PaGouas nporpamma qucuumJIMHbI (Moay.as) «O0mas XuMu4ecKasi TEXHOJIOT U,
BRJIIOYasi OHCHOYHBIC MaTEepHUaAJbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
OobmenpodeccroHanbHBIC WnxenepHas u OIIK-4. CmocobeH obecredunBaTh MPOBEACHUE
TEXHOJIOTHIECKAs TEXHOJIOTHYECKOTO  TpOIecca,  HCIOJIB30BaTh
MOATOTOBKA TEXHUYECKHE CPEJCTBA JJI KOHTPOJS MapaMeTpoB

TEXHOJIOTUYECKOT0 TMPOIIECCa, CBOWCTB CHIPhS H
TFOTOBOM NPOAYKLIMH, OCYIIECTBIATh H3MEHEHHUE
rapamMeTpoB TEXHOJOIMYECKOro Mpolecca IpH
HM3MEHEHHHU CBOMCTB ChIPhsI
[IpodeccronanbHbIE - -

1.2. KoMmnereHuum W WHAMKATOPbI HMX JOCTH:KeHHsI, (OPMHUPYeMbIX JHCHUIIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Conep:xaHue HHIUKATOPA KOMIICTCHIIHT
KOMIIETCHIIMH | KOMIICTCHIINH
OIIK-4 OIIK-4.1 W3ydaeT W aHaNM3UpyeT COCTaB M CBOMCTBA CHIPbS U IPOAYKTOB,

BIIHMSIOIIME HA ONTHMHU3AIMIO TEXHOJOTHYECKOTO Mpollecca W KauyecTBO
TOTOBOM NPOIYKINH

OIIK-4.2 BoisiBnisieT U ycTpaHS€T OTKIOHEHUS OT KOHTPOJBHBIX XapaKTEPUCTHUK
TEXHOJIOTUYECKOr0 Npolecca

OIIK-4.3 BeiOupaer myTd MHTEHCH(HKALUMM  TEXHOJOIMYECKHMX  IIPOLECCOB
MIPOU3BOJICTBA, NMPOEKTUPOBAHUS M COBEPIICHCTBOBAHMS COBPEMEHHOTO
TEXHOJIOTHYECKOr0 000pyI0BaHUS M TPUOOPOB

1.3. Pe3yabTaTrhl 00y4eHus 0 AMCHUILIHHE (MOAYJIIO0)
Lesb u3yuyeHUs1 TUCHMILIHHBI (MOAYJIsI) — [TOJyYeHHE 3HAHUM B 00J1aCTH peain3allui XUMHKO-
TEXHOJIOTUYECKUX TMPOIECCOB C YYETOM (DU3UKO-XUMHUECKUX OCOOEHHOCTEH MpPOTEKAFOIINX
peakiuii, BbIOOpa ONTHMAJbHBIX YCIOBHH peaJM3yeMbIX MPOLECcCOB, BbIOOpa 3(PQEeKTUBHBIX
PEaKTOpoB, NMPHOOPETEHUST HABBIKOB B COCTABJICHHH MaTE€pPHAJIbHBIX M TEIUIOBBIX OANaHCOB, B
pacuere MpOLECCOB M PEAaKTOPOB HA OCHOBE MAaTEMAaTHYECKOTO MOJEJIHMPOBAHMS, INOJIYyUEHUS
3HaHUU B 00J1aCTH pa3pabOTKU 3HEprocOeperarwimx XUMUKO-TexHonornueckux cuctem (XTC),
0€30TXO/IHBIX 1 MAJIOOTXOAHBIX TEXHOJIOIMI Ha MPUMEPE COBPEMEHHBIX IPOU3BOJICTB.
B pesynbrare u3ydeHus: AUCIUTUINHBI (MOYJIST) O0YYarOIIUiics TOKEH

3HATh:

® OCHOBBI TCOPUU XMMHUYECKUX IIPOLECCOB U PEAKTOPOB;

® METOJOJIOTUIO HCCIIEIOBAHUSI B3aUMOJCHCTBUS XHUMHUYECKUX IMPEBPALCHUN U SIBICHHUI

NepeHOoca Ha BCeX MacIITaOHBIX YPOBHSX;

® METOAMKY BBIOOpa peakTopa U pacuéTa Mporecca B HeM;
OCHOBHBIE PEaKIIMOHHBIE MPOLIECCH] U PEAKTOPhl XUMUUECKON U OMOTEXHOJIOTUH;
OCHOBHBIE INIPUHIMIIBI OPraHU3alMM XUMHUYECKOTO NMPOMU3BOJACTBA, €r0 UEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OIIeHKU 3(P(HEKTUBHOCTH MPOU3BOJICTBA;

® OCHOBHBIC XMMHYECKHE IIPOU3BOJCTBA;
yMeThb:

® paccuMTaTh OCHOBHBIE XapAaKTEPUCTUKU XUMUYECKOTO MTPOLIECCA;

e BBHIOpAThH PAMOHAIBHYIO CXeMY IPOU3BOACTBA 3aJAHHOTO MPOAYKTA;

® OLIEHUTh TEXHOJOTUYECKYIO 3()(HEKTUBHOCTH IPOU3BOJICTBA;

e BbIOpaTh 23 HEKTUBHBIN TUI PEAKTOPA,

® [IPOBECTH PaCYET TEXHOJIOIMYECKUX MapPaMETPOB I 3aJaHHOIO IPOLECCa;

e  OIpEAENNTH MAPAMETPhl HAWIIYYIIEH OPraHU3aluy IPOLECcCa B XUMHYECKOM PEAKTOPE;
BJIAJCTh:



2.2. Tembl

MeToaaMu aHanmu3a 3(HEKTUBHOCTH pabOThl XUMHUYECKHUX TTPOU3BOJICTB;

METOJaMHU pacueTa M aHajdu3a IMpPOIECCOB B XMMHYECKUX PEAKTOpaAxX, OINpPEACIICHUS
TEXHOJIOTHYCCKHUX ITOKa3aTeeH;

METOJaMH BbIOOpA XUMHUYECKHX PEAKTOPOB.

2. O0beM, CTPYKTYpA U co/iepKaHue TUCUMILTUHBI (MO1YJIs1)

2.1. O0beM QMCHUTIMHBI (MOYJIs)

Buowt yueonoi pavomut Dopmut 00yuenusn
Ounas
OO01IAasi TPYI0EMKOCTD: 3aUCTHBIC CAMHUIIBI/TaChI 5/180
KonTakTHas padora: 96
3aHATHS JIEKIIMOHHOTO THITA 32
3aHsITHS CEMUHAPCKOTO TUTIA 64
KoncyabTanuu 0
IIpoMe:KyTOUHASI aTTECTAINS 9K3aMeH
CamocrosiTesbHasi padora (CP) 84

(pa3mesbl) AUCUHMILIHHBI

(MoayJisi) ¢ YyKa3aHMeM OTBEJIE€HHOr0 Ha HHMX

KOJIH4eCcTBa 4acoB 110 (popmam 00pa3oBaTe1bHOM 1esITEIbHOCTH
Ounasn ¢popma odyuenus

Ne
n/n

HaumeHoBaHMEe TeM
(pa3nesoB)

Bubl yueOHoi#i padoTsl (B 4acax)

KonTakTHas pa6ora

3ausgaTua
JIEKIIMOHHOI0 THIIA

3aHATHSA CEMHUHAPCKOr0 THIA CP

JI

Hnpie 3 C JIP Hnpie

Xumuueckas

TEXHOJIOT U H
XHMHYECKOE
MIPOU3BOJICTBO

6

0 6 0 6 0 16

TeopeTnueckue
OCHOBBI XUMHYECKUX
HPOLECCOB u
pEeaKkTopoB

Xumuueckoe
MIPOU3BOJICTBO,
XUMHKO-
TEXHOJIOTHYECKast
cucreMma (XTC)

KakK

[IpomblluIeHHBIE
XUMHYECKHE
POU3BOJICTBA

CoBpemeHHbBIE
TEeHJICHIIUHN B
Pa3BUTHH XHUMHUUYECKOM
TEXHOJIOTHH

Ilpumeuanus:
JI — nexuum, [13 — npakruueckue 3ansatus, C — cemunapsl, JIP — nabopatopusie pabotsl, CP — camocrosiTensHas

pabora.

2.3. Conep:xkanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE MO TeMaM (pa3jeiaM) M
BHJIaM padoT

Conep:kaHue JeKIHOHHOT0 Kypca

Ne
n/n

HaumeHnoBanue Tem (pa3esioB)

CoaepxaHue JEKIIMOHHOTO Kypca

1.

XuMuueckas

TCXHOJIOIHA

XUMHUYECKOE IMTPOU3BOACTBO

u

1.1. OcHOBHbBIE Onpeae/ieHUs U MOJI0KEHUsI.

Xumudgeckass TexHONorusa. OOBEKT XHUMHYECKOH TEXHOJIOTHH.
MesxoTpaciieBo XapakTep XUMHUYECKOW TeXHOJoruu. Pa3zButue
XUMHUYECKMX TMPOU3BOACTB M XUMHUYECKOM TEXHOJIOTMU. MecTo
XUMHYECKOW TEXHOJIIOTHH B MPOMBIIIICHHOW cdepe W METOIOB
XUMHUYECKOH  TEXHOJOTHH B HEXMMHUYECKHUX  OTpacisx
MNPOMBIIITIEHHOCTH. CHUCTEMHBIA aHalM3  CJIOXKHBIX CXEM U
B3aMMOJICHCTBUM 3JIEMEHTOB CXEMbl — IMOHSATHE M COJIEpKAHUE

2



Mmerona. Pusznyeckoe W MaTeMaTH4eCKOe MOJAEIUPOBAHUE,
ONpPCACIICHNE W OCHOBHBIC IIOHATHA, WX MECTO B HWHKXCHCPHO-
XMUMHYECKHX HCCIENOBAaHMSAX M pa3paboTkax. MecTo M 3HAa4YEeHHUE
HATypHOTO ¥ BBIYMCIMTEIBHOTO 3KcnepuMeHTa. ConepKaHue H
3a71a4M y4eOHOro Kypca.

1.2. Xumu4eckoe Npou3BOICTBO.

IToHsTHE 0 XUMUYECKOM MTPOU3BOACTBE. MHOTO()YHKIIMOHATBHOCTD
XMMHUYECKOT0 Tpou3BojcTBa. OOmas CTPyKTypa XHMHUYECKOTO
MIPOU3BO/ICTBA. OcHoBHBIE MOJICHCTEMBI XMUMHYECKOTO
IIPpOU3BOACTBA. OCHOBHEBIE TEXHOJIOTHYCCKHE KOMITOHCHTBI
XHUMHYECKOTO TTPOM3BOCTBA.

KauecTBeHHBIE ¥ KOJIMYECTBEHHBIC MOKA3aTEIH XHUMHUYIECKOTO
IIPOM3BO/ICTBA: TEXHOJIOTUYECKHE, HSKOHOMHYECKHE,
9KCIITyaTallHOHHBIE, COMAIbHBIE.

1.3. CrpIpbeBble pecypchbl, BOJa M JHEPrusi B XHUMHYECKOM
NPOM3BO/ICTBE

Kiaccudukamms ceIpbeBBIX PECYpCOB IO Pa3IMYHBIM IIPU3HAKAM —
¢bazoBomy COCTOSTHHIO, MIPOUCXOXKACHHIO, HCTOYHHKAM.
MunepansHoe cblppe  (pyABl W TOJE3HBIE  HCKOIAEMBIE),
OpraHHYecKOe TPHPOTHOE CHIphe (TOPIOYHE HCKOIIaeMbIe),
pacTHTENIFHOE W JKMBOTHOE CBIPbE, BTOPHYHOE CBIPEE — HX
UCTIONB30BAaHWE M IIyTH TepepaboTku. OCHOBHBIE CIIOCOOBI
MepBUYHOI 00pabOTKM ChIpbs (0OOTaIleH!e, OYUCTKa, MOJAr0TOBKA
K TpaHCIOPTHpPOBKe U mnepepaborke). IloHsTne, cymHOCTh W
IpUMEpPBl YIIyOJICHNS! HCIONIb30BaHMS CHIPbS, KOMOWHHPOBaHMS
MIPOM3BOJICTB U KOMIIJICKCHOI MepepaboTKH CHIPHSL.

