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1. TACIIOPT PABOYEM NPOT'PAMMBI JJUCIIATLJINHBI
«TEOPETHYECKHUE OCHOBBI XUMNYECKOM TEXHOJIOT U »

1.1 ObaacTs npuMeHeHus padoyeil NPOrpaMMBbl:

PaGouast mporpamMma sIBIsSIeTCS 4acThIO OCHOBHOM MPOQECCHOHAIBHONW 00pa30BaTEIHHOM
nporpammbl CI1IO no cnenansrocTH: 18.02.09]epepaborka HeGTH U Ta3a.

[lporpamma pa3paboraHa B

COOTBETCTBUH

¢ ®degepanbHBIM TOCYAAPCTBEHHBIM

00pa3oBaTeNbHBIM CTaHIAPTOM CPEAHEr0 MPOPECCHOHATBLHOIO 00pa30BaHUs MO CIICIUATEHOCTH:
18.02.091epepadoTka HedTH U rasa.

1.2. MecTo IMCUUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JucuuniamHaa

«TeopeTnyeckue OCHOBBI

XUMHYSCKON TEXHOJIOTUH»

OTHOCHUTCA K

oOmenpodecCHOHATBHOMY IUKITY MPO(heCCHOHATBHOM MOTOTOBKH

B pamkax u3yueHHs IUCHMIUIMHBI y oOydwaroummxcs ¢opmupyrorcs komnereHnuu (OK),
BKJIFOUAIOIIHNE B CE0SI CHOCOOHOCTE:
OK O01. BeiOupare cmocoObl pemieHusi 3aaad  MNpo(ecCHOHAIBHONW AEATENbHOCTH,
NPUMEHUTEIBHO K PA3INYHBIM KOHTEKCTaM.
OK 02. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIHHOCTH, BHIOMPATh THUIOBBIE METOIBI U
CIOCOOBI BBITMOJTHEHHUS MPOGECCHOHANTBHBIX 33]1a4, OIIEHUBATh MX Y()PEKTUBHOCTD U KAYE€CTBO.
OK 03.IlnanupoBaTh 1 pean30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JTMYHOCTHOE
pa3BHUTHE, MPEANPHUHUMATEIBCKYIO ACATEIBHOCTh B MPO(eCcCHOHANBHON cdepe, UCIONb30BaTh
3HaHUS 110 MPABOBOI U (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUSIX
OK 04. OcymiecTBasaTh MOUCK W HCIOJIb30BaHUE HWH(OpManu, HEOOXOIUMOHN IS
3 (PEKTUBHOTO BBIMOJHEHHUS MPO(ECCHOHANBHBIX 3a]ad, MPO(PECCHOHATBHOTO M JTMYHOCTHOTO

pa3BUTHSL.

OK 07. Bpath Ha ce0si OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaH[bI (ITOIYMHEHHBIX),
pe3yabTaT BHIMOJHEHUS 3aIaHMH.
OK 09. OpueHTHpOBATHCS B YCIOBUAX YaCTOW CMEHBI TEXHOJIOTHI B IpO(ecCHOHATBHON

JCATCIIBHOCTH.

1.2 TpebOoBaHus K pe3yJibTaTaM OCBOEHHSI JUCHUIIHHBI.

B pamkax mporpaMMbl AUCHUIUIMHEI 00YyYaIOIIUMUCS OCBAaUBAIOTCS:

TEXHOJIOTHYECKUX MPOIECCOB,;

- COCTaBJIAThL U JIeNIaTh ONUCAHUE
TEXHOJOTHYECKUX cXeM
XUMHUYECKHUX MTPOIIECCOB;

- 000CHOBBIBATh
11eJIECO00Pa3HOCTh  BBIOPAaHHOM
TEXHOJIOTHYECKOM  CXEMBI U
KOHCTPYKIIMA  00OpYAOBaHUS

Kon IIK, OK VYmMmenusa 3Hanus
OK 01 - BBINOJHATh MaTEPUAIBHBIE U | - TEPMUHOJIOTHIO;
OK 02 SHEPTeTHYECKHUE pacyeTsl | - TEOPETHYECKHE OCHOBBI (PU3MUECKUX,
OK 03 TEXHOJIOTUYECKUX TOKa3areiel | GU3NKO-XUMHUUECKUX U XHMHYECKUX
OK 04 XUMHUYECKHUX MTPOU3BO/ICTB,; MPOIIECCOB,;
OK 07 - ONpEelesATh ONTHUMAJbHBIC | - OCHOBHBIE  IIOJIOXKEHUS  TEOpPUH
OK 09 yCIOBHUS TPOBEICHHUS] XHMHKO- | XMMUYECKOI'O CTPOEHHS BEILIECTB;

- OCHOBHBEBIC IIOHATUA n 3aKOHBI
buzmveckoit XHUMUH, XUMHUYECKOU
KNHCTUKU U XHMH‘-IGCKOﬁ TepMOI[I/IHaMI/IKI/I;
- OCHOBHBIE THIIBI, KOHCTPYKTHBHBIC
OCOOCHHOCTH, HAa3HAYeHUE W MPUHIIUI
paboTBl PEKTOPOB M BCIIOMOTATEIHLHOTO
TEXHOIOTUYECKOTO 000opyI0BaHUs
MIPOM3BO/ICTBA,

= OCHOBBI TCIIJIOTCXHUKHU U TCHJ’IOOGMGH&;
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- TEXHOJOTHMYECKHE CHCTEMBI
XUMHUYECCKUX IMPOU3BOACTB
amnmapaTrypHoe oopmieHue.

OCHOBHBIX

u

nux

1.3 Koiu4ecTBO 4acOB HA OCBOEHHE MPOrPpaMMbl TUCIHUTLINHBI
yaeOHas Harpy3ka ooyuatomerocst — 90 yacoB, B TOM 4uCIIe:
ayIuToOpHas yueOHas Harpy3ka odydJaromierocs — 66 4acos;
caMOCTOsTeNIbHasi paboTa o0yJarornierocs — 8 4acos;
KOHCYJIbTAINH - 4 9aca;

poMeXKyTouHas aTTectanus- 12 gaca.




2. CTPYKTYPA U COAEP/ KAHUE JUCHUITJIMHBI
«TEOPETHYECKHUE OCHOBBI XUMNYECKOM TEXHOJIOT UA»

2.1. O6beM TUCHUILINHBI U BU/bI y4eOHOH padoThI

Bun yueOHo# padoThI Oovem uacoes

YueoHast Harpy3ka (Bcero) 90
AyauTopHas yueOHasi HArpy3Ka ody4arouierocsi (Bcero) 66
B TOM YHCJIC:

TEOpeTHYeCKoe 00yUeHne (JIeKInm) 30
NPAaKTUYECKHUE 3aHATHS 30
1a00paTOPHBIE 3aHATHS 6
KOHCYJIbTAI[HH 4
CamMocTosiTeJIbHas padoTa odyuaronierocs (Bcero) 8
[TpomesxyTouHas arrectanus B opMe 9K3ameHd 12




