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|.Ienn u 3aga4m AMCUMIIMHBI:

Obweobpazosamenvhas yenp: M3y4eHUE OCHOBHBIX IPHHLMUIIOB Pa3pabOTKH XUMHUKO-
TEXHOJIOTUYECKUX TPOLIECCOB M HX HWHXeHepHoro odopmieHus. Ha ocHoBe u3ydeHHS
3aKOHOMEPHOCTEH MPOTEKAaHUs IPOLECCOB PAacCCMAaTPUBAIOTCA METOJMKHM pacueTa OCHOBHBIX
XapaKTePUCTUK XUMHUYECKOTO MpOIecca, METOJ0B BHIOOPA PAIlMOHAIBHBIX CXEM IPOM3BOJICTBA
3aJJaHHOTO IPOJYKTa, METOAbl BBHIOOpAa TEXHOJOIMYECKUX PEXKHUMOB, OOECIEUMBAIOLINX
ONTUMAJIbHBIE 3HAYEHHUs [OKa3aTejaell XMMMYECKHUX IPOLECCOB, aHajlu3a M  OLEHKH

3¢ (HEeKTUBHOCTH MPOU3BO/ICTBA.

Paszsusarowan yenw: pa3BuTHe y oOydarommxcs CTPEMIIEHUS! K CAMOPA3BUTHIO, TIOBBIIIEHUIO

Kpyro3opa o BoIpocam U3ydaeMon JTUCIUIIIHHBL.

Bocnumamenvhas yenb: BOCIHTaHWE OCO3HAHUS COIMAJIBHOM 3HAYMMOCTH CBOEH
npodeccun U HEOOXOJMMOCTH OCYHIECTBIIEHUS NMPO(PECCUOHANBHON NEesTeIbHOCTH Ha OCHOBE

MOPAJIBHBIX U IIPAaBOBBIX HOPM.

3aoaua oucyunaunvl COCTOUT B TOM, YTOOBI HAYYUTh CTYJ€HTa 0OOCHOBAHHOMY MOJXOY K
BBIOOPY MeTOJa NOJYYeHHs] XHUMHUYECKOTO NPOAYKTa C Y4YEeTOM MEpPONpUATUN IO OXpaHe
OKpYy>Karolel cpeapl Ha 0a3e 3HaHUH, MMOJIYYEHHBIX paHee MPU U3yYEeHUH €CTeCTBEHHOHAaYYHBIX

JUCHUIIIINH U 3H3HHI>1, IMOJTYYCHHBIX MMOCJIC YCBOCHUA JUCIUITIIMHEBIL.

1. Mecto aucuuniaudbl B cTpykrype OIIOII BO:

JlucuumianHa OTHOCUTCS K 0a30BBIM JUCHUTIIMHAM o0s3aTenbHOM yactu (b1.0.27).
CoBpeMeHHasi XMMHYeCKasi TEXHOJIOTHs 0a3upyeTcsl Ha OCHOBHBIX MOJIOKCHHUSIX XUMUH,
YCBOEHHBIX CTYJICHTAMH B TIPOLIECCE M3YYCHHS ATOro mpeaMera B mkoje. Kypec Xumuueckas
TEXHOJIOTHS UMeeT (yHIaMEHTaJIbHOE 3HAYCHHE B CTAHOBIICHUH CIIEIIUATIUCTA IIIHPOKOTO

HpO(bI/IJ'IH " OIINPACTCA Ha CICAYHOIIUC MPCAICCTBYOIIUC TUCIIUIIINHBI:
HCOpPraHM4CCKasa XuMus,
OpPraHn4cCKas XuMus,
AHAJIMTHYCCKasd XUMMUI,
(I)I/BI/ILIGCKE[H XHUMHUA,

xumusa BMC.



Il. TpeOoBanus Kk pe3yJbTaTaM 0CBOCHHUS AUCHMIIIMHbI:

[Ipouecc HampaBlieH Ha (opMHpOBaHWE KOMIECTCHIIUN
(anmemenTtoB crneayrouux kommnereHiuii) B coorBerctBur ¢ ®I'OC BO u OIl BO no panHomy

OCBOCHHUA JHUCHUIIIINHBI

Hanpasnenuio noocomosxu 04.03.01 «Xumusay,npoduns: Xumus.

Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ mo JMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPAMHU J0CTUKCHUSA KOMIIeTeHIINIi

KomMmnerennus

Nuaukaropbl KoM eTeH U

PesyabTatel 00y4yeHus

OIIK-1 Cnocoben
AHAJTN3UPOBATE U
HHTEPIPETUPOBATD PE3YIBTATHI
XMUMHUYECKUX DKCIIEPUMEHTOB,
HaOJIIOJICHHUI U U3MEPEHU N

NIK  onx-1.2 [Ipennaraer
UHTEPIIPETAIINIO  Pe3yIbTaTOB
COOCTBEHHBIX JKCHEPUMEHTOB
u pacueTHOTEOPETUIECKUX
pabor C  HCHOIL30BAaHHEM
TEOPETUIECKUX OCHOB
TPaJUIMOHHBIX W HOBBIX
pa3enoB XUMUH

3HAaTh: METO/IBI COCTABJIEHUS U
peuieHus YpaBHEHUI
MaTepHUaIbHOro "

TEIIOBOr0 OaaHCOoB
OCHOBHBIX TPOLIECCOB, ONpPENEICHNS
JIBUKYILIEW CHUJIBI, pacueTa CKOpOCTH
MIPOIIECCOB, a TAKKE  Ha3HA4YeHHE,

MIPUHIUI yCTPOKCTBA U
paboThI, OCHOBHBIE XapaKTEPUCTUKH U
OIITUMAIIbHBIE YCIOBUS PabOTHI

THUTIOBBIX aIapaToB U
BCIIOMOTaTENbHOT0 000PY/IOBAHHS;

OCHOBHBIE TIPUHIHITBI

OpraHu3alyi XUMHUYECKOT O
IIPOU3BOACTBA, €I'0 HEPAPXUUECKOMN

CTPYKTYpPBI, METO/Ibl OLIEHKH
3((PEeKTUBHOCTH MTPOM3BOICTRA;

o01rre 3aKOHOMEPHOCTH

XMMHYECKUX IIPOLIECCOB;

OCHOBHBIE XUMUYECKHE
MPOU3BOJICTBA. ¥ METh:
HOArOTaBINBATh OOBEKTHI
HCCIIeI0OBAHHUS, IPOBOJUTH
9KCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS
10 33JJaHHON METOJUKE, padoTaTh Ha
arnmapaType, IpUMEHSIEMOU B
XUMHUYECKUX UCCICIOBAHUSX,
paccUUTHIBATH OCHOBHBIE
XapaKTEePUCTUKU XUMHUECKOTO
npouecca, BEIOMpaTh PalMOHAIBHYIO
CXeMy IPOH3BOACTBA 3a1aHHOTO
MPOIYKTa, OLICHUBATh
TEXHOJIOTUYECKYI0 3(h(HEeKTUBHOCTH
MPOU3BOACTBA, MOJIb30BATHCS
CIIPAaBOYHOI U HAYYHOU JTUTEPATypOi
10 BCEM pazJieliaM IUCLMIUINHE,
OCYIIECTBJISTH THIIOBBIE
THIPOIMHAMHYECKHUE, TEMJIOBHIE,
MaccooOMeHHbIE pacyéTel. Biagers:
HaBBIKAMH [TPUMEHEHUS




TEOPETUYCCKHX OCHOB MIPU CUHTE3E U
UCCIICIOBAHUH HEOPTaHHMYESCKUX
OpraHUYeCKHX

00BEKTOB U PabOTe C pacTBOPEHHBIMH
B BOJIC U OPTaHUYECKUX
PACTBOPUTEIISX BEIIECTBAMH 110
TOTOBBIM METOJJMKaM, METOIaMU
OonpeaciCHus OITUMAJIbHBIX U
panroOHaJIbHBIX TEXHOJIOTMYCCKUX
PEXUMOB pabOTHI 000pYJOBaAHUS;
MeToaMu aHanu3a 3pdexkTHBHOCTH
pa6OTI)I XUMHYCCKUX ITPOU3BOACTB,
ONPE/ICNICHUS] TEXHOIOTUUECKUX
HoKa3aTelel mporecca.

OIIK-2 CriocobeH mpoBOIUTH €
COOJTIOICHUEM HOPM TEXHHUKH
0e30MacHOCTH XUMUYECKHUIT
OKCIIEPUMEHT, BKIIHOYasA CUHTE3,
aHaJIN3, N3yYEHNE CTPYKTYPHI U
CBOMCTB BEIIECTB U
MaTepHajIoB, HCCIIEIOBAHNE
MPOIIECCOB C MX YUACTHEM

MK onk-2.1 Pabotaer ¢
XUMHUYECKUMU BEUICCTBAMMU C
COOJIOIEHNEM HOPM

TEXHUKA 0€30I1aCHOCTH

MK onk-2.2 IIpoBoauT cuHTE3
BEILIECTB U MaTEpUaJIOB Pa3HOM
MIPUPOIBI C UCITOTH30BAHIEM

AMEIOINXCSI METOINK

3HaTb:HpaBI/IJ'Ia 1 HOPMbI TEXHUKH
Ge3omacHocTH Ipu paboTe ¢
XUMHUYCCKUMHU PCaKTUBAMH U
¢busnveckuMy npudopamu. Y MeTh:
IoAroTaBJINBATH 0OBEKTHI JUISL
CHHTE3a, POBOJUTH
SKCHepI/IMeHTaHBHBIﬁ CHHTE3 I10
3a/IaHHOW METOJMKe, paboTaTh Ha
araparype, IpUMEHSIEMOI B
XMUMHYECKUX UCCIIEIOBAHUSIX.
BuiageTh: HaBbIKaAMU IPOBEAEHUS
XUMHUYECKUX HKCIIEPUMEHTOB NIPH
CHHTE3€ BELIECTB 110 TOTOBBIM
METOUKAM.

OIIK-6 Crocoben
MPEACTABIIATH PE3YIBTATHI
cBoel paboThI B YCTHOH H
MMUCBMEHHOH (hopMe B
COOTBETCTBHUHU C HOPMaMU U
MpaBUJIaMH, TPUHSATHIMH B
npodeccuoHagTbHOM
cooOrmiecTBe

NJKorks.1 IIpencrapnsier
pe3yabTaThl pabOTHI B BHJIE
OT4YeTa Mo CTaHAaApPTHOU

(hopMme Ha pycCKOM S3BIKE

NJIKomk-6.4 I'oroBUT
MIPE3EHTALINIO TI0 TeMe PabOoThI
1 TIPEACTABIISIET €€ Ha PYCCKOM
U aHTJIMACKOM SI3bIKaX

3HaTh: MpaBuiia COCTABJICHUS
IIPOTOKOJIOB OTYETOB XMMHUYCCKHIX
OIIBITOB, IIPUMEHSITH OCHOBHBIE
3aKOHBI XUMHH TIPU 00CYXKICHUH
MOJTYYEHHBIX PE3YNIbTATOB,
IIOATOTOBUTH OTYET O BELIITOJIHEHHOM
pabore.

YMeTh: MpeCTaBUTh PE3yIbTATHI
OIBITOB U PACYETHBIX padoT
COTJIaCHO TPEOOBAHUSM B JaHHOM
o0act XuMuH. Buagern.
HaBBIKAMH MTPEICTABICHUS
PE3YJIbTATOB COOCTBEHHBIX HAYYHBIX
W3bICKAHUI B KOMITBIOTEPHBIX CETAX
¥ MH()OPMAIMOHHON HAYYHO-
00pa3oBaTeNnbHON cpejie.




V. COJAEPKAHME U CTPYKTYPA JUCHUIITINHBI

prHOCMKOCTb AUCIHHUIIJINHBI COCTABJIACT 6 3a4eTHBIX (S1970:070118 216 4yacoB, B TOM YHUCJIE 1,25 3aYE€THBIX €INHHUIIL, 45 yacoB Ha ’K3aMeH.

