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 komnereHuui Kateropusi komnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
OobmenpodeccrHoHaTbHBIE - -

[podeccronanpubie - IIK-1  Cnocoben  ¢opmupoBaTh

BO3MOJKHBIE pELICHUs] Ha OCHOBE
pa3paboTaHHBIX Uil HHUX LEJIEeBBIX
HoKa3aTesel, aHalu3a HeoOXOauMOi
nHpopmanuu u (hakTOpOB,
BIIHSTIOIINX Ha JIeATETIbHOCTh
NPeANpUsTHS, a TaKkKe C Y4EeTOM
€CTECTBEHHO-HAyYHBIX ~ OCHOB U
ocobeHHOCTe! TEXHOJIOTUUECKHX
HPOLIECCOB MPOU3BOJICTBA B
XUMHUYECKON OTpaciu

- I1K-3 CrocobeH PYKOBOZAUTH
BBIIOJIHEHWEM  THIIOBBIX  3aja4

TAKTHUYCCKOI'O HJ'IaHI/Ip OBaHUA
MIPOU3BOACTBA B XUMHUYECKON
oTpaciu

- [IK-4  CnocobeH  OCYyIIECTBIISTH
TaKTHUYECKOE yIpaBJcHUE
IpoueccamMmu OpraHu3aluu
IIPOU3BOACTBA B XUMHUYECKOH
oTpaciu

1.2. KomnereHIuM HW HWHIMKATOPbI HUX [JAOCTHKeHHSl, ¢(opMHPYyeMbIX JUCHUILINHOM
(MoayJiem) B mmporecce 0CBOeHUS 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon nnankaropa
Coaep:xaHue MHINKATOPA KOMIIEeTeHIINH
KOMIETEHIIMH | KOMIETeHIHH

[IK-1 IK-1.3 VYuuThiBaeT B (JOPMUPOBAHHUU PEIICHUS] €CTECTBEHHO-HAYUHbIE OCHOBBI H
0COOEHHOCTH TEXHOJIOTHYECKHX MPOIIECCOB MPOU3BOACTBA B XMMHYECKOH
oTpaciu

IK-3 [1K-3.4 [loHuMaeT 1 y4uTHIBAET B IUTAHUPOBAHUU OCOOCHHOCTH TEXHOJIOTMYECKUX
IPOLIECCOB MPOU3BOACTBA B XUMHUYECKOW OTpacin

[1IK-4 [1K-4.2 W3zydaer nuaMeHstoIIMeCs: BHEITHUE U BHYTPEHHHE YCIIOBUSI IS pa3paboTKu
CTpaTeruyl OpraHM3all{, B TOM YHCIE OCOOEHHOCTH TEXHOJOTHYECKHX
MIPOLIECCOB MMPOU3BOACTBA B XMMHUYECKOH OTpacin

1.3. Pe3yabTaThl 00y4eHHs M0 AUCUHUILIMHE (MOTYTI0)
Hean u3yvyeHnst TMCHUIIMHBI (MOIYJIs) — ITOJIyUYCHHE 3HAHUN B 00JIACTH pean3alliid XUMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB C YYETOM (PU3HMKO-XMMUYECKUX OCOOCHHOCTEH MPOTEKAOIINX
peakiuii, BbIOOpa ONTHMAJBHBIX YCIOBHH peaM3yeMbIX IPOIECCOB, BbiOOpa 3(PQEeKTUBHBIX
peaKTopoB, MPUOOPETEHHsI HABHIKOB B COCTABIICHMH MAaTEPUANBHBIX U TEIUIOBBIX OalaHCOB, B
pacueTe MPOIECCOB M PEAKTOPOB HAa OCHOBE MATEMAaTHUYECKOTO MOJICTHPOBAHHS, MOJIy4EHUS
3HaHMH B 00JIaCTU pa3pabOTKU PHEPTroCOEPEramInuX XUMHUKO-TexHoIornueckux cuctem (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJOTHI Ha MPUMEPE COBPEMEHHBIX MPOU3BOICTB.
B pesynbraTe n3yueHus: AUCUUIUINHBI (MOIYIIsI) 00YJarOIIUNACs JOMKEH
3HATD:
® OCHOBBI TEOPUH XUMUYECKUX MIPOIIECCOB U PEAKTOPOB;
® METOJOJOTHIO HCCIIEIOBAaHUS B3aUMOJCUCTBHS XUMUYECKHX IMPEBPAIICHUN U SBICHUN
MepeHoca Ha BCeX MaCIITa0HBIX YPOBHSX;
e METOIMKY BBIOOpa peakTopa U pacuéra mpoiecca B HeM;
® OCHOBHBIE PEAKIIMOHHBIC MTPOIIECCHI U PEAKTOPHI XUMHUUYECKON U OMOTEXHOIOTHH;



OCHOBHBIC IMPUHIUIIBI OpraHHU3allu XUMHUYCCKOTO IMPOU3BOACTBA, €TO HCPAPXUYCCKYHO

CTPYKTYPY, METOJIbI OLIEHKU 3PPEKTUBHOCTH IPOU3BOJICTBA;

OCHOBHBIC XUMHWYCCKHUC ITPOU3BOACTBA,

yMeThb:

paccunuTaTh OCHOBHBIE XapaKTEPUCTUKH XMMUYECKOTO MPOLIECCa;
BBIOpATh PAllMOHAIBHYIO CXEMY IPOU3BOJICTBA 3aIJaHHOTO TPOJIYKTA;

OLICHUTh TEXHOJIOTHUECKYIO 3(PPEKTUBHOCTH MPOU3BOJICTBA;

BBIOpaTh A(PPEKTUBHBIN TUII PEaKTOPa;

IIPOBECTH PACUYET TEXHOJOTMYECKUX IapaMEeTPOB JUIsl 3aJJaHHOTO MIPOLECCa;
ONPEIENIUTh apaMeTpbl HAMTYUIlIed OpraHu3aluy Npoliecca B XMMHUYECKOM PEaKTOPE;
BJIaJI€Th:
MeToaMHU aHann3a 3(p(HEeKTUBHOCTH pabOThl XUMUYECKUX TPOU3BOJICTB;
METOJaMM pacdyeTa M aHaJIn3a MIPOLECCOB B XMMHUYECKHX PEAKTOpax, ONpEACICHUS

TEXHOJOTHYECKUX MMOKa3aTelIeH;

METOJIaMH1 BbIOOpA XUMHUUECKHX PEAKTOPOB.
2. O0beM, CTPYKTYpa U COJepKaHUEe TUCHUILIMHBI (MOTYJIs)
2.1. O6beM THCHUTLIUHBI (MOTYJIsI)

Buowt yueonoii pabomor Dopmul 00yueHun
Ounasn
OO01ast TPYI0eMKOCTD: 3aUCTHBIC CAUHHUIIBI/TaChI 5/180
KonTakTHasi padora: 108
3aHaTH JIEKIMOHHOI'O THUIIA 36
3aHATHS CEMUHAPCKOr0 THUMA 72
KoncyabTanuu 0
IIpomekyTOUYHAsI aTTEeCTALHUS: DK3aMEH 36
CamocrositesibHasi padota (CP) 36

2.2. Tembl (pa3aeibl) IMCHUILTHHBI (MOAYJIS) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIUYeCTBA
yacoB 1o (popMam 00pa3oBaTeJLHOM AeSITEJIbHOCTH
Ounasa popma odyuenusn

Ne
n/m

Buapl yue6Hoii padoTsl (B yacax)

KonTakTtHasi padora

HaunmeHnoBanme TeM

3ausTus
(pa3aeJioB)

JICKIIMOHHOI'O THIIA

3ansaTus CEeMHHApPCKOro Tuma

J Hnble

JIP HNnble

CP

Xumuyeckas 4 0
TEXHOIOTUsl u
XUMHUYECKOE
MIPOU3BOJICTBO

113 C
4 0

4 0

Teoperuueckue 6 0
OCHOBBI  XUMHYECKHX
[POLIECCOB u
pEaKTopoB

XUMHUIECKOE 4 0
MIPOU3BOJICTBO, Kak
XUMUKO-
TEXHOJIOrUIeCKast
cucrema (XTC)

[IpoMbiiiuieHHBIE 2 0
XAMUYECKHE
POHM3BOACTBA

CoBpeMeHHbIC 2 0
TEHJICHI[MU B Pa3BUTUHI
XHUMHYECKOMN
TEXHOJIOT U1

Ilpumeuanusn:
JI — nmexnmn, 113 — npaktrueckue 3anarusi, C — cemuHapsl, JIP — nabopaTopusie padotsr, CP — camocrosTensHas

pabora.



2.3. Conep:xkanue TUCHUILTHHBI (MOAYJIsI), CTPYKTYPHUPOBAaHHOE MO TeMaM (pa3jeiam)
BUJaM padoT
ConepxxaHue JeKIIHOHHOTO Kypca

Ne
n/n
1. | Xumuueckas TEXHOJIOT U u | 1.1. OcHOBHBIE ONIpe/ieJICHUS H TTOJI0KEeHMS.

XMMHYECKOE MTPOU3BOICTBO Xumndeckast TexHoymorus. OOBEKT XHMHUYECKOH TEXHOJIOTHH.
MexoTpacneBoil xapakTep XUMHUYECKOH TeXHOIoruu. Pazpurtue
XMMHYECKHX TIPOU3BOACTB M XUMHYECKOW TeXHONOruu. MecTto
XMMHYECKOH TEXHOJIOTMH B IPOMBIIUICHHOH cdepe M METOJ0B
XMUMHYECKOH  TEXHOJOTMH B HEXHMHYECKHX  OTpacisx
NpOMBINUIEHHOCTH. CHCTEMHBIH aHalIW3 CIOXKHBIX CXEM H
B3aMMOJICHCTBUI DJIEMEHTOB CXEMBbl — IIOHATHE W COJEp)KaHHe
merona. Pusnyeckoe ¥ MaTeMaTH4ecKOe MOJETUPOBaHMUE,
omnpezeNeHre W OCHOBHBIE MOHSTHS, UX MECTO B HHXEHEpHO-
XMMHYECKHX MCCIIEIOBaHUAX M pa3paboTkax. Mecto u 3HaueHHe
HATypHOTO M BBIYUCIHMTENBHOrO 3KcrepuMmenTa. ConepkaHue W
3a/1auu y4eOHOro Kypca.

1.2. Xumu4eckoe Npou3BOICTBO.

[ToHsiTHE O XMMUYECKOM MPOM3BOACTBE. MHOrO(YHKIIMOHAIBHOCTh
XMMHYECKOro npou3BojcTBa. OOmias CTPYKTypa XHMHYECKOIro
MPOU3BOJICTBA. OcHOBHbIE MOZICUCTEMBI XHUMHUYECKOT'0
npou3BojcTBa.  OCHOBHBIE  TEXHOJNOTMYECKHE  KOMITOHEHTHI
XMUMHYECKOT0 TPOU3BOJICTBA.

KauecTBeHHbIE M KOJIWYECTBEHHBIE ITOKA3aTENIM XUMHYECKOI'O
MPOW3BOJICTBA! TEXHOJIOTHYECKHE, HKOHOMHYECKHE,
JKCITyaTallHOHHBIE, COLMAIIbHBIE.

1.3. CoipbeBble pecypcbl, BoAa W J3HEPrusi B XUMHUYECKOM
NPOM3BOJCTBE

Knaccudukanus celpbeBbIX PeCcypcoB IO pa3IMyHbIM IIPU3HAKAM —
¢azoBomy COCTOSIHUIO, MIPOUCXOXKICHUIO, UCTOYHHKAM.
MunepansHoe CchIpbe  (pyOBl M TIOJNIE3HBIE  HCKOIAEMBIE),
OpraHM4ecKoe IpPHUPOAHOE ChIphe (TOpPIOYME HCKOMAeMbIE),
pacTUTENPHOE W JKUBOTHOE CHIPhE, BTOPUYHOE CBHIphE — HX
UCIIOJIb30BaHWe W OyTH nepepaboTku. OCHOBHBIE CIHOCOOBI
MEePBUYHOI 00pabOTKU ChIpbs (OOOraleHne, OYUCTKA, TTOIIOTOBKA
K TpaHCIOPTHPOBKe U Tmepepaborke). IloHsaTHe, CymHOCTH U
IpUMeEpHl YIIIYONeHUs. WCIIOIb30BAaHUS ChIPbS, KOMOHMHHPOBAHUS
IPOM3BOJICTB M KOMIIEKCHOH MepepadOTKH CHIPHSL.

3HaueHHe ¥ HUCIONB30BAHUE BOJBI B XMMUYECKUX IPOU3BOJCTBAX.
Ucrounuku Bozpl. TpeOoBaHUs K TEXHOJNOIMYECKOW U OBITOBOM
Boze. [IpoMbInuIeHHas! HOATOTOBKA BOJBI U METOIBI €€ OYUCTKH OT
npumeceil. OCHOBHBIE METOABI KOHTPOJNSA KadecTBa  BOJBL
OKOHOMUSI BONOMOTPEeOICHNS B IPOH3BOACTBE. B0omooOGOpOTHEIE
CHCTEMBI.

