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Kirish
“Polimerlar  kimyosi va texnologiyasi asoslari“ fanidan laboratoriya
mashg’ulotlarini bajarish uchun tayyorlangann ushbu uslubiy ko’rsatma 5522300-
“Kimyoviy texnologiya” ta’lim yo’nalishi talabalariga mo’ljallangan.

Uslubiy qo’llanma yangi o’quv dasturi asosida tuzilgan bo’lib, asosan
laboratoriya mashg’ulotlarni bajarishni 0’z ichiga oladi. Ushbu qo’llanma o’zbek
tihida lotin alifbosida yozilgan bo’lib, unda har bir mavzu bo’yicha laboratoriya
mashg’ulotlart uchun kerakli reaktivlar, idish va asboblar, ishning bajarilish tartibi,

bajariladigan topshiriglar aniq tushunarli bayon gilingan.



Polimerlar kimyosi va texnologiyasi asoslari laboratoriyasida

texnika xavfsizligi qoidalari bilan tanishish.
1. Ishning umumiy qoidalari.

- Hamma ishni bajarish jarayonida juda ehtiyotkorlik va e'tiborlikka rioya
qgilishi kerak.

- Ishlayotgan  faqgatgina topshirilgan va tushuntirilgan ish bilan shug’ullanib,
ortigcha ishlar bilan band bo Imasligi kerak.

- O'zidan turli xildagi zaharli moddalar, hidlar va gazlar chigaruvchi zaharli
moddalar bilan fagatgina mo'rili shkafda ishlash lozim. Agar mo'rili shkaf
ishlamay qolsa, darxol ishni to xtatish kerak.

- Uyuvchi va zaharli moddalar bilan bog’liq bo’lgan ishlarni maxsus ishchi kiyim
kiygan xolda olib borish kerak va bu zaharli moddalarni teriga va kiyimga
to kilishidan extiyot bo'lish kerak.

- Kimyoviy moddalarni yozuvsiz va ma’lumotli yorligsiz qo yilmaydi. Kimyoviy
reaktivni olayotib, ma'lumot yorlig’ini e'tibor bilan 0°qing, agar ikkilansangiz
laborantdan aniglang.

- Rakovina va axlat qutilariga yonuvchan, zaharli va o tkir xidli moddalarni
tashlamang. Ularni maxsus idishlarga yig’ib qayta ishlov berib, maxsus ajratilgan
joyga to kish kerak. Rakovinaga suv va neytral eritmalarni to'kish kerak.

- Laboratoriya xonasida ish davomida tozalikka rioya qilish kerak, ish joyi
atrofida ortiqcha narsalar bo’lmasligi kerak.

- Ot o'chirish uskunalari: qumli idishlar, suv jumraklari,elektr qutilariga
bo'lgan yo laklar ochiq bo'lishi va ulardan foydalanish mumkin bo’lishi kerak.

- Ishni tugatgandan keyin, laboratoriyadan ketayotganda elektr isitish asboblari,
gaz va suv jumraklarini yopiqligini tekshiring.

- Tanaffus paytida suv va gaz jumraklarini berkiting. elektr toki ta'minoti
to xtagan paytda hamma elektr asboblarini o chiring.

- Ish joyida ovqat eyish, chekish man etiladi. Ishni tugatgandan keyin golni

yaxshilab yuvish kerak.



- Kimyoviy laboratoriyada moddalarni ta'mga tekshirish mutlago man etiladi.
Xidni aniglash uchun moddadan chigayotgan gazni qo’l xarakati bilan 0"z tomoniga
xarakatlantirib aniklaydilar. Bunda moddaning zaxarli emasligiga aniq ishonch xosil

qgilish kerak.

2. Uyuvchi moddalar bilan xavfsiz ishlash qoidalari.

- Uyuvchi moddalarga kislotalardan: xlorid, azot, oltingugurt:
ishkorlardan uyuvchi natriy va kaliyning koncentrlangan  eritmalari va ammiak
eritmasi kiradi.

- Sul'fat kislota eritmasi tayyorlanganda uni suvga aralashtirgan holda quyish
kerak. Suvni kislotaga quyish tagiglanadi.

- Ishgorlarni eritayotganda ularni ozginadan bo lakchalarini suv bilan aralashtirib
olib boriladi.

- Ishlatilgan ishgor va kislotalarni aloxida yig’ib ularni neytrallash kerak.

- Kislota bilan kuygan joylarni dastlab kup ogayotgan suv bilan yaxshilab yuvib,
keyin bikarbonat natriy eritmasi bilan ishlov berish kerak.

- Uyuvchi ishkor bilan zararlangan joylarni dastlab ko’p ogayotgan suv bilan
yuvib, keyin sirka kislotasini kuchsiz eritmasi bilan ishlov berish kerak.

- Organik moddalar bilan zararlangan joylarni ko’p miqdordagi organik
erituvchilar(spirt) bilan ishlov beriladi.

