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Ne 1 [Tapic

1.TakbIpblObl: XUMUSIBIK TEXHOJIOTHSHBI XUMUSUIBIK OHJIPICTIH FHUIBIMH HEri3l peTiHAe
KapacTbIpy.

2.Makcatpl: OUTIM alyniblIapFa XUMHSUIBIK TEXHOJOTHUSHBI XUMHUSIIBIK OHIIPICTIH FHUIBIMU
HEri31 pPeTiHAe KapacThIPYBIHJA, HETI3T1 TEXHOJOTHSJIBIK TYCIHIKTEMEIEp MEH KaFujajaapbl
OolibrHIIa O151iM Oepy;

3.lopic Te3ucrepi

Kocnapsbr:

1. TexHUKAJIBIK YII€y 1€ XUMHUSUIBIK O©HEPKICIIITIH MaHbI3bI )KOHE XaJBIKTHIH TYTHIHYIIBLIBIFBIH
KaMTaMachI3 eTy

2. XUMUSIIBIK OHIIPICTIH JaMYbI

3. XUMHSIIBIK TEXHUKA MEH TEXHOJOTUSHBIH HET13r1 JaMy OarbITTaphl

4. TipmiJikTi KaMTaMachl3 eTyAiH MpoOsieMalIapbl )KOHE XUMUSIIBIK OHEPKICITT

5. XUMUSIIBIK OHIMHIH camachl MEH ©31H/IIK KYHBI

XUMUSIIBIK OHEPKACINTIH JaMy J9pekecl MEeTaTyprusi, SHepreTHKa, MalluHa-Kypail
OHJIIpICIMEH KaTap MEMJICKETTIH JKOHOMHUKAJIBIK IOTEHIMAIBIH aHbIKTalabl. COHABIKTAH
OapiblK JaMblFaH eNfep XUMMSUIBIK TEXHOJIOTHUSHBIH JKakKcapyblHa, OacTama >KaHa
TEXHOJOTHSUIBIK TPOIECTEP/IiH JKacalyblHa, MAallMHA KYPBUIBIMBIHA, FBUIBIMU 3€pTTEYJEPIIiH
KETUTyJepiHe, )KaHa KaTalu3aTopiapiblH KYPhLUTybIHA 30p MaHbI3 Oepe/ii.

TexHUKanplK  yACyde  XUMUSUIBIK  OHEPKOCINTIH  MaHBI3BI  JKOHE  XaJIBIKTBIH
TYTHIHYIIBUTBIFBIH KAMTAMACHI3 €TY

XUMUSIIBIK OHEPKICIN XaJIBIK [IapyallbUIBIFBIH KeH MOJIIep/Ie KONTereH OHIMJIEPMEH
KaMTaMachl3 €Teli, OJIapChl3 Kasipri KOFaMHBIH emipi MyMkiH Oommac exi. JKep acThl
OTBIH/IAPBIH (TaCc KOMIpi, MYHAWUJIbI, TAKTa TACTHI KOHE IIIBIM TE3EKTi) XUMUSIIBIK OHJICYIIH
apKachlHJa, XaJblK [IapyalllbUIBIFBI MBIHAHIAW MaHBI3bl OHIMJIEP alajbl, oJap-KOKC, MOTOp
OTBIH/IAPBI, MAMIAUTBIH Mailyiap, KAHFBIII Ta3ap XKOHE OpraHUKaJIbIK 3aTTaplblH KONTereH
Typiaepi. XuMHs KOHE OHEPKICINl eNre aMMHak, a3oT, KYKIpT koHe (ochop KbILKbUIIAPHIH
Oepeni, ax onapaaH MUHEpAJIbl THIHAWTKBIIITAP albIHA/bL. TaOuraTTa KeH TaparaH ac TY3bIHaH
KYWAiprim HaTp (HaTpui TUAPOOKCHUL), XJIOP, TY3 KBIIIKBUIBL, COJIa allbIHAJbI, OJlap, COHbIMEH
Karap aJlOMUHUN OHMIPICiHJE, IIBIHBI, Kara3, Cca0OblH, MaKTa J>KOHE KYH Ke3JIeMeJepiH,
IIacTMaccanapibl, JXKacaHAbl TaNIIBIKTapAbl KOHE T.C.C. 3aTTapiAbl ajdylda KOJJIaHbUIAIBL.
AFamThl XUMUSIIBIK OHJETCHJIE TUTacTMAaccaiap, aKTUBTEHTCH KOMip, TYTIHCI3 OBITBIpa, Cipke
KBIIIKBUIBI, ATHJI MEH METHJI CHOUPTTEpl, aleToH, KaHU(OIb, apoMaTTalfaH KOCBUIbICTAp
QJTBIHA/TBI.

Kazipri merammyprus  eHepkociOi MEH MalllMHA jKacay, FaphIIIKEpJIiK, aya MXoHe
ABTOKOJIIK TPAHCTOPTHI, KYPBUIBIC 3aTTapblH JKOHE KOITEreH XaJbIK TYTHIHATBHIH Tayapiap
OHJIIPY XUMHUsIFa OaiIaHBICThI 30p KAPKBIHMEH JaMbIIbl.

TexHUKaNBIK TPOTPECTiH HETI3rl JKONAAPBIHBIH Oipi - XaJblK IIapyallbUTBIFBIH
XUMUSUTAaHIBIPY. XUMUSIAHABIPY JAETEHIMI3 — XalblK IIapyallblIbIFbIHA XUMHSUIBIK OAICTEPA,
XUMHUSJIBIK TIPOLIECTEp MEH 3aTTapibl eHridy. byn enmipicTi Thimai Xyprizyre, IIHKi3aTThI
KOMIUIEKCTI JKyMcayFa, KaJABIKChI3 dKYMBIC iCTeyre MyMKIHJIK Oeperi.

Kazipri 3amanzma THIMAUIITT  JKOFapbl JKOHE  OJKOFaphl  camajbl  MUHEPAJIbI
THIHAUTKBIIITAPCHI3, YJIBl XUMHUKATTapChI3 (apaM IIeNTep MEH 3HUSHKECTEPMEH Kypecy
Kypajgapbl), KOHCEPBAHTTAPCHI3 >KOHE KACAHIbl JKEMJIEPCi3 KapKbIHIbI aybll MHIapyallbUIbIK
OH/Iipici O0ITyBI MYMKIH eMec.

Bruocdepansl Kopray VIIH Ta3gapAbl JKOHE TYPJIi KOCIMOPBIHAAPIBIH (MBICAJIBI
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SHEPreTHKANBIK, IIeJITI0I03a, KaFa3, METaJUTYPrusi) aFbI3bIH/IbI CYJIaphIH Ta3apTYIbIH XUMHUSITBIK
TOCUIAEP] KEH KOJIIaHbLIa/Ibl.

Xeke TypmbICTa XKOHE TYPFBIH-YH IIApyamIbUTBIKTAPBIHAA XUMHUSIIBIK ©OHEPKICINTIH
KOIITEereH OHIMJICPIH Mak1agaHaIbl.

XUMUSITBIK OHIIPICTIH JaAMYBI

Jynuexysi OoibiHIIa 1932 JKbUIBI KacaHIbl KaydyK 3aybITBIHBIH KYMBICKA Kipicyil
XUMUSHBIH HAaFbI3 kKeHici Oombim TaObuianpl. Kazakcranma 1934 xeuiel [IIBIMKEHT KOpFachiH
3aybIThl, 1955 . ©OckeMeHnie KOpFachIH-MbIPbIII KOMOUHATHI )KOHE TUTaHIbI-MarHuiIi KOMOUHaT,
Banxamra TaykeH-MeTammyprusuiblk komMOuHaThl 1958 k., XKamOwiiaa cymepdocdar 3aybITsl
xoHe "XUMMIBIK eHepkocinm eHaipici”, IlaBmomap amomuHuii 3aBoibl 1964 >KbLabl icke
KOChULZIbI. OpraHuKajablK CHHTE3, IJIACTMACCa, JKacaHIbl TAIIBIKTAP, KYPACHl Aopi-IopMEKTep
eHepKacinTepi gamMu Oactazpl. bailmaHbicKaH a30T 3aybITTapbl TYPFBI3BUIABI, OTHIH, MYHAid,
OHJICY, aFalll XHUMHUIBIK JKOHE THIPOJIM3 KOCIMOPBIHAAPH KypbUiabl. COHFBI KbUIAAPHI
OMOXUMUSIIBIK OHEPKACIIT KYIITI 1TaMU 0acTabl.

XUMHS )KOHE XUMHSUIBIK TEXHOJIOTHSl TapayblHAaH KOITereH FalbIMIapIbIH eHOCKTepi
OyHHE JKy3i OoibiHmA MoubiHIaael: M.B.JlomoHocoBThIH, [.M.I'ecctin, B.®D.AnekceeBriH,
H.H.3ununnin, H.H.bexeroBThiH, A.M.byTneposteiH, [[.11. Menneneestin, B.B.MapkoBHu-
koBTiH, M.I1.KayuepoBtei, JI.Il.KanoBanoBteiH, B.H.WnateeBTiH, W.A.KaOiyKoBTBIH,
J.E.®apopckwuiinin, H.C.Kypnakosteiy, H.J[.3enenckuiinin, I1.I1.denerpentiH, JI.A.Uyraesris,
C.B.JIe6enentin, A.E.Ilopaii-Kommnansia, A.E.ApGy30BTiH, A.A.I'pun6eprrin, H.H.Cemenos-
TiH, W.W.AugpeeBtin, H.M.DMmaHy3IsHBIH KoHE A.baemostin, II.b.batanoBanbIH,
E.A.BexryportsiH, E.E.Eproxunnin, b.A. KybanosteiH, M.K.)KypunoteiH, P.A.Ka3zoBaHbIH,
3.M.MonnaxmeroBtbiH, H.K.Hagupostein, JI.II.Hungig, b.T.Oten6aeBThIH x0HE T. 0.

XUMMSITBIK  OHJIIPICTIH JKaH-)KaKThl JaMybl Kazipri Ke3fae e JKYpilm JKaTelp. AJFa
KOWBUIFAH MoceNeNlepAl IIenly VIIIH XHMHS JKOHE  XUMUSJIBIK TEXHOJIOTHS ayMaFbIHJIa
KOWBLIATHIH FBUIBIMU 3EPTTEy JKOHE ToXipube, ammapaT MeH Kypal jkacay >KYMBICTapbIH
KCHEUTY KoHE TEPEHICTYIMEH KaTap XUMUSJIBIK TEXHUKAHBI )KETUIIIPY KaXKeT.

3. XUMUSITBIK TEXHUKA MEH TEXHOJOTUSHBIH HET13T1 JaMy OaFbITTaphl

XUMHSUTBIK TE€XHUKAHBI JKETUIAIPY €HOEKTIH OHIMIUIITIH, JalblH ©HIMHIH CcarachlH
JKaKcapTyFa >KOHE OHIMHIH ©3/IK KYHBIH KEMITyre OarbITTalFaH. XWUMISUIBIK TEXHUKAHBIH
JIaMYBIH/IaFbI 0ip-OipiMEH THIFBI3 OAMIAHBICTHI HETI3T1 OaFbITTAPhI:

1) xumwusa-TexHomoruwsuiblk kyienep (XTXK) meH jkeke ammapaTTapiblH KOJEMiH YIIFAWTy
HOTWIKECIH/IE OJIApABIH KyaThIH KYIICHTY;

2) ammapaTTap/bIH )XYMBICHIH YIETY;

3) KOJ eHOEeriH KaKeT €TETiH MPOIECTEP/IlI MEXaHUKAIaHIBIPY;

4) XUMHSI-TEXHOJOTHSUIBIK JKYHEIepIl KoHe KeKe anmapaTTapabl 0acKapaThiH 3JICKTP-ECenTey
mamuHanapsiH (OEM) KongaHbIn, KOMIUIEKCTI aBTOMATTAY;

5) OKTBIH mponecTepIl Y3AiKCi3 MPOLECTEPMEH aybICTHIPY;

6) SHeprus MIBIFBIHBIH KEMITY JKOHE XUMHUSJIBIK PeaKIUsIap KbUTYbIH TYTeNl KOJIIaHy;

7) eHipy caThLIAPbIH KEMITY JKOHE XKaObIK (allHAIMaJIbI) JKYyHenepre oTy;

8) KamIBIKCBI3 OHIIpICTEP KYPY.

XTX >koHe ammapaTTapAblH KyaTTBUIBIFBIH KOOEUTy oOJapAblH  OHIMIUTIKTEPiH
JKOFAPBUTATYFa JKOHE JKYMBIC YKaFIaliIaphblH KaKcapTyFa allblll KeJIei, all anmnapaTThl )KYMBICKA
KOCAThIH XYMBICHIBUIAP/ABIH  caHbl KeOeiimeiini. YKyMmbpICTBIH eHIMaiiri (©) mbIFapbUIaThIH
OHIMHIH HEMECE OHJCITeH IIUKI3aTThIH Oenrurn Oip Mep3iM (T) apalbIFbIHAA OHIIPIITCH
meniepimeH (G) ecenTenineni:

0 =G/t D
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ArnmapaTtTapaplH MOJIIIEPiH KoHE OHIMAUIITIH KOOSHTY Kom Kap:Kbl 06Ty Il Tajam eTnenIl
YKOHE OHIPICTI aBTOMATTAHABIPY MYMKIHIIUTITIH KEeHUTAETE 1.

DKOHOMMKAJIBIK THIMJLIIKKE CYHWEHE OTBIPBII, KaiiTa OpPHATHUIbIN >KaTKaH MallMHajap
MEH anmapaTTapJblH KyaThlH Y3IIKCi3 KOOEHTINm OThIpazbl. MbIcanbl: KYKIPT KBIIIKBUIBI JKOHE
aMMUaK eHJIpICTEepiH/IE HETI3I peakTopiaapblH KyaTbl COHFbI 20 >KbUIIbIH apanbirbiHaa 30 ece
ecTi, Oipak keWOip KOHABIPFbUTAp MeH Tyren XTJK wmeimiepiH MIEKTEH ThIC apThIFBIMEH
YIFAaUTKaHAAa KOCIMOPBIHAAPABIH  aBapHSUIBIK TOKTATyJIApMEH, >KOCHapIbl KOHICYJCPiHiH
HIBIFBIHBL OipeH keOeiieni. COHIBIKTAH KONTEreH cajaiapia >KeKe KyaTThUIBIKTBI OJIaH opi
JKOFaphLIaTy THIMCI3.

ArnmapartapablH KeJieMIepiH KoOeUTnel-aK TeK *KYMBIC epeXeciH >KaKCcapTy apKbLIbI
OHIM/IUTIKTEPiH yAeTyre 00Jabl.

AnmapaTTbiH KYMBICHIHBIH yaemeni (Y) KapKbIHABUIBIFGI T OHBIH OHIMAUIINHIH (O),
anmapatThiH KeseMine (V) Hemece OeT ayqaHbiHa (S) KaTbIHACKIH aiiTa bl:

Y =06/V

HeMece:

Y=G/(t*S) (2)

Yaemeni KapKbIHABUIBIK €Ki >KOJIMEH KaMTaMachl3 eTuieai: 1) annapaTTbliH KYpPhUIbICHIH
JKAKCapTy apKbUIbL; 2) ammapaTTapAarbl TEXHOJOTHSIIBIK MPOIECTEP/Al KETUIIIPY HOTHKECIH/C.
Ocpl KepceTUIreH eki oi Oip-OipiMeH ThIFbI3 OaillaHBICTBI. AMNNApaTThIH KYPBUIBICHIHBIH
KAKCAPTBUTYBl OCEPIHEH XHMUSIIBIK TPOLECTIH YAEMeNTl KapKbIHABUIBIFBl JKOFapbUIA/IbL.
Ynaemeni KapKbIHIBUIBIKTBIH K60€r0i TeMIepaTypaHblH, KBICBIMHBIH JKOHE OpeKeTTecyIi
3aTTapAblH  KOHIICHTPALMSCHIHBIH  JKOFAapbUIAybIHAH, KOMIIOHEHTTEPAlI  apajacThIPY/IbIH
KYIIEIOiHE, 3aTTapJblH OpeKeTTecylli OeT ayJaHbIHbIH YJIFAlObIHAH, KaTaJu3aTOP.IbIH
KOJIJJaHYBIHA, COHBIMEH Karap TpoIeCTEPIIH MeXaHUKATAHIBIPBUTYbIHA  JKOHE
aBTOMATTaH/BIPbUTYbIHA OailIaHBICTHI O0JIAIbI.

MexaHukanauaplpy - agamMHbIH (U3MKaIbIK €HOEriH MalluHa €HOEriMeH aybICTBIPY.
MexaHuKanaHabplpy —anmaparypa >KYMBICBIHBIH — YAEMeTl KapKbIHABUIBIFBI MEH KYTYII
KBI3METIIICPIH CAaHBIH KEMITY apKaChIH/Ia €HOSKTIH OHIMIUIITIH KOFaphLIaTaIbI.

Kenrteren XuMHIBIK OHJIpiCTEpJe HETI3r onepauusiap MeXaHUKaIaHAbIPbUIFaH.
JlerenMeH mIMKi3aTTappl TUEY, MaTepuaibl TYCipy >KOHE TachiMaijuay o1 Je Oosca, YHEMI
MalIMHAMEH iCcTeNiHOeWi. OHMIPICTIH OChl CaThUIAPhIH MEXaHHKATAHIBIPY Ka3ipri yakbITTa
Heri3r1 mpo0semMa OOJbI Ta0bLTA b

KommiekcTi aBTOMaTTaHIbIpy - KYpalaapAbl KOJJaHa OTBIPHII, aJaMHBIH KaTbICHIHCHI3
TeK KaHa OHbIH OakbUIaybIMEH OHMAIPICTIK MPOLECTI JKYprizy. ABTOMaTTaHABIPY —
MeXaHUKAIAHABIPYAbIH KOFapbl CaTBICHL, OJ €HOEKTIH OHIMJIUIrH *oHE OHIMHIH camachlH
JKakcapTyFa MYMKIHIIK Oepeal. OHAIPICTI KOMIUIEKCTI aBTOMATTaHABIPY VIIIH OpTYpIIl
KOHJIBIPFBUIAP/IBl KOJJIaHyFa 0oJaibl. ©Te Kypaeii eHaipicTepie JIEKTP ecenTey MallnHaIapblH
KOJIJTaHabl.

OHuipicTeplliH TEXHOJOTUSUIBIK TpolecTepiH OackapaTblH DEM KojjaHy XHMHSIIBIK
OHEPKACINTEe ©T€ THIMJ1 aBTOMATTAHIBIPBUIFAH JKYHeNepAl €Hrizyre MyMKIHIIUIK TYFbI3/bL.
JlerenmeH, kelOip Kardaia TOJNBIK aBTOMATTaHIABIPYIbl KOJNJaHy 9d3iplle KHUbIHIAY HeMece
THIMC13 OOJIBIT OTHIP.

MyHpaii »araiia KalbIKTaH Oackapyibl KojiaHy KakeT. Kambikran 6ackapy — TOJBIK
ABTOMATTaHJBIPbIIIMAFaH, COHJABIKTAH TMPOIECTIH OapbIChIH KAIIBIKTaH (MBICATBI, OacKapy
MyJBTIHEH) aJjaM pPeTTeN OThIPabl.

Y31iKTi mpouecTepAl Y3AIKCi3 MPOLECTepMEH aybICThIPY - OHIMAEP/IH CarachlH jK9HE eHOCKTIH




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH meanunHa akaaemuscol» AK AO «IOxHo-KasaxcTaHCKas MeAVULVHCKasA aKaaeMuns>
dapMaleBTUKAIBIK JKOHE TOKCHKOJIOTHSIIBIK XUMUS Kadeapachl 044 -55/
«OKanmbl XMMHAIIBIK TEXHONOTHs) MTOH1 GOMBIHILIA 19piC KelleHi 73 OerTiH 6 Geri

JKarJJalblH JKaKCapTaTblH MPOLECTIH Y/AEYIMEH ThIFbI3 0alIaHBICThl XUMUSIIBIK OHEPKICIIIKE TOH
TEXHUKAIBIK JaMyAblH HEri3ri OafFbIThl. Y3IIKCi3 mporecTepre oTy, MEXaHHKAJbIK
TEXHOJIOTHSAaFbl KOHBEWepIep/ Il KOJAAaHy d/1ICI CUAKTHI, eHOSKTIH OHIMAUIITIH apTThIPaIb.

OKTBIH mpolecTepe IMIMKI3aT anmapaTka THEIreHHEH KeWiH oHjaa OipHelle eHIey
caThUIapblHAH ©TeAl J€ COoAaH KeiliH  anblHFaH 3arrap Tycipuieni. CoHAa IMIMKI3aTThIH
THEITEHIHEH TYCIpiIyiHe JediH Oenriiai Oip yakbeIT ©Teidl, COJI apaja ammapaT >KYMBIC 1CTei,
NIMKI3aTThIH THETYl MEH aJblHFaH PEaKIUsIIBIK KOCTAHBIH TYCIpUTyl KaFqaiiapelHaa anmapar
TOKTan Typansl. by onepanusnapasl MexaHUKANTAHIBIPY ©T€ KUBIH, OMTKEHI OKTHIH 1CTEUTIH
MEXaHM3MJIEp MEH Kypalgapibl KaXeT eTedil. Ocipece KHBIHAAYbl - OKTBIH IPOILECTEPIi
aBTOMATTaHJBIPY, ce0ebl aBTOMATTAaHIBIPYFa KAKETTI €PEeKEHIH KOPCETKIMTEpl (TeMIeparypa,
KBICBIM, 3aTTapJblH KOHIICHTPALMSICHI)  pPEaKIUSHBIH JKYpy Ke3eHiHAe opIaiibiM e3repi
oTbIpabl. OKTBIH TMPOLECTIH Y3aKTBUIBIK Mep3iMi Y3IIKCi3 MPOIeCKe KaparaHJa OpyaKbITTa
apThIK, aj PHEPreTHKANIbIK LIBIFBIHIAPHI KOFapbl. by kepcerinreH OapiblK cedentep OKThIH
MPOIECTEPl Y3AIKCi3 POIECTEPre aMMaCTBIPY/IbI TAJIAIl €TE/II.

Y3aikci3 gemn mUKi3aTThIH TYCYl MEH OHIMHIH IIBIFYBI Y3aK YaKbIT apajbiFbIHIA (HEMece
KyHem MeJmepiaepMeH) Y3IIKCI3 KYPETiH mporecTepai aWtansl. byn skarmaiga Kypangap
TOKTaJIMai/Ibl, anmapaTTapAblH eHIMIUIIT )KOFapbl. ANNapaTThIH OapibIK KepiepiHae TYPaKThI
TEeMIepaTypa, 3aTTapJblH KOHIEHTPAIUSICHL, KbICHIM JKOHE T.0. cakTajlabl, COHABIKTAH
anmaparThlH JKYMBIC ICTEyiH Kajaranay, LIMKI3aTTBl THEY OHE OHIMII Tycipy, MpoIecTi
aBTOMATTaHJBIPY JKEHUIre coraabl. byn jkarmaiiia, COHbIMEH KaTap OHIMHIH camachkl Ja
xakcapaapl. KenTereH XuMUSIIBIK OHAIPICTEp Y3MIKCi3 JKYMBIC iCTeili, KajFaH OKTBIH
nporiecTep OIpTIHACT Y3IiKCi3 IPOIeCTepMEH aIMacThIpbUIaibl. bipak Kasipri »karmaiina o3ipiie
OipaeH OapibIK  OHMIpicTepAi Y3IIKCi3 OHAIpICTEpPMEH aJIMacThIpyFa OoNMaibl, Kehoip
JKarjainapaa Oy eHIMHIH camachblH HallapiaTajbl, ajd 0acka skardainapa, acipece a3 KyaTThl
KOHE a3 MeJIepii KOHIBIPFhUIApJa  Kaszipiie MpouecTepai aBTOMATTaHIBIPDY MEH
MeXaHHUKAJIaHBIPYbIH Kypajlaapbl TAOBLIFAaH KOK.

DOHEPTUsHBIH I[IBIFBIHIAPBEIH KEMITY XOHE XUMHSUIBIK PEAKIUS-IAPBIHBIH  JKBUTYBIH
Tyreiaaed KOJNJaHy-XMUMHSUIBIK TEXHHMKaHBIH MaHbI3bl  OarbIThl. Kasipri yakpITTa KemnTereH
OHIMJIUTITT  JKOFapbhl  OHIIpICTEpIIH  XMMHUSUIBIK  pEaKTOpiapbl  JKbUTy  alMacThIPFBINI
JJIEeMEHTTEPMEH YWJIECTIPIITeH, OJIap MIMKI3aTTaplblH pEaKIMsUIBIK TeMIlieparypara JIediH
KBUTBITY YIIiH JKOHE COHBIMEH Oip Me3riije alblHFaH OHIMIEpl CYyBITY YUIIH HeMece KYLITi
KBUTY 06JIeTiH (IK30TEPMUSIIBIK) MPOIIECTEP IiH KBUTYBIH NaiiianaHy Ka3aHaapbiHJIa Tayap OybIH
aly YIIIH KONJaHbUIaabl. bBynm >karmaiinmapia XUMHSUIBIK pEakTOpiIapra KaparaHia >KbUTY
QIMAaCTBIPFBIIITAPIBIH KYPBUIBICHI KYpJENiJey JKOHE e  peakTopjapMeH Oipre JHepro-
XUMUSUIBIK arperaTt Ty3eimi. SIFHH, XUMUSJIBIK TEXHOJOTHSHBIH JHEPTUSUIBIK TEXHOJIOTHSFa
alfHanysl kypeni. byn ere MaHbpI3apl OaFbIT, ©MTKEH1 Kas3ipri jkafjaiga agam3aTThl ap3aH,
KOJIAMJIBI YKOHE THIMJII KOJIAHBUIATHIH HHEPTrUsIMEH KaMTaMmachl3 eTy Npoliiemachl ajjaa Typ,
OUTKEeH1 OHBIH JOCTYpJi Ke3aepi (MyHall, TaOufu ra3, Kemip, arail, HIbIMTe3eK T.0.) TaOuru
TOJNIBIKTBIPBLTYJIApPbIHA KapaFaHAa KbUIJAaM KAapKbIHMEH KOJJAHBUTYJa JKOHE OChI KO3IepIliH
KOpJIapsl ©Te XKbUaM a3aroaa. OceiFaH 0aillaHBICTHI XUMUSUTBIK TEXHOJIOTHSIa YHEPTeTUKAIBIK
YKOHE TEXHOJIOTHSUIBIK KYpaJlAap/AblH apachlHIarkl Oaiimanbic  Oapa-0apa eTe Kyuiewe.

Kazipri yakpiTTa aMM#ak, KYKIPT JKOHE a30T KBIIIKbUIIAPBIH, METaHOJ, TYCTI
MeTaJapIbl OHAIPY/Ie ayblp OPTAaHUKAIBIK OHIMIEPIIH OHIIPICTEPIHAEC YHEPrO-TEXHOIOTHSIIBIK
yarisiep 6acTbl OpBIH ajlajibl.

OHIPICTIH caThUIAPBIH KEMITY >KOHE JKaObIK (aifHamMalnbl, IUKIAL) JKydenepre oty
KA TAJIIbIH IIBIFBIHHBIH KOHE OHIMHIH ©31H1K KYHBIHBIH KEMYiHE aJbIIl KeJIe/Il.

KannabIkcesI3 eHzipicTepii Kypy — IIMKI3aTThIH OapiblK KOMIIOHEHTTEPIH TYTell KOJIJaHy
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apKachbIHAa SKOJIOTHSUIBIK MPOOJEMaHbl JKMHAKTHI —IICHIeAl JKOHE OHIMHIH ©31HIIK KYHBIH
KeMITel.

PeakuusuiblK  KocIia MEH KbUTy TaChIMalJarblITapAbl (aya, Cy) JKEKe MpoLecTep MEH
anmnaparrapjia alHanaelpy, OHAIPICTIH  XUMHA-TEXHOJOTHSUIBIK KyHenepiH —Tyrenaen
alfHaJIMalbl  Kacay-KaJAbIKChI3 OHIIPIC KYPYIbIH, €H THIMII JKOJJAPBIHBIH Oipi OOJBII
tabbutagpl. OChbl MakcaTIleH Ta3a XMMHUSUIBIK eHAipicTepai 0acka eHipicTepMeH (MBICAbI,
METaJUTYPTHSUIBIK) OIpIKTipe/l, OCBIHBIH HOTIDKECIHIE OyFaH NeWiH KojjaHnOaraH — IIWKi3aT
KOMITOHEHTTEPIH aybl MIAapyallbUIbIFbIHA KAKETTI OHIMJEP ally YILIiH eHaeyre 0osaibl.

Tacrannpl razgap MeH cyjapAbl — Ta3apTyFa KOJIJAHAThIH apHailbl anmapaTTapiabl
TEXHOJIOTHSUIBIK YITLIEpPre €Hri3y apKbUIbl KaJJIBIKCHI3 TEXHOJOTHAFa IKAaKbIHAAyFa OoJajibl.
Byt sxoi1 keH TapajgFaHbIMEH, KOpILIaraH OpTaHbl CaKTay MpoOJieMachlH Tyres LIelle aaMaibl,
COHBIMEH 0ipre KenTereH  ©OHIIpICTepe Heri3ri OHIMICP/iH ©31HIK KYHBIH apTThIpyFa OKell
COFaJIbI.

Kepceriniren  OarbpITTap[blH OpKalCBHICBIH Oarajail OTBHIpBIN, Kem  jKarjpaiiapna
oJlap/bl >KMHAKThl KOJIJJaHyFa OOJIaThIHBIH JKOHE i€ OHJIPICTI YMBIMAACTBIPY MEH OacKapyabl
KETULAIPY apKbUIbl FBUIBIMHU 13/ICHICTEp KEHEI01 KOHE TepeHJeyi, COHBIMEH Karap )obaay
JKYMBICTAPBIHBIH JKaKcapyJiapbl apKbUIbl XHMHUSUIBIK OHIIPICTI JKaHIaHIBIPYFa OOJIAaTHIHBIH
AWTBIIT OTY KaXKeT.

ATOMIBIK TEXHHKAHBI, IJIa3MaJIbIK KOHE JIa3epiiK TEXHOJOTHSIIAPIBI, (POTOXMMUSITBIK
pagvanus -  XUMHSUIBIK JKOHE OMOXMMHSIIBIK MPOIECTEPAl €Hri3y Keibip eHmipicTepaiH
HOTH>KEJIUTITTH KOFapbUIaTyIbIH KyaTThl KypaJibl OOJIbIN TaObLIa/bl.

ATOMJIBIK 3HEPTUSHBI KOJJIaHy OYpBIH JKETe alMaraH XKY3JIereH MbIH Ipaayc TeMIepaTypaHbl,
ocipece TemeH Temrneparypainsl miaazmansl (1000-10000 K) anyra mymkinaik 6epeni.
[Tna3MOXUMUSIIBIK TPOIECTEPAl KOJJTAHY TeMe-TeHJIIr HeTi3rl Ke3AelNTreH OHIMIEpal aiy
OarpiThIHA Kapail Tek aca skorapsl Temmepatypaga (10%-10%) ere kymTi bIFbICAaTHIH
SHAOTEPMUSUIBIK allHAIIBIPYAbl KY3€re acblpyFa MYMKIHIIUIIK Oepeni. MyHpmail mpouectepre
xartateiigap: NO Typa cuHTe3l; MeTaH MeH OCH3MHHEH aleTWIMHAI ajy; AUIHMAHHBIH Typa
CUHTE31; a30T MEeH KOMIPCYTEeKTepIHEH LIUaHbl CYTEKTI aly; (TOPIBIH TYpPJi KOCHUIBICTAPBIHBIH
CHHTE3]Iepi KoHe T.0.

Jlazepnik TeXHMKa ©T€ HO31K OaFbITTalfaH KPHUCTANIbl KYpPBUIBICHI *oHE OepiireH
KacueTTepi Oap KaTThl 3aTTap/bl, COHBIMEH KaTap KaTalu3aTopiapaAbl, XKapThllaid eTKI3TiITepal,
MOJIEKYJIaJIbIK TOPJIap/bl, aICOPOSHTTEP Il XKoHE T.0. CUHTE3/Ieyre MYMKIH/IK Oepei.
QDOTOXUMHUAIBIK pEeakIysyiap  JKapblK AHEPTUSACBIHBIH KYLIIMEH JKYy3ere acajsl Hemece
KbUTIAaMJIalIbI, OJlap TaOuFaTTa Ja, COHBIMEH KaTap eHjipictepae ae xkypeni. Kemipcyrekrepmi
XJIopiay JKoHe Opomiay, KeICTUPOJIbl CHUHTE3NeY, HapapuHIepli cynb(oxiopiay MXKoHe
XJOpoPUIIIH KOMeTiIMeH (POTOCUHTE3/IeY OCBIHIAl MPOIIeCTePIiH TOObIHA KaTa Ibl.

BHOXUMUSIIBIK TEXHOJIOTHsSI  €peKIle OpbIH ajajbl, ce0eli, XMUMHUSIBIK ©HAIpicTepae
KOJIIAHBIJIATRIH KaTaau3aTopiiapra Kaparanaa 013 OUIeTiHAeH Tipl KIIeTKa KOFaphl aKTHBTI, HO31K
ipikTeyIIi OWMONOTHSIBIK KaTanu3aTopyap OOMNBIN TaObUIAAbI, ©31HIH THIMIUTITIMEH, TOMEHTI
TeMIeparypaja KaOuIeTTUIINIMEH epeKIleIeHeIl.

Opraam3meri CHHTE3IEATeH PepMeHTTep (HeMece SH3UMICP) MEH TOPMOHAp, COHBIMEH
KaTap KJIEeTKara CHIPTTaH TYCETIH BUTAMHHJIEP OMOJIOTHSUTBIK KaTaTN3aTOPJIapFa sKaTaIbl.

Kazipri yakpITTa eHepKaocinTe OMOJOTHSIIBIK MPOLECTEPAEH TEeK allbITyAbIH SPTYPJi TYpJepiH
KOJIZJaHA OTBIPBIN CIIUPTTEP, AalleTOH, OPTaHWKAJBIK KbIIIKbUIAap anansl. CoHmaii-aKk OelOKTHI
’KEM allbITKbIHBIH OMOJOTIMSAJIBIK CHHTE31, aF3bIH/bl CyJap/bl OMOJIOTUSIIBIK Ta3apTaabl Keioip
TYCTI MeTaljapAblH OallaHCTaH IIBIKKAH PYyJAchlH OaKTEpUaNIbl MIOFBIPIBI CIITICI3ACHAIpea
xoHe T.0. byyn mpouectepaiH OapiblFbl MHKPOOPraHU3MAEPHIH KATBICYBIMEH JKOHE TOMEH
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JKBUIJITAMIBIKIICH KYPE/l, COHJIBIKTaH KaHaFaTTaHAPJIBIK HOTHKE Oepe amMaiinel. CoHma na Tipi
TaOMFaTTa KYy3€ere acaTblH OHIIPICTIK KaTalu3/i KOJIJaHy, TaMaK KOpJIapblH KEHEHTYMEH KaTap
XUMUSUIBIK ©HEPKICINTIH KONTEreH cajalapblH Tyreiael *aHa/laH KypacThlpyFa MYMKIHILILIIK
Oepep eni.

buoxumMusibik mporiectepal Oonamakra KOJJTAHYIbIH HETi3iHe aTMochepanblK a30TThI
OailaHbBICTBIPY, OEJOKTap MEH Maiap/bl CHUHTE3/Iey, OPraHUKaJblK CHHTE3/le KOMIPAIH KOC
TOTBIFBIH KOJJAHYy MpoOiemanapbl jxkataabl. Ocbl TpouecTepii >XKy3ere achlpy MaHBI3IbI
npobiieMarnap/ibl, AKOFaphbl KaJOPHUUIBIK OHIMACPMEH KOPEKTEH IIPY apKbUIbl a/J1aM3aTThIH ©MipiH
KaMTaMachl3 €Ty/i, ©HEPKACIN Heri3iHe CyiHeHe OTBIPBIN XKeM 0a3achlH KYpPYJAbl, KOFaphl
HOTIDKET KaXKETTl J9pi-IopMEKTEp KOHE aybUl IIapyallbUIBIFBIHBIH 3USHKECTEPIMEH Kypecyre
KaXETTi Kypanjgap IIbIFapyra MYMKIHIIUTIK Oepep emi.

TipuriikTi KaMTamMachkl3 €TyIiH poleMaIapbl )KoHE XUMHSUIBIK OHEPKICIIT

OHepkocin eHAIpiCTePiHIH KapKBbIHIBI JaMYbI )KOHE XaJbIK CaHBIHBIH KOOCI01 ajgaM MEH
KOpIIaFaH OpPTaHbIH Oip-OipiMeH OalIaHBICHIHBIH CHUIATBIH €I9yip IOpEeKeae  O3repTeli.
OMipiH Heri3iHe 3JeMEHTTEpPAIH aifHaJIbII Opaybl JKaTalbl, SIFHU OJl aJaM YIIiH 3aTTapbIH
TabuFaTIeH anMacybIMeH OeiiHeneHeni. JKep, cy, aya @HEpPKICIM MEeH TYPMBIC KaJIIbIKTapbIMEH
JacTaHa/bl, OPMaHAAp MEH aybUl IIAPyallblIBIFBIHA >KapAWTBhIH KEPJICPAIH KOpJaphbl a3asiibl,
xailyanzap MeH eCIMIIKTepAiH KeNTereH Typiepi )KoubUIaabl. AJaMHBIH 9cep €TyiHEeH OpTaHbIH
e3repyi XKbUIIaM KYPETiHI COHINAJBIKTHI, TAOUFATTa FAachIpiap OOWBl OpPHATHUIFAH TEIe-TEHIIK
63 KaJllIbIHA KEJIIN YJrepe aJMaiJbpl, )KOHE COHBIH OCEpIHEH KOpIIaraH OpTajarbl e3repicTep
cumar anysl MYMKiH. OCbUIapABIH ~ dCEepiHEH aJaMAapiblH eMip CYpy JKaFjalinapel — erTe
KUBIHAANWIbl. AZJaM3aTThIH OMIPIH KAMTAaMachl3 €Ty, SFHU XaJIbIKThl ~ TaMakIleH, TYIIbl CYMEH,
JeMallyFa JKeTKUIIKTI Ta3a ayaMeH, SHEPTUSHBIH OpTYpJ TYpJIEPIMEH KaMTamachl3 €Ty,
KoOiHeCe XUMUSIIBIK TEXHOJOTHSHBIH dIiICTEpiMEH MmIentiieni. XalblKThl TaMaK ©HIMJIEepiMeH
KaMTaMmachl3 €Ty Heri3iHae eki OarbITTa >KYpri3iiefi: XUMISUIBIK OHEpKICINTIH OHIMIEpiH
KOJIJIaHA OTBIPBIN aybUT HIAPyallbUIBIK OHIMILIITIH apTTBIPYMEH KaTap CUHTETHKAJBIK >KOHE
YKacaHJIbl TaMaK eHJIpY.

AybIT apyambUIbIK — OHIIPICIHIH OHIMIUIITIH apTTRIPY TEK KOFaphl ~ HOTHXKEN1
MUHEPAIIBl THIHAUTKBIIITAP OHEPKICIOIHIH TaMybl, aybUT IIAPYANTBIIBIK 3USTHKECTEPMEH KYpecy
KYpaJJIapblH JKOHE OCIMIIKTEP/IiH JaMyblH PETTEHTIH BIHTATAHABIPFBIINTAP aly ©HJIpICIH
KYPY apKbLIbl MYMKiH OOJIMaK.

MuHepanapl THIHAWTKBIITAD MYMKIHIIUTITIHE Kapal OalacTChi3 OO0JIybl KaXKeT, KeH
KeleMre ue OOlybl KepeK, SFHH MaHBI3Ibl KOPEKTI 3aTTap/AblH, COHBIMEH KaTtap
MUKPO3JIEMEHTTEPAIH 1€ OO0Jybl Ka)KeT; OJapJblH KOJJIAHBUTYBIH >KOHE CaKTaJIyblH
OHAMJIAaHATBIH camaibl KYpPbUIBIMBI OOJyBI KEpEK; ©CIMIIKTEp OJIap[bl KEHLT CIHIpYl KaXeT;
OJlapibl TOMBIpaKTapFa €Hr13TeH/IEe, TOMBIPAKTaP/IbIH KYPBUIBICHIH KaKCapTYhl KaXKET.

OciMIiKTepIi KOpFay Kypalaapbl-TIECTUIMITEP-)KOFaphl IpIKTEYIIUTiKIIeH OeifHeIeHyi,
JKETKUTIKTI KBUIaM BIABIPAYbI, KYCTap MEH XalyaHJIapra 3HUSHCHI3 Oonynmapbl KaxkeT. Aiira
KETETIH JKaFjal, 0apJblK MEeCTUIUATEP-OPTaHUKAIBIK KOCBUIBICTAP OOJBIN TaObUIaAbI, OJIap.Ibl
CHUHTE3JICYJIET1 JKOHE OHJICYACT] JKETICTIKTEep TYTeNJeH OpraHuKaIbIK XUMHUS MEH OHIIPICTIK
OpTraHUKaJIBIK CHHTE3/iH TaMybIMEH aHBIKTaJIaIbl.

OCIMIIKTEpIIIH ©CylH peTTeylIiIep-eCIMIIKTepre KaTbICThl (U3MOJOTHSUIBIK AKTUBTI
3arTap, ojap eCIMIIKTEp/iH ecCyiHe KOHE JAaMyblHa OpPTYpIIi e3repictep eHrize anaabl. KeitOip
repOUIMATEp a3 MeJIIepAe albIHFAHMEH, OJap OCIMIIKTEpPAIH 6CyiHe oTe KaXXeTTi JKOHE apam
HI6NITEPMEH KYPECYIiH Kypalaapsl.

OCIMIIKTEpIIH ©CYylH peTTeHTIH aKTHUBTI BbIHTAJAHJBIPFHILITAP-THOOEpEIUIUHACD —
CaHBIpayKyJIaK ©MipiHIH OHIMJEPIHCH KOHE Ta3a ©CIMIIKTEPACH MUKPOOHOIOTHUSIIBIK JKOJIMEH
Oemineni. backa perreymrinep-necukanTTap MeH AeQOTUAHTTAP, OCIMIIKTEPE CYCHI3AAHABIPY
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(kenTipy) KoHE OHIMJI >KMHAp ajJblHJAA >KalbIpaKTaplaH albplpy YILIIH KOJIJaHbLIATBIHAAD,
OyJiap Tarbl 1a OPTaHUKAIIBIK CUHTE3A1H ©HIMepi OOIbIT Ta0bLIaIbI.

XKanyapnapaplH ecyiH BIHTATAHABIPFBIITAP-)KaHyapiapaa Ke3AeceTiH HH((EKIUSIIBIK
aypyJiapAblH epllyiH OonaslpMaiTeiH 3aTTap. CoHbIMEH Oipre Oyi 3aTTap KOPEKTIH CiHYiH
JKakcapTanabl, ajd Oyl e3 Ke3eHIHIE >KaHyapiiapAblH MEP3IMIIK a3blK MeJIIepiH a3alTyra
MYMKiHAIK Oepeni. Ka3ipri ke3ie XuMUSIBIK OHEPKICIIT Y JKaHyapJapbIHBIH, OQJIBIKTAp/IbIH,
KOHIIKTEPIIH (MpIcanmbl,  JKiOE€K ~ KypThl)  OHIMAUIINIH  apTTHIpaThIH  JKaHa
OMOBIHTATIAHABIPFBIIIITAPIBI UTEPY Il 0ACTaIbI.

JKacanapl TaMaKThl OHIIPY - XUMHSUIBIK TEXHOJIOTHUS 1aMybIHBIH MAaHBI3/IbI OaFbITHI.

JlemorpadTapaplH alTybIHIIA, TUIAHETaAa ©cy HeridiHeH Asusa, Adpuxa, OpTa xoHE
OnrycTik Amepuka eceOiHeH KypeTiH Oomansl. Byl KOHTHHEHTTEpJeri XalbIKTBIH TOPTTECH
yIIi, Ka3ipri Ke3eHJae KepeKTi OeloKThIH TeK 60% amampl. A3BIK-TYNIKTIH JKETIeEyi, IIaMachl,
aZaM3aTThlH OMIpIHJE YII MBIHBIHIIBI KbUJIFa Kipep alJblHAarbl KUBIH CHIHAKTBIH Oipeyi
OoJFaitbl TYP.

Tex XUMMSIBIK OHEPKACII FaHa AYHHEHI 9JIeyMETTi KalTa Kypy MeH KaTap JAOHHIH, €TTiH
JKoHE OCJOKThIH ©Oacka TypJiepiH eHJACydl KebeuTyre kKaburerti. bipak Ta aybur
HIapyanibUIbIFbIHA KAPAUTHIH JKep KOJIEMiHIH a3/IbIFbIHA JKOHE JIe aybll [IapyallbUIbIK OHAIpICiH
HIEKCi3 yAeTyre OalIaHbICTBI XkKacaH/lbl TAMAK OHJIPY MpolsemMachbiHa alpbIKIIa KOHUI OeJiHII
otelp. bipiHmigen, Oy opTypii OeNOKThl MaTepuaiiaplblH CHHTe31He KarbicThl. Kasipri
yakKbpITTa OHEpKICIl MaclITaOblHA OENOKTap/bl CHUHTE3[eY HErI31HAe MHKPOOHOJIOTHUSIIBIK
KOJIMEH 1CKe achIpblIa/ibl.

MuUKpOOHOIOTHSUTBIK CUHTE3 JIET - MUKPOOpPraHU3MIEPAiH (PepMeHTTI KyhenepiMeH
JKY3ere achlpbUIaThIH cHUHTe3Al aitansl. Kasipain esinne OesokTapAaH jkoHE Mailnapia,
HOpMaJIIBI TapauHIEPACH, METaHOJIaH, 3TAaHOJ/IaH, CipKe CYbIHAH JKOHE 0acHa OpraHWKaJbIK
KOCBUIBICTAp/laH,  KeOiHece MyHalJaH ajblHATBIHAAPAAH, OHMIPICTIK MHUKPOOHOIOTHSIBIK
CHUHTE3/Il urepy Oactanpl. MyHaiIbIH Ka3ipri eHIMiHIH JYHUE Ky3i OolibiHIIa Oap OonraHbl 5%
MUKPOOUJIOTHSUIBIK CHHTE3Te KOJJAaHCa, OHJA Kep IIAPbIHBIH OapJbIK XadKbIH-5 MIIpA. aJaMbl
OETOKTIK KypaMMeH KaMTaMachl3 eTyre 0oJap ei.

Cyrerin ciHipeTiH KelOip OakTepHsUIapJbIH KOMETIMEH OTTErl >KOHE aTMoc(epaibiK
KOMIPTETiHIH KOC TOTHIFBIH PEaKIMsAFa €HrizyiHe Oonajsl, Oy skarnaiiia cy MeH (popMalbaeri
naiima Oomanel. bip skarbiHaH Oys1 OakTepusyiap XUMUSJIBIK OHEPKICINKE OTe KaKeTTi
dbopMabIETHATI CUHTE3/CI, ayaHbl KOMIPTETiHIH KOC TOTBHIFBIMEH Ta3allaca, eKiHIIiJeH, oJiap
JKEM PETiH/E KOJIJIAHBLUTYbl MYMKIH, O©UTKEH1 ©3/1epi )KapThUIail OEJIOKTap/1aH TyPaJibl.

MuKpoOHOIOTUSIIBIK TIPOIECTEp THAPOIU3 OHEPKICIOIHIe, CHUPTTEpHi anyna, TOTTI
3aTTapAbl AlBITKAHIA, IMapar acayaa, >XeM allbITKbUIAPBIH 1CTEeYIe, IPIMIINK Ticipyae,
Tepiiepai OHIeyAe XKoHE T.0. KeH KOJIaHbLIA IbI.

NHnycTpusiChl JaMbIFaH eljepae  OCIMJIKTI IMKi3aT 0a3achl PETIHAE KOJIIaHATHIH
XUMHUSIIBIK OHEPKACINTIH HET13T1 OpraHUKaJbIK CHHTE31, SIFHU KaHT XUMHSCHI K€H Opic aajbl.
OHBIH apTHIKIIBUIBIFBl - €pPEKIe KOMAMIBUIBIFBIH/IA JKOHE KbUT CalbIH YKaHAPBIN OTHIPYBIH/A.
CoHBIMEH KaTap XUMHSIIBIK OHEPKICINTIH MiHAETIHE OeIOKTap/ bl XKOHE KOMIPCYTEriH HIONTeH,
araiuTaH, aybUI-IIapyallbUIbIK TacTaHAbUIAPBIH O6iN aiy, ’acaHIbl TaMaKThl OajabIpiapaaH
(xJoperia CUSKTHI) jKacay, TaMakK MailJlapblH, KAHTTHI CHHTE3/IeY KaTaabl. bipak Heri3ri MiHIeT
ocbl OEJOKTHI TMpemaparTapibl SKOJOTHSUIBIK Ta3a CHHTE3Ney. bemoKTapIblH TaMaKThIH
OaraJIbIFbl aMUHKBIIIKBIIIAPBIHBIH KypamMblHa OaiIaHBICTBI 00JIaIbl, OUTKEHI aMHHKBIIIKBUIIAD
OpraHu3Me CUHTE3IEEII.

Kaszipri yakpITTa HO31K OpraHUKaIbIK CHHTE3I1H KOMETIMEH aMHHKBIIITKBUTIAP IBIH TOJIBIK
KaTapblH anyra OoNajbl, KOHE J¢ KeWOip Kemll MenTHATEp - HOHANENTH[, WHCYJIHH ajbIHAJbI,
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COHBIMEH KaTap 124 aMHHKBIIIKBUT KAJIIBIKTAp/IaH TYPATBHIH KOII ETTH]I JIe CHHTE3EITeH.

CuHTe3enreH OpraHMKajblK TaMak 3aTTapbl apHaiibl (pakuusuiapra Oenyli >KoHe
TazajayJpl KakeT eTenl. bysl mporecti acipece apHailbl Tipi OpraHu3MJIEep KaKChl Kyprizeni,
oJlapJlaH ’KapThulail ©TKI3rill KaObIpiiaKk MeMOpaHanap anblHaabl. bynapnarsl 6eiy mpoiecinae
DHEPTUsl OTe a3 IIBIFRIHMEH Xypeai. COHABIKTaH Ka3ip KacaHAbl J>KOHE >KapThUIai KacaHIIbl
MeMOpaHaiap jkacajblll karelp. Onapabl TEK »acaHAbl TaMakK 3aTTapblH Ta3ajlaFaHAa eMec,
COHBIMEH KaTap ayaHbl OeJreHje, CYTTi cenapauusuiarania, Cyabl TY3IIbUIIaHIbIPFAH/Ia KOHE
T.0. KOJITaHAIbL.

Kopmiaran opraHbl KoHE XMMHUSJIBIK OHAIPICTEpAE KbI3MET €TYIIl KbI3METKepJIepaiH
JICHCAYJIBIFBIH KOPFay XUMISUIBIK 9[ICTEpMEH XKyprizuieal. I'aznapasl 3usiHAbl KOChIMIIATapaH
CyWBIKTapMeH alcopOuusiiay, KaTThl COpOCHTTEepie aacopOuusiay apKbUIbl JKOHE OJIap.Ibl
3USHCBI3 KOCBUIBICTApFa KaTAIU3AIK alHANIBIPY o/1iCIMEH Ta3apTabl. AFbI3bIH/BI CyJIap 3USH/bI
KOCBHIMIIIATApAaH  a0COpPOIMSUIBIK ~ OAICTEpPMEH  apHalbl  Cy3rilITEpMEH  Cy3y, KYIITI
TOTBIKTBIPFBIIITAPMEH OHJILY (XJIOpMeH, (pTOpMEeH, 030HMEH T.0.) YJabTpOoHONETTI CoyjieMeH
OHJICY, OMOJIOTHSUIBIK dAICTEP Il KOJIJaHy apKbUIbI Ta3ajlaHybl MyMKiH. JlyHHE Y31 MYXUTBIHBIH
JAcTaHYbIH KEMITyJe TYpJl TEXHOJIOTHSUIBIK HpOLEeCTEepAe CYyJbIH KAaObIK aliHaJIbIMbIHA KOILy
MaHbBI3bl OpbIH ayazibl. JKep KBIPTBICHI MEH Xep KOWHAyblH KOpFay OHIIpiCTepIiH KaTThl
KaJJbIHTApblH  MaiianaHell, oylaplpl iCKe apaTy apKblIbl »y3ere acajabl (LUIaKTap.sl,
HuUIamMaapael, TYHBUIAApAbI, 00C KeHaepai koHe T.0.), SFHM IIUKI3aTThl KOMIUIEKCTI KOJJIaHY
apKbUIbI.

