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1. MecTo nucuuniauabl B crpykrype OIIOII

Hucuumuaa 51.0.03.06 Xumuyeckast TEXHOJIOTUSI OTHOCUTCS K 003aTeNbHOM YacT 00pa3oBaTeIbHON
IIPOrPaMMBIL.

2. Ilnanupyemblie pe3yabTaTbl OOyYeHHS MO JAUCIHHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEMBbIMHU
pe3yJbTaTaMH OCBOEHHUSI O00pPa30BaTeJbHOIl NpPoOrpaMMbl (KOMIETEHIUSIMM M HHIUKATOPAMM
JOCTHKEHUSA KOMITeTeHIHi)

Dopmupyembie IInanupyemMble pe3yJibTaThl 00yueHus: no Aucuuiinie | HauMmeHoBaHue 01lIeHOYHOIO CpeCTBA
KOMIIETCHIM U (MoayJil0), B  COOTBETCTBMHM C  HHIAMKATOPOM
(xom, comepkaHHe | AOCTHIKEHHS KOMIETEHIMH
KOMIICTEHITHN) Hupukatop gocru:kenus | Pe3yabrarhl 00ydeHus Jos Texkymero | s
KOMIIETCHIM U 1O JUCHHILINHE KOHTPOJISA MPOMEKYTOUHOI
(xonm, COJlepKaHue ycneBaemMoCcTH aTrecTaluu
WHINKATOPA)
OIIK-1: Cnocoben OIIK-1.1: Cucmemamusupyem |OIIK-1.1: Omuem no
ananusupoeams, u aHaauzupyem pesyromamul | 3Hams meopemuyeckiue 0CHO8bl nabopamopHwim Drzamen:
UHMEPNPEMUPOBAM® | xyypyeckux IKCNEPUMEHMOE, | CMAHOADMHBIX XUMUYECKUX pabomam
Koumponvuvie
u 0bobwamo N . .
HaO00eHUll, usmeperull, a onepayuil.
pe3yibmamol 60npOCyL
makoice pes3ynbmamal Ymems obpabameisams u
9KCHEPUMEHMATILHBIX N §
Pacuémos ceolicms 6euecms U | AHAIUSUPOBANb Pe3yibmanmyl
u pacuemmno-
meopemuueckux MaAmMmepuanos. XUMUHECKUX IKCNEPUMEHIMO8.
pabom xumuyeckotl OIIK-1.2: Ilpeonacaem Bnaoemw naswvixamu
HAnpasieHHocmu uHmepnpemayuio oghopmaerus pe3yrbmamos

PE3VIbMamos coOCmeeHHbIX
IKCNEPUMEHINOS U PACUEMHO-
meopemuyeckux pabom ¢
UCNONL308AHUEM
meopemuyecKux 0CHO8
MPAOUYUOHHBIX U HOBBIX
Paz0enos xumuu.

OIIK-1.3: @opmynupyem
3aKOYEHUsl U 8bIBOObI NO
Pe3VIbMAamam aHausa
JUMepamypHoixX OaHHbIX,
COOCTBEHHbIX
IKCNEPUMEHMANLHBIX U
PAcYémHO-meopemuieckux
pabom xumuyeckou

HAanpaejlenHocmu.

XUMUUECKUX IKCNEPUMEHMOE,

Hab0OeHUl, usMepeHull.

OIIK-1.2:

3namv meopemuueckue ocHobl
MPAOUYUOHHBIX U HOBbIX
pazoenos Xumuu.

Ymemo 0bvsacuams pezynomamut
COOCMBEHHbIX IKCNEPUMEHINOB U
PACcUEMHO-MeopemuyecKux
pabom no npednazaemvim
MEMOOUKAM.

Bnaoemv 6azosvimu Hasvikamu
unmepnpemayuu pe3yibmamos
IKCNEPUMEHMATLHBIX U
pacuémmo-meopemuueckux
pabom xumuyeckou

HANpaeilenHocmu.

OIIK-1.3:

3unamo meopemuueckue ocHosvl
MUNoGLIX NPoYeccos
XUMUYECKOU NPOMBIUAEHHOCHIU.
Ymemo ¢popmynuposamo
8b1800bI NO PE3YILMANAM
amanusa IumepamypHoix OaHHbIX

u cobcmeeHHvix pabom




XUMUYECKOU HANPABIEHHOCMU.
Bnaoemv nasvikamu 0600wenus
Pe3YIbMAamos ana3a
JUMeEPAmypHbIX OAHHbIX U
cobcmeeHHbIx pabom

XUMu4eckou HanpaejleHHocmu.

OIIK-2: Cnocoben
npoeooums
XuMuyeckutl
IKCnepumMenm ¢
UCNONIb306aHUEM
COBPEMEHH020
obopydosanus,
cobmodas Hopmul
MexHUKY
besonachocmu

OIIK-2.1: Pabomaem c
XUMUHECKUMU BeUecmEamu C
CcobnI00eHUeM HOPM MEXHUKU
besonachocmii.

OIIK-2.3: IIlposooum
UCCIe008AHUS CBOUCME
eeujecms u Mamepuailos ¢
UCNONIb30BAHUEM
COBPEMEHHO20 HAYHUHO20

060pydosanus.

OIIK-2.1:

3namu xumuueckue ceolicmea
6ewecms 1 Mamepuanos u
npasuna 6e30nacHo20
obpaujenus ¢ Humu.

Ymems npoeooums xumuuecxuii
IKCHEPUMEHTI HA COBDEMEHHOM
0bopydosanuu ¢ coonooenuem
HOpM MeXHUKYU 6e30NnacHOCHL.
Braodemw nasvikamu npogedenus
XUMUYECKO20 IKCNEPUMEHMA C
cobno0eHuem HOpM MexHUKU

be3onacnocmu.

OIIK-2.3:

3name ocnosHble npuHYUNLL
pabomul KOHMPOILHO-
UBMEPUMENLHBIX NPUOOPOS,
UCRONBL3YEMBIX 8 XUMUUECKOU
NPOMBIUTIEHHOCTU.

Ymems nposooums usmepenus
1O CMAHOAPMHBIM U HOBbIM
MemoOUKam, UCnOIb306AMb
nPOSPAMMHbBLE NPOOYKMbL OJIst
KOHMPOJIsl IKCNEPUMEHMA U
00pabomku e20 pe3yibmamos.
Brademw nagvikamu usmepeHus
napamempos uzyuaemo2o
npoyecca Ha coO8PEMEeHHoOM

o0bopydosanuu.

Jlonyck k
1abopamopHoil
pabome

Oxzamen:
Koumponvuvie
sonpocul

OIIK-3: Cnocoben
NpUMeHsIms
pacyemHo-
meopemuyeckue
Memoowl 0
U3yueHUsl ceolcme
sewecms u
npoyeccos ¢ ux
yuacmuem, Ucnob3ysi
cospemennoe
npocpammHoe
obecneuenue u bazvi
OaHHbIX
npogeccuonanvio2o

OIIK-3.1: Ilpumensem
meopemuyeckue u
NnoLYIMIUPUYECKUE MOOCIU

npu pewenuu 3a0au

XUMUYECKOU HANpaeileHHoCcmu.

OIIK-3.2: Hcnonvsyem
CMAHOApmMHOe NPOSPAMMHOE
obecneuenue u
cneyuanusuposanHle 6azol
OaHHBIX NPU peuteHUU 3a0ay
npogeccuonanvrol

OdesimenbHOCIU.

OIIK-3.1:

3unamo ocnogneie
3aKOHOMEPHOCU MUNOBLIX
npoyeccos XumMuiecKkou
MexHoN02UU.

Ymemo npumensmo
meopemuyeckue u
noxyaIMnupudecKue Mooenu npu
peuleHuy 3a0ay XumMuKo-
MexXHON02UYEeCKOl
HAnpaeneHHoCmu.

