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l. Henn 1 327024 IMCHUTIHHBL:

ObweobpasosamenvHas yenb: W3y4eHHE OCHOBHBIX INPHUHIMIIOB pa3pabOTKU XHUMHUKO-
TEXHOJIOTHYECKUX TMPOLECCOB M HX HHKEHepHoro odopmienus. Ha ocHoBe wu3ydeHus
3aKOHOMEPHOCTEH MPOTEKaHMs IPOLIECCOB PAcCMaTPUBAIOTCSI METOJMKHU pacyeTa OCHOBHBIX
XapaKTePUCTUK XUMHUYECKOTO ITPOIEecca, METOIOB BHIOOpA PallMOHAIBHBIX CXEM IPOHM3BOJCTBA
3aJJaHHOTO IPOAYKTa, METOJbl BbIOOpAa TEXHOJOTUYECKUX PEKUMOB, 00ECIEUUBAIOIINX
ONTUMAJIbHBIE 3HAYEHHUs IOKa3aTeJedl XMMMYECKUX IPOLECCOB, AaHalu3a M  OLICHKU

3¢ (HEKTUBHOCTH MTPOU3BOJICTBA.

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

MTOBBIIIEHUIO KPYyro30pa 1o BOIPOcam U3y4yaeMoi JUCIUIUINHBIL.

Bocnumamenvnas yenv: BOCIUTAHHUE OCO3HAHHWSA CONMAIBHONH 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 MeEToJla MOJYYEHHS XUMHYECKOTO MPOAYKTAa C YYETOM MEPOINpHUITHH 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:

JIMCIUIUIMHA OTHOCUTCS K 6a30BBIM JTUCIMILIHHAM 00s3areapHol yactu (51.0.28).
CoBpeMeHHasi XMMHYECKask TEXHOJIOT U 0a3upyeTCs Ha O CHOBHBIX IMOJIOKCHUSAX XUMUH,
YCBOGHHBIX CTYICHTaMH B IIPOIIECCe U3ydeHHUs 3Toro IpeaMera B mkoiie. Kype Ipomeccer u
anmaparbl. XMMHUYecKasi TEXHOJIOTHsI epepaboTKi HEPTH U Ta3a uMeeT (pyHIaMeHTalIbHOe
3HAYeHHE B CTAHOBJICHUU CHEIMATINCTa IIUPOKOTO MPO(UIIS U ONKpaeTcs Ha CIETYyIOLUe

MMpEAIICCTBYOMUC TUCHUITTINHBI:
HCOPraHN4YCCKasa XuMus,
OpraHn4ecKasg XuMus,
AHAJIMTHYCCKasa XUMUI,
(I)I/BI/ILIGCKEIH XHUMHUA,

xumusa BMC.



[Ipouecc

OCBOCHHUA AUCHUIIINHBI

TPEGOBaHI/Iﬂ K pe3yJibTaraM 0CBOCHHUA TUCIHUIIJIAHDBI:

HampaBiieH Ha (OPMUpPOBAHHE KOMIETEHIIHI

(anemenToB cienyoomux komierenuuit) B coorsercteur ¢ ®I'OC BO u OIl BO no manHomy
nHanpasnenuro noocomosxu 04.03.01 «Xumusy, npoguns: Xumus Hegpmu u 2aza.

Hepeqeﬂb IJIAHUPYEMBIX PE3YJIbTATOB Oﬁy‘{eHI/Iﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX 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 U TEIJIOBOTO
pe3yapTaThl XUMUYECKHAX 9KCIEPUMEHTOB M pacueTHO- | 0aTaHCOB OCHOBHBIX IPOIIECCOB,
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
XUMHYECKOTO TPOM3BOJCTBA, €ro
epapxuiecKon CTPYKTYPHI,
METO/bI OICHKUA 3()PeKTUBHOCTH

MIPOU3BOJICTBA, oOmue
3aKOHOMEPHOCTH XUMHYECKUX
MPOIIECCOB; OCHOBHBIE

XUMHYECKHE ITPOU3BOJICTBA.
YMeThb: MOJIroTaBINBaTh OOBEKTHI
UCCIICIOBAHUS, TIPOBOIUTH
AKCIIEPUMEHTAIbHBIC
UCCIICIOBAHUS TI0 33]JAHHOM
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,
HI0JIB30BAThCS CIIPABOYHON H
Hay4YHOU JINTEpaTypoOu 10 BCEM
pasaenaM AUCIHILIHHBL,
OCYIIECTBIIATH TUIIOBBIC
THJIPOJMHAMHUYECKHE, TETUIOBBIE,
MacCcOOOMEHHBIE PaCUETHI.
BiageTh: HaBbIKAMU IPUMEHEHHS




TEOPETUUYECKUX OCHOB MPHU
CHUHTE3€ U UCCIIEOBAaHUMN
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;
METO/IaMH aHaJn3a

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

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 BCIICCTBAMHA
¢ 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 ¢
XUMHUYECKHUMH PEaKTHUBAMH 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 Cnocoben
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 M0 CTaHAAPTHON
dbopmMe Ha PYCCKOM SI3BIKE

MJIKomnxk-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 pabore.

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

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







IV. COAEP) KAHME U CTPYKTYPA JUCHUIIJINHBI
TpyroeMKOCTb JMCHUILUIMHBI COCTABJIsIET 8 3aUeTHBIX eIUHNUL, 288 yacoB, B TOM uncJie 1,25 3a4eTHBIX eAUHMI, 45 YacoB Ha IK3aMeH.
®opMa NPOMeKYTOYHOMN ATTECTALMHU: 3aUém, IK3AMEH.

4.1 Conepsxanue IMCUMILIMHBL, CTPYKTYPHPOBAHHOE 10 TEMAaM,
¢ 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
s 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 BONPoChbl XMMUYECKOM Hposepka oTuetos 1o
1 m P 7 ) 24 24 8 JIP, npaktrueckue
TeXHOJIOT U
3aJJaHus, CCMHUHAPBI
Teoperuueckue 0CHOBbI Hposepka orietos no
2 P . 7 8 18 18 6 JIP, npaktrueckue
XMMHMYECKOH TeXHOJI0TuHI
3aJ]aHus, CCMHUHAPBI
CTpyKTypa U TeXHOJIOTHYeCKHe [TpoBepka 0TYETOB IO
3 CXeMbI XUMHYECKHUX 7 2 6 6 4 JIP, npaktnueckue
NPOU3BOJACTB 3aJJaHus, CEMHUHAPBI




AHAJIN3 TEXHOJOTHYEeCKHX CXEM
HEKOTOPLIX BasKHeH M X

IIpoBepka 0TUETOB 1O
JIP, npaktnueckue

4 XMMHMYECKHX NPOU3BOJCTB. 4 3aJlaHusl, CEMMHAPBI
Texnonozusa azoma
AHaJIM3 TEXHOJIOTHYECKHUX CXeM IIpoBepka 0TYETOB 1O
HEKOTOPBIX BAaKHEH M X JIP, npaktnueckue
5 XMMHMYECKHX MPOU3BOJCTB. 4 3aJlaHusl, CEMUHAPBI
Ilepepabdomka
docgopcooepirrcauiezo coipvs
AHaJIM3 TEXHOJIOTHYECKHUX CXeM ITpoBepka 0TYETOB O
HEKOTOPBIX BAaKHEH M X JIP, npaktnueckue
6 XHMUYECKHX MPON3BOJCTB. 6 6 4 3aJJaHusI, CEMHHAPHI
Ilepepabomka negpmu
AHAJIN3 TEXHOJIOTHYECKHUX CXeM IIpoBepka 0T4ETOB MO
7 HEKOTOPBIX BAaKHEH M X ) ) 4 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 12 | 3agaHus1, ceMUHAPHI
Inekmpoxumuueckue
npouszeoocmaa.
AHAJIN3 TEXHOJTOTHYECKHX CXeM IIpoBepka oTueTOB MO
HEKOTOPbIX BaKHeH M X JIP, npaktnueckue
9 XHMHUYeCKUX NIPOU3BOJCTB. 8 3a/laHusl, CEMUHAPbI
IIpou3BOACTBO METAIIHYECKOTO
AJTHOMHHHS.
[IpoBepka periameHnra,
10 Cocmaenenue u 3amiuma 69 3aluTa pernaMenTa
peziamenma
11 3auéT, 3K3aMeH 45 3ader, 3K3aMeH




Hrtoro yacos

] 3 | 7

72

| 123 |

B paboueii npoepamme no oucyuniune npu 8blnoIHEHUU 1AOOPAMOPHBIX pabom npeodycMompeHa RPAKmu4ecKas no020moeKa 6 6U0e GblNOIHEHUs

OMOENbHBIX BUO08 PAOOM, CEA3AHHBIX ¢ OYOyWell NPOhecCUOHATbHOU OessMeNbHOCMbIO.