Buzabl ¥ MCTOYHHMKM SHEPTUM B XUMHYECKOH MPOMBIIIICHHOCTH.
Macmtabsr moTpebaeHns M CIoCO0BI yMEHBIIEHHS YHEPT € THIECKUX
3arpaT. CymHOCTP M TPUMEPHl PETEHEpallMd M PEKyleparuu
SHEpPruH.  DHEProTEXHOJNOTMYECKHE  CHCTEeMbl.  BropudHbIe
9HEPreTUIECKHE PECYPCHI.

2. | Teoperuueckue OCHOBBI | 2.1. OcHOBHBIE ONpe/IeJIeHUS U TOJ0KeHHS

XMMHYECKHX TIPOIIECCOB n | Ou3nKo-XMMHUYECKHE 3aKOHOMEPHOCTH XUMHUYECKHX TPEBPAICHUH
peaxkTopoB —  CTEeXHOMETPHYECKHE, TEPMOAWHAMUYECKHE, KHHETHYECKHE.
IokazaTeny XUMHIECKOTO MPEBPAIIEHNS — CTENECHb MIPEBPAIICHHS,
BBIXOA ~ MpPOAYKTa, HHTErpaipHass u  anddepeHraabaas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIMHU U TPEBPAILEHNS PEareHTOB.
2.2. XuMuyecKue mpouecchl

Omnpenenenne. Kiaccudukamuss XUMHUYECKHMX MPOIECCOB  I10
Pa3MYHBIM NPU3HAKAM — XUMUYECKUM (BHJl XUMHIECKON peaKIvy,
TEpMOANHAMHUYECKHE XapaKTEPUCTUKH, CXEeMa MpEeBpAIICHUH) Hu
(ha30BBIM (YHCIIO U arperaTHoOe cocTosHuE (a3).

HaumeHoBaHnue TeM (pa3aesioB) Coaep:xaHue JJeKIIMOHHOT 0 Kypca




I'omorenHslil xumudeckuil mpouecc. OnpeneneHue U MNpPUMEpSI.
BrimsiHue XMMHYECKUX ITPU3HAKOB M YCIIOBUI IPOTEKAaHMUS IIpoLiecca
Ha ero rnokasareni. Crioco0bl HHTEHCH(UKALINH.

[NousiTre onTManbHBIX Temneparyp. ONTHMaIbHBIE TEMIIEpaTyphl
Uil OOpaTHMMBIX W HEOOpAaTHMBIX DK30- W IHIOTEPMHUYECKUX
peaKkiui.

lereporennblii  (HEeKaTaIUTHYECKUI) XMMHUYECKHH  Ipolecc.
Omnpenenenne u mnpuMepsl. CTpykTypa Tmporecca H  €ro
coctapysronue (craguu). HaOmiomaemass CKOPOCTh XUMHYECKOTO
npeBpamiennsi. OOmactu  (peXXMMBI) TPOTEKaHWs] Mpolecca,
JMMUTHPYIOLIAs CTAINSI.

I'eteporennsrii XuMHuYeCcKuid Tporiecc "ra3 (KUIKOCTH) - TBepIoe'.
O0ocHOBaHME, TIOCTPOCHHE U aHAIN3 MaTEMaTHYECKOH MOJIEIIH IS
peakuuii ropeHust (Momens  "okuMaromasics  cdepa') H
TOITOXUMHYCCKON (MOENb '"C HEB3aMMOJICHCTBYIONIUM sSIpoM™).
HabGmonaemast cKOpocTh NpeBpalleHHs, BpeMs INPEBpaIleHUss U
NyTH WHTEHCH(UKAIWU IS pa3iMuHbIX 00JIacTeil MpOoTeKaHUs
nporecca.

['eTeporeHHbIl XUMUYECKHH Mporiecc "'ra3 (KUIKOCTB) - KHUAKOCTB".
OO0ocHOBaHME, TIOCTPOCHHE M aHAJM3 MaTeMaTH4eCKOH MOJIENH.
Habntomaemasi CKOpOCTh TPEBpAlIeHUss W OOJACTH IMPOTEKaHHS
npouecca. Ilytm wuHTeHcHUKaMU Ui Pa3IMUHBIX PEKUMOB
nporecca.

Karanutuueckuii  mporecc.  OmpeneneHue,  KiacCHPHUKAIMS,
IpUMephl. l'eTeporeHHblld KaTald3 Ha TBEPAOM KaTaJlU3aTope.
O6ocHOBaHMe, IOCTPOCHUE U aHAJIN3 MaTEeMAaTHYECKOW MOJETH Ha
KaTaJIMTUYECKOH TTOBEPXHOCTH M B ITOPUCTOM 3€pHE KaTaln3aTopa.
Habmronaemass CKOpOCTh IpeBpamieHHs M 00JacTH MPOTEKaHUS
npouecca. CrTeneHb HCMONB30BaHUS BHYTPEHHEH I1OBEPXHOCTH.
[Tytn nHTeHCH(DUKALNM KATAIUTHYECKUX TIPOLIECCOB.

2.3. XuMHnyecKue peaKkTopbl

OmnpeneneHue U Ha3HAUCHUE XMMUYECKOTO peakTopa. PeakTopsl B
XMMHYECKHX U HEXMMHUYECKUX OTPACIIAX MPOMbIIIIeHHOCTH. O030p
TUIOB XMMHUYECKHX pPEAKTOPOB, HX CTPYKTYPHBIE 3JIEMEHTHI
(peakunoHHas 30Ha, YCTpoOiicTBa BBOAAa W BBIBOJAA, CMEIICHUS,
pasmeneHus W pACIpeneNieHHs] IIOTOKOB,  TEIIOOOMEHHbIE
3JIEMEHTHI), OCHOBHBIE TIPOLIECCHI U SBIECHHS B HUX.
Cucrematu3anys poLeccoB B XUMHUYECKOM PEaKTOpe 0 MacITaly
UX MPOTCKaHUS: XUMHYECKasl peaklus, XUMHUIECKHH MpOIEcC B
3JIEMEHTapHOM 00BEMeE, MPOLECChl B PEAKLIMOHHOM 3JIEMEHTE U B
peaxkTope B LIEJIOM, MX B3aHMOCBSI3b U MEpapXHUecKas CTPYKTypa
MaTeMaTHYeCKOM MoAenu mpouecca B peakrtope. [Ipumepsl
MIPOLIECCOB B PA3IMYHBIX BHIAX XUMHUYECKUX PEAKTOPOB.
Knaccudukanms mpomeccoB B peakTopax Mo pa3IHIHbIM IIPU3HAKaM
- BUJI XMMHYECKOTO MpOIIECCA, OpraHU3alus MOTOKOB PEarcHTOB
(cxema ABW)KEHMSI PEr€HTOB UEpE3 PEaKToOp, CTPYKTypa IOTOKOB B
PEaKIMOHHOM 30HE), OPTaHU3ALMsl TEIUIOBBIX IIOTOKOB (TEIIOBOH
peXuM, cXema TerT000MeHa), CTaIIOHAPHOCTH MPOIIecca.
OO6ocHOBaHIE U TIOCTPOCHHE MAaTEMaTHIECKONH MOJIEIH TIpoLiecca B
peakTopax  pasNMYHOrO THMA KAaK CHCTEMBl  ypaBHEHHH
MaTEepHaIbHOTO W TEIJIOBOrO OajaHCOB HAa OCHOBE JAHHBIX O
CTPYKTYpE TIOTOKa, XHMHYECKHX IPEBPAIICHUAK, SBICHHAX
MepeHoca Temla W BemecTBAa W WX  B3aWMOACHCTBHH.
Cucremarmsanysi M KJIacCH(PUKAIMA MaTEMAaTHUECKUX MOJENeH
TIPOLIECCOB B PEAKTOPAX.

M3orepmuueckue mpouecchl B XMMUYECKOM peakrope. BiusiHue
CTPYKTYpHI TIOTOKa (WICaNbHOE CMCIICHHE W BBITECHEHHUE),
CTaIlIOHApHOCTH TIporiecca (IMPOTOYHBIA W IEPUOANIECKHil),
rapamMeTpoB W YCIOBHH IIPOTEKaHHs IIponecca (Temreparypa,
KOHLICHTPALHSL, IaBJIEHHUE, 00bEM PEaKIIMOHHON 30HbI, BPEMSI), BUA
XMUMHUYECKOM peaknuu (mpocTass W CIOXHAasg, oOparuMmas W
HeoOpaTumas) M ee TapaMeTpoB Ha NPOQWIN KOHIEHTPALUH H
TIOKA3aTeNH MPOIlecca B peakTope (CTeneHb NPEeBPAIISHHUS, BBIXO
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MIPOIYKTa, CEIEKTUBHOCTH Iporecca). OCHOBBI pacyuera mporecca B
peakrtope. ComocraBieHne  3((GEKTUBHOCTH  IPOLECCOB B
peaKkTopax, OIMCHIBAEMBIX MOJAEISIMH HACAIFHOTO CMEIICHHS H
BBITECHEHHSI.

Hemszorepmuueckne mporeccsl B XMUMHYECKHX — PEaKTopax.
OpraHuszanysi TEIUIOBBIX ITOTOKOB U PEXHUMOB B XHMHYECKUX
peakTopax. Pacnpenenenne TemmnepaTypbl, KOHIEHTpalud U
CTENIEHU TIPEBpALICHUS B PEAKTOpe B pPEXUMax HJICAIbHOTO
CMEUICHHUS W BBITECHEHHS, aJua0daTHYecKoM M C TEIIOOOMEHOM.
CBs3bp TeMIlepaTypbl U CTETICHH NMpEBpaIIeHHs B aI1a0aTHIeCcKOM
npouecce. ComnocraBieHrne ¢ U30TEPMUIECKUM pekuMoM. Yucio u
YCTOWYMBOCTH CTAIIHOHAPHBIX PEKHMOB B PEAKTOPaxX HJEAIHHOTO
CMEILECHHUS.

2.4. IIpoMbILTIEHHBIC XUMUYECKHE PEAKTOPLI

Ha KOHKpeTHBIX TpUMepax TPEeIMETHO pPacCMaTpUBAIOTCS
NPOMBIIIICHHBIE  PEaKTOPbl Uil MPOBEJCHUS TOMOTCHHBIX,
TETEePOreHHBIX M KaTaJUTHYECKUX TPOLIECCOB — THIIBI PEAKTOPOB,
KOHCTPYKTHBHBIE ~XapaKTEPUCTUKH M OCOOCHHOCTH peXHMa,
0071aCTU UCTIONb30BAHUSL.

XuMuueckoe Mpon3BOACTBO, KakK
XHUMHKO-TCXHOJIOTMYECKass CUCTEMaA

(XTC)

3.1. Crpykrypa u onmcaHue XHUMHKO-TEXHOJIOTHYECKOH
CHUCTEMBI

XUMHYECKOe  TIPOM3BOACTBO  KaK  XUMHKO-TEXHOJIOTHYECKas
cucremMa (XTC). Ilomsartme cuctempr u XTC. Cocrap XTC:
3JIEMEHTHI, CBSI3H, MoAcUcTeMbl. DieMeHThl X TC, kiaccubukarys
MO BHIY TMpOIECCOB W HA3HAYEHMIO. TEXHOJNOrMYecKHe CBSI3U
snemeHToB XTC (moroku). IlocnemoBaTenbHas, mnapajienbHas,
pa3BeTBIICHHAs, TOCIeN0BaTeIbHO-00BOIHAsT (Oaiinac), oOparHas
(permKiT) TEXHOJIOTHYECKHE CBSI3U. VX CXeMbl U Ha3HAUCHHE.

Omucanne XTC. Bumer mopeneir XTC - ommcatenpHbBlE |
rpadpuyeckue. OnucaTenbHble MOJEIN - XUMHYECKash cxema H
MaTeMaTH4ecKast MOJIEIIb. I'paduueckue MOJIEITH -

(yHKLMOHANbHAs, TEXHOJOTMYECKas, CTPYKTypHas M Jpyrue
(cneunanpHble) cxembl. Ha3HaueHue, IpUMEHEHHE U B3aUMOCBS3b
MoOJeJIeH.

3.2. Ananus XTC

Ilonstue, 3amaun u pe3yispratsl aHamm3a X1C - cocrosaue XTC,
MaTepUaNIbHBIM W TEMIOBOM OalaHChl, MOKAa3aTeNd XHUMUYECKOTO
MPOU3BO/CTBA.

CpoiictBa XTC kak CHCTEMBI: B3aHMMOCBS3aHHOCTh DPEXHMOB
3JIEMEHTOB, Pa3IMYMe ONTUMAJILHOCTH 3JIEMEHTa OJMHOYHOTO U B
CHCTEME, YCTOMIMBOCTD U CYIIECTBOBAHUE CTAIIMOHAPHBIX PEKUMOB
U 1.