®opMa IPOMEKYTOYHOM ATTECTALMHU: IK3AMEH.

4.1 Conepsxanne IMCHMILIAHDI, CTPYKTYPHPOBAHHOE 110 TEMaM,

¢ YKa3aHuEeM BU/I0B y‘leﬁHle 3aHATHH H OTBEJICHHOI'0 HA HUX KOJIMYECTBA aKaACeMHUYECCKHUX YaC0B

Buiel yueOHOH paOoThI, BKITIOYAs CAMOCTOSTEIBHYIO PadoTy

= 00y4aroMXCcs ¥ TPYJA0EMKOCTh (B Hacax)
Q
(&)
=
8 DopMbI TEKYIIETO
KonraktHas pabora npenoaBaTens ¢ 00y4aronMHUCs KOHTPOJIS
Ne 11/t Paszgen quctumimHbl/ TeMbl JTaGOpaTOpHbIE 1 IPAKTHYECKHE = YCIIEBAEMOCTH; }
O — = Dopma IPOMEKYTOUHON
o aTTecTaluu
=
JTexiuu 13 nux KCP/ = (no cemecmpam)
IIpaKTU4ECKast KOHCYJIbTallMN E o
Q
Bcero gacos TOZrOTOBKA 3 &
=Rt}
S s
O a
. ITpoBepka otueros 1o JIP,
OO6mIre BOIPOChl XUMHYECKOM
1 7 24 24 4 MIPaKTHYECKUE 3aIaHNUs,
TEXHOJIOTUU
2 CEMHUHApBHI
. [Iposepka otueros no JIP,
Teopernyeckiie OCHOBBI XUMHUYECKOH
2 7 6 18 18 3 MPAKTHYECKUE 3aNaHNUS,
TEXHOJOTUA
CEeMHUHAPHI
C [Iposepka otueros no JIP,
Typa U TEXHOJIOTHYECKUE
3 TPYKTYp 7 2 6 6 3 NpPaKTHYECKHE 3a1aHHs,
CXEMBI XUMHYECKUX ITPOU3BOJICTB
CEMHUHAPHI




AHann3 TEXHOJOTHYECKUX CXEM
HEKOTOPBIX BaXXHEUIIINX XUMHAYECKUX

[IpoBepka orueros 1o JIP,
MPaKTUYECKUE 3aJaHuUs,

4
MIPOU3BOJICTB. 3 CEMHUHAPBI
Texnonozus azoma
AHau3 TEXHOJIOTHYECKUX CXEM [IpoBepka orueros 1o JIP,
HEKOTOPBIX BAXKHEHIITUX XUMHUECKUX MPaKTUYCCKUE 3aIaHuUs,

5 MPOU3BOACTB. [lepepabomka 3 CEMHUHAPBI
gocgopcoodepoicawyeco coipbs
AHau3 TEXHOJIOTHIECKUX CXEM IIpoBepka orueros 1o JIP,
HEKOTOPBIX BAXKHEHIITUX XUMHUECKUX MPaKTUYECKUE 3aIaHNUS,

6 MPOU3BOACTB. [lepepabomka negpmu 6 6 3 CEMHUHAPBI
AHan3 TEXHOJIOTHIECKUX CXEM IIpoBepka orueroB 1o JIP,

7 HEKOTOPBIX BAKHEHIITUX XUMHUECKIX 3 MPaKTUYECKUE 3aIaHuUs,
MIPOU3BOACTB. [Ipoussodcmeo CEeMUHAPBI
noaudMuUIeHa
AHaN3 TEXHOJIOTHIECKUX CXEM ITpoBepka orueroB 1o JIP,
HEKOTOPBIX BAKHEUIITUX XUMHUECKIX MPaKTHYECKUE 3aJaHuUs,

8 MIPOM3BOICTB. DNeKmpoxumuieckue 18 18 - 3 CEMUHapHI
npouseooCcmsa.
AHaN3 TEXHOJIOTHIECKUX CXEM ITpoBepka otueros 1o JIP,
HEKOTOPBIX BAXKHEHIITUX XUMHIECKIX MIPaKTHYECKUE 3aJaHNUs,

9 npousBoacTs. [IponsBoncTso - 4 CEMHUHAPBI
METAJUTHYECKOTO aTFOMUHUSI.

10 Cocmasnenue u 3aujuma 1 [IpoBepka pernamenra,

peziamenma 3aIUTa periaMeHTa
11 JK3amMeH 45 DK3aMeH




Hrtoro yacos

T 72

72

45 | 40 |

B paboueii npoepamme no oucyuniure npu 8binoJIHeHUU 1AO0PAMOPHLIX pabom npedyCMOmpeHd RPAKmu4ecKas n0020MmoeKas 8uoe 6blNOIHEHUs.

OMOeNbHLIX 8UO08 PAOOM, C8A3AHHBIX ¢ OYOyUell NPOPecCUOHATLHOU 0esIMeNbHOCHbIO.

4.2 Tlnan BHeay[[I/ITOPHOﬁ CaMOCTOSATEIbHOIM paﬁoTbI oﬁyqammnxcn mo JTMCHUIIJIMHE

Cemectp

Ha3zBanue paznena, Tembl

CamocrosiTenbHas paboTa 00yJarommxcst

Buj camocrositenbHO paboTh

Cpoku
BBITIOJTHCHHS

3arpaTsl
BpPEMEHU

(qac.)

Orenounoe
CPEICTBO

Y4eOHO-METOIUYECKOE
obecrieueHue

CaMOCTOSATENbHON PabOTHI

OO6mre BOIpOChl XUMHYECKOM
TEXHOJIOTMH

Hanucanue orueroB

CenTs6ps -
nexabpb

IIposepka
otyeToB YO

Kpon, Banepwuii
AnexkcaHapoBUY. XUMHUYECKast
TexHomorus [Tekcr] :
yue0.mero. nocodue / B. A.
Kpon, b. B. TumoxwuH ;
Hpkyrckuil roc. yH-T. -
Upxyrck : M3a-Bo UT'Y, 2006. -
145 c. :un. ;21 cm. -
bubnwuorp.: c. 142.

TeopeTnyeckre OCHOBBI
XUMHYECKOU TEXHOIIOTHU

Hammcanne otueroB

CeHts0ps -
nekadpb

ITpoBepka
orderoB YO

Heoprannueckas xumus :
Kpown, Banepuit
AnexcanapoBud. XUMH4ecKas
texHomorus [Tekcr] :
yueb.mero1. mocodue / B. A.
Kpon, b. B. TumoxwuH ;
Upkyrckuii roc. yH-T. -
Upxyrck : M3a-Bo UT'Y, 2006. -
145 c. :mun. ;21 em. -
Bubmmorp.: c. 142.




CTpyKTypa U TEXHOJIIOTHYECKHE
CXEMBbI XUMHYECKUX ITPOU3BOJICTB

Hanucanue orueroB

CeHTs10pB -
nekadpb

IIposepka
otyeroB YO

Kpon, Banepuit
AnexcaHapoBud. XUMHYECKas
texHosorus [Teker] :
yueb.meroz. mocodue / B. A.
Kpon, b. B. TumoxuH ;
Wpxyrckuil roc. yu-T. -
Upxyrck : M3a-8o UT'Y, 2006. -
145 c.:mun. ;21 cm. -
Bubmmorp.: c. 142.

Cemectp

Ha3zBanue paznena, Tembl

CamocrosiTenbHas paboTa 00yJaromuxcst

Buj camocrositenbHo paboTh

Cpoku
BBITIOJIHCHU ST

3arpaTsl
BpPEMEHU

(qac.)

Orenounoe
CPEICTBO

Y4eOHO-METOIUYECKOE
obecrieueHue

CaMOCTOSATEIbHON PabOTHI

AHaNMHU3 TEXHOIOTUIECKIX CXEM
HEKOTOPBIX BaXKHEHUIIUX
XUMUYECKUX MPOU3BOCTB.

Texuonoeus azoma

CocraBrieHne periamMeHTa, y4dacTHe
3aIUTE PETIIAMEHTOB

B

CeHts0ps -
nekadpb

3ammuTa
pETIIaMEeHTOB

ITonmoxxenue o
TEXHOJOTHUECKUX
perjiaMmeHTax mpou3BOJICTBA
MPOAYKIIUN HA TIPEOIPUSITUIX
XUMHUYECKOr0 KOMILIEKca
(Ne 02-35/234 or 28 anpens
2000 1.)
Pexomenganuu 1o HaImMcaHuio
yueOHOr0 TEXHOJIOTUYECKOT0
periiaMeHTa:
yueOHOMETOIUUECKOE TOCOOHE
/N.A . Bbabenko, A.C.5o0koB,
b.H.baxeHoB,
A.B.Kamesckuii.- IpKyTCK :
Wzp-Bo UT'Y, 2020.- 80 ¢




AHaN3 TEXHOJIOTHYECKHUX CXEM
HEKOTOPBIX BAYKHEHIIINX
XMUMUYECKUX TTPOU3BOJICTR.
Ilepepabomxka
gocghopcoodepoicawyeco coipbs

Cocrasienue
3aIlUTE PETIAMEHTOB

periameHTa,

ydacTtue

B

CeHTs10pB -
JieKaOpb

3ammra
pErIaMeHTOB

Ilonoxxenue o
TEXHOJOTNUECKUX
periiaMmeHTax mpou3BOACTBA
MPOAYKIMHU Ha MPEAIPUATHIX
XHUMHYECKOT'0 KOMILJICKCa
(Ne 02-35/234 ot 28 anpens
2000 1.)
PexoMeHaluu 110 HAITUCAHUIO
Y4EOHOI0 TEXHOJIOTHIECKOT 0
periaMeHTa:
YU4eOHOMETONIECKOE TOCo0He
/N.A babenko, A.C.5o0k0B,
b.H.baxxeHoB,
A.B.Kameckwuii.- UpkyTck :
Uzn-Bo UT'Y, 2020.- 80 ¢

Cemectp

HaszBanue paznena, TemMbl

CamocrosiTensHast paboTa 00yJIaromuXxcs

Bu caMocTosATENbHOM paboThI

Cpoku
BBITIOJTHEHHS

3aTpatbl
BpEMEHH

(qac.)

OreHounoe
CPEICTBO

VY4eOHO-METOANYECKOE
obOecrieueHue

CaMOCTOSTEIHHON pabOTHI




AHaIn3 TEXHOJIOTHYECKHX CXEM
HEKOTOPBIX Ba)KHEHUIITHX
XUMUYCCKUX ITPOU3BOACTB.

Ilepepabomxa negpmu

CocraBienue

3aIUTE PCTIIAaMCHTOB

periamMeHTa, Yydactue B

CeHTs10pB -
Jekadpb

3ammra
pErIaMeHTOB

Ilonoxxenue o
TEXHOJOTNUECKUX
periiaMmeHTax mpou3BOACTBA
MPOAYKIMHU Ha MPEAIPUATHIX
XHUMHYECKOT'0 KOMILJICKCa
(Ne 02-35/234 ot 28 anpens
2000 1.)
PexoMeHaluu 110 HAITUCAHUIO
y4eOHOr0 TEXHOIOTHYECKOTO
periaMeHTa:
Y4eOHOMETOINIECKOE TOCo0He
/N.A babenko, A.C.5o0koB,
b.H.baxxeHoB,
A.B.Kamesckuii.- UpkyTck :
Usn-so UT'Y, 2020.- 80 ¢

AHaNMHU3 TEXHOIOTUIECKUX CXEM
HEKOTOPBIX BaXKHEHUIIUX
XUMUYECKUX MPOU3BOCTB.
IIpouseoocmeo nonusmunena

CocraBiienne

3aI0UTE PETIIaMEHTOB

pernameHnTa, ydacTHe B

CeHts0ps -
nekadpb

3amura
pErIaMeHTOB

ITonmoxxenue o
TEXHOJOTHUECKUX
periiaMmeHTax mpou3BOJICTBA
MPOAYKIINN HA TIPEOIPUSITUIX
XUMHUYECKOr0 KOMILIEKca
(Ne 02-35/234 or 28 anpenst
2000 1.)
Pexomenganuu 1o HaImMcaHuio
yueOHOr0 TEXHOJIOTUYECKOT 0
periiaMeHTa:
yueOHOMETOIUUECKOE TOCOOHe
/N.A . Bbabenko, A.C.5o0koB,
b.H.baxeHoB,
A.B.Kamesckuii.- IpKyTCK :
Wzp-Bo UT'Y, 2020.- 80 ¢

‘CCMCCTp‘

HasBanue paznena, TeMbl

CamocrosTenpHast paboTa 00yJIaroInXCs

Onenounoe

VY4eOHO-MEeTOANYECKOE




Bug camocrosiTensHoi paboTh

Cpoku
BEITIOTHCHHS

3atpaTsl
BpEMEHH

(gac.)