4.2 Tlnan BHeayI[HTOPHOﬁ CaMOCTOATEIbHOM paﬁoTbI oﬁyqamnmxca mo JTMCHUIIJINHE

Cemectp

HasBanue pasnena, Tembl

CamocTtosTenbHas pabota o0yJaronmxcs

Bun camocrositenbHOI paboTh

Cpoku
BBITIOJIHCHU ST

3arpatbl
BpEMEHU
(dac.)

OneHoyHoe
CPEIICTBO

Y4eOHO-METOIUYECKOE
obecrieueHue
CaMOCTOSATENHHON PabOTHI

O01mme BONIpPochbl XMMHUYECKOM
TEXHOJIOTHH

Hamnucanne otueTon

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 MPOU3BOJACTB.
Texnonozua azoma

CocrapneHue perinaMeHTa, 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 TeXHOJIOTUYECKOT0
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

XHMHUYECKHX 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 MPOU3BO/CTB.
Ilepepabomka negpmu

CocraBneHue perinaMeHTa, 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 T.)
PexomeHnnamuu 1o HaIMcaHUIo
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 ¢




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
XHMHUYECKHX MPOU3BOJCTB.
Ilpouszeoocmeo nonusmuniena

CocrapieHue perilaMcHTa, y4aCcTuc 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 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 TEXHOJIOTHYECKHUX
CXeM HEeKOTOPBIX BAKHeH M X
XMMHMYECKHX MPOU3BOJCTB.
Inexmpoxumuyeckue
npouszeoocmaea

Hamucanne otueTon

CeHts0pb -
nekabpb

12

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
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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

ITomoxxenmne 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 ¢

Cocmasnenue u sawuma
peciamenma

Cocmasnenue u sawuma
pezciramenma

Hos6ps-
nekabpb

69

3armura
peraamMeHToB

[Tonoxenue o
TEXHOJIOTHYCCKUX
periraMEeHTax
IMPpOU3BOJACTBA ITPOAYKIIUHN
Ha NpEApUATHUIX
XUMHUYECKOT'O KOMIIJIEKCA
(Ne 02-35/234 or 28 anpenst
2000 1.)
PexomeHnnamuu 1o HaIMcaHUIo
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 PabOoTHI IO AUCIUILINHE (Jac)
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CamocrositenbHas paboTa 00yJaronIxcst

y‘le6HO-MeTOI[I/I‘leCKOG

C Hazsanue pasnesna, TeMBI C 3atparet Ouenouroe obecniesertie
EMCECT B o OKH %
P pasjiea, Bun camocTosiTenbHOM paboThI P BpEMEHU CPEICTBO CaMOCTOATENBHOMN paboTHI
BBITIOJTHCHU S
(dac.)
BrozkeT BpeMeHH caMOCTOSITeJIbHOH PadoThl, MPeyCMOTPEHHbIH y4eOHbIM IJIaAHOM 123

JUIsSl JAHHOW TMCIMIIJIMHBI (Yac)

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

3aHSTHS JIEKLIMOHHOTO THIIA, JIaDOpaTOpHbIE padOThl, TPYNIIOBbIE KOHCYIBTALUU, HHAUBUIYaIbHYIO paboTy 00yJaroIuxcs ¢ MpernojgaBaTeieM.




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

Ponmp m wmacmTaObl HCHONB30BAaHUS XWMHUYECKHX TIPOIIECCOB B pa3MYHBIX cdepax
MaTepHaIbHOrO Mpou3BoacTBa. ChIpbeBas W dHEpreTHyeckas 0a3za XMMHUYECKHX IPOU3BOJICTB.
TenneHnuu pa3BUTHS TEXHOCPEpbl W BO3pacTalollee 3HAYCHHE MPOOJIeM pecypco- u
sHeprocOepekeHus, oOecredeHus Oe30MacHOCTH XUMHUYECKHX IPOU3BOJICTB,  3aIIUTHI

OKpYKAIOIIEN CpepI.

XuUMHUYEeCKoe MMPOMU3BOACTBO KaK CJIOKHad CHCTEMaA. OCHOBHBIE dTaIbl CO3a4aHusd XHMHKO-

texHonorudeckux cucrem (XTC).

OdyHnamMeHTanbHble  KpuTepuun  3ddeKTHBHOCTH MCIIOJIb30BaHUS CBIppSl U
sHepropecypcoB B XTII. VpaBHeHus1 Oamanca MaTepHAIBHBIX MOTOKOB B TEXHOJOTHYECKUX
cucremax. Ilokasarenu pacxoja pa3iIUYHBIX BUIOB CHIPbs; OTHOCUTEIbHBIA 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. BOCIIPON3BOAMMOCTh CBOMCTB MaTepualioB Kak KiIroueBas
npoOiema MatepuanoBeneHus. OyHKIUMOHAIbHbIE MaTepUalbl B XUMUYECKOH TEXHOJOTUU:
KaTanu3aropbl, aJcOpOEHThI, 3IEKTPOAbl, MeMOpaHbl, ceHcopbl U 1p. Ilapamerpsl HbIHE
MpUMEHseMbIX (YHKIMOHAIBHBIX MaTepUaloB U MPOTHO3UMPYEMbIE XapaKTEepHCTUKH. Pecypc
(GYHKIMOHANBHBIX MAaTEPUaIOB — OJUH W3 BAaXHEHIINX KPUTEPUEB HX HCIOJIB30BaHUS B
TeXHOJNIOTHH. KOHCTpYKIIMOHHBIE MaTepualibl Kak (akTop, JIUMHUTUPYIOUIUH MpUMEHEHUE
OKCTPEMANbHBIX (DU3MUECKHX BO3ACUCTBUNA B TEXHOJOTUU. XHUMHUYECKOE COMPOTHBICHUE
METaJNIMYECKUX U HEMETAJUIMYECKHX MaTepuanoB. MeToabl 3allUuThl METAIOB M CILIAaBOB OT
koppo3un. OCHOBHBIE BHJIbI HEMETAITIMYECKHX KOHCTPYKIMOHHBIX MaTepuanoB. Poib HOBBIX
MaTepuaioB Mpu pa3paboTke HPQPEKTHUBHBIX TEXHOIOTHMUECKUX CXEM U HWHTEHCHU(PUKAIIUU

TEXHOJOTHYECKUX MPOIECCOB.
1.2 TeopeTnuyecKkue 0OCHOBbI XMMH4Y€CKOIl T€XHOJIOTHHI

MCM6paHHa$I TCXHOJIOTUA Pa3ACIICHUS cMmecel BenlecTB. PaBHOBECHBIE M KUHETHUYSCKHE

¢baxropsl, onpenensgoone 3hheKTUBHOCT, MeMOpaHHOro pasfeneHus. Mepapxuueckas



CTpYKTypa COBPEMEHHBIX MEMOpaHHBIX MaTepuasioB. KOHCTpyKIHMsS MeMOpaHHBIX almaparos.
MHorocTtyrneH4arsle KackaJbl pa3aequTeNbHbIXx Moayieid. KomOuHMpoBaHue MeMOpaHHBIX U

a/ICOpPOLIMOHHBIX MOIYJICH.

