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l. Henu u 3a1a4u TUCHUILINHBI:

Obweobpasoeamenvuas yensb: N3yUYEHUE OCHOBHBIX MPHUHIIMIIOB pPa3pabOTKH XHMHUKO-
TEXHOJIOTMYECKUX IMPOLIECCOB U MX HHXKeHepHoro odopmieHus. Ha ocHoBe wu3yueHus
3aKOHOMEPHOCTEH MpPOTEKaHUs MPOIECCOB PACCMATPUBAIOTCS METOJIMKH pacdeTa OCHOBHBIX
XapaKTePUCTHK XUMHUYECKOTO IpoIlecca, METOOB BHIOOpa paIlMOHATBHBIX CXEM IPOU3BOJICTBA
3aJJaHHOTO TIPOJIYKTa, METOAbl BBIOOpAa TEXHOJOTUYECKUX PEKHUMOB, O00ECIICUMBAIOIINX
ONTHUMAJbHBIE 3HAYEHHUs TOKa3areleil XMMHMYECKMX I[IPOLIECCOB, aHaiM3a U  OICHKHU

3¢ dEKTUBHOCTHU MPOU3BOJICTRA.

Pa36u6af0u;aﬂ yeivb: PpPasBUTHC Yy 06yqa10Luchs1 CTPECMJICHUA K CaMOpPa3BUTUIO,

MOBBIIICHUIO KPYTro30opa 1o BOIIpocam I/I3y‘IaeM0ﬁ JUCHUITIIMHBI.

Bocnumamenvnas yenv: BOCHMTAHHWE OCO3HAHUS COLMANBHOM 3HAYMMOCTH CBOEH
npodeccun U HEOOXOIUMOCTH OCYLIECTBICHUS MPOGECCHOHANBHON AEATEIbHOCTH Ha OCHOBE

MOpaJIbHBIX U IIPABOBBIX HOPM.

3aoaua oucyunaunbl COCTOUT B TOM, YTOOBI HAYUYUTh CTYAEHTa 0OOCHOBAaHHOMY IMOJIXOIY K
BBIOOpY MeToJa NOJY4YEeHUS XUMHUECKOro MpPOIYKTa C Y4YeTOM MEpONPHUSATHHA IO OXpaHe
OKpy>Karollel cpebl Ha 0a3e 3HaAHUM, OJYyUYEHHBIX paHee MPU U3YYEHUU €CTECTBEHHOHAYUYHBIX

JUCHMUITIINH 1 3HaHHﬁ, MOJIYYCHHBIX ITOCJIC YCBOCHHA AV CHUILIMHBI.

1. Mecto mucuunimabl B crpykrype OIIOIT BO:

JucuurniauHa OTHOCUTCS K 0a30BbIM JUCIHUIUTMHAM 00s3arenbHoM yactu (b1.0.27).
CoBpeMeHHass XUMAYECKast TEXHOJIOTHS 0a3upyeTcsi HA OCHOBHBIX TTOJIOKEHUSX XUMHH,
YCBOEHHBIX CTYJIEHTaMH B Mpoliecce U3y4eHus 3Toro npeamera B mkoie. Kype Xumudeckas
TEXHOJIOTHsI UMeeT (PyHIaMEHTaIbHOE 3HAY€HUE B CTAHOBJICHUHU CIIELUAINCTA ITUPOKOTO

pOdUIIS ¥ ONTUPACTCS HA CIIEAYIONTUE MPEAMISCTBYIOIINE JUCIIUILTAHBL:
HEOpraHWYeCKast XMW,
OpraHnYecKas XHUMUs,
AHATUTUYECKAST XUMUS,
bu3nIecKas XuMusi,

xumusa BMC.



[Tpouecc

OCBOCHHUA AHUCLHUIIIIMHBI

TpeOoBaHus K pe3yjabTaTaM 0CBOEHHUS] AUCHUIIMHBI:

HampaBiieH Ha (OPMHUpPOBAHHE KOMIIETEHIHHA

(anemeHTOB cieayrommux komiereHuuii) B coorBeTctBun ¢ ®I'OC BO u OIl BO no manHomy
Hanpasnernuio nooeomoexu 04.03.01 «Xumusny, npoguns: Xumus.

IlepeyeHb NJIaHUPYeMbIX Pe3y/JbTATOB 00yUeHUsI 110 JUCHUIJIHHE, COOTHECEHHBIX €
HHIMKATOPAMH IOCTHKEHHUsI KOMIIETEHIIUI

Kommnerenuus Nuaukaropbl Pe3yabTarbl 00yueHust
KOMIIEeTeH Ml
OIIK-1 Coocoben MK onk-12 IIpennaraer 3HATL. METOIbl COCTAaBJIECHHUS U
aHaJIM3UPOBATh U HWHTEPIPETAIUIO perieHus ypaBHEHUM
HMHTEPIPETUPOBATH PE3YJIBTaTOB COOCTBEHHBIX MaTepuaJbHOr0O U TEIJIOBOTO
pe3yJbTaThl XUMUYECKUX 9KCIIEPUMEHTOB M PAaCUETHO- | 0ATAHCOB OCHOBHBIX IIPOIECCOB,
SKCIIEPUMEHTOB, TEOPETUUECKUX padoT ¢ ONpPEACIICHUsI JIBUKYIIEH CHIIBI,

HaOJI0IEHU I 1 U3MEpEHUI

HUCITIOJIB30BaHUECM
TCOPECTUYCCKNX OCHOB
TPAAUIUMOHHBIX 1 HOBBIX
Pas3aciioB XUMHUH

pacueTa CKOpOCTH IpOILIECCOB, a
TakKe€  Ha3HAYCHHE, MPUHIIMI
yCTpOWCTBa U PabOThl, OCHOBHBIC
XapaKTePUCTUKH M ONTHUMAJIbHBIC
YCIOBUS paboThI THUIOBBIX
anmnapartoB ¥ BCIIOMOTareiIbHOTrO
o0opynoBaHus; OCHOBHBIC
PUHLIUIIBI OpraHu3alu
XHUMHAYECKOTO TPOU3BOJICTBA, €r0
UepapXUuECKOi CTPYKTYPBHI,
METONIbI OLIEHKH A(PPEKTUBHOCTH

IIPpOU3BOACTBA, O6H_[I/Ie
3aKOHOMCPHOCTH XHUMHUYCCKHUX
IMPpOLCCCOB; OCHOBHBLIC

XUMHUYECKHE IMPOU3BOCTBA.
YMeTh: OArOTaBINBaTh OOBEKTHI
HCCIIE0BAHMUS, IPOBOIUTH
JKCIIEpUMEHTAJIbHBIE
HCCIIE0BAHMS 110 3a1aHHON
MeToJuKe, paboTaTh Ha
anraparype, NpuMeHsIeMOU B
XUMHUYECKUX UCCIIEAOBAHUAX,
pacCUMTHIBATE OCHOBHBIE
XapaKTEPUCTUKH XUMUYECKOTO
npoliecca, BbIOUparb
palMOHAIBHYIO CXEMY
MIPOU3BOICTBA 33JaHHOTO
MIPOAYKTA, OLICHUBATh
TEXHOJOTUYECKYIO

3¢ (heKTUBHOCTH TPOU3BOJICTBA,
I0JIB30BAaThCs CIIPABOYHON U
HAay4HOMU JINTEpaTypou 110 BCEM
paszenam JUCIUIUIVHBL,
OCYILECTBIIATH TUIIOBBIE
TUAPOAVMHAMUYECKUE, TEIIOBBIE,
MaccOOOMEHHBIE PACUETHI.
Baajnerb: HaBbIKAMU IPUMEHEHUS




TEOPETUIECKIX OCHOB MPHU
CUHTE3€ U HCCIIeI0BaHUI
HEOPTaHMYECKHUX U OPTaHUUYECKUX
00BEKTOB U paboTe C
pacTBOPEHHBIMU B BOJAE U
OpPraHMYECKHUX PACTBOPUTEIIAX
BEIIECTBAMU 110 TOTOBBIM
METOAMKAM, METOJaMH
OTpeIeTICHNUS ONTUMAIBHBIX U
PalMOHATILHBIX TEXHOJIOTUYECKUX
PEKUMOB pabOTHI 000PYIOBAHHUS;
METO/IaMU aHaJIH3a

3¢ (deKTUBHOCTH PaOOTHI
XMMHYECKHX MPOU3BOACTB;
OTIpeICTICHUS] TEXHOJIOTUICCKUX
nokasaresneil nmpoiecca.

