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Pabouas nporpamma coctaBieHa Ha OCHOBaHUM TPeOOBaHUM:

denepaqbHOrO rocyaapCcTBEHHOro 00pa3oBaTeNIbHOrO  CTaHaapTa
BbICLIEro oOpa3oBaHus — OaKajaBpHar 110 HANpaBIEHHIO MOATOTOBKU
18.03.01 «Xumuyeckasi TEXHOJOTUS», YTBEPKAECHHBIH IpUKa3aMu
MuHucTepcTBA  HAayKW M BbiclIero oOpa3oBaHus Poccuiickon
®enepannn No 922 or 7 asrycra 2020 r. W npukasza 00 M3MEHEHHH
desepanbHOro  rocyIapcTBEHHOrO  00pa3oBaTelbHOroO  CTanaapTa
BhIcLIero oopazoBanusi Ne 83 ot 8 hespans 2021 r.

yyeGHOro  MjaHa, YTBEPKIEHHOro ydeHbM cosetom  bITY
um. B.I'. lllyxosa B 2021 roxy.

CocTaBuTelIb (COCTABUTEN): KaH. TEXH. HAYK, JOLEHT (_ M.A. NBnesa)

Pabouas nporpamma o0cyskjieHa Ha 3acenannu kapeapsl TCK

«17» mast 2021 r., nporokoa Ne 9

3aBeayrouui kadeapoi: KaH1. TeXH.HayK, J1I0LEH : (doporanos B.A.)

« 15 » mas 2021 r., nporokoa Ne 9

Hp@ﬂCeﬂaTeﬂb KaHA.TCXH.HAaYK, JOUCHT

PaGouast nporpamma o100peHa Metoquueckoit komucenein XTH

(JI.A.TTopokKHIOK)




1. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS 110 JUCHUIIJIMHE

Kareropus

(rpymma)
KOMITIETEHIIUU

Kon u
HanuMeHOBaHUE
KOMIICTCHIINH

Kon n
HanMMEHOBaHHE
WHJINKATOpa
JIOCTHKECHHUS
KOMIIETeHIIUHU

HanmenoBanue nmokasareisa
OLICHUBAHUS pe3yJibTara
OOyYEHHSI IO JUCITUTUTHHE

HNuxenepHas u
TEXHOJIOTHYECKa
s IOATOTOBKA

OIIK-4. Cniocoben
obecrieunBaTh
MPOBEACHUE
TEXHOJIOTUYCCKOTO
npotiiecca,
HCII0JIL30BATh
TEXHUYECKHE
cpencTBa s
KOHTPOJIS
rnapameTpoB
TEXHOJIOTMYECKOTO
npo1ecca, CBOMCTB
CBIPBSI U TOTOBOI
MPOIYKIINH,
OCYUIECTBIISATH
H3MEHEHHE
napaMeTpoB
TEXHOJIOTHYCCKOTO
rpoiiecca npu
N3MEHEHHHU CBOMCTB
CBIPbSL.

OIIK-4.4. Ucnonb3yer
OCHOBHBIE METO/TBI
o0orareHus CHIPhEBBIX
MaTepHaioB
XUMHYECKON
MIPOMBIIIIICHHOCTH,
CPaBHHMBACT THIIbI
XHMHKO-
TEXHOJOTUYECKUX
MPOLIECCOB U
COTJIACOBBIBACT
napameTpbl XUMHUKO-
TEXHOJIOTUYECKOTO
nporecca ¢
XapaKTEePUCTHKAMU
CBIPBS M IPOIYKTA.

3HATH: OCHOBHBIC MTPHHIIUIIBI
OpTraHU3aIH XUMUIECKOTO
IIPOM3BOJICTBA, €T0
HepapXU4eCKON CTPYKTYpBHI,
KOMITOHEHTBI XUMUYIECKOU
TEXHOJIOTHH, KPUTEPHUH BEIOOpA
CBIPbsI, 0OIIIHE 3aKOHOMEPHOCTH
XUMHYECKHUX MPOIIECCOB U
METOJIbI OLIEHKU UX
3(PEeKTUBHOCTH, OCHOBBI TEOPUH
XUMHUYECKHX PEaKTOPOB,
MPUHLIUIIBI COCTaBJICHUS
MaTepUaIbHBIX U TEIIOBBIX
0aJIaHCOB;

YMeThb: pacCUUTBIBATH
TEXHOJIOTHYECKHE KPUTEPUN
3P PEKTHBHOCTA XUMHUKO-
TEXHOJIOTHYECKOT0 Mpoliecca,
BBIOMpATh PALIMOHAIBHYIO CXEMY
HPOU3BOCTBA 33/1aHHOTO
NPOJIyKTa; BEIOUpATh U
000CHOBBIBATh CHIPHEBYIO 0a3y
MPOU3BOJICTBA C YUETOM
TEXHOJIOTHYECKHUX U
SKOHOMHYECKHX KPUTEPUEB
OTIPEICNIUTH MapaMeTPhl
HaWTy4Ilel OpraHu3aiu
nporiecca;

Baagerb: MeToIaMH aHaInu3a

3¢ (HEKTUBHOCTH PaOOTHI
XUMUYECKUX TTPOU3BOJICTB;
METOJIaMH pacueTa v aHaIu3a
MPOLECCOB B XUMUYECKOM
pEaKTOpe; METOJaMH YIIPABJIECHUS
XAMUKO-TEXHOJOTHYECKUX
CHCTEM M METOJaMHU
peryMpoBaHus XUMHUKO-
TEXHOJOTHYECKUX MPOIECCOB.




OIIK-5. Cnocoben
CTICPUMCHTAJIbHBIC

Hayunsie

[CIIBITAHUS 110
UCCIJIEIOBaHUS U

K€, IPOBOJIUTH
pa3paboTku

MEpEHHS C YIETOM
K1 0€30MacHOCTH,
[HTEpIPETHPOBATH
b€ JaHHBIC

5.3. Bemomnnser
OCHOBHBIC XUMHYECKHE
ormeparuu, paboTaet Ha
AHAJIUTHYECKUX
npubopax u
yCTaHOBKaAX,
OCYIIECTBIISICT
AKCIIEPUMEHTAIIbHbIE
HCCICIOBAHUS 110
3aJIaHHOM METOJIUKE,
aHAIU3UPYET
MOJTyYEHHBIE
pe3yIbTaThI OMBITA.

3HATL: METOOJIOTHIO
HCCIICA0BAHUS B3aUMOICHCTBUS
MPOLIECCOB XUMUUYECKHUX
IIPEBPALLECHUN U ABJICHUI
MepeHoca Ha BCeX MacIITaOHbIX
YPOBHSIX, METO/bI U CPEACTBA
JUArHOCTUKU U KOHTPOJIS
OCHOBHBIX T€XHOJIOTHYECKUX
napameTpoB; MpaBUIIA 110
TEXHHKE 0€30MMacHOCTH;

YMeTh: aHAIM3UPOBaTh
pe3yJIbTaThl SKCTIEPUMEHTA,
MIPOU3BOANTH UX 00PabOTKY,
NPEACTaBIATH PE3yJIbTAThI
JKCIIEpUMEHTA B BUJIE
0000IIAIOIINX BEIBOIOB;

Baagern: MmeToauKaMu
AKCIEPUMEHTAILHOTO
WCCIIEJIOBAHUSL M3Y4YaeMbIX
MIPOIIECCOB, HABBIKAMU PAOOTHI HA
HKCIEPUMEHTAIILHBIX YCTaHOBKaX

2. MECTO INCHUIIVIMHBI B CTPYKTYPE
OBPA3OBATEJIBHOMN INPOT'PAMMBI

2.1. Komnerenmusa OIIK-4

I[aHHaﬂ KOMIICTCHIIA (1)OpMI/IpyeTC$I CICAYIONIMMHA JUCHHUILTIMHAMMU.

Cragus HanMeHOBaHHS JUCIUATUIMHEI
1 Jucuunnunaa 1. DeKTpoTeXHUKA U TPOMBILIUICHHAS 3JIEKTPOHUKA
2 HucuuiuinHa 2. UHxkeHepHas rpaduka 1 OCHOBBI KOHCTPYKTOPCKOM TOKYMEHTALUU
3 Juctunnuna 3. [Iporieccs u anmapaTbl XMMUYECKOU TEXHOJIOTUH
4 Jucuumnuaa 4. O01Ias XuMudecKas TeXHOJIOTHS

2.2. Komnerennusa OIIK-5

I[aHHaSI KOMIICTCHII A (bOpMI/IpyCTCSI CICAYIOIMMHA JUCHHUITTIMHAMM.

Cranus HanMeHOBaHMS TUCITUIUTNHBI
1 Jucuurnnuna 1. [Iporeccsl u anmnapaTbl XMMUYECKOW TEXHOJIOTUH
2 Jucnumnuaa 2. O0mas XuMudecKas TeXHOJIOTHS
3 Jucuumnnuna 3. HayuHo — uccnenoBartenbckas pabora
4 Huctumnuna 4. KomnbrotrepHas 00paboTka JaHHBIX
5 Juctunnuaa S5 TexHosorudeckas (MpOeKTHO-TEXHOJIOTHYECKas IPAKTUKA




3. OFBEM JIUCIIAIIJIMHBI

OO11ast TPy1I0EMKOCTh TUCHUIUTMHBI COCTaBISET 9 3a4. equHuUIl, 324 4acos.
Jucuuninuza peannsyercs B paMKax IPAaKTUYECKOM MOArOTOBKHU:

dopma IPOMEKYTOYHOHN aTTECTalluU DK3aMEH
Buj yue6Hoi paboTsr’ Bcero CemectpNe4 | Cemectp Ne 5
4acoB
OO0mas TpyA0eMKOCTh JTUCIUTUTHHBI, 4ac 324 324
KonTakTHas padoTa (ayAuTOpHbIE 3aHATHSA), B T.U.: 18 18
JEKLIUU 6 2 6
nabopaTopHbIe 8 8
MPaKTUYECKHE 2 2
IpyNIOBbIE KOHCYJIBTAIIUK B TIEPUO]] TEOPETHUECKOTO 2 2
00yuYeHHUs U NPOMEXYTOUHOM aTTecTanun’
CamocTosiTe/ibHasi padoTa CTY/IeHTOB, BKJIIOYAs 306 40 266
HHAUBHAYAJTbHbIE U TPYNNOBbIE KOHCYJIbTAIINH, B
TOM YHCJIe:
KypcoBoii npoext - -
KypcoBas pabota - -
PacuetHo-rpaduueckoe 3agaHue
WNHnuBHayanbHOE TOMaLIHEE 3aJaHue 18 18
CamocrosiTenpHast paboTa Ha IOJATOTOBKY K 252 40 212
ayJIUTOPHBIM 3aHATUAM (JIEKIIMHU, IPAKTHUECKUE
3aHATHS, 1a00paTOPHBIC 3aHATHS)
DK3aMeH 36 36