2.2 TemaTuueckuii miaan u coaep:xkanue TucuumInuabl K<TEOPETUYECKHUE OCHOBBI XUMHUYECKOM TEXHOJIOTUU»

HaumeHoBanue Conep:xxanue y4e0OHOIro MaTepuaJsia U NpakTUYecKne 3aHATHS, CAMOCTOsSITe/IbHAsI padoTa O0bem yacoB
pa3aesioB M TeM o0yyaromuxcs
1 2 3
BBenenue 1 |3HayeHHWe W COJCpXKAHHME NUCIUILUIMHBI «[eopeTHUecKne OCHOBBI XMMHUYECKOW TEXHOJOTHH», 2
CBS3b €€ C JPYIMMM JUCHUIUIMHAMU. XHUMHUYECKas TEXHOJOorus Kak Hayka. OCHOBHbIE
HAIPaBIICHUS PA3BUTHUSI XUMUYECKOW TEXHUKHU M TEXHOJIOTHH.
Pa3nes 1. TeopeTuueckue 0CHOBBI H annapaTypHoe ogopm/ieHe NPOoLeccoOB XUMHYECKOr0 NpeBpallleHNsl BellecTB
Tema 1.1 Conep:xkanue y4eGHOT0 MaTepHaJia 8/16/2/2
XUMHYECKOe 1 | Ilonsartue, CTpyKTypa, KiIaccu(UKAIHsI, OCHOBHBIEC TOKA3aTEITU XUMUKO-TEXHOJIOTUYECKOTO MpoIiecca 2
MIpeBpaIICHUC BEILECTB, (XTH)_
€ro COCTaBJISIOLINE U UX
OCHOBHBIC 2 | Cramuu XTII, ocHoBHas cramusi. Pacxomnpie KO3QPUIMEHTHI, CKOPOCTh, CTENEHb MPEBPAIICHHUS, 2
XapaKTEPUCTHKU BBIXOJI TPOIyKTa, n3buparenbHoCcTh X T11. dakTophl, 0OecTieunBaronye BEIXOI IIEJIEBOTO MPOIYKTa.
3 | Knaccudukanus xumudecknx peakiuii. PacueT maTepuanpHoro 6anaHca peakinuu 1
4 | TepmonuHaMHUUYECKHE XapaKTEPUCTUKU XUMUYECKUX peakuuil. PacueTr TemnoBoro Oananca. 1
5 | PaBHOBecue xumuueckux peakuuii. Crmocoosl cMeIeHnsl paBHOBECHS. 3aBUCUMOCTh 2
KOHCTAHTBI paBHOBECHUS OT TeMIlepaTyphbl. Pacuetr paBHOBecHs IO TEPMOJIUHAMUYECKUM
JAHHBIM.
IlpakTHYecKkne 3aHATHA
IIpakTuyeckasi pa6ora Nel. PacueT TeXHUKO-2KOHOMHUYECKUX MOKa3aTeIed XUMHKO- 2
TEXHOJIOTHYECKUX MPOIIECCOB
IIpakTuyeckasi padora Ne2, 3. Metoauka COCTaBIECHUS U paciyeTa MaTepruaabHbIX 0aJaHCOB XUMHKO- 4
TEXHOJIOTHYECKHUX MPOIECCOB.
IIpakTuyeckasi padora Ned. TeroBbie 23G(HEKTHI U TEIUIOBBIE OaTaHChl XUMHKO-TEXHOJIOTHISCKUX 2
IPOIIECCOB.
IIpakTuyeckasi padora Ne5,6. TepmoarHAMUYECKHAE PACUETHI AJII BHIOOPA TEXHOJIOTHYECKOTO PEKUMA B 4
peaxTope.
JlaGopaTropHbie padoThbI
JlaGopaTopHnas pa6ora Nel. VccrnenoBanue TernoBbix 3h(HeKToB PU3NKO-XMMUYECKHUX ITPOLIECCOB. 2




CamocrosiTesibHasi padoTa 00y4YarOIMXCS. 2
1. CocraBiieHue 1 pacyeT MaTepHaIbHOrO M TEIUIOBOIO OAJIaHCOB.
2. Pemienue pac4eTHbBIX 3a7a4.
3. [MoaroroBka k cobece0BaHMIO IO BOIIPOCAM pasJiena.
Tema 1.2 Cojaep:xkanue y4e0HOro MaTepuaJa 2/14/2/-
Hcnonp3oBanne 1 OCHOBHBIEC TOHATUS XUMUYECKON KUHETUKU. CKOPOCTh XUMUYECKOHN peakiuu. MexaHu3m. 2
3aKOHOB XHMHYECKOM YacTtHblil nopsaok peakuuu. [IpocTeie U cioxHbIE peakuuy. JIMMUTUPYIOLIAst CTaIHs.
KUHETHKH [P BBIOOPE OOGpaTtumbie 1 HEOOPATUMBIE PEAKIIHH.
TEXHOJOTMIECKOro Brnusinue pa3nuyHbIX (aKTOPOB HA CKOPOCTH, BBIXOJ] M CENIEKTHBHOCTD POCTHIX U CIIOKHBIX PEaKLIUi
peKHUMa IIpakTHyeckue 3aHATHUSA
IIpakTnueckas padora Ne/. Pacuer ckOpoCTH peakluy MO 3aKOHY JEHCTBUS Macc. 2
IpakTuyeckasi pa6ora Ne8. PacueTsl HCXOAHBIX M PABHOBECHBIX KOHIICHTPAITUN. 2
JlabopaTopHbie padoThl
Jladoparopnasi padora Ne2. MccnenoBanue 3aBUCUMOCTH CKOPOCTH ITPOTEKaHUS IIpoiiecca OT 2
pa3u4yHbIX (HaKTOPOB.
Tema 1.3 Cojep:kaHue y4e0HOro MaTepuasa 2/-1-12
I'omorenHsie u 1 | I'oMoreHHbIE U T€TEPOrEHHBIE TPOLIECCHI. 2
reTeporeHHbIe XUMHUKO- ['eTeporennbie HeKaTaTUTUYECKHE IIPOLIECCH B CHCTEMAaX ra3 — TBEPI0€ BEIECTBO,
TEXHOJIOTHYECKHE ra3 — KUAKOCTh (ra30)KMIKOCTHBIC PEAKIIUN)
IIPOLECCHI CamocrosiTesibHasA padoTa 00y4YarOLIUXCSH.
1. CamocrosiTenbHOE n3yueHue TeMbl: «Iporecchl U peakTophl ISl CHCTEMBI TBEPAOE BEIIECTBO — 2
KUJKOCTH»
Tema 1.4 Conep:kanue y4e0HOro MaTepuasia 2/2/-12
Katanu3 B xumuueckoir | 1 | [IpuMeHeHne KaTaIu3aTOPOB B XMMUYECKOH TEXHOJIOTUH. MeXaHNU3M JIeHCTBUS KaTalIH3aTOPOB. 2
TEXHOJIOTUHU I"'oMorenHsIit katanu3. [IpomMbIlIUIEHHOE HCTIONB30BAHUE KATATUTHUYECKUX MPOIIECCOB.
I'ereporenHslii KaTanu3. Bubl u CTpyKTypa MPOMBIIIICHHBIX KaTaau3aTopoB. CocoObl MoyyeHue
katanan3atopoB. OTpaBiieHHE U pereHepalus MPOMBIIUICHHBIX KaTaJIu3aTOpPOB.
IIpakTHYecKHe 3aHATHA
IIpakTuyeckasi padora Ne9. Beioop karanuzartopa JJis OCYIIECTBICHHS 3aJaHHOTO XHMHKO- 2
TEXHOJIOTMYECKOI0 ITpoLecca.
CamocrosiTesibHasi padoTa 00y4YarOIMXCS. 2