OIIK-2 Criocoben
IPOBOAUTH C COOIIOZICHUEM
HOPM TEXHUKHU
0€30aCHOCTH XMMHUYECKUI
JKCIIEPUMEHT, BKIIKOYAs
CUHTE3, aHAJIN3, U3y4YEHUE
CTPYKTYpPBI U CBOVICTB
BELICCTB U MAaTEPUAIOB,
HCCIJIEOBAHNE IIPOLECCOB C
UX y4aCTUEM

WK onk-21 Pabotaer ¢
XMMHUYECKUMH BEIECTBAMHU
C COOJI0IEHUEM HOPM
TEXHHUKH 0€30MaCHOCTH

WK onk-2.2 [IpoBoaut
CHHTE3 BEIIECTB U
MaTepuajoB Pa3HOM
MIPUPOIBI C
UCIIOJIb30BaHHEM
UMCHOIIUXCA MECTOAUK

3HaTh: NMpaBUIIa U HOPMBI TEXHUKH
0e301acHOCTH IpH padboTe ¢
XUMHUYCCKHUMH PEaKTUBAMHU U
(bu3nIeCcKUMH MPUOOPaAMH.
YMeTh: MOAroTaBINBATh OOBEKTHI
JUISL CUHTE3a, IPOBOJIUTH
IKCIIEPUMEHTAIBLHBIA CHHTE3 TI0
3aJlaHHOM MeTOuKe, paboTaTh Ha
anraparype, NpuMeHsIeMOU B
XUMHYECKHUX UCCIIETOBAHUSIX.
Bnaners: HaBbIKAMH ITPOBEICHUS
XUMHYECKHUX IKCIIEPUMEHTOB MPU
CUHTE3¢ BEIIECTB 110 TOTOBBIM
METOJMKAM.

OIIK-6 Cniocoben
MPECTaBIATh PE3YIbTAThI
CBOEi1 pabOTHI B yCTHOM U
nUuchbMeHHOU (hopMme B
COOTBCTCTBHUH C HOpMAaMH U
NpaBUJIAMU, IPUHSTHIMH B
npodeccuoHaIbHOM
coo01ecTse

NIKorke.1 [Ipeacrasisier
pe3ynbTarsl paboThl B BUIE
oT4eTa 0 CTaHAAPTHOMN
(opMe Ha pyCCKOM sI3bIKE

NJIKornk-6.4 ['oTOBUT
MPE3EHTAIUIO 110 TEME
paboTHI U TIPECTABIISET €€
Ha PyCCKOM M aHTJIMHCKOM
SI3BIKAX

3HaTh: paBUiIa COCTABICHUS
MPOTOKOJIOB OTYETOB XUMUYECKHUX
OTIBITOB, TPUMEHSTH OCHOBHBIC
3aKOHBI XUMHH MIPU 00CYKISHUN
MIOJIy4YE€HHBIX PE3YJIbTaTOB,
HOJATOTOBUTH OTYET O
BBITIOJIHEHHOU paboTe.

YMmeTh: peACTaBUTh PE3YIbTAThI
OTIBITOB U PACYETHBIX paboT
coracHo TpeOOBaHUSAM B TaHHOM
00J1aCTH XHUMUH.

Baaners: HaBbIKaMU
MIpeJICTaBICHUS PE3YIbTaTOB
COOCTBEHHBIX HAYyYHBIX
M3BICKAaHUH B KOMITBIOTEPHBIX
ceTsIX U MHGOPMAITOHHOM
Hay4YHO-00pa30BaTeIbHOM Cpeie.







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 NPOMEKYTOUYHON ATTECTALMHU: IKIAMEH.

4.1 Conepxanue JMCHAILIMABL, CTPYKTYPHPOBAHHOE 110 TEMAaM,
€ 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 6 18 18 3 JIP, mpakTHueckue
XMMHYECKOH TeXHOJIOT U
3aJIaHHsI, CCMHHAPHI
CTpyKTypa ¥ TeXHOJI0THYeCKHe [IpoBepka oT4ETOB 110
3 cXeMbl XMMHYECKHX 7 2 6 6 3 JIP, mpakTHueckue
NPOU3BOJCTB 3a/laHusl, CCMHHAPBI




AHAJIHN3 TEXHOJOTHYECKUX CXeM
HEKOTOPBIX BasKHEHUX

IIpoBepka 0T4ETOB 1O
JIP, mpaktuueckue

4 XMMHYECKHX MPOU3BOACTB. 3 3a/laHusl, CEMHHApPBI
Texnonozusa azoma
AHaJIN3 TEXHOJTOTHYECKHX CXeM [IpoBepka 0TYETOB 110
HEKOTOPBIX BasKHEHUX JIP, mpaktuueckue
5 XMMHYECKHX MPOU3BOACTB. 3 3a/laHusl, CEMHHApPBI
Ilepepabomka
docopcodepirrcawezo coipva
AHaJIN3 TEXHOJTOTHYECKHX CXeM [IpoBepka 0T4ETOB 110
HEKOTOPBIX BasKHEHUX JIP, nmpakTtndeckue
6 XHMHYECKHX MPOU3BOACTB. 6 6 3 3a/laHusl, CEMUHAPBI
Ilepepabomka negpmu
AHAJIHU3 TEXHOJOTHYECKUX CXeM [IpoBepka oT4eTOB MO
7 HEKOTOPBIX BaKHEHIINX i ) 3 JIP, npakTnueckue
XHMHUYECKHX POU3BOJCTB. 3a/IaHMs], CEMUHAPbI
Ilpou3eo0cmeo nonusmunena
AHaJIN3 TEXHOJTOTHYECCKHX CXeM [IpoBepka 0T4YETOB 110
HEKOTOPBIX Ba)KHeHIINX JIP, npakTnueckue
8 XHMHUYECKHX MPOU3BOJCTB. 18 18 - 3 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 11 | 3amuTa peraMeHTa
pecnamenma
11 JIK3aMeH 45 OK3aMeH




HToro yacos

] 3 | 72

72

45 | 40

B paboueii npoepamme no oucyuniune npu 8binoIHeHUU 1a060pAMOPHLIX pabom npeoycCMompena NPaKmudeckas no020moeKa 6 6Uoe GblNOIHeHUs

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

4.2 TInaH BHeayIUTOPHOI caMOCTOATEIbHOI PadoThl 00y4AIOIMXCS 10 JUCHUIIIMHE

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 3 _ .
,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 - 3 %‘-(’)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
docopcodepirrcawezo 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

CocrasieHue 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 TEXHOJIIOTUIECKOTO
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

CocraBienue perilaMCHTa, y4aCTuc 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. - bubmmorp.: 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 :
Wzn-so UT'Y, 2020.- 80 ¢

Cocmasnenue u sawuma
peziamernma

Cocmaenenue u sawuma
peciamenma

Hos6ps-
nexkadpb

11

3amura
pEriaMeHTOB

ITomoxxenwne o
TEXHOJOTNYECKUX
pernameHTax
MIPOU3BOJICTBA MPOTYKLIUU
Ha IPEAIpUITUIX

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

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 40

JUIsl JAHHON IMCHUIIJIMHBI (Yac)

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

3aHATHA JICKIMOHHOI'O THIIA, na6opaTopHLIe pa6OTbI, T'pyHIioBbIC KOHCYJIbTalUU, THANBUAYAJIbHYTO pa60Ty 06yqafoumxc;1 C IIpCIIoaaBaTciICM.




