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l. Henn 1 327024 IMCHUTIHHBL:

ObweobpasosamenvHas yenb: W3y4eHHE OCHOBHBIX INPHUHIMIIOB pa3pabOTKU XHUMHUKO-
TEXHOJIOTHYECKUX TMPOLECCOB M HMX HHXKeHepHOro odopmieHus. Ha ocHoBe wu3yuyeHHS
3aKOHOMEPHOCTEH MPOTEKaHMs IPOLIECCOB PAcCMaTPUBAIOTCSI METOJMKHU pacyeTa OCHOBHBIX
XapaKTePUCTUK XUMHUYECKOTO ITPOIEecca, METOIOB BHIOOpA PallMOHAIBHBIX CXEM IPOHM3BOJCTBA
3aJJaHHOTO IPOAYKTa, METOJbl BbIOOpAa TEXHOJOTUYECKUX PEKUMOB, 00ECIEUUBAIOIINX
ONTUMAJbHBIE 3HAUEHUs IOKa3aTeled XMMMYECKHX MPOLECCOB, aHaliu3a U  OLEHKU

3¢ (HEKTUBHOCTH MTPOU3BOJICTBA.

PCZS’GMGCZ}OWLZ}I yeib: PasBUTHE Yy o6y11a101111/1xcs[ CTPEMJICHUA K CaMOPa3BHUTHUIO,

MTOBBIIIEHUIO KPYyro30pa 1o BOIPOcam U3y4yaeMoi JUCIUIUINHBIL.

Bocnumamenvnas yenv: BOCIUTAHHUE OCO3HAHMWSA COLMAIBHONH 3HAYMMOCTH CBOEH
npodeccun U HEOOXOJUMOCTH OCYUIECTBICHUS NMPOQPECCHOHATBHONW NESATEIbHOCTH Ha OCHOBE

MOPAJIBHBIX U ITPABOBBIX HOPM.

3aoaua oucyuniunvl COCTOUT B TOM, YTOOBI HAYYUTh CTYIEHTa 000CHOBAaHHOMY TOJIXOY K
BBIOOPY MeETO/la MOJYYEHHsS XUMHUYECKOTO IMPOAYKTa C YYEeTOM MEpOINpHSITHI MO OXpaHe
OKpYy>Karolleil cpebl Ha 0a3e 3HAHMM, MOJYYEHHBIX paHee MPU W3y4YEeHUH €CTECTBEHHOHAYUHBIX

JUCHUIIIINH U 3H3HHI>1, IMOJTYUYCHHEBIX ITOCJIC YCBOCHUA JUCHUITIINHBI.

1. Mecto aucuuniudbl B cTpyktype OIIOII BO:

JlucuumianHa OTHOCHUTCS K 0a30BbIM AUCIHUIUIMHAM 00s13arenbHoi yactu (b1.0.27).
CoBpeMeHHasi XMMHYECKask TEXHOJIOT U 0a3upyeTCs Ha O CHOBHBIX IMOJIOKCHUSAX XUMUH,
YCBOGHHBIX CTYICHTaMH B IIPOIIECCE U3yUEHHUS 3TOTO TIpeaMera B mkoiie. Kype Xumudeckas
TEXHOJIOTHsI UMeeT (PyHAAMEHTAIbHOE 3HAYEHUE B CTAHOBJICHUU CHEIMATNCTA IIUPOKOTO

HpO(bI/IJ'IH " OIIUPACTCs Ha CICAYIOINHUC ITPEAIICCTBYOINNEC JUCHUITIIINHBI:
HCOPraHHM4CCKasa XuMu:i,
OpraHn4ecKasg XuMus,
AHAJIMTHYCCKasa XUMUI,
(I)I/BI/ILIGCKEIH XHUMHUA,

xumusa BMC.



[Ipouecc

OCBOCHHUA AUCHUIIINHBI

TPEGOBaHI/Iﬂ K pe3yJibTaraM 0CBOCHUSA TUCIHUIIJIMHBI:

HampaBiieH Ha (OPMUPOBAHHE KOMIICTCHIUH

(anemenToB cienyoomux komierenuuit) B coorsercteur ¢ ®I'OC BO u OIl BO no manHomy
Hanpasnenuro noocomosxu 04.03.01 «Xumusy, npoghuns: meopemuueckas u NPUKIAOHASL XUMUSL.

Hepeqeﬂb IJIAHUPYEMBIX PE3YJIbTATOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPAMH TOCTHKCHU S KOMIIETeHIM I

Komnerenuus HNuaukaropsl PesyabTarsl 00yuenust
KOMIIETeH NI
OIIK-1 Cnocoben WNIK onk-1.2 [pennaraer 3HATh. METOJBl COCTaBICHUS W
AHAJIM3UPOBATh U WHTEPIPETALUIO pemenus YpaBHEHUI
MHTEPIPETUPOBATH pe3yibTaToOB COOCTBEHHBIX | MAaTEPUAIIBHOTO M TEIJIOBOTO
pe3yapTaThl XUMUYECKHAX 9KCIEPUMEHTOB M pacyeTHO- | 0alaHCOB OCHOBHBIX IIPOLIECCOB,
JKCIIEPUMEHTOB, TEOPETUYECKUX paboT C ONIpeNeeHUsT JBUKYIIEH CHIIBI,

HaOIOIEHNH U U3MEPEeHU

HCITOIb30BAaHUEM
TEOPETUYECKUX OCHOB
TPaUIIMOHHBIX U HOBBIX
pa3aesioB XUMUHU

pacdyera CKOPOCTH TMPOIECCOB, a
TaKkKe  HAa3HAYCHHWE,  MPUHIUI
YCTPOUCTBA U PabOThI, OCHOBHBIE
XapaKTEPUCTUKH W ONTUMAJIbHBIE
YCIOBHUS paboThI TUIIOBBIX
anmapaTtoB W BCIIOMOTATEIILHOTO
000pyIOBaHNS; OCHOBHBIE
TTPHHIIAITBI OpraHu3aIuu
XMUMHYECKOTO TPOU3BOJCTBA, €ro
epapxuiecKon CTPYKTYPHI,
METO/bI OICHKUA 3()PeKTUBHOCTH

MIPOU3BOJICTBA, oOmue
3aKOHOMEPHOCTH XUMHYECKUX
MPOIIECCOB; OCHOBHBIE

XUMHYECKHE ITPOU3BOJICTBA.
YMeThb: MOJIroTaBINBaTh OOBEKTHI
UCCIICIOBAHUS, TIPOBOIUTH
AKCIIEPUMEHTAIbHBIC
UCCIICIOBAHUS IO 33J[aHHOM
METO/IuKe, paboTaTh Ha
arrmaparype, IpuMeHsIeMOH B
XUMHUYECKHX UCCIICIOBAHUSX,
pacCUYUTHIBATh OCHOBHBIC
XapaKTePUCTUKU XUMHUYECKOTO
nporiecca, BEIOUpaTh
palMOHATIBHYIO CXEMY
IPOM3BOJICTBA 33IAHHOTO
NPOJYKTa, OLIEHUBATh
TEXHOJIOTUIECKYIO

3¢ hEKTUBHOCTH TPOU3BOICTBA,
HIOJIB30BAThCS CIIPABOYHON H
Hay4YHO JINTEpaTypOH 10 BCEM
pasaenaM AUCIHILIHHBL,
OCYIIECTBIIATH TUIIOBBIC
THJIPOJMHAMHUYECKHE, TETUIOBBIE,
MacCcOOOMEHHBIE PaCUETHI.
BiageTh: HaBbIKAMU IPUMEHEHHS




TEOPETUUYECKUX OCHOB MPHU
CUHTE3€ U UCCIIEI0BAaHUI
HEOPraHUYECKUX U OPraHUuYECKUX
00BEKTOB U paboTe ¢
pPacTBOPEHHBIMU B BOJIE U
OPraHUYeCKUX PaCTBOPUTEIIAX
BEILIECTBAMH 110 TOTOBBIM
METOJIUKaM, METOAaMH
ompeieJICHUs] ONTUMAIBHBIX U
palOHATBHBIX TEXHOJIOTUYECKUX
peXUMOB paboThl 000PYIOBaHUS;
METOJJaMH aHajIn3a

3¢ HeKTUBHOCTH PabOTHI
XUMUYECKUX TTPOU3BOJICTB;
OTIpeIeTICHUS] TEXHOJIOTUYECKUX
ToKa3aresen npoiuecca.

OIIK-2 Cnocoben
MIPOBOJIUTH C COOTIOIEHUEM
HOPM TEXHUKH
0E€30IIaCHOCTH XHUMHUYECKUI
IKCTIICPUMEHT, BKITIOUAs
CUHTE3, aHAJIU3, U3yUCHHE
CTPYKTYPBI U CBOMCTB
BEIIIECTB M MaTepPHAJIOB,
HCCIIEIOBAHKE MPOIECCOB C
WX y4acTHUEM

WK onk-2.1 PaboTaet ¢
XUMHUYCCKUMHU BCIICCTBAMHAU
¢ coOIOIeHneM HOPM
TEXHUKH 0€30I1aCHOCTH

MK ornik-2.2 IIpoBoaut
CUHTE3 BEIIECTB U
MaTepuagoB pa3HOM
IPUPOABI C
HCIIOJIb30BAaHUEM
MMEIOIIMXCS METOJIUK

3HaTh: MpaBUIa H HOPMBI TEXHUKH
0e30macHOCTH Mpu paboTe ¢
XUMHYECKHUMH PEaKTHBAMU U
buznyeckuMu nMpudopaMu.
YMeTh: IIOAroTaBINBaTh 00BEKTEI
JUTSL CHHTE3a, TTPOBOJIUTH
IKCIIEPUMEHTAIBHBIN CHHTE3 TT0
3aJlaHHON METOJIMKe, paboTaTrh Ha
amnmnaparype, NpuMeHsIeMOU B
XUMHUYECKHX UCCIIEIOBAHUSAX.
Bnagers: HaBbIKAMU NIPOBEACHUS
XUMHYECKHX IKCTIEPUMEHTOB MPHU
CUHTE3€ BEUIECTB M0 TOTOBHIM
METOUKaM.

OIIK-6 Cniocoben
MIPEJCTABIATh PE3YIbTaThI
cBOEH pabOThI B YCTHOH U
MUCbMEHHOM popme B
COOTBETCTBUH C HOpMaMU U
MpaBUJIAMH, TPUHATHIMH B
npodeccuoHaNIbHOM
co00I11IECTBE

N Konxe.1 ITpencraBnsier
pe3yabTaThl padOTHI B BUJIE
oT4YeTa Mo CTaHAAPTHOMN
dbopmMe Ha PYCCKOM SI3BIKE

NJIKomnxk-6.4 ToToBUT
MIPE3CHTAITHIO 10 TEME
paboThI ¥ MPEACTABIAET €€
Ha PYCCKOM M aHTJIHICKOM
SI3BIKAX

3HaTh: MpaBuia COCTABICHUS
IIPOTOKOJIOB OTYETOB XUMHUYCCKUX
OTIBITOB, IPUMEHSTH OCHOBHBIC
3aKOHBI XMMHH ITPH 0O0CYKICHUH
MOJTyYCHHBIX PE3YJIbTaTOB,
[TOJATOTOBUTE OTYET O
BBINIOJTHCHHOM padoTe.

YMeTb: peacTaBUTh pPe3yIbTaThl
OTIBITOB M PaCYETHBIX paboT
COMIacHO TPEOOBAHUAM B JTAHHOM
001aCcTH XUMUH.