- Simobli asboblar bilan ishlaganda ehtiyot bo’lish kerak, chunki to’kilgan simob
bug’lari xonani zaxarlantiradi. To'kilgan simobni yig’ib olishning iloji

bo’Imaganlarni ustiga oltingugurt sepiladi.

3. Tez yonuvchi moddalar bilan ishlash qoidalari.

- Yonuvchi erituvchilar (efirlar, benzol, benzin, spirt, aseton va boshgalar) bilan
ishlaganda juda extiyot bo’lish kerak. Ularni bir idishdan ikkinchisiga quyishda
olovdan uzoqroqda bo'lish kerak.

- Yonuvchi suyugliklarni gizitish ochiq olovda olib borilmaydi. Buning uchun
suvli va moyli idishlarda elektr isitish bilan gizitiladi.

- Yonuvchi suyugliklarni ochig idishda qizitilmaydi. Isitish shunday kolbalarda
olib boriladiki, ular sovitish moslamasi bilan ta’minlangan bo lishi kerak.



- Yong’in chiqqan paytda atrofdagi yonuvchan moddalarni darhol uzoglashtirish
kerak. Agar suyuglik alanga olgan bo’lsa, unda idish ustiga asbest yoki mato bilan
yopish kerak.

- Agar alanga o' chmasa olov o'chiruvchi moslamalarni ishlatish kerak va
navbatchi o't o chiruvchini chagirish kerak. Teri kuygan joylarni permanganat
eritmasi ~ bilan  ishlov berib malham surtiladi.  Xuddi shuningdek spirtli
kompresslardan foydalaniladi.

4. Shishali idishlar bilan ishlash tartibi.
- Shisha idishlar bilan ishlaganda ularni tez sovish yoki tez o’sishga
chidamsizligini e’tiborga olish kerak.
- O'zidan issiglik ajratib chigadigan moddalarni aralashtirganda  yoki
suyultirganda ularni termik mustaxkam shisha yoki idishlarda olib boriladi.

5. Elektr uskuna va elektroasboblar bilan ishlash tartibi.

- Fagat sozlangan elektr asboblar bilan ishlashga ruxsat etiladi.

Biriktiruvchi elektr simlarining himoya gatlami zararlanmagan bo lishi kerak.

- Metall g’ilofli katta elektr asboblarini himoyalantirish zarur.

- Talabalarni oz ixtiyori bilan yugori kuchlanishli elektr tokini uchirib yoqishi
ta'giglanadi.

- Yugori elektr toki bilan zararlangan kishini avval elektr tokidan xalos etish
kerak, keyin vrach kelgunga gadar sun’iy.



1. Polimerlar sintezi.

Yuqori molekulali birikmalar sintezi polimerlanish, polikondensatsiyalanish,

polimeranalogik reaktsiyalar yordamida amalga oshiriladi.
Polimerlanish reaktsiyalari.

Polimerlanish deb tarkibida qo’shbog’ tutgan quyi molekulali birkmalarni bir-
biri bilan birikishi oqibatida molekulyar massasi katta bo’lgan birikmalar hosil qilish
reaktsiyalariga aytiladi.

nM — (-M-)n

nCH=CH — (-CH,—-CH-)n
X X
Polimerlanish reaktsiyalarida gatnashayotgan monomerlar tabiatiga ¢arab
gomopolimerlanish va sopolimerlanish reaktsiyalariga ajratish mumkin. Ba’zida
polimerlanish reaktsiyalari tarkibida qo’shbog’ bo’lmagan monomerlar asosida ham
borishi mumkin:

nCH,-CH, — (-CH2 —CH,-0 - )n
\ /
O
Polimerlanish reaktsiyalari uch bosqichda boradi:
1. Faol markaz hosil bo’lishi:
M —M;*
2. Zanjir o’sishi:
Mi* + M — M ,*
Mo*+ M — M 3*
My*+M— M pa*
3. Zanjir uzilishi:
Mp*+Mp* =My

Polimerlanish reaktsiyasiga kirishayotgan monomerlarda faol markaz hosil
bo’lishi initsiatorlar yordamida amalga oshiriladi. Initsiatorlar sifatida ko’pincha
issiqhk, yorug’lik, nurlanish ta’sirida erkin radikallarga oson parchalanuvchan
moddalar ishlatiladi.  Erkin  radikallar ishtirokida boradigan polimerlanish
reaktsiyalariga radikal polimerlanish reaktsiyalari deyiladi. Initsiatorlar sifatida turli
peroksidlar, gidroperoksidlar, azobirikmalar va h.z. ishlatiladi. Bu moddalar
qizdirilganda radikallarga parchalanadi:

Benzoil peroksidi

P i

SeNs—S—0-0-S—-SgNs —» 2SgN5s— S —O* — 2 SgNs* + 2 SO,

Azobisizomoy kislotasining dinitrili (DAK)
SH3 CHs; CH;
I I I
SN3—S—N=N-C-CH; —» 2CH3;-C* +N,
I I I



