Padouasi nporpamMma qucuunIMHbI (MoayJisi) «O01asi XUMUYECKAsl TEXHOJIOTHSI,
BKJIIOYas OlleHOYHbIE MATEPUAJIBI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcajibHbIe - -
Oo6menpodeccroHaIbHBIE - OIIK-1. Crioco0eH UCIoNIb30BaTh MaTeMaTUIECKUE,

€CTECTBEHHOHAyYHbIE W MH)XCHEPHbIC 3HAHWS IS
pemieHust  3amad  cBoedl  mpodeccroHaNbHON
JIeATEIHOCTH

- OIIK-2. CnocobeH uCIOIb30BaTh COBPEMEHHOE
TEXHOJIIOTMYECKOE ¥ aHAJIMTUUECKOEe 000pyJ0BaHHE
B npoeccuoHabHO u Hay4HO-
MCCIIEI0BATENbCKON JIESITENbHOCTH

- OIIK-5. CriocoOeH MOHMMATh MPHHIMIBI PaboTHI
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH H
UCIIONb30BaTh WX Uil peleHus  3aj1ad
podeCCHOHANBHOM IeITEIBHOCTH
[TpodeccruonanpHble - -

1.2. KoMmneTeHIIHM W WHIMKATOPbI WX JAOCTHKEHHS, (GOpPMHUPYeMbIX TUCHUTLIAHOM
(MoyJsieM) B mpolecce 0CBOEHHs 00Pa30BaTeIbHOI MPOrpaMMbl

Kon Koja nnaukaropa
Conep:kaHue MHANKATOPA KOMIETEHIIHH
KOMIIETEHIIMN | KOMIETEHIIMH

OIIK-1 OIlK-1.3 Pemaer  3amaum  mpodeccHOHaNbHOM — AEATEIBHOCTH,  IPUMEHSs
MHXECHEpHbIe 3HAHUSI M OCHOBBI TEXHUYECKOTO PErYJIHPOBaHUS

OIIK-2 OIlIK-2.2 BeiOupaer nytH MHTEHCH(UKAMKM  TEXHOJIOTMYECKHX  IPOLIECCOB
IPOM3BOJICTBA M COBEPLICHCTBOBAHUS COBPEMEHHOTO TEXHOJIOTMYECKOro
000py10BaHus U MPUOOPOB

OIIK-2 OIlK-2.3 AHanu3upyer TEXHOJOTMYECKH TpOoLecC U BBHIOMpAET TEXHUUYECKHE
CpeicTBa M TEXHOJIOTMM C YYETOM OKOJOTMYECKUX IOCIENCTBUH HX
IPUMCHCHUS

OIIK-5 OIIK-5.1 [IpumeHnsier cpeacTBa COBPEeMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHHA LIS
TIOHCKA, XpaHeHHs, 00pabOTKH, aHAIHM3a H MPEACTABICHUI HH)OPMaIUH

1.3. Pe3yabTaThl 00y4eHHs MO AUCHUIIHHE (MOTYJIIO)
Heap n3ydeHust AMCHUIIMHBI (MOIYJIs1) — MTOJIyYCHUE 3HAHUH B 00J1aCTH peai3alii XHMHKO-
TEXHOJIOTHYECKHX IPOIECCOB C YYCTOM (PU3MKO-XMMHYECKHX OCOOCHHOCTEH IPOTEKAIOIIUX
peakiui, BbIOOpPAa ONTHUMAJIBHBIX YCIOBUH pPeaM3yeMbBIX IMPOIECCOB, BBHIOOPA 3(PPEKTUBHBIX
PEaKTOpOB, MPUOOPETCHMSI HABBHIKOB B COCTABICHHUH MaTEPHAIBHBIX M TCIUIOBBIX OajIaHCOB, B
pacuere TpOIECCOB M PEAKTOPOB HAa OCHOBE MATEMAaTHYECKOTO MOJCITUPOBAHHUS, MOJYYCHHS
3HaHUH B 00JIaCTH pa3pabOTKH dHEProcOEperaminXx XuMHUKO-TeXHoJornueckux cuctem (XTC),
0€30TXO0IHBIX U MAJIOOTXOJHBIX TEXHOJOTHH Ha MPHUMEPE COBPEMEHHBIX IPOU3BOICTB.
B pe3ynbrate u3y4eHus AUCIHUILTAHBI (MOJIYJIs1) OOYYaIONIHIACS JOKEH
3HATh:
® OCHOBBI TEOPHH XUMUYECKHX MPOIECCOB U PEAKTOPOB;
® METOJOJOTHIO HCCIIEIOBaHMUS B3aUMOJCUCTBHUS XUMUYECKHX MPEBpAIIEHUN U SBICHUN
MepeHoca Ha BCeX MaCIITa0HBIX YPOBHSX;
e METOAMKY BBIOOpa peakTopa U pacuéra mpoliecca B HEM;
® OCHOBHBIE PEAKIIMOHHBIE MTPOIECCHI U PEAKTOPHI XUMHUECKON 1 OMOTEXHOJIOTUH;
e OCHOBHBIC MPHHIIUIIBI OPTAHU3AINHU XHUMHYECKOTO MPOU3BOJICTBA, €r0 UEPAPXUUYECKYIO
CTPYKTYPY, METOIbI OlIeHKH 3((HEKTUBHOCTH MPOU3BOJICTBA;
® OCHOBHBIE XUMHUYECKHE TIPOU3BOJICTBA;
yMeThb:
® paccuMTaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOTO MPOIIeCcca;
e BBIOpATh PAIMOHAIBHYIO CXEMY MTPOU3BOJICTBA 33IAaHHOTO MTPOYKTA;



OILICHUTH TEXHOJIOTUYECKYIO 3()()EeKTUBHOCTH IPOU3BO/ICTBA;
BBIOpaTh A(PEKTUBHBIIN TUII pEaKTOPa;
IIPOBECTU PacyeT TEXHOJOTMYECKUX TapaMeTpOB Ul 3a/laHHOTO MpoLiecca;
® OIIpENENUTh NTapaMeTphl HAMITYULIEH OpraHu3alyy IpolLecca B XUMUYECKOM PEAKTOPE;
BJIA/J1eTh:
e MeToAaMHM aHanu3a 3hPeKTUBHOCTH PAOOTHI XUMUYECKUX TPOU3BOJICTB;
e METOJAMM pacueTa M aHaju3a IPOLECCOB B XUMHUYECKHX pEaKTOpax, OIpeAcieHUs
TEXHOJIOTHYCCKUX MOKa3aTEeICH;
® MeTOJaMH BBIOOpA XMMHYECKHX PEaKTOPOB.
2. O0beM, CTPYKTYpPa U cofep:KaHue AUCHUILIHHBI (MOAYJIs)
2.1. O6beM TUCHUTIUHBI (MOTYJIsT)

Buout yueonoii pabomut Dopmul 00yuenusn
Ounasn
OO01ast TPYI0eMKOCTh: 3a4CTHBIC CAUHUIIBI/9aChI 5/180
KonrakTHas patora: 108
3aHsTHS JISKITAOHHOTO THIIA 36
3aHATHS CEMUHAPCKOr0 TUMA 72
Koncyapranuu 0
IlpoMe:kyTOUHas aTTeCTAIMS: DK3aMeH 36
CamocrositetbHast padora (CP) 36

2.2. Tempbl (pa3aenbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB 1o popMam 00pa3oBaTeJbLHOM AeSITEJIbHOCTH
Ounasn popma odyuenus

Buabl yueGHOii padoThl (B yacax)
KonTakTtHas padora

Ne | HaumenoBanue TeM
3ansTus

n/n | (pazaenos) 3aHATHSA CEMUHAPCKOr0 THIA CP
JIEKIIHOHHOT0 THNA

JI HHuble 113 C JIP Hublie

1 XuMHuuecKast 4 0 4 0 4 0 4
TEXHOJIOT U u
XUMHYECKOe
MIPOU3BOACTBO

2. Teoperuueckue 6 0 6 0 6 0 6
OCHOBBI XUMHYECKUX
MPOLIECCOB u
peaKkTopoB

3. XuMu4yecKoe 4 0 4 0 4 0 4
NPOU3BOACTBO,  Kak
XHMHKO-
TEXHOJIOTHYeCKas
cucrema (XTC)

4. [IpoMbiiuieHHBIE 2 0 2 0 2 0 2
XUMHYECKHe
MIPOU3BOZICTBA
5. CoBpeMeHHbIe 2 0 2 0 2 0 2
TEHACHIUH B Pa3BUTHU
XUMHYECKON
TEXHOJIOTUH
Ilpumeuanusn:

JI — nmexnmn, 113 — npaktrueckue 3amatusi, C — cemuHapsl, JIP — nabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Coaep:kaHue JMCHUILUIMHBI (MOAYJs1), CTPYKTYPHPOBAHHOEe MO TemaM (pa3jejamM) M
BUJIaM padoT

CojaepikaHue JICKIMOHHOI0 Kypca

Ne
w/n HaumeHoBanue TeM (pa3aesioB) Conep:xaHue JEKIIMOHHOT0 Kypca
1. | Xumuueckas TEXHOJIOT U u | 1.1. OcHoBHBIE ONpe/IeJIeHUs H MOJI0KEeHHS.
XIUMHYECKOE ITPOU3BOJICTBO




Xumndeckast TexHonorus. OOBEKT XHMHUYECKOH TEeXHOJIOTHH.
MexoTpaciaeBoil xXapakTep XHMHYECKOH TEXHOJOrnu. Passurue
XMMHYECKHX TIPOU3BOACTB M XHMHUYECKOW TexHOIoruu. Mecto
XMMHYECKON TEXHOJIOTMH B MPOMBIIUICHHOH cdepe M METOI0B
XMMHYECKOH  TEXHOJOTMH B HEXHMHYECKHX  OTpacisix
NpOMBINUIEHHOCTH. CHCTEMHBIH aHalIW3 CIOXKHBIX CXEM H
B3aMMOJICHCTBUI DJIEMEHTOB CXEMBl — IIOHATHE W COJEp)KaHHe
merona. Dusznueckoe H  MaTeMaTH4ecKoe MOJEIHPOBaHIE,
omnpezeNeHre W OCHOBHBIE TOHATHS, WX MECTO B HH)XEHEpHO-
XMMHUYECKHX HCCIIEIOBaHUAX M pa3paboTkax. Mecto W 3HaueHHe
HATypHOTO W BBIYUCIHMTENBHOrO 3KcrepuMmenTa. ConepikaHue U
3a/1auu y4eOHOro Kypca.

1.2. Xumnueckoe Nnpou3BOACTBO.

[ToHsiTHE O XMMUYECKOM MPOM3BOACTBE. MHOr0(yHKIIOHATIBHOCTD
XMMHYECKOro npou3BojcTBa. OOmas CTpyKTypa XHMHUYECKOIro
MPOW3BO/ICTBA. OcHoBHBIE MTOJICHCTEMBI XHMHUUYECKOT'0
npou3BojcTBa.  OCHOBHBIE  TEXHOJNOIMYECKHE  KOMITOHEHTHI
XMUMHYECKOT0 TPOU3BOJICTBA.

KavecTBeHHbIE M KOJIMYECTBEHHbIE TIOKa3aTeIH XUMHYECKOTO
MPOW3BOJICTBA! TEXHOJIOTHYECKHE, HKOHOMHYECKHE,
JKCIUTyaTallHOHHBIE, COLMAIIbHBIE.

1.3. CpbIpbeBble pecypcbl, BoJa M JHEPrusi B XHUMHYECKOM
TPOM3BOCTBE

Kraccudukanus chlpbeBBIX PECYpCOB IO Pa3IMYHBIM MPU3HAKAM —
(azoBomy COCTOSIHUIO, HPOUCXOXK/ICHUIO, UCTOYHHKAM.
MuHepanbHoe chipbe (pyIbl W TOJNE3HBIE  HCKOMaeMble),
OpraHMYEeCKOe TPUPOTHOE ChIphe (TOpIOYHE  HUCKOMaeMble),
pacTUTENBHOE W JKUBOTHOE ChIPhE, BTOPUYHOE CBHIphE — HX
UCIIOJIb30BaHWE W NyTH nepepaboTku. OCHOBHBIE CIHOCOOBI
MePBUYHOI 00pabOTKHU ChIpbs (OOOraleHne, OYUCTKA, MOArOTOBKA
K TpaHCIOPTHPOBKe U Tmepepaborke). IloHsaTHe, CyIIHOCTH U
IpUMeEpHl YIIIyONeHUs HCIOJIb30BAHUS ChIPbS, KOMOHMHHPOBAHUS
IPOM3BOJICTB M KOMILIEKCHOU IepepabOTKH ChIPbS.