4. COAEP) KAHUE JUCHUIIJIMHBI

4.1 HauMeHOBaHHUeE TeM, UX COepKaHne U 00beM

Kypc2 Cemectp 4

O0BeM Ha TeMaTUYECKUI
paszien mo BuaaM yueOHou
Harpy3KH, 4ac

No HaumenoBanue paznena -
/ ) 2 g x5
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1. Xumuueckasi TEXHOJIOTUs KAK NMpeaMeT U3yueHHust
XuMudeckas TCXHOJIOTUsA-HAYKa (0] XUMHUYCCKUX 0.5 10
HpoLeccax U crocodax mepepaboTKU CHIPbS B MPOMAYKTHI |
noTpebNieHusT MW CpPeACTBa  MPOU3BOJCTBA.  ITaIbl
pa3BUTHUS XHUM. TEXHOJOTHH, €€ pPOjJb B HAPOJHOM
xo3siictBe. OCHOBHBIE HANpAaBICHUS B PA3BUTUU XUM.
TeXHUKH U TexHonoruu. ColepkaHue U CTPYKTypa
JUCIUILIMHBI B XUMHKO-TEXHOJIOTHYECKOM 00pa30BaHMH.
2. XumHYecKoe MPpOU3BOJACTBO.
CtpykTypa, C€OCTaB M KOMIIOHEHTbl ~XHUMHYECKOIO 15 30
MMpOnU3BOACTBA. KauecTBeHHubIE nu KOJIMYECCTBCHHBIC ’
KpUTEPUU  ONEHKH  DPPEKTUBHOCTH  XHUMHUYECKOTO
MMPOU3BOACTBA: TEXHOJIOTNYCCKUC, TCXHHUYCCKHUC,
TEXHUKO-I)KOHOMUYECKUE ,OKCIUTyaTalluOHHbIE u
COOMAJIBHBIC ITIOKA3aTCJIN .
BCEI'O 2 40

JIBHOM pa6OTLI JUTA TIOATOTOBKU K JICKHUOHHBIM, ITPAKTUYCCKUM, J'Ia60paTOpHBIM 3aHATUAM



4.2 HaumeHOBaHUe TeM, HX Co/iepKaHue U 00beM

Kypc3 Cemectp 5

/o

HaumenoBanue paznena

(kpaTkoe coJiep>KaHue)

O0BeM Ha TeMaTHYECKUI
paszien mo BuaaM yueOHou

HarpysKH, 4ac

Jlexkun

IIpakTuueckue
3aHATHS

JIaGopaTopHbie
paboTHI

CamocTosTenbpHas

pabora Ha
MOATOTOBKY K
Ay AUTOPHBIM

2AUATIA GV\/I6

1. CoipbeBas v SJHepreTuyeckas 6a3bl XMMHYECKOH NPOMb

IIJICHHOCTH

. CpIpbe, MOMYyIPOIYKT, 1EJIEBOM U MOOOYHBIN MTPOITYKTHI,
orxonbl.  Krnaccudpukamms ~ XUMHYECKOTO  CBIPBSL.
PanrioHanbHOE UCIHOJIB30BAHUE CHIPhS B XUMHYECKOU
MPOMBILIIIEHHOCTH.

OCHOBHBIE METO/ABI U CIOCOOBI TMOATOTOBKH TBEPIOTO
XUMHYECKOTO CBIPhS: HW3MENbYCHHE, KiIaccuuKaIus,
o0e3BoKMBaHWE, oOoramieHrue U Ap. TUIBI arperaTtoB s
UX  OCYUIECTBIICHHUS, TEXHOJOTHYECKHE CXEMbl W
MoKa3aTesHy.

Bona - kak xumudeckoe  cblpbe.  McTOYHUKH
BonocHaOxeHusa. [lokasarenn kadectBa BOnbl. CIIOCOOBI
NPOMBIIUIEHHOH  BOAONOATOTOBKHU.  BomocHaOxeHue
XUMHUYecKuX npeanpusatuil. Knaccudukanus cTouHbIX BOA
XUMHUYECKOU MPOMBIILJIEHHOCTH. DKOJIOTUYECKUE
npoOJeMbl  HCIOJIb30BaHUSI  BOABI B XUMHUYECKUX
TEXHOJIOTUSIX.

Hcnonb3oBaHue BO3MyXa B XUMHUYECKOM CHHTE3E.
DKONIOTHYeCcKue NpoOJIeMbl BBIOPOCOB B aTmocdepy.
VcTOYHUKM DSHEPruu, HUCHOJIb3yeMble B XHMHUYECKHX
TexHonorusx. Kinaccudukanus 3HEpropecypcoB, MyTH U
Croco0bl WX paIlMOHAJIBHOTO HCHOJb30BaHUsA. HoBbie
BUJIbI SHEPTUHU B XUMUYECKOU TEXHOJIOTHH.

3nauenne BOP B panuoHanbHOM — HMCHOJB30BAHUH
sneprun. Knaccudpukanus BOP.

1,5

1

N

32

2. X¥MMHKO-TeXHOJOTHYeCKHe NMPOLECChI

Knaccuduxamus XTIl mo kommiekcy NPU3HAKOB:
XUMUYECKHE TMpPHU3HAKK (BUA XUMHUYECKHX pEaKLUi,
TEPMOJUHAMUYECKHE XapaKTEpUCTHK, CXEMBI
IpeBpaLLEHUN); ¢dazoBbie MIpU3HAKH (ducino
B3aUMOJICUCTBYIOIUX (Da3 U UX arperaTHOE COCTOSTHUE),
npu3Haku cramnuoHapHoctu mpoueccoB. Cramunm XTTI,
TEXHOJIOTMYECKHE PEKHUM, IapaMeTpbl  IMPOLECCOB.
JImmutupyronme cTajuu, i y3noHHAS u
KHHeTHn4ecKasi oobiactu nporekanus X1, myTu u cnocoOsl
unteHcupukanuu XII. TexHomormyeckue KpuTepuu
sbdextuBHOocTH XTII: cTemeHp mMpeBpalleHHs], BBIXOJ

2,5

0,5

66

JIBHOM pa6OTLI JUTA TIOATOTOBKU K JICKHUOHHBIM, ITPAKTUYCCKUM, J'Ia60paTOpHBIM 3aHATUAM



IIPOJIyKTa, CEJIEKTUBHOCTb, CKOPOCTb PEAaKUHH U UX
B3aMMOCBS3b.

O6parumbie (paBHoBecubie) — XTII. PaBHOBeCHE
XMMHMUYECKUX pEaKUUil. 3aKOHbI CMELICHHs PaBHOBECHUS.
[Ipunnun  Jle-lllatense, Kak OCHOBa  yIpaBJICHUS
paBHOBecHbIMM  XTII. TepMoauHaMHuuecKuil aHaIM3.
KoHncranra paBHOBECUS — KOJIMYECTBEHHAS
XapakTepucTuka pasHoBecus. CIBHUT paBHOBECHS IIOJ
BO3JICHCTBUEM OCHOBHBIX TE€XHOJOTMYECKUX ITapaMETPOB
XTII: TEMIEPATYpbl,  JABJIEHUsA,  KOHLEHTPALUU
pearupyromux BEIIECTB. PaBHOBeCHBIN COCTaB
pearupyromiei cmecu. KoHcranta paBHOBecus U
PaBHOBECHAs CTEIIEHb IIPEBPALLCHUS

['omorennsle mpomeccbl M MX MECTO B XUMHYECKOM
MPOU3BOJCTBE. MoienbHbIE 00paTUMbIE U HEOOpaTHUMBbIC
peakLUny, OCHOBHBIE 3aBUCHUMOCTH W  KOHCTAHTHI
TOMOTEHHBIX IporeccoB. IIpakTnyeckoe ucnoap30BaHUE
3aKOHOMEPHOCTEN B ynpaBiieHUU roMoreHHbiMu X TT1.
I'eTreporenHsle mpomeccsl U UX MECTO B XHMHYECKOM
npousBoacTBe. Da3zoBbIi  COCTaB B I'€TEPOTEHHBIX
(nekaranutuuecknux) XTII. Ilpumepbl reTeporeHHbIX
XTII. Cramgun rereporenHoro XTII. Jlmmutupyromas
cragus rereporenHoro XTII u ee onpenenenue. O6mactu
nporekanuss  rereporeHHslx  XTII.  I'ereporennbie
IIPOLIECCHI B CUCTEME «Ia3-TBEPIOELY.

Ponp m MecTO KaraJUTHYECKHX  IPOLECCOB B
XUMHYECKOM IIPOU3BOJICTBE. Karanutnueckne
Ipolecchl, WX Kiaccupukanus. 3HaueHHe U 00JacTu
IIPUMEHEHUS IIPOMBILIIEHHOT O KaTajansa.
TexHonornueckas XapaKTEpUCTHKA TBEPIBIX
katanmzatopoB.  CymHocTh — KaTanuza.  MexaHu3m
JICUCTBUS KaTanu3aropa. l'eTeporeHHbli Kartaiu3 Ha
TBEPJIOM IIOPUCTOM KaTaau3aTope.

Hurtencudukanus XTI, kak ocHOBHas 3a7aya, CTOSIIAs
nepes  XUMHUYECKOM  HMPOMBIIUIEHHOCTBIO. IIytn
UHTCHCU(PHUKAIIUU XII: Hcnonb3oBanue HOBBIX
TEXHOJIOTHYECKAX  NPOIECCOB,  KaTamu3,  (PHU3HKO-
XUMHUYECKHE (aKTOpbl YCKOPEHHs peaklHid, co3aaHue
AHeprocOeperaromx u JKOJIOTUYECKH YHUCTBIX
TE€XHOJIOTMYECKHUX MPOLIECCOB.

XUMHYECKHE PEAKTOPHI.

Knaccugukaus XMMUYECKHX PEaKTOPOB M PEXHMOB HUX
pabotel. TpeboBaHMS K XHMUYECKUM peakTopaM, Kak
ocHoBHoMy  ammapary XTC  (oOecneuenune U
NoJ/Iep’)KaHue HEOOXOAMMBIX IapaMETPOB IPOLECCOB,
JOCTHKEHHUE BBICOKMX TEXHOJOTMYECKHX XaPaKTEPUCTHUK
IPOAYKTOB, OOECIIeUeHNnEe YCTOMYMBOCTU M CTAOMIIBHOCTH
pekuMa, MUHUMAJbHBIX 3aTpaT u T.1.). 3oTepmuueckuit
U HEU30TEPMHUECKMH TpPOLECChl B  XHMUYECKOM
peakTope. Peakrtop wuneanpHOro cmemeHus. Peaktop
UJEaNbHOrO BbITeCHEHHUs. PacueTHele ypaBHeHus PUB n
PUC c yderoM NpoOTEKalOUIMX B HUX KHUHETHYECKUX

39




MOJEJIEH XUMUYECKUX PEAKLIAN.
CpaBuenue »sddexrusnoctu PUC u PHUB. Kackaz
PEaKTOPOB HICATFHOTO CMEIICHHS.

4. Xumuko-TexHogornueckue cucrembl (XTC)

XuUMHYeCcKOe MIPOU3BOJICTBO KaK XUMHKO-
TexHosornueckass cucrema. Cucremubii anamuz XTC.
CocraB, cTpykTypa u sneMeHThl cBsizu XTC. Moaenu
XTC. Marepuaneublii u TemaoBoil O6amancel XTC, kak
merton onpeaenenus dpdexkruBaocTr XTC.

0,51 0,5 2 37

5.Xumnueckne npoussoacrea(XTII)

TexHonorus cBA3aHHOro a3ora. [lomydeHue cuHTe3-rasza 05
W3 TBEPIOTO M Ta3000pa3Horo tormea. CHHTE3 aMMHaKa. |
Cepnas kucioTa B HapoaHOM xo3siicTBe Poccuu. Coipbe,
criocoObl  ero moarotoBku. Ilomyuenune SO2, SOs,
JanbHenas TEXHOJIOTYeCKast nepepadoTKa.
CrpykTypHas cxema npousBoacTtBa H2SO4 u3 komuenana.
Hedts. Ilepuunas nepepabotka HepTH. CpaBHUTEIbHAS
OLICHKa MPOLECCOB TEPMUYECKOIO M KaTATUTHYECKOTO
KpEKHUHTA.