CN CN CN
Zanjirni o’sishi mitsiator yordamida hosil bo’lgan radikallar monomer
molekulalariga ketma-ket birikishi natijasida sodir bo’ladi:

R-CH,-CH*+CH,=CH—R-CH;-CH- CH;-CH*
I I I I
X X X X

Zanjir uzilishi natijasida faol radikallar yo’qolib, kinetik va material zanjirlarni
o’sishi to’xtaydi. Radikal polimerlanishda zanjirni uzilishi asosan ikki mexanizm
bo’yicha - rekombinatsiyalanish yoki disproportsiyalanish natijasida sodir bo’lad.i.

-SN; — SN* + SN*-SN;- — -SN;—SN-SN-SN; -
I I I I
X X X X
Rekombinatsiyalanish

-SN, —SN* + -SN, —SN* — -SN,—-SN,+-SN=CH
[ I I I
X X X X

disproportsiyalanish

Uzilish reaktsiyasida turli uzunlkka ega bo’lgan o’sayotgan zanjirlar
gatnashgani uchun polimerlanish reaktsiyasida turli xil molekulyar massaga ega
bo’lgan makromolekulalar xosil bo’ladi. Shuning uchun ham sintetik polimerlar
polidisperslik xossasiga ega.

Polimerlanish reaktsiyalarini to’xtatish yoki sekinlatish maqsadida reaktsion
muhitga ingibitorlar qo’shiladi. Zanjirning ngibitor molekulasiga uzatilishi
natijasida reaktsion qobiliyati past, zanjirni o’stira olmaydigan radikallar hosil
bo’lishi mumkin. Bu reaktsion zanjirning uzilishiga va polimerlanish reaktsiyasining
susayishi va to’xtashiga olib keladi.

R-CH,-CH* +AB—->R-CH,-CH-A+B*

I I

X X
Masalan, xinon o’sayotgan zanjirdan vodorod atomini tortib olib semixinonga
aylanadi.

R-CH,— CH -CH, —-CH* + S4(N,O, - R-CH,-CH-CH,=CH + C5H4(OH)O*
I I I |
X X X X

Elektron bulutlarning tutashishi natijasida semixinon passiv radikal bo’lib, u
o’sayotgan radikalga birikadi va o’sayotgan zanjir uziladi. Turli —tuman organik va
anorganik birikmalar polimerlanish ingibitori bo’lishi mumkin. Masalan, gidroxinon,



pirokatexin, pirogallol, aromatik aminlar, nitrobirikmalar, oltingugurt, yod, mis va
temir tuzlari va h.z.

Polimerlarning polimerlanish darajasi polimer molekulyar massasining
monomer molekulyar massasiga nisbati orgali aniglanadi:

Pn=Mn/m
Radikal polimerlanishda kinetik zanjir uzunligi bir faol markazga to’g’ri
kelgan monomerlar soni bilan xarakterlanadi. Polimerlanish darajasi zanjirning
kinetik uzunligi bilan bog’liqdir. Anar zanjir uzilishi rekombinatsiyalanish orqali
sodir bo’Isa, Pn= 2v bo’ladi, zanjir uzilishi disproportsiyalanish orqali bo’lsa Pn=v
ga teng bo’ladi.

JladopaTopus uum —1
HoaucTHpoIHN 0JT0KIA HHUIUATOP TABCUPHUIA OJIHII

Peakius Kyiingaru cxema 0yiinda KeTaau:

s c cm@}

XoMm amé: saru xampanrad ctupo 40r; 0eH30MI MEPOKCHIH EKU a300MCHU30EF
KUCJIOTACUHUHT JUHUTPUIM — TOTIIIMPUK OyHn4a; 0€H30J1, TOTYOJI
¢k nuxyopatad — 100; atun cniuptu €ku nerposieitd r¢upu - 400
— 600 mut:

Kuxoznap: ammnynanap; 5 mut au Oroperka; 50 MJIL.JIM KOHYCCUMOH KoJioaap;
TOMYMWJIOBYM BOPOHKA; 250 MILJIM cTakaHiap; BopoHkanap; [lerpu
JaIIKacH.

