IIpunoxenne 2

MUHHCTEPCTBO HAYKHM U BBICILIEI'O OBPA30BAHUS POCCUIMCKOM ®EJEPALINU

(enepasbHOE rocy1apcTBeHHOE ABTOHOMHOE
oOpa3oBaTe/ibHOE yUpexIAeHne BbICIIEero 00pa3oBaHus
«HauunoHaJbHbIN Hccaea0BaTeNIbCKU HUKEeropoacKkuil rocy1apcTBeHHbI YHUBEPCUTET
uM. H.U. Jlo6aueBcKkoro»

XuMu4deckuit (hakyabTeT

YTBEPXIEHO
pewenreM yueroro copera HHI'Y
npoTokoa Ne 6 ot 31 mas 2023 r.

Pabouas nporpaMMa qUCHMILINHBI

XuMHuuecKas TEXHOJIOT U

YpoBeHb BbICIIEro 00pa3oBaHUs
bakanaBpuar

HampapiieHue moaroToBKu / CienuaaibHOCTh
04.03.01 - Xumus

HanpasnenHocTs 00pa3oBaTeNbHON IPOTrpaMMBI
X¥MHS 1 MaTepUaioBEICHUE

dopma 00yueHus
OYHasl, OYHO-3a0YHas

r. Huwxunii Hosropop

2023 rojx Hayajia HOATOTOBKU



1. Mecto nucuuminnbl B crpykrype OITIOII

Hucuummaa 51.0.03.06 Xumuueckasi TEXHOJIOTHS OTHOCUTCS K 00s13aTeIbHOM yacT 00pa30oBaTeIbHON
IIPOrPaMMBIL.

2. Ilnanupyembie pe3yabTaTbl O0y4YeHHUS 1O JAUCIHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEMbIMH
pe3yJbTaTaMU OCBOEHHUSI 00pa30BaTeIbHOI MNpPorpaMmbl (KOMIETEHUUSIMH W HMHAUKATOPAMH
JOCTHKEHUS] KOMIIETeH L)

DopmupyemMbie Ilnanupyemble pe3yabTaTbl 00y4yeHusi no gucunuinie | HauMeHoBaHue OLIEHOYHOI0 CpeICTBA
KOMIIeTCHIIUH (Moay/il0), B  COOTBETCTBMM C  HHIMKATOPOM
(xom, comep>kaHUE | MOCTHIKEHHS] KOMIETEHIUH
KOMIIETEHIHH) HNuaukarop nocruskenusi | PesyabraTsl 00ydeHus dast Tekywero | Jdas
KOMIIETEHM U 10 JUCHUIIMHE KOHTPOJISA NPOMEKYTOYHOMI
(xon, CoZIepIKaHue ycneBaeMocTH arrecranuu
HMHJMKATOPa)
OIIK-1: Cnocoben OIIK-1.1: Cucmemamuzupyem |OIIK-1.1: Omuem no
ananusupoeams u u ananusupyem pezyiomamul  |3Hame meopemuueckie 0CHOBbL 1abopamopHvim Drczamen:
UHMEPRPEMUPOBAMb |y ypyeckux IKCHEPUMEHMOE, | CMAHOADMHBIX XUMUYECKUX pabomam K
e3)1bmanbl . . . OHMPONbHBIE
p Habr00eHuUll, usmepenull, a onepayuil.
XUMUYECKUX 60npOChL
makaice pe3yibmanivl Yuems obpabameisams u
9KCHEPUMEHINO8,

HabmoOeHull U

paC‘témOB‘ ceoticme eewecme u

AHAIU3UPOBANtb pe3yibmamaol

uzvepenuii Mamepuanos. XUMUHECKUX IKCNEPUMEHMOS.
OIIK-1.2: [Ipeonacaem Braoemv nasvixamu
uHmMepnpemayuo oghopmnenus pesyromanmos

Pe3yIbMamos coOCMEeHHbIX
IKCNEPUMEHNO8 U PACHEMHO-
meopemuueckux pabom ¢
UCNONbL306AHUEM
meopemuyecKux 0CHO8
MPAOUYUOHHBIX U HOBbIX
Pazoenos Xumuu.

OIIK-1.3: ©opmynupyem
3aKTI04eHUs. U 8bI6OObL NO
PE3VIbMAMam aHaiu3a
JIUMEPAMypHbIX OAHHBIX,
CcOOCMBEHHbBIX
IKCNEPUMEHMANLHBIX U
PACUEMHO-meopemuieckux
Pabom Xumuyeckoul

HanpaejleHHocmu.

XUMUHECKUX IKCNEPUMEHMOE,

Hab0OeHUll, UsMEPEHULL.

OIIK-1.2:

3name meopemuueckue ocHogbl
MPAOUYUOHHBIX U HOBBIX
Pazoenos xumuu.

Ymemsv 00vacnume pezyiomamuol
€cO6CMBEHHbIX IKCREPUMEHIO8 U
pacuémno-meopemuyeckux
pabom no npeonazaemvim
MEMOOUKAM.

Bnaoemwv 6a306viMu HagbIKAMU
unmepnpemayuu pe3yibmamos
IKCNEPUMEHMATLHBIX U
pacuémmno-meopemuueckux
pabom xumuyeckoll

HanpaejleHHoCcmu.

OIlK-1.3:

3nams meopemuueckue ocHogbl
MUNOBbIX NPOYECcos
XUMUYECKOU NPOMBIULIEHHOCHIU.
Ymemo popmynuposamo
66180061 NO Pe3YIbMAMAM

aHanu3a IUmepamypHbix OaHHbIX

u cobcmeenHvix pabom




XUMUYECKOU HANPAGIEHHOCMU.
Braoemv nasvikamu 0606wenus
pe3yIbmamos aHau3a
JUMepamypHolX OAHHbLIX U
cobcmeeHHbIX pabom

XUMUYECKOU HANpAaeileHHoCmu.

OIIK-2: Cnocoben OIIK-2.1: Pabomaem c OIIK-2.1: Honyck x
npoeooums ¢ XUMUYECKUMU eujecmeamu ¢ | 3Hamb xumuieckue ceolicmea 1abopamopHou Drzamer:
coomo0enueM HopM | coGodenuem HOPM MEXHUKU | 6U4ecs 1 MAMEPUANO8 U pabome KonmpOJ;beze
MEXHUKU bezonacnocmu. npasuna be3onacnozo eonpace:
6e3onaCHocjn " OIIK-2.4: [Iposooum obpawjenus ¢ HuUMU.
Xumuyeckuil } N
sKcnepumenm, UCCILe008ANUS CBOUCME Ymems nposooums xumuueckuii
GKTIOUAS CUHMES, 6eulecms u Mamepuaios ¢ IKCNEPUMEHN HA COBPEMEHHOM
ananus, usyuenue UCNONIB308AHUEM CEPUTIHOZO 0bopyoosanuu ¢ coonooeHuem
cmpyKmypol u Hay4Ho020 060py008aHUsl. HOPM MexHUKU 6e30nacHoCmu.
ce0licme seuyecms u Braoemv nasvikamu nposedenus
Mamepuanos, XUMUYECKO20 IKCNEePUMEHMA C
uccneoosanue
cobnodenuem HOpM MeXHUKU
npoyeccos ¢ ux
bezonacrhocmu.
yuacmuem
OIIK-2.4:
3name ocHogHble npuHYUNb
pabomol KOHMPOILHO-
uzMepumenbHbix npubopos,
UCHONb3YeMbIX 68 XUMUYECKOU
NPOMbBIUTIEHHOCTU.
Ymemw npoeooums uzmepenus
Nno CMAaHOAPMHBIM U HOBbIM
MEmoouKam, UCNonb3068AMb
npOSPAMMHbBLE RPOOYKMbL 015
KOHMPOJIAL IKCHePUMEeHma u
06pabomiu e2o pe3yibmamos.
Bnaoemw nasvixamu usmepenus
napamempos uzyuaemozo
npoyecca Ha co8PEMeHHOM
o0bopyoosanu.
OIIK-3: Cnocoben OIIK-3.1: [lpumensem OIlK-3.1: Ayoumopnas
npumensimo meopemuyeckue u 3nams ocnognule KOHmMpObHAsl paboma Drczamen:
paciemno- noayaMnupuyeckue Mooeu 3aKOHOMEPHOCTU TNUNLOBBIX Badau
meopemuiecKkue

Memoobl 0
U3yueHust CeoLCms
seujecms u
npoyeccos ¢ ux
yuacmuem c
UCNONb308AHUEM
coBpeMeHHOU
BLIYUCTUMENbHOU

MexXHuKku

npu pewtenuuy 3a0a

XUMUYECKOU HaAnpaejileHHoCcmu.

OIIK-3.2: Hcnonwvsyem
CMaHOapmHoe nPocpamMmHoe
obecneuenue npu peuleHuy
3004y XUMUYECKOll

HanpaejieHHocmu.

npoyeccos XumMuieckou
MexHON02UU.

Ymemv npumensameo
meopemuuecxkue u
noayamnupuiecKue Mooenu npu
peutenuu 3a0ay XumuKo-
MexHOI02U4ecKoll
HanpaeneHHocmu.

Bnaoemv nasvixamu pewenus

3a0aY XUMUKO-MEXHON02UYECKOT




HANpAaeileHHoCmu.

OIlK-3.2:

3Hamv ocHoéHoe cmanoapmuoe
npoepammHoe obecneuenue u
cneyuanbHvle 0a3bl OAHHbIX ,
Heobx00uMble OISl peuleHus
3A0a4 XUMUKO-MEXHONI02UYECKOLL
HAnpasieHHoCmu.

Ymems npumensamo
CMAaHOapmuoe nPoSPAMMHOE
obecneuenue u cneyuaibHule
0aszbl OaHHBIX, He0OX00UMbLe OISl
pelienust 3a0ay XuMuKo-
MexXHON02U4eCcKoll
HanpaeileHHoCmu.

Braoemv nasvikamu
UCNONIB308AHUsL CMAHOAPMHOO0
npocpamMmHo2o obecneuenue u
CneyuanrbHulx 6a3 OAHHLIX,
He0OX00UMbIX 0151 peuleHus
30044 XUMUKO-MEXHOJLO2UYECKOU

HanpaejleHHoCcmu.

OIIK-4: Cnocoben
nianuposamo
pabomul Xumuyeckoul
HanpaeieHHocmu,
obpabamuieams u
UHMEPNPEMUposams
nonyuenHvie
pe3yrbmamoi ¢
UCNONb308aHUEM
meopemuiecKux
SHaHUU U
NPaAKMuYecKux
HABLIKOG PeulLeHUs.
MAMeMamu4eckux u
Gusuueckux 3a0ay

OIIK-4.1: Ucnonvsyem
bazosvle 3HaHUs 6 obracmu
Mamemamuku u Qu3UKu npu

naanuposanuy pabom

XUMUYECKOU HanpaejleHHocmu.

OIIK-4.2: Obpabamvieaem
O0aHHble C UCNONb30BAHUEM
cmanoapmuplx cnocobos
annpoKCUMAayuy YUCIEHHbIX
Xapaxkmepucmux.

OIIK-4.3: Hnmepnpemupyem
PE3YIbMAMbl XUMUYECKUX
Habr00eHUll ¢
UCNONB308aHUEM PUULECKUX

3aKOHO8 U NPedCmasieHUll.

OIIK-4.1:

3name meopemuueckue ocHosbl
mamemamuxu, (Qu3uKu,
Heop2anuyecKkou, OpeaHuyecKkoll
u Qusuuecko xumuu,
HeobxoouMble npu
naanuposanuy pabom
XUMUYECKOU HANPABTIEHHOCMU.
Ymemo npumensimo 3nanus 6
obnacmu gusuKu, Mamemamuxy
U XUMUYU 151 ONUCAHUSL SIGNEHULL
XUMUKO-MEXHOIOZUYECKOTL
HAanpaeiLeHHoCmu.

Braoemv nasvixamu
NIAAHUPOBAHUSL PAOOMbL XUMUKO-
MEXHONIO2UYECKOTL

HanpaejleHHoCcmu.

OIIK-4.2:

3namuv cnocobwl annpoxkcumayuu
YUCTIEHHbIX XAPAKMEPUCTIUK
MUNOBBIX NPOYECCO8
XUMUYECKOU MEXHON02UU.
Ymems npumensmo cnocobwi
ANNPOKCUMAYUY YUCTEHHBIX
Xapakmepucmuxk munoebix
npoyecco8 Xumuieckoul
MexXHONO2UU.

Bnaoemv nasvixamu

Konnoxeuym

Oxzamen:
Koumponvnuie

80NpOCHL




UCNONb306AHUS MEOPEMUUECKUX
SHAHULL U NPAKMUYECKUX
HaswIK08 npu obpabomie

pe3yIbmamos.

OIIK-4.3:

3unamo pusuueckue 3axonvl u
npeoocmaeisis HeooxXo0uMble
07131 uHmMepnpemayuu
pe3ynbmamoe xumuieckux
HabMOOeHUil.

Ymems npumensmo gpuzuueckue
3AKOHbL U NPEOCMABIeHUs,
Heobxoo0umble Ot
unmepnpemayuy pe3yibmamos
XUMUYECKUX HAOII0O0EHULL.
Braoemv nasvikamu
uHmepnpemayuu pe3ynomamos
XUMUYECKUX HAOII00eHUll ¢
UCNONb308aHUEM PUIULECKUX

3aKOHO8 U NPedCmAasiIeHUll.