1. CamocrosiTenbHOE n3yueHue TeMbl. «buokaranus. MIHxeHepHasi S3H3UMOJIOTHsI».




Tema 1.5 Conep:xanue y4eOHOro MaTepuasia 2/2/-12
PeakiinonHsbIe anmaparsl
U DJIEMEHTHI UX pacueTa
1 | Knaccuduxkamusi peakTopoB [0 XapaKTepy CMEIINBAHUS U BRITECHEHUS BEIIECTB, yYaCTBYIOIIUX B 2
nporecce. OCOOEHHOCTH PEaKTOPOB C UCIIOJIB30BAHUEM TBEPABIX KAaTAIM3aTOPOB B CTAIIMOHAPHOM U
BO B3BEILLIEHHOM cocTosiHusAX. Kitaccudukanus peakTopoB Mo MOJIBOAY M OTBOAY TETLIOTHI.
DJIEMEHTHI TEXHOJIOTUYECKOTO pacdeTa PeakTOPOB.
IIpakTnyeckue 3aHsATHS
IlpakTuyeckas padora Ne 10. Pacuer npon3BOIUTETLHOCTH PEAKTOPA. 2
CamocrosiTesibHasi padoTa 00yYarOIMXCS. 2
1.CamMocTtosTenbHOE N3ydeHHE TeMbI: «BOMpPOCH ONTUMHU3ANNN PEAKTOPOB»
Pa3znen 2. OcHOBHBbIe XMMHYECKHE TPOU3BOICTBA U X annaparypHoe oopmiieHue
Tema 2.1 Conepixanue yue0HOT0 MaTepuaJia 2/2/-1-
OCHOBHBIC THITBI 1 | O6mas xapakTepucTuKa XUMUKO-TEXHOJIIOTHYECKUX cucTeM. CriocoObl 0TOOpakeHUs CTPYKTYPHI 2
XHUMHUKO- XUMHKO-TEXHOJIOTHYECKUX cucTeM. OCHOBHBIE TUIIBI CBsI3eil Mexay dneMenTaMu X TC. Ilonsitue o
TCXHOJIOTHYCCKHUX MmareMatuueckor moaemu XTC.
CHCTEM 1 UX IIpakTHYecKue 3aHATHSA
0COOCHHOCTH IlpakTryeckas padora Ne 11. CocrapieHue 1 OucaHue OJI0K CXEMBI XMMHKO-TEXHOJIOTMYECKOTO 2
MIPOU3BO/ICTBA.
Tema 2.2 Coneprkanue yue0HOT0 MaTepHaJia 6/4/-/-
[IpousBoacTBO 1 | [IpousBoactBo ammuaka. Ceipbe. CriocoOBI MOTydeHus Bogopoaa. MeTo 1 mojydeHus BOJI0poia
OCHOBHBIX ITPOLIECCOB KoHBepcuel Merana. Crioco6 mosrydeHus. GU3NKO-XUMAYECKHUE OCHOBBI ITPOU3BOICTBA. 2
HEOPraHUYECKOT 0 AnmnaparypHoe oopMIIEHHE.
CUHTE3a 2 | IlpousBoactBO cepHOM KUCIOTHI. CriocoObI mpon3BoacTBa. ChIpbe ISl MPOU3BOJICTBA CEPHOM 2
KUCIOThL. DU3ZUKO-XUMHUYECKHE OCHOBBI IIPOU3BOJICTBA CEPHON KUCIOTHI. XUMHKO-
TEXHOJIOTUYECKHE CHCTEMBI ITPOU3BOJICTBA CEPHOI KUCIOTHL. AninmapaTypHoe odopMiIeHHE
mporecca.
3 | IIpousBoacTBO a30THOM KHCIOTHI. CiocoObI mpon3BoacTBa. Chipbe miist cuHTe3a. [loaroroBka 2

CBIpbs. PeakTopsl 715 cHTE3a PU aTMOC(EPHOM U MOBBIIIEHHOM JaBICHUU. ANIapaTypHOe
oopmienue. [Ipon3BoACcTBO a30THON KUCIIOTHI C MOCIETYIOIUM KOHIEHTPUPOBAaHUEM U
IIPOU3BOJCTBO KOHIEHTPUPOBAHHON a30THON KUCIIOTBHI.

IIpakTnyeckue 3aHATHS




IIpakTuyeckasi padora Ne 12. MccnenoBanue crnocoO0B OYMCTKH BOBI TTOCIIE MPOMBIIIIICHHBIX
IIPOIIECCOB.

IIpakTuyeckasi pa6ora Ne 13. OnpeneneHue MTATHBIX U MOTEHIIMAIBLHBIX OMMACHOCTEHN Pa3IMYHbBIX 2
XUMHUYECKHX TPOU3BOJICTB.
Tema 2.3 Conep:xanue y4e0HOro MaTepuasia 4/2/2/-
IIpounsBoacTso 1 | IlpoayKTbl U CbIpb€ OCHOBHOT'O OPIaHUYECKOT0 CUHTE3A. JlernjpupoBaHue yrieBoI0POI0B. 1
OCHOBHBIX IIPOTYKTOB [Ipoueccs! ruaprpoBaHus.
OpraHnvdeCcKoro u 2 | I'maparamus yrineBonopooB. [Iponeccer okuciaeHus. ["amorennpoBanue yrieBoaopoaos. CHHTE3bI 1
HEPTEXUMHUIECKOTO Ha OCHOBE CMECH OKCHJa YIJIepoja U BOJOPOJa.
CHHTC3a IIpakTHYecKHe 3aHATHSA
IpakTuyeckas padora Neld. CocraBiieHUE JOTHUECKONW CXEMbI U MaTepHaIbHOro OanaHnca 2
IIPOU3BO/JICTBA alleTUJICHA.
3 | Ilpoueccs nuzomepusanuu. [Iponeccs! ankuaupoBanus U anuianpoBanus. [lonyuenue u ctpoenue 2
MTOJINMEPOB.
JlabopaTopHbie padoThl
Jladoparopnasi padora Ne3. MccrnenoBanue CBONCTB MOJTMMEPOB. 2
IIpakTnyeckas padora Nel5. CocraBieHue JOrMUECKONW CXEMbI U MaTE€pUAIbHOTO OanaHca 2
MIPOM3BOJICTBA CTHPOJIA.
KouncyabTanuu 4
IIpoMe:xxyTOo4yHas aTTecTanus B GopMe JK3aMeHa 12
Bcero: 90

OcBoeHne JUCHHUITIIIMHBI MOXET OBITE pC€aIn30BaHO C MPUMCHCHHUEM 3JBJICKTPOHHOI'O O6y‘IGHI/I$I, JUCTAaHIIMOHHBIX O6p330BaTeJ'IBHBIX TEXHOJIOTHit
COOTBCTCTBUH C JIOKAJIbHBIMU HOPMATUBHBIMU dKTaMHU YHUBCPCUTCTA
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3. YCJIOBHUSA PEAJIN3AIIMA PABOYEN TPOT' PAMMBI JJUCIHUILINHBI
«TEOPETUYECKHUE OCHOBBI XUMUYECKOM TEXHOJIOT UW»

3.1 TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJIbHO-TeXHMYECKOMY 00ecle4eHn 0

Peanmuzamus paboueit mporpamMmbl TUCHUIUIMHBI TpeOyeT HaMuus y4eOHOro xaOuHeTa
XUMHHU ¥ TEXHOJIOTUU He()THU U ra3a, 1adopaTopun XUMUHU U TEXHOJIOTHH HEPTH U Ta3a.

OcHanieHHOCTh Y4eOHOr0 KaOMHETa XMMHUHM M TEXHOJOTUH He(dTH M rasza: MmocajovHbIe
MecTa Jsi o0ydaromuxcsi, padouee MECTO IMperoaaBaTelis, MPOEKTOp, WHTEpaKTUBHAs JIOCKa,
HOYTOYKH, J1abOpaToOpHbIE CTEHIBI JJIs MPaKTHUYECKHX padoT, CIPaBOYHBIE CTCHIBI, y4eOHO-
MeToanYecKast JOKYMEHTaIUsI.