CpeacTBoO

obecrieueHne
CaMOCTOSITENBbHOM paboThI

AHau3 TEXHOJIOTHIECKUX CXEM
HEKOTOPBIX BaXKHEHUILUX
XUMHYECKUX MPOU3BOJICTB.
Dnexmpoxumuyeckue
npou3800Ccmed

Hanucanue orueroB

CeHTs10pB -
Jekadpb

IIposepka
otyeroB YO

Kpon, Banepuit
AnexcaHapoBH4. XHMMHYECKast
TexHomorus [Tekcr] :
yueb.MeTo. [Tocobue / B. A.
Kpon, b. B. TumoxuH ;
Wpxyrckuit roc. YH-T. -
Upxyrck : U3a-so UT'Y, 2006.
-145c¢.:um ;21 cm. -
Bubnwuorp.: c. 142.

AHanNU3 TEXHOJIIOTHYECKHX CXEM
HEKOTOPBIX BaXKHEHUIIUX
XUMHYECKUX MTPOU3BOJICTB.
[Ipon3BoACTBO METAINIMYECKOTO
AJIOMUHUSL.

CocraBrieHne periiaMeHTa, ydacTHe
3aIUTE PETIIAMEHTOB

B

CeHts0ps -
nekabpb

3amura
pEriIaMeHTOB

ITomoxxenue o
TEXHOJOTHUECKUX
periiaMmeHTax mpou3BOJICTBA
MPOAYKIIUU HA NPEAIPUATUIX
XHUMHYECKOT'0 KOMIIJIEKCa
(Ne 02-35/234 ot 28 anpenst
2000 1.)
Pexomenganum 1o HaImMcaHuio
yueOHOr0 TeXHOJIOTUYECKOT0
periiaMeHTa:
yueOHOMETOIUUECKOE TOCOOHE
/N.A . Bbabenko, A.C.5o0koB,
b.H.baxeHoB,
A.B.Kameckuii.- IpKyTCK :
Usn-so UI'Y, 2020.- 80 ¢

Cemectp

HasBanue paznena, TeMbl

CamocrosTenpHast paboTa 00yJIaroInXCs

Bun camocTosTensHOM paboThI

Cpoku
BBITIOJTHEHHS

3aTpatbl
BpPEMEHH

(uac.)

Onenounoe
CPEICTBO

VY4eOHO-MEeTOANYECKOE
obecrieueHne

CaMOCTOSATENbHON PabOThI




Cocmaenenue u sawguma
pezramenma

Cocmasnenue u samjuma
peeciramernma

HostOpbaeka0pb
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3ammra
pErIaMeHTOB

Ilonoxxenue o
TEXHOJOTNUECKUX
periiaMmeHTax mpou3BOACTBA
MPOAYKIUU HA MPEAIPUATHIX
XHUMHYECKOT'0 KOMILJICKCa
(Ne 02-35/234 ot 28 anpens
2000 1.)
PexoMeHaluy 110 HAITUCAHUIO
Y4EOHOI0 TEXHOJIOTHYECKOT 0
periaMeHTa:
Y4eOHOMETONIECKOE TOCO0He
/N.A babenko, A.C.5o0k0B,
b.H.baxxeHoB,
A.B.Kameckwuii.- UpkyTck :
Uzn-Bo UT'Y, 2020.- 80 ¢

OO1mas Tpy10eMKOCTh CAaMOCTOSITENILHOM Pa0OThI MO AUCIUILIMHE (Yac)

40

ElO}I)KeT BpPEMEHHU CaMOCTOATEILHOM paﬁoTu, Hpe}:[yCMOTpeHHLIﬁ y‘leﬁl{bIM IJIAHOM JIA ZlaHHOﬁ

JUCIHMIIJIMHBI (Yac)

40

KonTaktHas paGoTta rpu npoBeeHUN Y4eOHbIX 3aHATUN IO TUCIUILIMHE BKIIOYAET B ceOsl:
3aHSTHS JIEKIIMOHHOTO THIA, J1abopaTopHble paboThl, FPYNIOBbIE KOHCYIbTAIMN, HHANBUAYAIbHYIO PA0OTy 00YYaromIMXCs C MPEnoiaBaTeseM.



4.3 Conep:xaHue yueOHOro MaTepuaJa
Copep:xaHue pa3/ieJioB M TeM JTUCHUTLIHHbI
1.1 O6ume BOonpochl XMMHYECKOH TE€XHOJIOTHH
Ponp m wmacmTaObpl HMCMOJNB30BAaHUS XHMHUYECKHX MPOIECCOB B Pa3IM4YHBIX cdepax
MaTepHaIbHOTO Mpou3BoaAcTBA. ChIpbeBas U dHepreTuyeckas 0aza XHUMHUYECKUX IMPOU3BOJCTB.
Tennenumn pas3BuThs TexHOchepbl H BO3pacTaroliee 3HA4YeHHWE TMpoOIeM pecypco- H
sHeprocOepekeHus, obecrieueHuss OE30MACHOCTH XUMHUYECKUX IPOU3BOJICTB,  3aIIUTHI

OKpYKarollenl Cpeibl.

XuUMHUIEeCKoe MMpOU3BOACTBO KaK CJIOKHAsA CHUCTEMA. OcHOBHBIE oTalmbl  CO3JIaHUA

XUMUKoTexHoJornueckux cucreM (XTC).

OyHIaMeHTaIbHble  KPUTEPUU  APPEKTUBHOCTH HCIIOJIb30BAHUS CBIpbSL U
sHepropecypcoB B XTII. VYpaBHenus OanaHca MaTepHATbHBIX MOTOKOB B TEXHOJOTHYECKHUX
cucremax. [lokazaTenu pacxojia pa3IMYHBIX BHUJIOB CBIPbS; OTHOCUTEIBHBIA BBIXOJ IMPOJYKTA.
VYpaBHeHust GanaHca MOTOKOB »Hepruu. OCHOBHbIE HANpaBJICHUs MOBBIIIEHUS Y(PHEKTUBHOCTH

HCIO0JIb30BAHHUS CHIPHEBBIX U IHEPIeTUUECKUX pecypcoB. KOMITJIEeKCHOE NCIOJIb30BaHUE CHIPHSI.

9HeprOT€XHOHOFI/I‘ICCKI/IC CXEMbI U1 UX CYHIHOCTb.

XuMuyeckasi TeXHOJIOTHUSI U MaTepuanoBeneHue. CoBpeMeHHasi CUCTeMaThKa MaTepHaioB
10 COCTaBy, CBOMCTBaM M ()YHKIIMOHAJILHOMY Ha3HaueHHI0. Marepuabl Kak BakHasi KaTeropus
MPOJIYKTOB XUMHUYECKOM TEXHOJIOTHU. BOCIpou3BOIMMOCTh CBOMCTB MaTepraioB KakK KIrOueBast
npobiema maTepuanoBeneHUs. DYHKIHMOHAIbHBIE MaTepualbl B XUMHUYECKON TEXHOJOTHH:
KaTajau3aTopbl, aacopOeHThI, SJEKTPOIbl, MeMOpaHbl, ceHcopbl U Jnp. Ilapamerpbl HbIHE
MpUMEHSIeMbIX (YHKIIMOHATBHBIX MaTEpHUaJOB U MPOTHO3HPYEMbIE XapaKTEepUCTUKH. Pecypc
(YHKIIMOHATBHBIX MAaTepUAIIOB — OJMH M3 BAKHEHIIMX KPUTEPHUEB HX HCIOJIb30BaHUS B
TexHojoruu. KOHCTpYKIIMOHHBIE MaTepuaibl Kak (akTop, JHUMUTUPYIOIIMA MpUMEHEHUE
OKCTPEMAaNbHBIX (U3MYECKUX BO3JCUCTBUNA B TEXHOJIOTHMH. XHUMHUYECKOE COMPOTHBIICHUE
METAJUIMYECKUX M HEMETAJUIMYECKUX MarepuanoB. MeToabl 3alMThl METAJJIOB M CIIAaBOB OT
Koppo3uu. OCHOBHbIE BUJIbl HEMETAUIMUECKMX KOHCTPYKIIMOHHBIX MaTepuanoB. Poib HOBBIX
MaTepuanoB Tpu pazpaboTke S(P(HEKTUBHBIX TEXHOJOTHYECKHMX CXeM M HWHTeHCH(UKALUU

TEXHOJIOTUYCCKUX ITPOLECCOB.

1.2 TeopeTn4eckne 0CHOBbI XMMHU4€CKOH TEXHOJIOTUH



MemOpaHHasi TEXHOJIOTHS pa3/IeJeHusI CMecel BemecTB. PaBHOBECHBIC U KHHETHUYECKUE
dakropel, omnpenenstomue  APHEKTUBHOCT, MeMOpaHHOTO paszaencHus. HWepapxuueckas

CTPYKTypa COBPEMEHHBIX MEMOpaHHBIX MaTepuasioB. KOHCTpyKIMs MEMOpaHHBIX anIapaToB.

MHorocTyneHuaTble KacKajbl pa3lelUTeabHbIX Moayied. KoMOuHMpoBaHHME MeMOpaHHBIX U

aICOPOLIMOHHBIX MOTYJIEH.

[IpoGnema MacmrTaGHOro mepexoja B XUMHUYECKOW TEXHOJIOTMHM TpU pealu3aluu
a00paTOPHBIX HMCCIETOBAHUN B MPOMBINIJIEHHOCTH. XUMHUUYECKHE peakTopbl. OCHOBHBIE THIIBI
XUMHUYCCKHUX PCAKTOPOB, NPUMEPEI UX UCIIOJIB30BaHUA B TCXHOJIOTUU BOXHEHIINX XUMHUUECKUX

MIPOJIyKTOB.

XUMHUKO-TEXHOJIOTUYECKUE TPOIIECChl KaK OOBEKT yrnpaBlieHUs. BXoaHble W BBIXOJHbIE
rapaMeTpbl CUCTEMBI; MTapaMeTpbl COCTOSHUS, KOHCTPYKIIMOHHBIE U YIPABJISIOIINE [TapaMeTphl;
(GYHKIIMOHAJIBHBIN OTIepaTop CUCTEMbI 3ajiaya BhIOOpa aJeKBATHOM MaTeMaTH4YeCKOH MOJENH U

napaMeTpru4ecKoi uAeHTUGUKau 00bEKTa.

