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. Lesn v 327244 AUCUUILUIMHBI:

Obweobpazosamenvras yenp: U3y4€HUE OCHOBHBIX IPUHIMIIOB pa3pabOTKU XUMHMKO-TEXHOJIOTHYECKUX
IIPOLIECCOB U UX MH)KeHepHOoro odopmiieHus. Ha ocHOBe M3yuyeHHs 3aKOHOMEPHOCTEH MPOTEKaHUs IPOLIECCOB
paccMaTpuBarOTCS METOJMKH pacdyeTa OCHOBHBIX XapaKTEPUCTHUK XMMHYECKOTO IpoIecca, METOIOB BhIOOpa
palMOHANBHBIX CXEM MPOM3BOJCTBA 33aJaHHOTO IPOAYKTA, METOABI BHIOOpA TEXHOJIOTMYECKHX DPEXKHMOB,
o0ecrneynBaroMX ONTHUMAlbHbIE 3HAUEHMs IIOKa3aTesied XUMHYECKHUX IIPOLECCOB, aHalu3a U OLEHKU

3¢ (HEKTUBHOCTH MMPOU3BOICTBA.

Pazeusarowas yenv: pa3BuTHe y 00y4aIOIIMXCSl CTPEMIICHHUSI K CaMOPA3BUTHIO, TIOBBIICHUIO KPyro3opa

10 BOIIPOCAaM M3y4aeMOM JUCUUILINHBL.

Bocnumamenvnas yenv., BOCIHUTAHHUC OCO3HaAHHUA COHHaHbHOﬁ 3HAYMMOCTH CBOCH HpO(I)CCCI/II/I n

HCO6XOI[I/IMOCTI/I OCYHICCTBJICHUSA HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH Ha OCHOBC MOPAJIbHBIX U IIPABOBLIX HOPM.

3adaua Oucyuniunsbl COCTOUT B TOM, YTOOBI HAyYUTh CTYJAEHTa OOOCHOBAaHHOMY IIOAXOAY K BBIOOpY
METO/Ia MOJIYYCHHUSI XUMUYECKOTO TPOIYKTa C YISTOM MEPONPHUATHI MO OXpaHEe OKpYKalomeh cpenl Ha 0aze
3HaHWi, MMOJyYCHHBIX PaHEe MPU M3YYCHUU €CTCCTBEHHOHAYYHBIX AMCIMUIUIMH M 3HAHWUMU, TIOJTYYCHHBIX MOCIIEe

YCBOCHUA JUCHUIIIINHBI.

I, Mecto nucuuninnabl B cTpykrype OIIOII BO:

JIMCIMITIIMHA OTHOCUTCS K 0a30BbIM TUCHHUTUIHHAM 00s3atenbHo# yactu (51.0.27). CoBpemenHas
XUMHUYECKas TEXHOJIOTHsI 0a3UpyeTcsi Ha OCHOBHBIX MOJOKEHUSIX XUMHUHU, YCBOSHHBIX CTYJICHTaMH B
npouecce u3ydeHus 31oro npeamMera B mkosie. Kype I[Ipoueccer n anmaparel. XuMu4eckasi TEXHOIOTHUS
nepepaboTKu HEPTH U ra3a UMeeT (PyHIaMEHTAJIbHOE 3HAYEHUE B CTAHOBJICHUH CIIEIIUATTUCTA IITUPOKOTO

HpOCI)I/IJ'ISI " OIIMPACTCA Ha CICAYIOMIUC MPECATICCTBYIOMIUC TUCHUIIIINHBI:
HEOpTraHN4YCCKasa XUMU,
Ooprann4decckKas XuMus,
dHAJIMTHYCCKasa XUMMUA,
(1)H3quc1<a${ XHUMHUA,

xumusa BMC.

1. TpeOoBaHus K pe3yIbTaTaM OCBOCHUS AMCUMILINHBI:

[Tporiecc ocBOEHUS AUCHMILIMHBI HAMPaBIeH Ha (OPMUPOBAHUE KOMITETEHIIHH (2JIEMEHTOB CIIETYIOIINX
kommneteHIui) B cootBercTBUM ¢ ®I'OC BO u OIl BO mo manHOMYy Hanpasnenuto noocomoexku 04.03.01
«Xumusy, npogpunv: Xumusa neghmu u 2asa.



IlepeyeHb NJIaHUPYeMBbIX Pe3yJbTATOB 00yUeHUsI N0 IMCUHUIJIMHE, COOTHECEHHBIX ¢ HHAMKATOPaAMH
AOCTHKEHUS] KOMIIEeTEeHINH

Komnierenuus HNuauxaropsl PesyabTarhbl 00yyeHus
KOMIIeTEeH I

OIIK-1 Cnocoben NIK onk-12 [pennaraer 3HaTh. METOABbl COCTaBJICHUA W
aHAJIM3UPOBATh U MHTEPIPETALIIO peueHus ypaBHEHUU
HUHTEPIPETUPOBATH pE3yIbTaTOB COOCTBEHHBIX | MAaTEpPUAJbHOTO U TEIJIOBOIO
pe3yJIbTaThl XUMUYECKHUX SKCIIEPUMEHTOB M pacueTHO- | 0aJaHCOB OCHOBHBIX IPOLIECCOB,
9KCIEPUMEHTOB, TEOPETUYECKUX PadoT ¢ ONpEACNEHUs] JIBWKYILEH CHIIBI,
HAOIOICHUN ¥ U3MEPEHUN | MCIIOJIb30BAHUEM pacdera CKOpPOCTH IPOLIECCOB, a
TEOPETUUECKUX OCHOB TaKK€  Ha3HaYeHWe, [PUHIUI

TPaAULMOHHBIX U HOBBIX YCTpOiCTBa U pabOThl, OCHOBHBIE

pa3zaenoB XUMUU XapaKTEPUCTUKU M ONTHUMAJIbHBIE

YCIIOBHS paboThI TUIIOBBIX

anmaparoB M BCIIOMOIaTeIbHOTO

000pyI0BaHuUS; OCHOBHBIE

MIPUHITUTIBI OpraHu3aluu

XUMHUYECKOT0 MPOU3BOJCTBA, €0

HepapXuyecKon CTPYKTYDBI,

METOIIbI OLIEHKH 3((PEeKTUBHOCTH

MIPOU3BOJICTBA, oOmue

3aKOHOMEPHOCTH XUMHUYECKHX

IIPOLIECCOB; OCHOBHbIE

XUMUYECKHE MPOU3BOACTBA.
YMeTh: TOATOTaBINBATh OOBEKTHI
HCCJIEI0BAHUS, IPOBOJIUTH
AKCIEPUMEHTAJIbHbIE
MCCJIEJOBAHHUS 110 33JaHHOMN
METOJIMKEe, paboTaTh Ha
anmnaparype, IpuMEeHsIEeMOH B
XUMHUYECKUX UCCIIEIOBaHMSIX,
pacCUMTBIBATH OCHOBHBIE
XapaKTEPUCTUKH XUMHUYECKOTO
npoiiecca, BEIOUpaTh
palMOHATIBHYIO CXEMY
IIPOM3BOACTBA 33JAHHOTO
IIPOAYKTa, OLIEHNUBATh
TEXHOJIOTMUYECKYIO

3¢ dEeKTUBHOCTH TPOU3BOJICTBA,
IIOJIB30BAaThCs CIIPABOYHON U
Hay4YHOMU JINTEpaTypoi 110 BCEM
paszzaenam AUCHUIIIUHBL,
OCYULIECTBIIATH TUIIOBBIE
TUIPOJMHAMHUYECKHE, TETUIOBBIE,
MaccOOOMEHHBIE PACUETHI.
Baaners: HaBbIKAMU TPUMEHEHUS
TEOPETUYECKUX OCHOB IIpU
CUHTE3€ U HCCIeI0BaHUU
HEOPraHMUYECKUX U OPTraHUYECKUX
00BEKTOB U paboTe ¢
pacTBOPEHHBIMU B BOJE U




OpPTaHUYECKHUX PACTBOPUTEISIX
BEIIECTBAMH I10 TOTOBBIM
METOAMKAM, METOJJaMHU
OIIpeIeIICHUs] ONITUMAJIbHBIX U
paIMOHATBHBIX TEXHOJIOTHYECKIX
PEXKUMOB pabOTHI 000PYIOBAHHS;
METOIaMH aHaIHM3a
3¢h(HEKTUBHOCTH PabOTHI
XUMHYECKHUX TTPOU3BOJICTB;
OTIpEIEIICHUS] TEXHOJIOTUYECKHIX
noKasareJiel mpouecca.

OIIK-2 Cnocoben
MIPOBOAMTH C COOTIOICHUEM
HOPM TEXHUKHU
0€30IMaCHOCTH XUMHUYECKHI
AKCIEPUMEHT, BKIIIOYAs
CHHTE3, aHAJIN3, H3YUCHUE
CTPYKTYpBI U CBOHCTB
BEIIIECTB U MaTePHAJIOB,
HCCIICIOBAHHE TTPOIIECCOB C
UX y4acTHEeM

MK onk-2.1 PaboTtaer ¢
XHMHYECKMMU BEILECTBAMHU
C COOJTIOICHHEM HOPM
TEXHHUKHU 0€30MMacHOCTH

NJK ork-2.2 [IpoBogut
CUHTE3 BEIIECTB U
MarepuaoB pa3HOi
PUPOABI C
HCII0JIb30BaHUEM
MMEIOIIHNXCS METOJUK

3HaTh: IPaBWJIAa U HOPMBI TEXHUKU
6e3omacHoCTH IIpU paboTe ¢
XMMHUYECKUMHU PEaKTHBAMH U
¢buznaecknMy IpudOpamu.
YMeThb: OATOTaBINBATh 0OBEKTHI
JUISl CHHTE3a, TIPOBOJIUTH
AKCIIEPUMEHTANBHBINA CHHTE3 10
3aJJaHHOM MeTOo/nKe, paboTaTh Ha
anmaparype, IpuMeHseMOil B
XUMHUYECKUX MCCIICAOBAHUSX.
BiiageTh: HaBBIKAMU MTPOBEIICHUS
XUMHUYECKUX IKCIICPUMEHTOB TPH
CHHTE3€ BELIECTB 110 TOTOBBIM
METOJIMKAM.

OIIK-6 Cnocoben
MIPEJICTABIISTh PE3YIbTAThI
cBOel paboOTHI B YCTHOH U
MUCbMEHHOU opme B
COOTBETCTBUH C HOpMaMu U
MpaBUIaMH, IPUHITHIMH B
npodeccruoHanbHOM
cooO1ecTse

W 1Kornke.1 Ilpencrapnser
pe3yabTarel paboThl B BUIE
oTYeTa Mo CTaHIaPTHON
dbopMe Ha PYyCCKOM SI3BIKE

N/Korik-6.4 ['oTOBUT
MPE3EHTALINIO TIO TEME
paboThI M IPEJICTABIISIET €€
Ha PYCCKOM U aHIJINKHCKOM
SI3BIKAX

3HaTh: npaBuiIa COCTABICHUS
MIPOTOKOJIOB OTYETOB XMMUYECKHIX
OTIBITOB, IPUMEHSITh OCHOBHBIE
3aKOHBI XUMHHU TIPU OOCYKICHUH
MOJTyYEHHBIX PE3YJIbTaToB,
MOATOTOBUTH OTYET O
BBHITIOJTHEHHOH padoTe.

