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Jlexnusa Nel

1. Tema 1. Xumuueckasi TEXHOJIOTHUS KaK Hay4Has OCHOBAa XMMHUYECKOIO IIPOU3BOCTBA

2. Heab: GopMupoBaHue y OOy4aromuXcs 3HAaHUH O XMMUYECKOH TEXHOJIOTMU KaK HayYHOH
OCHOBE XHMMMYECKOTO TPOM3BOACTBA, O BAXKHEHIIMX TEXHOJIOTUYECKUX MOHATHSAX U
OIpEEIICHUAX

3. Te3ucel Jekuun

IInan:

1. Xumuyeckasi TEXHOJIOTHS KaK HaAy4YHasi OCHOBA XMMHUECKOI'0 ITPOU3BO/ICTBA.

2. Pa3BuTHE XUMUYECKOTO ITPOU3BOJICTRA.

3. OcHOBHbIE HAaNpPaBICHUS PA3BUTHUI XUMHUYECKON TEXHUKH U TEXHOJIOTHUH.

4. ITpobnembl 0OecTiedeHrs1 4YeJI0BEYECTBA M XUMHYECKOW MPOMBIIIJICHHOCTH

5. KadecTBO 1 ce0eCTOMMOCTh XUMUYECKOU MPOTYKITHH.

Hayka, n3yuatommas crocoObl U MPOLECCH epepadboTKa ChIpbs B MPEAMETHI NOTPEOICHUS U
CpelICTBa IPOU3BOJICTBA, HOCUT Ha3BaHHMe TexHonoruu. llog moHsTHeM «crmocoObl U
IPOIECCHl  TepepadOTKM» TMOHUMAIOT Psii  TOCIEAOBAaTENbHBIX OIEpaluii, MPOBOAMMBIX C
CBIpbEM, B pa3IMYHbIX MAalllMHAX M ammnaparax ¢ LeIbl0 IMOIy4eHHs W3 HEro 3aJaHHOTO
IPOAYKTA, HEMIOCPEACTBEHHO HCIIOJIb3YEMOI'0 YEJIOBEKOM WM K€ B CBOIO OYEpEb CIIy)KAILEro
CBIPBEM JIJIsl IOJTyYEHUS IPYTUX MIPOTYKTOB WU CPEACTB MPOU3BOJICTBA.

YenoBeyecKyro IesTeNbHOCTh MOXKHO pa3ouTh Ha ABe obsnactu. OJHa U3 HUX HAIpaBJicHA Ha
IyXOBHOE BOCHUTAHHME 4YEJIOBEKAa, a BTOpas - Ha YAOBICTBOPEHHE €ro MaTepUaIbHBIX
notpebHocTelt, C pa3BUTHEM MaTepUaIbHOW 0a3bl CONMATMCTHYECKOTO OOIIECTBA YEIOBEK BCE
Oonbiie ¥ Gonblle BHUMaHUsS Oy/eT YIENATh JyXOBHOUM JNesATENbHOCTH, OJHAKO B COBPEMEHHBIX
YCIIOBHSIX OCHOBHASl YacThb BPEMEHH €IIe 3aTpaydBaeTCs JIIOJbMH Ha YIOBJIETBOPEHHE CBOH
MaTepUaIbHBIX
norpedHocTei. [locKONMpKy IENbl0 TEXHOJOTUW  SBISETCS TPOM3BOJCTBO  MPEIMETOB
MOTpeOIeHUs, TO OTCIOJIa BHITEKAET BaXKHBIN BBHIBOJ O TOM, UTO B HACTOsIIEE BPEMs TEXHOJIOTHUS
SIBIISIETCSI OJTHOM U3 OCHOBHBIX HAYYHBIX JUCIHILINH.

I[J'IH COBpeMeHHOﬁ TCXHOJIOI'MH XapaKTCPHDBI JABC obnacrH. O,Z[Ha
COCTOUT B TOM, 4qTo TCXHOJIOTUA n3y4acT MacCcCOBOC Mponu3BOACTBO,
MacIITa0bI KOTOpOro JOCTUI'al0T OTPOMHBIX pasMEpPoOB; JJIA ITOM OeJIn
CTPOATCA KPYIHBIC BBICOKOIIPOU3BOAUTCIIbHBIC YCTaHOBKHU )51 IMPON3BOA-

CTBEHHbBIE KOMILJIEKCBI.

CrnegyeT OTMETHUTh, YTO TaKWe BaKHEWIIWE WCIUIUIMHBI, Kak MaTreMmartuka, (Qu3uka,
TEeOopeTUYecKasi XUMHs U HEKOTOpbIe ApPYyTHe, Pa3BUBAIOTCS OTBICYCHHO O€3 TECHOH CBS3U C
TEXHOJIOTHEeH. OTHU JUCHMIUIMHBI YCTAaHABIWBAJIM OOIIME 3aKOHOMEPHOCTH SIBIICHHM, a
TEXHOJOTHS, WCIONb3YysS OTH 3aKOHOMEPHOCTH, pa3pabaTbiBajla ONTHUMAlIbHBIE YCIIOBHUS
0ohOpMIIEHUS U BEJICHUS TOTO WIM MHOTO TEXHOJOTH4Yeckoro mporecca. OIHAKO XapakTepHas
HAIpPaBJIEHHOCTb COBPEMEHHOW HAyKH - 3TO YIUIYONSIOIIMICS U PacCHIMPSIONIUECs IMpoliecc
OPraHUYECKOro €€ CpacTaHus C MPOMBINIUIEHHOCTHIO U TEXHUKYM. [103TOMY MHOTHE BaKHEHIINE
TEXHOJOTHMYECKHE MPOIECCHl ceifuac pa3pabaThIBalOTCS COBMECTHO YUEHBIMH U HHXEHEpaMU
CaMBIX Pa3HOOOPa3HBIX CTICIHAIBLHOCTEH: TEXHOJIOTaMH, GU3UKAMH, MAaTEMAaTHKAMU, XUMUKaAMU
u Jp.

[Ipu atom Haubosee OTYETIMBO MPOSIBILETCS BeAyllas pOJb TEXHOJOra: OH JIOJKEH
KBaJIM(UIUPOBAHHO CHOPMYIHUPOBATH 33/1ady, a TaK)Ke YCIENIHO HCIONb30BaTh MOJTyYEHHbIC
YYCHBIMH PE3YJIBTATHI ISl 0)OPMIICHUS TEXHOJIOTUICCKOTO MPOIiecca.

TexHoNmorus IeIuTCsl Ha MEXaHUYECKYI0 U XUMHUYECKYIO.

MexaHuuyecKass TEXHOJNOTHUS H3YYaeT MPOLECCH, NPU KOTOPBIX H3MEHSIETCS

dopMa, BHEmHUN BUA WM (QUIUUECKHE CBOHCTBA MAaTEpUAIOB, a XUMHUYECKad
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TEXHOJIOTUS paccMaTpuUBaeT IMPOLECCHl M3MEHEHUS XUMHUYECKOIO COCTaBa U CBOMCTB
maTtepuanoB. Mcxons H3 9TOro, MOKHO JaTh TaKOE OIPENEICHHE: XUMUYECKash TEXHOJIOTHS -
HayKa 0 crocobax u mporeccax XMMHUYECKOH epepaboTKH ChIpPhSI.

VKa3aHHOE [€J€HHE B 3HAYUTEIBHOW CTENEHM YCIOBHO, TaK KaK NP MEXaHUYECKOH
nepepaboTKe MaTepHala YacTO MEHSIOTCA W ero - XMMHYEecKue cBoiictBa. Tak, Hampumep,
HEKOTOpbIe METAJUIbI JOJTr0e BpeMsl MOTYT HaXOAUThCS Ha BO3AyXe 0e3 3aMEeTHOr0 M3MEHEHMUS.
OpHako, eciii UX MOJABEPTrHYTh (PU3HMUECKOMY BO3JICHCTBUIO M TOHKO W3MEJIbUUTH, OJTYUCHHBIC
METAJUINYECKHE HOPOLIKK CaMOIIPOU3BOJIBHO 3aroparoTcst Ha BO3JyXe. DTO OOBACHSETCA TeM,
YTO C U3MEJIbUYEHNUEM BEIECTBA YBEJINUYMBAETCS €r0 IOBEPXHOCTHASI SHEPIHs, a CIEA0BATEIbHO,
IIOBBILIACTCS, XMMUYECKAasi aKTUBHOCTD BEILIECTBA.

CoBpeMEHHOE XMMHUYECKOE IPOU3BOJCTBO BKJIIOYACT OOJBIIOE YHUCIO Pa3sHOOOPA3HBIX
Gu3nuecKkux M XMMHUYECKMX OIEepalMid, KOTOpble TECHO CBs3aHbl MEXIy COO0OH, MOTOMY
XUMHYECKasi TEXHOJIOTHS U3Y4aeT COBOKYIHOCTh (PU3UYECKUX U XUMUYECKUX MPOILIECCOB U MYTH
UX OCYILECTBJICHUS B IPOMBILIUIEHHOM MaclITade.

ConeprkaHue XUMUYECKOU TEXHOJIOTHH

Eme Bo BpeMeHa Ii1yOOKOH JpEeBHOCTH YEJIOBEK HCIOIb30Bal IPUEMBbl XMUMHUYECKOH
TEXHOJIOTUH JUIs IEpepabOTKH MPUPOIHOTO CHIPBS B MPOIYKTHI M MpeaMeTsl norpednenus. Ha
HPOTSDKEHUM MHOTHMX BEKOB XMMHYECKHE IIPOM3BOJCTBA IPEJCTABISIA cOOOM pa3po3HEHHBIE
py4HBIE pemecia, TEXHOJIOTHYECKHE OCOOCHHOCTH KOTOPBIX 0a3UpOBAIMCH MPEUMYILECTBEHHO
Ha OIBITHBIX U CIIy4alHBIX pe3yJIbTaTax.

XuMHUecKasi MPOMBIIUIEHHOCTh craia odopmisateess B XIX Beke, korpa OypHBIH poct
IPOMBIIIJICHHOCTH BBbI3BAJ OOJBLION CIPOC Ha XUMHYECKYIO MHPOAYKLHUIO. DTOMY TaKxke
CHOCOOCTBOBAJIO OTKPBITHE BBIAAIONIUMHUCS YICHBIMH BaXKHEHIINX 3aKOHOMEPHOCTEH B 06IacTu
¢u3uku 1 XuMuK. B HavanbHbI nepuo oopMIIeHNsT XUMUYECKOM TeXHOJIOTUHU OO0JIBIION BKIIA
B €€ pa3BUTHE BHECIM pycckue ydensle M. B. JIomoHocoB, A. M. bytnepos, /1. 1. Mennenees u
MHOTHE JIpyTHE.

JlanbHeiliee pa3BUTHE XMMHMUYECKON MPOMBIIIJICHHOCTH XapakTepusyeTcs Oojee IIyOOKHM
UCTOJIb30BAaHUEM 3aKOHOB MAaTeMaTUKH, (U3MKM M XUMHM U JPYTHX TOYHBIX HayK Jis
COBEpUICHCTBOBAHUSA XHWMHKO-TEXHOJIOTMUECKHUX IpoleccoB. M B 3TOT mepuoj BceMUpHOE
NpU3HAaHUE B OOJIACTH XMMUU M XUMUYECKOH TEXHOJIOTUH IMOJYYMIN TPY/bl COBETCKUX YUEHBIX
M. A. Unwsunckoro, M. A. Kabmykoa, A. E. ®aBopcKOro u MHOTHUX JIPYTHX.

B cepenune Hamero crosieTdst ObUIM CAENaHbl NEPBbIe peaslbHble IIaru Ui TOro, YTOOBI ¢
MOMOIIbI0 TOYHBIX MaTEMAaTUYECKUX METOJOB BBIBECTH 3aKOHBI, OOBSCHSIOLIME TEUYECHUE
OTJIENBbHBIX CTAINN XUMUYECKOI0 IIpoLecca.

I'mybokoe NpOHNKHOBEHNE MATEMAaTUKNA B XUMHUYECKYIO TEXHOJIOIHIO OCOOEHHO MHTEHCHUBHO
NPOMCXOOUT B TOCIEIHHME TOJbl, YeMYy CIOCOOCTBYeT OypHOE pa3BHUTHE BbIUYHCIUTEILHON
TEXHUK» U KHOEpHETUKH. B pe3ynpraTe 3TOro XMMHUYECKash TEXHOJOIHS CTAHOBHUTCA TOYHOM
HayKOW; IMEHHO 3TO ABJIACTCS €€ XapaKTEePHON 4epTON B HACTOSALIMM ITEPHOL.

Uucno BelecTB, UCHOIB3YEMBIX YEJIOBEKOM B CBOEM MPAKTUYECKOM NEATENbHOCTH, OYEHb
BEJIMKO M OECPephIBHO BO3PACTAET, IOCKOJIbKY €XKEIHEBHO OTKPBIBAIOTCS M CUHTE3UPYIOTCS BCE
HOBBIE BelllecTBa. B Hacrosiee BpeMsi HACUUTHIBAETCS OKOJIO 3 MJIH. BellecTB; 0kojo 300 Thic.
HEOpraHUYecKux M Oosee 2,5 MIIH. OpraHMYECKUX, KaXI0e W3 HHUX OTJIMYaeTcsi OT JIPyroro
CBOMMM CBOMcCTBaMHM. MHOIrMe M3 3THX BEILIECTB IMOJIYYalOTCS B pE3yJbTaTe XUMHUYECKON
nepepaboTKH, OATOMY YHCIIO TEXHOJOTHUECKUX MPOIECCOB BecbMa Benuko. OTciofa cieayer,
YTO XMMHMUYECKasi TEXHOJIOTHSI Ype3BbIUaiiHO MHOr0oOpa3Ha U CJI0KHA.

XHMMHYECKUE POU3BOACTBA MOKHO Pa3IeIUTh Ha JBE TPYIIIbL: HA IPOU3BOJICTBA HEOPTaHU-
YECKUX U OpPraHUUYeCKHX BellecTB. [IpOMBINITIEHHOCTh HEOPTaHNYECKUX BELIECTB BKIIIOYAET:

1) npon3BOACTBA OCHOBHBIX XMMHUUYECKHUX BEHIECTB (KUCIOTHI, ILEI0YH, COJH, YIOOPCHUS U 1p.);
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2) TPOM3BOJCTBO TOHKHUX HEOPraHWMYECKUX TMPOAYKTOB (PEaKTHBBI, PEIKHUE SJICMCHTHI,
MOJIyIPOBOIHUKH, (hapMalleBTHUECKUE TIpenapaTsl 1 JIp.);

3) 2IIEKTPOXUMHUYECKHE TIPOU3BOCTBA (XJIOP, IIEIOUYH, KUCIIOPO/I, BOJOPO | JIp.);

4) mertautyprus (depHasi, IIBETHAsI, METAJUTYPIUsi OJ1arOpOIHBIX U PEIKAX METAILIIOB | JIp.);

5) mpOM3BOJACTBO CHIIMKATOB (CTEKJIO, IIEMEHT, KepaMHKa U JIp.);

6) NpOU3BOACTBO MUHEPAIBLHBIX KPACOK U MIUTMEHTOB

[TpOMBIIIIICHHOCTh OPTrAaHUYECKHUX BEIIECTB BKIIIOYACT:

1) ocHOBHOM (TSXKEJbIi) OPraHMYCCKUI CHHTE3 (CIUPTHI, KUCIOTHI, 3(Qupbl, nepepaborka CHa,
CO, H2, CaH; u np.);

2) TPOM3BOJICTBO MOIYNPOAYKTOB M KPACUTEIICH;

3) TOHKHUII OpraHuYecKuil CHHTE3 ((hapMalleBTUUECKHIE peraparhl, KHHO-()OTOPEaKTHUBHI U 1Ip.);
4) MpOM3BOACTBO BBICOKOMOJICKYJISIPHBIX BEHIECTB (IUIACTHYECKUE MACChl, MCKYCCTBCHHBIC H
CHHTETHYECKUE BOJIOKHA, KAYIyK U JIp.);

5) mepepaboTka roprourx MarepuanoB (He(TH, yIJs, CIaHIEB U Ip.);

6) mpOM3BOICTBO MUIIEBBIX MPOAYKTOB (caxap, JKUPBI U IIp.).

C TexHOJIOTrNYeCcKOM TOYKHM 3pEHUs TaKOe JIEJICHHUE YCIOBHO, TaK KaK MPOLECCHI MOTYUYCHHS
HEKOTOPBIX HEOPTaHWYECKUX M OPraHMYEeCKUX BMECT€ MMEIOT MHOro oOmiero. Tak, peakuus
MOJIyYeHHUs aMMHaKa HEOpraHMYeCKOro MPOAYKTa, U PeaKiMs MOJyYeHUs METHIIOBOrO CHUpTa
(MeTaHOJIa) - OPraHMYECKOro MPOAYKTa, OUeHb CXOAHBI. O0e peakiuu

N2 + 3H 2= 2NHs + Q,

CO + 2H2 =CH30OH+Q,
MIPOXOJAT C BBIJCNICHUEM TeIlIa M yMEHbIlIeHneM o0beMa. CXOIHBI U YCIOBUS CHUHTE3a; aMMHaK
nostyqarot npu temneparype okosno 500 °C u naBnenun 30MIla; cuHTE3 METHIIOBOTO CIHPTA
IPOBOIAT Nipu TemmnepaTtype okoiio 250 °C u naBinenuu 25 Mlla.

W3 nmnpuBeneHHBIX JAaHHBIX BUIHO, YTO XWMHYECKash TEXHOJIOTHS YCTaHABJIMBACT
3aKOHOMEPHOCTH M M3y4YaeT MPOIECChl HE TOJIBKO OCHOBHOM XUMUYECKOM MPOMBIIIEHHOCTH, HO
U MHOTHX JPYTHX BRKHEHIIMX OTpacieil TEXHUKH, TaK KaK B OCHOBE IPAKTHYECKH JTFOO0TO
MIPOM3BO/ICTBA JIEKAT MPOIECCHI, CBA3aHHBIE C XUMHUECKUM B3auMojielicTBueM. JleficTBUTEIbHO,
TENeph yKe TPYAHO yKa3aTh OTPACIbh MPOMBIIIJICHHOCTH, B KOTOPOW HE HAILIU OBl TPUMEHEHHS
METOJIbl U CPEJICTBA XMMHUYECKON TEXHOJIOTHUU. be3 HCIoNb30BaHNs STUX METO/I0B HE ObUIH OBl
BO3MOXKHBI YCIIEXH B COBPEMEHHON aTOMHO-SICPHOW TEXHHMKE, PaAMOTEXHHKE, DJICKTPOHUKE,
KOCMOHABTHKE M BO MHOTHX JPYTHX 00JACTAX TEXHUKU.

TpynHOCTH, BOSHUKAIOUINE B ’TOM HalpaBJIeHUH, 00yCIOBIEHBI, C OJTHOM CTOPOHBI, O0MIHEM
XUMHUKO-TEXHOJOTHYECKHX TIPOIIECCOB, a, C JAPYrol - HEIOCTaTOYHOM WX H3YyYEHHOCTHIO.
BcenencrBue 3Toro st OONBIIMHCTBA XMMHYECKHUX TPOIIECCOB HE YCTAHOBIIEHA 3aBUCHMOCTD
MEXIy OTACTbHBIMU TlapaMeTpaMH U, CJEI0BaTelIbHO, HE MOTYT OBITb COCTaBIIEHBI,
MaTeMaTHueckue omnucanusa. [locienHee HMCKIIOYaeT BO3MOXKHOCTh —~ MaTEMaTHYECKOTO
MOJIETTUPOBaHUs, sBIstOMErocss dS((EKTUBHBIM CpPEACTBOM YCTAaHOBIEHHUS ONTHUMAlbHBIX
YCIOBHI HMHTEHCHU(HKAIMK Tpouecca. YToOBl YCTAaHOBUTH CBS3b MEXIY NapaMeTpamu
TEXHOJOTHMYECKOr0 Tpollecca, HEOOXOAMMO TIPOBECTH BCECTOPOHHUE TEOPETUYECKUE U
OKCTIICPUMEHTAIbHBIC HWCCIICOBAHUs, OINBITHbIE paOOTHI, a TaKKe AaHadu3 JCHCTBYIOLIMX
MOPEINPHUITHIA C TENbIO TITYOOKOT0 N3YUYSHHSI KQKI0T0 XUMUKO-TEXHOJIOTHYECKOT0, IIPOIIecca.

OcCHOBHOHM 3a/ayell COBPEMEHHOM XWMHUYECKOW TEXHOJOTHH CTAaHOBHUTCS HE OIHUCAHUE
XUMHYECKHX MPOIECCOB H alapaToB, a YCTAaHOBJICHHE TOYHBIX JaHHBIX, BBIPAKAEMBIX B
MaTeMaTHIeCKOi (opMme, O 3aBHCHMOCTH KaK OTIENBHBIX CTaJHWi, TaK M BCEro Ipolecca B
eJIOM  OT  pa3nuyHbIX  (pakTOpoB,  T.e.  MaTeMaTH4eCKOE  OMUCAaHHE  XHMHKO-
TEXHOJIOTMYECKOI0 Mpolecca.
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B nHacrosmiee BpeMs, B BEK Hay4YHO-TEXHHYECKOI'O IIpOrpecca, XMMHUYECKas TEXHOJOTHUs
OypHO pa3BMBAETCi U COBEPLICHCTBYETCS, HCIOJIb3Yys HOBEHMIINE JOCTHXKEHHMS B CaMbIX
pa3HOOOpa3HbIX  oOyacTaX  Hayku U TexHUKA.  OcoOblii  HMHTEpeC  MPEACTaBISIOT
IUIa3MEHHOJIMMMYECKUE IPOLIECChl, NMPH KOTOPBIX IMOJ ACHCTBUEM BBICOKOW TEMIIEpaTyphbl
MCXOJIHBIC BEIECTBA MPEBPAILAIOTCS B MOHU3WPOBAHHBIE Ta3bl U PEarupyroT ¢ 00pa3oBaHHEM
pasIMYHbIX MPOAYKTOB. [lepcrexkTuBbl pa3BUTUS XUTIMYECKOH TEXHOJOIMM Ha OCHOBE
IUIA3MOXUMHUYECKUX IPOLECCOB BECbMa HE3HAUMTEIbHBI, TAK KaK B BBICOKOMOHHU3MPOBAHHOMU
IUIa3M€ MOTYT IPOTEKaTh, IPOLECCHI, HEBO3MOXHBIE B JPYTUX YCIOBUSX.

Hosble mupokue BO3MOKHOCTH OTKPBIBAIOTCS IIEpEA  XUMHUYECKOM TEXHOJIOTMEW B
pe3yJbTaTe NPUMEHEHMs YJIbTPa3ByKa, IPU KOTOPOM MPOUCXOAUT MEXaHUYECKOE BO3JEHCTBHE
ynpyrux Konebanuii Ha oOpabaTeiBaeMyro cpeay. OTOT METOJ HCHOJB3YeTcs Ul
JUCIIEPTUPOBaHMs TBEPAbIX M JKUIKUX BELIECTB, KOAryJsLUH a3po30Jiedl M 3MYJIbCHil,
00€3BOXKMBAaHUS, YMEHBIICHUA KPUCTAUIOOOpA30BaHMA HA CTEHKAaX COCYIOB, CHSTHUSA
HEPECHIICHUS, MHTEHCU()UKALIMU HEKOTOPBIX I'€TEPOreHHBIX MPOLIECCOB U T. JI.

Bonbmoe mnpuMeHeHHE B XMMHUYECKOH TPOMBIIUIEHHOCTH HAXOAAT (POTOXUMHUECKUE,
(doToKkaTaIMTUYECKHE M paJuallMOHHO-XUMHUUYecKkue npouecchl. IlocnenHum NpUHAAIEKUT
ocobeHHO Ooinbiioe Oyaymiee, Tak Kak 3T MPOLECCHl MPOTEKAOT NpU  BO3IEHCTBUU
MOHU3UPYIOLIMX U3Iy4E€HUI BBICOKMX 3Hepruil. Ilpu 3ToM co3gaercs MOIIHOE BO3/EHCTBUE Ha
BEIIECTBO, Pa3pyILAIOTCS CBSI3U MEXIy aroOMaMu W 00Opa3yloTcsi CBOOOTHBIC PaTUKANbI JINOO
BaJICHTHO-HEHACBIILICHHbIE ATOMBI.

[Ipn mMaccoBOM IPOU3BOJCTBE XUMUYECKUX MPOJYKTOB MCKIIOYUTEILHO BAKHOE 3HAUEHUE
npuoOpeTraeT noBblimeHHe 3G PEKTUBHOCTH UCIIOIB30BAHUS ChIPbs U HEPrUH, MHTEHCU(UKaLUs
IPOIIECCOB M pa3paboTKa HOBBIX TEXHOJOTHUYECKHUX CXEM, a TaKXKe CHUKECHHE COJCpKaHHA
BpPEIHBIX IpHUMecell B CTOYHBIX BOJAX M OTXOAIIMX Tra3ax IyTeM COBEpIICHCTBOBAHUS
TEXHOJIOTMYECKHX IpolieccoB. bonblioe mpakTHUYeckoe 3HAaYeHUE HMMeEeT pa3padoTka
9HEProTEXHOJOTMYECKUX MPOLECCOB, MPU KOTOPBIX TEIUIO XUMHUECKUX PEAKIUH MCIIOJIb3YeTCs
JUISL TIOJTyY€HUsl SHEpruu, MoTpediiseMol B caMOM Mpoliecce JIMOO BbIIaBa€MOM Ha CTOPOHY B
BUJIE JIEKTPOIHEPTUU WU SHEPreTUYECKOro napa.

3HaueHUE XMMUYECKOU ITPOMBIIIJIEHHOCTH B HAPOJHOM XO0341CTBE

XuMHUecKasi TMPOMBIIUIEHHOCTh SIBISIETCA OJHOM M3 OCHOBHBIX OTpaciieil HapoAHOTO
X03s1iicTBa. ACCOPTUMEHT BBIITyCKaeMOM €10 MPOAYKLNN YpE3BbIYAHO BEJIMK U pa3HOOOpa3eH: B
HACTOsIIEee BpeMsl OTEYECTBEHHAs XMMMYECKas IMPOMBIIUIEHHOCTh BbIyckaeT okosno 50 000
HAaMMEHOBAHUN TPOIYKIMH. BaKHEHIIMMU XUMHUECKUMH MPOAYKTAaMH SBISIOTCS YAOOpPEHHS,
AJOXMMHKATBI, KUCIOTHl U IIEJIOYM, JAKKM M KPAacCKH, CUHTETMUYECKHE BOJOKHA, IJIACTHUYECKHE
MAaccChl, CHHTETHUECKUH Kay4dyK, MHOT'OYHMCIIEHHBIE ITPOU3BOIHBIE YIIIEBOAOPOJOB U T. 1. OrpoM-
HOE 3HAa4YeHME JUI1 HapOJHOTO XO35AHCTBA MMEET XMMHUYecKas nepepaboTka KaMEHHOIo YT,
He(TH, PUPOTHOTO Ta3a, IEpPeBa M JAPYroro yriepoACOAEPIKAIIEeTo ChIpbs. Bennko 3HaueHue
XMMHUYECKONH NPOMBINUIEHHOCTH B 00JaCTH MPOM3BOJCTBA ATOMHOW 3HEPruu, OOOPOHHOI
IIPOMBIIIIIEHHOCTH, OCBOCHHS KOCMOca U Jp.

['pynmy TEIIOBBIX MPOLIECCOB  COCTABISAIOT —MPOLECCHl  HAarpeBaHUs,  OXJIAXKICHMS,
KOHJCHCAllUY, BBIIAPUBAHUA, TEIUIOOOMEHAa U JIpYyTHe, CKOPOCTb KOTOPBIX OINpeAeseTcs
3aKOHaMHM TEIUIONEpeIauH.

['pynna nud¢y3noHHBIX MPOIECCOB CBsi3aHa C MEPEHOCOM BelecTBa W3 OMHOW (a3l B

IpYyTyIo.

K MEXaHUYECKUM OTHOCSITCS MIPOLIECCHI npobiieHus, M3MEbYCHMUS,
IPOXOYECHHUS, TPaHCHOPTUPOBAHUS TBEPJBIX MaTepHaoB, IpaHyJIMpoBa-
HUS U JIp.
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Haubonee BaxkHyI0 W MHOTrooOpa3HyIO TpYIIYy COCTaBJISAIOT XHMHYECKHE IPOILECCHI,
CBSI3aHHBIE C U3MEHEHHEM XMMUYECKOI'O COCTaBa H CBOWMCTB BELIECTBA, CKOPOCTh IMPOTEKAHUS
KOTOPBIX OIPEAEIAETCS 3aKOHAMU XUMUYECKON KMHETHUKH.

XuMHUecKass TEXHOJOIMsT - Hayka O Haubojee SKOHOMHYHBIX M SKOJIOIMYECKH
00OCHOBAaHHBIX METOJaX XHWMHUYECKOM NepepabOTKU ChIPbIX MPUPOAHBIX MAaTEpUajoB B
IpPEIMEThI TOTPEOICHUS U CPEeICTBA IPOU3BOICTBA.

TexHoJIorHsl WK YYEHUE O BBITOAHBIX (T.€. MOIVIOMIAIOIIMX HAaUMEHEE TPYyJAad JIIOJICKOTO U
SHEPruy MPHUPOJIBl) MpHUEMax MepepabOTKU HPUPOIHBIX PECYpPCOB B MPOILYKTHI, MOTPEOHbIE
(HeoOXOoMMble, MM TIONE3HbIE, WM yAO0OHBIE) Ui HPUMEHEHHs B KM3HH JIOAei»!, - Tak
onpenenua .. MeHzaeneeB NOHATHE «TEXHOJIOTUI.

[IpoucxoxaeHUe CIIOBa «TEXHOJNOTUs» (OT rpedeckux ciioB «technosy - wuckyccrTso,
pemecio u «l0gos» - yueHHe, HayKa) BIIOJHE OTBEYAET €ro COJCPIKAHUIO: YYeHHE 00 YMCHUH
nepepadaTbIBaTh UCXO/IHBIC BEIIECTBA B MOJIE3HBIC TPOAYKTHI.

B 3aBuCMMOCTH OT OCHOBHBIX IPHUEMOB NEPepadOTKM MCXOJIHBIX BEIIECTB U HA3HAYCHMS
IPOAYKTOB PA3IMYalOT: TEXHOJOTHI0 META0JIOB (MX IMOJydyeHHEe W 00pabOTKa), TEXHOJOTHIO
MAaIIMHOCTPOCHUs (M3rOTOBJICHHE MAIUMH U amnlapaToB), MUIIEBYIO TEXHOJIOTHUIO (IIOJy4YeHHE
IPOAYKTOB ITUTaHUs) U T.J.

XuMHUeCcKasi TEXHOJOIMs H3ydaeT MpoLecchl NepepaboTKH, B KOTOPHIX IPEBAIMPYIOT
XUMHUYECKHE U (PU3UKO-XUMHUYECKUE SIBICHUS, IPUBOAAIINE K KOPEHHOMY U3MEHEHHIO COCTaBa,
CBOWCTB M CTPOEHUsS BEILECTB. XHUMHYECKYI TEXHOJOIMIO MOXKHO KJIACCU(PHIHUPOBATH IO
pa3IMyYHBIM IpU3HAKAM, HAIIPUMEp, 110 XapakTepy MPUMEHIEMbIX TEXHOJIOIMUYECKUX IIPOLIECCOB,
10 UCTIOJIb3YEMOMY ChIPBIO WIIM OTPEOUTEIBCKUM MPOAYKTaM.

Ilo oTpacnsM, Kak OHU HCTOPUYECKH COHOPMHPOBATINCH B XO3SAWCTBEHHOW JKH3HH,
XUMHUYECKYIO TEXHOJIOTHIO Pa3essaioT Ha ABE IPYIIIbI.

A. Heoprannueckasi XMMH4Y€CKas TEXHOIOTHSL:

1) OCHOBHOIl HEOPraHWYECKHH CHHTE3 - IPOM3BOJCTBO KHCIIOT, INENOYEH, colei u
MUHEPAIBHBIX MPOJTYKTOB;

2) TOHKHH HEOPraHMYECKUi CHHTE3 - TIPOU3BOACTBO HEOPraHWYECKHX IPErnapaToB,
PEaKTUBOB, PEKUX JIEMEHTOB, MATEPUAJIOB IEKTPOHHUKH, JIEKAPCTBEHHBIX BEIIECTB U JIP.;

3) saepHO-XMMHYECKasi TEXHOJIOTHS - MPOHM3BOJCTBO MPOJYKTOB U MATEPHANIOB SIAEPHO
XMMHYECKOI0 KOMIUIEKCa;

4) MeTalTyprus - IPOM3BOACTBO YEPHBIX U IIBETHBIX METAILIOB;

5) TEXHOJOTHsS CWIMKATOB - MPOM3BOJACTBO BSKYIIUX MATEPUAIIOB, KEPAMHUYECKUX
W3JIeTHN, CTEKJIA.

b. Opranuueckass XuMu4eckasi TEXHOJIOTHS:

1) nepepaboTka HedTH W raza - NMEPBHYHOE pa3JeieHHe, OYUCTKA M 00JaropakMBaHHE
ra3000pa3HbIX, KUIKUX U TBEPABIX MPUPOIHBIX UCKOMIAEMBIX YTIEBOIOPOIOB;

2) He(TEXUMHUYECKMH CHHTE3 - MPOU3BOJCTBO  OPraHMYECKHX  MPOAYKTOB U
MOJYNPOAYKTOB W3 IOJBEPrHYTHIX MEPBUYHON MepepaboTke He(TENpOIyKTOB U OKCHAOB
yIJI€BOAA U BOJOPO/A;

3) OCHOBHOW OpPraHMYECKHUH CHHTE3 - MPOM3BOJICTBO OPTaHMUYECKHUX MPOIYKTOB Ha OCHOBE,
[JIaBHBIM 00Pa30oM, YII€BOJOPOIHOIO ChIPbS;

4) OWOTEXHOJOTHs - TMPOU3BOJCTBO KOPMOBBIX APOMOKEH, aMHHOKHCIOT, (DEPMECHTOB,
QHTUOMOTHKOB U APYTHX MPOLYKTOB HA OCHOBE OMOJIOTUYECKUX U OMOXUMHUECKUX MPOIIECCOB;

5) TOHKHIA OPraHUYECKUI CUHTE3 - MPOU3BOJICTBO OPraHMUYECKHUX MPENapaToB, pEaKTHBOB,
JIEKapCTBEHHBIX BEILECTB, CPEICTB 3alUThI PACTEHUH U Jp.;

6) BBICOKOMOJICKYJISIPHASI TEXHOJOTHS - MOJYYEHHE BBICOKOMOJCKYJISIPHBIX COCAMHCHHI
(cuHTEeTHYEeCKHH KayuyK, J1aCTMAcChl, XMMUYECKHE BOJIOKHA, IUIEHKOOOPa3yIOIINe BEIIECTBA);
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7) TEXHOJIOTHSI TIEPEPaOOTKH PACTUTEILHOTO M )KUBOTHOTO CHIPBSI.

Hapsiny ¢ nepBoHa4aabHBIM U OCHOBHBIM OIIpe/IEJICHUEM XUMUYECKOW TEXHOJIOTHMH KaK HayKH,
3TOT TEPMHH CTal HCIIOJIB30BaThbC M B JAPYTHMX 3HAYCHHSX: KaK CIOCO0a TOIy4EHHUS WU
MIPOU3BOJICTBA OMPENIEICHHOIO MPOAYKTa (TEXHOJIOTUS CEPHON KUCIOTHI, TEXHOJIOTHS aMMHUAKa,
TEXHOJIOTMs Ta30B) WK KaK METOJia epepabOTKH ChIpbs (MEMOpaHHAs TEXHOJIOTHS, IJIa3MEHHAas
TEXHOJIOTHS H JIp.).
4. UniarocTpaTUBHBIN MaTepuas:

-TaOJINLIBI;

- npe3enranus Microsoft Power Point.
5. Jluteparypa:
OCHOBHAaf:

HA PYCCKOM fI3bIKe:

1.Kakuposa, H. K. OcHoBrbI (papmanieBTHUECKOM OnoTexHOI0rHU: yued. mocodue / H. K.
Kaxuposa, H. K. baitzonganos, 3. b. Cakunona. - Anmater: U3a-80 KasHMY, 2008. - 256 c.
2. Kakuposa, H. K. O6mas xumuaeckas Texnosorus: yuaed. mocobue/ H. K. Kakuposa.; Pek.
VYu4eb.-meroauu. CopetoM yH-Ta uM. C. JI. Achenausiposa. - Anmatsl: DOBepo, 2013. - 119 c.
3.AcmipbexoBa A.Jl., Opnabaesa C.K. [IpombiiieHHbIE CLIOCOOBI MOXY4YEHUS JIEKApCTBEHHBIX
cpenctB. Jlaboparopusiii mpakTukym-IlIsimkent.- 2016-200c.

HA Ka3aXCKOM fI3bIKe:
1. Xumusanblk TexHosorust Herizzaepi: okynslk / bl. K. Toiibaes [x. 6.]; KP BFM. - Anmarsr:
JKIIIC PIIBK "Moayip", 2011.-296 6er. - (KP XKorapbl 0Ky OpbIHIAPBIHBIH KaybIMIACTHIFHI).
2.XUMUsl OHJIPICIHIH HETI3Ti MPOILEeCTepi MEH ammaparrapbl: 3epTXaHAIBIK MPAKTUKYM: OKY
kypaunsl / L. III. HypceitiToB. - Anmatsl: 9Bepo, 2014. - 140 6er. c.
3. OpnadacBa C.K., AcunpbexkoBa A.J[. Jlopimik 3artapapl amyablH OHMIPICTIK omicTepi. -
3epTxaHaiblK MPakTUKyM. - [IIeiMkeHT. - 2019 xk. -1806.

Ha AHIJIMHCKOM SsI3bIKE:
Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

JJIeKTPOHHBIE PeCYpPChI:

1.Vcmanosa, M. b. JKannel xumus [DneKkTpoHHBIN pecype]: oky Kypansl / M. b. Ycemanosa. -
OnekTpoH.TekcToBble AaH. (19,1 MB). - Ockemen: "Mynbrumenus 3eprxanacst”, 2007. - ai1. onr.
nuck (CD-ROM).
2.AcunsbexoBa A.Jl., Opnabaesa C.K. IlpomplsieHHbIE CIIOCOOBI MOJyUEHHs! JIEKaPCTBEHHBIX
cpeactB.  JlaGoparopuslii  mpakTukyM-lIIIeiMkenT.-2016-DnekTpon.TekcToBeie  AaH.(4,00
Mb).2021.-200c
3.0pnabaeBa C.K., AcunsoexoBa A./l., dyucebaes I1I.E. J{opinik 3aTTapsl anyAblH OHIIPICTIK
onmicrepi. - 3epTXaHanbIK NpakTUKyM. - LIsiMkeHT. - 2019 k. - DnekTpoH.TekcToBbIe naH.(4,00
Mb).2021.1806.

JuekTpoHHbIe pecypcbl BULL
OnekrponHas oudanoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecniyOiinkanckas MEKBY30BCKast dieKTpoHHas ondauorexa (PMOB) — http://rmebrk.kz/
[udposas 6udarorexa «Aknurpressy - https://www.aknurpress.kz/
OnektponHas oudanoreka «Amurpad» - hitp://www.elib.kz/
Onwurpad - mopran MyIbTUMEIUHHBIX yuyeOHuKoB https://mbook.kz/ru/index/
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3BC IPR SMART https://www.iprbookshop.ru/auth
uH(GOPMAaIIMOHHO-TIPaBOBas cucrema «3any - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/
. KourpoJnnbie Bonpocol (o6patHas cBs3s Feedback):
. TexHOonorus u ee BUAbL.
. 3HaYeHUe XMMUYECKOT0 IMPOU3BOJICTBA JJIsi TEXHUYECKOTO Mpoliecca.
OcHOBHbIE HANIPABJICHUS PA3BUTUS XUMUUYECKOU TEXHOJIOTUH U TEXHUKH.
. IloBbrmenne nHTeHCUBHOCTH X TC 1 OTHENBHBIX aNapaToB.
. IloBbIlIEHHE MPOU3BOIUTEILHOCTH ANIapaos.
Mexanuzanus.
. KommiekcHass aBTomaruzauus.
. 3aMeHa NMepuoANYECKUX MPOIIECCOB HA HEMPEPHIBHBIE
. YMEHbIIIEHUE HHEPreTUYECKUX 3aTpaT M TOJHOE HCIOJIb30BAHUE HHEPTUA XHUMHUYECKUX
peaKkIui.
10. YMeHbIIeHHE CTAAMi MPOU3BOJICTBA.
11. Co3pmanue 6€30TXOIHBIX TEXHOIOTHIA.
12. Kakue OCHOBHBIE TEXHHKO-dKOHOMHUYECKUE TOKA3aTeN HCIIONB3YIOT IS ONPeAcIICHUS
3¢ peKTUBHOCTU MPOBEACHHS TEXHOJIOTMYECKOro mporecca?
13. Kakoii BenMunHON XapaKTepH3yIOT NOTHOTY MPEBPAICHUS BCXOAHBIX BEIIESCTB?
14. loctaToyHO 7M1 HpU MPOBEIEHUU CIOXHOW pPEaKIUH 3UaTh CTENEHb IPeBpalleHUs
HCXOJHOTO peareHTa, YTOObI CyUTh 00 A3(EKTUBHOCTH MPOXOKIEHUS mporiecca?
15. 3 xakux OCHOBHBIX CTaTeil CKJIaJgpIBaeTcs Ce0ECTOMMOCTh MPOAYKIMU XHUMHUYECKON
IIPOMBIIITIEHHOCTH?

©CO~NOUAWNREO®

Jlexuus Ne2

1. Tema 2: ConepxaHne XUMHUKO-TEXHOJIOTHYECKOTO MTpolecca.

2.ean: ¢opmupoBaHue y oOydyarOMIMXCs 3HAHUH O COJEPKAHMM XMMHUKO-TEXHOJIOTHYECKOTO
nporecca, (¢akTopax, OINPEIeNSIONUX CKOPOCTh TOMOI€HHBIX M TeTEpOreHHBIX pEeaKIui,
(akTopax, ONPENeNIONMX MPOTEKAHHE XUMHKO-TEXHOJOTHUECKUX IMPOLECCOB U BAKHEHUIINX
crioco0ax uX peryaupoBaHuUs.

3.Te3uckl JeKnu

IInan Jexknuun:

1.IToHsiTHE O XMMUKO-TEXHOJIOTHYECKOM IPOLIECCE.

2.MaKTOphI, ONPEACIAIOINE CKOPOCTh NOMOTEHHBIX M TE€TEPOrCHHBIX peakuui. 3.DaxkTopsl,
OIpeAesAoIe TPOTEKaHNE XUMHUKO-TEXHOIOIMUECKUX TPOLECCOB U Ba)KHEHIIIME CIIOCOOBI UX
pETYJINPOBaHMUS.

Besikuii xumuko-rexsHonorutdyeckuit nmpouecc (XTII) nomken orBeyaTh ONpesesieHHBIM
tpeboBanusaM. [Ipexxae Bcero XTIl crpemsrcs NpoBOAWTH B TAaKUX YCJIOBUSX, KOTOpBIE
MO3BOJISIFOT MTOJTYYUTh MAaKCUMAJIBHBIA BBIXOJ] TMPOIYKTa, - T.€. HaWOOJbIIee KOJIMYECTBO
IPOAYKTa U3 B3ATOr0 KOJIMYECTBA ChIpba. OUeHb Ba)KHO, YTOOBI YCIIOBHS IPOBEIEHUS ITpolecca
oOecreurBaJIi BBICOKYIO CKOpPOCTb €ro IpOTeKaHus. UYeM BbII€ CKOPOCTh Ipolecca, TeM
0oJbIIe UCXOAHBIX BELIECTB MOXKHO NepepadoTaTh B ammapaTe B MPOLYKTHI 3a OAMH 4ac, T.€. C
MOBBILIEHUEM CKOPOCTH IIPOLECCa YBEIMYMBACTCS IPOU3BOAMTENIBHOCTH ammaparypel. U,
HAaKOHEIl, He MEHee Ba)KHO, 4TOOBI MOJy4aeMblii MPOAYKT ObLT JAELIEBBIM U 00J1aJall BHICOKUM
KAa4eCTBOM.

Llenb XMMHUYECKON TEXHOJIOTUH - IPOBECTHU IMPOLIECC KaK MOYKHO BBITOAHEE, HanboJee MOIHO
IIPEBPATUTh HMCXOJHOE ChIPbE B IPOAYKTBHI PEAKLUMUH, IOJIYYUTHh MAKCHUMAJIBHOE KOJIMYECTBO
IPOAYKTa U3 B3ATOTO CBIPbs, HOBBICUTH BBIPA0OTKY NMPOIYKTA B PEAKTOPE B €IUHUILY BPEMEHH,
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T. €. YBEJIMYUTh CKOPOCTHb MepepaboTKu ChIpbs. [Ipu 3TOM cTaparoTcsl MONYyYUTh MPOAYKT
BBICOKOT'O KaU€CTBA U CBECTH K MUHUMYMY BCE€ BUJIbI 3aTPAT IPU €ro MPOU3BOJCTBE.

XUMHKO-TEXHOJIOTUUECKUM  TpOIecC  MpeacTaBisieT co00l  COBOKYIMHOCTH
olnepanuii, TO3BOJAONINX NOJYUYUTh LEJIEBONW NPOAYKT M3 HMCXOIHOIrO Chipbsi. Bce atm
olepaluu BXOJSAT B COCTaB TPEX OCHOBHBIX CTAJMi, XapaKTEPHBIX MPAKTHUYECKHU JUIA
KaXX/10r0 XMMUKO-TEXHOJOTUYECKOro Ipolecca.

Ha mepBoii ctanuu nIpoBOAAT Omneparuu, HEOOXOUMBbIe JJs MOATOTOBKHA UCXOTHBIX
pEareHToB K MPOBEJIEHUI0O XMMHYECKOW peakuuu. PeareHTsl nepeBoAsiT, B YaCTHOCTH, B
Hanmbojee peaKIMOHHOCIOCOOHOE cocTosHHEe. Hampumep, HW3BECTHO, YTO CKOPOCTH
XUMHYECKUX PEaKIUil CUIBbHO 3aBUCHUT OT TEMIEpPATYyphbl, IO3TOMY 4YacTO PEareHThl A0
NpOBENCHUS  peaknuud  HarpeBawT. [a3000pa3Hoe  ChIpbe ISl  MOBBIMICHUS
3pdekTUBHOCTH TMmpolecca M YMEHBIICHHUS pa3MEpoB amnmaparypsl MOJABEPraroT
KOMIIPUMHPOBAHHUIO 1O OINpPEJCIICHHOTO naBieHUs. YToObl yCTpaHHTh TOOOYHBIE
ABJICHUS W IOJYYUTh HPOAYKT BBICOKOTO KauyeCTBa, HCXOJHOE CBHIPbE IOJABEPrarT
OYHUCTKE OT MOCTOPOHHUX MPUMECEM, MOJb3YACh METOJAMU, OCHOBAHHBIMU HA Pa3JIMUUHU
dbu3nyecknux CBOMCTB (PAacTBOPUMOCTh B PAa3IUYHBIX PACTBOPHUTENSAX, ILIOTHOCTD,
TeMIepaTypbl KOHJACHCAUMU W KpUCTALUIM3aUMUM U T. A.). [Ipu ouucTke CHIphSI U
PEAKIMOHHBIX CMECeH UIMPOKO TMPHUMEHSAIT SBIEHHUS TEMiI0- U MaccooOMeHa,
TUIPOMEXaHUYECKHE MPOIEecChl. MOryT OBITh HCIOJB30BAHBI M XUMHUUYECKHUE METOJIBI
OYHUCTKH, OCHOBAHHBIE HAa XMMHUUYECKHX pEaKUUAX, B PE3YyJbTaT€ KOTOPBIX HEHYXHBIE
MPUMECH MPEBPAIIAKOTCS B JIETKO OTAEIMMbIE BEUIECTBA.

