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1 HEJIX U 3AJAYU OCBOEHUSA INCHUTTJIMHBI

1.1 Ileanb ocBoOeHUS AMCHUATIMHBI:

- HCJ’IBIO OCBOCHUSA AWCHMUIUIMHBI ABJIACTCA U3YUYCHHUEC XHUMHYCCKUX IPOLCCCOB U PCaKTOPOB,
OCHOBHBIX MOHSITHH U O6HII/IX IMPUHLIUIIOB XUMHYECKOUN TEXHOJIOTHH.

1.2 3agauu ocBOeHMS JUCHUIIHMHBI (MOTYJISA):

— 3HaHHWE OCHOB TCOPHHU U pacueTa XMMHUYECKHX PEaKTOPOB;

— 3HAHWUC MNPHUHIHMIIOB PAallUOHAJIBHOTO HCIIOJB30BaHHA ChIPbS W TOINIMBHO-3HEPIETUUCCKHUX
pecypcos;

— H3YUCHHUC THUIIOBBIX XUMHKO-TECXHOJIOTHYCCKUX NPOLECCOB U ITPOU3BOJACTB.

2 MECTO JUCHHUILJIMHBLI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

VYueOHas nucuuiuinHa (Moaynb) «OO0Imas XuMUYecKasi TEXHOJOTUS» BKIIIOUEHa B 00s3aTelb-
HBIM HepeyeHb AUCLUUILUINH 0053aTelbHON YyacTH oOpa30BaTebHOM MporpaMmbl BHE 3aBUCHMOCTH
OoT ee HampaBiieHHOCTH (mpodwist). ucuumimHa peanu3yercss B COOTBETCTBUH C TpeOOBaHUSIMH
®I'OC, OII BO u VII, no nanHOMY HamnpaBJE€HUIO TOATOTOBKH.

JuctunnuHa 0a3upyeTcst Ha CIEAYIONINX JUCIUIUTMHAX: MaTeMaTHKa, SKOJIOTHS, XUMUs, Opra-
HAYECKasi XUMUSI U OMOXUMHUSI, TEXHUYECKass TEPMOJMHAMUKA U TEIJIOTEXHUKA, MPOIIECCH U aria-
paThl XUMHUYECKOW TEXHOJIOTHH, 0€30MMaCHOCTh KU3HEICATSIbHOCTH.

Jucuuminna «O0mas XuMHu4eckast TEXHOJIOT U SBIISETCS OCHOBOIIOJIAratoIe Al U3y4eHUsI
CIIEAYIOIUX JUCHMIUIMH: MAIIMHbI W anmnapaThl XUMHUYECKUX IPOU3BOJICTB, CUCTEMHBIM aHAIN3
MPOLECCOB XUMUYECKON TEXHOJIOTHH, TOArOTOBKA U 3ammTa BKP.

Pabouas nmporpamma aucuuIuiMHbl «O0IIas XUMHUYECKasi TEXHOJIOTUS JUIsl MHBAIHUJIOB U JIUI] C
OTpaHMYEHHBIMH BO3MOYKHOCTSMHU 3/I0pPOBbs pa3zpabaThIBaeTCs WHIUBUIYAIbHO C YU€TOM OCOOEH-
HOCTEH NMCUXO(PU3NYECKOT0 Pa3BUTHUS, WHIUBUAYAIbHBIX BO3MOKHOCTEH M COCTOSIHUS 370POBbS
TakuX 00y4aroLuXcs, 0 UX JIMYHOMY 3asiBJICHUIO.

3 KOMIETEHIIUM OBYYAIOUIETOCSl, ®OPMUPYEMBIE B PE3YJbTATE
OCBOEHMS JUCLUUIIJIMHBI (MOJLY.JIS)

Tabnuna 1
®opmupoBanue komnereHuuu OIIK-7 pucunmimHamMu 11 04HOM GopMBbI

Kommne- Hassanus y4e0HbIX nucnu- CemecTpnl opMHPOBAHHSA KOMIICTCHIHH

TeHIUst IUIHH, MOTYJIeil, NPAKTHK, 1 kype 2 kype 3 kype 4 kype
YACTBYIOUHX B OPMHPO- [ oy iecrp cemecT cemecTp cemMecTp
BAHMH KOMIETEHIHH 1T 2 3 y 5 G - 5

BMeCTe C JaHHOH AUCIHII-
JIMHOH

OIIK-7 O0masg xumMuYeckKas TEXHO-
JIOTHA

DKOJIOTus

IIpouiecchl U anmmapatbl XUMHU-
YEeCKOW TEXHOJIOTUH

ITonrotroBka k mporieaype 3a-
muTE U 3ammra BKP




INEPEYEHDb TNIAHUPYEMBIX PE3VIJIBTATOB OBYUEHUSA 110 JUCHUIIVIMHE, COOTHECEHHBIX C INIAHUPYEMBIMU PE3VJIb-
TATAMU OCBOEHMA OI1

Tabauua 2

Hepeqeﬂb IJIAHUPYEMBIX pe3yJibTaTOB oﬁyqenml Mo TUCHHUIIJINHE, COOTHECCHHBIX € IVIAHUPYEMBIMU peE3yjJdbTaTaMHU OCBOCHUS

Kox u1 HauMeHoBaHue

Kon n HANMEHOBAHM(

OueHo4YHBIE CPEICTBA

KOMITETEHIHH HHAUKATOPA JOCTHIKE| Inanupyemble pe3yJbTaThl 00y4eHHs M0 JMCHUILIUHE Texkyiero IIpomeskyTouHOi
HHSI KOMIIeTCHIIMHT KOHTP0JIl aTTecTaluu
OIIK-7 Cnioco6en npume- | MOIIK-7.3. Tlpume- 3HaTb: HOPMBI TeX- | YMeTb: COCTaBIAThH | Biagerb: HaBblkaMu | Y CTHBIM ompoc, | Bompocs! qna yctHO-
HATh COBPEMEHHBIE SKOJIO- | HSET OCHOBHBIE Me- HOJIOTUYECKOTO  pe- | MaTepualibHbIe U TEeM- | pacuera Marepuallb- | TECTUpOBaHHE, BHI- | 'O cobece0BaHus
TMYHBIE ¥ Oe30TacHbIE TOJIpI 0aIaHCOBBIX KMMa  IIPOBOJUMOTO | JIOBBIE OajlaHCBl, OM- | HBIX M  TEIUIOBBIX | IMOJHEHHWE IPAKTH-
METO/BI PAllHOHAIBHOTO pacyeroB, onpefene- | Mpomecca ¥ METOAMKY | PeleniTh pa3Mepbl U | OalaHCoB. YeCKUX  3a/laHuii,

HCIOJIb30BaHUA CHIPbEBBIX
1 DOHCPICTUICCKUX peCyp-
COB B MAallIMHOCTPOCHU U

HUS HOPM TEXHOJIO-
TUYCCKOIr'0o peKrumMa

mo0opa TEXHOJIOTHU-
YEeCKUX MapaMeTpoB B

BEIOMpaTh KOHCTPYK-
U 000pyTOBaHUS.

cobecenoBanne U
OTYETHl IpU cAaye

IIPOBOJUMOTO MPO- 3aBHUCUMOCTH oT 1a00paTOpHBIX pa-

ecca ¥ noxdopa CBOICTB, COCTaBa Chbl- 6ot

TEXHOJIOTUYECKUX pbsl M KauecTBa IONy-

apamMeTpoB B 3aBU- yaeMoM MPOAYKIUH;

CHUMOCTH OT CBOWCTB, | METOJUKH COCTaBJIE-

COCTaBa ChIpbA U Ka- | HUS MaTepHUaJbHBIX U

4eCcTBa MOIy4aeMOn TEIUIOBBIX 0aaHCOB

MPOAYKIIUU

HOIIK-7.4. Ontumu- | 3HaTh: METOJUKH | YMeThb:  paccuuThl- | Biagers: Meromamu | YcCTHbIN ompoc, | Bompocs! ana yctHoO-
3UpYET TEXHOJOrW4e- | ONpPEJETIeHUs] U KOp- | BaTh W KOPPEKTUPO- | ONTHMH3AIMU  TeX- | TECTUpOBaHHE, BHI- | IO cobece0BaHUs
CKUE PEXHUMBI IPo- PEKTUPOBKH pacxoj- | BaTb PAacXOAHBbIE KO- | HOJIOTMYECKOrO pe- | MOJHEHHE IpPaKTH-

LIeCCOB NepepaboTKU | HBIX KOI(QUIMEHTOB | A3QQUIMEHTHl 1O ChI- | )XKMMa THpolecca Ie- | Y4eCKUX  3a/laHHH,

CBhIPbs Pa3JIMIHOIO
KadyecTBa

MO CBIPpIO M Marte-
puajaM B 3aBHCHUMO-
CTH OT BBIOPAHHOTO
BUa U pasMepa 000-
pyaoBaHUs

pBIO U MaTepuajgaM B
3aBHCHUMOCTH OT BBI-
OpaHHOTO BHIA U
pa3mepa obopymoBa-
HUSL.

pepaboTKH CBIPBS
pa3UYHOro Kavyect-
Ba.

cobecemoBanne U
OTYETHl IpU cAaye
Ja0OpaTOPHBIX  pa-
oor




4 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

4.1 Pacnpene.nelme prHOéMKOCTI/I AUCHHUIIMHBI IO BUAAM paﬁoT Imo ceMecTpam

OOb1as Tpyn0EMKOCTh TUCHUIUIMHBI cocTaBisieT 4 3ad.en./144 gaca, pacnpeneneHue ya-
COB TI0 BUJaM pabOT cemecTpam MpeCcTaBiIeHo B Tabi. 3 u 4.

Tabmuma 3
Pacnipenesienue Tpya10éMKOCTH JUCIUIIJIMHBI M0 BUAM PadoT Mo ceMecTpam

AJIsl CTYACHTOB OYHOI'0 Oﬁy‘leHHﬂ

Bua yueOHo# padoThl

Pacnpeneﬂenne prIlOéMKOCTI/I JAUCHHUIIMHBI IO BUAAM paﬁoT Mo Kypcam

AJIsl CTYACHTOB 32049HOT0 oﬁyqe}mﬂ

Bcero CemecTtp
4acoB 5
1. KonrakTHass padora o0y4yawiumxcs ¢ mnpemnogaBare- 72 72
JieMm
(mo Bujgam y4eOHBIX 3aHATUI) (BCero), B TOM YHUCIIE:
1.1. AyauropHsble 3aHsTHSA (BCEr0), B TOM YHUCIIE: 68 68
- siexruu (JI) 34 34
- jaboparopusie paboTsl (JIP) 17 17
- npaktudeckue 3ausaTus (113) 17 17
1.2. BHeayauTopHbIe 3aHATHS (BCEro), B TOM 4HC- 4 4
Je:
- TPYIIIOBbIE KOHCYJIBTALMY 10 TUCHUIIIINHE 4 4
- TPYIIIOBbIE KOHCYJIbTAllMU IO IMPOMEXKY- - -
TOYHOM arTecTannu (dK3aMeH)
- UHIUBUYyallbHas paboTa IpernoaaBaTess
¢ 0Oy4JaronIMMCs:
- TI0 POCKTUPOBAHUIO: TPOEKT (paboTa) - -
- 1o BeInoJiHeHUO PI'P
- 1o BeInoJiHeHUIO KP
- TI0 COCTaBJIEHUIO pedepaTa (I0KIaaa, 3¢Ce)
2. Camocrositenbaas padora cryaenra (CPC) (Bcero) 72 72
Buja npoMesKyTOYHOM aTTecTaliuM: 3a4eT ¢ OLEeHKOM 3a4eT C 3a4eT C
OLICHKOM | OLIEHKOU
OO0mas Tpy10eMKOCTb, Yachl/3a4eTHbIe e JHHUIIbI 144/4 144/4
Tabmuma 4

Bupa yueOHo# padoThbl

Bcero 4 kypc
4acoB
1. KonTakTHasi padora o0y4yaroluxcs ¢ npemnoaasBare- 25 25
JIeM
(o Bugam y4eOHBIX 3aHATUI) (BCero), B TOM YHUCIIE:
1.1. AyauropHsble 3aHsTHSA (BCEro), B TOM YHUCIIE: 20 20




- iexruu (JI)

- jaboparopHbie padboTsl (JIP)

- npaktuaeckue 3ausaTus (113)

1.2. BHeayauTtopHble 3aHATHS (BCero), B TOM 4uC-
Je:

|k |oo|00

|k |oo|00

- I'PYINIIOBBIC KOHCYJIbTAallUW IO JUCIIUIIIINHEC

- TPYIIOBBIE KOHCYJIBTAllUU IO IIPOMEXKY-
TOYHOM aTrTecTannu (dK3aMeH)

- MHAUBHUIyaIbHas paboTa MmpemnoaBaTess
¢ 0Oy4JaronIMMCs:
- TI0 POCKTUPOBAHUIO: TPOEKT (paboTa)
- 110 BhIMotHEeHu0 PI'P
- 110 BeIoJiHeHUI0 KP
- TI0 cOocCTaBJeHUIO pedepara, mokIaaa,
acce

2. CamocrositenbHnas padora cryaenra (CPC) (Bcero)

115

115

Bua npomeskyTo4HOM aTTecCTAlMM: 324€T C OLCHKOH

OO0u1asi TPy10€eMKOCTb, Yachl/3aUeTHbIE eJUHHUIbI

144/4

144/4




4.2 CopneprxaHue IUCUMILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM
CopepxaHue TUCIUIUIMHBL, CTPYKTYpUPOBAHHOE 110 TEMaM, IIPUBEAEHO B Ta0IMLax 5 u 6.

Tabmuma 5
Couepma}me AUCHUIIJINHBI, CTPYKTYPUPOBAHHOC€ IO TEMaM, 1JIA CTYACHTOB OYHOI'0 06y‘lel—[lflﬂ
ILnanupyembie Buasbi yueOHoii padoThI HauMeHoBa-
Peanuzanus Haumenosa-
(KOHTpOHpYe- KonrakTHas pa- = HHE
3] B paMKax HUe
MblIe) pe3yJabTaThl oora ) HCIO0JIb3YyEeMBbIX
g = NMpaKkTu4e- pa3padoTan-
ocoennsi: IIKn = = AKTHBHLIX H .
=1 2 4 2 CKOM Ioaro- HOT'O
WHIUKATOPBI HaumeHoBaHue TeM o 2o 29| 58 Bun CPC UHTEPAKTUB-
s 28| 88| €2 4 TOBKH 3JIEKTPOHHO-
JMOCTHKEHU S = x| 2 Pl re & HBIX (
. o [~ SO S Tpya0eM- ro Kypca
KOMIIeTeH LHii S | 83| E S| 5 e o0pazoBare/ib- Py P
= 5|l 25| 285U KOCThb B 4a- (Tpynoem-
Z e8| g ; § S & HBIX TEXHOJI0- cax) <OC acax)
= = . ax Th B Uacax
= ~a& Es8|0ayd Ui
6 cemecTp
OIIK-7, WHOIIK- | Tema 1.1. Beenenue. Kpurepuu sddek- 1 - - 1 ITonrotoBka k nekuu- | YCTHBIN oIpoc
7 3 I/IOHK_7 4 TUBHOCTU XHUMHKO-TCXHOJIOI'MYCCKUX HpO- sIM, BBINIOJIHEHHUE 3aja-
.3, .
HECCoB HUH UII  caMOCTOS-
TenbHOM paboTsl. 6.1.1:
C.12-17
Tema 1.1. IIpakTnueckoe 3ansaTue Nel - - 1 1 [MogroroBka k mpakTu- | BeimonneHnue
Pacuer cremeHu mpeBpaImieHUs W BBIXONA YeCKUM 3aHSTHsSM | TPAKTHUECKUX
npojyKTa 6.1.1: C. 12-17, 6.2.1; | 3ananui
C.75-113
Tema 2.1. TepMmoauHamMUuecKUd aHaIHU3 4 - - 5 IToaroroBka Kk JekuusM, | YCTHBIH — Ompoc,
HpI/I pa3p360TKe XUMHUKO- TeCTI/IpOBaHI/IIO, BBIIIOJI- TeCTI/IpOBaHI/Ie B
TEXHOJIOTUYECKHUX MPOLIECCOB HeHMe sajaHmii s | CHCTEME Z00M
CaMOCTOSITEIEHON pado-
TeL 6.1.1: C. 181-196
Tema 2.1. IIpakTnueckoe 3ansTue Ne2 - - 2 5 [MogroroBka k mpaktu- | BeimonneHue




ILnanupyembie
(KOHTpOHpYe-
MblIe) pe3yJbTaThl
ocpoenns: IIKu
WHIMKATOPbI

JAOCTHKEHH S
KOMITeTeH Ui

Buasbi yueOHoii padoThI HaunmeHnoBa-
Peanuzanus Haumenosa-
KonrakTHas pa- & HUE
S B paMKax HUE
oora = B HCIO0JIb3YyEeMBbIX
o MpaKTH4ye- pa3padoTan-
o g g AKTHBHBIX H N
= g 2 = CKOIl MoaAro- HOT'0
HaunmMenoBanue Tem o é ol 29| 58 Bug CPC HHTEPAKTUB-
s 28| 88| €2 4 TOBKH 3JIEKTPOHHO-
Tl eF|l 27 ge & HBIX (
o [P S| © e = TPyAOEM- ro Kypca
S | 22| EE| 5= 4 00pa3oBaTe/b-
= 5| 25| €50 KOCTh B 4a- (Tpynoem-
2 © S g = =S A HBIX TEXHOJIO-
o S| 2R 80 . cax) KOCTh B Yacax)
= RalES| OaY THii
Pacuer TeroBsIx 0aaHCOB MPOIIECCOB YECKUM 3aHATUSAM | MPAKTHYSCKUX
6.1.1: C. 181-196, | 3ananuii
6.2.1: C. 16-56
Tema 3.1. KuHeTnka XUMHYECKHUX TNpe- 4 - - 3 ITonroroBka Kk Jeknu- | YCTHBIM — OmpoC,
BpameHI/Iﬁ SIM, TECTUPOBAHMUIO, TECTUPOBAHUE B
BhIMONHeHNe  3amamumii | CHeTeMe ZOOM
IS CaMOCTOSITEIbHON
pabortsrL. 6.1.1: C. 41-81
Tema 3.1. IIpakTndeckoe 3anaTHEe Ne3 - - 2 4 [Moaroroka k npaktu- | BeimonneHnue
KuneTnyeckue pacyeTsl MpoOIECCOB YeCKUM 3aHSTHSIM MIPAKTHICCKUX
6.1.1: C. 41-81, 6.2.1: 3aflatni
C. 46-66
- 4 - 4 IMogroroeka otuera o | CobecemoBaHue
nmabopaTopHO# padore,
Tema 3.1. JladopaTopuas paGotra Nel TMOArOTOBKA K cobece-
O0BeMHBIN peakTop. Pacnpenenenue Bpe- JIOBAHUIO TIPH  cIade
MEHHU NpeOBIBaHUS nabopaTtopHOW pabOTHI.
6.1.1: C. 41-58, 6.2.4:
C.3-24
Tema 4.1. T'ereporeHnble HekaTanuTuue- | 4 - - 3 INoaroroBka k JeknusiM, | YCTHBIM  ompoc,
CKHUC TIPOLECChI B CUCTEME «Tra3-TBEPAOC TECTUPOBAHUIO, BBINOJ- TECTUPOBAHUE B
BEIIECTBOY» HeHMe 3ajaHmii juis ca- | CHCTEME Z0OM
MOCTOSITEIIEHOM paOoTHI.