3aKTIOYNTENBHBIM  0030p MO HOBBIM  XHUMHKO-
TEXHOJIOTMYECKUM  TIpolleccaM,  HCHOJb3YyeMbIM B
XUMUYECKON TPOMBIIUIEHHOCTH.

Yrunmuzanus U 00€3BpPEKMBAHUE OTXOIOB XUMHUYECKUX
IIPOU3BOJCTB.

BCEI'O 4 2 8 212




4.2. CoaepxaHue NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHI

No HaumenoBanue TeMa npakTUIECKOTO K-Bo wacoB C
aMOCTOSITEIIbHAS
/T | pasziena AUCIHUILTAHBI (ceMuHapCKOTO) 3aHATH paGoTa Ha
MOJITOTOBKY K
ayIUTOPHBIM
3aHATUAM
cemecTp Ne 5
1. | Xumuueckoe 1. ITpoMbInIeHHAS 0,5 1
MIPOU3BOICTBO. BOJIONIOATOTOBKA POPMBI
CrIpbeBas u BBIPKEHUS U1 KOHTPOJIb
sHepreTuyeckas 6aszpr | PE3YJIBTATOB XUMHUYCCKUX
XUMHUYECKOU aHaJIN30B
IIPOMBIILTEHHOCTH. 2. PacueTsl cocTaBa ChIpbs U 0,5 1
METO/JIbI €r0 00oTaIeHUsI.
Pacxonnbie k03 punmeHTHI
2. | Xumuko- 1. TexHonoruueckue 0,5 1
TEXHOJIOTHUCCKHUE kputepuu 3G HEKTUBHOCTH
TIPOLIECCHI XUMHUKO-TEXHOJIOTUYECKUX
npoiieccoB. Pacuer coctaBa
PEaKIIMOHHBIX CMeCeH.
3 | XuMHKoO- 1. MaTepuanbHblii 1 0,5 1
TEXHOJIOTHYECKHUE TEIIOBOM OajaHChl XMMUKO-
CUCTEMBI TEXHOJOTHYECKHUX CUCTEM.
NTOI'O: 2 4
4.3. Conep:kanue J1alOpaTOPHbIX 3aHATHH
Ne HanmenoBanue Tema nabopaTopHOro 3aHATUS K-Bo | CamocTositenpHas
n/m | pasaena JUCHMILTUHBI 4acoB pabota Ha
MOJITOTOBKY K
ay TMTOPHBIM
3AHATHAM®
cemectp Ne 4
1. | Xumuueckoe 1. UccnenoBanue GuioTanuu pyaHbeIX | 2 2
MIPOU3BOJICTBO. MUHEPAJIOB.
CoipbeBas u 2. YMAryeHue BOILL. 2 2
SHepreTHUYeckast 0asbl
XUMHUYECKOU
MPOMBIIIJICHHOCTH




4. | Xumuko- 1. [lony4yenue eaxoil menoun Merono, 2 2
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4.4. Conep:kaHue KypcoBoil padoThl
He npenycMmoTpeHo y4eOHbBIM MiIaHOM

4.5. Conep:kanue pacueTHO-rpaguuecKoro 3ajanms,
HHINBUAYAJTbHBIX TOMAIIHUX 3aJaHUI’

PacuerHo-rpadmyeckoe 3amanue BBHIOTHIETCS Ha TeMy «PacdeT marepuaibHOTO M TEIIOBOTO
OamaHca XMMHKO-TEXHOJIOTUYECKUX CUCTEM», IETAIbHOE H3YyYEHHE KOTOPBIX IMPETLyCMOTPEHO IpH
u3NI0KeHun Kypca. [losicHUTeNnbHas 3amucKa COACPKUT pas3zieibl: BBEICHHE, KPAaTKOE OMHMCAaHHE
CBIPDbEBBIX MAaTEpUAIIOB M METOAOB HX oOOOrameHus,  OINUCAHUE TEXHOJIOIMYECKOH CXEMBI
MPOM3BOICTBA C YKa3aHUEM CTEXHOMETPUUYECKHUX YPaBHEHHIA, JISKAIIUX B OCHOBE MOTYUYEHUS 11€TI€BBIX
¥ TOOOYHBIX MIPOTYKTOB MPOU3BOJICTBA, PACUETH MATEPHAIBHOTO U TEIIOBOTO OaaHca.

KaxmoMmy CTyneHTy BBIOAeTCS WHAWBUAYAIbHOE 3a/laHHe JUIsl BBIONHEHUS PacUeTHO-
rpadU9ecKoro 3aaaHusl.
HexoToprblie TeMbl pacueTHO-TpaguYecKUX 3aJaHMI

1. CocraButh MaTepuanbHbI OajJaHC MPOU3BOJACTBA YKCYCHOM KHCIOTHI OKHCJIEHHEM
aleTalbaeruaa KUCIOpOIOM BO3AyXa U PACCUUTATh TEXHOJIOTHUECKHE MOKa3aTeau MPOU3BOACTBA.
[Ipouecc okucneHus aneragbAeruaa B YKCYCHYIO KHCIOTY OCYLIECTBIISIETCS B alapaTe KOJIOHHOTO
tuna npu temmneparype 70-75 °C B npUCYTCTBUHM COJIEM UM METAUIOB IIEPEMEHHOW BaJEHTHOCTH,
IIPYU 3TOM MPOTEKAIOT CIEAYIOLIUE PEaKIINU:

CH3CHO+0,50.=CH3COOH

3CH3CHO+30,=HCOOH+CH3COOH~+H20+CO2

2CH3CHO+502=4H20+4CO2

[Tpon3BOUTENHHOCTh YCTAHOBKY IO JIESTHON YKCYCHOM Kuciore 96,9 %-Hoil KOHLIEHTpaluu
— 1500 xr/4. CocTaB UCXOJHOTO areTanpaeruaa: aneranpaerun —99 %, ykcycnas kucnota — 0,5 %,
Boga —0,5 %. CocTtaB peakIIMOHHOW MaccChl: YKCycHasi kuciota — 94 %, aunerampaerun — 2 %,
MypaBbHHasg kuciora — 1 %, Boga — 3 %. M30bITOK BO3ayXa MO OTHOUICHHUIO K U3PACXOJA0BAHHOMY
no peakusm — 1,3.

2. CocTaBuTh ypaBHEHHUsS MaTepuaibHOro OamaHca st XTC KOHBEPCHH METaHa BOJISHBIM
MapOM C LEJbI0 MOMYUYECHHs] CTEXMOMETPUUYECKON a30THO-BOJOPOAHON CMECH JUIsl CUHTE3a aMMHUaKa
(puc.). O6BbeM MeTaHa, MoaBaeMoro Ha kousepcuio V= 1000 M>, MOIbHOE COOTHOIIIEHNE METaHa U
BOJsiHOTO Tapa 1:3.




3. Onpenenuts pacxon Oyporo yrist (70 % mMaccoBbIX JoJiel yriepojia), BOJASHOTO mapa u
BO3/lyXa I nomydenus 1000 M> reHepaTOpHOro rasa, B cOCTaB KOTOPOTo BXOAAT, 06. %: CO — 40,
H> — 18 ;N2 — 42. [Ipomecc razudukanuy NpoTeKaeT MO PEAKIUSIM:

C+H.0=CO+H>

2C+02=2CO

4. PaccunTarh MaTepHalbHbIN OajdaHC MPOM3BOJCTBA IKCTPAKLMOHHON (POCHOPHOI KUCIOTHI
W3 amaTUTOBOTO KOHIEHTparta, coaepxaniero 39,4 % P20s, 52 % CaO u 3 % F. Hopma cepnoit
kucinotsl 100 % ot crexuomerpuyeckoit Ha CaO. Koadpdunment ussneyenus B P20s skcTpakrope
0,98, a koadpdunuent ormeiBku P20s npu punbTpanuu 0,98. KoHneHTpanus UCXOTHOW CepHOU
kucnotsl 76 %. Conepxkanune P20s B mpoaykunonnoii kucnore 32 %. B razosyto a3y Beinensiercs
20 % ¢TOopa OT comeprKamerocss B Chipbe. BiakHOCT TUIICa Ha KapycelbHOM (pUIBTpE B IMEpPBOU
30He — 45 %, BTOpOIi — 43 %, B Tpetheit — 40 %, B yueTBepTOi — 38 %. B mpouecce ¢puipTpanun Ha
1 T. amatuTroBOro KOHIEHTpaTa ucnapsercs 26,5 kr. Boasl. Pacuer Bectu Ha 1 T amaTUTOBOrO
KOHIIEHTpAaTa.

CaOnFm(P205)p+tnH2S04+4nH20=PH3PO4+mF++nCaSO4:2H20

5. CocraButh MatepuanbHblii OanaHc mpousBoacTBa NHi. Crenens npespamenus CaCNa
coctaBisieT 75 %, a crenens npepamenus B NHs 8,5 %. Pacder Bectn Ha mpousBoauTeNbHOCTE 70
T/CyTKH.

6. CocraButh MarepHaibHBI OalaHc mporecca razuukanmuu 1 T KOKca, WAYIIEH 110
peaKIusAM:

C+H20=CO+H2 — 131 xIx

CO + H20=CO2+H2 + 42 xJlx

B xoxce copepxkutcs 3 macc. % 307bHBIX TPUMECEH, MACCOBOE COOTHOIICHHE Map:Kokc=1,5,
CTEIeHb NpeBpalleHus yriepoaa B kokce — 0,98, Beixo MoHoOKcuaa yriepoaa — 0,9. Haiftu Taxoke
oO11ee KOJIMYECTBO MOABEICHHON TETIOTHI.

7. CocraBuTh MaTepualbHBIi OamaHc cxkuranus komuemana B meun KC-130.
[IpousBoautensHoCTh TMeun no komuexany 1301/cytku. Copepskanue cepbl B komuenane 31%.
Conepxxanue Biaru B komdenane 3,2%. Conpepxanue cepsl B orapke 1,5%. Copepxanne SO2 B
cyxoM neyHoMm raze 15%. Conepxxanue O2 B cyxom neuyHom rasze 3%. Temneparypa noctynaromiero
Bo3ayxa 18 °C. OTHocuTeNnbHAas BIAXXHOCTh Bo3ayxa 54%.

5. ONEHOYHBIE MATEPHUAJIBI /UIA TPOBEAEHUSA TEKYIIEI'O
KOHTPO.I51, MIPOMEXYTOUHOU ATTECTALIMA

5.1. Peaau3anus KOMIETEeHIUN

1. Komnerenuusi. OITK-4. CriocoGen obecneunBaTh MPOBEACHUE TEXHOIOIHIECKOTO MPOLECCa,
UCIIOJIb30BaTh TEXHUYECKHE CPEJCTBA JUIsl KOHTPOJS MapamMeTpoB TEXHOJIOIMYECKOIo Mpoliecca,
CBOMCTB CBIPbsl U TOTOBOM IPOXYKIHH, OCYIIECTBIATh NU3MEHEHUE NIAPAMETPOB TEXHOJIOTHYECKOTO
mpoiiecca Mpyu U3MEHEHUH CBOMCTB CHIPbSL.

HanmeHoBaHuEe MHIUKATOPA TOCTHKECHUSI
Hcnonbs3zyeMble cpesicTBa OLEHUBAHMS

KOMIICTCHIIU
OIIK-4.4. Vicrionb3yeT OCHOBHBIC METO/IbI | DK3aMEH, 3allluTa pacuyeTHO-rpauyecKkoro 3aaanus,
o0oramieHus CbIpbEBBIX MaTEPUAIOB 3ammTa 1abopaTopHLIX PaboT.

