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Ne 1 [Tapic

1.TakbIpbIObl: XUMUSIBIK TEXHOJIOTUSHBI XUMUSUIBIK OHJIPICTIH FHUIBIMH HETri3l peTiHAe
KapacThIpy.

2.MakcaTtpl: OUTIM alyniblIapFa XUMPSUIBIK TEXHOJOTHUSHBI XUMUSIIBIK OHIIPICTIH FHUIBIMU
HEri3l peTiHAe KapacThIPYBIHNA, HETI3T1 TEXHOJOTHSJIBIK TYCIHIKTEMENIEp MEH KaFuIajaapbl
OotibIHIIa O151iM Oepy;

3.opic Te3ucrepi

Kocnapsbr:

1. TexHUKAIIBIK YIIE€y/1e XUMHUSUIBIK ©HEPKICIIITIH MaHbI3bI )KOHE XaJIBIKTHIH TYTHIHYIIBLIBIFBIH
KaMTaMachI3 €Ty

2. XUMUSIBIK OHIIPICTIH JaMYbI

3. XUMHSAIBIK TEXHUKA MEH TEXHOJOTUSHBIH HET13r1 JaMy OarbITTaphl

4. TipmriJikTi KAMTaMachl3 eTyAiH MpoOsieMalIapbl )KOHE XUMUSIIBIK OHEPKICIIT

5. XUMUSIIBIK OHIMHIH Camachl MCH ©31H/IK KYHBI

XUMUSAIBIK OHEPKACINTIH JaMy J3peKeci MEeTaLTyprusi, SHepreTHKa, MallluHa-Kypail
OHJIIpICIMEH KaTap MEMJICKETTIH JKOHOMHUKAJBIK IMOTCHIMAIBIH aHbIKTalabl. COHIBIKTAH
OapiblK  JaMbBIFaH elJep XUMMSUIBIK ~TEXHOJIOTUSHBIH  JKaKcapyblHa, OacTama >KaHa
TEXHOJOTHSUIBIK TPOIECTEP/IiH JKACATyblHA, MAallMHA KYPBUIBIMBIHA, FBUIBIMU 3€pTTEYJIEPIIiH
KETUTyJepiHe, )KaHa KaTalu3aTopiiapIblH KYPhLUTybIHA 30p MaHbI3 Oepe/ii.

TexHuKanelK  yACyde XUMUSUIBIK  OHEPKOCINTIH  MaHBI3BI  JKOHE  XaJIBIKTBIH
TYTHIHYIIBUTBIFBIH KAMTAMACHI3 €TY

XUMHUSITBIK OHEPKICINT XaJBIK MAPYaIlbUIBIFBIH KEH MOJIIIepae KONTEreH OHIMIESPMEH
KaMTaMachl3 €Teli, OJIapChl3 Kasipri KOFaMHBIH eMipi MyMkiH Oosmac exi. JKep acThl
OTBIH/IAPBIH (TAaC KOMipi, MYHAWJIbI, TaKTa TACTHI KOHE IIBIM TE3EKTi) XUMUSIIBIK OHICYIiH
apKachlH/a, XaJbIK MIapyallbUIbIFGl MBIHAHIAaW MaHBI3bl OHIMJIEP anajbl, O0Jap-KOKC, MOTOp
OTBIH/IAPBI, MAMIAWTBIH Mailyiap, KAHFBINI Ta3ap XKOHE OpraHUKAJIBIK 3aTTapblH KONTereH
Typiepi. XuMHs KOHE OHEPKICINl eNre aMMHuakK, a3oT, KYKIpT koHe (ochop KbIIKbUIIAPhIH
Oepeni, ax ojapjaaH MUHEPAJIbl TRIHAUTKBIIITAP albiHAAbl. TaburaTTa KEH TaparaH ac TY3bIHAH
KyWAiprim HaTp (HaTpui THUAPOOKCHUL), XJIOP, TY3 KBIIIKBUIBIL, COJIa allbIHAJbI, OJlap, COHbIMEH
Karap aJlOMUHUN OHMIpICiHIe, IIBIHBI, Kara3, caOblH, MaKTa >XOHE KYH Ke3JeMeJepiH,
riacTMaccanapibl, >XacaHAbl TalIIBIKTapAbl KOHE T.C.C. 3aTTapAbl ajdylda KOJJAaHbUIAJbL.
AFamThl XUMUSIIBIK OHJETEH/IE TUTacTMaccaiap, akTUBTEHICH KOMip, TYTIHCI3 OBITBIpa, Cipke
KBIIIKBUIBI, ATHJI MEH METHJI CHOUPTTEpl, aleToH, KaHU(oIb, apoMaTTalfaH KOCBUIBICTAp
AJTBIHA/TBL.

Kasipri merammyprus  eHepkociOi MEH MalllMHA JjKacay, FaphIIKEpPJIiK, aya MXoHe
ABTOKOJIIK TPAHCIIOPTHI, KYPBUIBIC 3aTTapblH JKOHE KOITEreH XaJbIK TYTHIHATBHIH Tayapiap
OHJIIPY XUMHsIFa OailTaHBICThI 30p KAPKBIHMEH JaMbIbl.

TexHUKaNBIK TPOTPECTiH HETI3ri JKONAAPBIHBIH Oipi - XaJIblK IIapyallbUTbIFBIH
XUMUSUTAHIBIPY. XUMUSIAHABIPY AETEHIMI3 — XalblK MIapyallblIbIFbIHA XUMUSUIBIK OAICTEPA,
XUMUSIIBIK TIPOLIECTEp MEH 3arTapibl eHridy. byn eHmipicTi THiMal Kypri3yre, IIHKi3aTThI
KOMIUIEKCTI JKyMcayFa, KaJABIKChI3 dKYMBIC iCTeyre MyMKIHJIK Oepe/i.

Kazipri 3amanzma THIMAUIITT  JKOFapbl  JKOHE  JKOFaphl  camajbl  MUHEpAJIbI
THIHAUTKBIIITAPCHI3, YJABl XUMHUKATTApChI3 (apaM IIeNTep MEH 3HUSHKECTEPMEH Kypecy
Kypajgapbl), KOHCEPBAHTTAPCHI3 JKOHE KAacaHIbl JKEMJIEPCi3 KapKbIHIbI aybUl MIapyallbUIbIK
OH/Iipici O0ITyBI MYMKIH eMec.

buocdepansr Kopray VIHIIH Ta3fapAbl JKOHE TYPJdl KOCIMOPBIHAAPABIH —(MBICAIIBI
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SHEePreTHKANBIK, IEJITI0I03a, KaFra3, METaJUTYPTHsi) aFbI3bIH/IbI CYJIaphIH Ta3apTyIbIH XUMHUSITBIK
TOCUIZEP] KEH KOJITaHbLIa/Ibl.

Xeke TypmbIcTa XKOHE TYPFBIH-YH  IIApyalIbUIBIKTAPBIHIA XUMHUSIIBIK ©HEPKICINTIH
KOIITEereH OHIMJICPIH MalagaHabl.

XUMUSITBIK OHAIPICTIH JaMYBI

Jynuexysi OoibiHIIa 1932 SKbUIBI JKacaHIbl KaydyK 3aybITBIHBIH KYMBICKA Kipicyi
XUMUSHBIH HaFbI3 kKeHicl Oombin TaObutanpl. Kazakcranma 1934 xbuiel [IbIMKEHT KOpFachiH
3aybIThl, 1955 k. ©OckeMeHie KOPFachIH-MbIPbIII KOMOUHATHI )KOHE TUTAHIbI-MarHuiIi KOMOUHAT,
banxamra TaykeH-mMeTammyprusuiblk koMOuHaThl 1958 k., XKamObuiaa cymepdocdar 3aybIThl
KoHe "XUMMIIBIK eHepkacin eHpipici”, IlaBmojmap amtomuHuii 3aBoibl 1964 >KbIIbl icke
KOChUIAbl. OpraHuKaiblK CUHTE3, IJIacTMacca, >KacaHbl TANIBIKTAP, KYpAesl Iopi-IopMeKTep
eHepKacinTepi aamMu Oactazpl. bailmaHblcKaH a30T 3aybITTaphl TYPFBI3BUIABI, OTHIH, MYHAi,
OHJIey, aFalll XUMHUSUIBIK >KOHE THUIPOJIM3 KOCIMOPBIHAAPHl KYphUIAbL. COHFBI KbUIIAPbI
OMOXUMUSIIBIK OHEPKACIIT KYIITI 1aMi 0acTabl.

XuMUsl KOHE XUMHSUIBIK TEXHOJIOTHS TapayblHaH KeITereH FalbIMAApIbIH €HOeKTepl
OyHHE SKy3i OoibiHma MoubiHIanael: M.B.JlomoHocoBThH, [.M.I'ecctin, B.®D.AnekceeBriH,
H.H.3ununnin, H.H.bexeroBThiH, A.M.byTneposteiH, [I.11. Menneneestin, B.B.MapkoBHu-
koBTiH, M.I1.KayuepoBteiH, JI.Il.KanoBanoBteiH, B.H.HWnateeBTiH, W.A.KaOiyKoBTHIH,
J.E.®apopckuiinin, H.C.KypnakosteiH, H./[.3enenckuiinin, I1.I1.denersentiH, JI.A.UyraesriH,
C.B.JIe6enentin, A.E.Ilopaii-Kommuansia, A.E.ApGy30BTiH, A.A.I'pun6eprrin, H.H.Cemenos-
TiH, W.W.AugpeeBtiH, H.M.DMmaHyaJISHBIH KoHE A.baemostiy, II.b.batanoBanbIH,
E.A.BexryporteiH, E.E.Eproxunnin, b.A. Ky6anosteiH, M.XK. ) KypunoBtsiH, P.A.Ka3zoBaHbiH,
3.M.MonnaxmeroBteiH, H.K.Hamupostsin, JI.II.Hungig, b.T.Oten6aeBThIH xoHE T. 0.

XUMMSITBIK  OHIPICTIH JKaH-)KaKThl JaMybl Kazipri Ke3fae e JKypilm jKarelp. AJFa
KOUBUIFAaH MoceNeNepAl Iy YIIH XUMHS KOHE  XMMMSUIBIK TEXHOJOTHS ayMarbIHJIa
KOWBLIATHIH FBUIBIMU 3EpTTEy JKOHE ToXKIpuOe, ammapaT MeH Kypal jkacay >KYMBICTApbIH
KEHEUTY JKOHE TepeHAEeTyIMEH KaTap XUMHUSUIBIK TEXHUKAHBI KETUIIIPYy KasKeT.

3. XUMUSITBIK TEXHUKA MEH TEXHOJIOTUSHBIH HET13T1 JaMy OarbITTaphl

XUMHSUTBIK T€XHUKAHBI JKETUIAIPY €HOEKTIH OHIMIUIITIH, JalblH OHIMHIH CcanachiH
JKaKcapTyFa JKOHE OHIMHIH ©3/IK KYHBIH KEMITyre OarbITTalFaH. XWUMHSUIBIK TEXHUKAHBIH
JIaMYBIH/IaFbI 01p-0ipiMEH THIFBI3 OAMTAHBICTHI HETI3T1 OaFrbITTapPhI;

1) xumusg-TexHomoruwsuiblk okyienep (XTXK) MeH jkeke ammapaTTapiblH KeOJEMiH YIIFalTy
HOTHKECIH/IE OJIap/IbIH KyaThIH KYIICHUTY;

2) ammapaTTap/bIH )XYMBICHIH YIETY;

3) KOJ eHOEeriH KaKeT eTETIH MPOIECTEPIl MEXaHHUKAIaHIBIPY;

4) XUMHSI-TEXHOJOTHSUIBIK JKYHEIepl KoHe XKeKe armapaTTap/abl 0acKapaThiH 3JICKTP-ECenTey
mamuHanapeiH (JEM) KongaHbIn, KOMIUIEKCTI aBTOMATTAY;

5) OKTBIH mpoIecTepIl Y3AiKCi3 IPOLECTEPMEH aybICTHIPY;

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

7) eHIpy caThLIAPbIH KEMITY JKOHE KaObIK (aliHaIMalbl) IKyHelepre oTy;

8) KamIBIKCBI3 OHJIIpICTEP KYPY.

XTX sxoHe ammapaTTapAblH KyaTTBUIBIFBIH KOOEHTy oJapAbplH  OHIMIUIIKTEPiH
JKOFAPBUTIATYFA JKOHE JKYMBIC YKaFalIaphIH KaKCcapTyFa allblll KeJIe/i, all alnapaTThl )KYMBICKA
KOCAThIH XYMBICIIBUIAP/ABIH ~ CaHbl KeOeimeiini. YKyMbICTBIH eHIMALIr (©) HbIFapbUIaThIH
OHIMHIH HEMECE OHJCITeH IIUKI3aTThIH Oenrurn Oip Mep3iM (T) apaibIFbIHAA OHIIPIITCH
meniepimeH (G) ecenTenineni:

© =G/t (1)
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ArmmmapaTtTapabplH MOJIIIEPiH KOHE OHIMIUIITIH KOOSHTY Ko Kap:Kbl 06Ty 11 Tajam eTnenIl
JKOHE OHIPICTI aBTOMATTAHABIPY MYMKIHIITITIH KEHUTIETE 1.

DKOHOMMKAIBIK THIMJIUIIKKE CYHEHE OTBIPBII, KaiiTa OpPHATHUIBIN >KaTKaH MalluHajap
MEH amnmapaTTapAblH KyaTblH Y3[IKCi3 KOOEWUTIN OThIpaabl. MbICabl: KYKIPT KbIIIKbUIBI KOHE
aMMUaK eHIpiCTepiH/Ie HETI3r peakTopiaapblH KyaTbl cOHFbl 20 >KbUIIbIH apanbirbiHAa 30 ece
ecTi, Oipak KeWOip KOHABIPFBUTAp MeH Tyren XTJK wmeimiepiH MIEKTEH ThIC apThIFbIMEH
YIFAWTKaHAa KOCIHOPBIHAAPIBIH  aBapUsUIBIK TOKTATYJIApMEH, JKOCHApibl JKOHICYJIepiHiH
HIBIFBIHBL OipeH keOeiieni. COHIBIKTAH KOMNTEreH cajajapia >KeKe KyaTThUIBIKTBl OJIaH opi
KOFaphLIaTy THIMCI3.

ArnmapattapblH KeJieMIepiH KoOeHTNnel-aKk TeK *KYMBIC epeXeciH >KaKCcapTy apKbLIbI
OHIM/IUTIKTEPiH yAeTyre 00Jaibl.

AnmapaTTbiH KYMBICHIHBIH yaemeni (Y) KapKblHABUIBIFI T OHBIH OHIMAUIINHIH (O),
anmapatThiH KesieMine (V) Hemece OeT aynanbiHa (S) KaTbIHACKIH alTabI:

Y =06/V

HeMece:

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

Yaemeni KapKbIHABUIBIK €Ki >KOJIMEH KaMTaMachl3 eTuieai: 1) annapaTTblH KYpPhUIbICHIH
JKAKCapTy apKbUIbL; 2) ammapaTTapAarbl TEXHOJOTHSUIBIK MPOIECTEP/Il KETUIIIPY HOTHIKECIHE.
Ocbl KepceTUIreH eKi oy Oip-OipiMeH ThIFbI3 OaillaHBICTBI. ANNApaTTblH KYPBUIBICHIHBIH
KAKCAPTBUIYBl OCEPIHEH XHMUSJIBIK TPOLECTIH YAEMeTl KapKbIHABUIBIFBl JKOFapbUIA/IbL.
Ynaemeni KapKbIHIBUIBIKTBIH K60€r0l TeMIepaTypaHblH, KBICBIMHBIH JKOHE OpeKeTTeCylIl
3aTTapAblH  KOHIICHTPALMSCHIHBIH  JKOFapbUIayblHAH, KOMIIOHEHTTEPAlI  apajacThIPY/IbIH
KYILEIOiHEe, 3aTTapJblH OpeKeTTecylli OeT ayJaHbIHbIH YJIFAlObIHAH, KaTaJu3aTOP.bIH
KOJIJJaHYBIHA, COHBIMEH KaTtap TpoIIeCTEPIIH MEXaHUKATAHIBIPBUTYbIHA ~ JKOHE
aBTOMATTaH/BIPbUTYbIHA OaIaHBICTHI O0JIAIBI.

MexaHukanauaplpy - agamMHbIH (U3MKaIbIK €HOEriH MallnHa €HOEriMeH aybICTBIPY.
MexaHuKanauaplpy —anmaparypa >KYMBICBIHBIH — YAEeMeTl KapKbIHABUIBIFBl MEH  KYTYyII
KBI3METIIUICPIH CAaHBIH KEMITY apKachlH/1a €HOSKTIH OHIMIUTIITIH KOFapbLIaTabI.

Kenrteren XuMUIBIK OHJIpiCTEpJe HETI3rl olepauusiap MeXaHUKaIaHAbIPbUIFaH.
JlereHMeH IIMKi3aTTappl THEY, MaTepuabl TYCIpy >KOHE TachIMaijaay oii Je Oosca, YHEMI
MallMHAMEH iCcTeNiHOeWi. OHAIPICTIH OChl caThUIAPBIH MEXaHUKATAHIBIPY Kasipri yakbITTa
Heri3ri mpoOsemMa 00BN Ta0bUTA b

KommekcTi aBTOMaTTaHJbIpy - KypalaapAbl KOJIJJaHa OTBIPHII, aJaMHBIH KaTbICHIHCHI3
TEK KaHa OHbIH OakbUIaybIMEH OHAIPICTIK MPOLECTI JKYyprizy. ABTOMaTTaHABIDY —
MeXaHUKAIAHABIPYAbIH KOFapbl CaTBICHL, OJ €HOEKTIH OHIMIUIrH oHE OHIMHIH camachlH
JKakcapTyFa MYMKIHIIK Oepeal. OHAIPICTI KOMIUIEKCTI aBTOMATTaHABIPY VIIIH OpTYpIIl
KOHJIBIPFBUIAP/IBl KOJIJIaHyFa 0oJazibl. ©Te Kypaeii eHAIpicTepie JIEKTP ecenTey MallnHaIapblH
KOJIJTaHabl.

OHuipicTeplliH TEXHOJOTUSUIBIK MpouecTepiH OackapaTbii DEM KojjaHy XHUMHSIIBIK
OHEPKACINTEe ©Te THIMJ1 aBTOMATTAHIBIPBUIFAH JKYHeNepl €Hrizyre MyMKIHIIUIK —TYFbI3/bL.
JlerenmeH, kelOip Kardaiga TOJNBIK aBTOMATTaHIBIPYIbl KOJJaHy 3ipile KHUbIHIAY HeMece
THIMC13 OOJIBIT OTHIP.

MyHpaii »araiia KalbIKTaH OacKapyibl KojiaHy KakeT. Kamrsikran 6ackapy — TOJBIK
aBTOMATTAHJBIPbUIMAFaH, COHJIBIKTAH IPOLECTIH OapbIChIH  KaIIbIKTaH (MbICAJbI, OacKapy
MyJbTIHEH) aJlaM PeTTeN OThIPabl.

Y31iKTi mporecTepi Y3AiKCi3 MPOLECTEPMEH aybICTBIPY - OHIMICP/IH CamachiH XoHE €HOSKTiH
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JKarJJalblH JKaKCcapTaTblH MPOLECTIH Y/AEYIMEH ThIFbI3 OalIaHbICThl XUMUSIIBIK OHEPKICINIKE TOH
TEXHUKANBIK JaMyAblH HETi3ri OafFbIThl.  Y3/IKCi3 mporecTepre oTy, MEXaHHKaJbIK
TEXHOJIOTHSAaFbl KOHBEUEpIep/ Il KOAAaHy d/1ICI CUAKTHI, eHOCKTIH OHIMAUIITIH apTThIPaIbl.

OKTBIH MpouecTepie ILIMKI3aT anmnapaTka THEIreHHEH KeWiH oHjaa OipHelle eHIey
caThUIapblHAH ©TeAl J€ COoAaH KeiliH  anblHFaH 3arrap Tycipuieni. CoHAa IIHKI3aTThIH
THENTCHIHEH TYCIpiIyiHe JediH Oenriiai Oip yakbsIT ©Tedl, COJI apaja ammapaT >KYMBIC iCTeii,
IIMKI3aTThIH TUETYl MEH aJblHFaH PEaKIUsIIBIK KOCIAHBIH TYCIpUTyl KaFgaiiapelHaa anmapar
TOKTan Typansl. by onepanusnapasl MexaHUKATaHIBIPY ©T€ KUBIH, OMTKEHI OKTBIH 1CTEUTIH
MEXaHM3MJIEp MEH KypalJapisl KaXeT eTedl. Ocipece KHBIHAAYbl - OKTBIH IPOILECTEpPIl
AaBTOMATTaHJBIPY, ce0edl aBTOMATTAHBIPYFa KAKETTI epEeKCHIH KOPCETKIMTepl (TeMIeparypa,
KBICBIM, 3aTTapIblH KOHIIGHTPALMSCH)  PEaKIUSHBIH JKYpy Ke3eHiHAe opIaiibiM e3repim
oTbIpabl. OKTBIH MPOLECTIH Y3aKTHUIBIK Mep3iMi Y3IIKCi3 MPOLECKe KaparaHJa OpyaKbITTa
apThIK, aj AHEPreTHKAJIbIK LIBIFBIHIAPHI XKOFapbl. by kepcerinren GapiblK cedentep OKThIH
MPOIECTEPl Y3MIKCI3 IPOIECTEPTe aTMaCTIPY/IbI TAJIAIl €TE/II.

Y3aikci3 Aern MmuUKi3aTThIH TYCYl MEH OHIMHIH IIBIFYBl Y3aK YaKbIT apaibiFbIHIA (HEMece
KyHem MeJmepiaepMeH) Y3IIKCI3 KYPETIH mporecTepiai aWTansl. byn skarmaiga xypamgap
TOKTaJIMai/Ipl, anmapaTTapAblH eHIMIIIT )KOFapbl. ANapaTThIH OapibIK KepJepiHae TYPaKThl
TEeMIIepaTypa, 3aTTapJblH KOHICHTPAIUSCHL, KBICHIM JKOHE T.0. cakTajlafbl, COHABIKTAH
amnmaparThlH JKYMBIC ICTE€yiH Kajarajiay, LIMKI3aTTBl THEY QHE OHIMII Tycipy, MpoLecTi
aBTOMATTaHJBIPY JKEHUIre cofaabl. byn jkarmaiina, COHbIMEH KaTap OHIMHIH camachkl Ja
xKakcapanpl. KenTereH XUMUSUIIBIK OHAIPICTEp Y3IIKCi3 JKYMBIC iCTeii, KajfaH OKTBIH
mporiecTep OIPTIHACT Y3AiKCi3 IPOLIeCTepMEH aIMacThIpbUTaibl. bipak Kasipri »armaiiia o3ipiie
OipaeH OapiblK — OHMIIpicTepAi Y3IIKCi3 OHAIPICTEpPMEH ajIMacThIpyFa OoiMaiiel, Kehoip
JKarjainapaa Oy eHIMHIH calachblH HamiapiaTajibl, ajd 0acka skardaiinapa, acipece a3 KyaTThl
KOHE a3 MeJIIepiii  KOHABIPFhUIApJa  Kaszipiie MpouecTepAi  aBTOMATTaHIBIPDY MEH
MeXaHHUKaJIaHBIPYIBIH Kypalaapbl TAOBLIFaH KOK.

DOHEPTUSHBIH MBIFBIHIAPBIH KEMITY XOHE XUMHSUIBIK PEAKIUSI-IAPBIHBIH  KBUTYBIH
Tyreiaaed KOJNJaHy-XUMHSUIBIK —TEXHHMKaHBIH MaHbI3Ibl OarbIThl. Kasipri yakbITTa KeITereH
OHIMJIUTITT  JKOFapbhl ~ OHIIPICTEpIiH  XUMHUSUIBIK  pEaKTOpiapbl  JKbUTy  alMacCTBIPFBIII
JJIEeMEHTTEPMEH YWJIECTIPUITeH, OJIap IIHMKI3aTTaplblH pEeaKIMsUIBIK TeMIleparypara JediH
XKBUIBITY YIIiH JKOHE COHBIMEH Oip Me3riije alblHFaH OHIMIEpl CYyBITY YUIIH HeMece KYLITi
KBUTY 06JIeTiH (IK30TePMUSIIBIK) MPOIIECTEP TiH KBUTYBIH Tali1anaHy Ka3aHAapblHIA Tayap OybIH
aly YIIH KONJaHbUIaAbl. byn skarmaiinapia XUMMSUIBIK pEaKTOpiIapFa KaparaHia >KbUTY
QIMaCTBIPFBIIITAPIBIH KYPBUIBICHI KYpJENiJey JKOHE lIe peakTopiapMeH Oipre JHepro-
XUMUSUTBIK arperaTt Ty3eiai. SIFHH, XUMUSIIBIK TEXHOJOTHSHBIH JHEPTHUSUIBIK TEXHOJIOTHSFa
altHanybl kypeni. byn ere MaHp3apl OaFblT, ©MTKEH1 Ka3ipri jkafjaiga agam3aTThl ap3aH,
KOJIAMJIBI YKOHE THIMJII KOJIAHBUIATHIH JHEPTrUsIMEH KaMTaMachl3 eTy npobyiemachl ajijaa Typ,
OUTKEeH1 OHBIH JOCTYpJi Ke3aepi (MyHal, TaOufu ra3, KeMmip, arail, LIbIMTe3eK T.0.) TaOuru
TOJIBIKTBIPBLTYJIApPbIHA KapaFaHJa KbUIJAaM KapKbIHMEH KOJIAHBUTYJAa JKOHE OCBI KO3JEepIiH
KOpJIapsl ©Te XKbU1aM a3arofa. OceiFraH 0aillaHBICTBI XUMUSUITBIK TEXHOJIOTHSIa YHEPTeTUKAIBIK
MKOHE TEeXHOJIOTHSUIBIK KYpaJAap/IblH apachlHIarbl OaiiaHpic  Oapa-0apa eTe Kyulere.

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

OHIPICTIH caThUIAPBIH KEMITY >KOHE JKaObIK (ailHamMalbl, IUKIAL) JKydenepre oTy
KU TAJIIBIH MIBIFBIHHBIH JKOHE OHIMHIH ©31H1K KYHBIHBIH KEMY1HE aJIbIIl KeJIe/Il.

KannapIkcpIz eHzipicTepii Kypy — IIMKI3aTThIH OapiblK KOMIIOHEHTTEPIH TYTesl KOJIJaHy
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apKachbIHAa SKOJIOTHSUIBIK MPOOJEMaHbl JKMHAKTHI —IIEHISAl JKOHE OHIMHIH ©31HIIK KYHBIH
KeMITel.

PeakuusuiblK KocIia MEH bUIy TachIMalJarblIITapAbl (aya, Cy) JKEKe MpoLecTep MEH
anmaparrapjia alHanablpy, OHAIPICTIH  XUMHA-TEXHOJOTHSUIBIK KyHenepiH —Tyrenaen
alfHaJIMalbl  Kacay-KaJJbIKChI3 OHIIPIC KYPYIbIH, €H THIMAI JKOJAApbIHBIH Oipi OOJBII
tabbutaapl. OCbl MakcaTIieH Ta3a XMMHUSUIBIK eHAipicTepai 6acka eHuipicTepMeH (MBICAbI,
METaJUTYPTHSUIBIK) OIpIKTIpe/l, OCBIHBIH HOTIDKECIHIE OyFaH NeWiH KojjaHOaraH — IIWKi3aT
KOMITOHEHTTEPIH aybl MIAPyalIbIbIFbIHA KAKETTI OHIMIEP ally YILIiH eHaeyre 0osaipl.

Tacrannel razgap MeH cyjapabl — Ta3apTyFa KOJIJAHAThIH apHaiibl anmnaparTapabl
TEXHOJIOTHSUIBIK YITLIEPre €Hri3y apKbUIbl KaIJIBIKChI3 TEXHOJOTHAFa JKaKbIHAAyFa OOJaibl.
Byt >xoi1 KeH TapajFaHbIMEH, KOpILIaraH OpTaHbl CaKTay MpoOJeMachlH Tyrel LIelle aaMai/bl,
COHBIMEH 0ipre KenTereH  ©OHIIpICTepe Heri3ri OeHIMIACP/iH ©31HIK KYHBIH apTThIpyFa OKell
COFaJIbl.

Kepceriniren  OarpITTap[blH OpKalCBICBIH Oarajail OTBIPBIN, Kem  >Karjpaiiapnaa
oJIap/ibl >KMHAKThI KOJIJJaHyFa OOJIaThIHBIH JKOHE i€ OHJIPICTI YMBIMAACTBIPY MEH OacKapyabl
KETULAIPY apKbUIbl FBUIBIMHU 13/ICHICTEp KEHEI01 KOHE TepeHJeyl, COHBIMEH Karap »obaay
KYMBICTAPBIHBIH JKaKcapyJiapbl apKbUIbl XUMHUSUIBIK OHIIPICTI JKaHAAHIBIPYFa OOJIAaTHIHBIH
AWTHIIT OTY KaXKeT.

ATOMIBIK TEXHHKAHBI, IJIa3MaJIbIK KOHE Ja3epiiK TEXHOJOTHSUIAPBL, (HOTOXMMHUSITBIK
paaManus -  XUMHSUIBIK JKOHE OMOXMMHSIIBIK TPOLECTEpAl EeHri3y Keilip eHmipicTepaiH
HOTH>KEJIUIITTH KOFapblUIaTyIbIH KyaTThl KypaJibl OOJIbIN TaObLIa/Ibl.

ATOMJIBIK 3HEPTUSHBI KOJJIaHy OYpBIH KETe alMaraH *KY3JIereH MbIH Ipaayc TeMIlepaTypaHbl,
acipece TemeH Temneparypainsl mazmansl (1000-10000 K) anyra mymkinaik 6epei.
[Tna3sMOXUMUSAIIBIK MPOIECTEPAl KOJIaHY TEMe-TeHJIIr HeTi3rl Ke3AeNTreH OHIMIEpal aiy
OarbiThIHA Kapail Tek aca skorapsl Temmepatypaga (10%-10%) ere kymTi BIFbICATHIH
SHAOTEPMUSUIBIK alfHAIIBIPYAbl KYy3€re acblpyfa MYMKIHIIUIIK Oepeni. MyHpmail mpouectepre
xartateigap: NO Typa cuHTe3l; MeTaH MeH OCH3MHHEH aleTWIMHAL ajy; JUIHMAHHBIH Typa
CUHTE31; a30T MEeH KOMIpCYTeKTepIHEH LIUaHbl CYTEKTl aly; (TOPIBIH TYpPJi KOCHUIBICTAPBIHBIH
CHHTE3]Iepi KoHE T.0.

Jlazepnik TeXHMKa ©T€ HO31K OaFbpITTalFaH KPHUCTAJAbl KYpPbUIBICHL JKOHE OepiireH
KacueTTepi 6ap KaTThI 3aTTap/lbl, COHBIMEH KaTap KaTalu3aTopiapiAbl, XKapThllai eTKi3rimTepal,
MOJIEKYJIAJIbIK TOPJIap/ibl, aACOPOSHTTEP 1 XKoHE T.0. CUHTE3/Ieyre MYMKIHAIK Oepei.
QDOTOXUMHUSAIBIK pEaKIUsIap  JKapblK HHEPTUSACBIHBIH KYIIIMEH JKYy3ere acajbl Hemece
KBUTTAaMIal I, OJlap TabuFaTTa Ja, COHBIMEH KaTap eHjipictepae ae xkypeni. Kemipcyrekrepai
XJIopJay JKoHe Opomiay, KeNCTUPOJIbl CUHTEe3Jey, HapapuHIepli cynb(oxiopiay MKoHe
XJOpopMIIIH KeMeTiMeH (POTOCHHTE3/IeY OCBIHIAal MPOIIECTEPIiH TOObIHA KaTa Ibl.

BHOXUMUSIIBIK TEXHOJIOTHSl  €peKIlle OpbIH ajajbl, ceb6eli, XMMHUSIBIK ©HAIpicTepae
KOJIJIAaHBIJIATRIH KaTajau3aTopiiapra Kaparanaa 013 OUIeTiHACH Tipl KJIeTKa )KOFaphl aKTHBTI, HO31K
ipikTeyIIi OMONOTHSIBIK KaTanu3aTopyiap OOMNBIN TaObUIaAbI, ©31HIH THUIMIUTITIMEH, TOMEHT1
TeMIeparypaja KaOuIeTTUIINMEH epeKIleIeHeIl.

Opraam3meri CHHTE3ICATeH PepMeHTTep (HeMece SH3UMICP) MEH TOPMOHIap, COHBIMEH
KaTap KJEeTKara CHIPTTaH TYCETIH BUTAMHHJIEP OMOJIOTHSUIIBIK KaTaIM3aTOPJIapFa >KaTa bl
Kaszipri yakpITTa eHepKocinTe OMOJIOTHSUIIBIK MPOLECTEPASH TEK allbITyAbIH SPTYPJi TYpJepiH
KOJIJTaHA OTBIPBIN CIIUPTTEP, AaleTOH, OPraHWKAJBIK KbIIIKbUIAap anansl. CoHmaii-aKk OeNOKTHI
JKEeM alllbITKbIHBIH OMOJIOTHMSAJIBIK CHHTE31, aF3bIH/bl CyJap/bl OMOJIOTUSIIBIK Ta3apTajbl KeiOip
TYCTI MeTanjapAblH OallaHCTaH IIBIKKAH PYyJAchlH OaKTEpUaNIbl MIOFBIPIBI CIITiCI3ACHAIpei
xoHe T.0. byyn mponectepaiH OapiblFbl MUKPOOPTaHU3MAEPHAIH KATBICYBIMEH JKOHE TOMEH
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JKBUIIAMIBIKIICH KYPE/l, COHIBIKTaH KaHAaFaTTaHAPJIBIK HOTHKE Oepe amMaiinel. CoHma aa Tipi
TaOMFaTTa KY3€re acaThlH OHIIPICTIK KaTalu3/i KOJIJaHy, TaMaK KOpJIapblH KEHEHTYMEeH KaTap
XUMHSUIBIK ©HEPKICINTIH KONTEreH cajalapblH TYTelael *aHalaH KypacThlpyFa MYMKIHILIIIIK
Oepep ei.

buoxumusibik mporiectepal Oonamiakra KOJIJAAHYIbIH HETi3iHe aTMochepanblK a30TThI
OailaHbBICTBIPY, O€JIOKTap MEH Maiapibl CHHTE3/Iey, OPTaHUKaJbIK CHHTE3/Ie KOMIPAIH KOC
TOTBIFBIH KOJJAHy MpoOiemanapsl jxkataabl. Ocbl mpouecTepii >Ky3ere achlpy MaHBI3IbI
npobiieMarnap/ipl, AKOFaphbl KaJOPHUIBIK OHIMAEPMEH KOPEKTEH IIPY apKbUIbl a/1aM3aTThIH ©MipiH
KaMTaMachl3 €Ty/i, ©HEPKACIN HEri3iHe CyiHeHe OTBIPHIN XeM 0a3achlH KYpPY/Abl, KOFaphbl
HOTHIKET KaXKETT1 J9pi-I9pMEKTEp KOHE aybUl IIapyallbUIBIFBIHBIH 3USHKECTEPIMEH Kypecyre
KaXETTi Kypaijgap IIblFapyra MYMKIHIILUTK Oepep emi.

TipurmikTi KaMTamMachkl3 €TyIiH polaeMaIaphl KoHE XUMHSUIBIK OHEPKICIIT

OHepkacin eHAIpiCTEepiHIH KapKbIHIBI JaMYbI )KOHE XaJblK CaHBIHBIH KOOCI01 ajgaM MEH
KOpIIaFaH OpPTaHbIH Oip-OipiMeH OalIaHBICHIHBIH CHUIATBIH €I9ylp IOpPEKeae  O3repTeli.
OMipaiH Heri3iHe JeMEHTTepPAIH aifHaJbII Opaybl JKaTalbl, SIFHU OJl aJaM YIIiH 3aTTapIblH
TaburaTieH anaMmacybIiMeH OeitHeneHeni. JXKep, cy, aya @HEpPKICIM MeH TYPMbIC KaJIIbIKTapbIMEH
JacTaHa/bl, OpPMaHAAap MEH aybUl IIAPyallbUIBIFBIHA JKapPAWTBhIH XEPIACPAIH KOpJaphbl a3asiibl,
xailyanzap MeH eCIMJIIKTepAiH KeNTereH Typiepi »KoubUIaabl. AJaMHBIH 9cep €TyiHEeH OpTaHbIH
e3repyi KbUILIaM KYPETiHI COHINATBIKTHI, TAOUFATTa FachIpiap OOWBl OPHATHUIFAH TEIE-TEHIIK
03 KaJllIbIHA KEJIIN YJrepe aJMai[ipl, KOHE COHBIH OCEpIHEH KOpIIaraH OpTaJarbl e3repicTep
cunar anysl MYMKiH. OCBbUIapABIH ~ 9CEepiHEH aJaMAaplblH eMip Cypy Karjailinapsl  eTe
KUBIHAAWIbl. AZJaM3aTTBIH OMIPIH KAMTAaMachl3 €Ty, SFHU XalIbIKThl ~ TaMakIleH, TYIIbl CYMEH,
JeMallyFa JKeTKUIIKTI Ta3a ayaMeH, SHEPrUsSHBIH OpTYPJL TYpJIEPIMEH KaMTamachl3 €Ty,
KoOlHEeCe XUMUSITBIK TEXHOJOTHSHBIH diCTepiMEH Mentiieni. XalblKThl TaMaK ©HIMJIepiMeH
KaMTaMmachl3 €Ty Heri3iHae exi OarbITTa >KYPri3uiefi: XUMHSUIBIK OHEpKICINTIH OHIMIEpPiH
KOJIJIaHA OTBIPBIN aybUT IIApyallbUIbIK OHIMIUIITIH apTTBIPYMEH KaTap CUHTETHKAJBIK >KOHE
JKacaH/Ibl TaMaK eHJIpY.

AybUT apyamblIbIK  OHIIPICIHIH OHIMIUIITIH apTTRIPy TEK JKOFaphl  HOTHXKEN1
MUHEPAIIBl THIHAUTKBIIITAP OHEPKICIOIHIH TaMybl, aybUT MIAPYANTBIIBIK 3USTHKECTEPMEH KYpecy
KYpaJJIapblH JKOHE OCIMIIKTEPJIiH JaMybIH PETTEHTIH BIHTATAHABIPFBINTAD ally OHJIPICIH
KYPY apKbLIbl MYMKiH OOJIMaK.

MuHepanapl THIHAUTKBIIITAP MYMKIHIIUNITIHE Kapal OaylylacTChi3  OO0JIybl KaKeT; KeH
KeleMre ue OOlybl KepeK, SFHH MaHBI3bl KOPEKTiI 3aTTap/AblH, COHBIMEH KaTtap
MUKPO3JIEMEHTTEPAIH 1 OO0JIybl Ka)KeT; OJapJblH KOJJIAHBUTYBIH >KOHE CaKTaJIyblH
OHaMJIaHATBIH camnaibl KYpbUIBIMBI OOJyBI KE€PEK; ©CIMIIKTEp OJIapbl KEHIT CIHIpYl KaXeT;
OJIapibl TOMBIpaKTapFa €Hr13TeH/IE, TOMBIPAKTAPIbIH KYPBUIBICHIH KaKCapTYhl KAXKET.

OciMIIKTepIi KOpFay Kypalaapbl-TIECTUIHITEP-)KOFaphl IpIKTEYIIUTiKIIEH OeifHeneHyi,
JKETKUTIKTI KBUIIaM BIABIPAYbI, KYCTap MEH XalyaHJapra 3USHCHI3 Oonynapbl KaxeT. Aiita
KETETIH JKaFjal, 0apJblK MEeCTUIIUATEP-OPTaHUKAIBIK KOCBUIBICTAp OOJBIN TaObUIaAbI, OJap.Ibl
CHUHTE3JICYJIET1 JKOHE OHJIEYAeT] JKETICTIKTEep TYTeNJAeH OpraHuKaJIbIK XUMHS MEH OHIIPICTIK
OpraHUKaJIBIK CHHTE3/IH JaMybIMEH aHBIKTaJIaIbI.

OCIMIIKTEpIIIH ©CylH peTTeyLIiIep-eCIMAIKTepre KaTbICThl (U3MOJOTHSIIBIK AKTUBTI
3arTap, oJap ecCIMIIKTEpiH ecCyiHe KOHE JAaMyblHa 9pPTYpJIi e3repictep eHrize anaabl. Keitbip
repOUIMATEp a3 MeJIIepAe albIHFAaHMEH, OJap OCIMIIKTEpPAIH 6CyiHe oTe KaXXeTTi JKOHE apam
HIONITEPMEH KYPECYIiH Kypaiaapsl.

OCIMIIKTEpIIH OCYylH peTTeHTIH aKTHUBTI BbIHTAJAHJBIPFHILITAP-THOOEpEIUIUHACD —
CaHbIpayKyJIaK ©MipiHIH OHIMJEPIHCH KOHE Ta3a ©CIMIIKTEPACH MUKPOOHOJIOTHUSIIBIK JKOJIMEH
Oemineni. backa perreymiinep-necukanTTap MeH AeQOTUAHTTAP, OCIMIIKTEP/E CYCHI3AAHABIPY
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(kenTipy) XKoHE OHIMJII >KMHAp aj/blHAA >KalblpaKTaplaH aWblpy YIIIH KOJIJaHbLIATBIHAAD,
OyJ1ap Tarbl 1a OPTraHUKAIIBIK CUHTE3/A1H ©HIMAepi O0IbIT TaObLIAIbL.

XKanyapnapaplH ecyiH BIHTATaHABIPFIIITAP-KaHyapiaapaa Ke3AeceTiH HHOEKIUSIIBIK
aypyJiapAblH epilyiH OonaslpMaiiTeiH 3aTTap. CoHbIMEH Oipre Oyil 3aTTap KOPEKTiH CiHYiH
JKakcapTanbl, ajd Oyl e3 Ke3eHIHIE >KaHyapiiapAblH MEP3IMIIK a3blK MeJIIepiH a3alTyra
MYMKiHAIK Oepemi. Ka3ipri ke3/ie XuMUSIIBIK OHEPKICIT Y JKaHyapJapbIHBIH, OAJIBIKTAp/IbIH,
KOHIIKTEPIIH (MpIcanmbl,  JKiOE€K ~ KypThl)  OHIMAUIINIH  apTTHIpaTBIH  JKaHa
OMOBIHTATIAHABIPFBIIITAPIBI UTEPY Il 0aCTaIbI.

JKacanapl TaMaKTbl @HIIPY - XUMHSUIBIK TEXHOJIOTHUS 1aMybIHBIH MaHBI3/Ibl OaFbITHI.

JlemorpadTapaplH alTybIHINA, TUIAHETana ecy HeridiHeH Asusa, Adpuka, Opra xoHE
Onryctik Amepuka ece0iHeH XypeTiH Oonansl. byn KOHTHHEHTTEpJeri XaibIKTBIH TOPTTECH
yIIi, Ka3ipri Ke3eHIe KepeKTi OenoKThIH TeK 60% amampl. A3BIK-TYNIKTIH JKETIeyi, MIaMachl,
aZaM3aTThlH OMIpIHJE YII MBIHBIHIIBI KbUJIFa Kipep alJbIHAarbl KUBIH CHIHAKTBIH Oipeyi
OoJIFaITBl TYP.

Tex XUMMSIBIK OHEPKACII FaHA AYHHEHI 9JIeyMETTI KaldTa Kypy MEH KaTap AOHHIH, €TTiH
JKOHE OCJOKTHIH 0Oacka TypJiepiH eHJACYyIl KeOeuTyre kKaOuterti. bipak Ta aybur
[IapyanIbUIbIFbIHA JKAPAUTHIH JKep KOJIEMiHIH a3/IbIFbIHA JKOHE JIe aybll HIapyallbUIbIK OHAIpICIiH
HIeKCi3 yAeTyre OalIaHbICThI XKacaHlbl TAMAK OHJIpY MpoOseMachbiHa alpbIKIIa KOHUI 0eJiHII
otelp. bipiHmigen, Oy opTypii OelOKThl MaTepuaiiaplblH CHHTe31HE KatbicThl. Kasipri
yakpITTa OHEPKOCINT MacITaObIHIa OEIOKTapbl CHHTE3]ey HETi3IHAEe MHUKPOOMOIOTHUSIIBIK
KOJIMEH iCKe achIpblIa/ibl.

MUuUKpOOHOIOTHSUTBIK CHHTE3 JICT - MUKPOOpPraHU3MIEPAiH (PEepMEHTTI KkyhenepiMeH
JKY3ere achlpbUIaThIH cHUHTe3dl aitansl. Kasipain esiHne OenokTapAaH >koHE Mailnapia,
HOpMaJIIBI MapaguHISPACH, METaHOJIaH, 3TaHOJ/IaH, CipKe CYbIHAH JKOHE 0acHAa OpraHWKAaJBIK
KOCBUIBICTAp/IaH,  KeOiHece MyHalJaH ajblHATBIHAAP/IAH, OHMIPICTIK MHUKPOOHOIOTHUSIBIK
CUHTE3[I1 urepy Oactanpl. MyHalbIH Ka3ipri OHIMiHIH JYHUE Ky31 OolibiHIIa Oap Oonranbl 5%
MUKPOOMJIOTHSUIBIK CHHTE3Te KOJAaHCa, OHA Kep MAPbIHBIH OapJbIK XadKbIH-5 MIIPA. aJaMibl
OETOKTIK KypaMMeH KaMTaMachl3 eTyre 0oJap ei.

Cyrerin ciHipeTiH kelOip OakTepHsUIapJbIH KOMETIMEH OTTErl >KOHE aTMoc(epabiK
KOMIPTETiHIH KOC TOTBIFBIH PEaKIMsFa €HrizyiHe O6omajsl, Oy skarnaiiia cy MeH (popMalbaer
naiima Oomanel. bBip skarbiHaH Oys1  OakTepusuiap XUMUSIJIBIK OHEPKICINMKE OTe KaKeTTi
(dbopManbpIETHATI CUHTE3/CI, ayaHbl KOMIPTETiHIH KOC TOTBHIFBIMEH Ta3allaca, eKiHIIiJeH, oJiap
JKEM PETIH/C KOJIIAHBLUTYbl MYMKIH, OUTKEH1 ©3/1epi )KapThlUIai OeIOKTap/IaH TypaJibl.

MuKpoOHOIOTUSIIBIK TIPOIECTEp THAPOIU3 OHEPKICIOIHIe, CHUPTTEpHi anmyna, TITTI
3aTTap/bl alIbITKAHJA, IIapan jkacayjaa, >KeM allbITKbUIAPBIH 1CTEeYIe, IPIMINK Ticipyae,
Tepiiepi eHAeyAe *KoHe T.0. KeH KOJIaHbLIa IbI.

WHnycTpusiChl JaMbIFaH eNjepae  OCIMIIKTI IIMKi3aT 0a3achl PETiHJAE KOJIIaHATHIH
XUMUSIIBIK OHEPKACINTIH HET13T1 OpraHUKaJIbIK CHHTE31, SIFHM KAaHT XUMHSCHI K€H epic ajabl.
OHBIH apTHIKIIBUIBIFBl - €pPEeKIIe KOMAMIBUIBIFBIH/IA JKOHE KbUI CalbIH YKaHAPHIN OTHIPYBIH/A.
CoHBIMEH KaTap XUMHSJIBIK OHEPKACINTIH MiHAETIHE OEIOKTap/ bl XKOHE KOMIPCYTEriH HIONTEH,
arailTaH, aybUI-IIapyallbUIBIK TacTaHABUIAPBIH O6diN aly, ’acaHIbl TaMaKThl OajabIpiapaaH
(xJ7opeiia CUSKTHI) Kacay, TaMakK MaiIapblH, KAHTTHI CHHTE3/IeY KaTaabl. bipak Heri3ri MiHIET
Oocbl OEJOKTHI MpemaparTaplbl SKOJOTHSUIBIK Ta3a CHUHTE3[ey. beloKTapAblH TaMaKThIH
OarayibIFbl aMUHKBIIIKBITIAPBIHBIH KypaMblHa OaiIaHbICTBI 00JaIbl, OUTKEHI aMHUHKBIIIKBUIIAD
OpraHu3Me CUHTE3IEIEII.

Kasipri yakpITTa HO31K OpraHUKajablK CUHTE3/A1H KOMETIMEH aMUHKBIIIKbUIIAPIBIH TOJBIK
KaTapblH anyfra OoNajbl, KOHE N¢ KeWOip Kem MenTHATEp - HOHAMENTH[, WHCYJIHH ajbIHAJbI,
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COHBIMEH KaTap 124 aMHHKBIIIKBUT KAJIIBIKTAp/IaH TYPATBIH KOI HETTH] 1€ CHHTE3CITeH.

CuHTe3zenreH OpraHMKajblK TaMak 3aTTapbl apHaiibl (pakuusuiapra Oenyli >KoHe
TazajayJpl KaxeT ereil. bys mpormecti acipece apHaibl Tipi OpraHu3MJIEp KaKChl KYyprizeni,
oJlapJiaH »KapThUIail OTKI3ril KaObIpiiak MeMOpaHanap anblHaAbl. bynapnarsl 6eiy mpouecinae
DHEPTUsl OTe a3 IMIBIFRIHMEH Xypeai. COHABIKTaH Ka3ip KacaHAbl J>KOHE >KapThUIai KacaHIbl
MeMOpaHaiap jkacablll >kaTelp. Onapabl TEK KacaHAbl TaMakK 3aTTapblH Ta3ajaFaHAa eMec,
COHBIMEH KaTap ayaHbl OejreHjae, CYTTi cenapauusuiarania, Cyabl TY3MIbUIIaHbIPFaH/Ia KOHE
T.0. KOJITaHAbL.

Kopmiaran opraHbl KoHE XMMHUSJIBIK OHAIPICTEpAE KhI3MET €TYIIl KbI3METKepJIepaiH
JICHCAYJIBIFbIH KOPFAay XUMISUIBIK 9[ICTEpMEH XKyprizueal. I'aznapasl 3usiHAbl KOChIMIIATapIaH
CyiBbIKTapMeH alcopOuusiiay, KaTThl COpOCHTTEepie aacopOuusiay apKbUIbl JKOHE OJIap.bl
3USHCBI3 KOCBUIBICTApFa KaTAIU3AIK alHANIBIPY O/1ICIMEH Ta3apTabl. AFBI3bIH/BI CyJIap 3USH/bI
KOCBIMIIIANAp/AaH  a0COpOIMSUIBIK ~ OMICTEpPMEH  apHalbl  CY3riliTepMeH  Cy3y, KYIITI
TOTBIKTBIPFBIITAPMEH OHJEY (XJIOpMEeH, (pTOpMEH, 030HMEH T.0.) YIbTpoHOJETTI CoyjeMeH
OHJICY, OMOJIOTHSUTBIK diCTep Il KOJNJaHy apKbUIbI Ta3ajJaHybl MyMKiH. JlyHHE Y31 MYXUTBIHBIH
JacTaHYbIH KEMITyJe TYpJl TEXHOJIOTHSUIBIK HpOLecTepe CyJbIH KAaObIK alHaJIbIMbIHA KOILy
MaHbBI3[bl OpbIH anaabl. JKep KBIPTBICHI MEH Xep KOWHAybIH KOpFay OHIIpiCTEepiH KaTThl
KaJIbIHTAapblH  HaiifanaHell, oylaplpl iCKEe apaTy apKblIbl »Ky3ere acajabl (LUIaKTap.sbl,
HIamMaapel, TYHBUIAApAbI, 00C KeHaepai koHe T.0.), SFHM IIUKI3aTThl KOMIUIEKCTI KOJJaHy
apKbUIbI.

OHipicTiH AaMyblHa OaillaHBICTHI KOpIIAaFraH OpPTaHBIH ©TE JIACTaHBIN KeTyi cebemnTi
JYHHE KY31 eNfepl KopIllaraH OpTaHbl CaKTayFa Y3IIKCi3 KoHE YJIKEH MOH Oepyze. OHepkacim
OH/IIPICIHIH yaKbITKa T OallIaHBICTHI YJIFAIOBI JKYpPIl TYpPFaH OHAIpICKe ©O MpOIopIHOHAI
©3Tepe/Ii IeN aHbIKTAIIFaH, SIFHU OCY KbUITaM/IBIFbIL:

U=do/dt=k-6 3)
myHna K- ecy koad¢uimeHTi - o1 1a YHeMi KOFapbLIaiIbl.
CoraH THICTI OH/IIpic IKCIIOHSHTIICH OCeIi

O=a1-ek 4)
erep eHJipic, TEXHOJIOTUSHBI ©3TepTIel kobeiie OacTaca, oHaa 3usHAbI KanasiHTap na (K) con
3aHMEH Koleiieni:

K=az- ek (%)

Kazipri ke3eHje casicu >KoHE MEMIIEKETTIK KalpaTkepiep IMIaHETaHbIH YKOJIOTHSIIBIK
JKaraibiHa Kem KeHIT  Oemyzae.  bapnblK ©HAIPICTIK KYMBICTAp, afaM MEH TaOWFaTTBhIH
yineciMai  opekeT eTyiH ~KamMTaMachl3 €Ty YILiH, JKOFapbl HOTIDKENl Kypaigap MeH
TEXHOJIOTHSUTAP/IBI TTai1ajiaHa OTBIPHII KYPTi3Ie .

