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|. Iesn n 3a1a4u AMCHUMIIMHBI:

Obweobpazosamenvhas yenp: W3y4eHUE OCHOBHBIX NPUHIMIIOB Ppa3pabOTKU XHMHUKO-
TEXHOJIOTUYECKUX TPOLIECCOB M HX HHXKEHepHOro odopmieHus. Ha ocHoBe u3ydeHHA
3aKOHOMEPHOCTEH IPOTEKaHUs IIPOLIECCOB PACCMATPUBAIOTCS METOAMKHM pacyeTa OCHOBHBIX
XapaKTEePUCTUK XMMHUYECKOIO IMpoliecca, METOA0B BbIOOpA pallMOHAIbHBIX CXEM IPOU3BOACTBA
3aJJaHHOTO MPOJYKTa, METOAbl BbIOOpAa TEXHOJOIMYECKUX pPEXKHMOB, OO0ECIEUMBAIOLINX
ONTUMAaJIbHBIE 3HAYEHHs IIOKa3arelied XWMHMYECKMX IIPOLIECCOB, aHaau3a MW OLEHKH

3¢ (HEeKTUBHOCTH MPOU3BOICTBA.

PCZS’GMGCZ}OWLZ}I Yenb. Pa3sBUTHEC Y 06y‘IaIOHII/IXC$I CTpEMJICHHUA K CaMOPAa3BUTHUIO,

MTOBBIIICHUIO KPyro30pa o BOIpocam U3y4aeMOW JUCIUIIIINHBIL.

Bocnumamenvnas yenb: BOCIUTAHHUE OCO3HAHMS COLMAIBHON 3HAYMMOCTH CBOEH
npodeccu U HEOOXOTUMOCTH OCYIIECTBIEHUS MPO(ecCHOHANBHON NeATENbHOCTH Ha OCHOBE

MOPAJIBHBIX U ITPABOBBIX HOPM.

3aoaua oucyuniunvl COCTOUT B TOM, YTOOBI HAYYUThH CTYJIEHTa 000CHOBAHHOMY MOAXO0Y K
BBIOOPY MeETOJa TMOJY4YEHHs XMMHUYECKOTO MPOJIYKTa C Y4YEeTOM MEpOINpHUSATHII MO OXpaHe
OKpYy’Karolllel cpeibl Ha 0a3e 3HaHM, MOJYyYEHHBIX paHee MPU U3YYEHUU €CTECTBEHHOHAYUHBIX

JUCHUIIIINH U 3HaHHﬁ, IMOJIYYCHHBIX ITOCJIC YCBOCHUSA JUCIHUITIIMHBIL.

Il. Mecto mucuumiaunbl B crpykrype OIIOII BO:

JlucrumianHa OTHOCUTCS K 0a30BBIM JUCHUIUIMHAM 00s13aTtensHo# yactu (b1.0.27).
CoBpeMeHHasi XMMHYeCKasi TEXHOJIOTHS 0a3upyeTcsl Ha OCHOBHBIX MOJIOKCHHUSIX XHMUH,
YCBOEHHBIX CTYJIEHTAMHU B IIPOIIECCE U3YUCHHMS 3TOTO IIpeaMeTa B mkosie. Kype Xumuueckas
TEXHOJIOTHS UMeeT (PyHIaMEeHTaIbHOE 3HAaYeHHE B CTAHOBIICHUH CIICLUATICTa IIHPOKOTO

HpO(bI/IJ'IH " OIIUPACTCA Ha CICAYHOINUEC MMPCAIICCTBYOIIUC TUCIIUILINHBI:
HCOpPraHM4CCKasa XuMus,
OopraHn4deckas XuMus,
AHAJIMTHYCCKasa XUMMUI,
(I)I/BI/ILIGCKE[H XHUMHUA,

xumusa BMC.



Hpouecc OCBOCHHUA JHUCHMIIIIMHBI

TPEGOBaHI/Iﬂ K pe3dyjibTaTaM O0CBOCHUA NUCHUIIJINHDBI:

HampaBlieH Ha (OPMHUPOBAHHE KOMIICTCHIUI

(amemenToB cienyromux kommnereHuuii) B coorserctBur ¢ ®I'OC BO u OIl BO no panHomy
nanpasaenuto noocomoexu 04.03.01 «Xumusay, npoghuns: meopemuueckas u NPUKIAOHASL XUMUSL.

Hepeqeﬂb INIAHUPYEMBIX PE3YyJbTATOB oﬁyqennﬂ o JUCHUIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPAMMU TOCTHKCHU S KOMIIeTeHIInii

KoMmnerenuus HNuauxaTopsl Pesynbrarnl 00y4eHust
KOMIIeTEHIUH
OIIK-1 Criocoben NIK onk-1.2 Ilpemnaraer 3HaTh. METOABl COCTAaBJICHHUS U
AHAIM3UPOBATh U WHTEPIPETALNIO pemenus YpaBHEHUN

MHTEPIPETUPOBATH
Pe3yIbTAThl XUMHUECKUX
HKCTIEPUMEHTOB,
HaOJI0ICHUI U U3MEpEeHU

pe3yIbTaTOB COOCTBEHHBIX
9KCTIEPUMEHTOB U PACUETHO-
TEOPETUYECKUX PaldoT ¢
UCTIOJIb30BaHUEM
TCOPCTUICCKHUX OCHOB
TPaAUIMOHHBIX U HOBBIX
pasnenoB XuMuu

MaTepUaIbHOTO W TEIUIOBOTO
0aaHCOB OCHOBHBIX IPOIIECCOB,
OIIpEeNENeHUs JBHKYIIEH CHIIBL,
pacdera CKOpPOCTH IpOIIECCOB, a
TaK¥XKE Ha3Ha4YC€HUC, IMPUHIMAIT
YCTpOWCTBa M pabOTHI, OCHOBHBIE
XapaKTCPUCTHKU U OINTHUMAJIbHBIC

YCIOBHUS paboThI TUIOBBIX
anmapatoB W BCIIOMOTATEIIEHOTO
000py/TOBaHMS; OCHOBHBIC
TTPHHIIAITBI OpraHu3aIuu
XHUMHYECKOTO MPOU3BOJICTBA, €0
Hepapxuueckou CTPYKTYPBHI,
METOJbI OLIEHKH 3(P(HEKTHBHOCTH
MIPOU3BOJICTBA; oOmue
3aKOHOMEPHOCTH XUMHYECKUX
MPOLIECCOB; OCHOBHBIE

XUMHYECKHE POU3BO/ICTBA.
YMeThb: NOArOTaBIUBATh 0OBEKTHI
UCCJIeIOBaHMS, IPOBOIUTH
SKCIIEPUMEHTAIbHBIE
UCCJIEIOBAHUS 10 3a/1aHHOM
METOJIMKe, paboTaTh Ha
anmaparype, IpuMeHseMOii B
XUMHYECKUX HCCIEAOBAHUSIX,
paccuuThIBATh OCHOBHBIE
XapaKTePUCTUKU XUMHYECKOTO
npolecca, BoIOMpaTh
paloHATIBHYIO CXEMY
MIPOU3BOJICTBA 38/IaHHOTO
pPOAYKTa, OLIEHUBATh
TEXHOJIOTUYECKYIO 2P PEKTUBHOCTh
IPOM3BOJICTBA, TOJIb30BATHCS
CIIPaBOYHOU U HAYYHOU
JUTEPATypOil IO BCEM pasjienaM
JMCLUIUIMHBL, OCYLIECTBIIATh
TUIOBBIE THPOIMHAMHYECKHE,
TEIIOBBIE, MAaCCOOOMEHHbBIE
pacy€Tsl.

BuiasieTb: HaBbIKAMU TPUMEHEHHS




TEOPETUUECKUX OCHOB IIPHU
CUHTE3€ U MCCIIEA0BAHNU
HEOPraHUYECKUX U OPTraHUYECKUX
00BEKTOB U paboTe ¢
pPacTBOPEHHBIMU B BOJIE U
OPraHUYEeCKUX PACTBOPUTEIIAX
BEILIECTBAMU 110 TOTOBBIM
METOJUKaM, METOJaMHU
Ompe/ieNICHUs ONTUMAJILHBIX U
palOHATBHBIX TEXHOJIOTUYECKUX
pPeXUMOB paboThl 000PYAOBAHNUS;
METO/IaMHU aHaJIn3a

3G (HEeKTUBHOCTH PabOTHI
XUMUYECKUX TTPOU3BOJICTB;
OTpeIeTICHUs TEXHOJIOTUUECKHIX
ToKazaresen mpouecca.

OIIK-2 Cnocoben
MIPOBOJIUTH C COOITIOIEHUEM
HOPM TEXHUKH
0€30IMaCHOCTH XHUMUYECKHI
9KCIIEPUMEHT, BKITFOYAs
CUHTE3, aHAJIN3, U3yYCHHE
CTPYKTYpPBI U CBOWCTB
BEIIIECTB U MaTepPHaJIOB,
Hcce0BaHue TIPOIIECCOB C
WX y4acTHUEM

UK onk-2.1 PaboTaet ¢
XUMHUYCCKNMHU BCUICCTBAMHU
¢ coOI0IeHeM HOPM
TEXHUKH 0€30MaCHOCTH

MK onk-22 [IpoBogut
CHHTE3 BEIIECTB U
MaTepHaJIOB pa3HON
HPUPOJBI C
HCITOJIb30BaHUEM
MMEIOIINUXCS METOUK

3HAaTh: MpaBUiIa U HOPMBI TEXHUKH
0e30MacHOCTH MpH paboTe ¢
XUMHYCCKUMH PEAKTUBAMU U
¢buznueckumu nmpudopamu.
YMeTh: II0ArOTaBIMBaTh OOBEKTEI
JUTSL CHHTE3a, TIPOBOJIUTH
IKCIIEPUMEHTAILHBIN CHHTE3 TIO
3aJIaHHON METOMKe, paboTaTh Ha
anmaparype, IpuMeHsIeMOU B
XUMHYECKUX UCCIIEIOBAHUSIX.
Bnaners: HaBbIKaMU POBEICHUS
XMUMHUYECKUX 3KCIIEPUMEHTOB MIPH
CUHTE3€ BEIIECTB 110 TOTOBBIM
METO/IUKAM.

OIIK-6 Cniocoben
MIPE/ICTaBIATh PE3YJIbTAThI
cBOEH pabOThI B YCTHOH U
MUCbMEHHOM popme B
COOTBETCTBUU C HOPMaMHU U
MIpaBUJIAMH, TPUHATHIMU B
npodeccuoHaIbHOM
cooO01IecTse

WNIKonke.1 [Ipencrasmnser
pe3ynbTaThl pabOTHI B BUIC
OT4YeTa M0 CTaHJAAPTHOMN
dbopmMe Ha PYCCKOM SI3BIKE

MJIKonk-6.4 I'oToBUT
MIPE3CHTALINIO TI0 TEME
pabOTHI M MIPEACTABIIACT €€
Ha PYCCKOM U aHTJIUHCKOM
SI3BIKAX

3HaTh: IpaBHJIa COCTABJICHHUS
IIPOTOKOJIOB OTYETOB XUMUYCCKUX
OTIBITOB, PUMEHATH OCHOBHBIC
3aKOHBI XUMHUH TPU 00CYKACHUN
MOJIYYECHHBIX PE3yJIbTaTOB,
MIOJATOTOBUTE OTYET O
BBINIOJIHEHHOH paboTe.