YMeThb: IPEACTaBUTh PE3YIBTAThI
OTIBITOB U PACYETHBIX padboT
COMIIACHO TPEOOBAHMSIM B JaHHOM
001acTH XUMHUH.

Baaners: HaBbIKaMu
MPEJICTaBICHUS PE3yIbTaTOB
CcOOCTBEHHBIX HayYHBIX
M3BICKAaHUH B KOMIIBIOTEPHBIX
ceTsX U uH(POPMAIIMOHHOMN
Hay4HO-00pa30BaTeIbHOIl cpere.




IV. COAEP’)KAHUE U CTPYKTYPA JTUCHUIIJIMHBI
TpyroeMKoCTb AMCHUILIMHBI COCTABJISIET 6 3a4eTHBIX eIMHHUL, 216 YacoB, B TOM uncie 1,25 3a4eTHBIX eIUHHUL, 45 4acoB HA IK3aMeH.
DopMa NPOMEKYTOUHON aTTECTALMHU: 3a4ém, IK3AMEH.

4.1 Conepanue JMCHAILIHHDBI, CTPYKTYPHPOBAHHOE 110 TEMaM,
€ YKa3aHHeM BH/I0B Y4eOHBIX 3aHATHI H OTBEJCHHOI0 HA HUX KOJIHYeCTBA AKaJeMHYEeCKHX YaCOB

Bunel yueOHOI paboThI, BKITIOUAs CAMOCTOSITENIbHYIO paboTy
00yy4aromuxcsi U TpyA0E€MKOCTb
(B yacax)
@DOpMBI TEKYILETO
o g KOHTPOJISI
= KonrakTtHast pabota npenoaaBarens ¢ 00yJaromuMHICs Q© yCIIEBaEMOCTH;
Pasgen qucuuIninebl/ TEMBI 3 s
Ne i/m S - dopma
3 S POMEKYTOYHON
= arTecTaluu
JlabopatopHbIe 1 IPaKTUICCKHE 5]
= (no cemecmpam)
3aHATHA b}
Jlexuun Kepy 5
I N3 nux KOHCYITBTAIIAH 3
Bcero yacos [paKTHYECKast =
IOATOTOBKA @)
OO0urue BONpockl XMMHYECKOH Hposepra orsietos no
1 P 7 2 24 24 4 JIP, mpakTHueckue
TeXHOJIOTHHU
3a/laHusl, CCMHHAPBI
Teopernyeckue 0CHOBbI Iposepka or4eros 1o
2 P . 7 8 18 18 3 JIP, mpakTHueckue
XMMHYECKOH TeXHOJIOT U
3aJIaHHsI, CCMHHAPHI
CTpyKTypa ¥ TeXHOJI0THYeCKHe [IpoBepka oT4ETOB 110
3 cXeMbl XMMHYECKHX 7 2 6 6 2 JIP, mpakTHueckue
NPOU3BOJCTB 3a/laHusl, CCMHHAPBI




AHAJIHN3 TEXHOJOTHYECKUX CXeM
HEKOTOPBIX BasKHEHUX

IIpoBepka 0T4ETOB 1O
JIP, mpaktuueckue

4 XMMHYECKHX MPOU3BOACTB. 2 3a/laHusl, CEMHHApPBI
Texnonozusa azoma
AHaJIN3 TEXHOJTOTHYECKHX CXeM [IpoBepka 0TYETOB 110
HEKOTOPBIX BasKHEHUX JIP, mpaktuueckue
5 XMMHYECKHX MPOU3BOACTB. 2 3a/laHusl, CEMHHApPBI
Ilepepabomka
docopcodepirrcawezo coipva
AHaJIN3 TEXHOJTOTHYECKHX CXeM [IpoBepka 0T4ETOB 110
HEKOTOPBIX BasKHEHUX JIP, nmpakTtndeckue
6 XHMHYECKHX MPOU3BOACTB. 6 6 2 3a/laHusl, CEMUHAPBI
Ilepepabomka negpmu
AHAJIHU3 TEXHOJOTHYECKUX CXeM [IpoBepka oT4eTOB MO
7 HEKOTOPBIX BaKHEHIINX i ) 5 JIP, npakTnueckue
XHMHUYECKHX POU3BOJCTB. 3a/IaHMs], CEMUHAPbI
Ilpou3eo0cmeo nonusmunena
AHaJIN3 TEXHOJTOTHYECKHX CXeM [IpoBepka 0T4YETOB 110
HEKOTOPBIX Ba)KHeHIINX JIP, npakTnueckue
8 XHMHUYECKHX MPOU3BOJCTB. 18 18 6 3a/1aHMs], CEMUHAPbI
dnekmpoxumuueckue
npouszeoocmaa.
AHaJIN3 TEXHOJTOTHYECKHX CXeM [IpoBepka oT4ETOB 110
HEKOTOPBIX Ba)KHENIINX JIP, npakTnueckue
9 XHMHYECKHX MPOU3BOACTB. 4 3a/laHusl, CEMUHAPBI
IIpon3BoaCTBO METANINYECKOTO
AJIIOMHMHMUSI.
[IpoBepka pernamenTa,
10 Cocmaenenue u 3auwuma 34 | 3ammTa pernaMeHTa
pecnamenma
11 3auéT, 3k3aMeH 45 3a4ert, IK3aMeH




HToro yacos

] 3 | 7

72

2 | 61

B paboueii npoepamme no oucyuniune npu 8binoIHeHUU 1a060pamopHulX pabom npeoycmMompena nPaKmudeckas no020moeKa 6 6Uoe GblNOIHeHUs

OMOENbHBIX 8U008 pAOOM, C8A3AHHBIX ¢ OYOyWell NPOhecCUOHATbHOU 0essmeNbHOCHIbIO.

4.2 TInaH BHeayIUTOPHOI caMOCTOATEIbHOI PadoThl 00y4alOIMXCS 110 JUCHUIIMHE

Cemectp

Hazpanue pasaciia, TCMbI

CamocTosTeapHas padoTa 00yJaronuXxcs

Bua camocTrositenbHOM paboThI

Cpoxku
BBINTOJTHEHHSA

3arpatsl
BpEMEHU
(gac.)

OneHo4yHOE
CPEICTBO

V4eOHO-METOIUIECKOE
obecrieyenue
CaMOCTOSITENTLHOU PabOTHI

OO0mme BONpPoChbl XUMHYECKOM
TEXHOJOTHH

Hanucanue otueToB

CeHTs0DpS -
nexkadpb

[IpoBepka
otueToB YO

KpoHn, Banepuit
AnexcaHapoBUY. XUMUYECKas
texHonorus [Tekcr] : yue0.-
Meto. mocodue / B. A. Kpom,
b. B. Tumoxun ; Upkyrckuit
roc. yH-T. - Upkytck : U3n-Bo
Iy, 2006.-145c. : m. ; 21
cM. - bubmmorp.: c. 142.

TeopeTnueckne OCHOBBI
XHMHUYECKOH TeXHOJIOTHH

Hanmcanue oT4eToB

CeHTs0pB -
nexkadpb

IIpoBepka
otueToB YO

Heopranuueckas xumus :
Kpon, Banepuii
AnexcaHApoBUY. XUMHUUECKast
texHonorus [Tekcr] : yue0.-
MeTo. mocodue / B. A. Kpom,
b. B. Tumoxun ; Upkyrckuit
roc. yH-T. - Upkytck : U3n-Bo
Ury, 2006. - 145 c. : ui. ; 21
cM. - bubmmorp.: c. 142.




CamocTosTenpHas padoTa 00ydaronuxcs

y‘l€6H0-MeTOZ[I/I‘leCKO€

Cemectp Hassanue paznena, TeMBI C 3aTparsl Onerodroe obecneriere
3 OKH o
P ’ Bun camocrositenbHON paboThI P BpEMEHU CpeacTBO CaMOCTOATENBHOH paboThI
BBIIIOJITHCHUA
(dac.)
Crpykrypa n Kpon, Banepuii
TEeXHOJJIOTHYEeCKHe CXeMbI AHCKC&HZ{pOBI/I‘{. Xumuueckast
XMMHYeCKHX IPOH3BOICTB texHonorus [Tekcr] : yueo.-
CeHTs10Dpb - IIpoBepka meroz. ocoGue / B. A. Kpos,
Hanucanue otueroB 2 _ .
,Z[eKa6pI> otuetoB YO b. B. Tumoxusn ; Upkytckuit
roc. yH-T. - Upkytck : U3n-Bo
Ury, 2006. - 145 c. : u. ; 21
cM. - bubmmorp.: c. 142.
AHAJIN3 TEXHOJIOTHYECKUX [Tonoxxenue o
CXeM HEeKOTOPbIX BaKHeHIIHNX TEXHOJIOTUYECKUX
XHMHMYECKHUX MPOU3BOJACTB. peraMeHTax
Texnonozcusa azoma MIPOMU3BOJICTBA MPOLYKIIHHU
Ha NPEaNPUATUIX
XUMHYECKOTO KOMILIEKCA
CocraBnenne pernamenta, ydactue B| CEHTSOPH - 2 %‘-(’)82';5/234 OT 28 anpens
T.
3aIUTe PErIaMEHTOB nexkadpb

3ammra
pETIIaMEHTOB

PexoMeHaammu Mo HanmucaHuIo
Y4e0HOTO TEXHOJIOTUIECKOTO
periaMeHTa: yaeOHo-
METOIMIECKOE TOCOOHe
/N.A.Babenko, A.C.bo0OkoB,
b.H.baxeHoB,
A.B.Kameckuil.- UpkyTcK :
W3n-Bo NIT'Y, 2020.- 80 ¢




Cemectp

HasBanue paznena, Tembl

CamocTosTenpHas padoTa 00ydaronuxcs

Bun camocrositensHOM paboTh

Cpoxku
BBITIOJTHCHUS

3aTpaThl
BpEMEHU
(dac.)

OneHouHOE
CPEelCTBO

Y4eOHO-MeToIUIeCcKOe
obecrieueHne
CaMOCTOSITEITEHOM pabOTHI

AHAJIN3 TEXHOJIOTHYECKUX
CXeM HEeKOTOPbIX BaKHeHIIHUX
XHMHYECKHX MPOU3BOACTB.
Ilepepaoomka
docopcodepirrcaweo coipva

CocraBienue perilaMCHTa, y4aCTuc B
3aIUTC PCTIIaMCHTOB

CeHTs0pb -
nexkadpb

3amura
pErjIaMeHTOB

TTonoxenue o
TEXHOJIOTHYCCKUX
periraMCeHTax
IMPOU3BOACTBA MMPOAYKIINKU
Ha NPEAIPUITUIX
XUMHWYCCKOI'0O KOMIIJICKCAa
(Ne 02-35/234 ot 28 ampens
2000 1.)
PexoMmenanuu no HamuCaHUIO
y4eOHOT0 TEXHOJIOTHYECKOTO
periameHTa: yueOHo-
METOIMYECKOE TIOCOOHE
/N.A.Babenko, A.C.boOKkoB,
b.H.baxeHoB,

A.B.Kameckuil.- UpkyTcK :
Wzn-so UT'Y, 2020.- 80 ¢

AHAJIN3 TEXHOJIOTHYECKUX
€XeM HEKOTOPBIX BasKHEH X
XHMHYECKHX MPOU3BOACTB.
Ilepepabomka nepmu

CocraBieHue periraMcHTa, ydacTtuc B
3aIUTEC PCTIIAaMCHTOB

CeHTs0DpS -
nexkadpb

3ammra
pETJIaMEHTOB

ITomoxxenwne o
TEXHOJOTNYECKUX
pernameHTax
MIPOU3BOJICTBA MPOTYKLIUU
Ha IPEAIpUITUIX

XUMHNYCCKOT'O KOMIIJIEKCa
(Ne 02-35/234 ot 28 ampens
2000 T.)