Xap Oup Ttommmpukiap OVinMya TYpTajaH amIyjajapra TOMIIUPUKIapAa
KypcaTwirai MUKJIOpJard MHUIMATOP Ba 2T 1aH CTUPOJ COJMHAAN. AMIylalapHU
KaBUIapiad OEpKUTWITAaHWIAH CYHI, WHHUIMATOp MOHOMEpJa OHPUTWIAAN Ba
TepMocTaTaa OepuiraH xapoparia Kepakiu BakT yuutaHaau. llommmepnanuin
TyraraHuJiad CYHI, COBUTHITAH aMITyJiajlap CUHAMPUINO, Kojbanapra COJIMHAAN Ba
apoOMaTuK (XJIOpJIaHTaH) yIJeBOAOpOAJIapAaH Oupuaa 3putud onuHagu. Crnupt €ku
NETPOJICHH A(pHUPU COJIMHTAaH CTaKaHra apajalTupud TypuO MOJMMEp SPUTMACU
TOMYMJIOBYM BOpPOHKa €pAaMuja TOMYWIA0 COJIMHAAW Ba MOJUMEpP YYKTUPHUO
oJvHaaAu. byHaa mnomumepHM TYIMK UYKKAHJIWTH —TEeKIMpWwiagu (KoJiOoara
qyKTUpYBUM coaHKUO). CYHrpa nojmMep 4yKMacu BOpOHKaap €paamuia axxpaTuo
OJIMHAIM Ba OMp Heda mapoTaba 4yKTHUpYBUHM Epaamuja roBuiaau. FOBUO omuHraH
noJimMmep aBBaijgaH TopTuO onunHrad Ilerpu yvamkacura cosmHHO, XaBoja, CYHIpa
ucutui mkapuaa 60 — 70°C xapoparaa KypuTuO oJuHaau (OUMMUN OFUPIUKKAYA).

Tonmmumpuxk



1. CTuposTHY MOTUMEPJIAHUII KyiH/1a KeATUPUIITaH IapouTIapHU Oupuaa Eku
Oapyacuja YTKa3UJICHUH.

1). 60,70,80,100°C xapoparna; 0,5% (MOHOMEp/IaH) MHUIMATOPJIAP, OEH30MI
nepokcuu (BIT) éxn a306ncn308F kucnoTacuHuHT AuHUTpHIH (AEJT) nmmupokuna;
4 coaT 1aBOMH]IA;

2). 80°C xapoparma; 0,1;0,3;0,5 Ba 0,7% (monomepnan) BIT éku AEJ]
VMHULAATOPU MIITUPOKUAA; 3-4 coaT JaBOMH/IA;

3) 100°C xapoparna; 0,4 €ku 0,6% BII Eku AEJ] WHULIAATOPU UIITHPOKHUIA;
1,2,3,4 coar naBoMua.

2. Xap Oup amirynaza aHUKJIQHUILH JIO3UM.

1). [omumepuu ynkuim (r éku % napaa).

2). IlomumepHU BUCKO3UMETPUK yCYIIH]1a MOJIEKYJa MaccacH.

3. OnuuHran Hatwxkamap Oyinua skaaBajl TYJIIUPUINO, TOJTUMEPHH YUKHIIHN Ba
MOJIEKyJIa MacCacuHU Yprauuiaaérrad ¢hakTopaaH OOFIMKIUK Tpapuri YU3UICHH.

4. Yprauumaérran (HakTOPHH MOIMMEPIIAHHII KapaGHUra TabCUPH TYFPHUCUIA
XyJocanap KUJIMHCHH.

Xucobgam HamyHacu. Maccaga 70°C xapoparna CTUPOJHH (MOJI.MAcC.
104,14; p = 0,903) AEI[ WHUIIMATOPU HUIITHpokuaa (moi. Macc 164) 4 coar
JTaBOMMJ1a TIOJIMMEPJIaH IH.

Awmmnynara 4r 0,0384 mon €ku 903/104,14 = 8,68 moxn ctupon Ba 0,02r éku
0,02/4 - 100 = 0,5% (cTuponnan éku 903 - 0,005/164 mon/m) AEJ] conunras.

[Nommepnan ynkuim 1,6r Hu €ku 1,6/4- 100 = 40% HU TaKWI STAU.

Kansain 2
HaTuxkajapau é3ui skaaBajiu
Monomep HNuunmarop [Tomumepun [Tomamepan
YUKUIIU XoccaJlapu

r |mox |mowa| r | % | mon/n % | [n] | Mon.macca

Taxpuoda
Xapopar, °C
Bakr, coat

—

JlabopaTopus umm — 2
CTUPOJHUHT 3pUTMAIa MOJMMePJIaHHUIIN.

XoMm amé: ctupon -13 — 14 mi; 6ensoun nepoxcunn éxu AEJl; sputmanap;
ATIII ciUpTH €k nietposieriH a¢upu — 400 — 600 mi.