Bnaoemv nagvikamu pewenus

3a0a4 XUMUKO-MEXHOJIO2UYECKOU

Ayoumopnas

KOHmMpONbHAs paboma

Okzamen.

3aoauu




HA3HAYEeHUA

HANpaeileHHocmu.

OIlK-3.2:

3uame ocnoenoe cmandapmmuoe
npoepammHoe obecneuenue u
cneyuanbHble 6a3bl OAHHbIX,
Heobxo0umble OJist peuleHus
30044 XUMUKO-MEXHON02UYECKOU
HAanpaeieHHoCmu.

Ymems npumensamo
CMAHOApPmMHOe NPOSPAMMHOE
obecneuenue u cneyuaibHble
6a3bl OaHHbIX, HeOOX00UMbLE OISl
pewiens 3a0ay XUMUKo-
MexHOL02UUeCKOU
HAnpaeiLeHHoCmu.

Braoemw nasvikamu
UCNONBb306AHUsL CMAHOAPMHO20
nPOSPAMMHO20 06ecneyenus u
cneyuanbHoll Oazvl OAHHBIX,
HeobX00uMblx OJis peuleHus
3a0a4 XUMUKO-MEXHOLO2UYECKOU

HanpaejleHHocmu.

OIIK-4: Cnocoben
nIaHUposams
pabomvl Xumuieckou
HAnpaeileHHocmu,
obpabamvieams u
UHmMepnpemuposams
NnoJNyYeHHble
pesyiomamsl ¢
UCNONIb306ANHUEM
meopemuyeckux
SHAHULL U
NPAKMUYECKUX
HABLIKOG PeuleHus]
Mamemamuyeckux u
Quzuyeckux 3a0ay

OIIK-4.1: Hcnonv3yem
bazosvle 3Hanus 6 obracmu
mMamemMamuku u u3uKy npu

naanuposanuu pabom

XUMUYECKOU HanpaejieHHoCmu.

OIIK-4.2: Obpabamvisaem
OaHHble C UCNONb30BAHUECM
CMAHOApPMHBIX CROC0O08
aAnnPOKCUMAYUY YUCTEHHBIX
Xapakmepucmux.

OIIK-4.3: Unmepnpemupyem
PE3VIbMAambl XUMUYECKUX
HaO00eHUll ¢
UCNONb306AHUEM PUIUYECKUX

3AKOHO8 U NPeOCMA8IeHUll.

OIIK-4.1:

3namv meopemuueckue ocHobl
mMamemamuxy, uuKu,
Heop2anuiecKou, opeaHuiecKkoul
u Qusuveckol xumuu,
Heobxooumbie npu
naanuposanuu pabom
XUMUYECKOU HANPABIEHHOCMU.
Ymemo npumensimo snanus 6
obnacmu gusuku, MamemamuKu
U XUMUU 07151 ONUCAHUSL S6LeHUTI
XUMUKO-MEXHOL02UUECKOL
HANPAeLeHHOCmU.

Burademw nasvixamu
NAGHUPOBAHUSL PAGOMbL XUMUKO-
MEXHOIOSUYECKO

HANpaeileHHocmu.

OIIK-4.2:

3namo cnocobwl annpoxcumayuu
YUCTIEHHBIX XAPAKMEPUCTUK
MUNoGuIX NPOYECcos
XUMUYECKOT MEXHONO02UU.
Ymems npumensamo cnocobv
aAnnPOKCUMAYUY YUCTEHHBIX
XApakmepucmuk munoeolx
npoyecco8 XumMuiecKkou
MexHON02Ul.

Braoems nasvikamu

Konnokeuym

Oxzamen:
Konmponvusie

60NpPOChHL




UCNONb306AHUS MEOPEMUUECKUX
SHAHUL U NPAKMUYECKUX
HaBbIKO8 npu 06pabomie

pe3ynbmamos.

OIIK-4.3:

3namo pusuueckue 3axonv u
npeocmasnenus, Heooxooumvle
01 uHmepnpemayuu
Pe3yIbmanos XuMuieckux
Hab00eHUl.

Ymems npumensmo pusuueckue
3AKOHbL U NPeOCmAgeHls,
Heobxooumbie Oist
unmepnpemayuu pe3yibmamos
XUMUYECKUX HAOIIOOeHUIL.
Braoemw nasvikamu
unmepnpemayuu pe3yibmamos
XUMUYECKUX HADII0OeHUll ¢
UCNONb306aAHUEM PUULECKUX

3AKOHO8 U NPeOCmAagieHUll.

OIIK-6: Cnocoben
npeocmasnsimo
pe3yibmamol
npogeccuonanvHoll
OesimenbHoCmu 8
yCemHou u
nucbMeHHol ghopme 8
coomeemcmeuu ¢
HOpMamu u
npasunamu,
NPUHAMBIMU 6
npogheccuonanbHom
coobuecmase

OIIK-6.1: [Ilpeocmasnsem
pe3yrbmamsl pabomol 8 ude
omuema no CManoapmHoul
dopme Ha pycckom sA3vIKe.
OIIK-6.3: 'omosum
npesenmayuio no meme
pabomvl u npedcmaegisiem ee
HA PYCCKOM U aH2NUTICKOM

A3bIKAX.

OIIK-6.1:

3namev cmanoapmmuvie
mpebosanus, npedvasisiemvie K
pe3ynomamam 1a60pamopHvIx
pabom 6 ude omuéma.
Ymemw ananusuposamo
pe3ynbmamul 1a60pamopHbIX
pabom c yenvlo 6bisi6eHUA
B03MOJICHBIX OUUDOK.
Bnaoempo nagvikamu
KOPPEKmHOo20 NpedcmagieHus
pe3ynbmamos 1a60pamopHvIx

pabom 6 sude omuéma.

OIIK-6.3:

3uamo cmandapmmuvie
mpeboeanust, NPeOvAGIAEMbLE K
npe3eHmayuy XuMuko-
MEexXHON02UUEeCKOT
HANPAeLeHHOCmU.

Ymems npeocmasnsmo ycmuutii
00K1a0 68 COOMBEMCMBUU C
HOpMAMU U NPAGUIAMU,
NPUHAMbIMU 8
npogheccuonarbHom
coobwecmae.

Braoemw nasvixamu
npeocmasnenus npe3eHmayuu
XUMUKO-IMEXHOL02UUECKOT

HanpaejlenHnocmu.

Joknao-npezenmayus
Omuyem no
1a60pamopHvim

pabomam

Oxzamen:
Konumponvusie

60NpPOChHL




3. CTpyKkTypa M coJepkaHue TUCUUIIMHBI

3.1 TpynoeMKOCTb JUCHUIJIMHBI

ouHasi

OO0 as TPy10eMKOCTb, 3.€. 11

Yacos 1o yueoHOMYy NJIaHy 396

B TOM YHCIIE

ayJAUTOPHbIE 3aHATHA (KOHTaKTHasi padora):

- 3aHSATHS JIEKIIMOHHOTO THIA 64

- 3aHAITUS CEMHHAPCKOTr0 THMA (MPaKTHYeCKHe 3aHATHS / 1aGopaTopHbIe padoThI) 192

- KCP 4

caMoCTOsITe/IbHAsI padoTa 64

IIpoMe:kyTOUHASI ATTECTAIUS 72
3K3aMeH

3.2. Conepxanue IUCIHUILIUHBI

(cmpyxmypupoeanHnoe no memam (pazoeiam) ¢ yKazanuem omeedeHH020 Ha HUX KOIULecmed
aKademuyecKux 4aco u euovl Y4eOHbIX 3aHAMuUlL)