PexomeHanmm mo HaIMCaHUIO
Y4e0HOTO TEXHOJIOTUIECKOTO
periameHTa: yueOHo-
METOIUYECKOE MOCOOHE
/M.A.babenko, A.C.bo0OkoB,
b.H.baxeHos,
A.B.Kamesckwii.- UpKyTCK :
W3zn-Bo UT'Y, 2020.- 80 ¢




Cemectp

HasBanue paznena, Tembl

CamocTosTenpHas padoTa 00ydaronuxcs

Bun camocrositensHOM paboTh

Cpoxku
BBITIOJTHCHUS

3aTpaThl
BpEMEHU
(dac.)

OneHouHOE
CPEelCTBO

Y4eOHO-MeToIUIeCcKOe
obecrieueHne
CaMOCTOSITEITEHOM pabOTHI

AHaJIN3 TEXHOJIOTHYEeCKHX
CXeM HEeKOTOPbIX BaKHeHIIHUX
XHMHUYECKHX MPOU3BOJCTB.
IIpouzeoocmeo noausmuniena

CocraBnenue perilaMCHTa, y4YaCTHuC B
3aIUTC PCTIIaMCHTOB

CeHTs0pb -
nexkadpb

3ammmra
pETIIaMeHTOB

TTonoxenue o
TEXHOJIOTHYCCKUX
periraMCeHTax
IMPOU3BOACTBA MMPOAYKIINKU
Ha NPEAIPUITUIX
XUMHWYCCKOI'0O KOMIIJICKCAa
(Ne 02-35/234 ot 28 ampens
2000 1.)
PexoMmenanuu no HamuCaHUIO
y4eOHOT0 TEXHOJIOTHYECKOTO
periameHTa: yueOHo-
METOIMYECKOE TIOCOOHE
/N.A.Babenko, A.C.boOKkoB,
b.H.baxeHoB,

A.B.Kameckuil.- UpkyTcK :
Wzn-so UT'Y, 2020.- 80 ¢

AHAJIHU3 TEXHOJOTHYECKUX
CXeM HeKOTOPBIX BAKHEHIINX
XHMHUYECKHX MPOU3BOJCTB.
Inekmpoxumuueckue
npouszeoocmea

Hamnucanue otueToB

CeHTs0pB -
nexkadpb

IIpoBepka
otueToB YO

Kpon, Banepuii
AnexcaHapoBud. XUMUYecKas
texHonorus [Tekcr] : yue0.-
Mmeto. [Tocodbue / B. A. KpoH,
b. B. Tumoxun ; UpkyTckuit
roc. Yu-T. - Upkytck : U3a-Bo
Ury, 2006. - 145 c. : m. ; 21
cM. - bubmwmorp.: c. 142.




Cemectp

HasBanue paznena, Tembl

CamocTosTenpHas padoTa 00ydaronuxcs

Bun camocrositensHOM paboTh

Cpoxku
BBITIOJTHCHUS

3aTpaThl
BpEMEHU
(dac.)

OneHouHOE
CPEelCTBO

Y4eOHO-MeToIUIeCcKOe
obecrieueHne
CaMOCTOSITEITEHOM pabOTHI

AHAJIM3 TEXHOJOTHYECKUX
CXeM HEeKOTOPbIX BaKHeHIIHUX
XHMHUYECKHX MPOU3BOJCTB.
IIpou3BoacTBO
MeTA/UINY€eCKOro aJIOMUHUS.

CocraBienue perilaMCHTa, y4aCTuc B
3aIUTC PCTIIaMCHTOB

CeHTs0pb -
nexkadpb

3ammmra
pErIIaMeHTOB

ITomoxxenwne o
TEXHOJIOTHYECKUX
pernameHTax
MIPOU3BOJICTBA MPOTYKIIUH
Ha IPEAIPUITUIX

XUMHNYECKOT'0O KOMIIJIEKCa
(Ne 02-35/234 ot 28 ampens
2000 r.)

PexoMeHanmy 1o HaluCcaHUIO
y4eOHOT0 TEXHOJIOTHYECKOTO
periameHTa: yueOHo-
METOIUUECKOe ocooue
/N.A.Babenko, A.C.boOKkoB,
b.H.baxeHoB,
A.B.Kameckuil.- UpkyTcK :
Uzn-so UT'Y, 2020.- 80 ¢

Cocmasnenue u sawuma
peziamernma

Cocmaenenue u sawuma
peciamenma

Hos6ps-
nexkadpb

34

3amura
pEriaMeHTOB

ITomoxxenwne o
TEXHOJOTNYECKUX
pernameHTax
MIPOU3BOJICTBA MPOTYKLIUU
Ha IPEAIpUITUIX

XUMHNYCCKOT'O KOMIIJIEKCa
(Ne 02-35/234 ot 28 ampens
2000 .)

PexomeHanmm mo HaIMCaHUIO
Y4e0HOTO TEXHOJIIOTUIECKOTO
periameHTa: yueOHo-
METOIUYECKOE MOCOOHE
/M.A.babenko, A.C.bo0OkoB,
b.H.baxeHos,
A.B.Kamesckwii.- UpKyTCK :
W3zn-Bo UT'Y, 2020.- 80 ¢

OO1mas TpyJ0eMKOCTh CaMOCTOSITEILHON padoThI 10 JUCHMILINHE (Yac)
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CamocTosTenpHas padoTa 00ydaronuxcs

y‘l€6H0-MeTOZ[I/I‘l€CKO€

Cemectp HazBanue pa3aena, TeMbI C 3arpater Onerounoe obecrerertie
3 OKH o
P ’ Bun camocrositenbHON paboThI P BpEMEHU CpeacTBO CaMOCTOATENBHOH paboThI
BBIIIOJITHCHUA
(dac.)
Brogker BpeMeHH caMOCTOSITEIbHON PadoThl, MPeTyCMOTPEHHBII Y4eOHBIM MJIAHOM 61

JUIsl JAHHON IMCHUIIJIMHBI (Yac)

KonrakTtHast paboTa npy MpoBeJeHUN YUEOHBIX 3aHATUN MO AUCHUILIMHE BKIIIOYACT B CEOA:

3aHATHA JICKIMOHHOI'O THIIA, na6opaTopHLIe pa6OTbI, TpyHIiOBbIC KOHCYIIbTAlUH, UHANBUAYAJIbHYO pa60Ty O6y‘{aIOH_[I/IXC$I C IIpCII0aBaTcCJICM.




4.3 Conep:xanue yuedOHOro MaTepuaJia
Conep:xanue pa3/ieJioB U TeM TUCIHUIIUHBI
1.1 O61mme BOpPochbl XUMHYECKOH TEXHOJIOTHH

Ponp u wMmacmTaObl HMCHOJIB30BaHUS XHMHUYECKHX MPOIECCOB B pa3iMyHbIX cdepax
MaTepuabHOTO Tpou3BojcTBa. CHIpbeBass M dHEpPreTudeckas 0a3a XUMHUYECKUX TPOU3BOJICTB.
TenneHIIMM pa3BUTHS TEXHOC(Epbl M BO3pacTalollee 3HA4YeHHWE MPoOJIeM pecypco- u
9HeprocOepeKeHus, obOecreueHusl 0E30MaCHOCTH XMMHUYECKHX  IPOM3BOJCTB,  3aIUTHI

OKpY>KaroIen Cpesbl.

XHUMHUYECKOE MIPOU3BOACTBO KaK CJIOKHAsA CHUCTCMaA. OCHOBHBIC 3TaIlbI CO3a4aHusg XHMHKO-

texHosorunueckux cucrem (XTC).

@dyHnaMeHTalbHble  KpUTepUH  3(GHEKTUBHOCTH UCIIOJIB30BaHUSA CBIpb U
sHepropecypcoB B XTII. VYpaBHeHus OanaHca MaTepHaIbHBIX MOTOKOB B TEXHOJOIMUECKUX
cucreMax. llokazarenu pacxoma pasiav4HBIX BHJOB CHIPbs; OTHOCHUTENIBHBIN BBIXOJ MPOAYKTA.
VYpaBHeHus OanaHca MOTOKOB dHepruu. OCHOBHBIE HANpPaBJICHUS MOBBIIICHUSA 3(PPEeKTHBHOCTH
WCIIOJIb30BaHUS CBIPBEBBIX U DHEPreTHYECKUX pecypcoB. KOMIUIEKCHOE HCIIOIB30BaHUE CBHIPBS.

3HepFOTeXHOJ'IOFI/I‘leCKI/IC CXEMbI U UX CYHNIHOCTD.

XuMuyeckasi TEXHOJIOTUS U MarepuasnoBefeHue. CoBpeMeHHasi CUCTEMAaTHKa MaTepuaioB
[0 COCTaBY, CBOMCTBaM W (PyHKIIMOHAJIbHOMY Ha3HaueHUI0. MaTtepuaibl Kak BakKHas KaTeropus
IIPOAYKTOB XMMHUYECKON TEXHOJIOIMH. BOCIIpOM3BOIMMOCTh CBOMCTB MAaTEPHUAIIOB KaK KIIFOUEBAst
npobiemMa MarepuanoBefeHus. DyHKIMOHANbHBIE MaTepHajbl B XUMHUYECKOM TEXHOJIOTHH:
KaTaJn3aropbl, aJcopOeHThl, 3JIEKTPOAbI, MeMOpaHbl, ceHcopbl M JOp. llapameTpbl HbIHE
IPUMEHSEMbIX (YHKIMOHAIBbHBIX MarepualloB U IPOTHO3UPYEMbIE XapaKTEPUCTUKH. Pecypc
(YHKUIMOHANIBHBIX MaTepUAIIOB — OJIWH W3 BaKHEHIINX KPUTEPHEB HUX HCIOIB30BAHUSA B
TeXHOJOTMH. KOHCTpYKIIMOHHBIE Marepuanbl Kak (akrop, JUMHUTHPYIOLIMHA MpUMEHEHHE
AKCTPEMaJIbHBIX (U3MUECKUX BO3JACHCTBUI B TEXHOJOTMU. XUMHYECKOE COMPOTHUBIICHUE
METAINIMYECKUX M HEMETaJUIMYECKUX MarephasioB. MeTolbl 3allUThl METAIJIOB M CILIAaBOB OT
Koppo3uH. OCHOBHBIE BH/bl HEMETAUIMYECKMX KOHCTPYKLIMOHHBIX MarepuaioB. Poib HOBBIX
MarepuanoB Mpu pa3paboTke 3(P(PEKTUBHBIX TEXHOIOTMYECKHMX CXE€M M HHTEHCH(PHUKALUU

TEXHOJIOTHYECKUX MPOLECCOB.
1.2 TeopeTnyeckne OCHOBbI XUMHY€CKOM TEXHOJIOTUH

MeM6paHHa;1 TCXHOJIOTUA PAa3ACIICHUA cMmecel BenlecTB. PaBHOBECHBIE M KMHETHUYECKHE

daxTopsl, onpenensiomue  3PPEKTUBHOCT, MeMOpaHHOrO pasieneHus. Mepapxuueckas



CTPYKTypa COBPEMEHHBIX MEMOpaHHBIX MarepuanoB. KOHCTpyKuMs MeMOpaHHBIX anmnaparos.
MHorocTyrneHuarble Kackaabl pa3aeluTeNbHbIX Moaynedl. KomOuHupoBaHue MeMOpaHHBIX H

a7CcOpOLIMOHHBIX MOIYJICH.