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 TIpou3BojcTBa. ChIpbeBas M dHEpreTudeckas 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 CJIOKHAA CHCTCMA. OCHOBHBIC 3TaIlbI CO3a4aHusg XHMHKO-

texHosorunueckux cucrem (XTC).

@dyHnaMeHTalbHble  KpUTepUH  3(GHEKTUBHOCTH UCIIOJIB30BaHUSA CBIpb U
sHepropecypcoB B XTII. VYpaBHeHus OanaHca MaTepHaIbHBIX MOTOKOB B TEXHOJOIMUECKUX
cucreMax. Ilokazarenu pacxoma pasiM4YHBIX BHUJOB ChIPbs; OTHOCHTEJBHBIN BBIXOJ IPOIYKTA.
VYpaBHeHus OanaHca MOTOKOB dHepruu. OCHOBHBIE HANpPaBJICHUS MOBBIIICHUSA 3(PPEeKTHBHOCTH
WCIIOJIb30BaHUS CBIPBEBBIX U DHEPreTHYECKUX pecypcoB. KOMIUIEKCHOE HCIIOIB30BaHUE CBHIPBS.

3HepFOTeXHOJ'IOFI/I‘leCKI/IC CXEMBbI U UX CYIIHOCTD.

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 MarepuaioBefeHus. DyHKIMOHANbHBIE MaTrepHaibl 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
METAJNIMYECKUX M HEMETaJUIMYECKUX MarephasioB. MeTonbl 3allMThl METAJIOB U CILJIAaBOB 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 paszaenuTenbHbix Moayneil. KomOuHmpoBaHue 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 HMCIOJb30BAHHUA B TCXHOJIOTHU BAKHEHUIITUX XUMHYSCKUX

IPOAYKTOB.

XUMHKO-TEXHOJIOTHYECKHUE TPOLIECChl KaK OOBEKT yIpaBieHus. BXonHble U BBIXOTHBIE
apaMeTpbl CUCTEMBI; apaMeTpPbl COCTOSIHUSA, KOHCTPYKIIMOHHBIE U YIIPABJISIOIINE TapaMeTphl;
(YHKIMOHATBHBIN ONepaTop CUCTEMbI 3ajada BHIOOpa aJeKBAaTHOM MaTeMaTHYeCKOW MOIEIU U

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

Macmtabpl MHPOBOTO MPOU3BOJACTBA BAXHEUIIUX TPYHI XUMUYECKUX IPOIYKTOB B
TOHHA)KHOM M CTOMMOCTHOM BBIPQ)KEHHUHU, YACIBHOM 3HEPronoTpedIeHNH, CTOMMOCTH 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 KPpYIHOI0O XUMHYCCKOTO IMPOU3BOACTBA. HpI/IHL[I/IH MHOFOCT&,Z[PIIZHOFO
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 IMPOAYKTOB XUMHUUCCKUX npeBpameHI/Iﬁ, HCITIOJIBb30BAHUEM
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 BOAOINOATOTOBKH HW TIOACHUCTCMBI 13011006op0Ta 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 MPUTOTOBJICHHS U OYMCTKH a30TOBONOPOAHON cmecH. 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 KaTaIUTUYECKOTO 00€3BPEKMUBAHUS OTXOASAIINUX ra30B. [I[puarHbl HU3KOH

IKCEpreTHIeckoi 3p(HEeKTHBHOCTH MTPOU3BOACTBA A30THON KUCIIOTHI.

[IpousBoncTtBO HUTpara amMMoHHMsi. lcnonp30BaHHWE TEIUIOTHI  HEUTpaIu3aluu.

[Tpou3BoacTBO Kapbamua.

HepCHeKTI/IBBI OHMOTEXHOJIOTUH B PEIICHUHA HpO6J'I€MBI (1)I/IKCEII_[I/II/I a30Ta B IIOYBax.

Ilepepadomxka ghocghopcoodepirrcauiezo coipvs

Bunsl docdopconepxaniero coipbsi: anatutel U (HOchOpUTHl, MHUPOBBIE 3amachl U
OCHOBHBIE MECTOPOXKJICHHS. Pa3nmnins MUHEPaJOTHUECKOTO COCTaBa U CBOMCTB, OMPEACIISIOIINe
BBIOOp crocoba TexHoJoruueckor mnepepaboTku. CoBpeMEHHOE COCTOSHHME TMPOU3BOACTBA U
norpebsenust ¢gochopa u  (HochopHBIX KHUCIOT. IDKCTPAKIMOHHAS KHCIOTAa Kak OCHOBA
IOPOM3BOJCTBA MHHEPAJIBHBIX  YIOOpEHUH. DJEeKTpOTepMUYECKHH  CIOco0  MOIy4eHUs

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

OU3NKO-XMMHYECKHE OCHOBBI Pa3IOKEHUs MPUPOAHBIX (ocaTroB CEpHOU, a30THON U
dochoproit kuciaoramu. CocTaB M KOHLEHTpalus oOpasyroueiics (HocPopHON 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
NOTpeOUTEeNTh MHUPOBOTO  MPOU3BOACTBA CEepHOM  KHCIOThl. COBpPEMEHHOE 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

MupoBble 3anacel HeTH, OCHOBHBIC IIOKAa3aTeIH PACIPOCTPAHEHHOCTH M MOTPEOICHHS
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.
MHoroBapuaHTHBI COCTaB KEPOCHHO-Ta30MIEBbIX (pakLUil — OCHOBHOTO 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
[EOIUTCOACPKANINX CHHTETUYECKHX KaTaln3aTopoB). Poib aMopdHON aTroMOCHIMKAaTHON
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 yCTOI\/'I‘II/IBI)IX MCXaHNYCCKHX U THAPOMEXaHUYCCKUX
CBOMCTB (MHKpochepuzanus, BBeJeHHUEe OapuUTOB U 1p.). VI3MeHeHue CcBOMCTB Karamuzaropa
(aKTUBHOCTM M CEJEKTMBHOCTH) B IIpollecce€ KPEKHHra U HEOOXOIUMOCTh pereHepanuu

KaTajun3aropa. Pons MpoHeCcCOB MaCCOMEPCHOCA B OCYHICCTBIICHUH KATAJIUTUYCCKOI'O KPCKUHTIA.

