc, bpencren OGornapura 6ynuHamu. Ymap xap Oupu y3ura
Xoc (YHKUMSIApHH Oaxapamd. Y3idapura TypiM Xun HGIOCTHKIAPHH IOTAIH.
AncopOIusHA acoCHI KUCMU 103a/la OpraHO-MeTaJIapHU KOMIUIEKCH OMpUKMa XOCHII
Kwidin Owinadn Oopaau. by Xonataa suelkaHMHT Via4aMu YMyMUH CHPT FO3aCHHU
aHUKJIAIIIa MyXUMINP.

AJIFOMUHUNA OKCUJIMHY TaHJIAIITa TAbCUP KWIYBYU OMUJILIAP.

AIOMWHWI OKCHJIMHM TAHJIAIIAa MyXUM POJIb TYTraH KYNTHHA OMUJUIAP MaBXY/.
By oMumnnapHuHr 6ab3uiapyu aTIFOMUHUN OKCUJHUHT (DU3UK XOccanapura OOFiIuK Oyiica,
Oomikanapy KUMEBUN KuxaTiaapura OOFJIUK.

Keiinnuanuk Ou3 Oy omwmapHu OOCMM macalluium , u3omepanus Ba (UMK
xoccaynapra 0yiamus.

bocum nacaiumim.

OputMma ajacopbepuga OOCMM TacaluIUra TabCUP JTYBUM 2 OMHUI MaBXKYI.
VYnapnan 6upw sxkapa€HHUHT ¥3u OWIIaH OOFJIaHTaH YJica, UKKUHYMCH aTFOMUHUN OKCUTU
Oowran Oornuk. YKapaéHmaH kenuO YWKKaH OOCHMM MacailMIM TMOJHMMEpP MOJICKYJISp
Maccacd Ba KOBYIIKOKJIMTUHHU aKC ITTHPYBYU CYIOKJIAHUIN WHAEKCH Tydailim ro3ara
KeJaju.

KyTtunranunuek, CyroKIaHHIl WHIASKCH OPTUILY aH4Ya KaM O6ocumiap Qapkura onmud
kenaau. JKapa€HHuHr Oomika dhakTopisiapu ¥3 W4yura mojauMmep TypH, KUPHUII XapopaTtH,
Kamepa JuaMeTpH Ba OallaH]IJTUTH XamJa IIaporT Kabu KUXAaTJIapHU Y3 UUUra OJaiu.

bocum macaiiumm y4yH aqlOMUHUNA OKCHUJIHHUHT (UMK YiIuaMH Ba 3appavaiap
VadamMIapyUHUHT TaKCUMJIAHUII JHANa30HU MYXHUM axaMusTra sra. AJIFOMUHHM OKCH]Y
3appavdajJapuHUHT Yadamiapu Oup Xuia OYiIMaciurd kamepaza aHda FOKOpU OocuM
racauImra ojaud KeJuiu MyMKHH.

Taxpubanan, cucremagaru 6ocuMm mnacaumuHUHrT 60% U 3puTMa ajgcopoepuIa
comup OYMUIMUHU YpuIl MyMKHH. AjcopOepiapaard OOCHM TACaWUITUHUHT SPMHU
ATIOMUHUANA OKCHUJHUHT CceTKam (uibTepuaa pyu Oepamud, KOIraH KHCMH 3ca
KaMEpaHWHT KOJTaH KUCMUa OUp TEKUC TaKCUMJIaHATu ae0 XucoOaaHaIu.
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HN3omepianuu.

N3omepnanum, xycycan OyTeH-1 HuHr OyTeH-2 ra KoHBepcusicH, Sclartech
TeXHOoJOoTrusIcHaa afacopdep kamepanapuaa cogup 6ynaau. by axxabranapnu smac, YyHKU
AKTHUBJIAHTaH AJIFOMUHUI OKCUJ OyTeH M30MEPJIAHMILIN Ba LIUC-TAPHC U30MEPJIAP XOCHII
KUJIUIIA CaHoaT KaTanu3aTopu cudaTuaa unuiatuiaaau. Ancopbep kamepanapuia
M30MEpJIaHUIl AKTHBJIAHTAH AJTIOMUHUWHUHT KUCIOTanu JIprouc Oofmapuaa coaup
oynaau. Kamepa uiam BakTy Ba ajficopOepaa YUUIAHUII BAKTH H30MEPJIaHUIITA Ky4IU
TabCHUP YTKA3a/IU.

M3omepianuin yIIIaHWII BakKTH y3auuimu OwinaH opraav. by ymmanum Tyia
KyBBaT/a UIlUIaMaliIuirad KypuiMaliap y4yH XUcoora OJIMHA/IH.

OHI' I0KOpU H30Mepanus ajgcopOep KamMepacMHM HIUIATUII IUKIMHUHT OOIIMra
Tyrpu Kenaau. Kamepa osckupraH capu H30MEpJiaHUII JKapa€HW KaMasah Ba
MYBO3aHATJIWHUIIN SHTWIMTUra HucOaTtaH aHya mnact Oymaau. By xomuca pacmpaa
KypcaTWiraH. OTpU 4YM3WK WAk “‘V3o0MepraHuII alrOMMHUN OKCUJ KATJIAMUHUHT
nuuaa, aiipum Ookjiapaa pyil Oepanu”, - AeraH HazapusHU Tacaukianad. Kamepa
IOKJIaHranga Oy Oofnap ’kapa€Hra KHpUIIAJAM Ba M30MEpPIIAHMII Kamailmb Oopanu.
[IlyHra kapamail H30MEpIaHUII TYXTaMaWIH, y peakTopaa €KUM HCUTKAY JAEBOPHUAA
0opaau ned xucoOaaHaIu.

du3ukK xoccaJaap.

3apypuii allFOMUHUAN OKCUIHU TaHJallAa Maianamra KapuuinuK, HIIKaTaHuIgaru
WYKOTUIIap Ba KU3IUPHUIIArd HYKOTHILIAp KaOu (U3MK Xoccanap CHPT 103acH,
JaFaJlTMK Ba XaXXKMUHN 3UWIMK KaOu oMuiuiap OuiiaH OMpraiukia MyXyuM poJib YHHANIH.

Kuznupumgarn HykoTrniap MabiayM OUp IIApPOUT/Ia KU3AUPHIIIA HYKOTHIAUTaH
y4yBUaH MaTepuail MUKIOPUHHU KypcaTaau. MaTtepuaiHUHT KOJTaH KUCMU aJcopOIus
Kapa€Hu1a KaTHAIIAH.

JpuT™Ma acOPOEePIAPUHUHT MAKCUMAJI IOKJIAHUIIHU.

“Makcuman IKJIaHur noopacH Jeranja MabiyM Oup Typaard altOMUHHA OKCHIA
OysraH kamepara FOKJIQHHUIIM MYMKUH OVJIraH KaTajau3aTop SPUTMACUHUHT MaKCUMa
MUKJIOPY TYLIYHWIaAW. Makcuman IOKJaHMII Kuwiorpammiiapaa ymdanaau. Kamepa
IOKJIAHUIIM BAKTHUHT UCTAJraH OHMJA MAaKCUMYMHHUHT MabiayMm ¢ous cudartuaa
udonananagu. CAB spuUTMaHUHT MakCUMaJl FOKJIAHMIIM WIUIATWIAETTaH ATFOMUHUM
OKCHUIM TYypW, INIYHUHTJIGK OOIKa TMapaMeTpiap, MacajaH, Je3aKTUBAIlus
KypcaTkauiapura OOFJIMK XOJ1a Y3rapaim.

Kamepanu anMamtupuin €Ky aaMamITHPMACIUK MaKCUMall IOKJIaHUINra OOFIIMK
smac. [lomuMepHUHT OONIIAHFUY KOJOPUMETPUK XapaKTEPUCTUKACH KaMepaHU
AIMAIITUPUIIT WHTEPBAJUIAPUHU aHMKJIAINTAa XWU3MaT KWIagu. Xap Oup HSHT KHYHMK
MYMKHH OYJITaH KOJOPUMETPUK XapaKTEPUCTUKAINA TIOJUMEP YUyH aJloXHjaa ajacopoep
TaHJIAHAIH.

KaranuszaTop Ba nezakrusartop.

AncopOepHUHT acocuil Bazudacu (HaoJICU3IAHTUPWITAH KaTalM3aTOPHU yuiad
KOJIMII OYJITaHIUTUJIaH MOJIUMEP YUYH KaTalu3aTop Ba Je3akTuBaTopra Oyiaras 3apypar
KaMEpaHUHT SKCIUTyaTalisl HUMKIUra Tabcup Kuiaau. JlesaktuBaropra Oyiaran zapypar
KaMmalraH capu KaTaJlu3aTop Ba XOCWUJI OYiaéTran Kymumyaiaap MUKIOpU Kamasau. by
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3ca J€3aKTHBATOP KYpCAaTKUWJIApPUHUHI Kamaiiumura osnu6 kemagu. Iy omwmsuiap
TabCUPUIA KaMepa HKCIUTyaTalus [IUKIA OPTaIH.

Taxpuba kypcaruiimya, OpTUKYA 1€3aKTUBATOP Ba KaTAIW3aTOp NMapyalaHUIINAaH
Xocuia OynraH KOMIUIEKC OupHKMaiap aacopOep HILIAml PEeKUMUHUHT Oy3WUIUINMTA
omu6 kenanu. by xkapaéH Karanu3aTop KOJAMKJIApU KaMepara TyIIHIIIAaH aH4ya OJIAVH
Oonutanaau. /lezakTuBatop MHUKAOPHUHHHT OPTHUIIM TOJMMEpP PAaHTH OWiaH OOFIUK
MyaMMOJIapHU KENTUPHUO YMKapaau, IIYHUHT YIyH ajfcopOep (aoTusTHHH SXIIHIAI Ba
HOJUMEPHUHT KAJIOPUMETPUK XapaKTEPUCTUKACUHU AXIIMIIAII MaKCaaul1a CUCTEMAaIard
J€3aKTUBATOP MHUKIOPUHHU ONTUMAJUTAIITUPUILI 3apyp. OXUPIH KWIMHIAH HIUIAPHUHT
KYIUUIIUTH Iy MyaMMOHH XaJl KWIMILITa KapaTUIraH 3/14.

Xapopar.

®uzuk ancopOius Hazapusira Kypa aacopOuus KamMepacuHH IacT Xapopatiapja
IOKJIAIll aHYa caMapajiupoK, aMMO JPHUTYBUM ajcopOepiapuaa Kamepa Ba 3pUTMA
XapopaTh KYyTapuiauiym OujaH ajcopOnmsuiam Koowrsth opTanu. PacMaa temmeparypa
OpPTHUIIIM Ba JI€3aKTUBATOP MUKJIOPH YpTacuaaru OOFIaHMIN KypcaTwiraH. by xomwca
spuTMa ajcopdiiapunaa Guznk agcopOuUMsAaH TalIKapu KUMEBUM ancopOuus xam pyil
Oepumaan nanonat Oepau.

HUdaocaanum.

AncopOep  GUABTPIAPUHUHT TUKUJIUIINTA  ATIOMUHUN  OKCHUJIHUHT  Maija
Oynaknmapu cabad O6ynmaau. By 3appavanap sSHTM aJlIOMUHUN OKCHUIUAA OViIMIIUA EKU
TPAaHCIIOPTUPOBKA BaKTUJATH UIIKATaHUILIIAP cababiu xam Xocuil Oynuim MyMKuH. by
3appavayiap MoJIMMep TapKUOUJArd KUPHUIIU Ba MaxCyJoTHapHUHT “bypruimura” onud
KeNuImu MyMKHH. Maiina 3appayanap acocaH SHTHM KaMmepa HWIMWHUHT OOUUTaHFUY
naBpuja 6ymanu. KeinHpoK ylIapHHUHT MUKJIOPH KaMasiau.

bab3aH sHrM KamMepaHW MIUIATUIIHUHT OOUUIAHFUY AaBpUia Maijgo OYnaauran
3appadajiap 3CKM KaMepaHM FOBHUIJIAH XOCWJ OYyliaau JeraH HOTYFpU XyJoca Maino
oynanu. Jlekun Oy 3appavanap sStH'M KaMmepajia XoCu OVIUIIN aHUK, Oy UCOOTJIaHTaH.

Maiinanamra xapmwiik — Oy TpaHyjJa Ba KyMOK XOJUIArd MaTepuaTHU
Maianamra KapIWIMK KWIyBYM Ky4daup. Maijanamra KapIoWiuK KaMepaHH
AKCIUTyaTalusl KWIKII KapaéHua y3rapraHu y4yH Oy mapaMeTp Xam XOM XaMm HIIUIOB
OepuiraH ajJlOMUHUNA OKCHJ y4YyH MyXUMAUpP. XOM Ba HIILUIOB OEpWIIraH aJTtOMUHUI
OKCHJ] y4yH Oy mapamerp ¢apKyd aIOMUHUNA OKCHIHHHT ajcopOepla CUKUJIHIINTA
KapUIWJIUTUHA KypCaTain.

WNkxkuHYM TOMOHJAH, Maiijaiaimra Kapliiuiur OKOpU OViraH aglOMUHHA OKCHII
IOKOpU OVJraH aJlFOMUHUN OKCHJI jkapaéH MoOaiHWIa ro3ara KellaguraH HOCTaHAapT
xonaTiapra Oappom Oepu0, >kapa€HHU TYXTaTHIN 3apypaTwuHH Oaprtapad Kuaaw.
XKapaéunaru Oy y3ynuuuiap adrOMUHUI OKCHAra KECKMH OOCcHM Kamaiuiuiapu OusaH
TabCUP 3TUO, peaKIusl caMapaJOPIMTMHUHT MaCAaHUIIIMHKA KEITUPUO YUKAPAJIH.

Nmkananumaarn MyKoTUIIap MyXUM Xocca OYnau0, allOMUHUN OKCHIHHMHT
rpaHyja Ba IMIAPUKJIAPHUHT Y3ap0 HINKAIAHUIIM OKUOaTuAa WYKOTWIraH MaTepual
MukaopuHu udopanagu. apuknap >xyaa Maijganamuding afcopOepliard CeTKalu
(GUABTPIApHUHT TYIUMO KOJMIIKWra Ba KaTjamja KaHaulap XOCWJl Oynuiura oiauo
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kenum MyMkuH. LllyHunraex Oy wmaiina 3appadanap MaxcCyJOTHUHT KEHTralMInura
(mmmmmTa) 00 KU MyMKHH.

TaxpopJiam yuyH caBoJiiap
DaoJICU3IaHTUPUILIAH (J€3aKTUBALMA) MaKcal HUMa?
DaoICU3TAHTUPHUII TEXHOJIOTUK CXEMACUHHU TYLIIYHTHUPUHT.
PG Ba PD kanpnaii Mmoanap Ba yJiap HUMa y4yH KYJUTaHWIaau?
Al,O3; kangaii posau 6axkapaan?
Texnonoruk cxemana PG kaepaa 6epunaau Ba HUIMA yuyH?
PD numa y4yH 3puT™Ma HCUTYBUYHAaH KeHHH Oepuiiaan?
Huma yuyH sputma ancopOepnapu UKKUATa Oynaau?
AKTHUBIIAHTaH QJIIOMUHHMI OKCHUJl OPKaJly MOJUMEP-3PUTMACH YTKA3WITaHJa
KaH1aii xapacniap conup 6ymaau?
9. Huma yuyn PG Ba PD Muknopunu ontumMasiamn kepak?
10. AKkTHBTaHTaH  QJIOMUHAA OKCHJ  WIUIATWIMINHAA OOCHMHH TYIIHIIIH
n3omepalus Ba QUMK xoccanap KaHjaau yzrapaau?

NIk wWDE

Axaouér

1. III'XK kypuwium OomkapMmacu, (QoHI Marepuamuiapu. “PykoBoacTtBo 1o
TeXHoJIoruu npouecca’. Paznen “/lesaktuBanus’”, 1998 r.

2. JlebenoB M.K., Haymen B.A. Koppo3uoHHO-CTOMKHE TpPyObl M €MKOCTU U3
CTEKJIOIIaCTUKOB: MaTepUalibl, CBOiCTBa, TexHonoruu. M.: DHAC, 2015, 448 c.
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MHOJUDTUJIEHHN AZKPATHUII
(CEIMAPALIUSA BA TUCTULJIALL dKAPAEHJIAPH)

Pexa:
1. Opamuk 6ocumiu (IPS)
2. Tlacr 6ocumm (LPS)

Taany cy3 ea uoopanap. Cenapamopnaw, oucmuinraws, IPS, LPS cenapamopnapu; LB,
HB, FE, RB, bB-1 xonounanapu, cunukazer.

OnnuHru Mabpy3aja alTUITAHICK MOJTUMEPIIAHUIT PEAKIMICUIaH KeMUH TTOJIUMEpP
sputMacu 285-310°C raua ncutunamu. Bynra ca6a6:

AncopOuusanan sxkapaéHHd 3(O(OEKTUBIUTHHU OIIUPHUII Ba KEHWHTH TEXHOJIOTHK
dTamaa »dPUTMAaHM KAWHAIMMHU  OCOHJIAINTHPHUIN Ba pEaKIusIra KHpPUIIMaraH
MOHOMEPJIAPHU aKPaTUO OJIUIIHKM TabMUHJIAIIIAH HOOpAT.

Agncopbepa spuTMallaH KaTadu3aTOpu axpaTUO OJUHTaHJAaH CYHT JpUTMa
OKUMHJIaH TOJUMEP, MOHOMEpP, COMOHOMEpJapHU axpaTub® ommHagu. by xapaéu
cxemacu KyWuja kentupuirad. PacMaa KYpuHUO TypuOIWMKH, TOJMMEpP SpPUTMAcH
MOJIMMEPHH aKPaTHIIl YIyH aXpaTyBUM cemapaTopiapra y3aruiaau. by cemapatopinap
MKKHU KUCM cernapaTtopiaapian — abHu “Opanuk 6ocumnu’ (IPS) Ba mact 6ocumiu (LPS)
cenapartopiapAan ubopar. Opaiuk OOCHMIIM cemaparopla 3puTMa KyWuaaruruiapra
aXpaTuiiagu: Ta3 XoJaTUIaru yriieBoaopoyiap (a3acura Ba macTrd KUICMUAAH TOJIUMEP
Owran TyiuHTaH cyioK ¢azara. by cemaparopma 6ocum 9-11 MIla gan 3 Mna raua
nacasau (CHMHTE3 KWIMHTAH TOJIMMEp Typura Kapal) cemapaTOpHHM Tema KUCMUIAH
yukaérran OyF XoJaTAarm MaxcCyJIOT IIMKJIOTEKCAH/IaH, PEeaKIusAra KUpHUIIMaraH
stuneHnan Ba 90% OyTeH Ba 0oIIKa €Hruji Mojgaiapad noopar.

Keitunrun axpatum »xapaéuu “Ilact Oocumiin cemapaTopja J1aBoM dTaau. by
cenapaTrop KOHyCCUMOH Tard MKKH KUCMJaH noopat 0yiauo :

1. Tema KuCMIaH KOJITaH SPUTMAHU KYTI KUCMU OyFJIaHUO MOJUMEpaH axxpaiaiu.

2. TlacTku KUCMUAAH YMKAETTaH MOJMATUIICHIA IMKIOTeKCaH MUKIOPU TaXMHUHAH
5% naH xam Oyiaau.
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[Tact Gocumnm cenmapartop TaruaaH YUKAETraH MOJUATUIIEH IKCTpyAep OyHKepura
tymagu. FOkopuna kenTupuiraH HMKKH OOCKMUYJAaru cemnaparopijapaa Temreparypa
taxmunal 200°C ra mymxannanras. bocum sca 6upunun 6ockuua 0,5 MIla, nKkuHYHN
6ocknyga 0,07 MIla au Tamkwn 3tagu. [lomudTuineH axpatu® OJWHTAHUIAH KEHHMH
(3KCTpynepaa) TapkuOuaa €Hruia Ba KHUWH YYyBYaH KOMIIOHEHTIApW OViraH spuTMa
(4yHKH, rpaHynana IukiaorekcaHHuHr Mukaopu 0,05% kyn Oynmaciuru ky3na
TYTHUJITaH) JUACTUILISIIAS KOJIOHHaJapura y3aTUJIAIU. by
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by epda: 1. IPS - opaiur Secusu cengpamsp
2. LPS- nacm decumru cendpanaep

3. LB - xyuu kaukaw xorousacu
4 HB - wKcpu Kxauingu Kkosenugey

5. Ff ~ DPUAEN KoAFHHACY
C. (M . comoromer KoleHnACH

? RB - macm MOACKFARD MACCRAM WG4 FINUAEH K oADESACH.
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KOJIOHHAIap Kyhu KaiHam kojoHHacu (LB), rokopu kaitHam kojmonHacu (HB) stunen
kosnonHacH (FE), comonomep kononnacu (FB), Kylin Mosiekyna orupaurura sra 0ynraxn
noymdTUIIeH KoonHacu (RB) 0VnuHanm.

Ocnatn® YTUII >KOM3KH, ITUKIOTeKCaH Oy paHrcu3, CHTWJI XapaKaTIaHyBYaH
CYIOKJIMK OYIHO YHUHT KypcaTKU4YJIapH Kyluaaruiapaad noopar.

Mounekymnsap maccacu — 84

Buunuru — 0,7785 r/em®

KaliHam TemmnepaTypacu — 81°C

OxyBuaHIMK Temneparypacu — 6,5°C

LB kononHacuHu acocuit ¢yHKUMSICH OTWiIeH, OyTeH-1 Ba OoIKa EHruiI
MoJJlajapHHu (KETOH, BOJIOPOJ) HUCOMM OFup OYiraH HUKJIOTeKcaHaaH axpartuil. LB
xononHacu 1,8 MIla Ba 220°C ma wnuraiinm.

LB nan uukaérran okum HB kononnacura yzatumnaau, Oy epaa IHUKJIOTEKCaHia
KoJiraH Oolika KoMmoHeHTIapAad Tto3anaHaau. HB kononnacu 0,9 Mlla Ba 180°C na
uniaiau. by KOJOHHAZaH YMKKAH IUKIOTEKCaH KOHIWIMSJIAaHAAM Ba KalTaaaH
MOJIMMEP CEKIUSICUTa y3aTUIIa IH.
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ITUJICHHHN THKJIALI

Cxemanman kypuHuO TypubOauku, CKIIPTEK TEXHOJIOTHSACH OVHWYa TMOJUITHIICH
UIuTad YMKApUIIIa JUCTUILISIIUSA KapaHU MyXUM axaMusT KacO dTaju.

Juctunnanust sxkapa€Hu Oaxapanurad (QyHKIUACUTA Kypa TypJiu IIapoUTIapiaa
TypJiM KOJOHHajapaa oiubd Oopwnanu. by KolloHHamap Ty3WIMILH, KOWJAIITaH YpHHU,
JUaMETPH, KOJIOHHAIAPHUHT Y3YHJIUTH OYiinya XaM Oup-Oupuaan dhapkiaHaau.

TexHONOruK cxemajaa KypcaTWIMIIMYa, TapkuOuaa Xap Xuil Y4YyBYAHJIMKKA 3ra
OynraH KOMIIOHEHT cakjaral apajiaiiMa KaiHail Temieparypacurada UCUTHINO Kyhu
KaiiHaI KOJOHHacura Kyhunaau. by xonmonHaza (LB) eHrun yuyyBuyaH KOMIOHEHTIAp
aXpanuO, KEWWHTH HTWIEH KOJIOHHAcUra Kyuwinaad. OTWIEH KOJOHHAcCHAAa STUJIEH
Ounan OyTeH-1 axxpaTunaiu.
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Kylin kaliHail KoJIOHHacua KOJraH KOJAWK MAacTKU IITYUEPH OPKaIH HOKOpHU
KailHam kojoHHacura (HB) kyiwnanu. By epaa 1ukiorekcan axparaad Ba
LIUKJIOIeKCaH TO3aJI0BUMIa Yy3aTWIagu. KOJIFaH KOJJMK 3Ca Tar KUCMUZAH [acT
MOJIEKYJIAp Maccajly MOJM3TWIEH KojoHHacura tymmpunaaun (RB). By epma macr
MOJIEKYJIIP MacCaju MOJUITUICH aXPaTHIIAIH.
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CoMoHOMep OyTeHHHM THKJIALI

By TexHOnOrMK cxemazna KOJIOHHajJapJaH Tallkapu OyFHU
CYIOKJIMKKA alJTaHTUPUII YUYH Xap XUJ KOHJeHcaTopiap, Aediaermaropiap, OoMuTyBUIH
UIUIIAP, CYIOKJIUMKHM, Ta3HU XalJall y4yH Hacocjap, KOJOHHAJIAPHUHT €H KUCMMHra

VpHATWITaH UCCUKIUK aJIMAlITUPUIL KypHUIMalapyd MyXUM axamusiTra ara.
by oxapaénnmapaa kynuHYa TpyOanu MCCHKIMK ajJMaIlWHUIN amnmapaTiapu
nnutatuiaagd. by komonHanuHr unutam pexxkumu  0,3-0,4 Mlla 6ynu6  axpanu®
yuka€Trad yukuHaun Tapkuouaa 10-15% uuknorekcan Oynubd yHu €xuiaku cudaruaa

dbolnananuIagm.

CriBpPTEK TEXHOJIOTMACHAA IMCTHILIALHSA

KapaéHH XaKuJAa yMyYMHUH TyHIyH4Ya

Nk €xku OMp Heya KOMIIOHEHTJIApJaH TaIIKWI TONraH OUp >KMHCIU CYIOK
apanalmMaiapHy Xalaamaa JUCTUUISIIUS YCYJIU KeHT KyJUIaHuIaau.

Arap OommanFud MOJIJIa apajaniMacy y9yBUaH Ba yUMaluraH KOMIIOHEHTIap1aH
nbopar Oyinca, OyHaa OyFIaTHUIll OPKAIH CYIOKIMKHU TAIIKWUJI 3TYBUYM KOMITOHEHTJIapra
axpaTuil MyMKuH. Xaigam Wynau OujaH 5ca CYIOKIUKIAPHU aXpaTUIl Oup Xuil
TeMIiepaTypajia apajainmMa KOMIOHEHTIIAPUHUHT Typiinya y4yBYaHIMKKA 3ra OYIummra
acocinanrad. Illy cababmm xaijgam mnadTuAa apajamMa TapkuOWgaru Xamma
KOMITOHEHTJIap Y3JIApUHUHT YUYYBYAHJIMK XYCYCHSATUTa MPOIMOPIMOHAN paBulaa OyF
XOJIaTUTa YTaJu.
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Mucon Tapukacuaa MKKH, sS’bHU €HTWJI Ba KMMMH y4yyBYaH KOMIIOHEHTJIM OMHAp
apaJialiiMaHy KPaTUITHU Kypamu3. Xaiam HaTmkKacuIa CyoK (a3a TapkuOuma eHruia
y4yBYaH KOMIIOHEHT OOFIaHaIu.

Xaian HaTWKacuaa Xocwi Oynran OyF, HUcOaTaH Kyl MHUKIOpAA €HIWJ y4yBUYaH
(€xu mact TemmepaTypaa KaiiHaiuran) KOMIOHEHTAaH TallKuwi Tonranaup. @azacuaa
CHTWJ y4YyBYaH KOMIIOHEHTHHHI MHKAOpPH Kymain® Oopaau. Byrimanmaii konran
CYIOKJIMK TapKHOM acocaH KMWWH ydyBYaH €KUM IOKOpPH TemIepaTypaja KaliHailnuran
KOMIIOHEHT/aH TallIKWJI TONTaHAUD.

Xaiimam mpoueccuia axkapanud 4YMKKaH OyFKOHJIEHCalus >kapaéHura ydpaiim,
XOocwJ1 OVITraH KOHAEHCAT MUCTWIIAT €KW pekTudukar aevmitaau. byrmanmail Koiran
€K1 KUWHWH yYyBYaH KOMIIOHEHT/AAH TAlIKWJI TONTaH CYHOKJINUK KOJIAUK JCHUIIAIN.

byr (azacuHUHT eHrusna ydyBuUaH KOMIIOHEHT OwiaH OoMMII Japa)kach acocaH
xaipam ycynura OokIMK. CYHOKIUKIAPHU XaWJAIIHUHT WKKW TMPUHIUIIKAT YCYIU
MaBXYy/:

1. Opmuii xaimam (IUCTUIIISAIINS).

2. Mypakkab xaitnam (peKTuduKanms).

ApananiMa KOMIOHEHTJAPUHUHT YyYyBUAHJIMUTK VYpTracujarud ¢apk aHya Karta
Oynca, OyHma ogauil xaimam ycynunan oinanannnaan. Onauid xaigan >kapaéHuaa
CYIOKJIMKHUHT OWp MapTa KucMaH Oyrianumu 103 Oepamu. Omarma Oy ycyll CYIOK
apajlaliMajapHd OWpJIaM4M aXXpaTHIl XamJa Mypakkad apajamiMalapHu KepakCus
KYyIIUMYaJIapJaH TO3ajlall y4yH UIIaTUIadu.

Cyrok apanammManapHid KOMIIOHEHTJIapra TYJIUK aXpaTuil Y4YyH peKTU(UKAIus
ycynunan  ¢oipananunaan. Pextudukanus kapaéHu apanamiMaHu - OyFIaTHIIA
axpanrad OyF Ba OYFHUHT KOHJCHCAIMSJIAHUIIM HATHKacHIa XOCUJ OYNTraH CYIOKIHK
¥pTacuga Kym mMapoTadaldK KOHTAKT MaWTHIard MoJja ajdMallldiHUIINTa acOoCIaHTaH.
Cytok apanammayiapHu peKTuduKanus épaaMuaa axpaThuill KOJOHHAIM arapaTiapaa
onmub Oopwnanu, OyHna OyF Ba CYIOKIMK (ha3amapu ypracuja Y3JIyKCH3 Ba KyI
MapoTalbaauKk KOHTAakT 103 Oepanu. dazamap ypracuaa Mojajla aJIMAIIMHUIN >KapaéHU
oopanu. Cyrok ¢aszagaH €eHTWI y4dyyBYaH KOMIIOHEHT OyF Tapkubura Vyramu, OyF
TapKUOUJaH KUWHUH y4yBUYaH KOMIIOHEHT 3Ca CYIOKJIMK TapKuOura yraau.

PekTuuKaMoH KOJOHHAHUHT IOKOPUTH KMCMHJIAH YMKAETraH OyF acoCaH €HIHII
y4yBUaH KOMIIOHEHTJapJaH ubopar Oynagu Ba KOHJAEHcauusra yuypad, WKKU
KOMIOHEHTra axpatwiaan. KoHJIeHCAaTHUHT OMPUHYM KOMIIOHEHTH JUCTUIUIAT EKU
pexktudukar gevmnanu. KOHIEHCATHMHI WKKWUHYA KOMIIOHEHTH 3ca ammaparra
KaTapunaau Ba y ¢uierma ned ropuTwiaau. Anmnaparra Kaitapuiaran ¢uierma nactiaH
KyTapuwiaérran Oyr OunaH ydpamiaan. KoJOHHAaHWHT MACTKU KUCMHJIAH acOCaH KUNUH
y4yBUaH KOMIIOHEHT/JAH TAIIKWJ TONTaH KOJJAWK MOJJA y3JTyKCU3 paBHUIIa YUKAPHUO
TypuiIaau.

by xapa€nnap y3iykcu3 Ba JaBpuil paBHIIIA aMaJira OLIMPUIIA]IN.
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[ukJIoreKcaHHU KaiiTa THKJIANM (TO3aJ1amI).

FOxopu aitunranuaek Sclairtech TexHomoruscuga  HMIIIATHIAAWTaH TO3ajall
TU3UMJIApU 2 XWJ OYnaau: AUCTWIUIALMA Ba aJCOpOEHT KaTjaMu THU3UMIIapH. KanTa
WIIAHAETraH MAaTepUall OKUMUIA YYyBUM 3apapiid apajaliMaliap KOHILIEHTPALUSACHHU
Ha30paT KWIMII Makcaauaa KaWTa THUKIAll KACMMAA JUCTWULALMSA TU3UMIIApH
WIUIATWIATU. YHIAH KEeHWH TOJMMEp CHHTe3Jall OYyIuMuaa KailTa WIUIaHuIaéTraH
Marepuania MOpuUMeciap WYKOTUII y4YyH aACOpOEHT KaTjaMy  MILIaTHIAJIH.
VYapTpagunbTp, aKTUBIAHTaH ATIOMUHUN OKCHJl Ba CUJIMKAaresib ajcopOeHT KaTjiaMuja
UIUTATUIAINTaH ACOCUI MaTepUaLIapIup.

DPUTYBYMHH TO3aJIAll YU9yH Ba acOpOIHUs KOOWIATUHY caKaad Komum yayH 175°C
xapoparra sra Oymran spuryBuM okumuHH 31°C raua coyrmm 3apyp. XapopaTHH
[MACAUTUPHIL TEXHOJIOIMK MCCHUKIMK QJIMAlIMHUIL anmnapartd Ba LUPKYJALMIALI
COBUTTMYMJAH HOOpaT MCCUKIMK aJMAlllMHUII anfapaTiapd THU3UMUAA amalra
ommpunamy. Assan, >putyBun  xapoparu 155°C raua macaiitpunagu. Maskyp OKuM
XapopaTHuJaH  AUCTWUISAUMSA  KOJOHHAJApUHM  WCUTHUII  y4yH  (oHAasaHuIl,
OaxapuiaJuralH amMajUIapHUHT SHEPreTUK caMmapaJopiuruHu omupanud. KeluHru
COBYTHII XaBOJIM Ba CYBJIM UUPKYJISALUOH HUKIOTEKCAaH COBYTKUWIAPUIA YTKAZUIAIH.

XaBoau IUPKYJALMOH LUKIOTeKCAaHHM COBYTYBUM COBYTTMY CyBra Oyiran
AXTUEKHU KaMalTUPaIH.

[[ApKyJIAIMATIOBYM  COBYTKMWIAPJAH  KEWMH  JpUTMAa Ba  COMOHOMED
apajammacuad H0opaT OKUM PeakTop CUCTeMacura KanTa y3aTHUILaH OJJIMH, TOo3aJlall
Y4yH LMKJIOTE€KCaH TO3aJall KypuiMaculad yraad. L[{MKIOrekcaHHW TO3aJ10BYU
KypwiMa ynuiad KOJIyBYM acOCHIl MoOJjiajap KETOHJAp Je3aKTUBATOp MNapyaaHUIIH
MaxcyJoTiapu Ba OyTeH-1 xocwiamapu Ba cyBaaH wubopaTr. Acocwil KeTOH
KYIIAMYaJIapy alleTOH Ba METUIITUIKETOHIUD.

Oxopuaa alTunraHujeKk LMKIOTEKCaH TO3aJaruMwiapy Karop IIakiuia HIuiao,
ynaapaad 1 Tacu JouM HII XoyiaTujaa Oyiaau, MKKUHYMCH 3ca KaillTa TUKIaHaETraH
Oymumu €Kku Kymumya Kyd cudaTuaa umra Iai Typulld MyMKUH. Xap Oup
TO3ajlaruyra JacTiaOKu CUIMKareiab coluHran 0ymanu. [Ipeccinanran alroMUHUN OKCH]T
pereHepanys BaKTUJa TO3aJaHOBYM B3PUTMA CUIMKArejIbHU OJIMO KETUIMIIMIAa WY
Kyvmangu. lIyHUHrOek  amOMUHUAKA — OKCHJA — CHJIMKAareJbHU CyB  TabCUPHAA
MaWJAIAaHUIIMHUHT OJAVHU oJlagu. To3anarmynaH 4YuKa€TraH 3pUTMaaa rpuMecap
JapakaCUHU MWUIMOHAAH Oup 3appadaradya kKamailTpuingaH wubopar. CoByTHIIIAH
OJIINH CUJIMKAaresb Ba alIOMUHHUN OKCUJ YMYMUU
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MaccanuHr 1,33% rava keronnapHu aOcopOuusanaigu. MasKkyp pexalalTupuiIral
SpUTYyBUM Te3nurd Ba wmwuiMoHgan 30 3appada OyiraH HOMHHAI MUKIOpAA
[UKJIOTEKCAaH TO3aJIarMWIApUHUHT pereHeparus 1ukiau  24-30 coatman ubopar
OYMIIMHYU XKUcoOTa OJraH Xojaa Y3rapTUpUiIaiu.

Tozanaruu Kariamiad KyliuMmMyajgapra TYJIUIIM XUCOOUTa, CaHOaT XOMAallECHAaH
KYIIUMYaIapHUA QXXPATHII CaMapaIopiUTH BaKT YTUIIN OWJIAaH KaMaWWIIWHU Haszapja
TYyTHUILI 3apyp. ANHUKCA AUCTHILISLNAIaH
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CYHI' KylIMM4ajap MUKIOpU OJaTHarujaH Kyn Oyiica, ojaTijard MIJIATHII OXUpUIa
KATJIAMHAHT ~ CamMapaJopJiird  KECKHMH TymHO KETUIIM MYMKHH.KylluMyaiap
MUKJIOPUHUHT KECKUH KYyMalHIy Ba KeIUO YMKAIUTaH CaIONil OKMOATIApHUHT OJITUHH
ONIUII MAaKCaJuJa BaKTH-BaKTH OWJIaH HaMyHa OJMO TypHUII Ba YJIapHU TEKIIMPHUII
3apyp. Oparna To3anam KaTJIaMUHHHI PereHepanusiap OpacHJard MIUIATHINII BaKTH
TaxMUHaH 24 coart OYyi1aau, J€KUH TUCTUUIIIUSA OYIMMIIapUIary X Ha30paT OpKaJIn
KaiiTa uIiaHaéTraH MaTepHaijard KymMMyanap MHUKAOpPH KaMmaitupuica Oy BakT
sHaJa y3alnIIu MyMKUH.

[{uknorekcan TO3ajarvwiapuiad CYHI, jkapa€H JaBoMMJa OYiIraH HacoCIapHU
Maiila CUIMKaresb 3appaitapuiad XUMOsUIOBUM (DUIIBTpIIap KOoWallraH.

[HoaumepHH amparTuil.