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

XUMHUYCCKUX PCAKTOPOB; NPHUMECPHLI UX HUCIIOJB30BAHUA B TCXHOJIOTHU BaKHEUIITNX XUMHYECKHX

MPOAYKTOB.

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

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

MacmTabsl MHUPOBOTO TPOU3BOJICTBA BAKHEUIIWX TPYII XUMHYECKUX TPOIYKTOB B
TOHH&KHOM M CTOMMOCTHOM BBIPA)X€HUH, YEJIbHOM 3HEPronoTpeOlieHnH, CTOMMOCTH M CpOKax
CIIY>)KObl OCHOBHBIX BHUAOB 000OpynoBaHus. [IporHO3HbIE HAaHHBIE O CBHIPHEBOM OOECIIEYEHHUU
KpPYITHOMACIITa0HBIX MPOMBIIIJIEHHBIX XHMUYECKUX IIPOLECCOB, BKIIOYas MepepaboTKy
MEPBUYHBIX JHEPropecypcoB BO BTOPUYHBIC, MPOU3BOJCTBO METAIOB M MOJIMMEPHBIX
MaTepuasioB, MUHEPAIBbHBIX YI0OpEeHH, CepHOI KUCIOTHI U T.1. O0Imue cBeaeHus: 00 OCHOBHBIX

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

CHOXHOCTh H MHOIOBapUaHTHOCTh PCHICHUA 3aJadyd CHHTE3a MW OITHUMH3aAlUH
TEXHOJOTHYECKON CXEMBI KPYIIHOIro XMMHUYCCKOI'O ITPOHU3BOACTBA. 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 MNPpOAYKTOB XUMHWYCCKUX npeBpameHI/Iﬁ, HUCIIOJIB30BAaHUEM
BCIIOMOT'aTCJIbHBIX pa60‘II/IX BCIICCTB CCIICKTHUBHOI'O ,Z[eﬁCTBI/ISI (KaTaJ'II/ISaTOpOB, a6C0p6eHTOB n
T.,Z[.), OpFaHH3aHHeﬁ MCCTHBIX PCHUKIIOB MAaTCPpUAJIbHBIX ITOTOKOB. Bona kak CbIPbC U KOMIIOHCHT
XUMHUYCCKUX TPOU3BOACTB; TMPOLECChl BOJOIOATOTOBKH MW TOACHUCTEMbI BOI[OO60pOTa B
MMPOMBIIIJICHHOCTH. Ioacucremsl KOHTPOJII U YHOPABJICHHUA TCEXHOJOTMYUCCKUMHU IPOUCCCaAMU.

Buibl TEXHOIOTMYECKOTO aHaIM3a HA XUMHUYECKUX MPEAIPUITHSIX.
1.4 AHa/ M3 TEXHOJIOTHYECKHUX CXeM HEKOTOPbIX Ba’KHEHIIMX XUMHYECKUX IPOU3BOICTB
Texnonozus azoma

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

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



OCHOBHBIE OJIOKM © CBs3U. [HMOKOE WCIONB30BaHWE TETEPOTCHHBIX KaTajiu3aropoB B
MHOTOCTYIEHYAaTONH CXEME MPHUTOTOBJIECHHUSI U OYUCTKU a30TOBOAOPOAHON cMecH. OCOOEHHOCTH
IUPKYSIMMOHHOW  CXeMBbl CHHTE3a aMMHuaka; (U3UKO-XMMHYECKHE OCHOBBI  BBIOOpa
ONTUMAIILHOW CXEMBbI CHHTE3a aMMHaKa; MpOo(UIMpPOBaHUE TEMIIEPATYPHI IO BHICOTE KOJIOHHBI

CUHTE3a. Y THIIM3alUs «IIPOyBOYHBIX» I'a30B.

CTpykTypa ¥ OCHOBHBIE OCOOCHHOCTH COBPEMEHHON TEXHOJOTMYECKOH CXEMBI
MIPOU3BOJICTBA A30THOM KHCJIOTbI. PU3MKO-XUMUUECKUE OCHOBBI H almaparypHoe ohopmiieHHe
MPOIIECCOB CEJIEKTHMBHOTO KaTaJIUTHYECKOTO OKHCICHUS aMMHAaKa, OKHCIEHHUSI OKCHIOB a30Ta U
ux abcopOuuu. Cxembl KaTaTUTUYECKOTO 00€3BPEXKUBAHMS OTXOIAIIMNX ra3oB. [IpuunHbl HU3KOM

sKcepreTuueckor 3(H(PEeKTUBHOCTH MTPOU3BOJICTBA a30THOM KUCIIOTHI.

[IpousBoacTBO HMTpaTra amMmoHusl. Vcnonb30BaHHWE TEIUIOTHI  HEUTpaIu3aluu.

[TpousBoacTBo Kapbamuma.

[lepcriekTUBBI OMOTEXHOJIOTUN B PELLIEHUH MPOoOIeMbl (PUKCAIIH a30Ta B OYBAX.

Ilepepadomka ghocghopcoodepirrcauiezo coipvs

Bugel docdopcoaepxkamiero coipbsi: anaTuThl W (HOcHOpUTHl, MHUPOBBIE 3amachl M
OCHOBHBIC MECTOPOXK/ICHHS. Pa3nuns MHUHEPaIOrHYECKOTO COCTaBa U CBOMCTB, ONPEACIISIFOIINE
BBIOOp cIoco0a TexHoJoTHYeckor mnepepadoTku. COBpPEeMEHHOE COCTOSIHHE IMPOU3BOJCTBA U
notpebnenus ¢ochopa U GochHOPHBIX KHCIOT. ODKCTPAKIIMOHHAs KHCJIOTa KaK OCHOBA
MPOU3BOJICTBA MUHEPAIBHBIX  YIOOpEHHWH. DJIEKTPOTEPMUYECKHH  CHOCOO  IMOJyYeHUs

aneMeHTapHoro ¢ocdopa u repmudeckoi pochopHoit kucnaotel. [naBnensie pocdarsr.

OU3NKO-XUMHUECKUE OCHOBBI Pa3lIOKEHUS] MPUPOAHBIX (ochaToB CEpHO, a30THOH U
dochopuoit kucinoramu. CocTaB M KOHLEHTpauus obOpaszyromieiics (ochopHON KUCIOTH B
3aBHCUMOCTH OT TEMIIEpaTypbl M CIOCO0a Pa3JIOKCHUs anaThTa. BblencHHe W yTHIM3alus

¢dTopucThIX razos. baganc no ¢pTopy B mpousBoacTBe HoCHOPHOI KUCIOTH U YIOOpEHUil.

ITpon3BOACTBO IKCTPAKIUOHHOW (PochHOpHONH KHUCIOTHI U yIOOpeHHH — OCHOBHOM
NOTpeOUTENlb  MHUPOBOTO  MPOM3BOJACTBA CepHOM  KUCHOTHL. COBpEMEHHOE  COCTOSTHHE
IIPOU3BOJICTBA CEPHOU KUCAOMbl W3 DPA3TUYHBIX BHUJIOB ChIpbs (NMPUPOJHAS cepa, KodelaH,
CepOCoeprKaIIIe OTXOIAIINE Ta3bl epepabOTKH MOJMMETAJUIMYECKUX Py, CEpPa U CEPOBOAOPO.

u3 Hedredt u mpupomHoro Traza). docdorummnc — OTXOA MPOU3BOACTBA AKCTPAKIIMOHHOM
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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 crTpaHam. OCHOBHBIE IIeJIeBBIE TPOAYKTH HedrenepepadoTku. IlepBuuHble H
BTOpHYHBIE TIporecchl HedrenepepaboTku. Imybokas mepepaboTka HEPTH € UCTOIB30BaHHEM
KaTaJTUTHYECKUX TPOIIECCOB — OCHOBA PECYPCOCOEPEKEHHUS M TIOIyUEHHs BEICOKOKAUeCTBEHHBIX
MOTOPHBIX TOIIJINB, CMa304YHbIX Maceq n IOUPOKOTO ACCOPTUMCHTA ChIPpbA JIIA

He(TeXHMHUYECKOTO U MUKPOOHOJIOTHYECKOTO CHHTE3A.