XUMHUSITBIK OHIMHIH Canachl MEH ©31H/1iK KYHbI

Kocinopbeiaaap eHaipiyieTiH 6HIMHIH camacblHa ©Te 30p MOH Oepe/i.

XUMUSITBIK OHIMJEP/IIH Canachkl - KO JKaFJaiaapaa HeTi3ri 3aTThIH ~ KOHIIEHTPAIHSIChHI-
MEH aHbIKTananbl. Erep me  martepmanmmap HeErisri  3aTTapAblH €H KON MeJIIepIHeH, all
KOCTaJlapAblH €H a3 MeJIIEpiHeH TypaThlH Oosica, OHAa OIpiHINI OHE MKOFAPFbI COPTTHIH
OHIMJIEPI JIeTI caHaJaIpbl.

OpOip XUMHUAIBIK OHIMHIH Canachl, SFHM OHBIH KypaMbl MEH KacHETTepl MEMJICKETTIK Hemece
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KaHaraTTaHJBIpyNapbl KaxeT. CTaHZapTThl KYpFaHIa TYTHIHYIIBUIAPABIH TajanTapbl MeEH
OHJIIPICTIH MYMKIHIIJIIKTEP1 €CKepLIe/.

Kannmait  nma Gip eHuipicTiH OOJCBHIH ©HIMIe KOWBLIFAH TajanTapbiHa OalIaHBICTHI OipHEIIe
craHgaprrap OOJybl MYMKIiH, amaiia oJlapra KOWBUIATBHIH = TaJlaliTap CoOJ  OHAIPICTE
opbIHAANAThIHAAN 00ybl Kepek. CTaHmapThl oJli OpHAThIIMAaFaH OHIMICPAIH jKaHAa TYpJIEpiHe
KOWBLIATBIH TAJIANITApP CaTAIbIK TeXHUKAJBIK MIAPTTAPMEH aHBIKTATa IbI.

OHIMHIH 631HIIK KYHBI - OCBhI KOCIMOPBIHHBIH OHIMII IIBIFAPy MEH OTKI3yre KeTKeH
HIBIFBIHAAPBIHBIH aKIIaJIall KOpCeTKill. OHIMII eHIIpyre TiKelel OailIaHBICTBI KOCIMOPBIH
HIBIFBIHIAPEIH OHIMHIH ©31HJIK KYHBI JeT araibl. byja mbIFpIHIAp €Ki OMICIIeH eCKepulei:
KaJTBKYJISIIHS OanTapbIMEH JKOHE IIBIFBIHHBIH 0AaCcTaIKbl 2JIEMEHTTCPIMEH.

OHIMHIH ©31H/IIK KYHbI KaJbKYJISAIMs OantapblHa OaiJIaHBICTBI Typa IIBIFBIHAAP MEH KOCBIMIIIA
HIBIFBIHAAP/aH, all Typa MIBIFbIHIAP- KYHIap/a eCKeplIeTiH Heri3ri 6anTapjad Typaibl:

1) mmkizatTaH, XapThUiai (abpukarTap MEH XHMUSUIBIK peakinusiapAa TIiKeaeH KaThICYIIbI
HET13T1 MaTepuaigap/aH;

2) TEXHOJOTHSIBIK MaKcaTTapra apHaJIFaH JKbUTy MEH SHEePTHUsiIaH,

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

4) amopTH3aluUsIaH;

5) Herisri eHIIPICTIK KOpJIapjAbl ycTayFa KOHE KYHICHIKTI JKOHIEYre KETeTiH IeX
HIBIFBIHAPBIHAH TYPAIbL.

XUMHUSIIBIK OHIMHIH O31HAIK KYHBIH KaJbKyJSIUsJIaFaH[a IMHKI3aT JIeM OHEPKICINTIK
OHJICy/IeH OTIereH Oacrankbl MaTepuan atanaabl. JKapreuiaih dalOpukarrap >KOHE HETI3Tl
MaTepuaIap JAem OHEePKICINTIK OHIeYTe all/IbIH-aJIa TYCKeH OacTanmkbl MaTepuasiap aTajiajbl.
TexHonoOTHs HyCKayJIapbhlHIA HETI3ri MaTepHuaiiap MEH KapTbulail (haOpuKaTTap oIETTETIHIIe
KapThUIall eHIMJep HeMece OChI OHIIPICTIH IUKI3aThI JAETl aTala/ibl.

4 MiunocTpanusiJIbIK MaTepUaJl:
-KecTenep;
- npe3eHTaiusiap Microsoft Power Point.

5. Oneduer:
Heri3ri:

Ka3ak Ti1iHae
1. Xumusiblk TexHosorus Herizaepi: okynsik/ bl. K. Toiibaes [k. 6.]; KP BFM. - Anmartsr:
JKUIC PIIBK "doayip", 2011.-296 Gert.- (KP YKorapsl OKy OpbIHAAPBIHBIH KaybIMIACTBIFbI).
2. XuMHs OHIPICIHIH HETI3T1 IMpolecTepi MEH ammapaTTapbl. 3epTXaHalbIK MPaKTUKYM. OKY
kypansl/ I11. III. HypceiiiTos. - Anmatsr: 9Bepo, 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. mocoome / H. K.
Kaxuposa, H. K. baitzonnanos, 3. b. Cakunosa. - Anmatsl: U3n-so KasHMY, 2008. - 256 c.
2. Xaxuposa, H. K. O6mas xumudeckast TexHosorusi: yue6. mocobue / H. K. XKakuposa. - ; Pek.
Vueb6.-metoauu. CoBeroM yH-Ta uM. C. JI. Achennusipona. - Anmatsl : OBepo, 2013. - 119 c.

3JIeKTPOH/IBI HachbLIbIMAAP:
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1.YcmanoBa, M. b. XKanmbel xumust [DeKTpoHHBIN pecype]: oKy Kypaisl / M. b. Ycmanosa. -
DnekTpoH. TekcToBble naH. (19,1 MB). - Ockemen: "Mynbrumenus 3eprxanacsl”, 2007. - o
ont. auck (CD-ROM).
KAO s51ekTponabI pecypcrap
Dnexrponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecnyOnukaHcKas MeXBY30BCKas JIeKTpoHHast onbaroteka (PMDB) — http://rmebrk.kz/
[udposas 6udanorexa «Aknurpressy - https://www.aknurpress.kz/
DnexTponHas oudanoreka «dmurpady - http://www.elib.kz/
Onurpad - nopraia MyJIbTUMEIUIHBIX yueOHnKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(opMaIMOHHO-TIpaBoOBas cucreMa «3aHy - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

. Bakpuiay cypakrapsi (Feedback kepi 6aiisianbic):

. TexHoJIOTHS KOHE OHBIH TYPJIEpi.

. XVIMHSATIBIK OHEPKACITTIH TEXHUKAIBIK MPOLIECC YIIIiH MaHBI3BI.
. XUMUSITBIK TEXHOJIOTHSI MCH TEXHHKA IaMyBIHBIH HET13T1 OaFbITTapHhI.
XTXK MeH jxeke annaparrap/blH KyaTThUIBIKTapbIH KOTEPY.

. AnmaparTtap/IbIH )KYMBICBIH YIETY.

MexaHUKaJIaHABIPY .

. Komrutekcti aBToMaTTaHIbIpy .

. I[lepuoars! ypaicTepai y3aiKci3 YPAICTEPMEH aJIMacThIPY.

. DHEPTUSITBIK MIBIFBIHIAPABI KEMITY KOHE XUMUSIIBIK
peaKIusIapIbIH JKbLUTYIBIH TYTEIIeH KOJIAaHy.

10. ©Ownnuipic caTbUIapBIHBIH CAHBIH KEMITY

11. KanasIKchl3 TEXHOJIOTHUS KYpPY.

©CONOUAWNREO®

Japic Ne 2
1. TakpIpbIObI: XuUMHUS-TEXHONOTHSIIBIK YPIICTEP/IiH Ma3MYHbL.
2. Makcatpl: bimim anymbsuiapFa XUMHUKO-TEXHOJIOTHSUTBIK YPAICTEPIIH JKYPYIH aHBIKTaWTHIH
dakTopnap KoHE OJapAbl peTTey omictepi, ['OMOTeHII XKOHE TeTePOTCHII PeaKIHsIIapIbIH
KBUIAAM/IBIFBIHA 9Cep €TeTiH (akTopiap Typaisl O6i1iM Oepy.
3.Japic Te3ucrepi
Jlekuus xocnapbi:
1. XuMuS-TeXHOJIOTUSUTBIK MTPOLIECTEP TyPaTbl TYCIHIK
2. XUMUSA-TEXHOJIOTUSITBIK MPOIECTEPAL JKIKTEY
3. F'oMoreH i skoHE TeTepOreH Tl peakIusUIapbIH KbUIIaM/IBIFBIHA OCEep eTETiH (akTopap.
4. XUMUKO-TEXHOJOTUSIIBIK YPAICTEPAIH KYPYIH aHBIKTAaUTBIH (paKkTopiap >KOHE ONapAbl peTTey
amicrepi.
5. Xumus eHTipiCiHIH TEXHUKA-3KOHOMHKAJIBIK KOPCETKIIITEPI.
6. Xumust oHIIpiCiHIH SKOHOMHKACHI.
7. XuMusi ©HepKICiO1HIH SKOHOMHUKAIBIK KYPBUIBIMBI.
8. Xumus eHIipiCiHIH MaTePHAIIBIK JKOHE SHEPTETUKAIIBIK OalaHCHI.
XUMUS-TEXHOIOTHSIIBIK POIECTEP Typalibl TYCIHIK

XUMISUTBIK  TEXHOJIOTHSIIa XUMHS-TEXHOJOTHSUIBIK TPOIECC Kelleci onepanusiapaan
Typajbl: IIHKI3aTThl JalbIHAAy, OHbI XUMHSUIBIK HEMece Kem Xaraaiaa (u3uKa-XUMUSIIBIK
OHJICY, MalbIH OHIMAI Oelly JKoHE Ta3apTy. OHMIPICTIH TEXHOJNOTHUSIIBIK JKOHE TEXHHUKO-
SKOHOMMKAIIBIK KOPCETKIIITEPl OChI OMepanusiapAblH canachblHa TiKenel OaillaHbICThI 00JIaIbl.



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 OIepalusIapblHbIH MaHBI3BIH €CKepe
OTBIPBIN, XUMHSUIBIK TEXHOJOTUSHBIH HETI3/IepiH 3epTTey OapbhIChIHIA (PU3UKA-XUMUSIIBIK OHACY
oTIepaUsUTAPBIHBIH 0ACThI OPBIH AJIATHIHBIH aTall OTKCH JKOH.

XUMUSA-TEXHOJOTHSIIBIK ~ TIPOIECC  (PU3UKANBIK JKOHE XHUMISUIBIK  KYOBLIBICTAp IbIH
JKUBIHTBIFBIHAH Kypaniagel. O Kemecl e3apa 0ailyIaHbICThI 3JIEMEHTAPIIBI CaThIJIApAaH TYPAJIbl:

1) OpekeTTecylli 3aTTapAbl peakius aiiMarbiHa TacbIMaiay:

2) XuMUsIIBIK peakiusiap;

3) AnbIHFaH OHIM/II peaKlus allMaFbIHAH IIBIFapY.

OpeKeTTeCyl 3aTTaplbl peakius alMarblHa TackIMaigay MoJeKynanblK auddysus
HEMEeCe KOHBEKLHS KOMETIMEH IKYy3ere achlpbUlajibl. OpeKeTTecylll 3aTTapibl KaTTbl
apajacTeIpFaH Ke3JleTi KOHBEKTHBTI BIFBICYABI TypOyneHTTI nuddy3us nen te ataiasl. Exi
HEMece KOMKYWIl jKyhenepAe SpeKeTTeCylll 3aTTapibl TackMaljay Ta3aapAblH abcopOuus
HeMece /1ecopOLMsChl, OyJIapIblH KOHICHCAUACHI, KaTThI 3aTTapIbIH OaJKybl HEMECE OJIAp.IbIH
CYMBIKTBIKTapa epyi, CYHBIKTBIKTapAbIH OyJIaHybl HEMece KAaTThl 3aTTapAblH ailladybl apKbUIbl
JkKy3ere acelpbuiaabl. Kyitapanbeik anmacy - Oyt kypaen auddy3usiibiK mporece.

XUMUATBIK peakuusaap - Oyl XUMHUS-TEXHOJOTUSJIBIK IPOLECTIH EKIHIIl CaThICHI.
OJICTTe OPEKEeTTeCyIl XKYWeae HeTi3ri OHIMII alyFa OarbITTaiFaH OipHenie Karapiackan (ke
Ke3Je KocapiackaH) peakuusuiap kypeni. COHBIMEH Karap Herisri 0acTamkel 3aTTapMeH
KOCTIaJlapAblH apacklHAa OipHelIe XaHama peakuusyiap Kypyl MyMmkiH. Hotwxecinnme Herisri
OHIMMEH KaTap jaHama eHIMIep (XaJbIKIIapyallbUIbIK MaHBI3BI Oap MaTepuaigap) Hemece
OHJIIpiCc KAJIBIKTaphl Maiiga 0onaapl. OJeTTe OHIIPICTIK MpoLecTepli 3epTTey OaphIChIHAA TEK
KaHa OHIMHIH IBIFBIMBI MEH CallaChblHA 9CEP €TETIH peaklusiap FaHa ecKepiiei.

OHiMII peakius alfMarblHAaH IIBIFapy OPEKETTECYINl 3aTTapAbl TaChIMAIIAy CHSIKTHI
nudy3uSHBIH, KOHBEKITUSHBIH JKOHE 3aTTap/AblH Oip KyHaeH (ra3ibl,CYHbIK, KaTThl) OacKa KyHre
OTY1 apKBUIBI )KY3€re achlpbUIaIbI.

[TpouecTin  ’kammbl — KBULAAMIBIFBI  aTall  OTUITeH  AJIEMEHTapiibl  caTbUIAp/AbIH
KBUIIAMJIBIFBIMEH aHBIKTANAAbl. OJETTe OYJI caThlap op TYpPJi >KbUIIAMABIKTAPMEH KYPEi.
CoHABIKTaH MPOIECTIH KaJMbl KbUIIAM/BIFBl €H all KYPETiH CaThICHIHBIH >KbUIaMIbIFBIMEH
aHBIKTANAAbl. Erep XUMHSUIBIK PEaKIus Kol JKypce, MPOIecC KUHETHKANBIK aifMakTa >Kype/.
MyHnnaii mpouectepai YIETy YIIIH XUMUSJIBIK PEaKIUSHBIH JKbUIIaMIBIFbIHA 9CEp €TeTiH
daxTopnapasl esrepreni. Mpicanbl, 6acTankpl 3aTTapblH KOHIIEHTPALUSACHIH, TEMIIEPATypaHbl,
KBICBIM/IBI JKOFapbLIaTabl, KaTalu3aropiap KojiaaHaasl. Erep mporecTiy >Kaimbl KbUIIaMIbIFbI
OpEKETTeCyII 3aTTapjAbl TachIMANAy JKOHE [alWblH OHIMJII peakius aiMaFbIHaH MIbIFapy
CaThUIAPBIHBIH KBbUIIAMJIBIKTAPEIMEH aHbIKTajca, mpouecc MuGY3UIbIK aiiMakTa >Kypeni.
MyHnaii mponecTepiH KbUIIAMIBIFBIH KOFAphUIATy YOIIH €H aixabiMeH JaudQy3usHbIH
KBUILIAMJIBIFBIH JKOFAphUIATy KakeT. SIFHU, apanacThIpyAbl KYHIEUTY (OpeKeTTecylli XyheHi
TypOyJeHTTeY), KYWIepai Iucrepcusiiay, TeMIeparypa MeH KOHIIEHTPAlUsSHBI KOFaphliary,
KYHeHl OipTekTiiey (KemkyWai skyheHi Oipkyimi skyilere oTkizy) »koHe T.0. KaxkeT. Erep
TEXHOJIOTHSUIBIK TPOIECTIH OapiblK CaTBUIAPBIHBIH JKBUIIAMIBIFBL  Oipeit Oosca, mporecc
aypicnanibl aifMakTa skypeli. OHOa TPOLECTIH JKalMbl >KbUIAAMIBIFBIH KOFapiaTy YOIH eH
annpiMeH audy3ustHBIH 72, XUMUSIIBIK PEaKIHUSHBIH Ja JKbUIJAMIBIFBIHA OCep €TeTiH
dakTopnapael KonnaHy KakeT. MpIcalibl, opeKeTTecyIli 3aTTapiblH KOHLEHTPALUACHIH KOHE
TEMIIepaTypaHbl KOFapIary.

XUMUSATIBIK TEXHOJIIOTUSHBIH HET13T1 3aHABUIBIKTAPBIH 01Ty ©HIMHIH MEWLIIHIIE >KOFaphI
IIBIFBIMBIH JKOHE JKOFaphl CarachlH KaMTaMmachl3 €TETiH THIMII €peXeHi TaHaayFa MYMKIHIIK
Oepeni. Heri3ri 3aHIbUIBIKTAp HKYMBIC ICTEN KATKAH OHAIPICTEP/IIH KYMBICHIH JKaKCapTy YIIiH
YKOHE KaHa MPOIeCTep YUBIMIACTHIPY YIIIH KOJIIAHBLUIA/IbI.

XuMUSA-TEeXHOJOTUSUIBIK NMPoUecTepi KikTey
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XUMHSUITBIK TEXHOJOTUSHBIH OapiIbIK MPOIECTEPl XUMUSIIBIK XKOHE (DU3MKAIBIK OOJIBITI
Gemineni. by noHne XUMHS-TEXHOIOTHSIIBIK MPOLECTIH KIKTENYyl KapacThIpbliaabl. XUMHUSIIBIK
peakuusIap XUMHUSI-TEXHOJIOTHSUTBIK TTPOIIECTIH MaHBI3/IbI CATHICHI OOJIBIT CaHaIa bl

XUMUSA-TEXHOJOTHSIIBIK TPOLECTEPIH JKIKTEY OapbhICHIHAA XUMUSJIBIK pPeaKIUsIIap IbIH
JKOM, KYypAed KaTapiacKaH »>KOHE KocapiiaHFaH OoJibIll  OeJliHeTIHl ecKepiuieni. XuMus-
TEXHOJIOTHSUIBIK TpoLecTepiH Oesiek TypJjepiH cUMaTTaraH Ke3/le peaklusuiap peareHTTep.IiH
oOpekeTTecy Typi OOWBIHINIA TOTBIFY-TOTHIKCHI3AaHY (TOMOJIMTTI) JKOHE KBIIIKBUT HETi31
(rereponutTi) Oonbinm OemiHeml. XUMHUSIIBIK peakIusuiap MEH CaJMaK ajMacy mporecrepi
KaWTBIMJIBI KOHE KaWTBIMCHI3 0OJIybl MYMKIH. SIFHM TEXHOJOTHSIJIBIK TIPOIECTEP JI€ KAUTHIMIBI
JKOHE KaUTHIMCBI3 OOJIBIIT OeiHe .

Kunetukanslk xoHe AUPQPY3UATBIK ailMaKTa KYPETiH MPOLECTEPAl KapacThIpFaH >KOH.
bipak mpornectepai OyJiaii KIKTey opTEKTI Kyheaepae KUbIHIay 00JIaibl, acipece ra3absl HeMece
CYMBIK KOCTAHBIH KaTThl KEYEKT1 3aTThIH OeTiHIe opekerTecyi ke3iHae. MyHmail mpoiecrepae
aHBIKTAYyIIbl CaThbIiFa OAMIaHBICTBI MBIHAJIAH aiiMaKTap 0O0Jybl MYMKIH: iIIKi TudPy3usIIbIK, 1IIKI
muddy3uagad  ceIpTKbl  auddysusFa  aybicy, CBIPTKbI AUPPY3USUIBIK  (KaTThl  3aTTHIH
KEYCKTEpiH/Ie), 1IIKI aybICTIalibl JKOHE KHHETHUKAJIbIK. MyHmail aiiMakTap OpTeKTi-KaTaau3.i
npoIecTep YIIiH 6Te MaHbI3/Ibl OOJIBII CAHAIA B

Erep mpormectiH MexaHu3Mi eTe Kypzaeili 0osica, OHJa OHBl MaKcaThlHAa OalIaHBICTHI
KiKTe#l. TeXHOTOTHsITBIK MPOLIECTEP/l KIKTEYy OapBIChIHIA TEXHOIOTUSAJIBIK €PEKEHIH MaHbBI3bI
eTe 30D.

TexXHONOTHSIIBIK epexe NereHiMi3 - MPOIECTiH JKbUIAaMIbIFbIHA, O©HIMHIH IIBIFBIMBI MCH
carachlHa 9Cep eTeTiH HerTisri (pakTopmap (mapamerpiiep) SKUbIHTHIFHI.

KenTeren XuMHs-TEXHOJOTHSIBIK MpPOIECTEp YIIiH epeKeHiH mapaMeTpi OO0k
TEMIEpaTypa, KbICBIM, KaTaau3aTOPAbIH KOJIAHBUIYbl >KOHE OHBIH AKTUBTIJITI, JpEKETTeCy
3aTTap/bIH KOHLIEHTPAIHUSCHI, peareHTTep Il apalacThIpy TACLII XKOHE JOPEKECi CaHaIa bl

TeXHONOTUSIIBIK EPeKEHIH MapaMeTpiepl COWKeCTI peakTopiapAbl Kypy HNPUHIUIIH
AHBIKTAMIBI.  TEeXHONOTHSUIBIK ~ ePeXEHIH  MmapaMeTpliepiHiH  THIMII ~ MaFbIHaJapblHA
amnmapaTTap/blH MEHITIHIIE >KOFaphl OHIMIUIINT MEH KYMBICHIBUIAPABIH €HOEK ©HIMJIUIIr
xatajpl. COHABIKTAH XHMUS-TEXHOJIOTHSUIBIK TPOLECTEPAl JKIKTEYy HETi31HEe TEeXHOJIOTHUSIBIK
epeKEHIH TapaMeTpiiepiHiH Typi MEH MaFbIHACchl KOWBUIFaH. Bipak TEXHOJOTHUSIIBIK epeXeHIH
napaMeTpiiepi e3apa OaiiaHBICKaH XKoHE OipiH-0ipi aHBIKTANIBI.

bip mapameTpmiH e3repyi epekeHiH Oacka MapaMeTpJIepiHIH THIMJI MaFaHACHIHBIH
e3repyiHe anbin  kenemi. COHIBIKTAH TEXHOJOTHSUIBIK IPOLECTEPAl EpeXeHiH OapibIK
napaMmerpiepi OOMBIHIIA JKIKTEY ©Te KypJAeli >KOHE XHUMUSAIBIK TEXHOJOTHSIHBIH >KaJIlbl
KYpChIHIa KaKETCi3 OOJIBIT caHalapl. SIFHU MIeNTiMIlL 9cep eTETiH mapaMeTpiep/Ii TaHIaIl ajJFaH
HKOH.

PeakTopIbIH KYPBUIBICHIHA JKOHE IMPOIECTIH KBUIIAM/IBIFEIHA PEAreHTTEP/I TaChIMaJIay
TOCUII MEH JI9PEXKECl ©Te 30p ocep eTedi. AJl apanacTblpy TOCUIl MEH JOPEXKeci, OpeKeTTeCyIi
3aTTap/blH arperarThiK jKaFiaibiHa OailaHBICTHl OoNaibl. OHIENreH 3aTTapAblH arperaTThIK
JKarJaibel oJapibl  TEXHOJOTHSUIBIK OHJICY TOCUIIH >KOHE ammaparrapibl Kypy NpUHLHUIIH
aHBIKTaiIbl. COHMIBIKTAH XWMFSUTBIK TEXHOJOTHSHBIH JKaJIbl 3aHIBUIBIKTAPBIH OKBIN 3EPTTEY
Ke3iHJe TMpolecTepli >KOHE oJapra COMKECTI peaKkTOplapAbl €H alJbIMEeH OpeKeTTeCyIl
3aTTapJblH arperarThlK JKarnaibiHa  OaiyaHbIcThl Oeremi. byn Oenri OoWbIHIIA OapITBIK
OpeKeTTecyll JKyhenep JKOHE oJlapFa COWKeCTI TEXHOJOTHSUIBIK TpoIecTep OIpTEeKTi KoHe
OpTEKT1 OOJIBIT OOIiHEIl.

biprekTi mpomectepre OapibIK opeKeTTecylli 3aTTap KaHfaiina Oip Kyiime 0omaTbiH
xyHenep xatanpl: ra3ael (I') sxone cyiibik (C). biprekrti xylenepae oneTTe peakuus oTe Te3
KYpeal, TEXHOMOTUSIIBIK MPOIECTIH MEXaHHU3MI KapamaibIM kKoHe MpOoIecTi 6ackapy KeHUIIeY
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O6onanpl. COHIBIKTaH TEXHOJIOITap OIPTEKTI MPOLECTEp KYPri3yre ThIPbICAAbl, SFHU KaTThl
3aTTapabl OalKBITy HEMece epiTy apKbUIbl — CYHBIK KYWre OTKi3edi, A9 OChl MaKCaTIeH
raszzapAblH a0COpOIMsACHH HEMECe OJIapAbIH KOHICHCAIMSICHIH KYPTi3e/1Il.

OPTEKTI XylenepaiH KypaMblHa €Ki HeMece 0J1aH Ja keIl Kyienep kipeai. Keneci exi kyimi
Kyienep Oosafpl: raz-CymblK, ra3-KaTThl, CYHBIK-CYHBIK (apanacnaiThiH), CYHbIK-KAaTThl, KATTbI-
KatThl. OHAIpicTiK *)armaitna kebinece ['-C, I'-K, C-K xyiienepi ke3neceni. Kenreren xarmaiina
OHJIIPICTIK MpoIecTep KOIKYII opTeKTi *KyHenepae xypeai; mbicaisl, I'-C-K, I'-K-K, C-K-K, I'-
C K-K xoHe T.c.c. OHIIPICTIK JKaFjaiaa oOpTEKTI IpolecTep OipTeKTiiepre KaparaHaa Kell
ke3zmeceni. by karmaiina, mpouecTiH OpPTEKTi caThIChl (Macca anmacy) nudy3usuIblK aiMakra,
aJl XUMUSUTBIK peakiiysi O1pTEeKTi ra3ipl HEMECe CYMBIK OpTaja Kypei.

bipak keitbip enmipictepae oprekti peakuustap “I'-K”, “T-C”, “C-K” mekapanapsiaia
KYpeadl, 9leTTe OChl peakuuslap MPOLECTIH >KalMbl KbUIAAM/BIFBIH aHBIKTaWIbl. OPTEKTI
peaknusuiap KarThl 3aTTap MEH CYUBIKTapAbIH JKaHYbl (TOTBIFYBI), MeETaljap MeEH
MUHEpaIIapAbIH KBIIIKBIIAAPMEH CUITLIEPE epyl Ke31HAe KYpei.

XUMUSUIBIK ~ TIpoLecTep  KaTalmum3Oi  JKOHe  Kataiusci3  Oonbin  OesmiHen.
TeXHONOTUsIIBIK EpeKeHIH MapaMeTpliepiHiH MaraHachl OOMBIHIIA TPOLECTEp TOMEH >KOHE
JKOFaphl TEMIIEPATYPAJIBL; )KOFAPhI )KOHE TOMEH KOHIICHTPAIMSIIBI, TOMEH, aTMOC(Epabl KIHE
JKOFapbl KBICBIMJIBI KoHE T.Cc.c. bipak MyHmall KikTelly eTe KYpAesi, COHABIKTAaH XUMUSIIBIK
TEXHOJIOTUSHBIH Kbl KypPChIHAA KAKETCI3 OOJIBIN CaHaTa Ibl.

[IponecTin mapamMeTpliepiHiH YaKbIT apayIbIFbIHIA ©3repyl OOMBIHINA armaparrap XKoHe
OJIapJbIH NIHJIE KYPETIH MpoIecTep Mep3iM/Il )KOHE Y3/iKCi3 00BN OemiHemi. Y3IKCi3 KYMBIC
ICTEUTIH peakTopiiap aFbIH/BI e aTanafbl, ceb6ell olap apKbUIbl OPEKETTeCyIlli 3aTTap arbIHbI
Y3HIKCi3 OTIill OTBIPAIBL.

lMunpoaunamMuKanblK epexere, SFHU arbIHIAPIBIH KO3Fally epexeciHe, OailaHBICTHI
IpOIIeCTEP TOJBIK apajiacy >KOHE TOJBIK BIFBICY Ooubin Oeminedi. TonbIK apanacy epekeciHue
peareHTTep/IiH KOHIICHTPAIIUSCHI anmapaTThIH OapJIbIK KeJieMiH e Oipaei 00Jrabl.

TonbIK BIFBICY Ke3iHJIE OacTanKbl KOCIa peakKilusi OHIMISPIMEH apayaciai, anmapaTThiH
V3BIHIBIFEI MEH OWiKTiri OoHbIHIIA OIpKAJIBINTBI aFbIH  OoNbIn  eTemi. by karmaiima
KOHIICHTPAIUsl PEareHTTEP AaFbIHBIHBIH OAaFbITHI OOWBIHINA OIpKaJBINTBI ©3Trepelli, al TOJBIK
apaylacTBIPY/IbIH PEaKIMUIBIK KOJIEMIHJE KOHIICHTpAlUs TPaaueHTI OoaMailel. OHAIPICTIK
arblHABl  PEAKTOPJIApPBIHIA  ApaNacThIpy  JIOpPEKECi TONBIK — apajacy  ammapaTTapMeH
CaNBICTBIPFAHa OpAAbIM TOMEH OOJBIN, al WACANAbl BIFBICYMEH CaJbICTBIPFAHJA >KOFaphI
0omnanbl.

TemnepaTypanblk epeske OOWBIHINA aFbIHABI PeaKTOpJIap KOHE OJAp/bIH IHIHAE KYPETiH
MPOIECTEP U3OTEPMUSIIBIK, aINa0ATTHI KOHE MOJMTEPMUSUIBIK 00BN OemiHe . M30TepMUsITBIK
mpouecTep Ke3iHJe TeMIleparypa OapiblK peakUMsuIbIK Kejemjae Oipaeit Oomanbl. Mpeamms
U30TEPMUSIIBIK €pEeKe TEeK KaHa TOJBIK apajiacyra >KaKbIHJAIFaH KYIITI apanacyel Oap
peakTopiapia raHa 00Jybl MyMKIiH.

JKbUTyJIBIK HOTHIKECT TOMEH peaKIHsuiap JKYPETiH Tporectep (MbICANbl, W3MEpPU3AIINs)
HEMeCe OPEKETTECYII 3aTTapIbIH KOHIEHTPALUACH TOMEH OOJIAThIH MPOLIECTEP M30TEPMUSIIBIK
mporecTepre xarysl MyMKiH. COHFBIIAPIBIH MBICAJIBI PETIHE Ta3AapAbl 3USHIIBI KOcTalapIaH
Ta3apTy MPOLECTEPiH aTaml eTyre 00IaIbI.

AnnabaTThel TpoIecTep/ie KOpIIaraH OpTaMEH XKbUTy anMacy Oonmaiiasl. Maeanmbr
aanabaTThl epeke TeK KaHa HJealibl BIFBICY peakTopiapbiHaa 6omansl. MyHnait peakropiapaa
arbIHHBIH TEMIIEpaTypachl OacTamKbl 3aTTHIH OHIMIe alHay JopekeciHe Typa Hemece Kepi
MPOMOPIIMOHAT OOTAIBI.

[TonmATepMUSITBIK peakTopiiap/ia PEaKIMSHBIH JKBUTYBl PEAKIUsl aifMarblHAH OOJIIICKTEe
HIBIFAPBUIAZBl  HEMECE  DHAOTEPMUSIBIK ~ MpOLECTep  YIIIH JKbUly  Oepy  apKbLIbl
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KOMIIEHCaIMsUTaHaapl. HoTwkeme TemIieparypa peakIusUIBIK KOJSMHIH Y3bIHIBIFBI (HEMece
OMIKTIri) OOMBIHIIA OIPKATBITICHI3 ©3Tepe/il )KOHE TeMIePaTypPabIK epeke PTYPII KUCBIKTAPMEH
cyperTenesi.

[IpouiecTep peakiusSHBIH KBUTYJBIK HOTHXKECI OOWBIHIIA 3K30- JKOHE JHIOTEPMUSIIBIK
Oosbin OemiHemi. MyHaait Oeily KbUTYJIBIK HOTHIKECIHIH KAWTBIMIIBI pEaKIUsIapIblH Tere-
TEHJIIT1 MEH KbLIAaMIBIFbIHA OCEPIH aHBIKTaFaHa ©T¢ MaHbBI3IbI OOJIBIN TaOBLIA b,

XKbUTyABIK HOTHXKE KOITEreH OHAIpICTepAe OHIIPICTIH TEXHOJOTHSJIBIK YJITICIH KOHE
peaxKTopiapAbIH KYPbUIBICHIH aHBIKTANIBI.

OpTeKTi Kydenepae Oip OarbITThI, Kapama-Kapchl »OHE  KUBLUIBICKAH OAaFbITTHI
nporectep Oosiambl. MyHIal JKIKTEY MPOIECTIH KO3FayIIbl KYIIIHIH PEAKTOPIbIH OHIKTIT
(y3BIH/IBIFBI) OOMBIHIIIA ©3TEPYiH aHBIKTAY YIIiH KakeT. COHbIMEH, XUMUSIIBIK TEXHOJOTUSHBIH
YKaJIbl KYpChIHAAa KaOBUIAAHFAH MPOIECTEPal KiKTey oTe Kypaeai. Ce6ebi o opTypsi XUMHsI-
TEXHOJIOTHSUIBIK ITPOIECTEP/Il )KAH-KAKTHI 3ePTTEYTe MYMKIHJIIK Oepei.

XHUMUSUTBIK TEXHOJIOTHsIIA OKBIN 3€PTTEICTIH HETI3T1 OOBEKTIIep XUMHS TEXHOJIOTHSIIBIK
MIPOLIECTEPIIH TETe-TESHIr MEH JKbUIIaMIBLIBIFHI.

I'omorenai :KoHe reTeporeHi peakHUsAIAPAbIH KbLIAAMIBIFbIHA JCepP eTeTiH
(paxTopaap. XuMusi-TeXHOJOTHSUIBIK MPOIeCTEP/Aeri Tene-TeHIiK

TexXHOIOTUANBIK MpOoIecTepP KaUTHIMIbI XKOHE KAUTHIMCBI3 OO0JIbIN OeJiHe .

KaifTeiMchI3 porecTep Tek KaHa Oip OarbITTa XXypei. bapibiK KalTBIMIBI TPOLIECTED
Terne-TeHIIKKe YMThUIaAbl. byl )karaiina Typa skoHe Kepi MpoLecTepIiH KbLIIaM/IbIFbI
TeHecenl. HoTmkene opekerTecyi xKyieaeri KOMIOHEHTTEP/AIH KaTbIHACHI IIPOLIECTIH KYPY
HIapTTapbl ©3repreHiie e3repycis Kanaapl. TeMeparypa, KbIChIM, OpeKeTTeCyIlli 3aTTapAbIH
KOHIICHTPAIUSCHI CUSKTBI TEXHOJIOTUSIIBIK ITApaMETPIIEPIiH 63repyi Tene-TeHIIKTI 0y3a1bl )KOHe
MpoIIeCC JKaHa Tere-TeHIIK OpHaFaHIla KaHaaia 0ip OaFbeITTa KYpeai. XUMUSITBIK
peakuusIapIarel Tere-TeHIIKKe CaHABIK CUIIaTTaMa Oepy YIIIiH acep eTYII caaMakTap 3aHbl
KOJIJIaHbLIAIbL.

TypakTel TeMIepaTypaja KoHe Tele-TeHIIK JKaFIaia peakius oHIMACPiHIH ocep STyl
CaJIMaKTapbIHBIH KOOCUTIHIICIHIH OacTamkbel 3aTTaplblH oCep eTYIIl CaJIMaKTapbIHBIH
KOOCHTIHICIHE KAThIHACKH! TYPaKThI mama. by TypakTsl mama tene-teHaik TypakTeichl (K) nem
atanaapl. “K”-HbBI ecenrereH Ke3je KOMIIOHEHTTEP/IIH HapIHalIbl KBICKIMBI Pi , KOHIIEHTpaIus
Ci memece moizep canbl ni Kosmaubaael. Coiikecinmie Kp; Kc; Kn Maranamapsl ecenrenei.

Temeneri peakiiysi MbICAJIBIH/IA TETe-TEH 1K TYPAKThICBIH CUITATTAYAbl KapaCThIPaMbI3:

aA+8B < dD+ AH (a)
Oy xepze a, B, d - CTEeXHOMETPUSIIBIK KO3PPHULIEHTTED;
AH - peakiusHBIH TYPaKThl KbICBIMIAFbl )KbUTYJIBIK HOTHIKECI.

XMMHUKO-TEXHOJOTUSIJIBIK YPAICTepAiH KYPYIH AHBIKTAWUTHIH (akTopJap KoHe
0JIapAbI peTTey daicTepi.

TeXHOMOTHUANIBIK ~ €peKeHIH  HeTri3ri  MmapaMeTpiepiHiH  Teme-TeHIIKKe  ocepi
TEPMOJUHAMHUKAHBIH €KIHII 3aHbIMEH cunartanateiH Jle-1llaTenbe HeriziMmeH aHbIkTananbl. Jle-
[[laTenbe Heri3iHE OaillaHBICTHI: CHIPTKBI OPEKETTEPMEH Tele-TeHIK KaFJaiaH IIbIFapblIFaH
JKYyHeae OChl OpEKETTEP Il TOMEHJETYre OarbITTaFaH KOHE JKYHEH1 jKaHa Tele-TeH IIK KarJaira
aJbBIT KeJIETiH eMiH epKiH e3repicTep Kypei.

(a) peakumsiceinbIH Terie-TeHAITiH Jle-1llaTense Herizinae KapacTeipaibiK. by peakimsina
OapiBpIK KOMIIOHEHTTEp Ta3 KyuiHae xkoHe AN<( merm KapacThIpambl3, SFHU OJ Ta3 KeJeMiHiH
a3alobIMEH Kypei. Tene-TeHIIKTI BIFBICTBIPATBIH CHIPTKBI (paKTOpIapra:

1) opekerTecCylil 3aTTapAbIH KOHIICHTPAIUSCHI;
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2) TeMIeparypa;
3) KBICBIM JKaTaJIbl.

KoHuentpamus ocep erymii caJMakTap 3aHbIHA COMKECTI 9cep eTeil, SFHU Temne-TeHIIK
TypakThicbiHa apHayiFaH (1) sxkoHe (2) TeHueyiepiHe colikecTi. Teme-TeHAIKTI OH OarbITKa
BIFBICTBIPY KOHE TeHe-TeHIIK alHaJIJBIpy JOPEKECIH KOFapbulaTy YIIIH peakuus eHIMIHIH J]
KOHIICHTPALUSCBIH TOMEHJIETY, a1 0aCTaNKbl 3aTTapAblH KOHIICHTPALUSICHIH JKOFAPBLIATY KAaXKeT.

TemmeparypaHblH — Teme-TEHJIKKE acepl  PEaKUUSHBIH  KBUIYJIBIK — HOTHXKECIHIH
tagOaceIMeH aHbIKTananbl. Erep AH>0 (sHmoTepMusUIBIK peakiusi) Ooiica, TeMnepaTypaHbIH
JKOFapbUIAyhl TETe-TEHAIK TYPAKTHICBIH KOOEHTEl, sIFHU Tere-TeHJIIK Typa OarbITKa BIFBICA[IBI.
Erep AH<0 (sx30TepMuSIIBIK mpoiecTep) Oojca, TemIepaTypaHbIH >XOorapeliaybiMeH — Kp
azas[ipl, SFHU Tele-TeH 11K 0acTamKbl 3aTTap OarbIThIHA BIFBICA/IBI.

KarTel 3aTTapablH  epiriluTiri epy NPOLECIHIH KBUIYJIbIK HOTHXKECiHE OalIaHBICTHI

oonmanel. Erep onm osHporepmusuiblk  Oosica, oHaa Jle-lllarenbe HeriziHe OalIaHBICTBHI
TEMIIepaTypaHbIH )KOFAPbUIAYBIMEH OJIAP/IbIH EPITiIITIT] )KOFaphLIAIbL.
Xumus eHaipici ipl MacmTaOTarbl MaTEepHANIbl OHAIPY cajachl PETIHJIE TEXHUKAIBIK JKOHE
OHBIMEH OalIaHBICTBI OHIIPICTIH JaMybl MEH Oip KaJBINTHI XYMBIC ICTE€yl SKOHOMHKAFra
OaimaHpICTBl. XUMUSJIBIK OHIIPICTIH AKOHOMHKACHI FBUIBIM PETIHAEC XUMHSUIBIK ©OHIIPICTIH
OapibIK ipl pecypcTapblH TOJIBIK TaianaHy AOPEKECIH 3epTTEHIl KOHE OHBI Talfay apKbLIbI
OHTIPICTI YUBIMAACTBIPY MEH JIaMy SICTEPIHIH THIM/I1 *KOJIIaphl TaHIaIa Ibl.

XUMUSAIBIK ~ OHMAIPICTIH  KETUIMIPYIH AHBIKTAHTBIH MAaHbBI3IBI  KPUTCPUIl  OHBIH
SKOHOMHUKAIBIK 3¢ dekTimri. On eHmipicTe ©HIM ajy VIIIH KOJIJAHBUIATBIH TEXHOJOTHSUIBIK
KOHABIPFBUIAPABIH KyaTblHAa, TEXHOJOTHSUIBIK TPOIECTIH FBUIBIMUJIBIK JKOHE TEXHUKAIBIK
eHrenine OalJIaHbICTHI.

TexXHUKO-3KOHOMUKANBIK ~ JE€Hren TEXHUKO-9KOHOMHKAIBIK ~ KkopceTkimTiH (TIK)
TYTAaCThIFBIMEH aHbIKTaNmaAbpl. Omapra SHEpPrusi MeH IMIBIFBIM KO3 (UIIMEHTI, MpOoLecTiH
CEJICKTHBTLUIIT, OHIMIUIr, ammapaT >YMBICBIHBIH WHTEHCUBTUIIr, ©OHIM camnachl, ©HIMHIH
©31HJIIK KYHBI, eHOSKTIH OHIMJIUIITI KaTa/Ibl.

Ownpipictin TOK enmipic karmalblH CHIATTAUTBIH OipKaTap QakTopiapra TOYesi.
Onapra KOHABIPFBUIAPIBIH TEXHUKAJIBIK >KaFdaibl, OHIIPIC aBTOMATHU3AIMSICHIHBIH JI9PEXKEC,
KaJpiiap KBATH(PUKAIUACKHL, €HOCKTI YIBIMIACTHIPY JCHI€H1, KOMTAHBUIATHIH TEXHOJOTUSIIAPIBIH
MPOTPECCUBTINITI, (PUMKAIBIK *KOHE MOpaIbABIK TO3BIK XkaTaapl. TOK Ttamceipeic OGepymriHi
KaHaraTTaHJBIPAThIH OEpiIreH HOMEHKIIATypajaa, MeJIIepjae, camagarbl OHIMJI IIbIFapyFra
MYMKIHJTIK Oepe/i.

e k03 Puumenti (IIK) nperenimiz-maiiblH eHIMHIH Macca Oipiirine Hemece
KeNleMiHe KeTeTiH SHeprus Hemece mmkizaT kejiemi. IIIK mmkizar Goiisrama T/Tam® T, aM®
/um®. CoraH coifkec SHeprus GOWBIHINA KBT-CAF/T, KBT-C/HM° OenrineHeni. JaiblH ©HIMHIH
HIBIFYbl  aJbIHFAH OHIM MAacCCachlHBIH OFaH KETKEeH MIMKi3aT MaccachlHa KaThIHACBIMEH
aHbIKTanazsl. bip cramusubik npouecc, A—B yarici 6oiibiHIIA:

7o =8 ()
A
Ker cranusist mponiectiy A—B— ]l ynrici 6olibIHIIA:
nE-nac MM (2)
KalThIMCBI3 peakmusuiap YIIiH IIBIFBIM TPAKTHKA JKY3iHAC aJIbIHFaH MAaCCaHBIH TCOPHSUIBIK
Maccara KaTbIHACHIMEH aHBIKTaIa/lbl:
_ Matw) (3)

mA(

n

meop)
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KaiTeiMabl  peakumsuiap IMIBIFBIMBI - IPAKTUKAIBIK aJbIHFAH ©OHIM MAacCachIHBIH OepiireH
JKarJalnapaarel OHIMHIH MaKCHMaJbl MaccachblHa KaThIHACBIMEH aHbIKTananbl. [IHKi3aTThIH
aifHay JopeKecl YakbIT OIpHiriHAe XUMUSIBIK alHalyFa TYCKEH IIHMKI3aT MacCacChIHBIH
OacTamnkpl Maccara KaThIHBICBIHA TCH.

x = Ma, = Ma (4)

MYH/IaFbl: Mat- YaKbIT OlpJIiriHe aiHaTy peakUsIChiHA TYCIIEreH IUKI3aT MacCachl.

OHIM IIBIFBIMBI )KOHE IIHMKI3aTTBIH aifHaIly JAdpeskeci OipiiK ylieciMeH KoHe MPOLEHTIICH
oenruieneni. CeleKTUBTUIIK MaKCaTThl ©HIM MacCachlHBIH OeplIreH MpOLECTe ajlblHFaH Kajllbl
OHIMHIH KaJlllbl MaccachblHa HEMece YaKbIT OIpJriHJe MIMKI3aTThIH alHalfaH MacCacChIHBIH
KaTblHacbiHAa  TeH. CeNeKTUBTLIIK Mpolecc OarbITTapblH CUIATTal/Ibl, €rep IIUKI3aT ailHaTybl
OipHelle COHFbI OHIM Oepce, SFHH MpOoLece TOMEHAET] Yurici OOMbIHIIA KYpeai:

F
A‘:: MyH1arbl B- MakcaTThl ©HIM; 6HIM B GOWbIHIIIA CENEKTUBTLIIK
L

m
Ty=—"— HEMECE 7. = AN 4 (5)
mB + mD m,, +my

OHIM HIBIFBIMBI, IIHKI3aTThIH aliHATY JOpPEXKeCl KOHE CENEKTHBTUIIK XUMHUKO- TEXHOJOTHSIIBIK
IPOLIECTIH >KOHE OHBIH TOJBIKTBUIBIFBIH MaKCaTThl ©HIM TYy3lly OarbITTa >KYpYlH CHIIaTTai]ibl.
OHIMILIIK AeM albIHFAaH MAaKCATThl 6HIM MAcCAChlH HEMeCe OHBbl OHJIpyre KeTKEH IIUKI3aTThIH
HIBIFBIHBIH YaKbIT O1pJIriHAeri KOPCeTKIIIH alTaMbl3:
7 =22 (6)
t
MYHJaFbl: M- ©HIM Maccachl, t- KETKEH YaKbIT.

[lex, TeXHOJOTHSIIBIK KaTap, anmnapaT KaFAaiIapblHaa OHIMIUTIK OJIap/IbIH KyaThl JIeN aTajla/ibl.
Ouimainik sxoHe Kyat kr/c, T/m, aM%/Taynik, T/xbin Genrinenei.

AnmnaparThlH (MallMHAHBIH, PEAKTOPAbIH) UHTEHCUBTUIIT JIeN anmnapaT *KYMbIC OJITriHIH
OJIIIEMiH CHUMATTAMTBhIH, SFHU PEaKIMsUIBIK KojeM V Hemece ayaaH S OipiikTepiHe KaTbhICThI
OHIMIUIIIH alTamMb3: . _ g (7

WHTeHCHBTNIK - Oy anmapar >KYMBICHIHBIH 3(PQEeKTUBTIIIK KpUTepHi. MHTEHCUBTLIIK
KI/M® 5K0He KT/M? GerijieHe .

OHIM camachl - )KeKe jKOHe OHJIpIC KaXETTUIrH KaHaHFaTTaHIBIPYFa KapaMIbUTbIFbIH
KaMTaMachl3 €TETIH TEeXHUKAIbIK, 3KOHOMMKAJBIK, SKCIUIyaTalUsUIBIK KOHE Tarbl Oacka
KAaCHeTTep TYTACTHIFbI. OHIM camachl KOPCETKIlI *kylieciMeH emnmeHeni. O oHIMHIH KOJIaHY
caJlaChlH: CEHIMJIUTIK, YKOHOMHKAJIBIK MEP3IMIHIH Y3aKThIFbIH KAMTH/IBI.

Byn kepceTkimTep MEMIIEKETTIK CTAHIAPT JKOHE TEXHUKAJIBIK KaFaail OOMBIHINIA CHITaTTaa Ibl.
XuMHsI OHEPKICIOiHIH IKOHOMUKAJIBIK KYPbLJIbIMBI.

OHiMHIH 3(Q(PEKTUBTI SKOHOMHKAIBIK OaFachl YIIiH KANMHWTAIABIK IIBIFBIM, OHIMHIH
O31HJIIK KYHBI, €HOEKTIH OHIMIUII MaHBI3IbL. Bysl KepceTKimTep e3apa ThIFbI3 OaiIaHBICTHI
YKOHE XUMUST OHEPKICIOIHIH SIKOHOMUKAJIBIK CTPYKTYPAChIHA TOYEI/II.

Herisri kopaap. Herisri eHIIpiCTIK KOp »OHE HETri3ri OHIIPICTIK eMec KOop OObIm
KikTeneni. Herisri eHAipicTiK KOpFa eHAIPIC FUMapaTTaphl, 9pTYPJIl KypbUIbICTAp, anmaparrap,
MaIlIfHaIap, eJIeyiul npuoopiap, TPAHCIIOPT UEXIMIIIK, IeXapalbIK, OHIIPiCIIiIIK TPAHCIOPT,
HIapYaIIbUIBIK KYPBUTFBIIAPHI KaTaIbI.

Heri3i xumusi eHAIpiCIHIH KOpBI, MakcUManblbl yiec S50 mMalbI3blH, MHUHUMAIb/bI
OpraHUKaJIBIK CHHTE3[l OHIMAEp SFHH Oosynap, IulacTMacca eHAipyle 3-4 malbl3, XUMHS
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eHepKkaciOinaer: ammapaT yiect 40 mnallbi3plH Kypaiasl.  Herisri eHIIpICTIK eMmec KOpra
KEPriuTIKTI TYPFBIHFA KbI3MET 00BEKTLIEp] (TYPFBIH Y, MEKTEIl, eMXaHa) jkaTa/ibl.

AWHaIBIM  KOpBl E€HOEKTIH MaTepuajabl Karbl OOJBIN TaObUTaAbl. AWHATIBIM KOPBI
OHJIPICTIK alfHaJIbIM KOpBI KOHE aiHajaMaibl KOp OoJbIn KikTenedi. OHIIpICTIK alHaIbIM
KOpJIaphbl OHJIIPIC asChIHAA alHAIATBIH €HOCK 3aTTaphl OJlapFa: IIMKI3aT, HET13r1 KOHE KOMEKIII
MaTepuaj, SHEPreTUKAaJbIK IIbIFbIH, OTHIH J>KaTaAbl. OHIIPICTIK alHaIbIM (QOHIBI aKiia
dopmaceiMen Oenrineneni. XuMus ©oHEpKoCciOiHIE eHIIpicTiKk Kop 70 maibi3, anm IIHKI3arT,
KapThliaih ¢dadpukar, Herisri martepuan 30 malbi3 Kypaiaesl. byn xumus eHepkociOiHze
HIMKI3aTThIH JYPHIC TMaiadaHybl MCH 3KOHOMHUKACHI MaHBI3bI MOcele OOMbIN TaObUIATHIHBIH
Kepcereni. AWHalMy KOpbl- aiiHany cdepacblHaa KbI3MET aTKapaTblH KapaxkaT. OfaH: eHIM,
TOBAp, KaphI3, €CEII KaTabl.

EnbGex akpl - kipictig Oemiri. On eHOEK KejieMi MEH camachblHa COMKEC >KYMBICHIBIFA
akuiajmaii - TesneHedi. EHOEK  akbl  KOFaphl  JI9peXkelll  MEXaHW3alWsIaHFaH KOHE
aBTOMaTH3AIMSUTIAHFAH Y3/IIKCI3 TPOIECC HOTHIKECIHIIE OHIMHIH ©31HIIK KYHBIHBIH opTamia 4
naibI3, sxeke enaipicte 20 maib3abl Kypaiasl. JKaii jkoHE Kenemi eHIIPICTiH Heri3ri KopbhlHa
KETEeTIH aKuanai KapakaT KaluTaJIbIK [IBIFbIH/IbI CUTIATTalIbl.