ILnanupyembie
(KOHTpOHpYe-
MblIe) pe3yJbTaThl
ocpoenns: IIKu
WHIMKATOPbI

JAOCTHKEHH S
KOMITeTeH Ui

Buasbi yueOHoii padoThI HaunmeHnoBa-
Peanuzanus Haumenosa-
KonrakTHas pa- & HHE
3] B paMKax HHE
oora = B HCIO0JIb3YyEeMBbIX
o MpaKTH4ye- pa3padoTan-
© g g AKTHBHBIX H N
2 g 4 = CKOIl moaro- HOT'0
HaumMmeHoBaHue TeM o é o 29| 5¢ Bug CPC HHTEPAKTUB-
s 28| 88| €2 4 TOBKH 3JIEKTPOHHO-
= S|l 27| 5@ & HBIX (
o = . S| S TPYyA0€EM- ro Kypca
S| 22/ EE| 5= oGpa3zoBareb- Py P
= ) < £ e 59 KOCThb B 4a- (Tpynoem-
£ gs| S22 25 HBRX TEXHOI0- cax) KOCTb B Yacax)
= < .
= =&l 23| 0 A&l Ui
6.1.1: C. 82-106
Tema 4.1. IlpakTndeckoe 3anaTue Ned | - - 2 4 [MogroroBka k mpaktu- | BeimonneHnue
Pacqu peaKTOpa JUISL HpOBe[[eHI/ISI reTepO- YEeCKUM 3aHATUSIM HpaKTI/IlIeCKI/IX
re”Horo npouecca «I'-T» 6.1.1: C. 82-106. 6.2.1: 3aJIaHui
C.75-114
Tema 4.1. Jladopatopnasi pabdora No2 | - 3 - 4 IMoaroroBka oruera o | CobecemoBanue
O0kur CCPHOI'0 KOJIYC1aHa na60paT0pH0f/'I pa6QTe’
MMOATrOTOBKA K cobece-
JIOBAaHUIO TIpU  cAaue
J1abOpaTOPHOH PaOOTHI.
6.1.1: C. 82-106
Tema 5.1. TereporeHHble NPOIECCH B 4 - - 5 [MogroroBka X Jieknu- | YCTHBIN onpoc
CHUCTEME «TI'a3-KUIAKOCTb» sIM, BBIIIOJIHEHHE 3aja-
HMM JUIT  CaMOCTOS-
TenbHOM paboTsl. 6.1.1:
C. 135-169
Tema 5.1. IIpakTnueckoe 3ansTue NeS - - 2 6 [MogroroBka k mpaktu- | BeimonneHnue
Pacqu HpOHecca a6COp6HI/II/I rasa XHUIKO- YEeCKUM 3aHATUSIM HpaKTI/IlIeCKI/IX
CTBIO 6.1.1: C. 135-169, 3a/aHuit
6.2.1: C. 75-150
Tema 6.1. ['eTeporeHHO-KaTATUTUUECKUE 6 - - 3 IToaroroBka K JeKIusIM, | YCTHBIA  OMpOC,
HpOHeCCBI TeCTI/IPOBaHI/IIO, BBIIIOJI- TeCTI/IpOBaHI/Ie B
HeHHe 3a1aHui T cucreme ZOOM
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ILnanupyembie
(KOHTpOHpYe-
MblIe) pe3yJbTaThl
ocpoenns: IIKu
WHIMKATOPbI

JAOCTHKEHH S
KOMITeTeH Ui

Buasbi yueOHoii padoThI HaunmeHnoBa-
Peanuzanus Haumenosa-
KonrakTHas pa- & HUE
S B paMKax HUE
oora = B HCIO0JIb3YyEeMBbIX
o MpaKTH4ye- pa3padoTan-
© g g AKTHBHBIX H N
= g 2 = CKOH MOAro- HOI'0
HaunmMenoBanue Tem o 2o 29| 58 Bug CPC HHTEPAKTUB-
s 28| 88| €2 4 TOBKH 3JIEKTPOHHO-
Tl eF|l 27 ge & HBIX (
o RS S| © e = TPyA0eM- ro Kypca
S | 22| E 5| 5 & 4 00pasoBaTe/lb- Py P
= SE| ¥E| 280 KOCTh B 4a- (Tpynoem-
g SES| EE § %5 HbIX TEXHO:T0- cax) KOCTh B Yacax)
= < .
= Sa =28l 04aY THii
CaMOCTOSITEIILHOM pado-
1oL 6.1.1: C. 106-135
Tema 6.1. [IpakTuyeckoe 3ansaTue Ne6 - - 2 4 IToaroroBka k npakTu- Brimonnenne
Pacuer peaKTopa ¢ TBEPJAbIM KaTaJIN3aTO- YEeCKUM 3aHATUSM MMPAKTUICCKUX
poM 6.1.1: C. 106-135, 3aflatii
6.2.1: C. 75-150
Tema 6.1. JJabopaTopnast paGota Ne3 - 4 - 4 IMoaroroBka oruera o | CobecemoBanue
VMsaruenue BOJIbI HOHOOOMEHHBIM METO- Ha60paT0pH0f/'I pa6OTe’
AoM MOJrOTOBKAa K cobece-
JIOBAHUIO TIpU  cJaye
1abOpaTOPHON PaOOTHI.
6.2.3: C. 3-15
Tema 7.1. XuMHU4yecKkue peakTopsbl 6 - - 3 ITonroroBka Kk JieKiu- VYerupiid - ompoc,
SIM, TECTUPOBAHHIO, TECTUPOBAHUE B
BBINOJTHEHHE 33JaHUH cucreme ZOOM
JUTSL CAMOCTOSITENIbHOM
pa6ortsL. 6.1.1: C. 17-82
Tema 7.1. IlpakTdeckoe 3ansaTue Ne7 - - 4 3 [MoxgroroBka k mpakTtu- | BeimonneHnue
Pacuer peakTopoB H€abHOTO CMELIEHUS YeCKUM 3aHSTHSIM MIPAKTHICCKUX
1 BBITECHEHUS . . HUN
CCHE 6.1.1: C. 17-82, 6.2.1: sada
C. 75-150
Tema 7.1. JlabopaTopHnasi paGota Ned - 3 - 3 IMoaroroBka oruera o | CobecemoBanue
TpyGuartelii peakTop nmabopaTopHO#l padore,
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ILnanupyembie
(KOHTpOHpYe-
MblIe) pe3yJbTaThl
ocpoenns: IIKu
WHIMKATOPbI

JAOCTHKEHH S
KOMITeTeH Ui

Buasbi yueOHoii padoThI HaunmeHnoBa-
Peanuzanus Haumenosa-
KonrakTHas pa- & HUE
S B paMKax HUE
oora = B HCIO0JIb3YyEeMBbIX
& NMpaKkTu4ie- pa3padoTan-
© g g AKTHBHBIX H N
= g 2 = CKOIl MoaAro- HOT'0
HaumMenoBanue Tem o 2o 22| 5F Bug CPC HHTEPAKTUB-
s 28| 88| €2 4 TOBKH 3JIEKTPOHHO-
= S|l 27| 5@ & HBIX (
o [P S| © e = TPYAO€EM- ro Kypca
S | 22| E 5| 5 & 4 00pasoBaTe/lb- Py P
= SE| ¥E| 280 KOCTh B 4a- (Tpynoem-
g S| & § i3 HBRX TEXHOI0- cax) KOCTh B Yacax)
c < .,
= Sa =28l 04aY ruit
MOJITOTOBKa K cobece-
JIOBAaHUIO TIPU  CJaye
1abOpaTOPHOH PadOTHI.
6.1.1: C. 17-40, 6.2.2:
C.3-16
Tema 7.1. JIaGopaTopnas padora NeS - 3 - 3 IMoaroroBka oruera o | CobecemoBanue
KaCKa):[ €MKOCTHBIX PCAKTOPOB CMCHICHUA Ha60paT0pH0f/'I pa6OTe’
MOJITOTOBKa K cobece-
JOBAaHUIO TIPU  CJaye
J1abOpaTOPHOH PadOTHI.
6.1.1: C. 17-40, 6.2.5:
C.3-18
Tema 8.1. UmxeHepHOE 0 OpMIICHUE XH- 5 - - 2 [MoxaroroBka K JiekiusiM, | YCTHBIM  ompoc,
MHKO-TEXHOJIOTMYCCKUX IMTPOILECCOB TECTUPOBAHUIO, BBINOJI- TECTUPOBAHUE B
HEeHMe 3a1aHuil 71 cncreme ZOOM
CaMOCTOSITEIEHOMN pado-
161 6.1.1: C. 181-209
Tema 8.1. [IpakTuyeckoe 3ansaTue Ne§ - - 2 2 [TonroroBka k npakTu- Brimonnenne
TexHoMOrMUecKre CXeMBbI YEeCKHUM 3aHATUSIM MPAKTUICCKUX
6.1.1: C. 181-209, 3aflatii
6.2.1: C. 114-144
CamocTosiTesbHasA padoTa 72
HUTOI'O no nucuunmne | 34 17 17 72
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Coneprxkanue TUCHUILTMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, ISl CTYJAEHTOB 3a0YHOTO 00yUeHUs

Tabnuma 6

ILnanupyembie Buasbi yueOHoii padoThI HauMeHoBa-
Peanuzanus Haumenosa-
(KOHTpOHpYe- KounrakTHas pa- = HHE
S B paMKax HUE
Mble) pe3yJabTaThl 0orta ] HUCIOJb3YEeMbIX
g = NMpaKkTu4e- pa3padoTan-
ocoenusi: IKu g g AKTHUBHBIX U .
2 2 4 2 CKOIi moaro- HOT0
WHIUKATOPBI HaumeHoBaHue TeM o 2o 22| 58 Bun CPC UHTEPAKTUB-
® 28| 88| €2 4 TOBKH 3J1eKTPOHHO-
JOCTHKEHUSA 5 x| 2 Fl m e o HBIX (
. o RS S| © e & TPYAO€EM- ro Kypca
KOMIIeTeH uii S | S2| EE| 5= 4 o0pazoBare/ib- Py P
= 5|l 25| ¢85 KOCTh B 4a- (Tpynoem-
2 |e@| 8| =284 HBIX TEXHOJIO-
B 22| 25| 2 =2Q . cax) KOCTh B Yacax)
= RalES| O aY THii
4 kypc
OIIK-7, HOIIK- | Tema 1.1. Beenenue. Kpurepuu sddek- 1 - - 4 ITonrotoBka k nekuu- | YCTHBIN ompoc
7 3 HOHK_7 4 TUBHOCTHU XUMHKO-TEXHOJOTHYCCKUX IIPO- sIM, BBINIOJIHEHUE 3aj1a-
3, .
Heccos HUi I8  CaMocTos-
TenbHOM paboTel. 6.1.1:
C.12-17
Tema 1.1. IlpakTndeckoe 3anaTue Nel - - 0,5 4 [MogroroBka k mpakTu- | BeimonneHue
Pacuer crenenn npeBpalieHuss M BBIXOJA YeCKUM 3aHSTHSIM | TPAKTHUECKHX
MpozyKTa 6.1.1: C. 12-17, 6.2.1: | 3ananuii
C.75-113
Tema 2.1. TepmoauHamMuuecKUi aHaIHU3 1 - - 8 IToaroroBka Kk JekuusM, | YCTHBIH  OMpoC,
pu pa3paboTrke XUMHKO- TECTHPOBAHMIO, BbION- | TECTHPOBAHHE B
TEXHOJIOTUYECKHUX MPOLIECCOB HeHMe sajaHmii s | CHCTEME Z00M
CaMOCTOSITeNIbHON pabo-
1oL 6.1.1: C. 181-196
Tema 2.1. IlpakTnyeckoe 3aHaTHEe Ne2 - - 0,5 8 IMogroroBka k mpaktu- | BeimonneHnue
Pacuer TerioBsIx OajlaHCOB po1IeCcCoB YEeCKUM 3aHITUIM | HPAKTHYCCKUX
6.1.1: C. 181-196, | 3afaHuu
6.2.1: C. 16-56
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ILnanupyembie
(KOHTpOHpYe-
MblIe) pe3yJbTaThl
ocpoenns: IIKu
WHIMKATOPbI

JAOCTHKEHH S
KOMITeTeH Ui

Buasbi yueOHoii padoThI HaunmeHnoBa-
Peanuzanus Haumenosa-
KonrakTHas pa- & HUE
S B paMKax HUE
oora = B HCIO0JIb3YyEeMBbIX
o MpaKTH4ye- pa3padoTan-
© g g AKTHBHBIX H N
2 g 4 = CKOIl MoaAro- HOT'0
HaunmMenoBanue Tem o é ol 29| 5 & Bug CPC HHTEPAKTUB-
s 28| 88| €2 4 TOBKH 3JIEKTPOHHO-
= S| 27| g& = HBIX
o [P S| © o -
S |22l EE| 5= : 00pa3oBaTe/b- (rpynoem ro rypea
= 5| 25| €50 KOCTh B 4a- (Tpynoem-
2 CE| S 2| 28 HBIX TEXHOJI0-
o S| 2R 80 . cax) KOCTh B Yacax)
= RalES| OaY ruit
Tema 3.1. KuHeTnka XUMHYECKHUX TIpe- 1 - - 5 ITonroroBka K Jeknu- | YCTHBIM  OMpoC,
BpaleHUA M, TecTHpoBaHHIo, | TCCTHPOBAHHE B
BHITIONHEHNE  3ajaHmit | CHCTEME ZOOM
IS CaMOCTOSITEIbHON
pabortsrL. 6.1.1: C. 41-81
Tema 3.1. IlpakTndeckoe 3ansaTHEe Ne3 - - 0,5 6 [MoaroroBka k mpaktu- | BeimonneHnue
KuneTnyeckue pacyeTsl MpOIECCOB YeCKUM 3aHSTHSIM MIPAKTHICCKUX
6.1.1: C. 41-81, 6.2.1: 3a/iaHiu
C. 46-66
- 2 - 6 IMomroroBka otuera o | CobecemoBaHue
nmabopaTopHO# padore,
Tema 3.1. JladopaTopuas paGotra Nel TMOATOTOBKA K cobece-
O0BeMHBIN peakTop. Pacnpenenenue Bpe- JIOBAHUIO TIPH  cIade
MEHHU NpeOBIBaHUS nabopaTopHOW pabOTHI.
6.1.1: C. 41-58, 6.2.4:
C.3-24
Tema 4.1. T'ereporennble HekaTanuTuue- | 1 - - 5 ITomroroBka K jekuusiM, | YCTHBIM — OMpoC,
CKHUC TIPOLECChI B CUCTEME «Tra3-TBEPAOC TECTUPOBAHUIO, BBINOJ- TECTUPOBAHUE B
BEIIECTBOY» HeHMe 3ajaHmii juis ca- | CHCTEME Z0OOM
MOCTOSITEIIEHOM padoTHI.
6.1.1: C. 82-106
Tema 4.1. IlpakTndeckoe 3anaTue Ned | - - 0,5 6 [Mogroroka k mpaktu- | Beimonnenue
Pacuer peaKTopa i MPOBEACHUS T'€TEPO- YEeCKHUM 3aHATUSIM MMPAKTUICCKUX
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ILnanupyembie
(KOHTpOHpYe-
MblIe) pe3yJbTaThl
ocpoenns: IIKu
WHIMKATOPbI
JAOCTHKEHH S
KOMITeTeH Ui

Buasbi yueOHoii padoThI HaunmeHnoBa-
Peanuzanus Haumenosa-
KonrakTHas pa- & HUE
S B paMKax HUE
oora = B HCIO0JIb3YyEeMBbIX
& MpaKTH4ye- pa3padoTan-
© g g AKTHBHBIX H N
= g 2 = CKOH MOAro- HOI'0
HaunmMenoBanue Tem o 2o 29| 58 Bug CPC HHTEPAKTUB-
® 28| 88| €2 4 TOBKH 3J1eKTPOHHO-
Tl eF|l 27 ge & HBIX
o - o (=] -
= g 2| EE| & - : o0pazoBaTeib- (rpyzoem ro Kypea
= 5| 25| €50 KOCTh B 4a- (Tpynoem-
£ 18¢| &= = 'S & HBRX TEXHOI0- cax) KOCTb B Yacax)
= Sa =28l 04aY THii
resHoro npornecca «I'-T» 6.1.1: C. 82-106, 6.2.1: | 3amaHuit
C.75-114
Tema 4.1. Jladopatopnasi padora No2 | - 2 - 6 IMoaroroBka oruera o | CobecemoBanue
O0kur CCPHOI'0 KOJIYC1aHa na60paT0pH0f/'I pa6QTe’
MOATOTOBKAa K cobece-
JIOBAHUIO TIpU  cjade
abOpaTOPHOH PadOTHI.
6.1.1: C. 82-106
Tema S5.1. TereporeHnsle mporeccsl B 1 - - 7 [MoaroroBka K JjeKkuu- | YCTHBIH ompoc
CUCTEME «TI'a3-KUAKOCTb» sIM, BBIIIOJIHEHHUE 3aja-
HUH JUIsL  CaMOCTOS-
TenbHO#M paboTsl. 6.1.1:
C. 135-169
Tema 5.1. IlpakTndeckoe 3aHaTHEe NeS - - 0,5 10 [MogroroBka k mpaktu- | BeimonneHnue
Pacuer mpouecca a6COp6HI/II/I rasa XHUJIKO- YEeCKUM 3aHATUSIM MMPAKTUICCKUX
CTBIO 6.1.1: C. 135-169, 3a AHMH
6.2.1: C. 75-150
Tema 6.1. ['eTeporeHHO-KaTATUTUUECKUE 1 - - 5 IToaroroBka K JeKIusIM, | YCTHBIH  OMpoC,
HEHHe 3a/[aHuil s cucreme ZOOM
CaMOCTOSITEIILHOM pado-
1oL 6.1.1: C. 106-135
Tema 6.1. IIpakTdeckoe 3anaTHe N6 - - 0,5 6 [MoxgroroBka k mpaktu- | BeimonneHnue
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ILnanupyembie
(KOHTpOHpYe-
MblIe) pe3yJbTaThl
ocpoenns: IIKu
WHIMKATOPbI

JAOCTHKEHH S
KOMITeTeH Ui

Buasbi yueOHoii padoThI HaunmeHnoBa-
Peanuzanus Haumenosa-
KonrakTHas pa- & HUE
S B paMKax HUE
oora = B HCIO0JIb3YyEeMBbIX
o MpaKTH4ye- pa3padoTan-
© g g AKTHBHBIX H N
= g 2 = CKOH MOAro- HOI'0
HaunmMenoBanue Tem o 2o 29| 58 Bug CPC HHTEPAKTUB-
s 28| 88| €2 4 TOBKH 3JIEKTPOHHO-
5 x| 2 Fl m e o HBIX
o RS | © -
S |22l EE| 5= i oGpa3zoBareb- (rpyroem ro kypea
= 5| 25| €50 KOCTh B 4a- (Tpynoem-
| 8S| 25| 2S5 HBIX TEXHO10- cax) KOCTb B 4acax)
= =2l ES|0AY THii
Pacuer peakTopa ¢ TBEp/JIbIM KaTain3aTo- YECKUM 3aHATHIM MIPaKTHYECKUX
pom 6.1.1: C. 106-135, 3a/[aHuit
6.2.1: C. 75-150
Tema 6.1. JJabopaTopnast paGora Ne3 - 2 - 6 IMoaroroBka oruera o | CobecemoBanue
VMsaruenue BOJIbI HOHOOOMEHHBIM METO- Ha60paT0pH0f/'I pa6OTe’
AoM MOrOTOBKAa K cobece-
JIOBAHUIO TIpU  cJaye
abOpaTOPHOH PadOTHI.
6.2.3: C. 3-15
Tema 7.1. XuMHU4yecKkue peakTopsbl 1 - - 3 ITonroroBka Kk JieKiu- VYerupid - ompoc,
SIM, TECTUPOBAHHIO, TECTUpOBAHUE B
BBINOJTHEHHE 33JaHUH cucreme ZOOM
JUIS CaMOCTOSITETIbHOMN
pa6ortsL. 6.1.1: C. 17-82
Tema 7.1. IlpakTdeckoe 3ansaTue Ne7 - - 0,5 3 [MoxgroroBka k mpaktu- | BeimonneHnue
Pacuer PEAKTOPOB NACAJTIBHOI'O CMECIICHUS YEeCKUM 3aHATUSIM MMPAKTUICCKUX
U BBITCCHCHUS 6.1.1: C. 17-82. 6.2.1: SaI[aHI/Iﬁ
C. 75-150
Tema 7.1. JlaGopaTopnast paGota Ned - 1 - 4 IMoaroroBka oruera o | CobecemoBanue
TpyGuartelii peakTop nmabopaTopHO# padore,
MOATOTOBKAa K cobece-
JIOBAHUIO TIpU  cJade
1abOpaTOPHOH PadOTHI.
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ILnanupyembie Buasbi yueOHoii padoThI HauMeHoBa-
Peanuzanus Haumenosa-
(KOHTpOHpYe- KonrakTHas pa- = HHE
S B paMKax HHUE
Mble) pe3yJabTaThl 0orta o HCI0JIb3YyeMBbIX
g = NMpaKkTu4ie- pa3padoTan-
ocoenusi: IKu g g AKTHUBHBIX U .
2 2 4 2 CKOIi moaro- HOT0
HHINKATOPBI HaumMenoBanue Tem o 2o 29| 58 Bun CPC WHTEPAKTUB-
® 28| 88| €2 4 TOBKH 3J1eKTPOHHO-
JOCTHKEHUS 5 s r| 2 Fl m e o HBIX (
. ° IS S| S S & TPya0eM- ro Kypca
KOMIIeTeH Uil = S 2 = z 5« 4 o0pa3oBaTeJib- Py P
= 5|l 25| ¢85 KOCTh B 4a- (Tpynoem-
2 eS| 23| 28K HBIX T€XHOJI0-
5 22| 25| 2 =2Q N cax) KOCTh B Yacax)
= RalES| OaY THii
6.1.1: C. 17-40, 6.2.2:
C. 3-16
Tema 7.1. JIaGopaTopnas padora NeS - 1 - 4 [MoaroroBka oruera o | CobecemoBanue
KaCKaI[ €MKOCTHBIX PCAKTOPOB CMCHICHUA na60paT0pH0f/'I paGQTe’
MOATOTOBKAa K cobece-
JIOBAHHIO TIPH  CcIadye
abOpaTOPHOH PadOTHI.
6.1.1: C. 17-40, 6.2.5:
C.3-18
Tema 8.1. UmxeHnepHOE 0 OpMIICHUE XH- 1 - - 4 [MoxaroroBka K JiekiusiM, | YCTHBIM — ompoc,
MHKO-TEXHOJIOTHYECKUX MPOLECCOB TECTUPOBAHHIO, BBINION- | TECTHPOBAHHE B
HEHUe 3a/[aHui 11 cucreme ZOOM
CaMOCTOATENBLHOM pado-
1o 6.1.1: C. 181-209
Tema 8.1. IIpakTdeckoe 3anaTue Ne§ - - 0,5 5 [Moxgroroka k mpaktu- | BeimonneHnue
TexHonornueckue cXeMbl YEeCKHUM 3aHATUSM MMPAKTUICCKUX
6.1.1: C. 181-2009, 3aflatii
6.2.1: C. 114-144
CamocTosiTesbHasA padoTa 115
HUTOI'O no qucounimae | 8 8 4 115

17




5 TEKYIIUA KOHTPOJIb YCHEBAEMOCTH M IPOMEXYTOUYHASA
ATTECTALUA ITIO U'TOI'AM OCBOEHUSA JUCIIAIIJIMHBI.

5.1. TunoBble KOHTPOJbHBbIE 33JaHHUsI WJIM HMHbIE MaTepHAJIbl, HEOOXOAUMBbIE [IJIf
OLIEHKHU 3HAHUI, YMEHUIl U HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH

Bonpocwel onsa cobecedosanus npu coave omuyemoe no J1adopamopHuiM padomam
(mpumep).