Karanutnyeckuil KpeKUHT — BaKHEUIIUM MHOTOTOHHAXHBIN TEXHOJOTHYECKHUI MPOLECC
nepepaboTku HePTIHBIX (Gpakiuid. XUMHYECKHE OCHOBBI IPOIECCa M II€JIEBbIE MPOIYKTHI.
MHoroBapuaHTHBI COCTAaB KEPOCHHO-TA30MIEBBIX (Dpakiuii — OCHOBHOTO CHIPbsl Ipoliecca

KaTaJTUTHYECKOTO KPEKUHTA U METOJIBI €70 MOATOTOBKHU (THAPOOOECCEpUBAaHNE U THAPOOUUCTKA).

AJIOMOCHWIIMKAaTHBIE KaTalu3aToOpbl KpeKUHra (OT MPHUPOJHBIX IIIMH JO COBPEMEHHBIX
LEOJTUTCOACPKAIIUX CUHTETUYECKUX KaTaau3aropoB). Ponb amopdHON anroMoCHIMKATHOM
Matpullbl. CUHEPru3M B CHCTEME ILIEOJIUT — Marpuiia. [MOKOCTh Mmpolecca MO CHIPhIO 3a CUET
L[E€JICHANIPABIIEHHOTO MOJU(PUIIMPOBAHUS KaTraluzaTtopa (BBEAECHHWE MAaTpPHILIbI, MOIH3APSIIHBIX
KaTMOHOB, YNbTpacTa0MIn3alusl), MIpUAaHue YCTOMUNBBIX MEXaHUUECKUX U THAPOMEXaHUYECKUX
CBOMCTB (MuKpocdepuzauusi, BBeJeHre OapuTOB W Iip.). M3MeHeHHe CBOMCTB Karaauzatopa
(aKTUBHOCTH M CEJIGKTUBHOCTH) B TMpoIlecCe KPEKHHra U HEO0OXOJUMOCTh pereHepanuu

KaTajJu3aropa. Pois MponeCCOB MacCCONIEPEHOCA B OCYIICCTBIICHUHU KaTaAIUTHUYCCKOTO KPEKHHIA.

DBOJIONMS TEXHOJIOTMYECKOro O(opMIIeHUS Mpoliecca KaTaTuTHYECKOTO KpPEKUHra:
CTAIlMOHAPHBINA CJIOW KaTanu3aropa, MCEBIOOKMKEHHBIN CIONH MUKPOC(HEpHOTO Karaliu3aropa,
JOBUOKYIIMICS CJIOW TIpaHyIHMpPOBAHHOTO KaTalu3aTopa, JABIDKYIIUMHCS CJIOW IIapUKOBOTO
KaTajau3aropa C COOCHBIM DPACIIOJIOKEHUEM PEaKTOpa W pereHeparopa ¢ MHEBMOTPAHCIIOPTOM,

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

pereHeparope.
Ilpou3eoocmeo nonusmunena

Ceippe mns mpoumsBoictBa IID. TexHonormdeckass cxema IOATOTOBKH ChIPbS IS
npousBojacTsa [19. [Ipomeimnennoe noinydenue I19. CpaBHeHnE pa3iInyHbIX TEXHOJIOTMUECKHUX
cxeM mnonyueHust I13. Ilomydenme IID Huskolr moTHOCcTH. OCHOBHBIE OCOOEHHOCTH

TEXHOJIOTHUYECKON CXEMBI paIlHKaHBHOﬁ nojimMepu3alu 3TUJICHA IPU BBICOKOM JaBJICHUU B
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ra3oBoii ¢aze B TpyOwarhix peakropax. llomydenue I[1D BbicOKO#l TUIOTHOCTH. TexHONOTHS

nepepaboTku 1 obnactu npumeHeHus 110 u u3nenwii u3 Hero.

Xumnueckass Mmoaudukanus 15 kak MeTo[ MPOMBIIIICHHOTO TOJXYYEHHs TOJIMMEPOB C
MPUHIMUINAIBHO HOBBIMU JKCIUTYaTallUOHHBIMU CBOWCTBAMHU. XJIOPUPOBAHHBIN IOJIMITUIIEH
(XII3). OcHoBHbIE 3KcITyaTanMoHHble cBoiicTBa XIIO. I[loHsATHE O KOMIIO3MIIMOHHON
HeogHoponHocTH  XIID. Bnusnue oOmero cozepkaHus Xjaopa W KOMIIO3MLIMOHHOMN
HeogHoponHocT XIID Ha ero »9KkcrulyaTalMOHHBIE CBOWCTBA. XJIOpCYIb(pUpOBaHHBIN
nonuaTIiieH  (XCIID). OcHoBHble 3kcmutyaranuoHHble cBoiictBa XCIID. Ocobennoctu
paguKaabHOM peakuuu cyiabdoxnopupoBanus [19 B pactBope. MexaHU3MBl BYJIKaHU3AIUU

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

3Jlel<mpoxumuuecxue npouaeodcm ed.

OcHoBBI IIpoliecca AeKTpoan3a. banaHc HanpsKeHUs U pacxo/l ANEKTPOIHEPTHH Ha IIEKTPOIIU3.
Brixog mo Toky. MarepuanpHBIi M TEIMJIOBOM OanaHChl 3ekTposm3epa. OCHOBBI TEOpPUU
MepeHoca HOHOB B pacTBOPAaX MEKTPOJIUTOB U B MeMOpaHax. Pacnipenenenue razocoaepxaHus B
MEXAJIEKTPOJHOM MPOCTPAHCTBE. AHAIN3 BIUSHHUS HEOJHOPOJHOCTEH pacIpeleneHns ToKa Ha

BBIXO/JI TIO TOKY TOOOYHBIX MPOTYyKTOB.

[IpousBoacTBO xJIopa H KaycTU4Yecko coapl. Peaknuum Ha osnexTpoaax. Tursl
MIPOMBIIIICHHBIX AJIEKTPOJIU3EPOB. DIEKTPOIM3EPbl C TBEPAbIM KarojoM: nuadparMeHHBIA U
MeMOpaHHBII. DIEKTpPoiu3ep € PTYTHBIM KaToAoM. PeakTop s pas3iioKeHUs amalibraMbl.
DnexTponusep I AEKTPOIN3a pacIilaBOB XJIOPUIOB HIETOYHBIX MeTaioB. OCHOBHbBIE CTAUH
MPOM3BOJICTBA XJIOpa M KaycTUueckol cofpl. (DU3MKO-XMMHUYECKHE OCHOBBI KOHJCHCAIMU
KUJKOTO XJIOpa, XpaHEHUE ¥ TPAHCHOPTHPOBKA KUIKOTO xJiopa. Ocyllika U nepekauka BoJopoa.
Brimapka u miuaBka KayCTHYECKON cOMbl. DKOJIOTHYECKHE MpoOIeMbl MPOU3BOJACTBA XJIOpa U

KaYCTHHGCKOﬁ COJBI.

HpOI/I3B0}:[CTBO METAJINYICCKOIo aJJIOMUHUA. SJIGKTpOJ'H/IT B IIPOU3BOJACTBE aJIFOMUHMUAL.
AHO,Z[HLIC M KaTOOHBIC PCAaKINH. Tunel n KOHCTPYKIUU DJICKTPOJIU3CPOB. AHO)IHLIG 1 KaTOIOHBIC

MarepHraJibl B IPOU3BOACTBE AJIFOMUHUS. Hp06neMa MaJIOU3HaAIIKMBaACMOTI'0O aHOda.