CooTBEeTCTBYIOIUM 00pa3oM MOATOTOBIEHHBIE peareHThl Ha CIeAYIOlled CTaguu
MOJABEPraloT XMMHUYECKOMY B3aMMOJIEMCTBUIO, KOTOPOE MOXKET, B MPHUHIIUIIE, COCTOSATH
U3 HECKOJNBKHUX ATamnoB. B mpoMexyTkax MexAy STUMH 3TallaMH UHOTAA HEOOXOIUMO
BHOBB HCIIOJIb30BATh TEIJIO-MacCOOOMEHHBIE U Ipyrue GU3nIeCKue MPOIECCHI.

B pesynapTare XMMHUUECKHUX pEakIUid MOJIy4yarOT CMECh MPOAYKTOB (I€JIEBHIX,
MoOOYHBIX, MOMYTHBIX) U HEMPOPEArUPOBABIIHNX PEAr€HTOB. 3aKJIIOUYUTEIbHbBIE ONEpaIluu
MOCJEAHEN CTaJAuM CBSI3aHbl C pa3JeJ€HUEM 3TOW CMECH, AJS Yero BHOBb HMPUMEHSIOT
TUAPOMEXAaHUYECKUE, TEMI0- U MAacCCOOOMEHHBIE MPOIECChl, Hanmpumep (GpuiabTpoBaHue,
neHTpudyrupoBanue, pekTupukanuio, adbcopOUMI0, SKCTpakuuwo u T. A. [IpoayKTb
pEaKIuy HAMPaBJSIOT HA CKJIAJl TOTOBOM MPONYKIIUU UM HA JaJbHEUINYI0 nMepepadoTKy;
HEIpOpearupoBaBIIEE ChIPbE BHOBb MCMOJb3YIOT B IPOLECCE, OPraHU3ys €ro PEIUKII.

Ha Bcex aramax, a 0COOCHHO Ha 3aKJIIOYHUTEIBHBIX, TPOBOMAST TaKXKE PEKYIEPAIUIO
BTOPUYHBIX MAaTE€pUAIBHBIX U JHEpPreTudeckux pecypcoB. [loToku ra3000pa3HBIX H
JKMJKUX BEUIECTB, IMMOMAJAlIIUX B OKPYXAIOUIYI Cpeay, MHOABEPraldT OYHUCTKE H
00e3BpeXKMBAHUIO OT OMACHBIX MNpuMmecei. TBepabie oTX0Abl JTUOO0 HANMPaBIAOT Ha
TaIBHEHITYI0 TIepepaboTKy, MO0 pa3MemaroT Uil XpaHeHus B 0€30MacHBIX JJs OKpPY-
JKAOWIEH cpelibl yCIOBUAX.

Takum o00pa3oM, XHMHKO-TEXHOJOTHYECKHH MpOIEecC B IEJIOM - 3TO CIOXKHAas
CHUCTEeMa, COCTOAIIas U3 €AUHUYHBIX CBA3aHHBIX MEXKIYy cOO0M MPOIEeCcCOB (3IEMEHTOB) U
B3aUMOJICHCTBYIOIIASA C OKPYKAOIEH CPETON.

DJleMeHTaMH XHMHKO-TEXHOJOTUYECKOW CHCTEMBl SBISIOTCA NEPEUYUCICHHbIE
BBIIIE TPOILECCHl TEIJIO- H MAacCOOOMEHa, THIPOMEXaHUUCCKUE, XUMUYeCckue u T.4. WX
paccMaTpUBaIOT KaK €JUHUYHBIE NPOLIECCHl XUMUUYECKON TEXHOJIOTHH.

BaxHol MOACUCTEMON CIOKHOTO XHUMHUKO-TEXHOJOTHYECKOTO MpOLEcca SBJIAETCS
XUMHYECKUH mpouecc.
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XUMHUYECKUH TIPOIECC TPEACTABISICT COO0N ONHY MIIM HECKOJIBKO XUMHUYECKUX PEaKiu,
COTIPOBOKIAEMBIX SIBIICHUSIMU II€PEHOCA TEIIOTHI, MACChl U UMITYJIbCA, OKA3bIBAIOIINX BIIUSHUE
KaK JIpyT Ha Ipyra, Tak U Ha IPOTEKaHUE XUMUYECKON PEAKIIUHU.

AHanu3 eJUHUYHBIX MPOLECCOB, UX B3aUMHOTO BJIUSHHS MMO3BOJSIET pa3paldoTaTh
TEXHOJIOTUYECKUN PEKUM.

TexHOIOrnueckuM peXMMOM Ha3bIBA€TCS COBOKYMHOCTH TEXHOJIOTMYECKUX MapaMeTpoB
(TemnepaTypbl, AaBICHHS, KOHLIEHTPAIMA PEeareHToB U T. J.), ONPEACISAIOMINX YCIOBUS pabOThHI
anmnapara Wil CUCTEMbI allapaToB (TEXHOJIOTHYECKON CXEMBbI).

OnTumanbHble YCIOBHS BEIEHUA Ipoliecca - O3TO COYETAHHME OCHOBHBIX
napaMeTpoB (TeMIepaTyphl, [aBlIeHUS, COCTaBa UCXOJHON peaKUHMOHHON CMECH H T. 1.),
MO3BOJIAIONIEE MOJYYUTh HAMOOJBIIMK BBIXOJ MPOIYKTAa C BBICOKOH CKOPOCTHIO WU
obecneunTh HAMMEHBIIYIO CE0ECTOUMOCTh IPU COOJIOEHUH YCIOBUM palMOHAIBbHOIO
UCIIOJIb30BAHUS CHIPhS U DPHEPTUM U MUHUMH3AIMHU BO3MOXKHOTO yliepda OKpyKaroliei
cpene.

EnvHuuHbple npolecchl MNPOTEKAalT B pa3jIMYHBIX alnaparax - XHUMHUUYECKHX
peakTopax, aOCOpOIMOHHBIX U PEKTU(PUKAIMOHHBIX KOJOHHAX, TENJIO00OMEHHUKAX U T.
. OtnenpHBle annapaTbl COEIMHEHBI B TEXHOJOTHYECKYIO CXEMY IIpolLiecca.

TexHonornyeckas cxema - palMOHAIbHO MOCTPOCHHAs CHUCTEMa €IMHUYHBIX almaparos,
COCJMHEHHBIX PA3JIMYHBIMA BUAAMU CBsi3edl (IpsAMBIX, OOpaTHBIX, MOCIEI0BATEIbHBIX,
napajuleNibHbIX), MO3BOJISIIOIIASL TOJYYHMTh 3aJaHHBIM MPOAYKT 3aJaHHOIO KayecTBa W3
HOPUPOIHOTO CHIPbs WK MOy (HaOpUKATOB.

TexHoTOTHYECKHE CXEMBl OBIBAIOT OTKPBITBIMU U 3aKPBITBIMU, MOTYT COJEPXKaTh
O6e3omnacHbie (0OBOIHBIC) MOTOKHU U PEIUKIIBI, MO3BOJISIOMKIE TOBBIIIATH 3()PEKTUBHOCTH
GYHKIIMOHUPOBAHUSA XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI B I[€JIOM.

Pa3paboTrka u mocTpoeHHE pAIMOHAIBLHOW TEXHOJOTHUYECKON CXEeMBbl - BaKHas
3aJlaya XUMHYECKON TEXHOJIOTHUHU.

B coBpemMeHHONH XMMHM H3BECTHO OOJBIIOE YHUCIO Pa3IUYHBIX XUMHYECKHX
peakiuii. MHOTHE W3 HUX OCYIIECTBJSIOTCS B MPOMBIIIJICHHBIX XUMHYECKUX PEaKTOpax
U, CI€10BAaTEIbHO, CTAHOBATCA 00BEKTOM MU3yUEHHUS XUMUUYECKON TEXHOJIOTHU.

UToO6bI 00JIerdyuTh M3y4eHUe OJIM3KUX MO MPUPOJie SBICHHUH, B Hayke MPUHATO HUX
KJIacCU(PUIUPOBATH MO OOMMM MpU3HAKaM. B 3aBUCHMOCTH OT TOTO, KaKue NMpHU3HAKHU
B3SITHI IIPU 3TOM 32 OCHOBY, CYIIECTBYET HECKOJIBKO BUJIOB KJIaCCU(DUKAINN XUMHUYECKUX
peaKkuui.

BaxupiM BuaoMm kiaccudukamuu sABiAseTcsS KilaccupUKAUS HO MEXaHU3MY
OCYILleCTBJICHUA peakuuu. Pa3nuyaror mnpocteie  (OJHOCTAAMWHBIE) W CIOXHBIE
(MHOTOCTaAuMiiHbIE) peaKklWu, B YACTHOCTH IMapallielbHble, MOCIeN0OBaTeIbHbIE U
1ocCJIeJOBATENbHO-TIapalljelIbHbIE.

[IpocThiMH Ha3bIBAIOT peakUWH, I OCYIIECTBIEHHUS KOTOPBIX TpedyeTcs
IPEOI0JIEHHE JINIIb OJHOTO 3HEPTETUUYECKOTO Oapbhepa (0HA cTanus).

CrnoxxHble peakIuu BKIIOYAIOT B Cce0sf HECKOJbKO MapajuiedbHbIX WU
MOCJIEJOBATENbHBIX CTAAUMN (IPOCTHIX peaKLHil).

PeanbHble OnHOCTaAUMHBIE peaKIMU BCTpPEUAIOTCS Ype3BbIYaiiHO penko. OmgHako
HEKOTOPBIE CIIOXKHBIE PEAKIUM, NPOXOASAIINE Yepe3 psJ IPOMEXKYTOUYHBIX CTAAUM,
yaI00HO cyuTaTh (OpManbHO NTPOCTHIMH. ODTO BO3MOXKHO B TeX Cclydasx, KOTJa
NPOMEXYTOUHbIE MPOAYKTHl peakUH B YCIOBUAX paccMaTpUBAeMOMl 3ajxauu He
00HapyKUBAIOTCH.
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Knaccupukamusa peakuuii Mo MOJNEKYIIPHOCTH YUYUTBIBAET, CKOJBKO MOJIEKYJ
y4acTBYeT B RJIEMEHTApPHOM aKTE€ PeaKIUMH; pa3IN4yaloT MOHO-, OM- U TPUMOJIEKYJISIPHbBIE
peakIiuu.

Bun  kuHeTHueckoro ypaBHEHHS  (3aBUCHUMOCTH  CKOPOCTH  pEaKIUH  OT
KOHI[EHTPAlUil PeareHTOB) MO3BOJISIET NPOBOJIUTH KIACCUPUKALHUIO 10 NOPAOKY peaKyuu.
[lopsinkoM peaknuu Ha3bIBa€TCAd CyMMa IOKa3aTeleill cTeneHed y KOHUEHTpanui
peareHTOB B KHMHETHUYECKOM ypaBHeHMHU. CylecTBYIOT peaKLUHMu IEepBOro, BTOPOroO,
TpEThero, IpoOHOTO MOPSAIKOB.

XUMUYECKHE PEeaKIUM pa3InyaroT TaKKe no meniogomy s¢gexmy. Ilpu npoTeKaHUU
JK30TEPMUYECKUX peaKIUil, CONpOBOXAAIOIIUXCS BblAeNeHHeM TemnoTel  (Q>0),
NPOUCXOJAUT YMEHBIIEHUE SHTAIBIUMN peakuuoHHoi cuctemsl (JIXKO); mpu nporekanuu
SHAOTEPMHUUECKUX peaKIUil, COMpoBOXAaImuxXcs norjomeHueM tenaotsl (Q<0), mpo-
UCXOJHUT yBEIMUYCHHE YHTAIBIIUU PEaKUUOHHOU cuctemsbl (H> 0).

Jna BpIOOpa KOHCTPYKIIMHM XHMHUECKOrO peakTopa M CcHoco0O0B ympaBieHUs
NPOBEJACHHUEM IpOIecca CYIIECTBEHHOE 3HAaYeHHE MMeeT (a30BbId COCTaB peaKIMOHHOM
CHCTEMBI.

B 3aBucHUMOCTH OT TOTO, OJIHY MJIM HECKOJBKO (a3 00pa3yroT HCXOAHBIE peareHTH
U MPOAYKTHI peakui, XUMHUUYECKHE peaklnu AeaT Ha roModa3Hbie U rerepodasHble.

['oMmo¢a3HBIMU Ha3BIBAIOT PEAKIMU, B KOTOPBIX MCXOJHBIC pEarcHThl, CTaOMIbHbBIE
MPOMEXKYTOUHBIE BEIIECTBA U NPOAYKTHl peakllMy HAXOAsITCS B Mpeienax oJQHON ¢a3bl.

['eTepodazHpiMu  HA3BIBAIOT pEaKUHMH, B KOTOPBIX HCXOJHBIE PEAareHTHI,
CTaOUJIbHBIE TPOMEXYTOUHBIE BEIIECTBAa M MPOAYKTH peaknuu obOpa3yroT Oojee deM
oaHYy da3sy.

B 3aBucuMOCTH OT 30HBI MPOTEKAHMS pPEAKUHMU [JEJIATCS Ha TOMOIEHHBIE H
reTepOreHHbIE.

[loHATHS «TOMOTE€HHas» U «reTepOTreHHas» pPEeakIUu HE COBIMALAIOT C MOHATHUSIMHU
«romoda3Hblii» U «rerepodaszHbliiy mporecchl. ['OMOreHHOCTh M TeTepPOTeHHOCTH
pEeaKUuHu OTpa)KaeT B ONpPEJEICHHON CTENEHH €€ MEXaHU3M: NPOTEKAET JU peakUuus B
0o0beMe KakoW-TO OJHOHM (a3pl MIM Ha TMOBEPXHOCTH pasznena ¢as. ['omodaszHOCTh U
rerepoda3HoCTh Mpolecca MO3BOJSAIOT JHUIIb CYAUTh O (pa30BOM cocTaBe YyHYaCTHUKOB
peakuuu.

B ciydyae roMOTreHHBIX peaklHUi peareHThl U MPOJAYKTHl HaXoAsTCA B OOHOU (ase
(KMIKOW MM ra3o00pa3HON) M peakius mpoTekaeT B oObeme 3Toil ¢a3pl. Hampuwmep,
OKHCJI€HHE OKCHJa a30Ta KHCIOPOJOM BO31yXa B MPOU3BOJACTBE A30THOW KHCIIOTHI -
razoaszHas peaknus, a peakuuu drepudukanuu (moaydyeHue 3pUpoB U3 OPTaHHUUIECKUX
KHCJIOT ¥ CITUPTOB) - )KUAKO(Da3HBIE.

IIpy nmpoTeKaHUM TeTEpOTEHHBIX PEAKIMUHU 110 MEHBIIEH Mepe OIUH M3 PEarcHTOB
UM TPOAYKTOB HAXOAUTCA B (a3oBOM COCTOSHUM, OTiIuyaiomemcs oT ¢a30BOro
COCTOSIHUSI OCTaJbHBIX YYAaCTHMKOB, M IpH CC aHaiau3e o0053aTeabHO JOJIKHA
YUYUTHIBATHCSA MOBEPXHOCTH paznena ¢as.

Hanpumep, HeWTpanu3alusi KUCJIOTHI IMIEI0YbI0 - 3TO ToMO(da3HBIM TOMOTEHHBIN
npouecc. Katanutuueckuit CHHTE3 aMMHaka - 3T0 ToMo(da3Hblii reTeporeHHbIN mpolecc.
OkwuclieHue yriieBOJOPOJAOB B KUAKOU (Pa3ze razoo0pa3HBIM KHUCIOPOJOM MPEICTABISCT
co0oif rerepodaszHblii mpolecc, HO MpOTEKarolmas XUMHUYecKas peakius SBIsSETCS
rOMOreHHOM. ['almeHne u3BecTu

CaO + H20 = Ca(OH)z,
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IpU KOTOPOM BCE TPHU y4YacTHUKA peakUHuH oOpa3yroT OTAelbHbIe (a3bl, a peakuus
UJIeT Ha TpaHUIle pa3jaeida BOJAbl M OKCHUAA KaJblus, SABISETCA TreTepodaszHbIM
FeTEPOreHHbIM IIPOLIECCOM.

B 3aBucuMocTH OT TOro, MPUMEHSIOTCS WM HE HPUMEHSIOTCS JJISi U3MEHEHUS
CKOPOCTH PEaKLUU CIelUalIbHbIE BEIIECTBA - KaTalU3aTOPbl, Pa3IudaloT KaTaJIuTHUECKUE
U HEKAaTAIUTUYECKUE PEaKUHU U COOTBETCTBEHHO XHMHKO-TEXHOJOTHYECKHE MPOIECCHI.
[TogaBnsironiee OOJIBIIMHCTBO ~ XMMHYECKHUX  peakluii, Ha KOTOPbIX OCHOBAHBI
MPOMBIILIEHHBIE XUMUKO-TEXHOJIOTUUECKUE MPOILECCHI,- ITO KATAIUTUUYECKUE PEaKI[HH.

CrexroMeTpHsi XUMUYECKUX PEaKIUM

Jna onucaHus XUMHUYECKUX pEaKUHH, JekKalUuX B OCHOBE MPOMBIIIICHHBIX
XUMUKO-TEXHOJOTMYECKUX MPOLECCOB, UCTIOIB3YIOT OCHOBHbBIE 3aKOHBl XMMHHU - 3aKOHBI
CTEXUOMETPHUHU, XUMHUUYECKOTO PABHOBECHUS, XHMHUYECKON KUHETHKH.

Cmexuomempus - 3TO y4€HHE O COOTHOUIEHUAX MacC UIU O00BEMOB pearupyrouiux
BellecTB. B OCHOBE CTEXMOMETpPHUU JieKAT 3aKOHBI COXpPAaHEHHUS MaccChl, SKBUBAJECHTOB,
ABorajpo, I'eii-Jltoccaka, mOCTOSHCTBA COCTaBa, KPATHBIX COOTHOMICHUM.

CooTHomieHusi, B KOTOPBIX BellecTBa BCTYNAalOT B pEaklUUl0, Ha3bIBAIOT
CTCXMOMETPUYECKMMH. 3aKOHBl CTEXHUOMETPUU B XMMHHU MOTYT OBITh MCIIOJIb30BaHbI B
pacyeTax, CBA3aHHBIX ¢ (POpPMYJIaMH BEIIECTB, a TAKXKE C HAXOXJICHUEM TEOPETHUECKHU
BO3MOXHBIX Macc IOJy4aloUuxcs IpOJyKTOB peaKIuH.

Cnenyer uMeTh B BHUAY, YTO JJISi CTEXHUOMETPUYECKHUX PACUYETOB M COCTABICHUSA
CTEeXHMOMETPHYECKUX OaNaHCOB HE MMEET 3HAUCHMS, SBISAETCSA peakuus oOpaTUMON HIn
HeoOpaTtuMoii. CTEXHOMETPUYECKUN pacyeT BeJeTCS B MPEANOT0XKEHUH, YTO PEaKIus, B
IIPUHIUAIIE, MOXKET IIPOUTH 0 KOHIIA.

CrexuomeTpuueckue OallaHCBhl MO3BOJSIIOT PEMHTh 3aJadyy O KOJHUYECTBE
HE3aBUCHUMBIX PEAKIHUHU B Cllydyae IIPOTEKAHUs CIO0XHBIX MHOTOCTAaIUNWHBIX peaknuil. [Ipu
aHajgu3e MeXaHuW3Ma IMPOTEKAHUsS TaKUX peaKkuil BaXHO BBIACIUTh HE3aBUCHUMBIE
peakuuu, KOTOpble HE MOTYT OBITh HOJy4Y€Hbl MPOCTBIM aireOpamyecKkum
CYMMHUPOBAHUEM JBYX HJIU OOJBIIETO KOJTUYECTBA OTAEIbHBIX CTAJAUN.

4 NnuiiocTpaTUBHBINA MaTepuaJ:

- TaOIULIBL;

- npe3eHTaius Microsoft Power Point.
5.Jlutepartypa:
OCHOBHAasl:

HA PYCCKOM fI3bIKe:

1.Kaxuposa, H. K. OcHoBsI (hapmarieBTHUECKOM OroTexHOI0rHK: yuebd. mocobue / H. K.
Kaxuposa, H. K. baitzonganos, 3. b. Cakunona. - Anmater: U3a-8o KasHMY, 2008. - 256 c.
2.Kakuposa, H. K. O6mias xummaeckas Texnosorus: yuaeo. mocooue/ H. K. Kakupona.; Pek.
VYueb.-meroanu. CoBetoM yH-Ta uM. C. JI. Acennusipoa. - Anmatsi: OBepo, 2013. - 119 c.
3.AcunbbexoBa A.Jl., OpnabaeBa C.K. [IpombilieHHBIE CLIOCOOBI TOIYYEHHUS JIEKApCTBEHHBIX
cpenctB. JlaboparopHsiii mpakTukyMm-IIIsiMkenT.- 2016-200c.

HA Ka3aXCKOM SfI3bIKe:
1. Xumustblk TexHOJoTUs Heriznepi: okyasik/ bl. K. ToiibaeB [x. 06.]; KP BFM. - Ammartsr:
JKIIC PITBK "ayip", 2011.-296 6er. - (KP JKorapsl OKy OpbIHAAPBIHBIH KaybIMIACTHIFbI).
2.XUMUs OHIIPICIHIH HETI3T1 MPOoIecTepi MEH almaparrapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypans! / L. I1I. HypceifitoB. - Anmatsl: OBepo, 2014. - 140 Ger. c.
3. OpnmabacBa C.K., AcunpbekoBa A.J[. Jlopimik 3artapabl amyablH OHMIPICTIK omicTepi. -
3epTxaHaibIK MPakTUKyM. - [IIbiMkeHT. - 2019 x. -1806.
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HAa AHIJIMHCKOM sI3bIKeE:
Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

3JIeKTPOHHBIE PECYPChI:

1.YcmanoBa, M. b. XKanmbel xumust [DeKTpOHHBIN pecype]: oKy Kypaibsl / M. b. Ycmanoga. -
OnektpoH.TekcToBble AaH. (19,1 MB). - Ockemen: "Mynbrumenus 3eprxanacst”, 2007. - 311, onr.
nuck (CD-ROM).
2.AcunpbexoBa A.Jl., Opnabaea C.K. IlpombllsieHHbIE CIIOCOOBI MONyYEHHS! JIEKAPCTBEHHBIX
cpeactB.  JlaGoparopuslii  mpakTukyM-lIIeiMkenT.-2016-DnekTpon.TekctoBeie  aaH.(4,00
Mb).2021.-200c
3.0pnadaeBa C.K., AcunpOexoBa A.Jl., Jlopumik 3aTtapasl alyIblH ©OHIIPICTIK omicTepi. -
3epTxaHanblK MnpakTukyM. - IIeivkent. - 2019 x. - OnexrpoH.TtekcToBble aaH.(4,00
Mb).2021.1806.
DuieKTpoHHbIe pecypcbl BUIL

« Diuekrponnas 6ubmmoreka OKMA - https://e-lib.skma.edu.kz/genres

« PecnybnukaHckast MEXBY30BCKasi 3JeKTpoHHas Oudnuoreka (PMOB) — http://rmebrk.kz/

« Hudposas 6ubnmoreka «AKnurpress» - https://www.aknurpress.kz/

« DnekrponHas Oubmauoreka «murpad» - hitp://www.elib.kz/

« Dmnurpad - mopTan MyJIbTUMEINHHBIX yaeOHuKoB https://mbook.kz/ru/index/

« OBC IPR SMART https://www.iprbookshop.ru/auth

« uH(pOpMAIMOHHO-TIpaBOBas cucteMa «3amy - https://zan.kz/ru

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

6.Koutposbnbie Bonpockl (00patHas cBs3b Feedback):

1. Kakue OCHOBHBIE TEXHMKO-3KOHOMMUYECKHE [10Ka3aTely HCIIOJIBb3YIOT s  OIpeaeaeHUs
3¢ (eKTUBHOCTH NMPOBEJCHNS TEXHOJIOTMUYECKOro mporecca’?

2. Kaxoli BeTMYMHOMN XapaKTepU3yIOT IMOJHOTY MPEBPAIICHUS BCXOIHBIX BEIIECTB?

3. JlocTaTOYHO M MpHU MPOBEAECHUH CIIOKHOM peakluy 3UaTh CTENEHb MPEBPAILEHUs] UCXOIHOTO
peareHTa, 9To0BI CyTUTH 00 APPEKTUBHOCTH MPOXOXKICHHS ITporiecca’

4. 113 KakMX OCHOBHBIX CTaTe CKJIaAbIBaeTCd CE€0ECTOMMOCTh MNPOIYKIMH XUMHYECKOU
[IPOMBIIITIEHHOCTH?

Jlekums Ne3
1. Tema: XapakTepucTHKa OCHOBHBIX BUJIOB U PECYPCOB CBIPbSI.
2.leab: QopmupoBanue y OOyYaroOImIMXCS 3HAHUH O XapaKTEPUCTUKE OCHOBHBIX BHIIOB U
PECYPCOB CHIPHsI, O BOJAE, KaK CHIPhE XUMHUUECKOU MPOMBIIIIICHHOCTH.
3. Te3uckl JeKIuu
Inan aekuum:
1. CripbeBble pecypchl.
2. Knmaccudukanms cipbsi.
3. DHepreTuyecKue pecypchbl XMMUIECKOTO MPOU3BOJICTBA.
4. Boga B XUMHUYECKOM ITPOU3BO/ICTBE.
Colpbe (MEpEeMEHHBIM KOMIIOHEHT MPOM3BOJACTBA) - BeElIeCTBA M  MaTepualbl,
MOIBEPTIINECS paHee BO3JCHCTBUIO TPyda U MPeIHA3HAYCHHBIC JJIS TadbHEHIICH IepepadoTKy.
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DTO0 ompenenIcHNe MOXHO MOSICHUTH Ha MpuMepe: He(Th, MPexkie YeM HCIOIb30BaTh CE B
Ka4yeCTBE ChIPbsi, HEOOXOIUMO TOOBITH U3 MECTOPOKICHUS.

Cobipwesbie pecypcnbl - ICTOUHUKH CBIPBS ISl IEpepad0TKU B IPOMBIIIUIEHHOM MTPOU3BOICTBE.

HcrounnkaMu ChIpbSl  JUISI  XMMHYECKOM MPOMBIIUICHHOCTH SIBJIAIOTCS  IPUPOIHBIC
MaTepuabl, HOJYIPOIYKThl U BTOPUYHOE ChIPhHE.

HcTouHMKOM MPUPOJIHBIX MAaTEPHANIOB SIBJISIETCA OKPY’KAOIasi HAC Cpelia - 3€MHbIE HeJlpa,
runpocdepa u atMmochepa; paCTUTEIbHBIN U KUBOTHBIN MHUD.

[IpoMbliniieHHBIE TPUPOIHBIE MAaTEPHUAIIbl KIIACCUUIUPYIOT:

[To mpoucx0XIeHUIO: MUHEpaJIbHbIE, PACTUTEIIbHBIE U KUBOTHBIE;

MunepanbHOE CBIpE - J0ObIBa€Mble U3 3E€MHBIX HEJp IMOJIE3HbIE HCKOMAeMble JUIs
JTaNbHEUIeH mnepepaboTKu B MPOMBIIUICHHOCTH B TpeOyembie mpoayKThl. OHU 3ajieraloT B
mutochepe Ha rryoune 10 10 kM U peAcTaBIAOT cOO0HM pa3InyHble MUHEPATBHBIE aCCOIMALINN
B BUJIE 0CAJJOYHBIX, U3BEP)KCHHBIX U METaMOP(HUIECKUX TOPHBIX TTOpoI. MHOTHE 3JIEMEHTHI BXO-
JST B XUMUYECKUH COCTaB JIUTOC(EPHI, HO JIUIIb BOCEMb U3 HUX CIIAraloT OCHOBHYIO Maccy.

MuHnepanbHOE ChIpbe MPHUHATO JCIUTh HATPU BHJA: PYJIHBIC, HEPYIHBIE WU TOPHOYHE
HCKOIIaeMBbIE.

PynHoe wmuHEpanbHOE ChIpbe MPEACTaBISET COOOM TOpHBIE MOPOJAbI W MUHEpPAIbI,
coJlepKallie H3BJICKaeMble MeTaibl. B Xone mepepaOOTKM MHOTHMX BUIOB PYIHOTO ChIPbS
Hapsgy C MeTaTlIaMH MPOU3BOJAAT TAKXKE XUMHYECKHE MpoayKThl. Kiaccuueckuit mpumep -
MIOJIyYEHUE CEPHON KHMCIJIOTHI IIPU IPOU3BOACTBE MEH, IMHKA, HUKEIIS U3 CEPOCOIEpKAIIMX PY/I.

HepynHnoe wmuHepaibHOE ChIphe - HE COJEpXKAIlME€ METAUIbl TOpPHBIE IMOPOJIbI, WU
co/iepXaliie B KOJIMYECTBaX, HE MPUTOJHBIX I MOJYYEHHS 3TUX METAJUIOB 3aBOJICKMM ITyTEM.
U3 3Tor0 BUAA CHIPHS MPOU3BOJSAT UCIOJIB3yEeMbI€ B MPOU3BOJICTBE XUMUYECKUE, CTPOUTEIHHBIE
U Apyrue MaTepuabl.

Toprouee mumnepanvhoe coipbe COIEPKUT B CBOEM COCTaBE YIJEpPOJ], MOITOMY €ro TaKXKe
Ha3bIBAIOT yriepojacoAepxamuM. K 3ToMy BUILy CBIphSl OTHOCAT YIUIH, He(Th, TOPIOYHE CIAHIIBI,
npupoaHbIi ra3. OHM CIIOCOOHBI CTOpaTh B KHUCIOPOJCOAEpXKAIICH cpele W MOTOMY CIyKat
HMCTOYHMKAMHU TEIUIOBOM 3Hepruu. M3-3a 3TOro Mx TakKe Ha3bIBAIOT TOIUIMBHBIM ChIpheM. [ o-
prouee MUHEPATbHOE ChIPhE€ - OCHOBA JUIsl OYEHBb IIMPOKON TaMMbl MPOIYKTOB XHUMHYECKUX
npousBoACcTB. Hedth - cmech mpefenbHbIX U HENpeAeNbHBIX, AIUIUKINYECKUX U
apOMATUYECKHX U JIp. YTJIEBOJOPOJIOB - SIBISICTCS CBHIPHEBOW 0a30¥ ISl TPYIIBI XUMHYECKHX
MIPOU3BOJICTB, BHIPA0ATHIBAIOIINX OCH3MH, Ma3yT, MOTOPHOE U JU3EIbHOE TOILUIMBO, 000OIIEHHO
Ha3bIBaeMbIX HedTenepepaboTkol. [IpupoaHbIil Ta3 MCMONB3yeTCS KaK ChIphe B MPOU3BOICTBE
yA00peHuH, MIaCTHUYEeCKUX MacC U JPYIUX MPOAYKTOB XMMHUUYECKON MPOMBIIUIEHHOCTH. YTOJb,
MPUPOHBIN Ta3, CIAHIBI MepepadbaTbiBalOT B pa3HOOOpa3HbIe MPOMEKYTOUYHBIE MPOAYKTHI IS
MPOLIECCOB OPTaHMYECKOTO CHHTE3a W JPYTUX XHMHUYECKUX IPOM3BOJCTB. 3HAUYMTEJIbHBIN
WHTEpEC B TIOCJIEIHEE BpEeMs BBI3BAaH K YIVIIO KaK ChIPbIO, allbTepHATUBHOMY HedTH,
pa3paboTaHbl METO/IbI €r0 MPEBPAIICHUSI B KHUAKHE YTIEBOJOPOIbI (MX CMECh MHOTAa HA3bIBAIOT
«HMCKYCCTBEHHAsI HEPTH»), MOTOPHOE TOIUIHBO.

Bo3nyx um Boma. He Tombko nwuTOochepa SBISICTCS CBHIPbEBOM 0a30M XMUMHYECKOM
MPOMBINIJICHHOCTH. Y CIIOBHO NMPUHUMAIOT, YTO 3€MHasi KOpa BKIFOYaeT atMoc(hepy 0 BBICOTHI
15 kM, ruapocdepy u aurocdepy, MoITOMYy BO3AyX arMmocdepsl U Boja TUApochepbl TakkKe
SIBJISIFOTCSL CBIPbEM XUMHUYECKON MpOMBIILIIEHHOCTH. KoMIoOHEeHTh BO3ayXa - a30T (ero cojuep-
*KaHue okoio 79%) u kuciopon (okomno 21%) ucnoap3yioT A MPOU3BOJICTBA aMMHAKa, a TAKXKe
BO MHOTHX OKHCJIMUTEIBHBIX Mpoleccax. Boga He TONBKO HEMOCPEICTBEHHO SBJISIETCSI PEareHTOM
BO MHOTMX XHMMHYECKUX IIpOLIecCaX, HO M CIYXUT HCTOYHMKOM IOJIIYYEHUs BOJOpOAa U
Kuciopoga. M3 BBHICOKOKOHIIEHTPUPOBAHHBIX COJITHBIX PAcTBOPOB (parbl) MOPCKHX 3aJMBOB
(;maryHn) mosy4darot Hon u Opom. Takke BOJIy MPUMEHSIOT KaK BCIIOMOTATENbHBIN MaTepHan s
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NPUTOTOBJICHHUS PACTBOPOB TBEP/BIX, )KUIKUX M Ta3000pa3HbIX BEIIECTB, B KauecTBe abcopOeHTa
IIPU OYUCTKE r'a30B.

PacTuTeqibHOE M KMBOTHOE ChIpbe HMEET IPOUCXOXKICHHE, COOTBETCTBYIOIIEE HX
Ha3BaHMIO. PacTUTENbHOE BKIIIOYACT JAPEBECUHY, KapTodeb, MOJCOTHEUHUK, CAXapHYIO CBEKIY,
XJIOTIOK, JIEH, KOHOIUTIO, OTXOZBI NMEPBHYHOW OOPaOOTKU CENbCKOXO3SHCTBEHHOW MPOIYKIHH
(moaconHeyHas, XJIOMKoBas jy3ra). JKMBOTHOE MpECTaBisieT COOOW MIEepCTh, KOXKY, >KUPBIL.
PactutenbHOe  ChIpbe  IIPETEpIICBACT  CICAYIOIIME NpPEBpallleHHs: IepepadboTka  ero
BBICOKOMOJIEKYJISIPHBIX ~KOMIIOHEHTOB B  HEM3MEHHOM WM  MOAU(PUIMPOBAHHOM BHJIE
(TPOM3BOCTBO IUIACTMACC, BOJIOKOH); HHPOJU3 C IOJYYEHHEM Tra3000pa3HbIX U IKUAKHX
IPOAYKTOB (OKCHJ YIJIepOoJa, BOIOPOA, MacisHble (hpakuuu); KaTaTUTUYECKOE, B YAaCTHOCTH,
(epMeHTaTHBHOE, PACIIECHICHHC MOJIMMEPHBIX KOMIIOHEHTOB C 00pa3oBaHHMEM OpPTaHMYECKHX
potyKToB (3Tanoi, Gypdypos, GeHoapl, KOpMOBOW OEJIOK U Zp.). PacTUTENbHOE U )KHBOTHOE
CBIpbE NepepadaThIBAIOT B MPOAYKTHl MUTAaHUs (IHILIEBOE CHIPbE), B OBITOBBIC M TEXHUYECKHE
IPOIYKTHI.

HeBo300HOBHMOE cbIpbe HE BOCCTAHABIMBACTCS COBCEM WJIM BOCCTaHABIMBACTCS
3HAYUTENIbHO MEJJIeHHee, 4YeM pacxoayercs. K HeMy OTHOCHUTCS MHUHEpaIbHOE ChIpbe,
UCTIOJIb30BaHUE KOTOPOIO HEM30€KHO MPUBOIUT K €r0 MCUEPIBIBAHUIO. YIKE ceilyac O4eBHUIHO
UCTOLIEHHE PEeCypCOB MPUPOIHOI HEPTH B OimKaiiine JecATHIETUS IPU €€ T00bIYe COBPEMEH-
HBIMU TeMnamH. lIpakTHuecku wucyepnaHbl MPHUPOIHBIC 3amachl CENUTPhl KaK HCTOYHHKA
CBS3aHHOTO a30Ta, C Hayaja CTOJIETHS €ro MOJIy4aroT M3 CBOOOJHOIO a30Ta BO3AyXa B BHIE
aMMHaKa.

Bo3o6HOBHMOE ChIpbe BKIIIOYAET B CeOsl M PAaCTUTENbHOE U >KMBOTHOE, HEKOTOPHIE BHIIBI
MUHEPAJILHOTO CBHIPhsI (HAIPUMEp, COJIM, OCAKIAIOIINECS B 03€PaX U MOPCKHUX JIaryHax).

[MoaynpoaykThl - BelIeCTBA W MaTepUalbl, SBISIOUIMECS MPOAYKTOM B  OJHOM
NPOU3BOJICTBE U UCXOTHBIM B JIPYTOM.

Hanpumep, mpoayKT HpOM3BOJCTBA aMMHMAaK MOXET BBICTYNaTh B KaueCTBE HMPOOVKMA
nompednenus - ynoOpeHusi, HEOCPEJICTBEHHO BHOCUMOTO B TIOUBY, TaK U HOIYAPOOYKMA - CHIPbS
JUISL TIPOM3BOJICTBA a30THOM KHCIOTHL. B CcBOIO ouepenb, a30THas KUCIOTa MOXET OBITh
NPOJYKTOM TOTPEOJICHHsI, HAPUMEpP, B TEKCTHJIBHOW MPOMBIIIJICHHOCTH, U TOJYIPOIYKTOM -
CBIPBEM B TIPOM3BOJICTBE CEIUTPHI.

benzoun, nmpoaykt nmepepaboTku HEPTU WM YIS, SBISETCS MOJIYNPOAYKTOM - CHIPBEM B
MIPOU3BOJICTBE ATKUIOSH30JIOB.

Macrna, Wu3BJIE€KaeMble W3 PACTHTEIBHOTO CBIPbsS, B JaJbHEHIIEM HCHOJB3YIOT B
MIPOU3BOJICTBE MbLJIa, JIAKOKPACOYHBIX MaTepUasoB, BCIIOMOTATENbHBIX BELIECTB JIA JIETKOU
IPOMBIIIICHHOCTH.

HedTp kak cnoxHas MHOTOKOMIIOHEHTHAsi CMECh YTIJIEBOJIOPOAOB SBISETCS CaMbIM
MHOT'OACCOPTUMEHTHBIM MHMHEPAJIbHBIM ChIpbeM. [IpoaykTel HedTenepepaboTKH - HCXOIHBIC
BelIeCTBA JUISI ~ MHOTOYHCIEHHBIX  TEXHOJOTHYECKUX  MPOLECCOB  HedTexumMuuecKon
MPOMBIIIJICHHOCTH U MIPOU3BOCTB OPTaHUIECKOTO CHHTE3A.

B abcomoTHOM OOJIBIIMHCTBE MPOU3BOJCTB HCXOJHBIMU  BEIIECTBAMU  SIBISIFOTCS
noJynpoayKTel. I103TOMy OOBIYHO M TIPUPOAHBIE MaTE€pHajbl, U MOIYNPOAYKTHl Ha3bIBAIOT
MIEPBUYHBIM CHIPHEM.

BropuuHoe chIpbe - HCXOAHBIC B MPOW3BOJCTBE BEIIECTBA W MATEPHAIIBI, SBISIOIIUCCS
OTXOJlaMU JPYTHX MPOU3BOJACTB U TMOTpedsieHus. WX UCTOYHHKAMU SBISIOTCS OTXOMBI
MPOM3BOJICTBA U OTXOBI IIOTPEOICHHS.

Omxodvl  npouzgoocmea - OCTATKH CBIPbS. M BCIIOMOTATENbHBIX MAaTEPUAIOB, KOTOPHIE
yIpaTWIM CBOW TMEPBOHAYAIBHBIE KAauecTBa, a TaK)Ke MPOAYKTHI, HE SBISIOMIUECS MEINbI0
MIPOU3BOJCTBEHHOIO MTpoIiecca.
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Omxo0vl nompedieHus - OBIBITNE B YIOTPEOJICHUH BEIIECTBA U M3JETHS, BOCCTAHOBICHUE
KOTOPBIX IKOHOMHUYECKH HELEJIeCO00pa3Ho.

OCHOBHBIE TIyTH HCIIOJIB30BaHMS OTXO/0B ITPOU3BO/ICTBA M MOTPEOICHUS B IPOMBIIIIIICHHOM
IPOMU3BOJICTBE CIEYIOLIHE:

1) pereHepalyiss HCMPOPEATUPOBABIIETO CHIPhsI 1 MATEPHAJIOB C TIOCJICAYIOIIUM BO3BPATOM B
IPOM3BOJICTBO;

2) W3BJCYCHHUE IIEHHBIX KOMIOHEHTOB KaK MPOJYKTOB ITPOM3BOICTBA;

3) BbIAEICHHE KOMIIOHEHTOB U MPUIAHHUE UM C IIOMOLIBIO CIICIIMAIBHBIX OIepalliii TOBAPHON
LIEHHOCTH;

4)  UCHoJb30BaHUE OTXOJOB B KAUECTBE BTOPUYHOTO CHIPbS B JPYTHX NPOU3BOJICTBAX MU
JPYTUX OTPAcisX MPOMBIIIICHHOCTH.

Bo Bcex ciywasx mpeanosiaraeTcsi OAHO M3 JBYX HA3HAUEHUH BTOPUYHOIO ChIPb Kak
UCXOIHOTO KOMIIOHEHTA!

a) BTOPUYHOE ChIPbE YACTUYHO MJIM JJa’Ke MOJHOCTBIO 3aMEHSET IEPBUYHOE B KAKOM-JIH00
IPOM3BOJICTBE;
0) Ha OCHOBE BTOPUYHOI'O ChIPbs CO3/1a€TCsI HOBBIM XUMHUKO-TEXHOJOTHYECKUH MPOLIECC.

XUMHUECKUI COCTAaB U arperaTHOE COCTOSIHUE ChIPbS OMPEACISIOT HAIPABICHUS U CIIOCOOBI
ero o0paboTKH.

OCHOBHBIE TEXHOJOTHYECKUE TPOLECCH NMEepPepadOTKM CHIPbS U TOJy4aeMble U3 HETO
IPOAYKThI, €CTECTBEHHO, 3aBUCAT OT XMMHYECKOI'O COCTaBa ChIpbi. ArperaTHoe COCTOSIHHE
nepepadaTbIBAaeMOr0 MaTepualia ONpeAessieT, B OCHOBHOM, METOJ €ro TPaHCIOPTUPOBKU U
IOJArOTOBKU K nepepaborke. ['a3000pa3zHoe ChIpbE MOCTAaBIAETCS K MECTy NepepadOTKU B
OCHOBHOM 10 Ta30mpoBoJaM, >XuAkodasHoe - 1o TpyOOmpoBOJaM MM B LUCTEpHAX
(’KeJIe3HOIOPOKHBIX MIJIM aBTOMOOMIIBHBIX), TBEPJOE ChIPhE MEPEBO3AT HA3€MHBIM TPAHCIOPTOM
WIN JIOCTABISIIOT, HAIIPUMED, JIGHTOYHBIMH TPAHCIIOPTEPAMH.

Oboramenue TBepAOro chipbsi. JloObIBaeMoe W3 HEAp 3€MIIM ChIpbE, KpPOME LeJEBbIX
KOMIIOHEHTOB, COACPKUT Oecrosie3Hble (MycTas Mopoja) U BpelHble IpuMecH. B OonbIInHCTBE
CllydaeB CoJiep’KaHHe TpHUMeceHd OTHOCHUTENIBHO BEJIMKO, MOATOMY MPHUXOIUTCS MPOBOAUTH
oOoraieHue ChIpbs - OTACIEHHE OT HEero MmycToi mopoasl. OHO HEOOXOAMMO JUIsl YMEHBIICHHUS
3aTpaT Ha NepepabOTKy ChIPbs, YIydIIaeT KaueCTBO MPOAYKTa M YMEHbBIIAET TPAHCIIOPTHBIE
pacxoIbl.

[TonyyeHHble mMOJE3HbIE HCKONAeMble, Kak I[paBWJIO, CHayajla HW3MeNbyaroT. 3aTeM
oOpasyronecs 3epHa TOABEPralT JalbHEHIIEMY pa3JesieHHI0, MCIONb3Yysl MHIUBUAYaJIbHBIC
CBOMCTBA KOMIIOHEHTOB HIOPO/IBI.

CyImecTBYIOT pa3IHyuHbIe CIIOCO0B! 0OorameHust ChIpbsi. OCHOBHBIE U3 HUX M MPUMEPHI UX
NpUMEHeHHs cienyromue. TBepaas mopona, cojepxaiias MUHEpaslbl Pa3INuyHOW NMPOYHOCTH,
o0pa3yeT Npu HW3MEIbUEHHH 3€pHA PA3IMYHOTO pa3Mepa, KOTOPBIE PacCEeMBAIOT Ha IPOXOTax -
CUTax C OTBEPCTUSMH pa3HbIX pa3MepoB (rpoxodenue). I[IpumeHsdroT npu oboramieHun
dochaTHBIX pya.

M3MenbueHHbIe 3epHa MUHEPAJIOB U IMYCTHIX MOPOJ MOTYT pa3ianyaTbCs CBOEH MIIOTHOCTBIO.
Wx pasgensiorT B OMpeeNieHHBIX cpelax: B TSHKEIOH KHUIKOCTH, MOTOKE BOJBI MM BO3AyXa
(rpaBUTALIMOHHOE O0OTAIICHHE).

Hcnonp3ys pasnuune 3epeH B MarHWTHOW TPOHMIAEMOCTH WM B 3JIEKTPHYECKOU
IPOBOJUMOCTH, UCTIONIB3YIOT 3JIEKTPOMAarHUTHOE U 3JIEKTPOCTATUYECKOE O0OraleHue: Ipoxois
Ha TPAHCIIOPTEpE MArHUTHOE WM DJICKTPUYECKoe TMose, (pakmuy pa3nensiorcs. Meron
HIPUMEHSIOT Il HEKOTOPBIX BUIOB PYIHOTO CHIPbSL.

®noranus (anria. «floaty - mmaBate Ha MOBEPXHOCTH) HaUOOJIEe HIMPOKO MPUMEHIEMBIH
croco0 oboramienusi. OH OCHOBAaH Ha pa3IMYHON CMAaYMBAEMOCTH BOJIOHM YacCTHI MMHEPAIHLHOIO
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ChIpbsi. Bo (h0TallMOHHYIO0 MAalIMHY MOCTYMAeT CMECh BOABI U MEIKUX YacTHUIl oOoramaemMon
pynbl (mynbmna) W momaeTcss Bo3ayX. [uapodoOHbie (HE cMadyMBaeMble BOJOW) YaCTHUIIBI
NPWIMIAIOT K My3bIPbKaM BO3/lyXa U BBIHOCSTCS BMECTE C HUMH Ha IIOBEPXHOCTh, 00pa3ys MeHy,
KOTOpasi yJalIsIeTCsl CIeHalbHBIM YCTPOUCTBOM. B TyJibIly 100aBISIOT CrielMaIbHBIC T00aBKH,
MO3BOJISIIOIIME  PETYJIMPOBATh CMAuYMBAEMOCTh 4YacTull. [IpuMeHsIOT s pas3zeieHus
HNOJMMCTAUTHUECKUX CYIb(MUIHBIX PYJI, OTACICHUS IIYCTON TIOPOIbI OT HeearHa U 0OoranieHus
MHOTHX JIPYTHX MUHEPAJIOB.

it oOoramieHUsl HCIOJB3YIOT TakKe pasziudue M JIPYTUX CBOHCTB KOMIIOHEHTOB
MHUHEPAJILHOTO CHIPhs, K KOTOPBIM OTHOCSATCS: IUIABKOCTh (T€PMHUYECKOE O0OOTalIeHuE),
XUMHYECKasi aKTUBHOCTh (XMMHYECKOE 00OTalleHHe), PACTBOPUMOCTh B HEKOTOPBIX JKUIKOCTSIX
(9kcTpakuysa). B IpOMBIIIJICHHOCTH 3TH CIOCOOBI MPUMEHSIOTCS UIsi O00OTalleHus TBEPAOTo
MUHEPAILHOTO ChIpbs. Hanpumep, mpu HarpeBaHUH CEPOCOJIEpIKaIEH Py JIETKOIUIaBKas cepa
paHbllle JPYIUX HEPEXOIUT B JKMJKOE COCTOSHUE M OTAesAeTcCs (TEpMUYECKOE OOOIallEHUE).
XUMHUYECKUM OO0OTalllEeHHEeM YAAISIOT OaIaCTHBIC OpraHWYECKHUE NPUMECH IIPH  OOXKHUTe
TBEPJOW MOPOABI. DKCTPAKIMA - OJJMH U3 OCHOBHBIX METOJIOB M3BJICUCHUS PEIKUX METAJUIOB U3
MUHEPAILHOTO CBIPbSL.