OcHalleHHOCTb JIa0OpaTOPUU XUMUM U TEXHOJIOTUHU He()TH U Ta3a: MOCcaJ0uHbIe MecTa st
00y4aromuxcsi, BEITSDKHBIC MKa(bl, IIKadbl U1 peareHTOB ¢ BBITSKKOU, KA CTEKIISTHHBIN IS
XUMHYECKOH TOCYyAbl M JOKYMEHTOB, CTOJIBI OCTPOBHBIE, CTOJBl IPUCTEHHbIE, CTOJ
npenojaBaTens, anmnapar s peKTU(UKAINK, CTOJIBI TUTPOBAJIbHBIC, CTOJN AJISi BECOB, MOWKH,
HOYTOYK, JlabopartopHasi Tocyaa, NpOOMpKH, IUIAHIIETHl, OyMara HWHAMKATOpHas, Oymara
¢wibTpoBaNbHAs, CHUYKH, Tabnuia MeHaeneeBa, TabMuIla pPAacTBOPUMOCTH, UITATUB IS
NpOOMPOK, KOJIJIEKLHUS BOJIOKOH, KOJUIEKIMS IUIacTMacc, IUIMTKa s3JekTpuueckas, PH-merp,
npubop Ui M3YYEHHs] CKOPOCTH PEaKIMHU, BOJSHAs OaHs, IMUMIBI, HE(PTH ChIpas, KOJUIEKLIUS
«[IponykTel HedTenepepabOTKu», KoiuieKuus <«KaMeHHBIN Yrojb», CTEKJSHHBIE IalOYKH,
ra300TBOJHAsA TPyOKa CO CTEKJIIHHBIM HaKOHEYHHKOM, Koiba Bropra, komObl KOHHUYECKHE,
HITAaTUB JIaOOpATOPHBINA, PEaKTUBBI. COUPT STUJIOBBIM, cepa 3JIEMEHTapHas, HATpUs Cylbdun,
HATpUs CyIb(HT, pacTBOP 10/1a, IEPEKUCH BOJOPO/IA, KUCIIOTa a30THAs, KUCIIOTA CEPHAst, POJOHUT
KaJiusl, MarHuM, IMHK, JKeJe30, y4eOHO-MeToAnuecKast TOKyMEeHTALUs.

3.2. UudopmannonHoe obecnevyeHue 00ydeHust
Jnist peanu3zanuy nporpaMMbl OMOIMOTEUHBINH (HOHT 00pa30BaTENbHON OpraHU3allul UMEET
rieYaTHbIe 1/ WU IICKTPOHHBIE 00pa3oBaTeIbHbIC U HH(OPMALIMOHHBIC PECYPCHI.

e OOmas xumuueckas TexHoaorus. U.1. Xumudeckue mporeccsl U peakTophl : yueOHoe Tocodune
| cocrapurenn 1O. b. IIsanés, J[. A. Topmymko. — 2< wu3g. — Tomck : Tomckwuii
nonutexanueckuid yauepeuteT, 2019. — 187 ¢. — ISBN 2227-8397. FekcT : 2IeKTpOHHBIN
Il DnextponusIii pecypc mudpoBoi odopasosareapHoi cpeasl CITIO PROFOpasoBanue : [caiit].
— URL: https://profspo.ru/books/96108

e [Iunpmukos, B. A. OCHOBBI TeXHOJIOTHH HEPTEXUMHUUECKOTO CHHTE3a : yueOHOe ocodue s
CIIO / B. A. ITunbmukos, An. A. Ilumep3us, A. A. [Tumepsun. — Caparos : [IpodobpaszoBanue,
2021. — 206 c. — ISBN 978-5-4488-1250-7. Fexct : 31eKTpOHHBIH // DIEKTPOHHBIN pecypc
mudposoii  obpazosarenbhoit  cpenslt  CIIO  PROFoOpaszoBanme : [caiit]. — URL:
https://profspo.ru/books/106843

e 3ab6apoB, P. P. OcHOBHBIE TPOIYKTHI HEPTEXUMHYECKOTO CHHTE3a IS IOTydCHUS
MOBEPXHOCTHO-aKTUBHBIX BEIECTB : yucOHoe mocooue / P. P. 3a66apos, 1. H. 'onuaposa, P. P.
Paxmarymnun. — Kazanp | Kazanckuil HallMOHANBHBIN MCCIENOBATENbCKUN TEXHOIOTUUECKHI
yuuBepcurer, 2017. — 92 c. — ISBN 978-5-7882-2269-1. FekcTt : »1eKTpoHHBIHA //
DJIEKTPOHHBIN pecypc 1udppoBoii oopazoBarenbhoii cpeasl CIIO PROFOpa3oBanue : [caiit]. —
URL: https://profspo.ru/books/79451

* TexHONOrUs OCHOBHOI'O OPraHUYECKOro M HedrexuMuiyeckoro cuuresa. Yacte 3 : yueOHOE
nocobue / P. b. Cynranosa, P. P. Paxmarymuimn, B. M. ba6aes, B. ®. Hukonaes. — Kazausp :
KazaHckuit HalMOHAIBHBIN MCCIIeIOBATEILCKUIM TeXHOJIOTHYeCcKui yHuBepeuret, 2017. — 128 c.
— ISBN 978-5-7882-1609-6. —Fekct : amekTpoHHbIH // DiekTpoHHBIH pecypc nudpoBoit
00pa3oBaTebHOM cpebl CIIO PROFo6OpazoBanme : [caiiT]. — URL:
https://profspo.ru/books/80251
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* Bepxuunnckas, C. B. Xumust u texnonorus Hedtu u rasza : yueOHoe mocodue / C.B.
Bepxwuuunckast, H.I'. lurypos, C.A. Cunuiiua. — 3- u3., uctp. u gomn. — Mocksa : DOPYM
: UHOPA-M, 2024. — 416c. — (Cpennee npodeccuonanpnoe obpazoBanue). - ISBN 978-5-
00091-512-7. Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/2048906
* Bnacosa, I'. B. OcHOBHBIE IPOIIECCHI H alapaThl XMMHYECKOI TexXHOoI0Tuy : yueOHuk / I'. B.
Brnacosa, /. A. Uynuesuy, H. A. [TuBoBapoBa. - Mocksa ; Bonorna : Uadpa-Unxenepus, 2022.
- 188 c¢. - [ISBN 978-5-9729-0863-9. - Tekcr : osnexktponHsii. - URL:
https://znanium.com/catalog/product/1904186

CoBpeMeHHbBIE TIpodecCHOHANIBHBIC 0a3bl JAHHBIX W HMH(POPMAIMOHHBIE CIPABOYHBIE
CHUCTEMBI.

- CIIC KoncynbranTlLntoc;

- ObC ZNANIUM.COM,;

- CereBas snexktponHas oudimoreka «IbC «Jlanp»,

- DBC IOPAUT;

- OP HOC «PROfe6pazoBanne
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4. KOHTPOJIb Y OIEHKA PE3YJbTATOB OCBOEHUS JUCIHUIJIUHBI
«TEOPETHYECKHUE OCHOBBI XUMNYECKOM TEXHOJIOT U »

4.1. KoHTpoJb ¥ OLEHKAa Pe3yJbTATOB OCBOCHUSl JUCIHHUILIMHBI

OCYLIECTBIISIETCS

IIPEnoiaBaTesieM B IPOLIECCE MPOBEACHUs IMPAKTUUYECKUX 3aHATHM, TECTHUPOBAHHUSA, YCTHBIX
OIIPOCOB @ TAKXKE BBIMOJIHEHUS OOYUYaAIOIMIMMUCS CaMOCTOSTENbHON pabOThl U MPOMEXKYTOUHAs

aTTecTalus.

