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I.Ileaun v 3aga4u TUCUUILJIMHBI:

Obweobpazosamenvhas yenb U3yueHue OCHOBHBIX MIPUHIUIIOB pa3paboTku
XUMHUKOTEXHOJIOTUYECKUX TPOIECCOB M MX HMHX)eHepHOro odopmieHus. Ha ocHoBe m3ydeHus
3aKOHOMEPHOCTEW MPOTEKAHUs MPOIECCOB PACCMATPUBAIOTCS METOAMKHA pacdyeTa OCHOBHBIX
XapaKTePUCTUK XUMHUYECKOTO MPOIECCa, METOJOB BHIOOpA PAIIMOHAIBHBIX CXEM MPOU3BOJICTBA
3aJIaHHOTO TIPOJAYKTa, METOABl BBHIOOpPAa TEXHOJOTHYECKUX PEKUMOB, OOECIEUHBAIOIINX
ONTUMaJbHBIE 3HAUYEHMS I[IOKA3aTele XUMUYECKHUX MPOILECCOB, aHalM3a U  OLCHKHU

3¢ (HEeKTUBHOCTHU MPOU3BOJICTBA.

Paszsusarowas yens: pazBute y 00ydaromuxcsi CTPEMIICHUS K CaMOPa3BUTHIO, ITOBBIILICHUIO

Kpyro3opa 1o BOIIpocaM U3y4acMOU TUCLUILIMHBIL.

Bocnumamenvnasa yenb: BOCHUTAHME OCO3HAHUS COLMAJIbHOW 3HAYMMOCTH CBOEH
npodeccuu U HEOOXOIUMOCTU OCYIIECTBICHUS MPOPECCHOHATHHON NEATEILHOCTH Ha OCHOBE

MOpAJIbHBIX U IIPABOBBIX HOPM.

3aoaua oucyunaunvl COCTOUT B TOM, YTOOBI HAYYUTH CTY/I€HTa OOOCHOBAHHOMY IOAXOY K
BBIOOPY MeTOJa IOJYYCHHsT XUMHYECKOTO IPOAYKTAa C YYETOM MEpOIpPHUSATHIl 1O OXpaHe
OKpY’Xaromiel cpeibl Ha 0a3e 3HAHWIA, OJTYYCHHBIX paHee IPH U3yYCHHU €CTECTBEHHOHAYYHBIX

JUCLMITIINH U 3H3HPII>1, IMOJIYYCHHBIX ITOCJIC YCBOCHUSA JUCHUITIIMHBI.

I1. Mecto nucnumianabl B crpykrype OINIOII BO:

JucuurinHa OTHOCUTCS K 0a30BBIM ITUCHUTIIMHAM 00s13aTensHOl yactu (51.0.27).
COBpeMeHHaH XUMHNUYCCKaAs TCXHOJIOI'uA 63.3preTC$I Ha OCHOBHBIX ITOJIOXKCHUAX XUMUH,
YCBOCHHBIX CTyI[eHTaMI/I B HpOI_IGCCG I/IBY‘{CHI/IH 9TOIO npez[MeTa B IIIKOJIC. Kpr XI/IMI/I‘-IGCKaSI
TCXHOJIOI'UA UMECT q)YH,Z[aMeHTaHBHOG 3HAYCHHUC B CTAHOBJICHUU CIICIHUAJINCTA H_II/IpOKOFO

npoUIs U ONUPACTCS Ha CIICIYIOIIUE MPEIIICCTBYIOIINE TUCIUILTHHBL:
HEOpraHUYECKasi XUMHUS,
OpraHuveckas XuMus,
aAHAJTUTHYECKAs XUMHUS,
buznueckas Xumus,

xumug BMC.



I11. TpebGoBanus Kk pe3yJbTaTaM 0CBOCHHUS AUCHHUIIMHBI:

[Ipouecc ocBOeHHS OUCUUIUIMHBI HampaBlieH Ha (opMHpOBaHHE KOMIETEHUUN
(onemeHTOB cnexyromux komnerenmnuii) B cootBeTcTBur ¢ @®I'OC BO u OIl BO no ganHOMY

Hanpagnenuio noocomosku 04.03.01 «Xumusay,npoghuns: Xumus.

Ilepeyenb MJIaHMPyeMbIX pPe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEHUsI KOMIMeTEeHIHii

Komnerenmus

NHaukaTopel KOMIIETeHIUH

Pe3yabTaThl 00yuenus

OIIK-1 Cnocoben
aHAJTM3UPOBATE U
HHTEPIPETUPOBATH PE3YJIbTATHI
XUMHYECKUX IKCIIEPUMEHTOB,
HaOTIOACHUH 1 H3MEPECHHIMA

NIK  onx-1.2 [Ipeanaraet
WHTEPIPETALUIO PE3YJIBTATOB
COOCTBEHHBIX OJKCIICPUMEHTOB
u pPacyeTHOTEOPETUYCCKUX
paboT C  WCMOJIb30BaHUEM
TEOPETHICCKIX OCHOB
TPAAWIIMIOHHBIX W HOBBIX
pa3nenoB XUMHUHU

3HATh: METOABI COCTABJICHUS U
pemeHus ypaBHEHUI
MaTepHaILHOTO u
TEIIOBOTO OaJlaHCOB
OCHOBHBIX IIPOIIECCOB, OTIPEACICHIS
JBYDKYIIEH CHITBI, pacueTa CKOPOCTH
MPOIIECCOB, a TAKXKE  Ha3HA4YEHHE,
MIPUHLIUIN YCTPOICTBA U
paboTbl, OCHOBHBIE XapaKTEPUCTHKH U
ONITUMAJIbHBIC YCIOBUS PabOTHI
TUTIOBBIX alapaToB U
BCIIOMOTATEIBHOT0 000PYIOBaHHUS;
OCHOBHBIE TTPUHITUTIBI
OpraHu3aIiyd XUMHYECKOTO
MIPOM3BOCTBA, €T0 HEPAPXIUIECKOM
CTPYKTYPBI, METOBI OIIEHKH
3¢ (hEeKTUBHOCTH TPOU3BOJICTBA;
o01ire 3aKOHOMEPHOCTH
XUMHUYECKHX MPOLIECCOB;
OCHOBHBIE XUMHYECKHUE
MPOU3BOJICTBA. YMeETh:
MMOATOTABINBATh OOBEKTHI
WCCIIEIOBAHUSA, TIPOBOIUTH
JKCIIEPUMEHTAIbHBIE HUCCIIEJOBAHUS
10 3aJJaHHON METOJIUKE, padOTaTh Ha
amnmaparype, IpUMeHIeMON B
XMUMUYECKUX UCCIIEIOBAHUSAX,
paccUUTHIBaTH OCHOBHBIE
XapaKTePUCTUKA XUMUIECKOTO
mpoliecca, BEIOUpaTh parroHATBEHYTO
CXeMy MPOU3BOJICTBA 3a1aHHOTO
MPOIYKTa, OLIEHUBATh
TEXHOJIOTHUYECKYIO 3P PEeKTUBHOCTD
MPOM3BOJCTBA, MTOJIb30BATHCS
CIPaBOYHOI U HAyYHOH JINTEPATypOH
M0 BCEM pa3ienaM IUCIHIUINHBI,
OCYIIECTBIISATH TUTIOBBIE
TUAPOIUHAMHUYECKHUE, TEIUIOBBIE,
MaccooOMeHHBIE pacuéTel. BiageTs:
HaBbIKAaMU PUMEHEHUS




TEOPETUYECKUX OCHOB IIPH CHHTE3E U
UCCIIEJOBAaHUH HEOPTaHMYECKUX
OpPTaHUYECKUX

00BEKTOB U PabOTe C paCTBOPEHHBIMU
B BOZI€ M OPTaHUYIECKUX
PacTBOPUTEIISIX BEIIECTBAMH IO
TOTOBBIM METOJMKAM, METOJIaMU
OIIpEe/ICIIeHHS ONTUMAIIBHBIX U
palOHATIBHBIX TEXHOIOTHYECKIX
PEXUMOB PabOTHI 000PYAOBAHUS;
MeTOoAaMH aHanuza 3pPekTuBHOCTH
paboThl XMMHUYECKUX POU3BO/ICTB;
OIIpe/ICIIeHHS TEXHOIOTHIECKIX
rokKaszareliel mporecca.

OIIK-2 CrocobGeH TTpOBOIUTE C
COOJIFOIEHUEM HOPM TEXHUKHU
0e30IMaCHOCTH XUMHYECKUH
SKCIIEPUMEHT, BKJIFOYast CHHTE3,
aHaIIu3, U3yYeHUE CTPYKTYPHI H
CBOICTB BCILIECTB U
MaTepUaoB, UCCICIOBAHUEC
MPOIIECCOB C UX yYaCTHEM

WK onk-2.1 Paboraet ¢
XUMHYECKHMH BELIECTBAMH C
COOJIIOJICHHEM HOPM

TEXHHKHU 0€30IMacHOCTH

MNIK onk-2.2 [IpoBoauT cuuTe3
BEILECTB U MAaTEPUATIOB pa3HOU
MPUPOIBI C UCIIOJIBE30BAHUEM

AMEIOIIUXCI METOIUK

3HaTh:paBuIIa U HOPMBI TEXHUKH
0e30macHOCTH MpH padboTe ¢
XMUMHYECKUMHU PEaKTUBAMH U
dbm3udecKkuMu TpuOOpaMu. Y MeTh:
MOJITOTABIINBATH OOBEKTHI JIJIS
CHHTE3a, IPOBOJUTH
SKCIEPUMEHTATBHBIN CUHTE3 10
3aJaHHOW MeToAuKe, paboTaTh Ha
arnmaparype, IpuMeHsIeMOU B
XUMHUYECKUX UCCIIETOBAHUSIX.
Baaners: HaBbIKaMU TIPOBEJICHUS
XUMHUYECKUX IKCTIEPUMEHTOB TIPH
CHHTE3€ BEIIECTB 10 TOTOBBIM
METOAMKAM.

OIIK-6 Criocoben
MPEICTABIATh PE3yIbTATHI
CBOCH pabOTHI B yCTHON U
MMUCbMEHHON (hopMe B
COOTBETCTBHU C HOPMaMU U
MpaBUIIaMU, PUHSATHIMH B
npoeccCuoHaTHLHOM
coo0IIIecTBe

N Konks.1 IIpencrasnsier
pe3ynbTaThl pabOThI B BUJIE
OT4YeTa M0 CTaHAAPTHOU

(hopme Ha pyCCKOM SI3bIKE

NIKonk-6.4 'oToBUT
MIPE3CHTALUIO TI0 TeME PabOTHI
U IIPEICTaBISAET €€ Ha PyCCKOM
W aHTJIMHACKOM SI3BIKaX

3HaTh: MpaBUIIa COCTABICHUS
MPOTOKOJIOB OTYETOB XMMHUYECKUX
OIIBITOB, IPUMEHSATH OCHOBHBIE
3aKOHBI XUMUH TPH 00CYKICHUN
MOJYYEHHBIX PE3YJIbTATOB,
MOJITOTOBUTH OTYET O BHIOJTHEHHON
paborte.

YMeTh: IPeICTaBUTh PE3YIbTATHI
OIBITOB U PaCYCTHHIX padOT
COTJIaCHO TPeOOBAHUSIM B JAHHOH
obnactu xumuu. Bnamers:
HaBBIKAMU TPE/ICTABICHUS
pe3yIbTaTOB COOCTBEHHBIX HAYYIHBIX
W3bICKAHUH B KOMITBIOTEPHBIX CETSIX
1 nH(OOPMAITMOHHON Hay4YHO-
o0OpasoBaTeapHOM cpejie.