Hpo6neMa MacImTabHOro nepexoga B XUMHYECKOH TEXHOJIOTHHU Inpu pealn3alnnun
na6opaTopHHx I/ICCJ'ICIIOBaHI/Iﬁ B IIPOMBIINIJICHHOCTH. Xumuueckue PCAKTOPHI. OCHOBHBIE THUIIBI
XUMHUYCCKUX PCAKTOPOB; NPUMEPBLI UX HMCIOJB30BaHUA B TCXHOJOIMH BAXXHEHUIITNX XUMHYSCKHX

IPOAYKTOB.

XUMHKO-TEXHOJIOTHYECKHUE TPOLIECChl KaK OOBEKT yIpaBieHus. BXonHble U BBIXOTHBIE
apaMeTpbl CUCTEMBI; apaMeTpPbl COCTOSIHUSA, KOHCTPYKIIMOHHBIE U YIIPABJISIOIINE TapaMeTphl;
(YHKIMOHATBHBIN ONEepaTop CUCTEMbI 3aja4a BHIOOpA aleKBAaTHOM MaTeMaTHYeCKOW MOIENU U

napaMeTpUIecKol uIeHTU(UKAINN 0O0BCKTA.
1.3 CTpyKTypa ¥ TEXHOJIOTHYECKHEe CXeMbl XHMHYECKHUX NPOM3BOICTB

Macmtabpl MHPOBOTO MPOU3BOJACTBA BAXHEUIIUX TPYHI XUMUYECKUX IPOIYKTOB B
TOHHA)KHOM M CTOMMOCTHOM BBIPQKEHHUHU, YIACIBHOM IHEPTONOTPEOICHUH, CTOUMOCTH U CPOKax
CIIy’)kObl OCHOBHBIX BHUJOB 00OpymoBaHHS. [IpOrHO3HBIE JTaHHBIE O CHIPHEBOM OOCCIICUCHUH
KPYIMHOMACIITAOHBIX IPOMBIIUICHHBIX XHWMHUYECKHX IMPOLIECCOB, BKIIOYAas IMepepadoTKy
MEPBUYHBIX HSHEPrOpecypcoB BO BTOPUYHBIC, MPOU3BOACTBO METAIJIOB M TMOJIMMEPHBIX
MaTepuaioB, MUHEPAIbHBIX YI0OpEHUH, CepHOM KUCIOTHI U T.A1. O01ue cBeeHns: 00 OCHOBHBIX

HMCTOYHUKAX MTPOMBIIIIEHHBIX OTXO/IOB U BEIOPOCOB, UX BO3JICUCTBUE HA OKPYKAIOIIYIO CPETY.

CHOXHOCTE H MHOT'OBApUAHTHOCTb PCHICHUA 3ada4yd CHUHTC3a W ONTHUMH3AIUU
TEXHOJOTUYECKOM CXEMBI KPpYIIHOI'O XUMHNYCCKOI0 MpPOU3BOACTBA. HpI/IHI_II/IH MHOFOCTa,HI/IP’IHOF (O)
OCYHECCTBIICHUA XHUMHUUYCCKOI'O Hp606pa30BaHI/I5[ HUCXOAHOTO ChIPpbsA B KOHCYHBIC MNPOAYKTHI C
ONTUMAJIBHBIM BapbHPOBAHUCM BJOJIb TPACKTOPHHU IMPOLCCCa TEMIICPATYPbl U AABJICHUSA, TOYCK
BBOJa pearcHTOB U BbIBOJA MMOOOYHBIX MMPOAYKTOB XUMUYCCKUX HpeBpaH_[eHI/II\/'I, HCIIOJIb30BAHUCM
BCIIOMOI'aTCJIBbHBIX pa60111/1x BCIICCTB CCICKTUBHOI'O ,Z[eI\/'ICTBI/IH (KaTaJ'II/BaTOpOB, a6COp6eHTOB u
T.)I.), opraHmauMeﬁ MCCTHBIX PCIUKIIOB MaTCPUAJIbHBIX ITOTOKOB. Bona KaK ChIPbC U KOMIIOHCHT
XUMHUYCCKUX IIPOU3BOJACTB; MPOLECCHI BOAOMOATOTOBKHM MW MOACUCTEMBI BOHOO60pOTa B
MMPOMBINIJICHHOCTH. HOI[CI/ICTCMLI KOHTPOJISI W YIPAaBJIICHUA TCXHOJOIMYCCKHMU IMPOLECCAMU.

Buapl TEXHOIOTMYECKOTO aHAJIM3a HA XUMUYECKUX MPEAITPUATUSAX.
1.4 AHa/IM3 TEXHOJIOTMYECKUX CXeM HEKOTOPBIX BaKHEHIIMX XUMHYECKUX NPOU3BOICTB
Texnonozusa azoma

KnroueBoe 3HauCHHE TEXHOIOTHH CBS3BIBAHUS aTMOC(I)CpHOFO a30Ta B IIPOU3BOICTBC

MMPpOAOBOJILCTBUA. CprKTypa COBPCMCHHOT'O MPOU3BOACTBA aAMMMAKa H3 HNPHUPOAHOIO Trasa:
10



OCHOBHbIE OJIOKH M CBs3M. [HMOKOe MCIONB30BaHUE TETEPOreHHBIX KATaJW3aToOpoB B
MHOTOCTYIIEHUATOM CXEMe MPUTOTOBIICHHUS U OYMCTKH a30TOBONOPOAHON cMmecH. OcobeHHOCTH
UPKYJISIMOHHOM  CXEeMBl CHHTE3a aMMHaka; (U3UKO-XMMHUYECKHE OCHOBBI  BBIOOpa
ONTUMAJILHOW CXEMbl CHHTE3a aMMHaKa; Mpo(UIMPOBaHUE TEMIIEpaTyphl MO BBICOTE KOJIOHHBI

CHHTE3a. YTI/IJ'II/I?)aHI/If{ «IIPOAYBOYHBLIX» I'a30B.

CtpykTypa ¥ OCHOBHbIE OCOOCHHOCTH COBPEMEHHON TEXHOJOTMUYECKOH CXEMBI
MIPOM3BOJICTBA a30THOM KHCJIO0THI. OU3NKO-XMMHUYECKHE OCHOBBI M anmaparypHoe opopMIIeHHE
MIPOLIECCOB CEJIEKTHUBHOIO KAaTAIUTUYECKOTO OKUCICHHSI aMMHaKa, OKHCIEHUSI OKCHIOB a30Ta U
ux abcopOruu. CxeMbl KaTaTUTUYECKOTO 00€3BPEKUBAHUS OTXOIMIINX ra3oB. [IpuunHbl HU3KON

IKCEpreTHIeckoi 3p(HEeKTHBHOCTH MTPOU3BOACTBA A30THON KUCIIOTHI.

[IpousBoncTtBO HUTpara amMMoHHMsi. lcnonp30BaHHWE TEIUIOTHI  HEUTpaIu3aluu.

[Tpou3BoacTBO Kapbamua.

HepCHeKTI/IBBI OHMOTEXHOJIOTUH B PEIICHUHA HpO6J'I€MLI (1)I/IKCB.I_[I/II/I a30Ta B I104YBax.

Ilepepadomxka ghocghopcoodepirrcauiezo coipvs

Bunsl docdopconepxaniero coipbsi: anatutel U (HOchOpUTHl, MHUPOBBIE 3amachl U
OCHOBHBIE MECTOPOXKJICHHS. Pa3nmnins MUHEPaJOTHUECKOTO COCTaBa U CBOMCTB, OMPEACIISIOIINe
BBIOOp crocoba TexHoJoruueckoi mnepepaboTku. CoBpeMEHHOE COCTOSIHHME TMPOU3BOACTBA U
norpebsenust ¢gochopa u  (HochopHBIX KHUCIOT. IDKCTPAKIMOHHAS KHCIOTAa Kak OCHOBA
NPOM3BOJCTBA MHHEPAIBHBIX  YIOOpeHHil. DIeKTpOTepMUYECKH crnocod  ModydeHus

aneMmeHTapHoro ¢ochopa u repmuueckoit hochopuoit kucnortsl. [1naBnensie pocdarsr.

OU3NKO-XMMHYECKHE OCHOBBI Pa3IOKEHUs MPUPOAHBIX (ocaTroB CEpHOU, a30THON U
dochoproit kuciaoramu. CocTaB M KOHLEHTpalus oOpasymoueiics (HochopHON KHCIOTHI B
3aBHCUMOCTH OT TeMIlepaTypbl M CIocoba pasfioXkeHus anaruta. BelaeneHue w yTuiaM3anus

¢dropucteix razoB. baianc o ¢propy B mponsBoacTBe HoCcHOpPHON KUCIOTH U YIOOPESHHIA.

[Ipon3BOACTBO IKCTPAKIUOHHON (POCHOpPHON KHUCIOTHI W YHOOpPEHH — OCHOBHOM
NOTpEeOUTENTh MUPOBOTO  TMPOU3BOJACTBA CEpHOM  KHUCIOTHL. COBpPEeMEHHOE COCTOSHUE
MPOU3BOJICTBA CEPHOI KUCIOMbL U3 PA3TUYHBIX BUIOB ChIpbs (MpUpOJHAsl cepa, KOJTYelaH,
cepocojieprKallie OTXOSIINE ra3bl MepepadoTKH MOIUMETAUIMYECKUX Py, Cepa U CEPOBOAOPOL

u3 HedTell um mpupomHoro raza). docdorurnc — OTXOA MPOU3BOACTBA SKCTPAKITMOHHOU
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dbocdhopHOIl KUCIAOTHI — MOTEHUUATBHBIA UCTOYHUK CBIPBS Ul TIOJIYYEHHS CEPHOU KHUCIIOTHI U

MOCTPOEHUS 3aMKHYTHIX IIUKJIOB B TPOU3BOJCTBE YIOOPEHHI.
Ilepepabomxka negpmu

MupoBbie 3anacel HeTH, OCHOBHBIC TIOKa3aTeIH PACIPOCTPAHEHHOCTH M MOTPEOICHUs
Hedt mo crpaHaM. OCHOBHbBIC LelieBble NPOAYKTHl Hedrenepepaborku. IlepBuynbie U
BTOpPHUYHBIE TIporecchl HedTenepepadboTku. [imybokas mepepaboTka HE(pTH C UCIOIIB30BAaHHEM
KaTaJIUTHYECKUX MPOIIECCOB — OCHOBA PECYpPCOCOSPEKEHHS U MOJyYCHHUS] BBICOKOKaUuECTBEHHBIX
MOTOPHBIX  TOIUIMB, CMa30YHBIX Macel U I[IUPOKOrO  acCOPTHMEHTA  ChIpbS  JUIS

He(bTeXI/IMI/ILIeCKOFO n MI/IKpO6I/IOJ'IOl"I/ILIeCKOl"O CHHTEC3a.

Karanutnyeckuil KpeKMHI — BaKHEHIIUI MHOTOTOHHAXKHBIM TEXHOJIOIMYECKUN MPOLIECC
nepepaboTku HEPTAHBIX (Ppakuuil. XUMHYECKHE OCHOBBI IPOLECCAa M LEJIEBbIE MPOIYKTHL.
MHoroBapuaHTHbIM COCTaB KEPOCHHO-Ta30MIEBBIX (pakLUil — OCHOBHOIO ChIPbsS Ipoliecca

KaTaJIUTHYCCKOI'0O KPCKUHI'a U MCTOAbI €TI0 ITOAIOTOBKHU (mnpoo6eccepHBaHHe u FI/I,Z[pOO‘II/ICTKa).