Jlaboparopnas padota «Kackas eMKOCTHBIX pEaKTOPOB CMEIICHUS

1. Crenenb npeBpallleHUs peareHTa, CeIeKTUBHOCTh PEaKIMH, BBIXOI IIPOYKTa 110 peak-
uu. CBsI3b MEKIY HUMHU.

2. Knaccudukanust peaktopoB (1o crnoco0y opraHu3aiuy mporecca BO BPEMEHH, CTPYK-
Type MOTOKa, KOHCTPYKTUBHBIM MPU3HAKaM, TEMIIEPATyPHO-TEINIOBOMY pexuMy, (Ga3oBOMY CO-
CTOSIHMIO pearupyrouux BeIlecTB, CH0co0y aKTUBAILlUU PEareHTOB).

3. Peaktop neproauueckoro JeicTBUS U1€aIbHOIO IEPEMEIINBAHUS.

4. PeakTOop H/1€aIbHOTO BHITECHEHHUSL.

5. Peaktop HenpepbIBHOTO JIEHCTBUS UA€aIbHOIO IEPEMEIINBAHUS.

6. CpaBHeHHE Y3PPEKTUBHOCTH PEAKTOPOB UACATBLHOTO BHITECHEHUS U UACATIBHOTO Iepe-
MEIINBAHUSI.

7. Kackan kyOOBBIX PEaKTOpPOB MJI€ATbHOIO NEpeMENINBaHus: rpadUuecKuil 1 aHAIUTHU-
YECKUI METOJIbI pacyeTa.

8. D dexTuBHOCTH Kackaga 1Mo CPaBHEHUIO C 3(PPEKTUBHOCTHIO PEAKTOPOB UICATLHOTO
MIEPEMEIINBAHUS M BEITECHEHHS.

9. Omnpenenenue Yucia peakTopoB B Kackaje (epBblii, OCHOBHOM BapHaHT pacuera).

10. Omnpenenenre KOHEUHON KOHIEHTpAUuu (CTENEHU IMpeBpallleHus1), JOCTUraeMoil B
KackaJie (BTOpOi BapuaHT pacuera).

11. Onpenenenue oObeMa Kaxa0ro peakTopa B KacKaje U BCEro Kackaja (TpeTuil Bapu-
aHT pacuerTa).

12. Metoasl pacueTa peakTOpOB C HEUACAIBHBIM ITOTOKOM.

Jlaboparopnas padoTa «YMArdeHue Bo b HOHOOOMEHHBIM METOI0M»
1. ®usnveckue, XMMUUECKUE U OAKTEPHOJIOTUUECKHE MOKA3aTeIN KaueCTBA BOIBI.
2. MeTtoapl OCBETIICHUS B 00E€CIIBEYNBAHHMS BOIBI.
3. Meroab! 00e33apaxxMBaHUS BOJIBI.
4. Metoapl yMATUYCHHUS BOJIBI.
5. MeTtonapl Aerazanyu BOJBI.
6. MeTtoapl 00eccoMBaHus BOJLL.
7. Cxema OYHMCTKHU MPUPOTHOU BOIBI.
8. ObopoTHas Bo/a, HA3HAYCHUE U METOIbI €€ OXJIAXKICHUSI.
9. Boanble pecypchl.
10. KpyroopoT BoABI B IPUPOJIE.
11. 2KecTKoCTh BOJBI, BUABI 3KECTKOCTH.
12. Tepmuueckue METOMbI YMSATYEHUS BOBI.
13. PearentHbie METOABI YMSATUYCHHUS BOJIBI.
14. HoHOOOMEHHBIE METOIBI YMSTUYCHHS BOJIBI.
15. OOMmeHHAss EeMKOCTh HOHHTOB.

TecTbI 1/ TEKYLIEr0 U MPOMEKYTOYHOT0 KOHTPOJIsI 3HAHU o0y4yaromuxcs (pumep)
[Tpumep Tecta no pasneny «l'ereporeHHble peakiuy B CUCTEME a3 — KHUJIKOCTh (XeMOCOpOLIHs)»

1. OcHOBHbIE THUIIBI PEAKTOPOB [UIsl NMPOBEACHUS T'ETEPOTCHHBIX PEAKIUl B CHUCTEME ra3-
KUJKOCTB:
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a) KyOoBble, TpyOUaTbie, KaMEpHBIE;

0) ToMEeHHas 1eYb, U3BECTKOBAS 1eUb, OapabaHHBIN;

B) C HEMOJBM)XHBIM, C IICEBJIO0KMKEHHBIM, C IBMKYIIMMCS CIIOEM KaTalln3aTopa;
I') IOBEPXHOCTHBIE, 0apOOTAKHBIE U PACTIBUIMBAIOIINE T'a305KUIKOCTHBIE.

2. Pacrnoyio)uTe Mo MOpsAKY CTaiuy MPOTEKAHUSI MPOIECCa XeMOCOPOITUHI

1) nuddysus razoobpazHoro peareHta u3 oobema razoBoil (asbl (sapa MOTOKA rasa) K
rpanuIle pazzaena a3 (maccooraaya).

2) muddy3us ra3000pa3HOTO peareHTa OT IPaHMIIBI pa3zena ¢a3 B 30HY PeaKIuu U 00b-
€M JKUIKOCTH.

3) XxuMHuecKas peaxiusl.

4) mud¢ys3us TpoIYKTOB peakluy U3 30Hbl PEaKIUU B 00bEM KUIAKOCTH.

5) mudpdy3us aKTUBHOTO MOTJIOTUTENs (peareHT XUAKOW (a3pl) U3 oObemMa KUJIKOCTH
(s,1pa MOTOKA) B 30HY pPEaKLUU.

3. CKkopoCTh MaccornepeHoca u3 ra3a B KUIKOCTb — 3TO

a) KOJIMYECTBO ra3000pa3HOro peareHTa, KOTOpPoe MOTJIOIMASTCS KUAKOCTHIO 33 EAMHUILY BpeMe-
HU U Ha €IUHUIY MeK(pa3HOU MOBEPXHOCTH;

0) KOJIMYECTBO TOTJIOIMIEHHOTO Ta3000pa3HOr0 peareHTa, KOTOPOe BCTYMAeT B XUMHUYECKYIO pe-
aKIUIO B XKUAKOM (pa3e 3a eIMHUIly BpEMEHH U Ha €IMHULLY MeK(Da3HON MOBEPXHOCTH;

B) KOJIMYECTBO BEMIECTBA, KOTOPOE BCTYMAET B PEAKIIUIO WIH 00pa3yeTcsi B pe3ysbTaTe peaKiiu
3a €IMHUILY BPEMEHHU B €IMHUIIE 00bEMa;

T') KOJIMYECTBO BEIIECTBA, KOTOPOE BCTYIMAET B PEAKIIMIO MIIM 00pa3yeTcsi B pe3yabTaTe PeaKiiu
3a €JUHUIY BPEMEHU B €IMHULIE MACChl KaTaau3aTropa.

4. CKOpOCTb XUMHUYECKOTO NMPEBPALLEHUS — ITO

a) KOJIMYECTBO ra3000pa3HOr0 peareHTa, KOTOpPoe MOTJIOIMASTCS KUAKOCTBIO 33 €AMHUILY BpeMe-
HU ¥ HA CIUHUITY MeX(a3HOU TTOBEPXHOCTH;

0) KOJIMYECTBO TOTJIOIMIEHHOTO Ta3000pa3HOro peareHTa, KOTOPOe BCTYMAET B XUMUUYECKYIO pe-
aKIMIO B KUAKOMW (ha3e 3a eMUHHILY BPEMEHH U Ha eIMHUIY MeK(a3HOM MMOBEPXHOCTH;

B) KOJIMYECTBO BEMIECTBA, KOTOPOE BCTYIAET B PEAKIIUIO WIIH 00pa3yeTcsi B pe3ysbTaTe peaKiiu
3a eIMHUILY BPEMEHU B €IMHHIIEC 00bEMa;

T') KOJIMYECTBO BEIIECTBA, KOTOPOE BCTYIAET B PEAKIMIO MM 00pa3yeTcst B pe3yIbTaTe PeaKinu
3a eIMHUILY BPEMEHH B €IMHHIIC MAcChl KaTaIn3aTopa.

5. OCHOBHBIMH KPUTEPUSIMH MPOIIECCA XEMOCOPOITUH SBIISIOTCS

a) MPOU3BOIUTEIHLHOCTh, pa00Ta B ONTHUMAIBHOM PEXKHME, PACXOIHBIA W IKCEPTeTUUECKHI KO-
3¢ bunueHT;

0) Temmeparypa, JaBjicHUE, KOHIICEHTPAIMs BEIIECTB;

B) K03hdummeHT yckopeHus: abcopOmuu, napaMmerpbl KHHETHYECKUH, TU(Py3nOHHBIH U 00BEM-
HBIN;

T') BBIXOJ MPOIYKTa, SKCEPTeTUUCCKUHN KIJI, KHHETUICCKUN IapaMerp.

Ilepeuenv 6onpocoe ona meKywieii ammecmayuu 00y4aOUUXca OYHOI U 3A04HOL Popmbl
1. B xakux cragusax XTIl ygacTByroT Xumudeckue peakuuu?
2. UTo Takoe XuMHUUYECKHM mporiecc?
3. Kakue 3nHaete TexHonorudeckue kpurepuu 3dpdexrusHoctu XTI1?
4. KakoBsl Iipeiebl N3MEHEHHUs CTENEeHH MTPEBpallieH s, BBIX0/1a, CEIEKTUBHOCTH?
5. B 4eM pasnnuus MeXIy JEHCTBUTEIBHOW U PAaBHOBECHOW CTENEHSMHM IPEBPAILECHUS PEarcH-
Ta?
6. C xaKoil 11eJIbI0 NPHU IPOBEJCHUH XUMUYECKHX MTPOLIECCOB OJIMH U3 PEareHTOB OepyT B U30BIT-
K€ 10 OTHOILLIEHUIO K CTEXHUOMETPUU PEAKIIHU?
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7. B ueM paznuuue MEXIy MOJHOM (MHTErpajbHOM) U MrHOBeHHOU (nuddepeHmnuanbHoii) ce-
JIEKTUBHOCTSIMU?

8. UTto Ha3bIBaeTCs MPOU3BOAUTEIBLHOCTHIO, MOIIIHOCTBIO, HHTEHCUBHOCTBIO?

9. Kak onpenenuTs HarpaBiI€HHOCTh XUMUYECKOUN peaKiuu?

10. YTo xapakTepu3yeT XMUMHUYECKOE paBHOBeCcHE?

11. B yem 3akirodaercs pa3inyue MEXy MUKPOKUHETUKON U MaKpPOKUHETHKOM?

12. OT KaKuxX MUKpPOKHHETUYECKUX (DAKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKOM peakiuun?

13. Tlouemy 3 peKTUBHOCTH MOBBIILIEHUS TEMIEPATyphl, KaK CPEICTBA OTHOCUTEIILHOTO YBEJHU-
YEeHHsI CKOPOCTH PEaKIUH, BbIIIE IPU HU3KUX TEMIIEpaTypax, 4YeM MPH BbICOKUX?

14. KakoBbl pa3inyus B YCIOBUSX MEPEMEIIMBAHUS B MPOTOYHBIX PEAKTOPaX CMELIECHUS U BbI-
TeCHeHus?

15. Kakoii pesxum paboThl XUMUYECKOTO pEaKTOPa HA3bIBAETCS CTALIMOHAPHBIM?

16. KakuM ycioBHSIM JOKEH yIOBJIETBOPATH AJIEMEHTApHbINA 00BbEeM, 111 KOTOPOTO COCTaBJIsI-
10TCs OaJlaHCOBBIE ypaBHEHUS?

17. KakuM 101KeH ObITh 3JIEMEHTapHBIN MPOMEXYTOK BPEMEHU IIPU COCTABJIEHUU OalaHCOBBIX
ypaBHEHUI?

18. [Touemy pu CTallMOHAPHOM PEXHUME padOThl XUMUYECKOTO PEaKTOpa B HEM HE MPOUCXOIUT
HAKOIUIEHHSI BELECTBA U TEIJIOTHI?

19. KakoBbl OCHOBHbIE MPUYHMHBI OTKJIIOHEHUS OT MJICAIbHOCTU B PEAJIbHBIX pPeaKTopax cMellle-
HUS?

20. ITouemy npu coctaBieHuH OanaHCcoBbIX ypaBHeHu# uist PUC BMecTo aneMeHnTapHOro o0be-
Ma MOET OBITh ITPUHSAT MOJIHBIN 00BeM peakTopa?

21. B uem 3akioyaercs pasinyue MEXIy JeUCTBUTEIbHBIM U CPEIHUM BPEMEHEM IPeObIBaHUS
peareHToB B IPOTOYHOM peaxkTope?

22. JIns Kakoro THIa MPOTOYHBIX PEAKTOPOB JEHCTBUTENBHOE U CpeHee BpeMsi IpeObIBaHUs
COBIAJAIOT?

23. Ilpu KakuX yCIOBHUSAX MOKHO NMPHUOIN3UTHCS B peaIbHOM PEAKTOPE K MI€aTbHOMY BbITECHE-
HUI0?

24. ChopmynupyiTe JOMYIIEHNS MOJIEITH HI€aJTbHOTO BHITECHECHHUS.

25. ChopmynupyiiTe OCHOBHBIC NOMYIIEHUS MOJCIN KAacKaJga PEakTOPOB HJICATHLHOTO CMEIIIe-
HUSL.

26. Ilpoananu3upyiite JOCTOMHCTBA U HEJOCTAaTKU OJHONapaMerpuyeckoil nud@y3noHHoi Mo-
JIeJId IO CPABHEHUIO C JIBYXIIapaMeTPUUYECKOM.

27. Yrto Takoe npoaonbHas quddy3us?

28. Kakue nomnymeHus JenaroT Ipy COCTABIEHUH MAaTEMaTHYECKOrO ONMCAHUS OJHOIIApaMeTpH-
yeckoi 1 y3noHHOM MOIETN peaKTOpa BHITECHEHUS?

29. ChopmupyiiTe OCHOBHbIE CBOMCTBA MHTErpaJIbHOM U MU depeHInanbHOi QyHKIIMKU pacipe-
JieJIeHUs] BpeMEeHU MpeObIBaHUs PEAreHTOB B IPOTOYHOM PEAKTOPE.

30. Kakue kuHeTHYECKHE MOJETU UCIOIb3YIOT ISl OMCAHUS FeTePOreHHbIX MPOIIECCOB B CHUC-
TEMax «ra3-TBEPA0E», «Ia3-KUIKOCTb»?

31. Kak yBenuuuTh K03 (HUIHUEHT MacCOOTAaYl Ha CTaAUU BHYTpeHHEN MU y3run U NOBEPXHO-
CTHOM XMMHYECKOU peakiuu?

32. Kakue cymiecTByOT METO bl ONIPEAETICHHS JIMMUTUPYIOIIEH CTaIu?

33. Kakas Benu4rHa Ha3bIBaeTCs KO3(PPUIMEHTOM YCKOpEeHUs a0copOIuu?

34. Kakue BemiecTBa Ha3bIBAIOTCS KaTATH3aTOPAMHU?

35. Kakue HexenarenbHble MOCIEICTBUS MOKET BbI3BaTh POTEKaHHE KaTAIUTUYECKON peakiuu
BO BHemHeupdy3nonHou odrnactu?

36. Uto Takoe K03(pPUIMEHT HUCII0JIb30BAHUS [TOBEPXHOCTH KaTanu3aTopa?

37. ChopmynupyiiTe OCHOBHBIE MOJIOKEHUS KHHETHYECKOH Moienu JIeHrMiopa- X uHiensByaa?
38. [loueMy Kaxxyiasicsi SHEprus aKTUBALMU KaTaJUTHUYECKOW peaklUy HUKE HCTUHOW SHEpruu
aKTUBAIUU?

39. Uto Takoe BTOPUUHbBIE MAaTEPUAIIbHBIE U SHEPTETUUECKUE PECYPCHI?
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40. /51 KaKuX 1enel NCIOIb3YIOTCS B XUMUUYECKOW TEXHOJIOTHH BOJIa U BO3IyX?
41. Ilo kakuM TIPUHITUTIAM KJIACCU(PHUITUPYIOT MPUPOIHBIC BOABI U M0 KAKUM MOKA3aTeIsIM OTpe-
JIEJISIIOT KAYE€CTBO BOJbI?

5.2. Onucanue mnoka3arejeil M KpPUTEPHEB KOHTPOJIS YCIEBAEMOCTH, ONMCAHHE IIKAJ
OlLleHUBAHMS

Jljis OLleHKU 3HAaHUN, yMEHUM, HAaBBIKOB U (DOPMHUPOBAHUS KOMIIETEHLUH MO TUCIUIUINHE
MpUMEHsIeTCs 0aNIbHO-PEUTHUHIOBAsl CUCTEMA KOHTPOJISL U OLICHKH YCIIEBAEMOCTH 00Yy4aroIuXcs
O4YHOI (hOPMBI U TPAJUIIMOHHASA CUCTEMA KOHTPOJII M OLIEHKU YCIIEBAEMOCTU O0yJaromuxcs 3a-
o4HOU GopMbl. OCHOBHBIE TPeOOBaHMS OAITLHO-PEUTUHTOBOM CUCTEMBI TT0 JUCITUTUIMHE U KA~
J1a OTIICHUBAHUS MPUBEICHBI B TaOnumax 7 u 8.