IV. COJAEP)KAHME U CTPYKTYPA JUCHUIIJIMHBI
TpynoeMKOCTh TUCHUIUIMHBI COCTABJIsIET 6 3a4eTHBIX eIUHUL, 216 yacoB, B TOM 4yucJie 1,25 3aueTHBIX eqMHUIL, 45 4aCOB HA IK3aMeH.

DopMa NPOMEKYTOUHOM aTTEeCTALMM: IKIAMEH.

4.1 Conepxanue AMCHHILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM,
€ yKa3aHHeM BH/IO0B YYeOHbIX 3aHATHII H OTBEJIEHHOT0 HA HUX KOJUYECTBA AKATeMHUYECKHX YaCOB

Bunb! yaeOHON paboThI, BKITFOUYAsi CAMOCTOSATEIEHYIO padoTy
& 00yJaromXxcs U TPYJOEMKOCTh (B 4acax)
Q
0]
=
8 DopMBI TEKYILIETO
KonTakTHas paboTa npenogaBaTess ¢ 00yJaroImuMucs KOHTPOJISL
No /i Paznen muciuriuHbl/ TeMBbI TTaGOpaTOPHBIC U PAKTHICCKHE = YyCIIeBaeMOCTH; )
N — = Dopma IpOMEKYTOIHOM
S aTTecTaluu
=
Jlextumn M3 Hux KCP/ = (no cemecmpam)
MpaKkTH4IeCcKas KOHCYJIpTallnn & o
Q
Bcero vacos TIOZrOTOBKA g &
=ts
S s
O o
N [Iposepka otuetos no JIP,
OO6mIre BOMPOCH XUMHIECKOM
1 7 24 24 4 IPaKTUYECKHUE 3a1aHHUs,
TEXHOJIOTHH
2 CeMUHApHI
. [Iposepka otuetos no JIP,
TeopeTnueckue OCHOBBI XUMHUYECKOH
2 7 6 18 18 3 MNPaKTUYECKHE 3a1aHHUs,
TEXHOJIOTHH
CeMUHApPHI
ITpoBepka otueros 1o JIP,
CTpyKTypa U TEeXHOJOTHYECKUC
3 7 2 6 6 3 PaKTUYECKHE 3a1aHHUs],
CXEMBI XUMUYECKHUX TIPOU3BOJICTB
CeMUHApHI




AHan3 TEXHOJOTHYECKUX CXEM
HCKOTOPBIX BaXKHECHIIINX XUMHYECCKUX

[Iposepka otuetos no JIP,
MPaKTUYCCKUE 3aJaHuUs,

4 OpOn3BOJCTB. 3 CEMHUHAaphI
Texnonozus azoma
AHanu3 TEXHOJOTUYECKHUX CXEM [Iposepka otuetos no JIP,
HEKOTOPBIX BAKHEHIITNX XUMHYECKUX MPaKTUYECKUE 3aTaHUS,

5 MPOU3BOACTB. [lepepabomia 3 CEMUHAPBI
docgopcooepoicaueco coipos
AHanu3 TEXHOJOTUYECKHUX CXEM [Iposepka otuetos no JIP,
HEKOTOPBIX BAXKHEHIIINX XUMUUECKUX MIpaKTHYECKre 3aJaHuUs,

6 MPOU3BOACTB. [lepepabomia neghpmu 6 6 3 CeMUHApHI
AHann3 TEXHOJIOTUYECKUX CXEM ITpoBepka otueros 1o JIP,

7 HEKOTOPBIX BAKHEHIITNX XUMHYECKUX 3 MpaKTHYECKre 3aJaHNUs,
MPOU3BOJCTB. [Ipouzsodcmeo CEMUHAPBI
noaudImMuIeHa
AHann3 TEXHOJIOTHYECKUX CXEM ITpoBepka otueros 1o JIP,
HEKOTOPBIX BAKHEHIITNX XUMHYECKUX MpaKTHYECKre 3aJaHNUs,

8 MIPOU3BOJICTB. DNeKMPOXuUMUYeCcKue 18 18 - 3 CEMHUHAapPHI
npou3800Ccmea.
AHanu3 TEXHOJIOTUYECKUX CXEM [Iposepka otuetos no JIP,
HEKOTOPBIX BAXKHEHIIINX XUMUUECKUX MPaKTUYECKUE 33TaHUSA,

9 npon3BoAcTB. [IponsBoacTeo - 4 CEeMUHAapBI
METaJUTMYECKOrO allOMUHHUS.

10 Cocmaegnenue u 3aumuma 1 [IpoBepka pernamenTa,

peznamenma 3aIUTa periaMeHTa
11 JK3aMeH 45 DK3aMeH




HToro uacos

I 72

72

45 | 40 |

B paboueii npocpamme no oucyuniune npu blnoiHeHuUu 1ab0pamopHbix pabom npedycmMompeHa RPAKMUYecKas no020MmoeKas 8uoe 8blNoIHeHUs

0mMOeNbHbIX 8UA08 pabom, C8A3AHHBIX ¢ OYOywell NPoghecCcUOHATbHOU 0essmelbHOCMbIO.

4.2 Il.1aH BHeayIMTOPHOI CAMOCTOSTEJIbHOM PA00ThI 00Y4AIOIIUXCS MO TUCHHILIAHE

Cemectp

HasBanue pasaciia, TCMblL

CaMocTosTeNbHas paboTa 00yJaroIIuXCst

Bua camocTosTenbHOR padboThI

Cpoxu
BBITTOJTHEHHS

3arpatsl
BpPEMEHH

(dac.)

OreHo4yHOE
CPEICTBO

Y4eOHO-METOUUIECKOE
obecrieueHne

CaMOCTOSITEIILHOM PabOThI

OO6mIre BOMPOCH XUMHIECKOM
TEXHOJIOTHH

Hammcanne otueToB

CenTs0pb -
neKabpb

IIpoBepka
otueToB YO

Kpown, Banepuit
AnexcanapoBud. XUMUYecKas
texHoJyorus [TekcT] :
yue0.meToq. mocobue / B. A.
Kpon, b. B. TumoxuH ;
Upxyrckuil roc. yH-T. -
Upkyrcxk : M3n-Bo UI'Y, 2006. -
145 c¢. :mm. ;21 cm. -
Bubnuorp.: c. 142.

TeopeTrrnyeckre OCHOBBI
XUMHUYECKOHN TEXHOJIOTHN

Hamnmcanne oTueToB

CeHts0ps -
nexkabpn

IIpoBepka
otgeToB YO

Heopranuueckas xumust :
Kpown, Banepuit
AnekcaHapoBUY. XUMHUYECKas
texHosorus [Tekcr] :
yueb.MeToa. mocobue / B. A.
Kpomn, b. B. Tumoxus ;
Upxyrckuil roc. yH-T. -
Upxyrck : U3n-8o UT'Y, 2006. -
145 c¢. :mm. ;21 cm. -
bubauorp.: c. 142.




CTpyKTypa ¥ TEXHOJOTHYECKHE
CXEMBbI XUMHUYECKHUX TIPOU3BOJICTB

Hammcanne otueToB

CenTs0pb -
nekabpb

IIpoBepka
otueToB YO

Kpown, Banepuit
AnexcanapoBud. XUMUYeCcKas
texHosorus [Tekcr] :
yue0.meToq. mocobue / B. A.
Kpon, b. B. TumoxuH ;
Upxyrckuil roc. yH-T. -
Upkyrcxk : M3n-Bo UI'Y, 2006. -
145 c¢. :mm. ;21 cm. -
Bubnuorp.: c. 142.

Cemectp

Haszpanue paznena, TeMbl

CamocTtosiTensHas paboTa 00y4aromuxcs

Bua camocTosTenbHOR padboThI

Cpoxu
BBITTOJTHCHUSI

3atpatsl
BpPEMEHH

(dac.)

OrneHouHOE
CPEICTBO

VY4eOHO-METOUIECKOE
obecreueHne

CaMOCTOSITEIILHOM PabOThI

AHann3 TeXHOJIOTHYECKUX CXEM
HCKOTOPBIX BaKHEUIIIIX
XUMHUYCCKUX IMPOU3BOJCTB.

Texnonozus azoma

CocTaBiieHue periiaMeHTa, ydacTHe
3allIUTE PETJIAMEHTOB

B

CeHts0ps -
nexabpb

3ammura
pErjIaMeHTOB

TTonoxenue o
TEXHOJOTUYECKHUX
periiaMeHTax npou3BOACTBA
NPOIYKIUHH HA IPEIANPUATHAIX
XUMHUUYECKOTO0 KOMILJIEKCa
(Ne 02-35/234 ot 28 anpenst
2000 r.)
PexoMeHaIuu 1Mo HamucaHuko
y4eOHOTO TEXHOJIOTHIECKOTO
periaMeHTa:
y4eOHOMETOMIECKOe TI0CoOme
/N.A.babenko, A.C.5o0koB,
b.H.baxeHos,
A.B.Kameckuil.- UpkyTck :
Uznp-so UI'Y, 2020.- 80 ¢




AHaITN3 TEXHOJOTUICCKUX CXEM
HEKOTOPBIX BaXXHEUIIINX
XUMHYECKHUX MIPOU3BOJICTB.
[lepepabomka
gocghopcooepoicawezo coipbs

Tlonoxenue o
TEXHOJIOTUYECKHUX
periaMeHTax Mpou3BOACTBA
MPOAYKLIHH HA NPEANPUATUIX
XUMHYECKOr0 KOMILIEKCa
(Ne 02-35/234 ot 28 anpenst
2000 1.)

CocraBnenue perimamenrta, ydactue B CeHTAOpD - 3 PeKoMEHIALMH 110 HATTHCAHUIO
3aluTe perilaMeHTOB ZeKabpb y4eGHOTO TEXHOJIOTHIECKOTO
periaMeHTa:
yu4eOHOMETOIMYECKOE TTOCOOUE
/N.A.babenko, A.C.5o0koB,
b.H.baxeHos,
A.B.Kamesckuil.- UpkyTck :
3awura Ws1-80 UIT'Y, 2020.- 80 ¢
periiaMeHTOB
CamocrosiTennbHas paboTa 00yJaroIIuXCst Y4eOHO-MeTOgYECKOE
3aTpatsl OueHouHOE obecnieuenme
Cemectp Hassanue pasziena, Tembl Bu caMOCTOSTENBHOM pPaboThI BLIIS;’HO;(;M BpEMEHU CPEACTBO CaMOCTOSITENTLHOM paboThI

(dac.)




AHanu3 TEXHOJIOTUYECKHUX CXEM
HEKOTOPBIX BaXXHEUIIIHUX
XUMUYECKUX TPOU3BOJICTB.

[lepepabomka nepmu

CocTaBiieHue

3aIUTEC PCIrIIaMCHTOB

periamMmeHTa, Yy4aCTuc B

CeHTs0DB -
JIleKabpb

3ammura
periiaMeHTOB

Tlonoxenue o
TEXHOJOTUYECKHUX
periiaMeHTax npou3BOACTBA
NPOIYKIUH HA TIPEANPUATHIX
XUMHUUYECKOTO0 KOMILJIEKCa
(Ne 02-35/234 ot 28 anpenst
2000 r.)
PexoMeHaIuu 1Mo HamuCcaHuo
y4eOHOTO TEXHOJIOTHYECKOTO
periaMeHTa:
y4eOHOMETOIMYECKOE MOCOOue
/N.A.babenko, A.C.5o0koB,
b.H.baxeHoB,
A.B.Kamesckuii.- IpkyTCK :
Uszn-so UT'Y, 2020.- 80 ¢

AHaIn3 TEXHOJIOTMYSCKHUX CXEM
HCKOTOPBIX BaKHEUIIINX
XUMHUYCCKUX IMPOU3BOJCTB.
Hpous'eodcmeo noausmujiena

Cocrasienne

341U TE PErIIaMCHTOB

permamenTa, yd4acThe B

CeHts0ps -
nexkabpn

3ammura
PErjIaMeHTOB

Tlonoxenue o
TEXHOJOTUYECKHUX
periiaMeHTax npou3BOACTBA
NPOIYKIHH Ha TIPEANPUATHAIX
XUMHUUYECKOTO KOMILJIEKCa
(Ne 02-35/234 ot 28 anpenst
2000 r.)
PexoMeHgalmy 1o HamucaHuo
y4eOHOTO TEXHOJIOTHIECKOTO
periaMeHTa:
y4eOHOMETOMIECKOe TI0CoOHe
/N.A.babenko, A.C.5o0koB,
b.H.baxeHos,
A.B.Kamesckuii.- IpkyTCK :
Uszn-so UT'Y, 2020.- 80 ¢

‘CeMeCTp ‘

HaszBanue paznena, TeMbl

CamocrosiTensHast paboTa 00ydaromumxcs

OreHouHoE

VY4eOHO-METOUIECKOE




Bun camocrosTensHON paboThI

Cpoxu
BBITIOJTHEHHS

3aTpatbl
BpPEMCHH

(qac.)