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 u HaumenoBanmue nabopatopueix | TpymoemkocTh | Ilpakruueckas |(OueHOYHbBIC dopmupyemble
(dacer) IIOATOTOBKA
TEMBI pabot CpencTBa KOMITCTEHITUU
JVCIIATUTAHBI
1 1.1 OO6mue 1. cipiTanue BBITapHO# 6 6 Oruer, OIIK-1
BOIIPOCHI YCTaHOBKH cobecenoBaH | OIIK-2
. OIIK-6
XIMHYECKOM 2. UccnenmoBanue 6 6 Ue 10 OTYETY
TEXHOJIOTHH TEII00OMEHHUKa «TpyoOa B
TPyoe» 6 6
3. Onpenenenrie KOPPO3UOHHON
CTOMKOCTH METAJIOB 6 6
4. MccnenoBanue CBOWCTB 6 6
KOMITO3ULIMOHHBIX MaTepHajoB
5. 3amura METaaIoB OT
KOppO3UH
2 1.2 6. V3yuenue ruipaBIuKku Oruer, OIIK-1
Teopernyeckue KHUIALLETO CIIOA 6 6 cobecenoBad | OIIK-2
OIIK-6
OCHOBBI 7. OmnpeneneHre KOHCTaHT ue 10 OTYETY
XMMHYECKOM (buIpTpPOBaHMS 6 6
TEXHOJIOTHH

14




3 1.3 Crpykrypa u | 8. TexHuueckuii aHau3 6 6 OTuer, OINK-1

TEXHOJIOTHUYECKUE | HEPTETIPOLYKTOB cobecenoBaHue | OIK-2
OIIK-6

CXEMBbI MO OTYETY
XUMHYECKIX
MPOU3BOJICTB

4 1.4 Ananms 9. [ony4eHue KOMITIO3UTHBIX OTuer, OINK-1
TEXHOJIOTHYECKH | MaTepHajoB 6 6 cobecenoBaHue | OIK-2
X CXeM 10. [Muponu3 HEPTEPOTYKTOB 12 12 MO OTYETY OTeo
HEKOTOPBIX 11. Onpenenenune
BaYKHEUIIINX (paKkIIMOHHOTO COCTaBa
XIMHUYIECKHX HE(TETPOTYKTOB 6 6
MPOMU3BOCTB

* Ha nmabopaTtopHbie pab0oThl OTBOAUTCS 72 yaca. KaxaoMy CTyIeHTy mpejyiaraeTcst HHAUNBUIYaIbHBIN HAO0OP JIa0OpaTOPHBIX padoT U3
MPEACTaBICHHOTO CITUCKA.
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4.3.2. Ilepevyenn TeM (BONPOCOB), BBIHOCMMBIX HA CAMOCTONAATEJIbHOE H3yYeHH e

(camocTosiTe/IbHAsi paboTa CTYICHTOB)

Ne Tema 3anaHue ®dopmupyemas NAK
HEJI. KOMITETCHIUS
2-6 | OOmIue BOMpoCH IToaroroska n | OIK-1 OIIK-1.2
XUMHUYECKON narmcanue oraérop | ONK-2 OIIK-2.1, OIIK-2.2
OIIK-6 OIIK-6.1, OIIK-6.4
TEXHOJIOTUU
7-9 | Teoperudeckue IToaroroska n | OIK-1 OIIK-1.2
OCHOBBI nanucanue oryéros | OK-2 OIK-2.1, OIK-2.2
. OIIK-6 OIIK-6.1, OIIK-6.4
XUMHYECKOU
TEXHOJIOTUU
1-2, | Crpykrypa u [ToaroToBka u | OIK-1 OIlK-1.2
9-10 | TexHONIOTUYECKHUE narmcanue oruérop | ONK-2 OIIK-2.1, OIIK-2.2
OIIK-6 OIIK-6.1, OIIK-6.4
CXEMbI XUMHYECKHX
MIPOU3BOJICTB
3 Ananms IToaroroBka u | OIK-1 OIIK-1.2
TEXHOJIOTHYECCKUX nanucanue oruéros | OHK-2 OIIK-2.1, OIIK-2.2
OIIK-6 OIIK-6.1, OIIK-6.4
CXEM HEKOTOPBIX
BaKHEHIITHUX
XUMHYECKUX
TIPOU3BOJICTB
4.4 MeToanuyeckne yKa3aHusi 10 OPraHM3alMU CAMOCTOSTEJIbHOH PadOThI
CTYJAEHTOB
CamocrosarenbHast paboTa CTYIEHTOB, CBSi3aHHasi C TOJATOTOBKOW OTYETOB IO

BBITIOJTHEHHBIM JITAOOPATOPHBIM paboTaM, 3aKpeIUICHHEM TEOPETUYECKOro MaTepuaia B BHJIE

pEeIICHM 3a4a4 U IIOATOTOBKU K CEMHUHapaM, IIPOBOAUTCSA BO BHEAYAUTOPHOEC BPEMI.

2.
3.

4.

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

TeOpeTI/I‘IeCKaﬂ 4aCThb.

Brimonnenue PaCUCTHBIX, Fpa(bI/I‘{eCKI/IX H KOHTPOJIbHBIX 3aJaHUM B COOTBETCTBHUU C

MCTOIUYCCKUMH YKA3AHUSAMH K KaH(HOﬁ pa60Te.

BriBoa (Ha OCHOBE MOJIYYEHHBIX PE3YJAbTATOB).

Metoauueckue PCKOMCHAANU I10 BBIIIOJIHCHHUIO U 06pa60TI<e OKCIICPUMCHTAJIbHBIX OAHHBIX I1O

Kaxaou jabopaTopHOoi paboTe omucaHbl B METOAMYECKHX pekoMmeHmaiusax: Kpon, Banepuii

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

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

bubnuorp.: c. 142.

WUzn-so UT'Y, 2006. - 145 c.

cul o 21 em. -



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, MPUOOPHOM 0a30i M peakTHUBaMH, a
HMMEHHO:

- ayIUTOpUH, OCHAIIECHHbIE MYJIBTUMEIUUHBIMU CpPEACTBaMHU, JJsl TPOBENEHUS
ayIUTOPHBIX M IMpakTHUeckuX 3aHsATuil (ayd. 402, 426, 303); ayn. 5, 402, 426 o060pynoBaHbI
mynbTuMeauiiHbIMU  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

3 YcraHoBKa JUTsl UCCIEIOBaHMS KOPPO3UOHHOM CTOMKOCTH 6 xopryc, 416 ayx, 1.
MeETaJIOB

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

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

6 YcraHoBKa JUTsl onpezieNieHus KOHCTaHT (UIBTPOBAHUS 6 xopnyc, 416 ayn, 1T

7 YcTaHOBKa IS MCCIIEIOBAHUS MTPOIIECCOB TEIIIOOOMEHA B 6 xopnyc, 416 ayn, 21T
TEII00OMEHHUKE «TpyOa B TpyOe»

8 YcTaHOBKA 11 U3Y4YEHUs IIPOLIECCA BbIIAPUBAHUSA 6 xopnyc, 416 ayn, 1.

9 YcraHoBKa JUTsl UCCIeOBaHMS MUPOIN3a HEYTEIPOAYKTOB 6 xopnyc, 416 ayn, 1.

10 YcTaHoBKa JUIs MicClIeIOBaHUS (PPAKIIMOHHOTO COCTaBa 6 xopnyc, 416 ayn, 1.
He(TENPOyKTOB

11  VYcranoBKa A1 TEXHUYECKOTO aHAJIN3a HEPTENPOLYKTOB 6 xopmyc, 416 ayn, 1.

12 YcTaHoBKa JU1s1 MCCIIEOBaHUS MIPOLIECCOB MPOU3BOACTBA 6 xopryc, 204 ayn, 1 mT

MOJMMEPKOMIIO3UTHBIX MaTepPHAaIOB
13 VYcranoBKa 115 HCTIBITaHUS MOJIMMEPKOMIIO3UTHBIX MaTepuasioB 6 kopmyc, 204 ayn, 1 mr