BJagern: HaBLIKAMU
MPEICTABICHUS PE3YIETAaTOB
COOCTBEHHBIX HayYHBIX
U3BICKAaHUI B KOMIIBIOTEPHBIX
ceTsiX U uHGOPMAITMOHHOM
Hay4YHO-00pa30BaTEIbHON Cperie.







IV. COAEP) KAHME U CTPYKTYPA JUCHUIIJINHBI
TpyroeMKOCTb TMCHUILUIMHBI COCTABJIsIET 6 3a4eTHBIX eTUHUL, 216 yacoB, B TOM uncJie 1,25 3a4eTHBIX eAUHMI, 45 YacoB Ha IK3aMeH.
®opMa NPOMeKYTOYHOMN ATTECTALMHU: 3aUém, IK3AMEH.

4.1 Conepsanue IMCHUMILIMHBL, CTPYKTYPHPOBAHHOE 110 TEMaM,
¢ YKa3aHUeM BH/A0B Y4eOHbIX 3aHATHI 1 OTBEJEHHOI0 HA HUX KOJINYeCTBA aKaJeMHYeCKUX YaCcOoB

Buapr yue6HO# paboThI, BKIIFOYAsi CAMOCTOSITEHHYIO padoTy
00yJaromuxcst U TpyI0eMKOCTb
(B "acax)
DOpMBI TEKYILIETO
o g KOHTPOJIS
= KonrakTHast paboTa mpero1aBaTelis ¢ 00yJaronuaMucs ts) YCIIEBAaEMOCTH;
Paznen quctumianHbl/ TEMBI 3 )
No /it g g« dopma
3 S [IPOMEKYTOYHOM
= aTTecTaluu
JlaGopaTopHble U MpaKTHYECKHE 3]
= (no cemecmpam)
3aHATHA 3
Jlexuun kep/ 5
1 W3 nux KOHCYJIBTallN 3
Bcero gacos IPaKTHYECKast =
IIOATOTOBKA @)
O01mme BONPoOChbl XMMUYECKOM Hposepka oTuetos 1o
1 m P 7 ) 24 24 4 JIP, npaktrueckue
TeXHOJIOT U
3aJJaHus, CCMHUHAPBI
Teoperuueckue 0CHOBbI Hposepka orietos no
2 P . 7 8 18 18 3 JIP, npaktrueckue
XMMHMYECKOH TeXHOJI0TuHI
3aJ]aHus, CCMHUHAPBI
CTpyKTypa U TeXHOJIOTHYeCKHe [TpoBepka 0TYETOB IO
3 CXeMbI XUMHYECKHUX 7 2 6 6 2 JIP, npaktnueckue
NPOU3BOJACTB 3aJJaHus, CEMHUHAPBI




AHAJIN3 TEXHOJOTHYEeCKHX CXEM
HEKOTOPLIX BasKHeH M X

IIpoBepka 0TUETOB 1O
JIP, npaktnueckue

4 XMMHMYECKHX NPOU3BOJCTB. 2 3aJlaHusl, CEMMHAPBI
Texnonozusa azoma
AHaJIM3 TEXHOJIOTMYECKHX CXeM IIpoBepka 0TYETOB 1O
HEKOTOPBIX BAaKHEH M X JIP, npaktnueckue
5 XMMHMYECKHX MPOU3BOJCTB. 5 3aJlaHusl, CEMUHAPBI
Ilepepabdomka
docgopcooepirrcauiezo coipvs
AHaJIM3 TEXHOJIOTHYECKHUX CXeM ITpoBepka 0TYETOB O
HEKOTOPBIX BAaKHEH M X JIP, npaktnueckue
6 XHMUYECKHX MPOU3BOICTB. 6 6 2 3aJJaHusI, CEMHHAPHI
Ilepepabomka negpmu
AHAJIN3 TEXHOJIOTHYECKHUX CXeM IIpoBepka 0T4ETOB MO
7 HEKOTOPBIX BAaKHEH M X ) ) 5 JIP, npaktnueckue
XHMHUYEeCKUX NIPOU3BOACTB. 3a/laHUsl, CEMUHAPbI
Ilpou3eodocmeo nonusmunena
AHAJIM3 TEXHOJOTHYECKUX CXEM IIpoBepka oTueTOB MO
HEKOTOPbIX BaKHEH M X JIP, npaktnueckue
8 XHMHUYEeCKHX MPOU3BO/CTB. 18 18 6 3aJIaHusI, CEMUHAPbI
Inekmpoxumuueckue
npouszeoocmaa.
AHAJIN3 TEXHOJTOTHYECKHX CXeM IIpoBepka oTueTOB MO
HEKOTOPbIX BaKHeH M X JIP, npaktnueckue
9 XHMHUYeCKUX NIPOU3BOJACTB. 4 3a/laHusl, CEMUHAPbI
IIpou3BOACTBO METAIIHYECKOTO
AJTHOMHHHS.
[IpoBepka periameHnra,
10 Cocmaenenue u 3amiuma 34 3aluTa pernaMenTa
peziamenma
11 3auéT, 3K3aMeH 45 3ader, 3K3aMeH




Hrtoro yacos

] 3 | 7

72

| 61

B paboueii npoecpamme no oucyuniune npu 8blnoIHeHUU 1AOOPAMOPHBIX pabom npeoycMompeHa RPAKmu4ecKas no020moeKa 6 6U0e GblNOIHEHUs

OMOENbHBIX BUO08 PAOOM, CEA3AHHBIX ¢ OYOyWell NPOhecCUOHATbHOU OessMeNbHOCMbIO.

4.2 Tlnan BHeayI[HTOPHOﬁ CaMOCTOATEIbHOM paﬁDTI)I Oﬁy‘lalOIIlI/IXCH o JTMCHUIIJIMHE

Cemectp

HasBanue pasnena, Tembl

CamocTtosTenbHas pabota o0yJaronmxcs

Bun camocrositenbHOI paboTh

Cpoku
BBITIOJIHCHU ST

3arpatbl
BpEMEHU
(dac.)

OneHoyHoe
CPEIICTBO

Y4eOHO-METOIUYECKOE
obecrieueHue
CaMOCTOSATENHHON PabOTHI

O01mme BOIpPochbl XMMHUYECKOM
TEXHOJIOTHH

Hamnucanne otueToB

CeHts0pb -
nexkabppb

IIpoBepka
otyeToB YO

Kpon, Banepuit
AnexcaHapoBud. XUMHUYECKas
texHonorus [Teker] : yue0.-
Mmerof. mocobue / B. A. Kpow,
b. B. Tumoxun ; Upkyrckuit
roc. yH-T. - Upkyrck : 3a-Bo
UI'y, 2006. - 145 c. : ni. ; 21
cM. - bubnuorp.: c. 142,

Teopernueckne 0CHOBBI
XNUMHYECKOH TEeXHOJIOTHH

Hammcanwne otueToB

CeHts0pb -
nekabpb

IIpoBepka
otuetoB YO

Heoprannueckas xumus :
Kpomn, Banepuit
AnexcanapoBud. XUMH4ecKas
texHonorust [Tekcr] : yue0.-
Mmerof. mocobue / B. A. Kpow,
b. B. TumoxuH ; Upkyrckuit
roc. yH-T. - Upkyrck : U3a-Bo
Hry, 2006. - 145 c. : un. ; 21
cM. - bubnuorp.: c. 142.




Cemectp

HaszBanue paszeina, Tembl

CamocrositenbHas paboTa 00yJaronIxcst

Bun camocTosiTenbHOM paboThI

Cpoku
BEITIOTHCHHS

3arpatbl
BpeMEHU
(dac.)

OuenovHoe
CPEICTBO

Y4eOHO-MeTonuIecKoe
obecrieueHne
CaMOCTOSITENbHOM paboThI

Crpykrypa n
TeXHOJIOTHYeCKHe CXeMbl
XMMHMYECKHX MPOU3BOJACTB

Hanwucanue otueToB

CeHTs10pb -
nexkabppb

IIpoBepka
otuetoB YO

Kpon, Banepuit
AnexcaHapoBH4. XHUMHYECKast
texHomorus [Tekcr] : yueO.-
Metoa. mocodue / B. A. Kpom,
b. B. Tumoxun ; Upkyrckuii
roc. yH-T. - Upkyrck : U3a-Bo
HUry, 2006. - 145 c. : un. ; 21
cM. - bubmuorp.: c. 142.

AHAJIN3 TEXHOJTOTHYECKHX
CX€M HEKOTOPBbIX BaKHEH M X
XMMHYECKHX MPOU3BOACTB.
Texnonozua azoma

CocraBneHue periaMeHTa, ydacTHE B
3alUTe PErIaMeHTOB

CeHts0pb -
nexkabppb

3amura
pErJIaMeHTOB

ITomoxxenmne o
TCXHOJIOTHUYCCKUX
pernameHTax
MIPOU3BOJICTBA IIPOIYKIINU
Ha IPENIPUATUIX

XUMHUYCCKOTO KOMIIJICKCA
(Ne 02-35/234 or 28 anpenst
2000 1.)

Pexomenganuu 1o HaImMcaHuio
yueOHOr0 TEXHOJIOTHYECKOT0
periiaMenTa: yd4eOHo-
METOIMUECKOE I10codre
/N.A . Bbabenko, A.C.5o0koB,
b.H.baxeHoB,
A.B.KameBckuit.- IpKyTCK :
Uzn-Bo UI'Y, 2020.- 80 ¢




Cemectp

HaszBanue paszeina, Tembl

CamocrositenbHas paboTa 00yJaronIxcst

Bun camocTosiTenbHOM paboThI

Cpoku
BEITIOTHCHHS

3arpatbl
BpeMEHU
(dac.)

OuenovHoe
CPEICTBO

Y4eOHO-MeTonuIecKoe
obecrieueHne
CaMOCTOSITENbHOM paboThI

AHAJIN3 TEXHOJIOTMYECKHX

CX€M HEKOTOPbIX BaKHeH M X

XHMHUYEeCKUX MPOU3BOJCTB.
Ilepepabomka

docgopcooepirrcauiezo coipvs

CocrapieHue perilaMcHTa, y4aCcTuc B
3a10UTC PECrIIaMCHTOB

CeHTs0pb -
nexkabppb

3amura
pErIaMeHTOB

ITomoxxenue o
TCXHOJOTHUYCCKUX
pernameHTax
MIPOU3BOJICTBA IIPOIYKIIUU
Ha IPENIPUATUIX

XUMHUYECKOTO KOMIIJIEKCA
(Ne 02-35/234 or 28 anpens
2000 1.)