AJIOMOCHIIMKaTHBIC Karajin3aTtopbl KpPCKHUHIA (OT MMPpUPOAHBIX TIJIMH 0 COBPEMCHHBIX
LEOJUTCOAEPKAILNX CUHTETHUECKUX Karainu3atopoB). Posnb amopdHON anroMOCHIMKATHON
marpuibl. CHHEprusM B CHCTEME LEOJIMT — Marpuia. I'MOKocTh mpolecca Mo ChIpbIO 3a CYET
LeJICHANPaBJIEHHOT0 MOAW(UIMPOBAHUS KaTaau3aropa (BBEIECHHE MAaTpUIlbl, IOIM3APSAHBIX
KaTuOHOB, YJ'II)TpaCTa6I/IJ'H/I3aHI/I$I), IpruaaHuc yCTOfI‘IHBBIX MCXaHNYCCKUX U THAPOMEXaHHUYCCKUX
CBOMCTB (MHKpochepuzanus, BBeJeHHUEe OapuUTOB U 1p.). VI3MeHeHue CcBOMCTB Karamuzaropa
(aKTUBHOCTM M CEJEKTMBHOCTH) B IIpollecce€ KPEKHHra U HEOOXOIUMOCTh pereHepanuu

KaTajun3aropa. Pons MMpOLECCCOB MAaCCONIEPCHOCA B OCYHICCTBIICHUN KATAJIUTHUYCCKOTO KPCKHUHTA.

DOBOJIIONMS  TEXHOJIOTUYECKOTO O(OpMIIEHHS Mpoliecca KaTaIUTUYECKOrO KpPEKHHra:
CTAI[MOHAPHBIN CJION KaTalau3aropa, MCEBIOOKMKEHHBINH CIOH MUKpPOCHEPHOro KaTajius3aropa,
JBWDKYIIMHCS CIIOM TpaHyJIMpPOBAHHOTO KaTalu3aTopa, MABMKYIIMICS CIOH IIapUKOBOIO
KaTaJIn3aTopa ¢ COOCHBIM PAaCIOJIOKEHUEM PEAaKTOpa U PEreHeparopa ¢ IMHEBMOTPAaHCIOPTOM,

KpekuHr B mudT-peakTope ¢ goxkuroM CO B CO, M ynaBIMBaHMEM CEPHUCTHIX COCIMHEHHUH B

pereneparope.
Ilpou3eoocmeo nonursmunena

Ceippe 11 mpomsBoacTBa I13. TexHomormyeckas cxema MNOATOTOBKU ChIPbSl A
npousBoacTBa [13. Ilpomeimnentnoe nonydenne [19. CpaBHeHHE Pa3TUYHBIX TEXHOJIOTHYECKUX
cxem mnonydeHus II3. Ilomydyenume IID Huzkoit miotHocTH. OCHOBHBIE OCOOEHHOCTH

TEXHOJOTUYECKOM CXEMBI paﬂHKaﬂLHOﬁ MNOJIMMCpU3allu 3TUJICHA TIPH BBICOKOM HABJICHUH B
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razoBoil (¢asze B TpyOuarbix peaktopax. llomydenme I1D Bwicokoi mmoTHOCTH. TexHOmOTHA

nepepaboTKu U obnacTu npuMeHeHus 115 u u3nenwii u3 Hero.

Xumnueckass Mogudukanus [15 kak MeTo MPOMBIIIJICHHOTO TOJYyYeHHUs] MOJIMMEPOB C
NPUHUMIINAIBHO HOBBIMU 3KCIUIyaTallMOHHBIMUA CBOMCTBaMHU. XJIOPUPOBAHHBIM IOJIUAITHIICH
(XIID). OcHoBHBIe »dKciuTyaranoHHple cBoiictBa XIID. IloHATHE O KOMITO3MIIMOHHOMN
HeopHoponHoctd  XIID. BrusHue oOmero coiepkaHusi XJopa M KOMITO3UIIMOHHOMN
HeopHoponHoctd  XIID Ha ero sKcIulyaTalliOHHBIE CBOMCTBA.  XJIOPCYIb(PUPOBAHHBIN
nosmaTuaeH (XCIID). OcHoBHble dkcmuryarannoHHble cBoiictBa XCIID. Ocobennoctu
panukanbHON peakuuu cynabhoxiopupoBanus 1D B pactBope. MexaHU3MBI ByJIKaHU3ALUU

XCIID. Dxonornueckue aceKkTsl poussoacTsa [19 u nznenuii Ha ero ocHOBE.

9ﬂel<mp0xumuuea<ue np0u3600cm ea.

OcHOBBI IIponecca MEKTponn3a. bamaHc HaNpsKEHUs U PacXozl NIEKTPOIHEPTUU HA IIEKTPOIIU3.
Beixog mo ToKy. MarepuanbHbIi M TEIUIOBOW OamaHChl 3iekTpoiu3epa. OCHOBBI TeOpHUHU
IIepeHoCca HOHOB B PAaCTBOpax 3JIEKTPOJIUTOB U B MeMOpaHax. Pacnipenienenue razocoaepikaHus B
MEXIJIEKTPOJIHOM IIPOCTPAHCTBE. AHANIN3 BIMSHMUS HEOQHOPOAHOCTEH paclpenciieHUusl TOKa Ha

BBIXO/I ITO TOKY MOOOYHBIX IMPOAYKTOB.

[IpousBoncTBO XJOpa M KayCTHUYECKOW coabl. Peakuumm Ha snekTpomax. Turibl
MPOMBILIUIEHHBIX AJIEKTPOIU3EPOB. DIEKTPOIU3EPHl C TBEPABIM KaToIOM: IuadparMeHHBIH U
MEMOpaHHBIA. DIEKTPOIM3Ep C PTYTHBIM KaToAoM. PeakTop Hansi pas3loKeHUs amallbraMbl.
DNEeKTpoNIU3ep IS ANIEKTPOIN3a PacIyIaBOB XJIOPHUIOB LIEIOYHBIX MeTaioB. OCHOBHBIE CTaIUU
MMPOM3BOACTBA XJIOpa H KayCTH‘IeCKOﬁ COJBI. Du3nKo-XUMUYECKHE OCHOBEI KOHJACHCAaIIu
JKUJIKOTO XJI0pa, XpaHEHUE U TPAHCIIOPTUPOBKA KUJKOT0 Xjopa. Ocyllika 1 nepeKkayka BOI0poaa.
Brimapka u miuaBka KayCTHYECKOH COMbl. DKONOTHYECKHE MpOOIeMbl MPOU3BOJACTBA XJIOpa U

KayCTUYECKOU COMBI.

IIpou3BoACTBO METANTHYECKOT0 AJTIOMHUHMSA. DJIEKTPOJIUT B IPOU3BOICTBE ATIOMUHUS.
AHOJIIHBIE U KaTOJHbIE peakUuu. TUIBl U KOHCTPYKIMH JIEKTPOIU3EPOB. AHOIHBIE U KaTOJHBIE

MaTepualibl B MIPpOU3BOACTBC aJIOMUHUS. Hpo6neMa MaJOU3HaAIIMBACMOI'0 aHoa.

DNEeKTPOXUMHUECKUE TIPOU3BOJCTB JPYTHX METAIIOB. OKOJOTHMYECKHE TIPOOJIEMBI

IMPON3BOACTBA METAJLJIOB.
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43.1

IlepeyeHb ceMMHAPCKHUX 3aHATHI M J1a00paTOPHBIX padoT

No paznena u HanmenoBanue naGopatopHbeix | TpymoemkocTh | IlpakTmdeckas [(OuneHOYHBIC dopMupyembie
(vacer) IIOATOTOBKA
TEMBI pabot cpencTBa KOMITETEHIIUU
JCITUTLIAHBI
1 1.1 OO6mue 1. UcnipiTaHue BBITAPHOM 6 6 Oruer, OIIK-1
BOTIPOCHI YCTaHOBKH cobeceioBaH | OIK-2
. OITK-6
XHUMHYECKOM 2. UccnenoBanue 6 6 ue 10 OTYETY
TEXHOJIOTHH TETIO0OMEHHUKA «TpyOa B
TpyOe» 6 6
3. Onpenenenne KOppO3UOHHOMN
CTOMKOCTH METaJIOB 6 6
4. UccnenoBanue CBOWCTB 6 6
KOMTIO3HIIMOHHBIX MaTepUAIIOB
5. 3amuTa MeTamioB OT
KOpPpO3UH
2 1.2 6. M3yuenue ruipaBIuku Oruer, OINK-1
Teopernyeckue | KUIISIIETO CIOS 6 6 cobeceoBaH | OIK-2
OIIK-6
OCHOBBI 7. Onpenenenue KOHCTaHT Ue 110 OTUeTy
XMMHYECKOU bubTpoBaHUSA 6 6
TEXHOJIOTHH
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3 1.3 Crpykrypa u | 8. TeXHUYECKUH aHAIIN3 6 6 OTuer, OIK-1

TEXHOJIOTHYECKUE | HEPTEPOILYyKTOB cobecenoBanue | OIK-2
OIIK-6

CXECMBI [0 OTYETy
XHUMHUYECKUX
MPOU3BOJICTB

4 1.4 Ananus 9. [Tony4yeHue KOMITO3UTHBIX Ortuyer, OIlK-1
TEXHOJIOTHYECKH | MaTepUaoB 6 6 cobecenoBanue | OIK-2
X CXEM 10. [Muponu3 HeDTEIPOITYKTOB 12 12 MO OTUETY OTeo
HEKOTOPBIX 11. Onpenenenune
BAYKHEUILINX (paKMOHHOTO COCTaBa
XIMHAYECKIX HEPTETPOAYKTOB 6 6
MPOU3BOJICTB

* Ha maGoparopHble paboThl OTBOAMUTCS 72 yaca. Kakaomy CTyIeHTY MpejyiaraeTcsi HHIUBUAYyIbHBIH Ha0Op Ta00paTOpHBIX paboT u3
MPEJCTABICHHOIO CIHCKA.
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4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOATEJIbHOE U3yYeHH e

(camocTosiTeIbHAsI pa00Ta CTY1€HTOB)

Ne Tema 3ananue dopmupyemas NaK
HEJI. KOMITETEHITHS
2-6 | OOmme BOnmpoCsI [TonroroBka u | OlK-1 OIIK-1.2
XUMHYECKOMN Hanucaunue oruéros | ONK-2 OLIK-2.1, OIIK-2.2
OIIK-6 OIIK-6.1, OTIK-6.4
TEXHOJIOTHH
7-9 | Teopernyeckue IToxroroBka n | OlIK-1 OIIK-1.2
OCHOBBI nanucanue oruérop | ONK-2 OIIK-2.1, OIIK-2.2
o OIIK-6 OIIK-6.1, OIIK-6.4
XUMHYECKOM
TEXHOJIOTHH
1-2, | Ctpykrypa u IToaroroska u | OlK-1 OIlK-1.2
9-10 | TeXHOIOTHYECKHE nanucanue oruéros | ONK-2 OIIK-2.1, OIIK-2.2
OIIK-6 OIIK-6.1, OTIK-6.4
CXEMBbI XUMHUECKHX
MIPOU3BOJICTB
3 AHanus ITonroroBka u | OIK-1 OIIK-1.2
TEXHOJIOTMYCCKUX nanucanue oryéros | ONK-2 OIIK-2.1, OIIK-2.2
OIIK-6 OIIK-6.1, OTIK-6.4
CXEM HEKOTOPBIX
BaKHEUIITHUX
XUMHUYECKHUX
MIPOU3BOJICTB
4.4 Meroanyeckue ykKa3aHusi N0 OPraHU3alUM CAMOCTOSITEIbHOH PadoThI
CTY/IEeHTOB
CamocrosiTenbHast paboTa CTYIEHTOB, CBSi3aHHas C TMOJATOTOBKOM OTYETOB IO

BBIMIOJTHEHHBIM J1a00paTOpHBIM paboTaM, 3aKpeIUIEeHHMEM TEOPETUYECKOro MaTepuana B BUJE

PEIICHHMA 3a1a4 U IMMOATOTOBKU K CEMHUHApaM, IPOBOAUTCA BO BHCAYAUTOPHOC BPEMSI.

