MHMHHUCTEPCTBO HAYKH M BBICHIETO OBPA30OBAHMS
POCCHICKOM ®EJEPAIIAN
benepansHoe FOCYapCTBEHHOE GIO/KETHOE 00pa30BaTeIbHOE YUpexaeHue
BBICIIIETO o6pa303amm
«UPKYTCKHU I'OCYJIAPCTBEHHBIII YHUBEPCHUTET)
DI'BOY BO «UT'Y»

Kadenpa o6meii u neopranmgeckoit xumun

VTBEPXJIAIO
Jexan xumpudeckoro hakympTeTa, 0L
\)QS&TNVQ A.W. Bunbmc
I )Q Sndnre 2021 ¢

PaGouas nporpamma aucuunaunsl 51.0.27

HaumenoBanue qucHumimns:: ITPOLECCBI U ATIITAPATBL. XUMHWYECKASI
TEXHOJIOTHSI IEPEPABOTKYU HE®TH U I'A3A

Hanpasnenne noaroroskn: 04.03.01- Xumus
Hanpasnennocts noxrotokn: Xumus He(TH M raza
Kamuduxanms BeIyCKHUKAa — BAKAJIABP

®opma 06ydenus - ouHas

CornacoBarno ¢ VMK xumuueckoro bakynsreta  PexomenmoBaHO Kadeapoii
o0wIeH 1 HEOPraHUYECKOH XUMUH

ITporokon Ne 6 ot «17» mas 2021 . IIpotokon Ne 6 ot «13» masg 2021 r.
INpencenarens \/@)C\J‘Jt/ 3aB. kadeapoii ”i

Bunemc A. 4. --——a——:-d(// f Caghponos A.1O.

\\(
/

Hpxyrck 2021 r.



Conepxanue

cTp.
|. Ilenw u 3ama4u AUCHUTLIAHBI 3
Il. Mecro nucuumiunsl B ctpyktype OITOII BO _
I1l. TpeOoBanus K pe3yabraraM OCBOEHHUS JUCLUILINHBL. 4
IV. Coneprxanue u CTpyKTypa IUCHMIUIMHBL 6
4.1 Conepkanue AUCUUIUIMHBI, CTPYKTYPUPOBAaHHOE MO T€MaM, C YKa3aHHEM BHJIOB
y4eOHBIX 3aHATUN U OTBEJACHHOTO Ha HUX KOJIMYECTBA aKaJICMHUECKHUX 9acoB 6
4.2 [1nan BHEAyTUTOPHOU CaMOCTOSTEIHLHOM pabOThl 00YYAIOUTUXCSI 10 JUCITUTIINHE 8
4.3 Conepsxanue yueOHOTo MaTepuaa 14
4.3.1 IlepeueHb cCeMHUHAPCKHUX 3aHATUI U JTaOOPaTOPHBIX PabOT 19
4.3.2. Ilepeuenn TeM (BOIPOCOB), BHIHOCUMBIX Ha CAMOCTOSITEIIBHOE U3YUCHUE
(camocrosaTenbHas paboTa CTYJCHTOB) 21

4.4 Metonnyeckue yKa3aHHs [0 OPTaHU3aIllul CaMOCTOSTEIBHOM paboThl cTyneHToB 21
V. VYuebHo-MeToanueckoe U nH(OpMaMOHHOE o0ecrieueHrne AUCIUIIINHBL (Moayns) 21

VI. MarepuaibHO-TEXHUYECKOE 00ECTIEYEHUE TUCIIUTIINHBI 23
VII.Ob6pazoBarenbHble TEXHOIOTUN 24

VIII. Onenounbie MaTepuansl sl TEKYIIETO KOHTPOIISL M MPOMEKYTOUHOM aTrTecTanuu 24



l. Henu u 3a1a4u TUCHUILINHBI:

Obweobpasoeamenvuas yensb: N3y4eHHUE OCHOBHBIX MPHUHIIMIIOB Pa3pabOTKH XHUMHUKO-
TEXHOJIOTMYECKUX IMIPOLIECCOB U HMX HHXKeHepHoro odopmienus. Ha ocHoBe wu3yueHus
3aKOHOMEPHOCTEH MNpPOTEKaHUs MPOIECCOB PACCMATPUBAIOTCS METOJIMKH pacyeTa OCHOBHBIX
XapaKTePUCTUK XUMHUYECKOTO IMPOoIlecca, METO0B BHIOOpA paIlMOHATIBHBIX CXEM IPOU3BOJICTBA
3aJJaHHOTO TIPOJYKTa, METOABbl BBHIOOpAa TEXHOJOTHYECKUX PEKHUMOB, 00€CIEUHBAIOIINX
ONTUMAJbHBIE 3HAYCHHUs] TOKa3areleil XMMHMYECKHX IIPOLIECCOB, aHaiu3a U  OICHKHU

3¢ dEKTUBHOCTHU MPOU3BOJICTRA.

Pa36u6af0u4aﬂ yeivb: PpasBUTHC Y 06y11a10Lu1/1x051 CTpEMJICHHUA K CaMOpPa3BUTUIO,

IMOBBIIICHUIO KPYro30opa 1o BOIIpocaM HsyqaeMoﬁ JUCHUITIIMHBI.

Bocnumamenvnas yenv: BOCHMTAHUME OCO3HAHUS COLMAIBHOM 3HAYMMOCTH CBOEH
npodeccun U HEOOXOIUMOCTH OCYLIECTBIECHUS MPOGECCHOHANBHON AEATEIbHOCTH Ha OCHOBE

MOpaJIbHBIX U IIPAaBOBBIX HOPM.

3aoaua oucyunaunsl COCTOUT B TOM, YTOOBI HAYYUTh CTYJIEHTa 000CHOBAHHOMY IMOJIXOY K
BBIOOpY MeToJa NOJY4YEeHUS XUMHUECKOro MpPOAYKTa C YYETOM MEpONpUsATHH IO oXxpaHe
OKpYy»Karolllel cpezibl Ha 0a3e 3HaHMi, NOJyYEeHHBIX paHEee MPU U3YYEHUU €CTECTBEHHOHAYYHbBIX

JUCHMUITIINH 1 3HaHHﬁ, IOJIYYCHHBIX IMOCJIC YCBOCHHA AV CIUILIIMHBI.

1. MecTto nucuunimabl B crpykrype OIIOIT BO:

JIMCIMITIIMHA OTHOCUTCS K 0a30BbIM IUCIMIUTMHAM 00si3arenbHoi yact (51.0.27).
CoBpeMeHHast XuMUYecKasi TEXHOJIOTUS 0a3UpyeTcs Ha OCHOBHBIX MOJIOKEHUSIX XUMUH,
YCBOEHHBIX CTYIIEHTaMU B IIPOLIECCE U3yUEHUS 3TOro npeamMera B mkone. Kype IIponeccst n
anmaparsl. XUMHUYecKasi TEXHOJIOTHUS epepaboTki He(hTH U ra3a uMeeT GpyHJaMeHTalbHOe
3HAYEHUE B CTAHOBJIEHUU CIIEUAINCTA HIIMPOKOro NPpOQHIIs U OUPACTCS HA CISAYIOIUE

MIPEIIICCTBYIOIIHE TUCITUTUIAHEI:
HEOpPraHUYEeCKask XMUMHSI,
OpraHuyecKas XuMus,
AHATMTHYCCKAs XHUMHSI,
bu3nIecKas XuMusi,

xumug BMC.



[Ipouecc

OCBOCHHUA AHUCLHUIIIINHBI

TpeOoBaHus K pe3yJbTaTaM 0CBOEHM S JUCUMIIJIMHBI:

HampaBlieH Ha (HOPMHUpPOBAHHE KOMIIETEHIIHHA

(anemeHTOB cieayrommx komrereHnuii) B coorBeTcTBun ¢ ®I'OC BO u OIl BO no mannomy
Hanpasnenuio noocomosxu 04.03.01 «Xumusny, npoguns: Xumus negpmu u 2aza.

IlepeyeHb NJIaHUPYeMBbIX pPe3yJbTATOB 00y4eHUsI N0 JUCHUIIJIMHE, COOTHECEHHBIX €
HHIMKATOPAMH I0CTHKEHHUsI KOMIIETEHIIUI

Komnerenuus Nuaukaropbl Pe3yabTarbl 00yueHust
KOMIIEeTeHI Ml
OIIK-1 Coocoben UK onk-12 Ilpennaraer 3HATL. METOIbl COCTAaBJIECHHUS U
aHaJIM3UPOBATH U HWHTEPIPETAIUIO perieHus ypaBHEHUH
HMHTEPIPETUPOBATH PEe3YJIBTAaTOB COOCTBEHHBIX MaTepuaJbHOr0O U TEIJIOBOIO
pPEe3YABTaThl XUMUYECKUX IKCIIEPUMEHTOB M PAaCUeTHO- | 0ATAHCOB OCHOBHBIX ITPOIIECCOB,
SKCIIEPUMEHTOB, TEOPETUUECKUX padoT ¢ ONpPEACIICHUsI JIBUKYILEH CHIIBI,

HAOJIOIEHUH U U3MEpEHUI

HUCITIOJIB30BaHUECM
TCOPCTUYCCKHUX OCHOB
TPAAUIIUMOHHBIX U HOBBIX
Pas3aciioB XUMHUHA

pacyera CKOPOCTH NPOIIECCOB, a
TAK)K€  Ha3HaueHHWe, [PUHIHII
YCTPOMCTBA U PabOThI, OCHOBHBIC
XapaKTePUCTUKA W ONTHMAJbHbIC
YCJIOBHS paboThI TUTIOBBIX
afrmapatoB ¥ BCIOMOTAaTeIbHOTO
o0opyoBaHus; OCHOBHBIC
TIPUHITUTTBI OpraHu3aIuu
XUMHAYECKOTO TPOU3BOJICTBA, €ro
UepapxXuIecKon CTPYKTYPBHI,
METONIbI OLIEHKH A(PPEKTUBHOCTH

IIPpOU3BOACTBA, O6H_[I/Ie
3aKOHOMCPHOCTH XHUMHUYCCKHUX
IMpOLECCCOB; OCHOBHBIC

XUMHUYECKHE POU3BOCTBA.
YMeTh: NOArOTaBINBaTh OOBEKTHI
HCCIIE0BAHMUS, IPOBOIUTH
JKCIIEPUMEHTAIIbHBIE
HMCCIEIOBAHUS 10 3aJaHHON
MeToJuKe, paboTaTh Ha
anraparype, NpuMeHsIeMOW B
XUMUYECKUX UCCIIEAOBAHUSAX,
pacCUMTHIBATE OCHOBHBIE
XapaKTEPUCTUKN XUMUYECKOTO
rpoliecca, BbIOUparb
palMOHAIBHYIO CXEMY
MIPOU3BOICTBA 33JaHHOTO
IIPOJYKTa, OLICHUBATh
TEXHOJIOTHYECKYIO

3¢ ($eKTUBHOCTH TPOU3BOJICTBA,
I0JIB30BaThCs CIIPABOYHON U
HAay4YHOM JINTEpaTypoi 110 BCEM
paszenam JUCIUIUIVHBL,
OCYILECTBIIATH TUIIOBBIE
TUAPOAVHAMUYECKUE, TEIIOBBIE,
MaccOOOMEHHBIE PACUETHI.
Baajnerb: HaBbIKAMU TPUMEHEHUS




TEOPETUIECKIX OCHOB MPHU
CUHTE3€ U HCCIIeI0BaHUI
HEOPTaHMYECKHUX U OPTaHUYECKUX
00BEKTOB U paboTe ¢
pacTBOPEHHBIMU B BOJAE U
OpPraHMYECKHUX PACTBOPUTEIISAX
BEIIECTBAMU 110 TOTOBBIM
METOAMKAM, METOJaMH
OTpeIeNICHUS] ONITUMAIBHBIX U
paIlMOHATILHBIX TEXHOJOTUYECKUX
PEKUMOB pabOTHI 000PYIOBAHHUS;
METO/IaMHU aHaJIN3a

3¢ deKTUBHOCTH PaOOTHI
XUMHYECKHUX MTPOU3BOCTB;
OTIpeIeTICHUS] TEXHOJIOTUIECKUX
nokasareneil nmpoiiecca.