3HaueHHe ¥ HUCIOJIB30BAHUE BOJBI B XMMUYECKUX IPOU3BOJCTBAX.
Hcrounnkn Boabl. TpeOoBaHHsS K TEXHOJOIMYECKOW M OBITOBOM
Boje. [IpoMblnuieHHas! TOATOTOBKA BOJBI U METOIBI €€ OYUCTKH OT
npumecei. OCHOBHbIE METOIBI KOHTPOJI KauecTBa  BOJBL
DKOHOMUSI BOJOMNOTpeONIeHHs B HPOU3BOJCTBE. B0moobopoTHBIE
CHCTEMBI.

Buzabl ¥ MCTOYHMKM SHEPTUM B XUMMYECKOH MPOMBIIIICHHOCTH.
Macmtadbbl moTpebieHns U CIoco0bl YMEHBIIEHHS YHEPTeTHIECKUX
3arpaT. CyIIHOCTP M NPUMEPHl pETEHEpallMd M pPeKyleparuu
SHEpPruHd.  DHEProTEXHOJNOTMYECKHE  CHCTEMbl.  BropudHbIe
9HEPreTUYECKHE PECYPCHI.

Teopernueckue
XMMHUYECKUX
peaxkTopoB

OCHOBBI

MPOIIECCOB

u

2.1. OcHoBHBIE OMpee/IeHUs U MOJI0KeHU
DU3NKO-XUMHIYECKNE 3aKOHOMEPHOCTH XMMHUYECKUX MPEBpaIleHN
—  CTEXHOMETPHYECKHE, TEPMOAWHAMUYECKHE, KHHETHYECKHE.
ITokazaTeny XUMHIECKOTO MPEBPAIIEHNS — CTENCHb MIPEBPAIICHHS,
BBIXOJZI  MPOJAYKTa, WHTerpanbHas u  auddepeHnranpHas
CEJIEKTUBHOCTH, CKOPOCTH PEaKIMU U PEBPAILCHHUS PEarcHTOB.
2.2. XuMuyecKue npouecchl

Onpenenenne. Knaccupukamust XUMHYECKAX TPOLECCOB  TIO
Pa3NUIHBIM NPU3HAKAM — XUMUYECKUM (Bl XUMHIECKON PEaKIny,
TEPMOANHAMHWYECKHE XapaKTEPUCTUKH, CXEeMa MpEBpAIICHUH) U
(ha30BBIM (YUCIIO U arperaTHOe COCTOSTHUE (ha3).

l'omorenHsIid XUMUYECKH Tporiecc. OmnpeneneHne W IMPUMEPHL.
BinsiHue XMMHYIECKUX TPU3HAKOB M YCIIOBHI MPOTEKAaHNUS IIpoLecca
Ha ero nmokaszarend. CriocoOsl HHTEHCU(DHUKAIINH.

[ousiTre onTManbHBIX Temneparyp. ONTHMaIbHBIE TEMIIEPaTyphl
Uil OOpaTMMBIX M HEOOPAaTHMBIX 5K30- W IHJIOTEPMHUYECKUX
peakuui.

l'eteporeHnblii  (HEeKaTaIWTHYECKUI) XMMHYECKMH  Iporecc.
Omnpenenenne  u  mpuMepbl. CTpyKTypa Tmpomecca H  €ro




cocraBisrone (cragum). HaOmiomaemass CKOPOCTh XUMHYECKOTO
npeBpameHus.  OO6nacti  (peXXMMBI) TNPOTEKaHMs — IIpollecca,
JVMUTHPYIOLIAs CTAINS.

Ieteporennsrii xuMudeckuii poriecc "ra3 (KUIKOCTH) - TBepIoe'.
O06ocHOBaHME, TIOCTPOCHHE U aHAIN3 MaTeMaTHIECKOH MOJIETIH JUIs
peakumit  ropeHuss (momenb  "ckumaromasicst  cdepa') H
TOIMTOXUMHYCCKON (MOMENb "¢ HEB3aMMOJICHCTBYIONIUM sSIpoM™).
HaOmronaemast ckopocTh IpeBpamieHus, BpeMsl NpeBpallieHus U
NYTH WHTEHCH(UKAIWU IS pa3iMuHbIX 00JIacTeil MpoTeKaHWs
nporecca.

I'eTeporeHHblif XUMUYECKHH MTporecc "ra3 (KUIKOCTD) - KHUAKOCTH".
OO0ocHOBaHME, TIOCTPOCHHE M aHAJIM3 MaTEeMaTW4eCKOH MOJIENH.
Habmronaemast ckopocTh mpeBpamieHuss ¥ 00NacTH MPOTEKaHHs
npouecca. Ilytn wuHTeHCHMUKAMU Ui Pa3JIMYHBIX PEKUMOB
nporecca.

Kartanurnuecknit  mpouecc.  OnpeneneHue, — Kiaccuukarms,
npuMmepbl. ['eTeporeHHbI KaTajdu3 Ha TBEPAOM KaTalH3aTope.
O0ocHOBaHME, TOCTPOCHHUE M aHAJM3 MAaTEMaTHYeCKOH MOJIENH Ha
KaTaJIMTUYECKOH TIOBEPXHOCTH M B TMOPHCTOM 3€pHE KaTajIu3aTopa.
HaGmonaemast cKOpoOCTh TpeBpamleHus W O0JIACTH TMPOTEKaHUS
npotecca. CrerneHb HCIONB30BaHUS BHYTPEHHEW ITOBEPXHOCTH.
[Tyt MHTEHCUUKALINK KATATUTHYECKHUX MPOLIECCOB.

2.3. XuMHnyecKue peaKkTopbl

OmnpejeneHne U Ha3HAUYCHUE XMMUYECKOro peakTopa. Peakropsl B
XMUMHYECKHX U HEXMMHUUECKHX OTPACiIsIX MpOoMbInuieHHOCTH. O030p
THUIIOB XUMHUYECKUX PEAKTOPOB, HUX CTPYKTYPHBIC JSJIEMCHTHI
(peakumoHHasi 30Ha, YCTpOMCTBa BBOAA W BBIBOZAA, CMEILICHUS,
pasleleHHss M paclIpeieNieHds  IOTOKOB,  TEIUIOOOMEHHBIE
3JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U SBJICHHS B HUX.
CucremaTu3anys MpoLeccoB B XUMHUYECKOM PEaKkTOpe 10 MacIuTaly
UX MPOTCKaHUS: XUMHYECKas peaklus, XUMHUIECKHH MpOIecC B
3JIEMEHTapHOM 00BbEMeE, MPOLECChl B PEAKLIMOHHOM 3JIEMEHTE U B
peakTope B LIEJIOM, UX B3aUMOCBSI3b U HEpapXUUecKas CTPYKTypa
MaTeMaTUYeCKOM Mozenud Impouecca B peakrtope. IIpumepst
MPOLIECCOB B PA3IMIHBIX BUIAX XUMHUECKUX PEAKTOPOB.
Krnaccndukanys npoueccos B peakTopax 0 Pa3iIngHbIM PU3HAKaM
- BUJI XMMHUYECKOTO IpOIIECCca, OpraHU3alus MOTOKOB PEarcHTOB
(cxema JBM)KEHMSI PEr€HTOB uUepe3 PeakTop, CTPYKTypa IMOTOKOB B
PEaKLMOHHOM 30HE), OpraHU3alsl TEIUIOBBIX IOTOKOB (TEIJIOBOH
peXuM, cxema TerTo00MeHa), CTaIlIOHAPHOCTH IPOoIIecca.
O6ocHOBaHHE U IOCTPOCHHE MaTEMaTHUECKONH MOJIENH IIpoliecca B
peakTopax  pa3NUYHOrO THMA KAaK CHUCTEMBl  ypaBHEHHH
MaTepHaIbHOTO M TEIUIOBOTO OallaHCOB HAa OCHOBE JAaHHBIX O
CTPYKTYpE TIOTOKa, XHMHYECKHX IPEBPAIICHUAX, SBICHHUAX
MepeHoca Tella W BelmecTBA M WX  B3aWMOACHCTBHH.
Cucremaruzanys M KJIacCU(PUKAIMA MaTEMAaTHUECKUX MOJeNeH
MIPOLIECCOB B PEAKTOPAX.

M3orepmuueckre mpouecchl B XMMUYECKOM peakrope. BiusHue
CTPYKTYpHl TIOTOKa (WIEaJbHOE CMEUICHHE W BBITECHEHHE),
CTallMOHAPHOCTH Tporecca (NMPOTOYHBIA H  TEPUOTUYECKUIN),
MapamMeTpoB W YCIOBHH TIPOTEKaHHs IIporecca (Temmeparypa,
KOHLICHTPALHSI, IaBJICHHUE, 00bEM PEaKIIMOHHON 30HbI, BPEMSI), BHA
XUMHYECKOH peaknuu (Tpoctass W CIOXKHAas, oOpatumas u
HeoOpaTHMas) U ee TMapaMeTpoB Ha NPO(WIA KOHIEHTPAIMA H
MOKA3aTeNH MPOIIEcca B PEakTope (CTENEeHb NMPEBPAIIEHHUS, BBIXO
MIPOIYKTa, CEIEKTUBHOCTH nporiecca). OCHOBBI pacyuera mpomuecca B
peaktope. ComocraBineHue 3()(PEeKTHBHOCTH  TPOIECCOB B
peaKkTopax, OIMHMCHIBAEMBIX MOJCISIMH HACATBHOTO CMEIICHHS WU
BBITECHEHHSI.

Hemszorepmuueckne mporeccsl B XMMHYECKHX — PEaKToOpax.
Opranuzanysi TEIUIOBBIX IIOTOKOB U PEXHMOB B XHMHYECKHX
peakropax. Pacnpenenenue TemmepaTyphl, KOHIIGHTpalMid |
CTEICHN TIPEBpALlICHUs] B PEAaKTOpPE B pPEKHMMAax HJICATbHOTO
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CMEIIECHNS W BBITECHEHMS, aquabaTHYeCcKOM H C TEIIO0OMEHOM.
CBs3b TeMIlepaTypsl U CTEIICHH MpEBpaIIeHHs B aJ1a0aTHIeCKOM
nporiecce. CorocTaBiieHHE ¢ N30TEPMUYECKUM pPeXUMOM. Yucino u
YCTOWYMBOCTH CTAI[HOHAPHBIX PEXHMOB B PEAKTOpaxX HJIEATHHOTO
CMEIIICHS.

2.4. TIpoMbIlIUIEeHHbIE XHMUYECKHE PEAKTOPHI

Ha KoHKpeTHBIX mpuMepax MpeAMETHO paccMaTpHUBAIOTCS
NPOMBIIUICHHBIE  PEaKTOPbl Ul NPOBEJCHUS TOMOTEHHBIX,
TETEePOreHHBIX M KaTaJUTHYECKUX TPOLIECCOB — THIIBI PEAKTOPOB,
KOHCTPYKTHBHBIE XapaKTEPUCTUKH M OCOOCHHOCTH peXHMa,
00J1aCTH MCTIOJIb30BAHUSL.

XuMHueckoe MIpOMU3BOJACTBO, KakK

XUMUKO-TCXHOJIOTHYECKAA CUCTEMaA
(XTC)

3.1. Crpykrypa ¥ oOnMcaHue XMMHMKO-TEXHOJOrHYecKOoi
CHCTEMBI

XUMUYECKOEe  TMPOM3BOJACTBO  KaK  XHUMHKO-TEXHOJIOrAYeCKas
cucreMa (XTC). Ilomstue cucremsr m XTC. CocraB XTC:
3JIEMEHTHI, CBSI3H, MOACUCTEMBL. DiieMeHThl X TC, Kiaccudpukams
MO0 BHJY TMPOLECCOB U HAa3HAYEHMIO. TEXHOJIOTMYECKHE CBSI3U
anementoB XTC (morokm). IlocnmemoBaTenbHas, mapajieiabHas,
pa3BeTBIICHHAS, TIOCICI0BATEIbHO-00BOHAs (Oaiimac), oOpaTHas
(perwKIT) TEXHOJIOTHYECKUE CBSI3U. VX CXeMbI M Ha3HAYCHHE.

Omucaune XTC. Buaer moxeneit XTC - ommcatenbHblE H
rpadudeckue. OmnucatenbHbIC MOACTH - XHMHYECKas CXeMa |
MaTeMaTH4yecKast MOJIEINb. I'padpuueckue MOJIETN -

(yHKIMOHANBHAs, TEXHOJIOTHYECKas, CTPYKTYpHas U JIpyrue
(cneumanbsHbie) cxembl. HazHaueHue, MpUMEHEHHE U B3aUMOCBSI3b
MoOJeNneH.

3.2. Ananu3 XTC

Ionste, 3amaun u pesynbraTtsl aHanu3a X1C - cocrosune XTC,
MaTepUaANIbHBIM W TEMIOBOM OallaHChl, MOKAa3aTeNd XHUMUYECKOro
MPOU3BOJCTBA.

CpoiictBa XTC kak CHCTEMBI: B3aMMOCBS3aHHOCTb DPEXHMOB
3JIEMEHTOB, Pa3iM4YHMe ONTHMAJIBHOCTU 3JIEMEHTA OAMHOYHOIO U B
CHCTEME, YCTOMIHBOCTD U CYIIIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB
U Ip.