2.
3.

4.

Cmpyxkmypa omuema no 1abopamopHot pabome:
1. Iens paGoThI.

TeOpeTI/IquKaH 4aCThb.

Brinonnenue paCyCTHBIX, Fpaq)I/IquKI/IX 1 KOHTPOJIBHBIX 3aJIaHUM B COOTBETCTBHHU C
MCETOANYCCKHUMHU YKA3aHUSAMHU K KaXKJ101 pa60Te.

BriBoz (Ha OCHOBE TTOJIYYEHHBIX PE3YJIbTaTOB).

MeTOI[I/ILIGCKI/Ie PEKOMCHAAIWH 1O BBINOJHCHUIO U 06pa60T1<e OKCIICPUMCHTAJIBHBIX JaHHBIX I10

KaX/10M J1abopaTopHON paboTe OmHMCaHbl B METOAMYECKUX pekoMmeHnanusx: Kpon, Banepuit

AnekcannpoBud. XuMmuueckas Texnosorus [Tekct] : yue6.-meton. mocodue / B. A. Kpon, b. B.

Tumoxun ; Upkyrckuii roc. yH-T. - MpKyTCcK :

buGnuorp.: c. 142.

N3n-so UI'Y, 2006. - 145 c.

. 21 oM. -
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V. Y'-IEBHO-METO,I[I/I‘I ECKOE U HHOOPMAIITMOHHOE OBECHIEYEHUE

AUCIUILINHBL (MO YJIST)

a) eepaIBHEIE 3AKOHET H HOPMATHBHBIE JOKYMEHTE! (IIpH HaIHYHH)
TOJIOXXEHHE O TEXHOJIOTMYECKIX PEITTAMEHTAX TIPOU3BOACTBA
[IPOAYKITUU HA TTPEAIIPUSTUSIX XUMHWYECKOI'O KOMITJIEKCA

(Ne 02-35/234 ot 28 anpens 2000 r.)

6) ocHoBHas mHTeparypa

1:

Kpon, Banepuit Anekcan/ipoBHY. XUMHYECKAT TEXHOIOIHS [Texer] : yue6.-metox,
noco6ue / B. A. Kpon, B. B. Tumoxus ; Wpxytckuit roc. yu-. - Upkytek : Man-so ury,
2006. - 145 c. : ur. ; 21 cm. - Bubmworp.: ¢. 142.

Pexomennamiu mo Hamicanmo yae6HOro Texmonornueckoro pernameHTa: yuebHO-
MeToMIeCKoe nocodue /1. A Babenxo, A.C.Bob6kos, b.H.Baenos, A.B.Kamesciuit.-
Upkyrek : Mzg-so UT'Y, 2020.- 80 c.

Beckos, B. C. Obmas xuvuveckas TexHONOMHs [Texer] : yae6. ans crym. Bysos, 00yd. 1o
XHM.-TEXHOJIOL. HATD. IOATOTOBKH OaKkaTaBpoB W Aumiiomup. cren. / B. C. Beckos. - M.

: Akaniemxnura, 2006, - 453 ¢. : i, ; 22 eum. - (Yuebuux mis By3oB). - BuGmmorp.: c. 446.
- ISBN 5-94628-149-6.

Marapmi, Pomer 3euxosud. "Teopetnueckne ocHOBE XHMUYECKHX IIPOLIECCORB
nepepabotke nedTH [DnekTponmsii pecype] : yueb. nocobue uIs cTya. By30B, 06yy. mo
coenl. 3925002 "Xum. Texnonorus nepepaborku Hedytu mTaza" / P. 3. Marapun. - 3BK. -
M. : Vaupepcuter, 2009. - 281 ¢. - Peum noctyma: 343 "bubmrotex”. - Heorpanuy.
moctyn. Marapun, Pomen 3enuxosud. TeopeTHueckue 0CHOBEI XAMHYECKHX IPOLIECCOB
nepepaboTky HeTH [ DNeKTPOHHBLA pecypc] : yaeb. nocobue mis cTyn. By30B, obyu. 1o
crent. 3925002 "Xum. TexHomorus nepepaboTku ReTH W rasa” / P. 3. Marapuu. - DBK. -
M. : Yumpepcrter, 2010. - 281 c. - Pexmm JIOCTYIa: DIMEKTPOHHbIH YHTAJIbHEIH 381
"Bubimorex". - ISBN 978-5-98227-679-7.

B) NOMONHUTETbHAS JIATEPATY A

Tl

23

Octposckait, lemnanuii Mapxosny, MeToms: ONTHMH3ALUN XUMUKO-TCXHOIOIMUECKHX
TIPOIEeccoB [IneXTpoHHEN pecype] : yueb. mocobue / I, M. OcrpoBekuii. - BK. - M. :
Yaupepcurer, 2007, - 425 c. - Pexnm JocTyTa: BIeKTPOHHBIN YHTANBHBIA 341
"Bubnuotex". - ISBN 978-5-98227-343-7.

Humopa, Jionvuna Muxaitiosna, Docharsl MeTAIOB - HOHOOOMEHHUKH IIpH DTyOOKOM

O9HCTKeE COJel : yueb.-MeTon. mocobue / JI. M. Tumoga, I, Y. Cmupnos ; UpkyTckuii

roc. yH-T. - Mpkytck : M3z-Bo UT'Y, 2009, - 96 ¢. : mn. ; 20 . - bubmmorp.: c. 81-96.

I') CIMCOK aBTOPCKHX METOAUHECKHX pa3paboTok:

1) 631 JaHHBIX, HH(OPMAIHOHHO-CIIPABOYHEIE H [IOHCKOBbIE CHCTEMBI .

Pexomenmanmm 1o Hanucanmio y4eGHOrO TEXHOTOTHUECKOTO pernamMeHTa: y4yeHHo-
Meropnyeckoe nocobue /M.A.Babenko. A.C.5obkos, B.H.Baxenos, A.B.Kamesckwii.-

Wpxytek : Uzn-so UT'Y, 2020.- 80 c. i Cocpenpd ME TS

%
2o SLICS

Lwww.elaruswru/.../1569/1/1333921 exam.pdf
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2. http:www.ksu.ru/chmku/docs/kn4_06.rtf

3. www.xenoid.ru/.../chem books download.php

4. http:/www.edu.ru./db/portal/spe/archive.htm
5. http:www.edu.ru/window/library?p...

6. http:www.novedu.ru

7. http:www.anchem.ru

8 http:www.ximicat.com/index.php

V1. MarepuajibHO-TeXHHYECKOe o0ecredeHue TUCUMTILTHHbI:

[Tomemennss  ayis  TPOBENEHUS  JICKIMOHHBIX W JIAOOPaTOPHBIX  3aHATHH,
YKOMIUIEKTOBAaHHBIE HEOOXOIUMBIM O0OpyHAOBaHHEM, NpUOOpHOM 0a30i M peakTUBaMHu, a
UMEHHO:

- ayIuTOpPUH, OCHAIEHHbIE MYJIBTUMEAUMHBIMU CPEICTBAMHU, [UIsl IPOBEICHUS
ayIMTOPHBIX U TpakTH4YecKux 3auatuid (aym. 402, 426, 303); ayn. 5, 402, 426 oOopynoBaHbI
mynsTUMenuiHbIMU TTpoekTopamu (INFocus IN 105 (3D Ready)), HacTeHHBIMH SKpaHaMH,
HoytOykamu Samsung NP 300T5A-A0FRU,

- naboparopHble TpakTHKyMbl (ayn. 416 204), ocHalieHHbIE —CIEAYIOIIUM
000py/I0BaHUEM:

Ne  HaumeHoBaHue (KOMIIbIOTEPHBIE KJIACCHI, Aynurtopusi, KOJIMYECTBO

n/m  ydeOHbIe JabopaTtopuu, 000pyI0BaHKE) YCTaHOBOK

1 VYuebnas madoparopus 6 xopmyc, 416 ayg.

2 VYuebHast naboparopust 6 xopmyc, 204 ayn

3 YcraHoBKa Juisl UccieI0BaHUS! KOPPO3UOHHON CTOMKOCTH 6 xopryc, 416 ayn, 1urm,
METAJJIOB

4 YcTaHOBKa JUIsl M3y4YEHHS B3BEIIEHHOIO CJI0S JUCIIEPCHBIX 6 xoprmyc, 416 ayn, 1T
MarepHuajioB

5 YcTaHOBKa JUIsl U3yYEHUS POLECCa NIEKTPOXUMUYECKOTO 6 xopryc, 416 ayn, 1.
XPOMMPOBaHMS U 3aIUTHl METAJIIOB OT KOPPO3UHU

6 YcraHoBKa JUIsl ONpeaesieHNs KOHCTAHT (PUIIBTPOBAHUS 6 xopryc, 416 ayn, 1T

7 YcraHoBKa JUI UCCIIEIOBaHMS MTPOLIECCOB TEIII00OMEHA B 6 xopmyc, 416 ayn, 2mrt.
TEIJI000MEHHUKE «TpyOa B TpyOe»

8 YcraHoBKa [UIs U3y4EHHUs IIPOLECCA BBIITAPUBAHUS 6 xopmyc, 416 ayn, 1t

9 YcraHoBKa JuIsl HCCIeI0BaHUs MUPOJIu3a He(TENPOLyKTOB 6 xopryc, 416 ayn, 1T

10 YcraHoBKa JUI UCClieIoBaHMs (PPaKIIMOHHOTO COCTaBa 6 xopmyc, 416 ayn, 1t
He(TEenpOayKTOB

11  VYcranoBka [y TEXHUYECKOTO aHAN3a He(PTEenpoIyKTOB 6 xopmyc, 416 ayn, 1t

12 YcraHoBKa Ui KccieI0OBaHUs MPOIIECCOB MPOU3BOICTBA 6 xopmyc, 204 ayn, 1 T

MOJINMEPKOMIIO3UTHBIX MaTepHUAIIOB
13 VYcraHOBKa [UTS UCTIBITAHHS MTOJMMEPKOMITO3UTHBIX MarepuaioB 6 xopiyc, 204 ayn, 1 mT


http://www.xenoid.ru/.../chem_books_download.php

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MHA

B nporecce wuzydyeHus IUCHUIUIMHBI «MeTauimyeckas CBA3b. XHUMHUS METaIOB»
WCIOJB3YIOTCA KaK TPAJWLMOHHBIE, TaK W WHHOBALUMOHHBIC TEXHOJIOTMH, AKTUBHBIE U
WHTEPAKTUBHBIC METOJbI U (OPMBI OOYUYCHHS: TEXHOJOTHS OOBSICHUTEIHHO-HIITIOCTPATUBHBIX
OOCYXKICHHI ¢ DJJIEeMEHTaMH TPOOJIEMHOTO W3JIOKEHHS, TEXHOJOTHS MPOQEeCCHOHATBHO-
OPUEHTHPOBAHHOTO OOY4YEHHUs, JICKI[UU, KOHTPOJIbHBIC M JIa0OpaTOpHbIE PabOThI, CEMHUHAPHI-
KOJUIOKBHYMBI, Pa300p KOHKPETHBIX CHTYyallMid, PEIICHUE CHUTYAIllMOHHBIX 3a1ad, peEIIeHue
TEMATUYECKUX XUMHYCCKUX 3a71ad.