OIIK-6: Cnocoben
npeocmasnsams
pe3yibmamsl ceoell
pabomvl 8 ycmHOU U
nucbMeHHolU (opme 8
coomeemcmeuu ¢
HopMamu u
npasunamu,
NPUHAMbIMU 8
npogheccuonanbHom
coobugecmee

OIIK-6.1: [Ilpeocmasnsem
pe3ynvmamel pabomul 6 ude
omuéma no cmaHoapmHoul
@opme Ha pycckom A3vIKe.
OIIK-6.4: 'omosum
npezenmayuio no meme
pabomvl u npedcmasgisem eé
HA PYCCKOM U AHENULICKOM

A3bIKAX.

OIIK-6.1:

3namv cmanoapmuuie
mpebosarnus, npedvasisiemvle K
pesynomamam 1a60pamopHvix
pabom 6 sude omuéma.
Ymemo ananusuposamo
pe3ynbmamul 1a60pamopHbIx
pabom c yenvlo blAGIEHUS
603MOMNCHBIX OULUOOK.
Braoemw nagvikamu
KOpPEKmHO20 NPeoCmasienus.
Dpe3yIbmamos n1abopamopHuIx

pabom 6 gude omuéma.

OIlK-6.4:

3uamo cmanoapmmuvie
mpebosanus NPeOvAGICHHbLE K
npeseHmayuu XumMuko-
MEexXHONOSUYEeCKOT
HAnpaeiLeHHoCmu.

Ymems npedocmasname ycmuwiil
00KIA0 8 COOMBEMCMEUU C
HOpMaMU U npaguiami,
NPUHAMBIMU 6
npogheccuonarbHoM
coobuecmeae.

Braoemv nasvixamu
npeocmasienus npe3eHmayuu
XUMUKO-MEXHOIOSUYECKOTL

HanpaejieHHocmu.

Hoknao-npesenmayus
Omuem no
1abopamopHvim

pabomam

Oxzamen:
Koumponvnuie

80NpOCyHL




3. CTpyKkTypa M coJepkaHue TUCUUIIMHBI
3.1 TpynoeMKOCTb JUCHUIJIMHBI

ouHasi O4YHO-3204HAS

Oo0mast Tpy10eMKOCTb, 3.€. 11 11

YacoB no yueGHOMY ILUIAHY 396 396

B TOM YHCIIe

ayJINTOPHBIE 3aHATHs (KOHTAKTHasI padoTa):

- 3aHATHS JEKIHOHHOT0 THIIA 64 64

- 3aHATHS CEMHHAPCKOT0 THINA (MpaKTHYeCcKHe 3aHsITHsI / 1abopaTopHbl{ 192 96

padoThI)

- KCP 4 4

caMoCTOsITeJIbHasI padoTa 64 160

IIpomeskyTOoUuHas aTTECTALUS 72 72
IK3aMeH IK3aMeH

3.2. CouepxaHue QUCHUILINHBL

(cmpyxmypupoeanHnoe no memam (pazoeiam) ¢ yKazanuem omee0eHH020 Ha HUX KOIULecmed
aKademuyecKux 4acoe u euovl Y4eOHbIX 3aHAmulL)

HaumeHoBaHUe 1 KpaTKoe colepiKaHue pa3ernoB U TeM
JICLUIUTHHBI

Bcero (uachr)

B TOM YHCIIC

KonrakTHas pabora (pabota BO B3aMMOJICHCTBUN
Mpero/aBaTesieM), Yachl U3 HUX

3aHaTus

CamocrosiTensHas
CEeMHHAPCKOTo pabora
3auarusa THIIA o6yuaromerocs,
JIEKIIMOHHOTO | (TIPaKTHYECKHE Bcero qaCHl
THTIA 3aHATHs/TabopaT
OpHbIE PabOThI),
4achl
o 5 o |5 0 s 9 5o 3
ORI T N S SR R S A ¢
o o 0 o o 0 o 0 o 0
Tema 1. O6mre BOIPOCHl XHMUIECKON TEXHOJIOTHHI 33 60 8 8 10 12 18 20 15 40
Tema 2. TeopeTHdeckrue OCHOBBI XUMHYECKOH TEXHOJIOTHU 187 | 160 44 44 118 56 162 | 100 25 60
Tema 3. CTPYKTypa U TEXHOIOTHIECCKUAEC CXEMBI XHMHYECKIX
HIPOMBOACTS 100 | 100 12 12 64 28 76 40 24 60
ATtrecTanus 72 72
KCP 4 4 4 4
Vroro 396 | 396 64 | 64 | 192 | 96 | 260 | 164 64 160




4. YueOHO-MeTOANYECKOE 00ecIieYeHHe CAMOCTOSITEIbHOI PadoThl 00y4aromuxcs

Jlist obecriedeHust caMOCTOATEIHHON PadOThl 00YUAIOIINXCS UCTOIB3YIOTCS:

- OTKpbITHIN oHyaliH-Kypc MOOC "IIpoMbIlUIEHHBIE XUMUKO-TEXHOJIOTHYECKUE MPOLIECCHI"

(https://mooc.unn.ru/course/view.php?id=68).

Nubie yuebHO-MeToanveckue marepuansl: Kimammun F0.I1., Kopeitiera A.K. U3mepenne
TEeMIIepaTypbl B XUMUYECKON TPOMBIIIUICHHOCTH. MeTonnueckas paspadotka. - H. Hosropoa: HHI'Y,
2004. - 32 c.

2. Kunammun FO.I1., [lenokoB N.A. TeninooOMeHHBIE MPOIECCH B XUMHUYECKOW TEXHOJIOTHH.
Y4eOHo-merToauueckoe nmocobdue. - Huxnauit HoBropon: Hukeropoackuii rocyausepcuret, 2016. - 24 c.
3. Cubupkun A.A. Pa3nenenne cMeceil 1eTy4nx BEeIecTB NEPUOINIECKON peKTU(UKAITUCH.
Y4eOHo-meroauueckoe nocodue. - Huxnauit Horopoa: HHI'Y, 2020. - 38 ¢

4. [TersxoB B.U., Kopertuea A.K. XUMUYECKUE PEAKTOPBI: Yuebno-meroauueckoe
nocobue. - Hwxauit Hosropoa: Hmwkeropoackuii rocynusepcurert, 2013. - 75 c.

5. Tenerun C.B., Maiiopos I1.A. [Ipupoanbie 1 npoMbluieHHbIE BOABL. [[poMbliieHHAst

BOJIONIOATOTOBKA. YueOHO-MeTon4eckoe nmocodbue. Huwxuuit HoBropon: Huxeropoackuit
rocyHusepcurer, 2023. - 26 c.

6. PACYETBI XUMUKO-TEXHOJIOTMYECKUX ITPOLECCOB. Yacts 1. Xumuueckue
peakTopsl, paboTaromue B nzotepmudeckom pesxkume. Cocrasurenu: [letskoB B.U., Kopeitiiera A K.,
Acabuna E.A. YuebHOo-MeToquueckoe nocodue i npaktukyma: Hmwkuuit Hosropos, 2008. - 33 c.
7. Kopsitiiea A.K. TEITJIOBBIE PEXKUMbI XUMHWYECKNX PEAKTOPOB: Yue6Ho-
Meroandeckoe nocoowue. - Huwxuuiit HoBropoa: Huxeropoackuit rocynuBepcuret, 2015. - 48 c.

5. @oHI OLEHOYHBIX CPEICTB Il TeKYIIero KOHTPOJISI YCNEeBAeMOCTH M IPOME:KYTOUYHOMH
aTTeCTAIIMH MO THCHHUILIHHE (MOIYJIIO)

5.1 TunoBble 3a1aHNs1, HeOOXOAMMBIE /ISl OLIEHKH Pe3yJIbTATOB 00y4eHusl IPH NPOBeIeHUH
TeKYIIEero KOHTPOJISl yCIeBAeMOCTH ¢ YKa3aHHeM KPUTepUeB MX OLlEHUBAHUS:

5.1.1 Tunosble 3agaHus (OLeHOYHOE cpeAcTBO - OTYeT 1o JadopaTOpHLIM padoTam) I OLEHKH
copmupoBannocTu komnerenuuu OIK-1

1. IIpousBeaute pacueT KO PHUIMEHTA TEIIONEpeaadH IByXTPyO4aToro BOA0-BOASTHOTO TEIUIOOOMEHHUKA THIIA
"rpyba B TpyOa".

2. Ilpoananmmsupyiite, Kak MeHsAETCS KOA(PQUIMEHT TETTIOOTAAYH TOPSUETO TEITUIOHOCHUTENS TP U3MEHEHUH PeXXUMa
JBIDKCHUS BOJIBI B TEINIOOOMEHHMKE NPH BEINOITHEHNH Bamu naboparopHoit paboTs! "U3ydeHne TepMu4ecKkoro
COIIPOTHUBIICHHS ABYXTPYyOUaToro teruroooMeHHuKa". COOTBETCTBYET JIM 3TO TEOPETUIECKUM IPEICTABICHIUSIM?

3. Kak MO>XHO OOBSICHUTB, YTO NIPH U3MEPEHUH TEMIIEPATyPhl BOABI B TEPMOCTATE TEPMOMETPaMH Pa3HOTO THUIIA
MIOJIYYal0TCS Pa3HbIe 3HAUEHUS?

4. Kak onpeienuTh JUMUTHPYIOLIYIO CTaIMI0 [E€TEPOTreHHOr0 Mpoliecca 00KUra Kordeana Ipy BeINOIHEHHH Bamu
naboparopHoii padoTel "O0KUr TBepbIX MaTtepraioB"? ChopMyaupyiiTe BEIBOIBI [0 IPOJEIaHHON paboTe.

5.1.2 TunoBsblie 3agaHus (OLEHOYHOE cpeAcTBO - OTYeT 1o 1a00opaTOpHBIM padoTam) I OLCHKH
copmupoBannocTu komnerennuu OIK-6

1. BbinonHUTE pacyeT CTeneHu BbIropaHUA cepbl B XO4e BbINOJIHEHUA na6opaTopH017| pa6OTbI

«O6XKUr TBEPAbIX MAaTEPUANOBY.

2. CocraBbTe TaOIUILY, BKIFOYAIOIIYIO SKCIIEPHUMEHTAIBHBIE U PACYCTHEIC TAHHBIE, ITOJTyYEHHBIC TIPH
BBITIOJTHEHUH J1a00PaTOPHBIX paboT

3. PaccumTanTe BbiXog NPOAYKTa B XOA€e BbINOAHEHMA nabopaTopHoi paboTbl «PeakTop
naeanbHOro cmelleHus nepuoanyeckoro aenctaus (PUC-M)».



8.
9.

KaK paccumTaTb TEMOBYIO HarpysKy Ten006MeHHMNKa? Kakne BeNMYMHbI A5 3TOMO HYXKHO
onpeaennTb 3KCNepMMeHTaNbHO? (NabopaTopHas paboTa «M3yueHne TepMmmnyeckoro
CONPOTMB/EHMA ABYXTPYbYaTOro Ten1006MeHHUKa»)

. CoopmynumpyiTe OCHOBHbIE 3Tanbl pacyeTa KoadpduUMeHTa Tena00TAauYM (C UICNONb30BaHMEM

KpUTepUasbHbIX YpaBHEHUN). (nabopaTopHas paboTta «M3yyeHrne TepMUYECKOro
CONpPOTUB/IEHMA ABYXTPYOUYATOro TENN006MEHHUKAY)

B yem 3akntoyvaeTca GuUsmMYeckmii cMbica KoapduumeHTa Tennonepesaym n Kak oH
paccunTbiBaeTcA? (nabopatopHan paboTa «M3yyeHne TepMMUYECKOro CONPOTUBAEHUA
ABYXTpYybYaTOro Ten1006MeHHUKa»)

KaK onpeaenvtb ruapoamMHaMUYecknii pexxnm ABUKeHUA TennoHocuteneii? Npueeante
npumep pacyeta. (nabopatopHan paboTta «M3yyeHMe TEPMUYECKOTO CONPOTUBIEHUS
ABYXTpPYybYaTOro Ten1006MeHHUKa»)

Y70 TaKoe YCTOMYMBOCTb TEXHOIOTMYECKOTO pexmMma’?

MpoaHanM3npymnTe yCTOMYMBOCTb PeXMMma Ha npumepe aanabaTtnyeckoro PUC-H.

10.CoopmynnpyiTe KayecTBEHHbIE peKOMEeHAaL MM MO NOBbIWEHNIO YCTOMYMBOCTHU

TEXHO/10TMYEeCKOoro pexnma.

Kpurtepun ouennBanus (oueHo4YHoe cpeacTBo - OT4eT M0 J1a00paTOPHBIM padoTam)

Ounenka Kpurtepun ouennBanus

OTueT oMmHKEH YIOBIETBOPSTH BCEM TPEOOBAHUSM, MPEIBABIIEMBIM K 0POPMIICHHIO
otueta. CoJepKaHuE OTYETa COOTBETCTBYET HA3BaHMIO JIAOOPATOPHON padOTHI.