XUMHYECKOH MPOMBIIIJICHHOCTH,
CpaBHHUBACT THUIIbI XUMHUKO-
TCXHOJIOTHYCCKUX MPOUCCCOB U
COT'JIACOBLIBACT MapaMETPbl XUMHUKO-
TCXHOJIOTHYCCKOTIO Imponecca €




XapaKTePUCTHUKAMU CBIPbS U MPOTyKTa

2. KommnereHnuusi. OITK-5. Crioco0eH OCYLIECTBIATh JKCIEPUMEHTAIBHBIE HMCCIIEA0OBAHUSA |
UCTIBITAHUS TI0 331aHHOW METO/MKE, IPOBOAUTH HAOMIONEHUS U U3MEPEHUS C yU4ETOM TpeOOBaHMM
TEXHUKU 0€30MacHOCTH, 00pabaThIBaTh U MHTEPIIPETUPOBATH SIKCIICPUMEHTAJIbHBIC JaHHbIE

HanMeHOBaHME MHAMKATOPA TOCTHKEHUS

I/ICHOJ'HnSyeMLIe cpeacTBa OICHUBAHUS
KOMIICTCHIIMH

OIIK-5.3. BeinoaHsi€T OCHOBHBIE DK3aMeH, 3aIuTa Ja0opaToOpHBIX padoT.
XUMHUYECKHE OTepallii, padoTaeT Ha
AHAJTUTUYECKUX MPUOOPax U yCTaHOBKAX,
OCYILIECTBIIECT SKCIIEPUMEHTAIIbHbBIC
HUCCIICO0BAaHUA 110 3aI[aHHOI7I MECTOOHUKCE,
aHAJIU3UPYET MOy YECHHBIE PE3YIILTATEI
OIIbITA.

5.2. TunoBbie KOHTPOJIbHBIE 32JAHUSA VISl IPOMEKYTOYHO! aTTECTAIUU

5.2.1. IlepeyeHb KOHTPOJIbHBIX BONIPOCOB (THIOBBIX 321aHN)
JJISI DK3aMeHa

Ne HaunmenoBauue Copep:xaHue BOMPOCOB (TUTIOBBIX 3aJaHHI)

/o
pazaena qUCIUTLIAHBI

1. Xumnyeckasg texgonorus | 1. Ilomarue xumumdeckoidl TexHomoruu. (OcoOCHHOCTH
KaK IpeIMET U3yUYEeHHUs XUMUYECKON TEXHOJOTHUHU, KaK HAyKHU.

2. MHUcropus pa3BUTHS XUMUYECKON TEXHOJIOTUU

3. OcCHOBHBIE HalpaBJ€HUS B pPa3BUTUU XUMHYECKOM

TEXHOJIOTUH.
2. | Xummuueckoe 1. OcHOBHbIE KOMIIOHEHTHI XMMHYECKOI TEXHOJIOTHH.
npou3BoAcTBO. ChIpbeBast Knaccudukanus ceipbs. ParmoHaapsHOE UCTIONB30BaHUE
¥ SHEpreTUdecKkas 6asbl ceIpbsi. KommiekcHas nepepaboTKa ChIphSI.
XUMHIYECKOL 2. MexaHuyeckue crocoObl pa3eiaeHus: CMecel TBEPABIX
BEIIIECTB.

MMPOMBIIIJICHHOCTH. o
3. MexaHuueckue crocoObl pa3JesieHus: CMeceil TBEpAbIX

BEIIECTB U KUIKOCTE.




4. OU3MKO-XUMUYECKUE METObI Pa3AeIECHUS Ta30BbIX
cMecen

5. Tepmuueckoe pa3iesieHUE paCTBOPOB U CMECEN
JKUIKOCTEN

6. ®notauusa MuHepanoB. Buabl GuioTanoHHBIX
pEeareHToB ¥ MalluH

7. Bo3nyx — ChIpb€ XUMHUYECKOW MPOMBIIUIEHHOCTH

8. Hcnonb3oBaHKe SHEPTUU B XUMUYECKOU
MIPOMBIIITIEHHOCTH

9. TonnmBo u 3HEprust B TEXHOJIOTMYECKUX IPOLECCaX.
TexHonornueckue XxapakTepUCTUKH TOIIINBA

10. Bo3oOHOBIIsIeMbIE 1 HEBO30OHOBIISIEMbIE
SHEPIreTHYECKUE PECYPCHI

11. Bropuusnsle 3Hepropecypcsl. Panronansnoe
HCIOJIb30BaHNE YHEPTHH B XUMUUECKON POMBILUIEHHOCTH
12. Xumus BeicOkHX 3Hepruid. [Inazmoxumunyeckue
MIPOLIECCHI.

13. Boansle pecypchl Ha 3emiie. ATMoc(epHbIe,
MMOBEPXHOCTHBIE U MO/I3eMHbIE BOIbl. PU3NUYECKHE CBOMCTBA
Boabl. [loka3aTtenu kadecTBa BOJbI

14. Tloka3aTenu, XxapakTepU3yoIIue XMMUYECKHUE CBOMCTBA
U cocTosiHue BoAbl. CIocOOB! BBIPAKEHUSI XUMHUECKOTO
COCTaBa BOABI

15. IIpomblinieHHast BOAONIOATOTOBKA. DU3HKO-
XUMHUYECKHE METO/Ibl YMSATYEHUS BOJBI.

16. BogocHa0OxeHne XUMHUYECKUX MTPEIIPUITHI.
Knaccudukanus 1 METOIbI OYMCTKH CTOYHBIX BOJT
XMMHYECKON POMBIIIEHHOCTH.

XUMHKO-
TEXHOJIOTUYECKIE
MPOIIECCHI

1. Kpurepuu spdpexruBnoctn XTII (crenenp
MIPEeBPAIEHUS, BBIXO]] MPOAYKTA, CENIEKTUBHOCTH ).

2. XWMHKO-TEXHOJIOTUYECKUN MPOIIeCC.
TexHOTOrnYEeCKHil peXXuM U ero napamMeTpsbl.

3. Krnaccuduranms XUMUISCKUX PEAKITUH JIeKAIINX B
ocHoBe XTII

4. JIBwxymias cuiia mporiecca ajisi 00paTuMbIX U
HeoOpaTUMBIX peakuuit

5. JIBmxkymas cuiia mpoiiecca Jijisi 0OpaTUMBIX U
HeoOpaTUMBIX peakuuit

6. OOmas CKOPOCTh XUMHUYECKOTO MPOIIECCa B PEAKTOPE.
@akTOophl, BAUSAIOIINE HA CKOPOCTh U PAaBHOBECUE
XUMHYECKON PeaKIun

7. XUMHUYECKOE paBHOBECHE. 3aKOH JCHCTBYIOIIUX MACC
8. TepmoanHaMuueckue pacuyeTbl XUMHUKO-
TEXHOJIOTHYECKHUX MPOLECCOB

9. Koncranra paBHOBecus u sHeprus [ mu66ca. YpaBHeHue
nzotepmbl Baut-I'opda

10. ITpunnun Jle-Iarense. 3MeHeHne paBHOBECHOTO
npespatueHus B XTII.

11. Pacuer paBHOBECHOTO COCTaBa pearupyromieii CMecu.
12. KoHcTaHTa paBHOBECHS U PaBHOBECHAs CTEIICHb
MIpEBpaIICHHUS.

13. Tumbl XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB M CIIOCOOBI




UX UHTEHCU(UKALINU.

14. 3aBUCHMOCTb CKOPOCTU XUMHUYECKUX PEAKLUIN OT
KOHLEHTpaluu peareHToB. KnuHeTnueckue ypaBHEHHUS.

15. IIpaBuio cocTaBieHUss KHNHETUUYECKUX YPAaBHEHUI
CJIOKHBIX pEaKIHil.

16. I'ereporenHslil xumudeckuii npouecc. OCHOBHbIE
MOHSTHSI U OIPEJECIICHNUS.

17. Kunetnueckne MOEIN IeTEPOreHHBIX MTPOLIECCOB B
CUCTEME «TI'a3 - TBEP/I0E BEILECTBO»

18. OcHOBHBIE cTaguy NMpOLECCa, ONUCHIBAEMOTO MOJIEIIBIO
¢ (pOHTANBHBIM MEPEMEIIEHUEM 30HBI PEAKIINH.

19. OcHOBHBIE CBOICTBA IMMUTHUPYIOIIEH CTaIUN
reTepOreHHOro Mpolecca.

20. Karanutnueckue npouecchl. Katanuzaropst. [Ipupona
JIEUCTBUS KaTaJau3aTOPOB.

21. TexHONOrMYECKNE XaPAKTEPUCTUKH TBEPABIX
KaTaJn3aTopoB.

22. OCHOBHBIE CTQMU U KMHETHYECKUE OCOOCHHOCTH
reTepOreHHO-KaTAIMTHUECKHUX IPOIIECCOB.

XHUMHUUYECKUE PEAKTOPBI

1. Knaccuukanuss XMMHYECKHX PEAKTOPOB M PEKHUMOB MX
paboTel. M30TepMuueckuii 1 HEM30TEPMUUYECKUN TPOLECCHI
B XUMHYECKOM PEaKTOPE.

2. PeakTop u1€anbHOr0 CMEIIECHHUS.

3. PeakTop neanbHOro BHITECHEHUS.

4. VYpaBHeHHE TeIUIOBOro OanaHca. TerioBble pEXUMBI
XMUMHUYECKHX PEAKTOPOB.

5. H3orepMHuUecKM W HEWU30TEPMUYECKHH IPOLECCHl B
XMMHUYECKOM peaKkTope.

6. Cpasuenue 3¢ dexruBnoctu PUC u PUB.

7. OCHOBHBIE [ONYyIIEHUS MOJENIN KacKaga peaKkTOpOB
uneanpHoro cmemenus. Pacuér K-PUC

XUMHKO-
TEXHOJIOTHYECKUE
CUCTEMBI

1. XumHueckoe Mponu3BOJACTBO KaK XUMHKO-
TEXHOJIOTHYECKAs CUCTEMa.

2. UccnenoBanue u anann3 XTC.

3. CocTaB M CTPYKTYypa XUMHUKO-TEXHOJIOTHUECKOM
CHCTEMEI.

4. Tunwl cBg3eil 1 nx HazHaueHue B XTC.

5. Moaenu XUMHUKO-TEXHOJIOTHUECKOM CUCTEMBI.

6. PacdeT coCTOSIHUS XMMHKO-TEXHOJIOTHUYECKON CUCTEMBI
(MaTepuanbHbIN U TETJIOBOM OamaHCHhI).

7. DddextuBHOCTH Opranu3zaimu nporecca B XTC.

XUMHYECKUE
MIPOU3BOJICTBA

1. CoipreBas 6a3za a30THOW MPOMBIIIJICHHOCTH

2. [TonyuyeHne TEXHOJIOTMUYECKUX T'a30B U3 TBEPABIX TOILIMB
U TIPUPOJIHOTO ra3a

3. TexHonoruueckas cxema pou3BOICTBa aMMHUAKa.

4. YcTpoicTBa KOJIOHHBI CHHTE3a aMMHAKa.
[Ipoananuzupyiite pexum ee padoThlI.

5. Ceipbe 11 MPOU3BOJCTBA CEPHOM KUCIIOTBI U METOABI €€
MOJIy4YEHHUS.

6. Ilomy4yeHue cepHOi KUCIOTHI KOHTAKTHBIM METOJIOM U3
CEpbI M CEPHOI0 KOTUeIaHa.

7. Ilpou3BOJACTBO CEpHOM KUCIOTHI KOHTAKTHBIM METO/IOM




U3 CEpBHl.