KanmuTanapIk mbeIFBIH - EX KYPBUIBICBIHA, XUMUSI OHEPKICINTIH OAaCTaNKbl iCiHE KETEeTiH
OapiablK LIBIFBIH KOCBIHABICKL. O amnmapaTka, MallMHara, KOHJIBIPFbIFA KETKEH KYPbUIbIC
HIBIFBIHAAPBIH - Kypaiiael. KamuTtanapl MbFBHEBH 3()(EKTUBTI aKTamybl aKTUBTI Oeikke
0allTaHBICTHI )KOHE KaIMTaJ/Ibl IIBIFBIHHBIH €HIITICI KpUTEepUiMeH OarasiaHaIbl.

EnOexTiH eHIMAUIITIH eJIey YIiH HOPMaTUBTI €HOCK ChIMBIMABLIBIK KoJaanaabl. Onap
TOMEHET1AEH KIKTeNeIi:

- TEXHOJIOTHSUIBIK €HOEK CBHIUBIMIBUIBIK, SFHH HETI3r1 OHIIpic KYMBICIIBIIAp E€HOETiHIH

HIBIFBIHBI.

- IexTiH eHOEK CHIUBIMABUIBIK, EXTIH OYKLT KBI3METIILIEP KYMBICHIHBIH IIBIFBIHBI.

- Xanmer 3aBoJy €HOEK CHIMBIMJBUIBIFBI SKQJIMBl OHEPKOCIN KBI3METIIIEp €HOEeTIHIH

HIBIFBIHBI.

XWMHS OHJIIPICIHIH MaTepUAJIIBIK )KOHE SHEPTeTHKAJIBIK OaTaHCHI.

XKana xumus eHIIPICTIK YHBIMIACTHIPY HEMECE OpeKeT eTylIiHiH 3QQeKTHBTI OaragaHysl
OHJIIPICTIH ONTUMAJIAbl KyaThlH CHUMATTAWTHIH TEXHUKO-3KOHOMHKAJIBIK MaTepuan YCBHIHYBI
My™KiH. Ecentey ymriH OacTankpl OepiireHaep MaTepHalIbIK jKOHE YHEPreTUKabIK OaraHcKa
Heri3nesenl.

XUMMSUTBIK OHJIpic OapbIChIHIA KAaThICATBIH 3aTTapAblH TAOMFAThl ©3Tepicke YIIBIpayhl
MYMKIiH, COHJIBIKTaH XUMHMsI OHTIPICIH IIMKI3aTThIH KAThICATHIH KOMIIOHEHTTEPIHIH apaJibIK KOHE
3USHJIBI OHIM, KAJIJBIK 3aTTapAbIH TYTAC MaTepHaJIbl aFbIHBI ICTT KapacThIpyFa 00Ia bl

Martepuanibl aFbIHHBIH 3 TYpi 0ap.

- TapajaThiH IpoIiecc HoTmxkeciHae oHiM caubl aptaabl (NaCl cyssl epiTiHmiciHig

AJIEKTPOJIN31);

- KUBUIBICATBIH, OHIM CaHBI ©3repMeii( KOTYeaaH epTey);

- OipireTiH ©HIM CaHbI KEMH/I1,(MbICaJIbl aMMHAK CHHTE31).

Martepuannpl 0OanaHcTa Kipic TEH IIBIFBIC CTaThsUIapbl OOJBIN, MIMKI3ATTHIH Maliaalsl
KOMITOHEHTTEpI (m1), MHKi3aT KocHackl (m2), MakcaTThl OHIM (m3), ’KaHaiia eHiM (m4), eHipic
KaJABIFBI (M5), IIBIFBIH (M6) TaObLIAIbI.

M1+ M2=m3+Mmas+mMs+Mme
Martepuanipl 6anaHCThl MaKCaTThl OHIMHIH OIpJiriHe HeMece KeKe aKmapaTka Kypalasl Macca
OipiiriMeH (Kr,M) HeMece MacCalbIK YIECIICH aHBIKTANIbI.
XHMMHSJIBIK OHIMHIH canacbl MeH 63iHIIK KYHbI
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Kocinopeinmap eHIIpIIETIH OHIMHIH camackblHa ©T€ 30p MOH Oepemi. XHUMMSUIBIK
eHiMIepAiH camachl - KOl JXarJaiiapia HETi3ri 3aTThIH KOHIICHTPAIMSICHIMEH aHBIKTANAbI.
Erep ne marepuanmap Herisri 3aTTapAblH €H KON MOJIIEePiHeH, all KoCmamapabl €H a3
MeJTIIIePIHEH TYPAaThIH 00JIca, OHJa OIPiHII KOHE KOFAPFBl COPTTHIH OHIMACPI JIET CaHaIabl.

OpOip XMMHUSAJIBIK OHIMHIH Camachl, SIFHU OHBIH KYpaMbl MEH KacHETTepl MEMJIEKETTIK
HEMece MeMIIeKeT apanblk —crangaprrapaa kepceriiren (MCT, MAC) rtanamraps
KaHaraTTaHJBIpyJIapbl KaxeT. CTaHIapTThl KypFaHAa TYTHIHYMIBUIAPABIH TajanTapbl MEH
OHIIPICTIH MYMKIHIIUTIKTEP1 €CKEepie/i.

Kannmait ma Oip eHmipicTiH OOJCBIH ©HIMIC KOWBUIFAH TajamnTapbiHA OailIaHBICTHI
OipHeme craHmapTTap OOJybl MYMKIiH, ajlaiijla oJlapra KOWBUIATHIH TajanTap COJ ©OHJIIpicTe
opbIHAaNaThIHAAl 00dysl Kepek. CTaHAapThl OJ1 OpHATBUIMaraH OHIMIEPIiH >KaHa TypJiepiHe
KOMBLIATHIH TaJIaliTap cajallblK TEXHUKAJBIK [IAPTTAPMEH aHBIKTAIa Ibl.

OHiMHIH 63iHIIK KYHBI - OCbl KOCIMOPBIHHBIH OHIMJI IIBIFApy MEH OTKI3yre KEeTKEeH
UIBIFBIHIAPBIHBIH  aKIIaJlall KepCeTKimi. OHIMII eHAIpyre TiKeleHd OaiIaHBICTBI KOCIOPHIH
MIBIFBIHAAPBIH OHIMHIH ©31HAIK KYHBI JeT aTaiibl. bysl IIBIFBIHAAp €Ki 9MICIeH ecKepiieni:
KaJIbKYJISIIMS OanTapbIMEH >KOHE IIBIFBIHHBIH 0AaCTaIKbl 2JIEMEHTTEPIMEH.

OHIMHIH ©31H/IK KYHBI KaJbKYJSAIMS OanTapbiHa OaillaHBICTBI Typa IIBIFBIHAAD MEH
KOCBIMIIIA IIBIFBIHIAP/AaH, aJl Typa MIBIFBIHAAP KYHAapAaH eCKepUIeTIH OanTapAaH Typajbl:

l)mmkizaTran, skapTeulaii  (palOpukaTtTap MEH XHMHSJIBIK peakuusuiapia TiKeeH
KaThICYLIbl HET13T MaTepHagapaaH;

2) TEXHOJOTHSIIBIK MaKcaTTapFa apHaAJIFaH KbUTy MEH YHEPTUAIAH;

3) Heri3ri eHAIPICTIK KYMBICIIBUIAPBIH €HOEK aKbIChIHAH;

4) amopTu3alusaaH;

5) Heri3ri eHMIIPICTIK KOpJApAbl YCTayFa >KOHE KYHICTIKTI JKOHICYre KEeTeTiH Iex
HIBIFBIHAAPBIHAH TYPAIBL.

XUMHSIBIK OHIMHIH ©31HJIK KYHBIH KaJbKyJSLMsJIaFaHAa IIHUKI3aT JeN OHEPKICINTIK
OHJICYZICH ©TIHereH OacTamkbl Marepuan artanaabl. JKapTeutaih QalOpukarrap >KOHE HETi3Ti
MaTepuasaap Aer eHEPKICINTIK eIieyre ajAblH-ajla TYCKEeH 0acTankbl MaTepuasaap ataaaibl.

TexHOJNIOTHS HYCKAayJapblHAa HETI3TI MaTepuaiiap MEH KapTbulail ¢adpukarrap
OJICTTETIHINE JKapThUIal OHIMIEP HEMece OChI OHIIPICTIH IMHKI3aThl Jen atanaasl. KockiMina
HIBIFBIHAP OHIPICTI KYTyre OaiIaHbICTBI Typa MIBIFBIHIAP/IBIH MPOIEHTI peTiH/Ie KOpCceTie .

bip Oemnmiek eHIMre KETKEH MIBIFBIHAAPIBI €CENTey YIUIIH HaTypalbl eJIeMMeH
(MbIcanbl, 1 TOHHa MMKI3ATTHIH | TOHHA OHIMIe) WIMKI3aTTBIH, MaTepUaaAP/AbIH, KbUTy MEH
SHEPTUSHBIH HILIFBIH KO3()PUIIMEHTTEPIH aHBIKTAWIbI, a1 Opi Kapaii, IUKI3aTTbIH, MaTepHaIbIH
JKOHe 0acKa IIBIFBIH OamnTapbhIHBIH OaralapblH €CeNTed OTBIPHIN KAIBKYJSIUSHBI KYPauIb.
ocipece, MUKi3aT MaHbI3/Ibl OPBIH anaabl. XUMHSIIBIK OHEPKACINTE OpTallia ajJfaHaa oJl OHIMHIH
e3iHIIK KYHBIHBIH 60-70% Kypainsl. A, KbUTy MeEH JHeprust KoOiHece OHIMHIH ©31HIIK
KYHBIHBIH 15% Kypaiiael, Oipak SJIEKTPOTEPMHUSUIBIK >KOHE SJIEKTPOXUMIUIBIK OHIIpicTepe
AJIEKTPOIHEPTHS MIBIFBIHHBIH HET13T1 Oarntapbl OOIBIT Ta0BUIA B

Herisri kpI3MeTkepyiepAiH €HOEK JKaJdakbIChl, OpTalla ajFaH/aa, OHIMHIH ©31HIIK
KYHBIHBIH 4% Kypaiapl, OiTKEH] YJIKEH MacIITaOThI )KOFaphl A9pEeKee MeXaHUKaIaHAbIPhLIFaH
XUMUSUIBIK ~ OHJIpiCTep  Y3AIKCI3  omicmeH kyprizinemi. bipak, keibip eHmipictepae
KbI3METKEpJIep/IiH eHOeK >KalaKbIChl OHIMHIH ©3iHmiK KyHbHaH 20% Kerm. AMopTu3anusra
TOJICHETIH JKapHa OpTallla aJFaH/a OHIMHIH ©31H/IK KYHBIHBIH 3-4% Kypansl.

Kanran meiFplHAap OHIMHIH ©31HIIK KYHBIHBIH elleysli OanTapblH KYpaWTBhIH IEXTHIK
HIBIFBIHAAPAAH TYpabl. JKaHa XUMUSIIBIK KOCIOPBIH KYPBUIBICBIHA HEMECE iCTeN XKaTKaHAapAbl
KaiTa KypyFra OeJIIHIeH KamuTallbl KapKblIapAblH HOTHKEI KOJIAaHBLUTYBI )KOOaliay CaThIChIHIIA
JKOHE KOCIOPBIHAAP IBIH KYPBUIBICH CATHICHIHIA OaFalaHybl KaXkKeT.
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OKOHOMUKAJBIK HOTH)KE €HOEK OHIMIUIrHIH eCyl MEeH OHJIIPICTIH IIbIFbIHAAPBIHbIH
KeMyiMeH, KypajaapAbl aybICThIPYy KOIPQPUIMEHTIHIH >KOFapiaybIMEH, MalJaHbIH ©CYIMEH,
CaJIBIHBII KATKaH KOCINOPBIHIAP/IbIH T€3 1CKe KIpiCYyIMEH, OHIMHIH CalachIHbIH KOFapJiaybIMEH
*oHe T.0. OeitHeneHe .

4. MiumiocTpanusiJibIK MaTepua:
- KecTe;
- npesenraiust Microsoft Power Point.
5.01eo0uer;
Heri3ri:

Ka3ak TLIiHae
1. Xumusiiblk TexHonorust Heriznepi: okynbik/ bl. K. Toiibaes [x. 6.]; KP BFM. - Anmartsr:
JKIIC PITBK "ayip", 2011.-296 6et.- (KP XKorapsl 0Ky OpbIHIapBIHBIH KayBIMIACTBIFBL).
2.XUMHs OHJIPICIHIH HETI3ri MpouecTepl MEH ammapaTTapbl: 3epTXaHaJbIK MPAKTHKYM: OKY
kypausl / I11. I1I. 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 TiJIiHIE
4. XKaxupoa, H. K. OcHoBbl (papmaneBruueckoii OmorexHonoruu: yueb. mocodue / H. K.
Kakuposa, H. K. baitzonganos, 3. b. Cakunona. - Anmartel : U3a-so KasHMY, 2008. - 256 c.
5.Kakuposa, H. K. O6mas xumudeckas texrosnorus: yuaeo. mocooue / H. K. XKakuposa. - ; Pek.
VYueb.-metoauu. Copetom yH-Ta uM. C. JI. Achenausiposa. - Anmatsl : DBepo, 2013. - 119 c.
3JIEKTPOH/IbI 0achLIbIMIAP:
1.YcmanoBa, M. b. XKanmbel xumust [DnekTpoHHBIA pecype] : oKy Kypaisl / M. b. Ycmanosa. -
OnekTpoH. TekcToBble naH. (19,1 MB). - Ockemen: "Mynbrumenns 3eprxanacsl”, 2007. - ai1.
onr. auck (CD-ROM).
KAO saekTponabl pecypcrap
DnexTponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecniyOiinkanckas Me:KBY30BCKast aiekTpoHHas oudaunorexa (PMDB) — http://rmebrk.kz/
[{udposas budanoreka «Aknurpressy» - https://www.aknurpress.kz/
OnekrpoHHas oubdanoreka «murpad» - http://www.elib.kz/
Dnurpad - mopraiz MyJIbTUMEIUINHBIX yueOHukoB https://mbook.kz/ru/index/
IBC IPR SMART https://www.iprbookshop.ru/auth
uH(GOPMaIMOHHO-TIPaBOBas cucreMa «3any - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

6.bakbuiay cypakrapsl (Feedback kepi 6aiiianbic):

XuMus-TeXHONOTUSIIBIK Tiporiece (X TII) skoHe OHBIH HET13r1 caThlIaphl

XTTI-HiH >KaNIbl XKbUIIAMIBIFBI )KOHE OHBIH XKYPY aiiMarblH aHBIKTAY
Kunetnkanslk aiiMakTa >KYpeTiH OpOIECTep KOHE OJIAPAbIH KbUIIAMABIFBIH YIETY
Juddy3usiplk allMakTa KYPETIH MPOIeCTep KIHE OJap/IbIH KbLUIAM/IBIFBIH VACTY
AysIcniansl (apanac) aifMakTa >KypeTiH IPOIECTep KOHE OJIapAbIH KbUIIaMABIFBIH YIETY.
XTII-HiH KaNIbl )KBUTTIAMIBIFBIH YIETY

TexHOIOTUANBIK epexe KOHE OHBIH HEri3ri mapameTpiepi

TuimIi TEXHOJIOTHSITBIK epeke

XTII-Hi xiKTEY

10. XuMUSIIBIK OHEPKACINTIH TEXHUKAIBIK MPOIECC YIIiH MaHbI3bI

11. XuMUSIIBIK TEXHOJIOTHUS MEH TEXHUKA JaMYbIHBIH HET13r1 OaFbITTaphl.

©CoNOOARWNE
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12. XTXK MeH keke ammapaTTapblH KyaTThUIBIKTaPBIH KOTEPY.

13. AnmapaTTapbpiH KYMBICHIH YIETY.

14. MexanukaigaHapIpy.

15. KommiekeTi aBTOMAaTTaHIbIPy

16. [leproaTkl mporecTepai Y3aiKCi3 MPOIecTepMeH aIMacThIpy

17. Herizri TOK aragsls.

18. AnmapaTThiH KapKbIHABLUIBIFEI MEH OHIMIUTITIHIH albIPMAaIIbUIBIFEl Helle?

19. Temenzeri TyciHikTepre aHbIKTaMa OepiHi3: OHIIPICTIH

20. Heri3ri koHe altHaJIBIMAFbl KOpJIaphl, ©HIMHIH ©31H1K KYHbI, €HOEK OHIMIiIIrI.

21. Xumust eHIpici anmapaTTapbIHBIH OipIiK KyaThIHBIH aTaybl

22. KanuTanablK MIBIFBIHAAPFA XKOHE OHIMHIH ©31HAIK KYHbIHA KaHAal (akTopuap acep eTeni

23. XUMUSIBIK ©HAIPICTIH MaTepUaNIJIbIK OajlaHChl JIereHiMi3 He?

24. MatepuanibIK aFbIH )KOHE MaTePUANIBIK aFbIHABIK Tpad gereHiMi3 He? XUMUSIIBIK
OH/IIpICTe MaTepHaJIJbIK aFbIHHBIH KaHAal Typiepl 6o1aabl?

25.  )Kputy GanmaHCBIH KYPacThIPY apKbUIbl HEH1 aHBIKTaNIb1?
26.  XUMHAIBIK OHIIpICTErl SHEPTUAHBI YHEM/ICY TEXHOJIOTUSCHIHBIH MoHI Hene?
Jopic Ne 3

1.Takpipbin: 11IukizaTTapabiH HETI3Ti TYpIepi )KOHE KOPJIAPBIHBIH CHIIATTAMACHI.
2.Makcar: buriM anymbuiapra  MIHKI3aTTapAbIH  HETI3rT  TYpiiepi JKOHE  KOPJIapbIHBIH
CUINIATTaMachl, XUMUSUIIBIK OHJIIPICTET CY/IbIH IIUKI3aT PETiHe Naiiiananybl Typajbl Ou1iM Oepy.
3.JIekuus Te3ucrepi
Jlexwmst )ocnaphbl:
1. [lluki3art, sHEPTHUS, CY
2. X¥MUSIBIK OHIPICTEP/IIH HET13T1 KOMIIOHEHTTEPI.
3. XUMHUSAIBIK MIHKi3aT. XUMUSIIBIK MIUKI3aTTapIbIH aHBIKTAMACKl, KJIACCU(DHUKAIUICHI KOHE
KOMBUIATBIH TaJanTaphl.
4.11IuKi3aTThIH PallMOHAJIBI KOJIAHBLUTYHI )KOHE PECypCTaphbl.
5. BaiipiTy. ballbITy 1bIH (DU3UKO-XUMHSUIIBIK TOCUIAEPI.
6. XUMUSIIBIK OHAIPICTETI Cy POii. XUMHSIIBIK OHJIPICTET] CYABIH KOJIAaHBLTYBI

XUMUSITBIK TEXHOJIOTHsSI TAOUFATTA JKOHE KOJIAAHBICHI OOMBIHINA TYPJII OHIMICPII ATy IbIH
OHJIPICTIK XUMHUS - TEXHOJOTUSIIBIK TMPOLECTEPiH 3aHIbUIBIKTAPBIH 3epTTeiini. OHIIpiieTiH
OHIMHIH Oenriii Oip Typi MEH OHBI aly YIIiH KOJIaHBLJIATBIH MPOIIECTIH TUITIHEH 0acka Ke3 -
KelIreH oHiM OipHele MiHAETTI JJeMEHTTEPAEH Typajbl: IIUKi3aT, SIFHU OHJAETETiH OOBEKT,
SHEprus, SFHU OHJCIETIH OHIM JKy3ere acaTblH OOBEKT TICH ammaparypara dcep €TeTiH Kypal.
XUMUSIBIK OHJIIPICTE CY ©H MaHBI3bI poiib aTkapaabl. Cy KONTEreH XUMUSUIBIK OHIM XKYy3ere
acaTblH OpTa KBI3METIH AaTKaphlll KaHa KOWMal, COHBIMEH Oipre XHWMUSI-TEXHOJOTHSIIBIK
ypaicTepsie epiTKITIK, KbUTy JKOHE CYBIK TACHIFBIIITHIK, TPAHCTIOPTTHIK KYpall peTiHAe, COHal
-ak Oacka Ja Typil (U3MKAIBIK OINepanusuiapia KeHiHeH KoimaaHbuiaabl. COHABIKTAH CYIbI
XUMUSUTBIK  OHIPICTIH TOPTIHINI MIHASTTI JJEMEHTI JeN aTaFaH oTe 3aHJbl. XHUMHSUIBIK
OH/TIPICTIH 2JIEMEHTIHIH KYpambl JKOHE OJapbl 3€PTTEUTIH XUMUSIIBIK TEXHOJOTHS FBUIBIMBI
TypaJIbl MAceesiep 3epTTeyiepai Tanamn ereni. bysr 6enimae XUMUSAIBIK ITUKI3aT, YHEPTUS KIHE
CY KapacThIPbLIaIbL.

XUMUSIIBIK ~ MIMKI3aTTapIblH ~aHBIKTAMAChl, KJIACCH(PHUKAIUACHI JKOHE KOWBUIATHIH
TaJIaNTaphl.
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[ukizar gen eHipicTe KOJAAHBIIATBIH TaOuru eHIMIl adWTambr3. [llukizatr — eHim
OHJIIpY/Ie YHEMJLIIri, TeXHOJOTUsSl MEH alMapaTypaHbl TaHAayda >KOHE OHAIPIITeH OHIMHIH
carachl MaHBI3bI JOPEKEIE TOyeI 1l 00JIaThIH OHIIPICTIH HET13T1 AJIEMEHTI.

XKapreutaii eHiM - eHAipicTiH Oip Hemece OipHelle Ke3eHIEpiHAe eHipiireH, Oipak
JaiiblH 6HIM PETiH/AE KOJJaHbUIMAWTBIH OHIMAEPAl alTaMbl3. OHIIPICTIH aNAbIHFBI KE3EHIHIE
aJIbIHFaH KapThUTal OHIM KeJleci Ke3eHHIH IMKi3aThl 00J1a anajbl.

Kocankpl eHimzuep Aen - IIMKI3aTThl OHIIPY MPOLECIHAE KO3/AeIreH eHIMMEH Oipre
naiaa 0oJaThiH, Oipak OepiireH OHMIPICTIH MaKcaThl OOJIBIT TAOBIIMANTHIH 3aTTapAbl aTaMBbI3.
Hlukizat amyna HeMece TONBIKTHIpYAa Maiia OoNaThlH KOCAJIKbl ©HIM JKaHaMa ©HIM eIl
aTaJiajpl.

OHIIPICTIK KANABIKTAP — HIMKI3aTTHIH jKOHE MaTepPHAIAbIH KAJIBIKTaphl OHIIpicTe maiina
00JIaThIH calachlH TOJIBIK HEMECE JKapThllai JKOFalITKaH 3aTTap.

XKapreutaii  eHiMIEp, KOCAIKbl OHIMIEP MEH OHIIPICTIK KaTABIKTApAbl aJAbIH — ana
OHJICTCHHEH KEeHiH HeMece 0acka eHaipicTep/e IIMKi3aT PeTiHAe KoylaHbuia O6epesi. Muicaibr:
TYPAI-TYCTI MeTajapAbl epiTyne maiina OonraH KykipT okcuai (IV) Kocankel apalblK eHIM
6oJbin TaObUTa Bl KYKIpT KBIIKBUIBI KYKIPT KBIIIKBUIABI OHAIPICIHIH JalbIH 6HIM 00J1a TYPHIIL,
MUHEpaJIJIbl THIHAWTKBIII OHIIPICIHE IUKI3aT PETIHIE KOJIAaHbLIIaIbI.

XUMUSIBIK OHAIpICTE Tay — pyHachl, MYHal, ras, KOKCOXHMUSJIBIK, OpPMaH OHE
[eJUTI0NIO3a — KaFa3 CaJlachIHBIH OHJIpiCi, Kapa jKOHE TYCTI METauTyprus WIMKi3aT peTiHzae
KOJIJIaHbUIaAbl. bapibplk XUMHMSUIBIK IIMKI3aTTap IIBIFYbl, XUMHUSJIBIK Kypambl KOpPbl MEH
arperaTThl JKaraaiibiHa OailylaHBICTHI TONTApPFa OOiHEe/].

XUMUATBIK IIHKI3aT peTiHAe KOJNJaHBUIATBHIH 3aTTapra Oipkarap >Kalumbl TajamnTap
KOWbLIaabl. XUMHSITBIK OHIIPICKE IHKI3aT TOMEHACTIIEP/Il KaMTaMachl3 €Tyl Kepek:

- OHJIPICTIK MPOIIECTIH a3 CaThlIAPbIH;

- TPOIECTIH aFbIMbIH ONTUMAJIIBI IAPTTAPbIHA KaXXET SHEPTUSHBIH a3 MOJIIepiH Talall
€TETIH JKYHeHiH arperaTThl )KaFaibIH;

- KOJJAHBUIATHIH JKBUTY/IBIH a3 IIBIFBIH/IATYbIH;

- eHIMMeH 0ipre bUTyIbIH a3 MeJIIEp/Ie KYMCATYbIH,

- peareHTTEepIiH arperarThl KAIIbIH ©3TepTyre KYMCAJAThIH JHEPIHs KOHE KaMTaMachl3
eTEeTIH MapamMeTpiepiH (TeMIeparypa, KbIChIM) MYMKIHAITIHIIE TOMEH MOHJIE OOTYBIH;

- MakcaThl OHIMHIH PEaKTHBTI KOCTa/1a Kol Kypamaac O0IybIH.

IIUKi3aTTHIH PAMOHANIBI KOJIAHBLIYBI K9HE pecypcTaphbl.

XUMUSIBIK OHIIPICTIH OHIMIHIH O3IHAIK KYHBIHIA MUKI3aTThIH yieci 70% Kypaiimbl.
CoHBIKTaH HIMKI3aTThl OHIEY MEH aly Ke3iHAe pecypcTap MEH UIMKI3aTThl paluoOHAIbI
nanjanaHy eTe MaHbI3/bl.

XUMPSUTBIK,  OHJIIpiCTe IMUKi3aT peTiHae 80-HEH acTtaM »JJIEMEHTTIH KOCHIHIBICHI
KOJIJIAaHBUTAbl. XUMUSUTBIK IMUKI3aTTBIH HET13T1 Ke37epi OO TaObUIATBIH KEP KhIPTHICHIHBIH
KypaMbIHa KIpETiH OYJI 2JIEMEHTTEp TaOUFaTTa OipKeIKi OpHAJIacIIaFaH.

XHUMHUSUTBIK HIUKI3ATTHI OHAEYyTe HalbIHIaY

JlaiiblH eHIMIe eHJeyre apHajFaH IMKi3aT Oenrinai Oip miapTrapra HeTri3IeireH OOoysl
Kepek. bys mumki3aTrTel eHJeyre AalblHIAy NPOLECIH KYPAWTHIH KOMIUIEKCTI Omeparusiiap
apKBLUIBI iICKE acabl.

[[IukizaT malpIHOAYIBIH MaKCaThl OHBI OHICY YIIIH ONTHMAIILl XHMHKO —
TEXHOJOTHSUIBIK TPOLECTIH OTylH KaMmMTaMachl3 €TeTiH KypaM MEH epeKIeNnikTep Oepy.
JaiipiHaay mporeciHie IIMKi3aT naigansl  KOMIIOHEHTI OepuireH KypamblH, ©HIEY
[IAPTTAPbIMEH AHBIKTANATHIH BUIFAIABUIBIKTBI, KEPEKTI AuCHepcTuTikTi amanael. [ukizaTTsl
JMaibIHIAy ONepaIUsuIaphl OPKWIBI JKOHE OYJl OHBIH  arperaTThl KargaiibiHa OalIaHBICTHIL.
XUMHUATBIK ~ OHIIpicTe KeH TapalifaH KaTTbl IIWKI3aTThl JalbIHAAYABIH KOMIUIEKCTI
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omnepanvsuiapbiHa: Kiaccudukamnus, ycakray (Hemece Oenriml Oip >karmaiiapia ipuiery),
BUIFAJICBI3AHBIPY JKHE OalbITy Kipei.

Knaccudukauua pgen OipTekTi yriTuiMedl MaTepHaigapibl olapAbl  KYpaWThIH
OemmexkTepAiH  Mediepl OoibiHIIA (Qpakuusra (kaaccudukanusara) 0esy MpoLeciH alTalbl.
Knaccudukanuss mMarepuanmapisl €JIEKTEH OTKI3y, Oelek KocHajdapblHBIH CYHBIK (a3ana
TYHYbl JKbUITAMABIFBl  ApPKBLIBI Oeny (rumpaBIMKaNbIK —Kilaccudukanus), Kocrnajiap
OeJIIEeKTEepiHIH  cemepaTopiiap  KOMEriMeH  ayajga Tapalybl apKpUIbl  Oemy  (aya
KJIaCCU(UKALUSCHI) apKBLIbI KY3€re acabl.

KarTsl Matepuanaapabsl ycakray KaTThl (pa3aHbIH KAaTBICYBIMEH JKYPETIH XUMHSIIBIK JKOHE
T y3UATBIK TPOIECTEPIH JKBUIIAMIBIFBI, OHBIH OCTIH KOFapiaTKaH CalblH, OCITT OTHIPAJIbI.
OHAIPLTIN KATKAH KATThl MAaTEPUAILIH OCTIH OHBIH KECEKTEPiHIH OJIIIEMIH TOMEHICTY apKbLIbI
apTThIpyFa 00Jaabl, SIFHU YCAaKTay >KOJIbIMEH.

Martepuanibl bUIFAJICBHIZAAHABIPY, KaKTay, TYHIBIPY (CYHBIK Kylenep kKaraailbiHia)
HEMece KEeNTIpy oJICTEPl apKbLIbI )Ky3€ere acabl.

Kentipy nen Oynay mMeH Oynsl KenTipy apKbUIbl KaTThl MaTepualgapJaH bUIFadl MEH
0acka Jja CYMBIKTap bl KETIPY /i aiTaMBbl3.

BaiipiTy nenm maiijgansl KOMIIOHEHTTIH KOHLEHTPAIMSCHIH >KOFaphUIaTy MakKCaTbIHIA
IIMKI3aTTBIH Taigaasl OeiiriH (maigaibl KOMIIOHEHT) aWbIpy OoJbin TaObutanbl. baiibiTy
HOTHIKECIH/IE IHKI3aT Maiaibl KOMIIOHEHT KOHIICHTPAThIHA OOTiHEe 1.

BaiibITyIbIH MeXaHMKAJIBIK TICIJIiHE TOMEH/Ierijiep skaTaabl.

- TPaBUTALMSJIBIK TYPJII THIFBI3JBIK IEH ©JIIeMAl O6IKTepiH ra3aa HeMece CyMbIKTapaa

HEMECE OPTAJBIK KYILITE 9PTYPIl KbUIIaMABIKTa OPHBIFYbIHA HET13/1eJTeH.

- DJeKTpPOMAarHWTTi, IWIHAKi3aT KOMIIOHEHTTEPIHIH OpTYpJli MAarHUTTI OTIMIUIIriHE

HEr13/IeJIreH.

- DIEeKTPOCTATHUKAIBIK, INUKI3aT KOMIOHEHTTEPJIH OPTYPJi DJEKTP TaCHIFbIIITHIFBIHA

HEr13/1eJIreH.

BaiipITyabIH (pU3MKO-XMMHSUIBIK TIciiepine OapblHIIAa KeH Tapanrad (uoTanus
tocimi - xkartaapl. @nortamusa  (floatation Cce3iHEH  KaJKbIN  IIBIFY  MarFbIHACBIHIA) -
KOMITOHEHTTEPIHIH op TYPJIi CYTaHFBIIITHIFbIHA HETI3JENTEH KAaTThI MIUKI3aTThl OalbITy TOCLII.

dnoTanus MPOIECiH KbUTAAMIATy YIIH KyHeHl HHTEHCUBTI apaylacThIpy (MEXaHHUKAbIK,
(rroTauMsIIBIK MalIMHATIAP) apKbUIBI KOMipTel HeMece KYHeHi aya apKbulbl (TTHEBMATHUKAJIBIK
(droranus MamHAIAPEl 0apOOTaKIANIBI).

@nortanusiay  ypaAiciame ruapodoOThl KOMIOHEHT aya KemipuiikrepiMeH Oipre
MUHEpaJIaHFaH KoOiK Ty3ei i, 01 CYHbIK (ha3aga Kadaibl.

droTanysi HOTHOKECI OaWBITBUIFAH MIMKI3aT KOMIIOHETTEPiHIH THIAPOMOOTHIFBIHBIH Jp
Typautirine OaimaneicThl O0ojyazpl. COHABIKTAH J1a, €repje Maiaaibl KOMIIOHET MeH 00C TeK
CYJaHFBIIITHIFBl  KaFbIHAH yKcac OOJFaH JKarjaiina, oKyWere maiganbl KOMIOHEHTTIH
ruApoOOTHIFBIH JKOFApbUIATaTBIH OETTIK - OeJceHal 3arrap TOOBIHA JKAaTaThIH apHaMbI
peareHTTep CeHri3e/Ii.

OmnapabiH TaburaThl (QIOTAlMSsIIAHATHIH HIMKI3ATTHIH KypaMblHa OalIaHBICTBI TYPAKThI
KOMIipiK jkacay jkoHe (proTarysuIaHaThIH MIMKi3aT KOMIIOHEHTTEPIiH TOJIBIK 06y YIIiH KOChIMIIIA
peareHTTep eHri3eli: akKTUBaTopiap, OacKbIITap, Kemipik Ty3rimrep >xoHe pH opTanbik
peryIsTOpIIaphl.

XuMHusJIBIK OHipicTeri cy poJii
XuMHSAJIBIK OHIIpicTeri CyAbIH KOJIAHBLIYBI
XUMHATBIK OHAIpIC - CyObl KON KaXeT erefl. XUMHSIBIK OHIIpicTe cy dp Typdi
MaKcaTKa KOJIAHBLIABI KeKe XUMHUSUIBIK OHAipicTepae Toyiirine 1 mMmH M3 cy »KymcanmapL.
XUMUSIIBIK OHAIPICTE CY €H KaXKETTi SJIeMEHT:
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- KOMITJICKCTIK KYHIBI KYpaMbl (3KbUTY CHIHBIMIIBLUIBIFBI )KOHE JKOFAPhI, TYTKBUIBIFBI a3/1ay, KaiiHay
TeMIIepaTypackl TOMeH T.0.);
- OH/IIpy OHal JKoHe ap3aH (IIBIFBIH TEK OHJIPY MEH Ta3ajlayFra);
- YJIBI €MEC;
- OHJIIPICKE JKOHE TackIMaiaya maigaiany THIM/I;
XUMHSUIIBIK OHIIpICTEPIE Cy KeJleci OaFrbITTap1a KOAAaHbLIAIbI;
1. TeXHONOTUsUIBIK MaKcaTTa:
- KaTThl 3aTTap/bl, CYHBIK KOHE Ta3 TOpi3al 3aTTapAbIH; €piTy YIIiH;
- (U3MKANBIK JKOHE MEXaHHKAJIBIK MpPOIEeCTepai KYprizy yuliH (¢oTauus, myiabna Topi3al
KaTThl MaTepHalJap/ sl TackiMasaay T.0.);

- Ta3[el Kyy YIIiH,
- DKCTpAareHT jkoHE aOCOPOEHT peTiHEe KOJIIaHbLIA IbI.

2. XburyTacelFelll (BICTBIK CYy HEMECE Oy) HEMECE XJIaJJOareHT, KbUIBITY JKOHE allapaTThl
CYBITY YIIIH KOJIJIaHbUIAbI.
3. IlIuki3aT KoHE JKEKe XUMISUIBIK OHIMIEp/i (MBICANbI, CYTETi, alleTHJICH, a30T JKOHE KYKIPT
KBIIITKBUTBI T.0.) Ty YIIiH KOJIIaHbUIA IbI.

4. NnarocTpauusiyibIK MaTepHaJL:
- KecTe;
- mpe3eHTanus Microsoft Power Point.
5.01e0mer:
Heri3ri:

Ka3ak Tijginge
1. Xumusutbik Texuosiorust Herizaepi: okynbik/ bl. K. Toi6ae [k. 6.]; KP BFM. - Anmarts :
JKUIC PITBK "Hayip", 2011.-296 6et.- (KP Xorapsl 0Ky OpbIHIapBIHBIH KayBIMAACTBIFHI).
2.XuMuUsl OHJIPICIHIH HETI3r1 IMpolLecTepl MEH ammaparrapbl: 3epTXaHaJbIK MPAKTUKYM: OKY
kypaier / L. 1. HypceiiiToB. - 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 TLTiHIE
4. Kakupoa, H. K. OcHoBbI dapmaneBTuueckoir OuorexHosoruu: yued. mocodbme / H. K.
Kaxupona, H. K. baitzonnanos, 3. b. Cakunosa. - Anmarts! : U3n-8o KasHMY, 2008. - 256 c.
5.Kaxupona, H. K. O6mias xumuueckast texrosorus: yue0. mocooue / H. K. XKakuposna. - ; Pek.
Yueb.-metoqua. Coserom yH-Ta uM. C. JI. Achennuspona. - Anmartsl : DBepo, 2013. - 119 c.

3JIEKTPOH/IbI 0achLIbIMAAP:

1.YcmanoBa, M. b. XXanmer xumus [DaekTpoHHBIA 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
PecniyOnnkanckas ME:KBY30BCKast aieKTpoHHas oudauorexa (PMDB) — hitp://rmebrk.kz/
[udposas 6udarorexa «Aknurpressy» - https://www.aknurpress.kz/
OnekrpoHHas Oubianoreka «murpady - hitp://www.elib.kz/
Onurpad - mopraix MyJIbTUMEIUIHBIX yueOHUKOB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
nH(pOopMaMOHHO-TIpaBoOBas cucreMa «3any - https://zan.kz/ru
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Cochrane Library - https://www.cochranelibrary.com/

KOCBIMILIA:

1.Eproxun, E. E. Opaena TpyaoBoro Kpacuoro 3namenn MHCTUTYT XUMHUYECKUX HayK UM. A.
b. bekrypoBa B 1988-2003 rr.- OTKpBITUS, BHEIPEHUSI, JOCTUKEHUS U HArpajpl: Hayd. u3a. / E.
E. Eproxun. - Anmatsl : TOO "Print-S", 2004. - 95 c.

2. ToBaxxusiackwii J1., Komenesa M., Byxkano C. O0mas XuMuueckasi TEXHOJIOTHSI B IPUMEPAX,
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6.bakpLiay cypakrapsl (Feedback kepi 6aiinanbic):

1. Hlukizar, *xapThlUlali ©HIM, KOCAIKBI OHIMIe TyCiHiKTeMe OepiHi3. TaHbIMan eHIipicTepAcH
MBbICaJT KENTIPiHI3.

2. HenikTeH MMKI3aTThl PAlMOHAIIBIK KOJJAaHY XUMHSUIBIK OHJIpICTE MaHBI3IbI OPBIH aajbl.
MpeicanmapMeH gonenaen OepiHi3.

3. XUMHAIBIK NIMKI3aT peCypCTapbIHbIH KIACCH(PUKAIUACHIH Ka3bIHBI3.

4. 11luki3aT KOPBIHBIH CApKbUTYbI KaH/al KbUIJaM/IBIKIICH OJIIICHET1?

5. HIuki3aTThl paroHaNI bl KOJAaHy IbIH HETi3Ti OaFBITTapBIH aTaHbI3.

Jopic Ne4

1. TakpIpbIObI 5 Peakiys KbUIIaMIBIFBIH apTTRIPY XKoHE OasyaTy 9micTepi.

2.Makcar: biniM amynisuiapra KbeUIIaMIBIKTEL apTTHIPY JKOHE Oastynary 9IicTepi, XHUMHUSIIBIK
PEeaKIMSHBIH KbUIIAM/IBIFBI, JKyHeeri Tene-TeHuik, Jle-1llarense mpuHIumi Typassl 6i1iM 6epy.
3.1apic Te3ucrepi

Jlexmwmst sxocmaphl:

1. YpaicTiH XKbUIIAMABIFBIH )KOFApPbUIATY TOCUIIEPI.

2. XUMUSIIBIK PEaKIUsHBIH KbUIIaM/IBIFbI, )KYHEIET1 Tene-TeHTIK.

3. Jle-UlaTenwbe nmpuHIMII.

TeXHOMOTUAHBIH HETI3T1 MaKcaTTapbIHBIH Oipl TEXHOJOTHSUIBIK MPOIECTIH XbIIAaMIbIFbIH
JKOFApPBUIBITATBIH ~ TOCULACPAIH OapibIFbIH  KOJZAHY JKOHE —almapaTTapAblH — OHIMIUITH
YKOFapbuIaTy. YPJICTiH KbUIIAMIBIFBIH KOFAPBUIATY YIIiH aHbIKTaymisl mamanapasl C, K sxone
F /v / xorapbiiataThit Taciaaep/i Taby KaKeT.

[Iponectin kKo3raymbl kKymin —AC joFapblUIaTy YIIIH Kejiecl Tociiaep KoJaaaHblaasl: A/
OpeKTTEeCYIIl KOMIIOHEHTEP/iH OacTamKpl MIMKi3aTTarbl KOHIEHTPAIMACHIH >KOFapbuiaTy O/
KBICBIMJIBI JKOFapbutaty b/ mporectid TemmnepaTypachiH pertey B/ Teme - TeHIIKTI OH OaFbITKa
BIFBICTHIPY YIIIH PEaKIvs OHIMACPIH Peakius ailMarblHAH MIBIFApy, XUMHUSUIBIK PEAKIUsITapIbIH
KO3FayIIbl KYIIl OPEKETTeCyIllll KOMMIOHEHTTEepAiH aukpiH C koHe Teme-TeHaik C*
KOHIICHTpAIUsIapbIHbIH  aiibipmackl /C-C*/ periHge aHbIKTanansl. COHABIKTAH MPOIECTIH
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KO3FayIIbl KYIIiH Korapbutaty yuriH C-b1 keOehTin , C*-pI a3aiiTy KaKeT HEMECe €Ki IaMaHbl
Oipaelt COlKeCTl e3repTy KaxkerT.

KBICBIMHBIH JKOFapbUIaybl TPOLECTIH JKbULAAMIBIFBIHA  KAHTBIMIBI TPOIECTIH Tere-
TEHJIIKKE JKETY JKbUIIAM/IbIFbIHA KOHE Tele-TeH K XKaFaibIHa acep €Te/l.

OHepkocinTe KeJIEMHIH JKOFapjaybIMEH >KYPETIH Tra3[pl peakuusiap YIIIH >KOFapbl
KBICBIM/IBI KOJIJAHY OHJIIPICTIH alJIbIHFBI HEMECE KeJeCl caThlIapbiHAa KbICBIMHBIH KOJIJIaHYbIHA
OaiimaHpICTbl. MbICaj, METaHHBIH Cy OYybIMEH KOHBEPCHSCHIH HEMECE aMMMAKTHIH TOTBIFYBIH
JKOFapbl KbICBIM/IA XKYPri3reH THIMII, ce06e0i 0J1 TeXHOJOTHSUIBIK KXYHEHIH Kellecl mpoliecTepine
THIMJII 9cep eTel.

Kartel kyiime >XypeTiH mpouecTep YIIIH 3JEKTPOH KaOaThIHBIH KalWTa KypbUIybIHA,
KPUCTAIAP/IBIH JeOPMAIUSIChIHA KOHE TEINe-TCHIIKTIH BIFBICYbIHA aJIbIll KEJICTIH 6Te KOFaphl
KBICBIMJIAp KOJIIaHbLIaIbL.

TemnepaTypaHbIH JKOFapbLIaybl peaKIHsHbIH KBUIIAM/IBIK TYPaKTHICHIH
JKorapeuiatanabl, an auddysus kodhdumuentine ere a3z ocep eremi. COHABIKTaH IPOLECTIH
JKaJIIBI )KBUIAMIBIFBI TEMIIEPAaTypaHbl )KOFApbUIATKAH Ke3ze Oenrii Oip mekke aeiin kedeei.

Karanuzatopnap KonjaHy peakUUsSHBIH KbUIIAMIBIK TYPAKTBICHIH KeOeiTenai, Oipak
MPOIECTIH KO3FayIIbl KYIIiHE 9cep eTHeH/I.

KaranuzaTopnap XUMUSIIBIK PEaKUSHBIH JKbUIIAM/IBIFBIH KO aKTUBTEHY SHEPrusichiH E
KaXeT eTeTiH Oip caThUIbl IMpOoLecTepi €Ki HeMece OipHele caTblUlbl IPOILECTEPMEH ayBICTBIPY
apKbLIbI XKOFapbUIaTabl. byl caThlnap a3ay aKTUBTEHY SHEPTUSCHIH €i........ €2 KaXKeT eTel.

Apanacteipy TpoIieciHiH Macca anmMacy Kod(h(GUIMEHTIH HEMECe KbUIIaMIBIK TYPAKTHICHIH
MOJICKYJTANBIK UG Y3USIHBIH KOHBEKTHBTI AUQPGY3HIMEH anMacybl HOTHXKCCIHAEC KeOeuTeni,
aFHU  AUQQPY3USUTBIK KeACpriHiH ToMeHaeyi HoTmxkeciHae. COHIBIKTaH, KATTHl apalacThIpy
Tubhy3uanblK aitMakTa KYpPETiH MpoLecTepie, MPOLECTIH KalIbl KbUIIaMIBIK TYPAKTHICHI
anMacy Kod(pQUIMEeHTIHe Toyelnci3 OonFaHFa JeHiH KOJIaHBLIA/IbI, SFHU nporecc
mubhy3uanablK  aiiMakTaH KUHETUKAJbIK aiiMakka ©TKeHre JeliH. AFBIHIBI almaparrapia
apajacTelpy JOPEKECIH WIEKTeH ThIC >KOFAapbUIaTy NPOIECTIH KO3FaylIbl KYIIH JKOHE
PEaKIUSHBIH KbIIIAM/IBIFBIH TOMEHIETE/I].

Atam eTinreH ym OarbITTBIH IMIIHEH TPOLECTIH €H JKOH JKYPeTiH CaThICHIHBIH
JKBUTAAM/JIBIFBIH JKOFAphLIATAThIH OAFbIT KOJaHbLIA/IbI.

OPTEKTI JKyHenepae ocepliecylli 3aTTaplblH OpEKeTTeCy OETiH JKOFaphuIaTy KYWeHIH
typine (I'-C, I'-K, C-K, C-C (apanacnaiiteiH) sxoHe K-K) >koHe mporecTiH epexecine
OaliTaHBICTBI, STHH  KBICBIMFA, TEMIIEpaTypara, pPEareHTTepAiH  KOHIEHTpAIHsICHIHA,
KaTtaau3aTopra oHe T.0. OpekeTTecy OeTiH Kypy Tocum Oenriiai Kydeme KOJIIaHbUIaThIH
anmapaTThiH KYpbUIBICHIMEH aHBIKTAJIAIbI,

bapnbik sxarmaiinapna eq aybip (ThIFbI3) KYiIiH O€TiH dKOFapbUIaTyFa ThIPHICA/IbI, MBICAJIbI
I'-K, C-K »xyitenepinae KarThl KyiiH, [-C xyliecinae cyWbIK KYHTiH.

OpEeKeTTeCyll  3aTTapJblH arperarThlK (KYHIIK) Karaaibl  OOMBIHINA  XUMUS-
TEXHOJIOTHSUIBIK TIPOIECTED KOHE OJIapFa COWKec peakTopiiap OIipTEeKTi jKOHE OPTEKTi OOJbII
Oeminenmi. bynm OemiMame KaTaau3ci3 SFHM — KaTadU3aTOPChI3  JKYPTi3UIETIH  MPOIeCTep
KapacThIPBLIAIBL.

biprekTi poriectep OipTEKTI opTajaa, SFHU OemiHy 0eTi 00MIMaNTBIH CYHUBIK HEMecC Ta3fbl
Kocmayiap/ia JKypelli. OpTeKTi MpoIecTep/e peareHTTep IpTypii kyume Oonanel. Kypambiaga
Kocmanap HeMece Oacka KyHaeri KOChUIbICTap OOJIMaMTBIH Ta3a OIPTEKTI OpTaHBI aly KUBIH
OOoJFaHIBIKTaH, OHIIPICTIK KaFaala ra3abpl HeMece CYHBIK JKyiee )KYPETiH MPOLEeCTCp MapTThI
Typae OipTeKTi Jien KapacThIpbliaabl. JKylieHI KypalThiH OONIIeKTepiH eemMaepi OoibIHIIa
OIpTeKTI JKOHE OPTEKTI JKYWeNepAiH MIeKapachIHAAFbl KOJUIOMATAP MEH a’3po30Jiaapbl
(6emmexTepiniy enmemaepi 0,1 MKM TOMEH) MUKPOTETEPOTeH 1 JKyiie e aTaiIbl.
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Kemnreren eHepKaCINTIK XUMHUS-TEXHOJIOTHSUTBIK MPOIECTEP IPTEKTUIEPTe KaTaasl. bipax
OpTeKTi mpouectepae Oip caTbl peTiHAE Tra3lbl HEMece CYHBIK Kyiae OIpTEeKTI XHMHSIIBIK
peakmust Kypeni. BipTekTi oprama, ocipece CYMBIK OpTaja, XUMUSJIBIK PEaKIHsUIap OPTEKTI
opTajarblfa KaparaHia  OKbUIAAMbIpaK JKypeldi. bipTekTi mpoiiectepiai ammaparypaMeH
XKaOJBpIKTAay KapamailbiM KOHE OJIAPJBIH JKYMBICHIH 0Oackapy oHaiiblpak. COHIBIKTaH
OHEPKOCINTIK JKaFaaiiaa xyheHl OIpTeKTiIey o/1ici KeHiHEH Koaanbuiaapl. CYHBIK PeaKIUsIIbIK
OpTa ajy YIIiH KeOiHece ra3faapabl CYHBIKTBIKTAPMEH CiHIpY HeMece OynapIbIH KOHICHCALUACHI,
KaTThI 3aTTap/IbIH epyl HeMece OaNKybl KOJ1aHbLUIa bl

I"a3apl GIpTEKTI MpolecTep OPraHUKAIBIK TEXHOJOTHsIA KOMAaHbUIaAbl. Onap KenTercH
JKarJaiaa OpraHUKalbIK 3aTTaplbl OyJaHABIPHIN, ajblHFAH OyJapAbl raszapl pearecHTTepMEH
OHJICY apKbUIbI )Ky3ere achlpbiaanbl. Kebinece OyKyiisi MUposn3, SFHU OPTaHUKAJIBIK 3aTTap IbIH
OyJnapbIH ayachl3 OpTaja KbI3JIbIPY apKbUIbl XKaHa eHIMIEp ajy mpoleci Koinanbuiaasl. [Tuponus
Ke3iHJe Kypleni Mojekyjanap 00c paaukainap, KaHBIKKaH jKOHE KaHBIKIIAFaH KOMipCYTEKTep
TY3y apKbuibl bIgbIpaiiabl. Onap noiauMmepusanus, KOHACHCALUSA, W30MEpH3alus >K9HE T.O.
peaknusiapra Karbicaasl. CyHbIK JKOHE Ta3bl 3aTTapblH MUPOJIU3IH KPEKUHT NN T€ aTaibl.
OHEepKOCINTIK Ta3Kyiial TpouecTepAiH MBICAIbl PETIHIAE KOMIPCYTEKTEpl JKbUIYJIBIK HEMece
(OTOXUMUSITBIK XJIOpJay MPOLECTEPiH KapacThIpyFa 00Iabl.

KewmipcyTektepain (MeTaHHBIH, MyHall OHIMIEPiHIH, TaCKeOMIpyi MIAWbIpAbIH) Oy KyHii
MUPOJIHN31 PATUKAIABI-TI30CKTIK MEXaHW3M OOWBIHINIA JKypeldi. AJIbBIMEH MOJeKyhamap 00c
paaukangap TY31M BIABIpANAbl, OJaH KeHiH ojap Ti30€KTi KaIFacThIPBIN, CYTEK aTOMAAPBIH
KOCBIIl KaHa pajuKagaap Kypaiapl. Peakinust eHIMJIepiHiH OepiireH KypamblH aiy YIIiH
peaKkiusUIbIK aiMaKTarbl BIABIpAy OHIMAEPIHIH TemrepaTypachl MeH 00Ny YaKbITBIH ©3TepTy
KaxerT.

PeakuusinbIH peTi JereHiMi3 KHHETHKAIBIK TEHJEYAerl OpeKeTTeCyIl 3aTTapiblH
KOHIICHTPALMSCHIHBIH JOpPEKe KOPCETKIIITEPiHIH >KUBIHTBIFBL. Peaknusmap peri OoibIHIIA
HOJIBJTIK, O1piHIII, €KIHIII, YIIIHII )KOHE YJIeCT] peTTi 00JIbIn OoiHe .