Tabnuua 7
TpedoBanus 0a/1IbHO-PEHTHHIOBOM CHCTEMbI 10 M CHHUILIHHE

MakcumanbHbI - | LT
Kon4ectso aKCcHUMaJbHbIC Oalbl 3a MOABHI pado TpadHbIe
TBI OasIBI
Bunsr pabot TIOIBUIOB pa-
6 1 2 3 4 3a HapyiieHue
OTBI
CPOKOB ClIa4u

TectupoBanue 3 10 10 6
Brimonuenne 1abopaTopHBIX ) 3 3
paboT

- o(hopMIIEHHE OTYETOB 2 4 4

- c/1ava KOJIJIOKBUYMOB 2 10 10
Brlimionnenne mpakTHUECKuX | 3 5 5 10
pabot
BremonHenuit 3amanuii oo | 2 5 5
CaMOCTOSTEIbHOH PabOThI
ITocemenue 3ausaTHI 1 10
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KpnTeplm OLICHUBAaHUA pe3ylibTaTa Oﬁy'leH]/lﬂ no JTMCHMIIJIMHE U IIKAJAa OICHUBAHUSA

Tabmmmua 8

Kpurtepnu oneHnBanus pe3yJabTaToOB 00y4eHHSA

Orenka Orenka Orenka Orenka
Kox n nanmeno- | Kox u HauMeHoBaHU «HEYIOBJIETBOPHTEIHLHO» «YZI0BJIETBOPUTEJIBLHOY / «3a- «xopomoy» / «OTJINYHO» /
BaHHE KOMIIe- WHMKATOPA 10CTH~ / «HE 3aYTCHOY YTEHO» «3aYTECHO» «3aYTEHO»
TEHIMHU KECHUSI KOMIIETCHIIMY 0-54% 55-70% 71-85% 86-100%
OT max PEeUTUHIOBOI OT max PEeUTUHIOBOM OLICHKU OT max pPeUTUHIOBOI OT max pPEeUTUHIOBOI
OLIEHKU KOHTPOJIA KOHTPOJIS OLIEHKH KOHTPOJIA OLIEHKU KOHTPOJIA
OIIK-7 Cmocoben | MOIIK-7.3. [Ipumens- | Uznoxenue yaeOGHOTO @dparMeHTapHBIC,  ITOBEPXHOCT- | 3HAeT marepuai Ha jocra- | iMeer rimy0okue 3HaHUS Bce-

MIPUMEHSTH COBpE-
MEHHBIE DKOJOrHY-
Hble U Oe30IacHbIE
METO/IBI paro-
HAJILHOT'O HCIIOJb-
30BaHUS CHIPHEBBIX
U JHEPreTHICCKUX
PECYPCOB B MaIlu-
HOCTPOCHHU

€T OCHOBHBIE METOJIBI
0aJaHCOBBIX PACUETOB,
OIIpe/IeTICHUs] HOPM
TEXHOJIOTUYECKOT0
PEeKHUMa MPOBOMMOTO
nporiecca 1 noxdopa
TEXHOJIOTUUECKHX T1a-
paMeTpoB B 3aBUCUMO-
CTH OT CBOICTB, COCTa-
Ba CHIPBS U KauecTBa
MOJTy4aeMOoH MpOoAyK-
vt

MaTepuaia OecCHCTeMHOe, He-
MOJTHOE, HE OCBOCHBI HOPMBI
TEXHOJIOTTYECKOr 0 pexumMa,
METOMKH TT0A00pa MapaMeTpoB
U COCTaBIICHHS MAaTePHAIBHBIX
A TEIUIOBBIX 0OalaHCcoB, HEIO-
HHMaHUE HX HCIOJIL30BaHHS B
paMKax ITOCTaBJICHHBIX IENeH U
3a/1a4, 4YTO MPEIMATCTBYET YC-
BOCHHIO TOCJICIYIONIETO MaTe-
puana

HBIC 3HAHUS 110 HOPMaM TEXHOJIO-
THYECKOTO PEXKUMa, METOJAUKAM
noabopa mapaMeTpoB U COCTaB-
JICHUST MATCPUAIIBHBIX M TEIUIO-
BBIX OanaHCOB. M31oXKeHUe Momy-
YCHHBIX 3HAHWU HETOJIHOE, OJ[HA-
KO 3TO HE TPEMITCTBYET YCBOE-
HHUIO TIOCIIEAYIOUIEro MaTepHaa.
JlonmyckaroTcsi OTHENbHBIE CYIIe-
CTBCHHBIC OIIMOKY, WCIPABIICH-
HBIE C TTOMOIIBIO TPEToIaBaTesl.
3arpynHeHus npu (HopMyIHpOBa-
HUM PE3YIBTATOB U UX PEIICHUN

TOYHO XOpOLIEM YpOBHE;
HpecTaBIIseT OCHOBHBIE
3a/auu B

paMKax IMOCTaHOBKH

ueneid u BbIOOpa ONTHMAaIIb-
HBIX CIOCOOOB MX JOCTHIKE-
HUSL.

ro Mmarepuaja  CTPYKTYpPBI
JCIUIUIMHBI; OCBOMJ HOBa-
LUK JIEKIMOHHOTO Kypca II0
CpaBHEHUIO C

yueOHOH JHTEepaTypoi; u3Jo-
KEHHE TOJYYEHHBIX 3HAHWUH
HOJIHOE, CHUCTEMHOE; JIOIyC-
KaloTCsS €IUHWYHBIE OIINOKH,
CaMOCTOSATENBHO UCIIPAaBIIsie-
MBI€ TP COOECEIOBAaHHH.

HOIIK-7.4. Ontumu-
3UPYET TEXHOJIOruue-
CKHUE PEXHUMBI IIPOIIEC-
COB TIepepabOTKH ChI-
PBsI Pa3IMYHOrO Kave-
cTBa

W3noxeHue yueOGHOro
Mmarepuana OeccHCTEeMHOe, He-
TMIOJIHOE, HE OCBOEHBI METOIMKH
OIIpe/IeTIeHUs] ¥ KOPPEKTUPOBKH
pacxoiHbIX  KOI(QQUIUEHTOB,
HEMOHUMAaHHE WX HCIIOJIbh30Ba-
HUS B paMKax IIOCTaBJICHHBIX
nenell u 3amad, 4Tro MPEmsaTcT-
BYeT YCBOEHHUIO IIOCIEAYIOLIEro
MaTtepuaia

@dparmeHTapHble,  IOBEPXHOCT-
HBIE 3HAHUS 10 METOAMKAM OIIpe-
JIeTIeHns] M KOPPEKTUPOBKH pac-
XOIHBIX Kod(duimentos. M3mo-
JKEHHE TIOJYYSHHBIX 3HaHWH He-
TIOJIHOE, OJHAKO 3TO HE MpersiT-
CTBYET YCBOCHHIO TMOCIIEAYIOIIErO
Martepuana. Jlomyckarmorcs OT-
JIeTIbHBIE CYIIECTBEHHBIE OIIMOKH,
WCIIPaBJICHHBIE C TIOMOIIBIO IIpe-
nojapareis. 3aTpyaHEHUs TpH
(OpMyIMPOBAaHUN PE3YIIBTATOB M
UX peleHni

3HaeT MaTepual Ha J0CTa-
TOYHO XOpOLIEM YpOBHE;
HpecTaBIIseT OCHOBHBIE
3aJauu B

paMKax IMOCTaHOBKH

neneld ¥ BHIOOpa ONTHMAaIIb-
HBIX CIIOCOOOB WX JOCTHIKE-
HUSL.

Nmeer rnyOokue 3HaHUS BCe-
ro Mmarepuaja  CTPYKTYpbI
JUCIUIUIMHBI; OCBOMJ HOBa-
LUK JIEKIIMOHHOTO Kypca I10
CpaBHEHUIO C

yueOHOH JHTEepaTypoi; u3Jo-
KEHHE TOJYYEHHBIX 3HAHHUH
HOJIHOE, CHUCTEMHOE; JIOIyC-
KaloTCs €IUHUYHBbIE OIINOKH,
CaMOCTOSATENBHO UCIIPAaBIIse-
MBI€ TIPH COOECEIOBAaHHH.
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Tabmuma 9
Kputepuu onennBaHusi

Onenka

Kpurtepuu ouennBanus

BeIcokuii ypoBeHb
«5»
(OTHYHO) - 3a4TEHO

OIICHKY «OTJMYHO» 3aCITy)KHBAaeT OOYYaIOMIMHCS, OCBOWBIINN 3HAHHSA, yMe-
HUS, KOMIIETEHIIMA M TEOPETUUECKUI MaTeprual 0e3 MpoOenoB; BBITOIHUBIIHI
BCC 3a/laHus, ITPEAYCMOTPCHHBIC y‘~I€6HBIM IIJIaHOM Ha BBICOKOM Ka4C€CTBCHHOM
YPOBHE, IMMPAKTHYCCKUE HABBIKH HpO(I)eCCI/IOHaHI)HOFO IMPUMCEHCHHA OCBOCHHBIX
3HaHU# c(HOPMHUPOBAHBI.

Cpenuuit ypoBeHb
«»
(xopor110) - 3a4TeHO

OLICHKY «XOPOILIO» 3aClTy)XHUBAeT 00YYaIOIINICs, MPAKTUIECKH MOTHOCTBIO OC-
BOMBIIMI 3HAHUS, YMEHHS, KOMIICTCHIIMH U TEOPETUYCCKUIM MaTepHual, ydeo-
HBIC 3aJaHUA HE OILCHCHbI MaKCUMaJbHBIM 4YHUCIOM 63HHOB, B OCHOBHOM
chOopMHUPOBAIT MPAKTHUECKUE HABBIKU.

IToporossiii ypo-
BeHb «3» (ymoBiie-
TBOPUTEINIBHO) - 3a-

OIICHKY «YIOBJIETBOPHUTEIbHO» 3aCIy)XHBACT OOYYAIOUIMICS, YaCTUYHO C
npoOeiaMu OCBOMBILINI 3HAHMS, YMEHUS, KOMIETCHIINA W TEOPETUICCKUN Ma-
Tepuasl, MHOTHE y4eOHbIC 3a/laHusl MO0 HE BBITIONHUI, JU0O OHHM OIICHCHBI

YTEHO YHCIOM 0ayuioB OJMIM3KUM K MHHUMAJIbHOMY, HEKOTOPBIE MPAKTUYESCKHUE HABBI-
KH HEe ¢()OPMHPOBAHBI.
MunuManbHbIA OIICHKY «HeYI0BJIETBOPHUTEIbHO» 3aCITy)KHBAeT O0YYarolUiics, HE OCBOHB-
YPOBCHB «2» (HE- | mmii 3HAHMS, yMEHHs, KOMIICTCHIINH M TEOPETHUECKMIl MaTepual, ydeOHbIe
YAOBJCTBOPUTEIIb- | 33 1aHust He BBIMOIHMII, TIPAKTUYECKUE HABBIKA HE C(HOPMUPOBAHBL.

HO) — HE 3a4YTEHO

6. YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCHUITIJIMHBbI

6.1. YueOHas aureparypa

6.1.1 boamocos, B.W. Peakropbl U MpUHLMIIBI XUMUYECKON M OMOTEXHOJIOTUU: yueOHOE MOCo-
oue / B.U. bonrmocos, B.M. Ilonsikos. — H. Hosropoa, 1999. — 210 c.

6.1.2 Kyrenos, A.M. OO6mass xumudeckass TeXHOJOIrus: ydeOHuUk ans By3oB/ A.M. Kyrenos,
T.U. boumapesa, M.I'. bepenrapren. —M.: Bricmias mkomna, 1990. — 520 c.

bubnuoreuynsiit GOHT YKOMITJIEKTOBAH ME€YaTHHIMU M3JaHUSAMH U3 pacuera He meHee 0,25
9K3EMILIApa KaXKJIO0TO W3 W3JIaHUM, YKa3aHHBIX BbIIIE HA KaXKJIOro 00ydarollerocs U3 4ucia
JIUII, OJTHOBPEMEHHO OCBAWBAIOIINX COOTBETCTBYIOUIYIO AUCIUIUTHHY (MOIYJIh).

6.2. MeToauuecKkue YKazaHnus, pCKOMCHAALUMUA U IpYIrue MmarTepuaJibl K 3AaHATUAM

6.2.1 Urnarenkos, B.W. [Ipumeps! u 3agaun no «OO0meH XUMHUYECKON TEXHOJIOTUM»: y4yeOHOE
nocoobwue s By30B / B.M. Urnarenkos, B.C. beckoB. — M.: Akanemknura, 2006. — 268 c.

6.2.2 TpyOuaTeiii peakTop: METOJ. yKa3aHHs K Ja0OpPaTOPHBIM 3aHSTHSAM IO TUCHUILIAHE
«O01mas XuMU9IecKasi TEXHOJIOTHS I CTYIEHTOB HampaBiieHus moarotoBku 15.03.02 — «Tex-
HOJIOTMYECKHE MAIIMHBI M 000pYyIOBaHHE», HaAIpaBiIeHHOCTh (mpoduib) «TexHomorudeckoe
000py/I0oBaHNE XUMUYECKUX U HEPTEXUMUUYECKUX IPOU3BOJCTBY, BceX (popm oOyuenus / HI'TY
uM. P.E. Anekceesa; coct.: B.A. Komapos, M.H. Uy6enko, A.A. [leperpyros. — H.Hosropoz,
2019. 17 c.

6.2.3 YMsaryenue BoJibl HOHOOOMEHHBIM METO/IOM: METO/I. YKa3aHUs K JIaOOpaTOPHBIM 3aHATUSAM
no aucuumuimHe «OO0masi XuMHUYecKass TEXHOJIOTHSD [UIsl CTYJEHTOB HAIPaBJIEHUS MMOATOTOBKHU
15.03.02 — «TexHonornueckue MaluHbl U 000pyHoBaHue», npoduib «TexHonoruueckoe o0o-
pyIOBaHUE XUMHUYECKUX U HEPTEXUMUUYECKUX MPOU3BOJCTBY», BceX GpopM oOyuenus /HI'TY um.
P.E. Anekceena; coct.: ILII. Kum, B.A. Komapos, M.H. Uybenko. — H.Hosropos, 2018. — 16 c.
6.2.4 KyOoBrlil peakTop. Pacnpenenenue BpemMeHu npeObIBaHUA: METOJI. YKa3aHHs K Jabopa-
TOpHOU paboTre mo aucHurummHe «OO0Ias XUMHYECKash TEXHOJIOTHS» Ui O0ydJaromuxcsi Ha-
npaBiieHUs MoAroToBku O6akanaBpoB 15.03.02 — «TexHomornueckue MavHbl 1 000pyI0BaHUEY,
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HarpaBJieHHOCTh (mpoduis) «TexHomornueckoe o0OpPyAOBaHNE XUMHUYECKUX U HEPTEXHUMUYEC-
CKUX MPOU3BOJACTBY», Bcex ¢opMm oOyuenus / HI'TY um. P.E. Anekceesa; coct.: B.A. Komapos,
M.H. Yybenxo, A.A. Ileperpyros. — H.Hosropon, 2021. 24 c.

6.2.5 Kackajg kyOOBBIX peakTOpPOB: METOJ. YKa3aHHS K JIaOOPAaTOPHBIM 3aHATUSIM IO JUCLIMII-
muHe «O0Ias XuMudeckasi TEXHOJIOTHs Ui CTYIEHTOB HampasiieHus: noarotosku 15.03.02 —
«TexHonornyeckue MallMHbI U 000pYyAOBaHME», HampaBiieHHOCTh (mpoduib) «TexHomornye-
CcKOoe 000pyZ0BaHHE XMMHUYECKUX U HE(PTEXMMHUYECKHX MPOU3BOJCTB», BceX GopM oOydeHus /
HI'TY um. P.E. AnekceeBa; coct.: B.A. Komapo, M.H. Uy6enko, A.A. IleperpyroB. —
H.Hosropoz, 2019. -19 c.

7 UHO®OPMAIMOHHOE OBECIHEYEHUE JUCHUIIJIMHBI

VY4eOHbli Ipoliece Mo IUCHUILTHHE 00ecredeH He0OX0IMMbIM KOMILJIEKTOM JIMIICH3UOH-
HOTO U CBOOOJIHO PACTIPOCTPAHSIEMOTO MPOrpaMMHOTO 00ECIIeUeHHUs, B TOM YHCJIE OTEYECTBEH-
HOTO MPOU3BOJICTBA (COCTAB MO IUCHMIUIMHE ompeneseH B HacTosmer PII/] u mopiesxxutr oGHOB-
JICHUIO IPU HEOOXO0JMMOCTH).

7.1. llepeyeHb HUHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

I[I/ICIII/IHJ'H/IHa, OTHOCHUTCA K I'PYIIIC JUCHUIIJIMH, B paMKax KOTOPBIX MPECANojaracTcsa uc-
IIOJIb30BAHHUEC I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHH KaK BCIIOMOIaTEIBHOTO HHCTPYMCHTA.

HH(bOpMaHHOHHBIC TEXHOJIOTUU MMPHUMEHAIOTCA B CIICAYIONINX HAIIPABJICHUAX: IIPU IMOATOTOBKE U
0o(OPMIICHHH OTYETOB O JAOOPATOPHBIX paboTaX, BHINIOJHEHUH 3aJaHUN JUISI CAMOCTOSTEILHOM
paboTEHL.

Tabnuua 10
IlepeyeHb JIEKTPOHHBIX OHOJIMOTEYHBIX CHCTEM

Ne HaumenoBanne ObC Ccbuika k 9bC

1 | KoHCynbTaHT cTyZieHTa http://www.studentlibrary.ru/

2 | Jlanp https://e.lanbook.com/

3 | Bupryansnas kamwkHas noyika HTb HI'TY | http://cdot-nntu.ru/anexrponnas O6ubimoreka

4 | Uaopmarmonnas cucrema "Enqunaoe okno | http:/window.edu.ru/

JI0CTyIa K 00pa3oBaTelbHbIM pecypcam”

7.2. IlepeyeHb JHMIIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 NMPOrPaMMHOIO
o0ecrieyeHusi, B TOM YHCJIe 0Te4YeCTBEHHOr0 NMPOM3BOACTBA, HEOOXOAMMOIO VISl OCBOEHMS
AMCIHUTIIMHBI

Taomuma 11
IIporpamMHoe oGecnieyeHue

n/n YHUBEPCUTETEC HA IlOl"OBOpHOﬁ OCHOBC IMPOCTPAHCHUSA

Ne HporpaMMHoe oﬁecrle‘le}me, HCIMOJIb3YyEMOC B HporpaMMHoe odecneyeHne CBOOOIHOIO pac-

1 Microsoft Windows 10 (momnuckaMSDN | Adobe Acrobat Reader
700593597, mnomnuckaDreamSpark Premium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIunen3ust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
ot 19.12.2011)

4 Koncynbrant Ilmtoc PTC Mathcad Express
https://www.mathcad.com/ru

5 IMACCAT (IlpounocTHOl WHkeHepHbIH ananu3 | Python https://www.python.org
anmapaToB, COCYJOB, TEIIOOOMEHHHKOB 000pY-
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HporpaMMﬂoe oﬁecrleqe}me, HCIMOJIb3YyEMOC B

YHUBEPCUTETEC HA IlOFOBOpHOﬁ OCHOBC MPOCTPAHCHUSA

IIporpammHoe obOecneueHne cBOGOIHOIO pac-

noanus) (Horosop ¢ OO0 HTII «Tpy6ormpo-
Boa» Ne637-I'K or 14.12.2011, ¢ exeromHsIM
TIPOJIICHHUEM JTUTICH3HH )

I'unpocucrema (I'uapaBnuyeckuii pacuer Tpy0o-
npoBonoB), (orosop ¢ OOO HTII «Tpy6ompo-
Boga» Ne637-I'K or 14.12.2011, ¢ exeromaHsiM
MPOJIEHUEM JIUIICH3HH )

Notepad++ https://notepad-plus-plus.org

AIIM WinMashine (Pacuer U mpoeKkTHpOBaHUE
3JIEMEHTOB MamuHocTpoeHust) (JIumen3snonnoe
cormamenue Ne§3210 ma Bepcuro v.10.1 , moro-
BOp Ha Iepefady MpaB Ha WCIOJIB30BAHHE IPO-
rpammaoro mpoxykra ®I1  072/2010 or
17.09.2010)

Gimp https://www.gimp.org

Hepeqeﬂb COBPEMEHHBIX leO(l)eCCl/IOHaJ'II)HI)IX 0a3 JaHHBIX U I/[I-[q)OpMaIII/[OHHbIX
CIIPpaBOYHBIX CUCTEM

B Tabnunel2 yka3aH nepedeHb MpoQeccUOHaIbHBIX 0a3 AaHHBIX U MHPOPMALUOHHBIX
CIPaBOYHBIX CUCTEM, K KOTOPBIM 00€ecIiedeH J0CTyM (yIaJeHHbIA JOCTYII).