Axmusnvie gpopmol 0b6yuenusi. Ha 1abopaTtopHBIX 3aHATHSAX, KOTOPBIE COCTABISIOT OoJiee
MOJIOBUHBI OT KOHTAaKTHOW paOOThl, KaXKAbIH CTYACHT BBINOJHAET J1ab0paTopHyro padoTy
WHIUBHUyaIbHO. Takod BUJ OpraHu3anuy OOy4YeHHUs CIHOCOOCTBYET NMPHOOPETEHHUIO HaBBIKOB
CaMOCTOSITEIIBHOTO BEJEHHUS YKCIIEPUMEHTAIBHBIX PabOT, MPAKTUYCCKUX HABBIKOB OOpAICHHS U
paboThl ¢ pPa3IUYHBIMH XUMHUYECKUMH BEIIECTBAMH M JIADOpaTOPHBIM 00OpYJIOBaHHUEM,
W3MEPUTENILHON  ammaparypoil, OpraHu3allid  METOJUKH  SKCIIEPUMEHTAJIbHBIX  padorT,
COCTABJICHUS IPOTOKOJOB OTYETOB XHMHUYECKUX OIKCIEPUMEHTOB, @ TaKXKE MPAKTUYECKOTO
MOJTBEPIKACHHSI TCOPSTHUSCKHUX ITOJIOKEHUI OOIIe M HEOPTraHWYECKOW XUMHUU O CBOWMCTBaxX U
MOBEJICHUY HEOPTaHWYECKUX BemiecTB. [10AroTOBKa OTYETOB MO KaXKIIOH JIaboparopHOil pabore
dbopmMupyer ymeHHe MpPOBOAUTH MEPBUYHBIA aHAIW3 PE3yJIbTaTOB C YYETOM 3aKOHOB H
3aKOHOMEpPHOCTEH, (hOPMYIHPYEMBbIX B paMKax OOIIel U HEOPraHUYEeCKON XUMHHU, TPEACTABISATH
pe3ysbTaThl OMBITOB U PACYETHBIX PabOT, IPaMOTHO (HOPMYIUPOBATH BHIBOJIBI.

VIIl. OHEHOYHBIE MATEPUAJIBL IJI51 TEKYIIETO KOHTPOJIA U
IMTPOMEXYTOYHOU ATTECTALIUN

Ouenounbie marepuajnl (OM):

OneHouHble MaTepHalibl TEeKYIIEro KOHTPOJs (OPMHUPYIOTCS B COOTBETCTBUU C
[Tonoxxennem o 6ampHO-periTunroBoit cucteme ®I'BOY BO «UT'Y». HaznaueHue orieHOYHBIX
CPEICTB TEKYIIET0 KOHTPOJIIS - BBIABUTH Y O0yYarOIUXCs CPOPMUPOBAHHOCTH KOMITETEHITHIA:

MarepuaJbl JUIsi IPOBeIEeHUsI TEKYIIET0 U MPOMEKYTOYHOT0 KOHTPOJIS 3HAHUIA
CTYIEHTOB:

IIpuMepHBIii TepedeHb MPOU3BOACTBEHHBIX IIPOIECCOB AJII COCTABICHUS TEXHOJIOTMYECKUX

PCIIIaMCHTOB.

|. [Ipou3BOACTBO OpraHNMYECKUX COETMHEHUI U MaTepuaioB
1. HeGenenas nemntonosa

2. benenas nemonosa

3. ITonuaTHIIEH BBICOKOTO 1aBICHUS

4. ITonu THIIEH HU3KOTO J1aBIICHUS

5. lHonuBuHMIXIOPU T

6. IlonusTunenrepedranar
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7. Metanou (13 CUHTE3 Ta3a)

9. 'maponu3HbIe MPOU3BOACTBA (METAHOI, 3TaHOI, Pypdypor u ap.)
10. CuHTeTHYECKHE MOIOILITUE CPE/ICTBA

11. UcKycCTBEHHBIE U CHHTETUYECKHUE BOJIOKHA

12. ITomuMepHbIe MaTeprabl

I1. [TepepaboTka IPUPOTHBIX KCTOUHUKOB YIIIEBOJIOPOIHOTO CHIPHSI
1. [TepepaboTka HEeDTH
2. ITepepaboTka ra30BOro KOHACHCATa

3. [lepepaboTka KaMEHHOTO YIJIst

I11. PazHoe
1. Meramu3anus MoOBEpXHOCTH (JI€KOPATUBHBIC, 3AIIUTHBIC U JP. TIOKPBITHS )
2. IlepepaboTka 0TX010B, coaepxamux Pb, Hg u ap.

3. @apMmareBTHYeCKHE MpenapaTsl 1 OMOJIOTHYSCKH aKTUBHBIC JT0OaBKH

11.4. OueHouHble CpeacTBa Uil MPOMEXKYTOUHOM arTeCTaluu - SK3aMEH.

NPUMEPHBIN MIEPEYEHB BOITPOCOB K DK3AMEHY.

1. IIpumMeHeHHEe METOI0B TEOPUU MOAOOMS K M3YYEHUIO XMMUKO-TEXHOJOTMUECKUX IMPOLIECCOB.
Teopema mnopobus. Kpurepun mnonobus. Hcnonp3oBaHue aHanu3a pa3MEpHOCTEH IpU

OMpECACIICHUN YHCECII HOI[06I/I$I.

2. Tuppomexannueckue mnpoueccbl. OCHOBbI THUApPaBIUKH. (OCHOBHBIE XapaKTEPUCTHKU
JIBUKEHUsS sKuaKkocTeld. OcoOeHHOCTH mepeMenieHus kuakocteid. O0mue cBeIeHns 0 Hacocax.
OcHoBHBIE MapaMeTpbl HacocoB. [lopimHeBble M TEeHTpPOOEKHBIE Hacochl. JloCTOMHCTBa U

HEJOCTAaTKKU 3TUX BHJOB HACOCOB.

3. ®usnueckue cBOMCTBA KuAKocTel. YpaBHeHue bepHymiu. OceBble, pOTAllMOHHBIE U JIPYTHE
CIEMaJIbHBIE TUIBI HAcOCOB, /JOCTOMHCTBA M HEAOCTAaTKU 3TUX THUIIOB HAacocoB. CpaBHEHME U

BbIOOp. O6MACTH TPUMEHEHUS.

4. Ilepememenue razoB. OcoberHocTH mporecca. Komnpeccopasie MammHbl (00TIHE CBEACHUS).
Tumbl ¥ OCHOBHBIE MMapaMETpPbl KOMIPECCOPHBIX MamuH. llopiiHeBble W IIEHTPOOEKHBIS

KOMITPECCOPBI (HOILpOGHO). I[OCTOI/IHCTBa N HCAOCTATKU 3TUX THUIIOB KOMIIPCCCOPOB.



5. Tlepememenue u cxarue razoB. OcobeHHOCTH Tporiecca. PoTannoHHbIe, OCeBbIe, CTPYHHBIE
KoMmIIpeccopsl. BakyyMHble Hacochl. JIOCTOMHCTBA M HEAOCTAaTKH ATUX TUIIOB KOMIIPECCOPHBIX

mamuH. CpaBHeHue 1 Bb100op. OOIacTH NPUMEHEHHS.

6. OCHOBEI TCILIOIICpEaAaYIN. YPaBHeHI/Ie TEIJIOBOro OajaHca. TCHJ’IOHpOBOI[HOCTB. KOHBGKLIPI?I.

Jlyueucnyckanue. Koxxyxorpy6Hsie TeriooomenHuku. CpaBHeHue u Boioop. [Ipumenenue.

7. YpaBHeHus nepenadun Teruia. [loBepXHOCTHBIE TEIII00OMEHHUKH (OPOCUTENBHBIC, TTOTPYKHBIE,
CIUpaNbHBIE W JPYTHe THIBI TEIUI00OMeHHUKOB). CpaBHEHHWE U BBIOOP TOBEPXHOCTHBIX

TENI000MEHHUKOB 3TUX THUIIOB.

8. CrocoObl HarpeBaHWs M OXJAXACHHUS. PereHepaTwMBHBIN M pEKyINEpPaTHBHBIN TEIJIOOOMEH.

CmecurenbHble TEIII000MEHHUKU. BbI0Op 1 cpaBHEHHE TEIIIOOOMEHHON anmnaparypsbl.

9. Bemapuanue. O6mue cBenenus. CriocoObl BEITApUBAHUA. YCTPOHCTBO BBIIAPHBIX aIlIapaToB
co cBOOOAHON HUpKyssAuueil. JIOCTOMHCTBAa U HEJOCTATKH BBIMAPHBIX AIMapaToB cO CBOOOIHOM

HUPKYJIALHUEH.

10. Bemapssie anmaparbl C €CTECTBEHHOW IupKyssiuend. OOmme cBeaeHus. YCTPONCTBO
BBIIIAPHBIX  aIlIapaToB C €CTECTBEHHOM LHPKyJsanuen. JlOCTOMHCTBA W HEJOCTAaTKHU.

[Ipumenenue.

11. BBIHaprIe aIrraparsl € HpHHyz[HTeHBHOﬁ HHpKy.]IHLIPIefI H IVICHOYHBIC BLIIIAPHBIC aIlllapaThl.

I[OCTOI/IHCTB& N HEAOCTATKH 3THUX TUIIOB aIlllaparoB. MHOFOKOpHYCHI)IG BBIITAPHBIC YCTAHOBKHU.

12. VYerpoiicTBO HacamouHbIX W 0OapOoTaxxHbIX abcopbepoB. PacmbuiuBaromniye abcopOepsl.
CpaBHeHHE UM BBIOOp mepedyHcieHHbIX abcopbepoB. JlecopOims. Cxembl aOCOpPOLMOHHBIX

YCTaHOBOK.

13. BwiGop oskcrparenrta. JuddepeHmnmanbHO-KOHTAKTHBIE SKCTPAKTOphl. JlocTOMHCTBA U
HEJOCTAaTKU HDTOr0 THIMA OKCTPAKTOPOB IO CPAaBHEHHIO C JpyruMu TuUnamu. Cxembl

9KCTPAKIIUOHHBIX YCTAHOBOK. CpaBHeHI/Ie u BBI60p.

14. Ancop6uus. OOme cBeneHus. YCTpoHCTBO ajacopOepoB. Cxembl  aIcOpOLMOHHBIX

nporieccoB. CpaBHEHHE U BEIOOP PA3IMYHBIX THIOB acopOepoB. JlecopOrusi.