CpPE/ICTBO

obecrieueHre
CaMOCTOSITEITEHOM pabOoTHI

AHanHu3 TEXHOJIOTHYECKUX CXEM
HEKOTOPbIX BaKHEUIIINX
XUMHYECKUX TTPOU3BOJICTB.
Onekmpoxumuieckue
npouU3800Ccmed

Hanmcanwne otyeToB

CeHTs0pb -
JIeKadpb

IIpoBepka
otueToB YO

Kpon, Banepuii
AnexcaHApoBHY. XUMHUECKas
texHosorus [Tekcr] :
yue6.meTo. [Tocodue / B. A.
Kpomn, b. B. Tumoxus ;
Upxyrckuit roc. YH-T. -
Hpxyrck : U3n-8o UT'Y, 2006.
-145c.:mm. ;21 cm. -
bubnworp.: c. 142.

AHanu3 TEXHOJOTUYECKHUX CXEM
HEKOTOPBIX BaXKHEHIIIUX
XUMUYECKUX MPOU3BOCTB.
ITpon3BOACTBO METAIITUYECKOTO
AFOMUHMS.

CocTaBreHne perjamMeHra, ydacTHe B
3alllUTE PErIaMEHTOB

CeHTs0pb -
JIeKadpb

3ammura
PErIaMeHTOB

ITonoxxenue o
TEXHOJIOTUYECKHUX
perilaMeHTax nNpou3BOACTBA
MPOIYKIIMA HA TTPEINPUITUIX
XHUMHYECKOr0 KOMILIEKCA
(Ne 02-35/234 ot 28 anpernst
2000 1.)
PexkoMeHmaImu 1o HaluCaHHIO
Y4eOHOTO TEXHOJIOTUYECKOTO
periaMeHTa;
Y4eOHOMETOAUIECKOE TOCO0He
/N.A.babenko, A.C.bo6koB,
b.H.baxeHoB,
A.B.KameBckmii.- UpkyTCK :
W3zn-so UI'Y, 2020.- 80 ¢

Cemectp

HaszBanue paznena, TeMbl

CamocrosTenpHas padorta

00yJarouuxcs

Bunx camocrosTenbHON paboTHI

Cpoxu
BBIMOJTHCHHUS

3arpatsl
BpPEMEHH

(uac.)

O1eHOYHOE
CPEICTBO

V4eOHO-METOIUYECKOE
obecrieueHne

CaMOCTOSITETILHOM paboThI




Cocmasnenue u sawuma
peziamernma

Cocmasnenue u sawuma
peciamenma

Hos10pnaexadph|
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3amura
PErjiaMeHTOB

[Tonoxenue o
TEXHOJIOTUYECKUX
perilaMeHTax nNpou3BOACTBA
MPOIYKIMH Ha IPEINPUATUAX
XUMHUYECKOr0 KOMIUIEKCA
(Ne 02-35/234 ot 28 anpernst
2000 T.)
Pexomenmarmu o HamucaHUIo
Y9e0HOTO TEXHOJIIOTHIECKOTO
periaMeHTa:
y4eOHOMETOMYECKOE TTocoOme
/1.A.babenko, A.C.bo6koB,
b.H.baxeHoB,
A.B.Kamesckuii.- UpkyTck :
W3n-so UI'Y, 2020.- 80 ¢

OO0m1ast TPyA0EMKOCTh CAMOCTOSITEIBHOM PabOThI IO TUCHHUIUIHHE (dac)

40

BromxeT BpeMeHH caMOCTOSITEIbHON PadoThl, MPeAYyCMOTPEHHbIN y4eOHbIM IVIAHOM IS JAHHOM

AUCHMILTUHBI (Yac)

40

KonTaktHas paboTa mpu npoBeieHuU y4eOHbIX 3aHITHIA M0 TUCIUIUINHE BKIIIOYAET B ce0sl:

3aHATHUA JICKITMOHHOI'O TUIIA, na6opaTopHHe paGOTBI, TPYNIIOBBIC KOHCYJIbTAIUH, UHANBUAYAJIbHYIO pa60Ty 06yqa}0mnxcs1 C IMPCIoaaBaTCICM.




4.3 Conepxxanue yueOHOro MaTepuaJia
Coaep:xaHue pa3aejioB U TeM THUCIHUNIUHBI
1.1 O0mme BONpochbl XMMUY€ECKOH TEXHOJIOTHHI
Ponp w wmacmTabbl HCMONB30BAaHUS XUMHUYECKMX IIPOIECCOB B paslWyHbIX cdepax
MaTepHaIbHOr0 Npou3BojcTBa. ChIpbeBas M 3HepreTuyeckas 0aza XMMHUYECKHUX IPOU3BOICTB.
Tennenunn pa3BuTusi TexHOChEpbl W BO3pacTalolllee 3HAuYeHUE NpodiieM pecypco- U
SHEprocOepekeHms, oOecredueHns 0e30MaCHOCTH XMMHYECKHX  MPOU3BOJCTB,  3alUTHI

OKPYKarOILE Cpeabl.

XHUMHUYECKOe MNPpOU3BOJACTBO KaK CJIOKHAsA CHUCTCMaA. OcCHOBHBIC oTambl  CO3JaHHA

xuMHuKoTexHonoruueckux cucrem (XTC).

OyHaamMeHTanbHble  KpUTepUU 3P (HEKTUBHOCTH HCIIOJIb30BaHUS CBIpb U
sHepropecypcoB B XTII. VpaBHeHus OanmaHca MaTepHabHBIX MOTOKOB B TEXHOJIOTHUYECKUX
cucreMax. [lokazarenu pacxoja pasinMYHBIX BUAOB ChIPbS; OTHOCUTENIBHBIA BBIXOJ ITPOJYKTA.
VYpaBHeHus OanaHca MOTOKOB dHepruu. OCHOBHBIC HAIMpPaBJICHUS MOBBIMICHHUS 3()(HEKTHBHOCTH
WCIIOJIb30BAHUS CHIPHEBBIX U SHEPTETUUECKUX PeCypcoB. KOMIIIIEKCHOE UCITONB30BAHUE CHIPHSI.

9H€pFOTCXHOJ’IOFI/I‘ICCKI/IC CXEMbI U UX CYIIHOCTD.

XuMudeckasi TEXHOJIOTHI U MaTepuaioBeneHre. CoBpeMeHHasi CHCTEeMaTHKa MaTepHaoB
10 COCTaBY, CBOMCTBAM M (PYHKIIMOHAJIBHOMY Ha3HAauYeHHIO. MaTeprabl Kak BayKHAs KaTerOpHs
IPOTYKTOB XUMHUYECKOH TEXHOJIOTHH. BOCTIPOM3BOIMMOCTE CBOWCTB MaTepUaJIOB KaK KIIFOUEBast
npobiema marepuanoBefieHus. DyHKIMOHAIbHBIE MaTepUalbl B XUMHYECKOM TEXHOJIOTHH:
KaTaJIn3aTophl, afCOPOCHTHI, AJEKTPOAbI, MeMOpaHbl, ceHcopsl M np. llapamerpsl HBIHE
OpUMEHSeMbIX (DYHKIIMOHAIBHBIX MaTepHalioB M INPOTHO3MpPYEMbIE XapaKTEpUCTHKH. Pecypc
(YHKIMOHAJBHBIX MaTepUajoB — OAMH M3 BAXKHEWIIMX KPUTEPUEB MX HCIOJIb30BAHUS B
TexHOJOTuH. KOHCTpYyKIMOHHBIE MaTepuaibl Kak (aKTop, JIMMUTHPYIOIIUN TNpPUMEHEHHUE
9KCTPEMaNbHBIX (U3MYECKUX BO3ACHCTBUH B TEXHOJIOTHMH. XHMHUYECKOE CONPOTHBICHHUE
METAITMYECKAX W HEMETAJUIMYECKUX MaTepuanoB. MeTonbl 3aliUThl METAUIOB M CIUIAaBOB OT
Koppo3un. OCHOBHBIC BHJIBI HEMETAIMYECKUX KOHCTPYKIMOHHBIX MaTepHaioB. Poib HOBBIX
MaTepuajoB MpH pa3paboTke 3()(EKTUBHBIX TEXHOJOTMYECKHMX CXEM U HWHTEHCHU(pHKAIUN

TCXHOJIOTHYCCKUX ITPOLCCCOB.

1.2 TeopeTnyeckue 0CHOBbI XMMHYECKOW TEXHOJIOT UM



MemOpaHHasi TEXHOJIOTHS pa3fefieHHsl cMeceil BemecTB. PaBHOBECHbIE U KMHETHUECKUE
daktopel, omnpenenstomue  GHEKTUBHOCT, MeMOpaHHOTO pasaeneHus. Hepapxuueckas

CTPYKTypa COBPEMEHHBIX MEMOpaHHBIX MaTepuanoB. KoHCTpyKIus MeMOpaHHBIX amnmapaTosB.

MHorocTyneHuaTble KacKajJbl pa3ieluTeNbHbIX Monyieid. KomOuHuMpoBaHME MeMOpaHHBIX H

a/ICOPOIIMOHHBIX MOJTYJICH.

IIpobnema MmacmTabHOro mepexona B XMMHUYECKOH TEXHOJIOTMH MpU pealn3aluu
71a00paTOPHBIX MCCIEIOBAHUN B MPOMBIIIJICHHOCTH. XUMHUYECKUE peakTopbl. OCHOBHBIC THUIIBI
XUMHUYECKHX PEAKTOPOB; MPUMEPHI UX MCIOJb30BaHUS B TEXHOJIOIMM BAKHEHIIMX XMMHUYECKUX

IPOIYKTOB.

XHUMHUKO-TEXHOJIOTHUECKHE MpoNHeCChbl Kak 06’b€KT YIIpaBJICHUA. BXO,Z[HBI@ 1 BBIXOJHBIC
napaMeTpbl CUCTEMbl; TapaMeTpbl COCTOSTHUS, KOHCTPYKIIMOHHBIE U YIPaBJISIONINE ITapaMeTphl;
(GYHKIIMOHATBHBIN OMEepaTop CHUCTEMbI 3ajada BhIOOpa aJleKBaTHOW MaTeMaTHYE€CKOW MOJEIH U

napamMeTpuIecKol uIeHTU(PUKAIUA 00bEKTA.