3HaueHNEe M HCIHOIb30BAHNE BOABI B XUMHUYECKUX MPOU3BOJICTBAX.
Uctounnkn Bompl. TpeOoBaHHWS K TEXHOIOTHYECKOW W OBITOBOM
BoJie. [IpompbInuIeHHas! MOATOTOBKA BOJIBI U METO/IBI €€ OYMCTKH OT
npumeceif. OCHOBHBIE METOIBI KOHTPOJNS KauecTBa  BOJBIL
DKOHOMHSI BOJIONIOTPEOICHUSI B NPOM3BOJCTBE. B0onooGopoTHbIe
CHCTEMBI.

Buzabl ¥ MCTOYHHMKM SHEPTUM B XMMHYECKOH MPOMBIIIICHHOCTH.
MacurtaGsl moTpeOIeHus u CrocoO0BI YMEHBUICHUS
9HepreTudeckux 3arpar. CymHOCTP M IPUMEPHl PEreHepaluu H
peKynepanuy  3HEPrHH. OJHEPrOTEXHOIOTHYECKHE  CHCTEMBI.
BropuyHble 3HEpreTHYECKHE Pecypcehl.

TeopeTnueckue
XUMHUYCCKUX
peakTopoB

OCHOBEI

TPOIIECCOB

u

2.1. OcHOBHBIE ONpeeJICHUS U MOJI0KEHHS
DU3UKO-XUMHYECKNE 3aKOHOMEPHOCTU XUMUYECKUX MPEBpallCHUN
— CTEeXHOMETPHUYECKHE, TEepMOJUHAMUYECKHE, KHHETHYECKUE.
ITokazaTenn XMMHUYECKOTO MPEBPAIEHHS — CTENCHb MIPEBPAIICHHS,
BBIXOA  MNpPOAYKTa, MHTerpampHas u  JguddepeHnnansHas
CEJICKTUBHOCTH, CKOPOCTH PEAKINN 1 NPEBPAILCHNS PEareHTOB.
2.2. XuMnueckue npouecchl

Omnpenenenne. Kiaccupukanuss XUMHYECKHX —IPOLIECCOB MO
Pa3IMYHBIM [TPU3HAKaM — XMMUYECKUM (B XUMHUYECKOH peaKiny,
TEPMOJMHAMHYECKIE XapaKTePUCTHUKH, CXeMa MpPEeBpalleHuH) U
(ha30BBIM (YKCIIO U arperaTHoe cocTosHue (Bhas).

l'omorenHBId XUMHYECKHH Tporecc. OmpenercHne W NPHMEPHI.
BiusHMEe XMMHYECKMX TIPU3HAKOB M YCJIOBHH MPOTEKaHUS
nporecca Ha ero nokasarenu. CriocoObl HHTEHCU(PHUKAIHH.
[TonsTre onTUManbHBIX Temneparyp. ONTHMaNbHBIC TEMIIEPaTyphl
Juis oOpaTMMBIX W HEOOpaTHMMBIX 3K30- W OHIOTEPMHYECKUX
peakuu.

l'eteporennsiii  (HeKaTaIUTUYECKUH) XMMHUYECKMH  IIpoILecc.
Onpenenenne u npumepsl. CrIpykTypa Ipolecca U €ro
cocraBirontie (cragum). HaOmomaemass CKOpOCTH XHMHYECKOTO
npeBpamienus. O6nmactum  (peXHWMBI) TMPOTEKAHHsI  TpoIlecca,
JMMUTHPYIOIIAS CTAHSA.

Iereporennsrii XxuMuYeckuid mporecc "ra3 (JKUAKOCTH) - TBepaoe'.
O06ocHOBaHMeE, IIOCTPOCHUE U aHAIN3 MaTeMaTHUECKON MOJIENH JUIst
peakuuii  ropeHust  (Mogmenb  "coxkumaromiasicss  cdepa)




TOTIOXUMHUYECKOH (Mozaenb "¢ HEB3aMMOIEHCTBYIOMIHUM sipoM").
HaOnromaemast CKOpPOCTh MpPEBpAILICHHS, BpEMs TMPEBPAIICHUS H
MyTH WHTCHCHOUKAIMH UISI Pa3IHIHBIX OOJIACTEH IMPOTeKaHHS
mporiecca.

lereporennsIii  XuMHUeCKuii mporecc '"ra3  (KHIKOCTB) -
*KuakocTh". OOOCHOBaHHE, TOCTPOCHHE U aHAIIN3 MAaTEMAaTHICCKOM
Momenu. HaOmromaemast CKOpPOCTh MpEBpallieHHsT M O0JaCTH
npoTekanus mporecca. [IyTH WHTCHCHU(DUKAIMU IS Pa3THIHBIX
PEXUMOB TIpoIIecca.

Karanmutnueckuit  mpomecc.  Ompenenenue, — kiaccuukarus,
npuMepbl. ['eTeporeHHBIN KaTaanM3 Ha TBEPOOM KaTaln3aTope.
O6ocHOBaHNEe, TOCTPOCHNE M aHAIN3 MaTeMaTHYECKOW MOJEIN Ha
KaTaIUTHYCCKOW TIOBEPXHOCTH M B TIOPUCTOM 3CpHE KaTalIU3aTopa.
Habnromaemass CKOpPOCTh TpEBpalICHUS U OONACTH IPOTCKAHHS
mporiecca. CTEneHb HCIOJB30BaHKUS BHYTPEHHEH IOBEPXHOCTH.
[TyTn nHTeHCH(DHUKAINY KATATUTHICCKUAX MPOICCCOB.

2.3. XuMnueckme peakTopbl

OmnpezencHre ¥ Ha3HAYCHUE XUMHUYECKOTO peakTopa. PeakTopsl B
XUMHYECKIX ¥ HEXIMUYECKHUX OTPACIAX MPOMBIIuIeHHOCTH. O630p
TUTIOB XMMHYECKHX pPEAaKTOPOB, WX CTPYKTYPHBIC 3JIEMEHTHI
(peakimoHHasl 30HA, YCTPOWCTBA BBOJA W BBIBOAA, CMCIICHHS,
pasfencHUs W PacHpeleliCHHs IIOTOKOB,  TCIUIOOOMEHHBIC
3HeMeHTbI), OCHOBHBIC IPOLICCCHI U ABJICHUA B HUX.
Cucremarusaiusi MPOIECCOB B XHMHYECKOM PEaKTOpe IO
MacmTaly WX MPOTEKaHWA: XMMHYECKas PEaKIus, XUMHYCCKHUHA
MpoIleCC B DJIEMEHTAPHOM 00BeMe, MPOIECCHl B PEAKIIHOHHOM
AJIEMEHTE U B PEaKTOpPE B IIETIOM, FIX B3aUMOCBS3b U HepapXudecKas
CTPYKTypa MaTeMaTH4YeCKOM MOZENH Tpolecca B pPeakTope.
[TpuMepbI MPOIECCOB B Pa3IMYHBIX BUAAX XUMHYCCKIX PEaKTOPOB.
Knaccupukamuss mporeccoB B peakTopax IO — Pa3IdIHBIM
MPU3HAKAM - BUJ XHMHYECKOTO MPOIIECCa, OPraHU3aIs MOTOKOB
pearcHTOB (cxema JBUKCHHUS PETCHTOB Yepe3 PeakTop, CTPYKTypa
MIOTOKOB B PEAKIMOHHOW 30HE), OPraHM3aIlUsl TEIUIOBBIX MOTOKOB
(TeroBOM  peXMM, CcXeMa TeIUIoOOOMEHa), CTallMOHAPHOCTH
mporiecca.

O6ocHOBaHNE M IOCTPOCHNE MAaTEeMaTHIECKOW MOZEIH Tporiecca B
peakTopax  pasliMYHOTO THUNAa KaK CHUCTEMBI  YpPaBHCHUU
MaTepUAFHOTO W TEIUIOBOTO OallaHCOB HAa OCHOBE MJAaHHBIX O
CTPYKTYpE II0TOKa, XUMHUYCCKUX NpEeBpallCHUAX, SIBJICHUAX
mepeHoca Temia W BEIIeCTBA W WX  B3aUMOJCHCTBUM.
Cucremarm3anisi W KIacCHpUKAIHUI MaTeMaTHYSCKHX MOMEIeH
MPOIICCCOB B PEaKTOPax.

W3oTepmudeckie MpoLecchl B XHUMHYECKOM peakTope. BrnmsHue
CTPYKTYpHl TIOTOKa (MAealbHOE CMEIICHHE ¥ BHITCCHEHHE),
CTAllMOHAPHOCTH Tporecca (IPOTOYHBIA W  MEPHOANICCKHIA),
mapaMeTpOB W YCIOBHHA MPOTEKaHWS Ipolecca (TeMIeparypa,
KOHIICHTpAIUs, JaBJCHHUE, O0BEM PEAaKIIMOHHON 30HBI, BpEMs),
BUJAa XMUMHYCCKON peakimu (TIpocTas W CJIOXKHAs, oOpatumasl u
HeoOpaTuMasl) W ee mapaMeTpoB Ha Mpo(HIN KOHIEHTpaluid u
MmoKas3aTejy Mpolecca B peakTope (CTEHEeHb MPEBPAICHUS, BBIXOJ
MPOAYKTA, CeIEKTUBHOCTH Iporiecca). OCHOBEI pacueTa mpolecca B
peaktope. ComocraBieHne S()()EKTHBHOCTH  TPOIECCOB B
PEaKTOpax, OMUCHIBAEMBIX MOJCISIMU HICATFHOTO CMCIICHHUS U
BEITCCHCHHS.

HeusorepMuyeckne TpPOIECCH B XUMHYECKHX  PEAKTOpaXx.
OpraHm3anys TCIUIOBBIX TOTOKOB U PEXKHMOB B XHMHYECKHUX
peakropax. PacnpeneneHue Ttemieparypsl, KOHLEHTpauud H
CTCIICHU TIPEBpalICHUA B PCaKTOpE B pPEKUMAX HUACAIBHOI'O
CMCIIICHNUSI ¥ BHITECHCHHS, aqnadaTHIecKoM U C TEIUIOOOMEHOM.
CBsI3b TEeMIIEpaTyphl M CTEIICHH IPEBPALICHUS B aInabaTHIECKOM
nporiecce. CONOCTaBICHHE ¢ U30TEPMUICCKHM pekuMoM. Yncio u
YCTOHYMBOCTH CTAIlMIOHAPHBIX PSKUMOB B PCAKTOPAX HACATHHOTO

"




CMEIIEHMYS.
2.4. IIpoMbIlIJIEHHbIE XHMUYECKHE PEAKTOPbI

Ha KOHKpeTHBIX MpUMepax MOPEJAMETHO  PacCMaTPUBAIOTCS
MPOMBIIIICHHBIE ~ PEAKTOPBI Uil MPOBEACHHS TOMOTCHHBIX,
TETEPOTCHHBIX U KATAJUTUYCCKHUX IMPOIECCOB — TUIBI PEAKTOPOB,
KOHCTPYKTUBHBIC XAapaKTCPUCTHKH ¥ OCOOCHHOCTH pEXHMa,
0071aCTH MCIOJIL30BaHUs.

XUMHUYECKOE IIPOU3BOJACTBO, Kak
XUMHKO-TEXHOJIOTHYECKAs CHCTEMA
(XTC)

3.1. CrpykTypa M ONHCAaHHe XHMHMKO-TEXHOJIOrHYecKOil
CHCTeMBbI

XUMHYIECKOE  IPOU3BOJICTBO  KAaK  XMMHKO-TEXHOJIOTHYECKas
cucreMa (XTC). Iomarme cucremer m XTC. Cocras XTC:
3JIEMEHTBHI, CBsI3H, mojcucTeMbl. JneMenTsl X TC, knaccudukanms
[0 BUAY IHPOLECCOB M HA3HAYEHUIO. TEXHOJIOTUYECKUE CBA3U
anmemenToB XTC (mortokm). IlocnenoBaTenbHasi, mHapajuiesbHas,
pa3BeTBIICHHAs, MOCJIEN0BATENIbHO-00BOIHAsl (Oalinac), oOparHas
(peuuKIT) TeXHOJIOTHYEeCKUE CBsI3U. X cXxeMbl U Ha3HauYCHHE.

Omucanane XTC. Bumer monmeneir XTC - omnmcarensHbBlE U
rpadudeckue. OnmcaTeabHbIE MOICIH - XHMHYECKas CXeMa H
MaTeMaTu4ecKas MOJENb. I'paduueckue MOJEIN -

(yHKIMOHATbHAS, TEXHOJOTHYECKAs,, CTPYKTypHass W IpyTue
(cnenmanpHble) cxeMbl. Ha3HaueHuWe, MPUMEHEHHE M B3aUMOCBS3b
MOJICIICH.