Pa3zjenenue KUAKUX M Ta30oBbIX cMmeceil. JKuakue W Tra3oBble CMECH pa3felsioT,
UCTIONB3Ysl Pa3JIn4Msl TeMIepaTyp KHIICHUS, PACTBOPHUMOCTH, COPOLIMOHHBIX, XUMHUYECKUX WU
JPYTUX CBOMCTB KOMIIOHEHTOB CMECH.

DHepreTHYecKre Pecypchl XUHMUYECKOTO IIPOU3BO/ICTBA

B XxuMuYeckux NpOU3BOACTBAX MPOTEKAIOT pPa3zHOOOpasHbIE IPOLECCH], CBA3aHHBIE C
BBIJICJIEHUEM JHEPIHH, C €€ 3aTPaToi, CO B3aUMHBIMH MPEBPAIICHUSIMH U TIEPEXO0JIaMH SHEPTHU
OJTHOTO BUJA B JPYTO. DHEPrHUsl 3aTPAuNBACTCS 1A OCYIIECTBICHNE XUMHUECKUX MPEBPAILICHHH,
TIOJITOTOBKY CHIPbsI, BBIZICIICHHE MTPOTYKTOB, TPAHCIIOPTUPOBKY MAaTEPHUAIIOB, COKATHE Ta3a U T.I1.

B cToMMOCTHOM BBIpaskeHUH MTOTPEOICHNE SHEPTUH MEXK/TY MPOLIECCAMU XUMHUYECKOTO
MIPOM3BOJICTBA PACTIPECISIETCS CICAYIONIMM 00pa3oM: B XUMHUECKUX peakTopax — 5-40%, B
mMaccooOMeHHbIX Tporeccax 30-80%, B TemmooOMeHHBIX mporeccax - 60 90%.

BoJsiee MOJIOBHHBI TEIIOBOM SHEPTMUM HAa XUMHUYECKUX MPEANPHITHAX PACXOAYETCS Ha
MOJIyYE€HUE TaKHUX 3IHEPrOEMKHMX MpPOJYKTOB, KaKk XUMHUYecKHX BosiokoH (10,5% ot oOuiero
o0bemMa XMMHUYECKON MpoayKiuu), ammuaka (9,5%), nonumepos (8,2%), coapl KaycTHUECKOH
(4,7%), xarmponakrama (3,5%). kapbamuna (3,5%), meranona (2,5%).

DHEProeMKOCTh XHMHYECKOr0 TIPOM3BOACTBA - DPACXOJ DJHEPrUM Ha  CIAHHUILY
MOJTy4aeMOi MPOAYKIUH - OJWH M3 BAXHEHIIMX ToKazatened >PPEeKTHBHOCTH MPOU3BOJICTBA.
DHEPruro BBIPAXKAIOT B Pa3NUYHbIX BenuumHax (k/k, kKBT-u m Apyrux), B TOM 4HCIE B
ycnoBHBIX equHMIaX maccel (| kr TBepmoro Tomnmsa wiu 1 M° Ta3006pa3HOTO ¢ TEMIOTOM
cropanus 29,3 MJIx).

K 0CHOBHBIM BH/1aM HEPTUH, IPUMEHSEMOW B TEX WJIM MHBIX XUMUYECKHUX MPOU3BOJICTBAX,
OTHOCSTCS: TETUIOBAsI, JJIEKTPHUYECKAsi, MEXaHWYCCKasl, CBETOBAsI U SHEPTHS IPYTUX H3ITyUYCHUH U
aTOMHBIX TpeBpameHuid. BpiOOp TOro WM WHOTO BHJA SHEPrHM 3aBUCHT OT XapakTepa
TEXHOJIOTHYECKOTO MpOoIiecca.

Tennosas snepaus TPUMEHSIETCS:

* s oOecneueHHsl TEIUIOBOTO PEKUMa TEXHOJOTHUECKOro Tpoliecca, Harpumep, s

NPOBEICHUS SHIOTEPMUIECKUX MPEBPAIICHUH;

* IS OCYNIECTBIICHHSI CaMBIX pPa3HOOOpA3HBIX TEIUIOBBIX IPOIIECCOB (HArpeB, IUIABJICHHUE,
CYIIIKa, BBIMTApKa, TUCTUJUISIIS, TETUIOBAas 1ecopOLus);

*  JUIS TIOJYYCHUS B MAPOBBIX M Fa30BBIX TYPOWHAX MEXaHHUUECKOW YHEPTUH.

18




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYyCcTiK KasakcTaH MeguuuHa akaneMusicel» AK AO «HOxHo-KasaxcTaHCKas MeOUMUMHCKAs akaneMus»
Kadenpa dapmaneBTHIECKOM 1 TOKCUKOJIOTHYECKON XUMUH 044 -55/15-( )
JIeKIMOHHBII KOMIDIEKC 10 quciuiuinHe «OO0Ias XMMUUecKas TEXHOIOT S ctp.19 m3 24

B kauecTBe TEMJIOHOCUTENEH NPUMEHSIOT TOIMOYHBIE Ta3bl, MOJNyYaeMbIe CXKUTAHHUEM
TBEPJAOro, XUAKOTO WJIM Ta3000pa3HOTO TOIUIMBA, BOJSHOM map. ropsayyr BOAY U Apyrue
YKUJKOCTH (MacIo, paciiaBbl COJIEH U MPOUUE).

K TemnoBoif »HEpruM OTHOCHUTCA XOJIOA - OJHEPrusl OXJaKIAIOUMX MOTOKOB. OH
BBIPa0aTHIBACTCS TPU MCTIAPCHHUH KHUIKOCTH (B XOJOAMIBHUKE) WM PE3KOM PACHIUPECHUN Ta30B
(B neranmepe).

B XxumudYecKkHx TpPEONUpUATHUSX TEIJIOBYIO JHEPTUI0 IOMydYaloT HENMOCPEJACTBEHHO B
MIPOU3BOJICTBE WM U3 TOCTOPOHHUX UCTOYHUKOB.

Onexmpuueckas snepausi IPUMEHSETCS:

* s COOCTBEHHO OCYIIECTBICHUS XHMHUKO-TEXHOJIOIMYECKOTO Tpolecca, HampuMep,
ANIEKTPOXUMHUYECKOIO (JEKTPOIN3 PaCTBOPOB U PACIUIABOB) WM IJ1a3MOXUMHUYECKOI0;

e it obecrieyeHus MPOBEACHUS HEKOTOPBIX TEXHOJIIOTUYECKUX MPOLIECCOB, HATIPUMED,
ANEKTPOTEPMUYECCKUX (TUTABIICHUE, HATPEBAHKUE, CHHTE3BI ITPH BHICOKUX TEMIIEPATYPaXx);

* JUIsl  TPOLIECCOB, CBSI3AHHBIX €  HUCHOJb30BAaHUEM  DJIEKTPUYECKUX  HOJNEH U
INMEKTPOCTATUYECKUX  SBICHUH  (OCaKIEHWE THUTM W  TYMaHOB, OJCKT-POKPEKUHT
YIJIEBOIOPOIOB, AIEKTPOMArHUTHOE 00OralieHue pya);

* JUIS TIOJNY4YEHHS B JJIEKTPONPUBOAAX PA3IUYHBIX MAIIUH W aNlapaToB MEXaHUYECKOU
SHEPTUH.

DNIeKTpUYECKasi PHEPrusi OOBIYHO TOCTYIMAET K3 MOCTOPOHHETO MCTOYHHMKA M YACTHYHO
MOJKET BbIpa0aThIBATHCS B JIEKTPOTEHEPATOPAX, YCTAHOBICHHBIX HA IIPOU3BOJICTBE.

Mexanuveckasa onepeus, TIONy4daeMass M3  JJIEKTPUYECKOM WJIM  TEIUIOBOM  IIyTEM
npeoOpa3oBaHus, MPUMEHSETCS B CIEAYIOIIUX MEXaHWYECKUX YCTPOHCTBaX: JpPOOHMIIKaX,
CMECHUTEJISIX, MeIaNKaxX, HeHTpU(yrax, BEHTUISTOpaX, Hacocax, TpaHCIOpTepax U Ap.

Ceemosas  sHepeus, TpeoOpasyeMass B OONBIIMHCTBE CIIy4aeB U3 DIEKTPUUECKOH, 3a
nocjenHee BpeMsi mpuoOpeTaeT Bce Oousbliiee 3HAYCHHE [UIS pean3aludl (POTOXUMHUYECKUX
peakiuii. Taxke oOHa pacxoiyercs Ui aBTOMATHYECKOTO KOHTPOJS M YIpaBIICHUS
TEXHOJOTHYECKHUMH TPOIECCaMU, B KOTOPBIX MPOUCXOIAT (OTORICKTPUICCKUE SBICHHS,
MPOTEKAIOIIUE C MPEBPAIIEHUEM CBETOBON YHEPTHH B AIEKTPUUYECKYIO.

Onepeuro Opyeux 6u008 U3YYeHUll U AMOMHbIX Npespawjeull UCTIONb3YIOT Il TPOBEICHUS
panallMOHHO-XUMUYECKUX MPEBPALLICHUN U SIIEPHO-XUMUYECKUX PEaKIU.

K ucmounuxam nonyuenus snepeuy XAMUYECKUM IIPOU3BOJICTBOM OTHOCSTCS:

*  TOMIMBO, HCIONB3yeMO€ s BBIPAOOTKM TEIJIOBOW DSHEPTMU BO BHYTPEHHUX

MPOU3BOJICTBEHHBIX YCTAaHOBKAX, HAIPUMEP TOIKAaX, TOpPEIKax, maponeperpeBaressx;
* remoanektpoueHtpanu (TOL) u apyrue BHEUIHHE TEIIOIHEPTETHUECKUE YCTAHOBKH
TEIJIOBOM U 3JIEKTPUUYECKON SHEPTUH;

*  DHEPreTUYECKHe YCTAHOBKH M3TyUYCHHUS.

Pacnipenenenue TOIIMBHO-?HEPTETUUECKUX PECYPCOB MO UCTOYHUKAM TMOJIYYSHHUSI SHEPTUU
Ha KaXXJ0M XUMHYECKOM MIPOU3BOJICTBE WHAUBUAYAIBHO, Hampumep Ha
HeTenepepabaThIBAIONX W HEPTEXUMHUYECKHX TNPEANPUATHSIX HA O OPraHUYECKOIO
TOmIMBa (IPUPOJIHBIA ra3, MazyT, TOpIOYME OTXOJbl) mpuxoautcs 45%, TEMIOBON PHEPrUH -
40% u snexTpudeckoi sHeprun - 15%.

[To ucxoouwvim komnonenmam UCTOYHUKY SHEPTUU ACISATCS Ha TIEPBUYHBIC M BTOPHYHBIE.

llepsuunvivu  ucmoynukamy SHEPTUM HA3bIBAIOT BEILECTBA, SHEPIETUYECKUN MOTEHIUAN

KOTOPBIX SIBJSIETCSI CTIEACTBUEM MPUPOIHBIX MPOIIECCOB U HE 3aBUCUT OT ACSTEILHOCTH YeIIOBEKA.

K HUM OTHOCSTCS: MCKOIaeMble TOPIOYNE U PaIUOAKTUBHBIC BEIIECTBA, HATPETHIC 0 BBICOKOMH

TEMIIEPAaTypbl TepMajibHbIE BOJBI, COJHHC, BETEp, OSHEPrus BOJA pEK, MOpEH, OKEaHOB,

pacTUTENbHBIE MPOAYKTHI OMOJIOTHUECKOM NEATeIbHOCTH (JIPEBECUHA U APYTHE PACTUTEIbHBIE

NPOAYKTHI). B XMMHUYECKOW NPOMBIIUIEHHOCTH HCIOJB3YETCsl B OCHOBHOM Ta3000pa3zHoe U
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KUJKOE TOIUIMBO, a TaKXKe TeIUIoTa, nmoiydyaeMas oT TOIl M KOTENbHBIX YCTaHOBOK CaMHX
PEANPUATHIA.

[To mnpuBeneHHON BHIIIE KIACCU(PUKAIMKA IEPBUYHBIC HCTOYHUKUA HHEPIHU MOKHO
HOJpPa3/eIuTh Ha HEBO300HOBMMbIE M BO300HOBHMBIE. K. MepBBIM OTHOCAT HCKONAaeMble
roproure BemecTBa (yroib, He()Th, MIPUPOIHBIN Ta3, ciaHipl). K ocTaabHBIM - BCe BO3MOXKHBIC
UCTOYHUKH SHEPIUH, SBJISIFOIIUECS IPOJYKTaMU AESATEIbHOCTU COJHIIA U IPUPOJHBIX SBJICHUN U
IIPOLIECCOB Ha IOBEPXHOCTU 3eMJM. B Hacrosuiee BpeMs B INPOMBIIIJIEHHOCTH HUCIOIb3YIOT
[JIaBHBIM 00pa30oM HEBO300HOBHMMBbIE MCTOUHUKU SHEPIHHU, IIPEUMYILIECTBEHHO ra3000pa3HOE U
YKUJKOE TOIUINBO.

Bmopuunbimu  ucmounuxamy SHEPTUN HA3bIBAIOT HECYIIME HHEPreTHUECKUH IMOTEeHLUAl
BELIECTBA, KOTOPbHIE SBISAIOTCA IMPOIYKTOM JEATEIbHOCTU 4YEJIOBEKA, HAIPUMEp: OTXOASINE
rOproYre OpraHUYECKHE BEIECTBA, OTPAaOOTaHHbIE TOpAYHE TEIJIOHOCHUTENN MPOMBIIUICHHBIX
IPOMU3BOJICTB (ra3, BOAA, ap), HarpeThle BEeHTWISIIMOHHbBIE BEIOPOCHL, TOPSIYUE U MO 1aBJICHHEM
TEXHOJIOTUYECKUE TIOTOKU U IpYTHE.

Boaa B xuMu4eckoM Npou3BoACTBE

BoaHble pecypcsl 3eMiIM BKJIIOYAIOT MHUPOBOM OKeaH, aTMOC(EpHYIO BJary, peku, o3epa,
TIOJISIPHBIE JIbJIbI U JISTHUKH, TPYHTOBBIE BOJIBI, 00bEM KOTOPHIX cocTaBiseT 1389 MiH. kv,
E’xelHEBHO Ha HY’K[Ibl YEJIOBEUECTBA PACXOAYETCsl 10 7 MIIPA. T BOJbI, YTO COOTBETCTBYET IO
Macce 00I1eMy KOJIMYECTBY IIOJE3HBIX HCKONIAEMbIX, TOOBIBAEMBIX 32 TOJ.

Bona - o0s3aTenbHBbIE KOMIOHEHT NPAaKTUYECKH BCEX TEXHOJIOTMYECKHMX IIPOLECCOB B
HNPOMBIIIJICHHOCTH U CEJIBCKOM XO3MHCTBE. B MPOMBIIIIEHHOCTH OCHOBHBIMHU TOTPEOHTEISIMU
SBIISIFOTCS XUMHYEcKas, HedTeXuMHyuecKas, eJUTI0JIO3HO-OyMaskHast OTpaciu
IIPOMBIIIIIEHHOCTH, YEpHas U [[BETHAsI METAJULYPrusl, JHEPreTHKA.

[TepBUYHBIMM HCTOYHHMKAMHU BOJOCHAOXEHMS MPOMBIIIJIEHHBIX MPEANPUITUN CIyXat
MOBEPXHOCTHBIE M TPYHTOBBIE BOJIbI, KOTOphle cocTaBisaioT okoyio 0,01% Bceit Boabl B
ruapocdepe.

Hcnone3yemass B  INPOU3BOJCTBE TEXHHMYECKas BOAa JIEJIUTCS Ma  HECKOJBKO
Pa3sHOBUIHOCTEH.

1. Oxnadcoarowas 6o0a CIyXWT UIsl OXJIAXKACHUS JKUIKAX M Ta3000pa3HbIX IPOJIYKTOB B
TEII000MEHHBIX anmnaparax. OHa He CONpUKacaeTcsi C MaTepUaIbHBIMUA OTOKAMH.

2. Texuonoeuveckasi 600a B CBOIO —OuYepelnb TOApA3JeNseTcss Ha CperooOpas3yromylo,
IPOMBIBAIOLIYIO0 U peakuoHHy0. CpenooOpasyromias BoJla UCIOIb3YeTCs Ui pacTBOPEHUS U
00pa3oBaHUs CyCIIEH3UH MPU 0OOTAIICHUN MPUPOJHBIX MAaTEPUAIOB, IEPEMEIICHUN POTYKTOB
U OTXOAOB MPOM3BOJACTBA (THAPOTPAHCHOPT); HNPOMBIBAIOIIA] BOAA - JJI HPOMBIBKU
ra3o00pa3HbIX (a0COpOIMs), KHUIKUX (PKCTPAKIMs) U TBEPABIX MPOAYKTOB; PEAKIIMOHHAS B
KayecTBE peareHTa, a Tak)Ke areHTa MNpU a3eo0TPONHON oTroHke. TexHojormueckas BOAa
HEIOCPEACTBEHHO KOHTAKTHPYETE MaTepUaIbHbIMU TOTOKAMHU.

3. Ouepeemuueckas 600a UCNIOIB3YETCS MPU MOJyUYEHUH Tapa (s NUTaHUS [1apOreHepaTopoB) U
Kak pabouee Teyo MpH nepeavye TeIIoTh OT UCTOYHHKA K TOTPEOUTEIIo (Topsidast BOJIA).

Cnexyer OTMETUTh, YTO NPUONMU3UTENHHO 75% BOJBI, HCIONB3YEMONH B XHMHYECKOM
IPOMBIIIIIEHHOCTH, PACXOAyeTCsl Ha OXJIaXACHHE TEXHOJOrndeckoi ammaparypbl. OcTaibHas
BOJIa TPUMEHSETCS TIJIaBHBIM 00pa3oM B KadecTBE XHMHYECKOIO peareHTa, 3KCTpareHTa,
abcopOeHTa, pacTBOPUTEIS, PEAKIMOHHOW CPEIbl, TPAHCIIOPTUPYIOIIETO areHTa, MUTATeIbHON
BOJIbI B KOTJIaX MJIM 3aTOpax.

KauectBo Boabl u TpeOoBaHusi K Hell. IlpuponHas Boja HEZOCTaTOUYHO 4HUCTast U Oe3
COOTBETCTBYIOIIEH 00pabOTKM HE MOXET OBITh MCMOJIb30BaHa JUIsl  NPOMBILIUIEHHOTO
BojiocHaOeHus. B 1 11 mpecHOl BoAbI, Kak mpaBuio, cojepxkutrcs 10 1 r coneil. Kpome toro,
npecHasi IpUPOAHasl BOJa COJACPKHUT CIOKHBIE MTPUPOIHBIE OpraHUYECKHE COeANHEHHs (TyMYC),
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TBEp/AbIE B3BECH, KOJUIOWIHBIC BEIIECTBA W MPHUMECH OHOIOTUYECKOTO MPOUCXOXKICHUS
(MHKpOOpPraHU3MbI, BOJIOPOCIH U JIp.) U PACTBOPEHHBIE T'a3bl, KOJIUYECTBO KOTOPBIX 3aBUCUT OT
BojZloeMa (peka, 03epo, BOAOXPAaHMWIMILE, KaHa, MOA3EeMHbIE BOjbl). CocTaB BOJBI BIUSET Ha
KHCIIOTHOCTbh, HaIIpUMep, M peK U o3ep pH konebiercs B mpenenax 5,0+8,5.

Boga B xumu4eckoM UPOHM3BOACTBE

CopepxaHue B NPUPOIHBIX BOJAX PA3IUYHBIX MPUMECEH, KaK pPacTBOPEHHBIX, TaK M
HAXOJSIINUXCS B BHJIE B3BECH, SIBIISICTCS MPUYMHON 00pa3oBaHUs OTIOKEHUIN HAKWIK U ILIaMa
na MOBEPXHOCTH TEIIOOOMEHHOW ammapaTypsl M MapoOreHepaToOpoB, YTO MPUBOAMUT K HX
KOppPO3UM M YXYALICHHIO TeriooOMmeHa. Hampumep, mepmogudeckuii HarpeB U OXJIaXKICHHE
BOJIbI B TEIJIOOOMEHHOH ammaparype MPUBOAUT K MOTEPsIM JUOKCHIA YTIAEpoAa U OTIOKEHUIO
KapOoHaTa KaJIbIIHH.

TpebGoBanusi, mpeabsABIsieMble K TEXHHYECKOM BOJE, CBSI3aHbI C OCOOECHHOCTAMH
MPOBOJAMMEBIX TPOIECCOB U YKa3bIBAIOTCSA B TEXHOJIOTHYECKUX PErJIAMEHTaX KOHKPETHBIX
XUMHUYECKHX MPON3BOACTB. OUeBHIHO, YTO KaYECTBO BOJIbI, BHIMOJIHSIIONIEH POJIb pearenra Iin
abcopOeHTa, JOIKHO OBITh 3HAYMTENBHO BBINIE KAUYECTBA BOJIBI, HCIIOIB3yEeMO, HApUMep, IS
MOJTy4eHus napa.

[TpombllsieHHAass BOJOMOJATOTOBKA TPEACTABIAET COO0OW COBOKYMHOCTh (DU3NYECKUX U
XUMHYECKHX OIepaluif, 00eCHeuMBaIOIIUX OYMCTKY BOJbI OT MEXaHMYECKUX IpUMECEil,
pacTBOpeHHBIX coiieil u razoB. [IockoibKy XapakTep mpuMeceil u TpeOoBaHMs, MPEAbIBIsICMbIE
K KaueCTBY BOJIbl, MOTYT OBITh PAa3IUYHBIMU, B IPOU3BOJICTBE CYIIECTBYET HECKOIBKO BUIOB BO-
JOOYHMCTKH, OCHOBHBIMH H3 KOTOPBIX SIBJSIFOTCS: OYHCTKAa OT B3BCIICHHBIX MpHUMeEcen
oTcTauBaHWeM M  (QuibTpanuel, yMsArdeHue ¢ oOeccolMBaHME TIOJNBI, Jiera3alus,
00e33apakuBaHue.

Omcmausanue om KpynHwIX dacmuy OCYIIECTBISIETCS B  HENPEPHIBHO-IEHCTBYIOMINUX
OTCTOMHHMKAX OONBIION eMKOCTH. OT MENKHX YacTUI[ OCBOOOXKMAroTcs QuubTparnmein. s
yAaneHus] KOJUIOMAHBIX YacTUIl (METbYaMIlIUX TIUHUCTBIX YacTUIl M OEJIKOBBIX BEIIECTB)
UCTIONB3YETCs SIBJICHHE KOAryJIslUH IyTeM J00aBICHHS B BOJAY KOAryJSTHTOB C IMOCIEAYIOMIECH
¢bunbTpanueil OT BHINABIIETO 0CAIKA.

Ymscuenue u obecconusanue 600bi TPENCTABISAIOT COOOM yaneHue cojaei KaabIus, MarHus 1
Ipyrux 3jeMeHToB. Paznnuaior Qusmueckue crnocoObl  (HarpeBaHue, JUCTHIUISIIHS,
BBEIMOPa)XXKMBAHKE) U PUINKO-XUMUUYECKHE (0OpaTHBI OCMOC U YIbTpaQUIbTPaANKs).

ezazayuro oCyIeCTBISIIOT XUMUYECKUM ((punbTpannen yepes ciaoi COOTBETCTBYIOIIETO
afcopOeHTa) miu GU3NIECKUM (HarpeB) CIocoOOM.

Bogoo6opoTHbIE HHKIBI XUMHUYECKHX MPOU3BOACTB. CHCTEMBI MPOU3BOJACTBEHHOTO
BOJIOCHAOXKEHUS JICTIST HA MPAMOMOYHble, B KOTOPBIX IOJaBaeMasi OT MEPBUYHOTO MCTOYHHKA
BOJa TMIOCJIE€ €€ OJHOKPATHOTO HCIOJNb30BAHUS OTBOAMTCS 3a MpeIeNbl NPeaupusTus, u
obopommuvle, B KOTOPBIX OTpabOTaHHAs BOJAA TIOABEPTaeTCs OXJAXKICHHIO, OYHCTKE U
BO3BpaIaeTcs JIsl OCTIEAYIONIEr0 UCIIOIB30BaHMUS B 3TOM K€ MPOU3BOJICTBE, T.€. 3aMbIKAETCs B
uKJje (06opore).

4 UnocTpaTUBHBIN MaTepHuaJ:

- TaOJIMIIBL,

- npesenTarus Microsoft Power Point.
5.Jlutepatypa:
OCHOBHASI:

HA PYCCKOM fI3bIKe:

1.)Kakuposa, H. K. OcHoBbI (papmarieBTHUECKOM OHOTeXHOI0THK: yued. mocobue / H. K.
Kaxupona, H. K. baitzonnanos, 3. b. Cakunona. - Anmatsr: U3n-so KasHMY, 2008. - 256 c.
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2.Kakuposa, H. K. O6mas xumuueckast rexnosiorus: yuae6. mocodue/ H. K. XKakuposa.; Pek.
VYu4eb.-metoguya. CopetoM yH-Ta uM. C. JI. Achenausiposa. - Anmatsi: DOBepo, 2013. - 119 c.
3.AcmipbexoBa A.Jl., Opnabaesa C.K. IIpomblinuieHHBIE CLIOCOOBI TIOTY4YEHUS JICKAPCTBEHHBIX
cpeactB. Jlaboparopusiii mpakTukyM-IIIsiMkenT.- 2016-200c.

HA Ka3aXCKOM Si3bIKe:
1. Xumussik TexHosorust Herizzaepi: okynslk / bl. K. Toiibaes [xk. 6.]; KP BFM. - Anmarsr:
JKIIIC PIIBK "Hayip", 2011.-296 6er. - (KP XKorapbl 0Ky OpbIHIAPBIHBIH KaybIMIACTHIFHI).
2.XVUMUsL OHJIPICIHIH HETI3T1 MPOoLecTepl MEH ammaparrapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypaunsl / L. . HypceitiToB. - Anmatel: 9Bepo, 2014. - 140 Ger. c.
3. OpnadaecBa C.K., AcunnbekoBa A.J[. Jlopimik 3artapapl anmynblH OHAIPICTIK omicTepi. -
3epTxaHaiblK MpakTUKyM. - [IIeiMkenT. - 2019 xk. -1806.

HA aHIVIMICKOM SI3bIKe:
Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.
3J1eKTPOHHbIE Pecypchl:
1.YcmanoBa, M. b. XKanmbel xumust [DneKTpOHHBIN pecypc]: oKy Kypaibl / M. b. Ycmanoga. -
OnektpoH.TekcToBble AaH. (19,1 MB). - Ockemen: "Mynbrumenus 3eprxanacst”, 2007. - 311, onr.
nuck (CD-ROM).
2.AcunpbexoBa A.Jl., Opnabaea C.K. IlpomblieHHBIE CIIOCOOBI MOyUEHHs! JIEKAPCTBEHHBIX
cpeactB.  JlaGoparopuelii  mpakTukyM-lIIeiMkeHT.-2016-DnekTpoH.TekcToBeie  AaH.(4,00
Mb).2021.-200c
3.0pnabaeBa C.K., AcunbbexoBa A./l., Jlyucebaes II.E. Jlopinik 3aTTapasl amyabplH ©HAIPICTIK
omicrepi. - 3epTXaHanbIK NpakTUKyM. - LIsiMkeHT. - 2019 k. - DnekTpoH.TekcToBbie naH.(4,00
Mb).2021.1806.
JuiekTpoHHbIe pecypcbl BULL
Dnexrtponnas 6ubnmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecniyOnukanckas MeKBY30BCKasl aiekTpoHHast oudnuorexa (PMOB) — http://rmebrk.kz/
[Tudposas 6udanoreka «Aknurpress» - https://www.aknurpress.kz/
OnekrponHas oudanoreka «murpad» - hitp://www.elib.kz/
Dnurpad - mopraiz MyJIbTHMEIUIHBIX yueOHnkoB https://mbook.kz/ru/index/
3BC IPR SMART https://www.iprbookshop.ru/auth
uH(GOPMAaIMOHHO-TIPaBOBas cucTemMa «3any - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/
6.Kontpouabubie Bonpockl (0OpatHas cBs3b Feedback):
1.IToarotoBKa ChIpbsi:
A) ynyulnieHue KayecTBa MpoIyKTa
B) yxyamaer kauecTBa mpoayKTa
C) ynyuiaet kauecTBa HOOOUYHBIX TPOAYKTOB
J) yMeHbIlIaeT CKOpOCTh Mpolecca
E) moBsImaeT ckopocTh mpolecca
2. BaustHuE CTa iy MOATOTOBKH CHIPhS Ha KAY€CTBO U CE0ECTOMMOCTh MPOIYKTA:
A) TIOBBINIAET KAYECTBO MPOIYKTA, MOHIKAET Ce0ECTOMMOCTh IPOAYKTA
B) He BusieT Ha KauECTBO MPOIYKTa, OBHIMIAET CEOECTOMMOCTD POTYKTa
C) noBbIIIaeT KA4eCTBO MPOIYKTA, HE BIUSIET Ha C€0ECTOMMOCTh MPOAYKTA
J1) noHmxaer ce6ecTOMMOCTh IPOAYKTA, OBBIIIAET CEOECTOUMOCTD IPOIYKTA
E) He BiMseT Ha Ka4eCTBO MPOIYKTA, MOBBIIIAET CE0ECTOUMOCTH MPOIYKTa
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3. MexaHu4eckuii METO 000TaIIeHUS! TBEPAOTO ChIPBS:
A) pIIeKTpOMarHuTHasl cenaparus
B) anektpoTrepmuueckas 00paboTka
C) Bo3mymIHas cenaparus
J1) repmuueckast 06paboTka
E) mpouecc anekrponuza
4. IloaroToBKa ChIpbs:
A) ynyunieHue KadyecTBa MpoIyKTa
B) yxyauiaeT kauecTtBa nmpoaykTa
C) ynyumiaet kauecTBa HOOOUYHBIX TPOAYKTOB
) yMeHbIlIaeT CKOPOCTh MpoIecca
E) noBsliaeT ckopocTh mporecca
5. Mexanudeckuii METo 000TaIIeHus! ChIPbS:
A) TpaBUTAIIMOHHBIN
B) a6copbunonHoi
C) pextudukanmoHHON
J1) aneKTpoMarHuTHBIMN
E) anekrpocTaTucTideckuit
6. 'mapoMexanndeckuil MeTo1 000TaIeHus! ChIph:
A) dbnoTamus
B) oGxur
C) rpaBUTAIMOHHBINA
J1) a5eKTpoMarHUTHBIM
E) snekrpocTaTucTideckuit
7. XUMUYECKUI METO/1 000TalleHUs] TBEPJOTO ChIPbS:
A) 06xur
B) aGcopbuus
C) u3menpucHHe
) pextudukanus
E) xonnencamus
8. Bona, xapakTepu3syrolas CpaBHUTEIHHO HEOOIBIINM COACPKAHUEM TTPHUMECEH:
A) atmochepHas
B) nosepxHocTHas
C) moazeMHast
J1) mporouHas
E) Texnonoruueckas
9. Kimaccuguxanust ChIpbsi:
A) pyaHOE, paCTUTEIIbHOE, )KUBOTHOE
B) MuHepanbHOe, pacTUTEIBHOE, CHHTETUYECKOE
C) pyaHoe, TBep10€, UCKYCCTBEHHBIN
1) MuHepalibHOE, )KUAKOE, PYAHOE
E) TBepaoe, )xuaKoe, HCKYCCTBEHHOE
10. OcHOBHbIE CTaUH MOATOTOBKU CHIPbSI:
A) orcrauBanue, QUIbTpOBaHUE, YMATUCHHUE, 00ECCONIEBaHNUE, JIera3alis
B) orcranBanue, punbTpoBaHMe, MOJIUMEPHU3ALHS, BOCCTAHOBIEHUE, OKUCIICHHUE
C) orcrauBanue, razudukaiys, odorameHue, SKCTpakius, HeUTpanu3amus
M) Heitrpanuzamus, oTcTauBaHue, GUILTPOBaHHUE, a0COPOLNs, pEKTUDUKATIIHS
E) nerazamusi, orcranBanue, GpuiabTpoBaHUE, aCOPOLIMS, IKCTPAKIUS
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Jlexmusa Neq

1. Tema: TexHOJIOrMYECKHE IIPUEMBI YCKOPEHUS U 3aMEIJICHUS PEAKIIUM.

2.leab: hopMupoBaHue y oOydaromUXCs 3HAHUNW O TEXHOJIOTMYECKUX MpHEMaX YCKOPEHUS U
3aMeUICHHs] PeaKLUi, CKOPOCTH XUMHUYECKOM PEAKLMH, pABHOBECUM B CUCTEME, O IpuHuuI Jle-
[Tarensbe.

3.Te3ucel JeKIHHU

IInan Jexknuu:

1. TexHOJIOTYECKIE ITPUEMBI YCKOPEHUS U 3aMeJ[JIEHUS PeaKIUil.

2. CKOpOCTh XUMHYECKON peaKI[uH, PABHOBECHE B CUCTEME.

3. Hpuanun Jle-1laTense.

BosnbmIMHCTBO  MPOMBINUIEHHBIX  XMMHYECKMX  peakuuii, oOparumo. Ilpormecc
XMMHUYECKOI0 MpEeBpallleHus] B TaKUX CIy4yasx INPOUCXOAMUT B JIBYX HampaBieHHUsX. [Ipumepom
0o0paTuMOro mporecca CIyXHT MIMPOKO NPUMEHseMas B MPOMBIIUIEHHOCTH [UI HOJYYEeHHUs
BOJIOpOJia peakuus B3aumozecTsust okucu yriepoga CO c BOASHBIMU HapaMu (KOHBepCHUs
OKHCH YIJIEPOJa):

CO+ HZOnap = H2 + CO02 (1)
[To mpsiMoit peakuuu (cieBa HampaBO) HCXOAHbIE BellecTBa (OKHCh yrjiepoja M BOAA)
MPEBpaLIaOTCs B MPOIYKThl peakluu (BOAOPOI U ABYOKUCH yriiepoaa). [lomydeHHble TPOIyKTHI
HAUMHAIOT B3aUMOJICHCTBOBATh MEXAy COOON, BHOBb 00pa3ysl UCXOJHbIE BELIECTBA, T. €. UJET
obpatHas (crpaBa HajeBO) peakiusa. O6e peakiuu MPOUCXOIAT OJHOBPEMEHHO.

B nauane npouecca koHIeHTpauus ucxoaHsix BemecTB - CO u H20 Benuka u nmosromy
3HaYUTeNIbHAa CKOPOCTh MpsAMOM peakiuu. Ho mo mepe nmpoTekaHus mporecca OKUCh yriiepoja u
BOJISIHBIE MApbl PACXOAYIOTCS, KOHIIEHTPALMS UX YMEHBIIAETCS U MpsiMas peaklysl IOCTENEHHO
3ameisiercs. OHOBPEMEHHO YBEIMYUBAETCS KOJIMYECTBO MOJyUYEHHBIX TPOAYKTOB (BOJIOpOAa U
YIJIEKUCIIOro Ta3a), pacTeT MX KOHLEHTpAIMsi, a MOTOMY IOBBIMIACTCS U CKOPOCTb OOpaTHOM
peakuuu. HakoHel, HacTymaeT Takoil MOMEHT, KOrJja CKOPOCTH MpsIMOM M 0OpaTHOM peakuuit
CTaHOBSTCA paBHbIMU. Takoe COCTOSHUE pearupyromlel CUCTEMBI Ha3bIBAETCSI X UMM U U € CK U M
PaBHOBECHUEM.

[Tockonbky B 00paTMMBIX —HpoleccaXx MPaKTHYECKH HE TMPOUCXOAUT MOJIHOTO
[IPEBpALIEHHS] HCXOJIHBIX PEareHTOB B MPOAYKThI pE€aKLKH, TO MOCIe HACTYIUJICHHUsI PABHOBECHS B
CUCTEME NIPUCYTCTBYIOT OJJHOBPEMEHHO U UCXOAHbIE BEIIECTBA, U MpoayKThl peakuuu (CO, H20,
C02, H2), mpuyem mpu paBHOBECHH YCTaHABIIMBAIOTCS OTMPEIEICHHBIC 3HAYEHUSI KOHIICHTPAIUi
CO, H20, C02 u H2, xotopsie Oosnbiiie He MeHSIOTCA. OHH OCTAIOTCS MMOCTOSSHHBIMHU HE TIOTOMY,
YTO MPEKPaTHINCh XUMUYECKHE MPEBpaLIeHHs, a MOTOMY, YTO MPOLECCHI, MPOTEKAIOIIUE 0
NpsSMOM peakIiy, ypaBHOBEUINBAIOTCA MTpOTeKaHneM o0patHoii peakiu. Ckonbko Monekyn CO
u H20 BcTymuT B peakiuio 3a OMNpeACICHHOE BpeMs (MpsiMas peakius), CTONBKO K€ HX
o0pasyeTcs 3a 3TO ke BpeMsi B pesynbrate B3aumoeictaus C02 u Ha (oOpaTHas peakuus).

Koncranra paBHoBecusi. Onpe/ieIeHHOE COOTHOLIEHHE MEXAY COJIEp:KaHHUEM BEIIEeCTB
CO, H20, H2 u C02 B paBHOBeCHO# cucTeMe OyIeT OCTaBaThCs MOCTOSHHBIM JI0 TeX MOp, MTOKa He
MIPOU30MAET N3MEHEHNS BHEUTHUX YCIOBUI (HallpuMep, TEMIIEpaTyphl).

Omuowenue npou3gedeHuss KOHYEHMpayul NpooOyKmo8 peakyuu K Hpou3seoeHuro
KOHYEHMpayuii UCXOOHbIX 8eujece 8 MOMEHM PABHOBECUsl HA3bIBAION KOHCMAHMOU PABHOBECUs
peaxyuy. KOHIIEHTpallMu UCXOTHBIX BELIECTB U MPOIYKTOB PEAKIIUU JOJKHBI ObITH B3SITHI MPH
3TOM B CTENEHSX, PaBHBIX K03 PUIeHTaM IpU JaHHBIX BEIIECTBAX B YPABHEHUH PEAKIUU.

Tak, nis npuBeaeHHoi peaknuu (1) KoHCTaHTa paBHOBecHUs Kp 3aIMCHIBACTCS B BUJIC

Kp= CHn2 x Cco2/ Cco, CHz20
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rae Cuz, Ccoz2, Cco, CH20 - xonuentpamuu H2, C02, CO u H20 cooTBETCTBEHHO B MOMEHT
pPaBHOBECHSI.

BenuuuHy KOHCTaHTBI PaBHOBECHS HCIOJIB3YIOT JJISI pacdeTa PaBHOBECHS OOpAaTHMBIX
IPOLIECCOB.

BbIxon npoayKToB, AOCTUraeMblil PH paBHOBECUH, HA3bIBAeTCA paBHOBECHBIM. OH
ABIISICTC MAKCUMAJIbHBIM Ul JAHHBIX YCJIOBUHM (TeMIepaTypbl, IaBJICHHS, KOHLEHTPALUMU
UCXOIHBIX BemiecTB). CKONBKO ObI BpEMEHH HU BEJIH MPOLECC MOCIe HACTYIUICHHUSI PABHOBECHS,
HOJYYUTh BBIXOJ OOJIbIlIE, YEM pPaBHOBECHBIH, HEBO3MOXHO. [IOBBICUTH €ro MOXKHO, €cCiu
CMECTUTh PABHOBECHE pPEaKIMM BIIPaBO, U3MEHUB BHEIIHWE YCJIOBMs IIPOBEJIEHUS Ipoliecca.
[TosTOMYy BakHO 3HaTh, KaK BIMSIOT Pa3JIMYHbIE TEXHOJIOIMUYECKHE IOKa3aTenu (Temieparypa,
JIaBJIEHUE, KOHIIEHTPAIUS pearupyroninx BeIECTB) HA PABHOBECHE XUMUYECKHUX PEaKITHii.

Bnusaue pasnuuHbIX (akTOpoB Ha paBHOBecwe oOpaTuMbIX peakuuil. [Tpunnun Jle-
[latense. BausHue temmnepaTypbl, JaBlICHUS W KOHIEHTpAIMK pearupyrolmux BEUIECTB Ha
paBHOBECHE B TOMOT'€HHBIX U FE€TEPOr€HHBIX MPOLECCcax ONpeensercss OTKphIThIM B 1884 1. Jle-
[laTenpe OPUHIUIOM, KOTOPBIA (OPMYIHPYETCS TaK: eciu Ha Cucmemy, HAX00AWYIOCsa 8
COCMOAHUU ~ PABHOGECUsl,  BO30€lCMB08AMb  U36He, UBMEHAS KAKYIO-Tubo U3  GeluduH,
ONpeoenIouUx COCMOosNUE PABHOBECUs, MO PABHOBECUEe CMeujaemcs maKkum oopasom, 4moowl
ocnabums 3Qhhexm 8030eticmausl.

K BaxkHeimmm QaxTopaM, OKa3bIBAIOIIMM BIMSHHE HA CIBUT paBHOBECUS O0OpaTUMOMn
peaklMy, OTHOCATCS TeMIepaTypa, JAaBlI€HHE, KOHLEHTpalMs Yy4YacTBYIOUIMX B peaKLUH
BELIECTB.

Bruanue memnepamypel. ]l yCTaHOBIEHMsI BIUSHHUS TEMIEpaTypbl Ha CIBUT
paBHOBEcHsI O0OpaTMMON peaklUuu HeoOXOIUMO 3HATh, SBISETCS JM JaHHas peaklus
9K30TEPMHUYECKON (TMpOTEKaromeld cjieBa HAmpaBO C BblgedeHHeM Temiat Q)  wim
SHJOTEPMHUUYECCKOH (MITyIIell clieBa HAPaBo ¢ MOTJIONIEHUEeM Teruia -Q).

KoOpaTuMBIM PK30TEpMHUUYECKUM PEaKLUIM OTHOCHUTCA PACCMOTPEHHAs
KOHBEPCHsI OKHUCH YTJIEpO/ia BOASIHBIM IapoM:

CO + H20nap =H2 + CO2 + Q (2)

Ecnu nocne HacTymuieHuss paBHOBECHST B TAaKOW CHCTEME HW3MEHUTh TEMIIEpaTypy,
Hanpumep MOHU3UTH €€, TO, cornacHo npuHiuny Jle-lllarense, B cucreme JTOMKHBI IPOU30MTH
U3MEHEHHS, KOMIICHCUPYIOIINE CHIKCHHUE TEeMIIepaTypbl W TPUBOMAIIME K €€ TIOBBIIICHHIO.
CrnenoBatenbHO, J0JKHA TMPOUTH Ta peaklysi, B pe3yibTaTe KOTOPOMl BbIIENsAETCs TEIUlo, T. €.
HoBble opuuu CO u H20 mpespatsarcs B CO2 u Ho. PaBHoBecue peakuuu cMeniaeTcs npu 3ToM B
NPaBYyI0 CTOPOHY M PABHOBECHBII BBIXO/ IPOAYKTOB YBEINUUBACTCS.

Ecmu ke mpu mpoTeKaHUHM SK30TEPMUYECKON peaKkIuy TOBBICHTH TEeMIIEpaTypy, TO
paBHOBECHE CABUHETCS BJIEBO U PABHOBECHBIM BBIXOJ NPOAYKTOB PEAKIIMHA CHU3UTCS.

Jig o6patTuMOi DHAOTEPMHUUYECKOM peakUuu, HAOOOPOT, CHUKECHHE
TEeMIepaTypbl NPUBOAUT K CMELICHUIO PaBHOBECUS BJIEBO U YMEHBUICHHIO PaBHOBECHOTO
BBIXO/Ia MPOJIYKTA, a YBEJIIMUEHUE TEMIIEPATYPHI - K CABUTY PABHOBECHSI BIIPABO.

Bruanue oaenenusn. Ecin obpaTnMas peakuusi NMpOTEKaeT ¢ M3MEHEHHEM o0beMa, TO
MIOMHUMO TeMIEpaTyphl Ha COCTOSTHUE PABHOBECHS TaKOM peakluu BiuseT AaBieHue. Hampumep,
oOpatumasl peakiysi CHHT€3a aMMMaka IpoTeKaeT B ra3oBod (¢asze cieBa HampaBo ¢
yMeHbIMEeHnEeM oObemMa:

N2+3H2 = 2NHs (3)
B srom cimydae u3 dYeThIpeX MOJIEKYJ HCXOJHBIX BEIIECTB IMOJIy4alOTCsS [IBE MOJIEKYJIbI
KOHEYHOIo nmpoaykTa. [Ipu yBearueHnu JaBieHusl B TAKOW CUCTEME, HaXOISIIEHCsl B COCTOSIHUN
paBHOBecus, mo mnpuHnmiy Jle-lIllarenpe NOMKHBI MPOM30MTH W3MEHEHHS, NPUBOMAALINE K
MOHMKEHUIO AABJICHUSI UJIH, YTO TO K€ CaMoe, K YMEHBILIEHHUIO YUCIIa MOJIEKYJ B Ta30BON CMECH.
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Takum mpoueccom sBisieTca npsiMast peakuus. [[loaToMy omnpeneneHHble KOJIUYECTBA a30Ta U
BOZOpPOJA JOMNOJHUTEIBHO MPEBpAlIalOTCd B aMMMAK, PABHOBECHE CIBUIaeTCi B IIPaBYHO
CTOPOHY M BBIXOJI aMMHaKa MoBbIIAeTCA. [Ipy NOHMKEHNHN K€ NaBJICHUS B PEAKUUU, UAYIIEH C
yMEHbIlIeHHeM 00beMa, paBHOBECHE CMEIAeTCs BJIEBO.

Jist peakumii, UAYOMX ¢ YyBEIHUUYECHUEM O0OBeMa, HA000pPOT, NpH YMEHBIICHUH
JIaBJICHUs BBIXOJ MPOAYKTa pPacTeT, a NP yBEIMYEHUM JaBieHus - nagaer. [Ipumepom Takoit
peaklMy MOXKET CIyXUTh B3aumopeiictBue metaHa CHa ¢ BojsHbIMH mapamu (KOHBEpCHUS
MeTaHa):

CHa + HZOnap =3 H2 + C02 (4)

Bruanue xonyenmpayuu peacupyiowux eeujecms. BbIXOJ KOHEYHOTO MPOAYKTa MOXKHO
YBEIIMYNUTh, U3MEHSS KOHILIEHTpPAlUMU YYaCTBYIOIIMX B peakuuMu BeulecTB. Ecnu, Hampumep,
II0CJIE YCTAHOBJIEHUS! PABHOBECHUSI PEAKLIMM KOHBEPCUHM OKUCH YIiiepoaa

CO + HZOnap =H2 CO02 (5)

MTOBBICUTh KOHIEHTpAUIO UCXOAHBIX peareHToB (CO winM  BOASHBIX ~ HapoB), TO IO
npunnmny Jle-Illatense QOJKHBI MPOM30WTH IMPOLECCHI, CHIKAKOLIME KOHIEHTPALUIO 3THUX
peareHToB, T. €. 10oJbkHa npoitu peakuus Mexay CO m H20. PaBHOBecHe IIpu 3TOM CIIBUTaeTcCs
BIIPABO M BBIXOJ TPOAYyKTa MOBBIMAETCS. OOBIYHO HE TMOBBIMAIOT KOHIEHTPALUIO BCEX
UCXOJHBIX peareHToB, a OepyT B M30bITKe Oosiee aemieBblii peareHT. [l Hamiero mpumepa
TaKUM pPEAarcHTOM SIBJISICTCS BOJA, MOATOMY W OepyT HM30BITOK BOASHBIX mMapoB. CHBUHYTH
PaBHOBECHE MOYKHO HE€ TOJIBKO YBEJIMYEHHEM KOHLEHTPALMM HMCXOJHBIX BEIIECTB, HO H
YMEHBIIIEHHEM KOHILIEHTPALMU MPOIYKTOB PEaKLUU. ITO OCYIIECTBISETCS BHIBOJAOM IPOIYKTOB
13 PEAKIIMOHHON CUCTEMBI.

