denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.B.05

(uHOeKC OUCYUNIUHDBL)

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI

O61ua;{ XUMHYCCKass TEXHOJIOTUA

(HaumeHo8aHUue OUCYUNIUHDBL)

110 HAIIPABJICHUIO TOATOTOBKH (CHEIUATBLHOCTH )
04.03.01 Xumus

(K00 u HaumeHoBaHUe HANPasieHuss N0020MosKU, cneyuarvHocmu 8 coomgemcemesuu ¢ @I'OC BI10/ @I'OC BO)
MCIII/IHI/IHCKEUI n q)apMaHeBTH‘ICCKa?[ XUMUA

(ranpasnennocmo (npogunv)/cneyuanuszayus)
®opma o0ydeHus: OYHast

I'ox mabopa: 2017

Pacnipenesienue 4acoB JUCHHMILIMHBI 110 cCeMeCTPaM M BHaM 3aHATHI (110 y4eOHOMY IJIaHY)

KoauuectBo 3ET 6
Yacos o PYII 216
Buabl KOHTPOJIA B IK3aMeHbI 3aueTnl KypcoBbie KypcoBbie KonTpoasnsie
ceMecTpax: MPOEKTHI padoThI (s 3‘;?,?,‘30"; dop-
Mbl 00yUYeHHs)
5
NoeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 6 6
Jlexuuun 36 36
JlaGopaTopHbie 18 18
IpakTH4ecKue 36 36
KouTakTHas padora 90 90
Cam. pabora 90 90
Konrtpoan 36 36
Hroro 216 216

ToabsarTu, 2017




Pabouas mporpamma cocraBnera Ha ocHoBanuu @I'OC BIIO/®T'OC BO u yuebHOro miaHa

HarpaBjeHus moAroToBku (cneruanbHocT) 04.03.01. Xumus
(k0O U HAUMEHOBAHUE HANPABIeHUs: NOO20MOsKU, cneyuaibhocmu 6 coomsemcemeuu ¢ PIOC BIIO/ @I'OC BO)

PeunensupoBanue padoueii mporpaMmbl JUCUMILIUHbI:

\/ OtcyTcTBYET

‘/ VYyebnas (pabouas) mporpamma 0J100peHa Ha 3aceTaHuu Kadeapsl « XUMHUsI, XHMUUYECKHE
MpoIecchl U TeXHoJoTum» (mpoTokoit 3acenanust Ne 7 ot 02 ¢espans 2017 r.).

Penensent
(OomdicHoCcmb, yueHoe 36anue, CnmeneHs) (noonucw) (U.0. ®amunus)
«_» 20 T

Cpok neiicTBusi padoueii nporpammsl Aucuuiyimubl 10 02 ¢peBpans 2021 r.

HNudopmanus 06 akryanusanuu padoyeil nporpaMMsl AU CUMILJIMHBI .

[TpoTtoxon 3acenanus kageapnl Ne OT «__» 20 T
[Tpotoxon 3acenanus kageapnl Ne OT «__» 20 T
[Tpotoxon 3acenanus kageapnl Ne OT «__» 20 T
[Tpotoxon 3acenanus kageapnl Ne OT «__» 20 T
VYTBEPX/AIO
3aBenyromuii kKaenaport «XuUMHS, XHMHUYESCKHE MPOIECCHl U TEXHOJIOTHI)
(pazpabomasuweti PI1]])
« _» 20 T I".H. OcraneHko
(noonucy) (U.0. amunus)



AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B.05S O61mas xumMuyecKasi TeXHOJIOT sl

(MHAEKC ¥ HAaMMEHOBaHUE AUCUUILIMHBI (y4eOHOTO Kypca))

1. Heap u 3aga4u M3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

[lenp — wu3y4YEeHHE TEOPETHUUYECKUX 3aKOHOMEPHOCTEHM OCHOBHBIX
MPOLIECCOB XMMHUYECKOM TEXHOJOTHH, 3HAKOMCTBO C TEOPHEHM XHMHUYECKUX
pEaKTOpOB M OOUMMHM MPUHIUIIAMH Pa3pabOTKH  XUMHUKO-TEXHOJOTMYECKUX
MIPOIIECCOB Ha OCHOBE CUCTEMHOIO MTOAX0/1A.

3amaun:

l. 3HAaKOMCTBO ¢ XHWMHYECKMM IIPOM3BOACTBOM, €ro CTPYKTypOH H
KOMITOHEHTaMU. M3ydueHne OCHOB XMMUYECKUX MPOLECCOB U PEAKTOPOB.

2. 3ydenue poiau IpoLeccoB IEpeHoca UMITYJIbCa, TEIJIa U MACChl B PELICHUN
po0IeMbl UHTEHCU(PUKALUNA XUMUKO-TEXHOJIOTUYECKHX MTPOLIECCOB.

3. PaccmoTpeHne OCHOBHBIX TPUMEPOB TEPMOJWHAMUYECKHUX PaCUETOB
XUMHUKO-TEXHOJOTUYECKUX TPOLECCOB W HCIIOJIb30BAaHUS 3aKOHOB XHWMHUYECKOU
KHHETHUKMA TpU BBIOOPE TEXHOJOTMYECKOTO pEXUMa M MOJEITUPOBAHUM ITHX
IPOLIECCOB.

4. 3HaKOMCTBO C (PU3UKO-XMMHUYECKUMU U TEXHOJOTMYECKUMH aACIIEKTaMU
aHalnM3a IPOLECCOB B XUMHUYECKOM IPOM3BOJCTBE M OpraHU3alUd XUMHKO-
TEXHOJIOTHYECKHX ITPOLIECCOB.

5. H3yueHune TEOpPETHMYECKMX OCHOB Kypca Ha IpUMEpPE HEKOTOPBIX
KOHKPETHBIX XUMUYECKHUX IPOU3BOJICTB.

2. MecTo aucuuiuinHbl (yaedHoro kypcea) B crpykrype OITIOIT BO

JanHast aucrurinHa (y4eOHbIM Kypc) oTHocUTCS K bioky 1 «JlucuurinHb
(Monmynmn)» (BapuaTUBHAS 4acTh).

Jucuumineel, yyeOHble KypCchl, HA OCBOCHHMHM KOTOPBIX OazupyeTcs AaHHas
mucuuiuinHa (yueOHblii kypc) — «®Dusuka», «Bbeicmias maremarukay, «OOmas u
HeOopraHudeckas XuMus», «OpraHudeckas XuMus».

JuctuniuHabl, ydyeOHbIE KYpChI, JUIsl KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS, HABBIKH, MPUOOpETaeMbIe B PE3YJIbTaTe HM3YyUYCHHs NTAHHOW TUCIUTIIMHBI
(yuebHoro kypca) — «MeTOHONOTHS COBPEMEHHOTO OMOOPTaHUYECKOTO CHHTE3a»,
«Xumus u busnka BBICOKOMOJIEKYJISIPHBIX COEMHECHUI, «Xumus
TFETEPOIMKINYECCKUX COEIUHEHU», «buomenuuuuckas xumusa», «lloaroroBka k
MpOLEYype 3alIUThI U TIpoueaypa 3amutel BKPy.



3. Ilnmanupyemble pe3yJjbTaTbl O0Oy4YeHHMsl IO AUCHUILIMHE (y4eOHOMY

KypCy), COOTHECEHHbIE

IUVIAHUPYEMbIMHM  pe3yJbTATAMH  OCBOEHUS

00pa3oBaTe/IbHOI MPOTrPAMMBI

dopMupyemMbie U
KOHTPOJIUPYyeMble
KOMIIeTeH UM

Ilnanupyemble pe3yabTaThl 00y4eHHUs

CIIOCOOHOCTh K TIOMCKY H

3HAaTh:

NEPBUYHOI 00pabOTKe | — OCHOBHBIC TOHATHA U 3aKOHBI THUIPOIMHAMUKH,
HAyYHOU u HAy4YHO- | IPOIIECCOB TEIJIO- U MAacCOOOMEHA, TEPMOTUHAMUKH,
TEXHUYECKON  WHGOpPMaluU | KHHETHKU;
(OIIK-5); YMeTh:
—  TONB30BaThCS  CHEHMUAIBHOW  TEXHUYECKOM
JUTEpaTypol ANl pacueTa TEPMOJUHAMUYECKHX H
KUHETUYECKUX XapaKTEPUCTUK TUIIOBBIX IPOLIECCOB
XMMHUYECKON TEXHOJIOTUH;
Bnaners:
— AQHAIWTUYECKUMH H Tpa@UuecKUMH METOJaMU
00paboTKH NEPBUYHOU uH(popMaIun
(9KCTIEpUMEHTAIIBHBIX JAHHBIX )
CIIOCOOHOCTD MPUMEHSATH | 3HATh:
OCHOBHBIE — OCHOBHBIE €CTECTBEHHOHAy4YHBIE€ 3aKOHbI U

CCTCCTBCHHOHAYYHBIC 3aKOHBI
N 3aKOHOMCPHOCTHU PA3BUTHUA

3dKOHOMCPHOCTH PA3BUTHUA XUMHYECKOM HAYKH,

YMeTh:

XUMUYECKOM  HAayKM IIpU |— TPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIC

aHamn3e IIOJIy4ECHHBIX | 3aKOHBI M TIPU aHAJIN3€ PE3yJIbTATOB;

pesynbraros (I1K-4); Braners:
—  MeToJgaMH  pacuera TEXHOJIOTHUECKHUX
nokazarened  3P(GEKTUBHOCTH  TEXHOJIOTHYECKOTO
npolecca;

BJIAJIETH METOJaMH | 3HATh:

Oe3omacHOro oOpaiieHus C
XUMHYCCKHUMH MaTepHraaMu
C y4eToM X (U3UYECKUX H
xumudeckux cBorcTB (ITK-7);

— OCHOBHBIE METOJbI OOpAIICHUS C XUMHYECKHUMU
MarepuajlaMd ¢ y4eToM HUX (U3HYECKHX |
XUMHYECKHUX CBOMCTB;

YMeTh:
— TPUMEHSTh METOABl OE30IacCHOr0 OOpalieHus ¢

XUMHUYCCKUMHA ~ MaTepuajaMd ¢  y4eToM  HUX
(bU3UYECKUX M XUMUYCCKUX CBOMCTB.

Bnanets:

- OCHOBHBIMH METOJaMHU oOpaiieHus c
XUMHUYCCKUMHA ~ MaTepuajaMd ¢  y4eToM  HUX

(U3NICCKUX U XUMHYECKUX CBOMCTB




TemaTuveckoe cogep:kaHue TUCHUIINHBI (Y41e0HOr0 Kypca)

Paznean, TMoapasaen, Tema
MOIYJIb
Moayas 1. OOmme cBegeHuss o | CocrossHHE M TEHACHIMM Pa3BUTUS XUMHUYECKOH HPOMBIIUICHHOCTH, €€ CHIPhEBBIC U

XAMHYECKOM TEXHOJOTHH. XHUMHKO-

TEXHOJIOTUYECCKaA CUCTCMaA.

OKOJIOTHYECKUC HpO6J’I€MLI, Oo6nacti u HanpaBJICHUA MPUOPUTETHBIX I/ICCJ'ICZ[OBB.HI/Iﬁ B
XUMUHU U XUMHYECKOU TEXHOJIOTHU.

CI)IpBe XUMUYCCKOM MIPOMBIIIJICHHOCTH. 3HepFeTI/I'{eCKI/IG XUMHAYECKON

MPOMBIIIJICHHOCTH. Boz[a. HpOMI;IH.UIeHHaS{ BOJAOIIOATOTOBKA

pecypcl

XuMuueckoe MPOU3BOACTBO M XMMHKO-TEXHOJIOTHUECKHUI IpoLece, CTPYKTypa, COCTaB U
KOMIOHEHThI XUMHYECKOT0 MPOU3BOICTBA.

XHUMHKO-TECXHOJOTHYECKAsT cucrema. Texnonoruueckue CXCMBI. OCHOBHBIC

TEXHOJIOTUYECKUE TTO0KA3aTCIIN XUMUKO-TEXHOJOI'MICCKOI'0 Iponecca

HpI/IHIII/IHLI KJ'[aCCI/I(bI/IKaIII/II/I XUMHUKO-TEXHOJOIM'MYECKNUX MPOLECCOB. T'omorennsie u
TE€TEPOrcHHLIC ITPOLECCHL

Moayas 2: XUMHUECKHE MPOLECCH U
PEaKTOPEI

Buzapl XUMHYECKHX pEaKTOPOB.
BBITECHEHHUSI

PCaKTOpLI UACAJIbHOTO CMCIICHHUA H HACAJIBbHOTO

Knaccuduxanus xumudeckux mporeccoB. I'oMorenHslii xumuueckuid npouecc. IlpocTteie
peakiu. CII0KHbIE peaKIiy

I'ereporennsiii xumuueckuii mnponecc. OcHoBHble ompenenenus. Cucrema «la3 —
KHJIKOCTBY, «Ta3-TBEPIIOC»
Bunsr mpomeccoB Maccomepemaun. CmocoObl BbIpakeHUst cocTaBa (a3. DazoBoe

paBHOBecue. MaTepuanbHbI OanaHC MPOILECCOB Maccolepenayd. MexaHu3M MpOIecCoB
MaccomepeHoca. YpaBHeHHe MaccooTmadu. [logobue mpomeccoB MaccooOMeHa.
Juddysnonnsie kpurepun nogodus. YpaBHEHHE MacCONEpEIayH.

Karanutuyeckuit xumuyeckuii npouecc. 'oMoreHHsIi U reTeporeHHslid karanus. Craauu
reTeporeHHOro Katajuusa. PeakTopsl sl KaTATUTHYECKUX MTPOLECCOB

VpoBHM aHanM3a, ONUCAHWS M pacyeTa XUMHUYECKHX IIPOLIECCOB, NPOTEKAIOIUX B
peakropax. CTpyKTypa MaTeMaTHYECKOH MOJIENINM XMMHYECKOIO pEaKkTopa. YpaBHCHHE
MaTepHaIbHOro OajaHca peakTopa.

TeruoBble  sIBIEHUST B  XUMHYECKOM peaktope. M3orepmumueckuid  mporuecc,
HEM30TEPMHYECKHH IIpOIlecC B XMMHYECKOM peakrope. OpraHmzanusi TemiooOMeHa B
peaxkTope U TeMIepaTypHbIC PEKHMBL.

MopemupoBanne u  monend. CrocoObl  MopenupoBaHus.  [loHsThe

MareMaTHIecKoe OIUCAHNE CUCTEMBI U ITOAX0IBI K €r0 CO3/IaHMIO.

CUCTCMBI.

Monayas 3: Baxseiimme XuMu4eckue
MPOU3BOJCTBA

TexHomorust cBszaHHOro asora. CelpheBas 0a3za a30THOW NpoMBIIUIEHHOCTH. CHHTE3
aMMuaka

IIpou3BOACTBO a30THOM KHCIIOTHI

Xumnueckas nepepadorka Hedru. [lepBudnas nepepaborka. Karanuruyeckuii KpeKHHT,
Katanutnueckuii pudopmMuHr HedTH.

TexXHONOTHS CEpHOI KUCIOTH M1 MUHEPAJIbHBIX YIOOPEHUH

OO0mas Tpy10eMKOCTh TUCHMILIMHBI (Y4eOHoro kypca) — 6 3ET.




4. TexHo10rH4YeCKas KapTa 1o ydyeOHoMy Kypcy O0uias XuMuyeckas TeXHOJIOTUsl

Cemectp | Kon-Bo Henens, B O0peM ydeOHOTO Kypca W BHIBI YIEOHBIX MEpOTIPHIATHH ®opma | KorTposs
H3y4CHUS TCYCHUC KOTO- Bcero KonrtakTHas paboTa 3aHATHS CamocrosrenpHas padoTa KOHTPOJIA B Jacax
PBIX pCATN3yETCA 4acoB Bcero 5 =
KypC 10 . 2 s 5
yp ya = < g
UIaHY o o g o = & by
o4 g, 4 °
e = g = = E 2
: B | By : 5 5 2
% Q 'E = 8' = o )
= o o, = ) o~ =
o = < = m 5 o) < = =N S
2 = 2, E . & [ =% > . 8 a,
5 = 1] =1 = ) 5] Q Q 5 = Q
= [t=] < oo 59 i<t = o &8 z <)
Q 5} < o o < o — ] [s) T =
= a~ a2,
aa] = = = m M = S & :4 S| =
5 18 216 90 36 18 36 90 0 0 0 0 0 88 2 9K3aMeH 36
=
TTpoJOIKUTENBHOCT YIEOHBIX
° — 5 = nr:eﬂ N ¥ TpeboBanus k pecypcam
< N g POMPHATHI, MTPOBOAUMBIX
£ N =
g Omnmcanne yaeOGHOro 5| 25 o - £
g MEpOIPHSATHS £ ! A o, E 2
- (Tema, popmbl IpoBeIE- s z § é E B ay/IUTOPHH CaMOC;%’(')TT:m’Ha“ e a§*
5 8 EE HUsI JIEKIHiA, 1abopa- = ) o X p = 2 ~ =
5 IS8 Haumenosanue g B S 2 E S8 = o2 2 =
<4 = o TOPHBIX, MPAKTUICCKUX =3 S 2 I o a2, a5 g8 = o
o S yue6HOro g & > a|l &8 28 = 15 ] g £ & S =
T = £ 5 3aHATHUH, METO/IBI 00y- @ == = &, = = o = 3 0 g 3 o
ol ol MEPONPUATUA I Qo o S = S o o (=% = IS 5 23 N
= = ) YEeHHs], pean3yIoNHe gl 2 g E = E S 5 8 e g pE Tpebyemoe g<
g TIpUMEHsIeMyIo 00pa3o- o Z o % 3 » >§7\ . y FE g i 5 5 g S obopynoBanue 2
é BaTEJILHYIO TEXHOJIO- E % g s g 52 x g g 2 E g = ] E s g
= E
2 rio) N - = =22 = - S g =g 2
& = = 2 5
o m O & I
m T =
= = g
o = =
BBenenne B IMCUATLIN-
Hy. IloHsTne TexHOIO-
run. TexHOTIOrus  XUMH-
YECKHX  MPOU3BOJICTB.
Mecro TEXHOJIOTHH
cpemy  JPYTMX — Hayk.
Jlexuust Nel: Jlex CocTosiHHAE Y TEHAEHIIUHA JlekunoHHas
1 1 . + J1 2 1 A-115 187 JHocka menosast | [1,2,3,8]
Bgezenue B Kypc Nel pa3BUTHS  XHMHYECKOM ayuTopHs
MPOMBIIUICHHOCTH,  €¢
CBIPBEBBIC U IKOJIOTHYC-
ckue mpodnemsr. O6ma-
CTH U  HampaBJICHUS
MPUOPUTETHBIX ~ HCCIIe-
JIOBAaHUH B XHMHH U




XUMHYECKOH  TEXHOJIO-
THH.

IIpaktuyeckas  pabora
Nel. Pacdersl mo Xumu-

IIpaxkTuyeckoe JlexmonHast
1 P 1131 YECKUM YpaBHEHHSM. 0 A-306 40 Iocka menosas | [1,2,3,8]
3ansTHE Ne 1 ayJUTOpHUs
Pacuersl ¢ npumeHeHu-
€M Ta30BbIX 3aKOHOB
Colpbe XUMHYECKOH
MIPOMBIIUICHHOCTH.
Jlexmus Ne2: P
ChIpbe U pecypehl Jlex OHepretuyeckiue pecyp- JlexmonHast
2 & Chl  XMMHYECKOH Mpo- A-115 187 Jocka menosast | [1,2,3,8]
XUMHHYECKOU Ne2 ayUTOpHUs
MBIIIJIEHHOCTH.  Boja.
IIPOMBIIUICHHOCTH
IIpoMbllieHHass  BOJO-
IIOATOTOBKA.
IIpakTuyeckoe lpaxmiuecias  pabora Jlexunonnas
2 P 1132 No2. CocTaB HCXOIHBIX A-306 40 Ilocka memnosas | [1,2,3,8]
3aHsaTHE Ne 2 . ayIUTOpHs
U PEaKIMOHHBIX cMeceit
JlaGoparopnast  pabora JlaGopartopus
JlaGoparopHoe Nel. OnpenereHne "®uznyueckas u JlabopatopHoe
2 JIa631 A -318 24 [1,2,3,8]
3ansTHe Ne 1 IUIOTHOCTU PaCTBOpPHTE- KOJUIOUHAS 00opyaoBaHKe
e XuUMus"
VI3ydeHue JEKIHOHHOTO IMTomemenne st
CamoctosesbHoe MaZ: uana. IloaroroBka CaMOCTOSATEIILHOM Kowmbotep ¢
1-9 U3ydeHHWe  Mare- Cam P ) T-401 16 BBIXO/IOM B [1,2,3,8]
K 3aIllUTe MPaKTHYECKHX 44 PaboTEI CTyIEH-
puana cetb MHTEpHET
1 1a00paTOPHEIX padoT. TOB
XHUMHYECKOE MPOU3BO/I-
Jlexmus Ne3: p
Crpykrypa ; CTBO " XHMHKO-
Jlex TEXHOJIOTUYECKUN  Tpo- Jlexmonnast
3 COCTaB  XUMMYE- P 1 A-115 187 Iocka menosast | [1,2,3,8]
Ne3 ece, CTpyKTypa, COCTaB AyJUTOPHUS
CKOTO TIPOHM3BOA-
coTBa U KOMITIOHEHTBI XHMHYe-
CKOT'0 IIPOM3BO/ICTBA.
IMpakTnueckas ~ pabora
IIpaxkTuyeckoe Ne3  Camoctosenbras Jlexmonnast
3 P 1133 pa6orta 1o teme «Coctas A-306 40 JHocka menosas | [1,2,3,8]
3ansTHe Ne 3 ayJUTOPHUS
HCXOIHBIX U PEaKIHOH-
HBIX CMecen»
XUMHKO-
TEXHOJOTHYECKas  CH-
cTeMa. Texnonoruye-
Jlexuust Ne4:
XiviKo Tlex ckue cxembl. OCHOBHbIE JleKIMOHHas
4 TEXHOJIOTUYECKHE T10Ka- A-115 187 Ilocka menoBas | [1,2,3,8]
TEXHOJIOTHYECKas Ne4 ayIUTOpHUs
3atemn  3(QQPEKTUBHOCTH
cucrema
XUMHKO-
TEXHOJOTHYECKOro Ipo-
necca
IIpakTuyeckoe lpaxmisecias — pabora Jlexunonnas
4 P 1134 Ne4  Meronuka COCTaB- A-306 40 Jlocka MesoBast
3ansTHE Ne 4 ayuTOpHUs

neHus  u Qopma mpen-




CTaBJICHUs ~MaTepUalb-
HOTO OaJlaHca.