MarepuanbHblii ¥ TEIUIOBOH OanaHchl. MeToquka COCTaBJICHHS U
pacuera MartepualbHBIX W TemioBbix OamancoB XTC wu ee
noacucteM. OcoOEHHOCTH pacyeTa 6aJaHCOB B CXEMaX C PEIHKIIOM.
®DopMbI IpencTaBieHus 6anaHCcoB (TabIUIIBI, TUATPaMMBI U Jp.).
MarepuanpHblli  0ajaHC [UII MacCOOOMEHHBIX M DPEaKIHMOHHBIX
3JIEMEHTOB. Hcnonb3oBanue CTEXUOMETPHUYECKHUX,
TEePMOJMHAMUYECKUX M MeX(a3HbIX 0anaHCOBBIX COOTHOIICHHH.
CreneHb UCIIOIB30BaHUS CHIPHEBBIX PECYPCOB.

OHTaNbIUIHBIA, JHEPreTHdecKuid (IO TIONHOW SHEPrud) ¢
skceprernueckuid  Oamancet u  KII[. Wx comocraBneHne wu
ncrons3oBanue B anannze X1C.

3.3. Cunre3 XTC

[onstne u 3amaun cuHTe3a XTC. OCHOBHBIE 3Tambl pa3pabOTKU
XTC. Ponp MaTeMaTHIECKUX ¥ SBPUCTUIECKHAX METOIOB.
OcHoBHBIE KOHLENMH Ipu cuHTe3e X TC: MoIHOEe NCIONb30BaHNE
CBIPBEBBIX M JHEPTETHYECKHX PECYpPCOB, MUHMMH3AIHUS OTXOOB,
ONTHMAJIbHOE HCIONb30BaHME ammapaTypsl. WX comepxanne u
cocoObl  peamm3ari. KoMOWHMpOBaHHBIE  TPOM3BOICTBA,
COBMEIICHHBIE MPOIECCH], BTOPHYHBIE HHEPTETHUECKHE PECYPCHI,
SHEPrOTEXHOJIOTWMIECKIE CHCTEMBI, TrepecTpamBaembie X T1C,
3aMKHYTBIE, MaJIOOTXOJHbIE TIPOM3BOACTBA - HX TIOHATHS,
0COOEHHOCTH U TIPUMCHEHHE.

OnHOpPOIHBIE TEXHOJIOTHYECKUE CXEMBI: CHCTEMA PEKyNepaTUBHOTO
TeII000MEHa, CHUCTeMa pa3JiefieHHs] MHOTOKOMITOHEHTHOH CMECH,
cucteMa peakTopoB. OCHOBBI IIOCTPOCHHS WX ONTHMAJBHOMN

CTPYKTYPHI

HpOMLIIHJ'IeHHLIe XUMHUYCCKHEC
IPpONU3BOJACTBA

XuMHIEeCKHE OpOMU3BOACTBA PACCMATPUBAIOTCA TPCAMCETHO KakK
peaiun3zanus HN3YUYCHHBIX TEOPCTUICCKUX OCHOB XHUMMHKO-
TCXHOJIOTUYCCKUX TIPOHECCOB M XTC, KOHL[GHL[I/Iﬁ TIOCTPOCHMUSA




BeicokO3(pektuBHOM XTC. OCHOBHOW aKIGHT Jenaercs Ha

(I)I/ISI/IKO'XI/IMI/I‘IGCKI/IC OCHOBBI KOHICTIINH OCTPOCHUA
TEXHOJIOTHYSCKON  CXEMBI Opon3BOACTBA HW  €ro IOACHUCTEM.
HpOI/ISBOZ[CTBO C epHoﬁ KHUCJIOTHI. HpOPBBOI[CTB O aMMMHakKa.

IIpon3BoaCTBO a30THOM KUCIOTHI. [Ipor3BOICTBO CTHPOIIA.

5. | CoBpemeHHBIE TEH/ICHIUU B | Tekymiee cocTosiHMEe XMMHUYECKOH NPOMBIIIIEHHOCTH B MHpPE U
Pa3BUTHH XMMUYECKOM TEXHOJIOTHN | TEHJISHIWH €€ pa3BUTHA. [lepCrieKTHBHBIE MCTOYHUKU CHIPbS H
sHepruu.  Knmacrepuzamuss ~ XUMHYECKOHM  IPOMBIIUIEHHOCTH.
CoBMerieHHple  mpomecchl. ['mOkne W mepecTpauBaeMble
TEXHOJIOTUUECKHE cXeMbl. HOBBIE  XHMHUKO-TEXHOJIOTMUYECKHE
MPOLECCHI U CIIOCOOBI MOTydeHHs TPOAyKTOB. HaHOTEeXHONIOTHSI.
CojaepikaHue 3aHATHI CEMHMHAPCKOI0 THIIA
I‘E‘i HaumeHoBanue TeM (pa3aeoB) Tun Coaep:xaHue 3aHSITHI CEMUHAPCKOI0 THIA
1. | Xumuueckas TEXHOJIOTUS u 113 [Toxazatenu XUMHKO-TEXHOJIOTMYECKOr O rpoiiecca.
XUMHYECKOE ITPOU3BOJICTBO JIP | CrexuomeTrpuieckre 3aKOHOMEPHOCTH.
Ilokasatenn  XMMHKO-TEXHOIOTMYECKOro  Ipoliecca.
TepMoarHaMU4ecKHe 3aKOHOMEPHOCTH
2. | Teopernueckue OCHOBBI I13 | Iloka3arenu XUMUKO-TEXHOJIOTH4ECKOr0 mporuecca.
XUMHUYECKHX HpOLIECCOB u Kunernyeckue 3aKOHOMEPHOCTH.
peaxkTopoB Peakropbl uaeanpHoro BeitecHenus: (PUB) u naeansHOro
cMmeneHus HenpepsiBHOro neiictus (PYC-n)
PeakToppl ~MA€aNbHOTO  CMELIEHHA  MEPUOIUYECKOr0
nevictBust (PUC-mm). Annabatnyeckuii peakTop naealbHOro
CMCEUICHUA
JIP | MogpenupoBaHre U30TEPMUUECKHX IPOLIECCOB B PEAKTOPax
U peaKTOPHBIX CHCTEMax
AHanu3 mporecca «ra3-TBEpAOe» Ha NpUMepe OOXura
cynbhuia IMHKA
OxucneHne JUOKCHIA Cephl
3. | Xumunueckoe mnpousBoiactBo, kak | [I13 | Kackan peakropoB uaeansHoro cMmemienust (k-PYUC-H)
XUMHKO-TEXHOJIOTHYECKAsT CHCTEMa JIP Paznoponupie XTC. IlocnenoBarenbHoe U MapajuieabHOE
(XTC) coenqunenue PUC u PUC
DpaKIUOHHBIN PELMKIL
MatepuansHbliit 6ananc snemenTa XTC 6e3 XUMHIECKOTO
IpeBpaIleHus
MatepuaneHbiit 6amanc snemMeHTa XTC ¢ XUMHYECKUM
IpeBpalleHuEM
4. | IIpoMblnuIeHHBIE xummdeckue | I3 | PacxogHele KO3()QUIMEHTBI TO CBIPBIO, DHEPTUM U
IIPON3BOJICTBA BCIIOMOTATENbHBIM MaTepHaIaM
Matepuanshsiii 6ananc XTC B nenom
JIP | Ananu3 XUMHUKO-TEXHOIOI MUECKUX CUCTEM -
MPOU3BOJCTBO a30THOM KHUCIIOTEHI
5. | CoBpemeHHBIE TEHACHIIUN B | II3 | Pacxomupie k03(pPUIIMEHTHI TIO CBIPHIO, DJHEPTHH W
Pa3BUTHHA XUMHUYECKON TEXHOJIOTUU JIP | BcnoMoraTensHeIM MaTEpUaIaM
Matepuanshsiii 6ananc XTC B nienom
CoaepskaHue caMOCTOATEIBLHOM padoThI
rij‘(-r)l HaumeHoBaHue TeM (pa3/iesioB) Conep:xaHue caMoCTOSITeJIbHONH PadoThI
1. | Xumnueckas TEXHOJIOT U u | IloBropenue JIEKIITUOHHOT'O Marepuana. ITogroroBska K
XMMHYECKOE MPOU3BOICTBO MIPAaKTHUYECKUM 3aHATHSIM H Ja00paTOpHBIM padoTaM
2. | Teoperuueckue ocHOBHI | [loBTOpeHne  nekunmoHHoro  marepuana.  llogroroBka  k
XMMHYECKHX TIPOIIECCOB U | TIPaKTUYECKHM 3aHSATHSAM U JaObOpaTOpHBIM paboTtam
pEeaxkTopoB
3. | Xumuueckoe mpou3BoacTBO, kak | [loBropeHue JIEKIITUOHHOT'O Marepuana. ITogroroBka K
XMMHUKO-TEXHOJIOTHYECKasl CUCTEMa | MPAaKTHYECKUM 3aHATHIM H J1a00paTOpHBIM padoTam
(XTO)
4. | IlpombInuIeHHBIE xumudeckre | [ToBropeHne — jekumoHHoro — Mmartepuwana.  [logrotoBka K
TIPOM3BOJICTBA MIPAaKTHUYECKHUM 3aHATHIM M Ja00paTOpHBIM padoTaM
5. | CoBpemeHHEBIE TEH/ICHIIH B | [loBTOpeHne  nmekumoHHOro  Martepuaia.  [logroroBka K

PAa3BUTHH XAMIYECKOM TEXHOJIOTUH

MPAKTUYCCKUM 3aHATUAM U J'Ia60paT0pHBIM pa60TaM




3. OueHoYyHble MaTepUaJbl /Jis TPOBEJIEHUS] TEKYIEro KOHTPOJS YCHeBaeMOCTH U
NMPOMEKYTOUYHOI aTTeCTAIUM 00YYAIOIINXCH MO AUCHUIIMHE (MOLYJII0)
[lo mucuunnuHe (MOIYJIIO) IPETYCMOTPEHBI CIEAYIOLIME BUIbl KOHTPOJISI KadyecTBa
OCBOCHMS:
® TEKYyILIHUN KOHTPOJb YCIIEBAEMOCTH;
® [IPOMEKYTOYHAs aTTECTAlls 00YJarOUIUXCsl 0 IUCHUIITNHE (MOIYIIO).
3.1. OueHouHble MaTepHaJbl 1JIsi TPOBeIEHUs TeKyllell aTTecTAMU MO JUCIUIJIAHE

(MoayJ110)
Ne | KonTposampyemsbie TeMbl (pa3/esibl) HaumeHoBaHHe OLIECHOYHOTI'O CPEACTBA
n/n
1. | Xumudeckast TEXHOJOTUS M XUMHUYECKOE MPOU3BOICTBO Y cTHBIN onpoc
2. | Teopernueckrie OCHOBBI ~ XMMHYECKHX TPOLECCOB U | YCTHBIN onpoc. KoHTponbHas paboTa
PEaKkTopoB
3. | XuMudeckoe pOU3BOJACTBO, KAK XMMHUKO-TEXHOJOTHUYECKas | Y CTHBIN onpoc. KoHTponbHas paboTta
cucrema (XTC)
4. | TIpoMBIIJICHHBIC XUMUYECKUE TIPOU3BOICTBA Ycrabiii onpoc. KontposbHas padora
5. | CoBpeMeHHBICE TCHACHIIMM B  Pa3BUTHH  XUMHYECKOW | YCTHBIH OIpoC
TEXHOJIOT !

3.1.1 TunoBbie KOHTPOJIbHBbIE 3aJaHUS UJIH UHbIE MATEPHAJIbI, HEOOXOAMMBbIE I OLEHKH
3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONbITA eATEJILHOCTH B MpoIecce TEKyero KOHTPOJI
ycreBaemMocTH

YcrHblii onpoc
1. CrexmomerpHyeckne  3aKOHOMEPHOCTH  XHUMHYECKHX  mporieccoB.  OCHOBHOE

CTEXHOMETPUIECKOE COOTHOIICHHE.
2. Tlokazatemn  >(PPEKTUBHOCTH  XUMHUKO-TEXHOJOTHYECKMX  mporeccoB.  CremneHb

IIPEBpAILECHUSL.

[TokazaTenn XMMHKO-TEXHOJOIMUECKUX IpolieccoB. Bbrxoa npoaykra.

IToxazaTenn XMMHUKO-TEXHOJIOTHYECKUX IIporieccoB. MHTerpanbHas n mudpdepeHnmnanbHas

CEJIEKTUBHOCTb.

Xumnueckas TepMOAUHaMuKa. Pacyér KoHCTaHTBI paBHOBECHS.

Xumuueckas TepMOJUHaMuKa. Pacyér paBHOBECHOH CTENEHH ITPEBPAILEHHSL.