OIIK-2 Cnocoben
MIPOBOJIUTH C COOJIOICHUEM
HOPM TE€XHUKHU
0€30MacCHOCTH XUMUYECKUI
HKCIIEPUMEHT, BKITFOUAs
CUHTE3, AaHAJIU3, U3yUCHHUE
CTPYKTYpPBI U CBOVMCTB
BELIECTB U MATEPHUAJIOB,
HCCIIEJOBAHNE MPOLIECCOB C
UX y4yacTUEM

WK onk-21 Pabotaer ¢
XMMHYECKUMH BEIECTBAMHU
C COOJI0IEHUEM HOPM
TEeXHHUKH 0€30MaCHOCTH

WK onk-2.2 [IpoBoaut
CHHTE3 BEIIECTB U
MaTepuajoB Pa3HOM
MIPUPOIBI C
UCIIOJIb30BaHHEM
HUMCHOIIUXCA MECTOJIUK

3HaTh: NMpaBUiIa U HOPMBI TEXHUKH
0e301acHOCTH IpH padboTe ¢
XUMHUYECKHUMH PEaKTHBAMU U
(bu3nYecKUMH MPUOOpPaMH.
YMeThb: MOATrOTaBIUBATh OOBEKTHI
JUISL CUHTE3a, IPOBOJIUTH
IKCIIEPUMEHTAIBLHBIA CHHTE3 TI0
3aJlaHHOM MeTOuKe, paboTaTh Ha
anraparype, NpuMeHsIeMOW B
XUMHYECKHUX UCCIIEeTOBAHUSIX.
Bnaners: HaBbIKAMH ITPOBEICHUS
XUMHYECKHX IKCIIEPUMEHTOB MPHU
CUHTE3¢ BEIIECTB 110 TOTOBBIM
METOMKAM.

OIIK-6 Cniocoben
MPEICTABIATh PE3YNBTAThI
CBO€i1 pabOThI B YCTHOH U
nUuchMeHHOU (hopMme B
COOTBCTCTBHUH C HOpMAaMH U
NpaBUJIAMU, IPUHSTHIMH B
npodeccuoHaTHLHOM
coo01ecTse

N/Kormke.1 [Ipeacrasnser
pe3ynbTarhl paboThI B BUIE
oT4eTa 0 CTaHAAPTHON
(opMe Ha pyCCKOM SI3bIKE

NJIKornk-6.4 ['oTOBUT
MPE3EHTALUIO 110 TEME
paboTHI U TIPECTABIISET €€
Ha PYCCKOM M aHTJIMHACKOM
SI3BIKAX

3HaTh: IpaBUJIa COCTABJICHUS
MPOTOKOJIOB OTYETOB XUMUYECKHUX
OTIBITOB, TPUMEHSTH OCHOBHBIC
3aKOHBI XUMHH MIPU 00CYKISHUN
MOJIyYE€HHBIX PE3YJIbTaTOB,
HOJATOTOBUTH OTYET O
BBITIOJIHEHHOU paboTe.

YMeTb: IpeaCTaBUTh PE3yJbTaThl
OTIBITOB U PACYETHBIX paboT
coracHo TpeOOBaHUSAM B TaHHOM
00J71aCTH XUMUH.

Baaners: HaBbIKaMU
MIpEJICTaBICHUS PE3YIBTATOB
COOCTBEHHBIX HAyYHBIX
M3BICKAaHUH B KOMITBIOTEPHBIX
ceTsX U MHGOPMAITOHHOM
Hay4YHO-00pa30BaTeIbHOMN Cpeie.







IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJIMHBI
TpynoeMKoCTb AMCHUILIMHBI COCTABJIsIET 8 3aUeTHBIX eIMHUL, 288 yacoB, B ToM uncie 1,25 3a4eTHbIX eTUHNUL, 45 YaCOB HA IK3aMeH.
DopMa NPOMEKYTOUYHOM aTTeCTALMM: 3a4ém, IK3AMEH.

4.1 Conepanue JMCHHUILIHABL, CTPYKTYPHPOBAHHOE 110 TEMAaM,
¢ YKa3aHHeM BH/I0B Y4eOHbIX 3aHATHI1 M OTBeICHHOT0 HA HUX KOJHYeCTBA aKaJeMHUYECKHX YaCOB

Bunel yueGHOI paboThI, BKIIOUAs CAMOCTOSATENbHYIO paboTy
00y4Jaromuxcsi 1 Tpy10€MKOCTh
(B yacax)
@DOpMBI TEKYILETO
s KOHTPOJIS
o, o
= KonrakTtHast pabota npenoaaBarens ¢ 00yJaromuMHUCs ts yCIIEBAEMOCTH;
Pasgen qucuuIninebl/ TEMBI 3 <
Ne n/m 2 :* dopma
3 s POMEKYTOYHOM
=) arTecTaluu
JlaboparopHbIe 1 IPaKTUICCKHE 3]
= (no cemecmpam,)
3aHATHA b
Jlexkuuu Kkep/ 5
I N3 nux KOHCYITBTAIlAH 3
Bcero gacos npaKkTHYeCKas =
IOATOTOBKA @)
OO01ue BONPOCHl XMMHYECKOM Hposepa orsietos no
1 P 7 ) 24 24 8 JIP, mpakTHueckue
TeXHOJIOTHH
3a/laHusl, CCMHHAPBI
Teopernyeckne 0CHOBbBI Hposepka or4eTos mo
2 P . 7 8 18 18 6 JIP, mpakTHueckue
XMMHYECKOH TEXHOJIOT U
3aJJaHHsI, CCMHHAPHI
CTpyKTypa ¥ TeXHOJI0THYeCKHe IIpoBepka 0T4ETOB 110
3 cXeMbl XMMHYECKHX 7 2 6 6 4 JIP, mpakTHueckue
NPOU3BOJCTB 3a/laHusl, CCMHHAPBI




AHAJIH3 TEXHOJOTHYECKUX CXeM
HEKOTOPBIX BAsKHeH X

IIpoBepka 0T4ETOB 1O
JIP, mpaktuueckue

4 XMMHYECKHX MPOU3BOACTB. 4 3a/laHusl, CEMHHApPBI
Texnonozusa azoma
AHaJIN3 TEXHOJTOTHYECKHX CXeM [IpoBepka 0TYETOB 110
HEKOTOPBIX BAsKHeH X JIP, npaktnueckue
5 XMMHYECKHX MPOU3BOACTB. 4 3a/laHusl, CEMHHApPBI
Ilepepabomka
docopcodepirrcawezo coipva
AHaJIN3 TEXHOJTOTHYECKHX CXeM [IpoBepka oT4ETOB 110
HEKOTOPBIX BAsKHEH X JIP, mpaktrueckue
6 XMMHYECKHX MPOU3BOACTB. 6 6 4 3aJJaHusI, CEMHHAPHI
Ilepepabomka negpmu
AHAJIHU3 TEXHOJOTHYECKUX CXeM [IpoBepka oT4ETOB MO
v HEKOTOPBIX BaKHEHIHNX i ) 4 JIP, npakTnueckue
XHMHUYECKHX MPOU3BOJCTB. 3a/1aHMs], CEMUHAPbI
Ilpou3eo0cmeo nonusmunena
AHaJIN3 TEXHOJTOTHYECKHX CXeM [IpoBepka 0TYETOB 110
HEKOTOPBIX BaKHEHIHNX JIP, npakTnueckue
8 XHMHYECKHX MPOU3BOACTB. 18 18 12 | 3amaHus, ceMUHAPHI
Anekmpoxumuueckue
npouszeoocmeaa.
AHaJIN3 TEXHOJIOTHYECKHX CXeM [IpoBepka 0T4ETOB 110
HEKOTOPBIX Ba)KHEHIHNX JIP, npaktnueckue
9 XMMHYECKHX MPOU3BOJCTB. 8 3a/laHusl, CEMHHAPBI
IIpon3BoACTBO METANITNYECKOTO
AJIIOMHMHMUSI.
[IpoBepka pernamenTa,
10 Cocmaenenue u 3auwguma 69 | 3ammTa pernaMeHTa
pecnamenma
11 3auéT, 3K3aMeH 45 3ayerT, 3K3aMeH




HToro yacos

] 3 | 7

72

2 | 123 |

B paboueii npoepamme no oucyuniune npu 8binoIHeHuU 1a060pamopHulx pabom npeoycmMompena nPaKmudeckas no020moeKa 6 6Uoe GblNOIHeHUs

OMOENbHBIX 8UO08 PAOOM, C8A3AHHBIX ¢ OYOyWell NPOhecCUOHATbHOU 0esmeNbHOCHbIO.

4.2 TInaH BHeayIUTOPHOI caMOCTOATEILHOI padoThl 00y4aOIMXCA 110 JUCHUILINHE

Cewmectp

Haspanue pasaciia, TCMbI

CamocrosiTenpHas paboTa 00yJaronmxcs

Bun camocTrositenbHOM paboThI

Cpoxku
BBINTOJTHEHHSA

3arpatbl
BpEMEHU
(gac.)

OneHo4yHOE
CPEICTBO

V4eOHO-METOINUECKOE
obecrieyenue
CaMOCTOSITENTFHOU PabOTHI

OO0uue BONPOCHI XUMHYECKOMI
TeXHOJIOTHH

Hanucanue otueToB

CeHTs0DpS -
nexkadpb

[IpoBepka
otueToB YO

KpoHn, Banepuit
AnexcaHapoBUY. XUMUYECKas
texHonorus [Tekcr] : yue6.-
Meto. mocodue / B. A. Kpom,
b. B. Tumoxun ; Upkyrckuit
roc. yH-T. - Upkytck : U3n-Bo
Iy, 2006.-145c. : m. ; 21
cM. - bubmmorp.: c. 142.

TeopeTnyeckue 0CHOBBI
XHMHUYECKOH TeXHOJIOTHH

Hanmcanue oT4eToB

CeHTs0pB -
nexkadpb

IIpoBepka
otueToB YO

Heopranuueckas xumus :
Kpon, Banepuii
AnexcaHapoBUY. XUMHUUECKast
texHonorus [Tekcr] : yueo.-
MeTo. mocodue / B. A. Kpom,
b. B. Tumoxun ; Upkyrckuit
roc. yH-T. - Upkytck : U3n-Bo
HUry, 2006. - 145 c. : un. ; 21
cmM. - bubmmorp.: c. 142.




CamocrosTenbHas paboTa 00yJaronmxcs

Y4eOHO-METOINIECKOE

Cemectp HazBanue pa3aena, TeMbI C 3arpater Onerounoe obecrerertie
3 OKH o
P ’ Bun camocrositenbHON paboThI P BpEMEHU CpeAcCTBO CaMOCTOATENBHOH paboThI
BBIITIOJITHCHUA
(dac.)
Crpykrypa n Kpon, Banepuii
TEXHOJOTHYeCKHe CXeMbI AﬂeKcaHﬂPOB;”' XHM““egKa’I
XHMHUYECKUX IPOU3BOACTB texHozorus [Tekcr] : y4e6.-
CeHTs0DpS - IIpoBepka meroz. nocoGue / B. A. Kpos,
Hanucanue otueroB 4 i §
,Z[eKa6pI> otuetoB YO b. B. Tumoxusn ; UpkyTtckuit
roc. yH-T. - Upkyrtck : U3n-Bo
Ury, 2006. - 145 c. : u. ; 21
cM. - bubmmorp.: c. 142.
AHAJIN3 TEXHOJIOTHYECKUX [Tonoxxenue o
CXeM HEKOTOPbIX BaKHeH X TEXHOJIOTUYECKHUX
XHMHMYECKHX NMPOU3BOACTB. peraMeHTax
Texnonozcusa azoma MIPOU3BOJICTBA MPOYKIIUU
Ha NPEaNPUATUSIX
XUMHYECKOTO KOMITJIEKCa
CocraBienne pernamenta, ydactue B| CeHTAODH - 4 %‘-(’)82?5/234 ot 28 anpens
T.
3aIUTe PErIIaMEHTOB nexkadpb

3ammra
pETIIaMEHTOB

Pexomenganuu mo HamuCaHUIO
Y4e0HOTO TEXHOJIOTUIECKOTO
periaaMeHTa: yaeOHo-
METOIMIECKOE TOCOOHe
/N.A.Babenko, A.C.boOkoB,
b.H.baxeHoB,
A.B.Kameckuil.- UpkyTck :
Wzn-Bo UT'Y, 2020.- 80 ¢




Cemectp

HasBanue paznena, Tembl

CamocrosTenbHas paboTa 00yJaronmxcs

Bun camocrositensHOM paboTh

Cpoxku
BBITIOJTHCHUSI

3aTpaThl
BpEMEHU
(dac.)