JlaGoparopnast  pabora JlaGopartopus
JlaGoparopHoe Ne2  OmpeneneHue cre- "®uznyeckas u JlaGopatopHoe
paTop J1a632 pen A-318 24 parop [1,2,3,8]
3ansaTae Ne 2 MICHH BIArOINOITIONICHUS KOJUIOHIHASI obopynoBaHue
ancopOeHTa xumus"
Jlexuust No5: Hpunuuner  knaccudu-
Knaccudukanums Kaliu XHMHKO-
puscan Jlexk. h JlexuuoHHast
XUMHKO- TEXHOJIOTMYECKUX PO~ A-115 187 Jocka menosast | [1,2,3,8]
Ne 5 ayUTOpHUs
TEXHOJIOTHIECKHX neccoB. ['oMoreHHsle ¥
cucTeM reTeporeHHbIe IPOIIECCH
IIpaktuyeckas  pabora
IIpakTnyeckoe Ne 5. OcHOBHbIE TeX- JlexmonHast
P 1135 0 A-306 40 Ilocka memnosas | [1,2,3,8]
3ansaTae Ne 5 HOJIOTHYECKHE IIOKa3a- aAyAUTOPHUS
tenu XT npoueccos
Bust XUMHYECKUX
Jexuns Neb: Jlex eali[To OB Peakropsl JlexkuuoHHas
Xumuueckue : p POB. P A-115 187 Iocka menosast | [1,2,3,8]
Ne 6 HJI€AJIBHOTO CMEIIEHUS 1 ayUTOpHUs
peaKTops
HJI€aTEHOTO BEITECHEHHS
IIpaktuyeckas  pabora
IIpakTnyeckoe Ne 6. Ocobenocti JlexmonHast
P I136 | cocraBimenms  MaTepw- A-306 40 Jlocka mMeroBast
3ansTHe Ne 6 AyJUTOPHUS
QIbHBIX 0OaNaHCOB I
HeoOpaTHMBIX peaKui
JlaGoparopHas pabota JlaGopartopus
JlaGoparopHoe Ne3. "®usznyeckas u JlaGopatopHoe
paTop A-318 24 parop [1,2,3,8]
3aHsTHE Ne 3 IIpoMelteHHas BO0- KOJJIOUAHAs obopynoBaHue
MOAroToBKa 1 xumus"
Krnaccuduxarms xumu-
YEeCKHX TIPOLIECCOB.
Jlexnust Ne7: . por
T"'omorenunbie Jlex T'oMOreRHEGE  XHMATIE- Jlexnmonnas
ckuii mponecc. ITpocreie A-115 187 Jocka menoBast | [1,2,3,8]
XMMHUYECKHE  pe- Ne7 ayIMTOpHs
peaKIuu. CrnoxHble
AKIHIH
peakiun. PeakTopbl mist
TOMOTEHHBIX ITPOLIECCOB
Ipaktuueckas  pabora
TIpakTnyeckoe Ne 7. Ocobennocti JlexnonHast
P 1137 COCTaBIICHHS  MaTepH- A-306 40 Jlocka MemnoBast [7,8]
3ansaTHe Ne 7 ayIUTOpHUs
QIBHBIX 0OaJaHCOB I
00paTHUMBIX peakuuit
I'eTeporenHsIii XuMHuYe-
ckuit mpouecc. OCHOB-
JleximaNe8 Hele onpenenenus. Cu-
Jlex JlexnonHast
IereporeHHble Nog | cTeMa «a3 — xun- AVIHTODHA A-115 187 Jocka menoast | [1,2,3,8]
MPOIIECCHI - KOCTBY», «Tra3-TBEpoe». YAHTOP
Peaktopsl 11 Terepo-
TeHHBIX IPOLIECCOB
[paktiyeckoe 1138 [paktiyeckass  pabora A-306 40 Jlocka menoBast




3ansaTue Ne §

Ne 8. Pacyer pacxoJHbIX

K02 duUIneHTOB
JlaGoparopus
JlaGoparopHoe JlaGopatopuas  padora ”(I)mnl:iecxl:mn JlaGopatopHoe
8 paTop J1a634 | Ned.  TIpomsimurennas A-318 24 parop [1,2,3,8]
3ansaTae Ne 4 KOJUIOHIHASI obopynoBaHue
BOJIOTIOJITOTOBKA 2 "
XUMUS
Karanutuueckne  mpo-
LeCChl B XHMHYECKOU
TexHojoruu. I'omoreH-
Jlexuns Ne9: HbIE U TETEPOrCHHBIE
Karanuruueckne Jlek. KaTaJUTUYECKUE  Ipo- Jlexunonnas
9 P » A-115 187 Jlocka menosast | [5,7,10]
MIPOLIECCHL Ne 9 neccel.  Karamusatopsl. ayUTOpHUs
CBolicTBa  KaTaaM3aTo-
poB.  Peaktopel s
KaTaIUTUYECKUX  IIPO-
LIECCOB
IpakTuyeckoe lpaxtueckoe  sanarue Jlexunonnas
9 P 1139 Ne 9. Meroauka pacuera 1 A-306 40 Jlocka MesoBas [1,2,3]
3ansiTHe Ne 9 ayUTOpHUs
TEIUIOBBIX OaJIaHCOB
YpoBHU aHanM3a, ONU-
CaHUA U pacueTra XUMH-
YECKHX MIPOLECCOB,
Jlexmus NelO. MPOTEKAIONIUX B peak-
1 - Jlek. P i P Jlekunonnas
10 MarepuaibHslii topax. CTpykTypa Ma- A-115 187 Iocka menosast | [5,7,10]
Ne 10 . ayUTOpHUs
Oananc TEeMaTHYECKOH MO
XUMHYECKOTO PEeaKTopa.
VpaBHeHHE MaTepuaib-
HOTro OaJlaHca peakTopa.
IIpakTHueckoe 3aHsATHE
IMpakTiyeckoe Ne 10. KonrponsHas Jlexnmonnas
10 11310 A-306 40 Jlocka MenoBast [1,2,3]
3anarae Ne 10 paboTa Mo TeMe TEeXHO- ayUTOpHUs
JIOTHYECKHE PAcueThDy
JlaGoparopust
JlaboparopHoe JlaGopatopuaz  pabota "‘DI/ISI/E{GCKI;SII/I JlabopartopHoe
10 paTop J1a635 | NS 3ammra naGopa- A -318 187 patop [7.8]
3aHaTHe Ne 5 KOJUIOMAHAS 00opynoBaHHe
TOPHBIX paboT "
XUMHUS
TennoBble sBIEHUS B
XHMHYECKOM PEaKTope.
Wsorepmuyeckuii  mpo-
Jlekumss Ne 11: mmecc, HEM30TepMHUYe-
TemnnoBsle  sBIe- CKHH TIpolecc B XHMH-
Hus B xumumue- | Jlek 4yeckoM peakrtope. Opra- JleximoHHast
11 peaxtope. Lp 1 A-115 187 Jlocka memoast | [2,4]
ckoM  peaktope. | Nell | Hm3amus TeruiooOMeHa B ayJUTOPHUS

MognenupoBanue
¥ mojenu B XT

peakTope M TemIepa-
TypHBIE pEXUMBEL. Mo-
JICITUPOBAHUE M MOJIEIIH.
CriocoObl  MOJIETHPOBA-
Hus. TloHATHE CHCTEMBI.




MaremaTHuecKoe  OIH-
CaHUE CHCTEMBI M TIO-
XOJIbI K €r0 CO3JIaHHIO.

11-18

CamocrosiTenbHOe
HU3y4eHHE  Mare-
pHana

Cam

W3yyenue JEeKLMOHHOIO
matepuana. IloxroroBka
K 3aIlUTe MPaKTHYECKHX
pabort.

44

ITomerenue s
CaMOCTOATEIbHON
paboTEI

I-401

16

Kommsrotep ¢
BBIXOJIOM B
cetb MHTEpHET

[1-10]

11

IIpakTuyeckoe
3ansTue Ne 11

1311

IIpaktuyeckas  pabora
Ne§5  CamocTosTensHas
pabora mo pacyery Ma-
TepualibHOro Oananca.l

JleknmonHas
ayUTOpHUs

A-306

40

Jlocka menoBast

[2.4]

12

Jlexkuuss Ne 12
OCHOBHBIE TIPOM3-
BOJICTBa  He(Te-
XUMHHA

Jlex.
Ne 12

ITpou3BOACTBO HU3IIHX
oneUHOB  MUPOIU30M
yraeBogopoaos. [Ipous-
BOJCTBO  JTHWJIOEH30IA.
IIpousBoncTea crupoia
1 TIOJIUCTHPOJIA.

JleknmonHas
ayJUTOPHS

A-115

187

Jlocka menoBast

[2.4]

12

IpakTuyeckoe
3aHsaTHE Ne 12

11312

IIpaktuyeckas  pabora
Nel2. CamocTosTenbHas
pabora mo pacdery ma-
TepUaIbHBIX OaJaHCOB 2

JlexumonHast
ayJUTOPHS

A-306

40

Jlocka menoBast

[2.4]

13

Jlexuust Nel3:
IIpousBoncTso
CEpHOI KHUCIIOTHI

Jlek.
Nel3

Celppe Uil CEpHOM
KHCIIOTBI W METOJBI ee
noiyueHus.. KoHTakT-
HBII CIIOCOO TTOTydeHHs
cepHO#t kucnotsl. [lomy-
YyeHHe OOXKHIOBOTO Ta3a
n3 komuenana. Karamm-

THYECKOE OKHCIICHHE
nuokcuma  ceppl.  AO-
copOmmst TPHOKCHIA

cepbl. TexHonoruueckas
cXeMa MpPOU3BOJCTBA KA
CEpHOI KUCIIOTHI.

Jlexnmonnas
ayUTOpUs

A-115

187

Jlocka menoBast

[1-5]

13

IIpakTuyeckoe
3anaTue Nel3

11313

Ipaktuyeckas  pabora
Nel3. Texuomormueckue
pacdeTsl TIPOM3BOACTBA
CEpHOI KHCIOTHI

Jleximonnas
ayUTOpHUs

A-306

40

Jlocka menoBast

[2.4]

14

Jlexnust Nel4:

Texnonorust cBs-
3aHHOT'O a3ora.
CuHTE3 aMMHaKa.

Jlek.
Nel4

CeIpbeBasi 6aza a30THOM
MIPOMBIIUICHHOCTH.

Ilomyyenue TexHONIOTH-
yeckux ra3oB. OuucTKa
KOH. Ta3a OT OKCHIOB
azota. CHHTE3 aMMHaKa.
TexHonorudeckas cxema
MIPOU3BOJICTBA AMMHAKa

Jlexmonnas
ayUTOpHUs

A-115

187

Jlocka meoBast

[1-5]

14

IIpaxkTuyeckoe
3ansATHE Nel4

11314

Ipaktuueckas  pabora
No 14. TexHoyoruyeckue

JlekunoHHas
ayMTOpHUs

A-306

40

Jlocka menoBast

[2.4]

10




pacyeTsl NPOM3BOACTBA
aMMuaka

Jlexums Nel5:
TexHomnorus

Karanuruueckoe okuc-
JIeHHe amMmuaka. AO-
copOILHsi OKCHJIOB a30Ta.
Oumncrka OTXOISIINX
ra3oB OT OKCHJIOB a30Ta.

15 CBSI3aHHOTO a30- Jlek. HpOPBBOI[CT?O KOHI_ICH: JlekunoHHas A-115 187 Jlocka MeoBas [2,4]
Ta.. [IpousBon- Nel5 | TpupoBaHHOM  a30THOI ayJUTOpHUs
CTBO a30THOII KHCIIOTBL. TeXHOJOTHYe-
KHCIIOTHI cKas cXeMa IIPOM3BOA-
CTBO pa30aBiieHHO
a3oTHO# Kucnorel (AK-
72)
IIpaktuyeckas  pabora
I Ne 15.. TexHonorude- 11
15 PAKTHACECKOE I1315 | ckue pacyeTl MpOU3- CKIHOHHAA A-306 40 Jlocka MeoBast [2,4]
3ansTHe Nel5 N ayIUTOpHs
BOJICTBA a30THOM KHCIIO-
Thl
IIpomsBoncTtBo  Kapba-
Jlexuust Nel6: muga. OCHOBHbIE CTa-
IIpousBoncTBo mun.  TexHoJIornueckas
Jlex Jlexunonnas
16 a30THBIX  MuHe- [ oo o [ cxema CTPUIIITHHT- JRE— A-115 187 Jlocka MenoBast [2,4]
paJIBHBIX  y100pe- - npouecca.  Ilpousson- YAHTOP
HUil CTBO aMMMAYHOH CENUT-
pHL
Ipaktuyeckass  pabora
16 IIpakTuyeckoe m316 Ne 16 Texnonoruyeckue Jlexunonnas A-306 40
- Jlocka MenoBast [2,4]
3ansaTHE Nel6 pacdeTsl  NPOM3BOJICTBA ayIUTOpHs
kapOamua
Colppe A1 TPOU3BOJI-
cTBa (pochopHOH KHCIIO-
Jlexrms Nel7: TBl U (OocHOpPHBIX yI00-
TeXHOJzomsI doc- ek penuii.  DyHKIHOHATb- JlekumonHas
17 (OpHOI  KHCIOTHI Nol7 | HAT CXema SKCTpaKiu- a o A-115 187 Jlocka MenoBast [2,4]
" (hochopHbIX h OHHOM dochoproit YAHTOpHS
yroOpeHuit KHCHOTEL. TexHonormde-
cKas cXeMa MOJIy4eHUs
cynepdocdatos.
IpakTnueckas ~ padora
IMpakTiyeckoe Ne 17. KonrponsHas Jlexnuonnas
17 1317 A-306 40 Jlocka menoBast [2,4]
3ansiTue Nel7 pabora mo pacudery Tern- ayJUTOPHUS
JIOBBIX OaaHCOB
Jlexuust Nel8: Yrunuzanus u o0e3Bpe-
XHMHKO- JKUBaHHE TBEPJIBIX
18 TEXHOJIOTUYECKUE Jlex OTXOJI0B. YTWIM3AIMA U Jlexunonnas A-115 187 Jlocka MestoBas [2.4]
meromsl 3amuthl | Nel8 | obesBpexuBaHmMe —KHA- AyAUTOpHUS
OKpYy>Karomien kux orxomoB. OO6e3Bpe-
cpenbl JKUBAHHE Ta30BBIX  BHI-
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6pocoB
Mpaxruueck IIpaktuyeckas  pabora TlexioHHas
18 3 P N 11318 | Ne 18. WUrorosoe 3ams- | + II 3 2 CKIMO 1 A-306 40 Jlocka MenoBast [2,4]
3ansaTHe Nel§ THe ayIUTOpHs
Komrbrorepsl ¢
Hroroselii  TecT KommbroTrepHslit EES?ZM?HI;IM
o Kypcy depe3 ™ + 100 2 KJ1acce obuiero 1 VJIK-812 19 feterHeM
oT JocTyma A1 IIpOBENC-
HHUS HTOTOBOTO
TECTUPOBAHUS
IMoxroroBka K 9K3aMeHy 36
HTOr'O 90 126
216
HUTOT'O 2
yepe3 OT

5. Kputepun u HOpMbI TEKYIIer0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAlINH

HaumenoBanust | Tunsl yueOnbix | KonnuecTBo 6anminoB | YcinoBus 1omycka Kpurepun u HOpMBI OLIEHKH
y4eOHBIX MEPO- | MEpONpPUATUN
MIPUSITUI
JlaGoparopubie | BrinosHeHue u 8 3a kaxnayro mabo- | bes momycka 3a BbINOJIHEHUE JabopaTopHOl paboTel —4
3aHSATHUS 3alUTa OJJHOW | paToOpHYIO padboTy U Oayuia, 3a 3amury — 4 Gaia
paboThI 32 Oasuta 3a yeTbIpe | BelmoHeHUE pa- | «3a4TCHO» 8 OamoB - MOATOTOBIEH MOJI-
3aIUIAHUPOBAHHBIX | OOTHI W HAJWYHE HBIII OT4YeT 10 JrabopaTOpHOMU
paboThI oT4yeTa 1o Heu pabore. B mporecce 3amuThl

JaHBl OTBETHI HE MEHEE, YeM Ha
80% BompocoB mo Teme jiabo-
paTopHOil pabOThI, 3aJaHHBIX
nperogaBareyieM (3amaercss He
MeHee 10 BOIpocoR)
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«"e 3aute- | 0 - 4 GaysioB — HE BBINOJIHEHA
HOY» naboparopHasi paboTa WIM He-
BEpHO O(dopMIIeH OTYEeT O Jia-
O6oparopHoii pabote. B mpo-
I[ECCe 3allUThl JAHbl OTBETHI
MeHee, yeM Ha 80% BOMpoCcoB
no TeMe JiabopaTopHOM pado-
ThI, 3aJJaHHBIX TIPETIOIaBaTEIIeM
(3amaercst He meHee 10 Bompo-
COB).
[IpakTuueckue Brinonnenue 3 —4 bama 3a Kax- be3 nomycka «3a4TCHO» 4 Oamta — mpeNCTaBIeHBI pe-
paboThI onHOM u3 13 3a- | AyI0 MPaKTUYECKYIO 3yJbTaThl pacuyera B Tpedye-
IUTAaHUPOBAaHHBIX | paboTy. Bceero 36 MOM O00BEME
pabor 0aJlIoB 3a TpUHA-
JIATh BBITIOJIHEHHBIX
pabor

KonTponbHbie 8 6ayoB 3a KOH-
paboter Ne 1,2 TPOJILHBIE M CAMO- «He 3adre- | 0 - 3 O6amIoB — HE MpeacTaBIe-
CaMOCTOsITeNb- | CTOSITENIBHBIE PaOOTHI HOY» HBbl PE3yJIbTAaThl pacdyeTa WU
HbIE pabOThI Bcero 32 6anna 3a NPEACTABICHBl HE B MOJHOM

Nel,2 JIB€ KOHTPOJIbHBIX U o0beme
JIBE CAMOCTOSITEIIb-
HBIX PaOOTHI
Hrtoroseiii Tect | UTOroBeii  TeCT

o Kypcy depes

T

o Kypcy uepes

T

100

Cxema pacyeTa UTOTOBOIi OLIEHKH

(Cymma)/2» - cymMMa OajsioB MO BCEM Y4YEOHBIM MEPOIPHUATHSIM,
IPETyCMOTPEHHBIM B KypCe.

13




dopmMma npoBeIeHUS
IPOMEKYTOYHOM aTTeCTallU

YcnoBus AOITYCKa

Kputepuu 1 HOpMbI OLIEHKH

DK3aMeH (TeCTUPOBAHUE)

Brimonaenne mabopatop-

HBIX pabor Ne 1-4,
obopmiieHME U 3alluTa
ATUX paboT.

Brimonnenne npaktude-
ckux padot Ne 1-13.
BrinonHeHne KOHTPOJIb-
HBIX U CaMOCTOSITEJIbHBIX
pabor

«OTJIIMYHO» Texymuit peittunr cocrapnser 80-100
0aJI0B
«XOPOIIO» Texymuii peirtunr cocrasisier 60-79
0aJ10B
«ynoneTBoputenbHO» | Tekyumii pedtunr coctasiser 40-59
0aJI0B
«HEYIOBJIETBOPUTENIBbHO» | TeKylUii pPEHTHHT COCTABJISET MEHee
40 6amnoB
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6. BaHK TecTOBBIX 3aJaHMIl U perJaMeHT NPOBeJAeHUs] TeCTUPOBAHMIA

6.1. BaHk TecTOBBIX 3a/IaHNIi /151 IPOBe/IeHUsI TECTUPOBAHUI

HasBanue Oanka tectoBbIX | Kos1-BO 3amannii PazpaboTunku
3aJaHui B OaHKe TeCcTo-
BBIX 3aJaHUH
OO01mast XuMHuyeckas TexX-
300 Kanyctun I1LII.
HOJIOTHS

6.2. PersiameHT npoBeieHUs TECTUPOBAHUIA

HazBanue 6anka Kon-Bo 3ama- | Homepa u Haume- | Kos-Bo | Bpems Ha Te-
TECTOBBIX 33JIaHUM | HUUW, IPEIbSB- | HOBAHMS PA3EIOB |3aJaHNM | CTUPOBAHME,
JSIEMBIX CTY- TecTa B pas- MUH.
JEHTY Jene

OO01mas xumuye- 40 1. OO0mme cBene- 15 70
CKasl TEXHOJIOTHSI HUA O XHMHYE-

CKOM TEXHOJIOTHH.

XHUMUKO-

TEXHOJIOTHYECKast

CUCTEMA.

2. XumMu4eckue 15

IIPOLIECCHI U PEAK-

TOPBI

3.Baxueiiiue 10

XUMHUUYCCKUC IIPO-
H3BOACTBA

/. Kputepuu u HOpMBbI OIIeHKH KYPCOBBIX padoT (IPOEKTOB)

JlanHBIN pa3en yaeOHBIM IJIAHOM HE MPETyCMOTPEH.

8. IlpuMepHasi TeMaTHKAa MUCbMEHHBIX PadoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYETHO-TPAGUYECCKUX H JP.)

JaHHbIi pa3nen yueOHbIM IJIAHOM HE MPETyCMOTPEH.

9. Bonpocskl K 3K3aMeHY

No Bomnpocsr

T

1. | XuMuueckas TEXHOJOTHS KaK HayKa. XUMHUKO-TEXHOJIOTMYECKasl CUCTEMA,
TEXHOJIOTHYECKasi cXxema. 3HAauYeHHEe XUMHUYECKOW TEXHOJOTMU U XHUMHYe-




CKOI'o MallmMHOCTPOCHH L.

2. | KpaTkue cBe/ieHUs 110 UCTOPUHU PA3BUTHSI XUMUYECKOW TEXHOJIOTHUHU.

3. | OcHOBHBIE TEHACHIIMU PA3BUTHUS XUMHUYECKOW TEXHOJOTUU M XUMUYECKOU
MIPOMBIIIIEHHOCTH.

4. | ITpou3BOAMTENBLHOCTD annapaToB. NHTEHCHBHOCTh pabOTHI alnapaToB.

5. | XapakTepHCTHKa NEPHOJUYECKUX U HEMPEPBIBHBIX MPOLIECCOB.

6. | CoIpbe xumuueckoi mpomelnieHHOCTH. Kinaccuduxarmsi.

7. | PanmonaibHOE M KOMIUJIEKCHOE MCIOJIb30BAaHUE CHIPHEBBIX PECYPCOB.

8. | Ilpunuunsl oboramenus colpbsi. OCHOBHBIE METO/IBI.

9. | Bosnyx kak ceipbe. Jlpyrue o6iactu NpuMEHEHHUs BO3/1yXa.

10. | Bona. CpoiictBa. [Ipuponnas Boga. JKeCTKOCTh BOJBI.

11. | IIpomslneHHast BOAOIOATOTOBKA.

12. | ObnacTi mpuMEHEHHUs] BOJbI B XUMUYECKOW MPOMBINIICHHOCTH. TpeboBa-
HUS K BOJIE.

13. | OcHOBHBIE CTaJAUU TEXHOJOTHYECKOro Ipoliecca. JIumuTupyromas craaus.
O06sacTH NPOTEKAHMSI TEXHOJIOTMYECKOI0 IIpolecca.

14. | Knaccudukaims nporeccoB U anmnaparos.

15. | 3akon neiictBus macc. Koncranta paBHoBecus. [Ipunmun Jle-IllaTense.
PaBHOBecHE B TEXHOJIOTHYECKUX MPOLECCAX.

16. | Crenens mpeBpamenus. M36upatenbHocTh. Beixon mpomykrta. PaBHOBec-
HBIW BBIXOJI POJYKTA.

17. | CkopocTh TEXHOJOTMYECKHUX MPOIECCOB (TOMOTE€HHBIX M TE€TEPOTrCHHBIX).
Koadpbunment quddysun.

18. | JIBmkymias cujaa TEXHOJOTHYECKOTo Mpolecca.

19. | AGcopOuus npu NpsiMOTOKE, MPOTUBOTOKE U MEPEKPECTHOM TOKE.

20. | CrocoObl TOBBIIMIEHUs CKOPOCTH TEXHOJIOTMUYECKOTO Tpoliecca. BrusHue
TeMiiepaTypbl. YpaBHeHue Appenunyca u Bant-I'odda. Bausaue temnepa-
Typbl Ha BBIXOJ MPOAYKTa 00PAaTUMOI0 SK30TE€PMUYECKOIO Mpolecca. KO-
HOMHWYECKH pallOHAJIbHAs TEMIIepaTypa.

21. | OcHOBHBIE CTIOCOOBI CO3JIaHUSI XOPOIIMX YCIIOBUM KOHTaKTa (a3 B rerepo-
T'eHHBIX TPoLIeccax ¢ y4YacTHeM TBepAoH (as3bl.

22. | OcHOBHBIE CIIOCOOBI YBEIWYEHUS TMOBEPXHOCTH COMPUKOCHOBEHHS pearu-
pyromux ¢a3 B CUCTEME ra3->KUJKOCTb.

23. | TexHONIOTMYECKHEe CXEMBI C OTKPBITOM IETBbI0O M 3aMKHYTBIC. XapaKTepH-
CTHKA.