YMeThb: IPeCTaBUTh PE3yIbTAThI
OTIBITOB M PacUeTHBIX paboT
COTJIaCHO TPEOOBAHUAM B JaHHOU
00J1aCTH XMMUH.

Bunaners: HaBbIKaMU
NPEJICTaBJICHUS PE3YJIbTATOB
COOCTBEHHBIX HAyYHBIX U3bICKAHHIH
B KOMITBFOTEPHBIX CETSAX U
UH(POPMAIMOHHOW HAYYHO-
o0pa3oBaTesibHOM cpeie.




IV. COAEP’) KAHUME U CTPYKTYPA JUCIUIIVIMHbI

prHOCMKOCTb AUCHHUIIIMHBI COCTABJIACT 6 3a4eTHBIX (S1970:070118 216 4yacoB, B TOM 4YHCJIC 1,25 3aY€THbBIX ¢AMHMUII, 45 yacoB HA IK3aMeH.

®opma MPOMeKYTOUHOMN aTTeCTALMU: 3auém, IK3AMEH.
Conep:xkaHue THCIMIIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM,

C YKa3aHHeEM BU/10B yqeﬁm,lx 3aHSATHII H OTBEICHHOI'0 HA HUX KOJINYECTBA aKaIEMHUYECCKHUX YaC0B

oOyuarouxcs U TpyA0EMKOCTh
(B gacax)

Buapl yaeOGHOM paboThI, BKIIIOYAs CAMOCTOSTEILHYIO paboTy

DOpMBI TEKYILIETO

<
I
= o KOHTPOJISI
KoHTakTHas paboTa rnpemnogaBaTelis ¢ 00yJaronuMucs ts)
No 11/t Pazaen AMCIUIUIMHBY/ TEMBI 3 s YCIIEBaEMOCTH;
} 3 % | dopMa MPOMEKYTOUHOI
© e aTTeCcTaIH
=
JlaGopaTopHbie U IPAKTHYECKHE 3] (no cemecmpam)
3aHATUSA 3
Jlexuuun KCp/ 5
1 W3 ux KOHCYJIBTAIIK 3
Bcero vacos HpPaKTHYECKas =
IIOATOTOBKA @)
O01mme BONPOCHl XUMUYECKOI Tposepia 0T4eTOB 110
1 m P 7 ) 24 24 4 JIP, mpakTuyeckue
TEXHOJIOTHH
3aJJaHusl, CEMUHAPBI
TeopernyecKkue 0CHOBBI lposepka or4eros no
2 P . 7 8 18 18 3 JIP, mpakTuyeckue
XUMHYECKOH TeXHOJIOTHH
3aJ]aHusl, CEMUHAPbI
CTpyKTYypa U TeXHOJIOTHYECKHUE [TpoBepka OTYETOB 110
3 CXeMBbI XHMHYECKHX 7 2 6 6 2 JIP, npaktnueckue
NPOU3BO/ICTB 3aJ]aHusl, CEMUHAPBI




AHAJIN3 TEXHOJIOTHYECKHX CXEM
HEKOTOPLIX BasKHeM M X

IIpoBepka 0TYETOB 110
JIP, mpakTuyeckue

4 XMMHMYECKHX NPOM3BO/ICTB. 2 3aJlaHusl, CEMUHAPbI
Texnonozua azoma
AHAaJIM3 TEXHOJIOTMYECKHUX CXeM IIpoBepka 0TYETOB 110
HEKOTOPbIX BasKHEHIINUX JIP, mpakTuyeckue
5 XMMHMYeCKHX NPON3BO/ICTB. 2 3aJ]aHusl, CEMUHAPbI
Ilepepabomka
docgopcooepircawezo coipvs
AHAaJIM3 TEXHOJIOTMYECKHUX CXeM IIpoBepka 0TYETOB 110
HEKOTOPbIX BasKHEHINX JIP, mpakTuyeckue
6 XHMUYECKHX MPOU3BOJCTB. 6 6 2 3aJlaHusl, CEMUHAPHI
Ilepepabomka negpmu
AHAJIN3 TEXHOJIOTHYECKHX CXeM IIpoBepka 0TYETOB 11O
v HEKOTOPbIX BaKHeN U X i i 5 JIP, mpakTtuyeckue
XHMHUYECKHX NPOU3BO/JICTB. 3a/1aHUsl, CEMUHAPbI
Ilpou3eoocmeo nonusmunena
AHaJIM3 TEXHOJOTHYECKUX CXeM [IpoBepka 0TUETOB 11O
HEKOTOPbIX BaKHEN X JIP, mpakTuueckue
8 XHMHUYECKHX MPOU3BOJICTB. 18 18 6 3aJIaHusI, CEMHUHAPbI
Inekmpoxumuueckue
npouzeoocmea.
AHAJIN3 TEXHOJTOTHYECKUX CXeM [IpoBepka 0TUETOB 110
HEKOTOPbIX BaKHEN X JIP, npaktuueckue
9 XHMHUYeCKHX IPOU3BO/JICTB. 4 3a/laHusl, CEMUHAPbI
IIpou3BoaCTBO METAVINYECKOTO
AJTIOMHMHHUS.
[IpoBepka pernamenra,
10 Cocmaenenue u 3auiuma 34 3al1MTa perjiaMmenTa
pecnamenma
11 3auér, JK3amMeH 45 3ay4er, dK3aMeH




\ Hrtoro yacos

[ 3% | 7

72

2 | 61

B paboueii npoepamme no oucyunaune npu 8blnoaHeHUU 1a00PAMOPHLIX pabom npeoycmompena RPAKmMmuYecKas no020moeKa 6 uoe 6blnoIHeHUs

OMOENbHBIX 8UO08 pabom, CBA3AHHBIX ¢ DYOyUel NPoghecCuoHaIbHOU 0esiImelbHOCbIO.

IInan BHeayIMTOPHOM caMOCTOSITeIbHOM PadoThI 00y4aKOIIMXCS 10 AMCHMUILIMHE

Cemectp HasBanue paznena, TeMsl

CamocTtosTenbHas pabota 00yJarommxcs

Bun camocrositensHoi paboTh

Cpoku
BBITIOJIHCHU ST

3aTpaTbl
BpEMEHU
(dac.)

O01mme BONPOCHI XUMUYECKOI
TeXHOJIOTUH

Hamnucanue otueTon

CeHts6pb -
nekabpb

Onenounoe
CPEnCTBO

IIpoBepka
otyeToB YO

Y4eOHO-METOIUYECKOE
obecrieueHue
CaMOCTOSITEIBbH O paboThI

Kpon, Banepuit
AnexcaHapoBHY. XUMHUYECKAs
texHomorus [Tekcr] : yueb.-
Mmerof. mocobue / B. A. Kpow,
b. B. Tumoxun ; Upkyrckuit
roc. yH-T. - Upkyrck : U3xn-Bo
HUry, 2006. - 145 c. : wi. ; 21
cM. - bubnwmorp.: c. 142.

Teopernyeckue 0CHOBBI
XUMHYECKOH TeXHOJIOr U

Hanucanue otueToB

CeHTs0pb -
nekabpb

[IpoBepka
otyeToB YO

Heoprannueckas xumus :
Kpomn, Banepuit
AnexcanapoBnd. XUMHUYECKast
texHomorus [Tekcr] : yueo.-
Mmerof. mocobue / B. A. Kpow,
b. B. TumoxuH ; Upkyrckuit
roc. yH-T. - Upkyrck : U3a-Bo
Hry, 2006. - 145 c. : nn. ; 21
cM. - bubnmorp.: c. 142.




Cemectp

HaszBanue pasnena, Tembl

CamocrositenbHast paboTa 00yJaronIuXCs

Bun camocrositenbHOM paboThI

Cpoku
BEITIOTHCHHS

3arpatbl
BpEMEHU
(gac.)

Crpykrypa u
TeXHOJIOTHYeCKHe CXeMbl
XMMHMYeCKHX IPOU3BO/JCTB

Hanwucanue otueToB

CeHTs10pb -
nexkabppb

OneHo4Hoe
CPEICTBO

IIpoBepka
otuetoB YO

VY4ebHO-MeTonuIecKoe
obecrieueHne
CaMOCTOSITEINbH O paboThI

Kpon, Banepuit
AnexcanapoBnd. XuMH4YeCKast
texHomorus [Tekcr] : yueO.-
Metoa. mocodue / B. A. Kpom,
b. B. Tumoxun ; Upkyrckuii
roc. yH-T. - Upkyrck : U3a-Bo
Ury, 2006. - 145 c. : un. ; 21
cM. - bubnwmorp.: c. 142.

AHaJIU3 TEXHOJIOTHYECKHX
CXeM HEKOTOPBIX BasKHe X
XMMHYECKUX MPOU3BO/ICTB.
Texnonozusn azoma

CocraBieHue periiaMeHTa, y4acTue B
3allUTe PEriaMeHTOB

CeHts0pb -
nekabppb

3amura
pErJIaMeHTOB

ITomosxenue o
TCXHOJIOTHUYCCKUX
periiaMeHTax
MIPOU3BOJICTBA IIPOAYKIIUU
Ha IPEAIPUATUIX

XUMHUYECKOT'O KOMIIJICKCA
(Ne 02-35/234 or 28 anpenst
2000 1.)
Pexomengamnum 1o HalmuCaHUIO
yueOHOr0 TEXHOJIOTUYECKOT0
periiaMmenTa: ydeOHo-
METOIMUECKOE I10codre
/N.A Bbabenko, A.C.5o0koB,
b.H.baxeHoB,
A.B.Kamesckuit.- UpkyTck :
W3n-so UT'Y, 2020.- 80 ¢




Cemectp

HaszBanue pasnena, Tembl

CamocrositenbHast paboTa 00yJaronIuXCs

Bun camocrositenbHOM paboThI

Cpoku
BEITIOTHCHHS

3arpatbl
BpEMEHU
(gac.)

AHAJIN3 TEXHOJOTHYECKUX
CXeM HEKOTOPBIX BasKHEH X
XMMHYECKHX MPOU3BOJICTB.
Ilepepabomka
docghopcooeprcawezo coipvs

CocraBieHue periiamMecHTa, y4actuc B
3aIIUTE PECTIIaMCHTOB

CeHTs10pb -
neKadpb

OneHo4Hoe
CPEICTBO

3amura
pErJIaMeHTOB

VY4ebHO-MeTonuIecKoe
obecrieueHne
CaMOCTOSITENbHOM padOTHI

ITomoxxenue o
TCXHOJIOTHUYCCKUX
periiaMeHTax
MPOU3BOJICTBA IIPOAYKIIUU
Ha IPEAIPUATUIX

XUMHNYECKOI'O KOMIIJIEKCa

(Ne 02-35/234 or 28 anpens

2000T.)
PexomeHnnanuu o HanucaHuo
yueOHOr0 TeXHOJIOTUYECKOT0
pernaMenTa: yueOHo-
METOAMYECKOe TIocodue
/1.A.babenko, A.C.bo6OkoB,
b.H.baxeHoB,
A.B.Kammesckuit.- UpkyTck :
Wsa-o UT'Y, 2020.- 80 ¢

AHAJIN3 TEXHOJOTHYECKUX
€XeM HEKOTOPbIX BasKHEeH M X
XMMHYeCKHX MPOU3BO/ICTB.
Ilepepabomka negpmu

CocraBieHue periiaMeHTa, y4acTue B
3allUTe PEriaMeHTOB

CeHTs0pb -
nekabpb

3ammra
peraaMeHToB

ITonoxxenue o
TEXHOJIOTUYECKUX
periiaMeHTax
MIPOM3BOICTBA ITPOTYKITUH
Ha MPEANPUITHIX

XUMHYECCKOT'O KOMIIJICKCa
(Ne 02-35/234 or 28 anpens
2000 T.)
PexomeHganuy 1o HaNUCAHUIO
Y4e0HOT0 TEXHOJIOTUIECKOT O
periaMeHTa: yaeOHo-
METOINYECKOE TT0co0me
/N.A babenko, A.C.5oOKoB,
b.H.baxeHos,
A.B.Kameckwuil.- UpkyTck :
Wzn-so UT'Y, 2020.- 80 ¢




Cemectp

HaszBanue pasnena, Tembl

CamocrositenbHast paboTa 00yJaronIuXCs

Bun camocrositenbHOM paboThI

Cpoku
BEITIOTHCHHS

3arpatbl
BpEMEHU
(gac.)