OrneHouHOE
CPEelCTBO

Y4eOHO-MeTOIUIeCcKOe
obecrieueHne
CaMOCTOSITEITEHOM pabOTHI

AHAJIN3 TEXHOJIOTHYECKUX
CXeM HEeKOTOPbIX BaKHEHIIUX
XHMHYECKHX MPOU3BOJCTB.
Ilepepaoomka
docopcodepirrcawezo coipva

CocraBienue perilaMCHTa, y4aCTuC B
3aIUTC PCTIIaMCHTOB

CeHTs0pb -
nexkadppb

3amura
pErjIaMeHTOB

TTonoxenue o
TEXHOJIOTHYCCKUX
periraMCeHTax
IMPOU3BOACTBA MMTPOAYKIIUHU
Ha NPEAIPUITUIAX
XUMHUYCCKOI'0O KOMIIJICKCAa
(Ne 02-35/234 ot 28 ampens
2000 1.)
Pexomenganuu mo HamuCaHUIO
y4eOHOT0 TEXHOJIOTHYECKOTO
periameHTa: yueOHo-
METOIMYECKOE TIOCOOHE
/N.A.babenko, A.C.bo6KoB,
b.H.baxeHos,

A.B.Kamesckwuil.- UpkyTcK :
Uzn-so UT'Y, 2020.- 80 ¢

AHAJIN3 TEXHOJIOTHYECKUX
€XeM HEKOTOPBIX BasKHeH IuX
XHMHYECKHX MPOU3BOJACTB.
Ilepepabomka negpmu

CocraBieHue periraMcHTa, y4acTtuc B
3aIUTC PCTIIaMCHTOB

CeHTs0DpS -
nexkadpb

3ammra
pETJIaMEHTOB

ITommoxxenwne o
TEXHOJOTNYECKUX
pernameHTax
MIPOU3BOJICTBA MPOYKLIUU
Ha IPEAIpUITUIX

XUMHNYCCKOT'O KOMIIJIEKCa
(Ne 02-35/234 ot 28 ampens
2000 T.)

PexomeHmanmm mo HaImMCcaHUIo
Y4e0HOTO TEXHOJIOTUIECKOTO
periaMeHTa: yuebHo-
METOIUYECKOE MOCOOHE
/M.A.Babenko, A.C.bo0OkoB,
b.H.baxeHos,
A.B.Kamesckwii.- UpKyTCK :
W3zn-Bo UT'Y, 2020.- 80 ¢




Cemectp

HasBanue paznena, Tembl

CamocrosTenbHas paboTa 00yJaronmxcs

Bun camocrositensHOM paboTh

Cpoxku
BBITIOJTHCHUSI

3aTpaThl
BpEMEHU
(dac.)

OrneHouHOE
CPEelCTBO

Y4eOHO-MeTOIUIeCcKOe
obecrieueHne
CaMOCTOSITEITEHOM pabOTHI

AHaJIN3 TEXHOJIOTHYeCKHX
CXeM HEeKOTOPbIX BaKHEHIIUX
XHMHUYECKUX MPOU3BOACTB.
IIpouzeoocmeo noausmuniena

CocraBienue perilaMCHTa, y4aCTuC B
3aIUTC PCTIIaMCHTOB

CeHTs0pb -
nexkadppb

3ammmra
pErJIaMeHTOB

TTonoxenue o
TEXHOJIOTHYCCKUX
periraMCeHTax
IMPOU3BOACTBA MMTPOAYKIIUHU
Ha NPEAIPUITUIAX
XUMHUYCCKOI'0O KOMIIJICKCAa
(Ne 02-35/234 ot 28 ampens
2000 T.)
Pexomenganuu mo HamuCaHUIO
y4eOHOT0 TEXHOJIOTHYECKOTO
periameHTa: yueOHo-
METOIMYECKOE TIOCOOHE
/N.A.babenko, A.C.bo6KoB,
b.H.baxeHos,

A.B.Kamesckwuil.- UpkyTcK :
Uzn-so UT'Y, 2020.- 80 ¢

AHAJIHU3 TEXHOJOTHYECKUX
CXeM HeKOTOPBIX BaKHeH X
XHMHUYECKHX MPOU3BOJCTB.
Inekmpoxumuueckue
npouszeoocmaea

Hamnucanue otueToB

CeHTs0pB -
nexkadpb
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IIpoBepka
otueToB YO

Kpon, Banepuii
AnexcaHapoBud. XuUMU4ecKas
texHonorus [Tekcr] : yueo.-
Mmeto. [Tocodbue / B. A. KpoH,
b. B. Tumoxun ; UpkyTckuit
roc. Yu-T. - Upkytck : U3a-Bo
Ury, 2006. - 145 c. : mn. ; 21
cM. - bubsamorp.: c. 142.




Cemectp

HasBanue paznena, Tembl

CamocrosTenbHas paboTa 00yJaronmxcs

Bun camocrositensHOM paboTh

Cpoxku
BBITIOJTHCHUSI

3aTpaThl
BpEMEHU
(dac.)

OrneHouHOE
CPEelCTBO

Y4eOHO-MeTOIUIeCcKOe
obecrieueHne
CaMOCTOSITEITEHOM pabOTHI

AHAJIM3 TEXHOJOTHYECKUX
CXeM HEeKOTOPbIX BaKHEHIIUX
XHMHUYECKHX MPOU3BOJCTB.
IIpousBoacTBO
MeTAUIHYeCKOro aJIOMUHUS.

CocraBienue perilaMCHTa, y4aCTuC B
3aIUTC PCTIIaMCHTOB

CeHTs0pb -
nexkadppb

3ammmra
pErJIaMeHTOB

ITomoxxenwne o
TEXHOJIOTHYECKUX
pernameHTax
MIPOU3BOJICTBA MPOTYKIIUU
Ha IPEAIpUITUIX

XUMHUYCCKOI'0O KOMITJIIEKCA
(Ne 02-35/234 ot 28 ampens
2000r.)

PexoMeHanmy 1o HaNKUCaHUIO
y4eOHOT0 TEXHOJIOTHYECKOTO
periameHTa: yueOHo-
METOIUUECKOe ocooue
/N.A.babenko, A.C.bo6KoB,
b.H.baxeHoB,
A.B.Kamesckwuil.- UpkyTcK :
Uzn-so UT'Y, 2020.- 80 ¢

Cocmasnenue u sawuma
peziramenma

Cocmasnenue u sawuma
peciamenma

Hos6ps-
nexkadpb

69

3amura
pEriaMeHTOB

ITommoxxenwne o
TEXHOJOTNYECKUX
pernameHTax
MIPOU3BOJICTBA MPOYKLIUU
Ha IPEAIpUITUIX

XUMHNYCCKOT'O KOMIIJIEKCa
(Ne 02-35/234 ot 28 ampens
2000 T.)

PexomeHmanmm mo HaImMCcaHUIo
Y4e0HOTO TEXHOJIOTUIECKOTO
periaMeHTa: yuebHo-
METOIUYECKOE MOCOOHE
/M.A.Babenko, A.C.bo0OkoB,
b.H.baxeHos,
A.B.Kamesckwii.- UpKyTCK :
W3zn-Bo UT'Y, 2020.- 80 ¢

OO0mast TpPyI0EMKOCTh CaMOCTOSTEIBHOM pabOTHI IO TUCHUIUIAHE (J4ac)
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CamocrosTenbHas paboTa 00yJaronmxcs

Y4eOHO-METOINIECKOE

Cemectp HazBanue pa3aena, TeMbI C 3arpater Onerounoe obecneriere
3 OKH o
P ’ Bun camocrositensHOM paboTh P BpPEMCHH CPEICTBO CaMOCTOSATENLHOM PAOOTEI
BBIITIOJITHCHUA
(dac.)
BrozkeT BpeMeHH caMOCTOSITeJIbHOW PadoThI, MPeTyCMOTPEHHBIH Y4eOHBIM NJIAHOM 123

JUIsl JAHHON IMCHUIIJIMHBI (Yac)

KonrakTtHast paboTa npu npoBeJeHUH y4eOHBIX 3aHATUN O AUCIUILTMHE BKIIIOYACT B CEOA:

3aHATHA JICKIMOHHOI'O THIIA, na6opaT0pHLIe pa6OTBI, IpyIIoOBbIC KOHCYJIIbTAIIUHU, NHAUBUAYAJIbHYIO pa60Ty 06y11a}0m1/1xc51 C IMpCIIoAaBaTciICM.




4.3 Copep:xanue y4eOHOro MaTepuaJia
Conep:xanue pa3iesioB M TeM JUCHUTLIMHBI
1.1 O61mme BONPOChl XUMHYECKOH TEXHOJIOTUH

Ponp w wmacmraObl HCHONB30BaHUS XUMHYECKHX TIIPOLECCOB B PAa3NUYHBIX cdepax
MarepuasbHOTO NMpou3BoiacTBa. ChIpbeBas M dHEpreTuyeckas 0a3za XMMHUYECKHX HMPOHM3BOACTB.
TenpeHuuu pa3BUTHS TeXHOC(hEpbl M BO3pacTarollee 3HAYCHHE NpodieM pecypco- u
SHEprocOepekeHusi, obecrnedeHnus 0e30MacHOCTH XWMHYECKHX  IPOM3BOJACTB,  3aIUTHI

OKPY’Kalollel Cpebl.

XHUMHUYECKOE MIPOU3BOACTBO KaK CJIOXKHAA CHCTCMA. OCHOBHBIC 3TaIlbI CO3aaHusg XHMHKO-

texHosoruueckux cucrem (XTC).

@dyHnaMeHTanbHble  KpUTEpUH  3(PHEKTUBHOCTH UCIIOJIB30BaHUSA CBIpbg U
sHepropecypcoB B XTII. VYpaBHeHus OanaHca MaTepHalbHBIX IOTOKOB B TEXHOJOIMUYECKHUX
cucreMax. Ilokazarenu pacxomga pasiavYHBIX BHJOB ChIPbs; OTHOCHTEJBHBIN BBIXOJ IPOIYKTA.
VYpaBHeHus: OanaHca MOTOKOB dHepruu. OCHOBHBIE HANpPaBICHUS MOBBIIICHUSA 3(PPEeKTHBHOCTH
WCIIOJIb30BaHMS CBIPBEBBIX U DHEPIreTHYECKUX pecypcoB. KOMIUIEKCHOE MCIIOIB30BaHUE CBIPBSI.

3Hepr OTCXHOJIOTHYCCKUC CXEMbI U UX CYHIHOCTD.