24. | TexHMKO-dKOHOMUYECKHE IOKa3aTed XUMHUKO-TEXHOJOTHYECKUX TMpoIleC-
coB. Pacxomubiii koaddunment. MomHoOCTh anmnaparta. YJaeidbHble Kalu-
TaJbHBIEC 3aTpaThl. 3aBUCUMOCTD Y/AEJbHBIX KalUTAJIbHBIX 3aTPaT OT €AMHON
MOIIIHOCTH yCTaHOBKU. Ce0eCTOMMOCTb.

25. | OcHOBHBIE NIOJIOKEHHUSI MAaTEpUAIbHBIX U TEIUIOBBIX OAJIaHCOB.

26. | TpeOoBanus K XUMHUYECKUM peaktopam. [Ipom3BOAUTEIHLHOCTh U WHTCH-
CUBHOCTB.

27. | Knaccudukaiys XUMHYECKUX PEAKTOPOB.

28. | PeakTopbl MepuoIuYeCcKOro U HEMpepbhIBHOTO nelcTBUsl. OCHOBHBIE Xapak-
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TCPUCTHUKH.

29. | Knaccudukaiusi peakTopoB MO PEKUMY JABUKEHHUS peareHTOB. OCHOBHbBIE
XapaKTEePUCTUKHU.

30. | Kunernueckast MOJieb peakTopa UACAIbHOTO BHITECHEHUSI.

31. | PeakTopsl MOTHOTO CMEMICHUS. XapaKTepUCTHKA. MaTeMaTH4ecKoe ommca-
HUE.

32. | Kackan peaktopoB monHoro cMmenienus. CTemneHb mpeBpamieHus. [IBuxy-
nias cuita. CKopocTh nmpouecca. MareMaTn4ecKkoe ONMHCAHME.

33. | Knaccudukanus peakTopoB 1o TemmneparypHomy pexumy. CpaBHeHHE pe-
aKTOPOB.

34. | I'oMoreHHble HEKATATUTHYECKUE MPOIIECChl U peaKTOphl. TeXHONIOrn4eckue
3aKOHOMEPHOCTH M XapaKTePUCTUKU. THUIIBI peaKTOPOB.

35. | 3aKOHOMEPHOCTH TeTEpOreHHBIX MpoiieccoB. Koaddunmuent macconepena-
yu. OnpeieseHue JUMUTHPYIOIEN CTaauH.

36. | IIpomeccel 1 peakTOpbl CHCTEMBI T'a3-)KUIKOCTh. 3akoH ['enpu. Kpurepu-
anbHble ypaBHeHU. Koadduiment uzpneuenus. CkopocTh nporecca. [pu-
€Mbl YBEJTMYEHHUS] CKOPOCTH TEXHOJOTUYECKOr0 MpoIiecca.

37. | Ilpoueccel U peakTopsl JjIsl CHCTEM TBEPAOE-KUIKOCTh. CKOPOCTh TEXHOJIO-
TMYECKOro Mpouecca.

38. | Ilpoueccel u peakTopsl B cucteMe raz-tepaoe. Ancop6uus. Ctaauu npo-
necca. KnHernueckue ypaBHEHUSI.

39. | [Ipombrmnennsie neun. OCHOBHBIE ypaBHEHUs Teruonepenaun. MHTeHcu-
(duKkamus TEroBbIX mnpoueccoB. Knaccugukauss TpOMBIIUIEHHBIX MEYEH.
OCHOBHBIE XapaKTEPUCTUKH.

40. | Tlpomecchl B cuCTeMax TBEPAOE-TBEPAOE M JKUIKOCTh-KUIKOCTh. XapaKTe-
puctuka. Peaktopsl.

41. | Kartanutuueckue rnpouecchl. 3akOHOMEPHOCTH KaTAIUTUYECKUX MTPOLIECCOB.

42. | TexHOJOTUYECKUN PEKUM KaTaTUTHUYECKUX MPOLeccoB. TemreparypHbIi
pexuM. Beixon npoaykra. BinusiHue naBieHus M KOHIICHTPALUH.

43. | TpeboBanusi K KOHTakTHbIM ammaparaMm. CrocoObl KoHTakTa a3 ras-
TBEPJI0€ BEIIECTBO B KATAIUTUYECKHUX PEAKTOPAX.

44. | Ilpuembl Termsio0OOMEHAa B KOHTAKTHBIX ammaparax i KaTaIUTHYECKHX
IPOLIECCOB.

45. | TommuBo. Knaccudukamnus. Temnota cropanusi. ueproeMkocts. Omnpeje-
JIEHUE TEIUIOTHI U TEMIIEPATypPbl TOPEHMSL.

46. | Xumuueckas nepepaboTka TBEpPIbIX TOTUIUB.

47. | OCHOBHBIE CTaJIUU TPOU3BOJCTBA AMMHUAKA.

48. | IlpuHnunuanbHas TEXHOJOTMYECKash cXema IPOU3BOJCTBA pa30aBICHHOM
A30THOU KHUCJIOTBHI.

49. | TlpuHnunuanbHasi TEXHOJOTHYECKAs CXeMa MPOU3BOJICTBA CEPHOU KUCIIOTHI.

50. | [IpuHnunuanpHas TEXHOJIOTHYECKAs CXeMa IPOU3BOJACTBAa Kapbamuiaa ¢

KUIKOCTHBIM PCHHUKIIOM.
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10. ®oHa OLEHOYHBIX CPEICTB AJIsl MPOBeJIeHUs1 MPOMEKYTOYHOH aTTe-
CTAlUM 00y4AKOLIUXCS M0 TUCHUIINHE

10.1. ITacopT (poHIA OLIEHOYHBIX CPEJCTB

Koxa xonTpo-
N Koutposmpyemsle pa3- JIMpyeMoit HanMeHoBaHIe
aejbl (TeMbl) AUCIH- KOMIIeTeHIIUH
n/n OLIEHOYHOI0 CPeACTBA
IJIMHBI (1M ee ya-
CTH)
1 | O6mme cBenenust o xu- | OIIK-5, IIK-4, | OTueTsl 0 MpaKTUYECKUX U J1a00PaTOPHBIX
MHYECKOH TEXHOJOTHH. | [[K-7 paborax.
XUMUKO- Tectbl o TemaM «lIpombInuieHHas BOJIO-
TEXHOJIOTHYECKasi CHUCTe- MOATOTOBKa», «XUMHUKO-TEXHOJIOTHYECKast
Ma. CHUCTEMa»
2 | Xumnueckue mnpoueccsl | OIIK-5, TIK-4, | OTuersl 0 MpakTUYECKUX U J1a00paTOPHBIX
U PEaKTOpPbI [K-7 paborax.
KontposbHast u camocrositennbHbie  pado-
ThI
Tectet mo Temam «OCHOBBI XWMHUKO-
TEXHOJIOTHYECKUX IPOLIECCOB», «XHUMHYE-
CKHE PEaKTOPhI»
3 | Baxwneiimue xumuue- | OIIK-5, TIK-4, | OtueTsl U 3anUTa MPAKTHYECKUX PadoT.
CKHE MPOU3BOJICTBA K-7 KonTponbras pabora
Tectel 1o TeMaM «TexXHOIOrUsl CBSI3aHHO-
ro a30Ta», «TexXHOJIOTHs CEpHON KHCIIOTBD)

10.2. TunoBble KOHTPOJIbHbIE 3aJAHUS WM HHbIE MATEePHAJIbl, HCOOX0AUMbIE
JJIS OLlEHKU 3HAHMH, YMEeHUI, HABBIKOB M (WJIH) ONbITA AeATEJILHOCTH, Xa-
PaKTEePU3YOIIMX 3Tanbl (JOPMUPOBAHNS KOMIIETEHI[UI B IPoLecce 0CBOEHUS
00pa3oBaTeJIbHOM NPOrPAMMBbI

10.2.1. KoMILUIEKT OTYETOB 110 JIA00PaTOPHBLIM padoTam
JlaGoparopHasi padbora Nel «OnpeneneHne NI0OTHOCTHA PACTBOPUTETIEH)

Leap padoThl: ONpeneNnuTh MIOTHOCTh PA3JIMYHBIX PACTBOPUTENEH C HC-
II0JIb30BAHUEM TUKHOMETPA.

Omnpenenenue MIOTHOCTH MUKHOMETPOM SBIISIETCS TABHUM CIIOCOOOM OIIpe-
JIEJICHUS TIOTHOCTH, KaK KUJIKOCTEN, TAK U TBEPABIX TEI.

[TukHOMETp TIpEACTaBISACT COOOM CTEKIISTHHBIN COCYJ ONPEeACIEHHON (hOPMBI
U U3BECTHBIM 00BbEMOM. [IpuHIMI MEeHCTBUS MMKHOMETPA OCHOBAH Ha B3BEIIMBA-
HUU HaxXOJAIIErocsi B HEM BelllecTBa. 3Hass MacCcy U 00bEM MUKHOMETPa MOXKHO
paccuuTarth IMJIOTHOCTH BeliecTBa o Gopmysie p=m/V , re p — IIOTHOCTh, M
— Macca BeriecTna (0e3 Macchl TUKHOMETpa), V — 00bEM MUKHOMETpA.

[Ipouecc onpeaeneHus MIOTHOCTA MUKHOMETPOM MOKHO OMMCATh MO3TAIHO:

1. HamomHeHHe MMKHOMETpPA BEIIECTBOM JI0 ONPEACIEHHON OTMETKH,
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2. B3BemmBanue HaMOJIHEHHOTO MUKHOMETPA;

3. Marematruueckuii pac4€T MIOTHOCTH.

['1aBHBIM HEZOCTAaTKOM JAaHHOTO METOJA M3MEPEHUS IUIOTHOCTH SIBJISIETCS
TPYJOEMKOCTh TMpoIlecca U HEOOXOJUMOCTh B BHICOKOTOYHBIX Becax, NIl YMEHb-
nieHus norpemHocty. C apyroil CTOpOHbL, JAHHBIM METOJ OYE€HB IPOCT U €T0 BO3-
MOKHO PEaIM30BaTh MPAKTUYECKHU B JIOOBIX, B TOM YKCIIE U OBITOBBIX, YCIOBUSX.

[110oTHOCTH M3MeEpsieTcs Maccod Tena B €AMHHIIE 00beMa M BbIpa)KaeTcs B
olem’.

[Ipu M3MepeHnn MIOTHOCTH UHOT/IA UCTOJIb3YIOT OTHOCUTEIBHYIO IIIOTHOCTh

t1

Pr2 , PaBHYIO OTHOIIICHHIO MAacChl TeJla IpH Temreparype t; k Macce Toro xe 00b-
eMa BOJIbI TIpU Temmepatype t,; OTHOCHUTENbHAS TJIOTHOCTh BeJMUKMHA Oe3pa3Mep-
Has, ee 3HaueHue omnpeaesaoT 00bdHO Mpu 20°C ¥ OTHOCAT K IJIOTHOCTH BOJIBI
npu 4° C. Tak kak macca 1 cv® BOJIBI nipu 4° C paBHa | e, TO IUIOTHOCTH, BbIpaA-

20
KEHHAs B /cM°, YACIICHHO PaBHA OTHOCHTENBHOMN ILIOTHOCTH P

[InoTHOCTH pacTBOpUTENEH, KaK MPaBUIIO, YBEIHMYHUBAIOTCA C YBEIUYECHUEM
MOJIEKYJIIPHOTO BECa YIJIEBOJOPOAOB U C MEPEXOAOM OT NapapuHOB K oJepuHaM,
Ha(TEeHaM U yTIeBOJIOPOAAM apOMaTUUYECKOTO psja.

MeTtoauka onpeaeieHus:

OnpeneneHrne OTHOCUTEIBHON TUIOTHOCTH IPU MTOMOIIN MHUKHOMETPA OCHO-
BaHO HAa M3MEPEHUU MAaCChl UCCIEAyeMON (ppakuuu, MOMENIEHHOW B COCyl Ompe-
JIEJIEHHOT0 o0beMa (MMMKHOMETP) U OTHECEHHOM K Macce BOJbI, B3ATOH B TOM e
o0beMe U mpu Toi ke Temneparype. [IpoykT 1 Boay B3BEIIMBAIOT HA aHAJIUTUYE-
CKHX Becax.

B3BeleHHbIil TMKHOMETP MPU MOMOILIY MMUIETKU HAIMOJHSIOT JUCTUILIAPO-
BaHHON BOJOM. JKryTuKOoM M3 (DUIBTPOBAIILHONW Oymaru yJaisitoT U30BITOK BOJIbI
U3 FOPJIBIIIKA MUKHOMETPA, 3aKPBIBAIOT €0, BRITUPAIOT CHAPYKU U B3BEILIMBAIOT.

VYnansior BoAy M3 MHUKHOMETPA, BBICYIIMBAIOT €ro, 3aloJHSI0T HeTSIHOU
(bpakuueil, BRITUPAIOT A0CYyXa U B3BEILIMBAIOT B TPETUH pa3.

«BonHoe 4KcIi0» MUKHOMETPA /M ONPENENstoT 1o Gopmysie

m = my;—mq

i€ My — Macca MMKHOMETpPa ¢ BOJOM, onpeesnsieMas B3BEIINBAHUEM, B T;

M; — Macca MMKHOMETpA C BO3yXOM, OIpeAeIsieMas B3BEIIMBAHUEM, B T.

OTHOCUTENBHYIO IUIOTHOCTD ONPEAEIISAIOT M0 GopmyIie

20 _ My —M

Po =—

m

rie m3 — Macca TMUKHOMETpa C HCCleayeMoil ¢pakiuei, onpeaeieHHas
B3BemuBanueMm npu 20 °C.
[Tomy4yeHHast BeIMUMHA Ta€T TOJIBKO MPUOIMKEHHOE 3HAUYEHNE OTHOCUTEIh-
HOW TUTOTHOCTH W Ha3bIBACTCS «BUIUMOW.
JIst mepecyera «BHIUMOI» TJIOTHOCTH B TUIOTHOCTH 1O OTHOIIIEHUIO K BOJIC
npu 4 °C ciyxut hopmyna

p2 = p2*0.99823
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rae 0,99823 — temneparypHas nonpaBka IUIOTHOCTH BoAwl (oT 4° C k 20°

C), yucneHHo paBHas MIO0THOCTH Bkl pu 20° C (cM. TaduI. ).

Temnepamypnuvle nonpasxku niomuocmeti (no Xyaskoou, Yucrosuu, Kyca-

KOBY)

[Ipenemnsr Temmeparyp- [Ipenesnsr Temmeparyp-

IJIOTHOCTH HBIE TIONPABKH HA IJIOTHOCTH HbIE TIOIIPABKH Ha

1°C 1°C

0,70-0,71 0,000897 0,85—0,86 0,000699
0,71-0,72 0,000884 0,86—0,87 0,000686
0,72-0,73 0,000870 0,87—0,88 0,000673
0,73-0,74 0,000857 0,88-0,89 0,000660
0,74-0,75 0,000844 0,89-0,90 0,000647
0,75-0,76 0,000831 0,90—0,91 0,000633
0,76-0,77 0,000818 0,91-0,92 0,000620
0,77-0,78 0,000805 0,92-0,93 0,000607
0,78-0,79 0,000792 0,93-0,94 0,000594
0,79-0,80 0,000778 0,94-0,95 0,000581
0,80-0,81 0,000765 0,95-0,96 0,000567
0,81-0,82 0,000752 0,96—0,97 0,000554
0,82-0,83 0,000738 0,97-0,98 0,000541
0,83-0,84 0,000725 0,98-0,99 0,000528
0,84-0,85 0,000712 0,99-1,00 0,000515

B Tex cnywasx, korjga mioTHOCTh NPOAYKTOB omnpeaenstoT He npu 20°C, a
pU KaKoW-TMOO Apyrow TemiepaTrype, MOTYyYEHHBIN pe3ysbTaT MepecyYUuThIBAIOT.
JI1s1 TOTO MONB3YIOTCS TEMIIEPATYPHBIMU MTONIPAaBKaMU IJIOTHOCTH.

C noBbIlIEHUEM TEMIEPATYPHI IIIOTHOCTh yMeHbIIaeTcs. [loaTroMy B citydyae
M3MEPEHUN MIIOTHOCTU NpH TeMiieparypax Boie 20 °C cienyer nomnpaBKy, yMHO-
KEHHYIO0 Ha YHUCJIO TPaJyCOB OTKJIOHEHHUS, TPHUOABUTh K «BUIUMOI» IJIOTHOCTH;
MpU U3MEPEHUSIX IIOTHOCTH Npu Temreparypax Huxke 20 °C npousBelleHHE I0-
MPaBKU Ha Pa3HUILY TEMIEPaTyp CIAETyEeT BEIYECTh U3 «BUAUMOIN MIIOTHOCTH.
Ilpumep 3anucu u pacuema

Bec nuknomeTpa ¢ Bo3ayxom nipu 20 °C, r
¢ Bogou nipu 20 °C, r
¢ pactBoputeneM npu 20° C, r

Boanoe unciao my-m; = 6,9582.
[TnotHOCTH «BHAMMAas» =(Mz-m;)/m = 0.87071

P2 =0,87071 (0,9982 — 0,0012) + 0,0012 = 0,8693

Pac4ér uTOroBbIX 3HAYEHHU I
TeMmneparypHble MONPAaBKKA HUCIOJIb30BaTh JUIIb B cliydae (UKCAIUU KOM-
HATHOW TEMIIEPATYPHI.
[Tpu 3amucu MOIy4eHHBIX JAHHBIX HEOOXOIUMO MPUBECTH BCE (PUKCHUpYyEeMbIe
B XO/I€ TIPOBEICHUSI TAOOPATOPHOH pabOTHI MaCCHI.
[IpuBecTH BCE€ pacCUMTAHHBIE MO SKCIEPUMEHTAIBHBIM JTAHHBIM 3HAYCHHS

IINIOTHOCTH AJIA 3aJaHHBIX paCTBOpI/ITCHeﬁ.

11,1732

18,1314

17,2318
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PaccunTaTh OTHOCHTEJbHYI0 NOTPELIHOCTH OINPEACNICHUS IUIOTHOCTH IO
CPaBHEHHIO CO CIPABOYHBIMU JaHHBIMU (IIPUBECTHU JUTEPATYPHbIE CCHUIKU Ha HC-
TOYHHK CIIPABOYHOTO MaTepHaja) U M0 CPaBHEHUIO C TaHHBIMU M3MEPEHHS IUIOT-
HOCTH apeOMETPOM, €CIIU TaKHe MTPOBOIUIUCH.

KoHTpoJibHBIE BONIPOCHI

1. Ha xakoM npHHLIKIIE OCHOBAH MUKHOMETPUYECKHA METOA?

2. Yto Takoe OTHOCUTENbHAS TUIOTHOCTD?

3. Kakue nBa BUa MIOTHOCTH, MMOJYYECHHBIE C UCTIOIb30BAHHUEM MUKHOMETPA,
pa3nyaroT?

4. IToueMy omnpezeneHye IIOTHOCTH JKeNaTeNbHO MpoBoauTh npu 20 °C aubdo
¢ Qukcamueit TeMmeparypbl?

5. KakoBbI mpeuMyIecTBa ¥ HeJOCTATKH MUKHOMETPUYECKOTO METOAA

JlaGopaTopnasi padora Ne2 «OmpeneneHue ajacopOIMOHHON EMKOCTH al-
COpOCHTOB)
dopmMa oT4eTa MO Ja00paTopHOil padore Ne2
OT4eT 0JBKEH colepkKaTh:
1 Onmcanue 1eny 1 Xo1a paboThI.
2.0mnpesenenne aacopOIMOHHON EMKOCTU aJCOPOEHTOB, YKa3aHHBIX
IpernojjaBaTesieM Mo OTHOIICHUIO K BOJIE.
3.BeiBotbI IO paboTe.
JlaGoparopHast padora Ne3 «IIpomebinuieHHass BOOONIOATOTOBKA
dopma oTyeTa 1o JiadbopatopHoii padore Ne3
OT4er NOKEH CONEePKATh:
1 Onucanue 1enu u xoaa paboThI.
2.Pe3ynmbTaThl 3KCTIEpUMEHTA.
3.Be1BOIBI 11O paboTe
JlaGoparopHoe 3ansiTue Ne 4 «IIpoMblisieHHas: BOJIOOYUCTKA
OTueT JoJKEeH coaepKaTh:
1 Onucanue 1enu 1 xoaa padboThI.
2.Pe3ynbTaThl SKCHIEpUMEHTA.
3.Be1BOIBI IO paboTe

10.2.2. KoMILIEKT 0TYETOB MO NMPAKTHYECKUM PadoTam
IIpakTnueckoe 3ansaTue Ne 1 «Pacuersl M0 XUMUYECKUM ypaBHEHUAM. PacyeTsl ¢
MIPUMEHEHUEM Ta30BbIX 3aKOHOBY.
OTyeT AOJIKEH COAEPKATh BHITIOJIHEHHBIE pacueThl MPUMEPHOTO COAEPIKaHUSI.
YcaoBue 3anaun:
B 6amnone naxomutesa 0,65 r kuciopoaa npu 14,50C. Onpenenuth KOHIEH-
TpaIMIo KUCIIOpOoa B I(MOJ'IB/MS, eciu ero nasieHue 0,85 kH/M>.
Pacuer
1) KoauuecTBO KMOJIb KUCIIOPO/Ia
32 kr — 1 xmonb O,
0,65%10° kr — n kmous O,
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* -3
n= % n= 0,02*10'3 KMOJIb

2) O0BeM KuciIopoaa
PV =nRT; V=—

T=273+14,5=287,5K
R = 8,3 x/[x/kmoms*rpan

0,02*107> *83%287,5

V= ; V=0,056m°
0,85
3) OOBeM KHucIopoa MPU HOPMATBHBIX YCIOBUSX
an By, B
n - ' DA
& %
v, = 0,85*0,056 *273 V, = 0,00045 1°

287,5*101,3
4) KoHleHTpalus KHCI0pOoa B KMOJIB/M®
0,02"‘10'3 KMOJIb — O,OOO45M3
n kMoib - 1 M°

*10—3
n= M X n=0,044 KMOJIB/M®
0,00045

Otset: Konuenrpauus kuciopoaa 0,044 KMOIIB/M°

VYcenosue 3amaun: B ckpy66epe, opoiaemom Boioi, BxoauT 300 M° B uac rasa
(MpUBEAECHHOTO K HOPMAJIbHBIM YCIOBHUSM), cocTaB KoToporo: 50% Hy, 25% CO,
13% CO,, 8%N; u 4% apyrux razoB. MaHoMeTpUUYECKOE JaBJICHUE Ta3a Ha BBIXO-
e u3 ckpyboepa 155 MM Box.cT.; maBieHue Gapomerprueckoe 101 kH/M?; Temme-
patypa 12°C. ITo BbIxoze U3 CkpyOOepa ra3 HMeeT CIeayIoLHii cocTas: 56,2% Ho,
27,8% CO, 1,9% CO,, 9,6%N; u 4,5% apyrux razos. OnpeaenuTs: a) KOINIECTBO
rasza Ha BbIXOJI€ U3 CKpyOOepa; 6) CKOpOCTh €ro, eciiv Auamerp Tpyoonposoaa 110
MM; B) KoHreHTparuio CO, B BOJJHOM pacTBOpE, BRIXOAIIEM U3 CKpyOOepa, eciu
B MOCICIHMUI TOAACTCS 8 M°/MUH BOIBL.