1.3 CTpyKTYypa M TEXHOJIOTHYECKHE CXeMbl XUMUYECKUX MPOU3BOACTB

Macmtabpl MHPOBOTO MPOU3BOJCTBA BaKHEHIIMX TPYII XUMHYECKUX IPOAYKTOB B
TOHHQ)KHOM U CTOMMOCTHOM BBIP@KEHUH, YAEIbHOM SHEPronoTpeOIeHUH, CTOUMOCTH M CPOKax
CIIy’)kObl OCHOBHBIX BHJIOB 000pymoBaHus. [IporHo3HbIE JaHHBIE O CHIPHEBOM OOECIEUEHUU
KPYITHOMAcCIITA0OHBIX IPOMBIIIICHHBIX XMMHUYECKHX IMPOLIECCOB, BKIIOYas MepepadoTKy
MEPBUYHBIX SHEPrOpecypcoB BO BTOPUYHBIC, IPOU3BOJACTBO METAIJIOB M IOJUMEPHBIX
MaTepHuaIoB, MUHEPAIbHBIX YAOOpEeHUH, CepHOM KUCTIOTHI U T.A4. O0mue cBeieHUs: 00 OCHOBHBIX

HCTOYHHUKAX ITPOMBIIIJIICHHBIX OTXOI0B U BBI6pOCOB, HUX BO3JCHCTBHE HA OKPYKaromiyro cpeay.

C0XHOCTh U MHOTOBApPHMAHTHOCTDb PCHICHHA 3a/la4 CUHTC3a U OIITUMU3AallUA TEXHOJIOTHYECKO M
CXEMbI KPYIHOTO XUMHUYCCKOI'0 IPOHU3BOJACTBA. HpI/IHI_[I/IH MHOFOCT@.I[PIIZHOFO OCYIICCTBJICHU
XHUMHNYCCKOI'O Hp606pa30BaHI/I$I HCXOOHOTO CbIPpbsA B KOHCYHBIC IPOAYKTBI C OITHMAJIbHBIM
BapbHUPOBAHUCM BIOJIb TPACKTOPHUHU IMPOLICCCA TEMIICPATYPhI U JABJICHUS, TOUCK BBOJd PCAarCHTOB
n BbIBOJA MOOOYHBIX IIPOAYKTOB XUMHNYCCKHUX npeBpameHI/Iﬁ, HUCIIOJIb30BAHUEM
BCIIOMOT'aTCJIBHBIX pa60q1/1x BEIIIECTB CEICKTUBHOTO ICHCTBUS (KaTaJ'II/BaTOpOB, a6COp6CHTOB 151
T.,[[.), OpF&HH?»&LIH@fI MCCTHBIX PCHHUKIIOB MATCPUAJIBHBIX ITOTOKOB. Boga kak ChIPbC U KOMIIOHCHT
XUMHUYCCKHUX IIPOU3BOACTB;, MHNPOLCCChI BOAOIOATOTOBKH W TOJACHCTCMBI BOIIOO60pOTa B
MPOMBIIIJIICHHOCTH. IToacucremsol KOHTPOJIA U YNPaBJICHUS TEXHOJIOTHYCCKUMU IIPOLICCCaMU.

Buasl TEXHOIOTHYECKOTO aHAIM3a Ha XUMHUUYECKHX NpeaApusATUIX.
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1.4 AHa/ M3 TEXHOJIOTHYECKHUX CXeM HEKOTOPbIX BAKHEHIIUX XUMUYECKUX TPOU3BO/ICTB
Texnonocusn azoma

KiroueBoe 3HaueHHE TEXHOJOTMH CBSA3BIBAHUS aTMOC(EpPHOro as3oTa B IPOU3BOACTBE
poI0BOJbCTBUSA. CTPYKTypa COBPEMEHHOTO NMPOU3BOJICTBA aMMHUaKa U3 IPUPOJIHOTO rasa:

OCHOBHbIE OlOKM U cBsi3u. [MOKOe UCHOJIb30BAaHUE TI'€TEPOTrEHHBIX KaTalu3aTopoB B
MHOTOCTYIIEHYaTON CXeMe€ NMPUTOTOBJIEHUS U OYMCTKH a30TOBOAOPOJIHON cMmecu. OcoOEHHOCTH
LHUPKYJASIUOHHOM CXeMbl CHHTE€3a aMMHaka; (U3MKO-XUMUYECKHE OCHOBBI  BbIOOpa
ONTUMAJIBHOW CXEMBbl CMHTE3a aMMHUaKa; Mpo(UIMPOBAHUE TEMIEPATYphl MO BHICOTE KOJIOHHBI

CHUHTC3a. YTI/IJ'II/ISEIHI/ISI «IPOAYBOYHBIX» I'a30B.

CTpyKTypa U OCHOBHBIE OCOOCHHOCTH COBPEMEHHOW TEXHOJOTHUYECKOW CXEMBI MPOU3BOJICTBA
a30THOI Kuca0Thl. OU3HKO-XUMHUYECKHE OCHOBBI M ammapaTypHoe OQOpMIICHHE TPOIECCOB
CEJIEKTUBHOTO KATAJUTHYECKOTO OKHCJICHUS AaMMHaKa, OKHCICHHS OKCHIOB a30Ta W UX
abcopOumu. CxeMbl KaTaIUTHYECKOTO 00e3BpeXUBAHUS OTXOJAIINX ra3zoB. [IpuyuHBI HU3KON

AKCEPreTHIeCcKoi 23P(HEeKTUBHOCTH MPOU3BOJICTBA a30THON KUCIIOTHI.

[IpousBoacTBO HuUTpata ammoHusi. lcnosib3oBaHWE TEIUIOTHI  HEUTpATU3ALHMU.

[IpousBoicTBO Kapbamua.
[TepcniekTMBBI OMOTEXHOJIOTUH B PEHICHUHU TIPOOIeMbI (PUKCAITMK a30Ta B MTOYBAX.

Ilepepabomka pocghopcoodeprcauieco colpos

Bunst dochopconepxaiiero ceippsi: anatuTel U GOcHOPUTHl, MUPOBBIC 3amachl U
OCHOBHBIE MECTOPOXKJICHHS. Pa3muuns MUHEPaIOTHYECKOTO COCTaBa U CBOWCTB, ONPEIEIISIONINE
BBIOOp crnocoba TexHoJorudeckoil nepepadoTku. COBpEeMEHHOE COCTOSIHHE MPOU3BOJCTBA H
notpebienus Qochopa u  GocPOpHBIX KUCIOT. DKCTPAKIMOHHAS KHCIOTa Kak OCHOBa
MPOU3BOJICTBA MHUHEPATBHBIX  YAOOpEeHUU. DIEKTPOTEPMHUECKHH  crmocod  MOTydeHHs

aneMeHTapHoro gocdopa u Tepmudeckoit pocopHoit kuciaotel. IlnaBiensie hocdarsl.

OU3NKO-XMMHUYECKHE OCHOBBI Pa3jIOXKEHHUs NPHUPOIHBIX (ocdaToB cepHOM, a30THOU M
¢dochoproii kucrnoramu. CocTtaB M KOHIEHTpauus oOpasyromeics (GpochopHOH KUCIOTHI B
3aBHCUMOCTH OT TEeMIIepaTypbl U CIOcO0a pa3fioKeHHs anaTtuta. BbiieneHue W yTHIM3anus

¢TopucThix ra3oB. bananc no ¢gropy B npousBoacTBe PochOpHOI KUCIOTH U YAOOPEHUH.

[Tpou3BOJICTBO AKCTPAKIMOHHOW (HOCPOPHON KHUCIOTHI M YIAOOPEHHH — OCHOBHOM

NOoTpeOUTENlb  MHUPOBOIO  IMPOU3BOJACTBA  CepHOM  KHCHOTh. COBpeMEHHOE COCTOSIHUE
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NPOM3BOJICTBA CEPHOU KUCAOMBl W3 PA3IMYHBIX BHJIOB ChIpbs (IPUpOJIHAs cepa, KOJIYeIaH,
cepocoJiepiKalllie OTXOMASANIME Ta3bl MepepaboTKM MOJMMETAUIMYeCKUX pyA, cepa |
cepoBojiopos W3 HedTeld u mpupoaHoro Trasza). dDochorurnc — OTXOM MPOU3ZBOJCTBA
AKCTPAKIIMOHHOU (POCPOPHON KHUCIOTHI — MOTCHIHUAIBHBIA MCTOYHHUK CHIPBS VIS  TIOJIYUYCHHS

CEpHOM KUCJIOTHI U IOCTPOEHUS 3aMKHYTBIX LIUKJIOB B IIPOU3BOJICTBE YAOOPEHUH.

Ilepepabomka negpmu

MupoBsle 3amacel He(pTH, OCHOBHBIE MOKA3aTEIN PACIPOCTPAHEHHOCTH M TOTPEOICHHS
HepTu 1O cTpaHaM. OCHOBHBIE 1I€JI€BbIE€ MPOAYKTHl HedTenepepaboTku. IlepBuuHble |
BTOpUYHBIE Mpouecchl HedrenepepadboTku. [mybokas mepepaboTka HedTH € HCHOIB30BAHUEM
KaTaJIMTHYECKUX TPOIIECCOB — OCHOBA PECYpPCOCOCPEIKEHUS U MOTYICHUST BBICOKOKAUYECTBEHHBIX
MOTOPHBIX  TOIUIMB, CMa30YHBIX Macel U IIUPOKOTO aCCOPTUMEHTa  ChIpbs  JUIS

He(PTEXUMUYECKOTO M MUKPOOHOIOTHYECKOTO CHHTE3A.

Katanutnueckuil KpeKUHT — BaXKHEUIIMIT MHOTOTOHHAXHBIM TEXHOJOTHYECKUHN MPOIECC
nepepaboTkn HedTAHBIX ¢pakiuil. XUMHUYECKHE OCHOBBI Mpollecca M LENEeBble MPOAYKTHI.
MHOTrOBapHaHTHBI COCTaB KEPOCHMHO-TA30MJIEBBIX (PpaKIMii — OCHOBHOTO CBHIPhSl IIpoliecca

KaTaJUTHYECKOTO KPEKWHTa U METO/Ibl €r0 MOATOTOBKH (TUIpOooOecCepruBaHNEe U THIPOOUNCTKA).

AJIOMOCHUJTUKATHBIE KaTalu3aToOpbl KPEKHHra (OT MPUPOIHBIX IJIMH 1O COBPEMEHHBIX
L[EOJIUTCOMIEPIKALMX CHUHTETUYECKMX KaTanu3atopoB). Ponb amopdHON alltoMOCHIMKATHON
Marpuibl. CHUHEpru3M B CHCTEME LI€OJMT — Marpula. [ MOKOCTh mpolecca Mo ChIpblO 3a CUET
L[eJICHANPaBICHHOTO MOJU(UIMPOBAaHUS KaTanau3aTopa (BBEACHHUE MATPUIIbI, MOJU3APSIHBIX
KaTHOHOB, YJIbTpacTaOMIN3AIIKs ), IPUAAHNE YCTOMUMBBIX MEXaHUUECKUX U THIPOMEXaHUYECKUX
CBOMCTB (MuKpocdepuszaius, BBeJAeHHEe OapuToB U Tmp.). M3MeHeHue CBOWCTB KaTajau3aTopa
(aKTUBHOCTH UM CEJNEKTUBHOCTH) B TIPOIECCe KPEKHMHra M HEOOXOJIMMOCTh pereHepamuu

KaTaJii3aropa. Pons nmponeccoB MacCOMNEPCHOCA B OCYHICCTBIICHUH KATAJIMTUYCCKOTO KPEKHUHTA.