PeakuusiHbIH ~ MOJIEKYJAJBIFbl  JICTEHIMI3  PEAKUMSCBIHBIH ~ JKAJIIBl  TEHICYIHIH
CTEXHOMETPUACH OOWBIHILIA SPEKETTECETIH MOJEKYJaJapblH >Kajmbl CaHbl. MoJeKyIaabiFbl
OolBIHIIA peakius Oip-, eKi- )KOHE YIIMOJIEKYJIAIbI OOJIBIT O6TiHe /]

Kanmel Typae XUMHMSUIBIK PEaKIUSHBIH KbUIIaM/IbIFbIHA KOHIEHTPALUSHBIH 9cepl MbIHA
TEHJIEyMEH CHITaTTaJa/Ibl:

U=x-Ac 1)

KBICBIMHBIH JKOFapbliaybl pEareHTTEpIiH KOHIICHTPAIUSCHIHBIH JKOFaphbLIaybl CHUSKTHI
ra3/bl peaKysuIap/Ibl XKbUIIaMIaTansl, ce0edi, KbICBIMHBIH KOFapbhlIaybIMEH KOMITOHEHTTEPIiIH
KOHIIGHTpalusichl ~ keOeieni. SIFHM, KBICBIMHBIH 9cepl pPEaKUUSHBIH pETiHIH ©CyIMeH
JKorapbutaiiibl. Erep armocdepainbik KpIChIMAA MPOIECTIH KO3FAYIIThbl KYII

bipak xkeiibip kaTamu3ai mpolecTeplie KbICHIM JKOFapblUIaFraHnaga, TOMEHAETEHIeIe
PEaKIMSHBIH PETi XOHE OHBIH AaKTHBTEHY JHEPTHsCHIAA ©3repyl MYMKIH, all OCBUIAPIBIH
HOTHXKECIH/IE peaKIUSACHIHBIH KbUIIaM/IBIK TYPAKTBICHIIA ©3TePEi.

ApanacTelpy CYMBIKTBIKTBI MPOIECTEpP VIIIH aca MaHBI3NbI, ce0e0i, CYHBIKTHIKTApAaFbl
muddy3nsa KbUIaMIBIFRl Ta3JapJaFblfa KaparaHIa OHJAFaH JKOHE JKY3JereH MBIH ece as.
Epitinginepai apanacteipy audpy3usiibiK KeAepriHiH TOMEHICY1HIH 9CEPIHEH MPOIIECTIH Kbl
KBUIAAMJIBIFBIH ©T€ KON JKorapbiiaraabl. CyHBIKTHIKTAPIbl apallaCThIPy MEXaHHUKAIIBIK HEMece
MTHEBMATHKAJIBIK apaJlaCTHIPFBINITAPEI Oap anmaparrapia Kyprisijaei.

I"a3npl peakuusiiapaa apanacTelpy OacTankbl KOMIOHEHTTEP/l apaiacThIpy YIIIH jKOHE
MPOIIECTiH OapbhIChIHAA KOHIEHTPAIIUSIMEH TEeMIEpaTypaHbl TEHECTIPY VIIIH KOJJaHBLIA b,
KoMmoHeHTTep/Al anFalKkbl apanacThlpy OpTYpJl MIAMIBIPATKBIITAPABIH HEMece KypalaapibiH




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH meanunHa akaaemuscol» AK AO «IOxHo-KasaxcTaHcKas MeAULMHCKas aKkaaemMus»
dapMaleBTUKAJIBIK JKOHE TOKCHKOJIOTHSIIBIK XUMUS Kadepachl 044 -55/
«OKanmsl XMMUSTIBIK TEXHOJIOTUs» [IoH1 OOMBIHINA Jopic KelleHi 73 OerTig 29 Geri

KOMEriMeH iKy3ere acblpbulajibl. Onap apKbulbl raszfgap Kajmbl TypOYJEHTTI arbIHMEH
apajacaTbelHAal eTin Oepinenl.

OpTEKTI MpolecTep €Ki HeMece OJaHJa KeIll JpeKeTTeCylll KyWiaepaiH OoIybIMeH
CUIATTaNabl, COHABIKTAH OJap 3aTTap/blH KyiiepaiH OesiHy O6eTi apKbUIbl TaChIMalIaHybIMEH
xKypeai. byn xarnaiina xkylapaiblK Macca TachkIMalijay jKeKe Iporecc 00iybl MYMKIH HEMeEce
OpeKeTTecyI KOMIOHEHTTEP/IIH XUMUSIBIK alHaIABIPYBIMEH Oipre >Kypyl MyMKiH. bipinmii
XKaraaiiaa Taza GU3MKaIblK Hemece (PU3MKa-XUMUSUIBIK ©3repicTep Kypei (MpIcaibl, abcopOrus,
azicopOnus, aecopOus, Kpuctaugany, OynaHy, 0aiaky jkoHe T.0.), ayl eKiHII JKarjaija macca
TachIMaJIJayMEH KYPJEICHI'eH XUMUSUIBIK PEAKLUs JKypei. XUMISUIBIK peaKisuIapablH e31epi
OIpTEKTI )KYpyl MYMKIH, SiFHU O1p KYHIiH 1IIIHIE HeMece KyWaepaiH OemiHy OeTiHe.

XKanacaTelH KyijaepAeri KOMIOHEHTTEPIIH Teme-TeHIIK KOHLEHTPAIMICHIH 3aTTapblH
yjecTipy 3aHbIMEH aHbIKTaiael. byn 3aHra coiikec: eki JkaHacaTblH  KyHiepaeri
KOMIIOHEHTTEP/IiH TeNe-TeHMIK KOHUEHTPAIMsIIAPbIHBIH KAThIHACHI TeMIepaTypa TYpPaKThl
OonraHga TYPaKThI niama. Katbsinactapabiy TYPAKTBUIBIFbI KOMIIOHEHTTEPI1H
KOHIIEHTPALMSUIaphl HEMece OKYHEAeri JKalmbl KBICBIM — ©3TrepreHjae Oy3bUIMaiiibl.

XuMHSA-TEXHOJOTHSIJIBIK YPAicTepaAeri Tene-TeHaik

TexXHOTOTHAIBIK MpoIecTep KAUTHIMIIBI )KOHE KAaUTHIMCHI3 O0JIbIN OeiHEe .

KaiiteimcnbI3 npoiiectep Tek KaHa Oip OarbITTa Kypei. bapiblK KalThIMIbI TPOLIECTED
Terne-TeHIIKKE YMThUIaAbl. byl )kaFaaiiia Typa koHe Kepi MPOoLeCTep IiH KbIITaMIbIFbI
TeHeceni. HoTmxkeae opekeTTecyiini xyieaeri KOMIIOHEHTTEPAIH KaThIHACKI MTPOIIECTIH KYPY
HIapTTaphl ©3repreHiie e3repycis Kanaael. Temneparypa, KbIChIM, SpEKETTECYIIl 3aTTapIbIH
KOHIIEHTPAIUSACHI CUAKTBI TEXHOJIOTUSIIBIK MTapaMeTpIep/IiH 63repyl Tene-TeHIIKTI 0y3aabl KoHe
npoIiecc jkKaHa Tere-TeHIIK OpHaFaHIa KaHaaina 0ip OarbITTa sxypei. XUMHSITBIK
peaxuusiapaarsl Tene-TeHIIKKe CaHIbIK CUIaTTaMa Oepy YIIiH dcep €Tyl cajMaKTap 3aHbl
KOJIJaHBLTAIbI.

TypakTsl TemnepaTypaja ’KoHe Tere-TeHAIK JKaraaia peakus eHIMAEepiHIH ocep eTyIl
CaJIMAaKTapbIHbIH ~ KOOEHTIHIICIHIH OacTamkbl 3aTTapAblH ocep €Tymli  CajJMaKTapbIHBIH
KOOEHTIH/IICIHEe KaThIHACKI TYPAKTHI IIaMa. bysr TypakTsl mama Tene-TeHAaiK TypakTeichl (K) mem
atanmazapl. “K”-HBI ecenTereH ke3/e KOMIIOHEHTTEP/IH MapIHajabl KbICBIMBI Pi , KOHIIeHTpamus
Ci Hemece moJzep canbl ni KoigaHbuiansl. Coiikecinme Kp; Kc; Kn Maranamapsl ecenreneni.

Temenneri peakiust MbICAIBIH/IA TETIe-TEHIK TYPAKTBICHIH CUNIATTAYIbl KapacThIPaMbl3:

aA+BB < dD+ AH (a)
Oy ’Kepne a, B, d - CTeXHOMETPUSIIBIK KO3 DUIIEHTTED;
AH - peakusHBIH TYPAKTHI KbICHIMJIAFbI KBLTYJIBIK HOTHXKECI.

TeXHOMOTHUSJIBIK ~ €peKeHIH  HeTi3ri  mapaMeTpiepiHiH  Teme-TeHIIKKe  ocepi
TEPMOMHAMHUKAHBIH €KiHII 3aHbIMEeH cunartanateiH Jle-IllaTenbe HeriziMeH aHbIKTanansl. Jle-
[laTenbe Heri3iHE OaillaHBICTHI: CHIPTKBI dPEKETTEPMEH Tele-TeHJIIK KarJaiilaH MIbIFapbUIFaH
KYHeIe OChl OpEKeTTEP i TOMEHIETYTe OaFbITTalIFaH JKOHE JKYHEeHI jKaHa Tene-TeHIIK jKaFIaiFa
aJIbIT KeJIETIH eMiH €pKiH e3repicTep xKype/l.

(a) peaknusiceiabiH Tene-TeHAITiH Jle-1llatense HeriziHae KapacTeipaitbiK. by peakuusiga
OapJIbIK KOMIIOHEHTTEp Ta3 KyWiHzae >koHe AN<( gen KapacThIpambl3, SIFHM OJ Ta3 KeJEMIHIH
a3alobIMEeH JKypei. Temne-TeHIIKTI BIFBICTBIPATBIH CHIPTKBI (paKTOpIIapra:

4) opekeTTecyIli 3aTTap IbIH KOHIIEHTPAIUACH;
5) Temneparypa;
6) KBICHIM JKaTabl.
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KoHuenTpanus ocep erymii caJiMakTap 3aHbIHA COMKECTI ocep eTeil, SFHU Temne-TeHIIK
TypakThicbiHa apHayiFaH (1) sxoHe (2) TeHueyiepiHe colikecti. Temne-TeHAIKTI OH OarbITKa
BIFBICTBIPY KOHE Tele-TeHIIK alHaIJbIpy JIOPEKECIH >KOFapbUlaTy YIIIH peakuus eHIMiHIH J]
KOHIIEHTPALUSICBIH TOMEHJIETY, a1 0acTaIlKbl 3aTTap IbIH KOHLIEHTPALMACHIH KOFaphlIaTy KaXeT.

TemnepaTypaHblH  TeNe-TEHIIKKE ocepl  PEaKUMSIHBbIH  JKbUTYJIBIK ~ HOTHKECIHIH
taHOacbIMeH aHbIKTanaabl. Erep AH>0 (sHIoTepMusuiblK peakius) Oojica, TemrepaTypaHbIH
JKOFaphlIaybl TEMEe-TeHMIK TYPAKTBICHIH KOOEHTe i, SFHU Teme-TeHAIK Typa OarbITKa BIFBICAJIbI.
Erep AH<0 (sx30TepMHSUIBIK TporecTep) 0ojca, TemmepaTypaHbIH >KOFapbuiaybiMeH — Kp
a3asjpl, AFHU TeIe-TeH 1K OacTanKpl 3aTTap OAFbIThIHA BIFBICAIBL.

la3apl KOCMAHBIH KOMIIOHEHTIHIH CYHBIKTBIKIICH OPTEKTI JK30TEPMUSUIBIK CIHIPLTY
nporecine Jle-lllarenbe HEriziH KOJIAHBIN, Ta3lbl KOMIOHEHTIHIH TeNe-TeHAIK CIHIpLTY
TOPEKECIHIH TEeMIIepaTypaHblH TOMEHJCYIMEH >KOHE JKaJIbl KbICHIMHBIH JKOFapbUIaybIMEH
keOeleTiHiH Kkepyre Oomanpl. CoOHBIMEH KaTrap CyYHbIK ¢aszaaarbl CIHIPUITGH 3aTThIH
KOHIICHTPAIUSACBIHBIH TOMEHJeYyi ocep eremi. CiHIpUITeH KOMIOHEHTTIH KOHIICHTPAIUSICHIH
OHIMJII CiHIpY aliMaFbIHAH KAaTThl KPUCTAJIAP TYPIHIE TYHIBIPY apKbUIbl TOMEHACTYTE OOIaIbl.

KarTel 3aTTapablH  epiriTiri epy MpOLECiHIH KBUIYJBIK HOTH)KECiHE OaillaHBICTHI
o6omanel. Erep om osHpotepMmmsuiblk  Oosica, oHaa Jle-Illatenbe HeriziHe OalIaHBICTBHI
TEMIIepaTypaHbIH )KOFapbUIAYbIMEH OJIAPJIBIH EPIrillTIT] dKOFapbLIaiIbL.

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

5.01e0mer
Heri3ri:

Ka3ak Tijginge
1. Xumusutblk TexHosiorus Herizaepi: okynbik/ bl. K. Toibae [k. 6.]; KP BFM. - Anmarsr :
JKUIC PITBK "Hayip", 2011.-296 6et.- (KP Xorapsl 0Ky OpBIHIApBIHBIH KayBbIMAACTBIFHI).
2.XuMHs OHIIPICIHIH HETI3rl MpolecTepl MEH ammaparTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypaisr / 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 TLTiHIE
4. Kaxupora, H. K. OcHoBBI dapmaneBTuueckoid OuorexHosoruu: yued. mocodbme / H. K.
Kaxuposa, H. K. baitzonnanos, 3. b. Cakunosa. - Anmarts! : U3n-Bo KasHMY, 2008. - 256 c.
5.Kaxkupora, H. K. O6mias xumuueckast TexHonorus: yueb. mocooue / H. K. XXakuposa. - ; Pek.
VYueb.-metoauya. Coserom yH-Ta uM. C. JI. Achenauspona. - Anmartsl : DBepo, 2013. - 119 c.

3JIEKTPOH/IbI DachbLIbIMAAP:

1.Vcemanosa, M. b. XKanmel xumust [3aexkTpoHHBINH pecypc] : oKy Kypaisl / M. b. Ycemanosa. -
OnekTpoH. TekcToBble naH. (19,1 MB). - Ockemen: "Mynbprumenus 3eprxanacsl”, 2007. - ai1.
onT. auck (CD-ROM).

KAOQO s71exkTpoHabI pecyperap
Onekrponnas oudanoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecniyOinkanckas Me:KBY30BCKast aieKTpoHHas oudnunorexa (PMDB) — http://rmebrk.kz/
[udposas 6udarorexa «Aknurpressy - https://www.aknurpress.kz/
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OnekrponHas oubaroreka «murpad» - hitp://www.elib.kz/

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

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

6.bakbuiay cypakrapsl (Feedback kepi Oaiianbic):

1. KbICBIMHBIH XUMHUSIIBIK TETIS-TEHIIIKKE dcepi Here OaiIaHbICThI:
A) Momiep CaHBIHBIH ©3repyiHe

B) >KBUTYJTBIK HOTHIKETE

C) KOHLIEHTpAIMSIHBIH 03TrepyiHe

J1) mporecTiH TaHIayIIBUTBIFBIHA

E) eHiMHIH IIBIFBIMBIHA

2.BipTeKTi XUMHSIIBIK ITPOIECC:

A) GacTankbl peareHTTep MEH peakiys oHiMIepi Oip Kykiae 0oabl

B) 6acTnaksl peareHTTep MEH OHIMIEp dpTYPIIi Kyitae Oomambt

C) Temniepatypa, KOHIICHTPALHUs, KbICBIM TYPAKTHBI 00JIa IbI

J1) GacTankel peareHTTep Oip KYHIE, al peakius oHIMAepl OpTYp:i Kyiiae 60mabl
Enporniecc ra3 kyiinae KaTThl KaTaIu3aTOPABIH OETIHIE KYpeal

3. TemnepaTypaHbIH KOFapblUIaybl TeNe-TEHAIKT] Kail peaKkIUsHbIH OaFbIThIHA BIFBICTHIPA/IbI:
A) SHAOTEPMUSITBIK

B) sx30TepMusIBIK

C) 211eKTPOXUMHUSIIBIK,

J1) 351eKTpOTEepMUSIIBIK

E) acep erneiini

4. XTII-HbIH XaJIObl )KBULIAM/ILIFEL:

A) eH oMl )KYPETiH CaThIHBIH XbIIAaMIBIFEIMEH aHBIKTAIA bl

B) XuMUSIIBIK peakiMsIHBIH KbUIIaM/IBIFBIMEH aHBIKTATa/1bl

C) eH XKbUTIaM KYPETiH CAThIHBIH KbUIIAM/ILIFBIMEH aHBIKTaIa /bl

JI) mHKi3aTThl TaCKIMAIAAY KbUIIAM/IBIFEIMEH aHBIKTAIA B

E) enimzaepai peakuus aiiMarblHAH MIBIFAPY KbUTAAM/IBIFBIMEH aHBIKTAIA b

5. XUMHUSUTBIK TETIe-TeHIIK TYPAKTHICHI IETEHIMI3 ...

A) Typa koHE Kepi peaKIusIap IbIH KbUTIAM/IBIK TYPAKThIIAPBIHBIH KATIHACKHI
B) xepi jxoHe Typa peakiusIap IbIH KbUIIaMIBIK TYPAKThUIAPBIHBIH KATBIHACHI
C) ')xaHaMa peakusUTapAbIH KbUIIaMIBIKTAPBIHBIH KATHIHACKI

J1) Kepi *xoHEe Typa peaKIUsUIapablH JKbUIIaMIBIKTAPBIHBIH KATBIHACKI

E) xanama peaknusiiap/IbiH KbUITAM/IBIK TYPAKTHIIAPBIHBIH KaTHIHACHI

Hapic Ne5

1. TakpIpbIObI: XUMHUSIBIK TEXHOJIOTUSAIAFEI HETI3T1 YPAICTEP JKOHE OJap.ibl KYprizyre
apHaJIFaH anmnaparrap.

2.Makcat: biniM anymbiiapra XUMUSUTBIK TEXHOJOTHSAAFBl HETI3r YpAICTEp JKOHE OJlapbl
KYPTi3yre apHaJIFaH anmapaTrap Typaibl Oi1im Oepy.

3.Jlekuus Te3ucrepi
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Jlexums sxocnapsl:

1. TIpouecrepiH KiIacCU(PUKAIUSICH MEH KAl CUTIATTaAMACHI.
2. 'uipoMexaHUKaJIbIK POLECTEP.

3. XKsuty npouectepi.

4. MaccaaimMacy mporecrtepi.

5. Kenipy mpormeci.

XUMUSIBIK OHIIPICTE OHIMIII OHAIPYTe KOJIAHATHIH MPOIECTEp OPTYPIIl KOHE OTe KOIL
Onapra Typii arperaTThl KYHIETi WIMKi3aTTap, SHEPTUSHBIH TypJepi, KOppo3usFa Te3iM/Ii
aKTHBTI 3aTTap KOJJaHbIaAbl. By mporectepai KoagaHy MpOLECTiH oJIIIeM IepiHIH A IiriH
KakeT ereml. byn skarmait OipiHIINIEH — KOJJIAHBUIATHIH XUMUSJIBIK TPOILIECTEp MEH
acmanTap/blH KOIITIirl, eKIHIIACH KaJbl CYPAHBICTAFbl XUMHSI — TEXHOJIOTHSUIBIK MTPOLIECTEPIIH
Toyenci3airi. XUMHUSAIBIK TEXHOJOTHUSIAFbl MPOLECTep KUHETUKAIBIK 3aHIBUIBIFBIHA Kapai 5
TOMNKa OeiHe:

- KBUINaMJBIFBl TEK THUIPABIMKA 3aHABUIBIFBIMEH aHBIKTAJATBIH TUAPOMEXAHUKAIBIK
nporecTep;

- KBUIIaM[BIFBI TEK KbUTY OTKI3TIIINEH aHBIKTAIAThIH KbLTY MIPOLIECTEDI;

- KBUIIAMJIBIFBI TEK Macca OTIMIUIIK 3aHIbUIBIFBIMEH aHBIKTAIATBIH TUG(Y3USIIBIK

MIPOLIECTED;

- MEXaHHKAJIBIK IPOIECTED;

- XMMMSUIBIK KHHETUKA 3aHIbLUIBIKTAPBIMEH aHBIKTAIAThIH XUMUSUIIBIK TPOLIECTED.
CoHFBI IPOTIECTEPAIH IMIIHIE PEKIIE OPBIH AIATHIH KATATN3aTOP KOJIAaHATBIH IIPOIECTEP.

XUMUSIBIK TEXHOJOTHSAA TEXHUKANBIK YHBIMAACTBIPY KYPBUIBIMBI TEPUOATTHIK JKOHE
y3aikci3 6onbin Gemineni. IleprnoATsiK mporecte OapiblK Iporectep Oip ammapaTra o9p TYpIi
yaKpITTa OTE]I.

XTII-ma KOMMAHBUIATHIH XUMUSIJIBIK ammapaT HETi3ri - XUMUSIIBIK peakTop (MyHaa
HIMKI3aTTHIH JaiiblH OHIMIe aifHajdy Mpoleci) JKOHE KOMEKINl MYHJa KaThICaThIH IMpolecTepe
3arTap/pl Oelel JKoHe OpHAIACTHIPAIBI.

ATImapaTThIH KYPBUIBICH KOOIHE OHAAFbI )KYPri3UIreH Ipoliecke OaiIaHbICThI, Oipak oFaH
KOMBUIATBIH TaJlalTap OHMAIPICTIH YKOHOMHKAChIHA Aa OaitmaHpICcThl. Onapra KOHCTPYKLHUSUIIBIK
KaparaibIMIbUIBIFBI )KOHE ap3aHIbLIBIFbI, KAl TYPAC KYPTi31IETIiH MPOLeCTepAiH MYMKIH/IIT,
KOPPO3USAFa TO3IMIIIIT], TEPMISUIBIK OCPIKTITI XKOHE MEXaHUKAJBIK IIIbIIaM/IBUTBIFEI, TPOIECTIH
eJIIIeM/IepPiH PETTEN OTHIPYHI JKaTaIbl.

[Ipouectin mypeic etyi ymin XTII emmemaepin Oenrinai mopexkene HeMece TPOIECTi
Oackapyaa xongananael. by skarnaiina Obutaiiina OesiHenl: mponecTi O6akpuIay, SSFHU TOPTINTEH
ayblll KeTyiH Oakpulay J>KOHE OHBI JKOHJEY, JKOHE IPOIECTI pPeTTey, SFHHU TPOLECTIH op
CaTBICHIHJIA TOPTIMNTI Kajarajay.

Perrey emmemaepine keOiHe Temreparypa, peareHTTIH KOHIIEHTPALMsICHl Hemece
peareHT MIBIFBIMBI KOHE XJIOJI0areHTTIH JKbUTYhI jkaTaasl. Kasipri TaHaa KONAaHbUIATHIH PETTEY
ABTOMATTHI YIITICiH/I€ HETI3T1 YIII SJIEMEHT Kipesi.

lMunpoMexaHUKaNbIK YpAICTED

IManpoMexaHuKaNbIK MPOIece JIeT - KeMiHe €Ki (a3aiabl TeTepOTreH/ I MPOIeCTe OTEeTiH
TUAPOIMHAMUKA 3aHbIHA OaFbIHATBIH TporecTep. MyHaail xyienep aucnepcti dazagaH KoHE
JTUCTICPCUSIIBIK  OpTafaH Typajsl. JIMCIIepCHSUIBIK OpPTaHBIH AarperarThl KyHiHe OalIaHBICTHI
TUcTiepcTi OenmekTepaiH (aszanapsl aXXbpIpaThbLIa b

- ra3aplK opTara OaimaneicThl: maH (5-10MkMm), Oy (0,3-5Mmkm), Tyman (0,3-3MKMm);

- cyiibIK oprara apHanrad: cycrnensus (0,1-100mkm), kostonatel Kocna (0,1 MKM-1eH Kem),

OMYJIIBCHS KOHE KOOIKTeD.
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'mapomexaHHUKaNBIK MpOIecTepre MbBIHANAp JKaTaabl: TYHIBIPY, (QHUIbTpICY, XKaJFaH
CYHBIITY, CYHBIK (hazajia apanacToIpy.
1. TyHabIpy — cyibIK KoHE a3 TYpPIHIET1 OIpKeNKi eMec KyHheaep/l CYHbIK XKoHe ra3 TypiHJeri
KaTThl )KOHE CYHBIK AuCIIepCTi (a3zaHblH 06JIKTEPIHEH aXKbIpaTy MpoLeci.

TyHy mporieci op Typii KYIITEpiH ocep €TyiMeH XKypyl MyMKiH, TYHY IPOIIECiHE MBbIHAJIAp
KaTaJpl:

- TYHJBIPY, SIFHU K€PA1H TapThUIbIC KYIIiHE OaillaHbICThI;

- ANIEKTPJIl TYHABIPY, SJEKTPIl KEHICTIKTIH 9cepiHeH TYHAbIpY. TyHABIpY YIIiH 9p Typ:ii
KOHCTPYKUMSUJIBI ammapar Koiiganbuiaabl. Onap eki Tajnamka jkayan Oepy Kepek: OemiKTepliiH
anmaparTta 001y YakbIThI OJap/AblH TYHJIBIPY YaKbITBIMEH TEH HeMece OJlaH apThIK OOIyBI KEpeK;
anmaparTarbl aFbIHHBIH JKbUIIAMIBIFBl TYHY JXBUIAAMJBIFBIHAH KeM OO0ybl Kepek. TYHABIpY
YIIIH 9p TYpJi THUITETI NEPUOATHIK HEMECE Y3MIKCi3 OpEKeTTI TYHIBIPFHIIITAP KOJIAHBLIA/IbI.
KeiiGip xarnainapaa Oyiap KatTel TyHOanap/pl yCTayFa apHajfaH €CKEKTEPMEH KaMTaMachl3
eTinesi.

2. Huxaonaay - maHgapibl axblpaTyFa JKOHE CHUPEK Typlle CyCHeH3MsUIapAbl aXKblpaTyFa
KOJIJAaHBUIAIbI.
3. Cy3y - cycrneH3usuap/sl, aH )XoHe TYMaHbl TECIKTEP1 0ap KelepriicH oTKi3y apKblUIbl 06Ty
onici. @uibTp peTiHAe MbIHAAN MaTepualgap KOJJaHbLIaIbl: Maiaa TYHIPIIIKTI MaTepuaiiap,
Mara, METJJbl XOHE TOJUMEpl XKINTEeH ICTEIreH Topjap, TeCiKTepi Oap KepaMuKa >KOHE
IUTACTHKAIIBIK MaTepuaigap. GuibTpiaeyre acep €Tyl Kyl KbICHIMBIHBIH (UIBTPIICY albIHAA
JKoHE (UIBTPJICYJACH KEWiH KBICBIMHBIH aWbIPMAIIbUIBIFBI €CEOIHEH op TYPJIUIITT JKOHE
OpTaJIBIKKA TEMKII KYII (GUIBTPre KbICKIM Oepeii.
4. Hentpudyranbik puabrpiaey. OunpTpreymni HeHTpudyraga maiiga 0oiaThlH OpTalIbIKTaH
TEMNKIIM KYII 9cepiMeH Kyprizinemi. OuibTpiey MpoueciHiH Oip Typi— BakyyM (QuibTpiey.
MyHaa npolecTiH KO3Faymibl Kyl (pUIBTPIEH KEWiH KBICBIMHBIH CHUPEYl €CeOIHCH VYJIFasibl.
QunpTpreyli anmnaparTapblH KOHCTPYKIHSICH dpTYpii, ojap CYHBIKTBHIK, Ta3bIK, Y3LIiCCi3,
MEPUOATTHIK opekeT Ooibim OemiHeni. EH kemnm TaparaH JIGHTANBIK JKoHE OapaOaHIBIK BaKyyM
GuIIBTpIepi MAKCHMAJIIbl OHIIPTIIITIFIMEH epeKIIeIeHe .
5. Kanran cyilbLITY - KaTThl MaTepUalJibl OHBIH KYPBUIBIMBIH CYHBIKTBHIK KYPBUIBIMBIHA
XKaKpIHAATY Tporeci. JKanFaH cyWbUITYIBI JKyienep ammapat GopMacklH KaObuIIail amaipl, a3
THIFBI3ABIKTAFbl JACHENEP/l KaJIKbITyFa Ue, ©3[CPiHIH aFbIHABUIBIFBIMEH JKOHE TYTKBIPIBIFBIMEH
epEeKIIeTICHE]II.
6. Daextpai Tazanay. Kyprak >xoHe ABIMKBUI 3€KTpOGUIBTp AEM arajaThblH ammapaTrap
ApKBUIBI 2JIEKTP TOTBIHBIH dCEPiH/IE KATTHI )KOHE CYHBIK OOJIIEKTEp i TYHABIPY MPOIECi.
Koty ypaicrepi

Keury mnpomectepi - KYpY IKBUIZAMIBIFBI OEpUITEH JKOHE MIBIFAPBUIFAH IKBUTY
KBUIAAMJIBIKTApBIMEH  aHbIKTanaabl.  JKbUTy — mpolecTepiHe  KeM  JIeTeHnae  opTypil
TeMIepaTypagarbl 2 opra Karbicaabl. JKbITY JKYMBIC MIBIFBIMBIHCBI3 KOFaphl TEMIIEpaTypasbl
opragan T1 Temenri TemnepaTypaisl oprara T2 Oepinai, skHu T 1> T2 TeHCI3AIr OpbIHAATAIBL.
T1 opTa - KBUTYyTACKHIFRINL, a1 T2 - XJIaJ0areHT JIeM aTaixabl. XUMHUAS OHIIPICIHIE KONIAHBLIATHIH
XKBLTY TporiecTepinae 6y remmeparypanap 0°K - gen 1000°C aeitiH aybITKbIIT OTHIPAIBL.

XKputy mpouectepine: KbI3ABIPY, CAIKBIHIATY, KOHACHCAIMS, OyJIaHABIPY, KbUTyaMacy
KaTabl.

1 Ke3aplpy - ©HIENeTiH MaTepralFa KeITy Oepy apKbUIbl TEMIIEpaTypachliH KOFapIIaTy.
XUMHS TEXHOJOTHSACHIHIA KBI3ABIPY 3aT aiMacy >MoHe MpOoIecTepai >KpUIAaMaaTy YIIiH
KOJITAaHBLIAIBI.
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2. CankplHmaTy - KaiWTa eHJICITCH MaTepHAIIABIH TEeMIIepaTypachlH >KBUTYBI IIIBIFAPY
apKbUIBl TOMEHAETY Tporieci. CybBITKBII areHTTEep PeTiHle Cy, aya, MY3JATKbII epiTiHIIep
KOJAaHbIIaA6l. My31aTKBIII anmapaTTap TOMEHACTIICH KIKTeIeIi:

a) CaKbIHAAWTHIH MAaTEPUATIMEH CYBIK TACHIFBIIITHIH KaHAMa KOHTAKT1 Oap amnmapar;

0) calKpIHJIAThIJIATBIH MaTEpUAJIMEH XJIAJ0areHTTIH Typa KOHTakTi Oap ammapar.
3.KonneHcauust - KbUTy IIbIFAPY apKbUIbl 3aTTapAblH OybIH CYHBUITY MPOIIECi.

KonzaencanusnanatelH Oy MEH XJIaJI0areHT KOHTAKTICIHIH TPHHIMIIIHE Cail TOMEHJerinen

JKIKTENnemi:

a) OeT KOHJEHIANWICH OyABIH CATKBIHAAybl MEH CYWBUITYBI CYy MEH ammapar KaObIPFachIHBIH

JKaHacy OeTiHjIe Kypei,

0) apanackplll KOHAEHcAalus - OYIbIH CaJKbIHAAYbl MEH CYWBUTYbI CAJIKBIHIAUTHIH CyMEH

Typa KOHTAaKTTa Xypel.

| TnTi anmapar GeTTiK KoHAeHcaTtopaap aen atananbl. || Tumi apamackeln KOHIEHCATOP
KoHe OapoMeTpiiK KOHJEHcAaTop Jen aranaibl. bynanraH CYMBIKTBIK CyMeH apajacharaH
KarJaiia apasacKelll KOHACHCATOP KOJIIaHbLIa bl

4. bynanaplpy - VIIKBIII 3aTTapibl YIIBIPY apKbUIbl KaTThl YIIMAWTHIH epiTiHAIHI
KaHBIKTBIpY Tpoueci. bynanaplpy mpoleciHiH eTy Xarmaiigapel Oy ammapaTblHBIH = KYMBIC
KeJjeMiHeri Oy KbICBIMBI MEH €pITIHJII KBICBIMBIHBIH TEHECY1 OOJIBIT TaObLIAIbI.

Maccaanmacy mporecrtepi.

Maccaanmacy mporecTepl Teme-TeHIIKKE JKeTy OaFbpIThIHIA 3aTTapiabiH Oip (azaman
ekiHmn (aszara TaceIMangaHy OKbUIZAMJIBIFBIHA HETI3ZenreH. Maccaanmacy mpouecine 3
KOMIIOHEHT KaThICA/IbI:

1) I dazansl KypailTeiH Gemrint 3aTTap:
2) 1l aszanbl KypalThIH OOJITINT 3aTTap;
3) | dazanan Il pazara eTerin OoTIHETIH 3aTTAp.

Maccaanmacy  mporieciHe — aOcopOrus, peKTU(DHKAIUA, OIKCTPaKIHs, aacopOIus,
KENTIpy JKaTaIbl.

1. AGcopOmust - cyibIKk aOCOpOeHTIIEH Ta3apl HeMece OYJbl KOCIMaaaH Ta3ibl HeMece
OYJIBI XKYTY TIPOTIEC.

AOGCOpOIHSHBI XKYPri3y anmnapaTbIHBIH 3 THIT KE3/1€CeIi:

- CYMBIKTBIK TIeH ra3 (ha3aiapbl apachIHIaFbl )KaHACY CYHBIK KaOaThIHIA XKYpETiH abcopOepep;

- ¢dazaapanblK JkaHacy Ta3 O€H CYHBIK aFbIMBl apachblHIA JKYPETiH abcopOepiiep
(abcopOmusuTbl Oaranaap);

- (opcyHKa KeMeriMeH ra3fa CYHBIKTHI MIalIbIpaTy apKbUibl (hazajaplblH >KaHACybl Maiijga
OomnateiH abcopOeprep.

JKoraprel KarmaiiapaeliH OapJibiFbl (Da3amap/blH >KaHAcy OCTTEepiH JKOHE IMPOIECTIiH
KO3FayIIbl KYIIH YJIFalTaIbl.

2. Ancopbums - KaTTel HeMece O€TTIK KYTKBIIITApbIMEH ra3 HeMece OyAbIH >KYThLTY
poIeci.

3. Pexktuduxamus - Oy Hemece CYHBIK (pa3anapAblH €3apa OPEKKETTeCy HITHXKECIHIIE
CYWBIK OIPTeKTI KOCHaJapAblH KOMIIOHEHTTEPre IKIKTENlyi.

Pektudukamus mpomeci Oy Hemece CYHBIK ¢a3zalapbl apachlHAAaFbl  TEMe-TCHJIK
JKarJalblHOAFbl CYWBIKTBIH KypamMbl MEH CYMbIK OeTiHaeri Oy KypaMblHBIH TYpJIUIITiHE
HET13/1eJITeH.

4. Dkcrpaknus - Oip cyilbIK (azama Oip Hemece OipHeIe epireH 3arrapabl 0acka  Oip
cyibIK (pa3a kemeriMeH Oeminm  airy mporieci. bipinm cylbIK ¢ga3zara KOCBUIFaH €KIHII CYHBIK
daza apanacmaiasl (rOMOTeH I opTa Ty30eki), Oipak Oipinmn (azamarsl Oip Hemece OipHemie
3aTTapabl epiteai e OipHernie cyiblK (pasamgan GemiHeml.
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DKCTpakuusg OHKCTPAKTOp amnmapaTblHaa »Ky3ere acaiapl. On  KypbUIbICbIHA Kapai
TOMEHJIET1AeH KIKTeei:
- apaJIaCTBIPFBIII - TYHABIPFBIINI, MYHJA JSKCTPAKIUSHBIH CYWBIKTApIbl apalacThIPy KOHE
(azanapra Oeiry yIliH TYHABIPY IIPOLECTEP] ICKE acabl.
- OaraHasbl, MyHJAa Olp  CYHBIKTBIH TaMIUbUIapblH Oacka CYHBIKTa JUCHEPTUpIIEY
apKBUIBI XKIKTENreH (azaaap/ bl YIFaiTasl.
- IEHTPACH TENKIIl J>KOHE WYyJIbCAIMSUTBIK MYHAA CYHBIK (hazamaplblH JUCIIEPTUPIICHY1
CYMBIKTap/IbIH apajacy >K9He MyJIbCallis HOTHXKECIHIE JKy3ere acabl.

KenTipy ypaici

5. Kentipy - KatThl MaTepuaniad OyJaHIbIpy HeMece naiaa 6osraH Oyapl 06Ty apKbLIbI
YIIKBII KOMIIOHEHTTEP/I1 KOO MPOLEC.

XUMHSJIBIK Peakuusijap - Oy XUMHA-TEXHOJOTHSJIBIK MPOIECTIH EKIHIII CaThICHI.
OJICTTEe OPEKEeTTECYIN XYWeae Heri3ri eHIM/I alyra OarbITTajfaH OipHenie KarapiackaH (ke
Ke37e KocapiackaH) peaknusuiap kypeni. CoOHBIMEH Karap Heri3ri 0acTamkbl 3aTTapMeH
KocTaJapAblH apacklHia OipHele kaHama peakuusaap Kypyl MyMmkiH. Hortwxecinme Herisri
OHIMMEH KaTap >KaHama eHIMJep (XaJbIKUIapyalllbUIbIK MaHbI3bl 0ap marepuangap) Hemece
OHJIIpIC KAJIBIKTaphl Maiia 0onanbel. OIeTTe OHIIPICTIK MpoIecTepli 3epTTey OaphIChIHAA TEK
KaHa OHIMHIH IIBIFBIMBI MEH CallaChlHA dCEp €TETIH peaKIusiap FaHa eCKepiiae/i.

OHiMIi peakuust alMarblHAH WIBIFAPY OPEKETTECYIIl 3aTTap/bl TachbIMalay CHUSKTHI
nudy3uTHBIH, KOHBEKITUSHBIH KOHE 3aTTapAblH Oip KyHaeH (ra3apl,CYHbIK, KaTThl) 0acKa KyHure
©Ty1 apKBLIBI )KY3€re aChIpbLIaIbI.

[IpouecTin  Xaumel  SKbUIJAMABIFBl  aTal  OTUITEH  AJIEMEHTapiibl  caTbhUIapIbIH
KBUIIAMJIBUTBIFBIMEH aHBIKTANAIbl. OJETTe OYJI caThutap op TYPIIl KbULIAMIIBIKTAPMEH KYPE/Ii.
CoHABIKTaH MPOLECTIH KaJIbl KbUIIAMIBIFBI €H JKall )KYPETIH CAThICBIHBIH >KbUIIaMIbIFBIMEH
aHbIKTaNagbpl. Erep XUMHSIIBIK peakius Kol jKypce, MPOLecC KMHETHKAIBIK aiMaKTa >KYpesi.
Mynnait nporectepai yAETY VIIH XUMHSUIBIK PEAKIUSHBIH  OSKbUIJAMbIFBIHA 9CEp €TeTiH
dakropnapael e3repreai. Mbicalibl, 0acTanKbl 3aTTapAblH KOHIICHTPAIMSICHIH, TEMIICPaTyPaHHbI,
KBICBIM/IBI YKOFapJIaTajibl, KaTalu3aTropiap KOJJaHbLUIaIbl.

Erep mporiecTiH >Kanmbl )KBUIIAMIBIFB OPEKETTECYIT 3aTTap/Ibl TAChIMAIAAY JKOHE JaibIH
OHIM/JII peakiys alMaFblHAH IIBIFAPY CAThUIAPBIHBIH KbUIIaMIBIKTAPEIMEH aHBIKTAJICA, MPOLIECC
mudGy3UAIBIK aiiMakTa Kypeni. MyHmai mpouecTep/IiH KbUIAAMIBIFBIH JKOFapiaTy YIIiH €H
annpiMeH (Gud@ys3us KbUTIAMIBIFBIH JKOFaplaTy Kepek. SFHHM, apalacThIpyJbl KYLIEUTy
(opekerrecymi KyHeHIH TypOJeHTTEy), KyWiepAi AMCIepuusuiay, TeMIeparypa MeH
KOHIICHTPAIUSHBI JKOFapiaTy, )KYHeHl OIpTeKTiiey (Kom KYWsi xyhHeHi OIpKY xyhere oTKi3y)
XKoHE T.0. KaxkeT. Erep TeXHOJIOTHSUTBIK MPOLIECTIH OapibIK caThbUTapbIHBIH KbULIAMIIBIFBI Oip/iei
0oJca, poliecc aybICHanbl aifMakTa Kype/ii, OH/la MPOLECTIH >KaJIbl KbUIAaM/IBIFbIH J)KOFapiaTy
YIIiH eH anabiMeH Tuddy3usHbIH /18, XUMHASITBIK PEeaKIHUSHBIH J1a KbUIAM/IBIFBIHA 9CEP €TeTiH
dakTopnapasl KoilaHy KakeT. MpIcallbl, opeKeTTecylll 3aTTap/blH KOHILEHTPALUACHIH >KOHE
TeMIIepaTypaHbl KOFapIary.

XUMUSIIBIK TEXHOJOTHSHBIH HET13T1 3aHJBUIBIKTapbIiH Oy ©HIMHIH MEMIiHIIe >KOFaphbl
IIBIFBIMBIH JKOHE JKOFaphl CalachlH KaMTaMachl3 €TETIH THIMJI €peKeHI TaHJIayFa MYMKIHIIK
Oepeni. Heri3ri 3aHIBIIBIKTAp KYMBIC ICTEM KATKAaH OHAIPICTEP/IiH >KYMBICHIH JKaKcapTy YILIiH
YKOHE KaHA TMPOLECTEPIIH YIHBIMAACTHIPY YIIIH KOJIIaHAaIbI.

XuMHSA-TEXHOJIOTHSJIBIK NPoLecTepi KiKkTey.

XUMUSITBIK TEXHOJIOTHSIHBIH, OapiiblK IMPOIECTEPl XUMESUIBIK JKOHE (DH3UKAIBIK OOJIBII
Oemineni. by moHAe XMMUSA-TEXHOIOTUSIIBIK MPOLIECTIH JKIKTENYyl KapacThIPhLUIaAbl. XUMHSITBIK
peakuusIap XUMHUS-TEXHOJOTUSUTBIK TTPOIISCTIH MAHBI3IbI CATHICHI OOJIBIT CAaHATIAIbI.
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XUMUSA-TEXHOJIOTHSUIBIK MPOIICCTEPIH JKIKTEY OApBICHIHIA XUMUSUIIBIK PEaKIUsITapAbIH KM,
Kypleni, KaTapjackaH »JkoHE KocapliaHFaH Oosibil  OeiHeTiHI — eckepijemi. XHUMHUs-
TEXHOJIOTHSUTBIK TIPOLIECTEPAIH O6JieK TYpJepiH CHUINATTaraH Ke3/I€ PEeaKIus peareHTTEpPIIiH
opekeTTecy Typi OOWBIHINIA TOTBIFY-TOTHIKCHI3AAHY (TOMOJIMTTI) JKOHE KBIIIKBLUT HETi3/1
(rereponutti) Oonbinl OesiHenl. XUMMSUIBIK peakuusiap MEH Macca ajmacy IpolecTepl
KaWTBIM/IbI KOHE KAaWTBIMCBHI3 0OJIybl MYMKIH. SIFHM TEXHOJOTHUSJIBIK MPOLECTEpP € KAWTHIMJIbI
YKOHE KaUTBIMCBI3 O0JIBITT OOTIHE/II.

Kunetukanslk xoHe MU y3UAIbIK aiiMakTa >KYpeTiH IMpoLieCcTepll KapacThIPpFaH KOH.
Bbipak mpomecrepai Oyimail KYKTEy OpTEKTI KyWenepiae KUbIHIAy OONajabl, dcipece Tra3JbiH
HEMeCe CYHWBIK KOCIaHBIH KAaTThl KEYCKTl 3aTThlH O€TiHIe opeKeTTecyi KesiHume. byHnai
npollecTepe AaHBIKTAyIIbl caTblfa OalIaHBICTBI MbIHAAAl aiiMakrap OOJybl MYMKIH: I1HIKi
mudy3usabik, imki auddysusaan ceIpTKbl Auddy3usra aybicybl, CBHIPTKbI AUGOY3USITBIK
(KaTThI 3aTTHIH KEYEKTEPIH/IE), 1IIKi aybICTIANIBI KOHE KHHETHKAIBIK. MyHaail aliMakTap opTeKTi -
KaTaJu3/1 YPAICTep YIIiH 6Te MaHbI3Ibl OOJBIIT CaHaaIbl.

Erep mpomectriH MexaHu3Mi eTe Kypnaeni OoJsica, OHJa OHBI MaKcaThbiHa OalTaHBICTHI
KIKTEH 1. TEeXHOTOTUAIBIK MPOIIECTEP Il KIKTEY OaphIChIHIA TEXHOJOTHUSIIBIK €PEKEHIH MaHbI3bI
oTe 30p. TeXHOIOTHUSIIBIK epeke NETeHIMI3 MPOIECTiH KbUIIaM/IbIFbIHA, OHIMHIH IIBIFBIMbI MEH
carachbIHa dcep €TeTiH Herisri (pakTopiap (rmapameTpiiep) JKUbIHTHIFHL.

Kenteren XuMHsS TEXHOJIOTHSUIBIK MPOIECTEp YIIIH EpeXeHiH mapaMeTpi OoibIn
TEMIEpaTypa, KbICHIM, KaTalIU3aTOPAbl KOJIAAHBUTYbl JKOHE OHBIH aKTUBTUIIM, OPEKETTECY
3aTTap/blH KOHLIEHTPALMSCHI, pEareHTTEPi apaslacThIpy TACLII XKOHE JOpPEKeci CaHaIa bl

TexHOMOTUANBIK EpeKEeHIH MapaMeTpiiepl COHMKeCTI peakTopiapibl Kypy MPUHIUIIH
AHBIKTAMIbI.  TEXHONOTHSUIBIK ~ €peXEeHIH  MmapaMeTpiiepiHiH  THIMII  MaFbIHAJapblHA
armapaTTapblHbIH MEWJIIHIIE JKOFapbl OHIMIUTIIT MEH >KYMBICIHIBUIAPJBIH €HOEK ©OHIMIUTIIr
xatajpl. COHABIKTAH XUMUSI-TEXHOJIOTHSUIBIK TPOLECTEPAl JKIKTEYy HETi31HEe TEXHOJIOTHUSIIBIK
epeKEHIH TapaMeTpJiepiHiH Typi MEH MarblHAChl KOWBUIFaH. Bipak TEXHOJOTHSUIBIK €peKEHIH
napaMmerpiiepi e3apa 0aiaHBICKAH XKoHE OipiH-0ipi aHBIKTAN/IBL.

bip mapameTpnin e3repyi epexeHiIH Oacka mapaMeTpiepiHiH THIMII MaFbIHACHIHBIH
e3repyiHe anpin  Kenemi. COHIBIKTAH TEXHOJOTHSUIBIK TPOLIECTEPAl EpeXeHIH OapJibIK
napaMmeTpiepi OOMBIHIIA JKIKTEY ©Te KypAeldi >KOHE XHUMHUSIBIK TEXHOJOTHSHBIH >KajIlbl
KYypCBIH/Ia KaXKeTCi3 OOJBIN caHanapl. SIFHU MENTiMAl 9cep €TeTiH mapaMeTpaep/ii TaHIaIl ajaFaH
HKOH.

PeakTopbIH KypBUIBICBIHA YKOHE MPOIECTIH KbUIIAM/IBIFIHA PEArCHTTEP/I TachIMAIIay
TOCUTI MEH JOpEeKeci oTe 30p acep eTemi. AJl apalacThIpy TOCUT MEH JdpekKeci, opeKeTTeCyIi
3aTTap/blH arperaTThIK JKarjaaiibiHa OalIaHBICTBI O0Ma/bl. OHIENTEH 3aTTapblH arperarThik
JKarJalbl ONapAbl TEXHOJOTHSUIBIK OHJEY TOCUIIH JKOHE almaparrapAbl Kypy IPUHIHUIIH
aHBIKTaIbl. COHMBIKTAH XWUMHSUIBIK TEXHOJOTHSHBIH JKaJIbl 3aHIBUIBIKTAPIH OKBIM 3€PTTEY
Ke3iHje MPOLIECTEP/Il KOHE OJIaFra COMKECTI peakTopJapAbl €H alAbIMEH opeKeTTecyIli
3aTTap/blH arperaTThlK JKarjalibiHa OaimaneicTel Oeseni. bynm Oenri OoifpiHmA OGapibIK
OpeKeTTecylll JKyhenep *oHe ojlapFa COMKECTI TEeXHOJOTHSUIBIK MpolecTep OIpTEKTi KoHE
opTeKTi 0O0JIBIT OeiHe/T.

biprekTi mpomecreprc OapibIK OpeKeTTecyIln 3aTTap KaHaanma Oip Kyuae OoJaThiH
xyuenep xatanpl: ra3ael (I') sxone cyiibik (C). biprekti *kylenepae oneTTe peakuus oTe TC3
JKYpEIli, TEXHOJIOTHSUIBIK MTPOIIECTIH MEXaHU3MI KaparaiibiM JKOHE TpOoIecTi 0acKapy >KEeHIUIIey
0onanpl. COHABIKTaH TEXHOJIOITAap OIPTEKTI MpOLECTEp XKYPri3yre ThIPHICAAbI, SFHU KaTThl
3aTTapAbl OaNKbITY HEMece €piTy apKbUIbl CYHMBIK KYWre ©TKi3edl, ol OChl MaKcaTleH
ra3zapIeH a0COPOIUSICHIH HEMece OJIap IbIH KOHICHCAIMSICHIH JKYPri3eIi.
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OPTEKTI XYHeIepiiH KypaMblHa €Kl HeMece oflaH Ja Ken Kyuenep kipexai. Keneci exi kyimi
Kyienep 00manbl: ra3-CYMbIK, ra3-KaTThl, CYUBIK-CYUBIK (apaacraiThiH), CYHBIK-KATThI, KATThI-
KatThl. OHaIpicTik xargaiiaa kebinece I'-C, I'-K, C-K xyitenepi kezneceni. Kenreren »xarmnaiina
OHJIIPICTIK MPOLIECTEP KOMKYIII opTeKTi )Kyienepae xypeai; mbicansl, [-C-K, I'-K-K, C-K-K, I'-
C K-K xoHe T.c.c, OHAIpICTIK *arnaiaa 9pTEKTI MpolecTep OIpTeKTigepre KaparaHaa Kell
Ke3zecedi, by karmaiiia, MporecTiH 9PTEKTI caThiChl (Maccaanmacy) AudGy3usuIbIK aiiMakTa,
aJI XUMUSUIIBIK PeakLusi O1pTEKTi ra3ibl HeMece CYHbIK OpTaja Xypei.

Bbipak keii6ip enmipictepme oprekti peakmusap "I-K". "I'-C", "C-K" mekapanapsinga
KYpendi, 9NETTe OChl peaklusyiap MPOUECTIH Kbl JKbUIIAMIBIFBIH AHBIKTAMIBI. OPTEKTI
peakuusiap KarThl 3aTTap MEH CYWBIKTapAblH JKaHybl (TOTBIFYBI), MeTajjap MeEH
MUHEPAIAAPABIH KBIIIKBUIIAP MCH CIATUIEPAC epyl Ke31HAe KYPei.

XUMHSUTBIK TIPOIIECTEp KaTalu3di JKOHE KaTanu3ciz Oonbin OesiHeni. TeXHOMOTHSIIBIK
epeKEeHIH TapaMeTpiepiHiH MarblHAChl OOWBIHINIA TIPOIECTEp TOMEH JKOHE JKOFapBI
TEMIIEPATYpPaJIbl; KOFaphl KOHE TOMEH KOHIICHTPAIMUIbI; TOMEH aTMoc(epalibl KoHE >KOFaphl
KBICBIMIIBI JKOHE T.C.c. bipak MyHIal XKIKTeTy ©Te KypHedi, COHABIKTAH XUMHSUIIBIK
TEXHOJIOTUSHBIH KaJbl KypChIH/A KaXKeTC13 OOJIBII caHasa/bl.

[Iponectin mapameTpiepiHiH yaKbIT apajbiFblHIa ©3repyl OOHBbIHIIA ammapaTrrap >KoHE
OJIApJIbH 1IIIHAC JKYPETIH mporecTtep Mep3iMal (MEpHOATHI) XKoHE Y3IiKCi3 OOJbin OeHem].
Y3MIKCI3 IKYMBIC ICTEHTIH peakTopjap aFblHILI JIeM aTajangsl, ce0edi omap apKbUIbI
OpEKEeTTEeCyIIIl 3aTTap aFbIHbI Y3/IIKCi3 OTII OTHIPAIbI.

lunpoauHaMUKaNBIK epeKere, SFHH aFbIHIApIBIH KO3Fally epeKeciHe, OalIaHBICTBI
MpoLECTep TOJBIK apajiacy *oHE TOJBIK BIFBICY O0JbIN OemiHenl, TONBIK apanacy epexeciHue
peareHTTep 1iH KOHIICHTPAIUCHI allllapaTThIH 0apiibIK KeJieMiHae Oipaei 0omambl.