3.2. Avaims XTC

ITonsarue, 3amaun u pesyinbraTsl aHanu3a X1C - coctosHue XTC,
MaTepUANBHBIA M TEIUIOBOM OalaHCHI, IMOKa3aTeNd XHMHYECKOTO
MIPOM3BOJICTRA.

CgoiictBa XTC kak cHuCTEMBI: B3aMMOCBA3aHHOCTh PEXHUMOB
AIIEMEHTOB, Pa3NIYNe ONTUMAIBFHOCTH 3JIEMEHTa OJUHOYHOTO U B
CUCTEME, YCTOMYMBOCTh U CYUIECTBOBAHHE CTallMOHAPHBIX
PEXKHUMOB U JIp.

MartepuanbHbId U TEIIOBOM OanaHchl. MeTolMKa COCTAaBJICHUS U
pacuera MaTepuanbHBIX U TemoBeix OamancoB XTC wu ee
moncucreM. OcoOeHHOCTH pacdera OaJaHCOB B CXEMax C
perukiaoMm.  DopMbl  TIpeAcTaBieHHS ~ OamaHCcOB  (TaOJHUIIBI,
JUarpaMMBl 1 JIp. ).

MarepuanbHblii OamaHc T MacCOOOMEHHBIX W PEaKIMOHHBIX
3JIEMEHTOB. Hcnons3oBanue CTEXHUOMETPUUYECKHUX,
TEPMOJMHAMHYCCKUX M MEX(pa3HbIX OallaHCOBBIX COOTHOIICHHH.
CremneHpb NCTIONb30BaHUS CHIPHEBBIX PECYPCOB.

OHTaNbIUIHBIA, SHEpreTHyeckuit (IO TOJHOW DSHEpruM) H
skceprernueckuit Oamancel um KIIJ[. Mx comocraBieHne wu
ncrnoiib3oBanue B aHanmze X 1TC.

3.3. Cunre3 XTC

[onsarue u 3amaun cuaTe3a XTC. OCHOBHEIC STambl pa3padOTKU
XTC. Ponb MaTeMaTH4ECKUX U BPUCTUUECKHX METOJIOB.
OcHoBHBIE KOHLeNIMU Tpu cuHTe3e XTC: MoJIHOE UCIOJb30BaHUE
CHIPBEBBIX M DHEPreTHUECKUX PECYPCOB, MHHHMM3AIMS OTXOJIOB,
ONTHMAJILHOE HWCMOJB30BaHUE ammapatypbl. Mx cojepxaHue u
cnoco0Opl  peanuzanui. KoMOMHHMpOBaHHBIE  IIPOM3BOJCTBA,
COBMEIICHHBIE TPOIECCH, BTOPUYHBIE YHEPreTHYECKHUE PECYpPCHI,
SHEPrOTEXHOJIOTHYCCKHE CHCTEMBI, IMepecTpamBaemble XTC,
3aMKHYTBIC, MAJIIOOTXOJHBIC TPOM3BOJACTBA - WX MOHATHS,
0COOCHHOCTH U ITPUMEHEHHE.

OIHOPOIHBIE TEXHOJIOTHUYECKHE CXEMBL: CUCTEMA PEKYIIEPATUBHOTO
TEIUIOOOMEHA, CHCTeMa pa3e/icHHss MHOTOKOMITIOHEHTHOH CMecH,
cuctemMa peakTopoB. OCHOBBI TIOCTPOCHUS HUX ONTUMATbHON

CTPYKTYPBI

HpOMbIHIJ'ICHHBIC XUMHUYCCKHE
MMpOU3BOACTBA

XvuMudeckne MPOU3BOICTBA PACCMATPUBAIOTCA IMPEIMETHO Kak
peanuzanys ~ M3YYEHHBIX  TEOPETUYECKUX  OCHOB  XUMHKO-
TexHojoruueckux mnporeccoB u XTC, KOHUENUMI NOCTPOEHUs
BeicokoddextuBHoit XTC. OCHOBHOW axIEHT JenaeTcs Ha
(U3UKO-XMMUYCCKHE OCHOBBI KOHIICTIIUH MIOCTPOCHHUS




TEXHOJIOTUYECKOM CXEMbl IPOU3BOJICTBA M €T0 IOJICUCTEM.
IIpousBoncTtBo cepHOM  KUCIOTHL. IIpom3BoAcTBO aMMmuaka.
ITpon3BoaACTBO a30THOM KHUCIOTHL. IIpON3BOACTBO CTHpOTA.

5. | CoBpemeHHEIC TEHACHITUN B | Texymee cOCTOSHHE XMMHUYECKOH MHPOMBINIICHHOCTH B MHpE U
Pa3BUTUM XMMUYECKOM TEXHOJOTHM | TEHJCHLUUU ee pa3BUTHs. llepCreKTHBHBIE HCTOYHHKHU CBIPbS U
sHepruu.  Kiactepusanus — XMMHUYECKOH  MPOMBIIUIEHHOCTH.
CoBMmelieHHble  mporecchl. ['mOkue W mepecTpavBaeMble
TEXHOJIOTHYECKHEe cXeMbl. HOBBIE XMMHKO-TEXHOJIOTHYECKUE
MIPOIIECCHI M CIIOCOOBI MOTydeH sl TPoAyKToB. HaHOTEXHOMOTHSI.

Copep:kaHue 3aHTHII CEMHUHAPCKOTO TUIIA

I‘D‘i HaumMeHoBaHue TeM (pa3/ieioB) Tun Coaep:xanue 3aHSATHII CEMHHAPCKOTO THIIA
1. | Xumnueckas TEXHOJIOTHS " 113 IToxa3zarenu XUMHKO-TEXHOJIOTHYECKOTO rpoiiecca.
XMMHYECKOE ITPOU3BOACTBO JIP | CrexuoMeTpHUYECKUE 3aKOHOMEPHOCTH.
[TokazaTenn  XMMHKO-TEXHOJOTMYECKOTO  TIpoIlecca.
TepMouHaMUYeCcKHe 3aKOHOMEPHOCTH
3. | Teopetuueckue ocHoBsl | II3 | IlokazaTtenu XUMHUKO-TEXHOJIOTH4YECKOr0 mpouecca.
XUMHYIECKUX MIPOIIECCOB u Kunetnueckue 3aKOHOMEPHOCTH.
peakTopoB Peakrops! npeansHoro BeiTecHeHus (PUB) u naeamsHOro

cMmemieHust HenpepbiBHOrO aeiicteus (PUC-u)

PeakTopbl  HMAeanbHOIO  CMEMICHHS [EPHOTUMYECKOro
JeficTBus (PUC-n). AnnabaTiyecknit peaxTop
UJIeaJbHOTO CMEILICHUSI

JIP MopenupoBanue HU30TEPMUUECKUX MPOLIECCOB B
pPEaKTOpax U PEaKTOPHBIX CUCTEMAX

AHanmu3 Tmpoliecca «ra3-TBEpAOE» Ha IMpUMepe o0Kura
cynbbhuaa MHKa

OxkucieHHe TUOKCHIA CepPhI

5. | XuMUYeCKOe NPOU3BOACTBO, KakK 113 Kackan peakTopoB uneansHoro cmemenus (K-PYC-n)
XUMHUKO-TEXHOJIOTMYecKass cucrema | JIP Paznopogusie XTC. TlocnenoBatenbHoe U MapaiebHOE
(XTC) coequnenue PUC u PUC

DpaKUMOHHBIN PELUKI

Marepuanbubiii 0ananc snemenTa XTC 6e3 XUMHYECKOTO

IpeBpaIeHHS
Marepuanpablii Oanmanc anmeMeHTa XTC ¢ XUMHYECKUM
IpeBpalleHHEM
7. | IIpoMblUIEHHBIE xumuaeckue | [13 | Pacxomuble KoaduIMEHTHI 1O CHIPBIO, BHEPrHH U
TIPOU3BO/ICTBA BCIIOMOTaTeIbHBIM MaTepuantaM
Marepuanbabiii 6astanc XTC B nenom
JIP | Ananus XUMHKO-TEXHOJIIOTHYECKHAX CUCTEM -
MIPOU3BOJICTBO @30THOM KHUCIIOTHI
9. | CoBpemeHHBIE TEHICHLUH B | II3 | Pacxomubie KOI(QQUIMEHTH! IO CHIPbIO, JSHEPTUM U
Pa3sBUTHHM XUMHUYECKOH TEXHOIOTHH JIP | BcOMOTraTeNnbHBIM MaTepUanaM

Marepuanbabiii 6asianc XTC B nenom
Cojaep:kaHue caMOCTOSATEIbHOI PadoThI

I‘D‘f] HaumenoBanue Tem (pasgenon) Copaep:xaHue caMOCTOATEIbHOI padoThI
1. | Xumuueckas TEXHOJIOTUS u | IloBropenne  nexuuoHHoro  marepuana.  IlogroroBka Kk
XMMHUYECKOE MPOU3BOACTBO MPaKTHYECKUM 3aHSATHSIM M JIAOOPATOPHBIM padoTaM
2. | Teopetuueckue ocHOBHI | [loBTOpeHue JIEKLIMOHHOTO Marepuana. IlogroroBka K
XUMUYECKUX MPOLIECCOB ¥ | IpaKTUYECKUM 3aHATHAM H JTa00PaTOpHBIM paboTam
pEaKkToOpoB

3. XuMuaeckoe MMpoOU3BOACTBO, Kak HOBTOpeHI/Ie JICKITUOHHOTI'O MaTtepuaia. HO,HFOTOBK& K
XUMHUKO-TCXHOJIOTUYCCKAsA CUCTEMaA | MPAKTUYCCKUM 3aHATHUAM U J'Ia60paT0pHBIM pa60TaM

(XTC)
4. | IIpoMsinuieHHBIE xumudeckue | IloBropenne — jeknuoHHoro — marepuana.  IlogroroBka K
IIPOU3BOJICTBA MPAaKTHYECKUM 3aHATHAM H JIAOOPAaTOPHBIM paboTaM

5. | CoBpemeHHEIE TEHJAEHIUU B | IloBrOopenue  nekumoHHoro  marepuana.  lIlogroroBka K
Pa3BUTHH XUMHUYECKOM TEXHOJIOTHH | MPAaKTHUECKUM 3aHATHIM H JJaOOpaTOpHBIM padoTam

3. OneHo4YHble MaTepHadbl AJsl IPOBEJACHUS] TEKYUIero KOHTPOJIA YCIEeBAEMOCTH H
NPOMEKYTOYHOM aTTeCTAMH 00y4aloIHUXCs M0 JUCHUILIHHE (MOIYJII0)




[Mo nuctuminHe (MOIYNIO) MPEIyCMOTPEHBI CIEAYIOIIWE BUIBI KOHTPOJS KadecTBa

OCBOCHUA:

TGKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH;
MMPOMCIKYTOYHAA aTTCCTalluA O6y‘-IaIOIJ_II/IXCSI IO JUCLUIIIIMHE (MOI[YJ'IIO).

3.1. OneHoyHble MaTepHaJ bl JIS NPOBeJeHUs] TeKylleldl arrecTauMyd IO JUCUMILIMHE

(MmoayJi0)
Ne | Kontposupyemsblie TeMbl (pa3aeibl) HaunmeHoBaHHe OLIEHOYHOI'O CPeICTBA
n/n
1. | Xumuueckast TEXHOJIOTHS U XUMHUYECKOE ITPOU3BOJICTBO YcerHbll onpoc
2. | Teoperudeckne OCHOBBI ~XHMMHYECKHMX TPOIECCOB W | YCTHBEIH onpoc. KonTpomsHas pabora

peaKkTopoB

3. | Xumudeckoe MpOM3BOACTBO, KaK XMMHUKO-TEXHOJIOTHYecKasi | YcTHbIN onpoc. KonTponsHas pabora
cucrema (XTC)

4. | IlpombIlIUIEHHBIE XUMUYECKHE TPOU3BOJICTBA Ycrasriii onpoc. KontponsHast pabora

5. | CoBpeMeHHBIC TEHACHIMK B Pa3BUTHH XUMHYECKOW | YCTHBIHA ONPOC

TCXHOJIOTUH

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI UJIM UHbIe MATEPHAJIbI, HEOOXOAUMBbIE ISl OLEHKHU
3HAHMIi, YMeHM i, HABBIKOB M (WJIH) ONbITA IeATEJbHOCTH B MpPOLiEcCe TEKYILIEro KOHTPOJIS
ycneBaeMoCTH
YcrHblii onpoc

1.