OHIIpiCTIH AaMyblHa OailIaHBICTHI KOpIIAaFraH OpPTAHBIH ©TE JIACTAaHBI KeTyi ceOemnTi
JYHHE KY31 eljepi KoplIaraH OpTaHbl CaKTayFa Y3AIKCi3 KoHE YJIKEH MOH Oepyze. OHepkacim
OH/IIPICIHIH yaKbITKa T OalIaHBICTHI YJIFAIOBI JKYpIl TYpFaH OHAIpiCKe ©O MPOMOPIHOHAI
e3Tepe/li IeN aHbIKTAIIFaH, SIFHU OCY KbUITaM/IbIFbL:

U=do/dt=k-6 3)
myHaa K- ecy koad¢uimeHTi - o1 1a YHeMi )KOFapbLTaiIbl.
CoraH THICTI OH/IIpiCc IKCIIOHCHTIICH OCe/Ii

O =a1-ek 4)
erep eHJipic, TEXHOJIOTUSHBI ©3repTIel kobeiie OacTaca, onaa 3usHAbl KanasiHTap 1a (K) con
3aHMEH Koleiieni:

K=az- ek %)

Kazipri ke3eHjze casicu >KoHE MEMIICKETTIK KalpaTkepiep IMIaHETaHbIH YKOJIOTHSIIBIK
JKaraiblHa Kem KeHIT  Oemyae.  bapniblK ©HAIPICTIK XKYMBICTAp, afaM MEH TaOWFaTTBhIH
yineciMai  opekeT eTyiH KamMTaMachl3 €Ty YILiH, JKOFapbl HOTIDKENl Kypanjgap MeH
TEXHOJIOTHSUTAP/IBI TTai1ajiaHa OTHIPHII KYPTi3Ie .

XUMHUSITBIK OHIMHIH canachkl MEH ©31H/I1K KYHbI

Kocinopeiaaap eHaipisieTiH ©HIMHIH caracblHa 6T€ 30p MOH Oepei.

XUMHUSITBIK OHIMJEP/IIH canachkl - KO JKaFaaiaap/a HEeTi3Ti 3aTThIH KOHIICHTPAIHSIChHI-
MEH aHbIKTananbl. Erep nme  marepuwanmmap HeErisri  3aTTapAblH €H KOl MeJIIEepIHeH, al
KOCTaJapAblH €H a3 MeJILIepiHeH TypaThlH OoJsica, OHAA OIpiHINI KOHE MKOFAPFbl COPTTHIH
OHIMJIEPI JIeTI cCaHaJaIbl.

OpOip XUMUSAIBIK OHIMHIH Canachl, SFHM OHBIH KypaMbl MEH KacHETTepi MEMJIEKETTIK Hemece
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KaHaraTTaHJpIpyNapbl KaxeT. CTaHAapTThl KYpFaHIa TYTHIHYIIBUIAPABIH TajanTapbl MeEH
OHJIIPICTIH MYMKIHILIIIKTEP1 €CKEPLIE/.

Kanmaii  nma Gip eHuipicTiH OOJCBHIH ©HIMIe KOHBLIFaH TajanTapbiHa OalIaHBICTHI OipHEIe
craHgaprrap OOJybl MYMKIiH, amaiia oslapra KOWBUIATBHIH TaJlalitap CoJd  OHAIpICTe
opbIHAANAThIHAANH 00ybl Kepek. CTaHmapThl olli OpHAThUIMAaFaH OHIMICPIIH JKaHa TYpJIEpiHe
KOUBLIATHIH TAJIANTApP CaTAJIbIK TEXHUKAJBIK MAPTTAPMEH aHBIKTAIa IbI.

OHIMHIH ©31HIIK KYHBI - OChl KOCIMOPBIHHBIH OHIMJI IIBIFAPy MEH OTKi3yre KeTKeH
IIBIFBIHAAPBIHBIH aKIIAJIall KOpCeTKiln. OHIMII eHIIpyre TiKeleld OaiaHBICTBI KOCIMOPBIH
IIBIFBIHIAPEIH OHIMHIH ©31HJIK KYHBI JeN aTaibl. Bya mbIFpIHIAp €Ki OMICTIeH eCKepiei:
KaIbKYJISIIHS OanTapbIMEH JKOHE IIBIFBIHHBIH 0aCTaIKbl 2JIEMEHTTEPIMEH.

OHIMHIH ©31H/IIK KYHBI KaJbKYJISAIUs OantapblHa OaiJIaHBICTBI Typa IIBIFBIHAAP MEH KOCBIMIIIA
HIBIFBIHAP/IaH, all Typa MIBIFbIHIAP- KYHIap/a eCKepUIeTiH HeTi3ri 6anTapjaH Typabl:

1) mmkizarTaH, >KapThUlaii (abpukaTrTap MEH XHMUSUIBIK peakinusiapAa TIiKeICH KaThICYIIbI
HET13T1 MaTepuaigap/aH;

2) TEXHOJOTHSIIBIK MaKcaTTapra apHaJIFaH JKbUTy MEH SHEPTHUsIaH,

3) Heri3ri eHAIpiCTIK )KYMBICIIBUIAP/IbIH €HOCK aKbICHIHAH;

4) amMopTH3alUsIaH;

5) Herisri OHIIPICTIK KOpJapAbl yCTayFa KOHE KYHICHIKTI JKOHIEYre KETeTiH IeX
HIBIFBIHIAPBIHAH TYPAIbL.

XUMHUSIIBIK OHIMHIH O31HIIK KYHBIH KaJbKyJSIUsJIaFaH[a INHKI3aT JeM OHEPKICINTIK
OHJICYJICH OTIIETeH OacTamkbl MaTepuan atanaabl. JKapTeuilaii ¢alOpukarrap KoHE HETI3Ti
MaTepuasIap el OHEPKICINTIK OHACYyTe allIbIH-aTa TYCKeH OacTanmkbl MaTepuaiap aTaiajbl.
TexHoJyOTHsS HyCKayJapbhlHIA HETI3ri Marepuaiiap MeH KapTbuliail (haOpuKaTTap oNETTETiHIIe
KapThUIal eHIMJep HeMece OChl OHIPICTIH IUKI3aThI AET aTala/bl.

4 MiunocTpanusiIbIK MaTepUal:
-KecTenep;
- mpe3eHTausuiap Microsoft Power Point.

5. Oneduer:
Heri3ri:

Ka3ak Tijginge
1. Xumusnbelk TexHosgorus Herizaepi: okynsik/ bl. K. ToiibaeB [k. 6.]; KP BFM. - Anmartsr:
JKUIC PIIBK "doayip", 2011.-296 6ert.- (KP YKorapsl OKy OpbIHAAPBIHBIH KaybIMIACTBIFbI).
2. XuMus OHAIPICIHIH HETI3T1 MpoIecTepi MEH ammapaTTapbl. 3epTXaHalbIK MPAKTUKYM. OKY
kypansl/ I11. 1. HypceiiiToB. - AnMatser: OBepo, 2014. - 140 Ger.
3. Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

OpbIC TiJIiHgEe
1. XKakuposa, H. K. OcHoBbl ¢apmaneBTHueckoid OmoTexHojoruu: yded. mocodbme / H. K.
Kaxuposa, H. K. baitzonnanos, 3. b. Cakunosa. - Anmatsl: U3n-so KasHMY, 2008. - 256 c.
2. Xaxuposa, H. K. O0mas xumudeckast rexHosorusi: yue6. mocodbue / H. K. XKakuposa. - ; Pek.
Vueb.-metoauu. CoBeroM yH-Ta uM. C. JI. Achennusipona. - Anmatsl : OBepo, 2013. - 119 c.

3JIeKTPOH/IBI HachbLIbIMAAP:
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1.YcmanoBa, M. b. XKanmer xumust [DneKTpoHHBIN pecypc]: oKy Kypaiasl / M. b. Ycmanosa. -
OnekTpoH. TekcToBble naH. (19,1 MB). - Ockemen: "Mynbrumenus 3eprxanacsl”, 2007. - .
ont. auck (CD-ROM).
KAO ss1ekTpoHabl pecyperap
Dnexrponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecnyOmukaHcKkas MEKBY30BCKas dJIeKTpoHHast onbaroreka (PMDB) — http://rmebrk.kz/
udporas oudamorexa «Aknurpressy - https://www.aknurpress.kz/
DnexkTponHas oubnmoreka «dmurpady» - http://www.elib.kz/
Onurpad - nopraia MyJbTUMEIUIHBIX yueOHnKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(popMaIMOHHO-TIpaBoOBas cucreMa «3aHy - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

. Bakpuiay cypakrapsi (Feedback kepi 6aiiianbic):

. TexHoJIOTHS KOHE OHBIH TYPJIEpi.

. XVIMHSIIBIK OHEPKOCINTIH TEXHUKAIBIK MPOLIECC YIIIiH MaHBI3BL.
. XUMUSIIBIK TEXHOJIOTHSI MCH TEXHHKA IaMyBIHBIH HET13T1 OaFbITTapHhI.
XTXK MeH xeke anmaparrap/blH KyaTThUIBIKTapbIH KOTEPY.

. AnmaparTtap/IbIH )KYMBICBIH YIETY.

MexaHUKaJIaHABIPY .

. Komrmuiekcti aBToMaTTaHIbIpy .

. I[lepuoars! ypaicTepai Y3miKci3 YPAICTEPMEH aIMacThIPY.

. DHEPTHUSITBIK MIBIFBIHIAPIBI KEMITY KOHE XUMUSITBIK
peaKIMsIapIbIH JKbLUTYIBIH TYTEIIeH KOJIaHy.

10. ©Ownnuipic caTbUTAPBIHBIH CAHBIH KEMITY

11. KanapIKChI3 TEXHOJIOTHUS KYPY.

©CONOUIAWNREOD

Japic Ne 2
1. TakpIPbIObI: XuUMHUS-TEXHONOTHSIIBIK YPICTEP/IIH Ma3MYHBL.
2. Makcatpl: bitim anymbsuiapFa XUMHUKO-TEXHOJIOTHSUTBIK YPAICTEPIIH KYPYIH aHBIKTAWTHIH
dakropnap XoHE OJapAbl peTTey omictepi, ['OMOTeHII XKOHE TeTePOTCHII PeaKIHsIIapIbIH
JKBUTJIAaM/IBIFBIHA 9CEP €TETiH (pakTopap Typaisl OitiM Oepy.
3.Japic Te3ucrepi
Jlekuus xocnapbi:
1. XuMuUs-TeXHOIOTUSIIBIK IPOIIECTEP TYPalbl TYCIHIK
2. XUMUSA-TEXHOJIOTUSITBIK MPOIECTEPAl JKIKTEY
3. F'oMoreH 11 s)xoHE TeTepOoreH Il peaKusIapbIH KbUIIaMIBIFBIHA 9CEp €TETIH (akTopap.
4. XUMUKO-TEXHOJOTUSUIBIK YPAICTEPAIH KYPYIH aHBIKTAaUTBHIH (paKkTOpiap >KOHE ONapAbl peTTey
amicrepi.
5. Xumus oHIIpICiHIH TEXHUKA-3KOHOMHKAIBIK KOPCETKIIITEpI.
6. XumMust eHIIpiCIHIH SKOHOMHKACHI.
7. Xumusi @HepKICiO1HIH 9KOHOMHUKAIBIK KYPBUIBIMBI.
8. Xumus eHIIpiCiHIH MaTepPHAIIBIK KOHE SHEPTETUKAIIBIK OaTaHCHI.
XUMUSA-TEXHONOTHSITBIK TPOIECTEp Typalibl TYCIHIK

XUMMSUTBIK TEXHOJIOTHSIIa XUMHS-TEXHOJOTHSUIBIK TPOIECC Kelleci orepanusiapaan
TYpajbl: IIHKI3aTThl JalbIHIAy, OHBI XUMHSUIBIK HeMece KeN Xaraaiaa (u3nKa-XUMUSIIBIK
OHJICy, NaWbIH OHIMAI Oeily JKoHe Ta3apTy. OHMIPICTIH TEXHOJOTHUSIBIK JKOHE TEXHHUKO-
SKOHOMMKAIIBIK KOPCETKIIITEPl OChI OMepanusIapAblH canachblHa TiKenel OaillaHbICThl 00Jabl.



https://e-lib.skma.edu.kz/genres
http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
https://mbook.kz/ru/index/
https://zan.kz/ru
https://www.cochranelibrary.com/
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[[Iuki3aTTel MalbIHAAY MEH OHIMII 06y >KOHE Ta3apTy ONepalusyIapblHbIH MaHBI3BIH €CKepe
OTBIPBIT, XUMHSIIBIK TEXHOJOTUSHBIH HET13/IepiH 3epTTey OapbhIChIHIA (PU3UKA-XUMHUSIIBIK OHACY
oTiepaIusUTAPbIHBIH 0ACThI OPBIH AJIATBIHBIH aTall OTKCH JKOH.

XUMUSA-TEXHOJNOTHSIIBIK ~ TIPOIECC  (PU3UKANBIK JKOHE XHUMISUIBIK  KYOBUIBICTAp IbIH
JKUBIHTBIFBIHAH Kypasiaael. O Kemecl e3apa 0ailylaHbICThI AJIEMEHTAPIIBI CaThIJIapAaH TYPaJIbl:

1) OpekeTTecyli 3aTTapAbl peakiys aiiMarblHa TacbIMaliay:

2) XuMUSsIIBIK peakiusiiap;

3) ANbIHFaH OHIM/II peaKlus ailMaFbIHAH IIBIFapY.

OpeKeTTeCcyln 3aTTaplbl peakius alMarblHa TackIMaigay MoOJEKylanblK auddysus
HEMECe KOHBEKILHS KOMETIMEH JKYy3ere achlpbUlafibl. OpEeKeTTeCylll 3aTTapibl KaTTbl
apajacTeIpFaH Ke3JleTi KOHBEKTHBTI BIFBICYABI TypOyneHTTI nuddys3us nen te aTaiasl. Exi
HEMece KOMKYWIl >Kyhenepae opeKeTTecylll 3aTTapibl TackMaliay Ta3aapAblH adbcopOuus
HeMece J1ecopOuUsChl, OyIapIblH KOHICHCAUSACHI, KaTThI 3aTTapIbIH OAJIKybl HEMECE OJIap.IbIH
CYMBIKTBIKTap/ia epyl, CYHBIKTBIKTapAbIH OyJIaHybl HEMece KAaTThl 3aTTapAblH ailaaybl apKbUIbl
JkKy3ere acelpbuiaabl. Kyiapanbeik anmacy - Oyt kypaenm 1udy3usiibiK mporecc.

XUMUSIIBIK peakuusiap - Oyl XUMHUS-TEXHOJOTUSJIBIK IPOLECTIH EKIHIIl CaThICHI.
OJICTTEe OPEKETTECYIl XYWeae HeTi3ri OeHIMJI allyFa OarbITTalfaH OipHenie Karapiackan (ke
Ke37e KocapiackaH) peaknmsuiap kypeni. CoOHBIMEH KaTap Herisri 0OacTamkbel 3aTTapMeH
KOCTIaJlapAblH apachlHAa OipHelle )kaHama peakuusiap XKypyl MyMmkiH. Horwxecinnme Herisri
OHIMMEH KaTap jkaHama eHIMIep (XaJbIKIIapyallbUIbIK MaHBI3BI Oap Marepuanuap) Hemece
OHJIIpiC KAJIBIKTaphl Maiifa Oonanbl. OJeTTe OHIIPICTIK MpoLecTepii 3epTTey OaphIChIHAA TEK
KaHa ©HIMHIH IIBIFBIMBI MEH CallachblHa 9CEP €TETIH peaklusiap FaHa ecKepiiei.

OHiMII peakius aliMarblHAaH IIBIFAPY OPEKETTECYIi 3aTTapJbl TachIMajiay CHSKTHI
nudy3uTHBIH, KOHBEKITUSHBIH JKOHE 3aTTapAblH Oip KyHAeH (ra3bl,CYMbIK, KaTThl) Oacka Kyure
OTYyl apKBLUIBI )KY3€Te achIPhLIAIb.

[IpouecTiH  »kanmmbl  KBULAAMIBIFBI  aTall  OTUITEH  AJIEMEHTapiibl  CcaTbUIAp/AbIH
KBUIAAMJIBIFBIMEH aHBIKTANAAbl. OJETTe Oy caThlap op TYPJi >KbUIIAMABIKTAPMEH KYPEi.
CoHABIKTaH MPOIECTIH KaMbl KbUIIAM/BIFBl €H all KYpPETiH CaThICHIHBIH >KbUIIAMIbIFBIMEH
aHBIKTANAAbl. Erep XUMUSUIBIK PEaKIs Kol JKypce, MPOIEecC KUHETHKAIBIK aliMaKTa >Kypei.
MyHnpaii mpouectepal yIETy YIIIH XUMUSJIBIK PEAKIUSHBIH JKbUIIAMIBIFBIHA 9CEep €TeTiH
dakropnapael e3repreni. Mpicanbl, 6acTanKbl 3aTTapIblH KOHICHTPAIUSICHIH, TEMIIEPATyPaHHbI,
KBICBIM/IBI KOFapbLIaTaIbl, KaTalu3aTopiap KojiaaHaasl. Erep mpoiecTiy >Kaimbl KbUIIaMIbIFbI
OpEKeTTeCyIl 3aTTapAbl TAachIMANJIAy JKOHE JalblH OHIMJII peakius alMaFblHaH MIBIFapy
CaThUIAPBIHBIH KBUIAMJIBIKTApPbIMEH aHbIKTajca, mpoiuecc AU y3UsIbIK aiiMakTa >Kypeni.
MyHnnaii mpouecTepIiH JKbUIIAMIBIFBIH JKOFAphUIATy YIIH €H aixabiMeH JaudQy3usHbIH
KBUTAAMJIBIFBIH JKOFAphUIATy KakeT. SIFHU, apanacThIpyAbl KYHIEUTy (OpeKeTTecyli XKyheHi
TypOyJIEeHTTeY), KYHIepai AucIepcusuiay, TemrepaTypa MEH KOHIIEHTPAIHSHBI KOFapbuIaTy,
JKyHeHi OipTekTiney (Kemkyium >kydeHi OIpKyWii »Kyiere oTki3y) jkoHe T.0. kaxker. Erep
TEXHOJIOTHSUIBIK TIPOLECTIH OapiblK CaTBUIAPBIHBIH KBUIIAMIBIFBI Oipaeil Oosca, mporecc
aybicnanbl aifMakra sxypeli. OHa TPOLECTIH JKalMbl KbUIAAMIBIFBIH KOFapiaTy YIIIH eH
annpiMeH Tuy3usiHBIH 2, XUMUSIIBIK PEaKIHUSHBIH Ja JKbUIJAMIBIFBIHA OCEP €TeTiH
dakTopnapasl KonnaHy KakeT. MpIcallbl, opeKeTTeCyIli 3aTTap/blH KOHILEHTPALUACHIH XKOHE
TEMIIEPATyPAHbI )KOFapJIaTy.

XUMUSAIBIK TEXHOJIOTUSHBIH HET13T1 3aHABUIBIKTAPBIH 01Ty ©HIMHIH MEWLUIIHIIE YKOFaphI
IIBIFBIMBIH JKOHE JKOFaphl CalachlH KAMTaMachl3 €TETiH THIMJI €peKEHI TaHIayFa MYMKIHIIK
Oepeni. Heri3ri 3aHABUIBIKTAp KYMBIC ICTEN XKATKAH OHAIPICTEP/IIH KYMBICHIH JKaKCapTy YIIiH
JKOHE JKaHa TPOIECTep YUBIMIACTHIPY YIITiH KOJIAHBLIA b,

XUMHSA-TEeXHOJOTHUSUIBIK NMPoLecTepi KikTey
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XUMHSUITBIK TEXHOJOTUSHBIH OapibIK MPOIECTEPl XUMUSIIBIK KOHE (DU3UKAIBIK OOJIBIT
Oemineni. by moHIe XUMHS-TEXHOJOTHSUIIBIK MPOLECTIH KIKTEeNyl KapacThIpbliaaabl. XUMHUSIBIK
peaKIysIap XUMHUS-TEXHOJIOTHSIIBIK TTPOIIECTIH MaHBI3bI CATHICHI OOJIBIT CAHAIA B

XUMUSA-TEXHOJIOTUSIIBIK TIPOLECTEPIH KIKTEy OapbhICHIHAA XUMUSUIBIK peaKlusIapIbIH
JKOM, KypAen KarapiacKaH »>KOHE KocapyiaHFaH OoJibill OeJliHeTIHI ecKepuieni. XHUMHs-
TEXHOJIOTHSUIBIK TpoLecTepiH Oesiek TypJiepiH cCUNaTTaraH Ke3/le peaklUsuiap peareHTTep.IiH
opekeTTecy Typi OOWBIHINIA TOTBIFY-TOTHIKCHI3AaHY (TOMOJIMTTI) JKOHE KBIIIKBUT HETi3/l
(rereponutTi) Oonbim OemiHenl. XWMHUSIIBIK peakusuiap MEH CaJMaK ajiMacy mpolecTepi
KaWTBIMJIBI KOHE KaWTBIMCHI3 0O0Jybl MYMKIH. SIFHM TEXHOJOTHSIIBIK MPOIECTEP JI€ KAUTHIMIBI
JKOHE KAl THIMCBI3 OOJIBIIT OeiHe .

Kunerukanslk xoHe AUPPY3UATBIK aiiMaKTa KYPETiH MPOLECTepAl KapacThIpFaH >KOH.
bipak npornectepai OyJiaii KIiKTey opTEKTi Kyhenepae KUbIHIay 00Jaibl, dcipece ra3iasl Hemece
CYMBIK KOCTIAHBIH KATThl KEYEKTi 3aTThIH OCTiHIe opekerTecyi ke3iHae. MyHmail mpoiecrepue
aHBIKTAYIIbl CaThbIFa OAMIAaHBICTBI MBIHAIAl aiiMaKTap 0OJybl MYMKIH: iIIKi Tudy3usIIbIK, 1IIKI
muddy3uagan  ceIpTKel  auddysusira  aybicy, CBIPTKBI AUPPY3UUIBIK  (KaTThl  3aTTHIH
KEYCKTepiH/e), 1IIKI aybICIalbl JKOHE KWHETHUKAJIBIK. MyHmail aiiMakTap OpTeKTi-KaTaau3[i
IpoIecTep YIIiH 6Te MaHbI3/IbI OOJIBII CaHAIA b

Erep mpomectin mMexaHu3Mi eTe Kypzaem Ooica, OHJa OHbl MaKcaThblHA OalIaHBICTHI
KiKTeil. TeXHOTOTHSIIBIK MPOLEeCTeP/l KIKTey OapbIChIHIA TEXHOIOTHUSIIBIK €PEeKEHIH MaHbBI3bI
eTe 30D.

TeXHOJOTHSIIBIK epeXke JereHiMi3 - MPOIECTIH JKbUIAAM/BIFbIHA, OHIMHIH IIBIFBIMBI MEH
carachblHa 9cep eTeTiH Herisri (pakTopiap (mapameTpiiep) >KUbIHTHIFHI.

KenTeren XuMHUSA-TEXHOJOTHSIBIK MPOIECTEp YIIIH €peXeHIH mapaMeTpi OO0k
TEeMIepaTypa, KbICBIM, KaTadH3aTOPAbIH KOJJAHBLUIYbl >KOHE OHBIH AKTHUBTLIIT, OpEKETTEeCy
3aTTap/bIH KOHIEHTPAIHSICHI, peareHTTEP/Ii apaslacThIPy TACLTI XKOHE JopeKeci caHasa bl

TeXHONOTUSIIBIK EepeKeHIH MapaMeTpiiepl COWKeCTI peakTopiapAsl Kypy HNPUHIUIIH
AHBIKTAWIbI.  TEeXHONOTHSUIBIK ~ €PeXEHIH  MmapaMeTpliepiHiH  THIMII  MaFbIHAJapblHA
amnmapaTTap/blH MEHITIHIIE >KOFapbhl OHIMIUIITT MEH KYMBICHIBUIAPABIH €HOEK ©HIMJIUIIr
xatajpl. COHABIKTAH XUMUS-TEXHOJIOTHSUIBIK TPOLECTEPAl JKIKTEY HETi31HEe TEXHOJIOTHUSIIBIK
epeKEeHIH TapaMeTpiiepiHiH Typi MEH MarFbIHAChl KOWBUIFaH. Bipak TEXHOJOTHUSIIBIK €peXeHIH
napaMmeTpiiepi e3apa O0aiiaHBICKAH XoHe OipiH-0ipi aHBIKTAN/IBL.

bip mapameTpniH e3repyi epekeHiH Oacka MapaMeTpJIepiHIH THIMJI MaFaHACHIHBIH
e3repyiHe anpin  Kenemi. COHABIKTAH TEXHOJOTHSUIBIK TIPOLECTEPIl EpeXeHIH OapibIK
napaMmeTpiepi OOMBIHIIA JKIKTEY ©Te KYypZAeli >KOHE XHUMHUSIBIK TEXHOJOTHSHBIH >KajIbl
KypChIH/Ia KQKETCi3 OOJBIT caHanapl. SIFHU MMMl 9cep eTETiH mapaMeTpiep/Ii TaHIaIl ajJFaH
JKOH.

PeakTopIbIH KYPBUIBICHIHA JKOHE IMPOIIECTIH KBUIIAM/IBIFEIHA PEAreHTTEP/II TaChIMaJIay
TOCUTI MEH JI9pPEKeci oTe 30p acep eTedi. Al apanacTelpy TOCUIl MEH JIOPEXKeECi, OpeKeTTeCyIi
3aTTap/blH arperarThiK jKaFjaibiHa OailaHBICTHI OoNaabl. OHJENTeH 3aTTapAblH arperaTThIK
JKarJalbel oJapabl TEXHOJOTHSUIBIK OHICY TOCUIIH >KOHE ammaparrapibl Kypy OpUHLHUIIH
aHbIKTaiIbl. COHMIBIKTAH XWMFSUIBIK TEXHOJOTHSHBIH JKaJMbl 3aHIBUIBIKTAPBIH OKBIN 3EPTTEY
Ke3iH/Je TMpoLecTepli >KOHE OJapFa COWKECTI peakTOplapAbl €H alJbIMEeH OpEeKeTTeCYIIl
3aTTap/blH arperaTThlK JKarnaibiHa — OaiyaHbicThl Oeryexi. by Oenri OolbIHIIA OapITbIK
OpeKeTTecyll JKyhenep JKOHE oJlapFa COWKeCTI TEXHOJOTHSUIBIK MpolecTep OIpTEKTi KoHE
OpTeKTi OO0JIBITT OeTiHe/T.

biprekTi mpomectepre OapibIK opeKeTTecylli 3aTTap KaHfaiina Oip Kyiime OomaTbiH
xyHenep xatanpl: ra3ael (I') sxone cyiibik (C). biprekrti xyiienepae oneTTe peakuus oTe Te3
KYpeal, TEXHOIOTUSIIBIK MPOIECTIH MEXaHHU3MI KapamaibIM kKoHe MpOoIEecTi Oackapy KEeHIUIIeY
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6onanpl. COHIBIKTaH TEXHOJIOITAap OIPTEKTI MPOLIECTEp XKYPri3yre ThIPbICAAbl, SFHU KaTThl
3aTTapAbl OalKbpITy HEMece epiTy apKbUIbl CYHBIK KYWTre OTKi3edi, A9 OChl MaKCaTleH
ra3ziapAblH a0COpOIMsACHH HEMECEe OJIApAbIH KOHICHCAIMSICHIH KYPTi3eIi.

OPTEKTI KylenepaiH KypaMblHa €Ki HeMece 0JlaH Ja kel Kyienep kipeai. Keneci exi kyimi
KyiHenep Oosafpl: ra3-CyMblK, ra3-KaTThl, CYHBIK-CYIBIK (apanacnaiThiH), CYHbIK-KAaTThl, KATTbI-
KaTThl. OHAIpicTiK *karmaitna kebinece ['-C, I'-K, C-K xyienepi ke3aeceni. Kenreren xarmaiina
OHJIIPICTIK MpoIecTep KOIKYIIII 9pTeKTi xkyHenepae xypeai; moicainsl, I'-C-K, I'-K-K, C-K-K, I'-
C K-K xoHe T.c.c. OHIIpICTIK XKaFjaiga opTeKTI mpolecTep OipTeKTiIepre KaparaHaa Kell
ke3aeceni. by skarmaiina, mpouecTiH OpTEKTi caThIChl (Macca anmacy) nudy3usuiblK aiMakra,
aJl XUMHMSUTBIK peakiusi O1pTeKTi ra3ipl HEMece CYMBIK OpTaaa Kypei.

bipak keitbip enmipictepae oprekri peakuustap “T-K”, “T'-C”, “C-K” mekapanapsiHia
KYpeadl, 9leTTe OChl peakuusiap MPOLECTIH >KalMbl KbULAAM/BIFBIH aHBIKTaWIbl. OPTEKTI
peakiusiap KAaTThl 3aTTap MEH CYWBIKTapAbIH JKaHYbl (TOTBIFYBI), METaljap MeEH
MUHEpaIIapbIH KBIIIKBUIAAPMEH CUITIIEPAE epyl Ke31HAe KYpei.

XUMUSUIBIK ~ TIpoecTep — KaTalu3[Oi  JKOHe  Katanusci3 — Oonblm  OesnmiHenl.
TeXHONOTUSIIBIK E€peKeHIH MNapaMeTpliepiHiH MaraHachl OOMBIHIIA MPOIECTEp TOMEH >KOHE
JKOFapbl TEMIIEPATYPAIIbL;, )KOFAPhl )KOHE TOMEH KOHIICHTPAIMSIIBI, TOMEH, aTMOC(Epabl KOHE
JKOFapbl KbICBIMJIBI JKoHE T.Cc.Cc. bipak MyHmall XKiKTelly eTe KYypAesi, COHABIKTAaH XUMUSIIBIK
TEXHOJIOTUSHBIH Kbl KyPChIHAA KAXKETCI3 OOJIBIN cCaHaTa lbl.

[IponecTin mapameTpiiepiHiH yaKbIT apaJIbIFbIHIA ©3repyl OOMBIHINA armaparrap >KoHe
OJIapJIbIH NIHJIE KYPETIH MpoIecTep Mep3iM/Il )KOHE Y3/iKCi3 O0bI OemiHemi. Y3MIKCi3 )KYMBbIC
ICTEHTIH peaKTopJIap aFbIHJIbI JCT aTayiajibl, ce06eOi orap apKbLIbl OPEKETTECYI 3aTTap aFbIHbBI
Y3AIKCi3 OTill OTHIPAIBL.

lMunponuHamMuKablK epexere, SFHU arbIHIApIBIH KO3Fally epekeciHe, OailaHBICTHI
IpOIIECTEP TOJBIK apajacy >KOHE TOJBIK BIFBICY Ooubin Oeininemi. TonbIK apanacy epeskeciHue
peareHTTep/IiH KOHIICHTPAIIUSCHI anmapaTThIH OapJIbIK KeJieMiH e Oipaei 0orabl.

TonbIK BIFBICY Ke3iHJIe OacTanKpl KOCIa peakilysi OHIMISPIMEH apayaciai, anmapaTThiH
V3BIHIBIFBI MEH OuikTiri OoHbIHIIA OIpKaJBINTBI aFbIH  OoONbIN  eTenmi. by >karmaiima
KOHIICHTPAIUsl PEareHTTEP AaFbIHBIHBIH OAaFbITHl OOWBIHINA OIpKaJBINTBI ©3Tepelli, al TOJBIK
apaylacTBIPY/IbIH PEaKIMUIBIK KOJIEMIiHJE KOHIICHTpAlUs TPaaueHTI OoaMaiapl. OHAIPICTIK
arplHABl  PEAKTOpJIApBIHIA  apalacThIpy  JIOPEKECI TONBIK  apajacy  ammapaTTapMeH
CaNBICTBIPFaHJa OpAAalbIM TOMEH OOJBIN, al WACaNAbl BIFBICYMEH CalbICTBIPFaHIAa >KOFaphl
Oomnanpl.

TemnepaTtypanblk epeske OOWBIHILA aFbIHABI PeaKTOpIap KOHE OJap/bIH IHIHAE KYPETiH
MIPOIECTEP U30TEPMUSIIBIK, aIMa0ATTHI KOHE MOJUTEPMUSUIBIK O0bIT Oominei. 30TepMUSITBIK
mpolecTep Ke3iHJe TeMIleparypa OapiblK peakUMsUIbIK kejempae Oipaeit Oomanbl. WMpeanmms
U30TEPMUSIIBIK €peKe TEeK KaHa TOJBIK apajacyra >KaKbIHAAIFaH KYINTI apanacyel Oap
peakTopiapia raHa 00JIybl MyMKIiH.

JKbUTyJIBIK HOTHIKECI TOMEH peaKIHsuiap JKYPETiH Mmporectep (MbICANbl, W3MEPU3AIINs)
HEMECe OPEKETTECYII 3aTTap/bIH KOHIEHTPALUACH TOMEH OOJIAThIH MPOLIECTEP M30TEPMHUSITBIK
mporecTepre arysl MyMKiH. COHFBIIAP/IBIH MBICAJTBI PETIHIE Ta3AapAbl 3USHIIBI KOcTalapIaH
Ta3apTy MPOLIECTEPIH aTaml eTyre 00IaIbI.

AnmabaTTel TIpoIeCTep/ie KOpIIaraH OpTaMEH KbUTy anMacy Oonmaiasl. Waeanmbr
annabaTThl epeke TeK KaHa HMJIealIbl BIFBICY peakTopiapbiHaa O6omansl. MyHnail peakropiapaa
arbIHHBIH TEMIIEPAaTypachl OacTamKbl 3aTTHIH OHIMIe alHay JopekKeciHe Typa HeMmece Kepi
MPOMOPIIMOHAT OOIATBI.

[TonmATepMUSUTBIK peakTopiiap/ia PEaKIUsSHBIH JKBUTYBl PEAKIUsl ailMarblHAH OOJIIICKTel
HIBIFApBIIAZBl HEMECEe  DHAOTEPMHUSIBIK  MpoLeCcTep  YIIIH  JKbUly  Oepy  apKbLIbl
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KOMIIEHCaIMsUTaHaapl. HoTwkene TeMrieparypa peakmusUIBIK KOJSMHIH Y3bIHIBIFBI (HeMece
OuiKTiri) OOMBIHIIIA OIPKAJIBITICHI3 ©3TEPE/l KOHE TEMIIEPaTypPabIK epexke OPTYPIIl KUCBIKTapMEH
cyperTenesi.

[IpouiecTep peakusSHBIH KBUTYJIBIK HOTHXKECI OOWBIHIIA 3K30- JKOHE JHIOTEPMUSIIBIK
Oosbin OemiHemi. MyHaait Oeny KbUTYJIBIK HOTHIKECIHIH KAWTBIMIBI peaKIUsIapIblH Tere-
TEHJIIT1 MEH >KbIIAaMIBIFbIHA OCEPIH aHBIKTAaFaH/a 6T¢ MaHbBI3IbI OOJIBIN TAOBLIA b,

XKbUTyIBIK HOTHXKE KOITEreH OHAIpICTepAe OHIIPICTIH TEXHOJOTHSJIBIK YJTICIH KOHE
peaxKTopiapAbIH KYpbUIBICHIH aHBIKTAN/TbI.

OpTeKTI Kyidenepae Oip OarbITThI, Kapama-Kapchbl »OHE  KUBLUIBICKAH OAaFbITTHI
nporecrep Oosiambl. MyHIal JKIKTEY MPOIECTIH KO3FayIbl KYIIIHIH PEAKTOPIbIH OWIKTIr
(y3bIHIBIFBI) OOMBIHIIIA ©3TEPYiH aHBIKTAY YIIiH KakeT. COHBIMEH, XUMUSIIBIK TEXHOJOTUSHBIH
JKaJIbl KYpChIHAAa KaOBUIAaHFaH MPOIECTEPal KiKTey oTe Kypaeni. Ce6ebi oy opTypii XUMusi-
TEXHOJIOTHSUIBIK TTPOIECTEP/Il )KAH-KAKTHI 3ePTTEYTe MYMKIHJIIK Oepe/i.

XUMUSIIBIK TEXHOJIOTHSIIA OKBIMN 3€PTTEICTIH HETI3T1 OOBEKTLIep XUMHS TEXHOJIOTHSIIBIK
MPOLECTEPIIH TeTe-TSHIr MEH JKbUIIaMIBLIBIFHI.

I'omorenai :KoHe reTeporeHi peakHUAIAPAbIH KbLIAAMIbIFbIHA JCEpP eTeTiH
(paxTopaap. XuMusi-TeXHOJOTHSUIBIK MPOIeCTEP/Aeri Tene-TeHIik

TeXHOIOTUAIBIK MPOIIeCTEP KAaUTHIMIbI KOHE KAUTHIMCBI3 OO0JIbIN OeIiHeIl.

KaifTeiMchI3 poriecTep Tek KaHa 0ip OarbITTa Kypei. bapibiK KalTBIMIIBI TPOLIECTED
Terne-TeHIIKKe YMThUIaAbl. byl skaraiina Typa skoHe Kepi MpoLecTepIiH KbLIIaM IbIFbI
TeHecel. HoTmkene opekerTecyi xyheaeri KOMIOHEHTTEP/AIH KaThIHACHI IIPOLIECTIH KYPY
HIapTTapbl ©3repreHIle e3repycis Kanaapl. TeMneparypa, KbIChIM, OpeKeTTeCyIlli 3aTTapAbIH
KOHIICHTPAIUSCHI CUSKTHI TEXHOJIOTUSIIBIK ITapaMeTPIIepIiH 63repyi Tene-TeHIIKTI 0y3abl )KOHe
MpoIIecC JKaHa Tere-TeHIIK OpHaFaHIla KaHaaia 0ip OarbeITTa )Kype/i. X UMUSITBIK
peakuusIaparel Tere-TeHIIKKe CaHIbIK CHIIaTTaMa Oepy YIIiH ocep eTYII caaMaKTap 3aHbl
KOJIJIaHbLIAIbI.

TypakTsl TeMmepaTypaja KoHe Tere-TeHIIK JKaFIaia peakius oHIMACPiHIH ocep eTyIi
CaJMakKTapbIHBIH KOOSHTIHICIHIH OacTamkbel 3aTTaplblH dCep eTYIIl  CaJMaKTapbIHBIH
KoOEHTIHICIHE KAThIHACKH TYPAKTHI mama. by TypakTsl mama tene-teHaik TypakTeicsl (K) nem
atanaapl. “K”-HBI ecenrereH Ke3je KOMIIOHEHTTEP/IIH MapIHalIbl KBICKIMBI Pi , KOHIIEHTpaIus
Ci memece momzep canbl ni Kosmaubiaael. Coiikecinme Ke; Kc; Kn Maranamapsl ecenrrenei.

Temeneri peakiysi MbICAJIBIH/IA TETIe-TEHIIK TYPAKTHICBIH CUITATTAayAbl KapacThIPaMbI3:

aA+8B < dD+ AH (a)
Oy xepze a, B, d - CTEXHOMETPUSIIBIK KO3PPHULIEHTTED;
AH - peakiusHbIH TYPAKThI KbICHIMIAFbI KBLTYIBIK HOTHKECI.

XMMHUKO-TEXHOJOTUSIJIBIK YPAICTepAiH KYPYIH AHBIKTANTHIH (akTopap KoHe
oJIapAbl peTTey daicTepi.

TeXHOMOTHUSANIBIK ~ €peKeHIH  HETi3ri  MmapaMeTpiepiHiH  Teme-TeHIIKKe  ocepi
TEPMOJUHAMHUKAHBIH €KiHIIN 3aHbIMEH cunartanateiH Jle-1llaTenbe HeriziMeH aHbIKTanansl. Jle-
[[laTenbe HeriziHe OaillaHBICTHI: CHIPTKBI OPEKETTEPMEH Tele-TeHIK KaFJaiaH IIbIFapblIFaH
KYHeIe OChI OpEKETTEP/Il TOMEHIETYTe OaFbITTalIFaH JKOHE JKYHEHI jKaHa Tene-TeHJIK JKaFiaiFa
aJbIT KeJIETIH eMiH €pKiH e3repicTep Kype/.

(a) peaxumsiceinbIH Tenie-TeHAITiH Jle-1llaTense Herizinae KapacTeipaitbiK. by peakmmsina
OapiBIK KOMIIOHEHTTEp Ta3 KyHiHae xkoHe AN<( aenm KapacThIpambl3, SFHU OJ Ta3 KeJEeMiHIH
a3alobIMEH Kypei. Terne-TeHIIKTI BIFBICTBIPATBIH CHIPTKBI (paKTOpIIapra:

1) opekeTTecCylin 3aTTapbIH KOHIICHTPAIUSCHI,




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH MeanunHa akagemuscol» AK AO «IOxHo-KasaxcTaHCKas MeAVULVHCKasA aKaaeMuns>
dapMaleBTUKAIBIK JKOHE TOKCHKOJIOTHSIIBIK XUMUS Kadeapachl 044 -55/
«OKanmsl XMMUSTIBIK TEXHOJIOTUs» [IoH1 OOMbIHINA Jopic KelleHi 73 OerTig 17 Geri

2) TeMIeparypa;
3) KBICBIM JKaTaJIbl.

KoHuentpanus ocep erymni caJMakTap 3aHbIHA COMKECTI ocep e€Teil, SFHU Teme-TeHIIK
TypakThicbiHa apHairaH (1) sxoHe (2) TeHueyiepiHe coiikecTi. Teme-TeHAIKTI OH OarbITKa
BIFBICTBIPY KOHE TEIe-TeHIIK alHaIJBIpy JOPEKECIH >KOFapbUlaTy YIIIH peakuus eHiIMiHIH J]
KOHIICHTPALUSCBIH TOMEHJIETY, a1 0aCTalKbl 3aTTapAblH KOHIIEHTPALUSICBIH JKOFApPBLIATy KaXKeT.

TemmeparypaHblH  Teme-TEHJIKKE ocepl  PEaKUUSHBIH  KBUIYJIBIK  HOTIKECIHIH
tagOaceIMeH aHbIKTanansl. Erep AH>0 (sHmoTepMusuiblK peakiusi) Ooiica, TeMnepaTypaHbIH
JKOFapbUIAyhl TeTe-TEHAIK TYPAKTHICBIH KOOEHTel, sIFHU Tene-TeHIIIK Typa OarbITKa BIFBICA[IBI.
Erep AH<0 (sx30TepMusUIBIK mporiecTep) Oojca, TemIepaTypaHbIH >KOrapeuiaybiMeH — Kp
azas[ipl, SFHU TeTe-TeH 11K 0acTamKpl 3aTTap OarbIThIHA BIFBICA/IBI.

KarTel 3aTTapablH  epiriluTiri epy NPOLECiHIH KBbUIYJBIK HOTHKECiHE OalIaHBICTHI

oomanel. Erep om sHmotepmmsuiblk  Oosica, onaa Jle-Illarembe HeriziHe OalIaHBICTBHI
TEMIIepaTypaHbIH )KOFapbUIAYBIMEH OJIAPJIbIH EPITiIlTIT] )KOFapbIIaiIbL.
Xumus eHaipici ipl MacmTaOTarbl MaTepHaIbl OHAIPY cajachl PETIHIIE TEXHUKAJIBIK >KOHE
OHBIMEH OalIaHBICTBI OHMIIPICTIH JaMybl MEH Oip KaJIBINTHI XYMBIC iCTE€yl SKOHOMHKara
OaimaHpICThl. XUMUSJIBIK OHIIPICTIH AKOHOMHKACHI FBUIBIM PETIHAEC XUMHSUIBIK ©OHIIPICTIH
OapibIK ipl pecypcTapblH TOJIBIK TaiianaHy AOpPEkKECiH 3epTTEilli KOHE OHBI TalAay apKbLIbI
OHIIPICTI YHBIMAACTBIPY MEH JIaMy SICTEPIHIH THIM/II KOJIapbl TaHIaIa Ibl.

XUMHUSAIBIK ~ OHMIPICTIH  KETUIMIPYIH AaHBIKTAWTBIH MAaHbBI3bl KPUTEPUil  OHBIH
SKOHOMUKAIBIK 3¢ dektimri. On eHAipicTe OHIM ajay VIIIH KOJIJAHBUIATHIH TEXHOJOTHSUIBIK
KOHBIPFBUIAP/BIH KyaTblHa, TEXHOJOTHUSUIBIK TPOIECTIH FBHUIBIMUJIBIK JKOHE TEXHUKAIBIK
neHrenine OalyIaHbICTHI.

TexXHUKO-3KOHOMUKANBIK ~JEHrer TEXHUKO-IKOHOMHKAIBIK KopceTkimTiH (TOK)
TYTAaCThIFBIMEH aHbIKTaNmaAbpl. Onapra SHEpruss MEH MIBIFbIM  KOd()(UIIMEHTI, MpoLecTiH
CEJICKTHBTUIIr, OHIMIUIIr, ammapaT >YMBICBIHBIH WHTEHCUBTLTIIT, ©OHIM camnachl, ©HIMHIH
©31HJIIK KYHBI, eHOEKT1H OHIMJIUIITI KaTa/Ibl.

Onpipictin TOK enuipic armaliblH cHIATTANUTBIH OipKaTap QakxTopiapra TOYei.
Onapra KOHABIPFBUIAPIBIH TEXHUKAJIBIK >KaFdaibl, ©HJIPIC aBTOMATHU3AIMSICHIHBIH JI9PEXKEC,
KaJ[piiap KBATH(PUKAIUACKHI, €HOCKTI YIBIMIACTHIPY JCHI€H1, KOMIAHBUIATHIH TEXHOJIOTUSIIAPIBIH
MIPOTPECCUBTINITI, (PUMKAIBIK *KOHE MOPaIbABIK TO3BIK kaTaapl. TOK Tamceipeic OepymriHi
KaHaFaTTaHJBIPATBIH OEpUIreH HOMEHKIIATypaja, MeJIIepjae, camagarbl OHIMJI IIbIFapyFra
MYMKIHJTIK Oepe/i.

eirpin k03 Puuumenti (LK) nperenimiz-maiiblH eHIMHIH Macca Oipiirine Hemece
KelleMiHe KeTeTiH SHeprus HeMece mmkizaT keiemi. IIIK mmkizar Goiisrama T/Tam® T, am®
/um®. CoraH coifkec SHeprus OOWBIHINIA KBT-CAF/T, KBT-C/HM° OenrineHeni. JalblH oHIMHIH
HIBIFYbl  aJbIHFAH OHIM MAacCachlHBIH OFaH KETKeH IIMKi3aT MaccachlHa KaThIHACBIMEH
aHbIKTanazsl. bip cranusnbik npouecc, A—B ynrici 6oiibHIIA:

e =2 ()
A
Ken cragusnst nponectiy A—B— ]l yunrici OoiibrHma:
nE-na- MM (2)
KalThIMCBI3 peakmusuiap YIIiH IIBIFBIM TIPAKTHKA KY31HJIE albIHFAaH MAaCCaHBIH TEOPHSUIBIK
Maccara KaTbIHACBIMEH aHBIKTaIa/lbl:
_ Metw) (3)

mA(

n

meop)
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KalTeiMabl peakumsuiap MIBIFBIMBI  TIPAKTUKAIBIK aJbIHFAH ©OHIM MAacCachIHBIH OepiireH
JKarJalnapaarsl OHIMHIH MaKCHMalbl MaccachlHa KaThIHACBIMEH aHbIKTananbl. IIHKi3aTThIH
aifHay JopeKecl YakpIT OIpJiriHAe XUMHUSIBIK alHaJlyFa TYCKEH IIHKI3aT MAacCaChIHBIH
OacTamnkbl Maccara KaThIHBICBIHA TCH.

x = Ma, = Mar (4)

MYHJIaFbl: Mat- YaKbIT OlpJIiriHAe aiHaTy peakUsIChlHA TYCIIEreH IUKI3aT MacCachl.

OHIM IIBIFBIMBI )KOHE IIMKI3aTTHIH alfHAIly Adpeskeci OipiiK yJieciMeH jKoHe MPOLEHTIICH
oenruneneni. CeleKTUBTUIIK MaKCaTThl ©HIM MacCachlHBIH O€pUIreH MpOLECTe ajlblHFaH Kajllbl
OHIMHIH aJlllbl MaccachblHA HEMece YaKbIT OIpJIriHJe IIMKI3aTThIH alHaIfaH MacCacChIHBIH
KaTblHacblHA TeH. CeNneKTUBTLUIIK mpolecc OarbITTapblH CUIATTal/bl, €rep IIUKI3aT ailHaTybl
OipHelle COHFbI OHIM Oepce, SFHH MPOLecC TOMEHAET] Yrici OOMbIHIIA KYpei:

=
A‘:: MyH/1aFbl B- MakcaTThl ©HIM; 6HIM B OObIHIIIA CENEKTUBTLIIIK
L

m
Ty=—2— HEMECE 7 = _ Mg (5)
mB + mD m,, +my

OHIM HIBIFBIMBI, IUKI3ATTBIH aliHAIY JOpPEXKeCi KOHE CENEKTHBTUIIK XUMHKO- TEXHOJIOTHSIIBIK
IPOLIECTIH KOHE OHBIH TOJBIKTBUIBIFBIH MaKCaTThl OHIM TYy3lly OarbITTa >KYpPYIH CHIIATTaiJibl.
OHIMILTIK AeM albIHFAaH MAaKCATThl OHIM MAcCAChlH HEMECe OHBbl OHJIpyre KeTKEH IIUKi3aTThIH
HIBIFBIHBIH YaKbIT O1pJITiHAEr1 KOPCETKIIIIH alTaMbl3:
7 ="2 (6)
t
MYHJaFbl: M- OHIM Maccachl, t- KETKEH YaKpbIT.

Llex, TeXHOJOTHSIIBIK KaTap, anmnapaT KaFIaiiapblHaa OHIMAUTIK OJIapIbIH KyaThl I aTajlaibl.
Ouimainik sxoHe Kyat kr/c, T/m, aM%/Taynik, T/xbin Genrinenei.

AnmnaparThlH (MallMHAHBIH, PEAKTOPABIH) HHTEHCUBTUIIT JieN anmnapaT *KYMbIC O6JIIrHIH
OJIIIEMIH CHUIATTAMThIH, SFHU PEaKkIMUIBIK KojieM V HeMece ayAaH S OipiiKTepiHe KaThICTHI
OHIMIUIIH alTamMb3: g (7

WHTeHCUBTUNIK - Oy anmapar >KYMBICHIHBIH 3(QQEeKTHBTIIIK KpUTepHi. MHTEHCUBTIIIK
KI/M° 5K0He KT/M? GeNriieHe .

OHIM camachl - )KeKe KOHE OHJIpIC KaXETTUIrH KaHaHFaTTaHBIPYFa KapamIbUTbIFbIH
KaMTaMachl3 €TETIH TEXHUKAIbIK, 3KOHOMMKAJBIK, SKCIUIyaTalUsUIBIK JKOHE Tarbl Oacka
KAaCHeTTEep TYTACTHIFbI. OHIM camachl KOpCeTKill xyheciMeH emmeneni. On oHIMHIH KOJIIaHY
caJachlH: CEHIMJIUTIK, YKOHOMHKAJIBIK MEP3IMiHIH Y3aKThIFBIH KAMTH/IBI.

Byt kepceTkimTep MEMIIEKETTIK CTaHAAPT KOHE TEXHUKAJIBIK JKaF/1ail OOMbIHINA CHITaTTala Ibl.
XuMHsA OHEPKICIOiHIH IKOHOMHUKAJIBIK KYPbLJIbIMBI.

OHiMHIH 3(QEKTUBTI SKOHOMHKAIBIK OaFachl VIIiH KANMHWTAIABIK IIBIFBIM, OHIMHIH
©31HJIIK KYHBI, €HOCKTIH OHIMIUII MaHBI3Ibl. ByJl KepceTKimTep e3apa ThIFbI3 OaiIaHBICTHI
YKOHE XUMUSI OHEPKICIOIHIH IKOHOMUKAJIBIK CTPYKTYPaChIHA TOYEI/II.

Herisri kopaap. Herisri eHIIpiCTIK KOp »OHE HETi3ri OHMIIPICTIK eMec KOp OOJbIM
kikrenemi. Heri3ri eHAipicTiK KOpFa ©HIIPIC FUMapaTTaphl, SPTYPII KYPBUIBICTAp, anmapaTrTap,
MalIfHaIap, eJeyi npudopiap, TPAaHCIIOPT LEXIMIIK, eXapalbIK, OHIIPiCIIIiIIK TPAHCIOPT,
HIapYaIIbUIBIK KYPBUTFBIIAPHI KaTaIbI.

Heri3i xumusi eHAIpiCiHIH KOpBI, MakcUMaiblabl yiec S50 mMalbI3blH, MUHHUMAIIbIBI
OpTraHUKAIBIK CHHTE3Il OHIMAep SFHH Oosynap, IulacTMacca eHAaipyle 3-4 malbl3, XUMHUs
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eHepkaciOinaer: ammapaT yieci 40 mnailibi3plH Kypaiasl.  Herisri eHIIpICTIK eMmec Kopra
KEPrUTIKTI TYPFBIHFA KbI3MET 00BEKTLIEp1 (TYPFBIH Y, MEKTEII, eMXaHa) jKaTa/ibl.

AWHaIBIM  KOpbl E€HOEKTIH MaTepuasabl Karbl OOJBIN TaObuTaabl. AWHAIBIM KOPBI
OHJIPICTIK alfHaJIBIM KOpBI KOHE aifHaIMaibl KOp OoubIn KikTeneai. OHIIpICTIK alHaIbIM
KOpJIaphbl OHJIIPIC asChIHAA alHAJIATBIH €HOCK 3aTTaphbl OJlapFa: IIUKI3aT, HET13r1 )KOHE KOMEKIII
MaTepuaj, SHEPreTUKaJbIK IIbIFbIH, OTHIH J>KaTaAbl. OHIIPICTIK alHaIbIM (QOHIBI aKiia
dopmaceiMeH Oenrineneni. XuMmus eHEpKoCciOiHIE eHIIpicTiK Kop 70 maibi3, anm IIHKI3arT,
KapTeliaih ¢dadpukar, Herisri martepwan 30 malb3 Kypaiaesl. byn xumwus eHepkociOiHze
MIMKI3aTThIH IYPBIC Maiananybl MEH SKOHOMHUKACHl MaHBI3bl Mocesie OOJbIN TaObUIATBIHBIH
Kepcerenl. AWHalmy KOpbl- aiiHaiy cdepacblHAa KbI3MET aTKapaTblH KapaxkaT. OfaH: eHIM,
TOBAp, KaphI3, €CEII KaTabl.