TonpIK BIFBICY Ke3iHIE OacTamkbl KOCHa peakius eHIMIEpIMEH apaiacmai, ammapaTTbliH
Y3BIHJBIFBI MEH OWikTiri OoibIHIIA OipKaNbIITHl aFblH  Oonblll  eTemi. byn skarmaiina
KOHIICHTpAIUsl PEareHTTEp AarbIHBIHBIH OAaFbIThl OOWBIHINA OIpKaJbINTHI ©3repelli, ajl TOJBIK
apaNlaCTBIPY/IBIH PEAKIUSIIBIK KOJIEMIiH/IEe KOHIICHTpAIMs TPAJAMCHTI OOJMalIbl. OHIIPICTIK
arblHABl  PEaKTOpJIApBIHIA apallacThIpy JOpekeci TOJIBIK —apalacy anmnapaTTapMeH
CAJBICTBIPFAHIAa OPAAWbIM TOMEH OOJBIN, aJl WACANAbl BIFBPICYMEH CAJBICTBIPFAHIA JKOFAPHI
OoJIaIbL.

TemmeparypaiiblK epexe OOHBIHINA aFbIHABI PEAKTOPIAP KOHE OJNAPMABIH IMIIHAC KYpPETiH
MPOLECTEP U30TEPMUSIIBIK, aIUadaTThI KOHE MONUTEPMUSIIBIK O0bIn Oeninesni. M30TepMUsibIK
MpoIecTep Ke3iHIe TeMIleparypa OapiblK peakmusuIbIK Kejemje Oipaeit Oomambl. Maeammsi
M30TEPMUSAJIBIK €peke TEeK KaHa TOJBIK apajacyra JKaKbIHAAJNFaH KYIITI apajacybl Oap
peakropiap/a raHa 00Tybl MyMKIiH.

XKbuTyIbIK HOTHKEC] TOMEH peakIMsiap KYPETiH MpouecTep (MbICANbI, U30MEpU3alNs)
HEMECe OPEKETTECYII 3aTTap/IbIH KOHIIEHTPAIUSACH TOMEH OOJIATHIH MPOILECTEP U30TEPMHUSIIBIK
nporecTepre xarysl MyMKiH. COHFBIIAPJBIH MbICANIBI PETIHAE Ta3AapAbl 3USHIIBI KOocTalapaaH
Ta3apTy MPOLECTEPiH aTamn eTyre 00IaIbl.

AnmabatTTel TpoLECTEpAe KOpIIaraH OpTaMeH KbUTy anmacy Oonmaiinel. Waeanss
annadaTThl epeXxe TEK KaHa MIeal/bl bIFBICY peakTopiapbiHaa Oonaasl. MyHmai peakropiapaa
arbIHHBIH TeMIlepaTypachl OacTamKbl 3aTThIH OHIMIEe aHaly JopekeciHe Typa Hemece Kepi
MPOTOPIUOHAT OOJIaIbI.

[TonuTepMHSIITIBIK peakTopiapAa peakUUsHBIH JKbUIYbl peakius aiMarblHaH OeJIeKTer
OIBIFAPBUIATBl  HEMECE  DHAOTCPMHUSIIBIK  MPOILECTep  YIIIH  JKbUTy  Oepy  apKbLIbI
KOMIeHcalusuianaasl. HoTmkene Ttemmeparypa peakmusUIbIK KOJEMHIH Y3BIHIBIFBI (HEMece
OMiKTITi) OOMBIHIIIA OIPKAJBITICHI3 ©3TEPE/Il )KOHE TEMIICPATYPATTBIK epeXkKe IPTYPIIi KUCHIKTAPMEH
CypeTTenei.
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ITpomecTep peakUSHBIH JKBUTYJIBIK HOTHIKECI OOHMBIHINA: 9K30- JKOHE SHIOTCPMHUSIIBIK
Oonpin Gemineni. MyHpaait 0eiy KbUTYJIBIK HOTHXKECIHIH KaWTBIMIbI PEAKIUSIIApAbIH Tere-
TEHJIIT1 MEH KbUIAAMIBIFbIHA OCEPIH aHBIKTAaFaHIa 6T€ MaHbBI3/IbI OOJBIN TaObLIAIBI.

XKbuTyIbIK HOTHKE KOINTEreH eHAaipicTepiae (OHIIPICTIH) TEXHONOTHSUIBIK YITICIH JKOHE
peaKToOpIapIbIH KYPBUIBICHIH aHBIKTAM I

OPTEKTI Kyienepae Oip OarbITThI, KapaMa-KapChl XKoHE KUBUIBICKAH OAFBITTHI IPOIIECTEP
Oomagpl. MyHzai JKIKT€y MPOLECTIH KO3FaylIbl KYIIiHIH pEaKTOPAbIH OHWIKTITi (Y3bIHBIFBI)
OoMbIHILIa ©3repylH aHbIKTay YIIiH KakeT. COHBIMEH, XUMUSUIBIK TEXHOJOTUSHBIH >KajIlbl
KypChiHAa KaOBUITAaHFaH MpOLECTepal KikTey, ore Kypaeni. Cebebi o opTypii XUMHS-
TEXHOJIOTHSUTBIK IPOIECTEP 11 KaH-KAKThI 3ePTTEYre MyMKIHIIK Oepe/ti.

XUMHUSITBIK TEXHOJOTHUSAA OKBIM 3€PTTENICTIH HETI3Ti 00bEKTUIEP XUMHS TEXHOJOTHUSIIBIK
MPOIIECTEPIH TeNe-TSHIITT MEH KbUIIaM IbUTBIFHI.

4. AnaocTpauusiIbIK MaTepHaJ:
- KecTe;
- npesenTaiust Microsoft Power Point.
5.01eomer
Heri3ri:

Ka3ak TLI1iHae
1. Xumusnelk TexHomorust Herizaepi: okynwsik/ bl. K. Toiibaes [xk. 6.]; KP BFM. - Anmartsl :
JKIIIC PIIBK "Hayip", 2011.-296 6ert.- (KP YKorapbsl 0Ky OpbIHIapbIHBIH KaybIMIACTHIFHI).
2.XuMus OHAIPICIHIH HETI3T1 MpOoIecTepl MEH ammapaTrTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypausl / L. III. 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 TiJIiHgE
4. XKaxupoa, H. K. OcHoBbl (apmaneBTuueckoii Omorexnomorum: y4eb. mocodoue / H. K.
Kaxuposa, H. K. baitzonganos, 3. b. Cakunosa. - Anmarts! : U3a-so KasHMY, 2008. - 256 c.
5.Kakuposa, H. K. O6mras xumndeckast Texrosorusi: yuaed. mocooue / H. K. XKakuposa. - ; Pek.
VYueb.-metoguu. Cosetom yH-Ta uM. C. JI. Achenausiposa. - Anmatsl : DBepo, 2013. - 119 c.

3J1eKTPOH/IbI HachbLIbIMAAP:

1.Ycemanosa, M. b. XKanmer xumust [9nekTpoHHBIA pecype] : oKy Kypaisl / M. b. Yemanosa. -
OnekTpoH. TekcToBbie naH. (19,1 Mb). - Ockemen: "MynpTumenns 3eprxanacs”, 2007. - 3.
onT. auck (CD-ROM).

KAO s71exkTpoHabl pecyperap
Onexrponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecnyOnukancKas MEXBY30BCKas dJIeKTpoHHast onoanoreka (PMOB) — http://rmebrk.kz/
udporas dudaroTexa «Aknurpressy - https://www.aknurpress.kz/
DnexTponHas oubmuoreka «dmurpad» - http://www.elib.kz/
Onurpad - nopraji MyJIbTUMEIUHHBIX yueOHuKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
nH(opMaIMOHHO-TIpaBoBas cucteMa «3aHy - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

6.bakbu1ay cypakTapsl (Feedback kepi 6aitnansic)):
1. XTII-HiH >KaJIIbl )KbULIAM/IBIFBI )KOHE OHBIH JKYPY aifMarblH 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. Muddy3usiplk ailMakTa )KYPETIH MPOIECTEp JKIHE OJap IbIH KbIULIAMIBIFBIH VACTY
4. Aysicniansl (apayiac) aiiMakTa )KYpPETiH MPOLECTEp XKIHE ONap.IbIH JKbUIIAM/IBIFBIH YICTY.
5. XTII-HiH *aJrbl )KbUIIAMABIFBIH YIETY
6. TexHONOTHSIBIK €pexe XKOHE OHbIH HEeT13r1 mapameTpliepi
7. TuiMIi TEXHOJOTHSIIBIK €pexkKe
8. XTII-Hi xikTey

Hapic Ne6
1. TakpIpbiObl: KaTanusaik ypaicTep. XUMHSUIIBIK peakTopIiap.
2. Makcar: binim anymbuiapra XUMUSUIBIK TEXHOJIOTUSAAAFI KATAINM3IIK YPAICTEPIiH Typepi,
YPAICTIH KOPCETKITEPl, OHAIPICTIK KaTalnu3aTopiap Typajbl OuTiM Oepy.
3.Jdapic Te3ucrepi
. XUMHS OHEPKICIOIHIe KaTanu3/1H MaHbI3bI
. MaHbI31bI KaTaTUTUKAJIBIK TPOLECTEPiH TUOTEPI.
. Cy#ibIK jk9HE ra3 (a3achIHIaFbl TOMOTEHII-TeTEePOTeH/I1 poleccTep.
. F'omorenai mpoueccTepe KoJAaHaThIH anmaparrap. [lpouecctep KbUaaMIbIFbI
. XUMUSIIBIK peaKTopiiapra KOWbUIATBIH TaJlalTap
. XUMUSIJIBIK, pEaKTOPIAPIbI KIKTEY
. Uneanpl bIFBICTBIPY PEAKTOPBI
. TonbIK apanacTsipy peakTopiapbl
Peakuust KbUIIaMIBIFBIH ©3TEPTIN, peaklMs COHBIHAA ©3repicci3 KaJlaThlH 3aTTap
KaTaJIn3aTop JIeH aTanajbl.

KaranuzaTopaplH ocepiH KEMITETiH 3aTTapibl MHTHOUTOpIAp HEMece KaTaJUuTHKAIbIK
yJaap Jen aTaujpbl.

KaranmuzaTopmMen  opekeTtecymi 3arrap OIpTEKTI XKyie Kypam, Oip ¢aszama Oosca
TOMOT€H/II KaTanm3, ajl 9p Typui (azama 6oJica reTeporeH/Ii KaTainu3 eIl aTaiIbl.

XUMUSJIBIK peakiusiiap >KbUIIaMIBIFBl KaTalnu3aTopiap >KOpAEMIHIE peTTenyl MYMKiH.
PeakuusiHBIH KbUIIAaMABIFBIH ©3TrepTy,0ipaK peakMsHBIH COHBIH/IA Calallbl )KOHE CAaHMABIK TYPAC
e3repicci3 TypaThlH 3aTTapAbl KaTaiau3aTopiap Jen artaiabl. KaTanms3atop KaTbIHACYBIHIA
XUMUSUTBIK PEAKIUSITIAP JKBUIIAMIBIFBIHBIH ©3TepyiH KaTalnu3 JICT aTai Ibl.

Karanu3 Taburatra keH Tapanrad. MpIcaibl, CBIpABI KalHATy KaTaiu3 MpOIeciHe
xatajpl. KaMbIp/Ip! alibITy, alIbITKBUIAP KaTaau3aTop 00a bl

OpTYpJli 3aTTap Karanu3aTop OONybl MYMKIH OHE KaTalu3aTop OpPTYpil arperarThik
Karjmaiaa Ooybl MYMKIH Ta3, CYHBIK, KaTThl Ooilybl MyMKiH. Katamusaropnap Tty3nap,
KBIIIKBUIAAP, HETI3Jep, OKCHATEp, MEeTTaI, dp TYpJli OpraHUKalbIK, aHOPTaHUKAIBIK Tra3
Ky#iHJeri 3aTTap 60JIysl MYMKiH.

Keitbip >karmaitmapga op Typii apaiblKTap[a Kataau3aTop ped ouHaiapl. Keitbip
KarJalmapaa 1a peakiys oHIMIHIH 031 Katanu3aTop 00Iysl MYMKiH. PainanuoHIbIK apanacnara
KaTaJau3aTop KOCKAaHBIMBI3[A XUMUSJIBIK pPEaKIUSHBIH >KbUITAMABIFBl acaTbiH Oosica, MyHaal
KaTaJ u3/l OH KaTalu3 JIeI aTaiIbl.

2KI + H202= 12 +2KOH

Erep ne xatanu3aTop KOCKaHa PEaKIUHBIH KbUITAMIBIFbI TOMEHAECE, OHIal KaTaInu3/Ii
Tepic Katanu3 Aemn aTaiiabl. XKbUigaMabIKThl TOMEHIETYI KaTaau3aTopabl Keitdip jkarmaiina na
UHTUBUTOpIIAp Aer aTaiasl. CyTeri mepokcuai Kenoip karaainapaa 1a bIIbIPaiIbL.

2H202 = H20+02

Erep me ocel peaknusra OpraHUKAIBIK PEaKTHBTI KOCCAK, OJ1 YaKbITTa bIABIPAY TOKTAMIBL.

byn yakeitta amerampierus  uHruOuTop Oomanel. Kelibip xarmaitnapaa kataiau3aTopiap

0O ~NO Ok W~
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peaKkIUsHBIH XYpYiHIe naiina 0onaasl. MyHIai peakiusiap aBTOKATATUTHKAIBIK JCT aTaubl,
an KYOBUIBICTBIH ©31 aBTOKaTaj W3 JIeM aranajbl. ABTOKAaTalu3 YaKbIThIHIA OacTamKbl yaKbITTa
peaKuus KbUITAMIBIFBI OTC a3 00JIaIbI.

Karanuzatop eHimi kebOeiireH cailblH peakius >KbUIAAMIBIFBI Kyluelie Oepeni.bipak
Oenrun Oip MakcUMajfa >KETKEHHEH KEWIH peaklusra Kipicylll 3aTTap KOHLEHTPALUSCHIHBIH
azaroblHa OAMJIAaHBICTBI PEAKIUSHBIH JKbULIAMABIFBI KaWTazgaH TeMeHjaeW Oacrtaiinbl. MyHnain
ABTOKATAJIN3 PEAKIUIChIHA MBICAIT CIPKE 3TUJI KYpAeli d3UpPiHIH TUAPOIIU3IH Ka3caK O00Iabl.

CHs-COO-C2Hs + H20 =CH3COOH+C2Hs0H

By peakuusiga karanuzaropiaap pesiH cipke KbIIIKbUIBI )KOHE CyTeTi OHHaMIbI.

Keiibip >xarmaiinapnaa e3nepi akTuB 6oJica 1a, Keibip 3aTTapapl KaTanu3aTopFa KOCKaHIa
OJIapJIbIH KaTallM3aTOPJBIK aKTUBTITIH achklpaabl. MyHIal KOCBHIMIIA 3aTTapibl MPOMOTOpIap
HEMece aKTUBTEHYIII1 3aT JIeN aTaiIbl.

Karanmusnik peakuusuiapaa KaTaIM3aTOPABIH dCep €Ty MEXaHU3MiH KOIIIiK
JKarnalinapaa  ocepiiecylll  3aTTapJblH  KaTalau3aToOpJIapMEeH  dcepiiecill  apajiblK —aKTUB
KOMILIEKCTEPAiH Maiiia 60ysl apKbUIbl TYCIHAIpeai. MpIcalibl:

A +B=AB
By peakuusiHbIH KbUTIAMIBIFBI TOMEHACT] OACKBIIITAPMEH XKYPEIi:

a) A+ Kr— AKr
6) AKt+B — AB + Kt

Kenminik xaTanus mporeci ocbl MEXaHHU3M apKbUIbl amaifa acafbl. Ochliaiiiia apanbik
KOMIUIEKCTEPAiH Maiiia O0Iybl KaTalnu3 peakMsIHbIH aKTUBTEHY YHEPTUSACHIH a3alThIN Kidepei.
Hotmxecinae peakuus eTe oHail amanFa acafbl.

KaranuzaTopiapslH €3/1epiHe TOH €PeKIIKIIriHe TaHIaMablIbIK, apHAWBUIBUIBIK, SFHH
Oenrini Oip peakiusra HEMEce peakilMsl TONTaphlHA dCep €TETiH KacueTi kartajiel. Keiine Oip
TYpi OacTamnkpl 3aTTap/iaH op TYPJIi KaTau3aTopiap KOJIAaHy apKbUIbI Op TYpil OHIMIEp allyFa
6omaabl. MbIcalbr:

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

CO + H2 —kartel napadungep (5)

KaranuzaTopaplH eki  MaHbI3Ibl KacHETTEpiHE, OHBIH KaTaJU3[CHTIH peaKuusHbIH
AKTUBTEY JHEPTUSCHIH TOMEHJIETY KacHeTTepi kKarajsl. Peakyusra kaTaim3atop KaThICKAHJA
apanelk eHiMaep Ty3ideni. COHABIKTAH MPOIECC AHAFYPJIBIM TOMEH AaKTUBTENY JHEPIrHsiChI
MoHIHE oTel. KaTalnTukamslK mporecTeperi aKTUBTENy SHEPTUSACHIHBIH TOMEH ISy iHIH cebeOl
FeUTBIMFA omi Oenrici3. Toxxipube KepceTKeHAeH CyTeri MePOKCHIIIHIH albIphUTy peaKIMsIChIHA
Katanmzaropchz 75,312 xJlx/mMonbre neitiH, an ¢epMeHT Katanu3blH Kojnanranma 23,012
kJ>x/Monbre IeiiH TOMEH IeHIi.

2H202 —2H20 + O2

KaranuTtukanblk peakiusHblH KbUIIaMIBIFbIHA KAaTAIM3aTOPIbIH TUCIEPICTIK Adpexkeci
KaTThl ocep eremi. Karanm3aTopaplH MHUCPEMICTIK Jopekeci KOFapbUIaraH CalblH OHBIH
OenceHalNIri apThim, Oenrini Oip JUCHEpICTIK JopeXere MCiiH CO3bUIbIN, OJaH COH KEMHJII.
Ce0ebi JxyHeHIH TeTepOoreHIUIIr KOoWbUTaabl. Karamu3aTopaslH OCJICeHAUTIrHE —JIUCIEPCTIK
IopexeneH 6acka Aa (pakTopiap acep eTei.

I'a3 Hemece cyibIK (hazanapaa *KYpeTiH TOMOTEHJII MPOIECCTep MeXaHU3IMi OOMBIHIIA
reTeporeH K peakuusiiapiaH repi OHalbIpaK kypeai. [ oMoreH i @HepKICINTIK MpolieccTep ras
(dazacblHa peareHTTEp aFblHbl KETKUIIKTI TypOYJEHTTI arbic OOJFaH Ke3Ae KaparaibiM
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KOHCTPYKUUSJIBI peaKkTopiiapia xy3ere acajasl. Mpicansl a3ot 11 okcuain, a3orteid [V okcuaine
TOTBIKTBIPY a30T KBILIKBLIbI OHIIpICiHAE Ta3 (pa3achIHIa KYpeal.

INO: > N:Os 2NO + 02 —2 NO:

byn peakuusHbl OKyprizy YyiliH KaOblpralapMeH opalibll OeJliHreH Kamepajap

KOJIJIaHbLIAIbI.
['omorenai mporeccrepre XJIOPCYTeK cuHTe31 ne xkaraael. Ilpomecc — memTe KoOrapsbl
temmneparypaga 1400° C-ta erenmi. PeareHTrepiH apanacybMeH aFbIHHBIH TypOYJIEHTTeHYi
3JIeKTOpIbl skanFbimeH apaiacansl. HCI cunTesi Ti30ekTi peakiys cos yiriH 00ybl MYMKIH.
KapbuabicTel  O0IbIpMay MaKCaTbIHIA OHBIH JKOFapFbl KaKMarblH acOeCTTeH Kacai[Ibl.
KemipcyTekrepai Xjopiaay HpoleccTepi MHCEKTUIUATEP KYFBINI 3aTTap OHAIpYy, Ta3 Topi3i
KOMIPCYTEKTEPAIH BbIAbIpaybl (ITUPOJU3) OCH3OABIK alleTUJICHHEH CHHTE31 MpoIeccTepi Tra3
dazaceiHaa etei. DHIAOTEPMUSIIBIK Ta3 MpoLeccTepl TYTIKTI anmapartapaa eteni. (3) TyTikTig
IIIHAE YHAOTEPMUSIIBIK PEaKIUsIap JKYpeAl ajl TYTIK apajblK KEHICTIKTE BICTBIK Ta3 ©Tell
HeMmece TabufH ra3 HUpKyssinusianagsl  CyHBIKTBIKTapAaFsl TOMOTEH I TPOLecCcTep OHaipicTe
ra3 (aszagarbl TPOIECCTEPACH Tepi KHUIPEK KOJJAaHbUIaABl. OHAIpICTETl CYHBIK (a3aaarsl
peaKIusIapAbIH KbULIaMIBIFBI ra3 (a3zagarbiFa KaparaHaa MbIHIAaFaH €ce apThIK.

Temen Temmneparypaza KYpeTiH IpoleccTepAl XKplagamaatry YiniH JudQy3usiibiK
KeJIeprijep/i KO0 YIIIiH KaTThl apaJlacThIpaJbl HEMeCe ra3 CYHBIKTBIH KYHECIHIe OPEKeTTeCyIIl
ra3fgapapl CYHBIKTBIKIIEH abcopOumsian ananel. CoHa TOMOTEHAIK peakius cyWbIK (aszana
XKypeai. MbIcanbl aleTanbIerHATi CipKe KBIIKBUIBIHA TOTHIKTBIPY/IBI OCBUIAN JKYprizei. Opoip
XUMUSUIBIK OHIMJIEpP TPAHCIOPTTHIK KYPBUIFBUIAPMEH ©3apa JOHEKTI JKaJFacThIPBUIFAH OPTYpIl
KYPBUTBICTBI KQHE apHaibl TaralbIHAANFaH amlmaparrapia ajblHaAbl. TeXHOJOTHSUIBIK YITiHIH
anmapaTTapblHbIH  1MIIHAE XUMHSUIBIK alHAJABIPY KYPETIH ammaparTapibl, SFHA HETI3T1
TEXHOJIOTHSUIBIK ~ OTIepanuvsi KYPri3iUIeTiH amnmapaTel aram Kepceryre Oomnanel. MyHnai
ammaparTap peaktopiap aen artaiaapl. CoOHbIMEH, imIiHIAe Macca TackiManaay (auddy3usIbIK)
IpoIeci MEH XUMHSI-TEXHOJIOTHSUIBIK TPOLECTep JKYPETiH ammaparbl, XUMUSUTBIK PEaKTop JAerl
aTalIbl.

Mpicanbl, KYKIPT KbIIIKBUIBIH ©OHIIPETIH LEXThIH NEITiK OeNiMiHIE peakTop el
KYKIPTTI HeMece KOJMYeIaHIbl JKaHIBIpy TMemni, an OaliaHeICTBIpYy OemiMiHae —
0aiiJTaHBICTHIPFBIII AMIIapaT *KoHe T.0. caHaiabl.

Kemexkmii anmapatrapia AaifblHaay omnepamusuiapbl - YHTaKTay, epiTy, KenTipy Hemece
BUTFIIAH/ABIPY, JKBUIBITY HEMECe CYBITY, XKyy JkKoHe T.0. IKyprizijeni, omerTe oJjap
TEeXHOJOTHSUIBIK YITiZie peakTOpIbIH aljblHAa Ja, HEeMece COHBIHAA Ja OpHaiaca Oepeni.
PeakTopabIH anapIHIAFEl anmapaTTapblH HETi3r1 MIHAETI IIMKI3aTThl peaklusFa JalbiHaay, al
peaKkTOpJaH KeHIHr1 OpHajacKaH ammapaTTapAblH MIHJACTI- PEaKIHMsSHBIH OHIMIEpiH 0oy,
oJIap/Ibl IOFBIPJIAHABIPY HEMECE 3HSTH bl KOCHIMINIATIAp/AaH Ta3apTy OOJbIN TaObLIaIbI.

Keii xarmaiina, kemekini onepanusiap (KbUIBITY, YHTAaKTay, epiTy, OyJaHAbIpYy, CYHBIK
Kyiire aifHanIpIpy KoHE T.0.) MEH XUMUSUIBIK aifHAIABIPY, Oip anmaparra Kypyi MyMKiH.

XUMHUAJIBIK PEaKTOPJIapra KOMbLUIATBIH TAJaNTap

Typai cunarramanbl TEXHOJOTHSUIBIK MPOIECTEP/IiH HEri3/epiHe >KaTaThbIH, XUMUSIIBIK
JKOHE (PU3MKAIBIK KYOBUTBICTAPABIH KON TYPJIUIri, XUMHUSAIBIK peakTopiapra TYpii HIapTTap
Kosimpl. JlereHMeH OapibIK peakTopiiap Kejeci Herisri mapTrapra skayam Oepyi kaxer: 1)
JKOFapbl OHIMILTIK MMEH KApPKbIHABUIBIKTEI KamMTamachl3 €Ty; 2) MaKCUMallbl aiHaIAbIpy
JIOPEKECIH KaMTaMachl3 eTyi; 3) peareHTTepAl TachIMajiay
MEH apallacThIpyFa KETETiH SHEPTusl HIBIFBIHBIHBIH TOMEH OO0Jybl; 4) KYPBUIBICHI KETKLUTIKTI
TYpZAE KapanaibIM koHe Oarachl ap3aH 0OJybl; 5) 9K30TEPMUSUIIBIK peakUusIapIblH KbUTybl MEH
SHAOTEPMUSUIBIK TPOIECTePAl KYPri3y VIIH ChIpTTaH OepiireH >KbUIyAbl TYTENIeH TOJBIK
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KyMcaybl; 6) KYMbICTa CEHIMJAl, MYMKIHZITIHIIE TOJIBIK MEXaHUKAJIaHABIPbUIFAH >KOHE
ABTOMATTAHJBIPBIIIFAH  OONYBI KaXeT.
XHMUSJIBIK PeaKTOPJIapabl KiKTey

PeakTopnap Tek KaHa TYpJille KYpbUIBICTBHIK LICIIIMIACPMEH FaHAa eMeC, COHbIMEH Kartap,
ONapJbIH KYMBIC ICTEY TOCUIIEpiMEH Je cumarrainanbl. JlereHMeH KypbUIBICTapBIHBIH
OPTYpIUTIriHE KapaMmacTaH, OapiibIK peakTopJiapFa OpTAK JKYMBIC ICTEY CHIIaTTaMaliapbl Oap.
Omapra peareHTTEpAl C€HTI3y JKOHE peakIMs OHIMJICpiH IIbIFapy oAicTepi; PeaKTOPIbIH
peakuusUIbIK aliMarblHa peareHTTepiH apajiacy KOHE KO3Fally epexeci; ammaparraplarbl
TEMIIEpaTypajblK €peke MEH JKbUIy ajMacThIpy JKarJaijapbl; peareHTTep MEH peaxIus
OHIMJICPIHIH KYIIK Kypambl katajubl. PeakTopiap ockl cebenrtepre OaillIaHBICTHI XUMUSIIBIK
IpoIeCTEp CHUAKTHI, MPOLECTIH ©Te MKOFaphl TeMIepaTypachbiHa OalIaHBICTBI TOMEHI1 MOHE
JKOFapFbl TeMmIepaTypaibl; KOJJAAHBUIATHIH KbICBIMFA OaillaHbICTBI  KOFapFhbl, JKOFapbIpak,
KaJIBIITHI )KOHE TOMEHT1 (BaKyyM/[i) KpICBIMIAaparsl anmaparrap Aen OesiHeni. Pearentrepnin
KYWIIK jKaFJaidbiHa OalIaHBICTBl pPEaKTOpJIap TaFbl Ja OIPTEKTI JKOHE OPTEKTI MpOIeCcTepi
JKYprizy anmaparrapbl Oombin skikTeneni. bipak, kanmai na OOJICBIH XHUMHSUIBIK PEaKTOPIBIH
JKYMBICBIHBIH €H MaHbI3/Ibl CUIIaTTaMasapsbl:

1) peareHTTepAi TaCKIMANIAY KOHE OHIMICPI LIBIFApY;

2) peareHTTEPIiH KO3Fally KOHE apajiacy epeKeci;

3) ammapaTThIH PEaKIMSUIBIK KOJIEM/ICTI TEMIIEPATYPAIbIK epeKe.

PeakTopiapabiy ockl Oenriiaepi OOMBIHINA KIKTETyiH KapacThIpaMbl3.

PearenTtrepi TachiMajiiay skoHe OHiMAEPIi WIBIFAPY dicTepi
Ooifpllia oJlap Mep3iMIl, Y3I1KCi3 KOHE >KapThUIal Y3MIKCi3 (GKapThlaal Mep3iMiii) Kypriziryi
MYMKiH. TEeXHONOTHSUIBIK MPOIeCTepPre YKCac peakTopiiap Mep3iMIi, Y3/IKCi3 kKoHe KapThUlak
Y3IIKCi3 e OesiHe/.

MyHzaii peakTopiapra peareHTTEp/i ONepanusHBIH ajjablHIa THeWnal. bepinren
alfHAJBIPY JIOPEKECIH KaMTaMachl3 €TeTiH OeNrii yaKbIT OTKEHHEH KeiliH amnmapaT peaKiHsIIbIK
eHIMHEeH Oocatbuiazpl. [lpomectiy Heri3ri mapameTpiepi (peareHTTep MeH peakius eHIMIEpiHiH
KOHIIEHTPAIUSCHI, TEMIIEpaTypa, KbICHIM jKoHE T.0.) YaKbIT apaibIFbIHAA ©3repe/il.

Byn peakropnapia 6acTankbl 3aTTap Y3AIKCI3 THEINII KOHE COHBIMEH KaTap peaKlIUsHBIH
OHIMIEP1 Y3IKCI3 IIBIFapbLIA IbI.

AnmnabaTThl BIFBICTBIPY PEAKTOPBIHA CY3Till KaOaTThl KaTaau3aTOPIIbl OaliIaHBICTHIPFBIII
amnmaparTap, O1pTeKTI alHaIABIPYIbI )KYPri3eTiH KaMepalbl peaKTopiap KoHe T.0. KaTajbl.

Kebinece ToxipuOenik skaraiiga MyH/1ai *KBUTYJIBIK €peXeHl KaMTaMachl3 €Ty ©Te KUBIH
JKOHE HaKThl TeMIlepaTypa TEOpHUsUIbIKTaH e3remie Oonanasl. Erep arblHHBIH TeMIepaTypacsl
peaKkIysUTBIK ~ alMakKa KipepJe MaKCHMalIblfa JKakelH 0Ooiica, OHAA MOJUTEPMISUIBIK
TEMIEPATYPAIBIK €PeXKEHIH apTHIKIIBUIBIFBI CO3CI3, OUTKEH1 OYIT JKaF/1aiiia mpoLecTi €H OPBIHIbI
TEMIIEPATYPATIBIK €PEKEMEH KYPrizyre 00IaIbl.

[TonurepMusIbIK epeke OOMBIHINA KONTEreH TMelITep XoHe abcopOUusIIbIK Hemece
JeCOPOIMSUIBIK MPOIIECTEPIiH JKYPYIH KaMTaMachl3 €TeTiH KONTereH KOHIBIPFBUIBI MyHapaiap
JKYMBIC 1CTEHII.

PeakTop apKpUTbl ©TETIH peareHTTEpJIiH aFbIHAAFbl apalacybIHBIH €Ki Typi Oomajsl -
y3bIHIIa (OUTIKTI) )KOHE paraibl.

BinmikTi apamacTelpy peakTopra jKaHa FaHa KIpreH arbIHHBIH KOMITOHEHTTEPIH, OHBIH
1IIHAET] alIBIHFBI KIPTeHIEPMEH apalacyblH KaMTaMachl3 €Te/li, SFHU apajacThipy PeakTOPAbIH
Y3bIHABIFB  (OWiKTIrl) OOWbIHINA SKyprisiieni. Paguangsl apanacTelpy KOMIIOHEHTTEPIiH
KOBFaNIBICTaFbl aFbIHHBIH 1MIKI KaOaThIHAA apanacyblH OHBIH PauyChl apKbLIbl KamMTamachl3
eteni. BimikTi apanacTelpy KOHIEHTPALMSIIBIK JKOHE TEMIIEPaTypallblK ©piCTepli peakTOPIIbIH
Y3bIHIBIFBI, all paJuaiibl - OHBIH pajuychl OoibIHIIA TericTeini. Hak OLIIKTI apamacTepy
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PEaKTOPABIH THUIIIH aHBIKTAW/IbI, OUTKEHI OJ aFbIHHBIH KYPBUIBICHIH, XBUILAAMABIK OPICTEPIHIH,
KOHIICHTPAIUSHBIH JKOHE TeMIIepaTypaHblH OipbIHFall €MEeCTIir1H, KOMIOHEHTTEPIH PEaKIUsIIbIK
alimMakrTarbl 00JIy yaKbITBbIH, peakiusi eHIMJIepl MeH OacTamkbl 3aTTap/blH apajacy JI9peKeciH,
AFHU Kaiail 00JFaH/a 1a XUMHUSI-TeXHOJOTUSUIIBIK MTPOLIECTIH JKYPYiHE eJIeyli dcep eTeTiH OapbIK
XKargaunapapl cunaTTaiael. COHIBIKTAH, PEareHTTEPIiH KO3Faly >KOHE apajacThIpy epeeci
OOMBIHIIIA Y3IIKCI3 KYMBIC ICTEHTIH pPEaKTOPJIApIBbIH €Ki INEKTI THIH aXbIpaTalbl. HIICabl
BIFBICTBIPY JKOHE TOJIBIK (MICANIIbI) apaacThIpy.

Wneannbl BIFBICTBIPY peaKkTOPBL. byl peakTopia peareHTTep JoHeKTi, «kabar KabaTieH
apajacrai, anmapaTTbiH Y3bIHIBIFBIMCH (OMIKTIFIMCH) AaHBIKTAJAThIH OapiiblK PEaKIHSIIBIK
JKOJIJIbI ITAMUHAPIIBIK aFBIHMEH OTE/i.

Tonblk apanacTelpy peakTopiapsl. MyHJail peakTopiapia Tal OChl YaKbIT apajarblHaa
arnmapaTka TYCKEH PEareHTTIH OeJekTepl (MOH, MOJIEKyJla HeMece KaTThl 3aTThIH TYHIPIIITi)
KaTThl apajacThIPy/IbIH HOTHXKeCIHAE Oacka OeseKkTepMeH Karap ammapartaH OipiHIi OOJIbII
UIBIFApPbUTYbl  MYMKIH. TOJNBIK apaiacTelpy peakTOpbIHAA KOJIEMHIH Ke3-KEJITeH 3JICMEHTI
peakTOpABIH INIHACTIMEH Je37¢ apanacaabl, ce0ebi, anmaparThlH OWIKTITT JKOHE KHUMAachl
OOWMBIHIIA aifHAaJIMaldbl KO3FAIy JKBUILIAMIBIFBI  PEAKTOPIAFbl  CBI3BIKTHIK  apajacThIpy
KBUIIAM/IBIFIHA KapaFaHJa eTe YJIKEH.

OPTYPIIi peaKTopaapabl CaIbICTHIPY

XTII-H opTypai arblHAApIA XYPYIH pEakIMsUIBIK aiMaKTapAblH Kejemjepi Oipaei
OoJFaHAAFbl AWHAIIBIPY JOpeXxenepi; OepuIreH aWHaIABIPY JOPEKECIHAETI PEaKIUSIIBIK
allMaKTapAblH KaKETTI KeJieMJepi, NpOLECTiH TaHJAyIIBUIBIFBl JKOHE Tarbl Oacka Ja
napameTpiep OoHbIHIIA KamTaMachi3 eryre Oomnanbl. CanbicTeipyasl XTII-H Oactamksl xKypy
HIapTTapsl (TeMmeparypa, KbIChIM, KOHIICHTpanusi, OeImeKTep iy oamemaepi xoue 1.0.) 6ipaei
OosraHda KYPrizy KaxkeT. OpOip aFbIHHBIH KipiC MapaMeTpiIepiHiH TEK ©31He call THiM/II
MarbIHATAPBI OOJATHIHABIKTAH, )KYPTi3UIETIH CATBICTBIPY MIAPTTHI OOJIBIT CAaHAIAIBI.

XTII-i »xoHe peakTopaapabl MOACIbICY TPHHIIUITEPI

AnmapaTTbIH OHIMILIITI OHBIH 1IIIHAE KYPETiH (PU3NKa-XUMUSIIBIK alalIbIpyIapra xKoHe
OHBIH KYpPBUIBICBIHA SIFHM PEAKTOPABIH TypiHe Toyenai Oomansl. bBipak XHMUSIIBIK
alHAIBIPY IbIH KWHETUKACHIHBIH 3aHIApbIHBIH , TYpiHE Kapai Taaay *KbUIIaMIBIK Typaibl TCK
KaHa KaJmbl TYCIHIK Oepe/ii ie, OHEPKACINTIK KaFaaiaapaa MpoIecTi KYy3erc achpy >KoJaaapbliH
KepceTneni. PeaktopaslH TypiH TaH#ay YIIIH JKOHE OHBIH OHIMIUIITIH aHBIKTAy YIIiH
TOKIPUOCIIK 3epTTeyJiep JKYpri3il, aJblHFaH HOTHIKENEpl OHEPKICINTIK KaFaaiiapra
aybicThipaabl. [Ipomecti mabopaTopusuibIK HEMece TIXKIpUOeNmiK-0HEePKICINTIK KaFaaiiapra
ayBICTHIPY MOJICIIBICY/IIH KOMETIMEH JKY3€Te achbIpbLIaJIbI.

Mopneanbaey aereHiMi3 KaHaaiga Oip 9MiCTIeH alblHFAaH akKmmapaTTapabl KaHnuaina Oip
KYOBUIBICTBIH HEMECE MPOIIECTIH MOJEIIHAC ANbIHFAH aKIapaTTapMeH CallbICTHIPY, MOJEINb JCH
aJIeTTe KapacTBIPbUIATBIH TPOIECTiH KYOBUIBICTAPBIHBIH 06JIeK KaXKeTTi OarbITTa MIEKTENTeH
YKAKTapbIH CUITATTANTHIH TCHIICYIEPIl alTa/Ibl.

@Ou3uKaIbIK MOJeJbAey Ke3iHae OepuireH KYOBUIBICTHI OKBIN 3€pTTEy OHBI OPTYPIIi
MacmabTapaa (GU3MKaIbIK KalTa eHIipy Ke3iHzae Kyprizeli. byn ke3me KyObLIbICKa OpTypJi
dakroprapaeH ocepi 3eprrenei (ko0iHe PU3NKAIBIK: aFbIHIAP/IBIH KBUIIAM/IBIFBI, apaTacThIpy
KapKBIHBUIBIFBI, TEMIIEPATYyPa, KbICHIMbI, TCOMETPUSIIBIK OJIIeMaep koHe T.0.). Erep kannaiia
OOJICBIH XHWMUS-TEXHOJIOTHSIIBIK TPOICCTIH JKBUIIAMIBIFBl 3EPTTEICTIH 00JICa, XHMHSIIBIK
alHAIIBIPY IbIH KMHETHKACHI OCNTTl JIeT CaHAIa/Ibl, SFHU COMKECTI KHHETHKAIBIK TEHICYJICPMEH
CHUIATTAJIFaH JCTl CaHaJa Ibl.

MaTteMaTHKAJBIK MoJeJieylae KYObUIBICTBI  OKBII 3epTTey MaTeMaTHUKaJbIK
MOJIENBJICpAC KYpriziyieni. MareMaTHKaablK MOJENb JETeHIMi3- OCHl TMPOLECTI KYpalThIH
0apybIK  KYOBUIBICTAp/BbIH JKUBIHTHIFBIH CHUIIATTAUTBIH TEHIEYJep kykeci. bynm kesmc
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KYOBUTBICTBIH (DU3UKAIIBIK HET131 OCNTUIl KOHE OHBI CHUIIATTay VIIIH KaXEeT MOJEbh TaObUIFaH
Jen caHanansl. Mojenbae MPOIECKE oCep €TeTiH Herisri (hakTopiapiblH OapibIFbl eCKepiityl
KaXKeT.

MareMaTHKaIbIK MOACI/IIH HET13T1 epelieiri MpIHaIa: IapTTapAblH OapibIK e3repysiepi
(MonenbaiH aedopmaiusacel) MOACHBAIH (TEHACYJEp Kyieci) e31Hae TEHJISYyJepre eHri3UIreH
OaimaHpIcTapAbl KaWTa KYpy apKbUIBI TapaMeTpiii ©e3repTy JKOJIbIMEH Kyprizinemi. by
MaHumyssanus  O6apaelk DOEM-H  KeMeriMeH oOpbIHAaNaThiH OOJFaHIBIKTAH 3CIEPUMEHTTIH
MYJIZIEM Ka)KeTl JKOK Hemece (DPM3HMKAIBIK MOJEN/IE 3epTTEIeTiH alfHbIMaJIblIapAblH CaHbl KYpPT
KBICKapaJibl.

Mogenmig coaiikecTirl aHbIKTaFaHHaH KeiliH DEM-H KoeMmeriMeH MOJENIiH Herisri
napaMmeTpiiepi aHbpIKTanaapl. MareMaTHKalIbIK MOACIICY Ke3iHAe KOoJMaIaHIbIpy €CeNTepiH Je
nienryre Oojaapl. SIFHM ©HIMHIH OCpUIreH camachlHAa anmaparThiH €H JKOFaphl ©OHIMJIUIITIH
KaMTaMacChblH €TCeTIH MPOLECTIH MapaMeTpiepiH aHbIKTayFa Oomansl. MaTreMaTHKabiK
MOJCIIJICYAIH MYMKIHJIIT1 KOIT JKeKEe eCenTeyiH TEXMHKAHbIH TYPJEPiHIH JaMyblHAa OalIaHBICTHI
Oy ofici aHa eHMIpicTep KYpy Ke3iHJle, COHBIMEH KaTap »YMBIC ICTEN XKaTKaH OHAipicTepi
KETUAIPY YIIIH KEHIHEH KOJIaHbLIa/Ibl.

4. AnaocTpanusiyibIK MAaTepHaJ:
- KecTe;
- mpe3enTtanust Microsoft Power Point.
5.01eo0uer;
Heri3ri:

Ka3ak TLIiHae
1. Xumusnelk TexHoJorust Herizaepi: okynsik/ bl. K. ToiibaeB [xk. 6.]; KP BFM. - Anmarsrn :
JKIIIC PIIBK "Hoyip", 2011.-296 6et.- (KP YKorapsl 0Ky OpBIHIApBIHBIH KaybIMIACTHIFHI).
2.XuMus OHAIPICIHIH HETI3T1 MpoIecTepi MEH ammapaTTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypausl / L. I. 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 TiJIiHAE
4. XKaxupoBa, H. K. OcHoBbl (apmaneBruueckoii OmorexHomoruu: yued. mocodome / H. K.
Kakuposa, H. K. baitzonganos, 3. b. Cakunosa. - Anmatsl : U3a-so KasHMY, 2008. - 256 c.
5.Kakuposa, H. K. O6uras xumudeckast rexrosorus: yuaeo. mocooue / H. K. XKakuposa. - ; Pek.
VYueb.-meroguu. Cosetom yH-Ta uM. C. JI. Acherausiposa. - Anmatsl : DBepo, 2013. - 119 c.

3JIEKTPOH/IbI HachbLIbIMAAP:

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

KAOQO s1exkTpoHabl pecyperap
Onekrponnas oudanoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecnyOnmukaHckas MeKBY30BCKas dJIeKTpoHHast onbanoreka (PMDB) — http://rmebrk.kz/
Ludposas 6udanorexa «Aknurpressy - https://www.aknurpress.kz/
DnexkTponHas 6ubmmoreka «dmurpady - http://www.elib.kz/
Onurpad - nopraja MyJIbTUMEIUIHBIX yueOHnKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
UH(POPMAIMOHHO-TIPaBOBas cuctema «3any - https://zan.kz/ru



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

ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH meanunHa akaaemuscol» AK AO «IOxHo-KasaxcTaHcKas MeAULMHCKas aKkaaemMus»
dapMaleBTUKAJIBIK JKOHE TOKCHKOJIOTHSIIBIK XUMUS Kadepachl 044 -55/
«OKanmbl XMMHAIBIK TEXHOIOTHs» MOH1 GOMBIHIIA A9piC KelleHi 73 OerTiH 45 Geri

Cochrane Library - https://www.cochranelibrary.com/
6.bakbl1ay cypakrapsl: (Feedback kepi Gaitnansic)
1. Tereporenji YpAiCTiH caTbLIaphl.
2. KuHeTukanblK aliMakra >KYpPEeTiH TeTepOreHAl MPOLEeCcC >KbUIIAMABIFBIH >KOFApBLIATY.
Huddy3uonns! aiiMmakra?
3. Kepi 3K30TepMUSIIBIK peakMsUIapAbIH TEMIIEPATypaIbIK pexkuMi? Kepi sHI0TepMUSITBIK?
Kepi emec peakuusiiap?
KaranuzaropapiH MaHbI3IbLUTBIFBI.
KaranusaTopabiH ynaHysl.
XUMMSITBIK PEaKTOpIIapIbl KIKTey
XUMHUSITBIK peaKkTopiapIarsl MaTepUAIIBIK OallaHC TeHILY1
XUMUSUTBIK peaKTopiiapIarbl )KbUTYJIBIK OaTaHc TeHICY1
Mep3iMai epexesie AKYMBIC ICTEHTIH HIeal bl apalacThIpy PeaKTOPHI
10 TypakTbl epesxeieri aFbIHIBI HIICAIbl ApAIACTHIPY PEaKTOPJIAPHI
11. ineannp! bIFBICTBIPY pEAKTOPIAPHI

©ooNo A

Hapic Ne7

1. TakpIpbiObI: TEXHOTOTUSAIBIK YPAICTEPAI HEPAPXHSUIBIK YHBIMAACTBIPY.

2.Makcar: bBiniM amympuiapra TEXHOJOTHSUIBIK YPIICTEPAl HEpapXHsIbIK YHBIMIACTHIPY,
XUMHUKO-TEXHOJIOTUSUIBIK OHAIPICTIH KYPBUIBIMBI, XUMUKO-TEXHOJIOTUSIIBIK JKYHEH1 MOJIENIbICY
Typaiisl 6ii1iM 6epy.

3.lopic Te3ucrepi

Jlexuwst sxocnapsl :

1. XTXK typasnsr Tycinik. X TXX-H KypbIIbIMBIL.

2. TUNTIK TEXHOJIOTHUSIIBIK OTIEPATOPIIAPIBI KIKTEY.

3. XTX-H )KYMBICBIH CUTIATTaUThIH AaHBIMAJIBLIAPIBIH KIKTEY1

XUMUSITBIK, MYHa-XUMUSUTBIK OHEPKACINTE XKOHE OFaH TYBICTAC cajajiapJarbl OHIIpiCTIK
MpoIleCTep IIBIFAPBUIATHIH OHIMJACP/IH ajlyaH TYPJIUINIMEH XoHE YVJIKeH KypAeliJiriMeH
cunarranaapl. OChl IPOIECTEPIiH OapIbIFbIHA TOH JKAJIIBI CHITAT - OACTAIKBI TUKI3aTThI JaibIH
OHIMI'C alJIaHJBIPy VIIIH OHIIPIC CaThUIAPBIHBIH (DYHKIIMOHAIIBI TYPIHIH KON KaKeTTLIIrI.
Benek caTbutapIblH KYpY JKarmailbl opTypiii OONyBl MYMKIH: Ta3 Topi3Al KeMipCyTeKTepliH
3IEKTPOKPEKUHTI JKaFIaibIHIaFb] sKoFapsl Temmeparypanal (1550° C) ayans 6eny ke3iHzeri ete
TOMEH TeMIlepaTypajlapra ICHiH; aMMHaK »XOHE METaHOJI OHJIPICIHIETI YKOFaphbl KBICBIMHAH
BaKyyMJIBIK aiijiay MpoIeci Ke3iHAeT1 TOMEH KbICHIMFa JICHiH.

OPTYPITi TEXHOIOTHUSIIBIK MPOIECTEP CANAIBIK XKOHE CaH/bIK ©3TeHIeTIKTepiHe KapaMacTaH
(opTypiti KyaTTaphsl, ©HIMHIH albIpMAaIIBUIBIFB, )KYPY HIAPTTAphl )KOHE T.0.) OpTaK KaCHUETKE ue,
aTamn aiTKaHaa Oeliek e3apadaillaHPICKaH OOIIIEKTEPACH TYPAThIH Kyp/esi KYPbUIBIM/IBI OOJTBII
TaOBUIABI; 3aT KOHE DHEPIrHsSHBI OHJIIpeIl >KOHE oJlaH 0acka Kepurijec OHAIpICTepMEH
OaiimaHpicTl Oomansl. JKylenepaiH >Kaumbl TEOPWSACHIH TMaiiajgaHa OTBIPBIN,  MYHJal
TEXHOJOTHSUIBIK KOMIUJIEKCTI KypHAedl Kyhe Jem aTail amambl3; KapacThIPBUIBII OTBIPFaH
JKaraaina XuMus-TexHonorusuibik xyie (XTXK).

XTXK (Xumusi TEXHONOTHSUIBIK JKYHe€) MereHiMi3 KaKeTTi MeJIepiae KoHe OepiireH
camajbl OHIMAI aly YIIiH KOJIAHBUIATHIH Kypajmap MeH (DU3WKa- XUMUSUIBIK MPOLECTEP/iH
JKUBIHTBIFBI.

Permamentrenren aiHBIMATBIIApFa TEXHOJOTHSUIBIK IapameTpiep (aFbIHAapAbIH Kyl
napaMmeTpiepi, MIBIFBIH, KbBICBIM, TeMIeparypa, Kypam, KaTalu3aTOpIbIH aKTUBTLIIrI,
abcopOepaeri  OYpKy  TBHIFBI3IBIFBI KOHE T.0.) JKOHE KOHCTPYKTHBTI  MapameTpiep
(KOHIBIPFBUIAPBIH KYPBUIBIMABIK TYP1,0J1apAbIH 6JIIeMIepi, CaHbl) KaTaasl. PermamMenTrenreH
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alfHbIMaJIbLIAP KOOANBIK €CENTIH MaJIiMETTepl OONbIHILIA TaObLIA b

XTXK-H THIMII KyMBIC epexeciH Taly MakcaTblHIa OepiireH IIEKTEIreH MOHIHEH
e3repTyre OoJaThlH alHBIMAJIbUIAPAbl TUIMAEYILIl aWHbBIMAJbLIAp JeM aTalibl. AKMIapaTThl
allHBIMaNBIIAPABIH  IIIHEH Toyenci3 adHpiMambiiap TypiHae XTK-H Tek  koOalbiK
alHBIMAIBIIAPBl  FaHA  TaHJAIBIT  abIHAABI. AKNApaTThl aWHBIMAJIBUIAP CaHBl  MEH
allHBIMAJIBLIAPIBIH apachIHIAFbl  aKNapaTThl OaillaHBICTAD  CAHBIHBIH apachIHIAFbl aibipMa
XTXK-H epkinnik gopexecin kepcereni. On XTXK-ui onTuMmM3auusiay Ke3iHIE €3repTyre
00JaThIH epKiH aliHbIMAJIbUIAPAbIH CAHbIH KOPCETEI1.

XTXK-H KacuerTepin 6arajay

CasMak- oHe XbUTyalMacy IpOIEeCTepiHiH 1IMKi OalIaHbICTAPbIHBIH, MIHUKI3ATTHIH KOII
IIBIFBIHBIHBIH, KOHJBIPFBIHBI KYpPYFa KETKEH KAImUTAIIbl HIBIFBIHAAPIBIH KOHE T.0. OCEpiHEH
XTXK oprypm KacueTTepMmeH cumartananbl. OmapabiH KeHOipeyaepl KOFaphl Jopexene, ai
Kelbipeysepi TOMEH Jopexkeae acep €Tyl MyMKiH.OChl KacwerTepre CaHAblK Oara Oepy YIIiH
XTXK-H kacuertepin Oarayay omicrepi Konmanwsuiansl. XTXK-H kKannmaiima Oip KacueTiHe Oara
Oepylli mapaMmeTp cama HeMece KacHeT mapamerpi, cama Hemece KacueT kepcerkimi, XTXK-H
CallachIHBIH KOPCETKIll, aj ONTHMH3alusiayFa OaiJIaHBICThI- THIMIUIK KOPCETKIIII eI
atamanel. KepceTkimrep Kenleci YIKeH TomTapra OeJliHei: IIUKI3aTThIH, JHEPTHSHBIH
KOJIJAHBLUTY JIOPEKENIEPIH KOHC OHIMHIH camachlH OaragaliThiH KepceTkimTep (alHaIabIpy
nopexeci, tamaymbUibik, 19K sxone T.0.), XTX-H >keMbIc icTey camachlH OarajaiThiH
kepceTkimrep ( TYpPaKTBUIBIK, CE3IMTAIIBIK, TO3IMILTIK XKoHE T.0.), DKOJOTHSJIBIK
KOPCETKILITEP, OJICYMETTIK-TICUXOJIOTHSUIBIK KepceTKim ( oy KYHEHIH KbI3METIH, KYMBIC
JKardaiaapelH KOHE T.0. CHIATTaibl), SKOHOMHKAIIBIK KOPCETKIITEp (OHIMHIH O31HIIK KYHBI,
KEeNTIPUIreH NIBIFBIHAAP, TYCETIH Maiia sxoHe T.0.).