Pemenue:

1) O6bem CO; B rase Ha BXOJIe B CKpyOOep

300 m° — 100%
V M — 13%
V =39m°

2) KonunuectBo CO,, ocTaromieecs B ra30Boi (a3ze Ha BBIXOJIE
1,9%3 =57

3) KonuuectBo CO,, nororaemMoe BOI0#
39-5,7=333m°

4) O0BeM OTXOMSIIETO ra3a Mpyu HOPMAaJIbHBIX YCIOBHSIX
300 — 33,3 =266,7 m°

5) O0BeM OTXOAIIET0 ra3a MPH YCIOBHIX BbIXOa
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AV BV, L)
n T, ? PT
T,=273+12=285K
I ITa= 0,1 MM BozA.CT.
155 mMm Boa.cT. = 1,55 kH/M?
P,=101+ 1,55 = 102,55 kH/M*
k k
v, = 101 *266,7 285; V =274 v/
102,55*273
6) CBoOoiHOE ceueHHe TPYOOIpoBoIa
S = nr?
S = 3,14*(0,055)%; S=0,0095 M
7) Cpennsisi CKOPOCTh IMOTOKA T'a3a Ha BBIXOE U3 CKpyOOepa
CpCILHeIO CKOpPOCTD IIOTOKA I'a3a OIIPCACIIAIOT, KaK 00BeEM €ro, HpOXOI[HHlI/Iﬁ qce-

pe3 eIMHUILY MONEePEYHOr0 CeUeHUs TPyOOpoBO/ia B €AMHUILY BPEMEHH.

o=VIS: w= 274 M/4
0,0095

274

“ 3600 *0,0095 "
8) KomuuecTBo nornomieHHOro Boaoii CO, B KMOJIb U B KT
22,4 M® — 1 kMoIb
333M°—n
n = 1,49 xmoab/4
1 xmoab — 44 Kr
1,49 —m
m = 65,41 kr/4
9) INoTok opoIraeMoi BOJIbI
8 M°/mMun*60 = 480 M°/4
10) Konuenrpanus CO, B BOAHOM pacTBOpe, BBIXOAIIEM M3 CKpyOOepa
65,41 kr — 480 M°

/CeK; o = 8 M/cek

C-1m C= 65’41; C=0,136 xr/m®
480
1,49 xmoJb — 480m°
C-1m C= 149 : C=0,0031 kMoB/M°,
480

. B ckpy66epe, oporraeMoM Bojoit, Bxoaut 300 M° B gac rasa (IIpUBEIEHHOTO
K HOPMaJIbHBIM YCJIOBHSIM), cocTaB kotoporo: 50% Hy, 25% CO, 13% CO,, 8%N,
u 4% npyrux ra3oB. MaHoMeTpuueckoe JaBJICHUE Ta3a Ha BBIXOJAE M3 CKpyOOepa
155 MM Bozx.cT.; naBieHne Gapomerpuueckoe 101 xkH/M*; Temmeparypa 12°C. Tlo
BBIXOJIE U3 CKpyOOepa ra3 uMeeT cienyronuii coctas: 56,2% Hs,, 27,8% CO, 1,9%
COy, 9,6%N; u 4,5% npyrux razoB. OnpenenuTs: a) KOJUYECTBO ra3a Ha BBIXOJEC
u3 cKpy00Oepa; 6) CKOpOCTh ero, eciii nuaMeTp Tpyoomnposoaa 110 MM; B) KOHIICH-
tparuio CO, B BOMHOM PacTBOPE, BBIXOJIAIIEM U3 CKpyOOepa, eciy B MOCIEeIHUAN
nojaercs 8 Mo/MuH BOJIEI.
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11) O6wem CO; B raze Ha BXOIe B CKpyoOep
300 m° — 100%
Vv - 13%
V =39
12) KomuuectBo CO,, ocTarorieecs B ra3oBoii (ha3e Ha BbIXOJIE
1,9%3 =57 m°
13) KomuuectBo CO,, moriomaeMoe BOAOH
39 -5,7=33,3n
14)  OOBeM OTXOASIIETO ra3a NPy HOPMAaJIbHBIX YCIOBHIX
300 - 33,3 =266,7 m°
15) OOBeM OTXOJAIIETO ra3a IPH YCIOBUAX BBIXOJIa
AV PV y ANt
h T Y
T,=273+12=285K
I ITa= 0,1 MM Boz.CT.
155 mMm Bog.cT. = 1,55 xkH/M®
P,=101+ 1,55 = 102,55 kH/M*
k %
v, = 101 *266,7 285; V = 274 v/
102,55*273
16) CsoOomHOE ceueHue TpyOOIpoBOIa
S = nr?
S = 3,14*(0,055)%; S =10,0095 m°
17) CpenHss CKOPOCTh MIOTOKA r'a3a Ha BBIXOJIC U3 CKpyOOepa
CpenHero CKopocTh IMOTOKA ra3a ONpeeisaioT, Kak 00beM ero, IpoxXo i ye-
pe3 eIMHUILY MOMEePEYHOro ceUeHUs TPyOOnpoBo/ia B AMHUILY BPEMEHH.

o=VIS: w= 274 M/4
0,0095
= 274 M/CEK; o = 8 M/cek
3600 *0,0095

18) KomaunuecrBo nornomieHHoro Bogoit CO, B KMOJIb U B KT
22,4 M® — 1 kmoutb
333M°—n
n = 1,49 xmoab/4
1 xmomb — 44 kr
1,49 —m
m = 65,41 kr/4
19) Ilotok oporraeMoii BOJIbI
8 M°/MHH*60 = 480 M°/4
20) Konnenrparms CO; B BOJHOM pacTBOPE, BEIXOAAIIEM U3 CKpyOOepa

65,41 xr — 480 m°
C1af Co 65,41

. C=0,136 kr/m®
480

1,49 xmoJIb — 480m°
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o149

;. C=0,0031 KMOJIB/M".
480

C-1m

IpakTueckoe 3ansaTHe Ne 2 «CoCcTaB UCXOHBIX U PEAKITMOHHBIX CMECE.

Otuer JOJDKCH COACPIKATH BBIINNOJIHCHHBIC pACUCThl IIPUMCPHOT'O COACPKAHMNA.
Ycnosue 3aJadm.

1. CuHTe3 MeTaHOJa OCYIIECTBISIETCS 110 PEAKLIUU
CO +2H, «— CH3;OH

B paccMaTprBaeMblit MoMeHT KoHrernTpanui CO cocraimsita 0,3 kmoias/m°, a Hy —
0,5 kmons/M°. KOHCTaHTa CKOpOCTH TIpsiMoii peaxiuu pasra 0,4. HaiiauTe cko-
pPOCTh pEaKLMK HAa JaHHBIII MOMEHT U IO HCTEUYEHUH HEKOTOPOrO0 BPEMEHH, KOTrAa
xonuenTpamust CO ymenbumnach Ha 0,1 KkMoib/m’.

Pewmennue:
CKOpOCTB peakiuu Bolpaxaetcs popmymoit: W = K[COJ*[H.]*

[ToxcraBum B He€ 3HaueHus konuentpanuu CO u H, B paccmaTpuBaembilii
- 5
MOMEHT M 3HadeHue KoHCTaHThl ckopoct: Wi = 0,4*03*0,5°, nomy4yum 3HaueHue
CKOPOCTHU PEaKliy B pacCCMaTPUBAEMbIII MOMEHT:

W, = 0,03 kmoubs/m°

3
C ymenbiienueM kontentpauu CO Ha 0,1 kmons/M”, koHIIeHTparus Hy
3
yMmeHbInaetcs Ha 0,2 KMOJIb/M™ |, TIOACTABIISII U3MEHEHHbIE 3HaYEHUSI KOHIIEHTpa-
LM BEIIECTB, MTOJYYUM 3HAYEHNUE CKOPOCTU PEAKIIUU:

W, = 0,4(0,3 —0,1)*(0,5 — 0,2)°
W, = 0,0072 kMoms/m>

VYcnosue 3agaun: B coCTOSsHMM paBHOBECHS Ta30Basi CMECH COJIepKaia 8
KMOJIB/M® SO,, 6 KMOJIB/M® O,u 14 KMOJIB/M® SO;. OnpenenuTs UCXOTHBIE KOH-
IIEHTPAIK PEareHTOB.

Pemenue:

Ha o6pazoBanue 2 kmoib SO3 pacxomyetcs 2 kmosib SO, u 1 kmMob Os.

CooTBeTcTBEeHHO, Ha 0Opa3oBanue 14 kMoib SO3 HEOOXOAMMO B3aMMOICH -
ctBue 14 xmonb SO, u 7 kmoub O,. Torma ucxoanas konreHnTpaius SO, oplia (8 +
14) kMonb/M°, a kucnopoma (6 + 7) KMoIb/M>

250, + 0,+— 250,

HNcxonnsie 22 13 KMOJIB/M°
KOHIICHTpAIu1

[IpopearupoBasio 14 7 KMOJIB/M®
PaBHOBecHBIC

KOHIIEHTPALIUHU 8 6 14  kMomb/M°
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IIpakTuyeckoe 3anstue Ne 4 «Metoauka coctaBieHus u ¢hopma mnpe-
CTaBJICHUSI MATEPUAIBHOIO OanaHcay.

OTUeT I0MKEH COJIEPKATh BBITIOJHEHHBIE PACUEThl MTPUMEPHOTO COJICPIKAHMUS.
3amanue:

[IpeacTaBuTh MaTepUaAIbHBIN OaIaHC CUCTEMBI.
CaCO3 + H,SO,—/* (CaS0O, + CO, + H,O - AH
CocraB pPyAabl. CaCO3 — 47%; Cag(PO4)2 — 30%:; CaF, — 3%; A|203 — 10%; S|02 —
10%.

CaCOg3; npespamiaetcs Ha 80%, H,SO,4 Gepercsi ¢ u3dbiTkoM B 1,1 B Buze
20%-nHor0 pacTBoOpa.

[Tpunsth, uto 75% H,0O BeIBOAUTCS cO 1mIIamMoMm, a 25% mnepexoauT B ra3o-
BYIO (ha3y.

TemnepaTypy peareHTOB IIPUHSATH 20°C. Pacuer Bectr Ha 1T CaSOL.

Pewenue.

CocTaBuM cxeMy JABUKEHHS MaTepUaIbHbBIX MOTOKOB.

[IpousBoactBo mpoctoro cymnepdocdara 3akiar04aeTcss B CEPHOKUCIOTHOM
pasznoxenuu (propanmaruta. I[Ipouecc rereporeHHsii, MHOro(a3HbIi, OCYIIECTB-
JIIEMBIN COTJIACHO OOIIEMY YPaBHEHUIO PEaKIIKU

ansF(PO4)3 + 7H,S0O, + 3H,0 —»3C&(H2PO4)2*H20 + 7CaS0O, + 2HF -AH

B nelicTBUTENBHOCTH MPOIECC PA3JI0KEHUs 3HAUYUTETHLHO O0Jiee CIIOXKEH,
MIPOTEKAET B JIBE CTAJUU U COMPOBOXKIAETCA PAJIOM MMOOOUYHBIX peakiuil. Tak, kap-
OOHAThI KaJlbIUs, BCET/Ia MPUCYTCTBYIONIME B OCAJ0YHBIX (OCHOPUTHBIX PYJax,
pa3yIararoTCsl CEPHOM KUCIOTOW C BBIAEIECHUEM NHMOKCUAA yriiepona. IMeHHO 3Ty
pEeaKIuIo paccMaTpUBAEM B JTAHHOM 3aJIaHHH.

Cxema MaTCpUAIIBHBIX IIOTOKOB

Pyna PactBop
CaCO; | [ H,S0,
Ca3(POs,), H,O
CaF,

A|203 v v N @g
SiO, HxOn
Peakrop

[Mnam
C&SO&
Cag(PO4)2
CaF,
Al,O,

SiO;
CaCO;
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H200x9
CaCO; + H,SO, —» CaS0O, + CO, + H,O -AH

[IpoBoaum pacdeTbl MaTepHalbHOTO OanaHca mpolecca
1) Teopernuecku Heooxoaumoe kosmyectBo CaCOs.

[To ypaBuenuto peakuuu Ha 136 xr CaSO, nHeooxoaumo 100 xkr CaCOs. To-
raa Ha 1000 xr CaSO,4 vHeooxomumo 735,3 kr CaCO; (wam 7,35 KMOJIb)

100*1000
Mcaco, = T; Meaco, = 739,3k2
Neaco, = %; Neaco, = 1,393kMon6

race M — mMacca BEUICCTBA, KT
N — KOJIMYECTBO BCIICCTBA, KMOJIb

2) notpebHocth B CaCOj3 ¢ yueTroM crenenu npespatieHus 80%
7353 — 80% Meaco, = 919,12 kT

Meaco, = 100% Neaco, = 9519 KMOIIB

3) konmuuectBo CaCO3 HE BCTyNUBIIEE B XUMUYECKOE B3aUMOJICHCTBUE
919,12 — 735,3 = 183,82 kr (nu 1,84 xmoJib)

4) komuuaectBo Caz(POy), B pyae
919,12~ 47% M, o, = 586,67 kT

- 0
mcas(POA)z 30 /0

586,67

Neaypoy), = 310 Neay(roy), = 1,89 KMOIIb

5) aHAJIOTUYHO HAXOJUTCA COJEPKaHUE OCTAIBHBIX COCIMHEHUH B pyJie

Mear, = 98,67 KT Near, = 0,75 KMOJIB
My, = 195,56 kT N0, = 1,92 KMOJB
Mg, = 195,56 KT Nio, = 3,26 KMOJIb

6) TeOpEeTUYCCKH HEOOXOIMMOE KOJIMYECTBO CEPHOM KHUCIOTHI. [1o ypaBHEHHIO pe-
akuuu Ha 136 kr CaSO, meooxomumo 98 xr H,SO,. Torma ma 1000 xr CaSO,

HeoOxoaumo 720,59 kr (vmm 7,35 KMOIIb).
98*1000

My,s0, = W, My so, =720,59 kr
Np,so, = 728;359; Ny so, = 7,35 KMOJIb

7) NOTpeOHOCTh B CEPHOM KHUCJIOTE C YYETOM H30BbITKA
My, s0, =720,99%1,1; My, s0, = 792,65 KT

Ny s0, = 8,09 KMOIIB
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8) xonmmuectBo H,SO, , HE BCTyMaroIIee B XUMAYECKOE B3aUMOICHCTBHE
792,65 — 720,59 = 72,06 kr ( unu 0,73 KMOJIb)

9) KOIMYECTBO BOJIBI, MOCTYIAIONIEE B aIlapaT C PACTBOPOM CEPHON KUCIOTHI
792,65 xr — 20% My,0= 3170,6 kT

myo - 80% Ny,0= 176,14 KMOJIB

10) xonm4ecTBO 0Opa3yIOMIEToCsl MUOKCHAA YIepoaa OMpeeseTcss o ypaBHe-
HUIO PEaKIIHH.
[Tpu paznoxenun 100 kr CaCO3 o6pazyercsa 44 kr CO,. Torga npu pasio-
xenun 735,3 kr CaCOj3 obopasyercs 323,53 kr ( umm 7,35 kmods ) CO,
Meo, = % Mo, = 323,53 kr
Neo, = 7,35 KMOJITB

11) komuuecTBO 06pa3zyromerics H,O

*
Mo = 73?30 B mo=13235kr

Ny o= 7,35 KMOJIIb

12) nostyyeHHbIE pacUETHBIE JaHHBIE CBOJAUM B TaOJIUIly MaTepUaIbLHOTO OanaHca

[Ipuxon Pacxon

BemectBo KI' KMOJb BemecTtBo KI' Kmonb
CaCO, 919,12 9,19 CaCO; 183,82 1,84
Caz(PO,), 586,67 1,89 Caz(PO,), 586,67 1,89
CaF, 58,67 0,75 CaF, 58,67 0,75
Al,O3 195,56 1,92 Al,O3 195,56 1,92
SiO, 195,56 3,26 SiO, 195,56 3,26
H,SO, 792,65 8,09 H,SO, 72,06 0,73

H,O 3170,6 176,14 H,O 3170,6 176,14
CaS0O, 1000 7,35
CO, 323,53 7,35
H,O 132,35 7,35

NUTOI'O 5918,15 5918,15 208,58

IIpakTuyeckoe 3ansaTe Ne 5 «OCHOBHBIE TEXHOJIOTHYECKHUE TTOKa3aTenu X T
MIPOLIECCOBY.

OTyeT JOJIKEH COAEPKaTh BBIMOJIHEHHBIE pACUEThl MTPUMEPHOTO COAEPKAHUSI.

VYcnosue 3amaun: [lopcuuTarh TPOUZBOAMTEILHOCTh KaTalW3aTopa MpH
CHHTE3¢ aMMHUAKa, eCIIH Yepe3 KOIOHHY CHHTesa mpomyckaor 20000 HM>/4 a30To-
BOJIOpOJIHOM cMmecH; conepxkanne NHs B razoBoii cMecu nocie cuHare3a 18%; 00b-
€M 3aHMMaeMbI KaTaJIM3aTOpOM B KOJIOHHE, 1,25 M.
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Pemienue.

O6beMHast ckopocTs Tasa 20000/1,25 = 16000 um*/4, T.e. Ha 1 M® karanusaropa
yepes KoJaoHHy npoxoaut 16000 HM /4 a30TO-BOJIOPOJTHOM CMECH.

KonuuecTBo ra3oBoi cMecH Mociie KOJOHHBI CMHTE3a U KOJMYECTBO IONY-
yaeMoro aMMuaka B 1 4 ompezensercs u3 cienyromiero. M3 peakiun odpazoBaHus
ammuaka 3H, + N, = 2NH; BunHo, uTo Ha oOpazoBanue 2 mosb NHj3 Tpebyercs 4
MOJISl a30TO-BOJIOPOIHOM cMecH, T.€. 1% NHj cootBercTBYyeT 2% mnocnenneit. Eciu
KOJIMYECTBO Ta30BOM CMECH IOCJIE KOJOHHBI CHHTE3a 0003HAYNM Yepe3 X M3/, To
KOJIMYECTBO aMMuaka B Hed Oyner paBHo NHjz; = 0,18x Mg/‘-I, YTO 3KBHBAJICHTHO
2-0,18 x M°/a a30TO-BOIOPOIHON cMecH. KpoMme TOro, B rasax OTXOISIIMX MOCITE
KOJIOHHBI CUHTE3a, COJICPKUTCS a30TO-BoiopoaHoM cmecH (1 — 0,18)x M.

CrnenmoBatesibHO, BCErO MPOIUIO a30TO-BOJIOPOJHON CMECH Yepe3 KOJIOHHY
2-0,18x + 0,82-x Mg, Tlo YCJIOBHUSIM 3aJ]a4d 3TO KOJIMYECTBO a30TO-BOJOPOTHOMN
CMeCH JIOJBKHO cocTaButh 20000 M4, Takum obpazom, 2:0,18-x + 0,82-x =20000,
oTKya X = 16950 m°/4. ClieoBaTe/IbHO, KOTHYECTBO MOTY4acMOTO aMMHAKA PaB-
Ho 0,18-16950 = 3050 M3/LI, i (3050/22,4)-17,0 = 2325 xr/4.

O0BeM katanmuzaTopa B KojJoHHE 1,25 M. Otcroz1a mpou3BOAUTEIBHOCTD €r0 CO-
craBut 2325/1,25 = 1852 xr NH; B gac.

10.2.3. KoMIu1eKT 3aaHui 1JIsi KOHTPOJIbHOI padoThl

Kontpoabnas padora Nel

Tema: OcHOBHBIE MOKA3aTEJIH XUMUKO-TEXHOJIOTHYECKOH CUCTEMbI

Bapuanr 1

CocTaBUTh CXeMy MaTepUalbHBIX TTOTOKOB JUIsl CMECUTENSl U peakTopa, pac-
CUMTATh COCTaBbl HCXOJHOW M peakIHoHHOW cmeceil B % wmac,% wmoib u
KMOJIB/M®, OTIPE/IEIUTh MACCOBBIE PACXOMBI PEATCHTOB M PEAKIIMOHHON CMECH IS
peakiuu KapOOHWIMPOBAHUS alleTHJICHA!

2C3H, +2CO+H, — HO - (C¢Hy) - OH.

Bapuanr 2

CocTaBUTh CXeMy MaTepHAIbHBIX MMOTOKOB /IS CMECUTENSI M peakTopa, pac-
CUMTATh COCTaBbl HCXOJHOW M peakIHoHHOW cmeceil B % wmac,% wmoib u
KMOJIB/M®, OTPEICIUTh MACCOBBIC PACXOBI PEATCHTOB U PEAKIIMOHHON CMECH ISt
peakiuu XJIOPUPOBAHUS METaHA

CH4 +C|2 = CH3C| + HCI.

Bapuanr 3

CocTaBUTh CXeMy MaTepHUabHBIX TTOTOKOB ISl CMECUTENSI U peakTopa, pac-
CUMTATh COCTaBbl MCXOJHOM W peakIuoHHON cmecert B % mac, % Moab u
KMOJIB/MS, OTIPEICITUTh MACCOBBIC PACXOBI PEAreHTOB M PEAKIIMOHHON CMeCH IS
peaKIyy TUAPATAINH TPOTHICHA

C;Hg + H,O <+— C;H;OH
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Bapuant 4

CocTaBUTh CXeMy MaTEpHAJIbHBIX ITIOTOKOB JIJIsl CMECUTEINS U PEAKTOpa, pac-
CUMTaTh COCTaBbl MCXOJHOM M peakuuoHHON cmeced B % mac, % Mosp u
KMOJIB/M®, OIPEIENINTh MACCOBBIE PACXOIbI PEAreHTOB M PEAKIIMOHHON CMECH IS
peakuuy TUApaTaluu 3TUIIEHA

C2H4 + H20 > C2H5OH

Bapuanrt S

CocTaBUTh CXeMy MaTepHUaIbHBIX OTOKOB JJISI CMECUTENS U pPEaKTopa, pac-
CUMTaTh COCTaBbl MCXOJHOM M peakuoHHON cmeceir B % mac, % Momnb u
KMOJIIb/M°, OIPEIEINTh MACCOBBIE PACXObI PEAreHTOB ¥ PEAKIIMOHHON CMECH IS
peaKkuu JEruAPUPOBAHNS METAHOJIA

CH;OH <+— CH;0 +H,

Bapuanr 6

Ha ocHOBaHMM KpaTKOro OMHMCAHHUS Mpouecca OKHMCJICHHS aMMHAKA JI0
OKHMCH a30Ta M MCXOJHBIX JAHHBIX PAaCCUUTATh TEXHOJIOTMYECKHE XapaKTepHU-
CTUKHU TIpoliecca: KOHBEPCUIO PEareHToB, , MPOIYCKHYIO CIIOCOOHOCTD, CEJIEKTHB-
HOCTh 00pa30BaHUs 1IEJIEBOTO IPOYKTa

Bapuanr 7

Ha ocHOBaHMH KpaTKOIro onucaHus Ipouecca NoJy4YeHus a30THOM KHCI0-
Thbl M_MCXOJAHBIX JAHHBIX PAaCCUUTATh TEXHOJOTMYECKHE XapAKTEPUCTHKU IPO-
1ecca: KOHBEPCUIO PEareHTOB, MPOIYCKHYIO CIIOCOOHOCTh, CEIEKTUBHOCTL O00pa-
30BaHUs LEJIEBOI0 IPOAYKTA

Bapuant 8

Ha ocHOBaHWMH KpaTKOTO OTMCAHUS Mpolecca MOJYYeHUsl MeTAHA U3 CHH-
Te3-ra3a M MCXOAHBIX JAHHBIX PAaCCUUTATh TEXHOJOTHYCCKHE XapaKTCPUCTUKU
npoliecca: KOHBEPCHIO PEareHTOB, , MPOITYCKHYIO CIIOCOOHOCTh, CEIEKTHBHOCTD
o0Opa30BaHus 1IETIEBOTO MPOTYKTa

Bapuant 9

Ha ocHOBaHuU KpaTKoro onvcaHus mpouecca nojydenus gpopmaiabaernia
OKHMCJEHHEM METAHO0JIA M HMCXOJAHBIX JAHHBIX PAacCYUTaTh TEXHOJIOTUYECKHUE
XapaKTEPUCTUKHU Mpoliecca: KOHBEPCUIO PEareHTOB, MPOIYCKHYI0 CHOCOOHOCTD,
CEJIEKTUBHOCTH 0O0OPA30BaHMUSI LI€JIEBOTO MPOIYKTA

Bapuant 10

Ha ocHOBaHum KpaTkoro onvcaHus nmpouecca noJay4eHusi YKCYCHOM Kuc-
JIOThI KapOOHWJIMPOBAHHEM METHJIOBOI0 CIMPTA M MCXOAHBIX JAHHBIX pac-
CYMTATh TEXHOJIOTMYECKUE XAPAKTEPUCTHUKHU IPOLECCA: KOHBEPCHUIO PEarcHTOB,
IPOMYCKHYIO CIIOCOOHOCTD, CEJIEKTUBHOCTH OOPAa30BaHMsI LIEJIEBOTO MPOTyKTa

Konrpoabnas padora Ne2
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Tema: PacueTr MaTeprajbHOIO U TEIJIOBOIro 0anaHca
Bapuant 1.
1.Ha neittpanuzanuio 100 xr 20%-noro pactsopa H,SO, mogano 100 xr
20%-noro pactBopa NaOH. CoctaBuTh MaTepuanbHbIil OanaHc.
H,SO, + 2NaOH —Na,SO, + 2H,0
Bapuanr 2
2. CocTaBuTh MaTepHaIbHBINA OaNaHC Mpollecca BOCCTAHOBIECHUS 1T okcuaa
Menu, coaepaxkaiiero 10% myctoit mopoasl
CuO + H,—/ Cu +H,0
3. CocTaBuTh MaTepHAIBHBIA OayaHc mporecca moiydeHus 1T cymnbdara
nuaka. CepHas kuciioTa B3sTa B Buze 20%-Horo pactBopa ¢ KodhPUIueHToM m3-
opITKa B 1,1.
Zn +H,S0, —* ZnS0O, + H,
4. CocTaBUTh MaTepHanbHbIi 6amanc abcopoun 60 M® NO, (1.y.). Copbrms
NO, — 90%. Ha a6copbuuto mogaercs 900 M H,O0.
3NO; + H,O—> 2HNO; + NO
5. CocTtaBuTh MaTepHabHBIN OaaHc abcopOuu 50m° SO; (1.y.). SO3 cop-
6upyercst Ha 90%. Ha abcop6rmo mogaercs 1000 m° H,0.
SO3 + H,O—*> H,SO,

6. CocTtaBuTh TeruioBoi Oananc mporuecca noiayudenus 500 kr NH,Cl. B kaue-
ctBe peareHTOB puHATHI 20%-Hb1i pacTBop HCl 1 ammuax, cogepxanuii 3%N, u
2%CO. PeareHTbl B3STbl B 3KBHBAJEHTHOM KOJIMYECTBE C TEMIEPATYypPOM 25°C.
Kongepcus 98%. Ilorepu Tera 3% ot npuxona.