Konran »pUTyBUMHHMHI KaTTa KUCMHU TOJUMeEpJaH 1-00ckuy mact OGocumiiu
cernaparopaa OyFiaTinb, FOKOPUTH OKUM OpKajiu OujaH nact O0CUMIIM CernapaTOPHUHT
KOHJICHCaTopura ro0opwiaau. 2-00CKW4WIM nacT OocUM cemaparopura OopaguraH
noauMep Tapkubuaa ogataa 5% aaH KaMpoK pUTYBUU OYIaau.

1-60ockuu macT OOCHMMIIM CENMapaTOPHUHI HacaJKacu IIyHJal JOWHXaJlaHTaHKH,
KUpUTIWIAETrad 2 (a3aau OKMMHHU IMOJUMEp Ba SpUTYyBuUU ¢azanapura axparuaa. by
OyfiaTwiraH SPUTYBYM TOJUMEPHH YyNIIa0d KOJUIIHWHT OJIMHH OJIMIT WMKOHHHH
spataau. [lact 60cuM cemapaTOpHUHT WKKala KaMepaJIapUHUHT CHPTH TOJIUMEp OWIaH
KOIJIaHUO KoyuiM cababmu ynapHu xap 9-18 oiima To3anab typum 3apyp. by
MoJIMepJia TapyajiaHUIl XUcoOuTa YOKIU OoFjapu Oyiranauru cababmu EMOH
OKyBYAHJIMKKA OJIUO KeJaJau Ba ONMHAETraH IUIEHKAaJa reipiap Ba kysnap “PriObux
ria3” xocwi oynummra onu6 kenaau. [lact 6ocummm cemapaTopHUHT OyF WYHAIHUIINAIA
rellb XOCUI OYIMIIHMAT OJIMHYU OJIMIN y4yH SHT MyKoOwsi xapopaTr — 200°C uu xocun
KWIHII y9yH Oapmo »Twiarad. Mkkama Gockud macT OOCHMIIM CerapaTrop TO3JIAIIHU
OCOHJIAIITHPHUII Makcanuaa Tediaon Ounad Koranrad. [lommdTunen oxkumu 2-60CKu4
macT OOCHMIIM cerapaTopuja KOJTaH JPUTYBUMHHHT OYFJIAQHUIIM YYyH KarTa fo3a
KUCMUHU TallKWJ KWJIYyBYM TOJIa IIAKIWJIArd FajdBUpAaH Yyramud. [lomumepHUHT
CYIOKJIaHWIT KO3(PPUIIMEHTH KaMalraH capw, NIYHYaJUK YYKTHPYBYH FaJBUP
ro3acujarn 0OCUM Tacasy Ba DPUTYBUYMHUHT KalHaII mapaxacu opraau. CyrOKJIaHUII
KO3 PUIIMEHTH IOKOpU OYyiraH MNojJuMepiap KHYMK OOCHM MacalMIlnMga OCOHTHMHA
FaJIBUpJIaH YTUO KeTaau. by xoma SpuTyBUM CaIMOKJIM KUCMUHUHT KallHAITUTa SPUTHO
Ooynmaiiau. 2-00CKHUY macT OOCUMIIHM cenaparopaa Tapkuounaa 7% mgaH KaM IUKIOTeKCaH
SPUTYBYM TYIITaH TMOJUMEP CYIOKJIaHMAaCH WUFHIIA]IN.
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[loauMErHL  OXPOTULL,

[Tomumep KoOHyccMMOH 2 4YM OOCKMY TacT OoCHMIIMCENaparopjia WUFUIHO,
TYFPUIAH-TYFPHU aCOCUM SKCTPYJAECPHUHT MaTepuai y3aTul oyiumura Oepuianu, y epaa
NOJIUMEP JKCTPYyAMsUIaHAAW Ba rpaHyiiapra kecuwnaau. CYHrpu ynap KoJra
APUTYBUKAH TO3AIAHHUO, KaJOKIAIIra 000pHIaIu.

CenapatopHuHr 2 4y OynuMugaru OOCKMY KYpCaTKUYM KyJda MYXUM, UyHKH Oy
epla Tyna uiad YMKapuIl TEe3NUIHaa Kapa€HHU SPUM coaTraya TYXTaTHUII MYMKHH.
By 60ockuu 3KCTpyep TE3JIUru Ba CUHTE3 TE3JIMTMHU MYBO3aHaTJIOBYHU (Oydep) poauHu
Vitnaiau. by 6ockud 6opauru uctairad 2 6yauMaa UIIHUA TYXTaTUO TYpHUII MMKOHUHH
Oepaau, 2 uyu 6YIMM dca CeKUHIAITHPUIITAH TE3TUKAA UIUIAITHI JAaBOM dTTUPABEPAIH.

TaxkpopJawm y4yH caBoJiiap.
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Cenaparusinani ;xapaHu HUIMa Y4yH Kepak?

Cenaparusinaniga Kanai okumiap Ba KaHaai xonaTtaa axpanaia?
IPS, cenapaTopuHu UILIANT PEKXUMHHHA TYIIYHTHPUO OeprHT?

LPS cenapaTopuna Humanap axxpanud 4ukaaun?

Juctmisanus skapaéHu HIMa y9yH Kepak?

LB xononHacuga HUMa axxpaiuod unkaau?

HB xonoonacuaa Humanap axparuiaaaun?

KyHH MOJIEKYJIaIu MOJUITUIICH Kaep/la akpaTuiiaan?

FB-1 Ba FB-2 dhapku HuUMagan nbopat Ba Kaep/ia axxpaTuiaau?

10 [{ukiorexkcan HUManap/iaH Ba KaHAal To3alaHuIaaun?

oCoNRWNE

Aa0omeT.

1. Iypran I'XK dhona marepuamnapu. TexHonoruk kucm. 1998 .
2. VYappux Ilor “Tlommdupsl u ankuaneie cmoibl” IlepeBoag ¢ HEMEIKOTO

JI.B.Ka3akoBoii. MockBa “IIiaT-Menna’ 2009 r.
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MOJIUDTUJIEHHU I'PAHYJIATA AHJIAHTHUPHIII,
TO3AJIALI BA KYPUTHII

Peixa:
1. DkcTpyaepHu acocuit Bazudacu
2. IlonuaTUIIeHHU TpaHyiara aujlaHTUPUI KapacHU

Taanu cy3z ea ubopanap. Okcmpyoep, Kywumya 3KCmpyoep,
CYIOK 84 KAMMUK KyWUMYaiap, “npucaoxku’” epaHyianu mo3anaul, Wiiam pesepsyapu,
cmpunnep, Kpemnuti ouoxkcuo, G-84.

Opanuk 6ocumnu (IPS) cemapatopnan unkaérran sputMa 50% noaudtuiieH Ba 50%
sputyBuMsiaH nobopar. LPS cemapaTopu TarugaH 4YMKETTaH MOJMATHIICH A [IUKIOT€KCaH
MUKJI0OpH 2-2,5% HU TAlIKWUII 3TaJ U Ba Y aCOCUMN IKCTPYACpHU OyHKEpUTa TyIIAIH.

OKCTpyJlepHH acocuil  Basu(acu MONMATWICHHH 3UWIAIITHPUII Ba  YHHU
rpanyisTopra y3artunpaup. ['panynstopHu Bazudacu Oup Xui yiauamra sra OyiraH
3appayva (Tpanyia) Xocwi1 Kuaunpup. Maxcyc mMociama Tydaiau SKCTpyAep U4Huaru
MOJIMMEPHU OJIINTa CUJDKUTHIN YYYH Kepakiiu OyJaraH MakCUMyM TE3JIHMKIa amaira
OIIMPUII MYMKHH. KATTHK KYyIIMMYQJIap aCOCHUM AKCTpyAEepra Kylmudm4ya >SKCTPYIEp
opkanu YyTkazwnanu. OnuHraH TpaHyla CyB ¢EpaamMu  OuiaH — KiaccH(HUKaTopra
y3aTuiau.

Tozanarmm, apamamTHpPUI, KypUTHII OOCKUYWIApU MaBXKyl. ByHMHT yuyH mowmmii
unuiad TypyBUM TO3QJIOBYM WIUIATHiIAmU. Y Oup wammgan ubopar. by mammga cys
Oyru €paamMu OuJiaH UKJIOTeKCaHHU (rpaHyna tapkudunaru) 2,5% nan 1o 0,05% raua
0JIMO KeNuII KYy3/a TYTUJITaH.

Tozanam yuyn OepunaérraH cyB OYFMHHHI TeMIIEpaTypacd IOMMHI Ha3zopar
KuuHUO Typuianu. IOkopu 3uuwimMkka sra OyiraH MONMATWICH Y4YyH TO3ajall
temmeparypacu 108°C pmam ommaciurum kepak. Ilact 3uunmMkka osra  Oyaran
HOIMATUIICHHH To3anamaru temueparypa 102-103°C 6ynann.

SHa myHM alTHO YTUIN Kepakkd, TpaHyJaHU To3ajaml y4dyH OepuiaérraH OyF
KATTUK Ha3oparia Oynamu, akc XoJja TeMIlepaTypaHd OIIWINM OWIaH TpaHyia Oup-
Oupura €nUIIMIIM MYMKHH, YHJIa Karta Oynak xocusn Oymanu. By canOuii xoauca
XUCOOJIaHa M.

['panyna Tapkubuaaru KoMK 3pUTYBYM “OTHAPHON KOJOHHA €paamuiaa’ (Maxcyc
Mociama) OyF MIITHUPOKHJIA aKpaTUO oJiMHaau. To3ajnaHraH TpaHyjia apajaliTUpruyra
y3aTUJIaIM y €plla YHUHT X0CCACH TeHIAITUpuiIaau (OUp Xuin KWIMHAIN).
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[TommaTHNeH TpaHyjJacu TapKUOWJArd EHrWJI ydyBYaH KOMIIOHGHTJAp Ba
IIUKJIOTEKCAaH KOJJIUKJIAPUIAH TO3alall yMYyMHH KWAJIUMO aWTUiATaHWaa y49 OOCKHYIaH
noopar:

VR .

Koemnui Kaitagay

3‘0 G B4 A TUAdOura

uokcudu YOAUAED
CO J

Yeloiv/ANe Acocut

VAR HcTpydep

- OupuHYM OOCKMYIA TpaHyja “IIJIaMOBBIM pe3epByapra’ TyHIMpUIaAN Ba CyB OuiIaH
apanamtupuan6 (84°C) Teckapu OKUM yCyJIu OWIIaH TO3aJIaHAJIN;

- UKKWUHYHA OOCKWY, OyFJIaTHI KOJOHHACHJA amMajra ONIMpUiiav, yHAa Oapua
SHTHJI yU4yBYaH Ba IMKJIOTEKCAH aXxpaTrO olvHaIu. by ycynna moIudTUIICH TpaHyIacu
TO3aJlaHa/H, JICKUH YHUHT TapKuOumIa HaMimK (CyB) OOp, IIYHUHT Y9yH YYUHYHA OOCKHY
KypUTHII OOCKMYM Nedunaan. YHAA Kyputuml uynu Oownan Hamiuk muknopu 0,04%
radya kamautupwiagu. (Oy OOCKUYJIap TEXHOJOTMK cxeMmaja ‘‘CTpurrep”’ HOMHU OuiIaH
aTajras).

To3anab Ba KypUTWITAHIAH CYHT TMOJUATHIICH XaBO EpJaMuja apajaliTHpruyra
Ocepunaay, y epla OXHMpPTrH apajlalliTHPUIN Ba OUp XWJ yadamra sra OynraH cudarim,
TETUIIA MapKaiy NOJMMep NapTUSICH XOCHIT KUJIMHAIH.
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ApanaliTUpuwiIraijilad CYHI TMOJMATWIIEH TPaHyJaCMHM KOIJalml €KUM Maxcyc
OyHKepiapAa cakjialml MyMKHH €KH KaTTa XaXmJa TPaHCIOPTHPOBKA KWJIMII Xam
MYMKHH.

[lonuaTUNEHHN TpaHynara aWJIaHTHPHUII KApa€HUAA yHIra Xap Xujl Kylumdanap
Oepuinaau. Kymmmuanap OepHIll 0JaTa UKKU cucTemMara OyIuHaAu: CYIOK KyluMyanap
CUCTEMAacH Ba KaTTUK XOJIATJArd KylMIMM4Yajap CUCTEMacu. AHTHOKCHUIAHTIAp, yJaTpa
Oounadia crabunuzaropiaapy CyIOK Xouatuaa (OJIMHAAH [UKIOreKcanaa €K1 KCUiIomaa
SpUTHITAH OYnaan) Oepuinaau. AHTHAATE3UB KYIIUMYaIap (IMOKCU KPEMHUM) TIJICHKA
OJIMII YYYH YMKApWJIAETraH MOJMATWIECH MapKajapura Kymuiaaau, 0y KaTTUK MOjja
MOJIMATUIIEH KOHLEHTpaTH cudartuia KYJUIaHWIAAW Ba acOCHM JKCTpyaepra EpaaMyu
AKCTPYAEP OpKaJIu Oepuiiaau.

Cytok xonjard Kymumuajap KylMMHYa MHXKEKLIUA WYnu OWiIaH Opanuk O0oCHMIIU
cenapaTopAaH 4MKa€TraH OKuUMra Oepwiiagu €KM acoCUil SKCTPYIEpHU IWIMHApPUTa
WHXEKIHS MyIu OnlaH OepHUIll XaM Ky3/1a TYTUJITaH.

by ycyn Ounman kxymuMuanapHu Oepulll yJaapHU TMojJuMepia Oup TeKucna
TaKCUMJIAaHHUININTA Ba OJMWHAETTaH MaxcyloTna OylapHU TabCUpU MakCUMyM 3(hdexT
OepullMra UMKOH SIPATHILL

TakpopJai y4yH caBoJJiap.
[TonmaTHIeH TpaHyTaCHHY HUMaIapAaH TO3aJIaHUIIaI?
Tozanam Heya 60ckuyaH n6OpaT?
Huma y4yH monusTusieH rpanyiiacu KypuTuiaan?
KaHJai KymumyJanap (mpucaaku) oepuiaan?
Kpemuuii tuokcna HUMa yuyH Kyluuiaaau?
“Crpunmep”’Hu Bazudacu HUIMaaaH udbopar?
Acocuii dKCTpyJep/laH YMKa&TraH MOJUATHICH TpaHyJacuja Heda MpPOIEHT
IIUKJIOTEKCaH KOJIUTH OYJIUIITN MyMKHH?
8. TlonmaTHIIeH rpaHyIacHU KyPUTHII XapoOpaTH HUMara OOTJIHK?
9. “OrtnmopnHas KooHHA” HU Ba3udacu HUMaaH noopart?
10. “Knaccudukarop” n1ed6 Humara antunaan?

NogagkowodE

Anaduéraap

1. IOT'XK kypunuim 6omkapmacu, Gona Marepuauiapu. TexHomaoruk kucm. 1998
15070 8

2. Andrew J.Peacock Handbook of polyetilene (Structures, Properties, and

Applicetions) Exxon Chemical Company, New York-Basel, 2000 y.
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MNOJUDTUJIEH JECTPYKIIUACHU BA YHU CTABUJIVIALL

Pexa:
1. lecTpyKTHB xapaéHiap
2. Crabummsaropmap

Taanu cy3 ea uoopanap. /lecmpykyus, cmaduiiaut, uHeuOUMOoOp, OKCUOIAHUUL,
gomokumésuti decmpyKkyus, pomonus, paouaxmue 0ecmpyKyuss, MexaHo-KUmMEeaul
oecmpykyus. Anmuoxcudanmuap, céemocmaouruzamopnap. Pomocunmezamopiap,
cayea (xona kvnium)

[InacTmaccanapHu 11y >KymjajaH MOJMATUICHHU KalTa uiuiaml Ba (oiiamaHuII
Kapa€HuJa HCCUKIMK, HYp, XaBOJAru KUCIOPOJd, KUMEBUM peareHIap, MEXaHHUK
KywIap, MUKPOOpPTraHu3MiIap Ba OOIIKAa OMILIIAPHUHT TahCUPH HATHKACUJIA TYPIIH XUJT
¢bu3uKaBuil Ba KUMEBMU Xxomucamap comup Oymamu. Ilomumepmapuu KalTa WIuianl
xKapaCHUIa KETUIIM MYMKHH OYIraH peakuusiaap KydWuaa Kentupwirad. byHuHT
HaTWXacuja MOJUATWICHHH (U3MKaBUW Ba (PU3MK-KUMEBUN Xoccajapu €MOHJIALIAIN.
By xapa€H KynuH4Ya moJMMep MakpoMOJeKylalapuaaru acocuil OOFJIapHUHT Y3UIIUIIN
oKuOaTHuIa MOJEKYJsIp MaCCaHUHT  KaMalumu  xucobura comup  Oyiagu.
MaKpOMOJICKYJIAJIADHUHT TYpJIM XWiI (PU3UKaBUNW Ba KUMEBHM areHT/Iap TabCUpHAA
napyajgaHuim jgecTpykims paevunanu. Iyngait xkuwimO, AECTpYKIUsS HaTHXKacuAa
MOJMMEPHUHT MOJICKYJISIp Maccacu Kamasiid, KUMEBUM Ty3Wiuilnd, (U3MKaBUM Ba
MEXAHUK XOCCaJlapy y3rapau.
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ﬂea/fqua, npoucxodsuue 8 npoyecce repepndomKu.,

/ ; /
ﬂy"&’ R+ Cty=CHy+ > R~ LHy~CHy~
TEOMOMEXQHOXLUMUA

49 g R~ 1+ CHy=CH-R
@9‘ R0
4+
&/ RH
aapagalbonmy,
RO0H H H
_:_; E' Pospu& R\C’ 0_./4+0_£ 0

MeXQHOMEPMO — / npucozd ,Q[]-}- (R)— IOA’ ( }
usg
OKULNCK p— Q00K — R 0+ OH
apoi oKULC.
T'edbuce ~ Kanpamenue cdbula.

JleMak, mojauMepiiapHU KailTa WILIaniga Ba yiaapaaH QoimaiaHuiia, KAMBUM Ba
¢bu3uKaBuil ycyiap OWIaH XOCCAJapUHU Y3rapTUpraHaa AECTPYKIUs >KapaCHUHUHT
coaup Oynuium canbuit okubatmapra onud kemaau. KumEBuil AecTpyKius peareHTiap
(cyB, KHCIIOTa, MIIKOpP, Ty3, KHCIOPOJ Ba Xaka3oyap), (3MKaBUN IECTPYKIUSHU 3ca
¢buzukaBuil Tabcupyiap (MCCUKIUK, EPYKIUK, MEXaHUK JSHEPrusi, TypJid Hypjap Ba
X0Ka30J1ap) KeATUPUO YMKAPaIH.

JlectpykTuB Kapa€HJIapHU TEKIIUPUILIA bu3UK-KUMEBUIT ycyJuiap,
CIIEKTPOCKOMHK, razoxpomarorpaduk, nuddepennman TEPMHUK aHanus,
MacCCOCTIEKTPOCKOITHUK Ba OOIIKA yCyiuiapaaH (oianaHuiaim.

KumEBuii pectpykims acocaH KyTOJIM peareHTiap Tabcupuaa Oopamu. ['maponus
PEAKIMSICH DHT KYT TapKajraH KUMEBHM AecTpyKuusiiapHUHT oupuaup. [lonmumepnapuu
TUAPOJIN3 PEAKIUsIapUTra MOWUJUIMTUHU YHUHT (DYHKITMOHAN TYpyXJapu Ba KUMEBUIN
Oofmapu Oenrunaiinn. By HyKTam HazapjaH MOJUATWICH KaM KUMEBHM NECTPYKIUSITA
(rumponusra) yupanau.

Okcuutanuil __ gecTpykuuscu. [loauMepraapHUHT  OKCHUIJIOBYM  MOJjajapra
YUJAMIWINTH YHJAQ OCOH OKCHJJIAHQJWTaH Trypyxjiap Oynumm €xu OyaMaciaurura
O0okuK. OKcumIanuI aecTpykuusicu yarpabunadma (Yb) Hypu, paguaius, UCCUKIIHUK,
KUCJIOpoa, Kyunu okcujioBumiap (o3oH, HNOs, KMnO,) Ba metamnap (Fe, Cu, Mn)
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TabCUPUAA ce3Wapin Te3namand. OKCHUUIAHMII JECTPYKUUACH 3aHKUPIIM pPEaKLUs
O0y0 yHM KyHugaru peakiusiap OpKaiu TyIIyHTUPUII MyMKHUH:
TepMoMexaHUK Ba TEPMOOKCHIJIAHUII JECTPYKIMSICH MHUALIMPIIALT

~~~RH NCCUKITMK , MeXaHMK Ky4, >~ R. + H.

yrrpabuHadau a Hy P,

Karanm3aarop KaooKknapm

~~~ROOH > ~RO® + HO"

2~~ROOH > ~RO® + ~~~ROO* + HLO
TapK armmwm

~~~R* + O, > ROO"

~~~RO® + ~~~R'H———> ~~ROH + ~~~R’e

~~~ROO°® + ~~~R'H > ROOH + ~~~R’e

Oy peak umsioa MLLUTUPOK 3TyBYUIIap:
~~~RH —nmoaumMep MOJICKYJIACH

~~~R°® - moIMMEepHM AKTUB PalUuKAJIA
~~~ROOH — moJiMMEPHMU I'UJPOIie POKCHUTIM
~~~ROO°® - IEPOKCUIHM AKTUB PAJIHKAJIH
~~~RO°® - aJIKOKCUIHM AKTHEB PAJAMKAIIA

[TonuMepaapHUHT TEPMUK IECTPYKIMACU. TepMHUK AECTPYKIHUS )Kapa€HHU Ky3aTHIII
KYTIMHYa UHEPT ra3 arMocdepacuaa €ku BaKkyyMJa KU3IUPUII OWIaH oaud Oopuiaiu.
TepMuk  ACCTPYKUMSHUHT  XYCyCHSITJIapW  IIyHAaH  ubopaTku, Yy  Hadakar
MaKpOMOJIEKYJIAaHUHT TIOJIMMEPJIaHUII JlapaKaCuHU KaMalTHUpuOruHa KoJMai, YHUHT
CTPYKTYpaBUW Y3rapuilid, INIYHUHT/ICK JCTOJUMEPJIAHUIINTa XaM OJIM0 KeJaju.
MOHOMEpHUHT XOCHJI OYJIHIIM JECTPYKIUs >Kapa€HuUTa Ba TMOJUMEPHUHT CHHTE3
yCyJIUTa, MAaKPOMOJICKYJIAaHUHT TabuaTura OOFINK OYiaau.

[HonumepaapHUHT GOTOKUMEBUN AECTPYKIMUICU. Xap XWI TYJIKUH Y3YHJIUTUTA Ara
OynraH Hypiap TabCUpUAa MAKPOMOJIEKYJIa JECTPYKIUACUTA YUpallld HATHKACH 1a 030/
paauKauiap Ba MakpopaJuKamuiap Xocuia OYIHMIINA MOJEKYJSIp MAacCaHU, SPYBUYAHIMKHU
Ba OOIIKA XOCCAJAPUHUHT Y3rapuIiimnra ojud Keau.

Hyp toTtunrania MakpoMoJeKyIaHUHT KUMEBHUI OoFIapu y3uinO 030] paguKawiap
xocus1 Oynmaan. MHunmpnam HaTmwkKacuga MaKpOMOJIEKYJAHUHT MOJIEKYJISIp MaccacH,
TY3WIHILIH Ba XOCCaJlapy y3rapaiu.

Hypnap Tabcupuna 6opaauran KUMEBUI ASCTPYKIUS skapaéHu (HOTOIU3 NeHnIaIN.
bup BakTHUHr ¥y3upa Hypiap, KUCJIOPOA, HAMIIMK, KUMEBUM arcHTIIAp TabCUP OTCA,
MaKpOMOJIEKYyJiaJla MYypakkad kapa€Hiap, STbHM YJIApHUHT (POTOOKCHIJTAHUINN Ba
ruapos3u  conup  Oymamu.  IlomumepmapHuHr  (OTOKUMEBHIA  JTECTPYKIUSCH
(dhoToceHcuOuIM3aTOpaap UIITUPOKHUIA TE3TAIIAH.

[TonuMepaapHUHT _paauakTUB HypJiap TabCUPHUAA JIECTPYKIMsCH. PaanakTus
HypJIap TabCUPHJIA TIOJIMMEDP 103acChjia IPKUH pajdKaiap XOCUJ OYJIHUIIM MyMKHUH, Oy
SPKUH paauKan  Ty(]aillii 3aHXUpPJIAPHUHT Y3ap0O YOKIAHUIIU, IECTPYKIUSACH Ba
OKCHJIJITAHUIIN MYMKHH.
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MacaHaH, MOJMOTUIICHAA YOKJIAHUII PCAKIUACHU KYﬁHHaFan KETaau:

+—CHy—CHo—CHy—CHy— Y_H> ....CHy—CH,—CH —CHy—...

+-CHy~CH2-CH-CHy—-- ++—CHp~CH,~CH—CH,—
+—CH,~CH;~CH—CHp— ++—CH,—CH,—CH—CH,—

VY3yH 3aHKUpIM TOJUMEpJap I03acuja MaKpopaauKaiap XOCHJ OYIUITUHUHT
axaMuATH KaTTa. byHmal MakpopaJuKaJlapHA MOJUMEpJapHU MoAudHUKalusiamia
WIUIATUII  MyMKUH. Macanad, TOJMATUICHAAH OJUHTaH OYIOMHU HMCCHKJIHMK
OapAOUUIUTMHY OIIMPUII YUyH Oy yCyJigaH KeHr (oiiiagaHuIl MyMKHH.

[TonmMmepaapHu MeXaHOKMMEBUN jecTpykuuscu. llomumepnap MexXxaHUK Kyd
TabCUpUZA XaM MEXaHO-KUMEBUHM JAecTpyKUMsAra ydpanau. MexaHUK SHeprus
TabcUpuAa OMPUHYM HaBOATAa MOJMMEPIAHMHI MOJIEKYJSIp Maccacu Kamasaau. by
ycyiaH aManuéTaa ¢oinananud Xalk XyKalurujaa Ba caHOAT]a UIUIATHIIAUTaH Xap
XWJI MaxcyjloTjiap OJUIl MyMKUH (3pKMH pajuKajiap Xocua Oynumm XxucoOura
naiBaH/IIM Ba OJIOK-CONOJIMMEpPIIAp OJIUII MYMKHH).

Arapna TONMATWICHHM Yl IIApOMTHAA KOPOHFH XOHAJa CakjaHca, y XoJjia
MOJIUMEP CTPYKTYpacH, MOJEKYJAp MaccacH y3rapMmacaaH (TapKuOuaa OKCHIIaHWII
MHTHOUTOpH Oyiamaca XaMm) y30K cakjiaml MyMKuH. [lonusTwiieHnan OyioM unuiad
YUKApUIIAa CTPYKTypaCHHH, MOJEKYJSAp MacCacHHHU cakjaad KOJMWII KaTrTa MyamMmora
alaHaIu.

bytoM wmna® uuKapuiina TMMOMMATUICH WCHUTHIMO YHM OKyBYaH XoJaTra
VTKa3wiaau, 0y XojaTaa MEXaHUK SHEPrusl TaAbCUPH OCTUJIA YHTA IIaKji Oepuiianau, Oy
TallKd MyXWUTAa onu0 Oopunagu (XaBo, KHCIOPOJA Ba Xako30Jap TabCUPUIA).
bepunaérran 3HeprUsHUHT OMpP KUCMHU TOJMATUIIEH MOKPOMOJIEKYJSCUAAru KUMEBHM
OofnapHu y3unuimmra capdiaHaau Ba Oy 3ca MOJEKYJSIp MacCaHU Y3rapuilvra ojuo
KeJIaIu.

—IC— | _|C_|C MCCHKIWE &~~~
[ SHEPIHA | |
H H H H . H H

Xocuil 6yraH 3pKuH pagukan TypFyHMac OYiu0 y JappoB KUCIOPOJ MOJIEKYJIacH
Owtan Ouprammob MePOKCUT PATUKaAT XOCHIT KHJIA H.

H HHH l|4
_ C_C_C_C__  Kmemopon, —_ C__

)
| ] (O 2) I?
H . H H H O H
<:>
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Xocwsl OyiaraH NEpOKCHA paJuKal XaM TYpFyH 5Mac Ba OOIIKa IOJMITUIEH
MOJICKYJIACUJIaH BOAOPOJI aToMuUHU TOopTuO onamu. lllynmaii KwimO TONMMATUICHHU
OKCHUJUIAHMII PEAKUUACH 3aHXUPIIM PEaKUUAra aillaHa/Iu.

[lonuMepaapHUHT JCKUPUIIK _Ba YHTra Kapumu Kypam Wymiapu. FOxopuaa
aUTWITaHUJEK TypMyllJa Ba TEXHUKaJa NOJHMMEp MaTepHAIIAPHUHT SCKUPHUILH,
KYIUHYa Typiad TallKd OMWUIAPHUHT  OUprajivkaa TabCHUpU  HaTIKacuaa
ACCTPYKIUSHUHT ~ Te3namuimy  Ounman  pyi  Oepaau. UlyHuHr yuyH mnonuMmep
MaTepuajiapra, FOKOpHUIa KeJITHPWITaH TAlIKA acopamiap TaAbCUPUHU KaMaWTHPHUII Ba
ACKUPUILHUHT OJIIMHYU OJIUII Ba3u(aiapu MyXUM poJl YHHANIU.

IOxopuna xenTupwiraH AECTTPYKUMSHHMHI OJIIMHU OJIMII YYyH ITOJIUATHICH
MaTepUAJUIAPUHU HUCCUKJIUK, E€PYFIMK Ba TYpJHM HypJap TabCUPUIa YUAAMIIMIINTUHU
OLUMPHUII MAaKCaaAWJa YJIApHUHI TapKuOura Typiau KyHH MOJIEKYJsip OMpuKManap —
TYIIUpYBUYM (Caka) MoJasiap KUPUTUIAIH.

Crabunuzaropiap AeCTPYKUHUS PEAKIHMICUHU CEKUHIAITUPAIN, aXXpalaéTrad Kyiu
MOJIEKYJIIp arpeCcCHB MaxCyJOTJIApHU HEUTpaJIaliu, peakiusi MEXaHU3MHIa KepaKcu3
MaxcCyJIOTJIap YMKUIIMHU KaMalTUpUIra épaam Oepaau.

Crabuiall MKKM acocuil ycys OWJIaH aMaira OLIMPWIAJU: MOJIUMEpP TapKuOura
CTAOMJIN3ATOP KUPUTHIL Ba (PU3UK-KUMEBUN yCyJulap OWJIaH MOAU(PUKAIMIAI OPKAJIU
amaJra OmHpuIaIx.

Crabunuzaropiap KyMuaara peakuusiap/ia MIITUPOK STULLIAPU MyMKHH:

1. Jectpykumst xapaéHuaa axpana€rraH KyHd MOJIEKYJSIp MaxcCyJIOTJIapHU
y3apo TabCUPUHU KAMaUTUPUILLL.

2. Ky Gornmapunau Gaos UIITHPOK STTUPHIIIH.

3. IlepokcunnmapHUHT apyaJaHuUII.

4. Jlectpykuus d>kapaéHuga XOCHJI OViraH SpKHH paaukamiap Ounad Y3apo
TabCUPJIAHUILIH.

Crabunan3aTopJapHUHT YHYMHU: MOJISIp HYp HOTUII KO3(G(UIHMEHTH, HYp YTKa3WII
yerapacu, Hyp TabCUpUTa YWJAMIIWINIY, MOJIUMEpPra MOMWIUTUTH, FIOTUITaH SHEPTUSIHU
TapKaTULI KOOMIHUATH OuilaH OenruiiaHaiy.

Mucon Tapukacuga craOuWiuiall MEXaHW3MHM aHTUOKCHJAHTIAp HWIITUPOKHIA
KyWHJaruya TyIuryHTUPHUII MyMKHH:

~ROO* AH——» ~ROOH«Kk A*

~ROO* A*—— ~ROOA

OpkuH pagukaiapHd  QochuTiap MINTUPOKHAA HMHTHOMPIANIHUA KyWuaaruda
M30XJIall MyMKHH:

~(RO);P ~ROOH—— 5 (RO);P O ~ROH

Oy epna

~ROO"* - 1oKOpHU aKTUBIIM EPOKCUT paaUKaIN
A° - acocui aHTHOKCHIAHT

~ROOH - nomuMep rugponepoKCuan

A® - TypFyH pagukain

(RO)3P - uxkunamun GochUT aHTHOKCUAAHTH
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(RO)sP O - typryHn docdar

CkyepTek TEXHOJOTHSCHAA WIUIATWIAJWTaH aHTHOKCHIAHTIAp Kyluaarmua
oenmrunanamn: A06, A0S, A09 Ba Oomkamap. bymap mypakkad mommamap OYimub
Tapkubuaa ¢peHon Ba 6omkanap 6op.

OKcuUTaHUIIIaH CaKJIOBYM Mojaiap (MHruOuTOpIiap) Kyiuaaru xoccaigapra ira
OynuIIN Kepak:

- cakjamja, TEXHOJIOTHK JkapaCHnIa, OJWHTaH MAaxCYyJOTHH UIUIATHIIIA
OKCHJIJIAaHUIIJIAH SIXITH XUMOSI KWJIAIITH KepakK.

- TIOJIMATWICHTA FOKOPY MOMMJUTHKKA.

- ydYyB4YaH Ba CyB OWJIaH FOBMJIMO KETMACIIHTH KEpaK.

- Hyp Ba TEXHOJIOTHK >KapacH MIapOUTH TabCUPHIA PAHTCU3JIAHMACIIHUTU KEPaK.

- WIUIaTWIaguraH KOHLEHTpAIMsICH A 3aXapCu3 Ba XUCH3 OYITUIIN Kepak.

- Ilomumep Ounan Oup KaTopAa OomKka KyliuMyanapra HUcOaTaH TYypFyH
OYIIUIIM KEPAK.

CkiepTexk mnojuMepiiapuja WIUIaTUIaAUTaH OKCUJUJIAHUIIWTA Kapild WUHTHOUTOP
mukgopu 100 man 1500 ppm HM Tamkwun 3taau.

OKcHUTaHUIII HMHTUOWTOpPIIAPU HWCCUKIUK TabCHpUAA JECTPYKUMSATAH CaKJIall
KOOmmusATIM OYynuO, JekuH (OTOOKCHAJAHMIAH cakjamra kam 3¢¢ekTra osra.
[TomuaTuneHHn KyI KUCMHU TalllKapujaa OJKCIUTyaTalus JaBpujaa yiaTpaOuHadina
HYpJIApUHUHT  TabCUPHJAH CaKIall KyJla MyXUM pOJIHM ViHaiau (aifHHUKCa,
V36ekucron UKJIUMUA).

[TomuaTinien To3a Xojarna yiarpaOuHadmia HypJIapuHU IOTMalAM, JIEKUH
MOJIMATUJIEH KaiTa unuiamn (OyroM OJIMII) JaBpuia KUCMaH KUCIOpo OujaH Oupukanu
Ba MoJeKynacuaa (pyHKIMOHAN TPYIa XOCWI Kujaau Ba Oy rpymnma yiarpaduHadina
HypJapuHu foTaau. SlHa Oy OuilaH KaTanmm3aTtop KOJAWFH OYica, yHAa Hyp OTHIIH
kynasaun. by Xxomumca MakpoMOJIeKyJlIaHW TapyalaHumura QU3WK XOoccalapyuHU
y3rapummura onu0 kenagu. DoTomapyaTaHUIIHA MACAUTHUPHIN YUyH TMOJMITHICHTa
Maxcyc Mojganap KyIwiaau, yiaap yiarpabunadiina HypaapuHu IOTHII XOccacura ara 0y
MOJAIAJIAPHU YMYMUI HOMH CBETOCTAOUIIM3ATOPH J1€0 aTaiaiu.

VYarpabunadina crabunvzaTopiiap HypHHU IOTHUIIM XOCCACHUJIaH TallKapu Kyuujaru
Tanabyiapra kaBo0 OepHIlM Kepak: Hyp TYPFYHJIUTH, UCCUKIUK TabCUPUTA TYPFYHIIUK,
KyJla TMacT PaHIIM, TMOJUATHICHTa MOWWJUINK, KUMEBUN TYpPFYHJIMK Ba 3aXapJIvIHK
KYpCaTKUuM KyJa nmact OYIUIIN Kepax.

IOxopuna xedaTupwiIraH aHTHOKCHAAHTIAP CBETACTAOMIM3ATOPAAH TalIKapH
MOJIMATUJICHTA sTHA OMp KaHYa KyImmmuanap Oepuiaan, yIapHUHT Bazudacu TEXHOJIOTHK
XOCCaJapuHU SXIIWIALIAaH noopart.

[yngait xkuau® TONMATUIIEH XaBOJArW KHCIOPOJ, yATpaOuHadma Hypu Ba
WCCUKJIMK TabCUpUIA YHUHT (DU3MK-MEXaHUK Ba JUDJIEKTPUK XOoccajapy EMOHJIAIIA/IH.
by ¥y3rapuimmap yHUHr HUCOMM YY3WIMIIMHU KaMalMIIWra, COBYKKa YMIAMCHU3IIMKKA,
MYPTIMK XOCWJI OYJIMIIUIMKKA, OYIOMHH J1ap3 KETHUILIWra Ba OOILIKa calOuil y3rapuuuiap
xocu Oynuimmra cabad oymaau.

Taxpopaaum yuyH caBoJuiap.
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1. JlecTpyKuusi MEXaHU3MUHU TYITYHTUPUO OeprHT?

2. OxcuuIanuin peakuusacuu €3u6 OepuHr?

3. YokaHuIl, peakusaci HIMa TabCUPHJIA BY)KyJra Kelagu Ba YHUHT CaIOHii
Ba MKOOMIT TOMOHIapH?

4. [TonumepnapHu  Kaiich XWJI JECTpYyKUMsACHIA MaiiBaHA Ba  OJIOK
COTIOJIMMEPIIAP XOCHJT OYIUIIN MyMKHH?

5. doTocTabMIM3aTOPHU POJTM HUMAJaH HoopaT?