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

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOT' M

B mnpounecce wusydenus aucuuiuiMHbel «Meramnuyeckas CBs3b. XHMHS METAJLIOB»
HCIIONB3YIOTCS KaK TPAJULUOHHBIE, TaK M HWHHOBAaLlUOHHBIC TEXHOJOTHMM, AaKTUBHBICE U
MHTEPAKTUBHBIE METOJIBI M (OPMBI OOYUEHUS: TEXHOJIOTHUS OOBSICHUTEIBHO-UIUTIOCTPATHBHBIX
OOCYKJIEeHHH C dJeMEHTaMH MpPOOIEMHOTO W3JIOKEHHS, TEXHOJOTUS TPOQEeCcCHOHATBHO-
OpUEHTUPOBAHHOTO OOYyYEHHs, JEKIHH, KOHTPOJbHBIE M JIAOOpaTopHBIE pabOThI, CEMHUHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CUTYallUd, pEIIEHUWE CHUTYallMOHHBIX 3ajad, pelIeHue
TEMATUYECKUX XMMUYECKUX 3a]1a4.

Axmusnvle ghopmul 0b6yuenus. Ha mabopaTopHbIX 3aHATHSAX, KOTOPBIE COCTABISIOT Ooiee
MOJIOBUHBI OT KOHTAKTHOW pPa0OThI, KAXKIBIA CTYIACHT BBIMOJHSACT JIAOOPATOPHYIO pPadoTy
WHIUBHAYaNbHO. Takod BujJ opraHu3anuud oOydeHHUs CIOCOOCTBYET MPUOOPETEHUIO HABBIKOB
CaMOCTOSITEILHOTO BEJCHUS HKCIIEPUMEHTAIBHBIX PabOT, MPAKTUYECKUX HABBIKOB OOpaIleHUs U
paboThl C pPa3TUYHBIMH XUMHUYECKUMH BEIIECTBAMH M JIa0OpAaTOPHBIM 00OpYIOBaHHEM,
W3MEPUTENILHOM  amnmaparypoil, OpraHu3allMd  METOJUKH  OSKCIEPUMEHTAIBHBIX  padorT,
COCTaBJIEHUS TMPOTOKOJOB OTYETOB XUMHUYECKHX OHKCIHEPUMEHTOB, a TaKXKe MPAKTUUECKOTO
MOATBEPKICHUS TEOPETHICCKUX TOJIOKEHUN OOIel U HEOPraHWYECKOW XMMHHU O CBOMCTBax U
MOBE/IEHUN HEOpraHMYecKux BemiecTB. [1oAroToBka oT4EeTOB MO KakJI0W j1abopaTtopHoi padote
dbopMupyeT yMEHHWE TMPOBOJUTH TEPBUYHBIN aHAIW3 pPE3yJAbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, (OPMYTUPYEMBIX B paMKax OOIIEH U HEOPraHMUECKOW XUMUH, TIPEICTABIIATH
pe3yABTaThl OMIBITOB U PACUETHBIX PabOT, TPaMOTHO (OPMYIUPOBATH BHIBOJIHI.

VIlI. OHEHOYHBIE MATEPUAJIBI VISI TEKYIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTAIIUN

Ouenounbie marepuajbl (OM):

OneHOYHBIE MaTepHayibl TEKYIIEro KOHTPOJsS (QOPMUPYIOTCI B COOTBETCTBUH C
[Tonoxenuem o GammpHO-peiTHHrOBoM cucteme ®I'bOY BO «UI'Y». HazHaueHue o1ieHOYHBIX
CPEJICTB TEKYIIEro KOHTPOJISI - BBIABUTH Y 00yJarOIIMXCsl CPOPMUPOBAHHOCTH KOMITETEHITHMN

MarepuaJbl /15 POBeeHHUs TeKYIero U MPOMeKYTOYHOI0 KOHTPOJIS 3HAHU I
CTY/I€HTOB:

HpI/IMepHHﬁ MNEPCUYCHb ITPONU3BOACTBCHHLIX ITPOLUCCCOB JIA COCTABJICHUA TCXHOJOTHYCCKUX

PETIIaMCHTOB.

|. TIpou3BOACTBO OpraHMYECKUX COSTUHEHUIN U MaTepUaIoB
1. HeGenenas ueimioao3a

2. benenas nemnonosa

3. ITomMATHIIEH BHICOKOTO JIABIICHUS

4. TTonuATUIIEH HU3KOTO JIaBIICHUS

5. [TomuBUHUIXIOPU

6. [NlonusTunentepedranar
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7. Merano:n (43 CUHTE3 ra3a)

9. l'maponu3Hble MPOU3BOJCTBA (METAHOI, 3TaHoI, Gypdyporn u ap.)
10. CuHTEeTHYECKHE MOIOLIUE CPEICTBA

11. MckyccTBEHHbIE M CUHTETUYECKUE BOJIOKHA

12. IlonumepHble MaTeprabl

I1. [TepepaboTka IpUPOJHBIX HICTOUHUKOB YITIEBOIOPOJIHOTO ChIPbS
1. [TepepaboTka HedTH
2. IlepepaboTka ra3oBoro KOHJaeHcara

3. IlepepaboTka KAMEHHOTO YTJIsI

I11. Paznoe
1. Merannu3anus NOBEpXHOCTHU (JIEKOpAaTUBHbBIE, 3AIIIUTHBIE U JIP. TOKPHITHS)
2. IlepepaboTka 0TX00B, comepxkamux Pb, Hg u ap.

3. ®apMmarieBTHIECKHE MpenapaThl U OHOJIOTHYECKH aKTHBHBIE JIOOABKU

11.4. OueHouHble CpecTBa A1 NPOMEKYTOUHOU aTTECTALUM - DK3AMEH.

NPUMEPHBIN TIEPEYEHB BOITPOCOB K DK3AMEHY.

1. IlpumeHeHne METOIOB TEOPUU MOJOOUS K M3YUEHHUIO XUMHUKO-TEXHOJOTHYECKUX MPOIIECCOB.
Teopema mnomo6us. Kpurepuun mnomobus. Hcnonp3oBaHue aHanmu3a pa3MEpHOCTEH IpuU

ONpCaACICHUN YUCEI HO,HO6I/I$I.

2. T'mapomexanumyeckue mpornecchl. OCHOBBI TUAPAaBIUKH. (OCHOBHBIC XapaKTEPUCTHKH
JBIDKEHUS kuaKkocTed. OCOOCHHOCTH NepeMelneHus Kuakocte. OO0mue cBeIeHusl 0 Hacocax.
OcHoBHBIE MapaMeTpbl HacocoB. llopmiHeBble W IEHTPOOSKHBIE HAcOChl. JIOCTOMHCTBA M

HEAOCTAaTKHU 3THX BHJ0B HACOCOB.

3. ®uznuecknue CBOMCTBA XUAKOCTEH. YpaBHeHHe bepHymnu. OceBble, pOTallMOHHBIE U APYrHe
CIEIMAJIbHBIE TUIIBI HACOCOB, JJOCTOMHCTBA M HENOCTAaTKM 3THX TUIIOB HacocoB. CpaBHEHHE H

BbI00OP. OOMaCTH MPUMEHEHHUS.