3a4TCHO P€3y.HBTaTLI SKCIICPUMCHTA OTPAKCHBI B OTYCTC, COOTBECTCTBYIOT JaAHHBIM B IMOAIIMCAHHOM

HEC

POTOKOJIE, 00pabOTaHbI, C/IETaHbl COOTBETCTBYIOIINE BBIBOIBI

ConeprxaHye 0TYETa HE COOTBETCTBYET TeMe Ja00paTOPHOIM pabOTHI, MPEIbSIBISIEMbIC
TpeOoBaHUS K 0POPMIICHHUIO TaOOPaTOPHOH pabOThI HE COOMIOCHBI. Pe3ynbTaTer

3a4TCHO OKCICPUMCHTA HC OTPAKCHBI B OTUCTC, 0o He COOTBCTCTBYIOT IIPOTOKOJIY, HC

00paboTaHbl, BEIBOJIBI IO paboTe HE caenanbl. nu oTueT He mpe1ocTaBiieH.

5.1.3 Tunossble 3a1aHus (OLeHOYHOE cpeAcTBO - /lonyck k J1abopaTopHoii padoTe) 1Jis1 OLEHKHU
copmupoBannocTu kommnerenuuu OIK-2

1.

OnuwmnTe NPUHLMN AEUCTBMA U YCTPOMCTBO CAeAYHOWMX BUA0B TEPMOMETPOB: KNUAKOCTHbIE
TePMOMETPbI paclimpeHmns; aedpopmaLnmoHHble TEPMOMETPbI; MaHOMETPUYECKue
TepMOMETPbI (ra30Bble, })KUAKOCTHbIE, NAPOBbIE); TEPMOMETPbI CONMPOTUBAEHUS;
TEPMOPE3NCTOPbI; TEPMOS/IEKTPUYECKUIM TEPMOMETP; PaanaLMOHHbIN MUPOMETP.

Kaknmum TepmomeTpammn MOXKHO U3MePUTb ceaytowme temnepatypsbl: -200°C, -100°C, -50°C,
0°C, 50°C, 100°C, 200°C, 800°C, 1000°C, 1500°C, 2000°C?

3. KaK uamepsneTca TemnepaTtypa B KOJIOHHE CUHTE3a aMmMMaKa?

I'IepeqmchTe TEXHON0OrnM4yeckme noacmncrembl B npon3soacrsee A30THOM KUCNOTHI.

5. Kakum 06pasom ocyLiecTBAsfeTCA ynpaBaeHWe NPOLLECCOM NPU HapyLLUEHUAX

TEXHONOTNYEeCKOoro pemmma?

Kpurtepun ouennBanus (oumeHouHoe cpeactBo - lonyck Kk 1abopaTopHoii padore)



Ounenka Kpurepun oueHuBanus

JlonmycTUMBIN ypOBEHb 3HAHUU BBIIIE MUHUMAIBHOTO. [IpoaeMOHCTpUPOBaHBI OCHOBHBIE
ymenus. [Ipu pereHnn THIOBBIX 3aaHUi MOTYT OBITh HerpyObie omnoku. Mmeercs
HAOOp HABBIKOB BbIIlIE MUHUMAJIBHOT'O JJIs1 PELLIEHUS CTAaHJAPTHBIX 33]a4 ¢ HEKOTOPBIMU
HEJI0YETaMHU

3a4TCHO

YpoBeHb 3HAHUN HI)KE MUHUMAIBHBIX TpeOoBanuil. imenu mecto rpyobie omuoku. [Ipu
HE pELICHNH CTaHJAPTHBIX 3a]a4 HE MPOJEMOHCTPHPOBAHBI OCHOBHBIC YMEHUS U Oa30BbIe
3aYT€HO HaBbIKU. VM HEBO3MOKHOCTD OLICHUTH HATMYME 3HAHUH, yMEHUI U HABBIKOB BCIICACTBUE
0TKa3a 00ydaroIerocs oT OTBETa.

5.1.4 TunoBbie 3a1aHus (OLEHOYHOE CPEICTBO - AYyAUTOPHASI KOHTPOJIbHAsI padoTa) 1J151 OleHKH
chopmupoBannoctu komnerenunu OIK-3

KontponbsHas pabora 3



1. M3orepmuueckas peakuus tuna 4 + B — 2R + S mporekaer B nepuoandeckom PUC mipu

HavyanbHbIX KOHLEeHTpauusax CA,0 = CB,0 = 1,2KM0J‘IB/M3. 3a 240 c gocTuraercs CTeneHb
npespauieHus 1o BemectBy A 20%. [lopsinok peakiuu BTopoid. Onpenennre KOHCTaHTy

CKOpPOCTH

2. Kunkodaznyto peakiuio A4 + B < 2R npoBoxar B mporounom PHC. Koncranra

CKOpOCTH IpsIMOH peakiuu  Kop = 2.3 1072

M3/KMOJIB-CCK, KOHCTaHTa CKOpOCTU oOpaTHOU peakuuu Koop = 0.42 1072 M3/kMOIB-CEK.
PaccuuTaiite 00beM peakTopa, HeoOXOAUMBI 11t monydeHus XxB= 0,3. McxoaHble BeniecTa

nogaroTcs pasaenbHo. CkopocTs nojaun Bemectsa A pasaa 0.008 M3/ce1<, HayaJbHas

KoHUeHTpauus A B noroke 0.12 Kkmonb/MS, Ckopocts nozaun B 0.006 M3/ceK, HavajibHas

koHueHTpauus B B motoke 0.15 KMOITB/MS. [IpoayKT B HICXOJTHOM pacTBOpPE OTCYTCTBYET.
[InoTHOCTH CMeCH NMOCTOSTHHA.

3. Kak npoBecTu aHanu3 yCTOMUMBOCTH TEIJIOBOTO PEKUMA B aIMadaTUUYECKOM peaKkTopa
UJICATbHOTO CMEIICHUS HEMPEPBIBHOTO ACHCTBUA?

Kputepun onennBanus (OeHOYHOE CPECTBO - AyJUTOPHAsI KOHTPOJIbHAs1 padoTa)

Onenka

IMPEBOCXOAHO

OTIIMYHO

OYeHb XOpOLIO

XOPpOIIO

YAOBJICTBOPHUTCIBHO

HCYHOOBJICTBOPUTCIIbBH
0

Kpurepun onenuBanus

YpoBeHb 3HaHUI B 00beMe, MPEBBIMIAIOIIEM IPOrpaMMy MOATOTOBKH.
[TponemMoHCcTpUpOBaHBI BCE OCHOBHBIE YMEHHsI. PellieHbl Bce OCHOBHBIE
3a7a4yd. BEITOIHEHEI BCe 3a1aHus, B IIOJHOM 00beMe 0e3 HETOUETOB.
[TporeMoHCTpUPOBAaH TBOPUYECKUM MOAXO] K PEIICHUIO HECTAaHAAPTHBIX
3a1ad4.

ypOBeHB 3HaHWUH B O6’beMe, COOTBCTCTBYIOIIICM ITPOTpaMME ITOATOTOBKH, oe3
OIINOOK. HpOHeMOHCTpI/IpOBaHH BCC OCHOBHBIC YMCHU:, PCILICHBI BCC
OCHOBHBIC 3a1a4U C OTACIIbHBIMH HECYHICCTBCHHBIM HEAOUCTAMU,
BBIINIOJIHCHEI BCC 3aJJaHUA B IIOJTHOM o0BeEME. HpOI[eMOHCTpI/IpOBaHBI HaBBbIKHU
IIpu pCIICHNH HCCTAHAAPTHBIX 3a1a4 0e3 oIInO0K U HEOO04YCTOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrPaMME MOATOTOBKH.
JlomyIeHO HECKOJIBKO HECYIIIECTBEHHBIX OHOOK. [TpoeMOHCTpUpOBaHbI
BCE OCHOBHBIC yMEHUs. PellleHbI Bce OCHOBHBIC 3aJ1a4i. BBIOTHEHBI BCE
3aJlaHusl, B TIOJJTHOM 00bEMe, HO HEKOTOPBIC C HEJIOYETaMHU.
[TporeMoHCTpUPOBaHbI 0a30BbIC HABBIKK MTPH PEIICHUH CTAHIAPTHBIX 33124
0e3 OIIMOOK U HEJOUYETOB.

YPOBCHB 3HaHUH B 061>eMe, COOTBCTCTBYIOIICM ITPOTpaMME IMTOATOTOBKH.
I[OHYH_IGHO HCCKOJBKO HCFPY6LIX OIINOOK. HpOI[eMOHCTpI/IpOBaHBI BCC
OCHOBHBIC YMCHUS. PenieHbl Bce OCHOBHBIE 3aJa4UH C HCFPY6LIMH
omnOKaMu. BEITTOTHEHEI BCe 3aaHus, B IIOJTHOM O6’LCM€, HO HCKOTOPHIC C
HCOO0YCTaMU. HpOI[eMOHCTpI/IpOBaHBI 0a30BbIC HABBIKU IIpU pCHICHUHA
CTAaHAAPTHBIX 3a/la4 ¢ HCKOTOPBIMU HEAOUCTAMMU.

MuHHUMAaNBHO TOMYCTUMBINA YPOBEHB 3HAHHUH. J[OMyIIeHO MHOTO HErpyObIX
omn6ok. [IpoeMOHCTpHpPOBaHbI OCHOBHBIE YMEHUS. PellieHbl TUIIOBbIE
3aJauu ¢ HerpyObIMuU oMOKaMu. BBITIOIHEHBI Bee 3a/1aHus], HO HE B TIOJIHOM
o0beme. MimeeTcst MUHUMAaTbHBIA HA0Op HABBIKOB JUISI PELLICHUS
CTaHJAPTHBIX 33Ja4 C HEKOTOPBIMU HEI0YETAMHU

YpoBeHb 3HAHUN HUYKE MUHUMAIIbHBIX TpeOoBaHuil. Vimenu mecto rpyObie
omnOku. [1pu periennu craHAapTHHIX 337124 HE MPOJIEMOHCTPUPOBAHBI
OCHOBHBIC YMEHHUS U 0a30BbIE HABBIKU.



Ouenka Kpurepun oueHuBanus

OTtcyTcTBUE 3HAHUN TEOPETUUYECKOT0 MaTtepraia. OTCyTCTBUE
MUHHUMAJIbHBIX YMEHUU. OTCYTCTBUE BIAJACHUS MaTEPHAIIOM.
HeB03MOKHOCTB OLIEHUTh HAIMYKME 3HAHUM, YMEHUW U HABBIKOB BCJIEACTBUE
OTKa3a 00y4aroIerocsi OT OTBETA.

I1JI0OXO

5.1.5 Tunosble 3agaHus (OLeHOYHOE cpeacTBO - KoTOKBUYM) 1J1s1 OLIEHKH C(POPMUPOBAHHOCTH
xkomunerennuu OIIK-4

[IporpamMma xoitokBuyma 1

1. Knaccncbnxaunﬂ OCHOBHBIX MTPOLECCOB U TUIIOBLIX allllapaToB, PCAJIM3YIONIUX 3TAIlbl COBPEMCHHBIX XUMHKO-
TCXHOJIOT'MYCCKUX MPOIECCOB.

2. Oo6mue npuniunel pacuera XTI u anmapartos.
3. Texnonornueckue kpurepuu 3pdexruHoctu XTII

4. Tlpobnema MacITaOHOro mepexojaa ot Ja00paTOPHOIO FIKCIEPUMEHTA K IPOMBIIIIICHHOMY IIPOU3BOJICTBY.
Teopust mogobus — anmapaTt MOJEITUPOBAHHUSL.

Teopemsl mogo0usI.
[IpeoOpazoBanue nuddepeHnnanbHBIX YpaBHEHH METOIOM TO100H.
IIpenmeT u 3a7a4M TEXHUUECKON THAPABIUKH.

Knaccudukanms ruapoMexaHuuecKuX IpOLECCOB.

© © N o

ypaBHeHI/Ie CINIOIIHOCTH ITIOTOKA.

10. [duddepeHunanbHbie ypaBHEHHS THAPOINHAMUAKN PEAbHON M WACATBHOM )KUIKOCTEH.
I'uppoannamudeckoe nogooue. O0OOIICHHOE KPUTEPHAIEHOE YPaBHEHUE THAPOIUHAMUKHY,

11. OOmas xapakTepHCTHKa TEIIOBBIX IPOLEeCCOB. THIIbI TepeHoca TeIIoThl. TeMnepaTypHoe noJie.
TemmepaTypHblid FpaIUECHT.

12. OcHoBHO#1 3aK0H TeruonpoBoaHocTH. KoahhuimeHT TeronpoBoHOCTH.

13. TIlepenaua Terna kousekuueil. AnddepennuanbHoe ypaBHEHHE KOHBEKTUBHOTO MIEpPEHOCa TEIIa.
TemnoBoe nogobue. O600LIIEHHOE ypaBHEHNE KOHBEKTHBHOTO TETJIO0OOMEHA.

14. Knaccudukarys u XxapakTepUCTHKA MPOIIECCOB MacCOOOMeEHa.

15.  MonekynsipHas nuddy3usi, KOHBEKTHBHBIH MaccoOOMeH, TypOyieHTHas auddys3us.
16. OO6oOIIeHHOE YpaBHEHUE KOHBEKTUBHOIO MaccOOOMeHa.