6. Kopa KYpuM V31 HUMa Ba KaHJal Bazudanu Oaxapaau?

7. [TonuaTunenHu KaiTa unuiama EKMyHaa Xap Xujia OyroMmiap oJuIlaa HuMa
YUyH JACCTPYKIUS KETUIIIH MyMKHUH?

8. Kumésuii necTpykiysi acocan HUMalap TabCUpUIa KeTaau?

Q. [lonumepnapau  paguoakTHB Hypjiap TabCUpUIa JAECTPYKIUSCHUHU
TYHIYHTUPUO OepuHT?

10. [TonmuaTHneHgaH ONWMHTaH OYIOMHHM OJCKUPUINN HATHXXKAacHIa Kaiicu

XO0ccalapy y3rapyiid MyMKUH?

Anaduériaap

1. Mycaes VY.H. IOxopumonekynsp Oupuxmanap kuMécu (Mabpy3aiap
MatHu). TomkeHt, 1999 iiun, 3-600, 70-87 Oetnap.

2. HI'XK kypunui 6omkapmacu, (GoHa mMaTepraiapd. TEeXHOJOTHK KHCM.
1998 iun.

3. Ackapos M.A., Epues O., Exropox H. ITomumepnap ¢usukacu Ba

xumusicu. TomkeHT, 1993 iwn, 8-600, 181-191 Gernap.
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HNOJUITUJIEHHUHT KYPCATKHUUJIAPU, MAPKAJIAPA BA
KYJ/JIAHUWINIITA

Pexa:
1. 3uwmx
2. Cyroxnanum ko3¢ dunmentn
3. Kyunauum kypcatkuai (S. Ey)

Taanu cy3 eéa uoopanap. Kyunanuw kypcamxuuu (S.Ex), monexynap macasuii
makcumomu (mop, ypma, KeHe, x#cyoa Kene), KpUCmaiiuk cmpymypa, ypmaia
apughmemux, ypmava 6aznuil 6a Z-ypmauia MoiexyIsap Maccasuil maKkcumon.
THonusmunen myprapuru HOMEHKIAMypacuy 6a YiapHu mavpu@iaus KypcamKudiapu.

OnguHru mabpys3anapaa auTul YTUIAUKY, NOJUMEpPJIaHUII KapaéHUHU Xap XU
Te3nuKaa oaud Oopum MyMkuH. FOKopu Te3nukaa oiaubd Oopuiica, IOKOpY CYIOKJITaHMIII
kodddurmentura (Mi~110) spummm mymkud. I[lact cyroknaHum kod3(GGUIIUEHTH
(Mi~0,3-0,4) oynmmina wnutad YMKApHIN TE3JIUTH TACasIv, S’hHU WIUTA0 YUKAPHII YIYH
XapaxarJiap IoKopu 0ynanu.

CKIDPTEK TEXHOJIOTHSCH apa€HUJa OJMHAETraH MOJUATHIEHHU XOCCACH acoCaH
Y4 KypCaTKH4 OPKaJIM XapaKTepIaHaIu:

3uuiuK, r/cm®

Cyroxnanuin KO3QPUIUEHTH, T/10 MUH ......ooovvviiiieiiic e

Kydanaauin KYpeatkuaH (S. Ex) coovviiiiiiiiiiin e,

3UYIMK KPUCTAUIMK Japa)kacura TYKpH OpOMOPIIMOHAT.

Cytokmanuim  kodhuimeHTd ypra MOJEKyIsap Macca OFUPIUTATA TecKapu
MIPOTIOPITUOHAI.

Kyunanui kypcaTkudu MOJICKYJISIp MAaCCaCUHU TaKCUMOTHUTA MPOTOPIIUOHA.

Cyroxmaaui kKodhQuIueHTy xap Xwi ycyJjuiap OWIaH aHUKJIANI Ky3Ja TYTHJITaH.
Macanan, cytokiaanum koddduinmentd 12 — 2160 r orupnukka 3ra OyiAran Kyd
TabCUPHUIA OKUM TE3JIUTY OPKAJIM aHUKJTaHAIH.

Cytoknanui ko3pduuuentu 15 — orupauru 5000 r 6Yaran KUYUK KY3Faaull Kydu
OCTHJIa OKUM TE€3JIMTH XOCUJ OYnuIlM (FOKOpU 3WWIMKKA 3ra OViIraH moJMdTUJIEH YUyH
KYJUTaHUIaAu) OPKAJIA KYJIJTaHUJIA U,
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Cyroxkanuin kodpduiuentu 16 — orupauru 6480 r OyiraH xy1a KaTTa Ky3raaulil
Ky4YHd OCTHJIa OKUM TE3JIUTH aHUKJIAHAIH.

Cytoknanum kodpoumuentu 121 — orupiauru 21600 r Oynran sxydga Karrta
KY3FaJIMII Ky4d OCTHUA OKUM TE3JIUTH XOCKJI OVIIMIIN OpPKAIU aHUKJIaHAIH.

CyloiMaHu  OKyBYAHJIMK HHCOATH TaxXMUHAH TOJMATWICHHH  MOJICKYJISIP
OFUPJINTUHU UHAUKATOPH XUCOOIaHAIH.

Kyunannm kypcarkuwim ne0 ukku mapoutna (M12 Ba M16) aHuknanran
OKYBUYAHJIMK KYpCAaTKHYMHUHT HUCOATH Ba Kyluaaru popmysa OpKaiu XHUcOOIaHaIu:

_log(M16/M12)
S.Ex = 0,477

MI12 — cranmapt tabcup Krita€rrad kyd 2160 r.
M16 — crannapt Tabcup Kuinaérran kyu 6480 r.

IOxopuna kentupwiran Kypcarkuwiap Oup-Ovpura OOFIMKIWTMHU Kydugarua
pacMaa Kypuil MyMKUH. By pacmiiapaan KypuO TypuOCH3KH, 3UYJIMK Ba CYIOKJIAHMII
koa¢ppunuenTuHr (M1) Monekyssip Macca TaKCUMOTH OpPKAJU MOJUATHICHHU Xap XU
rpynmnaiapra aXpajiuiii MyMKUH.

[Tomumepnapau (pu3uK Xoccajlapy YHUHT 3UWIMTHTa Kapad Xap-Xusl Oyiaaw.
Mucoun Tapukacuia Kyduaru XoccajiapHu KeJITUPHUIIT MyMKHH.

TexHonoruk OnuHran mMakcyior
xoccajlapu xoccacu
[TacT 3nunukIH Kam pedopmarus THHUK sSXIIU 1032
MOJINATUIICH nacT Temiieparypaja ATUITyBYaH
UIUIOB Oepulln MYCTaKKaMJIUTH
MYMKHUH IOKOpH
IOkopu 3nwmknm Konunpgan ocon Kartukimru rokopu,
MOJINATUIIEH Ky4daJu, KynpoK CWJDKMIITa KaTTa
TOpASIIN KApLIWJIMK KypcaTaau

[TomudTHieH 3WYJIWTAHU  Y3TapUIIMHU  [OJMMEPJIAaHUII JKapa€HUIa HIUTUPOK
KWIaETraH COMOHOMEP MUKJIOPH OPKaJIM Ha30paT KWIHMII MyMKUH. byTen-1 Muknopura
Kapab CONOJMMEPHU TAapPMOKJIAHUIIMHUA EKH €H 3aH)KUPHU KaH4Ya XOCHUJ OYIMIIUHU
Ky3aTull MyMKuH. TapMmokjanuin ¢Exku €H 3almkKUp KaH4ya Kyn Oyica, UIIyHYa
COTIOJIMMEPHH 3UWINTH KaM Oynaau. OyHH TOMOIOJIMMED 3UWINTH OPKAJId aHUKJIAI XaM
MYMKHH (KEATUPUJITaH PacMra KapaHr) KaTTHUK XOJIATJArd MOJIMATUIIEHHU KPUCTAJUIMK
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Japa)aCul YHUHT 3uwinrura 0oriauk. FOKopH 3MUIMKIN MONIUATUIIEH FOKOPU KPUCTAJUIUK
Japa)kacura sra, akCMHYa NacT 3UWIMKIMK MOJUMEpP MacT KPUCTAUIMK CTPYKTypara ara.
Macanan, 0,972 3U4IUKIM TOJUATUIICHHU KpUCTAUIMK Aapaxacu 90% sikun Oyica,
0,912 3M4IUKIMK MOJUITUIEHHN KpUCTAUTHK Aapaxkacu 40% Talukun sTaau.

CyIOATUpWITraH NoJUMEp 3UYIUIH — YMYMaH XaMMa (CYIOJATUPHITaH MOJUMepIIap
oup xun suwmkka sra (0,764 r/em® 190°C na). JlekuH CyronMa 3HYIMTHIa O3THHA
TeMIeparypanu Tabcupu 0op. by 03 y3rapumm CrxidpTek TeXHOJOTUsACH Oyinda uiuiad
YUKapUITaH FOMO- Ba CONOJIUMEPIIApHU Tabpudamiga KyIIaHuIaau.

Cytokyanui Ko3QOUIMEHTH OJAMH aWTUO YTWITaHUAEK IMOJIMMEpP MOJIEKYJIISp
OFUPJIMTUra TECKApU MPONOPLUOHANI. Y3YH 3aH)XXKHUPJIM MOJIEKYJSJaH XOCHUJl Oyiran
HoJUMEpap MacT CYHOKJIAHUII Ko3(@uuMeHTura sra, akCHHYa KUCKA 3aHXUPIH
MoJIeKyJ1alaH HMOopaT TNOoJuUMeEpiap IOKOPH CYIOKJIAHUII KOd(pQUIUEHTUra osra.
Cytokyanui Ko3QQUIUEeHTHHN Yiyam — Oy MOJIMMEp CYHOJIMACUHU KOBYIIKOKJIUTHHU
Vnuamaad mbopar Ba Oy KypcaTkuuiap Oup-Oupura OOFIMKAWD; LUIYHUHI YYYH Xam
IOKOPH CYIOKJIaHUII KO3 duULMeHTUra 3ra OyiaraH mnojauMep Mnact KOBYIIKOKJIMKKA 3ra,
MOJIUMEP MACT CYIOKJIAHUII KOA(P(ULIUEHTIUTH IOKOPH KOBYIIKOKJIMKKA 3ra.

Mucon yuyn Mi 0,01 nmomumep taxmuuan 350000 momnekyssip OFMpIIMKKa 3ra
oynca, tyrpu kemaau. Mi 200 sca 28000 Monekyygp OKUpPJIMKKA TYFpPH KellaJu.
Cytoknanum  KodG(GUIIMEHTH MOJEKYJSp OFUPIUTH YpTacuaard OOFIUKINK Tel
xpoMarorpadus yCcyJid OpKajal aHUKIaHAIH.

Jlemak, cyrokj1aHu Ko3()(GUIMEHTUHU MOJIEKYJIIp MacCaCuHU OOMIKapUI OpKalIu
Yy3rapTUpHIL MyMKHH.

Ky#nna kentupuiran pacmjaa CyrKJIaHUII KOA((UUUEHTUHH 3UYIMKKA TabCUPU
KypcaTwirad (JOMMHM Ky4wiaHuI KO PUIIMEHTH Ba JOMMHUII COMOHOMEP MUKIOPH OUp
XHUJI PEaKTOp YUYH).

Kentupunran pacmaan 6orimukau (Mi Ba 3MWIMK) UIyHAAH TYIIMHTUPUIL MYMKHH:
KUCKA 3aHXXHUPJW MOJieKyJia (€KUM IOKOPU CYIOKJaHUIl KOdhUIMEeHTIn) Oup Tekucaa
COBHMIM Ba SXIIM KPHUCTAJUIAHATW Ba YHUHT HaATW)KacHa FOKOPH 3WUYIMKKAa OJUO
KeJaau. Y3YH 3aHXHUPJIU MoJieKyda (€KW MacT CyrOKJIaHUIl KOd(hPUIMeHT) 3ca EMOH
3U4JIaHaIu Ba OUp TEKHUCIa COBUIIN, OYHUHT HATM)KAacHIa 3UWIUTH KaM OYIasu.

Xyaau UIyHMHTAEK, KywiaHuim kypcatkuud (E.SX) monumMep 3uwimrura Tabcup
Kypcaramu. MacanaH, KywIaHHII KYPCATKUYMHMA OLIMINA KUCKA  3aHXHUPIH
MOJIEKYJIaJJapHU KYN XOCHJI Oynumura onu0d Kenagu (sSHa »KyJa MacT MOJIEKyJia
OFUpJIMKKa 3Ta Oyiran noaumepiap). by Monexynanap te3 KkpucTauiaHaguiap Ba sIXIIH
3UYIAHUILIAIN.

[ToMMepIapHUHT MOJEKYJISIP-MacCaBUM TAKCUMOTH.

[TonmuaTHIIEHHU CUHTE3 KWIMIIAA TOJUMEpPJAHUI Japakach Xap Xuj Oyirax
MaKpOMOJIEKYJATapHUHT BY)KYAra KEJIHUIIN YJIAPHUHT XOCWJI OYJMII MeXaHU3MUra
O6eBocuTa OOFNMK OYianu, UIYHUHT YYyH MOJIMEPJIApHUHT MOJEKYJSIp Maccacu yprauda
CTATHCTHK KHiIMaTra sra. YpraualapTHPHII yCyJIWra Kypa ypraua MOJEKyJIsp Mmacca
Vpraya apudbmeruk (M,), ¥praya Basuuii (Maccaswii) (My) Ba Z-ypTaua O0yiaamu.

M, — MONMMATUIIEH HAMYHAacH YMyMHH MacCaCHHUHT YMyMHUH MaKpOMOJIEKyaiap
COHMra HUCOATH OWJIaH aHUKJIAHA/IH.
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_  NM,+N,M, +NM,+-- > NM,

M RS TY = v =Y N.M,
| TNy TNy e Z i
oy epma Ni, Nz, Nz ... - momekymap maccacu Mi, My, Ms; ... 6¥nran
MaKpOMOJIEKyJIaap COHH; | - mosmMep (QpaKIUsCHHUHT TapTHO pakaMu; n, :Z—;V -

aparnamimMagard MoJIeKyJsip Maccayid (paKUsSHUHT paKaMui yIyIIu.
VYpraya BazHUN MOJIEKYJSIp Macca MOJEKYJsp Maccalu Xap Oup ¢pakiussHHHT
apajalimaaru Macca yJayImuHI Xucoora onaju:

N.M, N,
+...+Mi ] L _ ]

SNM, YN,

M, =m, Mgy, DM
Y NM, Y NM,

i

Z — ypraya MOJIEKYJIsip Macca M, Hu Kyiuaaru nudoja opKajivd aHUKJIaHaIu:

S NM,;
Moo=
T OYNM;

Xap xuJl MakpoMmoJieKyJiajgapJiaH uoopaT MOJUMEpiap y4yH Yprada MOJEKYISp
Maccajnap Kyluaara Taptuda skousanam:

S0, S,

<

Arap Oup Xyl MaKpOMOJIeKyJiaiap apaiainmMacu yayH

<
S

M =

z w

=

MOJICKYJISIPp MacCa TAKCUMMOTHUHHA KYﬁHHaFan AHUKJIalll MYMKHUH:

MWD = M
M

n

sbHU Oy HUCOATHU IIAPTIIA PaBUIIAA MOJIEKYJISIp-Macca TaKCUMOTH KO3 pUIimeHTH
ne0 KaOys1 KWK MyMKHH.

Kyunannm kypcatkumum — Oy kypcatkuu CKIDPTEK Kapa€HWra XOCIUp Ba Y
CYIOKJIaHUI KOA((DHUIIMEHTH OpKaiii aHuK1aHaau (0y kypcatkuanu anukiamniaa 2160 rp
Ba 6480 rp Tom Ky/utaHunaan). by KypcaTKUYHU aHUKIAII OJTUMEPHU HIOTOH TabuaTra
ara 3KaHJIWTMHU KypCaTaH.
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Kyunanui ko3 @uiimeHTy MoJeKyssip Macca TAKCUMOTH KEHTJIUTUTa OOFIIUK.
Tunuk MoneKyIsip Macca TAKCUMOTH KyWHIard pacMjia KEITUPUIITaH.

70—
60 —
50 —
40 —
30
20 —
10
0

Obupnuk mporeHTH, %

I I I I I I I I I
300 350 400 450 500 550 600 650 700

lg Monekymnsip macca

Monekynsip Macca TaKCUMOTH Xap XWJI KYyWIAHMII KypcaTKuuiapaa Kyuugaru
pacmaa KypCcaTuira.

KEHI' MOJIEKYJISIP Macca TaKCHUMOTIIH
nojuaTIiIeH (SX=2,0)

TOp MOJIEKYJIIp Macca

a TAKCUMOTJIN HOJIUDTUIICH
(Sx=1,2)
S,
jan}
]
=
=
=
Q)
=
=)
o
=
f T T >
103 104 10° 106

MW ——

Ky‘-IJ'IaHI/IH_I KypcaTKI/IIII/IHI/I IMOJINIOTUIICHHUHT (1)1/131/11( xXoccacura TabCHUpHU.

KYJUIAaHUJIUIIN CyroknanuuI 3uuiury, r/cm?
(kaiiTa wnutam  ycyiu | KoapuiuenTu, r/10
OpKaJn) MUH.
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ITienka 0,27-1,77 0,920-0,9620

Nxeknmon 0,67-96 0,925-0,9615
MIAKJUIALI

KyByp OJUII  Ba 0,27-11,50 0,9215-0,956
KyBYPHH AKCTPY3HUs
yCyJIU OWMJIaH KOILJIaII

Kaben Ba ayexTp 0,34-0,72 0,936-0,953
YTKa3yBUMJIap

[Tydnam yCyJu 0,29-0,72 0,947-0,9615
OMJIaH IIaKyIall

Porarnmon mrakmianm 1,8-12,0 0,925-0,939

OpueHTHpIaHTaH 0,34-0,72 0,946-0,9615
CTPYKTypa XOCHJI KHJIHII
YUYH (MOHOBOJIOKHa,
JICHTAJIAp)

Mounekyagp macca takcumMotd (MWD) Ba yHHHI KaWTa HMILIAIN YCYIU OWJIaH
OOFJIMKJIUTH.

OnauHrn Mabpy3alaH MabIyMKH Xap XWI peakTopjap CHUCTEMacuaa Xap XHI
KY4YJIaHUII KYpCaTKUWIApUra SPUIIUIIT MyMKHH.

Peaktop Nel S.Ex =1,20-1,30 Top MWD

Peaktop Ne3k1 S.Ex =1,34-1,50 ypra MWD

Peaktop Ne3—1 S.Ex~1,8 xear MWD

MacanaH, MHXEKITMOH IaKJIJIaIl OpKajiu OyIoM OJuIIIa
S.Ex=~1,20-1,38
S.Ex=~1,45 (konTeitHep yuyH)
S.Ex~1,8-1,82 (makup, CTyJ yuyH)
Kuiimatura sra Oyiran xap Xujl 3UWIMKIN Ba CYIOKJIaHUII K03 duiiueHTura 3ra
OynraH Typyid Xu1 OyroMyap y4yH MOJMATUIIEH MapKajgapyu TaBCHUs KUIUHAIH.
[Tnenka omumga S.Ex~1,30-1,35; S.Ex~1,65-1,69.
S.Ex~1,78-1,82; S.Ex~1,9-1,91.
[Tydnam ycynu yayH KyHuaard MOJeKyIsp Macca TAKCUMOTIIN MOJUATUIIEH TaBCUs
ATUIIAJIN.
S.Ex~1,82-1,91
Poraunon makmiam yuys S.Ex=1,26-1,29
Ka6en yuyn S.Ex~1,65-1,95
KyByp nmna6 unkapum yuys S.Ex=1,78-1,69; S.Ex~1,82-1,87.
OpueHTHpaaHral CTPYKTypa XOCUJ KAWL yYyH S.Exk1,80-1,90.
CridpTek TeXHOJOoTusIcH OYinya uiiad YMKapuiIaJIurad roMonoIuMepiiap acocaH
IOKOPH 3UYJIMKKA dra OYIM0 ylapjaH xap Xujl ycyJiiap opKaiu OyroM OJIMHAJIN.

Ml 3UdIuK

[Inenka 0,67-0,95 0,9575-0,9620

121



Nxeknon 4,9-48,0 0,9515-0,9615

HOraxJIamn

[Tydnam yCyIu 0,38-0,95 0,9575-0,9615
OpKaJIi OYIOM OJIUIII
MOHOBOJIOKHA 0,34-0,72 0,9610-0,9620

JICHTA OJIMIIJA

CrippTek  TEeXHOJIOTHSCHM  Oyinya uWnuiad YWKapuilaJuraH MOJHUATUIICHHU
UIUIATUIUIINTA Kapad YHUHT KYpcaTKA4WIapy 2-WJI0Bajla KeJITUPHUIITaH.

Texnonoruk OnuHran Makcysnot
xoccanapu xoccacH
[TacT kywnaHuUII Poranuon mraxksuram [TacT Temmeparypaia
ko3 purreHTH y4yH Kynai IOKOPU MYCTaKKaMIMKK
ara. Jlepopmarusmanuin
KaMm.
FOkopu [ukn Te3 Kyunanum oxubatuma
KYWIaHUII Oaxxapuiiam, napyJaJiaHuInTra
K03 puLreHTH DKCTPY3UsJIAll TE3, KApLIUJIUITU I0OKOPH
CYIOKJIaHMa
MYCTAaKKaMIIUTH
IOKOpH

[ommaTHieH Typaapy Kyhnuaarnia rabpudiaaHaim.

CKImdpTEK MOMMATUIICH CMOJIACH COPTIAPUHUHT OSTUIaHUTITH.
1-copT MOJIMATUIIEH CMOJIACH.

1-6ynum.

buprHyM pakaM noJu3TUICHHU (HOTaNaHUIUIIINHA KYpcaTau.
ITienka.

Nnxexuus opKaly makJuia

KyByp

Cum Ba kaben

[Tydnam ycynu Ounan makiiamn

DKCTpy3us OpKAJIM [IAKJIIAIT

JIucr Ba Tepmo-IIaKiuIanm

Poranmon makmiam

NGk owdDE
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9. OpueHTUpIaHraH CTPYKTYpa XOCKIT KUJTUII

2-0y M.

WKKkuHYM pakaM TOJUATUIICH CMOJIACUHUHT 3UWINTHHU Ky pcaTaiu.
0,918 man KU4HMK
0,918-0,922
0,923-0,927
0,928-0,932
0,933-0,937
0,938-0,942
0,943-0,947
0,948-0,952
0,953-0,957
0,957 nan roKopu

CoNOR~ODEO

3-0ymmM.

Xap@ Oenrucu 1ry CMOJIAaHU SIPATHUIIUII (TAKOMUJUTAIITUPUIIL) TAPTUO HOMEPH.

Macanan, 11D — Oy 11-cepustHu TYpTHHUM sipaTuiaraHd OYynuO TIeHKa wuiiad
YMKapuaa KyJjama (Goigaranuiaim.

4-0y M.
benruHuHT KyInaHwmimy: 0elru Kyiuaara Maxcyc MabHOHH Oepajii.
KYIIMMYJIAPHUHT CUPIIAHUII YI9YH HOMHHAJI KOHUEHTpauusicu K0
KYIIMMYaJapHUHT CUPIAHUILI YYYH HOMUHAJ KOHIEHTPALUsACH K75 ppm
KYIIMMYJIADHUHT CUPIIAHUII Y9yH HOMHHaN KoHUeHTpauusicu k400 ppm
KYIIMMYJIApHUHT CUPIIAHUII Y9yH HOMHHaN KoHUeHTpauusicu K700 ppm
AHUKJIaHMara
Maxcyc aHuK Oup copT yuyH
Maxcyc aHuK Oup copT yuyH
Maxcyc aHuK Oup copT yuyH
Maxcyc aHuK Oup copT yuyH
Macanan, 11D1 cmomna 11D, cupnanuin yuyyH TapkuOua Kymmmyia cakiamaiim.
11P4 cmona 11P, cupmanumm yuyH Tapkuouaa 700 ppm KOHIEHTpalusl CakIanIu.
11D1 cMomacu mypkaii opKaiu MIaKjuianiga KyulaHuIaguradn cMoja 0y, YHUHT
suwinru 0,918-0,922 uu tamkun 3tagu. by cmona 11-cepusinuuu TYpTUHYM pakamura
unuiad YMKapuIga XOCWJ KWJIMHTAaH OYnuMO yHIAa CHUPIMAHWII  yYyH KYIIUMYaHU
KOHIIeHTparusacH “0” ra TEHT.
99E cmosia OpuEHTHUpJAHTaH CTPYKTypa OJIMII YYYyH TaBCUSl STWIAW, 3UWINIH
0,957 nan rokopu Ba 'y 99 cepusiii cMOJIaHU OSITMHYH UITA0 YUKUITAaHUTA KUPAJIH.

ocoNOOR~ODE

5-0ynum.

YuyHYM Ba TYPTUHYM pakamiiap EpyrJIMKHU HYpPHU JOMaJa MUKIOPUHU
Oenrvinaian.

OcnatMa. by kypcaTkny MHXKEKLIMOH Ba POTALMOH LIAKJUIALLLA KYJUIAHWUJIAJAUTaH
CMoOJiaiap YUyH TaaAOuK dTHIIaIu.
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6-0y M.
M xapdxaOomMep Oenruaaliau: MOJCKYJIAp OFUPJIUTA TaKCUMOTH napaxacu. Homep
S.EX Ky4wIaHHII KYpCaTKUYH.

MI: 1,22-1,33 (ymymuit Xonaa TyImmpruO KOJIIUPUIAIN)
M2: 1,32-1,41

M3: 1,42-1,51

M4: 1,52-1,61

M5: 1,62-1,71

Mé: 1,72-1,81

M7: 1,82-1,91

MS: 1,92-2,01

MO: 2,01 man roxopu

Macanan: Sclair 2711 M3 cMmona WHXKEKIMS y4yH KYJUIaHWIAIM Ba YHUHT 3UYWINIH
0,948-0,952 6ymuo0, épyrmukau 11 qrom Ba  S.Exx1,42-1,51.

YHuBepcasl COPTIN cMoJtaap.
7-0ynum.
UNs-N1N3

U: YHusepcan

Ns: PeakTop cucremacu

1: Nel peaktop

3: 3—1 peaxtop

4: 3kl peaxkrop

N1: 3uuiuk (2 6yaumra Kapasr)
N2: rommram koddduimeHTn
: 0,20 man xam

:0,21-0,40

:0,41-0,80

:0,81-1,60

:1,70-3,20

: 3,30-6,40

: 6,50-12,80

:12,9-25,60

: 25,7-51,20

: 51,2 nan optuk

OCoO0O~NO OIS, WDNPEFELO

Macanan: U3-92 yHuBepcan copt 6ynul, peaktop cuctemacu 3— 1, romonoaumep,
rommanuit ko3¢ unuentu 0,41-0,80.

Cranmapt O6ynMaran cMosagap COpTH.
8-0ynum.
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XNs-N1N>

X: Cranmapt Oynmaras

Ns: PeakTop Tunu (7 0ynumra KapaHr)

N1: 3uunuk (2 6ynuMra KapaHr)

N2: FOmmamumn ko3ddumumentu (7 6yaumra KapaHr)

Macanan: X3-92 cramgapt Oynmaran copt Oynub peakTtop cuctemacu 3—1,
romomnojumep, cyrokiaanuit koddpdunuentu 0,41-0,80 Tamkun sTaau.

Acoc cMoua.

9-6ymmM.

N1N2 — CkidpTek caHoaT OeNrucHu.

N1: 3uwiuk (2 6yaumra Kapasr)

N2: Koadpunment mnasnenus (7 Oyaumra Kapar)

Macanan, 12-11P4 — 11H4 CxippTek cMmoiacu y4yH KYJJIaHWJIaauraH Oaszaiiv
CMOJIa.
43-44B — 44B CximpTek cMoJacu YUyH KaUTaHUJIaAUuTran 0azalid cMoJia.

DKCHepUMEHTA COPTIAp CMOJIACH.

10-6ymum.

EN1N2N3 — ukky xoHanu pakam

E — skcnepuMeHT copTiiapHu OMIIIMpaaH.

N1 — 3uunuk (2-0ynumra KapaHr)

N2 — FOMmanum ko3 uimentu (7-6yaumra KapaHr)
N3 — KyunaHuII KypcaTKU4K (MacTAa KEATHUPUIITaH)

W kKky XOHAIIM pakaM: CMOJIAHH SIPATUJTUII TAPTUOMHU OCNTHIIANIH.

N3 Kyunanun N3 Kyunanum
KYpPCATKU4H KYpCaTKHU4u

1: 1,22-1,31 6: 1,72-1,81

2: 1,32-1,41 1 1,82-1,71

3: 1,42-1,51 8: 1,92-2,01

4: 1,52-1,61 9: 2,02 maH ©OKOpH

5: 1,62-1,31

Macanan: E141-06 skcnepuMmeHTan cMmona OYnu0, MHXKEKIMOH HIAKJUIAll Y4YyH
KyJmnanunagu, 3uwinra 0,933-0,937, kyunanum kypcatkuuu 1,22-1,31 Ba onTuH4mM
AKCIIEpUMEHTAl cMojaHu : 141 cepuscura kupaau.

OKCI/II[.HaHI/IIH I/IHFI/I6I/ITOpJ'IapI/I (aHTI/IOKCI/I,Z[aHTJ'Iap — OKCHJIaHUII ACCTPYKIHUACHHU

nacauTHpyBUU CTaOUIIM3aTOpIIAp).
11-6yaum.
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A01: 1:2:4 — A08:A06:A09 HucbaTu

A02: 1:1 — A06:A09 Hucbatu

A03: ULTRANOX 626 oxcuinaHUII HHTUOUTOPU
A04: ETHANOX 398 okcuayianuil UHTHOUTOPH
A05: ETHANOX 330 okcuasiaHuIl HHTHOUTOPH
A06: IRGANOX 1076 okcuasiaHUII UHTUOUTOPU
A08: IRGANOX 1010 okcuanaHuII HHTUOUTOPU
A09: IRGANOX 168 okcuijIaHUII HHTHOUTOPH

VYarpabunadia crabunuzaTopiiapu.

12-6ymum.

UV1: Varpabunadina eHrusn cTabuim3aTop

UV2: Varpabunadina eHrus1 cTadmim3aTop

UV3: Cmona ¥3 Tapkubuna 1:3 HucOaTaaru apajiaiiMacuHu CaKJIaam.

UV7: Yarpabunadina eHruin ctabuin3aTop

UVS8A: Ynarpabunadia eHrun ctabmimn3arop

UVE8B: Cwmona ¥3 Tapkubuga (Homunan) 2000 ppm UV1/UV7 (1 kucm Ba 1/3
kucMm) Ba 500 ppm AO1 (ymymuit mukgopu 2500 ppm) apananimMaHy cakiaiau.

UVS8D: Cwmona ¥3 tapkuouna (HomuHai) 3500 ppm UV1/UV7 (1 kuem Ba 1/3
kucMm) Ba 1000 ppm AO1 apanammanu cakjiaiam.

UVEE: Cmona ¥3 Tapkubuna (Homunai) 3500 ppm UV1/UV7 (1 xucm Ba 1/3
krcm) Ba 1000 ppm AO1 apanammManu cakiianiau.

bomika KyluuMyasiapra: AHTUCTATUKIIAP, DKCTPY3Us YKapa€HUHU
OCOHJIAIITUPYBYMIIAP CaXka Ba OOIIKaIap KUPaJIu.

Cxmprex TexHonorusgcu Oyinua HI'XK 148 xun (Mapka) mMoaudTHIEH WILIA0
YMKAPUII KY34a TyTUITaH . By HOMMATUIIEH Xap XM yCyJulap Ouiad OyroM OJIMIN yYyH
KyJIJIall MyMKWH, SIbHU:

— Ilnenka

— bBocum octuaa Kyiumn (MHXEKTOPIIH MAKJIIIAIT)

—  KYBYp MIUIA0 YMKApUILIA

— Kaben Ba xunma-Xui 3JI€KTp TOKUHU YTKa3yBUUJIAPHU YCTUHU KOILIallia

— Ilydnam ycynu 6unan OyioM onumiaa

— JIucr XonaTaaru nojau3TUIICH IaH TEPMOILAKIUIAL YCYJIU OMIaH OyrOM OJIMIIIA

— Poranuon maxmianiga

— OpueHTrpnanras CTpyKTypajld MaxCyJjoT OJUIIAa Ba XaK030J1ap.

By ycynnapHu Kynnaiml y4yH MOJIMATUIIEH aHUK OMp TEXHOJIOTHK Ba HKCILTyaTallioOH
KypcaTkuura ara Oyiauim kepak. by kypcarkuunap Kyiuaaru sxaiBaijia KeJITHPUITaH.

¥ - IONMATUIICH MapKaiapy |-MI0Basa KEITHPUIITaH.

TaxkpopJaum yuyyH caBoJuiap.
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1. Top, ypTa Ba KEHI MOJIEKYJIIp MAacCaBUW TAKCUMOTHU TYIIYHTapuO OepuHT?

2. Huma yuyH mnonumep MoJieKyJlacu MNOJIUAMcHepc Oyinaau Ba KaHJal
aHUKJIaHa U ?

3. CrIPPTEK MOIMATUIICH MapKajJapuHU HOMEHKIIATYpCH HUMaJaH noopat?

4. [Inenka onuml ydyH MOJIMATWIEH KaHal KypcaTKW4japra sra OYyidim
MYMKHH?

5. Wrxexiust yCynu OpKaiM MIAKJJIAl YYyH KalCH MOJIMATUIICH MapKacUHU
TaHam Kepax?

6. 11D1 mapkanu cMonaHu u3oxjiaad 6epunr?

7. 2711M3 mapkanu cMoJIaHu u30xJad OepuHr?

8. Oxkcuananui UHTrHOUTOpIApUHY KaHAal Oenruiananm?

Q. VYabTpabunadia crabunuzaTopiaapu KaHaai Oenruiananm?

10. [ yu copT NOMWATWIEH CMOJaJIapuHU OeNruwiamjga pakaM HUMaHU
Kypcaraau?

Anaduériap

1. HIT'XK Kypuiui OomkapMacuHUHT GoH MaTepraiapi. 1998 iini.

2. “Polyethylene” End-Use Properties and their Physical Meaning. Vury V.

Kissin Hanser 2015
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ATPOD® MYXUTHU MYXOPA3ZA KNI

(Pema:

1. Cymok yukuHIU

2. KarTuk yuKuHIMIap

3. T'a3cuMoOH YMKHUHAMIAD
\

Taany cy3 éa uoopanap. Ixonoeus, Wypakianeau, cys zaxupanup, Opon oeneusu,
Xaso ugnocianumu, Yyeeapasuii MymKuH 0y12an MUKOOp, KAmmuk, Cyiox, 2a3CUMOH
yuKUHOUIap, axer.

Okonorust MmyaMmmocu Ep r03WHUHT Xamma skoiinapua xam noi3ap0, hakat yHUHT
KECKMHJIMK Japakacu TyHEHUHT TypJid MaMJIaKkaTiapuaa TypIudagup.

V36exncronna Mypakkab, Xa(mu BasHAT BYXyIAra KeIMOKAa. ByHmait Basusrt
KyWuaaruiapjaH uoopar:

EpJIapHUHT Iy pIaHTaHINTH Y 30€KHCTOH YUyH 3KOJOTHK MyaMMOIHP.

CyB 3axupanapUHHUHT, U1y KyMJIaJaH €p YCTH Ba €p OCTH CYBJIAPUHUHI KECKUH
TAHKUCJIMIY Xamaa U(IIOCTaHTaHJIMTH KaTTa TalllBUII TYKIUPMOK/IA.

Opon aeHru3uHu Kypud 00puIl XaB@u KOST KECKUH MyaMMO.

XaBo OYIUTMFUHUHT HQIIOCIAHUIIM XaM pecIyOJiMKaaa 3KOJOTHK XaB(CU3IMKKA
COJIMHAETTAH TaXTUIIUD.

MyTaxaccuCIapHUHT MabJIyMOTHra Kaparahjaa, xap WHIM pecrnyOJIMKaHUHT
atMoc(epa xaBocura 4 MUJUIMOH TOHHAra SIKMH 3apapiii Mojjajiap KYUIMJIMOKIa
IIyJApHUHT SPMUA  YTJIEPOJl OKCHUAWTa TyFpu Kemamu, 15 % dQousunu yriaepos
yukuHauIapu, 14 % GousuHu OATHHTYTYPT Kyl oK, 9 % (HOou3HHH a30T OKCUIH,
8 % (omsmHU KATTUK MoJanap TalIkui 3Taau Ba 4 % Qowusra sKuH y3ura Xxoc YTKUP
3axapyiv MoJajIapra Tyfpy Kellaau.

Atmocdepana yriaepoJ WHKUHAMHUHT KynaiuO OOpUIIM HaTWXacuia y3ura xoc
KeHI Kynamaaru uccukxoHa sddextu Byxynara kenaau. Okubatma Ep XaBOCHUHT
V¥pTaua xapopatu opTHO KEeTau.

By »oKkoioruk MyaMMOJApHUHT OJJAMHU OJUII YYyH UHUKUHAMCU3 HIILIA0
YUKAPUIIHA WYJIra KyWWIll, YUKAHIWIAPDHU KaWTa HWOUIall €KW 3apapCU3JIaHTHPHILL
unuiad 4YMKapuIl KOpXOHajapuja To3ajlall MocJaMalapuaaH KeHr (oiganaHuil,
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aTMocdepa XxaBocUra YMKa&Trad ra3 4aHrjapyuHu KaiTa uuuiail, yuuiad KoMl yJIapHH
3apapCU3IaHTUPHUII MyXUM aXxaMusITra ara.

[llynapar xXmcoGra onuO, XO3HPTH KYyHAa Y30EKHCTOHIA KypHIASTraH MIniad
YUKAPUII KOPXOHAIAPHUA 1Ty Macaiajiap MyXUM XHCOOIaHaIH.

bupon 6up MoamaHWHT YerapaBuii MyMKHH OVJITaH MUKIOPH JCTaHJa MOJJIaHUHT
WHCOH WIIT KOOWJIUSTH, CAJOMATIIMTH Ba KalpusATUTa calOMil TabCUp KypcaTMalauraH
KOHIEHTpalusiCH  TymryHwiaad.  ATmocdepara  uumkaérraH  Typiud  3axapid
MOJUTAJIADHUHT  3aXapiWiMK Japakcd yiaapHuHr 1 M° XaBogarm MHWJUIATPaMM
MUKJIOPUHU aHMKJIAII Yy Ounal Genrunadaan [mr/me].