2.

12.

13.

14.

15.

16.

17.

18.

CrexmomeTpruecKkue  3aKOHOMEPHOCTHM  XMMHYECKMX  mpoueccoB.  OCHOBHOe
CTEXMOMETPUYECKOE COOTHOILICHHE.

[Tokazarenn  3(G(HEKTUBHOCTH  XUMHUKO-TEXHOJOTHYECKHX  mporeccoB.  (CTemneHb
[IPEBPALLICHMUS.

[TokazaTenu XMMHKO-TEXHOJIOIMYECKUX MPOLECCOB. BbIX0a mpoayKTa.

IToxazarenu XUMHMKO-TEXHOJIOTMYECKUX IIPOLIECCOB. WNHurerpanbHas u
muddepeHnranbHas CeIeKTUBHOCTD.

XuMu4eckasi TEpMOJAUHAMUKA. Pac4€T KOHCTaHTBI PaBHOBECHS.

Xumuyeckasi TepMoauHaMuka. Pacyér paBHOBECHOU CTENEHH MpPEeBpaICHUS.
Xumudeckasi TepMOJAUHAMUKA. PacyéT paBHOBECHOI'O COCTaBa PEAKLIUOHHOW CMECH.
X¥uMHUYecKasi TEPMOJMHAMUKA. 3aBUCUMOCTh KOHCTaHThI PABHOBECHS OT TEMIIEPATYPHI.
XuMunueckas TepMOIMHAMUKa. MeTOIbl CMEILIEHUSI PABHOBECHSI COTJIACHO MpUHUMITY Jle-
[ITatense — bpayHna.

. Xumnyeckast KuHeTHKa. KHeTHka npocTeix He0OOpaTUMBIX U OOPATUMBIX PEAKIIUHA.
. Xumudeckass KuHeTHKa. KuHETHKa CIIOKHBIX MapajUIeJIbHBIX U II0CIEI0BATEIIBHBIX

peaKIuii.

XumHueckass KMHETHKAa. 3aBUCUMOCTh KOHCTaHTBI CKOPOCTHM XMMHYECKOH peakLuu OT
TEeMIIepaTyphbl.

3aBUCUMOCTh CKOPOCTH OOpaTMMOM peakLuu OT TEeMIEpaTypsl B 3aBUCUMOCTH OT
TEII0BOTO 3 deKTa mporecca.

Mogenu mpouecca «ra3-TBEPIOE» «CIKUMAIOIIEECS AIpO» M «CKUMANOLAscs chepay.
Omnucanue npouecca. [IpuMepsl XUMHUYECKUX peaKLUi.

[Tonsatue «mmutupyrouei craguu». O0gacTu NpoTeKaHHs Ipolecca «ra3-TBEPAoe» B
3aBUCUMOCTH OT JTUMUTHUPYIOIIEH CTaIHH.

[Iporekanue mporecca «cxumaromasics chepay B auddysunonnonr odmactu. [Ipoduns
KOHIIEHTpauuil ra3oo0pasHoro peareHta B JIud¢y3uoHHOW obmactu. MeToasl
nHTeHcHupuKanuu nporecca B 1u¢Gy3uoHHON 00IaCTH.

[IpoTekanue mporecca «CXUMaromasics cdepay B KuHeTHueckoi oOmactu. IIpoduib
KOHIIGHTpaluid ra3000pa3HOro peareHTa B KHHETHYECKOM oOmactu. Mertoapl
MHTEHCU(UKAINH [TpoIlecca B KHHETUYECKOH 00JIacTH.

[Iporekanue mporecca «CKUMaromeecs SApo» B BHEMHeAUPHY3MOHHON 00J1acTH.
[Tpodwmiie KOHIEHTpaLMii Ta3000pa3HOT0 peareHTa B BHEUIHEAU(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.

Mertoabl HHTEeHCU(UKALUK TTpoliecca B BHeIHeAU B y3noHHoI 001acTu.

[Iporekanue mporecca «CKUMAromeecs Sapo» B BHYTpuaudPy3uoHHOW 00JacTH.
[Tpoduie KOHUEHTpaIMi ra3000pa3HOro peareHTa B BHYTpUAM(PY3HOHHOH 0OmacTH.
MeTtoapl HHTEHCU(pUKALUKU Tpoliecca B BHYTpUIubHy3noHHON 001acTH.

[IpoTekanue mpoliecca «CXKUMaroIeecs: sapo» B KHHeTH4eckoil obmactu. IIpoduib
KOHIEHTpalui ra3oo0pa3HOro peareHta B KHHETHMYeCKOd obOnactu. MeTojsl
MHTEHCU(UKAINH ITpolecca B KHHETUYECKOH 00JIacTH.

AnmnapaTsl 1JI POBEACHUS MPOLECCA «Ta3-TBEPIAOEH.

KoHcTpykuus annapara ¢ ceBI00KUKEHHBIM CIIOEM.

Oxkwucnenne quokcuaa cepbl. Onrcanue mporecca ¢ TOYKU 3peHus (PU3NIeCKOr XUMUH.
MeTopl cMELIEHNS paBHOBECHSI B pEAKLIMU OKUCIIEHUS JUOKCH/IA CEPBI.

AmnmnapatypHoe oopmiieHHE Mpoliecca OKUCICHUS JTUOKCH A CEPHI.

3aBUCHMOCTb COCTaBa I'a3a Ha BXOJI€ B KOHTAKTHBIN anmapar OKMCIIEHUS TUOKCUIA CEPBI
B 3aBHCHMOCTH OT UCXOJIHOTO CEPOCOJEPKAIIETO ChIPbS.

[Tpuniun BeIOOpa KaTanu3aTopa Ui Ipolecca OKUCICHUS THOKCHIA CEPBI.

Pexxum paboThl HEMTOABMKHOTO CJIOS KaTalln3aTopa.

[TonsATHE «annabaTHYecKoro pa3zorpeBay.

Cxema IBOMHOTO KOHTaKTUpOBaHMsI — ABOWHOM abcopOmu ([AK//IA) — dynkunonansHas
cXema.

Cxema JIBOMHOTO KOHTaKTUPOBaHUs — ABOWHOM abcopbumu ([IK/JIA) — TexHomorndyeckas
cXema.

O6ocHOoBaHMe BbIOOpa abcopOeHTa Ha TEPBOM M BTOPOU CTaauu abCOPOIIMH B CXEMe
JK/JIA.

OcHOBHbIE KOHIIETIIMU CHHTE3a XUMHUKO-TexHoiornueckux cucreM (XTC) — koHuenuus
IIOJIHOTO  MCIOJb30BaHUS CBIPBEBBIX pecypcoB. Ilpumepsl peanuzanuu JaHHOU
KOHIETIIUH.

OcHOBHBIE KOHIEMIMYA CUHTE3a XUMHKO-TexHoJornueckux cucreM (XTC) — koHuenus
MIOJIHOTO HCIIOJI30BAHUS JIHEpPreTHYecKux pecypcoB. IIpumepsl peanuzanuu naHHOM
KOHIEMIINH.

OcCHOBHbIE KOHIIETILIMU CHHTE3a XUMHUKO-TexHoiornueckux cucreM (XTC) — koHuenuus
MUHUMU3aLUU 0TX00B. [Ipumepsl peanusanuu JaHHOW KOHLEIIUH.

OcHOBHbIE KOHIIETIIMU CHHTE3a XUMHUKO-TexHojornueckux cucreM (XTC) — koHuenuus
5p(GEKTUBHOTO  HUCMONB30BaHUS  oOopynoBaHus. [lpumepsl peanuzanuud  JaHHOM
KOHIETIIUH.

ITpon3BOICTBO a30THOI KHCIOTHI — ChIpheBast 0a3a MPOU3BOCTBA.

[Ipon3BOACTBO a30THOM KHCIOTBI — XHMHMUYECKas cxema mpousBojacTtBa. Dusmko-
XMMHUYECKOE ONHCAHUE MPOIIECCOB.

[Tpon3BOACTBO a30THOM KUCIOTHI — (DYHKIIMOHANIbHAS CXeMa IIPOU3BOJICTBA.
IIpon3BOACTBO a30THOM KUCIIOTHI — CTaAMSI TIOATOTOBKH UCXOHOTO CHIPHS.
[Ipon3BOACTBO a30THOM KHUCIOTHI — ammaparypHoe Oo(opMiIeHHE CTaAuH OKHCICHUS
aMMHMaKa.

[Ipon3BOACTBO a30THOM KHCJIOTHI — CTaJaWs OKUCIEHUS aMMmHuaka. UYTo Takoe «KOTEN-
YTUIM3ATOP», U KaKyl0 (PYHKIIUIO OH BBITTOJTHSET?

[Ipon3BOACTBO a30THOM KHUCIOTHI — CTagusl OKHUCIEHHS OKcujaa aszorta. llouemy
OKHCJICHHSI OKCHJIA a30Ta HEeNb3s1 O0bEMHUTH CO CTAAMEH OKHCICHNU aMMHaKa?
[Tpon3BOACTBO a30THOM KHUCIOTHI — y3ea abcopbumu. [louemy TermnooOMeHHBIH amnmapaT
nepes; abCOpOLMOHHONW KOJIOHHOM HAa3bIBACT «XOJIOAWIbHUK-KOHAEHcaTop»? Uto Tam
KOHJICHCUpYyeTCs?

ITpon3BoCTBO a30THOM KHUCIOTHI — y3en abcopbuuu. KoHcTpykiust aGcopOLMOHHOM
KOJIOHHBI.

IIpon3BOACTBO a30THOW KUCIIOTBHI — Yy3€JI CAaHMTApHOW O4YUCTKHU. [lo KakoMmy mpuHUUIY
BbIOMpAETCs peareHT AJisi BOCCTAHOBJICHHS OKCHUIOB a30Ta’?



47. IIpon3BOACTBO a30THOM KHUCIIOTHI — y3€J] CAHUTApHOM ouncTku. Kakyro posib BBIIIOJIHSAET
TypOuHa?
48. IIpon3BOACTBO a30THOM KHCJIOTBI — OIIMCAaHUE DSHEPrOTEXHOJOTHYECKOM CXEMBI
IIPOM3BO/ICTBA.
49. IIpon3BOACTBO a30THOM KHUCJIOTHI — KaKylO pOJIb BBIINOJHAET «3KOHOMAaN3ep», CTOSIINN
nocie TypOuHbI?
50. IIpon3BoACTBO a30THOM KUCJIOTHI — Kakue KoHuenuuu cuHteza XTC peannsoBaHbl Ha
MPOU3BOJICTBE?
KonTpoJbHblii padoTa
Tema 2. IIpumep KOHTPOIBLHOM padoThl Ne 1.
1. Onpenenutsb cTeneHb NpeBpalleHus 110 KOMIIOHEHTY B (xg) M cocTaB peaKlIMOHHON CMECH IS
peakuuu
A+2B=2R+S,
ecii xa= 0,6; cao =1 kMonb/M>; cgo= 1,5 KMOIB/M°.
2. OnpenenuTth BIUAHUE W30BITKA BOJASHOIO Mapa B MCXOJHON CMECH Ha PaBHOBECHYIO CTEIICHb
IIPEBPALICHUS 3TUJIEHA B 00paTUMON pEeaKIMK CHHTE3a ATaHOJA:
C2H4+ Hzo <> CszOH
JUIsl TpEX MOJBHBIX COOTHOIIEHHH B ucxomHod cmecu a=H,O:C,Hy = 1; 4; 9. [laBneHue B
npouecce 3 MIla, koncranra pasHosecus K,= 0,068 MITa™.
Tema 3. [lpumep KOHTPOJIBLHOM padoThI Ne 2
1. Peaktop neproauueckoro AeMcTBys 3a 8 4 JOJKEH MPOU3BOAUTh N = 4,8 KMOJIb npoaykra R.
YroObl 3arpy3uTh peaKkTOp, HArpeTb €ro J0 HYXXHOH TeMmIepaTrypbl M pasrpy3uTh IOCIe
OKOHYaHMs npoliecca, Tpedyercs 1 u.
1) Haiitu HeoOxoauMblil 00bEM peakTopa, €ClId U3BECTHO, YTO B PEAKTOPE NPOTEKAET peakius A
— R ¢ koHcranToit ckopoctu 0,026 MuH ', HavanbHas KOHIEHTpALMs BellecTBa A paBHa 8§
KMOIIB/M?, 99 % KOTOPOTO IOJBEPraeTCs NPEBPAILECHUIO.
2) Ompenenuts 00bEMBI peakTopoB MC-H u MB s momydeHus Takoro e KOJUYeCTBa
npoaykTa R B cyTKu mpH TOM e CTeleH! MpeBpalieHus BemecTsa A.
2. B peakrope uaeanbHOro cMmerenus oobeéMoM 0,3 M’ POBOAUTCS HK30TEPMUUECKAs PEAKIIHs
l-ro mopsaka A~ R + Q,. KoHcTaHTa CKOPOCTH pPEaKIMH ONMCHIBAETCS YpAaBHEHHEM k =
20000