Kuxoznap: Awmmnynamap; MukpoOropeTkagap — Smir; kombamap — SO0t
ctakaniap — 250MJ1; TOMUYWIOBYM BOpOHKalap; BopoHKaiap; Ilerpu
Yanrkacu

Kombara 13 — 14 M cTUpOJ COMMHUO, UHUIIMATOP SPUTHIIAAHN Ba OrOpeTKa €KU
nunerka épaamuaa 3 MiaH CTUPOJI ammynainapra coiuHaau. CYHrpa TONIMpUKIa
KypcaTwiraH MUKIOpJa DSPUTYBUWIAD COJMHAAU. AMMynajgap OF3M  sXImiad
KaBIIApJIaHaU Ba KaBIIApJaHTaH aMmmyjiajgap TepMOcTaT Epaamuaa Kepakiu
Xapoparna OepwiraH BakT oOpamuruaa ynulaHaau. [lomumepnanum oxupuaa
ammynajgap SXTUETIMK OWIaH CHHIUPWIAAW, arapja Jo3uM Oyica, 3pUTYBUH
KYIIWIaU Ba TOJMMEpP CHOUPT €KU METpOJieH >pupu Epaamuaa 4yKTUPUIIAIN.
Tymk uykum Ttekumpuiagu. l[lomamep 49yKTMpyBUWIapAaH IOBWIAAA Ba
dbunrpnanaan. Kypurum wnurapu mactinad Ibrpm wamkacuma oamui atMocdepa
[IApOUTHIa aMajira ommMpuiIaan, cyHrpa tepmocrariaa 60 — 70°C ma €ku Bakyym —
mkadmaa 30 — 40°C ma moumuii Maccara KelnryHda KypUTHIIa M.

Tonmmmpux
1. Ctupomauar noamMepiannmm 80°C ma 4 coar Baktna 3% bBIT €ku AE]]
UINTUPOKUAA Oopaau, TypTaja aMmmyjajapra 3 MJI CTUPOJ Ba 3pUTMaA

COJIMHA/IN.
1). 1 um ammymara — 3 Mi1 6eH30.1; 2 Yrcura— 3 MII IUXJIOPATaH; 39ucura — 3 Ml
CCly: 4 yucura - 3 MJI DTWIALIETAT.

2). lum ammynara — 3 Mj 6eH30J1; 2 ynucura — 3 MJjI TOJIyoJi; 3 uucura — 3 mi

KCHWJI0J1; 4 yucHura 3 MJI TUJIalEeTar.

3). 1 un amnynara - 1 mur; 2 yucura — 2 mut; 3 yucura Ba 4 yucura 4 M1 TOJyoJ

€K JUXJIOPITaH.

2. Xap Oup amIysana aHUKJIaHUIIH JIO3HM.

1). Homumep xocwun Oy mumm (Tp Ba % aa)

2). Bucko3umerp ycynu OuiaH MOJIEKYJISIp Maccacu aHUKJIaHAIH.

3. OJyMHraH HaTWXaJap sKaJiBajl KWINHAIH.

4. MoHoMep MoJMMEpIIaHUIIM KapaCHKU1a YpraHuirad (paktopiiap Tabcupiapu

XaKuaa XyJIoCca YUKapUIaIu.

Xucod1am Hamynacu. Crtuponnu (mommacc. 104,14; p = 0,903) AEJ
UIITUPOKKIa (MoOJ.Macc/64) MoJUMEpJIaHUIIM YTKa3WiIraH. AMITylara COJIMHTaH
MOJIJTAJIApHU YMYMUN XQKMH 4 MJL.

Awmmynara 3 mu €ku 3 - 0,903 = 2,71r €xu 2,71/104,14 = 0,026 mon ctupos Ba
0,06r éxu 0,06/2,71- 100 = 2,21% (ctuponra Hucbaran) AEJ], xamma 1 wmn
IUXJIOPATaH COJMHAIH.

OpuTMmaaaru MOHOMEp KOHIICHTPAIIUSCH TEHT

6775

=6775 a/ é aée =6,51i1é /é

2,71-1000
4

MuunmaTtopHu SpuTMaZaru KOHUEHTPALUUACH TEHT:

0,06-1000 _ 154/ & aée % —0,0915i7¢ /&



[Tomamepran yukumm 1,625t au €ku 1,625/2,71-100 = 60% HU TAIIKKIT ATIH.

Kansan s
HaTuxkasiapau é3uin skaaBajim
CourHran Mo1anap MUKIOpH OpuTtmMaaaru
KOHIICHTpalWsJIapu
Monowmep Wuunimmarop | Omynrarop Monowmep WMuunmarop
M1 | T Mo r | % M1 | T r/n |Mow/n| r/n |Mon/n
Xapopar, °C | Bakr, coar [TosmmepHH YUKW ITomamepHu xoccanapu
r % [n] Moun.Macc

JlaGopaTopus umm — 3
CtupoJ Ba akpuia KucjgoTacd HUTpWIHHAHT CH — 20 pycymin conojimMepuHH
CyCHeH3Msl YCYJIUAa OJHIIL

Peakiusa kyrnnarnya Ketaau:

nCH,=CH + nCH,=CH —» {CHQ— CH-CH,~ ?H%
G ¢ R
Xom amé: cTUpOJ— § MJIT; aKpUJT KUCJIOTACH HUTPUIH — 2 MJT; O€H30MI IEPOKCUIH —
0.2 rp; nomuBuHWI ciupTh — 0.34 rp; nucTrwimanran cys — 60 miL.