Taomuma 12
IlepeyeHn coBpeMeHHBIX MPOdecCHOHATBHBIX 0a3 JAHHBIX H HH(POPMAIMOHHBIX
CIPABOYHBIX CHCTEM

Ne HaunMenoBanue npoeccuoHaIbHON 0a3bl HocTyn k pecypcey (yYAajleHHBII J0CTYyN ¢ YKa-
. /;[ JAAHHBIX, HHGOPMAIHOHHO-CIIPABOYHOM CHC- 3aHHEM CCHIJIKH/IOCTYI U3 JIOKAJLHOM ceTH
TEMbI YHHBEPCHTETA)
1 2 3
1 basa maHuBIX cTaHaapTOB U periamentoB POC- https://www.gost.ru/portal/gost
CTAHIAPT //home/standarts
Ilepeuens npodeccroHaIbLHEBIX 633 AHHBIX 1 .
2 P pod A https://cyberpedia.su/21x47¢0.html
WH(POPMAITMOHHBIX CIPAaBOYHBIX CHCTEM
3 Wuctpymentst u  Beb-pecypchl s BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
pa3paboTku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CmpaBounas mipaBoBas cucremMa «KoHCymbTaHT .
4 oy JIOCTYM U3 JIOKaJIbHON CETH

8 OBPA3OBATEJIBHBIE PECYPCHI UIs1 THBAJINI0B U JIUII C OB3

B Tabnunel3 ykazan nepeueHb 00pa30BaTeIbHBIX PECYPCOB, UMEIOMIUX (OPMBI, a/1alTH-
POBAHHBIC K OTPAHUYCHHUAM UX 3J0POBbs, d TAKKEC CBCACHUA O HAJINYNU CIICHUAJIBHBIX TCXHUYC-
CKHX CPECACTB 06y‘I€HI/I$I KOJUICKTUBHOTO 1 MHAUBHUAYAJIBHOI'O IIOJIB30BAHUA.

Tadmuma 13

Oo0pa3oBaTte/ibHbIE pecypchl 1JIA HHBaAUA0B U Jul ¢ OB3

Ne | Ilepeuenb o0pa3oBaTeLHBIX PeCypPCOB, CBeleHHMs 0 HAJIMYMY CHIENUAJIBHBIX TEX-
NPHUCIOCO0TEeHHBIX VI HCMO0JIb30BAHUA HUYECKUX CPeACTB 00y4YeHUsI KOJLJIeKTHB-
HHBaguAamMu u aunamu ¢ OB3 HOT'0 U MHAMBHUAYAJIbHOI0 MOJIb30BAHUA
1 9BbC «KoHCYIbTaHT CTYACHTAY 03BYYKa KHHT U YBEIMUCHUE MPUPTA
crierabHoe MOOMIIbHOE TIPUIIOKEHHE - CHH-
9BC «Jlanp» ! foe 1ip
2 T€3aTOp PEUH, KOTOPBIN BOCTIPOU3BOIMT TEK-
CTBI KHUT Y MEHIO HaBUTAI[UH
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CBeIleHI/IH 0 HAJINYHH CITCHMAJIBHBIX TEX-
HUYECCKHUX CPEACTB oﬁy‘lemm KOJUICKTUB-
HOT0 U UHAUBUAYAJTBHOI'O IMOJb30BaAHUA

Ne IlepeveHb 00pa3oBaTeILHBIX PECYPCOB,
NPHUCIIOCOOIEHHBIX I HCIOJIb30BAHUSA
HHBaJIuAaMu " Junamu ¢ OB3

3 OBbC «tOpaii»

BepcHUs ISl CITA00BUIAIITUX

CornacHo @enepanbHoMy 3akoHy 00 0oOpazoBanuu 273-O3 ot 29.12.2012 r. ct. 79, 1.8
"I[Ipodeccuonansuoe oOyuenne u npodeccuoHamTbHOe 00pa3oBaHHe OOYUYAIOMIUXCA C OTPaHU-
YCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS OCYIISCTBIISIFOTCSI HA OCHOBE 00pa30BaTEIbHBIX IPOTPaMM,
a/IalITUPOBAHHBIX MPU HEOOXOAMMOCTH Uit 0OyueHus ykazaHHbIX oOydaromuxcs'". AOII paspa-
0aThIBAETCS MO KaKJIOW HAIPABJIICHHOCTH TNPHU HATWYHH 3asBJICHUH OT OOYYAIOIINUXCS, SBIISIO-
muxcsi uHBauaaMu win Junamu ¢ OB3 u u3baBuBIINX jkenanue 00 00ydeHUH 10 TaHHOMY TH-

1y 00pa3oBaTeIbHbIX MPOTrPaMM.

9 MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUWE, HEOBXOJANUMOE

A OCYHWECTBJIEHUSI OBPA3OBATEJIBHOI'O INTPOLHECCA

JTUCHUIJIMHE

VY4eOHble ayTUTOpUN JUIsl IPOBEICHUS 3aHATUI MO JUCLMILIMHE, OCHAILEHBI 000py10Ba-
HUEM U TEXHUYECKUMH CPEICTBAMU OOYyUEHUSI.
B tabnune 14 nepeyuncieHsl:

- yueOHbIEe ayTUTOPUU ISl IPOBEACHUS YUEOHBIX 3aHATHH, OCHALllEHHbIE 000pY10BaHUEM
U TEXHUYECKUMU CPEICTBAMU O0yUECHUS;
- TMIOMEIIEHHUS U1 CaMOCTOSITENIbHON paboThl 00y4daroIuXcsl, KOTOPbIE OCHAILIEHbI KOMIIb-
IOTEPHOM TEXHUKOI C BO3MOKHOCTBIO MOJIKIIIOUEHUS K ceTu «/HTepHeT» u o0ecrieueHueM
JOCTYIA B JIEKTPOHHYIO HH(GOpMaImoHHO-00pa3zoBarenbHyto cpexy AN HI'TY.

1O

Tabmura 14

OcHAlIEHHOCTDH AYIUTOPHUI U MOMeILeHUI VISl CAMOCTOSITeILHOI
padoThI oGyyarommxcsi MO JMCHUIINHE

Ne | HaumeHoBaHMe ayau- OcCHaIIEeHHOCTDb aAyAUTOPUii IlepeyeHb TUIEH3HOHHOTO PO PaAMM-
TOPHUIi ¥ MOMeLeHU i noMenieHUu U MoMeleHUu i HOT0 o0ecreYeHusl.
JJIsl CAMOCTOSITEJILHOM | JIJI5l CAMOCTOATEILHOM pato- | PeKBU3HTBHI MOATBEPKAAIOIIETO AOKY-
padoThI ThI MEHTAa
1 1343 Aymuropust s | KoMIuiekT neMOHCTpairoHHOTO
JICKITMOHHBIX 3aHATUH 000pyIOBaHMUS:
Huxeroponckas o6i., r. | IIK, ¢ BbIX0q0M Ha MYyJIbTHME-
HzepxxuHck, yi. [aiina- | nuidHbIA mpoekTop, Ha 6ase Intel
pa, 1. 49 Pentium G4560 3.5 I'ri, 4 I'0
03V, monutop 20 — 1mr.
MynbTUMEIUMHBIA ~ TTPOEKTOP
Epson- 1 mT;
Okpan — | mr.
2 2205 JlaGoparopus | JlabopaTopHble YCTaHOBKH I10
«O0mras XxuMu4deckas | M3yUCHHUIO TpyO4aToro peakrTo-
TEXHOJIOTUSD pa, Ky0oBOI'0 peakropa, Kackaaa
Hwxeroponckas o6i1., r. | PCAKTOPOB,  yMArdCHUA  BOJBI,
Jlzepxunck, yi. [aiima- | O0KHIa KOTYeLaHa, YKOMILICK-
pa, 1. 49 TOBaHHBIC 3JICKTPOHHBIMHU JaT-
yuKaMmy, pacxopgomepamu, pH-
METpaMH, H3MEPUTEIIAMU TEeM-
MepaTyphl.
3 1234 Kommnekt mpemoncrpaiontoro | ¢ MicrosoftWindows 10 Jomarass (mo-
Hayuno-TexHnueckas 000opyOBaHHS: craBka c [IK)
oubnmmoreka JIMN IIK, ¢ BeixomoMm Ha myabTuMe- | ¢ LibreOffice 6.1.2.1. (cBoboanoe I10)
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KJlacc - MOMEIIEHHE JUTS
CPC, xypcoBoro mpoex-
THPOBaHUS  (BBINOIHE-
HUSL KYpCOBBIX pabor),
Hwxeroponckas o0, T.
Hzepxunck, yn. Iaiiga-
pa, m. 49

ITu, 2 T'6 O3Y, mouutop Acer
17> — 4 mr.

IIK moxkmrouensl k cetu «HH-
TEpPHET» U O0CCIICUUBAIOT JOC-
Tyl B 3JICKTPOHHYIO HH(popMa-
IIHOHHO-00Pa30BaTEIBHYIO Cpe-
Ny YHHBEPCHUTETA

Ne | HaumeHoBaHme ayam- OcHalleHHOCTH Ay U TOPHIi IlepeyeHb TMLEH3MOHHOTO POTPAMM-
TOPHUIi M MOMeLeHU i noMenieHUu U MoMeleHUu i HOT0 o0ecreYeHmsl.
JJIS CAMOCTOSITEIHOW | IJIsl CAMOCTOSITEJIbHOM pa6o- | PexkBU3UTHI NOATBEPKIAIONIETO TOKY-
padoThI ThI MEHTA
HI'TY, crynenueckwuii IMHHBINA IpoekTop, Ha Oase Intel | ¢ Foxit Reader (cBo6omuoe [10);
yuTanbHbIl 3a1; Huke- | Pentium G4560 3.5 I'Tu, 4 I'6 | « 7-zip mis Windows (cBo6omuoe [10)
ropojckas o0i., T. O3Y, mouutop 20’ — 1.
J3epxxuHCk, yiu. laliga- | MyJbTUMEIUNHHBIA ~ NPOEKTOP
pa, 1. 49 Epson- 1 mt.;
Okpan — | mr.;
Habop y4eOHO-HATISAIHBIX TO-
cobwmii
4 1443a xommbtorepusbiii | ¢ [IK Ha 6aze IntelCeleron 2.67 | ¢ Microsoft Windows 7

(mommuckaDreamSpark Premium)

» Apache OpenOffice 4.1.8(cBobomnoe
HO);

* Mozilla Firefox(cBo6omuoe I10);

* Adobe Acrobat Reader (cBoOoaHOE
HO);

* 7-zip s Windows (cBoboaHoe I10);

» Koncynprantl Imroc(I'TI/] Ne
0332100025418000079 ot 21.12.2018);

10 METOAUYECKUE

OCBOEHMIO JUCLUTIJINHBI

PEKOMEHIALINN

OBYUYAIOIINMCHA o

10.1. OOmue MeToaMYECKHE PEKOMEHJANUM I OOy4YaIoUIUXCS IO OCBOEHHIO
AUCHHILINHBI, 00pa30BaTe/bHbIe TEXHOJOTUHU

JlucummiinHa peanusyercss IOCPEACTBOM MPOBEACHNS KOHTAKTHOM paboThl ¢ 00ydarolu-
MuUcs (BKJIIOYas MPOBEJCHHE TEKYLIEro KOHTPOJI YCIEBAaEMOCTH), CaMOCTOSATEIbHOM pabOThI
oOyuarouuxcs U MpOMEXyTOUHOHN aTTeCcTaluu.
KonrtaktHas paGoTa: aynuTopHas, BHEAyIUTOpHAs, a TaKKe IPOBOAUTHCS B JIEKTPOHHOM
nH(pOpMaMOHHO-00pa3oBaTeILHOM cpene yHuBepcuteta (naiee - 1OC).

[IpenogaBanue AUCHUIUIMHBI BEAETCS ¢ IPUMEHEHUEM CIIETYIOIIKUX BUI0B 00pa3oBaTelb-
HBIX TEXHOJIOTHIA:
- OaJNIbHO-PEUTHHIOBasl TEXHOJIOTHSI OLICHUBAHUS;
- TEKYIIMHA KOHTPOJIb 3HaHUH B (JOpMe TECTUPOBAHUS U cOOECe0BAHNUS.

[Ipu npenonaBanun AMCUMIUIMHBI «O0Ias XUMHUECKas TEXHOJIOTHUS), UCIOJIb3YIOTCS CO-

BpPCMCHHBIC O6p330BaT€J'H)HI)Ie TEXHOJIOTHUH, ITIO3BOJIAIOIINE ITIOBBICUTH aKTUBHOCTH o6yqa}01111/1x-
Csl TIPU OCBOCHHUH MaTepHalia Kypca U MPe0CTaBUTh UM BO3MOKHOCTh 3(PPEKTUBHO peaTn30BaTh
4achl CAMOCTOSATEIHLHOM paOOTHI.

Becn HCKHHOHHBIﬁ MaTe€pual Kypca COIMpPOBOXKAACTCA KOMIIBIOTCPHBIMUA ITPEC3CHTALIUAMU, B
KOTOPBIX HAIISITHO TPETOJHOCATCS MaTepHall Pa3juYHbBIX pa3/ieioB Kypca, 9TO JaeT BO3MOXK-
HOCTh OOCY/IUTHh MaTepuaj ¢ 00yJaIOMIUMHKCS BO BPEMs UYTEHUS JICKIIMA, aKTUBUPOBATh UX JES-
TEIBHOCTh TIPH OCBOCHUH MaTepHaJa.

Ha nexkumsx, 1abopaTOpHbIX M MPAKTUYECKUX 3aHATHUSAX PEATU3YIOTCS HWHTEPaKTUBHbBIE
TEXHOJIOTUH, TPUBETCTBYIOTCA BOINPOCHI M  OOCYXKJEHHS, HCHOJB3YeTCSI JIMYHOCTHO-
OPUEHTUPOBAHHBIM MOAXOJ, TEXHOJIOTHUS pabOThl B MaJlbIX TpYIIax, YTO MO3BOJIAET oOyyaro-
LIUMCS IPOSIBUTH CE0sl, MOJIYUYUTh HABBIKM CAMOCTOSITENIbHOTO U3YUEHHUsS] MaTepHasa, BbIPOBHATD
YPOBEHB 3HAHWM B TPYIIIIE.
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Bce Bonpochl, BOZHUKIIINE MPU CAMOCTOSTEIbHON paboTe HaJl JOMAIIHUM 33JaHUEM, TO-
poOHO paszbuparorcst Ha JTaOOPATOPHBIX 3aHATUSX U JIEKIUAX. [I[poBOAATCS MHAUBUAYATbHBIE U
IPYINIOBbIE KOHCYIbTALIMU C UCIOJb30BaHUEM KaK BCTpeU ¢ OOy4YaroUUMUCS, TaK U COBPEMEH-
HBIX UH(OPMALIMOHHBIX TEXHOJIOT U (IEKTPOHHAsI 10YTa).

WNuunuupyercs akTUBHOCTh 00Y4arolUXCsl, MOOMIPSAETCS 3a/laHue JII0ObIX BOIPOCOB IO
MaTepuaiy, IpakTUKYeTCs WHIUBUYaIbHbIM OTBET Ha BOMPOCHI 00YyUYaIOLIerocs, peKOMEH IyI0T-
CSl METO/JIbl YCIEIIHOIO CAaMOCTOSITENIbHOTO YCBOCHUSI MaTepuaja B 3aBUCUMOCTH OT YPOBHS €ro
0a30BOI1 OATOTOBKHU.

JUis OUEeHKU 3HAHWM, YMEHHI, HaBBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIMU
MpUMEeHsIeTCs 0aIbHO-PEUTHUHIOBAsl CUCTEMA KOHTPOJIS U OLICHKH YCIIEBAEMOCTH 00Yy4aroInXcs
B [IPOLIECCE TEKYIIEro KOHTPOJISL.

[TIpomexxyTouHast aTTecTamusi IPOBOIUTCA B (popMe 3adeTa ¢ OIEHKOM C y4EeTOM TEKYIIEH
yCIIEBAaEMOCTH.

PesyabraT 00yuenusi cunraercsi c(pOpMHPOBAHHBIM Ha MOBBIIIEHHOM YPOBHe, €CIIU
TEOPETUYECKOE COJIEP)KaHHE Kypca OCBOEHO MOJIHOCTBIO. [lpu ycTHBIX coOecenoBaHusix 00y-
YarolIMiics UCUEPIbIBAOIE, TOCIEI0BATENIbHO, YETKO U JIOTMYECKH M3JIaraeT yueOHbI MaTepu-
ai; cBOOOJHO CIIpaBiIsieTCsl € 3aJladyaMU, BOIPOCAMH U JPYTMMH BUJAMU 3aJlaHUM, UCIIOJIb3YET B
OTBETE JIOTIOJIHUTENbHBIN MaTepuai. Bece mpeaycmoTpeHHbie pabodeit yueOHOM mporpaMMoi 3a-
JaHWsI BBIMOJHEHBI B COOTBETCTBUU C YCTAHOBJIEHHBIMU TPEOOBAaHUSAMU, 00YYAIOIIMICS CIIOCO-
O€H aHaIM3UPOBATh MOIYUYEHHbIE PE3YNbTAThI, IPOSBISET CAMOCTOSITEILHOCTD TP BBINOJIHEHUN
3a/IaHHMN.

PesyabraT 00ydyeHusi cuuraercs c(popMHPOBAHHBIM HA MIOPOrOBOM YPOBHE, €CIIH TE€O-
peTHYecKoe coJiepkaHue Kypca B OCHOBHOM ocBoeHO. Ilpu ycTHBIX cobecenoBaHusAX 00ydaro-
LIUICs OCIeI0BaTEeNbHO U3IaraeT yueOHbI MaTepuall; Mpy 3aTPYAHEHUSIX ClIOCOOEH mocie Ha-
BO/JISIIIMX BOMPOCOB MPOJOJIKUTH 00CYK/IEHUE, CIPABIISETCS C 3a7a4aMu, BOIPOCAMH U JPYTUMHU
BUJIaMU 3aJlaHUil, TpeOYIOIINX MPUMEHEHHs 3HAHUI; BCe MPEeIyCMOTpPEHHbIE pabouell yueOHOU
IIPOrpaMMOM 3aJaHusl BBIIOJHEHBl B COOTBETCTBUHM C YCTAaHOBJIEHHBIMU TpeOOBaHUSMHU, 00Y-
YaroIMiics COCOOEH aHAIM3UPOBATh MOJIyYEHHBIE PE3YNbTAThl; IPOSIBIISIET CAMOCTOSITEILHOCTD
IIPY BBINIOJIHEHUU 3aJaHUM

PesyabraTr 00yueHusi cuuraercs Hec(pOpMHPOBAHHBIM, €CIU OOYy4arolIMICsS MpPU BbI-
MOJIHEHUU 3aJJaHUN HE JEMOHCTpPHUPYET 3HaHUM yuyeOHOro Marepuasa, JOMyCKaeT OLIMOKH, He-
YBEPEHHO, C OOJIBIINMU 3aTPYJHEHUSIMH BBIIOJIHSIET 3aJJaHUs], HE IEMOHCTPUPYET HEOOXOAUMBIX
YMEHHH, KaueCTBO BBHINOJHEHHBIX 3aJJaHU HE COOTBETCTBYET YCTAaHOBJICHHBIM TpPeOOBaHMSIM,
KayeCTBO MX BBIIIOJIHEHUS OLEHEHO YUCIIOM OaJlJIOB HIMXKE TPEX M0 OLEHOYHOU CHCTEME, YTO CO-
OTBETCTBYET JIOIIOPOTOBOMY YPOBHIO.

10.2. Meroguveckue yKa3aHus Uil 3AaHATHI JIEKIIMOHHOTO THIIA

JlexumoHHBIN Kypc MpeanoiaraeT CUCTEMaTU3UPOBAaHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TeMaTU4ecKoro IjaHa. B XoJe JIEKIIMOHHBIX 3aHATUN pacKphIBatOTCS 0a30BbI€ BOIPOCH! B pam-
Kax KaXJO0H TeMbl NuCUUIUIMHBI (Tabmuna 5 u 6). O003HayaroTCs KIIIOUEBBIE ACIEKTHI TEM, a
TaK)Ke JIeJa0TCs aKIIEHThl Ha HauboJiee CI0KHbIE U BaXKHbIE MOJIOKEHHS U3y4aeMOIo MaTepua-
na. Marepuaiibl JIEKIUI SBISIOTCS OMOPHONW OCHOBOM JUIsl MOJATOTOBKU 00YYaIOLUXCs K IPaKTH-
YECKUM 3aHATHSIM, J1a00paTOPHBIM paboTaM M BBIIIOJHEHUS 3a/laHuil CaMOCTOSTEIbHONU paboThI,
a TaKKe K MEPONPUATHAM TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEXKYTOUHOM aTTecTaliu 1o
JTUCLMILIUHE.