DOBOMIONUS  TEXHOJOTHYECKOro O(OpMIIEHUsl Mpolecca KaTaIUTUYECKOTO KPEKHUHra:
CTaLlMOHAPHBIN CJION KaTalu3aTopa, MCEBAOOXKIKEHHBIN CIOM MUKPOC(HEpHOro KaTalaus3aropa,
JOBYOKYIIMMCS CIIOM TpaHYJIMPOBAHHOIO KaTalau3aTopa, JBHXKYLIMICS CIIOH IIapUKOBOTO
KaTaJau3aTopa ¢ COOCHBIM PAacCIOJIOKEHHEM PEAKTOpa M pereHeparopa ¢ MHEBMOTPAHCIOPTOM,
KpeKUHT B Ju(T-peakrope ¢ noxxkurom CO B CO2 U ynaBIMBaHUEM CEPHHUCTBHIX COEAWHEHHH B

pereneparope.
11



Hpouseodcmeo noauimujieHa

Ceippe ans mpowmsBoactBa [19. TexHomoruyeckas cxemMa MOJITOTOBKH CBHIPbS IS
npousBojicTBa [13. [Ipombinennoe nonyyenue [19. CpaBHeHHE pa3IMYHBIX TEXHOJIOTMYECKUX
cxeM mnoayderust I[19. Ilomydenne IID Hu3koil moTHOcTH. OCHOBHBIE OCOOEHHOCTU
TEXHOJIOTUYECKON CXEMBbI PAMKAIbHOW MOJIMMEPH3AMK STHJICHA MPHU BBICOKOM JIABJICHUHU B
ra3oBoii ¢asze B TpyOuarhix peakropax. llomyuenue I[1D BbICOKOH TIOTHOCTH. TexXHOIOTHS

nepepaboTku u obnactu npuMmenenus [1D u uznenuii u3 Hero.

Xumunueckass Moaudukanus 19 kak METOJ MPOMBIIIJIEHHOTO MOJIY4Y€HUsI NOJUMEPOB C
MPUHIUIMAIBHO HOBBIMHU JKCIUTYyaTallMOHHBIMH CBOMCTBaMH. XJIOPUPOBAHHBIN MOJUATUIIEH
(XII3). OcHoBHBIE 3KcILTyaTaloHHble cBoMcTBa XIID. [loHsATHE 0 KOMIO3UIIMOHHOM
HeonHopoaHoctH  XIID. BrnusnHue oOmero coaepaHusi Xjopa U KOMIIO3MIIMOHHOM
HeoaHopoaHocTH XIID Ha ero okcmiyaranuoHHble cBoiicTBa.  XIopcyab(UpOBaHHBIN
nomdTIiieH  (XCIID). OcHoBHble sKciutyatanoHHble cBoiictBa XCIID. Ocobennoctu
paguKkambHOM peakuuu cyiabdoxiaopupoBanus [19 B pacTBope. MexaHW3MBI BYJIKaHU3AINH

XCIID. Dxonoruueckue acmneKkThl mpon3BoacTBa [19 u n3aenuii Ha ero OCHOBE.

Qﬂekmpoxumuuecmle npou3eodcm ea.

OcHoBBI mporiecca deKkTponn3a. bananc HanpsHKeHUs: U pacxo AIEKTPOIHEPTHH Ha AIIEKTPOJIU3.
Brixon mo Toky. MarepuanbHplii M TEMIOBOW OanaHChl anekTposinzepa. OCHOBBI TEOpPUU
MepeHoca HOHOB B pacTBOpax AJIEKTPOJIUTOB U B MeMOpaHax. Pacnipenenenue razocoiep:kanus B
MEX3JIEKTPOITHOM MPOCTPAHCTBE. AHANU3 BIMSIHUA HEOJHOPOTHOCTEH pacmpesiesieHus: ToKa Ha

BBIXO/[ I10 TOKY MOOOYHBIX IMPOAYKTOB.

HpOI/ISBOI[CTBO XJopa H KaYCTI/I‘{eCKOﬁ coapl. Peaknuu Ha QJICKTPO dax. Turmsr
IIPOMBINIJICHHBIX J3JICKTPOJU3CPOB. SHGKTpOHI/ISepH C TBCPAbIM KaTOJAOM: ,I[I/Ia(l)pal"MeHHHﬁ n
MeM6paHHbII>i. 9J'IeKTp0J'IPI3ep C PTYTHBIM KaTOAOM. PeaKTop AJI1 Pa3yIOKCHHA aMallbI'aMBbl.
3J'IeKTpOJ'II/ISCp JUIA DJICKTPOJIM3a pacCilyiaBOB XJIOPHUAOB IICIIOYHBIX MCTAJIJIOB. OcCHOBHEIE cTaanu
MMpOU3BOJACTBA XJIOpa U KaYCTquCKOﬁ conpl. POU3UKO-XHUMHUYECKHE OCHOBBI KOHJIEHCAIIMHU
KHUAKOTO XJIOpa, XpaHCHHUC W TPAHCIIOPTHPOBKA KHUAKOTO XJOpa. OcymKa H TICpCKavkKa
BOAOpOAA. BBIHapKa " I1JIaBKa KaYCTH‘leCKOﬁ COObI. OKOJIOTHYECKHUE HpO6J'IeMBI MMPON3BOACTBA

XJIopa u KayCTquCKOﬁ COBbI.

HpOI/I3B0)ICTBO METAJAIHYICCKOIo aJJIOMMHUSA. SJ'ICKTpOJ'II/IT B TPOU3BOJACTBC aJIFOMHUHUA.
AHO,Z[HLIC N KaTOAHBIC PCAKIIUH. Tunel u KOHCTPYKIIMU 3JICKTPOJIM3CPOB. AHOI[HBIC N KaTOOHBIC
MaTepuajibl B IPOU3BOACTBE AJIIOMUHHA. Hpo6neMa MaJIOM3HAIIMBACMOIr'o aHoaa.
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DNEKTPOXUMHUYECKAE TPOU3BOJCTB JPYTHX METAUIOB. OKOJOTHYECKHE TPOOIEMBI

IMPOU3BOJACTBA MCTAJIJIOB.
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Ne paznena u HaumMenoBanue nabopaTOpHBIX Tpynoemkocts | Ilpaktuueckas |OueHOUHBIC dopmupyemsbie
TEMBI pabor (gacer) IIOArOTOBKA  [CPENCTBA KOMIIETEHIIMU
JIACIMTUTAHBI
1.1 O6wmwue 1. VcnibiTaHne BhIApHOit 6 6 Oryer, OIK-1
BOIIPOCHI cobecenopan | OIK-2
" CTAHOBKH
XUMHAYECKOH y ue o oryery | OIK-6
[TCXHOJIOTMN 2. HccnenoBanue 6 6
TEIUIOOOMEHHUKA «Tpyda B TpyOe»
.| 6 6
3. Ornpenenenre KOPPO3NOHHON
CTOMKOCTH METaJUIOB
6 6
4. HccnenoBanue CBOICTB 6 6
KOMITO3MILIMOHHBIX MAaTEePHAJIOB 5.
3ammTa MEeTauioB OT KOPPO3HH
1.2 6. W3ydeHne ruapaBIuKu Oruer, OIIK-1
T 6 6 cobecenopan | OIIK-2
COPCTUICCKUC KHITSLIETO CII0S 6
ue o oryery | OIK-
OCHOBBI
XHMHYECKOH 7. OmnpeeneHre KOHCTaHT
TEXHONOTUH ubTpoBaHHS 6 6
1.3 Ctpyktypan | 8. TexHuueckuil aHanu3 u 6 6 OTuer, OIIK-1
OIIK-2

43.1

Ilepedyenb ceMMHAPCKHUX 3aHATHH M J1a00paTOPHBIX padoT
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TEXHOJIOTUUECKAE | IMOATOTOBKA BOBI cobecenoBanne | OIIK-6
CXEMbI XUMHNYCCKUX 10 OTUCTY
[IPOM3BOICTB
4 1.4 Anamus 9. KoHTtakTHBI C110cO0 MONTy4YeHUS Ortuer, OIIK-1
TEXHOJIOTUYECKH X . cobecenosanne | OIIK-2
cepHOit KucaoTs 10. 6 6
CXEeM HEKOTOPBIX [0 OTYETY OIIK-6
BaKHENIIHX Kaycrudukamust comoBoro
XUMHUYCCKUX 6 6
pacTtBopa
[TPOM3BOICTB
11. DnekrponuTHUeckoe
6 6
MOJTyYIEHHE XJI0pa U €IKOr0 HaTpa
6 6
12. TlonyueHue NErKOMIABKUX
CTEKOI
6 6
13. TlonyueHne KOMITO3UTHBIX
6 6
MaTepruaionB
14,  Tluponu3s HeTEMPOTYKTOB 6 6

* Ha nmaGoparopHbie paboThl oTBoAUTCS 72 yaca. Kaxxaomy cTyaeHTy mpeniaraeTcss MHIUBUIYaIbHbI HAO00p 1ab0paTopHBIX paboT
U3 MPEACTaBICHHOTO CIUCKA.






4.3.2. Ilepeuennb TeM (BONMPOCOB), BLIHOCUMbIX HA CAMOCTOSITEIbHOE U3yUeHH e

(camocTosiTeIbHAsA padoTa CTY/ICHTOB)

No Tema 3ananue dopMmupyemas NAK
HeJl. KOMITIETEHIHS
2-6 OO01ue Bompochl TToaroroska OIIK-1 OIlK-1.2
XUMHUYECKOU Hamycague OTYETOB OHK-Z,OHK-6 OIIK-2.2
TEXHOJIOT'MHU OIIK-6.1
7-9 | Teoperuueckue IToaroroBka u| OIIK-1 OIIK- OIIK-1.2
OCHOBBI XUMHUYECKOH | HammcaHue OTYETOR 2,0I1K-6 OIlK-2.2
TEXHOJIOI' MU OIIK-6.1
1-2, | Ctpykrypa u IToaroroBka u| OIIK-1 OIIK- OIIK-1.2
9-10 | TEXHOJIOTUYECKUE HAIMCAaHUE OTUYETOB 2,0I1K-6 OIIK-2.2
CXEMbI XMMHUYECKUX OIIK-6.1
[IPOU3BOJICTB
3 Ananmmus IToaroroska u| OIIK-1 OIIK- OIIK-1.2
TEXHOJIOTHYECKUX HanucaHue OTYETOB 2,0I1K-6 OIlK-2.2
CXEM HEKOTOPBIX OI1K-6.1
BayKHCHUIITHX
XUMHYECKUX
[IPOU3BOJICTB
aoo MeToanyeckue yKa3aHus M0 OPraHU3aIUM CAMOCTOSITEIbHOIH padoThI

CTY/IEeHTOB

CamocrosiTenbHass paboTa CTYACHTOB, CBsS3aHHas C TMOATOTOBKOHW OTYETOB IIO

BBITIOJIHEHHBIM JITA0OpaTOpPHBIM paboTaM, 3aKperjieHUEM TEOPEeTHUECKOro MaTepuaiga B BHJIE
pelIeHus 3a/1a4 U MOATOTOBKU K CEMHHApam, MIPOBOJUTCS BO BHEAYTUTOPHOE BpEMSI.

Cmpykmypa omyema no 1a6opamopuou pabome:
1. Ilenb paGoThLI.
Teoperndeckas 4acTh.

3. Brmmonnenne PaCYCTHLIX, Fpaq)I/I‘leCKI/IX H KOHTPOJIbHBIX 3aJaHUM B COOTBETCTBUH C
MCTOANYCCKUMHU YKA3AHUSIMHU K KaH(HOﬁ pa60Te.

4. BbIBOJ (Ha OCHOBE MOJIYYEHHBIX PE3YyIbTATOB).

MeTtouyeckre peKOMEHAANN IO BBIMIOJHEHUIO U 00paboTKe IKCIEPUMEHTAIbHBIX JaHHBIX 110
KaX70i jabopaTtopHoil paboTe omucaHbl B METOIMYecKHX pekoMeHmanusax: Kpon, Banepwii
AnekcannpoBud. Xumuueckas TexHosorus [Teker] : yue6.-meton. mocobue / B. A. Kpon, b. B.
Tumoxun ; Upkyrckuit roc. yH-T. - Upkyrck : U3p-so UI'Y, 2006. - 145 c. : un. ; 21 cm. -

bubnuorp.: c. 142.