HaumeHoBaHue 1 KpaTKoe COepKaHNe Pa3IeioB U TeM TUCIIUTLIHHBI Bcero B TOM YHCJIC
Yachl
( ) KonrakrHas paborta (paboTa BO
B3aMMO/ICHCTBUH C TPEIO/IaBaTeIeM),
Yackl U3 HUX
S3ansTHL CamocrosTensHas
CEMHHAPCKOro padora
3anarus THIIA obywaromerocs,
JIEKIIMOHHOTO | (mpakThuueckue | Bcero Jackl
THUIIA 3aHATHsA/1abopa
TOpHBIC
paboThI), 4achl

b b b b o

0 0 0 0 0
Tema 1. O61mIHe BOMPOCH XUMUYECKON TEXHOIOTHH 33 8 10 18 15
Tema 2. TeopeTnveckre OCHOBBI XUMHUYECKOW TEXHOIOTHU 187 44 118 162 25
Tema 3. CTpykTypa U TEXHOJOTHUECKHE CXEMbl XUMHUECKUX MTPOU3BOJICTB 100 12 64 76 24
Artrectanus 72
KCP 4 4

T

Hroro 396 64 | 192 260 64




4. YueOHO-MeTOANYECKOE 00ecIIeYeHHEe CAMOCTOSITEIbHON padoThl 00y4aromuxcs

st oGecriedeHust CaMOCTOSITEIFHOM Pa00THI 0O0YYAIOIIMXCS HCTIOIB3YIOTCS:

- OTKpBITHINA OHJIaH-Kypc MOOC "[IpoMblIlIIEHHbIE XUMUKO-TEXHOJIOTHYECKHE MPOLIECCh”

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

Nubie yuebHO-MeToanueckue Mmatepuansl: 1. Knammms FO.I1., Kopeitiiea A.K. U3mepenue
TeMIIepaTypbl B XUMHUYECKOW MPOMBIIIJICHHOCTH. MeToaudeckas pazpadorka. - H. Hosropoa: HHI'Y,
2004. -32c.

2. Knanmms FO.IT., HlenokoB NU.A. TermnooOMeHHBIE MPOIECCHl B XUMUYECKOW TEXHOIOTHH.
Y4eOHo-meroanueckoe nmocobdue. - Huxuauit HoBropon: Hukeropoackuii rocyausepcuret, 2016. - 24 c.
3. Cubupkun A.A. Pa3nenenne cMecei IeTyInX BEIIECTB MEPUOTNUCCKON PEKTH(PUKAIINCH.
YuyebHo-MeToanueckoe nmocoowue. - Huwxuuii Hosropoa: HHI'Y, 2020. - 38 ¢

4, ITerpkoB B.U., Kopeitiiea A.K. XUMHNYECKUE PEAKTOPHI: Y4yebno-meToandeckoe
nocobue. - Huwxnauit Hosropoa: Hmwkeropoackuii rocynusepcurert, 2013. - 75 c.

S. Tenerun C.B., Maiiopos I1.A. [Ipuponnblie U mpoMsllIeHHbIE BOBI. [IpoMblieHHas

BOJIOIIO/ITOTOBKA. YueOHO-MeToanyeckoe nocooue. Huxuuit Hosropon: Huxeropoackuit
rocynusepcuret, 2023. - 26 c.

6. PACUETBI XUMHUKO-TEXHOJIOTMYECKUX ITPOLECCOB. Yacts 1. Xumuyeckue
peakTopsl, paboTaromue B uzotepmudeckom peskume. Cocrasutenu: [letskoB B.U., Kopseitiiea A K.,
Acabuna E.A. YueOHo-meToanueckoe nocodue s npaktukyma: Huwxuuit Hosropoa, 2008. - 33 c.
7. Kopeitiera A.K. TEITJIOBBIE PEXKMMbI XUMHNYECKHNX PEAKTOPOB: Yue6Ho-
MeToaudeckoe mocodue. - Hmwkuuit HoBropoa: Huskeropoackuii rocynusepeuteT, 2015. - 48 c.

5. @oHI OLEHOYHBIX CPEJICTB [UIS TEKYIIero KOHTPOJIA YCNEeBA€MOCTH M MPOMEKYTOUYHOI
aTTeCTAIMHU MO THCHHUILIHHE (MOTYJIIO)

5.1 TunosBblie 3aJlaHusA, He06XOI[I/IMI)Ie AJIA OHCHKH pe3yabTaToOB oﬁyqemm IPpHA MPOBCICHUH
TEKYLIECT0 KOHTPOJIA YCIIEBACMOCTH C YKa3aHUEM KPUTEPUEB UX OCHUBAHUSA

5.1.1 TunoBelie 3agaHus (OLEHOYHOE cpeAcTBO - OTYeT 1o 1a00paTOpHBIM padoTam) Il OLCHKH
copmupoBannocTu kommnerennuu OIK-1

1. Tlpomssenute pacuer K03 PHUIHEHTA TeIIIONepeady IBYXTPyO4aToro Bo10-BOITHOTO TETIIOOOMEHHNKA THIIA

"rpyba B TpyOa".
2. TlpoaHanu3upyiTe, KaKk MEHACTCS KOIDOHUIHMEHT TEIIO0TIaYH TOPSYEro TEIIOHOCHTEIS PH U3MEHEHHH peXuMa

JBIDKCHUS BOJIBI B TEINIOOOMEHHUKE IPH BBITOJIHEHNH Bamu mabopaTtopHoii paboTs! "H3ydeHne TepMUIecKoro
COIIPOTHUBIICHHS ABYXTpYyOUaToro teruioooMeHHuKa". COOTBETCTBYET JIM 3TO TEOPETHUECKHUM IIPEICTABICHHUAM?
3. Kak MO>XHO OOBSICHUTB, YTO NIPH U3MEPEHUH TEMIEPATyPhl BOABI B TEPMOCTaTe TEPMOMETPAMHU Pa3HOTO THITA
MOJIYYar0TCs pa3HbIe 3HAUEHUS?
4. Kax onpeaenuTs TMMUTHPYIONIYIO CTaIHI0 TeTePOTeHHOTO Npoliecca 00KHUTa KoJlde1aHa IIPH BRITIOJTHEHUH Bamu
naboparopHoii padoTel "O0KHr TBepbIX MaTepraioB"? ChopMyaupyiiTe BEIBOIBI [0 IPOJEIaHHON pabore.

5.1.2 Tunosble 3agaHus (OLEHOYHOE cpeAcTBO - OT4YeT 1o J1a00paTOpHBIM padoTam) Il OLCHKH
copmupoBannocTu komnerennuu OIK-6

1. BbinonHUTE pacyeT CTeneHu BbIropaHUA cepbl B XO4e BbINOHEHUA na6opaTopH0|?1 p860TbI

«O6XUr TBEPAbIX MATEPMAIOBY.

2. CocrtaBbTe TaONMUILY, BKIFOYAOIIYIO SKCIIEPUMEHTAIBHEIC U PACYETHEIE JJAHHBIE, TOJTYICHHBIC TTPH
BBITIOJTHEHUH J1a00PaTOPHBIX paboT

3. PaccumTaliTe BbIXxo4, NPOAYKTa B XOA€E BbINOJIHEHUA NabopaTopHOM paboTbl «PeaKTop



naeanbHOro cMelweHuns nepunoandeckoro gerictama (PUC-MN)».