1.3 CTpyKTypa U TE€XHOJIOTHYEeCKHE CXeMbl XHMHYECKUX MPON3BOACTB

Macmrabbl MEpPOBOTO TPOM3BOACTBA BAXKHEHIIMX TPYNN XUMHUYECKHX MPOJYKTOB B
TOHH&KHOM M CTOMMOCTHOM BBIP@KEHHUH, YICIBHOM 3HEPrONOTPEOICHUH, CTONMOCTH M CPOKax
CITy’KObl OCHOBHBIX BUAOB 000pynoBaHus. [IporHO3HBIE NaHHBIE O CBHIPHEBOM OOECIICUECHUH
KPYITHOMACIITAaOHBIX ~ MPOMBIIUICHHBIX ~XHUMHUYECKHUX IPOIECCOB, BKIIOYAs IEPepadoTKy
NEPBUYHBIX HHEPrOpecypcoB BO BTOPUYHBIC, MPOU3BOJACTBO METAUIOB M IOJHMMEPHBIX
MaTepHaoB, MUHEPAIbHBIX YIOOpEHUH, CepHON KUCIOTHI U T.A. O01Iue cBeIeHHsI 00 OCHOBHBIX

MCTOYHUKAX IMPOMBIIINIEHHBIX OTXOJIOB M BBIOPOCOB, UX BO3JICHCTBHE HA OKPYKAIOIIYIO CPENY.

CH0XHOCTh M1 MHOTOBAapPUAHTHOCTh PEIICHUS 3aJauil CHHTE3a U ONTHMHU3AIUU TEXHOJIOTHYECKON
CXEMBI KPYIMHOTO XUMHYECKOTO MPOU3BOACTBA. [IpHHIMI MHOTOCTaAUHHOTO OCYIIECTBICHHUS
XUMHUYECKOTO TPeoOpa3oBaHUsI HCXOJHOTO CHIPbSi B KOHEYHBIE MPOIYKTHI C ONTHMAILHBIM
BapbUPOBAHUEM BJIOJIb TPACKTOPHH IPOIIECcca TEMITEPATyphl U IaBJICHUS, TOYEK BBO/Ia PEarcHTOB
U BBIBOJIa TOOOYHBIX  MPOAYKTOB  XUMHUYECKHUX  MPEBpAICHHH,  HCIOIb30BAHUEM
BCIIOMOTaTENbHBIX Pab0OYMX BEIIECTB CEIEKTUBHOTO JACHCTBHS (KaTalu3aTopoB, aOCOpPOSHTOB H
T.JI.), OpTaHM3AIMEH MECTHBIX PEIMKIIOB MaTEPUAIBHBIX TIOTOKOB. Bo/la Kak ChIphe U KOMITOHEHT
XUMHYECKHX MPOU3BOJICTB; MPOIECCH BOJOIMOATOTOBKH M IOACHCTEMBI BOJ0000OpOTa B
MPOMBIIIICHHOCTH. [10CHCTEMBI KOHTPOJIS U YIIPABJICHUS TEXHOJIOTHUECKUMHE MPOIECCAMHU.

BI/II[I)I TEXHOJOTHUYCCKOI'0 aHajin3a Ha XUMHUYCCKUX MPCAIPUATUAX.
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1.4 AHaIM3 TEXHOJOTHYECKHX CXeM HEeKOTOPBIX BaKHEHIIMX XUMHYECKHUX MPOU3BOJACTB
Texnonozus azoma

KnioueBoe 3HaueHHME TEXHOJOTHUU CBS3BIBAHUS AaTMOC(GEpPHOro a3oTa B IPOU3BOJCTBE
po10BONILCTBUSA. CTPYKTYpa COBPEMEHHOIO MPOU3BOJICTBA aMMHUaKa U3 MPUPOIHOTO Ta3a:

OCHOBHblEe 0JIOKM U cBs3u. [HMOKoe HCMOJIb30BaHUE TETEPOTEHHBIX KaTalM3aTopoB B
MHOTOCTYIIEHYATOW CXEME MPHUTOTOBJICHHUS W OYUCTKH a30TOBOJIOPOJIHON cMecH. OCOOEHHOCTH
IUPKYJIALMOHHOM CXEMBbl CHHTE3a aMMHaKa; (U3MKO-XMMHYECKHE OCHOBBI  BbIOOpa
ONTUMAJILHOW CXEMBbI CHHTE3a aMMHaKa; MpOo(UINPOBAHUE TEMIIEPATYPHI 1O BHICOTE KOJIOHHBI

CHHTC3a. YTI/IJ'II/ISaHI/IH «IIPOAYBOYHBIX)» I'a30B.

CTpyKTypa U OCHOBHBIE OCOOEHHOCTH COBPEMEHHOM TEXHOJOTHYECKON CXEMBbI MPOM3BOJICTBA
a30THOH KHCJI0THI. DU3NKO-XMMHUYECKHE OCHOBBI W ammapaTypHoe o(opMIIEHHE MPOIECCOB
CEJICKTUBHOTO KATaIUTHUYECKOTO OKHUCJICHUS aMMHUaKa, OKHCIICHHMS OKCHIOB a30Ta U HUX
abcopOuunu. Cxembl KaTaJTUTHUYECKOrO 00€3BPEKMBAHUS OTXOASIIMX Ta3oB. [IpuumHbl HU3KOM

aKcepreTuieckor A (HEeKTUBHOCTHU MPOU3BOICTBA a30THOM KHCIIOTHI.

[IponsBoacTBO HUTpaTra ammoHusl. lcnosib30BaHME TEIUIOTHI  HEWTpalW3alvu.

[Tpon3BoacTBO Kapbamuaa.
[lepcnieKTUBBI OMOTEXHOJIOTMH B PELICHUH MPOOIeMbl (PUKCAIIMH a30Ta B MOYBAX.

Ilepepabomka pocgpopcoodeprcauieco cvipvsa

Bunsl ¢ochopconepxamiero ceippsi: anatuTsl U (HocHOpUTH, MHPOBBIE 3amackl U
OCHOBHbIE MECTOPOXKACHHs. Paznuunsi MUHEpaJIOru4eckoro cocTaBa U CBOMCTB, ONPEAETSIONINe
BBIOOp crmocoba TeXHOJOTHYecKor mepepadoTku. COBPEMEHHOE COCTOSHHUE MPOU3BOJICTBA H
notpebnenuss Qochopa u  GochopHBIX KHUCIOT. IDKCTpAKIMOHHAS KHUCIOTa KaKk OCHOBA
MPOM3BOJCTBA MHHEPAIbHBIX  YAOOpPEHUH. DIIEKTPOTEPMHUYECKHNU  CIOCOO  TOJyYCHHS

aNieMeHTapHoro Gocdopa u Tepmudeckoit pocdopuoit kucnotel. [Tnanensie pocdarsr.

OUBHKO-XUMHUUYECKHE OCHOBBI PA3JI0KEHUS MPHUPOAHBIX (ochaToOB CEpHOM, a30THOH H
dochoproii kucinoramu. CocTaB M KOHIEHTpaIusi oOpasyromeicss ¢GochOpHON KHCIOTHI B
3aBHCHUMOCTH OT TEMIIEpaTypbl M CIloco0a pasfioKeHUs amaTuTa. BeineneHue W yTUIM3aLus

¢dTopucThix razos. baganc no ¢propy B mpousBoacTBe HOCPOPHOI KHUCIOTHI U YAOOPEHHIA.

[Tpon3BoACTBO AKCTPaKIMOHHOW (HOChHOPHOM KHUCIOTHI M YAOOPEHHH — OCHOBHOM

NOTPeOUTENTh  MHUPOBOTO  MPOW3BOJCTBA  CepHOW  KHCIOThL. COBpPEeMEHHOE COCTOSIHHE
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NIPOM3BOJICTBA CEPHOU KUCIOMbI W3 DPA3IUYHBIX BHIOB CHIPhs (NIPUPOIHAS Cepa, KOITUYe/IaH,
cepoco/iepKaliie OTXOMASAININE Ta3bl MepepaboTKH  MOJUMETALUTHYEeCKUX pyd, cepa |
cepoBojioposr w3 HepTed u mpupogHoro rasza). dDocdorunc — 0TXO0A MPOU3BOJCTBA
IKCTPAKIIMOHHON (POCHOPHON KUCIOTHl — MOTCHIUAIBHBIA UCTOYHUK CHIPBS I  TOJYYCHUS

CepHO KHUCIIOTHI M MOCTPOSHUS 3aMKHYTBIX LIUKJIOB B IPOM3BOJICTBE YA0OPCHHIA.

Ilepepabomka nepmu

MupoBsie 3amacel HeTH, OCHOBHBIE ITOKA3aTENM PACHPOCTPAHEHHOCTH M MOTPEOICHUS
Heptn 1o cTpaHaM. OCHOBHBIC LieleBble MPOAYKTHl Hedrenepepaborku. IlepBuunbie u
BTOpPHUHBIE Tporiecchl HedTenepepaboTku. ['mybokas mepepaboTka HeTH C HCHOIB30BAHUEM
KaTaJIMTUYECKUX MPOIIECCOB — OCHOBA PECYPCOCOEPEKEHNUS U MOTYIECHHS BBICOKOKAYECTBEHHBIX
MOTOpPHBIX  TOIJIMB, CMa304YHBIX Macel U I[IUPOKOTO0 AaCCOPTUMEHTa  ChIpbsi  JJIS

HEPTEXUMHUYECKOTO U MUKPOOMOIOTHUECKOTO CHHTE3A.

KaTanutruecknii KpeKMHT — BaKHEUIIMI MHOTOTOHHAXHBIM TEXHOJIOTUYECKUN MPOLIECC
nepepaboTku He(TAHbIX ¢pakiuil. XUMHUYECKHE OCHOBBI Ipollecca M LeJeBble MPOIYKTHI.
MHOTOBapHaHTHBI COCTaB KEPOCHHO-TA30MJIEBBIX (PpaKIMii — OCHOBHOTO CHIPbsl Tpoliecca

KaTaJIUTHYECKOTO KPEKUHTa U METO/IbI €ro MOJArOTOBKHU (TUapooOeccepuBaHNEe U THIPOOUNCTKA).

AJNIOMOCUITUKATHBIE KaTaau3aToOpbl KPEeKHHra (OT MPUPOIHBIX TJIMH O COBPEMEHHBIX
[ICOJIUTCONIEPKAIMX CHUHTETHMYECKHX KaTanu3aropoB). Poib amopdHON aTroMOCHINKATHON
matpullbl. CHHEpPru3M B CHUCTEME LIEOJIUT — MaTpuua. [ MOKocTh mporecca Mo ChIPhIO 3a CUET
I[EJICHAIIPABICHHOTO MOIU(MUIIMPOBAaHUs KaTajau3aTopa (BBEICHHWE MATPUIIBI, IMOJU3APSTHBIX
KaTHOHOB, yJIbTpacTaOMIM3aIKsl), MPUIaHuE YCTONUYUBBIX MEXaHUYECKUX U THIPOMEXaHUUYECKHUX
cBOMCTB (MHUKpocepusaius, BBeAcHUE OapuTOB M Tip.). M3MeHeHHWe CBOWMCTB Karaiu3aTopa
(aKTUBHOCTH W CEJCKTUBHOCTH) B TIPOIECCE KPEKMHTa W HEOOXOAMMOCTh pereHeparuu

KaTajJm3aTropa. Pons mponeccoB MacCONEpCeHOCa B OCYHICCTBICHUN KATAJIUTUYCCKOI'0O KPCKUHTA.