17



18

V. Y'-IEBHO-METO,E[H‘] ECKOE 1 HHOOPMAIITUOHHOE OBECHIEYEHUE
AUCIUILIAHBI (MO YJIST)

a) PeepANIBHEIE 3AKOHE H HODMATHBHBIE JAOKYMEHTE! (IIpH HaIWYHK)
TTOJIOXXEHHE O TEXHOJIOTMYECKIX PETTIAMEHTAX IIPOU3BOJICTBA

HIPOAYKITMH HA TTPEAITPUSITUSIX XUMHUYECKOI'O KOMIIJIEKCA
(Ne 02-35/234 ot 28 anpens 2000 r)

6) ocroBHas IHTEparypa

1. Kpon, Banepuit Antexcan/ipoBHy. XUMHUECKas TeXHOIOIHs [Texet] : yue6.-meTon,
noco6ue / B. A. Kpon, B. B. Tumoxun ; WpxyTckuit roc. yu-. - Upkytek : Man-so ury,
2006. - 145 c. : ur. ; 21 cu. - Bubmuorp.: ¢. 142.

2. PeKOMENJAIM [0 HAHCAHMIO y9e6HOTO TEXHOJIOTHYECKOI'O PeriaMenTa; yuebHo-
MeTo/IIeCKoe nocodue /M, A. Babenxo, A.C.bo6xos, B.H.Baxxenos, A.B.Kamresckuit.-
Upkyrex : M3p-so UT'Y, 2020.- 80 c.

3. Beckos, B, C. O6mas xumugeckas TeXHONOMHS [Texer] : yae6. ans cTya. Bysos, o0yd. 110
XMM.-TEXHOJIOT. HAND. TOATOTOBKH aKaTaBpoB W AumioMup. crer. / B. C. Beckos. - M.
: Axaziemknnra, 2006. - 453 c. : mi. ; 22 cm. - (YueOuux s By3oB). - Bubmmorp.: c. 446.
- ISBN 5-94628-149-6.

4. Marapui, Pomen 3enuxonu, ‘TeopeTnueckue ocHOBEI XMMUYECKHX IIPO1IECCOB
nepepaboTku ned T | DnekTpoHHb pecypc] : yueb. nocobue wis cryz. By308, 06y4. mo
coen. 3925002 "XuM. Texnonorus nepepaboTku Hedtu mraza" / P. 3. Marapun. - BK. -
M. : Vaupepcuter, 2009. - 281 ¢. - Pesum noctyma: 343 "bubmrotex”. - Heorpanuu.
nocryn. Marapun, Pomen 3enmnxopuy. Ti COPETHYECKHE OCHOBBI XUMHYECKHX NIPOLIECCOB
epepaboTky HeTH [ DNeKTPOHHBIH pecypc] : yaeb. nocobue s cTyn. By308, 00y4. o
crett. 3925002 "Xum. Texuonorus nepepaboTku HedTH W rasa” / P. 3. Marapuu. - BK. -
M. : Yuupepcuter, 2010. - 281 c. - Pexum JIOCTYIlId: DIEKTPOHHbIH YHTAllbHEI 321
"Bubnuorex". - ISBN 978-5-98227-679-7.

B) IONONTHUTE TbHAS JIATEPATYPA

1. Octposcxuit, lernanuit Mapkosry. Metoss: ONTUMM3ALUH XHMUKO-TCXHOTOIHYECKHX
TpoIeccoB [InexTpoHHENi pecype] : yueb. mocobue / I, M. OcrpoBekuii. - BK. - M. :
Yuupepcurer, 2007, - 425 c. - Pexnm JoCTyTa: SNeKTPOHHBIH YATANBHBIA 381
"Bubnuorex". - ISBN 978-5-98227-343-7.

2. JTumosa, Jionmuna Muxaitiorna. Docharel MeTaIIOB - HOHOOOGMEHHUKH IIPH DIyOOKOM

O9HCTKe CoNei : yueb.-MeTon. mocobue / JI. M. JTumosa, T, U. Cwmupros ; UpkyTckuit
roc. yH-T. - Mpkytck : Man-so UT'Y, 2009. - 96 ¢. : . ; 20 om. - bubmmorp.: c. 81-96.

T) CIHCOK ABTOPCKUX METOJMYECKUX pa3paboToK:
Pexomenmanmm 1o Hanucanmio y4eBHOrO TEXHOTOIMUECKOTO pernamMeHTa: y4e6HO-
Meroguryeckoe nocobue /M.A.Babenko. A.C.B5obkos, b.H.Baxenos, A.B.Kamesckwii.-
Wpxyrek : Uan-so MY, 2020.- 80 c.

2 ‘ Ca.»:pw)%fs Ury

1) 6a3kl JaHHEIX, HH(OPMAIIHOHHO-CIIPABOYHEIE H [IOHCKOBBIE CHCTEMBI |l 70T
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
VI. MaTtepuajibHO-TeXHUYeCKOe o0ecrneyeHue JUCIUNINHBI:

[lomemienus uist  MpPOBEAEHUS JIEKIIMOHHBIX H 1ab0paTOpHBIX 3aHATUH,
YKOMIUIEKTOBAHHbIE HEOOXOIMMBIM 000pyAOBaHHEM, TPUOOPHOIT 0a30# U peakTUBaMu, a
HMMEHHO:

- ayIUTOpUHU, OCHAIIEHHbIE MYJIbTUMEIUMHBIMU CpPEACTBAMM, Ui  IPOBEICHHS
ayTUTOPHBIX U MpaKTU4YecKuX 3aHatuii (aya. 402, 426, 303); aya. 5, 402, 426 oOopynoBaHbI
MynbTuMeauitHsIMu ipoektopamu (InFocus IN 105 (3D Ready)), HacTeHHBIMU SKpaHaMH,
HoyrOykamu Samsung NP 300T5A-AO0FRU,

- nabopaTopHbIe TPaKTUKYMHI (aya. 416 204), ocHaIIeHHBIE CIENYIONIUM 000y I0BAaHUEM:

No HanmenoBaHue (KOMIIBIOTEPHBIE KIACChl, AYIUTOPHS, KOJIHIECTBO II/TI y4eOHbIe

nabopatopuu, 000PYIOBAHHE) YCTaHOBOK

1 VYyebnas maboparopus 6 xoprryc, 416 aya. 2 YdeOnas maboparopust 6

Kopmyc, 204 ayn

3 YcraHoBKa AJ1sl UCCIEA0BaHUSI KOPPO3ZUOHHOM cTOoMKOcTH 6 Kopmyc, 416 aya, lmrT.
METaJlJIOB

4 YcraHoBKa )15l MI3y4€HUs B3BEIIEHHOTO CJIOSA IUCHEPCHBIX 6 kopryc, 416 ayn, 1mT.
MaTepuasoB

5 YcraHoBKa AJisl MI3ydeHUs Mpolecca 3JIeKTpoXxuMudeckoro 6 xkopmyc, 416 ayn, 1mr.

XPOMUPOBAHUS U 3aIIUTHI METAJIOB OT KOPPO3UU
6 YcTaHoBKa A7s onpeAeNeHus] KOHCTaHT (QUIbTPOBAHUS 6 xopmyc, 416 ayn, lwmr. 7

YcTaHoBKa AJ1s UCCIIEZIOBAHUS MTPOLIECCOB TermjioooMeHa B 6  kopmyc, 416 aya, 2mr.
TEII0O0OMEHHUKE «TpyOa B Tpyde»

8 YcTaHOBKa A1 MCCIIEJOBAHUS ITPOLIECCOB IEKTPOIMTHUYECKOTO 6 Kopiyc, 416 ayx, 1mrT.
IIOJIy4EHUS XJI0pa, BOJOPOAA U €KOTO HaTpa

9 YcTaHoBKa 1715 U3y4eHUs Ipolecca BellapuBaHus 6 xopmyc, 416 ayn, lmr. 10
YcTaHoBKa A7 U3y4EHUS IPOLECCa MTOJIyUEHUs JIETKOIUIaBKUX 6 Kopiyc, 416 ayn,
lmT. crekon

11  VYcranoBka ajs U3ydeHHs Mpollecca MPOU3BOJICTBA CepHOM 6 kopmyc, 416 ayn, 1T,

KHCJIOTHI KOHTAKTHBIM CITOCOOOM
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12 VYcranoBka ajs U3ydeHHs mpoliecca KaycTuukanuu cogoporo 6 xoprmye, 416 ayn,
I, pacTBOpa

13 VYcranoBka [is MCCIeIOBaHUS IPOIIECCa BOJONOIIOTOBKY U 6 kopmyc, 416 ayn,
11IT. BBIOJIHEHNS TEXHUYECKOTO aHaJIn3a BOJIbI

14 VYcranoBka i UcCleAOBaHUS IPOLECCOB MpousBoacTBa 6 kopmyc, 204 ayn, 1 wr
[IOJIMMEPKOMIIO3UTHBIX MaTEPUAJIOB

15  VYcranoBka /Ui HCHBITaHUS NOJUMEPKOMIIO3UTHBIX MaTepuaios 6 kopiyc, 204 ayxa, 1 wr
VII. ObPA3OBATEJ/IBHBIE TEXHOJIOT'THN

B nmpouecce MU3YyUCHUA AUCHUILIAMHBL «Metamnnueckass CBA3b. XHUMHSA METAJIOBY
HCIIOJIB3YIOTCA KaK TpaAUuIMUOHHBIC, TaK W HWHHOBAIIMOHHBLIC TCXHOJIOTWH, AKTHBHBIC U
MHTEPAKTUBHBIE METO/AbI U (QOPMBI OOYYEHHS: TEXHOJIOTUSI OOBSICHUTEIbHO-WIIIOCTPATUBHBIX
00CyXIeHHI c aJIeMEHTaMU MPOOIEMHOTO U3JI0KCHHUS, TEXHOJIOTHSI
podeccHOHAIbBHOOPUEHTUPOBAHHOTO O00Yy4eHHUs, JIeKIUU, KOHTPOJIbHbIE U JabopaTOpHBIE
paboThl, CEMUHAPHIKOJUIOKBUYMBI, pPa300p KOHKPETHBIX CHUTYyaIlMi, pEIIeHUE CHUTYallMOHHBIX
3aaa4, pCHICHUC TEMATHUYCCKUX XUMHUUYCCKUX 3a1a4.

Axmuenvie ghopmbl 00yuenus. Ha mabopaTOpHBIX 3aHATHUIX, KOTOPbIE COCTABISIIOT OoJiee
MOJIOBUHBI OT KOHTAKTHOW palOThI, KK CTYACHT BBHIMOJHAET JabOpaTOpHYIO padoTy
MHAUBUAYaTIbHO. Takoil BUJ opraHu3anuu oOydeHHUs CrocoOCTBYET NMPUOOPETEHHIO HABBIKOB
CaMOCTOATCIIBHOI'O BEACHUS SKCIICPUMEHTAJIbHBIX pa60T, IMPAKTUYCCKUX HABBIKOB 06pan1eHI/m u
paboTel C pa3IMYHBIMM XHMHUYECKUMHU BEIIECTBAMH U JIaOOpaTOpHBIM 00OpYyIOBaHUEM,
M3MEpUTENBbHON  anmmaparypoil, OpraHuM3allud METOAMKU  OKCIEPUMEHTaJbHBIX  paboT,
COCTaBJIEHUSI TMPOTOKOJIOB OTYETOB XHMHUYECKMX OSKCIIEPUMEHTOB, a TaKKe MPAKTUYECKOTO
TTOJTBEPIKICHUS] TEOPETUUECKUX TOJIOKEHUN OOIIeH M HEOPTraHMYEeCKOW XWMHH O CBOMCTBax U
MOBEJICHUY HEOPraHMYECKHX BemiecTB. [10IroToBKa OTUETOB 1O KaXKJIOW JIabopaTopHOU padboTe
dbopMupyeT yMEHHE MPOBOIUTH MEPBUYHBIN aHAIU3 peE3yJIbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, (POPMYIHPYEMBIX B paMKax OOIIei U HEOPraHUYEeCKOW XUMHUH, IPEACTABIAThH
PE3yNbTaThl OMBITOB M PACYETHBIX PabOT, FPaMOTHO (POPMYIUPOBATH BHIBOJIBI.