Kuxo3aap: MyHUOK/IM MOJUMEPJIAI YUYH XUX03 (4 — HIlgaru); Xaxmu 2 i 0ynaraxn
KUMEBMM cTakaH; byH3eH konbacu; broxHep BopoHKacu.

[lommBuHMA cOUpTH peakuoH Kojbara conmuHuO, 60°C nm Xxapoparna
AUCTWIAHTaH cyBaa sputuiaau. CyHrpa OEH30WJI MEPOKCHIM MOHOMepJap]a
IOXK/1a DPUTHUIIA]IH.

[IBCuHuHr cyBmarm HpUTMacud XOHa XapopaTuraia COBHUTWIMO, YCTUTa
WHUIMATOPHU MOHOMEpJIApard HJPUTMACHU COJIMHAAW. ApajaliTUPTrUd  HIIra
TYyIUMpUIMO MOHOMEpJap CcyB (asacuaa Maija 3appavajnapra napyajaHraHuaaH
CYHT, K0J10a Tarura cyB XaMMoMu ypHaTuin0, xapopar 80°C raya xkyTapuiaim.

ApanamTUprUYHUHT TE3JIMTMHU IIyHJAl OOIIKApUII JIO3UMKH, Xap JOUM
MOHOMEpJIap Maiijla JoHaYanap KYpUHUIIKIA OYIUIM Ba Oupiammod yMyMuil Macca
XOCWJI KHJIMAacJWrd Jo3uM. byHnaill apanaliTuprudHu OOILIKapHIl peakIUSHUHT
oxupurada gaBoMm STTupwiniy jo3uM. CyB xaMmMoMHUHUHT Xapopatunu 80°C man
V3raptupmaciauk kepak. Opjarna peakimuss 3 — 4 coar gaBoMm dTaaud. Arapjaa
apaJAlITUPTUYHU TYXTaTTaHUMM3JAa JOHAavyalap WU TyOWra TylIMaca peaxius
TyraJUlJaHMaraHJIMriHl Kypcaraau.

Taii€p MaxcynoT CUHTE3 WIMIUMAAH OJMHAAW, (WITpPJIaHaaAu, HUCCHUK CYBIA
FOBWIAIN, KypUTWIIAAX Ba TOPTUIIAIH.

Tonmmpux




1. TlomumepHUHT XOCWJI OYJIMIIT MUKIOPHU, MOHOMEPJAPHUHT TTOJTMMEPJIaHUIIT
MUKJIOpJIApH Ba COTIOJMMEPHHHT CYIOKJIAHMa WHJICKCH TOTTHJICHH.

2.0muHraH comosimMepsian 0ocuM octuiaa Kyhuim ycyauaa (Pacm.2) 200 —
210°C na Ba maknma 60°C nma 8 man 35 makukarada opajMkaa CTaHIapT HaMyHaJap
OJIVHT.

3. CrangapT HaMyHaJIapHHU 3apOuil  KOBYIIKOKJIWTH,  ATHIMIITa
MYCTaXKaMJIMTHHU aHHUKJ1a0, TOMOTIOJMCTUPOJI HATFKaIapy OWJIaH COJIMIITHPHHT.

JlabopaTopusi mum — 4
®eHoJ — popmasigerua OJTMrOMePUHUA CHHTE3 KUJIHUIILL
(HOBOJIOK CMOJIACH)

denon — popmanmern oauroMepiIapu oAaTaa HOBOJIOK Ba PE30J1 KYPUHHIINIA
Oynaau. YmapnaH OWPHMHYKUCH HOBOJIOK KYPHUHHIIMIATKM OJUTOMEp Kylujaaruda
Xocui1 Oynaau:
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HoBosok olmromepuHu CUHTE3 KWIMII JaBpuaa (GopMaluH KYPUHHUIIHIATH
(popmanmernguunr 30 40%m cyBnaru
spuTMacu) QGopMaieru]; Ba KpUCTALT (HEHOT
unuiatunand. Cunre3 yuyH 30 — 40r ¢enon
KyJuaHwiaau, GopMalAEruIHUHT MUKIOPUHU
aHgo3zara Ba  (QopMaIMH  TapKUOUIaru
dbopManIeruHUHT MUKJOpUTA Kapab
xucobnananu. Arap ¢eHos TapkuOuga CyB
OyJica yHra Kepakiii Ty3aTUIl KUPUTHUII JIO3UM.
Pacw.8. TToHKOH HCATIAL CunTe3Hn KyWuparu asjo3ajiapjaH Oupwuaa
yCyau OWJIaH OJIMroMepIiap oquO  Oopwianu.  AHo3amap  KaaBalia
CHHTCE3 KUJINII XKUXO3U. KypcaTI/IJIraH.