PexoMeHaIiu mo HarMCaHUo
yueOHOr0 TeXHOJIOTUYECKOT0
pernaMenTa: yueOHo-
METOANYECKOe TTocodue
/1.A.babenko, A.C.bo6koB,
b.H.baxeHos,
A.B.Kamesckuii.- UpkyTck :
Uzn-so UI'Y, 2020.- 80 ¢

AHAJIN3 TEXHOJOTHYEeCKHUX

CXeM HEeKOTOPBIX BAKHeH M X

XMMHMYECKHX MPOU3BOJCTB.
Ilepepabomka negpmu

CocraBneHue periaMeHTa, ydacTHE B
3alUTe PErIaMeHTOB

CeHts0pb -
nekabpb

3amura
perIamMeHToB

[Tonoxenue o
TEXHOJIOTHYCCKUX
periraMEeHTax
IMPpOU3BOJACTBA ITPOAYKIIUHN
Ha NpEApUATHUIX
XUMHUYECKOT'O KOMIIJIEKCa
(Ne 02-35/234 or 28 anpenst
2000 1.)
PexomeHnnamuu 1o HaIMcaHUIo
y4e0HOT0 TEXHOJIOTHIECKOT O
perizaMeHTa: yaebHo-
METOINYECKOE TT0COo0HE
/1.A.Babenko, A.C.boOKOB,
b.H.baxeHnos,

A.B.Kameckuii.- UpkyTck :
Wza-Bo UT'Y, 2020.- 80 ¢




Cemectp

HaszBanue paszeina, Tembl

CamocrositenbHas paboTa 00yJaronIxcst

Bun camocTosiTenbHOM paboThI

Cpoku
BEITIOTHCHHS

3arpatbl
BpeMEHU
(dac.)

OuenovHoe
CPEICTBO

Y4eOHO-MeTonuIecKoe
obecrieueHne
CaMOCTOSITENbHOM paboThI

AHAJIN3 TEXHOJIOTHYECKHX
CXeéM HEKOTOPBIX Ba:KHeH M X
XHMHUYEeCKUX MPOU3BOJCTB.
Ilpouszeoocmeo nonusmuniena

CocrapieHue periraM€HTa, y4d4aCTuc B
3a10UTC PECrIIaMCHTOB

CeHTs0pb -
nexkabppb

3amura
perIaMeHToOB

ITomoxxenue o
TCXHOJOTHUYCCKUX
pernameHTax
MIPOU3BOJICTBA IIPOIYKIIUU
Ha IPENIPUATUIX

XUMHUYECKOTO KOMIIJIEKCA
(Ne 02-35/234 or 28 anpens
2000 1.)

PexoMeHaIiu mo HarMCaHUo
yueOHOr0 TeXHOJIOTHYECKOT0
pernaMenTa: yueOHo-
METOANYECKOe TTocodue
/1.A.babenko, A.C.bo6koB,
b.H.baxeHos,
A.B.Kamesckuii.- UpkyTck :
Uzn-so UI'Y, 2020.- 80 ¢

AHaJIN3 TEXHOJIOTHYECKHUX
CXeM HEeKOTOPBIX BAKHeH M X
XMMHMYECKHX MPOU3BOJCTB.
Inexmpoxumuyeckue
npouszeoocmaea

Hamucanne otueToB

CeHts0pb -
nekabpb

IIpoBepka
otueToB YO

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




Cemectp

HaszBanue paszeina, Tembl

CamocrositenbHas paboTa 00yJaronIxcst

Bun camocTosiTenbHOM paboThI

Cpoku
BEITIOTHCHHS

3arpatbl
BpeMEHU
(dac.)

OuenovHoe
CPEICTBO

Y4eOHO-MeTonuIecKoe
obecrieueHne
CaMOCTOSITENbHOM paboThI

AHAJIN3 TEXHOJTOTHYECKHX
CX€M HEKOTOPbIX Ba’KHEHIIMX
XMMHUYECKHX NIPOU3BOJACTB.
IIpousBoacTeo
MeTaLJINY€eCKOr0 aJJIOMHHHUSA.

CocrapieHue perilaMcHTa, y4aCcTuc B
3a10UTC PECrIIaMCHTOB

CeHTs0pb -
nexkabppb

3amura
pErIaMeHTOB

ITomoxxenue o
TCXHOJOTHUYCCKUX
pernameHTax
MIPOU3BOJCTBA IIPOIYKIIUU
Ha IPENIPUATUIX

XUMHUYECKOTO KOMIIJIEKCA
(Ne 02-35/234 or 28 anpens
2000 1.)

PexoMeHaIiu mo HarMCaHUo
yueOHOr0 TeXHOJIOTUYECKOT0
pernaMenTa: yueOHo-
METOANYECKOe TTocodue
/1.A.babenko, A.C.bo6koB,
b.H.baxeHos,
A.B.Kamesckuii.- UpkyTck :
Usn-80 UT'Y, 2020.- 80 ¢

Cocmasnenue u sawuma
peciamenma

Cocmasnenue u sawuma
pezciramenma

Hos6ps-
nekabpb

34

3armura
peraamMeHToB

[Tonoxenue o
TEXHOJIOTHYCCKUX
periraMEeHTax
IMPpOU3BOJACTBA ITPOAYKIIUHN
Ha NpEApUATHUIX
XUMHUYECKOT'O KOMIIJIEKCa
(Ne 02-35/234 or 28 anpenst
2000 1.)
PexomeHnanuiy 1mo HanmMucaHuIo
y4e0HOT0 TEXHOIOTUIECKOT O
perizaMeHTa: yaebHo-
METOINYECKOE TT0COo0HE
/1.A.Babenko, A.C.boOKOB,
b.H.baxeHnos,
A.B.Kameckuii.- UpkyTck :
Wza-Bo UT'Y, 2020.- 80 ¢

OO0m1ast TPYIOEMKOCTh CAMOCTOATENBHOM PabOTHI IO AUCITUILITHHE (Fac)
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CamocrositenbHas paboTa 00yJaronIxcst

y‘le6HO-MeTOI[I/I‘leCKOG

C Haspanue paszena, TeMbl c Barparel | OrneHo4Hoe obecrieucHHe
emec B . OKH 7
P pasiena, Bun camocrositensHOM paboThI P BpEMEHU CPEJCTBO CaMOCTOATENLHOMH PaboThl
BBITTIOJIHCHU S
(dac.)
BroskeT BpeMeHH caMOCTOSITeJIbHON PadoThl, MPeIyCMOTPeHHbIH y4eOHbIM MJIaHOM 61

JUIsSl JAHHOW TMCIMIIJIMHBI (Yac)

KonraxrHast paboTa npu npoBeeHNN y4eOHbIX 3aHATHH 110 AUCHUIUIMHE BKIIIOYAET B CEO0sI:

3aHSTHS JIEKLIMOHHOTO THIIA, JIabopaTopHbIe paOOThl, TPYNIIOBbIE KOHCYIBTALUU, HHANBUAYAIbHYIO pa00Ty 0O0ydYaroUIMXCs C MPENoiaBaTelieM.




4.3 Conepixanue y4eGHOro MaTepuasa
Conep:xanue pa3iesioB M TeM JUCHUIIHHBI
1.1 O6ume Bonpochl XMMHYECKON TEXHOJIOTHH

Ponmp m wmacmTaObl HCHONB30BaHUS XMMHUYECKHX TIPOIIECCOB B pa3M4YHBIX cdepax
MaTepHagbHOro mpousBoacTBa. ChIpbeBas W dHEpreTHyeckas 0aza XMMHUYECKHX MPOU3BOJICTB.
TenneHnuu pa3BUTHS TEXHOCPEpbl W BO3pacTalollee 3HAYCHHE MPOOJIeM pecypco- u
sHeprocOepekeHus, oOecredeHus Oe30MacHOCTH XUMHUYECKHX IPOU3BOJICTB,  3aIIUTHI

OKpYKaIOIIEH Cpeapl.

XuUMHUYEeCKoe MPONU3BOACTBO KaK CJIOXKHasA CHUCTEMaA. OCHOBHBIE ATallbI CO3a4aHusd XHMHKO-

texHonorudeckux cucrem (XTC).

OdyHnamMeHTanbHble  KpuTepuun  3ddeKTHBHOCTH MCIIOJIb30BaHUS CBIppSl U
sHepropecypcoB B XTII. VpaBHeHus Oamanca MaTepHAIBbHBIX MOTOKOB B TEXHOJOTUYECKHX
cucremax. Ilokasarenu pacxoja pa3iMUYHBIX BUJOB ChIPbsS; OTHOCHTENBHBIM BBIXOJ MPOAYKTA.
VYpaBHeHus OanaHca MOTOKOB »Hepruu. OCHOBHbIE HaNpaBiieHUs MOBbBIMICHUS 3((HEKTUBHOCTH
UCIOJIb30BaHUS CBIPbEBBIX U YHEPIETHUECKUX pecypcoB. KOMIUIEKCHOE MCIOIb30BaHUE CHIPHS.

9HeprOTeXHOHOFI/I‘ICCKI/IC CXEMBI U UX CYIIHOCTD.

XuMuyeckasi TeXHOJIOTUS U MaTepuaioBeneHre. CoBpeMeHHasi CUCTEMaTHKa MaTepualioB
[0 COCTaBy, CBOMCTBaM U (YHKIMOHAJIbHOMY Ha3HauYeHUI0. MaTepuaibl KaKk BakHas KaTeropus
MPOAYKTOB XUMHUYECKON TEXHOIOTHH. BOCIPON3BOAUMOCTh CBOMCTB MAaTEpUAIOB KaK KIFOUeBast
npoOiema MatepuanoBefeHus. DOyHKIMOHAIbHbIE MaTepualbl B XUMUYECKOH TEXHOJOTUU:
KaTanu3aropbl, aJcOpOEHThI, 3IEKTPOAbl, MeMOpaHbl, ceHcopbl U 1p. Ilapamerpsl HbIHE
MpUMEHseMbIX (YHKIMOHAIBHBIX MaTepHalioB U IMPOTHO3UPYEMbIE XapaKTEpUCTUKU. Pecypc
(YHKIMOHATIBHBIX MATEPHAOB — OJUH W3 BaXHEHIIMX KPUTEPHEB HX HCIOJIb30BaHUA B
TeXHOJNIOTHH. KOHCTpYKIIMOHHBIE MaTepualibl Kak (akTop, JIUMHUTUPYIOUIUH MpUMEHEHUE
OKCTPEMANbHBIX (DU3MUECKHX BO3ACUCTBUNA B TEXHOJOTUU. XHUMHUYECKOE COMPOTHBICHUE
METaJNIMYECKUX M HEMETAJUTMUECKUX MaTepuanoB. MeTojabl 3allUThl METAIJIOB U CIUIABOB OT
koppo3un. OCHOBHBIE BHJIbI HEMETAITIMYECKHX KOHCTPYKIMOHHBIX MaTepuanoB. Poib HOBBIX
MaTepuaioB Mpu pa3paboTke HPQPEKTHUBHBIX TEXHOIOTHMUECKUX CXEM U HWHTEHCHU(PUKAIIUU

TEXHOJOTHYECKUX MPOIECCOB.
1.2 TeopeTnyeckue OCHOBbI XHMHYECKOI TEXHOJIOT UM

MCM6paHHa$I TCXHOJIOTUA pa3aCIICHUA cMecel BemecTB. PaBHOBECHBIE M KHHETHYECKUE

¢baxropsl, onpenensgoone 3hheKTUBHOCT, MeMOpaHHOro pasfeneHus. Mepapxuueckas



CTpYKTypa COBPEMEHHBIX MEMOpaHHBIX MaTepuasioB. KOHCTpyKIHMsS MeMOpaHHBIX anmapaTos.
MHorocTyneHyarsle KackaJbl pa3aequTeNbHbIX Moayieid. KomOuHupoBanue MeMOpaHHBIX H

a/ICOpPOLIMOHHBIX MOIYJICH.

[Ipobnema wmacmTabHOTO Tepexola B XHUMHYECKOH TEXHOJOTHMH MpU peaTn3anuu
ab0paTOPHBIX MCCICNOBAHUN B MPOMBIIUICHHOCTH. XUMHYECKHE PeakTopbl. OCHOBHBIC THITBI

XUMHUYCCKUX PCAKTOPOB; NPUMEPHLI UX HMCIOJB30BaAHUA B TCXHOJOTHUU BaKHEHIITNX XUMHYCCKIX

MPOAYKTOB.