17. AmHanorus rnporeccoB MepeHoca Teria U Macchl.

18. OcHoBHbIE ypaBHEHHUS IPOLIECCOB MACCOIIEPEAAYH

Kpurepun onenuBanus (oneHo4Hoe cpeactso - KonnokBuym)

Ouenka Kpurepun onennBanus

IPEBOCXOIHO ypOBCHB 3HaHHUH B 06’BCM6, MPECBLIMIAOIIEM IPOTrpaMMy ITOATOTOBKH.
HpOIIeMOHCTpI/IpOBaHBI BCC OCHOBHBIC YMCHUS. Peniens! Bce OCHOBHBIE
3aJa4u. BEIIOIHEHEI BCe 3aJaHus, B IIOJTHOM o0BeMe 0e3 HEA0YCTOB.



Onenka

OTJIIMYHO

OYeHb XOPOLIO

XOPpOIIO

yIIOBJIETBOPUTEIILHO

HCYAOBJICTBOPUTCIIbH
0

I1JIOXO

Kpurepun oueHuBanus

IIponeMoHCTpUpPOBAaH TBOPUECKUN MMOJIXO] K PELIEHUIO HECTAHIAPTHBIX
3a7ad4.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIEM ITPOTrpaMMe MOATOTOBKH, 0e3
omn6OoK. [IpoaeMOHCTpHPOBaHbI BCE OCHOBHBIE YMEHHUS, PEIICHBI BCE
OCHOBHBIE 33/1a4U C OTJEJIbHBIMU HECYIIECTBEHHBIM HEJI0YETAMY,
BBITOJIHEHBI BCE 3aJIaHHsI B TOJTHOM o0beMe. [IpoieMoHCTpHpOBaHbl HABBIKU
IIPU PELICHNN HECTAHIAPTHBIX 3a/1a4 0e3 OIMOOK 1 HEJOUETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrPaMMe MOATOTOBKH.
JlomymieHo HeCKOJIbKO HECYIIECTBEHHBIX omHOoK. [TpogeMoHcTpupoBaHbl
BCE OCHOBHBIE yMeHMsI. PellieHbl Bce OCHOBHBIE 3a/1a4M. BbINoIHEHBI Bece
3aJjaHusl, B TIOJTHOM 00beMe, HO HEKOTOPbIE ¢ HEJOUETaAMHU.
[TporeMoHCTpUpOBaHbI 6a30BbIe HABBIKH MIPH PEILICHUH CTaHJAPTHBIX 33124
6e3 omOOK U HEJ0YETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOTPaMMe MOATOTOBKH.
JlomymieHo HeCKOJIbKO HerpyObix omuOok. [IpogeMoHCTprpOBaHbI Bce
OCHOBHbIE YMEHUS. PellieHbl Bce OCHOBHBIE 3a/1a4i C HErPyObIMU
omunOKaMu. BBITOTHEHEI BCE 3a/1aHUs, B TIOTHOM 00beMe, HO HEKOTOPBIC C
Hepoveramu. [IpogemMoHcTpupoBaHbl 6a30BbI€ HABBIKH IPU PELICHUH
CTaHJAapPTHBIX 33/1a4 C HEKOTOPBIMH HEJJOUETaAMH.

MuHHMaIBHO IOMYCTUMBIA YPOBEHb 3HaHUH. JIONYIIIEHO MHOTO HErpyOBIX
om6oK. [IpogeMOHCTpUpPOBaHBI OCHOBHBIE YMEHUS. PelieHbl THTIOBEIE
3a/1a4M ¢ HerpyObIMH omrOkamu. BelnosHeHb! Bce 3ajaHusl, HO HE B IIOJIHOM
o0wveme. MmeeTcss MUHMMAaIIbHBIN HA0Op HABBIKOB IS pELICHUS
CTaHJAPTHBIX 33J]a4 C HEKOTOPBIMH HEI0YETAMHU

YpoBeHb 3HAHNH HIYKE MUHUMAIIBHBIX TpeOoBaHui. MiMenu mecto rpyObie
omnOkwu. [Ipu perennu craHAapTHHIX 33124 HE TPOIEMOHCTPUPOBAHBI
OCHOBHbIE YMEHUS U 0a30BbI€ HABBIKU.

OTcyTCTBUE 3HAHUM TEOPETHUYECKOTO MaTepuana. OTCyTCTBUE
MUHHUMAJIbHBIX YMEHUU. OTCYTCTBUE BIAJACHUS MaTEPHAIIOM.
HeB03MOKHOCTB OLIEHUTh HAIMYKME 3HAHUN, YMEHUW U HABBIKOB BCJIEACTBUE
OTKa3a 00y4aroIierocsi OT OTBETA.

5.1.6 TunoBble 3a1aHnus (OLEHOYHOE CPEACTBO - JlokIaa-nIpe3eHTanus) A5l OLEHKH

copmupoBannoctTu komnerenuuu OIK-6

TeMbl 10K/JIAA0B-TIPe3eHTALUI
1. TIpon3BoACTBO MUHEPATIbHBIX YAOOPEHUI;
2. CuHTE3 METaHOIIa;
3. IIpou3BoICTBO BUCKO3HOTO/TIOIMAMHUAHOTO BOJIOKHA (TI0 BBIOODY);
4. TTpou3BOJACTBO MOJIUBUHUIXIIOPUIA/TOIUATUIIEHA (TIO BEIOODY).

Kpurtepun onennBanus (oeHoYHoe cpeacTBo - lokjiag-npe3eHranus)

Ounenka

Kpurepun onenuBanus

3auTeno AJOTYCTHMBIA YPOBCHb 3HAHU BBIIIE MUHUMAIBHOTO. [[p01eMOHCTPHPOBAHBI OCHOBHBIC
ymenust. [Ipu periennn TUNOBBIX 3aJaHUN MOTYT OBITh HerpyOblie ommOku. Mmeetcst
HaOOp HABBIKOB BbIIlIE MUHUMAJIBHOT'O JJIsl PELLIEHUsI CTAaHIaPTHBIX 3a/1a4 C HEKOTOPBIMU



Ounenka Kpurepun oueHuBanus
HEJ0UYeTaMU

YpoBeHb 3HAHNN HIYKE MUHUMAIIbHBIX TpeOoBaHuil. imenu mecto rpyObie omuoku. [Tpu
HE pELICHUH CTaHJAPTHBIX 3324 HE MPOJEeMOHCTPHUPOBAHBI OCHOBHBIC YMEHUS U Oa30BbIe
3a4T€HO HaBbIKU. MM HEBO3MOKHOCTD OLICHUTh HAIMYME 3HAHUM, YMEHUN U HAaBBIKOB BCIICJICTBHE
OTKa3a 00y4aromerocst OT OTBETA.

5.2. Onucanue WKAJ OLeHUBAHUS Pe3y/JIbTATOB 00y4YeHHUs 10 AUCUMIIJIMHE IPU POMEKYTOYHOM
arrecTaluu

HIkana ouennBanusi cC)OPMHUPOBAHHOCTH KOMIIETEHIUI

YpoBen
b
chopmu HEY/IOBJIETBOP | YAOBJIETBO oueHb
MJ10X0 X0pouIo OTJIHYHO MPeBOCX0HO
POBaHH HTEJBHO puTEIbHO X0po1o
ocTH
KOMIIET
eHLUi
(MHaAUK
aTopa
AOCTHIK He 3aYTeHO 3aYTEeHO
eHus
KOMIIET
eHIHiT)
YpoBeHb
OtcyrcTBHE VYpoBeHb P .
o . 3HaHUI B
3HaHUU MuHuManeH | 3HaHWM B oGBeMe VYpoBeHb
TEOPETUYECKOTO o obneme, ’ 3HaHUH B
VYpoBeHb COOTBETCTBY VYpoBeHb
MaTrepHana. . JOIMYCTHMBl | COOTBETCTBY o0beMme, .
3HAHUIT HIDKE . 0IIeM 3HaHUI B
HeBo3moxxHOCT i ypOBEHB OIIeM COOTBETCTB
MHHUMAJIbHBIX 9 porpaMme obOneme,
3HaHUSA | OLCHHTH IOJHOTY . 3HAHUI. nporpaMme yromem
. TpeOOBaHHH. HOATOTOBKH MIPEBBILIAIONIE
3HaHUI JomymieHo HOATOTOBKH porpamMme
HNwmenu mecto . Jomymeno M Iporpammy
BCJICJICTBUE MHOTO . HomymieHo TIOJITOTOBK
rpyOBIe OMUOKH HECKOJIBKO MIOJTOTOBKH.
OTKa3a HETpyObIX HECKOJIBKO u. Omubok
HECYIECTBE
oOyyaromierocst OT Q1117 (1) 3 HETpyOBIX HHLIX HET.
OTBETa ommnboK
ounboK
IIponemonc
TPUPOBAHEI
[Iponemonc PYp
[Iponemonc | Bce
IIponeMoHC | TpUpPOBaHEI
TPUPOBAaHBI | OCHOBHBIC
TPUPOBaHBI | Bce
BCE YMEHHUS. [IpoaemoncTp
OCHOBHBIE OCHOBHBIE
OtcyTcTBHE OCHOBHBIE Pewensr HpPOBaHbI BCE
[Mpu pemennn YMEHHUS. YMEHHSI.
MHHUMAJIBHBIX YMEHHSI. BCE OCHOBHBIE
N CTaHJapTHBIX Pemensr Pemens! Bce
YMEHUI. PereHsl Bce | OCHOBHBIC YMEHHSI.
3amaq He THUITOBBIE OCHOBHEBIE
HeBo3moxHOCTB OCHOBHBIE 3a7a4u C Permens! Bce
MIPOJIEMOHCTPHp | 3aadH C 3a1a4n ¢
OILICHNUTH HAINIHE 3a1a4n. OTZAENBHEIM | OCHOBHBIE
Ymenus . OBaHBI HEerpyObIMU | HerpyObIMH
YMeHH Bemonuens! | u 3a1aun.
OCHOBHBIC OIMOKaMH. | OUIHOKaMH.
BCJIC/ICTBHE BCE 33/IaHUSI | HECyIecTB | BrimomHeHsI
ymenus. menu | BeinosiHeHs! | BbinonHeHb!
OTKa3a B TIOJTHOM CHHBIMH BCE 33/1aHU, B
MeCTO rpy0Oble BCE BCE 3a/IaHUs
o0ydaromerocst ot o0bemMe, HO | HeJoYeTaM | MOJHOM
OIIHOKH 3aaHus, HO | B IIOJHOM
OTBETa HEKOTOpBIE u, o0beMe 6e3
HE B o0beMe, HO
c BBITIIOJTHEH HEJJ04ETOB
TIOJTHOM HEKOTOpBIE
HEao04YeTaMu bI BCC
oOBpeme c
3amaHus B
HeZoueTaMu
TIOJTHOM
o0beMe
OtcyTcTBHE [Ipu pemenun Hmeercs [Iponemonc | IIponemonc | Ilponemonc IMpoxenmorct
6a30m.1x CTaHAapTHBIX MHWHUMAJIBH TPUPOBAHBI TPUPOBAHBI TPpUPOBaHLI u pOBaH p
HaBBIKOB. 3amaq He bIii HAbOP 6a3oBble 6a3oBble HaBBIKH P .
Hasbixn TBOPYECKHUH
HeBo3MOXKHOCTB IIPOJIEMOHCTPUD | HABBIKOB HaBBIKU IIPU | HABBIKU IIPU | TIPH HOXO K
OLICHUTH HAJITNYHEC OBaHbI 0a30BbIE JJIs peICHNH pPEeICHUA PEUICHUU CLTCHIIO
HaBHIKOB HaBBIKH. ViMenmn | pemieHus CTaHJApPTHBl | CTAHTAPTHBI | HECTAaHIApPT P




BCIIEJICTBUC
oTKaza
oOyyJaromerocst ot
oTBeTa

MecTO IpyObIe CTaHIAPTHBI | X 3a/1a4 C X 3a7a4 0e3 HBIX 3a/1a4 HEeCTaHIapTHbI

OIIHOKHU X 3a/1a4 ¢ HEKOTOPBIM | OIIMOOK U 0e3 X 3a1a9
HEKOTOPBIM | U HEJI0YETOB OIIMOOK U
i HEJI0YEeTaMU HEJIOUYETOB
HEJI0YEeTAMH

HIkana oueHMBaHUS IPH MPOMEKYTOYHOM aTTECTALMHU

Onenka YpoBeHb NOAr0TOBKH
NPeBOCXOHO Bce koMIeTeHIuH (YacTy KOMIIETEHIMIT), Ha (JOPMHUPOBAHHE KOTOPBIX HallpaBJeHa JUCLUILUINHA,
c(opMHUPOBaHBI Ha YPOBHE HE HIDKE «IIPEBOCXOIHOY», IPOJIEMOHCTPUPOBAHEl 3HAHUS, YMEHHUS,
BIAJICHUSI 110 COOTBETCTBYIOIIMM KOMIIETEHIMSM Ha YPOBHE BBINIE MPEIyCMOTPEHHOTO
IporpaMmoit
OTJINYHO Bce xoMnerenuy (YacTi KOMITETeHINI), Ha popMHpOBaHIEe KOTOPHIX HAallpaBlIeHa UCIUILINHA,

copMHPOBaHbI HA YPOBHE HE HUKE OTIHIHON.