EnbGex akpl - kipicTig Oemiri. On eHOEK KeJjieMi MEH camachblHa COMKEC >KYMBICHIBIFA
akmanmaii  TeneHeni. EHOEK akbpl  KOFaphl  JI9peXell  MeXaHW3alWsUIaHFaH KOHE
aBTOMAaTH3AIMSUIAHFAH Y3/IIKCI3 TPOIECC HOTIKECIHJIC OHIMHIH ©31HJIK KYHBIHBIH opTamia 4
naifb13, sxexe enaipicte 20 maib3abl Kypaiasl. JKaif jkoHe Kenemi eHIIpICTiH Heri3ri KopblHa
KETEeTIH aKianai KapakaT KaluTaJIbIK IIBIFBIH/IbI CUIIaTTal bl

KanmuTanapIK mbIFBIH - 1EX KYPBUIBICBIHA, XUMUSI OHEPKICINTIH OACTaNKpl iCiHE KETEeTiH
OapiblK MIBIFBIH KOCHIHABICKL. O amnmapaTka, MallMHara, KOHJIBIPFbIFA KETKEH KYPbUIBIC
IIBIFBIHAAPBIH  Kypaiael. KamuTtanapl MBFBHHEBIH 3()(EKTUBTI aKTalybl aKTUBTI Oeikke
0allTaHBICTHI )KOHE KaITUTaJ/Ibl IIBIFBIHHBIH €HIITICI KpUTepUHiMEH OarasiaHaibl.

EnOexTiH eHIMALUTITIH eJII1ey YIIiH HOPMaTUBTI €HOCK CHIMBIMABLIBIK KoJianaabl. Onap
TOMEHAET1AeN KIKTeNeIi:

- TEXHOJIOTHSUIBIK €HOEK CBHIHBIMIBUIBIK, SFHH HETI3r1 OHIIpiC JKYMBICIIBIIAp E€HOETiHIH

HIBIFBIHBI.

- LexTiH eHOEK CHINBIMABLIBIK, EXTIH OYKLT KBI3METIILIEP KYMBICHIHBIH IIBIFBIHBI.

- Xanmel 3aBoJ €HOEK CHIMBIMIBUIBIFBI KBl OHEPKOCIN KBI3METIIIEp €HOEeTIHIH

IIBIFBIHBI.

XuMHS OHJIIPICIHIH MaTepUaIBIK )KOHE SHEPTeTHKAJIBIK OaTaHCHI.

XKana xumust eHIIPICTIK YHBIMIACTHIPY HEMECE OpeKeT eTylIiHiH 2P eKTUBTI OaragaHysl
OHJIIPICTIH ONTHUMAJIIbl KyaThlH CHUMATTaWTHIH TEXHUKO-3KOHOMMKAJIBIK MaTepuan YCBHIHYBI
My™KiH. Ecentey ymin OacTankpl OepiireHaep MaTepHalIbIK jKOHE YHEPreTUKabIK OaraHckKa
Heri3aesenl.

XUMMSUTBIK OHJIpic OapbIChIHIA KAaThICATBIH 3aTTapblH TAOMFATHl ©3TepiCKe YIIBIPayhl
MYMKiH, COHJIBIKTaH XUMHMsI OHIIPICIH IIMKI3aTThIH KAThICATHIH KOMIIOHEHTTEPIHIH apaJibIK KOHE
3USHJIBI OHIM, KAJIJBIK 3aTTapAbIH TYTaC MaTepPHaJIbl aFbIHBI 1T KapacThIpyFa 00Ia bl

Martepuanibl aFbIHHBIH 3 TYpi 0ap.

- TapajaTthIH Ipoliecc HoTmwxkeciHae oHiM caubl aptaabl (NaCl cysisl epiTiHmiciHig

AJIEKTPOJIN3I);

- KUBUIBICATHIH, OHIM CaHBI ©3repMeiIi( KOTYeTaH opTey);

- OipireTiH ©HIM CaHbl KEMH/I1,(MbICaJIbl aMMHAK CUHTE31).

Martepuannpl OanaHcTa Kipic TEH IIBIFBIC CTaThsUIapbl OOJBIN, MIMKI3ATTHIH Malaalsl
KOMITOHEHTTEpI (m1), MHKi3aT Kocmackl (m2), MakcaTThl ©HIM (m3), )KaHalIa eHiM (m4), eHIipic
KaJABIFBI (M5), IIBIFBIH (M6) TaObLIaIbI.

M1+ M2=m3+Mma+ms+Mme
Martepuanbl 6anaHcThl MaKCaTThl O©HIMHIH OipJiriHe HeMece KeKe aKmapaTka Kypalasl Macca
OipririMeH (Kr,M) HeMece MacCalbIK YJICCIICH aHBIKTANU B,
XHMMHSJIBIK OHIMHIH canachl MeH 63iHIIK KYHbI
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Kocinopeiamap eHIIpiieTiH ©HIMHIH camackblHa ©T€ 30p MOH Oepemi. XHUMMSUIBIK
eHiMIepAiH camachl - KOl JXarJaiiapAa HETi3ri 3aTThIH KOHIICHTPAIMSICHIMEH aHBIKTANAIbI.
Erep ne marepmanmap HeTisri 3aTTapAblH €H KONl MOJIIEPiHeH, all Kocmauapabl €H a3
MeJIIIePIHEH TYPaThIH 00JIca, OH/a OIPIHIIN KOHE XKOFAPFbl COPTTHIH OHIMACPI JIEI CaHaIaIbl.

OpOip XUMHUSJIBIK OHIMHIH Camachl, SIFHU OHBIH KYpaMbl MEH KacHETTepl MEMIIEKETTIK
HEMece MeMIIeKeT apanblk crangaprrapaa kepcerinmren (MCT, MAC) Ttamamraps
KaHaraTTaHJBIpyJIapbl KaxeT. CTaHIapTThl KypFaHIa TYTHIHYMIBUIAPJABIH TajanTapbl MEH
OHTIPICTIH MYMKIHIITIKTEP1 €CKepie/i.

Kanmaii ma Oip eHmipicTiH OOJCHIH OHIMIe KOWBUIFAH TajamnTapbiHa OailIaHBICTHI
OipHemie cranmaprTap OOMybl MYMKIH, ajlaija oJlapra KOWBUIATHIH TajanTap COJ OHJIIpicTe
opbIHAaNaThIHAAl 00ysl Kepek. CTaHAapThl OJ1 OpHATBUIMaraH OHIMJIEPIiH >KaHa TypJiepiHe
KOMBLIATHIH TaJIANTap CajlallblK TEXHUKAJBIK MIAPTTaApPMEH aHBIKTAIa IbI.

OHiMHIH 63iHAIK KYHBI - OCBhl KOCIIOPBIHHBIH OHIMJII LIBIFAPY MEH OTKI3yr'e KETKEeH
IIBIFBIHIAPBIHBIH  aKIIaJlall KepCeTKimi. OHIMII eHAIpyre Tikeaehd OaiIaHBICTBI KOCITOPHIH
IIBIFBIHAAPBIH OHIMHIH ©31HAIK KYHBI Jien aTaiipl. bysl IIBIFBIHAAp €Ki 9MICIEeH ecKepiieni:
KaJIbKYJISIIMS OanTapbIMEH >KOHE IIBIFBIHHBIH 0AaCTaIKbl 2JIEMEHTTEPIMEH.

OHIMHIH ©31HIK KYHBI KaJbKYJAIMs OanTapbiHa OaillaHBICTBI Typa IIBIFBIHIAAP MEH
KOCBIMIIIA IIBIFBIHAAP/AAH, aJl Typa WIBIFBIHAAP KYHAApAaH eCKepUIeTIH OanTapAaH Typajbl:

l)mmkizaTtran, skapThulaii (paOpukaTtTap MEH XHMHSJIBIK peaKUusUIapia TiKeJeH
KaThICYIIBI HET13T'1 MaTepHagapaH;

2) TEXHOJOTHSIIBIK MAaKCaTTapFa apHAJIFaH KbUTy MEH YHEPTUSAIAH;

3) Heri3ri eHAIPICTIK KYMBICIIBUIAPBIH €HOSK aKbICHIHAH;

4) amopTu3alusAaH;

5) Heri3ri eHMIIPICTIK KOpJApAbl YCTayFa >KOHE KYHICTIKTI JKOHICYre KETETiH Iex
IIBIFBIHAAPBIHAH TYPAIBL.

XUMHSAIBIK OHIMHIH ©31HAIK KYHBIH KalbKyJSIUsJIaFaHAa IIHUKI3aT JeN OHEPKACINTIK
OHJICYZICH ©TIereH OacTamkbl Marepuan artanaapl. JKapTeutaih QalOpukarrap >KOHE HETI3Ti
MaTepuasaap Aer OHEPKICINTIK eIIeyre ajAblH-alla TYCKEeH OacTankpl MaTepuasaap aranaibl.

TexHosoTHsT HYCKAayJapblHAa HETI3TT MaTepuaiiap MeEH JKapTbutaid ¢adpukarrap
OJICTTETIHINIE KapThlIalk OHIMIEP HEMece OChI OHIIPICTIH IIUKI3aThl Jen atananasl. KockiMina
HIBIFBIHAP OHIPICTI KYTyre OaiIaHbICThI Typa MIBIFBIHIAP/IBIH IPOIIEHTI PeTiH/Ie KOpCEeTLIe Il

bip Oemnmiek eHIMre KETKEH IIBIFBIHAAPIBI €CENTey YUIIH HaTypalgbl eJIeMMeH
(MpIcanbl, 1 TOHHAa MIMKI3ATTHIH | TOHHA OHIMIE) WIMKI3aTTBIH, MaTepUaIaPAbIH, KbUTy MEH
SHEPTUSHBIH HIBIFBIH KO3()PUIIMEHTTEPIH aHBIKTAW IbI, a1 Opi Kapaii, IUKI3aTThIH, MaTepPHAIIbIH
JKoHe 0acKa IIBIFBIH OaNTapBIHBIH OaramapblH €CeNTed OTBIPHIN KAIBKYJSIUSHBI KYPau bl
ocipece, MUKI3aT MaHbI3/Ibl OPBIH anabl. XUMHSIIBIK OHEPKACINTE OpTallla ajJFaHaa oJl OHIMHIH
e3iHAIK KYHBIHBIH 60-70% Kypaiinel. AJ, KbUTy MEH JHEprus KoOiHece OHIMHIH ©31HIK
KYHBIHBIH 15% Kypaiiael, Oipak >JIEKTPOTEPMUSUIBIK >KOHE SJIEKTPOXUMISUIBIK OHIIpicTepe
AJIEKTPOIHEPTHS IIBIFBIHHBIH HET13T1 Oarnrapbl OOBIT TaObUIA B

Herisri KpI3MeTkepiiepAiH €HOEK JKalakbIChl, OpTalla ajFaH/aa, OHIMHIH ©31HIiK
KYHBIHBIH 4% Kypaiapl, OUTKEH] YJIKEH MacIITaOThI JKOFaphl A9peKee MEXaHUKaTIaHIbIPbIIFaH
XUMHUSUIBIK ~ OHJIpiCTep  Y3AiKCi3  omicmeH kyprizinemi. bipak, kei0ip eHmgipictepae
KbI3METKEpJIep/iH eHOeK >KalaKpIChl OHIMHIH ©3iHmiK KyHbHaH 20% Kem. AMopTu3anusra
TOJICHETIH JKapHa opTallla aJfaH/a OHIMHIH ©31H/IIK KYHBIHBIH 3-4% Kypanbl.

Kanran meiFplHAap OHIMHIH ©31HIIK KYHBIHBIH eNieyJli OanTapblH KYpaWTBhIH IEXTHIK
HIBIFBIHAAPAAH Typaabl. JKaHa XUMUSIIBIK KOCIMOPBIH KYPBUIBICEIHA HEMECE iCTeN XKaTKaHAapAbl
KaiiTa KypyFra OOJIIHIeH KalmuTaJIbl KapKblIapAblH HOTHXKEI1 KOJIAAaHBLTYBI )K0Oaliay CaThIChIH/IA
YKOHE KOCIOPBIHIAP IBIH KYPBUIBICH CaThICHIHIA OaFalaHybl KaXkeT.
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OKOHOMUKAJBIK HOTH)KE€ €HOEK OHIMIUIIHIH eCyl MEH OHJIIPICTIH IIbIFbIHAAPBIHBIH
KeMyiMeH, KypajaaapAbl aybICTBIPy KOI(PQPUIIMEHTIHIH >KOFapiaybIMEH, MalJaHblH ©CYIMEH,
CaJIBIHBII KATKaH KOCIMOPBIHIAP/bIH T€3 1CKe KipiCyIMEH, OHIMHIH CalachIHbIH JKOFapJiaybIMEH
*oHe T.0. OeliHeneHei.

4. MiumiocTpanusiJIbIK MaTepuadt:
- KecTe;
- npesenraius Microsoft Power Point.
5.01eo0uer;
Heri3ri:

Ka3ak TLIiHge
1. Xumusielk TexHomorusi Heriznepi: okyabik/ bl. K. Toiibaes [x. 6.]; KP BFM. - Anmartsr:
JKIIC PITBK "ayip", 2011.-296 6et.- (KP JXKorapsl OKy OpbIHIAPBIHBIH KaybIMIACTBIFBI).
2.XUMHs OHIIPICIHIH HETI3ri MpouecTepi MEH ammapaTTapbl: 3epTXaHalbIK MPAKTHKYM: OKY
Kypausl / 111 III. Hypceititos. - Anmatsl : DBepo, 2014. - 140 Ger. c.
3.Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

OpbIC TiJIiHIEe
4. XKaxupoa, H. K. OcHoBbl (apmaneBruueckoii OmorexHonoruu: yueb. mocodbue / H. K.
Kaxuposa, H. K. baitzonganos, 3. b. Cakunosa. - Anmartsl : U3a-so KasHMY, 2008. - 256 c.
5.Kakuposa, H. K. O6mas xumudeckast rexrosorus: yuaeo. mocooue / H. K. XKakuposa. - ; Pek.
VYueb.-metoguu. Copetom yH-Ta uM. C. JI. Achenausiposa. - Anmatsl : DBepo, 2013. - 119 c.
3JIEKTPOH/IbI 0achLIbIMIAP:
1.YcmanoBa, M. b. XKanmber xumust [DnekTpoHHBIA pecypc] : oKy Kypaisl / M. b. Ycmanosa. -
OnekTpoH. TekcToBble naH. (19,1 MB). - Ockemen: "MynbTumenns 3eprxanacs”, 2007. - ai1.
onr. auck (CD-ROM).
KAO saekTponabl pecypcrap
Dnextponnas 6ubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecniyOninkanckas Me:KBY30BCKast aiekTpoHHas oudnuorexa (PMOB) — http://rmebrk.kz/
[Tudposas 6udarnoreka «Aknurpress» - https://www.aknurpress.kz/
OnekrponHas oubianoreka «murpady» - hitp://www.elib.kz/
Dnurpad - moprajz MyJIbTUMEIUIHHBIX yueOHnkoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(GOPMAaIMOHHO-TIPaBOBas cucreMa «3any - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

6.bakbuiay cypakrapsl (Feedback kepi 6aiiianbic):

XuMusS-TeXHONOTUSIBIK Tiporiece (X TIT) skoHe OHBIH HET13r1 caThlIaphl

XTTI-HiH >KaNIbl KbUIIAMABIFbI )KOHE OHBIH XKYPY ailMarblH aHBIKTAY
Kunetnkansik aiiMakTa >KypeTiH IpOIECTep KOHE OJIapAbIH JKbUIIAMABIFBIH YIETY
Juddy3usplk ailMakTa KYPETIH MPOIeCcTep KIHE OJap/IbIH KbULIAMIBIFBIH YACTY
Aypicniansl (apanac) aiiMakTa >KypeTiH IpOIEeCTep KOHE OJIapAbIH KbUIIAMIBIFBIH YIETY.
XTII-HiH KaNIbl )KBUTIAMIBIFBIH YIETY

TexHONOTUANBIK epexke KOHE OHBIH HEri3ri mapameTpiepi

TuimMIi TEXHOJOTHSUITBIK Epeke

. XTII-Hi xikTey

10. XuMUSITBIK ©HEPKACINTIH TEXHUKAIBIK MTPOIECC YIIiH MaHbI3bI

11. XuMHSIIBIK TEXHOJIOTHUS MEH TEXHUKA JaMYBIHBIH HET13r1 OaFbITTaphl.

CoNoOARWNE
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12. XTXK MeH xeke ammapaTTapblH KyaTTBUIBIKTaphIH KOTEPY.

13. AnmapaTTapbIH KYMBICHIH YIETY.

14. MexanukanaHaplpy.

15. KommiekcTi aBTOMAaTTaHIbIpy

16. IleproaTsl mporecTepai Y3AiKCi3 MPOoIecTepMEH aIMacThIPy

17. Herizri TOK aragsIs.

18. AnmapaTThiH KapKbIHABLIBIFEI MEH OHIMJIUTITIHIH albIPMAaIIbUIBIFEl Helle?

19. Temenperi TyciHikTepre aHbIKTaMa O€piHi3: OHIIPICTIH

20. Heri3ri koHe alfHaJIBIMIAFbl KOpJIaphl, OHIMHIH ©31HIK KYHbI, €eHOeK OHIM/ILTIrI.

21. Xumus eHipici anmapaTTapbIHbIH OipJIiK KyaThIHBIH aTaybl

22. KanuTanablK MBIFBIHAAPFA XKOHE OHIMHIH ©31HAIK KYHbIHA KaHAal (axTopuap acep eteni

23. XUMUSUIBIK ©HAIPICTIH MaTepUaNIIbIK OajlaHChl JIereHiMi3 He?

24. MatepuaIibIK aFbIH )KOHE MaTePUANIBIK aFbIHABIK Tpad gereHiMi3 He? XUMUSIIBIK
OH/JIIPICTE MaTepHAJIJbIK aFbIHHBIH KaHaal Typiiepl 6o1aabl?

25.  )Kputy GamaHCBIH KYPacThIpy apKbUIbl HEH1 aHBIKTaNIb1?
26.  XUMHAIBIK OHJIpICTErl SHEPTUAHBI YHEM/ICY TEXHOJIOTUSCHIHBIH MOHI Hene?
Jopic Ne 3

1.Takpipbin: [1IukizaTTapIbiH HETI3Ti TYpIEpi )KOHE KOPJIAPBIHBIH CHIIATTAMACHI.
2.Makcar: biriM anmymbutapFa  MIMKI3aTTapAbIH — HETI3rl  Typiiepi  JKOHE KOPJIapbIHBIH
CHUTIaTTaMachl, XUMHSUTBIK OHIIPICTET] CYBIH MUKI3aT PETIHAC Mai1aanybl Typajsl OiTiM Oepy.
3.Jlekuus Te3ucrepi
Jlekwmst ®ocnaphbl:
1. [lluki3aTt, sHEpTHUS, CY
2. X¥MUSIIBIK OHIIPICTEP/IIH HET13T1 KOMIIOHEHTTEI.
3. XUMHSAIBIK MIHKi3aT. XUMUSIIBIK MIHKI3aTTapIbIH aHBIKTAMAaChl, KJIACCU(DHUKAIUACHI KOHE
KOMBUIATBHIH TaJaTaphl.
4.11IuKi3aTThIH pallMOHAIBI KOJIAHBLUTYHI )KOHE PECypCTaphbl.
5. BaiibiTy. ballbITy 1bIH (DM3UKO-XUMHSUIIBIK TOCUIAEPI.
6. X¥UMUSIIBIK OHAIPICTETI Cy pOii. XUMHSIIBIK OHIIPICTETi CYABIH KOJIAaHBLTYBI

XUMUSITBIK TEXHOJIOTHSI TAOUFATTA JKOHE KOJIIAHBICHI OOMBIHINA TYPJII OHIMICPII ATy IbIH
OHJIPICTIK XUMHUS - TEXHOJOTUSIIBIK MPOLECTEPiH 3aHIbUIBIKTAPBIH 3epTTeiii. OHIIpiieTiH
OHIMHIH Oenriii Oip Typi MEH OHBI aly YIIiH KOJIaHBLJIATBIH MPOIIECTIH TUITIHEH 0Oacka Ke3 -
KelIreH oHIM OipHele MiHAETTI SJeMEHTTEpAEH TYpajbl: IIWKi3aT, SIFHU OHJAEJETIH OOBEKT,
SHEprus, SFHU OHJCIETIH OHIM JKy3ere acaTblH OOBEKT TICH ammaparypara dcep eTeTiH Kypall.
XUMUSIBIK OHJIIPICTE CY ©H MaHBI3bI poiib aTkapaabl. Cy KONTereH XUMUSUIBIK OHIM XKy3ere
acaTblH OpTa KBI3METIH AaTKaphill KaHa KOWMal, COHBIMEH Oipre XWMUSI-TEXHOJOTHSIIBIK
ypZicTepzie epiTKIMTIK, >KbUTY JKOHE CYBIK TAaCBIFBIIITHIK, TPAHCTIOPTTHIK KYpall peTiHAe, COHIaM
-ak Oacka Ja Typil (U3MKaIBIK OINepanusuiapia KeHiHeH KoiaaHbuiaabl. COHIBIKTAH CYIbI
XUMUSUTBIK  OHJIIPICTIH TOPTIHINI MIHASTTI SJEMEHTI JeN aTaFaH oTe 3aHJbl. XHUMHSUIBIK
OH/TIPICTIH 2JIEMEHTIHIH KYpaMbl JKOHE OJapbl 3€PTTEHUTIH XUMUSJIBIK TEXHOJOTHS FBUIBIMBI
TypaJIbl MAceNesiep 3epTTeyiepai Tanamn ereni. bysr 6enimMae XUMUSIIBIK IIUKI3aT, YHEPTUS KOHE
CY KapacThIPbLIaIbL.

XUMUSIIBIK ~ IHKI3aTTapIblH  aHBIKTAMACHI, KJIACCH(PHUKAIUACHI JKOHE KOWBUIATHIH
TaJIanTaphbl.
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[Mukizar gen eHuipicTe KOJJAAHBLIATBIH TaOuru eHIMIl adTambrd. Illukizatr — eHim
OHJIIpY/Ie YHEMJLIIri, TeXHOJOTUS MEH allapaTypaHbl TaHAayda >KOHE OHAIPIITeH OHIMHIH
carachl MaHBI3bI JOPEKEIe TOyeI 1l 00JIaThIH OHIIPICTIH HET13T1 AJIEMEHTI.

XKapreutaii eHiM - eHAipicTiH Oip Hemece OipHelle Ke3eHIEpiHAe OHIpiireH, Oipak
JalbIH OHIM PETIHJEe KOJAAHBUIMAWTHIH OHIMAEP/l alTaMbl3. OHIIPICTIH aJJABIHFBI KE3CHIH/IE
aJIBIHFaH YKapThUTal OHIM KeJleci Ke3eHHIH IMKi3aThl 00J1a axabl.

Kocankpl eHimzuep Aen - IIMKI3aTThl OHJIIPY MPOLECIHAE KO3/AeiIreH eHIMMeH Oipre
naiaa 0oJaThiH, Oipak OepiireH OHIPICTIH MaKcaThl OOJIBIT TAOBIIMANUTHIH 3aTTap/Ibl aTaMBbI3.
[lukizaT amyna HeMece TONBIKTHIpyAa Maiia OoNaThlH KOCAJIKhl OHIM JKaHaMa ©HIM Jell
aTaJajpl.

OHIIPICTIK KANIBIKTAP — IIMKI3aTTHIH jKOHE MaTepHaAbIH KaJIBIKTaphl OHIpicTe naiina
00JIaThIH camachlH TOJIBIK HEMECE JKapThlIai JKOFalITKaH 3aTTap.

XKapreunaii  eHiMIEp, KOCAIKBI OHIMIEP MEH OHIIPICTIK KaJABIKTapIbl ajIbIH — ana
OHJICTCHHEH KeHiH HeMmece 0acka eHAipicTep/ie IMIMKI3aT peTiHAe KolaaHpuia oepesi. MbIcabl:
TYPAI-TYCTI MeTajiapAbl epiTyne maiina OonraH KykipT okcuai (IV) Kocankel apaiblK eHIM
6osbIn TaObLUTa Bl KYKIPT KBIIKBUIBI KYKIPT KBIIIKBUIIBI OHIPICIHIH JalblH 6HIM 00J1a TYPHIIL,
MUHEpaJIJbl THIHAWTKBIII OHIPICIHE IIUKI3aT PETIHIE KOJIAAHbBLIIa/IbI.

XUMUSJIBIK OHAIpICTE Tay — pyJachl, MyHal, ras, KOKCOXUMHUSJIBIK, OpPMaH KoHE
[EeJUTI0NI03a — KaFa3 CaJlaChIHBIH OHJIPiCi, Kapa jKoHE TYCTI METaUTyprus WIMKi3aT peTiHzae
KOJIIaHbUIaAbl. bapibplk XUMMSUIBIK IIMKI3aTTap IIBIFYBl, XUMHUSJIBIK Kypambl KOpPbl MEH
arperaTThl JKaraiibiHa OailaHBICTHI TONTApFa OeiHe .

XUMUATBIK IIHKI3aT peTiHAe KOJJaHbUIATBHIH 3aTTapra Oipkarap >Kalmbl Tajantap
KOWbLIaIbl. XUMHSUTBIK OHIPICKE IMHKI3aT TOMEHACTIIEP/Il KaMTaMachl3 €Tyl KepeK:

- OHJIPICTIK MPOIIECTIH a3 CaThlIapbIH;

- MPOIECTIH aFbIMBIH ONTHUMAJIIBI MIAPTTAPbIHA KAXXET SHEPTUSHBIH a3 MOJIIepiH TaJiall
€TETIH KYHeHIH arperaTThl KaF1aibIH;

- KOJIJAHBUTATHIH JKBUTY/IBIH a3 IIBIFBIH/IATYbIH;

- eHIMMeH 0ipre bUTyIbIH a3 MeJIIEp/Ie KYMCATYbIH,

- peareHTTEepIiH arperarThl KAJIIbIH ©3TepTyre KYMCAJIAThIH JHEPTHs KOHE KaMTaMachl3
€TETIH mapamMeTpIIepAiH (TeMreparypa, KbIChIM) MYMKIHJIITIHIIIE TOMEH MOH/I€ OOTYbIH;

- MakcaThl OHIMHIH PEaKTHBTI KOCITa/J1a Kol Kypamaac O0IybIH.

IIUKi3aTTHIH PAMOHANIBI KOJJIAHBLIYHI K9HE pPecypcTaphbl.

XUMUSIIBIK OHIPICTIH OHIMIHIH O3IHAIK KYHBIHIA MUKI3aTThIH yieci 70% Kypaitmbl.
CoHABIKTaH WHIMKI3aTThl OHIEY MEH aly Ke3iHAe pecypcTap MEH UIMKI3aTThl paluOHAIIbI
nanjanaHy eTe MaHbI3/bl.

XUMHSUTBIK ~ OHJIIpiCTe IHUKi3aT peTiHae 80-HEH acTtaM »JJIEMEHTTIH KOCHIHIBICHI
KOJIJIaHBUTAAbl. XUMUSUTBIK IIUKI3aTTHIH HET13T1 Ke37epi OOJBIT TaObUIATBIH KEP KBIPTHICHIHBIH
KypaMbIHa KipeTiH OYJI 2JIeMEHTTEp TaOuFaTTa OipKeIKi OpHaJIacIaraH.

XuMHAIBIK HHKI3aTTHI OHAEYTe NaiibIHAAY

JlalibIlH ©HIMIe OHJIEyTe apHaJFaH IIHMKI3aT Oenriii Oip mapTrapra Heri3aenreH OOJTybl
Kepek. bys mmki3arTel eHAeyre AalbIHIAy NPOLECIH KYPAWTHIH KOMIUIEKCTI Omeparusiiap
apKBLIBI iICKE acabl.

[[lukizaT nmalplHOAYIBIH MaKcaThl OHBI OHICY YIIH ONTHMAIALl XHMHKO —
TEXHOJOTHSUIBIK TPOIECTIH OTylH KaMmMTaMachl3 €TEeTiH KypaM MeEH epeKUIeNnikTep Oepy.
JaitplHgay mpomeciHie —IIHKi3aT nmaianel  KOMIIOHEHTI OepuireH KypaMblH, OHJICY
[IAPTTAPbIMEH AHBIKTANATHIH BUIFAIIBUIBIKTI, KEPEKTI IUCHepcTUTikTi amanel. [ukizaTTsl
JMalbIHIAy OINepaIusuIapbl OPKWIBI JKOHE OYJl OHBIH  arperaTThl KargaiiblHa OaiIaHBICTHI.
XUMHUATBIK ~ OHIIpicTe KeH TapalfaH KaTThl IIWKI3aTThl JalbIHAAYIBIH KOMIUIEKCTI
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omepanysuiapbiHa:  Kiaccudukamnus, ycakray (Hemece Oenrimi Oip >karmaimapna ipuiery),
BUIFAJICBI3AAHIBIPY JKOHE OallbITy Kipel.

Knaccudukanuua ngen OipTekTi yriTuiMenl Marepuangapibl olapAbl KypaWTbhIH
OemmexkTepAiH Mediepi OoibiHIIA (Qpakuusra (kaaccudukanusra) 0eny MpoLeciH anTalbl.
Knaccudukanuss mMarepuanmapipl €JIEKTEH OTKI3y, Oelek KochadapblHbIH CYHBIK (a3ana
TYHYbl  JKbUIJAMJIBIFBl  APKBLIBI Oeny (rumpaBIMKalbIK —Kilaccuukanus), Kocrnajiap
OeMIIeKTepiHIH  cemepaTopiiap KeMeriMeH ayajga Tapalybl apKpUiel  Oemy  (aya
KJIaCCU(UKALUACH) aPKBLIBI KY3€re acabl.

KarTsl MaTepuanaapapl ycakray KaTThl (pa3aHbIH KAaTBICYBIMEH JKYPETIH XUMHSJIBIK JKOHE
T y3UTBIK TPOLIECTEPIIH JKBUIIAM/IBIFBI, OHBIH OCTIH KOFapJIaTKaH CalbIH, OCIM OTHIPAJIbI.
OHIIPLTIN KATKAH KATThl MAaTEPUANILIH OCTIH OHBIH KECEKTEPiHIH OJIIIEMIH TOMEHICTY apKbLIbI
apTThIpyFa 00Jaabl, SIFHU YCAaKTay >KOJIbIMEH.

Martepuanabl bUIFAJICBHI3AAHABIPY, KaAKTay, TYHIBIPY (CYHBIK Xyienep karaailbiHa)
HEMece KEeNTIPy oJICTEPi apKbLIbI )Ky3€Tre acapl.

Kentipy nen Oynay meH Oynel KenTipy apKbUIbl KaTThl MaTepuaigapJaH bUIFal MEH
0acka J1a CYMBIKTap bl KETIPY/li aWTaMBbl3.

BaiibiTy nen maiijansl KOMIIOHEHTTIH KOHLEHTPAIMSCHIH >KOFapbhlUIaTy MakcaTbIHIA
IIMKI3aTTBIH TMaigaael OesiriH (maijgasbl KOMIIOHEHT) aWbIpy OoJbim TaObutanbl. baitbiTy
HOTHIKECIH/IE IIMKI3aT Mai1aibl KOMIIOHEHT KOHIICHTPAThIHA OOTiHE/II.

BaiibITyIbIH MeXaHMKAJIBIK TICLJIiHE TOMEH/Ierijiep sKaTaabl.

- TPaBUTALMSIIBIK TYPJI THIFBI3JBIK IEH ©JIIeMal O6JiKTepiH ra3aa HemMece CyMbIKTapaa

HEMECE OPTAJBIK KYIITE 9PTYPIl KbUITaMABIKTa OPHBIFYbIHA HET13/1eJTeH.

- DIeKTpPOMAarHWTTi, IIHAKi3aT KOMIIOHEHTTEPIHIH OpTYpJli MAarHUTTI OTIMIUIIriHe

HEr13/1eJIreH.

- DIEeKTPOCTATHUKAIBIK, IIUKI3aT KOMIOHEHTTEPIIH OpTYPJdi SJEKTP TaCHIFBIIITHIFBIHA

HEr13/1eJIre .

BaiipITyabIH (pU3MKO-XMMHSUIBIK Tociiiepine OapblHIIA KeH Tapanrad (uoTanus
tocimi  xkartaapl. @nortamusa  (floatation ce3iHEH  KaJKbI  IIBIFY  MarFbIHACBIHIA) -
KOMITOHEHTTEPIHIH 9p TYPJIi CYTaHFBIITHIFbIHA HET13[€NTEeH KAaTThI IIUKI3aTThl OaWBITy TICLII.

doTanus MpoIeciH KbUIIaMIATy YIIiH )KYHEHI HHTEHCUBTI apajacThIpy (MEXaHHUKAJBIK,
GIIoTanMIIBIK MalIMHATIAp) apKbUIBI KOIipTei HeMece KYHeHi aya apKbUlbl (TTHEBMaTHKAIIBIK
(daotamnus MamHAIAPEI 0apOOTaKIANIBI).

@noranusiiay  ypaiciame ruapodoOThl KOMIOHEHT aya KemipuiikTepiMeH —Oipre
MUHEpaJIaHFaH KoOiK Ty3ei i, o1 CYHBIK (a3aga Kadaibl.

dnoTanusi HOTHKECI OaWBITBUIFAH MIMKI3aT KOMIIOHETTEPiHIH TUAPOMOOTHIFBIHBIH dp
Typaitirine OaimansicThl O0oyazel. COHABIKTAH J1a, €repjae Maiaaibl KOMIIOHET MeH 00C TeK
CYJaHFBIIITBIFBI JKaFbIHAH yKcac OOJFaH JKarjaiina, oKylere maiganbl KOMIOHEHTTIH
ruApoOOTHIFBIH JKOFAphUIATAaTBIH OETTIK - OeJceHAl 3arrap TOOBIHA JKAaTaThlH apHaMbI
peareHTTep eHri3e/.

OmnapapiH TaburaThl (QIOTalMsIIAHATHIH HIMKI3ATTHIH KypaMblHa OalIaHBICTBI TYPAKThI
KOMIipiK jkacay jkoHe (proTalysUIaHaThIH [IMKi3aT KOMIIOHEHTTEPiH TOJBIK 06y YIIiH KOChIMIIIA
peareHTTep €Hri3eli: akTUBaTopiap, OacKbIITap, Kemipik Ty3rimrep >xoHe pH opTanbik
pEeTyIsATOpIIapHI.

XuMHSJIBIK OHipicTeri cy poJii
XUMHSAJIBIK OHIpicTeri CyabIH KOJIAHBLIYBI
XUMUSIBIK ~ OHAIPIC - CYABl KOm KaxeT eTeldi. XUMHSUIBIK OHAIpicTe cy op Typii
MaKcaTKa KOJIAHBLIAIBI JKeKe XUMHSUIBIK OHAIpicTepie ToyiiriHe 1 MmH M3 cy )KyMcamas.
XUMUSIIBIK OHAIPICTE CY €H KaXETTi SJIeMEHT:
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- KOMITJICKCTIK KYHJIBI KYpaMbl (3KbUTY CBIHBIMIIBLUTBIFBI )KOHE JKOFAPhI, TYTKBUIBIFBI a3/1ay, KaitHay
TeMIlepaTypachl TOMeH T.0.);
- OH/IIpy OHal JKoHe ap3aH (IIBIFBIH TEK OHJIPY MEH Ta3allayFra);
- YJIBI €MeEC;
- OHJIIPICKE JKOHE TachIMaiaya maigaiany THIM/IL;
XUMHSUITBIK OHIIpICTEPIC Cy KeJleci OaFrbITTap1a KOJIAaHbLIA b,
1. TeXHONOTUSUIBIK MaKcaTTa:
- KaTThI 3aTTap/Ibl, CYHBIK JKOHE Ta3 TOPi3al 3aTTapAbIH; epiTy YIIIiH;
- (QU3UKANBIK JKOHE MEXaHHKAJIBIK MpPOIeCTepi XKYprizy ymiH (doTauus, myiabHa Topi3ai
KAaTThl MaTepHalIap/Ipl TackIMaiaay T.0.);

- Ta3[bl Kyy YIIiH,
- DKCTpareHT ’koHE a0COPOCHT PETiHEC KOJIIaHbLIA IbI.

2. XburyTacelFell (BICTBIK CYy HEMECE Oy) HEMECE XJIaJJOareHT, JKbUIBITY JKOHE allapaTThl
CYBITY YILIIH KOJJIaHbLUIAbI.
3. IlIuki3aT *oHE JKEeKe XUMISUIBIK OHIMIEpai (MbICANbI, CYTETi, alleTHJIEH, a30T JKOHE KYKIPT
KBIIITKBUTBI T.0.) aTy YIIiH KOJIIaHbLIA IbI.

4. AnaocTpauusiyibIK MaTepHaJ:
- KecTe;
- npe3eHTanus Microsoft Power Point.
5.01e0mer:
Heri3ri:

Ka3ak Tijginge
1. Xumusutbik TexHosiorust Herizaepi: okynbik/ bl. K. Toibae [k. 6.]; KP BFM. - Anmartsr :
JKIIC PITBK "ayip", 2011.-296 6et.- (KP Xorapsl 0Ky OpbIHIApBIHBIH KaybIMAACTBIFHI).
2.XuMHsl OHIPICIHIH HETI3rl MpolecTepl MEH amnmaparTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypaisr / L. 1. HypceitiToB. - Anmatsr : OBepo, 2014. - 140 Ger. c.
3.Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

opbIc TiTiHaE
4. Kaxupoa, H. K. OcHoBbI dapmaneBTuueckord OuorexHosoruu: yued. mocoobme / H. K.
Kaxuposa, H. K. baitzonnanos, 3. b. Cakunosa. - Anmarts! : U3n-8o KasHMY, 2008. - 256 c.
5.Kaxkupona, H. K. O6mas xumuueckast texHonorus: yueb. mocooue / H. K. XKakuposna. - ; Pek.
VYueb.-metoauda. Coserom yH-Ta uM. C. JI. Achenauspona. - Anmartsl : DOBepo, 2013. - 119 c.

3JIEKTPOH/IbI 0achLIbIMAAP:

1.YcmanoBa, M. b. XXanmber xumust [DnekTpoHHBIA pecype] : oKy Kypaisl / M. b. Ycmanoga. -
OnekTpoH. TekcToBble naH. (19,1 MB). - Ockemen: "MynbTumenns 3eprxanacs”, 2007. - 1.
onr. auck (CD-ROM).

KAO saekTponabl pecypcrap
Onekrponnas oudanoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecniyOiinkanckas MEKBY30BCKast aieKTpoHHas oudmuoreka (PMOB) — http://rmebrk.kz/
[udposas 6udarorexa «Aknurpressy - https://www.aknurpress.kz/
OnekrponHas oudanoreka «murpad» - hitp://www.elib.kz/
Onurpad - nopraix MyJIbTUMEIUIHBIX yueOHnKOB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(popMaMOHHO-TIpaBOBas cucreMa «3aHy - https://zan.kz/ru
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Cochrane Library - https://www.cochranelibrary.com/

KOCBIMILIA:

1.Eproxun, E. E. Opnena TpynoBoro Kpacuoro 3namenn MHCTUTYT XUMHUYECKUX HayK UM. A.
b. bextypoBa B 1988-2003 rr.- OTKpBITUS, BHEIPEHUSI, JOCTHKEHUS U HAarpajpl: Hayd. u3a. / E.
E. Eproxun. - Anmatst : TOO "Print-S", 2004. - 95 c.
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6.bakpliay cypakrapsl (Feedback kepi 6aiinanbic):

1. Hlukizar, *xapThUlaii ©HIM, KOCAIKBI OHIMIe TYCiHiKTeMe OepiHi3. TaHbIMan eHIipicTepAcH
MBICaJ KENTIPiHI3.

2. HenikTeH MMKI3aTThl PAlMOHAIIBIK KOJJAaHY XUMHSUIBIK OHIIpiCTE MaHBI3IbI OPBIH aJajbl.
MpeicanmapMeH gonenaen OepiHi3.

3. XUMHSIIBIK IIMKI3aT peCypCTapbIHbIH KIIACCH(PUKAIUACHIH Ka3bIHBI3.

4. 11Iuki3aT KOPBIHBIH CapKBUTYbI KaH/al KbUIJaAM/IBIKIICH OJIIIeHEeTi?

5. HIuki3aTThl parioHaI bl KOJAaHy IbIH HET13Ti OaFBITTapbIH aTaHbI3.

Jopic Ne4

1. TakpIpbIObI 5. Peakiys KbUIIaM/IBIFBIH apTTHIPY XKoHE OasysaTy 9icTepi.

2.Makcar: butiM amymisuiapra KbeUIIaMIBIKTEL apTTHIPY JKOHE Oasynary oMicTepi, XHMHUSIIBIK
PeaKIMSHBIH KbUIIAMIBIFBI, JKYHeseri Tene-TeHuik, Jle-1llarense mpuHIUIi Typaisl Oi1iM Oepy.
3.1apic Te3ucrepi

Jlexwmst sxocmaphl:

1. YpaicTiH XKbUIIAMABIFBIH )KOFApPbUIATY TOCLIIEPI.

2. XUMHUSIIBIK PEaKIMsHBIH KbUIIAM/IBIFbI, )KYHEIET1 Tere-TeHIIK.

3. Jle-UlaTenwse npuHIUTI.

TeXHOMOTUAHBIH HETI13T1 MaKcaTTapbIHBIH Oipl TEXHOJOTHSUIBIK MPOIECTIH >KbIIAaMIbIFbIH
JKOFApBUIBITATBIH ~ TOCULAEPAIH OapibIFbIH  KOJIZAHy JKOHE almapaTTapAblH — OHIMIUIH
JKOFapbuIaTy. Y PpJICTiH KbUTIAMIBIFBIH JKOFAPbUIATY YIIiH aHbIKTaymisl mamanapasl C, K sxone
F /v / xorapbinataThiH Tociaep/i Taby KaKerT.

[Tponectin kKo3raymibl kKymin AC »oFapblIaTy YIIIH Kejlecl Tociiaep KoagaHbliaasl: A/
OpeKTTEeCYIIl KOMITOHEHTEP/iH OacTamKpl MIMKi3aTTarbl KOHIEHTPAIMACHIH >KOFapbuiaTy O/
KBICBIMIBI JKOFapbutaTy b/ mporectiH TemmnepaTypachiH pertey B/ Teme - TeHIIKTI OH OaFbITKa
BIFBICTHIPY YIIIH PEaKIvs OHIMACPIH Peakius ailMarblHAH MIBIFApPy, XUMHUSUIBIK PEAKIUSITapIbIH
KO3FayIIbl KYIIl OPEKeTTeCylll KOMMIOHEHTTepAiH aikpiH C koHe Tteme-TeHaik C*
KOHIICHTpaUsUIapbIHblH  aiibipMackl /C-C*/ periHge aHbIKTanansl. COHABIKTAH IPOIECTIH
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KO3FayIlIbl KYIIiH Korapbutaty yuriH C-bl keOeiTinn , C*-pl a3aiiTy KaKeT HEMece €Ki IIaMaHbl
Oipaelt COMKeCTl e3repTy Kaxker.

KpICBIMHBIH JKOFapbUlaybl MPOIECTIH JKbULAAMIBIFBIHA ~ KAHUTBIMABI MPOIECTIH Tere-
TEHJIIKKE JKETY >KbUIIaM/IbIFbIHA KOHE Tele-TeH 1K XKaFalbIHa ocep eTe/l.

OHepkocinTe KOJIEMHIH JKOFapjaybIMEH >KYPETIH Tra3[pl peakuusiap YIIIH >KOFapbl
KBICBIMJIBI KOJIZIAaHY ©HIIIPICTIH aJ/IbIHFBI HEMECE KeJleci caThlUlapblHIa KBICBIMHBIH KOJIJIaHYbIHA
OaiinmaHpICTbl. MpbICal, METaHHBIH Cy OYybIMEH KOHBEPCHSCHIH HEMECE aMMMAKTHIH TOTBHIFYBIH
JKOFapbl KbICBIM/IA KYPri3reH THIMII, ce06e0i 0J1 TeXHOJOTHSUIBIK KYHEHIH KeJlecl mpolecTepine
TUIMJII 9cep eTe/Il.

KarTel Kyiime >KypeTiH mpolecTep YIIiH 3JCKTPOH KaOaThIHBIH KalTa KypbUIybIHA,
KPUCTAIAP/IBIH JePOPMAIUSChIHA KOHE TENe-TCHIIKTIH BIFBICYbIHA aJbIll KEJICTIH 6Te KOFaphl
KBICBIM/Iap KOJIIaHbLIAIbL.

TemnepaTypaHbiH JKOFapbLIaybl PeaKIHSIHbIH KBUIIAMJIBIK TYPaKTHICHIH
JKorapeutatanbl, an auddysus kodhdumuentine ere a3z ocep ereni. COHABIKTaH TPOLECTIH
JKaJIIBI )KBUIAMIBIFBI TEMIIEPATypaHbl )KOFApbUIATKAH Ke3e Oenrii Oip mekke aeiin kedeei.

Karanmsaropmap KoiJaHy peakIUsSHBIH JKbUIIAMIBIK TYPAKTBICBIH KeOelTemi, Oipak
IPOIECTIH KO3FAyIIbl KYIIiHE dcep eTHeH/Ii.

Karanuzaropiap XUMHUSIIBIK PEaKIUSHBIH JKbUIIAMIBIFBIH KOT aKTUBTCHY SHEPIHSCHIH E
KaXeT eTeTiH Oip caThUIbl MPOLECTepl €Ki Hemece OipHele caTbUlbl IPOIECTEPMEH ayBICTBIPY
apKBUIBI JKOFapbUIaTaIbl. BYJl caThiiap a3gay aKTUBTEHY SHEPTHUSCHIH €l........ €2 KaXeT eTel.

Apanacteipy IpoIieciHiH Macca anmMacy Kod(hGUIIMEHTIH HeMece KbUIIaMIBIK TYPAKTHICHIH
MOJICKYJTANBIK UG Y3USTHBIH KOHBEKTHBTI AUQPGY3HsIMEH anMacybl HOTHXKCCIHAEC KeOeuTeni,
aFHU  AUQQPY3USUTBIK  KeACpriHiH ToMeHeyi HoTmxkeciHae. COHIBIKTaH, KATThl apalacThIpy
TUPPY3UITBIK ailiMaKTa XYPETiH MpoIecTep/e, MPOIECTIH Kallbl KbUIIAMIBIK TYPAKTHICHI
anMacy Kod(pQUIMEeHTIHe Toyenci3 OonFaHFa JeHiH KOJIaHBLIA/IbI, SFHU nporiecc
TUQPY3UTBIK allMaKTaH KHHETUKAIBIK aiiMaKKka OTKEHTe JeiiH. AFBIHIBI ammaparrapia
apajacTelpy JOPEXKECIH WIEKTeH ThIC >KOFapbUIaTy NPOIECTIH KO3FaylIbl KYIIH JKOHE
PEAKIMSHBIH KbUIAMIBIFIH TOMEHICTE/II.

Atanm eTinreH ym OarbITTBIH IIIIHEH TPOLECTIH €H JKOH JKYPeTiH CaThICHIHBIH
KBUIIAMJIBIFBIH KOFapPbIIATATHIH OAFBIT KOJIaHBLIA/IbI.

OPTEKTI JKyHelepae ocepliecylli 3aTTaplblH OpEKeTTeCy OCTiH JKOFaphUIaTy KYWeHIH
typie (I'-C, I'-K, C-K, C-C (apanacnaiiteiH) sxoHe K-K) >koHe mporecTiH epexecine
OaliTaHbICTBI, STHH  KBICBIMFA, TEMIIEpaTypara, pEareHTTepAiH  KOHILEHTPAIMsICHIHA,
KaTtaiu3aTopra jkoHe T.0. OpekeTTecy O€TiH Kypy Tocum Oenriiai Ky#dene KOJIIaHbUIATHIH
anmapaTThiH KYPbUIBICBIMEH aHBIKTaJIAIbI,

Bapnbik skarmaiinapnaa eH ayblp (TBIFbI3) KYWHIIH OCTiH j)KOFapbUIaTyFa THIPHICAIIbI, MBICAIIBI
I'-K, C-K »xyitenepinae KarTol KyiaiH, [-C xyliecinae CyWbIK KYHIiH.

OpeKeTTeCylli  3aTTapJblH  arperarThlk (KYHIIK) JKarmaibl OOWBIHINIA  XUMUS-
TEXHOJIOTHSUIBIK TIPOIECTEp KOHE OJIapFa CoWKec peakTopiiap OIpTEeKTi jKOHE OPTEKTi OOJbI
Oemineni. bym OemiMame KaTanu3ci3 SFHM — KaTalWu3aTOPChI3  JKYPTi3UIETIH  IMpoIecTep
KapacThIPBLIAIBL.

biprekTi mporectep O6ipTeKTi opTaaa, sFHU OemiHy 0eTi 00IMaNTBhIH CYUBIK HEMecC Ta3fbl
KocTmaJiap/ia JKypeli. OpTeKTi MpoIecTep/e pearcHTTep opTypii kyime Oonansl. Kypambiama
Kocnanap HeMmece Oacka KyHaeri KOChUIbICTap OOJIMaMTBIH Ta3a OIpTEKTI OpTaHbl aly KUBIH
OOoJFaHIBIKTaH, OHIIPICTIK KaFaalIa ra3apl HeMece CYHBIK JKyie/e )KYpPETiH MPOLECTCP MapTThI
Typae OipTeKTi Jien KapacThlpbliaabl. JKylieHI KypalThIH OONIIeKTepiH eemMaepi OoibIHIIa
OIpTeKTI JKOHE OPTEKTI IJKYWeNepAiH MIeKapachlHAAFbl KOJUIOMATAPD MEH a’3po30Jiaapisl
(6emmexTepiniy enmemaepi 0,1 MKM TOMEH) MUKPOTETEpOTeH 1 JKyiie e aTaiIb.
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Kemnreren eHEpKoCINTIK XUMHUS-TEXHOJIOTHSUTBIK MPOIECTEP IPTEKTUIEPTe KaTaasl. bipak
OpTeKTi mpouectepae Oip caThl peTiHAE Tra3bl HEMece CYHBIK Kyiae OIpTeKTI XUMHSIIBIK
peakmust Kypeni. BipTekTi oprama, ocipece CYMBIK OpTaja, XUMUSJIBIK PEaKIHsUIap OPTEKTI
opTajarblfa KaparaHia  OKbUIAAMBIpaK JKypeldi. bipTekTi mpouecrepai amnmaparypaMeH
XKaOJBpIKTay KapamailbiM JKOHE OJIApIBIH JKYMBICHIH 0Oackapy oHaiiblpak. COHABIKTaH
OHEPKOCINTIK JKaFaaiaa xyheHi OIpTeKTiIey o/ici KeHiHeH Komanbliaabl. CYHBIK peaKIUsIIbIK
OpTa ajy YIIiH KeOiHece ra3faapabl CYHBIKTBIKTAPMEH CiHIpY HeMece OylapIblH KOHICHCALUACHI,
KATThI 3aTTap/bIH epyl HeMece OaNKybl KOJ1aHbLIaIbI.

l"a3apl OipTEKTI MpolecTep OPraHUKAIBIK TEXHOJOTHIA KOMAaHblIaabl. Onap KenTereH
JKarJaiaa OpraHUKalbIK 3aTTaplbl OyJaHABIPHIN, ajblHFAH OylapAbl razasl peareHTTepMEH
OHJICY apKbUIBI )Ky3ere acelpbiaanbl. Kebinece OyKyiisi MUposn3, SFHU OPTaHUKAJIBIK 3aTTap IbIH
OyJapbIH ayachl3 OpTa/a KbI3JbIPY apKbUIbI JKaHa eHIMIEp ajly mpoleci Koiaanbuiaasl. [Tuponus
Ke3iHJe Kypleni Mojekyjanap 00c paaukainap, KaHBIKKaH )KOHE KaHBIKIIAFaH KOMipCYTEKTep
TY3y apKbulbl bIObIpaiiabl. Onap nojauMmepusanus, KOHACHCALUA, HW30MEpH3alus >KoHE T.O.
peaknusiapra Karbicaapl. CyHbIK JKOHE Ta3[bl 3aTTap/blH MUPOJIM3IH KPEKUHT NN T€ aTaibl.
OHEPKOCINTIK Ta3Kyir TpouecTepAiH MbICAlbl PETIHIAE KOMIPCYTEKTEpi JKbUIYJIBIK HEMece
(OTOXUMHUSITBIK XJIOpJay MPOLECTEPiH KapacThIpyFa O0Ia bl

KemipcyTekrepain (MeTaHHBIH, MyHall OHIMJIEPiIHIH, TaCKOMIpi MIAWbIpAbIH) Oy KyHii
MUPOIH31 PATUKAIABI-TI30CKTIK MEXaHW3M OOWBIHINA JKypeldi. AJNIbBIMEH MOJeKyiamap 0oc
paaukangap TY31M BIAbIpANAbl, OJaH KeHiH oJjap Ti30€KT1 KaJFacTBIPBIN, CYTEK aTOMAAPBIH
KOCBIII KaHAa pajuKagaap Kypaiabl. Peaknust eHiMIepiHiH OepiireH KypamblH aiy YIIiH
peaknusUIbIK aiMaKTarbl BIABIpAy OHIMAEPIHIH TemrepaTypachl MeH 00Ny YaKbITBIH ©3TepTy
Kaxer.