Xumuueckas TepMOJUHaMUKa. Pacyér paBHOBECHOTO COCTaBa PEaKIIMOHHOM cMeCH.

XuMHUecKasi TepMOJUHAMUKA. 3aBUCMOCTb KOHCTAHTBl PABHOBECHS OT TEMIIEPATYPBI.

Xumuueckas TepMoIMHaMUKa. MeTo/ibl CMELeHNs] PaBHOBECHSI COIIACHO NMpUHUUITY Jle-

[[Tatense — bpayna.

10. Xumnueckast kuHetuka. KuHeruka npocTelx HEOOPaTUMBIX U OOPATUMBIX PEAKLIHUH.

11. Xumnueckast kuHeTuKa. KUHETHMKa CIIOKHBIX MapayIeNIbHbIX M I0CIEI0BaTEIbHbBIX
peaKiuu.

12. Xumnueckasi KHHETHKA. 3aBUCHUMOCTb KOHCTaHTbl CKOPOCTHM XMMHUYECKOH peakuuu OT
TeMIepaTyphbl.

13. 3aBUCUMOCTh CKOPOCTH OOpaTHMMOI peakuuu OT TEMIEpPaTypbl B 3aBUCUMOCTH OT
TEIIOBOTO 3¢ deKTa mpoiecca.

14. Mogaenu mporecca «ra3-TBEPAOE» «CKUMAIOIEECS SIpO» M «CKUMAIOLAscs chepay.
Omnwucanue npouecca. Ilpumepbl XUMUYECKUX peakIuii.

15. Tlonsatne «mmuTHpyromei craaun». OO1acTH MpOTEeKaHHUs Mpoliecca «ra3-TBEPAOE» B
3aBHCUMOCTH OT JJUMHUTUPYIOIIEH CTaUH.

16. IlpoTekanue mporecca «cxumaromascs chepa» B nuddy3nonHoi odmactu. IIpoduis
KOHIIEHTpaluii razoobpasHoro peareHta B au¢p¢y3noHHOM oOmactu. MeTtoasl
nHTeHCUUKaIuu npoiecca B quddy3HOHHON 001acTu.

17. IlpoTekaHue mpoliecca «cKuMaromascs cepa» B KuHeTudeckod obnactu. Ilpoduns
KOHIIEHTpalluii ra3oo0pa3sHOro peareHTa B KHHETHYeCKOH oOmactu. Mertoasl
MHTEHCU(UKAIIH [Tpollecca B KHHETUYECKON 00I1acTH.

18. IlpoTekanue mpolecca «CKUMarouieecs sapo» B BHeUIHeIU(pGY3MOHHONH 0O0JIacTH.
IIpounp KoHIEHTpauui Ta3000pa3HOTO peareHTa B BHEUIHeIU(PPY3MOHHON OOJIACTH.
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19.

20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45.

46.

Meto b1 HHTEHCU(UKALIUY TIpoIecca B BHENTHEAU P Yy3NOHHOK 001acTH.

[IpoTexanne mporecca «CKUMaroUieecs sApo» B BHYTPUAUGD(GY3HOHHOW OOJIACTH.
[Ipodunp KoHIEHTpalmii ra3000pa3HOro peareHTa B BHYTpUAM(D(Y3HOHHOH 00sIacTH.
Meto b1 HHTEHCU(UKALIUY TIpoliecca B BHYTpUIU(H(Hy3n0oHHOM 00IaCcTH.

[IpoTexanue mporecca «CKUMAIOIIEECs sApo» B KuHeTHdeckod obmactu. IIpoduns
KOHIICHTpaluii ra3000pa3HOr0 peareHTa B KHHETHYECKOW oOmacth. MeTosl
WHTEHCU(UKAIIH MTPoIecca B KHHETUYECKON 00JIacTH.

ArmiapaTsl 11 IPOBEACHUS IIPOLECCA «Ta3-TBEPLOLN.

KoHcTrpykius annapara ¢ ceB/100KUKEHHBIM CIIOEM.

Oxwucnenne quokcuaa cepbl. Onmucanue mpouecca ¢ TOYKH 3peHus (pu3nuecKon XuMum.
MeToabl CMEIIeHUsI PABHOBECHS B PEAKIIUHM OKUCIICHHSI TUOKCUIA CEPHI.

AnmnaparypHoe oopmiieHHe Npoliecca OKUCIEHUS JUOKCH A CEPBI.

3aBUCUMOCTb COCTaBa ra3a Ha BXO/I€ B KOHTaKTHBIN anmapaT OKUCIEHHs JUOKCHA CEpbl
B 3aBUCHUMOCTH OT UCXO/IHOTO CEPOCOJAEPHKAIIETO ChIPHS.

[IpuHnun BeIOOpa KaTanu3aTopa i MpoLecca OKUCICHUS TUOKCUIA CEpPBI.

PexxuM paGoThl HEMOABMXKHOTO CJIOSI KaTaJIn3aTopa.

[lonsiTHE «annabaTuyecKoro pa3orpeBay.

Cxema 1BOMHOTO KOHTaKTHpOBaHUs — BoitHON abcopouuu (AK/IA) — dbyHKIMOHaIbHAS
cxema.

Cxema IBOMHOTO0 KOHTaKTHpOBaHUS — 1BoMHON abcopouuu (AK/IA) — TexHoornyeckas
cxema.

O6ocHoBanue BbIOOpa abcopOeHTa Ha TEPBOM W BTOPOM CTaauM aOCOpPOIMU B CXEMe
JK/IA.

OcHOBHBIE KOHIIENIIMNA CHHTE3a XUMHUKO-TeXHOoJIoTHUeckuXx cucteM (XTC) — xoHIenus
MOJIHOTO HWCIOJIb30BaHUS CHIPbEBBIX pecypcoB. Ilpumepsl peanuzanuu AaHHOUN
KOHLIETIIH.

OcHOBHBIE KOHIIENIIMNA CUHTE3a XUMHUKO-TeXHOoJIoTHuecknXx cucteM (XTC) — xoHIenus
MOJIHOTO HCIIOJIb30BAHMSI SHEPreTHUecKux pecypcoB. [Ipumepsl peanusanuu AaHHON
KOHLIETIIUH.

OcHOBHbBIE KOHIICTIIIMA CUHTE3a XUMUKO-TexHoJorndeckux cucteMm (XTC) — koHUenus
MUHHMU3ALKU 0TX010B. [Ipumeps! peanu3anuy JaHHOW KOHIEHITHH.

OcHOBHbBIE KOHIICTIIIMA CUHTE3a XUMUKO-TexHoJorndeckux cucteMm (XTC) — koHUenms
3¢ GeKTUBHOIO  HCMONb30BaHUs oOopynoBaHus. [Ipumepsl peanu3anuu JaHHOM
KOHLICTIIUH.

[Ipou3BoOICTBO a30THOI KUCIOTHI — ChIpbeBas 0a3a MPOU3BO/ICTBA.

[Ipou3BOCTBO a30THOM KHUCIOTBI — XUMHUYECKass cxemMa Hpou3BoACTBa. DU3HKO-
XMUMHUYECKOE OMHCAHUE MPOIIECCOB.

[Tpou3BOICTBO a30THOM KUCIOTHI — PYHKIIMOHAIbHASL CXeMa MTPOU3BOJICTBA.
[Tpou3BOICTBO a30THOI KUCIOTHI — CTAMSI MOATOTOBKU UCXOIHOTO ChIPbSL.
[Ipou3BOACTBO a30THOM KHCIOTHI — ammapaTypHoe O(pOpPMIIEHHE CTaIuu OKHUCICHUS
aMMUaKa.

IIpon3BoACTBO a30THOM KHUCIOTHI — CTaHsl OKHUCIEHUS aMMHuaka. YTo Takoe «KOTEI-
YTUIU3ATOP», U KaKyto (DYHKIIUIO OH BBITIOTHSET?

ITpon3BoACTBO @30THOM KHCIOTHI — CTa/IUsl OKUCIIEHUS OKcua a3oTa. [loueMy okucIeHUs
OKCH/JIa a30Ta HEJb351 00bEJMHUTH CO CTaJMel OKHCICHUs aMMHuaKa?

ITpon3BoACTBO a30THOM KUCIOTHI — y3en abcopbuuu. [louemy TermnooOMeHHbIH annapaT
nepes; aOCOpOLMOHHOM KOJOHHOW Ha3bIBAET «XOJOAWIbHHUK-KOHIEeHcaTop»? YUTo Tam
KOHJIEHCUpYeTCsi?

IIpon3BoACTBO a30THON KUCIOTHI — y3en abcopbumu. KoHcTpykius abcopOLMOHHOM
KOJIOHHBI.

ITpon3BOACTBO A30THOM KUCIIOTHI — y3€l CaHUTapHOW o4McTKU. [lo KakoMy MpHHLUIY
BBIOMPAETCS peareHT Uil BOCCTAHOBIIEHHUS OKCHJIOB a30Ta?



47. IIpou3BOJICTBO a30THOU KUCIOTHI — y3€JI CAHUTAPHOU OYMCTKU. Kakyro poJib BBIOJIHSET
TypOuHa?
48. TIpou3BOACTBO a30THOM KHUCIOTHI — ONHMCAaHHE HHEPrOTEXHOJOTMYECKOW CXEMBI
IIPOU3BO/ICTBA.
49. TIpou3BOACTBO a30THOM KUCIIOTHI — KaKylO0 POJIb BBHIMONHIET «IKOHOMaN3ep», CTOSIINN
mocJie TypOuHbI?
50. [Ipon3BoACTBO a30THOM KHUCIOTHI — Kakhe KoHIenuuu cuHTe3a XTC peann3oBaHbl Ha
IIPOU3BOJICTBE?
KonTpouabHbliii padora
Tema 2. Ilpumep KOHTPOJIbHOI padoThl Ne 1.
1. Onpenenuth cTeNeHb MPEBPAIIEHUS 0 KOMIIOHEHTY B (XB) ¥ cOCTaB peakIMOHHOM CMECH ISt
peaxkuuu
A+2B=2R+S,
ecitrt Xa = 0,6; cao =1 kmMons/M3; cgo= 1,5 KMOJTB/M®.
2. Onpenenuth BAUSHUE W30BITKA BOJSHOTO Tapa B UCXOTHOW CMECH Ha PaBHOBECHYIO CTEIIEHb
MIpEeBPALIEHUS 3TUJIIEHA B 00paTUMON peaKkIMy CUHTE3a ATaHOJIa:
C2Hs+ H20 - CoHsOH
U1 TPEX MOJIBHBIX COOTHOWIEHWM B ucxonHou cmecu o=H20:CoHs = 1; 4; 9. [laBnenue B
nporecce 3 MIla, konctanTa pasHoBecus K,= 0,068 MIla™.
Tema 3. [IpuMep KOHTPOJILHOM PadoThI Ne 2
1. Peaktop meproarUecKoro JAeicTBHS 3a 8 4 JTospKeH mpou3BoauTh Nr = 4,8 kmois npoaykra R.
UToOBI 3arpy3uTh peakTop, HaArpeTh €ro J10 HY)KHOM TeMIIepaTyphl U pa3rpy3UTh NOC/Ie OKOHYAHUS
nporiecca, Tpedyercs 1 d.
1) Haitti HeoOXx01MMBIi 00BEM peakTopa, €CI U3BECTHO, UTO B PEAKTOPE MPOTEKAET peakius A
— R ¢ koncranroit ckopoctu 0,026 MHH 2, HadaIbHAas KOHIIEHTpalMs BelecTBa A paBHa 8
KkMOITBE/M®, 99 % KOTOPOTO TIOIBEPraeTCs MPEBPAIEHHIO.
2) Onpenenutb 00bEMBI peakTopoB MC-H 1 UB 1151 mosmydeHust TaKoTo JK€ KOJTMYeCTBa MPOTyKTa
R B cyTku mipu TOM e CTENEeHU IPEeBpaIlleHUsI BelecTBa A.
2. B peakTope neanpHOro cMerenns oosémMoM 0,3 M3 IpoBoMTCS 3K30TepMUUecKas peakus |-
ro nopsaka A ™ R + Q,. KoncranTa ckopocTu peakiuu onuchiBaercs ypasHenueM K = 10%exp(
20000

RT ) ymun. Temmosoii sddexr peakium cocraBmier 2300 Kkam/kmomb. I[LTOTHOCTH
PEaKIMOHHON MacChl HE 3aBHCUT OT CTENeHM TpeBpamieHus n paBHa 420 kr/m®. YieneHas
Ter10€MKOCTh pacTBopa paBHa 0,95 kkan/(kr-K). PactBop pearenra A momaércs ¢ KOHIIEHTpaIuei
6 xmons/M® B konuuectBe 0,6 M%/u. PaccuuraTh, npu Kakoil Temmeparype cleayeT M0JaBaTh
WCXOJHBIA pacTBOp BellecTBa A B peakTop, paboTaromuii B aquabaTH4eckoM pexuMe, YTOObI
TeMiepaTypa B H&M He npesbimana 60 °C.