10.3. Meroauyeckue yKa3aHUsi 10 OCBOEHHI0 IMCHUILIMHBI HAa JIAa00OPaTOPHBIX
padorax

[ToaroTtoBky K Kaxaoi jabopaTopHOi paboTe 0Oyuaromuiics AODKEH HA4aTh C O3HAKOM-
JICHUA C INIAaHOM 3aHsTHA, KOTOpBIﬁ OTpaXXacT COACPIKAHUC npezmomeHHoﬁ TEMBI. Ka>1<)1a51 BbI-
HOJHEHHAas paboTa ¢ 0(OPMIICHHBIM OTYETOM IOUICIKUT 3aIUTE Y MPEHoJaBaTes.
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I[Tpn oneHnBaHMM J1AGOPATOPHBIX PAOOT YUUTHIBACTCS CIIEIYIOIIEE:

- Ka4€CTBO BBIIIOJIHEHUA 3KCH€pI/IM€HTaJ'II>H0-HpaKTH‘{CCKOﬁ qacTu pa6OTI>I N CTCIICHb CO-
OTBETCTBHUSI PE3yJIbTAaTOB pabOThI 33JaHHBIM TPEOOBAHUSM;

- KauecTBO 0(opmIieHHUs OTYETA 110 paboTe;

- Ka4E€CTBO YCTHBIX OTBCTOB HAa KOHTPOJIbHBIC BOIIPOCHI ITPH 3alIUTC pa6OTBI.

10.4. MeToauueckue YKa3aHuA 10 OCBOCHUIO JUCHUIIIMHBI HA MTPAKTHYCCKUX 3aHATHAX

[IpakTrueckue 3aHATHS MPEICTABIAIOT COOON AETaIN3aLUI0 JEKIIMOHHOTO TEOPETHUYECKO-
ro MaTepuaa, MpoBOJISATCS B LIEJIAX 3aKPEIICHHs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3JIEIIbI.
OcHoBHOM (hopMOM MPOBEACHUS MPAKTUUECKUX 3aHATUN SBIIETCS O0OCYXAeHHE HauboJjee mpo-
OJIEMHBIX U CJIOHBIX BOIIPOCOB MO OTAEIBHBIM T€MaM, a TaKXke pelleHue 3a7a4d U pa3dop mnpu-
MEpPOB U CUTYalluil B ayTUTOPHBIX YCIOBUSIX.

[IpakTrueckue 3aHsATHS 00ydaromuXcsi 00eCeunBaroT:

- IPOBEPKY M YTOUHEHHUE 3HAHUH, MOJTYYEHHbIX Ha JIEKIHSIX;

- MOJIy4€HHE YMEHUN U HaBBIKOB COCTABJICHUS JOKJIAJ0B U COOOIIEHUM, 0OCYKIE€HUS BO-

IIPOCOB O y4EOHOMY MaTepHaly JAUCHUIUINHBL

- MOABEJCHUE HMTOTOB 3aHATHI MO PEUTHHIOBOM CHCTEME, COIJIACHO TEXHOJIOIMYECKOU

KapTe JUCLUIUIMHBI.

[IpumepHas TemMaTnka 3ajaHuN

1 Pacyer crenenu npeBpanieHus U BBIX01a IIPOIYKTA.

2 PacyeT TeruioBbIX 0agaHCOB MPOIIECCOB.

3 Pacyer peakTopoB HICATBHOTO CMEIICHUS U BHITCCHEHUS.

10.5. MeToanueckue yKa3aHusi 10 CAMOCTOSITe/IbHOM padoTe 00yUyarommxcst

CamocrosrenbHas paboTa o0ecrieunBaeT NOAr0OTOBKY 00yJaromMXCsl K ayTMTOPHBIM 3aHs-
THSM U MEPOTPHUATHIM TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOH aTTEeCTalluy MO M3y4aeMoi auc-
UIUTAHE. Pe3ynbTaThl 3TOM MOATOTOBKU MPOSBISIOTCS B aKTUBHOCTH O0YJarOIIUXCsl HA 3aHSTH-
SX M B KaUeCTBE BBITIOJHEHHBIX 33JaHUH /ISl CAMOCTOSTEILHOW PabOThI U APYruX (GOpPM TEKy-
LIEr0 KOHTPOJISL.

[Ipu BBIMOTHEHUU 3aJaHHI I CAMOCTOATEIBHON paboOThl peKOMEHIyeTCs MmpopaboTka
MAaTEePHUAOB JIEKIUI MO KaKIOW MPOUICHHON TEME, a TAK)KE U3YYECHHE PEKOMEHYEMOU JIUTEpa-
TYpHl, IpecTaBieHHoN B Pa3znene 6.

B nponecce camocrosiTenbHOM pabOThI MPU U3YYEHUU JUCHMILIMHBI, 00yJarouecs MOTyT
paboTaTh Ha KOMITBIOTEPE B CHEIHMAIM3UPOBAHHBIX ayIUTOPHUSIX IJISI CAMOCTOSITEIBHON pabOTHI
(Tabnuma 14). B ayqUTOpUSIX ~ HMMeeTcs  JOCTyll  uepe3  HH(OpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MIHTEpHET» K AJIEKTPOHHON HH(OPMAITHOHHO-00pa30BaTeIbHOM
cpene yauepcuteta (QMOC) u snexrporHoi 6ubimoreunoit cucreme (ObC), rae B 31EKTPOH-
HOM BH/JIE PACIIONIaraloTcsl yueOHbIE U y4eOHO-METOIMIECKNE MaTepUaIIbl, KOTOPhIE MOTYT OBITH
WCTIOJIB30BAHBI IS CAMOCTOSATEIBHOW pabOThI P N3YUSHUH TUCIATITHHEIL.

Jliia oOyuaromuxcs 1o 3a04Hoil popme 00ydueHUsT caMOCTOATEeNbHAsE paboTa SIBJISIETCS OC-
HOBHBIM BHJIOM y4eOHOM eI TETHHOCTH.

10.6. Metoanueckue yKa3aHUsl VIS BBINOJHEHHS KOHTPOJIbLHOH paldorbl 00y-
YAIUMHUCH 3204HOI (popMbI

[Ipu BBINOTHEHUH KOHTPOJIBHOM paboThl peKOMEHAyeTCsl IpopaboTKa MaTepUaIoB JIEKIIUM
10 TeMaM, a TAK)KE U3YYEHHE PEKOMEH1yeMOW JIUTepaTyphl, IpeacTaBiIeHHOMN B Pa3aene 6.

BeinonHeHne KOHTPOJIBHONH paboThl CIOCOOCTBYET JIydIIEMY OCBOEHHMIO OOyYaroIUMUCS
yueOHOTo Marepuana, GopMUPYET NPAKTUYECKUI OMBIT U YMEHHUS 110 U3y4aeMOU TUCHUIUINHE.
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11 OEHOYHBIE CPEJACTBA AJSA KOHTPOJISI OCBOEHUA JUCHUITJIMHBI

11.1. TunoBble KOHTPOJIbHBIEC 3aJaHUsI WU HHBIEC MaTepHalibl, H606X0}II/IMLIC AJIs
OICHKH 3HaHHﬁ, yMeHI/Iﬁ, HAaBbIKOB H (l/l.]'ll/l) onbIiTa B X0A€ TEKYIIECTr0 KOHTPOJIHA
yYcnneBaeMoCTH

JIns TeKymero KOHTPOJIsl 3HAHUM, 00ydaromuxcs M0 JUCIUIIMHE MPOBOIUTCS KOMILIEKC-
Hasl OlleHKA 3HAHUM, BKITFOYAIOIIas

- IPOBE/IEHNE KOHTPOJIbHBIX PaldoT;

- MpoBeJIeHNe JabOpaTOPHBIX padoT;

- IPOBEJECHUE MPAKTUYECKUX 3aHITHUN;

- TECTUPOBAHUE Ha CalTe MPEIIOAaBaTeNsl 110 PA3IMYHBIM pa3JieliaM Kypca;

- BBITIOJTHEHUE 3a/IaHUM JJIsI CAMOCTOSATEIbHON pabOoTHI;

- 3a4€T C OLICHKOM.

11.1.1. TunoBbIe 3a1aHUsA K NPAKTHYECKUM 3aHATHAM

1. Ykcycnsiit aurugpun (CH3CO),0 nonseprarot ruaponusy npu temnepatype 40°C. Pe-
aKIMs MMEET TEePBBIil MOPSIOK, KOHCTAHTa CKOPOCTH paBHa 6,3-10° ¢, mioTHOCTH peakiy-
OHHOM cMmecu noctosgHHa. Pacxon ucxonnoi cmecu pases 0,12 M/, KOHIEHTPAIHs YKCYCHO-
o aHTHAPHAA B MCXOIHON cMech 0,3 KMOIB/M’, CTEIIeHb PEBPAIICHNs YKCYCHOTO aHTHIPH-
na paBHa 95%.

Omnpenenuthb: a) 00beM peakTopa HUJcaIbHOTO IepeMmerinBaHus; 0) o0beM Kackana, co-
CTOSIIIETO U3 TPEX OJIMHAKOBBIX KyOOBBIX PEAKTOPOB; B) 00BbEM peaKkTopa UAeaTbHOTO BHITEC-
HEHWSL.

2. I'uaponmn3 yKCyCHOTO aHTHJIpH/ia IPOBOJUTCS B KacKaJle, COCTOSIEM U3 YEThIPEX paB-
HBIX 0 00beMy KyOOBBIX peakTopoB. B mepBom peakrope mojiep:kUBaeTcs TeMIlepaTrypa
10°C, Bo BTOpoM 15°C, B TpetbeMm 25°C u B uerBepToM 40°C. Peakuust umeeT nepBblii mopsi-
JIOK, KOHCT@HTbI CKOPOCTHU COCTaBJISIFOT:

t, °C 10 15 25 40
k104 ¢t 94 134 263 63

KOHIEHTpAIHs yKCYCHOTO aHTHApHaa Ha BXoe B Kackan 0,18 kmoms/M’, pacxox 0,016
Mm’/c.  HeoOXomuMasi CTeIeHb HPEBPAIICHHS cOCTaBisIeT 95%. OmpeaeInTs pa3Mepsl arl-
apaTos.

3. HeoOparumas peakuus mepBoro mopsiaka MIpOBOIUTCS B KaCKaJle, COCTOSIIEM U3 YEThI-
peX peakTOpoB UEALHOTO NepeMenInBanus. Bpems npeObiBaHus CMECH B KaXKJIOM PEAKTOPE
-1
480 c. KoncranTa ckopoctu peakiuu pasHa 0,04 ¢ . OnpenenuTs CTENeHb PeBpallieHusl.

4. Ha ocHOBaHHH OITBITOB C TPACCUPYIONIUM BEIIECTBOM JUISI PEATBHOTO PEaKTOPa MOJTyUSHBI
CIIeyIOIKE JaHHbIE:
,c 4 8 12 16 20 24 28 32 36 40 44 48 52
Cr 1 5 21 87 148 159 131 82 22 11 5 2 0
Ecimu mpoBouTh HEOOPATUMYIO PEaKIIHIO MEPBOTO MOpsAKa 0e3 W3MEHEHHS IUIOTHOCTH pe-
aKIIMOHHOW CMECH B PEAKTOPE HACATHLHOTO BBITECHEHHUS TOTO K€ 00beMa M TOH ke CKOPOCTH,
YTO U B CIIy4ae peajlbHOIO PEaKTopa, TO CTENEeHb NpeBpalleHus Oyner paHa X 4 = 0,93 .
OnpeneNuTh CTEICHD MPEBPALICHHUS 110 SKCIICPUMEHTAILHBIM JJAHHBIM C TPACCHPYIOIIUM BeEIIIe-
CTBOM U TI0 OJHOTIapaMeTpuuecKon 1uhy3nOHHON MOJCIIH.

5. PaccuutaTh ¥ COCTaBUTh MaTepUaIbHBINA U TEIIOBOM OaslaHCHI ITpolecca MOIyuYeHus
COJISTHOM KHCJIOTHI ITyTEM CHHTE3a U3 DJIEMEHTOB B I1I€YU C BOASHBIM OXJaxaeHueM. [Iponssoau-
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tenbHOCTH 1eun 25 1/cyT 100%-n0r0 HCI. ChipbeM sIBIISETCS XJIOp U BOJOPOI U3 1I€Xa IEKTPO-
nu3a noBapeHHou cosm. Mx cocras B % (00.):

xnop-raz: Cl, — 92, O, - 0,63, N, —-2,37, H, - 3,5, CO, — 1,5;

Bojiopon-rasz: H, — 97, O, — 0,63, N, — 2,37.

N30bITOK BOIOPOAA B CMECH COCTaBIsAET 3% OT CTEXMOMETPUUECKOro KoJndyecTna. Teme-
paTypa mocTynammux B nedp razo 25°C, temmeparypa otxomsamux raszos 300 °C. JlaBienue
atMocdepHoe. [lotepu Temna B OKpyKarollyto cpely NpuHITh paBHbBIMHU 10% OT mpuxoja TerJa.

11.1.2. TunoBbIe 3a1aHUA 1JI51 1a00PATOPHBIX padoT
Tunosble 3aganus Aas 1a00paTOPHBIX PabOT MPUBEACHBI B METOAMUYECKUX YKAa3aHHSIX IO
MPOBEACHUIO TAOOpaTOPHBIX padoT (6.2.2 — 6.2.5).

11.1.3. TunoBble TECTOBLIE 3aJAHUA
Ilpumepst mecmosvix 3a0anuil IO TUCIUTIINHE (OIEHOYHBIC CPEJICTBA B MOJTHOM 00Be-
Me XpaHsTcs Ha Kadenpe «XUMUYECKHE U MUILEBBIC TEXHOJIOTHI):

Karanntnueckue peakiiuu B CHCTEME Ia3-TBEPbIM KaTaIM3aTOP U PEAKTOPBI IS UX ITPOBEACHUS

1. Katanuzarop — 3TO BeIEeCTBO, KOTOPOE

a) yBEJIIMYMBAET CKOPOCTh PEAKI[MU, HO CaMO IIPU 3TOM HE PacXOJyeTcsi B 3aMETHBIX KOJUYECT-
BaX;

0) U3MEHSIET COCTOSIHUE PABHOBECHS, OTIPEAEIIIEMOE TEPMOIMHAMUKOM;

B) YBEJIMYMBACT BEJINYMHY KOHCTAHTbl paBHOBECHS;

') yMEHbILIAeT aKTUBHOCTh PEAareHTOB.

2. AKTMBHOCTb KaTaJIM3aTopa — 3TO

a) crocOOHOCTD YBEJIMYMBATH CKOPOCTh PEAKIINU;

0) CrOCOOHOCTh YBETUYMBATH CKOPOCTH TOJIBKO OFHOM IIEJIEBOM PEaKIIMH U3 MHOTHX TE€PMOIH-
HAMHWYCCKHN BO3MOXHBIX peaKuHﬁ;

B) TIOBEPXHOCTh, OTHECEHHAS K €JMHUIIE €TO MACCHI HJIN 00beMa;

') OTHOIIIEHHE CBOOOTHOTO 0OBEMa MOp K 00IIeMy 00beMy KaTaJInu3aTopa.

3. CenekTUBHOCTH KaTajllu3aropa — 3TO

a) croCOOHOCTD YBEJIMYMBATH CKOPOCTh PEAKIINU;

0) CrOCOOHOCTh YBEITUYMBATH CKOPOCTh TOJIBKO OJHOM IIEJIEBOM PEaKIMH U3 MHOTHX TEPMOIU-
HAMHWYCCKHN BO3MOXHBIX peaKuHﬁ;

B) TIOBEPXHOCTh, OTHECEHHAS K €JMHUIIC €TO0 MACCHI HJIN 00beMa;

') OTHOIIIEHHE CBOOOTHOTO 0OBEMa MOP K 00IIeMy 00beMy KaTaInu3aTopa.

4. Y nenbHas MOBEPXHOCTh KaTaau3aTopa — 3TO

a) TIOBEPXHOCTh, CIIOCOOHAs YBEIIMYUBATH CKOPOCTh PEAKIINH;

0) MOBEPXHOCTH, HA KOTOPOH YBEITMYUBAETCS CKOPOCTH TOJBKO OJHOM 1IETIEBOM PEAKIIUU U3 MHO-
TUX TEPMOJAMHAMUYECKHA BO3MOKHBIX PEaKIIHil;

B) MOBEPXHOCTh, OTHECEHHAS K €IMHUIIC €TO0 MacChl WJIK 00BEMa;

') OTHOIIIEHHE CBOOOHOTO 00BEMa MOp K 00IIeMy 00beMy KaTaJIu3aTopa.

5. IlopucToCTh KaTaiM3aTropa — 3TO

a) TIOBEPXHOCTh, CIIOCOOHAs YBEIIMYUBATH CKOPOCTh PEAKIINH,

0) MOBEPXHOCTh, HA KOTOPOH YBEIIMYUBAETCS CKOPOCTh TOJBKO OJHOM 1IETIEBOM PEAKIIMU U3 MHO-
TUX TEPMOJAMHAMUYECKHA BO3MOKHBIX PEAKIIHIA;

B) MMOBEPXHOCTh, OTHECEHHAS K €IMHUIIC €TO MAcChl WJIM 00BEMa;

') OTHOIIIEHHE CBOOOTHOTO 00BEMa MOp K 00IIeMy 00beMy KaTaJInu3aTopa.
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6. Pacrmosoxure 1Mo MOPSIIKY CTaJAWU MPOTEKAHUs MpoIlecca Ha TBEPBIX MOPHUCTHIX KaTalH3a-
TOopax

1) muddy3un ra3000pa3HOTo peareHTa u3 sapa MOoTOKa ra3a 4epe3 MOTpaHuYHBIA CJION K HapyK-
HOW MOBEPXHOCTH YaCTHII KaTaIN3aTopa.

2) nuddy3ust ra3000pa3HOro peareHTa BHYTPU MOp KaTajlM3aropa K €ro BHyTPEHHEH MOBEPXHO-
CTH.

3) amcopOuust ra3000pa3HOTO peareHTa Ha BHYTPEHHEHW MOBEPXHOCTH KaTaau3aTopa.

4) XuMH4ecKasl peakius Ha IOBEPXHOCTHU KaTaJln3aTopa.

5) mecopOuust MPOAYKTOB PEAKIINU C TIOBEPXHOCTH KaTaIN3aTopa.

6) muddy3us TPoIYKTOB peaKIi BHYTPH MOP KaTain3aTopa K €ro BHEITHEH TTOBEPXHOCTH.

7) nuddy3us MpoayKTOB PEAKIIMU OT HAPYKHOU MOBEPXHOCTH KaTaaM3aTopa depe3 MOorpaHud-
HBIH CJIOHM B AJIpO MOTOKA rasa.

7. Pacrmonoxure 1Mo MOpsIIKY CTaAuK MPOTEKaHHs MTpoIiecca Ha TBEPAbIX HETIOPUCTHIX KaTaun3a-
TOopax

1) muddy3un ra3000pa3HOTO peareHTa u3 Aapa MoToKa ra3a 4yepe3 MOrpaHuyYHBIN CIION K HapyK-
HOM MOBEPXHOCTH YACTHII KaTAITH3aTOPA.

2) nuddy3ust ra3000pa3HOro peareHTa BHYTPH MOp KaTajln3aropa K ero BHyTpEHHEH OBEPXHO-
CTH.

3) amcopOuust ra3000pa3HOTO peareHTa Ha BHYTPEHHEH MOBEPXHOCTH KaTajau3aropa.

4) XuMH4ecKasl peakius Ha IOBEPXHOCTHU KaTalln3aTopa.

5) mecopOuusi MPOAYKTOB PEAKIIUHU C TIOBEPXHOCTH KaTaIM3aTopa.

6) muddy3us TPOIYKTOB peaKIMK BHYTPH MOP KaTaln3aTopa K €ro BHEITHEH TTOBEPXHOCTH.

7) nuddy3us MpoayKTOB PEaKIMU OT HAPYKHOU MOBEPXHOCTH KaTaau3aTopa depe3 MorpaHud-
HBIH CJIOHM B AJIpO MOTOKA ra3a.