1 — kaiitap coByrruy; 2 — yu

OYUMHIN K0J10a; 3 — apalairupriy;

4 — TepMOMeTp; 5 — MOIIIN

OCpKUTTUY.

Xom amé: penon — 30 — 40r; hopmannerun (anao3a 6yiuda); karanmszarop (aHno3a
oyitnua).

Kuxo3znap: mokonaeHcanus YTkazumr acOoOum. Pacm.8; onmroMepHH KypuTyBUH
ac600; papdop waumm.

Kansan 9
Aunosa deHo, dopmaierus, Karamuzarop, ¢eronra auc.% na
pakamu MOJT MOJIT HCI H,SO, (COOH),
(p=1.19) (p=1.84)
1 1.12 1 1.0 - -
2 1.14 1 - 0.3 -




3 1.16 1 1.5 - 1.0
4 1.18 1 - 0.3 -
3) 1.20 1 1.0 - -
6 1.42 1 1.0 - 1.0

Peaxmust o6 6opwmnaauran koabdara penos Ba GopMaiuH comod, COBUK X0JI1a
dbeHoJHU pUTHIaId. ApanalllMaHd OXUpUTaya 3pUTHINO, K0JI0a COBUK XamMMoMra
KOWMamTupwiaau. Apanamrupud TypuO acta — CEKMH KaTallu3arop COJIMHAAM Ba
CEKHH KaliHaryHua Ku3aupwiaau. Karanm3aTopHu KU3Iupuiral apajammara COJUII
XaMJla apajalMaHd Te3JIMK OWIaH KU3JUPUII MaH J3TUJIaad, YyHKH Oy Xojariap
PEaKIMOH MAacCCaHMHI KYNHUPHIIUTa Ba KOJ0aJaH YMKUO KETHIIMIa OJIMO KEeNWIIH
MYMKUH. ApajalMaHi OJJMTOMEP Ba CYBIIM KaTjlaM XOCHJI OYJITyHU4a KU3AUPUIIA]IH.
KonneHncanus peakiusicu OXdpuaa apalalliTUPTHY TYyXTaTWiaud, Macca XOHa
xapoparurada coBuTwiaau. COBUTWITaHUAAH CYHT KOJIOA MYMJArd CYBIU KaTjam
TykuO TanviaHagu. Komba Bakyym Wymmra ymanm6, komauk 6ocum 300 — 400
MM.cuM. ycT.4a Ba 60 - 70°C xapoparaa Koarad cyB Ba Oy MOHOMEpJIap XapopaTHH
cexkuH acta 80°C rava xyTapub Xaimanmanm (xavmam oxupuaa Bakyym 40 — 50 mm.
CHUM. YCT. raya kamautupwianu). FOxkopu xapoparna KypUTHIIHUA WIOXKHU Oopuya
KaMalTUpHIil JIo3uM. KypuTuiran oJIMroMepHH UCCHK Xosuaa (gapdop uauimra
Kyin6 osmHanu. Xocui OynraH onumromepiaH mpecc OyroM €K KYNHUKIUIACTIap
OJIMHA/IH, KOJITaH KUCMHUHU TEKIUPHUII YIyH OJHO Ky HHIaIu.

Kansan 10
Hatmkanap Kyiugaru4a skaaBaJj KYPUHHIINIA KeJTHPHIAAN

XoM aé€ conuil, T OnmuromepHUHT OmuromepHUHT

YUKW KYpCaTKu4japu
®enon | Gopman | Pop | Kartaim | r ®deHora CyBHH by ¢penon
JNETUJ | MaJMH | 3aTop HucOatan.% | MUKI0pu,% | MUKIOPH,%

(koHII.
%)
Tonmumpuxk

=

bepunran KOMIOHEHTIApHUHT MUKAOPHUHH (T.Ja) XUCOOJIaHT.

2. Kongencanmst acocujma Xocwin Oyiarad OONUIaHFWY MO JaTapHUHT
peakuusiCUHM, XamJa Oy peakuuss acocuaa XOCWi OyiaraH HOBOJOK
OJIMTOMEPUHHUHT KOTHII PEAKIIUSICUHU €3UHT.

OnuroMepHUHT YMKUIIMHU aHUKTaHT (T. €ku % na (enonra HucOaran).
Onuromep TapkuOuaaru SpKuH (PEeHoI MUKAOPUHHU aHUKJIAHT.
Onuromepaaru CyBHUHT MUKIOPUHU aHUKJIAHT .

Kymuknmact éku mpecc OyroM OJIMHT.

o0k w

JlabopaTopus unm -5
ITaxTa IMHTHAAH HEJNJII0J1032 OJIHIIL




Xom amé: naxra JMHTU — 31; 2% HAaTPpU THIAPOKCHUIU SpUTMacu — 40MiT; CUITHKAT
emmu - 0,06r; 0,5% mu. xnopua kuciotacu spurMmacu — 40mi; 0,1%mm
maBesl Kucjotacu 3putMacu — 40mit; IUCTUJUIAHTaH CYB.