HCI + NH;—  NH,CI

7. CocTaBUTh TEIJIOBOM OajaHC peakTopa CHUHTE3a ATWIIOBOro cnuprta. Mc-
xonusiii ras (1000 M%) umeer cocras: 40% H,0 u 60% C,H,. Konsepcust atunena
3a mpoxos 5%. Temmeparypa Ha Bxoze B armmapar 290°C, na Beixone 340°C. Bos-
MO>KHBI TTIOTEPHU TEIJIa B OKPYKAIOIILYIO CPEIy.

C2H4 + H20 «—, C2H5OH

8. CocTaBHTH TeILIOBOI Gananc mporiecca Hefitpanusauuu. pu 20°C B amma-
pat momaetrcs 20 xr 20%-noro pactBopa H,SO, u 30 kr 12%-nHOro pactBopa
NaOH. ITorepu Temia B OKpyXarolryro cpery cocTaBiIsoT 1%.

H,SO, + 2NaOH —> Na,SO + 2H,0

9. CocTtaBuUTh TEIUIOBOM OajlaHC Mpolecca CUHTe3a (popmanbaeruia HEemoJ-
HBIM KaTaJUTHIECKUM OKHCIeHneM dTana. Ha 100 m° C,Hg momano 750 M BO31Y-
xa. Temmepatypa peareHToB Ha Bxoze B peakrop 20°C. Konsepcus stana 5%.

2C2H6 + 302 —> 4CH20 + 2H20

10. CocTaBuTh TEIJIOBOM OaJlaHC Tpoliecca CMHTe3a (popMalibaeruia HemoJI-
HBIM KaTaJUTHUYECKUM OKHUCJIEHHUEM MeTaHojia. B peakrop nmomaercsa 100 M MapoB
MeTaHoma, coxepxkamtero 10% Bmarm, u 450 m° Bosayxa. KomBepcus Meranona
20%. TeMmepaTypa ra30BOro moToka Ha Bxoze B peaktop 150°C.

2CH30H + OZ—V 2CH20 + 2H20
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IIpouenypa oueHuBaHus

.KonTtponbHas paboTa BBIMOJHIETCS HAa OCHOBAHMHM HCXOJHBIX JaHHBIX,
MPEIOCTABISIEMBIX NpenogaBaTeneM. [lakeT ucxoaHbIX HaHHBIX BKIO4YeH B @OC
JTVCHUIUIMHBI U HAXOAUTCS Ha Kadenpe pa3padOTUMKa.

Kpurepuu oneHku:

- OICHKA «OoTIM4YHO» (7 - 8 0aJIOB) BBICTABIISICTCS CTYACHTY, €CIIH PACUCThI
BBITIOJIHEHBI IPABUIILHO, PE3YIbTAThl OOPMIICHBI B BUIE€ TAOIUIIA MATEPUATBHOTO
(TeruioBoro OanaHca);

- OIeHKa «xopowmo» (5 — 6 0a/oB) BBICTABIISIETCS CTYJAEHTY, €CIIU B pacueTax
JIOTIYIIEHbI HEIPUHIUITHALHBIEC OIMOKHY, HE BIUSAIONINE HA KOHEUHBINA pe3ybTarT;
- OLICHKA «YJIOBJIETBOPUTEIBLHOY (3 - Oasia) BRICTABISETCS CTYJCHTY, €CIIU B
paboTe TOMyIIeHBI Cepbe3HbIE OUTUOKH, HO CTYICHT UX UCIIPABIIAET MIPH MIPOBEPKE;
- OlleHKa «HeyaoBiaeTBopuTeabHO» (0 — 2 Gania) BBICTABISETCS CTYJEHTY, €CIU
paboTa He BBINOJHEHA WK B paboTe JOMYIIEHbI IPUHIUIHAIBHBIE OIIUOKH, KOTO-
pbI€ CTYJIEHT HE MOKET UCIIPABUTD MIPU IIPOBEPKE;

10.2.4. KoMIu1eKT 3aaHUI 1JIsl CAMOCTOSITEJIbLHO padoThI

Bapuanr 1

1. TIporiece OKHCTEHHS BEASTCS YHCTBIM KrcmopogoM mpu 620°C. B oTuX ycnosu-
AX IJIOTHOCTH KHCJIOPOJA B anmapare 6,4 K/, [ToTpeOHOCTH MPOU3BOICTBA B
kucaopoze cocrapiseT 800 T B Tox. OMpeneuTh pacxos] KHCIOPOAa B HM /4, KOH-
IeHTpAIHo (KMOJIB/M®), ILIOTHOCTB MPH H.y. U AaBienue (kH/M%) B peakrope.

.2. Koncranra paBHoBecus peakiuu CO, + H, =  CO + H,0 nipu 850°C paBHa
1. Cxonpko CO, noasepraercs npespamenuto B CO, ecnu B3saThl 1 kmosb CO, 1 5
KkmoJib H,

Bapuant 2

1. B tpy6omnposoze, mogaromeM 6 T B cyTkn Merana rpu 20°C moagepuBaeTcs
nasienre 1200 kH/M®. OnpeaenuTs KOJUYSCTBO Ta3a, MPOXOIAIIEro Mo Tpyoo-
TPOBO/Y B HM /4, a TAK e IUIOTHOCTH MeTaHa (Kr/M°) B netHux (+20°C) 1 3uMHIX
(-15°C) ycnousix.

2. Koucranta paBroBecus peakuuu H, + J,<  2HJ mpu 445°C pasna 50. Ckoitb-

ko Mouieid Hy Hago B3sTh Ha 1 Mok Jy, uT00BI 90% MocienHero npeBpaTuiIoch B
HJ.

Bapuant 3

1. Ha xmopupoBanue mogaercs 2 T B cytku xitopa mpu 300°C u 205 kH/M’. Kakoe
KOJIMYECTBO HM® XJIOpa BCTYIAeT B peakiuio B yac? KakoBa KOHIEHTpALHS
(KMOJIB/M®) ¥ IIOTHOCTH (Kr/M°) XJ0pa B yCIOBHSIX peakiu. [LIOTHOCTS XJI0pa
npu H.y. 3,2 Kr/m°,
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2. Peakuus 2S0; + O, . 2SO; npoBoauTcs npu u3dbITKe Kucaopoaa B 1,2. Kon-
Bepcust SO, Ha IepBOM KaTan3aTopHOM ciioe coctaBisieT 40%. Paccunrarh KoH-
cranTy paBHoBecus (K.).

Bapuant 4

1. [IpouzBoacTBo notpedisier 3,8 T B cyTku CO,, MOCTYMNAIOIIETo MPU TEMIIEpaTy-
pe 5Cu naBijieHuH 360 KH/M>. Onpenenuts pacxon CO; B HM3/‘{, KOHLICHTPALUIO
(kMOJIB/M®) ¥ IIOTHOCTH (Kr/M°) B 3aaHHBIX yeaoBusx. [LotHocts CO, HpH H.y.
1,98 kr/nm’,

2. B ycnoBusix paBHoBecus peakuuu CO + 2H, € CH3;OH ycranoBuiuch cie-
nytoiye koHentpanuu semiects: CO — 0,6 kmoutb/M, Hy — 1,2 KMOJIB/MS, CH;0OH
— 2,16 kmoub/M°. OnpeIeTHTh KOHCTAHTY PABHOBECHS U KOHIICHTPALMH PEarcHTOB
Ha BXOJIC B KOHTAKTHBIH ammapar.

Bapuant 5

1.. TepmookucnurenbHbid kpekuHr Metana (11CH,4 + 50, = 2C,H, + 6CO, +
18H, + CO, + 2H,0) npotekaeT npu 300°C u 890 kH/M?. O6beM PEaKLIMOHHOM
30HBI 2 M. [IpeBpamenue nogHoe. KakoBa Macca oOpa3oBaBIiierocs aneTujieHa?
Kak meHsieTcs naBjaeHHUE B X0/1€ peakiuu?

2. PaBuogecwue peakiuu 2S0; + OZH 2503 yCTaHOBUJIOCH MPU CIEAYIONIUX
KoHneHTparusax: SO, — 1,2 KMOJ]B/MB, 0, — 0,9 kmonb/M>, SO; — 3,4 KMOJIB/M".
OnpenenuTh KOHCTAHTY PAaBHOBECHS M KOHIICHTPAIIUU PEAareHTOB Ha BXOJI€ B KOH-
TAKTHBIW anmnapar.

Bapuant 6

1. CDOpMaJ'H::I[@FI/II[ MMOJIY4aroT KaTAJIUTUICCKUM OKHUCIICHUCM MCTAaHOJIa

(2CH;OH+ 0, = 2CH,0 + 2H,0) npu 600°C u 120 kH/m*. O6beM KOHTAKT-
HOiA 30HbI 1,5M°, [IpeBpaiienrie metanona nojsHoe. Kuciopoa nojgan ¢ u306ITKOM B
1,1. B ycrnoBusax peakuuu NpoayKThl HAXOASATCS B ra3oBoil aze. Kak mensiercs
naBiieHne B Xoje peaknuu? Cronbko CH,0O 1o macce MOXKeT OBITh TOJTYyYEHO?

0
2. CunTtes 3Tanona nposoadart no peakiuu C,Hy + H,O = C,HsOH npu 300°C u
nasnenuu 8 MIla nHa pochoprom katanuzatope. 3a npoxox 10% sTunena npe-
BpalllaeTCsA B 3TaHOJ. HaliTh paBHOBECHBIN COCTaB ra3a U KOHCTAHTY PABHOBECHSI.

Bapuant 7

1. IIpu HenonmuoM okuciieanu metana (2CH, + O, = 2CO + 4H,) npu 500°C mo-
Jy4aroT 2 KT BOJOPO/Ia 33 MPOXO/ PEAKIIMOHHON CMECH Yepe3 peakTop 00beEMOM
3,7 M°. PeareHTh! OKAOTCS B SKBHBAJICHTHBIX KOJIMUECTBAX M IIPEBPAILAOTCS
MOHOCTB0. OmpeaenuTs gasieHne (KH/M?) 1 HOMHOCTBIO (KI/M°) ra30Boil cMecH
Ha BBIXOJIC M3 PEaKTOpa.
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2. TazoBas cmeck (CO + H,O o, CO; + H,), conepkaruas B paBHbIX 00beMax.
CO, CO,, H; n BoagHBIE TAPHI HAXOAUTCA B COCTOSIHUM paBHOBecHs 1ipu 1,1 aTm.
[lopcunTaTh KOHCTAHTY PAaBHOBECHSI.

Bapuant 8

1. TIpu xouBepcun merana CH, + H,O—>CO + 3H; na kaxzsie 1,2 M HUCXO/I-
HOM peakIIMOHHOM cMecH (C SKBUBAJIEHTHBIM COOTHOIIIEHUEM PEareHTOB) MoTyYa-
0T 32 IIPOXOJ YePE3 PEAKIIMOHHYIO 30HY 2 M° CHHTe3-ra3a (CO + 3H,). O6bembI
ra3oB MPUBEJCHBI K H.y. Bbipa3uts BnaxHocTh (% 00)0TXOAIIero ra3a 1 1aBie-
nue mpu 500°C.

2. Okucnenue xioposogopoaa (4HCI + O, <> 2Cl, + 2H,0) npoBoasT nmpu
370°C 1 0,1 MIIa Ha OKCHIHOM XpPOMOBOM KaTainu3aTope. COCTaB HCXOIHOM CMe-
cu (% 00.) HCI — 35,5; Bo3ayxa 64,5. B cocTostHun paBHOBecus HaiieHo 13,2%
Cl,. PaccunTaTh 3HaYCHHE KOHCTAHTHI PABHOBECHSI.

Bapuant 9

1.. Ha xpekunr nmomaercs 9 T B cytku 3tana (C,Hg = C,H,; + Hy). KonBepcus
stana 80%. Ckoibko 3TuieHa (Kr) oopasyercs B yac? KakoBo cojepskanue sTuse-
Ha (% 00.) B razax kpekunra? Kak MeHsieTcs 1aBJieHHE MPU KPEeKUHTe?

2. OMbLIIEHUE YKCYCHOATUIIOBOTO 3(pripa MPOTEKAET MO PEAKIIMKU BTOPOTO MOPSIKA
CH3COOC;,Hs + NaOH = CH3COONa + C,HsOH. McxonHble KOHIIEHTpAIUU
peareHToB MPUHATH 10 16 KMOJIB/M . Uepe3 5 MUH KOHIIEHTpAIUs Ka)a0ro U3 pea-
TeHTOB MOHM3MWIACh 10 10,24 KMOIB/M®. Onpenenuts KOHCTAHTY CKOPOCTH.

Bapuant 10

1. OGxurart | Kr 9HCTOro KOTHYeCTBa B 4ac B eun 0obeMoM 20 M. Bo3znyx no-
narT ¢ u30bITkoM B 1,5. TemnepaTypa raza Ha Bxoje 200°C, Ha Bexozme 800°C.

OmnpenenuTh AaBJICHUE Ta3a Ha BXOJE U BeIxoae u3 neun. 4FeS, + 110, = 8S0,
+ 2Fe,0s.

2.bumonexynsapHas peakuus H, +J, € 2HJ uepe3 10 MuHyT 3aBepiaercs Ha
25%. Uepes kakoe Bpems peakius 3aBepintcs Ha 50%. McxoaHbie BelecTBa B3si-
ThI B CTEXUOMETPUUYECKOM COCTOSIHUHU.

IIpouenypa oueHMBaHUSA

.CamocrostensHas paboTa BBHITOIHIETCS HA OCHOBAHUH UCXOIHBIX JaHHBIX,
MPEIOCTaBIIsIeMbIX MpernoAaBareieM. [laker ncxoanpix gaHHBIX BKIoYeH B @OC
JTUCITUTIIMHBI U HAXOJIUTCA Ha Kadeape pa3paboTyuka.

Kpurepuu onenkmu:

- OlIEHKa «oTIn4YHO» (7 - 8 0asIOB) BBICTABISETCS CTYJICHTY, €CJIU JABE 3a/1a4U
pelIeHbl TPaBUIIbHO 0€3 OITNOOK;
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- OIeHKa «xopotroy» ( 5 — 6 6ayIoB) BEICTABISETCS CTYICHTY, €CIIH MIPH Pele-
HUM OJHOM 3aJ1auM JOIYIEHbl HEPUHIMIIUAIBHBIE OIINOKH;

- OLIEHKA «YJOBJIETBOPUTEIBHO» (3 - 4 Gansa) BHICTABISIETCS CTYIEHTY, €CIIU
pelIeHa TOJIbKO OJIHA 33/1a4a;

- OLIEHKa «HEYAOBJIETBOpUTENbHO» (0 — 2 Oaiia) BHICTABISIETCS CTYIEHTY, €CIIN
HE pelIeHa HU OJIHA U3 JABYX 3aJa4 WIK 00€ PelIeHbl HEPABUIBHO.

10.2.5. IIpuMepHbBIe TECTOBbIE 3aJaHUS 110 MOTYJISIM.
Moayas Ne 1

Tema «BogonoaroroBka»

1. YMaryenne BOABI JOCTUTACTCS BBIBEACHUEM B OCAJIOK COJICH JKECTKOCTH:
a) MgClZ + Na,CO; = MgCO;; + 2NaCl

6) MgCO;; + 2NaCl = Na,CO; + MgC|2

B) Ca(HCO3), = CaCO; +H,0 + CO,

F) CaCOj3 + Na,SO, = Na,CO3; + CaSO,

2. BpeMeHHaSI KCCTKOCTb BOJABI OTpaXacT COACPIKAHUC l“I/IIIpOKap6OHaTOB
KaJblys U MarHus:

a) CaCOgs, MgCO;; ;

6) Ca(HCO3), , Mg(HCO3); ;

B) CaCQOg, C&(HCOg)Z ;

F) Mg(HC03), MgC03

3. YMsaryenue BOABI JOCTUTAETCS BEIBEICHUEM B 0CAJIOK COJIEH JKECTKOCTH:
a) C&COg + HZO + C02 = Cﬁ(HCOg)z

6) C&(HCOg)z + Ca(OH)z =2CaCO3 + 2H,0

B) MgC03 + H,0 + CO, = Mg(HCC)g)Z

r) CaCO3 = CaO + CO,

4. OcBeTIICHHE BOJBI JOCTUTACTCS BBEJCHUEM KOAT'yJISTHTOB:
a) CaSOy;

0) NacCl;

B) FeSOy,;

r) CuCl,

5. YMmsaryenue BOJbI JOCTUTACTCS BBIBEJICHUEM B OCAI0K COJIEH JKECTKOCTH:
a) C&COg + HZO + COZ = Ca(HC03)2

0) MgCO; + 2NaCl = Na,CO; + MgCl,

B)_ CaS0O, + Na,CO; = CaCO; + Na,SO,

F) CaCO; + Na,SO4 = Na,CO3 + CaSO,

6/ JKecTKOCTh BOJBI OTpaXkaeT COJIEP >KaHUE PACTBOPUMBIX COJIEH KaJIbIUS U
MarHusi:
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a) CaCQOs, Mg(HC03)2

6) Ca(HCO3), , Mg(HCO3),;
B) CaSO,4, MgCOs3;

r) MgCl,, MgCO;

7.IlocTosiHHAS KECTKOCTh BOJIBI OTPa)KaeT COACpKaHUE XJIOPUAOB U Cyib(da-
TOB KaJIbIIMA U Martus:

a) CaCly;

0) MgCl,, CaCO3, MgSQ,, Ca(HCOs),;

B) CaCl,, MgSQ,, CaSO,4, MgCl,;

r) KCI, MgSO,

8.Kopp0o31OHHOHN aKTUBHOCTHIO 00J1a1aI0T pACTBOPEHHBIE B BOJIE T'a3bl:

a) H2, Nz, CH4,

6) 021 NZ, CH4,

B) 02, COZ, NH3, Clz, st,

F) Nz, CH4, COz, C|2/

9. Katnonut Kat/H" criocobeH moriomaTs U3 BOJIbL:
a) MgSOy;

0) CaCOsg;

B) CI;

r) Ca®*

10. Aamonur Au/OH’™ crtocoOeH morIomars u3 BOIbL:
a) CaCly;

6) Ca?*;

r) CI

11. O6ecconuBanue BOJbI MPOU3BOTUTCS:
a) METOJOM DJIEKTPOJIN3a;

0) METOIOM HOHHOTO OOMEHa;

B) METOJOM KOAryJysiluu;

T') METOJOM (PUIIbTPALIUU.

12. Y nanenue pacTBOPEHHBIX B BOJE Ta30B MPOU3BOJISAT:
a) DJIEKTPOKOATYJISIIUEH;

0) TEpMHUECKON U XMMUYECKOM Jierazaluei;

B) yJIbTpaduibTpaluei;

') BBIMOPAKHBAHUEM.

13. OOmieit menoYHOCThIO BOABI HA3bIBAETCS CyMMapHasi KOHIICHTPAIIUS CO-
JIep KaIuXcs B BOJIC aHHOHOB:

a) CI, NOg, OH’, PO,*, HSiOy, SiO5’;

6) OH’, HCO4, COs* , PO,¥, HSiOy, SiO5’;
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8) SO,%, CI', NOy, OH", PO,*, COZ%;
r) CI', NO3, NO,', PO,¥, HSiO3, SiOy’;

14. NoHUTBI — 3TO BEUIECTBA, CIOCOOHBIE:

a) OOMEHUBATh CBOM MOHBI HA MOHBI, COJIEPKAIIUECS B PACTBOPE;
0) U3MEHSTh KOHIIEHTPAIIMIO TYMUHOBBIX BEIIECTB B BOJIE;

B) u3MeHsTh pH BoIbI;

T') 3aICP)KUBATh HOHBI HA (PHIIBTPYIOIICH MeperopoaKe.

15. B npoMBIIIUIEHHOCTH UCTIONIB3YIOTCSL CXEMBbI 00OPOTHOTO BOJIOCHAOKEHUSI:
a) C OYMCTKOM BOJIBI;

0) ¢ OXJIaXK/I€HHUEM 1 HarpeBOM BOJIbI;

B) C OYUCTKOU M OXJIQKJCHHEM BOJIBI;

I') C OXJIQXKICHHEM BO/IBL.

Tecthl o TeMe « THUIBI XUMUKO-TEXHOJIOTHYECKUX CUCTEM)

1.ITo arperatHomy ((pa3oBOMY) COCTOSTHUIO B3aMMOJICHCTBYIOIIUX BEIIECTB.

MNPUHATO ACIHUTH TCXHOJOTHUYCCKHC IMTPOLCCCHI U COOTBCTCTBYIOIINC MM allllapaThbl

Ha:

a) Ha )KUJKOCTHBIE, Ta30BbIC U TBEpA0(a3HbIC;,
0) Ha rOMOT€HHBIE U TETEPOrEHHBIE;

B) HA OJHOPOAHBIE U HEOJTHOPOIHBIE;

T') Ha MPOCTBIE U CIOXKHBIE.