XMMHUKO-TEXHOJIOTMUECKHUE TPOLIeCChl KaK OOBEKT ympapiieHUs. Bxo/Hble M BBIXOJIHBIE
MapaMeTpbl CUCTEMBI; TapaMETPhl COCTOSHUS, KOHCTPYKIIMOHHBIE U YIIPABIISIIOIINE [TapaMeTphl;
(yHKIMOHAIBHBIA ONEpaTop CUCTEMBbI 3ajada BbIOOpa aJeKBaTHOM MareMaTHYecKOoW MOJenu U

napaMeTpru4ecKor HAeHTU(PUKAIIUNA 00BEKTA.
1.3 CTpyKTypa ¥ TEXHOJIOTHYeCKHE CXeMbl XUMHYECKUX MPOM3BOICTB

MacmTabsl MHUPOBOTO TPOU3BOJICTBA BAKHEUIIWX TPYII XUMHYECKUX TPOIYKTOB B
TOHH&KHOM U CTOMMOCTHOM BBIPQ)XXE€HUH, YAEIBbHOM 3HEPronoTpeOiIeHnH, CTOMMOCTH U CpOKax
CIIY>)KObl OCHOBHBIX BHUAOB 000OpynoBaHus. [IporHO3HbIE HAaHHBIE O CBHIPHEBOM OOECIIEYEHHUU
KpPYITHOMACIITa0HBIX MPOMBIIIJIEHHBIX XHMUYECKUX IIPOLECCOB, BKIIOYas MepepaboTKy
MEPBUYHBIX JHEPropecypcoB BO BTOPUYHBIE, MPOU3BOACTBO METAIJIOB M MOJIMMEPHBIX
MaTepuasoB, MUHEPAIbHBIX YI0OpPEHH, CepHOI KUCIOTHI U T.A4. O0mmue cBeaeHus: 00 OCHOBHBIX

HNCTOYHHKAX IMPOMBINIJICHHBIX OTXOJ0B 1 BBI6POCOB, nux BOSI[GI‘/'ICTBI/IC Ha OKpPYXKaromiyro cpeay.

CHOXHOCTh H MHOIOBapUaHTHOCTh PCHICHUA 3adadyd CHHTEC3a W OINTHUMH3alUuU
TEXHOJOTHYECKON CXEMBI KPpyIIHOIro XMMHYE€CKOIro IpoOu3BOACTBA. HpI/IHHI/IH MHOFOCTaﬂHﬁHOFO
OCYIICCTBICHUA XHUMHWYCCKOTO HpCO6p330BaHI/IH HUCXOJHOT'O0 ChIpbA B KOHCYHBIC IPOAYKTHI C
ONTUMAJIBHBIM BapbHPOBAHUEM BJO0JIb TPACKTOPHU IIPOLCCCA TEMIICPATYypPbl U NABJICHUA, TOYCK
BBOJIda p€arcHTOB U BbIBOJA MOOOYHBIX MMPOAYKTOB XUMHUUYCCKUX npeBpameHHﬁ, HCIIOJIB30BAaHUECM
BCIIOMOT'aTCJIbHBIX pa6quX BCIICCTB CCIICKTHUBHOI'O ,Z[eﬁCTBI/ISI (KaTaJ'II/ISaTOpOB, a6C0p6eHTOB n
T.,Z[.), OpFaHI/I3aHI/IeI71 MCCTHBIX PCHUKIIOB MAaTCPpUAJIbHBIX ITOTOKOB. Bona kak CbIPbC U KOMIIOHCHT
XUMHUYCCKUX TIPOU3BOJACTB; MPOLECCHI BOAOIOATOTOBKHU U TOACUCTEMBI BO)IOO60pOTa B
MMPOMBIIIJICHHOCTH. Ioacucremsl KOHTPOJII U YHOPABJICHHUA TCEXHOJOTMYUCCKUMHU IPOUCCCaAMU.

Buibl TEXHOIOTMYECKOTO aHaIM3a HA XUMHUYECKUX MPEAIPUITHSIX.
1.4 AHa/M3 TEXHOJOTHYECKUX CXeM HEKOTOPbIX BaKHEHIUX XUMHYECKUX MPOU3BOJICTB
Texnonocus azoma

KiroueBoe 3HaueHHE TEXHOJOTHHU CBS3BIBAHUS aTMOC(l)epHOFO a30Ta B IPOU3BOJACTBC

IIpoaOBOJILCTBUA. CprKTypa COBPECMCHHOI'0 IMPOU3BOJACTBA aMMHAKa W3 IIPUPOJHOIO rasa:
10



OCHOBHBIE OJOKM M CBs3U. [HMOKOE WCIOJNIB30BaHME TETEPOTCHHBIX KaTalIM3aTopoB B
MHOTOCTYIIEHYaTOM CXeMe IPUrOTOBJICHUS U OYUCTKH a30TOBOAOPOIHOM cMmecu. OcobeHHOCTH
IUPKYSIMMOHHOW  CXeMBbl CHHTE3a aMMHuaka; (U3UKO-XMMHYECKHE OCHOBBI  BBIOOpa
ONTUMAIILHOW CXEMBbI CHHTE3a aMMHaKa; MpOo(UIMpPOBaHUE TEMIIEPATYPHI IO BHICOTE KOJIOHHBI

CUHTE3a. Y THIIM3alHUsl «IIPOAYBOYHBIX)» I'a30B.

CTpykTypa W OCHOBHBIE OCOOCHHOCTH COBPEMEHHOW TEXHOJIOTMYECKOH CXEMBI
MIPOU3BOJICTBA A30THOM KHCJIOTbI. PU3MKO-XUMUUECKUE OCHOBBI H almaparypHoe ohopmiieHHe
MIPOIIECCOB CEIEKTUBHOTO KAaTAIMTHYECKOTO OKHMCICHUS aMMHaKa, OKHCICHHsI OKCHIOB a30Ta U
ux abcopOruu. Cxembl KaTaTUTUYECKOTO 00e3BpEKUBAHMS OTXOIAIINX ra3oB. [IpruunHbl HU3KOM

sKcepreTuueckor 3(H(PEeKTUBHOCTH MTPOU3BOJICTBA a30THOM KUCIIOTHI.

[IpousBoacTBO HMTpaTra amMmoHusl. Vcnonb30BaHHWE TEIUIOTHI  HEUTpaIu3aluu.

[TpousBoacTBo Kapbamuma.

[lepcriekTHBBI OMOTEXHOJIIOTUN B PELIEHNH MPoOieMbl (PUKCallMy a30Ta B MOYBaX.

Ilepepadomka ghocghopcoodepirrcauiezo coipvs

Bugel docdopcoaepxkamiero coipbsi: anaTuThl W (HOcHOpUTHl, MHUPOBBIE 3amachl M
OCHOBHBIC MECTOPOXK/ICHHS. Pa3nuns MHUHEPaIOrHYECKOTO COCTaBa U CBOMCTB, ONPEACIISIFOIINE
BBIOOp croco0a TexHoJorHueckor mnepepadorku. COBPEMEHHOE COCTOSHHE IMPOU3BOJICTBA U
notpebnenus ¢ochopa U GochHOPHBIX KHCIOT. ODKCTPAKIIMOHHAs KHCJIOTa KaK OCHOBA
MPOU3BOJICTBA MUHEPAIBHBIX  YIOOpEHHWH. DJIEKTPOTEPMUYECKHH  CHOCOO  IMOJyYeHUs

aneMmeHTapHoro docdopa u repmudeckot hocdopHoit kuciaorel. [LnaBnensie pocdator.

OU3NKO-XUMHUECKUE OCHOBBI Pa3lIOKEHUS] MPUPOAHBIX (ochaToB CEpHO, a30THOH U
dochopuoit kucinoramu. CocTaB M KOHLEHTpauus obOpaszyromieiics (ochopHON KUCIOTH B
3aBHCUMOCTH OT TEMIIepaTypbl M CHOCO0a PAa3JIOKECHUsl anaTurta. BbIeiIeHue W yTHIN3aIus

¢dTopucThIX razos. bananc no ¢gropy B nponsBojacTee GpochopHON KUCIOTHI U yTOOpEeHUH.

ITpon3BOACTBO IKCTPAKIUOHHOW (PochHOpHONH KHUCIOTHI U yIOOpeHHH — OCHOBHOM
NOTpeOUTENIb  MHUPOBOIO  MPOM3BOJACTBA CEpHOM  KUCIOTBL. COBpPEMEHHOE  COCTOSTHHE
MIPOU3BOJICTBA CEPHOU KUCAOMbl W3 PA3IUYHBIX BHUJIOB CBHIpbs (NIPUPOJHAS cepa, KoIdyelaH,
CepOCoeprKaIIIe OTXOIAIINE Ta3bl epepabOTKH MOJMMETAJUIMYECKUX Py, CEpPa U CEPOBOAOPO.

u3 Hedredt u mpupomHoro Traza). docdorummnc — OTXOJ MPOU3BOACTBA AKCTPAKIIHOHHOM
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(bochopHOI KUCIOTHI — MOTEHIMATBHBIA UCTOYHUK CHIPbS Ul TMOJYYEHUS CEPHOM KHCIOTHI U

MOCTPOCHUS 3aMKHYTHIX LIUKJIOB B POU3BOJICTBE YIOOPCHU.
Ilepepabomka negpmu

MupoBble 3arackl HE()TH, OCHOBHbBIE TOKA3aTeNIM PaCHpOCTPAHEHHOCTH U MOTPeOsIeHUs
Hept 1o cTpaHam. OCHOBHBIE IeJEBBIE MPOAYKTH HedrenepepaboTku. [lepBuunble u
BTOpHYHBIE TIporiecchl HedrenepepaboTku. [mybokas mepepaboTka HEPTH C HUCHOIH30BAHUEM
KaTaJTUTHYECKUX TPOIIECCOB — OCHOBA PECYPCOCOEPEKEHHUS M TIOIyUEHHs BEICOKOKAUeCTBEHHBIX
MOTOPHBIX TOIIJINB, CMAa304YHBIX Maceq nu IIHUPOKOTO ACCOPTUMCHTA CBhIPbA JJI

He(TeXHMHUYECKOTO U MUKPOOHOJIOTHYECKOTO CHHTE3A.

Karanutnyeckuii KpeKUHT — BaKHEUIIUM MHOTOTOHHAXHBIM TEXHOJOTHYECKHI MPOLECC
nepepaboTku HePTIHBIX (Gpakiuid. XUMHYECKHE OCHOBBI IPOIECCa M II€JIEBbIE MPOIYKTHI.
MHoroBapuaHTHBIf COCTaB KEPOCHHO-TA30MIEBBIX (Dpakiuii — OCHOBHOTO CHIPbsl Ipoliecca

KaTaJTUTHYECKOTO KPEKUHTA U METOIBI €T0 MOATOTOBKH (THAPOOOECCEPUBAHNE U THIAPOOUNCTKA).