AHAJIN3 TEXHOJOTHYECKHX
CXeM HEeKOTOPBIX BasKHel X
XHMHUYECKHX MPOU3BOJICTB.
Ilpouszeoocmeo noaumunena

CocraBieHue periiamMecHTa, y4actuc B
3aIIUTE PECTIIaMCHTOB

CeHTs10pb -
neKadpb

OneHo4Hoe
CPEICTBO

3amura
pEriIaMeHTOB

VY4ebHO-MeTonuIecKoe
obecrieueHne
CaMOCTOSITENbHOM padOTHI

ITomoxxenue o
TCXHOJIOTHUYCCKUX
periiaMeHTax
MPOU3BOJICTBA IIPOAYKIIUU
Ha IPEAIPUATUIX

XUMHNYECKOI'O KOMIIJIEKCAa

(Ne 02-35/234 or 28 anpens

2000T.)
PexomeHnnanuu o HanucaHuo
yueOHOr0 TeXHOJIOTUYECKOT0
pernaMenTa: yueOHo-
METOAMYECKOe TIocodue
/1.A.babenko, A.C.bo6OkoB,
b.H.baxeHoB,
A.B.Kammesckuit.- UpkyTck :
Wsa-o UT'Y, 2020.- 80 ¢

AHAJIN3 TEXHOJOTHYECKUX
€XeM HEKOTOPbIX BasKHEeH M X
XMMHYeCKHX MPOU3BO/ICTB.
Inexmpoxumuyeckue
npouszeoocmea

Hamnmcanne otueToB

CeHts0pb -
nekabpb

IIpoBepka
otuyeToB YO

Kpown, Banepuit
AnexkcaHapoBHY. XUMHUYECKast
texHomorus [Tekcr] : yueb.-
merof. [Tocobue / B. A. Kpow,
b. B. TumoxuH ; Upkyrckuit
roc. YH-T. - Upkyrck : U3n-Bo
HUry, 2006. - 145 c. : wi. ; 21
cM. - bubnmorp.: c. 142.




Cemectp

HaszBanue pasnena, Tembl

CamocrositenbHast paboTa 00yJaronIuXCs

Bun camocrositenbHOM paboThI

Cpoku
BEITIOTHCHHS

3arpatbl
BpEMEHU
(gac.)

AHAJIN3 TEXHOJOTHYECKUX
CXeM HEKOTOPBIX BasKHeH X
XHMHUYECKHX IIPOU3BOJICTB.
IIpousBoacTeo
MeTAJVIHYEeCKOI0 A TIOMUHUS.

CocraBieHue periiamMecHTa, y4actuc B
3aIIUTE PECTIIaMCHTOB

CeHTs10pb -
neKadpb

OneHo4Hoe
CPEICTBO

3amura
pErJIaMeHTOB

VY4ebHO-MeTonuIecKoe
obecrieueHne
CaMOCTOSITENbHOM pabOTHI

ITomoxxenue o
TCXHOJIOTHUYCCKUX
periiaMeHTax
MPOU3BOJICTBA IIPOAYKIIUU
Ha IPEAIPUATUIX

XUMHNYECKOI'O KOMIIJIEKCa

(Ne 02-35/234 or 28 anpens

2000T.)
PexomeHnnanuu o HanucaHuo
yueOHOr0 TeXHOJIOTUYECKOT0
pernaMenTa: yueOHo-
METOAMYECKOe TIocodue
/1.A.babenko, A.C.bo6koB,
b.H.baxeHoB,
A.B.Kammesckuit.- UpkyTck :
Wsa-o UT'Y, 2020.- 80 ¢

Cocmasnenue u sawuma
peziramenma

Cocmasnenue u sawuma
pezciramenma

Hos6ps-
nekabpb

34

3ammra
peraaMeHToB

ITonoxxenue o
TEXHOJIOTUYSCKUX
periiaMeHTax
MIPOM3BOICTBA ITPOTYKITUH
Ha MPEANPUITHIX

XUMHYECCKOT'O KOMIIJICKCa
(Ne 02-35/234 or 28 anpens
2000 T.)
PexomeHganuy 1o HaNUCAHUIO
Y4e0HOT0 TEXHOJIOTUIECKOT O
periaMeHTa: yaeOHo-
METOINYECKOE TT0co0me
/N.A babenko, A.C.5oOKoB,
b.H.baxeHos,
A.B.Kamesckuil.- UpkyTck :
Wzn-so UT'Y, 2020.- 80 ¢




CaMocrosTenpHast paboTa 00yJaroImXxcs V4eOHO-MeTOIEeCKOe
Cemect Haspanwue paszena, TeMbl c Barparsl |  OneHo4Hoe obecrieuenne
93 OKH o
P p ’ Bun camocrositenbHOM paboThI P BpEMEHU CpEeCTBO CaMOCTOATEIbHON PabOThI
BBITIOJIHCHU S
(gac.)

OOmmas TpyJJ0OEMKOCTb CaMOCTOSITEIBHON pabOoTHI 10 IUCIUIUIMHE (Jac) 77

Broaxer BpeMeHH caMOCTOATENbHON padoThl, MPeIyCMOTPEHHBI Y4eOHbIM IJIAHOM 61
JUISl JAHHOW M CIMIIJIMHBI (4ac)

KoHnTakTHas paboTa npu npoBeACHUN YUeOHBIX 3aHATUHN 110 AUCUUIUIMHE BKIIIOYAET B CEOs:
3aHSTHS JIEKIIMOHHOTO TUIA, J1a00opaTopHble pabOThI, IPYNIIOBbIE KOHCYIbTAIIMN, MHANBUIYyaIbHYIO pab0Ty 0Oydaroluxcs ¢ IpernojaBaTesieM.



Coaep:xkaHue y4eOHOTro MaTepuajia
Coaep:xkaHue pa3/iesioB U TeM TUCHHUILIMHBI

OO61mue BONMPOCHI XUMHYECKOH TEXHOJIOTHH

Ponmp m wmacmTaObl HWCHONB30BaHUS XHUMHYECKHX TIPOLECCOB B Pa3IMYHBIX cdepax
MaTCpruaJIbHOI0 IMPOU3BOACTBA. CI)IpbeBaSI N SHECPreTUYCCKad 621321 XUMHUYCCKHUX IMPOU3BOJCTB.
TenmeHniuun pa3BuUTHs TeXHOCPEpHl MW BO3pacraroliee 3HAYCHHE MPoOJIeM pecypco- u

SHEpProcOepekeHus, obOecrnedueHus Oe30MaCHOCTH  XUMHUYECKMX TMPOU3BOJACTB,  3alllUThI

OKpYKarollenl Cpeibl.

XuUMHUIeCcKoe MMPOU3BOACTBO KaK CJIOKHAA CHCTCMaA. OCHOBHBIE D3TaIlbl CO3JaHusd XUMHKO-

texHosiorudeckux cucrem (XTC).

OyHaMeHTanbHble  KpuUTepuun  3()(PEKTUBHOCTH  HCIOJIb30BAHUS CBIpb U
sHepropecypcoB B XTII. YpaBHenus OajiaHca MaTepHaTbHBIX MOTOKOB B TEXHOJIOTHYECKUX
cucremax. [lokazaTenu pacxoja pa3IUYHBIX BHUJIOB ChIPbs; OTHOCUTEIbHBIA BBIXOJ MPOIYKTA.
VYpaBHenust O6anaHca MOTOKOB 3Hepruu. OCHOBHbIE HANpaBlIEHUs MOBbIIEHUS 3()eKTUBHOCTH
UCIOJIb30BAHUS CBIPHEBBIX U IHEPrETHUECKUX pecypcoB. KOMIUIEKCHOE MCIOIb30BAHUE ChHIPBS.

9HeprOT€XHOHOFI/I‘ICCKI/IC CXEMbI U UX CYHIHOCTB.

XuMuyeckasi TEXHOJIOTUs U MaTtepuanoBeneHre. CoBpeMeHHasi CUCTEMaTHKa MaTepuaioB
[0 COCTaBYy, CBOMCTBaM M (DYHKIIMOHAJILHOMY Ha3HauYeHUI0. MaTepuaibl Kak BaKHasi KaTeropus
MIPOJIYKTOB XUMUYECKOM TE€XHOJIOTUU. BOCIIpOU3BOIMMOCTh CBOMCTB MaTepualioB KaK KiIoueBas
npobnema MmatepuanoBeneHus. DYHKIMOHAIbHBIE MaTepHalibl B XUMUYECKOW TEXHOJIOTHU:
KaTaJau3aTopbl, aAcOpOEHTHI, SJEKTPOIbl, MeMOpaHbl, ceHcopsl U Jp. IlapameTpbl HbIHE
MpUMEHSeMbIX (YHKIMOHAJIBHBIX MaTEpUajOB M MPOTHO3UPYEMBIE XapaKTepUCTUKU. Pecypc
(YHKIIMOHATBHBIX MATEPUAIOB — OJUH W3 BaXXHEHIIUX KPUTEPUEB WX HCIOJIb30BAHUS B
TexHojoruu. KOHCTpyKIIMOHHBIE MaTepHalibl Kak (aKTop, JUMUTHPYIOIIUNA MpUMEHEHHE
OKCTPEMATbHBIX (PU3MYECKUX BO3JCUCTBUNH B TEXHOJOTHU. XHUMHUYECKOE COMPOTHBIICHUE
METAJUTNYECKHX U HEMETAJNTMYECKHX MaTepuajoB. MeToabl 3allUThl METAIOB U CIUIABOB OT
Koppo3ud. OCHOBHBIE BHJIbI HEMETAIIIMYECKUX KOHCTPYKIIMOHHBIX MaTepuanoB. Poiab HOBBIX
MaTepuaaoB Tpu pa3paboTke APPEKTUBHBIX TEXHOJIOTHYECKHX CXeM U HHTEHCU(UKALUU

TEXHOJIOTUYCCKUX ITPOLECCOB.
Teopeanecmle OCHOBBI XUMHYECKOM TEXHOJIOTHH

MCM6paHHa$I TCXHOJIOTHA PA3ACIICHUA cMmecell BelecTB. PaBHOBECHBIE 1 KMHETHUECKHE

¢baxTopsl, onpenenstone 3pPEeKTUBHOCT, MeMOpaHHOTrO paszzeneHus. Mepapxuyeckas



CTPYKTypa COBPEMEHHBIX MEeMOpaHHBIX MaTepuaioB. KOHCTpyKuus MeMOpaHHBIX armaparos.
MHorocTyneHuaTele Kackalbl pa3feluTelbHbIX Monyieil. KomOuHupoBaHue MeMOpaHHBIX U

a/ICOpPOLIMOHHBIX MOTYIIEH.

