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1. He.]'IH, 3a/lavYU U IVIAHUPYEMBIC PE3YJIbTAaTbI oﬁyqemm o ITMCIOMIIJIMHE

Heap uzyyenus nucuuruinHbl «OOMas XUMHUYECKash TEXHOJIOTUS» — Pa3BUTHE Yy OyIyHIMX
WH)KEHEPOB TEXHOJIOTHYECKOTO M JKOJIOTHYECKOTO MBIIUICHHS, HEOOXOIMMOro TpH pa3padoTKe,
KOHCTPYUPOBAHHUHU U HKCILTyaTallul XUMHUYECKOro 000py/I0BaHusl, MAIllMH U alapaToB.

Nuxenep A0MKEH YyMETh MPOEKTUPOBATh, KOHCTPYUPOBATh M JKCIUTyaTUPOBATH
TEXHOJIOTHYECKOe 000pYJOBaHHE XHMUYECKOW MPOMBIIUIEHHOCTH M CMEXHBIX C HEH OTpaciei,
0COOCHHO 000pYyIOBaHUE JIJIS 3aITUTHI OKPYKAOIIEH cpebl. [ paMOTHOE BBITIOTHEHHE ITOU PabOThI
HEBO3MOXXKHO 0€3 3HaHUS TEXHOJIOTMYECKUX OCOOCHHOCTEH MPOTEKAIIIHUX MPOIECCOB,
3aKOHOMEPHOCTEH BBIOOpA TEXHOJOTUYECKOTO PEXKUMA, METOJOB PAMOHAILHOTO HCIIOIb30BAHHS
CBIPBEBBIX U TOIIMBHO-PHEPTETUUECKUX PECYPCOB, SKOJIOTMUYECKUX MPUHIIUIIOB.

N3ydyenne y4eOHON JUCHUIUIMHBI HAMpPaBICHO HAa TOJATOTOBKY OOydYalomuXxcs K
OCYIIECTBIICHUIO JIEATEIHbHOCTH B COOTBETCTBHM C MNPO(ECCHOHATBHBIMU  CTaHJApPTaMU,
npuBea¢HHBIME B [Iprioxkennu K heneparbHOMY rocyIapCTBEHHOMY 00pa30BaTEIIbHOMY CTaHIAPTY
BBICIIETO OOpa3oBaHus - OakayiaBpuar mo HamparieHuio moarotoBku 20.03.01 Texnocdhepnas
0C30MacHOCTh, YTBEPXKJICHHOMY TIpHKa30oM MUHUCTEPCTBA HAYKH M BBICHICTO 0Opa3oBaHUS
Poccuiickoit ®enepanuu ot 25 mas 2020 r. N 680.

O6yuenue mo gucuuiuHe «OOmas XUMHUYecKash TEXHOJOTW»  HaIpaBJIEHO Ha
dbopMupoBaHUe y 00YJarOIIUXCS CIEAYIOIUX KOMITETECHITUI:

Koa nu HanmeHoBaHMe KOMIeTeH Uit NHauKaTopbl 10CTHKEHUS
KOMIeTEeHIHH
YK-1. Cnoco0eH oCymecTBIsITh MTOUCK, NYK-8.1. Ananusupyer 1 HAeHTUHUITHPYET

KPUTHUYECKHI aHaIu3 U CUHTe3 nH(OopMaluy, | GakTOpbl BpEAHOTO BIUSHUS Ha

MPUMEHSTh CUCTEMHBIA MOJIXO AJISl PELICHUS | )KU3HEEATEIbHOCTh JIEMEHTOB TEXHUUECKUX
IIOCTABJIEHHBIX 3a7ay. CPEJICTB, TEXHOJIOTHYECKUX NTPOLIECCOB,
MaTepuasoB, 3[aHUN U COOPYKEHUH, a TaKKe
OIacHbIE U Bpe/iHbIe (PaKTOPBI B paMKax
OCYILIECTBIISIEMON IEATEIbHOCTH.

NYK-8.2. [TonumaeT BaKHOCTb
nojJiep>KaHusl 0€30MacHbIX YCIOBHUM Tpyaa U
JKU3HEJEATEIIBHOCTH Ha XUMUUYECKUX U
He(TeXMMHUYECKUX MPOU3BOICTBAX,
COXpaHEHHUsI IPUPOJHON Cpeabl s
o0ecreyeHns yCTOMYMBOTO pa3BUTHS, B TOM
YlCJIE TIPU YTPO3€ BOSHUKHOBEHMSI OIIACHBIX
WJIM YPE3BBIYANHBIX CUTYalMil 1 BOEHHBIX
KOH(JIMKTOB.

NYK-8.3. Pa3bsicHsET mpaBuiia MIOBEACHUS 110
IIPEIOTBPALIEHHIO, a TAKXKE MPU
BO3HUKHOBEHHMH YPE3BBIYAHBIX CUTYyAIIUI
IIPUPOIHOTO Y TEXHOTEHHOIO
MIPOUCXOXKICHUS, U BOCHHBIX KOH(INKTOB,
OIHCBIBAET CIIOCOOBI Y4aCTHS B
BOCCTAHOBUTEJIbHBIX MEPOTIPHUSTHSIX.

OIIK - 1. CriocobeH y4uThIBaTh NOIIK-3.1. YMeer ocylecTBIATh NOUCK U
COBpEMEHHBIE TEHJACHIINY Pa3BUTHUSI TEXHUKHU | aHAJIN3 HOPMATHUBHBIX aKTOB B 00JIaCTH

Y TEXHOJIOTHUH B 001acT TeXHOChepHOH obecrnieueHnst 0€30MaCHOCTH.
0€301acHOCTH, H3MEPUTEITHHON U NOIIK-3.2. YMmeeT npuMeHSITh TpeOOBaHMS
BBIUUCIIUTEIILHOM TEXHUKH, HOPMAaTUBHBIX aKTOB IPU OCYILIECTBICHUH

MH(OPMALMOHHBIX TEXHOJIOTHI MPU podecCuOoHANBHOM e TENIbHOCTH.




pElIeHNH TUTIOBBIX 3a/1a4 B 00J1acTH
npodeccoHaABEHOM JIeATEIILHOCTH,
CBSI3aHHOM C 3aIUTON OKPYXkAIOIIECH Cpebl U
obecrieyeHreM 0€30IacHOCTH YeJI0BEKa.

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

Juctmiummna «OO0mas xumudeckass texHojorus» (b1.2.3) otHocutcs K yucny y4deOHBIX
JUCITUIUINH 00s13aTenbHOM yacT bioka 1 «/uciurummael (MOAYIH)» M BXOJUT B 00pa30oBaTeIbHYIO
IporpaMMy MoAroTOBKH OakajaBpoOB.

JucuumirHa cBsizana co cienyromumu gucuuruinHamu OOIL: «9konorusy», «Hokconorusy»,
«be3onacHOCTh KU3HEAeATENbHOCTUY, «lIpomeccel M ammaparbl XMMHUYECKOM TEXHOJOTUU,
«[Ipouecchl u anmapatsl IepepaboTKU OTXOJ0B», «TeopeTuieckre OCHOBBI 3alllUThl OKPYKaroIIen
cpenb», «HaneXHOCTh TEXHHUECKUX CHCTEM M TEXHOTEHHBIN PUCK», «YTIPaBICHHE TEXHOCHEPHOH
0€30MacCHOCTHIO.

3. CTpyKTypa U cojep:KaHue TUCUUIIIHHBI

OOmass Tpyao€MKOCTh JUCIMIUIMHBI COCTABJISICT S 3a4eTHBIX enuHuUn, Tt1.6. 180
aKaJeMUYECKIX YacoB.

3.1 Buabl y4eOHoii padoThI U TPYAOEMKOCTH

3.1.1. Ounas dpopma oOydeHUs

Ne Bua yuebHoii padoTbr KoaunuvecTBo CemMecTpbl
n/n 4acoB 3 4
1 | AyauTopHble 3aHATHS 126 94 72
B ToM ynce:
1.1 | Jlexkuun 12 36 36
1.2 | IlpakTuyeckue 3aHSATHS 54 18 36
1.3 | JJabopaTopHble 3aHATHS - - -
2 | CamocTosiTe/IbHAsI padoTa CTy/IeHTa 54 18 36
(CPO)
B ToMm gnce:
2.1 | Pedepar
2.2 | TectupoBaHue + + +
2.3 | KypcoBoii mpoekt + +
3 | IlpomMeskyToUHasi aTTeCTALUS
3auét/aud. 3auét/HK3aMeH 3a4éT/PK3aMEH | 3a4éT 3K3aM€eH
Hroro 180 72 108

3.2 TemaTnuyeckuii IJIaH U3y4YeHUs TUCIHUNINHBI
(o hopmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus

Ne Pa3zzesbl/TeMbl Tpya0éMKOCTh, YaChl

n/n AUCHMILIMHBI Bcero AynuTopHas padora \ CPC




Jlexuun

[TpakTrueckue
BaHATHUS

JlaGoparopHbIe
BAHATUA

[IpakTrueckas

IMOATr0OTOBKA

3-ii cemecTp

Tema 1. Beegenne. XumMmnueckas TEXHO-
JIOTWSl KaK HayKa.

N

N

Tema 2. Kpurepuu 3¢ (heKTHBHOCTH TeX-
HOJIOTMYECKUX IPOLIECCOB.

Tema 3. Xumudeckuit mporecc Ha MoJie-
KYJISIPHOM YpOBHE: HCIOJIb30BaHue (Hu-
3UKO-XMMHUYECKHUX 3aKOHOMEPHOCTEM.

Tema 4. XuMu4eCckuii mporecc Ha MoJie-
KYJISIPHOM YpPOBHE: HCIOJIb30BAHUE KU-
HETHYECKUX 3aKOHOMEPHOCTEH.

Tema 5. Xumudeckuii mmpouecc Ha Mak-
POYPOBHE.

Tema 6. Monaenu M30TEPMUYECKUX De-
aKTOPOB.

Tema 7. I'paduueckas MHTEpIIpETAIUS
YUCJICHHBIX METOAO0B ONPEICICHUS KOH-
LICHTPAL[MU pEeareHTa Ha BBIXOJE U3 MPO-
TOYHOT'O PEAKTOpa MIACAIBHOIO CMEIIe-
HUSL.

Tema 8. PeakTopbl ¢ HewaearbHOU
CTPYKTYpO# MOTOKA.

Tema 9. PeakTopbl ¢ HeuaeaTbHOU
CTPYKTYpO# MOTOKA (MIPOJOIIKEHHE).
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Tema 10. CoBmecTHOE pelieHHE
CUCTEMBbl ypaBHEHUN MaTepHUaIbHOTO
u TEIIOBOTO OanaHCOB JUTSt
CTaIlMOHAPHOTO aanabaTHIecKoro
peakTopa HICATHHOTO CMEIICHHS.
TemnoBast yCTOMUNBOCTH XUMUYECKUX
PEaKTOPOB.

11

Tema 11. OntumanbsHbI TEMHEpaTyp-
HBI PEXUM NPOBEACHHUS XUMHUYECKHUX
peaKkuui.

12

Tema 12. OnTtuMm3amus XUMHYECKHX
MPOLECCOB, MPOTEKAKOIIMX B pa3iiny-
HBIX TEIJIOBBIX PEKUMaX.

13

Tema 13. 'ereporeHHbIe MPOLIECCHI:
JI13. OGnactu ux mpoTekanus. Bzaumo-
JIECTBUE a3 — TBEPIOE.

JI14. JlumMuTHpOBaHHUE T€TEPOrE€HHBIX

MPOLECCOB PAa3JIUYHBIMU CTATUAMMU.
CriocoObl yBETHMUEHUSI CKOPOCTEH
OTJENbHBIX CTaIHUH.




14

Tewma 14 (JI15). Karanus. ['ereporenno-
KAaTaJTUTHYECKHE MTPOIECCHI.

15

Tema 15 (JI16). Ceipb€ 1 3HEpTrUs B IPO-
MBIIIJICHHOCTH.  Buabl, moiydeHue,
OYHCTKA.

16

Tema 16 (JI17). Bogonoaroroska B mpo-
MBIIUICHHOCTH. OYHCTKA, YMSITYCHHE.

17

Tema 17 (JI18). Ouncrka
MIPOMBINIJICHHBIX U JTUBHEBBIX CTOYHBIX
BoJI. OCHOBHBIE TPEOOBAHHUS K
Ka4yeCTBY, CTaIUU OYUCTKH,
anmaparypHoe opopMIICHHE.

HToro 3-ii cemecTp

72

36

18

18

4-ii cemecTp

Tema 1 (JI1). OCHOBHBIE TPUHIIMITBI OP-
TaHMU3alUU MAJIOOTXOAHBIX TEXHOJIOTHU-
YECKHX IPOLIECCOB.




Tewma 2. TexHOJIOTHS CBA3aHHOIO a30Ta.
JI2. ITomyuenue a30TOBOIOPOAHOMN
CMECH ISl CHHTE3a aMMHaKa.
KoHnBepcus mpupoaHoro rasa.

1131. Konsepcus memana.

JI3. Ouuncrka KOHBEPTUPOBAHHOIO raza
OT KHUCIIOPOICOACPKAIIUX IPUMECEH.
XeMocopOIHOHHAs OYUCTKA Ta3a OT
JTMOKCHJIa yTIIepo/ia.

1132. Konsepcus CO npu noocomogke
a30moB000POOHOU cMecU 0l CUHME3d
ammuaxa.

1133. Koaghghuyuenm ycropenus
maccoonepedayu 2emepopaznoco
npoyecca npu HAIU4UU XUMU4eckou
peaxkyuu.

1134. Pacuém npoyecca xemocopoyuu —
abcopoyuu ¢ XuMuyecKkou peaxkyuel.
JI4. Texnonoruueckas cxema
MOJIYYeHHUS] KOHBEPTUPOBAHHOTO Ta3a
JUIs cuHTe3a amMuaka. OxpaHa
OKpy»aromen cpepl. [Ipuémsl
SHEprocOepeKeHusl.