4. Ilepemerienne razoB. OcobeHHoCTH npoiiecca. KommpeccopHbie MalnHbl (001Me CBEACHUS).
Tumbl ¥ OCHOBHBIE MapaMeTpbl KOMIPECCOPHbIX MamiuH. [lopirHeBble W LEHTPOOEIKHBIE

KOMIIPECCOPLBI (HO,[[pOGHO). I[OCTOI/IHCTBa " HEAOCTATKH 3TUX TUIIOB KOMITPECCCOPOB.



5. Ilepememienue u cxarue ra3oB. OcoOeHHOCTH Tpoliecca. PoTranmoHHble, OCEBhIE, CTPYHHBIC
KOMIIpeccopbl. BakyymHble HacoChl. JIOCTOMHCTBA M HEAOCTATKU 3THX TUIIOB KOMIIPECCOPHBIX

MaunH. CpaBHeHue U BbI0Op. O0nacTu NpUMEHEHUs!.

6. OCHOBBI Teruionepeaayd. YpaBHEHUE TEIUIOBOTO OanaHca. TeruionpoBoaHOCTh. KoHBeKIus.

Jlygeucnyckanue. KoxxyxorpyOusie Temiooomennuku. CpaBHeHue u BeiOop. [Ipumenenue.

7. YpaBHeHUs nepenaun Teruia. [IoBepXHOCTHBIC TEII00OMEHHUKH (OPOCUTEILHBIC, TTOTPYKHEIE,
CIUpaJbHblE W JPYrHe THUIIBI TeIIo0OMeHHUKOB). CpaBHEHHUE U BbIOOP IMOBEPXHOCTHBIX

TEIJI00OMEHHUKOB ATHUX THUIIOB.

8. CriocoObl HarpeBaHUs M OXJIaXJECHUs. PereHepaTuBHBI U PEKyNEepaTUBHBINA TEMJIOOOMEH.

CMmecurenbHble TEII00OMEHHUKU. BpIOOp 1 cpaBHEHNE TEMIIO0OMEHHOM anmnapaTyphl.

9. Boimapusanue. O61ue ceeneHusi. CrnocoObl BhITapyBaHus. YCTPOKWCTBO BBIITAPHBIX allNapaToB
CO CBOOOAHOM IUpPKY/sAUeil. JJoCTOMHCTBA U HEAOCTATKU BBIMAPHBIX allapaTroB CO CBOOOAHOM

LUAPKYISALHACH.

10. BeimapHble ammaparbl C €CTECTBEHHOM uupkymsiueil. OOmue cBeaeHUsA. YCTPOWCTBO
BBIMAPHBIX aNMaparoB C €CTECTBEHHOW IUPKyIsiuueil. JlOCTOMHCTBA M HEJOCTATKH.

[Ipumenenue.

11. BeimapHble annaparsl ¢ IPUHYIUTEIBHON MUPKYISIHUEH U TIJICHOYHBIC BBIMAPHBIC annaparkl.

HOCTOI/IHCTBa M HEAOCTATKU 3THUX TUIIOB allllapaToB. MHOFOKOpHYCHBIe BBIITAPHBEIC YCTAHOBKH.

12. VYerpoiicTBO Hacalo4HbIX W 0apOOTaXHBIX abcopOepoB. PacmbuinBaromue adcopOepsl.
CpaBHEeHME W BBIOOp TMeEpeUUCICHHBIX abcopOepoB. JlecopOmusa. Cxembl aOCOPOIMOHHBIX

YCTAHOBOK.

13. BwiOop oakcTpareHta. JluddepeHnnanibHO-KOHTAKTHBIE SKCTPAaKTOphl. JlocTOMHCTBA U
HEJOCTAaTKW HJTOT0 THIMA OJKCTPAKTOPOB IO CPaBHEHHIO C JpyruMu TUOamu. (CxeMbl

OKCTPAKIIMOHHBIX YCTAHOBOK. CpaBHeHI/Ie n BLI60p.

14. AncopOrusa. OOmme cBeaeHUs. YCTpoHCTBO aacopOepoB. Cxembl  aacopOIHMOHHBIX

nporeccoB. CpaBHEHHE U BBIOOP pa3IMYHbBIX THIOB ajicopbepoB. JlecopOuus.

15. JIBuykeHue KUIAKOCTEM M Ta30B 4epe3 3epHUCThI Marepuai. [lceBrooxuxeHue TBEpAOro
3EPHUCTOTO Marepuana. ['uapaBiauka «KAMAWEro cios». lIpumeHeHue MCceBI00KUKEHHOTO

COCTOsiHUSA. Anmaparypa.

16. IIpocras neperonka. OTIMYMs IPOCTOM NMEPEroHKH OT pekTuukanuu. CrnenuaibHbIE BUIbI

neperonku (obuue npencrasienus). [leperonka ¢ mapom (moapoGHO).
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17. CneunanbHble BBl MEPETOHKU (0OOIIME MPEACTABICHUS). DKCTPAKTUBHAS M a3€0TPOIHAS
neperoHku (moapo6no). IlpumeHeHue STHX BHUIOB IEPETOHKU. MOoJeKyIspHas IeperoHka

(moapo6HO).

18 Pextuduxanms. OOmue cBexaeHusi. OCHOBHBIE CBOMCTBA JKHIKOCTEH M WX IapoB.

[epuonnueckas pekrudukanus (ToApoOHO). YCTPOHCTBO PEKTU(HUKAIIMOHHBIX alllapaToB.

19. Pexrudukamus. Ommunst pekTu(UKamuu OT TPOCTOil meperoHkd. OCHOBHBIE CBOHCTBA
XKUIKocTel u ux mapoB. HempepeiBHas pekrudukamus (moapoono). Ee ommmums ot

nepuoaAnYeckon pekTupuKkanuu. CxeMbl peKTU(UKAUOHHBIX YCTaHOBOK.

20. TIpou3BojcTBO CcepHUCTOrO Taza. Buubl cepocoaepskaimiero ceipbs. Ileun mns oGxura
CYnb(UIHBIX pPYI, JIeMeHTapHOM cepbl. Ileun ¢ INCEBOOOKMKEHHBIM CJOEM, Ui OOXKura
KPYIMHOKYCKOBOI'0O M IIBUJICBUJHOI'O0 KOJIYCIaHa. Hcnonb3oBanue OTXOOs1IIuX Ta30B HBeTHOfI
METAUTYPTHM W TEIUIOBBIX JJIEKTPOCTAHIIMA, CEpbl W CEpOBOJOpO/Aa MpH TepepaboTke

CEPHUCTHIX He(TEH.

21. ®u3MKO-XMMHUYECKHE OCHOBBI M CXEMbl KOHTAKTHOTO CII0CO0a IIPOW3BOJCTBA CEPHOM
KHCIJIOTBI; PABHOBECHBIE W KHHETHYECKHE YCJIOBHUS Mpouecca, Karanu3atopsl. [lytu

MHTEHCU(HUKAIIMN CEPHOKUCIOTHOTO MPOU3BOACTBA. [IprMeHene Kuciopoaa u 1aBaeHUsl.

22. Texnomorus cBsi3aHHOTO a3oTa. CuHTEe3 amMmMuaka. CrocoObl MOJIydeHHsI a30TOBOIOPOIHOM
cMmecu. Oumnctka razoB. Karamuszatopbl cHHTE3a amMMHaka. TeXHOJOTMYECKas CXema CHUHTE3a

aMMHUaKa Impu Cp€aHEM JaBJICHUM.

23. IlpousBojacTBO a30THOM KHUCIOTHL. OKHCIEHHME aMMuaka M OKHUCJIOB azora. Pu3MKo-
XUMUYECKHE OCHOBBI TEXHOJIOTHYECKOTO IIpoIecca OKHUCICHUs amMmuaka. [IpumeHeHue
KHCIIOpoJia, naBieHuss. OCOOEHHOCTH MpoIlecca KOHIIEHTPUPOBAHKS a30THOM KUCIOTHI. Obmactu

IIPUMCHCHUA KUCJIOTHI.