10°exp( BT ) mun™'. Temnosoit sddext peaxiuu cocrapuser 2300 kkan/kmonb. [IOTHOCTH
PEAKIMOHHON MacChl HE 3aBMCHT OT CTEIEHM NpeBpamieHus W pasHa 420 kr/m’. VienbHas
TeroéMKOCTh  pactBopa paBHa 0,95 «kkan/(kr-K). PactBop pearenta A momaéres ¢
KOHIIEHTpanuel 6 kMonb/M® B komuuectBe 0,6 M’/u. Paccuurars, IpH Kakoil TemIeparype
cllelyeT MOAaBaTh UCXOAHBIM pacTBOp BelleCTBa A B peakTop, paboTaromui B auabaTHuecKOM
pexuMe, 9ToOBI TeMIiepatypa B HéM He npesbimana 60 °C.
Tema 4. IlpuMepbl BONPOCOB K KOHTPOJIbHOM padoTe Ne 3
Kunxodasuplii mporecc onuceiBaeTcss peakuueil 1-ro mopsaka tmna A—2R ¢ KOHCTaHTOM
ckopoctn pasHoi 8,3-107 cex”'. Konnenrpanus ucxomHoro Bemectsa coctasiaseT 0,36 MOIb/I.
Pacxoj peakumonHoii cmecu pasen 0,12 mM*/MuH.
[Ipouecc mpoBOAUTCS B yCTAaHOBKE U3 3 pEaKTOPOB CMEIICHHS, COEAMHEHHBIX MOCIIEI0BATEIbHO
oosemom 0,3 M°.
Onpenenuts MPOU3BOIUTENBHOCTh YCTAHOBKH 110 POAYKTY R.
3.1.2. MeTtoanueckue MaTepHabl, ONpeAe/sOlNde MPoLeIypbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WJIH) ONbITA [eATEJbHOCTM B XOJAe TeKylero KOHTPOJs
yCIeBaeMOCTH
YcTHBIH 0TBET

Onenka 3HaHu# npeanonaraer AuddepeHInpoBaHHbIN MOAX0]] K o0yyaromemMycs, y4er
€ro MHAUBHIyaJIbHBIX CIOCOOHOCTEH, CTENEeHb YCBOCHUS M CUCTEMAaTU3allud OCHOBHBIX MOHITHIMA
U Kareropuil mo gucuuruinHe. Kpome Toro, oreHuBaeTcsi He TOJBKO TIyOMHAa 3HaHUMH



IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHHME HCIOJIb30BaTh B OTBETE MPAKTUYECKUN MaTepuall.
OneHuBaeTcs KyJabTypa pedH, BllaJieHHe HaBbIKaMU OPaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, IOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3pEHHs, CaMOCTOSTEeIbHOE O0000IIeHHe MaTepHuala, HCIOJIb30BaHue
npoeCCUOHATIBHBIX TEPMHUHOB, KyJIbTypa peuHd, HaBBIKK OpPAaTOPCKOro MCKyccTBa. M3noxeHue
Matepuaia 0e3 (pakTHUeCKUX OUINOOK.

Onenka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JIaraercs MCUEpIbIBAOIIE,
MOCJIe0BATENbHO, TPAMOTHO M JIOTMYECKH CTPOWHO, MPH 3TOM pPAaCKPHIBAIOTCA HE TOJIBKO
OCHOBHBIE TIOHATHS, HO U aHAJU3UPYIOTCA TOUYKH 3pPEHUS pa3IMYHBIX aBTOpoB. OOydarounuiics
HE 3aTPYAHSETCS C OTBETOM, COOJIIO/IaeT KYJIbTYpy PEUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuicsl TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYIIECTBY HM3JaraeT €ro, 3HaeT MPaKTUYeCKyr 0a3y, HO MpU OTBETE Ha BOIPOC JIOMYCKaeT
HECYIIECTBEHHBIE IIOTPEIIHOCTH.

Ouenka «ydogremeopumenbHoy CTaBUTCS, €cClId OOydYaloIIUHCS OCBOMWJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalleH, T0MYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIMPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUHM Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3bIBAa€T OTCYTCTBUE JIOJDKHOW CBSI3M MEXAYy aHAIU30M,
apryMeHTalue 1 BbIBOJaMH.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €ClIM OOydalolMiCs HE OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

KonTtposbnas padora

OnenuBaeTcsi HE TOJBKO TIJIyOMHA 3HAHMM MOCTaBIEHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenusanus: nocienoBaTelIbHOCTb, TOJHOTA, JOTUMYHOCTD U3JI0KEHUS, aHAIIN3
Pa3NUYHBIX TOYEK 3PEHMS, CaMOCTOSATENIbHOE 0000IIeHne MaTepuana. M3noskeHue marepuana
0e3 (haKTHIECKUX OITHOOK.

OrneHka «omauuHO» CTaBUTCS B CIIydae, KOT/ia COOJIIOICHBI BCe KPUTEPHH.

OneHka «xopouwio» CTaBUTCS, ecliid 00ydaroluiics TBepJ0 3HA€T MaTepuai, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPAKTUYeCKyl O0a3y, HO JOITyCKaeT HeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOy4YalOUIMICS OCBOMJ TOJBKO
OCHOBHOM MartepHall, HO HE 3HAeT OTAENIbHBIX JeTalied, I0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApPyIIAeT IOCIEA0BATEIbHOCTh B H3JIOKEHUM Marepuana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3bIBaeT OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHalu30M,
apryMeHTaluei U BbIBOJAAMHU.

OueHka «HeyoosremeopumenvHoy CTaBUTCS, €COU OOydarouluiicss He OTBe4yaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

3.2. OueHoYHbIe MaTEePHAJIBI [JIs1 IPOBEACHHUS IMPOMEKYTOYHOM aTTEeCTALNH
3.2.1. Kputepuu oueHKH pe3yJIbTaTOB 00YUYeHHUsI 0 JUCHHUILJINHE (MOIYJII0)

Mxana PesynbTartsl
Iloka3aTeu oueHMBaHUS Pe3y/JIbTATOB 00y4eHUsI
OLICHUBAHHUA o0y4eHus
OTJIMYHO 3Haer: - 0oO0ydaronuiicss riIy0OKO M BCECTOPOHHE YCBOWMJ MaTepHall, YBEPEHHO,

JIOTHYHO, TIOCIIeZI0BATEILHO M TPaMOTHO €r0 M3JIaraeT, ONUpasich Ha 3HAHUA
OCHOBHOM U JOTIOJIHUTEIBHOU JIUTEPATYPBHIL,

- Ha OCHOBE CHCTEMHBIX HAYYHBIX 3HAHUH JeiaeT KBaTH(QHUINPOBAHHEIC
BEIBOJIBI M 0000IIIeHNs, CBOOOIHO OIEPHPYET KAaTETOPHSIMHA U TIOHITUIMH.
Ymeer: - oOydarommiicss yMeeT CaMOCTOSTEIbHO W IPABHIIFHO pelaTh y4eOHO-
npodeccHoHanbHBIE  3aayd WM 3aJaHus, yBEPEHHO, JIOTUYHO,
MOCJIEI0BATENBHO U apTYMEHTHPOBAHO U3JIaraTh CBOE pellIeHHE, UCTIONb3Ys
Hay4YHbIE MTOHITHSI, CChIIAsSCh HA HOPMATHUBHYIO 0a3y.

Bnapeer: - o0Oydaromuiicss BIajeeT parioHaTbHBIMU METOJaMH (C UCIIOJIb30BAHUEM
paMOHATHHBIX METOJAWK) PEIICHUS CIOXHBIX MPO(PECCHOHANBHBIX 3a/1ad,
TIPEICTaBICHHBIX JCIOBBIMA UTPAMHU, KEHCaMH | T.1I.;

IIpu pemenny NpoJeMOHCTPUPOBAI HABBIKU

- BBIICTICHHUS TTIaBHOTO,
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- CBSI3KOM TEOPETHUYECKHX MOJOKEHUH € TPeOOBAaHMAMHU PYKOBOISIIUX
JIOKYMEHTOB,

- M3JI0’KEHHS MBICIIEH B JIOTHYECKOM MOCIE0BATENBHOCTH,

- CaMOCTOSTENIFHOTO aHaIu3a (aKThl, COOBITHH, SIBICHHUH, IPOIIECCOB B MX
B3aUMOCBS3H U JUAIEKTUYECKOM Pa3BUTHH.

XOPOLIO 3HaeT: - o0ydaromuiicss TBEpAO YCBOWJI MaTe€pHall, JOCTaTOYHO I'PaMOTHO €ro
U3J1araer, ONUpasiCh Ha 3HAHUS OCHOBHOU U JIONIOJIHUTEIbHOU JIUTEPATYPhI,
- 3arpynssiercss B (OpPMYJIMPOBAHMM KBaJHM(UIIMPOBAHHBIX BHIBOJOB M
0000mIeHN, OmepupyeT KaTeropusMH M TOHATHUSMM, HO HE BCETAa
NPaBHIbHO UX BEPUPHLUPYET.

VYmeer: - 00yJaloOIIHiiCsl yMEEeT CaMOCTOSATEIBHO ¥ B OCHOBHOM NPABWJIBHO PEIIATh
yueOHO-TIpoecCHOHANIbHBIE 3a/la4l WM 33/1aHHs, YBEPEHHO, JIOTMYHO,
MOCTE0BATEIbHO M apryMEHTHPOBAHO H3JIaraTh CBOE peEIIeHHe, He B
MOJTHOM Mepe UCIONb3ys HaydHble NMOHATHS U CCBUIKM Ha HOPMAaTHBHYIO
0asy.

Brnaneer: - o0ydJarouiics B LEJOM BIAJCET PALMOHANBHBIMA METOAAMHU DPEIICHUS
CJIOKHBIX TTPO(ECCHOHATBHBIX 3a/1a4, PEICTABICHHBIX JICIOBEIMU UTPaMH,
Ke¥camMu | T.1.;

IIpu pemeHun cMor npPOAEMOHCTPUPOBATH JOCTATOYHOCTb, HO HE
TITyOMHHOCTH HAaBBIKOB,

- BBIICTICHHUS TJIaBHOTO,

- U3JI0’KEHUS MBICIIEH B JIOTHYECKOM MOCIEI0BATEIbHOCTH,

- CBSI3KM TEOPETHYECKUX TMOJOXKEHHH C TPEOOBAaHMAMH PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSTENIFHOTO aHaIu3a (haKThl, COOBITHI, SIBICHNH, IPOLIECCOB B MX
B3aMMOCBSI3U H JUATCKTHYECKOM Pa3BUTHH.