DOBOJIIONMS  TEXHOJIOTUYECKOTO O(OpMIIEHHS Mpoliecca KaTaIUTUYECKOrO KpPEKHHra:
CTAI[MOHAPHBIN CJION KaTalau3aropa, MCEBIOOKMKEHHBINH CIOH MUKpPOCHEPHOro KaTajius3aropa,
JBWDKYIIUHCS CIIOM TpaHyJIMpPOBAHHOTO KaTalu3aropa, MABIKYLIUICS CIOH IIapUKOBOTO
KaTaJIn3aTopa ¢ COOCHBIM PAaCIOJIOKEHUEM PEAaKTOpa U PEreHeparopa ¢ IMHEBMOTPAaHCIOPTOM,

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

pereneparope.
Ilpou3eoocmeo nonursmunena

Ceippe 1 mpomsBoacTBa I13. TexHomormyeckass cxema MOATOTOBKH ChIPbS IS
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
MPUHUMUIINAIBHO HOBBIMH 3KCIUIyaTallAOHHBIMU CBOMCTBaMU. XJIOPUPOBAHHBIN IOJIMATUIICH
(XIID). OcHoBHBIe »dKciuTyaranoHHple cBoiictBa XIID. IloHATHE O KOMITO3MIIMOHHOMN
HeopHoponHoctd  XIID. BrusHue oOmero coiepkaHusi XJopa M KOMITO3UIIMOHHOMN
HeopHoponHoctd  XIID Ha ero sKcIulyaTalliOHHBIE CBOMCTBA.  XJIOPCYIb(PUPOBAHHBIN
nosmaTuieH (XCIID). OcHoBHble skcmuryarannoHHble  cBoiicTBa XCIID. OcobenHoctu
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 MeKTponu3a. bananc HanpsKeHUs U pacxoz MIEKTPOIHEPTUU HA IEKTPOIIU3.
Beixog mo ToKy. MarepuanbHbIi M TEIUIOBOW OamaHChl 3iekTpoiu3epa. OCHOBBI TeOpHUHU
IIepeHoCca HOHOB B PAaCTBOpax 3JIEKTPOJIUTOB U B MeMOpaHax. Pacnipenienenue razocoaepikaHus B
MEXIJIEKTPOIHOM IIPOCTPAHCTBE. AHAIN3 BIMSAHUS HEOAHOPOAHOCTEN paclpeneiaeHus 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 KaTogoMm. PeakTop s pas3noKeHUs amallbrambl.
DNEeKTpoNIU3ep IS ANIEKTPOIN3a PacIyIaBOB XJIOPHUIOB LIEIOYHBIX MeTaioB. OCHOBHBIE CTaIUU
MMPOM3BOACTBA XJIOpa H KayCTH‘IeCKOﬁ COJBI. Du3nKo-XUMUYECKHE OCHOBEI KOHJACHCAaIIu
JKUJIKOTO XJIOpa, XpaHEHUE U TPAHCIOPTUPOBKA KUAKOTO Xjopa. OCyllKa U nepekayka BOJOPOaa.
Brimapka u miuaBka KayCTHYECKOH COMbl. DKONOTHYECKHE MpOOIeMbl MPOU3BOJACTBA XJIOpa U

KayCTUYECKOU COMBI.

IIpou3BoACTBO METANTHYECKOT0 AJTIOMHUHMSA. DJIEKTPOJIUT B IPOU3BOICTBE ATIOMUHUS.
AHOIIHBIE U KaTOHbIE peakUuu. TUIBl U KOHCTPYKLIMU AIEKTPOIN3EPOB. AHOAHBIE U KATOAHBIE

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
JVCLIATUTHHEI
1 1.1 OO6mue 1. UcnipiTaHue BBITAPHOM 6 6 Oruer, OIIK-1
OIIK-2
BOTIPOCHI YCTaHOBKH cobeceloBaH | OIIK-6
XHUMHYECKOM 2. UccnenoBanue 6 6 ue 10 OTYETY
TEXHOJIOTUH TEI1000MeHHUKa «Tpyda B
TpyOe» 6 6
3. Onpenenenne KOppO3UOHHOMN
CTOMKOCTH METaJIOB 6 6
4. UccnenoBanue CBOWCTB 6 6
KOMTIO3HIIMOHHBIX MaTepUAIIOB
5. 3amuTa MEeTauioB OT
KOppO3HH
2 1.2 6. M3yuenue ruipaBIuku Oruer, OINK-1
OIIK-2
Teopernyeckue | KUIISIIETO CIOS 6 6 cobeceoBaH | OITK-6
OCHOBBI 7. Onpenenenue KOHCTaHT Ue 110 OTUeTy
XMMHYECKOU bubTpoBaHUSA 6 6
TEXHOJIOTHH
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3 1.3 Crpykrypa u | 8. TeXxHUYECKUH aHAIIN3 U 6 6 OTuer, OIlK-1
OIlIK-2
TEXHOJIOTHUYECKUE | TIOATOTOBKA BOIBI cobecenoBaHue | OIK-6
CXEMBbI [0 OTYETy
XITMHYECKHIX
MPOU3BOJICTB
4 1.4 Ananus 9. KonTakTHbIi criocod OTuer, OIIK-1
OIlIK-2
TEXHOJIOTHYECKU | TIOTYUYEHUSI CEPHOU KUCIIOTHI 6 6 cobecenoBanue | OIK-6
X CXEM 10. Kayctudukamus cogoBoro [0 OTYETY
HEKOTOPBIX pacTBopa 6 6
BOKHENIINX 11. DIEeKTPOIUTHIECKOE
XIMHAYECKIX MOJTyYEeHHUE XJI0Pa U €IKOTO 6 6
MPOU3BOJICTB HaTpa 6 6
12. ITosmy4yeHnue JIerkoriaBKux
CTEKOJ 6 6
13. Tlomy4eHne KOMITO3UTHBIX 6 6
MaTepuaioB
14. Iuponus HepTENPOIYKTOB 6 6

* Ha mabGoparopHblie pabOThI OTBOAUTCS 72 Yaca. Kaxaomy CTyIeHTy mpeyiaraeTcsl HHINBH Ty lIbHBIA HA00pP J1a00OpaToOpHBIX padoT u3
MIPEJICTABICHHOTO CIHCKA.
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4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSITEJIbHOE H3y4YeHHe
(camocTosiTeIbHAsI pa00Ta CTY1€HTOB)

Ne Tema 3ananue dopmupyemas NaK
HEJ. KOMIICTCHITUS
2-6 | OOmme BOnmpoCsI [TonroroBka u | OIIK-1 OIlK-1.2
XUMHYECKON ganucanue oruétos | OITIK-2,0I1K-6 OIIK-2.2
TEXHOJIOTHHU OIIK-6.1
7-9 | Teopernueckue ITonroroBka u | OIIK-1 OIIK-1.2
OCHOBBI nanucanue otuéroB | OIIK-2,0I1K-6 OIIK-2.2
XUMHYECKOM OIIK-6.1
TEXHOJIOTUU
1-2, | Crpykrypa u [TonroroBka u | OIIK-1 OIIK-1.2
9-10 | TEXHOJIOTHYECKHE nanucanue otuéros | OIIK-2,0I1K-6 OIIK-2.2
CXEMBI XUMHYECKHUX OIIK-6.1
MIPOU3BOJICTB
3 Ananunz ITonroroBka u | OIIK-1 OIlK-1.2
TEXHOJIOTHYECKHUX nanucanue otuéros | OIIK-2,0I1K-6 OIIK-2.2
CXEM HEKOTOPBIX OIIK-6.1
Ba)KHEHIITNX
XUMHYECKUX
MIPOU3BOJICTB
4.4 Meroanyeckue yKa3aHusi N0 OPraHU3aAlUM CAMOCTOSATEJbHOH PadOTHI
CTY/IEeHTOB
CamocrosTenbHas paboTa CTYICGHTOB, CBsi3aHHAas C IOATOTOBKOW OTYETOB IO

BBIMIOJTHEHHBIM J1a00paTOpHBIM paboTaM, 3aKpeIUIEeHHMEM TEOPETUYECKOro MaTepuana B BUJE

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

Cmpyxkmypa omuema no 1abopamopHot pabome:

1. [enb paboTHLI.