ATMocdepa XaBOCUHM YaHT/IaH TO3AJAITHUHT KyWHJIard yCyJUIapyu MaBxKy/l.

1. I'paBUTaLIMOH yCYI.

2. Kypyk nHEepMoH Ba MapKa3/laH KouMa Ky4 acoCHa To3ajiall.

3. Kyitum ycynm.

4. OunpTpiian ycyJu.

5. DAEKTPOCTATUK YCYII.

6. ToBym Ba yapTpaToByIll €praMmuia KoaryJuall.

ATtMmocdepa XaBOCHHU 3axapiiv raszjiap/aH abCcopOIMOH, ajfcOopOIMOH, KAaTaUTUK
Ba TEPMUK yCyJUIap OWJIaH To3ajall MyMKHUH.

OkaBa cyBJIapHU TO3aJlalll yCyJIIapu Kyhduaaruiapra OyiuHaau.

1.Mexanuk To3aiail ycyJiapu: GuibTpiiail, THHIAPHUIIIL.

2.Du3uk-KUMEBUHN yCyJutap: Koarysius, QIokyssius, GpaoTaius Ba X.K.

3.Kumésuii ycyn:

a) Perenepatus ycyi: ajgcopOiusi, Xaiamn pekTuduKarms.

0) JlecTpyKTHB yCyJI: OKCHIJIAI, TEPMOOKHC/IJIAII.

4. broKUMEBUH YCyIT: KUCIOPOIIN adpOo0JId Ba KUCIOPOJICU3 MYXHUTIa aHA3POOJIIH.

Ounu SCLAIRTECH TtexHonorusicu Oyiinya WIIJIOBYM OUpP HEYTa KypUIMaHU
KYpuO YnKamus3.

1000 pakamnu (Oenrunu) KypwiMma. by KypuiManad Kydugarv ra3 KypuHUIINIAru
qyuKUHAWIAp ynkaau. [Iuponus neungan yukaaurad JOMHA ra3u. Y HUHT TapKUOUIaru
a30T Ba OJITMHTYTYPT OKCHJJIAPU KOHIIEHTpanusiapy Terunumya < 120-150 mr/m® Ba <
1 mMr/m® KuiimMaTiapra sra.

KypunManan cytoK YyukKuHAU cudaTuga moJIuMep MOWM axkpaliaayd. Y HUHT MUKJIOPH
kyHura 300 Kr.HA Tamkwi Kuiaad. by MOWHM yTUIU3aIus KWINAII MaKcaaura muposIu3
YUYYH MyJDKaJJIaHTaH KOKCJIAIl MEYUHUHT XOM-alll€CUra KyIniiau.

Tozanam-0yraaTuin WHXEKTOPUHHM TO3ajlall HaTwkacuaa 175 Kr KAaTTUK HaM
YIIIEpOJT XOCHJI Oyanu. YHU To3ajanm iuiura 2 MapoTtaba amanra ommpuiaan. by koke
HaBou maxpujaru neMeHT 3aBoaura XxoM-amé cudatvaa UIUIaTUIl Y9yH F000pUIaIu.

AKTUBJIaHTaH KymMupiau amuH Quibtpugan 35 M°  YHKUHIA YWKAJIH. by
KYPUJIMaHUHT UIUIAI BakTH 3-5 Wi, by unkuaaun HaBou maxpuaarv ieMeHT 3aBOJIUra
r1000opuIaIn.

WNmkopau KOJOHHAHW IOBUIIAH, aMHUHHU XaiJaligaH, CeMWIl XaXMJaH Ba

uIiocaaHraH OKOBa CyBJIap XOCHJI OYyIa/iu.

2000 pakamim Kypwima. ['a3cuMOH 4ukuHaWiaap. [{ukiorexkcan —cakJjaii
pe3epByapuaH y3IyKiIM paBulnja coatura 1,6 kr raz unkuO typaau. ['a3 tapkubuaa
78,6% N2, 21,4% nuknorekcan MaBxya. by rasz atmocdepara ynkapusiaiu.
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Karanuzarop cakiarnurau xadgracura 1 Mapra mamMoslaTUIl HaTHKacua coaThra
315 kr (248 wm%r) ras umkamu. By ras tapxubuma 4,2% cys, 92,8% Nj, 2,2%
nukiiorekcad Ba 0,8% HCI 6ynagu.

3aBOHM WIITa TYWUPUIT €KW TYXTATHIN, aBapusi €KW HOCO3JUKIAp NalI0
Oyiranga Malrbaliv ra3u maiao 6ynamm.

Cywok yukunau. [lonumep uyukuugunap (KOBYIIKOK cMmaskanap) Mukgopu 200
Kr/coat (Mebép), 1215 xr/coat (Max).

Yukuaau 40% uuknorekcad, 25,0% »sTunuukiorekcad Ba 5% macT MOJEKYJISIpP
noJimmMepIIapJan uoopat 6yauo ynap Oyr reHepaTopuia EKuIaau.

Karrtuk unkusmmiap. Mumura 165 MeTpuk TOHHA cH(ATCU3 TIONMATHICH XOCHI
o0ynu6, ynunr tapkubuna 91% IID Ba 9% cyB Oynaau. by YMKMHIM YTUIU3ALMSICH
KOMILJIEKC/IaH TallKapua aMmaira OlupuiIaiu.

3aBoanan wwmmra 1120 1. Al,O3 xocun 6ynaau. Y 1ieMeHT 3aBOAMHUHT MULITUPHIILL
neyura Kymumua cudaTtua uinuiaTuiaan.

3aBonman uMwimra 80 ToHHa cuimkarenab Ba 10 TOHHA MOJEKYNSp 3JaK acoCH
YUKAJIU.

Kypunima 8200 191K Komutapra KaJIoKIam KypriMa TH3UMH.

Kartuk ynkunaunap. KommapHuHr muptunnimm Hatvkacuaa vvmmra 600 metpuk
toHHa [ID rpanymanapu Tykunagu.

By uynkuHuIap XaM KOMIUIEKC/IaH TalllKapuaa YTHIN3alUs KAJIUHAH.

KanoxioBun Matepuan cudatuaa 11D makernap Ba IISHKAa MuuaTwiaau. Mnmmra
6000 xr I19 capd 6ynmanu.

[I¥pTan ra3 kKuME KOMIUIEKCH/Ia Xap XUJI YNKUHAWIAPHU UYKOTHIIl y4yH OMp KaH4a
Tagoupap Ky3aa TYTUITaH mryJiapAadH OUpu YMKUHIWIAPHU EHIUPUIL MOCIAMACHITYD.

By Mocnamara 3aBojHM Xap XWJI HyKTaJapuJaH KyBypJjap OpKalu EKHIIl Y4YYyH
YUKUHIUIap 1000puiIaau OKUM MUKIopu Hopma Oyitmua 200 kr/coar, makcumym 800
KI/coaT ra MyJDKajUlaHraH Oy YMKUHJIWJIap KaToOpura nacT MOJEKylda OKUpPJIMKKa 3ra
OyJraH MONMATWICH XaM Kupaau. Xyjulac KuiuO alWTraHja CyroK XoJjataara Oapua
YUKUHAWIAP EKUIITa F0OOpUIIaIH.

ATmocdepara uyukKapu0d TalIaHAAUTAaH YUKUHAWIAP KaTopura: (akesblaH
YUKAa€TraH Ta3CMMOH MOJJanap, CakjOBYM pe3epByapAaH (MAMILIIAPAAH) XOCHI
OynaéTran ra3cCMMOH MoJ1ajiap Ba OomIKaap.

KATTUK XOJIaT/Jard YMKWHAWIAPHU WIJIATUI TYKpPUCHIA IOKOpUAa alTUO YTHUIAH
(Oynmapra monmMmep, CHJIMKAareib QIIOMUHUN OKCHAJAp KHPAad, KaTaiu3aTop

KOJIJIUKJIApH ).

TakpopJam yuyH caBoJiiap.

1.MonaHuHr yerapaBuii MyMKHH OYJIraH MUKJIOPH JIETaH1a HUMaHU TyITyHacu3?

2.11lypran kuMEBMN KOMIUIEKCHAA KaHAAM CYIOK YMKWHIWJAP XOCHJ OYiaau Ba
YHUA HUMa KUJIMHAAU?
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3.I'ascumon unkuHaMIap [lomu THIIeH CHHTE3 KUIUIIIA Kaepia Xocui 0ymaan?
4 XaTTUK YUKUHAWIAP MOJTUATUIIEH YUYacTKAaCcHla HUMa X1UcoOura Xocui Oynaau?
5. MmnaTtuiran anblOMAHAA OKCHTHA HUMA KHJIAII MyMKHH.

Anadouéraap.

l.®oumoBort Marepuan Ymnpasiernue no crpourtensctBy HII'XK “PykoBonctso
JuueH3nara 1o 0e30macHOCTM M OxXpaHe cKpyxxarouieil cpenbl”. IllypraHckwmii
I'asoxumuuecknii mpoekT Hamwonamsaas Kopropamus V36eknedreras PecryGmuika
V306ekucrtan 1998 r.
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MNOJUITPOIIUJIEH BA ITIOJIMU3OBYTUJIEH UIIIJIAB
YUKAPUILI TEXHOJIOTUACH

fPe)Ra: \

1. TlonumponuieH UIIIa0 YUKAPHII TEXHOJIOTHICH

2. TonunpomnuneH xoccanapu

3. TonuuzoOyTuieH MiLIad YUKAPHUIL TEXHOJIOTHUSICH
4. TlonuuzoOyTHiIEH X0ccacu

\ J

Taanuy __cy3 _ea___ubopanap. Ilponunen, noaunponuieH,  uUzo0ymuieH
nonuuzobymuner, Hamma, yusmunanvromunuii, Xaop yu mumau, Kyuu MOJEKyIaIu
noauuzooymuieH, 6op hmopuo, uz00ymui Cnupmu, Cyox SMujieH.

[Tomunponunen FOMbB cudatrna nponuineHH: MoAMMEpIIall Hyau OUJIaH OJIMHAIN.

CH CH
NnCH, = [ —| —CH, [ + 71xorc | monw; (17 kxan | monw)
CH, CH,

n

[TonmunponuieH TamKW KYPUHUIIM Ba aWpuM Xoccalapu OWJiaH MOJUATHIICHTa
VXIIamn JIGKUH Xapoparra TYpPFYHJIUTH MOJHMATUIICHIaH IOKOpH Ba Oy kypcarkud 160-
170°C ramkwmn stagu. 1y 6Gunan Gup KaTopia IMOIMIPOIMIEH MYPT IOJIUMEDP LypHU Ba
MypTauk Temneparypacu — 10-15°C.

Xozupru xonataard nogunponwieH 1955 imnga unoia® yukwiran OyHUHT Y4YyH
KoMIUIeKC Katanuzaropiap Kyjutanwirad AIR3 Ba TiCLs. 1965 #finnma Utanus dupmacu
“Montecatini” Oy TEXHOJOTHUSHU UIIA0 YMKUO Y3mamtupan Ba TappakueT srtupau. [y
cababmu 1975 tiunga nynéaa 3 MIH. TOHHAJAH OPTHUK MOJUIPONTUIICH UILIA0 YUKHIIIH.

[TounmponwieH CUHTE3 KWIMII YUyH WUIUIaTUiIaAurad npomwieH 98-99% Oymaumm
Kepak Ba Oy rasz Ba He()T MaxcCyJOTIapUIaH MUPOJIN3 OpKaiu onHaau. [lonumepusarus
yUyH HIUIATHIAJUraH MOHOMEP-TIPONMUIIEH HAMIIMKIAH, OJITHUHTYTYPTAAH, TO3aJIaHTaH
OynmumM mapt, akc xojga Oy Monjanap KaTaiau3aTopHu 3axapiaiau. Karamuzarop
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cupatumga Al(CyHs);s TiCl;  xymmanwnagu. [lonmumponmieH wHnuiad — YHUKapHUII
TEXHOJIOTHUSACH >KapaéHM NacT OOCHUMIA TMOJUATHIEH OJUII TEXHOJIOTHSICUIAH Jespiv
dapku iyK. [TomrmmepnaHuIn peakusacy apalalliTAPYBUX peakTopaa omd Oopriiaay Ba
0y peakuus 70-100°C xapopatma, 10-12 atM. Gocumpa monammepiaHuin Baktd 1-10
COATHH TAIIKWJI dTA/IH.

[TonruMmepnanuin kapa€Hua STUJIECHra HUCOATaH KaM MCCUKJIMK axpanud 4ukaau
(1400 wx/kr €km 335 KKaJ/Kr) OIYHHHT Y9yH TOJUMEpJIaHHUII OMp TEKCAa KeTaau Ba
peakiusi XapopaTUHU YMKKAH HCCUKIMKHU OHCOHJIMK OWJIaH OJIMO YMKHUII OpKalu
peaKkTop/Iaru XapopaTHU Ha30paT KUJIMHAIY.

[TonmunponwieHn uILUIA0 YUKUII TEXHOJOTUK CXeMacu pacMmia KenTupwiraH. by
pacMaaH KypuO TypuOCH3KHM AacT OO0CMM/IA TIOJIMAUTIICH OJIUII cXxeMacuaaH dhapku Hyk.

IHoaunponuiaeH xoccajapu.

[Tonmumepnanum >kapaéHua OJIMHTaH MOJMIPONUICHAA Y4 XHJI CTeperu3oMepiap
MaBXyIIyp: HW30TaKTUK, CHHAMOTAKTHK Ba aTaKTHK u30oMepiap. M30TTakTuk Ba
CUHAMOTAKTUK HM30MEpPJIapH  TOJUMNPONUICHHN KPUCTAUIMK  (a3acHHH  IOKOPH
KypcaTkuwiapra om0 Kejaau Ba Iy OpKalu MOJUIIPONUIICH MOJUATUIIEHTa HUCOAaTaH
IOKOpM KypcaTKhujiapra sra. MacajlaH OKYBUYaHJIMK TeMIIepaTypacH, MYCTaXKaMJIUTH,
spUTMasiapra 0apAOLUIMIY Ba XaKo3aJap.

[lomunponwieHHW alpuM HycXaJdapuHU, MOJEKYJsAp CTpyKTypacura Kapao
KYpCaTKUWIApH Kyluaa KEITUPUITAH:

3uwim T°C JleBop Kpucrammmxk
' KT/M° KAJTUHITUTH Japaxkacu
Wzoraktuk | 900-920 165-175 2,1 90
ATakTuk 850 70-90 0,46 0

by «kypcatkmuman kypuO TypuOCH3KM HM30TAaKTUK MOJMIPONUIEH KEHT
KYJUTAaHUJIAIU.

[TomunponuieHHn acCoOCUu KypCcaTKUWIapHu:

Buumuru 900-910 kr/m®

OxyBuannuk xapoparu 160-175%

Nmkanasum xapoparu —10°C

Buka G6yitnua

uccukukra ynpammmra 120°C

nomunponuienaan onuaran 6yroman —80°C nan 120°C raua skcuMyaTanys KMJIAII
MYMKHH.

bomka xaccamapu Oyiinuya (COByKKa 4YHMAAMIIMTHAAH TalIKapu) mHacT Oocumiaa
OJIMHTaH MOJUATUIICHIaH FOKOPH I0paJii alHUKCca PU3MKa-MEXaHUKa XOCCaIapH.

[Tonunponuienian SKCTPyKIMsA, O0OCUM OCTHAA KYyWHIIl YCYJUIApU OPKAJIA Xap XHII
Oyromiiap OJIMII MYMKHH: JIMCT, Tpy0Oa, Toja, 3JEKTpO, paguo TeJeamnmnaparypa
JeTajyIapy Ba KyJa Ky yil py3rop OytoMJIapHU OJIUII MyMKHH.

[TonunponuieHHN HapXH NOJUATUICHHUKUIaH MacTpok topaau (=10% ra).

IHoann300yTHJIeH HILJIA0 YHKAPWII TEXHOJOTHACH.
[Tonuu3o0yTuiaeH 300y THIICHHU TTOJIMMEPJIAIIl YU OWIaH OJIMHAIH.
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MoHoMmep H300yTHIIEH H300yTaHHU FOKOpPH Xapopariga Typiu KaTajliu3aTopiap
UIITUPOKU]IA TUPOJIU3 KWIHII OWJIaH OJMHAIH.

CaHoaTaa MKKH XWJI MOJUU300yTUIICH OJIMHAIU: KyHuMoeKyianu (moi. Maccacu
300-3000) Ba rokopu MoJiekytanu (Mojk. Mmaccacu 200000).

FOxopu mosexkynanu monmuu3oOyTHUIICH OJHMII YYyH KaTanuzatop cudaruga O6op
¢dropun (BF3) kynnanunaam, akTHBaToOp POJIMHUA U300y THIT CIUPT YHHANTH.

bop ¢ropun umtupokuma u300yTUICHHU MOJMMEPIAHUII KATHOH MEXaHU3MU
OpKalM KeTaau, IOKOpU Te3numkaa Ba nact xapoparda (-100°C). momumepnanum
TE3IUTMHYM HWI0pa KWIMII YYyH peakumscu cyiok dtuneH myxutuga (104°C) omub
O0opunanu. TeXHOJOTUK KapaéH pacM/ia KEJITUPUIITaH.

Io1MU300YTHIICH XOCCACH.

FOkopu Mosiekynanyu NoJUU300yTUIIEH KayUYyKCUMOH 3JACTUK MaTepuasl JIEKUH
KayudyKKa yXIila0 ByJIKAaHHU3alUsITa yupaMmailu, YyHKHM YHUHT MaKpOMOJEKyJacuaa Kyl
OOF HVK.

[Tomu3o0yTHIIeH IOKOpH KUMEBUN TYpFYHJIMKKAa 3ra Xamja y CyB TabCHpUTa
yygamid. [lonun3o0yTHIeH Y3MHUHT 3JIaCTUKIIMK COBYKKAa YHIAMIIUK XYCYCHSITIIApU
Oyiinya MOJMATUIICHIaH MOUIPONUIICHIaH FOKOPH TYPaJIH.

[Tommu300yTHIICHHH ailipuM XOccallapy;

3uwmuru 0,91-0,93 r/em3;

Mon. Maccacu 200.000

[umananwum xapopatu —75°C Ba x.3.
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C\TRANSLAT\Operation Manual PE\Product Technology Manual - Volume 1\OH
4.0 (1-13).DOC

OCHOBHASA UHOOPMALIUA 4.0 XapakTrepucTuUku NUHEMHOro
nonuatTunexHa
MONEKYNAPHASA CTPYKTYPA

MNONMMI3TUNEH BbICOKO? v/
OABNEHUA

NMHEWNHbBIN
NONUITUNEH
HU3KOW
NNOTHOCTU

[Tonuu3o0yTuiaeH acocaH MOJUATUIICH OWilaH apajamTupud Kabeilb caHoaTuja
KYJUTaHWIaTu. MeTal KyBypJlapHH HMYKH Ba TaIllKd CUPTJIAPUHU KUMEBUH MYXUT
TabCUPHUIAH CaKjall Y4yH Korutlama cudartuja Ba OMp KaHYa TEXHUK TapMOKJapna
KYJUTAaHUJIAIU.

TaxkpopJiaim y4yH caBoJLiap.

1. TomunponuneH wumuiad 4YUKApUIl YCYJIWHU TYUIYHTUpHUO OEpUHr Ba Yy
MOJIMATHUIIEH UILIA0 YMKAPUILY KalCH yCyJura sIKUH Kenaau?

2. Tlonmu3oOyTHIIEH OJUII TEXHOJIOTHICH TYIIYHTUPUO OeprHT?

3. Karruk xonataard NOJMNPONWICH MIIA0 YMKApUIL KUM TOMOHAAH Kauig
KWJIMHTaH?

4. Iurnep-Harra xaTanu3aropiapy MOJUIIPONNIIEH OJIMHUIINAA KYJUIAaHUIIaAU Ba
Kaiicu oupiapu?
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[ToaunponuieHHN acoCuil ypcaTKUuuIapuHu aiTuO OepuHTr?
M30TaKTeH NOIUMPONUICHHH TYIIYHTUPUO OepuHT?.
Kalicu xoccaiapy OWiIaH MOJUIIPOTIaH MOJUAUTICHAAH axpainl Typaau?
8. TlonumzoOyTuiieH UIUIa0 YUKAPHILJA HUMA YUyH MAcT TEMIEpaTypaad MyXUT
KYJU1aHumaau?
9. Tlommu3oOyTHIIEH OJMINIA KaTAIU3aTOP Ba COKATAIU3aTOPHU alTUO OepuHr?
10. TlomuuzoOyTriieHHH acocwii XoccamapuHu autu® Oepunr?. [lommm3oOyTuneH
CUHTETHUK KayuyKJap/laH KaHJal Ty3uauiy Ousnan dhapkiaHaan?

N oo

Acocuii agadouéTJap.

1. A.Il. Tomnocos, AWM. Junmnec “TexHomorus MNpoOU3BOJACTBA MOJUITUIICHA U
nosmnponwiena” JI. “Xumus” 1978, ctp 155-159; 170-206.

2. “Polyethylene film extrusion a process manual” B.H.Gregory 2016

Kyvimiumuya agaouériiap.

E.B. Ky3nenosB u ap. “Ans00M TexHonoruueckux cxem” M. “Xumusa” 1976 r. ctp.
5-15.
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MABPY3A-4. YPTA BOCUMJIA ITOJIMITUJIEH UIIJIAB
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UILIJIAB YMKAPHILI
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MABPY3A-11. TIOJMUASTUJIEH JECTPYKIIMICH BA YHU CTABMJIJIAILLL
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YUKAPUIL TEXHOJIOI' MSCH.
NJIOBAJIAP
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GLOSSARIY —1ZOHLI LUG’AT

Apparat (lat.) - ashob, texnik qurilma, moslama. Darslikda apparat termini o'rniga qurilma so'zi ishlatiladi.
Masalan, mexanik, gidromexanik ,issiglik yoki modda almashinish qurilmalari.

Aralashtirgich - kompozitsion polimer materiallar tayyorlashda qo’llaniladigan har xil konstruktsion tuzilishga
ega bo’lgan aralashtirgich.

Axborot texnologiyasi - aholining ruhiyatini, ijtimoiy, axlogiy, mafkuraviy, xuqugiy, maishiy, oilaviy odatlari
hagida yangi axborot olib turishi va buni o'z ta'lim tarbiyaviy ishlarida foydalanishi axborot texnologiyasini vazifalaridan
biridir. Bu yangicha mazmun — axborotlarni o'quvchilarga ma'lum vaqt chegarasida etkazish jarayonini tezlashtiruvchi
omillardan biridir.

Axborot texnologiyasining yana bir magsadi insonparvarlik g'oyalarini targ'ib etish bilan birga umumiy emas, aniq
bir shaxs tarbiyasiga garatilgandir.

Barbotaj (frans.) - aralashtirish, suyuglik gatlamidan gaz yoki bug'ni bosim bilan o'tkazish.

Barbotyor (frans.), idishning ichiga suv bug'i yoki gaz berishga mo'ljallangan turli shaklga ega bo'lgan
teshikli truba.

Dezintigrator (lat.) - kam abraziv mo'rt materiallarini yanchish (dag'al maydalash) mashinasi.

Diafragma (yunon.) - teshikli yoki teshiksiz plastinka (to'siq).

Diffuziya (lat.) - moddaning bir muhitdan konsentrasiyasi kamayish yo'nalishda targalishi. Diffuziya ionlar,
atomlar, molekulalar, shuningdek ancha vyirik zarralarning issiglik harakati tufayli yuz beradi .

Dispergirlash (lat.) - gattig yoki suyuq jismlarni mayin gilib maydalash.

Ekologik ta'lim - aholiga berilishi lozim bo'lgan tabiat bilan inson orasidagi munosabatlarni ifodalovchi bilimlar
tizimi tushuniladi.

Ekologik tarbiya - insonning atrof-muhitga nisbatan munosabatini tarbiyalashdir. Ekologik ta'lim-tarbiyadan bosh
magsad ham turli yoshdagi kishilarda atrof-muhit va uning muammolariga ongli munosabatni shakllantirishdan iborat.

«Ekologiya» - yunoncha so'z bo'lib, tirik mavjudodlarning yashash sharti va tevarak atrofdagi muhit bilan o'zaro
munosabatlari hamda shu asosda yuzaga keladigan qonuniyatlarni o'rganadigan fandir. «Ekologiya» atamasi 1866 yilda
nemis zoolog olimi E.Gekkel tomonidan kashf etilgan.

Eksperiment — so’zi lotincha «sinab ko’rish», «tajriba qilib ko’rish» ma‘nosini anglatadi. Eksperimental — tajriba
ishlari asosan ta‘lim-tarbiya jarayoniga alogador ilmiy faraz yoki amaliy ishlarning tadbigiy jarayonlarini tekshirish aniglash
magsadida o’tkaziladi.

Ekstruziyalash - termoplastik polimerlarni har xil profilga ega bo’lgan teshiklar orqali uzluksiz siqib chiqarish va
uni sovutish ekstruziyalash deb ataladi.

Elastiklik moduli (Ye) - materialning deformatsiyaga qanday qarshilik ko’rsata olishini ifodalaydi.

Elastomer — elastiklik xususiyatlari yuqori bo’lgan va gaytar deformatsiyaga ega bo’lgan rezinalar.

Elevator (lat.) - yuklarni tik yoki giya yo'nalishlarda uzluksiz tashiydigan qurilma.

Eritish — turli xil moddalarni maqgsadli (qaerda va ganday eritib ishlatilishiga garab) tayyorlab olishda
go’llaniladigan kimyoviy usullardan biri.

Flanes (nem.) - truba, armatura, rezurvuar, vallar va boshqalarning birlashtiruvchi gismi, odatda, boltlar yoki
shpilkalar o'tkazish uchun bir tekisda joylashgan teshiklari bo'lgan yassi halga yoki diskdan iborat.

Gazlift (rus.) - suyugliklar (neft, suv turli eritmalar va boshqgalar) ni ularga aralashtirilgan gaz energiyasi
hisobiga ko'tarish qurilmasi. Agar qurilmada gaz o'rniga sigilgan havo ishlatilsa erlift deb ataladi.

Gazoduvka (rus.) - havo yoki boshga gazlarni sigish va haydash uchun o'rtacha bosim) hosil giladigan qurilma.

Gidravlika (yunon.) - suyugliklarning harakati va muvozanat qonunlarini hamda bu gonunlarni injenerlik
masalalarini hal gilishda tatbiq etish usullarini o'rganuvchi fan.

Gidrodinamika (yunon.) - gidromexanikaning sigilmaydigan suyugliklar harakatini va ularning gattiq jismlar
bilan o'zaro tasirini o'rganadigan bo'limi.

Gidromexanika (yunon.) - suyuglikning muvozanati va harakati, shuningdek, suyuglikning unga botirilgan yoki
unda harakatlanayotgan jism bilan o'zaro tasirini o'rganadi

Gidrosiklon (yunon.) - bir-biridan massalari bilan farq giladigan mineral donachalarni suv muhitida ajratadigan
qurilma.

Gidrostatika (yunon.) - gidromexanikaning qo'yilgan kuchlar tasirida suyugliklarning ularga botirilgan jismlarga
va idish devorlariga tasirini o'rganadigan bo'limi.

Gorelka (rus.) - gazsimon, suyuq yoki changsimon yogilg'ilarning havo yoki kislorod bilan aralashmasini hosil
giladigan va uni yogish joyiga uzatadigan qurilma.

Gradirnya (nem.) - suvni atmosfera havosi bilan sovutish qurilmasi.

Granulalash (lat.) - moddaga mayda bo'laklar (granulalar) shaklini berish jarayoni.

Granullash — polimer xom ashyolarini ishlatishga qulay bo’lishi, yo’qolishlarning kam bo’lishi, atrof-muhitni
ifloslantirmasligi (changlanmasligi), transportirovkaning oson bo’lishi uchun o’lchami 3-4 mm li qgilib olinadi.

Hajmiy massa - hajm birligiga to’¢ri kelgan massa hajmiy massa deb ataladi.
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Issiglikka chidamlilik - polimer materiallarning yuk ta‘sirida o’zining mexanik puxtaligini yo’qotadigan eng
yugori harorat tushuniladi. Bunda ularning strukturasida hech kanday kimyoviy o’zgarish ro’y bermaydi.

Klapan (nem.) - mashinalar va truboprovodlarda gaz, bug' yoki suyuglik sarfini boshgaradigan detal. Klapan
bosimlar fargini hosil gilish (droselli klapanlar.), suyuglikning teskari ogimi paydo bo'lishiga yo'l go'ymaslik (teskari
klapanlar.), gaz, bug' yoki suyuqlik bosimi belgilanganidan ortganda ularni gisman chigarib yuborish ( saglash klapanlari.),
bosimni pasaytirish va uni maromida tutib turish (reduksion klapanlarda)da ishlatiladi.

Kompozitsion materiallar — ikki yoki undan ortiq komponentdan tashkil topgan moddalar.

Kompozitsiya tarkibi — kompozitsiyani tashkil gilgan komponentlar.

Kompressor (lat.) - havo yoki gazni yugori bosim bilan sigadigan mashina.

Kondensat (lat.) - gaz yoki bug'ni kondensasiyalashda hosil bo'ladigan suyuglik.

Kondensator (lat.) - moddalarni sovitish yo'li bilan gaz (bug") holatda suyuq holatga o'tkazadigan issiglik
almashtirgich.

Konveksiya (lat.) - muhit (gaz, suyuglik) makroskopik gismning siljishi, massa, issiglik va boshqga fizik
miqdorlarning ko'chishiga sabab bo'ladi .

Korpus (lat.) - mashina detali, odatda, mashinaning barcha asosiy mexanizmlarini ko'taradigan asosi, negizi
hisoblanadi.

Laminar ogim (lat.) - yopishqog suyuglik yoki gazning tartibli ogimi suyuglik go'shni gatlamlarini o'zaro
aralashib ketmasligi bilan xarakterlanadi.

Manometr (yunon.), suyuglik va gaz bosimini o'lchaydigan asbob. Atmosfera bosimini o'lchash uchun
barometrlar, nolga yagin bosimlarni o'lchash uchun vakuummetrlar ishlatiladi .

Modellash (rus.) - murakkab obektlar, hodisalar yoki jarayonlarni, ularning modellarida yoki haqiqiy qurilmalarda
tajriba o'tkazish va ishlashiga o'xshash modellarini go'llab tadqiq gilish usuli.

Mufta (nem.) - val tortki, truba kanat, kabel va boshalar biriktiriladigan qurilma.

Napor (rus.) - suyuglik ogimining berilgan nuqgtada solishtirma energiyasini belgilovchi chizigli kattalik.

Nasadka (rus.) - ayrim qurilmalarning ichiga solib qo'yiladigan har-xil shaklli gattiq jismlar.

Obrazivlik xususiyat — materiallarni biror bir truba ichida ogishi natijasida yoki aylanuvchi mexanizmlarni bir —
biriga ishgalanib yemirilib ketish jarayoni.

Oldindan qizdirish - polimer xom ashyolarini gayta ishlashmaun oldin uning tarkibidagi namlikni yo’qotish va
destruktsiyani oldini olish uchun gilinadigan texnologik tadbirlar.

Patrubok (rus.) - asosiy truba, rezurvuar va qurilmalardan gaz, bug' yoki suyuglik olinadigan gisga truba.

Plastifikator — polimerlarni elastiklik xususiyatlarini oshiradigan moddalar

Plastikatsiya — polimer xom ashyosini tashgaridan beriladigan issiglik yordamida yuqori elastik yoki govushog-
oquvchan holatga o’tish jarayonidir.

Plastmassalarning dielektrik xossalari - solishtirma elektr garshilik, solishtirma hajmiy elektr garshilik, edektrik
mustahkamlik (teshib o’tuvchi kuchlanish), dielektrik yo’qotishning tangens burchagi va dielektrik singdiruvchanlik kabi
ko’rsatkichlar bilan xarakterlanadi.

Polietilen, polipropilen, polivinilxlorid — sintetik yugori molekulali birikmalar.

Polimerlarning oquvchanligi - oquvchanlik materialning ma‘lum haroratda va bosim ostida oqib golipni to’ldirish
qobiliyatidir.

Prosess (lat.) - hodisalarning izchil almashinib turishi, biror narsaning taraggiyot holati, jarayon.

Psixrometr (yunon.) - havoning harorati va namligi aniglaydigan asbob.

Qotiruvchi — polimerlarni qolipga tushgandan sung uni shaklini saglab golish magsadida (masalan,
ko’pikpolimerlar) tezda qotirish magsadida qushiladigan moddalar.

Quritish - polimer xom ashyo va materiallarining tarkibidan namlikni chiqarib yuborish uchun qo’llaniladigan
texnologik jarayon.

Regenerasiya (lat.) - ish bajargan jismning dastlabki sifatlarini tiklash ,masalan, adsorblash jarayonida
adsorbentlarning xossalarini tiklash.

Rekuperator (lat.) - issiglik almashinish qurilmasi, unda issiglik eltuvchilarni ajratib turgan devor orgali ular
orasida issiglik almashib turadi.

Reologiya — polimerlarni oquvchanligini urganadigan fandir.

Sapfa (nem.) - 0'q yoki valning podshipnikka tiralib turadigan gismi.

Separasiya (lat.) - suyuq yoki gattiq zarrachalarni gazlardan, gattiq zarralarni esa suyugliklardan ajratish, gattiq
yoki suyuq aralashmalarni tarkibiy gismlarga ajratish.

Shtuser (nem.) - uchi rezbali biriktirish patrubkasi. Rezurvuarlar yoki qurilmalarning trubalariga yohud chigish
patrubkalariga payvandlanadi, kavsharlanadi yoki burab go'yiladi.

Sigilishga sinash - namunalarining sinib tushganga qadar siquvchi kuchlar ta‘siriga qarshilik ko’rsata olishi
qobiliyati plastmassalarning siqilishiga bo’lgan mustahkamlik chegarasi deb ataladi.

Skrubber (ingliz.)- changli gazlarni yuvish yo'li bilan tozalaydigan qurilma.

Solishtirma hajm - Material egallagan xajm uning massasiga nisbati solishtirma xajm deb ataladi.

Solishtirma hajmiy elektr qgarshilik (r,) - elektr maydoniga joylashtirilgan materialning 1 sm3 hajmdagi
o’tayotgan toki ko’rsatadigan qarshilikka aytiladi va u [Om . sm] bilan o’lchanadi.

Solishtirma sirt elektr garshilik (rs) - elektr maydonidagi materialning 1 sm2 yuzidan o’tayotgan tokka qarshilik
solishtirma sirt elektr garshilik (rs) deb ataladi va u [Om] bilan o’Ichanadi.
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Stabilizatorlar — polimer materiallarining mustahkamligi, termik bargarorligi, rangining bargarorligi va boshqa
xususiyatlarini oshirish magsadida qushiladigan moddalar.

Statik egilishga sinash - materiallarning eguvchi nagruzka ta‘siriga qarshilik ko’rsata olish qobiliyati statik
egilishga mustahkamlik deb ataladi. Bu chegaradan o’tgandan so’ng namuna sinib ketadi.

Suv shimlanuvchanlik - ma‘lum haroratda va vaqt mobaynida suv ichida turgan biror namunaga shimdirilgan suv
miqdoridir.

Tabletkalash — polimer xom ashyolarini qayta ishlash qulay bo’lishi uchun tabletka holiga keltirib olish usulidir.

Termoplast — bir necha marta termik gayta ishlash imkoniyatini beradigan polimer materiallari.

Texnologiya (yunon.) - mahsulot ishlab chigarish jarayonida xom ashyo, material yoki yarim fabrikatga ishlov
berish, tayyorlash, ularning holati, xossalari va shaklini o'zgartirish usullari majmui.

To’ldiruvchi — PVX kompozitsiyasi tarkibiga uning fizik va kimyoviy xossalarini yaxshilash va asosiy xom
ashyoni igtisod qilish uchun qo’shiladigan poroshoksimon moddalar.

Turbina (frans.) - berilayotgan ish jismi (bug', gaz, suv )ning kinetik energiyasini mexanik ishga aylantirib
beradigan birlamchi dvigatel.

Turbulent ogim (lat) - zarrachalari murakkab  traektoriyalar bo'yicha  turg'unlashmagan tartibsiz
harakatlanadigan suyuglik (yoki gaz,) ogimi . Bunday holatda suyuqlik tezligi va uning bosimi ogimning har bir nuqgtasida
tartibsiz o'zgaradi.

«Texnologiya» - tushunchasi fanga 1872 yilda kirib keldi va yunoncha «texnos»-hunar, san‘at, «logos»-fan,
so‘zlaridan olingan bo‘lib, «hunar fani» ma’nosini anglatadi.

Vakuum (lat.) - idishga gamalgan, bosimi atmosfera bosimidan anchagina past bo'lgan gaz holati.

Vakuum-nasos (lat.,rus.) - siyrak gazlar (vakuum) hosil gilish magsadida idishlardan gaz yoki bug'larni so'rib
oladigan qurilma.

Ventel (nem)- trubada harakatlanuvchi suyuqlik, gaz yoki bug' berish migdorini zolotnik yordamida rostlaydigan
berkitish--ochish moslamasi.

Ventilyator (lat.) - xonalarni shamollatish, aeroaralashmalarni trubalarda uzatishda havo yoki boshga gazlarni
haydash uchun kichik bosim) hosil giladigan qurilma.

Venturi trubasi (Italiya olimi J.Venturi nomidan) - bosimlar tafovutiga ko'ra, suyuglik, bug' yoki gaz tezligi
yoki sarfi o'lchanadigan qurilma.

Zadvijka (rus.) - truboprvoddagi ogim miqdorini pona shakliga ega bo'lgan zatvor yordamida rostlaydigan
berkitish-ochish moslamasi.

Zamonaviy axborot texnologiyalari, kompyuterlashtirish va kompyuter tarmoglari negizida ta'lim jarayonini
yangi axborotlar bilan taminlash rivojlanadi.