XT7K-H onTHMAJNIAHABIPY, TAJAAY KIHE CHHTE3AeyAiH TUNITIK ecenTepi

XTXK-H xaHa TypJepiH Kypyra >oHe Oap >Xyienepai KeTijmipyMeH OalIaHbBICTHI
opallyaH MaTeMaTHKAJbIK €CENTeyJep/AiH 1IIIHeH CUHTe3/ey, Tajaay >XoHE ONTHUMAIaHAbIpy
€CeITepiH aTarn KepceTyre 00aIbl.

Cunresney ece0i oTe Kypnaedi OONFaHABIKTAH — JKaJbl MOCENEHI JEKOMIO3UIMIIAY
KaxeT. CuHTe3/1ey eceOiHIH JeKOMITO3UITUSCHI OIIEHETIH IIaMaap/IbH TONTaphbl OoibIHIIA (8
CypeT) HeMece HeTi3rl omepanusyiapablH OpbIHAATY peTiHiH Heriziaae (9 cyper) xypriszuyi
MYMKiH. Byn skarmaiia JKeKeJeHTeH JKyHemienepiai CHHTe3[Aey YIIiH Oenrim omicrepai
KOJIJIlaHyFa 001aibl.

Cunteszey ecebi onerre ken Tocinmi, eiTkeHi X TXK-H MIBIFYIIB MapamMeTpliepiHiH TeK
Oip FaHa MOHJEpi KYHEHIH OpTYpJi KYPBUIBIMBI JKOHE OHBIH DJIEMEHTTEPIHIH OPTYPJi KYMBIC
epekeci TychlHIa Kamramacki3 eriieni. CuHte3 ecebi Oap XTXK-Hi skeTumipy KOoHE >KaHa
Ky#enepai rxkobanmay Ke3iHae HakThl Oip esremenmiktepre ue. OckiMeH jkaHa XTXK-HI Kypy
Ke31H/Ie JJEMEHTTEP/Il JKOHE OJIAPABIH apachiHAarbl OalIaHBICTApbl TaHIAYy MYMKIHIITT Oap.
XTXK-HBI OKeTUImIPY Ke31HAe OHBIH JJEMEHTTEPiHIH KOHE DJJIEMEHTTED apachIHJIAFbI
OaiinaHpIcTapIbIH OapibIFbIH HeMece Oip OediriH cakranm Kaimyra Typa kemeni. XT)K-H anamu3
ece01 KYPBUIBIM JKOHE KYMBIC CallachIHbIH TaJIIaybIHA OOTIHEI].

XTXK-H KYpBUIBIM aHAIU31HIH MaKcaTbl OHBIH KYPBUIBIMJIBIK €PEKIIETIKTepiH aHBIKTay
YKOHE DIIEMEHTTEPAIH ecenTeylepinid peTiH 1aly, an XTXK-H KyMbIc canachlHbIH MaKCAThIHBIH
HET13TiKacueTepiHe Ce3IMTANIBIK, TO3IMIUTIK, TYPAKTBIIBIKKA CAaHIBIK Oara Oepy.

XTX-1 ontumannanaplpy ecedi KHHAKTBI OoJbin TaObumaabl. Ol ©3iHIH KYpPaMbIHbBI
KYpPbUIBIM ONTUMWJIIAHBIPY KAaTap 3JEMEHTTEPAIH KYMBIC €PEXECIH THIMJIEY 11 HKATKbI3a/1bl.

OnTumangaHabIpyIbIH MakcaThl-X TXK-b1 KOFapbI TEXHHKA-3KOHOMHUKAJBIK,
KOpCETKIMTEepIMEH KamMTaMmachl3 eTy. OnTuMalIaHAbIpy, CHHTE3NEY JKOHE Tajjay ecemrepi
apacbiHa OalIaHBICTHI aTtan KepceTy Kepek. LIIbIHABIFbIHAA 13, )KaHa eHAIPICTI KYpy Ke3iHne
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OlpHelle anbTEpPHATUBTI BAPUAHTTAPABI CHUHTE3ACY KYPri3iiell, TEeXHUKa-3KOHOMMKAIIBIK
KOpPCeTKIIITep TalfaHabl, THIMAI TOCUIH 131ey >Kyprisizeni. Ocel ecenTepii ecentey YILUiH
XTX-H opTypii oaicTepi KOi1aHbUIabL.

Kazipri XuMUAIBIK 6HEPKICII KYpAETl XUMUSA-TEXHOJIOTUSIIBIK JKyiie O0Jbil TaObLIaIbI.
O HoTHKEITl KYMBIC 1CTey YIIIH OHBI )00anay caTbIChIH/Ia KOITEreH CypaKTap bl IIEILy KaxXeT.

XUMUA-TeXHOJIOTUSUIBIK  JKYHEHI jKoOanayIblH COHFbl MaKCaTbl-)KOFapbl HOTIDKENI
XUMUSIIBIK OHIIpIC KYpy, SFHH OENrii Menmepie KaKeTTi camajbl eHIMII THIMIAl YKOJIMEH
aJIaThlH OHEPKACIIITEP KYpYy. Byl YIIIH TEXHOJIOTMAIBIK KOHJBIPFbUIAPIBIH JKYMBICBIH OpTallla
OHIM/IUIIK JKOHE TOMEH KalUTaJAbl IIBIFBIHAAP KE31HAE YKOFaphl HIBIFBIHMEH JKOFAphl Carajbl

OHIM OHJIIpeTiHeH eTin 6acKapy KaxKeT.

XTK-H k00aCbIHBIH KYpaMbl

XTXK-H xo006acbiHaa Keaeci MoceeNep it mennmaepi 00Iybl KaKeT:

1) KylieHi TEXHOJOTUAJIBIK TOIOJIOTUACHIH aHBIKTAy. JKYHEHIH TEeXHOIOTHSIIBIK
TOTOJIOTHSCKHI JIETEHIMI3 TEXHOJOTHUSUIBIK YITiJIeri OejieKk ammaparTrapibsl KOCy TOpTiOl MEH
cUMarTamachl. YJTiHIH anmapaTTapblH TaHIay, annaparTapAblH apachbiHIAFbl OaillaHBICTHI
aHBIKTAy JKOHE J>KYHEHIH O6JIeK ammapaTTapblH KOCY TOpTiOl JKYHEHIH HOTIKEIUIIriHE oTe
MaHBI3/IBI 9CEp CTEe/I.

2) Kipic aliHBIMaJIbUIAPbIHBIH MaFbIHAChIH aHbIKTay. Ojapfa INUKI3aT AaFbIHBIHBIH
bu3MKaIBIK apaMeTpiiepi, COHbIMeH KaTap X T2K-H »KYMBICBIHA oCEep €TeTiH KOpIIaFaH OPTaHBIH
opTYpi PpuszuKa-XxuMHsIIBIK mapamerpiaepi (T,P xxone T.c.c.) )xaTtaubl.

3) XTXK-H TeXHOJOTHSUIBIK TMapaMeTpiepiHiH MarbIHACHIH TaraiblHAay (IIMKI3aTTHIH
allHaIABIPy JOpeXeci, XUMUSIIBIK KOMIIOHEHTTEpll 06y Jopexeci, XUMUSUIBIK peakLHsIapIblH
KBUIIAMBIK TYPAKTHICH )K9HE T.C.C.).

4) XTX-H KYpbUIBIMABIK MapaMeTpiiepiH aHbIKTAy (XUMMSAJIBIK peakTOpJaplIblH KejeMi
JKOHE T.C.C.).

5) XTX-H anmapartapelHAaFbl (JEMEHTTEPIHICTI) TEXHOJIOTHSUIBIH  EpPEeXEHIH
napaMeTpiiepiH TaHJay (TeMIeparypa, KbIChIM, KOJJIAHBUIATHIH KAaTaaU3aTOPIBIH AKTUBTLIII,
arbIHJIap/Ibl THIPOANHAMUKAIIBIK apalacThIPyAbIH LIAPTTapPhI).

6) XKyiienin OepinareH epexene >KYMBIC ICTEYiH KaMTaMachl3 €TETiH TEXHOJIOTHSIIBIK
arbIlHHBIH TapaMeTpiepiH TaHJaay (CaJMaKThIK LIBIFBIH, TEMIEpaTypa, KbICHIM, aFbIHAAFbl
3aTTap/bIH KOHIEHTPAIHSCHI )KOHE T.C.C.).

ATtan erinreH mocenenepiaeH 0acka Ja MaHbI3Ibl MocenenepAl menry kaxer. Omapra
06JIeK TEeXHOJOTHSUIBIK MPOIeCTep/li JKOHE KaJMbl OHAIPICTI aBTOMATTHI Oackapy KyienepiH
3epTTen JalblHAAY, KOHCTPYKLIMSJIBIK MaTepuanjgapisl TaHAdy, AHAJIUTUKAIbIK Oakbliay
o/icTepiH 3epTTen NailblHAay *XKOHE T.C.C. KaTanabl. Kasipri kes3ne KopiiaraH OpTaHbl KOpray
MocesieNiepiH eIy iH MaHbI3bl eTe 30p. COHABIKTaH *aHa eHJIpicTep Kypy OapbIChiHAA
HKOJIOTHSUTBIK Maceneniepae eckepineni. Onapra MIHMKi3aTThl, YHEPTUSHBI THIMAI KOJAAHY JKOHE
T.C.C. Macenenep karanbl. Koiblmran mocenenepal menry THIMIL KYMBIC ICTEHTIH Kyhenepi
KYpyFa MYMKIHJIK Oepei.

Kanmait nma OOJICBIH XMMUSUIBIK OHJIPIC HETI3Tl YII CcaThlJaH Typajabl IIHKI3aTThI
JalbIHAYy, XUMUSUTBIK alHAIBIPY JKOHE Herisri eHiMal 6exy. Ockl ymr catel 6ip kypaem XTXK
PETIHJE KY3€ere achIpbliaaibl.

XTXK-H cunarramaJjsl Oesrinepi

XUMUSA-TEXHONOTUSIIBIK JKYHENepAiH CUnaTTamalsl Oenriuepi

1) »xasnmbl MaKCcaTbIHBIH OOJTYbI-OHIM OHIIPY

2) OKYHCHIH VJKCH eJIeMIepi-)Kylere KipeTiH JIIEMEHTTEPAIH JKOHE OJapjblH
apachIHAFbl OAMIAHBICTAPIBIH KOTI CaHBI

3) >KyHeHIH )KYMBICBIH CUIIaTTAaUTBIH apaMeTpIIep/IiH KOI 00Tyl
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4) sxyHeHIH >KYMBICBIHBIH KYPAENUIri-Oip amnmapaTTarbl epexKeHiH Oy3bLIybl OapiblH
OHJIIPICTIH KYMBICBIHA dcep eTel

5) enaipictig 0ackapy mpoLECTEPIHIH KOFaphl aBTOMATTaHy JopEkeci

6) XTX-H snemeHTTepi MeH 6acKkapy KOHABIPFBUIAPBIHBIH apachliHaa Xa0apiayIibl KoHE
OackapyIIbl aK[apaTrTap arblHbIH KYPY Ka)KETTUIIT.

Ochl Oenrizep XMMUSUIBIH OHAIPICTI KYpJIeil KyHe peTiHIe KapacThIpyFa MYMKIHIIK
oepei.

XT7K-H uepapxXusiJIbIK KYPblJIbIMbI

XUMUSATBIK ~OHEPKOCINTI KYHe peTiHAe KapacThIpy OHBI e3apa OaillaHbICKaH
Kyi#emenepre 6eayre MyMKiHIIK Oepeni. JKylemenepain apachiHaa UEPAPXUSIIbIK KYPIIbICIICH
(TeMeHr1 MeHIUIepiHiH KOFaphl MIeHaiIepre OarblHy TOpTIOI OOMBIHINA) CHUIIATTAJATHIH ©3apa
OarbIHbIC O0abl. lepapXUsuIbIK KYpbUIBIC TOPT JCHTeHICH HEMece caThliaH Typajsl. (9 cyper).

HepapXusiibIK KYPBUIBICTBIH OipiHII TOMEHT1 CATBICHI THUIITIK XUMUS-TEXHOJIOTHSIIBIK
npouecTepacH (XUMUSIIBIK, KBUTYJBIK, THMIPOJUHAMHUKAIBIK, IADQPY3USIIBIK, MEXaHHKAJbIK)
JKOHE OJlapJbl aBTOMATThl perrey kyhenepinin (APX) >KUBIHTBIFbIHAH Typaabl. Tunti
TEXHOJIOTHSUIBIK TIpOIeCTep I1ImiHAe (U3NKA-XUMHUSIIBIK ©3TepicTep KYpPETiH ammaparrapaa
JKY3€re achIpbLIaIbl.

W I:l HETWETATEIE, © e FSCITT
(zaverr) mome SDAGIED
e MMaxcarrsl eHinme Pl

SEMIDY I1EX TAPEIFIEIE
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1 cyper. XUMHSUTBIK OHIIPICTIH UEPAPXUSIBIK KYPHLIBIMBI.

WepapxusHbIH €KIHII CaThICHI-OyJ1 arperaTrrap MeEH KOMIUIGKCTEp, SFHH Oenriii
oTepanysIapAbl JKy3ere achlpy VIIiH KOJIJAHBUIATBIH THIITIK TEXHOJOTHSUIBIK MPOLECTep MEH
amnmaparTap/iblH e3apa OaiaHbICTapbIHBIH JKUBIHTHIFBL. OJapra HexTap HeMece ojlap/blH Oeiek
OemimMzepi sxataapl. EKiHINI caThla-TeXHOIOTHUSIIBIK aFbIHIAp/bl aBTOMATTHI 0acKapy Kkyienepi
(TAABX) KongaHbLIAB.

WepapxusiHblH YIIiHIII CaThICBIHA OipHeIIe HeXTaplJaH TYPaThblH XUMHSUIBIK OHJIIpIC,
COHBIMEH KaTap OHJIPICTIH TEXHOJOTHUIBIK >KoHe YHbIMAAacTelpy (yHKiusmapbiHbH ABX-1
Kipei.

TepTiHIII CaThI-KaNMbl XUMHSUIBIK OHEPKICIN JKOHE OHEPKOCINTI aBTOMATThI OaKbLIay
xyiecinen (OABX) Typas.

XUMMSIIBIK OHEPKACINTIH HEPAPXUSIIBIK KYPBIIBIMBIHBIH aiphIKIla
Oelnrici-uepapXusHbIH CAThUIAPBIHBIH apachIHIaFbl 63apabarblHBIC KaHA €MeC, COHBIMEH KaTap
Oip caThIHBIH XKYHelenepiHiH apacbiHa 03apa0ailIaHbICTHIH OOTYHI.

XTXK-H OGapiblk MozaennepiH eki Typre Oemyre Oonampl: camaibl (KOPBITBIHIIBI) JKOHE
MaTeMaTuKaiblK. Onap exi Typre 0ejiHe/ll onepalusuibl-CHIaTTaMallbl X&oHe HKOHOTpapUKabIK.
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Onepauusanel cumarraMaibl MOAENACp-OyJ1 Kyhene KYpPEeTiH MpOoLEecTepliH CO3/iK
cunarramacbl. OHZa HEri3ri XUMHSUIBIK =~ peaknusuiap  (MPOUECTIH XUMUSUIBIK — YATic),
anmaparrapia JKYPeTiH MpPOIECTep/iH CHIIATTaMachl, IMHKI3aTTBIH KYpPaMbl, TEXHOJIOTHSIIBIK
epexeHiH mapameTpJepi xkoHe T.0. Oepineai. Ic xy3inae onepanusibl-cunaTTaMaibl MoJeIaepre
OpTYPIIi )KOOATBI KOHCTPYKIHSUIBIK 1C KaFa3aaphl, TEXHOJIOTHSIIBIK PErIIAMEHTTED KaTaIbl.

HxoHorpadukanblk MoAeAep dpKamaH rpaduKaiblK CypeTTeMelIepMeH, YepTeKICPMEH
OaitnaHbICThl. KOPBITBIHIBI MKOHOTPAa()UKAIBIK MOACIIACD JKYHEHIH KYMBICHI Typasibl TEK KaHa
carajsl curarrama oepesi.

XUMHUS-TEXHOJOTHSUTBIK  TIPOLECTEPIiH YATUIepl dYepTek TypiHae Oepineni. Mynnait
yariiepaig 6ipHeme Typi 6onaasl: GyHKIMOHAIAB! (MPUHIUITIK), KYPBUIBIMIIBIK, ONEPAIUSIIBIK
(orepaTopibIK) JKOHE TEXHOJIOTHSIIBIK,.

TeXHOTOTHUSIIBIK YIIT1 MPOIECC Typasibl TOJNBIK canaibl kKepiHic Oepemi. OHma nponecTiy
opOip »JIeMEHTI MIAPTTHI KNIl KaObUIIAHFAaH CTAHAAPTTHI KECKiH TYpiHAE KepceTiieni, ai
TEXHOJIOTHSUIBIK OalmaHpIcTap TUIIECi 6ap ChI3BIK TYPiHAEC KopceTineal. YITiae dJIeMEHTTEPIIH
TYpJEpi XKOHE OJNIAPABIH KOCBUTY TOCiI, O6JEeK TEXHOJOTHSIIBIK IMPOIECTEPHiH KYPYy TOpTiOi
kepcetineni. Keibip ke3me ynrime OacTankbl IIMKI3aTTBIH, apaJIbIK KOHE COHFBI OHIMICDIIIH
XUMHUSIIBIK KYpaMbl Typajibsl ManiMeTrtep Oepineni. Kelibip xarmaiinapaa annapaTrap, oJapiablH
eJIeMIepi MEH KYpPBUIBICHI Typajibl MOIIMETTEp ajly YIIiH MacmTaObIHBIH CaKTaaybIMEH
KECKIHIeTe .

4. MumocTpanusiJIbIK MaTepua:
- KecTe;
- nmpe3edTanus Microsoft Power Point.
5. 9neduertep
Heri3ri:

Ka3ak Ti1iHae
1. Xumusanslk TexHojorusi Herizaepi: okynsik/ bl. K. Toibaes [xk. 6.]; KP BFM. - Anmarsr :
JKUIC PIIBK "Hayip", 2011.-296 6et.- (KP Xorapsl 0Ky OpBIHIApBIHBIH KayBIMAACTBIFHI ).
2.XuMHs OHAIPICIHIH HETri3ri MpolecTepl MEH ammapaTrTapbl: 3epTXaHAIbIK MPAKTHKYM: OKY
kypaisl / L. 1. HypceiiiToB. - Anmats : 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 TUTiHAE
4. Kaxupoa, H. K. OcHoBbI dapmaneBTuueckord OuorexHosoruu: yued. mocoobme / H. K.
XKakupona, H. K. baiizonnanos, 3. b. Cakumnona. - Anmars! : U31-Bo KasHMY, 2008. - 256 c.
5.Kakunpona, H. K. O6mas xumuueckast texrHosorus: yueb. mocoobue / H. K. XXakuposna. - ; Pek.
VYueb.-metoquya. Coserom yH-Ta uM. C. JI. Achenauspona. - Anmartsl : IOBepo, 2013. - 119 c.

3JIEKTPOH/IbI 0achbLIbIMIAP:

1.Ycmanosa, M. b. XKanmel xumust [OnexkTpoHHBINA pecypc] : oKy Kypaisl / M. b. Ycmanosa. -
OnekTpoH. TekcToBele naH. (19,1 MB). - Ockemen: "MynbTumenns 3eprxanacs”, 2007. - ai1.
onT. auck (CD-ROM).

KAOQO s1exkTpoHasbl pecyperap
Onekrponnas oudanoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecniyOninkanckas ME:KBY30BCKast aieKTpoHHas oudnunorexa (PMOB) — http://rmebrk.kz/
[udposas 6udarorexa «Aknurpressy - https://www.aknurpress.kz/
OnektponHas Oudanoreka «murpady» - hitp://www.elib.kz/
Onwurpad - nopran MyIbTUMEIUHHBIX yueOHuKoB https://mbook.kz/ru/index/
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IBC IPR SMART https://www.iprbookshop.ru/auth

uH(popMaMOHHO-TIpaBoOBas cucremMa «3ay - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

6. bakpliay cypakrapsl (Feedback kepi 6aiiianbic):
1. XTXK-1 moaenbuepi:

A) KOPBITBIH/IBI )KOHE MAaTEMaTUKAIbIK;

B) xumMusibIKKoHEe HU3UKATIBIK

C) MeXaHUKAJIBIK KOHE XUMUSIIIBIK

J1) MaTepHaIbIK KOHE JKBUTYJIBIK

E) MaTeMaTHKAJIBIK KOHE XUMUSIBIK

Jlapic Ne8
1. TakbipbIObI: MyHaii, TAOWFU JKOHE JKacaHIbl ra3bl oHAeY. KemipaiH koHe OHBIH ra3uduka-
1Sl OHIMJICPIHIH XUMUSIIBIK OHJICY.
2.Makcat: butim anymibsiiapra MyHaH IbIH JKaJIIIbl CUITATTaMAaChIH, KYPaMbIH, MyHal
OHIM/JICPIHIH XKIKTEeyi )KoHE OHJIY d/icTepi Typaibl OiniM Oepy.
3.lopic Te3ucrepi
Jlexuws sxocnapsl :
. CyiibIk oTeIHAap. JKaiamel cunarrama.
. MyHali1bIH KYpaMBl.
. MyHai eHIMACPIHIH XKIKTETYi.
. MyHaiiasl eHEy.
. ['a3Topi3i OTBIHIBI OHIIPY JKOHE OHICY
. OTBIH Typabl Kbl MOJIIMET.
. KaTThl OTBIHBI XUMUSUIIBIK OHJIEY
. OTBIHIBI TA3TAHIBIPY
CyliblK OTBIHFA >KaTaThIHIAp MYHall JKOHE OHBIH OHJIEYy OHIMAEpi, KATThl OTBIHIbI

THJIpIIEY OHIMEpi )KaTaIbl.
MyHalIbIH KOMIpCYTeK eMec OeITiriHe KaTaThIHaAap:

- orrerunik (peHongap, HahTEeH KBIIIKBLIIIAPHI, TETEPOLIUKIIED);

- a30TThHl (MMPUANH MEH XMHOJMHHIH TYbIHABLIAPHI, aMUHAED);

- KYKipTTi (THO(EH, THOCTTUPTTEP MEH THOA(DUPIIEp) KOCBUIBICTAP KipeIi.
KykipT KypaMbiHa OailiIaHBICTBI MYHAH KEJIEC1IeH KIKTEIIEi:
- a3 kykiprri (0,5%-Fa neiinri Kypammia);
- kykiptTi (0,5%-Ten 2,0% neiinri kypamaa);
- KOFaphl KYKipTTi (2,0%-1aH sx0Fapbl Kypam/a) OOk OesiHe.

MyHait eHiMIepi Keneci S-Tonka OesiHe:
1. MoTop OTbIHBI.
2. KazaHJbIK.
3. PcakTHBTIK OTBIH.
4. Maiinay maitnapsl.
5. Koncucrentrik Maiinap. Oap HETi3iHEH YHWKENICTI a3aiTy YIIH, KOpPpO3WsgaH KOpFray,
KOIOJIaHIBIPFBILI KypaMbl YIIIiH MaianaHabl.

MoTop MalBIHBIH HETI3Ti cHTaTTamMackl. JleTroHanusFa To3IMIUTIK HEMeCe IeTOHAHSITBIK
TYPaKTBUIBIK. JletoHarusi Jiem - OTHIHHBIH €peKIIe KalbIIThl €MeC PEeXHUMIIEe
JIBUTATENBACT] KaHYbIH aTaibl. Byn ke3ne skalblH ajablHIaFkl OTBIH KOCHACBIHBIH Oip Oeuriri
Je37ie TyTaHa/bl, HOTHKECIH/AC JKAIBIHHBIH Tapay KbuiaaMasirsl 1500-2500 m/cex xereni. Con
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Ke37¢ IWIMHAPACTi KbIChIM OipaeH cekipmeni eoceml. CojaH UWIMHAPAE COKKBUIBIK
JETOHAIMSIIBIK TOJIKBIH Taiiia Oomaabl.

KapOroparop nBurarenpiepi YIIiH JCTOHAIUSUTBIK TYPAKTBUIBIK IIaMachl OKTAHJBIK, all
JU3eJb IBUTATENbEPl YIIiH HEeTaHABIK CAHbI OOJBIN TAObLITA B,

OxTaH caHbl Jel H3000KTaHHBIH (2,2,4-TpUMETWINEHTaH) KeJeMJIK naiibi3biHa H-
renTaHMEH KOCHachlHAA CaHABIK TeH KypamJarbl JEeTOHALMSIIBIK TYPAKThUIBIKTHI ©JIIEY]IiH
HIApTTHI OIpJIiTi aTasaibl.

LleTan caHbl A€ OTBIH CUSKTHI JU3€Ib HUIHHIPIHAE CHIFBLTY JI9PEKECIMEH JI€TOH/IEICHETIH
o-MeTHITHA(TAIUH KOCTACBIHIAFHI [[ETAHHBIH HEMECe TeKCAJACKaHHBIH KOJEMJIIK MalibI3bIHIAFbI
CaH/bIK KYpaMblHA TCH JETOHALUSIIBIK TYPAKTbUIBIKTHI OJIIICY IIH IIAPTTHI O1pIiriH alTaabl.

MyHaii eHey1iH >KajIbl YIrici

MyHalipl MyHall eHIMJIEpIHE OHJCYIIH JKaJIbl KaFJaWblHAa OIpIHII PETTIK KOHE
eKIHII PEeTTIK MpOLECTep MEH OHBI AalbIHAAY Kipe/i.

Jaiibinaay — xKep acThl MYHaW bl IIBIFAPY, MEXaHUKAJIBIK KOCTIATapAaH Ta3anay. bipiHiii
peTTiK eHney (u3MKaNbIK mporecc Oonbin TaObutagel. OI XUMHSUIBIK TaOWFATBhIHA JKOHE
KYPBUIBICBIHA KATBICTHI e€Mec. BIpiHII peTTiK MpolecTepAiH MaHbBI3ABICKI MYHAWbI TiKeJIen
aiimay 00bIT TaObLIA B

ExiHmn peTTrik MyHail eHJEy TIKeJed ©HJey OICIMCH aJlblHFaH MyHal eHIMIEpiH
OHJICY/IIH TYpJi omictepi OombIn TaObuIaabl. EKIHII pETTIK MYHAH ©HJIEY MPOIIECTEPl 9p allyaH:

Omnap:

A) Genrinenyi OoWbIHIIA:

e JKorapel Temmeparypajga KaWHAWTBIH (KPEKWHT) eceOiHeH OHall KaWHaWTBIH

bpakusIapAbIH MIBIFEIMBIH aPTTHIPY MAaKCAThIHAA KYPri3UIeTiH MPOLECTeD;

o [lIuki3aTThiH KOMIpPTEri KypaMbIH ©3repTy MaKCaThblHAa JKYPTi3UIeTIH TMpoIecTep

(pupopmuHr);

e KekenereH KeMIpCyTeKTEp CHHTE31 (ATKMIIICY) TIPOIIeCTePi;

e MyHail eHIMIIEpIH KOCTIaJap/iaH Ta3ajiay mporecTepi (Tuaporaszanay).

b) xxypy *arnaiibiHa GaiaHbICTHI:

e JKorapsl KbICHIM MEH TEMIIEpATypa 9CEPIHEH KYPETIH TEPMHUSIIBIK MPOIECTEP;

e Karanuzarop KaThICBIH/IA TEMIIEpATypa SCEPiHEH KYPETiH KaTaIUTTIK IPOIeCTep.

B) Omnnenerin mukizat KyliHe OalIaHBICTHI :

e (CyiibIK (hazamarbl MpoOIECTED;

e by (dazaceinaarsl mpoiecrep;

MyHaiiasl eHAeyTe JaibIHaay Ke31HAeT1 onepausiap:

e MymHaiina epirexH razaap/ibl Tazanay HEeMece MYHaJ1bl

cTabmin3anusnay(TypakTaHIbIpy);

e  MyHaiinbpl TYCChI3IaHBIPY (EpIreH TY3/1aH Ta3anay);

e  MyHaiibl cyChI3IaHIBIPY (AeTUapaTaAIUs - Cy/aH Ta3anay).

MymHaiiaer OipiHII peTTiK aimay

MyHaiinpl OipiHII peTTiK aijay Hemece TikeleW aiigay - MyHall KypaMbIHIaFbl
KOMIpCYTeKTep/l KaiiHay TeMmmeparypbl Oenriiri Oip WHTepBaibiHAa (pakuusiiapra Oemy
apKBUIBI XKYPTi3iieai.

bapnbik enpmipinren MyHalt — Tikeneill aiimayra yiubipaiinel. Tikened aigayJplH yII
HYCKachl Oenrisi:

- OTBIHHBIH 9p TYpIiH aly;

- OTBIH MEH MaWH any;

- XUMHS OHIPIC YIIiH MIKUKI3aT ay;
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Tikeneil alifay KOHIABIPFbUIAPHI KEJIEC] YATIEP/IE )KYMBIC 1CTEH1:
- 0ip carbuibl, aTMOC(epanbIK KbIcbM/1a xyMbIC icTeiial (AK);
- ekl caTbuibl, (aTMochepanbiK-BakyyMIbIK (ABT), myHna 6ip caTel atMOocdepabik
KBICBIMIA, all eKiHmIici 5-4kl1a KanabIK KbIChIMAA )KYMBIC 1CTEH/II.
MyHaii eHIMAEpiHIH KPEKUHT1

Kpekunr nenm O€H3WMHHIH JKajlbl IIBIFBIMBIH apTTBIPY MaKCaThIHAAQ JKYPri3iieTiH
nporecc. On  TEPMUSUIBIK KOHE KaTAIUTTIK O0JIyBl MYMKIH.

Tepmusiablk kKpekuHr 420-maH 550°C neitinri TeMreparypana skoHe 5 MIla neiiinri
KbICbIMIa KYprizineai. Kazipri yakpITTa TepMUSIIBIK KPEKHHT apKbUIbI OHIMICPIHIH IIEeKTeyi
CaHbIH aJy YIIIH: TYAPOHHAH Ka3aHJbIK OTHIHBI (BUCOPEKUHT), XKOFapbl apOMaTTaJIFaH IIMKI3aT,
TEXHUKAJIBIK KOMIPTETi YVIIiH IUKi3aT (Kyhenepi), )KyFbIll 3aTTap eHAIpicl YIIiH a-oneduHaep
naiananpliaisl.

Taza MyHa#t eHIMJIEpiH aly YIIiH OHBIH ilIiHAe, OCH3WHII aly YIIH KaTATHTTIK KPEKUHT
o/iicl apTHIKIIBUIBIKIIEH KOJAaHbUIaAbl. OFaH:

® KOMIpCyTeK TYpJEHYJEPIiHIH >KOFapbl )KbUIJAM/IbIFbl )KOHE COHBIH CalJapblHaH SHEpPIrus
IIBIFBIHIAPBIHBIH 3206l )KOHE MPOIECTIH )KYMCAK JKaFIaiibl;

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

e Qenrunl KypamJarbl OHIMIEp ajly >XKoHE MpolecTi OenriieHreH OarbpITTa  KYprizy

MYMKIH/IIT1;

® KYKIPTTI KOCBUIBICTapAbl THUAPJCY apKbUIbl OJapAaH KYTBUIBIN, Ta3a XOFapbl Camalbl
IIMKI3aT aly.
MyHaii KeMipCyTeKTepiHiH TYpJIeHy1 Ke3iHae )KYpeTiH peaKiusiiap.
1. Yuri OodibIHIIa ankaHIApAbIH TEPMUSUIBIK JE€CTPYKIUACHI
2. Hadrennepnin *KypeTiH Ke3iHIeTi peakusuiap: AeTUApIeY, eaTKuiiey, MUKIIIH Y3UTyl
apKbUIbI )KYPETIH IHIpIey
3. AJNKeHIepiH TYPJCHY1 apKbLIbI )KYPETIH peakiusyiap: TOMEHT1 aIKeHICP/IiH, aTKaHIap
KOHE aJIKaJUeHJIEP TY3€ AECTPYKLUIAY.
4. ApoMaTThl KOMIPCYTEKTEPAIH TYPJICHYI1 aIKeHIep MEH ajJKaJAueHAepAiH KOHIeH CalusIay
peaKIusIChl OOWBIHIIA, ACATKWIICHY JKOHE aTKaUCHACPMEH KOH/ICHCAIIHSCHI.
KaranuTtukanblk KpeKUHT OHIMIEPI.
KaranuzaTopaplH KaTbICBIHIA KYPETIH peakuusuiapaa MOTOPJIBIK OTBIH ©HJIpiciHze
KeJlecl apTHIKIIBUIBIKTAp Oap.
- IPOIECTIH >KOFapFbl JKbUIIAMABIFBI, OJ TEPMUSUIBIK KpekuHr mponeciHeH 500 — 4000 ece
acelll KETEl;
- KYpaMmbIHIA  OKTaHIBIK CaHBIHBIH  JKOFApPBUIBIFBIMCH  JKOHE  CakKTay Ke3iH/e
TYPaKThUIBIFBIMEH E€pEKILENCHETIH M30JKaHIapAblH YJIKeH MeJIIepl MEH alKeHAEpHAiH a3
FaHa Meumepi OONIaThIH JKaHApMAWIapIblH YJIFAWTHUTFAH IIBIFBIHBL
- OpraHMKajblK CHHTE3 YIIIH ImuKi3aT Ooibln TadbutaTelH Ci1— Cs4 keMmipcyterici 6ap ras
TOpi3Zec OHIMAEPAIH YJIKEH UIbIFBIMBI;
Karanuzaropiapra KOHBLIATHIH TaJanTap:
- TaHJJaMaJIbIFbI (CEJIEKTUBTIK);
- JKOFapFbl OCJICeHILTIr;
- OCJICeHUTIK TYPAKTHIIBIFHI;
- Yiikenyre, KOFapbsl TeMIlepaTypajap acepiHe jKoHe cy Oybl ocepiHe Te31MJILIITI.

Karanuzatopnap peringe kypambiHga 25% - Fa  JeidiH  alloMUHHH okcual Oap
QIIOMOCHJIMKATTAp Maii1aJaHa bl
ANIOMOCWINKATTBl KaTaJau3aTopja alKaHIap pPEakLUUsACBIHBIH XKYpPYyl Kejlecl Typle:
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1. KataimzaTopasl poTOHIAY
2. TepmusinblK (QakTOPABIH OCEPIHEH aJKaHHBIH AalIKeHre JeHiH AeTUApICHY1
3. ExiHmiunik kapOKaTHOHHBIH TY3UIyl
4. EXiHImniK KapOKaTHOHHBIH TYPJICHY
5. YHiHmiasik KapOKaTHOHHBIH TYpPJIEpiHIH Haiina 60ybl
['unpokpekuHr eHIMIEPI

['uapokpeKkuHT HEMece TUAPOTCHU3AINS CYTEKTI OpTaja KOHE KOFaphl TeMIepaTypa MeH
KbIChIMIa OU(YHKITMOHANIB/II KaTalu3aTopiiap KaThIChIHIA KYPE/Ii.

Heri3ri rTupoKpeKkuHT peakysiapblHa JKaTaTbIHIAP:

1. JKorapsl Moilekynajabl ajKaHIap MEH AaJKEeHIEPAIH IECTPYKIUSChI MEH ACCTPYKIIHS
OHIMJICPIH CYTEKCI3ICHIIPY.
AJIKEH MIMKI3aThIH THAPIIEY.
AnKaHJapIbIH U30MEpPIIeHY1:
AJKaHJapIbIH bIIBIPAYHI.
ApOMaTThI KOMIPCYTEKTEPMEH aNIKaHIAP Ikl JECANKIIILY HKOHE TUAPICYI.

MyHaii eHIMACPIHIH KaTaTu3aiK pu(opMuUHTi

Pudopmunr gen MmyHaii eHiMAEPIH €KIiHII pET KaiiTa eHAey MPOLECiH alTaabl, SFHA XOII
WICTI KOMIPCYTEKTEP/i Ay MaKCaThIH/IA KYPE/Ii.

Herisri peakuusiiap:

1. AnkangapIbplH ACTUAPOIMKIN3AUSACH MEH H30MEPU3ALIHSCHI.

2. ANTBIMYHIICTIKTEPAIH JETHAPICYl MEH MHKIIIH KEHEUTyl apKbUIbl OeCMYIIeIiK
HaTeHIEePIIH ACTHUIPIICHYI.

3. AJKeHIep/iH IUKIOICTHIPIICHYI.

4. XomI nicTi KOMIPCYTEKTEPIiH ACAUTKHUHICY1 MEH IEeTHUAPOKOHIEHCAIIUSCHI.

Karanuzaropmap periHae KypambiHaa MoimOnaeH, IulaTuHa, peHud, Al20s  Oap
OM(YKIMOHANBI KaTAIU3aTOpIap bl KOJAAHbLIA B,
Meranaapra 6aillIaHBICTHI:
- TuratGOpMHUHT (TUTATHHA - KaTaJlu3aTopPhI);
- peHu(OpMUHT (PEHHIA - KaTaIU3aTOPHbI);
- MOJMOAEH/I KaTaau3aTopaarkl pu(OpMUHT O0JIBINT OeiHEe /I
["a3Topi3/i OTHIHABI OHIIPY KOHE OHJICY

["a3ropizmec OTBIHFA mabuzu, CuHMemuKkaivlK KOHE Oacka 6HOIpicmiy KalOblKmapbvl
x)atanbl. TaOurura KaTaTeiHAAp: TAOWFH ra3, MyHaia epireH inecre razaap. CHHTETUKAIBIKKA
JKaTaTeIHAAp: 1) KAaTThl OTHIHABI OHJIEY KE3iHJe INBIFAThIH Ta3fap; 2) MYHal OHAIpICiHAeTI
raszzap.

KarTel OTBIHABI ©HIEY Ke3iHAe IIBIFAaThIH Ta3lapbl — NuUpoIu3liK 2a3: KapThlUlal
KOKCTEJNTeH, KOKCTEIITCH JKOHE CIIAHCUTIK; eeHepamopnvlk 2azoap. ayanblK, CYIBIK KOHE Kep
acThl ra3uuKaIus ra3pl.

TaOuru ra31api3 Al OTHIHAAPIBIH MIMKI3aTTHIK KOPHI 3-caHaTKa OemiHei:
- OHEPKACINTIK KopJap;
- reonor-()M3HUKAIIBIK CaHFa HET13/eNTeH KopJiap;
- MPOTHO3BIK KOpJap;

Taburn Ta3Topi3Ai OTHIHIAPABIH KOpIapsl skepae 60 TpiH. M°-Ai TeH, al MPOTHO3BIK
kopiap 200 Tpax. M3,

I'a3 Topi3mi OTHIHHBIH JHEPTETUKAIBIK OaraiblIbIFBl OHBIH TAaOWFATBI MEH KYpaMbIHA
OaitnmaHbICThl. ['a3/bl XUMUSUIBIK IIUKI3AT PETIHAEC MaiifanaHy Ke3iHAe, OHbIH KOMIIOHEHTTepl
HEMece KypaMmJlapblHa KaWTa eHAeyre »apamAbIFbIH eckepedi. On yImiH Kejeci omicTep/l
KOJIJIaHAbL:

ar~wn
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1. Temen Temmepatypasa.
2. AbcopOrus amici.
TemeH Temneparypaibl peKTUPUKALUS d/ICI.

MyHaiiibl 0HICY Ke31H/Ie IIBIFAThIH ra3ap: iecne rasbl, KpeKUHT Ta3 jKoHe PH(POPMUHT
rassl OOJIBIII JKIKTENEe .

Inecne ras «Maiinel» raspapra sxatansl. Ce6e6i xypambiaga Ci-Ca (50 /M neitin)
aJIKaHIapAaH 0acKa ICHTaH OYbBIH JKOHE )KOFaphl KOMIPCYTEKTEPACH KYpala bl

Litecnie ra3npiH OoiHreH QpakiusIapbl KeIeCiHIeH KONIaHbLIaIbI.

- DTaH/bI — MUPOJIU3 IIMKI3aThI XJIaIOTCHT PETIH/IC;

- Ilponmanapl — MUpONHM3 MIMKI3aThl XJIQJ0areHT, >KeKe ra3 OeH KaMTy MakKcaThIHJIa
TYPMBICTBIK CYHMBIK T'a3;

- OyTaHIbl JKacaHIbl KaydyK OHIIpICIHAE jKOHE MUPOJIN3 IIUKI3AT, TYPMBICTBIK CYHBIK
rasra KOCBhIMILIA KOCBIHbI, aBTOOCH3WHIEC KOCIaap;

- U300yTaHIbl - U3OMPEHJII KaydyK )KoHE OyTHIJIKayudyK OHIIpiCiHAe MIHMKi3aT peTiHJE,
AJKUJIACY PEareHTi PeTIH/E;

- MIEHTaHbl - MUPOIU30CH U30MEpHU3aAIUsIFa IIHKI3AT,

- U30TICHTAHbl - M3OMPEH/II KayuyyK OHIIPICIHIE IIUKI3aT PETiHAC, >KOFapbl OKTaHIIbI
OCH3UHHIH KOMIIOHEHTI.

KpekuHr Ta3blH OHJiey Ke3iHJe MPOIaH MPONWICHII (pakius alblHAJBl. OJapjabl —
deHon, ameroH, OyTaHON, CHUHTETUKAIBIK O>KYFBINI 3aTTapAbl OHIIPYIEe IIUKI3aT PETiHIe
KOJIIaHbLIa b

N300yTanapl alKUIICY apKbUTbI CYHBIK HM30aiKaH anaisl. OHbI OCH3WHHIH OKTaH CaHBIH
KOTEpy YIIiH KOJIaHbLIa b,

Kokc ra3eH eHey apKbUIbI, TOMEH TeMIIepaTypaaa oHACY apKbUIbl CYTEeTiH OO anabl.
Meicansl, -47.0°C-ta stunes men nponuies, -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 OTBIHBI Ta3UpUKAIHSIIAY .

Karter  oThiHIBI Tasudukanmsiay —reTeporeHai  kartamucciz  mpormecc.  Iporecc
KBUTIAMJIBIFBl  OTTETIHIH, CYTeTiHiH, AudQy3us IKbUIIAMJIBIFBIHA KApThUIAH  TOTBIKTHIPY
MPOIICCiHIH JKbUTIaMILIFbIHA OAaHTaHBICTHI.

C+02¢>C02-Q
C+H20 < CO +H2 +Q

KatTbel oTBIHIBI Ta3ay Ke3iHIe ayaHbl maiganany apkeuisl - 30%CO, 5,0%H2, 4,0%CO02,
1,0%CHz4, 60% N2 6ap ayansl nemn atajgaThlH Ta3 anajibl.

OTBIH - OYJ1 TaOUFU KOHE JKACAH bl KAHFBIII OpraHUuKabIK 3aT. OJ KbITy SHEPrUs Ko3i FaHa
eMeC XUMUSUIBIK OHEPKOCINTIH MAaHBI3/bl MIMKi3aThl OoJbIN TaObuTaAbl. OTHIHHAH Kaydyk,
IUTACTHKAIIBIK Maccaiiap, 0ostyjiap, THIHAUTKBIITap ajibiHaabl. OThIHIAPI6I KOJIaHy OapbhIChIHAA
oJlap/ia ©TETiH MPOIECTEPIiH TYpiHE Kapail sSAPOIIbI )KOHE XUMUSIIBIK ST OOIeIi.

SAnponsl OTEIHAApPIA YPHEPTHUS ayBIP AIEMEHTTEPIIH SAAPOJAPBIHBIH OOTiHYIHIH HOTHKECIHIIE,
Tl  XAMUSJIBIK ~OTBIHAApAA - OJK30TEPMUSIIBI  TOTBIFY-TOTBIKCBI3IAHY  PEAKIUSITAPBIHBIH
HOTIOKECIHe maiia Oonmazpl. OTBIH arperaTThIK KyWiHe OalIaHBICTBI a3, KAaTThl, CYHBIK, aj
IIBIFY TETiHEe OalJIaHBICTHI - TAOWFU XOHE >KacaHAbl Ooybin OemiHeni. OTBIHHBIH MaHBI3BI
epekie. O OHEPKACINTIH Kal cajachlHaa OOJMAChIH, —aybUIIapyallbUIBIFbIHAA, Y
NIapyanIbUTBIFBIH/IA TSI OPBIH ajlalbl.

OTBIHHBIH KYPaMbIH/Ia HETI31HEH KOMIPTEK, CYTEK, j)KoHe OTTEK 0oaapl. KeMipTeKmeH cyTek
HEFYPJIBIM KOIT 00JIca, COJI OTBIHHBIH KBUTY OeprillTik KaOiieTi ;koFapbl 00Ja Ibl.
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Taburarra Ke3/1eceTiH OThIHAAP (aramTaH Oackaaaphl) KepAiH ayachl3 op TYpJl KabaTTapblHIa
OCIMIIK KaJIIBIKTAPBIHBIH IipyiHeH maiaa Oosianbl. OHBI rymMyc (Kapa Imipik) Jen  aTaljbl.
MyHBIH 1HIIHIET1 €H JKachl — IIBIMTE3EK.

[IpiMTe3eK - OCIMAIKTEp KAJAbIFbIHAH XHMHAJIFAH MAcCaHbIH KOMIpre aiHany CaThICHIHBIH
aFaliKel eHiMI. bliaransl Moil, ayaHblH anmacybl Oasy eTeTiH 6arbakTapia MYKTI ©CIMIIKTEp/iH
TOJIBIK  bIAbIpAMaraH  KaJJAbIKTapbIHAH xuHanmagpl.  LpIMTe3ekTiH  TY3UIylHzAE
MHUKPOOPTaHU3M/CPAIH KaThIHACYBIMEH KYPETiH OMOXUMUSIIBIK MpolriecTep O0acThl OPBhIH alajibl.
by nmpornectepien aMmopdTHIK JKaHFBINT 3aT - TyMyc Ty3iiemi. ['yMyc Mesmiepi IMIBIMTE3eKTiH
BIIIBIpay Aopexecin kepceredi. IlIsiMTe3ekTiH maiga Oony yakbIThIHA Kapaid Tyci opTypii
OoJIaIbl.

[IIemMTE3eKTI KaKKaHIA Ky KOl Kaladbl, COHJIBIKTAH OHBI JKEPrUTKTI OTBIH pPETIHJE
konmanaabl. [IbiMTe3ekTi KypFak aitnaca, OipHerne Oaraibl XUMHUSIIBIK OHIMACP OOJIHII IIBIFBIIT,
HIBIMTE3€K KOKCHI Kanaabl. [IIbIMTe3ek KOKChIHIA KYKIPT a3 O0JFaHABIKTaH OHBI )KOFAPHI Carlajbl
HIOMBIH KOPBITYFa KOJIJaHAbI.

Kaz0a kemipiiep - OTBIHHBIH €H KeIl TaparaH Typi. bysl epte 3amaHjarbl araiuTap/blH ecy
MPOLECiHAC aya KaThIChl TOKTAJIFAaHHAH KEH1HT1 TY3UIreH 3artap. MyHail npoliecc Ke3iHae araiil
KYpaMbIHaH OTTEK TEH CyTeK OemiHiN MbIFaasl. JleMek, KamabFbIHIa KeMipTek keoeiieni. Kemip
HEFYpJBIM €pTe TY31ICEe, COFYpJbIM ImIiHIe KeMipTek keOipek Oomanbl. Kazba kemipriepai
TIKeNeH xKaryra /1a, 9pi OTBIHHBIH OarayibIpakK TYpJIepiH — KOKC, CYWBIK OTBIH, T'a3 TYPIHICTI OTHIH
na anmyra aa nadnanadaael. biznin emmizne Kaparannbr men ExiGactysna xemipaiH KOpbI ©Te
KOTl.

KoHpIp KeMip - HIBIMTE3€KTEH THIFBI3JBIFEl JKOFAphl KoHE Maiga OosiraH Mep3iMi y3ak
OCIMJIIK KalJBIKTaphIHAH Ty3ineni. KemipiepmiH immiHAeri >Kackl KaFbIHAH KIIIiCi, KYJ KOIl,
COHJIBIKTaH OHIIPIICTIH XKepiHae KoimaHblianasl. COHFBI Ke€3/1e KOHBIP KOMIp/Al KaTalau3aTop
KATBICBIHIA CYTEKICH apallaCThIPBINT (THAPOTCHIEH - CYTEKTEHMIPIN) KbI3ABIPY AapKbUIBI -
OeH3uHTe, KepOCUHTe, aiHamabIpaabl. COHBIMEH KaTap TYpJi CHHTETHKAJBIK 3aTTap, ra3 >KoHe
TYPJi THIHAWTKBIIITAp OHMAIPY YIIIH KOJAaHaabl. | eHeTHKamblK OenrinepiHe Kapail OHBI THIFBI3
YKoHE OOpITBUIIAK JIeT €Ki TOMKa Oese/i.

Tac keMip - KOHBIp KeMipre KaparaHaa ©CIMIIK KalJABIKTaPBIHBIH KeOIpeK MIipyiHeH
TY3UIT€H, aHFbII Maigansl Ka3oa. KypambiHaa keMipTek Mol 00Jiafbl, THIFBI3ABIFBI KOHBIP
KeMipJeH xorapsl. Tyci -Kapa, Kapa Cyp, ajl CHIPTHI JKbUITBIP KOHE KYHTIPT OOJIBII Kele/i.

AHTpalUT - TYMYCThl Ka30a KypamblHIaFbl KOMIPTEKTIH KaTThl ©3repreH Typl. AHTpanuT
©3IiriHeH TyTaHOAM/IbI, KaCHeTIH ©3repTHeli, OHBI Y3aK YyakKbIT cakrayra Oomansl. OHBI
KOKCTETeHJIe YIIKBIII OPTaHUKAIbIK OHIMJAEp, Maillibl 3aTTap, aMMHUAaK ajblHAJbl. AHTPALUT
YKaHFaHJIa ©Te YIIKEeH XKbUTy Oepei, cost ceOenTi JOMHaA MemTepinae KOIaaHaIbl.

JKanFpImn ciaHer - kep KbIPTBICHIHIAFBI CY OCIMIIKTEPI MEH Cy/Ia TIPIIUTIK €TEeTiH KaHyapJiap
KaJIJIBIKTAPBIHBIH ITPYIHEH TY3UIe/l, cyTerire ote 06aii 60anbl. JKaHFBINI CIaHEITIH KYPaMbIH/IA
COHBIMEH Oipre MUHEPAJIIbI KOCBUIBICTApAA (OKTAC) Ke3/1eCe/Ii.

MyHaii - XbpUTybl Kon OepeTiH Oaraibl OTHIH. bipak OHBI OTHIH peTiHIE Mail/laaHFaHHAH
0acKa XUMUSITBIK OHJIEY apKbUIBI MOTOP OTBHIHBIH MalllMHa MaliIapbIH KHE TYPJi XUMHUSUIBIK, ocipece
ra3 TypiHZeri eHIM/Iep ajFaH Maiaabl.