8. OxpaHa OKpy’Karolel cpebl IPHU IPOU3BOJCTBE CEPHOM
KHCIIOTBHI.

9. Cocras u cBoiictBa HehTH. HeTb-ChIpbe XMMHUUYECKON
MIPOMBIIIJIEHHOCTH.

10. ®u3uKO-XMMHUYECKHE OCHOBBI IIEPBUYHOI MepepaboTKH
HeTH.

11. OcobeHHOCTH MeXaHU3Ma KaTaJTUTHYECKOTrO U
TEPMHUYECKOT0 KpeKuHra HerenpoaykToB. [Ipeumymectsa
KaTaJIUTUYECKOTO KPEKUHTa.

12. lectpykTuBHas nepepadoTka Hedtu. TepMudyeckuii
KPEKHHT.

13. Tluponus, kokcoBaHue. AnmnaparypHoe opopmiieHue
14. X¥MMHMKO-TEXHOJIOIMYECKUE METO/IbI 3aILUTHI
OKPYXaIOIIEH CPEdbL.

TunoBoii BApHAHT IK3aMEHAIIMOHHOI0 OuJjeTa

BEJITOPOJICKWI I'OCYIAPCTBEHHbBIU TEXHOJIOTMYECKUI
YHUBEPCUTET uwm. B.I'. lllyxoBa

Kadenpa rexHonoruu crexiia u KepaMuKu

Juctummuaa:_ O01mas XumMuuecKas TeXHOIOTHS

Hamnpagnenue: 18.03.01 — Xumuueckasi TEXHOJIOTHUS

[Tpoduns moaroTOBKM: XUMUYECKasi TEXHOJOTHUS CTEKJIA U KEPAMUKHU
3K3AMEHAIIMOHHBINA BUJIET Ne

1. Kpurepun >3 peKTHBHOCTH XMMHUKO TEXHOJIOTMYECKUX MPOILIECCOB.

2. OcHOBHBIE JOIYIIEHUS MOJIETN KacKajia peakTOpOB UA€aJIbHOTO CMELICHHUS.

Pacuér K-PUC

3. dectpykTuBHas nepepadborka HeGTH. TepMUUeCKuil KPEKUHT.

4.3amaua.

OnoOpeno Ha 3aceqaHuu Kadeapsl « » 20 r.IIporokom Ne
3aB. kadenpoii B.A. loporanos

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHAJIOB
IS 32IIUTHI pacuyeTHO-TpadguuecKoro 3aJaHus

[Ipu 3ammTe pacyeTHO-rpaMuUEcKOro 3adaHus MOTYT ObITh MPEAJIOKEHBI BOMIPOCHI,
Hanpumep s TeMbl: COCTaBUTh MaTepHabHBIN OamaHc ckuranus xkomdenana B meun KC-130.
[TpousBonuTensHOCTh meun o komuenany 130t/cytku. ConepkaHue cepsl B KomdenaHe 31%.
Conepxanne Biaru B komdenane 3,2%. Conmepxanue cepsl B orapke 1,5%. Copepxkanune SO2 B
cyxom neuHoM raze 15%. Conepxanne O2 B cyxom neuHom rase 3%. TemnepaTypa nocTynaromero
Bo3nyxa 18 °C. OTHOcuTEeIbHAS BIAXHOCTh Bo3ayxa 54%,creayromnue:

1. Kak BausieT BbIOOp ChIpbs AJIs POU3BOCTBA CEPHON KUCIOTHI HA TEXHOJIOTHYECKYIO
cxemy mporiecca?

2. Kakue cymiecTByI0T criocoObl o0orarieHus koadenana’?

3. B yuem npeumyiectna neueit KC npu npoeaeHnu npouecca 00kura Kojrde1ana nepes
JPyTUMU TUTIAMH TTe4en?

4. Kak paccuntats HHTEHCUBHOCTH paboThl meun KC?

5. SIBasiercs nu peakuus ooxura komyenada B KC romorenHoi min rereporeHHoi? OTBeT
obocHyiiTe.

5.3. TunoBbie KOHTPOJIbHbIE 3a1aHUs (MATEPUAJIBI)

JJISl TEKYIIEro KOHTPOJIsA B ceMecTpe

Texynmii KOHTPOJIb OCYIIECTBIISICTCS. B TEUCHHE CEMECTPA IPU BBHITIOIHECHUH JTA00PaTOPHBIX
pabor.



B mnocobuun, mpenHa3HaueHHBIM JUIsl BBIMOJHEHHS JAOOpPaTOpPHBIX padoOT, MpelCTaBieH
nepeveHb J1abopaTopHbIX paboT, 0003HAYEHBI LI U 33/1a4H, IPUBEICHBI OHATHS, ONpeACICHUS U
OCHOBHBIE TEOPETHMUYECKHE CBEJEHUSA 10 JAHHOM TeMe, a TaKXKe METOJUKU BBIOJIHEHUS
1a00paTOPHBIX paboT, epeYeHb KOHTPOJIbHBIX BOIPOCOB.

3amuTra 7a00paTOpHBIX PabOT BO3MOXKHA IIOCIIE€ MPOBEPKH IMPABHIBHOCTH BBIMOIHEHUS
3agaHus, opopmieHus oTyera. 3amMra NpoBoAUTCA B ¢Gopme cobecenoBaHMs (YCTHOIO OIpoca)
npernojaBaTeNisi CO CTYJIEHTOM 10 TeMme JiabopatopHoil paboTel. IlpumepHBIi mepedeHb
KOHTPOJIBHBIX BOIPOCOB JUISI 3aLLIUTHI JAOOPAaTOPHBIX PabOT MpeACTaBICH B Ta0IHLIE.

[IpumepHbIil nepedyeHb KOHTPOJIbHBIX BOIIPOCOB JJIsl cOOECEe10BaHuUs

Ne | Tema tabopatopHoOi pabOThI ITprMepHbIe KOHTPOJIbHBIE BOIPOCHI
1. | 1. UccnenoBanne (aoTanuu pyaHbIx 1. B uem oTianuue Mexay NpoayKTaMu U
MUHEPAJIOB nosynpoaykramu. [1o kakum npuszHakam

KJIacCu(UIUPYETCs CHIPhE

2. TlpuBeaute crocoObl oOOTACHUS
TBEPJIOTO CHIPBS C yKa3aHUEM
000pyI0BaHUs.

3. .IlpuBenure criocoObl oOoTameHus
ra3000pa3HOro CHIPhS C YKa3aHUEM
o0opyIoBaHus

4. B dyeM cymHOCTh mpolecca QuoTaruH.
5. Ha3oBuTe OCHOBHBIE CTaJANU MPOIECCa
dnotanun OIoTAMOHHBIE MAIIUHBI.

6. Kakumu ocHOBHBIMHU (haKTOpaMu MOKHO
BO3/ICIICTBOBATh HA MTOKA3aTeNH Mpoliecca
daoranun

7. Haiite knaccupuKaiuio
doTtopeareHTam.

8. KakoBa posb Bo3/iyxa B mporecce
daoranum.

9. Kakue oCHOBHBIE ITOKA3aTeIn
XapaKTepU3yIoT mporiecc (roranuu.

10. [aiiTe onpeneneHus MTHOBEHHOU U
cpenHel ckopocTH (BIoTamuy.

11. Onpenenuth BBIXOJ KOHIICHTPATA,
CTEICHb U3BJICUCHUS U CTCIICHb
oOorareHus, eciu npu odoramenuu 12 T
CyJb(PUIHON PYABI C MACCOBOM 10JICH Meau
1,5% nomyuaercst koHLIEHTpaT Maccoit 600
KT ¢ MaccoBoil monen mean 24%.

2. | YMArdeHue Bojbl. 1. ITo kakuM npuU3HAKaAM
KIACCU(PUITUPYIOTCS TPUPOTHBIC BOABI?

2. ®u3NYeCcKHe CBOMCTBA BOJIEI.

3. IToka3zaTenu, xapakTepU3yIOIIHe
XAMUYECKHE CBOMCTBA BOJIEL.

4. Kakue cymecTByoT (OPMbI BRIpaKEHUS
pPe3yJIbTaTOB XMMHUYECKOTO aHAIN3a BOBI.
5. KecTKOCTEL BOALI U €€ BUILI.

6. YKaxXxuTe OCHOBHBIE HAPABJICHUS
HCIOJIb30BAHUS BOJBI B XUMHUYECKOM
npousBoAcTBe. [IpuBeauTe npumepsl.

7. B yeM 3akito4aeTcs palluOHAJIBHOE




HCTIOJIb30BaHUE BOJHBIX PECYPCOB B
XUMHUYECKOW MPOMBIIUICHHOCTH.

8. O6paboTaTh XMMUYECKUN aHATN3 BOJIBI:
M — 3,077 mr/m; Na™+K'— 7,0 mr/m; Ca>—
59 mr/m; Mg?*— 15,7 mr/m; CI'— 19,5 mr/m;
SO 4221495 mr/n; HCO3— 163,0 wmr/x;
Fe**— 2,06 mr/m; NH*— 0,15 mr/m; pH — 7,7.
Bbr4uciuth Bce BUBI )KECTKOCTHU. 3aMCATh
aHaJU3 BOJIBI B BUIE (DOPMYJIBI
XUMHYECKOTO COCTaBa (BUIOU3MEHCHHAS
dopmyna Kypnosa). Onpenenuts Ha3BaHUE
BOJIbI 10 Kiaccuukanuu [.A. [l{ykapesa u
O.A. AnekuHa.

9. Jlnst ymsirueHus BOJOTPOBOTHOMN BOJIbI
UCTIONIb3YETCSI KATHOHUTOBAS KOJIOHKA,
pabounit 06beM koTopoit 0,27 m>. Uepes
KOJIOHKY TIPOITYCKaIOT BOJY, )KECTKOCTh
kotopoit 13mons/m* Ca?".O6bemHas
CKOPOCTb TEUEHHMS BOJbI 8 M>/4.
OnpenenuTb eMKOCTb TOTJIOMICHHS (B
MOJISIX Ha METp KyOn4ecKkuil) KaTHOHUTA,
€CIIM KOJIOHKA paboTaeT 0e3 pereHepanun
16 4.

[Tonmy4enue enKoi 1en09u METOA0M
KayCcTU(UKALUU COTOBOTO PACTBOPA.

1. Meroap! noy4eHus: €4KOH IIEeI0UH.

2. TexHOJIOTHYECKUE KPUTEPUHI

3¢ (HEeKTUBHOCTH XUMHUKO-TEXHOJIOTHYECKOTO
nporecca.

3. BeiBenute ypaBHEHUE B3aUMOCBSI3H
MEXy CTETICHSIMU TIPEBPAIICHUS] IBYX
pEareHToB, BCTYMAIOIINX B PEAKLIUIO.

4. ChopmynupyiiTe OCHOBHBIE YCIOBHUS
YCTOMYHMBOTO XUMHUUYECKOTO PABHOBECHSI.
Cdopmynupyiire npunmumn Jle-Ilatense.
Kak oH moMoraeT ycTaHOBUTD BIIUSHUE
TEMIIepaTyphl U JIABJICHHS HA COCTOSTHUE
PaBHOBECHSI XUMUUYECKOU PEAKIIUH.

5. ChopmymupyiiTe TOMyIIICHHE MOICTH
peakTopa U1eaIbHOIO0 CMEIICHHUS.

6. [Ipoananu3upyiite OCHOBHBIC HEIOCTATKU
Y JJOCTOMHCTBA PEaKTOpa NepPHOIUYECKOTO
JercTBrd. B Kakux Mpou3BOACTBAX
BCTPEYAIOTCS TAKUE PEAKTOPHI.