VIII. OHEHOYHBIE MATEPHUAJIBI JJIAA TEKYIIUEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIAA

Ouenounsie marepuanasl (OM):

OneHouHble MaTepHalbl TEKYIIEro KOHTPOJs (OPMUPYIOTCS B COOTBETCTBHH C
[Tonoxenuem o GamibHO-pelTuHTOBOM cucteme ®I'BOY BO «UI'Y». Ha3zHaueHue o1eHOYHBIX
CPEICTB TEKYLIEro KOHTPOJIS - BBISIBUTH Y 00y4JaromuXxcsi chOpMUPOBAHHOCTh KOMITETEHIIUH.

MarepuaJbl AJ151 NPOBeIeHHUS TEKYLIero U NPOMeKyTOYHOIr0 KOHTPOJIA 3HAHUM
CTYACHTOB:
[IpumepHBI TepeyeHb TPOU3BOJCTBEHHBIX IPOLECCOB JUISl COCTABJIEHUS TEXHOJIOTMYECKUX

PEriIaMCHTOB.

1. TIpon3BoACTBO HEOPTAHUYECKUX COCTUHCHUN 1 MaTePHAIIOB
1. NaOH u Cl,
2. NaucCl
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Al (99%)

Cona

Si

Kunkoe crekio

bepronerosa conb

© © N o g &~ w

MunepanbHbIe yI0OpEHUS B aCCOPTUMEHTE
10. «benuszHay

11. Ilement

II. IIpon3BOACTBO OPraHNYECKUX COCTMHEHUN U MAaTEPUAIIOB
1. HeOenenas nemroiiosa

2. benenas nemrono3a

3. [ToMATHIIEH BBRICOKOTO JaBJICHUS

4. TTonM3THUIICH HU3KOTO JTABJICHHS

5. [TonuBUHUIXIIOPHT

6. [TomusTnentepedranar

7. MertaHon (M3 CUHTE3 Ta3a)

9. T'maponm3HbIC MPOU3BOACTBA (METaHOJI, dTaHOoJI, Gypdypoi u ap.)
10. CuHTeTHUYECKHE MOIOIIHE CPEJCTBA

11. UckyccTBEHHBIE U CUHTETUYECKUE BOJIOKHA

12. TTonmmmepHbIEe MaTEpHAIIBI

II1. Paznoe
1. Metanmu3anus MoBepXHOCTH (JACKOPATUBHBIC, 3AIIIUTHBIC U AP. TTOKPBITHS)
2. [lepepaboTka 0TX040B, coaepxamux Pb, Hg u np.
3. [lepepaboTka MPUPOAHBIX UCTOYHUKOB YIJIEBOJOPOIHOTO CHIPhS
- HeDTh
- Ta30BBII KOHACHCAT
- KAMEHHBIN yroJib
4. ®apmarieBTHUECKUE TTpemapaThl U OMOJIOTHUECKH aKTUBHBIE TI00aBKU

OI_ICHOLIHLIC CpeaAcTBa I HpOMC)KYTO‘-IHOI\/'I aTTCCTallkuM - OK3aMCH.
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KPUTEPUU OLHEHUBAHUSA PE3YJIbTATOB OBYUEHMUA:

IIpomexyrouynass arrecrauus IpoBoaUTCA B coorBerctBuM ¢ [lonmoxxennem o
6amneHOpeiiTuHroBoil cucreme @I'BOY BO «MI'Y» m cocTOMT M3 ABYX MOCIIEIOBATEIbHBIX
dopM:  TPOMEXKYTOUHBIH  3au€T 1O  MPAKTUYECKOW  YacTH  Kypca H  IK3AMEH.
[IpomexyTouHbIN3a4€T BBICTABISIETCST B KOHIIE Y4eOHOro cemecTpa M BKJIKOYAeT B cels
pe3yabpTaThl pabOTHI CTyAEeHTa B TeueHWe cemecTpa. [l momydeHust 3a4yé€ra CTYACHTY
HEOOX0/IMMO BOBpEMs CIaTh NPENOJABATENI0 IPAaKTUKyMa BCe OTYETHI IO JIAOOPATOPHBIM
paboTtaM, MpOBEACHHBIM B Y4eOHOM TMPAKTHKyME COTJIACHO YYeOHOMY IUIaHy M pabodeit
IporpaMMe, M 3alUTUTh perjameHT. I[IpomexyTouHslii 3a4€T sBisieTcs 00s3aTeNbHOMN
MIPOMEXYTOUYHOM (OpMOI aTTecTallud U CIYXUT JONYCKOM CTyJEHTa K DJK3aMeHy II0
JUCHMIUIMHE. DK3aMeH MPOBOAMTCS BO BPEMsI cecCMU B (OpMe€ YCTHOTO coOeceloBaHus IS
ITOJTY4EHUSI UTOTOBOM 3K3aMEHAIIMOHHON OLICHKH, COOTBETCTBYIOLIEH CIIEIYIOIIUM KPUTEPHSIM:
OueHka «OTIHYHO»:

c(OopMUpOBaHHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS MTPeIMETa, CPOPMUPOBAHHBIE

YMEHUS U HaBBIKM IPUMEHEHUS METOJIOB U IIOJIX0/I0B H3y4aeMOM AUCUHUILINHBI IPU PEIICHUN
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

Ounenka «xopomo»:
B LIeIOM, c(hOpMUPOBAHHBIE, HO COJEpKaIlKEe OTAEIbHBbIE MPOOENbl 3HAHMS IMPEaMETa,

yMEHHE TPUMEHSITh METOJIbl M TOJXOJbl M3y4aeMOW IUCIUIUIMHBI TIPU PEIICHUH YYEOHBIX U
MPaKTUYECKUX 33/1a4 ¢ MUHUMAJIbHBIM KOJIMYECTBOM OITMOOK HEMPUHIIUIIHATIBLHOTO XapaKTepa,
HaJMYMe HAaBBIKOB MPHUMEHEHUS METOJOB M IMOJAXOJ0B M3y4aeMOM NUCUUIUIMHBI MPH PElIeHUuN
y4eOHBIX U MpaKTUYecKuX 3a1a4. OueHKa «y10BJI1eTBOPUTEIbLHO»:

HECUCTEeMAaTU3UPOBAHHBIC 3HAHMS MPEAMETa, YaCTUYHO C(HOPMHUpPOBAHHBIE YMEHUS U
HABbIKM MPUMEHEHHS METOJIOB M IMOAXOJI0B M3y4yaeMOil MUCIUIUIMHBI MPU PEUICHUH Y4eOHBIX
3azad.

OueHka «HeyIOBJIETBOPUTEIbHO»: (parMeHTapHOE 3HAHUE IMPEIMETa, OTCYTCTBHE
YMEHHI U HaBBIKOB IPUMEHEHUS

MCTOOO0B U IIOAXOJ0B I/ISy‘laeMOﬁ JUCIHUIIIMHBI ITPU pCIICHUA y‘IC6HBIX 3aJa4.

MPUMEPHBIN IEPEYEHB BOITPOCOB K SK3AMEHY.

1. TlpumeHeHHE METOJOB TEOPUH MOJO0OUS K U3YUEHHIO XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB.
Teopema monoOus. Kputepuu mnonobus. Mcnonp3oBaHue aHanmu3a pa3MEpHOCTEH mpu

ONPpCACIICHUU YHCCII ITOO0 oust.

2. FI/I,ZLpOMeXaHI/ILICCKI/IC IMPOLECCHhI. OCHOBBI TUAPAaBJINKU. OcHOBHBIC XapaKTCpHUCTUKHU
JBIDKECHHUS JKHIKOCTEH. OcoOeHHOCTH MEepeMCIICHUA JKHIKOCTEH. O6IJ_II/IG CBCIACHUA O
HacocaXx. OCHOBHBIC napamMeTpol HACOCOB. HOpIJ.IHCBLIC n I_ICHTPOGC)KHBIe HaCOCHI.

I[OCTOI/IHCTBa N HCJOCTAaTKU 5THUX BHUJ0B HACOCOB.
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3.

6.

duznyeckue cBoicCTBa kUIKocTe. YpaBHeHue bepnymin. OceBble, pOTAllMOHHBIE U JpYyrue
CIEIMaJIbHBIE TUIIBI HACOCOB, JJOCTOMHCTBA U HENOCTATKU 3TUX TUIIOB HacocoB. CpaBHEHME

1 BeIOOp. OOMacT MpUMEHEHHUS.

[Tepememenne razoB. OcobOenHoctu mporecca. KommpeccopHble MamuHbl  (00mue
cBeZieHMs). TWUIbI M OCHOBHBIE IapaMeTphl KOMIPECCOPHbIX MamuH. [lopmiHeBple u
IEHTPOOEIKHBIE KOMIIpeccophl (moapoOHO0). JIOCTOMHCTBA W HEIOCTAaTKH OSTHUX THUIIOB

KOMIIPECCOPOB.

[lepemenienue u cxarue razoB. OcobeHHOCTH Mpoliecca. PoTalinoHHble, OCEBBIE, CTPYHHbIE
KoMmImpeccopsl. BakyymHble Hacocel. JIOCTOMHCTBA M HEIOCTATKM JTHX  THIIOB

KOMIIpecCOpHBIX MarnH. CpaBHeHHe U BEIOOP. OOMacTH MPUMEHEHHS.

OcHOBHI TeIUIONIEpeaun. Y paBHeHHE TeroBoro 6ananca. TemmonpoBogHocTs. KoHBeKkIus.

Jlyueucnyckanue. KoxxyxotpyOusie Teruiooomennuku. CpaBHenue u Bi0op. [Ipumenenue.

7.

8.

VYpaBHeHust mnepenaud Tema. [loBepXHOCTHBIE  TEMJIOOOMEHHHMKH (OpOCHUTENbHBIE,
MOTPYXKHbIE, CIUpaIbHbIE M JApPyrue THUMBl TEII000MEeHHUKOB). CpaBHeHUE UM BBIOOD

IMOBEPXHOCTHBIX TEMJI000MEHHHUKOB YTHX THUIIOB.

CriocoObl HarpeBaHus U OXJIaKICHUs. PereHepaTuBHBIN U PEKYNEPaTUBHBIN TETUIOOOMEH.

CmecuTenbHbIe TEIII000MEeHHUKH. BBIOOP M cpaBHEHHE TEIJIO0OMEHHOM anmaparyphbl.

9.

BrimapuBanue. OO6mme cBeneHus. CrnocoObl BbIMapUBaHUSA. Y CTPOMCTBO BBIMAPHBIX
anmnapaToB cO CBOOOHOM HupKyssiueil. JIoCTOMHCTBA U HETOCTATKH BBIMAPHBIX aIllapaToB

€O CBOOOTHOM UPKYIISITUEH.

10. Bemapssle anmapartbl ¢ €CTECTBEHHOW HHpKyJsinueir. OOmue cBeAeHHS. YCTPOWCTBO

BBIITAPHBIX allllapaToB C €CTECTBEHHOM HI/IpKYHSIHHeﬁ. [[OCTOI/IHCTBEI 1 HCOOCTATKH.

IIpumenenue.

11. BLIHapHLIe alrraparsl C HpHHy,HHTeHBHOﬁ L[HpKy.]'IHI.[HCﬁ U IINICHOYHbBIC BLIIIAPHBIC allllapaThbI.

Z[OCTOI/IHCTBa N HEAOCTATKU 3THUX TUIIOB allllapaToB. MHOFOKOpHyCHHe BBIITApPHBIC YCTAHOBKHU.

12. VerpoiicTBo HacalouHbIX W OapOoTaxHbIX abcopbepoB. PacmbumBaromine abcopOepsl.
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13. Beibop akcrparenta. JuddepeHnnanbHO-KOHTAKTHBIE JKCTpakTophbl. JlocToMHCTBA U
HEJOCTAaTKA 3TOTO THIIA DSKCTPAKTOPOB IO CPABHEHUIO C JAPYrUMU TumaMu. CXeMbI

HKCTPAKIMOHHBIX YCTaHOBOK. CpaBHEHHE U BBIOOD.