DOBOIOLUS TEXHOJOTHYECKOro O(OpPMIIEHUS Mpoliecca KaTAIUTHYECKOTO KPEKHHTa:
CTAIlMOHAPHBIA CIIOM KaTaau3aTtopa, MCEBIOOKHKEHHBIN CIOW MHUKPOC(EpHOTro KaTaiam3aropa,
JOBIDKYIIMICS CIOM TPaHYJIMPOBAHHOIO KaTauu3aropa, MJBIKYIIHUKWCS CJIIOW IIApUKOBOIO
KaTaJau3aTopa C COOCHBIM pAaCIOJIOKEHHUEM pPEAaKTOpa U PEreHepaTropa ¢ IMHEBMOTPAHCIOPTOM,
KpekuHr B mudT-peakTope ¢ qoxxkurom CO B CO, U ynaBIWBaHHEM CEPHHUCTBIX COCAMHEHUN B

pereneparope.
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Hpouseodcmeo noauImujieHa

Ceippe i npousBoacTBa I[19. TexHonornueckas cxeMa MOATOTOBKH ChIPbS IS
npousBoacTBa [13. [Ipomeinuiennoe nonyyenue [10. CpaBHeHUE pa3IMUHBIX TEXHOJIOTHYECKHUX
cxeM mnonyderus IID. Ilomyuenue IID Hu3koi 1IoTHOCTH. OCHOBHBIE OCOOEHHOCTH
TEXHOJIOTMYECKOM CXEMbl PaJANKaIbHON MOJUMEPU3ALMH STUJIEHA NPU BBICOKOM [JABJIECHUU B
ra3oBoil ¢ase B TpyOuaThix peakrtopax. Ilomyduenue I1D Bbicokoil mimortHoctu. TexHonorus

nepepadoTku 1 oosactu npuMenenust [13 u uznenuit u3 Hero.

Xumuyeckass moaudukarus [I5 kak METOJ MPOMBIIIJICHHOTO MOTYYSHHS MOJUMEPOB C
INPUHUMUIINAJIBHO HOBBIMH JKCIUTyaTallMOHHBIMM CBOMCTBAMM. XJIOPUPOBAHHBIN IMOJIMATHIICH
(XIID). OcHoBHBIC OSKcITyaTalMoHHble cBoiicTBa XIID. I[loHATHE O KOMITO3UIIMOHHOMN
HeogHopoaHoct XIID. Bimsnue o0mero coaepkaHuss Xjaopa W KOMIIO3UITMOHHON
HeogHopomHocTH XIID Ha ero HSKCITyaTallMOHHBIE CBOMCTBA.  XJIOPCYIb()HUPOBAHHBIN
nonudTHiieH (XCIID). OcHoBHBIe J3KCIuTyaTanuoHHbie cBoiictBa XCIID. OcobeHHOCTH
pamuKalbHON peakuuu cynbhoxiopupoBanus [ID B pacTtBope. MexaHW3Mbl BYJIKaHH3AIUN

XCII3. Dkonoruueckue aceKkTsl pousBoacTsa I10 u n3nenuii Ha ero OCHOBE.

3ﬂel<mpoxumuqec1<ue npou3300cm ea.

OcHoBBI IIpo1IECCa IEKTPOIN3a. baaHc HaNPsSYKEHUS U pacxo/ JIEKTPOIHEPTUHU HA JIEKTPOIIH3.
Beixon mo Toky. MarepuanbHblii M TEIUIOBOW OanaHChl 3nekTposnuzepa. OCHOBBI TEOPHH
nepeHoca HOHOB B PaCTBOPAX 3JIEKTPOJIUTOB U B MeMOpaHax. Pacnpenenenue ra3ocoiepxanus B
MEXIJIEKTPOJHOM MPOCTPAHCTBE. AHAIN3 BIMSHMS HEOJHOPOIHOCTEW paclpelesIeHns TOKa Ha

BBIXO/I ITIO TOKY MOOOYHBIX MMPOAYKTOB.

[IpousBoacTBO XJIOpa WM KayCcTHYecKoW coapl. Peakuum Ha 3nekrpojax. Tumbl
MPOMBIIIICHHBIX 3JIEKTPOJIU3EPOB. DIEKTPOJIU3EPhl C TBEPABIM KaToaoM: auadparMeHHBIA U
MEMOpaHHBIA. DJEKTPOIHM3EP C PTYTHBIM KaToIOM. PeakTtop uisi pa3ioKeHUs amalbrambl.
DIEKTPONU3ep U1 AIEKTPOJIN3a PACIUIABOB XJIOPUAOB LIEJIOYHBIX METAIIOB. OCHOBHBIE CTAa NN
MIPOU3BOJCTBA XJIOpAa M KayCTHYECKOM conapl. (DU3NKO-XMMHUYECKHE OCHOBBI KOHIEHCALUU
JKUJKOTO XJIOpa, XpaHEHUE W TPaHCHOPTHUPOBKA >KUIKOro xjopa. Ocylika M IepeKadyka
BOJIOpoJia. Brimapka u 1iaBka KayCTHUECKOW COZIbI. DKOJIOTHYECKHE MPOOJIEeMbI MPOU3BOICTBA

XJIOpa U KayCTHUUYECKOM COJBI.

IIpou3BoaACTBO METANINYECKOT0 AJIOMUHHUSA. DJIEKTPOJIUT B TPOU3BOACTBE AITFOMUHUS.
AHOJHBIC U KaTOAHBIC PeaKIuU. THUIBI M KOHCTPYKIIUU AJIEKTPOJIU3EPOB. AHOJIHBIE U KaTOTHBIC
MaTepHuabl B TPOU3BOCTBE amtoMuHM. [IpobiemMa Maon3HaIMBaeMoOro aHo 1a.
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DJEKTPOXUMHUECKUE MPOM3BOJCTB JPYTUX METAUIOB. OKOJIOTHYECKHUE MPOOJIEMBI

IMPON3BOACTBA METAJIJIOB.
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No paznena u HaumeHnoBaHue 1a00paTOpHBIX TpynoemMKoCTb [Ipaxktnueckass |OmeHOYHBIC dopMupyembie
TEMBI padoT (wacer) MMOATOTOBKA  [CPEICTBA KOMITCTCHITHH
JUCTIUTUTAHBI
1.1 O6mue 1. HcnbITaHne BBIMAPHON 6 6 Oruer, OIIK-1
BOIIPOCHI cobecenopan | OIK-2
. CTaHOBKHU
XMMHUYECKOM y ue no otuery | OIK-6
[TCXHOJIOTHH 2. Uccnenosanue 6 6
TEmI000MeHHHKa «Tpy0a B TpyOe»
.| 6 6
3. Omnpenernenne KOPPO3IHOHHOM
CTOHKOCTH METaJIIOB
6 6
4. HccnenoBanne cBoiicTB 6 6
KOMITO3UIIHOHHBIX MaTepUajIoB 5.
3amuTa METauIoB OT KOPPO3UH
1.2 6. N3ydenue ruipaBinuku Oruer, OIIK-1
T 6 6 cobecemosan | OIIK-2
COPCTHICCKUC KHITAIIETO CII0A OIIK-6
H€ 10 OTYETY -
OCHOBBI
XHMHYECKOM 7. Omnpenenenue KOHCTaHT
TEXHOJIOTUH unbrpoBaHms 6 6
1.3 Ctpyktypau | 8. TexHuueckuil aHaIu3 U 6 6 Oruer, OIIK-1
OIIK-2

4.3.1

IlepeyeHb ceMUHAPCKUX 3AHATHH U JIA00PaTOPHBIX padoT
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TEXHOJIOTHYECKHE | TIOATOTOBKA BOJIBI cobecenoBanmne | OIIK-6
CXEMbI XUMHUYECKUX [0 OTYETYy
MTPOU3BOJICTB
4 1.4 Anamm3 9. KoHTaKkTHBIN CIIOCOO TOTyUEHUS OTtuer, OIIK-1
TEXHOJIOTHYECKH X . cobecemopanme | OIK-2
cepHot kuciotsl 10. 6 6
CXEM HEKOTOPBIX [0 OTYETY OIIK-6
Ba>KHEUIITHX Kayctuduxarwst comoBoro
XHUMHYECKHX 6 6
pactBopa
MTPOU3BOJICTB
11. DnexrpomuTHyecKoe
6 6
MOJTyYCHUE XJIOPa U €IKOT0 HaTpa
6 6
12. TlomydyeHwue JIETKOIUIABKHX
CTEKOII
6 6
13. TlomydyeHHe KOMITO3UTHBIX
6 6
MaTepraaoB
14. Tnponus HeTenponykToB | o 6

* Ha naboparopHbie paboTsl oTBoAMTCSA 72 yaca. KakaoMy CTyAeHTY mpeasaraeTcst MHAWBUIYAIbHbI Ha00p 1abopaTOpHBIX padoT
U3 TIPEJICTABICHHOTO CITUCKA.






4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMBbIX HA CAMOCTOSITE/IbHOE U3YyUYeHH e

(camocTosiTe/IbHAsE padoTa CTY/IEeHTOB)

Ne Tema 3ananue dopmupyemas NAK

HEJI. KOMITCTCHIIHS

2-6 | O6mue Bompock IToaroroBka OIIK-1 OIIK-1.2
XAMUYECKOU HamucaHue OTYETOB OHK—Z,OHK—6 OIIK-2.2
TEXHOJIOTHH OIIK-6.1

7-9 | Teopetuueckue [MoaroroBka OIIK-1 OIIK- OIIK-1.2
OCHOBBI XMMHYECKOH | HanmucaHue OTYETOR 2,0I1K-6 OIIK-2.2
TEXHOJOTUH OIIK-6.1

1-2, | Ctpyktypa u [Tonroroska OIIK-1 OIIK- OIIK-1.2

9-10 | TEXHOJIOTUYECKHUE HAIIMCAaHUE OTYETOB 2,0I1K-6 OIIK-2.2
CXEMBI XUMHUUYECKUX OIIK-6.1
MIPOU3BOICTB

3 AHanu3 IToaroroBka OIIK-1 OIIK- OIIK-1.2
TEXHOJIOTHUECKUX HAIMMCAHUE OTUETOB 2,0I1K-6 OIIK-2.2
CXEM HEKOTOPBIX OIIK-6.1
BaKHEHUIIIIX
XUMHUYCCKHUX
MIPOU3BOJICTB

ooao
CTYJAE€HTOB

CamMocTosTenpHast

pabota

CTYJIEHTOB,

CBA3aHHas1 C

MeTtoauyeckue yKazaHus 110 OPraHU3alMU CAMOCTOATEJbLHONH padoThI

OOJTOTOBKOM OTYETOB IIO

BBITIOJIHEHHBIM JIA0OpaTOPHBIM paboTaM, 3aKperieHMEM TEOPETUYECKOro Marepuaia B BHUJE

pelICHuA 3a4a4 U IOATOTOBKU K CEMHUHApaM, IPOBOAUTCA BO BHCAYAUTOPHOC BPCMHI.

4.

Cmpykmypa omuema no n1abopamophou pabome:

ens paGoTHI.

TeopeTnueckas 4acTh.

BrimonHenue pacueTHBIX, rpadUUyecKUX M KOHTPOJBHBIX 33/JaHUIl B COOTBETCTBHU C

METOJIMYECKUMH YKa3aHUSAMH K KaXI0u padore.

BrIBO/1 (Ha OCHOBE TTOJTYYEHHBIX PE3YJIHTATOB).
Mertoandeckne peKOMEHIAINH 0 BBIMIOJHEHUIO U 00pa00TKe SKCIIEPUMEHTAIBHBIX JTaHHBIX O

KaKJI0M J1abopaTopHO paboTe omucaHbl B METOAMYECKUX pekoMmeHnmanusx: Kpon, Bamepwuit

AnekcanapoBud. Xumudeckas texnosorus [Tekct] : yueb.-meron. nmocodue / B. A. Kpon, b. B.

Tumoxun ; Upkyrckuii roc. yH-T. - Upkyrck : U3n-Bo UT'Y, 2006. - 145 c.

Bubnuorp.: c. 142.