7. CiocoObl UHTEHCU(PUKALIMH TTPOIEcca
KayCTHU(UKAIUH.

8. [l yero Ha ctaanu KayCcTU(UKAITIH
HY’KEH U30BITOK OKCH/IA KalbIHUs.

9. B uem npeumyIiecTBa UCIOIb30BAHUS
HEralleHO! U3BECTH.

10. PaccunTaiite cTeXMOMETpHUECKOE
KOJIMYECTBO OKCHJA KaNbLIU HE0OX0IuMOe
st kayctudukaruu 200mm 15-20%
pactBopa NaxCO:s.




11. Onpenenutsb BoIxo MpoaykTa R u
CTETEeHb MpeBpaleHus XA peareHra A,
eciu oOpaTtumas peakius A—2R nporekaer
MIPH YCIIOBUSAX, KOT/Ia paBHOBECHAsI CTETICHb
npeBpaiieHus Xa.e = 0,75, a COOTHOIIEHHE
KOHIICHTPAIIMU TIPOJIyKTa U PeareHTa mocjie
okoH4aHus peakiuu Cr : Ca=1.

4. | .Onpenenenus KaueCTBEHHBIX MokazaTenei | .1.KakoBbl cocTaB u cBoiicTBa HE(TH.
HePTENPOAYKTOB U CMa304HbIX MaTepuasioB | 2.Kakue BakHeimme He(hTEIPOIyKTHI
nosryyarot Ha HII3

3.Y1o Takoe OKTaHOBOE YMCJIO U OT YETO
OHO 3aBUCHUT?

4.TlonroroBka He()TH K IEPBUUHON
nepepaboTke.

5. OU3UKO-XUMHUUYECKUE OCHOBBI IIEPBUYHOU
niepepabotku HedTH. [Tlouemy mazyT
MEPErOHSIOT 01 BAKYyMOM?

6.KaknuMu XMMUYECKUMU MPEBPAIICHUSIMHI
COIIPOBOXKAAETCA TEPMUUECKUN KPEKHUHT?
7.Uem otnuyaeTcst TpyOJaras nedp OT
reyel NeperoHHbIX yCTaHOBOK?

8.B yeM 3akimovaroTcs mpeuMyIiecTBa
KaTAIUTUYECKOT0 KPEKUHTa Mepet
TEPMHUYECKUM?

9.CBolicTBa KaTaau3aTopoB
KaTaJuTHYecKoro Kpekunra. Kak
OCYLIECTBIISIETCSL UX pEreHepanus?

10. ;151 mpUrOTOBIICEHUSI TOBAPHOTO OCH3MHA
cMelIany B cooTHouenuu 1:1 mo maccam
MPSIMOTOHHYIO0 O€H3MHOBYIO (hPaKIIHIO
(M=113xr/kmons ,p=732kr/m>) u GeH3uH
KaTaJTUTHYECKOro puGOpMUHTa
(M=106xr/kmons ,p=791xr/m?).Onpenenut
BMOJISIPHBIA 1 00OBEMHBIN COCTaB
IIOJIyYEHHOM CMECH.

5.4. Onucanne KpUTEepHeB OLICHUBAHUS KOMIIETEHIMH U IIKAJIbI OLCHUBAHMS

IIpyu npomexyToyHoil arrectrauMd B (OpME 3K3aMEHa, HCIOJIb3YEeTCs
cCleayrwllas  I[Kajga  OUCHWBAHWSA: 2  —  HEYJOBIETBOPUTEIBbHO, 3  —
YAOBJIETBOPUTENBHO, 4 — XOPOIIO, 5 — OTIUYHO.

KpI/ITepI/IHMI/I OLICHUBAHU I[OCTI/I}KCHI/Iﬁ MOKa3aTesieh SIBJISIOTCS:

HaumeHnoBanue Kpurepuii oneHnBanus
HOKa3aTels
OLICHUBAHUSA
pesynbTaTa
00yYeHHS 110
JUCLHILTHHE

3HaHusA 3HaTh: OCHOBHBIC IPHUHIUIBI OPraHU3alUM XUMHYECKOIO IPOU3BOICTBA,

€ro MEpPAPXUYECKOM CTPYKTYpPbI, KOMIIOHEHTbl XUMUYECKOU TEXHOJOTUU ,




KpUTEpUU BbIOOpPA CBHIPBS, O0IIHME 3aKOHOMEPHOCTH XMMHUYECKHUX MPOIIECCOB
U METOAbl OIEHKH UX JPPEKTUBHOCTH, OCHOBBI TEOPUU XUMHUUYECKHX
PEaKTOpPOB, MPUHIUIIBI COCTABIICHUSI MATEPUATBbHBIX U TETNIOBBIX OAIaHCOB;

3HaTh: MCTOAOJIOIUIO UCCIICAJOBAHUA BSaHMOHeﬁCTBHH mponeccoB
XUMHNYCCKHUX HpeBpameHHﬁ U SIBJICHUH NEpCeHOCA Ha BCEX MacIITaOHBIX
YPOBHAX, MCTOABI U CPCACTBA JTUATHOCTUKU U KOHTPOJIA OCHOBHBIX
TCXHOJIOTHYCCKUX IMapaMCTPOB; IpaBUJia MO0 TCXHUKC 6€3OHaCHOCTI/I;

YMeTb: pacCUUTBHIBATh TEXHOJIOTUUECKHE KpUTEpUH 3(P(HEKTHBHOCTH XUMUKO-
TEXHOJIOTMUECKOT0 MPOLIECCa, BBIOMPATh PALIMOHAIBHYIO CXEMY IPOU3BOJICTBA
3aJJaHHOTO TPOAYKTa; BBIOMpaTb M OOOCHOBBIBATH CBIPHEBYIO 0Oa3zy
MIPOM3BOJCTBA C YYETOM TEXHOJIOTMYECKUX M SKOHOMHYECKHX KPHUTEPHUEB
OIPEENIUTh apaMeTPbl HAWITYYILEH OpraHu3ay Ipolecca;

YMerb: aHaIM3MpOBaTh pE3yJbTaThl  JKCIEPUMEHTA, MPOU3BOAMTH UX
00paloTKy, IPEICTABIATh Pe3yIbTaThl 3KCIEPUMEHTa B BUJE 00OOLIAIOMIMX

YMmenusa

BBIBOJIOB;

HaBeixu

Baanern:

MeTofaMH aHaim3a AS(P(GEKTUBHOCTH pabOTHI
MPOM3BOJICTB; METOJAaMH pacueTa M aHaliu3a IPOIECCOB B XHMHUYECKOM
peaxkTope; METOJaMH YIPABJICHUS XUMHUKO-TEXHOJIOTHYECKUX CHUCTEM U
METOJIaMH PETYJINPOBAHUS XUMHKO-TEXHOJIOTHYECKUX POLIECCOB

XUMHNYCCKUX

B.]'IaJIeTI): MCTOAMKAMHU OKCIICPUMCHTAJIIBHOI'O HMCCIICI0BaHUA
IMpoIeCcCOB, HABbIKAMUA pa6OTLI Ha 3KCIICPUMCHTAJIbHBIX YCTAHOBKAX

H3y4aeMbIX

OuneHka npenoaaBaTeNeM BBICTABISIETCS HWHTETPAIbHO C YYETOM BCEX
IIOKa3aTeIel U KPUTEPUEB OLICHUBAHUS.

OHCHK& C(l)OpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁ 10 MMOKa3aTeao 3HAHMS.

Kpurepuii YpoBeHb OCBOEHUS U OLIEHKA
2 3 4 5

OcHOBHBIC He 3naer 3HaCT YaCTUIHO 3HaeT, OCHOBHBLIC | 3HACT, OCHOBHEIC
MPUHLIUIIBI OCHOBHBIE OCHOBHBIE MIPUHIINATIBI MPUHLIUIIBI
OpTraHu3aIuu TIPUHIIAITBI TIPUHIIAITBI OpraHu3aIuu OpTraHu3aIuu
XUMHUYECKOTO OpraHu3alu OpraHu3aluu XUMHUYECKOTO XUMHUYECKOTO
MIPOU3BO/ICTBA, XUMHYECKOTO XUMHYECKOTO MIPOU3BO/JICTBA, MIPOU3BOJICTBA,
ero MIPOU3BO/JICTBA, MIPOM3BO/ICTBA, ero ero
HEpapXUUYECKOU €ro ero HEpapXUUYECKOU HEpapXUUYECKOU
CTPYKTYPHI, repapxuuecKon HepapxuuecKoin CTPYKTYDBI, CTPYKTYPHI,
KOMIIOHEHTBI CTPYKTYPHI, CTPYKTYPHI, KOMITOHEHTBI KOMIIOHEHTBI
XUMUYECKOU KOMITOHEHTBI KOMITOHEHTBI XUMHYECKOU XUMUYECKOU
TEXHOJIOTHH, XUMHUYECKOU XUMHUYECKON TEXHOJIOTHH TEXHOJIOTHH,
KpUTEpUHU BbIOOpA | TEXHOJIOTUH, TEXHOJIOTHH, KpUTEpUU KpUTEpUU
CBIpbsI, O0IIIHe KpUTEPUU KpUTEpUU BbIOOpA CHIPBA, BBIOOpA CHIPHS,
3aKOHOMEPHOCTH | BBIOOpA CHIPHS, BBIOOpA CHIPHS, obmue obmue
XUMUYECKHUX o0rue o0rme 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH
MPOLIECCOB U 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH | XUMHYECKUX XUMHUYECKHX
METO/JIbI OTICHKHU XUMHYECKHUX XUMHYECKHIX MPOLIECCOB U IIPOLIECCOB U
ux MIPOLIECCOB U MIPOLIECCOB U METOJIbI OLIEHKU | METOJIbI OIICHKU
3¢ (HEKTUBHOCTH, | METOJBI OIICHKU | METOJBI OIICHKH | UX ux
OCHOBBI TEOPHH 1704 170'¢ s dextuBHOCTH, | 3PHEKTHBHOCTH,
XUMHYECKHUX 3¢ GeKTUBHOCTH, | 3((HEKTUBHOCTH, | OCHOBBI TEOPHH OCHOBBI TEOPUH
pEaKkTopoB, OCHOBBI TEOpUHU OCHOBBI TEOpUHU XUMHYECKHX XUMHYECKHX