15. JIBmkeHue KUAKOCTEHM M Ta3oB 4Yepe3 3€pHUCTBIA marepuai. l[IceBIookuKeHue TBEPIOTrO
3EPHUCTOrO Marepuana. ['uapaBiauka «KUILALIETO cios». [IpuMeHeHue NCeBI00KUKEHHOTO

coCTOsiHUS. Anmaparypa.

16. IIpocras neperonka. OTnyusi NPOCTON MeperoHku oT pekruduxanuu. CrienuanbHbIE BUIbI

neperonku (oomue npeacrasienus). [leperonka ¢ mapom (moapoOHO).
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17. CnenmanbHble BHIIBI TIEPETOHKHU (OOIIME TPEACTaBICHUS). DKCTPAKTHBHAS W a3€0TPOITHAS
neperoHku (moapoOHo). [IpumMeHeHne STUX BHIOB TMEPErOHKUA. MOJIEKyIsIpHas IeperoHKa

(opoOHO).

18 Pexktudukanus. OOmme cBeneHus. OCHOBHBIC CBOMCTBA JKHJAKOCTEHM W WX IapoOB.

[Tepuonnueckas pekrudukanus (moapooHo). YCTPOUCTBO peKTU(PUKAIIMOHHBIX allllapaToB.

19. Pexktudukamus. Omiuuns peKTU(UKAIUN OT NMPOCTOW mNeperoHkd. (OCHOBHBIE CBOWMCTBA
XKHUIKOCTe u ux mapoB. HenpepoiBHas pektudukanus (moxpobuo). Ee ommums or

nepuoanyeckon pekTudukanui. CxemMbl peKTU(PHUKAIIMOHHBIX YCTaHOBOK.

20. TIpowmsBoacTBO cepHUCTOro rasza. Buubl cepocoaepskamiero cbipbs. [leum mist oGxura
CYyMb(QUIHBIX Pyd, IEMEHTApHOW cepbl. [ledn ¢ IMCEeBIOOKIKEHHBIM CIIOEM, JUIsl OOXKHTa
KPYITHOKYCKOBOTO W TIBUIEBHJHOTO KoyueraHa. lMcmonb3oBaHWE OTXOASIIUX Ta30B IBETHOU
METAJUTypruil ¥ TEIUIOBBIX DJJEKTPOCTAHLMU, Cepbl M CEPOBOJAOpOJA IMpH MepepadboTke

CEPHUCTHIX He(TEH.

21. Ou3NKO-XMMUYECKHE OCHOBBI M CXEMbl KOHTAaKTHOTO CIOCO0a MPOM3BOACTBA CEPHOMU
KHCJIOTBI; pPaBHOBCCHBIC KW KHHCTHUYCCKHC YCJIOBHA IIPOLCCCA, KaTaJin3aTophbl. HYTI/I

I/IHTeHCI/I(bI/IKaI_[I/II/I CCPHOKHUCIIOTHOI'O IIPOU3BOJACTBA. HpI/IMeHeHI/IC KHUCJIOpOZa U 1aBJICHUS.

22. TexHomorusa cBs3aHHoro azora. CuHTe3 ammuaka. CnocoObl IMOJIYy4YCHHU aSOTOBOHOpOﬂHOﬁ
cMmecHn. OducTKa Ta3o0B. KaTanmaTopH CHHTE3a aMMHaka. TexHoJorudeckas cxXxema CHHTEe3a

aMMUaKa Ipu CpCaHEM IaBJICHUU.

23. Ilpou3BoAcTBO a30THOM KuCHOTHL. OKHUCIIEHHE aMMHaka W OKHCIOB a3ora. Ddusuko-
XUMUYECKHE OCHOBBI TEXHOJIOTMYECKOTO IIpollecca OKHUCIEeHHs ammuaka. lIpumenenue
KHCJIOpoza, AaBieHusi. OCOOEHHOCTH MpoIlecca KOHIIEHTPUPOBAHUS a30THOM KUCIOTHL. Obnactu

MMPUMCHCHUSA KUCJIOTHI.

24, HpOI/ISBOI[CTBO HUTpaTa aMMOHUA. DU3HNKO-XUMHYECKHIE ycCJioBUd IIpoLecca. Hcnons3oBaHue
TCIJIa pCaKIHu. TexHomoruyeckas cxeMa. MeToabl YIIy4YIICHHUA (I)I/I3I/I‘{eCKI/IX CBOICTB HUTpAara

aMMOHUSL.

25. MuHepanbHble COIMM B CEIbCKOM Xo03dWcTBe. MuHepanbHble YIOOpEeHHS U UX
kinaccupukanus. IlponsBoacTBO KanuiHbIX cosiell. DIOTalMOHHBIE MPOLECCHI, Talyprus.

HpOI/ISBO,Z[CTBO XJIOPUCTOI'O KaJInuAd U3 CUJIbBUHUTA.

26. ITpousBomctBo dochopHbIXx ynoOpeHuit. Buasl u rmaBHbIe MecTOpoXaeHUs (ocdaTHOTO

ceIpbsi. KucnotHble mponeccsl nepepaboTku (ochaTHoro chipbs. VX CyIIHOCTh U MEPCIEKTUBHI.



[MpousBoacTBo  mpoctoro  cymepdocdara.  DHU3MKO-XUMHUECKHE  OCHOBBI  IpoIecca.

TexHONOrHYecKasi cXema MPOU3BOACTBA MPOCTOTo cynepdocdara.

27. TlpowusBoxcTBO JBOWHOrO cymnepdocdara. DHUMKO-XUMHUECKHE OCHOBBI HpoIiecca

MIPOM3BOACTBA JBOMHOrO cynepdocdara. Texnonornueckas cxema npon3BOJICTBA.

28. TIpou3BOACTBO SKCTPaKIUMOHHOW (HochHOpHON KHCIOThL. DU3NKO-XUMHUYECKHUE OCHOBBI
nporecca MPOM3BOACTBA JKCTPAKIMOHHON (ochopHON KucioTel. TexHomormueckass cxema

npoun3BoAcTBa. OcOOEHHOCTH MOTyYeHHsI KOHLIEHTPUPOBAHHOM (pochOpHON KUCITIOTHI.

29. Tepmuueckue MeTombl mepepaboTKu (GochaTHOTO ChIPbA. YCTPOMCTBO JJIICKTPOIEYCH.
OnekTporepMudeckoe noinyueHue pocdopa. U3NKo-XMMHUECKHE OCHOBBI ITpoliecca MOMyUeHus
docdopa u3 npuponueix pocdaros. [lepepadborka dhochopa B Gocdopubie u nomudochopHbie

kucnothl. [Ipons3BoacTBo hocdara aMMOHUS, HITPOAMMO(DOCOB 1 HUTPOAMMO(DOCKH.

30. DneKkTpOoXMMHYECKHE TPOM3BOJACTBA. TE€OPETHUUYECKHE OCHOBBI JIIEKTPOJIN3a COJEBBIX
pacTBOpOB W paciuiaBoB. [Ipom3BoacTBO Xjopa, BOIOpOdA M €IKOro Harpa AuadparMeHHBIM

MeToa0M. PU3UKO-XUMUYECKHUE OCHOBBI AJIEKTPOJIN3a PACTBOPOB XJIOPUCTOTO HATPHUSL.

31. Ponb HedTu B 3HEpreTHUecKoM OanaHce cTpaHbl. 3amacel HedTH. Mectopokaenus. CocraB u
cBoiictBa Hedtei. IlonmroroBka HedTu K mnepepadborke. du3mdeckue CrocoObl NepepadOTKH
HepTu. I[lpsmas armocdepHo-BakyymHasi meperoHka HedTu. I[IpomaykThl TEpEeroHKM H UX

CBOWCTBA.

32. Tepmuueckue crnocoObl nepepaboTku Hedtu. TepMmuueckuid KpeKMHTI He(TENpOAYKTOB.
Mexanu3M KpekuHra. TexHojaoruueckas cxema TEpMUYECKOro KpekuHra. [IpogykTel kpekuHra u

ux cBoiictBa. [Tuponus HegTenpoaykToB. YenoBus nupoiusa. [IpomyKre.

33. Xumuueckue cnocodsl nepepaboTku HeQpTenpoaykToB. Karanutuueckuit KpekuHr. Ousuko-
XUMHYECKHE  OCHOBBI  mpouecca. Karammsaropel.  YcnoBuss — kpekuHra.  IIpomykTsl
KaTAJIATUYECKOTO KpEKMHra M uX cBoicTBa. [lomydeHne BBICOKOOKTAHOBBIX TOIUIUB U
YIJIEBOAOPOIHOTO ChIPhsS ISl HepTexuMuueckoi mpomsliuieHHOCTH. [Iporeccsl pudopmuHra.

[TnardopmuHr.

34. CocraB u cBoiicTBa apeBecHHbl. CIocoObI epepaboTKy ApeBeCUHbl. [ MApon3 ApeBeCHHBI.
[Tponyxtsl runponusa. Ceipbe. [loaroroBka apeBecHHbI K MepepabOTKe. YCIOBHS TMIPOJIN3a

APCBCCUHEIL. I/IcnonwyeMme armaparsl. OKOIOTHYCCKHUE HpO6JICMBI.

35. CocraB u cBoiicTBa JpeBecuHbl. I[IpomsBoacTtBo uemtono3bl. Ceipbe. IloaroroBka

IpeBecuHbl K iepepadoTke. CynbhaTHbIi U CyTb(PUTHBINA CITOCOOBI TTOTYICHHS IEJUTIONO3HBI.
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Bapounsie KucnoTsI. YenoBHs BapKH JpeBecHHbI. CrocoObl MOBBIIICHHS Ka9eCTBA LEILTIONO3BL.

I[Tpo6nemsl mepepaboTKy 0TXOIOB MPOU3BOICTBA EILTIONO3EI

36. TexHonorus IpPOM3BOACTBA AMOMHHHSA. (DHU3MKO-XHMMYECKHE OCHOBBI IpOIECCA.
XapaKTepUCTUKH M TIOJTOTOBKA CHIPbS. 1E€XHONOTHYECKHE CXeMbl Hpou3BozcTBa. CrnocoOb
BOCCTaHOBJICHUSI JIIOMHHHS HX TOCTOMHCTBA M HelOCTaTku. [Ipobiaembl nepepaboTku OTX010B
npou3BozicTBa amoMUHKA. CrocoObl papUHUPOBaHHS ATIOMUHHS (IEKTPOXUMHUUYECKHE, METON

30HHOM IUIABKH, UCIIOJIb30BaHUE cy6ra.rl0r CHI/IZIOB).

Pa3paboTunku:

kg KaHJ. XMM. HayK, JOLEHT A.B. KameBckuit
=
d
éj KaHJ. XHM. HayK, JIOLEHT B.H. BaxeHoB

—

ITporpamma cocraBnena B coorBerctBur ¢ TpeboBanusmu OI'OC BO u ¢ yuerom
pexomerganuii [I0OIT o Hanpasienuio 1 mpodumo moarotosky 04.03.01 — «Xumus».

ITporpamma paccMOTpeHa Ha 3aceJaHuu Kadeaps! 001el 1 HeOpraHMYECKOH XUMHH
«11» mast 2022 ., mpoTokon Ne 5.

3as. kadenpoi y /A. 1O. CadppoHnos/

I
o }
Hacmosuwas npozpamma, He Modxcem Obimb 60CKpoOU3seOena HU 6 Kakoi ¢hopme 0e3
Npe0sapumenbHo20 NUCbMEHHO20 pa3peulenus. Kagheopsl-paspabomuuka npocpammoL.
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