Kuxozaap: nab.unm Ne 104 naru 6apua xuxo3map.

200 M.y ctakanra 40 mMil. HaTpui TUAPOKCUAUHUHT 2%u 3putMmacu Ba 0,06r
CUWJMKAT €IMMH CcoJMHMO, apanamrtupunanu. Cyarpa 3r jgunt conmub 3-4 coar
kartHatunanu. llemmronoza broxuep Boponkacu €pmammuiaa guatpiad oJvMHAAU Ba
KallHOK JMCTUJUIAaHTaH cyB OmnaH 4-5 mapoTaba roBwianu. FOBwiran nemtosno3a siHa
ctakanra cosuau0 0,5%mu 40 M. xnopua kuciota 3putMmacuaa 1 coar 20 — 25°C na
yuutaHaau. CyHrpa broxHep BOpoHKacuaa 1e/unofio3a (uiTpiad OIMHUO, HCCUK
CyBJa IOBWJITaY, siHA CTakaHra cojuHaau Ba 40 mul. masen kuciaotacuHur 0,1%mm
sputmacuna 1 coar 20 — 25°C na ynuianagu. Keiinn broxnep Boponkacuaa gpuntpiad
OJIMHAJIM Ba OKaBa CyB HEUTpal MyXWTra KeJITyHH4a KalHOK JUCTWIUIAHTaH CYB
Ownan roBwiagu. Xya nemwmnonosa Iletpu uvamkacuaa 105°C xapoparga MCUTHIL
mkaduaa T0MMUN OFUPIIMKKA KEITyHU4Ya KypUTHIIaIu.

Tomumpuxk
1. Lemmono3ann JMHTTa HUCOAaTaH YMKUIIMHUA aHUKIAHT Ba &Fou
KUIIAFUAH OJIMHTaH LEIUIF0JIO3aHUHT YHKHUIIM OWJIaH COJMILTHPHHT.
2. OnMHras LEeUTI0I03aHUHT MAC — aMMHUAaK 3pUTMAacH/1a 3pyBUaHIUTMHH

AHUKJIaHT.



JlabopaTopusa iU - 6
BocuMm ocTHaa KYyiiN0 MOJMITHIEHAAH OYIOM OJIMIIL

Xom amé: 6ocuM OCTHAA KYIOJYBYHU TMOJMATWIIEH, TpaHyia Eku OViakuanap
KYpUHUILNA.

Kuxo3znap: 6up nukiga 5-7r unuiad YUKApUIl YHYMJAOPJIUTHTA 3Ta KyWHIII
MAIlMHACH.

[NomyTrnenan oaauit madboparopust 60CUM OCTHIa KyWHIIl MalllMHAIApHUIa KalTa
UIUTAIl MyMKHH.

Ymoly xapaén Pacm-2 1a kenTupuira:
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Pacm.2. bocum octuaa Kyiuui 1abopaTtopusi MalluHACH CXEMAC H.

l-mmaaap; 2-TIyHKep; 3-MebEPIIOBUM Mocjama; 4-fokmamn OyHKepu; 5-
AJIEKTP UCUTIHUY; B-HCCUKIMK POCTIAaruy ysacH; 7-COIUIO; 8-KpOHIUTEHH; 9-NpyKUHa;
10-spummaTpuLiaHn MaxkKamJlaHaJIUTaH  XapakarTiaHyBud  1omra;  11-
XapakarJaHMaluran sipuMmaTpuila; 12-xapakarmanyB4u
spuMMaTpuia; 13-xapakarjaHyBUd SpUMMATPUIIAHU MaxKaMJlaHaJWraH 1mTa; 14-
TpaBep3a; 15-0ytoMuu utapyBuu; 16-npyxuna; 17-uerapanoByu.

MaiimHa OyHKepura mojavdTUICH cojuHaau. bocum octuaa KyhuiaaH aBBa
IMAKJIHA WKKala KUCMH OWpUKTUpWIKO makn — apukgamapura 90-95°C raua
Ky3aupwirad cyB wobopwianu. Kyium makmmiapu 50-60°C raua, marepuan muiIuHAp
150-250°C*  xyimm xapoparurada KU3WTaHWAaH CYHT KyHHII MalldHACH WINra
TYHHUPWINO KyWHIITHU OOIILIAl MyMKHH OYiaau.

Kyinim Mammnaacun wmra Tymupwirad KyWWII —I[IAKUIAPWHA ~ WCUTHII
Tyratuinb, MIaKiapra COBUK CYB IOOOpWIAAW, YYHKH IIAKUIAp OYHJIaH KEHMUH
ylapra KyWwiaéTraH HCCUK ToJiuMep xucoOura ucutwiaawiap. Kyiiuin BakTHma
MaIlMHAHUHT FOKJIam Kucmuaa xapopar 70°C man