Tema 4. [Ipumepbl BONPOCOB K KOHTPOJIbHOI padoTe Ne 3
XKunkxodazuelil mporuecc omuchiBaeTcs peakuueil 1-ro mopsaka tuna A—2R ¢ KoHcTaHTOU
CKOpPOCTH paBHOMU 8,3-10° cex™ Konnentpanust ucxoHoro Bemecta coctasiser 0,36 MOJb/.
Pacxo/ peakimoHHoOM cMecu paseH 0,12 M%/MuH.
[Iponecc mpoBoAUTCS B YCTAHOBKE U3 3 PEaKkTOPOB CMEIIEHUS, COEAMHEHHBIX MOCIEI0BATENBHO
o6bemoM 0,3 M°.
OrnpenenuTh NPOU3BOIUTENBHOCTh YCTAHOBKH MO MPOAYKTY R.
3.1.2. MeTtoguueckue MaTepuajbl, ompeaesiolMe TMPoUeIypPbl OLEHUBAHHUSA 3HAHMIA,
YMeHM, HABBIKOB U (WJIN) ONBITA AeATeJIbHOCTH B X0/Ie TeKYIIEero KOHTPOJIsl YCIIeBAeMOCTH
YcTHBIN OTBET

Onenka 3HaHui npeanonaraeT auddepeHpoBaHHbI MOAX0A K 00yJaromemMycs, y4eT
€ro WHAMBUAYaTbHBIX CIOCOOHOCTEH, CTETIEHb YCBOCHUS U CUCTEMATHU3AIMA OCHOBHBIX MOHSATHIA
U Kateropud mo aucnuiuiiHe. KpoMe TOro, oOmeHHMBaeTcs HE TOJBKO TIyOWMHAa 3HaHUN



MOCTaBJICHHBIX BOMPOCOB, HO M YMEHHME MHCIIOJIb30BaTh B OTBETE MPAKTUYECKHI MaTepual.
OneHuBaeTCs KyJIbTypa peuu, BiIaJJeHIe HaBbIKaMU OPaTOPCKOTO UCKYCCTBA.

Kpumepuu oyenusanus: nocinenoBaTebHOCTD, TOJTHOTA, IOTHYHOCTD M3JI0KEHUS, aHAIIN3
pPa3NUYHBIX TOYEK 3pEHHs, CaMOCTOATENbHOE O0000meHrne Marepuaiga, HCHOJIb30BaHUE
npoecCHOHATBHBIX TEPMUHOB, KYJIbTypa pPe4YH, HaBBIKH OpPaTOPCKOTO HCKyccTBa. M3nmoxeHue
MaTepuaia 6e3 (pakTHIeCKUX OMHOOK.

OneHka «omauuHO» CTABUTCS B CiIydae, KOT/Ia MaTepHal M3JIaraeTcs MCYEPIIBIBAIOIIE,
MOCIIEIOBATEIbHO, TPAaMOTHO W JIOTUYECKH CTPOMHO, NPU 3TOM PACKPBIBAIOTCS HE TOJBKO
OCHOBHBIE MOHSTHSL, HO U aHAIM3UPYIOTCS TOYKH 3PEHUS pa3IMYHbIX aBTOpoB. OOyyaromuiics
HE 3aTPYJHSETCS C OTBETOM, COOIIONACT KYJIbTYPY PEeUH.

OmneHka «xopouioy» CTaBHUTCS, ecii 0OyJarOIIUIiCs TBEpAO 3HAET MaTepHaj, TPaMOTHO U
M0 CYIIECTBY HM3JIaraeT €ro, 3HaeT MPAaKTUYECKylo 0a3y, HO MpH OTBETE Ha BOIPOC JOMyCKaeT
HECYIIECTBEHHBIE TIOTPEITHOCTH.

OmeHKa «y0061emeopumenbHo» CTABUTCS, €CITH 00YYaIOIIHICS OCBOMII TOJIHKO OCHOBHOM
MaTepHall, HO He 3HaeT OT/ACIbHBIX JIeTalleH, JOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO MTPABUIIHHEIE
(GOpMYITHPOBKH, HApYIIAeT MOCIEIOBATEIHLHOCTh B M3JIOKEHHHM MaTepHana, 3aTPyIHSETCS C
OTBETaMH, TIOKa3bIBAa€T OTCYTCTBHE [OJDKHOHM CBSI3M MEXIy aHAJIM30M, apryMeHTalued u
BBIBOJIAMH.

OneHka «HeyoogiemeopumenbHo» CTaBUTCS, €CIH OOyJaroIWics HE OTBEYaeT Ha
MTOCTaBJICHHBIE BOTIPOCHI.

KonrpoJsbHas padora

OneHnBaeTcsl HE TOJILKO TIIyOWHA 3HAHWK TIOCTAaBICHHBIX BOIPOCOB, HO M yMEHHE
W3JI0KHUTh MTUCHMEHHO.

Kpumepuu oyenusanusa: nocnenoBaTenbHOCTh, OJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOYEK 3PEHHS, CAMOCTOsITEIbHOE 00001IeHe MaTeprana. M3noxxenne matepuana 6e3
(haKTHYECKUX OMHUOOK.

OneHka «omauyHO» CTaBUTCS B Cllydae, KOra cOOJI0/IEHbl BCE KPUTEPHH.

OneHka «xopouto» CTaBUTCA, €clid 0Oy4JaIOUIUIiCS TBEpIO 3HAET MaTepual, rPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT MpaKTUYecKylo 0a3zy, HO JIOMYCKaeT HEeCYIIECTBEHHbIE
MOTPEIIHOCTH.

OueHka «yodogremsopumesnbHo» CTaBUTCS, €CIM 00YJaroIIUics OCBOWII TOJIbKO OCHOBHOM
MaTepual, HO He 3HaeT OTAENbHBIX JIeTalel, J0MyCKaeT HEeTOUHOCTH, HEIOCTATOYHO MpPaBUJIbHbIE
(GbOopMyIUPOBKHM, HapyllaeT IOCIeI0BATEIbHOCTh B HU3JI0XKEHUM MaTepHualia, 3aTpylHseTrcs C
OTBETaMHM, IOKAa3bIBAET OTCYTCTBUE JIOJDKHOM CBSI3M MEXIYy AaHaJIU30M, apryMeHTauued Hu
BBIBOJIAMHU.

OueHka «HeyoosiemgeopumenvHoy CTaBUTCS, €ClAu OOydJarolMiicss HEe OTBeYaeT Ha
MTOCTABJICHHBIE BOIIPOCHI.

3.2. OueHoYHble MaTepUAJIbI /ISl MPOBEAeHUS MPOMEKYTOYHOM aTTecTallUH
3.2.1. Kputepum ouieHKH pe3yJIbTaTOB 00y4eHus M0 JUCIUILIUHE (MOYJII0)

Ikana Pe3yabTaTtsl
Iloka3aTeu oLeHUBAHMSA Pe3yJbTATOB 00yYeHUS
OLlCHUBAHMA o0yueHuUst
OTJIMYHO 3HaerT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCTIEJOBATEIBHO U TPAMOTHO €r0 M3JIaraeT, ONMpasich Ha 3HAHWS
OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHWH JeNaeT KBaIW(HUIHPOBAHHBIE
BEIBOZBI M 0000IIEHNS, CBOOOTHO OTIEPUPYET KATETOPUSIMHU U TIOHATHSIMH.
Ywmeer: - o0ydJaromuiics yMeeT caMOCTOATENBFHO W TNPAaBWIBHO pemaTh ydeOHO-
npodeccoHanbHBIE  3aJadud  WIM  33aHUS, YBEPEHHO, JIOTHYHO,
TIOCIIEI0BATENIFHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCIIONb3Ys
Hay4JHBIC TTOHATHSA, CChUIAACh HA HOPMATUBHYIO 0a3y.

Brnaneer: - 0OyJaroUMiics BIIajieeT PAlMOHAIBLHBIMHA METOIAMH (C MCIIONb30BaHUEM
palMoHANBHBIX METOAMK) PEHICHHS CIIOXHBIX MPOQEecCHOHATBHBIX 3a1ad,
TIPEACTAaBICHHBIX JETOBBIMH UTPaMH, K€HcaMu U T.11.;

[Ipu pemenny MpoIeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS] TJIABHOTO,
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- CBSI3KOM TEOPETHYCCKUX TIOJIOKEHUH ¢ TPeOOBAHUSIMHU PYKOBOISIIAX
JIOKYMCHTOB,

- MBJIOKEHHSI MBICIICH B JIOTHYIECKOM MTOCIIETOBATEIBHOCTH,

- CaMOCTOSTENILHOTO aHann3a (akThl, COOBITUH, SBICHUH, MPOIECCOB B MX
B3aUMOCBSI3U M JIUAJICKTHICCKOM Pa3BUTHH.

XOPOIIO 3Haer: - 0o0yJaroIIuiics TBEPAO YCBOWJI MaTepual, JOCTATOYHO TPAMOTHO €ro
W3JIaraeT, OMUPAasCh Ha 3HAHWUS OCHOBHOM U JOTIOJIHUTEIHLHOU JIUTEPATYPHI,
- 3aTpyAHsercs B (OPMYIMPOBAHMU KBATU(HUIIMPOBAHHBIX BEIBOJOB H
0000IIEHH, ONMepUpyeT KATCrOPUSIMH M TOHATHSIMH, HO HE BCeraa
MPABHJIHHO HX BEPUPHUIUPYET.

YwMmeer: - 00yJarOIIUIICS YMEET CAMOCTOSATENIFHO M B OCHOBHOM TIPABHIILHO PEIaTh
yueOHO-TIPOGECCHOHATBPHBIC 3alaud W 3aJaHus, YBEPCHHO, JIOTHYHO,
MOCJIEIOBATEIFHO W apryMEHTUPOBAHO H3JaraTh CBOC pCIICHHE, HE B
MOJTHOM MEepe WCIOJNIb3Yysl HAYYHBbIC TOHSATHS U CCBUIKA HAa HOPMATHBHYIO
0azy.

Brnaneer: - OOYdYaIOILIMIACS B IICJIOM BIIAJCET PAIMOHAIHLHBIMU METOIAMHU PEIICHHS
CJIOKHBIX TPO(HECCHOHANBHBIX 3a/1a4, MPEACTABICHHBIX JICIIOBBIMU UTPAMHU,
KelicaMu U T.1I.;

Ilpu pemreHEH CcMOr MPOAEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
NIYOUHHOCTH HaBBIKOB,

- BBIJICJICHUS TJIaBHOIO,

- M3JIOKEHHSI MBICJICH B JIOTUYECKOW MOCIICI0BATEIBHOCTH,

- CBA3KU TCOPETUUYCCKUX MOJIOXKEHUH C Tpe6OBaHI/I$IMI/I pyKOBO)IHU_H/IX
JIOKyMEHTOB,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITHI, SBJICHUH, MPOIECCOB B MX
B3aUMOCBA3HU U JUAJICKTUYCCKOM pa3BUTHU.

YAOBJIETBO- 3HaeT: - o0ydJaronuiicas OpMEHTHPYETCsl B MaTepuaie, OIHAKO 3aTPYJHSIETCS B €ro
PUTEJIBHO H3J10’KEHHU U,
- IOKa3bIBa€T HEIOCTAaTOYHOCTh 3HAHUM OCHOBHOM H JIOMOJHUTEIBHOMN
JUTEPATYPHL;

- c1abo apryMEHTHPYET HayuHbIE NTOT0KEHHUS;
- IPaKTHYECKH He CIIoco0eH c(hOpMyIIUpOBaTh BHIBOABI M 0000LICHHUS;
- YACTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.
Ywmeer: - o0yuaroluiicsi B OCHOBHOM YMEET PeIuTh y4eOHO-TPOo()ecCHOHANBHYIO
3aJady WK 3aJaHue, HO JOMyCKaeT OMMOKY, clabo apryMeHTHPYeT CBOE
pellIeHne, HEJOCTaTOYHO HCIIONb3yeT HaydHbIC IOHSTUS M PYKOBOJIIUCE
JIOKYMEHTBIL.
Brnapneer: - oOywaromuiicsi BiazieeT HEKOTOPHIMH palMOHAJIBHBIMU METOAAMHU
PpeLIeHns CIOKHBIX PO ecCHOHATIBHBIX 331a4, IIPEACTABICHHBIX AEIOBBIMH
UrpaMu, Keicamu 4 T.1.;
[Ipu pemeHun MpoOIEMOHCTPUPOBAI HEOCTATOYHOCTh HABBIKOB
- BBIJICNICHUS TJIABHOTO,
- U3JI0KEHMSI MBICIIEH B JIOTMYECKOM MOCIIEN0BATEIIBHOCTH,
- CBSI3KM TEOPETUYECKUX IIONOKEHWH C TPeOOBAaHMSAMH PYKOBOAAIINX
JOKyMEHTOB,
- CaMOCTOATEIBHOTO aHajH3a (DaKThI, COOBITHH, SBICHUH, MPOLECCOB B HX
B3aMMOCBSI3M U THAJICKTUYECKOM Pa3BUTHH.
HEYJIOBJIETBO- 3HaeT: - 00yJarommiics He yCBOMII 3HAUUTEIFHON YaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;
- He (OPMYITUPYET KBAN(UIIMPOBAHHBIX BEIBOJIOB M 0000IICHNH;
- HE BJIAJEET CUCTEMOI MOHITHI.