YIAOBJIETBO- 3HaeT: - o0y4aromuiicss OpHEHTHPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSETCS B €ro
PUTEJIbHO W3J105KEHUU,
- II0Ka3blBa€T HENOCTATOYHOCTh 3HAHUM OCHOBHOM M JONOJIHUTEIbHOU
JUTEPaTypHl;

- c1abo apryMeHTHPYeT HayJHBIE TIOJI0KEHHS,
- IPAKTHYECKH HE CITIOCOOEH CPOPMYINPOBATH BEIBOJBI 1 0000IICHNS;
- YaCTUYHO BJIAJICET CHCTEMOM MOHATHH.
Ymeer: - o0yJaromuiicss B OCHOBHOM YMEET PEIIUTh y4eOHO-TIPOQecCHOHATBHYIO
3ajjady WM 3a/laHHe, HO JIOITyCKaeT OIMOKH, c1a00 apryMEeHTHPYET CBOE
peleHne, He0CTaTOYHO HCIOJIb3YyeT Hay4yHbIe MOHATUS M PYKOBOJSILUE
JIOKYMEHTBI.
Bnaneer: - oOydJarommiics BJIaJeeT HEKOTOPHIMH paIlMOHATBHBIMH METOAAMH
pemIeHusT  CIOXKHBIX  NPO(EecCHOHANBHBIX  3a7ad, IPEACTaBICHHBIX
JISIIOBBIMH UTpaMHU, KeHcaMu U T.11.;
[Ipu pemeHny MpoIeMOHCTPUPOBAI HEIOCTATOYHOCTH HABBIKOB
- BBIJICTICHUS TJIABHOTO,
- U3JI0’KEHHS MBICIICH B JIOTMYECKOW IOCIIeI0BaTEIbHOCTH,
- CBS3KM TEOPETHYECKUX TIOJOKEHHH C TPeOOBAaHMSAMH PYKOBOJSIINX
JIOKYMEHTOB,
- CaMOCTOSTEIHHOTO aHanu3a (GakThl, COOBITHIH, SBICHUM, MTPOIIECCOB B MX
B3aMMOCBS3H U TUAICKTHICCKOM Pa3BUTHH.
HEYJIOBJIETBO- 3Haer: - 00yJaroIHiicss He yCBOWII 3HAUUTENFHON YacTH MaTepHala,;

PUTEJIBHO - HE MOKET apryMEHTUPOBATh HAy4YHBIE [10JIOKECHUS;
- He (OpPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BJIaJIceT CUCTEMOM IOHATHUH.

Vmeer: o0yuJaromuiicss He MOKa3ajl YMEHHE pelaTh y4eOHO-IPO(eCCHOHATBHYIO
33124y WM 3aJIaHHE.
Brageer: HE BBINOJIHEHBI TPEOOBaHMS, IPEIbABISEMbIC K HAaBBIKAM, OIICHHBACMBIM

«YAOBJICTBOPUTCIILHO».
3.2.2. KoHTpOJIbHBIC 3alaHUs H/WJIHM HHbIC MaTepHaJbl 1JIsl IPOBEJCHUS NMPOMEKYTOYHOH
arrecTauuu
Cnucok BONPOCOB /151 YCTHBIX OTBETOB (BApHAHThI TECTA)
1. Xumuueckuii mporecc. TexHomormueckue rmokazarenu dddextuBHOCTH. Monmenu
XUMHKO-TexHonornueckux cucreM. lIlomcucremsr XTC. IlapameTpsl cocTosiHMS H
rapaMeTpsl CBOMCTB ITOTOKOB, TAPAMETPBI COCTOSIHUA 31eMeHTOoB X TC.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

MarepuanbHblii 1 TeroBoi Oanancel peakioHHoro snementa XTC. CaoiictBa XTC
Cunres XTC. Konuenunm cuHTe3a M IyTd uX pemeHus. CHHTE3 W CpaBHEHHE
OJTHOPOJIHBIX CHCTEM pEAKTOPOB BBITECHEHMSI M CMEIICHHS MpPU INPOBENECHUU B HHUX
Pa3IMYHBIX PEAKLINN.

CrexruoMeTpUUYECKHE 3aKOHOMEPHOCTHM XMMMYECKHUX IpoleccoB. Mcronb3oBaHue
CTEXMOMETPUYECKMX 3aKOHOMEPHOCTeM B pacuerax IMokaszareneil sddexTuBHOCTH
TEXHOJIOTMYECKHUX IPOLIECCOB.

TepMmoarHaMUYeCKre 3aKOHOMEPHOCTH XUMHUYECKUX IMPOILIECCOB M MX HCIIOJIb30BAHUE B
TEXHOJOTMYECKHUX pacyeTax

Kunernyeckue 3aKkOHOMEpPHOCTH XHMMHMYECKHUX mporeccoB. CKOpOCTh peakiuu Hu
CKOpOCTb MpeBpallieHus BeniecTBa. Cxema npeBpalleHus BEeeCTBa

I'omorennsie nmpouecchl. Kunetnueckas Moaenb Ui MPOCTHIX HEOOpPATHUMBIX peaKIMi
pa3IMYHOTO MopsaAKa. AHanuTH4eckue u rpaduueckue 3aBucumocti: 1(c), 1(T), r(x), c(t).
TeopeTnueckuil ONTUMAIIBHBIN PEKHUM.

I'omorennsle mporecchl. KuHernueckas Mojenb JUIsl MPOCTBIX OOPAaTHUMBIX PEaKIH.
Ananutnuyeckue u rpadudeckue 3aBucumoctu: r(c), r(T), r(x), c(t), x(T). Jlunus
ONTUMAaJIBHBIX TeMIIEpaTyp. TeopeTHuecKuii ONTUMAIbHBIA PEKUM.

I'omorennsie mpoueccel. Kunernueckass MOJeNb Ui CIOXKHBIX MapajiebHBIX PeaKIuil.
Anamutnueckue u rpaduueckue 3aBucumoctu: 1(c), r(T), r(x), c(t), Sr(c), Sr(T).
TeopeTnueckuil ONTUMAIIBHBIN PEKHUM.

I'omorennsle mpoueccel. KuHeTmueckass MOJENb [UIsl CIOXKHBIX IIOCJIEI0BATENIbHBIX
peaknuii. AHanuTHueckue W rpaduueckue 3aBucuMoctH: 1(c), r(T), r(x), c(t), Sr(c),
Sr(T). TeopeTnueckuii ONTUMAIBHBIA PEXHUM.

I'ereporennsie nponeccsl. Kinaccuduxarms. [Ipumepsr.

I'eTeporenHslit mporecc ra3-Teepaoe. Mojenpb «cxumMaroniascsa chepay. MaTepuaibHbIld
OamaHc o ra3oBoil u TBepAol (azam. Halmromaemast ckopocTh mpeBpaiieHusi Bpems
MIOJIHOTO IpEBpalleHus] TBepaoro. Pexumel nporekaHus mnpouecca. Jlumutupytromue
CTa/IUU.

I'eteporennslit mpouecc ras-teepaoe. Mojens «cxumaroniascs cdepay. Pexumsl
nmpotrekanus mporecca. Jlumutupyromme craguud.  CrnocoObl  MHTEHCHUUKAIUS
IIPOLIECCOB, TPOTEKAIOIINX B PA3JIUYHBIX TUMUTHPYIOIINUX CTAIUAX.

['eteporennsiii mporecc Ta3-TBepaoe. Monens «cxumaromascs cdepa». Pexumbr
npoTekaHus npouecca. Jlumutupyromue craauu. BimsHue teMmmeparypbsl U CKOPOCTH
MOTOKA Ha CKOPOCTh MPEBPALLECHUS

I'ereporennslii mpouecc ras-tBeppoe. Mopens «cxumarouieecss sapo». PexuMel
nmpotrekanus mporecca. Jlumutupyromme craguud.  CrnocoObl  MHTEHCHUUKAIUS
IIPOLIECCOB, MPOTEKAIOIINX B PA3JIUYHBIX JTUMUTHPYIOIINUX CTAIUAX.

I'eTeporennsiil npouecc raz-repaoe. Mojens «CxuMaronieecs aapoy». MarepranbHbIi
OanaHc 1o razoBoi W TBepaod (azam. Habiromaemast CKOpOCTh NpEBpaIlleHUS U BpeMst
MOJIHOTO TPEBpAaIEHUs] TBEPAOro JUIs Mpolecca, MPOTEKaloNmero B KHUHETUYECKOM,
obmacTH.

I'eTeporennsiil nponecc raz-repaoe. Mojens «cxuMaronieecs aapo». MarepranbHbIil
OanaHc 1o razoBoi u TBepaol (azam. Habiromaemast CKOpOCTh IpEeBpallleHUs U BpeMs
MOJIHOTO ~ TpEeBpalleHus  TBEpAOro Uil  Tpolecca,  IMPOTEKAIoIIero  BO
BHYTpHIU(DDY3HOHHON 00J1aCTH

I'eTeporennsiil nmponecc raz-repaoe. Mojens «CxuMaronieecs aapo». MarepranbHblil
OanaHc 1o razoBod W TBepaod (azam. Habiromaemast CKOpOCTh IpEBpallleHUs U BpeMst
MOJIHOTO ~ TpEeBpalleHus  TBEpAOro Uil  Tpolecca,  IMPOTEKAIoIIero  BO
BHemHeaAnpPpy3noHHOM 0bmacTu.

Karanutuueckue mpoueccel. Karanuzatopsl. TpeOoBanus, npenbsBisemMble K
KaTaJanu3aTopam.
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19.

20.

21

22.

23.

24.
25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

I'eTeporeHHO-KaTaTUTUYECKUIN MTPOIIECC HA HEMOPUCTOM 3epHe Karanu3aTopa. OCHOBHBIE
cTaanu. MareMaTudeckoe omnrcanue mporecca. Habromaema ckopocTh mporiecca.
['ereporeHHO-KaTaTUTUYECKUNA TPOIIECC HAa HEMOPHCTOM 3€pHE  Karaau3aTtopa.
HaGmomaema ckopocth mporiecca. HaGmromaembrii  koadduiment. Binusaune
TEMIIEPaTypPhl K CKOPOCTH TIOTOKA HA CKOPOCTH MPEBPAIICHUS

. 'eTeporeHHO-KaTaIUTUYECKUA  MPOLIECC HA  MOPUCTOM  3€pHE  KaTajau3aropa.

Matematuueckoe omucanue mporecca. OcHoBHble cTaauu. Habmiomaemas CKOpOCTb
npouecca. Moayns 3enbaoBuda-Tue.

['eTeporeHHO-KaTAIUTUYECKUIT ~ MPOIIECC HA  MOPUCTOM  3€pHE  KaTalu3aTopa.
HaGmomaemass  ckopocth  mporecca. Mopaynes  3enpaoBuya-Twne.  CreneHb
WCIIOJb30BAaHUS BHYTPEHHEH TOBEPXHOCTH Karajiu3aTopa. Pexumbl mnpoTeKaHUs
mporecca

['eTeporeHHO-KaTAIUTUYECKUIT ~ MPOIIECC HA  MOPUCTOM  3€pHE  KaTalu3aTopa.
Ha6monaemas ckopocts nporuecca. Moayns 3enbaoBuya-Tusie. Bnusinue Temnepatypsl
W pa3Mepa 3epeH Karalu3aropa Ha HaONI0JIaeMyl0 CKOPOCTh MIpoIlecca M CTENeHb
WCIIOJIb30BAaHNs BHYTPEHHEH ITOBEPXHOCTH KaTAJIN3aTOpa

TenoBble sSIBIEHUS Ha HETIOPUCTOM 3€pHE KaTaln3aTopa

TenoBsIe SIBJICHHS Ha TIOPUCTOM 3€pPHE KaTaau3zaTopa

['ereporennsiii mporecc Tra3-KHIKOCTb. MaTemMaTHyeckoe ONUCaHue Ipolecca.
OcnoBnble craaun. Habmomaemas ckopocTs nporiecca. CriocoOsl MHTEHCH(DUKAITUH.
OCHOBHBIE THUMBI PEAKTOPOB B XHUMHUYECKOH TexHoIoruu. Pabora pekTopoB B
MEPUOIMYECKOM ¥  HEMPEPHIBHOM pEeXHMaxX. YCIOBHOE BpeMs MpeObIBaHUS.
QOYHKIMOHAIBHBIE 3JIEMEHTHI PEaKTOpa. DTalbl MOCTPOCHHUS MAaTEMAaTUYECKOW MOJEIH
peakTopa.

[locTpoenne  Mozenu  MEPUOJAMYECKOTO  pEaKTopa  HACAIBHOIO  CMEIICHUS.
I/ISOTepMI/ILIeCKI/Ie IponeCChbl B HEIMPEPBIBHBIX PEAKTOPAX CMCHICHUA. ABanuTndyeckue u
rpaduyecKkue 3aBUCHMOCTH KOHIIEHTpAIlMU, CTETICHH TMPEBpAIleHUs OT BPEMEHH IS
IIPOCTHIX PEAKIIUH.