17

w21 eMm. -



18

V. VAEBHO-METOAHYECKOE H HHOOPMAIIHOHIOE OBECIEYEHUE
AACIUILIAHBI (MO YJIST)

a) enepallbHES 38KOHH i HOPMATHBHEIE AOKYMEHTEI (IIPH HaTHqiH )
TIOJIOKEHHE O TEXHOJIOTMYECKHWX PEITTIAMEHTAX IIPOU3BONCTBA
IIPOAYKITHH HA TIPEIIPUSTHSX XUMUYECKOI'O KOMILIEKCA

(Ne 02-35/234 ot 28 ampens 2000 L}

6) ocnosHas muTeparypa

I. Kpon, Banepuii Anekcannposny, Xpmuueckas TexHonoruA | Teker] : yueb.-metox,
nocobue / B. A. Kpow, B. B. Tumoxus ; Wpxytekuit roc. yu-t. - Hpkyrex : Maa-so ury,
2006, - 145 ¢. : wr. ; 21 . - Bubmorp.: ¢. 142.

2. PeROMEHJIAINM IT0 HAIHMCATHIO Y9eOHOTO TeXHOIOTHYECKOI0 PeriaMenTa: yuebno-
MeTonuIecKoe nocodue (M,A Babemko, A.C.Bobkos, B.H.Bamenon, A.B.Kauresciuit.-
Mpxyrex : Mag-so UTY, 2020.- 80 c.

3. Beckos, B. C. Obmas xumHyeckas Texuonorus [Texer| @ yaef. mis cTya. Bysos, o0y1. 110
XHM.-TCXHOIIOL. HANp. IOATOTOBKH HAKATABPOR H Junmnomup. crer. [ B. C. Beckog. - M.,
: Axanemramra, 2006, - 453 ¢. : @ ;22 em. - (Vuebauk m BY30B). - Bubnuorp.: ¢. 446.
- ISBN 5-94628-149-6.

4. Marapu, Pomen 3eiHkoBHx. ‘TeopeTuyeckre OCHOBE XAMHYECKHX IIPOLECCOR
nepepaboTke HedTH [ DnekTporHkLi pecype] y4eb. nocobHe mus crym. By30E, 06y4. o
coen. 3925002 "Xum. Texnonorus nepepatoTkn Hedru mTaza" / P. 3, Marapur. - BBK. -
M. ; ¥aueepcuter, 2009. - 281 c¢. - Pewum poctyna: U3 "Bubnmorex". - Heorpaununy.
moctyn. Marapni, Pomen 3enukosud. TeopeTHYecKHe 0CHOBBI XAMHUECKUX IIPOLECCOR
nepepaGoTkn HeiTH [ DNeKTPORHALH pecype] : yael. nocobue mist ¢yl By30B, 06yY. 0
crert. 3925002 "Xum. TexHoMOrHA MepepaboTKH Hedta w rasa” / P. 3. Marapun. - DBK. -
M. : Yausepenter, 2010, - 281 c. - Pexmm JIOCTYIA: SMEKTPOHH bLil YHTANLHBLH 347
"Brbjmorex". - ISBN 978-5-98227-679-7.

B) JOMOJTHUTETEHAS JIHTEpPATYpa

1. Octposcxuit, lerranuit Mapxosay, MeToms: ONTHMH3AIHH XHMHKO-TEXHOTOTHUECKHX
MPoLeccoB [InekTpoHHENH pecype] : yuet. nocobue / I, M. Ocrposeknit, - PBK. - M. :
Yampepeurer, 2007, - 425 c. - PexnM DocTyna: DNeKTPOHNEIH YHTANBHEIE 3]
"Bubnnotex". - ISBN 978-5-98227-343-7.

2. Jmmosa, JTionvuna Muxaittorna. Docarnl MeTamIos - HoHoOOMENHUKH TIpH DIy0oKoi

OYHCTKe coneli : yueb.-MeTon. mocobme / JI. M. Jlumona, T U CrvupHoB ; UpkyTekuii
roc. yu-T. - Mpkyrek : Mag-o UT'Y, 2009. - 96 ¢. : um. : 20 . - bubmiorp.: c. 81-96.
I') CITHCOK ARTOPCKHX MeTOJHUECKIX pa3paboTok:
Pexomenanmm 1o Hanucammo yueBHOIO TEXHONOTHUECKOro pernameHTa: y4yeGHO-

Merogmdeckoe nocobue /.A Babenko, A.C.bobkos, B.H.Bawxenor, A.B.Kamesckui.-
MpxyTtek : H3n-80 UT'Y, 2020.- 80 c.

& ’C:«r\pg%s Ty

1) 62351 JAHHEIX, HHQOPMAITHONHO-CIIPABOYHEIE M [OMCKOBBIE CHCTEME] . SRS

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. Marepua/jibHO-TeXHHYECKOe o0ecneyeHne TUCHUNINHbI:

[Tomemenuss i1 NpOBEACHUs JIEKLMOHHBIX U 1a00paTOPHBIX 3aHATHH,
YKOMITIJIEKTOBaHHBIE HEOOXOAMMBIM 000pYI0BaHHEM, MPUOOPHON 0a30i M peaKTUBAMH, a
UMEHHO:

- ayAUTOpUHU, OCHAIICHHBIE MYJIbTUMEIUHHBIMU CpPEICTBAMHU, JUIS  MPOBEICHHS
ayJUTOPHBIX M MpaKTUYeCcKuX 3aHsaTuii (aya. 402, 426, 303); ayx. 5,402, 426 o6opyaoBaHbI
myabTUMeaniiHbIMU TTpoekTopamu (InFocus IN 105 (3D Ready)), HacTeHHBIMEU 3KpaHaMH,
HoyTOykamu Samsung NP 300T5A-AOFRU;

- nabopaTopHbIe MPakTUKYMBI (aya. 416 204), ocHaleHHBIE CIEIYIOIUM 000pYA0BaHUEM:

No HanmenoBanue (KOMIBIOTEPHBIC KIACChl, AYIUTOPHs, KOJIMYECTBO T1/TI yaeOHbIe

nabopaTopun, 000pPyTI0BAHHE) YCTaHOBOK

1 VYuebnas naboparopus 6 xoprryc, 416 ayn. 2 YyeOHnast mabopaTopus 6

kopnyc, 204 aya

3 YcraHnoBKka AJisl HCCIEA0BaHUSI KOPPO3UOHHOM cToOKocT 6  kopmyc, 416 ayn, lmrT.
METaJIJIOB

4 VYcTaHOBKa /171 M3y4€HUs B3BEIIEHHOT'O CJIOS IUCIIEPCHBIX 6 Kopmyc, 416 ayn, 1mT.
MaTepHaoB

5 VYcTaHoBKa 171 M3y4EHUs IIpoLecca 3JIEKTpoXuMuIeckoro 6 kopmyc, 416 ayn, lmr.

XPOMHUPOBAHUS U 3alIUTHI METAJUIOB OT KOPPO3UU
6 YcraHoBKa 1715 onpeieNIeHUst KOHCTaHT puiabTpoBanus 6 kopmyc, 416 ayn, lmr. 7

YcraHoBKa JUIsl KCCIIE0OBAaHUS MPOLIECCOB TerioooMeHa B 6 koprmye, 416 ayxn, 2mrT.
TETI00OMEHHUKE «TpyOa B TpyOe»

8 YcraHoBKa AJ1sl HCCIIEA0BaHUSI MPOLIECCOB NEKTPOIUTHYECKOTO 6 Kopryc, 416 ayn, 1mT.
NIOJIyYEHUS XJIOpa, BOJOPO/IA U €IKOTO HaTpa

9 VYcraHoBKa AJ1sl U13y4eHuUsl mpoliecca BoinapuBanus 6 xkopmyc, 416 aya, lmrt. 10
VYcTaHoBKa 171 M3y4eHUs Ipolecca MOJIy4eHUs JIETKOIIaBKUX 6 kopnyc, 416 ayn,
lurt. crexon

11 VYcraHoBKka a1 U3y4deHus mpoliecca Mpou3BoICTBa cepHOM 6 kopmyc, 416 ayx, 1mT.

KUCJIOTHI KOHTAKTHBIM CITOCOOOM
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12 VYcraHoBka s M3y4eHHs Ipoliecca kayctTuukanuu cogqoBoro 6 koprmyc, 416 ayn,
lurr. pactBopa

13 VYcraHoBKa a5 UCCIIEIOBAHUS MTPOLIECCA BOJIOIOATOTOBKU U 6 xopmyc, 416 ayn,
l11IT. BBIOJIHEHHS] TEXHUYECKOTO aHAM3a BOJIbI

14 YcraHnoBKa AJ1s HCCIEA0BaHUsI MPOLIECCOB Tpou3BoacTBa 6 kopmyc, 204 aya, 1 mrT
MOJIMMEPKOMIIO3UTHBIX MaTEpPHAJIOB

15  VYcranoBka s UCHIBITAHUS TOJTMMEPKOMITO3UTHBIX MaTepuainoB 6 kopmnyc, 204 aya, 1 mr
VII. ObPA30OBATEJIBHBIE TEXHOJIOT'UHA

B mponecce wuzydeHus aucuumuiiHbel «MeTtajuiMueckas CBS3b. XUMHS METAJLIOB)
UCTIONB3YIOTCA KAaK TpPAaJUIMOHHbIE, TaK W WHHOBAIMOHHBIE TEXHOJIOTMH, AaKTHUBHBIE W
MHTEPAKTUBHbIE METOAbI U (POPMBI OOYUYEHHS: TEXHOJOTHS OOBSICHUTEIbHO-UIITIOCTPATUBHBIX
oOcyxIeHui c 3J€MEHTaMU poOJIEMHOTO W3JI0KEHUS, TEXHOJIOT S
poeCCHOHATBHOOPHUEHTUPOBAHHOTO OOYYCHHMsI, JIEKIIMHA, KOHTPOJIbHBICE M JIa0OpaTOpPHBIC
paboThl, CEMHHAPBIKOJUIOKBUYMBI, Pa300p KOHKPETHBIX CUTYAllMid, PEUICHHE CUTYallMOHHBIX
3a/1a4, pelIeHUe TEMAaTUYECKUX XUMUYECKUX 3a]1ay.

AxmusHvle popmul 06yuenus. Ha mabopaTopHBIX 3aHIATHIX, KOTOPBIE COCTABIISIIOT OoJiee
MOJIOBUHBI OT KOHTAKTHOW pPalOThI, KaKIblii CTYJEHT BBINOJHSAET Ja0OpaTopHylo padoTy
UHAMBUAYaIbHO. Takoil BuJ opraHu3anuu OOYy4eHHsS CHOCOOCTBYET MPHUOOPETEHUIO HABBHIKOB
CaMOCTOSITENILHOTO BEJICHUS IKCIIEPUMEHTAIBHBIX PA0OT, MPAKTHUYECKUX HABBLIKOB OOpaICHHS U
paboTel C pa3NUYHBIMA XHMHYECKUMHU BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBaHUEM,
U3MEPUTENIbHON  anmapaTypoil, OpraHu3allid  METOJMKH  JKCHEPUMEHTANbHBIX  paboT,
COCTABJICHUSI MPOTOKOJIOB OTYETOB XMMHUYECKHUX 3SKCIEPUMEHTOB, A TaKK€ IPAKTUYECKOIO
MOJTBEPXKICHUSI TEOPETUIECCKHUX TMOJOXKEHHI O0IIeld U HEOPraHUYECKOW XUMHUHU O CBOWCTBAX U
MOBEICHUN HEOPTaHMYECKUX BemecTB. [1oroToBKa OTYETOB MO KaKI0i JabopaTopHOi padorte
dbopMupyeT yMeHHE MPOBOIAUTH IMEPBUYHBIN aHAIM3 PE3yJbTATOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, POpMYIHpYyEeMBbIX B paMKax OOIIel U HEOPraHUYEeCKOW XUMUH, MPEACTABIATh
pe3yNbTaThl ONBITOB M PACYETHBIX PaboT, FPaMOTHO (POPMYJIUPOBATH BHIBOBI.