PeakuusiHbIH peTi JereHiMi3 KHHETUKANBIK TEHICYJEerl OpeKeTTeCyIll 3aTTapiblH
KOHIIGHTPALMSCHIHBIH JOpPEKe KOPCETKIIITEPiHIH JKUBIHTBIFbL. Peakumsmap peri OoMbIHIIA
HOJIBJTIK, O1piHIII, EKIHIIN, YIIIHIII )KOHE YJIeCT peTTi 00BN OoiHe .

PeakuMsiHbIH ~ MOJIEKYJAJBIFbl  JIETEHIMI3  PEAKUMSCBIHBIH  JKAJIIBl  TEHICYIHIH
CTEXUOMETPUACH OOWBIHILIA SPEKETTECETIH MOJEKYJaJapblH >Kajmbl CaHbl. MOJEKyIaabIFbl
OolbIHIIA peaknus Oip-, eKi- )KOHE YIIMOJIEKYIaIbl OOJIBIT OeITiHE ]

XKanmel Typae XUMHSUIBIK PEaKIUSHBIH KbUIIaM/IbIFbIHA KOHIEHTPALUSHBIH dcepi MbIHA
TEHJIEyMEH CHITaTTaJa Ibl:

U=x-Ac 1)

KBICBIMHBIH JKOFapblIaybl pEareHTTEpiH KOHIICHTPAIUSCHIHBIH >KOFaphLIaybl CHUSKTHI
ra3/bl peaKusuIap/ Il XKbUIIaMIaTanel, ce0edi, KbICBIMHBIH KOFapbhlIaybIMEH KOMITOHEHTTEPIiH
KOHIIGHTpalusIChl  keOeieni. SIFHM, KBICBIMHBIH 9cepl pPEaKLUUSHBIH pETIHIH ©CyiMeH
JKoFapbutaiiibl. Erep armocdepainbik KbIChIMIA MPOIECTIH KO3FAYIIbI KYIII

bipak keiibip karamusai mpolecTeple KbICHIM JKOFapbUIaFaHlana, TeOMEHJIEreHIe /e
PEAKIMSHBIH PETi XOHE OHBIH AaKTHBTEHY JSHEPrHsCHIAa ©3repyl MYMKIH, all OCBUIAPIbIH
HOTHXKECIH/IE PEeaKIUSACHIHBIH )KbUIIaMIBIK TYPAKTBICHIIA ©3T€PEIi.

ApanacTelpy CYMBIKTBIKTBI MPOIECTEpP VIIIH aca MaHBI3NbI, ce0ebi, CYHBIKTHIKTApaaFbl
muddy3ns KbUIaMIBIFRl Ta3qapJarblfa KaparaHlla OHJIaFaH JKOHE JKY3JETeH MBIH ece as.
Epitinginepai apanacteipy nudQy3usiiblK KeIepriHiH TOMEHICY1HIH 9CEPIHEH MPOIIECTIH Kb
KBUIAAMJIBIFEIH ©T€ KON JKorapbuiaTtaabl. CYHBIKTHIKTAPIbI apallaCThIPy MEXaHHUKAIBIK HEMece
MTHEBMATHKAJIBIK apaJlaCThIPFBIIITAPEI Oap anmaparrapja Kypri3iaei.

I"a3npl peakuusiiapaa apanacTelpy OacTankbl KOMIOHEHTTEP/l apaiacThIpy VIIIH jKOHE
MIPOIIECTIH OapbhIChIHAA KOHIEHTPAIUSIMEH TEeMIIepaTypaHbl TEHECTIPY YIIIH KOJAaHBLIAbI.
KoMmoHeHTTepAl anFamikbl apanacThpy OpTYpJl MIANIBIPATKBIITAPIBIH HEMece KypalaapibiH
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KOMEriMeH :Ky3ere acbipbulajpl. Onap apKbulbl raszfgap Kajimbl TypOYJEHTTI arbIHMEH
apajacaTbelHAaN eTin Oepineni.

OpTeKTI MpolecTep €Ki HeMece OJaHJa KeIll JpeKeTTeCcylll KyWiaepaiH OolybIMeH
CUMATTAJIaJbl, COHJBIKTAH OJIap 3aTTapAblH KyiuepiH OeiiHy OeTi apKblibl TaChIMalIaHYbIMEH
xypenai. byn xarnaiina xyiapaiblKk Macca TackIMalijay jKeKe Ipoiecc 0oiybl MYMKIH HEMeEce
OpeKeTTeCyI KOMIIOHEHTTEP/IIH XUMUSJIBIK alHaIABIPYbIMEH Oipre >Kypyl MYMKiH. bipinmii
XKaraaiiaa Taza GU3MKaJIblK Hemece (PU3MKa-XUMUSUIBIK ©3repicTep Kypeal (MbpIcaibl, abcopOrus,
azicopOus, aecopOus, KpucTaugany, OynaHy, 0anky jkoHe T.0.), ayl eKiHII JKaFaaima macca
TachIMaJIJAyMEH KYPJEICHIeH XUMUSUIBIK PEAKLUs JKypei. XUMISUIBIK peakIisuIapablH e31epi
OIpTEKTI XKYpyl MYMKIH, SIFHU O1p KYHIiH 1IIIHJIEe HEMece KYWepaiH OemiHy OeTiHe.

XKanacaTelH KyijepAeri KOMIOHEHTTEPIIH TeNe-TeHIIK KOHLEHTPAIMSACHIH 3aTTapblH
YJIecTipy 3aHbIMEH aHbIKTaiabl. byn 3aHFa colikec: eki JkaHacaTblH  Kyluepueri
KOMITOHEHTTEP/IiH TeNe-TeHAIK KOHUEHTPAIMsIAPbIHBIH KAaTbIHACKI TeMIepaTypa TYpPaKThl
Oonranza TYPaKThl ama. KatsinacTapabig TYPaKThIIBIFbI KOMITIOHEHTTEP/IiH
KOHIIGHTPALMSUIaphl HEMece OKYHEeAeri JKalmbl KbICBIM — ©3repreHjae Oy3bUIMaiiibl.

XuMHSA-TEXHOJOTUSIJIBIK YPAICcTepaAeri Tene-TeHaik

TexXHOTOTHSIBIK MpOIecTep KAUTHIMIBI )KOHE KAaUTHIMCHI3 O0JIbIN OeiHEe .

KaiiTeIMCBI3 ITponiecTep Tek KaHa Oip OarbITTa >xypeal. bapiblk KalThIM/IbI IpoLiecTep
Terne-TeHIIKKe YMThUIaZbl. byt xkarqaiiia Typa skoHe Kepi MpOoLecTepAiH KbUIIaM/IbIFbI
TeHeceni. HoTmxkeae opekeTTecyii xKyieaeri KOMIIOHEHTTEPAIH KaThIHACKI MPOIIECTIH XKYPY
HIapTTaphl ©3reprexiie e3repycis Kaiaaasl. Temneparypa, KbICHIM, SpEKETTECYIIl 3aTTap IbIH
KOHIIEHTPALUACHI CUSKTBI TEXHOJIOTUSUIIBIK TapaMeTpIIEpliH ©3repyl Tene-TeHAIKT1 0y3a/ibl kKoHe
npoIiecc jkaHa Tere-TeHIIK OpHaFaHIa KaHaaina 0ip OarbITTa sxypei. XUMHSITBIK
peakuusaIapAarsl Terne-TeHIIKKe CaH/IbIK CUITaTTaMa Oepy YILIIH 9cep eTyIll calMaKTap 3aHbl
KOJIJTAaHBLIAIbI.

TypakTel TemnepaTypaja KoHe Tere-TeHAIK JKaFaaia peakius eHIMAEepiHIH ocep eTyIl
CaJIMAaKTapbIHBIH ~KOOEHTIHIICIHIH OacTamkbl 3aTTapAblH ocep €TYyIll CajJMaKTapbIHBIH
KOOEHTIH/IICIHEe KaThIHACKI TYPAKTHI IIaMa. bysr TypakThel mama Temne-TeHAiK TypakTeichl (K) mem
atanmazapl. “K”-HBI ecenTereH ke3/e KOMIIOHEHTTEP/IH MapIHajibl KbICBIMBI Pi , KOHIIEHTpanus
Ci Hemece mozep canbl ni KoimaHbuiansl. Coiikecinme Kp; Kc; Kn Marananapsl ecenreneni.

Temenneri peakys MbICaIBIH/IA TETIE-TEHIK TYPAKTHICHIH CUNIATTAYIbl KapacThIPaMbl3:

aA+BB < dD+ AH (a)
Oy Kepne a, B, d - CTeXHOMETPHUSIIBIK KO3 DUIIEHTTED;
AH - peakIusHbIH TYPAKThI KbICHIMJIAFbI KBLTYJIBIK HOTHXKECI.

TeXHOMOTHUANIBIK ~ €peKeHIH  HeTi3ri  mapaMeTpiepiHiH  Teme-TeHIIKKe  ocepi
TEPMOIMHAMHUKAHBIH €KiHII 3aHbIMEH cunartanaTteiH Jle-1llaTenbe HeriziMeH aHbIKTanaasl. Jle-
[[laTenbe Heri3iHe OaillaHBICTHI: CHIPTKBI dPEKETTEPMEH Tele-TeHJIIK KaFJaiilaH IIbIFapbUIFaH
KYHene OChl OpEKeTTep Il TOMEHIETYTe OaFbITTalIFaH JKOHE JKYHeHi jkKaHa Tene-TeHJIIK JKaFIaiFa
aJIbBIT KEJIETIH eMiH epKiH e3repicTep Kype/l.

(a) peaxumsiceiabIH Tenie-TeHAITiH Jle-1llaTense Herizinae KapacTeipaitbiK. by peakmmsina
OapiBIK KOMIIOHEHTTEp Ta3 KyHiHae xkoHe AN<( aern KapacThIpambl3, SFHU OJ Ta3 KOJEeMiHIH
a3alobIMEH Kypei. Terne-TeHIIKTI BIFBICTBIPATBIH CHIPTKBI (paKTOpIIapra:

4) opeKeTTecyIi 3aTTapIbIH KOHIIEHTPAIIUCHI;
5) Temneparypa;
6) KBICBIM >KaTabl.
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KoHueHnTpamus ocep erymri caJMakTap 3aHbIHA COMKECTI ocep e€Teil, SFHU Teme-TeHIIK
TypakThicbiHa apHanraH (1) sxkoHe (2) TeHueyinepiHe coiikecTi. Teme-TeHAIKTI OH OarbITKa
BIFBICTBIPY JKQHE TEIe-TeHIIK alHaJIJBIpy JOPEKECIH KOFapbUlaTy YIIIH peakuus eHiIMiHIH J]
KOHIIEHTPALUSIChIH TOMEHJIETY, a1 0acTaIlKbl 3aTTap IbIH KOHLIEHTPALMACHIH KOFaphlIaTy KaXKeT.

TemnepaTypaHblH  TeMe-TEHIIKKE ocepl  PEaKUMSHBbIH  JKbUIYJIBIK  HOTHXKECIHIH
taHOacbIMeH aHbIKTanaabl. Erep AH>0 (sHnorepmusuiblk peakuus) Oojica, TemrepaTypaHbIH
JKOFaphlIaybl TEME-TEHAIK TYPAKTBICHIH KOOeHTenl, SFHU Tene-TeHAIK Typa OarbITKa BIFBICAJIBI.
Erep AH<0 (3kx30TepMHSIIBIK TporecTep) Oojca, TemMmepaTypaHbIH >KOFapbulaybiMeH — Kp
azaszbl, SFHU TeIe-TeH K OacTanKpl 3aTTap OAFbIThIHA BIFBICAIBL.

la3apl KOCMAHBIH KOMIIOHEHTIHIH CYHBIKTBIKIIEH OPTEKTI SK30TEPMUSUIBIK CIHIPLTY
npouecine Jle-Illarenbe HeriziH KOJJIAHBIN, Ta3Ibl KOMIIOHEHTIHIH Teme-TeHAIK CIHIpLTY
TIOPEXKECIHIH TEeMIIepaTypaHblH TOMEHJICYIMEH JKOHE JKaJlbl KbICHIMHBIH JKOFapbUIaybIMEH
koOelieTiHiH Kepyre Oomanbl. CoOHBIMEH Karap CYHBIK ¢aszamarbl CIHIPUITEH 3aTThIH
KOHIICHTPAIUSACHIHBIH TOMEHJEYyl ocep eremi. CiHIPUITeH KOMIIOHEHTTIH KOHIICHTPAIUSICHIH
OHIMJIi CiHIpY aiMaFbIHAH KAaTThl KPUCTAIAP TYPIHE TYHIBIPY apKbUIBl TOMEHACTYTE OOJIaIbl.

KarTel 3aTTapablH  epiriiuTiri epy NpOLECiHIH KBUIYJBIK HOTH)KECiHE OaillaHBICTHI
oomanel. Erep om osHporepmmsuiblk Oosica, onma Jle-Illarenbe HeriziHe OalIaHBICTBHI
TEMIIepaTypaHbIH )KOFapbUIAYBIMEH OJIAPJIBIH EPITiIITIT] dKOFapbIIaIbL.

4, I/IJI.]HOCTpaIII/IHJIbIR MaTepHaJl.
- KecCTe,
- mpesenTaiust Microsoft Power Point.

5.01e0uer
Heri3ri:

Ka3ak Tijginge
1. Xumusutbik TexHosiorust Herizaepi: okynbik/ bl. K. Toibae [k. 6.]; KP BFM. - Anmartsr :
JKUIC PITBK "Hayip", 2011.-296 6ert.- (KP Xorapsl 0Ky OpbIHIApBIHBIH KaybIMAACTBIFHI).
2.XuMHs OHIPICIHIH HETI3rl MpolecTepl MEH ammaparTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypaisl / L. . HypceitiToB. - Anmatsl : OBepo, 2014. - 140 Ger. c.
3.Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

opbIc TiTiHaE
4. Kaxupoa, H. K. OcHoBbI dapmaneBTuueckord OuorexHosoruu: yued. mocodbme / H. K.
Kaxupona, H. K. baitzonnanos, 3. b. Cakunosa. - Anmarts! : U3n-8o KasHMY, 2008. - 256 c.
5.Kaxkupona, H. K. O6mas xumuueckast texHonorus: yue0. mocooue / H. K. XKakuposa. - ; Pek.
VYueb.-metoquda. Coserom yH-Ta uM. C. JI. Achenauspona. - Anmartsl : DBepo, 2013. - 119 c.

3JIEKTPOH/IbI 0achbLIbIMIAP:

1.YcmanoBa, M. b. XXanmber xumust [DnekTpoHHBIA pecype] : oKy Kypaisl / M. b. Ycmanosa. -
OnekTpoH. TekcTtoBbie naH. (19,1 MB). - Ockemen: "MynbpTumenns 3eprxanacs”, 2007. - 1.
onT. auck (CD-ROM).

KAOQO s1exkTpoHabl pecyperap
Onekrponnas oudanoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecniyOiinkanckas MEKBY30BCKast aieKTponHas oudnuorexa (PMOB) — http://rmebrk.kz/
[udposas 6udarorexa «Aknurpressy - https://www.aknurpress.kz/
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OnekrponHas oudanoreka «Amurpad» - hitp://www.elib.kz/

Onurpad - nopraia MyJIbTUMEIUIHBIX yueOHnKOB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(popMaMOHHO-TIpaBoOBas cucreMa «3aHy - https://zan.kz/ru

Cochrane Library - https://www.cochranelibrary.com/

6.bakbuiay cypakrapsl (Feedback kepi OaiiaHbic):

1. KbICBIMHBIH XUMUSIJIBIK TETIe-TCHIIIKKE dcepi Here OaiIaHbICThI:
A) Momiep CaHBIHBIH ©3repyiHe

B) >KbUTYJIBIK HOTHKETE

C) KOHLIEHTpAIMSHBIH 03TrepyiHe

J1) mporiecTiH TaH Ay IIBUTBIFBIHA

E) eHiMHIH IIBIFBIMBIHA

2.BipTeKTi XUMHSIIBIK MTPOLECC:

A) GacTankpl peareHTTep MEH peakius oHiMIepi Oip Kykae 0oabl

B) 6acTnaksl peareHTTep MEH OHIMIEP dpTYpJIi Kyitne 0oaabt

C) Temniepatypa, KOHIICHTPAIUS, KbICBIM TYPAKTHBI 00JIa IbI

J1) GacTankel peareHTTep Oip KYHIE, al peakius oHIMIepi OpTYp:i Kyiiae 60ma bl
Enpornecc ras kyiiiHae KaTThl KaTaJu3aTOPAbIH OCTIHE XKYpedl

3. TemnepaTypaHbIH KOFapblUIaybl TeNE-TEHAIKT] Kail peaKkLUsHbIH OaFbIThIHA BIFBICTBIPAbI:
A) BHAOTEPMUSITBIK

B) sk30TepMusIIBIK

C) 211eKTpOXUMHUSIIBIK

J1) 3I1eKTpOTEePMUSIIBIK

E) ocep erneiini

4. XTII-HbIH XaJIObl )KBULIAM/ILIFEL:

A) eH oMl )KYPETiH CaThIHBIH KbIIAaMIBIFEIMEH aHBIKTAIA bl

B) XuMUSITIBIK peaklMsIHBIH KbUITaM/IBIFBIMEH aHBIKTATa/1bl

C) eH *XKbU1IaM KYPETiH CaThIHBIH KbUIIaM/ILIFBIMEH aHBIKTaIa/1bl

JI) mHKi3aTThl TaCKIMAJAAY KbUIIAM/IBIFEIMEH aHBIKTANIAIIBI

E) enimaepai peakiys aiiMarbIiHaH IMIBIFAPY KbIIAAMIBIFBIMEH aHBIKTAIA B

5. XUMHSUITBIK TETIe-TeH 1K TYPaKThICHI IETEHIMI3 ...

A) Typa oHE Kepi peaKIusIap IbIH KbUTIAMIBIK TYPAKThIIAPBIHBIH KATIHACKHI
B) xepi jxoHe Typa peakiusiap IbIH KbUIIaMIBIK TYPaKThUIAPBIHBIH KATBIHACHI
C) ')xaHaMa peakusUIapAbIH KbULIAMIBIKTAPBIHBIH KATHIHACKI

J1) kepi *xoHe Typa peaKIMsUIapablH JKbUIIaMIBIKTaPbIHBIH KAaThIHACHI

E) xanama peaknusiap/IbIH KbUIIaM/IBIK TYPAKTHIIAPBIHBIH KATHIHACHI

Japic Ne§

1. TakpIpbIObI: XUMUSATBIK TEXHOJIOTUSIAFBI HETI13T1 YPAICTEP JKOHE OJap bl KYprizyre
apHaJIFaH anmaparrap.

2.Makcat: biniM anymbiiapra XUMUSUTBIK TEXHOJOTHSAAFBl HETI3r YpAICTEp KOHE ONapbl
JKYpri3yre apHajFaH anmnaparrap Typajibl Ou1iM Oepy.

3.Jlekuus Te3ucrepi
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Jlexuws sxocnapsl:

1. TIpouecrepiH KIacCU(PUKAUACH MEH KaJbl CUTIATTaAMACHI.
2. 'uipoMexaHUKaJIbIK MPOLECTED.

3. XKsuty npouectepi.

4. MaccaaimMacy mporecrtepi.

5. KenTipy mporeci.

XUMUSIBIK OHJIPICTe OHIMIII OHAIPYTe KOJAAHATHIH MPOIECTEP OPTYPIl KOHE OTe KOl
Onapra Typii arperaTThl KYHIETi IIMKi3aTTap, SHEPTUSHBIH TypJepi, KOppo3usFa Te3iM/Ii
aKTHBTI 3aTTap KOJJaHbLIAABL.  Bys mporectepai KoigaHy MpOLECTiH oIIIeMIepiHIH I IiriH
KakeT ereml. byn jkarmait  OipiHIINIIEH — KOJJIAHBUIATBIH XUMUSJIBIK TPOILIECTEp MEH
acmanTapblH KOIITIiri, eKIHIIACH KaJbl CYPAHBICTAFbl XUMHSI — TEXHOJIOTHSIIBIK MTPOLIECTEPIIH
Toyencizairi. XHUMHUSIBIK TEXHOJIOTHSIAFbl MPOLECTep KUHETUKAIBIK 3aHIBUIBIFBIHA Kapail 5
TOTKA OeiHe:

- KBUIIaMJIBIFBl TEK TUIPABIMKA 3aHAbUIBIFBIMEH aHBIKTAJATBIH TUAPOMEXAHUKAIBIK
nporecrep;

- KBUIIaMJBIFBI TEK KbUTY OTKI3TIIINEH aHBIKTAIAThIH XKbLTY MIPOLIECTEDI;

- KBUIIaMJIBIFBI TEK Macca OTIMIUIIK 3aHIbUIBIFBIMEH aHBIKTAIATBIH UGG Y3USIIBIK

MpoLecTep;

- MEXaHHKAJIBIK TIPOIECTED;

- XMMMSUIBIK KHHETUKA 3aH/IbUIBIKTAPBIMEH aHBIKTAIATHIH XUMUSUIIBIK ITPOLIECTED.
CoHFBI IPOTIECTEPAIH IMIIHEC ePEKIIE OPBIH AATHIH KAaTATU3aTOP KOJIIAHATBIH IIPOIECTEP.

XUMUSIBIK TEXHOJOTHSAA TEXHUKANBIK YHBIMAACTHIPY KYPBUIBIMBI TEPUOATTHIK >KOHE
y3aikci3 6onbin Gemineni. [leprnoaTsiK mpouecte Oapiblk mporectep Oip ammapaTra op TYpIi
yaKpITTa OTE/I.

XTII-ma KOJMMAHBUIATHIH XUMUSJIBIK ammapaT HETi3rl - XUMUSUIBIK peakTtop (MyHaa
HIMKI3aTTHIH JaiiblH OHIMIe aifHady Mpoleci) JKOHE KOMEKINl MYHJa KaThICaThIH IMpolecTepie
3arTap/abl 0ese/i )KOHe OPHATACTHIPAIBI.

ATmapaTThIH KYPBUIBICH KOOiHE OHAAFbI )KYPri3UIreH Ipoliecke OaiIaHbICThI, Oipak oFaH
KOMBUIATBIH TaJlalTap OHAIPICTIH AKOHOMHKAChIHA Aa OaitmaHpIcThl. Onapra KOHCTPYKLHUSUIIBIK
KaparalbIMIbLUTBIFBI )KOHE ap3aHIbLIBIFbI, )KAJIIbI TYPAC KYPTi31JETiH MPoLeCcTepAiH MyMKIH/IIT,
KOPPO3USAFa TO3IMIILIIT], TEPMISUIBIK OCPIKTITI KOHE MEXaHUKAJBIK IIbIIaM/IbLUTBIFEI, TPOIECTIH
eJIIIeM/IEPiH PETTEN OTHIPYHI KaTaIbl.

[Mpouectin nypeic etyi ymin XTII emmempaepin Oenrinai mopexkene HeMece MPOIECTi
Oackapyma KonmaHajael. by skarmailina Oblnaiina OestiHesi: mpomecTi 0akpliay, sSIFHH TOPTINTEH
ayblll KeTyiH Oakpllay >KOHE OHBI JKOHJEY, JKOHE IMPOIECTi pPeTTey, SFHHU TPOLECTIH op
CaTBICBIH/IA TOPTINTI Kajaraay.

Perrey emmempepine keOiHe Temrmeparypa, peareHTTIH KOHIIGHTPALMUsIChl HeMmece
peareHT MIBIFBIMBI )KOHE XJIOJI0AreHTTIH JKbUTYHI jkaTaasl. Kasipri TaHaa KONAaHBUIATHIH PETTEY
ABTOMATTHI YIITICiH/I€ HETI3T1 YIII SJIEMEHT Kipei.

l'unpoMexaHUKaNbIK YpAICTED

IManpoMexaHUKaNBIK MPOIIece JIeT - KeMiHJe €Ki ¢a3aiabl TeTepOTeH/Ii MPOIecTe OTEeTiH
TUAPOIMHAMUKA 3aHbIHA OaFbIHATBHIH TporecTep. MyHmaail xyienep aucnepcti dazagaH KoHE
TUCTICPCUSIIBIK OpTajaH Typajsl. JIMCIEpCHSUIBIK OpPTaHBIH arperarThl KyHiHe OalIaHBICTHI
qucrepcTi 6enmekTepai (aszanapbl aXXbIpaThbLIA IbI:

- Tra3aplK opTara OaimaneicThl: maH (5-10MkMm), Oy (0,3-5Mmkm), Tyma (0,3-3MKMm);

- cyiibIK oprara apHairaH: cycnersus (0,1-100mkm), koutonarsl Kocna (0,1 MKM-1eH KeM),

OIMYJIIbCHS KOHE KOOIKTED.
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I'mapomexaHHUKaNBIK TpOIecCTepre MbIHANAp JKaTaabl: TYHIBIPY, (QHUIBTpIEY, XKaJFaH
CYHBINTY, CYHBIK (hazajia apanacToIpy.
1. TyHabIpy — CyHbIK KoHE T'a3 TYpPIHIET1 OIpKeNKi eMec KyHhenep/l CYHbIK XKoHe ra3 TypiHJeri
KaTThl )KOHE CYHBIK AUCIIEpCT] (pa3aHbIH 06JIKTEPIHEH aXKbIpaTy MpoLeci.

TyHy nporieci op Typ:ii KYIITEpiH dcep e€TyiMeH XKYypyl MyMKiH, TYHY IPOIIECiHE MBIHAJIAp
KaTaJbl:

- TYHJBIPY, SIFHU KePA1H TapThUIBIC KYIIiHE OaillaHbICTHhI;

- AJIEKTPIIl TYHABIPY, SJEKTPIl KEHICTIKTIH 9cepiHeH TyHAbIpYy. TyHABIpY YIIiH 9p Typ:i
KOHCTPYKUUSJIBI anmapar Kojigansuiaabl. Onap eki Tajnamka jkayan Oepy Kepek: OeiiKTepliH
anmaparTta 001y YakbIThI OJap/blH TYHJIBIPY YaKbITBIMEH TEH HeMece OJaH apThIK OOIYBI KEpeK;
anmaparTarbl aFbIHHBIH JKbUIIAMJIBIFBl TYHY JKbUIAAMJBIFBIHAH KeM Ooiybl Kepek. TYHAbIpY
YIIIH 9p TYpJi THUITETI NEPUOATHIK HEMECe Y3MIKCi3 OpEKeTTI TYHIBIPFBIIITAP KOJAAHBLIA/bI.
KeiiGip »xarnainapaa Oyiap KaTtTel TyHOanap/pl yCcTayFa apHajfaH €CKEKTEPMEH KaMTaMachl3
eTinesi.

2. Huxaonnay - maHgapisl axblpaTyFa JKOHE CHUPEK Typlle CYCIEH3MsUIapAbl aKbIpaTyFa
KOJIJAaHBLIAIbI.
3. Cy3y - cycrneH3usuap/bl, MaH )XoHe TYMaH bl TECIKTEpl 0ap KelepriicH oTKi3y apKblUIbl 06Ty
onici. @uibTp peTiHAe MbIHAIAH MaTepualap KOJJaHbLIaIbl: Maia TYHIPIIIKTI MaTepuaiiap,
Mara, METaJJbl YKOHE TOJUMEpl JKINTeH ICTEIreH Topjap, TECiKTepi Oap KepaMuKa >KOHE
IUTACTHKAJIBIK MaTepuaigap. GuibTpiaeyre acep Tyl Kyl KbICBIMBIHBIH (UIBTPIICY allbIHAa
KoHE (UIBTPICYJACH KEWiH KBICBIMHBIH aWbIPMAIIbUIBIFBI  €CEOIHEH op TYPJIUIITT JKOHE
OpTAJIBIKKA TEMKIII KYII (PUIBTPre KbICKIM Oepeii.
4. Hentpudyraasik puiabtpiaey. OwipTpiaeymni neHTpudyraaa naiga 007JaTbIH OPTATBIKTAH
TENKIII KYII 9cepiMeH Xyprizineai. OuiubTpiaey mnporeciHiH Oip Typi— BakyyMm ¢(uibTpiey.
MyHaa TpolecTiH KO3Faymibl Kyl (pHIBTpAEH KEWiH KBICHBIMHBIH CHUPEYl €CeOIHEH YJIFasiiIbl.
QunpTpieymi anmnaparrTapAslH KOHCTPYKIHSCH dPTYPHi, ojap CYHBIKTBIK, Ta3bIK, Y3lIiccis,
MEPUONTTHIK opekeT Ooibim OemiHeni. EH kem TaparaH JIGHTAJBIK KoHE OapaOaHABIK BaKyyM
GUIIBTpIepi MAKCUMAJIIbl OHIIPTIIITIFIMEH epeKIIeIeHe .
5. Kanran cyilbLITYy - KaTThl MaTepUalJibl OHBIH KYPBUIBIMBIH CYHBIKTBIK KYPBUIBIMBIHA
KaKpIHAATy Tporeci. JKamraH cyWbUITYIBI JKyienep ammapar GopMacklH KaObuIIail amaipl, a3
THIFBI3ABIKTAFbl JCHENEP/l KaJIKbITyFa Ue, ©3[CPiHIH aFbIHABUIBIFBIMEH JKOHE TYTKBIPIBIFBIMEH
epeKIIeTIeHEeII.
6. Daextpai Tazanay. Kyprak >xoHe ABIMKBUI 3eKTpOoGWIBTp AEN arajaThblH amnmapaTrTap
APKBUIBI SJIEKTP TOTHIHBIH dCEPiH/IE KATTHI KOHE CYHBIK OOJIIEKTEp i TYHABIPY MPOIECi.
Koty ypaicrepi

Kputy mnpomectepi - KYpY IKBUIZAMIBIFBI OEpPUITEH JKOHE MIBIFAPBUIFAH KBUTY
KBUIAAMJIBIKTApbIMEH — aHbIKTanaabl.  JKbUly — TpolLecTepiHe KeM  JIeTeHlae  opTypil
TeMIepaTypajgarbl 2 opra KaTbicaabl. JKbUTy >KYMBIC HIBIFBIMBIHCHI3 JKOFaphl TEMIIEPaTypalibl
opragan T1 Temenri Temnepatypainsl oprara T2 Oepingi, srHH T 1> T2 TeHCI3AIr OpbIHATABL.
T1 opTa - KBUTYyTACKHIFRINI, a1 T2 - XJIaJ0areHT JIeM aTanaabl. XUMHUS OHAIPICIHIE KOJNIAaHBUIATHIH
Kby TiporiecTepinae 6y remmneparypanap 0°K - gen 1000°C geitiH aybITKbIT OTHIPAIBI.

XKrputy mpouectepiHe: KbI3ABIPY, CAIKBIHIATY, KOHACHCAIMS, OyIaHABIPY, )KbUTyaMacy
JKaTalbl.

1 Ke3aplpy - ©HIeNeTiH MaTepralFa KelTy Oepy apKbUIbl TEMIEpaTypachlH KOFapIiaTy.
XUMHS TEXHONOTHSACHIHIA KBI3ABIPY 3aT alMacy >MoHe MpOoIecTepai KpUIAamaaTy YIIiH
KOJIJAaHBLIAIbI.
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2. CankplHaaTy - KaiTa eHJICITCH MaTepHAIABIH TEeMIIepaTypachlH >KBUTYIBI IIBIFAPY
apKpUIbl TOMEHAETY Tporieci. CybITKBII areHTTep PEeTiHlae Cy, aya, MY3AATKbII epiTiHIIep
KOJAaHbIIaA6l. My31aTKBIIT anmnapaTTap TOMEHACTIIeH KIKTeIeIi:

a) CaNKbIHIAWThIH MAaTEPUATIMEH CYBIK TACHIFBIIITHIH KaHAMa KOHTAKTi Oap ammapar;

0) calKpIHIAThIIATBIH MaTEpUAJIMEH XJIAJ0areHTTIH Typa KOHTakTi Oap ammapar.
3.KonnmeHcanuss - KbUIy UIBIFAPY apKBUIBI 3aTTapiblH OYbIH CYHBUITY MPOIIECI.

KonzaencanusnanatelH Oy MEH XJIaJIOareHT KOHTAKTICIHIH TPHHIMIIIHE Cail TeMEHJerinen

JKIKTENnemi:

a) 0eT KOHJEHIANWICH OYABIH CAKBIHAAybl MEH CYHBUITYBl CYy MEH almapar KaObIPFaChIHBIH

JKaHacy OeTiHjIe Kypei;

0) apanackplll KOHIEHCAlWs - OYIbIH CaJKbIHAAYbl MEH CYWBUTYbI CAJIKBIHIANTHIH CyMEH

Typa KOHTaKTTa KYPe/Ii.

| TunTi anmapar GeTTik KOHIeHcaTopiap aen atananbl. || Tumi apamackeln KOHAESHCATOP
XKOHE OapoMETpIIiK KOHJCHCATOp JeN aranajpl. bylaHFaH CYWBIKTBIK CyMEH apaliacliaraH
Karaiia apasacKplll KOHACHCATOP KOJIIaHbLIa IbL.

4. BynaHmplpy - YIIKBIII 3aTTaplbl YIIBIPY apKbUIBI KaTThl YIITAWTBIH epiTiHAiHI
KaHBIKTBIpY Tpoueci. bymanaplpy mporneciHiH eTy araaiiaapel Oy ammapaTblHBIH — KYMBIC
KeJeMiHJeri Oy KbICBIMBI MEH €pITIHJII KbICBIMBIHBIH TEHECY1 OOJIBIN TaObLIAIBI.

Maccaanmacy mporecrepi.

Maccaanmacy mporectepl Temne-TeHIIKKE JXKeTy OaFbIThIHIa 3aTTapiablH Oip (aszaman
exinmn (aszara TaceIMangaHy SKbUIZAMJIBIFbIHA HETI3ZenreH. Maccaanmacy mpouecine 3
KOMITOHEHT KaThICAIbI:

1) I dazansl KypaiiTeiH Genrint 3aTTap:
2) 1l pazanbl KypalThIH OOJITiNT 3aTTap;
3) | pazanan Il pazara eTerin OoTiHETIH 3aTTAp.

Maccaanmacy  mporecine — aOcopOrus, peKTU(dHKAIMsA, AKCTPaKIMs, aacopOrus,
KEMTIpy JKaTaJbl.

1. AGcopOmust - cyibIK aOCOpOeHTIIEH Ta3apl HeMece OyJbl KOCIMaJaH Ta3bsl HeMece
OYJIbI XKYTY TPOTIECi.

AOGCOpOIUSHBI XKYPri3y anmapaThIHBIH 3 THITI KE€31€Ce/Ii:

- CYMBIKTBIK TIeH ra3 (ha3amapbl apachlHIaFbl )KaHACY CYHBIK KaOaThIHIA XKYpETiH abcopOepep;

- (dazaapanblK JkaHacy Ta3 OeH CYHBIK aFbIMBl apacblHIa JKYPETiH abcopOepiiep
(abcopOmusuTEl Oaranamnap);

- (opcyHKa KOMEeTriMEeH Ta3lla CYHBIKTHI MIANIBIPATy apKbUIbl (a3alapblH jKaHACYhl Taiina
OomnateiH abcopOeprep.

Koraprel >karmaiiapJeiH OapibIiFbl (ha3amap/blH >KaHacy OCTTEpiH JKOHE IPOIECTIiH
KO3FayIIbl KYIIIH YJIFalTaIbl.

2. ApncopOuus - KarTel HeMece OCTTIK KYTKBIITAPbIMEH ra3 Hemece OyJbIH KYThLTY
poIIeCi.

3. Pextudukanus - Oy Hemece CYHBIK (hazanapiablH e3apa dPEKKETTeCYy HATHKECIHIE
CYMBIK OIpTEeKTI KOcCHaJapAblH KOMIIOHEHTTEpre KIKTEeNlyi.

Pektudukamus mpomeci Oy Hemece CYHBIK ¢aszalapbl apachlHAAFbl TEMe-TCHJIK
KarJalbIHIAFbl CYHBIKTBIH KypaMbl MEH CYHBIK OerTiHzeri Oy KypambIHBIH TYpJIUTIriHe
HEr13/1eJIreH.

4. Dkcrpaknus - Oip cyibIK (a3amga Oip Hemece OipHeIe epireH 3arrapabl 0acka Oip
cyibIK (pa3a kemeriMeH Oeminm  aiy mporieci. bipiHm cyibIK ¢a3zara KOCBUIFaH €KIHII CYHBIK
daza apanacmaiasl (roMOoreH i opTa Ty30eli), Oipak Oipinmn (azamarsl Oip Hemece OipHemie
3aTTapabl epiteai e O6ipHernie cyilblk (pazaman OemiHeml.
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DKCTpaklusg OHKCTPAKTOp amnmapaThiHAa Ky3ere acaiapl. On  KypbUIbICBIHA Kapaid
TOMEHJIET1AeH KIKTee i:
- apaJIaCTBIPFBINI - TYHABIPFBINI, MYHJA SKCTPAKIUSHBIH CYWBIKTAPIbl apalacThIPy KOHE
(azanapra Oeiry yILiH TYHABIPY IPOLECTEP] ICKE acabl.
- OaraHasnbl, MyHJAa Olp  CYHBIKTBIH TaMIIbUIapblH Oacka CYHBIKTa JUCHEPTUpIIEY
apKBUIBI XKIKTENreH (azaaap/ bl YIIFaiTabl.
- IEHTPACH TEMNKIIl J>KOHE WYJIbCAIMSUIBIK MYHAAQ CYHBIK (ha3amaplblH JUCIIEPTUPIICHY1
CYMBIKTap/IbIH apajacy >KoHe MyJIbCallusl HOTHXKECIHE JKy3ere acabl.

KenTipy ypaici

5. Kentipy - KatThl MaTepuanaad OyJaHIbIpy HeMece maiaa 6osraH Oyapl 06Ty apKbLIbI
YIIKBII KOMIIOHEHTTEP/I1 KOO MPOIIEC.

XUMHSJIBIK Ppeakuusijap - Oy XUMHSA-TEXHOJOTHSJIBIK TPOIECTIH EKIHIII CaThICHI.
OJIETTEe OPEKETTECyIl XKYWeae HeTi3ri eHIMJl alyra OarbITTaldFaH OipHenie Karapiackan (ke
Ke37e KocapiackaH) peakunusuiap Kypeni. COHBIMEH KaTap HEri3ri OacTamkbel 3aTTapMeH
KOCTaJapblH apachklHAa OipHelle XaHama peakuusyiap xKypyl MymkiH. Hortwxecinme Herisri
OHIMMEH KaTap >KaHama eHIMJep (XaJbIKIIapyalllbUIbIK MaHbI3bl Oap Marepuangap) Hemece
OHJIIpiC KAJIBIKTaphl Maiiaa 0onanbl. OJeTTe OHIIPICTIK MpoLecTep il 3epTTey OaphIChIHAA TEK
KaHa OHIMHIH IIBIFBIMBI MEH CallaChblHA dCEp €TETIH peakiusiap FaHa eCKepiae/i.

OHiMII peakius alMarblHAH WIBIFAPY OPEKETTECYIIi 3aTTap/bl TaChbIMalay CHUSKTHI
1 y3uTHBIH, KOHBEKITUSHBIH JKOHE 3aTTapAblH O1p KyHaeH (ra3abl,CYHbIK, KaTThl) 0acka KyHre
OTYyl apKbLJIbI )KY3€Te achIPbLIA/IbI.

[IpouecTin  Kanumbel  SKBUIJAMABIFBI  aTal  OTUITEH  AJEMEHTapiibl  caTbhUIapIbIH
KBUIIAMJIBUTBIFBIMEH aHBIKTANAAbl. OJETTe OYJI caThutap op TYPIl KBULIAMIIBIKTAPMEH KYPE/Ii.
CoHABIKTaH MPOLECTIH KaJIMbl KbUIJAMIBIFBI €H Kall )KYPETIH CaThICHIHBIH >KbUIIaMIbIFBIMEH
aHBIKTANAAbl. Erep XUMUSUIBIK PEaKIus Kol JKypce, MPOIEecC KUHETHKANBIK aliMaKTa >Kypei.
MyHnpaii mporectepal yAETYy VIIH XUMHSUIBIK PEAKIUSHBIH  SKbUIJaMJbIFbIHA 9CEp €TeTiH
dakropnapael e3repTeai. MbIcalibl, 0acTanKbl 3aTTap/blH KOHIICHTPAIMSICHIH, TEMIIEPaTyPaHHbI,
KBICBIM/IBI YKOFapIIaTa/ibl, KaTalu3zaTropiap KOJJaHbLUIaIbl.

Erep mporecTiH >Kambl )KbUIIAMIBIFB OPEKETTECYIIT 3aTTap/abl TAaChIMAIIAY JKOHE JailbIH
OHIM/JII peaKilys alMaFblHAH IIBIFAPY CAThUIAPBIHBIH KbUIIaMIBIKTAPEIMEH aHBIKTAJICA, MPOLIECC
mudGy3UAIBIK aiiMakTa Kypeni. MyHnail mporecTepIiH KbUIAAMIBIFBIH JKOFapiaTy YIIiH €H
anneiMer Gud@ys3us KpUIAAMABIFBIH JKOFaplaTy Kepek. SIFHHM, apalacThIpyIbl KYIIEUTy
(opekerTecymi kyHeHIH TypOJeHTTey), KyWjepai AWCIepuusuiay, TeMIeparypa MeH
KOHIICHTPAIIUSHBI JKOFapJaTy, )KYHeH1 OIpTeKTiiey (Ko KYWsi kyhHeHi O1pKYHI xylere oTKi3y)
XKoHE T.0. KakeT. Erep TeXHOJIOTHSITBIK MPOLIECTIH OapibIK caThUTAPbIHBIH KbULIAMIBIFBI Oip/ei
0oJca, poliecc aybICHaNbl aifMakTa Kype/ii, OHJla MPOLECTIH >KaJIbl KbUTIaM/IBIFbIH )KOFapiaTy
YIIiH eH anabiMeH Tuddy3ussHbIH 1, XUMHSIIBIK PEeaKIUSHBIH J1a KBUIAMJIBIFBIHA 9Cep €TeTiH
dakTopnapael KoilaHy KakeT. MpIcallbl, opeKeTTecyIll 3aTTap/blH KOHLIEHTPALUACHIH KOHE
TEMIIEPATyPAHbI )KOFapJIaTy.

XUMHSUTBIK TEXHOJIOTHSHBIH HETI3T1 3aHIbUIBIKTAPBIH Oy OHIMHIH MEIIIHIIE >XOFaphbl
IIBIFBIMBIH JKOHE KOFaphl CalachlH KAMTaMachl3 €TETIH THIMJI €peKEHI TaHJIayFa MYMKIHIIK
Oepeni. Heri3ri 3aHIBIIBIKTAp KYMBIC ICTEN KATKaH OHAIPICTEP/IIH >KYMBICHIH JKaKcapTy YIIiH
YKOHE JKaHA TPOIECTePAIH YUBIMIACTHIPY YIIIH KOJITaHAIBI.

XUMHSA-TEeXHOJIOTHSJIBIK NPoLecTepi KikTey.

XUMUSIIBIK TEXHOJIOTHSIHBIH, OapiiblK IMPOILECTEPl XUMHSUIBIK JKOHE (DH3UKAIBIK OOJIBIIT
Oemineni. by moHAe XMMUSA-TEXHOJIOTUSIIBIK MPOLECTIH JKIKTENyl KapacThIPhLUIaAbl. XUMHSIIBIK
peakuusIap XUMHUI-TEXHOJIOTHSUTBIK TTPOIIECTIH MaHBI3IbI CATHICHI OOJIBIT CaHaJIa/Ibl.
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XUMUSA-TEXHOJIOTHSITBIK TIPOIICCTEPIH JKIKTSY OApBICHIHIA XUMHUSUIBIK PEaKIUSITAPABIH KM,
Kypleni, KaTapjackaH »JkKoHE KocaplaHFaH Oonbinl  OeiHETiHI  eckepijnedi. XHUMHSA-
TEXHOJIOTHSUTBIK TIPOLIECTEPAIH O6JieK TYpJepiH CUNaTTaraH Ke3/I€ PEeaKIus pearcHTTEp.liH
opekeTTecy Typi OOHWBIHINIA TOTBIFY-TOTBIKCHI3AaHYy (TOMOJIMTTI) JKOHE KBIIIKBUT HETi3/1
(rereponutTi) Oombin OesiHenl. XUMMSUIBIK peakuusiiap MEH Macca ajmacy IpolecTepl
KaUTBIMIBI ’KOHE KaWTBIMCBI3 OOJIybl MYMKiH. SIFHU TEXHOJIOTHSUIBIK MPOIECTEP JI€ KAUTBIMIBI
YKOHE KaUTBIMCBI3 O0JIBITI OOTiHE 1.

KuneTtukaneik sxkoHe TUGQY3MsUIBIK aliMaKTa JKYPETiH IMPOIECTEep/Ai KapacThIpFaH KOH.
Bipak mpomecrepai Oyimail KYKTEy OpTEKTI KyWenepiae KUbIHIAy OONajabl, dcipece ra3JbiH
HEMece CYHWBIK KOCIAHBIH KAaTThl KEYeKTl 3aTThlH O€TiHae opekeTrTecyl KesiHume. byHnai
IpoIecTepe AaHBIKTAYIIbl caTblifa OalIaHBICTHI MbIHAAAl aiiMakrap OOJybl MYMKIH: IHIKi
mudy3usnsik, imki auddysusnan ceIpTKbl auddy3usra aybIiCybl, CBHIPTKbI AUG Y3HUSIBIK
(KaTThI 3aTTHIH KEYEKTEPIHJIE), 1IKi aybICTIANbI KOHE KHHETHKAIBIK. MyHaail aliMakTap opTeKTi -
KaTaJu3/11 YPAICTEp YIIiH 6T€ MaHbI3/Ibl OOJIBIIT CaHaaIbl.

Erep mpomectriH MexaHu3Mmi eTe Kypnaeni Ooyica, OHJa OHBI MakKcaThbiHA OalTaHBICTHI
KIKTEeH 1. TEeXHOIOTHUSIIBIK MPOIIECTEP Il JKIKTEY OaphIChIHIA TEXHOJOTHUSIIBIK €PEKEHIH MaHbI3bI
oTe 30p. TeXHOIOTHUSIIBIK epeke NEreHIMI3 MPOIECTIH KbUIIaM/IbIFbIHA, OHIMHIH IIBIFBIMBI MEH
carachblHa ocep e€TeTiH Herisri (pakTopiap (mapameTpiiep) JKUbIHTHIFHI.

Kenteren XuMHsS TEXHOJIOTHSUIBIK MpPOIECTEp YINIH EpeXeHiH MapaMeTpi OoibIn
TEMIIepaTypa, KbIChIM, KaTaaU3aTOPIbl KOJIJAHBUTYBl JKOHE OHBIH aKTHUBTLIIr, OPEKETTeCy
3aTTap/bIH KOHLIEHTPALHSCHI, pEareHTTEP/Ii apaslacThIPy TACLTI XKOHE JOPEKeci CaHaIa bl

TexXHOJOTHSIBIK epeKEHIH MapaMeTpiepi COWKECTI peakTopiapAbl Kypy HPHHIUIIH
AHBIKTAWIbI.  TEXHONOTHSUIBIK ~ €PeXEHIH  MapaMeTpiiepiHiH  THIMII  MaFbIHAJIapblHA
arnmapaTTapblHbIH MEWJIIHIIE JKOFapbl OHIMIUTIIT MEH J>KYMBICIIBUIAPBIH €HOEK ©OHIMILIIr
xatajpl. COHABIKTAH XUMUSI-TEXHOJIOTHSUIBIK TPOLECTEPAl JKIKTEY HETi31HEe TEXHOJIOTHUSIIBIK
epeKEeHIH TapaMeTpiiepiHiH Typi MEH MarbIHAChl KOWBUIFaH. Bipak TEXHOJOTHSUIBIK epeKeHIH
napaMmeTpiiepi e3apa OaiiaHBICKAH XkoHe OipiH-0ipi aHBIKTAN/IBL.

bip mapametpnin e3repyi epexeHiH Oacka MmapaMeTpiepiHiH THIMII MaFbIHACBIHBIH
e3repyiHe anpin  Kenemi. COHIBIKTAH TEXHOJOTHSUIBIK TIPOLECTEPIl EpeXeHIH OapibIK
napameTpiiepi OOWBIHINA S>KIKTEY ©Te KYpIeNi J>KOHE XHUMUSUIBIK TEXHOJIOTHUSHBIH KAJIIbI
KypPCBIH/Ia KQXKeTCi3 OOJBIT caHanapl. SIFHU MISNTiMIl 9cep eTETiH mapaMeTpiep/Ii TaHIall ajJFaH
KOH.

PeakTopbIH KypBUIBICHIHA KOHE TPOIECTIH KBULIAMIBIFBIHA PEAreHTTEP/I TaChIMAIAAy
TOCUTI MEH JOpEeKeci oTe 30p acep eTedi. Al apalacThIpy TOCUI MEH JOpeKeci, opeKeTTeCyIi
3aTTap/blH arperaTThIK JKarjaiibiHa OalmaHbICTBI OONa/bl. OHAENTEH 3aTTapJblH arperarThik
JKaFrJIalbl OJapIbl TEXHOJIOTHSUIBIK OHJICY TOCUIIH JKOHE ammapaTTapAbl Kypy HPHHIUIIH
aHBIKTaiIbl. COHMBIKTAH XWMFSUIBIK TEXHOJOTHSHBIH JKaJMbl 3aHIBUIBIKTAPBIH OKBIM 3ePTTEY
Ke3iHJIe MPOIECTEP/li JKOHE OJIaFTa COWKECTI peakTopyiaplbl €H aJJIbIMEH OpeKeTTeCyIIi
3aTTap/blH arperarTelK JKarjaiibiHa OaimaneicTel Oeneni. bynm Oenri OoifpiHImIa OGapibIK
OpeKeTTeCyIIl JKyHeJep KOHE OJlapFa COMKECTI TEXHOJOTHSUIBIK —TpOoIecTep OIpPTEeKTI *KoHe
OpTeKTi OOJIBITT OeITiHeT.

BiprekTi mporecteprc OapiibIK OpeKeTTecyIln 3aTTap KaHaanma Oip Kyime OoJaThiH
xyhenep xaransl: Tazael (I) xone cyitbik (C). BipTekTi xylenepne oneTTe peakuus eTe TC3
JKYpeIli, TEXHOJIOTHSUIIBIK MPOIIECTIH MEXaHU3MI KaparaibIM JKOHE TpOoIecTi 0acKapy >KeHUIIEY
6omanpl. COHABIKTAH TEXHOJOTTAp OIPTEKTI MPOLECTEp MKYPTi3yre THIPBICAIbl, SFHH KATThI
3arTappl OaJKBITy HEMECE epiTy apKbUIbl CYWBIK KYWIe OTKi3edi, JoJ OChl MaKCaTICH
ra3zapIsH a0COPOIUSCHIH HeMece OJIap IbIH KOHICHCAIMSICHIH JKYPTri3eIi.
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OPTEKTI XYHeIepIiH KypaMblHa €Ki HeMece oflaH Ja Ken Kyuhenep kipeai. Keneci exi kyimi
Kyienep 0omanbl: ra3-CYMbIK, ra3-KaTThl, CYUBIK-CYHUBIK (apaaclnaiThiH), CYHBIK-KATThI, KATThI-
KatThl. OHa1picTik xargaiiaa kebinece I'-C, I'-K, C-K xyiienepi ke3neceni. Kenreren »xarmaiina
OHJIIPICTIK MpOLIECTEP KOMKYUII opTeKTi xyienepae xypeai; moicansl, I-C-K, I'-K-K, C-K-K, I'-
C K-K xoHe T.c.c, OHAIpICTIK *Xarnaiaa SpTEeKTI MpolecTtep OipTeKTiiepre KaparaHaa Kell
Ke3zeceni, by karmaiiga, MporecTiH 9PTEKTI caThiChl (Maccaanmacy) audGy3usuIbIK aiiMaKkTa,
aJI XUMUSUTIBIK peakLusi O1pTEeKTi ra3ibl HeMece CYHBIK OpTaja Xypei.

bipak xeii6ip enmipicrepme oprekti peakmusiap "I-K". "I'-C", "C-K" mekapanapsinga
KYpeHdi, ONETTe OChl peaKIusyIap MPOILECTIH MKAJIbl JKbUIIAMIBIFBIH AHBIKTAWIBI. OPTEKTI
peakuusiap KarThl 3aTTap MEH CYWBIKTapAblH JKaHybl (TOTBIFYBI), MeETajlJap MeEH
MUHEPATAAPABIH KBIIIKBUIIAP MEH CLATUIEPE epyl Ke31He KYPEIi.

XUMHSUTBIK TIPOIIECTEp KaTaln3di JKOHE KaTanu3ciz Oonbln OesiHeni. TeXHOIOTHSIIBIK
epeKEHIH TMapaMmeTpiiepiHiH MarFblHACHI OOUWBIHINIA TIPOIECTEp TOMEH JKOHE JKOFaphl
TEMIIEPATYpPAaJIbl; KOFAphl KOHE TOMEH KOHIICHTPAIMsUIbI; TOMEH aTMoc(epalibl KoHE >KOFaphl
KBICBIMIBI JKOHE T.C.c. bipak MyHIal XKiKTelny eTe Kypaedi, COHABIKTAaH XUMHSIIBIK
TEXHOJIOTHSHBIH KaJbl KypChIHA KaXKeTC13 OOJIBIN caHaa/bl.