2. Teopernueckas 4acTb.

3. BrImonHeHne pacyeTHbIX, TpaUueCcKUX U KOHTPOIBHBIX 33JaHUIl B COOTBETCTBUHU C
METOAMYECKUMH YKa3aHUAMHU K KaXKI0i padoTe.

4. BpiBoa (Ha OCHOBE TIOJTYUYECHHBIX PE3YJIBTATOB).

MeTOI[I/ILIGCKI/Ie PEKOMCHAAWH 110 BBIITOJHCHUIO U 06pa60TKe SKCIICPUMCHTAJIbHBIX JAHHBIX I1O

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

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

Tumoxun ; Upkyrckuit roc. yH-T. - Upkytck : U3g-Bo UI'Y, 2006. - 145 c. : un. ; 21 cm. -

buGnuorp.: c. 142.
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17

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  JICKIIMOHHBIX M JTAOOPATOPHBIX  3aHSITHMA,
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 3KpaHaMH,
HoytOykamu Samsung NP 300T5A-A0FRU,

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

Ne  HaumeHoBaHuE (KOMIIbIOTEPHBIE KIIACCHI Aynurtopusi, KOJIMYECTBO
) y )

n/m  ydeOHbIe JabopaTtopuu, 000pyI0BaHKE) YCTaHOBOK

1 VYuebnas madoparopus 6 xopmyc, 416 ayg.

2 VYuebHast naboparopust 6 xopmyc, 204 ayn
YcTaHOBKa JUIsl CCIIEOBAaHUS KOPPO3UOHHON CTOMKOCTH

3 MCTAILIOR A pp 6 xopmyc, 416 ayn, 1.

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 ITPOLIECCOB TEMI000MEHa B 6 xopmyc, 416 ayn, 2mrt.
TEIJI000MEHHUKE «TpyOa B TpyOe»

8 YcraHoBKa Uil HCCIIEI0BaHUS MPOLIECCOB AEKTPOIUTHYECKOTO 6 KopItyc, 416 ayx, 1T
MOJTyYEHUs XJI0pa, BOAOPOAA U €AKOT0 HaTpa

9 YcranoBKa A7 U3y4YEHUS IIPoIecca BhIIIapUBaHUS 6 xopmyc, 416 ayn, 1mr.

b b

10 VYceraHoBKa 1Sl M3y4EHMs MPOLecca MOyYeHUs JETKOIUIaBKuX 6 xopryc, 416 ayn, 1mr.
CTEKOJ

11 YcraHoBKa 711 K3YUEHHS TTPOIIECCa MPOU3BOICTBA CEPHOM 6 xopmyc, 416 ayn, 1mr.
KHCJIOTBI KOHTaKTHBIM CIIOCOOOM

12 VYcTanoBKa J1st MI3yYEeHHS Mpolecca KaycTudUKauu cogoBoro 6 kopryc, 416 ayn, 1.
pacTBopa

13 VYcraHoBKa TS MCCIIEIOBAHMS MTPOIECCa BOJOIIOTOTOBKH H 6 xopnyc, 416 ayn, 1mT.
BBITIOJTHEHHSI TEXHUUECKOTO aHAJIN3a BOZbI

14 VYcraHoBKa A UCCIIEIOBAHUS MTPOLIECCOB MPOU3BOJICTBA 6 xopmyc, 204 ayn, 1 wr

MOJINMEPKOMIIO3UTHBIX MaTepHUAIIOB
15  YcraHOBKa TS UCTIBITAHHS MTOJTMMEPKOMITO3UTHBIX MarepuaioB 6 xopmyc, 204 ayn, 1 mT

18


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

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOT A

B npouecce wuzydyeHus auCHMIUIMHBL «MeTamuueckass CBA3b. XHUMHUS METAJIOB
WCTONB3YIOTCA Kak TPAJUIMOHHBIE, TaK M WHHOBALIMOHHBIE TEXHOJIOTMU, AKTUBHBIE U
WHTEPAKTUBHBIE METOJBI M (DOPMBI OOyUYEHUS: TEXHOJOTHS OOBICHUTEIBHO-WILTIOCTPATUBHBIX
OOCYXJICHHH C D3JeMEHTaMH TPOOJIEMHOTO H3JIOKCHHS, TEXHOJIOTHS TpodecCHoHAIBHO-
OpPUEHTUPOBAHHOTO OOydYEHUSs, JICKIIMHM, KOHTPOJIHBIE W JIa0OpaTOpHbBIE PabOThI, CEMHHAPHI-
KOJIJIOKBUYMBI, pa300p KOHKPETHBIX CHUTYallMid, PEIICHUE CHUTYallMOHHBIX 3ajad, pelIeHue
TEMaTHYECKNX XUMHYECKHNX 3aJ1a4.

AxmusHvle ¢popmol 0b6yuenus. Ha 1abopaTopHBIX 3aHATHUSAX, KOTOPHIE COCTABISAIOT Ooliee
MOJIOBUHBl OT KOHTAKTHOM pa0OThl, KaXAbId CTYIEHT BBINOJIHSACT JIaboparopHyo padoTy
WHAUBUAYaNbHO. Takoll BHJl OpraHu3aluud OOy4eHHs CHOCOOCTBYET MPHOOPETEHUIO HABBIKOB
CaMOCTOSITENIFHOTO BEJICHHS SKCIIEPUMEHTAIBHBIX pa00T, MPAKTUYECKUX HABBIKOB OOpAICHUS H
paboTel C pa3IMYHBIMM XMMHUYECKMMHU BEIIECTBAMU M J1a0OPAaTOpHBIM OOOpYAOBaHUEM,
U3MEPUTENIbHOM  amnmaparypoid, OpraHu3aldd  METOJUKH  SKCIIEPUMEHTAIBHBIX  padoT,
COCTaBJICHUSI TPOTOKOJIOB OTYETOB XMMMUYECKHMX D3KCIIEPUMEHTOB, a TaKKe€ IPAKTUYECKOTIO
MOJATBEPKACHUSI TEOPETUUECKUX IOJIOKEHUI 0OIIel 1 HeOPraHWYeCKOW XUMUU O CBOWMCTBAX U
MOBEJICHUU HEOpraHW4YecKux BemiecTB. [1oAroToBka OT4ETOB MO KaKJI0i abopaTropHOil pabore
dbopmMupyer ymeHHE MpPOBOAUTH MEPBUYHBIA aHAIW3 pPE3yJIbTaTOB C YYETOM 3aKOHOB H
3aKOHOMEpPHOCTEH, (hOPMYITHPYEMBbIX B paMKax 00IIel U HEOPraHUYEeCKON XUMHHU, TPEACTABISAThH
PE3YNBTaThl OTBITOB M PACYETHBIX paboT, IpaMOTHO (HOPMYIIMPOBATH BHIBOJIBI.

Vill. OHEHOYHBIE MATEPUAJIBI VIS TEKYIIEI'O KOHTPOJIS 1
MMPOMEXYTOUYHOMN ATTECTAIIA

Ouenounbie marepuanasl (OM):

OneHouHble MaTepHalibl TEeKYIIEro KOHTPOJs (OPMHUPYIOTCS B COOTBETCTBUU C
[Tonoxxennem o 6ammpHO-periTunroBoit cucteme ®I'BOY BO «UT'Yy». HazHauenue oreHOUHBIX
CPEICTB TEKYIIEr0 KOHTPOIIS - BBIIBUTH Y 00yJarOImuUXcs chOPMUPOBAHHOCTH KOMIETSHITHIA.