MatepuansHBIii U TEIIOBOM OaylaHCHl. METOAWKa COCTAaBIICHHUA U
pacdera MaTepHanbHBIX M TemioBbIXx OamancoB XTC u ee
moacucteM. OcoOeHHOCTH pacueTa OaJaHCOB B CXEMAaX C PEIHKIIOM.
®DopMEI IpencTaBieHns OaTaHCOB (TaOIUIIBI, THATPaMMBI U 1. ).
MarepuansHplii  0anmaHc A7 MAacCOOOMEHHBIX M PEaKIMOHHBIX
3JIEMEHTOB. Hcnons3oBanne CTEXHOMETPHUYECKHUX,
TEPMOANHAMHUYECKHX M MEXK(a3HbIX OalaHCOBBIX COOTHOIICHHM.
CremneHp MCTIOIB30BAaHUS CHIPHEBBIX PECYPCOB.

OHTaNbIUIHBIA, JHEPreTHdecKuid (10 TIONHOW SHEPruH) W
skceprernuecknit  Oamancet u  KII[A. Wx comocraBneHne wu
rcrnonp3oBanue B aHammze X 1C.

3.3. Cunte3 XTC

[onstne n 3amaun cuHTe3a XTC. OCHOBHBIE ATambl pa3pabOTKH
XTC. Poip MaTeMaTHIECKUX U SBPUCTHICCKHAX METOIOB.
OcHoBHBIE KOHIENIMH Npu cuHTe3e X TC: MOoMHOEe MCIONb30BaHNE
CBIPBEBBIX M JHEPTETHYECKHX PECYpCcOB, MUHMMH3AIHUS OTXOOB,
ONTHMAJIbHOE HCIONb30BaHME ammapaTypsl. VX comepxanne u
cmocoObl  peanmm3ary.  KoMOWHHMpOBaHHBIE  TPOW3BOJCTBA,
COBMEIICHHBIE MPOIECCHl, BTOPHUYHBIE HHEPTETHUECKHE PECYPCHI,
9HEProTeXHOJIOTHYECKHE  CHCTeMbl, mepectpauBaeMble  XTC,




3aMKHYThIC, MAaJOOTXO/IHbIE UX  TOHATHS,
0COOCHHOCTH ¥ IPUMEHEHHE.
OIHOPOHBIC TEXHOIOTHYECKUE CXEMBI: CHCTEMA PEKYIIEPATHBHOTIO

TeHJ'IOO6MeHa, CHUCTCMaA pa3acICHUA MHOT'OKOMITOHEHTHOM CMCECCH,

npousBoACTBA -

cucteMa peakTopoB. OCHOBBI IIOCTPOCHHS HMX ONTHMAJBHOM
CTPYKTYPHI
4. | TIpomblLIEHHBIE XUMHUUeckre | XUMHUYECKHEe TPOM3BOJICTBA PACCMATPHUBAIOTCS IIPEIMETHO Kak
TIPOU3BOJICTBA peanu3anusi  M3YYEHHBIX  TEOPETHYECKMX  OCHOB  XHMHKO-
TexHonoruueckux mnpoueccoB U XTC, KOHIENUUNA MOCTPOSHUS
Boicokod(ppexTrBHOH XTC. OCHOBHOW aKIEHT Jenaercss Ha
(PUBUKO-XMMHUYECKHE OCHOBBI KOHLIETIIUH TIOCTPOCHHUS
TEXHOJIOTHYECKOH CXEMBI TPOM3BOJACTBA M €ro  MOJICHUCTEM.
IIpomsBoncTBOo cepHOM  KHCHOTHL. IIpoM3BoACTBO aMMuaxa.
[Tpon3BoaCcTBO a30THOM KHCNOTHL. [IpOM3BOACTBO CTHpOIIA.
5. | CoBpeMeHHbIE  TEH/AEHIIMU B | Tekymiee cocTosiHMEe XMMHYECKOH NPOMBINIIEHHOCTH B MHpPE U
Pa3BUTHUHM XMMHUUYECKOH TEXHOJIOTHN | TEHJEHIUH €€ pa3BUTHs. [lepCrieKTHBHBIE MCTOYHUKU CHIPbS H
sHepruu.  Knacrepuzanmss ~ XMMHUYECKOH  MPOMBIIIIEHHOCTH.
CoBMerieHHble  mpomecchl. ['mOkne W mepecTpauBaeMble
TEXHOJIIOTHYECKHE CXeMbl. HOBBIE XHMHKO-TEXHOJOTHYECKHE
MPOLECChl U CIIOCO0BI MONydeHHs: NpoyKToB. HaHoTexHoorHsl.
Conepxxanue 3aHATHII CEMUHAPCKOI0 THIA
l'ij‘f'l HaunmeHnoBanue Tem (pa3/esioB) Tun Conep:xaHue 3aHATHIi CEMUHAPCKOT0 THNA
1. | Xumuueckas TEXHOJIOTUS u 113 [Tokazarenu XUMUKO-TEXHOJIOIMYECKOT O rnporecca.
XUMHUYECKOE IIPOU3BOACTBO JIP CTexuoMeTprIecKue 3aKOHOMEPHOCTH.
[TokazaTenn  XMMHKO-TEXHOJOTHYECKOro  Ipollecca.
TepmonnHaMuuecKkre 3aKOHOMEPHOCTH
2. | Teoperuueckue OCHOBBI I13 | Iloka3arenu XUMHUKO-TEXHOJIOTM4ECKOI0 mpouecca.
XMMHUYECKHX HPOLIECCOB u Kunernueckue 3aKkOHOMEPHOCTH.
peaxTopoB PeaxTops! uneansHoro BeitecHenus (PVIB) u uneansHoro
cMmeneHus HenpepriBHOTo neiictus (PYC-n)
PeakTropsl  MIealpbHOrO  CMEIIEHHUS  MEPHUOANYECKOTO
neiictus (PUC-m). AnnabaTiueckuii peakTop HaeaabHOro
CMEIICHHS
JIP | MogenupoBaHre U30TEPMUUECKHX IPOLIECCOB B PEAKTOPAX
U PEaKTOPHBIX CUCTEMax
AHanu3 mpomecca «ra3-TBEPIOE» Ha MNpUMepe O0XKHra
cynb(huia IMHKA
OxucneHne JUOKCHIA Cephl
3. | Xumuueckoe mnpousBoiactBo, kak | II3 | Kackan peakropoB uaeanbHoro cMmemienus (k-PYUC-H)
XUMHUKO-TEXHOJIOTHYECKAsT CHCTEMA JIP Pasnopomarie XTC. IlocnenoBatenbHoe U MapajieabHOE
(XTC) coenunenue PUC u PUC
DpaKIUOHHBIN PELUKIT
MatepuansHbiit 6ananc snemenTa XTC 6e3 XUMHIECKOTO
TpeBpaIIeHNs
MatepuaneHbiii 6amanc smemeHTa XTC ¢ XUMHYECKUM
MpeBpaIICHUEM
4. | IlpoMbIIIIICHHBIE xumudeckne | II3 | Pacxomapie KO3((UIMEHTHI 1O CHIPBIO, SHEPTHHA U
MIPON3BOJICTBA BCIIOMOTATEIbHBIM MaTepHaIaM
Martepuansnsiii 6ananac XTC B mienom
JIP | Anamu3 XUMHUKO-TEXHOIOI MUECKUX CUCTEM -
MPOW3BOJICTBO a30THOM KHCIIOTEHI
5. | CoBpemeHHBIE TEHACHIIUN B | II3 | Pacxomupie K03(p(PUIIMEHTHI TIO CBIPHIO, DHEPTHH W
Pa3BUTHHA XUMHUYECKON TEXHOJIOTUU JIP | BcnoMoraTensHpIM MaTEpHaIaM
Martepuansnsiii 6ananac XTC B mienom
CoaepskaHue caMOCTOATEILHOM padoThI
Iij‘:)[ HaunmenoBanue TeM (pa3aenoB) Conep:kaHue caMOCTOSITEJIbHONH PadoThI
1. | Xumuueckas TEXHOJIOT U n | IloBroperne  jekumoHHOro  marepuana.  IloaroroBka K

XUMHUYCCKOC MMPOU3BOACTBO

MNPAKTUYCCKUM 3aHATUIM U J'Ia60paT0pHBIM pa60TaM




2 . TeOpeTI/I‘leCKI/Ie OCHOBBI HOBTOpeHI/Ie JICKOHUOHHOT'O Marepuaia. HO)IFOTOB Ka K
XUMHUYECCKUX mpoueccoB u MPAKTUYCCKUM 3aHATUAM U J'Ia60paT0pHI)IM pa60TaM
PCAKTOPOB

3. XI/IMI/I‘IGCKOG MIpOMU3BOJACTBO, KakK HOBTOpeHI/Ie JICKOHUOHHOT'O Marepuaia. HO)IFOTOBKa K
XUMHUKO-TEXHOJIOTHYECKAA CUCTEMaA MNPAKTUYCCKUM 3aHATUAM U J'Ia60paTOpHBIM pa60TaM
(XTC)

4. HpOMI:IHIJ'IeHHBIe XUMHUYECCKHUEC HOBTOpeHI/Ie JICKOHUOHHOI'O MarcpuaJia. HO]IFOTOBKa K
ITPONU3BOJICTBA MPaKTUYCCKUM 3aHATHUAM U J'Ia60paTOpHI)IM pa60TaM

5. COBpeMeHHBIe TCHACHIINU B HOBTOpeHI/Ie JICKOHUOHHOI'O Marepuaia. HOI[FOTOBKa K

Pa3BUTHH XHMUYECKON TEXHOJIOTUH MPaKTUYCCKUM 3aHATHUAM U J'Ia60paTOpHI)IM pa60TaM

3. OueHoYHbIe MaTepHaJbl [Jisl TPOBeAeHUS] TEKYLIero KOHTPOJsS YCHeBaeMOCTH U
NPOMEKYTOYHOM aTTecTANMU 00y4aroIUXCs M0 JUCHUILTIHHE (MOLYJII0)

[lo mucuunnuHe (MOIYIIO) HPETYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJISI KadyecTBa

OCBOCHUS:

TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH;
MPOMEXKYTOUHAS aTTECTAIM OOYUAIOIINXCS 110 JUCITUTUTHHE (MOIYIIIO).

3.1. OneHo4HbIe MaTepuajbl AJs NPOBEACHUSA TeKyll[eﬁ aTreCcranguu no JAUCHUMIIJIMHE

(MoayJ110)
Ne | KonTposampyemsbie TeMbl (pa3/iesibl) HaumeHOBaHUE OLIECHOYHOI0 CPEACTBA
n/n
1. | XuMuueckas TEXHOJIOIHsl M XMMHUYECKOE MPOHU3BOJICTBO YcTHBII oIpoc
2. | Teopernuyeckue OCHOBBI ~XHMHYECKMX TIpoleccoB U | YcrHblit onpoc. KonTponbHas pabora

pEaKTopoB

3. | XuMudeckoe mpOU3BOACTBO, KAK XMMHUKO-TEXHOJOIHUYECKas | Y CTHBIN onpoc. KoHTponbHas padoTa
cucrema (XTC)
4. | IlpomplIeHHBIE XMMUYECKHE TIPOU3BOCTBA Yerasiii onpoc. KontponsHas pabora
5. | CoBpemeHHBIE TEHAEHIMM B Pa3BUTHM XUMHYECKOH | YCTHBIN Ompoc
TEXHOJIOTHH

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIN HHbIe MATepPHAJIbl, He00OXOANMMBbIEe Il OLleHKH
3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B MpoIecce TEKYyero KOHTPOJIA
ycneBaeMoCTH
YcTHBIH onpoc

1.

hw

©ooN G

12.

13.

14.

15.

CrexuoMeTpuYecKne  3aKOHOMEPHOCTM  XMMMYECKHX  IpoueccoB.  OcCHOBHOE
CTEXMOMETPUYECKOE COOTHOLLIEHUE.

Ilokazatenn  S(QPEKTUBHOCTH  XUMHKO-TEXHOJOIMYECKUX  mpoueccoB.  CreneHb
IIPEBPALLECHUS.

IToxa3zarenu XMMHUKO-TEXHOJIOTHYECKUX ITPOLIECCOB. BrIxox mpoaykra.

IToka3zaTenn XMMHUKO-TEXHOJIOTHYECKUX IIpoLieccoB. MHTerpanbHas u tuddepeHnmnanbHas
CEJIEKTUBHOCTb.

XuMuyeckas TepMOAMHaMHUKA. Pacy€T KOHCTaHTBI paBHOBECHS.

XuMuyeckass TepMOIMHAMUKaA. Pac4€T paBHOBECHO! CTENEHU IIPEBPALLCHHUS.
XuMuyeckass TepMOAMHaMUKa. Pac4ér paBHOBECHOIO COCTaBa PEAKLIMOHHOM CMECH.
XuMHYeCcKasi TEpMOJAMHAMHUKA. 3aBUCUMOCTb KOHCTAHThl PABHOBECHS OT TEMIIEPATYPHI.
XuMuyeckas TEpMOJUHAMKKa. MeToIbl CMEIEHNsI PaBHOBECHSI COIJIacHO npuHuuny Jle-
[Tarense — bpayHa.