[Iponectin mapamMeTpiepiHiH yaKbIT apajblFbIHIA ©3repyl OOHBbIHIIA ammapaTTrap >KoHE
OJIApJIbH 1IIIHAC JKYPETiH mporectep Mep3iMal (MEpHOATHI) XKoHE Y3IIKCi3 OOJbin OerHenml.
Y3MIKCi3 JKYMBIC ICTEHTIH peakTopiap aFblHIBI JIEN aTajangel, ce0edi omap apKbUIbI
OpEKeTTEeCyIIIl 3aTTap aFbIHbI Y3/IIKCi3 OTII OTHIPAIbI.

lunpoauHaMuKaNbIK epekere, SFHH aFbIHAAPIBIH KO3FAly epekeciHe, OalIaHBICThI
MPOLECTEP TOJBIK apajiacy *oHe TOJNBIK BIFBICY O0JbIN OemiHeni, TONBIK apanacy epexeciHue
peareHTTep IiH KOHIICHTPAIUSCHI alllapaTThIH 0apiIbIK KeJeMiHe Oipaei Oomaibl.

TonpIK BIFBICY Ke3iHJE OacTamkbl KOCHa peakius eHIMIEpIMEH apaliacrhail, ammapaTThblH
Y3BIHIBIFBI MEH OWikTiri OoWbIHIIA OipKaNbINTHl aFblH  Oonbill  eremi. bynm skarmaiina
KOHIICHTpAIUsl PEareHTTEp AaFbIHBIHBIH OAaFbIThl OOWBIHINA OIpKaJbINTHl ©3Trepelli, ajl TOJBIK
apaNacTBIPYJbIH PEAKIMSIIBIK KOJIEMIiHJIEe KOHIICHTpAIMs TPAJAMCHTI OONMalIpl. OHIIPICTIK
arblHABl PEAKTOpJApBIHIA apallacThIpy JOpekeci TOJNIBIK —apaacy anmnapaTTapMeH
CAJBICTBIPFAHIAa OpPJAWbIM TOMEH OOJBIN, aJl WACANAbl BIFBICYMEH CAJNBICTBIPFAHIA JKOFaPhI
OoJIaIbl.

TemmepatypanblK epexe OOHBIHIIA aFbIHABI PEAKTOPIIAp KOHE OJNAPMABbIH IIIIHAE KYpPETiH
MPOLECTEP U30TEPMUSIIBIK, aIa0aTThI KOHE MONIUTEPMUSIIBIK O0bIn Oeninei. M30TepMUsITbIK
IpoIecTep Ke3iHJe TeMIleparypa OapiblK peakmusUIbIK Kejemjae Oipaeit Oomambl. Maeanmmsi
M30TEpPMUAJIBIK €peke TEeK KaHa TOJBIK apajacyFa >KaKbIHAAJNFaH KYIITI apajacybl Oap
peakTopiap/a FaHa 00Tybl MyMKiH.

XKbuTyIbIK HOTHKEC] TOMEH peaKIMsiap KYPETiH MpouecTep (MbICANIbI, NU30MEpU3aIIHs)
HEMECe OPEKETTECYII 3aTTap/IbIH KOHIIEHTPALUSACH TOMEH OOJIATHIH MPOILECTEP U30TEPMHUSIIBIK
nporecTepre arysl MyMKiH. COHFBIIAPIBIH MbBICAJIBI PETIHAE Ta3AapAbl 3USHIIBI KOocTalapiaH
Ta3apTy MPOLECTEPiH aTamn eTyre O0Ia bl

AnmabatTTel TpoLECTEpAE KOpIIaraH OpTaMeH KbUTy anmacy Oonmaiinel. HWaeanmsi
annadaTThl epexe TEK KaHa WIEalIbl bIFBICY peakTopiapbiHaa Oonaabl. MyHmail peakropiapaa
arbIHHBIH TeMIlepaTypachl OacTamKbl 3aTThIH OHIMIE aHaIy IopekeciHe Typa Hemece Kepi
IPOTIOPIMOHAT OO IbI.

[TonuTepMHSITIBIK peakTopiiapAa peakUUsHBIH JKbUIYbl peakius aiMarblHaH OeJIeKTer
OIBIFAPBUIAZABI  HEMECEe  DHIAOTCPMHUSUIBIK  IMPOILECTep  YIIIH  JKbUTy  Oepy  apKbLIbI
KOMIIeHcalusianaapl. HoTmkene Ttemmeparypa peakMsUIBIK KOJEMHIH Y3BIHIBIFBI (HeMece
OMiKTIT1) OOMBIHIIIA OIPKAJBITICHI3 ©3TEPE/Il )KOHE TEMIIEPATYPATIBIK epeXkKe OPTYPIIi KUCHIKTAPMEH
CypeTTene/i.
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[IpomecTep peakUSHBIH JKBUTYJIBIK HOTHDKECI OOMBIHINA: IK30- JKOHE SHIOTCPMUSIIBIK
Oonpin Oemineni. MyHpaail 0edy >KbUIYJBIK HOTHXKECIHIH KaWTBIMIBI PEaKIUSIIApAbIH Tere-
TEHJIIT1 MEH KbUIAaMIBIFIHA OCEPIH aHBIKTaFaHa 6T€ MaHbBI3IbI OOJIBIN TaObLIA B,

XKbUTyIbIK HOTHKE KOITEreH eHAaipicTepnae (OHIIPICTIH) TEXHONOTHSUIBIK YJTICIH JKOHE
peaKToOpIapIbIH KYPBUIBICHIH aHBIKTAMIBI.

OPTEKTI KyHenepae Oip OaFrbITThI, KapaMa-KapChl KOHE KUBUIBICKAH OAaFBITTBI MPOIIECTEP
Oomagpl. MyHzail KIKT€y MPOLECTIH KO3FaylIbl KYIIiHIH pEaKTOPAbIH OHWIKTIri (Y3bIH/BIFBI)
OoMbIHIIIa ©3repyiH aHbIKTay YIIiH KakeT. COHBIMEH, XUMHSUIBIK TEXHOJOTUSHBIH >KaJIbl
KypchblHAa KaObUITAaHFaH MpOLECTepai KikTey, ore Kypaeni. Cebebi o opTypii XUMHS-
TEXHOJIOTHSUIBIK IPOIIECTEP 11 KaH-KAKTHI 3ePTTEyre MyMKIHIIK Oepe/ti.

XUMHUSITBIK TEXHOJOTHUSAA OKBIN 3€PTTENICTIH HETi3ri 00bEKTUIEp XUMHS TEXHOJOTHUSIIBIK
MPOIIECTEPIIH TENEe-TSHIITT MEH KbUIIaM/IbUIBIFBI.

4. AnaocTpanusiIbIK MaTepHaJ:
- KecTe;
- npesenHraiust Microsoft Power Point.
5.01eomer
Heri3ri:

Ka3ak TLIiHjge
1. Xumusnslk TexHomorusi Herizaepi: okynwsik/ bl. K. Toiibaes [xk. 6.]; KP BFM. - Anmarsr :
JKIIIC PIIBK "Hoayip", 2011.-296 6ert.- (KP YKorapsl 0Ky OpbIHIapBIHBIH KaybIMIACTBIFHI).
2.XuMus OHAIPICIHIH HETI3ri MpoIecTepl MEH ammapaTrTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypausl / L. 1. HypceitiToB. - AnmaTtsl : OBepo, 2014. - 140 Ger. c.
3.Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

OpbIC TiJIiHgEe
4. XKaxupoa, H. K. OcHoBbl (apmaneBTuueckoii Omorexnonoruu: y4ebd. mocodbme / H. K.
Kaxuposa, H. K. baitzonganos, 3. b. Cakunosa. - Anmartsl : U3a-so KasHMY, 2008. - 256 c.
5.Kakuposa, H. K. O6mras xumudeckast Texrosorus: yuaeo. mocooue / H. K. XKakuposa. - ; Pek.
VYueb.-metoauu. Cosetom yH-Ta uM. C. JI. Achenamsiposa. - Anmatsl : DBepo, 2013. - 119 c.

3JIeKTPOH/IbI HachbLIbIMAAP:

1.Ycemanosa, M. b. XKanmer xumust [9nekTpoHHBIA pecype] : oKy Kypaisl / M. b. Ycmanosa. -
OnekTpoH. TekcToBble naH. (19,1 Mb). - Ockemen: "MynpTumenus 3eprxanace”, 2007. - 1.
ont. auck (CD-ROM).

KAOQO s71exkTpoHabI pecyperap
DnexTponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecnyOmukaHcKkas MEKBY30BCKas dJIeKTpoHHast ounbanoreka (PMOB) — http://rmebrk.kz/
[udporas oudbaroTexa «Aknurpressy - https://www.aknurpress.kz/
DnexTponHas oubmmoreka «dmurpady - http://www.elib.kz/
Onurpad - nopran MyJIbTUMEIUHHBIX yueOHuKoB https://mbook.kz/ru/index/
IBC IPR SMART https://www.iprbookshop.ru/auth
uHpopMaIMOHHO-TIpaBoBas cucreMa «3aHy - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

6.bakbL1ay cypakTapsl (Feedback kepi 6aitnanbic)):
1. XTII-HiH >KaJIbl )KbULIAM/IBIFBI )KOHE OHBIH JXYPY alfMarblH aHBIKTAY
2. KunetukanbIK aiiMaKTa )KypeTiH MPOLECTEp JKOHE OJIapAbIH KbUIIAM/IbIFbIH YICTY



https://e-lib.skma.edu.kz/genres
http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
https://mbook.kz/ru/index/
https://zan.kz/ru
https://www.cochranelibrary.com/
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3. duddy3usiplk ailMakTa )KYPETIH MPOIECTep KIHE OJap/IbIH KbIUIAMIBIFBIH YACTY
4. Aysicniansl (apanac) aiiMakTa KypeTiH IpOIEeCcTep KOHE OJIapAbIH KbUITAMABIFBIH YIETY.
5. XTII-HiH %aJIbl )KbUIJAMABIFBIH YIETY
6. TexHONOTUAIBIK epexe XKOHE OHbIH HEeT13T1 mapameTpiiepi
7. TuiMJl TEXHOJOTHSUIBIK €pexkKe
8. XTII-Hi xikTey
Japic Ne6

1. TakpIpbiObl: KaTanusaik ypaictep. XUMHUIBIK peakTopIiap.
2. Makcar: binim anymsuiapra XUMUSUIBIK TEXHOJIOTUSIAFl KaTAIM3IIK YPAICTEPIiH Typiepi,
YPAICTIH KOPCETKIITEPl, OHAIPICTIK KaTaanu3aTopiap Typajbl OuTiM Oepy.
3.JJapic Te3ucrepi
. X¥UMHS OHEPKCIOiHAe KaTaIu3/1H MaHbI3bI
. MaHpI31bI KaTaTUTUKAJIBIK TPOLECTEPiH TUITEPI.
. Cy#ibIK jx9HE Tra3 (a3achlHIaFbl TOMOTEHAI-TeTEePOTeH/Il IpoIeccTep.
. F'omorenai mpoueccrepae KoJAaHaThIH anmnaparrap. [Ipouecctep KbUaaMIbIFsl
. XUMUSIIBIK peakTopiiapra KOWbUIATIH TaJIalTap
. XUMUSIIBIK, pEaKTOPIapIbl KIKTEY
. neanpl bIFBICTBIPY PEAKTOPBI
. TonbIK apanacTeIpy peakTopiapbl
Peakuust KbUIIaMIBIFBIH ©3TEPTiN, peaklMs COHBIHAA ©3repicci3 KaJlaThlH 3aTTap
KaTaJIn3aTop JIeN aTanajbl.

KaranuzaTopaplH ocepiH KEMITETiH 3aTTap[bl MHTHOUTOpIAp HeMece KaTaJUuTHKAIbIK
yJiap Jen aTaujpbl.

KaranmuzaTopmMen  opekeTTecymni 3arrap OIpTEKTI Xyie Kypam, Oip ¢asama Oosca
TOMOTEH/II KaTaim3, ajl 9p Typui (aszama OoJica reTeporeH/Ii KaTainu3 eI aTai Ibl.

XUMUSIIBIK peakiusiiap >KbULIaMIBIFBl KaTanu3aTopiiap >KOpAEMIHIE peTTeNyl MYMKIH.
PeakuusiHbIH KBUIIaMABIFBIH ©3repTy,01paK peakUsHBIH COHBIH/IA Callalbl )KOHE CAaHBIK TYpAC
e3repicci3 TypaThlH 3aTTap[bl KaraiauzaTopiap Jen araiasl. KaTtanms3atop KaTbIHACyBIHIA
XUMUSUTBIK PEAKIUSIIAP JKBUIIAMIBIFBIHBIH ©3TepyiH KaTanu3 JIET aTai Ibl.

Karanu3 taburatra keH Tapanrad. Mpicanbl, CBIpABI KalHATY KaTaliu3 MpOIeCciHe
xatajpl. KaMbIp/Ib! alibITy, alIbITKBUIIAP KaTaau3aTop 00a bl

OpTYpJli 3aTTap Karanu3aTop OONybl MYMKIH OHE KaTalu3aTop OpPTYpHl arperaTrThik
Karmaiga Ooyel MYMKIH Ta3, CYHBIK, KaTThl Ooilysl MyMKiH. Katamusaropnap ty3nap,
KBIIIKBUIAAp, HETI3Jep, OKCHATEp, METTAI, dp TYpJli OpraHUKalbIK, AaHOPTaHUKAJIBIK Tra3
KyHiHJeri 3aTTap 60Jysl MYMKIH.

Keitbip >karmaitmapga op TypJii apanblKTapja Karaau3aTop pes oiHaiapl. Keitbip
KarJalmapaa 1a peakiys oHIMIHIH 031 Katanu3aTop 00ysl MYMKiH. PananuoHIbIK apanacnara
KaTaJau3aTop KOCKAHBIMBI3[A XUMHUSJIBIK PEaKLUSHBIH >KbUITAMABIFBl acaTblH Oosica, MyHal
KaTaJ u3/l OH KaTaiu3 JIeT aTaiIbl.

2KI + H202= 12 +2KOH

Erep ne xatanu3aTop KOCKaHAa PeaKIUsHBIH KbUITAMIbIFbI TOMEHECE, OHIal KaTaInu3/Ii
Tepic Karanu3 Aemn aTaiiabl. JKbUigaMabIKThl TOMEHAETYIII KaTanu3aTopabl Keitdip skarmaiina na
MHTUBHUTOpJAp Jen ataipl. CyTeri nepokcu Il Keloip »arnainapaa 1a bIabIpaiibl.

2H202 = H20+02

Erep ne ocel peaknmsra OpraHUKaIBIK PEaKTHBTI KOCCAK, OJ1 YaKbITTa bIABIPAY TOKTAMIBL.

byn yakeiTra amnerampierus uHruOuTop Oomamel. Kelibip karmaiinmapaa kataiauzaTopiap

0O ~NO Ok W~
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peaKIUsSHBIH XYpYiHIe Maiina 6onaasl. MyHAal peakiusiap aBTOKATATUTHKAIBIK JCT aTaubl,
an KyOBUIBICTBIH ©31 aBTOKaTaiu3 JIeN aranajbl. ABTOKAaTalIM3 YaKbIThIHAA OacTamKbl yaKbITTa
peaKIus KbUIIAM/IBIFBI 6TC a3 00JIaIbI.

Karanuzatop eHimi kebOeilreH caiiblH peakius >KbUIAAMIBIFBI Kyluelie Oepeni.bipak
Oenrin Oip MakcUMajfa >KETKEHHEH KEWiH peaklMsFa KipiCcyllll 3aTTap KOHLEHTPALUSCHIHBIH
azaroblHa OaMJIaHBICTBI PEAKIUSHBIH SKbLAAMABIFBl KaWTazgaH TeMeHjaeW Oacraiinbl. MyHnan
ABTOKATAJIN3 PEAKIUIChIHA MBICAII CIPKE 3TUJ KYpAeli 3QUPiHIH THAPOIIU3IH )Ka3caK 00abl.

CHs-COO-C2Hs + H20 =CH3COOH+C2HsOH

By peakuusiga karanuszaropiap pesiiH cipke KbIIIKbUIbI )KOHE CyTeTi OWHaMIbI.

Keiibip >xarmaiinapia e3nepi akTuB 6oJjica j1a, Keibip 3aTTapapl KaTanu3aTopFa KOCKaHIa
OJIapJbIH KaTallM3aTOPJIBIK aKTHBTITIH achkipaabl. MyHIal KOCBIMIIA 3aTTapibl MPOMOTOpIAp
HEMece aKTUBTEHYIII1 3aT JIeM aTaiIbl.

Karanmusnik peakuusuiapaa KaTalM3aTOPABIH dCep €Ty MEXaHU3MiH KOIIUIiK
JKaralnapaa  ocepiiecylll  3aTTap[blH  KaTalau3aTOpJIapMEeH  dcepiiecill  apaiblK —aKTUB
KOMILIEKCTEePAiH naiiia 601ysl apKbUIbl TYCIHAIpeai. MpbIcalibl:

A +B=AB
Byn peakuusiHbIH KbUTIAMIBIFB TOMEHAET] OACKBIIITAPMEH KYPEIi:

a) A+Kr— AKr
6) AKT+B — AB + Kt

Kenminik xaTanus mporeci ocbl MEXaHU3M apKbUIbl aMaira acaibl. Oceliaiiina apanibik
KOMILIEKCTEPAiH Maiiia 00Iybl KaTalnu3 peakMsSHbIH aKTUBTEHY YHEPTUSACHIH a3alThIN Kidepei.
Hotmxecinae peakuus eTe oHail amanra acafbl.

KaranuzaropiapsiH €3/1epiHe TOH €PeKINKIIriHe TaHIaMalblIbIK, apHAWBUIBUIBIK, SFHH
Oenrini Oip peakiusra HEMeEce peakiMsl TONTapblHA dCep €TETiH KacueTi kartajael. Keine Oip
TYpJi OacTankpl 3aTTap/iaH op TYPJIi KaTanu3aTopiap KOJAaHy apKbUIbI Op TYpJl OHIMIEp allyFa
6omaapl. MbIcalsl:

CO +H2 —CH20 1)
CO + H2 —CH30OH 2)
CO + H2 —xorapsl cnuptrep  (3)
CO +H2 —» CHas+ O2 4)

CO + H2 —«kartel napadunnep (5)

KaranuzatopaplH eki  MaHBI3Ibl KacHETTEpiHE, OHBIH KaTaJu3[CHTIH peakIusHbIH
AKTUBTEJY JHEPTUSCHIH TOMEHJIETY KacCHeTTepi kKarajel. Peakyusra kaTaim3atop KaThICKAH[A
apanslk eHiMaep Ty3iieni. COHABIKTAH MPOIECC AaHAFYPJIBIM TOMEH AaKTUBTENY JHEPIrHsICHI
MOHIHE oTel. KaTaluTuKamblK IpoIecTeperi aKTUBTENy SHEPTUICHIHBIH TOMEH ISy iHIH cebeOil
FRUTBIMFA o Oenrici3. Toxxipube KepceTKeHAeH CyTeri MepOKCHIIHIH albIpbUTy peaKIMsIChIHA
Katanmzatopcsis 75,312 xJlx/mMonbre neitin, an ¢epMeHT Katanu3blH Kojnanranma 23,012
kJ>x/Monbre neiin ToMeH e mi.

2H202 —2H20 + O2

KaranuTtukanblk peakiusHbIH KbUTAAM/IBIFBIHA KAaTAIU3aTOPIbIH TUCIEPICTIK Adpexkeci
KaTThl ocep eremi. Karanm3aTopablH JHUCPEMICTIK Jopekeci KOFapbUIaFaH CalblH OHBIH
OenceHainiri apreim, Oenrit Oip JUCHEPICTIK JopeXere ICiiH CO3bUIbIN, OJaH COH KEeMH/I.
Ce0ebi xyHeHIH TeTeporeHIUIIr KoWbuTaael. Karamu3aTopaslH OCJICeHAUTINIHE —JIUCIEPCTIK
nIopexeneH 6acka Aa (axkTopiap acep eTei.

I'a3 Hemece cyiibIK (ha3amapaa KYpeTiH TOMOTEHI MPOIECCTep MeXaHu3iMi OOWBIHIIA
reTeporeHIiK peakuusiiapiaH repi OHalbIpaK Kypei. [ oMoreH 11 @HepKICINTIK MpolieccTep ras
(azacelHIa peareHTTep arblHBl JKETKUIIKTI TypOYJIEHTTI aFpic OOJFaH Ke3[e KapamailbiM
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KOHCTPYKLUSJIBI peakTopiiapiaa xy3ere acajasl. Mbicansl a3ot Il okcunin, a3orteig [V okcuaine
TOTBIKTBIPY a30T KBILIIKBLIbI OHIIpICiHAE Ia3 (a3achIHIa KYpeai.

INO: 5 NOs 2NO + 02 —2 NO:

byn peakuusHbl OKyprisy YyiliH KaOblpraJlapmMeH opaliblll  OeJliHTeH Kamepajap

KOJITAaHBLUIAIbI.
['omorenai mporeccrepre XJIOpCYTeK cuHTe31 ne xkaraael. Ilpomecc — memTe KOFaphbl
temneparypaga 1400° C-ta eTenmi. PeareHTTepiiH apanacybMeH aFbIHHBIH TypOYJIEeHTTeHYi
aNIeKTOpIbl skanFbimmeH apaiacanasl. HCI cunTresi Ti30ekTi peakiys coi yIrH 00lybl MYMKIH.
JXapbuteicTel  OoNABIpMay MaKcaThbIHIA OHBIH JKOFapFbl KaKMarblH acOECTTEH JKacailibl.
KemipcyTekrepai xyopiay MpoLeccTepi MHCEKTHIUATEP KYFBINI 3aTTap OHIIPY, Ta3 Topi3Mi
KOMIPCYTEKTEPAIH BIAbIpaybl (MUPOJN3) OCH30JABIK alleTUJIECHHEH CHHTE31 IMpoIeccTepi ras
dazaceiHaa etei. DHIOTEPMUSUIBIK T'a3 MpoLeccTepl TYTIKTI anmapartapaa eteni. (3) TyTikTig
IIIHAE YHAOTEPMUSIIBIK PEaKIUsIIap JKYpPeAl al TYTIK apajblK KEHICTIKTE BICTBIK Ta3 eTell
HeMmece TaOuFH ra3 HUpKyssnusiaanagsl CyHBIKTBIKTapAarsl TOMOTEH I MIpoIieccTep eHaipicTe
raz (azagarbl MPOIECCTEPACH Tepi KHUIPEK KOJJAaHbUIaABl. OHAIPICTETT CYHBIK (a3anarsl
peaKnusIapbIH KbULIaMIBIFBI Ta3 (a3afgarbiFa KaparaHaa MbIHIAaFaH €ce apThIK.

Temen Temmeparypaza >KYpeTiH IpoleccTepAl XKpligamaatry YiniH JTudQy3usiibiK
KeJIeprijep/i KO YIIIiH KaTThl apaJlacThIPaJbl HEMECe ra3 CYHBIKTBIH KYHECIHIe OPEKETTECYIIl
ra3jap/abl CYHBIKTBIKIICH aOcopOmmsuian ananel. COHIA TOMOTCHIIK peakius CYWBIK (a3zaaa
Kypeai. MpIcanbl aleTanbIerHATI CipKe KBIIKBUIBIHA TOTBIKTBIPY/IBI OCBUIAN JKYprizei. Opoip
XUMHUSIIBIK OHIMJIEp TPAHCHOPTTHIK KYPBUIFBIJIAPMEH ©3apa JOHEKTI KalFaCThIPbUIFAH OpTYpII
KYPBUTBICTBI KOHE apHaibl TaralbIHAANFaH amlmaparrapia aablHaAbl. TeXHOJOTHSUIBIK YJTiHIH
amnmapaTrTapblHblH IIIHAC XUMUSUIBIK aiHAJIABIPY SKYPETIH ammaparTapibl, SFHU HETi3ri
TEXHOJIOTHSUIBIK ~ OTIepalusl OKYPri3iUIeTiH amnmapaTel artam Kepceryre Oomanel. MyHnai
amnmaparTap peaktopyap aen artaiaapl. COHbIMEH, iMIiHAe Macca TackiManiay (auddy3HsIIbIK)
npoIeci MEH XUMHSI-TEXHOJIOTHSUIBIK TPOLECTEp JKYPETiH ammaparbl, XUMUSUIBIK PEaKTop AT
aTalIbl.

Mpicanbl, KYKIPT KbIIIKBUIBIH OHIIPETIH LEXThIH NeITiK OesiMiHIEe peakTop el
KYKIPTTI HeMece KOJYeIaHIbl >JKaHIbIpy TMemn, an OalnaHeIcTBIpy OemiMiHIe —
0aliJIaHBICTHIPFBIII aMIIapaT *KoHe T.0. caHaIabl.

Kemekmrni anmaparrapna JaidbIHIay OIEpalysuiapbl - YHTaKTay, epiTy, KenTipy Hemece
BUTFIIAHABIPY, JKBUIBITY HEMEcCe CYBITY, JXyy JkKoHe T.0. JKyprizijeni, operTe oJjap
TEXHOJIOTUSUIBIK YJTiZE pPEaKkTOPJAbIH ajJblHIa Ja, HeMece COHBIHJA Ja opHajaca Oeperi.
PeakTopabIH anpIHIAFEl ammapaTTapbIH HETi3rl MIHAETI MIMKI3aTThl peaklusFa JalbIiHaay, all
peaKkTopJaH KeHIHr1 OpHajacKaH anmapaTrTapAblH MIHJAETI- PEakIHsSHBIH OHIMJIEpiH 0oy,
OJIap/Ibl IOFBIPJIAHABIPY HEMECE 3HSIH bl KOCHIMINIATAP/IaH Ta3apTy OOJbIN TaObLIaIbI.

Keii xarnaiina, kemekii onepanusiiap (KbUIBITY, YHTaKTay, €piTy, OyJaHIbIPY, CYHBIK
Kyire aifHanIpIpy koHE T.0.) MEH XUMUSUIBIK aifHAABIpy, Oip ammaparTa Kypyi MyMKiH.

XUMHUAJIBIK PEAKTOPJIapFra KOMbLUIATBHIH TAJanTap

Typni cunarramanbl TEXHOJOTHSUIBIK MPOIECTEP/iH HEri3/epiHe >KaTaThbH, XUMUSIIBIK
KoHE (PU3UKAIBIK KYOBUTBICTAPABIH KON TYPJUIri, XUMHUSAIBIK peakTopiapra TYpii IHIapTTap
Kosimbl. JlereHMeH OapibIK peakTopiiap Kejeci Herisri mapTrapra skayam Oepyi kaxer: 1)
JKOFaphl OHIMIUTIK TEH KapKbIHABUIBIKTBI KaMTaMachl3 €Ty; 2) MaKCUMAaIbl aiHaJIbIPy
JIOpEeKECiH KaMTaMachl3 €Tyl; 3) peareHTTepiAl TachbiMasaay
MEH apalacThIpyFa KETeTiH SHEPrusl UIBIFBIHBIHBIH TOMEH OO0dybl; 4) KYPBUIBICHI KETKLUTIKTI
TYpZE KapamaibIM jkoHe Oarachl ap3aH OOYBI; 5) SK30TEPMUSUIIBIK PEAKIUSIAPABIH JKbUTYBl MCH
SHIOTEPMISUIBIK MPOIECTEP/Il JKYPri3y YIIIH CHIPTTaH OEpUIreH JKBUTYyIbl TYTEIICH TOJBIK
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KyMcaybl; 6) JKYMbICTa CEHIMJAl, MYMKIHZIITIHIIE TOJIBIK MEXaHUKAJIaHABIPbUIFAH JKOHE
ABTOMATTAH/BIPbUIFAaH  OOJYbI KasKeT.
XHMUSJIBIK PeaKTOPJIapabl KiKTey

PeakTopyap Tek KaHa TYpJille KYpbUIBICTBHIK LICIIIMACPMEH FaHa eMeC, COHbIMEH Kartap,
ONapIBIH KYMBIC ICTEy TOCUIIepiMeH Je cumaTraiansl. JlereHMeH KYpBUIBICTapBIHBIH
OPTYpIUTIriHE KapaMmacTaH, OapiIbIK peakTopiiapFa OpTAaK JKYMBIC ICTEY cCHIIaTTaMajiapbl Oap.
Omapra peareHTTEpHl C€HTI3y JKOHE peakiMs OHIMJICpiH IIbIFapy oIICTepi; PEeaKTOPIbIH
peakuusUIbIK aliMarblHIa peareHTTepIiH apajliacy JKoHE KO3Fally epexeci; ammaparraplarbl
TEMIIEpaTypajblK €peke MEH JKbUIy aJMacThIpy JKar[aijiapbl; peareHTTep MEH peakIus
OHIMJICPIHIH KYIIIK Kypambl katajabl. PeakTopiap ockl cebenrtepre OailIaHBICTHI XUMUSIIBIK
IpOIIECTEp CHUAKTHI, MPOLECTIH ©Te MOFaphl TeMIepaTypachbiHa OalIaHBICTBI TOMEHI1 MKOHE
JKOFApFbl TeMIepaTypaibl; KOJJAAHBUIATHIH KbICBIMFA OaillaHbICTBI  KOFApFhbl, JKOFapbIpak,
KaJIBIITHI )KOHE TOMEHT1 (BaKyyM/[i) KbICBIMIAaparsl anmaparrap aen OesiHeni. Pearentrepnin
KYWIIK sKaFaalibiHa OalIaHBICTBI pPEaKTOpJIap TaFbl Ja OIPTEKTI JKOHE OPTEKTI MpoIecTep/i
KYprizy amnmaparrapbl OOJNbIN KikTeneni. bipak, kanmai na OOJICBIH XHUMHSUIBIK PEAKTOPIBIH
YKYMBICBIHBIH €H MaHbI3/Ibl CUIIaTTaMajaphbl:

1) peareHTTEepAl TaCKIMANIAY JKOHE OHIMIEPI LIBIFApY;

2) pearcHTTEPiH KO3Fally KoHE apajacy epekeci;

3) ammapaTThIH PEaKIMSUIBIK KOJIEM/ICTI TEMIIEPATYPAIbIK epekKe.

PeakTopiapabiH ocbl Oenriiaepi OOMbIHINA KIKTETyiH KapacThIpaMbl3.

PearenTrepi TackiMasiay skoHe OHiMAEPIi WIBIFAPY dicTepi
Ooifplia oJlap Mep3iMIi, Y3IIKCi3 KOHE >KapThUIa Y3MIKCi3 (GKapThlIal Mep3iMIii) Kypriziryi
MYMKiH. TeXHOJIOTHSUIIBIK MpOIECTepre yKcac peakTopiap Mep3imii, Y3IIKCi3 jKoHe jKapThulait
Y3IIKCi3 Jiemn OesiHe/.

MyHzaif peakTopiapra peareHTTEp/i ONepauusHbIH ajAblHIa THelal. bepinren
alHaIABIPY MOPEKECIH KaMTaMachl3 €TETIiH OCNTiJi yaKbIT OTKEHHEH KEHiH anmapaT peaKIUsIbIK
eHIMHEeH Oocatbuiazpl. [Ipomectiy Heri3ri mapaMmeTpiepi (peareHTTep MeH peakius oHIMIEPiHiH
KOHIIEHTPAIUSCHI, TEMIIEPaTypa, KbICHIM jKoHE T.0.) YaKbIT apaibIFbIHAA ©3repe/i.

Byn peakropnapna 6actankbl 3aTTap Y3HIKCI3 THEINII KOHE COHBIMEH KaTap peaKlIUsHBIH
OHIMIEP1 Y3IKCI3 IIBIFapbLIa IbI.

AnmnabaTThl BIFBICTBIPY PEAKTOPBIHA CY3Till KaOaTThl KaTaau3aTOPIIbl OaiIaHBICTHIPFBIII
amnmaparTap, O1pTeKTI alHaIABIPYIbI )KYPri3eTiH KaMepalibl peaKTopiap >KoHe T.0. KaTajbl.

Kebinece ToxxipuOenik skariaiiia MyH/1ail JKBUTYJIBIK €peXeHI KAaMTaMachl3 €Ty ©Te KUBIH
JKOHE HAaKThl TemIiepaTypa TEOpHUsUIbIKTaH ea3remie Oonansl. Erep arplHHBIH TeMmIepaTypacsl
peakIysUIBIK  aiMakKa KipepJe MaKCHMalIblFa JKakplH Ooyica, OHAA MOJUTEPMHUSUIBIK
TEMIIEPATYPAJIBIK epeXEeHIH apTHIKIIBUIBIFBI CO3CI3, OUTKEH1 OYIT JKaF/aaiiia mpoIEeCTi €H OPBIHIbI
TEMIIEPATYPATBIK €PEKEMEH KYPrizyre O0IaIbl.

[TonurepMusbIK epeke OOMBIHINIA KONTEreH TNeITep XoHe abcopOuusIIbIK Hemece
JeCOPOIMSUTBIK MPOIIECTEPIiH KYPYIH KaMTaMachl3 €TeTiH KONTereH KOHIBIPFBUIBI MyHapaap
JKYMBIC 1CTEHII.

PeakTop apKpUIbl ©TETIH peareHTTEpIIiH aFbIHAAFbl apajacybIHBIH €Ki Typi Oomaisl -
y3bIHIIa (OUTIKTI) )KOHE paraiIbl.

BinmikTi apanacTelpy peakTopra jKaHa FaHa KIPreH arbIHHBIH KOMITOHEHTTEPiH, OHBIH
IIIHAET] alIbIHFBI KIPTeHIEPMEH apaiacyblH KaMTaMachl3 €Te/ll, SFHU apajacThipy PeakTOPABIH
Y3bIHABIFB  (OWiKTIrl) OOWbIHINIA SKyprisineni. Paguangsl apanacTelpy KOMIIOHEHTTEPIiH
KO3FaJIBICTaFbl aFbIHHBIH 1MIKI KaOaTbIHAA apanacyblH OHBIH PaJUyChl apKbLIbl KamMTaMmachl3
eteni. BimiKTi apamacTelpy KOHICHTPAIMSIIBIK JKOHE TEMIIEpaTypallblK ©picTepi peakTOP.IbIH
Y3bIHIBIFBI, all paJuaiibl - OHBIH paJAuychl OoibIHINA TericTeini. Hak OLTiKTI apamacTepy
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PEaKTOPABIH THUIIIH aHBIKTAW/bI, OUTKEHI OJ aFbIHHBIH KYPBUIBICHIH, KBUILAAMIBIK OPICTEPIHIH,
KOHIICHTPAIUSHBIH JKOHE TeMIIepaTypaHbIH OipbIHFall eMEeCTIT1H, KOMIIOHEHTTEPIH PEaKIUIIbIK
alimMakTarbl O0JIy yaKbITbIH, peaklusi eHIMJIEepl MEH OacTamkpl 3aTTap/blH apajacy JI9peKeCiH,
AFHU Kaail 00JFaH/a 1a XUMHUI-TEXHOJOTUSUIBIK MTPOLIECTIH JKYPYyiHE eJeyli dcep eTeTiH OapbIK
XKarmanapapl cunatTaiael. COHIBIKTAH, PEareHTTEp/iH KO3Faly >KOHE apajacThIpy epeeci
OOMBIHIIIA Y3IIKCI3 KYMBIC ICTCHTIH PEaKTOPJIAPABIH €Ki INEKTI THIIH aXbIpaTalbl. HIeabl
BIFBICTBIPY JKOHE TOJBIK (MICANIIIbI) apaacThIpy.

Wneanapl bIFBICTBIPY peakTopbl. byn peakTopna peareHTTep A9HEKTi, «Kabar» KabaTneH
apajacrai, anmapaTTbiH Y3bIHIBIFBIMCH (OMIKTIFIMCH) AaHBIKTAJAThIH OapiiblK PEaKIHMSIIBIK
YKOJIIbI JITAMUHAPJIBIK aFbIHMEH OTE/1.

Tonblk apanacTelpy peakTopiapsl. MyHJail peakTopiapia Tam OChl YaKbIT apalarblHAa
arnmapaTka TYCKEH PeareHTTIH OeJmekTepl (MOH, MOJIEKyJia HeEMece KaTThl 3aTThIH TYHIpPIIIiri)
KaTThl apajacThIpyIbIH HOTH)KeCiHAe Oacka OejIeKkTepMeH Karap ammaparTaH OipiHImi OOk
HIBIFapbUTybl  MYMKIH. TOJBIK apaiacTelpy peakTOpbIHAA KOJEeMHIH Ke3-KeJITreH JJIEMEHTI
peakTopAbIH INIHIETIMEH Je3[e apanacaipl, ce0edi, anmaparThlH OWIKTITT JKOHE KUMAachl
OoWbIHIIA aifHamIManbl KO3Fally KbUIAAMJBIFBI  PEAaKTOPJAFrbl  CHI3BIKTHIK — apajacThIpy
KBUIIAM/IBIFBIHA KapaFaHJia eTe YJIKEH.

OPTYPJIl PeaKTOpIapabl CANBICTHIPY

XTII-H opTypi aFblHAAplA XYPYIH pEakIFsUIBIK aiMaKTapAblH Kejemjepi Oipaei
OosFaHAaFbl AWHAIIBIPY JOpexenepi; OepuIreH aWHaIAbIpy JOPEKECIHAETI PEaKIUSIIBIK
allMaKTapAbIH KaXeTTI KeJieMjepi, NpOLECTiH TaHJAyIIBUIBIFBl JKOHE Tarbl Oacka Ja
napaMmeTpiiep OolibIHIIA KamTamachl3 eTyre Oomnaabl. CambicTeipyabl XTII-H Gactanksl xypy
HIapTTapsl (TeMIeparypa, KbIChIM, KOHIICHTpanus, OemeKTep/IiH eamemaepi xoue 1.0.) oipaei
OosFraHAa KYprizy KaxkeT. OpOip aFbIHHBIH Kipic MapaMeTpiIepiHiH TEK ©3iHe cail THiM/Ii
MarbIHATAPBI OONATHIHIBIKTAH, )KYPTi3UIETIH CATBICTBIPY IMIAPTTHI OOJBIT CaHAIAII.

XTTII-i »xoHe peakTopiaapabl MOACIBICY TPHHIIUITEPI

AnmapaTTbIH OHIMILIITI OHBIH 1IIIHAE KYPETiH (PU3NKa-XUMHUSIIBIK alalIpIpyIapFa xKoHe
OHBIH KYpBUIBICBIHA SIFHM PEaKTOPABbIH TypiHEe Toyenai Oonaapl. bipak XUMHSIBIK
alHAIIBIPY IBIH KHHETUKACHIHBIH 3aHIapbIHBIH , TYPiHE Kapai Talaay *KbUIIaMIBIK Typaibl TEK
KaHa KaJmbl TYCIHIK Oepeii e, OHePKACINTIK KaFaaiapaa MpoIecTi )KYy3erc achpy >KOJaaapbliH
KepceTneni. PeakropaslH TYpiH TaHAay YIIiH JKOHE OHBIH OHIMIUIITIH aHBIKTAY YIIiH
TOKIPUOCHIK 3epTTeyJiep JKYPri3in, aJblHFaH HOTHXKENEp/l OHEPKICINTIK KaFaaiiapra
aybicThipaabl. [Iporecti mabopaTopusuIbIK HEMece TIXKIpUOeNmiK-0HEepKICINTIK KaFaaiinapra
aybICTBIPY MOJIETIBACYAIH KOMETIMEH JKY3€ere achbIpbLIabl.

Mopneanbaey aereHiMi3 KaHaaiga Oip OiCTeH albIHFAH aKmmapaTTapabl KaHnmaiina Oip
KYOBUIBICTBIH HEMece MPOLECTIH MOJENiH/IE albIHFaH aKlMapaTTapMeH CaJbICTBIPY, MOJIENb JI€H
aJIeTTe KapacTBIPBUIATBIH TPOLECTIH KYOBUIBICTAPBIHBIH 06JIeK KaXXeTTi OarbITTa MIEKTENTeH
JKaKTapblH CUMATTAUTBIH TEHACYIEPAl aiTaIbl.

@Ou3uKaIbIK MOJeJIbJey Ke3iHle OepuireH KYOBUIBICTHI OKBIN 3€pTTEy OHBI OPTYpIIi
MacmabTapaa (GU3MKaIbIK KaldTa eHJIIpy Ke3iHzae Kyprizeli. byn ke3nme KyObUIbICKa OpTypiIi
dakroprapeH ocepi 3eprrerneai (ko0iHe PU3NKAIBIK: aFbIHIAP/IBIH KBUIIAMIBIFBI, apaTacThIPy
KapKbIHBUIBIFBI, TEMIIEPATypa, KbICBIMBI, TEOMETPUSIIBIK oemaep koHe 1.0.). Erep kanmaiina
OOJICBIH XHUMUS-TEXHOJIOTHSIIBIK TPOIEETIH JKBUIIAMIBIFBl 3EPTTEICTIH 00JIca, XHMHSIIBIK
alfHANIBIPY IbIH KHHETHKACHI OCNTLIl 1SN CaHaNa/Ibl, SIFHU COMKECTI KHHETHUKAIBIK TeHACYJIepMEH
CHUIATTAJIFaH JCT CaHaJa Ibl.

MartemaTHKaJBIK MoJeJieyae KYOBbUIBICTBI  OKBII 3epTTey MaTeMaTHKaJbIK
MOJIENBJepAE KYpriziieni. MareMaTHKaablK MOJENb AETeHIMi3- OCHl TPOLECTI KYpaWThIH
OapiblK KYOBUIBICTapIbIH OJKUBIHTBIFBIH CUNATTAWTBIH TeHIeylep kyiheci. bym kesnc
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KYOBUIBICTBIH (DPM3UKAJIBIK HET131 OENrill JKOHE OHbl CUIIATTay YIIIH KaXKEeT MOJelb TaObUIFaH
Jen caHanajsl. Monenbae MPOIECKe ocep €TETiH Heri3ri (hakTopiaplblH OapibIFbl ecKepiityl
KaXKeT.

MareMaTHKanbIK MOACIIIH HET13I1 epelielniri MpIHaIa: MapTTapAblH 0apiblK e3repysiepi
(MonenpaiH medopmaiusacel) MOACNIBAIH (TEHACYJEp KyHeci) ©31HIe TEHJEYyJepre EHri3UIreH
OaimaHpicTapAbl KalTa Kypy apKbUIBI TMapaMeTpii ©e3repTy JKOJbIMEH Kypriziiemi. by
MaHumyssanus  O6apnelk DOEM-H KeMeriMeH OpbIHAANaThiH OONFaHIBIKTAH 3CIEPUMEHTTIH
MYJIZIEM Ka)KeTl JKOK Hemece (DM3HMKAJIBIK MOJEN/IE 3€pTTEIeTiH alHbIMaJIblIapAblH CaHbl KYPT
KBICKapaJibl.

Mopnenmig coiikecTirl aHbIKTaFaHHaH KeiliH DEM-H KoMmeriMeH MOJENIiH Herisri
napaMmeTpiiepi aHbpIKTanaapl. MareMaTHKalIbIK MOACIICY Ke3iHAe KoJaillaHIbIpy €CenTepiH Je
menryre Oonaznpl. SIFHM OHIMHIH OCpUITeH camachlHAa anmapaTThiH €H JKOFaphl ©HIMJIUIITIH
KaMTaMacChblH €TEeTiH TMPOLECTIH MapaMeTpiepiH aHbIKTayFa Oomansl. MaTreMaTHKabiK
MOJCIIJICYIH MYMKIHJIIT1 KOII )KeKE €CeNnTeyiH TeXMHKAaHbIH TYPJEPiHIH JaMyblHa OalIaHBICTHI
Oy ofici *aHa eHJIpicTep KYpy Ke3iHJle, COHBIMEH KaTap »YMBIC ICTEN XKaTKaH OHAipicTepi
JKETIAIPY YIIIH KEHIHEH KOJTaHbLIa/Ibl.

4. AnaocTpanusiIbIK MaTepHaJ:
- KecTe;
- mpe3enTtanus Microsoft Power Point.
5.01eo0uer;
Heri3ri:

Ka3ak TiJgiHnge
1. XumusnelK TexHoJorusi Herizaepi: okynwsik/ bl. K. ToiibaeB [xk. 6.]; KP BFM. - Anmarsr :
JKIIIC PIIBK "Hoayip", 2011.-296 6ert.- (KP YKorapsl 0Ky OpBIHIapBIHBIH KaybIMIACTHIFHI).
2.XuMus OHMIPICIHIH HETI3ri MpoIecTepli MEH ammapaTTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypausl / L. III. HypceitiToB. - Anmatsl : OBepo, 2014. - 140 Ger. c.
3.Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

OpbIC TiJIiHgEe
4. XKaxupoBa, H. K. OcHoBbl (apmaneBruueckoii OmorexHomoruu: yued. mocodome / H. K.
Kaxuposa, H. K. baitzonganos, 3. b. Cakunosa. - Anmartsl : U3a-so KasHMY, 2008. - 256 c.
5.Kakuposa, H. K. O6mras xumuyeckast Texrosorus: yuaeo. mocooue / H. K. XKakuposa. - ; Pek.
VYueb.-meroauu. Copetom yH-Ta uM. C. JI. Achenausiposa. - Anmatsl : DBepo, 2013. - 119 c.

3JIeKTPOH/IbI HachbLIbIMAAP:

1.Ycmanosa, M. b. XKanmer xumust [9nekTpoHHBIA pecype] : oKy Kypaisl / M. b. Ycemanosa. -
OnekTpoH. TekcToBble naH. (19,1 Mb). - Ockemen: "MynpTumenus 3eprxanace”, 2007. - 3.
onr. nuck (CD-ROM).

KAOQO s1exkTpoHabl pecyperap
Onekrponnas oudanoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecnyOnukaHckas MeKBY30BCKas dJieKTpoHHast onbanoreka (PMDB) — http://rmebrk.kz/
[udporas dudbamoTeka «Aknurpressy - https://www.aknurpress.kz/
DnexkTponHas oubmmoreka «dmurpady - http://www.elib.kz/
Onurpad - noprai MyJIbTUMEIUIHBIX yueOHnKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
UH(POPMAIMOHHO-TIPaBOBas cucteMa «3any - https://zan.kz/ru
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Cochrane Library - https://www.cochranelibrary.com/
6.bakbl1ay cypakrapsl: (Feedback kepi Gaitnansic)
1. Tereporenji ypAiCTiH caTbLUIaphl.
2. KunerukanblKk aiiMakra >KYpPETiH TeTepOreHAl IMPOLEeCC >KbUIIAMIBIFBIH >KOFaphLIATY.
Juddy3uonns! aiimaxra?
3. Kepi 3K30TepMUSIIBIK peakIMsUIapbIH TEMIIEPATYPaNIbIK pexknuMi? Kepi sHA0TepMUSITBIK?
Kepi emec peakuusinap?
KaranuzatopapiH MaHbI3IbUTBIFBI.
KaranuzaTopibiH ynaHysl.
XUMUSUTBIK PEaKTOpIapbl KIKTey
XUMHUSITBIK, peaKTOpiapIarbl MaTepUAIBIK OalaHC TeHILY1
XUMUSUTBIK peaKTopiiaparbl )KbUTYJIBIK OaTaHc TeHILY1
Mep3iMai epexesie AKYMBIC ICTEHTIH HIealIbl apalacThIPy PeaKTOPHI
10 TypakTbl epesxesieri aFbIHIBI HIICANbl ApAIACTHIPY PEAKTOPIIAPHI
11. ineannp! bIFBICTBIPY pEAKTOPIAPHI

©oo~N A

Japic Ne7

1. TakpIpbiObI: TEXHOTOTHUSAIBIK YPAICTEPAl HEPAPXHSUIBIK YHBIMAACTBIPY.

2.Makcar: biniM amymbuiapra TEXHOJOTHSUIBIK YPIICTEpAl HEpapXHsIbIK YHBIMIACTHIPY,
XUMHUKO-TEXHOJIOTUSUIBIK OHAIPICTIH KYPBUIBIMBI, XUMUKO-TEXHOJIOTUSIIBIK JKYHEH1 MOJIENIbICY
Typauisl 6i11iM Oepy.

3.lopic Te3ucrepi

Jlexuws sxocnapsl :

1. XTXK typansr Tycinik. X TXK-H KypbUIbIMBL.

2. TUNTIK TEXHOJIOTHUSIIBIK OTIEPATOPIIAP/IBI KIKTEY.

3. XTXK-H )KYMBICBIH CHUTIATTalThIH AaHBIMAJIBLIAPIBIH JKIKTEY1

XUMMSIIBIK, MYHaH-XUMUSUTBIK OHEPKACINTE KOHE OFaH TYBICTAC cajajapJarbl OHIIpiCTIK
MpoIIeCTep IIBIFAPBUIATHIH OHIMJAEPIH alyaH TYPJIUNNIMEH OoHE YVJIKeH KypAeliTiriMeH
cunarranaapl. OCkl IPOIECTEPIiH OapIbIFBIHA TOH JKAJIIBI CHITAT - OACTAIKBI MMTUKI3aTTHI JaibIH
OHIMI'C alJIaHJBIPy YIIIH OHIIPIC CcaThUIAPBIHBIH (DYHKIIMOHAIIBI TYPIHIH KON KaKeTTLUIIrI.
Bernek caTbutapIblH KYpPY JKarmailbl opTypiii OOMybl MYMKIH: Ta3 Topi3Ai KeMipCyTeKTepiH
3IeKTPOKPEKUHTI KaFIaibIHIaFbl sKOFapsl Temmneparypanal (1550° C) ayans 6eny kesiHzeri ete
TOMEH TeMIlepaTypajiapra JeiiH; aMMHaK »XOHE METAaHOJI OHJIPICIHIETI YKOFapbl KBICBIMHAH
BaKyyMJIbIK aiijiay MpoIieci Ke3iHaeri TOMEH KbICHIMFa JICHiH.

OPTYPITi TEXHOJOTHUSIIBIK MPOIECTEP CATAIBIK XKOHE CaH/bIK ©3TeHIeTiKTepiHe KapaMacTaH
(opTypiti KyaTTaphbl, ©HIMHIH albIpMaIIBUIBIFB, )KYPY HIAPTTAphl )KOHE T.0.) OpTaK KaCHUETKE ue,
aTamn aiTKaHaa Oeliek e3apadaiiylaHPICKaH OOJIIEKTePACH TYPAThIH KYpesi KYPbUIBIMIIBI OOJIBII
TaOBUIABI; 3aT KOHE JHEPIrHsSHBI OHJIpel >KOHE oJlaH 0acka KepuIijec OHAIpICTepMEH
OaiinmanpicTbl Oomansl. JKylenepaiH >Kaumbel TEOPWSACHIH TMaijajgaHa OTBIPBIN,  MYHJIal
TEXHOJOTHSUIBIK KOMITJIEKCTI KypJedl Kyhe Jem aTail amambl3; KapacThIPBUIBIIT OTBIPFaH
JKaraaiaa XxuMus-TexHoaorusuibik xyie (XTXK).

XTXK (Xxumusi TEXHOJOTHSUIBIK JKYHe€) JereHiMi3 KakeTTi MeJIepjae KoHe OepiireH
camanbl OHIMAI aly YIIiH KOJIAHBUIATHIH Kypajzap MeH (U3MKa- XUMUSUIBIK TPOLECTEPAiH
JKUBIHTBIFBL.

PermamenTTenren aiHBIMATBLIApFa TEXHOJOTHSUIBIK IapameTpiep (aFbIHAapAbIH Kyl
napaMmeTpiepi, IIBIFBIH, KbICBIM, TEMIeparypa, Kypam, KaTalu3aTOpIblH AaKTUBTLIIr,
abcopOepaeri OYpKy  TBIFBI3IOBIFBI  JKOHE T.0.) KOHE KOHCTPYKTHBTI IapamMmerpiep
(KOHIBIPFBUIAPBIH KYPBUIBIMABIK TYP1,0J1apAbIH 6JIIeM/Iepi, CaHbl) KaTaasl. PernaMenTTenreH
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aliHbIMaJIbLIAp KOOANBIK €CENTIH MAJIIMETTepl OONbIHILIA TaObLIA b

XTXK-H THIMII KyMbIC epexeciH TaOy MakcaTblHIa OepiireH IIEKTENIreH MOHIHEH
e3repTyre OoJaThlH aWHBIMAJIbUIAPAbI TUIMAEYLIl aWHbBIMAJbLIAp JEM aTaijbl. AKMapaTThl
allHpIMaNbIIAPABIH  IlIIHEH Toyenci3 adHeiManbiiap TypiHae XTK-H Tek  koOalbiK
alHBIMANBIIAPBl  FaHA TaHJAIBIT  alblHAJIBIL. AKNApaTThl aWHBIMAJIBUIAP CaHBl MEH
alHBIMAITBLIAPIBIH apaChIHIAFbl  aKNApaTThl OaiJIaHBICTAp  CAaHBIHBIH apachIHAarbl albIpMa
XTXK-H epkinnik gopexecin kepcereni. On XTXK-Hi onTuMM3anusiay Ke3iHIE ©3repTyre
00JIaThIH EPKiH aHBIMAIIBLIAP/IBIH CAHBIH KOPCETEI.