24. HpOI/ISBOI[CTBO HUTpAaTa aMMOHUA. DU3NKO-XUMHUYECKHUE YyCJIOBUA ITpoLecca. Hcnonp3oBanue
TCILIa PCaKIUU. Texnonorunueckas cxema. MeToabl YIIydieHusd (1)I/ISI/I‘IGCKI/IX CBOMCTB HHUTpaAara

AMMOHUS.

25. MuHepanbHBIE COJIM B CEIBCKOM XO3sicTBE. MuHepanbHble YIOOpeHUs U HuX
knaccupukanys. IlpomsBoacTBo kanmuiHbIX conell. DnoTanMOHHBIE IPOLECCHl, TaTyprus.

HpOPBBOI[CTBO XJIOPUCTOT'O KaJIugd U3 CUJIbBUHUTA.

26. IlpousBoactBo (ochopHbIX ynoOpeHuid. Bumbl u riaBHBIE MeCTOpOXIeHUs (ochaTHOTO

ChIpbA. KucmorHsie MMpONCCChL nepepa60TKH (I)OC(baTHOTO ChIpbA. Hx CYIIHOCTb U NECPCICKTUBLI.



[IpoussoactBo  mpocroro  cynepdocdara. DH3MKO-XMMHUYECKHE  OCHOBBI  IIpoIiecca.

TexHoNOrHYECKast cxeMa MPOU3BOACTBA MPOCTOTO cynepdocdara.

27. TlpousBoacTBO JBoOiHOTO cynepdocdara. DHMKO-XUMHUUYECKHE OCHOBBI IIpoIlecca

IPOU3BO/JICTBA IBOWHOTO cynepdocdara. TexHomornaeckas cxema Iponu3BOACTBA.

28. TIpow3BOJCTBO O3KCTPAKIUOHHOW (POCHOpHOM KHUCITOTH. DHU3HKO-XUMUYECKHUE OCHOBBI
mporecca MPOM3BOJCTBA JKCTPAKIMOHHON (GochopHOM KUCIOTHL. TexHoJIorHYeckas cxema

npou3BoicTBa. OCOOEHHOCTH MOy4eHHUS KOHLIIEHTPUPOBAHHOH (oc(HOpHOI KUCITOTHI.

29. Tepmuueckue MeToabl mepepaboTku (ochaTHOTO ChIPhS. YCTPOMCTBO 3IEKTPOIEUEH.
DnekTporepMuyeckoe nosyueHue Gocopa. U3NKO-XUMHUUECKHE OCHOBBI MPOIECCA MOTYICHHS
dbocdopa u3 npuponubix gocdaros. Ilepepadborka dochopa B pocdopusie u nomdochopusie

kucyoTel. [IponsBoacTBo Pocdara ammoHus, HUITPOaMMO(OCOB U HUTPOAMMO(OCKH.

30. DnEeKTpOXMMHUYECKHE TIPOU3BOACTBA. [EOPETUYECKHE OCHOBBI 3JIEKTPOJM3a COJIEBBIX
pacTBOpoB M paciuiaBoB. IIpon3BoACTBO XJI0pa, BOJOPOAA M €IKOTO Harpa AuadparMeHHbIM

MeToI0M. DU3NKO-XUMHUUYECKHUE OCHOBBI AJIEKTPOJIN3a PACTBOPOB XJIOPUCTOTO HATPHSIL.

31. Posib HedTH B SHEpreTHUecKkoM OanaHce cTpaHbl. 3anackl HedTu. Mectopokaenus. CocraB u
cBorictBa Hedrel. [loaroroBka HedTH K mepepaboTke. Pu3MUEeCKHe CIOCOOBI TEpepadOTKH
Hedgtu. Ilpsmas armochepHO-BakyyMHass meperoHka HepTH. [IpoayKThl TEeperoHKHn W HX

CBOMCTBA.

32. Tepmuueckue crnocoObl nepepaboTkn HedTH. TepMUYECKHUN KpPEKHMHT He(TEempoayKTOB.
Mexanu3m KpekuHra. TexHoJoru4yeckasl cxema TepMUUYECKOro KpekuHra. [IpoaykTel KpekuHra u

ux cBoiicTra. [Tuponu3 nedrenpomykToB. Yenosus nuposusa. [IpoayKTsl.

33. Xumuueckue cnocoOsl nepepadbotku HepTenpoaykroB. Katamutuyeckuii kpekuHr. dusuko-
XUMUYECKHE  OCHOBBI  mpouecca. Karanuzatopel.  YcnmoBusi — KpekuHra.  [Ipoaykrsl
KaTaIUTUYECKOTO KpEeKWHra W uX CcBoMcTBa. [lomydyeHune BBICOKOOKTAHOBBIX TOIUIUB U
YIJIEBOJOPOJAHOTO ChIPbs AJisi HE(hTEXUMUYECKON MpOMBINIIEHHOCTH. [Iporieccsl pudopmunra.

[TnardopmuHr.

34. CocraB u cBoiicTBa peBecuHbl. CriocoObl epepaboTKH ApeBecuHbl. [ uaApoan3 JpeBecuHsbI.
ITpoxyxtsl runpomusa. Ceipbe. [loarotoBka ApeBeCHHBI K MepepaboTKe. YCIOBUS TMIPOJIN3a

APCBCCUHBI. I/ICHOJ'IB?»yeMHe arraparsl. OKOJIOTHYECKHUE HpO6J'IeMI>I.

35. CocraB u cBoMcTBa aApeBecuHbl. [lpousBoactBo uemttonossl. Ceipbe. [loaroroBka

npeBecuHbl K epepadoTke. Cynb(haTHbIN U CYIbGUTHBIN CIIOCOOBI MOTyYeHUS LEILTIONO3BL.
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Bapounsie xucnoter. Yenopus Bapku JpeBecHHbl. CrocOOBI NIOBBIIEHHS KAYeCTBa 1e/ITIOO03bL.

IIpo6nems! nepepaboTku 0Tx0M0B IIPOM3BOJICTBA LEIUTIOJIO3EI

36. TexHomorus TIPOM3BOZACTBA  AMIOMUHHS. DHUHKO-XUMHYECKHE OCHOBEI mporecca.
XapaKTEepUCTHKH M IOATOTOBKA ChIpbsl. TexHOIOrHYecKkue cxeMel npou3BozactBa. Crioco6ml
BOCCTaHOBJICHHS QJIOMHHHMS HX JOCTOMHCTBA M HEIOCTATKH. ITpo6eMbl mepepaboTKu 0TXOMOB
HPOU3BOACTBA amOMHUHUs. COCOOB! padMHHPOBAHUS ATIOMHHMS (271EKTPOXUMHYECKHE, METOJ

30HHOH IUTABKH, UCIIOJIL30BaHUE cyOrajioreHuaoR).

PaspaGorunkn:
J/L == KaHJ. XMM. HayK, JIOLICHT A.B. Kamesckuit
=]
— — KaHJI. XMM. HayK, JIOLIEHT b.H. Baxxenos
[ a—— Y

IlporpaMma cocTaBnena B cooTeTcTBHH ¢ TpeboBanuamu ®I'OC BO u ¢ yuerom
pexomennanuii [IOOIT no Hanpasnenuio u npodumo noarotosku 04.03.01 — «XUMHSY.

IIporpamma paccmoTpena Ha 3acenanun Kadeapel 0GHIEH U HEOPraHHYECKOH XUMUH
«15» mas1 2020 1., IPOTOKOJI Ne 6. J

/A. 1O. Cadpponos/

3aB. xadenpoit

Hacmoswas npozpamma, ne mooicem 6Goimp cnpouseedena u 6 Kkaxoi qopme 6Ges

NpedBapUmMensHo20 NUCLMEHHO20 paspeulenus Kagheopwi-paspabomuura npozpammoL.
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