4. Kak paccuMTaTb TENNOBYHO HArpy3Ky Ten1006mMeHHUKa? Kakme BeNNYMHbI ANA 3TOFO HYXKHO
onpeAenvTb aKCNepumeHTanbHo? (nabopaTopHana paboTa «M3yyeHne TepmmyYecKoro
CONpPOTUB/IEHMA ABYXTPYOUYATOro TENN006MEHHUKAY)

5. ChopmMmynupyinTe OCHOBHbIE 3Tanbl pacyeTa KoappuuMeHTa TENIOOTAAYM (C MCMNOIb30OBAHNEM
KpUTepUanbHbIX ypaBHeEHUN). (nabopaTopHas paboTa «M3y4eHne TepMUYECKOro
CONpOTUBAEHMA ABYXTPYOYATOro TeNN1006MEHHUKa»)

6. B yem 3akntoyaeTca ¢pm3nMyeckunii cmbicn KoadduumeHTa Tennonepenaym n Kak oH
paccunTbiBaeTcA? (nabopatopHan paboTa «M3yyeHne TepMUYECKOro CONPOTUBAEHMA
ABYXTpybYaTOro TeNN1006MEeHHUKA»)

7. Kak onpefenvtb ruApoaAMHaMUYECKUI PEXUM ABUMKEHMA TenoHocutenen? MNpusegure
npumep pacyeTta. (nabopatopHasn paboTa «M3yyeHne TePMUYECKOro CONPOTUBAEHMSA
ABYXTpYybYaTOro Ten1006MeHHUKa»)

8. Y70 TaKoe yCTOMYMBOCTb TEXHONOMMYECKOTO peXXmMma?

9. MpoaHann3npynTe ycToMUYMBOCTb PEXKMMA Ha Npumepe agnabatmyeckoro PUC-H.

10.ChopmynnpyinTe KauecTBEHHbIE PEKOMEHAALMMU MO NOBbILEHUIO YCTONYMBOCTU
TEXHONIOTMYECKOTO peXxmma.

Kpurtepun ouennBanus (0OneHoYHoe cpeacTBo - OT4eT M0 J1a00paTOPHBIM padoTam)

Ounenka Kpurepun ouennBanus

OTueT n0/DKEH YIOBIETBOPSTH BCEM TPEOOBAHUSAM, MPENBSIBISIEMBIM K O(OPMIICHHIO

saqreno OTICTA. Copep:xaHue 0T4€Ta COOTBETCTBYET Ha3BAaHUIO J1a00paTOPHOM pabOTHI.
Pe?;y.]'II)TaTI)I OKCIICPUMCHTA OTPAKCHBI B OTYCTEC, COOTBECTCTBYIOT JaAHHBIM B IMOAINMCAHHOM
IIPOTOKOJIE, 00pabOTaHbl, C/IeIaHbl COOTBETCTBYIOIINE BHIBOBI

Copep:xaHue 0TuY€Ta HE COOTBETCTBYET TEME JIA0OPAaTOPHOU pabOThl, IPEIbSIBISIEMbIE
HE TpeboBaHus K 0(hOpPMIICHHIO JTabOpaTOpHOIl paboThI HE COONI0IeHbI. Pe3ynbTaThl
3a4YTCHO OKCIICPUMEHTA HE OTPAKCHBI B OTYECTC, 00 HE COOTBCTCTBYIOT IIPOTOKOIY, HC

00paboTaHbl, BEIBOJIBI IO paboTe HE caenanbl. Mu oTueT He peocTaBeH.

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

1. OnuwnTe NPUHLMN AEUCTBUA U YCTPOMUCTBO CAEAYIOWMX BUA0B TEPMOMETPOB: XKUAKOCTHbIE
TepMOMETPbI pacwmpeHmna; 4epopmaLMoHHbIE TEPMOMETPbI; MaHOMETPUYECKMEe
TEPMOMETPbI (ra30Bble, }KUAKOCTHbIE, MAPOBbIE); TEPMOMETPbI CONPOTUB/EHUS;
TEPMOPE3NCTOPbI; TEPMOINEKTPUYECKUIA TEPMOMETP; PAANALMOHHBIA NUPOMETP.

2. Kakumm TepMmomMeTpamm MOXKHO N3MEPUTb caeayrolmne tTemnepartypbl: -200°C, -100°C, -50°C,
0°C, 50°C, 100°C, 200°C, 800°C, 1000°C, 1500°C, 2000°C?

3. KaKk n3mepseTca TemnepaTtypa B KOIOHHE CMHTE3a aMMMaKa?

4. MNepeuncnnte TeXHONOrMYECKME NOACUCTEMbI B MPOU3BOACTBE a30THOM KUCNOTbI.

5. Kakum obpasom ocyuiectBnfeTca ynpasaeHMe NpoLeccoM Npu HapyLLueHUAxX
TEXHO/IOMMYECKOrO pexknuma’?

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



Onenka Kpurtepun onenuBanuns

JlonmyCTUMBIN ypOBEHb 3HAHHI BbIIIE MUHUMAIBHOTO. [IpoaeMOHCTpUpPOBAaHbI OCHOBHBIE
ymenus. [Ipu penenny TUMIOBBIX 3ajaHU MOTYT ObITh HerpyOble omnoku. Mmeercs
HaOOp HABBIKOB BbIIIE MUHUMAIBHOTO JJIsl PEILICHUS! CTAHIaPTHBIX 33]1a4 ¢ HEKOTOPBIMU
HeJ0YeTaMU

3a4TCHO

YpoBeHb 3HAHHH HI)KE MUHHUMAJIBHBIX TpeOoBaHu. MiMenu mecTo rpyObie omuoku. [Ipu
HE pElIeHNH CTaHAaPTHBIX 3a/1a4 HE MTPOJIEMOHCTPUPOBAHBI OCHOBHBIE YMEHUS U 0a30BbIe
3aYTEHO HaBBIKU. I HEBO3MOKHOCTh OLEHUTh HAaJN4Ke 3HaHUM, YMEHUI 1 HaBBHIKOB BCIIEJICTBUE
0TKa3a 00y4arouierocsi OT OTBETA.

5.1.4 TunoBble 3aJaHus (OLEHOYHOE CPEICTBO - AYAUTOPHASI KOHTPOJIbHAsI padoTa) J1J151 OleHKH
copmupoBannocTu komnerenuuu OIK-3

Konrtponbnas padota 3

1. M3orepmuueckas peakuus tuna A + B — 2R + S nporekaer B nepuoandeckom PUC mipu

HavyanbpHbIX KoHIeHTpausax CA,0 = CB,0 = 1,2KMOJIB/M3. 3a 240 c gocturaercs CTENeHb
npeBpaiieHus 1o BemecTtBy A 20%. [lopsaok peakiiuu BTopoid. Onpenenure KOHCTaHTY
CKOpPOCTH

2. XKunxodaznyto peakmmio 4 + B <> 2R npoBomar B mporounom PHC. Koncranra

CKOPOCTH IpsIMO peakiuu  Kmp = 2.3 1072 MS/KMonb-ceK, KOHCTaHTa CKOPOCTH OOpaTHOMH

peakuu Kogp = 0.42- 1072 m3/kmonb-cek. PaccunTaiite 06beM peakTopa, HEOOXOIUMBIN TSt
nonydyeHust XxB= 0,3. Mcxoansie BelecTBa nojaorcs pasneabno. CKOpocTh MoJauu BEIIeCTBa

A pasna 0.008 M3/C€K, HavyaibHas KoHUeHTpaus A B motoke 0.12 KMOJTB/MS. CxopocTb

nogauu B 0.006 M3/ceK, HavyaybHas KoHIeHTpamus B B motoke 0.15 KMOJTB/MS

HCXOJHOM PacTBOpe OTCYTCTBYeET. [[10THOCTH cMecu MOCTOsIHHA.
3. Kak npoBecTu aHanu3 yCTOWYUBOCTH TETIOBOTO PEXHUMa B a1a0aTUUECKOM peakTopa
UJI€aTbHOTO CMEIICHUS] HEMPEPBIBHOTO ACHCTBUA?