XuMuyeckas TEXHOJIOTUs U MarepuanoBefeHue. CoBpeMeHHasi CUCTEMAaTHKa MaTepuaioB
[0 COCTaBY, CBOMCTBaM W (PYHKLMOHAJIbHOMY Ha3HaueHUI0. MaTtepuaibl Kak BakKHas KaTeropus
IIPOAYKTOB XMMHUYECKON TEXHOJIOTMH. BOCIIPOM3BOIMMOCTh CBOWMCTB MarepHalloB KakK KIKOUeBas
npobiemMa MarepuanoBefeHus. DYyHKIMOHANbHBIE MaTepHaibl B XUMHUYECKOH TEXHOJIOIHH:
KaTaJn3aropbl, aJcopOeHThl, 3JIEKTPOAbl, MeMOpaHbl, ceHcopsl M Jp. llapameTpbl HbIHE
IPUMEHSIEMbIX (YHKIIMOHAIbHBIX MarepHalloB U TMPOTHO3UpPYEMbIE XapaKTepUCTHKHU. Pecypc
(YHKIIMOHANBHBIX MaTepUAIIOB — OJWH W3 BaKHEHIINX KPUTEPHEB HUX HCIOIB30BaHUSA B
TeXHOJOTHH. KOHCTpYKIIMOHHBIE Marepuanbl Kak (akrop, JUMHUTHPYIOIIMHA MpUMEHEHHE
AKCTPEMAaJIbHBIX (U3MUECKUX BO3JEHCTBUH B TEXHOJOTUU. XHUMHYECKOE CONPOTHUBIICHUE
METAININYECKUX M HEMETaJUIMYeCKUX MarepuaioB. MeTonbl 3allMThl METAJJIOB U CILJIaBOB OT
Koppo3uH. OCHOBHBIE BHJbl HEMETAIUIMYECKMX KOHCTPYKLMOHHBIX MarepuasioB. Ponb HOBBIX
MarepuanoB Mpu pa3padoTke 3(PPEKTUBHBIX TEXHOIOTMYECKHMX CXE€M M HHTEHCH(PUKALUU

TEXHOJIOTHYECKUX MPOLECCOB.
1.2 TeopeTnuyeckre OCHOBbI XUMHY€CKON TEXHOJIOTUH

MeM6paHHa;1 TCXHOJIOTUA PAa3ACIICHUA cMmecel BenlecTB. PaBHOBECHBIE M KMHETUUYECKUE

daxTopsl, onpexnensiomue  3PPEKTUBHOCT, MeMOpaHHOrO pasieneHus. Mepapxuueckas



CTPYKTypa COBPEMEHHBIX MEMOpaHHBIX MarepuaynoB. KOHCTpyKIHs MeMOpaHHBIX ammapaTos.
MHorocTyneHyarble KackaJabl pasequTeNbHbIX Moaynei. KomOuHMpoBaHue MeMOpaHHBIX U

a7CcOpOLIMOHHBIX MOTYIEH.

Hpo6neMa MacmTabHOTo mnepexoaa B XUMHYECKOH TEXHOJIOTHHU Inpu peajin3alnnuun
J'Ia60paTOpHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ B IIPOMBIIIJIICHHOCTH. Xumuueckue PCAKTOPHI. OCHOBHBIE THUIIBI
XUMHYCCKUX PCAKTOPOB,; INPUMEPBI UX HMCIOJb30BAHHUA B TCXHOJIOTHU BAXKHEHUIIIUX XUMHYCCKHX

IIPOAYKTOB.

XUMHKO-TEXHOJIOTHYECKHE TPOLIECChl KaK OOBEKT ympaBieHus. BXonHble U BBIXOIHBIE
IIapaMeTpbl CUCTEMBI; IaPAMETPBI COCTOSIHUS, KOHCTPYKLIMOHHbBIE U YIPABIAIOIIUE 1aAPaMETPHI;
(YHKIIMOHATIBHBIN ONEepaTop CUCTEMBbI 3ajada BHIOOpA aJeKBAaTHOW MaTeMaTHYECKOW MOJEITH U

napaMeTpUIecKoi uIeHTU(UKAINN 0O0BCKTA.
1.3 CTpyKkTypa ¥ TEXHOJIOTHYECKHE CXeMbl XHMHYE€CKUX NPOM3BOICTB

Macmtabpl MHPOBOTO MPOU3BOJACTBA BAXHEUIIUX TPYNN XUMUYECKUX IPOIYKTOB B
TOHHA)KHOM M CTOMMOCTHOM BBIPQKEHUHU, YACIBHOM 3HEPronoTpedIeHnH, CTOMMOCTH U CPOKax
CIIy’)kObI OCHOBHBIX BHUJOB 00OpymoBaHWs. [IpOTHO3HBIE JaHHBIE O CBIPHEBOM OOCCIICUCHUU
KPYITHOMACINTAOHBIX MPOMBIIUICEHHBIX XHUMHUYECKUX IPOLIECCOB, BKIIOYas MepepadoTKy
MEPBUYHBIX SHEPrOpecypcoB BO BTOPUYHBIC, MPOU3BOACTBO METANIOB M MOJUMEPHBIX
MaTepuasioB, MUHEPAIbHBIX yIOOpEeHH, CepHOM KUCIOTHI U T.a. O01ue cBeneHns: 00 OCHOBHBIX

HMCTOYHUKAX MTPOMBIIIEHHBIX OTXO/IOB U BEIOPOCOB, MX BO3/ICUCTBUE HA OKPYKAIOIIYIO CPEIY.

CHOXHOCTE H MHOT'OBApUAHTHOCTb PCHICHUSA 3aladyd CHUHTC3a U OITUMHU3ALUU
TEXHOJOTUYECKOM CXEMBI KPYIIHOTO XHUMHUYCCKOI'O0 MPOU3BOACTBA. HpI/IHL[I/IH MHOFOCT&,Z[PIIZHOFO
OCYHMECCTBIICHUSA XHUMHUUYCCKOIO Hp€06pa30BaHI/I$I HCXOJHOT'O CbIPpbA B KOHCYHBIC MNPOAYKTHI C
ONTUMAJIBHBIM BapbHPOBAHUCM BJO0JIb TPACKTOPHHU IMPOLCCCa TEMIICPATYPbl U AABJICHUSA, TOYCK
BBOJa pearcHTOB U BbIBOJA MMOOOYHBIX MMPOAYKTOB XUMHUUYCCKHUX npeBpameHHﬁ, HCITIOJIb30BAHUEM
BCIIOMOI'aTCJIBbHBIX pa60‘II/IX B€HICCTB CCIICKTUBHOI'O HeﬁCTBHH (KaTaJ'II/I3aTOpOB, a6COp6eHTOB u
T.)I.), opraHmauMeﬁ MCCTHBIX PCIMKIIOB MaTCPUAJIbHBIX ITOTOKOB. BOI[a KaK CbIpb€ U KOMIIOHCHT
XUMHUYCCKUX ITPOU3BOJACTB; MPOLECCHI BOAOIMOATOTOBKH HW TIOACHUCTCMBI 130110060p0Ta B
MMPOMBINIJICHHOCTH. HOI[CI/ICTCMLI KOHTPOJISI U YIPAaBJIICHUA TCXHOJOTMYCCKHMU IMPOLECCAMMU.

Buasl TEXHOIOTMYECKOTO aHAJIM3a HA XUMUYECKUX MPEAITPUATUSAX.
1.4 AHa/IM3 TEXHOJIOTMYECKUX CXeM HEKOTOPBIX Ba)KHEHIIMX XMMHYECKHUX IIPOU3BOACTB
Texnonozusa azoma

KaroueBoe 3HauCHHE TEXHOIOTHH CBS3BIBAHUS aTMOC(I)CpHOFO a30Ta B IIPOU3BOICTBC

MMPpOAOBOJILCTBUA. CprKTypa COBpPCMCHHOT'O MPOU3BOACTBA aMMMAKa W3 HNPHUPOAHOIO Trasa:
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OCHOBHbIE OJIOKH M CBs3M. [MOKOoe UCIONB30BaHME TETEPOreHHBIX KaTajau3aropoB B
MHOTOCTYIICHYaTOM CXeMe MPUTOTOBJICHHS U OYMCTKH a30TOBONOPOAHON cmecH. OcobeHHOCTH
IUPKYSIMMOHHOM ~ CXEeMBl  CHHTE3a aMMHaka; (U3MKO-XMMHUYECKHE OCHOBBI  BBIOOpA
ONTUMAJILHOW CXEMbl CHMHTE3a aMMHMaKa; Mpo(UIMpPOBaHUE TEMIIEpaTyphl MO BBICOTE KOJIOHHBI

CHHTE3a. Y TUIIN3aIns «IPOAYBOYHBIX)» I'a30B.

CtpykTypa HM OCHOBHBIE OCOOCHHOCTH COBPEMEHHOM TEXHOJIOTMUYECKOM CXEMBbI
MIPOM3BOJICTBA a30THOM KHCJIO0THI. OU3NKO-XMMHUYECKHE OCHOBBI M anmaparypHoe oQopmiIeHHE
MIPOLIECCOB CEJIEKTUBHOIO KAaTAIUTUYECKOTO OKUCICHMSI aMMHaKa, OKHCIECHUS OKCUIOB a30Ta U
ux abcopOruu. Cxembl KaTaIUTUYECKOTO 00€3BPEKUBAHUS OTXOASAIINUX ra30B. [I[puyrHbl HU3KOH

IKCEpreTHIeckoi 3(HEeKTHBHOCTH MTPOU3BOACTBA A30THON KHUCIIOTHI.

[IpousBoncTtBo HUTpara amMMoHHMsi. lcnonp30BaHHWE TEIUIOTHI  HEUTpaIu3aluu.

[Tpou3BoacTBO Kapbamua.

HepCHeKTI/IBBI OHMOTEXHOJIOTUH B PECIICHUHA HpO6J'IeMBI (1)I/IKCEII_[I/II/I a30Ta B IIOYBax.

Ilepepadomxka ghocghopcoodepirrcauiezo coipvs

Bunsl dochopconepxaniero coipbs: anatuTel U (HOchOpUTHl, MHUPOBBIE 3amachl U
OCHOBHBIE MECTOPOXKICHHS. Pa3nmnuns MUHEPaJIOTHYECKOTO COCTaBa U CBOMCTB, OTPEACIISIOIINe
BBIOOp crocoba TexHoJoThuueckoi mnepepaboTku. CoBpeMEHHOE COCTOSTHHME TMPOU3BOACTBA U
norpebsienust ¢ochopa u  (HochopHBIX KHUCIOT. IDKCTPAKIMOHHAS KHCIOTAa Kak OCHOBA
IOPOM3BOJCTBA MHHEPAJIBHBIX  YAOOpeHHH. DJNEeKTpOTepMUYECKUH  CrIOco0  MONydeHUs

aneMmeHTapHoro ¢ochopa u repmuueckort pocopuoit kucnotsl. [Tnasnensie pocdarsr.

OU3NKO-XMMHYECKHE OCHOBBI Pa3IOKEHUs NPUPOAHBIX (ocaToB CEpHOM, a30THOM U
dochoproit kuciaoramu. CocTaB M KOHILEHTpalus oOpasyrouieiics (ochOpHOH KHCIOTHI B
3aBHCUMOCTH OT TeMIlepaTypbl M CHocoba pasfiokeHus anarurta. BelaeneHue u yTuim3anus

¢dropucteix razoB. baianc o ¢gropy B mponsBoacTse HocGopHOI KUCIOTH U yIOOpEHHIA.