VIII. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJIA "1
MPOMEXXYTOYHOM ATTECTAIIAN

Ouenounsbie Mmatepuaansl (OM):

OrneHOYHBIC MaTepuaabl TEKYIIETO KOHTPOJs (OPMUPYIOTCS B COOTBETCTBHHM C
[Monoxenuem o 6amibHO-peliTuHTOBOM cucteMe @I'BOY BO «UI'Yy». HaznaueHue OIeHOYHBIX
CPEIICTB TEKYIEro KOHTPOJIS - BBIIBHTH Y 00y4Yaronuxcs c(hOpMUPOBAHHOCTh KOMIIETCHIIUH.

MarepuaJbl 1J151 NPOBeeHUs TEKYIIEro U NPOMe;KyTOYHOr0 KOHTPOJISl 3SHAHUM
CTYEeHTOB:
[IpumepHBIl NepedeHb MPOU3BOACTBEHHBIX MPOLIECCOB Il COCTABJICHHS TEXHOJOTHMYECKUX

periaMeHToB.

I. ITpon3BOACTBO HEOPraHUYECKUX COEIUHEHUN U MAaTEPUAIIOB
1. NaOH u CI,
2. Namu C12
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H,SO4

Al (99%)

Cona

Si

Kunkoe crexino

beprosierosa couib

AR A S O

MuHepanbHbIC YI0OPEHHUS B ACCOPTUMEHTE
10. «benusuay

11. Lement

II. TIpon3BOACTBO OPraHUYECKUX COCIUHEHNA U MAaTEPUATIOB
1. HeGenenas menrono3a

2. benenas nemnoinosa

3. Ilonu3THIIEH BEICOKOT'O JaBJICHUS

4. TlonuaTUIEH HU3KOTO J1aBJICHUS

5. IlonmMBUHUIXTOpUL

6. IlonmusTiiienTepedranar

7. Metanoun (13 CHHTE3 Ta3a)

9. Tmaponu3HbIe MPOU3BOICTBA (METaHOI, dTaHoI, Qypdypon u 1p.)
10. CuHTeTHYECKHE MOIOIIME CPEJICTBA

11. MlckyccTBEHHBIE U CUHTETHUECKHUE BOJIOKHA

12. ITonumepHbIe MaTEpHUAITBI

[II. Pa3noe
1. MeTannu3zanusi HOBEpXHOCTH (J€KOPAaTUBHBIE, 3aIIUTHBIE U AP. OKPBITHSA)
2. ITepepaboTka oTx0/10B, comepxamux Pb, Hg u mp.
3. IlepepaboTKa MPUPOTHBIX UCTOYHUKOB YIIIEBOJOPOIHOTO CHIPHS
- He(Th
- Ta30BbIM KOHACHCAT
- KAMEHHBIN yTOJIb
4. ®apmaneBTHUECKUE TIPenapaTsl U OMOJIOTHYECKU aKTUBHEIE T00aBKU

OI_IGHO‘-IHBIG cpeacTBa ajis HpOMG)KyTO‘IHOfI aTTCCTAalluU - DK3aMCH.
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KPUTEPUHN OHEHUBAHUA PE3YJIBTATOB OBYUYEHUAA:

[IpomexyTouHas arrectanuss HOpoBOAMTCA B cooTBeTcTBUM ¢ [lomoxenuem o
6amtbHOpeiiTuHroBoil cucreme @I'BOY BO «UI'Y» u coctouT M3 ABYX HOCIEIOBATEIbHBIX
dopM:  NPOMEXKYTOUHBIM  3a4€T MO  MPAKTHMYECKOW  HYacTH  Kypca M 9K3AMEH.
[IpomMeKyTOUHBIM3au€T BBICTABISETCS B KOHIIE YYEOHOrO ceMecTpa M BKJIIOYAeT B cels
pe3ynabTaThl paboOThl CTyAEHTAa B TeueHHe cemecTpa. /[l nomydeHus 3adéra CTYICHTY
HEOO0XOMMO BOBpEMs CAaTh NPENoJaBaTelIl0 INPaKTUKyMa BCe OTYETHI MO JIAOOPATOPHBIM
paboTtaM, MpOBEAEHHBIM B Y4E€OHOM IMPAKTHKYME COIJIACHO Yy4eOHOMY IulaHy M paboueit
nporpaMMe, M 3allUTHTh peryiaMeHT. [IpomexyTouHblii 3a4éT sBisIeTCs 00sS3aTeNbHON
IPOMEXYTOUHOW (OpMOI aTTecTaul M CIYXXKHUT JIOMYCKOM CTYAEHTa K OJK3aMeHy IO
JUCLUIUIMHE. DK3aMEH IPOBOJUTCS BO BpeMsl cecCUU B (hOpME YCTHOIO coOeceloBaHMs IS
IIOJIy4EHUSI UTOIOBOM JK3aMEHALIMOHHOM OLICHKH, COOTBETCTBYIOILEH CIIECAYIOIIUM KPUTECPHUSM:
OneHkKa «OTIHYHO»:

c(OpMHUPOBAHHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS ITPeaMETa, CPOPMUPOBAHHBIE

YMEHHMSI U HaBBIKH IPUMEHEHUS METOIOB M ITOAXO0I0B U3y4aeMOU TUCLHUIUINHEI IPU PELICHUH
y4eOHBIX U MPAKTHUECKUX 3a]au.

Onenka «xopomo»:
B 1I€JIOM, C()OPMHUPOBAHHBIE, HO COJEpIKAIlME OTIENbHbIE NPOOENbl 3HAHUS NpEeIMeTa,

YMEHHE MPUMEHSATh METOJAbI U MOJAXOJbl M3y4yaeMOW NUCHUUIUIMHBI MPH PEUICHUH Y4eOHBIX U
MPAKTUYECKHUX 3a/1a4 C MUHUMAIIBHBIM KOJMYECTBOM OIMIMOOK HETPUHIMITHAILHOTO XapaKTepa,
HaJIMYUE€ HaBBIKOB NMPUMEHEHHUS METOJOB M MOJAXO0J0B M3y4aeMOW NHUCUHUIUIMHBI MPU PEIICHUN
yueOHBIX U NMpaKkTU4YeckuXx 3a/1a4y. OueHKa «y10BJIeTBOPUTEIbHO»:

HECUCTEeMATU3UPOBAHHBIC 3HAHUS TMPEAMETa, YaCTUYHO C(OPMHUPOBAHHBIC YMEHHS H
HABBIKM TIPUMEHEHUS METOJOB M IMOAXOJ0B MU3y4aeMOW TUCIUIUIMHBI MPU PEUIICHUN Y4eOHBIX
3a7ad.

OneHka «Hey/l10BJIeTBOPUTEIbHO»: (QparMEeHTapHOE 3HAHUE NpPEIMETa, OTCYTCTBHE
YMEHUH 1 HaBBIKOB IPUMEHEHMSI

MCTOA0B 1 IMOAXO0J0B HSanGMOﬁ AUCHUIIIIMHBI IPpU pCHICHUN Y‘{CGHBIX 3aaa4.

HNPUMEPHBIN IEPEYEHB BOITPOCOB K DK3AMEHY.

1. TlpumeHeHHe METOM0B TEOPHH MOAOOHS K N3YUYEHUIO XMMHUKO-TEXHOJIOTMYECKHX MPOIECCOB.
Teopema momo6ust. Kpurepun mnonoOusi. Mcmonp3oBaHue aHaliu3a pa3MEpPHOCTEH MpU

OIMPCACIICHUN Y1 CCIT HOI[O6I/I$I.

2. I'mppomexanunueckue mpouecchl. OCHOBbI TuapaBiuKH. OCHOBHBIE XapaKTEPUCTUKH
IBIDKEHUS skuakocTeil. OcCOOEHHOCTH mepeMellneHus >KuakocTei. OOmme cBeaeHus o
Hacocax. OCHOBHBIE TMapaMmeTpbl HacocoB. llopmiHeBble M LEHTPOOEKHBIE HACOCHI

I[OCTOI/IHCTBa 1 HEAOCTATKHU 3TUX BUAOB HACOCOB.
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6.

dusnyeckue cBoicTBa xuakocTel. YpasHenue bepnymian. OceBble, pOTalluOHHBIE U IpYTHE
CICLIMAJIbHBIE TUIIBI HACOCOB, /IOCTOMHCTBA M HENOCTATKU 3TUX TUIIOB HAacOCOB. CpaBHEHME

1 BbIOOp. OOIacTH NPUMEHEHHS.

[Tepememenne ra3zoB. OcoOGeHHocTu mporecca. KommpeccopHble MamuHbl  (001IHe
cBemeHUs). TUIBI W OCHOBHBIC MapaMeTpbl KOMIIPECCOPHBIX MamuH. [lopmrHeBble U
[IEHTPOOEIKHBIE KOMIIpeccophl (mMoApoOHO). JIOCTOMHCTBA W HENOCTAaTKU J3TUX THUIIOB

KOMITPECCOPOB.

[lepemerenue u cxarue razoB. OcoOeHHOCTH Mpolecca. PoTannoHHble, oceBble, CTpyHHBIE
KoMIpeccopbl. BakyymHble Hacocbl. JIOCTOMHCTBA M HENOCTaTKM 3THX  THUIIOB

KOMITpeccopHbIX MauinH. CpaBHeHue U BbIOOp. OOmacTy MpuMEHEHHS.

OcHOBHI TEIUIONEpeaun. Y paBHeHHE TeraoBoro 6ananca. TemronpoBoaHocTs. KoHBeKIusI.

Jlyuenucnyckanue. Koxxyxorpyonsie Termooomennuku. CpaBHeHnue u Beioop. [Ipumenenue.

7.

8.

VpaBHeHnuss mnepenaud Teruia. [loBepXHOCTHBIE  TEIMJIOOOMEHHUKU  (OpOCHUTENbHBIE,
MOTPY)XKHBIE, CHHpAIbHBIE W JPYrde THIBI TEII000MeHHUKOB). CpaBHEHHE M BBIOOD

IMOBEPXHOCTHBIX TENI000MEHHUKOB dTHX THIIOB.

CriocoObl HarpeBaHMsI U OXJIaXIeHUs. PereHepaTuBHBINA U peKyNepaTuBHBINA TEIIIO0OMEH.

CwmecuTenpHbIC TEII000MEHHUKH. BBIOOp M cpaBHEHHUE TETUIOOOMEHHOM armapaTyphl.

9.

BemapuBanue. OOmme cBeaenusi. CrocoObl BbIMApUBaHUA. Y CTPOHCTBO — BBIMAPHBIX
anmaparoB co CBOOOIHON IMPKYJsAUei. JJOCTOMHCTBAa U HEIOCTATKU BBIIAPHBIX alapaToB

CO CBOOOIHOM ITUPKYISAIUCH.

10. BeimapHbie anmapatbl ¢ €CTeCTBEHHOW IWpKyismued. OOmme cBefeHus. Y CTPOMCTBO

BBIITAPHBIX AIMAPATOB C €CTECTBEHHON HUPKYJALMEH. JIoCTOMHCTBA U HEAOCTATKH.

IIpumeHenue.

11. BeimapHsble annapatsl ¢ TPUHYAUTEIbHON IUPKYJIALHUEN U TUIEHOYHBIE BHIIIAPHBIE allllapaThl.

JlocTOMHCTBA ¥ HEOCTATKH dTUX TUIIOB almnaparoB. MHOTOKOPIIYCHBIE BBIITAPHBIC YCTAHOBKH.

12. YcTpolicTBO HacamodHBIX W 0OapOOTaXkHBIX abcopOepoB. PacmeimuBaromme abcopOepsl.
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13. Boibop oskcrparenta. JluddepeHnnanbHO-KOHTAKTHBIE 3KCTPAaKTOphl. JlocToMHCTBA W
HEJIOCTaTKH J3TOr0 THIIA JKCTPAKTOPOB II0 CPABHEHHWIO C JPYrUMH TuUnaMu. CXembl

AKCTPAKIMOHHBIX YCTaHOBOK. CpaBHEHHE U BBIOOD.