XTXK-H KacuerTepin 6arajaay

CanMak- »oHe XbUTyalaMacy IpoIeCcTepiHiH 1MKi OalIaHbICTAPbIHBIH, MIHUKI3aTTHIH KOl
IIBIFBIHBIHBIH, KOHJBIPFBIHBI KYpyFa KETKEH KaImUTAIIbl HIBIFBIHAAPIBIH KOHE T.0. OCepiHEH
XTXK oprypm KacueTTepMmeH cumartaianbl. OmapabiH KehHoOipeysepl KOFaphl Jopexene, ai
Kelbipeysepi TOMEH Jopexkene acep €Tyl MyMKiH.OChl KacweTTepre CaHAblK Oara Oepy YIIiH
XTXK-H kacuertepin Oarayay omictepi koimmanbsuianel. XTXK-H Kanmaiima Oip KacueTiHe Oara
Oepyli mapaMmeTp cama HeMece KacHeT mapamerpi, cama Hemece KacueT kepcerkimi, XTXK-H
CalachbIHBIH KOPCETKIlI, ajd ONTHMH3alusiayFa OaiIaHbICThI- THIMAUNK KOPCETKIII el
atananel. KepceTkimrep Keneci YJIKeH TomTapra OelliHei: IIUKI3aTThIH, JHEPTHSHBIH
KOJIJAHBLUTY JIOPEKENIEPiH JKOHC OHIMHIH camachlH OaragalThiH KepceTkimTep (aiHaIabIpy
nopexeci, TaHmaymbUiblk, 19K sxone T.0.), XTX-H jkeMbIC icTey camachlH OarajaiThIH
koepceTkimrep ( TYpPaKTBUIBIK, CE3IMTAIBIK, TO3IMILIIK XKoHE T.0.), DKOJOTHSIIBIK
KOPCETKILITEP, OJICYMETTIK-TICUXOJIOTHSUIBIK KepceTKim ( oy KYHEeHIH KbI3METIH, KYMBIC
JKarIaiaapelH KoHE T.0. CHIATTaibl), SKOHOMHKAIIBIK KOPCETKIMTEp (OHIMHIH O31HIIK KYHBI,
KEJTIPUIreH NIBIFBIHAAP, TYCETIH Maiia xoHe T.0.).

XT7K-H onTUMANIAHABIPY, TAJAAY 5KOIHE CHHTE3AeyAiH TUIITIK ecenTepi

XTXK-H xaHa TypJepiH Kypyra >oHe Oap >kyienepai KeTimipyMeH OalIaHBICTHI
opajyaH MaTeMAaTHUKAIBIK €CEeNTEYJEePHAiH IMIHEH CHHTE3CY, Talgay >KOHE ONTUMAIIAHIBIPY
€CEeNTEepiH aTam KepceTyre 00abl.

Cunrte3ney ecebi ere Kypaemi OONFaHABIKTAH  JKaJMbl MOCEJCHI JEKOMITO3HITUsIAY
KaxeT. CuHTe37ey eceOiHIH JeKOMITO3UIUSCHI OIIIEHETIH IaManap/IbH TONTaphl OoibIHIIA (8
CypeT) HeMece HETi3rl omnepaiusiiapablH OpbIHAATY peTiHiH Heriziae (9 cyper) xypriszuryi
MYMKiH. byn skarmalima JKeKeJNeHTeH JKyiemienepii CHHTe3[Aey YIIiH Oenrim omicrepni
KOJIJJaHyFa OoJIaIpl.

Cuntesney ecebi onerre ken Tocinmi, eiTkeHi X TXK-H MIBIFYIIBI mapamMeTpliepiHiH TeK
Oip FaHa MOHJIEpl KYHEHIH OpTYpJi KYPBUIBIMBI JKOHE OHBIH DJIEMEHTTEPIHIH OPTYPJi KYMBIC
epexeci TychlHIa Kamramachki3 erineni. CuHte3 ecebi Oap XTXK-Hi skeTunmipy KoHE >KaHa
KyHenepai rkobanmay KesiHae HakTwl Oip esremeniktepre ue. OckiMeH jkaHa XTXK-HI Kypy
Ke31H/Ie JJIEMEHTTEP/Il JKOHE OJIAPABIH apachIHAaFbl OalaHBICTApbl TaHIAYy MYMKIHIIrT Oap.
XTXK-Hb1 OKeTUIMIPY Ke31HAE OHBIH JJEMEHTTEPiHIH KOHE JJIEMEHTTED apachIHJIAFbI
OaiinaHpIcTapIbIH OapibIFBIH HeMece Oip OediriH cakranm Kaimyra Typa kemeni. XT)K-H anamu3
ece01 KYpBUIbIM JKOHE KYMBIC CallachIHBIH TaJIJIaybIHA OOTIHEI].

XTXK-H KYpBUIBIM aHAIM31HIH MaKcaTbl OHBIH KYPBUIBIMJIBIK €PEKIIETIKTepiH aHBIKTay
JKOHE DIIEMEHTTEP/IIH ecenTeyyepinid perin Taly, an XTXK-H KyMBIC canachIHBIH MaKCaThIHBIH
HET13TiKacueTepiHe Ce3IMTaNIBIK, TO3IMIUTIK, TYPAKTHIIBIKKA CAaHIBIK Oara Oepy.

XTX-g ontumanmanaplpy ecedi XKHHAKTBI Oombin TaObimaabl. ON ©3iHIH KYpPaMbIHbBI
KYPBUTBIM ONITUMWJIIAHIBIPY KaTap dJIEMEHTTEPAIH KYMBIC €PEKECIH THIMICYTi dKATKbI3a Ibl.

OnTumangauabIpyIbIH Mmakcathl-X TXK-b1 KOFapbI TEXHUKA-D)KOHOMHKAJTBIK,
KOpCETKIITepIMEH KamMTamachis3 eTy. OnTUMalgaHAbIpy, CHHTE3NIEY JKOHE Tajjay ecemrepi
apacelHIla OalTaHBICTHI aTan KepceTy Kepek. LIbIHIBIFBIHAA N1a, )KaHA OHIIPICTI KYPY Ke3iHje
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OlpHelle anbTEPHATUBTI BAPUAHTTAPABI CHUHTE3ACY KYPri3uieldl, TEXHUKAa-I3KOHOMUKAJIBIK
KOPCEeTKIIITep TalfaHajbl, THIMAI TOCUIH 131ey »Kyprisizeni. Ocel ecenTtepii ecemnrtey YILIiH
XTX-H opTypii aaicTepi KOi1aHbUIAIbL.

Kazipri XuMHAIbIK 6HEPKICII KYpAETl XUMHUSI-TEXHOJIOTUSIIBIK JKyiie OOJbIl TaOblIaabl.
O HoTHKEIT KYMBIC 1CTey YIIIH OHBI )00anay caTbIChIHJIa KOITETeH CYypaKTap/ibl IIEITy KaxkeT.

XUMUSA-TEXHOJIOTHSITBIK  JKYHEH1 jKoOaslay/blH COHFBl MAaKCaThI-KOFapbl HOTHIKEI
XUMUSIIBIK OHJIpIC KYpy, SFHM OENTili Memepie KaKeTTi camajbl eHIMIl THUIMAl JKOJIMEH
alaTblH eHEepKacinTep Kypy. by yIIiH TEXHONOTHSIIBIK KOHJBIPFBUIAPIBIH KYMBICHIH OpTalla
OHIM/IUTIK JKOHE TOMEH KalUTaJAbl IIBIFBIHAAD KE31HAE KOFaphl HIBIFBIHMEH JKOFaphl Carajbl

OHIM OHJIIpETIH/EH eTin OacKapy KaxKeT.

XTK-H k00aCbIHBIH KYpaMblI

XTXK-H xobacbiHaa Keaeci MoceenepIiH menrmaepi 00Iybl KaKeT:

1) JKyiieHi TEXHOJIOTHSIIBIK TOIOJNOTHICHIH aHBIKTay. JKYHEHIH TEXHOJIOTHSIIBIK
TOIOJIOTHSICHI JIETEHIMI3 TEXHOJOTHUSIIBIK YITieri Oejiek ammaparTtapisl KOCYy TOpTiOl MEH
cUMarTamachl. YJITiHIH anmapaTTapblH TaHIAy, anmnapaTTapAblH apachbiHIarbl OailIaHBICTHI
aHBIKTay JKOHE J>KYHEHIH OeJieK ammapaTTapblH KOCY TOPTiOl JKYHEHIH HOTIKEIUIITiHE oTe
MaHBI3/IBI 9CEp CTEe/I.

2) Kipic aliHBIManbUIApPbIHBIH MAaFbIHACHIH aHbIKTay. Onapra IIUKI3aT aFbIHBIHBIH
(bu3HKaIBIK TapaMeTpiiepi, COHbIMEeH KaTap X TJK-H »KYMBICBIHA oCEep €TeTiH KOpIIaFaH OPTaHBIH
opTYp:i PpusuKa-XxuMHsIIBIK mapamerpiepi (T,P xkoHe T.c.c.) )kaTaubl.

3) XTXK-H TeXHOJOTHSUIBIK IapaMeTpiiepiHiH MarFbIHACBIH TaraiblHAay (IIMKI3aTThIH
alfHANIBIPY JOPEKECi, XUMUSIIBIK KOMIIOHEHTTEP/A1 061y TopeKeci, XUMUSIIBIK peaKIusIapabiH
KBUIIAMJIBIK TYPAKTBICHI )KOHE T.C.C.).

4) XTXK-H KYpbUIBIMJIBIK MapaMeTpiepiH aHbIKTay (XUMUSJIBIK PEaKTOPJIapAbIH KejeMi
JKOHE T.C.C.).

5) XTX-H anmaparrapelHAaFrbl (JEMEHTTEPIHICTI) TEXHOJIOTHSUIBIH  EpEeXEeHIH
napaMmeTpiiepiH TaHjay (TeMIiepatrypa, KbICHIM, KOJJIAHBUIATHIH KAaTaTU3aTOPIBIH AKTUBTLIII,
arbIHAAPIb THIPOJUHAMHUKAIBIK apalaCcThIPYIbIH IAPTTApPHI).

6) XKyiienin OepinreH epexene >KYMBIC ICTEyiH KaMTaMachl3 €TETiH TEXHOJIOTHSIIBIK
arblHHBIH TapaMeTpiepiH TaHAay (CalMakTBIK IIBIFBIH, TEMIIepaTypa, KbICHIM, AaFbIHJIaFbl
3aTTap/bIH KOHIEHTPAIHSCHI )KOHE T.C.C.).

Atan eTinreH MacerenepaeH Oacka Ja MaHbBI3IBI Mocenenepi memry kKaxker. Omapra
0eJIeK TEeXHOJOTHSUIBIK TMPOIECTEep/li JKOHE KaJIbl OHAIPICTI aBTOMATTHI OacKapy Kylenepin
3epTTeN JAalbIHAay, KOHCTPYKUMSJIBIK MaTepuajapAbl TaHIay, aHaJUTHKAIbIK Oakbuiay
o/icTepiH 3epTTen NalbIHAAy *XOHE T.C.C. KaTajabl. Kasipri kes3me KopiiaraH OpTaHbl KOpray
MoceNeNiepiH MIemyAiH MaHbI3bl oTe 30p. COHABIKTaH XaHa eHIipicTep Kypy OapbichiHIa
AKOJIOTHSUTBIK Macenenepae eckepineni. Onapra MHKi3aTThl, YHEPTUSHBI THIMAI KOJAAHY JKOHE
T.C.C. Macenenep karanbl. Kolblmran mocenenepal menry THIMII JKYMBIC ICTEHTIH Kyhenepi
KYpyFa MYMKIHJIK Oepeti.

Kanmait nma OOJICBIH XMMUSJIBIK OHJIPIC HETI3T YII caThlaH Typajbl IIMKI3aTThI
JabIHIAYy, XUMUSUIBIK alHAIBIPY JKOHE Herisri eHiMal 6exmy. Ockl ymr catel 6ip kypaem XTXK
pEeTiH/Ie KY3ere achIpblIaibl.

XTK-n cunarramaJsl Oesrinepi

XUMUSA-TEXHONOTUSIIBIK JKYHENepAiH curaTTamalsl Oenriuepi

1) >xanmbl MaKCaTBIHBIH OOTYBI-0HIM OHIIPY

2) OKYHeHIH VJKCH eJIeMIepi-)Kylere KipeTiH »JJIEMEHTTEPAIH JKOHE OJapjblH
apachIHIAFbl OAIaHBICTAPIBIH KO CaHBI

3) >KyHeHIH KYMBICBIH CUMIaTTAalTBIH apaMeTpIIep iiH KoM OOy
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4) >xyHeHIH >KYMBICBIHBIH KYpAENIUIri-Olp ammapaTTarbl €pekKeHiH Oy3bLIybl OapiblH
OHJIIPICTIH >KYMBICBIHA dcep eTel

5) enaipictig 6ackapy MpoOILECTEPIHIH KOFAphl aBTOMATTaHy Jopekeci

6) XTX-H snemeHTTepi MeH 6ackapy KOHABIPFBUIAPBIHBIH apachIHAa Xa0apiayIibl KOHE
OackapyIIbl aK[apaTTap arblHbIH KYPY Ka)KEeTTUIITI.

Ochl Oenrizep XMMUSUIBIH OHIIPICTI KYpJIEi KYHe peTiHIe KapacThIpyFa MYMKIHIIK
Oepei.

XT7K-H uepapXusiJIbIK KYPbLJIbIMbI

XUMUATBIK ~OHEPKOCINTI KYHe peTiHAe KapacThlpy OHBI e3apa OaillaHbICKaH
Ky#emenepre 6eayre MyMKiHIIK Oepeni. JKylemenepaiH apacbiHaa UEPAPXUSIIBIK KYPIIBICIICH
(TeMeHr1 MIeHIUIePIHIH KOFaphl MIeHiIepre OarblHy TOpTIOI OOMBIHINA) CHUIIATTAJATHIH ©3apa
OarbIHbIC O0aIbl. VlepapXUsuIbIK KYpbUIBIC TOPT JSHIeHICH HEMece caThliaH Typajbl. (9 cyper).

HepapxusuiblK KYpBUIBICTBIH OIpiHIIT TOMEHT1 CaThIChl THMTIK XUMHUS-TEXHOJIOTHSIIBIK
npouecTepaeH (XUMUSIIBIK, KBUTYJBIK, THIPOJUHAMHUKAIBIK, IU(DPY3USIIBIK, MEXaHUKAJbIK)
KOHE OJlapIpl aBTOMATThl perrey kyhenepinin (APX) >KUBIHTBIFBIHAH Typaabl. Tunri
TEXHOJIOTHSUIBIK TIpOIecTep immiHAe (U3HKA-XUMHUSUIBIK ©3TrepicTep KYPEeTiH ammaparrapaa
JKY3€re achIpbLIaIbl.
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1 cyper. XUMHSUTBIK OHIIPICTIH UEPAPXUSIBIK KYPHLIBIMBI.

WepapxusHbIH €KIHIII CaThICHI-OyJ1 arperaTrrap MeEH KOMIUIGKCTEp, SFHH Oenriii
oTepanusIapAbl JKy3ere acblpy VIIiH KOJIJAHBUIATBIH THUIITIK TEXHOJOTHSUIBIK MPOLECTEP MEH
anmaparTap/iblH e3apa OaiaHbICTapbIHBIH JKUBIHTHIFBL. OJapra exTap HeMece oJap/blH Oelek
OemiMpepi skataabl. EXiHINI caThla-TeXHOIOTUSIIBIK aFbIHIapbl aBTOMATTHI 0acKapy Kyienepi
(TAABX) kongaHbLIA B,

WepapxusiHplH YIIIHIINI caThICBIHA OipHEIIe LeXTaplIaH TYPaThlH XUMHSUIBIK OHJIIpIC,
COHBIMEH KaTap OHJIPICTIH TEXHOJOTHSUIBIK >KoHEe YHbIMAAcThlpy (yHKiusiapbiHbl ABX-1
Kipei.

TepTiHIIl caThI-KalMbl XUMHSIIBIK OHEPKOCIN JKOHE OHEPKOCINTI aBTOMATThI OaKbLIay
xyhecinen (OABX) Typasr.

XUMMSIIBIK OHEPKICINTIH NEPAPXUSIIBIK KYPBIIBIMBIHBIH aiphIKIla
Oenrici-uepapXusiHbIH CaThUIAPBIHBIH apachIHAAFbl ©3apa0arblHBIC KaHA €MEC, COHBIMEH Karap
Oip caThIHBIH XXYHellenepiHiH apacbliHa 03apadailIaHbICTBIH OOTYHI.

XTXK-H Oapiblk MozaennepiH exi Typre Oemyre Oonampl: camaibl (KOPBITBIHIIBI) JKOHE
MaTeMaTuKaiblK. Onap exi Typre 6esiHe/ll onepausuIbl-CuIaTTaMallbl X&oHe UKOHOT papUKabIK.
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Onepauusanel cUmarraMaibl MOAENACP-Oy Kyhene KYpPeTiH MpOLEeCcTepliH CO3/iK
cunarramacbl. OHZa Heri3ri XUMHSUIBIK —peaknusuiap (IpOUECTiH XUMHSUIBIK — YATiC),
anmaparrap/ia JKYPETiH TPOIECTepiH CHITATTaMachl, INHKI3aTTBIH KYpPaMbl, TEXHOJIOTHSUIBIK
epexeHiH mapameTpIepi kone T.0. Oepineni. Ic xy3iHae onepanusibl-cUaTTaMaibl MOJeIIepre
OpTYPJIi KOOI KOHCTPYKIHSUIBIK iC KaFa3aaphl, TEXHOJIOTHSIIBIK PErIIAMEHTTED KaTaIbl.

HxoHorpadpukaiblKk MoAeAep dpKamaH rpaduKaiblK CypeTTeMelIepMeH, YepTeKICPMEH
OaitnaHbIcThl. KOPBITBIHIB MKOHOTPA(QUKAIBIK MOACIICDP JKYHEHIH dKYMBICHI Typasibl TEK KaHa
carajsl curarTama oepesi.

XUMHUSA-TEXHONOTHSUTBIK  TIPOLECTEPIiH YJATUIepl dYepTek TypiHae Oepineni. Mynnai
yarinepaig O6ipHemie Typi 6onaasl: GyHKIMOHAIAB! (TPUHITUNTIK), KYPBUIBIMIBIK, OTICPAIHSUIBIK
(ormepaTopIbIK) KOHE TEXHOJIOTHSUIBIK,.

TeXHOTOTHUSIIBIK YTl MPOIECC Typajibl TONBIK canaibl kepiHic Oepemi. OHma MpoIecTiH
opOip »JIeMEHTI MIAPTTHI KNIl KaOBUIIAHFAH CTAaHAAPTTHI KECKiH TYpiHAE KepceTiienmi, ai
TEeXHOJIOTHSUIBIK OaiiaHpicTap TuImieci 6ap ChI3BIK TYpiHAEC KopceTiaeal. YITiae dJIeMEeHTTEPIIH
TYpAEpi KOHE OJNIAPABIH KOCBUTY TOCUI, O6JEK TEXHOJOTHSIIBIK IMPOLECTEPIiH KYPYy TOpTiOi
kepcetineni. Keibip ke3me yirime OacTankbl IIMKI3aTTBIH, apalibIK KOHE COHFBI OHIMICPIIIH
XUMHUSIIBIK KYpaMbl Typajisl Manimertep Oepineni. Kelibip xarmaiinapaa annapaTrap, oJapablH
eJIeMIepi MEH KYpPBUIBICHI Typallbl MOIIMETTEp ally YIIiH MacImTaObIHBIH CaKTaaybIMEH
KECKIHIeTe .

4. NumocTpanusiJibIK MaTepUa:
- KecTe;
- npe3edTanus Microsoft Power Point.
5. 9neduertep
Heri3ri:
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6. bakpuiay cypakrapsl (Feedback kepi 6aiitanbic):
1. XTXK-1 moaenbaepi:

A) KOPBITBIH/IBI )KOHE MAaTEMAaTUKAIBIK;

B) xuMusbIKxKoHE HU3UKATIBIK

C) MeXaHUKAJIBIK KOHE XUMUSLIIBIK

J1) MaTepHuaIIbIK KOHE JKBUTYJIBIK

E) MaTeMaTHKAJIBIK KOHE XMMHUSIIBIK

Jlopic Ne8
1. TakbIpbIObI: MyHaii, TAOWFU JKOHE JKacaH/Ibl Ta3abl oHAeY. KemipaiH xoHe OHBIH ra3uduka-
Usl OHIMJICPIHIH XUMUSIIBIK OHJICY.
2.Makcat: binim anymisiiapra MyHaHIbIH JKaJIIIbl CUITATTaAMAChIH, KYPaMbIH, MyHal
OHIM/JICPIHIH JXKIKTEeIyl )KOHE OHJICY dJicTepl Typaibl OitiM Oepy.
3.lopic Te3ucrepi
Jlexuws sxocnapsl :
. CyiibIK oThIHAap. JKanmel cunarrama.
. MyHali1bIH KYpaMBl.
. MyHai eHIMACPIHIH XKIKTETYI.
. MyHaiiasl eHJEy.
. ['a3Topi3ni OTBIHIBI OHIIPY JKOHE OHICY
. OTBIH TypaJbl Kbl MOJIIMET.
. KaTThl OTBIHBI XUMUSIIBIK OHJIEY
. OTBIHIBI TA3AAHBIPY
CylibIK OTBIHFA >KaTaThIHIAp MYHall JKOHE OHBIH OHJIEY OHIMJAEpi, KAaTThl OTBIHIBI

THJIpIIEY OHIMIEpl KaTabl.
MyHalbIH KOMIpCyTeK eMec OelmiriHe KaTaTbIHaap:

- orrerunik (peHongap, HahTEeH KBIIIKBLIIIAPHI, TETEPOILIUKIIED);

- a30TThHl (MMPUANH MEH XMHOJIMHHIH TYbIHABLIAPHI, aMUHED);

- KYKipTTi (THO(EH, THOCTTUPTTEP MEH THOA(DUPIIEP) KOCBUIBICTAP Kipei.
KykipT KypaMbIHa OailJIaHBICTBI MYHAH KEJIECIIeH KIKTEIei:
- a3 kykiprri (0,5%-Fa nelinri Kypammia);
- kykiptTi (0,5%-Ten 2,0% neiinri Kkypamaa);
- KOFaphI KYKipTTi (2,0%-1aH sx0Fapbl Kypamja) 00k OesiHe .

MyHait eHimMIepi Keneci S-Tonka OesiHe/i:
1. MoTop OTbIHBI.
2. KazaHJbIK.
3. PeakTuBTIK OTHIH.
4. Maiinay maitnaps.
5. Koncucrentrik Maiinap. Onap HETi3iHEH YHWKENICTI a3aiTy YIIH, KOpPpO3WsgaH KOpFray,
KOIOJIaH/IBIPFBILI KypaMbl YIIIiH MaijanaHabl.

MoTop MaibIHBIH HETI3Ti cHmaTTamMackl. JleTroHamusFa To3IMIUTIK HeMece TeTOHAMSITBIK
TYPaKTBUIBIK. JleToHarusi Jem - OTHIHHBIH €peKIlIe KalbIIThl €MEC PEeXUMIIEe
JIBUTATEIBCTI J)KaHybIH aTaipl. Byl Ke3/1e sKalblH allIbIHIaFbl OTBIH KOCIACKIHBIH Oip Oeiri
Je37ie TyTaHa/bl, HOTWXKECIH/E JKAIBIHHBIH Tapay kbuiaaMasirel 1500-2500 m/cex xereni. Con
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Ke3[e IWIMHAPAETl KbIChIM OipaeH cekipmem eocenl. CogaH UWIUMHAPAE COKKBUIBIK
JETOHAIMSIIBIK TOJIKBIH Taiiia Oomaabl.

KapOroparop nBurarenpiepi YIIiH JCTOHAIUSUIBIK TYPAKTBUIBIK IIaMachl OKTAHJBIK, aJl
JU3eJb IBUTATENbEPl YIIiH HEeTaHABIK CAHbI OOJIBIN TaObLIA B,

OxTaH caHbl Jel H3000KTaHHBIH (2,2,4-TpUMETWINEHTaH) KeJeMJIK naiibi3biHa H-
renTaHMEH KOCHachlHAA CaHABIK TeH KypamJarbl JEeTOHALMSIIBIK TYPAKTHUIBIKTBI OISy IIH
HIapTTHI OIpIIiTi aTanaibl.

LleTan caHbl A€M OTHIH CUSKTBI JU3€Ib HUIMHJPIHAE CHIFBLTY J9PEKECIMEH JI€TOH/IEICHETIH
o-MeTHIHA(TAIUH KOCHACHIHIAFHI [[ETAHHBIH HEMECe T'eKCaJCKaHHBIH KOJEMJIIK MalbI3bIHIAFbI
CaH/bIK KYpaMblHA T€H JETOHALUSIIBIK TYPAKTHUIBIKTHI OJIIIEY IIH HIAPTThI O1pIiriH alTaabl.

MyHaii eHey/1iH >KaJIbl YIrici

MyHaliael MyHall eHIMJEpIHE OHJCYIiH JKaJIbl JKaFlalblHAa OIpIHII PETTIK KoHE
eKIHIII PEeTTIK MPOLECTep MEH OHBI NAalbIHAAY Kipe/i.

Haiibinaay — *xep acThl MYHaW bl IIBIFAPY, MEXAaHUKAJIBIK KOCTIATapAaH Ta3anay. bipiHiii
peTTiKk eHAey (u3mKanblK mporecc Oombim TaObutagel. OI XUMHSUIBIK TaOWFAThIHA JKOHE
KYPBUIBICBIHA KATBICTBI €Mec. BIpiHI peTTiK MpolecTepAiH MaHbBI3ABICKI MYHAHIbl TiKeJIen
aiiay 00bIT TaOBLIAIBI.

ExiHmn perrik MyHail eHJIEy TIKeled ©HJey OJICIMEH allblHFaH MyHall eHIMIepiH
OHJICYIIH TYpJi omictepi O0mbIn TaObUIaabl. EKIHII PETTIK MYHAH OHJIEY MPOIIECTEPi 9p allyaH:

Omnap:

A) Genrinenyi OoWbIHIIA:

e JKorapel Temmeparypajga KaWHAWTBIH (KPEKWHT) eceOiHeH OHall KaWHaWTBIH

bpakusIapAbIH MIBIFEIMBIH aPTTHIPY MaKCAThIHAA KYPri31LIeTiH MPOLIECTeD;

e [llukizaTThiH KOMIpPTEri KypaMbIH ©3repTy MaKcaThblHAa JKYPri3UIeTiH TMpoIecTep

(pupopmur);

e KekenereH KeMIpCyTeKTEp CHHTE31 (ATKUIIICY) TIPOLIECTEPi;

e MyHail eHIMIIEpIH KOCTIaJIap/IaH Ta3ajiay MporecTepi (Tuaporaszanay).

b) xxypy *arnaiibiHa GaiiaHbICTHI:

e JKorapsl KbICHIM MEH TEMIIEpaTypa 9CEPIHEH KYPETiH TEPMHUSIIBIK MPOIIECTEP;

e Karanmmzarop KaThICBIH/IA TEMIIEpATypa 9CEPiHEH JKYPETiH KaTaIUTTiK IPOIeCTep.

B) Omnnenerin mukizar kyiiHe OalIaHBICTHI :

o (CyiibIK (ha3amarbl MpoIECTED;

e by (azaceinaars! mpoiecrep;

MyHaiiasl eHAeyTe JaibIHaay Ke31HAeT] onepausiap:

e MymHaiina epirexH razaap/bl Tazanay HEMece MYHa1bl

cTabmn3anusiay(TypakTaHIbIpy);

e  MyHaiinbl TYCChI3IaHIBIPY (EpireH Ty3/IaH Ta3anay);

e  MyHaiibl CyChI3IaHBIPY (AeTUapATAIUs - Cy/IaH Ta3anay).

MymHaiias! OipiHII peTTiK aimay

Mymnaiinpl OipiHIn peTTiK aifay Hemece TikeneW aijay - MyHall KypaMbIHIAFbl
KOMIpCyTeKTepaAl KaifHay Temmeparypbl Oenrimi Oip uMHTepBaibiHAa (pakiusuiapra Oemy
apKBUIBI XYPTi3iiemi.

bapnbik ewnpipinren MyHalt — Tikeneill aiimayra ymbipaiinel. Tikened aigayJplH I
HYCKAaChl Oenrifi:

- OTBIHHBIH 9p TYpIiH aly;

- OTBIH MEH MaWH any;

- XUMHUS OHJIPIC YIIiH IIHUKI3aT ay;
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Tikeneil alijay KOHIBIPFbUIAPHI KEJIEC] YATLIEP/IE )KYMBIC 1CTEHI1:
- 0ip catbuibl, aTMOC(EpabIK KbIchiM/Ia kyMbIC icTeiial (AK);
- ekl caTbuibl, (aTMochepanbiK-BakyyMIbIK (ABT), mynna 6ip caTel atMOC(epanbIk
KBICBIM/IA, all eKiHmrici 5-4klla KanabIK KbIChIMAA KYMBIC 1CTEH /I
MyHaii eHIMAEepiHIH KPEKUHT1

Kpekunr npenm OEH3WHHIH JKajlbl IIBIFBIMBIH apTTBHIPY MaKCaThIHAAQ O KYPri3uieTiH
nporecc. On  TEPMUSIIBIK KOHE KaTAIUTTIK O0IyBl MYMKIH.

Tepmusiablk kpekuHr 420-maH 550°C neitinri TeMreparypana skoHe 5 MIla neiiinri
KbIChIMIa XKYpriziieai. Kasipri yakpITTa TepMUSIIBIK KPEKHHI apKbUIBI OHIMICPIHIH IIEKTeyi
CaHbIH ajJy YIIIH: T'YAPOHHAH Ka3aHJbIK OTHIHBI (BUCOPEKUHT), XKOFapbl apOMaTTaJIFaH IIMKI3aT,
TEXHUKAJIBIK KOMIPTETi YIIiH IUKi3aT (Kyhenepi), »KyFbIll 3aTTap eHAIpici YIIiH a-oneduHaep
naiianaspliaisl.

Ta3a MyHali eHIMJIEpiH aly YIIiH OHBIH iMIiHAe, OCH3WHII aly YIIH KaTATUTTIK KPEKUHT
o/iicl apTHIKIIBUIBIKIIEH KoJAaHbU1aaAbl. OFaH:

® KeMIpCyTeK TYpJICHYJIEPIHIH >KOFapbl KbUIJaM/IbIFbl )KOHE COHBIH CallJJapblHaH SHEPIus
HIBIFBIHIAPBIHBIH a3a0bl )KOHE MPOIECTIH )KYMCAK JKaFIaiibl;

® OKTaH CaHbl )KOFapbl, TYPAKTHI, Ta3a OCH3MH aly;

e Qenrunl KypamJarbl OHIMJIEp ajlly >KOHE MpoIlecTi OenriieHreH OarbplTTa  KYprizy

MYMKIH/IIT1;

® KYKIPTTI KOCBUIBICTapAbl THUAPJCY apKbUIbl OJapAaH KYTbUIBIN, Ta3a MKOFAapbl Camasbl
IIUKI3aT aly.
MyHaii KeMipCyTeKTepiHiH TYpieHyi Ke3iH/1e )KYpeTiH peaKiusiap.
1. Yuri OolibiHIIa ankaHIApbIH TEPMUSUIBIK JE€CTPYKIMACHI
2. Hadrennepin *KypeTiH Ke3iHIeTi peakusuiap: AeTUAPICY, JeaTKuiIIey, IUKIIIH Y3UIyl
apKbUIbI )KYPETiH IHIpIey
3. ANKeHIepiH TYPJCHY1 apKbUIbI )KYPETIH peakiusiap: TOMEHT1 aIKeHACP/IiH, aTKaH/Iap
AKOHE aJIKaJUeHJIEP TY3€ AECTPYKLUIAY.
4. ApoMaTTbhl KOMIPCYTEKTEpAIH TYPJIEHY1 alIKeHJIep MEH ajJKaJAueHAepAiH KOHIeH CalusIay
peaKIMsChl OOWBIHIIA, ACATKWIICHY JKOHE alIKaUCHICPMEH KOH/ICHCAIIHSCHI.
Karanutukanblk KpeKUHT OHIMEPI.
KaranuzaTopaplH KaTbICBIHIA KYPETIH peakuusuiapaa MOTOPJIBIK OTBIH ©HJIpiCiHIE
KeJleci apTHIKIIBUIBIKTAp Oap.
- IPOLECTIH KOFapFbl JKbUIIAMABIFBI, OJ TEPMUSUIBIK KpekuHr mponeciHeH 500 — 4000 ece
acelll KETEl;
- KYpaMmbIHIa  OKTaHIBIK CaHBIHBIH  JKOFApPBUIBIFBIMEH  JKOHE  CaKTay Ke3iH/Ie
TYPaKTBUIBIFBIMEH E€PEKILIENCHETIH M30JKaHIapAblH YJIKeH MeJIIepi MEH alKeHAEpAiH a3
FaHa Meumepi OONaThIH JKaHApMAWIapIblH YJIFAUTBUTFAH IIBIFBIHBL
- OpraHMKajgblK CHHTE3 YIIIH ImuKi3aT Oonbin TadbutaTelH Ci1— Cs4 keMmipcyrerici 6ap ras
TOpi3Zec OHIMAEPAIH YJIKEH UIbIFBIMBI;
Karanuzaropnapra KOHBLIATHIH TaJlanTap:
- TaHJJaMaJIbIFbI (CEJIEKTUBTIK);
- JKOFapFbl OCJICeHILTIr;
- OeNCeHIUTIK TYPAKTBIIBIFHI;
- YiiKenyre, *KOFapbl TeMIlepaTypajap acepiHe jkKoHe cy Oybl ocepiHe Te31MJILIIri.

Karanuzatopnap peringe kypambiHga 25% - Fa  JeiiH  amiOMUHUNA oOKcual Oap
QITIOMOCHJTUKATTAp Maii1aJaHa bl
ANIOMOCWINKATTBl KaTajau3aTopja alKaHJIap peakLUUsACBIHBIH XKYpYyl Keiecl Typle:
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1. KaranuzaTopasl mpoTOHAAY
2. TepmusiblK (PaKTOPABIH OCEPIHEH aJKaHHBIH AaJIKeHre JediH AeTUAPICHYI
3. ExiHmunik kapOKaTHOHHBIH TY31Iyl
4. EXiHImiIiK KapOKaTHOHHBIH TYPJIEHY
5. YurHmiaik KapOKaTHOHHBIH TYpPJIEpiHIH Haiina 60ybl
['unpokpekuHr eHIMAEPI

['uapokpekuHT HeMece TUAPOTCHU3AINS CYTEKTI OpTaja KOHE KOFaphl TeMIepaTypa MeH
KbIChIMa OM(YHKITMOHANIB/II KaTalnu3aTopiiap KaThIChIHIA KYPEIi.

Heri3ri rTuipoKpeKuHT peakusiapblHa JKaTaTbIHIAP:

1. JKorapsl Moiekynajibl ajgkaHIap MEH AaJKEHJEPHAiIH IECTPYKIUSChI MEH AEeCTPYKIIHUS
OHIMJICPIH CYTEKCI3ICHIIPY.
AJIKEH IIMKI3aThIH THAPIIEY.
ATnKaHJapIbIH U30MEpPIICHY1:
AJKaHJapbIH bIIBIPAYHI.
ApOMaTThI KOMIPCYTEKTEPMEH ANKAHIAPIbI JCANKIIILY XKOHE THAPICYI.

MyHnaii eHIMACPIHIH KaTaTu3IiK pu(opMuHTi

Pudopmunr nen myHait eHiMAEPiH €KiHIII pET KaiiTa eHAey MPOLECiH alTaabl, SFHA XOII
MICTI KOMIPCYTEKTEP/Ii aly MaKCcaThIH/IA KYPE/Ii.

Herisri peakuusinap:

1. AnkangapIpIH AETUAPOLMKIN3AUSACH MEH H30MEPU3ALIHUSCHL.

2. ANTBIMYHIICTIKTEpAIH JETHApICyl MEH MHKIIIH KEHEUTyl apKbUIbl OeCMYIIeIiK
HadTeHIEPIiH AETUIPIICHYI.

3. AJNKeHIep/iH UKIOICTHIPIICHYI.

4. Xo1I nicTi KOMIpCYTEKTEPIiH ACAUTKUHICY1 MEH IEeTUAPOKOH ICHCAIIUSCHI.

Karanmmsaropmap perinae KypamblHAa MoimOneH, IuiaTuHa, penuid, Al2Os  Oap
OM(YKIIMOHAIBI KaTAIU3aTOPIap bl KOJAAHBUIA B,
Meranaapra 6ailIaHBICTHI:
- 1utatrGopMHUHT (TUTATHHA - KaTaJln3aToPhI);
- peHu(OpMUHT (PEHHI - KaTaIu3aToOph);
- MOJMOJEH/ 1 KaTaau3aTopaarkl pu(OpMUHT O0JIBINT OeiHe /I
["a3Topi3/i OTHIHABI OHIIPY )KOHE OHJICY

["a3Topizmec OTBIHFA mabuzu, CUHMemuKaivlk XKOHE Oacka 6HOIpicmiy KaloblKmapvl
xkaTanbl. TaOurura aTaTeiHAap: TAOWFH ra3, MyHalaa epireH inecre ra3aap. CHHTETUKAIBIKKA
JKaTaTeIHAAp: 1) KAaTThl OTHIHABI OHJIEY KE3iHJe IIBIFAThIH Ta3jap; 2) MYHal OHAIpiCiHAeri
raszzap.

KarTel OTBIHABI ©HIEY Ke3iHAe IIBIFAThIH Ta3lapbl — nuUpoau3lik 2a3: KapThlUial
KOKCTENTEH, KOKCTEIITeH JKOHE CIAHENTIK; eeHepamopnvlk 2azoap. ayalblK, CYIBIK KOHE JKep
acThl ra3uuKalus ra3pl.

TaOuru ra31opi3 Al OTHIHAAPIBIH MIHUKI3aTTHIK KOPHI 3-caHaTKa OeiHei:
- OHEPKACINTIK KopJap;
- reoyor-()M3UKAIIBIK CaHFa HET13/CITeH KopJiap;
- MPOTHO3IBIK KOpJap;

Taburn Ta3Topi3ai OTBHIHIAPABIH KOpPIAphl skepae 60 TpiH. M°-Ii TeH, al MPOTHO3IBIK
Kopiap 200 TpaH. M3,

I'a3 Topi3mi OTHIHHBIH JHEPTCTUKAIBIK OaraiblIBIFBl OHBIH TAaOWFAaThl MEH KYpaMbIHA
OaitnmanpIcThl. ['a3bl XUMUSIIBIK IIUKI3AT PETiHAE MaiifanaHy Ke3iHAe, OHbIH KOMIIOHEHTTepl
HEMece KypaMIapblHa KalTa eHJeyre jKapamabIFbiH eckepeni. On yOriH Keieci oicTepii
KOJIJIaHAbI:

arwN
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1. Temen TemmepaTypasa.
2. Abcopbuus amici.
TemeH Temneparypaibl peKTUPUKALUS d/1CI.

MyHaiiibl 0H/IeY Ke31H e IIBIFAThIH ra3iap: iecre rasbl, KpeKUHT Ta3 j)KoHE PH(POPMUHT
rasel OOJIBIII JKIKTENE M.

Inecne ras «Maiinel» raspapra sxatamsl. Ce6e6i xypambiaga Ci-Ca (50 /M neitin)
aJIKaHIapAaH 0acka IMEHTaH OYbBIH JKOHE KOFaphl KOMIPCYTEKTEPACH Kypalia bl

Liecnie ra3nbiH OeiHreH QpakiusIapbl KeJIeCiHaelH KO IaHbLUIaIb.

- DTaH/IbI — MUPOJIU3 MIMKI3aThI XJIaIOTeHT PETIH/IC;

- Ilpomanapl — MUPONHM3 IMIWKI3aThl XJIQJ0AreHT, >KeKe ra3 OeH KaMTy MakKcaThIHa
TYPMBICTBIK CYHMBIK T'a3;

- OyTaHIBl JKacaHIbl KaydyK OHIIpICIHJAE JKOHE MUPOJIU3 IIUKI3aT, TYPMBICTBIK CYHBIK
rasra KOCBIMIIA KOCBIHBI, aBTOOCH3WHIC KOCIaap;

- U300yTaHIbl - U3OMPEH]II KaydyK )KoHE OyTHIKaydyK eHIIpiCiHAe MIHMKi3aT peTiHJE,
AJKUJIZICY PEareHTi peTiH/E;

- IEHTAH/BI - TUPOM30CH N30MEpH3AIHsIFa IIHKI3aT,

- M30TICHTAHbl - M3OMPEH/II KaydyyK OHIIPICIHIAE IIUKI3aT PETiHAE, >KOFapbl OKTaHIIbI
OCH3UHHIH KOMIIOHEHTI.

KpekuHr ra3elH eHJiey Ke3iHJe MpOoIaH NMPONWICHII (pakius alblHAJbl. OJapjabl —
deHon, aneroH, OyTaHOJN, CHUHTETUKAJIBIK OKYFBINI 3aTTapAbl OHIIPYJE IIUKI3aT pETiHIe
KOJIIaHbLIa b

N300yTanapl alKWIIIey apKbUTbl CYHBIK HM30aiKaH anajsl. OHbl OCH3WHHIH OKTaH CaHBbIH
KOTEpY YIIiH KOJIaHbLIa bl

Kokc ra3eiH eHIeY apKbUIBI, TOMEH TeMIIepaTypaaa oHACY apKbLUIbl CYTEeTiH OO anabl.
Meicansl, -47.0°C-ta stunen men nponuien, -161.5°C-ta meran, -183.0°C-ta orreri, -191.5°C-
Ta KeMipTek okcHi, -195.8°C-Ta a3or, -252.8°C-Ta cyTeri KOHIEHCAIMAFA TYCEIi.

KatThl OTBIHIBI Ta3UUKALIHASIIAY .

Kartel  oTehiHIBI Trasudukanmsimay rereporeHai  kartamucciz  mpomecc.  IIpomecc
KBUIIAMJIBIFBl  OTTETIHIH, CYTeTiHiH, JaudQdy3us IKbUIIAMIBIFBIHA KAPThUIAH  TOTHIKTHIPY
MIPOIIECiHIH JKbUIIaM/IbIFbIHA OAaHTaHBICTHI.

C+02eC02-Q
C+H20 « CO +H2 +Q

KatTbel oTBIHIBI Ta3ay Ke3iHae ayaHbl maiaanany apkeuibl - 30%CO, 5,0%H2, 4,0%CO2,
1,0%CHa4, 60% N2 6ap ayansl nen atajgaTblH Ta3 anajibl.

OTbIH - OYJ1 TaOKWFU YKOHE JKACaH bl KAHFBIII OpraHUuKabIK 3aT. OJ KbIITy SHEPrUs Ko31 FaHa
eMeC XHMUSUIBIK OHEPKICINTIH MaHbI3Abl MIMKi3aThl Oonbin TaObuTafpl. OTHIHHAH Kaydyk,
TUTACTHKAIBIK Maccaiiap, 0ostyiap, THIHAUTKbIITap ajibiHaabl. OThIHIAPIBI KOJJIaHy OapbIChIHIAA
oJlap/ia ©TeTiH MPOIECTEPIiH TYPiHE Kapail SAPOIIbI )KOHE XUMHUSIIBIK JIeT OeIeIi.

SAnponsl OTEIHAAPIA YPHEPTHUS ayBIP AIEMEHTTEPIIH SAPOJAPBIHBIH OOTIHYIHIH HOTHXKECIHIIE,
QT XAMUSJIBIK OTBIHAApAA - OK30TEPMHUSIIBI TOTBIFY-TOTBIKCBI3IAHY PEAKIUSITAPBIHBIH
HOTIOKECIHJe maiiina Oomazsl. OTBIH arperaTThIK KyWiHe OaMIaHBICTBI a3, KAaTThl, CYHMBIK, aj
IIBIFY TETiHe OalVIaHBICTHI - TAOWFU KOHE >KacaHabl Oonbin OemiHeni. OTBHIHHBIH MaHBI3BI
epekie. O OHEPKACINTIH Kal cajachlHaa OOJMAChIH, aybUIIApyalllbUIBIFBIHAA, Vi
NIapyanIbUTBIFBIH/IA TSI OPBIH ajaIbl.

OTBIHHBIH KYPaMbIH/Ia HETI31HEH KOMIPTEK, CYyTeK, JKoHEe OTTeK 0oaapl. KeMipTeKmeH cyTek
HEFYPJIBIM KoIl 00JIca, COJI OTHIHHBIH KBUTY OeprillTiK KaOiieTi ;korapbl 00 Ibl.
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TaOuraTTa Ke3qeceTiH oThIHAp (aFallTaH OacKaaapsl) JKEp/iH ayachl3 ap TYpJii KabaTTapbIHaa
OCIMIIK KaJIIBIKTAPBIHBIH IMipyiHeH maiiga 6osanbl. OHBI rymMyc (Kapa Imipik) Jen  aTaijbl.
MyHBIH 1LIHAET] €H Kachl — IIBIMTE3EK.

[IpiMTEe3eK - OCIMAIKTED KAJAbIFbIHAH XHMHAJIFAH MACCAaHBIH KOMIpre aiHaly CaThICHIHBIH
anFanikel eHiMi. bliaransl Moil, ayaHblH anmacybl Oasy eTeTiH 0ardakrapia MYKTI ©CIMIIKTEp/IiH
TOJIBIK  bIABIpAMAaraH  KaJJAbIKTapbIHAH xuHanagel.  LpIMTe3ekTiH — TY3UIyiHzAe
MHKPOOPTaHM3M/CPAIH KaThIHACYBIMEH KYPETiH OMOXUMUSIIBIK MpoIiecTep 0acThl OPBIH allajbl.
byn npornectepiien amopdTHIK JKaHFBIII 3aT - TyMyc Ty3uiemi. ['yMyc Mesiepi IMIBIMTE3eKTiH
BIIIBIpay AopexeciH kepceredi. IlIpiMTe3ekTiH maiga 00Ny yakbIThIHA Kapail Tyci opTypii
OoJIaIbl.

[IIeMTE3eKTI XKaKKaHIA Kyl KON Kaladbl, COHABIKTAH OHBI JKEPriUTiKTI OTBIH pETIHJEe
konmanaabl. [IbiMTe3eKTi KypFak aiinaca, OipHere Oaraibl XUMHUSIIBIK ©HIMACP OOJIHII IIBIFBIII,
HIBIMTE3€K KOKCHI Kanaabl. [IIbIMTe3eK KOKChIHA KYKIPT a3 O0JFaHABIKTaH OHBI )KOFAPHI Carlajbl
HIOMBIH KOPBITYFa KOJITaHAbI.

Kaz0a xemipnep - OTBIHHBIH €H KeIl TaparaH Typi. bys epre 3amaHjarbl araiitapblH ecy
MpOLECiHAC aya KaThIChl TOKTAJIFAaHHAH KEHIHT1 TY3UIreH 3arTtap. MyHail mpoliecc Ke3iHae araii
KYpaMbIHaH OTTEK TIEH CYTEeK OemiHiN IbFaasl. JleMek, KamabFbIHIa KeMipTek keoeiieni. Kemip
HEFYpJBIM €pTe TY3UICe, COFYpJbIM ImIiHIe KeMipTek keOipek Oomambl. Kazba kemipriepai
TIKeNeH xKaryFa J1a, 9pi OTBIHHBIH OaralibIpakK TYpJIepiH — KOKC, CYWBIK OTBIH, T'a3 TYPIHJETI OTHIH
na anmyra aa nadnganadaael. bisnin emimizne Kaparannbr men ExiOactysna kemipaiH KOpbI ©Te
KOTl.

KoHpIp KeMip - HIBIMTE3€KTEH THIFBI3JBIFBl JKOFAphl KoHE Maiijga OoiFaH Mep3iMi y3ak
OCIMJIIK KaJJBIKTaphIHaH Ty3ineni. KemipiepmiH immiHaeri »Kacekl jKaFbIHAH KIIIiCi, KYJ Kerl,
COHJBIKTaH OHIIPIICTIH XepiHae KoiaaHblianasl. COHFBI Ke3/1e KOHBIP KOMIp/Ai KaTalau3aTop
KATBICBIHAA CYTEKICH apallaCThIPBINT (THAPOTEHICT - CYTEKTEHAIPIN) KbI3ABIPY AapKBUIBI -
OeH3uHTe, KepocuHTe, aiHamabipaabl. COHBIMEH KaTap TYpPJi CHHTETHKANBIK 3aTTap, ra3 >kKoHe
TYPJi THIHAWTKBIIITAp OHAIPY YIIIH KOJAaHaabl. | eHeTHKamblk OenrinepiHe Kapail OHBI THIFBI3
YKoHEe OOpIBUIIAK JIETT €Ki TOMKa Oese/i.

Tac xemip - KOHBIp KeMipre KaparaHga OCIMIIK KaJIJBIKTapbIHBIH KeOipeK MIipyiHeH
TY3UIT€H, aHFbII Maigansl Ka3oa. KypambiHoa keMipTek Moyl Ooyiabl, THIFBI3ABIFBI KOHBIP
KeMipJieH xorapsl. Tyci -Kapa, Kapa Cyp, ajl CHIPTHI JKbUITBIP XKOHE KYHTIPT OOJIBIT Keesi.

AHTpalMT - TYMYCThl Ka30a KypamblHIAaFbl KOMIPTEKTIH KaTThl ©3repreH Typl. AHTparuT
©3JIiriHEeH TyTaHOA/IbI, KacHeTIiH ©3repTHeli, OHBl Y3aK YyakKbIT cakrayra Oomansl. OHBI
KOKCTETeHJIe YIIKBIII OPraHUKAIbIK OHIMJEp, Maillibl 3aTTap, aMMHUAaK ajblHAJbl. AHTPALUT
YKaHFaHJIa ©Te YIIKEH XKbUTy Oepei, cosl cebenTi JoOMHa MemTepinae KoIaaHaIbl.

JKanFpIm ciaHer - kep KbIPTBICHIHIAFBI CY OCIMIIKTEPI MEH Cy/1a TIpIIUTIK €TEeTiH KaHyapJap
KaJIJIBIKTAPBIHBIH ITPYiHEH TY3UIel, cyTerire ote 0aii 60manbl. JKaHFBINI CIaHEITIH KYpaMbIH/IA
COHBIMEH Oipre MHUHEPAJIIbI KOCBUIBICTApAA (OKTAC) Ke3/IeCe/Ii.

MyHaii - XbpUTybI Kol OepeTiH Oarayibl OTHIH. Bipak OHBI OTHIH peTiHJIE MaiaJaHFaHHAH
0acka XUMUSITBIK OHJIEY apKbUIBI MOTOP OTBHIHBIH MalllMHA MalIapbIH KHE TYPJi XUMHUSUIBIK, ocipece
ra3 TYpiHZeTi eHIM/Iep ajiFaH Maniabl.

Taburu Ta3 - Kep KbIPTHICBIHAH OOJIHIN IIBIFATHIH JKaHFBIN ra3. HeriziHme MeTaH KoHe
0acka KaHBIKKAH KeMipCyTeKTep/AeH Typaabl. TaOuFu ra3/pl eTe KyaTThl, opi ap3aH OTBIH PETiH/Ae
naifjanaHyMeH Katap, OpraHUKalIbIK CHUHTE3Te, dcipece Kasipri Ke3[e oTe opKeHEeN Kele KaTKaH
MOJIUMEP 3aTTAPBIHBIH CHHTE31HIC KOJIAHBUIATHIH, YKOJIOTHSIIBIK JKaFbIHAH KOJIAWIBI IIHUKi3aT
peTiHae KapacTbipraH aa TuiMAil. OTBIHHBIH allyaH TYpJiriHe KapaMacTaH oJapibl ©HJEreHJe
KOJIJIAaHBUIATBIH XUMUSIJIBIK OAICTep Typi JkKaimmbiiama Oombim  kenemi. OTBIH - KOFapbl
TeMmreparypaga eHjaedeldl. bya mpouecTi THUAPOTCHETHKANBIK JAeN aTaiapl. [pek TiTiHeH
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aynapranja '"rupo'- oT, "reHoc"- HIBIFY JIereH MarblHaHbl Ounaipeni. TemeHri temmeparypaja
OTBIH/IBI KBIIIKBLI, CUITI T.0. peakTUBTEP KOCY apKbUIbI OHICH 1. MbIcanbl, Oy o/iCcTi aFamTaH
LEJUTI0I03a, 3TUJI CHUPTIH ally YIIiH KOJJaHaJbl. OHJEY 9iicTepl yKcac OOJFaHbIMEH OpTYpIIl
OTBHIHHAH aJbIHATBIH OHIMHIH MeJIIepi, KypaMbl 9p Typiai Oonaapl. OTBIHHBIH HeETi3ri
SHEPreTHKAIBIK CUTIATTAMAChIHA -)KaHY KBLTYbI )KOHE YHEPTHSI CHBIMIBUTBIFBI )KaTaIbl.

JKaHy >KbUTYBI JIen - OTBIHHBIH OIpJIiK MaccachblH HEMECe KOJIEMiH KaKKaHAa TY31JIETiH KbUTY
MOJIIIIEPiH alTa bl

DHeprusi CUBIMJIBUIBIFBI JICTI - OTBIHHBIH O1pJIiK KOJIEMiHET! MOTCHIIUANIbI KbIUTYy MOJIIIEPIiH
aitragel. On keaeMMeH oenieHei. KaTTel koHe CYHBIK OTHIH KYPAaMBIH/IA JKAHFBII OPTaHUKAIBIK
3aTTap MeH >KaHOAWTHIH MUHEpayabl 3aT Oeumiri Oosanabl. OTHIHHBIH OpPraHUKANBIK OOIiriHiH
HETI3r1 AJIEMEHTTEpiHE - KOMIPTEri, CyTeri, OTTeri, COHBIMEH KaTap a3 MeJepie a30T, KYKIpT
koHe T.0. smemeHtrep Kipeai. OTBIHHBIH MUHEpaIIbl OCNiriHe OHBIH BUIFAIIBUIBIFEI JKOHE
OeliopraHuKaIBIK KOCBUIBICTAp, KaJIbIUH, ATFOMUHHMA, TEMIp, KAJIWH, HATPUN KOHE METAIAap/IbIH
CUJIMKATHI, pocdaTsl, CyIbPuATEPI, CyIbaTTapsl Kipe/i.