[Ipobnema wmacmTabHOrO TepexoJa B XUMHYECKOW TEXHOJOTHMH TIPU peau3aliu
71a00paTOPHBIX MCCIIEOBAHUN B MPOMBIIUICHHOCTH. XUMHUYECKHE peakTopbl. OCHOBHBIC THIIBI

XUMHUYCCKHUX PCAKTOPOB, MPUMEPLI UX HCIIOJIb30BAHUA B TCXHOJIOTHUU BOXHEHIINX XUMHYCCKIX

IIPOJIyKTOB.

XMMHUKO-TEXHOJIOTUYECKUE MPOIIECChl KaK OOBEKT yrpaBieHHs. BXo/Hble U BBIXOJHBIE
MapaMeTpbl CUCTEMBI; TapaMeTPbl COCTOSIHUS, KOHCTPYKIIMOHHBIE U YIPABJISIOUIUE TapaMeTphl;
(YHKIIMOHAJIBHBIN ONEpaTop CUCTEMbI 3ajada BbIOOpa a/leKBaTHOM MaTeMaTUYeCKOW MOJENU U

napaMeTpru4ecKoi HACHTU(PUKAIINN 0OBEKTA.
CTpyKTypa U TeXHOJIOTHYeCKHe CXeMbl XMMHYeCKHUX POU3BO/JCTB

MacmTabsl MUPOBOTO TPOU3BOJACTBA BAXHEHIIMX TPYNI XUMHYECKUX MPOIYKTOB B
TOHHQ)KHOM U CTOMMOCTHOM BBIP@KE€HUH, YJIEIbHOM 3HEPronoTpedeHuu, CTOUMOCTH U CpOKax
CIIy>kObl OCHOBHBIX BHJIOB 000pynoBaHus. [IporHo3HbIe JaHHBIE O CBIPHEBOM OOECHEUYEHUU
KPYITHOMAacCIHITA0OHBIX IPOMBIIIEHHBIX XHUMHYECKUX IMPOLIECCOB, BKIIOYas MepepadoTKy
MEPBUYHBIX JHEPropecypcoB BO BTOPHYHBIC, MPOU3BOJCTBO METAUIOB U MOJUMEPHBIX
MaTepHuagoB, MUHEPAIbHBIX YI0OpEeHUH, cCepHOIl KUCIOTHI U T.7. OO1IMe cBeieHns 00 OCHOBHBIX

HCTOYHUKAX ITPOMBIIIJICHHBIX OTXOA0B U BBI6pOCOB, nux BOSZ[efICTBHe Ha OKPYXXaroHuiyro Cpecay.

CH0XHOCTh H MHOI'OBApHAHTHOCTE PCHICHUA 3aJadd CHHTE3a MW OINTHUMH3allUU
TEXHOJIOTHYECKON CXEMBI KPYIIHOI'O XMMHYECKOI'O IIPOU3BOJACTBA. HpI/IHHI/IH MHOFOCTaHHﬁHOFO
OCYHICCTBJICHHUA XUMHUYCCKOI'O Hp606p330BaHI/I${ HCXOOHOI'O ChIpbd B KOHCYHBIC IIPOAYKTBI C
ONTHUMAJIBHBIM BapbHUPOBAHUCM BJOJIb TPACKTOPHUHU IIPOLECCAa TEMIICPATYPbl U HABJICHUA, TOYCK
BBO/JIa pCarcHTOB U BbIBOAA MoOOYHBIX MMPOAYKTOB XUMHUYCCKUX npeBpameHI/Iﬁ, HCIIOJIBb30BaHUCM
BCIIOMOTI'aTCJIbHBIX pa60‘II/IX BECIICCTB CCIICKTHUBHOI'O ,Z[eﬁCTBI/ISI (KaTaJ'II/ISaTOpOB, a6C0p6eHTOB nu
T.I[.), OpF&HH?»B.LIPIGﬁ MCCTHBIX PCHUKIIOB MATCPHAJIbHBIX ITIOTOKOB. Bona kak CbIPbC U KOMIIOHCHT
XUMHUYCCKUX TIPOU3BOACTB; IPOLCCChI BOAOIMOATOTOBKH U TIOACUCTEMBI BOI[OO60pOTa B
MIPOMBIIIJIICHHOCTH. IToacucremsl KOHTPOJIA W YIPABJICHUA TCXHOJIOTHYCCKHUMU IPOUCCCaMU.

Buibl TEXHOIOTUYECKOTO aHANIM3a HA XUMUYECKUX MPEANPUITHSIX.
AHAJIN3 TEXHOJOTHYECKMX CXeM HEKOTOPbIX BaKHEH M X XUMHYECKUX IPOU3BOACTB
Texnonozus azoma

KiroueBoe 3HaueHHE TEXHOJIOTUHM CBSI3LIBAHHUS aTMOC(I)CpHOI" 0 a3oTa B NPOU3BOJACTBC

MpOAOBOJILCTBUA. CprKTypa COBPECMCHHOI'O MMPOU3BOACTBA aMMHAKAa U3 MIPUPOAHOIO ra3a:
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OCHOBHbIE ONOKM U CBs3u. [MOKOe WCIOJIb30BaHHE TETEPOTeHHBIX KaTajau3aToOpoB B
MHOTOCTYNEHYATOW CXeMe MPUTOTOBJICHHS M OYUCTKH a30TOBOJOPOAHON cMmecu. OcobeHHOCTH
IUPKYIALMOHHOM CXeMbl CHHTE3a aMMHaka; (U3UKO-XMMHUYECKHE OCHOBBI ~ BhIOOpa
ONTUMAIILHOW CXEMbI CHHTE3a aMMHUaKa; IpoQIINPOBaHUE TEMIEPATYphl IO BBHICOTE KOJIOHHBI

CUHTE3a. Y TUIM3aLMS «IIPOLYBOYHBIX» [a30B.

CTpykTypa ¥ OCHOBHBIE OCOOCHHOCTHM COBPEMEHHOW TEXHOJIOTHYECKON CXEeMBbI
MIPOU3BOJICTBA A30THOM KHCI0THI. PU3NKO-XMMHUYECKHE OCHOBHI U almapaTypHoe oQopMIIeHHE
MIPOIIECCOB CEJEKTHBHOTO KAaTAIMTHYECKOTO OKHCICHHSI aMMHUAKa, OKUCICHUS! OKCUIOB a30Ta U
ux abcopbunn. Cxempl KaTaTUTHUYECKOTO 00€3BPEKUBAHUS OTXOIAIINX ra30B. [IpuurHbI HU3KOM

AKCEePreTHIeckoil 3PPEeKTUBHOCTH MPOU3BOICTBA A30THON KUCIIOTHI.

[IpousBoacTBO HHMTpaTa amMMoHuMsl. Vcnosnb3oBaHuEe TEIUIOTHI HEUTpaJU3alHu.

[TpousBocTBO Kapbamma.

[lepcriekTHBBI OGMOTEXHOJIOTHH B peLIEHUH TPoOIeMbl (pUKcaluy a30Ta B IOYBaX.

Ilepepadomka ghocghopcooepicauiezo colpovs

Bunaet dochopconepxkamiero cwiphs: amatutbl U (HOCHOPHUTH, MUPOBBIC 3amachl U
OCHOBHBIE MECTOPOKJCHHUSA. Pa3niuns MUHEPAIOTHYECKOTO COCTAaBa U CBOWCTB, OTPEICIISIFOIINE
BBIOOp crocoba TexHoJornueckoi mepepaboTki. COBPEMEHHOE COCTOSIHHE IPOU3BOJICTBA U
notpebnenus ¢ochopa U pochopHBIX KHCIOT. DKCTpAaKIMOHHAs KHCIOTAa Kak OCHOBa
MPOU3BOJICTBA  MHUHEPAIbHBIX  YAOOpEHHHA. DIJIEKTPOTEPMUYECKUN  CIIOCOO  TMOJY4CHUs

anemMeHTapHoro gocdopa u repmudeckoit pochopHoit kucnotel. [lnasnensie hocdatsl.

OU3UKO-XMMUYECKHE OCHOBBI PA3JIOKEHUSI MPUPOIHBIX (BocdaTroB cepHOI, a30THOU U
docdopnoii kucnoramu. CocTaB M KOHLEHTpauus obpa3zyromeiica (ochopHOil KHUCIOTH B
3aBHCUMOCTH OT TEMIIEpaTypbl M CHOC00a pa3jOKEHHs amaTtuTa. BelaeneHue W yTUIM3anus

¢TopucThIX razon. bananc no ¢pTopy B mpousBoacTBe GochOpHON KUCIOTHI U yA0OpEHHA.

[Tpou3BOICTBO AKCTPAKIHOHHON (OCPOPHON KHCIOTHI U YAOOpEHUN — OCHOBHOM
MOTpeOUTEeNNh MHPOBOTO  TMPOM3BOJACTBA CEepHOM  KUCIHOTHL. COBpEMEHHOE COCTOSIHHE
MIPOU3BOJICTBA CEPHOU KUCI0Mbl W3 PA3IUYHBIX BUAOB CHIPhS (TMPUPOAHAS cepa, KOIYeIaH,
cepocoIepIKaIie OTXOASIINE Ta3bl IepepaboTKU MOTUMETAIUTHYECKUX PYII, Cepa U CEPOBOIOPOT

nu3 HC(bTCfI U IIpUPOJHOTO ra3a). q)OC(i)Ol"I/IHC — OTXO0A MNpOU3BOJACTBA BKCTpaKHHOHHOﬁ

11



¢bochopHOl KHCTOTHI — MOTEHIUATBHBIA UCTOYHUK CBHIPHSI [UIS MOJIYYCHHSI CEPHON KUCIIOTHI U

MOCTPOCHHSI 3aMKHYTBIX ITUKJIOB B IPOU3BOJICTBE yI0OPEHUHA.
Ilepepabomka negpmu

MupoBsble 3amacbl He()TH, OCHOBHBIE MOKA3aTENIM PAaCHPOCTPAHEHHOCTH U MOTPEOIEHUS
Heptn 1o crpaHaMm. OCHOBHBIE LeNeBbIE MPOAYKTH HedrenepepadoTku. IlepBuunbie u
BTOPUYHBIE TIpoliecchl HedrenepepaboTku. ['mybokas mepepaboTka HEPTH C HCMOIB30BAHUEM
KaTaJIUTHYECKUX IIPOLIECCOB — OCHOBA PECypcoCcOEpEKEHUs U TOJYyIEHHsI BHICOKOKAUECTBEHHbIX
MOTOPHBIX  TOIUIMB, CMa304YHbIX Macell U I[IHPOKOIO acCOPTUMEHTAa ChIpbi NS

He(PTEXUMHUYECKOTO U MUKPOOHOJIOTHYECKOTO CUHTE3A.

Katanutnueckuii KpeKUHT — BaKHEUIIUA MHOTOTOHHAKHBIA TEXHOJOTHYECKUN MPOLECC
nepepaboTku HEPTAHBIX (pakiuuii. XUMUYECKHE OCHOBBI IMPOIECCAa M IIEJEBBIC MPOIYKTHI.
MHoOTroBapuaHTHBIM COCTaB KEPOCHHO-TA30MJIEBBIX (PPaKIMii — OCHOBHOIO CHIpbA Ipolecca

KaTAJIMNTUYECKOTO KPEKUHTA U METOIBI €T0 MOATOTOBKH (THAPOOOECCEPUBAHNE U THIPOOUHNCTKA).