[Tpon3BOACTBO IKCTPAKIUOHHON (POCHOpHON KHUCIOTHI W YIOOpEeHWd — OCHOBHOM
NOTpEeOUTENTh MHUPOBOTO  TPOU3BOJACTBA CEpPHOM  KHUCIOTHL. COBpPEMEHHOE COCTOSHUE
MIPOU3BOJICTBA CEPHOIl KUCA0mMbl W3 PA3IUYHBIX BHUIOB CBHIPhs (TPUPOAHAs cepa, KOM4elaH,
cepocojieprKalie OTXOIIIINE ra3bl MepepadoTKH MOJIUMETaUINYECKUX Py, Cepa U CEPOBOAOPOA

u3 HedTell wm mpupomHoro raza). docdorurnc — OTXOA MPOU3BOACTBA IKCTPAKITMOHHOU
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docdopHOIl KUCIAOTHI — MOTEHIUATBHBIA UCTOYHUK CBIPBS Ul TIOJIyUYEHHUS CEPHOU KHUCIIOTHI U

MOCTPOEHUS 3aMKHYTHIX IIUKJIOB B TPOU3BOJCTBE yIOOPEHU.
Ilepepabomxka negpmu

MupoBbie 3anacel HeTH, OCHOBHBIC TIOKa3aTeIH PACIPOCTPAHEHHOCTH M MOTPEOICHUs
Hedt mo crpaHaM. OCHOBHbBIC LelieBbIe NPOAYKTHI HedTenepepaboTku. IlepBuynbie U
BTOpPHUYHBIE TIporecchl HedTenepepadboTku. [imybokas mepepaboTka He(TH C UCIOIB30BAaHHEM
KaTaJIUTHYECKUX MPOIIECCOB — OCHOBA PECYpPCOCOEPEKEHHSI M TTOJTyYCHHUST BRICOKOKAYECTBCHHBIX
MOTOPHBIX ~ TOIUIMB, CMa30YHbIX Macel U I[IUPOKOrO  acCOPTHMEHTa  ChIpbS  JUIS

He(bTeXI/IMI/ILIeCKOFO u MI/IKpO6I/IOJ'IOl"I/ILIeCKOl"O CHHTEC3a.

Karanutnyeckuil KpeKMHI — BaKHEHIIUN MHOTOTOHHAXKHBIM TEXHOJIOIMYECKUN MPOLIECC
nepepaboTku HePTAHBIX (Ppakuuii. XUMHUYECKHE OCHOBBI MpOIECCa U LENEBbIE MPOTYKTHI.
MHoroBapuaHTHbIM COCTaB KEPOCHHO-Ta30MIEBbIX (PaKUUi — OCHOBHOIO ChIPbsS Ipoliecca

KaTaJIUTHYCCKOI'0O KPCKUHI'a U MCTOAbI €TI0 ITIOAIOTOBKHU (mnpoo6eccepHBaHHe u FI/I,Z[pOO‘II/ICTKa).

AJIOMOCHIIMKaTHBIC Karajin3aTtopbl KpPCKUHIA (OT MNPpUPOAHBIX TJIMH 0 COBPEMCHHBIX
LEOJUTCOAEPKAILNUX CUHTETUUECKUX Karainu3atopo). Posnb amopdHON anroMOCHIMKAaTHON
Mmarpuibl. CHHEpru3sM B CHCTEME LEOJIUT — Marpuia. I'MOKocTh mpolecca Mo ChIpbIO 3a CYET
LeJICHANPaBJIEHHOT0 MOAW(UIMPOBAHUS KaTaau3aropa (BBEIEHHE MAaTpUIbl, HOIM3APSAHBIX
KaTuoOHOB, YJ'II)TpaCTa6I/IJ'II/13aIII/I$[), IpuaaHuc yCTOfI‘IHBI)IX MCXaHHUYCCKUX U THAPOMEXAaHUYCCKUX
CBOMCTB (MUKpochepuzanus, BBeeHHUEe OapuUTOB U 1p.). VI3MeHeHue CBOMCTB Karammzaropa
(aKTHUBHOCTM M CEJEKTMBHOCTH) B IIpollecce€ KPEKHMHra U HEOOXOIUMOCTh pereHepanuu

KaTajun3aropa. Ponsb MMpOLECCCOB MACCONIEPCHOCA B OCYHICCTBIICHUN KATAJIUTUYCCKOTO KPCKHUHTA.

DOBOMIIONMS  TEXHOJIOTUYECKOTO O(OpMIIEHHS Ipoliecca KaTaIUTUYECKOrO KpPEeKHHra:
CTAI[MOHAPHBIN CJION KaTalau3aropa, MCEBIOOKMKEHHBINH CIOH MUKpPOCHEPHOro Karajns3aropa,
JBWDKYIIMICS CIOW TpaHyIMPOBAaHHOIO KaTajuu3aTopa, MABIDKYLIUICS CIOH HIapUKOBOTO
KaTaJIn3aTopa ¢ COOCHBIM PAaCIOJIOKEHUEM PEAaKTOpa U PereHeparopa ¢ IMHEBMOTPAaHCIOPTOM,

KpekuHr B muT-peakTope ¢ goxkurom CO B CO, u ynaBaMBaHHEM CEPHUCTBHIX COCAMHEHUH B

pereneparope.
Ilpou3eoocmeo nonursmunena

Ceippe 11 mpomsBoacTBa I13. TexHomormyeckas cxema MOATOTOBKH ChIPbSl A
npousBoacTBa [13. IIpomeiennoe nomydenne [13. CpaBHeHHE pa3TUYHBIX TEXHOJIOTHYECKHUX
cxem mnomydeHuss II3. Ilomyuenume IID Huskoit mioTtHOCcTH. OCHOBHBIE O0COOEHHOCTH

TEXHOJOTUYECKOM CXEMBI paﬂHKaﬂLHOﬁ MOJIMMCPU3allM 3TUJICHA TIPH BBICOKOM HABJICHUH B
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razoBoil (¢asze B TpyOuarbix peaktopax. [lomydenme I1D Bwicokoi moTHOCTH. TexHOIOTHA

nepepaboTKu U obnacTu npuMeHeHus 115 u u3nenwii u3 Hero.

Xumnueckass Mogudukanus [15 kak MeTo MPOMBIIIJICHHOTO TOJYYEHHs MOJIMMEPOB C
MPUHLIMIIAATILHO HOBBIMH JKCIUTYaTallMOHHBIMU CBONCTBaMH. XJIOPUPOBAaHHBIA IOJHUATHIICH
(XIID). OcHoBHBIe »dKciuTyaranoHHble cBoiictBa XIID. [loHATHE O KOMITO3MIIMOHHOMN
HeopHoponHoctd  XIID. BnusHue oOmero coiepkaHusi XJopa M KOMITO3UIIMOHHOMN
HeopHoponHoctd  XIID Ha ero sKcIuTyaTallMOHHBIE CBOWMCTBA.  XJOpCylb()UPOBAaHHBIN
nosmaTuaeH (XCIID). OcHoBHble 3kcmuryarannoHHble cBoiictBa XCIID. Ocobennoctu
panukanbHON peakuuu cyiabdoxiopupoBanus 1D B pactBope. MexaHU3MBbI BYJIKaHU3ALUU

XCIID. Dxonornueckue aceKkTsl mpoussoacTsa [19 n nznenuii Ha ero ocHOBE.

9ﬂel<mpoxumuuec1<ue np0u33000m ea.

OcHOBBI IIponecca MeKTponu3a. banaHc HaNpsKEHUs U PacXof NIEKTPOIHEPTUU HA IIEKTPOIIH3.
Boixon mo Toky. MarepuanbHblii U TEIUIOBOW OanaHChl 3ekTpoiu3epa. OCHOBBI Teopuu
IepeHoca HOHOB B PAaCTBOpax JIEKTPOJIUTOB U B MeMOpaHax. Pacnipenienenue razoconepikanus B
MEXIJIEKTPOIHOM IIPOCTPAHCTBE. AHANIU3 BIMSIHMS HEOQHOPOAHOCTEH paclpeicsieHUusl TOKa Ha

BBIXO/] IO TOKY MOOOYHBIX IIPOOAYKTOB.

[IpousBoncTBO XJOpa M KayCTHYECKOW coabl. Peakumm Ha snekTpomax. Turbl
MPOMBILIUIEHHBIX AJIEKTPOIU3EPOB. DIEKTPOIHU3EPHl C TBEPABIM KaTroIoM: JuadparMeHHBIA U
MEMOpaHHBIA. DIEKTPOIM3Ep C PTYTHBIM KaToAoM. PeakTop nansi pas3loKeHUs amallbraMbl.
DNEeKTpoNU3ep IS ANIEKTPOIN3a PacIyIaBOB XJIOPHUIOB LIEIOYHBIX MeTaioB. OCHOBHBIE CTAIUU
MMPOM3BOACTBA XJIOpa H KayCTHHGCKOfI COBI. Du3nKO-XUMUYECKIE OCHOBEI KOHJACHCAaIlu
JKUJIKOTO XJIOpa, XpaHEHUE U TPAHCIOPTUPOBKA KUAKOTO Xjopa. Ocyllka U nepekayka BoI0poaa.
Brmapka u miuaBka KayCTHYECKOH COMbl. DKONOTHYEeCKHEe MpoOIeMbl MPOU3BOJACTBA XJIOpa U

KayCTUYECKOU COMBI.

IIpou3BoaCTBO METANTHYECKOT0 AJTIOMHUHMSA. DJIEKTPOJIUT B IPOU3BO/ICTBE ATFOMUHUS.
AHOJIIHBIE U KaTOJHbIE peakUuu. TUIBl U KOHCTPYKLIUU AIEKTPOIN3EPOB. AHOIHBIE U KaTOJHBIE

MaTepualibl B MIPpOU3BOACTBC aJIOMUHUS. Hpo6neMa MaJIOU3HaAIIMBACMOI'0 aHOoJa.

DNEeKTPOXUMHYECKUE TIPOU3BOJCTB JPYTHMX METAJIOB. OJKOJOTHYECKHE MPOOIEMBI

IMPON3BOACTBA METAJLJIOB.
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43.1

IlepedyeHb ceMMHAPCKHUX 3aHATHI M J1a00paTOPHBIX padoT

No paznena u HanmvenoBanue naGopatopHbix | TpymoemkocTh | IlpakTmdeckas [(OueHOYHBIC dopMupyembie
(vacer) IIOATOTOBKA
TEMBI pabot cpencTBa KOMITETEHIIUU
JUCITUTUTAHBI
1 1.1 OOmue 1. cnipiTaHue BBITAPHOM 6 6 Oruer, OIIK-1
BOIIPOCHI YCTaHOBKH cobeceioBaH | OIK-2
. OIIK-6
XMMHUECKOM 2. UccnenoBanue 6 6 ue 10 OTYETY
TEXHOJIOTHH TETIO0OMEHHUKA «TpyOa B
TpyoOe» 6 6
3. Onpenenenne KOppO3UOHHON
CTOMKOCTH METaJUIOB 6 6
4. UccnenoBanue CBOWCTB 6 6
KOMTIO3HIIMOHHBIX MaTepHAIIOB
5. 3ammTa MeTamioB OT
KOpPpO3UH
2 1.2 6. M3yuenue rujpaBiuku Oruer, OINK-1
Teopernyeckue | KUIISIIETO CIOS 6 6 cobeceoBaH | OIK-2
OIIK-6
OCHOBBI 7. Onpenenenue KOHCTaHT Ue 110 OTUeTy
XMMHUYECKOU bubTpoBaHUSA 6 6
TEXHOJIOTHH

14




3 1.3 Crpykrypa 1 | 8. TexHUYECKUH aHAIN3 6 6 OTuer, OINK-1

TEXHOJIOTHYECKUE | HEPTEPOITYKTOB cobecenoBanue | OIK-2
OIIK-6

CXEMBI [0 OTYETY
XHUMHUYECKUX
MPOU3BOJICTB

4 1.4 Ananus 9. [Tony4yeHue KOMITO3UTHBIX Ortuyer, OIlK-1
TEXHOJIOTHYECKU | MaTepUaoB 6 6 cobecenoBanue | OIK-2
X CXEM 10. [Muponu3 HeDTENPOAYKTOB 12 12 MO OTYETY OTeo
HEKOTOPBIX 11. Onpenenenune
BAYKHEUILINX (paKIMOHHOTO COCTaBa
XIMHAYECKIX HEPTETIPOAYKTOB 6 6
MPOU3BO/ICTB