O4Y€Hb X0poulIo

Bce koMneTeHIuH (YacT KOMIIETEHIMI), Ha (JOPMHPOBAaHUE KOTOPBIX HAaIlpaBieHa IUCLUILIMHA,

3a4TeHO
copMHpOBaHBI HAa YPOBHE HE HU)KE «OUCHB XOPOIIO)
XopouIo Bce xoMnerenImy (YacTi KOMIIETeHINI), Ha popMHpOBaHHE KOTOPHIX HAllpaBlIeHa TUCIMILIINHA,
copMHPOBaHBI HA YPOBHE HE HIXKE «XOPOIIOY.
yIOBJETBOpUTEIL | Bce koMnereHMy (YacTy KOMITETeHINI), Ha popMHpOBaHHEe KOTOPHIX HAIllpaBJIeHa JUCIMILIIHA,
HO copMHpOBaHEl Ha YpPOBHE HE HI)KE «yIOBICTBOPUTENBHO», HPU STOM XOTS OBl OJxHA
KOMIETEeHIHs c(hOPMUPOBAHA HA YPOBHE «yJOBJICTBOPHTEIBHO»
HeynoBJjerBopute | X0Ts ObI OZJHA KOMIETSHIMS cQOPMUPOBAHA HAa YPOBHE «HEYIOBIETBOPUTEIHHOY.
JILHO
He 324TeHO
IJI0X0 XoTs OB 0JTHa KOMIIETEHIUS CHOPMHUPOBAHA HA YPOBHE IITIOXO

5.3 TunoBbie KOHTPOJIbHbIE 32/IaHUA WM HHbIE MAaTepPHAaJIbl, HEOOXOAMMbIE 1JI51 OLIEHKHU
pe3yabTaToB 00y4eHHs HA MPOMEKYTOUYHOI aTTeCTAllNU

5.3.1 TunoBble 3a/1aHUH, BLIHOCUMbIC HA IPOMEKYTOYHYIO aTTECTALIUIO:

OuenoyHoe cpeacTso - KoHTpo/ibHBIE BONPOCHI

IK3amen

Kpurepun onenuBanus (KoHTposbHble BONPOCHI - JK3aMeH)

Onenka

MMPEBOCXOJHO

OTJIINYHO

Kpurepun onenuBanus

ypOBCHB 3HaHUH B 06’BCMC, MPECBLIMIAOIIEM IPOTrpaMMy TOATOTOBKH.
HpOIICMOHCTpI/IpOBaHLI BCC OCHOBHBIC YMCHUA. Peniensl Bce OCHOBHBIE

3aJa4u. BEIIIOIHEHEI BCe 3aJaHus, B IIOJTHOM o0BeMe 0e3 HEA0YCTOB.

HpOIICMOHCTpI/IpOBaH TBOp‘-ICCKI/Iﬁ moAXOoJ K pCHICHUIO HECTAHAAPTHBIX
3aaad.

ypOBCHB 3HaHUH B 06’BCMC, COOTBCTCTBYIOIIICM ITPpOTpaMM€ IOATOTOBKH, 0e3
OIIMOOK. HpO,Z[CMOHCTpI/IpOBaHBI BCC OCHOBHBIC YMCHUS, PCILICHBI BCC
OCHOBHBIC 3a1a4U C OTACIIbHBIMH HECYHICCTBCHHBIM HEAOUCTAMU,
BBITIOJTHCHBI BCC 3aJJaHHA B IIOJTHOM o0BEME. HDOI[CMOHCTDI/IDOBEIHBI HaBBIKH1




Onenka

OYeHb XOpPOLIO

XOPOLIO

YIIOBJIETBOPUTEIILHO

HCYAOBJICTBOPUTCIIbH
0

I1JIOXO

Kpurepun oueHuBanus
IpY PELICHNU HECTaHIAaPTHBIX 3a/1a4 0e3 OIMOOK U HET0UETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrpaMMe MOATOTOBKH.
Jlomy1ieHo HeCKOJIbKO HECYIIECTBEHHBIX omHOoK. [TpogeMoHcTpupoBaHsl
BCE OCHOBHBIE YMEHMs. PellieHbl Bce OCHOBHBIE 3a/1a4i. BhINoJIHEHBI BCce
3aJjaHusl, B TIOJTHOM 00beMe, HO HEKOTOPbIE C HEJOUETaAMHU.
[TporeMoHCcTpHUpOBaHbI Oa30BbIe HABBIKH MTPH PEIICHUH CTAaHJAPTHBIX 33124
0e3 omnOOK U HEJ0YETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIEM IPOTrPaMMe MOATOTOBKH.
JlomyiieHo HecKoJIbKO HerpyObix ommbok. [IpogeMoHCcTprpoBaHbI Bee
OCHOBHBIC YMEHHUS. PeleHsl Bce OCHOBHBIE 33/1a4H ¢ HETPYOBIMH
omnOkaMu. BeITOTHEHBI Bce 3ajaHus, B IIOJIHOM 00beMe, HO HEKOTOPHIE C
HenoueTamu. [IponeMoHCcTprupoBaHbl 6a30BbIe HABBIKK NIPU PELICHUU
CTaH/AapPTHBIX 33/1a4 C HEKOTOPBIMH HEJOUETaMH.

MuHHMMaIbHO IOMYCTUMBIM YPOBEHb 3HaHUH. JIONYIIIEHO MHOTO HErpyOBIX
om6oK. [IpogeMOHCTpUpPOBaHBI OCHOBHBIE YMEHUS. PellieHbl TUTIOBEIE
3a/1a4M ¢ HerpyObIMH omrOkamu. BelnosHeHb! Bce 3ajaHusl, HO HE B IIOJIHOM
o0beme. MimeeTcs MUHUMAITbHBIA HA0Op HABBIKOB JUISI PEILICHHS
CTaHJAPTHBIX 33J1a4 C HEKOTOPBIMH HEI0YETAMU

YpoBeHb 3HAHNH HIYKE MUHUMAIIbHBIX TpeOoBaHui. ViMenu mecto rpyObie
omnOku. [Ipu pereHnyu craHAapTHHIX 33124 HE TPOIEMOHCTPUPOBAHBI
OCHOBHbIE YMEHUS 1 0a30BbI€ HABBIKU.

OTcyTCTBUE 3HAHUM TEOPETUUECKOTO MaTepraiia. OTCyTCTBUE
MUHHUMAJIbHBIX YMEHUU. OTCYTCTBUE BIAJACHUS MaTEPHAIIOM.
HeB03MOKHOCTB OLIEHUTh HAIMYKME 3HAHUN, YMEHUW U HABBIKOB BCJIEACTBUE
0TKa3a 00y4aroIerocsi OT OTBETA.

Tunoselie 3agannst (KoHTpoIbHBIE BONPOCHI - IK3aMeH) 1JIsl OLEHKH ¢(pOpMUPOBAHHOCTH
komnereHuun OIIK-1 (Cnoco0GeH aHanu3upoBaTh U UHTEPIIPETUPOBATH PE3YJIbTAThl XUMHUYECKHX

9KCIIEPUMEHTOB, HAOIIOICHUI U U3MEPEHHI )

1. CymHOCTbh 1 METO/BI COCTABIICHHUS, U300paKEHUSI U UHTEPIIPETALIH
MaTepHalIbHBIX U dHepreTudeckux OanancoB XTC u ee moacucTeM.

2. [Ipoananu3upyiiTe CABUT PABHOBECHS B KEIAEMYIO CTOPOHY IO/ BIUSHUEM
TEeMIIepaTyphl, JaBJICHUS, KOHIICHTPALIMKM PEarupyrOIINX BEIIECTB U HHEPTHBIX
ra3o00pa3HbIX IPUMECEH.

3. O6mme 0coOOEHHOCTH IeTePOreHHBIX MpoIieccoB. PaKTOPHI, ONPEACIISIONINE
CKOpPOCTb T€TEPOTe€HHO MpOoTEeKauUX peakuuid. Ilonpa3nenenne rereporeHHbIX
MIPOIIECCOB HA TPYMIIBI CUCTEM C IIEJIBI0 MOTyUeHUsI 0000IIEHHUI MPU ONTMCAHUH
UX KUHETHUKHU.

4. Makpockonuieckasi KHHEeTHKa — QyH/IaMeHTaJIbHas HaydyHasi OCHOBA IS
M3YYEHHsI MPOIIECCOB XUMUYECKOT0 Mepeiesia BEIIECTB B YCIOBUAX IepeHoca
MAacchl, SHEPruu U umnyibsca. Kakue paktopsl 1 kakuM o0pa3oM BIHUSIOT Ha
ckopoctb XTII.

5. Karanu3. BnusiHue kataan3aTopoB Ha CKOPOCTh XUMHUYECKHUX PEAKIUH.
[Ipou3BoACTBEHHBIE MPOLECCHI ¢ MPUMEHEHHEM KaTalin3aTopoB. OCHOBHBIE
TUIBI KOHTAKTHBIX aIapaToB.



6.

7.

OTKJIOHEHHE pealIbHBIX IOTOKOB OT UACAIM3UPOBaHHBIX. CpaBHUTE
CYILIECTBYIOIINE MOJIEIH HEUICANbHBIX TIOTOKOB.

Jluaus onTUMaIbHBIX Temnepatyp. [Ipoananu3upyiite mpOMBIILIEHHBIE
CHOCOOBI OCYIIECTBIEHHSI ONTUMAIBHOIO TEMIIEPATYPHOTO PEXUMa 0OPATUMBIX
9K30TEPMHUYECKHUX MPOLIECCOB, HA30BUTE UX JOCTOMHCTBA U HEJAOCTATKU.

MecTo ¥ poJb TEPMOANHAMUKHN, XUMUYECKON U MAaKPOCKOIIUYECKON KHHETUKH,
KaTajan3a B TEXHOJIOTHUHU Ha MPUMEpE MPOMBIIUIEHHOTO PEIIeHUs MPOOIeMbl
CBSA3BbIBAHMS a30Ta. DUBNKO-XMMHYECKHE OCHOBBI BIOOpA ONTUMAJIbHBIX
ycnoBuil. Texnonornueckoe opopmiieHue mpoiecca CHHTEe3a aMMHaKa.
OcHOBHbBIE HAITPABJICHUSI B pa3BUTHH MPOU3BOJICTBA aMMHAaKa.

Tunossble 3aganus (KoHTpo/IbHbIE BONPOCHI - JK3aMeH) I OlleHKH COPMUPOBAHHOCTH
kommneTenun OITK-2 (CriocoGeH mpoBOAUTE C COOJIIOIEHUEM HOPM TEXHUKH O€30MaCHOCTH

XUMHYCSCKHI SKCIICPUMCHT, BKJIXO4Yas CUHTE3, aHAJIN3, U3YYCHHUE CTPYKTYPhI U CBOMCTB BEIIECTB U

MaTCpHraJIOB, UCCICAOBAHHUC MPOUCCCOB C UX y‘IaCTI/IeM)

1. Knaccupukanms OCHOBHBIX IPOLIECCOB U THUITOBBIX aIIIAPATOB, PEATU3YIONIUX ITAIIbI
COBPEMEHHBIX XUMUYECKHX IporeccoB. Knnernyeckne 3aKOHOMEPHOCTH OCHOBHBIX
MPOLECCOB XUMHUECKON TEXHOJOTHHU.

2. Texnonoruueckue kpurepuu dpdexruBHoctr XTI O6mue npunnunst pacyera XTI n
arnmaparos.

3. Teopus momobus — anmapat MoenupoBanus. Teopemsl monodus. [IpeodpazoBanue
T pepeHInANTBEHBIX YpaBHEHUH METOZI0OM 1MO100usI.

4. Pacuer TeruoBoro 3¢ eKTa 1 TEOPETHIECKOI TeMIepaTyphl PEaKITHIH.

5. BnustHHE TeMmeparypsl Ha CKOPOCTh XUMHUYECKUX PEaKIUi U CTETIeHb PEeBPAICHIS
peareHTa.

6. BnmsHue KOHIEHTPAIMU PearnpyrONINX BEIIECTB U AAaBICHUS Ha CKOPOCTh XUMUYECKHX
peaKLuid.

7. KuneTnueckue MOJIENIM HEKaTATUTHYECKHUX MPOLIECCOB B cHcTeME "'Ta3 (KUIKOCTh) —
TBEPJI0€ BEIIECTRO".

8. Maremarnyeckasi MOJIeNTb KacKasia peakTOpPOB HACATFHOTO CMEICHHs, pa0OoTafoIIero B
WU30TEPMUYECKOM PEIKIME.

9. CormocrtaBbTe albTepHATHBHBIE CIIOCOOBI MOyYeHUsT BOJIOPOAa (BapHalliH crioco0oB
HPOU3BOJICTBA: TEPMOXUMHIECKHUH, STEKTPOXUMUIECKHI H TEPMOKOHBEPCHOHHBII )

Tunossblie 3aganus (KoHTpoJIbHBIE BONPOCHI - JK3aMeH) I OlleHKH cOPMUPOBAHHOCTH
komneTenuun OITK-4 (CnocoGeH miaHupoBath pabOThl XUMUYECKON HAMIPaBICHHOCTH,

06pa6aTBIBaTB H UHTCPHPCTUPOBATDH MOJYUYCHHBIC PE3YJILTATHI C HCIIOJIb30BAHUEM TCOPETHICCKUX

3HAHUM U MPAKTUYCCKUX HABBIKOB PCIICHUA MAaTCMATUUCCKUX U q)HSI/I‘IeCKI/IX 3az[at1)

1.