HToroBoii popmoii mpoMeKyTOUHOM aTTECTAllMU SABJISETCS IK3aMEeH

PesyabTaTsl 00y4eHuUs1

Kputepun onenku

MeToabl OIEHKH

3HAMmMb»

TEOPETUIECKHE OCHOBBI
buszndeckux, pusnuko-
XUMHUYECKHX U XUMUYIECKUX
MPOLIECCOB;

- OCHOBHBIE TTOJOXKEHUS
TEOPUU XUMUYECKOTO
CTPOCHHUS BEIECTB,;

- OCHOBHBIE TOHATHUS U
3aKOHBI (PUBUYECKON XUMUHU
U XUMUYECKOMN
TEPMOINHAMHUKH,

- OCHOBHBIE THIIHI,
KOHCTPYKTHUBHBIC
0COOEHHOCTH Y TIPUHIIUI
paboThI TEXHOIOTUYECKOTO
00opyIoBaHUs
MIPOU3BO/ICTBA,

- OCHOBBI TETJIOTEXHUKH,
TeIUIoNepe1adH,
BbIMIApUBAHUS;

- TEXHOJIOTHYECKHE CUCTEMBI
OCHOBHBIX XUMHUYECKHUX
MIPOU3BOJICTB M UX
amnmapaTtypHoe opopmieHue

ymemp

BBITIOJIHSTH MaTE€pUAJIbHBIE U
SHEPreTUYECKUE PacyeThl
TEXHOJIOTHYSCKHX
nmokaszaTeliec XUMUYISCKUX
MPOU3BOJCTB;

- OIIPEACIIATh ONTUMAIbHBIE
YCJIOBUSI IPOBEACHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB,;
- COCTaBJISTh U CIaTh
OIIMCAHHUE TEXHOJIOTMYCCKUX
CXEM XMMHYECKHUX MPOIECCOB;
- 000CHOBBIBATh
11e7Ieco00Pa3HOCTh BEIOpaHHON
TEXHOJIOTHYECKOM CXEMBI U
KOHCTPYKITUHA 00OPYIOBAHHS.

Kputepuu orieHKH OTBETOB
OrneHka «OTIMIHO»
OIICHUBAETCS OTBET, SCIIH
oOyJaromuiicss CBOO0IHO, ¢
TTyOOKUM 3HaHHEM
MaTepuana, IpaBUiIbHO,
MOCIIE0BATEIILHO U TIOJTHO
BBIOEPET TAKTHKY JNEHCTBUH,
Y OTBETHUT Ha
JIOTIOJTHUTEIIEHBIC BOTIPOCHI
M0 OCHOBaM SKOHOMUKHU
OpTraHH3aIINY.

O1IeHKa «XOPOIIIO»
BBICTABIISICTCS, €CITH
00yJarOIIHIICS TOCTATOYHO
yOeIUTENHHO, C
HECYIIECTBCHHBIMU
OIMMOKAMH B TEOPETHICCKOU
MOATOTOBKE M TOCTATOYHO
OCBOCHHBIMU YMEHUSIMHU 110
CYIIECTBY MPaBUIBHO
OTBETHJI Ha BOTIPOC C
JIOTIOJTHUTEIEHBIMH
KOMMEHTapHUSIMU TIe1arora
WJIH JOTTYCTHII HEOOIBIIIHE
MOTPEIIHOCTH B OTBETE.
Ouenka
«yIOBJIETBOPHUTEIHHO
BBICTABIISIETCS, €CITH
oOyJaronuitcs
HEJ0CTaTOYHO YBEPEHHO, C
CYIIECTBEHHBIMH OIINOKaMHI
B TCOPETHUYECKOM
MOITOTOBKE U ¢1abo
OCBOEHHBIMH YMEHUSIMHU
OTBETHJI Ha BOTIPOCHI
CUTYaIlMOHHOM 33JIa4H.
TonbKO ¢ MOMOIIBIO
HaBOJAIINX BOTIPOCOB
MperoaaBaTess CIPaBUICS C
BOIIPOCAMHU pa3pelicHUs
MPOU3BOJICTBEHHOU
CUTYyaIllH, HE YBEPEHHO
OTBEUAJI HA JIOTIOJTHUTEIHHO

OKcrepTHasi OLIEHKa YCTHOTO
orpoca,

DKcrepTHas OIlEHKa
BBHITIOJTHEHUS MPAKTHYECKUX
pabor

Ok3aMeH

DKcrnepTHas OlIeHKa
MPaKTUYECKUX padoT,
1abopaTOpHBIX padoT,
DK3aMeH
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3aJlaHHbIe BOTPOCH. C
3aTpyIHEHHUSMH, OH BCE JKE
CMOXKET MPH HEOOXOTUMOCTH
PeIuTh NOJO0HYIO
CUTYallMOHHYIO 33/1a4y Ha
npaktuke. OmeHka
HEYJIOBJICTBOPUTEITHHO
BBICTABIISIETCS, €CITH
00yYaIOIIUICS TOJIBKO UMEET
oueHb craboe
MpeICTaBIeHUE O MIPeaMETe
W HEJJOCTATOYHO, HITH
BOOOIIIEC HE OCBOMJT YMEHHMSI
0 Pa3pEIICHHIO
MPOU3BOJICTBEHHOU
cutyanuu. lomyctuin
CYIIECTBEHHBIC OIINOKHU B
OTBETE Ha OOJBIIMHCTBO
BOIIPOCOB CUTYallMOHHOU
3aJ1a4yd, HEBEPHO OTBEYAJ Ha
JIOTIOJTHUTEIIBHO 3a/IaHHbIC
€My BOIIPOCHI, HE MOXKET
CTPaBUTHCS C PEHICHUEM
MoJ0OHOH CUTYaIHOHHOM
3a]]auu Ha TPaKTHKE

4.2. CTpyKTypa M NpUMepPHOe COJepP:KaHie OLEHOYHBIX MATEPHAJIOB /ISl MPOMEKYTOYHOM
aTTecTAllMU N0 JUCHMILINHe» «TeopeTH4yeckne 0CHOBbI XUMHYECKOI TEXHOJIOTHH»

[IpomexxyTrounass arrecranus AUCUUIUIMHE «[€OpeTUYEeCKHE OCHOBBI XHMHUYECKOU
TEXHOJIOTHH» ITPOXOAUT B popMe IK3aMeHa.
Bomnpocs! k 3x3amMeHy 110 AUCLHUILIMHE

«TeopeTndyeckrie OCHOBbI XMMUYECKON TEXHOJIOTHUU
00s3aTeNIbHAas YacTh
1. 3anumuTe omnpeaesieHNe XUMUKO-TEXHOJIOTMUECKOro mpoluecca. Ha3oBuTe OCHOBHBIE 3Tallbl
MPOCTEUIIIEr0 XMMUKO-TEXHOJIOTHYECKOI0 Mpoliecca.
2. YKaXuTe OCHOBHBIE ATAITbl TPOU3BO/ICTBA a30THOW KUCIIOTHI. 3alUIIUTE ypaBHEHUS OCHOBHON
XUMHYECKON peaKIru, MPOTEKAIOIIEH Ha COOTBETCTBYIOIIEM 3TAre MPOU3BOJICTBA C YKa3aHUEM
napameTpoB MpoIecca.
3.Ilepeuncnure OCHOBHBIC HAIPABICHUS PA3BUTHUS XUMHUUYECKOW TEXHOJIOTMH MPOU3BOACTBA U
MYyTH UX JOCTHKEHHUS.
4. HazoBuTe, Kakue BUIbI CMECEH BaM M3BECTHBI. [lepeuncirure MeToabl pa3aeincHus
HEOJHOPOJIHBIX CMeceil. PacckaxuTe 0 METoJe OTCTauBaHUs.
5. Ilepeunciure OCHOBHBIE TEPMOAMHAMUYECKUE XAPAKTEPUCTHUKA XUMHUYECKHUX TIPOIECCOB.
OOBsICHHUTE, YTO TTOKA3bIBACT DHTAIBITNS XUMUYECKOU peakiun. [[puBenuTe Mo oJHOMY MPUMEPY
XUMHYECKUX PEAKIUI MPOTEKAIOIINUX C BHIJICICHUEM U TOTJIONIEHUEM TEIJIOTHI.
6. OxapakTepu3yiUTe OCHOBHBIE JTambl MPOW3BOJACTBA aMMHaKa C YKa3aHHEM 00OpyaoBaHUS,
PEKHUMOB TpOIECcCa, KaTalu3aropa. 3aluIIWTe PEeaKUHui0 CHHTe3a. [IpuHUMMIbB onTUMHU3ALUU
MPOU3BOJICTBA aMMHUAKa.
7. Ilepeunciiute OCHOBHBIC MMAPAMETPhl XUMHKO-TEXHOJIOTHYECKOTO TIpoliecca. Y KaKnuTe
napaMeTpbl OOBIYHBIX U HOPMAJIBHBIX YCIOBHI MPOTEKAHHUS XUMUYECKOTO MPoIiecca.
8.Ilepeuncnure MPOMBIIUICHHBIE METOBI TPOU3BOJICTBA COJITHONW KUCIIOTHI. 3aITUIITUTE
YpaBHEHUs pEaKklMH, JexKallle B OCHOBE KaKJI0T0 METoAa MPOou3BoicTBa. ONMUILIUTE MPOLIECC
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CUHTETHUYECKOTO IIPOM3BOACTBA COJITHON KUCIIOTHI C YKa3aHUEM TEXHOJIOTUYECKUX [TapaMeTPOB
YCTaHOBOK