AJIOMOCHUJTUKATHBIE KaTalu3aToOpbl KPEKUHra (OT MPUPOIHBIX TVIMH JO0 COBPEMEHHBIX
[IEOJTUTCOICPKAIMX CHUHTETHYECKUX KaTaau3aTopoB). Poyib amopdHON anmroMOCHIMKATHOM
MaTtpullbl. CHUHEpru3M B CHUCTEME LIEOJIUT — MaTpulia. ['MOKOCTh mpolecca Mo ChIPhI0 3a CYET
L[EJICHANIPaBICHHOTO MOJIU(GUIIMPOBAHUS KaTaiu3aTopa (BBEJACHHE MATPUIbL, MOJU3APSIHBIX
KaTHOHOB, yAbTpacTaOMIN3aIMs), IPUAaHNE YCTOMUNBBIX MEXaHUYECKUX U THAPOMEXaHUYECKUX
CBOMCTB (MHKpocdepusaiusi, BBeAeHHEe OapuTOB U Imp.). M3MeHeHue CBOMCTB KaTaiu3aropa
(aKTUBHOCTH U CEJEKTUBHOCTH) B IIpoOllecCe KPEKWHra MU HEOOXOIUMOCTb pereHepaluu

KaTajinu3aTropa. Ponn IIPOLECCOB MACCOIIEPCHOCA B OCYIICCTBIICHNU KaTAIUTHYCCKOT'O KPEKHUHT'A.

DBOJIOLHUS TEXHOJOIMYEeCKOro oGopMIIeHHsI Mpolecca KaTaIUTUYECKOTO KPEKUHTa:
CTAIlMOHAPHBIN CIIOM KaTalu3aTtopa, MCEBIOOKIKEHHBIN CI0H MHUKpOochepHOro Karamuzaropa,
IBUOKYIIMICS CIOM TpaHy/lIMpPOBAHHOTO KaTalM3aTopa, JBMXKYIIUWCA CIOW IIApUKOBOTO
KaTajan3aTopa C COOCHBIM PACHOJIOKEHHUEM pEakToOpa U pereHepaTopa ¢ MHEBMOTPAHCHOPTOM,

KpekuHr B nudT-peaktope ¢ goxkurom CO B CO2 U ynaBIuBaHUEM CEPHHUCTHIX COCAMHEHUU B
pereneparope.
Ilpouszeoocmeo nonusmunena

Ceippe Uit mpomsBoactBa [ID. TexHonormdeckass cxemMa HOATOTOBKH CHIPbS  JUIS
npousBojcTBa [13. I[IpombinuienHoe nomydenue [19. CpaBHeHHE pa3IMYHbBIX TEXHOJIOTHUECKUX
cxem mnonydenuss I13. Ilomydenume IID Huskoi mIoTHOCTH. OCHOBHBIE OCOOEHHOCTH

TEXHOJIOTHYECKOM CXEMBI paI[HKaHBHOﬁ MOoJIMMEpU3AlIMU ITUJICHA IIPU BBICOKOM HOABJICHUH B
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ra3oBoii ¢aze B TpyOuarhix peakropax. llomydenume I1D BbicOkoOi TUIOTHOCTH. TexHOIOTHS

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

Xumnueckass Moaudukanus [19 kak MeTo[ MPOMBIIIJICHHOTO TOJXYyYeHHs TOJIMMEPOB C
MPUHIUINAIBHO HOBBIMHM JKCIUIYaTallUOHHBIMM CBOWCTBAMHU. XJIOPUPOBAHHBIA IOJMATUIIEH
(XII3). OcHoBHBIE B3KcIUTyaTallMoHHble cBoWicTBa XIID. IloHsTHe O KOMIO3UIIMOHHON
HeoaHopoaHoct  XIID. BrausnHue oOmero coaepkaHus Xjaopa M KOMIIO3UIIMOHHOMN
HeoaHopoaHoctH XIID Ha ero skcryaTallMOHHbIE CBoiicTBa. XJlopcyib(pUpoBaHHBIN
nonmuaTiieH  (XCIID). OcHoBHble 5kcmulyataninoHHble cBoiictBa XCIID. OcobenHoctu
pagukanpHOM peakiuu cyiabdoxiopupoBanus [ID B pactBope. MexaHW3Mbl BYJIKaHU3AINMH

XCIID. Okonoruueckre acneKkTsl mpousBojicTBa [10 u u3aenuii Ha ero ocHoBe.

3Jlel<mpoxumuuea<ue np0u3300cm ea.

OcHoBBI Tpo1iecca 371eKTpoan3a. bananc HanpsHKeHUs: U pacxo AMEKTPOIHEPTUH Ha AIIEKTPOIIU3.
Brixon mo Toky. MarepuanbHBIi M TEIJIOBOW OayiaHChl 3JekTponm3epa. OCHOBBI TEOPHH
MepeHoca HOHOB B pacTBOpax AJIEKTPOJIUTOB U B MeMOpaHax. Pacnipenenenue razoconepxaHus B
MEXAJIEKTPOTHOM MPOCTPAHCTBE. AHAIN3 BIMSHHUS HEOTHOPOJIHOCTEN pacrpeesieHus] Toka Ha

BBIXOJ] 110 TOKY MOOOYHBIX TPOIYKTOB.

[IpousBojcTBO XjOpa M KaycTUueckod coapl. Peakuuu Ha osmektpojgax. Twumbl
MIPOMBIIIJICHHBIX AJIEKTPOJIU3EPOB. DIEKTPOJIU3EPhl C TBEPIBIM KaTOAOM: nuadparMeHHBIM U
MeMOpaHHBII. DIEKTPOJIU3ep C PTYTHBIM KaTogoM. PeakTtop s pas3iioKeHHUs amaiblraMbl.
DReKTpoaU3ep AJS ANEKTPOIM3a PACIUIaBOB XJIOPHUI0B IIEIOYHBIX MeTaJUI0B. OCHOBHBIE CTAUU
MPOU3BOJICTBA XJIOpa M KayCTHUeCKOW conbl. DPU3MKO-XMMHUYECKHE OCHOBBI KOHICHCALIUU
KUJKOTO XJIOpa, XpaHEHHE U TPAHCTIOPTUPOBKA KUAKOTO XJopa. Ocyllka u nepekayka BoJA0poaa.
Brimapka u miuaBka KayCTHUECKOW COJbl. DKOJOTHYECKHe MpoOJIeMbl MPOU3BOJACTBA XJIOpa U

KaYCTHqGCKOﬁ COJbI.

HpOI/I3B0):[CTBO METAJJINYIECCKOIo aJIOMUHHUSA. SJIGKTpOJ'H/IT B IIPOU3BOJACTBC AJIIOMHUHUA.
AHO,Z[HHC N KaTOJHBIC PCAaKINU. Tunel u KOHCTPYKIIUH 3JICKTPOJIN3CPOB. AHOZ[HLIe 1 KaTOOHBIC

MaTepuajibl B IIPOU3BOACTBE aJIOMUHUA. Hp06neMa MaJIOM3HAIIIMBACMOI'0 aHoaa.

QHCKTPOXHMI/I‘ICCKI/IC MMPpOMU3BOACTB ApPYrux McETaJJIOB. OKOJIOTHYECKHE Hp06J'ICMBI

MMPpOU3BOJACTBA MCTAJIJIOB.
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IlepeyeHb ceMHUHAPCKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne /o

Ne paznena u HaumenoBanue naboparopusix | Tpymoemkocts | IIpaktuueckas [(OueHOYHbBIE dopMupyembie
(4acer) IIOATOTOBKA
TEMBI pabot CpencTBa KOMITCTEHITHH
JVCIIATUTAHBI
1 1.1 O6uwme 1. VcnipiTanue BBITIAPHON 6 6 Oryer, IK-6.1
BOIPOCHI YCTaHOBKH cobecenoBa | TIK-3,2
. MK-1.2
XUMHUYECKON 2. UccnenoBanue 6 6 U€ 10 OTYETY | [1K-6.1
TEXHOJIOTUHU TerI000MEHHHKA «TpyOa B
Tpyoe» 6 6
3. Onpeenenne KOPPO3UOHHON
CTOMKOCTH METAJJIOB 6 6
4., VccnenoBaHue CBOMCTB 6 6
KOMITO3UIIMOHHBIX MaTepUaJIOB
5. 3amuTa MEeTaioB OT
KOppO3Uu
2 1.2 6. M3yuenue ruapaBiuku Oryer, IK-6.1
Teoperndeckue KHIISIIETO CIIOS 6 6 cobecenoBan | IIK-3,2
IK-1.2
OCHOBBI 7. Onpenenenre KOHCTaHT U€ 10 OTYETY | [IK-6.1
XUMUYECKON (GMIbTPOBAHUS 6 6
TEXHOJIOTUU
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3 1.3 Crpykrypa u | 8. Texuuueckuii anainus u OTuer, I1K-6.1
TEXHOJIOTUYECKHE | TIOJATOTOBKA BOJIbI cobecenoBanue | I1K-3,2
IK-1.2
CXEMBI [0 OTYETY [IK-6.1
XUMHUYECKHUX
[IPOU3BOJICTB
4 1.4 Aranus 9. KoHTakTHBIN c1iocob Oruer, IK-6.1
TEXHOJOTUYECKH | MOJYYCHHUSI CEPHOM KUCIOTHI cobecenoBanue | I1K-3,2
IK-1.2
X CXEM 10. Kayctudukarus comoBoro 110 OTYETY IK-6.1
HEKOTOPBIX pacTBopa
Ba)KHEUIIINX 11. DneKTpoIUTHIECKOE
XUMHUYECKHUX MOJIy4Y€HHUE XJIOpa U €IKOTr0
MPOU3BOJICTB HaTpa

12. TTony4yeHue JIETKOTIIIaBKUX
CTEKOJ

13. I[Tony4yeHne KOMIO3UTHBIX
MaTepHaIloB

14. TTuponu3 HePTENPOIyKTOB

* Ha nabopatopnsle paboTel oTBOIUTCS /2 yaca. Kaxk1oMy CTyAeHTY npeaiaraeTcs HHAUBUAYaIbHbII Ha00p 1a00paTopHbIX padoT U3

npeaACTaBJICHHOI'O CIIMCKaA.
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Ilepeyenn TeM (BOIPOCOB), BLIHOCHMBIX Ha CAMOCTOSITEJIbHOE H3yYeHHe
(camocTosiTeIbHASA padoTa CTY/JAeHTOB)

Ne Tema 3anaHue dopmupyemas NAK

HEJI. KOMITETEHIIHS

2-6 | OOmue BOmpoCk [ToaroroBka u | [IK-1 IK-1,2
XUMHAYECKOH manucanue otuéros | I1K-3, ITK-6 I1K-3.2
TEXHOJIOTHH I1K-6.1

7-9 | Teoperuueckue [ToaroroBka u | [IK-1 IK-1,2
OCHOBBI manucanue otuéros | I1K-3, ITK-6 I1K-3.2
XUMHAYECKOH I1K-6.1
TEXHOJIOTHH

1-2, | Ctpykrypa u [Toaroroska u | [IK-1 IK-1,2

9-10 | TexHOJIOrHYECKHE manucanue otuéros | I1K-3, ITK-6 I1K-3.2
CXEMBI XUMHYECKHX I1K-6.1
TIPOU3BOJICTB

3 Anamms Iloaroroska u | IIK-1 I1K-1,2
TEXHOJOTUUECKUX Hanucanue otuéros | I[1K-3, [TK-6 [1K-3.2
CXEeM HEKOTOPBIX ITK-6.1
BaXKHEHUTITIX
XUMHAYECKUX
ITPOU3BOJICTB
4.4 MeToanuyeckne yKa3aHUsl M0 OPraHU3alUM CAMOCTOATEIbHONH PadoThI

CTY/1€HTOB

CamocrositensHass  paboTa

CTYJICHTOB,

CBs3aHHas1 C

HOATOTOBKOM OTYETOB IIO

BBITIOJIHEHHBIM J1a0OPAaTOPHBIM padOTaM, 3aKpeIrIeHHeM TEOPETUYECKOro MaTepuana B BUIC

peIICHM 3a4a4 U IIOAINOTOBKH K CEMHHapaM, IIPpOBOAUTCA BO BHCAYJUTOPHOC BPEMA.