. [Iponykr B

Kpurepun oneHuBanus (OEHOYHOE CPEACTBO - AyIMTOPHAS KOHTPOJIbHasi padoTa)

Ounenka Kpurepun onenuBanus

YPOBCHB 3HaHUH B 06’beMe, MPEBLIMIAOIIEM IPOTrpaMMy TOATOTOBKH.
HpOI[eMOHCTpI/IpOBaHH BCC OCHOBHBIC YMCHMUS. Peniens! Bce OCHOBHBIE
MMPEBOCXOAHO 3aJa4u. BEIIOIHEHEI BCe 3aJaHus, B IIOJTHOM o0BeMe 0e3 HCA0YCTOB.
HpOI[eMOHCTpI/IpOBaH TBOp‘-IeCKI/Iﬁ noAXoJ K peHICHUIO HECTAHAAaPTHBIX
3aaad.

YPOBCHB 3HaHUH B 06’beMe, COOTBCTCTBYIOIIICM ITPOTpaMM€E IMMTOATOTOBKH, oe3
OIINOOK. HpO,Z[CMOHCTpI/IpOBaHBI BCC OCHOBHBIC YMCHUS, PCILICHBI BCC
OTJIMYHO OCHOBHBIC 3aia4U C OTACIIbHBIMH HECYIHICCTBCHHBIM HEAOUCTAMU,
BBITIOJITHCHBI BCC 3aJaHUA B ITIOJTHOM ooneme. I1 OACMOHCTPHUPOBAHBI HABBIKA
IpUu pCHICHUN HECTAHAAPTHBIX 3a1a4 0e3 omuboK 1 HEOOYCTOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrPaMME MOITOTOBKH.
JlomyIIeHO HECKOJIBKO HECYIIECTBEHHBIX OIIHOOK. [TpogeMOHCTpHpPOBaHbI
BCE OCHOBHBIC yMeHUs. PellieHbI Bce OCHOBHbIE 3a/1a4H. BhIMOJIHEHBI BCE
3aJlaHusl, B TIOJJTHOM 00beMe, HO HEKOTOPBIC C HEIOUETAMHU.
[TporeMoHCTpUPOBaHbI 0a30BbIC HABBIKK MTPH PEIICHUH CTAHIAPTHBIX 331a4
0€e3 OIIMOOK U HEJOUYETOB.

OYeHb XOpOLIO




Onenka Kpurepun onenuBanus

YpoBeHb 3HaHUI B 00bEME, COOTBETCTBYIOIIEM NPOTrPaMMe MOATOTOBKH.
Jlony1ieHo HecKOJIbKO HerpyObIx omnbok. [IpogemMoncTpupoBansl Bce
OCHOBHbIE yMeHUs. PellieHsl Bce OCHOBHBIE 3a/1a4H C HETPyObIMU
omrOKkaMu. BeInoHeHb! Bce 3a/1aHus, B IOJTHOM 00beMe, HO HEKOTOPhIE C
Hepoveramu. [IpogemMoHcTprpoBaHbl 6a30BbIe HABBIKH IPU PELICHUH
CTaHJapPTHBIX 33/1a4 C HEKOTOPHIMH HEJI0UETaMHU.

XOpOIIO

MuHUMabHO AOMYCTUMBIN YPOBEHB 3HaHHK. [[omyIieHo MHOTO HETpyObIX
omn6ok. [IporeMoHCTpUpPOBaHBl OCHOBHBIE YMEHUS. PelieHbl TUIIOBbIE
YIIOBJIETBOPUTENIBHO  3a/1auMl ¢ HErpyObIMU orOkamu. BolnomHeHbl Bce 3ajaHusl, HO HE B IIOJTHOM
o0wveme. MeeTcss MUHUMAIIbHBII HA0Op HABBIKOB JIJISl PEIICHMUS
CTaH/IAapPTHBIX 33/1a4 C HEKOTOPBIMH HEI0UETaMHI

YpoBeHb 3HaHMI HI)KE MUHUMAJIBHBIX TpeOoBaHUM. ViMenu MmecTo rpyOsnie

HEYJIOBJIETBOPUTEIIHH

o YA p omn6Oku. [Ipu pemieHnu crangapTHHIX 33a4 HE IPOAEMOHCTPUPOBAHbI
OCHOBHBIE YMEHUS 1 0a30BbI€ HABBIKU.
OTtcyTcTBUE 3HAHUN TEOPETUUECKOT0 MaTtepraia. OTCyTCTBUE

— MUHUMANbHBIX YMeHHH. OTCYTCTBUE BIIa/ICHUSI MAaTEPUATIOM.

HeB03MOXKHOCTh OILIEHUTh HATUYHE 3HaHI/II>'I, YMCHPII;'I 1 HaBBIKOB BCJICACTBHUC
OTKasa 06yqa10meroc51 OT OTBCTA.

5.1.5 Tunosblie 3a1aHus (OLEHOYHOE CPeACTBO - KosIOKBHYM) /151 OLleHKH ¢()OPMHPOBAHHOCTH
xkomnerennuu OIIK-4

IIporpamma kosutokBuyma 1

1. Knaccudukanust OCHOBHBIX MPOLIECCOB M THIIOBBIX allapaToB, PEATU3YIOIIUX 3TAlbl COBPEMEHHBIX XUMHKO-
TEXHOJIOTHYECKHX IIPOLECCOB.

2. OOmwe npuauuns! pacuera XTI u annaparos.
3. TexHonornueckue kpurepun dpdexrusHoctd XTI

4. TIpobnema mMacmTabHOTO Mepexo/ia OT 1abopaTOPHOTO IKCIIEPUMEHTA K TIPOMBIIIUIEHHOMY TIPOU3BOJICTBY.
Teopust mogodus — annapaTt MOAEIUPOBAHHSL.

Teopemsl og006us.
[IpeobpazoBanue auddpepeHHaNbHbIX YpaBHEHHH METOIOM TIOJ00HSI.
IIpenmMeT u 3aa4M TEXHUUECKON THAPABIUKH.

Knaccudukarnms ruspoMexaHHYECKUX MPOIECCOB.

© © N o v

ypaBHeHI/Ie CIINTOIIHOCTH ITOTOKA.

10. JIuddepeHnnanbHbie ypaBHEHHS THAPOINHAMUAKN PEATLHON M UICATBHOM )KUIKOCTEH.
TI'unpoaunammueckoe momodue. O00OIICHHOE KpUTEPHATbHOE YPAaBHEHHE THIPOAMHAMUKHY.

11. OOmas xapakTepHCTHKa TEIIOBBIX IPOoLeCCOB. THIIBI TepeHoca TeroThl. TeMnepaTypHoe noJie.
TemrepaTypHbIid IpaIuEHT.

12.  OcHOBHO 3aKOH TeruIonpoBoaHOCTH. K03 pHIIMEeHT TermIonpoBOIHOCTH.

13. Tlepenaua Teria kouBeknueil. JluddepeHnansHoe ypaBHEHHE KOHBEKTHBHOTO MTEpEeHOCa TEIa.
TemmoBoe noooue. O600IIEHHOE ypaBHEHHE KOHBEKTHBHOI'O TEIJIOOOMEHA.



14.
15.
16.
17.
18.

Knaccugukanms u xapakTepucTUKa IPOLECCOB MacCOOOMEHa.

Mornexynapnas auddy3ust, KOHBEKTUBHBIN MaccooOMeH, TypOyineHTHas Auddy3ust.
O0001eHHOe ypaBHEHHE KOHBEKTUBHOTO MacCOOOMEHa.

AHayorus mpoueccoB NepeHoca Teria U Macchl.

OCHOBHBIE YPaBHEHHUS IIPOIIECCOB MACCOIIEpEAaYn

Kpurepun onenuBanus (oneHo4Hoe cpeactso - KonnokBuym)

Ouenka Kpurepun oueHuBanus

YpoBeHb 3HaHU B 00BbEMe, ITPEBBILIAIOIIEM TPOTrPaMMY OITOTOBKH.
[TponemoHCcTpUpOBaHbI BCce OCHOBHBIE YMeHHUsI. PelieHbl Bce OCHOBHBIE

IMPEBOCXOTHO 3aJa4du. Brimonnens! Bce 3aJaHus, B IIOJJTHOM o0BeMe 0e3 HEA0YECTOB.