. Xummnueckas KnHeTuka. Knaetrka MMPOCTBIX HCO6paTI/IMLIX n O6paTI/IMI>IX peaKuHﬁ.
11.

Xumuueckass KUHETHKa. KWHETHKa CIIOKHBIX MapauIebHbIX M IOCIEI0BATECIbHBIX
peaKuuu.

Xumuueckash KHHETHKA. 3aBUCHMOCTh KOHCTaHThI CKOPOCTH XMMHYECKOH DPEakluu OT
TEMIIepaTypHI.

3aBUCUMOCTh CKOPOCTH OOpaTHMOM peaklud OT TEMIIepPaTypbl B 3aBHCUMOCTH OT
TEIUIOBOTO 3 deKTa mporecca.

Mogenu mporecca «ra3-TBEPAOE» «CKUMAIOIICECS SIPO» U «CKUMarommasics chepay.
Onwucanue npouecca. [IpuMepbl XUMUYECKUX PEaKITUi.

[onsiTne «wiumuTHpyromen craaum». O0JacTH MPOTEKAaHUS Mpollecca «ra3-TBEPAOE» B
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16.

17.

18.

19.

20.

21.
22.
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.

33.

34.

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

42.

3aBHCUMOCTH OT JTUMHUTUPYIOIIEH CTaIHH.

[Iporekanue mporecca «cxxuMmaromasics chepa» B auddysnonnoit odmacru. [Ipoduns
KOHIIGHTpalnuii ra3oo0pa3zHoro peareHta B aup¢y3noHHOM oOmactH. MeTomasl
MHTeHCUUKAIUH TIpo1iecca B MU Gy3HOHHON 00IacTH.

[Iporekanue mporecca «CxkuUMaromascs cepa» B KUHETHUECKOW oOmactu. Ilpoduib
KOHIICHTpalMii ra3o00pa3sHOr0 peareHTa B KHHETHYECKOM oOmactu. Mertombl
WHTEHCU(UKAIIH MTPoIecca B KHHETUYECKON 00JIacTH.

[IpoTexanme mporecca «CXKHUMAOLIEecs Sapo» B BHemHenIu(pGy3MOHHOH OOJIACTH.
[Ipodunp KoHIEHTpanui Ta3000pa3HOTO peareHTa B BHENTHEIU(PPY3MOHHON OOIACTH.
MeTo 11 HHTEHCU(UKALINY TIpOIecca B BHENTHE PG Yy3NOHHOK 001acTH.

[IpoTtekanne mporecca «CKUMArOMeecs: sSapo» B BHYTpUAH(PPY3HOHHON 00JIacTH.
[Ipodunp KoHLEHTpanMii ra3000pa3HOr0 peareHta B BHYTpUAM(PHY3HOHHON 00JacTH.
Mertoapl UHTEHCU(PUKALIUU TIpoTiecca B BHYTPUIU (D Py3nOHHOM 001acTH.

[IpoTekanue mporecca «CKUMAOIIEECS SApO» B KuHeTudeckod oOmactu. I[Ipoduns
KOHIICHTpalMii ra3000pa3HOrO peareHTa B KHHETHYECKOW oOmacth. MeTosl
MHTEHCU(HUKALIMHU MPOIlecca B KHHETUYECKON 001acTH.

ArmiapaTsl 1711 TPOBEACHUS IIPOLECCA «Ta3-TBEPIOLN.

KoncTpykius ammapara ¢ mceBI00KUKEHHBIM CIIOEM.

Oxucnenue quokcuaa cepbl. Onucanue npouecca ¢ TOUKU 3peHust PU3NYECKON XUMUH.
MeTobl CMEIIeHUsT PABHOBECHS B PEAKIIUH OKUCIICHHSI TUOKCHIA CEPHI.

AnmaparypHoe ohopMIIEHHE ITPOIecca OKUCICHHS JHOKCHIA CePBI.

3aBHCHUMOCTH COCTaBa r'a3a Ha BXOJ/I€ B KOHTAKTHBIN amnmapar OKHCISHHsI JUOKCHIA CePhI
B 3aBHCHUMOCTH OT UCXOJHOTO CEPOCOIEPIKAIIETO CHIPHSI.

[TpuHIIMT BEIOOPA KaTaIM3aTOpa IS MpoIiecca OKUCICHUS TMOKCH A CEPHI.

PexxuM paboThl HEMOIBIKHOTO CJIOS KaTaan3aTopa.

[NonsiTne «amnabaTHIecKoro pa3orpeBay.

CxeMa IBOWHOTO KOHTaKTUPOBaHUS — ABOWHOM abcopouuu ([IK/JIA) — hyHKIMOHamBHAS
cxema.

CxeMa TBOWHOTO KOHTAaKTHUPOBaHUS — ABOWHON abcopOiuu (AK/[IA) — TexHonorudeckas
cxema.

O6ocHoBanue BbIOOpa abcopOeHTa Ha MEPBOM W BTOPOHM CTaauu aOCOpPOIMH B CXEMe
JK/JTA.

OCHOBHBIC KOHIICTIIIMHM CHHTE3a XUMUKO-TeXHOJIorn4eckux cucteM (XTC) — koHIen st
MOJIHOTO  WCIOJIB30BAHUSI CBHIPHEBBIX pecypcoB. [IpuMepsl peanu3anuy  JaHHOM
KOHIICTIIU Y.

OCHOBHBIC KOHIICTIIIMHM CHHTE3a XUMUKO-TeXHOJIorn4Yeckux cucteM (XTC) — koHIen s
MOJIHOTO HKCIIOJIb30BaHMS DHEPTETHUECKUX pecypcoB. [IpuMepsl peam3anuul JaHHOM
KOHIICTIIIU Y.

OCHOBHBIC KOHIICTIIIMH CHHTE3a XUMUKO-TeXHOJIorn4ueckux cucteM (XTC) — koHIen s
MUHUMH3AIHMN 0TX0A0B. [IpuMepsl peanu3anuu 1aHHOW KOHIICIIIHH.

OCHOBHBIC KOHIICTIIIMH CHHTE3a XUMUKO-TeXHOJIorn4YeckuX cucteM (XTC) — koHIenws
3QPEeKTUBHOIO HCHOJb30BaHUS oOopynoBaHus. [lpumepsl peanuzanuu JaHHOM
KOHIIETILIMH.

ITpon3BoACTBO a30THOM KUCIOTHI — ChIpbeBasi 6a3a MPOU3BOJICTBA.

IIpon3BoACTBO a30THOM KHMCIOTBI — XHMMHYECKas cxema Mpou3BojcTBa. PDuznko-
XMMHUYECKOE OMMCaHKE MPOLIECCOB.

ITpon3BoACTBO a30THOM KUCIOTHI — QYHKIIMOHAIBHAS CXeMa MTPOU3BOICTBA.
[Tpon3BOACTBO a30THOM KUCIOTHI — CTAAUS MOJATOTOBKH MCXOIHOTO CBHIPBSL.
IIpon3BoACTBO A30THOM KHUCIOTHI — ammaparypHoe o(GOopMIIEHHE CTaJuH OKHCICHHS
aMMHaKa.

IIpon3BoACTBO a30THOM KHUCIOTHI — CTaJHsl OKHUCIEHUS aMMHaka. YTo Takoe «KOTEIN-
YTUIU3aTOP», ¥ KaKyto (DYHKIIUIO OH BBITIOTHSET?



43. TIpou3BOACTBO a30THOW KUCIIOTHI — CTAHsI OKHCICHNS OKcHia a3oTa. [louemy okucienus
OKCH/JIa a30Ta HEJb351 00bEMHUTE CO CTAJMEN OKHCICHUS aMMHuaKa?

44. TIpon3BOJCTBO a30THOU KUCIOTHI — y3el abcopOimu. [logemy TermnooOMeHHBIH ammapar
nepen adCOpOIMOHHOW KOJIOHHOW Ha3bIBAET «XOJOIMIBHHK-KOHAEHCATOp»? UTOo Tam
KOHJIGHCUpYeTCsi?

45. TIpou3BOACTBO a30THOW KHCIOTHI — Yy3en abcopOrmu. KoHcTpykums abcopOIroHHON
KOJIOHHBI.

46. IIpou3BOACTBO a30THOM KHCJIOTHI — Y3€JI CAHUTApHOW OYUCTKH. [l0 KakoMy MpUHIHITY
BBIOMpAETCS peareHT Uil BOCCTAHOBIICHHUS OKCHJIOB a30Ta?

47. IIpou3BOJCTBO a30THOU KUCIOTHI — y3€JI CAHUTAPHON OYMCTKU. Kakyro poJib BBITIOJHSET
TypOuHa?

48. TIpou3BOACTBO a30THOM KHUCIOTHI — OTHCAaHHE HHEPTOTEXHOJOTHMYECKOW CXEMBI
MIPOU3BO/ICTBA.

49. TIpou3BOACTBO a30THOM KUCIIOTHI — KaKyl0 POJIb BBHITIONHSIET «IKOHOMaW3ep», CTOSIINN
nocJie TypOuHbI?

50. [Ipon3BOACTBO a30THOM KHUCIOTHI — Kakhe KoHIenuuu cuHTe3a XTC peann3oBaHbl Ha
IIPOU3BOJICTBE?

KoHTpoJbHbIii padoTa

Tema 2. [IpuMep KOHTPOJILHOM padoThl Ne 1.

1. Onpenenuth CTETNIEHh MPEBPAIIEHUS 0 KOMIIOHEHTY B (XB) ¥ COCTaB peaKIMOHHOW CMECH st

peaxkuuu

A+2B=2R+S§,

ecit Xa = 0,6; cao =1 kmous/M>; co= 1,5 kmons/m>.

2. OrnpenenuTh BIUSHUE U30BITKA BOJSHOTO Mapa B MUCXOJHON CMECH Ha PAaBHOBECHYIO CTEICHb

MpeBpALEHUS 3TUJICHA B 00paTUMOM peakIuy CUHTEe3a ATaHOoJIa:

C2Hs+ H20 < C2HsOH

Ui TpEX MOJIBHBIX COOTHOWIEHWM B ucxonHou cmecu o=H20:CoHs = 1; 4; 9. [laBnenue B

nporecce 3 MIla, konctanTa pasosecus K,= 0,068 MIla™.

Tema 3. [Ipumep KOHTPOJILHOM PadoThI Ne 2

1. PeakTop nmepuoauueckoro nerHcTBHs 3a 8 4 gopkeH npou3Boauth Nr = 4,8 kmonb mpoaykra R.

UToObI 3arpy3uTh peakTop, HaArpeTh €ro J10 HYKHOM TeMIIepaTyphl U pa3rpy3uTh OCIe OKOHYAHUS

npouecca, Tpedyercs 1 4.

1) Haiiti HeoOx0muMbIi 00BEM peakTopa, €ClI U3BECTHO, UTO B PEAKTOPE MPOTEKAET peakius A

— R ¢ koHcranToii ckopoctu 0,026 MHH ¥, HayaIbHAas KOHIIEHTpalus BellecTBa A paBHa 8

KMOJIB/M, 99 % KOTOPOTO MOIBEPraeTcsl HPeBPaLIEHUIO.

2) Onpenenutb 00bEMbI peakTopoB UC-H u MIB 11 nonydeHus Takoro ke KOJTU4ecTBa MpoayKTa

R B cyTku mpu Toii Jke CTeleHH MPeBpaIeHHs BelecTBa A.

2. B peakTope ueansHoro cMerenus oobémom 0,3 M3 MpoBoAMTCS FK30TepMUUecKas peakius 1-

ro nopsaka A ™ R + Q,. Koncranta ckopocTu peakiuu onuchiBaercsa ypasHenuem K = 10%exp(
20000

RT ) mun’. Temnosoii >pdexr peakimm cocrapiser 2300 Kkam/kmonb. ILIOTHOCTH
PEaKIMOHHOM Macchl He 3aBMCHT OT CTeNEeHH HpeBpaiieHus u pasHa 420 kr/m®. VienbHas
TeroéMKoCTh pacTBopa paBHa 0,95 kkan/(kr-K). PactBop pearenra A nomaércsi ¢ KOHIEHTpaLuei
6 kMonb/M® B konuuectse 0,6 M%/u. PaccuuraTh, Npu Kakoil TemmepaType cleIyeT MoJaBaTh
HCXOJIHBIA pacTBOp BellecTBa A B peakTop, paboTaoLMil B aanadaTHYeckoM peKUME, YTOOBI
TeMreparypa B HéM He npesbimaia 60 °C.

Tema 4. IIpumepsl BONPOCOB K KOHTPOJILHOM padore Ne 3

XKunkodasnelii mporecc onuceiBaeTcsl peakiuei 1-ro mopsaka tuna A—2R ¢ KoHcTaHTOM
ckopocTH paBHoit 8,3-10° cex™. KoHuenTpauus ucxomHoro semecTsa cocrasisger 0,36 MOIb/I.
Pacxo/ peakiuoHHo# cMecu paseH 0,12 M%/MuH.