JI5. Cunre3 ammuaka. XuMU3M
npoiiecca. TexHolornueckas cxema.
1135. Ilpoussoocmeo ammuaxa.

18

Tewma 3 (JI6). TexHomorus a30THON KHC-
JIOTHI.

1136. [Iymu cosepuiencmeosanusi mex-
HOJI02UU OJ151 CHUMNCEHUS 8bLOPOCO8 OK-
cuoog azoma. Pacuém oxuciumens 6
cxeme cuHmMesa a30mMHOU KUCIOMbL.
1137. Crudicenue 8b10poco6 oKcud0s
asoma. Pacuém kxamanumuuecxoeo pe-
akmopa OJisi OYUCMKU OMXOOAUUX HUM -
PO3HBIX 2A308.




Tewma 4. TexHOJIOTHS CEPHON KUCIIOTHI:
JI7. Cragun nponecca. Texnonoruue-
CKasl cXxema.

1138. Mamepuanvuwiii 6ananc npoyecca.
1139. Pacuém xonmaxkmHoeo annapama
0J151 OKUCTIeHUsL OUOKCUOA CePbl.

11310. Texnonocuueckue npuémvi CcHu-
JHCEHUsI 2eHepayuu MyMaHa cepHoll Kuc-
JIOMbL 8 OMKPLIMBIX CXEMAX.
11311.0cobennocmu pacuéma cywiuno-
HOU OawHu u abcopbepa 011 MPUOK-
cuoa cepui.

11312. Memanoswiii npoyecc.

JI8. IlyTu coBepiieHCTBOBAHMS TEXHUKU
U TEXHOJOTHUH MPOU3BOJCTBA CEPHOMI
KHCIIOTEHI.

14

N

Tewma 5. TexHOJIOTHS MUHEPATBHBIX
yII0OpeHUH:

JI9. ITpou3BOICTBO aMMHUAYHOM Ce-
JUTPBHIL.

JI10. ITpousBoACTBO Kapbammua.

11313. Ilpouzsoocmeo kapbamuoa.
JI11. ITpousBoactro (ocdopHOit Kuc-
JIOTBI.

11314. MamepuanvHulil 6ananc npo-
yecca IKCmpaKyuu.

JI12. ITpousBoncTBO (ocopHBIX yn00-
pEeHuIL.

11315. Pewenue 3a0au na cocmasieHue
mMamepuanbHo2o banamca (npu npous-
soocmae hocpopruix yoooperuil).

14

Tema 6. Hed1b 1 HEPTEPOTYKTHI:
JI13. OcHOBHEBIE CBEIEHUS.

11316. Pacuém xumuueckozo npoyecca 6
mpybouamom peakmope.

JI14. TlepepaboTka HEPTH C MOMOUIBLIO
MEPETOHKHU M PEKTU(DUKAIINH.

JI15. OcHOBHBIE XHUMHYECKHUE METOIEI
nepepaboTku He(TenPOIYKTOB.

11317. Cunmes 6ymaouena uz 6ymaua.

12

Tema 7 (JI16). Cunre3 metaHona.

Tewma 8 (JI17). TlepepaboTka TBEpAOTO
torunBa. KokcoBanue. ["azudukanmsi.

Tema 9 (JI18). DnekTpoxuMudeckue
MIPOU3BO/ICTBA (MTOTyISHHE XJI0pa U
THIPOKCH/Ia HATPUSA).

11318. Cunmes xnopucmoeo 6odopoda.

Kypcosoii nmpoekt

36

36

Hroro 4-ii cemecTp

108

36

36

36

Bcero

180

72

54

54
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3.3 CoaepxaHue TUCHUNIHHBI
3-ii cemecTp
JEKIAU

Tema 1. BBenenne. XuMuveckasi TEXHOJOrus Kak Hayka. [Ipeamer u cogepkanue Kypcea.
Kpatkue cBenenust 06 ucropuu pa3BuTs. OCHOBHBIC OHATHS U ONpeesieHus. XUMHUKO-
texHosiorndeckas cuctema (XTC). [Tpunmunst coznanust XTC. XUMHUKO-TEXHOJIOTHIESCKUT
MIPOLIECC, €r0 CTPYKTYpa, TEXHOJIOTHYECKUH pexkuM (2 uaca).

Tema 2. Kpurepuu 3¢peKTHBHOCTH TEXHOJTOTHYECKHUX MPOLECCOB: YKOHOMUYECKUE,
TEXHOJIOTHYECKHUE, dKoornyeckue. Kimaccudukanus xumMudeckux peakiuii. OCHOBHBIC TIOHSATHS U
IPUHLIMIIBI CHCTEMHOTO MOJX0/a IIPH UCCIIEI0BAaHUU U ONIMCAaHUHM XUMHYECKUX IpoLeccoB (2 yaca).

Tema 3. Xumuveckuii npouecc Ha MoJIeKYJISIPHOM YPOBHe: MCII0JIb30BaHue (PU3NKO-
XHMHYECKHX 32aKOHOMEPHOCTeH (CTEXHOMETPUUYECKUX, TEPMOAMHAMUYECKUX ) TIPH
MOJICTTMPOBAHUHU XUMHUYECKOTO MPOLIeCca M BIOOPE TEXHOIOTUYECKOT0 peknma (2 yaca).

Tema 4. XuMH4yeCKHuil Mpouecc Ha MOJIEKYJISIPHOM YPOBHEe: HCI0JIb30BAHUE
KHMHETHYeCKHX 3aKOHOMEPHOCTeH MMpHU OMMCAaHUU XUMUYECKOTO Mpoliecca 1 BeIOope
TEXHOJIOTHYECKOro pexkuMa. KuHeTnka XuMU4ecKuX peakiuil. 3aBUCUMOCTb CKOPOCTH  CJIOXHBIX
XUMHUYECKHUX PEAKLMI OT KOHLIEHTPALUN peareHTOB U TeMIepaTypsl (2 yaca).

Tema 5. XumMHnueckuii npouecc Ha MAKpoypoBHe. MoIeIMpOBaHNEe XUMHUYECKOTO
npouecca. CTpykTypa MaTeMaTH4eCKOl MOJIETTN XUMUYECKOTO peakTopa. Y paBHEHUE
MaTepHajIbHOro OajgaHca A 3JeMeHTapHoro 00béMa XuMudeckoro peakropa. Knaccugukarus
XUMHUYECKHX PEAKTOPOB U PEXKHMMOB HX paboThI (2 yaca).

Tema 6. Moaenu H30TEPMUYECKHX PEAKTOPOB Ul IPOBEIEHUS TOMOTE€HHBIX IIPOLIECCOB C
U7eabHON CTPYKTYpOl oToka. PeakTop uaeanpHoro cMerienus. [IpoTounblil (HempepbIBHBIN)
peaktop uaeanbHoro cmemienus (PYC-H). Peakrop uaeansnoro cmemenus. [lepuoanueckuit
peakrop uaeansHoro cmemenus (PUC-II) (2 gaca).

Tema 7. I'padmueckass HUHTEpHpeTALMA YMCJICHHBIX METO0B ONpe/e/IeHIs
KOHLIEHTPALMHU peareHTa HAa BbIX0/e U3 POTOYHOI0 PeaKTOPa H/1eaJbHOI0 CMelIeHHs .
Peaktop nneansHoro BeitecHenus (PYIB). Ananu3 gomyiieHuit Mmojenu. Y paBHEeHHE
MaTepHajIbHOro O6ajaHca M pacyeThl Ha ero ocHoBe. CpaBHEHHE MoJIeNel peaKTOPOB UAEaIbHOTO
CMEILIECHHS U UI€AIbHOTO BBITECHEHHS 110 BPEMEHU MpeObIBaHMS U BBIXOY MPOJyKTa (2 yaca).

Tema 8. PeakTopbl ¢ HenieaJdbHOM CTPYKTYPOii MOTOKA. [[pUYMHbBI OTKIIOHEHUSI OT
U/IeaTbHOM CTPYKTYpHI IOTOKA B PeaIbHBIX PEAKTOpaXx, CIOCOOB! yuéTa 3TUX OTKIOHeHUH. Kackan
peaxTopoB uneanbHoro cmemenus (K-PUC-H). Peaktopsl ¢ HenaeanbHOM CTPYKTYpOil MOTOKA.
Sueeunast monens. ['paduueckuii MeTo 11 staeeuHOM Moienu (2 gaca).

Tema 9. PeakTopbl ¢ HeH1€aJIbHOM CTPYKTYPOH MOTOKA (NPOA0JIKEHHE).
Opnonapamerpuueckas 1udPy3rnoHHas MOJENb. YUET TEIUIONEPEHOCca B XUMUYECKUX PeaKTopax.
YpaBHeHue TeroBoro 6ananca (2 yaca).

Tema 10. CoBMecTHOe pelIeHHe CHCTeMbl YPABHEHHMII MaTepHaIbHOIO M TEIJI0BOIr0
0aJaHCOB [JIsl CTANMOHAPHOIO aJAMA0ATHMYECKOr0 PeaKTopa HIeaJbHOr0 CMelIeHHs.
TennoBasi ycTOMYMBOCTH XHMHYECKHX PEAKTOPOB (2 yaca).
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Tema 11. OnTUMAJIBHBIA TEMIIEPATYPHbIH PesKUM NMPOBEAEHNSI XUMUYECKNX PeaKIMH.
OnTUMaNbHBIN TEMIIEPATYPHBIN pexxuM. JIMHUS ONTHMaNIBHBIX TeMmeparyp (2 Jaca).

Tema 12. OnTuMH3anUs XUMHYECKHUX MPOIECCOB, MPOTEKAIOMINX B PA3JIMYHbIX
TEMJIOBBIX pexkuMax. TeroBsie mpoIecChl, COMPOBOXKIaeMbie HeoOpaTuMoii peakiueii. Cirydait
o0paTuMoi XUMHUYECKOH peakinu A <> R. AHanmu3 crioco00B MPUOIUKECHHS K THHUU
ONTUMAJIBHBIX TEMIIEPATYpP U UX peanusanus (2 Jaca).

Tema 13. I'eTeporeHHbIe MPOLECCHI.

ObaacTu ux nporexkanusi. Bzaumopgeiicreue ras — teépaoe. Kunernueckue Moaenu
B3aUMOJICHCTBUs ra3 — TBEpoe. KoHcTaHTa CKOPOCTH reTeporeHHoro mpoiiecca (2 Jaca).

JIMMUTHPOBaHME reTePOreHHbIX MPOIECCOB PA3JINYHbIMU cTAAUAMHU. CIIOCOOBI
YBeJIUYEeHUsI CKOPOCTei 0TAeIbHBIX cTaauil. Pacu€THble 3aBUCHMOCTH MEXAY BpEMEHEM
IIPOTEKaHUs FETEPOreHHON PEAKIMK U CTENEHbIO IpeBpalleHus TBEpaoro peareHTa. CriocoOsl
olnpezeNieHus TMMUTHpPYIOLEeH cTaauu (2 yaca).

Tema 14. Karanus. I'eTeporeHHo-karaauTudyeckue npoueccbl. CBoiicTBa KaTaan3aropa.
3aBUCUMOCTH CKOPOCTH XMUMUUYECKOW PEaKIMU OT KOHIEHTPAIUI peareHTOB U TEMIIEPATyPhI.
Craguu reTeporeHHo-KaTauTudeckoro npouecca. OCOOEHHOCTH KHHETHKU T€TePOreHHO-
KaTaJUTHYECKUX MPOIecCOB. AnmapaTypHoe 0pOopMIICHHE KaTaJUTHUYECKUX PEaKTOpoB (2 yaca).

Tema 15. CpIpbé M 3Heprusi B IpoMbIlLIeHHOCTH. Buabl, nojyuenue, ouucrka (2 yaca).

Tema 16. BononoaroroBka B npoMbinuieHHOCTH. QuucTKa, yMsArdeHnue (2 yaca).

Tema 17. OuncTKa NPOMBIILIEHHBIX H JJUBHEBBIX CTOYHBIX BOI. OCHOBHBIC TPEOOBAHMS
K KauecCTBY, CTa/IMM OYMCTKH, anmnapatypHoe opopmicHue (2 gaca).

IIpomeskyTouHas arrectauus (3a4€T)

1. Xumuueckue peakTopbl KaK 3J€MEHThl XUMUKO-TEXHOJIOTHYECKHX.

2. Cremensn npeBpamcHusa, CCJICKTUBHOCTb U BBIXO IPOAYKTA, MIPOU3BOAUTCIBHOCTE, MHTCHCHUB-
HOCTb — OCHOBHBIE TEXHOJIOTHYECKUE KPUTEPUN XUMHUECKOTO Mpoliecca.

3. OcHOBHBIE TPUHIUTIBI 1 OCOOCHHOCTH MOJICTTUPOBAHHS. Y paBHEHHE MaTepHaIbHOTro OanaHca
JUISL BJIEMEHTAPHOT0 00bEMa XUMHUECKOTO PEAKTOpa.

4. Knaccudukanus XUMUYECKUX PEAKTOPOB U PEKUMOB UX pabOTHI 110 pa3IMYHbIM MPU3HAKAM C
1eJIbI0 00JIerYeHUs] MOIETTMPOBAHHUS U pacu€TOB HAa OCHOBE MOJIYYE€HHBIX MOJIEIEH.

5. Mogens u30TepMUYECKOT0 peakTopa UAeaaIbHOTr0 CMEIIeHUS IS IPOBEICHNS TOMOT€HHOTO
nporecca.

6. AHaTU3 TONMYIICHUH MOJICTH HICATBHOTO CMEIICHHUS.

7. Pa3HOBUAHOCTH peXMMOB pabOTHI peakTopa UAeaaIbHOI0 CMEUICHHUS.

8. PeakTop mmeasbHOTO CMEIIECHUS TEPHOANIECKOTO ICHCTBHS, ypaBHEHHE MaTepHATILHOTO Oa-
JaHca ¥ pacy€Thl Ha €r0 OCHOBE.

9. TIpoToYHBIN peakTOp HICATHLHOTO CMEIICHHUS B CTAIIHOHAPHOM PEXKUME: YpaBHEHUE MAaTEPH-
JIBHOTO OajlaHCca U pacuéThl Ha €r0 OCHOBE.