[IponeMoHCTpUPOBAaH TBOPUYESCKUN MOAXO K PEIICHUIO HECTAaHAAPTHBIX
3a1ad4.

ypOBeHB 3HaHWUH B O6’beMe, COOTBCTCTBYIOIIICM ITPOTpaMME ITOATOTOBKH, oe3
OIINOOK. HpOHGMOHCTpHpOBaHH BCC OCHOBHBIC YMCHU:, PCILICHBI BCC

OTIIMYHO OCHOBHBIC 3a1a4U C OTACIIbHBIMH HECYHICCTBCHHBIM HEAOUCTAMU,

OYCHb XOpOoHIO

XOPpOIIO

BBIINIOJIHCHEI BCC 3aJJaHUA B IIOJTHOM o0BeEME. HpOI[eMOHCTpI/IpOBaHBI HaBBbIKHU
IIpHu pCIICHNH HCCTAHAAPTHBIX 3a/1a4 0e3 omuooK 1 HEOO04YCTOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOIPAMME MOITOTOBKH.
JlonyIieHo HeCKOJIBKO HECYIIECTBEHHBIX OHOOK. [TpogeMoHCTprpOBaHbI
BCE OCHOBHBIC yMEHUs. PellieHbI Bce OCHOBHBIC 3aJ1a4d. BBIOITHEHBI BCE
3aJlaHus, B MIOJTHOM 00beMeE, HO HEKOTOPBIC ¢ HE0UYCTAMH.
[TpoaemMoHCcTprpOBaHbI 0a30BbIC HABBIKH MPH PELICHUHM CTaHIAPTHBIX 3aa4
0e3 OIIMOOK U HEJOUYETOB.

YPOBCHB 3HaHUH B 061>eMe, COOTBCTCTBYIOIICM ITPOTpaMM€E IMOATOTOBKH.
I[OHYH_IGHO HCCKOJBKO HCFPY6LIX OIIHOOK. HpOI[eMOHCTpI/IPOBaHLI BCC
OCHOBHBIC YMCHUS. PenieHbl Bce OCHOBHBIE 3aJa4UHt C HCFPY6LIMH
omunOKaMu. BEITTOTHEHEI BCe 3aaHus, B IIOJJTHOM O6’LCM€, HO HCKOTOPKIC C
HCO0YCTaMU. HpOHCMOHCTpHpOBaHLI 0a30BbIC HABBIKU IIpU pCHICHUA
CTAaHAAPTHBIX 3a/la4 ¢ HCKOTOPBIMU HEAOUCTAMMU.

MuHHMMAaNBHO TOMYCTUMBINA YPOBEHB 3HAHUH. J[0MyIIeHO MHOTO HETpyObIX
omn6ok. [IpogeMOHCTpUpOBaHbI OCHOBHBIE YMEHUS. PelieHbl THIIOBbIE

YAOBJICTBOPHUTCIIBHO 3aaa4u C Hery6LIMI/I omunOKaMu. BEITTOTHEHEI BCe 3aJaHus, HO HC B IIOJTHOM

o0beme. MiMeeTcst MUHUMAJIbHBIN Ha6op HAaBBIKOB JJIs1 pCHICHUA
CTAaHAAPTHBIX 3a1a4 C HCKOTOPBIMH HE0YCTaAMU

YpoBeHb 3HAHUN HUYKE MUHUMAaIIbHBIX TpeOoBaHuil. imenu mecto rpyObie

H BJICTBOPUTCIIBH

Oeyﬂo CTBOpHTC OIINOKH. HpI/I peHICHUHN CTAHAAPTHLIX 3a1a4 HC ITPOACMOHCTPHUPOBAHBI
OCHOBHBIC YMCHHS U 0a30BbIC HABBIKH.
OTCYTCTBI/IC 3HaHUH TCOPETUUYCCKOI'0O MaTcpuaja. OTCYTCTBI/IC

LIOXO MHUHUMAJIBbHBIX yMCHI/Iﬁ OTCYTCTBI/IC BJIaICHUS MaTCpUAJTIOM.

HeBo3MOXXHOCTh OLIEHUTDH HAJIM4HE 3HaHPII>i, yMCHI/Iﬁ 1 HAaBBIKOB BCJICACTBHC
OTKa3sa 06yqalomer0051 OT OTBCTA.

5.1.6 TunoBblie 3a1aHus1 (OLEHOYHOE CPEACTBO - JlokIaa-npe3eHTaNUsA) A5l OLEHKH

chopmupoBannocTu kommnerennuu OITK-6



TeMbl JOK/JIAA0B-TIPe3eHTALUI

1. IIpon3BoACTBO MUHEPATBHBIX YIOOPEHHIA;

2. CuHTE3 MeTaHo/a;

3. [Ipon3BOACTBO BHCKO3HOT'O/TIOIMAMUTHOTO BOJIOKHA (TI0 BEIOODY);
4. TIpon3BOJICTBO MOJMBUHUIXJIOPU/IA/TIONHATHIICHA (TIO BBIOODPY).

Kpurepun oueHuBanus (OeHOUHOE CPeACTBO - JlOKJIaa-nIpe3eHTAUA)

Ounenka Kpurtepuu onenuBanus

JlomycTuMbIN YPOBEHb 3HaHMI BbIIIE MUHUMAIBHOTO. [IpogeMOHCTprUpOBaHbI OCHOBHBIE
ymenus. [Ipu perenny TUIIOBBIX 3aaHU MOTYT ObITh HerpyOble omnOku. meetcst
HaOOp HABBIKOB BhIIIE MUHUMAIBHOTO JJIs PEIICHUSI CTAaHIAPTHBIX 33a/1a4 C HEKOTOPBIMU
HeJ0YeTaMU

3a4TCHO

YpoBeHb 3HAHHH HI)KE MUHHUMAJIBHBIX TpeOoBaHuU. FiMenu mecTo rpyObie ommoku. [Ipu
HE pElIeHNY CTaHAAaPTHBIX 3a/1a4 HE MTPOJIEMOHCTPUPOBAHbBI OCHOBHBIE YMEHUS 1 0a30BbIe
3aYTEHO HaBbIKU. VI HEBO3MOXKHOCTH OIIEHUTh HAJIM4Ke 3HAaHUM, YMEHUI U HaBBIKOB BCJIE/ICTBHE
0TKa3a 00y4arouierocsi OT OTBETA.

5.2. Onucanue KA OLlCHUBAHUSA PE3YJIbTATOB oﬁyqennﬂ o JUCHHUIIJIMHE IIPHU HpOMe)KyTO'lHOﬁ
arrecranuu

HIkana ouennBanusi c)OPMHUPOBAHHOCTH KOMIIETEHIHI

Yposen
b
chopmu HEY/10BJIETBOP Y/10BJI€TBO 04YeHb
IJI0X0 X0po1uio OTJIMYHO MPEeBOCXOIHO
POBaHH HUTEJbHO pHUTEJIBHO Xopoio
oCTH
KOMIeT
eHIM I
(MHIUK
aTopa
AOCTHIK He 324TeHO 3a4YTEHO
eHus
KoOMMneT
eHIMIA)
YpoBeHb
OtcyrcTBHE YposeHb poBet
N . 3HAHUH B
3HAHUH MuHUManeH | 3HaHWUU B obheMe YpoBeHb
TEOPETHYECKOTO o o0neme, ’ 3HAaHUH B
YpoBeHb COOTBETCTBY VpoBeHb
MarepHana. N JOMYCTUMBI | COOTBETCTBY o0beme, .
3HAHMI HIDKE 9 I0MIeM 3HaHUH B
HeBo3moxHOCTH i ypOBeHb 0IIeM COOTBETCTB
MHHUMAJIBHBIX 9 mporpaMme o0beme,
3HaHUS | OLCHUTH MOJHOTY . 3HAHUIL. nporpamMme yIomeMm
N TpeOOBaHUH. HOATOTOBKH MPEBBILIAIOIIE
3HAHMI JomymieHo TIOJITOTOBKH mporpaMme
Nmenu mecto . Homymeno M IIpOrpamMMmy
BCIIEJICTBHE MHOTO . Homymeno MOATOTOBK
rpyObIe OIIMOKH HECKOJIBKO HOATOTOBKH.
OTKa3a HETpyOBIX HECKOJIBKO u. Ommbok
HECYIIeCTBE
oOydJaromerocst oT ommnboK HEeTpyObIX HHLIX HET.
OTBETa omKOoK
omubOoK