2. B rOMOT€HHBIX CUCTEMAaX BCE pearrupyrolire BeIEecTBa HaXoaaTcs B (paszax:
a) B Pa3HbIX;

0) razoBoii (T), >KHAKOU () WK TBEpAOH (T);

B) ra3-)KUAKOCTh (IT—XK), Ta3-TBepaoe (T—T), Ta3-)KUIKOCTh-)KUIKOCTD (T-XK-K);

B) JKMJIKOCTb-TBEPAO€ (K-T), KUJIKOCTb-KUAKOCTh (K-XK), )KHJIKOCTb-ra3 (K-

3. 'eTeporeHHBIMHU SBIISIOTCSI CUCTEMBI, COCTOSIIINE:
a) U3 AByX U Oojee ¢as3;

0) U3 aMMHaKa U XJIopa;

B) n3 HZO n C2H5OH

r)u3 O, u Hy

4. K roMOreHHBIM IIPOLIECCAM U3 IPUBEIEHHBIX PEAKIMIA OTHOCHTCS:
a) 2H,S +30, = 250, + 2H,0;

0) 2H,S +Zn0 = ZnS + 2H,0

B) 4FeS, +110, = 8S0, + 2Fe,0O3;

r) CO, + CaO = CaCOg;
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5. I'ereporeHHou sBIsETCA CUCTEMA!
a) HZO()K) ; C,Hs0H;

0) HyO ) ; HoOmy;

B) HZO(F); NH3 ;

F) HCI ; HzO(r).

6.YBennueHne NOBEpXHOCTH COIPUKOCHOBEHUS (a3 B CUCTEME

NH; + H,O = NH,OH nocturaercst pa3ButueM MOBEPXHOCTH 00JI€E TSIKEIOU
dbasbr:

a) paszopeizruBanuem H,0;

0) paBHOMEpHBIM pacnpeneneHueM NHjs ;

B) MoJjauell aMMHUaKka Mo/l AaBJICHUEM;

') UCIIAPEHUEM aMMHAKA;

7. [ToBepXHOCTb KUAKOM (a3bl HE MOKET OBITh YBEITUYCHA:
a) bapboTaxem;

0) pa3OpbI3TUBaHUEM;

B) pacnpe/iejieHueM TOHKOM IJIEHKOW Ha HACAJIKE;

I') arJoMepanuei;

8. IIponecc nmpotekaet B AudPy3uoHHOM 00J1aCTH, €CITU:

a) cKkopocTh ITU(PGy3MOHHOTO TPoIecca 3HAYUTEIBLHO OO0JIbIIIE CKOPOCTH XH-
MHYECKOMN pPEAKLINH;

6) ckopocTh AU(GY3NOHHOTO TPOIECcCca 3HAUNTEIIBHO MEHBIIIE CKOPOCTH XH-
MHYECKOMN pPEAKLINH;

B) CKOPOCTH BCEX CTaUil CON3MEPUMBI;

T') CTEIEeHb MPEBPAICHUS peareHTa He 3aBUCHUT OT JIJIMHBI peakTopa.

9. YBenuueHue MOBEPXHOCTH CONMPUKOCHOBEHUS (a3 B cucteme XJopodopm-
BOJla JOCTUTAETCS Pa3BUTHEM MOBEPXHOCTH OoJiee TspKeao ¢asbl (IIIOTHOCTh
xnopodopma — 1,5 r/em®, motrocTh BomsI 1,0 F/CMS):

a) pa3OphI3rUBAaHUEM BOJIHI ;

0) pasOpsBruBaHueM XJopodopma;

B) UCIIAPEHUEM BOJIbI;

r) 6apOoTakeM BOJIbI.

10. JlumutHpyromas ctagus mporecca — 3To:

a) COOCTBEHHO XMMHUYECKOE MPEBPaIlCHUE;

0) cTaaus MOJIBOJIa pEareHTOB K PEaKTopy;

B) CTaJMisl OTBOJIA TIPOTYKTOB M3 30HBI PEAKITUH;
I) caMasi MeJIEHHas CTaiusl polecca.

11. IIporecc mpoTekaeT B MEPEXOAHON 00JIACTH, €CIIH::
a) IUMUTUPYETCS] KHHETUYECKON COCTaBIISIIOLIEH;
0) mumuTtupyercsa 1udPy3uoHHON COCTABIISIONIEH;
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B) CKOPOCTH BCEX CTaUi NpoLEecca CON3MEPUMBI;
I') JUMUTHPYETCS MEX()Aa30BbIMU MEPEXO0IAMHU.

12. B IpUBEIEHHBIX PEAKIUAX OMMOIIEKYJIIPHON SBIISETCS:
a) 3H2 + N2 =2 NH3,

0) CO + H,0 =CO; + Hy;

E)_ C2H5OH = C2H4 + HZO,

F) NO + 1/202 = N02

13. Ha ckopoCTh XUMHUYECKON PEAKITH BIIUSIOT:

a) TeMIlepaTypa, NepeMEIINBAHUE PEAreHTOB;

0) naBiieHHE, IPOLIECCHI MOABO/IA PEAr€HTOB B 30HY PEAKLUH, TEMIIEPATYPA;

B) TEMIIEpaTypa U KOHUEHTPALMHU PEArUPYIOIINX BEUIECTB;

I') IepeMeIIMBaHUE PEareHTOB, KOHLIEHTPALlUs pearupyroulux BEeUlecTB, AaB-
JICHHUE, ITPOLECCHI IIOIBO/IA PEareHTOB B 30HY pEaKLUU, TEMIIEPATypa,;

Moayab Ne2
Tema «OCHOBBI XUMHKO-TEXHOJIOTHICCKHUX MTPOIECCOBY
1. Cxopocts mporecca FeO + CO = Fe + CO, MoxeT ObITh BhIpaKeHa
ypaBHEHUEM:
a) U=k *F*[CO]
0) U =k*[CO]

B) U=k *F*[CO] - k,*[CO;]
r) U = k*[COJ*[CO;]

2. Cxopoctsb miporiecca Hy + 1, <> 2HI moxet ObITh BhIpakeHa ypaBHEHHUEM:
a) U = k*[HIT —ky*[H][l];

6) U =k*[H:][l2] ;

B) U= k*[HI] %

r) U= kl*[Hz]Z* [|2]2 ;

3. CKOpOCTh TOMOTEHHOTO MPEBPAIICHHUS OTMMCHIBAETCS BBIPAKCHUEM:
a) U = K*F*AC,;

0) U = k*v*AC;

B) U = k*(F; —F,)*AC;

r) U=k*(V;—Vy)*AC

4. CKOpOCTb Fe€TEpPOreHHOr0 MPEBPALIEHUS] OMMCHIBAECTCS BBIPAKEHUEM:
a) U = kK*V*AC,;

0) U = K*F*AC,;

B) U = k*(V1-V,)*AC;

r) U=k*(F,—F,)*AC
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5. TemnepaTypHbiii KOO(PHUIHEHT CKOPOCTH MOKA3bIBALT:

a) BO CKOJIBKO pa3 YBEIUYMBAETCS CKOPOCTh PEAKIUU MPHU MOBBIIICHUU TEM-
nepatypsl Ha 10°C;

0) Ha KaKylO BEJIMYMHY BO3PACTAET CKOPOCTh PEAKIUU MPU MMOBBIIIEHUH TEM-
nepatypsl Ha 10°C;

B) BO CKOJIbKO pa3 YBEIMYUBAETCS CKOPOCTh PEAKIMH MPU MOBBIIMICHUH TEM-
nepatypsl Ha 1°C;

I') Ha KaKyl0 BEJIMYMHY BO3PACTAET CKOPOCTh PEAKIUU MPU MOBBILIEHUU TEM-
neparypsl Ha 1°C.

6. CKOpOCTh TEXHOJIOTHYECKOTO TpoIiecca

a) HE MOXKET OBITh BBIIIIE CKOPOCTH XMMHUECKON PEaKIInH;
0) paBHa CKOPOCTH XUMUYECKOW PEaAKIUU;

B) B JBa pa3a BBIIIC CKOPOCTH XUMHUUYECKON PEaKIINH;

T') Ha MOPSI0K BBIIIE CKOPOCTH XUMUYICCKON PEaKITnu.

7. IlpaBuno Baut-I'odda 3anuceiBaeTcsi ypaBHEHUEM:

a) U=U>
0) U = Y
WL
B) Ug: Ul* —
Uy «(t
D= T,

8. Crxopocts peakiuu CuO + H, = Cu + H,O BeIpakaeTcs ypaBHEHUEM:
a) U=k*F*[H,];

0) U= k*[CuO]*[H.];

B) U = k*F*[CuO]*[H.];

r) U=k*[H;]

9.3aBUCUMOCTb KOHCTAHThI CKOPOCTH PEAKIIMHU OT TEMIIEPATypbl ONTUCHIBAECTCS
ypaBHEHHEM AppeHuyca:

a) k=kg* 6
0) k = ko* ,
B) k = ko* E'_E # E,
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JIOU:

) k= kg*e*R*T

10. CKkopoCTh TOMOTEHHOT'O 00paTUMOTO TIpoIiecca onpeaesnsercs Gopmyoit:
a) U=Kk*AC;

0) U=Kk*AC—Kk,*AC;

B) U =Kk*F*AC;

r) U=k*F*AC - k,*F*AC.

11. CkopocTh reTeporeHHOro 0OpaTHMOro Mpolecca onpenensercs Gopmy-

a) U =Kk*F*AC — k*F*AC
6) U=k*F*AC;

B) U =K*V*AC:

r) U=k*V*AC - k*V*AC.

12. Cxopocts peaknuu 2H; + O, = 2H,0 BBeIpakaeTcs ypaBHEHUEM:
a) U = k*[Ho]*[Og];

6) U = K*F*[H,]**[O,];

B) U = ky*[H,]**[0,] — k,*[H,01%;

r) U = ki*[H,]*[0,] — kp*F*[H,0]%/

13. VBenmnueHne KOHCTAHTHI CKOpPOCTH ITponeccCa MOKCT JOCTUI'aTbCA:
@) IMOBBINICHUCM TCMIICPATYPhI, IPUMCHCHUCM KaTaJIn3aTOpPOB, YCHIICHHCM

MCPCMCIINBAHUA,

0) MOBBIILIEHUEM TEMIIEPATYPHI;
B) IPUMEHEHUEM KaTan3aTopa,;
') COBEpUICHCTBOBAHMEM KOHCTPYKIMU anmnapara.

14. 3aBUCHMOCTb KOHCTAHTBI CKOPOCTH OT TEMIEPATYPHI ONPEACISAETCS:
a) ypaBHEHHEM AppeHuyca;

0) npuniunom Jle-Illarense;

B) 3akoHOM ['ecca;

I') 3aKOHOM 3KBHUBAJICHTOB.

15. YBenuueHnue ABUKYIIECH CHUIIBI TPOIECCA MOKET JOCTUTATHCS:

a) CMEIIEHUEM PaBHOBECHSI;

0) OTBOJIOM ITPOJIYKTOB M3 30HBI PEAKIINH;

B) YBEIIMYEHHUEM KOHIICHTPAIIUU PEarcHTOB;

I') YBEIMYCHHUEM KOHIICHTPAIIMHA PEarcHTOB U JaBJCHUS, OTBOJIOM MPOIYKTOB

M3 30HBI pCaKuu, CMCIICHUECM PaBHOBCCHA

TecTpl 110 TEME «XMMUYECKUE PEAKTOPBDY

1.ITo xapakTepy ornepaiuu, IpOTEKAIOIIEH B pEaKTOPe, PEAKTOPbI JEIST:

41



a) Ha IEPUOIMYECKUE U HETIPEPHIBHBIE;
0) Ha nepuoaUYecKUe, HEMIPEPHIBHBIE U MOJYHENPEPHIBHBIC,
B) HA HEMNPEPBHIBHBIC U MOITYHENPEPHIBHBIE;

2. HempepbIBHBIE peaKTOPBI MOPA3ISIAIOTCS TI0 XapaKTepy IBIKCHHS peak-
IUOHHOM CpEpl Ha:

a) BHemHe (P y3uoHHbIC U BHYTpUIU(PY3UOHHBIE;

0) 11eabHOTO BBITECHEHUS U HI€AIbHOTO CMEIICHUS;

B) BHemHeIU(Pdy3MOHHOTO BBITECHEHHUSI M BHYTPUIU(PPY3HUOHHOTO CMeIlle-
HUS;

r) BHYTpuIM(PPy3MOHHOTO BBHITECHEHHUS M BHEITHEAU(DPY3NOHHOIO CMellle-
HUSL.

3. B peakTope nepuoauuecKoro 1eMCTBUS:

a) 3arpy3Ka peareHTOB M BBITpy3Ka MPOJYKTOB OCYIIECTBISETCS OIHOBpE-
MEHHO;

0) BBIIpY3Ka peareéHTOB M KaTaau3aTopa OCYIIECTBISETCA OJHOBPEMEHHO.

B) 3arpy3Ka peareHTOB U KaTajln3aTopa OCYLIECTBISETCS OJTHOBPEMEHHO;

I) 3arpy3ka pearcHTOB W BBITPY3Ka MPOAYKTOB OCYIIECTBIISIETCS B Pa3HOE
BpEMS;

4. B peakTope HENPEPHIBHOTO JIEUCTBUSA:

a) 3arpy3ka peareHTOB W BBITPY3Ka MPOJYKTOB OCYIIECTBIISIETCS OJHOBpE-
MEHHO;

0) BBITPY3Ka peareHTOB M KaTajanu3aTopa OCYIIECTBISECTCS OJHOBPEMEHHO.

B) 3arpy3Ka peareHTOB U KaTaJIlu3aTopa OCYLIECTBIISIETCS OJHOBPEMEHHO;

I) 3arpy3ka peareHTOB W BBITPY3Ka MPOJIYKTOB OCYIIECTBIISIETCS B pa3HOE
BpEMSI;

5. Ilo TeMrniepaTypHOMY pEKUMY PEAKTOPHI MOAPA3IAECISAIOT:
a) anuabaTU4eCcKue, FJHI0TEPMUUECKHUE, TOJTUTEPMUUECKHE;
0) SHAOTEPMUYECKUE, FK30TEPMUUYECKHUE; U30TEPMUUYECKHUE;
B) azrabaTHyYeCcKue, IK30TEPMUUYECKUE, TOTUTEPMUUECKHE;
I) anquabaTU4ecKue, N30TEPMUUECKUE, TTOTUTEPMHUUECKHE.

6. B mepuoanueckoM peakTope MIACATHHOTO CMEIICHUS U3MEHEHHE KOHIICH-
TpaIyu peareHToB B 00beMe peakTopa MPOUCXOAUT CIASAYIOIIUM 00pa3oMm:

a) OJIMHAKOBAa BO BCEM 00bEME peaKTopa U YMEHBIIAETCS BO BPEMEHH, TI0 Me-
pe MPOTEKAHMSI XUMUYECKON PEaKIINU;

0) HEe 0JIMHaKOBA M0 00BEMY peaKTOpa U HE U3MEHSIETCS 110 Mepe MPOTEKAHUS
XAMHUYECKOU PEAKIINH;

B) OJJMHAKOBA BO BCEM O0BEME peakTopa U YBEIUYMBACTCS 10 MEpe MPOTEeKa-
HUS XUMUYECKOUN peaKInu;

T') U3MEHSETCS TT0 MEpe MPOTEKAHUS XMMHUYECKON peaKIui;
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7. B peakTope MACAIbHOTO BBITECHEHHsI W3MEHEHUE KOHLEHTPALUU PEarcH-

TOB B 3aBUCUMOCTH OT AJIMHBI p€AKTOpa INPOUCXOOAT CIACAYIOIINM 06p3.30M:

a) KOHIICHTPAIlUU PEareHTOB HE U3MEHSIOTCS T10 JJIMHE PEaKTopa;
0) KOHLIEHTpAI[MU PEareéHTOB YBEIMYMBAIOTCS O JITTUHE PEaKTOpPa;
B) KOHIIEHTPAI[MU PEareéHTOB YMEHBIIIAIOTCS MO JIJTMHE PeaKkTopa;
I') KOHIIGHTPAIlMU PEareHTOB HE 3aBUCST OT JJIMHBI PEAKTOPA;

8. B peakTope maeanpbHOrO BBITECHEHUS W3MEHEHHE CTEIEHU NPEBPAIICHUS

peareHra B 3aBUCHMOCTH OT JUIMHBI PEAKTOPa MPOUCXOAUT CIAEAYIOIIHUM 00pa3oMm:

a) CTEIEHb NMPEBPALEHUS PeareHTa He U3MEHSIETCS 10 JUIMHE PEaKTOopa;
0 cTeneHp NPEeBPAILECHUS peareHTa yBEIUUMBAETCA 10 IJIMHE PEAKTOPa;
B) CTENEHb IPEBPAILECHUS pEareHTa YMEHbIIAETCS 0 IJIMHE PEAKTOPA;
') CTENIEHb PEBPALIEHUS PeareHTa He 3aBUCUT OT JJIMHBI pEaKTopa.

9. Ins mpoBeeHNs TOMOT€HHBIX MPOLECCOB UCTIONb3YIOTCS:
a) MOJIOYHBIE, aKCHAIbHBIE PEAKTOPHI;

0) eMKOCTHBIC, TPyOUaThIC;

B) C MICEBAO0KMKEHHBIM CIIOEM PEAre€HTOB;

T') C B3BEUICHHBIM CJIOEM PEareHTOB.

10. 'HTEHCUBHOCTH MacCOOOMEHA MPU B3aUMOJICHCTBUU ra3a C KUJIKOCTHIO B

PEAKTOPE MOXKHO YBEIIUYUTH:
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a) MPUMEHSSI IEPEMEILIMBAHME;

0) U3MeHss1 TEMIIEpPaTypy;

B) U3MEHSISl TEOMETPUUECKUE Pa3MephI allnapara;
I) YBEJIMYMBa IJIOMIAlb TOBEPXHOCTH KOHTAKTA.

Moayas 3
Tectrl o TeMe «TeXHOJIOrUA CBSI3aHHOTO a30Ta
1. CoipbeM AJ1s1 TOJIyYEHHS MPOJYKTOB B @30THOM MPOMBIIIJICHHOCTH SIBJISICT-

a) IPUPOHBIN a3, HedTh, YIIIH;

0) a30T ¥ BOAOPOS;

B) aTMOC(EpHBIN BO31yX U MPUPOIHBIN ra3;

I) aTMOC(hEpHBI BO3AYX U pa3IMyHbIe BUbI TOIIMBA.

2. Uctounukamu chipbs ajst nosydenus: cuHte3-raza (CO + Hy) sBusitorest:
a) TBEpJI0€ TOIIMBO, KUJIKUE YTIIEBOIOPOIbl, TPUPOJIHBIN Ia3;

0) KokC, HePTh, yIIIH;

B) Ma3yT, Had)Ta, yIiu;

') ALIMOBBIC T'a3bl, CaXKa;

3. ITapoBas koHBepcHs TPUPOIHOIO ra3a NpOTEKAET MPU TEMIIEpATypeE:
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a) 550°C ;

6) 1100°C;

B) 800°C.

r) 800°C npu atmocdepnom aasienuu, 1100°C npu nasnenuu 3MIla

4. YtoObl TIOTYyYUTh CHHTE3-Ta3 JuId cuHTe3a ammuaka (75% H, u 25% N,)

IIPOBOJAIT.

a) MapOKUCIOPOAHYIO KOHBEPCHUIO TPUPOIHOTO rasa;

0) MapoOKUCTOPOABO3AYIIHYI0 KOHBEPCHUIO MPUPOIHOTO T'a3a;
B) IAPOBYIO KOHBEPCHUIO IPUPOJIHOIO ra3a;

I') YTIEKUCIOTHYIO0 KOHBEPCHUIO MPUPOTHOTO Ta3a.

5. KaranuzaTopamMu KOHBEPCUU METAHA CIIyXkart:
a) OKCHUJIBI JKeJie3a U XpOoMa;

0) HHUKEJIEBbIE KaTaIM3aTOPbl HA HOCUTETIE;

B) CyJb(HIbI HUKEIS U MOJIUO/ECHA;

T') J)KEJIE3HbIE KaTaJnu3aTopbl HA HOCUTETIE.

6. B aByXCTagMiHON CEPOOYMCTKE B NMPOU3BOJACTBE AMMHAKA MPUMEHSIOTCS

TIPOIIECCHI:

a) aJIcopOITHs CepOCOACPKAIINUX BEIIECTB Ha IIE0IUTaX;
0) MOHO?TaHOJIAMUHOBAsI A0COPOIUS CEPOBOIOPOA;
B) THJIPUPOBAHHUE CEPHHUCTHIX COCIMHECHHH JI0 CEPOBOJIOPOJIA M aJCOPOIIHUS Ha

OKCHJIC IMHKA,

F) az[cop6u1/151 CCpocoACPpKANMX BCUICCTB HA LCOJIUTAX U MOHO3TAHOJIAMHUHO-

Bast abCOpOITHs CEpOBOIOPO/IA.

7. B KOHBEpcUM OKCHUAA YTIepoa UCHOJIb3YIOTCA KaTAIM3aTOPHI:

a) Ha MIepBOM CTAJUU — KEJIE30XPOMOBBIE, HA BTOPOW — MEAHO-LIUHKOBBIE;
0) HUKEJIeBbIEC KaTaJIN3aTOPbl HA HOCUTEIIE

B) Ha MEPBOM CTAIUM — MEJTHO-IIUHKOBBIE, HA BTOPOU — KEJIE€30XPOMOBBIC
T') IJITATUHOBBIE.

8. KaranuzaropamMu peakuuy OKHCIEHHUS CEPHUCTOrO aHTHAPHUJIA B CEPHBIM

CIIy’Kart:

a) KOHTAKTHBIC MAaCChl HAa OCHOBC OKCH A >KCJIC3Aa,
@ KOHTAKTHBIC MAaCChl Ha OCHOBC OKCH a4 BaHAaUA,
B) IINIAaTUHOBBIC KOHTAKTHBIC MACCHI,

F) KOHTAKTHBIC MaCChbl HAa OCHOBC KPCMHE3CMaA.

9. B kayecTBe KOHTaKTHBIX ammapaToB JJjIsi KOHBEPCUU MPUPOIAHOTO Trasa

MIPUMEHSIOT:

a) TpyO4aThie NIeYH, MAXTHBIC PEAKTOPHI;
0) TpyOuaThie neuu, POopCyHOUHBIE MEUH;
B) IIMKJIOHHBIC PEAKTOPHI U anmaparthl C pyoalikoi;
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') TpyO4aThie Bpalaronifecs neyu.

10. B mporecce cuHTEe3a aMMHaKa HMCTOIB3YEeTCS CIEIYIOIIUNA THIT CBS3EH
MEXKTy dJIEMEHTAMH TEXHOJIOTHUECKON CXEMBI:

a) ToclieaoBaTeIbHas;

0) pa3BeTBIICHHAS;

B) (paKkIMOHHBIN PEIUKIT,

r) oOpaTHasl.

Tectol o Teme «IIpon3BOACTBO CEPHOM KHUCIOTHI»

1. CoIppeM U1 MPOU3BOJCTBA CEPHOM KUCIIOTHI CITY>KHT:

a) IpUPOHBII ra3, HeTh, cepocoaepKalIre yriu;

0) TOIOYHBIE ra3bl, IPUPOAHBIN T'a3, CAMOPOAHAS CEPa;

B) JKEJIE3HBIM KOJYE/IAH, FJIEMEHTapHAsI Cepa;

) JKeJIe3HbIN KOJYe/laH, JIEMEHTapHas cepa, CEpOBOIOPO/I.

2. XuMHUYecKas cXema IIPOM3BOJICTBA CEPHOM KHMCIIOTHI M3 KOJIYeJaHa BKITIO-
YyaeT CTaJIuu:

a) o0XHUT KoJlueJaHa, KataaruTuueckoe okucieHnue SO,, adbcopobmus SOz Bo-
i (O7H

0) MOATOTOBKA CHIPbS; O0XKUT KOJIUEJaHa, OUUCTKA IEYHOIrO0 rasza, KaTaJluTHu-
yeckoe okucierne SO,, abcopOius SOs;

B) MOJATOTOBKA CHIPhS; O0XKUT KOJUeaHa, OXJIaXJACHUE EYHOr0 ra3a, OUucT-
Ka TIEYHOTO Ta3a, Katanutuaeckoe okucienue SO,, abcopoumst SOz Bo10¥;

T') IOJITOTOBKA CHIPHsI; OKACIIEHUE CEPOBOIOPOIa, OYNCTKA IEYHOTO Ta3a, Ka-
tanuTudeckoe okuciaenue SO,, abcopoius SO3 BOIOM;

3. CxopocTs mpoliecca 00Kura KordejaHa 3aBUCHT:

a) OT TeMIIepaTypbl, IUCIIEPCHOCTH KOJTUeaHa, KOHIIEHTPAIIMH TUCYIbpuIa B
KOJTY€/IaHe U KOHIIEHTPAIIMHN KUCIOPOIa B BO3AYXE;

0) OT TemMmepaTypbl, AUCIEPCHOCTH KOTUEaHa, KOHCTPYKIIUH T€UH;

B) OT TeMIIepaTyphl, KOHIIEHTPAIIUU AUCYIb(GUIa B KOTUETAHE U KOHIICHTpA-
IIUU KUCJIOPOJa B BO3AYXE.