B xumudeckoil TeXHOIOTUN 00paTHMBIE MPOIIECCHl MUPOKO PaCIpOCTPaHEeHBI. BriOupas
YCJIOBHSI TPOBEACHHUS TaKUX IPOLECCOB, HYXHO B NEPBYIO OYEpelb PYKOBOIACTBOBATHCS
TpeOOBaHUEM CMEIICHUSI PAaBHOBECHS B CTOPOHY 00Opa3oBaHHs MpoaykTa peakuuu. [Ipu sTom
CJIeTyeT YUUTHIBATh, YTO JJIs MOBBIIIECHHUS PABHOBECHOTO BBIXOJa HEOOXOAUMO:

1) cHWXKATh TEMIIEPATYPY I IK30TCPMHUCCKON PEAKIINH;

2) TOBBINIATH TEMIIEPATYPY IS SHAOTEPMUUCCKON PEaKIHH;

3) TOBBIMIATH JABJIICHUE B PEAKIIMSX, TPOTCKAIOIINX C YMEHBIIIEHHEM 00beMa;

4) TOHMXATh MABJICHHUE B PEaKIUAX, HAYIIHX C YBEINICHHUEM 00beMa;

5) moBbIIIATH KOHIICHTPAIIUIO HCXOIHBIX PEarcHTOB,;

6) CHIDKATh KOHIIEHTPAIIUIO MPOAYKTOB PEaKIIHu.

Heob6xoaumMo Takke y4MTBIBaTH, UTO JJII CMEIICHHS PAaBHOBECHUs cleAyeT (Korga 3To
BO3MO)XHO) MEHSTh OJHOBPEMEHHO HECKOJIBbKO TOKa3aTeled, MPHUBOIAIIMX K YBEIHMYEHUIO
BBIXO/Ia IPOJIYKTa, HAIPUMEP TEMIEPATYPY, AABJICHUE U KOHLIEHTPALIMU BEIIECTB.

[lepeunciieHHbIE BBIILE TOJOKEHHUS IO3BOJSIOT YCTAHOBUTH JUANA30H YCIOBUHM, IpHU
KOTOPBIX BO3MOKEH BBICOKMI pPaBHOBECHBIM BbIXOJA mpoaykra. Ho mis mpakTudeckoro
OCYIIECTBIICHUS IpOIecca 3HAHUI 3TUX YCIOBUN HEJAOCTATOYHO, TaK KaKk HEOOXOIUMO HE TOJIBKO
MOJTyYNUTh OOJBIION BBIXOJ TPOAYKTa, HO M OOECIEYNTHh BBICOKYIO CKOPOCTH IpoIiecca,
MIOCKOJIBKY OT HE€ B 3HAUUTEJIbHOM CTENEHU 3aBUCUT MPOU3BOIUTEILHOCTD allllapaTyphl.

CKopocTh XUMHMKO-TEXHOJIOTHYECKUX MPOIECCOB

B coBpemeHHOM MpOM3BOJCTBE IMpPH €ro TPOMAIHBIX MacmTabax, HCIONIb30BAHUH
JIOPOTOW M CJIOHOM ammapaTypbl ¥ MaIIUH MOBBIIICHHE CKOPOCTEH peaKIMu MMeeT OCOOCHHO
BA)KHOE 3HAYECHUE.

Yacto mpu ycnoBHsAX, 00SCIECYMBAIONIMX BBICOKHU BBIXOJ IMPOIYKTa, Majia CKOPOCTh
peakuuu, Wi HaobopoT. [loaToMy OKOHUATEIbHBINH BHIOOP YCIOBHMI MOXHO CHENAaTh TOJIBKO
MOCJIE M3Y4YEHUs] KUHETHKH Tmpouecca. KuHeTHka mo3BOJISIET YCTAHOBUTH, KaKOBA CKOPOCTh
B3aUMOJICHCTBUSL MCXOAHBIX BEUIECTB M OT YETO OHA 3aBUCHUT. YUUTHIBAs KMHE THKY Ipoliecca,
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MOJKHO BBIOpaTh TaKUE yCIOBUS, IPU KOTOPHIX peakivs OyIeT MPOTEeKaTh HE TOJBKO C BBICOKUM
BBIXOJIOM MPOJIYKTA, HO U C OOJIBIIION CKOPOCTHIO.

ITokaszaTeneM CKOPOCTH XMMHUYECKOW PEAaKLUUU CIYKHUT KOJUYECTBO MCXOTHBIX BEIIECTB,
BCTYIAIONIMX B PEAKIMIO B CIMHUILy BpeMEHU. Hampumep, 0 CKOPOCTH IpoIecca OKHCICHHS
cepraucroro anruapuna S0z B cepubiii SO3 KUCIOPOIOM:

2502 + 02 =2S03 (6)
MOYKHO CyIUTh IO TOMY, Kak ObICTpO yMeHbIIaeTcsi KonndectBo S02 B peakIMOHHOM OOBeMe.
Ecmu oHO yMmeHbmmaercs OBICTPO, TOBOPSAT, YTO CKOPOCTh PEAKIMU OOJbIIas; €CIH Ke
KoHIeHTpanuss SO2 MeHsIeTCsl MEIJICHHO, TOBOPSAT, YTO PEaKIHs MPOTEKAET ¢ MaJIO CKOPOCTHIO.
CKOpOCTh pEakIMi MOXXHO YCTaHOBHTh M TI0 TOMY, KakK OBICTPO pacTeT KOHICHTPAIUs
KOHEYHBIX IMPOAYKTOB (B AaHHOM citydae S03).

Ckopocmb  Xumuyeckoeo npoyecca - 5MO USMEHEHUe KOHYEHmMpayuu O0O0HO20 U3
peazupyiowux eewecms Ui NpoOyKmos peakyuu 6 eOUHUuyy epemeHu 6 eounuye obvema
PEaKyUOHHOU MACCHL.

XUMUKO-TEXHOJIOTHYECKUE MPOLIECCHl B OOJBIIMHCTBE CIy4YaeB CBS3aHBI CO CIIOKHBIMU
peakiussMu. CKOpOCTh TaKUX IPOIIECCOB 3aBHCUT HE TOJBKO OT CKOPOCTH OCHOBHOW PEaKIIHH,
HO M OT CKOPOCTH IMOOOYHBIX PEaKIHid, a JUIS TeTEPOreHHBIX MPOLECCOB TAKKE OT CKOPOCTH
MI0JTBOJIA HCXO/THBIX BEMIECTB B 30HY PEAKIIMH U CKOPOCTH OTBOJIa MPOAYKTOB M3 30HBI PEAKIIHH.

CKOpOCTH OTAENBHBIX PEAKIUN pa3InyaloTcs Ype3BblYaliHO CUIIBHO. MI3BECTHBI peakiui,
NPOTEKAIIUE OYeHb ObICTpo. Hampumep, okuciieHne aMMuaKka Ha TUIATHHOBOM KaTalh3aTope
NPAaKTUYECKH IMOJHOCTHIO 3aKAHYMBAETCS B TEUCHHUE JECATUTHICIYHON JOJU CEKYHIIbI, PEaKIUs
HEWTpaTu3auy 3aKaHYMBAaeTCS 33 HECKOJBKO ceKyHa. [lpyrume e peakiuu, Harmpumep
OKHCIICHHE KeJie3a, UAYT MEJICHHO.

BnusiHue pasnuuHBIX  (AKTOPOB HAa CKOPOCTh XHUMHUYECKO# peakimu. CKOpOCTh
XUMHYECKOW peaky 3aBHCUT MPEXKIE BCETO OT MPUPOJABI pearupyromux BEeUIecTB, T. €. OT UX
(GU3NIEeCKUX U XUMHUYECKUX CBOWCTB. KpoMe TOro, Ha CKOpOCTh peakIuy CYIIECTBEHHO BIUSIOT
cienyronre GakTopbl: KOHIEHTPAIKs B3aUMO/ICHCTBYIOIMX BEIIECTB, TEMIIEpaTypa, JaBlIeHHE,
KaTaJIn3aTop, CTETICHb TIePEMEIINBAHHSI BEIICCTB.

Bruanue xonyemmpayuu e3aumooeticmgyiouux eeujecms. Kak H3BECTHO, MOJICKYIIBI
B3aUMOJICHCTBYIONIMX BEIIECTB JBIXKYTCS C Pa3IMYHOW CKOPOCTBIO B PEaKIMOHHOM
npocTtpancTBe. UTOOBI MpOM3OIIIa XWMHUYECKas PEaKIHsi, MOJICKYJbl DPa3UYHBIX BEIIECTB
JIOJDKHBI CTOJIKHYTBCS IPYT ¢ IpyroM. Hampumep, Ju1st IpoBeIeHUS peaKIuy NOJTyYCHUs HOIUC-
toro Bogopoaa HI u3 Bomgoposa u mapoB noja

Hz + I2=2HI (8)
HE0O0X0IMMO, dYTOOBI MOJIEKyJla HOJa CTOJNKHYJIAach C MOJIEKYJIOH Bogopoxaa. Ywmcio
CTOJIKHOBEHUI MOJIEKYJ HOJa C MOJIEKYJIaMH BOJIOpOJia 3aBUCUT OT YHCIA 3TUX MOJICKYII,
HaxosAmxcsi B o0beme. UeM Oostble pearupyromnx YacTHIeK HaXOMUTCS B €IMHUIE 00BbeMa,
TeM OOJIbIIIE BEPOSITHOCTh UX CTOJIKHOBEHHSI, a CJIEIOBATEIBHO, U CKOPOCTh peakiuu. [losTomy
CKOpPOCTh XHUMHUYECKOH peakiiy MpONOpIHOHATbHA KOHIICHTPALUSAM BEIIECTB, YUYACTBYIOUINX B
pEaKIIHu.

CkopoCTh  TOJyYeHHs HWOJMCTOTO BOJOPOAA IO MpHUBEACHHON peakimu {rxi)
MPOMOPIMOHANIbHA KOHIIEHTpaIuu Bojopoaa CHz u koHneHtpauu noga Ciz :

rui = XcCH2Cl2 9)
Benmuunna Ke, B 3TOM ypaBHEHHUH CKOPOCTH SIBJSIETCSI KOHCTAHTOH CKOPOCTH
PE€aKI UM U 3aBUCHUT OT IPUPOIBI pEarupyrofX BEIMECTB U YCIOBUI MPOBEJICHNS PEAKIINH.
B o0miem citydae 1i1st HeOOpaTUMON peakiuu
n4 + mB — pR (10)
ypaBHEHHE CKOPOCTH (KMHETHUECKOE YPAaBHEHHE) 3aIIMChIBACTCS TAK:
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rr-keC"4C"s, (11)

rae Ir - ckopocth peakiuu; C4 u Cs - KOHIIGHTpPALMM UCXOAHBIX BewectB A u B, n, m -
cTexuoMeTpuieckne KodpduunenTs! (KodPPUIUEHTH B YPABHEHUHN PEAKIIH).

Brusnue Oasenenus. KoHueHTpanusi BelECTBa, HAXOMASIIErocs B Ta3000pa3HOM
COCTOSTHUY, YBEIIMYMBACTCS C MOBBIIEHUEM JaBieHwus. [loaToMy s peakuuil, MpOTEKAIOMUX C
ydacTHeM Ia3000pa3HbIX BEUIECTB, YBEIMUCHHUE JIaBICHUS (PaBHO3ZHAUHOE YBEIHUYEHUIO
KOHIICHTPAIMH ) IPUBOIUT K MOBBIIICHUIO CKOPOCTH PEAKITUH.

[Ipu mpoBeneHUH XUMHUYECKOM peakiuu cleAyeT YYUThIBaTh, UTO B Hayaye Ipolecca,
KOT'Jla KOHIICHTPAIMsl PearupyroluX BEIIECTB BBICOKAs, CKOPOCTh peakiuu Oonbmas. [lo mepe
POXOXKACHUS PEeaKIMHU KOHIIEHTPAIMKU MPOAYKTOB PEaKIUU yBEIUYUBAIOTCS, & KOHLEHTPALUU
UCXOJHBIX BEIIECTB YMEHBIIAIOTCS, W MO3TOMY CKOPOCTh PEAKIIMH CTAaHOBHUTCS OYCHb MAJOW.
CrnepoBarenbHO, JUIsl TOJHOTO TMPEBpAIICHHUS HMCXOAHBIX PEAareHTOB B MPOAYKT Tpedyercs
3aTpaTUTh 3HAYUTEILHOC BPEMS, YTO BBI3OBET CHIDKEHHE MPOU3BOIUTECIBHOCTH ammapaTyphbl.
[ToaTomy He Bcerga uenecooOpa3Ho JOOUBATHCS MOJTHOTO MPEBpAIIeHUs] UCXOAHOTO peareHTa B
MPOIYKT, YTOOBI HE CHIKATH TEM CaMbIM IPOU3BOJAUTEIHHOCTD alllapaTyphl.

[To »TOM >Xe mpuyHMHE B ciydae OOpaTHUMBIX pPEaKIUil BBIXOJ MPOIYKTa HE JOBOIST IO

PaBHOBECHOTO.
Bausnue memnepamypei. V3BECTHO, YTO HE BCE CTOJIKHOBEHHS MOJIEKYJ MPHUBOIAT K
XUMHUYECKOMY MPEBPANICHUIO. B peakiuio BCTYIMAIOT TOIHKO aKTUBHBIC MOJIEKYJBI, KOTOPBIC
UMEIOT 0oJiee BBICOKYIO CKOPOCTh JIBIXKEHUS, a M03TOMY 00J1a/1at0T U 0oJiee BHICOKON 3Hepruei
[0 CPAaBHEHHUIO C OCTATBHBIMU MOJIEKYJaMH B cucteme. [Ipu HarpeBaHHHM pEakIMOHHOW CMecH
YBEJIMYMBACTCS YHUCIIO AKTUBHBIX MOJEKYJ, OOJaJaromuXx HEoOXOAUMOW [isi BCTYIJICHHUS B
peaknuto dHepruei. [lodToMy ¢ TOBBIIICHHEM TEMIIEpaTyphl PE3KO BO3PACTaeT CKOPOCTH
XUMHYECKOU peakiuu. [losviuwenue memnepamypsl Ha 10° yseauuusaem cKopocms
Xumudeckou peakyuu 6 2-4 paza.

Bnusinue Temnepatypbl Ha CKOPOCTh PEAKIINHM YYUTHIBAETCS B KWHETUYECKOM YpPaBHEHHUH
4yepe3 KOHCTaHTYy CKOpocTH. [locnemHsisi yBEIMYUBAETCS C POCTOM TEMIEPATyphl, MOITOMY
pacTeT U CKOPOCTh PEaKInu.

JUJIs CITOKHBIX peakluii yBEIHMYEHUE TEMIEPaTyphl HE TOJIHKO MOBBIIIAET UX CKOPOCTH,
HO U MEHSET XOJI Ipolecca.

C TOBBIINICHHEM TEMIIEPaTyphl YBEINYMBAIOTCA Ke, ¥ KC2 M MOITOMY YBEINYMBACTCS
CKOpOCTh 00enx peakiuii. Ho KOHCTaHTBI CKOPOCTH MOTYT YBEJIMYUTHCS HE B OJMHAKOBOM
crerienu. Hanpumep, Kc1 yBenmnunBaeTcsi O0JIbIIIe, YeM K2, TOT/A TMepBasi Peakius YCKOPSIeTcs ¢
pPOCTOM TeMIlepaTypbl O0JbIlle, YeM BTOpas. ITO TMPUBEIET K TOMY, YTO MIPH MOBBIILIEHUN
TEMIIEPATYPhI BBIXOJ MPOAYKTa B (3a ONpEeeICHHbIN IeprUo/ BPEMEHN) BO3pacTeT OOJIbIIE, YeM
BbIX0J NpoaykTa D. MI3MeHuTCs cOOTHOIIEHHE MEXAY COAepKaHHEM KOHEUHBIX MPOIYKTOB B U
D, wium, 9to TO *%e camoe, H30UPaTeIbHOCTh, WM CEJIEKTUBHOCTD, MIpoIiecca. ITO HEOOXOIMMO
YUUTHIBaTh, KOT/Ia CTPEMSITCS MTOBBICUTD BBIXO/1 TOTO MM MHOTO MPOJYKTA B CJIOKHOM PEaKIuu.

Brusnue xamanuzamopa. YCKOPUTh XUMHUYECKYIO PEAKIIHMIO MOXXHO M TPUMEHEHHEM
0COOBIX BEIIECTB, HA3bIBAEMBIX KaTajlWM3aTOpaMHM HUIU KOHTaAKTaMu. MHorue
XUMHYECKHE PEAKIMM HE MOTYT OBITh MPAKTUYECKH OCYIIECTBICHB 0€3 TpUMEHEHUs
KaTajau3aTopa. Y CKopsis Peakiuio, caM KaTajau3aTop HE BXOJUT B COCTaB KOHEYHOTO MPOAYKTa U
0CTaeTCsl B PEAKIIMOHHOM cpejie 0e3 N3MEeHEHUS.

KaranmzaTopsl MOTYT HE TOJIBKO YCKOPATh XUMHUYECKYIO PEaKIIMI0, HO U HAMPABISITh X0/
peaKIuu.

4. UnaiocTpaTUBHBINA MaTepuaJ:

- TaOJIMIIBL,

- mpesenTaiist Microsoft Power Point.
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S.JIuteparypa:
OCHOBHAA:

HA PYCCKOM fI3bIKeE:
1.XKakuposa, H. K. OcHOBHI hapmarnieBTHueckoi onorexnonoruu: yued. mocodue / H. K.
Kaxupona, H. K. baitzonnanos, 3. b. Cakunosa. - Anmater: U3n-so KasHMY, 2008. - 256 c.
2.Kakuposa, H. K. O6mas xumudeckas texnonorus: yue6. nocooue/ H. K. XKakupona.; Pek.
VYueb.-metoaud. Coserom yH-Ta uM. C. [[. Achennuspona. - Anmmatsr: DBepo, 2013. - 119 c.
3.AcunbbekoBa A.Jl., OpnabaeBa C.K. IIpomblliuieHHBIE CIIOCOOBI MOJYUYCHHUS JIEKAPCTBEHHBIX
cpencts. Jlaboparopusiid npaktukym-Lemvkent.- 2016-200c.

HA Ka3aXCKOM sI3bIKe:

1. Xumusutbik TexHosiorust Herizaepi: okynblk / bl. K. Toi6aes [x. 0.]; KP bBFM. - Anmarsr:
JKUIC PITBK "ayip", 2011.-296 6er. - (KP JKorapsl OKy OpbIHAAPBIHBIH KaybIM/IACTHIFbI).
2.XuMHsl OHIPICIHIH HETI3rl MpoILecTepl MEH anmaparTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypaist / L. . HypceiiitoB. - AnmaTsl: OBepo, 2014. - 140 Ger. c.

3. OpnabaeBa C.K., AcunpOexoBa A.Jl. Hopimik 3arTtapapl anxyIblH OHIIPICTIK omicTepi. -
3epTxaHanbIK NPakTUKyM. - LlIpiMkeHT. - 2019 x. -1806.

Ha aHIJIMHCKOM SI3BbIKE:
Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

3J1eKTPOHHBbIE pecypcehl:
1.YcmanoBa, M. b. XKanmbel xumust [DeKTpOHHBIN pecypc]: oKy Kypansl / M. b. Ycmanoga. -
OnexTpon.TekcToBbie AaH. (19,1 MB). - Ockemen: "MynsTumenus 3eprxanacsr”, 2007. - 311 onT.
nuck (CD-ROM).
2.AcunsbexoBa A.Jl., OpnabaeBa C.K. IIpomplieHHbIE CIIOCOOBI MOyYEHHS JIEKapCTBEHHBIX
cpenctB.  Jlabopatopusiii  npaktukyM-IIeiMkenT.-2016-Dnexktpon.TekctoBeie  aaH.(4,00
Mb).2021.-200c
3.0pnab6aeBa C.K., AcunbbekoBa A.Jl., Jlyucebaes II.E. Jlopinik 3aTTapapl amyablH ©HIIPICTIK
oxicrepi. - 3epTXaHaNbIK NpakTUKyM. - LIsIMKeHT. - 2019 x. - DnekTpoH.TekcToBble naH.(4,00
Mb).2021.1806.

DuiekTpoHHbIe pecypcbl BUIL

«  Duekrponnas oubnmoreka OKMA - https://e-lib.skma.edu.kz/genres

« PecnybnukaHckast MeXBY30BCKast 3JieKTpoHHas oubnuoreka (PMOB) — http://rmebrk.kz/

« Iudposas oubmmoreka «AKnurpress» - https://www.aknurpress.kz/

« DnekrponHas Oubanoreka «murpad» - hitp://www.elib.kz/

« Dmurpad - mopTan MyJIbTUMEINHHBIX yaeOHuKoB https://mbook.kz/ru/index/

« OBC IPR SMART https://www.iprbookshop.ru/auth

« nH(bOpMAIMOHHO-TIpaBOBas cucteMa «3amy» - https://zan.kz/ru

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

6.KoHTpoabsHbIe Bonpockl (0OpatHas cesi3p Feedback):
1. Jlns xakux nporeccoB npumeHuM npuHuun Jle-Illarense?
2. Kakue pakTopsl BIUSIOT Ha MOJOKEHHE PABHOBECHSI?
3. Kak Bimsiet Temrneparypa Ha 00paTuMbIe SK30TEPMHUYECKHE U SHIOTEPMUIECKHE TIPOIIECCHI?
4. Kak BnusieT JaBieHHe HA paBHOBECUE 00OpAaTHMOTO Mpoliecca, MPOTEKAIOIIEro B Ta30Boi ¢aze

C YMEHblIeHHEeM 00bemMa?
5. Kak BnusieT KOHIEHTpalMsl UCXOAHBIX BEIIECTB Ha CMEIIEHUE PABHOBECHS?
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6. OT KaKuX OCHOBHBIX (JAKTOPOB 3aBUCHUT CKOPOCTh XUMUYECKOT'0 Iporecca?

Jlexnust NeS

1. Tema: OCHOBHBIEC MPOIIECCHl XUMUYECKOI TEXHOJIOTUH M amlapaTrypa sl HUX.

2.leab: ¢dopmupoBanue y oOydarolmIMXcs 3HAHUN 00 OCHOBHBIX MPOIECCaX XUMHYECKON
TEXHOJIOTUH U amliapaType sl HUX.

3. Te3uchl JeKUNU

IInan Jexknuu:

1. TexHOJOTUYECKHE CXEMBI.

2. Tlepuoanueckue U HEMPEPHIBHBIE MPOIIECCHI.

3. [MapannensHbIC U OCIEIOBATEIBHBIC TPOIECCHI.

4. Anmapartypa.

XuMu4ecKkass TPOMBIIUICHHOCTh MPOU3BOJUT THICSYM Pa3HOOOpAa3HBIX TMPOAYKTOB,
00TaaroIuX Pa3InIHBIMK CBOMCTBAMU M IPUMEHSIEMBIX BO MHOTUX OTPACISX XO3SHCTBA.

HecMmotpst Ha MHOT00Opa3re XUMUUYECKUX MTPOIYKTOB, YCIOBUN MPOBEACHUS MPOIECCOB,
NPUMEHSIEMBIX PEaKIMOHHBIX M HEPEaKIMOHHBIX alllapaToB, XHMHUKO-TEXHOJIOTHYECKHE
MIPOIECCHI UMEIOT O0IINE 3aKOHOMEPHOCTH, MO3BOJISIONINE ONPEASIISITh HEOOXOIUMBIC YCIIOBUS
ux npoBeeHus. OOIHOCTh UIMEETCS U B OPTaHU3aI|H ITPOIECCOB.

TexHonornueckue cxembl. [IpOM3BOACTBO XMMHUECKHX MPOAYKTOB, KaK MPABUIIO, BKIIOYAET
pian  QuU3MYECKMX W XMMHYECKHX TIPOIECCOB: TIOJATOTOBKY CHIpbs K IepepaboTKe,
TPAHCIIOPTUPOBKY PEATrUPYIONINX BEIIECTB (TepeMEleHre WX U3 ammapara B ammapar),
NPOBE/ICHUE XUMHYECKUX PEAKIHW, pa3JelIeHUue IOJyUYeHHBIX MPOAYKTOB, WX XpaHEHHE U
ynakoBky u T. 1. [locriemoBarensHoe ommcaHue W rpaduueckoe H300pakeHHE BCEX CTaIUN
nepepadOTKA UCXOMIHBIX BEIIECTB B MPOJYKTHI MPOU3BOJICTBA M AIMAPaTOB, MPUMEHSICMBIX IS
ATOM LENH, Ha3bIBACTCS TEXHOJOIMYECKOW CXEMOM MPOU3BO/ICTBA.

[TonroroBka chipbsi. TpeOOBaHUS, NPEABSBISCMBIE K CBHIPHIO, 3aBHCAT OT BHJA
XUMHUYECKOTO TPOU3BOACTBA. B 0omHHMX ciydasx yJoO0HO mepepadaThiBaTh CBHIPhE B TBEPAOM
BHUJIC, B JAPYTUX - B BUJIE PAcTBOpaA, paciuiaBa WiH rasa. J[isi oHUX XUMHKO-TEXHOJOTHYECKUX
oreparuil menecooOpasHee nepepadaThiBaTh TBEPIOE CHIPhE B BHUJIE MEIKHX, JJIS JPYTUX - B
BUJIC KPYIHBIX KyCKOB. HacTo XUMUYecKas mepepadoTKa ChIPhsi CTAHOBHUTCS BO3MOXHOH JIUIIIb
IOCJIe TIOBBITIICHUS KOHIIEHTPAIIUU TIOJIE3HOTO KOMITOHEHTA B HEM (KOHIICHTPHUPOBAHUS CHIPHS).

[lepBasi cTamusi XUMHKO-TEXHOJOTHUECKUX MPOIECCOB - TOATOTOBKA CHIPhS peIraeT
3a/1a4y JIOBEJEHHS €ro J0 TaKOTO COCTOSHUS, IMPU KOTOPOM COCTaB CHIPbSI U CBOWCTBA OYIyT
0TBeYaTh TPeOOBAHUSM JAHHOTO MPOU3BOCTBA, 0OECIIEUYMBATH BRICOKYIO CKOPOCTh XUMHUYECKUX
npeBpamieHuii. J[Js1 MHOTUX BUJOB CBIPBSl MPEABSABISEMbIE K HEMYy TPEOOBaHUS 3aKpEIICHBI
rocyIapCTBEHHBIMH 0011ecoro3HbiMU cTanaapTaMu ('OCTamu) Wi TEXHUYECKHUMHU YCIOBUSIMHE
(TY).

[TonroToBka ChIpbsl BKIIOYAET OMNEpAIM W3MENbUYCHHS, KOHICHTPHUPOBAHHUS, CYIIKH,
yAaNeHus] ThUTH U3 Ta30B U T. M. T€ WM WHBIE ONEpaIlyl MOATOTOBKH CHIPhSI MPUMEHSIOT B
3aBHCUMOCTH OT KOHKPETHBIX TpeOOBaHUI MOCIEAYIONIEr0 JTana - CTaJud XUMHUYECKUX
IIPEBPAILCHUN.

Xumuueckue mnpeBpanieHus. Ha 3Tod cTaguu KOMIOHEHTHI ChIPbS BCTYMAIOT MEKIY
co00ii B XMMHYECKOE B3aWMOJCHCTBHE, B PE3yJlbTaTe KOTOPOTO IPOUCXOTUT 0Opa3oBaHUE
HOBBIX BEIIIECTB.

B OoJIbIMUHCTBE CITydaeB B pe3yiIbTaTe XUMHUYCCKHX MTPEBPALICHUN HE YAAETCS IMOTYIHTh
YHUCTBIM POAYKT. [T03TOMY 11€71eBOM MPOIYKT HEOOXOAUMO BBIICIUTh U3 CMECH POIYKTOB.
Brigenenue 1eneBsIx IPOAYKTOB OCYIIECTBISICTCS peKTH(HKaIuei, abcopOIueit, ancopomueii,
KpPHUCTaLTU3AIMCH, BBITAPUBAHUEM H T. II.
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Pextudukanueir MOXHO pa3fensiTh OJHOPOJHBIE CMECH, COCTOSIIME M3 KUAKOCTEH,
KAIIIUX IIpY pasHbBIX TemIeparypax. Eciu, Hampumep, Harperb M 4YacTUYHO MCHAPUTH
XKHUJIKOCTh, COCTOSAIIYIO U3 STHJIOBOTO CIIUPTA U BOJBI, TO CIUPT OYyJET Jierye NCHapsAThCs, YeM
BOJIa, TAK KaK OH KUNMT IIpu Oojiee HMU3KOW Temmeparype. Ilostomy cnupra B mapax Oyzner
OosbIiIe, yeM B HCXOAHOW JKMAKOM cmecu. Ecim 3TW mapel OTAENNUTH, CHOBA OXJIAAUTh U
IPEBPATUTh B JKUAKOCTh (CKOHJEHCHPOBATh), TO COJCpXKAHME CIUpTAa B HEH Takxke Oyder
Oosbiie, yeM B HcXonHOM cmecu. [lpm noBTOpeHMM TeX e omnepauuil (UcmapeHus u
KOHJICHCAllUM) C OOOralieHHOM CHUPTOM >KHIKOCTBIO MOXHO IOJIy4UTh MPOAYKT C ellle
0OJBIINM coJiepKaHueM cnupTta. IMEeHHO TakoW MpoLecc M MPOUCXOIUT MpPU PEKTU(PHUKAIHIH,
KOrJa B PeKTH(PUKALMOHHON KOJOHHE MpPU MOJOTPEBE KUIKOCTH MHOIOKPATHO IMOBTOPSAIOTCA
YaCTUYHOE HUCIIAPEHUE CMECU U KOHJEHCALUs [1apOB.

AbcopO1yst - MOIJIOLIEHUE Ta3a KUJIKOCTBIO - MPUMEHSIETCS s pa3fesieHHsl Fa30BbIX
CMECEH, B COCTaB KOTOPBIX BXOMAT Ia3bl, MO-Pa3HOMY IOIVIOIIAIOIIMECS KUIAKOCTHIO. [Iponece
CBsI3aH C INEPEXO0JIOM BellecTBa U3 ra3oBoil (as3bl B kuakyro. Ero ocymectsisaior B abcopo-
LIMOHHBIX KOJIOHHAaX, IJA€ Ta30BYI0 CMeChb IPUBOASAT B COIPUKOCHOBEHUE C KUIAKOCTBIO.
XKunkocTts noaduparoT TakuM 00pa3oM, 4TOObI OHA MOTJIOIIAA TOJIBKO TE ra3bl, KOTOPbIE HY>KHO
BBIJICIUTh U3 cMecH. OcTallbHbIe Ta3bl, HE CIOCOOHBIE MOTJIOMIATHCS BHIOPAHHOM KHIKOCTBIO,
yaaistoTes U3 KojoHHbl. Hampumep, ecnu TpeOyercss yAaiauTh YIVIEKUCHBIM ra3 M3 ra30BOM
CMECH a30Ta ¢ BOAOPOJIOM, CMECh IIPOIYCKAIOT 4epe3 KOJIOHHY, B KOTOPYH IOJAIOT Boay. B
BOJE DPAaCTBOPSETCS TOJIBKO YTJEKUCIBIA Ta3 M W3 KOJIOHHBI BBIXOAUT O4YMINEHHAss OT
YIJIEKUCIIOTO ra3a CMeCh, COCTOSINASL U3 a30Ta U BOAOPO/IA.

[Ipouecc, npu KOTOpOM AJIs pa3fesIeHUs] ra30BBIX WIM JKUIKUX CMECEH MCIIONB3YIOT HE
KUJKUH, a TBEpAbIH TMOTJIOTHTENh, HA3BIBAIOT aJCOpPOIMe. DTOT mporecc pas3ieiieHus
XapaKTepu3yeTcs Nepexo10M BeLeCTBa U3 Ta30BOM MIIM XKUIKOH (a3bl B TBEPIYIO.

Kpucrannuzanueir MOKHO BBIJCINTH BEIIECTBO M3 pacTBOpa WIIM PACILIaBa B TBEPIAOM
Buze. IlopOuparor Takume yClOBUS, NPU KOTOPBIX CHUXKAETCS PACTBOPUMOCTb BEIECTBA,
BCJICJICTBHE YETO OHO M3 KUAKOH (a3bl BBIACISETCS B BUJE KPUCTAIUIOB.

[Ipn BeIMapuBaHMM pa3AciIEHUE BEUIECTB IPOUCXOAMT 3a CYET IepexoAa OJHOTO
BEIIECTBA U3 KUIKOCTH B MApOBYIO (azy.

JUIs MHOTMX IPOLIECCOB 3a OAMH IIPOXOJ HMCXOIHBIX PEarcHTOB 4Y€pe3 PEaKILMOHHBIN
arnmapar Helb3sl JOCTUTHYTh BBICOKOW CTENEHHM UX NpeBpauieHus. [IpuMepoM MOXKET CIIyKUTh
oOpatumasi SK30TepMHUYECKasi peakius: KOrJa TaKyl PEaKLHIO0 BBIHYKAECHbI MPOBOIUTH NpHU
MOBBIILICHHON TEMIIepaType, N0JIy4aroT HEMOJIHOE IIPEBPAILICHHUE ChIPbS B TPOLYKTHI PEAKIIUN.

CxeMbl, I1e Ha MOBTOPHYIO MepepabOTKy IMOAAeTCsl BCe HENPOPEearupoBaBILIEE CHIPHE,

Ha3bIBAKOTCS CXEMAaMHM C IMOJHOM pEelUpKyJsinue. B cxemax ¢ 4acTMYHOM PEUUpPKYJSILUEH B
pEeaKTop BO3BPAILAETCS JIMIIb YaCTh HEMPOPEArupOBaBUIETO ChIPHS.
[Muxnnueckne cxeMmsl MPOU3BOACTBA IIUPOKO MIPUMEHSIOTCS Ul CUHTE3a aMMHaKa, METaHoJa U
JPYTUX COeIMHEHUH. Y CTaHOBKH, paboTarolMe M0 HUKINYECKOH cxeme, 6osee KOMIAKTHbI, OHU
BKJTIOYAIOT MEHbBINE ammapaTtoB, 00ECMEYMBAIOT OOJNBIIYIO IMOJHOTY IMEpPepabOoTKH HCXOIHBIX
BEUIECTB B IPOAYKTHI [10 CPABHEHHUIO CO CXEMaMU C OTKPBITOM 1enblo. [{UpKyIannio NpuMEeHS 0T
U B TeX CilydyasX, KOrJa XOTAT BO3BpaTUTh B NPOLECC KaKOE-HUOYIb BCIOMOIAaTEIbHOE
BEUIECTBO, BBIIEISIONIEECS B KOHIE Mpollecca M MCIONb3yeMOE Ha Ha4dalbHBIX CTaJMAX
npolecca, HalpuMep aMMHUaK B COJTOBOM IIPOU3BOJICTBE.

B xmMundeckoil MpPOMBIIUIEHHOCTH IIUPOKO NPUMEHSIOT LUPKYJSALHUIO BOABI, BOASHBIX
MapoB WIK XOJIOAWIBHBIX PacCTBOPOB, KOTJa OHHU BBICTYIAIOT B POJIM MEPEHOCUUKOB TEIIa. DTO
0COOEHHO HWHTEPECHO B Cllyyae MPOBEACHMS MPOLECCOB IPU BBICOKUX TeMIeparypax Hu
JIABJICHUAX, OCYLIECTBICHUE KOTOPBIX CBSA3aHO CO 3HAYUTEIbHBIMHA PACXOJaMH SHEPTHUH.
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Bmecte ¢ TeM HCTOUHHMKAMHU TEIUIa MOTYT CIIY’KUTh XUMUUYECKUE PEAKIIMH, IPOTEKAOLIHUE C
BBIJICJICHHEM Teruia. [IpeactaBuM cebe, 4To mpoTeKaeT dIK30TepMudeckas peakius A+B—R + Q
N2+3H22NH3+Q.

s oOecniedyeHus OONBIION CKOPOCTH peakUuu TpedyeTcs BBICOKAs TeMIleparypa,
HanpuMep Ui nonydeHuss aMmmuaka Temneparypa S500°C. JIOCTUTHYTH CTOJIb BBICOKOM
TeMIepaTrypbl 0e3 MoJBOJAA TEIUIa B PEaKTOp M3BHE MOXKHO, €CJIM PEareHThl MOCTYIST B HEro
[IPEIBAPUTENIHO HarpeTbiMU. UTO k€ MOXHO HMCIOJIb30BaTh B KadecTBe TeruioHocutens? s
HarpeBa PeakMOHHBIX ra30B MOTYT CIYy>KUTh IOpsSUHe MPOAYKThHl peakuuu. B nanHom ciyuae,
KaK U B JpYIrHX, IMPOLIECC CKJIAAbIBAETCS W3 HM3BECTHBIX YK€ O3TANOB: IOATOTOBKH CHIPbS,
XUMHUYECKHX TMpEBpallleHud W pasaeseHds npoaykroB. Ha craguu MHOArOTOBKH  ChIpbe
HarpeBaeTcsi MpOAYyKTaMmH, BBIXOIAUIMMHM M3 peaktopa. Ha cxeme 10 mpencraBieH Takoit
MIPOLIECC: ChIphE IOCTYMaeT A MOJArOTOBKM B TEIUIOOOMEHHUK (peKyrepaTrop), OTKylda B
HarpeToM COCTOSIHUU HalpaBJseTCs Ha CTAJUI0 XMMHUYECKUX MpPEBpalleHUi, NPOTEKAIOUIUX C
BbIJICJICHUEM TeIlIa.

[TpoayKThl peaky OTAAIOT TEIUIO B TETJIOOOMEHHHMKE M HAMPABIIAIOTCS Ha pa3zelicHHe.
Takum oOpa3oMm, XuUMHUEcKas peaklids MPOTEKaeT NP BBICOKOW TeMmieparype 0e3 3arpaTsbl
Terula u3BHe. Takue IPOLECcChl HAa3bIBAIOTCS aBTOTEPMH UHBIMH.

Temno peakuuu MoOXeT OBITH MPUMEHEHO HE TOJIBKO JUIS HarpeBa, HO M s
IIPOM3BOJICTBA B KOTJIaX-yTUJIU3aTOpax Iapa, SHEPrusi KOTOPOrO MOKET OBITh HCII0JIb30BAHA.
Tak, mpuBefeHHAs BbIIIE peaklUs CUHTE3a aMMMaKa IPOTEKaeT C yMEHbIIEHHEM o0beMa.
CnenoBarenbHo, ucxons u3 npuHuuna Jle-lllarense ee HyKHO NPOBOAWUTH IPU BBICOKHX
JMaBJeHHUSIX. B 3TOM cilydae Terio peakIMOHHBIX Ta30B PEKyNEpUPYIOT HE TOJBKO JIS HarpeBa
NOCTYyNAKOUINX IPOAYKTOB, HO U /JIsl IOJy4€eHUs mapa.

Craaust MOArOTOBKU COCTOMT M3 JIBYX 9TAloB - CXKATHs ra3oB W uX HarpeBa. CxkaTele U
HarpeThle Tas3bl MOCTYMAIOT Ha CTAaJUI0 XHUMHUYECKOTO MpPEBpAIIEHHs, IOCI€ KOTOPOro OHHU
OPOXOJAT uepe3 KOTeN-yTWIM3aTOp U TeIuIooOMeHHUK. B KkoTie-ytunuzatope Boja
npeBpatiaetcs B nap. [locnennuil nonagaer Ha JoNaTKU TYpOUHBI, HAXOALIEICS Ha OJJHOM Baily
C TypOOKOMIIPECCOPOM, CKUMAIOIUM TOCTYIAIONIyl0 Ha CHHTE3 pPEAKIMOHHYI0 CMECh.
[IpoaykTel peakuu mocjae KOTIa-yTHIA3aTopa TPOXOIAT Yepe3 TEIUIOOOMEHHUK, OTAAI0T CBOE
TEIUIO C)KAThIM ra3aM U HampaBIsitoTCA Ha pazaeneHue. [logo6Hoe mocTpoeHne cxeMbl He TOJIBKO
MO3BOJISIET 3HAYUTENBHO YBEJIWYUTH YHEPTETHUECKUN KOA((UITMESHT MOJIE3HOTO JCHCTBHS, HO B
psfe ciay4aeB IOJNy4aTb HEOOXOJUMYIO B MPOU3BOJCTBE JOMOJHUTEIBHYI) SHEPTHIO.
OHEProTeXHOJIOTMYECKUE CXEMBbl B HACTOSINEE BpEMs pEalli30BaHbl B IMPOMBIIIJICHHOCTH, B
YaCTHOCTH, TP MOJyYEHUH aMMHaKa, CEPHON KHUCIOTHI M APYTUX MPOoayKToB. OHU MOKa3alu
BBICOKYIO I(P(PEKTUBHOCTh M TOJIYYArOT BCe OOJbIIee pPacHpOCTPAHEHHUE B TPOMBIIUICHHON
MPaKTHKE.

Kax yka3pIBasioch, TEXHOJIOTHYECKAs CXEMa BKJIIOUAET Pl allllapaToB, YepPe3 KOTOPBIE MPOXOIAT
oOpabaTtpIBaeMble MaTepuaibl. DTH anmaparbl padoTalT MEPUOJUYECKH UIU HEMpPEepbhIBHO, OHU
MOTYT OBITh COETMHEHBI MEXLy OO0 MapaieIbHO WIH MOCIIEeI0BATEIBHO.

B rereporeHHbIX mporeccax MOTOKH pearupyromux (a3 MOTyT HMETb pPa3lInyHOe
HaIpaBJICHUE.

[leproguueckrie W HEMpEepbIBHBIE MPOIECCHl. TEXHOIOTMYECKHUE TMPOLECChl Ha BCEX
CTaJUAX XMMHUYECKOTO MPOM3BOACTBA 110 XapaKTepy BBEICHUS UCXOAHBIX MaTEpUAIOB B anmapaT
Y BBIBOJIA M3 HETO MPOAYKTOB MOPAa3AETSIOTCS Ha MEPUOINIECKUE U HETIPEPhIBHBIC.

[leprognueckuMy Ha3bpIBalOT TaKWe MPOLECCHl, MPU KOTOPBIX B ammapar cpasy
3arpyaroT OMpeJeIEHHOE KOJINYECTBO MCXOJHBIX BEIIECTB, MOCIE Yero B TEUCHHE 3aJaHHOTO
BPEMEHHU TPOHMCXOIUT WX 00paboTKa, 1O 3aBEPIICHHM KOTOPOH ammapar pasrpyXkaroT. 3ateM
CHOBa MOBTOPSIOT BCE TPU OTEPAIUU: 3arpy3Ky, 00pabOTKY CHIPbS, BBITPY3KY U T. 1.
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B nepuonnueckux mponeccax mpH 3arpy3ke UCXOJHBIX BEIIECTB U BBITPY3KE MPOAYKTa
anmapat He paloraer (IpocTramBaer), T. €. Bpems pabOThl amnmapara HCIOJIb3YyeTcs
HepanmoHanbHo. Kpome Toro, mepepbiBBl B paloTe ammapaTa 4acTo COINpPOBOKAAIOTCS
OOJIBIIMMU HEMPOU3BOIUTENILHBIMHU MMOTEPSIMHM TEIIa WU JAPYrux BHUAOB 3Hepruu. [lpu me-
PHOAMYECKUX MpOIeccaX TPYAHO OOECHEUHUTh TMOITy4YEeHHE MPOTYKTOB OJUHAKOBOTO KadecTBa,
9TH MPOLIECCHI CIIOKHO MEXaHU3UPOBATh U aBTOMATU3UPOBATh.

Ho wHoOrma BBITOJHO TPOBOAMTH MPOIECC MEPUOIUIYCCKH, HAPUMEp TpHU HEOOJBIION
MPOU3BOJUTENILHOCTH YCTaHOBKU. B Takux yCIOBUSX NEPUOAMYECKHN MPOIECC OTINYAETCS
JYYIIUMA SKOHOMUYECKUMHU MOKA3aTEIsIMU IO CPABHEHUIO C HEMPEPHIBHBIMU MTPOLIECCAMM.

HemnpepbiBHBIMEH ~ Ha3bIBalOT TaKUE TMPOILIECCHI, MPH KOTOPHIX OJHOBPEMEHHO H
HEMPEPHIBHO OCYIIECTBISIOTCS CJEAYIOIMIUE ONEpalMy: IMOCTYIJICHUE HCXOJHBIX BELIECTB B
anmapar, uXx o00paboTka © BbIBOA MNpOAYKTOB. [Ipu HempepbIBHBIX Mpoleccax HET
HEMPOU3BOAUTEIBHOW TpaThl BPEMEHU HAa OCTAHOBKY ammapara, 3arpy3Ky CbIpbsi U BBITPY3KY
npoAykToB. HekoTophle mporecchl IpOTeKalT HEMPEPBHIBHO HE TOJIBKO KPYTJble CYTKH, HO U
Mecdllbl, a wuHorga U Troabl. [lodTOMy HempepblBHbIE MPOLECCHl IO CPaBHEHUIO C
NepUOANYECKUMHA B OOJIBIIMHCTBE  CIy4aeB  SKOHOMHYECKM  Oojiiee  BBITOAHBI U
BBICOKOIIPOU3BOAUTEIIbHBI: OHU MO3BOJISIIOT MOJYYUTh BHICOKUN BBIXOJ U OJTHOPOJHOE KaueCTBO
NPOAYKTOB, UX JIerye MEXaHW3UpOBaThb M  aBTOMATH3UPOBaTh, OHU 0OECHEYUBAIOT
HEIPEPHIBHOCTD U MTOCTOSIHCTBO YCJIOBHUI MPOTEKAHUS Mpolecca.

OTUMH  NPEUMYIIECTBAMU HENPEPBIBHBIX  IPOLIECCOB  OOBICHSIETCS TO, 4YTO B
COBPEMEHHOM Mepe/IoBON TEXHUKE TIEPHUOIUYECKUE MPOIIECChI 3aMEHSIOTCSI HEMPEPHIBHBIMHU.

[lapannensHple W TOCIeQOBATENbHBIE COEOUHEHHsS. B psAne ciayyaeB Ta WM HHAA
orepanysi B TEXHOJOTMYECKUX MPOLECCAX MOXKET OCYIIECTBISATHCS OJIHOBPEMEHHO B OJJHOM HJIU
HECKOJIbKMX amnmapaTax. B 3aBUCHMOCTH OT pacmpesesieHus nepepadaThiBaéMbIX MaTepUAIOB
pa3nuyaroT napasuieibHbIE U MOCIE0BATEIbHBIE COSMHEHNUS allapaToB MEXIy co00il.

AmnmapatypHoe OQOpMIIEHHE TeTepOTreHHBIX IMpoleccoB. KOHCTPYKIUS pPeakTopoB,
MPUMEHSEMBIX JUJISl TIPOBEJIEHUS TE€TEPOre€HHBIX MPOIIECCOB, JOMKHA OO0ECreYnBaTh CO3JaHUE
OOJBIION TMOBEPXHOCTH KOHTAKTa MEXKJy BEHIECTBAMH, HAXOASIIMMUCA B Pa3IMYHBIX
arperaTHeIX COCTOSHUSAX. HeoOXoauMo Takke JOOWBATHhCS YCHIICHHOTO TMEPEeMEITUBaAHUS
peareHToB, UYTO MPUBOAUT K OOHOBIEHUIO MOBEPXHOCTU KOHTAKTa (a3 M YIYUIICHUIO YCIOBUN
T y3un.