14. Ancop6mms. OOmme cBeneHHs. YCTpOHCTBO ancopOepoB. CxeMbl  aICcOPOIMOHHBIX

nporeccoB. CpaBHEHHE U BEIOODP PA3IMYHBIX TUIIOB acopOepoB. JecopOrus.

15. JIBmkeHue KUAKOCTEH W Ta30B uepe3 3EpPHUCTBIM Marepuai. [IceBmooKukeHne TBEPIOTO
3€pHUCTOr0 Marepuaia. ['mapaBiavka «kursmiero ciuos». [I[pumeHeHne nceBa00KUKEHHOTO

COCTOsIHMSA. Anmaparypa.

16. [Tpoctas neperonka. OTIHYHS MPOCTOHN MEPETOHKU OT pekThuduKanuy. CrennaibHbIe BUIBI

nieperoHku (oOmiue npenacrasienus). [leperonka ¢ mapom (moapoOHO).

17. CennanbHble BHIBI TIEPETOHKH (OOIIME TPEICTaBIEHHUs). DKCTPAKTUBHAS U a3€0TPOIHAs
neperoHku (moapo6Ho). IlpuMeHneHne >THX BHIOB MEpPEroHKH. MonekysspHas MeperoHka

(mopo6HO).

18 Pextuduxarus. O6mue cegaeHusi. OCHOBHBIE CBOMCTBA JKUJIKOCTEH U UX TTApOB.

[Tepuoanueckas pextudukaius (moapoOHo). YCTpoHCTBO peKTH(HUKAITMOHHBIX allapaToB.

19.  Pextudukanus. OTaudus peKTU(UKAIUU OT MPOCTON meperoHkd. (OCHOBHBIE CBOMCTBA
KUJOKoCcTed W ux mapoB. HemnpepeiBHas pextudukanus (nmompodno). Ee oTmmuus ot

nepuoauieckoi pektudukanuu. CxeMbl peKTU()UKAIMOHHBIX YCTAHOBOK.

20. [IpousBoscTBO cepHHCTOrO Taza. Buawl cepocoaepxaiiero coipbs. Ileunm mist oOkura
Cynb(GUAHBIX Py, dJIEeMEHTapHOW cepbl. Ileun ¢ TCEeBIOOKMIKEHHBIM CJIOeM, Il 00KHra
KPYIMHOKYCKOBOTO U MBUIEBHIHOTO KojdueqaHa. Vcronb3oBaHHE OTXOISAIIMX Ta30B ILIBETHOM
METAJUTYPrUM M TEIUIOBBIX JJEKTPOCTAHIMM, cepbl M CEpOBOJOpOJA IMpH MepepadoTke

CEPHUCTBIX HEPTEH.

21. DU3HKO-XUMUYECKHE OCHOBBI M CXEMBI KOHTAKTHOTO CIIO0c0o0a IIpOU3BOJACTBA CepHOﬁ
KHCJIOTBI; PABHOBCCHBIC W KHHCTHYCCKHUC YCJIOBHA IIPOLECCA, KaATAJIMU3aTOPHI. HYTI/I

HHTCHCH(bHKaHHH CCPHOKHUCIOTHOT'O IMTPONU3BOACTBA. HpI/IMeHeHI/IC KHCJIOpOJda U JaBJICHUS.

22. Texnomorus CBA3aHHOTO a30Ta. Cunres aMMHakKa. CnocoOb1 MOJIy4YCHUSA
a3OTOBOHOpOHHOﬁ cmecu. QuuncTKa ra3oB. KaTanmaTopH CHHTE3a aMMHMaKa. TexHoJIorndeckas

CXeMa CMHTC3a aMMUaKa Ipu CpCAHCM JTaBJICHUU.
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23.  IlpowsBoacTBO a30THOM KHCHOTBL. OKHCIIEHHME aMMuaka ¢ OKHCIOB  a30Ta.
OU3NKOXUMHYECKHE OCHOBBI TEXHOJIOTHYECKOTO MpoIlecca OKUCIEHUS amMmMuaka. llpumenenue
Kuciopoja, nasiaeHus. OcoOEHHOCTH Mpolecca KOHIEHTPUPOBAHUS a30THON KuciaoTel. O0nactu

IMPUMCHCHUSA KUCIIOTHI.

24, [IponszBoacTtBo  HuTpata amMMOHMA. DU3MKO-XMMHYECKHME  YCIOBHUSA  IIpolecca.
Wcnonb3oBanue Termna peakuuu. TexHosornuyeckas cxema. Metoapl ynydmeHUs (PU3HUECKUX

CBOWCTB HATpaTa aMMOHMUSI.

25. MuHepanbHble COJIM B CEJIBCKOM XO3fHCTBE. MuHepanbHble yIOOpeHHs U HUX

knaccugukanus. [Ipon3BoaCTBO KamuHHBIX cosieil. PIOTalMOHHBIE TPOLIECCHI, TATYPIHUsL.

[Tpon3BOACTBO XJIOPUCTOTO KAJWSI U3 CUJIBBUHUTA.

26.  IIpowusBoncTtBo hochopHbIX ymoOpenuit. Bunsl u rmaBHbIe MecTOpoXIeHHS (ochaTHOTO
ceIpbsi. KucnotHble mporecesl epepadotku ¢ocdatHoro cbipbsi. X CyIIHOCTD U NEPCIEKTUBHL.
ITpounsBoacTBO npoctoro cynepdocdara. PU3NKO-XUMHUECKHE OCHOBBI ITPOLECCA.

TexHonmoruueckasi cxema Mpou3BOICTBA TPOCTOTO cynepdocdara.

27.  IlpowmsBomctBo aBoitHOro cynepdocdara. DUMKO-XUMUYECKHE OCHOBBI IIpoIiecca

MIPOU3BOJICTBA IBOMHOTO cynepdocdaTa. TexHoMOrHIecKas cxema mporu3BO/ICTBA.

28.  IIpousBonCTBO SKCTPaKIMOHHOW (OCHOPHON KHUCIOTHL. DUBHKO-XUMHUYECKHE OCHOBBI
mporecca MPOU3BOJICTBA JKCTPAKIMOHHON (ochopHON KHCIOTHL. TexHoJIoTHYecKass cxema

npou3BoJicTBa. OCOOEHHOCTH MOJIYYEeHUS KOHLIEHTPUPOBAHHON (OCPOPHON KUCTOTHI.

29.  Tepmuueckue MeTOIbl nepepaboTku (ochaTHOTO CHIPbs. YCTPOMCTBO 3JIEKTPOTICUCH.
DnekrporepMuuecKkoe nonydeHue Gocopa. PU3NKO-XUMHUECKHE OCHOBBI IIpOIiecca OTydeHUs
dhocdopa u3 npupoaubix docdarton. IlepepadoTka docdopa B dochopubie u monudpochopHbIe

kucnothl. [IponsBoactBo docdara aMMoHMsI, HUTPOAMMO(OCOB 1 HUTPOAMMOQOCKH.

30. SHGKTpOXI/IMI/ILIeCKI/IC IIpOU3BOJACTBA. TeOpeTI/I‘leCKI/Ie OCHOBBI JJICKTPOJIM3a COJICBBIX
pacTBOPOB U PpacCIlJIaBOB. HpOI/BBOI[CTBO XJIopa, BOAOpOAa W €AKOI'O HaTpa ,[[I/Ia(l)pal"MeHHHM

MeTodoM. DU3UKO-XHUMUYECKHE OCHOBEI QJICKTPOJIM3a PaCTBOPOB XJIOPUCTOI'O HATPHUS.

31. Posp HepTH B sHepreTndyeckoM OanaHce cTpaHbl. 3amackl HEPTH. MeCTOpOXKJIEHHS.
CoctraB u cBoiictBa Hedreil. IlogroroBka HepTn k mnepepaborke. duznyeckue Crocoobl
nepepabotku HepTH. [Ipsimas aTMochepHo-BakyyMHas ieperonka Hedtu. [IpoayKThl neperonku

U UX CBOMCTBA.
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32.  Tepmuueckue crocoObl nepepadotku HedTu. TepMudeckuil KpeKUHT HEPTEPOLYKTOB.
MexaHu3M KpekuHra. TeXHOJOrnuecKas cxema TepMUUYECKOTo KpeKUHra. [IpoIyKThl KpeKuHTa 1

ux cBoiictBa. [luponus HedrenpoaykToB. YciaoBus nupoausa. [IpoayKTsl.

33.  Xummueckue crocoObl mepepaboTku HedrenpoaykToB. KaTainTHUeckuil KpeKWHT.
@U3MKOXMMHYECKHE OCHOBBI mpouecca. Karammzaropsl. VYcnoBus KpekuHra. IIpoaykTsl
KAaTAJIMNTUYECKOIO0 KpPEKMHra W HX CcBOWcTBa. IlodmydeHue BBICOKOOKTAHOBBIX TOIUIMB U

YIIIEBOJOPOTHOTO CHIPhS st HepTeXuMU4ecKoi npoMeiuieHHocTH. [Iporieccs! pudopmurra.

[TnarpopmuHr.

34. CocraB u cBoiictBa JpeBecwHbl. CrocoObl TepepabOTKH JpeBecHHbl. [ uaponus
npesecunbl. [Ipoaykrel runpommsa. Ceipbe. [lonrotoBka apeBecuHbl K mepepaboTke. YCIoBuUs

THJIPOJIN3a JpeBecuHbl. Mcnoabp3yemble anmnaparbl. DKOJIOIHYECKHE TPOOIEMBI.

35. CoctaB u cBoiictBa napeBecuHbl. [IpomsBoacTBo mnemnono3sl. Ceippe. [loaroroBka
npeBecuHbl K TiepepadoTke. CynbdaTHBI U CYIb(GUTHBIA CHOCOOBI MOTYYCHHUS IEIUTFOJIO3HI.
Bapounbie kucnotel. YcinoBus Bapku peBecHHbl. CIOCOObI MOBBIIIEHUS! KA4eCTBA LEJUTIOI03BI.

[Tpo6membr mepepabOTKH OTXOA0B MPOU3BOJICTBA IEIITIOI03bI

36.  Texuonmorus npou3BoACTBa amtOMUHUA. DU3MKO-XUMUYECKHE OCHOBBI IIpolecca.
XapakTepuCTUKU M TOJATOTOBKA CHIPbs. TEeXHOJIOTHYECKHE CXEeMbl NMpou3BoAcTBA. CrocoObl
BOCCTaHOBJICHUS AJIFOMUHUSI UX JTIOCTOMHCTBA M HenocTaTku. [IpoGneMbl nepepaboTKU OTXOI0B
pou3BoJicTBa amtoMuHus. CriocoObl padUHUPOBAHUS ATIOMUHUS (IEKTPOXUMUYECKUE, METO

30HHOH IJIaBKH, UCIIOJIB30BAaHUEC CY6FaHOFeHI/IHOB).

Pa3paborumnkmu:
{ KaHJIl. XMM. HayK, JOLEHT A.B. KamreBckuit

> KaHJ. XUM. HayK, JIOLEHT b.H. baxxenos

IIporpamma coctaBieHa B cooTBercTBUM ¢ TpeboBanusiMu PI'OC BO u ¢ yuerom
pexomenaauuit [IOOIT no Hanpasnenuto u npo¢unto noarotoBku 04.03.01 — «Xumusy.

N\

HporpaMMa paccMOTpCHA Ha 3aCCAaHNUn Ka(l)eﬂpbl ! L1ei u HeOpraHquCKOﬁ XUMHNU

«09» urons 2026 r., npotokon Ne 6.

3aB. kadenpoii — : /A. 1O. Cadponos/
_— | .
Hacmoswas npoepamma, He modicem Ovimy 6ocnpou3kebena HU 6 Kakoll hopme be3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-pa3spabomuuxa npocpammul.
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