9.Oxapakrepusyiite Xxpomarorpadhuyeckuii METO pa3ieieHus cMecel. Y KaKUTe yUeHOTO
BIIEPBBIC UCIIOJIB30BABILIETO 3TOT METOJ, Pa3/ICIICHHs BEIECTB.

10 OnumunTe MOArOTOBUTENbHBIE ATAIbI PEKTUPHUKAIIMYA KaMEHHOYTOJIBHON cMOJIbI. UTO
IpeCTaBisieT COO0N KaMEHHOYTOJIbHAs CMOJIA.

11..Oxapakrepu3yiTe TEpMOINHAMHUYECKYIO XapaKTepUCTUKY — dHepruto [ md6ca. Uto
nokassiBaeT 3Ta pynkiusa? Kak ee paccuntats? B kakux eqununax uamepsiercsa? Kak cBs3ana
3Ta TepMOJUHAMUYECKAs XapaKTEPUCTUKA C SHTAJIBIIMEN 1 SHTPONKEH XUMHUECKOTo mporecca?
Mo>xHo J1u 1o 3HadeHuto 3Heprun ['né6ca MporHo3upoBaTh BO3MOKHOCTb TPOTEKAHMSI
XUMHUYECKOT0 Tporecca?

12.0Onummte 0CHOBHBIE TPOU3BOACTBEHHBIE ATAIlbl CHHTE3a CEPHON KUCIIOTHI C yKa3aHUEM
TEXHOJIOTUYECKOT0 000py10BaHMs. 3alUIINTE COOTBETCTBYIOIINE YPAaBHEHUS PEaKLIMU Ha
Ka)KIOM JTalle M YKa)XXUTe ITapaMeTpbl IPOTEKaIoIIero mporecca (Temmeparypa, Karaiu3arop. . .)
13.PacckaxuTte, Isl 4ero HEOOXOUMO COCTaBIISTh MaTepUATbHBIN OallaHC MPOU3BOJICTBEHHOTO
nporiecca. Y KakKUTe OCHOBHOM 3aKOH, JISXKAIIIU B OCHOBE MaTepuaibHOTo Oananca. Kakum
00pa3oM Ha MPOU3BOJICTBE COCTABIISAIOT MaTepUaTbHBINA OaaHc?

14.Onummre nporecc peKTU(UKAIUN U YyCTPOUCTBO PEKTHU(HUKAITMOHHONW KOJTOHHBI
KaMEHHOYTOJIbHON cMoutbl. HazoBute dpakuuu, nosrydyaemple MpH MeperoHKe KaMEHHOYTOJIbHON
CMOJIBL.

15.0numure, B 4eM 3aKII0YAETCS] METOJT SKCTPArupOBaHUs cMecel. Y TOUHUTE, AJI pa3/ieTIeHus
KaKMX CMECEH, OH IIPUMEHSETCS.

16.PacckaxuTe OT KaKHX IMapamMeTpoOB 3aBUCUT CKOPOCTb MPOTEKaHU XUMUYECKON peaKIiH.
VYkaxure, KakuM 00pa3oM 3TH MapaMeTphl BIMSIOT HA CKOPOCTh XUMHUYECKOT0 IIpoIiecca.
17.PacckaxxuTte, Kakue coiu 00ycIaBIMBaIOT )KECTKOCTh BO/bI? Ha3oBuTe u oXapakrepusyiTe
BUJIBI )KECTKOCTH. ONMUIINTE OCHOBHBIE IPOM3BOJICTBEHHBIE CLIOCOOBI YCTPaHEHNUs )KECTKOCTU
BO/bl. HanuiuTe ypaBHeHMs peaklinii peareHTHbIX METO/I0B YCTPaHEHMSI JKECTKOCTH.

18 Pacckaxxure 06 OCHOBHBIX MPUHIMIIAX CO3/IaHUS MATOOTXOJHBIX XMMUYECKUX IIPOU3BO/ICTB.
19./laiiTe onpeneneHne NOHATHIO «ChIpbe». [Ipoknaccupuiupyiite BUABI CHIpbsS XUMHUECKOM
IIPOMBIIIICHHOCTH.

20.0OnummTe mporece Npou3BoICTBa (heHonhopManbIETHAHBIX CMOJ. Y Ka)KUTE OCHOBHBIE
cdepbl IPUMEHEHHSI 3TUX CMOJI.

21.00®bscHUTE, B UEM 3aKITI0YACTCS KPUCTAUTU3AMOHHBIA METO/I Pa3/IeeHUsI CMECEH BEIeCTB.
[TpuBeauTe npuMepsl IPUMEHEHMSI STOI0 METO/Ia B TPOMBILUIEHHBIX MaciuiTabax. HazoBure
CTaIuM KPUCTAIIIM3ALMHU IPOU3BOACTBEHHOIO IIpOLIECCa.

22 IlosicHuTe, KaKue XMMHUYECKHE MPOLECChl HAa3bIBAIOT 0OPaTUMBIMU. MOXKHO JIM MOBJIUATH HA
CMEIIEHHE XUMHUYECKOTO0 pPAaBHOBECHUS OOpaTHMMBIX XHUMHMUYECKHX peakiuii? OTBET MOSCHUTE,
HCIIOJIb3YS] KOHKPETHBIE IIPUMEPBL.

23 3anummTe 1 NosCHUTE (POpMYITy AJIsl pacyeTa CKOPOCTH TOMOTEHHBIX XUMHUYECKUX IPOLIECCOB.
YKakuTe eIUHULBI U3MEPEHHS KAKIO0r0 NoKasarens. I1osgcHuTe TEpMUH «TOMOTEHHBIN» IIPOLIECC
24.OnumuiTe 3HaYCHHUE KaTalu3a JUIsl XMMUKO-TEXHOJIOTUYECKUX IpoleccoB. HazoBute BuabI
KaTaJIUTHYECKHUX MPOLIECCOB.

25. PacckaxuTe 0 TUCTUUIALIMOHHOM METOE Pa3/IeiCHUs CMecei.

26. OnummTe TPOM3BOACTBEHHBIM TMIPOILIECC CHHTE3a MOJUATHICHA. Ha3zoBUTE€ OCHOBHOE
TEXHOJIOTHYECKOE OOOpYAOBaHHUE U PEKUMBI IMPOU3BOJCTBA. 3alMIINTE PEAKIHIO CUHTE3a
MOJIMOTUIICHA. Y Ka)KUTE, TJ€ MPUMEHSIOT ITOJIUITHIIEH BBICOKOTO U HU3KOT'O aBJICHUS.