* Ha mabGoparopHblie pabOThI OTBOAUTCS 72 Yaca. Kaxaomy CTyIEeHTY IpeiaracTcsl HHIMBHIyaIbHbI HA00pP Ta00OpaTOpHBIX padoT U3
MIPEJICTABICHHOTO CIIHCKA.
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4.3.2. [lepevyeHb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSAITEIbHOE U3yYeHH e

(camocTosiTeIbHASI Pa00Ta CTYIE€HTOB)

Ne Tema 3ananue dopmupyemast NaK
Heq. KOMIICTCHITUS
2-6 | OOmme BOMPOCH [Moaroroska u | OIIK-1 OIlK-1.2
XUMHYECKOMN Hanucaunue oruéros | ONK-2 OLIK-2.1, OIIK-2.2
OIIK-6 OIIK-6.1, OIIK-6.4
TEXHOJIOTUU
7-9 | Teopernueckue ITonroroska n | OIK-1 OIIK-1.2
OCHOBBI narmcanue oraérop | ONK-2 OIIK-2.1, OIIK-2.2
. OIIK-6 OIIK-6.1, OIIK-6.4
XHUMHYECKOM
TEXHOJIOTUU
1-2, | Crpykrypa u [ToaroroBka u | OlK-1 OIlK-1.2
9-10 | TEXHOJIOTUYECKHE narmcanue oraérop | ONK-2 OIIK-2.1, OIIK-2.2
OIIK-6 OIIK-6.1, OIIK-6.4
CXEMBbI XMMHUYECKHX
MIPOU3BOJICTB
3 Amnanus IToaroroska u | OIIK-1 OIIK-1.2
TEXHOJOTUYECKUX HaIlMCaHuE OTYETOB OIIK-2 OIIK-2.1, OIIK-2.2
OIIK-6 OIIK-6.1, OIIK-6.4
CXEM HEKOTOPBIX
Ba)KHEHIITNX
XHUMHYECKHX
MIPOU3BOJICTB
4.4 Meroanyeckue yka3aHusi 10 OPraHU3AlHUU CAMOCTOSITEJbHON PadoThI
CTYI€HTOB
CamocrosiTenbHast paboTa CTYIEHTOB, CBSI3aHHas C MOJATOTOBKOM OTYETOB IO

BBITMIOJTHEHHBIM J1a00paTOpHBIM paboTaM, 3aKpeIUIEeHHMEM TEOPETUYECKOro MaTepuana B BUIE

PEIICHMA 3a1a4 U IMMOATOTOBKU K CEMUHApaM, IPOBOAUTCA BO BHCAYIUTOPHOC BPEMSI.

2.
3.

4.

Cmpyxkmypa omuema no 1abopamopHot pabome:
1. Iens paGoTHI.

TeOpeTI/IquKaH 4aCThb.

Brinonaenue paCyCTHBIX, rpa(bnqecm/lx N KOHTPOJIBHBIX 3aJIaHUM B COOTBETCTBHHU C
MCETOANYCCKUMHU YKA3aHUSAMHU K KaXKJ101 pa60Te.

BriBoz (Ha OCHOBE TTOJIYYEHHBIX PE3YIBTATOB).

MeTOI[I/ILIeCKI/Ie PEKOMCHAAIWH 1O BBIITOJHCHUIO U 06pa60T1<e OKCIICPUMCHTAJIBHBIX JAaHHBIX I10

KaX/10M J1abopaTopHON paboTe OmHMCaHbl B METOAMYECKUX pekoMmeHnauusx: Kpon, Banepuit

AnekcannpoBud. XuMuueckas TexHonorus [ Tekct] : yue6.-metoz. mocodue / B. A. Kpon, b. B.

Tumoxun ; Upkyrckuit roc. yH-T. - UpKyTCK :

buGnuorp.: c. 142.

N3n-so UI'Y, 2006. - 145 c.

. 21 oM. -
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V. Y'-IEBHO-METO,I[I/I‘I ECKOE U HHOOPMAIITMOHHOE OBECHIEYEHUE

AUCIUILINHBL (MO YJIST)

a) eepaIBHEIE 3AKOHET H HOPMATHBHBIE JOKYMEHTE! (IIpH HaIHYHH)
TOJIOXXEHHE O TEXHOJIOTMYECKIX PEITTAMEHTAX TIPOU3BOACTBA
[IPOAYKITUU HA TTPEAIIPUSTUSIX XUMHWYECKOI'O KOMITJIEKCA

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

6) ocHoBHas mHTeparypa

1:

Kpon, Banepuit Anekcan/ipoBHY. XUMHYECKAT TEXHOIOIHS [Texer] : yue6.-metox,
noco6ue / B. A. Kpon, B. B. Tumoxus ; Wpxytckuit roc. yu-. - Upkytek : Man-so ury,
2006. - 145 c. : ur. ; 21 cm. - Bubmworp.: ¢. 142.

Pexomennamiu mo Hamicanmo yae6HOro Texmonornueckoro pernameHTa: yuebHO-
MeToMIeCKoe nocodue /1. A Babenxo, A.C.Bob6kos, b.H.Baenos, A.B.Kamesciuit.-
Upkyrek : Mzg-so UT'Y, 2020.- 80 c.

Beckos, B. C. Obmas xuvuveckas TexHONOMHs [Texer] : yae6. ans crym. Bysos, 00yd. 1o
XHM.-TEXHOJIOL. HATD. IOATOTOBKH OaKkaTaBpoB W Aumiiomup. cren. / B. C. Beckos. - M.

: Akaniemxnura, 2006, - 453 ¢. : i, ; 22 eum. - (Yuebuux mis By3oB). - BuGmmorp.: c. 446.
- ISBN 5-94628-149-6.

Marapmi, Pomer 3euxosud. "Teopetnueckne ocHOBE XHMUYECKHX IIPOLIECCORB
nepepabotke nedTH [DnekTponmsii pecype] : yueb. nocobue uIs cTya. By30B, 06yy. mo
coenl. 3925002 "Xum. Texnonorus nepepaborku Hedytu mTaza" / P. 3. Marapun. - 3BK. -
M. : Vaupepcuter, 2009. - 281 ¢. - Peum noctyma: 343 "bubmrotex”. - Heorpanuy.
moctyn. Marapun, Pomen 3enuxosud. TeopeTHueckue 0CHOBEI XAMHYECKHX IPOLIECCOB
nepepaboTky HeTH [ DNeKTPOHHBLA pecypc] : yaeb. nocobue mis cTyn. By30B, obyu. 1o
crent. 3925002 "Xum. TexHomorus nepepaboTku ReTH W rasa” / P. 3. Marapuu. - DBK. -
M. : Yumpepcrter, 2010. - 281 c. - Pexmm JIOCTYIa: DIMEKTPOHHbIH YHTAJIbHEIH 381
"Bubimorex". - ISBN 978-5-98227-679-7.

B) NOMONHUTETbHAS JIATEPATY A

Tl

23

Octposckait, lemnanuii Mapxosny, MeToms: ONTHMH3ALUN XUMUKO-TCXHOIOIMUECKHX
TIPOIEeccoB [IneXTpoHHEN pecype] : yueb. mocobue / I, M. OcrpoBekuii. - BK. - M. :
Yaupepcurer, 2007, - 425 c. - Pexnm JocTyTa: BIeKTPOHHBIN YHTANBHBIA 341
"Bubnuotex". - ISBN 978-5-98227-343-7.

Humopa, Jionvuna Muxaitiosna, Docharsl MeTAIOB - HOHOOOMEHHUKH IIpH DTyOOKOM

O9HCTKeE COJel : yueb.-MeTon. mocobue / JI. M. Tumoga, I, Y. Cmupnos ; UpkyTckuii

roc. yH-T. - Mpkytck : M3z-Bo UT'Y, 2009, - 96 ¢. : mn. ; 20 . - bubmmorp.: c. 81-96.

I') CIMCOK aBTOPCKHX METOAUHECKHX pa3paboTok:

1) 631 JaHHBIX, HH(OPMAIHOHHO-CIIPABOYHEIE H [IOHCKOBbIE CHCTEMBI .

Pexomenmanmm 1o Hanucanmio y4eGHOrO TEXHOTOTHUECKOTO pernamMeHTa: y4yeHHo-
Meropnyeckoe nocobue /M.A.Babenko. A.C.5obkos, B.H.Baxenos, A.B.Kamesckwii.-

Wpxytek : Uzn-so UT'Y, 2020.- 80 c. i Cocpenpd ME TS

%
2o SLICS

Lwww.elaruswru/.../1569/1/1333921 exam.pdf
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2. http:www.ksu.ru/chmku/docs/kn4_06.rtf

3. www.xenoid.ru/.../chem books download.php

4. http:/www.edu.ru./db/portal/spe/archive.htm
5. http:www.edu.ru/window/library?p...

6. http:www.novedu.ru

7. http:www.anchem.ru

8 http:www.ximicat.com/index.php

V1. MarepuajibHO-TeXHHYEeCKOe o0ecredeHue TUCUMILTHHbI:

[Tomemennss  ayis = NPOBENEHUS  JICKIIMOHHBIX W JTAOOPATOPHBIX  3aHITHHA,
YKOMIUIEKTOBAaHHBIE HEOOXOIMMBIM OOOpylIOBaHUEM, NpUOOpHOM ©a30i M peakTUBaMHU, a
UMEHHO:

- ayIuUTOpPUH, OCHAIEHHbIE MYIbTUMEAUMHBIMU CPEICTBAMHU, [UIsl IPOBEICHUS
ayIMTOPHBIX U TpaKTH4YeCKux 3aHsATui (aym. 402, 426, 303); ayn. 5, 402, 426 o6opynoBaHbI
mynsTuMenuiiHbIMU  TipoekTopamu  (INFocus IN 105 (3D Ready)), HacTeHHBIMH 3KpaHaMH,
HoytOykamu Samsung NP 300T5A-AOFRU;

- naboparopHble TpakTHKyMbl (ayn. 416 204), ocHamieHHbIE  CIIEAYIOLUUM
000pyIOBaHUEM:

Ne  HaumeHoBaHue (KOMIIbIOTEPHBIE KJIACCHI, AynuTtopusi, KOJINYECTBO

n/m  ydeOHbIe JabopaTtopuu, 000pyI0BaHHE) YCTaHOBOK

1 VYuebnas madoparopus 6 xopnyc, 416 ayg.

2 VYuebHast naboparopust 6 xopmyc, 204 ayn

3 YcraHoBKa Juist UccieI0BaHUS! KOPPO3UOHHON CTOMKOCTH 6 xopiyc, 416 ayx, 1.
METaJJIOB

4 YcTaHOBKa JUIs1 M3yYEHHUsI B3BEIIEHHOIO CJI0S JUCIIEPCHBIX 6 xoprmyc, 416 ayn, 1t
MarepHuajioB

5 YcTaHOBKa JUIsl U3y4EHHUSI POLECCa NIEKTPOXUMUYECKOTO 6 xoprmyc, 416 ayn, 1t
XPOMHUPOBAHMS U 3aIUTHI METAJIOB OT KOPPO3UHU

6 YcraHoBKa JUIsl ONpeaesIeHNs KOHCTAHT (PUIBTPOBAHUS 6 xoprmyc, 416 ayn, 1.

7 YcraHoBKa JUI UCCIIEIOBaHMS ITPOLIECCOB TEIII00OMEHA B 6 xopmyc, 416 ayn, 21T
TEIJI000MEHHUKE «Tpyda B Tpyoe»

8 YcTaHoBKa Ul U3y4EHHUs IIPOLECCA BBIITAPUBAHUS 6 xopmyc, 416 ayn, 1.

9 YcraHoBKa JUIsl HccaeI0BaHUS MUPOJIN3a He(PTEPOAYKTOB 6 xopryc, 416 ayn, 1.

10 YcraHoBKa JUI UccleioBaHUs (PPaKIIMOHHOTO COCTaBa 6 xopmyc, 416 ayn, 1.
He(TEenpOaAyKTOB

11  VYcranoBka JuIst TEXHUYECKOTO aHaIN3a HEPTEMPOITyKTOB 6 xopmyc, 416 ayn, 1.

12 YcraHoBKa JUIs KcCIeI0OBaHUs MPOIIECCOB MPOM3BOICTBA 6 xopmyc, 204 ayn, 1 mT

MOJINMEPKOMIIO3UTHBIX MaTepHUAIOB
13 YcraHOBKa JUTS HCIIBITAHUSI TOJTMMEPKOMITIO3UTHBIX MarepraiioB 6 koprmyc, 204 ayn, 1 mT