Zaslonka (rus.) - kanal (truba)ning kesim yuzini o'zgartiradigan hamda shu yo'l bilan undan o'tadigan gaz yoki
suyuqglik massasi va hajmini rostlaydigan moslama

Zichlanish koeffitsienti - ma‘lum miqdordagi qoliplanadigan massani qoliplash vagtida uning hajmining
o’zgarishini xarakterlaydi.

Zmeevik (rus.) - issiglik almashinish qurilmalarida isituvchi yoki sovituvchi eltkich yuborish uchun ishlatiladigan
spiralsimon truba.

Zolotnik (rus.) - sirpanadigan sirtdagi teshiklarga nisbatan siljib, ish suyuqligi yoki gaz ogimini kerakli kanalga
yo'naltiruvchi qo'zg'aluvchan element.
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Tuzuvchi: “KT” kafedrasi katta o’qit. B.Farmanov

Tagrizchilar: QarMlI dots.S. Lutfullayev
QarDU dots.M.Xurramov

Ushbu uslubiy ko’rsatma QarMII "Kimyoviy texnologiya" kafedrasi yig’ilishida (Bayon Ne 2019 ),
Texnologiya fakulteti uslubiy komissiyasida (Bayon Ne 2019 y) va Institut Uslubiy Kengashida (Bayon No
2019 y) muhokama etilgan va o’quv jarayonida foydalanish uchun tavsiya etilgan.
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KIRISH.

Polimerlar va ular asosidagi plastmassalarni texnologik, fizikaviyg fizik -mexanik,
issiglik -fizik va boshga xossalari katta axamiyatga ega. Chunki xar bir kimyo zavodi
ishlab chigarayotgan polemerlarni texnologik xossalarini (zichligi, oquvchanligi va
boshgalar) belgilashi shart, bu ko rsatkichlar orgali buyum olish texnologik parametrlari
aniglanadi. Olingan buyumni ekspluatatsiya gilish uchun uning xar xil fizik -mexanik,
issiglik - fizik, dielektrik va boshga ko rsatkichlarini aniglash lozim.

Bu gisga uslubiy qo’llanma Sho rtangaz kimyo kompleksida ishlab chigariladigan

polietilenni texnologik xossalarini aniglash usullari bilan bog’liqdir.
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1-LABORATORIYA ISHI
POLIMERLARNI MOY BENZIN VA SPIRT TA'SIRIGA
CHIDAMLILIGINI ANIQLASH

Plastmassalarning moy, benzin va spirt ta'siriga chidamliligi- ularga shu
suyugliklar ta'sir etganda o zlarining dastlabki fizik-- mexanik xossalarini saqglab
golishlik qobiliyatidir.

Polimer materiallarga moy, benzin va spirt ta'sir etganda ularda kimyoviy
destruktsiya (polimerlarning parchalanishi) sodir bo’lishi mumkin. Natijada ularning
fizik - mexanik xossalari (mustahkamligi, yuza qgattigligi, elastiklik moduli va boshqgalar)
ma’lum darajada o zgaradi. Plastmassadan tayyorlangan ko pchilik detallar moy, benzin
va spirt ta'siri bilan bog’liq bo'lgan sharoitda ishlatilganligi sababli ularning shu
moddalar ta'siriga chidamliligini aniglash muhim axamiyatga ega.

Moy,benzin va spirt ta'siriga chidamlilikni tekshirishda polimer materiallardan
olingan namunalarni bu agressiv suyugliklardan birida 24 soat vaqt mobaynida uy
xaroratida (20 £ 2°C ) ushlab turilsa, ularning og’irligi o'zgaradi. Bu tajribada
tekshirilayotgan polimer namunasi uzun to rtburchak shaklida bo’lib, uning o’lchamlari
(120£2) x (15+0,2) x (10+£0,2) mm ga teng.

Ishni bajarish tartibi. Tekshiriladigan namuna massasi analitik tarozida 0,002 g

aniqlikkacha tortilib, sig’imi 500 ml bo'lgan shisha idishlarga solib qo'yiladi. Idishlar
soni uchta bo’lib, ularga avvaldan mos ravishda benzin "Galosh™ benzin, transformator
moyi va etil spirt quyilgan. Har bir idish ichiga bir -biriga tegmaydigan qilib ikkitadan
namuna solinadi va 24 soat uy xaroratid goldiriladi. So'ngra namunalarni idishdan
gisgich (pintset) yordamida chiqarib olinib, fil'tr qog’oz bilan yaxshilab artiladi va qayta
tortiladi. Namuna suyuglik ichidan chigarib olingan vagtdan to uni tortguncha ketadigan
vagt 5 minutdan oshmasligi kerak. Namuna massasining o zgarishi foiz hisobida
ifodalanadi.

Hisoblash. Agar namuna massasi tekshirishdan keyin ortgan bo'lsa, chidamlilik

quyidagi formula orgali topiladi:
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bunda: g - moy, benzin yoki spirt ta'siriga chidamlilik, % ;g1 - namunani tekshirishdan
oldingi massaci, g; g2 - namunani tekshirishdan keyingi massasi, g.

Agar namuna massasi suyuqlik ichida ma'lum vaqt turgandan keyin kamayib
ketsa, u xolda xisoblash formulasi quyidagicha bo"ladi va natija manfiy belgi bilan

ifodalanadi:

bunda: g1 va g2 yuqoridagining o zi.

Odatda uchtadan namuna tekshirilib, ularniing o'rtacha arifmetik giymati olinadi.
To'ldirgich yog’och kukuni bo"lgan fenoplastlardan tayyorlangan buyumlarda moy,
benzin va spirt ta'siriga bo"lgan chidamlilik 0,03 . . . 0,05% bo"ladi.

Foydalanilgan adabiyotlar:

1. Y. M. Magsudov "Polimer materiallarni sinashga oid praktikum" Toshkent
"Oqituvchi” 1984 vyil, 13- 14 betlar.

2. Grigor'ev A.P. Fedotova O.Ya., Laboratorniy praktkum po texnologii
plasticheskix mass, M.: "Visshaya shkola", 1986, 495 s.
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2-LABORATORIYA ISHI
POLIMERLARNING ZICHLIGINI ANIQLASH
1. GIDROSTATIK TORTISH USULI

Bu usulniig moxiyati bir xil xajmda olingan sinalayotgan modda va ma lum
zichlikdagi suyuqglikning (masalan, distillangan suv) massalarini
0 zaro solishtirishdan iborat. Distillangan suv ish suyuqligi deb ataladi.

Gidrostatik tortish usuli goliplangan buyumlar (sterjen’, brus, trubkalar) zichligini
aniglash uchun qo’llaniladi.

Ishni bajarish tartibi. Sinash uchun massasi 0,2 ... 5,0 g bo'lgan namunalar olib,

ularning anig massasi (m1) tarozida 0,0002 aniglikda tortiladi. So'ngra tarozi pallasiga
ish suyugligi bilan to'ldirilgan stakan go'yiladi; xona temperaturasida tekshirilayotgan
namuna ingichka mis sim (diametri 0,04 . . . 0,06 mm) yordamida tarozi shayni
(koromislo)ga osib qo’yiladi. Shundan so'ng namuna suvli stakanga to’'lig botguncha
tushiriladi, bunda u stakan yon devorlariga va tagiga tegib qolmasligi kerak.
Namunaning mis sim bilan suvga botib turgandagi massasi (t2) topiladi.

Agar namuna suvga cho’kmay qalqgib tursa, simli ipga go shimcha yuk go'yish
mumkin:

Namuna osilgan ilgakdan olinadi, mis sim suvli stakan ichiga stakan devorlari va
tagiga tegmaydigan qilib tushiriladi. Shunday gilib m3 massa aniglanadi.

Hisoblash. Tortish natijalariga asoslanib hajmi namuna hajmiga teng bo'lgan
ma’lum zichlikdagi (ps , u jadvaldan olinadi) suyuglik massasi (m4) quyidagi formula
orqali topiladi:

m4=ml -(m2-m3)

bu erda, m1 - namunaning havoda tortgandagi massasi, g;
m2- namunaning mis sim bilan suyuqlik ichida tortgandagi massasi, g;
m3- mis simning (qo shimcha yuk bilan, agar u ishlatilgan bo'lsa) suyuglik ichida

tortgandagi massasi, g.
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Sinalayotgan namunaning aniglanayotgan temperaturadagi zichligi (p,) g/sm?

hisobida quyidagi formula orqali topiladi:

p=-------- Pc
m4

Sinash natijalari sifatida o tkazilgan tekshirishlarning o rtacha arifmetik giymati

olinadi. Ularni verguldan keyingi uch xonali songacha yozib boriladi.

2. PIKNOMETR YORDAMIDA ANIQLASH

Bu usulning mohiyati ham gidrrstatik tortish usuliga o xshash bo’lib, bunda bir xil
hajmda olingan sinaladigan va ma’lum zichlikdagi suyuqglik massalari 0°zaro
solishtiriladi. Piknometr yordamida qgoliplangan buyumlar, presskukunlar, granulalar va
bo lakchalarning zichligi aniglanadi. Buning uchun yon tomonida kapillyar trubkasi va
sig’imi 50 ml bo’lgan piknometrlardan foydalaniladi.

Ishni bajarish tartibi: Sinash uchun massasi 1 ... 5 g bo lgan namunalar olinadi.

Piknometr va uning probkasi sul'fat-xrom kislota aralashmasi bilan yuviladi, keyin
distillangan suv va etil spirt bilan yaxshilab chaygaladi. So'ngra uni quritish shkafida
yoki havo ogimida quritiladi. Shundan keyin piknometr ish suyugligi bilan to"ldiriladi,
havo pufakchalari yo'qotiladi va termostatga qo'yib 20, 23 yoki 27° C da 30 minut
davomida ushlab turiladi. Piknometrdagi ortiqcha ish suyuqgligi kapillyar trubka ichiga
o'rab kiritilgan fil'tr qog’ozga shimdirilib, belgi chizig’igacha keltiriladi. Keyin
piknometrning tashqi devorlari quruqg toza latta bilan artiladi va uning massasi (m5)
topiladi. So'ngra piknometr ichidagi ish suyugligini tokib tashlab uni yuqoridagiga
o xshash yuvib quritiladi, ichiga namuna solib tortiladi va uning massasi (ml)
aniglanadi. Shundan keyin, namuna solingan piknometr ish suyuqgligi bilan to’ldiriladi
va yuqoridagi operatsiyalar yana gayta bajarilib, piknometrning ish suyuqgligi va namuna

bilan birgalikdagi massasi (m6) tarozida tortib aniglanadi.
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Hisoblash. Sinalayotgan namunaning zichlik aniglanayotgan temperaturadagi

zichligi (py) g/sm?® hisobida quyidagi formula orgali topiladi.

ml p. -(m6-mb5) 0,0012

Pt= =m=mmmmmmmmmmmmemmmmee oo oo ,
ml-(m6-mb)

bu erda, m1l - namunaning havoda tortgandagi massasi, g; m5 - piknometrning ish
suyugligi bilan birgalikdagi massasi, g; m6- pikno-metrning ish suyuqligi va namuna
bilan birgalikdagi massasi, g; ps - ish suyugligi zichligi, g/sm3; 0,0012 - aniglanayotgan
temperaturadagi havo zichligi, g/sm?®.

Sinash natijalari sifatida o'tkazilgan tajribalarning o'rtacha arifmetik giymati

olinadi va ularni verguldan keyingi to'rt xonagacha yozib qo’yiladi.

Foydalanilgan adabiyotlar:

1. Y.M. Maxsudov "Polimer materiallarni sinashga oid praktikum™. Toshkent
"Oqituvchi, 1984 y. 9-11 betlar.
2. Grigor'ev A.P. Fedotova O.Ya., Laboratorniy praktkum po texnologii
plasticheskix mass, M.: "Visshaya shkola", 1986, 495s.
3. "Praktikum po texnologii pererabotki plastmass” Pod red.
V.M.Vinogradova M. "Ximiya" 1980g. Str. 226 - 227.
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3-LABORATORIYA ISHI
PLASTMASSALARNING ISSIQLIK - FIZIK
XOSSALARINI ANIQLASH

Issiglikka chidamlilik. Issiglikka chidamlilik deganda, polimer materiallarning
yuk ta'sirida o°zining mexanik puxtaligini yo qotadigan eng yugori xarorat tushuniladi.
Bunda ularning strukturasida xech kanday kimyoviy o°zgarish sodir bo Imaydi.
Issiglikka chidamlili ko'rsatkichi yukka xamda uni aniqlash usuliga bog’liq. Shuning
uchun bir xil materialda turli usullar bilan aniglangan issiglika chidamlilik
ko rsatgichining natijalari xam turlicha bo’ladi.

Polimer materiallarning ganday xarorat chegarasida ishlay olish qobiliyatini
aniglash ularning issiglik -fizik xossalari ichida aloxida o'rin tutadi. Polimer
materiallarning xaroratga bog’liqlik xossalari katta axamiyatga ega bo’lgani uchun,
ularni aniglash yo'llari mukammal o’rganilgan va buning uchun zamonaviy asboblar
mavjud.

Polimer materiallarning issiglikka chidamliligi, materal turiga qarab, xar-xil
usullar bilan aniglanadi. Masalan, gattiq va issiglikka chidamli material hisoblangan
reaktoplastlar uchun Martens usuli, Vika usuli, konstruktsion termoilastlar uchun esa
eguvchi kuch orgali issiglikka chidamlikni aniglash usuli keng targalgan.

Issiglikka chidamlilikni Martens bo yicha aniglash

Bu usulning mohiyati o'zgarmas tezlikda va sekin qizdirilayotgan (50 °C soat)
hamda o°zgarmas eguvchi kuchlanish (5MN/m?) ta'sirida bo’lgan namunalarning
ma’lum bir migdorgacha (6mm) deformatsiyalangan yoki sinishini ko rsatuvchi
xaroratni topishdan iborat.

Issiglikka chidamliligi 40°C dan past bo'lgan namunalar uchun bu usul
qo llanilmaydi.

Martens bo'yicha topilgan issiglikka chidamlilik ko’rsatgichi sinalayotgan
namuna materialidan tayyorlangan buyumlarni o'z fizik-mexanik xossalarini

0 zgartirmasidan ganday xaroratgacha ishlatish mumkinliligini ko rsatadi.
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Martens asbobining afzalligi shundaki, unda bir vaqgtning o°zida 3 ta bir xil yoki
xar - xil namunani sinash mumkin. Shkaf ichidagi havo xarorati simobli termometr
yordamida oIchanadi va uning simobli uchi sinaladigan namunalar o rtasida boladi.

Sinash uchun o'lchamlari (120+2), (15+0,5), (10+0,5) mm bo'lgan namunalar
ishlatiladi. Ular presslab yoki tayyor ma?sulotlardan mexanik ishlov berish yo'li bilan

tayyorlanadi.

Ishni bajarish tartibi. Standart namuna Martens asbobining yuqorigi va pastki gisqgichlari
orasiga vertikal holda o rnatiladi. Yuqorigi gisqgich richagning bir tomonida bo’lib, unga
qo'zg’aluvchan tosh o'rnatilgan.

Namunalar sinashdan oldin bir sutka normal sharoitda ushlab turiladi va ularning
0 lchamlari 0,1mwm aniglikda o’Ichab olinadi.

Qo’'zg’aluvchi yuk Pz ni richagning gaysi nuqtasiga o rnatish kerakligini topish

uchun masofa quyidagi formula bo"yicha hisoblab topiladi:

49 -b - h? 24 -P1+12-P2

bu erda: 13 - qo'zg’aluvchi yukning og’irlik markazidan sinalayotgan namunaniig
bo'ylama o0 gigacha bo’lgan masofa, sm; P1 - deformatsiya ko rsatgichining massasi,
kg; P2-richag va yuqorigi gisgichning birgalikdagi massasi, kg; |12 - richag og’irlik
markazidan (yuqorigi qisqichning uzunligi ham hisobga kiradi). Sinalayotgan
namunaning bo’ylama o'gigacha bo’lgan masofa, sm; b - namuna eni,sm: h -namuna
galinligi,sm: 49-eguvchi kuchlanish, MN/m?; 24 - deformatsiya ko rsatgichining
bo’ylama o’gidan sinalayotgan namuna bo’ylama o gigacha bo lgan masofa, sm; 0,65 -
qo'zg’aluvchi tosh massasi, kg.

So'ngra 13 masofa oralig’iga qo'zg’aluvchi tosh mahkamlanadi, qisqgichlar
orasiga namuna vertikal ravishda vint yordamida mahkamlanadi, richag esa gorizontal
holda bo’'ladi. Isitish shkafi eshigi berkitiladi va apparat elektr tarmog’iga ulanadi.
Xarorat uning rostlagichi orgali sozlab turiladi. Shkafdagi xarorat bir meyorda ko tarib
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boriladi. Xaroratning ko'tarilish tezligi 6 minutda (5+1) C yoki bir soatda (50+5) C
bo’lishi kerak.

Deformatsiya ko'rsatkichining asbob shkalasi bo’yicha (6+0,1)mm pastga
tushishiga mos kelgan termometr ko rsatishi sinalayotgan namunaning Martens bo'yicha
issiglikka chidamliligi bo"ladi.

Sinashni bir vaqtning o"zida uchta namunada olib boriladi va ish natijalari sifatida

ularni o'rtacha arifmetik giymati olinadi.

Issiglikka chidamlilikni Vika usuli bo yicha aniglash.

Plastmassalarning - issiglikka chidamliligini Vika usuli bo"yicha aniglash - kesimi
1mm? bo'lgan tsilindrik shaklli asbob uchligini o’ zgarmas yux ta’sirida namunaga 1mm
chuqurlikka botishidagi xaroratni o’Ichashga asoslangan. Sinash uchun galinligi Z mm
dan kam bo’Imagan namunalar ishlatiladi.

Sinash Vika asbobida o tkaziladi. Bu asbob isitish shkafi ichiga o rnatilgan bo'lib,
unda xarorat maxsus rostlagich moslama orqali soatiga (50 = 5) °C tezlik bilan
ko tariladi.

Namunaga ta'sir etuvchi kuch migdori sinaladigan materialga garab olinadi, bu
kuch ushbu material uchun mavjud bo’lgan texnikaviy shartlarda ko rsatilgan. Odatda
go yiladigan umumiy yuk (tosh) migdori 1000 . . . 5000g atrofida bo"ladi.

Vika usuli bilan fagat to ldirilmagan plastmassalarning issiglikka chidamliligi

aniglanadi. U toldirilgan plasgmassalar uchun yaramaydi.

Ishni bajarish tartibi. har safar sinashni boshlagada isitish shkafi ichidagi xarorat
(20£2) °C atrofida bo'lishi kerak. Namunani asbobga uchlik yuzi namuna markazida
joylashadigan hamda unga tegib turadigan qgilib o rnatiladi. Keyin namunaga yuk osilib,
apparat gizdiriladi. Temperatura xar bir gradusni aniq ko'rsatadigan termometr orgali
kuzatib boriladi va o'Ichanadi. Asbob uchligi namunaga 1mm chuqurlikkacha
botgandagi xarorat shu materialning issiglikka chidamliligi bo’ladi.

Odatda asbob elektr signal sistemasi bilan ta'minlangan bo’lib, uchlik namunaga

1mm chuqurlikka botishi bilan signal avtomatik ravishda chalinadi.
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Tekshirish kamida uchta namunada otkazilib, ularni o'rtacha arifmetik giymati
olinadi.

Foydalanilgan adabiyotlar:

1. Y.M. Maxsudov "Polimer materiallarni sinashga oid praktikum™. Toshkent
"Oqgituvchi”, 1984 y. 79-83 b.

2.Grigor'ev A.P. Fedotova O.Ya., Laboratorniy praktkum po  texnologii
plasticheskix mass, M.: "Visshaya shkola", 1986, 495s.

3. "Praktikum po texnologii pererabotki plastmass" Pod red.
V.M.Vinogradova M. "Ximiya" 1980 g. Str. 216 - 217.

4-LABORATORIYA ISHI
PLASTMASSALARNING FIZIK-MEXANIK XOSSALARINI ANIQLASH

CHO ZILISHGA SINASH. Plastmassalarning cho zilishga bo Igan mustahkamlik

chegarasi cho'z - enr yugori cho zuvchi kuchning namuna ko 'ndalang kesimi yuziga

nisbatidir.Cho zilishga bo"lgan mustahkamlikni sinash natijasida elastiklik moduli E dan
tashqari quyidagilar aniglanadi:
a)  cho zilishdagi uzuvchi kuchlanish (MPa) - namuna uzilganidagi kuchning uning
dastlabki ko ndalang kesim yuziga nisbati;
b)  cho’zilishdagi ogish chegarasi (MPa) - kuch miqgdori deyarli oshmasa ham
namunada deformatsiya sodir bo ladigan kuchlanish;

v)  uzilish vaqgtidagi nisbiy uzayish (%) - namuna baza uzunligi
orttirmasining namuna bazasining dastlabki uzunligiga nisbati.

Eng yuqori cho zuvchi kuch (yuk) namunaning uzilib ketishga olib keladi.

Material namunalari cho"zilishga maxsus uzish mashinalarida sinaladi.
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Bunda materialga noldan namunani uzuvchi kuchga gadar asta - sekin oshib
boradigan kuch ta'sir ettiriladi. Yuk miqdori kuch o’lchagichlar (dinamometrlar)
yordamida o’ Ichab boriladi.

Sinash uchun ishlatiladigan plastmassa namunalari (termoplast, reaktoplast va
gatlamli plastiklar) preslash, bosim ostida quyishga, shtamplash orgali maxsus press -
goliplarda yoki mexanik usullar yordamida tayyor mahsulotlardan olinadi.
Namunalarning shakl va o'lchamlari standartlashgan bo’lib, ular 5 xil ko rinishda
bo'ladi. Namunalarning tipi yuqoridagi rasmlarda va ularning o’lchamlari quyidagi
jadvalda keltirilgan:

Cho’zilishga sinaladigan namunalarning o Ichamlari

Namuna o Ichamlari, mm Namuna Xillari

I 1 11 \V/ V
Umumiy uzunligi, 115 350 150 80 80
L kamida
Kallak eni, B 25+1 | 20+0,5 - - 11,0+0,2
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Ish gismining uzunligi, 1. | 331 | 6005 - 40+0,5 | 40+0,5
Ish gismning eni,b. 6+0.4 | 10+0,5 | 20+0,5 - 5+0,2
Egri joylar radiusi, r. 14+0,5 | 60 nan - 6+0,2 6+0,2
KaM

R 25+1 - - -
Namuna sirtiga chizilgan
belgilar orasidagi masofa, | 80+1 | 11545 | 100+2 - 52+11
mashina gisgichlari
orasiga kirmaydigan
bo’lagi, A
Namuna ish gismining
galinligi, h 1.... 3.4 0,5...6 - 3..4
Baza uzunligi*, 1, 25+1 | 50+0,5 | 5,0+1 | 25+0,2 25+0,5
Kallak diametri, D - - - 11,0+0,2 -
Ish gismining - - - 5,0+0,2 -
diametri, d

*Baza uzunligini ko rsatuvchi chiziglar sinashdan oldin namuna sirtida belgilab
go yiladi.
bunda 1 xil

PVX plastikat) ega bo lgan

Namuna tiplari plastmassaning turiga qarab olinadi, yani

cho zilishida yuqori nisbiy uzunlikka (polietilen,
plastmassalar; 11 xil- ko pchilik termoreaktiv termoplastik va gatlamli plastiklar; SH -xil
shishaplastiklar: 1V va V xillar esa gomogen strukturali termoplastik va termoreaktiv
plastmassalarni sinash uchui ishlatiladi.

Listli va qgatlamli materiallardan sinash namunalari sinaladigan plastinkalardan
ikki yo'nalishda (uzunasiga va eniga) qirgib tayyorlanadi. Bunda namuna qalinligi
0 rnida o’sha varaq yoki plitaning qgalinligi golaveradi, lekin u 10 mm dan ortiq bo'lsa, u
vaqtda plitaning fagat bir tomoniga mexanik ishlov berish yo'li bilan uning galinligi 10

mm Ko rinishga keltiriladi.
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Uzish mashinalarining cho'zish tezligi har xil bo’lib, odatda u plastmassalar
uchun 10 ... 20 mm/min ni tashkil etadi. Ularning aniq giymati tegishli plastmassalar
uchun standart yoki texnikaviy shartlarda keltiriladi.

Ishni bajarish tartibi. Sinash ishlari uy xaroratida olib boriladi. Namunalar soni bir

xil materialdan beshtadan kam bo’Imasligi kerak. Sinashdan avval cho ziladigan
namuna ish gismining galinligi va eni o'lchanadi va uning ko ndalang kesim yuzi
aniglanadi. O’lchash namunaning kamida uchta joyidan 0,01 mm aniglikkacha
bajariladi. So'ngra sinalayotgan namuna mashina tutgichlari orasiga maxkamlanadi.
Sinash vaqtida mashina tutqichlaridan biri qo'zg’almay turadi. Odatda, wuzish
mashinalarining yuqorigi tutqichi qo’zg’almas, pastki tutqgichi esa qo'zg’aluvchan
bo’ladi. Qisqgichlap orasiga namuna o'rnatilganidan keyin unga noldan namunani
uzuvchi kuch hosil bo Iguncha asta - sekin oshib boradigan kuch tasir ettiriladi. Keyin
mashina shkalasidan namuna uzilgan vaqtdagi kuch miqgdori N (n'yuton) hisobida
belgilab olinadi.

Bundan tashqgari, pardali materiallar uchun uzilish vagtiga gadar uning ganchalik
cho zilganligi ham (mm) belgilab olinadi.

Hisoblash. Cho'zilishdagi uzuvchi kuchlanish oz Vva cho zilishdagi ogish

chegarasi ocnoz.0q quyidagi formulalar orgali topiladi(MPa);

GOcho'z = ======" ; Ocho'zoq — ;
b h b h

bu erda: Pp -namuna uzilgan vaqtdagi kuch, N;. Ptr - ogish chegarasi
boshlanishidagi kuch, N; b - namuna ish gismining eni, sm; h - namuna ish gismining
galinligi,sm.

Natija sifatida beshta tekshirishning o'rtacha arifmetik giymati olinadi.

Namunaning uzilish vaqtidagi nisbiy uzayishi (ecoz) Va oqish chegarasiga mos
kelgan nisbiy uzayishi (ecno'z.0q.) quyidagi formulalardan topiladi (%):

Aleho'; Alchoz.0g

Echoz— ~=========mmmse- 100, €cho'z.oq.= ~"~"mmmmmmm 100 ;

158



lo lo

bu erda:. Aleno, -uzilishdagi namuna bazasi uzunligining ortgan gismi, mm; Alcho'z.0g.-
ogish chegarasidagi namuna bazasi uzunligining ortgan gismi, mm; lo- namuna
bazasining dastlabki uzunligi, mm. Uzish mashinalarida odatda, maxsus mexanizmlar
bo’lib, ular namunani cho zuvchi kuch va bu kuch ta'sirida namunaning chozilishi

orasidagi bog’lanishni egri chiziq ko rinishida ifodalaydi.
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Oqish chegarasi aniq ifodalangan materiallar cho zilganda ogish chegarasining
boshlanishini anig sezish mumkin. Masalan, uzish mashinasida cho zuvchi kuchni
ko rsatuvchi strelka kuchlanish ogish chegarasiga yetganida to xtaydi va 0z bo'lsa ham
bir bo"linmaning o°zida turib qgoladi, shu vaqtda namunaning uzayishi orta boshlaydi.

Oquvchanlik chegarasini aniglovchi yuk, yuk o'smasa ham deformatsiya
o sishining dastlabki momentida yoki namunaning biror joyida toraygan qismi -
"bo’yin" xosil bolishi bilanoq o’Ichanadi. Kuchlanishni topish uchun, berilgan yukni
namunaning dastlabki ko'ndalang kesim yuzasiga bolinadi: 2 egri chizig, b nugtaning
ordinatasi - namunaning shartli ogish chegarasi bo'lib, u yukni namunaning dastlabki
ko ndalang kesimi yuzasiga nisbati orgali topiladi.

Bunda yuk "yuk - cho'zilish" grafigidagi 2 egri chizigning uning to'g’ri chiziqli
gisimiga parallel o'tkazilgan chiziq bilan kesishgan nuqtasiga mos kelishi kerak. Egri
chizigning to'g’ri chiziqli qismiga parallel o'tkazilgan to'g’ri chiziq abtsissa o'qidan

ma’lum uzunlikdagi kesimni kesib otadi.
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Shartli oqgish chegarasi, sinalayotgan material ogish chegarasiga ega bo'lgan
hollardagina aniglanadi.

Pcho‘z.oq

Foydalanilgan adabiyotlar:

1.Y.M.Magsudov "Polimer materiallarni sinashga oid praktikum™ Toshkent
"O qgituvchi” 1984 y. 47 - 51 betlar.

2. Grigor'ev A.P. Fedotova O.Ya., Laboratorniy praktkum po texnologii
plasticheskix mass, M.: "Visshaya shkola", 1986, 495s.

5-LABORATORIYA ISHI
POLIMERLARNING OQUVCHANLIGINI ANIQLASH USULLARI

Oquvchanlik - materialiing ma’lum xarorat va bosim ostida oqib press qolipni
to'Idirishlik gobiliyatidir. Bu shartli ko'rsatkich bo'lib, uni aniglash uchun turli
usullardan foydalaniladi.

Plastmassalarning ogquvchanlik darajasiga ko ra buyumlarni presslash yoki quyish
uchun kerakli solishtirma bosim topiladi.

Solishtirma bosim oquvchanlikka teskari proportsional bo’lgan miqgdordir, ya'ni
oquvchanlik ganchalik katta bo’Isa, bosim shunchalik kichik bo’ladi va aksincha.

Kam oquvchanlik, buyumlarining tola goliplanmasligiga, yugori oquvchanlik esa
materialni press - qolip orasida goladigan juda kichik tirgishlardan ogib /toshib/
ketishiga sababchi bo’ladi.
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Natijada ko'plab xom ashyo isrof bo'ladi. Oquvchanligi yugori bo’lgan
materiallar murakkab shaklli (konfiguratsiyali) va armaturali buyumlar olishda juda
qulay xisoblanadi.

Plastmassalardagi oquvchanlik polimerning tabiatiga, to'ldirgichning turi va
miqgdoriga hamda plastifikator, moylovchi modda va boshga qo shimchalarning bolish
yoki bo’'lmasligiga ham bog’liq. Masalan, plastmassa tarkibida bog’lovchi modda
ganchalik ko'p bo’lsa, u shunchalik oquvchan bo’ladi. Yoki to'ldirgich migdori ortib
borishi bilan (aynigsa yirik zarrachali va uzun tolali) oquvchanlik to'ldirgich migdoriga
proportsional ravishda kamayadi.

To'ldirgichli plastmassalarning oquvchanligini oshirish uchun ularning tarkibiga
plastifikatorlar yoki moylovchi moddalar qo shiladi. Termoreaktiv plastmassalarning
oquvchanligi Rashig press - golipida presslab olingan konussimon sterjenning uzunligini
/mm/ topishga asoslangan.

Termoplastik polimerlarning oquvchanlik korsatkichi suyuglanma indeksi degan
tushuncha bilan ifodalanadi. Termoplastik polimerlarda suyuglanmaning oquvchanlik
ko rsatkich PTR/ GOST 11645 - 73 bo yicha aniglanadi.

Termoreaktiv plastmassalarning oquvchanlik ko rsatkichini
Rashig bo'yicha aniglash (Rasm 1)

Ishni bajarish tartibi. O?uvchanlik ko rsatkichini aniglash uchun, Rashig press

golipiga 7,5 g tabletka ko rinishidagi press - kukun solinadi. Bu migdor fenoplastning

zarbly kuchlarga chidamli U5 va U6 guruhlari uchun 10 grammni tashkil etadi. 1-
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jadvalda fenoplastlarning ayrim guruhlari uchun konussimon namunani presslashning

texnologik rejimi keltirilgan.

1 - jadval
Preslash rejimlari Guruhlar
02-05; O8-010; 028; Sp1-Sp3; 31- U5, U6
E6; E8-EII; E15; Vx1-VXx6; Ul; UZ;
U4; J1-J6
Presslash xarorati, 150+2 170+2
°C
Presslashdagi 29,542 .4 44,0424
solishtirma bosim,
MPa
Ushlab turish vaqti, 3 3
min

Estlama: Fenoplast tarkibi va ishlatilish sohasiga ko'ra GOST 5689 - 79 bo yicha
yugoridagi guruhlarga bo'linadi. Bu erda O - umum magsadli; Sp -mahsus; E- elektr
izolyatsiyali; Vx- namlik va kimyoviy ta'sirlarga chidamli; U - zarbga chidamli; J - o'ta
yugori xaroratga chidamli.

Preslash vaqtida material press-golipning vertikal kanalini to’ldiradi; oquvchanlik
ganchalik yaxshi bo'lsa, u shuncha ko p pastga oqib tushadi. Namunani press - golipda
ushlab turish vagti tugagandan so'ng press - qolip ochiladi, uning ikkita yarim qobig’li
matritsa gismi bir -biridan ajratiladi va presslangan namuna chigarib olinadi (1-rasmga
garang). Sterjenning zich presslangan gismigacha bo’lgan uzunligi (mm) shu material
uchun oquvchanlik ko rsatkichi bo’lib xizmat qiladi.

Sinash natijalari sifatida ikki tekshirishning o'rtacha arifmetik migdori olinadi.
Ko pchilik fenoplastlar uchun oquvchanlik ko rsatkichi 90... 190 mm, voloknit u chun

20... 120 mm, aminoplastlar uchun 50...160 mm.
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Termoplastik polimerlarning oquvchanligini aniglash (Rasm 2)

Termoplastik polimerlarning oquvchanlik korsatkichi ekstruzion plastomerda
aniqlanadi. Uning o'lchovchi gismi ekstruzion kamera 1, porshen' 2, yo’naltiruvchi
kallak 3, kapillyar 4 va qo shimcha yukdan iborat. Qo shimcha yuk porshen' shtokining
yugorigi gismidagi vtulkaga qoyiladi.

Ekstruzion kam 2—pacm. CymoxaaHMa 300 °C gacha isitish mumkin.
" ORYVBUYAHAUK KVPCaTKHYHHNA

Ekstruzion kam lan iborat bo’lib, u uzunasiga

ARAKAGHAMIAH 3eCTDY3HOM
tushgan ikkita HAACTOMED CXEMAaC \n biri tsilindrning markaziy
gismidan o'tgan bo’lib, unga sinaladigan polimer solinadi. Ikkinchi kanal ichiga esa
simobli termometr o rnatiladi.

Termoplastik polimerlarda oquvchanlik ko rsatkichi "suyuglanma indeksi" deb
ataluvchi shartli atama bilan nomlanadi. Bunda yuqori xaroratda oguvchanlik xolatiga
0 tgan polimer ma’lum xarorat va bosim ostida asbobning standart teshigi (soplo) orgali
10 min ichida ogib tushadigan grammlar xisobdagi polimer massasini topishga
asoslangan. Suyuglanma ikdeksi g/10 min orqali ifodalanadi (rasm 2).

Markaziy kanal diametri (9,510+0,016) mm, uzunligi esa 115 mm, kanal kesimi
uning butun uzunligi bo’yicha bir xil. Kanalning pastki gismiga uzunligi (balandligi)
(8+£0,025) mm va diametri (2,095 £ 0,005) mm bo'lgan standart soplo 0 rnatilgan.

Markaziy kanal ichiga uzunligi kanal uzunligi bilan teng bo’lgan po’latdan
tayyorlangan porshen' - shtok joylashtirilgan. Porshenning pastki gismidan uzunligi

(6,35 = 0,10) mm va diametri kanal diametridan 0,06 mm kichik bo'lgan erigan massani

yo naltiruvchi kallak bor.
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Polimerni sinash uchun talab gilinadigan xarorat plastomerning sinov kanalida
elektr isitkich yordamida hosil gilinadi va xarorat avtomatik rostlagich yordamida
kerakli miqdorda ushlab turiladi.

Xar bir termoplastik polimer uchun sinash xarorati 0°zining texnologik
xossalariga ko'ra turlicha bo’ladi. Materialni ekstruzion kamera ichidan siqib chigarish
uchun kerakli bosim porshen' va unga qoyiladigan toshlar orgali hosil gilinadi.

Tekshirish uchun plastomer kamerasiga solinadigan polimer og’irligi va
kapillyardan ogib tushayotgan massani kesib turish oraliq vagti, olingan polimerda

taxmin gilinayotgan oquvchailik ko rsatkichiga bog’liq. Buni quyidagi jadvaldan ko'rish

mumkin.
2 - jadval

Suyuglanma Kameraga solinadigan Oraliq vaqti, s
indeksi,g\10 min polimer miqdori, ¢

0,1..05 4...5 240

05...1,0 4...5 120

10...35 4...5 60

35.,.10,0 6,.,8 30

20,,.25 6...8 10.....15

Ishni bajarish tartibi. Tajribani boshlashdan oldin ekstruzion kamera va porshen

15 min sinash haroratida ushlab turiladi. So’ngra kameraga tekshiraladigan material
solinadi va go'l bilan shibbalanadi. Kameraga porshen' tushiriladi va vtulkaga
go shimcha yuk qo'yiladi. Yuk go'yilgandan so'ng material kapillyar orqali sizib chiga
boshlaydi. Porshen' shtogining quyi aylanma chizigi ekstruzion kameraning yuqorigi
uchiga tushishi bilan, hamma siqib chigarilgan material kesib olinadi. Undan xisob
ishlarida foydalanilmaydi. Kesib tashlash bilan bir vaqtda, suyuglanmaning oqib tushish
tezligini o'lchash boshlanib, u porshen' shtogining yuqorigi aylanma chizig’i ekstruzion
kameraning yuqorigi uchiga tushguncha davom etadi.

Agar suyuglanmaning oqish tezligi 3g/10min dan kam bo’lsa, materialning oqish

tezligi shtok o’rtasida joylashgan ikkita belgi orasidagi uchastkada o"lchanadi.
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Suyuglanmaning ogish tezligini topish uchun xipchin shaklida siqgib
chigarilayotgan material yuqoridagi jadvalda keltirilgandek, ma’lum vaqt ichida kesib
turiladi. Havo pufakchalari bo'lgan xipchinlar tashlab yuboriladi, golganlari har biri
alohida 0,001 g og’irlikda tortiladi. Tekshirish uchun olingan xipchinlar soni uchtadan
kam bo Imasligi kerak.