T') OT IUCIIEPCHOCTH KOJYEeTaHa, KOHCTPYKIIUHU TI€UH, OT TEMIIepaTyphl, JHC-
MIEPCHOCTH KOJYEIaHa;

4. CKOpOCTh OKUCTUTEIHFHOTO 00XKHUTA OMIPEIETISETCS] YPABHECHHEM
a) U = kK*V*AC,;

0) U = K*F*AC,;

B) U = k*(V1-V,)*AC;

r) U=k*(F,—F,)*AC

5. O0UTOBBI ra3 JOKEH OBITh OYHUIIEH OT:
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a) YIJIEKHUCIIOrO ra3a v IblIH;

0) MBUTH, CEPHOKUCIIOTHOTO TyMaHa, COSIMHEHUI MBIIIbSIKA U CElICHA;

B) YIUICKHCIIOTO Ta3a, CEPOBOAOPOJA, MBUIA, CEPHOKUCIOTHOTO TyMaHa, CO-
CIMHCHUH MBIIIbSIKA U CEJICHA,;

T') IBUTH ¥ CEPHOKKCIOTHOTO TyMaHa.

6. CTaguu KOHTaKTHOTO CI0c00a MPOU3BOJICTBA CEPHOM KUCIIOTHI:

a) KOHTAaKTHOE OKHCIEHHWE CEPHUCTOrO aHTUApPHJIa B CEPHBIA, adbcopOIus
CEpPHOI0 aHTUIPUJA BOJIOW;

0) KOHTaKTHOE OKHCIIEHHE CEepOBOJOpOJa, abCOpOIUs CEepHOr0 aHTHAPUAA
CEpPHOU KUCIIOTOM;

B) OYMCTKA Ta3a OT BPEIHBIX MIPUMECEH, OKUCIIEHUE CEPbl, KOHTAKTHOE OKHC-
JIEHUE CEPHHUCTOrO aHTUIPHJIA B CEPHBIM, a0COpPOLHs CEPHOTO aHTHAPUIA CEPHOU
KHUCJIOTOM;

') OYMCTKA Ira3a OT BPEIHBIX I KaTaJIU3aTopa NpuMeceil, KOHTAKTHOE OKHUC-
JIEHHE CEPHHUCTOI0 aHTUIpPUJA B CEPHBIM, aOCOpOLMs CEpHOTO aHTHAPUAA CEPHOM
KUCJIOTON

7. KoncranTa paBHoBecusi peakuuu okucienus SO, + 0,5 O, <+ SO; -AH
onpenensercs GopMyJIoun:

a) K, = pso3 / pso2 *poz;

0) K;, = pso2 / Pso2 *poz;

B) K;, = pso2 / Psos *Poz;

r) K, = psos / Pso2 *p so3

8. KaranuzaropamMu peakuuyd OKHCIEHUSI CEPHHCTOTO aHTUAPUZIA B CEPHBIi
CIIy’Kart:

a) KOHTaKTHBIE MAcChl HA OCHOBE OKCH/IA KEJIe3a;

0) KOHTaKTHBIE MAaCChl HA OCHOBE OKCH/JIa BaHAIUS;

B) IJIATUHOBBIC KOHTAKTHBIE MACCHI;

I') KOHTAKTHBIE MacChl HA OCHOBE KpEMHE3eMa.

9. B xayecTBe KOHTAaKTHBIX alnapaToB JUIsl KATATUTUUYECKOI'O OKUCIIEHUS OK-
CUJa cepbl IPUMEHSIOT:

a) anmaparthl C HEMOABMXHBIM CJIOEM KaTajlu3aTopa W aImaparbl KUIALIETO
clos;

0) TpyOuarble ey, POPCyHOUHBIE MEUH;

B) LIUKJIOHHBIE PEAKTOPHI U aIlapathl ¢ pyOalKkoii;

r) TpyOUaThie Bpallalolrecs Meyu.

10. ITpormecc abcopOLMK CEPHOTO aHTHAPUJIA ITYTEM €T0 TOTJIONICHUS:

a) oseyMoM U 98%-HOH KHUCIOTOM;

0) oneymowm;

B) Ha miepBoii cranuu - 20%-HbIM osileymMoM, Ha BTopoii - 98%-Hol KHCITOTON;
r) Ha iepBo# ctaauu - 98%-Hou kucnoToit, Ha BTopoi -20%-HbIM 0JieyMOM.
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KpuTtepun oleHKH TeKylLIero TeCTUPOBAHMS 10 TEMaM.

«3a4YTEHOY» CTaBUTCS, €CJIU CTYJEHT IPU TECTUPOBAHUM IPABUIBLHO OTBETHI Ha 60
% u OoJiee TECTOBBIX 3aJaHU;

«HE 3a4TE€HO» CTABUTCSI, €CJIM CTYJCHT IPU TECTUPOBAHUM IMPABHIHHO OT-
BeTHI Ha 59 % U MeHee TECTOBBIX 3aJaHHUH.

11. O0pa3oBare/ibHbIE TEXHOJIOTHH U METOANYECKHE YKA3AHUS 110 0CBO-
CHHMIO IMCUHUILIMHBI (Y4eOHOro Kypca)

11.1 Ob6pa3oBaTebHbIE TEXHOJIOTUH

[Tpu peanuzanuyu yueOHOT0O Kypca JUCHMIUIMHBI UCIIONb3YIOTCS CIIEIyIOIUe

TEXHOJIOTUU:

— TEXHOJIOTHs TPAJIULIMOHHOTO 00Y4YEeHHMsI, BKIIOUAIOIIast JEKI1H, 1a00paToOpHbIe
U IPAKTHYECKHE padOThl, KOTOPHIE MPEANOJIAraloT MOCIEI0BAaTENbHOE U3JIO0-
XKEHHe marepuana npenojaBareneM. GopMa TEKyIIEro KOHTPOJISL — OTYET O
MPaKTUYECKUX paboTax, OTUET O JIAOOPATOPHBIX padOTax;

— TEXHOJOTHsI 0O0y4eHHUsI ¢ MPUMEHEHHEM MHTEPAKTUBHBIX (DOPM, BKITIOYAOIIAS
JICKIIUU C BJIEMEHTaMU TUCKYCCHH, C MCIOIh30BAaHUEM TEXHOJIOTUN Pa3BUTHUS
KPUTHYECKOTO MBIIIICHHUS,

— H3YUYCHHC TCOPCTHUYCCKOI'O MAaTCpHalia JUCHUILNIMHBI HAa JICKOUAX C HCIIOJIB30-
BaHHUECM KOMIIBIOTCPHBIX U MyJ'IBTPIMGI[HﬁHBIX TEXHOJIOTH.

11.2 MeToanueckue peKOMEHAANUM CTYIEHTY M0 U3YYEeHUI0 THCIHIJINHBI

MOAYJb 1 O0mue cBeIeHNS 0 XUMHUISCKON TEXHOJIOTUH. XUMHKO-
TEXHOJIOTHYeCcKasl CUCTEMA.

TeMbl JIEKIIMOHHBIX 3aHATHM:

Cocmosnue u meHOeHyuu pazeumusi XUMUYECKOU NPOMbIUICHHOCU, ee
cvlpbesble U IKoao2udeckue npoodnemvl. Qoracmu u HANpasieHus: NPUOPUMENHbBIX
UCCTIE008AHU 8 XUMUU U XUMUYECKOU MEXHON02UU. .

Couipbe Xumuueckou npoMulUIeHHOCMU. DHepeemudecKue pecypcobl Xumude-
cKotl npomvluiiennocmu. Booa. [Ipomvluinennas 6000no02omosxa

Xumuueckoe npouzeo0cmeo u XUMUKO-MEXHON02UHUEeCKUL npoyecc, CMmpyK-
mypa, cocmae u KOMNOHEeHMbl XUMUYUECKO020 NPOU3800CMAA.

Xumurko-mexnonoeuueckas cucmema. 1Texnonocuyeckue cxemvl. OcHosHble
MmexHoI02Uu"ecKue noKa3ameniu XuMuKo-mexHoa02uiecko2o npoyecca

lpunyunovl knaccugurayuu XumMuxo-mexHojiocuyeckux npoyeccos. Iomo-
2EHHbIE U 2eMmepPO2eHHble NPOYECCbl

TeMbl IPaKTHYECKUX 3aAHATHH:

Pacuetrsl coctaBa ncxomgHOro chipbsi. [IoHSTHE peareHTa M TEXHUYECKOTO

COCTaBa ChIPhA.
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Omnpenenenre KOJIWYECTBEHHBIX KpUTEpHEB 3(PPEKTUBHOCTH XUMHYECKOTO
MPOM3BOJICTBA.

PacyeTr TeXHOJIOTMYECKUX MOKA3ATENECH XUMHUKO-TEXHOJIOTHYECKOIO MPOoIeC-
ca.

PacyeTr T€XHOJIOTHUUECKUX MPOIIECCOB, CBSI3aHHBIX C PACIIUPEHUEM U CHKaTHU-
€M Ira3oB

Pacuer teruiotsl peakiui

N3y4uB JaHHBIA MOAYJIb, CTYACHT J0JI2KEH:
HMeTh NpeAcTaBJICHHE:
- 0 3HQYEHUU XUMUYECKOU TEXHOJIOTHUH JUIS PA3BUTUS DKOHOMUKH;
- 00 OCHOBHBIX HANpPaBICHUIX Pa3BUTHUSI XUMUYECKON TEXHOJIOTHH;
- 0 TMHAMHKE M MaciiTadax MpOW3BOJCTBA OCHOBHBIX MPOIAYKTOB XHMHYE-
CKOM IIPOMBIIIIEHHOCTH.
3HATH:
e OOHIYI0 TEXHOJIOTMYECKYIO CTPYKTYPY XMMHUYECKOTO IMPOU3BOJCTBA;
® OCHOBHBIE MTOKa3aTenau 3PHEKTUBHOCTH XUMUYECKOTO MPOU3BO/ICTBA;
® OCHOBHBIE€ TEXHOJOTMYECKHE KOMIIOHEHTHI — ChIPhE, 1I€JIEBOM U TOOOYHbBIE
MIPOAYKTBI, MMOJYIPOIYKTHI, OTXObL, JHEPrETUYECKUE PECYPCHI;
e KJIacCU(PUKAIUI0 XUMUYECKUX POU3BOJICTB
yMeThb:
® paccYUTaTh OCHOBHBIE TEXHOJOTUYECKHE MTOKa3aTean 3(PPEKTUBHOCTH;
® OIPEACIUTH OCHOBHBIE TEXHOJOTUYECKHE MMAPAMETPBI XUMUYECKOTO TIPO-
ecca.

MeToaunueckue PEKOMEHIAIHUH 110 H3YYCHHUIO TEMbI

IIpu ocBOeHUM TeMbI HEOOXO0IUMO:
HM3YYUTh Y4YeOHBIH MaTepuall MO COOTBETCTBYIOIIEMY MOJYIIO JHUCIUILUIHHBI,
MCIMOJIb3Y$ JJEKIMOHHBIN MaTepHal U JIUTEPATYPY MO TAHHOW TEMATHUKE;
aKIICHTUPOBATh BHUMAHUE Ha: KJACCU(PUKAIMU XUMHUKO-TEXHOJOTHUYECKUX TMPO-
1IECCOB; HA OCHOBHBIE TEXHOJOTHMYECKHX MOKA3aTEIIX XUMUKO-TEXHOJIOTHYECKOTO
npoluecca.
OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI:
1. Jlafite ompeaeicHUs TMOHATHAM: XHMHYECKOE ITPOU3BOJICTBO, XHWMHKO-
TEXHOJIOTUYECKHUH MPOIeCC, XUMUKO-TEXHOJIOTHYECKasl CHCTEMa B 0OBSICHHU-
T€ UX
2. B 4ém 3aximroyaeTrcs MeTO CHCTEMHOTO aHajW3a IJIsI UCCIIEIOBAHUS XUMMU-
KO-TEXHOJIOTUYECKOTO mpoiiecca?
N3 kakux 4yacTel COCTOUT XMMHUKO-TEXHOJOTHYeCcKas cucrema’?
Kakue mojacucreMbl MOKHO BBIACIUTh B XMMHKO-TEXHOJOTHYECKON CHCTE-
Mme?
5. Kaxkue snementsl XTC Bbl moxkere ykazarh? VX Ha3HaueHUE U MPUMEPHI B
MIPOU3BOJICTBE.

B w
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6. Uto Takoe CBSI3b B XUMHKO-TEXHOJIOTHYECKOM cucTeme? Kakue TUIBI cBsi3en
U X Ha3HaueHus Bel 3Haere?

7. IlpuBenure npuMep XMMHUYECKOU, OMEPAIMOHHON U (DYHKIIMOHAILHON CXeM
KaKoro-J1100 Mpou3BOJICTBA?

8. UeMm oTnuyaroTcs TEXHOJIOTMUYECKAass U CTPYKTYpHAas CXEMbl XUMHUYECKOTO
npou3BojicTBa? [lokaxkuTe 3TO HA MPUMEpPE MPOU3BOICTBA AaMMHAKA.

9. Ilepeuncinure OCHOBHBIE TEXHOJOTHYECKHE MOKazaTeau 3(PPEeKTUBHOCTU
XUMHUKO-TEXHOJOTMYECKOTO MTPOLIECca.

10.YTto Takoe TOMOTEHHBIE ¥ TETEPOTECHHBIE TPOIECCHI ?

11.0T 4ero 3aBUCHUT CKOPOCTb TOMOT€HHOTO ITpolecca?

12. Ot xakux (HaKTOPOB 3aBUCUT CKOPOCTH T€TEPOTECHHOTO TIpoiiecca?

13. CriocoObl OBBIMIEHUS IBMKYIIECH CHITBI T€TEPOTEHHBIX MPOIIECCOB.

14. Craguu reTeporeHHoro mnporecca

15. CnocoObl yBenMueHHS MOBEPXHOCTH KOHTakTa ¢a3 B cuctemax K — T , I -
K T-T

MOIYJIb 2 XuMu4yecKue Mpouecchbl 1 peakTopsbl

TeMbl JIEKIIMOHHBIX 3aHSITHHA:

Buapl XuMu4ecknx peakTopoB. PeakTopbl n1€aqbHOTO0 CMEIICHHS U UI€AJTb-
HOT'O BBITECHEHUS

Knaccudukanus XuMU4ecKUx MponeccoB. ['OMOTreHHbI XUMHUYECKHUM Mpo-
recc. IIpocteie peakiuu. CiaoXHbIE peaKuu

I'ereporensslii xumMu4deckuil npornecc. OcHoBHbIE omnpeneneHusa. Crucrema
«I"a3 — JKUJIKOCTBY, «ra3-TBEPAOE»

Buasl nponieccoB macconepeaaun. CrocoObl BeIpakeHus: coctaBa (az. dDa-
30BO€ paBHOBecHue. MaTepuaibHbIi OanaHC MPOIECCOB Maccomepenaun. Mexa-
HU3M MPOIIECCOB MaccolepeHoca. Y paBHeHne Maccootnauu. [lomodue npoieccon
MaccooOMmeHa. [luddy3ronnbie Kputepun Mo j00us. Y paBHEHUE Maccomnepeaadmn.

Katanutnyecknii XuMu4eCcKuil mporecc. | OMOreHHBIN U reTepOTreHHbIN Ka-
tanu3. CTaguu reTeporeHHoro Kartanusa. PeakTopbl 11 KaTalIUTHUYECKUX MpOoLec-
COB

YpoBHU aHanW3a, ONMKHCAHUS U pacyeTa XMMUYECKHX IPOIECCOB, MPOTEKa-
I0IIKX B peakTopax. CTpyKTypa MaTeMaTH4eCKONW MOJIETTN XUMUYECKOTO PEaKTopa.
YpaBHeHUe MaTepuaibHOTO OanaHca peakTopa.

TeruioBble ABJIEHHUS B XUMHUYECKOM peakrope. M3orepMuueckuil mporecc,
HEU30TEpPMHUYECKHUI Mpollecc B XUMHUUECKOM peakTope. Opranusanus TemniooomMe-
Ha B PEAKTOPE U TEMIIEPATYPHbBIEC PEKUMBI.

MopenupoBanue u moaenu. CrnocoOsl MoaenupoBanus. [loHsiTue cucTemsl.
MaTtemMaTnyeckoe OnMcaHue CUCTEMbI U TIOJIXO/IbI K €r0 CO3/IaHuIO.

TemMbl npaKTUUYECKHUX 3aAHATHIA:

Pacuer maTepuasibHOro OanaHca TEXHOJIOTMYECKUX MPOLIECCOB

Pacuer TemoBoro 6anaHca TEXHOJIOTMYECKUX IMPOIIECCOB

N3yunB J1aHHYIO TeMY, CTY/ACHT J0JI5KEeH:
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MMETh IIPEACTABICHUE O TOMOTEHHBIX, TE€TEPOT€HHBIX W KATAIUTHYECKUX
npoueccax, 1 0 BUJIaX XUMUYECKUX PEaKTOPOB I PA3IMYHBIX (Pa30BBIX MpOLEC-
COB;
3HATh:
KJIACCU(PUKALIMIO XUMUUECKHX IPOIIECCOB;
3aKOHOMEPHOCTH TOMOTE€HHBIX U T'€TEPOr€HHBIX PEAKLUM;
OCHOBHBIE CTaJUN KATUIUTUYECKUX PEAKIINM;
OCHOBHBIE XAPAKTEPUCTUKHU PEAKTOPOB UACAIBHOIO CMEILIEHUS;
OCHOBHBIE XAPAKTEPUCTUKHU PEAKTOPOB UACAIBHOIO BHITECHEHUS;
KJIACCU(PUKALIMIO PEAKTOPOB M0 TEMIIEPATYPHOMY PEKUMY ;
CIIOCOOBI TEMII000MEHA B XUMUUYECKOM PEAKTOPE;
CHIOCOOBI MOBBIIIEHUSI MaCCOOOMEHa B PeakTopax AJisi IMPOLIECCOB MEXIYy pearcH-
TaMU, HAXOALIUMUCS B pa3HbIX (azax;
yMeThb:
paccuMTaTh MaTepUaIbHbIN U TEIIOBOM OajaHChI Mpoliecca NOJy4YEeHUs CHHTE3-
rasa;
OLICHUTbH 3(PPEKTUBHOCTH PAOOTHI pEAKTOPA;
BJIA/IETh HABBIKAMMU:
METOJJaMH OLIEHKU pabOThl peakTopa

MeTOIlI/I‘leCKI/Ie PEKOMEHIANUMA 110 U3YUYCHUIO TEMbI

[Ipu ocBO€HHH T€MBI HEOOXOIUMO:
U3YYUTh Y4Y€OHBI MaTepual MO COOTBETCTBYIOIIEMY MOJYJIO JUCHUILIAHBI,
WCIOJIb3YS JIEKIIMOHHBIN MaTepuai v JUTEpaTypy Mo JaHHON TeMaTHKE;
aKIIEHTUPOBATh BHUMaHHUE HA OTJIMYMSAX MOJIEJIECH pPEaKTOPOB MACATBLHOTO CMeEIlle-
HMS ¥ UJICAJIbHOTO BHITCCHCHMS
OTBETUTH Ha KOHTPOJIbHbBIC BOMPOCHI:
1. YTo Takoe rOMOTE€HHBIE U T€TEPOTCHHBIC MPOIIECCHI ?

. OT 4ero 3aBUCHUT CKOPOCTh TOMOT'€HHOTO Tpoiiecca’?
. IIpuBeaure npuMepbl TOMOTEHHBIX U T€TEPOTEHHBIX PEAKIIUH.

2

3

4. Yrto Takoe NopsAI0K U MOJIEKYJISPHOCTb PEAKIU?

5. Ot kakux (pakTOpOB 3aBUCUT CKOPOCTb I€TEPOTEHHOTr0 Ipoiiecca’?
6

. 3aBHCUMOCTbH CKOPOCTH I'S€TCPOICHHOIO IMPpOoHECCa OT IMOBCPXHOCTU KOHTAK-
Ta.

7. 3aBHCHMOCTb CKOPOCTH I'€TEPOTreHHOI0 IpoIecca oT KodphuimeHTa cKkopo-
CTH TIpoIliecca

8. CriocoObl MOBBILICHUSI JBUKYIIEH CHITbI T€TEPOT€HHBIX TPOIIECCOB.
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9. Craauu reTeporeHHoro mnpoiecca

10.Crioco6p! yBenuueHus MoBepxHOCTH KOHTakTa (a3 B cuctemax K — T, T -
K, T'-T

11.Kakue mpu3Haky JIETJIM B OCHOBY KJIaCCU(PHUKAIIMN XUMUYECKIX PEAKTOPOB?

12.Hapucytite rpaduky M3MEHEHHS KOHIICHTPAIIMU BO BPEMEHH U B 00beMe
peakTopa UaeaTbHOTO CMEIIICHHS.

13.Hapucyiite rpaguku W3MEHEHUsI KOHIIEHTPAIIUU U CTETICHH MPEBPaCHUS
OT JUIMHBI PEAKTOPa UJI€aTLHOTO BHITECHEHUS

14.Ilepeuncnure o0LME CTPYKTYPHBIE 3JIEMEHTHI XUMUYECKHX PEAKTOPOB

15.Hapucyiite cxembl peakTopoB JUIsl peaanu3aldyd TOMOI€HHBIX MPOLECCOB U
00BsiCHUTE UX PabOTy (BXOJ ChIPbS U BBIXOJ MPOAYKTOB, BpeMs MPOBEJE-
HUS IIpoliecca, MyTH OTBOAA U MOJABOAA TEIJIOTHI U T.1I.).

16.ConocTaBbTe MEPUOIUIECKUE U TIPOTOYHBIE PEAKTOPHI: MOMPOOyiTE 00BsC-
HUTb, KAKOM THUIl pEaKTOpa MOYKET UMETh MPEUMYILECTBA JJIs1 OCYLIECTBIIE-
HUS Pa3HbIX MPOIIECCOB.

17.Hapucyiite cxembl peakKTOPOB JJiI T€T€POTeHHBIX MPOIECCOB «Ta3-TBEPIAOECH»
1 00BSICHUTE UX PadoTy.

18.Kak MOXHO OpraHM30BaTh IOTOK TBEPJOTO BEIIESCTBA YEpe3 peakTop?
Hapucyiite cxeMbl ammaparoB, 00bsICHUTE UX PaboTy.

19.Kakue cymiecTByrOT crocoObl OpraHu3aIii B3auMOJICHCTBUS Ta3a ¢ KUIKO-
CTBIO?

20.Kak MOXHO YBEIMYUTH CKOPOCTh TETEPOTEHHOTO MPOIIecca «ra3-TBEP0e» U
KaK U3MEHHUTCS OpraHu3aIus mpoiecca?

21.Yto Takoe KaTanus, BUIbI KaTanu3a. OTHOIICHHE KaTajau3aTopa K XUMHUYe-
CKOMY PaBHOBECHIO.

22 .Kak BIMseT TeMIeparypa Ha CKOPOCTh KaTaTUTHYECKON peakiuu ?
23.Yt0 Takoe akTUBHOCTh KaTaJIM3aToOpa, U OT KaKUX (PaKTOPOB OHA 3aBUCHUT?
24.Y10 Takoe CeJIeKTUBHOCTh KaTanu3aTopa?