AJIOMOCHWIIMKAaTHBIE KaTalu3aToOpbl KpeKUHra (OT MPHUPOJHBIX IIIMH JO COBPEMEHHBIX
[EOJIUTCOACPKAIINX CUHTETUYECKUX KaTanu3aTtopoB). Ponbs amopdHON alfoMOCHIMKATHON
Matpullbl. CUHEPru3M B CHCTEME ILIEOJIUT — Marpuia. [MOKOCTh mpoliecca MO CHIPHIO 3a CUET
L[E€JICHANIPABIIEHHOTO MOJU(PUIIMPOBAHUS KaTraluzaTtopa (BBEAECHHWE MAaTpPHILIbI, MOIH3APSIIHBIX
KaTMOHOB, YNbTpacTa0MIn3alusl), IPUAaHNE YCTOMUNBBIX MEXaHUYECKUX U THIPOMEXaHUUECKUX
CBOMCTB (MuKpocdepuzanusi, BBeeHre OapuToB U Tmp.). M3MeHeHue CBOICTB KaTalu3aropa
(aKTUBHOCTH M CEJIGKTUBHOCTH) B TMpoIlecCe KPEKHHra U HEO0OXOJUMOCTh pereHepanuu

KaTajJu3aropa. Pois IMpoHECCOB MaCCOIIEPEHOCA B OCYIICCTBIICHUU KAaTAIUTUYCCKOTO KPCKHHTI'A.

DBOJIONMS TEXHOJIOTMYECKOro O(opMIIeHUS Mpoliecca KaTaTuTHYECKOTO KpPEKUHra:
CTAI[MOHAPHBINA CJIOW KaTalau3aTopa, MCEBIOOKWKEHHBIN CIONH MUKPOC(HEPHOTO KaTalnu3aropa,
JOBUOKYIIMICS CJIOW TIpaHyIHMpPOBAHHOTO KaTalu3aTopa, JABIDKYIIUMHCS CJIOW IIapUKOBOTO
KaTajau3aropa ¢ COOCHBIM DPACIIOJIOKEHUEM PEaKTOpa W pereHeparopa ¢ MHEBMOTPAHCIOPTOM,

KpekuHr B yudr-peakrope ¢ goxurom CO B CO, ¥ ynaBlIuBaHMEM CEPHUCTBIX COCAMHEHMH B

pereHeparope.
Ilpou3eoocmeo nonusmunena

Ceippe nmnsa mpousBonctBa IID. TexHosnormueckass cxema IOATOTOBKHM ChIPbS JUIA
npousBojacTsa [19. [Ipomeimnennoe noinydenue I19. CpaBHeHnE pa3iInyHbIX TEXHOJIOTMUECKHUX
cxeM mnonyuenuss II3. Ilomydenme IID Huskolr mnoTHOocTH. OCHOBHBIE OCOOEHHOCTH

TEXHOJIOTHUYECKON CXEMBI paIlHKaHBHOﬁ nojimMepu3alu 3TUJICHA IPU BBICOKOM JaBJICHUU B
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ra3oBoii ¢asze B TpyOuareix peakropax. llomydenue I[1D BbicOko#l TuIOTHOCTH. TexHOMOTHS

nepepaboTku u obnactu npumeneHus [1D u u3ngenuit u3 Hero.

Xumnueckass Mmoaudukanus 15 kak MeTo[ MPOMBIIIICHHOTO TOJXYYEHHs TOJIMMEPOB C
MPUHIMUINAIBHO HOBBIMU SKCIUIYaTallMOHHBIMU CBOWCTBaMU. XJIOPUPOBAHHBIN IOJUITHIIEH
(XII3). OcHoBHbIE 3KcITyaTanMoHHble cBoiicTBa XIIO. I[loHsATHE O KOMIIO3MIIMOHHON
HeogHoponHocTH  XIID. BnusnHue oOmero coaepxkaHus Xjiaopa U KOMIIO3ULHMOHHOM
HeogHoponHocT XIID Ha ero »9KkcrulyaTalMOHHBIE CBOWCTBA. XJIOpCYIb(pUpOBaHHBIN
nonuaTIiieH  (XCIID). OcHoBHble sKcrutyatanuoHHble cBoictBa XCIID. OcobenHoctu
paguKampHOM peakuuu cyiabdoxiopupoBanusi [19 B pactBope. MexaHU3MBbI ByIKaHU3AINH

XCII3. Dxonoruveckue acnekTsl mpou3BoacTBa [19 u u3genuii Ha ero 0CHOBeE.

3Jlel<mpoxumuuecxue npouaeodcm ed.

OcHoBBI IIpolecca AeKTpon3a. baganc HanpsKEHUS UM pacxo]] AEKTPOIHEPTUU Ha DIEKTPOIIH3.
Brixoq mo Toky. MarepuanbHBIi M TEIJIOBOM OaylaHChl AnekTpoiu3epa. OCHOBBI TEOPHH
MepeHoca HOHOB B pacTBOPAaX MEKTPOJIUTOB U B MeMOpaHax. Pacnipenenenue razocoaepxaHus B
MEXAJIEKTPOJHOM MPOCTPAHCTBE. AHAIN3 BIMSHHUS HEOJHOPOJHOCTEH pachperesieHusl ToKa Ha

BBIXO/JI TIO TOKY TOOOYHBIX MPOTYyKTOB.

[IpousBoacTBO xJIopa M KaycThyeckoil copapl. Peakuum Ha osnexrpomax. Twurbl
MIPOMBIIIICHHBIX AJIEKTPOJIU3EPOB. DIEKTPOIM3EPbl C TBEPAbIM KarojoM: nuadparMeHHBIA U
MeMOpaHHBII. DIEKTpoJu3ep C PTYTHBIM KaTofoM. PeakTtop s pas3iioKeHUs amalibrambl.
DnexTponusep I AEKTPOIU3a pacIiuiaBOB XJIOPUIOB LIEIIOUHBIX MeTaioB. OCHOBHBIE CTaIUU
MPOM3BOJICTBA XJIOpa M KaycTUueckol cofpl. (DU3MKO-XMMHUYECKHE OCHOBBI KOHJCHCAIMU
KUJKOTO XJIOpa, XpaHEHUE U TPAHCHOPTHUPOBKA KHUJIKOTO xyiopa. OcyIika U nepekadyka BoAOPOaa.
Brimapka u miuaBka KayCTHYECKOH coJbl. DKOJIOTHYECKHE MPOOIeMbl MPOU3BOJACTBA XJIOpa H

KaYCTHHGCKOﬁ COJBI.

HpOI/I3B0}:[CTBO METAJINYICCKOIo aJJIOMUHUA. SJIGKTpOJ'H/IT B IIPOU3BOJACTBE aJIFOMUHMUAL.
AHO,Z[HLIC M KaTOOHBIC PCAaKINH. Tunel n KOHCTPYKIHUHU DJICKTPOJIN3CPOB. AHOI[HBIC N KaTOIOHBIC

MarepHraJibl B IPOU3BOACTBE AJIFOMUHUS. Hp06neMa MaJIOM3HaAIIKMBA€MOTI'O aHO/Ja.

QHCKTpOXI/IMI/IquKI/IC MMPpOU3BOACTB JApPYIrux MCETAJJIOB. OKOJIOTHYECKHUE HpO6J'ICMLI

IMPOU3BOACTBA MCTAJJIOB.
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43.1

IlepeyeHb ceMMHAPCKHMX 3aHATHI M J1a00paTOPHBIX padoT

Ne paznena n HaumenoBanue naGoparopusix | TpymoemxocTs | Ilpaktnueckas |OueHOuYHBIE dopmupyemble
TEMBI pabot (wacer) HOATOTOBKA CpencTBa KOMITCTEHITUU
JVCIIATUTAHBI
1 1.1 O6uwme 1. UcnibITanue BBITAPHOM 6 6 Ortyer, IK-6.1
BOIIPOCHI YCTaHOBKH cobecenoBaH | I1K-3,2
IK-1.2
XIMUYIECKOM 2. UccnenoBanue 6 6 Ue I10 OTYETY | [IK-6.1
TEXHOJIOTHH TEIUIO0OMEHHUKA «TpyOa B
TPyoe» 6 6
3. Onpenenenrie KOPPO3UOHHON
CTOMKOCTH METAJIOB 6 6
4. MccnenoBanue CBOWCTB 6 6
KOMITO3UIIMOHHBIX MaTepHajoB
5. 3amura METaaIoB OT
KOppO3uu
2 1.2 6. V3yuenue ruipaBIuKku Oruer, I1K-6.1
Teopernyeckue KHUIALLETO CIIOA 6 6 cobecemnoBan | IIK-3,2
OCHOBBI 7. OmnpeneneHre KOHCTaHT ue 10 OTYETY gﬁéi
XMMHYECKOM (buIpTpPOBaHMS 6 6
TEXHOJIOTHU
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3 1.3 Crpykrypa u | 8. TexHuueckuii aHamu3 U OTuer, I1K-6.1
TEXHOJIOTMUECKUE | TIOATOTOBKA BOJbI cobecenoBanue | I1K-3,2
IK-1.2
CXEMBbI [0 OTYETY [IK-6.1
XUMHUYECKHUX
[IPOU3BO/ICTB
4 1.4 Ananus 9. KoHTaKTHBIN cI0CcO0 Ortuer, [1K-6.1
TEXHOJIOTHYECKH | IOJTYYEHHUS CEPHOM KUCIOTHI cobecenoBanue | T1K-3,2
X CXEM 10. Kayctuduxanus cogoBoro [0 OTYETY giéi
HEKOTOPBIX pacTtBopa
BOKHEHIITNX 11. DnekrpoautTuyeckoe
XMMHYECKHUX MOJIy4eHHUE XJI0pa U €JKOT0
ITPOU3BOJCTB HaTrpa
12. TlomydyeHue JErkoriaBKux
CTEKOJ
13. IosmyyeHue KOMIIO3UTHBIX
MaTepuaioB
14. ITuponu3 HEDTEPOIYKTOB

* Ha nabGoparopnblie paboThl 0TBOAUTCA /2 yaca. KaxkIoMmy CTyIeHTY mpesiaraeTcsi UHIUBUyalbHBIA HA00P Ta00PaTOPHBIX paboT U3
MPEACTABICHHOTO CITUCKA.
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4.3.2. Ilepevyenn TeM (BONPOCOB), BBIHOCMMBIX HA CAMOCTOAATEJIbHOE U3yYeHH e

(camocTosiTe/IbHAsi paboTa CTYICHTOB)

Ne Tema 3anaHue ®dopmupyemas NAK
HEJI. KOMITETEHIHS
2-6 | OOmue Bonpochl [ToaroroBka u | [IK-1 I1K-1,2
XUMHAYECKOH nanucanue oruéros | I1K-3, ITK-6 I1K-3.2
TEXHOJIOTUH I1K-6.1
7-9 | Teoperuueckue [ToaroroBka u | [IK-1 I1K-1,2
OCHOBBI nanucanue oruéros | I1K-3, ITK-6 I1K-3.2
XUMHAYECKOH I1K-6.1
TEXHOJIOTUH
1-2, | Crpykrypa u [ToaroroBka u | [IK-1 I1K-1,2
9-10 | TEXHOIOTUYECKHE Harnucanue oruéros | I1K-3, ITK-6 I1K-3.2
CXEMBI XUMHUYECKUX I1K-6.1
TTPOU3BO/ICTB
3 Ananus IToaroroska u | IIK-1 [1K-1,2
TEXHOJIOTUUECKUX ganucauue oruértos | I[1K-3, TTIK-6 I1K-3.2
CXEM HEKOTOPBIX ITK-6.1
BaKHEHUIITNX
XUMHYECKHAX
TTPOU3BO/ICTB
4.4 MeToanuyeckne yKa3aHHUsl 10 OPraHM3alMU CAMOCTOSITEJIbHOH PadoOThI
CTY/1€HTOB
CamocTtosTenpHass paboTa CTYIEHTOB, CBSI3aHHAs C TOATOTOBKOM  OTYETOB  TIO

BBITIOJTHEHHBIM JITAOOPATOPHBIM paboTaM, 3aKpeIUICHHEM TEOPETUYECKOro MaTepuaia B BHJIE
pelIeHys 3a/1a4 ¥ OATOTOBKU K CEMUHApaM, IPOBOIUTCS BO BHEAYTUTOPHOE BpeMsI.