Hisoblash paytida har biri alohida - alohida tortilgan xipchin og’irliklarining
o0 rtacha arifmetik giymati olinadi.

Suyuglanma oqish tezligi bir necha marta o’lchangandan keyin kapillyar
boshatiladi va asbob sovimasdan polimer goldiglaridan tozalanadi. Porshen' chigarib
olinadi va uni biror erituvchi bilan xo'llangan gazmol bilan artiladi. Kapillyar mis
otvertka bilan tozalanadi va kerak bo’lsa, ishlab turgan erituvchi ichiga solib go’yiladi.
Ekstruzion kamerani xam issigligida erituvchida namlangan latta bilan yaltirog xolga
kelguncha artib qo yiladi. Bu narsa keyingi tekshirish ishlarini bajarishda ortigcha vaqt
sarflashning oldini oladi.

Hisoblash. Termoplastik polimerlarning oquvchanlik ko rsatkichi "OK" quyidagi

formula bilan topiladi:

bu erda: Mg-xipchin massasi. g; t-xipchinlarni ketma -ket kesish orasidagi vaqt, s.

Polimerni sigib chigarish uchun bosimi uning oquvchanligiga garab xar-xil
bo'ladi. Masalan polietilenni "OK"ini aniqlash uchun ko'pincha harorat 190 °C va
polimerga ta'sir gilayotgan kuch 2160 g.ni tashkil etadi.

Foydalanilgan adabiyotlar:

1.Y.M.Magsudov "Polimer materiallarni sinashga oid praktikum™ Toshkent
"O qgituvchi” 1984 y. 35 - 40 betlar.
2.Grigor'ev A.P. Fedotova O.Ya., Laboratorniy praktkum po  texnologii
plasticheskix mass, M.: "Visshaya shkola", 1986, 495s.
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6-LABORATORIYA ISHI
POLIETILENNI MOLEKULYAR MASSA TAQSIMOTI DARAJASINI VA
KUCHLANISH KO'RSATKICHINI ANIQLASH

Ishdan magsad: Polietilenni molekulyar massa tagsimoti darajasini va kuchlanish
ko rsatkichini aniglash.

Kerakli moddalar: Granula yoki kukun ko rinishidagi 14 g polietilen.

Qo llaniladigan asboblar: Termoplastlarni oguvchanlik ko rsatkichini
aniglovchi plastomerlar. Polimer suyuglanmasini oquvchanlik ko'rsatkichi (M.1.-
suyuglanma indeksi) (g/10min) ma’lum sharoitdagi polimer suyuglanmasini (masalan
zichligi past polietilen uchun P=2160g yuk ostida topilgan kattalik) oquvchanlik
kriteriysi hisoblanadi. Bir xil oquvchanlik ko'rsatkichiga ega bo'lgan ikkita bir xil

polimer bosim oshirilganda turli xil tezlikda ogishi mumkin.

/i immE 4 _f Sir=2
L I B Selairiech Texinaoriacd
8l v itHud UHRApHIETTAH
E ¢ 1 _-=EJ13H}1HI'm.\ir\iepuust
% %
1{a
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i
i
U

Pacw 3.

Bu erda 1-chi egri chiziglar polimer suyuglanmasini (N'yuton suyuqgliklari ogish
gonuniga bo ysunmasligini) ifodalaydi. Agar suyuqlik N'yuton suyuqligi bo'lsa (2 -egri
chizi?), o’lchov kanalidan sigib chiqgarilayotgan ogim tezligi, berilgan bosimga to gri
proprotsional bo’ladi. Suyuglanma indeksi (oquvchanlik) bilan polimerlarni kuchlanish
korsatkichi orasida bog’liglik bo’lib N'yuton suyuqlanmalari uchun bu bog’liglik to’g’ri
proportsional va shu sababli N'yuton suyugliklari uchun kuchlanish ko rsatgichi
(kuchlanish eksponentasi) S.Ex.=1 bo"ladi.
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Sclairtek texnologiyasi bo’yicha olingan polietilen uchun yuklamani 3 marotaba
oshirish ogimni 4 - 9 barobar oshiradi. Bu esa S Ex ning 1,25 dan 2,00 gacha bo’lgan
kattaliklariga mos keladi.

Sclairtek texnologiyasi bo'yicha olingan polietilenda kuchlanish ko rsatgichi
kattaligi bilan polimerni molekula - massaviy tagsimoti orasida uzviy bog’liglik bor. Bu

bog’liglikni quyidagi jadvaldan (jadval 4) ko rishimiz mumkin.

4- jadval

Molekula -massaviy tagsimot Kuchlanish ko rsatkichi

MMT (inglizcha WMD) (eksponentasi) K.Ex.
(inglizcha S.EX)
Tor (N) 12 - 14
O'rta (M) 14 - 1,7
Keng (B) 1,7 - 1,85
Juda keng (UB) 1,85- 2,0

Shu sababli polimerni molekula - massaviy tagsimotini baholashda, kuchlanish
eksponentasini topish eng tez, oddiy va aniq usullardan hisoblanadi.
Polimer govushqogligini suyuglanmaga ta'sir etayotgan siljish tezligiga bog’liglik
egrisidan kuchlanish eksponentasini giymatini topish mumkin. Ushbu egri (rasm 6)

siljish tezligini turli giymatlarida polimerni govushqoqligi orgali uning holatini

aniglaydi.
Kuchlanish  eksponentasi  esa

13 siljish kuchi logarifmasiga nisbatan
x -
g as olingan egrining egrilish tangens
¢ Sclairtech TT5nn burchagi sifatida topiladi. .
E‘ KOMMEPLY HW&E
g Kovmape.
E AUSTIA30H S Ex=3 Rasm 6

Gclairtach

CLo AN Te3 AL

Polimerni kuchlanish
ko rsatkichini aniglash ham xuddi uning suyuglanmasining oquvchanlik ko rsatkichini
aniglash kabi amalga oshiriladi. Lekin bu xolda suyuglanma oqish tezligi ikki hil 2160g
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va 6480g (3 marotaba ortiq yuk) yuk ta’sirida o'lchanadi va kuchlanish ko rsatkichi
(kuchlanish eksponentasi) quyidagi tenglamadan aniglanadi:

19 {Jpago / J2169) 19 Usaso/ J2t60 )

1g ( 6480/2160 ) 0,477

Kuchlanish ko rsatkichining kichik qiymati, polimer govushqogligini siljish
tezligini keng diapazonida ushlab turadi. Kuchlanish korsatkichi yu?ori bo’lgan
polimerlarni esa suyuglanmasi mustahkam bo'ladi. Ammo S.Ex.ni giymatini yugori
bo lishi siljish kuchalanishini giymatini ham oshirishga olib keladi, bu hol esa ushbu
polimerlarni gayta ishlashda yuqoriroq siljish kuchlanishi (bosim) ishlatishga sabab
bo'ladi. Undan tashgari kuchlanish ko'rsatkichining qiymatini ortishi polimerni
yaltirogligini, zarbga chidamligini, o'z -0 zidan ogishga garshiligini pasaytiradi, hamda
turli uzunlikdagi makrolmalekulalarni turli va?tda qotishi (sovish  tezligi) sababli
polimerdan olingan maxsulotni egri -bugriligini oshiradi.

S.Ex. giymatini texnologik nazorat gilish, Sclairtek texnologiyasi buyicha ishlab
chigariladigan polietilenni molekula massaviy-tagsimotini boshgarish imkonini beradi.

Masalan polietilenni molekula -massaviy tagsimotini diapozonini toraytirishga,
etilenni aralashtirgichli avtoklavda polimerlash orqali erishiladi.

Keng molekula -massaviy tagsimotga ega polietilen ishlab chigarish uchun esa
polimerlanish jarayoni turlicha harorat va katalizatorlar ishtirokida, o’sayotgan zanjirni
uzish uchun reaktsiya muhitiga vodorod kirgazib turib quvurli reaktorda olib boriladi.
Undan tashqgari turli haroratga ega bo’lgan hom ashyoni aralashtirgichli avtoklavni
pastki va o'rta gismlaridan berish hisobiga ham polietilenni molekula - massaviy
tagsimotini rostlash mumkin.

S.EX. ni aniglash va MOT ni baholash
Kuchlanish ko rsatkichi kattaligi (kuchlanish eksponentasi) S.Ex. deb belgilanadi

va uni molekulyar -massaviy tagsimoti (MMT) giymatiga proportsional bog’ligligidan
topiladi.  Kuchlanish  ko'rsatkichinu  aniqlash, suyuqglanmaning oquvchanlik
ko rsatkichini tekshirish usuliga o'xshash bo’lib, faqatgina turli (2160 va 6480 g) yuk

ostida .{3 marotaba og’ir) amalga oshiriladi.
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Pacm 7. ILuacvomerp HHPT-1
1-FOx; 2-lpaunip; 3-3uclcrgfimrmll; 4-Comno;
5-Tepmonapa; 6-1ll1ok.

Plastometr quyidagi gismlardan tuzilgan: Uzunasiga ketgan 2 ta kanal tsilindr
po'lat korpus.  Birinchi kanal korpusni  markazida joylashgan bo'lib, unga
tekshirilayotgan material solinadi, ikkinchi kanalga esa termojuftlik o rnatilgan bo"ladi.

Korpusni markaziy kanalida tovlangan po latdan yasalgan porshen o rnatiladi.
Porshenni yuqori gismida almashtirib turiladigan yuklar majmuasini ushlab turadigan
vtulka bo’ladi. Markaziy kanalning pastki gismida mahsus soplo maxkamlangan boladi.

Plastometrning tsilindrida elektr qizdirgich yordamida 190+0,5 °S haroratni
ushlab turiladi. Belgilangan harorat potentsiometr yordamida avtomatik tarzda ushlab
turiladi.

ANIQLASH USULI
Tekshirishni boshlashdan avval tsilindr va asbob porsheni 190 + 0,5°C ga

gizdiriladi va shu haroratda 15 min. ushlab turiladi. Shundan keyin asbobni markaziy
kanali tekshirilayotgan material (7 g) bilan to'ldiriladi va porshen yuksiz tushiriladi, 4
min.dan keyin, ya'ni tsilindrdagi xarorat 190 ga gayta tiklanganidan keyin, porshenga
2160 g migdorda yuk qo’yiladi. Bu yuk suyuglanmani 0,3 MPa posim bilan bosadi. Yuk
qoyilganidan keyin material soplo orqgali sigib chigarila boshlaydi. Polimerni siqib
chiqgarilgan birinchi gismi (taxminan 1/3) tashlab yuboriladi. Ammo polimerni ushbu
gismini oqib chigish vagqti bilib olinadi va polimerni taxminiy suyuglanma oquvchanlik
ko'rsatkichi (SOK) aniglanib, 5-chi jadvaldan yangi namunalarni girgib olish vaqti
topiladi. So'ngra ortacha oguvchanlik ko rsatkichi aniglanadi.

10 *m Bu erda: m - kesib olingan
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J = e bo'laklarning o'rtacha og’irligi, g

t t -kesib olish vaqti, min.
5 - jadval
SOK ¢/10 min 0,15-1 1,0-3,5 3,5-10 10-25
vaqti, sek 240 60 30 20

3 ta aniglash natijasining o'rtacha giymati oquvchanlik giymati deb aytiladi.
Ogquvchanlik ko rsatkichi 0,15 - 25 g/10 min. bo'lgan polimerlar uchun 2,095+0,005 mm
li, standart soplo qo'llaniladi, oquvchanlik ko’rsatkichi 25 - 250 g/10 min. bo'lgan
polimerlar uchun esa 1,16040,005 mm li maxsus soplo qo’llaniladi.

Shundan keyin tekshiruv 6480g - (0,9 mPa) yuk ostida gayta o'tkaziladi va

kuchlanish ko rsatkichi quyidagi formuladan topiladi.

1g (Jeagn / Jzis0}

Keyin 4-jadval yordamida molekulyar - massaviy tagsimlanish darajasi topiladi.

Foydalanilgan adabiyotlar:

n

1.”Fondovie materiali upravleniya po stroitel'stvu SHGXK korporatsii
Uzbekneftegaz" Toma 1-3. 1998 g.

2.Grigor'ev A.P. Fedotova O.Ya., Laboratorniy praktkum po  texnologii
plasticheskix mass, M.: "Visshaya shkola", 1986, 495s.

7-LABORATORIYA ISHI
VIKA USULI BILAN POLIPROPILENNI YUQORI XARORATDA
SUYUQLANMAGA O‘TISHINI ANIQLASH

Plastmassalarning — issiqlikka chidamliligini Vika usuli bo‘yicha aniglash — kesimi
1mm? bo‘lgan silindrik shaklli asbob uchligini o‘zgarmas yuk ta’sirida namunaga
Imm chuqurlikka botishidagi xaroratni o‘lchashga asoslangan. Sinash uchun qalinligi

3mm dan kam bo‘lmagan namunalar ishlatiladi.
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Sinash Vika asbobida o‘tkaziladi. Bu asbob isitish shkafi ichiga o‘rnatilgan
bo‘lib unda xarorat maxsus rostlagich moslama orqali soatiga (50 + 5) °C tezlik bilan
ko‘tariladi.

Namunaga ta’sir etuvchi kuch miqdori sinaladigan materialga garab olinadi, bu
kuch ushbu material uchun mavjud bo‘lgan texnikaviy shartlarda ko‘rsatilgan.
Odatda qo‘yiladigan umumiy yuk (tosh) migdori 1000 ... 5000 g atrofida bo‘ladi.

Vika usuli bilan fagat to‘ldirilmagan plastmassalarning issiglikka chidamliligi

aniqlanadi. U to‘ldirilgan plastmassalar uchun yaramaydi.

| l J
HH R llk 4
wid 11 wiw
5 — t—
. L. ] _ .
| R 11 | l 1
‘ l | ,
' | ‘ : 2
: |
I"/ I
| !
‘ : :
: C )
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N . ) 4 e

4-rasm. Vika asbobi sxemasi. 1-namuna. 2- sterjen. 3-uchlik. 4-yuk. 5-isitgich shkafi. 6-deforfatsiya ko’rsatgichiga

ulanuvchi sterjen.

Ishni bajarish tartibi. Har safar sinashni boshlashda isitish shkafi ichidagi xarorat
(20 + 2) °C atrofida bo‘lishi kerak. Namunani asbobga uchlik yuzi namuna markazida
joylashadigan xamda unga tegib turadigan qilib o‘rnatiladi. Keyin namunaga yuk
osilib, apparat gizdiriladi. Temperatura xar bir gradusni aniq ko ‘rsatadigan termometr
orqali kuzatib boriladi va o‘lchanadi. Asbob uchligi namunaga 1mm
chuqurlikkacha botgandagi xarorat shu materialning issiqlikka chidamliligi bo‘ladi.

Odatda asbob elektr signal sistemasi bilan ta’minlangan bo‘lib, uchlik

namunaga 1mm chuqurlikka botishi bilan signal avtomatik ravishda chalinadi.
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Topshirig: Tekshirishni kamida uchta namunada o‘tkazing, ularni o‘rtacha
arifmetik qiymati oling.
Foydalanilgan adabiyotlar:

1. Y.M. Maxsudov "Polimer materiallarni sinashga oid praktikum". Toshkent
"Oqgituvchi", 1984 y. 9-11 betlar.
2. Grigor'ev A.P. Fedotova O.Ya., Laboratorniy praktkum po texnologii
plasticheskix mass, M.: "Visshaya shkola", 1986, 495s.
3. "Praktikum po texnologii pererabotki plastmass™ Pod red.

V.M.Vinogradova M. "Ximiya" 1980g. Str. 226 - 227.
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N

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.

23.

24,
25.
26.

27.

Poliolefinlar texnologiyasi fanian umumiy savollar

Polietilen hagida umumiy tushuncha (Etilen, Polietilen PE, Polivinilxlorid PV X, Polistirol PS)
Polietilenni qo"llash va uning afzalligi (Etilen oksidi, Sho rtan gaz kimyo majmuasi)
Polietilinni ishlab chigarish usullari (yugori bosim ostida olingan PE, past zichlikli PE, past va
0'rta bosimda olingan PE, chizigsimon, tarmoglangan PE)

Yugori bosimda radikal initsiatorlar ishtirokida polimerlash (yuqori zichlik polietilen,
ekzotermik reaksiya, radikal polimerlanish, radikal polimerlanish initsiatorlari)

Avtoklav va trubasimon reaktorlarda etilenning polimerlanish xususiyatlari (trubasimon va
avtoklav reaktor)

Polietilenni reaksiyaga kirishmagan etilendan ajratish (“past bosimli ajratish”, “oraliq bosimli
ajratkich”)

Siklga gaytariladigan etilenni tozalash va uni sovutish (fazoviy xolat, tarmoglangan polietilen,
etilenni tozalash)

Yugori bosimda polietilenni granulaga aylantirish (ekstrudor, granulyator)

Yugori bosim ostida olingan polietilenning tuzilishi va xossalari (molekulyar tuzilishi, gisga
zanjirli tarmoglar)

Polietilenning fizik—mexanik xossalari (elektr xossalari, optik xossalari, kimyoviy xossalari)
Past bosim ostida polietilen olish texnologiyasi (PBPE sintez gilish usuli, kompleks
katalizatorlar, gomogen va geterogen katalizatorlar, koordinatsion-kompleks katalizator
sxemasi)

Past bosim ostida olingan polietilenni xossalari (katalizatorning tarkibi, turi, dielektrik
Xususiyati, parametrlar, katalizatorni dezaktivatsiyalash)

O‘rta bosim ostida polietilen ishlab chigarish (o‘rta bosimli polietilen, xrom angidridi,
alyumosilikat, polietilen suspenziyasi)

Yunipol texnologiyasi bo‘yicha polietilen ishlab chigarish (YUNIPOL texnologiyasi, mavxum
gaynash, buten-1)

Polietilenning markalari (polietilen turlari, Rossiyada gabul gilingan GOST, asosiy bazaviy
marka)

Sklertek texnologiyasining afzalliklari (sklertek texnologiyasi, siklogeksan, buten-1, Sigler-
Natta katalizatorlari, vodorod)

Sclairtech texnologiyasi bo‘yicha polietilen olishda somonomer buten-1 ning roli (buten-1,
Sigler-Natta katalizatorlari, vodorod, “xom ashyo” polimerlash, sopolimer)

Sklertek texnologiyasi bo‘yicha polietilen olishda telogen N2ning roli (vodorod, “xom ashyo”
polimerlash, retsikl va yakunlovchi zonalar, reaktor sistemasi va molekula massa va molekulyar
massa tagsimoti)

Reaktorlar sistemasi va ularning ishlash rejimi (avtoklav, quvirsimon, reaktor trimmer, “xom
ashyo”, katalizator, vodorod, molekula massa, molekulyar massaviy tagsimot, Nel: reaktor 3+1:
reaktor 3—1)

Reaktor Nel rejimi bo‘yicha asosiy jarayon (zichlik, sistema, rejim, reaktor, Nel)

3+1 reaktor sistemasi (gibrid sistema, reaktor 3+1, sistema, rejim, reaktor)

Reaktor 3 —> 1 _(uchdan birgacha) rejimi buyicha asosiy jarayon (sistema, rejim, reaktor, 3—1)

Polimerlashda ishlatiladigan katalizatorlar (STD, TIB, SA, SV, ST, SU, SAV, SAV-2, f-Ti*,
V3 B -Titd, v3a)

Standart katalizatorlar sistemasi (STD, TI1B, CA, CB)

Termik ishlov berilgan katalizator sistemasi (TIB, HTC)

Katalizatorlarni igtisodiy optimallashtirish (konversiya, alkillash reaksiyalari, gomogen,
geterogen kataliz)

Katalizatorlarni faolsizlantirish va ularni olib tashlash (dezaktivatsiyalash, pelargonik kislota,
atsetil atseton)
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28.

29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

40.
41.

42.
43.
44,
45.
46.
47.
48.

49.
50.

51.

1.

Katalizatorlarni olib tashlash (aktivlangan oksid ammoniy, xelat birikmalar, liganda birikmalar,
v-faza)

Faolsizlantirish mexanizmi (pelargonik kislota, atsetil atseton, aktivlangan oksid ammoniy)
Katalizator (aktivlangan oksid ammoniy, xelat birikmalar)

Dezaktivator (liganda birikmalar, y-faza)

Polietileni ajratish (separatsiya va distillash jarayonlari)

Etilenni tiklash (separatorlash, distillash, IPS, LPS separatorlari)

Somonomer butenni tiklash (LB, HB, FE, RB kolonnalari, silikagel)

Sklertek texnologiyasida distillyatsiya jarayoni xagida umumiy tushuncha (bir jinsli suyuq
aralashma, suyugliklarni xaydash)

Siklogeksanni gayta tiklash (tozalash, distillyatsiya va adsorbent gatlami tizimlari)

Polimerni ajratish (past bosimli separatorda, erituvchining bug‘lanishi)

Polietilenni tozalash (ekstruder, kushimcha ekstruder, shlam rezervuari,)

Polietilenni granulaga aylantirish jarayoni (suyuq va qattiq qo‘shimchalar, “prisadki” granulani
tozalash)

Polietilenni quritish (stripper, kremniy dioksid, G-84)

Destruksiya turlari (destruksiya, stabillash, ingibitor, oksidlanish, fotokimyoviy destruksiya,
fotoliz, radiaktiv destruksiya, mexano-kimyoviy destruksiya)

Polimerlarning eskirishi va unga qarshi kurash yo‘llari (antioksidantlar, svetostabilizatorlar.
fotosintezatorlar, saja, qora qurim)

Polietilenning ko‘rsatkichlari (kuchlanish ko‘rsatkichi (S.Ex), molekulyar masaviy tagsimoti:
tor, o‘rta, keng, juda keng, kristallik strutura, o‘rtacha arifmetik, o‘rtacha vazniy va Z-o‘rtacha
molekulyar massaviy tagsimot.

Polietilenning markalari (polietilen turlarini nomenklaturasi va ularni ta’riflash ko‘rsatkichlari)
Polietilenning qo‘llanilishi (plyonka, truba, uy ro’zg’or buyumlari)

SHGKMda ragamli, belgili qurilma (1000, 2000 ragamli qurilma)

Polimerlashda atrof muhitni muxofaza qilish (shuraklangan, suv zaxiralir, xavo ifloslanishi,
chegaraviy mumkin bo‘lgan miqdor, gattiq, suyuq, gazsimon chiqindilar, fakol)

Polipropilen ishlab chigarish texnologiyasi (propilen, polipropilen, Natta, uch etil alyuminiy,
xlor uch titan)

Polipropilen xossalari (propilen, polipropilen, zichligi, oquvchanlik xarorati)

Poliizobutilen ishlab chigarish texnologiyasi (izobutilen poliizobutilen, quyi molekulali
poliizobutilen, bor ftorid, izobutil spirti, suyuq etilen)

Poliizobutilen xossasi (izobutilen poliizobutilen, zichligi, oquvchanlik xarorati)

“Poliolefinlar texnologiyasi” fanidan testlar

Poliolefin birikmalarining eng oddiy vakillari qaysi ?

A) Polivinilxlorid
B) Polietilen

C) Polistirol

D) Polipropilen

2.

Qaysi separator konussimon tagi ikki gismdan iborat ?

A) Oralig bosim

B) Past bosimli

C) Yugori bosimli

D) To’g’ri javob yo’q

Kimyoviy destruksiya ganday reagentlar ta’sirida paydo bo’ladi ?
A) ishqor, tuz, kislorod, issiglik, yoruglik

B) suv, kislota, ishqor, tuz, kislorod
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10.

11.

C) issiglik, yoruglik, mexanik energiya, turli nurlar
D) issiglik, yoruglik, ishqor, tuz, kislorod

Reaktor 3 —> 1 rejimi bo‘yicha quvursimon reaktorda etilen va buten-1 konsentratsiyasini

pasayishi xamda xaroratni ortishi tufayli gancha etilen polietilenga aylanadi ?
A) 30%
B) 40%
C) 50%
D) 60%

Scleirtech texnologiyasining ganday modda katalizatorlar bilan birikib ligandlar xosil giladi ?

A) pelargon kislotasi (PG)

B) pentandion-2,4 atsetalatseton

C) Al03

D) pelargon kislotasi (PG) va pentandion-2,4 atsetalatseton

Sclairtech texnologiyasida o’rta bosimli separatordan chiqayotgan maxsulotni qanchasi
polietilen ?

A) 20%

B) 30%

C) 40%

D) 50%

Pastki gismidan chigayotgan polietilenda siklogeksan migdori taxminan necha % dan kam
bo‘ladi ?

A) 15%

B) 10%

C) ™%

D) 5%

Pelargon kislotasi suyuqglanish xarorati belgilang ?

A) 8-11°C

B) 10-14°C

C) -10°C

D) -23°C

Scleirtech texnologiyasining adsorbsiya jarayonida polimer eritmasidan faolligi yo‘qotilgan
katalizator va faollikni yo‘qotuvchi moddalar nima yordamida ajratib olinadi ?

A) pelargon kislotasi (PG)

B) pentandion-2,4 atsetalatseton

C) AlO3

D) pelargon kislotasi (PG) va pentandion-2,4 atsetalatseton

Sklertek texnologiyasida faolsizlantiruvchi sifatida necha xil kimyoviy modda ishlatiladi ?
A) 1

B) 2

C) 3

D) 4

Fizikaviy destruksiya ganday reagentlar ta’sirida paydo bo’ladi ?

A) ishqor, tuz, kislorod, issiglik, yoruglik

B) suv, kislota, ishqor, tuz, kislorod

C) issiglik, yoruglik, mexanik energiya, turli nurlar

D) issiglik, yoruglik, mexanik energiya, turli nurlar
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Past bosimli separatorlarda temperatura taxminan necha °C ga mo‘ljallangan ?
A) 250°C

B) 200°C

C) 150°C

D) 100°C

Scleirtech texnologiyasining polimerni ajratib olish nechta separator ishlatiladi ?
A) 1

B) 2

C) 3

D) 4

Granulada siklogeksanning migdori necha % dan bo‘lmasligi kerak ?

A) 0,5%

B) 0,1%

C) 0,2%

D) 0,05%

Sclairtech texnologiyasida filtrlar necha yilda tozalab turiladi ?

A) 1

B) 1-1,5

C) 2

D) 2-2,5

Sclairtech texnologiyasida ceparator tagidan chigayotgan polietilenda siklogeksan miqdori
necha foizdan oshmasligi kerak ?

A) ~2%

B) ~3%

C) ~4%

D) ~5%

Destruktiv jarayonlarni ganday usullarda tekshiriladi ?

A) fizik-kimyoviy, massospektroskopik

B) spektroskopik, differensial termik analiz

C) gazoxromatografik

D) barcha javoblar to’g’ri

Sclairtech texnologiyasida klassifikatorda ganday jarayonlari amalga oshiriladi ?
A) polietilenni zichlashtirish

B) katalizatorlarni ushlab golish

C) faollikni yo‘qotuvchi moddalar ajratib olish

D) tozalash, quritish, aralashtirish

Sclairtech texnologiyasida klassifikatorda polieitlen tarkibidagi siklogeksanni miqgdorini
ganchagacha kamaytiriladi ?

A) 2,0% dan to 0,5%

B) 2,0% dan to 0,25%

C) 2,0% dan to 0,05%

D) 2,0% dan to 0,15%

Past bosimli separatorda bosim birinchi bosgichda necha MPa tashkil etadi ?
A) 0,5 MPa

B) 0,8 MPa
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21.

22.

23.

24,

25.

26.

27.

28.

C) 0,07 MPa

D) 0,007MPa

Scleirtech texnologiyasining ganday modda katalizatorlar bilan birikib xelat birikma xosil giladi
n

A) pelargon kislotasi (PG)

B) pentandion-2,4 atsetalatseton

C) Al203

D) pelargon kislotasi (PG) va pentandion-2,4 atsetalatseton

Past bosimli separatorda bosim ikkinchi bosgichda necha MPa ni tashkil etadi ?
A) 0,5 MPa

B) 0,8 MPa

C) 0,07 MPa

D) 0,007MPa

Dunyoda neft gqazib chigarish boyicha gaysi davlat 1-o rinda turadi ?

A) Saudiya Arabistoni

B) Iroq

C) Quvayt

D) Eron

Qaysi destruksiya asosan qutbli reagentlar ta’sirida boradi ?

A) Polimerlarning termik destruksiyasi

B) Oksidlanish destruksiyasi

C) Kimyoviy destruksiya

D) Polimerlarning fotokimyoviy destruksiyas

Sclairtech texnologiyasida tozalagichga berilayotgan bug‘ni xarorati YuzPEni tozalash uchun
bug* xarorati qancha bo’ladi ?

A) 108°C

B) 102-103°C

C) 128°C

D) 148°C

Siklogeksan molekulyar massasi gancha ?

A) 80

B) 84

C) 90

D) 94

Texnologiyada qaysi moddani qo‘shish polimer eritmasi isitgichga kirishidan oldin amalga
oshiriladi ?

A) PG

B) PD

C) AlO3

D) CsH12

Sclairtech texnologiyasida tozalagichga berilayotgan bug‘ni xarorati PZPEni tozalash uchun
bug* xarorati qancha bo’ladi ?

A) 108°C

B) 102-103°C

C) 128°C

D) 148°C
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29.

30.

31.

32.

33.

34.

35.

36.

37.

Siklogeksan zichligi gancha ?

A) 0,9785 g/sm?®

B) 0,8785 g/sm?

C) 0,7785 g/sm?

D) 0,6785 g/sm?®

Etilendan oksidlash orqgali ganday organik moddalar sintez gilinadi ?
A) etilen oksidi, etilenglikol

B) etil spirit, etilenxlorgidrin

C) vinilxlorid, etilxlorid

D) propion aldegid, propion kislota

Qaysi destruksiya polimerlarning oksidlovchi moddalarga chidamliligi unda oson
oksidlanadigan guruxlar bo‘lishi yoki bo‘lmasligiga boqliq ?
A) Polimerlarning termik destruksiyasi

B) Oksidlanish destruksiyasi

C) Kimyoviy destruksiya

D) Polimerlarning fotokimyoviy destruksiyasi

Sho’rtan gaz kimyo majmuasi (SHGKM) nechanchi yildan boshlab ishga tushgan ?
A) 1999

B) 2000

C) 2001

D) 2002

Sclairtech texnologiyasida (LB) kolonna nomini toliq toping ?
A) etilen kolonnasi

B) past molekulali polietilen kolonnasi

C) quyi gaynash kolonnasi

D) yuqori gaynash kolonnasi

Sho’rtan gaz kimyo majmuasi (SHGKM) bir yiliga gancha migdorda gaz kondensati xom
ashyosi ishlab chigaradi

A) 136 ming tonna

B) 142 ming tonna

C) 102 ming tonna

D) 125 ming tonna

Siklogeksan gaynash temperaturasi gancha ?

A) 81°C

B) 91°C

C) 101°C

D) 111°C

Sclairtech texnologiyasida (HB) kolonna nomini toliq toping ?
A) etilen kolonnasi

B) past molekulali polietilen kolonnasi

C) quyi gaynash kolonnasi

D) yugori gaynash kolonnasi

Siklogeksan oquvchanlik temperaturasi gancha ?

A) 9,5°C

B) 8,5°C

C) 7,5°C
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38.

39.

40.

41.

42.

43.

44,

45,

46.

D) 6,5°C

Sho’rtan gaz kimyo majmuasi (SHGKM) bir yiliga gancha migdorda polietilen xom ashyosi
ishlab chigaradi ?

A) 136 ming tonna

B) 142 ming tonna

C) 102 ming tonna

D) 125 ming tonna

Sclairtech texnologiyasida (RB) kolonna nomini toliq toping ?

A) etilen kolonnasi

B) past molekulali polietilen kolonnasi

C) quyi gaynash kolonnasi

D) yugori gaynash kolonnasi

Yugqori bosimda olinadigan polietilenning necha foizi plyonka olish uchun ishlatiladi ?
A) 45%

B) 55%

C) 70%

D) 60%

Qaysi destruksiya termik destruksiya jarayonni kuzatish ko‘pincha inert gaz atmosferasida yoki
vakuumda gizdirish bilan olib boriladi ?

A) Polimerlarning termik destruksiyasi

B) Oksidlanish destruksiyasi

C) Kimyoviy destruksiya

D) Polimerlarning fotokimyoviy destruksiyasi

Sclairtech texnologiyasida (FE) kolonna nomini toliq toping ?

A) etilen kolonnasi

B) quyi gaynash kolonnasi

C) quyi gaynash kolonnasi

D) yugori gaynash kolonnasi

Sho’rtan gaz kimyo majmuasi (SHGKM) bir yiliga gancha migdorda suyultirilgan gaz
maxsulotlarini ishlab chigaradi ?

A) 136 ming tonna

B) 142 ming tonna

C) 102 ming tonna

D) 125 ming tonna

LB kolonnasi necha MPa ishlaydi ?

A) 1,8 MPa

B) 0,9 MPa

C) 3,8 MPa

D) 4,8 MPa

Sclairtech texnologiyasida (CM) kolonna nomini tolig toping ?

A) etilen kolonnasi

B) quyi gaynash kolonnasi

C) quyi gaynash kolonnasi

D) somonomer kolonnasi

Hozirgi vaqtda dunyoda polietilen olishda necha xil usul mavjud ?
A) 3
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47.

B) 4

C) 5

D) 6

LB kolonnasi necha °C da ishlaydi ?
A) 180°C

B) 200°C

C) 220°C

D) 240°C

48. Atsetilatseton nisbiy zichligi belgilang ?

49,

50.

51.

52.

53.

54,

A) 0,9140

B) 0,9038

C) 0,9724

D) 0,9526

Qaysi destruksiya har xil to‘lgin uzunligiga ega bo‘lgan nurlar ta’sirida makromolekula
destruksiyasiga uchrashi natijasida ozod radikallar va makroradikallar xosil bo‘lishi molekulyar
massani, eruvchanlikni va boshqa xossalarining o‘zgarishiga olib keladi ?

A) Polimerlarning termik destruksiyasi

B) Oksidlanish destruksiyasi

C) Kimyoviy destruksiya

D) Polimerlarning fotokimyoviy destruksiyasi

Etilen tarkibidagi faol aralashmalar sopolimer hosil gilishi va polietilenni xossasini 0" zgartirib
yuborishida kislorod gancha past haroratda ingibitor rolini 0" ynaydi ?

A) 120°C

B) 150°C

C) 160°C

D) 180°C

HB kolonnasi necha MPa ishlaydi ?

A) 1,8 MPa

B) 0,9 MPa

C) 3,8 MPa

D) 4,8 MPa

Sclairtech texnologiyasida gaysi kolonnalar ichidagi moddalar ajratib fakelga yoqish uchun
yuboriladi ?

A) LB vaHB

B) RBvaFE

C) RBvaFB-2

D) CMvaHB

7~=~~"" ganday strukturaga misol ?

A) Metil tarmoqli chizigsimon
B) Uzun tarmoglangan

C) Chizigsimon

HB kolonnasi °C da ishlaydi ?
A) 180°C

B) 200°C

C) 220°C
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55.

56.

S7.

58.

59.

60.

61.

62.

D) 240°C
Sclairtech texnologiyasida reaksiya muxitidan ajralib chiqqan bug‘ xolatidagi aralashma
tarkibiga nimalar kiradi ?
A) retsikl erituvchi
B) retsikl etilen
C) retsikl buten-1
D) Barcha javoblar to’g’ri
Qaysi destruksiya radiaktiv nurlar ta’sirida polimer yuzasida erkin radikallar xosil bo‘lishi
mumkin, bu erkin radikal tufayli zanjirlarning o‘zaro choklanishi, destruksiyasi va oksidlanishi
mumkin ?
A) Polimerlarni mexanokimyoviy destruksiyasi
B) Polimerlarning radiaktiv nurlar ta’sirida destruksiyasi
C) Polimerlarning fotokimyoviy destruksiyasi
D) Polimerlarning termik destruksiyasi
Choklangan Polietilen etilen olishda ganday zichlikka va atmosfera bosimda sigilganda radikal
polimerlanish mexanizmi bo yicha hosil bo"ladi ?
A) 0,91-0,92 g/sm?va 1500-2500 atmosfera bosimda
B) 0,92-0,93 g/sm?va 1600-2600 atmosfera bosimda
C) 0,90-0,91 g/sm®va 1400-2400 atmosfera bosimda
D) 0,89-0,90 g/sm?va 1100-2100 atmosfera bosimda
Somonomer butenni tiklash jarayonlarda ko‘pincha ganday apparatlari ishlatiladi ?
A) avtoklav
B) trimer
C) trubali issiglik almashinish
D) separator
Pelargon kislotasi molekula massasini toping ?
A) 100
B) 125
C) 135
D) 155
Sclairtech texnologiyasida vodorod (H2) ni vazifasi nima ?
A) Zanjirni uzadi
B) turli xil zichlikni beradi
C) koordinatsion bog* xosil giladi
D) faol markazga aylanadi
>: ganday strukturaga misol ?
A) Metil tarmogqli chizigsimon
B) Uzun tarmoglangan
C) Chizigsimon
D) Choklangan
Qaysi destruksiya usuldan amaliyotda foydalanib xalq xo‘jaligida va sanoatda ishlatiladigan xar
xil maxsulotlar olish mumkin (erkin radikallar xosil bo‘lishi xisobiga payvandli va blok-
sopolimerlar olish mumkin) ?
A) Polimerlarni mexanokimyoviy destruksiyasi
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63.

64.

65.

66.

67.

68.

69.

70.

B) Polimerlarning radiaktiv nurlar ta’sirida destruksiyasi

C) Polimerlarning fotokimyoviy destruksiyasi

D) Polimerlarning termik destruksiyasi

Somonomer butenni tiklash jarayonlarda kolonnaning ishlash rejimi ganday ?
A) 0,6-0,10 MPa

B) 0,5-0,8 MPa

C) 0,4-0,6 MPa

D) 0,3-0,4 MPa

Sclairtech texnologiyasida (FB-2) kolonna nomini toliq toping ?
A) etilen kolonnasi

B) izomerlangan buten-1

C) quyi gaynash kolonnasi

D) yugori gaynash kolonnasi

A= ganday strukturaga misol ?