KJ’IaCCI/I(bI/IKaHI/IH OCHOBHBIX ITPOILICCCOB U TUITIOBLIX allllapaTOB, PCAINIYIOUIUX 3TAaIlbl
COBPCMCHHBIX XUMHWYCCKUX MMPOLICCCOB. Kunernueckue 3aKOHOMCEPHOCTHU OCHOBHBIX ITPOLECCOB
XHMHYECKON TEXHOJIOTHH.

. Texnomnornueckue kputepru 3pdexkrnHoctr X TII. O6mume npunnmnsl pacuera XTI u

annaparos.

. Teopus momodus — anmapat MonenupoBanus. Teopemsl nogoous. [lpeodpazosanue

nddepeHInaTEHBIX YPAaBHEHUH METOIOM MOIO0USI.
Pacuer teroBoro 3¢ dexra u TeopeTHUECcKON TeMIIepaTyphl Peakilny.
Bnusinue TeMneparypsl Ha CKOPOCTh XMMUYECKUX PEAKIIUN U CTENIEHb NPEBPAILEHMSI pearecHTa.

. Bimsane KOHIOCHTpAIWU pCarupyrommx BCIICCTB U AaBJICHUS HAa CKOPOCTb XUMHNYCCKUX

peaKInid.

. Kunernueckue Mojieln HEKaTaIUTHICCKUX mpouecCoB B CUCTEME "ras ()KI/I}_IKOCTB) — TBEpAOC

BEIIECTBO".
Maremarrueckas MOICb KacKajia PeaKTOPOB HCAILHOIO CMEIIECHHUS, paOOTaOIEro B



HU30TEPMUUYECKOM PEKUME.
9. ConocraBbTe allbTEPHATUBHBIC CIIOCOOBI MTOTyYEHHUS BOJOPO/Ia (BapHaluu crioco00B
MIPOM3BOICTBA: TEPMOXHUMHUCCKHH, dJICKTPOXUMUICCKUH M TEPMOKOHBEPCHOHHBIH )

Tunosbie 3aganus (KoHTpPoJIbHbIE BOMPOCHI - JK3aMeH) VISl OLeHKH C(POPMUPOBAHHOCTH
komnetrenuu OIIK-6 (CiocoOeH npencTaBisaTh pe3ynbTaThl CBOSH pabOThl B YCTHON M TUCEMEHHOMN
¢dopMe B COOTBETCTBUH C HOPMaMH U TMPaBUWIIAMH, IPUHATHIMU B TPO(ECCHOHATBHOM COOOIIECTBE)

1. Xumuueckas TeXHOJOTHS — BaKHEHIIAs 00JacTh 3HAHUH U PAKTUUECKON AeATeNbHOCTH. JJuHaMuka
Pa3BUTHA ¥ TCHICHIIHN.

2. HeoOxoauMocTh co3aaHus MPUHIUIAATEHO HOBBIX TEXHOJIOTHYECKUX MPOLECCOB B YCIOBHAX
HU3MEHEHUS pecypco- 1 SHeprocOepekeHus ¥ OBBILICHHBIX TPeOOBaHMid K 0€30I1aCHOCTH U
9KOJIOTUYECKOI YMCTOTE XUMUYECKHUX NMPOU3BOACTB. OCHOBHBIE MPUHIUITEI HOBOW TEXHOJIOTUYECKOM
UJICOJIOTUH.

3. TlokaxuTe Ha KOHKPETHBIX MPUMEPAX TEHICHIINIO YBEIMYCHHUS CTENICHN XUMHU3AIUN Pa3IHIHbBIX
oTpaciieil Xxo3sicTBa.

4. Tlpobiiema MacmTabHOTO MEpexo/1a OT JJA0OPATOPHOTO IKCIIEPUMEHTA K TIPOMBIIIIIEHHOMY
npousBoAcTBy. [lyTu ee permeHus.

5. TpenMer u 3a1aun TeXHUYECKOU TUApaBIuKku. Kitaccudukaiys ruijpoMeXaHUIeCKUX MPOIIECCOB.

JIBM>KEeHNE UCANBHBIX KUIKOCTEH. Y paBHEHHUE CINIONTHOCTH ITOTOKA. PEKMMBI Te4eHH CIUIOIIHOMN

Cpensbl.

Huddepennmanbaple ypaBHEHUS THAPOJMHAMUKY PeabHOM (BS3KOM) M HACATBHON KHUIKOCTEH.

lMunpoamaamuyaeckoe momodue. O600IeHHOE (KPUTEPHATEHOE) YPaBHEHHE THIPOAHHAMUKH.

8. OO0mIas xapaKTepHCTHKA TEIUIOBBIX MporeccoB. THIBI epeHoca TeIIoThl. TeMneparypHoe moe.
TemneparypHblii IpaJUeHT.

9. OcHOBHO 3aKOH TEIIONPOBOJHOCTH. KO3 GUIIMEHT TeTIONPOBOJHOCTH.

10.I1lepenaua terna kouBeknuei. JuddhepennnanpaHoe ypaBHEHIEe KOHBEKTHUBHOTO TIEPEHOCA TETLIA.

11.TemnoBoe nmoao6ue. O000IICHHOS YPaBHEHHE KOHBEKTUBHOTO TEILIOOOMEHa.

12.Tennoobmen nznyuenueMm. OCHOBHBIE 3aKOHBI H3ITy4eHHUs1. JIydHCTBIN TEII00OMEH MEXy TeIaMHu.

13.XapaxkrepucTrka mporieccoB Macconepeaadn. MonekymsapHas nuddy3us 1 KOHBEKTHBHEIHN ITepeHocC.

14 . KonsexTtuBHas quddysus. O000MeHHoe ypaBHEHHE KOHBEKTHBHOTO MaccooOMeHa. AHAIIOTHS C

~No

TEII00OMEHOM.

15.0OcHoBHBIE ypaBHEHUS Maccomepenad. 3aBUCHMOCTh MeX 1y ko3 dunrenTamu Maccorepenayn u
MacCOOTAAYH.

16.0OcHOBHBIE CTaMN 1 KHHETHYECKHE OCOOEHHOCTH TPOIECCOB B CUCTEMax ''Ta3 — TBEPIbIN
KaTaymzaTop'.

17. UcxonHble OIOKEHNS AT pacyéTa peakTopoB. Y PaBHEHHS MaTEpPUAIbHOTO U SHEPreTUIECKOr0
0aaHCcOB — OCHOBA MaTeMaTHYeCKON MOJIENIN XUMHUYECKOTO peakTopa. MoJienu neaabHbIX ITOTOKOB.

18.MaremaTuueckas MOJIE/ b PEaKTOpa UIealbHOTO CMEIICHHUS C HeITPEPhIBHOM Moaucii peareHToB,
paboraroniero B u30TepMuueckoM pexkume. [Ipoananusupyiite 10CTOMHCTBA U HEAOCTATKUA MPOTOYHBIX
pEaKkTopoB.

19.Cpasnure 3 (heKTHBHOCTh PEaKTOPOB WICATHHOTO BBITECHEHUSI U HJICATHHOTO CMEIICHUS JUIs
Pa3IMYHBIX TUIIOB PEAKIIH.

20.AmnabaTuyeckne peakTopbl, UX MaTeMaTHYeCKUe MOJIEIIH.

21.T'padmveckuii METOI COBMECTHOTO PEIICHNs] YPaBHEHHUIH MaTepHaIbHOTO U TETUIOBOTO OAJaHCOB JIJIst
CTallMOHAPHOTO a/InabaTHYECKOT0 PeaKTopa UIeaIbHOTO CMEIICHUS] HENPEPHIBHOTO JIEHCTBUSL.

22.M30TepMHUUECKHUE U TTOJIMTPOIINYECKUE PEAKTOPBI, UX MaTEMAaTHUYECKUE MOJIEIIH.

23.YcTOHYMBOCTB TEIJIOBOIO PEXXHUMa B PEAKTOPE.

24. OCHOBHBIE BUIBI YTIIEPOICOACPIHKAIIETO CHIPhS K METOBI €0 MepepadOTKH.

25.CorocTaBbTe aJIbTEpPHATHBHBIE CIIOCOOBI TPOM3BO/CTBA MONKUATHIICHA (BapHallii IapaMeTPOB
npolecca, B YaCTHOCTH, JTABICHUS).

26.0OcHOBHOW opraHudeckuil cuares3. [I[pon3BoICTBO MeTaHOMA.

27.Texunonorust HepTH. [IpoayKTHI IEpepabOTKH HEPTH.

28.11pon3BoACTBO XUAKUX TOITUB. OCHOBHBIE TPeOOBaHUS, NPEABSBISIEMbIEC K KapOIOPAaTOPHBIM U
IU3eNbHBIM ToTuTBaM. OKTaHOBOE U IIETAHOBOE YHCIIO.

OueHovHoe cpeacTBO - 3aga4n



Ik3amen

Kpurepum ouenuBanus (3agaqu - IK3aMeH)

Onenka

IIPEBOCXOIHO

OTJIIMYHO

OYeHb XOPOLIO

XOPpOLIO

YIIOBJIETBOPUTEIILHO

HEYAOBJICTBOPUTCIIBH
0

I1JIOXO

Kpurepum oueHuBanus

YpoBeHb 3HaHUH B 00beMe, MPEBHIILAIOIIEM IPOTPaMMY ITOATOTOBKH.
IIponeMoHCTpUpPOBaHbI BCE OCHOBHBIE YMEHHUS. PelieHbl Bce OCHOBHBIE
3a1a4d. BEITIOIHEHEI BCE 3a4aHus, B IIOJIHOM 00beMeE O€3 HEIOUETOB.
[IpogeMoOHCTpUPOBAH TBOPUECKU MMOJIXO] K PELIEHUIO HECTAHIAPTHBIX
3a/1a4.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIEM ITPOTpaMMe MOATOTOBKH, 0e3
omn6oK. [IpoaeMOHCTpUpPOBaHbI BCE OCHOBHBIE YMEHHUS, PEIICHBI BCE
OCHOBHBIE 33/1a4! C OTJEJIbHBIMU HECYILIECTBEHHBIM HEI0YETAMU,
BBITOJIHEHBI BCE 3aJIaHMsI B ITOJTHOM 00beMe. [IpoieMOHCTpUpOBaHbI HABBIKU
IIPU PELICHNN HECTAHIAPTHBIX 3a/1a4 0e3 OIMOOK 1 HEJOUETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrPaMMe MOATOTOBKH.
Jlomny1eHo HECKOIbKO HECYIIECTBEHHBIX OMNO0K. [IpoieMoHCcTpupOBaHbI
BCE OCHOBHBIE yMeHMsI. PellieHpl Bce OCHOBHBIE 3a/1a4i. BoinoyiHEHbI Bce
3a/laHus, B IOJHOM 00beMe, HO HEKOTOPbIE C HEJOUETaMH.
[TporeMoHCTpUPOBaHBI Oa30BbIe HABBIKH MTPH PEIICHUH CTAHJAPTHBIX 33124
6e3 ommOOK U HEJOYETOB.

YpoBeHb 3HaHUN B 00bE€ME, COOTBETCTBYIOLIEM POTrpaMMe IOATOTOBKH.
JlomymieHo HeCKoJIbKO HerpyObix ommbok. [IpogeMoHCcTprpoBaHbI Bee
OCHOBHbIE YMEHUS. PellieHbl Bce OCHOBHBIE 3a/1a4U C HErpyObIMU
omunOKaMu. BBITOTHEHEI BCE 3a/1aHUs, B TIOJTHOM 00beMe, HO HEKOTOPBIC C
Hepoveramu. [IpogemMoHcTpupoBaHbl 6a30BbIE HABBIKY IPU PELICHUU
CTaHJapPTHBIX 33/1a4 C HEKOTOPBIMH HEJJOUETaMH.

MuHHMaIBHO IOMYCTUMBIH YPOBEHb 3HaHUH. JIONYIIIEHO MHOTO HErpyOBIX
omn6oK. [IpogeMOHCTpHUpPOBaHBI OCHOBHBIE YMEHUS. PellieHbl TUTIOBEIE
3a/1a4M ¢ HerpyObIMH onrOkamu. BelnoHEHb! Bce 3a/1aHusl, HO HE B IIOJIHOM
o0bveme. MmeeTcss MUHUMAaIIbHBIN HA0Op HABBIKOB ISl pEIICHUS
CTaHJAPTHBIX 33J]a4 C HEKOTOPBIMH HEI0YETAMH

YpoBeHb 3HaHUN HUKE MUHUMaJIbHBIX TpeOoBaHui. Mimenu mecto rpyObie
omnOku. [lpu pemieHnn crangapTHHIX 3374 HE MPOAEMOHCTPUPOBAHbI
OCHOBHbIE YMEHUS 1 0a30BbI€ HABBIKU.

OTcyTCTBUE 3HAHHUM TEOPETHUYECKOTO MaTepuayia. OTCyTCTBUE
MUHHUMAJIbHBIX YMEHUN. OTCYTCTBUE BIAJACHUS MaTEPHAIIOM.
HeB03MOKHOCTB OLIEHUTh HAIMYKME 3HAHUN, YMEHUW U HABBIKOB BCJIEACTBUE
0TKa3a 00y4aroIierocsi OT OTBETA.