PeakTophl, B KOTOpBIX TpoucxoauT oOpadotka cuctem I'-T m  XK-T, MOXHO pa3aenuTh Ha
YETHIPE TPYIIIIHIL.

Arnmnapatsl GUIBTPYIOIIETo, WIM CTAllMOHAPHOTO, cios. Ha pemeTke MOKOUTCS HEMOJBHUKHBIN
CJIOM TBEPJBIX YACTHIl, Ye€pe3 KOTOPHIA MPOMYCKACTCS MOTOK ra3a WIH XUIKOCTH. Amnmaparsl
3TOr0 TUMNA OTJIMYAIOTCS MPOCTOTOM KOHCTPYKILMH, OJHAKO B HUX OTCYTCTBYET OOHOBIICHHE
MOBEPXHOCTU COMPUKOCHOBEHHSI (a3, HENb3sl KCIOJIb30BaTh TBEPHABIA MaTepHall BBICOKOU
CTETNIEHH M3MENbUEHUS U OOJbIlIMe CKOPOCTH T'a30BOT0O MOTOKA, TaK KaK 3TO MOBBIIIAET PACXO]
SHEPruM Ha MoJady Tra3a WM JKUAKOCTH depe3 CJIOW TBepJIoro marepuana. B ammapaTtax c
GUIBTPYIOMKUM CJI0EM 3aTPYAHEH OTBOJ WM TOJBOJ TEIUla, HEOOXOAMMOIO AJis MPOBEICHHS
peakuuu.

B ammapatax ¢ Memankamu oOecrieunBaeTCsi HEMPEpPhIBHOE OOHOBJIEHHE MOBEPXHOCTH
KOHTaKTa (a3, KoTopoe yckopsieT nuddy3noHHbIE MPOIECCHl. BMecTe ¢ TeM JaHHBIE ammaparsl,
ocoOeHHO amsi cucteMbl [-T, COXKHBI 1O yCTPOMCTBY M HE OOECHEUMBalOT BHICOKOW CTEMEHU
MPEBPAIICHUS UCXOTHOTO CHIPHS.

Amnmapatsl ans cuctembl [-T mpeactaBnsitor coOoit mojbie KaMephl, B KOTOpbIe 4epes
ITHEBMAaTUYECKHE coria MOJIBOAUTCS ra3000pa3HbIi peareHr, pacbUISIONIHHA
TOHKOM3MEJbUEHHBIA TBEPIbI Marepuan. B moToke Mexmy ra3oM U TBEpAbIM MaTepuaioM
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MPOTEKAET XUMHUYECKOoe B3auMmoneicTBue. OTAeneHue TBEPABIX MPOAYKTOB OT ra3z000pa3HBIX
MPOUCXOJUT MOJ JCHCTBHEM CHIIbI TSHKECTU. AIMMaparhl 3TOr0 THUIMA OTJIMYAIOTCS MPOCTOTON
KOHCTPYKITUH.
4 UNICcTpaTUBHBIN MaTepHuaJ:

- TaOJIMIIBL,

- mpesenrarust Microsoft Power Point.
S.JIuteparypa:
OCHOBHAsI:

HA PYCCKOM fI3bIKeE:

1.Kakuposa, H. K. OcHOBHI hapmarnieBTHueckoi bnorexnonoruu: yued. mocodue / H. K.
Kaxuposa, H. K. baitzonnanos, 3. b. Cakunosa. - Anmarsr: U3n-so KasHMY, 2008. - 256 c.
2.Kakuposa, H. K. O6mas xumudeckas texnosorus: yue6. mocooue/ H. K. XKakupona.; Pek.
VYueb.-metogua. Cosetom yH-Ta uM. C. [[. Achennuspona. - Anmatsr: DBepo, 2013. - 119 c.
3.AcunbbexoBa A.Jl., OpnabaeBa C.K. IIpoMbIliuteHHBIE CIIOCOOBI TTOYUYCHUS JIEKAPCTBEHHBIX
cpencts. Jlaboparopusiii npaktukym-Lemvkent.- 2016-200c.

HA Ka3aXCKOM si3bIKe:

1. Xumusutbik TexHosiorust Herizaepi: okynblk / bl. K. Toii6ae [k. 6.]; KP BFM. - Anmarsr:
JKHOIC PITBK "Hayip", 2011.-296 6er. - (KP JKorapsl 0Ky OpbIHAAPBIHBIH KaybIMIACTHIFBI).
2.XuMHsl OHAIPICIHIH HETi3rl TMpolecTepl MEH ammaparTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypaunsr / 1. . HypceitiTos. - Anmatsl: OBepo, 2014. - 140 Ger. c.

3. OpnabaeBa C.K., AcuinbexkoBa A.J[. Jlopimik 3aTTtapabl anyablH OHAIPICTIK omicTepi. -
3epTxaHaNbIK MPaKTUKYM. - IIIsiMkeHT. - 2019 x. -1806.

HAa AaHTJIMHCKOM SI3BIKE:
Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

3J1eKTPOHHBIE PeCypcChI:
1.YcmanoBa, M. b. XKanmbel xumust [DneKTpOHHBIN pecypc]: oKy Kypansl / M. b. YcmaHoga. -
OnektpoH.TekcToBble AaH. (19,1 MB). - Ockemen: "Mynbrumenus 3eprxanacst”, 2007. - 311, omT.
nuck (CD-ROM).
2.AcunsbexoBa A.Jl., Opnabaea C.K. IIpompllieHHbIE CIOCOOBI MOTyYEHHs! JIEKAPCTBEHHBIX
cpeactB.  JlaGoparopuelii  mpakTukyM-lIIeiMkeHT.-2016-DnekTpon.TekcToBeie  AaH.(4,00
Mb).2021.-200c
3.0pnabaeBa C.K., Acuns6exoBa A./l., dyucebaes I1I.E. Jlopinik 3aTTapsl anyAblH OHIIPICTIK
oxicrepi. - 3epTXaHanbIK NpakTUKyM. - LIsiMKeHT. - 2019 k. - DnekTpoH.TekcToBbie naH.(4,00
Mb).2021.1806.

JuiekTpoHHbIe pecypcbl BULL

« Duekrponnas 6ubnmmoreka KOKMA - https://e-lib.skma.edu.kz/genres

« Pecnybnukanckas MeXBY30BCKasl 3JeKTpoHHas oudnuoreka (PMOB) — http://rmebrk.kz/

« Iudposas oudarorexa «Aknurpressy - https://www.aknurpress.kz/

« DnekrponHas OubiaroTeka «murpad» - hitp://www.elib.kz/

« Dmnurpad - mopTan MyJIbTUMEIUNHHBIX yaeOHukoB https://mbook.kz/ru/index/

« DOBC IPR SMART https://www.iprbookshop.ru/auth

« uH(pOpPMaIMOHHO-TIpaBOBasi cucTeMa «3aHy - https://zan.kz/ru

Cochrane Library - https://www.cochranelibrary.com/
6. KonTpoJbHblie Bonpockl (o0patHas cBsa3b Feedback)
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1. Or xakux OCHOBHBIX (DaKTOPOB 3aBHCUT CKOPOCTh XUMHUECKOTO Iporecca’?

2. Tlouemy npu MpoBeACHUU B MPOMBINIJICHHOCTH PEAKIIMU MEXAY TBEPIbIM BEIIECTBOM U
ra30M WU JKAIKOCTBIO CTPEMSTCS CO3/1aTh OOJBIIYIO TIOBEPXHOCTh TBEPAOTO BelecTBa?

3. Kak yBenuunBaeTcs MmoBEpXHOCTh CONPUKOCHOBEHUS (a3 B reTeporeHHbIx cucremax [-T,

K-T, I'-K?

N3 kakux crainii COCTOUT reTepOoreHHbIN mporecc?

5. Kak yBenMuuTh CKOpPOCTb I'€TEPOIE€HHOrO IPOLECcCca, MPOTEKAIOIIEr0 B KHHETUYECKOU
obnactu? B muddysnonnoii?

6. Kakoii TemmepaTypHBId PEXHM SBISETCS HAWIYYIIMM TPU MPOBEJACHUH OOPATUMBIX
AK30TepMHUUECKUX peakiuii? OOpaTuMbIX dSHI0TepMHUUecKuX? HeoOpaTumbIx peakinii?

&

Jlexmus Ne6
1. Tema: Karaiauntu4deckue npoueccbl. XuMH4YECKHE PEAKTOPbI.
2. Hean: hopMupoBanue y 00yJaronuxcs 3HaHUH 0 KaTATUTHISCKUX TTPOJIIIEcCcaXx.
3. Te3uckl JeKIHU
IInan Jexnuun:
1.Bunpl KaTaqTuTHYECKUX TPOLIECCOB.
2. ITokazaTenu mporecca.
3. [IpoMbIIIIEHHBIC KaTATH3aTOPBI.
4, XUMHUYECKHE PEAKTOPHI.
5. Knaccudukaiuss XUMHYECKUX PEAKTOPOB.
6. PeakTopbl naealbHOTO CMEIIICHHUS.
7. XUMHUYECKUE PEaKTOPhI MOJHOTO NMEPEeMEIIMBaAHUS.
PaznuuHbIe XUMHYECKHE pPEeaKTOPhl CPABHEHHUS.

MHorue peakuuu NpOTEKalT OYeHb MeIeHHO. OIHAKO MX MOXHO YCKOPUTH BBEJCHUEM
KaTaJIn3aTOPOB - BEIIECTB, HPUCYTCTBHUS KOTOPBIX JOCTATOYHO JUISI TOTO, YTOOBI peaKuus
IpoTEeKalla ¢ BEICOKOI CKOpocThio. [Ipu KOTOpOM KaTanu3aTophl OCTAIOTCSI HEU3MEHHBIMU.

ITporecchbl, CKOPOCTh KOTOPBIX YBEIMYUBAIOT C MOMOIIBIO KaTaM3aTOPOB, HA3bIBAIOTCS
KataJuTudeckumu.  Katanutuyeckue  Tpomecchl  HAIUIM  YPE3BBIYAHHO  IIMPOKOE
pacnupocTpaHeHHWE B IPOMBIIUIEHHONW IIpakTHKe- B  HacTosAuiee Bpems okoino  90%
NPOMBIIIUICHHBIX TIPOIEccOoB KatanuTHdeckue. Croa OTHOCSTCS TPOM3BOJCTBA BOJOPOJA,
amMMuaka, eHoI0-POpPMaIBACTHIHBIX CMOJI 1 MHOTHE JpYyTHE.

KaranuTtnyeckue npouecchbl

MHorue peakiuu MpoTeKarT 04eHb MeayieHHO. OTHAKO UX MOXHO YCKOPHTBH BBEJCHHEM
KaTalMu3aTopoO B - BEHIECTB, IPUCYTCTBUS KOTOPBIX JOCTATOYHO ISl TOTO, YTOOBI PEaKITHsI
npoTeKalia ¢ BBICOKOHW CKOpOCThI0. IIpr 3TOM KaTanu3aTopbl OCTAIOTCS HEU3MEHHBIMHU.
[Ipouecchl, CKOPOCTh KOTOPHIX YBEIMYMBAIOT C TOMOIIBIO KaTaJM3aTOPOB, HAa3bIBAIOTCS
KaTaluTHdYecKUuMH. KaTamuTHuecKue TMPOLECChl HAIUIM YPE3BBIYAWHO IIUPOKOE
pacrpocTpaHEeHHEe B MPOMBIIUIEHHOM MpakTHKe - B Hacrosmee Bpems okoido 90%
NPOMBIIIJICHHBIX MpPOIeccOB KaTamuTuyeckue. Croa OTHOCATCS TPOHM3BOJCTBA BOIOPOAA,
amMMuaka, (eHOIopOpMabACTH/IHBIX CMOJI © MHOTHE JIpyTHE.

Cremyer OTMETHTB, YTO KaTaTU3aTOPHI UCIIOIB3YIOTCS TIaBHBIM 00pa3oM /sl yCKOPEHUS
peakumii. [Ipomecc, B KOTOPOM KaTaiam3aTOpbl HCIOJIB3YIOTCS JUIS YCKOPEHHUS peaKIui,
Ha3bIBACTCS MOJTOKUTENbHBI M Katann3oM. MIMeroTcs cirydan MpUMEHEHHS KaTallu3aTOPOB
JUIS 3aMEUICHHs TPOIIeCCOB (HAampuMep, OKUCIHMTENbHBIX) - TaKOW KaTalu3 Ha3bIBACTCs
OTPHUIATEIbHBIM.
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[Ipomiecc, B KOTOpOM KaTalM3aTOp M pEareHThl HAXOASATCS B OJHOM arperaTHOM
COCTOSIHUM, HANpUMEpP pEareHThl M KaTalu3aTop >KUAKUE WIM ra3000pa3Hble, Ha3bIBaIOT
FTOMOTEHHBIM KaTaJlUTHUUYECKHU M. B ciyuae, Korma peareHTbl M Karajau3aTtop - B
pa3IMYyHOM arperaTHOM COCTOSHMHM, HaIpHMEp peareHTbl ra3oo0pa3Hble, a KaTalu3aTop
TBEPABIA WM K€ PEareHThl Ta3000pa3Hble, a KaTaju3arop JKUIKUWA, pedb UACT O
reTepoOreHHOM Karaiuse.

Paznuunbie KaTanu3aTopbl YCKOPSIOT OAWH M TOT K€ MPOLECC B pa3HOU creneHu. Mepa
ycKopsalowe2o Oelicmeus Kamaiuzamopa no OMHOWleHUl0 K OAHHOU peakyuu HA3bleaemcs
akmuerHocmyoio kamanuszamopa. Clel0BaTelIbHO, YEM BBILIE aKTUBHOCTh KaTalau3aTopa, TEM B
OoJbIIel CTENEeHU OH YBEIWYHBACT CKOPOCTb PEAKIMH, W MOITOMY PEaKIUU B MPUCYTCTBUU
KaTajgn3aTopa MOTYT OBITh IPOBEACHBI C OOJIBINON CKOPOCTHIO MIPH HU3KUX TEMITEpaTypax.

MunumanbHasg TemIepaTypa, IpU KOTOPOH B NIPUCYTCTBUM JAHHOTO KaTalu3aropa
Mpolecc NPOTEKaeT C JOCTATOYHOM CKOPOCTHIO ISl €r0 MPOMBIIUICHHOTO MPUMEHEHUS,
Ha3bIBaeTCI TEMIEpaTypoOM 3aXxUraHus KaTainuzartopa.

Kak yka3zpiBanoch BbIlI€, KaTaaIU3aTOPbl OCTAIOTCS HEM3MEHHBIMH TOCIIE pEaKIuu, T. €.
UX CBOIICTBa M COCTaB He MeHsOTCA. [IpakThyecku, B pealibHbIX YCJIOBMSIX, KaTalu3aTtop B
nporecce paboThl MOCTENEHHO TEPSET CIIOCOOHOCTh YCKOPITH peakiuu. JIpyruMu cioBamu, ak-
TUBHOCTh KaTaJlM3aTOPOB CHIDKAETCS W Jake BO3MOJXKHA IIOJIHAS TOTEPS AKTUBHOCTU *—
Kataqu3aTop Je3aKTUBUpYeTcs. Jle3akTUBalMsa KaTaau3aTOpPOB BBI3BIBAECTCS  €rO
«OTpaBJIEHUEM» HEKOTOPBIMU BEIIECTBAMHU, KOTOPHIE MPUCYTCTBYIOT B peareHTaX, BCTYHAIOIINX
BO B3aumojedictBue. Takue BellecTBa HA3bIBAIOTCS KOHTAKTHBIMH  SiIaMHU.
CrnenoBarenbHO, Ui TOTO YTOOBI KaTanu3atop paboTan UIUTENbHOE BpeMs, HeoOxoauma
THIATEJIbHAS OUYMCTKA PEareHTOB OT KOHTAKTHBIX SIJIOB.

T'omocenno-kamanumuveckue npoyeccsl. ' OMOTeHHO-KaTaATUTHUECKUN MPOLIECC CXEMaTUYECKU
MOXKHO TPEACTABHUTH CIeAyIOMmM oOpazoMm. [lycTs B ra3oBoil ¢ase JOKHA TPOUTH peakius
MeXy BemecTBaMu A u B ¢ oOpa3oBaHueM NMpoaykTa AB:

A+B=AB
Jlnst yckopeHust peaKIuu ee BeIyT B MPUCYTCTBUHU KaTanuzaropa K,
Onaromaps  KOTOpOMY poliecc MouaeT 10 IPyroMy  TyTH, a HMEHHO BE
IECTBO 4 B3aUMOJICHCTBYET ¢ KaTanuzaTtopoM K.

A +K =AK.

[Tpu sTom obOpasyercs coeauHeHne AK, KOTOpOe B CBOIO OYepeb BCTY« MAET B PEAKIUIO
cB:

AK + B = AB+K.

Takum oOpa3oM, myTh peakuuum usMeHwics: no peakuun (III, 24) obpazoBanock
NPOMEXYTOUHOE coenuHeHne AK, 1o peaknuu BeHecTBO AB M B pe3yibTare KaTalu3aTop
0Ka3aJicsi HEU3MEHHBIM.

CKOpOCTh TOMOTEHHO-KaTAINTHYECKOTO Ipollecca BO3pPAacTaeT C  yBEIUYCHHEM
AKTUBHOCTH KaTaJU3aTOPa, MOBIIIEHHEM TEMIIepaTypbl, KOHIIEHTPAIIUN PEarupyIOIINX BEIIECTB
¥ KaTaJM3aTopa; MHOT/Ia OHA PacTeT Ny MEePeMEIINBAHUYN PEareHTOB.

I'emepocenno-kamanumuyeckue npoyeccvl. | €TepOreHHO-KAaTAIUTUYECKUE IPOLECCHI
HAIlUTM IIMPOKOE MPUMEHEHHE B MPOMBIIIICHHOCTH. Hanbomnpiee pacnpocTpaHeHre MOy YHIIH
NPOIECCHl C HWCIOJB30BAaHMEM TBEPIBIX KAaTaM3aTOPOB ISl TPOBENCHUS PEAKIUH MEXITY
ra3000pa3HBIMH BEUIECTBAMH - BOJOPOJA C a30TOM C 00pa30BaHHEM aMMHUaKa, TBYOKHCH CEpHI C
KHCJIOPOJIOM C TIOJYYCHHUEM TPEXOKHUCH CEPbl U MHOTHE JPYTHE.

B mpucyTcTBMM TBepIbIX KaTalM3aTOPOB IPOLECC MPOTEKACT CIEAYIOMHM 00pa3oM:
cHavana peareHTHl AU(PPYHAUPYIOT K MOBEPXHOCTH KaTaln3aropa, 3aTeéM OHU NMPOHHKAIOT B
TIOPBbI KaTalM3aTopa U OCAXIAIOTCS - aJCOPOMPYIOTCS Ha ero MOBepXHOCTH. Ha moBepxHOCTH
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KaTaJiu3aTropa MpPOTEKaeT peakuuss Mexay peareHtamu. OOpa3oBaBIIMECsS MPOAYKTHI PEAKIUU
b yHAUPYIOT Yepe3 MOophl KaTaiau3aTopa K ero MOBEPXHOCTH U ¢ MOBEPXHOCTH KaTallnu3aTropa
B OKpYykarouii ero o00beM. CKOpOCTH OTAEIBHBIX CTaJUi TAKOTO MPOLECCa Pa3INUHBL.

Ecnu Haubonee menaeHHON cTaanel okasbiBaeTcs ctaaus Juddy3uu, TO 3TO 3HAYUT, YTO
nporiecc mporekaeT B nud py3uoHHO U obmac T u. Takoii mporiecc MOKHO YCKOPUTbH, €CIIN
YBEJIMYUTH CKOPOCTh AU dy3un. s aToro neaecoodpazHo nepeMennBaTh peareHTbl, 4YTo Mpu-
BEJET K yCKOpeHWIo nud(dy3uu, WIH MPUTOTOBUTH KATAIM3ATOP C OOJNBIIMMH TOpaMH s
o0JeryeHusi NPOHUKHOBEHUS Fa30B BHYTPh YaCTHUIIbI KaTaInu3aTopa.

Ecnu e ckopocTh mpoliecca ONpeiesseTcss CKOPOCThIO XMMHUYECKOM pEaKLUH, T. €.
IPOLIECC MPOTEKaeT B KUHETHUUYECKOW oOnacTu, Ali ero MHTeHCU(PUKAIMHN CIeAyeT
MOBBICUTH TEMIIEPATYPy U KOHIEHTPALMIO PEarupyrOLIUX BEIECTB.

B cnyuae, korna Haubosee MeyieHHas CTaaus - aacopOLus, 11e1IecO00pa3HO YBEIUYHUTh

KOHLEHTPALMIO PEareHTOB U IOPUCTOCTh KaTaau3aTopa.
IToxa3aTtenu npouecca. /[ oGecriedeHus MOJTHOTHI MPOTEKAHUS PeAKIIMU HEOOXOAUMO, YTOOBI
pearupymoolue BellecTBA JOCTaTOYHO JOJI0 CONPHUKACAIUCh C KaTalu3aTopoM. OITO
XapaKTepusyeTcs BpEMEHEM CONPUKOCHOBEHUS (BpeMeHeM
KOHTAKTUpOBaHU4A). JUINTENbHOCTh CONPUKOCHOBEHHUS C KaTajlM3aTOPOM OIpeAeseTcs
00bEMHON CKOpPOCTHIO, KOTOpas MOKA3bIBAET, KAKOE KOJIMYECTBO OOBEMOB raza B
Kyonueckux metpax (mpu temmeparype 0°C u nqaBinenuu 760 MM pT. CT.) MPOXOJUT B TeUeHUE 14
uepes 1 M karanusaropa.

Yem Oonee MOJHO MPOXOAWUT  peakuMs Ha  KaTaJu3arope, TEM  BbIIIE
NPOU3BOIUTENbHOCTh, UIU MHTEHCUBHOCTH, KaTaju3zaTtopa.

[leHTpanpHBIM anmapaToM B JI000M XMMHKO-TEXHOJIOTMUYECKON CHUCTEME, BKIIOYAIOIIEH
LENBIN psAJl MAIlIMH ¥ alapaTtoB, COSIUHEHHBIX MEXAy CO0O0W pa3iNMYHBIMU CBSA3SIMU, SBISETCS
XUMHUYECKUM PEeaKkTop - ammapaT, B KOTOPOM IpOTEKaeT XMMHUYECKUi mporecc. Beibop Tuna,
KOHCTPYKIMHU M pacueT XUMUYECKOTO PeaKTopa, CO3[JaHhe CUCTEMBbI YIpaBICHHs €ro paboToil -
0J1Ha U3 BaXXHBIX 3374 XUMHUYECKOI TEXHOJIOTHH.

Knaccugukayua xumuueckux peakmopos u pexcumos ux paoomut

XUMUYECKUE PEaKTOPbI JJIs MPOBEACHUS PA3JIMYHBIX MPOLIECCOB OTINYAIOTCS JAPYT OT
Jpyra Mo KOHCTPYKTHBHBIM OCOOEHHOCTSIM, pa3Mepy, BHelmHeMy Buay. OIHaKO HECMOTps Ha
CYILLIECTBYIOIINE PA3IN4Us, MOXHO BBIIECIUTH OOIIME NPU3HAKU KIaCCHU(PHUKALUU pPEaKTOPOB,
oOJeryaroniye cUCTeMaTU3allui0 CBEIEHUH O HHUX, COCTaBIEHHE MAaTeMAaTUYECKOTO OMUCAHUS U
BbIOOp MeTOo/1a pacyeTa.

Haubonee ynorpeOuMsl cienyromnue Npu3Haki KiIacCUPUKALUN XUMUYECKIX PEaKTOPOB
U PEeKUMOB HMX pPaOOTBI: 1) pekMM JBHXEHHUS PEAaKIMOHHOW cpenabl (TUApOJAMHAMUYECKas
o0CTaHOBKa B peakTope); 2) YCJOBHs TEIUIOOOMEHa B peakTope; 3) Crmocod opraHuzaluu
termooOMeHa; 4) ($a30BbIld COCTAaB PEAKIIMOHHONW CMecH; 5) crmoco0 opraHusaiuu mpoiiecca; 6)
XapakTep U3MEHEHUs apaMeTpoB Mpollecca BO BpeMEHH; 7) KOHCTPYKTHUBHBIE XapaKTEPUCTHKH.

Knaccudukanust peakTopoB Mo TUIpPOJIMHAMHYECKOM 00cTaHOBKe. B 3aBUCHMOCTH OT
TUAPOIMHAMUYECKOW OOCTAHOBKHM MOXHO pa3[eUTh BCE PEaKTOPbl HA PEAKTOPHI CMEUICHUs U
BBITECHEHUSI.

Peaktopsl cMmemieHHs - 3TO €MKOCTHBIE ammaparbl ¢ MepeMEelINBAaHUEM MEXaHUYECKOM
MEIIAIKOW WIH IHUPKYJSIHOHHBIM HAacoCOM. PeakTophl BBHITECHEHUS - TpyOdarTble ammaparsl,
UMEIOIMEe BUJ YIJIMHEHHOrOo KaHajma. B TpyOuaThix peakTopax mEpeMelIuBaHUE HMEeT
JIOKJIbHBIM XapaKTep U BbI3bIBAETCS HEPABHOMEPHOCTHIO paCIpeieICHUs] CKOPOCTH IIOTOKA U €€
GbiyKTyausamMu, a TakKe 3aBUXPEHUSMU.
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B Teopun XUMHUYECKHX pEaKTOpPOB OOBIYHO CHAYaja PAacCMAaTPUBAIOT JBa HACATbHBIX
amnmapara: peakTop UJealbHOIo, WM IOJIHOI0, CMEUIEHUS U PEAKTOp UAEaIbHOT0, UJIH MOJIHOTO,
BBITECHEHHS.

JUis uIeaJbHOrO CMEIIEHHsI XapaKTEepHO aOCOIIOTHO II0JIHOE BBIPAaBHMBAHHE BCEX

XapaKTePU3YIOIINX PEAKIIHIO TAPaMETPOB 10 00bEMY PEAKTOpA.
WneanbHoe BBITECHEHHE MPEIOIAraeT, 4To J00e KOJIMYECTBO PEareHTOB U MPOILYyKTOB Yepe3
peakTop nepeMelaeTcs KakK TBEpAbl MOpILIEHb, U IO JJUHE peakropa (B MPOCTPAHCTBE) B
COOTBETCTBUM C OCOOCHHOCTSAMH PEAKIHMU U CONPOBOXKIAOUIMX €€ (DU3UYECKHX SBICHHUH
YCTAHABJIUBAETCS OINPENEICHHOE PpacCIpe/eieHe KOHIEHTPAlui Y4YacTHUKOB pPEaKIHH,
TEeMIIepaTypbl U APYTruX NapaMeTpoB.

PeanpHble peakTopbl B OOJIBIICH WM MEHBIICH CTENEHU MNPUOIUKAIOTCS K MOJEITH
U/1ealbHOTO BBITECHEHUs MJIM HJI€AIbHOTO cMelleHUs. BHeceHue olpenesieHHbIX MOIpPaBOK Ha
HEUICAIbHOCTD I03BOJISIET UCIIOJIB30BATh MOJENIN UICATIBHBIX allllapaToB B KAUE€CTBE MCXOIHBIX
JUIS OTIMCaHMS PEaJbHBIX PEAKTOPOB.

Knaccudukanus mo ycnoBusim temmooomena. Ilporekarone B peakTopax XMMHUYECKHE
pEaKLMU COIPOBOKAAIOTCA TEIUIOBBIMU 3 (dekraMu (3TO TEIUIoBble APPEKThl XUMHUUECKUX
peaKkuii U COMPOBOXKIAIOIMIMX MX (DU3NYECKUX SBICHUH, TAKUX, HAIPHUMEP, KaK MpPOIECCHI
pacTBOPEHUs], KPUCTAJUIN3ALMY, UCHIAPEHMs] U T. I1.). BeaencTBue BblieneHNs WIN HOTIIOMIEHUS
TEIUIOThl M3MEHSETCSl TEMIEpaTypa U BO3HMKAET Pa3HOCTh TEMIIEPATYP MEXIY PEaKTOpPOM U
OKpY’KarolLlel CpeJIod, a B ONPEAEICHHbIX ClIydasix TeMIepaTypHbI rpaJUeHT BHYTPH PEaKTOpA.
Pasznocts Temneparyp A I siBisieTcst IBHKYIIEH CHIION TeTI00OMEeHa.

IIpu oTcyTcTBHU TemI00OMEHa C OKpYXarollel cpefod XUMUYECKUH pPeakTop sBIseTCs
agnabatnyeckuM. B HeEM Bcs TeIUIOTa, BBIACISAIOUIASCS WM TIOTJIONIAIOIIAsCS B pe3yJbTare
XUMHUYECKHX TIPOLIECCOB, PACXOAYETCSs Ha «BHYTPEHHUI» TEemI00OMEH - Ha HarpeB MWIiH
OXJIAKJEHUE PEaKIHOHHON CMECH.

PeakTop Ha3bIBaeTCsS M30TEPMUUECKUM, €CIHM BCIEICTBUE TEIUIOOOMEHA C OKpY’Karollen
cpeloil B HEM O0ecreYrBaeTcsl TMOCTOSHCTBO Temrmeparyps!. B 3Tom ciyuae B mo0oii Touke
peakTopa B pe3yJbTaTe TeMIOoOOMEHa TOJHOCTbIO KOMIEHCHPYETCS BBIACICHHE WM
MOTJIOUIEHUE TEIIOTHI.

B peakropax ¢ MpOMEXYTOYHBIM TEIIOBBIM PEKHUMOM TEMIOBOH 3PHEKT XMMHUYECKON
peakUMyu YacTUYHO KOMIIEHCUPYETCSl TEIJIO0OMEHOM C OKpY’Kalolllel Cpeloi, a 4acTUYHO
BBI3bIBAET U3MEHEHHUE TEMIIepaTypbl pEaKIIMOHHON CMECH.

Knaccudukanus no crnoco0y opraHuzanuu TernjgoooMmeHa. B 3aBucumocTu or crnocoda
OpraHu3alK TEMI00OMEHa PeakTOphbl MOAPA3AEIAI0T HAa PEaKTOPhl ¢ BHEIIHUM, BHYTPEHHUM U
KOMOWHHUPOBAHHBIM TEIIOOOMEHOM.

Ocob0 cneayeT BBIIEIUTh ABTOTEPMHUYECKUE PEAKTOPbl, B KOTOPHIX HeoOXoaumas

TEMIIepaTypa Tpolecca MoJIePKUBACTCsl 03 MCIOIb30BaHUS BHEUIHUX WCTOYHUKOB DHEPTHUH.
OOBIYHO CTpeMATCST K TOMY, 4YTOObI XMMHUYECKHE pPEaKTOpbl, OCOOCHHO INPUMEHSAEMBbIE B
KPYNHOTOHHAXHBIX MPOU3BO/ICTBAX, ObIN aBTOTEPMUUYECKUMH.
Knaccugpukanus no ¢a3oBoMmy cocTaBy peakIMOHHOM cmecu. PeakTopsl Ui INpOBeACHUs
TOMOTEHHBIX TPOIECCOB IMOJAPA3ACISIOT Ha ammaparbl JUisd Ta30(a3HbIX U HKUIKO(Pa3HBIX
peakuuid. Amnmaparel Ui HPOBENEHUs TETEPOreHHBIX IPOLIECCOB, B CBOIO OYEpE/b,
NOJIPa3eNA0T Ha T'a30’KUAKOCTHBIE PEaKTOpPbI, PEAKTOPbI [l MPOLIECCOB B CUCTEMax ra3z —
TBEPJI0€ BEUIECTBO, KUAKOCTh - TBEPJOE BewecTBO U Jip. Oco00 cielyeT BbLIEIUTh PEaKTOPHI
JUISI IPOBEJICHUS TE€TEPOTr€HHO-KATaTUTUYECKUX MPOIIECCOB.

Knaccudukanus no cnocoOy opranuzanuu npouecca. Ilo cmocoly opranuzauun
npoiiecca (crocoOy MOJIBOJA PEareéHTOB M OTBOJIa MPOJIYKTOB) PEAKTOPHI MOIpa3aeisioT Ha
HepUOIUYECKUe, HEPEPBIBHO-AEHCTBYIOINE U MOJYHENPEPBIBHBIC (TTOIYyTEPHUOINUYECKUE).
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B peakrope mnepuoaMyeckoro JAEUCTBUSL BCE  OTACJbHBIE CTAaIUU TMPOTEKAIOT
nociieIoBaTeNbHO, B pa3HOe BpeMms. Bce peareHTHl BBOAST B ammapaT 0 Haydaja peaklu, a
CMeCh MPOAYKTOB OTBOJSAT MO OKOHYAHHMM Mporecca. [IpogonKuTeIbHOCTh PEeaKuu MOXKHO
U3MEPUTh HEMOCPEJCTBEHHO, TaK KaK BpeMsl peakluud M BpeMsl NpeObIBaHUs pPEareHTOB B
PEaKIMOHHOM 00BbEMe OJMHAKOBEL llapaMeTphl TEXHOJIOTMYECKOTo MpoIecca B MEPUOANIECKU
JEHCTBYIOIIEM PEAKTOPE U3MEHSIOTCSI BO BPEMEHHU.

Mex 1y OTIeIbHBIMU PEaKIIMOHHBIMU ITUKIAMU B TIEPUOUYECKOM PEAKTOpe HE0OX0IUMO
BBIMIOJIHUTH BCIIOMOTATENIbHBIE OMNEPALUU - 3arpy3Ky pEareHTOB M BbITPY3KY HPOAYKTOB.
[Tockonmbky BO BpeMsl OSTHUX BCIIOMOTAaTENbHBIX OINEpaluid HE MOXKET OBITh TMOIYYEHO
JOTIOTHUTEIBHOE ~ KOJMYECTBO  NPOAYKTa, HUX  Haluyhe  OOYyCJIOBIMBAaET  CHU)KCHHE
MIPOU3BOAUTEIILHOCTH MEPUOIUUECKOI0 peaKkTopa.

B peaktope HempepbIBHOTO JeHCTBHUS (IPOTOYHOM) BCE OTICNBHBIE CTaJAUU IMpoliecca
XUMHUYECKOT0 MpEeBpaIleHus BelecTra (1ogadya pearupyomnmx BenecTB, XUMUYECKasl peakius,
BBIBOJI TOTOBOT'O MPOJYKTa) OCYUIECTBIIAIOTCS MapalljielIbHO, OJHOBPEMEHHO U, CIIEOBATEIbHO,
HEMPOU3BOAUTENbHBIE 3aTPAaThl BPEMEHH Ha OMEpPAlMHM 3arpy3Kd U BBITPY3KH OTCYTCTBYIOT.
[ToaToMy Ha COBpPEMEHHBIX KPYMHOTOHHA)KHBIX XWMHUYECKUX MNPEANPUATUSX, TIe Tpedyercs
BBICOKAsI TPOU3BOJIUTEIBHOCTh PEAKIMOHHOTO O0OpYAOBaHUs, OOJBITUHCTBO XUMHYECKHX
peaxiuii OCyIIeCTBISIOT B HEMPEPBHIBHOACHCTBYIOIUX PEAKTOPAX.

Bpems npeObiBaHMs OTIENBHBIX YaCTUIl IOTOKA B HEMPEPHIBHOICUCT-BYIOIIEM PEAKTOPE,
B 0011IeM ciTydae,- ciay4aiiHas BeinnyuHa. Tak Kak OT BpeMEHH, B TeU€HHUE KOTOPOTO MPOUCXOAUT
peaxiusi, 3aBUCUT IIIyOMHAa XMMHUYECKOTO MPEBPAIEHUS, TO OHA OYyIeT pa3HOM IS YacTHI] C
pa3IMYHBIM BpeMeHeM NpedbiBaHus B peaktope. CpeaHsis riyOuHa MpeBpalleHus onpeaensercs
BUJIOM (DYHKIIMU pacmpesiesieHus] BpeMEHH MPEObIBAHUS OT/ICITBHBIX YACTHII, 3aBUCSIIINM, B CBOIO
ouepe/ib, OT XapakTepa IMepeMeIInBaHus, CTPYKTYphI IOTOKOB B ammapare.

B peaktope mosryHenpepbIBHOTO (TIOJYNEPHUOINYECKOT0) ACHCTBUS OJMH U3 PEareHTOB
MOCTyHaeT B HETO0 HEMpPEpPBhIBHO, a JIPYroi - MepuoANYecKd. BO3MOXKHBI BapHaHTHI, KOTIa
peareHThl IOCTYTIAIOT B PEAKTOP MEPUOJAMUECKH, a MPOAYKTHI PEaKIIUU BBIBOSATCS HEMPEPHIBHO,
WM Ha00O0POT.

Knaccudukanust mo xapakrtepy H3MEHEHHUs MapamMeTpoB Ipollecca BO BpemeHU. B
3aBHCHUMOCTH OT XapaKTepa W3MEHEHHUs I[apaMeTpoB Mpollecca BO BPEMEHHM OIHH H T€ K€
pPEaKTOphl MOTYT pabOTaTh B CTALIMOHAPHOM M HECTAIIMOHAPHOM PEKUMAX.

PaccMoTpuM HEKOTOPYIO MPOW3BOJBHYIO TOUKY, HAXOMSIIYIOCS BHYTPH XHMHUYECKOTO
peakropa. Pexxum paboThl peakTopa HA3bIBAIOT CTAIIMOHAPHBIM, €CITU MPOTEKAHUE XUMUYCCKOM
peaKkuu B MPOU3BOJIHHO BHIOPAHHOM TOUKE XapaKTEepHU3yeTCs OJAMHAKOBBIMHU 3HAYCHHSIMH KOH-
HEHTpalMii pEearecHTOB WJIM TMPOAYKTOB, TEMIIEpATypbl, CKOPOCTH W JAPYTHX MapaMeTpoB
mpoiiecca B Jito00ii MOMEHT BpeMeHU. B crarmoHapHOM peXuMe mapameTphl IOTOKA Ha BBIXOJIE
U3 peakTopa He 3aBUCAT OT BpeMeHH. OOBIYHO ITO MOCTOSHCTBO BBIXOJIHBIX MapaMeTpoB obec-
MeYMBAETCs MOCTOSHCTBOM BO BPEMEHH ITapaMeTPOB Ha BXOJIE€ B PEAKTOP.

Ecnmu B mpowW3BONIBHO BBIOPAHHOW TOYKE MPOUCXOASIT HW3MEHEHHUs TapaMeTpoB
XUMHYECKOT0 Mpoliecca BO BPEMEHH MO TOMY WJIM HHOMY 3aKOHY, PEKHUM pabOThl peakTopa
Ha3bIBAIOT  HECTAalMOHAapHBIM.  HecTanmoHapHbI  peXUM  sBISETCS  Oojee  OOMIUM.
CranuoHapHBIA PEeXUM BO3MOXKEH IJI HETPEPHIBHOICHCTBYIONIMX MPOTOYHBIX peakTopoB. Ho
JaXKe 3TU PEaKTOpbl pabOTAIOT B HECTAIMOHAPHOM PEKHUME B MOMEHTHI UX IyCKa M OCTAHOBKH.
HecTanuonapHbIMU SBISIFOTCS BCE MEPUOTNIECKUE MPOLIECCHI.

Hecraunonapusie peakTopbl XapaKTepU3YIOTCS TOJOKUTEIbHBIM WM OTPUIIATEIHHBIM
HAKOIUICHHWEM BEIleCTBA WJIM dHEPTUH B peakTope. Hampumep, I mepHOAMYECKOTO peakTopa
XapaKTEepPHO TMOJOKUTEILHOE HAKOIUICHHE MPOAYKTOB PEAKIMH M OTPUIATEIHLHOE HAKOTICHUE
(YOBLIB) UCXOAHBIX peareHToB. [Ipu mpoTeKkaHWU B TAKOM PEaAKTOPE IK30TEPMHUUYECKON peakinu
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B OTCYTCTBHE TEIJIOOOMEHA C OKpY’Kalomiel cpeoil OyaeT uMeTh MeCTO HAaKOIUICHHE TEIUIOTHI,
KOTOpPOE MPHUBEJET K POCTY TEMIIEpaTyphbl.

HecranuonapHocTe Ipolecca B PEAaKTOpe, €CTECTBEHHO, BHOCUT OIPE/EIICHHBIC
YCIJIO’)KHEHHS U B ONUCAHKHE PEaKTOPa, U B YIIPABIEHHE €ro paboTOM, 0JHAKO BO MHOTHX CIIydasix
HECTAllMOHAPHBIE PEXHMMbl TEXHOJOTMYECKUX IPOLECCOB, IPOTEKAIOIIHUX B XUMHUYECKHX
peaxkTopax, jerde NpudIu3uTh K ONTUMaIbHbIM.

Knaccudukanumss 1mo KOHCTPYKTUBHBIM XapaKTEpUCTHKAM. XHMHUYECKHE PEaKTOPHI
OTJIMYAIOTCS JIpyr OT Jpyra M IO psAAy KOHCTPYKTHUBHBIX XapaKTEPUCTUK, OKa3bIBAIOLINX
BIMSHUE Ha pacueT W M3roToBiieHHE ammapartoB. [To sToMy mpuHuuMny kiaccuduKanuyu MOXKHO
BBIJICJIUTh TAKHE THUIBI PEAKTOPOB: EMKOCTHBIE PEAKTOpPhbl (AaBTOKJIABBI; PEAKTOPBI-KaMeEphl;
BEPTUKAJIbHBIE U TOPU30HTAIbHBIE LIUIMHAPUUYECKHE KOHBEPTOPHI U T. II.); KOJIOHHBIE PEAKTOPbI
(peakTOpbI-KOJIOHHBI HACAJ0YHOTO M TapeabyaToro THUIA; KATAIUTHUYECKHE PpEeakTOpbl C
HENOJBMKHBIM, JBMXKYIIMMCS M IICEBJOOXKM)KCHHBIM CJIOEM KaTaJlU3aTopa; I0JIOYHbIE
PEAKTOpbI); PEAKTOPBI-TEINIOOOMEHHUKH; PEaKTOpbl THUIIA PEAKIHUOHHOW Ieud (IIaxTHBIE,
II0JIOYHBIE, KAMEPHBIE, BPAILIAIOLIUECS [1I€UN) U T. [I.

Kak u B ciaydyae Apyrux ammaparoB, UCHOJIb3YEMbIX B XMMMUYECKOW MPOMBIIIIEHHOCTH
(TeruIo0OMEeHHBIX, MAacCOOOMEHHBIX M JAp.), UIsl H3y4YeHHs, pacyera M MPOCKTUPOBAHUS
XMMHUYECKHX PEAKTOPOB MIPUMEHSETCS METO MOJIEIIMPOBAHUS.

MonenupoBaHue XHUMHUYECKUX pEaKTOPOB M MPOTEKAIOUIMX B HUX XHUMHUYECKUX
IPOLIECCOB.

MonenupoBaHue - 3TO METOJ H3Y4YEHMs pa3IUYHbIX OOBEKTOB, MpPU KOTOPOM
UCCIIEIOBAaHMsT TPOBOJAT Ha MOJIENH, a pe3yJbTaTbl KOJMYECTBEHHO PpACHpOCTPAHSAIOT Ha
opurvHai. Mozeiab MOXET MPEeACTaBIATh COOON YMEHBIIEHHYIO 110 ONPEJCICHHBIM 3aKOHaM
(MM MHOTZA YBEIMYEHHYI0) KOINHUIO peanbHOro ooOwvekra. Ho Moxenbio MoxeT OBITH U
OTIpeNieIeHHasl CHCTEMa TPEJICTaBICHUH O pealbHOM OOBEKTe, BhIpakaeMasi Kak COBOKYITHOCTh
MaTeMaTUYeCKUX CTPYKTYp: YpaBHEHHUH, HepaBeHCTB, Taliuu, rpaduxoB. Takyro Monenb
OOBIYHO HA3BIBAIOT MATEMAaTUYECKUM OIMCAHUEM O0BEKTA, UM €r0 MaTEMaTHUYECKONH MOJIENbIO.
MaremaTnueckass MoJenb - HEKOTOPOE YIPOIIEHHOE H300pakeHUe Ipolecca B peakTope,
KOTOpOE COXpaHseT HamboJiee CyIIECTBEHHBIE CBOWCTBA PEaJbHOI0 OOBEKTa W IMEpelacT uxX B
MaTeMaTudeckoil gopme. B 3aBUCHMMOCTH OT MOCTaBIEHHOM 3ajlaud MaTeMaTH4eckKas MOJElb
YUUTBHIBAET PA3HOE YMCIIO IPU3HAKOB 00BEKTA U TO3TOMY MOXKET OBITh IIUPOKON MM Y3KOH.
Pa3zpabotka Mmojenell, B 4aCTHOCTH MOJEJIE€H PEeakTOpOB M MPOTEKAIOUIMX B HUX XMMHYECKHX
IIPOLIECCOB,- 3a/1a4a HEMpOcTasi, Tak Kak TPEOOBAaHUS K MaTeMaTU4YE€CKONW MOJIENIN YacTO ObIBAIOT
IPOTUBOPEUUBBIMH.

Monenb A0mKHa OBITh MPOILE pealbHOr0 0OBEKTa, HAIVIAHO M OTYETJIMBO IE€peaBaTh
BCE KAUeCTBEHHbIE CTOPOHBI MHTEPECYIOIEro Hac sBIeHUs. TOJIBKO B 3TOM CIIy4ae MOXHO
COXpaHUTh «(PU3UUECKUN KOHTPOJIb» HaJ MOzenblo. Eciiu Monmens Oyner ciokHee 00bEKTa, TO
MOJICJIMPOBAHHUE TEPSET CMBICH, TaK KaK B 3TOM Ciydae AJs U3Y4EHHUs SIBJIEHUS Jierye Obulio Obl
UCCIIeIOBaTh caM OOBEKT, a He MoJeNb. UeM cioxHee MaTeMaTuyeckas MOJENb, TEM MEHbIIE
BEPOSITHOCTb MOJyYEHHs] AHAIUTHUECKUX DELIeHUH Ha ee OCHOBE, a, ClIeJ0BaTelbHO, TEeM
00JbI1IE BEPOSITHOCTH MOSBIEHUS OONBIINX OMIMOOK IPU pacyeTax Ha €€ OCHOBE.

VYpoBeHb ammapara - KOH(QUrypalus, B3aMMHas CBA3b M B3aUMHOE DACIOJIOXKECHHE
pabounx 30H ammapara, HalpuMep HECKOJIbKO CII0EB KaTalu3aropa, pas3ieleHHBIX
TEINIOOOMEHHUKAMH, B  MHOTOCJIOMHOM — KaTaJUTUYECKOM  PEAKTOpe MM  HECKOJbKO
0apOOTaXXHBIX TAPEJIOK B KOJIOHHOM armapare JUisl IPOBEICHUS Ia305KUKOCTHBIX PEaKui.