27 IlpuBenuTe NpUMEpPHl MPOMBIIUICHHOTO T'€TEPOreHHOro Karanusa. PackpoiiTe cymHocTh
TETEPOTreHHOr0 Karaiau3a. Y KaKUTE MPEUMYIIECTBAa 3TOr0 BHJAA KaTain3a. Pacckaxure, KakuM
00pa3oM MOYKHO ONTHUMM3HPOBATH T'ETEPOTeHHBbIM KaTanu3. ONTUMHU3AIUS TeTePOreHHOTro
KaTajausa.

28IlpuBenuTe NpUMEphl  MPOMBILIUIEHHOIO TOMOTEHHOTO KaTaiu3a. PackpoiiTe cymHocTh
TOMOT€HHOTO KaTalinu3a. ¥ KAKUTE JTOCTOMHCTBA U HEJOCTATKH 3TOT0 BU/1Aa KaTalu3a.
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29.0numuTe Npor3BOACTBEHHBIN MPOIIECC CHHTE3a aMMOHUITHON cenuTpbl. HazoBuTe ocHOBHOE
TEXHOJIOTHYECKOe O00OpYyJOBaHHE M PEXHUMBI MPOU3BOACTBA. Pacckaxkute O NPUMEHEHUU
AMMOHUIHOU CEJIUTPHI.

30. IlpuBenutre mnpuMepbl MPOMBINUICHHOTO (EPMEHTATUBHOTO KaTajiu3a. 3aruIlInTe
ompezeneHue «hepMeHThI». YKaOKUTE OCHOBHBIE 0COOCHHOCTH ()ePMEHTATUBHOTO KaTaJIH3a.

31 OnummuTte OCHOBHBIE TAIbI IPOU3BOJICTBA U30MIPEHOBOT0 KayuyKa. Y KaKUTE YCIOBHUS CHHTE3a
Kaydyyka ¥ 3aldIINTe OCHOBHYIO XHMHYECKYIO peakiuio. Pacckaxute, rae NPUMEHSIOT
M30MPEHOBBIN KaydyK U PE3UHY.

32. PacckaxxuTe 0 TEpMOJMHAMHYECKON (PYHKIIMU SHTPOIUH XUMHUYecKoro mporecca (AS). Uro
OHA MOKa3bIBaeT? YKaXHTe, Kak BIUsAET U3MEHEHUE TeMIIepaTypbl Ha SHTPOIUIO PEaKLUu.

33. Oxapakrepusyiite cieayronme TEXHUKO-3KOHOMUYECKHE TMOKa3aTed  XUMHKO-
TEXHOJIOTMYECKUX TPOIECCOB. CTEMEHb MPEBPALICHUST MCXOAHOrO peareHTa (X), pacxomHbIi
ko3 durmeHt (A), ceneKTUBHOCTH Tporiecca (S), mpousBoautenbHocTh anmnapata (I1). Ykaxkute
pacueTHble (HOpMYIIbl, MOSCHUTE €AMHULIBI U3MEPEHUS ITUX MTOKa3aTeNeH.

34. Pacckaxure 0 MarHUTHOM METOZE pasfefieHus: cmeceil BemiecTB. [l kakux cMmeceil oH
pUMEHseTCA? YKaXUTE OCHOBHOM arapar, HCTIOJb3yeMbIi B 3TOM METO/IC.

35. HazoBure 3arpsi3HsEMblEe NPUPOAHBIE CPEObl B IMPOIECCE XMMUYECKOTO MPOHM3BOJICTBA.
PacckaxuTe, Kak MakCUMajJbHO YMEHBIIMTH BpPEJ, HAHOCUMBINA MPHUPOJE B X0/ XUMHYECKOIO
IIPOM3BOJICTBEHHOTO MPOLIECCa.

36. OxapakrepusyiiTe  cleayioue  TEXHUKO-DKOHOMUYECKHE  TOKa3aTelld  XUMHKO-
TEXHOJOTMYECKUX TMPOIECCOB: BBIXOJ LIENEBOro mpoaykTa (1), pacxoiHblid kodpduuueHt (A),
MoIHOCTh ycraHoBkH (ammapara) (N), muateHcuBHOCTH ammapara (I). YkakuTe pacderHbie
(bopMyIIbI, MOSICHUTE €IUHHIIBI U3MEPEHUS ITUX TTOKa3aTeNeH.

37. 3anummte ¢GopMylIy IS pacdeTa CKOPOCTH TeTEPOTreHHOTO XHMHYECKOTO ITpoliecca.
[losicHuTe Bce moOKa3aTedM M YKAKUTE HX EIUHULBI u3MepeHus.  [losicHuTe TepMHH
«TEeTEPOrE€HHBIN» XUMHYECKUN MPOIIECC.

38. Pacckaxxute 00 HUCMONB30BAHUU BOJBl B XHMMHYECKOM MPOMBIIUIEHHOCTH M OCHOBHBIX
MPOU3BOJICTBCHHBIX METOJIaX €€ OUYMCTKHU (BOJOMOATOTOBKH). 3aMUIIINTE YPABHEHHUSI XUMHUCSCKHUX
peaKIHii OTpakaoUINX peareHTHbIE METO/Ibl YCTPAHEHUS KECTKOCTH.

39.0numuTe CymHoCTh METO/1a EHTPU(YTUPOBAHMUSI, UCIIOIB3YEMOTO TIPHU pa3IeICHUN CMECeH.
40. O0bsicHUTE, UIL YEero Ha MPOU3BOICTBE COCTABIISIOT TemaoBoil Oananc? Cdopmynupyiite
OCHOBHOIl 3aKOH, JIeXallMii B OCHOBE COCTaBJECHMsI TEIUIOBOro OanaHca J1H000r0
IPOM3BOJICTBEHHOTO Mporiecca. [losicHuTe, Kakue TEeMI0Thl YYUTHIBAIOTCA B CTAaThAX pacxoja U
MPUX0/1a TEIIOBOro OanaHca Ha MPOU3BOCTBE.

41 YxaxuTe, KakKhe coJii 00ECIeYNBAIOT MOCTOSHHYIO XKECTKOCTh BOJBI. lIpeanoxkure MeToas!
yYCTpaHEHUS] TOCTOSHHOM ecTKOoCcTH BoJbl. OTBET MOATBEPAUTE COOTBETCTBYIOIIUMU
YPaBHEHUSIMA XUMHUYECKUX PeaKkUui. YKaXuTe, Kakue U3 3THX CIIOCOO0B CHM)KEHUS KECTKOCTH
MIPUMEHSIOT B TIPOMBIIIICHHBIX MaciiTadax?

42.PacckakuTe O pa3feieHUH BEIIECTB METOJIOM OTCTAaMBaHMA U JeKaHTauuu. ONUIINTE BHUIBI
MPOMBIIIIEHHBIX OTCTOMHUKOB.

43. Onumure KIacCH(PUKAIMI0O MHUHEpaIbHBIX ynoOpeHuid. Pacckaxure o momb3e U Bpeae
Pa3IUYHBIX MUHEPAJIbHBIX YIOOPEHH JIJIsl UeloBeKa U OKPYXKaroIIe Cpeibl.

44. Tlepeuncnure METOABI pas3feNeHUss OTHOPOAHBIX CMECe M METOAbl pa3/eieHUs
HEOJIHOPOJHBIX cMecel BemlecTB. ONMUIINTE CYITHOCTh MeTo/1a (GUIBTPOBAaHUSA. Y KaXKUTE, KAKUM
00pa3oM MOKHO YCKOPHUTB IpoIece (PUIbTPOBAHUS.