Tunoselie 3aganus (3agaum - Ik3aMeH) 1Jis1 OlleHKHU cpopmupoBanHocTH kKomnereHmuu OITK-3

(CriocoOeH MpUMEHSATh PaCYeTHO-TEOPETUUECKUE METOIBI IJIs1 U3yUEHHUsI CBOMCTB BEIIECTB U

mponecCcoB € UX YUIaCTUEM C UCITIOJIb30BAHHUEM COBpCMeHHOﬁ BBIYHCIIMTEIILHOM TGXHI/IKI/I)

1. Onpenenure BeIXox NpoaykTa R W cTeneHb npeBpaiieHus peareura A, €ciu o0partumas peakius A <>
2R mpoTekaeT HpM YCIOBMAX, KOIJA PaBHOBECHAs CTENEHb IpeBpamleHus X(4, paeu.) = 0,75. OTHOMmEHME

KOHIEHTPALM IPOAYKTa M peareHTa Iocie okoHdaHus peakuuu coctasisger C(R) : C(A) = 1.

2. CoCTaBUTh MATEPHATBHBIN GATAHC TIEYH IS COKUTAHUS CEPBI TIPOU3BOAUTENLHOCTEIO 60 T/cyTKH. CTeneHn
okucieHus cepbl 95% (octanbpHas cepa BO3roHsETCs U cropaet BHe neun). Koaddumuent n3dbiTka Bo3ayxa 1,5.
Pacuer npousBecTy 1o c)xuraeMoii cepe B Kr/4ac.

3. CocraBbte TEIUIOBOM OanaHc peakTopa CUHTE3a STHJIOBOTO cmpra CH2=CH2 + H20



— C2H50H, ArH = - 46090 xIx/mMomas. I3BeCTHO, UTO MCXOMHEIH ra3 umeeT coctas: 60 00.% C2H4 u 40 06.%

H20; ckopocTh mogauu HCXOTHOTO Taza B peaktop-ruaparop 2000 MS/qac; TeMIIepaTypa ra3oBOi CMeCH Ha BXOJIe
B peaktop 563 K, Ha Beixone — 614 K; kouBepcus stmiieHa 3a 1 mpoxox coctaBisieT 5%; TEIIOEMKOCTh IPOIYKTOB
Ha BXOJIe ¥ Ha BbIXOJIe onHakoBa 1 paBHa 27.1 kJ[»/Moib-K; TOTEpH TEMIOTHI B OKPYKAIOIIYIO CPEAY
npuHuMaeM 3 % OT IPUX0Ja TETUIOTHL.

4. Omnpenenutb pexXuM TEUSHHs BOABI B KOJIBLIEBOM IIPOCTPAHCTBE TEIUIOOOMEHHHUKA THIIA «TPyOa B TpyOe».
Hapyxnas Tpy0a umeer nuametp @ 96 X 3.5 mm, a BHyTpeHHss - @ 57 % 3 mm. Pacxon Bogp! 3.6 M3/4ac, cpenusis
temmeparypa 20 °C.

5. Ilo cransHOMY TpyOONIPOBOAY BHYTpeHHHM auameTpoM 200 MM umHoit 1000 M epenaeTcst BOZOpo. B
kommuectBe 120 kr/yac. Cpenuee gaBneHue B cetu 1530 MM pr. cT., Temneparypa raza 27°C. OnpeneiauTts moTepro
JaBIICHUSI HA TPCHHE.

6. Kaxk usmeHuTcs K03 (GUIMEHT TEMIONEPENAYU B BEITIAPHOM AMMAPATE, €CIIU 3aMEHUTE CTANIBHBIE TPYObI

auaMeTpoM 38%2.5 MM Ha MeJHbIE TaKOTO K€ pa3Mepa, €ClId OKUI.pacTB = 2320 BT/(MZ'K), arp.napa = 11600

BT/(MZ‘K)? 3arps3HeHUIl MOBEPXHOCTU HE YUUTHIBATb.
7. Ha ckiage UMEETCS KOKYXOTPYOUAThIi TEMIOOOMEHHHK, COCTOSAIMMI U3 19 naryHHeIX Tpyo @ 18 X 2 MM,
oM 1.2 M. JlocTaTouHa JIn ero MoBEepXHOCTH JUI KOHAEHcanuu 350 Kr/4 HachIIEHHOTo Mapa STHIOBOTO

cnmpTa, eciid ko3¢ GuuueHT Temonepeaaqn pasen 700 BT/(MZ'K), HadajbHas TeMiepartypa Boasl 15°C, a
koHeuHas 35°C? KonyeHcalyst ciupra Mnpezroiaraetes pyu atMoc(epHOM JaBJICHUH, KUK CIIUPT OTBOJUTCS
IIpU TEMIIEpaType KOHAEHCAIUU.

8. Tlpu 25°C npuBesicHbI B COMPUKOCHOBEHUE: BO3YX aTMOCHEPHOTO JABJIEHHS, coepaluil 14 06.% aueruiena,
1 BOJa, CoMep Kamiasi paCTBOPEHHBIH areTiiieH B kKonmdecTse: a) 0.29 mr Ha 1 kr Boasl; 6) 0.153 mr Ha 1 KT BOZBI.
Ompenenuts: 1) n3 xkaxoii (ha3el B Kakyto OyJeT MepeXxoAnTh alleTHIICH; 2) IBIKYLIYIO CHITy TIepexoia B
OTHOCHTENBHBIX MOJIBHBIX HoJsiX. Obmiee naBneHue 765 MM pT.cT. PaBHOBECHBIE COIEpKaHMS allCTHICHA B
Ta30BOM M JKUAKOH (ha3ax ompenenstoTces 3aKkoHoM [ eHpu.

9. Ckpy00ep A MOTIOMIEHHUS TapoB alleTOHA M3 BO3IyXa OpOIIaeTcs YHCTON Bogol B konmdectBe 3000 kr/gac mpu
20°C u atMocdepHOM aaBieHuH. VIcXoaHas MapoBO3AYIIHAS CMECh COIACPKUT 6 00.% arieTona. Pacxo yuctoro

BO3JlyXa B ocTynaromen cmecu paseH 1400 M3/ (cuuTas Ha HOpMaNbHBIE YCIOBUs). CTeeHb TOTIIOMICHNUS
arierona 98 %. YpaBHeHue TMHAN paBHOBecHs: Y * = 1.68-X (KMOJb alleToOHa/KMOJIb BOIBI (BO3IyXa)).
Omnpenennte TOBEPXHOCT MaccoNepenadn, eciu kodpduuuenT Macconepenaqu paseH Ky = 0.4 kmoib

arierona/ [MZ"I'(KMOHB aleTOHa/KMOJIb BO3yXa)].
10.B PUC-II o6bemMoM 5 M3 MpOBOAUTCA H30TepMuueckass peakuuss 24 — P. HauanbHasi KOHUEHTpauus
BemecTBa A 11 KMOMB/MS. KuHeTHueckoe ypaBHEHHE —TA = kCA2 . Koncranra ckopocrtu peakuuu 0.8

M3/kmonb-uac. BeromorarensHoe BpeMms (3arpy3ka u Beirpy3ka) 30 MunyT. CteneHs 3anofqHeHus peakropa 0.8.
Omnpenenure BpeMs, HEOOXOMMOE AJIsl AOCTHIKEHHS CcTeneHu npespauienus 90%. Paccunraiite
MIPOM3BOJIUTEIBHOCTh U MHTEHCUBHOCTh PabOThI peakTopa 1o peareHty A. CunuTath, 4TO mpolecc nporekaer 6e3
HU3MEHEeHHsT 00heMa CMECH.

11.B PUC-H o6vemom 0.12 v nporekaer B JkuaKoi dasze peakums 4 + B <> R + S. KoHcranTa ckopoctu

npsmoit peakiuu 0.118 M3/KMOJ'IL-CGK, obparnoit 0.05 M3/ kmons-cex. B PEaKkTop NMOCTYNAaOT HEMPEPHIBHO C

3

OJWHAKOBBIMHA 00bEMHBIMH CKOPOCTSIMH ABa IMOTOKA XKUAKOCTH, B OTHOM U3 KOTOPBIX COACPIKUTCA 2.8 KMOIIb/M

BemecTBa A; a B ipyrom 1.6 KMOTIB/M BeniectBa B. Onpenenute, ¢ Kakoil CKOPOCTHIO HEOOXOAMMO MO/IaBaTh
KaX[IbIi pacTBOP, 4TOOBI 32 BpeMsl IpeObIBaHus B armapare npopearuposaio 75 % Bemectsa B. [TnotHocTH
XKHIKOCTEH B IPOLIECCE PEaKIINy HE H3MEHSIOTCSL.

12 .Peakuus tuna A + B — IIpodykmer nposoaurcs B PUB, o6bemom 0.1 51. Kunetnueckoe ypaBHeHue -rA =

k-CA-CB. Koncranra ckopoctu k = 8.33 M3/kmonb-cex. O6bemHas CKOPOCTB T10/1a41 UCXOHBIX BemiecTs 8.33-107

7 M3/CCK. Konnentpanun pearenro B ucxoaHo cmecu CA,0 = CB,0 = 0.01 KMOJ‘IL/Ms. Kakyro crenens
MIpEeBpaIeHI MOXKHO OXKHUIATh JUIA KaXI0ro u3 pearupyroniux seniects? KakoB 1omkeH ObITh

o6vem mpotounoro PUC mms moctrxkeHus Toit xe, 9to u B PYB, creneHn npeBpamennss IpH TOH ke CKOPOCTH
peaxmu? Kakyro cTelieHp IPEeBpaNIeHNs MOXHO 0XHIATh B ipoTodHoM PUC, mMeromiem 00beM, paBHEIH 110
o0bemy PUB, nipu To# e CKOPOCTH peakunu?

13.B kackage PUC, cocrosmmeM u3 4 cTyneHei, 00beMoM Kaxas o 0.18 M3

0.2 KMOJ‘IL/M3, o0bemHusIi pacxon 0.5 M3/q; KoHcTaHTa ckopoctu 0.8 gL OnpenenuTs CTeNeHb NPEBPAILECHUS
rpagu4ecKUM METOJIOM.

, mpoBoxutcs peakuust A— B. CA,0 =

3

14.B peakrope wuneanbHoro cmenieHus oobemom 0.3 M° mpoBoaUTCs dK30TEpMHUYECKas peakiuss tama 4 — R

. KoHcraHTa CKOpOCTH peakiMi OMUChIBACTCS ypaBHEHHEM K = 1038Xp[-22()0()/(RT)] [MuH'l]. Tennosoit

a¢dext peakiyn coctaisieT 10000 k/[x/kmoib. [ITOTHOCTh peakIMOHHONW MacChl HE 3aBUCHT OT CTEIICHH

3

npeBpameHus u paBHa 400 kr/M*, yaensHas TetioeMKocTh pactBopa 4 k/[x/(kr-K). PactBop



peareHTa A mopjaercs ¢ KOHIEHTpauueil 6.5 kvons/M3 B konmuectse 0.8 M3/uac. Paccuuraiite, npu kakoit
TeMIIepaType cieayeT NoJaBaTh NCXOJHBIH PaCTBOp KOMIIOHEHTa A B peakTop, paboTaroluii B afuabaTnieckoM
pekuMe, 4ToOBI TeMIeparypa B HeM He npesbiniana 60 °C.

6. YueOHO-MeTOAMUYECKOE U HH(POPMALMOHHOE o0ecTedeHre JUCHUIIMHBI (MOIYJIA)

OcHoBHas TuTeparypa:

1. KyrenoB Anekceit MutpodanoBud. O011asi XuMHUUYECKasi TEXHOJIOTHUSA : yueO. I CTYJACHTOB BY30B,
00y4arouuxcs 1Mo CreluaIbHOCTH XUM.-TEXHOI. poduis. - 3-e u3f., nepepad. - M. : AkagemMKHuUra,
2007. - 528 c. - (YueOuuku myist By30B). - ISBN 978-5-94628-315-1 : 268.80., 48 5k3.

2. Kacarkun Anapeii ['eopruesry. OCHOBHBIE ITPOLECCH U alIIApaThl XUMHUYECKONW TEXHOJIOTHH : [y4el.
JUTSL XUM.-T€XHOJI. CIIeIUaIBbHOCTEH BY30B]. - U31. 9-e, ucrp. - M. : Xumus, 1973. - 750 c. : . - 2.76., 11
IK3.

3. O0muii Kypc IpOIECCOB U aNnapaToB XUMUYECKOW TEXHOJIOTUH : y4eO. 17is By30B : B 2 kH. KH. 1 / mox
pen. B. I'. Aitnmreitna. - 2006. - 912 c. : wir. - ISBN 5-98704-089-2 : 264.00., 50 3k3.

4. O0muii Kypc MpoLeCcCOB U anapaToB XMMHYECKON TEXHOJIOTUY : y4eO. A By30B : B 2 kH. KH. 2 / ot
pen. B. I'. Aitnmreitna. - 2006. - 872 c. : wi. - ISBN 5-98704-090-6 : 264.00., 50 3k3.

5. ®ponoB Bnagumup denoposuu. Jlekuun no kypey "lIpouecchl 1 annaparsl XUMUYECKON TEXHOIOTUNU"
: yue6. mocobue mo ogHonMeHHou aucuuruinge. - CI16. : Xumuznar, 2003. - 608 c. : ui. - ISBN 5-93808-
039-8 : 185.00., 49 k3.