Hcnonp3oBaHue MepapXxUyecKoro MoAxojia CyIeCTBEHHO YHPOIIAeT 3aJaud aHajiu3a U
CHUHTE3a MaTEMATUYECKUX MOJIENIEH XUMUYECKUX PEaKTOPOB.
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CrpykTypa MaTeMaTHUECKON MOJIEIN XMMHUYECKOI0 peakropa. MaremaTHuecKre MOJENN
BBICOKMX YPOBHEW HepapXuM BKIIIOYAIOT B ce0sl, KaK IMpPaBUJIO, HECKOJIBKO ypaBHEHUH, Kak
KOHEUYHBIX, HE COACP)KALIMX ONepaTopoB MU(QEepeHINpoBaHus, TaKk U Tu(epeHINaTbHBIX,
OOBIKHOBEHHBIX M B YacTHBIX Npou3BOAHBIX. [loaToMy B o00mieM ciayyae MaTeMaTHdecKas
MOJEJIb PEAKTOPA - ITO JOCTATOYHO CJIOXKHAs CUCTEMA YPAaBHEHUMN, U KOJUYECTBEHHBIC PACUYEThI
Ha OCHOBaHMM 3TOM MOJENIN 1LEeJIecO00pa3HO IPOBOJIUTH, HCIOJIb3YS 3JEKTPOHHBIE BBIUMC-
JauTenbHbIe MamuHbl. [IpaBuiabHO pa3paboTaHHAs MOAETh XUMUYECKOTO PEAKTOpa MM XUMHUKO-
TEXHOJIOTUYECKOT0 Ipolecca MO3BOJIAeT pa3padoTaTh U CUCTEMY YIPABJIECHUS PEAKTOPOM WM
MIPOIIECCOM B II€JIOM C HcToJib3oBaHueM DBM.

B TO xe BpemMsa IpU ONUCAHMM XUMHUYECKOrO IIpOLECCa HA HIKHHUX YPOBHSX
UEpPapXUYECKOM CTPYKTYpbl 4YacTO BO3MOXKHO IIPUMEHEHHE CPaBHUTENIBHO  IMPOCTBIX
MaTEeMaTHYECKUX MeToAoB. IIpu 3TOM [OCTAaTOYHO OTYETIIMBO MOMKET IIPOCMAaTPUBATHCS
¢du3uUecKas CylnHOCTh U3y4aeMbIX SBJICHHIA.

[IpoTekaromuii B peakTope XMMUYECKMH IIpolecc IpelICcTaBiseT COOOH €eAMHCTBO
XMMHUYECKON peaklMy U MPOILECCOB IIEpeHoca (TEII0-, MAacCONEPEHOCca U MEPEHOCa UMITYJIbCa).
VYpaBHEHUs, BXOASIINE B MATEMATUYECKYIO MOZEIIb, JOJDKHBI y4eCTh BCE 3TH siBIeHUA. OHAKO,
€CJIM I ONMCAHUs KaXKI0r0 M3 HUX HCIOJIB30BAaTh CBOU YPABHEHUS, MaTeMaTHYeCcKas MOJEIb
IIOJIy4YNUTCS. MHOTOMEPHOM, YTO JaK€ HAa HMU3KUX YPOBHAX HMEpPapXuUU 3aTPyIHUT HaAXOXKICHHE
peLIEHUN TaKOW CUCTEMBI YPAaBHEHHM, T. €. 110 CyTH JA€JIa OCJIOKHUT TEXHOJIOIMYECKUN pacdeT
peakTopa.

[TosToMmy mpu pazpaboTke MaTeMaTHYecKOW MOJENM CTOMT 3ajadya IIOHHU3HTH
pPasMEpHOCTh MOJEIH - IO BO3MOXKHOCTH OOBEAWHUTH CYLIHOCTh OTIENbHBIX 3JEMEHTOB
XMMHYECKOI0 MPoIiecca B OJHOM-IBYX ypaBHEHUX. JlJI1 yBEpEHHOCTH B IIPaBUIIBHOCTH BbIOOpa
YPaBHEHMH 11€71€cO00pa3HO0 B KadyecTBE HCXOJHBIX IOCBUIOK HCIOIb30BaTh Kakue-Iu0o
(yHIaMEHTaJIbHbIE 3aKOHBI, HAIPUMEpP 3aKOHbI coxpaHeHHus. [loaToMy mnpaBuIbHO OBUIO ObI
COCTaBJIAITh MAaTEMATHYECKYI0 MOJENb XUMHYECKOrO Ipolecca W XHMHUYECKOTO PpeakTopa,
OTTAJIKMBAsACh OT 3aKOHOB COXPAHECHMS MAcChl U SHEPTHH.

4 NnuiiocTpaTUBHBINA MaTepuaJ:

- TaOIULIBL;

- npe3enTaius Microsoft Power Point.
5.Jlutepartypa:
OCHOBHAasl:

HA PYCCKOM fI3bIKe:

1.Kaxuposa, H. K. OcHoBsI (hapmarieBTHUECKOM OroTexHOI0rHK: yuebd. mocobue / H. K.
Kaxuposa, H. K. baitzonmanos, 3. b. Cakunoga. - Anmatsl: U3n-Bo KasHMY, 2008. - 256 c.
2.Kakuposa, H. K. O6mias xumuaeckas Texnosiorus: yuaed. mocobue/ H. K. Kakupona.; Pek.
VYueb.-meroanu. CoBetoM yH-Ta uM. C. JI. Acennusipoa. - Anmatsi: OBepo, 2013. - 119 c.
3.AcunbbexoBa A.Jl., OpnabaeBa C.K. [IpombilieHHBIE CLIOCOOBI TOIYYEHHUS JIEKApCTBEHHBIX
cpenctB. Jlaboparopusiii npakTukym-IIIsimkenT.- 2016-200c.

HA Ka3aXCKOM SfI3bIKe:
1. Xumusublk TexHonorus Heriznepi: okyislk / bl. K. Toiibaes [x. 6.]; KP BFM. - Anmarsr:
JKIIC PITBK "ayip", 2011.-296 6er. - (KP JKorapsl OKy OpbIHAAPBIHBIH KaybIMIACTHIFbI).
2.XUMUsl OHIIPICIHIH HETI3T1 MpoIecTepl MEH almaparTapbl: 3epTXaHAIBIK MPAKTHKYM: OKY
kypans! / L. I1I. HypceifitoB. - Anmatsl: OBepo, 2014. - 140 Ger. c.
3. OpnmabacBa C.K., AcunpbekoBa A.J[. Jlopimik 3artapabl amyablH OHMIPICTIK omicTepi. -
3epTxaHaibIK MPakTUKyM. - [IIbiMkeHT. - 2019 x. -1806.
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HAa AHIJIMHCKOM sI3bIKeE:
Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

3JIeKTPOHHBbIE PeCypPChl:

1.Ycemanosa, M. b. XKanmer xumus [DneKTpoHHBIN pecypc]: oky kypaisl / M. b. Ycmanosa. -
DnekTpoH.TekcToBbIe AaH. (19,1 MB). - Ockemen: "Mynbsrumenus 3eprxanacer”, 2007. - 11, onT.
nuck (CD-ROM).
2.AcunbbekoBa A.Jl., OpnabaeBa C.K. IIpombInuieHHbIE CTIOCOOBI TIOMYYECHHS JEKAPCTBEHHBIX
cpencts.  Jlabopatopubiii  mpaktukym-Lbivkent.-2016-DOnexTpon.TekcToBeie  1aH.(4,00
Mb).2021.-200c
3.0pnabaeBa C.K., AcunbbexoBa A.JI. Jlopimik 3artapabl anyIblH OHAIPICTIK omicTepi. -
3eprxaHanblk mpakTukyMm. - Ilemvkent. - 2019 k. - Daexrpon.tekctoBbie maH. (4,00
Mb).2021.1806.

duekTpoHHbIe pecypcbl BULL
Dnektponnas oudmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecrnyOmukaHCcKas MEXBY30BCKas dJIeKTpoHHast onbsroreka (PMOB) — http://rmebrk.kz/
Ludposas 6udanorexa «Aknurpressy - https://www.aknurpress.kz/
DnexkTponHas oubanoreka «dmmrpady - http://www.elib.kz/
Onurpad - nopran MyJIbTUMEAUHHBIX yuyeOHuKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uHpopMaImoHHO-TIpaBoBas cucteMa «3aHy - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/
6.KoHnTpoasHbie Bonpocsl (o6paTHas cBsa3b Feedback):

1. U3 kakux cTaguii COCTOUT I'eTePOTCHHBIN Mporiecc?

2. Kak yBenMYHTb CKOpPOCTh T'€TEPOTCHHOTO Mpolecca, MPOTEKAIOMIET0 B KHHETHYECKOM

ob6nactu? B muddysnonnoii?

3. Kakoii TemmepaTypHBIA pPEXHUM SIBISETCS HAWIYUYIIMM TIPU TIPOBEACHUH OOPATUMBIX
AK30TepMHUUECKUX peaknuii? OOpaTUMbIX dHI0TepMHuUeckuX? HeoOpaTumbIx peakinii?
KakoBo HazHauenue karanuzaropa?

UTo NOHMMAIOT MOJT «OTPaBIIEHUEM) KaTalu3zaropa’?

Yro Takoe XMMHUYECKHUI peakTop M JUIs UEro OH MpeJIHa3HaueH?

HapucyiiTe cxembl HeCKOJIbKUX peakTopoB. [lokakuTe Ha OAHOM M3 HUX CTPYKTYpHBIE
AJIEMEHTHl PEAKTOpa M MEpPEUYHCIUTE YacTHBIE IPOILECCHI, MMEIOIIUE MECTO B €ro
PEaKIMOHHOMN 30HeE.

UYro Takoe MOIETMpOBaHUE U MOJIEIb IIpouecca? VX Ha3HaueHue.

Uem paznuuarorcs ¢uznyeckoe M MaTematudeckoe mozenupoBanue? I[louemy s
UCCIIEIOBAaHUsI ~ XMMHMYECKHX  TPOLECCOB M  pPEaKTOpPOB  HAJ0  MCHOJIb30BaTh
MaTeMaTHYeCKOe MOJIEIUPOBaHKE?

10. [IpencraBpTe  MOCIENOBATENHHOCTh  MCCIEAOBAHHMS ~ METOJOM  MaTeMaTHYECKOTO

MOJICTTUPOBAHUSI.

ook

© ®

Jlexmmusa Ne7

1. Tema: Nepapxuueckas opraHu3anysi TEXHOJIOIMYECKUX MPOLECCOB.

2.leanb: ¢opmupoBaHue Yy O0OydalOUIMXCS 3HAHMW O HMepapXMYecKol OpraHu3aLuu
TEXHOJIOTMYECKUX MPOLECCOB CTPYKTYpPE XHMMHUYECKOTO IIPOM3BOACTBA M MOJEIUPOBAHUH
XHUMHMKO-TEXHOJIOTMYECKON CUCTEMBI.
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3. Te3ucepl JeKUu
IInan Jexknuun:
Hepapxuueckas opraHu3alus TEXHOJIOTHYECKUX IIPOLIECCOB.
XUMHYECKUI MPOLECC.
XHUMHUYECKOE NTPOU3BOJICTBO KaK CUCTEMA.
CTpyKTypa XMMHUYECKOIO IIPOU3BOJICTBA.
MopenupoBaHue XMMUKO-TEXHOJIOTU-YECKON CUCTEMBI.
Crpykrypa XTC.
Xapakrepuctudeckue odo3Hauenus X 1TC
Hepapxuueckas crpykrypa XTC.
XuMuyeckasi IMPOMBIIUIEHHOCTh IPOU3BOAUT THICAYM Pa3HOOOPA3HBIX IPOIYKTOB,
o01ajaroIuX pa3IndHbIMKU CBOMCTBAMU U IPUMEHSIEMbBIX BO MHOTUX OTpAcisaX X034HUCTBa.

HecmoTtps Ha MHOTOOOpa3ne XUMHYECKUX MPOIYKTOB, YCIOBUHN MIPOBEACHHUS MPOLIECCOB,
IPUMEHSIEMbIX PEAKLUMOHHBIX M HEPEaKLHMOHHBIX allapaTroB, XHMUKO-TEXHOJIOIHMYECKHE
MPOIECCHl UMEIOT OOIIME 3aKOHOMEPHOCTH, TMO3BOJIAIONINE OMPEACIATh HEOOXO0AUMBIC YCIOBHUS
ux nposeseHusi. OOIHOCTh UIMEETCSI U B OpraHU3al1K [IPOLIECCOB.

CocTaB U CTpYKTypa XUMUKO-TEXHOJOTUYECKONW CUCTEMBI
[ToacucreMbl XUMHUKO-TEXHOJIOTHYECKON CUCTEMBbI

XUMHUYECKOE POU3BOJICTBO COCTOUT U3 JICCATKOB M COTEH PazHOOOpa3HBIX ammnapaTroB U
YCTPOMNCTB, CBSI3aHHBIX MEX1y COOON pasM4HbIMM MoTOKaMu. MccinenoBaTth ero B 1€JI0M NpH
BCEM MHOTOOOpa3MM €ro COCTaBHBIX 4YacTed - 3aJada HE TOJBKO CJOXHAsA, HO U
mManod(pdexruBHas. IlpeacraBuB XuMuUeckoe MPOMU3BOJACTBO KAK XMMHUKO-TEXHOJIOTMYECKYIO
CUCTEMY, IIPOBEJEM CHCTEMATH3ALMI0 4YacTeil MPOM3BOJACTBA, IMPEICTABICHHBIX B CTPYKTYpe
XTC. Llenp Tako cHUCTEMAaTH3AllMM - BBIACIUTH IojcucTeMbl XTC M MX HCCIeIOBaHHS.
[TomcucTeMbl MOKHO BBIIENATH HO ABYM MpU3HAKaM - (yHKIIMOHATILHOMY U MacIITaOHOMY

OyHKIMOHATHHBIE NOICHCTeMbI 00€CTIeYMBAIOT BHIMOIHEHUE (QYHKIUN MTPOU3BOJICTBA U €T0
(YHKIIMOHUPOBAHHUE B LIEJTIOM.

Texnonoauseckasi noocucmema - 4acTh TIPOU3BOJACTBA, I OCYIIECTBISIETCS COOCTBEHHO
nepepabdoTKa CHIPbsI B TPOAYKTHI - XUMHKO-TEXHOJIOTHYECKHUH MpoIiecce.

Onepeenueckas noocucmema - 4acTh TIPOU3BOJICTBA, CIIy’Kallas A 00ecredeHus SHepruen
XM MU KO-TEXHOJIOTH YeC KOro Ipoliiecca. B 3aBUCHMOCTH OT BHJIa SHEPTUU: TEIUIOBasi, CUIIOBAs,
JNEKTPUUECKasi, - MOXKET ObITh MTPECTABIEHA COOTBETCTBYIOIIAs IIOJICHCTEMA.

Tloocucmema ynpaenenuss - 9acTb TPOU3BOJICTBA, C IOMOILBIO KOTOPOH OCYILECTBISAETCS
noigy4yeHue HHpopMamuu O €ero (YHKUMOHHPOBAHMM U ympasieHMH. OOBIYHO 3TO -
AaBTOMATU3MPOBAHHAs CUCTEMa yNpaBJIEHUs TeXHOJIorn4eckum npoueccom (ACYTII).

ITpumepHo Tak ke (YHKIMOHAJIbHBIE IOACHUCTEMBI IPEICTABIECHbl B TEXHUUYECKOU
JIOKYMEHTAIlMU 110 TIPOU3BOACTBY. TemM He MeHee, HE00XOAUMO TOMHHUTb, UTO B 3aBUCUMOCTH OT
LEeJIM WCCIENOBAaHUN Kaxaas M3 HUX MOXKET ObITh MNpeACTaBlI€HAa HECKOJbKHMH BHIAMH.
CoBoKyNHOCTh (QYHKIIMOHAJIBHBIX MOACcUCcTEM 00pa3syeT cocmag X1C.

MacmTa0Hble MOACHCTEMBbI BBINOJHAIOT  ONpEACTCHHble (QYHKUMU B THOCIE-
JIOBATEJIbHOCTH TPOLIECCOB NMEPEPAOOTKH ChIPbsl B MPOAYKTHI KaK OTIEJIbHBIE YAaCTU XUMHKO-
TEXHOJIOTUYECKOT0 npouecca. Hepapxuueckas cmpyknypa X1C npuBeeHa Ha puc. 1.

DJeMEeHTOM MHHHMANbHOTO MacmTaba B cTpykrtype XTC sBisieTcsl OTIENBHBIN ammapar
(peaxkTop, abcopOep, peKTH(PUKALMOHHAS KOJOHHA, HAcoc W mpodee). ITO - HUBMHUN
MacmTaOHbI ypoBeHb /. OObeIMHEHNE HECKOIBKHX allapaToB, BBITOIHSIONIMX BMECTE KaKoe
TO MpeoOpa3zoBaHUE MOTOKA, 00pa3yeT OJUH 3JIEMEHT NoJcHCTeMbl //-T0 MacIITaOHOrO YpPOBHS
(peakLMOHHBIM y3€J], CHCTEMa pa3/JelIeHus MHOTOKOMIIOHEHTHOM CMecH M Tak Jaiee).
CoOBOKYITHOCTh HOJICHCTEM BTOPOI'O YPOBHS B BHJE 3JIEMEHTOB, MOJOOHBIX OTICICHUSAM WIN
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ydacTKaM TIPOM3BOJCTBA, oOpasyer mnojacucrtemy //I-ro ypoBHS (B TPOHM3BOJCTBE CEPHOI
KHCJIOTBl 3TO OTHENIeHUs] 00XKHUIra CepOCOJEPIKAIIEro ChIpbsi, OUMCTKM M OCYLIKH CEPHUCTOrO
rasza, okucieHus u abcopOuun). K aTum e mopcucreMaM MOTYT OTHOCHTBHCS BOJOIIOJITOTOBKA,
pereHepanuss  OTpPaOOTaHHBIX  BCIIOMOIAaTElbHBIX  MAaTEpUaAJIOB,  YTWJIM3AaLUsA  OTXOJOB.
CoBOKYIHOCTh OTJeNeHUN, ydacTkoB oOpadyer XTC mpomsBoactBa B menom. Kak yxke
TOBOPWJIOCH BBILIE, ONMCAHHOE BBIAEICHHE IOJACUCTEM YCIOBHO M B KakHUX-TO 3ajadax
BBIJICJIEHUE TTOJICUCTEM, DJIEMEHTOB MOXKET ObITh HHBIM.

Macuwumabrote
ypoeHu

I | Xumudeckoe

v npOHBBOJICTBO
I ] Orpenenns
I ] I ] XUMMYECKOrO
m IpON3BOACTBA
I I | I | l Y3ns1 1
arperaTtst

...............................................................

EnuHATHEIE
anmapaTsi

Puc.1l. Nepapxuueckasi CTPYKTYpPa XMMHKO-T€XHOJIOTHYECKOIi CHCTeMbI

Hepapxuueckas ctpyktypa XTC mo3BoIsSeT Ha KaKIOM 3Tane COKPaTUTh pa3MEpPHOCTH
UCCIIETyeMOM 3a/a4yM (T.€. YMCIO OJHOBPEMEHHO YUYUTBIBAEMBIX 3JIEMEHTOB U IMPOILIECCOB), a
pe3yJbTaThl M3y4YEHUsS IMOJACHCTEMBbI OJTHOTO MPOM3BOJCTBA HCIOIB30BaTh B HCCIIEJOBAHMSIX
apyroro. Mepapxudeckyto CTpyKTypy MacIITaOHBIX MOJICUCTEM MOXKHO MPEACTABUTDH TAKXKE IS
(GYHKIIMOHATIBHBIX MOJACHCTEM.

DNEeMEHTHI U CBSI3U XMMHUKO-TEXHOJIOIMYECKON CUCTEMBI

PaccMoTpuM arieMeHThI, HaXOAIIUecs Ha HUKHEH CTYNEeHH MepapXHuecKOl CTPYKTYpHI

Y TIpeJHa3HAYECHHBIE JIJIS OINIPE/ICTICHHOIO U3MEHEHUS COCTOSIHUS MOTOKA.

Kaaccuduxanus 3nementoB XTC npoBoantcs o X Ha3HAUYEHUIO.

Mexaruueckue u cuopomexanudecKue MeveHnpl TIEpEMELIaloT U U3MEHEHSIOT (opMy U pa3Mep
MaTepuasa, 0ObeIUHSIOT U Pa3AesioT NOTOKU. DTU ONEpaliy OCYIIECTBISIIOTCS ApOoOUIKaMHu,
IPaHyJIATOPaMHU, CMECUTENIIMHU, celaparopamy, (QUIbTpaMH, LHMKIOHAMH, KOMIIpECCOpaMH,
HacOCaMH.

Tennooomertble Memennpl U3MEHSIOT TEMIIepaTypy M TEIUIOCOepKaHNne OTOKa, IEPEBOAST
BemecTBa B Apyroe ¢daszoBoe cocrosHME. JMs 3THX TeNeld Choy)KaT TeTUIO0OMEHHUKH,
UCTIAPUTEIH, KOHIEHCATOPbI, CyOINMaTOPBHI.

Maccoobmermvie iemernbl OCYIIECTBISIIOT MEeK(pa3HBINA MEPEHOC KOMIIOHEHTOB. N3MEHEHHUE
KOMITOHEHTHOTO COCTaBa MOTOKOB O€3 MOSIBIEHUSHOBBIX BELIECTB. DTHU ONEpaLK HPOBOJAT B
TUCTIIIATOpax, abcopOepax, ancopbepax, PEeKTH(PHUKAIMOHHBIX KOJOHHAX, 3KCTPAKTOPAX,
KPUCTAJIIM 3aTOpax, CyIIMIKAaX.

Peaxyuionmvle anemenmel peanu3yloT XUMUYECKHE IPEBPALICHUS, KapAWHAIbHO H3MEHSSA
KOMIIOHEHTHBIM COCTaB IOTOKOB M MaTepHaja. JTH IPOLECChl MPOUCXOAAT B XUMHYECKHX
peakTopax.
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Onepeenmueckue  emMeHmbl - OCYIIECTBISIIOT — IPeoOpa3oBaHWE DJHEPIUU M MOJy4YCHHE
sHeproHocuteneidl. K HUM OTHOCAT TypOHWHBI, T€HEPAaTOpPbl, MNPUBOJABI ISl BBIPAOOTKH
MEXaHUYECKOW SHEPIUH, KOTIBI-yTHIIN3aTOPBI IS BHIPAOOTKH YHEPTETUUECKOIO Tapa.

OleMenmpl KOHMpOA U YNpagieHus. TIO3BOJISIIOT U3MEPATh COCTOSHHE IMOTOKOB, KOHTPOJIUPOBATH
COCTOSIHME allapaToB W MAallWH, a TaKXe YIPaBIATh IPOLIECCAMU, MEHSS YCIOBUS €ro
nporekanus. OHM BKJIIOYAIOT JAaTYMKH (TEMIEpaTyphl, JaBICHUS, pacxoja, cocTaBa U T.1.),
UCTIOJIHUTENIbHBIE MEXaHU3MbI (BEHTHIIH, 33BM)KKH, BBIKIIOYATEIH U T.J.), @ TAaKXKe MPHOOPHI
JUIsE  BBIPAOOTKM W MpeoO0pa3oBaHUS CUTHAJIOB, HHGOPMAIMOHHBIE U BBIYUCIHUTEIbHBIC
ycTpoiictBa. Kak npaBwiio 3TO YCTpPOWCTBAa CHUTHAIM3AallMM, CHCTEMbBI aBTOMATHYECKOI'O
peryJupoBaHusl, aBTOMATHYECKasl CUCTEMA YIIPABICHUS! XUMHUKO-TEXHOJIOTHUYECKUM ITPOLIECCOM.

B xaxzaplii U3 NEPEYUCICHHBIX 3JIEMEHTOB MOTYT BXOAUTh Pa3jIMUHble HO Ha3HAUYECHHUIO
YCTpPOICTBa M MpOTEeKaTh pasHooOpa3Hbie mpolecchl. Hampumep, B peakTOpHBIH y3el, KpoMme
peaxkTopa, BXOJAT TEIJIOOOMEHHbIE allapaTbl U TUAPOMEXAHUYECKUE YCTPOMCTBA (CMECUTENH,
pacnpenenuTenu 1notokos). KnaccmdunupoBaTe Takoil arperar cielyeT MO €ro OCHOBHOMY
HA3HAYEHUIO, UCXO/s U3 KOTOPOrO0 OH OTHOCUTCS K PEaKLIMOHHBIM 3JIEMEHTAM TEXHOJIOIMYECKON
nojcuctemsbl. J[pyroil mpumep: B JSHEPreTHUYECKOW MOJACHCTEME MNPEeIyCMOTpEHa YTUIH3alus
TETUIOTHI PeaKIUy JUIsl TIOI0TPeBa BOJbI B 00LIEH cuCTeMe BBIPaOOTKH YHEPTeTHUECKOTro mapa. B
9TOM Ccllydae, PEaKUMOHHBIN y3el IHEPreTHYECKON MOJCUCTEMBI SIBISIETCS TEII00OMEHHBIM
AJIEMEHTOM C MCTOYHHUKOM TEIJIOTHI KAaK PE3yJIbTaTOM XMMHMUYECKON peakuuu (CpaBHUTE: B
OTHEBOM IIOJIOTpEBaTese TOXKE MPOTEKAeT XMMHMYECKas PEakKiusl - TOpeHue, WiIH OKUCICHHE,
TOILJINBA).

Takum 006pa3oM, B 3aBUCMMOCTH OT M3Yy4aeMOMH MOJCHUCTEMBI OAMH U TOT K€ AJIEMEHT
MOKET UMETh pa3Hoe HazHadeHue. Koren-yTwinzatop oxjaxaaeT HOTOK B TEXHOJIOTMYECKOU
MIOJICUCTEME, OH SIBJISIETCS TEIUIOOOMEHHBIM 3JIEMEHTOM. B sHepreTudeckoil mocucTeMe KoTe-
YTUJIN3ATOP BbIpa0aThHIBAET NAp U IOTOMY OH - DHEPIE€TUUECKUN JJIEMEHT.

Onementsl XTC, kinaccuduuupoBaHHble HO UX Ha3HAUYEHUIO MOTYT OBITh COBMEIIECHHI B
OJTHOM yCTPOMCTBE, HallpuMep, B peakTope-peKTH(HUKaTope, rae OAHOBPEMEHHO MPOUCXOIAT U
XUMHUYECKOe MpeBpalieHre (PEakMOHHBINM JJIEMEHT), U KOMIIOHEHTHOE pa3/ieJieHHe CMECU
(MaccoOOMEHHBIN IEMEHT).

HecMmoTpsi Ha OTHOCUTENBHOCTH NMPU3HAKOB Ha3HaueHus snneMeHToB XTC, nmpoBeaeHHas
KJaccu(UKaIUs 3JIeMEHTOB MO3BOJISIET MPOBOIUTH UCCIIEIOBaHUS 00JIee CHCTEMATHYHO.

Knaccuduxamisi csizeii (morokoB). [Totokn XTC, cs3bIBarolye ammapathbl (CBSI3U MEXITY
AIIEMEHTaMHU ), KJIACCU(UIUPYIOT MO UX COAECPKAHUIO.

Mamepuamhvle nomoxku TIepeMENIalOT  BELIECTBA [0  TPyOONpoBOJaM  Pa3IMuHOTO
Ha3Ha4YeHUsI, C IOMOIIbIO TPAHCIIOPTEPOB U IPYTUX MEXaHUUYECKUX YCTPOMCTB.

OHepeemuteckue nomoku TIEPEHOCAT DHEPTUI0  JTI000r0 BHUAA: TEIUIOBYIO, CHUJIOBYIO,
AJIEKTPUYECKYI0, TOIUIMBHYIO. TemsoBas 3Heprus W TOIJIUBO JUIsl SHEPIeTUUYECKUX SJIEMEHTOB
nepealoTcs 0OBIYHO MO TpyOOmpoBoAaM (map, ropsiuie MOTOKH, FTOPIOYUE Ta3bl U JKUIKOCTH),
CUJIOBasi SHEpPrus - Takke 1o TpyOompoBojgaM (B BHIE Ta30B TMOJ [aBJICHUEM) WU
MEXaHMYECKUM TyTeM uepe3 BaJl JABHraTesnei u apyrue mpuBojsl. [IpoBona, cumoBble kabenu
NEePEatoT JIEKTPUUECKYIO SHEPTHIO.

HUnghopmayuonnvle nomoxku MCHONB3YIOTCS B CUCTEMax KOHTPOJS M yHpaBICHUS
npoueccaMd U TPOU3BOACTBOM. Kpome »3ieKkTpuuecKuxXx MNpPOBOJAOB JIJsi ITOW I€lH
CIYy>KaT KamuJJspHble TPYOKH B THEBMATHYECKUX CUCTEMaX.

Crpykrypa cBaseil. IlocienoBarenbHOCTh MNPOXOXKAEHUS TOTOKOB 4Yepe3
snemeHThl XTC ompenesiseT CTPYKTYpyY CBsA3ed U obecneunBaeT onpeaeeHHbIe YCIOBUS
paboThl 31eMEeHTOB cucTeMbl. OCHOBHBIE TUIBI CTPYKTYpPhl CBA3€l MOKa3aHbl Ha pucC. 2,
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r7e NpsIMOYTrOJIbHUKAMHU MPEACTABICHBI 3JIEMEHTHI, @ JUHUSAMHU CO CTPEIKaMHU - CBSI3H U
HamnpaBJI€HUs MOTOKOB.

Ilocnedosamenvnas cesa3p (cxema/ Ha puc. 2). [loTox mooyepeaHO HPOXOAHUT
annapathl. [IpuMmensercs B nepepaboTke ChIPbs MOCIEI0BATEIbHBIMU BO3IEHCTBUAMU Ha
HEro W ISl yIpaBJICHHS NMPOILECCOM MyTeM HEOOXOAMMOTO yHPaBISAIONIET0 BO3ACHCTBHS
Ha KaXJ bl 2JIEMEHT.

Pazeemenennan ceasb (cxema 2 Ha puc.2). Ilocime npoxoxaeHUsT HEKOTOPOIO
SJIeMEHTa MOTOK pa3JelsieTcs, U Jaliee OTAeNbHble MOTOKH MOJBEPTraloTcs pa3zHbIM
cxeMmaM BozjaeicTBHs. Mcrnonb3yeTcs A MoJydeHUs: pa3HbIX MPOIYKTOB.

Ilapannenvnas ceazv (cxema 3 Ha puc.2). PazneneHue motoka HNPOUCXOIHUT Ha
BpeMs, MIOKa €T0 OTIEJIbHbIC YaCTH MPOXOASAT pa3jIuyHbIe CTAIUU MpOoLecca, MOCIe Yero
ob0benuustoTcs. I[lpuuMH HCHOJB30BAHUA JAHHOW CTPYKTYPBHl CBSI3M MOXET OBITh
HecKoJNbKOo. OnHa W3 HUX MPOJUKTOBAHA OTPAHMYEHHON MOIIHOCTHIO HEKOTOPBIX
afnmnapaToB; OpraHu3ys Ipolecc TakuM o0pa3zoMm, o00ecneduBalOT CYMMapHYIO
NPOU3BONUTEIBHOCTh  BCeW  cucTemsbl. Jlpyras  TOpuUyYMHA -  HCIOJb30BaHHE
NepUOJUUECKUX CTaauil € HempepslBHOM Ipouecce. B »3ToMm ciiydae oOAuH U3
napajuleNIbHBIX amnmapaToB TOCTOSHHO pabotaer. [locne 3aBepuieHust ero pabouero
[UKJIa MOTOK MEPEKIIYaloT Ha APYroil ammapar, a OTKJIIOYEHHBIH MOATOTaBIMBAIOT K
odyepemHoMy pabouemy mukny. Tak QyHKIUOHHPYIOT ajcopOepbl ¢ KOPOTKUM CPOKOM
cnyk0bl copOenrta. I[loka B OJHOM M3 HUX HPOUCXOIUT MOTJOLIEHHUE, B JPYrom
pereHepupytoT copoent. Eie onHO Ha3HaueHUE MapajiieJbHON CXEMBbl 3aKIIOYAETCS B
pe3epBUPOBAHUM Ha ciydaill BBIXOJAa M3 CTpPOS OJHOrO M3 ammapaToB, KOTrJa Takoe
HapylIeHHEe MOXET MPUBECTH K PE3KUM YXYIIICHUAM pabOThl BCEW CHUCTEMBI U Jaxke K
BO3HUKHOBEHHIO aBapuUilHOro cocTosHus. Takoe pe3epBUpPOBaHHE e€IIe€ Ha3bIBAIOT
«XOJIOJTHBIMY («TOpsidee» pe3epBUPOBAHKNE 00YCIOBIEHO MEPUOIUYHOCTHIO MIPOIECcCa).

06600Has c653b, UMK Oatinac (cxeMbl 4 u 5 Ha puc.2). YacTh MOTOKa MPOMYCKAOT B
o6xon anmapara. Takas cxeMa HMCHOJIB3yETCS B OCHOBHOM Ui YIPABJICHHS MPOLECCOM.
Hanpumep, ycnoBus mnepenayud TEMIOTHl B TEMIOOOMEHHHKE CO BPEMEHEM MEHSIOTCS
(3arpsi3HEHNE NOBEPXHOCTHU, MU3MEHEHHE HArpy3kH), MO HEOOXOJMMBIE TeMMEpaTyphl
MOTOKOB TMOJJAEPKUBAIOT OalimacupoBaHHMEM HUX MHMO TemilooOMeHHUKa. Benuuunny
Oaiinaca (3 ompenensioT Kak JOJI0 OCHOBHOIO MOTOKA, NPOXOJSIIEro MUMO almaparta:
(B ~ V5/Vo(0603HaueHNs TOTOKOB MOKa3aHbl Ha puc. 2). Paznuvarot npoctoii (cxema 4) u
CIOXHBIN (cxema 5) Gaifmachl.

Obpamnas cea3v, wnn peyuxn (cxembl 6-9 Ha pwuc.2). YacTh moToka mocie
npoxoxaeHuss odepennoro snemeHta XTC Bo3Bpamjaercs B Hero. UYepes ammapar, B
KOTOPBIA HampaBiseTcs peuuka Vp, NpoXoAuT Oonpliui moTok K MO CpaBHEHUIO C
ocHOBHBIM Vo,rak 4to V=Vo + V,. OTHOIIEHHE NPHUPAILEHHOTO U OCHOBHOTO MOTOKOB,
Ha3bIBAIOT KPATHOCThIO mUpKynsuuu: Kp =V/NVo. Eciu BeIXOmAmui W3 anmaparta HOTOK
pa3BeTBIsETCS, U OJIHA €ro 4YacTh 00pa3yeT oOpaTHYIO CBsA3b (cxema 6), TO Takas CBS3b
COBEpIIACT MONHbIU peyuksi, - COCTAaBbl BBIXOJSLIET0 M PEUUPKYJIUPYIOMIETO MOTOKOB
OJIMHAKOBHI.
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Puc. 2.CB31 B XMMHKO-TE€XHOJIOTHYECKOIi cucTeMe:
| - mocnenoBatenbHas; 2 - pa3BeTBICHHAs; 3 - MapauienbHast; 4, 5 - o0BoaHas (Oaiinac) mpocras
(4) u cnoxnas (5); 6-9-o0parHas (peUNpPKYISIUOHHAS): PELUKI NOJHBIN (6. 9) M PpaKIOHHBIH
(7, 8): mpocroii (6) u cioxusiii (9); P - cucrema pasaencHus

Takyio cxemMy HCHONB3YIOT IS YHpaBJICHHS TPOIECCOM, CO3IaHus Oiaro-
OPUSTHBIX YCIOBUN s ero mpoTekaHus. Hampumep, B HEMHBIX pEaKIUSIX CKOPOCTh
IpeBpalieHUs] BO3pACTAaeT MO MEPe HAKOIMJICHUS MPOMEKYTOUHBIX aKTHBHBIX PaJMKaIOB
M, €CJIU YacTh BBIXOJHOTO MOTOKA, COJIEPKAIEeTroaKTHUBHBIE paJUKalbl BEpHYTh Ha BXOJ
peaxkTopa, TO IpeBpalieHne OyaeT HHTEHCHBHBIM C CaMOr0 Havaa.

BosBpar (peyuxn) 4acTu KOMIOHEHTOB BO3MOXKEH MOCIE CUCTEMBI pa3aeneHust P (cxema
7). Dto - ¢paxyuonnvii peyuxn (Bo3BpamiaeTcs (paxims MOTOKa), KOTOPBIA IIMPOKO
npuMeHseTcs Uit Oojiee MOJHOTO HCMONb30BaHUS ChIphsi. B cuUHTE3e amMMmuaka B peakTope
npeBpamiaercss okoigo 20% azotoBojgoponHoit cMecu. Ilocie oTaeneHus TPOIyKTa
HENPOpPEarupoBaBIIUe a30T U BOAOPOJ BO3BPAILIAIOT B PEAKTOP, TAKMM 00Opa3oM JOCTUTaeTCs
MIOJTHOE TPEBpaIleHHe MCXOTHOTrO BemlecTBa. PPaKIMOHHBIM PEHUKI MPUMEHSIOT TaKXKe IS
MOJTHOTO HMCIOJB30BAaHUSI BCIIOMOTATENbHBIX MaTepuanoB. B TOM jxe MpOU3BOACTBE aMMHaKa
a30TOBOJIOPOJHASL CMech Toiydaercssi ¢ OompmmM coxpepkanuem CO2. Ero abcopOupyror
pacTBopoM MoHO3TaHONaMuHa (MDA), KOTOpBI OBICTPO HACHIIMIAETCS JUOKCHIOM YTIepoja.
Haceimennsiii pactBop MDA pernupkynupyetr depe3 aecopbep, rae oraensercs or COz, u
BOCCTaHOBJICHHBIM BoO3Bpariaerca B abcopOep. K ¢pakimoHHOMY peruKiIy MOXXHO OTHECTH
cxemy 8. CBexast cMeCh HarpeBaeTcsi B TEIUIOOOMEHHUKE TEIUIOTON BBIXOJSINErO U3 peakTopa
NoTOKa. PerupkyaupyeT TerioBas (Gpakiius MOTOKa (a HEe KOMIIOHEHTHas, Kak B CXeme 7).
Cxembl 6-8 TpeICTaBISIOT MPOCTOM PEIUKII, a cCXeMa 9- CIIOKHBIH.

[IpuBeneHHbIC BBINIE TUIBI CBA3€d MPUCYTCTBYIOT MpakThuecku BO Bcex XTC,
oOecrieunBasi HEOOXOAMMBIE YCIOBHS €€ (PYyHKIIMOHUPOBAHHSL.

4 UnocTpaTUBHBIN MaTepuaJ:

- TaOJIMIIBL,

- npesenraius Microsoft Power Point.
5.Jluteparypa:

OCHOBHASI:

HA PYCCKOM fI3bIKe:
1.)Kakuposa, H. K. OcHoBbI (papmanieBTHUECKOM OHOTeXHOI0rHU: yued. nocodue / H. K.
Kaxuposa, H. K. baitzonnanos, 3. b. Cakunosa. - Anmatsr: M3n-so KasHMY, 2008. - 256 c.
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2.Kakuposa, H. K. O6mias xumuueckast rexnosiorus: yuaed. mocobue/ H. K. Kakupona.; Pek.
VYueb.-metoguya. CopetoM yH-Ta uM. C. JI. Achenausiposa. - Anmatsi: DOBepo, 2013. - 119 c.
3.AcmipbexoBa A.Jl., Opnabaesa C.K. IIpomblinuieHHBIE CLIOCOOBI TIOTY4YEHUS JICKAPCTBEHHBIX
cpeactB. Jlaboparopusiii mpakTukyM-IIIsiMkenT.- 2016-200c.

HA Ka3aXCKOM Si3bIKe:
1. Xumussik TexHosorust Herizaepi: okynslk / bl. K. Toiibaes [xk. 6.]; KP BFM. - Anmarsr:
JKIIIC PIIBK "Hayip", 2011.-296 6er. - (KP XKorapbl 0Ky OpbIHIAPBIHBIH KaybIMIACTHIFHI).
2.XUMUsl OHJIPICIHIH HETI3Ti MPOLEeCTepl MEH ammaparrapbl: 3epTXaHAIBIK MPAKTUKYM: OKY
kypaunsl / L. . HypceitiToB. - Anmatel: 9Bepo, 2014. - 140 Ger. c.
3. OpnadaecBa C.K., AcunpbekoBa A.J[. Jlopimik 3artapapl amynblH OHAIPICTIK omicTepi. -
3epTxaHaiblK MpakTUKyM. - [IIeiMkenT. - 2019 xk. -1806.

HA AHIJIMHCKOM SI3bIKeE:
Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

3JIeKTPOHHBbIE PeCyPChI:

1.Ycmanosa, M. b. Kanmel xumus [DneKTpoHHBIN pecype]: oky Kypainsl / M. b. Ycmanosa. -
OnekTpoH.TekcToBbIe AaH. (19,1 MB). - Ockemen: "Mynberumenus 3eprxanacer”, 2007. - 51, onr.
nuck (CD-ROM).
2.AcunbbekoBa A.Jl., Opnabaesa C.K. [IpoMbInuieHHbIE CTIOCOOBI TIOJYYECHHS JIEKAPCTBEHHBIX
cpeacts.  Jlabopatopubiii  mpakTtukym-llbiMkenT.-2016-2nexTpon.TekcToBeie  1aH.(4,00
Mb).2021.-200c
3.0pnabaeBa C.K., AcwibbexoBa A.Jl. Jlopumik 3arTtapabl amxyIblH OHIIPICTIK omicTepi. -
3eprxaHaiblK MOpakTUKyM. - IlIeimkent. - 2019 k. - DnekTpoH.TekcToBble AaH.(4,00
Mb).2021.1806.

duaekTpoHHble pecypebl BUILL
Onekrponnas oudanoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecryOmukaHcKkas MEKBY30BCKas JIeKTpoHHast onbanoreka (PMOB) — http://rmebrk.kz/
Ludporas dudmmorexa «Aknurpressy - https://www.aknurpress.kz/
DrexkTponHas oubmmoreka «dmurpady - http://www.elib.kz/
Onurpad - nopran MyJIbTUMEIUHHBIX yueOHnKoB https://mbook.kz/ru/index/
SBC IPR SMART https://www.iprbookshop.ru/auth
uH(popMalMOHHO-TIpaBoOBas cucreMa «3aHy - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/
6.KonTpoabsubie Bonpocsl (o06paTHas cBsa3b Feedback):
Hepapxuueckas opraHu3aiusi TEXHOJIOTUYECKUX MPOIIECCOB.
Kakwue ycnoBus BeieHUs] XUMHUYECKOTO MPOIIecca Ha3bIBAIOT ONTUMAIbHBIMU?
W3 kakuX OCHOBHBIX CTaJHI CKIIaJbIBAETCS XUMHKOE ITPOU3BOJICTBO?
CTpyKTypa XMMHUYECKOIO ITPOU3BOJCTBA
Xapakrepuctuueckue obo3Hauenns XTC.
Hepapxuueckas ctpykrypa XTC.

ouhkwnE

Jlexusa Ne§
1. Tema: IlepepaboTka HehTH, MPUPOJHOTO U CUHTETUYECKOTO ra3a. XuMudeckas nepepadoTka
YIJIs ¥ IPOJIYKTOB €ro ra3u(uxanuu
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2. Heab: ¢opmupoBaHue y oOydyaromMxcsi 3HAHUN O (PU3MYECKUX M XUMHUYECKHUX CBOMCTBAxX
TOILJIMB, UX METOJIaX MepepaboOTKH, COCTaBA.
3. Te3ucekl Jekuun
Ilnan Jexkuuun:
Kunkoe tormnpo. OO1as XxapakTepUCTHKA TOTUIUBA.
CocraB HedTH.
Knaccudukanus HeTAHBIX POTYKTOB.
ITepepaboTka HedTH.
[Tpon3BoICTBO U MepepabOTKa ra3000pa3HOTO TOILINBA.
6. OOmume cBeneHus O TOILUIUBE
7. Xumundeckas nepepadoTka TBEpJOro TOIUIUBA
8. Tasu¢uxamus Tornmmpa.

arwONE

ITpumepno ¢ 30-X T0/10B HBIHEIIHETO CTOJIETUS U3 HEPTH HAPsLY C Pa3IMYHBIMU BUAAMU
TOIUIMBA M CMAa30YHBIX MaceJl HAa4YHHAIOT TPOU3BOAWUTH MPOAYKTHL, HEOOXOAWMBIC JUIS
XUMHUYECKON NMPOMBIIUIEHHOCTH: 3THJICH, MPOIWIEH, OyTaHbl, OyTHiIeHbl, (peHos, 6eH301 U T. 1.
Hedrenepepaborka peBpaaeTcs B CIIO’KHEHUIITY IO oTpacib HUHYCTPUH -
OPOMBIIIIEHHOCTH HEeQPTEXUMHUYECKOTO CHUHTE3a. 3aBojbl
HEPTEXMMHYECKOTO CHHTE3a - 3TO MPEANPHUATHS, OCHAIIICHHBIE COBPEMEHHBIM 000PYI0BaHHEM C
BBICOKO CTENEHBI0 aBTOMATH3alUY, Ha KOTOPHIX U3 HEPTU MOIY4aroT pa3JInyHble BUJbI TOILUIUB,
a TaKXKe ChIPbE JUTS TIPOM3BOJICTBA TUIACTHYECKUX MACC, CHHTETHIECKUX KaydyKOB, XUMHYECKUX
BOJIOKOH, MOIOIIUX CPEJICTB U T. [I.

Cocras u cBoiicTBa HedTH

Hedtp - Mmacnsnucras xuakocTh, Oojee Jierkas, 4yeéM BOJa, HMMEIOIIas OKpPAacKy OT
CBETJIO-KENTOW JO0 TEeMHO-KOPUYHEBOM M mouyTH uepHOH. HedTh cOCTOMT B OCHOBHOM U3
yraepoaa (85-86%) u Bogopona (12-14%), xoTopble cBS3aHBI MEXAy c000i B pa3zHOOOpa3HbIE
XUMHYECKHE COCIMHEHUS - YIIIeBOAOponbl. [loMumMo yriieBomoposoB B HEPTSIX B HEOOIBIINX
KOJINYECTBAX COJEPXKATCS BEILECTBA, COAEp)KAIMe KUCIOPOX, a30T, Cepy M MEXaHWYECKHE
IPUMECH.

Veneeooopoonas wacme nHedrelr cocTouT u3 mapaduHOBBIX (TpenenbHbix) CnHan+z,
Ha(TEHOBBIX (LIUKINYECKHE YTIEBOJIOpOAbl C¢ obmed ¢opmynoit CnH2n) u apomaTuueckux
yraeBoaopoaoB. Herpenenbusie yrieBoaopoas! CnHan, kak mpaBuiio, B HeQTAX OTCYTCTBYIOT, HO
COJIepXKATCS B TIPOIYKTAaX MX TMEPEPaObOTKH.

[Tapadunossie yraeBogopoas or CHsa no CsHio - razoobpasusie. OnHu
NPUCYTCTBYIOT B HE(PTSIX B PACTBOPEHHOM cOCTOsSHUH. [Ipm moObrde HedTH, KOTra NaBiICHUE
HEe(TH CHMXKAETCS, OHU BBIACISAIOTCS U3 Hee B BUJAE MOMYTHBIX Ta3oB. JXKuakue mapapuHOBbIE
yraeBonopoasl oT CsHiz no CisHssa cocTaBnsitoT OCHOBHYIO Maccy KUAKOM 4dacTu Hedred u
KHUIKUX (Ppakiuii, mojyyaeMbIxX pu ee rnepepadotke. Trepabie mapaguHOBBIE YTIIIEBOIOPOIBI OT
CmH34 w BbImie pacTBOpeHBl B HE(PTH W MOTYT OBITH BbIIeNeHB M3 Hee. HadreHoBble
yIJIE€BOAOPOABI MPEACTaBIECHbl B HE(TAX IVIABHBIM 00pa3oM MPOM3BOJHBIMU IMKJIONEHTaHA U
[UKJIOTeKCaHa.

ApomaTHyecKue yIIeBOJAOPOAbl CoAepKarcs B HEPTAX B OTHOCHTEIbHO HEOOJBIINX
KOJINYECTBAX B BUJE OCH30J1a U €r0 TOMOJIOTOB - TOJIyOJa, KCHUIIOJIOB.

B 3aBuCMMOCTH OT HpPEUMYIECTBEHHOTO COJEpXkKaHUsi B He(TAX yrIeBOAOPOAOB
Pa3IMYHBIX KIACCOB OHU IMOJPA3ACISAIOTCS HAa Mapa UHHUC TH € (OaKUHCKHE, IMOUHCKHE),
HapTeH-mapad uHOBBHI €, (TPO3HEHCKHE, CypOXaHCKHe), HapTeHo-
pomMaTuueckue (Mmalkonckue) mapaduHO-HapTEeHO-apOMATHUYECKHE
(HEeKOTOpbIE MAMKOTICKHE).
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Heyeneeooopoonas wacme HeTEel COCTOUT U3 CEPHUCTHIX, KUCIOPOTHBIX U a30THUCTBIX
COEIUHEHHU.