TPUHITUTIBI XUMUYECKHUX XUMUYECKUX PEaKTOpOB, PEaKkTopoB,
COCTaBJICHUS PEaKkTopoB, pEaKkTopoB, MIPUHIUIIBI NPUHIUIIBI
MaTepUAIbHBIX U | IPUHIIMUITBI TIPUHITUTIBI COCTaBJICHUS COCTaBJICHUS
TEIJIOBBIX COCTaBJICHUS COCTaBJICHUS MaTepuaibHbIX U | MAaTEPHAIIbHBIX U
OaylaHcoB MaTe€pUaIbHBIX U | MATEPUAIBHBIX U | TETTIOBBIX TETIJIOBBIX
TEIJIOBBIX TETTOBBIX 0anaHCcoOB, HO 0anaHCOB U
OanaHCOB 0aJaHCOB M IIPU | JOIyCKaeT OTBEYAeT Ha
3TOM JIOITyCKaeT | HETOYHOCTH JOTIOJTHUTEIbHBIE
OoubI0e BOTIPOCHI
KOJIMYECTBO
HETOYHOCTEH
Metoaonoruto He 3Haer 3HaerT, 3HaeT, 3HaeT
UCCIIEA0BAHUS METOOJIOTHIO METOO0JIOTHIO METO0JIOTHIO METOA0JIOTHIO
B3aUMOJICHCTBUSL | UCCIIEIOBAHUS nccaea0BaHus UCCIEA0BaHUS UCCJIEI0BAHUS
MPOLIECCOB B3aMMOJICHCTBUS | B3AUMOAECHCTBUS | B3AaUMOJCUCTBUSA | B3aUMOJICHCTBUS
XUMHYECKHUX MPOLIECCOB MIPOLIECCOB MIPOLIECCOB MIPOLIECCOB
MIpEeBpAIICHUN U XUMUYECKHUX XUMUYECKUX XUMHUYECKHUX XUMHUYECKHUX
SBJICHUN MPEBPALLECHUN U | IPEBPALEHUA U | IPEBPAILCHUM U | IPEBPALLECHUM U
MIEPEHOCA HA BCEX | SIBJICHUM SIBJICHU SIBJICHUI SIBJICHUN
MacCIITaOHBIX MepeHoca Ha BCEX | MEPEeHOca Ha BCEX | MepeHoca Ha BCEX | MEPEeHOca Ha BCeX
YPOBHSX, METOJIBI | MacCIITaOHBIX MacIITaOHbIX MacIITaOHBIX MacIITaOHBIX
U CpelcTBa YPOBHSIX, METO/bl | YPOBHSIX, METOJIbI | YPOBHSIX, METOAbI | YPOBHAX, METO/IbI
JTUArHOCTUKHU U U Cpe/ICTBa U CpeacTBa U CpescTBa U CpPEICTBa
KOHTPOJIA JUArHOCTUKHU U JUArHOCTUKHU U JIMAarHOCTUKHU U JUArHOCTUKHU U
OCHOBHBIX KOHTPOJIA KOHTPOJIA KOHTPOJIS KOHTPOJIA
TEXHOJIOTHYECKUX | OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
napameTpoB; TEXHOJIOTHUECKUX | TEXHOJOTUYECKUX | TEXHOJIOTHUECKUX | TEXHOJOTUYECKHUX
npaBuja 1o rapaMeTpoB; apaMeTpoB; apaMeTpoB; napamMeTpoB;
TEXHUKE MpaBuiia mo MpaBuia mo MpaBuiIa Mo IIpaBuja 1o
0e30MacHOCTH TEXHUKE TEXHUKE TEXHUKE TEXHUKE
0€30IaCHOCTH U 0e30IMacHOCTH, HO | 0€30MacHOCTH, HO | 0€30IIaCHOCTH,
HE OTBEYAeT Ha JIOMYCKaeT Npu HEYBEPEHHO IIPHU U3JI0)KEHUH
JOTIOJTHUTEIBHBIC | U3JI0KEHUH OTBEYAET HA Marepuaia
BOIIPOCHI Marepuana JIOTIOJIHUTEJIbHBIE | UCIOJIB3YET
OIIUOKH 1 HE BOIIPOCHI JIOTTOJTHUTEIBHY IO
OTBEYAET Ha JIUTEPATYpY,
JOTIOJTHUTETHHBIC OTBEYAeT Ha
BOIIPOCHI JOTIOJTHUTEIbHBIE
BOITPOCHI

Ornenka chopMUPOBAaHHOCTH KOMIICTSHITHH 110 TTOKA3aTEIII0 Y MEHHU.

Kpurepuii YpOBEHb OCBOCHMS M OLICHKA

2 3 4 5
PaccuurtsiBaTh He ymeer Ymeer YwMmeer, Ymeer
TEXHOJIOTUYECKUE | PACCUMTHIBAThH PacCUUTHIBATH PaccCUUTHIBATH PacCCUUTHIBATH
KpUTEpUU TEXHOJIOTHYECKHE | HEKOTOPbIE TEXHOJIOTHUECKUE | TEXHOJIOTMYECKUE
3QPEKTUBHOCTH | KpUTEPUU TEXHOJIOTHYECKHUE | KPUTEPUU KpUTEpUH
XUMHUKO- s eKTUBHOCTH KpUTEpUU 3 PEeKTUBHOCTH 3 PeKTUBHOCTH
TEXHOJIOTUYECKOT | XUMHKO- 3QPEKTUBHOCTH | XUMHKO- XUMHKO-
0 Tporecca, TEXHOJIOTUYECKOT | XUMHKO- TEXHOJIOTHYECKOT | TEXHOJIOTHYECKOT
BBIOMPATH 0 Tporecca, TEXHOJIOTHYECKOT | O Tpolecca, 0 Tpotrecca,
palMOHAIBHYIO BbIOMpATh 0 Iporecca, He BBIOMPATh BbIOMpATh




cxXemy
MIPOM3BOJICTBA
3aJJaHHOTO
MPOIYKTa;
BbIOMpATh U
000CHOBBIBaTh
CBIPBbEBYIO 0azy
MIPOM3BOICTBA C

palMOHATIBHY IO
cxemy
MPOU3BOJICTBA
3a/IaHHOTO
NPOIYKTa;
BBIOUpATH U
000CHOBBIBAThH
CBIPbEBYIO 0azy

yMeeT BbIOUpATh
paLMOHATIBHY IO
cxemy
POU3BOJICTBA
3aJJaHHOTO
HPOIYKTa;
BbIOMpATh U
00OCHOBBIBATh

palMoOHATTBHYIO
CXeMy
MPOU3BOJICTBA
3a/IaHHOTO
MPOJIYKTa,
BBIOMpATH U
00OCHOBBIBAThH
CBIPbEBYIO 0a3y

palMOHATIBHY IO
cxemy
MPOU3BOJICTBA
3a/IaHHOTO
NPOIYKTa;
BBIOUpATH U
00OCHOBBIBATH
CBIPbEBYIO 0azy

y4ETOM MPOU3BOJICTBA C CBIPBEBYIO 0a3y MIPOU3BOJICTBA C MPOU3BOJICTBA C
TEXHOJIOTUYECKUX | yUETOM IPOM3BOJICTBA C y4eToM y4eToM
¥ DKOHOMHYECKHUX | TEXHOJOTUYECKUX | YUETOM TEXHOJIOTUYECKHUX | TEXHOJIOTHYECKUX
KpUTEpHUEB ¥ SKOHOMHUYECKHX | TEXHOJOTHYECKUX | M IKOHOMUYECKHUX | M IKOHOMUYECKHX
OTIPEICITUTh KPHUTEPHUEB ¥ DKOHOMHYECKHX | KPUTEPUEB KPHUTEPHUEB
apamMeTpsbl OTIPE/ICITUTh KpUTEpHUEB ONPENIeITUTh OTIPEe/ICITUTh
HaWTydmen napaMeTpsl OTIPEICITUTh napaMeTpsl napaMeTpbl
OpraHU3aLuH HaWITy4Ien napameTpsbl HaWTy4Ien HaWITy4Ien
nporecca OpraHM3aIn HaWTydmiei OpraHu3aIn OpraHM3aIN

nporecca OpraHU3aLIH nporiecca, HO nporiecca

nporecca JOMyCKaeT
HETOYHOCTH

AHaM3UpOBaAThH He moxer Moxer Moxer Moxer
pE3YIIbTaThI AQHAIM3UPOBATH AQHATM3HPOBATh aHATM3UPOBATH AQHAIM3HPOBATh
SKCIIEPHMEHTA, PE3yJIBTATHI Pe3yIbTaThI Pe3yIIbTAThI PE3yJIBTATHI
MpoM3BOIUTL  Hx | PKCTICPHMEHTa, 9KCIICPUMEHTA, HO | sycriepumMeHTa, IKCIIEPHMEHTA,
06paGoTKy, NPOU3BOJUTH UX | JIOIYCKaeT npowsBoHTh HX | MPOM3BOMHTE HX
HpEJICTABIIATS 00paboTKy, OIIMOKY TPU UX 06paGoTKy, 00paboTKy,

NPE/ICTABIATh 00paboTKH U NPE/ICTABIATh
pe3yJbTaThl NPEJICTaBIIATh

pe3yJbTaThl IpeICTaBIISS pe3yJbTaThl
JKCIICpUMCHTa B OKCTIEPUMEHTAa B | pe3yJIbTaThI PE3YIIbTATRI HKCTIEPUMEHTA B

BUIC
0000LIaroMX
BBIBOIOB.

BUJIE
00001aroIINX
BBIBOJIOB.

IKCIIEPUMEHTA B
BHIIE
0000MIAaronmx
BBIBOJIOB
JIOITyCKaeT
HETOYHOCTH.

IKCIIEPUMECHTA B
BHUIC
0000IIAIOIIHX
BbIBOAOB, HO HC
YBEPEHHO
OTBEYAET HA
JOOITOJIHUTCIBbHBIC
BOTIPOCHI,
J0MycKast
HCTOYHOCTHU

BUJIE
000011aroIINX
BBIBOJIOB.

OHCHKa C(l)OpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁ 1o noka3areiarw HaBbIkm.

Kpurepuit YpoBEeHb OCBOEHUS M OLICHKA

2 3 4 5
Mertongamu He Bnaneer Biaaneer Bnaneer Bnaneer
aHaM3a METOIaMHU METOJIaMU METOIaMHt 0e301mub0IHO
s dexTuBHOCTH | aHAIU3a aHajam3a aHaiamn3a MeToJaMu
paboThI spdextuBHOCTH | 3pPexTuBHOCTH | 3P(PEKTUBHOCTH | aHATU3A
XUMHUYECKHUX paboThI paboThl paboThl s dexTuBHOCTH
MPOU3BOJICTB; XUMHYECKHX XUMHUYECKHX XUMHYECKHIX paboTsI
METOJJaMU IIPOU3BOJICTB; IIPOU3BO/JICTB; MIPOU3BO/JICTB; XUMHYECKHX




pacuera u METOJIaMU MeTOoJIaMu MeTOolaMu IIPOU3BO/ICTB;
aHanmu3a pacuera u pacuera u pacuera u MeTOAaMHU
IIPOLIECCOB B aHaJn3a aHayM3a aHaJn3a pacuera u
XUMHUYECKOM IPOIIECCOB B IPOIIECCOB B MPOLIECCOB B aHaIn3a
peakrTope; XUMHUYECKOM XUMHYECKOM XUMHYECKOM IIPOLIECCOB B
METOAaMHU peakTope; peakTope; peakTope; XMUMHUYECKOM
yIpaBlIeHUs METOJIaMU METOJIaMuU MeTOolaMu peaxTope;
XUMHUKO- yIpaBJiIeHUs yIpaBJIeHUs yIpaBJIeHUs MeTOAaMHU
TE€XHOJIOTMYECKUX | XUMHUKO- XUMHKO- XUMHKO- yIpaBJICHUS
CHCTEM U TEXHOJIOTUYECKUX | TEXHOJOTMUECKUX | TEXHOJIOTUYECKUX | XMMUKO-
MeTOJIaMu CUCTEM U CUCTEM U CUCTEM U TEXHOJIOTMYECKHUX
peryJaupoBaHus METOAaMHU METOAAMHU METOAaMHU CHUCTEM U
XUMHKO- pEryIupOBaHUs peryarpoBaHus peryIupoBaHus METOoJIaMU
TEXHOJIOTUYECKUX | XUMHKO- XUMHUKO- XUMUKO- peryaupoBaHus
IPOLIECCOB. TEXHOJOTMYECKHUX | TEXHOJOTUYECKUX | TEXHOJIOTUYECKUX | XMMHKO-

IPOLIECCOB. IPOLIECCOB, HO MIPOLIECCOB, HO TEXHOJIOTUYECKUX

JIOTTyCKaeT JIOITyCKaeT Npu IIPOLIECCOB.
rpyOble OUOKU | 3TOM
HETOYHOCTH.