YwMmeer: o0yJaromuiicss He TOKa3all YMEHHE pemath y4eOHO-TIpodecCHOHATBHYIO
3aJa4y WIH 33/IaHHE.
Bageer: HE BBINOJHEHBI TPeOOBaHMUS, NPEIbABISEMbIC K HAaBBIKAM, OLCHUBAEMBIM

«(YOOBJIETBOPUTEIIHLHO».
3.2.2. KoHTpoO/bHbIE 32aaHUSA M/WJIHM MHbIe MaTepHAJbl 1Jisl POBeJeHUs] MPOMEKYTOYHOI
aTTecTaluM
Cnucox BONPOCOB /ISl YCTHBIX OTBETOB (BaPHAHTBI TECTA)
1. Xwumnueckwuii npouecc. Texnonornuyeckue noxkasarenu 3pdhekTuBHOCTH. Moaenn XuMHKO-
texHosnorndeckux cucreM. Iloxcucremsr XTC. IlapameTpbl COCTOSIHMS M MapaMeETPBI
CBOJCTB IIOTOKOB, ITapaMeTprl cocTosiHUsA deMeHToB XTC.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

Matepuanbiblii ¥ TerioBoil OanaHcel peakuuoHHoro uieMenta XTC. CpoiictBa XTC
Cunre3 XTC. Konuenuuu cuHTe3a U IyTd uX peuieHus. CHUHTE3 U CpaBHEHUE
OJIHOPOJHBIX CHCTEM PEAaKTOPOB BBITECHEHUS W CMELIEHUS IIPU NPOBEACHUU B HUX
Pa3JIMYHBIX PEAKLIUMN.

CrexuoMeTpuuecKkue 3aKOHOMEPHOCTM XMMMUECKUX IpoleccoB. lcmnonap3oBaHue
CTEeXHMOMETPUYECKAX 3aKOHOMEPHOCTeH B pacueTax mokaszarened 3¢dekruBHOCTH
TEXHOJIOTMYECKUX MPOIECCOB.

TepMoanHaMHUyecKrue 3aKOHOMEPHOCTH XUMHUYECKHUX MPOLIECCOB M MX HCIIOJIb30BAHUE B
TEXHOJIOIMYECKHUX pacyeTax

Kunernueckue 3akoHOMEPHOCTH XMMUYECKUX MporieccoB. CKOPOCTh peakluu U CKOPOCTh
npeBpaleHus BemecTsa. Cxema rnpeBpalleHus BellecTBa

I'omorennsie nporeccbl. Kunetnueckas MoJenb JUis MPOCTBIX HEOOPATUMBIX PEaKIMi
pa3IUYHOrO MopsaKa. AHaIUTHYeCKHe U rpadudeckue 3aBucumoctu: r(c), r(T), r(x), c(t).
TeopeTnuecKkuil ONTUMAIIBHBIN PEXKHUM.

I'omorennsie mponeccsl. Kunermdeckass Mojaenb A MPOCTBIX OOPATUMBIX peakIUil.
Ananutnueckne u rpadudeckue 3aBucumoctu: r(C), r(T), r(x), c(t), x(T). Jlunus
ONTUMAJIBHBIX TEMIIEPATyp. TeOpEeTHUECKNI ONTUMAIIBHBIA PEXXKUM.

I'omorennsie npoueccel. Knnerndeckast Mosienb Ui CIOKHBIX MapajlieNbHBIX PEaKIUil.
Ananutnueckne u rpadpuueckue 3aBucumoctu: r(c), r(T), r(x), c(t), Sr(c), Sr(T).
TeopeTnueckunii ONTUMAIIBHBIN PEKHAM.

I'omorennsie mnpouecchl. Kunernueckas Mojeiab sl CIIOXKHBIX IOCIIEIOBATEIbHBIX
peaknmii. AHanuTH4eckue u rpadudeckue 3asucumoctu: r(c), r(T), r(x), c(t), Sr(c), Sr(T).
TeopeTnueckunil ONTUMAIIBHBIN PEKHAM.

I'ereporennsie nporieccrl. Knaccuduxarus. [Tpumepsr.

I'eTeporennsiii mporecc raz-teepaoe. Mojenb «cxxumaromascs chepay». MatepuanbHbIN
OayaHc 1Mo Ta30BOM W TBepAou ¢aszam. Habmromaemass ckopocTh mpeBpaiieHus Bpems
MIOJIHOTO MpEBpallleHusl TBepaoro. Pexxumsl mpoTekaHus mnpouecca. Jlumurupyromue
CTaJUH.

I'eTeporennsiii mporecc ras-TBepaoe. Mogenb «cxuMaromascs chepa». Pexumbl
npoTtekanus npouecca. Jlumurupyromue craauu. CrnocoObl HHTEHCUBUKALMS IPOLIECCOB,
IIPOTEKAIOIIUX B PA3JIINYHBIX JIUMUTHPYIOMIUX CTAIHSIX.

I'ereporennsiii mpouecc ras-teepgoe. Mojenp «CxuMaromascs cdepay. PexnMel
IIpoTeKaHus mpouecca. Jlumurupyromue craauu. BinsHue Temmeparypsl U CKOPOCTH
[IOTOKA Ha CKOPOCTh IPEBpPaLEHUs

I'ereporennslii mpouecc ras-teepaoe. MoJenb «CKHUMaroleecs saApo». PexuMel
npoTtekanus npouecca. Jlumurupyromue craauu. CrnocoObl HHTEHCUBUKALMS IPOLIECCOB,
MPOTEKAIOIIUX B PA3JIMYHBIX JIUMUTHPYIOMIUX CTAIMSIX.

I'ereporenHslii mpouecc ra3-reeproe. Mojens «CxxuMaroieecs sapo». MarepuanbHbIi
OanaHc 1Mo ra3oBoil U TBepnoi (azam. Habmromaemass ckopocTh MpeBpallieHust U BpeMs
IIOJIHOTO TIPEBpAIllCHUs] TBEPAOro sl HIpoliecca, NPOTEKAOLUIEr0o B KHUHETHYECKOM,
obnacTu.

I'ereporennslii npouecc ras-tepaoe. Moaens «cxumaronieecs aapo». MarepualibHbIN
OanaHc 1Mo ra3oBoil U TBepnoi (azam. Habmromaemass ckopocTh MpeBpalieHust 1 BpeMs
MIOJIHOTO  IIPEBpAllEHWs]  TBEpIOro  Aasd  Ipolecca,  NPOTEKAIOUIEr0o  BO
BHYTpUIU (D DY3HOHHON 001acTH

I'ereporennslii nponecc ras-teproe. Moaens «cxumaromeecs sapo». MartepuanbHbIi
OanaHc 1Mo ra3oBoil U TBepnoi (azam. Habmromaemass ckopocTh MpeBpalieHust U BpeMs
MIOJIHOTO  IIPEBpALlEHWs]  TBEpIOro  AAd  Ipolecca,  IPOTEKAIOUIET0  BO
BHeIHe P Py3uoHHO 001acTH.

Karanmutnueckue mnpoueccsl. Karammuzaropel. TpeGoBanus, mnpeabsBiIsieMble K
KaTaJau3aTopam.
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19.

20.

21.

22.

23.

24,
25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

I'ereporeHHO-KaTaIUTUUECKUN MPOLIECC HA HEOPUCTOM 3€pHE KaranuzaTtopa. OCHOBHbIE
cragun. MaremaTHueckoe onucanue mpoiecca. Habmogaema ckopocTs mporecca.
['eTeporeHHO-KaTAIUTUYECKUM  MNPOLECC HA HEHNOPUCTOM  3€pHE  KaTaau3aTropa.
Hab6nromaema ckopocts npouecca. Habmogaemslii ko duurent. Biausaue temneparyps
U CKOPOCTH IOTOKA Ha CKOPOCTh IIPEBPAILCHHUS

['eTeporeHHO-KaTAIMTUYECKU  TPOLIECC HAa  MOPUCTOM  3€pHE  KaTajau3aTopa.
Maremaruueckoe omnucanue mnponecca. OcHoBHble cTaauu. HalOmronaemass cKOpocTh
npouecca. Moxayine 3enbroBuda-Tuie.

['eTeporeHHO-KaTAIMTUYECKU  TPOLIECC HAa  MOPUCTOM  3€pHE  KaTajau3aTropa.
HaGmrogaemass  ckopocth  mporecca. Monayns  3enpaoBuya-Tumie.  CreneHb
HCII0JIb30BAHUSI BHYTPEHHEN IOBEPXHOCTH KaTaiau3aTopa. Pexumsl nmpoTekanus mpouecca
'eTeporeHHO-KaTAIMTUYECKU  TPOLIECC HA  TMOPUCTOM  3€pHE  KaTaau3aTopa.
Habmronaemas ckopocts npouecca. Moayns 3enpaoBuua-Tuiine. Biusaue temmeparypbl
U pa3Mepa 3epeH KaTalu3aropa Ha HaONI0JaeMyl0 CKOPOCTh IIpoliecca U CTENeHb
WCI0JIb30BAaHUSI BHYTPEHHEHN MOBEPXHOCTH KaTalnu3aTopa

TenuioBbIe sIBJIEHUSI HA HETIOPUCTOM 3€pHE KaTaiau3aTopa

TenuoBbIe sIBJIEHUS HA TIOPUCTOM 3€PHE KaTaau3aTopa

I'ereporennslii npoiiecc raz-xuaKkocTb. MaTemaTuyeckoe onucanue mnpouecca. OCHOBHbIE
craauu. Habmonaemas ckopocts mporecca. CriocoObl HHTEHCU(UKAIIAH.

OcCHOBHBIE THUIIBI PEAKTOPOB B XUMHUYECKOM TexHOoJoruu. PaboTa pekTopoB B
MEePUOJUYECKOM M  HENPEPHIBHOM peXuMax. YCJIOBHOE BpeMsi IpeObIBaHUS.
QYHKIMOHAIBHBIE 3JIEMEHTHl pEaKkTopa. JTalbl NOCTPOEHUS MAaTEeMaTH4YECKOM MOJAenn
peakropa.

[loctpoenne  Mozenu  MEPUOAMYECKOTO  pEakTopa  UACAIBHOIO  CMEIICHHS.
N3oTepmuueckre mpoueccsl B HENPEPBIBHBIX PEAKTOpPaX CMEHIEHUs. AHAIUTHUYECKHE U
rpaduyeckue 3aBUCUMOCTH KOHIIEHTPAllUM, CTENEHH MpPEBpaIleHHUs] OT BPEMEHHU IS
MPOCTBIX PEAKIUN.

[TocTpoenne Moiean HEMPEPBIBHOTO PEaKTOpa MACAIBHOIO cMelleHus. M3oTepmuueckue
MPOLIECChl B HEMPEPHIBHBIX pEakTOopax CMEUICHHS. AHAIUTUYECKUE U Tpaduyeckue
3aBUCHUMOCTH  KOHIIGHTpAIlMHM, CTENEHU TMpeBpaileHus, u adddepeHnanibHON
CEJICKTUBHOCTHU OT BPEMEHH NMPEObIBAHUS AJISl CII0KHOMN MapaieIbHONW PeaKI|H.
[TocTpoenne Moiean HENMPEPBIBHOTO PEAKTOpa UACAIBHOIO cMmelleHus. M3orepmuueckue
MPOLIECChl B HEMPEPHIBHBIX PEAKTOpax CMENIeHUs. AHaJIUTUYeCKUe M rpaduveckue
3aBUCHUMOCTM  KOHIIGHTpAIlMHM, CTENEHU TMpeBpaileHus, u adddepeHnanibHON
CEJICKTUBHOCTHU OT BPEMEHH MPEObIBAHUS JJISl CII0KHOM MOCIeI0BATENbHOM peakiuu
[TocTpoenne mMoenu UaeaIbHOIO peakTopa BeITECHEHMS. M30TepMuueckue npouecchl B
peakTopax BBITECHEHUSI M IEPHOJUYECKUX PEAKTOpaxX CMEIICHHsS. AHAIUTHYECKHE U
rpaduyeckue 3aBUCHUMOCTHU KOHLICHTpALUH, CTENEHU MpEeBpaILCHMS, u
g depeHnnanbHOM CeJIeKTUBHOCTH OT BPEMEHH MPEeObIBaHUS U1 IPOCTHIX peaKui.
[TocTpoenne mMozenu peakTopa UaeanbHOrO BhITECHEHMS. M30TepMuyeckue mpoiecchl B
peakTopax BBITECHEHUS. AHAJIUTHYECKUE W TpadUyecKue 3aBUCUMOCTH KOHILIEHTPAILIUH,
CTEINEeHH IpeBpalleHus, U TuddepeHIINaIbHON CeeKTUBHOCTH OT BPEMEHHU NpeObIBaHUs
JUISL CJI0’KHOM MapaljiesIbHOM peaKInu.