14. Ancop6rusa. OOmue cBeAeHUs. YCTpOWCTBO ancopOepoB. Cxembl  ancopOIMOHHBIX

nporieccoB. CpaBHEHHE U BBIOOP PA3IMYHBIX TUIIOB ajicopOepoB. JlecopOrus.

15. JIBm>keHne >KUAKOCTEW M ra3oB 4epe3 3€pHUCTBIM MaTepual. [IceBmookmxeHne TBEpIAOTo
3epHUCTOr0 MaTepuayia. [ uapaBivKa «KUMSAMIEro cinosi». [IpruMeHeHne nceBaooKuKEeHHOTO

cocTosiHUS. Anmapartypa.

16. IIpocras nmeperonka. OTiIHYUS MPOCTON MEPETOHKHU OT pekThudukanuu. CrienraibHbIe BUIBI

neperoHku (obmue npeactasienus). [leperonka ¢ mapom (moapoOHO).

17. CnennanbpHble BUABI MEPEroHKH (0OIIMe MpeicTaBiIeHUs). DKCTPAKTUBHAS M a3€OTPOITHAS
neperoHku (moapo6Ho). [lpumeHneHrne 3TUX BUAOB MEperoHKH. MoJeKysspHas MeperoHka

(moapo6HO).

18 Pextuduxanus. O0mue ceenenus. OCHOBHBIE CBOWCTBA KUAKOCTEH U UX MApOB.

[Tepuonnueckas pekTudukaius (moapodHo). Y CTpoiCTBO peKTU(HUKAITMOHHBIX alllapaToB.

19. Pextuduxarnus. Otaudmst peKTU(UKAIIUN OT MPOCTOU meperoHku. (OCHOBHBIE CBOMCTBA
KHUIKOCTeW u ux mnapoB. HenpepbiBHas pektudukanus (moxpobuo). Ee ommums ot

nepuoauieckoil pexktuduranun. CxeMbl peKTU(PHUKALMOHHBIX YCTAHOBOK.

20. [IpousBoacTBO cepHucToro rasa. Buasl cepocoaepikamiero ceipbs. Ileun ms oGxura
Cynb(UIHBIX pPYyA, dJIeMEHTapHOM cepbl. [leuyn c MCEBIOOKMKEHHBIM CIIOEM, sl O0XKHra
KPYIMHOKYCKOBOTO ¥ TMBUIEBUJHOTO KoduefaHa. Vcrmonb3oBaHUE OTXONALIMX Ta30B I[BETHOU
METATYPTUH ¥ TEIUIOBBIX OJEKTPOCTAHIMA, CEephl M CEPOBOAOpOJA TMpH TepepaboTke

CEpHUCTHIX HE(TEH.

21. OU3NKO-XUMHUUYECKHE OCHOBBI M CXEMbl KOHTAaKTHOTO CIIOCO0a MPOW3BOJICTBA CEPHOM
KHCJIOTBI; PABHOBCCHBIC U KHHCTHUYCCKHC YCJIIOBUA IpPOLECCCa, KaTaJIn3aTopshl. HYTI/I

MHTEHCU(PHUKAIIUU CEPHOKUCIOTHOTO MPOU3BOICTBA. [I[puMeHeHne Kucinopoa u JaBieHHUs.

22. Texnonorus  cBszanHoro  aszota. CuHTe3 ammuaka. CnocoObl  MOJMy4YeHHUs
a30TOBOOPOIHOM cMecu. OuuncTka ra3oB. Katanuzaropsl cuHTe3a aMMuaka. TexHoIorndeckas

CX€Ma CMHTE3a aMMHaKa Impu CpE€aIHEM JaBJIICHHUU.
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23. [IpomsBoacTBO  a30THOM  KHCHOTHL. OKHCIEHME aMMHUaka M OKHUCJIOB  a30Ta.
OUBNKOXUMHYECKHUE OCHOBBI TEXHOJIOTHYECKOTO MPOIecca OKUCICHHUs ammuaka. [Ipumenenue
Kucnopoa, AaBieHus. OcCOOEHHOCTH IpoIecca KOHIICHTPUPOBAHUS a30THOM KUCIOThL. O0mactu

IMPUMCHCHUSA KUCIOTHI.

24.  llpomsBoactBo  HuTpara aMMoHHA. DU3MKO-XMMUYECKHE  YCIOBUS  IIpoLEcca.
Hcnonp3oBaHue Temia peakiuu. TexHoJorHueckas cxema. MeToapl yiaydlieHHs (pU3NUecCKuX

CBOIWCTB HUTPATa AMMOHHUS.

25. MuHepanbHble COJM B CEJIBCKOM XO3sHicTBE. MuHepanbHble YAOOpeHHs M UX

knaccudukanus. [[pon3BoaCTBO KaTUHWHBIX cosieil. DIoTalMOHHBIC TPOIIECCHI, TATypTrHsl.

HpOI/I3BO,Z[CTBO XJIOPUCTOI'O KaJIMA U3 CUJIbBUHUTA.

26.  IlpomsBoxctBo dochopHBIX yaoOpeHuid. Buasl u riaBHbIe MECTOPOXKACHUS (ochaTHOTO
coIpbs. KucnotHele nporecchbl nepepadboTku pocdaTtHoro coipbi. X CyIIHOCTD U MEPCIIEKTUBEI.
[TpousBoacTBO Mpoctoro cynepdochara. PU3NKO-XUMHUECKUE OCHOBBI ITpoIiecca.

TexHoNoOrMmUeCcKas cxema MpPOU3BOJICTBA MPOCTOro cynepdocdara.

27. [TpousBoacTBo nBoitHOTO cymnepdocdara. DU3HMKO-XMMHYECKHE OCHOBBI TIpoliecca

IIPOM3BOJICTBA IBOMHOTO cynepdocdara. TexHomornueckas cxema npomu3BOACTBa.

28. [Tpon3BoacTBO AKCTPaKIIMOHHOW (OChHOPHONH KHUCIOTH. DUBHMKO-XUMHYECKHUE OCHOBBI
mpoliecca IMPOU3BOACTBA SKCTPAKIMOHHON (ocopHOil KuciaoThl. TexHomormueckas cxema

npou3BoicTBa. OCOOCHHOCTH MOMYYEHUsI KOHIIEHTPUPOBAHHON (OCHOPHON KUCITOTHI.

29.  Tepmuueckue MeTonbl nepepaboTku (ocaTHOro ChIpbs. YCTPOWCTBO 3JIEKTPOIECYEH.
OnekTpoTepMuueckoe noixydeHue pocpopa. PU3NKO-XMMHUUECKHE OCHOBBI ITPOIIECCa MOTYICHHS
dochopa u3 npupoausx pocdaros. [lepepadorka docdopa B dpochopusie U noaudochopHbie

kucinoTsl. [IponsBoacTBo pocdara aMMOHUS, HUTPOAMMO(OCOB U HUTPOAMMO(]OCKH.

30. DJIEKTPOXUMHUYECKUE TPOU3BOJICTBA. TEOPETHUYECKUE OCHOBBI AJIEKTPOJU3a COJIEBBIX
pacTBOpoB W paciuiaBoB. [Ipon3BoACTBO XJopa, BOAOpOAa M €AKOro Harpa auadparMeHHBIM

MeTOI0M. PUBUKO-XMMHUYECKNE OCHOBBI AJIEKTPOJIM3a PACTBOPOB XJIOPUCTOTO HATPHSL.

31.  Ponp HedTH B sHepreTnyeckoM OanaHce cTpaHbl. 3amackl He(TH. MeCTOpOXKIEHHUS.
CocraB u cBoictBa Hedteit. [logroroBka HedTn K mepepaboTke. Pu3MUECKHE CIIOCOOBI
nepepadoTku HedTH. [Ipsimas atMocdepHO-BakyyMHas ieperonka HeGTH. [IpoayKThl meperonKu

U UX CBOICTBA.

25



32.  Tepmmuueckue crnocoObl nepepadoTku HedgTu. TepMuueckuil KpeKUHT HEPTENPOIYKTOB.
MexaHn3M KpeknHra. TexXHOIoTn4ecKasi cCXeMa TePMUYECKOro KpeKHHTa. [IpoayKThl KpeKnHTa 1

ux coiicTBa. [Tuponus HerenpoaykToB. Y cnoBus nmuponm3a. [IpoayKThI.

33. Xumuueckue crnocoObl mnepepaboTku HedrenpoaykToB. KaTamuTHuecKuil KpEeKHHT.
OU3NKOXMMHUECKHE OCHOBBI Ipouecca. Karammzaropsl. VYcnoBuss kpekuHra. [IpoaykTsl
KAaTaJIUTUYECKOTO KpEKHMHra M HX CBoHCTBAa. [lodydeHHe BBICOKOOKTAaHOBBIX TOIUIMB U

YIII€BOIOPOAHOTO CHIPhS AJis HeTeXUMUUYECKOM npomblieHHocTU. [Iporeccs! pudopmunra.

[TnardpopmuHr.

34. CocraB u cBoiictBa japeBecuHbl. CrnocoObl TmepepabOTKH JpeBeCHHBI. [ uaponu3
npesecunbl. [IpoaykTel ruaponusa. Ceipbe. [ToaroroBka ApeBecHHBI K mepepadoTKe. Y CIoBUs

THJIPOJIM3a JpeBecHHbI. VIcroap3yeMble anmaparsl. DKOJIOTHYECKHE MPOOIEMBI.

35. CoctraB u cBoiictBa JpeBecuHbl. [IpoumsBoactBo mnemwnono3bl. Ceipbe. [loaroroska
npeBecuHbl K miepepadoTke. CynbhaTHbIH U CyIb(OUTHBIA CITOCOOBI TOJYYCHHS IIEILTIONO3HI.
Bapounbie kucaoThl. YcinoBusi Bapku JipeBecuHbl. CIOCOOB! MOBBIIEHHS Ka4eCTBA LIEJUTION03bI.

[TpoGnemsl mepepabOTKH OTXOIOB MPOU3BOICTBA IEJUTIONO3BI

36.  TexHonmoruss NPOM3BOJACTBA AMIOMHHHUA. DUNKO-XUMHUECKHE OCHOBBI IIpoOIlecca.
XapaKkTepUCTUKNA U TOATOTOBKA CHIPbS. TEXHOJIOTMYECKHE CXeMbl Npou3BojacTBa. CrocoOblI
BOCCTaHOBJICHHS AIIOMHUHUS MX JOCTOMHCTBA M HegocTaTku. [IpoGiiembl mepepaboTKu OTXOJ0B
pou3BoIcTBa amoMUHUS. CrlocoObl paMHUPOBAHUS ATIOMUHUS (IJEKTPOXUMHUECKUE, METOJ

30HHOU TIJTaBKH, UCTIOIH30BAHUE CYOTaJoreHu 10B).

Pa3zpabdorunkm:
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KaHJ. XMM. HAyK, JIOLEHT A.B. Kamesckuit
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. ) KaHJ. XHUM. HAyK, JIOLEHT b.H. baxxenos
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[Iporpamma cocraBnena B cooTBercTBUU ¢ TpeOoBanusiMu DPI'OC BO u ¢ yderom
pexomenaanuit IIOOII no Hanpasnenuto u npodumo nmoarotoBku 04.03.01 — «Xumus».
N o ~
[TporpamMma paccMoTpeHa Ha 3aceanuu Kadenpsl POLIei 1 HeOpraHMIECKOH XUMUN
«09» utons 2026 r., npotokoi Ne 6.

3aB. kadenpoit - _ /A. 1O. Cadponos/
z_— 1 .
Hacmoswas npoepamma, He modxcem Ovimo 6ocnp0u3&e@bena HU 8 KaKotl ¢hopme b6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenust Kagheopvl-paspabdomuura npocspammsi.
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