IIpouecc mpoBOUTCS B YCTAaHOBKE U3 3 pEaKTOPOB CMELIEHMSI, COEAUHEHHBIX M0CIIEI0BATENBHO



o6bemoM 0,3 M°.

Onpenenuts MPOU3BOIUTEIBHOCTh YCTAHOBKY 10 IPOAYKTY R.

3.1.2. Metoanuyeckue MaTepHaJbl, ONpelesiOlie MNPoUeAYPbl OLEHUBAHMS 3HAHMIA,
YMEeHHii, HABBIKOB U (MJIH) ONBITA IeSITeJIbHOCTH B X0/Ie TEKYyIIero KOHTPOJIsl yCIleBaeMOCTH
YcTHBINA 0TBET

Onenka 3HaHMi npeanosaraeT AuddepeHIMpoBaHHbIN MOAX0A K oOyJarouiemMycs, yuer
€ro MHAUBUAYaJIbHBIX CIOCOOHOCTEH, CTETIEHb YCBOEGHHUS U CUCTEMATU3AllMA OCHOBHBIX MOHATHH
W Kareropud mno aucuuiuiiHe. Kpome Toro, oleHuUBaeTcs HE TOJBKO TJIyOMHA 3HAHUU
IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHME HCIOJb30BaTh B OTBETE NPAKTUUYECKUN Marepual.
OneHuBaeTcs KylnbTypa pedH, BJIaJICHUE HaBbIKaMU OPaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenueanus: nocnenoBaTenbHOCTh, IOJHOTA, JOTUMYHOCTD U3JI0KEHUS, aHAJIN3
pa3IMYHBIX TOYEK 3pEHHUs, CaMOCTOsTelIbHOE OO0OO0OIIeHNe MaTepuana, HCIO0JIb30BaHNE
podeccHoHaIbHBIX TEPMUHOB, KYJIbTypa pe4YH, HaBBIKM OpaTOpPCKOro HMckyccTBa. M3mokeHue
Matepuaina 0e3 pakTHUeCKHUX OLUINOOK.

OueHka «omauyHO» CTABUTCS B Cilydae, KOTJla MaTepuall W3JIaraeTcs MCYEpIbIBAIOIIe,
MOCJIEIOBATEIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, NMPU 3TOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBI€ MOHSTHSI, HO M aHAJIU3UPYIOTCS TOYKHU 3PEHHUS PA3IMYHBIX aBTOPOB. OOyyaromuiics
HE 3aTpYAHSIETCS C OTBETOM, COOIIOIAaeT KYJAbTYPY PEUH.

OneHka «xopouto» CTaBUTCA, €clii 0Oy4yalOUIUIics TBEpJIO 3HAET MaTepuall, rPaMOTHO U
[0 CYLIECTBY M3JaraeT ero, 3HaeT MPaKTHUeCKylo 0a3zy, HO MPH OTBETE Ha BOIPOC JIOMYCKaeT
HECYLIECTBEHHbIE MOTPEIIHOCTH.

OueHka «yodogremsopumenbHo» CTaBUTCS, €CIM 00yJaroIuics 0CBOWII TOJIbKO OCHOBHOM
MaTepual, HO He 3HAaeT OTAENbHBIX JIeTalel, J0MyCKaeT HETOUHOCTH, HEIOCTATOYHO MPaBUIIbHbIE
(GOopMYIHMPOBKH, HApYIIAaeT MOCIEI0BATEIbHOCTh B M3JIO)KEHUM MaTepHala, 3aTpyIdHSETCs ¢
OTBETaMHM, IOKa3bIBa€T OTCYTCTBHUE [OJDKHOM CBSI3M MEXIy aHaJIM30M, apryMeHTanued u
BBIBOJIaMH.

OneHka «HeyooenemeopumenvbHoy CTaBUTCS, €CIM OOyJaroIMICS HE OTBEYaeT Ha
MIOCTaBJICHHBIE BOTIPOCHI.

KonTpoabHasi padora

OneHuBaeTcsi HE TOJIBKO INIyOMHA 3HAHUN IIOCTABIEHHBIX BOIIPOCOB, HO M yMEHHE
U3JI0KUTh MUCbMEHHO.

Kpumepuu oyenusanus: nocnesoBaTelIbHOCTb, IOJHOTA, JIOTUYHOCTD U3JI0KEHUS, aHAIIN3
pa3IUYHBIX TOUYEK 3PEHHs], CAMOCTOsTENIbHOE 00001eHe MaTepuaia. M3noxenune marepuaia 6e3
(haKTHYECKUX OMHOOK.

OneHka «omauuHO» CTaBUTCS B CIIydae, KOrja COOMIOCHbI BCE KPUTEPHH.

OneHka «xopouioy CTaBUTCS, €Ci OOyJarolUICs TBEpAO 3HAET MaTepHaj, IPaMOTHO U
[0 CYLIECTBY H3JaraeT €ero, 3HaeT MNPAaKTUYECKyl 0a3y, HO JIONyCKAaeT HEeCYIIEeCTBEHHbIE
HOTPELTHOCTH.

OnueHka «ydoeremeopumenbHoy CTaBUTCS, €CIIU 00yJaIOIIMICsS OCBOMII TOJIBKO OCHOBHOM
MaTepuall, HO He 3HaeT OT/AENbHbIX JIeTallell, J0IyCKaeT HETOUHOCTH, HEIOCTaTOYHO MPaBUIIbHbIE
(GOpMYIHUPOBKH, HApyIIaeT MOCIEI0BAaTEIbHOCTh B M3JIOKEHHHM MaTepuana, 3aTpyaHSeTCs C
OTBETaMHM, IIOKa3bIBAET OTCYTCTBHUE JOJDKHOM CBSI3M MEXIy aHaJIW30M, apryMEHTAlUEeH U
BBIBOJIAMH.

OneHka «HeyoognemeopumenvbHoy CTaBUTCS, €CIM OOydaroIlMiicsi HE OTBevyaeT Ha
IIOCTABJICHHBIE BOIIPOCHI.

3.2. OueHOYHbIe MATEPHAJBI /151 IPOBEIEHUS MIPOMEKYTOUYHOM aTTecTalun
3.2.1. Kputepuu oleHKH pe3y/1bTATOB 00y4YeHHUs M0 JUCHMILINHE (MOIYJII0)

M xana PesynbraTsl
IMoka3aTe/u oLeHUBAHMS Pe3yJIbTATOB 00YYeHUS
OLICHHBAHUA o0yueHus
OTJIMYHO 3HaerT: - oOydaromuiics TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHal, YBEpPEHHO,

JIOTUYHO, MOCJIICAOBATCIIBHO U TPAMOTHO €r0 U3J1aract, OnupasCh Ha 3HAHUA
OCHOBHOM U lIOHOJIHI/ITeJILHOﬁ JINTCPATYpPhI,
- Ha OCHOBC CHCTCMHBIX HAaYYHBIX 3HAHUUI JACJIacT KBaJ’II/I(i)I/IL[I/IPOBaHHHe
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BBIBO/IbI 1 0606HIGHI/I${, CBO6OI[HO OTICPUPYECT KATCITOPHUAMU U MOHATHAMU.

Vwmeer:

- o0ydJaromuiics yMeeT CaMOCTOATENBHO M IPAaBWJIBHO pemarh ydeOHO-
npodeccHoHaNbHBIE  3alaud  WIA  33/aHds, YBEPEHHO, JIOTHYHO,
MOCIIEIOBATENBHO U apT'yMEHTHPOBAHO U3JIaraTh CBOE PELICHHUE, UCTIONb3YS
Hay4HBIE MTOHSTHS, CChUIASACh HA HOPMATUBHYIO 0a3y.

Bnaneer:

- oOydaroIuiics BiaJeeT PalMOHAIEHBIMUA METOAaMU (C MCIOIh30BAHUEM
PAITMOHATIFHBIX METOAMK) PEIICHUS CIOXKHBIX MPOodecCHOHATBHBIX 3aiad,
MIPEJICTAaBJICHHBIX JICJIOBBIMU UTPaMU, KecaMu U T.11.;

IIpu perienny MpoeMOHCTPUPOBAI HABBIKH

- BBIJIEJICHUS TJIaBHOTO,

- CBSI3KOM TEOPETHYCCKUX TIOJIOKEHUH C TPeOOBAHUSAMH PYKOBOISIINX
JIOKYMEHTOB,

- U3JIOKEHHSI MBICJIEH B JIOTHYECKOM MOCIEeI0BATENBHOCTH,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBSI3H U TMATIEKTHYECKOM Pa3BUTHH.

XOpPOHIO

3Haer:

- oOyuaromuiics TBEpAO YCBOWI MaTepHal, JOCTaTOYHO I'PAaMOTHO €ro
U3JaraeT, oNMUpasch Ha 3HAHUS OCHOBHOM U JOTOJIHUTENILHON JIUTEpaTyphI,
- 3arpyassiercs B (OPMYJIMPOBAaHWHM KBaTH(DUIMPOBAHHBIX BBIBOJIOB U
0000LICHN, OmepupyeT KaTeropusMH M TIOHATHSIMH, HO HE BCeria
NPaBUJIBHO UX BEpUPHLIUPYET.

YmMmeer:

- 00y4aroIMiicsl yMeeT CaMOCTOATEIbHO U B OCHOBHOM NPABMJIBHO peIlaTh
y4eOHo-TIpopecCHOHATIbHBIE 3aJaudl WIM 3aJaHusl, YBEPEHHO, JIOTHMYHO,
HOCTIEA0BATEIbHO M apryMEHTHPOBAHO H3JaraTh CBOE peELIeHHEe, He B
MTOJTHOM MEPE HCIIOJIb3YySA HAYYHBIC IOHATHUA W CCBUIKM Ha HOPMATHUBHYIO
6a3zy.

Bnaneer:

- oOydJarouiics B LIENOM BIAJeeT PAalMOHAIBHBIMU METOJAMU DEIICHU
CJIOKHBIX l'IpOd)CCCI/IOHaJ'IBHLIX 3ajJay, HpCHCTaBHCHHBIX JCJIIOBbBIMU I/IFpaMI/I,
KelcaMu U T.J.;

IIpu pemeHnr cMOr MPOAEMOHCTPUPOBATH HOCTaTOYHOCTh, HO HE
TITYOMHHOCTH HaBBIKOB,

- BBIJICJICHHS IJIaBHOTO,

- U3JI0’KCHUS MBICIIEH B JIOTMUECKOM I1OCIeI0BaTEILHOCTH,

- CBSI3KM TEOPETUYECKUX IOJIOKEHUH C TPEeOOBAHUSIMH DPYKOBOASIIMX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHayin3a (hakThl, COOBITHIA, SIBICHUH, NPOIECCOB B UX
B3aMMOCBS3H U JUATEKTUYECKOM Pa3BUTHH.

YIOBJIETBO-
PUTEJIBHO

3Haer:

- o0yJaronuiics OpUEHTHPYETCSI B MaTepuaie, OMHAKO 3aTPYJHIETCS B €ro
H3J10’KEHHUH,

- TIOKa3bIBA€T HEJOCTATOYHOCTh 3HAHUM OCHOBHOM M JOIOJTHHTEIHLHOMN
JIUTEPATYPHL;

- cnabo apryMeHTHpYeT Hay4dHbIE TTOJI0KEHIS,

- MPAKTUYECKU HE CIOCOOEH CHOPM yITHUPOBATH BHIBOJBI 1 0000IICHHS;

- YaCTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.

YMmeer:

- 00yJaromuiics B OCHOBHOM YMEET PEUIUTb y4eOHO-TIPOoQecCHOHATHHYIO
3aJa4y WK 3aJaHue, HO JOIyCKaeT OIIMOKH, cllabo apryMeHTHPYET CBOE
pelIeHne, HeAOCTaTOYHO HMCIONB3yeT HAyYHBIE MOHATHS U PYKOBOSIIUE
JOKYMEHTBL

Bianeer:

- o0yJarommiics BiIageeT HEKOTOPHIMH PAIOHATBHBIMH METOIaMHU
PpeIIeHws CTIOXKHBIX PO ECCHOHATBHBIX 33144, IPEICTABICHHBIX JeTOBBIMH
WrpaMu, KecaMu U T.[.;

[Ipu pemerny MpoaEeMOHCTPHPOBAT HEOCTATOYHOCTH HABBIKOB

- BBIJICIICHHS TJIaBHOTO,

- U3JIOKEHUS MBICIIEH B TOTMYSCKOM IMOCIIEI0BATEIIFHOCTH,

- CBS3KM TEOPETHYCCKHUX TMONMKEHHH ¢ TpPeOOBAHMSAMH PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSITEIIEHOTO aHann3a (akThl, COOBITHI, SBICHUH, TPOIIECCOB B MX
B3aMMOCBSI3U U IUAJIEKTUYECKOM PAa3BUTHUHU.