[TocTpoeHnne Mo e HEMPEPHIBHOTO peakTopa uaealbHOro cMemienus. Mzorepmudeckue
MPOIIECChl B HEMPEPBHIBHBIX pEaKTOpax CMEIICHHs. AHAIUTHYECKHE W Tpaduueckue
3aBUCHMOCTH  KOHIIGHTpAIlMHM, CTENeHH TMpeBpamieHus, u  auddepeHIrnanTbHoMl
CEJICKTUBHOCTHU OT BPEMEHHU MPeObIBaHUS JIJIs CIIOKHOM MapaieIbHON peakItH.
[TocTpoenne Moienn HEMPEPHIBHOTO peakTopa uaealbHOro cMemieHus. Mzorepmuueckue
MPOIIECChl B HEMPEPBHIBHBIX pEaKTOpax CMEIICHHs. AHAIUTHYECKHE W Tpaduueckue
3aBUCHMOCTH  KOHIIGHTpAIlMH, CTENeHW TMpeBpamieHus, u  auddepeHIrnanbHoMl
CCIICKTUBHOCTU OT BPEMCHHA Hpe6BIBaHI/15[ JJIA CJI0KHOU HOCH@HOBaTeHBHOﬁ pCaKknuun
[TocTpoenne Moaenu UIeaabHOTO PEaKTOpa BhITeCHEHUs. M30TepMuyueckre mpouecchl B
pC€aKTOpax BBITCCHCHUA W NECPUOIAUUYCCKHUX PEAKTOpPAX CMCIICHUS. ABanutnyeckue u
rpaduyeckue 3aBUCUMOCTHU KOHLIEHTpaIuH, CTEIEHU MpeBpalleHus, u
g depeHInaIbHON CEeIEeKTUBHOCTH OT BPEMEHH NMPEeObIBaHUS AJIs IPOCTHIX PEaKIINM.
[TocTpoenne Moaenu peakropa MACaIbHOTO BhITeCHEHUs. M30TepMUuecke mpouecchl B
pC€aKTOpax BBITCCHCHUA. AHanutudeckue u r‘pa(imqecxne 3aBUCUMOCTH KOHICHTpAlHH,
CTETIeHU MpeBpalieHus, u quddepeHInanbsHOi CeIeKTUBHOCTH OT BPEMEHHU NMPEObIBaHUS
JUTSL CJTIOKHOMW IapajuIeIbHOM PEaKIUN.

[TocTpoenne Moaenu peakropa MACaIbHOTO BhITeCHEHUs. M30TepMUUueckre mpouecchl B
pC€aKTOpax BBITCCHCHUA. AHanutudeckue u r‘pa(imqecxne 3aBUCUMOCTH KOHICHTpAlHH,
CTETIeHU MpeBpalieHus, u quddepeHInanbsHON CENIeKTUBHOCTH OT BPEMEHHU MPEObIBaHUS
JUISL CIIOKHOM MOCIIEIOBATENBHON peaKIiHy.

[loctpoeHne  MoaenW  HEOPEPHIBHOTO  pPEAKTOpa  WACAIBHOIO  CMELICHUS.
HewnsorepMuueckre nponeccel B HEMPEPBIBHBIX PEAKTOPaX CMEIICHHUS.
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35.

36.

37.

38.

39.

40.

41.

42.
43.
44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

ITocTpoeHne Mozaen peakTopa UACAIbHOIO BhITECHEHU. Hensorepmuyeckue mpoueccsl
B PpEaKTOope WICAIBHOIO BBITECHEHUS W IEPUOAMYECKOM PEAKTOPE HJICATBbHOTO
CMELICHUS.

CpaBHEHME HENPEPBIBHBIX ITPOLIECCOB B PEAKTOPAX MICAIBHOIO CMELIEHUS U UIEAIBHOTO
BBITECHEHUS IIPU IIPOBEIACHUH B HUX MIPOCTBIX U CIIOXKHBIX PEAKLUN

Kackan peakTopoB Wa€albHOTO CMENICHUS. AHATUTHYCCKUN W TpapUISCKUNA METOJbI
pacyera KackaJia peakTopoB

CpaBHenne 3((ekTUBHOCTH paboThl E€IWHUYHOIO peakTopa CMENIeHMs, KacKaja
IIOCJIEIOBATEIILHOTO COCAMHEHNS U MapaJUICIbBHOIO COCAUHEHUsSI PEAKTOPOB UIECAIBHOIO
CMEUIEHUS IIPU MPOBEICHNN B HUX IIPOCTHIX U CIOKHBIX PEAKINI

CpaBHeHue >(PQPEKTUBHOCTH pabOThl EAMHUYHOTO pPEaKTOpa BBITECHEHMs, KacKaja
ITOCJIEIOBATEIBHOTO COETMHEHMS M MapaJUIeIbBHOTO COSUHEHUSI PEAKTOPOB MJICATILHOTO
BBITECHEHUS IIPU IIPOBEICHUH B HUX IIPOCTHIX U CIIOKHBIX PEAKIUH.

Bune! cesazeii B XTC u nx Ha3HadYeHHE.

Monenu xumuko-texHosorndeckux cucreM. Iloncucremsr XTC. IlapameTpbl cocTOSIHUS
Y ITapaMeTpbl CBOMCTB ITOTOKOB, MapAMETPBI COCTOSIHUA 31eMeHTOB X TC.
MarepuanbHbIil U TETIOBOM OanaHCchl peakinoHHOro neMeHTa X TC.

CsoiictBa XTC

Cunre3 XTC npou3BoacTBa a30THOM KHUCIIOTBI. XUMHUYECKass U CTPYKTYypHas CXEMBbI
npou3BoACTBa. DU3MKO-XMMUYECKOE OCHOBBI OKHCIEHHS aMMHaka, abcopOuuu
JIMOKCUA a30Ta. PerieHne KOHUENIMHA MOJTHOTO MCHOIb30BAHUS CBIPbS, IP(HEKTUBHOTO
HCIIOJIb30BaHHUS 3HEPIrOpeCypCoOB, MUHHMH3A1UU OTXOJIOB, 3¢ (HeKTUBHOTO
HCTIOJIb30BaHUS 000PYAOBAHUSL.

Konnenumu cunare3a XTC u myTu ux penieHus.

XTC npousBoACTBa CEPHOM KHUCIOTHI. XMMHUYECKass M CTPYyKTypHas cxembl. dusuko-
XUMHUYECKHE OCHOBBI a0CopOIM TpHOKCHIA cephl. PenieHre KoHUENnuuil MUHUMH3AIH
OTXOJIOB.

XTC npou3BOACTBAa CEpPHOM KHUCIOTBI. XUMHYECKas M CTPYKTypHass cxeMbl. Dusmuko-
XMMHYECKHE OCHOBBI 00KHIa CEpOCOJIEpIKAILEro ChIpbs. PereHne KOHIENIUi MOJIHOTO
WCIIOJIb30BaHUS ChIPbSI.

XTC npousBoACTBa CEPHOM KHUCIOTBI. XMMHUYECKass M CTPyKTypHas cxembl. dusuko-
XUMUYECKHE OCHOBBI KAaTAIMTHYECKOTO OKHCICHHsS JHOKCHIa cepbl. Pemenue
KOHIenuit 3()()eKTUBHOTO UCTIOIB30BAHUS SHEPTOPECYPCOB.

XTC mnpousBoacTtBa ammuaka. [lomHas XuMuueckas ©  CTPYKTypHas CXEMBbI
mpou3BoACTBa. (DU3UKO-XMMHYECKUE OCHOBBI IIOJYYEHUS Aa30TO-BOJOPOAHOU CMECH.
Pemenne koHIENMii MUHUMU3AUHA OTXOJIOB.

XTC npoumsBoactBa ammuaka. IlonHas XuMmMudeckas U CTPYKTypHash CXEMBbI
pon3BoACTBA. (DHU3UKO-XMMHUYECKUE OCHOBBI IOJYYEHUs CHUHTE3a amMMuaka. Pemenue
KOHIenuit 3()()eKTUBHOTO UCTIOIB30BAHUS SHEPTOPECYPCOB.

XTC npousBoncTBa a30THOW KHUCHOTBL. XHUMHUYECKass M CTPYKTYpHas CXEMBbI
pou3BOACTBA. PUZUKO-XUMHUYECKOE OCHOBBI OKUCIICHHs aMMuaka. Pelienre koHnennun
ITOJIHOTO UCTIOJIb30BAHHUS CHIPBSI.

XTC mnpousBoACTBAa a30THOM KHUCJIOTBL. XHUMHUYECKass W CTPYKTypHas CXEMBbI
pou3BoACTBa. DUBNKO-XMMHYECKOE OCHOBBI a0copOIMM QuoKcHaa a3oTa. PerieHue
KOHIIETUH 3()()EKTUBHOTO UCTIOIB30BAHUS SHEPTOPECYPCOB.

XTC npousBoncTBa a30THOW KHUCHOTBL. XHUMHUYECKass M CTPYKTYpHas CXEMBbI
NPOM3BOJICTBA. PelleHHe KOHLENIMH MHHMMHU3ALUK OTXOJ0B M  I(PPEKTHBHOTO
MCIOJIb30BaHUsI 000pYy/10BaHUS.

CunTe3 cuctemsl paszeneHus (peKTu(UKaIsa) MHOTOKOMIOHEHTHOM cMecH.

CuHTe3 TeXHOJIOTMYECKOH CXeMbI TeII000MEHa MEX/1y HECKOJIbKUMHU MOTOKaMHU.
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56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

66.

67.

CHHTE3 TEXHOJIOTUYECKOM CHCTEMBI PCaKTOPOB (HOCJ'IGI[OBB.TGJ'IBHOC U MapajijiCJIbHOC
COCIMHCHHUE PCAKTOPOB NACATIbHOI0 CMEIICHUS W BBITCCHCHUA JIA MPOCTHIX U CIIOKHBIX

peaxuuit).
[Ipon3BOACTBO CEpHOM KHUCIOTHI. YCTPOWCTBO KOHTAaKTHOTO y371a W a0COpOIMOHHOMN
anmnaparypsl. [Iytn WHTEHCU(PHUKAITUT CEPHOKHUCIIOTHOTO MPOU3BOICTBA.

Texnomornueckas cxema JIK/JIA B mpomsBoactBe H,SO, KOHTaKTHBIM METOJOM, Kak
IIPUMEp OpPTaHMU3ALMK [IPOLIECCOB B OTAEIBHBIX IPOMBIIUIEHHBIX anmnaparax u B XTC.
TexHonoruueckas cxema IMpOU3BOJCTBA aMMHUaKa, Kak MPUMep OpraHu3aliy IPOIECCOB
B OT/EJIbHBIX MPOMBINLIEHHbIX anmnapatax u B XTC.

[Ipoun3BoacTBO a30THON KHCIOTH. OKHUCIEHHE aMMHaKa U OKHCIIOB a30Ta. XeMOCcOopOLus
OKHCJIOB a30Ta. PU3NKO-XUMHUYECKUE OCHOBBI TEXHOJIOIMUECKUX MPOLIECCOB.
DHEpProTexXHOJIOTHYECKasl CHUCTeMa MPou3BoACTBa pazbasnernHor HNO; moj naBieHuem
7,3 aTM, KaKk IpUMEP OpPraHU3allii MPOLIECCOB B OTAEIBHBIX IPOMBIIIJIEHHBIX anapaTax
u B XTC.

[Tpon3BoacTBO cTHpOA. XUMHUECKas U (PYHKIIMOHAIbHAS CXEMBI.

[IpousBoacTBo ctHposna. PU3NKO-XMMHYECKHE OCHOBBI MU TEXHOJOTMYECKas cxema
JETUAPUPOBAHHUS FTUIOEH30Ia.

[IpousBoacTBo ctHposna. PU3NKO-XMMHYECKHE OCHOBBI M TEXHOJOTMYECKas cxema
BBIJIEJICHUS CTUPOJIA U3 IPOAYKTOB AETUIPUPOBAHHUS.

[IpousBoacTBo ctuposa. GU3NKO-XUMUYECKOE OOOCHOBAaHUE M TEXHOJIOTUYECKas cxema
SHEProTEXHOJIOTUYECKON CUCTEMBI.

CoBpeMeHHbIE TEHJICHIIMM B pPa3BUTUM XHUMHUYECKOH TexHosoruu. IlepcriekTuBHBIE
HCTOYHUKH CBIPBS U SHEPTUH.

CoBpeMeHHbIE TEHJCHIIMM B Pa3BUTUM XUMHUYECKOM TexHosoruu. HoBble XUMHKO-
TEXHOJIOTUYECKUE MPOLIECCHI U CIIOCOOBI MOTy4YEHUS IPOTYKTOB.

Hawnny4mive gocTynHble TEXHOJIOTHH.