2.
3.

4.

Cmpykmypa omuema no 1abopamopHou pabome:
1. Ilenb paGoTHI.

TeOpeTI/I‘IeCKaﬂ qacCThb.

Brimmonnenue paCUYCTHBIX, l"pa(i)I/I‘IeCKI/IX H KOHTPOJIbHBIX 38.I[aHI/II71 B COOTBCTCTBHUH C

MCTOANYCCKUMHU YKA3aHUAMHU K KaH(,HOﬁ pa60Te.

BriBoJ (Ha OCHOBE MOJIy4YE€HHBIX PE3YIILTATOB).
MeTtouyeckre peKOMEHAALMHY 110 BBIMOJIHEHUIO U 00pab0TKe IKCIEPUMEHTATbHBIX JAHHBIX O

K70l jabopaTtopHoil paboTe omucaHbl B MeToaudecknx pekomennamusx: Kpon, Banepwii

AnexcannpoBud. Xumuueckas TexHosorus [Teker] : yue6.-meton. mocobue / B. A. Kpon, b. B.

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

bubnuorp.: c. 142.
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V. Y'-IEBHO-METO}IH‘J ECKOE U HH®OPMAIIMOHHOE OBECHIEYEHUE

AUCITUILTAHBI (MOAYJIST)

a) QeaepalbHbIE 3aKOHET i HOPMATHBHEIE JOKYMEHTE! (IIPH HAIHYHH)
TOJIOXXEHHUE O TEXHOJIOTAYECKIIX PETJIAMEHTAX [IPOU3BONCTBA
[IPOAYKITUU HA TIPEJIIPUSITUSIX XUMUYECKOI'O KOMILJIEKCA

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

6) ocHoBHAx THTepaTypa

i,

Kpon, Banepuit AntexcaHnpoBHY, XMMHYECKas TEXHOIOIHS [Texer] : yue6.-meTox,
noco6ue / B. A. Kpow, B. B. Tumoxwus : WipxyTckuit roc. yu-T. - Upkytek : Man-so U Y
2006.- 145 ¢. : . ; 21 cm. - bBubmworp.: ¢. 142.

Pexomennarmiu mo namicanmio yaeroro TEXHOJIOTHYECKOI'O periaMenTa: yuebHo-
MeTo/Inueckoe nocobue /M. A Babenxo, A.C.bo6xos, B.H.Baxenos, A.B.Kamesciuit.-
Upkyrex : M3p-so UT'Y, 2020.- 80 c.

Beckos, B. C. O6mas xumudeckas TexHONOM s [Texer] : yae6. ans crym. Bysos, 06y4. 1o
AMM.-TEXHOJIOL. HAND. MOArOTOBKH OakKanaBpoB W aumyiomup. crer. / B. C. Beckos, - M.

- Axanemknura, 2006. - 453 ¢. : mi. ; 22 cu. - (YueOnuk uis By30B). - BuGnmorp.: c. 446.
- ISBN 5-94628-149-6.

Marapni, PoMen 3enuxorud. TeopeTnueckue ocHOBLI XMMHYECKUX MTPOLECCOB
nepepaboTku nedT | IneKTpoHHbL pecype] : yueb. nocobue ans cTym. By30B, o0yy. mo
cren. 3925002 "Xum. Texnonorns nepepaboTku Hedtu mraza" / P. 3. Marapuu. - 3BK. -
M. : Vuusepcuter, 2009. - 281 ¢. - Pexcuym Aoctyma: 943 "bubmrorex”. - Heorpamuy.
nocryn. Marapun, Pomen 3enuxosuy. T COPETHYECKHE OCHOBBI XUMUYECKHX IPOIIECCOB
nepepaboTky HedTH [ DMeKTpOHHbIH pecype] : yaeb. nocobue Lis crya. By308, 06y4. 110
coen. 3925002 "Xum. Texaonorus nepepaboTku Hedrr w rasa” / P. 3. Marapuu. - DBK. -
M. : Vuupepcurer, 2010, - 281 c. - Pesxum JIOCTYI1a: DIeKTPOHHbIM YHTAllbHEIH 341
"Bubimotex”. - ISBN 978-5-98227-679-7.

B) JONOTHUTE TbHAS JTATEPATYpa

T

2:

Octposckuit, [ernanuit Mapkosny. Meroms: ONTUMHU3ALMA XUMHKO-TCXHOIOTHYECKHX
TIPOIECCOB [INeKTPOHHEI pecype] : yueh. mocobue / I, M. Ocrposcknit. - DBK. - M. :
Yumeepcurer, 2007, - 425 c¢. - Pexav JAOCTyTa: BNeKTPOHNEIA YATANBHEBIH 3a)1
"Bubnuotex". - ISBN 978-5-98227-343-7.

Hemosa, Thionmuia MuxaitiorHa. Bochars METATIOB - HOHOOOMEHHHKH IIpH NTyGoKOM

O9HCTKE COJleld : yueb.-meton. mocobue / JI. M. JTumosa, T, Y. CmupnHos ; MpkyTckuii

roc. yH-T. - Mpkytck : M3n-so UT'Y, 2009, - 96 ¢. : un. ; 20 cu. - Bubmiorp.: c. 81-96.

I') CIIHCOK aBTOPCKMX MEeTO/IMIECKUX paspaboTok:

J1) 0a3El JAHIBIX, HH(OPMAIHOHHO-CIIPABOYHEIE M IOHCKOBBIE CHCTEME | PN A

Pexomermanuy no Hanucanmio y9e0HOr0 TEXHOTOrUUYECKOTO pernameHTa: y4ebHo-
Metomnyeckoe nocobue /M.A Babenko, A.C.Fo6kos, b.H.Baxenor, A.B.Kamescimii.-

UpxyTek : U3n-so UT'Y, 2020.- 80 ¢. i Coero STy

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. MaTepI/IaJIbHO-TeXHH‘IQCKOC o0ecrneuyeHue AUCHHUIIJIMHBI?

[Momemennss i TpOBeNeHHWs]  JIGKIMOHHBIX W JIAOOPAaTOPHBIX  3aHATHH,
YKOMIUIEKTOBAHHbIE HEOOXOJMMBIM 000pyJOBaHMEM, NpUOOpHON 0a30lf M peakTUBaMH, a
UMEHHO:

- ayIUTOpPHH, OCHANICHHbIE MYJIbTHMEIUHHBIMH CPEICTBAMH, [UIS TPOBEACHUS
ayTUTOPHBIX M MpakTuyeckux 3aHatuil (aya. 402, 426, 303); ayn. 5, 402, 426 obGopynoBaHbl
mynbTuMenuitHbiMU  ipoekTopamu (INFocus IN 105 (3D Ready)), HacTeHHBIMH SKpaHaMH,
HoyrOykamu Samsung NP 300T5A-A0FRU;

- nmaboparopuble mpakTukymbl (aya. 416 204), ocHaIIeHHBIE  CJIEIYIOIIHM
000pyI0BaHUEM

No  HammeHoBaHme (KOMIIBIOTEPHBIC KJIACCHI, AyauTopus, KOJTUYECTBO
n/m  ydeOHbIe 1abopaTtopun, 000PyI0BaHKE) YCTaHOBOK
1 VYyebnas maboparopust 6 kopmyc, 416 ay.
2 VYyebnas maboparopust 6 kopnyc, 204 ayn
3 YcTaHoBKa AJIs KCCIIEIOBAHUS KOPPO3ZUOHHOM CTONKOCTH

METAaJIIOB 6 xoprmyc, 416 ayn, 1T,
4 YcTaHoBKa Ui U3y4eHHsI B3BEIICHHOTO CJI0S IUCIIEPCHBIX

MaTepuaioB 6 xopmyc, 416 ayn, 1mT.
5 YcTaHoBKa 715 U3y4eHUs poIiecca IEKTPOXUMHUECKOTO

XPOMHPOBAHUS M 3l ThI METAIJIOB OT KOPPO3UHU
POMUP pp 6 xopmyc, 416 ayn, 1mT.

6 YcraHoBKa JUIs OTIpeieJICHUsI KOHCTaHT (GUIbTPOBaAHUS 6 xopmyc, 416 ayn, lmr.
7 YcTaHoBKa JUIsl HCCIIEQBAHUS IIPOIIECCOB TEINIOOOMEHA B 6 kopyc, 416 ay, 2uir.

TEIIO0OMEHHUKE «TpyOa B TpyOe»
8 YcTaHoBKa AJIS UCCIIEIOBAHUS MPOLIECCOB ANEKTPOIUTUIECKOTO

MOJIYYEHUS XJI0pa, BOJOPOJa U €IKOro HaTpa 6 xopmyc, 416 ayn, 1.
9 VYcraHoBKa JU1sl U3y4EHUs ITPOLIECCa BBIITAPUBAHUS 6 xopryc, 416 ayx, 1.
10 ngceTKa(?nOBKa JUISL U3y4EHHUS TIPOLIECCA IOJTyYEHHs IETKOIUIABKUX 6 xopyc, 416 ays, 1.
11  VYcranoBka it U3y4eHHs Mpoliecca MPOU3BOACTBA CEPHOI

KHCJIOTHI KOHTAaKTHBIM CIIOCOOOM 6 xopmyc, 416 ayn, 1mT.
12 VYcraHoBka A u3ydeHUs mpoiiecca KayCTU(UKAIUU COJJOBOTO

pacTBopa

13 YcraHoBKa 715 KCCIIEIOBAaHUS IIPOLIECCa BOIONOATOTOBKHU U 6 xopmyc, 416 ayz, 1mr.

BBITNIOJTHCHUSA TCXHUYCCKOT'O aHaJIn3a BOJBI
14 YcTaHoBKa 1 UCCIEIOBAHUS mponeccoB Npou3BOJACTBA
MOJIMMEPKOMITIO3ZUTHBIX MATCPUATIOB

6 xopmyc, 416 ayn, 1mT.

6 xopnyc, 204 ayx, 1 mT
15  VYcraHoBKa a1 UCTIBITaHUS TOJUMEPKOMIIO3UTHBIX MaTepuanoB 6 kopmyc, 204 ayn, 1 it
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VI1l. OBPASOBATEJIbBHBIE TEXHOJIOI'MHU

B npouecCce MU3yUCHUA AUCHUILIMHBI «MeTamnueckass CBSI3b. XHMHUS METaJUIOB)
HCIIOJIB3YIOTCA KaK TpaJUuIIUOHHBIC, TaK KW HWHHOBAIWOHHBIC TCXHOJIOTMHU, AKTUBHBIC M
HWHTCPAKTUBHBIC MCTOJbI U q)OpMBI O6y‘~I€HI/I$II TEXHOJIOT'UA O6”I)$ICHI/IT€JH)HO-I/IJ'IJ'IIOCTpaTI/IBHI)IX
OoOCYXJIEHHI ¢ DJeMEHTaMH MpPOOJEMHOTO W3JIOKEHHS, TEXHOJOTHA NPO(ecCHOHATBHO-
OPUEHTHUPOBAHHOTO OO0Y4YEHHUs, JEKIUHU, KOHTPOJIbHBIE U JabOopaTopHble pabOThl, CEMUHApHI-
KOJUIOKBUYMBI, DPa300p KOHKPETHBIX CHUTyalluid, pELIEHHE CUTYal[MOHHBIX 3a]ad, pELICHUE
TEMATHYCCKUX XUMHWNYCCKHUX 3a1a4.