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

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOTI'MHA

B mpomecce m3yuenus mucuuiuimHbl «MeTtammnueckas CBS3b. XHUMHS METAIJIOBY
HCIIOJIB3YKOTCA KaK TpaguLMOHHBIC, TaK W HWHHOBAIIMOHHBLIC TCXHOJOTMH, AKTUBHBIC U
MHTEPAKTHUBHbIE METONBI M (POpMBI OOYYEHHs: TEXHOJOTHS OOBSICHUTEIbHO-UILTIOCTPATHBHBIX
OOCYKIIEHHH C 5JeMEHTaMH MpOOJEeMHOTO0 U3JIOKEHUS, TEXHOJOTHS MpPOoPEeCCHOHAIBHO-
OPHEHTHPOBAHHOTO OOY4YCHHs, JICKIMH, KOHTPOJBHBIE M J1abOpaTopHbIe pabOTHI, CEMUHAPHI-
KOJUTOKBHUYMBI, pa300p KOHKPETHBIX CHUTyalluld, peIleHHe CUTYallMOHHBIX 3aja4, pELICHHE
TEeMaTHYECKUX XMMUYECKUX 3a/1a4.

Axmusneie ¢popmul 06yuenus. Ha mabopaTopHbIX 3aHATHUSIX, KOTOPBIE COCTABIIAIOT Oosee

MOJIOBUHBI OT KOHTAaKTHOW paOOThl, KaXKAbIH CTYICHT BBINMOJIHAET J1abOparopHylo padoTy
WHIUBHUyaJIbHO. Takod BUJ OpraHu3anuu OOy4YeHHUs CIOCOOCTBYET MPHUOOPETEHHUIO HAaBBIKOB
CaMOCTOSITEIIBHOTO BEJEHHUS YKCIIEPUMEHTAIBHBIX Pa0OT, MPAKTUUCCKUX HABBIKOB OOpAICHHS U
paboThl ¢ pPa3IUYHBIMU XUMHYECKUMH BEIISCTBAMH M JIAOOpAaTOPHBIM OOOPYIOBaHHEM,
W3MEPUTENIFHON  ammaparypoil, OpraHu3alid METOJWKH  OKCIICPUMEHTAIIbHBIX  padorT,
COCTABJICHUSA IPOTOKOJOB OTYETOB XHMMHUYECKUX OHKCIIEPUMEHTOB, a TAKXKE MPAKTUYECKOTO
MOJTBEPIKACHHSI TCOPSTHUSCKHUX ITOJIOKEHUI OOIIe M HEOPTraHWYECKOW XUMHUU O CBOWMCTBaxX U
MOBEJICHUU HEOPTaHWYECKUX BemiecTB. [10AroTOBKa OTYETOB MO KaKIIO0W JIaOopaTopHOi pabore
dbopmMupyer yMmeHHE NPOBOAUTH TMEPBUYHBIA aHAIU3 PE3YIbTaTOB C YYETOM 3aKOHOB H
3aKOHOMEpHOCTEH, (hOpMYITHPYEMBIX B paMKax OOIIel U HEOPraHUYEeCKON XUMUHU, TPEACTABISATH
pe3yNbTaThl ONMBITOB U PACYETHBIX PaboT, rPaMOTHO (HOPMYIHPOBATH BHIBOJIBI.

VIIl. OHEHOYHBIE MATEPUAJIBL VIS TEKYIIETO KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTAIIUA

Ouenounbie marepuajnl (OM):

OneHouHble MaTepHalibl TEeKYIIEro KOHTPOIs (OPMHUPYIOTCS B COOTBETCTBUU C
[Tonoxxennem o 6ammpHO-periTunroBoir cucreme ®I'bBOY BO «UI'Y». HaznaueHue orieHOYHBIX
CPEICTB TEKYIIEr0 KOHTPOIIS - BBIABUTH Y 00yJarOImUXCs ChOPMUPOBAHHOCTH KOMITETEHITHI:

MarepuaJbl 1J1s1 NPOBeIeHUsI TEKYIIEr0 H MPOMEKYTOUHOT0 KOHTPOJISI 3HAHHUIA
CTYIEHTOB:

[IpuMmepHBIii TepedeHb NPOU3BOACTBEHHBIX MIPOIIECCOB I COCTABICHUS TEXHOJIOIMYECKUX

PCIIIaMCHTOB.

|. [Ipou3BOACTBO OpraHNMYECKUX COETMHEHUI U MaTepuaioB
1. HeGenenas nemntonosa

2. benenas nemonosa

3. ITonuaTHIIEH BBICOKOTO 1aBIEHUS

4. ITonuaTHIIEH HU3KOTO J1aBJICHUS

5. lHonuBuHMIXIOPU

6. IlonusTunenrepedranar
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7. Metanou (M3 CUHTE3 Ta3a)

9. 'maponu3HbIe MPOU3BOACTBA (METAHOI, 3TaHOI, Gypdypor U 1p.)
10. CuHTeTHYECKHE MOIOLITUE CPEJICTBA

11. UcKycCTBEHHBIE U CHHTETUYECKHUE BOJIOKHA

12. ITomuMepHble MaTeprabl

Il. ITepepaboTKa NPUPOJHBIX HCTOUHUKOB YITIEBOJOPOTHOTO ChIPbS
1. [TepepaboTka HEedTH
2. IlepepaboTka ra30BOro KOHACHCATa

3. [lepepaboTka KAMEHHOTO YIJIst

I11. PazHoe
1. Meramu3anus MOBEpPXHOCTH (JICKOPATUBHBIC, 3AIUTHBIC U JP. TIOKPBITHS)
2. IlepepaboTka 0TX010B, coaepxanmx Pb, Hg u ap.

3. ®apMareBTHYeCKHE MpenapaThl 1 OMOJIOTHYSCKH aKTHUBHBIC JT0OaBKH

11.4. OueHouHble CpeacTBa Uil MPOMEXKYTOUHOM arTecTaluu - SK3aMEeH.

NPUMEPHBIN IEPEYEHD BOITPOCOB K SK3AMEHY.

1. IIpuMeHeHHEe METOIOB TEOPUU MOAOOMS K M3YUYEHUIO XMMUKO-TEXHOJOTMUECKUX IMPOLECCOB.
Teopema mnopobus. Kpurepun mnomobus. Hcnonp3oBaHue aHanu3a pa3MEpHOCTEH IpU

OMpECACIICHUN YHCCII HOI[06I/I$I.

2. Tuppomexanunueckue mnpoueccbl. OCHOBbI THApPAaBIUKH. (OCHOBHBIE XapaKTEPUCTHKU
JIBUXKEHUsS sKuaKkocTeld. OcoOeHHOCTH mepeMenieHus kuakocteid. O0mue cBeIeHns 0 Hacocax.
OcHoBHBIE MapaMeTpbl HacocoB. [lopimHeBble M 1EeHTpPOOEKHBIE Hacochl. JloCTOMHCTBa U

HEJOCTAaTKMU 3TUX BHAOB HACOCOB.

3. ®usnueckue cBOMCTBa KuAKocTel. YpaBHeHue bepHynnu. OceBble, pOTAlMOHHBIE U IPYTHE
CIEMaJIbHBIE TUIBI HAcOCOB, /JOCTOMHCTBA M HEAOCTAaTKU 3TUX THUIIOB HAacocoB. CpaBHEHME U

BbIOOD. OOIACTH TPUMEHEHUS.

4. Ilepememenue razoB. OcoberHHocTH mporecca. Kommnpeccopasie MammHbl (00IIHE CBEACHUS).
Tumbl ¥ OCHOBHBIE MapaMETPbl KOMIPECCOPHBIX MamuH. llopiiHeBble M IIEHTPOOEKHBIS

KOMITPECCOPBI (HOILpOGHO). I[OCTOI/IHCTBa N HCAOCTATKU 3TUX THUIIOB KOMIIPCCCOPOB.



5. Tlepememenue u cxarue razoB. OcobeHHOCTH Tporiecca. PoTanmoHHbie, OCEBbIEC, CTPYIHBIC
KoMmIIpeccopbl. BakyymHble HacocChl. JIOCTOMHCTBA M HEAOCTAaTKH ATHUX THUIIOB KOMIIPECCOPHBIX

mamuH. CpaBHeHue 1 Bb10op. OOIacTH NpUMEHEHHS.

6. OCHOBEI TCILIOIICpEaAaYIN. YPaBHeHI/Ie TEIJIOBOro OajaHca. TCHJ’IOHpOBOI[HOCTB. KOHBGKLIPI?I.

Jlyyeucnyckanue. Koxxyxorpyonsie Temnooomennnku. CpaBHenue u Boioop. [Ipumenenue.

7. YpaBHeHus niepenadu Teria. [loBepXHOCTHBIE TEMI000MEHHUKH (OPOCHTENBHBIC, IOTPYKHEIE,
CIUpANbHBIE W JIPYTHE THIBI TEIUI00OMEHHUKOB). CpaBHEHHE U BBIOOP MOBEPXHOCTHBIX

TENI000MEHHUKOB 3THUX THIIOB.

8. CrocoObl HarpeBaHWs M OXJAXACHHUS. PereHepaTwMBHBIN M pEKyNEpaTHBHBIN TEIJIOOOMEH.

CmecurenbHble TEII000MEHHUKU. BpIOOp U cpaBHEHKE TEIIIOOOMEHHOM anmnaparypsbl.

9. Bemapuanue. O6mue cBenenus. CriocoObl BEITApUBAHUA. YCTPOHCTBO BHIIAPHBIX aIapaToB
cO cBOOOIHOI LUpKymsuei. JJocTonHCTBAa M HEJOCTATKU BBIMAPHBIX alllapaToB CO CBOOOTHOM

LUAPKYISILUEH.

10. Belmapsble ammaparbl ¢ €CTECTBEHHOW IMpKyasuued. OOmue cBeneHusa. YCTPOWCTBO
BBIIIAPHBIX ~ aIlllapaToOB C €CTECTBEHHOM LHPKyIsAnuen. JlOCTOMHCTBA W HEJOCTAaTKHU.

[Ipumenenue.

11. BLIHapHBIe aIrraparsl € HpHHYHHTeHLHOﬁ HHpKy.]'IHLIHeﬁ H IVICHOYHBIC BBLIIIAPHBIC aIlllapaThI.

I[OCTOI/IHCTB& N HEAOCTATKH 3THUX TUIIOB aIlllaparoB. MHOFOKOpHy0HBI€ BBIITAPHBIC YCTAHOBKH.

12. VYerpoiicTBO HacamouHbIX U 0apOOTaXHBIX abcopOepoB. PacmbuiuBaromniye abcopOepshl.
CpaBHeHHe UM BBIOOp mepedyHcieHHbIX abcopbepoB. JlecopOims. Cxembl aOCOPOLIMOHHBIX

YCTaHOBOK.

13. Bwibop oxctparenta. JuddepeHmnmanbHo-KOHTAKTHBIE SKCTPAaKTOphl. JlocTOMHCTBA U
HEJOCTAaTKU HDTOr0 THIMA OKCTPAKTOPOB IO CPAaBHEHHIO C JpyruMu TuUnamu. Cxembl

9KCTPAKIIUOHHBIX YCTAHOBOK. CpaBHeHI/Ie 151 BBI60p.