Metomnkamu He Bnaneer He Biageer Bnaneer YBepeHHO
9KCIIEPUMEHTANIbH | METOJMKAMHU METOIMKAMHU METOIUKaMHU BIIajiceT
OT0 UCCJIEIOBAHUS | SKCIIEPUMEHTANIbH | SKCIIEPUMEHTAIbH | SKCIIEPUMEHTAIbH | METOAUKAMU
U3y4aeMbIX OT0 MCCIIEIOBAHUSI | Or0O UCCIIEOBAHUS | OTO MCCIIEAOBAHUS | SKCIIEPUMEHTAIbH
MPOLIECCOB, U3y4aeMbIX U3y4aeMbIX H3y4aeMbIX Or0 UCCIIEI0OBAHUS
HaBbIKaMU MPOLIECCOB, HPOLIECCOB, HO MPOLIECCOB, U3y4YaeMbIX
paboThI Ha HaBbIKaMH npuoOpen HaBbIKaMU IIPOLIECCOB,
9KCTIEPUMEHTAIIbH | pa0OThI HA HaBbIKaMU paboTHI Ha HaBbIKaMU
BIX YCTaHOBKax AKCHEPUMEHTANILH | pabOThI Ha AKCIIEPUMEHTANIbH | paboThI Ha

BIX YCTaHOBKax 9KCIIEPUMEHTAIbH | BIX YCTAHOBKAX HKCTIEPUMEHTAIIbH

bIX YCTAHOBKAX .

bIX YCTAHOBKaXx

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METO/INMYECKOE OBECIIEYEHHE

6.1. MaTtepuajibHO-TeXHH4YECKOEe OOecreYeHne

Ne HanmenoBanme CIICaJIbHBIX

MHOMENICHUN U IIOMEICHUIN 111
CaMOCTOSITEJIbHON pabOThI

OcCHAIIIEHHOCTh CHEHUAIbHBIX IIOMEIIEHUN U
MTOMENICHUH I CAMOCTOSITEIbHOM PabOThHI

1. 302,210 YK 2 YueOnbie

naboparopuu

Opranuzanus OTICIBHBIX JICKIUH 110 JTUCIUIUIMHE
«OO0mIas XuMHUYeCcKasi TEXHOJIOTHsD) TPOBOAUTCS Ha 0aze
CIIeIMATM3UPOBAHHOMN
KOMITBIOTEPU3UPOBAHHBIM KOMILIEKCOM pabodero mecra

npenoaaBaTelis.

B naGopatopusax uMerorcst npudopsl 1 000pyI0BaHUE:

nabopaTopHas ¢GIOTallMOHHAS MalllMHA KaMEPHOTO THIIA
C BO3IYIIHBIM M C MEXaHHYECKUM IepEeMEeIINBaHUEM
189dJI, nabopaTopHbIii BakyyMHBIH Hacoc 16694-2-50-
06 (Sartorius stedim), Bubponpusox BIT-30T/] 200 mm,
Habop mnaGopatopubix cut, npubop I[ICX-11 (SP),

ayJIuTOpUH,

OCHAIIIEHHOH




TEPMOMETD, MeEIIaJKa, CYIIMJIBHBIN mKad;
MOHOOOMEHHBIE KOJIOHBI; TEPMOCTAT; YCTAaHOBKAa MJIs
ONpeeIeHus 3JIEKTPOXUMHUYECKOU KOppO3uH,
YCTaHOBKA [UIsl ONPEIENIEHHUS CKOPOCTH KOPPO3HH,
KanwuisipHeli  Buckozumerp BIDK-2; kanumisipHbiii
Buckosumerp BIDK-1, HaGop apeomeTpoB, ycTaHOBKa
JUISL OTIPEJIECIICHUSI BOJABI B Macile, aHAJTUTUYECKUE BECHI
Ohaus Adventurer AR 2140; xumuueckue peakTUBBI U
nocyjga, npubop uis OIpeneieHHs] TeMIepaTyphl
Bembllikn B 3akpeiTom Tturie (TB3). Hwmerorcs
KOMIIBIOTEPBl M COOTBETCTBYIOLIEE IPOTPAMMHOE
o0ecrieyeHHe A CONPOBOXKACHUS HKCIEPUMEHTA U

BCACHUA CJIOKHBIX paCyYCTOB.

6.2. JIuneH3MOHHOE U CBOOOTHO PACIIPOCTPAHsIeMoOe NMPOrpaMMHoOe obecreuyeHmne

Ne [IepeyeHp NMMLIEH3UOHHOTO IPOIPAMMHOIO | PEKBU3HUTHI NOATBEPKAAOLIETO JOKYMEHTa
o0ecrnieyeHus

1. | Microsoft Windows 10 Kopnoparusnas | Cornamenue neiicreurensuo c¢ 02.10.2017
(Cormamenne Microsoft Open Value | mo 31.10.2020). [loroBop mnoctaBku I[10
SubscriptionV6328633 0326100004117000038-0003147-01 oT

06.10.2017.

2. | Microsoft Office Professional Plus 2016 | Cormamenue aeiicrBurensao ¢ 02.10.2017
(Cormamenne Microsoft Open Value | mo 31.10.2020). [loroBop mnoctaBku I[1O
Subscription V6328633 0326100004117000038-0003147-01 oT

06.10.2017.

3. | Kaspersky Endpoint Security Cy6Onuuensnonusiii  morosop Ne 102 or
«CrangapraeiiiRussian Editiony. 24.05.2018.

4. | Google Chrome. CBoboaHo pacnpoctpansiemoe [10O cornacHo

YCJIOBHUSIM JIMIIEH3MOHHOTO COTJIAIICHHUS.
5. | Mozilla Firefox CBobOogHO pacmpoctpansiemoe [1O coracHo

YCJIOBUAM JIMOCH3UOHHOI'O COTJIAIICHU S

6.3. IlepevyeHb y4eOHBIX U3AAHUI U Y4eOHO-METOAUYECKHUX MATEPHAJIOB

1. UBneBa N.A. Obmas xuMu4eckasi TEXHOJIOTHS: yaeOHoe HarsigHoe nocooue. .2 / U.A. UBnesa,
O.A. ITanoBa. — bearopoa: Usa-so BI'TY, 2017. — 132 c.

2. UBneBa N.A. O6mas xumMudeckasi TEXHOJOrus: yueOHoe HarsimHoe nmocoou. U.1 / U.A. VBnera,
O.A. TIlanmoBa. — bemropoa: W3n-so BITY, 2013. — 70 c. [DnekTpoHHBIN pecypc]:
https://elib.bstu.ru/Reader/Book/2014040921103838154300009453




3. OOmiast XuMHYECKasi TEXHOJIOTHS: METOAMYECKIE YKa3aHUs K BBIITOJHEHHIO Ja00OpaTOPHBIX paboT
JUIsE CTYICHTOB OYHOW M 3a04HOil (opm oOyuenus crenuanbHocTH 240304 — Xwumuueckas
TEXHOJOTHSl TYTOIUIABKUX HEMETANIMYECKUX U CHJIMKATHBIX MAaTepuajoB U HalpaBICHUM
6axanaBpuata 240100 «Xumuueckass texHosorusi», 241000 «3OHepro- u pecypcocbeperaromiye
IPOIIECCHl B XUMUYECKON TEXHOIOTHH, HepTexuMuu u 6rnotexnomorum» / coct.: M.A. MBnea, O.A.
[TanoBa. — benropoa: MW3p-eo bITY, 2011. - 72 c. [OnexTpoHHBIM pecypc]:
https://elib.bstu.ru/Reader/Book/2013040918592557901600001803

4. OOmas XuMHUYECKas TEXHOJIOTUS: METOJUYECKHE YKa3aHUs W 3aJaHusl K BBIIOJIHEHUIO
KOHTPOJIBHBIX Pa0OT Ui CTYACHTOB 3a04HOW (opMbl 00ydeHus crenuanbHoctd 240304 —
XuMHUecKasi TEXHOJIOTHs TYyTOMJIaBKUX HEMETANIMYECKUX U CHIIMKATHBIX MaTepuanos / cocT.: M.A.
Usnesa, JI.JI. lllaxosa. — benropox: U3a-so BI'TY, 2010. — 40 c.

5. Pacuer MaTepualbHOIO M TEIUIOBOIO OaJaHCOB XUMHUYECKOTO MPOM3BOJICTBA: METOIUYECKUE
yKa3aHUs K BBIIOJIHEHUIO KypcOBOM paOoThl Mo auciumuinHe «O0Imas XuMUYecKash TEXHOJIOTHUS
Uil CTyZeHTOoB HampasiieHuto 18.05.02 — Xumuueckass TEXHOJOTHUS MaTEpUAIOB COBPEMEHHOM
sHepretuku / M. A. UBnesa, O. A. IlanoBa. — benropoa: Uzn-so BI'TY, 2018. — 20 c.

6. CokonoB P.C. Xumuueckas texHomorus: Yue0. mocobue. T.1. — M: I'ymaHut. u3a. meHTp
Banoc, 2000. — 368 c.

7. CokonoB P.C. Xumuueckass texHomorus: Yue0. mocobue. T.2. — M: I'ymaHuT. u3a. HEHTP
Bmagoc, 2000. — 448 c.

8. KyrenoB A.M. OOmiast xumudeckass TexHosorusi: YueO. mis By3oB / A.M. Kyrenos, T.U.
bonnapesa, M.I'. bepenrapren. — 3-e u3z., nepepad. — M.: UKL «Akagemknura», 2003. — 528 c.

9. KytenoB A.M. OO0mas xumudeckass TexHojorus: Yueb. ans By3oB / A.M. Kyrenos. — M.:
Bricmag mkona, 1990. — 520 c.

10. MyxnenoB H.I1. OOmas xumuyeckast TexHonorus: Yueb. s By3os. 4.1 / H.II. MyxneHos. —
M.: Bricmas mkomna, 1984. — 256 c.

11. MyxnenoB H.I1. OOmas xumuyeckast TexHosnorus: Yueb. i By3oB. 4.2 / H.II. MyxieHos. —
M.: Briciias mikona, 1984. — 263 c.

12. TybGonkun A.®. Pacyer XxuMuKoO-TexHOJOTHYeCKuX mporeccoB / A.D. Tyb6onkun, E.C.
Tymakosa u ap. — JI: M3a-Bo «Xumusa», 1976. — 304 c.

6.4. IlepeyeHb HHTEPHET pPecypcoB, NPodecCHOHAIBHBIX 023 TaHHBIX,
HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM

DNeKTPOHHO-OMOIMOTEeYHAsI CHCTEMa http://WWW knigafund.ru/
Kaura®oun

DNeKTpOHHO-OMOIMOTEeYHAs CHCTEMa http://WWW.iprbookshop.ru/
IPRbooks

Hayunas snextpoHHast Oubnmorexa http://elibrary.ru/
eLIBRARY.RU

HayuHo-TexHuueckas Oubnuorexka BI'TY um. | http://elib.bstu.ru/
B.I'.IllyxoBa




7. YTBEPXKJIEHUE PABOYEN ITIPOT PAMMBI+

PabGouass mporpamma ytBepkjaeHa Ha 20 /120 Y4EOHBIN TOJ

0e3 U3MEHEHMH / ¢ ©BMEHEHHSIMH, JOITOJHEHUSIMHU !

ITpoTokos Ne 3acenaHus kadeaphl OT « » 20 T.

3aBenyromuii kadeapoit B.A. JloporaHos

MOAIHUCH OO

JlupeKkTop uHCTUTYyTA

OOAIMUCH dUO

10 3anonusieTcs Kakblii yH4EOHBIN O/ Ha OTAETBHBIX JIACTAX
! Hy»Hoe no1uepkHyTh