IIponemonc
TPHUPOBAHEI
IIponemonc pHp
IIpomemonc | Bce
[Iponemonc | TpupoBaHbl
TPUPOBAHEI | OCHOBHBIC
TPUPOBaHBI | BCE
BCE YMEHHSI. IIponemonctp
OCHOBHEIE OCHOBHEIE
OtcyTcTBHE OCHOBHBIE Pemenst HPOBaHBI BCE
IIpn pemennn YMEHHSI. YMEHHSI.
MHHHUMAaJIBHBIX YMEHHSI. BCE OCHOBHbBIE
. CTaHJIapTHBIX Pemens Pemensr Bce
yMeHHil. Permensl Bce | OCHOBHBIE YMEHHSI.
3amaq He THUIIOBEIE OCHOBHEIE
Heso3smoxxnocTh OCHOBHBIE 3a71a4u ¢ Pemensl Bce
MPOJEMOHCTPUP | 3aJadd C 3a7a4u C
OLICHUTD HaIN4IHe 3amaun. OTHENBHBIM | OCHOBHEIC
Ymenus . OBAaHBI HerpyObIMH | HErpyOBIMH
yMeHnit Brmonaers! | n 3amayn.
OCHOBHbBIE OLIMOKAaMH. | OLIMOKaMH.
BCIIEJICTBHE BCE 33IaHMSI | HECyIIeCTB | BrimonmHeHb!
ymenus. Umenu | Beimosnnens! | BeimonHeHsl
OTKa3a B TIOJIHOM CHHBIMH BCE 33/IaHHS, B
MECTO IpyObie BCE BCE 3aJlaHUs
oOyyaromierocst ot o0beMe, HO | HeZo4eTaM | MOJHOM
OLIHOKH 3aJaHus, HO | B IOJHOM
oTBeTa HEKOTOpHIE u, o0beme 6e3
HE B obObeme, HO
c BBIMIOJTHEH HEJ04eTOB
MIOJTHOM HEKOTOpHIE
HeJI04YeTaMH | bI BCE
o0beme c
3a7aHus B
HeJ0YeTaMI
MIOJTHOM
obbeme
Nwmeercs
OtcyrcTBHE IIponemonc IIponemoHnc
MUHUMAaJIbH IIponemonc
6a30BBIX IIpn pemennn . TPHUPOBAHBI TPHUPOBAHEI
BIit HAabOp TPUPOBAHbI IIponemoncTp
HaBBIKOB. CTaHJIapTHBIX 0a3oBEIe HaBBIKH
HaBBIKOB 0azoBbIC HpOBaH
HeBo3moxHOCTB 3a1a4 He HaBBIKH TIPH npu N
ULt HaBBIKH TIPH TBOPYECKHUH
OLICHUTDh HANMYUE | MPOAEMOHCTPHP peuieHnn pelreHnn
Hagbiku pereHus pelieHnn TOJXOM K
HaBBIKOB oBaHbI 6a30BbIC CTaHAapTHEI HECTaHAapT
CTaHJIapTHBI CTaHIapTHBI peLIeHHI0
BCIIEJICTBHE HaBbIkK. MiMemn X 33714 C HBIX 33739
X 337124 C X 3a1a4 0e3 HEeCTaHAaPTHEI
OTKa3a MecCTO TpyObIe HEKOTOPBIM 0e3
HEKOTOPBIM OLINOOK 1 X 337124
oOydJaronierocst OT | OmHOKH u omnboK U
u HE04eTOB
oTBeTa Heo4eTaMu HEJJ0UETOB
HEJ04YeTaMH
HIxaJjia oueHMBaHUs IPH MPOMEKYTOYHOM AaTTECTALMHU
Ounenka YpoBeHb NOATOTOBKH
MPEBOCXOTHO Bce kommereHIM (4acTm KOMIIETEHNWil), Ha (OPMHUpPOBAaHHME KOTOPHIX HAIpaBIeHA
JUCHUIUINHA, C(OPMHUPOBAHBI HA YpPOBHE HE HIKE «IIPEBOCXOIHOY», MPOJEMOHCTPHUPOBAHBI
3HAHWS, YMEHHs, BJAJEHHsS 10 COOTBETCTBYIOIIMM KOMIICTEHIMSM Ha YpPOBHE BBIIIC
MIPeyCMOTPEHHOTO TIPOTPaMMOM
OTJIMYHO Bce kommereHIMM (4acTH KOMIETEHUWil), Ha (OPMHUpPOBaHHE KOTOPBIX HampaBieHa
JUCHUIUINHA, COOPMHUPOBAHBI HA YPOBHE HE HIDKE OTIHIHOY.
324TeHO O4YeHb XOPOIIO0 Bce kommereHmmm (4acTW KOMIeTeHNuWil), Ha (OPMHUpPOBaHHE KOTOPBHIX HaIpaBIeHa
JUCHUILUINHA, COOPMHUPOBAHBI HA YPOBHE HE HIDKE OUCHB XOPOIIIO)»
X0pOouIo Bce kommereHIM (4acTM KOMIIETEHNWil), Ha (OPMHUpPOBAaHHE KOTOPHIX HAIpaBIeHA
JIMCIHIUINHA, COOPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOLIOY.
yaoBjierBoputenab | Bce KkoMmmereHmmm (4acTW KOMIeTeHNuWil), Ha (OpPMHpOBaHHME KOTOPBIX HAIpaBIeHA
HO UCHUIUTNHA, ¢(hOPMUPOBAHbI HA YPOBHE HE HIDKE «yIOBJIECTBOPUTENBHO», MPHU ATOM XOTs OBI
0JIHa KOMITETEHIUS COPMHIPOBaHA Ha YPOBHE «YAOBIETBOPUTEIHHO)
HeynoBJeTBopuTe | XOTS ObI 0JJHA KOMIIETCHINS COPMHUPOBAaHA HA YPOBHE «HEYAOBIECTBOPUTEIHEHOY.
JILHO
He 3aYTeHO
MJI0X0 Xorts OBI 01Ha KOMITETEHINS C(HOPMHPOBAHA HA YPOBHE IIJIOXO0»




5.3 TunoBbie KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MATePHAJIbl, HEO0XO0IMMBbIE 1JIs1 OLEHKHU
pe3yJbTATOB 00yUeHHUS HA MIPOMEKYTOYHOM aTTeCTAlMHU

5.3.1 TunoBble 3aJaHNs1, BLIHOCUMbIE HA IPOMEKYTOYHYIO ATTECTALMIO:
Ouenounoe cpencTBo - KOHTpoJibHBbIE BONPOCHI
Ik3zamen

Kpurepun ouenuBanusi (KoHTpoIbHbBIE BONPOCHI - IK3aMEH)

Ouenka Kpurepun oueHuBanus

YpoBeHb 3HaHUH B 00bEMe, MPEBHIILAIOIIEM IPOTPaMMY ITOATOTOBKH.
IIpoeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHUs. PellIeHbl Bce OCHOBHBIE