10. I'paduueckas HHTEpIIPETAIS YUCICHHBIX METOAOB OIPEISIICHNS KOHIICHTPAIINN peareHTa Ha
BBIXO/JI€ M3 MPOTOYHOI'O PEAKTOpa UCATLHOTO CMEILICHHS.

11. MO)IeJ'II) HU30TCPMHUYCCKOI0 p€aKkTOpa UACAIBHOI'O BRITCCHCHUSA I IPOBEACHUA TOMOI'CHHOT'O
nporecca.

12. Ananu3 nomyrieHuH MOJIENN UAEAThbHOTO BEITCCHCHHUS.

13. VYpaBHeHHe MaTepHalbHOTO OajaHca peakTopa UAeaTbHOIO BEITECHEHUS U pacuéThl Ha €ro oc-
HOBE.
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14. CpaBHeHue Mozenei peakTopoB H1€aIbHOTO CMEILIEHHS U U1€AIbHOTO BHITECHEHMS; aHAJIN3 UX
IPUMEHUMOCTH K OTIMCAHHIO MPOLIECCOB B PEAIbHBIX XUMHUYECKUX PEAKTOPaX.

15. CpaBHeHue TexHonornyeckoi 3ppeKTHBHOCTH MPOTOUHBIX PEAKTOPOB UAEATBHOTO CMEIIEHUS
U UJICAJTbHOTO BBITECHEHUSI.

16. Mogenu U30TEpMUYECKUX PEAKTOPOB C HEUACATbHOM CTPYKTYpOH MOTOKA JJIsl IPOBEIEHUS I0-
MOTEHHBIX IPOIIECCOB.

17. Ananu3 npu4MH OTKJIOHEHUH OT UeaabHON CTPYKTYphI IOTOKA B PEAJIbHBIX IPOTOYHBIX PEaK-
Topax. CriocoObl yuéTa 3THX OTKJIOHEHHH B MOJIEIISX PEAKTOPOB C HEUACATBHOMN CTPYKTYpOi
HOTOKA.

18. TlonsiTHe 0 mapaMeTpe MOICTH.

19. Sluyeeunast Mosenb (Kackaja peakTOPOB UJI€AILHOTO CMEIIEHHs). AHAIN3 JOMYIIEHUH sueeuyHon
MOJIENIH, CTPYKTypa MOJIEIIH.

20. Metoab! pacuéTa Ha OCHOBE SYEEUHON MOJEIH.

21. Opnonapamerpuueckas 1udy3noHHAs MOAEITH MPOTOYHOTO PeaKTOpa. AHAIN3 JOMYIICHUN
TG dy3MOHHON MoenH. Y paBHEHHE MaTepHalIbHOIO OajgaHca: aHaau3 FPAHUYHbIX YCIOBUH,
g dy3noHnbIil kputepuii [leke.

22. PacnpeneneHue BpeMeHU NpeObIBaHUS B PEAKTOpaxX HEMPEPbIBHOIO IEHCTBHSL.

23. DyHKIUA pacnpeneicHus BpeMEeHU TPEObIBAHMSL.

24. DkcrnepuMeHTallbHOE U3yyeHue QyHKUUN pacupeeseHus BpeMEeHU NpeObIBaHUS U1 PEaKTO-
POB, ONKCBHIBAEMBIX MOJICTSIMH UCATHHOTO CMEIICHHUS, HICAIbHOTO BEITECHEHHS, TYCCUHON U
b y3nOHHOH.

25. Yuér TeronepeHoca B XMMHUECKUX PEAKTOPaX.

26. Knaccudukanus pe:xxuMoB pabOThl XUMHUYECKHX PEAKTOPOB.

27. YpaBHEHHE TEIUIOBOTrO OajaHca.

4-if cemecTp

JEKIAN

Tema 1. OcHOBHbIE NPUHIUNBI OPTAHU3ANUN MAJIOOTXOIHBIX TEXHOJOTHYECKHX
npoueccoB. TexHoIornueckuii mpouecc. Anmnaparypaoe opopmiienue. Crlpb€, MaTepHallbl,
sHEepropecypchl. ['0ToBas MpoyKIIHs, BKIIOYas MOOOYHYIO U TOMYTHO 00pa3yroIIyOCs.
Opranuzainus Ipou3BoJICTBa (2 yaca).

Tema 2. TexHoJIOTHS CBSI3AHHOTO a30TA.

[Tonyyenue a30TOBOAOPOIHOM cMecCH Uil CUHTe3a aMmMuaka. CuHTe3 ammuaka (2 Jaca).

OuncTka KOHBEPTUPOBAHHOI'O ra3a OT KUCIOPOACOEpKAIIUX puMeceil. XeMocopOIIMoHHas
OYMCTKA Ta3a OT JUOKCHA yrieposa (2 gaca).

TexHonornueckass cxema IOJy4€HHUS KOHBEPTHUPOBAHHOTO rasa JUid CHHTE3a aMMMaKa.
Oxpana okpyxatomeit cpensl. [Ipuémbl sneprocoepexenus (2 yaca).

Cunre3 amMuaka. XUMU3M Mpoiiecca. TexHonoruueckas cxema (2 yaca).

Tema 3. TexHonoruss a30THOM KHCJI0THI. TexXHOJIOTrHYEeCKHEe 0COOCHHOCTH MPOU3BOJICTBA
c1aboif a30THON KUCIIOTHI HA COBPEMEHHBIX KPYITHOTOHHAXKHBIX arperaTax. TeXHOJorn4ecKas cxema
MPOU3BOJICTBA a30THOM KHUCIOTHL. [Ipon3BoscTBO a30THOM KHCIOTH o cxemMe AK-72. Okucnenue
OKCHJIa a30Ta B MPOM3BOJCTBE a30THON KHUCIOTHL. AOCOpOIMs MUOKCHIA a30Ta. MajaooTXxomHas
TEXHOJIOTHUSI TPOM3BOJICTBA KOHIICHTPUPOBAHHOW a30THOM KuciaoThl. Kartanutuyeckass ouducTka
OTXOJSIIIIMX HUTPO3HBIX Ta30B (2 vaca).

Tema 4. TexHos10rusi CEPHOI KMCJIOTHI.
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OO6xuUT cepocoiepKallero ChIpbs B IPOU3BOJCTBE CEPHOM KUCIOTHI. OKUCIIEHNE AUOKCH A
CEpbI B MPOU3BOJICTBE CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM. TexHonornueckas cxema
MIPOM3BOJICTBA CEPHOM KUCIOTHI (2 vaca).

[TyTu coBepICHCTBOBaHMS TEXHUKU M TEXHOJIOTUH ITPOU3BOACTBA CEPHOI KUCIOTHI. OGXKUT
CBIpbs U anmaparypHoe opopmierne. OKUCIeHHE JUOKCUAA CEPhl B IPOU3BOJICTBE CEPHOM
KHCIIOTHI KOHTAKTHBIM criocobom. Crioco6 IKIA. TlpuMeHeHre HeCTallMOHAPHOTO KaTalu3a.
Oxpana oKpy>karouiei cpesibl B IpOU3BOACTBE CEPHOU KUCIIOTHI (2 yaca).

Tema 5. TexHO10THSI MUHEPAJBHBIX Y100peHMIA.

Knaccudukanus MuHepanbHbIX ynoOpenuit. [Ipon3BoaCcTBO aMMUaYHON ceTuTphl (2 Jaca).

[TpousBoacTBO Kapbamuaa (2 yaca).

[IpousBoncTBO (hocdhopHoit kucaotel. OcHOBHI mporecca. OG0CHOBaHNE TEXHOIOTHYECKOTO

pexxuma. CriocoObl yrpaBiieHHs mpoiueccoM. TexHomormdeckas cxema noiydeHuss DDPK

JTUTHAPATHBIM METOJIOM (2 yaca).

[TpomsBoncTBo Pochopubix ynodpenuii. [lonydenne npocroro cynepdocdara. [lomydenne

nBoitHOTO cyrnepdocdara. (2 gaca).

Tema 6. Hep1b 1 HepTenpoaykTsl

OcHoBHble cBeneHns. OCHOBHBIE CBEICHUS O HEPTH. YTIIEBOJAOPObI B COCTaBe HE(YTU U
HedTenpoaykToB. OOLIMe cBeIeH!s O METO/IaX YBEIMUEHHUs OKTAaHOBOIO 4yrcia OeH3uHa (2 yaca).

[TepepaboTka He(TH ¢ MOMOIIBIO TEPEroHKU U pekTudukanyu. [lepBuunas neperonka
HeTH. ATMOC(EepHO-BaKyyMHas yCTaHOBKa (2 yaca).

OCHOBHBIE XUMHUYECKHE METOJIBI TIEPEepadOTKN HePTEepoAyKTOB. Katanutnyeckuii KpeKHHT.
Karanutuueckuii pugopmuHr (2 yaca).

Tema 7. CunTe3 MeTanoa. CTUMYIMPOBAHUE COKPAILIEHUS BHIOPOCOB MAPHUKOBBIX Ta30B.
TexHomornueckue mpoIecchl, cokpararomiue Beiopoc CO2 B 6uochepy. [IponsBoacTtBo meTaHoa.
DU3UKO-XMMUYIECKHE OCHOBBHI Mporiecca. TexHomornueckas cxema mponu3BoICTBa MeTaHoa (2
qaca).

Tema 8. [lepepadoTka TBépaOro Tomiusa. Koxkcopanue. I'azuduxanus (2 gaca).

Tema 9. DnekTpoxuMHYeCKHEe NPOU3BOACTBA (IOJIy4YeHHE XJI0PAa U THAPOKCHIA
HaTpu#) (2 yaca).

IIpome:xxyTouyHast arTecTanus (3K3aMeH)

1. OcHoBHBIE CTa MK TPOU3BOICTBA CEPHOM KUCIIOTHI.

2. OnTHMaJIbHBIN TeMIEpaTYPHBIH PEKUM MPOBEICHNUS XUMHYECKON PEaKIIUU OKUCIICHUS JTU-
okcuJia cepbl. PekoMeHaum mo BeIOOPY TEMIEPATYPHOTO peskuMa JUIst 00paTUMBIX 3K30-
TEPMUYECKUX PEAKIIUN.

3. TloctpoeHue TMHUN ONTUMATIBHBIX TEMIIEPATYpP AJIS MPOBEACHHS 0OPATUMBIX SK30TEpMUYE-
CKHMX PEaKIIHM.

4. Amnanu3 crnoco0oB NPUOIMKEHHS K IMHUN ONTUMAIbHBIX TEMIIEpaTyp U UX pean3alus.

I'eTeporeHHble HEKATAIUTUYECKHUE MPOLECCHI B CUCTEME «T'a3 — TBEPAOE BEIIECTBOY, HAIPH-

Mep HpHU 00XKUTE CEPHOTO KOTUYeIaHa MPH MPOU3BOICTBE CEPHOIM KUCIOTHI.

6. MHOTOCTaJIMIHHOCTH FeTEPOTCHHBIX MTPOIIECCOB.

7. CrocoObl yBeIUYEHUSI CKOPOCTH XUMHUYECKUX PEAKITHA.

8. OreHka aKTHBHOCTH KaTaJU3aTopA.

9. CmocoObl OYMCTKH Ta3a OT JUOKCHA YIIIepO/a.

10. OuncTKu raza oT OKCHJIOB a30Ta.

o



11.

12.

13.
14.
15.
16.

17.

18.

19.

20.

21.
22.

23.
24,
25.
26.
217.
28.
29.

14

MaremaTtnueckast MO/IE€ b KaTaJIUTUYECKOIO pEaKTOpa: CTPYKTYpa YpaBHEHH, METO/IbI pe-
LICHHUS.

OCHOBHBIE THIIBI PEAKTOPOB JJIs IPOBEJCHUS I'€TEPOr€HHBIX MPOLIECCOB B CUCTEME «T'a3 —
TBEPIOE BEILIECTBOY.

I'ereporenHo-kaTanutuueckue mpoueccol. [Ipupona karanusza. OCHOBHbIE BU/IbI KaTaiu3a.
OCHOBHBIE THUIIBI PEAKTOPOB Il FETEPOr€HHO-KaTAIUTHYECKUX IIPOLIECCOB.

OCHOBHBIE IPUHIMIIBI OPraHU3aLNUU MAJIOOTXOIHBIX TEXHOJIOTHYECKUX ITPOLIECCOB.
TexHonorus cBsi3aHHOTrO a30Ta. OTAENbHbBIE CTaUU Npoliecca cuHTe3a ammuaka. dusuko-
XMMHUYECKHE OCOOEHHOCTH U anmnapaTypHoe opopMIIEHHE.

Cunre3 Meranosa. OtaenbHble cTaguu nporecca. PU3NKO-XUMUUYECKHUE OCOOCHHOCTH U all-
napaTypHoe o(opMIIEHHE.

TexHonorus a30THOM KUca0Thl. OTaeNbHbIE cTaguu nporecca. DU3NKO-XUMUYECKUE OCO-
OEHHOCTH U anmnapaTypHoe oopMIICHHE.

TexHonorust MUHepalibHbIX yoOpenuil. [IpousBoactBo ammuayHoi cenutpsl. [Tponssoa-
CTBO KapOamua.

[TpousBoncTBO hochoproit kucaoTel. OOOCHOBaAHHE TEXHOIOTHUECKOTO pexnuma. CriocoOb!
yIpaBiieHus npoueccoM. TexHonorndeckas cxema nonydeHuss DOK quruapaTHeIM MeTo-
JIOM.