Taburu Ta3 - Kep KbIPTHICBIHAH OOJIHIN IIBIFATBIH JKaHFBIN ra3. HeriziHme MeTaH KoHe
0acka KaHBIKKaH KeMipCyTeKTepAeH Typaabl. TaOuFu ra3pl ©Te KyaTThl, opi ap3aH OTBIH PETiH/Ae
naiijanaHnyMeH Katap, OpraHUKalbIK CHUHTE3Te, ocipece Kasipri Ke3[e oTe opKeHEeN Kele )KaTKaH
MOJIUMEP 3aTTAPBIHBIH CHHTE31HIE KOJIAHBUIATHIH, YKOJIOTHSIIBIK >KaFbIHAH KOJIAWIIBI IIHUKi3aT
peTiHae KapacTeipraH aa TuiMal. OTBIHHBIH allyaH TYpJiriHe KapaMacTaH OJapibl ©HJIEreHJe
KOJIJIAaHBUIATBIH XUMUSJIBIK OAICTep Typl »Kainmbliama Oombin  keneni. OTbIH - KOFapbl
TeMmreparypaga eHjaedeldi. bya mpouecTi THUAPOTEHETHKANBIK Jen aTaiapl. [pek TiuTiHeH
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aynapranja '"rupo'- or, "reHoc"- MBIy JereH MarbiHaHbl Ounaipeni. TemeHri temmeparypana
OTBIH/IBI KBIIIKBUI, CUITI T.0. peakTUBTEP KOCY apKbUIbl OHICH . MbIcanbl, Oy o/iCTI aFaiTaH
LEJUTI0JI03a, 3TUJI CHUPTIH ally YIUiH KOJJaHaJbl. OHIEy oiicTepl yKcac OOJFaHbIMEH OpTYpJIl
OTBHIHHAH aJbIHATHIH OHIMHIH MeJIepi, KypaMbl 9p Typiai Oonaapl. OTBIHHBIH HeETi3ri
YHEPreTHKAIBIK CUTIATTAMAChIHA -)KaHY KBLTYbI )KOHE DHEPTHSI CHBIMIBUTBIFBI )KaTa bl

JKaHy >KbUTYBI JIen - OTBIHHBIH OipJIiK MaccachblH HEMECe KOJIEMiH aKKaHa TY31JIETiH KbUTy
MOJIIIEPiH alTa bl

DHeprusi CUBIMIBUIBIFBI JICTI - OTBIHHBIH O1pJIiK KOJIEMIHET! MOTCHIIMANIBI KbLTYy MOJIIEPIH
aitragpl. On kejxemMMeH onieHei. KaTTel skoHe CYHBIK OTHIH KYPAMBIH/IA JKAHFBII OPTaHUKAIBIK
3aTTap MeH >KaHOAWTHIH MUHEpayabl 3aT Oemiri Oosanbl. OTHIHHBIH OPTaHUKANIBIK OOIiriHIH
HETI3r1 dJIeMEHTTEpiHe - KOMIPTEri, CyTeri, OTTeri, COHBIMEH KaTap a3 MeJIepie a30T, KYKIpT
koHe T.0. smemeHtrep Kipeai. OTBIHHBIH MUHEpaIIbl OCNIriHe OHBIH BUIFAIIBUIBIFEI JKOHE
OeliopraHuKaIBIK KOCBUIBICTAp, KaJIbIUN, ATFOMUHHMA, TEMIp, KAIWH, HATPUN KOHE METAIAAP/IbIH
CUJIMKATHI, pocdaTsl, CyIbPuATEPI, CyIbdhaTTaphl Kipe/i.

KypambIHIaFbl BUTFAT MEH MHHEPAIbl 3aTTap OTHIHHBIH HSHEPreTHUKAIBIK KOPCETKIIIH
TOMEHJIETIN, KATThl OTHIHIBI TAaChIMAaJayFa KETETiH HIBIFBIHABI ©CIpe/i, OHAECY TEXHOJIOTHSICHIH
KubIHAaTaael. OTBIH KypaMbIHIA KYKIPTTIK KOCBUIBICTBIH KON OOJIybI Ja KOINTEreH 3HSHJIBI
KOpIHICTep TYFbI3aAbl. MbIcaibl, KYKIPT JKaHy Ke3I1HJE arpeccuBTi, TOKCHKaNbIK SO2 Tra3plHa
alfHaJIBIN TIPIIUIIK MECIHE YKOHEe FUMaparTapra 3UsHAbI 9cepiH Turisenl. MbplHa KecTelieH Kenoip
TaOUFHU OTBIHAAPIBIH KYPaMbIH KOpyTe 00Iabl.

Kazipri ke3ne OTBIHHBIH KaXKETTUIITT KbUIAAM ocyle. OHEpKOCINTEepAlH JAaMybIHAH, XaJbIK
CaHBIHBIH KOOCIOiHEH TaOMFU DHEPTropecypCTapIblH, OHBIH IIIiHAE OHAW OHAIPLIETIH, YHEPTHICHI
KeIl, TPAHCIIOPTTA Mai/lalaHaThIH, dCipece Ta3Topi3/l KOHE CYWBIK SHEPIUSHBIH IIBIFBIMBI APTTHI.
Ocbutaif  3JIEKTPOIHEPTUAHBIH KOMNTEN KOJJAAHYbIHAH KeiOip enaepae TaOWFd OTBIHAAD
JKETKUTIKCI3 00s1a 6acTapl, coil ce0enTi MyHalabIH, TAOUFU a3 blH KYHBI apTyaa. by oTbIHHBIH
TYpJiepl TeK MyHail IIbIFapbUIaTBIH elifiepAe FaHa Oap, ojJapibl OCbUIail KeNTel KOJJaHAaTbIH
0oJica, KOpPJBIH a3al0bl MYMKIH. AJl KATThl OTBIHHBIH KOPbI MyHall MEH TaOWFU Tas3Fa KaparaHja
KeTl.
KatTsl OTBIHIBI XUMUSUTBIK OHICY
KaTTel OTBIHIBI ©H/EY KaTAIMTUKAIBIK €MeC TeTeporeH/i IpolecTepre Heri3aeireH. by
MPOILIECC JKOFaphl TEMIIEpaTypaia «KaTThI-Ta3», «KaTTbI-CYWbIK-Ta3» XKyWheciHae, SFHU Ken (asana
Ky3ere acelpbuiabl. Tac kemip koHe OacKala KaTThl OTHIHIAAp KbI3IBIPY OapbIChIHAA Kypaesi
©3repiCKe YIIbIPAU/Ibl, SFHU JKaHaIaH KaTThl, CYHBIK XKOHE ra3 Topi3/l eHimaep Ty3iieai. KarTe
OTBIH/IBI )KOFAPBI TEMIIEPATypaia OHJeY MbIHaIal 91icTepre OemiHeIi:
1) UPOITU3;
2) razudukanys Hemece ra3laHibIpy
3) THIPOTEHU3AINS - TUIPICY
1 TIuponu3 omici - Oy OTBIHABI aya kKibepMmell >kaObIK peakToprapAa KbI3IAbIpyFa HETi3/1eTeH.
Kp13apipy OaphIiChbIiHIAa OTBIHHBIH KOMIIOHEHTTEPIHIH KYpPBUIBICH TEPEH XUMMSUIBIK ©3Tepicke
yiipipaiiapl. [Tuponu3 ke3iHAeri XUMUSIIBIK ©3Tepic - OyJI YIKeH MOJeKyJIalapAblH Killi
MoJIeKyasapra OeniHyi. bemiHy kesinme maiga OoyifaH eHIMIEP CKIHINI PET ©3repicKe
YIIBIpAaWIpl, SIFHU TMOJMMEpU3AlUATIAHAAbI, KOHACHCALUATAHAAbI, JCalKUpJICHEIl >KOHE
apoMaTH3alusUIaHaabl. AJBIHATBIH OHIMHIH KOJIAHBUIYbIHAa OaMIaHBICTBI MHPOIHU3AL 9p TYpIi
TEeMIIEpPaTypaHbIH apaibIFbIHAA KYPri3edi:
a) TOMEHT1 TeMIlepaTypaja >KYpri3ijeTiH MHPOJIU3Al - JKapTbulail KOKCTey jaen atainsl. O
500-800°C TemmepaTypasa xKypei.
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6) XKoFaps! TeMIepaTypana JKypri3ileTin THpomm3/i - KokcTey fen artaiimst. On 900-1050°C
TEMIEpaTypaaa Ky pei.

2. Tasudukanus - Oy KaTThl OTHIHHBIH OPTaHUKAIIBIK OOJIIrH KAHFBIII Ta3Iapra aHaIepy. by
npouecc 1000°C Temmeparypaja ayameH, cy OybIMEH HeMece ONapiblH KOcCHaaapbMeH
TOTBIKTBIPY apKbIIBI Ta30Tr¢HEPATOP/Ia JKY3€eT'e aChIPhUIAIBI.

3. Tuaporenmsanis - OY1 KaTaIM3aTop KAaThICHIHIIA, )KOFaphl KBICBIM MEH TeMIIEpPaTypajia, OThIH IbI
CYTEKIeH OHJIEY apKbUIBI KYpPETiH mportiecc. [mapriey OapbiChiHIa OTBIHHAH CyTerire Oait
YKaHa OHIMIEp Ty3UIeIl.

Kokcrey npoueci 6apbichinga, sFHu aya xioepmeii 900-1100°C temmepaTypana Tac kemipai
KBI3JIBIPFaH Ke3Jie, HEeri3ri TopT 3atr Ty3uiedi, KaTTel KeMip/ieH TY3UITeH OHIMIEP/IiH arperaTThiK
Kyl opTypii Oosazpl: KaTThl ©HIM-KOKC, CYWBIK OHIMIEP - Tac KOMip HIaWbIpbl, MIMKI OSH30I1,
HIAKBIP aCTHI CYBI, Ta3/Ibl OHIM - KOKC Ta3bl.

Kokc - kapa, kartel, keyek Mmatepuan. OHBI MeTautyprusiga, razuduxanmana, Kaablui
KapOuIiH OHIIpYAe KOJITaHAbI.

Tac xemip maibIpsl - TYTKBIP, CyJIaH aybIp, Kapa-KOHBIP, ©31HE TOH Hmici Oap cyibIK 3aT. Tac
KOMIp HIalbIpbIHaH O€H30J1, TOJIYOJ, KCHIIOM, (heHOII, KPe30Jl, MUPHIMH, HACTAIIH, aHTPAIICH JKOHE
0acka J1a MIaCTUKAIBIK MaCCaHbI OHIIPYTe KepeK 3aTTap alaibl.

[uki 6eH30:1 - KYKIPT KeMipTeri, 0€H30JI, TOJIyO0JI, KCHIIOJN KoHE 0ackKajia 3aTTapJaH TYPasbl.

[aifbIp acThl Cybl - aMMHUAKTBIH KOHE aMMHUAK TY3/IapbIHBIH AJICI3 CyJbl epitinaiepi. [laiibip
acCThl CybIHAaH aMMHUAKTBI OOJIIIT aJIBII, THIHAUTKBIII OHIIPICTEPiHIE KOJIAaHAIbI.

Kokc rasel - cyreri, MeTaH, 3TWJICH, KOMIpPTeri OKCHJl, a30TTaH Typaabl. Omapasl OTHIH >KOHE
OaraJibl IIUKi3aT PETiHE NMaliaana bl

Koxcrey nporeci 1735 sxpuibl Aurmmsiia msFapbuiisl. XX FachIpiblH OpTachiHA JI€HiH KOKCTI
TeK METAJUTypTHUs/ia IIOWBIH aly YIIH FaHa OHMAIpAl. AJ Tac KeMip MaWbIPBIHBIH, IIHKI
OCH30JIBIH OyJapblH KOHE KOKC Ta3blH, aMMHAKTBl aTMocdepara IIbIFaphI kKiOepai Hemece
nemTe eopreai. XIX FachIpAbIH EKIHII JKapTHICBIHAA OEH30JIJIaH HHUTPOOSH3ONIBI JKOHE
HUTPOOCH30JIaH aHWJIMH]II CHHTE3/ICY KOJIbI alllbIIIBI. ByIT sKaHAIBIKTap IbIH AllbLTYbI OOMBIHIIA
AHWIMH - OOSFBIIN OHEPKICIOIHAE, (apMaIleBTUKAIBIK >KOHE JKAPBUIFBINI 3aTrap OHIIpY
OHEepKaCciOiHAe Heri3ri mukizat 6onbin caHanasl. Cos cebenTi Tac KeMip MAWBIPhIH KOHE HINKi
OCH30/I/IBl  KaJABIK PETIHJE TachIMAJJaIl, HETI3T1 JKOHEe MaHBI3bl OHIM pETiHAe KoJaaHa
Oactaael. COHBIMEH KOKCXUMHUS OHJIIPICIHIEC KOKCTICH KaTap OCH30J1, TOJIyO, KCHIIOM, HaTaJvH,
aHTpareH, peHoJI JkoHe OacKa /1a eHIMIEp ajbiHa 0acTabl.

Hlukizar peringe kokcteyre «K» mapkanbsl kemip KoimaHbeuiaabl. «K» mapkambsl kemip
JKOFapbl TEMIIepaTypajia >KaKCchl OPTEHIN, KEYeKTI jkoHe Oepik KOKC Ty3edi. 1 TOHHa Kyprak
kemipaer 700-800 kr kokc, 25-50 Kr TackeMip CMOJACHI )KOHE KypamMblHAa 3 KI' aMMHaK JKOHE
10 xr muki 6en30ib1 6ap 300-350 M ra3 ambIHaIbI.

XKaprbutaii KOKCTEy IEreHimi3 - KaTTbl OTHIHHBIH TOMEHTT COPTHIH (Tac »KoHE KOHBIp KeMip,
claHenTap) ToMeHri Temnepatypana (500-550°C) ayachl3 KbI3AbIpy MpPOIIECi.

XKapreinail KOKCTeYIiH OHIMIEPi - )KapThlIail KOKC, MANBIP XKOHE T'a3.

Keli0ip KaTThl OTBIHIAPIBI )KAPThLUTAH KOKCTEY OapbICHIHIAFBI TY3UITCH OHIMIIEP IiH CUTIaTTaMachl
TOMEHJICT1 KECTeIe KOPCETIITeH.

Kokc ras3pin enzey. Koke kamepachiHaH IIBIKKAH Ta3fbl - Typa KOKC Ta3bl Aen ataiasl. Typa
KOKC Ta3blHAaH TAacKeMip MIANBIPBIH, MIAWBIP acThl CYBIH, aMMHAKThI, OCH30JI >KOHE OHBIH
TOMOJIOTTapblH, HaTaINH, KYKIPTTI KOHE LMaH/bl KOcbUIbIcTapabl Oemin amyra Gomanbl. Ockl
KOCBUIBICTapJIaH Ta3apThUIFAH Ta3lbl Kepl KOKC Trasbl Jem aTaiapl. KOKC Ta3elHBIH Kypambl -
CyTeri )koHEe METaHHaH TYPabl.
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OTBIHIBI Ta3MaHABIPY - OYJI OTBIHABI OHICYIIH TaHBIMAABI MPOLECTEpiHiH Oipi. by
MPOIIeCC Ta30re€HEpaTop ammaparbiHia >KYpri3iieai. AJBIHFAH Ta3 - TEHepaTop Ta3bl eI
aTanmaapl. ['eHepaTtopaarkl OTBIHIBI ra3ra alHAIIBIPY VINIH TEHEPAaTop apKbUIbI aya HeMece Cy
OybIH ypaeimi. bym Kke3me ayaHbIH KypaMbIHIAFrbl OTTETl HeMece Ccy Oybl OTBIHMCH
(kemipterimen), orrerimen apekerrecin kemipreri (1) okcumin Ty3emi.

2C + 0, > 2C0 + Q

Ocsl mporiece GapbIChIHA ayalibl TeHepaTop rasbl Ty3iaeni. by ke3ne ayaHbIH KypaMbIHIaFbI
OTTET1 KOMIPTETIMEH OpEeKeTTeceMdl, ajll a30T e3repicci3 Kajalpl. Ayajbl T€HEpaTop Ia3bIIbIH
Kypambi 34,7 11 kemipreri (1) okcuaineH sxoHe 65,3 % a30TTaH Typabl.

Erep reneparopra cy OybIH OepeTin 0oJjica, OHJa CyJIbl TeHEPATOp Ta3bl TY3Ie .

C+H0->CO+H,-Q

CoHJIIBIKTaH T'eHepaTop Ias3bl XMMHUS OHEPKICIOIH/IE MIMKI3ATThIH JKOHE JKbUILY 3HEPIUSCHIHBIH
K631 0okl TabbuIa b, ['a3aanapIpy npolecinae reneparop raspiaa kemipreri (1) okcumi xone
cyreri Meinmepi kem Oosanael. On yIIIH MblHA peakUUsUIapAarbl TeNe-TeHAIKTI OHFa Kapail
BIFBICTBIPBIIL, AKOFAPhI XKbUITAM/IBIKTA KYPri3y KEpeK:

2C+0, »2CO0+Q
C+H,0->CO+H,+Q

byn peakuusiinapaarsl Tene-TEHAIKTIH BIFBICYBl TEMIIEpATypaFa, KbICHIMFA TOYEJAi KOHE
onmapabiH ocepi Jle-lllatenbe NPUHLUIIIMEH aHBIKTadaAbl. ODK30TEPMUSUIBIK peakLusIapaa
ra3fjaHaplpy J9pPEXKECIH IKOFapbulaTy VIIIH TOMEHI1 TeMIleparypa, aji dSHIOTEPMHSUIBIK
peakuMsiIapia SKOFapbl TemmepaTypa KaxkeT. JKorapbliarbl peakiusuiapia peakiysIacyIlbl
3aTTap/IbIH KeJieM1 ece *KYPETIHAIKTEH KbICBIMHBIH JKOFapbLIaybl oCep eTHeiai.

["a3nanaplpy KbUIIAMABIFBIHA HPOLECTIH HOTHXKecI Kem acep ereni. KaTrTel OTBIHHBIH
ra3naHybl rereporeHiai npouecc. JKorapbplgarbl peakUUsUIapAblH — KbUIIAMIBIFBIHA  KaTThl
OemekTiH OeTKl KabaThlHA KeNeTiH OTTeriHIH Tuddy3us KbUIIaMIbIFbl HEMECE Ta3 aFbIHBIMEH
KEJIETIH Cy OyBIHBIH XbUIAAM/IBIFbI )KOHE opeKeTTecylll (a3anapAblH 0eTKl KaOaThIHbIH KaHaCYbI
ocep erenmi. [a3maHApIpynbl >KOFapbl SKbIamMabIKeH okyprizy ymiH 1000°C  rtemmnepatypa
KOJIIaHbLIa/ibl. Byn Temneparypaaa peakuus sKbUIIaMIbIFbl ©T€ KOFaphl, COHIBIKTAH Ta3JaH/IbIpy
MPOIIECIHIH JKANMbI JKbUIAAMIBIFBl peareHTTepAiH Iuddy3us KbUIIaMIBIFEIMEH AHBIKTAIABL.
byn mpouecc nmuddy3usnpik aitmMakra oTesl, OHbI KOOIHECEe Ta3 aFbIHBIHBIH >KBUIIAMIBIFBIHBIH
KOTepLITyiMeH aHbIKTal bl Erep KaTThl OTBIH/IBI YCaKTaca, OH/a XKbUIIaMIbIK eceli. JKorapblaarsl
peaxius HoTIxkeciHae Ty3inren CO xkone H2 Oip-OipimeH opekerrecesni:

C+2H, - CH, + Q
CO + 3H, » CH, + HO + Q

byn peaknmsutap KejieMiHiH Kimmipendyi apKbUIbl JKYPEHdi, COHABIKTAH TEIMe-TeHIIKTI MeTaH
ay OarbpIThIHA Kapal BIFBICTHIPY YITIH KbICHIM KOJIIAHBLIA b,

4. Mo cTpauusiJibIK MATEPUHAJI:

- KECTE;

- nmpe3eHTanyst Microsoft Power Point.
5. 9neduerrep

Heri3ri:
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Ka3ak Ti1iHge
1. Xumusanslk TexHomorusi Herizaepi: okynsik/ bl. K. Toibaes [xk. 6.]; KP BFM. - Anmartsr :
JKUIC PIIBK "Mayip", 2011.-296 6et.- (KP JKorapbl OKy OpbIHIApbIHBIH KaybIMIACTHIFbI).
2.XuMusl eHIPICIHIH HETi3r1 HpouecTepi MEH anmapaTTapbl: 3epTXaHalblK MPAKTHUKYM: OKY
kypaussl / 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 TiTiHAE
4. Kaxupora, H. K. OcHoBbI ¢dapmaneBTuueckord OuorexHosoruu: yue6. mocodbme / H. K.
XKakupona, H. K. baiizonnanos, 3. b. Cakumoa. - Anmars! : U3a-Bo KasHMY, 2008. - 256 c.
5.Kakupona, H. K. O6mas xumuueckast texrojorus: yue0. mocooue / H. K. XKakuposna. - ; Pek.
VYu4eb.-metoauua. Coserom yH-Ta uM. C. JI. Achenauspona. - Anmartsl : OBepo, 2013. - 119 c.

3JIeKTPOH/IbI OachLIbIMAAP:

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

KAO ss1ekTponabl pecypcrap
Dnexrponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecniyOiinkaHckas MeKBY30BCKasl aJieKTpoHHast oubauorexa (PMOB) — http://rmebrk.kz/
[{udposas 6udaunoreka «Aknurpressy» - https://www.aknurpress.kz/
OnekrpoHHas Oubanoreka «dmurpady» - hitp://www.elib.kz/
Dnurpad - moprajz MyJIbTHMEIUNHBIX yueOHukoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(GOPMAIIMOHHO-TIPaBOBas cucrema «3any - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

6. bakpliay cypakrapsl ( Feedback kepi 6aiisianbic):
1. MaHpI316I MyHal OHJICY OHIMIEPI:
A) GeH3UH, KEpOCHH, Ma3yT, Malllaylisl Maiiap
B) 6en30m, KyKipT KbIIIKBUIBI, Ma3yT, THTIC
C) Gen3uH, Ba3eauH, Ma3yT, aMMHUAK
J1) xanbiuit cynbdarel, OEH3UH, COJIP MaKbl
E) Gensun, kepocuH, 6eiopraHuKaIbIK3aTTap
2.MyHaie1 O1piHII peT OHAeY Heri3i:
A) Genex (ppakuusIaabIH KaliHay TeMIlepaTypalapbIHbIH albIpMAIIbIIBIFBI
B) Oesiek XUMUSIIBIK peaKIUsIIAPABIH TEMIIEpaTypajapbIHbIH ailbIPMAaIIbUTBIFbI
C) opraHuKaIbIK XoHe OeffopraHuKaIbIK KOMIIOHEHTTEP/IiH opeKeTTeCyi
J1) Oenex dpakuusiap MEH KocraiapablH 100°C-ne KaifHaybl
E) kaTtanu3atoipiH ’9HE KICBIMHBIH KaThICYBIMEH BIIBIpAYhI
3.MymHaiinsl Gpakuusiiapra 6exy mporeci:
A) pextuduxanus
B) nonumepuzanus
C) cononumepuzanus
M) mnatgopmMuHT
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) nathopMuHT

B) nonumepuzanus

C) cononumepuzanus

) abcopOuus

E) ancopOmus

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

B) 350°C neitin

C) 450°C neitin

1) 350-500°C

E) 220°C neitin

6. KaTThl OTBIHHBIH TEXHOJIOTHUSIIBIK KOPCETKIMITEPI:
A) BUIFaNABUIBIK, KYJIUTIK, YIIIA 3aTTap

B) ymma 3aTTap, *Kbutyra TO3IMAUTIK, bIIFAJIIBUIBIK

C) KyNIiTiK, TAHIAYIIBUIBIK, BUTFAIIBUIBIK
J1) BLIFAIIBUIBIK, TAHAAYIIBUTBIK, KYJIIUTIK

E) burFanapuibiK, )KbUTyFa TOIMAUTIK, KYJIIUT

7.TaOuru OTHIH:
A) Tac xemip, Taburu ra3

B) KoKc, KOHBIp KOMip

C) kepocuH, coJiip Malbl
J1) arar, >kapThuIaii KOKC

E) 6en3uH, comnsip Maiibl

8.XKacaunzpl OTbIH:
A) KOKC, KEpOCUH

B) murpoun, myHaii

C) rac xemip
J1) Taburu a3, orTeri

E) myHnaii, aram

9. KaTThl OTBIHHBIH YHEPTETUKAIIBIK KOPCETKIIIII:
A) 1 Kr OTBIHIBI J)KaKKaH Ke3/1e OOHeTIH KbUTYIbIH Moepi (kI )
B) 1 11 OTBIHZIBI OTBIHABI XKaKKaH Ke3/¢ OOIHETIH KBLTY IbIH MOJIepi (KMOJIb)
C) 1 Xr OTBIH/BI )KaKKaH Ke3/ie 06JIIHETiH KbUTYIBIH MoJIIIepi (KMOJIb)
J1) 1 1 OTBIHABI OTBHIH/IBI )KAKKaH Ke3/1e OOJIHETIH KbUTYAbIH Meepi (k/[x)
E) bUTFamabpUIBIKTEIH, KYJIUTIKTIH JKOHE VIITA 3aTTaIbIH KYpPaMbl

10. Taburu oTeIHAAD:

A) Tac jx9He KOHBIp KeMip, arall, TaOuFru ra3, MyHai

B) Tac >xoHe KOHBIp KeMip, aralll, KepOCHH, COJISIP MaMbl

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

J1) Tac >)xoHe KOHBIP KOMip, KOKC, aFalll, TaOuFy ra3, MyHai

E) Tac »xoHe KOHBIp KOMip, jkapTblUIail KOKC, KOKCTHI Ta3

Hapic Ne 9

1. TaxwipbiObl: OpraHukajiblK 3aTTapAblH TexHoJoruscel. [lonmmepsi MaTepuangapblH
TEXHOJIOTUSCHI. BHOTEeXHOIOTHSL.

2.Makcat: biniM amymisutapra OpraHUKanibIK 3aTTap Typajbl XKajlbl MOJIIMET, OpraHUKAIbIK
3aTTapblH OHIEY 9ICTEp MEH TEXHOJIOTHACH Typallbl OimiM Oepy.

3.Jopic Te3ucrepi




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH meanunHa akaaemuscol» AK AO «IOxHo-KasaxcTaHcKas MeAULMHCKas aKkaaemMus»
dapMaleBTUKAJIBIK JKOHE TOKCHKOJIOTHSIIBIK XUMUS Kadepachl 044 -55/
«OKanmsl XMMUSTIBIK TEXHOJIOTUs» [IoH1 OOMBIHINA Jopic KelleHi 73 OerTig 61 Geri

Jlexuws sxocnapsl :

. Heri3ri opranukanslk CHHTE3 OHIMAEPI.

. OpraHuKabIK CHHTE3/1¢ KOJJIAHBLUIATBIH THIITI XUMUSUTBIK TEXHOIOTHSUIBIK TIPOIECTEP.
. MeTtanoun enipici.

. DTaHoJI eHIpiCI.

. ’Korapbl MoJeKy1ajabl KOCBUIIBICTAP TYpasibl KAkl TYCIHIK.

. [Tormmeprepaix Kypambl MEH KaCHETTepI.

. [Tomumeprnepai CHHTE3ACYTIH d/IiCTEPi.

. [lmacTukansiK MaccanapIblH TEXHOJIOTHSICHI.

. buorexunosnorus.

O N~NO Ol W —

Heri3ri nemece aybip opranukaibik cuate3 (HOC) gen caiblCThipMalbl TYplie KYPbUIBICHI
KapamnaipiM, ©Te YIKCH MeJIepAe OHMIPUICTIH MaKCaTThl ©HIM JKOHE OpTraHUKAaJBIK
TEXHOJOTHSHBIH 0acka camalapblHAArbl >KapTbhUlail eHIM peTiHAe MaiJalaHbUIaThIH
OPTaHHUKAJIBIK OHIIPICTIH KUBIHTBIFHI ICTT aTallabl.

OraH aTaThIHAAP: CYMBIK OTHIH, MalJaUThIH Maliap, epITKIIITep MEH dKCTpareHTTEp,
MOHOMEpJIEp, TMOJMMEpP MaTCpUAIAPBIHBIH  IIACTH(PUKATOPIAPHI,  MECTUIUATED IKOHE
OCIMIIKTEepZIl KOpFay Kypajiaapbl oHe Oackamap kataapl. JKapTeulaii eHIM peTiHIe
KOJIJAHBUIATBIH: STWJICH, MPOIMWIEH, OCH30J, METAHOJ, 3TaHOJ], AIbICTHUATED MEH KETOHIAp,
OpPTraHMUKAaJbIK KbIIIKbLIAAP.

Omnap naitnananysina OaillaHBICTBI OJApAbI €Ki TOTKa Oemei:

- apaibIK eHiMIep, 6acka 3aTTap CHHTE31H/1e MailanaHbLUIadbl;

- MaKCaTThI MaiJalaHbUIATBIH HET13T1 OHIMIEP.

HOC rtexHonorusicblHa  OHBIH  MPOLIECTEPIH  JKaIMbl  XUMHSUIBIK  TEXHOJIOTHS
IpOIIECTEPiHEH epEKIIETeHTIH epekiIenikTepre ToH. Onapra )KaTaTbIHAAp:

1. OHuipicTIK MPOIECTIH KO HYCKAIbUIBIFBL. O Olp KarblHaH, IIMKI3aTTBIH Op TYpJi
TypJepiHeH anyra Oomanel. CoHmaii-ak Typii eHiMIi Oip mIMKi3aTTaH aimyra O0omansl. Mbicalsl,
STWJICHHEH 3TaHOJI, BUHUJIAIIETAT, CipKe KBIIIKBUIBI KoHE Oacka eHIMAep ainyra 6oaibl.

2. TeXHOJOTHSIHBIH KOTICTATUSITBUIBIFBI. bacTamnKel MIMKI3aT OJIaH KapThUIail OHIM, OJaH
JMaiiblH OHIM alibiHa/bl. MpIcanbl, TaOUFU Ta3[aH - STUJIEH - dTHJIEHHEH — JTWJIEH OKCHUIbBI -
ATUJICHIJIMKOJIJIAH - JIABCAH aJIbIHA/IbI.

3. ApanbIK eHIMJAEPIiH KYPYiHIH KOIl MapmIpyTThUIBIFEL. Bipaed eHIM amyaplH MYMKiH
00JTaThIH TEXHOJIOTHSUIBIK YJTICiHIH yJIKeH caHbl xoHe HOC ammapaTTapsl MEH NpOIECTEPiHiH
KOIl TYPJLIIT J)KOHE CAaHBIHBIH KONTUTIriHe OaimaHbICThl. COHBIMEH, MBICAJIBI, allCTHIICH YKOHE
cipKe KbIIIKBUIBIHAH BUHHIJIAIETAT ally OHIpici YIIIiH.

C2Hz2+ CH3COOH = CH2=CH - OCOCH3s

4. Typiii TEXHOJOTHSUIBIK MPOLECTEP/Ii, KOHIBIPFbIUIAp MEH OYTIH OHAIpicTepAi, OipbIHFai
TEXHOJOTHSIMEH e3apa OalIaHBICTBI, JHEPIWsT MEH WIMKI3aTThl TOJIBIK TNaiiianaHy YIIiH
KAIBIKTApIbl  YTUIU3AIUsIay, KYPBUIBICTBIH KAIUTAIbJBIK HIBIFBIHBIH KBICKAPTY apKbLIBI
KOOIIEpaTUBTEY >KOHE >KMHAKTay. MbICallbl, OCBIFAaH YKcac OHMipic yHbIMAacThIpraHaa Oip
KOMOWHATTa  JTWJIEH  HETi3iHAEC  ameTajgpJeruj, Cipke  KbBIIIKbUIbI,  BHHHJIAICTAT,
MOJIMBUHUJIOYTUPAITB JKOHE OacKa eHIMIEp OHIIPLTYl MYMKIH.

5. TexHONOTHUSIBIK TapaMeTpiIepAl o CaKTayAbl KaMTaMachl3 €TETIH, ©HIM CarachiH
JKOFaphl YCTayFa MYMKIHIK O€peTiH, OHIIPICTIH >KOFaphl JOpeKesIi aBTOMATThLIbI.

6. Kocapnanran mpouectep/i nainanany. byn skepae OipHemie peakiusuiblK MpolecTep
MEH 3aT aJiMacy TporuecTepi OIpIKTIpiIreH 00Tyl KEPEK.

OpranukaiblK CHHTE3/IE KOJAHBIIATHIH THITTI XMMISUTBIK TEXHOJIOTHSIIBIK IPOIIeCTEeP.
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1. lanorenaey mpoiecTepi MeXaHMU3MI1 €Ki TONKA OeJIIHEeI]: 1)

paguKaabl - TI30EKTI,
2) MOHJIBI - KaTAJTMTHKAJIBIK

2. l'uaponus, ruApaTanus, Jeruaparamnus, dTepuduKamnms KoHe aMHITEY MPOLIeCTEP.
Orepudukanus - Kypaenii 3pupiaep MEH Cy Ty3Uly Inpoueci. AMHUITEY Ke31HJ€ KbIIIKbUIIBIK
aMUJTEpl CUHTE3/IeNe/I1, OHBIH Kepi OaFbIThI — aMUATIH KBIIIKBLUIFA THIPOJIN3ACHY1:

AnKuiiey Ke3iHAe OpPTaHUKAJBIK XKoHE OeMOpraHuKaIbIK 3aTTapIbIH MOJEKYJIAChIHA ATKHIACD
TONTApbIH eHT13e/1. MbIcalbl,
1) KemipTek aTroMbl OOMBIHIIIA ATKUIACY
2) OTTEK XoHE KYKIPT aToOMIapbl OOWBIHIIIA aTKHIIILY
3) A30T aTOMBbI OOUBIHINA ANTKHIIILY.
3. Cynearray, cyabdupiey xoHe HUTpIIEY MPoIecTepi.
Cynbdarray - ke3iHme Kypaem 3QupiepiH, XJIopcyabdoH, aMuaocyibdoH xoHe SO3 KyKipT
KBIIIKBUTBIMEH TY31Ty PEaKIUsChI KYPEIi.
Cynbuprney - ke3iHae CyabQOKBIIKbUIIAP JKOHE OJIAPIBIH TYBIHBLIAPHI ATBIHABL.
Hutpiiey - ke3iHe HUTPOKOCHUTBICTAP CHHTE3ICIIC/].

4. TOTBIKTHIPY MPOIECTEP] - OPTrAaHUKAIBIK NIEH MYHAWXUMHUSI CUHTE31H/IE O6T€ YIKEH MaHBI3IbI
nporiecc. TOTBIFY TOJBIK JKOHE TOJBIK eMec 0onaabl. TONBIK TOTBIFY Ke3iH/Ie 3aTThIH JKaHYbIHAH
kemiptek (IV) okcumi xxone cy ty3ineni. CsHs + 502 — 3COz2 + 4H20
OpraHuKabIK CHHTE3/IE TOJIBIK €MEC TOTBIFY/IBIH 3- TOOBI Oap.

1. KemipTek Ti30€rin y30€i TOTBIFY .

2. JleCTpyKIUSIBIK TOTBIFY KE31H/Ie KOMIPTEK Ti30€TiHIH Y31Iyl apKbUIbI XKYPeIi.
3. Bacramnkpl peareHTTEp IiH MOJIEKYJIajJapblH OalIaHbICTBIPATHIH TOTBIFY
bBapibik *armaiijana TOTBIKTBIPY areHTTEPi PETiHAE OTTETi, a30T KBIIIKBUIBI XKOHE TICPOKCHITED
KOJIJaHBLTAIbI.
Panukanp! - Ti30€KTi TOTBIFY 3- TOINTHI IPOIECTEPACH TYPaIb:
1. [Tapadurmap MEH OJIApABIH TYBIHIBUIAPBIHBIH TOTHIFYHI,
2. luxtonapauHep MEH OJIAP.IbIH TYBIHIBIIAPBIHBIH TOTHIFYHI,
3. AnKuiapoMaTHKANIBIK KOMIPTEKTEePAiH OYHIpPIiK Ti30€KTEepiHiH TOTHIFYHI.

ByJ1 TOTBIFY peakuusIapbIHBIH OHIMI THIPOKCUATEDP, CIUPTTEP, ajbIeTHATEep, KapOoH
KBIIIKBIIAPEl MEH OJIAPJBIH aHTUAPUATEPl. ATalFaH NPOIECTepAl KbUIIaMAATy MaKCaThIHIA
YKOHE OHIM HIBIFRIMBIHBIH TaHIaMaJIbIFBIH KOTEPY YIIIiH KaTaTu3aTopiiap KOJIJaHbLIA b

OHIM caylachlH XKOHE OHIIPICTIH AKOHOMHKAJBIK THIMIUIITIH apTThIpyFa OarbITTalIFaH
HOC enepkociOiHiH HETi3ri AamMy TEHACHIUSIAPhl IMIUKI3aTThl, SHEPTHSIHBI YHEMICYMEH KOHE
KaIMATAJIIBIK IBIFBIHAAPABI TOMEHICTYMEH OaiiaHbicThl. OapbIH MaHbI3IBLIAPHI:

1. TaObLTyBI OHAl KOHE ap3aH IIMKI3aTThI MAi1aTaHbUIAThIH JKaHa TEXHOJIOTHSUIBIK MPOLIECTeP/i
KYpy.

2. CuHTE3iH TIKEeJIeH 9JIiCiHE OTY.
3. Tanmamansl KaTanau3aTopiapIbl Maianany apKeUIbl IPOLECTEPIIH TaH1aMaJIbIFbIH.
4. OHAIPICTIK caThlIap CAaHBIH KBICKAPTY.
5. AmnmapaTTelH KyaT OIpJIriH apTTBIPy JXKOHE COHBIH €Ce0iHEH KalMTaJIbIK IIBIFBIHIAP/IbI
TOMECH/ICTY.
6. ArperarTapIsIH naiaibsl acep KodQpPHUIMEHTIH apTTHIPY.
7. ExiHII PeTTiK SHEPrUsl pecypCTapblH MalJallaHy JKOHE YHEPTHs TEXHOJIOTHSIIBIK YITLIepiH
€HT13y.
Metanoua enaipici
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Meranon (metun cnupti) CH3OH kaiinay temmepatypackl 64,65°C, mekTi pykcar
erinerin konnenrtpauus (IIJIK) 5 mr/m®, ymwl cnupt, kpucrangany Temmeparypacel - 97,9°C
koHe THIFbBIFBI 0,792 /M2, TYCCI13, XKEHLJ.

Kazipri Tanma mertaHon eupipici cuHTe3 - raz (CO+H2) Hemece kemipTeri OKCHIl
naiiianaHy apKbllbl METAHOJ ©H1IpiciH exAipeni. OnapIbIH HEri3ri OarbITTaphl.

1. Kewmipcyrekrepain cuntesi. ®@umep xone [.TpomuH omici aem aramajasl. MOTOP
OTBIHBIMEH CHHTHH]II 2Ty MaKCaThIH/IA:

nCO + (2n+l)Hz — CnHan+2 + NH20

2. Okcocunre3 Hemece ruapodopmunenaipy. byn omic OoiibiHIma  GipiHII pPeTTIK
CIUPTTEP/Il XKOHE KbIIIKbUIIAP/IbI ayFa 00Jabl.

3. ANKeHJepAeH, alleTUICH JKOHE CHHUPTTEPAEH KapOOH KBIIKBUIIAPHI KOHE OJIAP.IbIH
TYBIHJIBUTAPBIHBIH cuHTE31. B.Penme omici memn atanaapl.

4. bipinmi perTik ciupTTepain cuntesi. [latap oaici aen aTanmaabl.

MeTaHon CHHTE31HIH (PHU3UKa - XUMUSUIIBIK HET131epi

Byt cuHTE3 Ta3/npl KOJMAAHBUTY apKbUIbI JKYPETiH T€TePOreHl - KATAIUTTIK KaWThIMJIbI

IK30TEPMHUSITBIK PEAKIIHS OOJIBIT TAOBLIA B
CO +2H2 — CH3OH - Q

PeaknustHpIH KBUTYBI TEMIIEPATYPA KOHE KbICBIMHBIH )KOFAPhLUIAybIMEH OCE/I.

[IpomectiH TemmepaTypachl HETi31HEH KOJIIAHBUIATHIH KaTaJIM3aTOPIBIH AKTHUBTUIIrIHE
Gaitnanpictel sxoHe 250 - men 450°C neitin mamanga Gonaael. KatanusatopiapasiH KypaMbIHAA
MBIPBIII - MBIC - ANIOMHHMH okcuarepi 6omamsl. Omap 250 — 300°C-ta xome 5 - 10 MIla
KBICBIM/IA )KYMBIC 1CTEHII.

MetaHon OHIPICIHIH TEXHOJOTHUIAPHI 3 TOTKA OOJIIHE/II:

1. 2Korapsl KbICBIMJIAFBl CHHTE3 IIUHK XPOMJIBI KaTaTH3aTOPJIap/Ia dKYMBIC ICTeUTIH.
2. TemeHri KpICHIM/IA JXYPETIH CHHTE3 IIMHK — MBIC-aJJFOMUHUII KaTalu3aTopiap/a KyMbIC
ICTEHTIH.
3. Ym daszanel kyiene JKYMbIC ICTEHTIHIEP - Ta3abl-CYMBIKTHIK-KATThl KaTaJIH3aTop
KaTBICBIH/IA.
MeTaHOIBIH Kol MeJIepi popmanbaeru anyra sxyMcaiansl. Kypaeni opranukaibik 3Gpupiep,
OpTaHUKaJBIK )KoHEe OeHopraHUKaIbIK CHHTE3 OHIMIEPI.

OTa”on eHuipici
DrtaHon (MeTHIKapOHHOM, 3T CIIMPTi) KaliHay Temmepatypackl 78,4°C, e3zirinen sxaHy
temmneparypachl 422,8°C, mexti Mymkin konnerTpanuscs (ITIK) - 1r/m3,
DTaHOJIBI ATY/IbIH OHIPICTIK ToCcUIAEP1

1. DruieHHIH ruapaTanysUIanybl (CHHTETHKAIBIK ATaHOJ-I1em aTanaibl);

2. Aramtel ruaponusaey (ruapousai staHon-1laen arananp);

3. Kpaxmannmer kantray (depmeHTaTHBTI Hemece Tamak dtaHoiubl —llI men

aTajajpl);
4. Cynwsdwurtri cintini enjey (cynspurti 3tanon-1V nen atanausi).

DTaHOJIBIH MIBIFBIMBI ITUKI3AaTTHIH TYpiHE OaimaHbIcThI (1 TOHHA MIMKi3aTKa JIUTPMEH):
OtuieH yuniH - 740 7;
Kapronran - 93-117 1;
bunait noninen - 185-361 x;
Aramrran - 160-200 i;
Cynb¢utren - 90-110 .
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XKanms! ankenepre cyJibl KOCy apKbUIbl 3TaHOJI Iy €K1 9ICIEH XKYpeai:
1)AnkuncynbgaTTap apKbUIbl, OHBI KYKIPT KBIIIKBUIABIK THAPATAIMSICH ACTI aTalbl.
2)Karanu3aTtopIplH KaTBICYBIMEH CYMEH OpPEKETTEeCYi apKbUIbI, OHBI TIKEJICH  THApaTanusiay

el aTaibl.

KyxkipT KbIuKbUIIBIK THIpaTars mpoteci 40-50%-re aeiiin CyHbIKTaIFaH KYKIpT KbIIIKBUTBIHBIH
epITIHIICIH TNalIajaHFaHIbIKTaH JKOHE Maija OOJFaH CIHMPTTI CYChI3JaHABIPYFa KON YHEpPrus
HIBIFBIMBI  OOJTFAHABIKTAH, OV OIC AKOHOMHKA JKarblHaH TuiMcizney. COHABIKTAH Kazipri
yakpITTa TIKEJIEH CHHTE3 OJiCl KOJIaHBLIAJbI. AnkeHnepaiH cy OybIMEH OpeKeTTecyi,
THIIpaTalUsICHl CYHBIK HeMece Oy (a3achliHaa )Kypyl MYMKIH.

C,H 43 H,0—~>C,H,OH,, —AH

byn rereporenii, KaTaaUTUKaJbIK, KaHTBIMABI, SK30TEPMHUSUIBIK peakuus. bemiHeTiH
*Kbuty 45,6 kJ[x. KatanuzaTop peTinae KpIIIKbUT HeMece OerTapan 3artap Kojaganbuiaabl. OHbIH
IIIIHAE €H KeI TaparaHbl KHU3EJbIYp KbI3bLI TONBIPAKTa HEMECE CHJIMKaresb KOHABIPBUIFaH
docdop kpimkpuIbl. Cy Oysl MeH dTHICHHIH apakatbiHackl H20: C2Ha monaix katerHacer 0,6:1
Kypaiabl. @ocdop KaTanuzaTOPBIHBIH XKYMbIC icTey yakbIThl 500 carar y30eil jKymbIC icTel
ananpl. CoHaH COH ra3 arblHbIMEH (Gocop KBIIUKbUIBI YIIAaAbl J1a 3aTTaplblH aKTHBTLUIIr
teMeHnenai. [IpomecTiy onTuManbai Karaaibl 260-300°C Temneparypa, 7-8 MIla kpicbiM, Oy
ra3 KoCIachIHbIH KeaeMIiK KbuigamMabrEsl 1800-2500 car! Gonbin Tabeinansl. Bip per oTkeHze
THIIpOTalUs Jopexeci 6% Kell emec, COHIBIKTAH THApaTalus Ipoleci HUPKYISIIUSIIBIK YIric
OOMBIHILIA TYPFbI3bUIAAbLI. Byl ke3ne sTuieH OOMbIHIIA ATAHOJIBIH JKalIbl IIBIFBIHBL 95%
KeTeqi.

AFaiTel TUAPOIIN3JIEY apKbUIbl 3TAHOJbI OHIIPY

Aran KypamMbIH/IaFbl TIOJIMCAXaPUTTEP/Il MOHOCAXAPUTTEPre alHAIIBIPY XKOJIBIMEH OHJIEY
HETi31H/Je  aJblHATBIH  OTAHOJIBI  OHIMI.  ['Waponu3  eHMIpICIHAE  IEJUIIOJIO3aJIaH,
TeMULIENION03a/1aH, JUTHUHHEH TYPAThIH KYPAETl CTPYKTYypajbl >Kyienepae KYKIPT KbIIIKbUIBI
epITIHIICIMEH XYpeTiH mporecc. Opraina ecenmneH aramThiH KypaMmbliHaa kemiprteri 49-51%,
cyreri 6,1-6,9%, otteri 43-45%, a3ot 1%. Kyprak aramTblH KypamblHga 52-58% muesmtomno3sa,
28-29 % nurauH xoHe mamameH 20% nenro3an (CsHsO4) men rekcozanHan (CsHsO4) TypaThia
reMULENI0N03a 00JIaIbl.

[[Iukizat periHme aram KaJJIbIKTaphlH NakjanaHraHga 1T aOCoJIOTTI KypFak aramTaH
200 kr >xeM amrbITKbU1apsl, 110 kr ambiTkbl MeH 80 Kr ¢pypdypos ajabiHaabL.

OHAIpiCTIH (QU3MKa- XUMUSJIBIK Herizaepi. ['Maponu3aik 3TaHONABl  ally  Kyieni
CTaJUs/IaH: afall THAPOJM31 MOHE THAPOIM3ATThl AIUbITyAaH Typaabl. ['maponu3 KkesiHzae
JKYPETIH peaklus:

(CsHO,), +NH,0—"—>nC,H,,O,
noJIcaxapusa MOHOCaxapuja

IMaapomm3 mporeci OipHemie CTagusMEH JKYpPell >KOHE KBIKBUI HEMECe KBIITKBIIT
Ty3lapMeH  KatamusieHeni. Karanmsatop — kommenTpammscel - 0,4-0,7 %  120-190°C
TeMriepatypana skone 6-12 Mlla keickiMaa xyprizinemi. Hotmxecinae kypambiaaa dypdyporn,
OpraHUKaJbIK KBIIKBUIIAp XoHE Oacka Kocmajap O6ap ruaponusar Tysineai. byn ruaponnsden
napajiesib TY3UITeH MOHOCaxapHuATEePAiH bIABIpAy PeakIusIChl )KYPETIHAITIMEH, TEMIIEpaTypaHbIH
JKOFaphIIaybIMEH PEAKIMAHBIH OCETIHAIrT apKbuibl TyciHaipiieal. COHABIKTAH THIPOJIN3
PEAKUMACBIHBIH  KbUIJAMJBIK ~ KOHCTAHTAachl  bIAbIpay  PEaKUUSACBIHBIH  JKbUIJAaMIBIK
KOHCTaHIMSCBHIHAH YJIKEH €KEHJITrHe KapaMacTaH ruApoiun3 aapexeci mamamen 0,9 keszne, Oy
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JKaFaina rekco3abiH mbiFbIMbI 70% acmaiiabel. 70-80% KyKIpT KBIIKBUIBI MaigalaHFaH Ke3/e
temneparypa 60°C Temense koHe aTMOchepanbK KbichiMaa 95 % neitin keTepyre 6omabl.

AumbiTy Hemece (epMEeHTalMs- MUKpPOOTPAaHU3MJIEP/AIH HeMece oJiapjaH OesiHeTiH
(bepMeHTTEpIiH ocepiHeH KeMipcyiapAblH biAbIpay mpoueci. ComapablH anly Ke3iHJe 3TaHOJ
nariga 6onaasl. Kypaeni TyplieHipy HOTHKECIHIE TITIOKO3a/aH 3TAHOJ JKOHE KOMIPTETrl OKCH/II
(IV) Ty3inemi.

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

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

bizai xopmian TypraH TaburaT MoJIeKyJiajgapiaH KypajiFaH, ajl MOJIEKyJla aTOMHAH TYpPaJibl.
Atompmap Oip-OipiMeH op Typii KaTblHAacTa OallIaHBICHIN, MOJEKynamap Ty3eni. Ty3iiarexH
MoOJIeKyJ1asiap Oip-OipiHEH eJIIeMi, KYPBUIBICHI, XUMUSIIBIK KypaMbl KOHE KacHeTTepl OONBIHIIIA
EPEKIIeICHETI.

Erep 3ar arompapaeiH asranTail OeiiriHeH KypajaThlH 00Jica TOMEHT1 MOJICKYJAbl ACT
atananel. OmapAblH MOJEKYNANbIK calMarbl OipHEIIe »KYy3A€H acmaiiipl. Melcanbl, Ty3aap,
KBIIIKBUIAAP, CIATUIEP, CIIUPTTEP-TOMEHT1 MOJICKYJIAIbI KOCBIIBICTAPFA KATaIbl.

KenTeren 3arrapablH KypaMmbl MOJEKyJIalapJblH ©Te Ken OeiriHeH Typaibl, SFHU
oJapAbIH KYpaMbl OH HEMECE XY3 MBbIHJaraH aToMIapAaH Kypaiansl. MyHmaid MoJeKyJanap-
MaKpOMOJIeKyJanap Oen aTaiaasl. MakpomoseKylnajgapJaH KypalFaH KOCBUIBICTap >KOFaphbl
MoOJIEKyJaJIbl HeMece TouMmepiep Aen aranaabl. [lonuMepep HibiFy Terine Kapail TaOUFU JKoHE
CUHTETHUKAJIBIK OOJIBIT OOTiHE .

1) TaOuru monuMepIiepre - NEJUT0I03a, MaKTa, OCJIOK, TAOUFH Kay4dyK )KaTabl.

2) CHHTETUKAIBIK MOJUMEPIIepre->KacaH bl KOJIMEH, XUMUSIIBIK CHHTE3 apKbLIbI aJIbIHFAH-
TUTACTUKAIBIK Maccaiap, CHHTETHKAJBIK KaydyKTep, XMMHSUIBIK TAIIBIKTap, JIAKTap
JKaTaIbl.

[Mommepnepaid, Kypambl MeH Kiacuettepl. [lommmeprnepain MoneKyIamapbiHAaFrkl OIpTEKTeC
TOITaphl KE3€KTECIN OpHAACKaH Y3bIH Ti30€KTEeH TYpaJlbl.

Erep TonTapasr "A" opmimen Oenrinece, oOHJa MOJUMEPAIH MOJIEKYJIACHIH TOMEHJIETIICH
OpHEKIIEH KopceTyre Oomaasl. -A-A-A-A-A-

CuHTeTHKANBIK TMonuMepiepae Oyl tomrap HeOopi OipHemie aTtoMaplaH TYpPaThIH
OacTarnkbl KOCBUIBICTAPIbIH KAJIBIKTaphl OO caHaaabl. bacTankpl KOChIIBICTAp MOHOMEpPIIEP
JIeTT aTasiapl.

Mpicansl, atinen CHz = CH2 — xorapbl MOJIEKyIallbl KOCBUTBICTAP/IbI aTyFa KOJIJaHbIIAThIH
"monuATUIIEH" JIeT aTajaThlH MOHOMED.

Monomep MoJieKyJIanapblHbIH Oip-OipiMeH OalilaHBICY CaHBIHBIH ©3repyiHe OalIaHBICTHI
JIBIHATBIH TIOJIMMEPIIEP/IiH KacherTepi e3repedi. MepIcanbl, TMOJMATUICH aiy OapbhIChIHAA
MOJIEKYJIAJIbIK CaJIMaFbIHBIH ©CyiHEe Kapail TYTKbIp, MMacTa TOpi3fl ’koHE KaTThl 0oja OGacTalbl.
[Momumepain KacueTi MOHOMEpIIH XWMUSUIBIK KypaMblHA, MOJIEKYJIAaHBIH Ti30eKk (opmachiHa
JKOHE OJIapJIbIH KYPBUIBIChIHA OaillaHBICTHI 00JIa bl

Ty3y Ti30eKTI MakpOMOJIEKYJIaJa 3JIEMEHTApJIbIK TONTap TY3y Ti30€KTi MOJeKyna Ty3ell,
SFHU, Op TOIl KepIlIec €Kl TommneH ¥faHa Oaimanbicanbl (1, a-cyper).Ty3sy Tiz0ekTi
MaKpOMOJICKyajap monuMepae Oip-OipiHe mapamrenbai (2-cypeT O-cyper) HeMece IKeke
MaKpPOMOJIEKYIalapAblH XUMHUSIBIK OaiaaHbICBIHCEI3 epinrentypae (3,8), uinrenrypae (4.r,),
opairas typae (5,1) 601ybl MyMKiH.
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cypem. MaxkpomosieKyanapablH KYpbUIbIMbI

MakpomoseKkyaanapaslH  TY3y Ti30€KTi KYpPbUIBIMBI IIOJMATHIICHTE, TOJUIPONUICHTE,
LEJUTIOJI03aFa, TONMMA(HPTe, MOJIMAMHITEPre )KOHE T.0. TalIIBIKTap, IiacTMaccaiap, pe3uHaiap
alyFa KEHIHEH KOJJIAaHBUIATHIH KOFAphl MOJIEKYJIAJIbl KOCBUIBICTapFa ToH. byn mommmepnin
MaTepualiIapbl MBIKTHI, CEPITIM/Ii, KbI3JABIPFaH Ke3/Ie €pyTe jKoHe OaKyra OeriMm.