3.2.3. MeTtoanueckue MaTepHabl, OIpeAe/sONde MNPoneIypbl OLECHHMBAHUS 3HAHWIA,
YMEHHUIi1, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTALUH

IIpoueaypa ouneHnBaHus 3HAHUI (TeCT)

IIpennaraemoe KOJIMYECTBO 3aJaHUIT 20

IMocnenoBaTenbHOCTH BEIOOPKU Ornpenenena no pasnenam

Kpurepun oneHku - MPaBUJILHBINA OTBET Ha BOMPOC

«5» ecnn paBmIIbHO BBITOJIHEHO 90-100% TecTOBBIX 3a1aHU

«4y» eciu NpaBUWJIbHO BhINONHEHO 70-89% TecTOBBIX 3aaHuil

«3» eciu NpaBUWJIbHO BBINONHEHO 50-69% TecTOBbIX 3aJaHUil
IIpouenypa oneHuBaHusi 3HAHNH (YCTHBIN OTBET)

[Ipenen anuTenbHOCTH 10 MUHyT

IIpennaraemoe KOJIMYECTBO 3aJaHUIT 2 Bompoca

ITocnenoBarensHOCTH BEIOOPKHU BOIpocoB u3 | CiydvaiiHas
Ka)JIOr0 pas3zena

Kpurepuu onenku - TpeOyeMBIii 00bEM H CTPYKTYpa

- M3JI0KeHne MaTeprana 6e3 pakTHIeCKux ONmooK

- JIOTHKA U3JI0KEHHUS

- UCTIOJIb30BAHKE COOTBETCTBYIOILECH TEPMUHOIOTHUH

- CTWJIb PEYH U KYJbTYpPa peUH

- MOI00P MPUMEPOB MX HAYYHOW JINTEPATYPHI H MPAKTUKU

«5» ecan TpeOOBaHMUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh

HeOOJIbIIINE HETOYHOCTH B U3JI0KEHHHI HCKOTOPBIX BOITPOCOB

«3» ecimm Tp€6OBaHI/I$I BBITIIOJTHCHBI YaCTUYHO — HC BBIACPIKAH O6’BeM, €CTh

(baKTI/I‘{eCKI/Ie OHII/I6KI/I, HapyuicHa JIOTHKa H3JI0KCHMU,
HEAOCTATOYHO MCHOJIB3YCTCS COOTBECTCTBYHOLIAA TCPMUHOJIOTUN

IIpouenypa oueHuBaHMs yYMeHHMil W HaBBIKOB (pelieHHe NMPOOJIEeMHO-aHAJIMTHYECKHX H
NPaKTHYEeCKUX Y4eOHO-NIpo(ecCHOHAIBHBIX 32124)

IIpennaraemoe KOJUYECTBO 3aJaHUN 1

ITocemoBaTenbHOCTD BEIOOPKH Crrydaiinas
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Kpurepuu ouenku: - BBIJICJICHHE W IOHUMAaHKE TIPOOIIEMBI

- yMeHHe 060011aTh, COMOCTABIAT PAa3IHYHBIC TOUKH 3PCHUS

- IIOJIHOTA UCIOJIb30BAaHUS HCTOYHHKOB

- HAJIMYKE aBTOPCKOM MO3ULIMU

- COOTBETCTBHE OTBETA OCTABICHHOMY BOIIPOCY

- WCIONIb30BaHHE COIMATIBHOTO OIbITa, MarepuaioB CMU,
CTAaTUCTUYCCKUX OTAHHBIX

- TIOTUYHOCTD U3JI0KCHUS

- YMEHHE caenaTh KBanu(UIIMPOBaHHBIC BEIBOJBI U 0000IIEHNS C
TOUYKH 3pEHHUS PEIIeHUs NPodhecCHOHANBHBIX 3a1a4

- YMEHHUE MPUBECTHU IIPUMEP

- OTIOpa Ha TEOPETUIECKUE TIOTOKECHUS

- BIIQJICHUE COOTBETCTBYIOIICH TEPMUHOIOTHEN

«5» ecnu ’I‘p€6OBaHI/IH K OTBCTY BbLIIIOJIHCHBI B IIOJIHOM o0BeEME

«4» ecnu B IICJIOM BBIIIOJHEHBI TpeOOBaHUS K OTBETY, OJHAKO €CTh

HC6OJ'[I)HII/Ie HETOYHOCTH B H3JIOKECHHUU HEKOTOPLIX BOIIPOCOB.
3arpynoasercs B (QOpMYyTMpPOBAaHWM  KBaJH(HUIIMPOBAHHBIX
BBIBOJIOB 1 00001IEH It

«3» ecnu ’I‘p€6OBaHI/IH BBIIOJIHEHBI YACTHYHO — IBITAETCS 000CHOBATEL CBOIO

TOYKY 3pEHHUs, OJHAKo ciabo apryMEeHTHUPYeT HaydHbIE
MOJIOKEHHs, NPAKTHYECKH HE CIOCOOEH CaMOCTOSTENbHO
chopMyIHpOBaTh BHIBOJIBI M 000OIIEHMS, HE BHIUT CBS3b C
poheCCHOHATIFHOM eI TETPHOCTRIO

4. YuyeOHO-MeTOAUYECKOe W MAaTepHaJbHO-TEXHUYeCKoe olecnevyeHrne AUCHUIIMHBI

(Mmoxyis)
4.1. DjeKTpOHHBbIE y4eOHbIe U3IAHUSA

1.

UrnarenkoB, B. M. OOmas xuMmuueckas TEXHOJOTHs: TEOpHUs, MPUMEpPHI, 3aJauH :
ydueOHoe nmocobue st By30B / B. W. UrHatenkoB. — 2-¢ u31. — Mocksa : M3naTenscTBO
KOpaiit, 2023. — 195 ¢. — (Bsicmiee ob6pazoBanue). — ISBN 978-5-534-09222-6. —
Texctr : snextponnsni // OOpaszoBarenbHas mmiatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511872 (nara obpamenus: 14.02.2023).

UrnarenkoB, B. WM. TeopeTnueckue OCHOBBI XUMHUYECKOHW TEXHOJOTHH : Yy4yeOHOE

nocobue ansi cpeaHero mpodeccuoHaabHoro obpasoBanus / B. W. UrnateHkoB. — 2-e
m3n. — Mocksa : MzmatensctBo IOpaitt, 2023. — 195 c. — (IIpodeccuonansHoe
obpazoBanmue). —  ISBN 978-5-534-10570-4. —  Tekct : DNEKTpOHHBIA //

O6pazoBarenpHas tuiatrgopma FOpauit [caiit]. — URL: https://urait.ru/bcode/517961
(mata obpamenus: 14.02.2023).

Komuccapos, FO. A. Ilpouecchl u annapaTbl XUMHYECKON TexHOJIOrUU. B 5 4. Yacte 1 :
yuebnuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Bent ; non penakuueit
10. A. KomuccapoBa. — 2-e u3a., nmepepad. u gomn. — Mocksa : 3narensctBo IOpaiit,
2023. — 216 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09099-4. — Tekcr :
anekTpoHHbld  //  OOpasoBarenbHas 1uiatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515341.

Komuccapos, FO. A. Ilponecchl u annmapaTbl XUMHYECKON TexHOJIOrUU. B 5 4. Yactp 2 :
yuebnuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Bent ; non penakuueit
10. A. KomuccapoBa. — 2-e u3a., nmepepad. u qomn. — Mocksa : U3narensctBo IOpaiir,
2023. — 227 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-09101-4. — Tekcr :
anekTpoHHbld  //  OOpasoBarenbHas 1uiatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515481.

Komuccapos, 10. A. Ilpoueccs u anmapatel XuMmuyeckor texnonoruu. B 5 4. Yacts 3 :
yuebnuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Bent ; non penakuueit
10. A. KomuccapoBa. — 2-e 3., nmepepad. u gomn. — Mocksa : U3narensctBo IOpaiir,
2023. — 246 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09102-1. — Tekcr :
anekTpoHHbld  //  OOpasoBarenbHas 1uiatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515482.
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6. Kommuccapos, 1O0. A. Ilponeccsl u anmapaTsl XUMHUYECKOW TeXHOJIOTUU. B 5 4. Yacts 4 :
yueonuk ansa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /I. I1. Benr ; moa penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3garensctBo FOpaiir,
2023. — 323 ¢. — (Bricmee ob6pazoBanue). — ISBN 978-5-534-09103-8. — Tekcer
anekTpoHHbI  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/515900.

7. Kommccapos, 0. A. Ilponeccsl u anmapaTsl XUMUYECKOW TeXHOJIOTUU. B 5 4. Yacts 5 :
yueOnuk ansa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /I. I1. Benr ; moa penakmueit
10. A. KomuccapoBa. — 2-e u3n., nepepad. u gon. — Mocksa : U3narensctBo FOpaiir,
2023. — 208 c. — (Bricmee o6pazoanue). — ISBN 978-5-534-09104-5. — Tekcr
anekTpoHHbI  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/515901.

4.2. DieKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnektponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsni pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHas cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOmmoteka [DnextponHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Mudopmamuonnas cucrema «EanHoe OkHO gocTyma K 0Opa3oBaTeIbHBIM pecypcam»
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. @denepanbHbI TIEHTP HWHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npo(deccuoHa/IbHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIE CIIPABOYHbIEC
CHCTEeMBbI

OO6yuarommmMcst  obecniedeH J0cTyn  (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HWH(QOPMALMOHHBIM CIIPAaBOYHBIM
CUCTEMaM:

1. CnoBapm wu »SHuuKiIoneguu Ha Axajgemuke [OnektponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apant» [DneKTpoHHBINA pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoOCTPaHAEMOro IPOrPaMMHOIO
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA
1. JluueH3uoHHOE MporpaMMHOe oOecreueHHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsix npuioxenuit Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpPOrpaMMHOE oOOecrieueHue: CBOOOJHBIC TAaKEThI
oducubix npuinoxxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IPABOBAS
cuctema «l"apant» (OneKTpoHHBIN nepuoandeckuil cpaBoyHuk «Cucrema 'APAHTY),
oGpasoBaTenbHas miardopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAS CHCTEMA
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYIbTaHT CTyieHTay.
4.5. O0opynoBaHHe U TeXHHYECKHeE CPeIcTBa 00yYeHUs

Jns peanuzanuy JUCHMIUIMHBL (MOAYJSA) MCIONB3YIOTCS Y4YeOHbIE ayJUTOPUU IS
MpOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OO0OPYAOBAaHHMEM W TEXHUYECKUMHU
cpeAcTBaMU OO0y4YeHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIICHbl KOMIBIOTEPHON TEXHUKON C BO3MOXHOCTBHIO MOJAKIIOUEHUs K ceTh «MHTepHeT» u
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http://elibrary.ru/defaultx.asp
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https://znanium.com/
https://urait.ru/

o0ecredeHbl JOCTYIIOM B DJIGKTPOHHYIO HWH(GOPMAIMOHHO-00pa3oBarenbHy0 cpeny PXTY
uM. JI.1. Menneneesa. JlonmyckaeTcsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaAMHU.

HaumeHoBaHMe YUeOHBIX ayANTOPH 111 OcHaleHHOCTh YYeOHBIX ayANTOPHIi 1JIsl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMeEIeHUH JJISl CAMOCTOSATEIbHOM pa6oTbl 000py1OBAHMEM U TEXHHYECKMMHM CPelCcTBaMU
padoThI* 00yueHHust
YueOHbIC  ayAMTOpHHM  JUIS  TPOBEACHUS | YucOHAs ayJAuTOpUS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAKONICH BCEM YCTAaHOBJICHHBIM HOpMaM |

TpeOoBaHUSAM, 00OPYNOBAaHUEM M TEXHUYECKHMMH CPEICTBAMU
00yueHus (MOOMIIbHOE MYJIbTUMEMIHHOE 000pYA0BaHHE).
[Tomemnienne st cCaMOCTOATENEHON PaOOTHI IlomemieHne  OCHAIIEHO  KOMIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXKHOCTBIO ~MOAKIIOUEHHs K cetd «MHTepHeT» U
o0ecrieyeHneM JIOCTyINa B 3JEKTPOHHYI0 HH(OPMAIOHHO-
obpazoBarenbHyto cpeny PXTY wum. JI.U. Menneneesa u x
9BC.

* Homep KOHKpPETHOW ayAWTOpHHU yKa3zaH B NpuKase o0 ayauTopHOM (oOHAE, paclicaHUM Y4YeOHBIX 3aHATHH U
pacIcaHiy IPOMEKYTOTHON aTTeCTalnH.
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