MarepuaJbl JUIsi IPOBeIeHUsI TEKYIET0 U MPOMEKYTOUHOT0 KOHTPOJIS 3HAHUIA
CTYIEHTOB:

HpI/IMepHHﬁ MEepCUCHb NPOU3BOACTBCHHBIX IMPOUCCCOB IJIA COCTABIICHUA TCXHOJIOTUYCCKUX

peramMeHToB.

|. [Ipou3BOACTBO HEOPTrAHUUECKUX COCTUHEHUIM U MaTepuaioB
1. NaOH u Cl

2. Nau Cl2

3. H2S04

4. Al (99%)

5. Cona

6. Si
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7. )Kunkoe cTexio

8. beproneroBa coib

9. MuHepanbHble YI00pEHUS B ACCOPTUMEHTE
10. «benuzna»

11. LlemenT

I1. ITpon3BOACTBO OPraHUYECKUX COCAUHEHUN U MaTepuaoB
1. HeOenenas uemnroios3a

. benenas nemtonoza

. [lonmuaTHIIEH BBICOKOTO AaBJICHUS

. [MonuaTHieH HU3KOTO JaBJIEHUS

2

3

4

5. IonMBUHUWIXTTOPU.T
6. [TommaTUnenTepedranar

7. Metanou (M3 CUHTE3 Ta3a)

9. 'maponu3HbIe MPOU3BOJACTBA (METAHOJ, 3TaHOII, Gypdypos u 1p.)
10. CuHTEeTHYECKHE MOIOIIIUE CPECTBA

11. UckyccTBeHHBIEC M CHHTETUYECKUE BOJIOKHA

12. TlonumepHbIe MaTepUabl

I11. Pa3noe
1. Metannu3aiusi HOBEpXHOCTH (JIEKOPATUBHBIE, 3AIUTHBIE U JP. TOKPHITHS)
2. IlepepaboTka 0TX0/10B, coaepxanux Pb, Hg u np.
3. [lepepaboTka MpUPOAHBIX UCTOYHUKOB YTIIEBOJOPOIHOTO CHIPHS
- He(pTh
- Ta30BBIN KOHJIEHCAT
- KAMEHHBIN yrojib
4. dapmarieBTUUYECKHE MperapaThl 1 OMOJIOTUUECKH aKTUBHBIE JJOOABKH

OLICHO‘IHLIC CpeacTBa Jisd HpOMe)KyTO‘-IHOI\/'I aTrTCCTalluu - DK3aMCH.

KPUTEPUU OLNEHUBAHUA PE3YJIBTATOB OBYYEHMUS:

[TpomexyTouHas arTecTalusi MPOBOAUTCA B cOOTBEeTCTBUU ¢ [lonokeHnem o OayuIbHO-
peiitunroBoii cucreme ®I'BOY BO «MI'Y» u cOCTOMT M3 JABYX MOCIEAOBAaTENbHBIX (hopM:
IIPOMEKYTOUHBIN 3a4€T MO IMPAKTHYECKOM YacTU Kypca U ox3ameH. [IpomMexyTOUHBIA 3a4éT
BBICTABJIIETCS B KOHIIE YU€OHOIr0 ceMecTpa M BKIIIOYaeT B ce0si pe3ybTaThl padOThI CTyI€HTa B
TeyeHue cemectpa. Jlng mosydeHus 3ad€ta  CTYJEHTY HEOOXOIMMO BOBpeMs CHATh
IIpernoaaBaTesio MpakTUKyMa Bce OTUYETHI 10 J1a00paTOpHBIM paboTaM, MPOBEAEHHBIM B yUEOHOM
IOPaKTUKyMe COIJIaCHO Yy4eOHOMY IulaHy W pabodeil mporpamme, U 3allUTHUTh PETJIaMEHT.
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[IpomMexxyTOUHBI 3auéT SBIAETCS O00S3aTEIbHONM MPOMEXKYTOUYHOW (HOPMOM aTTecTaluu H
CIIYXKUT OOIYCKOM CTYACHTA K 3K3aMCHY NO AWUCHUILIMHEC. DK3ameH MMPOBOAUTCA BO BpEMA
ceccud B pOpMeE YCTHOTO cobeceIoBaHus ISl OJyUYeHHUsl UTOTOBOM SK3aMEHALlMOHHON OLEHKH,
COOTBETCTBYIOIICH CIIETYIOLIUM KPUTEPHUSIM:

OuneHkKa «OTIUMYHO»:

chopMHUpOBaHHBIE U CHCTEMAaTU3WPOBAHHBIE 3HAHUS IMpeaMera, chopMUpOBaHHBIE
YMEHUS U HABBIKU IPUMEHEHMS METONOB U IOAXOJOB M3y4aeMOHM IHUCLMIUIMHBI IIPU PELICHUU
y4€OHBIX U MPAKTUUECKUX 3a/1au.

Onenka «xopomo»:

B 1I€JIOM, C(OPMHPOBAHHBIE, HO COAEPIKAIME OTAeNbHbIE MPOOeNbl 3HAHUS IpPEIMETa,
YMEHUE NPUMEHATh METOAbl U MOAXOAbl M3Y4aeMOW IUCLMILIMHBI IPU PELICHUH Yy4eOHBIX U
IPAaKTUYECKHUX 3aJjad C MMHUMAJIbHBIM KOJMYECTBOM OIIMOOK HENPUHIUIHMAIBHOIO XapakTepa,
HaJIMYMe HABBIKOB IPUMEHEHMSI METOJOB U IOAXOAOB U3y4aeMOW JUCLMIUIMHBI IIPU PEIICHUU
y4€OHBIX U MPAKTUUECKUX 3a/1au.

OueHka «y10BJI€TBOPUTEIbHO:

HECHCTEMAaTU3UPOBAHHBIC 3HAHUS MPEAMETa, YaCTUYHO CHOPMUPOBAHHBIE YMEHHS U
HaBBIKM TMPUMEHEHHUS METOJOB M TOJXOJ0B M3y4aeMOM JMCIUIUIMHBI MPU PEIICHUH YYEOHBIX
3a7ad4.

OneHka «HeY10BJIeTBOPUTEILHO !

(I)parMeHTapHoe 3HAHUC MpeAMETa, OTCYTCTBUC YMCHI/Iﬁ U HAaBBIKOB IIPUMCHCHUA
MCTOOOB U IIOAXOA0B HayqaeMoﬁ JUCHUIIIMHBI ITPpHU PCIICHHUHA y‘le6HBIX 3ajJa4.

NPUMEPHBIN MEPEYEHB BOITPOCOB K DK3AMEHY.

1. HpI/IMCHGHI/IC MCTOI0B TCOpPUU 1'[0)1061/15[ K U3YUCHUIO XMUMUKO-TCXHOJOTHYCCKUX ITPOLECCOB.
TeopeMa HO)IO6I/I$I. KpI/ITepI/II/I HO,I[O6I/I$I. Hcnons3oBanue aHaiau3a pa3MepHOCTeﬁ npu

ONPCACIICHUN YUCCIT HO,Z[O6I/I$I.

2. T'mapomexanmueckue mnpouecchl. OCHOBbI TruApaBiauKd. OCHOBHBIE XapaKTEPUCTHKHU
JBIDKEHUS >kuKocTeid. OcOOCHHOCTH TepeMeIneHus xKuakocteid. O0Imue cBeIeHus 0 Hacocax.
OcHoBHBIE TMapaMeTpbl HacocoB. [lopmiHeBbIE W LEHTPOOEKHBIE HAcochl. JlocTOMHCTBA U

HCJOCTATKHU 3TUX BUAOB HACOCOB.