Cmpykmypa omuema no 1abopamopHou pabome:
1. Ilens paGoOTHL.

2. Teopernyeckas 4acThb.

3. BrImnosnHeHne pacyeTHBIX, rpad@UYecKUX U KOHTPOJIBHBIX 33aHUH B COOTBETCTBHH C
METOJAMYCCKIMH YKAa3aHUSAMH K KaKJI0U padoTe.

4. BbIBoJ (Ha OCHOBE MOJTYYCHHBIX PE3YIBTATOB).

Metoauueckue PECKOMCHAAMU I10 BBIIIOJIHCHHUIO U o6pa60TI<e OKCIICPUMCHTAJIBHBIX JTAHHBIX I1O

Kaxaou jabopaTopHOoi paboTe omucaHbl B METOAMYECKHX pekoMmeHmaiusax: Kpon, Banepuii

AnexcannpoBuu. Xumuueckas texHosorus [Tekcr] : yueb.-meron. mocodue / B. A. Kpon, b. B.

Tumoxun ; Upkyrckuit roc. yH-T. - Upkyrck : U3a-so UT'Y, 2006. - 145 c. : uin. ; 21 oM. -

bubnuorp.: c. 142.
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V. Y'-IEBHO-METO,Z[I/I‘I ECKOE 1 HHOOPMAIIMOHHOE OBECIIEYEHUE
AUCIUILIAHBI (MOIYJIST)

a) (eaepabHEIe 3aKOHEI H HOPMATHBHBIE JOKYMEHTEH! (IIPH HaTHYHHA)
TOJIOXEHHE O TEXHOJIOTMYECKIX PETTIAMEHTAX TIPOU3BOACTBA
[IPOAYKITMU HA ITPEAITPUSTUSIX XUMHUYECKOI'O KOMIIJIEKCA

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

6) ocHoBHas HTEpaTypa

1. Kpom, Banepuit AstekcanpoBHY. XUMHIECKAS TEXHOIOTHS [Texet] : yueb.-meTon,
noco6ue / B. A. Kpow, B. B. Tumoxun ; Wpxytckmit roc. yu-1. - Upkytek : Mag-Bo ury,
2006.- 145 ¢. : um. ;21 cm. - bBubmuorp.: ¢. 142.

2. Pexomennamuu mo Hamucanmio yae6Horo TEXHOJIOTHYECKOIO PeriiaMenTa: yuebHo-
MeTozIeckoe rocobue /M. A Babenxo, A.C.Bo6kos, B.H.Bakenos, A.B.Kauresckwuit. -
Upkyrex : Mzo-so UT'Y, 2020.- 80 c.

3. Beckos, B. C. Obmas xumugeckas TeXHONOMHS [Texer] : yae6. ans cTya. Bysos, 06yd. 110
XWM.-TEXHOJIOL. HANTD. TOATOTOBKH aKaTaBpos i qumiomup. cren. / B. C. Beckos. - M.
. Axazemknura, 2006. - 453 ¢. : 3 22 em. - (YueGHuk uts By30B). - Bubmuorp.: ¢. 446.
- ISBN 5-94628-149-6.

4. Marapun, Pomer 3eiuxosuy. "TeopeTnueckue ocHOBEI XMMUYECKHX IIPOLIECCOB
nepepabotke nedH [DnekTponubi pecype] : y4e6. nocobue ms cTya. By308, 06yuy. 1Mo
coen. 3925002 "XuM. Texnonorus nepepaborku HeTy M raza" / P. 3. Marapuu. - 3BK. -
M. : VampepcuTer, 2009. - 281 ¢. - Pesum noctyma: 343 "bubmmotex”. - Heorpanuu.
moctyn. Marapun, Pomen 3enuxosud. TeopeTnueckue 0cHOBEI XUMHYECKHX IPOLECCOB
nepepaboTky HedT [DNeKTPOHHbIH pecype] : yaeb. nocobue 1 cTyn. By308, obyu. 1o
cren. 3925002 "Xum. TexHOIOrHST nepepaboTku HedTH W rasa” / P. 3. Marapuu. - 9BK. -
M. : Yumpepcuter, 2010. - 281 c. - Pexmm JIOCTYla: DNeKTPOHHbIH YMTalIbHEIN 381
"Bubnuorex". - ISBN 978-5-98227-679-7.

B) JIOIOJTHHUTEIbHAS JIUTEpaTypa

1. Octposcxuit, Fennanuit Mapkosny. Metos: ONTHMU3ALHH XHUMUKO-TCXHOJIOTHYECKHX
TporreccoB [InexTporHEli pecype] : yuet. mocobue / I, M. Ocrposeknii. - DBK. - M. :
Yuusepcurer, 2007, - 425 c. - Pexmm A0CTyTa: DNEKTPOHHBIN YATANBHBIH 381
"Bubnuotex". - ISBN 978-5-98227-343-7.

2. JTmmosa, Jionmuna MuxaittosHa, Docharer METAIIIOB - HOHOOOMEHHUKH IIpH DIyOOKOM

O9HCTKE COJIeH : yueb.-MeTon. mocobme / JI. M. Jlumona, T, U. Cmupnos ; UpkyTckmii

roc. yH-1. - Mpkytck : Miap-Bo UT'Y, 2009, - 96 ¢. : un. ; 20 cm. - bubmmorp.: c. 81-96.

I') cTivcox ABTOPCKUX METOJIMYECKHX pa3paboToK:
Pexomenyanmm 1o manucanmio yuaeGHOro TeXHOTOIMUECKOTO pernaMeHTa: yye6Ho-
mMerogrdeckoe nocobue /M.A Babenko, A.C.Bobkos, b.H.baxenon, A.B.Kamesckwii.-
HpxyTek : Usn-so UV, 2020.- 80 c.

: f Ca:rcu/«%s Ury

M) Gaskl JaHABIX, MH(OPMAIHOHHO-CIIPABOYHEIC M MOMCKOBEIE CHCTEME! | NI ARIGE

Lwww.elarusu.ru/.../1569/1/133392 1_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/IaJ'IbHO-TeXHH‘IeCKOE odecneueHne AUCIHHUIIJINHBbI

[lomemenuss  uie  mOpoBeneHUs  JIEKUMOHHBIX M JJAOOPATOpHBIX  3aHSITHH,
YKOMIUIEKTOBaHHbIE HEOOXOAMMBIM 000pyAOBaHHEM, INPUOOPHON 0a30if M peakTHBaMH, a
HMMEHHO:

- ayIUTOpUH, OCHAIIECHHbIE MYJIBTUMEIUUHBIMU CpPEACTBaMHU, JJsl TPOBENEHUS
ayIUTOPHBIX M IMpakTHUeckuX 3aHsATuil (ayd. 402, 426, 303); ayn. 5, 402, 426 o060pynoBaHbI
MmynbTUMeauiHbIME  TipoekTopamu (INFocus IN 105 (3D Ready)), HacTeHHBIMH SKpaHAMH,
Hoyroykamu Samsung NP 300T5A-AOFRU,

- mabopartopHble TIpakTUKymbl (ayn. 416 204), ocCHameHHBIE CIETYIOIUM
000pyI0OBaHUEM:

No  HaummenoBaHue (KOMITbIOTEPHBIC KIIACCHI, AyauTopusi, KOJIMYECTBO

n/m  ydeOHbIe 1abopaTopuu, 000pyIOBaHHE) YCTaHOBOK

1 VYyebOnast maboparopust 6 xopmyc, 416 ays.

2 VYyebOnast maboparopust 6 xopmyc, 204 ayn
YcTaHoBKa JU1s1 UCCIIEOBAHUS KOPPO3UOHHON CTOMKOCTH

3 METAILIOR a a pp 6 xopryc, 416 ayn, 1.

4 YcTaHOBKa J171s1 M3YYEHHUS B3BELICHHOTO CJIOSI JUCTIEPCHBIX 6 xopmyc, 416 ayn, 1mrT.
MaTepuasoB

5 YcTaHOBKa J17151 U3Y4YEHUS MIPOIIECCa IEKTPOXUMUYECKOTO 6 xopmyc, 416 ayn, 1T
XPOMHPOBAHUS U 3aIUTHl METAINIOB OT KOPPO3UU

CTaHOBKA JJIS OIIPE/ICICHNs KOHCTAHT (DPUIIBTPOBAHUS KOpITyC ayn, lmr.

6 Vi 6 , 416 ayn, 1

7 YcTaHoBKa JIs MICCIIEIOBAHUS MTPOILIECCOB TEINIO0OOMEHA B 6 xopnyc, 416 ayn, 21T
TEII00OMEHHUKE «TpyOa B TpyOe»

8 YcTaHoBKa JU1s1 UCCIIEOBAHUS MIPOLIECCOB 3IEKTPOIUTUYECKOTO 6 KopIiyc, 416 ayn, 1.
MOJIy4EHUS XJI0pa, BOJOPO/IA U €IKOTO HaTpa

9 YcTaHOBKA 11 U3y4YEHUs IIPOLIECCA BbIIAPUBAHUSA 6 xopnyc, 416 ayn, 1.

10 YcraHoBKa JUIsl U3ydeHUs IIpoliecca MOJydeHMs JIETKOIIaBKUX 6 kopmyc, 416 ayn, 1mT.
CTEKOJ

11 YcraHoBKa U1 U3y4EHUs MIPOLEcca IPOU3BOACTBA CEPHOM 6 xopmyc, 416 ayn, 1.

KHCJIOTBI KOHTaKTHBIM CLIOCOO0OM
12 VYeraHoBKa JUIs M3y4eHHUs poliecca KaycTudukanuu cogoBoro 6 xopmyce, 416 ayx, 1mT.

pacTBopa

13 VYcranoBka IS HUcceIOBaHUS MPOIEcca BOJOMOATOTOBKH U 6 xopnyc, 416 ayn, 1T
BBITIOJIHEHUS] TEXHUYECKOTO aHaJIN3a BObI

14 VYcranoBKa 115 HCCIEI0BAaHUS MPOLIECCOB MTPOU3BOICTBA 6 xopmyc, 204 ayn, 1 T

MOJTUMEPKOMIIO3UTHBIX MaTepHAaJIOB
15  VYcraHoBKa 115 HCIIBITaHUS MTOJIMMEPKOMIIO3UTHBIX MaTepuanoB 6 kopmnyc, 204 ayn, 1 mr
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VI1l. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

B nponecce uzydeHuss IUCHMIUIMHBL «MeTajuimyeckas CBA3b. XUMHS METAIIOBY»
HCIIOJIB3YIOTCA KaK TpaauLOUOHHBIC, TaK W HWHHOBAIIMOHHBLIC TCXHOJIOTWH, AKTUBHBIC H
HHTCPAKTUBHBIC MCTOAbBI U q)OpMBI O6y‘~I€HI/I$II TEXHOJIOI'us O6B$[CHI/ITCJII)HO-I/IJ'IJ'IIOCTpaTI/IBHBIX
OOCYKJIEeHHH C dJeMEHTaMH MpPOOIEMHOTO W3JIOKEHHS, TEXHOJOTHUS TPOQeCcCHOHATHHO-
OPUEHTUPOBAHHOTO OOYYEHHs, JEKIHH, KOHTPOJbHBIE M JIA0OpaTopHBIE pabOThI, CEMHUHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTyallUd, pELIEHUWE CHUTYallMOHHBIX 3ajad, pElIeHUE
TEMATUYCCKUX XUMHNYCCKUX 3a1a4.