ITocTpoenne Moaenu peakropa WACAIBHOTO BBITECHEHUS. M30TepMudeckue mpoueccsl B
peaKkTopax BHITECHEHMs. AHAINTHYECKUE U rpaduyeckue 3aBUCUMOCTH KOHIIEHTpAalUH,
CTEINEeHH NpeBpalleHus, U TudpdepeHIINaIbHON CeeKTUBHOCTH OT BPEMEHHU NpeObIBaHUs
JUISL CJI0’KHOM MOCIIEJOBATEIbHON peaKLnu.

IlocTpoeHne  MoJenuM  HENPEPBIBHOTO  PEAKTOpa  HMACAIBHOIO  CMELIEHUS.
HeunzorepMuueckue npoueccs B HENPEPBIBHBIX PEAKTOPAX CMEIICHHUS.

[locTpoenne Mozenn peakTopa UICaIbHOTO BhITeCHEHMs. HenzoTtepMuyeckue mnpoueccsl
B PEAKTOPE UECATIBHOTO BHITECHEHUS U IEPHOIUUYECKOM PEAKTOPE UA€ATBbHOTO CMEIIECHUS.
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36.

37.

38.

39.

40.

41.

42.
43.
44,

45.

46.

47.

48.

49.

50.

o1.

52.

53.

54,
55.
56.

S57.

CpaBHEHHUE HENPEPHIBHBIX IIPOLIECCOB B PEAKTOPaX UIACAIBHOTO CMELIEHUS U U/I€aIbHOIO
BBITECHEHMSI IIPU IPOBEACHNUN B HUX IIPOCTBIX U CJIOKHBIX PEAKLIMM

Kackag peakTopoB MIeaqbHOrO CMEHICHUS. AHAIMTHYECKUN W rpaduyeckuil MeTobl
pacdera Kackaza peakTopoB

CpaBaenue 3¢ ¢GeKTUBHOCTH pabOThl EIMHUYHOTO peakTopa CMEIIeHHs, KacKanaa
IIOCJIEA0BATEIBHOIO COSAMHEHUS U NAPAIIEIBHOTO COCIMHEHHS PEAKTOPOB UACAIBHOIO
CMEIIEHHUS [IPU MIPOBEIEHUHU B HUX IPOCTBIX U CIOXKHBIX peaKLUN

CpaBHenne S(PQPEKTHBHOCTH pPa0OTHl EIUHHUYHOTO pEaKTopa BBITECHEHHs, KacKaza
IIOCJIEA0BATEIBHOIO COSAMHEHUS U NAPAIIEIBHOTO COCIMHEHHs PEAKTOPOB UACAIBHOIO
BBITECHEHMSI [P IPOBEACHNUN B HUX MIPOCTHIX U CJIOKHBIX PEAKIIUM.

Bunet cesaseii B XTC u nx Ha3zHadYeHUE.

Monenu xumuko-TexHosnoruueckux cucreM. [loacucrempr XTC. Ilapamerpsl cocTosHuUS
Y TIapaMeTphbl CBOMCTB MOTOKOB, apaMeTpbl COCTOSIHUS 311eMeHTOB X TC.
MatepuanbHblii U TEIJIOBOW OaslaHChl peakIMOHHOTO 31emeHTa XTC.

Cgsoiicta XTC

Cunre3 XTC mpousBoacTBa a30THON KUCIOTH. XHMMHMYECKass U CTPYKTypHash CXEMbI
pou3BoicTBa. DU3MKO-XUMUYECKOE OCHOBBI OKUCIIEHHSI aMMHaKa, adcopOLnuu JUOKCHIa
a3oTa. PemieHune KOHIENIMI TMOJHOTO HCIOJIb30BaHUSA  CHIpbs, 3()(HEKTUBHOTO
WCIIOJIb30BAHUS SHEPrOPECYpPCOB, MUHHMH3AIUU OTXOJIOB, 3¢ deKTUBHOTO
WCII0JIb30BaHUS 000PYI0OBAHUS.

Konnenmmu cuareza XTC u myTH UX pelieHus.

XTC npousBojacTBa CEpHOM KHUCIOThI. XHMHUYECKAass U CTPYKTypHas cxembl. PU3HKO-
XMMHUYECKHE OCHOBBI abcopOIuM TpUOKCHa cepbl. PemeHne KoHLIENIUA MUHUMH3AIUU
OTXOJIOB.

XTC mnpousBoACTBA CEPHON KHUCIOTHl. XHMMHUYECKas U CTPYKTypHas cxeMbl. DU3UKO-
XMMUYECKHE OCHOBBI 00XKHUra CEpOCOAEPIKAIIEro Chlphbsi. PeleHne KOHIEenuuil NoIHOTO
HCIIOJIb30BAHUSA CHIPBS.

XTC mnpousBoACTBA CEPHON KHUCIOTHl. XHMMHUYECKas U CTPYKTypHas cxeMbl. DU3UKO-
XMMHYECKHAE OCHOBBI KATAIMTUYECKOTO OKUCIECHUS TMOKCUIA cepbl. Pelenne KoHnenuuin
3 PEKTUBHOIO MCII0JIb30BAaHMSI SHEPIOPECYPCOB.

XTC npoussoacrsa ammuaka. [lonHas xumuueckas U CTpyKTypHasi CXEMbI IIPOU3BOJICTBA.
OU3NKO-XMMHUYECKUE OCHOBBI IIOJIy4EHHUS a30TO-BOAOPOJHONM cMecH. Pemenue
KOHLIEIIUI MUHUMM3ALUU OTXOA0B.

XTC npoussoacrBa ammuaka. [lonHas XumMuueckas ¥ CTpyKTypHask CXEMbI ITPOU3BOJICTBA.
@OU3NKO-XMMHUYECKUE OCHOBBI IIOJIyYECHHUS CHUHTE3a aMMuaka. PelleHne KOHUENIMM
3P PEKTUBHOIO MCII0JIb30BAaHUSI SHEPIOPECYPCOB.

XTC nmpousBoACTBa a30THOM KHUCJIOTBI. XHMMHMYECKas U CTPYKTYpHas CXEMBbI
pon3BoAcTBa. DU3NKO-XUMUYECKOE OCHOBBI OKUCIIEHUS aMMuaka. Penienre KoHuenuui
IIOJIHOTO MCIIOJIb30BaHUS ChIPbSL.

XTC nmpousBoACTBA a30THOM KHUCJIOTBI. XHMMHMYECKas U CTPYKTYpHas CXEMBbI
pou3BoACTBA. DU3MKO-XMMHUYECKOE OCHOBBI abcopOLMM AMOKcHIa a3oTa. Pemienue
KOHIeNUH 3(h(heKTUBHOTO NCIIOIB30BAHUS SHEPTOPECYPCOB.

XTC mpousBoACTBa a30THOM KHUCJIOTBI. XHMHYECKas U CTPYKTYypHash CXEMBI
Npou3BOJACTBA. PemieHne KOHIENUMI MUHUMH3ALUU OTXOJOB U 3()(HEeKTUBHOTO
HCIOJIb30BaHUS 000PYA0BaHUS.

CunTe3 cuctemsl pazaeneHus (peKTuduKaIus) MHOTOKOMIOHEHTHOM cMecH.

CuHTE3 TEXHOJIOTHYECKON CXeMBbI TEeIII000MEHa MEK/y HECKOIBKUMH ITOTOKaMH.

CuHTE3 TEXHOJOTHYECKOM CHCTEMBl PEakTOpoB (IOCJeNoBaTeIbHOE U MapajlieIbHOE
COEIMHEHUE PEAKTOPOB UACATBLHOIO CMEIIEHHS M BBITECHEHUS AJIS POCTBIX U CIOXKHBIX

peaxiuit).
IIpon3BoACTBO CepHON KHUCIOTHL. YCTPOWCTBO KOHTAaKTHOTO Yy371a M aOCOpOLMOHHOM
anmnaparypsl. I1ytn MHTEHCU(DUKALTUT CEPHOKHUCIIOTHOTO IIPOU3BOCTBA.
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Texnomornueckas cxema JIK/JIA B mpousBoactBe H>SOs KOHTaKTHBIM METOJIOM, Kak
pUMEp OPraHMU3aLUH MMPOLECCOB B OTACIBHBIX MPOMBIIIICHHBIX anmnaparax u B XTC.
TexHosornueckas cxema pou3BOACTBA aMMHUAKa, KaK IpUMEp OpraHU3aliy [IPOLIECCOB B
OTJIEbHBIX MPOMBIIIIEHHBIX anmnapaTtax u B XTC.

[IpousBoacTBO a30THON KUCIOTHI. OKHMCIEHHE aMMHUaKa U OKHUCIIOB a30Ta. XeMOCOpOIus
OKHCJIOB a30Ta. PU3NKO-XUMHUUYECKUE OCHOBBI TEXHOJIOIMUYECKUX MTPOLIECCOB.
DHEpProTexXHOJIOTUYECKasi cucTeMa Mpon3BoicTBa pa3zdasienHoit HNO3 moa maBieHuem
7,3 aT™M, KaKk IpUMep OpPraHU3aIIH IPOLIECCOB B OTAEIBHBIX MTPOMBIIIICHHBIX armapaTax
u B XTC.

[IpousBoncTBO cTupoaa. XuMHUYecKas U GyHKIMOHAIbHASI CXEMBI.

[IpousBoncTBo cTUposia. PU3UKO-XMMHYECKHE OCHOBBI M TEXHOJOTHYECKAs CXeMa
JeTUPUPOBaHUS 3TUIOEH301A.

[IpousBoncTBo cTuposa. DU3UKO-XMMHYECKHE OCHOBBI M TEXHOJIOTUYECKAas CXema
BBIJICTICHUS] CTHPOJIA U3 IPOIYKTOB JETHAPHUPOBAHUSI.

[IpousBoncTBo cTHposa. PUBNKO-XUMHUYECKOE OOOCHOBAHME M TEXHOJIOTMUYECKas cxema
SHEProTEXHOJOTUYECKONU CUCTEMBI.

CoBpeMeHHBIE TCHJICHIIMM B Pa3BUTHH XUMHUYECKOW TEXHOJOTHH. [lepcCrieKTUBHBIC
WCTOYHUKH CHIPhS U SHEPTHH.

CoBpeMeHHBIC TCHJICHIIMM B Pa3BUTHH XHMHYECKOW TEXHOJOTHMH. HOBBIE XUMHKO-
TEXHOJIOTMYECKHE MPOLIECCHI U CLIOCOOBI MOTY4YEeHHUSI TPOTYKTOB.

Hawnny4ime gocTynHble TEXHOJIOTHH.