8. TeMriepaTypa 3a)KMIraHus KaTaIM3aTopa — 3TO

a) MUHUMaJIbHasl TeMIIepaTypa pearupymoluiei cMecu, Ipu KOTOPOH Mpoliece MPOTeKaeT ¢ 10CTa-
TOYHOM CKOPOCTBIO;

0) Temmeparypa, BbIII€ KOTOPOI KaTaJu3aTop TEPsieT CBOM OCHOBHbBIE CBOMCTBA: aKTUBHOCTH U
M30MpPaTETHLHOCTE;

B) YMEHbIIIEHUE aKTUBHOCTU KaTajlu3aTopa MoJ AeMCTBUEM MpUMeceH, COJIEpKaIUXCs B UCXO-
HOM cMecH;

I') CIOCOOHOCTh YBEJIMYUBATh CKOPOCTh TOJILKO OJIHOM II€JIEBOM PEaKIMH U3 MHOTHX TE€PMOH-
HaAMHWYCCKHN BO3MOXHBIX peaKuHﬁ.

9. TepMOCTOMKOCTh KaTanu3aTopa — 3TO

a) MUHUMaJIbHas TEMIIepaTypa pearupymoluiei cMecu, pu KOTOPOH Mpoliece MPOTEKaeT ¢ J0CTa-
TOYHOM CKOPOCTBIO;

0) Temmeparypa, BbIII€ KOTOPOI KaTaJu3aTop TEPSiET CBOM OCHOBHbBIE CBOMCTBA: aKTUBHOCTH U
M30MPaTETHLHOCTH;

B) YMEHbIIIEHUE aKTUBHOCTU KaTajlu3aTopa MoJ AeHCTBUEM IpUMECEH, COIepKaLIUXCI B UCXO-
HOM cMecH;

') CIIOCOOHOCTh YBEJIMYUBATH CKOPOCTh TOJIBKO OJIHOM 11€JIEBOM peakuMHu U3 MHOTHX TE€PMOH-
HaAMHWYCCKHN BO3MOXHBIX peaKuHﬁ.

10. OTpaBnsieMOCTh KaTaau3aTopa — 3TO

a) MUHUMaJIbHasl TeMIIepaTypa pearupymoluiei cMecH, pu KOTOPOH Mpoliece MPOTeKaeT ¢ 10CTa-
TOYHOH CKOPOCTBIO;

0) Temmeparypa, BbIlI€ KOTOPOI KaTaln3aTop TEPsieT CBOU OCHOBHBIE CBOMCTBA: aKTUBHOCTbH U
M30MPaTETHLHOCTH;
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B) YMEHbIIICHUE aKTUBHOCTU KaTajlu3aTopa MoJ AeMCTBUEM IpPUMECEH, COIEP/KALUXCSI B UCXO-
HOM cMecH;

I') CHOCOOHOCTh YBEIIMYMBATH CKOPOCTh TOJBKO OAHOM IIEJIEBOM PEAKIIMU W3 MHOTHUX TEPMO/IH-
HAMHWYCCKHU BO3MOXKHBIX peaKuMﬁ.

I'eTeporenHsle peakuy B CUCTEME I'a3 — )KUJIKOCTh (XeMocopOLus)

1. OcHOBHbIE THUIIBI PEAKTOPOB [yl MPOBEACHUS T'ETEPOTEHHBIX PEAKIUl B CHUCTEME ra3-
KUJKOCTD:

a) KyOoBbI€, TpyOUaThie, KAMEPHBIE;

0) ToMeHHas 1e4Yb, U3BECTKOBAS 1eUb, OapabaHHBIN;

B) C HEMOJBM)XHBIM, C IICEBJIO0KMKEHHBIM, C IBMKYIIIUMCS CJIOEM KaTallu3aTopa;

I') IOBEPXHOCTHBIE, 0apOOTaKHBIE U PACTIBUIMBAIOIINE I'a305KUIKOCTHBIE.

2. PacrnoyioxuTe Mo MOpsAKY CTaiuy MPOTEKAHUSI MPOIECCa XeMOCOPOITUHI

1) nuddy3us razoobpazHoro pearenra u3 odbema razoBoi (assl (spa MOTOKA rasza) K
rpanuIle pazzaena a3 (maccooraaya).

2) muddy3us ra3000pa3HOTO peareHTa OT IPaHUIIBI pazzena ¢a3 B 30HY PEakuu U 00b-
€M JKUAKOCTH.

3) muddy3us aKTUBHOTO MOTJIOTUTENS (peareHT XKUAKOM (a3pl) U3 o0beMa KUJIKOCTH
(si1pa MOTOKA) B 30HY PEAKLIUU.

4) XuMHUYeCKasi peaKITusi.

5) muddy3ust TpOIYKTOB PEaKIMK U3 30HBI PEAKIINH B 00BEM KHUIKOCTH.

3. CkopocTh MaccornepeHoca u3 ra3a B JKUJIKOCTh — 3TO

a) KOJIMYECTBO ra3000pa3HOr0 peareHTa, KOTOpPoe MOTIIONMASTCS KUAKOCTHIO 33 EAMHHUILY BpeMe-
HU U Ha eIUHUIY MeX(pa3HOM MTOBEPXHOCTH;

0) KOJIMYECTBO TOTJIOIMIEHHOTO ra3000pa3HOro peareHTa, KOTOpOe BCTYMAeT B XUMHUYECKYIO pe-
aKIUIO B XKUAKOM (as3e 3a eAMHUILY BpEMEHU U Ha eMHUILY MeX(Pa3HOM MOBEPXHOCTH;

B) KOJIMYECTBO BEMIECTBA, KOTOPOE BCTYIAET B PEAKIIUIO WIH 00pa3yeTcsi B pe3ysbTaTe peaKiiu
3a €IMHUILY BPEMEHHU B €IMHUIIE 00bEMa;

T') KOJIMYECTBO BEIIECTBA, KOTOPOE BCTYIAET B PEAKIIMIO MIIM 00pa3yeTcsi B pe3yabTaTe PeaKiiu
3a €JUHUIY BPEMEHU B €IMHULIE MACChl KaTajau3aTropa.

4. CKOpOCTb XUMUYECKOTO NMPEBPALLEHUS — ITO

a) KOJIMYECTBO ra3000pa3HOr0 peareHTa, KOTOPOe MOTJIOIACTCS KUAKOCTHIO 32 €INHUILY BpeMe-
HU ¥ HA eIUHUITY MeX(a3HOU TOBEPXHOCTH;

0) KOJIMYECTBO TOTJIOIMIEHHOTO ra3000pa3HOro peareHTa, KOTOpOe BCTYMAeT B XUMHUYECKYIO pe-
aKIMIO B KUAKOW (ha3e 3a eNMHUILY BPEMEHH U Ha €ANHUIY MeK(Da3HOH MMOBEPXHOCTH;

B) KOJIMYECTBO BEIIECTBA, KOTOPOE BCTYIAET B PEAKIIUIO WM 00pa3yeTcsi B pe3ylbTaTe peaKkiiuu
3a eIMHUILy BPEMEHU B €IMHHIIE 00BEMa;

T') KOJIMYECTBO BEIIECTBA, KOTOPOE BCTYIMAET B PEAKIIMIO MIIM 00pa3yeTcsi B pe3yabTaTe PeaKiiu
3a eIMHUILY BPEMEHU B €IMHHIIC MAcChl KaTaan3aTopa.

5. OCHOBHBIMH KPUTEPHSIMH ITPOIIECCa XEMOCOPOIIHH SIBIISFOTCS

a) K03 PUIUEeHT yCKOopeHust abcopOInu, mapaMmeTpbl KHHETUYECKUd, TU(P Yy3MOHHBIA 1 00bEM-
HBIN;

0) Temmeparypa, JaBjeHUE, KOHIIEHTPAIMs BEIIECTB;

B) IIPOU3BOJAMTEIHLHOCTh, pa0OTa B ONTHMAILHOM PEKHUME, PACXOTHBIA W IKCEPreTHICCKHNA KO-
¢ dunueHT;

T') BBIXOJI IIPOIYKTA, SKCEPTeTUICCKUH KITJ], KHHETHYSCKUN TTapameTp.
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6. Koappurment yckopeHus: abcopOIuu mpeacTaBiseT co0oit

a) oTHolIeHue ko3 duireHTa MaccooTAauM B )KUIKOHN (a3ze MpHU HAJIMUUU XUMHUYECKON peaKIuu
K K03 UIUEHTY MaccOoOTAa4uu NpHu (GU3HUECKOU abcopOIuu;

0) COOTHOLIEHHE MAaKCUMaIbHBIX CKOPOCTEH XMMHUECKON peakuuu U aud@y3uu razoo6pa3Horo
peareHTa B )KHJIKOH (haze U NOrpaHUYHOM CJIOE;

B) COOTHOILIEHNE MAaKCUMaJIbHBIX cKopocTel muddy3un B )KuaKoi ¢paze akTUBHOTO MOTJIOTUTENS
1 TIOTJIOLIAEMOr0 Ira3000pa3HOro KOMIIOHEHTA;

') OTHOIIIEHHE 00IIEr0 00beMa KUIKOCTH K 00beMy OTPAHUYHOTO CIIOS.

7. Kunetnueckuii mapaMeTp MpeICTaBIsAeT cO00M

a) oTHolIeHue ko3(duireHTa MaccooTAauM B )KUIKOHN (a3ze MpHU HAJIMUUU XUMHUYECKON peaKkIuu
K K03 UIHEHTY MaccoOTAa4uu NpHu GU3HIECKOM abcopOIuu;

0) COOTHOLIEHHE MAaKCUMAIbHBIX CKOPOCTEH XMMHUYECKON peakuuu U auddy3un razoodpa3Horo
peareHTa B )KHJAKOH (haze U NOrpaHUYHOM CJIOE;

B) COOTHOILIEHNE MAaKCUMaJIbHBIX cKopocTel tuddy3un B )KuaKoil ¢paze akTUBHOTO MOTJIOTUTENS
1 TIOTJIOLIAeMOr0 Ira3000pa3HOro KOMIIOHEHTA;

') OTHOIIIEHHE 00IIET0 00BbeMa KUIKOCTH K 00bEMY OTPAHUYHOTO CIIOS.

8. Muddy3rnonHbBIN TapamMeTp NpenCcTaBIsIeT COO0H

a) oTHolIeHue ko3 duireHTa MaccooTAauM B )KUIKOHM (a3ze MpH HaJIMUUU XUMHUYECKON peaKkIuu
K K03 UIUEHTY MaccoOTaa4uu NpH GU3HIECKOM abcopOIuu;

0) COOTHOLIEHHE MAaKCUMaIbHBIX CKOPOCTEH XMMHUUYECKOHN peakuuu U nuddy3un razoodpa3Horo
peareHTa B )KHJKOH (haze U NOrPaHUYHOM CJIOE;

B) COOTHOILIEHNE MAaKCUMaJIbHBIX cKopocTel muddy3un B )KuaKoi paze akTUBHOTO MOTJIOTUTENS
1 TIOTJIOLIAEMOr0 Ta3000pa3HOro KOMIIOHEHTA;

') OTHOLIEHHE 00111ero 00beMa )KUIKOCTH K 00beMY MOTPaHUYHOIO CIIOS.

9. O6beMHBIN TapaMeTp MpeACTaBIsAET COO0H

a) oTHolIeHue Ko3(duireHTa MaccooTAauM B )KUIKOHM (a3ze MpHU HaJIMUUU XUMHUYECKON peaKkIuu
K K03 UIMEHTY MaccoOTAauu NIpH GU3HIECKOM abcopOIuu;

0) COOTHOLIEHHE MAaKCUMaJIbHBIX CKOPOCTEH XMMHUECKOM peakuuu u nuddy3un razood6pa3zHoro
peareHTa B )KHJIKOHU (haze U NOrpaHUYHOM CJIOE;

B) COOTHOILIEHNE MAaKCUMaJIbHBIX cKopocTel Muddy3un B )KuaKoil ¢paze akTUBHOTO MOTJIOTUTENS
1 TIOTJIOLIAeMOr0 Ia3000pa3HOro KOMIIOHEHTA;

') OTHOIIIEHHE 00IIEro 00beMa KUIKOCTH K 00beMy OTPAHUYHOTO CIIOS.

10. Ilo nTuMUTHPYIOIIEH CTaIUU CKOPOCTH MPOIIecca Pa3INda0T TPU 00JIaCTH MPOTEKAHUSI MPO-
1ecca XeMmocopouuu

a) BHEIIHEAUPPY3HOHHYIO, KHHETUYECKYIO U BHYTPUIAU(PDY3HOHHYIO;

0) BHEITHEKMHETUYECKYIO, KHHETUYECKYIO U BHYTPUKHHETHUECKYIO;

B) TOMOT€HHYIO0, KHHETUYECKYIO Y T€TE€POre€HHYIO;

r) 1uhy3noHHYIO, KHHETHYECKYIO U U Y3NOHHO-KHUHETUYECKYIO.

11.1.4. TunoBble 3aJaHUA AJIs1 KOHTPOJIbHOI PadoThl 00y4aKOLINXCHA 3204HOH (POPMBI

1. OMbuIEHHE ATHIALETaTa HIEJI0UbI0 B BOJHOM PacTBOPE MPOTEKAET 110 PEeaKIUU
CH;COOC,Hs + NaOH & CH;COONa + C,HsOH.

[Topsinok peakuuu BTopoil (epBbIil O Kaxa0My U3 pereHToB). KoHcTanTa ckopocTy npu
20°C paBza k = 0,092 m>/(kMou1b-c). OCTAIbHbIC JAHHBIC IPHBEICHE! B Ta0IL. [0 BAPHAHTAM

| Ne Ba- | PacTtBop mienoun \ PactBop stiyanerata | Komeumas | OGbeM |
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puanta| Pacxon, | Konuenrpaums, | Pacxon, | KoHueHnTpauus, | CTENneHb Ipe- | peaKTo-
M /g KMOJIB/M M /g KMOJIB/M BpallleHus, 10-| pa, M
JIA €IMHUIBI
1 3,0 0,040 3,0 0,040 0,80 -
2 2,0 0,041 2,5 0,030 0,85 -
3 2,5 0,030 2,6 0,027 0,70 -
4 2,3 0,035 2,4 0,031 0,73 -
5 1,0 0,032 1,0 0,020 0,68 -
6 0,8 0,045 2,0 0,015 0,60 -
7 3,1 0,038 4,0 0,025 - 1,8
8 2,1 0,042 1,8 0,041 - 2,0
9 1,5 0,037 1,7 0,026 - 1,5
10 2,6 0,033 2,8 0,027 - 1,0
OmpenenuTh: a) NMpU JAaHHOW CTENEHHW TMPEBpAIICHUST 00bEM peaKkTopa HEMPEPHIBHOTO

)ICI)'ICTBHSI naCaJIbHOTO NMEPEMECIINBAHUS, UACAJIBHOTI'O BBITCCHCHUSA U KaCKa/la U3 TPEX paBHBIX
PEaKTOPOB HJICATHLHOTO TMEPEMENINBAHUs;, 0) PHU W3BECTHOM 00BbEME PeaKkTopa JTOCTUTAEMYIO
CTCIICHb IPEBpAIICHUA B PCAKTOPAX HACAIBHOIO0 NCPEMCUHIMBAHUA U UACAJIBHOI'O BBITCCHC-

HMH.

2. Hutpo3sHsle ra3spl, ojlydaeéMble OKHCIEHHEM aMMUakKa, rocie oxuaxiaeHus 10 20°C nomxk-
Hbl OBITh OKHCJIEHBI, MPEXAEC YeM MoJaThb UX B aOCOPOLMOHHYIO KOJOHHY JUISl MOJTY4EHHUS
a30THOM KHCIO0Thl. OKHUCIIEHHE OKUCH a30Ta KUCIOPOAOM BO3/lyXa IPOTEKAET 110 pPeaKI1H

HIJIN

CKOpOCTb peakuu BBIPAKAETCS ypaBHEHUEM
2
ra=kC Cp,

4 2
rie k= 1,4-10" m®/(xmomns” -c).
OcranbHble TaHHBIC PUBEICHBI B TA0J. IO BapHaHTaM
Onpenenutb 00BEM PEAKTOPa, €CIIU a3 ABMKETCS B PEKUME HI€aTbHOTO BHITECHEHUS.

2NO + O; — 2NO,
24+ B — 2R

No Ba- Cocras rasa Pacxon aBnenue, Cremnenp
puaHTa N, + | T4 (H.y.), ITa MIpeBpALLEHUS
NO NO; O, H,0 M /9

1 9,0 1,0 8 82 10000 1-10° 0,70

2 9,0 1,0 6 84 9000 1-10° 0,80

3 9.5 0,5 7 83 8000 1-10° 0,85

4 10,0 1,0 6 83 7000 1-10° 0,75

5 8,5 0,5 5 86 5000 1-10° 0,73

6 7,8 1,2 7 84 4000 8:10° 0,81

7 8,8 1,2 8 82 11000 8-10° 0,88

8 9,3 0,7 9 81 14000 8:10° 0,67

9 9,7 1,3 10 79 12000 8-10° 0,90

10 8,9 1,1 9 81 11000 8-10° 0,83

3. OnHOM M3 cTaguil MOJy4eHUs KalpoJsiakTama sBIISETCS BO3JEHCTBUE OJeyMa Ha OKCHM
LUKJIOT€KCaHOHa (TeperpymnnupoBka bekmana):
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Kunerndeckoe YPaBHCHUC PCAKIIMU UMECT BHU

OUKJIOI'€KCaHOHA

CHZ_CHZ

/ \
H,C C=N-OH
\ /

CHZ_CHZ

S0,-H,S0,

~ 5% "H,

FHZ_CHZ_CO

CH,-CH,-NH

r = k, [okcumM]

YcranosineHno, yto npu 42°C KOHCTaHTa CKOPOCTH MPU MOJIIPHOM COOT-HOILIEHUU OKCHUM

4 -l
LUKJIOreKcaHoHa : oyieyM = 0,77 U sHeprus akTUBALUU peak-Uuu paBHbL: k; = 52-107 ¢ u E =
82-10° IIx/kmoub. TemnoBoit abdexT peaknuu AH = -24,2:10" JI/KMOJIb, IUIOTHOCTH OKCHMA

970 kr/m’, mIoTHOCTH oeyma 1940 kr/m’.

Texunuueckue ycnoBus mpoiecca cleAyouue: MOJIIPHOE COOTHOILIEHNE OKCUM IIMKJIOreKca-
HOHa: oneyM = 0,77, cTenenp nMpeBpalieHus: OKCuMa Iukiorekcanona 99,99%. Padora ycranos-
ki B rof 8000 4. OcTasibHble TaHHBIE (IPOU3BOAUTEIBLHOCTD YCTAHOBKU, TEMIIEpATypy MpoLec-
ca, BBIXO/JI KallpojlakTaMa 1 TeEMIIEpaTypy OXJIaXAarollel Bobl) B3ATh U3 Ta0JI. IO BapHaHTaM.

Onpenenutb 00bEM peakTopa UACATBLHOTO NMEPEMEIINBAHNS U IOBEPXHOCTh TEIUIONEpeIaun
XOJIOIMIBHUKOB, BMOHTUPOBAHHBIX B peakTop. KoadduuueHnt rennonepeaayn npuHsITh paBHIM

116 Br/(m*K).

No [TpomsBoaurtenpHOCTs | TemmepaTypa Brixon ka- TemnepaTypa oxyiax-
Bapu- 10 KarpoJiakTamy, B pPEaKTOpE, MpoJIaKTama, Jaronier Boapl, °C
aHTa T/To] °C % BXO/I BBIXO/I

1 10 000 92 90,0 20 30
2 9 000 93 90,5 22 31
3 8 000 94 91,0 24 32
4 7 000 95 91,5 26 33
5 6 000 96 92,0 28 34
6 5000 97 92,5 30 35
7 4 000 98 93,0 28 36
8 3 000 99 93,5 26 37
9 2 000 100 94,0 24 36
10 1 000 99 94,5 22 34
11 11 000 98 95,0 20 31
12 12 000 97 95,5 18 30
13 13 000 96 96,0 20 29
14 14 000 95 94,5 22 33
15 15 000 94 94,0 24 34
16 16 000 93 93,5 26 35
17 17 000 92 93,0 28 36
18 18 000 93 91,5 30 37
19 19 000 94 92,0 28 38
20 20 000 95 92,5 26 35

11.1.5. TunoBsble 3agaHus I CAMOCTOATEIbHOM PadoThl 00yYaKOIIUXCH 0YHOH (popMBI

1. B TpyOuaTtoM peakTope HAeaTbHOTO BHITECHEHHUS B Ta30BOU (aze MpOBOIUTCS MUPOIU3 1,2-
JTUXJIOP3TaHAa:

HIJIN

CH,Cl - CH,Cl — CH,=CHCl + HCl

A — R+S.
Kunetnyeckoe ypaBHEHHUE PEAKIIUH HMEET BH/T
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ra=kCy.