KypaMmbIiHAaFrel BITFAl MEH MHHEPAIbI 3aTTap OTHIHHBIH JSHEPTETHKAIBIK KOPCETKIIIH
TOMEHJIETIN, KATThl OTBIHIBI TAaChIMaJjayFa KETETiH HIBIFBIHABI ©Cipe/i, OHAEY TEXHOIOTHSICHIH
KubIHAaTa el OTBIH KypaMbIHIA KYKIPTTIK KOCBUIBICTBIH KON OOJIybl Ja KOINTEreH 3HSHJIBI
KOpIHICTep TYFbI3aAbl. MbIcajbl, KYKIPT JKaHy Ke3iHJE arpeccuBTi, TOKCHKaIbIK SO2 Ta3blHa
alfHaJIBINI TIPIIUIIK MECIHE YKOHE FUMaparTapra 3UsHAbI 9cepiH Turisenl. MplHa KecTeleH Kenbip
TaOUFHU OTBHIHAAP/IBIH KYPaMbIH KOpyTe 00Iabl.

Kazipri ke3ne OTBIHHBIH KaXeTTUIrl >KbUIJaM ecyle. OHEpKICINTepHiH JaMybIHaH, XaJbIK
CaHBIHBIH KOOCIOIHEH TaOUFU YHEPTrOpecypCTap/IblH, OHBIH IMIIHAEC OHAW OHAIPIICTIH, SHEPTUSICHI
KeIl, TPAHCIIOPTTA Maii/laiaHaThIH, dCipece Ta3Topi3/l JKOHE CYMBIK SHEPIUSHBIH IHIBIFBIMBI APTTHI.
Ocbutaif  AJEKTPOIHEPTUSHBIH KOINTEeN KOJJAAaHybIHAH KeiOip enaepae TaOWFW OTBIHAAD
JKETKUTIKCI3 0osa 6acTapl, coil ce0enTi MyHalabIH, TAOUFU a3 bIH KYHBI apTyJa. by oTbIHHBIH
TYpJiepi TeK MyHail IIbIFapblUIaTBhIH elifiepAe FaHa Oap, ojlapAbl OCbUIail KeNTel KOJJaHAaThIH
0oJica, KOpPJBIH a3al0bl MYMKiH. AJl KATThl OTBIHHBIH KOPbI MYHall MEH TaOWFW TaszFa KaparaHja
KeTl.
KatTsl OTBIHIBI XUMUSUITBIK OHICY
KaTTel OTBIHIBI ©H/EY KaTAIMTHUKAIBIK €MeC TIeTeporeH/i MpolecTepre Heri3aenreH. by
MPOILIECC JKOFaphl TEMIIEpATypasia «KaTThI-Ta3», «KaTThI-CYWbIK-Ta3» *KyWeciHnae, sFHU Ken (asana
Ky3ere acelpbuiaibl. Tac kemip koHe Oackala KaTThl OTHIHIAp KbI3JIBIPY OapbICBIHAA KypAeni
©3repiCKe YIIbIPAU/IbI, SFHU KaHAIaH KaTThl, CYHBIK KOHE Ta3 Topi3/l eHimaep Ty3iieai. Karre
OTBIH/IBI )KOFapBl TEMIIEPATypaia OHJeY MbIHaIal 9licTepre OemiHei:
1) MUPOITU3;
2) razudukanys Hemece ra3laHibIpy
3) THIPOTEHU3AIMS - TUIPICY
1 TIuponu3 omici - Oy OTBIHABI aya kKibepMmel >kaObIK peakToprapAa KbI3IAbIpyFa HeTi3/IeNTeH.
Kp3apipy OapbiChbiHIAa OTBIHHBIH KOMIIOHEHTTEPIHIH KYpPbUIBICHI TEPEH XUMHSUIBIK ©3Tepicke
yiipipaiiapl. [Iuponu3 ke3iHAeri XUMUSIIBIK ©3Tepic - OyJI YJIKEH MOJeKyJIalapAblH Kili
MoJleKynanapra OeniHyi. bemiHy ke3inme maiga OoyiFaH eHIMIEP CKIHINI PET ©3repicKe
YIIBIpAWIbl, SIFHU TMOJMMEpU3alUATIaHaAbl, KOHACHCALUAIAHAABI, JCalKHpJICHEIl >KOHE
apoMaTH3alusUIaHaabl. AJBIHATEIH ©HIMHIH KOJJIAaHBUTYbIHA OaiIaHBICTBI TMHPOJU3AL 9P TYpIIi
TEeMIIEPATypaHbIH apalbIFbIHAA KYPri3edi:
a) TOMEHT1 TeMIlepaTypaja >KYpri3ijeTiH MHPOIU3MAl - JKapTbulail KOKCTey jaen ataimel. O
500-800°C TemnepaTypaa sxKypei.
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6) XKoFapsl TeMIepaTypaia JKypri3ileTin THpoIm3/i - Kokcrey fen artaiimst. On 900-1050°C
TeMIepaTypaa sKypeii.

2. Tasuduranus - Oy KATThl OTHIHHBIH OPTaHUKAIIBIK OOJIITIH KAHFBIII Ta3Iapra alHaIeIpy. by
npouecc 1000°C Temmeparypaja ayameH, cy OybIMEH HeMece OIapblH KOCHaaapbIMeH
TOTBIKTBIPY apKbUIBI Ta30reHePaTOP/Ia JKy3ere achIPhUIAIBI.

3. Tuaporenmsanys - Oy KaTaIM3aTop KAaThICHIHIIA, )KOFAphl KBICBIM MEH TeMIIepaTypaja, OThHIH b
CYTEKIEH OHJIEY apKbUIBI KYpEeTiH mporiecc. [miaprney OapbIChiHIa OTBIHHAH CyTerire Oait
YKaHa OHIMIED TY3UIeIl.

Kokcrey npoueci 6apbichinga, sFHM aya xioepmeii 900-1100°C temmepaTypana Tac kemipai
KBI3JIBIPFaH Ke3J1e, HEeri3ri TepT 3ar Ty3uiedi, KaTTel kKeMip/eH TY3UITeH OHIMIEP/IiH arperaTThiK
Kyl opTypii Oonanmel: KaTThl ©HIM-KOKC, CYWBIK OHIMJIEp - Tac KOMip HIAWbIpbl, MIMKI OSH30II,
HIAKBIP aCTHI CYBI, Ta3/Ibl OHIM - KOKC Ta3bl.

Kokc - kapa, karTel, keyek matepuan. OHBI METaTyprusiia, razudukanuanga, KaabIui
KapOUIiH OHIIpYAC KOJITaHAbI.

Tac xemip ImaibIpsl - TYTKBIP, CylaH ayblp, Kapa-KOHBIP, ©3iHE ToH uici Oap cyibIK 3aT. Tac
KOMIp HIalbIpbIHAaH OEH30J1, TOJIYOJI, KCHUIIOI, (DeHOII, KPEe30Jl, TUPH/IHH, HACTAIIIH, aHTPAIICH JKOHE
0acka J1a MIaCTUKAIIBIK MaCCaHbI OHIIPYTe KepEeK 3aTTap anaibl.

[Iuki 6eH30: - KYKIpT KeMipTeri, O€H30JI, TOJIyO0JI, KCHIIOJN JKOHE 0acKaia 3aTTapJaH TYPasbl.

[aifbIp acThl Cybl - aMMHUAKTBIH KOHE aMMHUAK TY3/IapbIHBIH AJICI3 Cyibl epitinaiiepi. [laiisip
acCThl CybIHAaH aMMHUAKTBI OOJIIIT aJIbII, THIHAUTKBIII OHIPICTEPiHIC KOJIAaHAIbI.

Kokc rasel - cyreri, MeTaH, 3TWJICH, KOMIpTeri OKCHl, a30TTaH Typaapl. Omapasl OTHIH >KOHE
OaraJibl IIHUKi3aT pETiHE MaiaaHa bl

Koxcrey nporeci 1735 sxpuibl Aurmmsiia mbiFapbuiisl. XX FachIpIblH OpTachiHA JI€HiH KOKCTI
TeK METAJUTypTHs/ia IIOWBIH ayly YIIH FaHa OHMIpAl. AJ Tac KeMip MAaWbIPBIHBIH, IIHKI
OCH30JIBIH OyJapblH KOHE KOKC Ta3blH, aMMHAKTBl aTMoc(epara IIBIFaphI KiOepai Hemece
nemTe eopreai. XIX FachIpAbIH EKIHII JKapTHICBIHAA OEH30JIJIaH HHUTPOOSH3OJIBI KOHE
HUTPOOCH30JIaH aHWJIMH]II CHHTE3/ICY MKOJIbI alllbLIIbI. ByJ1 sKaHAIBIKTap IbIH AlIbLTYbI OOMBIHINA
QHWIMH - OOSFBIII OHEpPKACIOiHIE, (apMaIleBTUKAIBIK >KOHE JKApPBUIFBINI 3aTrap OHIpY
OHepKaciOiHAe Heri3ri mmukizat 6ombin caHanasl. Con cebenTi Tac KoMip MIAMBIPhIH KOHE HIHKi
OCH30//IBl  KaJABIK PETIHJE TachbIMaJJall, HETI3T1 JKOHE MaHBI3bl OHIM pEeTiHAe KoJaaHa
Oactanpl. COHBIMEH KOKCXUMHUS OHJIIPICIHIEC KOKCIICH KaTap OSH30J1, TOIyOJ, KCHIIOM, HaTaJvH,
aHTparleH, GeHoJ JkoHe OacKa J1a eHIMIEp albiHa 0acTasbl.

Hlukizatr peringe kokcteyre «K» mapkansl kemip KoimaHbeuiaabl. «K» mapkambsl Kemip
JKOFaphl TEMIIEpaTypasia *KakChl OPTEHIN, KEYeKTi *oHe Oepik KOKC Ty3elmi. | TOHHa Kyprak
kemipaen 700-800 kr kokc, 25-50 Kr TackeMip CMOJACHI )KOHE KypamblHIa 3 KI' aMMHaK JKOHE
10 xr muki 6en3oubl 6ap 300-350 M ra3 ambIHaIbL.

XKaprputaii KOKCTEy IereHimi3 - KaTTbl OTBIHHBIH TOMEHTT COPTHIH (Tac »oHE KOHBIp KeMip,
claHenTap) TeMeHri Temnepatypana (500-550°C) ayackl3 KbI3AbIpY MpOIIECi.

XKapreinait KOKCTEYIiH OHIMIEPI - )KapThlIail KOKC, MANBIp XKOHE Ta3.

Keli0ip KaTThl OTBIHIAPIBI )KAPTHUIAH KOKCTEY OapbICHIHIAFbI TY3UITCH OHIMJIEP/IIH CUTIaTTaMachl
TOMEHJICT1 KECTe/Ie KOPCETIIreH.

Kokc rasein eHiey. Koke kamepachiHaH MIBIKKAH ra3/ibl - Typa KOKC ra3sl Aemn aTaiasl. Typa
KOKC Ta3blHAH TAacKeMip MIANBIPBIH, MIAWBIP acThl CYBIH, aMMHUAKThI, OCH30JI JKOHE OHBIH
TOMOJIOTTapblH, HaQTaINH, KYKIPTTI KOHE LMaH/bl KOChUIbICTapabl Oemin anyra Gomanbl. Ockl
KOCBUIBICTapJIaH Ta3apThUIFaH Ta3lbl Kepl KOKC Tas3bl Jen aTaiael. KOoKC Ta3pIHBIH Kypambl -
CYTeTi XKoHE METaHHAH TYPaJbl.
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OTBIHIBI Ta3NaHABIPY - OYJI OTBIHABI OHICYIIH TaHBIMAJIBI MpoLECTepiHiH Oipi. by
MPOIIECC Ta30r€HEpaToOp ammaparbiHAa S>KYpri3iaeai. AJBIHFAaH Ta3 - TEHepaTop Ta3bl Jem
aTanmazapl. ['eHepaTropaarbl OTBIHIBI ra3ra alHAIIBIPY VIIIH TEHEpaTop apKbUIbI aya HeMece Cy
OyblH ypaeimi. byn Kke3me ayaHbIH KypaMbIHIArbl OTTETl HeMece Ccy Oybl OTBIHMEH
(kemipTerimen), orrerimen apekerrtecin kemipreri (1) okcuain Ty3emi.

2C + 0, - 2C0 + Q

Ocsl mporiece GapbIChIHA ayalibl TeHEpaTop rasbl Ty3iaeni. by ke3ne ayaHbIH KypaMbIHIaFbI
OTTETi KOMIPTETIMEH OpEeKEeTTece/dl, ajll a30T e3repicci3 Kajalpl. Ayajbl T€HEpaTop Ta3bIIbIH
Kypambi 34,7 11 kemipreri (1) okcuaineH sxoHe 65,3 % a30TTaH Typajbl.

Erep reneparopra cy OybIH OepeTin 0osica, OHJa CyJIbl TEHEPATOp Ta3bl TY3UIe .

C+H0->CO+H,-Q

CoHJIBIKTaH T'eHepaTop Ia3bl XMMHUS OHEPKICIOIH/IE MIMKI3ATThIH JKOHE JKbUTY 3HEPTUSCHIHBIH
K631 0okl TabbuTabl. ['a3aanapIpy npoliecinae reneparop raspiaa kemipreri (1) okcumi xone
cyreri Meimepi kenm Oomanael. On yIIIH MbIHA peakUUsUIapAarbl Tele-TeHAIKTI OHFa Kapail
BIFBICTBIPBIIL, XKOFAPhI XKbUITAM/IBIKTA KYPri3y Kepek:

2C+0, ->2CO0+Q
C+H,0->CO+H,+Q

byn peakuusiinapaarsl Tene-TEHIAIKTIH BIFBICYBl TEMIIEpAaTypaFa, KbICHIMFA TOYEJAl KOHE
onmapablH ocepi Jle-lllatenbe NpUHIUIIMEH aHBIKTadaAbl. ODK30TEPMIBSUIBIK peakuusuIapaa
ra3fjaHiblpy JI9PEXKECIH IHKOFapbulaTy VUIIH TOMEHI1 TeMIieparypa, ajid SHIOTEPMHSIIBIK
peakuusaiapia JKOFapbl TemmepaTypa KaxkeT. JKorapbliarbl peakiusuiapAa peakiysIacyIlbl
3aTTap/IbIH KeJIeM1 ece KYPETIHAIKTEH KbICBIMHBIH JKOFapblIaybl 9Cep €THeial.

["a3manaplpy KbUIIAMABIFBIHA NPOLECTIH HOTHXKecl Kem acep ereni. KarTel OTBIHHBIH
ra3naHybl rereporeHai npouecc. JKorapblgarbl peakUUsUIapAblH — KbUIIaMIBIFBIHA  KaTThl
OemiiekTiH OeTKi KabaThlHA KEJETiH OTTeriHIH Auddy3us KbUIIaMIbIFbl HEMECE Ta3 aFbIHBIMEH
KEJIETIH Cy OYBIHBIH XbUIAAM/IBIFbI )KOHE opeKeTTecylll (a3anapablH 0eTKl KaOaTbIHbIH KaHaCYBI
ocep erenmi. [a3maHApIpynbl >KOFapbl SKbIaMiabIKeH >kyprizy ymriH 1000°C rtemmepatypa
KOJIJaHbLIa/bl. Byn Temnepatypaaa peakiyst >KbUIIaM/IbIFbl ©T€ dKOFaphl, COHABIKTaH ra3aH/bIpy
MPOIIECIHIH JKANIMbI KbUIIAMIBIFBl peareHTTepAiH aud(y3us KeUITaMIBIFEIMEH aHBIKTATIABL.
byn mpouece muddy3usnbik aitmMakTa oTesl, OHbI KOOIHECE Ta3 arbIHBIHBIH >KbUIIAMIBIFBIHBIH
KOTepLITyiMEH aHBbIKTal bl Erep KaTThl OTBIH/IBI YCaKTaca, OH/1a XKbUIIaMIbIK eceli. JKorapblaarsl
peaxuus HoTHXKeciHAe Ty3iareH CO xone Hz Oip-OipimeH opekerrecesni:

C + 2H, — CH, + Q
CO + 3H, » CH, + H0 + Q

byn peakumsutap KeJieMiHiH Kimmipeldyi apKbUIbl JKYpPeli, COHIBIKTAH TEIMe-TeHIIKTI MeTaH
ary OarbpIThIHA Kapal BIFBICTHIPY YIITIH KbICHIM KOJIIAHBLIA b,

4. NamiocTpauMsJIbIK MaTEePUAJI:

- KEeCTe;

- nmpe3eHTaiyst Microsoft Power Point.
5. 9neduerrep

Heri3ri:
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Ka3ak TiaiHge
1. Xumusanslk TexHomorusi Herizaepi: okyneik/ bl. K. ToiibaeB [xk. 6.]; KP BFM. - Anmartsl :
JKIIC PIIBK "Mayip", 2011.-296 6et.- (KP JKorapbl OKy OpbIHIApBIHBIH KaybIMIACTHIFbI).
2.XuMHsl eHIPICIHIH HETri3ri HpolecTepi MEH ammapaTTapbl: 3epTXaHalblK MPAKTHKYM: OKY
kypausl / L. III. HypceitiToB. - Anmartsl : OBepo, 2014. - 140 Ger. c.
3.Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

opbIc TLTiHaE
4. Kaxupoa, H. K. OcHoBbl dapmaneBTuueckorr OuorexHosioruu: yue6. mocoobme / H. K.
XKakupona, H. K. baiizonnanos, 3. b. Cakumnona. - Anmarts! : U3a-Bo KasHMY, 2008. - 256 c.
5.Kaxkupora, H. K. O6mas xumuueckast texHosorus: yue0. mocooue / H. K. XKakuposna. - ; Pek.
VYu4eb.-metoquya. Coserom yH-Ta uM. C. J[. Achenauspona. - Anmartsl : DBepo, 2013. - 119 c.

3JIEKTPOH/IBI HachbLIbIMAAP:

1.YcmanoBa, M. b. XXanmber xumust [DnekTpoHHBIA pecypc] : oKy Kypaisl / M. b. Ycmanosa. -
OnekTpoH. TekcToBble naH. (19,1 MB). - Ockemen: "MynbTumenns 3eprxanacsl”, 2007. - ai1.
onr. guck (CD-ROM).

KAO s51exkTponab! pecyperap
Dnexrponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecniyOninkaHckas Me:KBY30BCKasi aieKTpoHHas oudnuorexa (PMOB) — http://rmebrk.kz/
[Tudposas 6udarnoreka «Aknurpress» - https://www.aknurpress.kz/
OnekrponHas oubdanoreka «murpady» - hitp://www.elib.kz/
Dnurpad - mopraja MyIbTHUMEIUIHHBIX yueOHnkoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(GOPMAaIMOHHO-TIPaBOBas cucreMa «3any - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

6. bakpliay cypakrapsl ( Feedback kepi 6aiisianbic):
1. MaHpI316I MyHall ©HJICY OHIMIEDI:
A) 6eH3UH, KEpOCUH, Ma3yT, MalllaylIsl Maiiap
B) 6en3om, KykipT KBITIIKBUIBI, Ma3yT, THTIC
C) 6en3uH, Ba3eauH, Ma3yT, aMMHUAK
J1) xanbiuii cynbdarel, OCH3UH, COJIIP Malbl
E) Gensun, kepocuH, 6eopraHuKaIbIK3aTTap
2.MyHaip1 OipiHII peT eHAeY Heri3i:
A) Genex (ppakuusIaabIH KaifHay TeMIlepaTypalapblHbIH albIPMAIIbLUIBIFBI
B) Oesiek XUMUSIIBIK peaKIUsIIAPAbIH TEMIIEpATypajJapbIHbIH ailbIPMAaIIbUTBIFbI
C) opraHuKabIK koHe OeffopraHUKaIbIK KOMIIOHEHTTEP/IIH opeKeTTeCyi
J1) Genex dpaknusiiap MEH KocIaaapablH 100°C-ne KaiHaYbI
E) xaTanmu3atoabIH koHE KBICBIMHBIH KATBHICYBIMEH BIIABIPAYHI
3.MymHaiinsl Gppakuusiiapra 6ey mporeci:
A) pextuduxanus
B) nonumepuzanus
C) cononumepuzanus
M) mnatgopmMuHr
E) pepopmunr
4 MyHaii eHzey Tocii:



https://e-lib.skma.edu.kz/genres
http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
https://mbook.kz/ru/index/
https://zan.kz/ru
https://www.cochranelibrary.com/
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A) athopMuHT

B) nonumepuzarnus

C) cononumepuzanus

J1) abcopOuus

E) ancopOmus

5.MyHnaii ¢pakuusuIapbIiHaaFbl OCH3WHHIH TEMITEpaTypaJIbIK epeKeci:
A) 170°C neitin

B) 350°C neitin

C) 450°C peitin

J1) 350-500°C

E) 220°C neitin

6. KaTThl OTBIHHBIH TEXHOJOTHUSIIBIK KOPCETKIMITEPI:
A) BUTFaJIBUTBIK, KYJIIUTIK, YIITIA 3aTTap

B) ymma 3aTTap, *Kbutyra TO3IMAUTIK, bITFAJIIBUIBIK

C) KyNIiTiK, TAaHIAYIIBUIBIK, BUTFAIIBUTBIK
J1) BLIFAIBUIBIK, TAHAAYIIBUIBIK, KYJIIUTIK

E) buFaipuibIK, )KbUTyFa TOIMAUTIK, Ky

7. Tabury OTBHIH:
A) Tac xemip, Taburu ra3

B) KoKkc, KOHBIp KeMip

C) kepocuH, coJisip Manbl
J1) arar, skapThUTIail KOKC

E) 6en3uH, comnsip Maiibl

8.2KacaHnp! OTHIH:
A) KOKC, KEpOCUH

B) murpoun, myHaii

C) tac xemip
J1) Taburu ras, orreri

E) myHaii, aram

9. KaTThl OTBIHHBIH YHEPTEeTUKAIIBIK KOPCETKIIII:
A) 1 Kr OTBIHIBI J)KaKKaH Ke3/1e OOTHeTiH KbUTYIbIH Momepi (KIx )
B) 1 11 OTBIHIIBI OTBIHABI KAKKAH Ke3/¢ OOHETIH JKbLTYIbIH MOJIIepi (KMOJIb)
C) 1 Xr OTBIHABI )KaKKaH Ke37ie 06JIHETIH KbUTY IbIH MeJIepi (KMOJIb)
J1) 1 1 OTBIHABI OTHIH/IBI )KaKKaH Ke3/1e O6JIIHETIH XKbUTyAbIH Memepi (k/[x)
E) wUTFamabpUIbIKTBIH, KYJIUTIKTIH KOHE VIITA 3aTTaIbIH KYpaMbl

10. Taburu oTeIHIAD:

A) Tac jxoHe KOHBIP KeMip, arall, TaOufru ra3, MyHan

B) Tac »xoHe KOHBIp KOMip, aFalll, KEPOCHH, COJISIP MakbI

C) Tac >xoHe KOHBIP KOMip, KEpOCHH, CYTETi, a30T

J1) Tac >xoHe KOHBIP KeMip, KOKC, aFalll, TAOUFU ra3, MyHai

E) Tac »oHe KOHBIp KOMip, KapTblUlail KOKC, KOKCTHI ra3

Jopic Ne 9

1. TaxwipbiObl: OpraHukajiblK 3aTTapAblH TexHoJoruscel. [lomumeprni MaTepuangapiblH
TEXHOJIOTUSCHI. BHOTEXHOIOTHS.

2.Makcat: biniM amymsutapra OpraHUKanbIK 3aTTap Typaibl XKajlmbl MOJIIMET, OpTaHUKAIBIK
3aTTapblH OHIEY 9IICTEp MEH TEXHOJIOTHACH Typallbl OimiM Oepy.

3.J1opic Te3ucrepi
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Jlexuws sxocnapsl :

. Heri3ri opranukansik CMHHTE3 OHIMAEPI.

. OpraHuKaJbIK CHHTE3]1¢ KOJIJIAHBUIATBIH THIITI XUMUSUTBIK TEXHOIOTHSUIBIK TIPOIECTE.
. MeTtaHoun eHfipici.

. DTaHoJI eHIpiCl.

. ’Korapbl MoJeKy1aabl KOCBUIIBICTAP TYpajibl KAkl TYCIHIK.

. [Tormmeprepain Kypambl MEH KaCHeTTepi.

. [Tomumepnepai CHHTE3ACYTiH d/IiCTePi.

. [lmacTukanslK MaccanapIbliH TEXHOJIOTHSICHI.

. buorexnosnorus.

O N~NO Ol W —

Heri3ri nemece aybip opranukaislk cuate3 (HOC) aen caiblcThipMalbl TYpe KYPbUIBICHI
KapamaipiM, ©Te YIKCH MeJIepAe OHMIPUICTIH MaKCaTThl ©HIM JKOHE OpPTaHUKAaJbIK
TEXHOJOTHSHBIH ~0acka camanapblHAAFrbl JKapTbhUlail eHIM  peTiHAe MaialaHbUIaThIH
OpTaHHUKAJIBIK OHIIPICTIH KUBIHTHIFHI JICTl aTalaIbl.

OraH KaTaThIHAAP: CYWBIK OTHIH, MAalJaUTBIH Maiiap, epITKIIITep MEH AKCTpareHTTEp,
MOHOMEpJIEp, TMOJIMMEP MaTepUANIAPBIHBIH  IUIACTH(PUKATOPIAPHI, MECTUIUATED JKOHE
OCIMIIKTEepZIl KOpFay Kypaiaapel oHe Oackamap kataapl. JKapTeulaii eHIM peTiHIe
KOJIJAaHBUIATBIH: STWJICH, MPOMWIEH, OCH30J, METAHOJ, JTaHOJ], AlbICTUATED MEH KETOHJIAp,
OpTraHMKAJIBIK KbIIIKbLIAAP.

Omnap naiinananysiHa OaillaHBICTBI OJIAPABI €Ki TOMKa Oemei:

- apaibIK eHIMIep, 6acka 3aTTap CHHTE31H/1e NMaiaanaHbLUIaIbl;

- MaKCaTThI MaiJalaHbUIATBIH HET13T1 OHIMJIEP.

HOC rtexHonorusicblHa OHBIH  MPOLIECTEPIH  JKAIMbl  XUMHSUIBIK ~ TEXHOJIOTHS
IPOIIECTEPiHEH epEeKIIeTIeHTIH epekiIenikrepre ToH. Onapra )KaTaTeIHAAp:

1. OHIipiCTIK MPOIECTIH KO HYCKAIbUIBIFBL. O Oip KarblHaH, IIUKI3aTTBIH Op TYpJIi
TypJepiHeH anyra Oomanel. CoHmaii-ak Typii eHiMIi Oip mMKi3aTTaH aimyra O0omansl. Mbicalsl,
STWJICHHEH 3TAaHOJI, BUHUJIAIIETAT, CipKe KBIIIKBUIBI )KoHE 0acka eHIMAep anyra 6omaibl.

2. TeXHOJOTHSIHBIH KOTICTAIUSUTBUIBIFBI. bacTamnKel MMKI3aT OJIaH KapThUIail OHIM, OJlaH
JMaiiblH OHIM alblHaAbl. MpIcanbl, TaOUFU ra3fgaH - STWIEH - ATHJIEHHEH — 3TWJIEH OKCHUIBI -
ATUJICHTJIMKOJIJIAH - JIABCAH aJIbIHA/IbI.

3. ApanbIK eHIMAEpiH XYPYiHIH KOIl MapmIpyTThUIBIFBL. bBipaeid eHIM amyabplH MYMKiH
00JTaThIH TEXHOJIOTHSUIBIK YJTiCiHIH yJIKeH caHbl xoHe HOC ammapaTTapsl MEH IpOIECTEPiHiH
KOIl TYPJLIIT] JKOHE CAaHBIHBIH KONTUTIriHe OaimaHbICThl. COHBIMEH, MBICAJIbI, AllCTHIICH YKOHE
CipKe KBIIIKBUIBIHAH BUHHIJIAIETAT aly OHipici YIIIiH.

C2H2+ CH3COOH = CH2=CH - OCOCH3s

4. Typiii TEXHOJOTHSUIBIK MPOLIECTEP/Ii, KOHIBIPFbIIAp MEH OYTiH OHAIpiCTepAl, OipbIHFai
TEXHOJOTHSIMEH e3apa OalIaHbICTBI, SHEPrHsT MEH WIMKI3aTThl TOJIBIK TNaiiianaHy YIIiH
KQJIBIKTApAbl  YTUIU3AIUsIay, KYPBUIBICTBIH KAIUTAIbJBIK IIBIFBIHBIH KBICKAPTY apKBLIBI
KOOTIepaTUBTEY >KOHE >KMHAKTay. MbICANIbl, OCBIFAaH YKcac OHMIpic yHbIMAacThIpraHaa Oip
KOMOWHATTa  JTWJIEH  HETi3iHAEe  ameTajabJerdji, Cipke  KbBIIIKbUIBI,  BHHHJIAICTAT,
MTOJIMBUHUJIOYTHPAJTB JKOHE OacKa eHIMIEp OHIIPLTYl MYMKIH.

5. TeXHONOTHSUIBIK MapaMeTpiepl A7 CaKTayabl KaMTaMachl3 €TETiH, OHIM CallachiH
JKOFaphl YCTayFa MYMKIHIIK OE€peTiH, OHIIPICTIH >KOFaphl JOpEKesIi aBTOMATThLIbI.

6. Kocapnanran mporecrepai maiganany. by sxepue OipHeie peakisuIbIK MPOIecTep
MEH 3aT aJiMacy Iporectepi OIpiKTIpiAreH 00Tyl KEPEK.

OpraHuKkaiblK CHHTE3/IE KOJIAHBIIATHIH THITTI XMMISUTBIK TEXHOJIOTHSIIBIK TPOTIECTE.
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1. lanorenaey mporecTepi MEXaHNU3MI1 €Ki TOIKa OeJIiHEeI1: 1)

paguKaabl - TI30EKTI,
2) WOH/IBI - KaTAJTHTHKAJIBIK

2. l'uaponus, ruapaTtaius, Jeruaparamnus, STepuduKamnms »KoHe aMHITeY MPOLIeCTEP.
Orepudukanus - Kypaenai 3pupiaep MeH Cy Ty3Uly mpoueci. AMHIATEY Ke31H/€ KbIIIKbUIIBIK
aMUJITepl CUHTE3/IENe/I1, OHBIH Kepi OaFbIThl — aMUATIH KBIIIKBLUIFA THIPOJIN3ICHY1:

ATnKuey Ke3iHAe OpPraHUKAJBIK XKoHEe OeHOpraHUKabIK 3aTTap/bIH MOJICKYJIAChIHA AKHIACD
TONTApbIH eHT13e/1i. MbIcalbl,
1) KemipTek aToMbl OOMBIHIIIA ATKUIIICY
2) OTTEK X0HE KYKIPT aTOMIapbl OONBIHIIIA aTKHIIILY
3) A30T aTOMBI OOUBIHINIA ATKHIIJILY.
3. Cynbarray, cynbdupiey xoHe HUTPICY MPOoIecTepi.
Cynbdarray - ke3iHme Kypaem 3QupiepiH, XJIopcyiabdoH, aMuaocyibdoH xoHe SO3 KyKipT
KBIIIKBUTBIMEH TY31Ty PEaKIUsCHI KYPEIi.
Cynbdupney - ke3iHje CyIb(OKBIIIKBUIIAP KOHE OJIAPABIH TYBIHIUIAPHI ATBIHA/IEL.
Hutpiiey - ke3iHe HUTPOKOCHUTBICTAP CHHTE3ICIIC/].

4. TOTBIKTHIPY MPOIIECTEP] - OPTaHUKAIBIK NIEH MYHAHXUMHUSI CUHTE31HJIE ©6T€ YIKEH MaHBI3IbI
nporiecc. TOTBIFY TOJBIK JKOHE TOJBIK eMec 0oiaabl. TONBIK TOTBIFY Ke3iH/Ie 3aTThIH JKaHYbIHAH
kemiptek (IV) okeuni xxone cy ty3ineni. CsHs + 502 — 3CO2 + 4H20
OpraHuKaJbIK CHHTE3/IE TOJIBIK €MEC TOTBIFY/IbIH 3- TOOBI Oap.

1. KemipTek Ti30erin y30€i TOTBIFY .

2. JlecTpyKIUSIBIK TOTBIFY KE31H/Ie KOMIPTEK Ti30€TiHIH Y31yl apKbUIbI )KYPEi.
3. Bacramnkel peareHTTep IiH MOJIEKYJIajJapblH OalIaHbICTBIPATHIH TOTHIFY
Bapibik *armaiijjana TOTBIKTEIPY areHTTEPi PETiHAE OTTETi, a30T KBIIIKBUIBI XKOHE TIEPOKCHITED
KOJIJTAaHBLIAIbI.
Panukanpl - Ti30€KTi TOTBIFY 3- TONTHI MPOIECTEPACH TYPaIbl:
1. [Tapadurmap MEH OJIapABIH TYBIHIBUIAPBIHBIH TOTHIFYHI,
2. luknonapapuHiep MEH OJIAP.IbIH TYBIHIBIIAPBIHBIH TOTHIFYHI,
3. AnKnIapoMaTHKAIBIK KOMIPTEKTEP/AiH OYHIpIiK Ti30€KTEepiHiH TOTHIFYHI.

ByJ1 TOTBIFY peakuusIapbIHBIH OHIMI THIPOKCUATEP, CIUPTTEP, ajbIeTHATEep, KapOoH
KBIIKBIIAPEl MEH OJIAPJBIH aHTUAPUATEPI. ATalFaH TPOIECTepAl KbUIIaMAaTy MaKCaThIHJA
YKOHE OHIM HIBIFBIMBIHBIH TaHJIaMaJIbIFbIH KOTEPY YIIIH KaTau3aTopiiap KOJIJaHbLIA b

OHIM caJlachlH XKOHE OHIIPICTIH AKOHOMHKAJBIK THIMIUIITIH apTThIpyFa OarbITTallFaH
HOC enepkociOiHiH HETi3ri Aamy TEHACHIUSIAPhl IHUKI3aTThl, SHEPTHSIHBI YHEMCYMEH JKOHE
KaIATaJIIBIK IBIFBIHAAPABI TOMEHIETYMEH OaiiaHbIcThl. ONapsIH MaHbI3ABLIAPHIL:

1. TaObITyBI OHAll KOHE ap3aH IUKI3aTThI Mai1aTaHbUIAThIH JKaHA TEXHOJIOTHSUIBIK MPOLIECTEP/i
Kypy.

2. CuHTE3iH TIKeJeH 9JIiCIHE OTYy.
3. TanaMansl KaTaau3aTopiaapsl MaiganaHy apKeUTbl IPOLIECTEP IH TaH1aMaJIbIFbIH.
4. OHAIPICTIK caThlIap CaHBIH KBICKAPTY.
5. AnmapaTTelH KyaT OIpJiriH apTTBIPy JKOHE COHBIH €Ce0iHEH KalMTaJJIbIK IIBIFBIHIAPIbI
TOMEHJICTY.
6. ArperartapIsIH naiaiel acep K03GpPHUIUEHTIH apTTHIPY.
7. ExiHII PeTTiK 3HEPrUsl PecypCTapblH MalJaliaHy JKOHE SHEPTHs TEXHOJOTHSIIBIK YITLIepiH
€HTI3y.
Metanoua enaipici
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Meranon (metun crupti) CH3OH kaiinay temmepatypackl 64,65°C, mekTi pykcar
erinerin kounentpauus (IIJIK) 5 mr/m®, ymsl cnupt, kpuctangany Temmeparypacsl - 97,9°C
koHe THIFbIBIFBI 0,792 /M2, TYCCI3, XKEHL.

Kazipri Tanma mertaHon enpipici cunTe3 - raz3 (CO+H2) Hemece kemipTeri OKCHIL
naiiianany apKbplUIbl METaHOJ ©H1piciH eHAipei. OnapIbIH HEri3r1 OarbITTaphl.

1. Kemipcyrekrepain cuntesi. ®@umep >xone [.TponmuH omici aem aranmaasl. MOTOP
OTHIHBIMEH CUHTHH/II aTy MaKCcaTbIH/A!

nCO + (2n+l)Hz — CnHan+2 + NH20

2. Okcocunre3 Hemece ruapodopmunenaipy. byn omic OoiibiHmma  GipiHIN peTTIK
CIUPTTEP/I1 XKOHE KbIIIKbUIIAP/IbI ayFa 00Jabl.

3. AJKeHJepAeH, alleTWICH JKOHE CIHUPTTEPAEH KapOOH KBIKBUIIAPHI KOHE OJIAp.IbIH
TyBIHABUIAPBIHBIH CHHTE31. B.Penme omici gen atanasl.

4. bipinmi perTik ciupTTepain cuntesi. [latap oxmici aen aTanaabl.

MeTtaHon cUHTE31HIH (U3UKa - XUMUSUIIBIK HET131epi

Bys1 cuHTe3 ra3mbl KOJAAHBUTY apKbUIbl JKYPETiH T€TePOreHl - KATAIUTTIK KaWThIMJIBI

IK30TEPMHUSITBIK PEAKIHSI OOJIBIIT TaObLIA b
CO +2H2 — CH3OH - Q

PeaknustHbIH KBUTYBI TEMIIEPATYPA HKOHE KbICHIMHBIH )KOFAPbLUIAyBIMEH OCE]Ii.

[Tpomectiy TemmepaTypachl HETi31HEH KOJIIAHBUIATHIH KaTaJIM3aTOPIbIH AKTHUBTUIITIHE
GaitnanpicTsl sxoHe 250 - men 450°C neitin mamanga Gonaael. KatanuszatopiapabiH KypamblHAA
MBIPBIII - MBIC - ANFOMHHHH okcuarepi G6omamsl. Omap 250 — 300°C-ta sxome 5 - 10 MIla
KBICBIM/IA )KYMBIC 1CTEHII.

MetaHon OHIIPICIHIH TEXHOJOTHUIAPHI 3 TOTIKA OOJIIHEII:

1. 2Korapsl KBICBIMIIaFBl CHHTE3 IIMHK XPOMJIBI KaTaTH3aTOPJIAP/Ia dKYMBIC ICTEUTIH.
2. TemeHri KpICBIMIA XYPETIH CHHTE3 IIMHK — MBIC-aJTFOMUHUII KaTalu3aTtopiap/a KyMbIC
ICTEHTIH.
3. Ym dazanel kyiene JKYMBIC ICTEHTIHIEP - Ta3abl-CYMBIKTHIK-KATThl KaTaJIu3aTop
KaTBICBIH/IA.
MeTaHOIBIH Kol MeJTiepi (hopMabaeru anyra sxyMcaiaabl. Kypaeni opranukaibik 3Qupiep,
OpTaHUKAJIBIK )kKoHEe OeHOopraHUKaIbIK CHHTE3 OHIMIEPI.

DTa”oxn eHuipici
AraHon (MeTHIKapOHHOM, 3T CIIMPTi) KaliHay TeMmeparypackl 78,4°C, e3zirineH xaHy
temneparypachl 422,8°C, mexri Mymkin konnenTpamuscs (ITIIK) - 1r/m3,
DTaHOJIBI ATYJIBIH OHIIPICTIK TocUIaepl

1. DruieHHIH ruapaTanusIanybl (CHHTETHKAIBIK ATaHOJ-I1en aTanaipl);

2. Aramtel ruaponusaey (ruaposusi staHon-1laen aranaup);

3. Kpaxmanner kantray (depmeHTaTHBTI Hemece Tamak d3taHoisl —lII men

aTajapl);
4. Cynwsdurrti cintini enuey (cynppurti 3tanon-1V nen atanansi).

DTaHOJIIBIH MIBIFBIMBI ITUKI3aTTHIH TYpiHE O0ainaHbIcThI (1 TOHHA MIMKi3aTKA JIUTPMEH):
OtuieH yuiH - 740 7;
Kapronran - 93-117 i;
bunait noninen - 185-361 x;
Aramrran - 160-200 it
Cynb¢utren - 90-110 .
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XKanms! ankeHaepre cyJibl KOCy apKbUIbl 3TaHOJI Ty €K1 9ICIEH KYpeai:
1)AnkuncynbdaTTap apKbUIbl, OHBI KYKIPT KBIIIKBUIABIK THAPATAIMSICH ACT aTalbl.
2)Karanu3aTtopIelH KaThICYBIMEH CYMEH OPEKETTECYi apKbUIBI, OHBI TIKEJICH  THApaTausiay

JIen aTaiabl.

KykipT KbIukpUIIbIK rrapatarys mnpoteci 40-50%-re aeiiin CyHbIKTaIFaH KYKIPT KbIITKbUIBIHBIH
epITIHIICIH TalajaHFaHIBIKTaH JKOHE Maija OONFaH CIHMPTTI CYChI3JaHABIPYFa KON YHEpPrus
IIBIFBIMBI  OOJTFAHABIKTAH, OYJI OJIC AKOHOMHKA JKarblHaH TuiMcizney. COHABIKTAH Kazipri
yakpITTa TIKEJIEH CHHTE3 OJiCl KOJIaHBLIAIbI. AnkeHnepaiH cy OybIMEH OpeKeTTecyi,
THIIpaTalUsIChl CYHBIK HeMece Oy (a3achiHaa )Kypyl MYMKIH.

C,H 4 H,0—=—>C,H,OH,, —AH

byn rereporenii, KaTaaUTUKaJbIK, KaHTBIMJBI, SK30TEPMHUSUIBIK peakuus. bemiHeTiH
*Kbuty 45,6 kJ[x. KatanuzaTop peTinae KbpIIIKbUT HeMece OerTapan 3arTap Kojaganbuiaasl. OHbIH
IIIHAE €H KONl TaparaHbl KHU3EJbI'Yp KbI3bLI TONBIPAKTa HEMECE CUJIMKAresb KOHABIPBUIFaH
docdop kpimkpuIbl. Cy Oysl MeH dTHICHHIH apakatbiHackl H20: C2Ha monaix katerHacer 0,6:1
Kypaiabl. @ocdop KaTamu3aTOPBIHBIH XKYMbIC icTey yakbIThl 500 carar y30eil jKymbIC icTel
ananpl. CoHaH COH ra3 arblHbIMEH (ocop KBIIIKbUIBI YIIaAbl Ja 3aTTaplblH aKTHBTLUII
temeneiai. [IponecTiy onTuManbai Kargaiisl 260-300°C temneparypa, 7-8 MIla kpicbiM, Oy
ra3 KoCIachIHbIH KeleMIiK KbuigamasEsl 1800-2500 car! Gonbin Tabbinansl. Bip per oTkeHze
THIpOTalus Japexeci 6% Kell eMec, COHIBIKTAH TuapaTalus Ipoleci HUPKYISIIUSIBIK YIric
OOMBIHILIA TYPFbI3bUIAABI. Byn ke3ne sTuieH OOMbIHINIA ATAHOJJBIH JKalMbl IIBIFBIHBL 95%
KeTeql.

AFaITel TUAPONIU3JIEY apKbUIbl 3TaHOJbI OHIIPY

Arai KypambIH/IaFbl TIOJIMCAXapUTTEP/II MOHOCAXAPUTTEPre alHAIBIPY KOJIBIMEH OHJIEY
HETi31HJe  aJbIHATBIH  JTAHOJJBI  OHIMI. [ WAponW3  OHAIpICIHAE  IEJUTIOJIO3aJIaH,
TeMULENION03a/1aH, JUTHUHHEH TYPAThIH KYPJAETl CTPYKTypaibl >kyienepae KYKIpT KbIIIKbUIBI
epITIHIICIMEH XYpeTiH mpouecc. OpTaiia ecemnmneH aralliThlH KypaMbiHaa kemipreri 49-51%,
cyreri 6,1-6,9%, otreri 43-45%, azot 1%. Kyprak aramTslH KypamblHga 52-58% mesmomnosa,
28-29 % nurauH xoHe mamameH 20% nenrto3an (CsHsO4) men rekcozanHan (CsHsO4) TypaThiH
TeMULENI0NI03a 00JIaIbl.

[[Iukizat periHme aram KaJIbIKTaphlH NaifananraHga 1T aOCONMIOTTI KypFak araiTaH
200 kr >xem amrbITKbIIapkl, 110 kr ambsiTkbl MeH 80 Kr ¢pypdypos aabiHaabL.

OHAIpicTIH (QU3MKA- XUMHUSJIBIK Herizfepi. [MAponM3aiK S3TaHONIBl ally Kyieni
CTaJUsIaH: afall THAPOJIM31 OHE THAPOIM3ATThl AIbITyAaH Typaabl. ['Waponu3 KkesiHjae
JKYPETIH peaklus:

(CsHO,), + NH,0—""—>nC,H,,O,
HoJIcaxapusa MOHOCaxXapua

IMuapomu3 mporeci OipHemie CTagUsMEH JKYpPEl >KOHE KBIIKBII HEMece KBIITKBIIT
Ty3lapMeH — KatamusieHeni. Karanmsatop — komnenTpammscel  0,4-0,7 % - 120-190°C
TeMriepatypana xxone 6-12 Mlla kpickiMaa xypriziieni. Hotmxecinae kypambiaaa Gypdyporn,
OpraHUKaJIbIK KBIIIKbUIIAp XKoHE Oacka Kocmaiap O6ap ruaponusat Tysineai. byn ruaponnsden
napajiesib TY3UIT€H MOHOCaXapHuATEPIiH bIAbIpAY PEaKIUsIChl )KYPETIHAITIMEH, TEMITepaTypaHbIH
JKOFaphlIaybIMEH PEAaKIMSAHBIH OCEeTIHIAIrT apKbuibl TyciHaipiieai. COHIBIKTAH THIPOJIN3
PEAKLMACBIHBIH ~ KbUIJAMJBIK ~ KOHCTAHTAachl  bIAbIpAy  PEAKUUSCBIHBIH  JKbIIJAaMIBIK
KOHCTaHIMSICBIHAH YJIKEH €KEHJITrHEe KapamacTaH TuApoiu3 nopexeci mamamen 0,9 ke3zne, Oy
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JKaraiaa rekco3asiH mbiFbIMbI 70% acmaiinel. 70-80% KyKIpT KBIIKBUIBI MadJalaHFaH Ke3Je
temneparypa 60°C TemeHze skoHe aTMOchepanbIK KbichiMaa 95 % neifin keTepyre Gomabl.

AumbiTy Hemece (epMEeHTalMs- MUKpPOOTPaHU3MJIEP/AIH HeMece oJjapJaH OesiHeTiH
(bepMeHTTEpIiH ocepiHeH KeMipcylapAblH biAbIpay mnpoueci. ConapablH amly Ke3iHJe 3TaHOJ
naiiga 6onaasl. Kypaeni TyplieHIipy HOTHXKECIHIE TITFOKO3a/aH 3TAHOJ JKOHE KOMIPTETl OKCH/II
(IV) Ty3ineni.

C.H,,0, = 2C,H.OH +2CO,

PH<4,2-nen ToMeHn Gonmay kepek, 27-30°C TemmepaTypana aTMocdepanblK KbICHIMIA JKOHE
anci3 optana (PH=3,8-4,0) xyprizeni.

bizail kopman TypraH TaburaT MoJIeKyJajgapiaH KypajiFaH, ajl MOJIeKyJjla aTOMHAH TYpPaJibl.
Atompap Oip-OipiMeH op Typii KaTblHACTa OallIaHBICHIN, MOJEKyJamap Ty3eni. Ty3iiarexH
MoJIeKyJ1aniap Oip-OipiHEH eJIIeMi, KYPhUIBICHI, XUMUSIIBIK KypaMbl KOHE KacueTTepl OONBIHIIIA
EpEKIICIICHETI.

Erep 3ar arompapaeiH asranTail OeliriHeH KypajaThiH 00Jica TOMEHTT MOJICKYJAbl ACT
atananel. OmapAblH MOJEKYNANbIK calMarbl OipHEIIe >XY3A€H acmaiiipl. Meicanbl, Ty3aap,
KBIIIKBUIAAP, CIATUIEp, CIIUPTTEP-TOMEHT1 MOJIEKYJIAIBI KOCBIIBICTAPFa KaTaIbl.

KenTeren 3arrapablH KypaMmbl MOJEKyJIalaplblH ©Te Kol OeiriHeH Typaibl, SFHU
oNapAbIH KYpaMbl OH HEMECE XY3 MBIHJaraH aToMIapAaH Kypajiansl. MyHmail MoJeKyJanap-
MaKpOMOJIeKyJanap Jen aTanaasl. MakpomoJeKynajgapJaH KypalfaH KOCBUIBICTap >KOFaphbl
MOJIEKYyJIaJIbl HeMece noJumepiiep aen aranaasl. [lonuMepiep mibiFy Terine Kapail TaOUFu JKoHE
CUHTETHUKAJIBIK OOJIBIT OOTiHEe .

1) TaOuru monuMepIepre - NEJUTOI03a, MaKTa, OEJIOK, TAOUFH Kay4dyK )KaTaJlbl.

2) CHUHTETUKAIBIK MOJUMEPIIePre->KacaH bl KOJIMEH, XUMUSIIBIK CHHTE3 apKbLIbI aJIbIHFAH-
TUTACTUKAIIBIK Maccanap, CHHTETUKAJBIK KaydyKTep, XMMHSUIBIK TaIIBIKTap, JIAKTap
JKaTaIbl.

[Nommepnepniy, Kypambl MeH Kiacuertepi. [lomameprepain MoneKyiaanapblHAaFsl OIpTEKTeC
TOITapbl KE3EKTECIN OpHAIACKaH Y3bIH TI30€KTEeH TYpaJIbl.

Erep TonTapasr "A" opmimen Oenrinece, oHJa MOJMMEPAIH MOJIEKYJIAChIH TOMEHJIETIIeH
OpHEKIIEH KopceTyre Oomaasl. -A-A-A-A-A-

CuHTeTHKANBIK MonmMepiepae Oyl Ttonrap HeOopi OipHeme aToMaaplaH TYpPaThIH
OacTankbl KOCBUIBICTAPIbIH KAJIBIKTaphl 0OJBII caHaaabl. bacTankpl KOChIIBICTAp MOHOMEpPIIEP
JIeTI aTayafpl.

Meicansl, atunen CHz = CH2 — sxorapbl MOJIEKyIalIbl KOCBUTBICTAP/IBI aTyFa KOJIJaHBIIATHIH
"monuATUIIEH" JIeT aTajaThlH MOHOMED.

MonHomep MoJIeKyJIaapblHbIH Oip-OipiMeH OaljlaHBICY CaHBIHBIH ©3repyiHe OaiIaHBICThI
IBIHATBIH TOJMMEPIIEP/IiH KacuerTepi e3repedi. MeIcainbl, MOJMATUICH aiy OapbhIChIHAA
MOJIEKYJIAJIbIK CaJIMaFbIHBIH ©CyiHEe Kapail TYTKbIp, MMacTa TOpi3fl KoHE KaTThl 0oja OGacTaibl.
[Momumepain KacueTi MOHOMEpIIH XHWMUSUIBIK KypaMblHA, MOJIEKYJIAHBIH Ti30eK (opmachiHa
JKOHE OJapJIbIH KYPBUIBIChIHA OaillaHBICTHI 00JIa bl

Ty3y Ti30eKTi MakpOMOJIEKYJIaJa 3JIEMEHTApJIbIK TONTap TY3y Ti30€KTi MoJeKyna Ty3ell,
SFHU, Op TOI KeplIiiec €Ki TonmeH faHa Oaimanbicanbl (1, a-cyper).Ty3y Tiz0ekTi
MaKpOMOJICKyajap monuMepae Oip-OipiHe mapamrensai (2-cypeT O-cyper) HeMece IKeke
MaKpPOMOJICKYJIalapAblH XUMHUSIIBIK OaiaaHbICHIHCEI3 epinrentypae (3,8), uinrenrypae (4,r,),
opairas typae (5,1) 60J1ybl MyMKiH.
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cypem. MakpoMoJieKyaiap/blH KYpbUIbIMbI

MakpomosekyaanapslH TY3y Ti30€KTi KYpBUIBIMBI TOJMATHUIICHTE, IOJUIPOIMICHTE,
EJUTIOJI03aFa, TONMMI(UPTe, TOIMAMHITEPre KOHE T.0. TalIIBIKTap, IlacTMaccanap, pe3uHaiap
alyFa KEHIHEH KOJJIAHBUIATHIH KOFAphl MOJIEKYJIAJIbl KOCBUIBICTApFa ToH. bynm mommumepnin
MaTepHalIIapbl MBIKTBI, CEPITIM/I1, KbI3JABIPFAH Ke3/Ie €pyTe jKoHe OaaKyra OeHiMm.

TapmakTanaraH KypbUIBICTBI MakpOMOJIEKYyJaiap/ia Heri3ri Ti30eKTiH; OOHbIHAH KOCBIMIIA
Oyitip Tiz0ekTepi TapmakTanFaH (1,e). MyHaail TapMakTasFaH KYpbUIBIMIAFbl MOJICKYJIajiap Ty3y
Ti30€KTi MOJIeKyIaapra Kaparanja KUbIH epH/ii )KeHe OaIKHIbI.