[Toryuenue npoctoro cynepdocdarta. [lonydenue aBoiinoro cynepdocdara.

Hedts u HedTenpoaykTel. OcHoBHBIE cBeieHNs. OCHOBHBIEC CBEACHUS 0 HEPTH. YTIEBOAO-
pozbl B coctaBe HeTH U HedrenpoaykToB. OOLIME CBEIEHUS O METO/1aX YBEJINYECHUS OKTa-
HOBOTI'O 4ucCJia OEH3MHA.

[TepepaboTka HEPTH C TOMOLIBIO IEPETOHKU U PEKTUDHUKALHH.

[lepBuuHas neperoHka HeQTH.

Cxema aTMOC(hepHO-BaKyyMHOW YCTaHOBKH.

OcHOBHbBIE XUMUYECKHE METOBI IEpepadOTKU HEPTEMPOTYKTOB.

Kartanutnueckuit KpeKHHT.

Karanutnueckuii pupOpMHHT.

Pa3znuynble mpuMepsl pacyéTa MPOMBIIIIIEHHBIX MPOLIECCOB C IPUMEHEHUEM TEOPUU PEAKTO-
POB, 0COOEHHOCTEN KMHETUKHU ITPOLIECCOB.

3.4 TemaTnka NpakTHYeCKUX (CeMHHAPCKHX) H JIa0OPATOPHBIX 3aHITHI

3.4.1. IlpakTHyecKue 3aHATUS

Ha MPAKTUYCCKUX 3aHATUAX IO AUCHUITIIMHE OCYHICCTBIACTCA pCHICHUC 3aaa4 110

KOHKPETHOW TEMAaTHKe.

3-ii cemecTp

1. BBenenue. XuMuueckast TeXHOIOrUs Kak Hayka. [Ipunimunst coznanus XTC.

Cpr’I(TypHBIC, MNPUHOUIIAAIBHBIC U TECXHOJOTHICCKUC CXCMBIL.

2. KpI/ITepI/II/I B(I)(I)CKTI/IBHOCTI/I TCXHOJIOTUYCCKUX MMPOUCCCOB. TexHomoruueckue KpUTCpUn

3(1)(I)CKTI/IBHOCTI/IZ CTCIICHB IIPCBPAICHNU, BBIXOA IIPOAYKTA, CEJICKTUBHOCTL, IPOU3BOAUTCIBHOCTD,

HNHTECHCUBHOCTD.

3. XuMu4eckuil nmpoiiecc Ha MOJIEKYJISIPHOM YPOBHE: UCIOJIb30BaHNEe (PU3UKO-XUMHUECKUX

3aKOHOMEpHOCTeW. PaBHOBeCHME XMMHUUECKUX PEAKIMi, pacu€T paBHOBECHOW CTENEHU
npeBpaiienus. BoipakeHne KOHCTaHT paBHOBECHUS Yepe3 Pa3IMUHbIC SANHUIIBI H3MEPEHHUS

KOHIIEHTpalUM.



15

4. XuMU4eCKui Mpolecc Ha MOJIEKYJISIPHOM YPOBHE: HCIOJIb30BAHNE KNHETUYECKHUX
3aKOHOMEpHOCTEN. Pacuér ckopocTeln XuMru4ecKux peakiuid. CKOpOCTh CIOKHBIX XUMHUYECKUX
peaklMii: 3aBUCUMOCTb UX OT KOHLIEHTPALMI B3aUMOJECHCTBYIOLIMX BEIIECTB U OT TEMIIEPATypPHI.

5. X¥MMHU4YECKUH IIpoLecc Ha MakpoypoBHe. Ilepuoanueckuil peakTop UiaeajlbHOro
CMEILIEHUS U HENPEPBIBHBIN PEAKTOP UICAIBHOIO CMELIEHUS B U30TEPMUYECKUX YCIOBUX.

6. Monienu U30TepMHUECKUX peakTopoB. Perienne 3a1a4 Ha peakTop U1eanbHOI0
CMEIIEHHUS: IEPUOJUUECKOI0 AEMUCTBHSI U TPOTOUHBIN PEAKTOP UAEAIbHOTO CMEIIEHHUS B
CTAallMOHAPHOM PEXHUME.

7. I'padmyeckas HHTEpIpETALUs YUCICHHBIX METOI0B ONpEeNieHUs] KOHIICHTPAIIUU
peareHTa Ha BbIXOJI€ U3 IPOTOYHOI'O PEAKTOpa UI€aJbHOIO cMenleHus. Pemenue 3a1ay Ha peakTop
UJIeaNbHOr0 BBITECHEHUS. Perienne 3aa4 Ha CpaBHEHHE PEaKTOPOB UIEAJIbHOIO CMELIEHUS U
U/ICTBHOTO BHITECHEHUS 110 BPEMEHH NPEOBIBAHMS U BBIXOTY IPOIYKTA.

8. PeakTophl ¢ HeHIeanpHOM CTPYKTYpOii moToka. Kackaa peakTopoB HUAeaIbHOTO
cmemenus. CpaBHenue peakropos: PUC-H, PUB u K-PUC-H.

9. Slueeunas Mozienb. YpaBHEHHUE TEIJIOBOrO OajlaHCa HEMPEPBHIBHOTO PEAKTOPA UICAIBHOTO
CMEIIIeHHUs TP paboTe ero B pa3INYHbIX TEIUIOBBIX PEKUMAX.

4-i1 cemecTp

1. MaTepuanbHblii OaaHC mpoliecca.

2. Pacuy€t KOHTaKTHOTO anmapaTa JiIsl OKHUCIECHUS TUOKCUA CePhbl — ONTUMHU3ALUS
reTeporeHHO-KaTaIuTHYECKOTro Mpolecca o0 CKOPOCTH Mpoliecca.

3. Koaddunument yckopenus maccoonepeauu rerepodasHoro npouecca npu HaIMIuu
XUMHUYECKON peaKIuH.

4. Pacuét nporecca xeMocopO1uu — abcopOLnu ¢ XUMUYECKON peakuei.

5. Pacuér XuMHuuecKoro mporiecca B Tpyo4aToM peakTope (IeruapoXIOpupOBaHUe
JTUXJIOpITaHA).

6. [TyTu coBepiiieHCTBOBaHUSI TEXHOJIOTUHU JIJISi CHUKEHUSI BHIOPOCOB OKCUIOB a30Ta. Pacuér
OKHCITUTENIS] B CXeME CHHTE3a a30THOM KHCIIOTHI.

7. CHM>XeHHue BHIOPOCOB OKCUAOB a30Ta. Pacyér KaTalluTHUECKOro peakTopa A OUYUCTKU
OTXOJIAIIUX HUTPO3HBIX I'a30B.

8. TexHonornyeckue NpUEMBbI CHUKEHHS T€HEPALMU TYMaHa CEpHON KUCIOTHI B OTKPBITHIX
cxemax.

9. OcobenHocTy pacuéTra CymMIbHOM OaniHu u abcopOepa Jisl TPHOKCHIA CEPBI.

10. Konepcust CO nipu TOATOTOBKE a30TOBOJIOPOTHOM CMECH ISl CHHTE3a aMMHaKa.

11. CuHTe3 XJI0pUCTOro BOAOPOAA.

12. IIpon3BOACTBO aMMHaKa.

13. TIpouzBoacTBo hocHOpHO KHCIOTHI.

14. TIpouzBoactBo hochopHBIX yIOOPESHHIA.

15. KonBepcus meTana.

16. Cunre3 Oyranuena u3 Oyrasa.

17. MeTaHoBbIH IpoLecc.

18. IIpou3BoaCcTBO Kapbammua.
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3.4.2. JlabopaTopHbIe 3aHATHS
He npenycMmotpensl
3.5 TemaTnka KypcoBBIX MPOEKTOB (KYPCOBBIX padoT)

Kypcosoii npoekTt

KypcoBoli IpOEKT MOCBSIIEH aHAIU3y TEXHOJIOTMYECKON CXEMBbl U anapaTypHO-TEXHO-
JIOrU4ecKoro o(opmiieHUs] KOHKPETHOTO XMMHYECKOTO IMPOU3BOJICTBA WM OTIEIBHOIO Yy3l1a 3TOMN
cxeMbl. OCHOBHASI 11EJTb — OTPE/IeNIeHIE KOHKPETHBIX Ta0apuTHBIX (Pacu€THBIX) pa3MepOB OCHOBHOTO 000-
PYZIOBaHUS, IPUMEHSEMOT0 Ha KOHKPETHOM TEXHOIOTMYECKOH CTaIi XMMUKO-TEXHOJIOTMYECKOr0 IMTPOU3-
BojicTBa. KypcoBoil poeKT BKIIOYaeT B ce0s ONMCaHWE KOHKPETHOTO XMMHUKO-TEXHOJIOTMYECKOro Ipo-
1iecca, TEXHOJIOTHYECKYIO CXEMY MTPOU3BOJICTBA (MM OTIEIBHOM CTa[il1), CXeMy KOHKPETHOTO 000py/I0-
BaHMS JUIs pacu€Ta, pacuéT 3TOro KOHKPETHOTO ammapara, 3CKu3 (4epTé&x OOIIero BUa) 3TOr0 KOHKpET-
HOT'O arapara ¢ yKa3aHueM OCHOBHBIX Pa3MepOB.

Ilpumepnutit nepeuens mem Kypcosvlx NpOeKnos:
1. IIpou3BOACTBO CEpHOM KUCIIOTHI KOHTAKTHBIM CIIOCOOOM:

1) nonyuerne SO2 ripu 00KKTe KOTYEIaHa H/WUITH TIPU TOPSHUH CEPBI:

a) pacuér neuyn 00XKHUra KOoJl4e/1aHa;
b) pacuér koTIa-yTHIM3aTOpa;

2) pacy€T KOHTAKTHOTO arapaTa Ha CTaIi1 KaTATUTHYECKOTO OKHMCIICHHS TMOKCHIA CEPhI;

3) pacuér CyIIMIBLHOM OallHH;

4) pacuér abcopbOepa st nornoreHus SOa.
2. OKHCIIeHHEe OKCH/Ia a30Ta B IPOM3BOICTBE A30THOM KUCIIOTHI.
3. KonBepcust npupoIHOTO Ta3a MpH MOJTyYEeHUH TEXHOJIOTUYECKUX I'a30B JJIsl CHHTE3a aMMHaKa.
4. KonBepcus okcuaa yriepoja B polecce MOTy4eHUs TEXHOJIOTHYECKUX T'a30B Il TPOU3BOCTBA
amMMHaKa.
5. CuHTe3 ammuaxa.
6. CHUHTE3 XJIOpPUCTOTO BOIOPOJA.
7. AGcopOIust XJIOPUCTOTO BOAOPO/IA.
8. CuHTE3 MeTaHoa.
9. ermnpoxmnopupoBanue J[X03.
10. ITpou3zBoacTBo (hochopHOM KUCTOTHI.
11. OuncTka NpOMBIIUIEHHBIX TA30B METAHOJIOM.
12. OuucTka NpOMBIIUIEHHBIX (IBIMOBBIX ) FA30B paCTBOPaMH MOHOSTaHOJIAMUHA.
13. Perenepanus pacTBOpa MOHO3TAHOJIAMHHA ITPH OYHCTKE Ta30B OT AUOKCHA YIIIEpOo/a.
14. Pacuét peakTopa KaTaTUTUIECKOM OUMCTKU XBOCTOBBIX HUTPO3HBIX Ta30B B MPOU3BOJICTBE a30T-
HOU KUCJIOTBI.
15. MeraHOBBIHN NpOLIECC BOCCTAHOBIICHUS CEPBI U3 OTXOALINX CEPOCOAECPHKAIINX Ira30B.
16. Pacuér n1onmycTUMOro coctaBa CTOYHBIX BO/I.
17. OuncTKa CTOYHBIX BOJ M3BECTKOBBLIM CIIOCOOOM.
18. OnpecHenne MOPCKOM BOJBI.
19. OuncTka CTOYHBIX BOJI TAIbBAHUYECKHUX MIPOU3BOJICTB METOJIOM BBIMTAPUBAHUSI.
20. TTpousBoacTBO hochOpHBIX YAIOOPEHUH.

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecreYeHne
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4.1 Hopmatusnbie 1oKyMeHTbI 1 'OCTb1

1. O npoMsbIUICHHON 0€30MaCHOCTH OMACHBIX MPOU3BOACTBEHHBIX 00BhEKTOB". DemepanbHbIi
3akoH oT 21.07.1997 r. Ne 116-@3.

006 oxpane okpyxatome cpeapl. Peaepanbublii 3akoH oT 10.1.2002 N 7-D3.

2. Tlonoxenue o denepanbHOil Ciiyk0€ MO IKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY U aTOMHOMY
Hag3opy. [locranosnenue I[IpaButensctBa Poccuiickoit denepanuu ot 30.07.04 Ne 401 ¢ uzme-
HeHusmH Ha 29.05.2006 r.

3. [IpaBuna npoBeneHus SKCHepTH3bI MpombilieHHOH Oe3omacHoctu (116 03-246-98), ¢ M3me-
neareM Ne 1 [TTBU 03-490(246)-02]. ITocranosaenus I'ocroprexuaazopa Poccuu ot 06.11.98 Ne
64, or 01.08.02 1. Ne 48 (3apeructpupoBanbl Muntocrom Poccum 08.12.98 r., per. No 1656;
23.08.02 r., per. Ne 3720).

4. CanlluH 2.1.3684-21 "CanutapHO-31HIEMHOIOTHUSCKHAE TPSOOBAHHMS K COACPKAHHUIO
TEPPUTOPUI TOPOACKUX U CEIbCKUX MOCETIEHH, K BOJHBIM 00BEKTaM, MUTHEBON BOJIE U
MMUTHEBOMY BOJIOCHAOKEHUIO, aTMOC(HEPHOMY BO3JIYXY, IOYBAM, KUJIBIM TIOMEIICHHSIM,
9KCILTyaTalluu MPOU3BOACTBEHHBIX, OOIIECTBEHHBIX MTOMEIICHHU, OPraHU3alMH U TPOBECHUIO
CaHUTAPHO-IIPOTUBOAIHNAEMUYECKUX (IPODYUIAKTUIECKUX ) MEPOTIPUATUI" !