TapmakTanaraH KypbUIBICTBI MakpOMOJIEKYJanap/ia Heri3ri Ti30eKTiH; OObIHAH KOCBIMIIA
Oyitip Tiz0ekTepi TapmakTanFaH (1,e). MyHaai TapMakTasFad KYpbUIIMIAFbl MOJIEKYJIaiap Ty3y
Ti30€KTi MOJIeKyIaapra KaparaHjia KUbIH epH/ii KeHe OaIKuIbI.

Top Topi3ai KypbUIBIMAAFEI MaKpOMOJIEKYJIaapaa Y3bIH TI30€KTEepAiH MOJIeKyJaaapsl Oip-
OipiMmeH KpIcKa Ti30OekmeH Oainanbickan (1,k). MorekynanapaslH MyHAAald KYPBUIBIMBIH
KEeHICTIKTI JIen Te aTaiiapl. MakpomoJiekynana KbICKa OaimaHpIc Ti30ekTepi (Kemipiepi) Kerl
OoiFaH caliblH, TOJHMMEp HaIlap CEepHiMIlI KOHE KATThl JICHEHIH KAacHETTepiHE He OOaJlbl.
[Tomumepriep  Heri3ri  TI30EKTIH  KypamMbl  JKOHIHEH  KapOOTi30ekTi,  rerepaTi30eKTi,
AIIEMEHTOPTaHUKAIBIK OOJIBIT YIII TOTIKA OOTiHE]T].

[MTonumepiep TemmneparypaHbIH, ©3repy ocepiHe OalIaHBICTBI TEPMOILIACTHUKAJIBIK JKOHE
TEPMOpEAKTUBTI Jien OemiHeni. TepMOIUIACTHKAIBIK IOJUMEpIep KbI3IAbIpFaHaa (pU3HKaIbIK
KYHIH e3repTedl e, CalKbIHIAaTKaHIa OacTamkbl KyHiHe Kenedi. TepMOpaKTHBTI IMOJMMEpIIEp
KbI3JIBIPFaH/Ia XUMISIIBIK ©3repicTepre YIbIparn, CaTKbIHAATKaHAa 0acTarKpl KajlblHA KEIMEUI.
[Tommmeprep MinTIiIT KeJei )KoHe e3iHe TOH KacHeTiH cakram Typazipl. [lomuMeprnepai epitkeHe
IIBIMEH OJ iCIHEMi, all epiTiHaici eTe TYTKbIp Oonanel. [Tomumeprep YIIKBIIT emec KoHE Oy
KYHiHE OTHewn .

Taburu monumepep eHIIPICTIH KaKEeTiH oTeil aaMalbl, COHOBIKTaH Ka3ipri Ke3le aixyaH
TYpJIL Kacuerrepi 0ap CHHTETHUKAJBIK TOJMMEpIIEp ally KeH opic anbin Kenenai. CHHTETHKAIBIK
MOJIUMEPJIEP KEHUI, MBIKTBI, 6T€ CEPIIMJIi )KEHE dp TYPJIi XUMHUSUIIBIK dcepiepre To3iM/Ii Kemei.
COHJIIBIKTaH CHHTETUKAJBIK IOJIMMEPIIEp OHEPKECINTE, aybll IIapyallbUTbIFbIHIa, MEIUIMHAA,
TYPMBICT, XUMUSUTBIK TAJIIIBIKTAP, KAYIyKTEp Iy YIIiH KEHIHEH KOJIAHBLIA b,

[Tonmmepriepii CHHTE3CYIH dicTepi

[Tonumepnepai  alyAblH HETI3TI SiCTEpiHE TOJMMEpHU3ausa >KOHE TOJUKOHCHCAIINS
xatajpl. KaHBIKIaFraH KOCBUIBICTHIH KOC HeMece YII OaiflaHbicTapbl Y3UTyiHIH HOTHXKECIHJE
MOHOMEPIH KOITereH MOJeKyJalapblHaH TMOJMMep TY3UIy MPOLECIH MHOIUMEpU3alys JeHi.
[Momumepu3anys HOTHXKECIHIE IMOJIMMEPIICPACH 0acka KOCHIMINA 3aT TY3UIMEIil, COHJIBIKTAH
MOHOMEPMEH TOJUMEPAIH KapamablM Kypambl Oipmedl Oojanmbi, SFHHA TIOJMMEP KOm peT
KalTaJaHbI KEICTIH MOHOMEP/ICH TYPaJIbl.

[Tonumepwu3anus mporeci ecennik OaiTaHbpICTapAbIH Y311yl HeMece TYHBIK Ti30€KTiH alIblK
Ti30eKKe alHAyBl HOTHXKECIHAE Kypedi. EHII Ti30ekTi peakiwsi Oacraiy YIIiH MOHOMEpJIEp
opekeTTeceTiH akTHB Oenmiek (MHUIUATOP) OOdybl Kepek. Kem jkarmaiina monuMepusanus
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MPOIIECIHAC AaKTUB OOJIIeK peTIHIe paaukangap, He uoHAap Katbicaabl. COHIBIKTaH
MOJMMEPHU3AIMsl MPOLIECIH aKTHB OOJNIIEeKTIH CUMAThlHA Kapail paauKalabl HEMece WOHIbI NIl
Oeneni.

Panukanapl monmuMepusaius Kypep alfblHaa SHEPrus CIHIpiM ainy apKbUIbI MOHOMEPIiH
e31 pajJuKalFfa aiiHaJybl HEMece MOHOMepre JalblH paJuKan eHri3ulyl MyMKiH. HoHuwbl
MOJIMMEPU3AIIHSIA MAaKPOMOJIEKYJTa TI30€T1HIH 6Cyl HOHHBIH dcepiHeH 00maapl. MyHaa KaTHOHAap
HeMece aHMOHIap KaTalnu3aTop KbI3METIH aTKapasibl.

Keiine nonumepusanusira op Typiii MOHOMeEpJiep KaThICaibl, MYHJal MpoLecTepal —
coornoMMepu3anis  aedni. Meicanbl, OyTamueH CTHpOJIbl, OyTaAMEHHUTPHIA KaydyKTep
COOMOJIUMEpIIEpre KaTaIbl.

[Tomumepusaimss  mpoueciHin - OipHemne oamictepi  Oap. Mplcanbl, Maccanga, SMYJIbCHANA,
epITIHIIAC )KOHE CYCIICH3HsIIA.

[NonukoHeHcays - el MOHOMEPJICH MOJMMEpIiep TY3UIyiMEH KaTap KOCHIMIIA KapamaibIM
3aTrap TY3UIETIH Tporiectepi airaabl. [lomMKoHIIEHCANs XYpY YIIIH MOHOMEPIiH €Ki Hemece
OJIaH J1a KoM (pyHKIIMOHAIIbI TOMTaphl 00y KEepek.

[TonukoHaeHCcalusT MPOLIECIH TOMOMOJIMKOHJICHCAIMS KOHE TeTepPONOIMKOHICH AU el
Oeneni. ['omMomonMKOHIEH AU KYpPreHIe peakiusra 0ipaeil MoHOMepIep KaTbicaabl. MpIcalbl,
OyraH aMUHOKAMpPOH KbIIIKBUIBIHBIH MOJUKOHACHCALUACHIH KenTipyre Oosiajpl: Maccalarbl
NOJMMEpH3als aBTOKJIAB ammaparblHaa Kypelai. Amnmaparka OacTanksl MOHOMEpMEH Oipre
KaTaJu3aTop HeMece MHUIMATOP Ki0epeii, oJap MoJUMepU3alusl MPOLECIH Kbl1anaTaibl.

[Tnactmaccanap AereHiMi3 HETi3ri Kypambl TOJBIKTald HeMece Oeiri FaHa moJuMepiepaeH
TYPATBIH KOHE MJIACTUKAIBIK KACUETTEPIMEH €pPeKIIeNIeHETIH MaTepraiap IbiH TOObI.

[TnacTuKabIK KacHeT JIereHiMi3 MaTepualiFa CHIPTKbl MEXaHUKAIBIK KYIITIEH 9cep €TKEeHE
03 KYPBUIBIMBIHIAFbI OOJIIEKTEPAIH apaliblK OalyaHBICBIH Oy30ai, (opMacklH HeMece MilTiHIH
FaHa ©3TepTiN, IUIACTUKAIBIK nedopmanmsiiapra Oeifim  Gomysl. ChIPTKBI KYIITIH —acepi
TOKTaThIJIFAHHAH KEWiH I1acTMaccaaap OepiireH »aHa MilIiHIl cakTayFa KaOineTTi.

Kenreren rmmactmaccamap  OpraHUKadbIK — MOJMMEpJIIEPMEH  Katap op  Typii
TOJIBIKTBIPFBIIITAD MEH KOCHalapAaH Typaabl. TONBIKTHIPFBILTAP, OIpIHIIIACH, MOTUMEPIL
YHEMJIeyTe JKaFJail >kacailpl, CKIHIIIJIEH, AalbIHYbIH KaMTaMachl3 eTeli. YHTaK Topi3Mi
TONIBIKTBIPFBIIITAD - aFall YHTaFbl, Kyle, KYM IUIACTMACCaHbIH KbUIY YCTAFbIIITHIFBIH,
AIIEKTPOU3OISIMSUIBIK KaCHETTEPiH apTThIpajbl. TalIIbIK TOPi3Al TONBIKTHIPFBIITAD pETiHIE
acOecT, MaKTa TaJlIBIKTAPhl, MIBIHBI TANIIBIKTAPbl KOJAAHBLIA b

[TnactudukaTopiap - KOMIIO3HUIUSHBIH TUIACTUKAIBIK KYWre KOIIyiH XEHUIIETEeMl, SFHU
IUTACTUKANIBIK MaccajapiaH OyWbIMABI MIIIHACY MpoleciH jkakcapraisl. [lmactudukarop
petinge kamdapa, KacTop Maitbl, THOyTHIAPTANAT T.0. 3aTTap KOJNIAHBLIAIHL.

bosrpimrap - OyiibIMFa KakeTTi Tyc Oepy VIIH KoijnaHeuiaael. Katepreimrap -
MOJMMEPAIH KYPBUIBIMBII ©3TepTy VIIiH, SFHH Ti30€KTi MOJEKylaltap/sl TapMaKTalFaH KyWre
KOIIpy apKbUIbl €PIMEUTIH KaTThl Macca ajly YIIiH KOJJaHbLUIA b,

TypakTaHIBIPFBINITAP - MOJUMEPJIEPAiH OacTamkpl KAaCHETTEpiH caKTayFa KaOUIeTrUTiriH
apTTHIPATHIH XKOHE YaKbIT OTKEH CaiiblH OYyJ1 KaCHEeTTepiHiH e3repyiH OOJIABIPMAaNTHIH Kocmamap.

[Tnactmaccanap XUMUSUIBIK TaOWFaThIHA JKOHE MOJUMEpJIEpHAl CHHTE3ey OJiCiHe
0ailTaHBICTBI TOPT TOMKA OOIIHEI:

1) Tiz0ekri moMUMepHU3aNns apKbUIBI JKOFAPhl MOJIEKYJadbl KOCBUIBICTAP/IAH — aJbIHATHIH
rlacTMaccarTap. by Tonka sTuneHnonmepineH, BAHIWI-CIUPTIHEH JKOHE OHBIH TYBIHIbLIAPhIHAH
aJIBIHATBIH IUIACTMAcCANap KaTa bl

2) TlomukoHaeHcAIMsT apKbUIbI ANBIHATHIH TUIaCTMaccaiap. by Tomka (eHom0-aabaeruiri,
aMHHO(POPMAITBACTH/ITI CMOJTaJapAaH aJIbIHATHIH TUIACTMACCAIAP JKaTa bl

3) Taburu moaMMepJepAeH TYPaThiH IIacTMaccaiap. byl TOMKa EUTIONO3aHbIH KOl KOHE
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Kypzeni abupiepi, OSOKTHI 3aTTap T.0. KaTa bl

4) TaOwru >koHe MyHaH ac(aJbTTapbl MEH CMOJIAIApbl HETI3IHAE OHIIPUICTIH IUIacTMaccasap.
Kypampina KipeTiH MOJMMEpJIepIiH THIIIHE COMKEC IulacTMaccaiap TePMOIUIACTHKAIIBIK KOHE
TEPMOPEAKTHBTIK OOJIBIT OOJIIHET.

[TnacTmaccanap eTe eHL1, MBIKTbl, XUMHSJIBIK dcepiiepre oTe Te31Ml, KaKChl JUIJIEKTPUK,
KelOipeysepiHiH TeMIlepaTypara TO3IMIUIIK HEMEece ONTHUKAIBIK KacueTTepl Oosasabl. OchIHIaM
Oaranpl KacueTTepiHe OaillaHBICTHI IUIacTMaccaiap TpaHchopmaTopiap, JEeKTpKadeIbaAepiH,
TeJeAUIapiap, paauoaniapaTypaiap eHIipyae KOHCTPYKIUSUIBIK XKOHE M30JISIIUSIIBIK MaTepHaT
pETiH/E STEKTPOTEXHUKAIIBIK OHEPKACINTEPAe KEeH TYp/e KOIIaHbLIA IbL.

[TnacTmaccanap ayblp 3HEpreTHKa CaJachlHIA, TPAHCIIOPT XXKOHE XUMHSUIBIK MalldHaIap
Kacay eHEpKacilTepiHe eTe Kon KojmaHbuiaasl. [lnactMaccanapabl aBTOMOOMIIb, CaMOJIET JKacay
OHEPKACINTEPiH/Ie MallIMHATIAPIbIH KONITereH OOJIIIeKTEPiH kKacayFa Kojtanaabl. Kypbeuisicra cy,
KBLUTy, JBIOBIC OTKIZ0CHTIH Marepuangap, apMaTypaliblK >KOHE CAHTEXHUKAJBIK KaOJbIKTap
xKacayra Koyiganbuianpl. COHBIMEH KaTap IulacTMaccanap SJCKTPOHHMKAga pakeTa jKacayra,
ATOMJIBIK MEPTreTUKaIa )KHi KOJIAAHBUIBI KEJIe/Il.

[Tnactmaccanap TYPMBICTA TEeJNeUIAP/IbIH, Kip Kyy MalluHAJIAPbIHBIH,
HIAHCOPFBIIUTAPABIH ~ OOJIIIEKTepiH, BIABICTAP, OWBIHIIBIKTAp, KOpamTap jkacayra KeH
KOJIJAaHBLUIAIbI.

[Momumepuzanus 3 9IICTICH KYPri3iiei: JaKThl, IMYIbCHSIIBIK KOHE OJOKTHI.

[TonwcTupoIt MBIHBL TOPi3Al MOIp KaTThI 3aT. [1oTMCTUPOIT 3TEKTP-U30ISAIUSIIBIK MaTepHAI,
HIBIHBIHBIH, OPHBIHA KECeNep jKacayFa, TyhMenep, TapakTap JaibiHAayFa KOJIJaHbUIAIbI.

[emmono3a (CeH100s5)n- TycCi3, OaNKbIMANTBIH, epIMEHTIH TaOMFH 3aT. AFalll, MaKTa JKOHE
T.0. €CIMIKTEepJIiH KIJIETKACHIHBIH KypaMbIHIa OoNaapl. XUMUSIIBIK TaOWFaThIHA OalTaHBICTBHI
JKOFapbhl MOJICKYJANIbl CHUPT OOJBIN TaObUIaAbl. MoJeKynajgapbeiHIa THIPOKCHI TOOBI Oap.
[emtrono3a KBIIKBUIAPMEH OPEKETTeCKeHIE IMEeJUToNIo3a dUpiH Ty3emi. byl KOCBUIBICTBI a30T
JKOHE KYKIPT KBIIIKBUIAPHIMEH OHJETCHE, KBIIKBUT IE/UTF0I03a MOJICKYJIAChIMEH OpPEKETTECIT,
A30TKBIIKBUTIBI dPUp HEMEece HHUTPOIEIUTtoNo3a Ty3emi. Llemmrono3a MeH cipke KBIIKbITBIHBIH
HEMeCEe aHTUAPHIIHIH OPEKETTECY1 HOTHXKECIH/IE CipKe KhIIIKBUIBIHBIH 3(PUpI - alleTHIIIEIUTI0I03a
Ty3iuteni. TepMmoIIacTUKANbBIK KAcHETTEpi TOMEH OONFaHABIKTaH I[EJUToNio3a J(PUpPIHEeH
TUTACTHKAJIBIK Maccaiapbl amyra 0onmMaiabl. [lnacTukanblk KacueT Oepy YIIiH IIaCTUKATOPMEH
apajiacThIPaIbl, MBICAITBI KaM(apaMeH.

[TnacTmMaccaHbl TOHEKepsiey TEPMOIUIACTUKAIBIK MaTepHaliapliaH allbIHFaH OeJIIeKTepIi
(merampmapabl) OallNIAHBICTHIPY YIIIH KOJJIAHBUIAABI. bBallaHBICTHIPBUIATEIH OOJIICKTEPIl
KBI3JIBIPY Ta3]bl KLY TACHIFBIITAD, YABTPAABIOBIC apKBIIbI XKYpriziiemi. JJoHekepney omiciHiH
JKaFJalTapelH TaHaay (KbI3ABIPY TEMIIEPATypachl, YaKbIT)

MexaHuKanblK OHJIEYy OJIiCl TUIacCTMacCalapJblH OapiblK TYpiHE KOJTaHbLIaAbl. byi omic
KOJIIMT1 aFall OHJICHTIH, METaJT KECETiH jKOHE apHaibl CTAHOKTAp/1a iCKe aChIPBLIA/IbL.

BUOXUMUSIIBIK TEXHOIOTHSI €pEeKIIe OpbIH alajbl, cebedi, XUMHUIBIK ©OHJipicTepe
KOJIJIaHBUTATBIH KaTallu3aTopiapra KaparaHiaa 013 OUTeTiHAeH Tipi KIIeTKa KOFaphl aKTHUBTI, HO3IK
1pikTeyll OMOJOTHSJIBIK KaTanu3aTopyap OOJbIl TaObLIaAbl, ©31HIH TUIMIUITIMEH, TOMEHT]
TeMIepaTypaga KaOIeTTUTIrIMEH epeKIneIeHEeIl.

OpraausMmeri CHHTe3IeTeH pepMeHTTep (Hemece YH3UMIEP) MEH TOPMOH Iap, COHBIMEH
Karap KJIeTKara ChIPTTaH TYCETiH BUTAMUHACP OMONOTHSUIBIK KaTaTr3aTopJIapFa xKaTalbl.

Kazipri yakpITTa ©HepKocinTe OHMOJOTHSUIBIK, MPOIECTEPACH TEK AaIIBITYIABIH OPTYPIi
TYPJACPiH KOJJIaHA OTHIPBIN CIHUPTTEP, AlleTOH, OPTaHUKAIBIK KbIMKbULIAp anansl. CoHmaii-ak
OCTOKTBI KEM AaIIBITKBIHBIH OWOJOTHSIBIK CHHTE31, aFbI3BIHIBI CYJIApAbl  OHOIOTHSIIBIK
TazapTajabl, KeWoip TycTi MeTanmgapAslH OalaHCTaH IIBIKKAH PYAAchiH OaKTepHAaIAbl IIOFBIPIBI
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curtici3aenipeni xxoue 1.0. by nmpouectepain 6apiabiFbl MUKPOOPTraHU3MIEPIH KaTbICybIMEH
KOHE TOMEH KbUIIAMABIKIEH >KYpPEeZl, COHIBIKTAaH KaHaraTTaHApJbIK HOTHXKE Oepe aiMmaiizbl.
Conpa na Tipi Taburarra Ky3ere acaTblH OHJIPICTIK KaTaau3[l KOJIJaHy, TaMak KOpJapblH
KEHEHTYyMEeH Karap XHMHUSAJIBIK OHEPKOCINTIH KONTEreH calajapblH Tyrejaaed >kaHaJaH
KypacThIpyFa MYMKIHUIIUIIK Oepep ei.

broxuMusnbIK mporecTepai OoJlaniakTa KOJJaHYABIH HeTi3iHe aTMoc(epaliblK a30TThl
OaiiaHpICTBIPy, O€NOKTap MEH MaijapAbl CHHTE3/EY, OpPraHUKAJIBIK CHHTE3/1e KOMIpHiH KOC
TOTBIFBIH KOJJIaHy mpoOiieManapbl jkataasl. OCbl MpOLECTepIi KY3€re achbipy MaHbI3IbI
npobaemanapabl, KOFapbl KATOPUSUIBIK OHIMIIEPMEH KOPEKTECHIIPY apKbUIbI a1aM3aTThIH eMipiH
KaMTaMachl3 €TyJi, ©HEPKOCiN Heri3iHe CyHeHe OTBIPBII >KeM 0a3achblH KYpYIbl, >KOFapbl
HOTIKEIl KaKeTT1 AQpi-IopMEKTEp JKOHE aybUl INapyallbUTbIFBIHBIH 3HSHKECTEPIMEH Kypecyre
KKETTI Kypajaap ImiblFapyFa MyMKIHIIUIIK Oepep e/i.

OHepKocin OHIIPICTePIHIH KAPKBIHABI JaMYbI )KOHE XaJIBIK CAaHBIHBIH KOOCH0l ajamM MeH
KOpIIIaFaH OpPTaHbIH Oip-OipiMeH OalIaHBICHIHBIH CUIIATHIH €1QYIp AopekKee o3reprei. OMipaiH
HETi31He 3JIeMEHTTEPAIH alfHAJbI Opalybl XKaTajbl, SFHUA OJ a/1aM YIIiH 3aTTapblH TaOUFaTMEH
anMacysiMeH OeitHeneneni. JKep, cy, aya @HEpKacCill MEH TYPMBIC KaJlJbIKTapbIMEH JIacTaHAIbl,
OpMaHJap MEH aybl MapyallbUIbIFbIHA KapaWThIH KEepIIepIiH KOpIaphl a3asabl, Xailyanaap MeH
OCIMIIKTEPIiH KOITEreH TYPJIepl KOUbLIAAbl. AJTAMHBIH 9CEP €TYiHEH OPTAaHbBIH ©3repyl KbUIIaM
JKYPETiHI COHIIANBIKTHI, TAOUFAaTTa Facklpiap OOWBI OPHATHUIFAH TEME-TEHIK 63 KaJIblHA Kl
yJIrepe aaMaiisibl, )KoHE COHBIH OCEepiHEH KOpILaFaH OpTaJarbl ©3repicTep CUIAT alybl MyMKIH.
OcbutapbIH 9CepiHEeH aJaMIapAblH eMip Cypy JKarmaiuiapbl eTe KUBIHIAWIbl. AJXaM3aTThIH
OMIpiH KaMTaMachl3 €Ty, SIFHU XaJlbIKThl TaMaKIeH, TYIIbl CyMeH, JeMajyFa >KeTKUIIKTI Ta3a
ayaMeH, OJHEpPIrUsHBIH OpTYpJi TYpJIepiMeH KaMTaMachl3 €Ty, KeOiHece XHMHUSIIBIK
TEXHOJIOTHSIHBIH OMICTEpIMEH mIentiieni. XaJbIKThl TaMaK ©HIMJIEPIMEH KaMTaMachl3 €Ty
HeTi31H/Ie eKi OarbITTa KYPTi3iieai: XUMUSIIBIK OHEPKICINTIH OHIMAEPIH KOJIJaHa OTBHIPBII aybll
HIapyauIbUIbIK OHIMILUIITIH apTTEIpYyMEH KaTap CHHTETHKAIIBIK KOHE YKacaHIbl TAMAK OHIIpY.

Aybul mapyambUIbIK  OHAIPICIHIH  OHIMIALTITIH = apTTBIPY TEK JKOFaphl HOTIHKENI
MUHEPAIAbl THIHAUTKBIIITAP OHEPKICIOIHIH TaMybl, aybUl IIapYalIbIIbIK 3UIUKECTEPMEH Kypecy
KYpaJIJIapbIH JKOHE ©CIMIIKTEP/IiH AaMybIH PETTEUTIH BIHTAJAHBIPFHIITAP ATy OHAIPICIH KYPY
apKbUIBl MYMKIH OOJIMaK.

Munepansl THIHAUTKBIIITap MYMKIHOIUTITIHE Kapail OammacTchi3 O0Nybl KaXeT; KeH
Kejemre ue Oolybl KepeK, SFHH MaHbI3Abl KOPEKTI 3aTTapAblH, COHBIMEH KaTap
MHUKPODIIEMEHTTEPIIH J1e OOIYBI KaXXeT; OJIAp/IbIH KOJIJAHBUTYBIH jKOHE CAKTaTybIH OHAWIaHATHIH
camajgbl KYPBUIBIMBI OOJyBI KEPEK; OCIMIIKTEp OJapibl JKEHUI CIHIpYl KaXeT; oJapabl
TOMBbIpAaKTapFa €HI13reHAe, TOMBIPAKTAPAbIH KYPBUIBICHIH KaKCaPTYhl KaKeT.

OciMIIKTEPAl KOpFay Kypalaapbl-MECTUIIUATEP-KOFAphl 1PIKTEYNIUTIKIIEH OchHeneHy1,
KETKUTIKTI KBUIIAM BIABIPAYBl, KYCTap MEH XailyaHaapra 3WSHCBHI3 OOynapsl Kaxer. Aiira
KETEeTiH JKaFAai, 0apiblK MECTUIUATEP-OPraHUKaIbIK KOCBUIBICTap OOJBIN TaObLIaAbI, OJapibl
CHUHTE3JICYIeT1 JKOHE OHJACY/ACT] KETICTIKTEp TYTeJJe OpraHuKajblK XUMHUS MEH OHIIPICTIK
OpTraHMUKAJbIK CHHTE3/1H JaMybIMEH aHbIKTaJa/Ibl.

OCIMIIKTEp/IIH OCYiH PeTTEeYIIIep-oCIMIAIKTEpre KaThICThI (U3HOJOTHSIIBIK AKTHBTI
3aTTap, oJlap OCIMIIKTEP/IH 6CyiHe JKOHE JaMybIHa OPTYpPJi e3repicTep eHrize amanbl. Keioip
repOUIUATep a3 MeJIIepAe AIBIHFAHMEH, 0JIap OCIMIIKTEPIIH 6CylHE OTe KKETTI KOHE apaM
HIONITEPMEH KYPECYIiH Kypaiaaphl.

OciMIIKTepIiH ©CyiH peTTEeHTIH aKTUBTI BIHTAJAHABIPFRIITAP-THOOCpEIUTHHICD -
CaHBIpayKyJIaK OMIpiHIH ©JIIMICPIHEeH KoHE Ta3a OCIMIIKTepACH MHKPOOHOIOTHSIIBIK JKOIMEH
Oemineni. backa perreymrinep-aecukanTTap MeH Ae]onmaHTTap, 6CIMIIKTEPAE CYCBI3TaHIIBIPY
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(keHTIpy) KoHE OHIMJI >KMHAp aJblHAA >KalblpaKTaplaH aWbplpy YIIIH KOJIJaHbLIATBIHAAD,
OyJ1ap TaFbl J1a OPraHUKANIBIK CHHTE3/1H OHIMAEepi O0JIBIT TaObLIa/Ibl.

JKanyapiapaelH ecyiH BIHTaJaHIBIPFRINITAp-XKaHyapiiapaa Ke3IeceTiH WHOEKIMSUTBIK
aypynapAablH epllyiH OonabipMaiThiH 3aTTap. CoHbIMEH Oipre OyJ 3aTTap KOPEKTiH CiHyiH
JKakcapTanbl, ajl Oyl e3 Ke3eHIHAEC >KaHyapiiapAblH MEp3IMIIK a3blK MOJIIepiH a3anTyTa
MYMKiHaIK Oepeni. Kazipri ke3ne XUMHSUIBIK ©OHEPKOCiN YH >KaHyapiapblHbIH, OallbIKTapibIH,
KOHIIKTEPIIH (MbIcasbl, Ki0ek KYpPTHI) OHIMIUIITIH apTThIPaThIH KaHa
OMOBIHTAIAHABIPFBIIIITAP IBI UTEPY 11 0acTaIbI.

Kacauapl TaMaKThl OHIPY - XUMHUSIIBIK TEXHOJIOTHS JAMYBIHBIH MaHbBI3]IbI OaFbITHL.

HemorpadrapasiH alTybIHIA, TUIaHETana ocy HeridineH Asus, Adpuka, Oprta xoHE
Onryctik AmMepuka ecebineH KypeTiH 00aabl. bysl KOHTHHEHTTEepAET] XaJIbIKThIH TOPTTEH YIIi,
KO3Ipri Ke3eHae KepekTi OenokThiH Tek 60% amanbl. A3BIK-TYMIKTIH JKETIEYl, IIaMachl,
aJ1aM3aTThIH OMIpiHAE YII MBIHBIHIIBI JKbUIFa Kipep alIblHAaFbl KUBIH CHIHAKTBIH Oipeyi
OoJIFaJIBl TYP.

Tex XUMUSIIBIK OHEPKICIN FaHa AYHUCHI dJIEyMETTi KaiiTa Kypy MEH Karap IoHHIH, €TTiH
JKOHE OCITOKTBIH Oacka TypJiepiH eHAey/l keOelTyre kabiierTi. bipak Ta aybun mapyaniblibIFbIHA
JKApaWTBHIH Kep KOJIEMiHIH a3/bIFbIHA XKOHE € aybUT MIAPYaIbUIBIK OHAIPICIH MIEKCi3 YAETyTe
OallmaHBICTHI JKacaHAbl TaMakK eOHJIIpy MpobjieMachkiHAa aWpBIKIIA KOHUI OeJIHIN  OTHIp.
Bipinmigen, Oyn opTypii OeNOKTHl MaTepHalJapAblH CHHTE3iHe KaTbICThl. Kasipri yakpITTa
OHEPKACINT MacIITaObIHAa OCIOKTApbl CUHTE3/ICY HETI31HAE MUKPOOHOJOTHSIIBIK JKOJIMEH 1CKE
aCBIPBLIA/IBI.

MuKpOOHOJIOTHSUTBIK, CHHTE3 JIeTT - MHUKPOOPTaHWU3MAEPIiH (EPMEHTTI KyHelepiMeH
JKY3ere achIpbUIaThIH CHHTE3NI aitanel. KasipmiH e3inme OenokTapiaH »XoHE Maiiap/aH,
HOpMaibl nmapaduHAepaeH, METaHOIIJaH, STaHOJIaH, CipKe CybIHAH JKOHE 0acKa OpraHHMKalbIK
KOCBUIBICTAap/iaH, KeOiHece MyHailaH ajblHATBIHAAPIAH, OHJIPICTIK MHUKPOOHOIOTUSIIBIK
CUHTE311 urepy Oactanabl. MyalIbIH Ka3ipri ©HIMIHIH JYHHE Ky3i OoibiHIIA Oap OosraHbl 5%
MUKPOOMJIOTHSUTBIK CUHTE3Te KOJJIaHCA, OHJA JKeP MIapbIHBIH OApIBIK XaJIKBIH 5 MIIPA. agamIbl
OCJIOKTIK KYpaMMEH KaMTaMachl3 eTyre 0oJiap ei.

Cyterin cigipeTiH keWOip OakTepusIapAblH KOMETIMEH OTTETi KoHEe aTMoc(epabik
KOMEPTETIHIH JUOKCUJBIH peaKIusFa eHri3yiHe O0oJajsl, OyJI JKaFmaiaa cy MeH (GopMmaibiaerus
nmaiina Oomanel. bip skarbiHaH Oy OakTepusiap XUMHUSUIBIK OHEPKOCINKE ©OTe KaKeTTI
dbopMalIbIETUATI CHHTE3ICT ayaHbl KOMIPTETIHIH JUOKCHIIMEH Ta3ajlaca, CKIHIIIJIEH, oap KeM
peTiHae KOJIaHbLTYbl MYMKIiH, OMTKEHI ©3/1epi *KapThlaid OeOKTapiaH Typabl.

MuKpoOHOIOTHSUTBIK, TPOIECTEP THAPOJIU3 OHEPKOCIOIHIE, CIUPTTEpIl anynaa, TOTTI
3aTTap/abl albITKAaHa, IMapan jkacayjaa, K€M allbITKBUIAPBIH OHICYJE, IPIMIIIK Ticipyze,
Tepijepii oHaey/Ie KoHe T.0. KeH KOJJaHbLIa b,

WHnycTpuscel AaMblFaH ejiepAe OCIMIIKTI IHKi3aT 0a3achkl peTiHAe KOJIaHATHIH
XUMUSJIBIK OHEPKACINTIH HET13r1 OpPraHMKalbIK CHHTE31, SSFHU KAHT XHUMUSCHI KEH OpiC allajibl.
OHBIH apTHIKIIBUIBIFEL - €PEKINe KOJAWTBUIBIFBIHAA JKOHE KbIJI CAWbIH KAHAPBIN OTHIPYBIH/IA.
CoHBIMEH KaTap XUMHUSIIBIK OHEPKICIHTIH MIHACTIHE OCIIOKTAp bl )KOHE KOMIPCYTETiH IIOINTEH,
araiiTaH, aybUI-MIAPYalIblUIbIK TaCTAHABUIAPEIH OO aiy, KacaHJbl TaMaKThl OayIbIpiiapaaH
(X7opemta CHSKTBI) XKacay TamMakK MaWjapblH, KAHTThI CHHTE3/Iey KaTanabl. bipak Herisri MiHaeT
OCBI OETIOKTBI TIperapaTTap bl IKOJIOTHSIIBIK Ta3a CHHTE3/ey. belOKTapIbIH TaMaKThIK OaraIbIFbl
AMUHKBIIIKBUIIAPBIHBIH,  KYpaMblHAa  OailaHbICTBI  OoNagpl, OWTKEHI  aMUHKBIIIKBIIAAD
OpraHU3M/Ie CHHTE3/IENIE 1.

Kazipri yakpITTa HO31K OpraHUKAIbIK CHHTE3/IIH KOMETiMEH aMUHKBIIIKBUIIAPABIH TOJBIK
KaTapblH ajgyra 0ojaabl jKOHE J1¢ KeOip Kem MenTHATEp - HOHAIENTHI, WHCYJIMH ajbIHAJBI,
COHBIMEH KaTap 124 aMHHKBIIIKBUT KaJABIKTapAaH TYPAThIH KO MEeNTHI 1€ CHHTE3/eNITCH.
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CuHTE3JeIreH OpTraHUKAJIBIK TaMaK 3aTTapbl apHaibl (pakmusuiapra Oemyl JKoHe
Tazanayasl KakeT eredi. byi mporuecTi ocipece apHaifbl Tipi OpraHu3MIEp >KaKChl KYprizeni,
oJlap/laH >KapThUiail oTKi3rim KaObIpiiak MmemOpaHanap ajbiHaibl. bynapnarsl Oeiy npoiecinic
DHEprusi oTe a3 MIBIFBIHMEH XKypeai. COHABIKTAH Ka3ip KacaHMbl KOHE KapThUlall >KacaHIbl
MeMOpaHaap >Kacallblll JKaTelp. Onapapl TEK KacaHAbl TaMaK 3aTTapblH Ta3ajaraHaa emec,
COHBIMEH Karap ayaHbl OeyireH/e, CYTTI cemapalusuiaraHzia, CyJIbl TY3ChI3JaHAbIPFaHAa JKOHE
T.0. KON AaHaIbI.

Kopuiaran opTaHbl K9HE XUMUSJIBIK OHIIPICTEpJE KbI3MET eTYIIl KbI3METKepiep/iH
JICHCAYJIBIFBIH KOPFay XUMISUIBIK 9JICTEpMEH Kypriziieai. ['aznappl 3usiHAbI KOChIMIIaIapaH
cyibIKTapMeH abcopOuusiay, KaTTbl COpOEHTTepAe aicopOuusiiay apKbUIbl >KOHE OJapibl
3USHCBI3 KOCBUIBICTApFa KaTaTU3/IK alHAIABIPY 9/1iCIMEH Ta3apTaabl. AFBI3BIH/IBI CyJIap 3USH/IBI
KOCBIMIIAJIApZiaH ~ aOCOpPOIMSUIBIK ~ OJIICTEPMEH  apHalbl  CY3TIIITEPMEH  CYy3y,  KYIITI
TOTBHIKTBIPFBIITAPMEH OHJAEY (XJIOpMeH, (TOpMEH, 030HMEH T.0.) yJIbTPO(HOIETTI CoylIeMeH
OH/Iey, OMOJOTHSUIBIK 9/IICTEP/Il KOJIJaHy apKbUIbl Ta3alaHybl MYMKiH. J[yHUE Y31 MyXUTHIHBIH
JacTaHYbIH KeMITyJe TYpPJi TEXHOJOTHSUIBIK MPOLECTEPAE CYIbIH aObIK aifHaJIbIMbIHA KOIIY
MaHBI3/Ibl OpbIH anajabl. JKep KbIPTBICBI MEH Xep KOMHAayblH KOpFay OHIIPICTepiH KaTThl
KaJIIBIKTaphIH TAaiajaHbll, ONapAbl iCKe KapaTy apKbUIbl JKy3ere acajabl (IUIaKTapIbl,
NUIAMIAp/bl, TYKbUIAAPIBI, 00C KEeHAEp/i koHe T.0.), SIFHM IIHMKI3aTThl KOMIUICKCTI KOJJIaHY
APKBLIBL

4. NnarocTpauusiIbIK MaTepHaJ:
- KecTe,
- mpe3enTanus Microsoft Power Point.
5. Oneouer
Heri3ri:

Ka3ak TLIiHae
1. XumusnslK TexHomorust Herizaepi: okynsik/ bl. K. Toibaer [xk. 6.]; KP BFM. - Anmarsr :
JKIIC PIIBK "Moayip", 2011.-296 6et.- (KP JKorapbl OKy OpbIHAAPBIHBIH KaYbIMIACTHIFBI).
2.XuMHus OHMIPICIHIH HETI3ri MpoIecTepl MEH ammapaTrTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypausl / . 1. HypceitiToB. - Anmatsl : DBepo, 2014. - 140 6er. 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 (apmaneBTuueckoii OmotexHonoruu: y4eb. mocodbue / H. K.
Kaxuposa, H. K. baitzonganos, 3. b. Cakunona. - Anmartsl : U3a-Bo KasHMY, 2008. - 256 c.
5.Kakuposa, H. K. O6mras xumudeckast rexrosorus: yuaeo. mocooue / H. K. JKakuposa. - ; Pek.
VYueb.-metoauu. Cosetom yH-Ta uM. C. JI. Achenausiposa. - Anmatsl : IBepo, 2013. - 119 c.

3J1eKTPOH/IbI 0aChLIbIMAAP:

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

KAO sy1ekTponasl pecyperap
Dnexrponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecmyOnukaHckast MeKBY30BCKas aJeKTpoHHas oubnnoreka (PMOB) — http://rmebrk.kz/
[udposas 6udanorexa «Aknurpressy - https://www.aknurpress.kz/
OnektponHas Oubianoreka «murpad» - http://www.elib.kz/
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Onurpad - nopraji MyJIbTHMEAUHHBIX yaeOHuKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(opMaIMoHHO-TIpaBoBas cuctema «3aHy - https://zan.kz/ru

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

6. Bakbpliay cypakrapsbl (kepi 0aiijianbic):

1. Meic Kypamjaac Karajau3aTopjapblHa METHJ CHUPTIH OHAIpY TPOLECIHIH THIMII
TEeMIIepaTypachl:

A) 220- 280°C

B) 440-550°C

C) 1350-1400°C

) 520-680°C

E) 350-400°C

2.MpIc Kypamaac KaTaau3aTopiiapbiHaa METHII CIIUPTIH OHIIPY MPOIECIHIH THIM/II KbICHIMBI:
A) 5-10I1a

B) 20-30 ITa

C) 50-60 ITa

1) 25-40 1a

E) 75-100 ITa

3.1luHK-XxpoM 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 KaTaJln3aTOpJIapbIH/ia METUJI CITUPTIH OHAIPY MPOIECiHIH THIM/II KbICHIMBI:
A) 20-30 ITa

B) 5-10I1a

C) 75-100 I1a

1) 15-3511a

E) 0,5-1,0 ITa

5. OTua CIUPTiH OHIIPY MPOLECIHIH THIM/I TEMIIEPaTyPaCHI:

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, MOJIUKOHICHCAITHS

B) pektudukarus, skcTpakuus

C) abGcopOrus, moIMMepu3aIus

J1) GeiitapanTanaplpy, peKTUDUKALHS

E) conmonumepuzanus, OeiiTapanTanapIpy

7.HaBonaukaisl cMosa eHIipiciHAeri 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 KaTaau3aTop

B) currini katanuzaTop

C) TeMip KaTaau3aTophl

J) miiatuHa KaTanu3aTopbl

E) xaTtanu3arop KoJaaHbUIMAMIbI

9.HaBomnaukaisl cMoJIa ainy rnpouecingeri ¢peHosa MeH popMaabAeTHATIH KaThIHACKL:
A) denonapl popmanbaeTHIKE KapaFaHia apTHIKMOJIIICPMEH aa bl
B) denon men GpopmanbaeruaTiH KaTbIHACKI IEKCi3 KOII IaMa

C) bopmansaeruati heHONFA KaparaHa apThIK MOJIIICPMEH ajlaabl
1) dopmansnerun nen GpeHonmb Oipael Memepae anaabl anabl
E) dpenon Mmen popmanbaeruaTiH KAThIHACKI 9CEp CTICH/TI
10.HaBonaukaiel cMOJIa alyIbIH TEMIIEPATYPAJIbIK ePEeKeci:

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 GapmaneBTUKAIBIK IpenapaTTapAblH CUHTESI.

2.Makcar: [lopimik 3arTap KYPBUIBIMBIHBIH ©3apa OailylaHBIChI OJap/blH  (HapMaKOIOTHSIIBIK
OCIICeHUTIr, JOPUTIK 3aTTaplblH OHIIpYy OemiMi, JOpPUTIK 3aTTaplIblH TEXHOJOTHSCHI JKOHE
XUMHSCHI KOHE OJIApIbIH KOJIAHBLIYHI, JOPUIIK 3aTTap/IblH HOMEHKIIATYPAChl JKOHE KIKTEITyiHe
OailJIaHBICTHI O1TIM AITYIIBIHBIH OUTIMIH KAJIBINITACTHIPY.

3.Jlapic Te3ucrepi

Jlekuus >xocnapsl :

1. lopinik 3aTTapApIH TEXHOJIOTHACH XKOHE XUMUSCHI TYPaJIbl TYCIHIK.

2. JIopimik 3aTTapAbIH CHHTETHKAJIBIK TEXHOJIOTHACHI )KOHE XMMUSICHIHBIH HETi3T1 Mocesenepi.
3. XUMHKO-(papMaeBTUKAIBIK OHIIPAICTIH JaMy TapUXbI

4 JTopimik 3aTTap/ibl OHIIPY JCHreH1

5. lopimik 3aTTapIbH KYPBUIBIMBI JKOHE OJIap IbIH (papMaKoIOTHSUIBIK OSIICEHAUTITIMEH 03apa
OaillaHbICHI.

6.Jlopistik 3aTTap/bIH CanachklH KaIbIITACTHIPY.

XUMUSL KOHE JOPUTIK 3aTTapIbIH TEXHOJOTHSICH - OYJI FBUIBIMHBIH OacTamachl KaJlbl
XUMUSJIBIK ~ TEXHOJOTHSAJIAH IIBIFBIN, JOPUNK 3aTTapAblH JKOHE JKapThUIal OHIMIEPIIH
OHJIpPICIHACTI TEXHOJOTHSUIBIK ~ YpAICTEpHi, OJNAapAblH  (PU3MKAIBIK, XUMISUIBIK JKOHE
(hopMaKOIOTHSIIBIK KACUETTEePiH, COHAl-aK camachbiHa 0aKbUIay SKYprizei.

CHHTETHKAIBIK JOPLTIK  3aTTAPABIH TEXHOJOTHSACHI KOHE XHMHSCHIHBIH HETI3T1
Macenenepi

a) XUMHUKO-()apMaleBTHUKANBIK OHIIPICTIH EpeKIIeTIKTepiHe OalIaHbICThI, apabIK
OHIMJIEp JXKOHE IOpITiK 3aTTap; OacTamkbl MIMKI3aT KacHeTi, OacTamnkbl XUMUSJIBIK KypamblHA
0aiiIaHBICTBI JOPITIK 3aTTap OHAIPICIHIH ONTUMAIIBI TEXHOJIOTUSICHIH TaHIAY.

0) AOpUTIK 3aTTapbIH COHFBI OHIM CalachlH KOHE OHIPICTI OaKbUIay
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- JKYKTEJITeH MIHJIETTep/l IIeUly *OJbl MyMKIHUIUTIKTEP! TOMEH/IE KENTIPUITreH:

- CUHTETHUKAJBIK XUMHUKO-(apMalleBTUKAIBIK 3aTTapiAbl 13/1€yAiH HETi3ri OarbITTapblH
AHBIKTAY;

- J9pUIIK 3aTTapAblH (hapMaKOIOTHUSIBIK OEJICeHAUIIr kKoHE KYPbUIBIMBIMEH, (U3MKa-
XUMUSUTBIK KACHeTIMEH OalJIaHbIC YHBIMIACTHIPY;

- Kayilciz KoHE MaKCHUMaJIbl SKOHOMHUKAJIBIK THIMII TPOIECTIH 3aMaHayH
TEXHOJIOTUSCHIH 13/1€Y JKOHE KAJIBIITACTHIPY XKOJIAPHI;

- OHJIipIC MPOIECIHIET] 3aMaHayH KOHAbIPFbUIAP/IbIH TEXHOJIOTUSICBIMEH TaHBICY;

- JIOpUTIK 3aTTap/bIH CanachlH Oakbuiay (0acTamKbl 3aTThl TAIAAY, aPATBIK OHIM, JaibIH
OHIM KOHE OHIIPIC KAJJBIKTaphI).

Jopimik  3aTTapAblH HETI3T Typiepi XUMHKO-(papMaleBTUKAIBIK ©OHAIpiCTepiHae
eHaipuIeni. XUMUSIBIK (apMalleBTUKAIBIK oHIIpicTep Peceiine peBosronusra aeiiH OoMaraH.
lanenni mpemaparrap euHpipici Peceil maTmanbiFbiHaa OedmiekTi OeiMaepMeH 3aHCHI3
Kypacteipbuirad. 90% opuiik 3aTTap WeT eNaepaAcH UMIIOPTTaIFaH.

1915 x. opeic raneiMaapeiablH  (Ynumbabura A.E, Tumenko B.E) enbekrepi
HOTHIKECIHJIE MYXHUT OaJIIbIpJIaphl MIKUKIi3aT PEeTiHIe WO eHAIpiciHAe Koaanblaaabpl. OChl YaKbIT
apaneiFeiHa Pecelie mopulik 3aTTapIblH TEXHOJIOTHUAICH KOHE XUMUSCHI aTThl KadeapaHbIHBIH
anmramr per Heridsin B.M. PomumonoB kamanel, MyHAa ankamouarap (MOpQHH, aHTPOIIUH,
TEOOPOMHH), aHAIBI'CTUKTEP (AHTUIUPUHA, AMUIOTIUPHHA) OHAIPICIHIH OHJCY TEXHOJIOTHSIAPHI
KapacThIpbULIbl. MockBaza anram pet 1916 x canuin npenaparTapblH ©HIIpeTiH 3aybiT, 1917
K anKamouaThl 3aybIT, Kazanna genoncanumi, HoBouepkacta — antponus, KaBka3aa 1laHOIHH
OHJIIPETIH 3aybITTap 00 KOTEepill a3aMaTThIK COFBIC KBUIAAPBIH/A KYJIBIPAIbL.

Kenec onarpiHbIH OipiHII O6€c KBUIIBIFBIHAA €CKi OHIIPIC OPBIHAAPBIH KalTa Kypy *KoHE
JKaHa KYpbUIBIC OpBIHAApHI amblUiael: MockBana 3aybiTel « Akpuxuny», Kuesre 1918-1919 x.
M.B. JIoMOHOCOB aTBIH/IAFbI 3aYBIT iICKE KOCBUI/IBL.

ANBIH aly >KoHE eMey, TUarHOCTHKANIBIK 3aTTap OHJIpici KoHEe 6HJey, OapIbIK
yiBIMIap MEH YKBIMAApAbI OipikTipin 1967 sk MeauumHAIBIK oHAIpic MUHHCTPIIITT KYPBUIIHL.

XuMuko-papmaieBTuKanblK «DapMakoH», «AKPUXHH» 3aybIT KypbUIbichl JlaTBusiia
1966-1970 k. xeH ayKbIMJIbI MOJIIIEP/Ie KaPKBIH/IBI JaMBI/IbI.

1976-1980 x. «/lopimik 3arTtap CHHTE3 OIpJIECTIr», «aHTHOMOTHUKTEDP OIpJECTITi»,
«BUTaMUH OipJecTiri» oHIMIEPiH OHAIPETIH 3ayBITTap KAJIBIITACTHI.

1860 x. - deppeitna (KapmoBa aTeiHIaFs)

1883 x. - Kemnepa (Cematiiko aTbIHAarbl)

1882 k. - caHTOHMHA ©H/IPICiHIH 3aybIThI LLIBIMKEHT K

1903r.-«Dapmakon» (IletepOypr)

4. NnarocTpanMsiyibIK MaTepHaJl.
- KecTe;
- nmpesenrarust Microsoft Power Point.
5. 9neduerrep
Heri3ri:

Ka3ak TiTiHge
1. XumuselK TexHoJorust Herizaepi: okynwsik/ bl. K. Toibaer [xk. 6.]; KP BFM. - Anmarsr :
JKUIC PIIBK "Hayip", 2011.-296 6et.- (KP Xorapsl 0Ky OpbIHIApBIHBIH KaybIMAACTBIFBI).
2.XuMus OHMIPICIHIH HETI3T1 MporecTepl MEH ammmapaTrTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypais! / L. I11. HypceifitoB. - 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 TintiHge
4. Kakuposa, H. K. OcHoBbl (apmarneBTrueckoit OuotexHosoruu: yued. mocodbue / H. K.
Kaxupona, H. K. baiizonnanos, 3. b. Cakunosa. - Anmartsl : U3a-so KasHMY, 2008. - 256 c.
5.Kakuposa, H. K. O6mas xumudeckas texnomnorus: yue6. mocooue / H. K. Xakuposa. - ; Pek.
VYu4eb.-meroauu. Copetom yH-Ta uM. C. JI. Achenausiposa. - Anmatsl : DBepo, 2013. - 119 c.

3J1eKTPOH/IbI HachbLIbIMAAP:

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

KAOQO s71exkTpoHabI pecyperap
Onekrponnas oudmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecnyOnukaHckas MEKBY30BCKas 3JIeKTpoHHast onbaroreka (PMOB) — http://rmebrk.kz/
Ludporas oudbmmoreka «Aknurpressy - https://www.aknurpress.kz/
DrexkTponHas oubmuoreka «dmurpad» - http://www.elib.kz/
Onurpad - nopraja MyJIbTUMEIUIHBIX yueOHuKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
nH(popMaIMOHHO-TIpaBoOBas cucreMa «3aHy - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/

6. bakpliaay cypakrapsl ( Feedback kepi 6aiisianbic):

1. CUHTETHKAJIBIK JOPUTIK 3aTTap XUMHSICH JKOHE TEXHOJOTHACHL. 3epTTey TOHI  JKOHE
Ma3MYHBI.

2. XuMusIbIK-(hapMaIleBTUKAIBIK ~ OHMIPICTIH TMaiaa OOJybl XoHEe JaMaybl. J[3epKHUHCKUI
ateiHaarbl  [IIBIMKEHT KajachIHIAFbI 3aybITTa (apMaleBTHKAIBIK Tpenapartap eHuaipici. KP
XUMHUSITBIK-(DapMalleBTUKAIBIK OHJIIPICTIH JIaMYBI.

3. Kana mopimik 3aTTapipl jkacay MPOILECCIHIAETI aHAIUTUKANBIK 3eprreyiep. Jopimik
3arTapAbl  OakbUTayABIH Typi. TEXHONOTHSJIBIK capamntay 3epTXaHachlHAA IKYMBICTapIbI
OpBIHAAYABIH epekienikTepi. ChlHaManapabl capanTama YIIH aiy.

4. Jlopiiik 3aTTapIbIH KIKTENyl )KOHE XHMHUSIIBIK-QapMaleBTUKAIBIK oHipicTeri I3 canmachiH
OaKpUTay bl YHBIMIACTBIPY.



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/