A) Metil tarmoqli chizigsimon

B) Uzun tarmoglangan

C) Chizigsimon

D) Choklangan

Sklertek texnologiyasida suyugliklarni xaydashning necha prinsipial usuli mavjud ?
A1l

B) 2

C) 3

D) 4

Sclairtech texnologiyasida buten-1 ni vazifasi nima ?

A) Zanjirni uzadi

B) turli xil zichlikni beradi

C) koordinatsion bog* xosil giladi

D) faol markazga aylanadi

Yuqori bosimda olinadigan polietilen jami xozir ishlab chigariladigan polietilenlarning
taxminan necha foizini tashkil etadi ?

A) 50%

B) 40%

C) 60%

D) 70%

Atsetilatseton molekula massasini toping ?

A) 100

B) 125

C) 135

D) 155

Stabilizatorlar destruksiya reaksiyasiga qanday ta’sir ko’rsatadi ?

A) reaksiyani sekinlashtiradi

B) ajralayotgan quyi molekulyar agressiv maxsulotlarni neytrallaydi
C) reaksiya mexanizmiga keraksiz maxsulotlar chigishini kamaytirishiga yordam beradi
D) Barcha javoblar to’g’ri
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71. Somonomer butenni tiklash jarayonlarda kolonnaning ishlash rejimida ajralib chigayotgan
chiqindi tarkibida necha % siklogeksan bo‘ladi ?
A) 10-15%
B) 15-20%
C) 20-25%
D) 25-30%
72. Gomopolimerlar nima ?
A) xar xil monomerning ajralishidan xosil bo‘lgan polimer
B) xar xil monomerning birikishidan xosil bo‘lgan polimer
C) Makromolekulaning tarkibi faqat bir xil monomer bo‘g‘inlaridan tashkil topgan
sopolimerlar
D) Makromolekulaning tarkibi faqat bir xil monomer bo‘g‘inlaridan tashkil topgan polimerlar

73. @ ganday strukturaga misol ?

A) Metil tarmoqli chizigsimon
B) Uzun tarmoglangan
C) Chizigsimon
D) Choklangan
74. Sopolimer nima ?
A) xar xil monomerning ajralishidan xosil bo‘lgan polimer
B) xar xil monomerning birikishidan xosil bo‘lgan polimer
C) Makromolekulaning tarkibi fagat bir xil monomer bo‘g‘inlaridan tashkil topgan
sopolimerlar
D) Makromolekulaning tarkibi faqat bir xil monomer bo‘g‘inlaridan tashkil topgan polimerlar
75. Sovutishdan oldin silikagel va alyuminiy oksid umumiy massaning necha % gacha ketonlarni
absorbsiyalaydi ?
A) 1,33%
B) 2,33%
C) 3,33%
D) 4,33%
76. O’rta bosimli polietilen birinchi marotaba gachon, gaerda, ganday yo'l bilan ishlab chigarilgan ?
A) 1939 yilda Angliyada Ay Si Ay firmasi tomonidan radikal initsiatorlar ishtirokida
polimerlash
B) 1954 yilda Germaniyada Sigler tomonidan kashf gilingan
C) AQSH Fillips firmasi tomonidan 1960 yil atrofida amalga oshirilgan
D) 1980 yildan boshlab "Sclairtech” texnologiyasi Kanadada Nova Chemicals kompaniyasi
tomonidan ishlab chigilgan
77. Molekula massaviy tagsimot polimerlanishni necha xil rejimda olib borish mumkin ?
A1l
B) 2
C) 3
D) 4
78. Yugori bosimli polietilen birinchi marotaba gachon, gaerda, ganday yo'l bilan ishlab
chiqgarilgan ?
A) 1939 yilda Angliyada Ay Si Ay firmasi tomonidan radikal initsiatorlar ishtirokida
polimerlash
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B) 1954 yilda Germaniyada Sigler tomonidan kashf gilingan
C) AQSH Fillips firmasi tomonidan 1960 yil atrofida amalga oshirilgan
D) 1980 yildan boshlab
E) "Sclairtech” texnologiyasi Kanadada Nova Chemicals kompaniyasi tomonidan ishlab
chigilgan
79. Reaktor Nel rejimi bo‘yicha asosiy jarayon qaysi reaktorda amalga oshadi ?
A) Trimmer
B) Avtoklav
C) Quvursimon
D) Quvursimon va Avtoklav
80. "Sclairtech" texnologiyasida gancha migdorda etilen polietilenga aylanadi ?
A) 50 %
B) 60 %
C) 80%
D) 95 %
81. Stabillash nechta asosiy usul bilan amalga oshiriladi ?
A) 1
B) 2
C) 3
D) 4
82. Siklogeksan tozalagichlarining regeneratsiya sikli necha soatdan iborat ?
A) 15-20
B) 18-28
C) 24-30
D) 30-45
83. 3+1 reaktor sistemasi bo‘yicha asosiy jarayon qaysi reaktorda amalga oshadi ?
A) Trimmer
B) Avtoklav
C) Quvursimon
D) Quvursimon va Avtoklav
84. "Sclairtech" texnologiyasi birinchi marotaba gachon, gaerda, ganday yo'l bilan ishlab
chiqgarilgan ?
A) 1939 yilda Angliyada Ay Si Ay firmasi tomonidan radikal initsiatorlar ishtirokida
B) 1954 yilda Germaniyada Sigler tomonidan kashf gilingan
C) AQSH Fillips firmasi tomonidan 1960 yil atrofida amalga oshirilgan
D) 1980 yildan boshlab "Sclairtech” texnologiyasi Kanadada Nova Chemicals kompaniyasi
tomonidan ishlab chigilgan
85. Past bosim separatorning ikkala kameralarining sirti polimer bilan qoplanib qgolishi sababli
ularni xar necha oyda tozalab turish zarur ?
A) 6-10
B) 7-12
C) 8-15
D) 9-18
86. Past bosimli polietilen birinchi marotaba gachon, gaerda, ganday yo'l bilan ishlab chigarilgan ?
A) 1939 yilda Angliyada Ay Si Ay firmasi tomonidan radikal initsiatorlar ishtirokida
B) 1954 yilda Germaniyada Sigler tomonidan kashf gilingan
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87.

88.

89.

90.

91.

92.

93.

94.

C) AQSH Fillips firmasi tomonidan 1960 yil atrofida amalga oshirilgan

D) 1980 yildan boshlab "Sclairtech” texnologiyasi Kanadada Nova Chemicals kompaniyasi
tomonidan ishlab chigilgan

Sklertek texnologiyasida ishlatiladigan antioksidantlar ganday belgilanadi ?

A) A06

B) A08

C) A09

D) Barcha javoblar to’g’ri

Oraliq bosimli separatorni tepa gismidan chigayotgan bug‘ xolatdagi maxsulot nimalardan

iborat ?

A) siklogeksandan

B) reaksiyaga kirishmagan etilendan

C) buten va boshga yengil modda

D) Barcha javob to’g’ri

UNIPOL texnologiyasi gaydi bosimda to’g’ri keladi ?

A) Past bosimli

B) Yuqgori bosimli

C) "Sclairtech™ texnologiyasi

D) O’rta bosimli

Oraliq bosimli separatorni tepa qismidan chigayotgan bug‘ xolatdagi maxsulot tarkibida necha

% buten va boshga yengil moddalardan iborat ?

A) 90%

B) 80%

C) 70%

D) 60%

Oralig bosimli (IPS) separatordan chigayotgan eritma necha % erituvchidan iborat ?

A) 40%

B) 50%

C) 60%

D) 70%

Qaysi texnologiya bo'yicha polimerlanish jarayoni reaktorlarda siklogeksan erituvchisi

mubhitida 17 MPa bosimda, 300°C haroratda va Sigler-Natta kompleks katalizatorlari ishtirokida

amalga oshiriladi ?

A) Past bosimli

B) Yugori bosimli

C) "Sclairtech” texnologiyasi

D) O’rta bosimli

Reaktor 3 —> 1 rejimi bo‘yicha avtoklavga kirayotgan massasining xarorati qancha bo’ladi ?

A) 100°C

B) 200°C

C) 300°C

D) 400°C

Oraliq bosimli (IPS) separatordan chigayotgan eritma necha % polietilendan iborat ?

A) 40%

B) 50%
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C) 60%
D) 70%
95. "Sclairtech” texnologiyasi bo yicha polietilen olishda necha xil reaktorlardan foydalaniladi ?
A) 2
B) 3
C) 4
D) 5
96. Past bosimli separatorni ko’rdating ?
A) RB
B) CS
C) LPS
D) IPS
97. "Sclairtech” texnologiyasi bo yicha polietilen olishda quyidagi xom ashyolardan monomer
qaysi ?
A) Buten-1
B) Siklogeksan
C) Stilen
D) Sigler-Natta
98. "Sclairtech” texnologiyasi bo"yicha polietilen olishda quyidagi xom ashyolardan somonomer
gaysi ?
A) Buten-1
B) Siklogeksan
C) Etilen
D) Sigler-Natta
99. LPS separatori tagidan chigyotgan polietilenda siklogeksan miqgdori necha % ni tashkil etadi ?
A) 2-2,5%
B) 3-3,5%
C) 4-45%
D) 5-5,5%
100. "Sclairtech" texnologiyasi bo’yicha polietilen olishda quyidagi xom ashyolardan
erituvchi qaysi ?
A) buten-1
B) siklogeksan
C) etilen
D) sigler-Natta
101. Oksidlanishdan saglovchi moddalar (ingibitorlar) ganday xossalarga ega bo‘lishi kerak ?
A) saglashda, texnologik jarayonda, olingan maxsulotni ishlatishda oksidlanishdan yaxshi
ximoya qilishi kerak, nur va texnologik jarayon sharoiti ta’sirida rangsizlanmasligi kerak
B) polietilenga yuqori moyillikka, ishlatiladigan konsentratsiyasida zaxarsiz va xidsiz bo‘lishi
kerak
C) uchuvchan va suv bilan yuvilib ketmasligi kerak, polimer bilan bir gatorda boshga
qo‘shimchalarga nisbatan turg‘un bo‘lishi kerak
D) Barcha javoblar to’g’ri
102. Reaktor Nel rejimi bo‘yicha olingan polietilen ganday molekula massaviy tagsimotiga
ega bo‘ladi ?
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A) Keng
B) O’rta
C) Tor
D) Xar xil
103. Oraliq bosimli separatorda bosim necha MPa gacha pasayadi ?
A) 4 MPa
B) 3 MPa
C) 2 MPa
D) 1 MPa
104. "Sclairtech” texnologiyasi boyicha polietilen olishda quyidagi xom ashyolardan
katalizator gaysi ?
A) Buten-1
B) Siklogeksan
C) Etilen
D) Sigler-Natta
105. Ekstruderni asosiy vazifasi nima ?
A) Polimerni zichlashtirish
B) Siklogeksanni ajratib olish
C) Bir xil o‘lchamga ega bo‘lgan zarracha (granula) xosil gilishdir
D) Bir xil o‘lchamga ega bo‘lgan zarracha (granula) ni saralash
106. Yugori bosimda olingan polietilenni gancha miqgdori polimerlanadi ?
A) 11-14%
B) 12-15%
C) 13-16%
D) 14-17%
107. “Oraliq bosimli” separatorni ko’rsating ?
A) RB
B) CS
C) LPS
D) IPS
108. Etilenning polimerlanish jarayoni ganday sharoitda boradi ?
A) Ekzotermik
B) Endotermik
C) O’zgarmaydi
D) To’g’ri javob yo’q
109. Tozalash idishda suv bug‘i yordami bilan siklogeksanni (granula tarkibidagi) necha %
dan to necha % gacha olib kelish ko‘zda tutilgan ?
A) 2,5% dan to 0,05% gacha
B) 3,5% dan to 0,15% gacha
C) 4,5% dan to 0,25% gacha
D) 5,5% dan to 0,35% gacha
110. Separator necha gism separatorlardan iborat ?
A) 4
B) 3
C) 2
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D) 1
111. Polimerlanish jarayonida 1t polietilenga necha kg gacha quyi molekula og‘irlikka ega
bo‘lgan polietilen xosil bo‘ladi ?
A) 2
B) 3
C) 4
D) 5
112. Sklertek polimerlarida ishlatiladigan oksidlanishiga garshi ingibitor migdori necha ppm
ni tashkil etadi ?
A) 100 dan 1500 ppm ni
B) 10 dan 150 ppm ni
C) 1dan 15 ppm ni
D) 1000 dan 15000 ppm ni
113. Polimerlanish reaksiyasidan keyin polimer eritmasi necha °C gacha isitiladi ?
A) 285-310°C
B) 275-300°C
C) 265-290°C
D) 255-280°C
114. 3+1 reaktor rejimi bo‘yicha polietilenni “Kuchlanish ko‘rsatkichi” qanday bo‘ladi ?
A) 1,4-16
B) 1,15-1,37
C) 1,652
D) 1-2
115. Granulyatorni vazifasi nima ?
A) Polimerni zichlashtirish
B) Siklogeksanni ajratib olish
C) Bir xil o‘lchamga ega bo‘lgan zarracha (granula) xosil qilishdir
D) Bir xil o‘lchamga ega bo‘lgan zarracha (granula) ni saralash
116. Yugori bosimda olingan polietilen olishda kislorod initsiatori qo‘shilganda ganday
haroratda olib boriladi ?
A) 160-180°C
B) 170-190°C
C) 180-200°C
D) 190-210°C
117. Trubasimon reaktorlarda issiqlik uzatish yuzasi nisbiy katta bo‘lganligi uchun gancha
miqdori reaksiya issiqligi devor orqali o‘tadi ?
A) 30%
B) 32%
C) 33%
D) 35%
118. Klassifikatorni asosiy vazifasi nima ?
A) Polimerni zichlashtirish
B) Siklogeksanni ajratib olish
C) Bir xil o‘lchamga ega bo‘lgan zarracha (granula) xosil gilishdir
D) Bir xil o‘lchamga ega bo‘lgan zarracha (granula) ni saralash
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119. Tautomer nima ?
A) PG
B) PD
C) AlO3
D) CsH12
120. Polimerlanish jarayonining optimal tezligini ta’minlash uchun reaksiyani qanday
sharoitda olib borish kerak ?
A) Getrogen
B) Gomogen
C) Suyuq
D) Qattiq
121. Atsetilatseton muvozanat xolida necha xil shaklda bo‘ladi ?
A) 1
B) 2
C) 3
D) 4
122. Yugqori zichlikka ega bo‘lgan polietilen uchun tozalash temperaturasi necha °C dan
oshmasligi kerak ?
A) 102-103°C
B) 108°C
C) 109°C
D) 110°C
123. Polimer eritmasi polimerni ajratish uchun gaysi qurilmaga uzatiladi ?
A) Klassifikatorga
B) ajratuvchi separatorlarga
C) adsorberga
D) ekstruderga
124. Texnologiyada gaysi moddani qo‘shish polimer eritmasi isitgichdan keyin amalga
oshiriladi ?
A) PG
B) PD
C) Al03
D) CsH12
125. Trubasimon reaktor “truba ichida truba” tuzilishga ega bo‘lib diametri gancha ?
A) 34-68 mm
B) 35-70 mm
C) 38-78 mm
D) 40-80 mm
126. Trubasimon reaktorni shartli ravishda nechta zonaga ajratish mumkin ?
A 1
B) 2
C) 3
D) 4
127. RD ni isitkichdan oldin berilsa qqnday jarayon sodir bo’ladi ?
A) issiqlik ta’sirida parchalanib
B) uglerod (11) oksidi
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C) uglerod (1) oksidi
D) Barcha javob to’g’ri
128. Qaysi modda ishlatilganda polimerlanish sharoiti 0‘zgarmasa xam vannadiyni
katalizatordagi faol bog‘lari ancha yuqori molekula massali polietilen xosil bo‘ladi ?
A) CB
B) CA
C) CE
D) CS
129. Polietilen granulasi tarkibidagi yengil uchuvchan komponentlar va siklogeksan
goldiglaridan tozalashni birinchi bosgichda ganday amalga oshiriladi ?
A) bug‘latish kolonnasida amalga oshiriladi, unda barcha yengil uchuvchan va siklogeksan
ajratib olinadi
B) quritish yo‘li bilan namlik miqdori 0,04% gacha kamaytiriladi
C) granula suv bilan aralashtirilib (84°C) teskari ogim usuli bilan tozalanadi
D) to’g’ri javob yo’q
130. Reaktor Nel rejimi bo‘yicha katalizator reaktorni gayeridan beriladi ?
A) Tagidan
B) Tepadan
C) Or’rtadan
D) 3- Aralashtirgichi kurakchasidan
131. Trubasimon reaktorni shartli ravishda I- zonasini toping ?
A) etilenni reaksiyaga Kiritish temperaturasidan pasaytirish
B) polimerlanish reaksiyasi ekzotermik xisobiga xarorat maksimumigacha chigadi, initsiator
konsentratsiyasi kamayadi va zona oxirida u nolni tashkil etadi
C) zonada reaksion massa sovutiladi, bu bosim pasaytirilganda temperatura ko‘tarilib
ketmasligi kerak, aks xolda kimyoviy parchalanish sodir bo‘ladi
D) etilenni reaksiyaga Kirishish temperaturasigacha gizdirish
132. Qaysi moddani faol bog*lari nisbatan past molekula massasiga ega polietilen xosil
bo‘ladi ?
A) CB
B) CA
C) CE
D) CS
133. Past zichlikka ega bo‘lgan polietilenni tozalashdagi temperatura °C bo‘ladi ?
A) 102-103°C
B) 108°C
C) 109°C
D) 110°C
134. Trubasimon reaktorni shartli ravishda 11- zonasini toping ?
A) Etilenni reaksiyaga kiritish temperaturasidan pasaytirish
B) Polimerlanish reaksiyasi ekzotermik xisobiga xarorat maksimumigacha chigadi, initsiator
konsentratsiyasi kamayadi va zona oxirida u nolni tashkil etadi
C) Zonada reaksion massa sovutiladi, bu bosim pasaytirilganda temperatura ko‘tarilib
ketmasligi kerak, aks xolda kimyoviy parchalanish sodir bo‘ladi
D) Etilenni reaksiyaga kirishish temperaturasigacha gizdirish
135. CY sokatalizator tarkibi ganday ?

190



A) alyuminiy dietiloksidi
B) alyuminiy oksidining tetraizobutili
C) alyuminiy dietil-etil siloksani
D) alyuminiy uch izobutili
136. Trubasimon reaktorni shartli ravishda I11- zonasini toping ?
A) Etilenni reaksiyaga kiritish temperaturasidan pasaytirish
B) Polimerlanish reaksiyasi ekzotermik xisobiga xarorat maksimumigacha chigadi, initsiator
konsentratsiyasi kamayadi va zona oxirida u nolni tashkil etadi
C) Zonada reaksion massa sovutiladi, bu bosim pasaytirilganda temperatura ko‘tarilib
ketmasligi kerak, aks xolda kimyoviy parchalanish sodir bo‘ladi
D) Etilenni reaksiyaga kirishish temperaturasigacha gizdirish
137. Polietilen granulasi tarkibidagi yengil uchuvchan komponentlar va siklogeksan
goldiglaridan tozalash umumiy qilib aytilganida necha bosgichdan iborat ?
A) 1
B) 2
C) 3
D) 4
138. CS sokatalizator tarkibi ganday ?
A) alyuminiy dietiloksidi
B) alyuminiy oksidining tetraizobutili
C) alyuminiy dietil-etil siloksani
D) alyuminiy uch izobutili
139. Trubasimon reaktorni maksimum xarorat gancha ?
A) 350°C
B) 340°C
C) 330°C
D) 320°C
140. Polietilen granulasi tarkibidagi yengil uchuvchan komponentlar va siklogeksan
goldiglaridan tozalashni ikkinchi bosgichda ganday amalga oshiriladi ?
A) bug‘latish kolonnasida amalga oshiriladi, unda barcha yengil uchuvchan va siklogeksan
ajratib olinadi
B) quritish yo‘li bilan namlik miqdori 0,04% gacha kamaytiriladi
C) granula suv bilan aralashtirilib (84°C) teskari ogim usuli bilan tozalanadi
D) to’g’ri javob yo’q
141. Sklertek texnologiyasida “standart katalizatorlar” sistemasining tarkibi gangay ?
A) CA/ICT
B) CB/CT
C) CAB/CT
D) CA/CS
142. Reaktor Nel rejimi bo‘yicha polietilenni “Kuchlanish ko‘rsatkichi” ganday bo‘ladi ?
A) 1,4-1,6
B) 1,15-1,37
C) 1,652
D) 1-2
143. Avtoklav reaktorlarda bosim gancha ?
A) 140-240 MPa
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B) 145-245 MPa
C) 150-250 MPa
D) 155-255 Mpa
144, Avtoklav reaktorlarda harorat gancha ?
A) 150-280°C
B) 160-290°C
C) 170-300°C
D) 180-310°C
145, Reaktor 3 —> 1 rejimi bo‘yicha reaktordan chigayotgan massasining xarorati gancha
bo’ladi ?
A) 100°C
B) 200°C
C) 300°C
D) 400°C
146. Trubasimon reaktorga reaksion massasining o‘rtacha bo‘lish vaqti gancha ?
A) 1-120 sek
B) 50-500 sek
C) 60-300 sek
D) 100-220 sek
147. CAB-2 katalizator tarkibi ganday ?
A) 50% CB va 50% CA
B) 15% CB va 85% CA
C) 80% CB va 20% CA
D) 15% CA va 85% CB
148. Reaktor 3 —> 1 rejimi bo‘yicha olingan polietilen ganday molekula massaviy tagsimotiga
ega bo‘ladi ?
A) Keng
B) O’rta
C) Tor
D) Xar xil
149. Polietilen granulasi tarkibidagi yengil uchuvchan komponentlar va siklogeksan
goldiglaridan tozalashni uchinchi bosgichda ganday amalga oshiriladi ?
A) bug‘latish kolonnasida amalga oshiriladi, unda barcha yengil uchuvchan va siklogeksan
ajratib olinadi
B) quritish yo‘li bilan namlik migdori 0,04% gacha kamaytiriladi
C) granula suv bilan aralashtirilib (84°C) teskari ogim usuli bilan tozalanadi
D) to’g’ri javob yo’q
150. Avtoklav reaktorga reaksion massasining o‘rtacha bo‘lish vaqti gancha ?
A) 1-120 sek
B) 50-500 sek
C) 60-300 sek
D) 100-220 sek
151. Oralig bosim ajratuvchiga kirayotgan aralashma gangay sharoitda bo’ladi ?
A) 35-40 MPa va 300°C
B) 25-30 MPa va 250°C
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C) 0,1-20 MPa va 260°C
D) 0,05-0,5 MPa va 250°C
152. Past bosim ajratuvchiga kirayotgan aralashma gangay sharoitda bo’ladi ?
A) 35-40 MPa va 300°C
B) 25-30 MPa va 250°C
C) 0,1-20 MPa va 260°C
D) 0,05-0,5 MPa va 250°C
153. Polietilenni granulaga aylantirish ganday qurilma yordamida amalga oshiriladi ?
A) Reaktor
B) Ekstrudor
C) Siklon
D) Piroliz pechi
154. Hozirgi kunda gaysi sokatalizatorini ishlatish magsadga muvofiq ?
A) CT
B) CE
C) CY
D) CS
155. CT sokatalizator tarkibi ganday ?
A) alyuminiy dietilxloridi
B) uch etil alyuminiy
C) alyuminiy dietiletoksidi
D) tetraxlortitan
156. “shlamoviy rezervuar” qaysi tozalash bosgichida joylashgan ?
A) 1
B) 2
C) 3
D) 4
157. Atsetilatseton formulasini toping ?
A) Al,O3
B) CeH12
C) CsHgO2
D) CgH17COOH
158. Prisadki, aktioksidantlar, quyosh nuridan saglagichlar va boshgalar gaysi vagtda
qo‘shiladi ?
A) Boshlang’ich xom-ashyo bilan
B) Granula qurigandan keyin
C) Reaktor ichida
D) Past bosim ajratuvchiga kirayotganda
159. TIB katalizator sistemasi tarkibi nimadan iborat ?
A) CAB/CT/CJ
B) CAB/CT/CY
C) CAB-2/CTICJ
D) CAB-2/CDICY
160. Avtoklav reaktorda initsiator sifatida qayday eritma initsiator sifatida qo‘llash mumkin ?
A) kislorod, peroksid
B) fagatgina peroksid
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C) fagatgina kislorod
D) qo’shilmaydi
161. Yugqori bosimda olingan polietilen olishda qancha kislorod initsiatori qo‘shiladi ?
A) 0,002-0,006%
B) 0,003-0,007%
C) 0,004-0,008%
D) 0,005-0,010%
162. Yugori bosimda olingan polietilen olishda gancha kislorod initsiatori qo‘shiladi ?
A) 140-290 Mpa
B) 150-300 Mpa
C) 60-320 MPa
D) 170-340 Mpa
163. “stripper” gaysi tozalash bosgichida joylashgan ?
Al
B) 2
C) 3
D) 4
164. Atsetilatseton suyuqlanish xarorati belgilang ?
A) 8-11°C
B) 10-14°C
C) -10°C
D) -23°C
165. Past bosimda birinchi bo‘lib nechanchi yilda katalizator tarkibi taklif gilindi ?
A) 1960
B) 1956
C) 1958
D) 1954
166. Past bosimda birinchi bo‘lib qaysi olim katalizator tarkibini taklif gildi ?
A) Natta
B) Sigler
C) A.P.Golosov
D) S.A.Miller
167. Polimerlanish jarayonida monomer titan atomi bilan ganday jarayonni beradi ?
A) Xech ganday jarayon bormaydi
B) Issiqlikni oshishiga yo‘l qo‘ymaydi
C) Koordinatsion bog‘ni uzadi aktiv-markazga xosil bo‘lishiga yo‘l qo‘ymaydi
D) Koordinatsion boq xosil gilib aktiv-markazga aylanadi
168. Sklertek texnologiyasida pelargon kislotasini necha % qo‘llaniladi ?
A) 65%
B) 75%
C) 85%
D) 95%
169. Katalizator suspenziyasi necha foiz miqdorida reaktorga uzatiladi ?
A) 1%
B) 2%
C) 3%
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D) 4%
170. Polietilenni granulaga aylantirish jarayonida qo‘shimchalar berish odatda necha
sistemaga bo‘linadi ?
A) 1
B) 2
C) 3
D) 4
171. Past bosim ostida polietilenni polimerlanishi reaktorda necha atmosfera bosimda olib
boriladi ?
A) 0,5-10 kg/sm?
B) 150-300 kg/sm?
C) 2-5kg/sm?
D) 120-280 kg/sm?
172. Past bosim ostida polietilenni polimerlanishi reaktorda ganday temperaturada olib
boriladi ?
A) 100-200°C
B) 60-80°C
C) 120-280°C
D) 30-40°C
173. Taxminan necha % PD enol shaklidagi bo‘ladi ?
A) 52%
B) 62%
C) 72%
D) 82%
174. Sokatalizator qo‘shilgandan so‘ng VOCIz ni VOCI; ga o‘tishi uchun gancha sekund
ketadi ?
A) 2
B) 5
C)7
D) 10
175. Atsetilatseton gaynash xarorati belgilang ?
A) 130°C
B) 141°C
C) 285°C
D) 270°C
176. Past bosim ostida polietilenni polimerlanishi ganaga reaktorda olib boriladi ?
A) Trubasimon
B) Trimer
C) Trubasimon, trimer, avtoklav
D) Aralashtiruvchi moslamali
177. Pelargon kislotasi nisbiy zichligi belgilang ?
A) 0,9140
B) 0,9038
C) 0,9724
D) 0,9526
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178. Reaksiya natijasida ajralib chigadigan issiglik reaktor devori xamda bug‘lagan,
reaksiyaga kirishmagan etilen nima orgali muxitdan olib ketiladi ?
A) lIssiglik almashinish qurilmasi
B) Benzin
C) Suv
D) Buten-1
179. Katalizatordan, eritmadan tozalangan polietilen ganday quritiladi va granulaga
aylantiriladi ?
A) Barabanli quritgichda
B) Suv yordamida
C) O’z holida quritiladi
D) Vakuum-sushilkada issiq azot orgali
180. Qanday modda qo‘shilganda polimerlanish reaksiyasi to‘xtatiladi va qoldiq katalizator
bilan kuchsiz sovun ligandi xosil bo‘ladi ?
A) PG
B) PD
C) Al03
D) CeH12
181. Past bosim ostida polietilen ishlab chigarish bosgichlari ganday usullar bilan amalga
oshiriladi ?
A) uzluksiz
B) yarim uzluksiz
C) uzluksiz yoki yarim uzluksiz
D) davriy
182. Dezaktivatsiya ganday moddalar orgali amalga oshiriladi ?
A) benzin
B) izopropil spirtni
C) izopropil spirti va benzin
D) tsiklogeksan
183. Sistemadagi bosim pasayishining necha % i eritma adsorberida sodir bo‘ladi ?
A) 50%
B) 60%
C) 70%
D) 80%
184. Tozalangan polietilen maxsus quritgichlarda ganday temperaturada quritiladi ?
A) 90°C
B) 100°C
C) 110°C
D) 120°C
185. Reaktor 3 —>1 bo‘yicha asosiy jarayon gaysi reaktorda amalga oshadi ?
A) Trimmer
B) Avtoklav
C) Quvursimon
D) Quvursimon va Avtoklav
186. Tozalangan polietilenda goldig moddalar necha foizdan yuqori bo‘lmasligi kerak ?
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A) 0,04%
B) 0,03%
C) 0,02%
D) 0,01%
187. Sklairtech texnologiyasida nechta katalizator sistemasi ishlatiladi ?
A) 1
B) 2
C) 3
D) 4
188. Reaktor Nel rejimi bo‘yicha necha % gacha xom-ashyo reaktor aralashtirgichi orgali
purkab beriladi ?
A) 20%
B) 30%
C) 40%
D) 50%
189. Past bosim ostida polietilen olishda qanaqa katalizator qo’llaniladi ?
A) TiCls
B) Al(CzHs).Cl
C) AI(C2H5s)CI+TiCls
D) Benzin
190. Past bosim ostida polietilen olishda birinchi bosgich nimadan iborat ?
A) Eritmani regeniratsiya gilish
B) Katalitik kompleksni eritmada tayyorlash
C) Polietilenni spirtdan ajratish
D) Etilenning polimerlanishi
191. Etilenni o‘rta bosimda polimerlash gancha xaroratda katalizator ishtirokida eritmada
amalga oshiriladi ?
A) 150-280°C
B) 120-200°C
C) 130-170°C
D) 150-300°C
192. Reaktor Nel rejimi bo‘yicha polietilenni molekulyar massasi reaktorga berilayotgan
nimalar orgali rostlab turiladi ?
A) xarorat va berilayotgan vodorod miqgdori
B) bosim va berilayotgan vodorod miqdori
C) katalizator va berilayotgan vodorod migdori
D) buten-1 va berilayotgan vodorod miqgdori
193. Reaktor Nel rejimi bo‘yicha harorat chegaralari ganday ?
A) 100-200
B) 200-300
C) 300-400
D) 400-500
194. Reaktor 3 —> 1 rejimi bo‘yicha polietilenni “Kuchlanish ko‘rsatkichi” ganday bo‘ladi ?
A) 1,4-1,6
B) 1,15-1,37
C) 1,652
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D) 1-2
195. Etilenni o‘rta bosimda polimerlash gancha atm bosimda katalizator ishtirokida eritmada
amalga oshiriladi ?
A) 30-40
B) 40-50
C) 50-60
D) 60-70
196. Gibrid sistema qaysi reaktor rejimi tegishli ?
A) Reaktor 3—1
B) Reaktor Nel
C) 3+1 reaktor
D) 3+1 reaktor va Reaktor Nel
197. O°‘BPENi polimerlashda katalizator sifatida qanaqga moddalar qo’llaniladi ?
A) TiCls
B) Al(C2Hs).Cl
C) xrom oksidi, alyumosilikat
D) AI(CzHs):CI+TiCls
198. O°BPEnNi polimerlash texnologiyasi bilan olingan polietilen o‘zining xossalari bilan
gaysi bosimda olingan polietilenga o‘xshash ?
A) PBPE
B) YuBPE
C) Sclairtech
D) O’ziga xos hech qaysiga o’xshamaydi
199. Sokatalizator sifatida ganday moddalar ishlatiladi ?
A) CAB
B) CB
C) CA
D) alyuminiyning alkillari
200. Reaktor 3 —> 1 rejimi bo‘yicha quvurli reaktorga berilayotgan xom ashyoning xarorati
necha °S pastga tushib ketmasligi kerak ?
A) 110°C
B) 120°C
C) 130°C
D) 140°C
201. O°BPE texnologiyasi gaysi firma tomonidan ishlab chigilgan ?
A) AQSH da “Fillips”
B) Angliyada Ay Si Ay
C) Kanadada Nova CHEmicals
D) Germaniyada Sigler

202. O°BPEni polimerlashda tayyor katalizator xrom angidrid necha foizni tashkil giladi ?
A 1%
B) 1-3%
C) 2-4%
D) 3-6 %
203. Sclairtech™ texnologiyasida ganday asosiy katalizatorlar ishlatiladi ?
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A) CAvaCB
B) CBvaCD
C) ChvaClJ
D) CJvaCT
204. O‘BPEni polimerlashda jarayon ganday bo‘ladi ?
A) uzluksiz
B) uzlukli va uzluksiz
C) davriy
D) uzlukli
205. CE sokatalizator tarkibi ganday ?
A) alyuminiy uch izopropili
B) alyuminiy oksidining tetraizobutili
C) alyuminiy dietil-etil siloksani
D) alyuminiy uch izobutili
206. O°BPEni polimerlashda katalizator ganday modda bilan suspenziya hosil giladi ?
A) benzin
B) izopropil spirtni
C) izopropil spirti va benzin
D) tsiklogeksan
207. CAB-4 katalizator tarkibi ganday ?
A) 50% CB va 50% CA
B) 15% CB va 85% CA
C) 80% CB va 20% CA
D) 15% CA va 85% CB
208. O°BPEni polimerlashda polimerizatorga bir paytda etilen va benzin oldindan ganday
haroratda isitilib berilib turadi ?
A) 100°C
B) 110°C
C) 120°C
D) 130°C
2009. O°BPEni polimerlashda birinchi polimerizatorda gancha migdorda polietilen hosil
bo’ladi ?
A) 14%
B) 25%
C) 20%
D) 8%
210. CA katalizator tarkibi ganday ?
A) alyuminiy dietilxloridi
B) uch etil alyuminiy
C) alyuminiy dietiletoksidi
D) tetraxlortitan
211. O‘BPEni polimerlashda ikkinchi polimerizatorda gancha migdorda polietilen hosil
bo’ladi ?
A) 14%
B) 25%
C) 20%
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D) 8%
212. CB katalizator tarkibi ganday ?
A) alyuminiy dietiloksidi
B) alyuminiy oksidining tetraizobutili
C) alyuminiy dietil-etil siloksani
D) oksitrixlorid vannadiy
213. O’BPEni polimerlashda uchinchi polimerizatorda gancha migdorda polietilen hosil
bo’ladi ?
A) 14%
B) 25%
C) 20%
D) 8%
214. O°‘BPENi polimerlashda reaktorlar konstruksiyalari gancha xajmni tashkil etadi ?
A) 10m3
B) 12m?
C) 14m?®
D) 16 m3
215. O°‘BPEni polimerlashda separatorda qanday jarayon sodir bo’ladi ?
A) polietilen va benzin reaksiyaga kirishmagan etilendan xam ajraladi
B) katalizator suspenziyasi tayyorlanadi
C) polietilen granulaga aylantiriladi
D) hech ganday rol o’ynamaydi
216. “YUNIPOL” usulida polietilen olish jarayoni gachon ishlab chigildi ?
A) 1960
B) 1970
C) 1939
D) 1954
217. “YUNIPOL” usulida polietilen olishda necha MPa bosimda olinadi ?
A) 1.2
B) 2,2
C) 3.2
D) 4,2
218. Sokatalizator qo‘shilgandan so‘ng umumiy qaytarilish va alkillash reaksiyalari uchun
sekund vaqt kerak ?
A) 2
B) 5
C)7
D) 10
219. “YUNIPOL” usulida polietilen olishda gancha haroratda olinadi ?
A) 140-145°C
B) 130-135°C
C) 120-125°C
D) 100-105°C
220. “YUNIPOL” usulida polietilen olishda reaktorga vodorod nima uchun beriladi ?
A) molekulyar massasining idora qgilish uchun
B) zichlikni o‘zgartirish uchun
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C) bir tekisda tagsimlanishi uchun
D) etilen gazni tezligini kamaytiradi
221. CJ sokatalizator tarkibi ganday ?
A) alyuminiy dietilxloridi
B) uch etil alyuminiy
C) alyuminiy dietiletoksidi
D) tetraxlortitan
222. “YUNIPOL” usulida polietilen olishda reaktorga buten-1 somonomer nima uchun
beriladi ?
A) molekulyar massasining idora qgilish uchun
B) zichlikni o‘zgartirish uchun
C) bir tekisda tagsimlanishi uchun
D) etilen gazni tezligini kamaytiradi
223. Termik ishlov berilgan katalizator sistemasida gaytarilish va alkillash jarayonlarini
necha bosgichda amalga oshiriladi ?
A) 1
B) 2
C) 3
D) 4
224, “YUNIPOL” usulida polietilen olishda polimerlanish jarayonida katalizatorning
aktivligi nimalarga bog’liq ?
A) xrom-organik komponentlarni tozaligiga
B) katalizator va olib yuruvchi inert materialni yuzasiga
C) temperaturasiga, reaktor ichida bir xil tarkalishiga
D) barcha javoblar to’g’ri
225. Pelargon kislotasi formulasini toping ?
A) Al,O3
B) CeH12
C) CsHsO2
D) CsH17COOH
226. “YUNIPOL” usulida polietilen olishda reaktorni hajmi ganday ?
A) balandligi 20 m, pastki diametri 3 m yuqori diametri 6 m
B) balandligi 25 m, pastki diametri 4 m yugori diametri 8 m
C) balandligi 30 m, pastki diametri 6 m yuqori diametri 12 m
D) balandligi 35 m, pastki diametri 8 m yuqori diametri 16 m
2217. Adsorber kamerasi uzunligi va diametri ganday nisbatda bo‘ladi ?
A) 1:1,2
B) 1:15
C) 117
D) 1:1
228. “YUNIPOL” usulida polietilen olishda reaktor yiliga tonna polietilen ishlab chiqarishi
mumkin ?
A) 40000
B) 50000
C) 60000
D) 70000
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229. Pelargon kislotasi gaynash xarorati belgilang ?