Axmusnvle ghopmwi 00Oyuenus. Ha mabopaTopHBIX 3aHITHSIX, KOTOPBIE COCTaBIAIOT Oosee

MOJIOBUHBI OT KOHTAKTHOM pabOThl, KaXAbIA CTYICHT BBITMIOJIHSAET JabOpaTopHyl0 paboTy
WHIUBHAYabHO. Takol BUJ opraHu3anuu oOy4deHHUs CIMOCOOCTBYET MPUOOPETEHHIO HABBIKOB
CaMOCTOSITEILHOTO BEJCHUS HKCIIEPUMEHTAIBHBIX PabOT, MPAKTUIECKUX HABBIKOB OOpaIlleHUs U
paboThl C pPa3TUYHBIMH XUMHUYECKUMH BEIIECTBAMH M JIa0OPAaTOPHBIM 00OpYIOBaHHEM,
W3MEPUTENIbHOM  ammaparypoil, OpraHu3allMd  METOJMKH  OKCIIEPUMEHTAIBHBIX  paldorT,
COCTaBJIEHUS MPOTOKOJOB OTYETOB XHMHUYECKUX SKCIEPUMEHTOB, a TAaKKE MPAKTUYECKOTO
MOATBEPKICHUS TEOPETHICCKUX TOJIOKEHUN OOIel U HEOPraHWYECKOW XMMHUHU O CBOMCTBax U
MOBEJICHUU HEOPTaHUYECKUX BemecTB. [10AroToBKa OTYETOB MO KaXKI0W JabopaTopHOM paboTte
dbopMupyeT yMEHHWE TMPOBOJUTH TEPBUYHBIN aHAIW3 pPE3YJAbTAaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, (POPMYTUPYEMBIX B paMKax OOIIEH U HEOPraHMYECKOW XUMUH, TIPEICTABIIATH
pEe3yABTAThl ONBITOB U PACUETHBIX PabOT, TPaMOTHO (OPMYIUPOBATH BHIBOJIBI.

VIII. OHEHOYHBIE MATEPUAJIBI JI51 TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTAIIUN

Ouenounbie marepuajbl (OM):

OneHOYHBIC MaTepHaibl TEKYIIEro KOHTPOJs (QOPMUPYIOTCS B COOTBETCTBUH C
[Tonoxenuem o GammpHO-peiTHHrOBoM cucteme ®I'bOY BO «UI'Y». HazHaueHue o1ieHOYHBIX
CPEJICTB TEKYIIErO0 KOHTPOJIS - BBIABUTH Y 00yJarOIIMXCsl CPOPMUPOBAHHOCTH KOMITCTEHITHMN

MarepuaJbl AJs NPOBeeHUs TEKYIero U MPOMeKYTOYHOI0 KOHTPOJIS 3HAHU I
CTY/I€HTOB:

[IpuMepHBIit TepeueHb MPOU3BOJICTBEHHBIX IPOIECCOB IS COCTABICHHS TEXHOJOTHYESCKUX
pErIaMEHTOB.

|. IIpou3BOACTBO HEOPTAaHMUECKUX COCTUHEHHI 1 MaTepraioB

1. NaOH u Cl,

2. NauCl,

3. H2S04

4. Al (99%)

5. Cona

6. Si
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7. Kunkoe crekio

8. beproneroBa coib

9. MuHepanbHble ynoOpeHus: B aCCOPTUMEHTE
10. «benuzna»

11. Ilement

I1. [Ipon3BOACTBO OPraHUYECKUX COEAMHEHUN U MaTepHaloB
1. HeGenenas nemironosa

. benenas nenmronosa

. IlonuaTHIIEH BEICOKOTO JTaBIICHUS

. IlonuaTHIIEH HU3KOTO JAaBICHUS

. [lonuBuHUIXIIOpU ]

. Honmuatunentepedranar

=) WV, I~ OS B )

. MetaHon (13 cuHTE3 ras3a)

9. T'maponu3HbIe MPOU3BOACTBA (METAaHOIM, dTaHo, Gypdyporn u ap.)
10. CuHTETMYECKHE MOIOIIINE CPEICTBA

11. UckyccTBEHHBIE M CUHTETUYECKHE BOJIOKHA

12. TlonmumepHble MaTepraIbl

I11. Pasnoe
1. Mertanmnu3anus MOBEPXHOCTH (JIEKOPATUBHBIC, 3aIIUTHBIE U JIP. TIOKPHITHUS)
2. IlepepaboTka oTX010B, comepxkamux Pb, Hg u ap.
3. IlepepaboTka MPUPOIHBIX UCTOUHUKOB YIIICBOIOPOJHOTO CHIPHS
- He(Th
- Ta30BBIH KOHJIEHCAT
- KAMEHHBIN yroJib

4, CDapMaI_ICBTI/I‘IeCKI/IC nperaparsl 1 OMOJIOTHYECKN aKTHBHBIE I[O6aBKI/I

11.4. OueHouHbl€ CpeCTBA IS MPOMEKYTOUHOM aTTeCcTalluy - YK3aMEH.

NPUMEPHBINA MEPEYEHB BOITPOCOB K DK3AMEHY.

1. HpI/IMCHCHI/IC MCTOAOB TCOpUU 1'[0,[[061/151 K NM3YYCHHUIO XUMHUKO-TCXHOJIOTHYCCKUX ITPOLCCCOB.
TeopeMa 1'[0,[[061/[5{. KpI/ITCpI/II/I HOI[06I/I}I. Hcnons3oBanue aHaiuza pa3MepHOCTeﬁ npu
OMPCACIICHUN YUCECII HOII06I/I}I.
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2. Tunpomexanuueckue mnpoueccbl. OCHOBBI THUIApaBIUMKU. (OCHOBHBIE XapaKTEPUCTHKHU
IBWXKEHUS xuaxocreil. OCOOeHHOCTH MepeMelleHus KuakocTei. OOmume CBeJeHUsI 0 Hacocax.
OcHoBHBIE mMapaMeTpbl HacocoB. llopuiHeBble M HEHTPOOEKHBIE HAcochl. JlocTomHCTBA M

HEJOCTAaTKH 3TUX BHUJ0OB HACOCOB.

3. ®uznueckue CBOMCTBA KUIKOCTEeH. YpaBHeHHe bepHynau. OceBble, pOTAllMOHHBIE U JIpyrue
CHelHalIbHbIE TUIBI HACOCOB, JJOCTOMHCTBA M HENOCTAaTKU 3THX TUIIOB HacocoB. CpaBHEHUE U

BbI0OOP. OOMaCTH MPUMEHEHHS.

4. Ilepememienue razoB. OcobeHHocTH npoiiecca. KomrpeccopHsie MammHbl (00ITHE CBEICHNU).
Tumbl ¥ OCHOBHBIE MapaMeTpbl KOMIPECCOPHbIX MamuH. [lopiiHeBble W IEHTPOOEKHBIE

KoMIIpeccopsbl (MopoOHO). JIoCTOMHCTBA U HEOCTAaTKU 3TUX TUIIOB KOMIIPECCOPOB.

5. Ilepememienue u cxarue razoB. OcoGeHHOCTH Tpolecca. PorannoHHble, OCEBBIE, CTPYHHbBIE
KoMIipeccopbl. BakyymHbie Hacochl. JIOCTOMHCTBA M HENOCTAaTKH ATHUX THUIOB KOMIIPECCOPHBIX

MannH. CpaBHeHue U BbIOop. O0nacT mpUMeHEeHus!.

6. OCHOBBI TerIonepeaadr. YpaBHEHUE TETUIOBOTO OanaHca. TerutonmpoBoaHOCTh. KoHBEKIusI.

Jlygencnyckanue. KoxxyxorpyOHsie TeruiooomMeHHuky. CpaBHeHHE U BBIOOD. [Ipumenenue.

7. YpaBHeHus nepenauu Teruia. [loBepXHOCTHBIE TEMI00OMEHHUKH (OPOCUTENbHBIE, TOTPYKHBIE,
CHUpajbHble M JpPYrue THUIIBI TerooOMeHHUKOB). CpaBHEHHE U BBIOOP TMOBEPXHOCTHBIX

TEIJIO0OMEHHUKOB 3THUX THUIIOB.

8. CnocoObl HarpeBaHusi U OXJIAXIACHHUS. PereHepaTUBHBIN M PEKYNEPAaTUBHBIM TEIJIOOOMEH.

CMmecurenbHble TEIIIOOOMEHHUKU. BpIOOp U cpaBHEHHE TEIIOOOMEHHON annapaTyphbl.

9. Bemapuanwue. O6utue ceneHus. CriocoObl BeITapUBaHUs. YCTPOKWCTBO BHITIAPHBIX arapaTtoB

co cBOOOHON HUpKy/sAIueld. JIoCTOMHCTBA U HEOCTATKU BBITIAPHBIX alnaparoB CO CBOOOIHOMN
LUPKYISIUEH.

10. Breimaphble ammaparbl ¢ €CTeCTBEHHOW IMpKyssaiueil. OOmue cBeAeHUA. YCTPOWCTBO
BBIMIAPHBIX aNlapaToB C ©CTEeCTBEHHON mHpKymsuuei. JloCTOMHCTBA M HEJOCTATKU.

IIpumeHeHue.

11. BeimapHble anmnapaTsl ¢ IPUHYAUTEIBHOMN UPKYIAIUEH U IUIEHOYHbIE BhIAPHbIE alapaThl.

Z[OCTOI/IHCTBa H HEAOCTATKU 3THUX TUIIOB allllapaToB. MHOFOKOpHy'CHBIC BBIITAPHBIC YCTAHOBKH.

12. VYerpoiicTBo HacalouHbIX M OapOoTaxHbIX abcopbepoB. PacmbuimBaromue adbcopOepsl.
CpaBHeHue u BBIOOp mepedyHcieHHBIX abcopOepoB. Jlecopbums. CxeMbl aOCOPOIMOHHBIX

YCTaHOBOK.
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13. Beibop »akcrparenra. [QuddepeHnnanbHO-KOHTAKTHBIE ASKCTPAKTOPhl. JlOCTOMHCTBA W
HEJOCTAaTKM J3TOTO0 THIMA OJKCTPAKTOPOB IO CPAaBHEHHIO C JpyruMu TUnamu. (CxeMbl

HKCTPAKIIMOHHBIX YCTaHOBOK. CpaBHEHHUE U BBIOOP.

14. AncopOrms. OOmue cBeneHUs. YCTPOWCTBO ancopOepoB. CXeMbl  aICcOpPOIMOHHBIX

niporieccoB. CpaBHEHHE U BHIOOP Pa3IMYHBIX THUIIOB afcopOepoB. ecopOimsi.