TemneparypHas 3aBUCHMOCTh KOHCTAHTBI CKOPOCTH PEAKIIMH BBIPAKACTCS YpaBHEHUEM
lgk=10,81 — 10280/T.
VYcranoBka paboraer 8000 u B rogy. Beixoa BUHMIXIIOpHAA OT UCXOTHOTO CHIPbS 95%.
OcranbpHbIC TaHHBIC B3STh B TA0JI. TI0 BapHaHTaM.
Ompenenutb 00BEM peaKTopa.

No Ba- Hﬁgifgllfgg;ﬁgcn Temmneparypa, | [aBnenue, | CreneHb mpeBpaleHus,
puaHTa Y ITa %
T/TOJI
1 10000 520 20-10° 70
2 8000 515 18:10° 65
3 6000 510 16:10° 60
4 5000 505 14-10° 55
5 4000 500 12:10° 50
6 3000 495 10-10° 45
7 2000 490 11-10° 47
8 1000 485 13-10° 49
9 800 480 15:10° 51
10 600 475 17-10° 53
11 500 470 19-10° 57
12 15000 525 18:10° 59

2. Paznoxenne runpomnepexucu kymona (I'TIK) kucnoToit siBasieTcst oAHON U3 CTaguil nepe-

paboTKK KymoJia B ()€HOJI ¥ TPOTEKAET MO PEaKIINH

CH,

CH,

H,S0, B

CH,

Kunernueckoe ypaBHEHHE pEaKINU:
r, =k, [FHK][H2804]
KoHcranTa ckopocTy, B 3aBUCHMOCTH OT TEMIIEPATYpbl, BBIPAKAETCS YPaBHEHUEM
lgk =16,5—4450/T .
TemnoBoit sddext peaxumn AH = -22,2-10" JIx/kMOIb, yaeTbHas TEIIIOEMKOCTh PEAKIIHOH-
HOM CMECH C), = 2,310° Ix/(xrK), mmotsocts 1000 Kr/n’.
Peakmuto mpoBosT B aanabaruueckoM pexxume. Temmeparypa Ha Bxojie B peaktop 40°C, Ha
Beixosie 60°C. Crenenb mpeBpamieHus: TUAponepekucu kymosa 99,99%. OcranbHble TaHHBIE
(IpON3BOAUTENBHOCTD, KOHIIEHTPALIUIO KUCIOTHI U BBIXOJ) B3SITh B Ta0J1. [10 BApUAHTaM.
Paccuntarh HOMyCTHUMYIO0 KOHIIEHTPALMIO KyMOJa Ha BXOJE B pEakTop U 00bEM peakTopa
UJI€AJIbHOTO BBITECHEHUSI.

CH,

Ne [Ipon3BOIUTENBHOCTH MO Konuenrtpanus xu- Brixon o ge-
BapuaHTa dbenomy, T/TOA cinoThl, % (Macc.) Houy, %

1 10 000 0,02 95

2 15 000 0,03 95

3 20 000 0,04 94

4 25000 0,05 94

5 30 000 0,06 93

6 35 000 0,07 93
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7 40 000 0,08 92
8 45 000 0,09 92
9 50 000 0,10 91
10 60 000 0,09 91
11 70 000 0,08 94

11.2. TunoBbie KOHTPOJIbHbIE 3aJaHUSl WIH HMHbIE MaTepPUaJIbl, HEOOXOAUMBbIE ISl
OLIEHKHU 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA B X0/€ ATTECTALUM 110 TUCUHUILIIMHE

®dopma npoBesieHUsl aTTeCTalluy 110 TUCUUIUIMHE — 3a4€T C OL[CHKOM: Mo pe3ysibTaTaM Ha-
KOIUTEIBHOTO PEUTUHIa UM B (JOpME YCTHOTO 3ayeTa ¢ OLEHKOM JUIsl 00ydarolmxcsi OYHON U
3a04HOU (POPMBI.

IlepeyeHb BONPOCOB K 3a4eTy ¢ oueHKoi mo gucuuninue b1.b.13 «O0mas xumudyeckast
TexHoJiorus» (OIIK-7, MOIIK-7.3, UOIIK-7.4):

1. B xakux cragusax XTIl yqacTByr0T XuMuieckue peakiuu?

2. UTo Takoe XUMHUUYECKHI mporecc?

3. Kakue 3Haete TexHonorudeckue kpurepuu 3dpdexrusHoctu XTI1?

4. KakoBsl Iipesiesibl U3BMEHEHUs CTENEeHH MTPEBPAILEHUs], BbIX0/1a, CEIEKTUBHOCTH?

5. B 4eMm pasnnuus MexIy JEHCTBUTEIBHOW U PAaBHOBECHOW CTEIIEHSMM MPEBPAILECHUS PEarcH-
Ta?

6. C xaKoil 11eJIbI0 NMPU IPOBEJCHUH XUMUYECKHX MTPOLIECCOB OJIMH U3 PEareHTOB OepyT B U30BIT-
K€ 10 OTHOILLIEHUIO K CTEXMOMETPUH PEAKIIH?

7. B ueM paznuuue MEXIy MOJHOM (MHTErpajbHOM) U MIHOBeHHOU (nuddepeHnuanbHol) ce-
JIEKTUBHOCTSIMU?

8. UTto Ha3bIBaeTCs MPOU3BOAUTEILHOCTHIO, MOIIIHOCTBIO, HHTEHCUBHOCTBIO?

9. Kak onpenenuts HarpaBiIEeHHOCTh XUMUYECKOUN peaKiuu?

10. YTo xapakTepu3yeT XMMUYECKOE paBHOBecHE?

11. B yem 3akirodaercs pa3inyue MEXy MUKPOKMHETUKON U MaKpOKUHETHUKOM?

12. OT KaKuX MUKpPOKHHETUYECKUX (DAKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKOM peakiuun?

13. Tlouemy 3 peKTUBHOCTH MOBBIILIEHUS TEMIEPATyphl, KaK CPEICTBA OTHOCUTEIILHOTO YBEJHU-
YEeHHsI CKOPOCTH PEAKIUH, BbIIIE IPU HU3KUX TEMIIEpaTypax, 4YeM MpH BbICOKUX?

14. KakoBbl pa3inyus B YCIOBUSIX MEPEMENIMBAHUS B MPOTOYHBIX PEAKTOPAaX CMELIEHUS U BbI-
TecHeHus?

15. Kakoii pesxum paboThl XUMUYECKOTO PEaKTOPa HAa3bIBAETCS CTALIMOHAPHBIM?

16. KakuM yclOBHSM JOKEH yIOBJIETBOPATH dJIEMEHTApHbIN 00beM, /111 KOTOPOrO COCTaBIIsI-
10TCs OalaHCOBBIE ypaBHEHUS?

17. KakuM 101KeH ObITh 3JIEMEHTapHBIN MPOMEXYTOK BPEMEHU IIPU COCTABJIEHUU OalaHCOBBIX
ypaBHEHUI?

18. [Touemy pu CTallMOHAPHOM PEXHUME padOThl XUMUYECKOTO PEaKTOpa B HEM HE MPOUCXOTUT
HAKOIUICHHSI BELIECTBA U TEIJIOTHI?

19. KakoBbl OCHOBHbIE MPUYHMHBI OTKJIOHEHUS OT MJICAIbHOCTU B PEAJIbHBIX PEaKTOpax cMellle-
HUS?

20. ITouemy npu coctaBiaeHuH O6anaHcoBbIX ypaBHeHu# uist PUC BMecTo anemMeHTapHOro o0be-
Ma MOET OBITh IIPUHSAT MOJIHBINA 00BeM peakTopa?

21. B uem 3akioyaercs pasiuyuue MEXIy JEeHCTBUTEIbHBIM U CPEIHUM BPEMEHEM NpeObIBaHUS
peareHToB B IPOTOYHOM peakTope?

22. JIns Kakoro THIa MPOTOYHBIX PEAKTOPOB JEHCTBUTENBLHOE U CpeJHEee BpeMs IpeObIBaHUs
COBIAJAIOT?

23. Ilpu KakuX ycIOBHUSAX MOKHO NMPHUOIM3UTHCS B peaIbHOM PEAKTOPE K MI€aTbHOMY BbITECHE-
HUIO?
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24. Copmynupyiite JOMYIIEHNUS MOJEIU H/1€aTbHOTO BHITECHEHHUSL.

25. ChopmynupyiiTe OCHOBHBIC IOMYIIEHUS MOJCIINA KacKaJa PEeakTOPOB HJICATHLHOTO CMEIIIe-
HUSL.

26. Ilpoananu3upyiite JOCTOMHCTBA U HEJOCTAaTKU OJHONapaMerpuyeckoi nud@y3noHHoi Mo-
JIeNIA 110 CPABHEHUIO C JIBYXITapaMeTPUUYECKOM.

27. Yrto Takoe npoaonbHas quddy3us?

28. Kakue nonymieHus JenaroT Ipy COCTaBICHUM MaTEMaTHYECKOT0 ONMCAHUS OJHOIapaMeTpH-
yeckoi 1 y3noHHOM MOIETN peaKTOpa BHITECHEHUS?

29. ChopmupyiiTe OCHOBHbBIE CBOMCTBA MHTErpaJIbHOM U MU depeHnanbHON QYyHKIIMY pacipe-
JieJIeHUs1 BpEMEHU NpeObIBaHUS PEAareHTOB B IPOTOYHOM PEAKTOPE.

30. Kakue kuHeTHYECKHE MOJEIU UCIOJb3YIOT ISl OUCAHUS FeTEePOTreHHbIX MPOIIECCOB B CHUC-
TEMax «ra3-TBEPA0E», «Ia3-KUIKOCTb»?

31. Kak yBenuuuTh K03 (HUIUEHT MacCOOTAaYl Ha CTaAUU BHYTpeHHEN MU y31un U NOBEPXHO-
CTHOM XMMHYECKOU peaKiuu?

32. Kakue cyiecTByOT METOIbI ONIpEeAeICHUS JIUMUTHPYIOLIEeH cTaguu?

33. Kakas BenuurHa Ha3bIBaeTCs KO3(PPUIHEHTOM YCKOpPEeHUs a0copOIu?

34. Kakue BemiecTBa Ha3bIBAIOTCS KaTATHU3aTOPAMHU?

35. Kakue HexenaTenbHble MOCIEeICTBUS MOXKET BbI3BaTh MPOTEKaHHE KaTAIUTUYECKON peakuuu
BO BHemHeupdy3nonHou odnactu?

36. Uto Takoe ko3hGUIIMEHT UCTI0JIb30BAHUS TOBEPXHOCTH KaTanuzaTopa’?

37. ChopmynupyiiTe OCHOBHBIE MMOJIOKEHUS KHHETHYECKOH Moienu JIeHrMiopa- X uHiensByaa?
38. [loueMy Kaxxyiasicsi SHEprus aKTUBALMU KaTaJUTHUYECKON peakluy HUKEe UCTUHOW SHEpruu
aKTUBAIUU?

39. Uto Takoe BTOPUYHbBIE MaTEpUAIbHBIE U SHEPTETUUECKHUE PECYPCHI?

40. 151 KaKuX 1eJIeH UCIIOJIb3YIOTCS B XMMUYECKON TEXHOJIOTUU BOJAA U BO3IYX?

41. 1o xakuM IpUHLUIIAM KJIacCU(PUIMPYIOT PUPOIHBIE BOJBI U [0 KAKUM IOKAa3aTeNsIM OIIpe-
JIEJISIIOT KAYECTBO BOJbI?

HpI/IMeprlﬁ TECT AJIsI HTOTOBOI'0 TECTUPOBAHHUA:

Tema 1.1. Beenenue. Kpurepuu >p(GeKTUBHOCTH XMMHMKO-TEXHOJOIMYECKUX IPOLIECCOB
(OIIK-7, UOIIK-7.3, UOIIK-7.4)
CkopoCTh TOMOT€HHOW pPeaKIK 3TO
a) KOJIMYECTBO BEILECTBA, KOTOPOE BCTYNAET B PEAKIIMIO UM 00pa3yeTcs B pe3yabTaTe peakliuu
3a eIMHUIY BpEMEHH B €IMHUIIE IOBEPXHOCTH KOHTAKTa (a3;

0) KOJMYECTBO BEIIECTBA, KOTOPOE BCTYMAET B PEaKLUIO UM oOpa3yercs B pe3ylibTaTe peak-
UH 3a CAUHUIY BPEMCHU B CIMHHUIIC MAaCChI KaTajln3aTopa,

B) KOJIMYECTBO BEIIECTBA, KOTOPOE BCTYMAET B PEAKIIMIO MM 00pa3yercs B pe3ysbTaTe peak-
1MUY 32 SAUHHILY BPEMEHH B €IMHHMIIC TUIOIIA/IN;

') KOJIMYECTBO BEIIECTBA, KOTOPOE BCTYIAET B PEAKIINIO UM 00pa3yeTcsl B pe3ysIbTaTe peaKiuu
3a €IMHUILY BPEMEHHU B €IMHUIIC 00BheMa.

Tewma 2.1. TepMoauHAMUUECKUN aHANIMU3 MPU Pa3padOTKe XMMHUKO-TEXHOJIOTUYECKUX MPO-
neccoB (OIIK-7, UOIIK-7.3, UOIIK-7.4)
Pacxonnbie k03¢ uLHEHTHI 3TO
a) olnpezeseHHbIE 3HAaUE€HUs IEPEMEHHBIX, BIUSIOMIMX HAa CKOPOCTh MPOIIecca, BHIXO/ IPOIYKTa,
€ro Ka4yecTBO U T.1.;
0) pacxopbl ChIpbsi, BCHOMOTATEIbHBIX MAaT€PUAJIOB, SHEPTUU U T. 1. OTHECEHHbIE K €IMHUIIE TO-
Jy4aeMoro MpOayKTa;
B) BOJSIHOM 1ap, ropsiuasi BOAA, TOTMIOYHBIE Ta3bl, HCIIOIb3yEMbIE JIJIsl HarpeBaHUs;
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F) AKTUBHOCTD, OKUCIIACMOCTh, TEMIICPATypa 3a’KUTr'aHud, TepMOCTOI\/’IKOCTB, IMOBEPXHOCTb U T.H.

Tewma 3.1. Kuneruka xumudeckux npespaiienuii (OIIK-7, TOIIK-7.3, NOIIK-7.4)
1. ITo TennmoBomy 3 dexTy pasnngaroT
a) IPOCTHIC U CIIOKHBIC PEAKIINH;
0) PK30TEpPMHUUECKHE U IHIOTEPMUYECKUE PEAKLIUH;
B) CTaTUYECKUE U JMHAMUYECKHE TIPOIICCCHI;
r) razo¢asHble U KUAKO(Pa3HbIE TPOLECCHI.

Tema 4.1. ['ereporeHHble HEKATATUTUUECKHUE MPOIECCHI B CHCTEME «Ta3-TBEPJOE BEIIECT-
Bo» (OIIK-7, MOIIK-7.3, UOIIK-7.4)
2. CKOpOCTb T'€TEepOTeHHOM peaKivy 3TO
a) KOJIMYECTBO BEIECTBA, KOTOPOE BCTYIMAET B PEAKIIHIO HITH 00pa3yeTcsi B pe3yabTaTe peakiuu
3a €IMHUIY BpEMEHU B €IUHUIIE IOBEPXHOCTH KOHTAKTa (a3;
0) KOJMYECTBO BEIIECTBA, KOTOPOE BCTYMAET B PEaKLUIO UM oOpa3yercs B pe3ylibTaTe peak-
UK B €IUHHUIIC MACChI KaTajin3aTopa,
B) KOJIMYECTBO BEUIECTBA, KOTOPOE BCTYIAET B PEAKIMIO WM 0Opa3yercsi B pe3yibTaTe peax-
LIUH B €UHHUIIE 00BEMA;
I') KOJIMYECTBO BEIECTBA, KOTOPOE BCTYIAET B PEAKIIHIO MM 00pa3yeTcs B pe3yIbTaTe peaKkiuu
3a €IMHUILY BPEMEHHU B €IMHUIIE 00BheMa.

Tema 5.1. I'eteporennsie mporecchl B cuUCTeMe «ra3-)kuakocthy» (OIIK-7, MOIIK-7.3,
HOIIK-7.4)
OCHOBHBIMU KPUTEPUAMHU IIPOLIECCa XEMOCOPOLIUU SBIISIOTCS
a) MPOU3BOIUTENBHOCTh, paboTa B ONTUMAJIBLHOM PEXUME, PACXOAHBIH U IKCEPreTUYECKUMN KO-
¢ dunueHT;
0) Temmeparypa, JaBjeHUE, KOHIIEHTPAIMs BEIIECTB;
B) K03(pPUIMEHT ycKOpeHHsl abcopOLuy, mapaMeTpbl KUHETUYECKUH, MU y3nOHHBIA U 00BEM-
HBIN;
I') BBIXOJ] IIPOAYKTA, SKCEPIeTUYECKUH KITJl, KHHETUUYECKUN ITapaMmeTp.

Tewma 6.1. I'ereporenno-karanutudeckue mporeccsl (OI1K-7, MOIIK-7.3, UOIIK-7.4)
OTpaBisieMOCTh KaTalnu3aTopa — 3To
a) MUHUMaJIbHas TEMIIepaTypa pearupymoluei cMecu, pu KOTOPOH Mpoliece MPOTeKaeT ¢ 10CTa-
TOYHOM CKOPOCTBIO;
0) TemIiieparypa, BbIII€ KOTOPOI KaTalu3aTop TEpsieT CBOU OCHOBHBIE CBOMCTBA: aKTUBHOCTbH U
M30MpPaTETHLHOCTH;
B) YMEHBIIIEHUE aKTUBHOCTU KaTajlu3aTopa MoJ AeHCTBUEM IpUMECEH, COIepPKALUXCSI B UCXO-
HOM cMecH;
I') CIOCOOHOCTh YBEJIMYUBATH CKOPOCTh TOJILKO OJIHOM I€JIEBOM PEaKUMH U3 MHOTHX TE€PMOH-
HaAMHW4YC€CKHU BO3MOXXHBIX peakunﬁ.

Tema 7.1. Xumuueckue peakropsl (OITK-7, UOIIK-7.3, NOIIK-7.4)
B peakTope HenmpepbIBHOTO JEMCTBUS U1€aIbHOTO BEITECHEHUS
a) COCTaB PEAKIIMOHHON CMECH CKauKoOOPa3HO M3MEHSETCs Ha BXOJE B KaXKIbl pEaKTop, OCTa-
BasICh JlaJiee HEM3MEHHBIM I10 JIJIMHE B KaXKJI0M PEaKTOPE;
0) cocTaB PeaKkLMOHHOM CMECH M3MEHSAETCS CO BPEMEHEM, HO B JIF00OH MOMEHT OJMHAKOB BO
BCEX TOUKAX PEAKLIMOHHOTIO 00beMa;
B) COCTaB PEAKIMOHHON CMECH U CKOPOCTh PEAKIIMU U3MEHSIFOTCS 110 JJIUHE;
I') Ha4aJIbHbII COCTaB UCXOJHOW CMECH Ha BXOJIE B PEAKTOP CKAYKOOOPAa3HO Ma/aeT 10 KOHEYHOU
BEJIMYMHBI.
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Tewma 8.1. UnxeHepHoe o¢opMiIeHHE XUMHMKO-TEXHOJIOTMUECKUX mpoueccoB (OIIK-7,
HOIIK-7.3, UOIIK-7.4)

I'paduueckoe n300paxkeHre TEXHOJOTHYECKOTO IpoLecca B BUJIE CBSA3aHHBIX MEX]1y cO00i 3Je-

MEHTOB, Ha3bIBAETCS

a) TEXHOJIOTHYECKOH IETBIO

0) TEXHOJIOTUYECKUM TTOTOKOM;

B) TEXHOJIOTMUECKUM OIIEpaTOpPOM;

I') TEXHOJIOTUYECKON CXEMOH.

Peraament MPOBEACHUA TEKYHIECI0O KOHTPOJIA B (bopMe KOMIIBIOTEPHOI'0 TECTUPOBAaHUS.

Kon-Bo 3aganuii B 6anke Bo- Kon-Bo 3aganuii, npeabsB- Bpemst Ha TecTupo-
MpPOCOB JIIeMBIX 00yJarmeMycsi BaHNeE, MUH.
120 16 20

[TonHbIil HoHT OIEHOYHBIX CPEACTB ISl TPOBEICHUS IPOMEKYTOUYHON arTecTanuu B Gop-
M€ KOMITBIOTEPHOTO TECTUPOBAHMS pa3MeENIeH B OaHKE BOMIPOCOB JAaHHOTO Kypca TUCIUTIIINHEI.
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