HEYJ1OBJIETBO-
PUTEJIBHO

3Haer:

- o0yJaromuiicss He yCBOWJI 3HAUNTEIbHON YaCTH MaTepHaia;

- HE MOXXET apTyMEHTHPOBATh HAyYHBIE ITOTOXKEHHS;

- He (popMynHpyeT KBaTU(GUIMPOBAHHBIX BEIBOIOB U 0000IICHNI];
- HE BIaJI€eT CUCTEMOM MOHITHI.

YMmeer:

oOydaromuiics He MOKa3zal yMEHHE pemars ydeOHO-Tpo¢eccHOHATBHYIO
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3a7a4y WIK 3aJaHue.
Brnaneer: HE BBINTOJTHECHBI TPEOOBAHUS, MPEIBIBISIEMbIC K HABBIKAM, OICHUBAECMBIM
«YIOBJIETBOPUTEIILHOM.

3.2.2. KOHTpOJIBHbIe 3aJaHusA /U UHbIE MaTepuaJbl JJIA IIPOBECACHUS l'lpOMQ)KyTO‘lHOﬁ
arrecranmu
Choucokx BOIIPOCOB IJIfl YCTHBIX OTBETOB (BapI/IaHTBI TeCTa)

1.

10.
11.

12.

13.

14.

15.

16.

Xumuaeckuit poniecc. TexHomornyeckue nokasarenu 3pGekruBHOCTH. MO 1e) Tl XUMHUKO-
texHosnoruueckux cucreM. Iloxcuctemsr XTC. IlapameTpbl cOCTOSSHUS M MapaMeETphl
CBOMCTB IIOTOKOB, ITapaMeTpbl cocTosiHUSA deMeHToB XTC.

Marepuanbublii ¥ TerioBoil Oananchl peakinuonHoro snemeHta XTC. CpoiictBa XTC
Cunre3 XTC. Konuenuuu cuHTe3a UM IyTd uX peunieHus. CUHTE3 U CpaBHEHHE
OJIHOPOJHBIX CHCTEM PEAaKTOPOB BBITECHEHHUS W CMEUIEHUS IMpPU NPOBEACHUU B HUX
Pa3JINYHBIX PEAKLIAM.

CrexuoMeTpuueckue 3aKOHOMEPHOCTHM XHMMMUECKMX TMpoleccoB. Vcmonb3oBaHue
CTEXMOMETPUYECKMX 3aKOHOMEPHOCTEHl B pacuerax Iokaszareneil 3(PQeKTUBHOCTH
TEXHOJIOTMYECKUX MPOIECCOB.

TepMoanHaMHuyecKrue 3aKOHOMEPHOCTH XUMHUYECKHUX MPOLIECCOB M MX HCIIOJIb30BAHUE B
TEXHOJIOTMYECKHUX pacyeTax

Kunernueckue 3akOHOMEPHOCTH XUMUYECKHX Mpo1ieccoB. CKOPOCThH peakliu U CKOPOCTh
npeBpaleHus BemecTsa. Cxema rnpeBpalleHus BellecTBa

I'omorennsie nporecchl. Kunetnueckas MoJenb Ui MPOCTBIX HEOOPATUMBIX PEaKIHi
pa3IUYHOrO MopsaKa. AHaauTH4YecKue u rpadudeckue 3apucumoctu: r(C), r(T), r(x), c(t).
TeopeTnueckunil ONTUMAIIBHBIN PEKHAM.

I'omorennsie mponeccsl. Kunermdeckass Mojaenb A MPOCTHIX OOPAaTUMBIX peakIUil.
Anamutrueckue W rpadudeckue 3asucumoctu: r(C), r(T), r(x), c(t), x(T). Jluuus
ONTUMAJIBHBIX TeMIepaTyp. TeopeTuuecKuii ONTUMAJIBHBIN PEXUM.

I'omorennsie npoueccel. Kunernyeckass MoJienb Ui CIOXKHBIX MapaIeNbHBIX PEaKIUil.
Anamutrueckue u rpaduueckue 3aBucumoctu: r(c), r(T), r(x), c(t), Sr(c), Sr(T).
TeopeTnueckuii ONTUMAIIBHBIA PEKUM.

l'omorennsie mpouecchl. Kunernueckas Mojeiab sl CIIOKHBIX IOCIIEIOBATEIbHBIX
peaknmii. AHanuTudeckue u rpaduyeckue 3apucumoctu: r(c), r(T), r(x), c(t), Sr(c), Sr(T).
TeopeTnueckuit ONTUMAJIBHBIA PEKUM.

I'ereporennsie nporeccol. Knaccudukarus. [Tpumepsr.

I'eTeporennsiii mporecc raz-teepaoe. Mojenb «cxxumaromascs chepay». MaTepuaabHbIN
OamaHc 1o razoBoil M TBepnoil ¢azam. Habmomaemas ckopocTh mpeBpaiieHus Bpems
MOJIHOTO TPEBpAIlleHUus] TBEPAOro. PexxuMbl mpoTekaHus mpoiiecca. JlumuTupyomue
CTa/IUU.

I'eteporennsiii mpouecc rasz-tBepioe. Mogenb «cxuMaromasics cdepa». Pexxumbl
npoTtekanus npouecca. Jlumurupyromue ctaauu. CnocoObl THTEHCU(PUKAIIS ITPOLIECCOB,
MPOTEKAIOIINUX B PA3TUYHBIX TUMUTHPYIOIIUX CTATUSX.

I'eteporennsiii mpouecc rasz-tBepioe. Mogenb «cxumaromascs cdepa». Pexxumbl
MpoTeKaHus mporecca. Jlumutupyromue craauu. BriausHue Temmneparypbl U CKOPOCTH
IIOTOKA Ha CKOPOCTb MPEBpAILEHUs

I'ereporennslii mpouecc ras3-teeproe. Mogenp «cKUMaroUeecs sSapo». PexnMbl
npoTekanus npouecca. Jlumurupyromue craauu. CrnocoObl HHTEHCUBHUKAIHS TPOLIECCOB,
MPOTEKAIOIINX B PA3IUYHBIX JUMUTHPYIOIIUX CTAIUAX.

I'ereporennslii npouecc ras-tepaoe. Moaens «cxumaronieecs aapo». MarepualibHbIN
OanaHc 1Mo ra3oBoil U TBepnoi (azam. Habmromaemass ckopocTh MpeBpalieHust U BpeMs
IIOJIHOTO IPEBPALLEHUS] TBEPAOrO s MpOIecca, IMPOTEKAOIEr0 B KHHETHUYECKOM,
oOmacTH.

I'ereporennslii npouecc ras-repaoe. Moaens «cxumarouieecs aapo». MarepuaibHbII
OanaHc 1Mo ra3oBoi U TBepaoil (azam. Habmromaemass ckopocTh MpeBpaleHust 1 BpeMs
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17.

18.

19.

20.

21.

22.

23.

24,
25.
26.

27.

28.

29.

30.

31.

32.

[IOJIHOTO ~ IIPEBpALllEHMs]  TBEpIOro  AjAsf  Ipolecca,  IPOTEKAIOUIEro  BO
BHYTpUIU(PDY3HOHHON 00IaCTH

I'eTreporennslil mpouecc ra3-teepaoe. Mozenp «Cxumaroueecs sapo». MarepuanbHblid
OanaHc 1Mo Ta3oBOM M TBepHoil (azam. Habmromaemas CKOpOCTh MpeBpaIleHuss U BpeMs
[IOJIHOTO  IIPEBpAlllEHMs]  TBEpIOro  AjAsf  Ipolecca,  IPOTEKAIOUIEr0  BO
BHemHe P Py3nOHHOH 001aCTH.

Karanutuueckne mpoueccsl. Karamuzatopel. TpebGoBanus, mnpeabsBisieMble K
KaTajau3aTopam.

I'ereporeHHO-KaTaIUTUUECKUN MPOLIECC HA HEMOPUCTOM 3€pHE KaTtanuzaTtopa. OCHOBHbIE
craauu. Maremarnyeckoe onucanue npouecca. Habnonaema ckopocTs npoiiecca.
['eTeporeHHO-KaTAIMTUYECKU  MOPOLECC HA HENOPUCTOM  3€pHE  KaTaau3aTopa.
Habmonaema ckopocts npouecca. Habmonaemslii koaddunivent. BiusHue remMneparypsl
1 CKOPOCTH MOTOKA Ha CKOPOCTh IIPEBPAIICHUS

I'eTeporeHHO-KaTAIUTUYECKU  TPOLIECC HAa  MOPUCTOM  3€pHE  KaTajau3aTopa.
Maremaruueckoe omnucanue mnporecca. OcHoBHble cTaauu. HalOmromaemass cKOpocTh
nporiecca. Moayis 3enbnoBuya-Tusie.

I'eTeporeHHO-KaTAIUTUYECKU  TPOLIECC HAa  MOPUCTOM  3€pHE  KaTajausaTopa.
HaGmrogaemass  ckopocth  mporecca. Monayns  3enpaoBuya-Tuiie.  CreneHb
HCII0JIb30BAaHUS BHYTPEHHEN MOBEPXHOCTH KaTaiau3aTopa. Pexumbl mpoTekaHus mpouecca
'eTeporeHHO-KaTAIUTUYECKU  TPOLIECC HA  TMOPUCTOM  3€pHE  KaTajau3aTopa.
Hab6mrogaemast ckopocts nporiecca. Moaynbs 3enpaoBuda-Twie. Bnusaue Temmneparypsl
U pa3Mepa 3epeH KaTalu3aropa Ha HaONI0JaeMyl0 CKOPOCTh Ipoliecca U CTEMeHb
WCI0JIb30BAHUS BHYTPEHHEH MOBEPXHOCTH KaTalu3aTopa

TennoBsle ABIEHNS HA HEOPUCTOM 3€pHE KaTalau3aTopa

TennoBsle ABIEHNS HA IOPUCTOM 3€PHE KaTaau3aTopa

I'eTeporennslil mpouecce ra3-xujaKkocTb. MaremaTuyeckoe onucanue npouecca. OCHOBHbIE
craauu. Habmomaemas ckopocts mporecca. CriocoObl HHTEHCHU(UKAIIAH.

OCHOBHBIE THIIBI PEAKTOPOB B XHMHUYECKOW TexHojJoruu. PaGota pekTopoB B
MEePUOJUYECKOM U  HENPEPHIBHOM peXuMax. YCJIOBHOE BpeMsi MpeObIBaHUS.
QOYHKIMOHAIBHBIE 3JIEMEHTBl pEaKkTopa. JTalbl NOCTPOEHUS MAaTEeMaTHYECKOM MoJAenu
peakropa.

[loctpoenne  Mojenu  MEPUOAMYECKOTO  pEakTopa  UACAIBHOIO  CMEIICHHS.
N3oTepmuueckre mpoueccsl B HENPEPBIBHBIX PEAKTOpPaX CMELIEHUs. AHAIUTHUYECKHE U
rpaduyeckue 3aBUCUMOCTH KOHIIEHTPALUM, CTENEHH MpPEBpalleHHUs OT BPEMEHHU IS
MIPOCTBIX PEAKIIM.

[TocTpoenne Moieau HEMPEPBIBHOTO pEeaKTOpa WACAIbHOIO cMelleHus. M3otepmuueckue
MPOLIECCHl B HEMPEPHIBHBIX PEAKTOpax CMEUICHHUA. AHAIUTUYECKUE U Tpaduyeckue
3aBUCHUMOCTH  KOHIICHTpAIlMHM, CTENEeHU TMpeBpaileHus, u adddepeHnanbHon
CEJIGKTUBHOCTHU OT BPEMEHH NMPEObIBAHUS AJISl CII0KHOHN MapayieIbHONW PeaKII|H.
[TocTpoenne Moienn HEMPEPBIBHOTO peaKkTopa UACAbHOrO cMmelleHus. M3otepmuyeckue
MPOLIECChl B HEMPEPHIBHBIX PEAKTOpax CMEMIeHUsA. AHaIUTUYeCKHe M TrpaduvecKue
3aBUCHMOCTH  KOHIICHTpAIlMHM, CTENeHW TMpeBpamieHus, u adddepeHmnansHon
CEJIGKTUBHOCTHU OT BPEMEHH MPEObIBAHUS IS CIIOKHOM MOCIeI0BATENBHOM peakiuu
[TocTpoenne Moieny UAEaIbHOTO peakTopa BhITECHEHMs. M30TepMudeckue mpoiecchl B
peakTopax BBITECHEHUS M NEPHOJUYECKUX PEAKTOpaxX CMEIICHHs. AHAIUTHYECKHE U
rpaduyeckue 3aBUCHMOCTHU KOHLIEHTpALHH, CTENEHU MIpEeBpaIllCHHUS, u
g depeHnanbHOM CeIeKTUBHOCTH OT BPEMEHH MPEObIBaHUS I IPOCTHIX PEaKIui.
[TocTpoenne Mozienu peakTopa UaeanbHOTO BhITECHEHMS. M30TepMuyeckue mpoiecchl B
peakTopax BBITECHEHUS. AHAJTUTHYECKHUE W TpadUyecKue 3aBUCUMOCTH KOHIICHTPAIIHUH,
CTEeTeHH TpeBparieHus, u auddepeHansHoi CeNeKTUBHOCTH OT BPEMEHH MPeObIBaHUS
JUTSI CIIOKHOM MapajuiebHON peakiuu.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.
44,

45.