15. JIBwxeHue XKUIKOCTEH M Ta30B 4epe3 3epHUCThIN Mmarepuai. [lceBrooxuxeHue TBEPAOTro
3EpPHUCTOTO Marepuana. ['mapaBiauka «KAMSWEro clios». lIpumMeHeHne MNCeBI00KUKEHHOTO

COCTOsIHMA. Anmaparypa.

16. Ilpocras neperonka. OTiMuus NPOCTON MEPEroOHKU OT pekThuduKanuu. CrennaabHble BUbI

neperonku (o6mmue npeacrasienus). [leperonka ¢ mapom (moapo6HO).

17. CneuunanbHble BUAbl NEpEeroHKH (0OIIMe MpecTaBleHus ). DKCTPAKTUBHAS U a3€0TpOIHAas
neperoHku (moapo6Ho). IlpuMeHeHme 5TUX BHIOB NEperoHKU. MonekynaspHas TIeperoHka

(mospo6HO).

18 Pextudukamusa. OOmme cBemnenus. OCHOBHBIE CBOWMCTBA KHUIAKOCTEM M WX MapoOB.

[Tepnomnueckas pekrudukanus (moapooHo). YCTPONUCTBO peKTU(PUKAITMOHHBIX arlllaparoB.

19. Pextuduxanus. Omnuuus peKTHUKAUA OT MPOCTOM meperoHKH. (OCHOBHBIC CBOWCTBA
KUJIKOCTeH W ux mapoB. HenpepwsiBHas pektudukamus (moapoono). Ee omiwums ot

nepuoanYeckoi pekTuukanui. CxeMbl peKTU(HUKAITUOHHBIX YCTaHOBOK.

20. IIpou3BojcTBO cepHUCTOrO Taza. Buubl cepocoaepskamiero cbipbs. Ileun myis oOxkwura
CYnb(UIHBIX PYI, dJeMEHTapHOW cepbl. Ileun ¢ MCEBOOOXKIKEHHBIM CIIOEM, s OOXHra
KpPYITHOKYCKOBOTO M TMBUIEBHIHOTO KoidenaHa. lcronb3oBaHHE OTXOAAIIMX Ta30B IBETHOU
METaJUIypruil U TEIJIOBBIX JIEKTPOCTAHLIUM, CEephl W CEPOBOAOPOAA MpHU IepepadoTke

CEPHUCTHIX He(TEH.

21. Du3uKo-XMMHYECKHE OCHOBBI M CXEMBI KOHTAaKTHOIO crocoda IMpOMU3BOACTBA cepHoﬁ
KHCJIOTBI; pPAaBHOBCCHBIE W KHHCTHYCCKUC YCIOBUA IIpoOLECCa, KaTaJIMU3aTOPHIL. HYTI/I

I/IHTCHCI/I(I)I/IKaI_[I/II/I CCPHOKHUCIIOTHOT'O ITPOU3BOACTBA. HpI/IMeHeHI/Ie KHCJIOpOoJa 1 JaBJICHUA.

22. Texnomorus cBsg3aHHOro azora. CuHTe3 ammmaka. CrocoObl MOJIYUCHUA a30TOBOI[0p0I[HOI\/’I
cMmecn. OUHCTKAa Ta30B. KaTaJ'II/ISaTOpBI CHHTE3a aMMHakKa. TexHoJoruyeckas cxeMa CHHTe3a

aMMMUaKa Ipu CpeaAHCM JTaBJICHUU.

23. HpOI/ISBO,[[CTBO a30THON KHCIIOTBL. OKHCIIEHHME aMMHaka M OKHCIOB a3zora. DH3HKO-

XUMHUYCCKUEC OCHOBBI TCXHOJIOTHYCCKOTO IIpolecCa OKHUCICHUSA aMMHaKa. HpI/IMCHCHI/IC
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Kucnopoaa, napneHus. OcoOEHHOCTH Mpoliecca KOHLIEHTPUPOBAHUS a30THON KHCIOTHL. Obnactu

MMPUMCHCHUSA KUCIIOTHI.

24. IIpon3BoACTBO HUTpaTa aMMOHHUS. PU3UKO-XUMUYECKUE YCIOBHS Mpoliecca. Mcnonb3oBanue
Teruia peakuu. TexHomormyeckass cxema. MeTonsl ynmydiieHus: (pU3n4ecKux CBOWMCTB HHUTpATa

AMMOHUUS.

25. MuHepanbHble COJIM B CEJIBCKOM XO3sicTBE. MuHepanbHble YIOOpeHHs U HX
knaccupukanys. [Ipou3BoACTBO KamMiHBIX coneld. DIoTanMoHHBIE IPOLECCH], TaIypPrHs.

HpOH?;BOZ[CTBO XJIOPUCTOT'O KaJiusd U3 CUJIbBUHHTA.

26. IlpousBoactBo (ocdopubix ymobpenuil. Bumsl u rmaBHbIe MecTOpoXJeHUs (ocdaTHOTO
ceipbsi. Kucnotasie mporiecchl nepepadoTku ¢ocdaTtHoro Chipbs. X CyITHOCTh U MEPCIIEKTUBHI.
[IpousBoactBo  mpocroro  cynepdocdara. DPU3NKO-XUMUYECKHE  OCHOBBI  Ipoliecca.

TexHomorrueckas cxema Mpou3BOACTBA MpocToro cynepdocdara.

27. [IlpousBoactBo JBoitHoro cynepdocdara. DU3NKO-XMMHUYECKHE OCHOBBI Ipolecca

IPOU3BO/ICTBA JIBOWHOTO cymnepdocdara. TexHomornaeckas cxema Nponu3BOICTBA.

28. Tlpom3BOACTBO HSKCTPAKIMOHHOW (ochopHON KHUCTOTH. DUBHKO-XUMHUYECKHE OCHOBBI
mporecca MPOU3BOJCTBA AKCTPAKIIMOHHOM (PochopHON KHCIOTHL. TexHOoJOTHYeCcKas cxema

npon3BoACcTBa. OCOOEHHOCTH TOMyYEHHUsT KOHIIEHTPUPOBAHHOU (POCHOPHOI KUCTIOTHI.

29. Tepmuueckue wmetoapl mepepaboTku (ochaTHOTO CHIPbs. YCTPOWCTBO AIIEKTPOICUCH.
DnekTpoTepMuydeckoe noiyueHue Gochopa. GU3MKO-XUMHUECKUE OCHOBBI IIPOIIecca MOTYICHHUS
dhocdopa 3 npuponubix gocdaros. Ilepepadorka dochopa B pocdopubie u nomdochopHbie

kucnothl. [IpousBonctBo pocdara ammonus, HUITpoaMmMo()ocoB 1 HUTPOAMMO(DOCKH.

30. DnekTpoXMMHYECKHE TPOU3BOJACTBA. TE€OpPETUYECKHE OCHOBBI JIIEKTPOJIU3a COJIEBBIX
pacTBOpoB M paciaBoB. [Ipou3BOACTBO XJopa, BOAOPOAA U €IKOro Harpa auadparMeHHBIM

MeToA0M. OUBNKO-XUMHUYECKHIE OCHOBBI QJICKTPOJIM3a paCTBOPOB XJIOPHUCTOI'O HATPHA.

31. Ponp HedTH B 3HEpreTHueckoM OanaHce cTpaHbl. 3anacel Heptu. Mectopoxaenus. Cocra u
cBoiictBa Hedtel. IlogrotoBka HedTH K mepepaboTke. Pusznyeckue crnocoObl NepepadoTKu
HepTH. Ilpsimas arMocdepHo-BakyyMHas neperoHka He(Tu. IIpoayKTsl NHEperoHKM U uX

CBOMCTBA.

32. Tepmuueckue cnocoObl nepepaboTku HepTu. TepMHUECKUH KpPEKUHI HEPTENpoayKTOB.
MexaHu3M KpekuHra. TexHoJorndeckas cxema TEpMHUECKOro KpekuHra. [IpoiyKTel KpeknHra u

ux cBoiictsa. [Tuponus HepTenpoaykToB. YenoBus nmupoiusa. [IpogyKTel.
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33. Xmvuyeckne cuocodbl nepepaboTku nedTenpoaykToB. Karanutuaeckuii KpekHHr. Mu3uko-
XUMHAYECKME  OCHOBHI  mponecca. Karammaroper.  Yenmorus — kpekwnra.  [lpomykTsr
KaTaIHTAYECKOTO KpEeKWHra M ux cpodictBa. [lomyuenue BEICOKOOKTAHOBBIX TOILTMB U
YIIEBOZIOPOTHOTO CRIPhA JUIL HedTEeXHMHIECKOH IpOMBIIIEHHOCTH. [Ipomecch prudopMHHTa.

Inardhopmunr.

34. CoctaB u cBolictea AperecuHbl. CocoGel mepepaboTKy ApeBecHHL]. [Haponus IpeBecHHbL.
IMponyxrel ruapomusa. Ceipbe. I10AroToBKa ApeBECHHBI K mepepaboTke. YCIoBHS THOPOIW3A

OpeBECHHEL. Vicronmb3yeMble anmaparsl. DKOIOTHYECKHE 1POD/IEMbL.

35. Coctas w cBoWcTBa JpeBecuHbl. [IpomsBomeTBo memmoT03nl. Coipne. [logrotoska
apeBecHnEl K mepepaborke. CymbhaTHBEI H CyTbOUTHBEI CIIOCOOBI NOLYYESHHS LEIUIFOIO3bL.
Bapounpie xucnoTe. Yenorus Bapku gpeBecHHbl. CrocoObI MOBBIIEHHS KAYECTBA IIEIUTFOJIO3EL.

HpOﬁJ'IeMBT HCpCpﬂﬁO‘[‘KH OTXOIO0B MPOU3BOJACTRA LICJIIKOJIO3bI

36. TexHOTOTHS MPOM3BOACTBE ALOMHHUS. DUIUKO-XUMHYECKHE OCHOBbI IIPOLECCA.
XapaKTepHCTHKH M II0JAIOTOBKA ChIPbS. TeXHOIOTHYECKHE CXeMBI Npon3BOACTBAa. CrocoOb!
BOCCTaHORBJICHHs a/LIOMHHHS HX JOCTOWHCTRA W HeJocTarku. IIpobiieMbl nepepaboTKi 0TXOI0B
IMIPOU3BOACTBA ATIOMHHUS. Cnocobb1 pa(bmmponalmz AJTIOMHHHUA (DHCKTPOXHMH‘{CCKHC, METOA

30HHOH ILTaBKH, HCII0Jb30BaHME CYOramoTenuion).

PazpaGoranku:

/ — KaH/l. XdM. HayK, JOLEHT A.B. KameBckuit
e
e ! Kallfl. XAM. HayK, JIOLeHT B.H. BaxeHoB

[TporpavMa cocraBieHa B cooTBeTcTBHM ¢ Tpebosammsmu GIOC BO u ¢ yuerom
pexomerianuii IIOOIT mo mamparnenuio u npodumo moarorosku 04.03.01 — «Xumusi».

ITporpaMma paccMOTpeHa Ha 3ace/iaHuK Kadhemapsr
«15» mast 2020 r., mpotokon Ne 6.

10ei 1 HEOpraHNIeCKOH XUMHHI

3aB. Kadeapoit h— /A, 10. Cadponos/

| -
Hacmoawas npospavma, e moxcem 6vimp 6ocnpouseedena nu 6 xaxoil gopue 6e3
NpedEapUmMensHO20 NUCLMENNO20 PAPEULEHUS KAeOPbi-paspabomuuKa npo2pammei.
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