AxmusHvie gpopmul 06yuenus. Ha mabopaTopHBIX 3aHATHUSAX, KOTOPBIE COCTABJISIOT OoJiee

MOJIOBUHBI OT KOHTAKTHOW pabOThI, KaXIblii CTYIECHT BBIMOJHSIET JIA0OPATOPHYIO padoTy
MHIuBHAyabHO. Takoil BHA OpraHu3anuu OOy4eHHUsI CIOCOOCTBYET MPUOOPETEHHIO HABBIKOB
CaMOCTOSITEJILHOTO BEJIEHUS YKCIIEPUMEHTAIBHBIX padOT, MPAKTUYECKUX HABBIKOB OOpaIlleHUs U
paboThl C pa3TUYHBIMH XUMHUYECKMMH BEIIECTBAMH U JIa0OPATOPHBIM OO0OPYJIOBaHUEM,
M3MEPUTEIIbHOW  amnmaparypod, OpraHu3alud METOJUKH  OKCIEPUMEHTAIBHBIX  paboT,
COCTaBJICHUS MPOTOKOJIOB OTYETOB XUMHUYECKUX HSKCIIEPUMEHTOB, a TaKKe MPAKTUYECKOTO
TIOJTBEPIKICHUS] TEOPETUUYECKUX TOJI0KEHNUN OOIIe M HEOPraHWYECKONW XUMHUU O CBOMCTBAaX M
MOBEJICHUH HEOpPraHWYecKnX BemecTB. [10AroToBKa OTYETOB MO KakJI0HM jJabopaTopHOil padoTte
dbopMupyeT yMEHHE TIPOBOJWTH TEPBUYHBIN aHAIU3 pPE3YJbTaTOB C YYETOM 3aKOHOB |
3aKOHOMEPHOCTEH, (HOPMYITUPYEMBIX B paMKax OOIIel 1 HEOPTraHUIECKON XUMHH, TIPEICTABIISATh
pe3ynbTaThl OMBITOB U PACUETHBIX Pa0OT, TPaMOTHO ()OPMYIIUPOBATH BHIBO/IBI.

VIll. OHEHOYHBIE MATEPHUAJIBI VIS TEKYLIEI'O KOHTPOJIA A
IMPOMEXYTOYHOU ATTECTAIIUU

Ouenounnie MmaTepuaabl (OM):

OneHOYHBIC MaTepUabl TEKYIIEro KOHTPOIS (GOPMHUPYIOTCS B COOTBETCTBHH C
[Tonoxxennem o GamipHO-perTuHroBoil cucteme ®I'bOY BO «UT'Y». HaznaueHue omeHOYHBIX
CPEJICTB TEKYIIEro KOHTPOJIS - BEISIBUTH Y 00yJaromuxcsi COPMUPOBAHHOCTh KOMITCTCHIIHIA:

MarepuaJibl AJ1s NPOBeAeHUS TEKYIIEr0 U MPOMEKYTOUYHOT0 KOHTPOJISI 3HAHU I
CTY/I€HTOB:

[TpuMepHBIit TepeueHb MPOU3BOACTBEHHBIX IPOIECCOB I COCTABICHHUS TEXHOIOTHUECKUX
periiaMeHTOB.

|. [Ipou3BOICTBO HEOPTAaHMYECKUX COSAMHEHUN 1 MaTeprasoB

1. NaOH u Cl,

2.NauCl,

3. H2SO4

4. Al (99%)

5. Cona

6. Si
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7. Xuzaxoe cTexno

8. beproneroBa conb

9. MunepasnbHble y10OpeHUs: B ACCOPTUMEHTE
10. «benu3Ha»

11. llemenT

I1. ITpon3BOACTBO OpraHMYECKUX COEAMHEHUI U MaTEpPUAJIOB
. HeGenenas nemroinosa

. benenas nemntonosa

. [lonuaTuieH BBICOKOTO JaBJICHUS

. [lonuaTHEeH HU3KOTO JaBJIEHUS

. [TonmuBUHUIXIOPHUT

. [lomuyTrnentepedranar

. MetaHnon (13 cuHTE3 rasa)

© N o O BB W N P

. M'maponu3Hbie MPon3BOACTBA (METAHOI, dTaHOJI, Gypdypos u ap.)
10. CuHTEeTHYECKHE MOIOIIIHE CPEACTBA
11. VIckycCTBEHHBIE M CHHTETHUECKHE BOJIOKHA

12. TTonumepHbIe MaTepUaIbI

I11. Pa3noe
1. Merannu3anus MOBEpXHOCTH (IEKOPATUBHBIC, 3aIIIUTHBIC U JIP. IIOKPHITH)
2. IlepepaboTka 0TX010B, coaepxamtux Pb, Hg u mp.
3. [TepepaboTka MpUPOTHBIX HCTOYHUKOB YTJIEBOJOPOIHOTO CHIPhS
- HePTh
- TA30BBIH KOHAEHCAT
- KAMEHHBIN yrojb

4, (DapMaI_[eBTI/ILIeCKI/IC nperaparsl 1 OMOJIOTUYECKN aKTUBHBIE I[O68.BKI/I

11.4. OueHouHble cpecTBa ISl IPOMEXKYTOUHOM aTTeCTalluy - SK3aMEH.

NPUMEPHBINA NEPEYEHb BOITPOCOB K 9K3AMEHY.

1. HpI/IMCHeHI/IC MCTOOOB TCOPHUU HOI[O6I/I$I K U3YUYCHUIO XUMHUKO-TCXHOJIOTUYCCKUX ITPOUCCCOB.
TeopeMa HO,I[O6I/I$I. KpI/ITepI/II/I HOI[OGI/IH. Hcnonp3oBanne aHamu3za pa3MepHOCTCﬁ npu
OMPpCACIICHUHN YUCCIT HO,Z[O6I/ISI.
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2. T'mppomexanmdeckue mpouecchl. OCHOBBI THIpaBIUKH. (OCHOBHBIE XapaKTEPUCTUKU
JBUKCHUS JKUIKOCTe. OCOOCHHOCTH mepeMeIieHus xkuakocreid. O0mue CBeACHUsS 0 HACOCaX.
OcHoBHBIE MapamMeTpbl HacocoB. [lopmiHeBbIe W THEHTPOOEKHBIE HACOCHL. JlocTomHCTBA U

HEAOCTAaTKH 3THX BUJA0OB HACOCOB.

3. ®dusnueckue cBoicTBa XuaKOoCcTed. YpaBHeHue bepuymmm. OceBble, pOTAIMOHHBIE U APYTHE
CHelHMalIbHbIE TUIBI HacOCOB, /JOCTOMHCTBA M HENOCTAaTKU 3TUX THUIIOB HAacocoB. CpaBHEHUE U

BbI0OP. OOIAaCTH IPUMEHEHUSL.

4. Tlepememenne ra3oB. OcobenHoctu npoiecca. Kommnpeccopusie MammHbl (001IH€ CBEACHHS).
Tunsl U OCHOBHBIE MapaMeTpbl KOMIIPECCOpPHbIX MamuH. llopmiHeBble M 1EHTPOOEKHbIE

KOMITIpeccopsl (MoApoOHO). JIOCTOMHCTBA U HETOCTATKH 3TUX TUIIOB KOMIIPECCOPOB.

5. Ilepememnienne u cxatue ra3oB. OcoOeHHOCTH Tpoliecca. PoTalMoHHbIE, OCEBBIE, CTPYITHbIE
KomIipeccopsl. BakyymHbie Hacochl. JIOCTOMHCTBA M HEAOCTATKH 3TUX THIOB KOMIIPECCOPHBIX

MannH. CpaBHeHue 1 Bbi6op. O01acT MpUMEHEHUS.

6. OcHOBBI TeruIonepeIayn. YpaBHEHHE TEIUIOBOTO OanaHca. TermonpoBogHOCTh. KoOHBEKIHSL.

Jlyueucnyckanue. KoxxyxotpyOHsie TeruiooomMeHHrkr. CpaBHeHHE U BEIOOD. [IpuMenenue.

7. YpaBHeHus nepenauu teria. [loBepXxHOCTHBIE TETNIOOOMEHHUKH (OPOCUTENBHBIE, TOTPYKHBIE,
CHUpajbHble U JPYrHe THUIBI TEIIO0OOMEHHUKOB). CpaBHEHHE U BBIOOpP MOBEPXHOCTHBIX

TEIJI00OMEHHUKOB 3THX THUIIOB.

8. CnocoObl HarpeBaHHs W OXJaXJEHHUsA. PereHepaTWBHBIA U peKyNepaTUBHBIN TEIIOOOMEH.

CMmecuTenbHbIe TEINI000MEeHHUKHU. BpIOOp 1 cpaBHEHHE TEIJIO0OMEHHOI anmaparyphbl.

9. Bemapusanue. O61ue cseneHusi. CriocoObl BeIapuBaHUs. Y CTPOMCTBO BBIMAPHBIX aIlllapaToB
co cBOOOAHOM HUpKyIsALuuel. JJoCTOMHCTBA U HEAOCTATKU BBIIIAPHBIX aIlllapaToB cO CBOOOIHOMN

LUPKYJIALUECH.

10. Beimapeble ammapatbl ¢ €CTECTBEHHOM wnupkynsauuend. OOmme cBeAeHUs. YCTPOUCTBO
BBIMIAPHBIX allapaToB C ©CTECTBEHHOW IMpKynsiuued. JlocToMHCTBA W HEJOCTaTKHU.

IIpumeHeHue.

11. BeimapHsle anmaparsl ¢ IPUHYIUTETbHON HUPKYIALKEH U MJICHOYHbIE BHITIAPHBIE alllapaThl.

Z[OCTOI/IHCTBa 1 HECJOCTATKH 3TUX THUIIOB allllapaToOB. MHOFOKOpHYCHBIC BBIITAPHBIC YCTAHOBKH.

12. VcrpoiictBo Hacamo4Hbix U OapOoTaxkHbIX abcopOepoB. PacnpummBatomue abcopOephl.
CpaBHeHue M BBIOOp TepeyrcleHHbIX abcopOepoB. [lecopOrus. Cxembl aOCOpOLMOHHBIX

YCTaHOBOK.
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13. Bwibop oskcrparenta. JuddepeHnmanibHO-KOHTAKTHBIE JKCTPaKTOphl. JlocTOMHCTBA U
HEJOCTAaTKA J3TOT0 THUMNA OKCTPAKTOPOB TIO CPABHEHUIO C JpyruMu Tunamu. Cxembl

HKCTPAKIIMOHHBIX YCTaHOBOK. CpaBHEHHE U BBIOOD.

14. AncopOums. OOmmue CBeACHHS. YCTPOWCTBO ancopOepoB. Cxembl  ancopOIMOHHBIX

nporieccoB. CpaBHEHHE 1 BBIOOP Pa3IMYHBIX THIIOB aacopoepoB. decopOmms.