46.

47.

48.

49,

50.

51.

52.

[TocTpoeHune Moaenu peakropa UACAIbHOTO BBITECHEHMS. M30TepMuUecKue MpoLecchl B
peaKkTopax BHITECHEHHs. AHAINTHYECKUE U rpaduvecKkue 3aBUCUMOCTH KOHICHTPAIWY,
CTETICHH TpeBpalleHus, U Tu(PepeHIINaTLHON CENEKTUBHOCTH OT BPEMEHH NpeObIBaHUs
JUISL CJIOYKHOM IOCIEA0BATEILHON PEAKIIUHU.

[locTpoeHne  MoJenuM  HENPEPHIBHOTO  PEAKTOpa  HMACAIbHOIO  CMELIEHUS.
Heunzorepmuueckue npoueccsl B HENPEPbIBHBIX PEAKTOPAX CMEIICHHUS.

[TocTpoenune Mozenn peakTopa UeaIbHOTO BhITeCHEHMs. HenzoTepMuyeckue rnpoueccel
B PEAKTOPE UJIEATILHOTO BHITECHEHUS U IEPHOIUUECKOM PEAKTOPE M1€aTbHOTO CMEILIEHUS.
CpaBHeHHE HENPEPHIBHBIX IIPOLIECCOB B PEAKTOPaX UCATBHOTO CMEIIEHUS U U/1€aTbHOIO
BBITECHEHMSI IIPU MIPOBEACHNUN B HUX MIPOCTHIX U CJIOKHBIX PEAKIIMMA

Kackag peakTopoB HMIeaqbHOTO CMENICHUS. AHAIMTHYECKUH W rpadudeckuii MeTobl
pacuera KackaJa peakTopoB

CpaBHenue »3¢ddexTuBHOCTH pabOTHl E€AMHUYHOTO peakTopa CMELIeHHUs, Kackajaa
MIOCJIEI0BATEILHOTO COEAMHEHUS U MapajlIeIbHOIO COEIMHEHUS! PEaKTOPOB UIEAbHOTO
CMEIIEHHUS ITPU MTPOBEIEHUH B HUX IPOCTBIX U CJIOXKHBIX peaKLUn

CpaBHenue 3¢ (eKTHBHOCTH pabOThl E€AMHUYHOTO PEAKTOpa BBITECHEHMs, Kackaja
MIOCJIEIOBATEILHOTO COEAMHEHHUSI U MapajlIeIbHOIO COEIMHEHUS! PEaKTOPOB UIEATbHOTO
BBITECHEHMSI TP MPOBEACHNUN B HUX MPOCTHIX U CIOKHBIX PEAKIIHA.

Buner cBazeit B XTC u nx Ha3HAdYEHUE.

Mogenn xumuko-texnosnorudeckux cucteM. [loacucremer XTC. Ilapamerpsl cOCTOSIHUSA
U IapaMeTpbl CBOKWCTB MOTOKOB, TApAMETPHI COCTOSIHUA 31eMeHTOB X TC.
MartepuanbHbIi U TETIOBOM OamaHChl peakiMoHHOTO nemenTa X TC.

CgoiictBa XTC

Cunte3 XTC npousBoacTBa a30THOM KHCIOTHl. XUMHUYECKas U CTPYKTYpHas CXEMBbI
npou3BoicTBa. DU3MKO-XUMUYECKOE OCHOBBI OKUCICHHSI aMMHUaKa, abcopoLuy JUOKCcHIa
a3oTa. PemieHue KOHIEMIMI TMOJHOTO HCIOJIb30BaHUSA  CHIPbs, 3()(HEKTUBHOTO
WCIIOJIb30BAHUS SHEPropeCypCoB, MUHHUMM3ALUU OTXOJIOB, 3¢ deKTUBHOTO
WCI0JIb30BaHUs 000PYA0BAHUS.

Konuenmmu cuntesa XTC u myTH ux peuieHusl.

XTC mnpousBoACTBa CEpPHOM KHUCJIOTHl. XHMMHYECKas U CTPYKTypHas cxeMbl. DHU3UKO-
XMMHUYECKHE OCHOBBI abcopOIuM TpUOKCHIa cepbl. PeleHne KoHLIENIUA MUHUMH3AIUN
OTXOJOB.

XTC mnpousBoACTBA CEPHON KHUCIOTHl. XHMMHUYECKas U CTPYKTypHas cxeMbl. DU3UKO-
XMMHUYECKHE OCHOBBI 00XKUTA CEPOCOAEPIKAILETO ChIpbs. PellieHne KOHIENIHA MOIHOTO
WCIIOJIb30BAHUS CBIPBS.

XTC npousBojACTBa CEPHOM KHUCIOTHL. XHMHUYECKAsi U CTPYKTypHasi cxembl. PU3HUKO-
XUMUYECKUE OCHOBBI KATAIMTUYECKOIO OKUCIIEHUS AUOKCUA cephl. Pelienne koHuenuun
3¢ (dEeKTUBHOTO UCIOB30BaHUS SHEPTOPECYPCOB.

XTC npousBojctBa amMmuaka. [loaHas xumuyeckast U CTpyKTypHasi CXeMbI IPOU3BO/ICTBA.
®U3NKO-XMMHUYECKHE OCHOBBI IOJYYEHHMS a30TO-BOJOPOJIHON cmecu. Pelenue
KOHILIENIINI MUHUMU3ALN OTXO/I0B.

XTC npoussoacrBa ammuaka. [lonHast XumMuueckas ¥ CTpyKTypHasi CXeMBbI ITPOU3BO/ICTBA.
@U3NKO-XUMHUUYECKUE OCHOBBI IIOJIyYEHUS CHUHTE3a aMMuaka. PerleHne KOHUENIMM
3 PEKTUBHOTO HCII0JIb30BAaHHSI SHEPIOPECYPCOB.

XTC mpousBoACTBA a30THOM KHUCJIOTBHL. XHMMHMYECKas M CTPYKTYpHas CXEMBI
pon3BoicTBa. DU3NKO-XUMUYECKOE OCHOBBI OKUCIEHUS aMMuaka. Pernenre KoHuenuui
IIOJIHOTO MCIIOJIb30BaHUS CHIPbSL.

XTC mpousBOJACTBA a30THOM KHUCJIOTBHI. XHMMHMUYECKass U CTPYKTYpHas CXEMBbI
pou3BoACTBA. DU3MKO-XMMHUYECKOE OCHOBBI abCcOpOIMM AMOKCHIA a3oTa. Pemienue
KOHIeNIUH 3(h(heKTUBHOTO UCIIOJIB30BAHUS SHEPTOPECYPCOB.
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54.
55.
56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

XTC mpousBojaCTBa a30THOM KHUCIOTBI. XHMHYECKAass U CTPYKTypHash CXEMbI
NpOU3BOJACTBA. Pemienne KOHIENUIMH MUHHUMH3ALUKA OTXOJOB U 3()(HEeKTUBHOTO
UCIIOJIb30BaHUS 000PYAOBaHUS.

CunTe3 cuctemsl pazaeneHus (peKTuduKaums) MHOTOKOMIOHEHTHOM cMecH.

CuHTE3 TEeXHOJIOTUYECKON CXeMBI TeIII000MEHa MEK/y HECKOIBKUMH ITOTOKAMH.

CuHTE3 TEXHOJOTMYECKOM CHCTEMBl PEAKTOPOB (IOCIENOBATEIBHOE U MApajLIENIBHOE
COEJIMHEHUE PEAKTOPOB UACATBLHOIO CMEIIEHUS U BBITECHEHUS JJISl IPOCTBIX U CIOKHBIX

peaKiuii).
[Tpou3BOICTBO CEpPHON KHCIOTHI. YCTPOHCTBO KOHTAKTHOTO y37la W aOCOpOIMOHHOMN
arnmaparypsl. IIytn MHTEHCU(DUKATUT CEPHOKHUCIIOTHOI'O IIPOU3BOJCTBA.

Texnomornueckas cxema JIK/JIA B mpousBoactBe H>SOs KOHTaKTHBIM METOJIOM, Kak
MIPUMEP OPTaHHU3AIMH ITPOIIECCOB B OTICILHBIX TPOMBINIICHHBIX anmaparax u B X TC.
TexHonornueckas cxema Mpou3BOICTBA aMMHUAaKa, Kak MpUMep OpraHU3aliH MIPOLIECCOB B
OT/IeIbHBIX MPOMBIIIIEHHBIX anmnapaTtax u B XTC.

[IpousBocTBO a30THON KUCIOTHI. OKHCIEHHE aMMHUaKa U OKHUCIIOB a30Ta. XeMOCOpOIus
OKHCJIOB a30Ta. PU3NKO-XUMHUYECKNE OCHOBBI TEXHOJIOIMUYECKUX MPOLIECCOB.
DHEpProTexXHOJIOTHYECKasi cucTeMa Mpon3BojicTBa pa3dasienHoit HNO3 moxa maBneHuem
7,3 aT™, KaKk TIpUMep OpraHU3aIlH IPOIIECCOB B OTAEIBHBIX MPOMBIIIIEHHBIX armapaTax
u B XTC.

[IpousBocTBO cTupona. XuMuyeckas U GyHKIHOHAIbHASI CXEMBI.

[IpousBoncTBo cTUposna. DU3NKO-XUMHYECKHE OCHOBBI M TEXHOJIOTUYECKAas CXema
JeTUpUPOBaHUS 3TUIOEH30a.

[IpousBonctBo cTuposna. DU3HKO-XMMHYECKHE OCHOBBI M TEXHOJIOTUYECKAas CXema
BBIJICJICHUS CTHPOJIa U3 TPOAYKTOB JETUPUPOBAHUS.

[IpousBoncTBO cTHposa. PUBNKO-XUMUYECKOE OOOCHOBAHUE M TE€XHOJIOTMUYECKas cxema
SHEProTEXHOJOTUYECKOU CUCTEMBI.

CoBpemMeHHbIE TEHAEGHLUMHW B pa3BUTUU XUMHUYECKOW TexHojoruu. IlepcriekTuBHBIE
HCTOYHUKHU CHIPbS U SHEPTUH.

CoBpeMeHHbIE TEHICHIIMM B Pa3BUTHH XUMHUYECKON TexHojoruu. HoBble XUMUKO-
TEXHOJIOTMYECKHE MPOLIECCH U CLIOCOOBI MOTY4YEeHHUSI TPOTYKTOB.

Hawnnydime goctynHble TEXHOJIOTHH.

3.2.3. MeToauyeckne MaTepuajbl, onpeaessiioliie TPoleaypbl OIEeHHBAHUS 3HAHMIA,
YMeHH i, HABBIKOB B X0/1€¢ IPOMEKYTOYHOM aTTeCTAMHU

IIpouenypa ouneHMBaHus 3HAHUH (TeCT)

[pepnaraeMoe KOJINYECTBO 3a/IaHUM 20

[TocnemoBaTenbHOCTH BEIOOPKH Omnpezenena mo pasaenam

Kpurepun oneHku - IPaBWIbHBIM OTBET HA BONPOC

«5» ecim npaBWIHHO BRIMONHEHO 90-100% TecTOBBIX 3amaHuit

«4» ecin MPaBHIHHO BHIMONHEHO 70-89% TeCTOBBIX 3a1aHmil

«3» ecim MIPaBHIHHO BHIMONHEHO 50-69% TeCTOBBIX 3aHaHuUil
IIpouenypa oneHnBanus 3HaHUI (YCTHBIA OTBET)

[Ipenen AIUTENEHOCTH 10 MuHYT

[Ipennaraemoe KOJIMYECTBO 3aJaHUIl 2 Bompoca

[ocnemoBaTenbHOCTE BEIOOPKHU BOIpocoB U3 | CiydaiiHast
Ka)KJIOro pasJena

Kpureprn oneHku - TpeOyeMBIil 00bEM U CTPYKTypa

- MBJIOKEHHE MaTeprana 0e3 GaKTHIECKIX OIMIHOOK

- JIOTHKa M3JIOKCHUS

- HCTIOJIb30BAaHNE COOTBETCTBYIOIIECH TEPMHHOIOT MU

- CTHJIb PEYH U KyJbTypa peuu

- moa0op MPUMEPOB MX HAYYHOU JINTEPATYPHI ¥ PAKTUKH

«5» ecmm Tpe6OBaHI/I$[ K OTBCTY BBIIIOJIHCHBI B ITIOJTHOM o0BeMe

«4y» ecnun B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$[ K OTBETY, OAHAKO ¢€CTb