14. Ancop6uus. OOmme cBeneHHs. YCTpOHCTBO ajacopOepoB. Cxembl aIcOpOLMOHHBIX

nporieccoB. CpaBHEHHE U BEIOOP PA3TMYHBIX THIOB ancopOepoB. JlecopOrusi.

15. JIBmkeHue XKUAKOCTEN M Ta3oB 4epe3 3€pHUCTBIA marepuai. l[IceBnookuxKeHue TBEPIOTrO
3EPHUCTOrO Marepuana. ['uapaBiuka «KUIAIIEro cios». [IpumMeHeHue NCeBI00KUKEHHOTO

COCTOsIHMS. Anmaparypa.

16. TIpocras neperonka. OTIn4yusl NPOCTON MEPEeroHkU oT pekrudukanuu. CrenuanbHbIe BUIbI

neperonku (oomue npeacrasinenus). [leperonka ¢ mapom (moapoOHO).
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17. CnennanbHble BHIIBI TIEPETOHKHU (OOIIME TPEACTaBICHUS). DKCTPAKTHBHAS W a3€0TPOITHAS
neperonkn (moapoOHo). [IpuMeHeHWe STUX BHIOB TEPEroHKH. MOJEKYIspHas IeperoHKa

(opoOHO).

18 Pexktudukanus. OOmme cBeneHus. OCHOBHBIC CBOMCTBA JKHAKOCTEH W WX IapoOB.

[Tepuonnueckas pekrudukanus (moapooHo). YCTpOUCTBO peKTU(PHUKAIIMOHHBIX allaparoB.

19. Pexktudukamus. Omiuuns peKTU(UKAIUK OT NMPOCTOW mNeperoHKd. (OCHOBHBIE CBOWMCTBA
XKHUIKOcTe u ux mapoB. HenpepoiBHas pektudukanus (moxpobuo). Ee ommums ot

nepuoanyeckon pekTudukanui. CxemMbl peKTU(PHUKAIIMOHHBIX YCTaHOBOK.

20. TIpowmsBoacTBO cepHUCTOro rasza. Buubl cepocoaepskamiero cbipbs. Ileun mist oGxura
Cynb(UIHBIX PYyH, JIEMEHTapHOW cephl. lleun C TCEBIOOKMKEHHBIM CJIOEM, IJIsi OOXKHra
KPYITHOKYCKOBOTO M TIBUICBHJHOTO KoyuenaHa. lMcrmonb3oBaHWe OTXOASIIMX Ta30B IBETHOU
METAJUTyprUi ¥ TEIUIOBBIX DJJEKTPOCTAHUMU, Cepbl M CEpPOBOJOpOJA IpH MepepaboTke

CEPHUCTHIX HeTeH.

21. Ou3NKO-XMMUYECKHE OCHOBBI M CXEMbl KOHTAaKTHOTO CIOCO0a MPOM3BOACTBA CEPHOMU
KHCJIOTBI, PAaBHOBECHbIE M KHHETHYECKHE YCJIOBHUS IMpollecca, Karamuzaropbl. [lytu

I/IHTeHCI/I(bI/IKaI_[I/II/I CCPHOKHUCIIOTHOI'O IIPOU3BOZCTBA. HpI/IMeHeHI/IC KHUCJIOpOZa U 1aBJICHUS.

22. Texnomorusa cBs3aHHoro azora. CuHTe3 ammuaka. CnocoObl IMOJIy4YCHU A aSOTOBOHOPOﬂHOﬁ
cMmecHn. OducTKa Ta3oB. KaTanmaTopH CHHTE3a aMMHaka. TexHojorudeckas cxXxema CHHTEe3a

aMMUaKa Ipu CpCaHEM IaBJICHUU.

23. Ilpou3BoAcTBO a30THOM KuCHOTHL. OKHCIIEHHE aMMHaka W OKHCIOB a3ora. Ddusuko-
XMMHUYECKHE OCHOBBI TEXHOJIOTMYECKOTO IIpollecca OKHUCIEeHHs ammuaka. llpumeHenue
KHCJIOpoza, AaBieHusi. OCOOEHHOCTH MPoIlecca KOHIIEHTPUPOBAHUS a30THOM KUCIOTHL. Obnactu

MMPUMCHCHUSA KUCJIOTHI.

24, HpOI/ISBOI[CTBO HUTpaTa aMMOHUA. DU3HNKO-XUMHYECKHUE yciloBuA mpouecca. Hcnons3oBaHue
TCIJIa pCaKIHu. TexHomoruyeckas cxema. MeToabl YIy4IICHHUA (I)I/I3I/ILIGCKI/IX CBOMCTB HUTpara

aMMOHMNSL.

25. MuHepanbHble COIM B CEIbCKOM Xo03dWcTBe. MuHepanbHble YIOOpeHHS U HUX
kinaccupukanusa. IlponsBoacTBO KanuiHbIX cosedl. DIOTalMOHHBIE MPOLECCHI, Talyprus.

HpOI/ISBO,Z[CTBO XJIOPUCTOI'O KaJInud U3 CUJIbBUHUTA.

26. IlpousBonctBo dochopHbx ynoOpeHuit. Buasl u rmaBHbIle MecTOpoXaeHUs (ocdaTHOTo

ceIpbsi. KucnotHble mponeccsl nepepadotku pochaTHoro chipbs. VX CylIHOCTh U MEPCIIEKTUBHI.



[MpousBoactBo  mpoctoro  cymepdochara.  DHU3MKO-XUMHUECKHE  OCHOBBI  IpoIecca.

TexHoNOrMYecKasi cxema Mpor3BOACTBA MPOCTOTOo cynepdocdara.

27. TlpomsBoxcTBo JBOWHOrO cyneppocdara. DHUMKO-XUMHUECKHE OCHOBBI IpoIiecca

MIPOM3BOACTBA JBOMHOrO cynepdocdara. TexHonornyeckas cxema npon3BOJICTBA.

28. TIpou3BOACTBO SKCTPaKIMOHHONW (HochHOpHON KHCIOThL. DHU3NKO-XUMHUYECKHE OCHOBBI
nporecca MPOM3BOACTBA SKCTPAKIMOHHON (ochopHON KucioThl. TexHomormueckas cxema

npoun3BoAcTBa. OcCOOEHHOCTH MOTyYeHHsI KOHLIEHTPUPOBAHHOM (poChOpHON KUCIIOTHI.

29. Tepmuueckue MeTombl mepepaboTKu (GochaTHOTO ChIPbA. YCTPOMCTBO 3SJICKTPOIEYCH.
OnexTporepMuyeckoe noinydeHue pocdopa. GuU3nKo-xMMHUECKHE OCHOBBI ITpoliecca MOMydeHus
docdopa u3 npuponueix pocdaros. [lepepadborka dhochopa B Gocdoprbie u omudochopHbie

kucnothl. [Ipon3BoacTBo docdara aMMOHUS, HUITPOAMMO(DOCOB 1 HUTPOAMMO(DOCKH.

30. DneKkTpOoXMMHYECKHE TPOU3BOJACTBA. TE€OPETHUUYECKHE OCHOBBI JJIEKTPONIN3a COJEBBIX
pacTBOpOB W paciuiaBoB. [Ipom3BoacTBO Xjopa, BOIOpOJIa M €IKOro Harpa AuadparMeHHBIM

MeToa0M. PU3UKO-XUMUYECKHUE OCHOBBI AJIEKTPOJIN3a PACTBOPOB XJIOPUCTOTO HATPHUSL.

31. Ponb Hedtu B sHEpreTHUecKkoM OanaHce cTpaHbl. 3amacel HeTH. Mectopokaenus. CocraB u
cBoiictBa HedTel. IlonmroroBka HedTu K mepepadborke. dusmyeckue CrocoObl MepepadOTKH
HepTu. [lpsmas armocdepHo-BakyyMHass meperoHka HedTu. I[IpomayKThl TEpEroHKHM W HX

CBOWCTBA.

32. Tepmuueckue crnocoObl nepepabotku Hedptu. TepMuueckuid KpeKMHI He(TENpOAYKTOB.
Mexanu3M KpekuHra. TexHoJaoruueckas cxema TEpMUYECKOro KpekuHra. [IpogykTel KpekuHra u

ux cBoiictia. [Tuponus HegTenpoaykToB. YcinoBus nupoiusa. [IpomyKTel.

33. Xumuueckue cnocodsl nepepaboTku HeQpTenpoaykToB. Karanutnueckuil kpekuHr. Ousuko-
XUMHYECKHE  OCHOBBI  mpouecca. Karammsaropel.  YcenoBuss — KpekuHra.  IIpogykrsr
KaTAINTUYECKOTO KpEKMHra M uX cBoiicTBa. [lomydeHne BBICOKOOKTAHOBBIX TOIUIUB U
YIIIEBOAOPOIHOTO CBIPhsS ISl HepTexuMuueckoi mpomsliieHHOCTH. [Iponeccsl pudopmuHra.

[TnardopmuHr.

34. CocraB u cBoiicTBa apeBecHHbl. CIOcoObI epepaboTKH ApeBeCUHbl. [ MApoIn3 ApeBEeCHHBI.
[Tponyktsl ruaponusa. Ceipbe. [loaroroBka apeBecHHbI K MepepaboTKe. YCIOBHS TMIPOJIN3a

APCBCCUHEIL. I/ICHOHB3yCMLIC armaparsl. OKONOTHYECCKUE HpO6HCMBI.

35. CocraB u cBoiicTBa JpeBecuHbl. I[IpomsBoacTtBo 1emtono3bl. Coipbe. [loaroroBka

IpeBecuHbI K riepepadoTke. CynbhaTHbI U CyTbOUTHBINA CITOCOOBI TTOTYICHHS TIEJUTIONO03BI.
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BapquLIe KHCJIOTBI. YCIOBHUS Bapku ApeBecuHbl. CriocoOnl [OBBIIIEHUS Ka4Y€CTBA IEJLIIOIO3EL.

Hp06J'IeMBI nepepaﬁorm OTXOZIOB IPOM3BOACTBA LIEJLTIOI03b]

36. TeXHONOrMS NPOM3BOJCTBA  AIIOMHHMS. DU3MKO-XUMHYECKHE  OCHOBBI nporecca.
XapaKTepUCTUKH H MOATOTOBKA CBIpbsl. TexHomormueckue cxemsl mpou3BoacTBa. CIOCOGHI
BOCCTaHOBJIEHHS AIIOMHUHHS HX JIOCTOMHCTBA M Heznocrarku. [Ipo6nemsr nepepa6oTku otxonon
TIpOU3BOCTBA amoMuHKs. CrocoGhl padhHHHPOBAHKS ATIOMHAHHUS (smekTpoxumMHUYECKHE, MeTOx

30HHOY IIJIABKH, HCIIOJIB30BAHHE Cy0rajioreHu/10B).

Pa3paGorunkn:

/{/[V = KaH/I. XMM. HayK, JIOLEHT A.B. Kamepckuit

/

%_F‘/ KaHJI. XMM. HayK,  JIOLEHT B.H. Baxenos

<

IlporpamMma cocraBnena B coorBercTBUM ¢ TpeboBanusiMu DPI'OC BO wu ¢ yUETOM
pexomenanuit I100I1 no nanpasienuio u npodumo noarorosku 04.03.01 — «Xumusy.

Ilporpamma paccmorpena Ha 3acenanuu Kapepr! obmel u HeopraHUYeckoi XHMUK
«13» mas 2021 ., mpotokon Ne 6. ‘

3aB. kaenpoit /—’\» /A. 10. Capponos/

7 S
Hacmoswas  npozpamma, ne mooicem (25377713 eoﬂspoua'ee()eua HU 6 Kakou ¢hopme 6Ge3
N
Npedsapumenvro20 nUCLMenH020 Ppaspewenus kagedpuwi-paspabomuuxa npozpammer.
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