URL.: https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf

5. T'OCT P 52104-2003 Pecypcocbepexxenue. TepMUHBI U ONIPEACTICHUS.

6. TOCT P 51105-97 TomuuBa niist ABUTaTENe BHyTpEHHEro cropanus. HearunupoBaHHbIi
OEH3UH.

7. TOCT 32513-2013 TomnuBa MoTOpHBIe. BeH3MH HEITUIUPOBAHHBIN.

4.2  OcHoBHasi IuTEpaTypa

1. KyrenoB A.M., bonaapesa T.U., bepenrapren M.I'. O6mas Xxumudeckasi TEXHOJIOTHS:
VYuebOnuk s By3oB. —M.: UKI] «Akanemkuuray, 2003-2021. — 528 c.

2. Urnarenkos, B.1. O0mas xuMuueckasi TEXHOJIOTHS: IPUMEPBI, 3a/1auu: yueOHOe T0CoOue s
By30B / B.W. Urnarenkos. — 2-e uza. — M.: 3xa-Bo Opaiit, 2022. — 195 c. Tekcr: anexkTpoHHbIH //
O6pasoBarenbHas wiathopma «tOpaiit» — URL: https://urait.ru/book/obschaya-himicheskaya-
tehnologiya-teoriya-primery-zadachi-489904

3. OGmras xumudeckas TexHosorus. U.1. XuMuueckue mporeccsl U peakTopsl: yueOHoe mocodune
|— Tomck: Tomckuii monmuTexundeckuii yausepcuret, 2019. — 187 ¢. — TekcT: 2IeKTpOHHBIH //
DnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS: [caiiT]. —

URL: https://www.iprbookshop.ru/96108.html (nara o6pamienus: 21.08.2023). — Pexum nocrymna:
JUISl aBTOPH3. TOJIb30BaTEIIEH.

4. 3akreitm A.1O. O6mias xumudeckasi TexHoJiorusi. BBezeHue B MoieTupoBaHrue XUMHUKO-
TEXHOJIOTHYECKHX TpoIleccoB: yueOHoe mocooue / 3akreiim A.FO. — M.: Jloroc, 2014. — 304 ¢c. —
ISBN 978-5-98704-497-1. — TeKcT: 21eKTpOHHBIN // DnekTpoHHO-0nOmoTeyHas cucrema [PR
BOOKS: [caiiT]. — URL: https://www.iprbookshop.ru/66419.html (nara ob6pamienus: 21.08.2023).
— PesxxuM mocTyna: st aBTOpH3. TMOJIb30BaTENEH.

4.3 JlonmoJaHMTeJbLHAS JUTEpPaTypa

1. Iuxynun FO.I'. Pacu€Thl XUMHKO-TEXHOJIOTHYECKUX MporieccoB: Yuebnoe nmocodue / FO.I'.
[Tuxynun, b.b. Epemees. — M.: MI'YUO, 2006. — 128 c.


https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf
https://docs.cntd.ru/document/1200032451
https://urait.ru/book/obschaya-himicheskaya-tehnologiya-teoriya-primery-zadachi-489904
https://urait.ru/book/obschaya-himicheskaya-tehnologiya-teoriya-primery-zadachi-489904
https://www.iprbookshop.ru/96108.html
https://www.iprbookshop.ru/66419.html
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2. XuMuvecKas TEXHOJIOTUSI U OCHOBBI IPOMBIIUICHHOW 3K0JI0ruu: JIabopaTopHBIN NMPAKTHKYM /
[Tox pen. T.W. bougapesoii, FO.I'. [Tukynuna. — 4-e uza. ucnp. u gom. — M.: MI'VUD, 2006. — 188
c. ISBN 5-9513-0099-1.

3. Bepenrapren, M.I'. O0Omas xuMu4yeckast TEXHOJIOTHS [ DJIEKTPOHHBIN pecypc]: yueoHuk / M.I'.
bepenrapren, 0.I". [Iuxynun. — DnexTpoH. naH. u nporp. — Kpacnonap: M3ngarenscTBo
«Hoamus» (UIT Ka6anos B.B.), 2021. — 1 si1. ont. guck (CD-ROM). ISBN 978-5-00179-064-8,
rocpeructpanust Ne 0322101438 (13.05.2021 r.) — ax3eMIuisp Ha Kadeape.

4. IMuxynus, FO.I'. TexHonornyeckue mporecchl ¥ MPOU3BOACTBA. XUMHUYECKASI TPOMBIILICHHOCTh
[DnexTponHsIii pecypc]: yaeonuk / FO.I'. [Tukynun. — DnekTpoH. naH. u nporp. — KpacHonap:
WznarensctBo «Hoanus» (U1 Kabanosa F0.11.), 2020. — 1 s1. onrt. guck (CD-ROM). ISBN 978-
5-907222-72-4, rocpeructpanus Ne 0322001096 (maii 2020 1.) — sx3eMIUsIp Ha Kadeape.

5. Iuxymun, FO.I". Pecypco- u sHeprocoepexenue [ neKTpoHHsIid pecypc]: yuebnuk / FO.I.
[MukynuH. — DnekTpoH. AaH. u nporp. — Kpacuomap: U3natensctBo «Hosarus» (UI1 Kabanos
B.b.), 2022. — 1 an. ont. auck (CD-ROM). ISBN 978-5-00179-191-1, rocpeructparus Ne
0322201911 (25.05.2022 r.) — 3x3eMIuIsIp Ha Kadeape.

5. BaspmuH A.B. Pacué€rbl XMMHKO-TEXHOJIOTMUECKHUX IIPOLECCOB: TEOPUS U IPAKTUKA
[DnexTpoHHbIi pecypc]: Yuebnoe nocobue / A.B. Bsazpmun, FO.I'. [Tukynun. — M.: MUPDA-PTY,
2019. — 1 anekrpon. onT. auck (CD-ROM) — sx3emiuisip Ha kadeape.

6. Cmupnos H.H., Bomxunckuit A.1., IlnecoBckux B.A. XuMuueckue peakTopsl B IpuMepax u
3agavax. C-116.: Xumus, 1994. — sx3emiutsip Ha kadenpe.

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl

1. O6mas xuMHIecKast TEXHOJIOTHS:
https://online.mospolytech.ru/course/view.php?id=10639

2. O6ma;1 XUMHUYecKkasa TexHoaorus. Yacte 2:
https://online.mospolytech.ru/course/view.php?id=11471

4.5 JlnueH3uOHHOE ¥ CBOOOJHO PaCPOCTPaHsieMoe IPOrpaMMHOe o0ecrieyeHue
He npenycmotpeHo.

4.6 CoBpemenHble npodeccuoHAIbHbIe 0a3bl JAHHBIX U HHGOPMAIMOHHBIE
CIIPABOYHbIE CUCTEMbI

1. KoncynwranT [lnroc URL: https://www.consultant.ru/
2. Unpopmarmonnas cets «Texakcnept»: URL: https://cntd.ru/

5. MarepuajbHO-TEXHUYECKOE 00ecreyeHue

[IpoBeneHue NEKIUI OCYIIECTBIISCTCS B OOIICYHUBEPCUTETCKUX ayTUTOPUSX, I/I€ MOXKHO
IPEIyCMOTPETh JEMOHCTpALMI0 (DUIBMOB, BHJEOCIKETOB, IpE3CHTALUH, B TOM YHUCIE
OCHAIEHHBIMU UHTEPAKTUBHBIMU JI0CKaMU.


https://online.mospolytech.ru/course/view.php?id=10639
https://online.mospolytech.ru/course/view.php?id=11471
https://www.consultant.ru/
https://cntd.ru/
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HpaKTI/I‘leCKI/Ie 3aHATUA C IPUMCHCHHEM MYHBTHMeﬂHﬁHBIX CpCaACTB IPOBOAATCA B
ayauTopuu, NnmpeuMymCcCTBCHHO OCHaH_[éHHBIMI/I HHTCPAKTUBHBIMU OOCKAaMMH. OCHaH_[eHa CTOJIaMH,
CTYJIbAMU, HOCKOﬁ, MOJKET OBITH OCHaIICHa IIPOCKTOPOM, SKPaHOM.

6. MeToanuyeckue pekoMeH aluu

6.1 Meroanyeckue peKOMeHAAIUM IS PeNnoAaBaTeis M0 OPraHnu3auuu
00y4eHus

OcHOBHBIM TpeOOBaHUEM K IIPETIOTABAHUIO JUCIUILTUHBI SIBISICTCS TBOPUECKHI, IPOOIEMHO-
JTUAJIOTOBBIM TOJXOJ], MO3BOJSIONUINI MOBBICUTH HMHTEPEC CTYIEHTOB K COAEPKAHUIO y4eOHOro
Marepuaia.

OcHoBHast hopMa M3y4YCHUS U 3aKPEIUICHUS 3HAHWH IO ITOH TUCHUIUIMHE — JICKIIMOHHAS,
naboparopHas u npaktuyeckas. [IpemogaBaTens I0DKEH MOCIEAOBATEIbHO H3IO0XKUTH CTYIACHTAM
pAn JIEKUMM, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOYMTh BHUMAHME HA KIIOYEBBIX MOMEHTAX
KOHKPETHOI'O TEOPETHYECKOI0 MaTepuaja, a TaKke OpraHu30BaTh IMPOBEICHUE MPAKTUYECKHUX
3aHSATHA TakuM 00pa3oM, dYTOOBI AaKTUBU3UPOBATH TBOPYECKOE MBIINUICHHE CTYJCHTOB,
CTUMYJIHPOBATh CaMOCTOSTENIbHOE M3BJICUECHUE UM HEOOXOAUMON HWH(MOpMAlMU W3 PA3TUUYHBIX
WCTOYHUKOB, CpPaBHHUTEJIbHBIA aHAJIUW3 METOJOB pEIICHHH, COMNOCTABIEHUE IMOJYyYECHHBIX
pe3ynbTaToB, (POPMYIUPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJISOB Ha MHOTHE CIOpHBIE
po0OJIEMBI.

OcHOBY y4eOHBIX 3aHATHI MO MUCHUILUIMHE COCTaBISAIOT JIEKIMHU. B mporecce oOyueHus
CTYJICHTOB HMCIOJIb3YIOTCSl Pa3IMYHbIe BUJIbI YU€OHBIX 3aHATUN (QyJUTOPHBIX M BHEAYIUTOPHBIX ):
JIEKIIMH, TPAKTUYECKUE 3aHATHUS, KOHCYIbTallMU U T.A. Ha mepBOM 3aHATHM MO JaHHON yueOHOU
JTUCIUTIIINHE HEOOXO0IUMO 03HAKOMHTH CTYJIEHTOB C TIOPSJIKOM €€ U3y4eHHUs, PACKPBITH MECTO U POJIh
JTUCIUIIMHBI B CUCTEME HayK, €€ MPaKTUYeCKoe 3HaueHHue, JOBECTH A0 CTYIEHTOB TpeOOBaHUSA
Kadeapbl, OTBETUTH HAa BOIIPOCHI.

[Ipu MOATrOTOBKE K JIGKIMOHHBIM 3aHATUSM IO JUCIUIUIMHE HEOOXOIUMO MPOAyMaTh IUIaH
YX MPOBEACHUSA, COICPKAHNE BCTYNUTEIbHOM, OCHOBHOM M 3aKJIFOYUTEILHON YaCTH KaXKI0M JICKIIUH,
O3HAKOMUTBHCS C HOBHHKAMH Y4eOHOM ¥ METOJIWYECKOW JIUTEepaTyphbl, MNyOIUKalUIMU
MEPUOJNYECKON MMEeYaTH IO TEeME JIEKUMOHHOTO 3aHATHS, ONPENEIUTh CPEACTBA MaTepUAIbHO-
TEXHUUYECKOTO 00ecreveHus JEKIIMOHHOTO 3aHATUS U MOPSIOK WX MCIOIb30BaHHUS B XOJE UTEHUS
JIEKMHU. Y TOYHUTH IUIAH MPOBEACHUS MPAKTUYECKOr0 3aHATHS M0 TEME JICKIIHH.

B xozxe NeKIMOHHOTO 3aHATHS TPEenoaaBareib JOHKEH Ha3BaTh TeMy, yueOHbIE BOMPOCHI,
O03HAKOMHTH CTYJICHTOB C IEPEYHEM OCHOBHOM U JIOMOJHUTEIBHOM JIUTEPATYPHI MO TEME 3AHATHUA.

Bo BcTynutensHOM yacTu JeKIUKM 000CHOBATH MECTO U POJb M3ydaeMOil TeMbl B yueOHOU
JTUCIUATIIINHE, PACKPBITH €€ MPaKTUYECKOe 3HAaUeHHE. B mocaeayromumx JeKusx He00X0IUMO YBs3aTh
e€ TeMy c MpeApLAyIIeH, He HapyIlas JOTHKU U3JI0XKEeHHs Y4eOHOro Marepuana. JIeknuwo ciemayeT
HAaYMHATh, TOJHKO YETKO 0003HAYMB €€ XapaKTep, TEMY U KPYT TE€X BOMPOCOB, KOTOPHIE B €€ X0/
OyAyT pacCMOTPEHBI.