A) 130°C

B) 141°C

C) 285°C

D) 270°C

230. Adsorbsiya kamerasida nima to’ldirilgan ?

A) PG

B) PD

C) AlO3

D) CsH12

231. Scleirtech texnologiyasining afzalliklarini ko’rsatig ?

A) Molekula og‘irligi va molekulyar massaviy tagsimoti ko‘rsatkichlari keng diapazonni
tashkil etadi va bu ko‘rsatkich reaktorlarni katalizatorsiz ishlash sharoiti va reaktorlarni
ishlashini o‘zgartirish orgali erishish mumkin

B) Polimerlanish uchun ishlatiladigan xom-ashyo fraksiyalarini, eritma tufayli bir tekisda
aralashtirish imkonini beradi

C) Katalizator qoldig‘i oson yo°‘l bilan (filtratsiya, adsorbsiya jarayoni orqali) yo‘qotish

mumkin
D) Barcha javoblar to’g’ri
232. Reaktor Nel rejimi bo‘yicha xom-ashyo reaktorning nechanchi aralashtirgichi
kurakchasi orgali purkab beriladi ?
A) 3
B) 4
C)5
D) 6
233. CG sokatalizator tarkibi ganday ?

A) alyuminiy dietiloksidi

B) alyuminiy oksidining tetraizobutili

C) alyuminiy dietil-etil siloksani

D) alyuminiy uch izobutili

234, Scleirtech texnologiyasining texnologik jarayon gancha bo‘limdan tashkil topgan ?

A) 1

B) 2

C) 3

D) 4

235. Scleirtech texnologiyasining texnologik jarayonning birinchi bo‘limida gangay
jarayonlaridan iborat ?

A) (retsikl bo‘limi) eritmani qayta tiklash bo‘limi bo‘lib, ushbu bo‘lim reaksiyaga
kirishmaganlarni gayta tiklash (ajratib tozalab olish) va ularni toza xolda yana polimerlanish
reaksiyasiga qaytarish jarayonlarini o‘z ichiga oladi.

B) polimerni ekstruziyalash, granulaga aylantirish, granulalarni tozalash, quritish, aralashtirish
va gadoglash kabi jarayonlardan iborat

C) polimerni sintez qilish bo‘limi bo‘lib, bu bo‘lim xom ashyoni tayyorlash monomerni
siklogeksanda eritish polimerlanishni o‘tkazish. Polimerni katalizatordan tozalash va
polimerni ajratib (adsorbsiya) olish jarayonlaridan iborat
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D) polimerlanish uchun ishlatiladigan xom-ashyo fraksiyalarini, eritma tufayli bir tekisda
aralashtirish imkonini beradi

236. Reaktor Nel rejimi bo‘yicha bosim chegaralari ganday ?

A) 10,4-13,9

B) 11,4-14,9

C) 12,4-15,9

D) 13,4-16,9

237. Scleirtech texnologiyasining texnologik jarayonning ikkinchi bo‘limida gqangay
jarayonlaridan iborat ?

A) (retsikl bo‘limi) eritmani qayta tiklash bo‘limi bo‘lib, ushbu bo‘lim reaksiyaga
kirishmaganlarni gayta tiklash (ajratib tozalab olish) va ularni toza xolda yana polimerlanish
reaksiyasiga qaytarish jarayonlarini o‘z ichiga oladi.

B) polimerni ekstruziyalash, granulaga aylantirish, granulalarni tozalash, quritish, aralashtirish
va gadoglash kabi jarayonlardan iborat

C) polimerni sintez qilish bo‘limi bo‘lib, bu bo‘lim xom ashyoni tayyorlash monomerni
siklogeksanda eritish polimerlanishni o‘tkazish. Polimerni katalizatordan tozalash va
polimerni ajratib (adsorbsiya) olish jarayonlaridan iborat

D) polimerlanish uchun ishlatiladigan xom-ashyo fraksiyalarini, eritma tufayli bir tekisda
aralashtirish imkonini beradi

238. 3+1 reaktor sistemasi rejimi bo‘yicha olingan polietilen ganday molekula massaviy
tagsimotiga ega bo‘ladi ?

A) Keng

B) O’rta

C) Tor

D) Xar xil

239. Scleirtech texnologiyasining texnologik jarayonning uchinchi bo‘limida qanqay
jarayonlaridan iborat ?

A) (retsikl bo‘limi) eritmani qayta tiklash bo‘limi bo‘lib, ushbu bo‘lim reaksiyaga
kirishmaganlarni gayta tiklash (ajratib tozalab olish) va ularni toza xolda yana polimerlanish
reaksiyasiga qaytarish jarayonlarini o‘z ichiga oladi.

B) polimerni ekstruziyalash, granulaga aylantirish, granulalarni tozalash, quritish, aralashtirish
va gadoglash kabi jarayonlardan iborat

C) polimerni sintez qilish bo‘limi bo‘lib, bu bo‘lim xom ashyoni tayyorlash monomerni
siklogeksanda eritish polimerlanishni o‘tkazish. Polimerni katalizatordan tozalash va
polimerni ajratib (adsorbsiya) olish jarayonlaridan iborat

D) polimerlanish uchun ishlatiladigan xom-ashyo fraksiyalarini, eritma tufayli bir tekisda
aralashtirish imkonini beradi

240. Polimerlanish jarayoniga uzatilayotgan etilen ganday xaroratini tashkil giladi ?

A) 55°C

B) 45°C

C) 35°C

D) 25°C

241. 3+1 reaktor rejimi bo‘yicha katalizator qaysi reaktorga beriladi ?
A) Trimmer
B) Avtoklav
C) Quvursimon
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D) Quvursimon va Avtoklav
242. Sclairtech texnologiyasida monomerlar birinchi qaysi reaktordan o’tadi ?
A) aralashtiruvchi avtoklav
B) trubasimon adiabatik reaktor
C) trimer reaktor
D) Barcha javoblar to’g’ri
243. " CAB katalizator tarkibi ganday ?
A) 50% CB va 50% CA
B) 15% CB va 85% CA
C) 80% CB va 20% CA
D) 15% CA va 85% CB
244, Sclairtech texnologiyasida monomerlar ikkinchi gaysi reaktordan o’tadi ?
A) aralashtiruvchi avtoklav
B) trubasimon adiabatik reaktor
C) trimer reaktor
D) Barcha javoblar to’g’ri
245, Sclairtech texnologiyasida monomerlar uchinchi qaysi reaktordan o’tadi ?
A) aralashtiruvchi avtoklav
B) trubasimon adiabatik reaktor
C) trimer reaktor
D) Barcha javoblar to’g’ri
246. Faollikni yo‘qotuvchilari sifatida qanaqa moddalar ishlatiladi ?
A) pelargon Kislotasi (PG)
B) pentandion-2,4 atsetalatseton
C) Al03
D) pelargon kislotasi (PG) va pentandion-2,4 atsetalatseton

247. Faollikni yo‘qotuvchilari sifatida isitgichdan oldin ganaga modda ishlatiladi ?
A) pelargon kislotasi (PG)
B) pentandion-2,4 atsetalatseton
C) Al03
D) pelargon kislotasi (PG) va pentandion-2,4 atsetalatseton
248. CD sokatalizator tarkibi ganday ?
A) alyuminiy dietilxloridi
B) uch etil alyuminiy
C) alyuminiy dietiletoksidi
D) tetraxlortitan
249. Faollikni yo‘qotuvchilari sifatida isitgichdan keyin qanaqa modda ishlatiladi ?
A) pelargon kislotasi (PG)
B) pentandion-2,4 atsetalatseton
C) Al203
D) pelargon kislotasi (PG) va pentandion-2,4 atsetalatseton
250. Sklairtech texnologiyasi bo’yicha SHGKMda necha xil (marka) polietilen ishlab
chiqarish ko’zda tutilgan ?
A) 128
B) 138
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C) 148
D) 158

Modul bo‘yicha keyslar to‘plami, amaliy topshiriqlar, ishlanmalar.

1. 1. Keyslar
“O‘quv predmeti: “POLIOLEFINLAR TEXNOLOGIYASI”

Mavzu: “Zamonaviy texnologiyalar asosida polietilen ishlab chiqarish texnologiyalari”

1. Keysning maqgsad va vazifalari

Keysningasosiy magsadi

Talabalarda o‘rganilayotgan mavzu bo‘yicha egallangan nazariy bilimlarni tekshirib ko‘rish, polietilen ishlab
chiqarishga oid bilim va ko‘nikmalarni rivojlantirish, xom-ashyoni tayyorlash bo‘yicha amaliy harakatlarni shakllantirish,
mustaqil fikr yuritishga o‘rgatish.

O‘quv faoliyatidan kutiladigan natijalar:

- O‘rganilayotgan mavzu bo‘yicha amaliy ko‘nikmalarga ega bo‘ladi;

- Xom-ashyo hagidagi tushunchalarni chuqurroq anglaydi;

- Yugqori, o‘rta, past va “Sclairtech” texnologiyalarining bir-biridan fargi va afzallik tomonlarini
o‘rganadi, adsorberning ish rejimi haqidagi bilimlarini faollashtiradi;

- Amaliy vaziyatlarda turli texnologik usullarda etilenning polietilenga aylanish unumdorligi

bilan bog‘liqg muammolarni yechishda nazariy bilim ko‘nikmasini egallaydi;

- Berilgan muammolarni yechish va garorlar qabul qilishga o‘rganadi.
Ushbu keysni muvaffaqgiyatli amalga oshirish uchun oldindan talabalar quyidagi bilim va ko‘nikmalarga ega
bo‘lmog‘i zarur:
Talaba bilishi kerak:
Polietilen ishlab chigarish texnologiyalari rejimlarini, qurilmalarning turlari, tuzilishi va ishlash prinsiplarini;
Talaba amalga oshirishi kerak:
- Mavzuni mustaqil o‘rganadi;
- Muammoning mohiyatini aniglashtiradi, g‘oyalarni ilgari suradi;
- Ma’lumotlarni tanqidiy nuqtai nazardan ko‘rib chiqib, mustaqil qaror qabul qilishni o‘rganadi;
- Oz nuqtai nazariga ega bo‘lib, mantiqiy xulosa chiqaradi;
- O‘quv ma’lumotlari bilan mustaqil ishlaydi, ma’lumotlarni taggoslaydi, tahlil giladi va umumlashtiradi.
Talaba ega bo‘lmog*i kerak:
- Kommunikativ ko‘nikmalarga;
- Tagdimot ko ‘nikmalariga;
- Xamkorlikda ishlash ko‘nikmalariga;

- Muammoli holatlarni tahlil gilish ko‘nikmalariga.

Axborot olish manbalari ro‘yxati:
1. Andrew J.Peacock Handbook of poletilene (Structures, Properties, and Applicetions) Exxon Chemical Company, New
York-Basel, 2000 y.
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2.Nanotexnologiya v blijayshem desyatiletii (Prognoz napravleniya issledovaniy). Pod red. M.K. Roko, R.S. Uilyamsa i
P.Alivisatosa. M. Mir, 2002g., 291str.

3.Lebedov I.K., Naumets V.A. Korrozionno-stoykiye trubi i yemkosti iz stekloplastikov: materiali, svoystva, texnologii.
M.: ENAS, 2015, 448 s.

4.Ulrix Pot “Poliefiri i alkidniye smoli” Perevod s nemetskogo L.V.Kazakovoy. Moskva “Peynt-Media” 2009 g.

5. Texnologiya plasticheskix mass. pod red. V, V, Korshaka, M, «Ximiya», 1991, s. 560.

Texnologik xususiyatlardan kelib chiggan holda keys-stadining tavsifnomasi:

Ushbu keys-stadining asosiy manbai kabinetli, lavhasiz bo‘lib, bugungi kun tartibida bayon etilgan. Keys-stadining
asosiy obyekti shaxsga yo‘naltirilgandir. Bu tashkiliy institusional keys-stadi bo‘lib, ma’lumotlar, vaziyatlar va savollar
asosida tuzilgan. Hajmi o‘rtacha, tizimlashtirilgan bo‘lib, treningga mo‘ljallangan o‘quv mavzu bo‘yicha bilim va
ko‘nikmalar hosil gilishga garatilgan. Didaktik magqsadlarga ko‘ra keys-stadi muammolarni tagdim gilishga, ularni hal
etishga, tahlil gilish va baholashga garatilgan.

Ushbu keys-stadidan “Poliolifenlar texnologiyasi”, “Sintetik va tabiiy yuqori molekulali birikmalar kimyoviy
texnologiyasi” fanlarida foydalanish mumkin.

Il Keys - stadi

“Zamonaviy texnologiyalar asosida polietilen ishlab chiqarish texnologiyalari”

Kirish. Yugori bosimda olinadigan polietilen jami xozir ishlab chigariladigan polietilenlarning
taxminan 50% ini tashkil etadi. Bu polietilen asosan parda ishlab chigarish uchun ishlatiladi. PEVD
ning bir gancha yaxshi xususiyatlari bor: yuqori tiniglikka va tozalikka (tarkibida boshga moddalar -
birikmalar yo‘q) ega va xokazo. Bu polietilendan parda olishdan tashqari galin devorli elastik buyumlar
olish, kabellarni izolyatsiya qilishda keng foydalaniladi. Yana shuni aytib o‘tish kerakki, bu texnologik
usul bilan etilenni qutbli monomerlar (vinilatsetat, akril birikmalari) bilan sopolimerlash orgali olingan
polietilen (selvin) yugori elastik xossaga egadir.

Past bosimda olinadigan polietilen, etilenni 60-80°S, xaroratda 2-5 kg/sm? bosimda metalorganik
kompleks katalizatorlar ishtirokida suyuklik muxitda polimerlash usuli bilan ishlab chigariladi. Bu usul
1954 yilda Germaniyada Sigler tomonidan kashf gilingan. Katalizatorlarni Sigler-Natta katalizatorlari
deb xam aytiladi.

Yuqori bosimda olinadigan polietilenni stukturasi tarmoqlangan bo‘lganligi sababli kristallikk
darajasi past bo‘lsa, past bosimda olingan polietilenni makromolekulalari chizigsimon tuzilganligi
uchun ularni o‘z mustaxkamligi, zichligi, suyuqlanish xarorati va kristallik darajasi (-90%) yuqori
bosimda olingan polietilendan yuqori yuradi.

O‘rta bosimli polietilen bosimi  40-50 kg/sm?, 80-160°S xaroratda turli metall oksidlari
ishtirokida etilenni katalitik polimerlash yo‘li bilan olinadi. Bu polietilen O‘rta zichlikka ega bo‘lib, u
PESD nomi bilan aytiladi. Bu usul AKSH Fillips firmasi tomonidan 1960 yil atrofida amalga
oshirilgan.

“Sclairtech” texnologiyasi Kanadada Nova chemicals ishlabda chiqilgan. “Sclairtech”

texnologiyasi birinchi marotaba Sarniya shaxrida ishga tushirilgan. Bu texnologiya bo‘yicha
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polimerlanish jarayoni reaktorlarda siklogeksan erituvchisi muxitida 17 MPa bosimda, 300°S xaroratda
va Sigler-Natta kompleks katalizatorlari ishtirokida amalga oshiriladi.

Adsorberning asosiy vazifasi faolsizlantirilgan katalizatorni ushlab qolish bo‘lganligidan polimer
uchun katalizator va dezaktivatorga bo‘lgan zarurat kameraning ekspluatatsiya sikliga ta’sir qgiladi.
Dezaktivatorga bo‘lgan zarurat kamaygan sari katalizator va xosil bo‘layotgan qo‘shimchalar migdori
kamayadi. Bu esa dezaktivator ko‘rsatkichlarining kamayishiga olib keladi. Shu omillar ta’sirida
kamera ekspluatatsiya sikli ortadi.

Keys stadidagi asosiy muammo: Zamonaviy texnologiyalar asosida etilenning polietilenga aylanish
texnologiyasida adsorber qurilmasini ish rejimini buzilishini aniglash. Absorberni ish faoliyatini gayta tiklash bo‘yicha aniq
tavsiyalar berish.

Zamonaviy texnologiyalar asosida polietilen ishlab chigarish texnologiyasi
2014 yili Qarshi muhandislik-igtisodiyot instituti “Kimyoviy texnologiya (yuqori molekulali birikmalar) yo‘nalishini
bitirgan Nazarov Islom Qashqgadaryo viloyati G‘uzor tumanidagi “Shurtan gaz kimyo majmuasi” ga ishga kirdi. Ko‘p

o‘tmay u “Polietilen “ sexida ishlay boshladi.

“Polietilen sexida ishlash davomida u reaktorlardan chiqgan aralashma tarkibidagi polietilenni
katalizatorlardan tozalash qurilmasi ya’ni adsorber muxim ko‘rsatgichlardan biri ekanligini angladi.
Texnologik reglamentga ko‘ra adsorberdagi Al>Os katalizatorni to‘liq tozalashi lozim. Islom ish
faoliyati davomida absorberni regeneratsiya gilgandan keyin ma’lum bir vaqtda absorberni gayta ishga
tushirgandan keyin olinadigan maxsulotlarning “Bo‘rtishiga” olib kelishini aniqladi. Bu esa
polietilendan olinadigan buyumlarda bo‘rtiq yoki ko‘z xolatini ko‘rish mumkin bo‘ladigan bo‘lsa,

boshga bir gator muammolarni yuzaga keltiradi, jumladan: maxsulotni sifatiga ta’sir ko rsatadi.

Savollar
1.1slom ish faoliyati davomida ganday muammoni anglab yetdi?
2.Ushbu muammoning yechimi eng avval nimaga borib tagaladi?
3. Maxsulot sifatini buzilishiga qanday omillar ta’sir qiladi?
4. Adsorberning diametri ganday?
5.Polimerlanish reaksiyalari necha xil rejimda amalga oshiriladi?
6.Ishlab chigarishda ganday katalizatorlardan foydalaniladi?
7.1slom ganday yechimni go‘llashi zarur. Nima uchun?
8. Al203 dan boshqa adsorbent ishlatsa bo‘ladimi?
9. Al>0O3 ni ganday regeneratsiya gilinadi?
10.Adsorberda xarorat va bosimni oshirish bilan muammoni xal qgilsa bo‘ladimi?
11. Jarayondan chigindi sifatida chigadigan Al>Osni nima magsadlarda ishlatish mumkin?
12.Siz qaysi yechimni tanlagan bo‘lar edingiz?
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Amaliy vaziyatni bosqgichma-bosqich tahlil gilish va hal etish bo‘yicha o‘quvchilarga metodik ko‘rsatmalar

Keys-stadini yechish bo‘yicha individual ish yo‘rignomasi

1. Avvalo, keys-stadi bilan tanishing. Muammoli vaziyat hagida tushuncha hosil gilish uchun bor bo‘lgan butun
axborotni diggat bilan o‘qib chiging. O‘qish paytida vaziyatni tahlil gilishga harakat qiling.

2. Vaziyatdan keyingi savollarga javob bering.

3. Ma’lumotlarni yana bir marotaba diqqat bilan o‘qib chiging. Siz uchun muhim bo‘lgan satrlarni quyidagi harflar
yordamida belgilang:

“D” (dalil) harfi — Polietilennig sifati buzilishi. Polietilenni kayta ishlabda olinadigan maxsulotda bo‘rtiq yoki
ko‘zlar paydo bo‘lishi.

“S” (sabab) harfi — Adsorberni regeniratsiya gilgandan keyin ma’lum vaqt qayta ishga tushirishda polietilen tarkibida
bo‘rtiq yoki ko‘zlar xosil bo‘lishi.

“M.YE.” (muallif yechimi) harflari - muallif tomonidan taklif etilgan yechim (Texnologik reglamentda ko‘rsatilgan
rejimga to‘liq rioya qilish va adsorber filtrlarining tiqilishiga alyuminiy oksidning mayda bo‘laklari sabab bo‘ladi. Bu
zarrachalar yangi alyuminiy oksidida bo‘lishi yoki transportirovka vaqtidagi ishqalanishlar sababli xam xosil bo‘lishi
mumkin. Bu zarrachalar polimer tarkibidagi kirishi va maxsulotlarning “Bo‘rtishiga” olib kelishi mumkin. Mayda
zarrachalar asosan yangi kamera ishining boshlang‘ich davrida bo‘ladi.)

4. Yana bir bor savollarga javob berishga harakat giling.

Guruhlarda keys-stadini yechish bo‘yicha yo‘rignoma

1. Vaziyatlar bilan tanishib chiging.

2. Guruh sardorini tanlang.

3. Al formatdagi qog‘ozlarda quyidagi jadvalni chizing va to‘ldiring.
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Muammoni tahlil qilish va yechish jadvali

Muammoni tasdiglovchi
dalillar

Muammoni kelib chigish
sabablari

Guruh yechimi

1.Adsorberning ish rejimi
buzilishi. 2.Polietilendan
ishlab chigariladigan
buyumlarda bo‘rtiq yoki
ko‘zlar paydo bo‘lishi. 3.

Mahsulot sifatining buzilishi.

1. Adsorber filtrlarining
tigilishiga alyuminiy oksidning
mayda bo‘laklari

2. Adsorbentni yuklashdagi
xatoliklar

3. Zarrachalar yangi alyuminiy
oksidida bo‘lishi yoki
transportirovka vaqtidagi
ishgalanishlar sababli xam xosil
bo‘lishi

1. Polietilen ishlab chigarish
texnologiyalari xagida nazariy
ma’lumotlarni to‘liq va mukammal
o‘rganib chiqish.

2. Adsorbentni yuklashda saralab
kukun va mayda bo‘laklaridan
tozalash

3. Adsorber tagidagi to‘rli to‘siqni
vagtida tozalab turish

4. Adsorber ichidagi bosim va
temperaturani optimal darajada
ushlab turish

4. Ishni yakunlab tagdimotga tayyorlash.

Keys bilan ishlash jarayonini baholash mezonlari va ko‘rsatkichlari (auditoriyadan tashqarida va auditoriyada

bajarilgan ish uchun)

Auditoriyadan tashgari bajarilgan ish uchun baholash mezonlar va ko‘rsatkichlari

[alabalar ro‘yxati

Aso0siy muammo
ajratib olinib tadgiqot
obyekti aniglangan
mak. 0,5 b

Muammoli
vaziyatning kelib
chigish sabablari
aniq ko‘rsatilgan

mak. 1,5b

Vaziyatdan chigib
ketish xarakatlari aniq

ko‘rsatilgan mak. 2 b

Jamimak. 4 b

Auditoriyada bajarilgan ish uchun baholash mezonlari va ko‘rsatkichlari

Guruhlar ro‘yxati
2b

Guruh faolligi mak.

Ma’lumotlar
ko‘rgazmali tagdim
etildi mak.1 b

Javoblar to‘lig va

aniq berildi mak.2 b

Jami mak.5 b

Kirish. Yugori bosimda olinadigan polietilen jami xozir ishlab chigariladigan polietilenlarning
taxminan 50% ini tashkil etadi. Bu polietilen asosan parda ishlab chigarish uchun ishlatiladi. PEVD
ning bir gancha yaxshi xususiyatlari bor: yuqori tiniglikka va tozalikka (tarkibida boshga moddalar -
birikmalar yo‘q) ega va xokazo. Bu polietilendan parda olishdan tashqari qalin devorli elastik buyumlar
olish, kabellarni izolyatsiya qilishda keng foydalaniladi. Yana shuni aytib o‘tish kerakki, bu texnologik

usul bilan etilenni qutbli monomerlar (vinilatsetat, akril birikmalari) bilan sopolimerlash orgali olingan

Keys - stadi

polietilen (selvin) yugori elastik xossaga egadir.
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Past bosimda olinadigan polietilen, etilenni 60-80°S, xaroratda 2-5 kg/sm? bosimda metalorganik
kompleks katalizatorlar ishtirokida suyuklik muxitda polimerlash usuli bilan ishlab chigariladi. Bu usul
1954 yilda Germaniyada Sigler tomonidan kashf gilingan. Katalizatorlarni Sigler-Natta katalizatorlari
deb xam aytiladi.

Yugori bosimda olinadigan polietilenni stukturasi tarmoqlangan bo‘lganligi sababli kristallikk
darajasi past bo‘lsa, past bosimda olingan polietilenni makromolekulalari chizigsimon tuzilganligi
uchun ularni o‘z mustaxkamligi, zichligi, suyuqlanish xarorati va kristallik darajasi (-90%) yuqori
bosimda olingan polietilendan yugori yuradi.

O‘rta bosimli polietilen bosimi 40-50 kg/sm?, 80-160°S xaroratda turli metall oksidlari
ishtirokida etilenni katalitik polimerlash yo‘li bilan olinadi. Bu polietilen O‘rta zichlikka ega bo‘lib, u
PESD nomi bilan aytiladi. Bu usul AKSH Fillips firmasi tomonidan 1960 yil atrofida amalga
oshirilgan.

“Sclairtech” texnologiyasi Kanadada Nova chemicals ishlabda chigilgan. “Sclairtech” texnologiyasi birinchi marotaba
Sarniya shaxrida ishga tushirilgan. Bu texnologiya bo‘yicha polimerlanish jarayoni reaktorlarda siklogeksan erituvchisi
muxitida 17 MPa bosimda, 300°S xaroratda va Sigler-Natta kompleks katalizatorlari ishtirokida amalga oshiriladi.

Keys stadidagi asosiy muammo: Turli texnologik usullarda etilenning polietilenga aylanish unumdorligini aniglash.

Unumdorlikni oshirish bo‘yicha aniq tavsiyalar berish.

Polietilen ishlab chigarish texnologiyasi
2015 yili Toshkent kimyo texnologiya institutini “Kimyoviy texnologiya (yuqori molekulali birikmalar) yo‘nalishini
bitirgan Sharipov Aziz Qashqadaryo viloyati G‘uzor tumanidagi “Shurtan gaz kimyo majmuasi” ga ishga kirdi. Ko‘p
o‘tmay u “Polietilen “ sexida ishlay boshladi.

“Polietilen “ sexida ishlash davomida u etilenning polietilenga aylanish unumdorligi muxim ko ‘rsatgichlardan biri

ekanligini angladi. Texnologik reglamentga ko‘ra bu ko‘rsatgich 95 %0 bo‘lishi lozim. Bobur ish faoliyati davomida
unumdorlik ma’lum bir vaqtda va ma’lum bir sabablarga ko‘ra 80-85 %0 gacha tushib ketishini angladi. Agar unumdorlik

95 % dan kam bo‘ladigan bo‘lsa, boshqga bir qator muammolarni yuzaga keltiradi, jumladan: xom ashyo zaxirasining

tugab qolish muddatini tezlatib yuboradi. Undan tashqari unumdorlikning kam bo‘lishi ishlab chiqarishda qo‘shimcha
jarayonlarni (xom ashyoni qayta tiklash va boshqa.) talab qiladi va bu 0‘z-0‘zidan maxsulot tannarxining oshib ketishiga
olib keladi.

Savollar
1.Aziz ish faoliyati davomida ganday muammoni anglab yetdi?
2.Ushbu muammoning yechimi eng avval nimaga borib tagaladi?
3.Reaksiya unumdorligiga qanday omillar ta’sir qiladi?
4.Ishlab chiqgarishda necha xil reaktorlardan foydalaniladi?
5.Polimerlanish reaksiyalari necha xil rejimda amalga oshiriladi?
6.Ishlab chigarishda ganday katalizatorlardan foydalaniladi?

7.Aziz ganday yechimni qo‘llashi zarur. Nima uchun?

210



8.Katalizatorning nisbatini o‘zgartirib unumdorlikni oshirsa bo‘ladimi?

9.Ishlab chiqgarishga qo‘shimcha reaktor qushsa bo‘ladimi?

10.Reaktorlarda xarorat va bosimni oshirish bilan muammoni xal qilsa bo‘ladimi?
11.Reaksiyaga kirishmagan monomerlarni gayta tiklash imkoniyati bormi?

12.Siz qaysi yechimni tanlagan bo‘lar edingiz?

Amaliy vaziyatni bosqichma-bosgqich tahlil gilish va hal etish bo‘yicha o‘quvchilarga metodik ko‘rsatmalar
Keys-stadini yechish bo‘yicha individual ish yo‘rignomasi

1. Avvalo, keys-stadi bilan tanishing. Muammoli vaziyat hagida tushuncha hosil gilish uchun bor bo‘lgan butun
axborotni diggat bilan o‘qib chiqing. O‘qish paytida vaziyatni tahlil qilishga harakat qiling.

2. Vaziyatdan keyingi savollarga javob bering.

3. Ma’lumotlarni yana bir marotaba diqqat bilan o0°qib chiqing. Siz uchun muhim bo‘lgan satrlarni quyidagi harflar
yordamida belgilang:

“D” (dalil) harfi — Etilenning polietilenga aylanish unumdorligining kamayib ketishi. Reaksiyaga kirishmagan
monomer migdorining oshib ketishi.

“S” (sabab) harfi — Reaktorlarda xarorat va bosimning oshib ketishi, polimerlanish reaksiyalarining turli rejimlarda
olib borilishi, polimerlanish reaksiyalarida ekzotermik issiglik ajralib chiqgishi, turli zichlikli polimer ishlab chigarish,
reaksiyaga kirishmagan monomerlarni tiklash uchun qo‘shimcha jarayonlar talab qilinishi.

“ML.YE.” (muallif yechimi) harflari - muallif tomonidan taklif etilgan yechim (Texnologik reglamentda ko‘rsatilgan
rejimga to‘liq rioya qilish)

4. Yana bir bor savollarga javob berishga harakat giling.

Guruhlarda keys-stadini yechish bo‘yicha yo‘rignoma

1. Vaziyatlar bilan tanishib chiging.

2. Guruh sardorini tanlang.

3. Al formatdagi qog‘ozlarda quyidagi jadvalni chizing va to‘ldiring.

211



FD-2104
A0S

ERIOE

GA-2101S
Nzt

EA-Z103

MUK NpHEADE

D230

3-rasm. Polimerlanish reaksiyasi zonasi

Muammoni tahlil gilish va yechish jadvali

Muammoni tasdiglovchi
dalillar

Muammoni kelib chigish
sabablari

Guruh yechimi

1.Etilenning polietilenga
aylanish unumdorligining
kamayib ketishi.

2.Reaksiyaga kirishmagan
monomer migdorining oshib
ketishi.

3. Mahsulot tannarhining
oshishi.

1.Polimerlanish reaksiyasida
ekzotermik issiglikning xosil
bo‘lishi.

2. Reaktorlarning sovituvchi
gobiq bilan taminlanmaganligi
3. Katalizator aralashmalarini
tayyorlashdagi xatoliklar.
4.Qo‘shimcha jarayonlarga
sarflanayotgan energiya tufayli
tannarxning oshib ketishi.

1. Polietilen ishlab chigarish
texnologiyalari xagida nazariy
ma’lumotlarni to‘liq va mukammal
o‘rganib chiqish.

2. Reaktorlarda xaroratni bir
miyorda ushlab turish uchun baypas
liniyalarni qurish.

3.Bosimni bir miyorda ushlab turish
uchun reaktorlarni fakel liniyasiga
ulash.

4. Xar bir rejm uchun katalizatorlar
aralashmasining aniq nisbatini
xisob kitob gilish.

5. Reaksiyaga kirishmagan
monomerlarni 100 foiz gayta tiklab
reaksiya zonasiga berish

6. Reaksiya unumdorligini 95-96
foizga ko‘tarish

4. Ishni yakunlab tagdimotga tayyorlash.
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Keys bilan ishlash jarayonini baholash mezonlari va ko‘rsatkichlari (auditoriyadan tashqarida va auditoriyada
bajarilgan ish uchun)

Auditoriyadan tashqari bajarilgan ish uchun baholash mezonlar va ko‘rsatkichlari

[alabalar ro‘yxati Asosiy muammo Muammoli Vaziyatdan chigib Jami mak. 4 b
ajratib olinib tadgigot vaziyatning kelib | ketish xarakatlari aniq
obyekti aniglangan chigish sabablari ko‘rsatilgan mak. 2 b
mak. 0,5 b aniq ko‘rsatilgan
mak.15b

Auditoriyada bajarilgan ish uchun baholash mezonlari va ko‘rsatkichlari

Guruhlar ro‘yxati | Guruh faolligi mak. Ma’lumotlar Javoblar to‘liq va Jami mak.5 b
2b ko‘rgazmali taqdim | aniq berildi mak.2 b
etildi mak.1 b

“Termoplast polimerlar” mavzusiga “Kichik guruxlarda ishlash” metodini qo‘llash.

“Polietilen ishlab chigarish” mavzusida assessment

A\
e =y,
g 1. Test 3. Qiyosiy tahlil
g% ' SHGKM da nechanchi yilda polietilen S
P ishlab chigarildi. SKLERTEK texnologiyasidagi IPS va
\/ a) 1999 yilda LPS separatorlarini tagqoslang

b) 2001 yilda
g) Fazalar temperaturalari

!

K' 4. Amaliy ko‘nikma

Adsorberni ish unumini rostlang.

—

2. Tushuncha tahlili
/Y Adsorbsiya jarayoni bu — ... ﬁ“
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2. 2.2.2. Modul bo‘yicha ishlanmalar

Bilaman Bilishni xohlayman Bildim (B/B/B).
Biror-bir mavzu yoki bo‘lim bo‘yicha tadqgiqot ishini o‘tkazishga imkon beruvchi grafik tashkilotchidir.

Izlanuvchanlik, anglash faoliyatini ratsional tashkil etish malakalarini rivojlantiradi.

Bilaman Bilishni hohlayman Bilib oldim
SKLERTEK SKLERTEK SKLERTEK texnologiyasida polietilenning zichligini rostlash
texnologiyasida texnologiyasida  ganday | uchun buten-1 qo‘llaniladi. Bundan tashqari reaktorlarni 3 xil
reaktorlarda qgilib turli zichlikli va turli | rejimda ishlatish orgali xam turli markali polietilen ishlab
xarorat 300 °S va | markali polietilen olinadi. | chigariladi.

bosim 17 MPa ni
tashkil etadi.

“Polimer” mavzusiga “Sinkveyn” metodini qo‘llash.

1. IMosimmepJiap. 1. IMoamMepIAHMIII.
2. Oanwuii, SYFuRIH. 2. DpUTYBYHM MYXHMTH/IA.
3. Kumépuii 6ornapaa 6pukann. 3. 3amkMp Te3 y3uiaaM.
4. Vpraua MoJIeKyJIsIp Maccara 3ra. 4. Vpraua Mo/IeKy/Ia MACCACH KAMASIH.

5. bpukma 5. Yeyi.

1. MoanmMepaannIn 1. MommoTRHIEH
Omndaruk, TyiimamMaran

2. HxauT Mmaccana. 2
3. UnzuKau TY3HJIHIITA 3ra

3. Biiok xocHJ Gymaau.
4. Peakuus WaHINN IAKJIHNTa KHpaau. 4. Paguanuga TabCHPHIa Yuaamian oyaaan

5. ZKapaén. 5. MMonumep
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«Polietilen ishlab chigarish texnologiyalari» mavzusi yoritiladi

A 4

Kichik guruxlar shakllantiriladi

A 4

1-guruxga topshirik
YUBPE olinishi
xossalari va ishlatilishi

\ 4

2-guruxga

topshirik
PBPE olinishi
xossalari va
ishlatilishi

A 4

3- guruxga topshirik
O‘BPE olinishi
xossalari va ishlatilishi

Ko‘rsatmalar va yo‘naltirish beriladi

1-gurux takdimoti
1937 yilda Angliyada
YUBPE 150-300 MPa
bosimda, 180-250° S da
initsiator kislorod ishtirokida
olinadi;
Termoplastik polimer;
Tarkibida katalizator
qoldig‘i yo‘q;
Tiniq yuzaga ega bo‘lgan
buyumlar omwmma
HiiaTujiagu.

2- gurux takdimoti
1952 yilda (0.2-0.5 MPa),
80°S da organik erituv-
chilar muhitida,
metallorganik
katalizatorlar ishtirokida
polimerlanadi; Polietilen
959-960 kg/m? zichlikka
ega
Texnik matolar, argonlar,
goplar olishda ishlatiladi.

3- gurux takdimoti

1950 yilda "Fillips" (AQSH)
firmasi (3-7 MPa), 150°S da
erituvchilarda, o‘zgaruvchan
valentli metallarning oksidlari
ishtirokida polimerlab olinadi;
Polietilen 960-970 kg/m? zichlikka
ega;

Sanoatda radiotexnikada, simlarda,
trubalarni himoyalash qoplamasi
sifatida ishlatiladi.

Vaziyatlar ko‘rib chigiladi va taxlil etiladi

Guruxlar holisona baholanadi
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“Venn diagrammasi”

1. Gaz xolatidagi uglevodorodlar bug‘ xolatdagi maxsulot
siklogeksandan ajratiladi

2. Raksiyaga kirishmagan etilendan ajratiladi

3. Buten va boshga yengil moddalardan ajratiladi

4. Uchuvchanlik haroratiga garab ajratiladi

1. Oraliq bosimli separator 1.Past bosimli sep#ra
2. Bosim 9-11 MPa dan 3 Mpa gacha pasayadi 2. Konussimon tagi ikki gismdan iborat
3. 90% buten va boshga yengil moddalardan 3. Chigayotgan polietilenda siklogeksan miqdori
ajratiladi taxminan 5% dan kam bo‘ladi
4. 50% atrofida polietilen saglaydi 4. Separator tagidan chigayotgan polietilen ekstruder
bunkeriga tushadi
5. 0,5 MPa, ikkinchi bosgichda 0,07 MPa ni tashkil
etadi
6. O‘rtasiga filtr o‘rnatilgan
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