6. Pomankog Iletp ['puropseBud. MeTosl pacyeTa mporeccoB U annapaTtoB XUMUUECKOU TEXHOJIOTUH
(puMepEHI ¥ 3a/1a49M) : yue0. mocoOue st CTYJACHTOB BY30B, 00yYaIONIMXCs 10 HAMTPABJICHUIO " XUM.
TEXHOJIOTHS U OMOTEXHONOTH" U crienuaiabHocTh "XuM. TexHonorus". - CII0. : Xumusnar, 2010. - 544
c.: ml. - ISBN 978-5-93808-182-6 : 510.32., 45 5k3.

7. I1aBnoB Koncrantun ®eodanosuy. [Ipumepsl 1 3a1auu o Kypcy IpoIECCOB U alnapaToB
XUMHYECKON TeXHOJIOTUH : [y4eO. mocobue ans By30B] / mox pea. I1. I'. Pomankoga. - 10-e u3zn., nepepad.
u gom. - JI. : Xumus, 1987. - 574 c. - 1.50., 61 3k3.

8. UrnarenkoB Bnanumup MBanosuu. [Ipumeps! 1 3agaun no o0111eii XUuMUYECKOW TEXHOJIOTHH : yuel.
nocoOue Jyisi CTYJAEHTOB By30B, OOYYAIOIIUXCSI IO XUM.-TE€XHOJI. HAMPABIICHUSIM TIOJITOTOBKU OaKaIaBpOB
U TUTUIOMHPOBAHHBIX crieruanuctoB. - M. : UKL "Akagemkaura", 2006. - 198 c. : un. - ISBN 5-94628-
148-8 : 154.88., 5 7Kk3.

JlonosHUTENbHAS IUTEPATYpa:

1. beckos B. C. O0mias xumMuyeckast TEXHOJIOTHS : yuel. AJIs CTYIE€HTOB By30B, 00yYarOIIUXCS [0 XUM.-
TEXHOJI. HallpaBJIEHUSIM MOJIOTOBKU OakanaBpoOB M TUIIOMUPOBAHHBIX cneruanuctos. - M. : UKI]
"Axanemkuaura', 2006. - 452 c. - (YueOuuk yist By30B). - ISBN 5-94628-149-6 : 364.88., 5 3k3.

2. AwitHepekuit FOpuit Mocudosuu. [Iporeccs! u anmnaparbl XUMAYECKOW TEXHOJIOTHH : y4e0. JIIsl BY30B :
B2 4. Y. 1 : Teopernueckue OCHOBBI IPOLIECCOB XUMUUECKON TEXHOJIOTHU. | napoMexaHnuecKkue u
TETUTOBBIE MPOLIECCHI U amapaTthl. - [2-¢ u3n.]. - M. : Xumus, 1995. - 399,[1] c. : un. - (s BeIcIICH
mKonel). - 25.00., 1 3k3.

3. Aertnepckuii FOpuii Mocudosuu. [Iporeccsl u anmapaTbl XMMHUUECKOW TEXHOJIOTHH : yueO. IS BY30B :
B 2 4. Y. 2 : MaccooOMeHHbIE MPOLIECCH U anmaparsl. - [2-e u3n.]. - M. : Xumus, 1995. - 367,[1] c. : ui. -
(st BBICTIEH mIKOJBD). - 25.00., 1 9K3.

4. I'enbriepud Hucon Minbny. OcHOBHBIE TPOLIECCHI U anapaThl XUMHUUECKON TEXHOJIOTHH : [yuel.
nmocoOue JUIsl XUM.-TeXHOJI. creruanbHocTel By3oB]. Ku. 1. - M. : Xumus, 1981. - 384 c. : wi. -



(ITportecchl u anmapaTbl XUMHUECKOW U HeprexuMuueckoit Texnonorun). - 1.10., 10 sk3.

5. I'enbniepun Hucon Nnbud. OCHOBHBIE MTPOIIECCH U allapaThl XUMUYECKON TEXHOJIOTHH : [yueo.
mocoOue JUIsl XUM.-TEXHOJI. CIIEIUaIbHOCTEH By30B : B 2 kH.]|. Ka. 2. - M. : Xumus, 1981. - 811 c. : ui. -
(ITporteccel u anmapaTbl XUMHYECKOW U HEPTEXUMHUUECKOU TexHOoJIoTHH). - 1.20., 13 3K3.

6. OCHOBBI XMMHUYECKOM TEXHOJIOTHH : [y4eO. JUIsl XMM.-TEXHOJI. CrielnaabHoCTel By30B] / mox pea. U. I1.
MyxieHoBa. - 4-e u3a., nepepad. u joi. - M. : Beicmas mkona, 1991. - 462, [2] c. : un. - ISBN 5-06-
001735-4 (B mep.) : 2.20., 56 3k3.

7. Kadapor Bukrop BsiuecnaBopuu. MareMaTnieckoe MOICTUPOBAHUE OCHOBHBIX MPOIIECCOB
XUMHUYECKHX MPOU3BOJCTB : [y4el. mocodue At XuM.-TEXHOJI. CTIeUalbHOCTeH By30B]. - M. : Bricmas
mkona, 1991. - 399, [1] c. - ISBN 5-06-002066-5 : 1.80., 14 3ks3.

8. bponguckuit Buktop MuxaiinoBuy. DKcepreTH4eCcKuil METOl TEPMOJMHAMUYECKOI0 aHanu3a. - M. :
Oneprus, 1973. - 296 c., 2 oTa. 1. guarp. : 4epr. - 2.26., 2 3K3.

9. ®pank-Kamenenkwuit J{apuag AnsoeproBud. uddy3us u Temnonepeaadya B XuMHIECKOW KUHETHKE /
otB. pex. P. U. Conoyxun ; AH CCCP, Uu-T xum. ¢pusuku, Hayd. coBet no npodieme "Teopernueckue
OCHOBHI IPOIIECCOB TOpeHus". - 3-e u3., ucrp. u Aoi. - M. : Hayka, 1987. - 490, [1] c., [1] 1. mopTp. : ui.
-3.40., 1 3ks3.

10. Karaynms B mpombiniuieHHocTH : B 2 T. T. 2 / [aBT. T.: A. Ciielit u np.] ; nep. 1. A. H. KapaBanoga ; pen.
b. JIug ; mep. ¢ anrn. ox pen. B. M. I'psizaoBa. - M. : Mup, 1986. - 290, [1] c. : un. - 3.30., 1 3k3.

11. JleBenmmunp O. MuxeHnepHoe ohopmiieHue XUMUYECKUX MTPOLIECCOB : MEP. C aHTJI. / O peA. U C
nom. M. I'. Ciounbko. - M. : Xumus, 1969. - 621 c. : uept. - 3.27., 2 3K3.

12. TIpomecch! u anmaparbl XUMHUYECKO# TexHomaoruu. O0mmii kypc : yueOnuk. Kaura 1. K. 1/
Ainmreiin B. I'.,3axapo M. K.,HocoB I'. A.,3axapenko B. B.,3unoBkuna T. B.,Tapan A. JI.,Koctausun
A. E., Alitnmreiina B. T, - 8- w3, crep. - Cankr-IlerepOypr : Jlans, 2022. - 916 c. - Kaura u3
kosiekiuu Jlans - Xumust. - ISBN 978-5-8114-2975-2., https://e-

lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=798654&idb=0.

13. [Iporecchl 1 anmaparsl XuMUYecKoi TexHomorun. Oomwmii kypce : yueonuk. Kanra 2. K. 2 /
Ainmreiin B. I'.,3axapoB M. K.,Hocos I'. A.,3axapenko B. B.,3unoBkuna T. B.,Tapan A. JI.,Kocransu
A. E.,Aiinmireiina B. I'. - 8-e u3z., crep. - Cankt-IletepOypr : Jlans, 2022. - 876 c. - Kuura u3
kosekiun Jlans - Xumust. - ISBN 978-5-8114-2975-2., https://e-

lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=798655&idb=0.

14. Kopsituiea A. K. Xumudeckue peaktopsl. BBeeHue B TeOpHIo U MPaKTHKY : yuebHOE mocodue /
Kopsituesa A. K. ,IlerbkoB B. U. - Cankr-IlerepOypr : Jlanp, 2022. - 112 c. - Knura u3 xoyuiexkuu Jlanb
- Xumust. - ISBN 978-5-8114-3501-2., https://e-

lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=798723&idb=0.

15. Eroposa E. B. Marematndyeckoe MOIETUPOBAHNE XUMUKO - TEXHOJIOTUYECKUX MPOLIECCOB : y4eOHO-
MeToaudeckoe mocoodwue. nepeusd. u goin. / Eroposa E. B.,3akreiim A. 1O. - Mocksa : PTY MUPDA,
2021. - 46 c. - Kuura u3 xomnekiun PTY MUPDA - Xumus., https://e-

lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=801418&idb=0.

16. O6mas xumuueckas TexHoaorus. OcHoBHble KoHUenuu npoektuposanus XTC / Ky3nenosa U.
M., Xapnammuau X. 3.,MiBanoB B. I'.,YupkynoB D. B. - 2-e u3x., nepepad. - Cankr-IletepOypr : Jlansb,
2022. - 384 c. - PexomenoBano ['ocymapcTBEHHBIM 00pa30BaTEIbHBIM YUPEKICHHEM BBICIIETO
npodecCHoHATbHOTO 00pa3oBaHusl «POCCHICKNN XUMHUKO-TEXHOJIOTHUYECKUN YHUBEPCUTET

umM. J[. 1. MenzeneeBa» B KauecTBe yueOHHUKA JJIsi CTYJI€HTOB BY30B, O0yUaIOIIUXCSI 10 XUMUKO-

TE€XHOJIOTMYECKUM HaIIpaBJIEHUAM MTOATOTOBKH U CHENHUAIBHOCTIM. - KHura n3 xosutekuuu Jlans -
Xummust. - ISBN 978-5-8114-1479-6., https://e-



lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799998&idb=0.
[Iporpammuoe obecrnieuenne u HTEpHET-pecypchl (B COOTBETCTBUU C COJIEP)KAHUEM JTUCITUTLIMHBI):
He ucnonb3yercs

7. MaTepuaibHO-TeXHUYECKOE ofecrieyeHne JUCIUIIMHBI (MOLYJI51)

Y4eOHbIe ayaUTOPHH JIs MPOBENCHUS YYEeOHBIX 3aHATHUN, MPEIYCMOTPEHHBIX 00pa30BaTeIbHOU
IPOrpaMMOi, OCHAIIEHbl MYJIBTUMEIUIHHBIM O000pPYJOBaHHEM (IIPOEKTOP, IKpaH), TEXHHUUYECKUMU
CpelCcTBaMU OOYYCHHs, KOMIIBIOTEPAMHU, CIICIUATHN3UPOBAHHBIM oOopynoBanueMm: [lis oOydeHus
CTYJICHTOB Ha3BaHHOHN IUCHMIUIMHE HMMEIOTCA B HAJMYUU CIEUHUAJIbHBIA KaOMHET ¢ HEOOXOIMMBIM
naboparopHeiM oOopynoBanuem (148 ayn, 2 kopmyc). MarepuaibHO-TEXHUYECKOE OOecIeueHue
71a00paTOPHOTO MPAKTUKyMa — J1a00paTOpUsi XUMHUUECKON TEXHOJIOTHH, OCHAIllEHHAs: 000PYA0BaHUEM:
TEIUIOOOMEHHUKAMH, HAacOCaMH, TEPMOCTAaTaMH, OJJIGKTPONECUaMHU  PAa3IHYHON  KOHCTPYKIIUH,
XUMHYECKHUMH PEaKTOpPaMU, HOHOOOMEHHBIMH U PEKTHU(UKAIMOHHBIMU KOJIOHHAMHU, MEMOpaHHBIMU
bunbTpaMu, a TaKKe pa3IMYHBIM HM3MEPHUTEIbHBIM W  aHAJTUTHYECKUM  00OpYHIOBaHUEM,
MEPCOHAIBHBIMU KOMIIbIOTEpaMH. VIMeeTcs BBITSXKHOM Inkad, XUMHYEecKas Iocyaa oOImero u
CHEIMAILHOTO Ha3HAYCHUST; CYITWIBHBIN IKaQ, TUCTHIILISATOP, TEXHUYCCKHE U aHATMTUICCKHIE BECHI.
[TomemeHust A CaMOCTOSITENILHON pabOThl O0YYarOIIMXCsS OCHAIEHBl KOMITBIOTEPHOM TEXHHKOW C
BO3MOKHOCTBIO TOJKIOUeHUss K cetu "MHTepHer" u obOecrnedeHbl JOCTYIIOM B 3JIEKTPOHHYIO
nH(}OPMaLIMOHHO-00Pa30BaTENBHYIO CPEaYy.

[Iporpamma coctaBieHa B coorBeTcTBuU ¢ TpeboBanusamu OC HHI'Y no HanpaBieHuo moAroTOBKU
04.03.01 «Xumus».

ABtop(bl): KopsiTiieBa Anactacus KoHcTaHTHHOBHA, KaHAWIAT XUMUYECKUX HAYK, TOIICHT
ITerpkoB Brnagumup Mnbuy, KaHAUAAT XUMUYECKUX HAYK, JTOLICHT.

3aenyrommii kadenpoii: CynelimanoB Eprennit BnagumupoBud, TOKTOp XUMHYECKUX HAYK.

[Iporpamma ogoOpeHa Ha 3aceaHu MeToIMuecKoil KOMIUCCHH XUMHUECKOTO (hakyinbTeTa oT 23 mMast
2023 r., npoTokoa Ne 7.