25.Kak nmpou3BOUTCS TEIIOOOMEH B KaTaJTUTUYECKUX peakTopax?

26.Turbl peakTOpOB JJI FETEPOreHHBIX KaTaJTUTUYECKUX MPOIIECCOB

MOAYJIb 3 BaxxHeiilue XuMu4ecKue NMPoOU3BOACTBA

TeMbl JICKIITMOHHBbIX 3aHATHH:
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Texuomnorus ces3anHOro a30Ta. ChipheBas 0a3a a30THOW MPOMBIIIIICHHOCTH.
CunTe3 aMMuaka

[Ipon3BOACTBO a30THOM KUCIIOTHI

Xumnueckas nepepadborka HedTu. [lepBuunas nepepabotka. Karanutuye-
ckuii kpekuHr, Katanuruueckuit pudopmMuHr HEPTH.

TexHos0THs CepHOM KUCIOTH U MUHEPATBHBIX yI0OpEeHUM

TeMbl NIPAKTHYECCKUX 3AHATHI:

Kunernueckue pacyeTsl XMMHUYECKON PEAKLINU

PacueTsl kaTanuTHYECKHUX MPOLIECCOB

PacueTsr MaTepralbHOTO U TEIUIOBOTO OanaHca mpoliecca MmoaydeHus aMMU-
aka

TecTupoBaHHE IO TEMAM «TEXHOJIOTHS CBSI3aHHOTO a30Ta» U «IIPOU3BOJCTBO
CEpPHOU KUCIIOTBI»

N3yuynB 1aHHYIO TEMY, CTYACHT J0JIKeH:
HMeTh IPEACTABJIEHHE O TEXHOJIOTMSAX IIPOM3BOACTBA AMMHUAKA, a30THOU

KHUCJIOTBI; UMETH IIPEJICTABICHUE O MOJIYYEHUU CEPHON KUCIIOTHI;

3HATh:
CTaJIuy POU3BOJICTBA AMMHUAKA,;
XapaKTEPUCTUKH KATATU3aTOPOB KATATUTUUYECKUX CTaAUM MPOU3BOJICTBA AMMHAKA:
apoBOro puopMrUHIra METaHa, KOHBEPCUU OKCHJIA YTIIepoja, CHHTE3a aMMHUAKa,
OCHOBHBIE TEXHOJIOTUYECKUE ITAapaMETPhI CTAJUU CUHTE3a aMMUAKa;
ChIPbE U OTXOJbI IPOU3BOJICTBA AMMHAKA;
OCHOBHBIE CTaJIM{ U KaTAJIN3aTOPbl B MPOU3BOJICTBE A30THOM KUCIIOTHI;
CBIPbE U OTXOJbI MPOU3BOJICTBA CEPHOU KHUCIIOTHI,
CTaJIuH POU3BOJICTBA CEPHOMN KHUCIIOTBHI,
OCHOBHBIE€ OMIACHOCTH MPOU3BOJICTB AMMHUAKA, A30THOM KUCIIOTHI.

yMeTh:
OPUEHTHUPOBATHCS B TEXHOJOTMYECKOM armapaType Npou3BOACTBA CUHTE3a AMMHU-
aka,
paccuMTaTh MaTepUaIbHbIN U TETJIOBOM OajaHC IPOU3BOJICTB;

OLICHUTh OMACHOCTh MPOAYKTOB M OTXOJOB MPOU3BOJCTB aMMHaKa, a30THOM KHC-
JIOTBI U CEPHOU KUCIIOTHI.

OPHUCHTHUPOBATHCA B TCXHOJOTHYCCKUX CXCMAX XUMHUYCCKUX ITPOU3BOACTB.

BJIaJ1€Th HABbIKAMM:
IMPUMCHCHUS TTOJTYYCHHBIX 3HAHUU JJIA OOCHKH 0e3011aCHOCTH XUMHYECKOT0 Inpo-
HN3BOACTBA

MeToanuyeckue peKoOMeHAAIMHU 110 H3YyYeHUI0 TeMbI
[Ipu ocBOEHUM Te€MbI HEOOXOIUMO:

52



® U3Y4YuTh Yy4YEOHBI MaTepuas MO COOTBETCTBYIONMIEMY MOIYIIO JUCITUTUIHHBI,
UCIIOJIb3Ys JIEKITMOHHBIA MaTepHrall U JUTepaTypy MO JTaHHON TeMaTHKE;

® QaKIICHTUPOBAaTh BHUMAaHHWE Ha CTaAMSIX TPOU3BOJICTBA aMMHUaKa M a30THOU U
CEpHOM KHCJIOT U Ha OLEHKH CTENEHU OMACHOCTH MPOU3BOJCTBA JJI NIEPCOHAIA U
OKPYKaIOIIEN CPEIBI.

® OTBETUThH HA KOHTPOJbHBIE BOMPOCHI:

1. Yro saBsercs CBIPbCM  IJIA  ITOJIYYCHHA IMPOAYKTOB a30THOM
HpOMI)IH_IJIeHHOCTI/I?

2. V3 kakux KOMIIOHEHTOB COCTOUT CHHTE3-Ta3, METOAbl €ro MOJy4YeHUs,
00JIaCTH UCTIOJIL30BaHUS?

3. Uro npencraisier coO0M cepoOUrCTKA IPUPOJIHOTO raza ?

4. TexHONOTMYECKUH TTPOLIECC KOHBEPCUU MTPUPOTHOTO T'a3a BOASIHBIM [TapOM.

5.Kucnoponnass KoHBepcHsT U MApOBO3AYIIHOKHCIOPOIHAs KOHBEPCHUS
PUPOIHOTO Ta3a.

6. KonBepcus okcuia yraepoaa
7. TexHojgoru4eckas cxeMa CUHTE3a aMMHaKa
8. O0nacTv MPUMEHEHUS a30THOU KUCIOTHI
9. TexHonoruyeckasi cxema MpoU3BOICTBA Pa30aBICHHOM a30THOM KHUCIOTHI
10.Texnomornyeckasi cxeMa MpoOU3BOACTBA a30THOM KUCIOTHl AK-72
11 Kak nmpoucxXoauT OYMCTKA XBOCTOBBIX T'a30B B MPOMU3BOJICTBE a30THOU
KHCJIOTHI?
12.KakoBbl OCHOBHBIE TEXHOJIOTUUECKHUE CBONCTBA CEPHOM KHUCJIOTHI U OCHOBHOE
CBIpPbE JJIs1 MPOM3BOJICTBA CEPHOUM KUCIIOTHI?
13. Tlepeuucnure cTaguu MPOU3BOJICTBA CEPHOM KUCIIOTHI.
14. IToueMy peakuusi OKUCICHUSI CEPHUCTOrO aHTUJIPUJIA B CEPHBIA aHTUAPUI HE
uaetr 0e3 KaTaauszaTopa Jaxe pu BHICOKON TeMreparype?
15. Kakue kaTtaau3aTtopbl IpUMEHSIOT 11l ctaauu okucieHus SO, B SO3?

16. OT kakux mapamMeTpoOB MPOLIECCA 3aBUCUT CKOPOCTh PEAKIIMU OKUCIICHUS
SO, B SO3?
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12. Y4yeOHO-MeTOAUYecKOe M MHGPOPMAIMOHHOE OOecneYyeHue TUCIU-
IUVIMHBI (Y4e0HOr0 Kypca)

12.1. O0s13aTesbHAsI JINTEPATYypPa

/a

bubmuorpaduueckoe onucanue

Tun (yueOHuk, yueOHOE
nocooue, yueOHo-
METOAMYECKOE TIocobue,
IIPAKTUKYM, Jp.)

KonnuectBo B
onbanorexke

KysnenoBa .M. OOmias xumudeckas
texHosorusi. OCHOBHbBIE KOHLEMLUU
npoektupoBanuss XTC [DnexkTpoHHbBIN
pecype] : yueonuk /.M. Ky3Henosa [u
np.]; mox pen. Xapiaammuan X.J. -
Cankr-IlerepOypr: Jlanp, 2014. - 384
c. - ISBN 978-5-8114-1479-6

YyeOHuk

SbC "Jlanp"

Atmanckux M.H. Xumndeckas TexHo-
Jorust [DNeKTpOHHBIN pecypc] : yueo.-
Meroa. nmocobue / MU.H.ATmaHCckux [u
np.]; - ExarepunOypr: YpdV, 2015. -
120 c. - ISBN 978-5-7996-1603-8.

YyeOHO-MeTOInYECKOE
rmocoodue

OBC
"IPRbooks"

[IpakTukym 1o oOmed XUMHUYECKON
TEXHOJIOTUU [DJEKTPOHHBIN pecypc] :
yaebHoe mocobue / XK.K. Kaupbekos [u
np.]; Anma-ara: Kazax. Hail. yH-T UM.
anb-dapadu, 2013. - 108c.- ISBN 978-
601-04-0093-1.

VYyebHoe rmocodue

2bC
"IPRbooks"

Pomankos I1.I'. MaccooOmeHHBIE TIpO-
[ECChl ~ XUMHYECKOW  TEXHOJOTHH
[DnexTpoHHBIN pecypc]: yueOHoe mo-
cooue /ILI. PomankoB [u ngp.]; -
CIT6.. XUMU3 AT, 2017. - 440 c. -
ISBN 978-5-93808-289-2.

VY4yebHoe mocooue

2BC
"IPRbooks"

Jlerenen T.B. OCHOBBI XMMHUYECKUX
MIPOU3BOJICTB [ DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / T.B. JleBener, [u
np.]; - OpenOypr: Openo. roc. yH-T,
2015. -122 c. - ISBN 978-5-7410-
1292-5.

YuebHOe mocodue

2BC
"IPRbooks"

Ko3zaneposa O.A. Pacuers! maTepu-
QIIBHBIX M TETUIOBBIX OAJIAHCOB B TEX-
HOJIOTUM MUHEPAIbHBIX YA00peHHit
[DnexTpoHHBIH pecypc] : yaebHOe To-
cooue / O.A. Kozanepona, C.1.
Hudranues.. - Boponex: Bopow. roc.
YH-T WH)XXEHEpH.TexHoI., 2018. - 56 C.
—ISBN 978-5-00032-318-2.

VY4yebHoe 1mocodue

OBC
"IPRbooks"
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12.2. JlonoJHUTeIbHAA JUTEPATYPa U y4eOHbIe MaTepHaJIbl (AyAUO-, BH-

Ae0-1mocoous u ap.)

dbona HayuyHoi oubmmorexku TI'Y:

n/n

bubnuorpadudeckoe onucanue

Tun (yueObHuk, yueOHOE 110-
cobue, yaeOHO-
METOAMYECKOE TIoco0ue,
MIPAKTUKYM, ayIUO0-, BUJIEO-
1mocoOus u Jip.)

KonnuectBo B
ounoImorexe

bpsukua K.B. OOmas xumudeckas
TexHoJorus. Yacte 2 [DNeKTpOHHBII
pecype] : yuebHoe mocobue / K.B.
bpsakun [u  gp.];-Tam6oB: Tawm-
6oB.roc.Tex.yu-t , 2012. - 172 c. -
2227-8397.

YyebHoe rmocodue

9BC
"IPRbooks"

ConopoBa H.JI. XumMuueckass TEXHO-
Jorusi mepepaboTku HehTH W Tasza
[DnexTpoHHBIN pecypc| : ydeOHOe
nocooue / H.JI. Comomona, I.A. Xa-
mmkoBa. - Kazanp: Kazan. Hai. wuc-
cnen. TexHois. yH-T, 2012. - 120 c. -
ISBN 978-5-7882-1220-3.

VYyebHoe mmocodue

9BC
"IPRbooks"

AxmenpsgaoBa P.A. Xumuueckas
TEXHOJIOTHUS TIepepaboTKU Ta30BOr0
ceIpbs. [Ipon3BoICTBO MOHOMEPOB
W3 Ta30BOT0 CBIPbSI [ DJIEKTPOHHBIN
pecypc] : yae6HOE Tocodue / P.A.
AxmenpsaHoBa, A.I'. JIlnakymoBruy.—
Kazanb: Kazan. Hail. uccien. TeXHOJI.
yH-T, 2015. - 181 c. - ISBN 978-5-
7882-1704-8

YuebHoe mocodue

9BC
"IPRbooks"

10

3akreiim A. 0. Obmas xumuyeckas
TEXHOJIOTUS [DIEKTPOHHBIM pecypc]
: BBEJICHHE B MOJICIMPOBAHUE XHUMHU-
KO-TE€XHOJIOT. TPOIIECCOB : y4el. mo-
cobue Il CTYy/IEHTOB BY30B, OOyH.
0 HamnpasjieHUusM "XHUM. TEXHOIIO-
rus" u "Marepuanosenenne" / A. 1O.
3akreiim. - 3-e u3[., nepepad. U J01M.
- Mocksa : Jloroc, 2012. - 302 c. -
ISBN 978-5-98704-497-1.

yueOHoe rmocobue

9BC
"IPRbooks"

COT'JTIACOBAHO

Jupextop HaydHOI OUOIHOTEKN

« »

20 T.

MII

A.M. Acaesa

(noonucyw) (H.0. Pamunus)
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12.3. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

e XuMHUA B HHTEpecax yCTOMYMBOIO pa3BUTHS
B xypHane nyOnuKyOTCsS OpUTHHAIIbHBIE HayYHbIE COOOUIEHHUS 1 0030pbI O XMMHH IPOIIECCOB,
MPEACTABISIIOIINX OCHOBY IMPUHIMIIMAIIBHO HOBBIX TEXHOJOIMH, CO3JaBAEMBIX B HMHTEpEcax
YCTOMUYMBOIO Pa3BUTHS, WU YCOBEPILICHCTBOBAHUSA JACHCTBYIOIIMX, COXPAHEHUs HPUPOIHOU
Cpelbl, SKOHOMHH pecypcoB, »HeprocOepexenus. Bxomutr B Ilepeuenr BAK wu cucremy
PUHII. JocTynen MOJTHOTEKCTOBBII apXuB c 2001 o 2005
rox: http://www.sibran.ru/journals/Hviur/

e Oriental Journal Of Chemistry
HayuHblil penieH3upyeMblil skypHan OTKpbIToro gocryna. Crpana: Munaus. SI3bIK: aHMIMICKUIL.
[TyGinukyer pe3ynabTaThl HAaydHBIX HCCIEIOBaHMM B oOjacTh oOmed XUMHH, OHOXUMHH,
CIEKTPOCKOIIMY, XMMHMU OKpy’Karolel cpenpl. JlocTyneH moJHOTEKCTOBbIM apxuB c 2008
roza: http://www.orientjchem.org/Archive.php

e XuMHK
Pycckos3prunbnii caiit mo xumun. Bes yueOHas m cnpaBouyHast WH(OpMAIHs Ha caiiTe UMeeT
CCBUIKHM Ha JINTepaTypHble ncTouHukH. CaiiT goctynen 6e3 perucrpamuu: hitp://www.xumuk.ru

12.4. TlepeuyeHb NPOrPAMMHOI0 00eclieYeHHs.

Ne HanmenoBanmue I1O Koanue- PexBu3uTHI 1OrOBOpa (1ata, HoMep,
n/n CTBO JIM- CPOK JeHCTBHA)
HeH3uii
1 | Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpok
JecTBUs - GECCPOUHO
2 | Office Standard 1398 Jorosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jlorosop Ne 727
ot 20.07.2016r., cpok neicTBus - 6ec-
CPOYHO

12.5. Onucanue MaTepuaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOW IJsi
OCyIleCTBJIEHHSI 00Pa30BaTEJIBLHOI0 MpoLecca Mo AUCIUIIMHE (MOLYJII0)

HaunmeHnoBaHue 060pynoBaH-

DakTHYeCKUIl 3 e
HBIX y4eOHbIX KaOHHETOB, JIa- g B & e
. ajpec y4eOHBbIX = 52 ¢
Ne O6opartopmii, MacTepcKMX M 1p. IlepeyeHb OCHOBHOTO 0 S x5 &
KaGUHeTOB, J1a§0- = | ¥ =
n/n 00bEeKTOB /ISl NPOBeJeHUs o0opynoBaHus . S S O
paTopwmii, macrep- = =S 3
NMPaKTHYECKHUX U JlabopaTop- = S E 3
. CKHUX H Jp. 2
HBIX 3aHATHI
1 VYuebnas aymutopus s | Ctonsl  yuenmueckue | 445020 Camap- | 42,7 40
MMPpOBCACHUA 3aHATHU JICK- | ABYXMCCTHBIC (MOHO- ckag o0x. 1. To-

I[MOHHOTO THMAa. YueOHas
ayIUTOpHS JUIsl IPOBEAEHUS
3aHATUN CEMHHAPCKOTO TH-
na. YyeOHas ayAUTOpHUS
JUIsL KYpCOBOT'O MPOEKTHPO-
BaHUs (BBINOJIHEHUSI KypCO-

0JI0KHM), CTOJ TMpenoja-
BaTENIbCKUHM, CTYyJ Tpe-
MoJaBaTeILCKUM, JOC-
Ka ayauTopHas (Meno-
Bas), Tabnuma MeHne-
JieeBa.

JIBATTH, ya. be-
aopycckasi, 16-
b, mo3mmus 1o
TII Ne 3, 3 srax
(A-306)



http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php
http://www.xumuk.ru/

HaumeHnoBanue 060pyaoBaH-

HBIX Y4eOHBbIX KaOHHETOB, Ja- Paxrueckui é 2 o=
Ne OopaTopuii, MACTEPCKHX H AP. IlepeyeHb OCHOBHOTO ajpec yueHbLIX 'EN § = g
n/n 00bEeKTOB /ISl IPOBeJeHUS o0opynoBaHus Kaﬁ"HeTOB’ A1260- g = £8 5

NPAKTHYECKUX U JafopaTop- paropuii, mactep- | = s E 2

HBIX 3aHATHI CIHX M- =

BBbIX pa0oT). YuebHas ayau-

TOpus JJIA  TPOBEICHHS

TPYNIOBBIX ¥  WHIAUBHIY-

QJIbHBIX KOHCYJIbTAIIHH.

VYyeOHas ayautopus A

MIPOBEJICHUS 3aHATHI TEKYy-

LIEr0 KOHTPOJII U IpoMe-

’KYTOUHOMI aTTecTaluu.

2 VYuebnas ayauropus ans | Ctonsl  ydenumdeckue | 445020 Camap- | 214,3 | 178

MIPOBEJICHUS] 3aHATUH JIeK- | TpEXMECTHbIE  MOHO- | cKas 00:1. T. To-

[IMOHHOTO THUMa. Yd4eOHas | OJIOKHM, CTOJN Tpernona- | JbsITTH, yi. be-

ayJTUTOpUS JUIsl IPOBENICHUS | BaTEIbCKUM, CTYN Mpe- | JIopycckas, 14,

3aHATHI CEMHHApPCKOr0 TH- | MOJABATENbCKUN, Ka- | mo3uus mo TII

na. YueOHas aynurtopus | hempa, mocka menoBas. | Ne 7, 1 stax (A-

IUIS KypCOBOTO MPOEKTHPO- | 9KpaH HaBeCHOM, mpo- | 125)

BaHUA (BBIMOJHEHHS KypCO- | €KTOp., POLECCop.

BbIX paboT). YueOHas ayau- | MbIIIb KOMIL., TYJIbT.

TOpUs IS TPOBEICHHS

TPYNIOBBIX ¥ WHIWBHIY-

QJIbHBIX KOHCYJIbTAIIH.

VYyeOHas ayauTopus A

MIPOBEJICHUS 3aHATHI TEKY-

LIEr0 KOHTPOJII U THpoMe-

’KYTOUHOMI aTTecTaruu.

3 JlaGoparopus "®uznueckas | BoITsxHON mkad; | 445020, Camap- | 85,80 | 24

Y KOJUTOUIHAS XUMHUS" Moiiku; CTONbl MHUCH- | CKas 001acTh, T.

MeHHbIe.;  TaOypetsl; | TompsaTTH, I
Cronbl nmabopatopHsie; | benopycckas
cton  JyabopatopHsiii | 160,  mo3urms
OCTPOBHOM; tymOa; | mo TIT NelO , 3
CTOJI I BECOB; Jocka | atax (A-318)
ayouTOpHasi;  TOTEH-

IuocTaT I1-5827M;

TEPMOCTAT BOJSTHOM

UuTu-4; CaMOITHCEI]

IIJIAHIIETHBIN; cy-

LIUJIbHBINA mkadg

WS31; Tepmocrar Bo-

JISTHOM; BAKYYMHBII

Hacoc 8/18x; Bechl

aNeKTpoHHBIE  Mettler

Tolledo; BempsMHUTEND

B-24;  naGoparopHblit

pETyNATOp  HampshKe-

HUSA Okenept001;

ANEKTPOIUIUTKA

HepallO; wmarauTHEIC

S




HaumeHnoBanue 060pyaoBaH-

TeNbHOM paboThl. YueOHas
ayAUTOPHS JUIS TIPOBEICHUS
3aHATUM CEMUHApCKOTo TH-
na. YuyeOHas ayauTopus
JUIl KypCOBOTO HPOEKTHPO-
BaHUS (BBITIOJTHEHUST KypCO-
BBIX pabot). YueOHas ayau-
TOpUS Ui TIPOBEICHHS
IPYNIOBBIX W HUHAUBHUIY-
QITBHBIX KOHCYJIbTaI[HH.
VYuebHasg ayauropus Ais
MIPOBEACHUS 3aHATHHA TEKY-
IIEr0 KOHTPOJII U IpOMe-
KYTOYHOM aTTEeCTALMH.

IIK ¢ BBIXOZOM B CETH
WNuTtepHer

JIBATTH, yiI. be-
Jopycckas, 14,
nozurus o TII
Ne 48, 4 »stax
(T-401)

dakTHYecKui £ Q
HBIX YUYeOHBIX KAOMHETOB, Ja- = o
. agpec y4eOHBIX = 52 ¢
Ne OopaTopuii, MACTEPCKHX H AP. IlepeyeHb 0CHOBHOTO 5w 3 g8
KaOMHETOB, J1a00- = s =
n/n 00bEeKTOB /ISl IPOBeJeHUS 00opynoBaHus . S = 9 M
paropuii, macrep- = S =
NPaKTHYECKHUX U J1abopaTop- = S E g
0 CKHMX M Ap. =
HBIX 3aAHATHH
MELIAJIKU ¢ IojAorpe-
BoM [ID6110; konopu-
METp; XMMHYECKas Io-
cyna.
4 KomnbroTepHblit knacc. | Cronsl  yuenmueckue, | 445020 Camap- | 50,7 | 19
YyeOnast ayauTopusi Jid | CTOJI  IpenojaBaTelnb- | ckas o0i. r. To-
IIPOBEACHUS 3aHATUN JIEK- | CKUM, CTYyJbsl y4€HUYe- | JIbATTH, yil. be-
LMOHHOTO THUMa. Y4eOHas | CKHe, 0CKa ayauTop- | JIOpYyCCKas,
aynuTopus s mpoBeneHus | Has (mapkepnas), [IK. | 16B, no3unus
3aHATHN CEMHHApPCKOro TH- nmo TIT Ne 9, 8
na. YdeOHas ayauTopus ITaXK
JUIsL  TIpOBEACHHUS J1abopa- (VJIK-812)
TOpPHBIX paboT. VYueOHas
ayIuTOpUsl i1 KYypCOBOI'O
MPOCKTUPOBAHUS  (BBIMOJ-
HEHUS KYypPCOBBIX paboT).
VYyeOHast ayauTopus A
MPOBEACHUSI TPYNIOBBIX M
WHJIMBUIYQJIbHBIX KOHCYJIb-
Tanuii YdeOHas ayauTopus
JUISL TIPOBEICHUS 3aHITUH
TEKYILEro KOHTPOJs U Ipo-
MEKYTOYHOM aTTECTAIUH.
5 KommbrorepHsrii knacc. | Cronel  yyenuueckue, | 445020 Camap- | 84,8 | 16
[Tomemienue g caMoCTOsI- | CTyJIbl ~ Y4EHHYECKuUe, | ckas o0:i. r. To-
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