3. dusnyeckue CBOWCTBA XXUAKOCTeH. YpaBHeHHe bepHymmn. OceBble, pOTALIMOHHBIE U IPyrUe
CHelHalIbHbIE THIBl HacOCOB, /JJOCTOMHCTBA M HEAOCTATKU 3TUX THUIIOB HacocoB. CpaBHEHHE U

BbIOOp. O6MaCTH MPUMEHEHHSI.
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4. Ilepememenue razoB. OcoberHocTr nponecca. KomrpeccopHasle MamyHb (001He CBEICHNUS).
Tumbl W OCHOBHBIE TapaMeTpPbl KOMIIPECCOPHBIX MamuH. [lopuiHeBble MW HEHTPOOEKHBIC

KoMIpeccopsl (oxpo6Ho). JIOCTOMHCTBA M HEOCTATKH STHUX THIIOB KOMIIPECCOPOB.

5. Ilepememenue u cxarue razoB. OcobeHHOCTH mporiecca. PoTanmoHHbIe, OCeBbIe, CTPYyHHBIE
KoMITpeccopbl. BakyymHubie Hacochl. JIOCTOMHCTBA M HEAOCTATKU 3THUX THUIIOB KOMIIPECCOPHBIX

mamuH. CpaBHeHue 1 Bb100op. OOIacTH NPUMEHEHHS.

6. OcHOBBI Terulonepenadn. YpaBHEHUE TeIuIoBoro Oamanca. TeronpoBogHOCTh. KoHBekius.

Jlyyeucnyckanue. Koxxyxorpyonsie TemooomenHuku. CpaBHeHue u BeiOop. [Ipumenenue.

7. YpaBHeHus nepenauu teruia. [loBepXHOCTHBIE TEIIO0OMEHHUKH (OPOCUTENBHBIE, TOTPYKHbIE,
CriMpajbHblE W JPYrHE€ THUIBI TEMmI000MeHHUKOB). CpaBHEHHE W BBIOOP MOBEPXHOCTHBIX

TEIJI000OMEHHUKOB 3TUX TUIIOB.

8. CrocoObl HarpeBaHMsl U OXJIAXJCHUA. PereHepaTHBHBIM U pEKyNepaTHUBHBIA TEIIOOOMEH.

CMmecurenbHbIe TEINIO0OMEHHUKU. BbIOOp 1 cpaBHEHUE TEIIIOOOMEHHOMN anmnapaTyphl.

9. Bemapusanue. O6mue cBenenus. CriocoObl BEITApUBAHUA. YCTPOHCTBO BHIIAPHBIX aIllIapaToB
€O CBOOOAHON mUpPKyIsiiuei. JlIOCTOMHCTBAa M HEAOCTAaTKH BBIMAPHBIX aNIapaToB CO CBOOOIHOM

HUPKYJIALHUEH.

10. Beimapssle ammaparbl ¢ €CTECTBEHHOW Iupkymsauued. OOmye cBeAeHHs. YCTPOWCTBO
BBIIIAPHBIX ~ aIllapaToB C €CTECTBEHHOM LHPKyJsnuMer. JlOCTOMHCTBA W HEIOCTAaTKHU.

IIpumeHeHue.

11. BolnapHsle anmaparbl ¢ IPUHYAUTEIBHOW HUPKYIALKE U TUIEHOYHbIE BBIIAPHbIE alapaThl.

I[OCTOI/IHCTBa " HEAOCTATKH 3THUX TUIIOB allllapaToB. MHOFOKOpHy'CHBIC BBITIAPHBIC YCTAHOBKH.

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

YCTaHOBOK.

13. Bwibop oskctparenta. JuddepennuanbHO-KOHTAKTHBIE SKCTPAaKTOphl. JlocTOMHCTBA U
HEJOCTAaTKM DTOTO THIMA OKCTPAKTOPOB IO CPAaBHEHHWIO C JpyruMu TuUnamu. Cxembl

9KCTPAKIIUOHHBIX YCTAHOBOK. CpaBHCHI/Ie )51 BBI60p.

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

nporieccoB. CpaBHEHHE U BEIOOP PA3TMYHBIX THIOB aicopOepoB. JlecopOrusi.
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15. JIBmkeHue >KUAKOCTEH M ra3oB 4epe3 3€pHUCTBIA marepuan. [IceBnookuKeHue TBEPIOTrO
3€pHHUCTOr0 Mmarepuaina. [uapaBiauka «KuUMAIEro cios». [IpumeHeHue NCEBIO0KMKEHHOTO

COCTOsIHMS. Anmaparypa.

16. IIpocrast meperonka. OTaUYMSA MPOCTOM MEPETrOHKH OT pekThuduKanuu. CreruanbHbIe BHIbI

neperonku (oomue npeacrasienus). [leperonka ¢ mapom (moapoOHO).

17. CnenuanbHble BUABI NEPETOHKU (00ILME NPEACTABICHUS). DKCTPAKTUBHAS U A3€0TPOIHAs
neperoiku (moapo6Ho). IlpuMeHeHne 3TUX BHJOB NEPEroHKH. MonekyssipHas IeperoHka

(moapo6HO).

18 Pexktudukanus. OOmme cBeneHus. OCHOBHBIC CBOMCTBAa JKHJAKOCTEHM W WX MapoOB.

[Tepuommueckas pextudukanus (ToapoOdHO). YCTPOHCTBO peKTU(HUKAIIMOHHBIX allllapaToB.

19. Pexktudukamus. Omiuuns peKTU(UKAME OT MPOCTOW mNeperoHkd. (OCHOBHBIE CBOWMCTBA
xuakocted M ux mnapoB. HenpepbiBHas pextudukanus (moxpo6no). Ee ommums or

nepuoanYeckor pekTudukaui. CxeMbl peKTU(PHKAIIMOHHBIX YCTaHOBOK.

20. IIpom3BOACTBO CEpHHUCTOTO Taza. Buumbl cepocopepxaimiero chipbs. [leum mns obkura
CYyMb(QUIHBIX Pyd, JIEMEHTApHOW cepbl. [ledn ¢ IMCEeBIOOKIKEHHBIM CIIOEM, JUIsl OOXKHTa
KPYITHOKYCKOBOTO M TMBUICBHIHOTO KouenaHa. VICTmonb30BaHME OTXOMSIIMX Ta30B IBETHON
METAJUIyPIHM ¥ TEIUIOBBIX JJIEKTPOCTAHIIMKA, CEpbl M CEpOBOIOpOJA TpU MepepadoTke

CEpHUCTHIX He(Tel.

21. Ou3NKO-XMMUYECKHE OCHOBBI M CXEMbl KOHTAaKTHOTO CIOCO0a MPOM3BOACTBA CEPHOMU
KUCJIOTBI; PAaBHOBECHBIE W KUHETUYECKHME YCIOBHMS Ipolecca, Karanuszaropel. Ilytm

I/IHTeHCI/ICI)I/IKaI_[I/II/I CCPHOKHUCIIOTHOI'O ITPOU3BOJACTBA. HpI/IMeHeHI/IC KHCJIOpOAa U JaBJICHUS.

22. Texnomorust cBs3aHHOTO a3ota. CuHTe3 ammuaka. CriocoObl MOTYyUYEeHHs! a30TOBOOPOAHON
cmecu. Ounctka razoB. KaranmzaTopsl cuHTe3a amMMmHaka. TeXHOIOTHYECKas CXeMa CHHTe3a

aMMMUaKa IIpu CpeAHEM aBJICHUU.

23. Ilpom3BoACTBO a30THOW KuCHOTHL. OKHCIIEHHE aMMHaka W OKHCIOB a3ora. dusuko-
XUMHUYCCKHUE OCHOBBI TEXHOJIOTHYCCKOr0o IIpomecca OKHCICHUA aMMHuaka. HpI/IMeHeHI/Ie
KHCIIOpo/ia, AaBieHuss. OCOOEHHOCTH Mpoliecca KOHLEHTPUPOBAaHHS a30THOM KUCIO0Thl. Obnactu

MMPUMCHCHUSA KUCJIOTHI.