3.2.3. Meroanuyeckue MaTepHAJbl, ONpedesOIIHe MNpoUeAypPbl OLEHHUBAHHUS 3HAHMIA,
YMEHHUI1, HABBIKOB B X0/i¢ IIPOMEKYTOYHOM aTTeCTALNHU

IIpouenypa oneHuBaHus 3HAHUM (TeCT)

[pepnaraemoe KOJINYECTBO 3aIaHUM 20

[TocnenoBaTenbHOCTH BEIOOPKH Omnpezenena 1o pas3jaenam

Kpurepuu olieHKH - MPABMWJIbHBIN OTBET HA BOIPOC

«5» ecin npaBWIbHO BIONHEHO 90-100% TecTOBBIX 3a7aHUi

«4» ecin MIPaBUIHHO BBHINONHEHO 70-89% TecTOBBIX 3aMaHuil

«3» ecin MIPaBUIIHHO BBHINMONHEHO 50-69% TecTOBBIX 3aHaHuil
IIpouenypa oneHuBanusi 3HAHUI (YCTHBIN OTBET)

[Ipenen AnuTENbHOCTH 10 MuHYT

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 2 Bompoca

[NocnenoBatensHOCTH BBIOOPKH BONpocoB u3 | CiydaiiHas
Ka)JIOT0 pasjena

Kputepnu ouenku - TpeOyeMBbIil 00beM U CTPYKTypa

- U3NIOKeHHe MaTepraia 6e3 (aKTU4eCKHX OIUOOK

- JIOTHKA U3II0KCHHS

- HCIIOJIb30BaHIE COOTBETCTBYIOIIECH TEPMUHOIOI UK

- CTWJIb PeUH H KYJIbTYypa pedun

- 1oa00p MPUMEPOB X HAYYHOH JINTEPATYPHI U PAKTHKH

«5» ecnn TpeOOBaHMsI K OTBETY BBINOJIHEHBI B IIOJTHOM 00beMe

«4y» ecnun B IICJIOM BBIIIOJIHCHBI TpC6OBaHI/I$[ K OTBETY, OJHAaKO €CTb

HEOOJIBIIINE HETOYHOCTH B H3JIOXKCHHH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHMS BBHIIOTHEHBI YaCTUYHO — HE BBIIEPKaH 00BEM, €CTh

(akTdeckne — OmMOKHM, HapylleHa  JIOTHKA  HM3JI0KEHHUS,
HEZOCTaTOYHO MCIOJIb3YEeTCsl COOTBETCTBYIOIIAS TEPMHUHOIOTHH

IIponenypa ouneHuBaHMs YMEHHMH M HAaBBIKOB (pelIeHHe NPOOJEeMHO-aHATHTHYECKHX H
NPAKTHYECKUX Y4eOHO-NTPOoeCcCHOHAIBHBIX 321a4)

[Ipennaraemoe KOJIMYECTBO 3aJaHUIl 1
[TocnemoBaTenbHOCTE BEIOOPKHU CrnydatiHast
Kpurepun onenku: - BBIJICJICHUE U TIOHUMAaHUE MPOOJIeMbI

- YMCHHUC 0606III3TI>, COMIOCTABJIATh PA3JIMYHBIC TOYKU 3PCHUA

- ITOJIHOTA HUCIIOJIb30BaAHHA UCTOYHUKOB

- HAJIMYHEC aBTOpCKOfI IIO3UIHNH

- COOTBETCTBUEC OTBCTA MOCTABIICHHOMY BOIIPOCY

- HCIOJb30BAHHMC CONHAJIBHOIO ONbITd, MATCPHUAJIOB CMI/I,
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CTAaTUCTHUYECKHX JaHHBIX
- JIOTHYHOCTb U3JI0KEHHUS

- YMeHHe cJeaTh KBaTU(UIIMPOBaHHBIE BBIBOJBI N 0000IIEHUS C
TOYKH 3pEHUSI pelIeHusI MPo(ecCHOHAIBHBIX 3a1a4

- YMEHUE NIPUBECTU NIPUMEP

- OIIOpa Ha TEOPETHYECKUE MONOKEHHS

- BJIAJICHUE COOTBETCTBYIOIIEH TepMUHOTIOTHEN

«5» ecnu Tpe60BaHI/I$[ K OTBETY BBIIIOJHCHBI B ITIOJTHOM o0BeMe

«4» ecnm B IICJIOM BBIIIOJTHCHBI Tp€6OBaHI/I$I K OTBCTY, OJHAKO €CTb

HEOOJBIIINE HETOYHOCTH B HW3JIOKCHUU HEKOTOPHIX BOIIPOCOB.
3atpynHseTcs B (OPMYITHUPOBAHMU  KBATU(PHUIIMPOBAHHBIX
BBIBOJIOB M 0000IIEHHIT

«3» ecnu Tpe60BaHI/I$I BBIMTOJIHEHEI YACTUYHO — IIBITAETCS 000CHOBATEL CBOKO

TOYKY 3pEHUs, OJHAaKo clabo apryMeHTUpyeT Hay4dHbIe
TOJIOKEHUS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENHEHO
copMynupoBaTh BBIBOABI M OOOOLIEHWS, HE BHAWUT CBS3b C
npoeccHOHANILHOM eSTebHOCTBIO

4. Y4yeOHO-MeTOAUYECKOe W MaTepHaJbHO-TeXHMYeckoe olecrnedeHue AUCHUILIMHBI
(MoayJis1)
4.1. DieKTpOHHbIE YUeOHble U3JaHUSs

1.

Urnarenxos, B. M. OOmas xumudeckas TEXHOJOTHUS: TEOPHs, MPUMEPHI, 3aJaud :
yaeOHoe mocodue i By30B / B. W. UrHarenkoB. — 2-e u3n. — Mockga : M3naTenscTBo
OpaiiT, 2023. — 195 c. — (Bwicmiee o6pazoBanme). — ISBN 978-5-534-09222-6. —
Texcr : snextponusni // OOpazoBatenpHas miatdgopma HOpait [cait]. — URL:
https://urait.ru/bcode/511872 (nara obpamienus: 14.02.2023).

Urnarenxos, B. M. Teopernueckue 0CHOBbI XUMHUUECKOM TEXHOJIOTUH : yueOHOEe TIocodue

UIsl cpeaHero mpodeccuoHanbHOTO 0OpasoBanus / B. U. UrnatenkoB. — 2-¢ wu3m. —
MockBa :  M3marensctBo  IOpaiit, 2023.— 195c.—  (Ilpodeccronansroe
oOpazoBanue). —  ISBN 978-5-534-10570-4. — Tekct : DdJCKTpOHHBIA  //

OopazoBarenbaas miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/517961
(mara obpamenus: 14.02.2023).

Komuccapos, 0. A. IIpouecce u anmaparbl XUMUYECKOW TexHogoruu. B 5 4. Yacts 1 :
yueOHnuk mis By3oB / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Benrt ; mon penakmueit

10. A. KomuccapoBa. — 2-e¢ u3g., nepepad. u mon. — Mocksa : M3natensctBo HOpaiir,
2023. — 216 c. — (Boicmee obpazoBanme). — ISBN 978-5-534-09099-4. — Tekcr :
anekTpoHHbI // OOpazoBatenbHas 1miatdgopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/515341.
Komuccapos, 0. A. IIpoueccel u anmaparbl XUMUYECKOW TexHojoruu. B 5 4. Yacts 2 :
yuebnuk ans By3oB/ FO. A. Komuccapos, JI. C. 'opaees, . I1. Bent ; nox penakiueit

1O. A. KomuccapoBa. — 2-e uzn., nepepad. u nomn. — Mocksa : U3natensctBo HOpaiit,
2023. — 227 ¢c.— (Boicmiee obpazoBanme). — ISBN 978-5-534-09101-4. — Tekcr :
anekTpoHHbId  //  OOpazoBarenbHas minatdopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/515481.

Komuccapos, 0. A. Ilpouecchl n anmaparsl XuMAYECKOW TexHoJoruu. B 5 4. Yacte 3 :
yueOnuk ais By3oB / FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; nmoa penaxuuei
1O. A. KomuccapoBa. — 2-e uzn., nepepad. u nomn. — Mocksa : MznatensctBo HOpaiiT,
2023. — 246 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-09102-1. — Tekcr
aNeKTpoHHBIH  //  OOpasoBarenbHas 1uargpopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/515482.

Komuccapos, 0. A. Ilpoueccel u anmapatsl XuMu4eckoil TexHosoruu. B 5 4. Hacte 4 :
yuebHuk ans By3oB / FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; moa pemakiueit
1O. A. KomuccapoBa. — 2-e uzn., nepepad. u nom. — Mocksa : M3natensctBo HOpaiit,
2023. — 323 c. — (Bricmee obpazoBanme). — ISBN 978-5-534-09103-8. — Tekcer
aNeKTpoHHBIH  //  OOpasoBarenbHas 1uargpopma  FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/515900.
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7. Kowmmuccapos, 0. A. Ilpoueccel u annaparbl XUMHUUECKON TexHojoruu. B 5 4. Yacts 5 :
yuebnuk ans By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. I1. Bent ; moa pemakimueit
1O0. A. KomuccapoBa. — 2-e u3n., nepepad. u mom. — Mocksa : U3narensctBo HOpaiit,
2023. — 208 c. — (Beicmee obpazoBanue). — ISBN 978-5-534-09104-5. — Tekcer
anektpoHHbId // OOpaszoBarenpHas maatdpopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/515901.

4.2. DiekTpoHHBIE 00pa3oBaTebHbIE PeCyPChI
1. Dnexrponnas 6ubnuoreunas cucrema «5C FOPAMTy Biblio-online.ru (3BC «IOpaiity)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnextpoHHO-OmMOMMoreynas cucrema ZNANIUM [Onektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrpoHHas OubimoTeuHas cucrema «KOHCYIbTaHT CTyIeHTa» [ DIeKTPOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnexktpoHHass OumOnmnoreka [OnektpoHHbIi pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexrponHas Oubnnoteka «KubepJlenunka» [Onexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmamnmonnas cucrema «EamHOE OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcamd
[DnexTponHsIit pecypc]. — URL: http://window.edu.ru/.
7. denepanbHbIi LEHTP HMHPOPMAIMOHHO-00pPA30BATENbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemMeHHbIe NMPodeccHOHATIbHBIE 0a3bl JaHHBIX U MH(OPMANIMOHHBIE CIPABOYHbIE
CHCTEMBI

OOyuatomumMcst  obecriedeH J0CTyn (yAaJeHHBIH JIOCTYIN) K HIDKE CICAYIOIUM
COBPEMEHHBIM MpoeCcCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapu w OSHIOMKJIONEIWW Ha Akamgemuke [OnekTpoHHbli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nH(pOPMAIIMOHHO-TIPABOBOTO obecnedeHus «I apaHTy [DIeKTpoHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMIEH3HMOHHOTO W CBOOOJAHO PACHPOCTPAHSeMOro MNPOrpaMMHOIO
olecreyeHnsi, B TOM YHcJle 0Te4eCTBEHHOI0 IPOM3BO/ICTBA
1. Jluuen3noHHOE MporpaMMHOE obecrieueHure: onepauonHas cucrema Microsoft Windows,
nakeT oucHBIX npuitokeHuit Microsoft Office.
2. CBo0oaHO pacmpocTpaHsieMOoe MPOrpaMMHOE 0OecriedeHrE: CBOOOTHBIC TTAKEeThl O(PHCHBIX
npunoxxenuid Apache Open Office, LibreOffice.
3. IlporpammHoe obecrieyeHre OTEYECTBEHHOTO IPOU3BOJCTBA: CIPABOYHO-IIPABOBAS
cucrema «lapant» (DneKTpOHHBIN nepuoanueckuii cnpaBoyHuk «Cucrema TAPAHTY),
obpaszoBatenbHas mnathopma FOPAUT (Dnekrponnas Guémmoreunas cucrema «OBC
FIOPAWT» Biblio-online.ru (3BC «IOpaiit»)), 31eKTPOHHO-OMOIMOTEUHAsI CHCTEMa
ZNANIUM, snexktponnast Oubnuoreynas cucrema «KOHCylIbTaHT CTYACHTay.
4.5. O0opynoBaHue U TEXHUYECKHUE CPeICTBA 00yUeHHus

Jnisa peanuzanuy AUCHMUILTAHBL (MOIYJS) HCIONB3YIOTCA YueOHBbIE ayIUTOpUU IS
IpOBEACHUST Yy4eOHBIX 3aHATHHA, KOTOPbIE OCHALIEHbl OOOpPYAOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOy4deHHUs, U MOMELICHUs Ul CaMOCTOSTENbHOM paboThl 00ydaromuxcs, KOTopble
OCHAII[EHbl KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» u
oOecreyeHbl JIOCTYIIOM B JJIEKTPOHHYI MH(OpMaIMOHHO-00pa3oBatenbHyo cpeny PXTY
um. JI.V. MenneneeBa. JlomyckaeTcst 3aMeHa 000pyI0BaHUS €T0 BUPTYaJbHBIMHU aHAJIOTaMU.

HaumeHoBaHmne y4eOHBIX ayTUTOPHUI 1151 OcHaleHHOCTh Y4eOHBIX ayAUTOPHUIA /IS POBeAeH s
NpoBeaeHus1 y4eOHbIX 3aHATUHH H YueOHBbIX 3aHATHI U MOMeIIeHU Il CAaMOCTOSITeILHOM
MOMELIEHUI JJISl CAMOCTOATE/IbHOI pa6oThI 000pyI0BAaHHEM U TEXHHYECKUMH CPeACTBAMH
padoTbI* o0y4ueHus
YuyebHble  ayauTOpUH  JUIA  TIPOBEJACHMS | YdueOHas ayauTOpusl YKOMIUICKTOBaHA CIELHATN3HPOBAHHON
y4eOHBIX 3aHATHI MeOenblo, OTBEYAIOMICH BCEM YCTAHOBJICHHBIM HOpMaM H
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

TpeOOBaHUsIM, 00OpYJOBAaHHEM W TEXHHYECKMMH CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYIbTUMEANHHOE 000pYyAOBaHNE).
[Tomemenue 11t caMOCTOSITENBEHON paboThI [lomemenne  OCHAIIEHO  KOMIBIOTEPHOM  TEXHUKOH  C
BO3MOXKHOCTBIO ~TONKIMIOYeHHsT K cern «VHTepHeT» n
obecrieyeHneM JOCTyNa B DJIEKTPOHHYIO HH(OPMAIHOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.W. MenneneeBa u k
3BC.

* Homep KOHKpETHOW ayAWTOpWH yKa3aH B INpHKa3ze 00 ayAWTOpHOM (oHJE, pacHHCaHuH Y4eOHBIX 3aHATHH U
pacIcaHuy IPOMEXXYTOYHON aTTeCTALUH.
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