B oOcHOBHOW 4YacTW JIEKIIMK CJEAYeT PACKPBITh COJEpKaHHE YYEOHBIX BOIPOCOB,
aKIICHTUPOBATh BHUMAHHUE CTYACHTOB Ha OCHOBHBIX KATETOpUsX, SBICHUSIX U MpoIeccax,
OCOOEHHOCTSIX MX MPOTEKaHUs. PacKphITh CYIITHOCTh M COJEP)KAaHHUE PA3TUYHBIX TOUYEK 3PECHHS U
HAyYHBIX TMOAXOJOB K OOBSICHEHHIO TeX WIM WHBIX SBICHWA U TmpoueccoB. Cremyer
apTyMEHTHPOBAHO OOOCHOBATh COOCTBEHHYIO IMO3WIIMIO MO CHOPHBIM TEOPETUYECKHM BOTPOCAM.
[IpuBoauTh mpuMepsl. 3afaBaTh MO XOAY HM3JIOKEHHUS JEKIMOHHOIO Marepuaiga PUTOPUYECKUE
BOIIPOCHI M CaMOMY JaBaTh Ha HHUX OTBET. JTO CHOCOOCTBYET aKTHBHU3AIMH MBICIUTEIHLHOU
JIEATEIIbHOCTH CTYAEHTOB, IOBBILICHUI0O MX BHUMAHUSA M HMHTEpPECa K MaTepualy JEKLUUH, €€
conepxanuto. [IpermogaBarens MODKEH PYKOBOAWTH PabOTOM CTYIEHTOB MO KOHCTIEKTHPOBAHUIO
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JEKIIMOHHOTO MaTepuaia, NOJYEepKUBaThb HEOOXOAMMOCTb OTPa)KEHUS B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUN U3y4aeMOoil TeMbl, 0CO00 BBIIENSISI KATErOPUHHBIN ammapar.

B 3axmounTensHON 4acTu JIeKIMKU He00X0AUMO chOopMyIupoBaTh OOIIME BBIBOABI IO TEME,
PaCKpBIBAIOIIIE COACPKAHNE BCEX BOIIPOCOB, MIOCTABJICHHBIX B JIEKIUU. OOBSBUTH IUIaH 0YEPETHOTO
IIPAKTUYECKOI0 3aHATHUSA, 1aTh KPATKME PEKOMEHIALIUH I10 IMIOATOTOBKE CTYIEHTOB K IPAKTHYECKOMY
3aHsaTHIO. OTNpenesuTh MECTO M BpPEMSI KOHCYJbTAallMM CTYJEHTaM, MOXEJIABIIUM BBICTYIIUTh Ha
NPAaKTUYECKUX 3aHATHAX C JOKIaJaMH U pedepaTaMu MO aKTyaJbHBIM BOIPOCAaM OOCYXIaeMOH
TEMBI.

Ilenp mpakTHYECKUX 3aHATUH — 00ecledYuTh KOHTPOJIb YCBOEGHHS Y4eOHOro marepuaia
CTYJIEHTaMM, pacIlUpeHHe M YIayOJeHHe 3HAHWM, IOJIyYEHHBIX HMMHU Ha JIEKIMSIX U B XOJe
CaMoCTOsTeNIbHOW pPaboThl. [loBblieHHE >(PPEKTUBHOCTH NPAKTUYECKUX 3aHIATUH JIOCTUIAETCS
MOCPEJCTBOM CO3JIaHUSI TBOPUYECKOW OOCTAaHOBKM, PACIHOJIAralomield CTYJACHTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3IVII0B M CYXJAEHUH IO 00CYXJaeMbIM BOINpOCaM, KEJaHUIO y CTYICHTOB
11opadoTaTh y JOCKH NP PEILIEHUH 3a1ay.

ITocne kax10ro JIEKIMOHHOTO U PAKTUYECKOT0 3aHATUS CLIENATh COOTBETCTBYIOIYIO 3aIIUCh
B JKypHajax ydé€Ta MOCEIIae€MOCTH 3aHATUN CTYJIEHTaMH, BBISICHUTH Y CTApOCT Y4E€OHBIX TIPYII
IIPUYUHBl OTCYTCTBMSI CTYIEHTOB Ha 3aHATUAX. [IpoBOOUTH IpyNmoBble W HHIAUMBUAYAJIBHBIE
KOHCYJIBTAIlUM CTYJIEHTOB II0 BOIIPOCAaM, BO3HHUKAIOIIMM Y CTYAECHTOB B XOJ€ MX IOAIOTOBKHM K
TEKyLeH M NPOMEXYTOUHOM aTTecTaluy Mo y4eOHOM IUCLHMIUIMHE, PEKOMEHJIOBaTh B IOMOIIb
yueOHbIE U IpyTrue MaTepualbl, a TAKXKe CIPABOYHYIO JIUTEPATYpY.

OreHKa BbICTABJISIETCS IIPENojaBaTesieM U 00bsBIISETCS [OCIIEe OTBETA.

[IpenonaBarenb, NPUHUMAIOIIMKM 3a4E€T WM DK3aMEH, JIMYHO HECET OTBETCTBEHHOCThH 3a
IIPABWJIBHOCTD BBICTaBJICHMSI OLIEHKH.

6.2 Meroanueckue yKa3aHHs AJIsl 00y4aIOUIUXCsl 0 OCBOEHHIO THCIMTLIHHBI

Pabora cTyneHTa HarpaBiieHa Ha:

* U3yYEHHE TEOPEeTHYECKOro MaTepuana, IMOATOTOBKAa K TMPAKTHUECKUM 3aHATUSM U
BBITIOJTHEHHE MTPAKTUICCKUX PadoT,

* QAKTUBHOE YydYacTH€ B TMPAKTUYECKUX 3aHATUSIX NPU PEIICHUH pPACUETHBIX 3ajad,
PacCMOTPEHHH BOIIPOCOB, CBSI3aHHBIX C KOMOMHUPOBAaHUEM 000PYIOBAHUS TIPH CO3TAHUH
TEXHOJIOTHYECKHX CXEM, C pealau3aliell TEeXHOJIOTMUECKUX NpUEMOB TPU CO3JAHHUH
OHEPrOTEXHOJOTHICCKIX CXEM,

* TIOJrOTOBKA U BHIMOJIHEHUE TECTUPOBAHUS C UCIIOJIL30BaHUEM 00pa30BaTeIHLHOTO IOpTalia
VHHBEPCUTETA,

* HammcaHue pedepara 1o npeIoKEeHHONW TeMe U/WTH TTOArOTOBKA JOKJIaa C Ipe3eHTaluen
1o BIOpaHHOM TeMeE,

* BBINOJIHEHHUE KYPCOBOTO MPOCKTA.

CamocrositenpHass paboTa CTYIEHTOB MPEACTABISET COO0O0M BakKHEHIIEe 3BEHO y4eOHOTO
mporecca, 0e3 TPaBWIBHOM OpraHM3allid KOTOPOTO OOYyYaroIiuiics HE MOXKET ObITh
BBICOKOKBAJTM(DUIIUPOBAHHBIM BBITYCKHUKOM.

CTyneHT MOJDKEH MOMHHUTH, YTO HAaYMHATH CAMOCTOSITENIbHBIE 3aHATHS CIEAYeT C MEePBOTO
ceMecTpa M MPOBOANTH WX perysisipHO. OUeHb BaXXHO MPUIOKUTH MAKCUMYM YCHIJIHIA BOJIH, YTOOBI
3acTaBUTH ce0s paboOTaTh C MOJHON HArpy3Koii ¢ IEPBOTO JHSL.

He crnenyer oTkiampiBaTh paboOTy Takke M3-3a HepabOYEro HACTPOSHUS WM OTCYTCTBHUS
BIOXHOBEeHHS. HacTpoeHue HYXHO co3/iaBaTh caMomy. [loHMMaHHe HEOOXOAMMOCTH BBIMOJTHEHUS
paboTHI, 3HAHUE TIE]TH, OCMBICIICHUE EPCIICKTUBEI 0JIarONPUATHO BIUSIOT HA HACTPOCHHUE.

Kaxxnplil CTyAeHT AOKEH caM IUIAaHHPOBATh CBOIO CAMOCTOSTEIBHYIO paboTy, HCXOHs U3
CBOMX BO3MOKHOCTE€W M MPUOPUTETOB. DTO CTHUMYJIHMPYET BBINOJHEHHE pabOThI, co3aaer Ooiee
CIIOKOMHYIO OOCTaHOBKY, YTO B UTOT€ IMOJIOKHUTEIHHO CKa3bIBACTCS HA YCBOSHUU MaTepHaa.
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BaxHo B mosHOW Mepe y4ecThb OOCTOSATENBCTBA CBOEH Pa0OTHI, NMPABHIBHO PACCTABIATH
MPpUOPUTETHI, YACHUTDL, YTO ABJIACTCA I'JIABHBIM Ha JAHHOM O3TallC, KaKyK ITOCICAOBATCIIBHOCTb
paboTHI BHIOPATh, YTOOBI BBITOJHHUTE €€ JIy4Ille ¥ C HANMEHBIIUMH 3aTpaTaMi BPEMEHH U SHEPTHU.

Jlnst 1m100TBOPHOM pabOThl HEMAJIOBAXKHOE 3HAUYEHHE HMMEET OOCTaHOBKA, OpraHM3aIMs
pabouero mecra. HyxHo 100UTBCS, 4TOOBI MECTO pabOTHI, O BO3MOKHOCTH, OBUIO ITOCTOSIHHBIM.
Pabora Ha mpuBBIYHOM MecTe fenaet e€ 6osee m1o10TBOpHOM. [IpoyKTHBHOCTE pabOTHI 3aBUCUT OT
NPaBIJIBHOTO YepPEJOBAaHMS TPYAA M OTAbIXa. HeoOxoanmo cobmroaTh pacyucanye: BpeMs Havyana |
OKOHYaHUusA Ka)KHOﬁ mapsbl 321H$ITI/H>'I, HC 3aHUMATh NMEPCMCHBI MCKAY 3aHATHAMU. BLIXOI[HBIG JHHN
HEOOXOMMO TIOCBSILATh AKTUBHOMY OT/ABIXY, 3aHATHSM CIIOPTOM, IIPOTYJIKaM Ha CBEKEM BO3JIyXe U
T.11. Jlaxke mepekItoueHre ¢ 0THOTO BH/1a YMCTBEHHON paboThI Ha APYrOil MOKET CIIY>KUTh AKTUBHBIM
OT/IBIXOM.

CTyZneHT [NOKeH IOMHUTh, YTO B IpolLecce OOY4EeHMsI BaKHEHIIYyI0 poJib HIpPaeT
caMocTosATeNbHas padoTa ¢ KHUroi. HaydanTbes paboTaTh ¢ KHUTOM — BayKHEHIIast 3a7a4a CTYACHTA.
be3 aToro HaBbIKa Oy/€T Ype3BBIYAWHO TPYAHO U3ydaTh IPOrPAMMHBIN MaTeprall, U MHOTO BpEMEHHU
OyzmeT TOTpaueHO HepalMoHadbHO. PaboTa ¢ KHHUroW CKJIaJbIBacTCs W3 YMEHHs I0A00paTh
H€06XOIII/IMI)IC KHUTI'H, pa306paTLca B HHUX, 3aKOHCIICKTHPOBATD, BI)I6paTB TJIaBHOC, YCBOHTHL H
IPUMEHUTDH Ha MPAKTHUKE.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISA U OLICHUBAHUA Pe3y1bTATOB 00y4eHH s

o natel mpoBeIeHUs MPOMEKYTOYHOM aTTECTAllMK CTYACHT JOHKEH BBIMIOJIHUTE BCE PAOOTHI,
MPEeTYyCMOTPEHHBIE HACTOSIICH pabouel mporpaMmon nucuuiuivHbl. [lepedeHs BO3MOKHBIX BHIOB
paboTsl U hopMa OTYETHOCTH MPECTABICHBI B TAOIHUIIE.

HepequL BO3MOJXHBIX BHUJIOB pa60TBI, BBIIIOJIHAEMOM B TE€UEHUE CCMECTPa MO AUCHUILIIMHE
«JKoyornyeckas 0€30MacHOCTh l"OpOI[CKOI\/’I CpEaBI».

Bug paboTst ®opMa OTUETHOCTHU U TEKYIIETO KOHTPOJISA
IIpakTrnueckue Odopmnennsie BBIIIOJIHCHHBIE MIPaKTUYECKHE pabor,
paGoTHI NPEeIyCMOTPEHHBIX paboueil mporpaMMoil AMCHUIUIMHBI C OTMETKOMH

MpenojaBaTelisi «3auTE€HO», €CIM BBIIOJHEHb U O(OpMIIEHBI BCE
paloThI.

KonTponbabie pabotel | KOHTpoIbHBIE pabOTHI IPeTHA3HAYEHBI JIJISI OLIEHKH CAMOCTOSTEIHHOTO
pelleHrs CTyIEeHTaMHU 3aJa4, aHaJOTHYHBIX PACCMOTPEHHBIM Ha
MTPAKTUICCKHUX 3aHATHSX.

Pedepar [IpencraBuTh pedepar B hopMe JoKIIaaa o BEIOPAHHON TeME C OIICHKOM
mperojaBaTelis Mo pe3yibTaraM IpejacTaBicHus pedepara B (opme
MIpe3eHTAINH U Ha OyMa>kKHOM HOCHUTEJIE.

TectupoBanue OrneHka TmpernojaBaTelisd, €CIH Pe3yJbTaT TCCTHPOBAHHS IO IITKaJe
cocrasiaeT 60 % u Ooiree.

7.2 Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHH

7.2.1. llIkana ouenuBanus pedepara

\ [IIkaya OLleHUBaHUSA \ Onucanne
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OT1nu4HO BeinmonHensl Bce TpeOOBaHMS K HAllMCaHMIO M 3alluTe pedepata:
o0o3HaueHa mpoOiemMa M OO0OCHOBaHA €€ aKTyaJIbHOCTb, MPOBEAEH
aHaJIU3 Pa3JIMYHBIX TOYEK 3PEHUS HA paccMaTpUBaeMyro MpolieMy U
JIOTHYHO M3JI0’KE€HAa COOCTBEHHAs MO3HIINUS, CHOPMYITUPOBAHBI BHIBOJIBI,
TeMa PacKpbITa NOJHOCTHIO, BbIJIEpkKaH 00bEM, COOII0I€HBI TPEOOBAHMS
K BHEIIHEMY OQOpPMIICHHIO, JlaHbl NpPaBWIbHBIE OTBETHl HA
JIONIOJIHUTEIIbHBIE BOIIPOCHI.