HEOOJIbIIINE HETOYHOCTH B U3JIOKEHHH HCKOTOPBIX BOIIPOCOB

«3» ecnu TpC6OBaHI/I$[ BBITTOJTHCHBI YaCTUYHO — HC BBIACPIKAH O6I>CM, €CTh
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(I)aKTI/I‘IeCKI/Ie 0HII/I6KI/I, HapyuicHa JIOTUKa H3JI0KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIASA TCPMHUHOJIOI'NN

IIpouenypa oueHuBaHMS YMeHMH M

NPAKTHYECKUX Y4eOHO-TTPoecCHOHAIBHBIX 3a/1a4)

HAaBbIKOB (pemelme l'[pOﬁJ'IeMHO-aHaJ'II/ITI/I‘le(!KI/IX H

Hpe/:[naraeMoe KOJIMYECTBO 3aﬂaHHI71

1

[ocnenoBaTeTbHOCTH BHIOOPKHU

CnyyaiiHas

Kputepuu ouenku:

- BBIJICJICHNE U TIOHUMaHHUE MTPOoOIIeMBI

- yMeHHe 0000111aTh, COMOCTABIATH Pa3IMYHbIE TOUKH 3PEHUS

- MOJIHOTA MCIIOJIb30BAHUS HICTOUHUKOB

- HaJIM4Ue aBTOPCKOM MO3UIIH

- COOTBETCTBHE OTBETA [IOCTaBIEHHOMY BOIIPOCY

- WCIONB30BaHUE COIHMAIBHOrO ombiTa, MatepuaioB CMU,
CTaTHCTHYECKUX JTaHHBIX

- JIOTHYHOCTh M3JIOKEHUS

- YMEHHe ceaTh KBaTu(UIMPOBaHHbIE BBIBOJBI U 0000IIEHHS C
TOYKH 3pEHUS pelieHust MpodeccHoHaIBHBIX 3a1a4

- YMEHUE NPUBECTH NPUMEP

- OIOpa Ha TEOPETUYECKUE TTONOKEHUS

- BJIAJICHUE COOTBETCTBYIOIIEH TepMUHOTIOTHEN

«5» ecnu TpeOOBaHUsI K OTBETY BBINOJIHEHBI B IIOJIHOM 00beMe

«4» ecnu B IIEJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONbIINE HETOYHOCTH B M3JIOKEHHH HEKOTOPHIX BOIPOCOB.
3arpyausercs B (QOPMYJIMpPOBAaHMM  KBAIM(HUIIUPOBAHHBIX
BBIBOJIOB M 0000IIEHMIA

«3» ecnu TpeOOBaHMS BBHIIOIHEHBI YACTHYHO — NBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHs, OfHAaKO ciabo apryMeHTHpYeT HaydHbIC
HOJIOKCHHs, TPAKTHYECKH HE CIOCOOCH  CaMOCTOSTEIBHO
copMynupoBaTh BHIBOALI M OOOOILIEHUS, HE BHIWUT CBS3b C
podecCHOHATIBHOM ASATENBbHOCTHIO

4. YyeOHO-MeTOAMYECKOEe M MAaTepHAIbHO-TEXHHYECKOoe olOecneyeHHe THCHMIINHBI

(MoayJis1)
4.1. JneKTpPOHHbIE YUeOHbIe U3TaAHUA

1. WrnarenkoB, B. M. OOmas xumuyeckas TEXHOJOTHS: TEOpHUs, MPUMEPHI, 3aJauyH :

yaeOHoe nmocodue mys By30B / B. U. UrnatenkoB. — 2-¢ u3za. — Mocksa : M3narenscTBo
Opaiit, 2023. — 195 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09222-6. —
Texcr : snextponHsni // OOpazoBatenpHas miatgopma HOpait [cait]. — URL:
https://urait.ru/bcode/511872 (nara obpamienus: 14.02.2023).

Hrnarenkos, B. . TeopeTndeckue 0CHOBBI XUMHUYECKOHN TEXHOJIOTHH : yaeOHOE TTocoOne

UIsl cpeaHero mpodeccuoHanbHOTO 0OpasoBanus / B. WM. UrnatenkoB. — 2-¢ u3m. —
MockBa :  UzpmatenbctBo  FOpaiir, 2023.— 195c¢c.—  (IIpodeccuonanshoe
oOpazoBanue). —  ISBN 978-5-534-10570-4. — Tekct : DJCKTPOHHBIA  //

Oo6pasoBaresnpHas tiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517961
(mara obpamenus: 14.02.2023).

Komuccapos, FO. A. Ilpouecchl n annaparsl XuMu4eckor TexHojoruu. B 5 4. Yacre 1 :
yuebnuk ans By3oB/ FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; nmox pemakiueit
1O. A. KomuccapoBa. — 2-e u3n., nepepad. u nom. — Mocksa : U3natensctBo HOpaiit,
2023. — 216 c. — (Boicmee obpazoBanue). — ISBN 978-5-534-09099-4. — Tekcr
aNeKTpoHHBIH  //  OOpasoBarenbHas 1uargpopma  FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/515341.

Kommuccapos, 1O. A. Ilpouecchl n anmaparsl XuMAYECKOW TexHoJoruu. B 5 4. Yactp 2 :
yuebHuk ans By3oB/ FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; moa pemakiueit
1O. A. KomuccapoBa. — 2-e uzn., nepepad. u mom. — Mocksa : M3natensctBo HOpaiit,
2023. — 227 c. — (Beoicmee obpazoBanue). — ISBN 978-5-534-09101-4. — Tekcer
aNeKTpoHHBIH  //  OOpasoBarenbHas 1uardpopma FOpaidt  [caiit]. — URL:
https://urait.ru/bcode/515481.
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5. Kommuccapos, 0. A. Tlpouecce u anmaparbl XuMu4yeckou Texnojorud. B 5 1. Yactp 3 :
yuebnuk ans By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. I1. Bent ; moa pemakimueit
10. A. KomuccapoBa. — 2-e u3n., nepepad. u momn. — Mocksa : MzgatensctBo HOpaiiT,
2023. — 246 c. — (Boicmiee obpazomanue). — ISBN 978-5-534-09102-1. — Tekcr
anektpoHHbId // OOpaszoBarenpHas maatdpopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/515482.

6. Kowmmccapos, HO. A. Tlpomeccs u anmaparbl XUMHYECKON TexHojoruu. B 5 1. Yacts 4 :
yuebHuk as By3oB / FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; moa pemakmueit
10. A. KomuccapoBa. — 2-e u3n., nepepad. u mom. — Mocksa : U3narensctBo HOpaiit,
2023. — 323 ¢c. — (Boicmee obOpazomanme). — ISBN 978-5-534-09103-8. — Tekcer
anektpoHHbd  //  OOpaszoBarenpHas 1uiatgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515900.

7. Kowmmccapos, HO. A. [lpoueccsl u annaparbl XUMHUeCKON TexHojoruu. B 5 4. Yacts 5 :
yueonuk s By3oB / FO. A. Komuccapos, JI. C. l'opnees, M. I1. Bent ; nox pemaxiueit
10. A. KomuccapoBa. — 2-e u3n., nepepad. u jmorn. — Mocksa : M3marensctBo HOpaiit,
2023. — 208 c. — (Boicmee obOpazomanme). — ISBN 978-5-534-09104-5. — Tekcer
anekTpoHHbIM  //  OOpazoBatenbHas minatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515901.

4.2. DeKTpoHHBIE 00pa3oBaTebHbIE PeCyPChI
1. DnexrponHas 6ubnHoTedHas cucrema «95C FOPAWT» Biblio-online.ru (95C «Opaiit»)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnexTpoHHO-OMOMMoTewynass cucrema ZNANIUM [Onextponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas 6mbauoTedyHas cuctemMa «KoHCynbTaHT CTyfeHTay [ DNeKTPOHHBINA pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHas OuOmmoreka [OnektponHbIi pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas oubnuoteka «KubepJlennnka» [Dnexrponusiii pecypc]. — URL:
http://cyberleninka.ru/.
6. HMudopmanuonnas cucrema «EauHoe OKHO JocTyma K 0Opa3oBaTelbHBIM PECypcam»
[Dnexrponnsrit pecypc]. — URL: http://window.edu.ru/.
7. depnepanbHbIi IEHTP HWHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB [ DJICKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe NpodeccHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMANMOHHBbIE CIIPABOYHbIE
CUCTEMBI

OOyyaromumMes oOecriedeH JI0CTyn (yOAJEHHBIM JOCTYN) K HMKE CIEAYIOUUM
COBPEMEHHBIM MpodeCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHUCTEMaM:

1. CnoBapu wu o»HHMKIONEAMH Ha AxaaeMmuke [Dnektponnslii pecypc]. — URL:
http://dic.academic.ru.

2. Cuctema undopmaiMoHHO-TIpaBoBOro odecnedenus «I apanT» [ DIEKTPOHHBIHN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMOEH3HMOHHOTO W CBOOOJAHO PACHPOCTPAHSIEMOro MNPOrpaMMHOIO
o0ecrne4yeHnsi, B TOM YHcJe 0Te4eCTBEHHOI0 IPOM3BOJACTBA

1. JIuueH3moHHOE NporpaMMHOE oOecrieueHue: onepanronHas cuctema Microsoft Windows,
nakeT o(ucHbIX npuioxeHuit Microsoft Office.

2. CB0OOJHO pacnpocTpaHseMoe MporpaMMHOe obecrieueHue: CBOOOIHbIE MMAKEThl O(PUCHBIX
npunoxennit Apache Open Office, LibreOffice.

3. IlporpammHOe o0ecriedeHHe OTEYECTBEHHOTO TPOM3BOJICTBA: CIIPABOYHO-TIPABOBAS
cucrema «l'apant» (OneKTpOHHBIN nepuoauueckuil cnpaBouyHuk «Cucrema 'TAPAHTY),
obpazoBatenbHas mnathopma FOPAUT (Dnekrponnas Guémmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (3BC «IOpaiity»)), >1eKTPOHHO-GHOINOTEUHAs CHCTEeMa
ZNANIUM, snextponnas 6ubnuoreuHas cuctema «KOHCYJIbTaHT CTYJCHTa.
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https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

4.5. O0opynoBaHHe M TeXHUYECKHE CPeICTBA 00yUeHusl

Jns peanuzanuy JTUCHMIUIMHBI (MOJYNS) HCIONB3YIOTCS Y4YeOHbIE ayauTOPHH IS
NpoBeAeHUsT y4eOHBIX 3aHATHH, KOTOPbIE OCHALICHBI OOOPYAOBAaHHEM M TEXHUYECKUMHU
cpeacTBaMu OOy4eHHUs, U MOMEUICHHUS Ul CAMOCTOSTEIbHON paboThl 00yJaromuxcs, KOTOpbIe
OCHAILEHbl KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJAKIKOYEHUS K ceTh «MHTepHeT» u
o0ecreveHbl JIOCTYIIOM B JJICKTPOHHYI0 HWH(OpMAaMOHHO-00pa3zoBaTenbHylo cpeny PXTY
uM. JI.1. Menneneesa. [lomyckaercsi 3aMeHa 000pyI0BaHMS €T0 BUPTYaJIbHBIMU aHAJIOTAMHU.

HaumeHoBaHue y4eOHBIX Ay UTOPHIi LIS OcHaleHHOCTh YYeOHBIX AyAUTOPHIl ISl IPOBeIeHUSs
NpoBeaeHUs] y4eOHbIX 3aHATHH 1 Y4eOHBIX 3aHATHI ¥ MOMeEIeHU U1 CAMOCTOSITe IbHOM
MOMeLIeHUI JJIs1 CaMOCTOSITeJIbHOI pa6oThI 000pyI0BAaHMEM U TEXHMYECKUMH CpeACTBaMH
padoTer* o0y4eHust
VYueOHble  ayauTOpUW  JUId  TNpOBeleHMs | YueOHas aylauTOpUsl YKOMIUIEKTOBaHA CIELHaIN3UPOBAHHON
y4eOHBIX 3aHITHI MeOenbplo, OTBEYAaIOIIeH BCEM YCTaHOBJIEHHBIM HOpMaM W

TpeOOBaHUSIM, 00OpYJOBAaHHEM M TEXHUYECKMMH CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYIBTUMEANHHOE 000pYAOBaHNE).
[Tomemenue 1y1st caMOCTOSITENBEHON paboThI IloMemmenne  OCHaIIEHO  KOMIIBIOTEPHOM  TEXHMKOHM ¢
BO3MOXKHOCTBIO ~MOAKIIOYeHUsT K cern «VHTepHeT» u
obecrieueHneM JOCTyna B DIEKTPOHHYIO HWH(OPMAaIHMOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.W. MenneneeBa u k
9bC.

* Homep KOHKpETHOW ayAWTOpUH yKa3aH B INpHKaze 00 ayAuTopHOM (OHJE, pacluCaHuM Y4eOHBIX 3aHATHH M
pacIcaHuy MPOMEXYTOUHOW aTTeCTAIIUH.
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