JononHurenbHas 4acTh
1. Onpezenute, BO CKOJBKO pa3 BO3PACTET CKOPOCTh HEKOTOPOM XUMHYECKOW DPEaKUWH IPH YBEITHYCHHH
temnepatypsl ¢ 10°C o 40°C, eciu TemneparypHblii koapduiuent y=2. (PacueTsl OKPYINISHATE 10 AECATHIX
€IMHUII TIOCJIE 3aIISTOMH).
3. [IpoxnaccupuuupyiTe XUMHYECKYEO PEAKIHIO:
CO2(r) + Cpury > 2COy — 72,6 Tk
(a) mo TertoBoMy 3¢ dekTy; 0) MO TUITY B3aUMOJICHCTBHS; B) IO 0OPaTHMOCTH, T) TIO (h)a3HOCTH)
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B cTopoHy BbIXO/1a KaKuX MPOAYKTOB CMECTHTCSI XHMUYECKOE PABHOBECHE MPOLIECCa, SCITH:
1) ymensmuts gaBnaenue (P); 2) ymensimuts TeMiepaTypy (t); 3) yBeIMUUTH KOHIIEHTPAIIAIO
CO2; 4)yBenmuuts miomans nosepxuoctu C(1B)?
4. PaccuuTaiite 10110 BBIXOJA YTIIEKUCIOro ra3a 00pa3oBaBILErocs MPU CTOPAHUU ... TpaMM
YHCTOTO yIJIepoia, €CIU MPAKTHUECKH Macca 00pa30BaBIIEroCs YIIICKUCIIOTO T'a3a COCTaBIIIa
...T. (Pac4eTsl OKPYTJISHTE 10 AECATHIX SAMHHUIL TIOCIIE 3AIISATOM).
5. PaccuuraiiTe CTaHAAPTHYIO SHTAIBIHIO NPsiMOi peakun (AHpeax) :
CsHe(r) + Hzg) ) <> C3Hs.
AH°(C3Hgg) = -... k/Ix/monb; AH°(C3Hew)=... kJx/Moib
6. Onpeaenute MacCoBYIO IO MEU B CIIaBe Meau u cepedpa maccoit 40r. Ecnu
U3BECTHO, uTO B HeM coaepxurcs 0,1 moinb cepedpa.
7. IlpoknaccupuuupyiiTe XMuMHUYECKYIO PEaKlnio, BBIPAKEHHYIO YPAaBHEHUEM:
Nag) + 3Hp) < 7 2NHs() + Q
(a) mo rerutoBoMy 3¢ (dekTy; 0) MO THIY B3aUMOJCHCTBHS; B) 10 OOPATHMOCTH, T) 110
¢azHocTn)
B cTopony BbIX0/1a KaKuX MPOTYKTOB CMECTUTCS XUMUYECKOE paBHOBECHE ITpoLiecca, €Ciu:
1) ymenbimth aaBneHue (P); 2) nonusuts Temmnepatypy (t); 3) yBeauuuTh
KoHIIeHTparuo N27?
8. CocTaBbTe MaTepHallbHBIN OaaHC Mevn CXKUTaHus yriepona 3a 1 gac. M3BecTHo, 4TO 32
CYTKH 00pa3yercst ST yrieKnucaoHo ra3za. M30bITOK MOCTYIAINMIEro B TIeYh KUCI0pOaa
cocraBisieT 10% oT cTexnoMeTprudeckoro Koau4ecTBa Kuciopoaa. B pacuerax yka3biBaiiTe
€MHUILIBI U3MEPEHHUS.
9. PaccuuTaiite rof0BYyI0 MPOU3BOAUTEIBHOCTD (T/ro) (36591HEI) HEMPEPHIBHOTO MPOU3BOICTBA
XJIOPOBOAOPO/IA, €CIH 32 Yac U3 peakTopa BEIXOAUT 60 MOJIb XJIOPOBOIOPOAA.
10 OHpeﬂeHI/ITe CTCIICHb NPEBpaIllCHUA (KOHBepCI/IIO) a30Ta B aMMHaK B IIPOLCHTaxX, €CJIU U3BECTHO, UYTO U3
14 m® a3ota o6pazoBanoch 7 M3 aMmMuaxa.
11. PaccuuraiiTe cTanAapTHYIO SHTAIbOHIO peakin (AH %ea): CO2¢) + Hogy <> CO(ry + H2O(). CTanmapTHbie
srTanbnuu oopasoBanus: AH(COz())=-...300k/x/moinb; AHO(CO ())=-290«/Ix/Moub;
AHO(H20 (x9)=-112,5x/Ix/Moub;
12. Onpenenute MOJSPHYIO KOHILIEHTPAIMIO PacTBOpa CEPHOM KHCIOTHI, €CIIM €ro MPOLEHTHAas
KOHIIEHTpaIus 1o Macce paBHa 98%,a miIoTHOCTh 1,84r/cm.
13.TIpombilisieHHas: ycTaHOBKA paboraet Ha BaHaqueBoM karanuzatope (V20s). [IpousBoaut B cytku 25T

cepHoii kucotel. O0beM KaTanuszaTopa B peaktope coctanser 0,7 M3, IlocunTaiite MPOU3BOAUTENBLHOCT
KaTaju3aTopa B yacax.

14.Kakoii 06beM IIpH HOPMATBHBIX YCIOBHSX 3aiiMyT 24+ 1073 MoteKyn cepHMCTOrO Tasa
(CO2)? Ykaxure, Kakue yCIOBUS SIBISIOTCS HOPMAILHBIMHU.
15. Onpenenure MaccoBYIO J0J0 TUAPOKapOoOHaTa Kajaus, 6 Mok KoToporo pactBopuiau B 400
MJI BOJIbI (TUTOTHOCTB BOJIBI paBHA 1r/mut).
16. Onpenenure cpeanioro ckopocTh nporekanus peakiun: CO + Clo — COCl2 B [Mons/(1
c)]. U3BecTHO, 4TO HavanbHas KOHIEHTpanus xiopa papaa 0,018mons/n, a crycts 4 MUHYTHI
KOHIIEHTpaIus xjopa crana paaoi 0,013q0ms/51.
17.OmnpeienuTe HHTEHCUBHOCTH alapaTa CHHTE3a METaHoJIa U3 CHHTe3-Ta3a B Kr/(M34). Eciu
Macca MeTaHoJIa, MPOU3BEICHHOTO 3a 3 Yaca, COCTaBWJIa S TOHH, BHEITHUM 00hEM peakTopa
pasen 14,5m°, BHyTpeHHuUIT Moe3HbIH 06beM peakTopa cocTapiseT 12 m3
18.TIpoknaccupuuupyiiTe XMMHYIECKYIO PEAKIIMIO, BBIPAKEHHYIO YPABHECHUEM:
Ho@) + Spy «H2S 9+ 20,%/Ix

(a) mo TeroBOMY 3pderTy; 6) 1O THITYy B3aUMOACHCTBHUS; B) 110 OOPATUMOCTH, T)TI0 YKCTy (a3).

OOBsCHHTE, B KaKyIO CTOPOHY CMECTHTCS XUMHUYECKOE paBHOBECHE TIpoliecca IIpu: 1) yBeIndeHnH
nasnenusi(P); 2) ymenbmennn temneparypsl (t); 3) yBeaudenun konnenTpauuu Ha; 5) BHeceHne
KaTaJn3aTopa peakuuu cunresa HoS.
19. Ckonbko kyonueckux MerpoB CO2 (ycaoBusi HOpMalbHbIE) MOKHO MOJTYYUTh U3 2 T
U3BECTHAKA, COJEpPKaIIero

91 %CaCO3?
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