Xopouio OcHoBHBIEe TpeOoBaHUs K pedepary U ero 3aiuTe BHIIOIHEHbI, HO MPH
3TOM JONYIIEHbl HEJOYETHl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUH MaTepHaia; OTCYTCTBYET JIOTHYECKasl OC/IeA0BATEIbHOCTh
B CYXKIECHUAX; HE BblIEpKaH 00bEM pedepaTa; UMEIOTCS YIYIIEHUS B
oopmieHHH; Ha JIOTIOJIHUTENIbHBIE BOMPOCHI MpPHU 3aLIUTE JAHBI
HEMOJIHbIE UM HEBEPHBIE OTBETHI.

Y 10BIIETBOPUTEIBEHO HmeroTes cyniecTBeHHBIE OTCTYIUIEHUS! OT TpeboBanuii Kk pedepary. B
YaCTHOCTH, TEMa OCBELIEHA JIMIIb YaCTUYHO; JOMYIIEHbl (haKTHYeCKHe
OIMOKH B COZIEpP)KaHUH pedepaTa Ui MPU OTBETE HA JONOTHUTEIbHbIC
BOIIPOCHI BO BpeMsl 3alllUThl, OTCYTCTBYIOT BBIBOJIBI.
HeynosnerBoputensHo | Tema pedepatra He packpelTa, OOHapYKHUBAEeTCS CYLIECTBCHHOE
HEMOHUMAaHUE MPOOJIEMBI.

7.2.2. llIkaja oneHMBaHUS TECTUPOBAHMS

Pesynbrar TectupoBanus Ha minatdopme CIIO MockoBckoro [lomutexa oreHUBaeTCs Mo
MPOLICHTHOW LIKAaJIe OLICHKHU.

Onenka KonmuecTBo nMpaBUIIBHBIX OTBETOB
OTJIHNYHO ot 88 % 1o 100 %

XOPOIIIO ot 75 % 1o 87 %
YAOBJIETBOPUTEIBLHO ot 60 % 1o 74 %
HEY/I0BJIETBOPUTEIHHO MeHee 60 % mpaBUIIBHBIX OTBETOB

7.2.3. Onucanue noka3areJieil 1 KpuTepHeB OLIEHUBAHUS KOMIIETeHIH, popMupyeMbIX
110 UTOTraM OCBOCHMS JMCHUILIHHBI (MOAYJIsI), ONIMCAHUE IKAJ OLCHMBAHUS.

IToka3zaTenem olleHUBaHMS KOMIIETEHIIMI Ha PAa3IMYHBIX dTarnax ux (GOpMUPOBAHHUS SBISIETCS
JOCTHXKEHNE 00yJaroUMHUCS MIJIAaHUPYEMbIX PE3YJIbTaTOB 00yUEHUs 0 JUCIUILIMHE (MOAYIIO).

NVYK-8.1. Amnamuzupyer u wunentudpunupyer | MOIIK-3.1. YwMmeer
(baxTopsl BPEHOTO BIIUSIHUS Ha | OCYIIECTBIATH MOUCK U
KHU3HEESATENIbHOCTh JJIEMEHTOB CPEJIbl OOUTAHUS | aHAJIU3  HOPMATHUBHBIX
(TEXHMYECKMX  CPEJCTB,  TEXHOJIOTMYECKUX | aKTOB B 00JacTu
OTinaso MPOLIECCOB, MAaTEPHAJIOB, 3JaHUIM U COOpPYKEHUH, | o0ecrieueHus
MPUPOJHBIX M COLMATBHBIX SBJICHMI), a Takke | 0e30MacHOCTH
omacHele ® BpenHble (akToper B pamkax | MOIIK-3.2. Ymeer
OCYILIECTBIISIEMON IEATEIBHOCTH IPUMEHATH TPeOOBAHUS

NVYK-8.2. [loHnmaeT Ba)XXHOCTb NOAJACP)KAHUS | HOPMATUBHBIX aKTOB
0e30MacHbIX YCIIOBUM TpyZza U | IpFM  OCYIUECTBICHUU
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KHU3HEICATEIbHOCTH, COXPAaHEHHUs MPHUPOAHON | mpodeccuoHaIbHON
cpelpl A1 00ecreYeHusl yCTOMUNBOIO Pa3BUTHSI | IE€ATEIbHOCTU
o0miectBa, B TOM 4HCIE TMpPU  yrpose
BO3HUKHOBEHHS OIACHBIX MJIM YpE3BbIYANHBIX
CUTYalluil U BOEHHBIX KOH(QIUKTOB
NVYK-8.3. Pa3pscHseT npaBuia MOBEACHUS NPU
BO3HUKHOBEHHMU  YPE3BBIYAWHBIX  CHUTYaluil
MPUPOJHOTO U TEXHOTEHHOI'O IIPOUCXOXKACHUS U
BOCHHBIX KOH(IUKTOB, OIMCHIBAET CIIOCOOBI
y4acTusi B BOCCTAaHOBUTENIBHBIX MEPOIIPUATHIX
NYK-8.1. Anamusupyer W WIACHTUDUIUPYET
(bakTopsl BPEIHOTO BIUSIHUS Ha
KHU3HEIEATEILHOCTh AIIEMEHTOB CPEIbl OOMTAHUS
A peil NOIIK-3.1. YwMmeer
(TEXHUYECKHX  CpPEACTB,  TEXHOJIOTUYECKUX
. . | OCYIIECTBIATh MOUCK U
MIPOLIECCOB, MATEPHAIIOB, 3JaHUN U COOPYKEHUH,
. aHallu3 HOPMATHUBHBIX
MPUPOAHBIX M COLUMAIbHBIX SIBICHMI), a TaKkKe
omacHele H BpenHble (aKTOPsl B  pamMKax aKTo B obnactu
P p P obecrnieueHus
OCYIIIECTBIISIEMOM JIEATEIbHOCTH, HO JOMYyCKaeT
0e30I1acHOCTH, HO
HE3HAYUTEIIbHBIC OLTHOKH OTTyCKaeT
NVYK-8.2. [loHumaeT Ba)XXHOCTb NOIJACPKAHUS y
. HE3HAYUTENIbHbIE
0e30MacHbIX yCIIOBUI Tpyaa S
Xoporo KHU3HEJCATCIbHOCTH, COXPAaHEHUS MPHUPOJAHOMN
P A >, COXpar PUPOMHOM | oMK-3.2.  Vmeer
cpenbl A o0ecrieueHus: yCTOMUMBOTO Pa3BUTHS
MPUMEHSITh TpeOOBaHUS
obmecTBa, B TOM UHUCIE€ TpU  YIrpose
o HOPMAaTUBHBIX  aKTOB
BO3HUKHOBEHHUS OIACHBIX MM YpPE3BbIYANHBIX
. P OCYIIECTBIECHUU
CUTyalluii 1 BOGHHBIX KOH(JIUKTOB, HO C TPYJIOM N
npo¢eCCHOHAIBHON
OpPUEHTHUPYETCS B aKTyaJIbHBIX NpolIemMax
NESATENIBHOCTH, HO C
NVYK-8.3. PazpscHseT npaBuia MOBEACHUS NPU
o .. | TPYZOM OpHUEHTUpYETCs
BO3HUKHOBEHHWH  YpE3BBIYAWHBIX  CHUTyaluil
B HOBBIX HOPMATHMBHO-
MIPUPOJHOTO U TEXHOTEHHOT'O MTPOUCXOXKACHUS U
MIPABOBBIX aKTaxX
BOEHHBIX KOH(IIMKTOB, OINMCHIBAET CIOCOObI
y4acTusi B BOCCTAHOBHUTEIBHBIX MEPOINPUITHSIX,
HO JIOITyCKaeT HE3HAYUTEIIbHbBIE OIINOKU
NVYK-8.1. Anammsupyer d¢akropsl Bpensoro | MOIIK-3.1. C tpynom
BIUSHUSA Ha JKU3HENEATEIBHOCTb DJIEMEHTOB | YMEET  OCYLIECTBIISTH
cpenpl  obuTaHud  (TEXHMYECKUX  CPEICTB, | IIOUCK u aHaIu3
TEXHOJOTMYECKUX  IPOLECCOB, MaTepHalioB, | HODMAaTUBHBIX AKTOB B
3MIaHUA U COOPYKEHHH, TIPUPOJHBIX U | 00ylacTh oOecredeHus
COLMAJIBHBIX SIBIIEHHI), a TakKe OINacHble M | 0€301MacCHOCTH
BpenHble (akTopel B paMkax ocymiectBisiemon | MOIIK-3.2. YwMmeer
Y I0BIIETBOPHUTEIIH peil ¢ p p ym
o NeSTeIbHOCTH, HO HE BIAJEeT METOJaMH | IPUMEHATh TPEOOBaAHUS
UICHTUPUKAIUN (PaKTOPOB BPEIHOTO BIUSHUS HOPMAaTUBHBIX  aKTOB
NVYK-8.2. YacTMYHO TNOHMMAeT BAXHOCTb | IPU  OCYIIECTBICHUU
nojajepkaHusi Oe30MacHbIX YCJIOBUM Tpylna | | mpodecCHOHaIbHOU
KHU3HEIEATEIIBHOCTH, COXPAHEHUS MPHUPOJHOHN | AESTEIBHOCTH, HO
cpelbl A o0ecrieueHusl YCTOMYMBOTO Pa3BUTHS | TJIOXO OPUEHTUPYETCS B
obmiectBa, B TOM YHCIE€ TPU  YIrpo3e | OOHOBJICHHBIX

BO3HHKHOBCHHUS OIIACHBIX HIIH tIpCf’)BI:I‘IaI‘/'IHBIX

HOPMATUBHBIX aKTax
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CUTyalluid ¥ BOCHHBIX KOH(IJIUKTOB, JOMYCKAET
rpyObIe OINOKH

NYK-8.3. C Tpymom pasbsicHIET TMpaBuiia
MOBE/ICHUS TPY BO3HUKHOBEHUHU YPE3BBIYANHBIX

CI/ITyaHI/Iﬁ IMPpUPOJHOTO n TEXHOI'CHHOI'O
MNPOUCXOKACHUA HU  BOCHHBIX KOH(l)JII/IKTOB,
OIINCBIBACT CII0COOBI y4acTuAa B

BOCCTAaHOBUTEIHHBIX MEPOTPUATUSIX YACTUIHO, C
oIMOKaMu

Heynosnersopure
JBHO

NVYK-8.1. He ymeer ananmu3upoBaTb U
UICHTUPUIUPOBATH (PAKTOPHI BPETHOTO BIUSHUS
Ha OKU3HEICATCIIBHOCTh  DJIEMEHTOB  CPEIIBI
obuTaHus (TEXHUYECKHUX CPEJICTB,
TEXHOJIOTUYECKUX  IPOIECCOB, MaTEpUaJIOB,
3MaHUA U COOPYKEHUH, TMPHUPOAHBIX U
COLIMATILHBIX SBJICHHIA), a TaKKe OIAaCHBIE U
BpeaHble (DaKTOpPBl B paMKax OCYIIECTBIISIEMOI
NEeSATCIIEHOCTH

NVYK-8.2. He noHnMaeT BaxXHOCTh MOACPKaHUS
0e30MacHbIX yCIIOBUI Tpyaa u
KHU3HEJCATCIbHOCTH, COXPAaHEHUS MPHUPOJAHOMN
CpeIbl Ui 00eCTICUCeHUsT YCTOMYNBOTO PA3BUTHS
oOmecTBa, B TOM 4YHCI€ TpPU  yrpose
BO3HHKHOBEHHS OIACHBIX WU YPE3BBIYANHBIX
CUTYaIuil ¥ BOGHHBIX KOH(QIHKTOB

NYK-8.3. He wMOXeTr pa3biICHATH IMpaBHiia
MOBEICHUS MPU BO3HUKHOBEHUHU YPE3BBIYAITHBIX
CUTyalldidi  TPUPOJHOTO W TEXHOTECHHOTO
MPOUCXOXACHUS M BOCHHBIX KOH(MIUKTOB, HE
ONMCBIBAET CIOCOOBI y4acTHs B
BOCCTAaHOBUTEIHHBIX MEPOTIPUSATHUSIX

NOIIK-3.1. He ymeer
OCYIIECTBIISITh TTOUCK U
aHallu3 HOPMATHUBHBIX
aKkToB B 00jacTu
obecrnieueHus
0e30macHOCTH
NOIIK-3.2. He ymeer
MPUMEHSTHh TpeOOBaHUS
HOPMAaTUBHBIX  aKTOB
OpU  OCYIIECTBICHUHU
npodeccnoHanbHOMI
JESTeITbHOCTH

7.3

OueHovHbIe cpeacTBa

7.3.1. Tekymmii KOHTPOJIb

IIpumep TecTOBBIX 3a1aHUI:

1. YUro HeoOX0a1MMO U3MEHUTH U KaK JUIsl YBETMUEHUSI paBHOBECHOM CTETIEHU MPEBPALCHHUS
peareHTa A Mpu NpoBeACHUU 00paTUMOMN IK30TEPMUYECKOM XUMHUECKON peakinu A + B <=> R

B ra3oBoii (aze?