15. JIBuxeHue XKHAKOCTEH M ra3oB uyepe3 3epHUCTHIM maTepual. [lceBmookmxeHnue TBEPAOTO
3€pHUCTOTO Marepuaiia. ['miapaBiiMka «KUIAIIETO cios». [IpruMeHeHHe MCeBAOOKMKEHHOTO

cocTosiHus. Anmaparypa.

16. Ilpocras meperonka. OTaHUUs MPOCTOM MEPETOHKU OT pekTudukanuu. CrieraabHble BHIIBI

neperoHku (o6miue npeacrasiaeHus). [leperonka c mapom (moapoGHO).

17. CneunanbHble BUIBI NMEPETOHKH (OOLIME MpeacTaBiIeHUs). DKCTPAKTUBHAsS U a3€0TPOIHAs
neperoHku (moapoOHo). IlpuMenenue s3TuX BUIOB MNEperoHKU. MouieKynspHas IMeperoHka

(moipo6HoO).

18 Pextudukanusa. OOmme cBeacHus. OCHOBHBIE CBOWCTBA JKUAKOCTEH H WX TapoOB.

[Tepunoanuaeckas pexTudukamus (MoapoOHO). YCTPOUCTBO PEKTU(DHUKAITMOHHBIX allapaToB.

19. Pextudukanusa. Otauyusi peKTHPUKAIHK OT MPOCTOr meperoHKkd. OCHOBHBIE CBOMCTBA
KUIKocTed W ux mapoB. HemnpepwsiBHas pektudukanus (moapooHo). Ee otnuuus ot

nepuoauieckoi pekTupukanuu. CxeMbl peKTU(PHUKAIIMOHHBIX YCTAaHOBOK.

20. IIpousBoacTBo cepHHCTOrO Traza. Buabl cepocopepxaiero cbipbs. [leun nmnst oOxwra
CynbGUIHBIX Py, dJIeMEHTapHOM cepbl. [leuyn ¢ MCeBIOOKMKEHHBIM CJIOeM, Ul O0XKura
KPYITHOKYCKOBOTO U MBUIEBHIHOTO KojJueqaHa. Vcrmonapb30BaHUE OTXOMAALIUMX Ta30B IBETHOU
METAJUTyprul M TEIJIOBBIX D3JEKTPOCTAaHIMM, cepbl U CEepoBOAOpOJa MpuU mepepadboTke

CEPHUCTBIX HEPTEH.

21. DusMKo-XMMHYECKHE OCHOBBI M CXEMBbl KOHTAKTHOIO CII0c00a IIPpOU3BOJCTBA CCpHOﬁ
KHCJIOTBI; PABHOBCCHBIC W  KHHCTHYCCKHUC YCJIOBHUA IMPOLECCA, KaTaJIM3aTOPHI. Hy’TI/I

HHTCHCH(bHKaHHH CCPHOKHUCIIOTHOTO IMMPOU3BOACTBA. HpI/IMeHeHI/IC KHCJIOpO/Ja 1 NaBJICHUA.

22. TexHonorus cBs3aHHOrO a3ota. CuHTe3 aMmuaka. CriocoObl MOJIYUYCHUSA a30TOBOI[OpOI[HOI>i
cmecu. OduncTKa Ta3o0B. KaTaJ’II/ISaTOpLI CHHTE3a aMMHaka. TeXHOJOormdyeckas cXeMa CHHTE3a

aMMUaKa 1pu CpCaAHEM NAaBJICHUU.

23. HpOI/I3BO,Z[CTBO a30THOM KuCnoThl. OKHUCICHHE aMMHaKa M OKHCIOB a3oTa. Pu3MKo-

XUMHUYCCKHUE OCHOBBI TCXHOJIOTHYCCKOTO IpoHecCa OKUCICHUSA aMMHaKa. HpI/IMeHCHI/Ie
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KHCI0po/a, naBiaeHus. OcCOOEHHOCTH Mpoliecca KOHLIEHTPUPOBAHUS a30THOM KUCIOThl. ObnacTu

MMPHUMCHCHUSA KUCIIOTHI.

24. TIpon3BoACTBO HUTpaTa aMMOHMA. DU3UKO-XUMUYECKUE YCIIOBUS Mpolecca. Vcnoias3oBanue
Teruia peakuuu. TexHojorndeckas cxema. MeToapl ymydmieHus (pU3HUECKUX CBOWCTB HUTpATa

AMMOHUS.

25. MuHepanbHbIE COJIM B CEIICKOM XO3siiicTBe. MuHepanbHble yHOOpeHHS U UX
knaccupukamusa. [Ipou3BoacTBO KanuiHBIX cojeil. DIoTalMOHHBIE MPOIECCHl, TATYpPIHs.

[Tpon3BOACTBO XJIOPUCTOTO KANWSI U3 CHIIBBUHHTA.

26. IlpousBoncTBo (ochopHBIX ymnoOpeHmid. Buabl u riaBHBIE MecTOpoXIeHHs (ochaTHOTO
ceIpbsi. KucnotHble mporeccsl nepepadotku ¢pocdatHoro cbipbs. VX CyIIHOCTD U NEPCIEKTHUBBI.
IIpousBoacTtBo  mpocroro  cynepdocdara.  DU3MKO-XUMUYECKHE  OCHOBBI  IIpoIiecca.

TexHonmoruueckasi cxema Mpou3BOJICTBA TPOCTOTO cynepdocdara.

27. TlpomsBoactBo maBoiHOTO cymepdochata. DUINKO-XHMHYECKHE OCHOBBI Ipollecca

HPOU3BOJICTBA JBOIHOTO cynepdocdara. TexHoIOrnIeckas cxema MpoU3BOJICTBA.

28. Tlpom3BojcTBO 3KCTpaKIMOHHOW (ochopHO KHUCTOTH. DHUBNKO-XUMUYECKHE OCHOBBI
mporiecca IMPOU3BOJICTBA IKCTPAKIHMOHHONW (ochopHO KuCHOTH. TexHoJIoTrHYecKas cxema

npon3BoicTBa. OCOOCHHOCTH TOJIYICHHS KOHIIEHTPUPOBAHHOU (PoChHOPHOI KHCITOTHI.

29. Tepmuueckue MeToAbl TepepaboTku (ochaTHOTO CHIPhS. YCTPONCTBO SIEKTPOTICUCH.
DnekrporepMHuuecKkoe noxydeHue pocpopa. PU3NKO-XUMHUECKHE OCHOBBI IIPOIIECcCa MOTydeHHUS
dbocdopa uz npupoansix docdaron. [lepepadboTka docdopa B dhochopubie u nmoaupochopHbIe

kucnothl. [IpousBoactBo docdara aMMoHMsI, HUTPOAMMO(POCOB U HUTPOAMMO(DOCKH.

30. DneKkTpoXUMHUYECKHE IPOU3BOJCTBA. TEOpPETHUECKHE OCHOBBI DJIEKTPOJIM3a COJIEBBIX
pacTBOpoB M paciuiaBoB. [Ipou3BoACTBO Xjiopa, BOJOpPOAAa M €AKOTo HaTpa auadparMeHHBIM

MeToI0M. DUBNKO-XUMHYECKHE OCHOBBI QJICKTPOJIM3a paCTBOPOB XJIOPUCTOI'O HATPUS.

31. Ponb HedTH B 3HepreTuueckoM Oanance cTpanbl. 3anackl Heptu. Mectopoxaenus. CocTaB u
cBoiictBa Hedreil. Ilogroropka Hedtn K mepepaboTke. DPU3MUECKUE CIOCOOBI MEpepabOTKU
HepTu. Ilpsmas armocdepHo-BakyymHas neperonka Hedtu. I[IpoaykThl mHeperoHKn M uX

CBOMCTBA.

32. Tepmuueckue cnocoObl nepepabotku HedTu. Tepmuueckuil KpeKHMHr He(TEHpOaYKTOB.
MexaHu3M KpekHHra. TeXHOJornuecKkas cxeMa TepMUYECKOro KpeKuHra. [IpoayKThl KpeKuHra u

ux cBoiictBa. [Iupomms HeprenpoykToB. YcnoBus nupousa. [IpoayKTsl.
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33. Xumuueckue cnocoObl nepepaboTky HedTenponykroB. Karamurudeckuii KpekuHr. Gusuko-
XHMMHYECKHEe OCHOBBl mpolecca. Karamm3atopsl.  YciaoBHs — KpekuHra.  IIponykrTel
KaTaJHTHYCCKOIO KpEKHHIra H HUX CROMCTRA. nOJ'Iy"-ICHHC BBLICOKOOKTAHOBLBIX TOIJIMB H
YIJICBOJOPOIHOIO CBHIPhs A HeTeXMMHYECKOH MpoMBNmIenHocTy. IIpomecchl pugpopMuHra.

IMnarhopMuHn

34. Cocrap u cBo#icTpa ApeBecuHBl. Crioco0bl nepepaboTky APeBECHHEL [HIPOIH3 IpeBecHHEL.
ITpoxyxTel rugponusa. Ceipee. [loaroroBka ApeBecuHbl K nepepaborke. YCIOBHS THAPOIM3a

JpeBecHHBL. Vcrons3yeMble anmapaThl. DKOJIOTHYECKUE MPOGIeMBbL.

35. CocraB u cBoiicTBa OpeBeCcHHEL [Ipow3BosicTBO Temmono3sl. Coipee. I[loaroroska
IpeBecHHBI K Tiepepaborke. Cynpdarseiii u Cymb(QUTHBLI COCOOBI NONYYEHUS LELIFOJIO3bL.
Bapounble kucnoTh. YenoBus Bapk# ApeBecHHLI. Crocobbl MOBBINCHAS KauecTBa IEJUTEOIO3EL.

ITpobneme! nepepaboTku OTXONOB IPOM3BOACTEA EITIONO3EI

36. TexHonorus NPOU3BOACTBA ANIOMHOMSA. OUIMKO-XHMHYECKHe OCHOBEL OpOIECcCa.
XapakTepHCTHKA W IOJITOTOBKA CHIPBS. TEXHONOTHYECKHMe CXeMBI Npom3BouxcTBa. Croco6sbl
BOCCTAHOBIECHHS AMIOMHHMA HX IOCTOMHCTBA M HEHOCTAaTKH. [IpobieMsl nepepaboTKu OTXOHOB
POM3BOACTBA amoMHHMS. CriocoObl paGuHUPOBAHUS ATIOMUHUS (SIEKTPOXUMUYECKHE, METOL

30HHOM NIaBRKH, HCTONB30BaHHE CYOTaIOTEHUIOR).

Pﬂorqumx:
A e KA, X¥M. HayK, JOLEHT A.B. Kamepckmit
K
- KaHJ. X¥M. HayK, JOLEHT B.H. Baxenos

ITporpamMma cocTaBTeHa B COOTBETCTBHH ¢ TpeGoanusmu ®IOC BO u c yuerom
pexomenganuii [TOOIT o HanpaencHuio u npoduo moarotosky 04.03.01 — «Xumusy,

ITporpamMma paccMOTpeHa Ha 3aceaHuy Kadeapslo0HIeH 1 HEOPraHuYECKOi XUMHUH
«13» mag 2021 ., mpotokon Ne 6. '

3ag. kabegpoit e /A. YO. Cadporos/

Hacmoawasn npoepamma, He mooicem buimb sas(jpous'eedeua HU 6 Kakou (hopme bes
N
npeosapumenbHo20 RUCOMEII020 PA3PEULCHUS KADeOPbl-paspatomuuxa npozpammol.
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