24. IIpon3BoAcTBO HUTpaTa aMMOHNA. DU3NKO-XMMHAYECKHUE yCIIOBUA npouecca. Vcnons3oBanne
Teruia peakiuu. TexHomornyeckas cxema. MeToabl yinydllleHUs (PU3NYECKUX CBOMCTB HUTpaTa

aMMOHUsI.
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25. MuHepalbHBIE COJM B CEIBCKOM XO3siiCTBE. MuUHepanbHble yaoOpeHus MW HX
knaccupukanusa. Ilpon3BoacTBO KanuiHBIX cosiell. DIOTalMOHHBIE MPOLECCH], Talyprus.

[Ipou3BOACTBO XJOPUCTOTO Kajvs U3 CUIIbBUHUTA.

26. ITpousBomctBo dochopHbIX ynoOpeHui. Buasl u raBHble MecTOpokaeHUs (ocdarHoro
chIpbsi. KucnmotHbie mporecchl nepepadotku pocharHoro cbipbsi. X CylHOCTh U MEPCIIEKTUBBIL.
[IpousBoacTBo  mpoctoro  cymepdocdara.  DHUMKO-XUMHUECKHE  OCHOBBI  IpoIEecca.

TexHONOrHYecKasi cXema MPOU3BOACTBA MPOCTOTo cynepdocdara.

27. [TlpousBoactBo paBoitHOro cymnepdocdara. DUMKO-XMMHYECKHE OCHOBBI IpoIlecca

MIPOM3BOACTBA JBOMHOrO cynepdocdara. Texnonornueckas cxema npon3BOJICTBA.

28. IIpou3BOACTBO 3KCTpakIUOHHOW (ochopHON KHUCIOTH. DUBNKO-XUMUYECKUE OCHOBBI
nporecca MPOM3BOACTBA JKCTPAKIMOHHON (ochopHON KucioTel. TexHomormueckas cxema

npou3BoacTBa. OCOOEHHOCTH MOTYUYEHUS! KOHIEHTPUPOBAHHON POCPOPHOI KHCIOTHI.

29. Tepmuueckue MeETOAbI MepepabOTKH (HOCGHATHOrO ChIpbsS. YCTPOWCTBO 3IIEKTPOIEYUCH.
DnekTporepmuueckoe noiayueHue hocdopa. PU3NKO-XMMUIESCKHUE OCHOBBI IIPOLIECCa MOTYYCHHS
docdopa u3 npuponueix pocdaros. [lepepadborka dhochopa B Gocdopubie u omudochopHbie

kucnotel. [IpousBoacTso docdara aMMoHuUs, HUITPOAMMO(DOCOB 1 HUTPOAMMO(DOCKHU.

30. DneKkTpOoXMMHYECKHE TPOU3BOJACTBA. TE€OPETHUUYECKHE OCHOBBI JIIEKTPOIIN3a COJEBBIX
pacTBOpoB U paciiaBoB. [Ipou3BoACTBO XJiopa, BOAOpOAa U €IKOro Harpa JuadparMeHHBIM

MeToa0M. PU3UKO-XUMUYECKNE OCHOBBI AJIEKTPOJIN3a PACTBOPOB XJIOPUCTOTO HATPHUSL.

31. Ponb HedTu B 3HEepreTuyeckoM OanaHce cTpasbl. 3anacsl HepTH. Mectopoxaenus. CoctaB u
cBoiictBa Hedrel. [lonroroBka HedTH K nepepaboTke. Pusznyeckue CrnocoObl MepepadboTKU
HepTu. llpsmas armocdepHo-BakyyMHass neperoHka HedTu. IIpomykTel NeperoHku u HX

CBOMCTBA.

32. Tepmuueckue crnocoObl nepepaboTku HedTH. TepMHUUEeCKHil KpeKHMHI He(TenpoayKTOB.
Mexanu3M KpekuHra. TexHoJaoruueckas cxema TEpMUYECKOro KpekuHra. [IpogykTel kpekuHra u

ux coiictBa. [Iuponmn3 HedrenpoaykToB. YemoBus nmupoiusa. [IpomyKTsl.

33. Xumuueckue cnocodsl nepepaboTku HegTenpoaykToB. Karanutuueckuit kpekuHr. Ou3nko-
XUMHUYECKHME  OCHOBBI  mpouecca. Karamusaroppl.  YcinoBus — KpekuHra.  [IpogykTsl
KaTAJIUTUYECKOTO KpEKMHra M ux cBoiicTBa. [lodmydeHne BBICOKOOKTAHOBBIX TOIUIUB U
YIJIEBOJIOPOIHOTO ChIPbsl JJisi He(hTeXUMUYECKOW MpoMbllieHHOCTH. [Iporeccsl pudopmuHra.

[TnardopmuHr.
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34. CocraB u cBoiicTBa apeBecuHbl. CriocoObI mepepaboTKH IPEBECUHBL. [ MAPOIN3 TPEBECHUHBI.
[Tponyktel ruaponu3a. Ceipbe. [loAroroBka npeBEeCHHBI K mepepadOTKe. YCIOBUS THIPOIH3A

JpeBecuHbl. Vcnonb3yeMble annaparsl. JKOJOTHYECKUE TIPOOIEMBI.

35. CocraB u cBoiicTBa JapeBecuHbl. IIpousBoacTtBo 1emttono3bl. Coipbe. Iloaroroska
npeBecuHbl K mepepaborke. CynbhaTHbIA W CYJb(PUTHBIA CIIOCOOBI MOTYYEHHUS IICIUTIOIO03BI.
Bapounbie kucioTel. YcinoBusi Bapku ApeBecuHbl. CriocoObl MOBBIIICHHS Kaue€CTBA LIEJLTIOI03BI.

[TpoGnemMsl nepepabOTKH OTXOLOB IPOU3BOIACTBA LEILIIOIO3bI

36. TexHomorus npou3BOACTBAa amOMUHUA. DU3MKO-XMMHMYECKME OCHOBBI IIpoLEcca.
XapakTepUCTUKU M TIOATOTOBKA ChIpbs. TexXHOJOrMyeckue cxembl Mpou3BoacTBa. CrocoObl
BOCCTAHOBJICHHS aJIOMHHHS WX JIOCTOMHCTBA M HemocTarku. [IpobieMbl mepepaboTKi OTXO0H0B
npou3BoACTBa amoMuHMA. CriocoObl padMHUPOBAHUS ATIOMHHUS (DIEKTPOXUMHUYECKUE, METON

30HHOH IIJIaBKH, UCIIOJIb30BaHHUEC CY6F3.J'IOF€HI/II[0B).

PaspaboTuuku:
, —
f ] KaHJ. XUM. HayK, JOLICHT A.B. Kamesckuii
ﬁ% — KaHJI. XMM. HayK, JOLEHT b.H. baxxenos
C—’—‘___(____/

IIporpamma cocraBieHa B coorBercTBUM ¢ TpeboBanussmu PI'OC BO u c yuerom
pexomenaanuii [IOOII no Hampasnenuto u npoduito noaroroBku 04.03.01 — «Xumusi».
N w (v}
ITporpamMma paccMOTpeHa Ha 3acelaHuy Kapeapsl OLIEH U HEOPraHMYECKONM XMMUH
«11» anpens 2025 ., npotoxois Ne 4. {

3aB. xadenpoi /A. 1O. Cadponos/

< 1 )
Hacmosawas npoecpamma, He modcem Obimb 60CHDPOU3BEOEHA HU 8 Kakou ¢opme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-paspadomyuuxa npocpammol.
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