+ MOBBICUTH KOHIIEHTPAIMIO peareHra A
+ IIOHU3UTH TEMIIEPATypy

+ IMOBBLICUTH JABJICHUE

~ MOBBICUTH TEMIIEPATYPY

~ IOHHU3UTH JTABJICHUE
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+ MOHU3UTH KOHIICHTpanio R
~ MPUMEHUTDH KaTaIU3aTOP

2. MaJIoOTXOTHBIM SIBIISIETCSI TAKOE MTPOU3BOJICTBO, IIPH KOTOPOM:

+BpeqHOE BO3JCICTBIE HA OKPYKAIOIIYIO CPEY HE MPEBBIIIAET YPOBHS, JOIMYCTUMOIO
CaHUTAPHO-TUTUCHUYCCKUMHU HOPMaMU

~TIPeIOTBPAIIAIOTCS MPOLIECCHI, 3arPsI3HAIONINE OKPYKAIOILYIO Cpey, MyTEM PallMOHAIBHOTO
HCIIOJIb30BAHHSA ChIPbS U SHCPIruu

~TIpeIBAPUTEIHLHO MMPOXOAT MOJATOTOBKY ChIPbE U TOILJIMBO, YTO YIYYIIAET U yIEHIeBIISIET
TEXHOJOTHYECKUM MPOLIECC

~He 00pa3zyeTcs OTXO/I0B

+00pa3yroluecs: 0TXO0/bl IT0ABEPIaOTCs YTHIIN3aLlUH

3. Ilepeuncnure BUIBI KpuTepueB 3 (HEKTUBHOCTH.
+TEXHOJOIMYECKHUE

+3KOHOMHYECKHE

+3KO0JIOTHYECKUE

~BCIIOMOTaTeIbHbIE

~00pa3IoBbIe

~TOKa3aTeIbHbIC

4. Jlna peakuuu A <=> R BeaMurMHa KOHCTaHThI PABHOBECHUSI UMEET Pa3MEPHOCTb...
~BeJIMYMHA, 00OpaTHasi BpEMEHU

+0e3pa3mepHas

~00BEM JIeNEHHBIN Ha BpeMs

5. Kakoit Mofenbio CTAaHOBUTCS siY€eYHAst MOJAEIb IPU YBEIMYEHUH KOTMYECTBA TYEeK B HEH 110
0EeCKOHEUYHOCTH?
~PUC-H
~PUC-I1
+PlB
~0OJIM

Tembl pedepaToB:

Pacuér o0péMa karanuzaTopa i peakTopa CHHTe3a aMMHUaKa.
OnTumMuzanus npouecca B KOJIOHHE CHHTE3a aMMHaKa.
DKkonornyeckast 0€30MacHOCTh MPOU3BOICTBA ...

Co3aHue 2HeproTeXHOJIOTHYECKUX TPOU3BOICTB.

OxpaHa OKpyKarole cpesibl B KOHKPETHOM ITPOU3BOICTBE.
OmnpezneneHue KayecTBa BOJIBI.

OuncTKa CTOYHBIX BOJ KOHKPETHOTO MPOU3BOICTBA.
Pecypcocbepexenue.

DOHeprod3PGheKTUBHOCTD.

0. DHeproadpexTuBHOE 000PYAOBAHHE.

11. MOHUTOPHUHT SHEPTOMOTPEOTCHUSI.

12. PeuuKIMHT B MPOU3BOJICTBE.

13. TloBTOpHOE KCTIOIL30BaHUE MATEPHUAIIOB.

14. BropuuHblie pecypchl B TPOMBIIIICHHOCTH.

15. 3arps3HeHus, NOCTyNnawIlKe B OKPYKAIOILYIO CPEly B X0J1€ IKCIUTyaTallui IPOU3BOJICTB.
16. Yrrimzanust mpoMBIIIUICHHBIX 0TX00B. U ap.

BOoo~NoGRWDE



10.

11.

12.
13.

14.
15.
16.
17.
18.
19.
20.

21.

22.
23.
24.

25.
26.
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7.3.2. IlpoMexkyTOYHASL aTTECTAIUS
7.3.2.1. Borpochl K 3K3aMeHy N0 TUCHUIVIUHE «O01asi XUMHUYeCKast TEXHOJIOTHS»:

XHUMHUYECKUE PEAKTOPBI KaK 3JIEMEHThl XUMHKO-TEXHOJIOTUYECKUX CXEM.

CreneHp npeBpalleHusl, CEIEKTUBHOCTD U BBIXO IPOAYKTA, IPOU3BOAUTEILHOCTD, UHTECH-
CHUBHOCTb — OCHOBHBIE TEXHOJOTUYECKHE KPUTEPUHU XUMUYECKOIO IIpoLiecca.

OcHOBHBIE IPUHLIUIIBI U OCOOEHHOCTH MOJEJIMPOBAHUS. Y PaBHEHHE MaTEpUaIbHOrO Oa-
JaHca JUIst 3JIeMEHTapHOro 00bEMa XUMUYECKOTO PEaKkTopa.

Knaccugukaius XMuMHUUECKUX PEaKTOPOB U PEKUMOB UX PAOOTHI IO Pa3IMYHBIM MTPH3HAKAM
C 1IeJIbI0 00JIerueHus: MOJICTMPOBAHUS M PACUETOB HA OCHOBE MOJIYY€HHBIX MOJIETICH.
Mogenb H30TEPMHUUYECKOT0 PEaKTOpa UACAIBHOIO CMEIIEHHUs U1 IPOBEICHNS TOMOT€HHOTO
npoiiecca.

AHanu3 A0nyLmEeHN MOJIENIN UAEATbHOTO CMELIECHUS.

PazHoBHUIHOCTH PEKUMOB pabOTHI pEaKTOpa H1€aIbHOTO CMEIICHHUS.

PeakTop naeanbHOro cCMENIEHUs NEPUOINYECKOIO JEHCTBHSI; YPABHEHHE MATEPUAIILHOTO
OanaHca 1 pacuéThl Ha €r0 OCHOBE.

IIpoTOYHBINM peakTOp UACAIBHOIO CMEIIEHUS B CTALIMOHAPHOM PEKUME: YPABHEHNE MaTepH-
aNbHOTO OallaHca v pacuéThl Ha €ro OCHOBE.

['padmueckas uHTEpIpETALUS YUCICHHBIX METO/I0B ONPEACIECHUSI KOHIIEHTPALlUU peareHTa
Ha BBIXO/JIE U3 IPOTOYHOI'O PEAKTOPA UICATBHOTO CMEIICHHUS.

Mogenb H30TEPMHUYECKOr0 PEaKTOpa UACAIBHOIO BBITECHEHHUS U1l IPOBEIECHHS TOMOT€H-
HOTO IIpolLecca.

AHanu3 A0nyueH!i MOJIeNI UAEaTbHOTO BHITECHEHMS.

VYpaBHeHUE MaTepuaIbHOTO OallaHCca PeakTopa M1eaIbHOTO BHITECHEHHS U PACUETHI HA €T0
OCHOBE.

CpaBHeHue MOJENel PEaKTOPOB UICAIBHOIO CMEILIEHUS U MI€aIbHOTO BHITECHEHHUS; aHAIN3
UX IPUMEHUMOCTH K OMHUCAHUIO MTPOLIECCOB B PEAIbHBIX XUMHUUECKHUX PEAKTOPAX.
CpaBHeHUE TeXHOIOrn4ecKoi 3¢ (peKTHBHOCTH MPOTOUHBIX PEAKTOPOB UI€ATBHOTO CMeEIlIe-
HUS ¥ UJI€aIbHOTO BBITECHEHUS.

Moenu H30TEpPMUUECKUX PEAKTOPOB C HEUICATBHON CTPYKTYPOU MOTOKA JUIsl POBEIECHUS
TOMOTEHHBIX MTPOLIECCOB.

AHanu3 NpUYMH OTKJIOHEHHUH OT UACAIbHON CTPYKTYpPHI IOTOKA B pealbHBIX MPOTOYHBIX pe-
akTopax. CrocoObl y4éTa 3TUX OTKIOHEHUH B MOJIENISIX PEaKTOPOB C HEUIE€ATbHOU CTPYKTY-
pOH ITOTOKA.

[TonsiTE 0 mapameTpe MOJENH.

Slueednas Mozenb (KackaJl peakTOpOB UAEaTbHOIO CMEIICH!s ). AHAU3 JONYIICHUH sSueed-
HOW MOJIEH, CTPYKTYpa MOJIEIIH.

Mertobl pacuéTa Ha OCHOBE IYEEUHOU MOJIEIIH.

Opnnonapamerpuueckast 1 Py3rnoHHas MOJENb IPOTOYHOTO peakTopa. AHAINU3 JIOMyIIle-
HUM T Py3noHHOI Moienu. YpaBHEHHE MaTepHaIbHOro OagaHca: aHaIu3 FPaHUYHbIX
ycnoBui, nuddy3nonnsit kputepuit [ekie.

Pacnpenenenue BpeMeHU NpeObIBaHUS B PEaKTOpaX HEMPEPHIBHOTO IEHCTBHSL.

OYHKIMS pacHpeeieHus BpEMEHH NpeObIBaHuUs.

DKcrepuMeHTalbHOE U3yueHne GyHKIUN pacnpeaeseHus BpeMeHU NpeObIBaHU IS peak-
TOPOB, ONUCHIBAEMBIX MOJEIISIMU UACATBHOIO CMEILIEHUS, NJI€ATbHOTO BEITECHEHUS, sTUeeU-
HOM 1 (G y3nOHHOM.

VYuér TeruionepeHoca B XMMUYECKUX PEaKTOpax.

Knaccudukanmst pe:xkuMoB pabOThl XUMHYECKUX PEAKTOPOB.
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VYpaBHEeHME TEIJIOBOro OanaHca.

OcHOBHBIE CTaIUU IPOU3BOACTBA CEPHON KHUCIIOTHI.

OnTuManbHbIM TeMIepaTypHbIA PEXUM IIPOBEACHUS XUMUYECKOH peaKMy OKUCICHUS TH-
oKcuJia cepbl. PekoMeHaIuu mo BeIOOPY TEMIIEPATYPHOTO peKuMa I 00paTUMBIX 3K30-
TEPMUYECKHUX peaKIuil.

[TocTpoeHne TMHUY ONTUMAIBHBIX TEMIIEPATYP JUIS IPOBEACHUS 00PATUMBIX IK30TepMUYe-
CKHUX pEaKIIHil.

Ananu3z cnoco0oB NpUOIMKEHHUS K TMHAU ONTHMAJIbHBIX TEMIIEPATYP U UX peaTu3aliusl.
['eTeporeHHble HEKATATUTUYECKUE MPOLIECCH] B CUCTEME «T'a3 — TBEPJI0€ BELIECTBOY, HAIIPU-
Mep Ipu 00XKUTE CEPHOTO KOTYEIaHa MPH MPOU3BOICTBE CEPHOIM KUCIOTHI.
MHorocTaguitHOCTh reTepOreHHbIX MPOLIECCOB.

CriocoObl yBEIMYEHUSI CKOPOCTH XUMHUECKUX PEAKLINH.

OrneHka akTUBHOCTH KaTaJau3aTopa.

Crioco0Obl OYHCTKY Ta3a OT IUOKCHIA YIIIepoa.

OuncTKH raza OT OKCHJOB a30Ta.

MaremaTtrueckas MOJI€Ib KaTaIUTUYECKOTO0 peakTopa: CTPYKTypa ypaBHEHUMN, METObBI pe-
IICHUS.

OcCHOBHBIE TUIIBI PEAKTOPOB IS IPOBEJICHUS T€TEPOre€HHBIX MPOLIECCOB B CUCTEME «T'a3 —
TBEPJI0€ BEILIECTBOY.

['ereporenHo-karanuruyeckue npoueccsl. [Ipupoaa katanusza. OCHOBHbIE BUJbI KaTaIU3a.
OCHOBHBIE THIIBI PEAKTOPOB J1JIs1 F€TEPOreHHO-KaTaIUTUYECKHUX IPOLIECCOB.

OcHOBHbIE IPUHLIUIIBI OPraHU3aLUU MAJIOOTXOIHBIX TEXHOJIOTUYECKUX MTPOLIECCOB.
TexHomnorus cBsa3aHHOro a30Ta. OTaeNbHbIE CTa UM MIpoLecca CUHTE3a aMMHuaka. PU3uKo-
XUMHYECKHE 0COOCHHOCTH | anmnapaTypHoe opopMIICHHE.

Cunte3 MeraHona. OTnenbHble cTauu npouecca. PU3NKO-XMMHUYECKHEe 0COOEHHOCTH U af-
naparypHoe oopMIIeHHE.

TexHonorus a30THOM KMCIOTHL. OTAENbHbIE cTaguu nporecca. PU3NKO-XUMUUYECKUE OCO-
OCHHOCTH U amnmapaTrypHoe ohopMIICHHE.

TexHonorust MuHepanbHbeIX yaoopenuil. [IpousBoacTBo ammuaynoit cenutpsl. [Iponssoa-
CTBO Kapbamuja.

[TpousBoncTBO hochopHoit kucaoTel. OOOCHOBaHHE TEXHOIOIMUECKOTO pexuma. CrocoObl
ynpasieHus nporeccoM. TexHomornyeckas cxema noiaydeHuss DPK auruapatHbM MeTo-
JIOM.

[Tomyuenue npocroro cynepdocdara. [Tomyuenue nBoitnoro cynepdocdara.

Hed1s 1 HeTenpoaykTel. OcHOBHBIE cBefieHHs. OCHOBHBIE CBeleHUs 0 HeTu. YriieBono-
ponbl B coctaBe HeTH 1 HeTenpoaykToB. OOIIHE CBEACHUS O METO/IaX YBEIIMUEHUS OKTa-
HOBOT'O yucIia OeH3MHa.

[TepepaboTka HE(THU C TOMOIIBIO TEPETOHKU U PEKTU(DUKAIIIH.

[TepBuyHas neperonka Heu.

Cxema atMoc(epHO-BaKyyMHON yCTaHOBKHU.

OCHOBHBIE XUMUYECKHE METO/IBI ITepepaboTKU HEPTETIPOLYKTOB.

Karanutruecknii KpeKuHT.

Karanutnueckuit puopMHHT.

Paznuynble mpuMepsl pacyéTa MPOMBIIIJIEHHBIX MPOIIECCOB C MPUMEHEHUEM TEOPUU PEAKTO-
POB, 0COOEHHOCTEW KMHETHKH MPOIECCOB.