ITo comepkanuto cepbl He(TH MAETATCI HA MAaJTOCEpPHHCTHIE (KaBKAa3CKHe) C
conepkanueM cepbl 10 0,5% M MHOTOCEpHHUCTHIE, B KOTOPBIX Cepbl cCOAepKUTCs Ooiee
0,5%. Kucnopoansie coeAMHEHHS - 3TO HA()TEHOBBIC KUCIOTHI, ()EHOIBI, CMOJIUCTHIC BEIICCTBA.
[Tocneanue npuaaT HeHTHU TEMHYIO OKPACKy, pa3iaraloTcs U KOKCYIOTCS MpU HarpeBaHUU.

MuHepanbHbIe TPUMECH - 3TO MEXaHUYECKUE PUMECH, BOJIa, MUHEPAIILHBIC COJIH, 30J1a.

MexaHuyeckrue MpUMEcH - 3TO TBep/ble YAaCTHUIbI MECKa, TJIMHBI, BBIHOCUMBIC M3 HEIP
3eMJIM TTIOTOKOM J00bIBaeMoi HedTH. Boma B HepTH HAXOAUTCS B ABYX BUAAX: OTHAEIsAEMAas OT
He(TU NPU OTCTAUBAHUU U B BUJE CTOMKUX dMYJIbCUNA, KOTOPBIE MOTYT OBITH pa3pyLIeHbl TOIBKO
CHENHUABHBIMI METOJaMHi. MUHEpaJIbHbIC COJHM, HAMPUMEDP XJOPHUCThIE KaJIbI[MH U MarHHid,
pacTBOpeHBl B BOJe, coiepxaiueics B HepTH. 30j7a COCTaBIAECT B HEPTH COThIE U JaKe
TBICSIYHBIC JIOJU TIPOIICHTA.

CoctaB HedTu ompenenser ee (hU3MUECKHE CBOWCTBA, B YAaCTHOCTH IBET, IJIOTHOCTb,
TEMIIEPATYPHI, IPU KOTOPHIX OHA BOCITIAMEHSIETCS U 3aCTHIBAET, U JP.

IlBer HedTH HU3MEHSETCS OT CBETJIO-XKEJITOro J0 TEeMHO-KopuyHeBoro. IImoTHOCTb
GonpmuHCcTBa HepTeit mpu 20°C 0,83-0,97 r/cm®. Baskocts HedTel HEOMMHAKOBA M CHIILHO
YMEHBIIIAETCS C MOBBIILIEHUEM TeMIepaTypbl. TemrepaTypa 3acThIBaHUS KOJIEOJIETCS B IIMPOKHUX
npenenax - or 10 mo -20°C. OnHa xapakTepusyeT YCIOBHS, NPHU KOTOPHIX HEPTH TepsieT
tekyuecThb. Temnora cropanus Hedtu 39 800-44 000 xJx/kr.

[Mponyxtel mepepaborku Hedtu. [Ipu mnepepaborke HePTH NOMYHaAOT CIEAYIOIINE
OPOAYKTHI: TOIUIMBA JKHUIKHE M Ta3000pa3Hble, PACTBOPHUTENH, CMa30YHble Macjia, KOHCHU-
CTCHTHBIE CMa3KH, TBEpIble U TOJYyTBEPAbIE CMECH YIIEBOIOPOJOB (TlapaduHbI, LEPE3HH,
Ba3elMH U T. [.), HeQTsAHbIE OUTYMBl U TEKH, HEPTSIHBIE KHUCIOTBI M HUX TMPOU3BOJHbBIE
(MBUTOHA(THI, CYITB(POKHUCIOTH, XHUPHbIC KUCIOTHI W TIp.), WHAWNBUAYAIbHBIE YTICBOIOPOJIBI
(razooOpa3Hble U KHUJKHE - ITHIIEH, MPOMHIIEH, METaH, OEH30J, TOIYOJ, KCUIION), SBISIOLINECS
CBIPBEM JIJISI XUMHYECKOH MPOMBITTUIEHHOCTH.

Hedrsanbie >xuakue TOIIMBA MOAPA3AEISIOTCS HAa MOTOpPHBIE OEH3HMHBI, TPAKTOPHOE
TOIUIMBO, JM3EILHOC TOIUITMBO, KOTEJIBHOE TOIUIMBO, TOIUIMBO JUIS ~PEaKTUBHBIX U
TypOOpEaKTUBHBIX ABUTATEICH.

XKunkue TtomnmmBa MOTPEOISIOTCS B OTPOMHOM KOJHYECTBE, OCOOCHHO MOTOpHBIC
OCH3UHBI, KOTOPBIE TIPUMEHSIOTCS B MOPILIHEBHIX KapOIOPATOPHBIX JABUTATENAX C 3AKUTAHUEM OT
UCKpPBL. MOTOpPHOE TOIUIMBO HE JOJDKHO COJICpPX,aTh CEPHUCTHIX COCIWHEHUH, OpraHUYeCKHX
KHUCIIOT M JPYTHX BEIIECTB, KOTOPHIE BBI3BIBAIOT KOPPO3UIO METAIIOB, MPUMEHSEMBIX st
W3TOTOBJICHHS JBUTATENed U Taphl. OHU TOIKHBI OBITH CTAOWIIHHBI IPH XPAHCHUH.

bensunbl nMeIOT ompeneraeHHbIN (HPAKIMOHHBIN COCTaB, XapaKTepU3YIOIIUI Hadaao U
OKOHYAHUE KUTICHHS (ppakinii, MOTy4aeMbIX MMPU Pa3TOHKE OSH3WHOB B MHTEPBAJIC TEMIIEPATyp
25-200°C. JlaBieHUe HACBIIICHHBIX TApOB OCH3MHA, T. €. JaBJICHHUE MTApPOB, KOTOPOE MOXKET OBITh
HaJT )KUJKAM OSH3UHOM TIPU OTIPEJICIICHHBIX YCIIOBUAX, HE IOJDKHO OBITH BBINIE YCTAHOBJICHHOTO
npenena.

Baxxnass xapakrepucThka OEH3WHOB - WX aHTHJICTOHAIIMOHHBIC CBOMCTBA, WIH
JIETOHAIMOHHASI CTOMKOCTb.

ben3un B Hacrosimee BpeMsl HCIIOJIB3YeTCS [UIsi aBTOMOOWJIBHBIX JBUTATENCH W IS
JBUTATENell BUHTOMOTOPHBIX CaMOJIETOB (KapOropaTtopHbIX nBurateineit). Ilpu pabore Takoro
JBUTATEIII TOpIOYasi CMECh MapoB OEH3WHA C BO3AYXOM TOCTYMAeT B IWJIMHIAD JBHTrATels,
C)KMMaeTcs B HEM MOPIIHEM U MOJKUTAeTCs OT 3amalbHOM cBeuM (MCKphl). BHyTpu nummHapa
MPOIYKTHI, 00pa30BaBIIMECS TTPH TOPCHUU TTAPOB OCH3WHA, PACIIUPSIIOTCS W JIBUTAIOT MOPIICHB;
JBUKCHHE MOPIIHS MepeaeTcsi B XOI0BYIO YacTh MallMHBL. YeM CUIIbHEe C)KUMAaeTCsi CMECh B
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UWIMHAPE IBUTATENsI WU, KaK TFOBOPAT, YEM BBILIE CTENECHb €€ CXKATUs, TeM 3KOHOMHUYHEE
nBurarenb. YTo e OrpaHUYMBAET YBEIUYEHHUE CTeneHu cxkatus? Jlemo B TOM, 4TO mpu
YBEIMYEHUHU CTENEHU CKATUS HACTYNAeT TaKOM MOMEHT, KOTJla BMECTO CIIOKOMHOIO TOPEHHS
CMECH HACTyMaeT pe3Koe YBEJIMYEHHE CKOPOCTU pACHpOCTpaHEHUs IUIaMEHU B IIJIMHApE
JIBUTATENs. DTOT TPOIECC, MOJOOHBIN B3pBIBY, HAa3bIBACTCS JCTOHAIUCH; OH COIPOBOXKIACTCS
pPE3KUM CTYKOM B LMJIUHApE, MOSIBICHHEM YEPHOro IbIMa HA BBIXJIONE MaIIMHBL. Bce 3T0
NPUBOAUT K TOBBIIIEHUIO pacxoia TOIUIMBA, CHUXXEHUIO MOIIHOCTH JBUTATENS U
MPEKIEBPEMEHHOMY €r0 U3HOCY.

CxJIOHHOCTh O€H3MHOB K JICTOHALIMM XAaPAKTEPU3YETCS] OKTAHOBBIM YHCJIOM. Uem BbIIe
OKTaHOBOE YMCIIO O€H3MHA, TeM MEHbIIEe CKJIOHHOCTh €ro K JAETOHAIMH, T. €. JIydlle KayecTBO.
OKTaHOBOE YKCIIO - BeIMYMHA ycioBHAas. M300kTaH (2,2,4-TpUMETHINIEHTaH) TPOSIBISIET MayIO
CKJIOHHOCTh K TOPEHMIO C JE€TOHAalueH, W JUIsl Hero MPUHATO OKTaHOBOE 4uciio, paBHoe 100;
OKTaHOBOE YHCJIO K-T€NTaHa, Ype3BbIUAMHO CKJIOHHOTO K JIETOHAIMU, MPHUHATO cuuTath 3a 0.
OKTaHOBOE YHCIIO CMECU M300KTaHA C H-TENTAaHOM B 3aBUCHMOCTH OT COJEpKaHus B Hel (B %)
n300kTaHa Oynetr usaMeHsATbes oT 0 mo 100. OkTaHOBOE YHMCIO CMECH NMPUHUMAIOT PAaBHBIM
co/iepKaHuIo0 B Hel m3ooktaHa. Hampumep, ecam cmech coctout u3 70% wm3ookrana u 30% H-
renTaHa, TO €¢ OKTaHoBoe uucio paBHO 70. Jlnms ompeneneHus OKTaHOBOrO 4Ymciia OEH3MHA
CPaBHHMBAIOT B OINPEACIECHHBIX YCIOBHIX JETOHAIMOHHBIC CBOWMCTBA €r0 U CMECeil H300KTaHa C
u-rentaioM. beH3uH Oyner HMeThb OKTaHOBOE YHCIIO, COOTBETCTBYIOIIEE COJEPKAHHUIO
M300KTaHa B CMECH, Y KOTOpOH OJMHAKOBBIE C HUM JETOHAI[MOHHBbIE cBoMcTBa. Hampumep,
OKTAHOBOE UYHCIIO aBTOMOOMIBHEIX OEH3MHOB 78 O3Ha4YaeT, 4YTO OH OO0JagaeT TEeMH IKE
JIETOHAIIMOHHBIMA CBOMCTBAMH, YTO M CMECh, cocTosmas u3 78% n3ookrana u 22% H-renrTaHa.
BrimyckaroT aBHaniMoHHbIe OCH3MHBI ¢ OKTaHOBBIM unciioM 100 u Beimie. Yem BBIIE OKTAaHOBOE
YHCIIO aBUAIMOHHOTO OCH3MHA, TéM MEHBIIE €ro moTpedyeTcs mpu IMoJyere, U, Cle0BaTeIbHO,
MOXXHO YBEJIUYHUTH IOJE3HYI0 Harpy3ky camoiiera. OKTaHOBOE YKCJIO MOTOPHOTO TOIUJIMBA
MOBBIIIACTCS C YBEJIUYEHUEM COAEPKAHUSI B HEM M30MapaHOB U apOMaTHUECKUX COSTUHEHHIH.
Jnsi MOBBILMIEHUST OKTAHOBOTO YHCJIAa MOTOPHOTO TOIUIMBA NPUMEHSIIOT CMeCh O€H3MHA C
BBICOKOOKTAHOBBIMU KOMITOHEHTAMH - W300KTaHOM, M30MEHTAHOM, 3TUIOEH30JI0M U Jp. - WIU
N00aBISIOT K OCH3MHY aHTHICTOHATOPHI. B KadecTBe aHTUAETOHATOPA MPUMEHSIOT TETPadTHII-
ceuner; Pb(C2Hs)sa B cmecn ¢ OpPOMHCTBIM STHJIOM ¥ MOHOXJIOpHA(TAIMHOM (3THUIIOBAs
KUJIKOCTB ).

TpaktopHOe TOMINMBO - OOBIYHO KEPOCHH; KadeCTBO €r0 XapaKTEepHU3yeTCs TEeMH 3Ke
MOKA3aTeJSIMK, YTO U Ka4eCTBO OCH3UHOB.

JluzenbHOE TOIIMBO - KEPOCHH, Ta30Mjib, COJSIPOBBIM JUCTHILIAT; HCIONB3YEeTCS IS
MOPIITHEBBIX JIBUTATENIEH BHYTPEHHETO CrOpaHusl.

KotenbHoe TOMHMBO - Ma3yT U Apyrue HedTIHbIE OCTATKH.

TormnmBo ISl peakTHBHBIX JBUTATeNIed MPEICTaBISIET CO00H (Dpakiuio KEepOCHHA,
HCIIONIB3YEMYIO JIJISl BO3AYIIIHO-PEAKTUBHBIX IBUTATEICH.

K razoo0pa3usiM HE(DTSHBIM TOTIMBAM OTHOCSITCSI TIOMYTHBIE Ta3bl U Ta3bl, MOTy4yaeMbIe
pH nepepadoTke HedTH U HEPTETTPOTYKTOB.

CmazouHble Macia pasJesiioT Ha CJEAYIONIMe TPYNIbl B 3aBUCUMOCTH OT 00JIaCTH UX
MPUMEHEHUS: UHIYCTPUAIIbHBIE - BEPETCHHOE, MAIIMHHOE U Jp.; JUIsl IBUraTelield BHYTPEHHETO
CrOpaHus - AaBTOTPAKTOPHOE (ABTOJBI), aBUALMOHHBIE Maclia W Jp.; TPaHCMHCCHOHHBIC;
TypOUHHBIE; KOMIIPECCOPHBIE; NIl MapOBbIX MAIIMH — IMJIMHAPOBBIC; Maclia CIeHUaTbHOTO
HasHaueHus. KadecTBO macen XapakTepH3yeTcsi CMa3bIBAIOIICH CIOCOOHOCTHIO, BSI3KOCTHIO,
TEeMIIEpaTypaMH 3aCThIBaHUS M BCHBIIIKH, IUIOTHOCTHIO, COAEpPXKaHHEM BOJbI, KUCIOTHOCTHIO,
KOKCYEMOCTBI0, 30JIbHOCTBIO, CTA0MIILHOCTBIO.
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IlepepaboTtka HedTH - BecbMa CIOXHBIA TPOLECC, KOTOPOMY  IPEIIIECTBYET

crenuanbHas ee MoAroToBKa.

Metoabl nepepaboTKu HeTH W OCHOBHBIC ammaparbl. MeToabl mepepaboTKu HedTu
MOJKHO Pa3JIeIuTh Ha JBE rPYyMIbl: (PU3HMUECKUE U XUMUYECKHUE.

@usznyeckue METoAbl NepepadoTku He(TH OCHOBAHBI HA HCIOJIB30BAHUU Pa3IM4YUi B
(Gu3nyecKkux CBOMCTBAaxX BEIIECTB, BXOASALWMX B cocraB Hedtu. Hampumep, ogHM H3 HHX
3aTBEPJEBAIOT WM KPHUCTAIU3YIOTCS MpH Oojiee BBICOKUX, JApYyrue Mmpu Ooiee HHU3KUX
TeMIIepaTypax, OJHU PAaCTBOPSIIOTCA B KaKMX-JIMOO PAaCTBOPHUTENSX JIydlle, 4YeM ApPYrue, U T. 1.
Ecnu narpeBath He(Th, TO MO Mepe IMOBBIIICHUS TEMIIEPATypbl U3 Hee OYyIyT HCHapsThCs
pasnuyHble NpoAykThl. CHavana u3 He(pTH OyIyT YJIETy4dMBAaThCS T€ MPOAYKTBL, KOTOpBIE
3aKHIAIOT U MCTIAPSIIOTCA TpU 00Jiee HU3KUX TeMIIepaTypax, 4eM Te, KOTOpbIe KHUIIAT pHu Ooee
BBICOKUX TeMmIleparypax. Takoil mpolecc Ha3bIlBaeTcs MeperoHkoi Hedru, u cpenu Gpusnueckux
METOZOB OH TMOJYyYHJI HauOoJIbIIee paclpoCTpaHeHHE. XUMHUYECKHE PEaKIK MpH (PU3HUECKUX
METO/axX NepepaboTKu He(hTH HE IPOTEKAIOT.

XUMHUYECKUE METO/IbI TepepabOTKH OCHOBAHBI HA TOM, YTO MO/ BIUSHHEM TEMIIEPaTyphI,
JIABJICHUs], KaTaJllM3aTOpOB YIJIEBOAOPOABI, coiepxamuecss B HepTH M HePTEeNpoayKTax,
npeTepreBaloT TiayOouailine XMMUYECKHE TMpeBpalieHus. B 3TUX mporeccax MpoTeKaer
MHOXECTBO XMMMUYECKUX pEakLuii, B pe3ysbTaTe KOTOPbIX OOpa3yOTCs HOBBIE COCIAMHEHMS,
HOBBIE MTPOJYKTHI.

Karanutnueckuil KpeKUHr. DTOT BHJ KPEKHHra IMOJIY4HJI OOJIBLIOE paclpoCTpaHEHHUE.
OO0pyHO OH mpoBomuTcs mnpu Temmeparype 450-500°C u arMmochepHOM [aBICHUH B
HPUCYTCTBUH KAaTaIU3aTOPOB.

Pudopmunr. PudopmuHrom HazpiBaeTcsi OJWH W3 BUAOB KPEKHHTA, OTJIMYAIOIIUICS OT
0OBIYHOT'O KPEKHWHIa UCHOIBb3yeMbIM ChipbeM. [Ipu pudopmMuHre B KauecTBe ChIpbsl HCHOIb3YIOT
HU3KOOKTAHOBBIE OCH3WMHBI, MJIHM JIMTPOHMHBI, M3 KOTOPBIX IOJIyYaIOT JHOO BBICOKOOKTAHOBBIC
OEH3MHBI, TM00 ChIPHE TSI XUMHUECKOW TPOMBILIICHHOCTH. JTOT NPOIECcC JaeT BO3MOXKHOCTb, €
OJTHOW CTOPOHBI, YBEIMYUTH OKTAHOBOE YUCIIO OCH3MHOB MEPETOHKH HE(PTH, TEPMHUUECKOTO U
KaTaJIMTUYECKOr0 KPEKUHTa, ¢ APYTOH - MOJyUYUTh ChIphE JUIsl XUMUYECKON IMPOMBIIITIEHHOCTH.
OuncTka HEPTENPOTYKTOB

OudncTka - 3aBepuIaonas CTaaus IPOU3BOJACTBA MOTOPHBIX TOIIJIMB M CMa304HbIX Macell.

CymiecTByIOT XUMHUYECKHE B (PU3UKO-XUMHUYECKHE METO/IbI OUUCTKH HE(DTEPOTyKTOB.

K xumuueckum MeTosraM HpPUHAATIECKUT OYMCTKA CEPHOM KUCIOTOM M 00paboTKa BOJOPOJIOM -
THJIPOOYHUCTKA, K (PU3NKO-XUMHUECKUM METOAAM - aJICOPOIIMOHHBIE U aOCOPOIIMOHHBIE CITOCOOBI
OUYHUCTKH.

MeTtobl TepepaOOTKH ra30B MOYKHO Pa30UTh HAa TPU IPYIIIbL:

1) mpsiMoe HCHOJNb30BaHUE BEIIECTB, BXOJAIIMX B COCTaB ra3oB, NMPUCOCAMHEHHUEM K HUM
KHCIopoja  (OKWCIeHue), XJopa (XJOpUpoBaHUE), BOABI  (TUApartaius), BOAOPOJA
(ruzpupoBaHue), OTHATHEM BOJIOpOJA (IETUAPUPOBAHME), HPUCOECTUHEHHEM K MOJIEKyJaM
rpynn -CHs, -C2Hs u ap. (ankunupoBaHue), U3MEHEHUEM CTPYKTYPBI MOJIEKYJI (M30MepH3alus),
COEJJMHEHNEM MHOTHUX MPOCTHIX MOJIEKYJ B CJIOXKHbIE (OJTUMEpHU3aLys) U T. 1.;

2) KpeKHHI YTJIEBOAOPOAOB, BXOJSIMIMX B COCTaB Tra30B, MAJS IOJYyYEHHs HENpeAeTbHBIX
YTI€BOA0POAOB (011e(hUHOB);

3) KoHBepcHsS - B3aUMOJIEHCTBHE C BOJSHBIM HApOM JUIA TOJMyYEHHsS OKHCH Yriepona u
BOJIOPOJIA.

Knaccudukanus u cocraB TorumB. Bce TommBa MOXHO pasfeluTh MO arperaTHOMY
COCTOSIHUIO Ha TBEpJble, KUJKHE U ra3000pa3Hble, a MO MPOUCXOKICHUIO Ha €CTECTBEHHBIE U
HCKYCCTBEHHEIE.
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EcrecTBeHHBIE TOIIMBA: TBEpAbIC- YIJIH, APEBECHHA, CIAHLBI, TOp(; kuakue - HedTh;
ra3o00pas3Hble - MPUPOIHBIC U MTOMYTHBIE Ia3bl.

HckyccTBeHHBIE TOILIMBA TOIYYal0T IJIaBHBIM 00pa3oM Ipu mepepaboTKe eCTeCTBEHHbBIX
TomMB. TBepible MCKYCCTBEHHBIE TOIUIMBA - KOKC, MOJYKOKC, APEBECHBIM YTroiib; >KUIKUE -
OEH3UH, KEPOCUH, JIMTPOMH U Jp.; ra3000pa3Hble - T'€HEpaTOpHbIE Ta3bl, KOKCOBBIM ra3, Irasbl
nepepaboTku HePTH u 1Ip.

VYrim - OIMH W3 OCHOBHBIX BMJIOB TOIUIMBA — CIIy)aT HCTOYHUKOM IIOJTYYEHMS
MCKYCCTBEHHOI'O TOIUIMBA U XUMHUYECKOTO ChIphbsi. CYIIECTBYIOT CIIEIYIOIINE OCHOBHBIE METObI
nepepabOTKU yIiel: KOKCOBaHHUE, TOTYKOKCOBAHUE M Ta3u(UKALIHSL.

KokcoBanue yrneil 3akiiodaercs B HarpeBaHud yriied Oe3 JoCTyma Bo3Ayxa IIpH
temneparype 900-1100°C. B pesynbrare KOKCOBaHUS IOJY4YarOT TBEPHAbIM MPOAYKT - KOKC,
KUJKUE TPOIYKTHl - KAaMEHHOYTOJIbHYIO CMOJYy, CBIpOM O€H30J, HAaJICMOJBHYIO BOIY,
ra3000pa3Hblil MPOIYKT - KOKCOBBIN T'a3.

Kokc - maToBO-uepHBI TBEPAbIM MOPUCTHI Marepuayi. Ero wucmonb3yroT TriaBHBIM
0o0pa3oM B METAJUTyprHH, a TaKXke A ra3u(uKaiiy, B MPOU3BOACTBE KapOHIa KalbIUsl U
JIPYTUX IPOAYKTOB.

KamenHoyronpHast cMouia - BSI3KHiA, Oosiee TSKEIbIi, 4eM BOJa, YepHO-OyphIid MPOAYKT
co crnenupUYeCKUM 3amaxom, coaepkamuid okoso 300 pasHooOpas3HbIX BemiecTB. M3
KaMEHHOYTOJIbHON CMOJIbI M3BJIEKAIOT OEH30JI, TOIYOJ, KCHJIOJBI, (PEHOJI, KPE30Jbl, MUPUIIH,
HaTaNMH, aHTPAlleH U JPYrHe BEIllecTBa, HEOOXOMUMBbIC UIsi MPOM3BOACTBA IUIACTHUYECKHUX
Macc, XMUMUYECKUX BOJIOKOH U T. 1.

Cripoit GeH3011 - ToydyaeMas MpU KOKCOBAaHMHM CMECh, COCTOSAIIAsl U3 CEpOyriepoja,
OeH3071a, TOIy0J1a, KCUJIOJIOB U APYTUX BEIECTB.

Hancmonpnas Boma mpexactaBnseT co0oil cialblii BOOHBIA pacTBOp aMMHaka H
aMMOHMMHBIX cOJle. AMMMAK MOKET OBITh BBIJEJIEH U3 HAJCMOJIBHON BOABI U NMPUMEHEH IS
MIPOU3BOJICTBA YIOOPEHUI.

KoxkcoBblii ra3 - cmecs, cofeprkalias BOJOpPOJI, METaH, dTUJIEH, OKUCh YIJIepoa, a30T U
npyrue BemecTBa. [Ipu cKUraHUHM KOKCOBOTO Ta3a MOXHO MOJYYUTh TEIIO, OJIHAKO BEIIEeCTBa,
coJiepKalliecs: B HEM, MOTYT CIYXKHUTb CBIpb€M [UIsl XUMUYECKUX CHHTE30B U IOTOMY
MCIIOJIb30BaHNE KOKCOBOTO ra3a B Ka4eCcTBE NCTOUYHMKA TEIUIa HePallMOHAIBHO.

ChIpbeM JUIsl KOKCOBAHMS CITy’KaT KOKcytomuecs yriu (mapku K), koTopble pu BBICOKON
TEMIIEPAType XOPOIIO CIEKAIOTCs, JaBasi MPOYHbIN U MOPUCTHIN KOKC.

KokcoBanue. Jlyig oOCyIIeCTBIEHHS 3TOTO IIpolecca CiIyXkaT KOKCOBble Oarapew,
COCTOSIIIIME U3 pPsila KaMep, B KOTOPBIX Yrojib B OTCYTCTBHE BO3Ayxa HarpeBaercs a0 900-
1100°C.

IlepepaboTka KokcoBoro rasza. KoOKcOBBIM Tra3, BBIXOASIIMNA M3 KOKCOBOM Kamephl,
Ha3bIBAIOT NpsMbIM. M3 mpsMOro KOKCOBOrO ra3a BBIIEISAIOT KaMEHHOYTOJbHYIO CMOJY,
HAJICMOJIBHYIO BOJly, aMMHaK, O€H30J U €ro roMOJIOTH, HadTaaluH, CEpHUCTHIC U LUAHUCTHIC
COEJINHEHUSI.

laszudukanus TormBa - OJJUH U3 PaCIPOCTPAHEHHBIX MPOIIECCOB MEPEpadOTKU TOIUIMBA,
B pe3yJbTare KOTOPOTO M3 TBEPJAOrO TOIUIMBA MOJYYAIOTCS Tas3bl, MPEACTABISIOMINE COOOU
0e330JIbHOE TPAaHCTIOPTAOETFHOE TOTUTUBO U ChIPbE I XUMHUECKUX CHHTE30B.

lNasudpukanusa npoBonuTcs OoJblLIEH dYacTbiO B ammaparax - Tra3oreHeparopax, H
MoJlydyaeMble Ta3bl HA3bIBAIOTCS T'e€HEPaTOPHBIMHU. UTOOBI 3arpyKEHHOE B IeHEepaTop TOIUIMBO
MPEBPATUTh B Ta3, YEpe3 HEro MpOoayBalOT BO3AYX WM BoJAsHOH map. Ilpu 3TOM KHciaopon, co-
JepKaluiics B BO3[AyXe, WU BOJSHOM Map B3aUMOJEHCTBYET C YIJIEPOJOM TOIUIMBA U
o0Opasyercs OKHCh yIJiepoa.
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4 Ni1locTpaTUBHBINA MaTepuaJl:

- TaOJIUIIBI;

- npe3enranus Microsoft Power Point.
5. JIutepaTypa:
OCHOBHAaf:

HA PYCCKOM fI3bIKe:

1.Kakuposa, H. K. OcHoBsI (hapmanieBTHUECKOM OnoTexHOI0rHU: yued. mocodue / H. K.
Kaxuposa, H. K. baitzonganos, 3. b. Cakunosa. - Anmater: M3a-80 KasHMY, 2008. - 256 c.
2. Kakuposa, H. K. Obmias xumudeckas Texnosiorus: yuaed. mocobue/ H. K. XKakupona.; Pek.
VYu4eb.-metoauyu. CoBetom yH-Ta uM. C. JI. Achenausiposa. - Anmatsi: DBepo, 2013. - 119 c.
3.AcmibbexoBa A.Jl., Opnabaesa C.K. [IpombilieHHbIE CLIOCOOBI MOTYYEHHUS JIEKAPCTBEHHBIX
cpenctB. Jlaboparopusiid mpakTukyMm-IlIeimkent.- 2016-200c.

HA Ka3aXCKOM fi3bIKe:
1. Xumusnsik TexHosorust Herizaepi: okynslk / bl. K. Toiibaes k. 0.]; KP BFM. - Anmarsr:
JKILIC PITIBK "Hoayip", 2011.-296 6et. - (KP XKorapbl 0Ky OpbIHIAPBIHBIH KaybIMIACTHIFHI).
2.XUMUsl OHIIPICIHIH HETI3T1 MPOLECTepl MEH anmaparrapbl: 3epTXaHAIBIK MPAKTUKYM: OKY
kypaunsl / L. . HypceitiToB. - Anmatsl: 9Bepo, 2014. - 140 Ger. c.
3. OpnadaeBa C.K., AcunnbekoBa A.J[. Jlopumik 3artapapl anmynblH OHAIPICTIK omicTepi. -
3epTxaHaiblK IpakTUKyM. - [IIeiMkeHT. - 2019 xk. -1806.

HAa AHTJIMHCKOM SI3bIKE:
Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

3JIeKTPOHHBbIE PecypChl:
1.Ycemanosa, M. b. XKanmer xumus [DnekTpoHHBIH pecype]: oky Kypaisl / M. b. Ycmanosa. -
OnekTpoH.TekcToBbie AaH. (19,1 MB). - Ockemen: "Mynbetumenus 3eprxanacer”, 2007. - 511, omnr.
auck (CD-ROM).
2.AcunbbekoBa A.Jl., Opnabaesa C.K. [IpoMbInuieHHbIE CIOCOOBI TOMYYCHHS JIEKAPCTBEHHBIX
cpenctB.  Jlabopatopubeiii  mpaktukym-llbiMkent.-2016-OnexTpon.TekcToBeie  naH.(4,00
Mb).2021.-200c
3.0pnabacBa C.K., AcwibbexoBa A.Jl. Jlopiumik 3arTtapabl aixyIblH OHIIPICTIK omicTepi. -
3eprxaHaiblK NpakTUKyM. - I[lIeimkent. - 2019 x. - DnektpoH.TekcToBble AaH.(4,00
Mb).2021.1806.
duekTpoHHble pecypebl BUILL

DnekrponHas oudmuoreka FOKMA - https://e-lib.skma.edu.kz/genres
Pecny6nukaHckast MeKBY30BCKast aJIeKTpoHHas oubuoreka (PMOB) — http://rmebrk.kz/
[udporas oudaroTeka «Aknurpressy - https://www.aknurpress.kz/
DnexTpoHHas 6ubmnoreka «dmurpad» - http://www.elib.kz/
Onurpad - nopraj MyJIbTHMEIUHHBIX yuyeOHuKoB hitps://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(opMaIMoHHO-TIpaBoBas cucremMa «3aHy - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/
6.KonTpoabsHblie Bonpockl (o6paTHas cBs3b Feedback):

1. Ha3oBuTe OCHOBHBIE THIIBI M COCTaB HE(PTEH.

2. Kax ycTpoeHsl TpyOuaThie meqn?

3. Jlns 9ero cnykKuT peKTU(QHUKAIMOHHAs KOJIOHHA, KaK OHA yCTpoeHa?
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4. Kaxkue npoayKThl MOJy4YaloT MpH nepepadboTke HedhTu?

5. Uro Takoe OKTaHOBOE UMCiI0 OeH3uHa?

6. Kakoii mporecc Ha3bIBAIOT MeperoHkoi Hegru? Haueptute ero cxemy.

7. KakoBbI IpeUMyIIECTBAa XUMHUYECKUX METOJOB MepepadoTku HEPTH U HEPTEIPOAYKTOB
110 CPaBHEHHIO C MIEPEroHKON HeDTH?

8. Hanmmure oCHOBHBIEC peakIy, MIPOTEKAIOIINE IPU KPEKHUHTE.

9. C Kaxoii eNpI0 U KaKUM 00pa3oM MPOU3BOIAT OYHCTKY HeTenpoayKToB?

10. Kak MoxxHO Ki1accuduuupoBath TomimBa? M3 yero coctost TBepable TOIUIUBA?

11. B yem 3axmroyaeTcst mpouecc kokcoBanus? Kakue nmpu 3ToM mosry4aroT NpoayKThl?

12. Haueptute cxeMy nepepabOTKH KOKCOBOTO rasa.

13. Kakoii nporiecc Ha3bIBAIOT razupukanueit?

14. Ha3oBUTE OCHOBHBIE COCTABHBIE YACTH JPEBECHHBI.

15.B uem 3akirodaeTcst cyxas MeEperoHka japeBecHHbl? Kakue MNpoayKThl NpH 3TOM
MOJTy4arTcs?

JlexkusaNe9

1. Tema: TexHOI0rUsI OPraHNYECKUX BEIIECTB. TE€XHOIOTUS MOJUMEPHBIX MAaTEPUATIOB.

2. Heab: GopmupoBanne y oOy4arouuxcs 3HaHUM O (U3MYECKUX M XUMHUYECKUX CBOMCTBAX
OpPTraHUYECKUX BEILIECTBAX, MOJUMEPHBIX MaTepraliaX UX METOJax MepepadoTKH, COCTABA.

3. Te3ucel Jekuun

Ilnan gekuum:

1. IIpoayKTbI OCHOBHOTO OpPraHMYECKOT0 CHHTE3A.

2. TunoBble XMUMHYECKHE TEXHOJOTMYECKHE TMPOIECChl, NPUMEHSEMbIE B OpPraHUYECKOM
CUHTE3E.

3. Ilpou3BOJICTBO METAaHOIA.

4. TIpou3BOJCTBO dTAaHONA.

Oo1u1ee mpeacTaBIeHUE O BEICOKOMOJIEKYIISIPHBIX COCTUHEHHUSX.

CocraB 1 CBOKCTBA MOJIUMEPOB.

Merto/1bl CUHTE3a MTOJIUMEPOB.

TexHOonorus MmIaTHYECKUX Macc.

e L

IIpoaykThl W ChIpbe OCHOBHOTO OpPraHMYecKoro cuHTe3a. [IpomblnuieHHOCTH
OCHOBHOTO (TSDKEJIOT0) OpPraHWYEeCKOro CHHTE3a 3aHMMAeTCs MPOU3BOJICTBOM BaXKHEHIINX
OpPTaHMYECKHUX BEIIECTB, KOTOPBIC SBISFOTCS HCXOTHBIMH MaTepHajaMy (TPOMEXYTOUYHBIMH
NPOAYKTaMH) IJIsl OTy4YeHHUsT O0JIee CI0KHBIX OPraHNYECKUX COSIMHEHUH MM CaMOCTOSITENTEHO
NPUMEHSIOTCS B HAPOJIHOM XO3SIHCTBE.

[IpoxykTamMy OCHOBHOTO OPraHMYECKOTO CHHTE3a CIYXKAaT OTHOCHUTENIBHO MPOCTHIE MO
CTPOEHHMIO OpPTraHMYECKHE BEIIECTBA: YIJIEBOAOPOJIBI, CIUPTHI (METHJIOBBIA, STHIIOBBIN),
IbJeTUABl W KETOHBI ((opMalbIeTha, YKCYCHBIH albJeTHl, aleTOH), XJIOPIPOU3BOJHBIC
(IUXJIOpATaH, XJIOPHUCTHI BHHWI), KapOOHOBBIE KHCIOTHI (MypaBbHHAs, YKCyCHas) M HUX
NPOM3BOJHBIE (CIOXKHBIE J(HPBI, YKCYCHBIH aHTHAPHUI), IUCHOBBIE YIJIEBOJOPOABI U HX
pon3BoHbIE (OyTaaueH, XJIOPONpeH) U Ap.

B HauvanbHBIA TIepUOJ pa3BUTHS TMPOMBIIUICHHOCTH OPraHUYEeCKOTO CHHTE3a IS
NOJyYeHHsS. OPraHWYEeCKUX COCAWHCHUI NPUMEHSUIM TJIaBHBIM 00pa3oM pacTUTEIbHOE WU
KUBOTHOE CBIpbE (APEBECHHY JUISI TOJyYEHHs] YKCYCHOM KHCIOTBI, METHJIOBOTO CIIHPTA;
caxapuCThIe BEUIECTBA ISl IPOM3BOACTBA STHIOBOTO CITUPTA U T. 1.), @ TAKXKe MPOIYKTHI Iepe-
pabOTKN KaMEHHOYTOJIBHOM cMOIIBI (O€H30:1, TOIyol U np.). [lo3mHee B KayecTBe CHIPhS CTaJH
npuMeHsTh Kapoua kanpiws CaCz (muis nomydenus anerunena C2Hz) u reHepaTopHbie rasbl,
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co/iepXKallie OKHUCh YIJepoAa - OJHO U3 BAXKHEWIIMX HMCXOAHBIX BEHIECTB OPraHUYECKOIo
CUHTE3a.

JeruapupoBanue yrijieBoaopoaoB

I[Ipy neruapuUpOBaHUU TPOUCXOAUT PA3PbIB CBA3M MEXIAY aTOMaMu YIiiepoja H
BOZIOpPOJIa B MOJIEKYJIE YIJIEBOAOPOJAa U OTILICIUIEHHE BOAOPOAA OT MOJIEKYJIbl OPraHUYECKOIO
coenuHeHus. OOBIYHO 3TOT MPOLIECC MPOXOAUT MIPH BHICOKOM TeMIIeparype.

IIpou3BojacTBO aneTnjeHa Kpekunrom merana. Anerunes C;Hz - 6ecuBeTHbIH ra3 co
c1abbIM CBOEOOpA3HBIM 3allaxOM IpEACTaBIsieT co00i HEeHACHIIIEHHOE COeTUHEHUE C TPOHOMN
cBsa3bpro: HC=CH.

[Tomyuaror aretmien oOpaboTkoi mpu Beicokoi Temmeparype (10 1500°C) meTaHOBBIX
YIJIEBOJOPOJOB (METaHa, 3TaHa, a TAKKe CMECHU YTJIEBOJOPOJOB, HAXOJAIIUXCS B MPUPOTHOM
raze). Ilpy »>TOM MOPOUCXOAMUT AETHUAPUPOBAHUE MPEAENbHBIX YIJIEBOAOPOJOB U OHHU
MPEBPAIAIOTCS B AllETUJICH:

2CH4— HC=CH+3H2—Q
CoHe - HC=CH+2H.—Q

IIpoueccsl ruapupoBanus

MHorue npou3BOACTBA OCHOBHOTO OPTraHWYECKOr0 CHHTE3a OCHOBAaHbI Ha Ipolecce
rufpupoBanud. [mapupoBaHuUe - NPUCOCAUHEHHE BOAOPOAA K YIVIEPOACOEPKAIIUM
BEUIECTBAM C  BBbIJEJICHHMEM WJIM 0e3 BblACNEHUS BOAbl. Peakuumu TuapupoBaHus
AK30TEPMUUYECKHE, UIYT TOJIBKO B MPUCYTCTBUU KAaTAIM3aTOPOB U YACTO MPU 3HAYUTEIIHLHOM JIaB-
JICHUH BOZOPO/IA.

CunTte3 MeTHJI0BOro cnupra (Meranosaa). Merunoseiii ciupt CH3OH mnpexacrassieT
co00i1 OeclBETHYIO MPO3PAUYHYIO SAOBUTYIO KHUAKOCTH CO CIabbIM 3allaXxoM, CMEIIHUBAIOIIYIOCS C
BOJIOH B JIFOOBIX COOTHOIICHUSX. TeMIeparypa KUIeHHS. MeTUIIOBOTO ciiupTta 64,7°C, TutaBieHus
- 95°C, mutotaocThb 0,796 r/cm®.

B Hacrosiiiee BpemMsi OCHOBHOE KOJIMYECTBO METUIIOBOTO CHHUPTA MPOU3BOIST METOJIOM
CHUHTE3a M3 OKHUCHU yriepoaa M Bojaopoaa. [Ipon3BOICTBO CHHTETHUYECKOTO METHJIOBOTO CIHPTa
OTHOCHUTCSI K KPYNMHOTOHHAXHBIM  (MTPOM3BOISAIIMM  OOJBIIOE KOJUYECTBO MPOJYKTA)
MIPOU3BOJICTBAM OCHOBHOTO OpraHMYeckoro cuHre3a. OCHOBHAs peakiivs B CHHTE3€ METUIIOBOTO
crupra: CO + 2H2 = CH3OH + Q

I'uapaTauus yrijieBoiopoaoB

[Tpu ruapaTanuyu HeMpeaeabHBIX YTIEBOIOPOIOB (B3aUMOICHCTBUN BOJBI C ONepUHAMHA
B IIPUCYTCTBUH KaTalIM3aTOPOB) 00Pa3yIOTCs OAHOATOMHBIE CIIUPTHI.

Honyyenne 3THioBOro cnupra. Ituiosslii cupt C2HsOH kunut npu temneparype 78,3°C,
miotHocth 0,789 r/em® (mpum  20°C). DTHNOBHIH CHUPT-BAXKHEHIINHA M3 OpPraHUYECKHX
MPOJIyKTOB, BEIpaOaThIBa€TCS B OOJIBIINX KOJTUYECTBAX.

Bbonbiioe HapoAHOXO035IICTBEHHOE 3HAUCHUE MTPHOOPETH CIIOCOOBI MOTYYEHUS STUIIOBOTO
CIIUPTa U3 HEMUIIEBOTO CHIPhsi U OCOOCHHO MPOU3BOJICTBO CUHTETUYECKOTO 3THIIOBOTO CITHPTA
rUapaTalyei STUIeHa.

[IpucoeanHenne BOAbI K 3TUIEHY OCYIIECTBIISIETCS IBYMSI METOJIAMHU - TIPSIMBIM M KOCBEHHBIM.
KocBenHas ruapaTanus OpPOBOAUTCA B IBE CTAJAUU C YyYaCTUEM CEPHOUM KUCIOTHI U
00pa3oBaHNEM TTPOMEKYTOUHBIX MPOTYKTOB.

[Ipsmas ruapaTauus OdTWIeHA - Ooliee COBEPIIECHHBIM MPOIECC, TPU KOTOPOM
MPOUCXOAUT HEMOCPEACTBEHHOE IPUCOCINHEHNUE BOIBI K ATUJICHY B MPUCYTCTBUU KaTaJIM3aTOPA.
['upparanys mpoBOAUTCS B MAPOBOM M KUIAKOM (azax 1Mo peakuuu

CH2=CH2 + H20 = CH3-CH2-OH + Q
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I'anorennpoBanme yrJjeBogopoaoB. Cpenu NpOLECCOB TajJOT€HUPOBAHUS IIUPOKOE
pacmpocTpaHeHUe MOTYYHIIN MPOLECCHl XJIOPUPOBAHMS YTieBOA0poaoB. LleHHbIe cBoiicTBa TO-
JYYEHHBIX TMPOAYKTOB M JIOCTYIHOCTb 3JEMEHTApHOrO XJopa, HEOOXOAMMOro [UIsi UX
MOJIyYEHUS1, CIOCOOCTBOBAJIM Pa3BUTHIO TIPOU3BOJICTBA XJIOPOPTaHUYECKUX COCTMHEHHH.

XJ10p B YIJIE€BOJOPOJIAX MOKET 3aMelIaTh BOJOPOJIHbBIE aTOMbI MM HMPUCOCTUHATHCS 110
MECTy HEHACBIIICHHBIX CBSA3€H MEXay aromMamu yriaepoja. s XJIOpupoBaHHS MOXKHO
MCIOJIB30BaTh HE TOJIBKO XJIOP, HO U XJIOPCOJIEPKAIINe COSUHEHUS.

BemectBa,  mocTpoeHHbIE M3 HEOOJBIIOTO  YWCIAa  aTOMOB,  HAa3bIBAKOTCS
HU3KOMOJIEKYJISIpHBIMHU. VX MONeKyasipHBbI BEC HE IPEBBIIIAET HECKOJBKUX COTEH €JIMHHUII.
Hu3koMoIeKyIapHBIMU BEIIECTBAMH SIBJISIOTCSI COJIM, KHCJIOTBI, IIEIO0YH, CHOUPTHI U JIPyTHe
COCIMHCHMSL.

CoenuHeHus, MOCTPOSHHBIE U3 MaKPOMOJIEKYJI, Ha3bIBAIOT BHICOKOMOJICKYJISPHBIMHU WA
MOJIMMEPAMH.

[Tonumepsl IO MPOUCXOKISHUIO MOAPA3ACIISIIOT HAa IPUPOIHBIC U CHHTETUYECKHE.

K mpupomseiM, T. €. €CTeCTBEHHBIM, MOJMMEpPaM OTHOCSTCS ILEJUII0JI03a, BXOJAIIAs B
COCTaB JPEBECHHBI, XJIONKA W JPYTUX PACTCHHH; OCJIKH, BXOAAIIME B COCTAaB JKHBBIX
OpraHMU3MOB; HATYpaJIbHBIN KaydyK U JIp.

CHHTETHYECKHUE MOJIMMEPHI MTOTYYaloT HCKYCCTBEHHO, ITyTEM XMMHYECKOTO CHHTE3a; OHU
BXOJISIT B COCTaB IUIACTUYECKUX MACC, CHHTETUYECKUX KaydyKOB, XUMUUECKUX BOJIOKOH, JIAKOB.

MoekyJibl TOJIMMEPOB TIPEICTABIISIOT COOOHM JJIMHHBIC IIENHU, B KOTOPBIX YEPEaYyIOTCS
OJIMHAKOBEIC 3BeHBs. Ecn 0003HAYUTh 3TH 3BEHbs OYKBOW A, TO MOJCKYIy MOJMMEpPa, MOKHO
MpeaCcTaBuTh Tak: —A—A—A— A—A—A—

C W3MEHEHHMEM YHCJIa CBSI3aHHBIX MEXIy COO0OW MOJICKYJ MOHOMEpPA MPOHUCXOIUT W3-
MEHEHHE CBOWCTB ITOJTyYaeMbIX TTOJTUMEPOB.

Tak, NOTUATUIIEH TIO MEpPE YBENUYEHUSI MOJIEKYJISIPHOTO BeCa CTAHOBUTCS 00Jiee BSI3KUM,
3aTeM TMacToOOpa3HbIM M, HaKoHel, TBepiAbIM. CBOWMCTBa TOJHMMEPOB 3aBUCAT TaKXKE OT
XUMHUYECKOTO COCTaBa MOHOMEPOB, (OpPMBI Iemei MOJEKYyJ W WX CTPOCHHUS (CTPYKTYpPHI
MOJINMEPA).