Top Topi3ai KypbUIBIMAAFEI MaKpOMOJIEKYJIaapaa Y3bIH TI30€KTEepAiH MoJIeKyJagapsl Oip-
OipiMmeH KpIcKa Ti3OekmeH Oaitnanbickan (1,k). MonekynanapaslH MyHAAl KYPBUIBIMBIH
KEHICTIKTI JIen Te aTaiiapl. MakpomoJsekynana KbICKa OaimaHpIc Tiz0ekTepi (Kemipiepi) Kerl
OoiFaH caiiblH, TIOJMMEp HaIlap CEepHiMAlI KOHE KATThl JICHEHIH KacHeTTepiHe He OOaJbl.
[Torumepep  Heri3ri  TI30EKTIH  KypamMbl  JKOHIHEH  KapOOTi30eKkTi,  rerepaTi30eKTi,
AIIEMEHTOPTaHUKAIBIK OOJIBIT YIII TOTIKA OOTiHE/T].

[Tonumeprep TemmeparypaHbIH, ©3repy ocepiHe OalIaHBICTBI TEPMOILIACTHUKAIBIK >KOHE
TEPMOpEaKTUBTI Jen OeriHeni. TepMOIUIACTHKAIBIK IOJUMEpIep KbI3IbIpFaHaa (pU3HKaJIbIK
KYHIH e3repTeal e, CalKbIHIAaTKaHIa OacTamkbl KyHiHe Kenedi. TepMOpaKTHBTI IMOJMMEpIIEp
KbI3JIBIPFaH/Ia XUMISIIBIK ©3repicTepre YIIbIparn, CaTKbIHAATKaHAa 0acTarKpl KajlblHA KEIMEWIi.
[Tonmmmeprep MinTINT Keei )KoHe e31He TOH KacHeTiH cakram Typazabl. [lomuMeprepai epiTkeHe
IIBIMEH OJ iCIHEMi, all epiTiHaici eTe TYTKbIp Oonanel. [Tomumeprnep YIIKBIT emec KoHE Oy
KYHiHE OTHeH .

TaOuru monumepep eHIIPICTIH KaKEeTiH oTeil aqMalbl, COHIBIKTaH Ka3ipri Ke3lue aixyaH
TYPJII Kacwerrepi 0ap CHHTETUKAJBIK TOJMMEpIIEp ally KeH opic anbin keneni. CHHTeTHKAIBIK
MOJIUMEPIIEP KEHUI, MBIKTBI, OT€ CEPIIMJIi )KeHE dp TYPJIi XUMUSIIBIK dcepiepre ToO3IM/Ii Kemei.
COHIBIKTaH CHHTETUKAJBIK IOJIMMEpIICp OHEPKECINTEe, aybUl IapyallbUTbIFbIHIa, MEIUIMHAA,
TYPMBICT, XUMUSUTBIK TAJIIBIKTAP, KAYIyKTEp Iy YIIiH KEHIHEH KOJIIAHBLIA b,

[Tonmmeprniep i CHHTE3ACYIIH dicTepi

[Tomumepnepai alyAbIH HETI3Tl 9JiCTEpiHE TOJMMEpHU3aIKsa JKOHE TOJUKOHISHCAINS
xatajpl. KaHBIKIaFaH KOCBUIBICTBIH KOC HeMece YII OaifylaHbicTapbl Y3UTyiHIH HOTHKECIHJE
MOHOMEpIH KOINTereH MOJeKyJalapblHaH TMOJMMep TY3UIy MPOLECIH MOoIUMEepU3alys JeHi.
[Momumepu3amusi HOTHMXKECIHIE IMONMMEpIepAeH 0acka KOCBIMINA 3aT TYy3UIMEiifli, COHIBIKTaH
MOHOMEpPMEH TOJIUMEPIH KapamablM Kypambl Oipiedl Oomnanbi, SFHH TIOJMMEP KOm per
KalTaJIaHBIT KEJIETIH MOHOMEP/ICH TYPaJIbl.

[Tonmumepwu3anus mporeci ecennk OaiIaHbICTapAbIH Y311yl HeMece TYHBIK Ti30€KTiH allIblK
Ti30eKKe alHayBl HOTHXKECiHAe JKypedi. EHII Ti30ekTi peakiwsi Oacraiy YIIiH MOHOMEpIEp
opekeTTeceTiH akTHB Oenmiek (MHUIMATOP) OOdybl Kepek. Kem jkarmaiina monuMepusanus
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MpOIIECiHAEC AaKTUB OOJIIeK peTIHAe paaukangap, He uoHAap Karbicaabl. COHIBIKTaH
MOJMMEPHU3aIHsl MPOLIECIH aKTHB OOJNIIEeKTIH CUMAThlHA Kapail paauKalbl HEeMece HOHIbI JIell
Oeneni.

Panukanapl monuMepusaius Kypep ajlfblHaa SHEPrusl CIHIpiN any apKbUIbI MOHOMEPIIH
©31 pajuKainFa aiHadybl HEMece MOHOMepre MJablH paJuKan eHri3iayl MyMKiH. HoHmbl
MOJIMMEPU3AIIHSIA MAKPOMOJIEKYJIa TI30€T1HIH 6Cyl HOHHBIH dcepiHeH 00saapl. MyHaa KaTHOHAAp
HeMece aHMOHIap KaTaln3aTop KbI3METIH aTKapaibl.

Keline momumepuzanusra op TYpJli MOHOMEpJIEp KaTbicaibl, MYHAal mporecrepai —
coornoMMepu3ans  aedni. Mpelcanbl, OyTaaueH CTHPOJIbl, OyTaAMEHHUTPWII KaydyKTep
COOTIOIMMEPIIEPTe JKATAIBI.

[Tomumepusaimss  mpoueciHin  OipHemne omictepi O6ap. Mplcansl, Maccana, SMYJIbCHANA,
epITIHIIAC )KOHE CYCIIEH3HsIIA.

[NonvkoHzeHcays - Jen MOHOMEPJICH TMOJMMEpIiep TY3UIyiMEeH KaTap KOCHIMIIA KapamaibiM
3aTrap TY3UIETIH mpouectepi airambl. [lomvKoHIIEHCAMs XKYpy YIIIH MOHOMEP/iH €Ki Hemece
OJIaH J1a KoM (pyHKIIMOHAJIBI TONTaphl 00y KEepek.

[TonukoHAEHC AW TPOIECIH TOMOIIOJIUKOHICHCAIMS JKOHE TETePOIIOIMKOHICHCAIUS eI
Oeneni. ['oMomoNMKOHACH AL KYpPreHIe peakiusra 0ipaeil MoHOMepep KaTbicaabl. MpIcalbl,
OyfaH aMUHOKAIIPOH KBIIIKBUIBIHBIH ITOJIMKOHICHCAIMSCHIH KENTipyre OoJaabl: Maccaaarbl
NOJMMEpH3alisd aBTOKJIAB ammaparblHaa Kypenai. Amnmaparka OacTanksl MOHOMEpMEH Oipre
KaTaJIn3aTop HEMECe MHUIMATOP Ki0epe/Ii, oylap MoJMMEepU3aIys MPOIIECiH KbUIIaaaTaIbl.

[Tnactmaccanap AereHiMi3 HETi3ri KypaMbl TOJBIKTall HeMece Oeiri FaHa moJuMepiepaeH
TYPaThIH JKOHE TUIACTUKANIBIK KACHETTEPIMEH EPEKIICICHETIH MaTepHUaIapIbIH TOOBI.

[TnacTuKanblK KacHeT JereHiMi3 MaTepualiFa CHIPTKhl MEXaHUKAJIBIK KYIIEH 9Cep €TKEHe
©3 KYPBUIBIMBIHIAFbI OOJIIEKTEePAIH apasiblK OalaHBICBIH Oy30aii, (opMacklH HeMece MilTiHIH
FaHa ©3TepTiN, IUIACTUKAIBIK aedopMmarmsiapra Oeifim  Oomybsl. CBIPTKBI KYWITIH —ocepi
TOKTaThIJIFAHHAH KEWiH I1acTMaccaaap OepiIreH »aHa MilIiHIl cakTayFa KaOiIeTTi.

Kenreren rmmactmaccamap  OpraHUKaNbIK — NOJMMEpJIEPMEH  Katap op  Typii
TOJBIKTBIPFBIIITAD MEH KOCHajapAaH Typajibl. TOJBIKTBIPFBIINTAp, OIpiHIIIEH, MOJIUMEPi
YHEMJIeyTe JKaFjgail >kacalpl, eKIHIIIJIEH, AalbIHYbIH KAaMTaMachl3 eTelli. YHTAaK Topi3Mi
TONBIKTBIPFBINITAD - aFall YHTarbl, KyWhe, KYM IUIACTMACCAHBIH JKbUIy YCTAFBIIITHIFbIH,
AIIEKTPOUBOIISIIMSIIBIK KaCHETTEPiH apTThIpaabl. TalIIbIK TOPi3Ai TONBIKTHIPFBIITAD pETiHIE
acOecT, MaKTa TaJIIbIKTaPhl, IMBIHI TAIIIBIKTAPHI KOJIIAHBLIA B

[TnactudukaTopiap - KOMITO3HUIUSHBIH TUIACTUKAJBIK KYWre KOIIyiH XEHUIIETEeMl, SFHU
TUTACTHKAIIBIK MaccajapfaH OyWbIMIBI TINIiHACY NPOIECiH jkakcapraabl. Ilmactudurarop
petinae kamdapa, KacTop Maiibl, TUOyTUIGTANAT T.0. 3aTTap KOJIIAHBLUIAIBL.

Bosirpimirap - OyiibiMFa KaXeTTI Tyc Oepy VIIIH KoJaaHbUiagsl. Kareiprermrap -
NOJIMMEPAIH KYPBUIBIMBII ©3TepTy VIIiH, SFHH Ti30€KTi MOJEKylanap/sl TapMaKTalFaH KyWre
KOIIpy apKbUIbl €PIMEUTIH KaTThl Macca ajly YIIiH KOJJaHbLUIa b,

TypakTaHIBIPFIITAP - MOJUMEPJIEPAiH OacTamKpl KaCHETTEpiH caKTayfa KaOUIeTriUTiriH
apTTHIPATHIH KOHE YaKbIT OTKCH CaiiblH OYJ1 KACHETTEPiHIH 63repyiH OOIIbIpMANThIH KocTaap.

[Tnactmaccanap XUMUSUIBIK TaOWFaThIHA JKOHE TMOJUMEpJIEpAl CHHTE3Jey OJliCiHe
0ailJTaHBICTBI TOPT TOMKA OOIHEI:

1) Tiz0ekti moMUMepU3aNUs apKbUIbI JKOFAPhl MOJICKYJajdbl KOCBUIBICTAPAAH —aJIbIHATHIH
acTMaccarTap. bys Tornka STHIeHIoNMMMepiHeH, BUHIJIT-CITUPTIHEH YKOHE OHBIH TYbIH/IbUIAPIHAH
aJIBIHATHIH IUIACTMACCANAp KaTa Ibl.

2) TlomukoHaeHCAIMs apKbUTbI ANBIHATHIH IUIaCTMAaccanap. by Tomka (eHoI0-aabaeruiri,
aMHHO(POPMAITBACTH/ITI CMOJIaJapAaH AJIbIHATHIH TUIACTMACCAIAp JKaTaIbl.

3) Taburu moaMMepJepAeH TYpaThiH IIacTMaccanap. bysl TOMKa IEJUTIONO3aHbIH KOl KOHE
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Kypzeni a¢upiepi, OETOKTHI 3aTTap T.0. KaTa bl

4) TaOwru >koHe MyHaH ac(aJbTTapbl MEH CMOJIAIApbl HETI3IHAE OHIIPUICTIH IUIacTMaccasap.
Kypampina kipeTiH MOMMEpIIEpAiH THUIIIHE COMKEC IulacTMaccajap TePMOIUIACTHKAJIBIK KOHE
TEPMOPEAKTUBTIK OOJIBIT OOJIIHE]TI.

[InacTmaccanap eTe eHU1, MBIKTbl, XUMHSJIBIK dcepiiepre oTe Te31M/Il, KaKChl JUJIEKTPUK,
KeWOipeysepiHiH TeMIepaTypara TO3IMIUIIK HEMEece ONTHUKAIBIK KacueTTepl Oosazanl. OchIHma
Oaranpl KacueTTepiHe OaillaHBICTHI IUIacTMaccaiap TpaHchopmaTopiap, MEeKTpKadeIbaepiH,
TeJeuIapiap, paguoaniapaTrypaiap eHIipyae KOHCTPYKIUSUIBIK KOHE M30JISIIUSIBIK MaTepUa
PETiHJE ANEKTPOTEXHUKAIBIK OHEPKACIITEp e KeH TYPAE KOJIJaHbUIAbI.

[Tnactmaccanap ayblp 3HEpreTHKa CallachlHZIA, TPAHCIIOPT XXKOHE XUMHSUIBIK MalldHajIap
Kacay eHEpKacinTepiHe eTe Ken Kojnanbuiaasl. [lnactMaccanapabl aBTOMOOUIIb, CaMOJIET JKacay
OHEPKOCINTEPiH/Ie MallIMHAIAPIBIH KONITereH OOJIIIeKTEPiH kKacayFa Kojganaabl. Kypbeuisicta cy,
KBUTY, JBIOBIC OTKIZOCHTIH Marepuanjgap, apMaTypaiblK >KOHE CAHTEXHUKAJBIK KaOJbIKTap
xKacayra Koyiganbuianpl. COHBIMEH KaTap IulacTMaccaiap S3JCKTPOHHMKAga pakeTa jKacayra,
ATOM/IBIK MIEPTeTUKA/IA )KH1 KOJIAHBUIBIT KEJIeII.

[Tnactmaccanap TYPMBICTA TeJeUIAP/IbIH, Kip Kyy MalliHAJIAPbIHBIH,
IIAHCOPFBIIITAPABIH ~ OOJIIEKTepiH, BIABICTAP, OWBIHINBIKTAp, KOpamTap jkacayra KeH
KOJITAaHBLIAIbI.

[Momumepuzanus 3 9ICTICH KYPri3isiei: JaKThl, IMYIbCHSIIBIK KOHE OJOKTHI.

[TonwcTupos mBIHBL TOPi3Ai Meip KaTThl 3aT. [ToIMCcTUPOIT 37eKTP-U30ISAIUSIIBIK MaTepHAl,
IIBIHBIHBIH, OPHBIHA KECeNep jkacayFa, TyhMenep, TapakTap JaiblHAayFa KOJIJaHbUIAIbI.

[emmrono3a (CeH100s)n- TycCi3, OaNKbIMANTBIH, epiMEHTIH TaOMFH 3aT. AFalll, MaKTa JKOHE
T.0. €CIMJIKTEepJiH KIJIETKACHIHBIH KYpaMbIHIa OoNaapl. XUMUSIBIK TaOWFaThiHA OalTaHBICTHI
JKOFaphl MOJICKYJIANIbl CIHUPT OOJBIN Ta0OBbLIaAbl. MoJeKyajgapblHIa THIPOKCHII TOOBI Oap.
[emtrono3a KBIIIKBUIAPMEH OPEKETTeCKEeHE IMEeJUT0NI03a d(UpiH Ty3emi. byl KOCBUIBICTBI a30T
JKOHE KYKIPT KBIIIKBUIAPHIMEH OHJETEHE, KBIIKBUT IEJUTF0I03a MOJIEKYJIAChIMEH OpEKETTECiT],
A30TKBIIIKBUTIBI dPUp HEMECe HHUTPOIEIUTIoNo3a Ty3enmi. Llemmrono3a MeH Cipke KBIIIKbUTBIHBIH
HEMeCe aHTUAPHIIHIH OPEKETTECY1 HOTHIKECIH/IE CipKe KhIIIKBUIBIHBIH 3(PHpI - alleTHIIIEIUTIOI03a
Ty3iteni. TepMmoIuiacTUKANbBIK KAcHETTEpi TOMEH OONFaHABIKTaH [EJUTioNio3a J(PUpPIHEeH
TUTACTHKAIIBIK Maccaiapbl amyra 0onmMaiapl. [lmacTukanblk KacueT Oepy YIIIiH IIaCTUKATOPMEH
apanacThIPaibl, MbICAITBI KaM(apaMeH.

[TnacTmMaccaHbl TOHEKepiey TEePMOIUIACTUKAIBIK MaTepHaiap/iaH allbIHFaH OeJIIeKTep I
(meranpmapnapl) OallIaHBICTBIPY VIIIH KOJJIAHBUIAABI. bBalaHBICTHIPBUIATEIH  OOJIICKTEPIl
KBI3JIBIPY Ta3]bl KbIIYTACBIFBIITAD, YIABTPAABIOBIC apKBLIBI XKYprizinemi. J[oHekepiey omiciHiH
JKaFalTapelH TaHaay (KbI3ABIPY TEMIIEPATypPachl, YaKbIT)

MexaHuKanblK OHJIey OJIiCl TUIacTMaccalapAblH OapiblK TYpiHE KOJIaHbLIaAbl. byn omic
KOJIIMT1 aFall eHJICHTiH, METaJT KECETiH jKOHE apHAbl CTAHOKTap/la iCKe aChIPBLIA/IbL.

BUOXUMUSIIBIK TEXHOJIOTHSI €peKIle OpbIH ajajbl, cebedi, XUMHUIBIK OHJipicTepie
KOJIJIaHBUIATBIH KaTallu3aTopiapra KaparaHia 013 OUTeTiHACH Tipi KJIETKa )KOFaphl aKTHUBTI, HO3IK
ipikTeyli OMONOTHSJIBIK KaTanu3aTopyap OOJbIll TaObLIaAbl, ©31HIH THUIMIUITNIMEH, TOMEHT]
TeMIepaTypaga KaOIeTTUTINIMEH epeKIleIeHEeIl.

Opraausmeri cuHTe3IereH pepMeHTTep (Hemece YH3UMIEp) MEH TOPMOHIap, COHBIMEH
Karap KJIeTKara ChIPTTaH TYCETiH BUTAMUHACP OMONOTHSUIBIK KaTalr3aTOpJIapFa xKaTalbl.

Kazipri yakpITTa ©HepKocinTe OMOJOTHSUIBIK, MPOIECTEPACH TEK AaIlBITYIABIH OpPTYpIIi
TYpPJAEPiH KOJJaHa OTHIPHIN CIHUPTTEP, alleTOH, OPTaHUKANBIK KhIIKbUIIAp anansl. CoHmaii-ak
OCTOKTBI KEM AaIIBITKBIHBIH OWOJOTHSIBIK CHHTE31, aFbI3BIHIBI CYJIapAbl OHOIOTHSIIBIK
TazapTajabl, KeWOip TycTi MeTangapAbslH OaJaHCTaH IIBIKKAH PYAAchiH OaKTEepHAaIAbl IIOFBIPIIBI
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curticizgenaipeni xxouHe 1.0. by mpouectepain 6apiablFbl MUKPOOPTraHU3MIEP/IIH KaThICybIMEH
XKOHE TOMEH JKbUIIAMABIKICH KYpPEeZl, COHIBIKTAaH KaHaraTTaHApJIbIK HOTHXKE Oepe aiMmailzibl.
Conpa na Tipi Taburarra »Ky3ere acaTblH OHJIPICTIK KaTaau3dl KOJIJaHy, TaMakK KOpJapblH
KEHEHTYyMEeH Karap XHUMHUSJIBIK OHEPKOCINTIH KeNTereH cajlajapblH Tyrejaaed >kaHalaH
KypacThIpyFa MYMKIHUIIUTIK Oepep ei.

broxuMusnbeIK mporecTepai OoJlaniakTa KOJIJaHYABIH HETi3iHe aTMoc(epaliblK a30TThl
OaiiaHpICTBIpy, OENOKTap MEH MaijapAbl CHHTE3/EY, OpPraHHKAJIBIK CHHTE3/Ie KOMIpHiH KOC
TOTBIFBIH KOJJIaHy mpoOsieManapbl skataasl. Ocbl HpOLECTepIi IKY3€re achblpy MaHbI3IbI
npobaemManapibl, KOFapbl KATOPUSUIBIK OHIMIIEPMEH KOPEKTEHIIPY apKbUIbI a1aM3aTThIH eMipiH
KaMTaMachl3 €Ty, OHEPKOCIN HeEri3iHe CyHeHe OTBIPBIN JKeM 0a3achlH KYpPYbl, >KOFapbl
HOTIKEII KaKeTT1 AQpi-IopMEKTEp JKOHE aybUl INapyallbUTbIFBIHBIH 3USHKECTEPIMEH Kypecyre
KKETTI Kypajaap IiblFapyFa MyMKIHIILIIK Oepep e/i.

OHepkocin eHIpICTepiHIH KAPKBIHABI JaMYbI )KOHE XaJIbIK CAHBIHBIH KOOCI0l ajamM MeH
KOpIIIaFaH OpPTaHbIH O0ip-OipiMeH OalIaHBICBIHBIH CUTIATHIH €I9YIp AopeKee o3repTei. OMip/iH
HETi31He 3JIeMEHTTEPAiH alfHaAJbI Opalybl KaTajbl, SFHUA OJ a/1aM YIIiH 3aTTapblH TaOUFaTMEH
anMacysiMeH OeitHeneneni. JKep, cy, aya @HEpKACIIl MEH TYPMBIC KalJbIKTapbIMEH JIaCTaHAIbI,
OpMaHJap MEH aybl MapyallbUIbIFbIHA JKapaWThIH JKepIIepIiH KOpJIaphl a3asabl, Xailyanaap MeH
OCIMIIKTEPIiH KOITEreH TYPJIepl )KOUbLIAAbl. AJTaMHBIH 9CEP €TYIHEH OPTaHbBIH ©3repyl KbLUIIaM
JKYPETiHI COHIIANBIKTHI, TAOUFaTTa FachIpiap OOWBI OPHATHUIFAH TENE-TEHIK 63 KaJIblHa KEeil
yJIrepe aaMaiisibl, )KoHE COHBIH 9CEepiHEH KOpILIaFaH OpTagarbl ©3repicTep CUIAT alybl MyMKIH.
OcbutapbIH 9CepiHEeH aJaMIapAblH eMip Cypy JKarnaiiapbl eTe KWUBIHIAWIbl. AJXaM3aTThIH
OMIpiH KaMTaMachl3 €Ty, SIFHU XaJlbIKThl TaMaKIeH, TYIIbl CyMEH, JeMalyfa >KeTKUIIKTI Ta3a
ayaMeH, OJHEPrUSHBIH OpTYpJi TypJepiMeH KaMTaMachl3 €Ty, KeOiHece XHMHSIIBIK
TEXHOJIOTHSIHBIH OJICTEpiMEH mientiieai. XaJblKThl TaMaK ©HIMJIEPIMEH KaMTaMachl3 €Ty
HETI31H/Ie eKi OarbITTa KYPTi3iieai: XUMHUSUIBIK OHEPKICINTIH OHIMAEPIH KOJJaHa OTBHIPBII aybll
[IapyanIbUIbIK OHIMLIITIH apTTRIPYMEH KaTap CUHTETHKAIIBIK KOHE yKacaH/Ibl TAMAK OHIIpY.

Aybul mapyambUIbIK  OHAIPICIHIH OHIMAUIITIH  apTTBIPY TEK JKOFaphl HOTIDKENI
MUHEPAIAbl THIHAUTKBIIITAP OHEPKCIOIHIH 1aMybl, aybUT IIapYyalIbIIbIK 3UIUKECTEPMEH Kypecy
KYpaJJIapbIH JKOHE OCIMIIKTEpIiH AaMybIH PETTEUTIH BIHTAJAHBIPFHIIITAD ATy OHAIPICIH KYPY
apKbUIBl MYMKIH OOJIMaK.

Munepansl THIHAUTKBIIITAp MYMKIHIIUTITIHE Kapail OammacTchi3 OONybl KaXeT; KeH
KejeMre wue Oolybl KepeK, SFHH MaHbI3Ibl KOPEKTI 3aTTapAblH, COHBIMEH KaTap
MHUKPORJIEMEHTTEPIIH /1€ OOIyBI KaXXeT; OJIap.IbIH KOJIJAaHBUTYBIH JKOHE CAKTaJTybIH OHAWIaHATHIH
camajbl KYPBUIBIMBI OOJyBI KEPEK; OCIMIIKTep oJapibl JKCHUI CIHIpYl KaXKeT, oJapabl
TOTIBIpAKTapFa €HI13TeHAe, TONBIPAKTAPAbIH KYPBUIBICHIH KaKCaPTYhl KayKeT.

OcCIMIIKTEPI KOpFay Kypalaapbl-TIECTUIIUATEP-KOFaphl 1PIKTEYNIUTIKIIEH OelHeneHyi,
KETKUTIKTI KBUIAM BIABIPAYBl, KYCTap MEH XailyaHJapra 3USHCBHI3 OOdynapsl KaxerT. Aiita
KETEeTIH JKaFAail, OapiblK MEeCTUIMATEP-OPraHUKAIbIK KOCBUIBICTap OONBIN TaObLIaAbI, OJapibl
CHUHTE3JICY/IeT1 JKOHE OHJAEY/ET] JKETICTIKTEep TYTeNJed OpraHuKajblK XHMHUS MEH OHIIpPICTIK
OpTaHMKAJIBIK CUHTE3/1H JJaMybIMEH aHbIKTaJa bl

OCIMIIKTEp/IiH OCyiH PEeTTEeYIIIeP-oCIMIIKTEpre KaTBhICThI (U3HOJOTHSIIBIK AKTHBTI
3aTTap, oJlap OCIMIIKTEp/iH 6CyiHe JKOHE JaMybIHa OpTYpJi e3repicTep eHrize amanbl. KeioOip
repOuIUATep a3 MeJIIepAe aIbIHFAHMEH, OJIap OCIMIIKTEPIIH OCyiHe OTe KaKETTI )KOHE apaM
HI6NITEPMEH KYPECYIiH Kypaiaapsl.

OCIMIIKTEpIIH OCYlH pEeTTEeUTIH aKTHUBTI BbIHTAJIAHJBIPFBIITAP-THOOEpETUHACD -
CaHbIpayKyJIaK OMIpiHIH eJIIMICPIHEeH XoHE Ta3a ©CIMIIKTepACH MHKPOOHOIOTHSIIBIK JKOJIMEH
Oeminemi. backa perreymiiiep-necukanTTap MeH ACQOTUAHTTAP, OCIMIIKTEPIE CYCHI3TaHIBIPY
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(keHTIpy) KoHE OHIMJI >KMHAp aj/IbIHAA >KalbIpaKTaplaH aWbplpy YILUIH KOJIJaHbLIATBIHAAD,
OyJ1ap TaFrbl J1a OPraHUKaIBIK CHHTE3/1H OHIMAepi O0JIBIT TaObLIa/Ibl.

JKanyapiapaelH ecyiH BIHTAJaHABIPFRIIITAp-XKaHyapiiapaa Ke3IeceTiH WHOEKIHSIIBIK
aypynapiablH epiryiH OonabipMaiTeiH 3aTTap. CoHbIMEeH Oipre Oyi 3aTTap KOPEKTiH CiHyiH
JKakcapTanbl, ajn Oyl e3 Ke3eHIHAEC >KaHyapiiapAblH MEp3IMIIK a3blK MOJIIIEpiH a3alTyTa
MYMKiHAIK Oepeni. Kazipri ke3ne XUMHSUIBIK OHEPKOCIN YH >KaHyapiapbIHBIH, OalbIKTapibIH,
KOHIIKTEPIIH (MbIcCasbl, Ki0ek KYpPTBbI) OHIM/IUIITIH apTThIPaThIH KaHa
OMOBIHTATIAHABIPFBIIIITAP IBI UTEPY Il OacTabI.

Kacauapl TaMaKThl OHIPY - XUMHUSIIBIK TEXHOJIOTHS JAMYBIHBIH MaHbBI3IbI OaFbITHI.

HemorpadrapasiH alTybIHIIA, TUIAaHETana ocy HeridiHeH Asus, Adpuka, Opra xoHE
Onryctik AmMepuka ecebineH KypeTiH 00maapl. bysl KOHTHHEHTTEepAET] XaJIbIKThIH TOPTTEH VI,
KO3Ipri Ke3eHae KepekTi OenokThiH Tek 60% amambl. A3BIK-TYJNIKTIH JKETIEyl, IIamachl,
aJ1aM3aTThIH OMIpiHAE YII MBIHBIHIIBI JKbUIFA Kipep alIblHAaFbl KUBIH CHIHAKTHIH Oipeyi
OoJFaJIbl TYP.

Tex XUMUSUITBIK OHEPKICIN FaHa AYHUCHI dJIEyMETTi KaiiTa Kypy MEH Karap JoHHIH, eTTiH
JKoHE OCJIOKTBIH Oacka TypJiepiH eHAey/l keOelTyre kabiierTi. bipak Ta aybul mapyanbUIbIFbIHA
JKApaWUTBHIH Kep KOJIEMIiHIH a3/bIFbIHA XKOHE ¢ aybUT IIAPYaIIbUIBIK OHAIPICIH MIEKCI3 YAeTyTe
OallmaHBICTHI JKacaHAbl TaMakK eOHJIIpy MpobjieMachiHa aWpBIKIIA KOHUI OeJHIN OTHIp.
Bipinmigen, Oyn opTypii OeNOKTHl MaTepHalAapAblH CHHTe3iHe KaTbICThl. Kasipri yakpITTa
OHEPKACINT MacIITaObIHAa OCIOKTApbl CUHTE3ICY HETI31HAe MUKPOOHOJOTHSIIBIK JKOJIMEH 1CKe
aCBIPBLIA/IBI.

MUKpOOHOIOTHSUTBIK, CHHTE3 JIeTT - MHUKPOOPTaHWU3MAEP/iH (EepMEHTTI XKyHelepiMeH
JKy3ere achIpbUIaThIH CHHTE3NI aitanel. KasipmiH e3iHme OenokTapiaH »oHE MaiiapjaH,
HOpMaJibl mapaduHAepaeH, METaHOIaH, STaHOJIAaH, CipKe CybIHAH jKOHE 0acKa OpraHHMKalbIK
KOCBUIBICTAp/iaH, KeOiHece MyHaiaH ajblHATBIHAAPIAH, OHJIIPICTIK MHUKPOOHOIOTHUSIIBIK
CHUHTE3/11 urepy Oactanabl. MyalIbIH Ka3ipri ©HIMIHIH JYHHE KXYy31 OoibiHIIA Oap OosraHbl 5%
MUKPOOMIIOTHSUTBIK CUHTE3Te KOJIJIaHCA, OHJA JKeP MIapbIHBIH OAPIBIK XaJIKBIH 5 MIIPA. agamIbl
OCJIOKTIK KYpaMMEH KaMTaMachl3 eTyre 0oJiap ei.

Cyrterin ciHipeTiH keWOip OakTepusuIapAblH KOMETIMEH OTTETi KoHE aTMoc(epablk
KOMEPTETTHIH JUOKCUBIH peaKIusFa eHri3yiHe 0oJajbl, OYJI JKarFmaiaa cy MeH (GopMmaibiaerus
naiina Oomanpl. bip skareiHaH Oy OakTepusiap XUMHUSUIBIK OHEPKOCIMKE ©OTe KaKeTTI
dbopMalIbIETUATI CHHTE3/ICT ayaHbl KOMIPTETIHIH JUOKCHUJIIMEH Ta3ajiaca, KIHIIIIEH, oJap KeM
peTiHe KOMIaHBLTYbl MYMKiH, OMTKEHI ©3/1epi *KapThliaid OeIOKTapIaH Typabl.

MuKpoOHOIOTHSUTBIK, TPOIECTEP THAPOJIM3 OHEPKICIOIHIE, CHUPTTEpIl amyna, TOTTI
3aTTap/Abl aIibITKaHa, IMapan jkacayaa, K€M allbITKBUIAPBIH OHJCYJE, IPIMIIIK Ticipyae,
Tepijepii oHAey/Ie KoHe T.0. KeH KOJJaHbLIa b,

WHnyctpusicel namblFad enjiepAe OCIMIIKTI IMKi3aT 0a3achkl PETiHAE KOJIJaHATHIH
XUMUSJIBIK OHEPKOCINTIH HET13T1 OpPraHMKaIbIK CHHTE31, SIFHU KAHT XHUMUSCHI KEH Opic allajbl.
OHBIH apTHIKIIBUIBIFEI - €PEeKINe KOJAWTBUIBIFBIHAA JKOHE KBUJI CAWbIH KAHAPBIN OTHIPYBIH/IA.
CoOHBIMEH KaTap XUMHUSJIBIK OHEPKICIHTIH MIHACTIHE OCIIOKTAp bl )KOHE KOMIPCYTETiH IIOINTEH,
araiiTaH, aybUI-MIaApYyalIbUIbIK TaCTAHABUIAPBIH OO aiy, KacaHIbl TaMaKThl OaIpIpiapaaH
(X7opemna CHSKTHI) XKacay TaMakK MaljaapblH, KAHTThI CHHTE3/Iey kaTaabl. bipak Herisri MiHaeT
OCBI OCTIOKTBI TIpeTapaTTap bl IKOJIOTHSIIBIK Ta3a CHHTE3/Iey. belIoKTapIbIH TaMaKTHIK OarasIbIFbl
AMUHKBIIIKBUIIAPBIHBIH ~ KYpaMblHAa  OailaHbICTBl  OONajbl, OWTKEHI aMUHKBIIIKBIIAAD
OpTaHU3MJC CUHTE3/ICIIC]II.

Kasipri yakpITTa HO31K OpraHUKAIBIK CHHTE3/IIH KOMEriMeH aMUHKBIIIKbUIIAPABIH TOJBIK
KaTapblH ajdyra OoJajabl KOHE N1¢ KeOip Kemnm MenTHATEp - HOHAICNTH, WHCYJIWH aJbIHAJBI,
COHBIMEH KaTap 124 aMHHKBIIIKBUT KaJABIKTapAaH TYPAThIH KO MENTH/I 1€ CHHTE3eNITeH.
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CuHTE37eIreH OpraHUKaNbIK TaMaK 3aTTapbl apHaibl (pakmusuiapra Oemyl JKoHe
TazanayJel KakeT eredi. byn mporecTi ocipece apHaifbl Tipi OpraHu3MIep >KaKChl KYprizeni,
oJlap/iaH >KapThUlail eTKi3rii KaObIpiiak MmemOpaHanap ajbiHaAbl. bynapnarsl Oeiy npoiecinjc
DHEprusi oTe a3 IIbIFBIHMEH Xypeai. COHABIKTAH Ka3ip KacaHMbl KOHE KapThUIal >KacaHIbl
MeMOpaHajap >kacalbll KaTelp. Onapapl TEK KacaHAbl TaMaK 3aTTapblH Ta3ajaraHaa emec,
COHBIMEH KaTap ayaHbl OeyireHje, CYTTI cenapalysularaHzia, Cylbl TY3ChI3JaHAbIPFaHAa JKOHE
T.0. KOJAaHaIbI.

Kopuiaran opraHbl KoHE XUMUSJIBIK OHJIPICTEpJE KbI3MET eTYIIl KbI3METKepiepiH
JICHCAYJIBIFBIH KOPFAay XUMIBUIBIK 9ICTEpMEH Kyprizieai. ['azmapasl 3usHAbI KOCBIMIIaIapaH
cyibIKTapMeH abcopOuusiay, KaTThl COpOEHTTepAe aicopOuusiiay apKbUIbl >KOHE OJapibl
3USHCBI3 KOCBUIBICTApFa KaTATU3/IK alfHAIABIPY 9/1iCIMEH Ta3apTaabl. AFBI3BIHIIBI CyJIap 3USH/IBI
KOCBIMIIAJIApZiaH  aOCOpPOIMSIBIK ~ OMICTEPMEH  apHalbl  CY3TIIITEPMEH  Cy3y,  KYIITI
TOTBHIKTBIPFBIITAPMEH OHJAEY (XJIOpMEH, (hTOpMEH, 030HMEH T.0.) yJIbTPO(HOIETTI CoylIeMEeH
OHJIey, OMOJIOTHSUIBIK 9/IICTEP/Il KOJIJaHy apKbUIbl Ta3allaHybl MYMKiH. J[yHHE Y31 MyXUTHIHBIH
JacTaHYbIH KeMITyJe TYpPJi TEeXHOJOTHSUIBIK MPOLECTePAE CYIbIH aObIK aifHaJIbIMbIHA KOIIY
MaHBI3/Ibl OpbIH anajabl. JKep KbIPTBICBI MEH Xep KONHAayblH KOpFay OHJIIPICTepiH KaTThl
KaJIIBIKTaphIH TAaiajaHbll, OJapAbl iCKe XapaTy apKbpUIbl >Ky3ere acajabl (IUIaKTaplbl,
NUTaMAApbl, TYKbUIAAPABI, 00C KeHAEpJl kKoHE T.0.), SFHM IIHMKI3aTThl KOMIUIEKCTI KOJJIaHY
APKBUIBI.

4. AnaocTpauusiIbIK MaTepHaJ:
- KecTe,
- mpe3enTanust Microsoft Power Point.
5. Oneouer
Heri3ri:

Ka3ak TiIinge
1. Xumusnslk TexHomorust Herizaepi: okynsik/ bl. K. Toiibaer [xk. 6.]; KP BFM. - Anmarsr :
JKIIIC PIIBK "Hoayip", 2011.-296 6ert.- (KP YKorapbsl 0Ky OpBIHIapBIHBIH KaybIMIACTBIFHI).
2.XuMHus OHMIPICIHIH HETI3ri MpoIecTepli MEH ammapaTTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypausl / L. III. HypceitiToB. - AnmaTtsl : DBepo, 2014. - 140 Ger. c.
3.Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

OpbIC TiJIiHgEe
4. XKaxupoa, H. K. OcHoBbl (apmaneBruueckoii OmotexHonoruu: yueb. mocodbme / H. K.
Kaxuposa, H. K. baitzonganos, 3. b. Cakunona. - Anmartsl : U3a-so KasHMY, 2008. - 256 c.
5.Kakuposa, H. K. O6mras xumuyeckast rexrosorus: yuaeo. mocooue / H. K. XKakuposa. - ; Pek.
VYueb.-metoguu. Cosetom yH-Ta uM. C. JI. Acherausiposa. - Anmatsl : DBepo, 2013. - 119 c.

3J1eKTPOH/bI 6aChLIbIMAAP:

1.Ycemanosa, M. b. XKanmer xumust [9nekTpoHHBIA pecype] : oKy Kypaisl / M. b. Ycemanosa. -
OnexTpoH. TekcroBble naH. (19,1 MB). - Ockemen: "Mynbtumenus 3eprxasacsl”, 2007. - 3.
onT. auck (CD-ROM).

KAO syekTponasl pecyperap
Dnexrponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
Pecry0OnukaHckast MeKBY30BCKast aeKTpoHHas Oubnnoreka (PMOB) — http://rmebrk.kz/
[udposas budanorexa «Aknurpressy - https://www.aknurpress.kz/
OnektponHas Oubnanoreka «Amurpad» - hitp://www.elib.kz/
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Onurpad - nopran MyJIbTHMEAUHHBIX yueOHuKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(opMaIMOHHO-TIpaBoBas cucremMa «3aHy - https://zan.kz/ru

Cochrane Library - https://www.cochranelibrary.com/

6. Bakbliay cypakrapsbl (kepi 0aiijianbic):

1. Meic Kypamjaac Karajau3aTopiapblHIa METHJ CHUPTIH OHIAIpY MPOLECIHIH THIMII
TeMIIepaTypachl:

A) 220- 280°C

B) 440-550°C

C) 1350-1400°C

) 520-680°C

E) 350-400°C

2.MpIc Kypamac KaTaau3aTopiiapblHaa METHII CIIUPTIH OHIIPY MPOIECIHIH THIM/II KbICHIMBI:
A) 5-10I1a

B) 20-30 I1a

C) 50-60 ITa

1) 25-40 I1a

E) 75-100 ITa

3.[luHK-XpoM KaTaJIM3aTopiapblHAa METU CIIUPTIH OHAIPY MPOLECIHIH TUIMI TEMIIEpaTypachl:
A) 350-400°C

B) 220- 280°C

C) 1220-1350°C

1) 500-600°C

E) 220-350°C

4.11luHK-XpOM KaTaJn3aTOpJIapbIH/Ia METHWJI CITUPTIH OHAIPY MPOIECiHIH THIM/II KbICHIMBI:
A) 20-30 Ila

B) 5-10I1a

C) 75-100 I1a

1) 15-35T1a

E) 0,5-1,0 ITa

5. DTUI CIUPTiH OHIPY MPOLECIHIH THIM/I TEMIIEPaTyPacChI:

A) 290-300°C

B) 150-200°C

C) 1200-1300°C

) 550-650°C

E) 900-1050°C

6.KMK any onicrepi:

A) monmmMepu3aIusi, MOJIUKOHICHCAIIHS

B) pextudukarus, skcTpakuus

C) abGcopOus, moMMepu3aIus

M) 6eiitapanTanaplpy, peKTUDUKALHS

E) conmonumepwusanus, 6eiiTapantanappy

7.HaBomnaukaisl cMoa eHipiciHAeri peHosn MeH (popManbIeruTiH KaTbIHACHL:
A)11-14

B) 5,1-6,4

C) 0,75-0,85
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1) 0,1-0,8
E) 10-20

8.HaBoraukansl cMoJ1a ©HIIpiCiHIe KOIIaHBUIAThIH KaTaaIu3aTop:
A) KBIIIKBUT KaTaJIu3aTop

B) cinrini katanuzatop

C) TeMip KaTaau3aToOphI

J) miatuHa KaTanu3aTopbl

E) xaTanu3aTop KoJaHbLIMAM bl

9.HaBomnaukaibsl cMoJIa airy rnpouecinueri peHoa MeH ¢popMaibIerHATIiH KaThIHACHL:
A) denonapl popmanbaeTHIKe KaparaHia apTHIKMOJIIICPMEH aja bl
B) denon men GpopmanbaeruaTiH KaTbIHACKHI IEKCi3 KOII IaMa

C) bopmanbaerunti heHONFA KaparaHa apTHIK MOJIIIICPMEH ajlaabl
) dopmanbaerun nen GpeHonmb Oipael Meepae anaabl anabl
E) dpenon men popmanbaeruaTiH KaThIHACHI 9CEp CTIICH/TI
10.HaBomnaukaibel cMOJIa ayIbIH TEMIIEPATYPaJIbIK epeKeci:

A) 80-90°C

B) 20-30°C

C) 800-900°C

J1) 250-350°C

E) 150-200°C

Hapic Nel10

1. TakbipbIObI: Keiibip GapmanieBTUKAIBIK IpenapaTTapAblH CUHTESI.

2.Makcar: [lopimik 3arTap KYPBUIBIMBIHBIH ©3apa OailylaHBIChI OJapJblH  (HapMaKOIOTHSIIBIK
OeNCeHUTIr, JOPUTIK 3aTTaplblH OHIIpYy O0eiiMi, JOpPUTIK 3aTTaplblH TEXHOJOTHSCHI JKOHE
XUMHSCHI KOHE OJIapIbIH KOJIAHBLIYHI, JOPUIIK 3aTTapblH HOMEHKIIATYPACHI JKOHE KIKTEITyiHe
OailIaHBICTHI O1TIM ATYIIBIHBIH OUTIMIH KAJTBIITACTHIPY.

3.Japic Te3ucrepi

Jlekuus >xocnapsl :

1.lopinik 3aTTapIbIH TEXHOJIOTHACH XKOHE XUMUSCHI TYPaJIbl TYCIHIK.

2. Jlopimik 3aTTapAbIH CHHTETHKAJIBIK TEXHOJIOTHACHI )KOHE XMMUSICBHIHBIH HET13T1 Mocesenepi.
3. XuMHKO-(papMaIieBTUKAIBIK OHIIPAICTIH JaMy TapUXbI

4 JTopimnik 3aTTapibl OHIIPY JCHreH1

5. lopimnik 3aTTapIbIH KYPBUIBIMBI KOHE OJIap IbIH (papMaKoIOTHSUTBIK OIICEHAUTITIMEH o3apa
OailiaHbICHI.

6.Jlopitik 3aTTap/bIH CaracklH KaIbIITACTHIPY.

XUMUSL KOHE JOPUTIK 3aTTapIbIH TEXHOJOTHSICH - OYJI FBUIBIMHBIH OacTamachl KaJIlbl
XUMUSJIBIK ~ TE€XHOJOTHSAJIAH IIBIFBIN, JOPUNK 3aTTapAblH JKOHE JKapThUIall OHIMIEPIIH
OHJIPICIHACTI  TEXHOJNOTHSUIBIK  YpAICTEpHi, ONApAblH  (PHU3MKAIBIK, XUMISUIBIK JKOHE
(bopMaKoIOTHSIIBIK KACHETTEePiH, COHMAl-aK camachbiHa 0aKbuIay JKYprize.

CHHTETHKANBIK JOPUTIK 3aTTapAblH TEXHOJOTHSACHI JKOHE XHMHSCHIHBIH HETI3Ti
Mocenenepi

a) XUMHUKO-()apMaleBTHUKAIBIK OHIIPICTIH epeKIIeTiKTepiHe OalIaHbICThI, apabIK
OHIMJIEp JKoHE IOpINiK 3aTTap; OacTamkbl MIMKI3aT KacueTi, OacTamkbl XUMUSJIBIK KypamblHA
0aliJIaHBICTBI JOPITIK 3aTTap OHAIPICIHIH ONTUMAIIB/I TEXHOJIOTUSICHIH TaHIAY.

0) AOpuTiK 3aTTapbIH COHFBI OHIM CalachlH KOHE OHIIPICTI OaKbUIay
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- )KYKTEJITeH MIHJIETTep/l IIEUTy OJIbl MyMKIHUIUTIKTEP1 TOMEH/IE KeNTIPUITreH:

- CUHTETUKAIIBIK XUMHUKO-(papMaleBTUKAIBIK 3aTTaplbl 13/1€y/AiH HeTri3ri OarbITTapbiH
AHBIKTAY;

- J9pUIIK 3aTTapAblH (hapMaKOJIOTUSIIBIK OEJICeHAUIIN kKoHE KYPBUIBIMBIMEH, (U3MKa-
XUMUSUTBIK KaCHeTIMEH OalIaHbIC YIHBIMIACTHIPY;

- Kayilci3 KoHE MaKCUMaJIbl JSKOHOMHUKAJIBIK THIMAI IPOIECTIH 3aMaHayH
TEXHOJIOTHSCHIH 13/1€Y JKOHE KAJIBIIITACTHIPY KOJIAPHI;

- OHJIIpIC IPOIECIHAET] 3aMaHay! KOHABIPFbUIAP/IbIH TEXHOJOTUSICBIMEH TaHBICY;

- IOPUTIK 3aTTapblH canachlH Oakpuiay (0acTamKkel 3aTThl Taljay, apajiblK OHIM, JaibIH
OHIM KOHE OH/IIPIC KAJBIKTaphI).

Jopimik  3aTTapAblH HETI3T  Typiaepi XUMHKO-(papMaleBTUKAJIBIK ©HAIpiCTepiHae
eHaipuIeni. XUMUSIBIK apMalleBTUKAIBIK oHIipicTep Peceiine peBosonusra aeiiH OoiMaraH.
lanenni mnpemaparrap eupipici Pecell mnaTmanbiFbiHga OesmiekTi OeiiMaepMEH 3aHCHI3
Kypacteipbuirad. 90% opiik 3aTTap WeT eNaepaeH UMIIOPTTaIFaH.

1915 x. opeic rameiMaapbiablH (Ynunbabura A.E, Tumenko B.E) enbekrepi
HOTHIKECIH/IE MYXHUT OaJIIbIpJIaphl MUKI3aT PEeTiHIe WO eHAIpiciHAe Koaanbliaasl. OChl YaKbIT
apaneiFeiHa Pecelie mopimik 3aTTapIbIH TEXHOJIOTHAICH KOHE XUMUSCHI aTThl KadeapaHbIHbIH
anmramr per Herizsin B.M. PoaumoHoB Kamanmel, MyHAa ankamounarap (MOpQHH, aHTPOIIUH,
TEOOPOMHH), aHAIBI'CTUKTEP (AHTUIUPUHA, AMUIOTIMPHHA) OHAIPICIHIH OHJCY TEXHOJIOTHsIaphI
KapacThIpbULIbl. MockBazaa anram pet 1916 x canumn npenapaTrTapblH ©HIIpeTiH 3aybIT, 1917
K aJIKaJoOUATH 3aybIT, Kazanna ¢enoncanummi, HoBouepkacta — antponus, KaBka3aa 1aHOIHH
OHJIIPETIH 3aybITTap 00 KOTEepIN a3aMaTTHIK COFBIC KBUIAAPBIH/A KYJIBIPAIbI.

Kenec onarbiHbIH OipiHII O6ec KbUIIBIFBIHAA €CKi OHIIIPIC OPBIHAAPBIH KalTa Kypy *KoHE
’)KaHa KYPBUIBIC OPBIHAAPHI amblUiabl: MockBaaa 3aybiThl «Akpuxub», Kueste 1918-1919 x.
M.B. JIoMOHOCOB aTBIHAAFBI 3aYBIT iICKE KOCBUI/IBI.

ANBIH almy JKOHE eMey, MUArHOCTHKANIBIK 3aTTap OHJIpiCl >KoHE 6HJey, OapIbIK
yibIMIap MEH YKBIMAApAbI OipikTipin 1967 sk MeauumHAIBIK 0HAIpic MUHUCTPIIITT KYPBUIIHL.

Xumuko-papmaneBTukanblK «DapMakoH», «AKPUXHH» 3aybIT KYpbUIbICHl JlaTBHsina
1966-1970 k. keH ayKbIMIbI MOJIIIEP/IE KAPKBIH/IBI JaMBIIIBL.

1976-1980 x. «/lopimik 3arTtap CHHTE3 OIpJIECTIr», «aHTHOMOTHUKTEDP OIpJECTIri»,
«BHTaMUH OipJIeCTiri» oHIMIEPiH OHAIPETIH 3ayBITTap KAJIBIITACTHI.

1860 x. - deppeitna (Kapmosa aTbiHaars)

1883 x. - Kemepa (Cemartiiko aTbIHAaFbI)

1882 . - canTOHWHA OHAIPICiHIH 3aybIThl [IIBIMKEHT K

1903r.-«Papmakon» (IletepOypr)

4. NniarocTpanusiyIbIK MaTepHaJl:
- KECTe;
- mpesenTaiyst Microsoft Power Point.
5. 9neduerrep
Herisri:

Ka3ak TiJgiHnge
1. Xumusimelk TexHosorust Herizaepi: okynbik/ bl. K. Toitbaes [x. 6.]; KP BFM. - Anmarsr :
JKHUIC PITBK "Hayip", 2011.-296 6et.- (KP Xorapsl 0Ky OpbIHAApBIHBIH KaybIMAACTBIFI).
2.XuMHs OHAIPICIHIH HETI3r1 MpoIecTepi MEH ammapaTTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypans! / L. I1I. Hypceitito. - Anmatsl : OBepo, 2014. - 140 Ger. c.
3.Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.
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OpbIC TiiHge
4. Kakupoa, H. K. OcHoBbl (¢apmaneBTrueckoit OuorexHosoruu: yued. mocodbue / H. K.
Kaxuposa, H. K. baiizonnanos, 3. b. Cakunosa. - Anmarts! : U3n-so KasHMY, 2008. - 256 c.
5.Kakuposa, H. K. O6mas xumudeckas texnosnorus: yued. mocooue / H. K. XKakuposa. - ; Pek.
VYueb.-meroauu. Cosetom yH-Ta uM. C. JI. Achenausiposa. - Anmatsl : IBepo, 2013. - 119 c.

3J1eKTPOH/IbI HachbLIbIMAAP:

1.Ycmanosa, M. b. XKanmer xumust [9nekTpoHHBIA pecypc] : oKy Kypansl / M. b. Ycmanosa. -
OnekTpoH. TekcToBbie naH. (19,1 MBb). - Ockemen: "MynbpTumenus 3eprxanacs”, 2007. - 1.
ont. auck (CD-ROM).

KAOQO s71ekTpoHabI pecyperap
Onekrponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecnyOnukaHcKas MEXBY30BCKas JIeKTpoHHast oubaroreka (PMDB) — http://rmebrk.kz/
Iudporas oudbmmoreka «Aknurpressy - https://www.aknurpress.kz/
DnexkTponHas oubmmoreka «dmurpad» - http://www.elib.kz/
Onurpad - nopraia MyJIbTUMEIUIHBIX yueOHnKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(popMaIMOHHO-TIpaBoOBas cucreMa «3aHy - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

6. bakpliaay cypakrapsl ( Feedback kepi 6aiisianbic):

1. CuHTeTHKAJIBIK JOPUTIK 3aTTap XUMHICH JKOHE TEXHOJOTHACHL. 3epTTey TIOHI  JKOHE
Ma3MYHBI.

2. XuMusIbIK-(hapMarieBTUKAIBIK ~ OHMIPICTIH Taiaa OOJybl koHEe JaMaybl. J[3epKUHCKUIt
ateiHarbl  [IIBIMKEHT KajachIHIAFbI 3aybITTa (apMaleBTHKAIBIK Tpenaparrap eHaipici. KP
XUMHUSIIBIK-(DapMalleBTHKAIBIK OHJIIPICTIH JTaMYyBbI.

3. XKana mopimik 3aTTapiabl Jkacay TPOILECCIHAET aHAJIMTHKAIBIK 3epTreyiep. Jlopimik
3arTapAbl  OakbUTayAbIH Typi. TEXHONOTHUSIIBIK capamnTay 3epTXaHachlHAA KYMBICTApIbI
OpBIHAAYABIH epekienikTepi. ChlHaManapapl capanTtama YIIH aiy.

4. Jlopimik 3aTTapJbIH XKIKTEyl )KOHE XHMHUSIIBIK-(PapMalleBTUKAIBIK oHipicTeri I3 canachiH
OaKpUTayIbl YHBIMIACTHIPY.
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