Puc.1. CtpykTypbl MaKpOMOJIEKYJI

B makpomornekyiie TUHEHHON CTPYKTYpBbI 3JIEMEHTApHBIE 3BEHbsI 00pa3yr0T HUTEBUIHYIO
MOJIEKYJTy, T. €. KaX/J0€ 3BEHO CBS3aHO TOJIbKO C JIByMsl COCEAHHMMH 3BeHbAMHU (puc. 1, a).
HurteBnaHble (IMHEMHBIE) MaKpOMOJIEKYJBl MOTYT OBITH PpAacIHOJIOKEHbl B  IMOJMMEpE

napajiesibHo Apyr Apyry (puc. 1, 0) miam meperuietaTbes 0€3 XMMHMUYECKOW CBSI3U OTAEIBHBIX
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MakpomoJiekya (puc.l, B). OHE MOTYT OBITH M30THYTBIMH, CBEpHYTHIMU B KIyOoK (puc. 1, r, ).
MaxkpoMoOneKybl JIMHEHHOW CTPYKTYPbl XapaKTEpHBI Ul IOJUATWIEHA, IOJUIIPOINICHA,
IeJUTI0JI03bl, MOIMA(UPOB, MOJIUAMUIOB U MHOTHX JPYTHX BBICOKOMOJIEKYJISPHBIX COCAMHEHUH,
LHIMPOKO HCIOJIB3YEMBIX JUIA IIOJIyYCHHs BOJIOKOH, IUIEHOK, INIACTMAcC, PE3UHBL OTHU
NOJMMEpHBIE MaTepHajbl, Kak IPaBHJIO, IMPOYHBI, 3JIACTUYHBI, CIIOCOOHBI PACTBOPATHCA U
IUTABUTHCS [IPU HATPEBAHUH.

MakpoMoOeKyJibl Pa3BETBICHHONW CTPYKTYpbl HMEIOT OOKOBbIE OTBETBJICHHUS OT
ocHoBHOM 11enu (puc. 1, €). [loamumepsl ¢ pa3BeTBICHHON CTPYKTYPOH MOJIEKYJ PACTBOPSIOTCS U
IUIABSITCS TPYIHEE, YEM JINHEHHBIE.

MaxkpoMoJIeKysbl ¢ CEeTYaTOM CTPYKTYpOHl HMOCTPOEHBI CIEAYIOIUM 00pa3oM: JUIMHHBIE
LIENU MOJIEKYJI CBA3aHbI APYT C APYTOM KOPOTKUMHU LETSIMU B TPEX U3MEPEHUSX, UTO HA PUCYHKE
n300pa3uth TpyAHO. OOBIYHO TaKyl0 CTPYKTYpYy MOJIMMEPHBIX MOJEKYJ M300pa)xaroT B BHJIE
COGIMHEHHBIX MEXly c0o00i JIMHEHHO MOCTPOCHHBIX 0ONbIINX MoOJeKyll (puc. 1, k). [Ipu sTom
BCErZlla HMMEETCS B BMJy, YTO JIMHEHHBIE MOJIEKYJbl XUMHUYECKH CBSI3aHBI C MOJIECKYJIaMH,
pacrnojIO0KEHHBIMU HaJ IUIOCKOCTBIO M 3a IUIOCKOCTHIO Oymaru. Takyro CTpyKTypy MOJEKYJ
Ha3bIBAIOT TAK)XKE IPOCTPAHCTBEHHOW WM TpexMmepHoi. UeM O6oiblle YUCIO «MOCTHKOB» B
TaKOM MaKpOMOJIEKYJIe, TEM MEHEE 3JIaCTMYEH IOJMMEpP U y HEro B 3HAUYMTEIbHOW CTENEHU
IIPOSIBIIIOTCS CBOMCTBA TBEPAOIO TeJa.

CrTpyKTypa Imernei MOJMMEPHBIX MOJEKYJ MOXKET ObITh pasNuvyHOd. B OHHX Cirydasix
00pa3yloTCsl MOJIMMEPHBIE MOJIEKYJIbl, Y KOTOPBIX 3JIEMEHTAPHbIC 3BEHbSI MUMEIOT Pa3IMYHOE
NPOCTPAHCTBEHHOE PACIOJIOKEHHE OOKOBBIX TIpyHN, B JAPYTUX - CTPOTO pEryJsIpHOE
IIPOCTPAHCTBEHHOE pacnonoxeHue. Iloaumepsl co CTpOro perysiaspHON CTPYKTypOH MOJIEKYJI
Ha3bIBAIOTCS M30TAKTMYECKUMHU. Takoro TUMa MOJUMEpPHI 00JIajal0T BBICOKOW TBEPIOCTHIO U
TEIIOCTOUKOCTBIO.

MouJtekyibl IOJIMMEPOB MOTYT OBITh MTOJIyYE€HBI U3 pPa3HbIX MOHOMEPOB, Hanpumep A u b.
Torna Mmakpomonekyity H300paxaroT Tak:

—A—b—A—b—A—b—A—Db—A—b—

MaxkpoMoJeKyasl MOTYT OBITh IOCTPOEHBI M3 «OJOKOB» CPABHUTEIBHO HEBBICOKOTO
MOJIEKYJISIPHOTO BEca, IOJYyYEHHBIX W3 pa3IM4yHbIX MOHOMepoB. (xema Takoro OJIOK-
COMOIMMEpPaA UMEET BUJ

—A—A—A—A—b—b—-b—-A—-A—-A—-A—-DbH—b—b—
bnok-cononmMmepsl Takke coueTaroT B ce0e CBOWCTBA MCXOHBIX MOJIUMEPOB.

Ecnu ckener MojeKkysl MOIMMEpPOB IOCTPOEH M3 aTOMOB YIJIEPOJAa, MX Ha3bIBaIOT
kapOouenHeiMu. CylIeCTBYIOT MOJIEKYJIbI, B CKEJIETe KOTOPBIX aTOMbI YIJIepo/ia NepuOIUIeCcKU
YepeayroTCs ¢ aTOMaMU JPYIHUX 3JIEMEHTOB, HallpUMeEp:

—N —(C— C—C— (C—C(C—C—C—N—C—C—C—C—C—C—C—N—

Takue noauMepbl Ha3bIBAIOT FETEPOLIETTHBIMHU.

IloBeneHne MOIMMEPOB NIPU HATPEBAHUU 3aBUCUT OT CTPYKTYpBI MOJIEKYJ. JIMHEHbIE U
pa3BETBIICHHBIE MOJIMMEPBI IIPU HAarpEBaHUU DPA3MATYAIOTCS, HPU MOCIEAYIOIEM OXJIAKICHUU
IEPEXONAT B TBEPAOE COCTOsSHUE. Takue IONMMEpBhl HA3BIBAIOTCS TEPMOIUIACTUYHBIMHU.
[TonnmMepsl, MOJEKyJIbI KOTOPBIX HMMEIOT MPOCTPAHCTBEHHYIO CTPYKTYpYy, HE IJIaBATCSA MpU
HarpeBaHUU; UX Ha3bIBAIOT TEPMOPEAKTUBHBIMHU.

Temnepatypa mnepexoga NOJIMMEpPa U3 TBEPAOrO COCTOSHUS B 2JIaCTUYHOE (WU
HA00OpOT) HAa3bIBACTCSA TEMIIEPATypold CTEKJIOBaHMA, TeMIlepaTypa Iepexoja B TeKydee
COCTOSIHUE - TEMIIEPATYP POU TEKYUECTH.

[Tomrmeps! MOTYT OBITH MJIH MOJIHOCTBIO aMOP(HBIMH BEILIECTBAMHU - aMOP(HbIE TOJUMEPHI, WIH
BELIECTBAMM, COJAEPKALIMMU KPUCTAJUIMYECKHE U aMopgHble O00JacTH, - KPUCTAIUIMYECKUE
nonumepsl. [lo Bugam nedopmainuii, KOTOpble BO3HUKAIOT B IOJUMeEpax TOJ BIUSHUEM
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BHEILIHUX YCJIOBUW MPU KOMHATHOM TeMmIiepaType, UX MOJApa3leisioT Ha TBEPIbIC MOJIUMEPHI,
3J1aCTUYHBIC TIOJTUMED bl, UJIH 3JIACTOMEPDI, U TEKY4HEe MOJIUMEPHI.

Taxum 00pa3oM, U3MEHsSI BEIUYMHY I10Iy4aeMONH MAaKpOMOJIEKYJbl, €€ MOJEKYJISIPHBIN
BeC M (popMy, cOCTaBiIsIsl MAaKpPOMOJIEKYIy M3 Pa3UYHBIX MCXOIHBIX MOHOMEPOB, MPHUBHUBAS K
OJIHOM MAaKpOMOJIEKYJE IIEMOYKY MOJUMEpa U3 3BEHbEB, 0OPA30BAHHBIX JPYTUM MOHOMEPOM,
MOKHO B LIMPOKON CTENEHU M3MEHATh (PU3MUECKHe W XHMHUYECKHUE CBOWMCTBA MOJIUMEPOB,
MOJTy4aTh MX C 3apaHee O0YyCIOBIGHHBIMH CBOMCTBAMHM, M3MEHATh UX (DU3UYECKOE COCTOSIHUE,
JeNaTh KUAKUMH, TBEPABIMH, IJTACTUYHBIMU U JIaCTUYHBIMHU.

[Tomumeps! 0051a1a10T MaJol MJIOTHOCTBIO (CaMble JIETKHE IuTacTHdeckue Maccsl B 800
pa3 Jjerye CTajlu), BBICOKON MEXaHWYECKOM MNPOYHOCTHIO (TPEBBIINIAET IMPOYHOCTH JEPEBa,
CTEKJIa, KEPaMHUKH), BBICOKUMH TEPMO-, 3BYKO- U 3JICKTPOMU3OJIAILIMOHHBIMU CBONCTBAMH,
BBICOKOW XMMHUYECKOM CTOWKOCTBIO, MPEKPACHBIMU ONTUYECKUMHU CBOMCTBAMHU, OHH CIIOCOOHBI
MOTJIONIATh M TaCHTh BUOpAIy, 00pa30BhIBATh UYPE3BBIUAHHO TOHKHE IUICHKHA M BOJIOKHA, OHU
JIETKO MOJAI0TCs 00paboTKe 1 nepepaboTKe B U3ACIIHS.

[TonMepsl MOTYT OBITH MTOTYYEHBI METOIAMHU MOJIMMEPH3AINH U MOJIMKOHICHCAIIHH.
[Tonmumepuzanusa. Meroa moiuMepHu3aiy 3aKI04YaeTcs B TOM, YTO MOJIEKYJIbl MOHOMEPOB MO
BO3JCHCTBUEM HArpeBaHMsi, KaTajlu3aTOpOB, Y-JIy4e€d, CBETa, WHUIMATOPOB COCIMUHSIOTCS
MeX1y co0oi B MOJIeKyJbl Oonbliux pazMepoB. IIpu 3Tom 00pa3yroTcss MaKpOMOJIEKYJIbl JIH-
HEWHOM, PAa3BETBICHHOW, CETYATOM CTPYKTYphI, MOJIEKYJbl COMOJUMEPOB, MPUBUTHIX
COIIOJIMMEPOB.

CKOpOCTh MOJIMMEPU3ALNKN U MOJIEKYJIAPHBIN BEC MOJUMEpa 3aBUCAT OT TEMIIEpPaTyphI,
JaBJICHHSI, AKTUBHOCTH KaTalln3aTtopa u T. 1.

CyuiecTBYIOT CIAEAYIOIIME CHOCOOBI MOoJUMepHu3anuu: B Macce (OJIOUHBIM C1mocol), B
AMYIIbCHUSX, B PACTBOPE M TaK Ha3blBaeMasi CyCIIEH3HMOHHAs MOJIUMEpPU3aIIUs.

[Monumepusanus B Macce MPOUCXOAMT B ammapare (aBTOKJIaBe), KyJa MOAAeTCs
HCXOIHBIH MOHOMEpP € KaTajau3aTOPOM WM MHUIMATOPOM - BEIIECTBOM, KOTOPOE BCTYMaeT B
pPEeaKkLnio ¢ MOHOMEPOM U YCKOPSIET MOJIMMEpPHU3alinio. B Hayase nmoimMepusani pearupyroryo
Maccy MOJOTrPEeBaloT, 3aTeM MOJOTPEB MPEKPAIIAlOT, TaK KaK MOJIMMEPH3AIUs COMIPOBOKAAETCS
BbIICJICHHEM Teruia. JlJig mojaep aHusi ONpe/leJICHHON TeMrepaTypsl B alapaTe B Ipoliecce
MoJIMMEpHU3aIMK MHOI/Ia MPUOEralT K OXJaKICHUIO pearupyromeii Macchl. [lo oxoHUaHUU
[OJIMMEPU3AIMK U3 allapaTa U3BJIEKAOT CIUIONIHYI0 Maccy Hojaumepa B Buae Oioka. [Ipouece
MOJIUMEPH3AIH MOKET OBITh KaK MEePUOJUYECKUM, TaK M HEeNmpephIBHBIM. [Ipu nmonumepuzanuu
B Macce TPYAHO 00ECTIeYHTh OJIMHAKOBYIO TEMIIEPATypy BO BCEH pearupyroieM Macce, Mo3TOMY
MOJly4YaeMblii  MOJIMMEpP COCTOUT M3 MaKpPOMOJIEKYJ, HWMEIOIUX pPa3IMYHyl CTeleHb
MOJIMMEPU3AIUU. DTUM METOAOM TOJYYAIOT MOJUCTUPOI, TOJIUMEPhl METAKPUIOBON KHUCIIOTHI,
OyTaJMeHOBBIIN Kay4dyK U Jp.

OMYJIBCUOHHBIM  CITOCOO TMOJIMMEpHU3AIMU  3aKJII0YaeTcs B TOM, YTO MOHOMED
CMEIIMBAETCA C MHHUIIMATOPOM M SMYIbraTOPOM M MpeBpallaercs Mpu MOMOIIM MEIIAloK B
MeJbYalIIie KarnejlbKu, B3BEIICHHBIE B IPYTOil ®KUIKOCTH, Yallle BCEro B BOJE. (OMyIbratopsl -
BEIIECTBA, MPEMATCTBYIONIUE CIUSHUIO Kameb KUIKOCTH.) [lomydeHHble SMylbCUU HarpeBaroT
JI0 TeMIEpaTyphl, MPU KOTOPOM MPOMCXOAUT MOoJuMepu3anus mMoHomepa. IIpu stom Tero,
BBIJIETISIEMOE B MpoIliecce MOTUMEPH3aIK, OTBOIUTCS JIETKO M 00pa3yroluiicss moaumep Oornee
OJIHOPOJICH, YeM IIOJyYEHHBIA OJIOYHBIM MeToAoM. Hemoctarok cmocoba 3akirodaeTcs B
TPYJHOCTH OTAENIEHUSI SMyJbratopa OT MOJUMEpa. JTUM CIIOCOOOM MONMYYaroT COIOJIUMEpPHI
OyTanveHa, BUHWIALIETAaTa, aKpUIIOHUTPUIIA U JIp.

[Tonumepu3aiusi B pacTBOpE OCYIISCTBISETCS B PACTBOPUTENE, CMEIIMBAIOIIEMCS C
MOHOMEPOM U pacTBOpsIOLIEM oOpasyrouuiicss noaumep. M3 momydeHHOro pactBopa MOJIUMEp
BBIICTISIIOT MCIIAPEHHEM PACTBOPUTENS WM ocaxkaeHueM. [loanmepusanuio IpoBOAST TaKXKe B
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pacTBOpUTEIIE, PACTBOPSAIOIIEM MOHOMEDP, HO HE pacTBOpAIOIIEM nHoiaumep. B gaHHOM ciiydae
MOJIUMEP BBINAZAET B OCAZOK, KOTOpbI OThUiIbTpoBbIBatOT. [lo 3TOMYy cmnocoly moiayyaror
IIOJIMBUHMJIAIICTAT, HOJII/I6yTI/IJIaKpI/IJ'IaT u ap.

CycneH3uoHHBIN coco0 MpeaycMaTpUBaeT U3MellbueHe (IUCIeprupoOBaHuEe) MOHOMEPA
B BHJIC Kalejb B IUIOXOPACTBOPSIONIEH cpene, oObYHO B Boje. [lomumepunzanusi mpoTekaer B
KaKIOW Karuie MoHomepa. OOpasyroluiicss moiuMmep B BHJE TBEPAbIX YaCTUI, HE pacT-
BOPSIOLINXCS B BOJAE, OCAXKIACTCS U OTACIACTCS OT )KUIKOCTU (PMIBTPOBAHUEM.
[Tonukonaencauua. MeToJ 3akiioyaeTcss B TOM, YTO COEIMHEHUE MEXKIy cO000H MOJeKyl
MOHOMCPOB IMNPOUCXOIHUT IIPpU PCaAKIHUU MCKIAY HHMHU, I/II[YHlefl C BBIACIICHHUEM HO60‘-IHBIX
POIYKTOB.

B mpouecce noaMKOHAEHCAUH T1OTYYat0TCs OJIMMEPBI, UMEIOLINE JTUHENHYIO, a TaKXKe
CETYaTyI0 CTPYKTYPY.

[TonukonaeHcamus B paciiaBe OCYIIECTBISIETCA MPU BICOKOM Temneparype (220-280°C)
B peakTope B arMocdepe MHEepPTHOro raza. Takum oOpa3om 00eCreurBalOT BBICOKYIO CKOPOCTh
IIpoLecca U yAaJeHUe HU3KOMOJIEKYJIIPHBIX IPOJAYKTOB.

[Ipn monuKoHAEHCAIIMU B PACTBOPE MOHOMEPHI PaCTBOPEHBI B PACTBOPHUTENIC - PEaKIIHS
IOpOTEKaeT € HEOOJNBIIONW CKOPOCTHIO, HE OOecneunmBaeTCs YAaleHHE HU3KOMOIEKYJISPHBIX
MPOAYKTOB. DTOT CIIOCOO HE UCIOJIb3YETCS B IPOMBILIIEHHOCTH.

[TonukoHaeHCausl Ha TpaHUIE pa3aena (a3 3akiIo4aeTcss B TOM, YTO HMMEIOTCS JIBE
HECMEIINBAIOIINECS JKUIKOCTH, B KaXKIOW M3 KOTOPBIX PACTBOPEHBI HCXOJHBIE MOHOMEpHI.
Peakuust mosmkoHIEHCAlMM MTHOBEHHO MPOTEKAeT Ha rpaHule paszzaena ¢as ¢ oOpa3oBaHHEM
IUICHKH TouMepoB. TakuM o0pa3oM, MPOIYKTHl PEAKIUU BBHIBOAATCSA M3 c(hepbl peakiluu, YTO
CHOCOOCTBYET MPOTEKAHUIO PEAKIUM C BBICOKOW CKOpocThio. llpu ynaneHun mniaeHKH
MOBEPXHOCTH pazzena ¢a3z 0cBOOOKIACTCS U PEAKIUS MPOI0IHKASTCS

4 NNnCcTpaTUBHBIN MaTepHaJ:

- TaOJIMIIBL,

- nmpe3enrars Microsoft Power Point.
5. JInteparypa:
OCHOBHASI:

HA PYCCKOM fI3bIKeE:

1.Kakuposa, H. K. OcHoBHI hapmarieBTuueckoi onotexnonoruu: yued. mocooue / H. K.
Kaxuposa, H. K. baitzonnanos, 3. b. Cakunosa. - Anmater: U3n-so KasHMY, 2008. - 256 c.
2.Kakuposa, H. K. O6mias xumudeckas texnosorus: yue6. mocooue/ H. K. XKakupona.; Pek.
VYueb.-metoaua. Coserom yH-Ta uM. C. [[. Achennuspona. - Anmatsr: DBepo, 2013. - 119 c.
3.AcmpbexoBa A.Jl[., Opnabaesa C.K. IIpoMblIliuieHHBIE CIIOCOOBI TTOYUCHUS JICKApPCTBEHHBIX
cpencts. Jlaboparopusiii npaktukym-LIemvkent.- 2016-200c.

HA Ka3aXCKOM sI3bIKe:
1. Xumusnbik Texnonorus Heriznepi: okyislk / bl. K. Toitbaes [x. 0.]; KP BFM. - Anmartsr:
JKUIC PIIBK "Hayip", 2011.-296 6er. - (KP JKorapsl 0Ky OpbIHAAPBIHBIH KaybIMIACTHIFbI).
2.XUMMs OHJIPICIHIH HETi3rl MpolecTepl MEH ammaparrapbl: 3epTXaHajblK IMPAaKTUKyM: OKY
kypaisr / L. 1. HypceitiTos. - AnmaTtser: OBepo, 2014. - 140 Ger. c.
3. OpnabaeBa C.K., AcunnbekoBa A.J[. Jlopimik 3aTtapabl anmyablH OHAIPICTIK omicTepi. -
3epTxaHaibIK MPakTUKyM. - [IIpiMkeHT. - 2019 x. -1806.

HA aHTJIHHCKOM f3bIKE:
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Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

3JIeKTPOHHBbIE PecypChl:

1.Ycmanosa, M. b. XKanmer xumus [DneKTpoHHBIN pecype]: oky Kypansl / M. b. Ycmanosa. -
DnekTpoH.TekcToBbIe AaH. (19,1 MB). - Ockemen: "Mynbrumenus 3eprxanacer”, 2007. - 311, onr.
nuck (CD-ROM).
2.AcunbbekoBa A.Jl., OpnabaeBa C.K. IIpoMbInuieHHbIE CIOCOOBI TOJYYCHHS JIEKAPCTBEHHBIX
cpenctB.  JlaGopatopubiii  mpaktukym-LlbiMkent.-2016-2OnexTpon.TekcToBeie  1aH.(4,00
Mb).2021.-200c
3.0pnadaeBa C.K., AcunbbexoBa A.Jl. Jlopimik 3arTtapabl axyIblH OHIIPICTIK omicTepi. -
3epTxaHaiblK TpakTUKyM. - IIeimkent. - 2019 x. - DOnekrpoH.TekcToBble AaH.(4,00
Mb).2021.1806.

duekTpoHHble pecypebl BUILL
Onexrponnas oubnuoreka FOKMA - https://e-lib.skma.edu.kz/genres
PecrnyOnukaHCcKas MEXBY30BCKas SJIeKTpoHHast onbsroreka (PMOB) — http://rmebrk.kz/
Ludporas oudbmmoTexa «Aknurpressy - https://www.aknurpress.kz/
DnexkTponHas oubanoreka «dmurpad» - http://www.elib.kz/
Dnurpad - nopraia MyJIbTUMEIUIHBIX yueOHnKoB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
uH(opMaIMOHHO-TIpaBoBas cucreMa «3aHy - https://zan.kz/ru
Cochrane Library - https://www.cochranelibrary.com/
6.KonTpoabsHbie Bonpocsl (o06paTHas cBsa3b Feedback):
1. Ha3oBuTte BakHEHIIIHE MPOIYKTHI TPOMBIIIIEHHOCTH OCHOBHOTO OpPraHMYECKOro CUHTE3a.
2. Kakwue BHUJIBI CBIPhsI IPUMEHSIOT B TIPOMBIIIUICHHOCTH OPraHUYeCKOro CHHTe3a?
3. HazoBure BaxkHelmme TUmbl peakuuil, Haubonee YacTo MpPUMEHSIONIUECS B
MPOMBIIIJIEHHOCTH OCHOBHOTO OPTaHHYECKOTO CHHTE3A.
4. HazoBuTe Wu3BECTHBIE BaM IPOM3BOJCTBA, TIJ€ HCIOIb3YeTCS METOJ JerHIPUPOBaHUS
YTJIIEBOI0POOB.
5. JIns 4ero mpuMeHSETCs METUIIOBBIA CITUPT?
6. Kakue yciioBusi HEOOXOAMMBI TSI YCTIEITHOTO OCYIIECTBICHUSI CHHTE3a METHIIOBOTO criupTa’?
7. Kakumu MeTolaMy MOKHO MOJYYUTh STUJIOBBIM CIIUPT U3 dTUJICHA?
8. Jlnis KaKuX OCHOBHBIX IIPOU3BOJICTB MIPUMEHSETCS ATHIIOBBINA CITUPT?

Jleknusa Nel(
1. Tema: CuHTe3 HEKOTOPBIX (hapMaleBTUUECKUX IPEenapaToB.
2. Heab: dopmupoBanne y oOydarommMxcsi 3HAHWH O KiIaccH(UKAIMKM W HOMEHKJIAType
JIEKapCTBEHHbIX CPEJCTB, CTaAuM pPa3pabOTKU JIEKApCTBEHHBIX CPEJCTB, B3aUMOCBS3H
cTpykTypbl JIC ¢ ux GapmMakoIornuecKoil akTHBHOCTBIO.
3. Te3ucel Jekunn
ILnan Jeknuu:
1.IloHsiTHE O XMMHUHU U TEXHOJIOTUH JIEKAPCTBEHHBIX CPEICTB.
2.0OCHOBHBIC TIPOOJIEMBI XUMHUH M TEXHOJIOTHH CHHTETUYECKHX JICKapCTBEHHBIX cpeacTs (JIC).
3.Wcropus pa3BUTHS XUMHUKO-(hapMaLleBTHYECKOM MPOMBIIIIEHHOCTH.
4.Cramguu pazpaborku JIC.
5.B3aumocss3b cTpykTypsl JIC ¢ ux hapmMakonoruyeckoit akTHBHOCTBIO.

XuMus 1 TexHonorus jgekapcTBeHHbIX cpeacTB (JIC) - 310 Hayka, ucxosmas u3 oduiei
XUMHUYECKOM  TEXHOJIOTMH,  M3y4aeT  TEXHOJOTMYECKHE  TPOLECCHl  INPOM3BOJACTBA
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MPOMEXKYTOUHBIX MpoaykToB U JIB, ux Qusndyeckue, XuUMHUYecKue U (hapmMakonormyeckue
CBOMCTBA, a TaK’Ke KOHTpOJIb KauecTBa JIC.

OcHoBHbIE IPOOJIEMBI XUMHUH U TEXHOJIOTHH cuHTeTHYeckux JIC:

A) BbIOOp ONTHUMAIBHOTO TEXHOJIOTMYECKOro mporecca npousBoacta JIC, ucxons us
XUMUYECKOTO CTPOEHHUS, CBONCTB MCXOJHOTO CbIPbS, MPOMBIIIJICHHBIX TIPOJYKTOB H
JEKapCTBEHHbIX ~ CPEICTB, a TaKXkKe U3 OCOOCHHOCTEH  XHMHKO-(hapManeBTHUYECKOU
MPOMBILIIEHHOCTH;

b) obecrieyenne mnocTaiMWHOTO KOHTPOJS MPOM3BOJACTBA M KadyecTBa KOHEYHOIO
npoaykra (JIC).

Pemienne nocTaBieHHbIX 33/1a4 MOXKET OBITh OCYIIECTBIICHO CIEAYIOLUIUMHU Iy TSMU:

— OrmpeneneHueM OCHOBHBIX  HANpaBICHUHA  [MOMCKA CHHTETUYECKHUX  XUMHKO-
(dhapmareBTUUECKHX MPenapaTos;

— VYcraHoBieHMEM  B3aUMOCBSI3eM  Mexay  cTpoeHHeM(  (PU3HKO-XMMHYECKHUMHU
CBOMCTBaMM) U (papMaKoJIOrHUeCcKO akTUBHOCThIO JIC;

— U3bickaHueM U M3yueHHEeM MyTel U CPeICTB Hanbolee 1enecoo0pa3Horo MpoBEACHUS
TEXHOJIOTMYECKOro Mpoliecca MPOU3BOICTBA C MAaKCUMaIbHON SKOHOMUEHN U 0€30I1aCHOCTHIO;

— O3HakOMJIEHHE C COBPEMEHHBIM alapaTypHO-TEXHOJOTUYECKUM O(OpMICHHEM
MIPOU3BOCTBEHHBIX MPOIIECCOB .

— Opranuzanueit koutpoJist kadectBa JIC (aHaIM3 UCXOHBIX BEIIECTB, TPOMBIIIICHHBIX
MIPOU3BOJICTB, TOTOBOM MPOIYKIIUU U OTXOA0B IIPOU3BOJICTBA).

OcHoBHOI ACCOPTUMEHT JIIT IIPOU3BOIUTCS XMMUKO-(papMaIieBTUIECKON
MIPOMBIIIIIEHHOCTBIO.

Xumuko-papmareBTruueckoil mpomsiiuieHHOCTH (XPII) B opeBomononHoi Poccun He
cymectBoBasio. B Ilapckoit Poccun yHKIIMOHMpOBaNKM KycCTapHbIE MPOU3BOJACTBA TaJIEHOBBIX
npemapaTtoB. Okono 90% JIIT uMmopTUpoBaIUCh U3-3a pyOeKa.

Yeunmusmu  pycckux yueHblx (Umunmbabuna A.E., Tumenko B.E.) B 1915 r. bsuio
HaJa)XeHO IMPOMU3BOJCTBO MOJa M3 MOPCKMX Bojopocieil. B 3tor xe nepuox Bpemenun B.M.
PonnonoB cozmaer 1-yto B Poccum kadenpy xumuu u TexHojoruu JIII, Ha KoTOpoi
pa3pabaThIBAIMNCh  PETJIAMEHTHI  MPOW3BOJICTBA  AJKAIOWIOB  (MOpQUHA, aAHTPONHHA,
TeOOpOMHHA), aHAIBT€TUKOB (aHTUITMPHH, AMUIOTIMPHH).

B 1916 r. B MockBe opranu3oBaH 1-biif 3aBOJ] CATUIIUIIOBBIX MTPENapaToB

B 1917 r. — ankamowaHbelii 3aBox, mo3xke B KazaHu-(eHOIOCATMIIMIIOBBIN 3aBOJ, B
HoBouepkaccke — aHTpONIMHOBBIN 3aBOJ, Ha KaBkase JIaHOJIMHOBBIN, KOTOPBIE MIPUIILIXA B YIIaJI0K
B I'OJIbl TPAXJAHCKOI BOMHBI.

B rompr 1-X COBETCKMX MATWIETOK OBUIM PEKOHCTPYUPOBAHBI CTapble M IMOCTPOEHBI
HOBBIE: 3aBOJT « AKpuxuH» o1 MockBoi, 3aBog uMenn M.B. JlomonocoBa B Kuese.

B 1918-19 1. Obu1 co3maH TUIaBHBIN (PapMaleBTUYCCKUI 3aBOJ IS PYKOBOJCTBA
(dapmalieBTUYECKOI MPOMBIIIIIEHHOCTHIO ITpH Bricem Coserte ...

B 1967- opranuzoBaHo MMHHCTEPCTBO MEIMLMHCKOW MNPOMBIILIEHHOCTH, KOTOpPOE
00BEIMHUIIO BCE TPEANPHUATHS M YUPEKICHHS, 3aHUMACTCS Pa3paOdOTKOM M  MPOM3BOJCTBOM
CPEIICTB AMATHOCTUKH, TPODUIAKTUKA U JICUEHUS.

B 1966-70 r. moctpoern Kypckuit X®P3, Hauato cTpouTenbcTBO XD KomMOWHaTa B
JlaTBuH, paciirpeHa MOITHOCTh 3aBOA0B «DapMakoH » U CAKpUXUHY.

B 1976-80 1. o6OpazoBanel IO «Coro3nekcuHTe’», «Co103aHTHONOTHKH,
«Cor03BUTaMUHB) U JIP.

1860 r- 3aBoaer DeppeitHa (um. Kapraosa).

1883 r.- 3aBog Kemnepa (um. Cemaiiiko).
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1882 r. -3aBox 1o mpou3BoACTBY caHTOHHHA B T. YumkeHTe (UXD3 um. /[3epKuHCKOTO).

1903 r.- «®apmakon» B [TutepOypre.

Mmuorue JIII oTHocATCs K TpyIne KCEHOOHMOTHKOB (rped. XenoS-uy>Kou, YyxJbIi,
Yy>KEepOIHbIN). XOTSI U3BECTHO TEPAIEBTUYECKOE JCHCTBHE TakuX (PU3MOIOTHUYECKH aKTUBHBIX
BEIICCTB, KAK BUTAMUHBI, JIUITUIBI, M JIP. CBOHCTBA, 00pa3ylOTCs B OpraHU3ME YeJIOBEKa.

JIII- »T0 OWONOrMYEeCKW AaKTUBHOE BEHIECTBO DHIO- U SK30M€HHOW MPHUPOJIBI,
3aKOHOAATENFHO Pa3pelIeHHOe sl MPO(UIAKTUKY U JICUCHHUs 3a00JICBaHUS YCTIOBEKA.

Oxka3bpIBaeMbIl JIEKAPCTBEHHBIM TIpenaparoM TepaneBTuueckuid ekt (T, TJ) xak
IIPaBUJIO UMEET N0303aBUCUMBIM Xapaktep. Jlo3bl, B koTopbix JIIT oka3biBaer T/I, Ha3bIBarOTCs
TepaneBTUYECKUMHU (JICYCOHBIMH) JJO3aAMU;

J103b1 BBI3BIBAIONINE TOKCUYECKHE SIBIICHUSI WM OTPABJICHHE —TOKCUYECKUMHM, A JIO3bI
BBI3BIBAOIIME CMepTeNbHbIN Hcxon — (letum-cmepTs) — neranpHbiME. Haubosee xapakTepHO#
BEJIMYUHOM, ONPEIEIIAIONIEN TOKCUYHOCTh XUMUYECKOTO BEIIECTBA, B TOM unciie u JIII, sBusercs
71032, BBI3BIBAIOIIAS TIPU OJHOKPATHOM BBEJICHUU 32 (DMKCUPOBAHHBIN MEpUOJ BpEMEHU Trudelib
50% >KMBOTHBIX B TpyIIIE.

DTy BeNMYMHY, XapaKTepusymollylo TokcumdHocTh BemtectBa (JIIT), naswsBaroT Dhso
(dosisletalismedia). /Inano3oH Mexay TepaneBTHUECKOW M TOKCHUYECKOW 03aMH HA3bIBACTCA «
TEpPaneBTUYECKOW IIUPOTON» WU CIIUPOTOU TEPANEBTUUYECKOrO JEUCTBUS ».

Hus JIIT HeoOxoauma BCECTOPOHSS MPOBEPKA HA Pa3JIMUHbIC BUABI MX BO3JCHCTBHS Ha
opranusM (ocTpasi TOKCHYHOCTh, XpOHHUYECKAsi TOKCUYHOCTh, TEPATOr€HHOCTh, BO3JIEHCTBUE HA
IUTOJl, MYTareHHOCTh, KAaHIIEPOTEHHOCTh W 1p.). llpu 3TOM u3y4arOoT (GapMaKOKHHETUKY U
dapmakoaunamuky JIIT.

®dapmakokuHeTnka — cyas6a JIII B opranuzme. @apMakOKHHETHUYECKUE UCCIICAOBAHUS
BKJIIOYAKOT  U3y4Y€HUE  BcachiBaHusA, pacnpenenenus JIII B TkaHAX UM oOprasax,
ouotpancopmaiuu (Miaum MeTaboiuM3Ma) M BBIBEACHUS W3 opraHuszma. M3ydenwe >3Tux
paznnunbix a3 geiictBust JIII MoxeT OBITH OCYHIECTBIEHO € MOMOUIbIO (UBNYECKUX,
XUMHUYECKHX U OMOJIOTHYECKUX METO/IOB.

dapMakoIMHaAMHKa — 3TO W3MeHeHus mnpousBoauMmeie JIII B dyHKIusSX opranusma,
OCTAIOTCS JIM OHU HEU3MEHHBIMHU WM HAPYIIAIOTCSI.

Uccnenytot takxke metabonusm JII1 B opranusme u neiicTBiue MeTabONIUTOB HA OpraHbl U
TkaHu. Muorma merabonuthl OoJsiee aKTUBHBL. YeM HMCXOAHOE JIEKapCTBEHHOE BEIIECTBO.
HeoOxomum Tak e CTpOTHH KOHTPOJb JJIsl BBISBICHUS OTAAJNECHHBIX TMOCIEACTBUNA NEHCTBUS
npenapara Ha opraiusM uesnoBeka. Hanpumep, npemapar tanuaomun, BeinyuieHHsli B OPI' B
1957 r. uepe3 4 roma ObUT CHAT C MPOU3BOJICTBA, TaK KakK 4epe3 4 roja ObLIO BBIIBICHO €0
BpEIHOE JIEWCTBHE HA TIOTOMCTBO.

B cBs3u ¢ 6onpmiuM 00beMOM (papMaKOIOrHUECKUX HCCIEIOBAHUNA U HEOOXOIUMOCTHIO
W3Y4YeHUsl OTAAJIICHHBIX MOCIEACTBUN ISl MOJYyUYEeHUsS] PEKOMEHIAlMA Ha HCTOJIb30BAHHE TOTO
unn uHoro JIIT tpeGyercs 5-10 mer. Takas pexomeHmaius paeTcss (apMaKOIOTHISCKUM
komuteToM.  Jlmst kakmoro JIIT m ero JI® paspabateiBaercs (apMakoJIOTHYECKash CTAThsS C
YKa3aHUEM peaklMU Ha MOMJIMHHOCTh, YUCTOTY W METOJOB KOJMYECTBEHHOTO ONpEIeNeHUs
BEILIECTBA B Mperapare.

Knaccudukanus JIII.

Crporas knaccu¢pukauus JIII compspkeHa ¢ ONpeAeNeHHbIMU  TPYIHOCTSIMH.
MenunuHckas Knaccu(pHKalys OCHOBaHA HA HANPABICHHOCTh (DapakoJOrMyecKod aKTHBHOCTU
3TUX INpenaparoB (ICUXOTPOMHbIE, C-C, TApMOHAJIbHBIE, IPOTUBOPAKOBbIE U T.A.). CyllecTByeT
BMECT€ C TeM M XUMHUUYEcKas Kiaccu(]uKauus, B OCHOBY KOTOPOH IOJIO)KEHO XUMHUYECKOE
cTpoeHue BemiecTBa. [Ipw Takoil KiaccupUKAIMK B OIHON TpyIIE OKa3bIBACTCS IpenapaThl
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pasnuyHoro  geictBus.  Hampumep  cpemu  cynbdanmnamuaneix  JIII  umerotes

aHTHOaKTepuabHbIe, MPOTUBOANA0ETHYECKUE, AaHTUTIOIarPUYECKUE TIPerapaThl.

OObBIYHO OBIBaCT TPYAHO JIEPKATHCSA B IMpeleiaxX TONBKO OIHOW KIaCCHU(PUKAIUU U KaK
MIPABUJIO UX UCHOJB3YIOT OJJHOBPEMEHHO.

Ipespaienus JII1 B 61010rnueckux cucTreMax.

JIII, momajast B OpraHusM, NpeTeprieBaeT psij NpeBpalleHUid Ha MyTH K MHILEHU €ro
nerctBud. buonornueckue cUCTEMbI aKTUBHO B3aUMOJEUCTBYIOT ¢ JIIT.

B3auMopeiicTBue MOXKET MPOUCXOIUTh B BOJHON WM JunoduiabHO cpene. [Toatomy
npu pa3paboTKE COOTBETCTBYIOUIMX JIGKAPCTBEHHBIX (OPM HEOOXOAMMO YUHTHIBATH (HAKTOP
CpeIlbl.

[Ipu pazpabotke JIII crapatorcs HOOUTHCS HAMOOIBINCH CEICKTUBHOCTH ICHCTBHS,
MOCKOJIbBKY B TMPOTHBHOM Cllydae BO3MOXHBI HEKeJaTelbHble IMOOOYHBIE pEaKLUU.
CenexkTUBHOCTb ONPENEISIETCS] XUMUYECKOW CTPYKTypol B3auMOAEHCTBYIOUIMX BeuiecTB. Ilpu
PacCMOTPEHUU CTPYKTYpPhI YUUTHIBAIOT MIPOCTPAHCTBEHHYIO CTPYKTYPY, SJIEKTPOHHBIE (DaKTOPbI
M BO3MOXHOCTh  B3aUMOJICUCTBUSI C  OKpY>KeHHeM  (coibBaTalus,  TUApaTanus,
BHYTPUMOJIEKYJISIPHbIE B3aUMOICHCTBUA).

HetictBue JIIT cknagpiBaeTcs u3 3 craauid:

1) Iponukuoenue JIII B MeCTO pacroyiokeHuss MUIIEHH. («MHIIEHb» - aKIEHTOPHI,
penenTopsl, GEPMEHTHI, KIIETKU, OPTaHbl, (PYHKIIMOHAIBHBIC CHCTEMBI).

2) PacniozHaBaHWe MUIICHH W XHMHYECKOC B3aUMOJEHCTBHE C HEH 1O MPHUHIHITY
CPOZCTBA.

3) AKTHBaIUs MHIICHU B PE3yJIbTaTe CTPYKTYPHBIX U3MCHEHHI MyTEeM B3aMMOICHCTBHUS
ee ¢ JIII. OOpa3oBaHusi METAOOJMTOB WM B3aUMOJEHCTBHS C JAPYTHMH OHMOJIOTUYECKUMHU
BEIIIECTBAMH, WHBIMH, YeM pelenTop Win (HepMeHT, mpuBosimias K (hapMakoINHAMUYECKOMY
OTBETY.

[Ipu cuntese JII1 HeoOXoaUMO yUUTHIBATh TPeOOBAHUS, KOTOPHIE MPEABABIAIOTCA K HUM
MEIHUIUHOM.

OcHoBHbI€ 3Tanbl noucka JIB.

CozaHne HOBOTO JIEKApCTBA - YpE3BbIUANHO CIIOKHAs IpobiieMa, Tpedyromas 3arpar,
3HAYUTENbHBIX CPEJICTB U TPYJia OOJIBIINX KOJJIEKTUBOB HAYYHBIX U MTPAKTUUYECKUX PAOOTHUKOB.

Pa3pa6otka JIIT BkitoUaeT cieayrone cTaaum:

1) 3ameicen co3manus HoBoro JIIT. OH BO3HHK IPH COBMECTHOMN paboTe GapMaKoIoroB u
XUMHUKOB-CHHTETUKOB. Ha 3To# craguu oTOMparoTcs CHHTETHYECKHe coenuHeHus. Kotopeie 1o
UX MHEHHUIO MOTYT OBbITh OMOJIOTHYECKU aKTUBHBIMU BEIIIECTBAMH.

2) CuHTe3 pe/IBapuUTeIIbHO OTOOPAHHBIX CTPYKTYp 00anaromux bA.

3) dapmakonoruueckuii CKpuHUHT. OCHOBHOM 3Tall, BO BPeMsi KOTOPOTO OTCEHBAIOTCS
HENEPCIIEKTUBHBIE BEIIECTBA, U CHHTE3UPOBAHHBIEC HA MPEbIYIIEM JTallE.

4) Kiunudeckast npoBepka BAB, KoTOpble MponuTH Bce 3Tamnbl HapMaKoIOTHIECKOTO
CKpUHUHTA.

5) PaspaboTka TeXHOJOTHH IPOU3BoAcTBA HOBOro JIIT 1 Hanbomee pannoHansHOM JID.

6) Iloaroroska HTJI, Bkitouaroteii crmocoObl koHTposis kadectsa JIIT u ero JID.

7) Bueapenue JIII B mpOMBINUIEHHOES MPOU3BOJACTBO U OTPabOTKA BCEX CTaaWM €ro
MOJTyYEHUs B 3aBOJICKUX YCIOBHUSX.

Bce aTu 3Tanbl TecHO CBS3aHBI MEXKIY COOOM, Ka)IbIil U3 KOTOPBIX SIBISETCS UTOTOM
COBMECTHOM pabOThl XUMUKOB, CHHTETUKOB, XUMHKOB- aHAJIUTHKOB, OMOXUMHUKOB, TEXHOJIOTOB,
(hapMalieBTOB.

4 NnirocTpaTUBHBINA MaTepuaJ:

- TaOJINIIBI;
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- npe3enranus Microsoft Power Point.
5. JlutepaTypa:
OCHOBHAaf:

HA PYCCKOM fI3bIKe:

1.Kakuposa, H. K. OcHoBsl (hapmanieBTHUECKOM OnoTexHoIoruu: yued. nocodue / H. K.
Kaxuposa, H. K. baitzonganos, 3. b. Cakunosa. - Anmatel: U3a-8o KasHMY, 2008. - 256 c.
2.Kakuposa, H. K. O6mas xumuueckas Texnosiorus: yuaed. mocobue/ H. K. JKakupona.; Pek.
VYu4eb.-metoauu. Copetom yH-Ta uM. C. JI. Achenausiposa. - Anmatsl: DBepo, 2013. - 119 c.
3.AcunpbexoBa A.Jl., Opnabaesa C.K. [IpombinuieHHbIE cCIOCOOBI MOMYYEHHUS JEKAPCTBEHHBIX
cpenactB. JlaboparopHsiid mpakTukyMm-IlIsmMkenT.- 2016-200c.

HA Ka3aXCKOM Si3bIKe:
1. Xumusineik TexHonorust Herizzaepi: okynslk / bl. K. Toiibaes k. 0.]; KP BFM. - Anmarsr:
JKIIIC PIIBK "Hoayip", 2011.-296 6et. - (KP XKorapbl 0Ky OpbIHIAPBIHBIH KaybIMIACTHIFHI).
2.XuMUsl OHJIPICIHIH HETI3T1 MPOLECTepl MEH almaparrapbl: 3epTXaHAIbIK MPAKTUKYM: OKY
kypausl / L. . HypceitiToB. - Anmatel: 9Bepo, 2014. - 140 Ger. c.
3. OpnadaeBa C.K., AcunnbekoBa A.Jl. Jlopimik 3artapabl amyablH OHAIPICTIK omicTepi. -
3epTxaHajiblK MpakTUKyM. - [IIeiMkeHT. - 2019 x. -1806.

HAa AaHIJIMACKOM sI3bIKeE:
Seitmagzimova, G. M. General chemical technology: textbook / G. M. Seitmagzimova. -
Almaty: Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 292 p.

3JIeKTPOHHBbIE PeCypChl:

1.Ycemanosa, M. b. XKanmer xumus [DnekTpoHHBIN pecype]: oky Kypaisl / M. b. Ycmanosa. -
OnekTpoH.TekcToBbIe AaH. (19,1 MB). - Ockemen: "Mynbsrumenus 3eprxanacer”, 2007. - 351, omnr.
nuck (CD-ROM).
2.AcunmbbekoBa A.Jl., OpnabaeBa C.K. [IpoMbIuieHHBIE CTIOCOOBI TIOMYYECHHS JIEKAPCTBEHHBIX
cpeactB.  Jlabopatopubiii  mpaktukym-Llbmvkent.-2016-DnexTpon.TekcToBeie  naH.(4,00
Mb).2021.-200c
3.0pnadaeBa C.K., AcuibbexoBa A.Jl. Jlopimik 3artapabl anyJblH OHIIPICTIK omicTepi. -
3eprxaHaiblK NpakTUkyM. - [lIeimkent. - 2019 x. - DOnektpoH.TekcToBble AaH.(4,00
Mb).2021.1806.

duekTpoHHble pecypcbl BUILL
DnekTponnas oubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
Pecry6nukaHckast MeKBY30BCKast aJIeKTpoHHas bubimroreka (PMOB) — http://rmebrk.kz/
Iudposas oudmroTeka «Aknurpressy - https://www.aknurpress.kz/
DnexkTponHas 6ubnnoreka «dmurpady - http://www.elib.kz/
Onurpad - nopran MyJIbTUMEIUHHBIX yueOHuKoB hitps://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/
6.KonTpoabsHbie Bonpocsl (o6paTHas cBsa3b Feedback):
1.Xumus 1 TeXHOJOTUSI CHHTETUYECKUX JIEKaPCTBEHHBIX cpeacTB. [Ipenmer u conepxanue.
2.BO3HUKHOBEHHE M Pa3BHTHE XHUMHKO-(apMalleBTUYECKONH MPOMBIIUIEHHOCTH. [Ipon3BOICTBO
dapmaneBTuueckux npenaparoB B r.llIbiMkeHTe 3aBo1 MM./[3epKHHCKOTO, Pa3BUTUE XUMHUKO-
dapmarneBTHUeCcKOi npomsinuieHHOoCcTH B PK.
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3. AHAIUTUYECKHEC HUCCIICAOBaHUA B IMPOLCCCEC CO3JJaHUSA HOBLBIX JICKAPCTB. Bungsr KOHTPOJIA
JICKApCTBCHHLIX BCIICCTB. OCO0OEHHOCTH BBITIOJHEHUS pa60T B na6opaTopHH TEXHUYECCKOI'O

anaymza. OToop mpob /i aHam3a.

4. Knaccuduxaius JeKapcTBEHHbIX CPEACTB U OpraHu3alius KoHTpousa kauecta JIC B XuMHKoO-

(dapMaIeBTHYECKON MPOMBIIIIICHHOCTH.
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