IIPEBOCXOHO 3a1aud. BeImoaHeHbI Bce 3a7jaHus, B IIOJIHOM 00beMe Oe3 HeJJ0UETOB.
IIporeMOHCTPUPOBAH TBOPYECKUN MTOAXO/ K PEILIEHUIO HECTAaHAAPTHBIX
3a7ad4.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM IIPOrpaMMe MOATOTOBKH, 0€3
omn6ok. [IpoaeMoHCTpUpPOBaHBI BCE OCHOBHBIE YMEHHS, PEIICHBI BCE

OTJINYHO OCHOBHBIE 33/1a4M C OTJEJIbHBIMU HECYIIECTBEHHBIM HEJIOYETAMH,
BBITIOJIHEHBI BCE 33JaHUsI B IOJIHOM o0beMe. [IpoeMoHCcTprpoBaHbl HABBIKU
IIPU pEIIEHNU HECTAHIaPTHBIX 3a/1a4 0e3 OIHUOOK 1 HEJOUETOB.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM NTPOrPaMMe MTOATOTOBKH.
JlomymieHo HeCKOJIBKO HEeCYIIEeCTBEHHbIX omuOoK. [IpogeMoHcTprpoBaHbl
BCE OCHOBHBIE yMeHMsI. PellieHbl Bce OCHOBHBIE 3a/1a4i. BoiloyIHEHbI Bce
3a/laHus, B IOJHOM 00beMe, HO HEKOTOPbIE C HEJOUETaMH.
[TporeMoHCTpHUPOBaHBI Oa30BbIE HABBIKH MTPH PEIICHUH CTAHJAPTHBIX 33124
6e3 omOOK U HEOYETOB.

OYeHb XOPOLIO

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM IPOTpaMMe MOATOTOBKH.
Jlony1ieHo HecKoIbKO HErpyObIx omnoOok. IIpogemMoHcTprpoBaHbl Bce
OCHOBHbIE yMeHUs. PelieHbl Bce OCHOBHBIE 3a/1a4H C HErPyObIMU
omnOKkaMu. BeinonHeHb! Bce 3a/1aHus, B IOJTHOM 00beMe, HO HEKOTOPBIE C
Hepodyetamu. [IpogemMoHcTprpoBaHbl 6a30BbIE HABBIKH MPU PELIEHUU
CTaHJAapPTHBIX 33/1a4 C HEKOTOPHIMH HEJJOYETaAMH.

XOPpOIIO

MuHuManbHO AOMYCTUMBIN YPOBEHb 3HaHUU. J[ONyIIIEHO MHOTO HETPYOBIX
omn6ok. [IpoieMOHCTpUpPOBaHBl OCHOBHBIE YMEHUS. PelieHbl TUIIOBbIE

YIIOBJIETBOPUTENBHO  3a/1auMl ¢ HErpyObIMU olnOkamu. BelnoHEeHb! Bce 3ajaHus], HO HE B IIOJIHOM
o0wveme. MImeeTcss MUHMMAaIIbHBIN HA0Op HABBIKOB IS pEIICHUS
CTaHJApTHBIX 33]1a4 C HEKOTOPBIMH HEJI0YETAMU

YpoBeHb 3HaHUN HUKE MUHUMAaJIbHBIX TpeOoBaHull. IMenu mecto rpyOsie

H BJIETBOPUTENbH

OGYJIO JICTBOPUTCIIBH 116K IIpu pemenny cTaHIapTHBIX 3324 HE IPOJAEMOHCTPUPOBAHBI
OCHOBHbIE YMEHHS U 0a30BbI€ HABBIKU.
OTcyTCTBUE 3HAHMM TEOPETUUECKOro MaTepuana. OTcyTcTBUE

[ITOX0 MUHHUMAJIBHBIX YMEHHUNA. OTCYTCTBUE BIAJACHUS MaTEPUAIIOM.

HeB03MOKHOCTh OLIECHUTh HAJIMYKE 3HAHUM, YMEHUH U HaBBIKOB BCIIE/ICTBUE
OTKa3a 00yJaroIerocsi OT OTBETA.

Tunosele 3agannst (KoHTpoIbHBIC BONPOCHI - JK3aMeH) 1JIsl OEHKH ¢(pOpMHUPOBAHHOCTH
komneteHun OIIK-1 (Criocoben aHanM3upoBaTh, HHTEPIPETUPOBATH U 0000IIATH PE3yIbTaThI
SKCIIEPUMEHTAIIBHBIX U PACU€THO-TEOPETUUECKUX PAa0OT XUMUYECKOW HAIIPaBIEHHOCTH)



. CYHIHOCTB 1 MCTOJbI COCTABJICHHA, I/I306pa}KeHI/I${ H UHTCPIIPCTAINN MATCPHUAJIbHBIX U

sHepreTuueckux 6anancoB XTC u ee moacucrem.

. [Ipoananu3upyite CABUT paBHOBECHS B KEJIAEMYIO CTOPOHY IO/ BIUSHUEM

TEMIIepPaTypHl, aBICHUS, KOHIICHTPAI[MH PEarupyIOINX BEIIECTB M HHEPTHBIX
razo00pa3HbIX IPUMECEH.

. O01re 0cOOEHHOCTH FETEPOTreHHBIX MpolieccoB. PaKTOPbI, OMPENEIAIONINE CKOPOCTh

T'CTCPOICHHO IMPOTCKAOIINX peaKHHﬁ. Hoz[pa3z[eneHHe T'CTCPOIrCHHLIX ITPOLCCCOB HA
T'PYIIIIBI CUCTEM C ICJIBIO IMOJYUYCHUA O606HIGHI/Iﬁ IIpH OIMMCAHHNU UX KHUHCTUKU.

. MaKpOCKOHI/I'—IeCKaH KHMHCTHKA — q)YHI[aMeHTaJ'IBHaﬂ HaydHasd OCHOBA JIJIs1 NU3YyYCHUA

IPOIECCOB XUMUYECKOTO TIEpeiena BEIIeCTB B YCIOBUIX IEPEHOCA MACChI, SHEPTUH U
umnynbsca. Kakue gakropsl u kakuM o0pa3zom BIHsIOT Ha ckopocTh X TTI.

. Karanmms. BausiHue kaTtanu3atopoB Ha CKOPOCTh XUMHUYECKUX PEaKLUN.

HpOI/ISBOZ[CTBCHHBIe MpoueCChl C IPUMCHCHUCM KaTaJIN3aTOPOB. OCHOBHBIC THITBI
KOHTAKTHBIX aIlllapaToB.

. OTKI0HEHHE PCAIBHBIX ITIOTOKOB OT HACATTU3UPOBAHHBIX. CpaBHI/ITe CYIICCTBYIOIIIUC

MOACIN HEUACAJIBHBIX IIOTOKOB.

. JIuaus onTuManbHBIX Temrepatyp. [Ipoananusupyite NpOMBINIICHHBIE CITOCOOBI

OCYIICCTBJICHUA OIITUMAJIBHOT'O TCMIICPATYPHOI'O PCIKNMaA O6paTI/IMBIX
9K30TCPMHUYCCKHX ITPOLCCCOB, HA30BUTC UX NJOCTOMHCTBA U HCAOCTATKMU.

. MecTo u poab TEpMOJIMHAMUKHN, XUMHUYECKOW U MAKPOCKONTMYECKON KUHETHUKH,

KaTajgn3a B TEXHOJOTUHU Ha MPUMEpE MPOMBIIIICHHOTO PEIIeHUs MPOOIeMbI
CBsI3bIBaHUS a30Ta. PUZNKO-XMMHUYECKHE OCHOBBI BBIOOPA ONTUMAJILHBIX YCIOBUI.
Texnonornueckoe opopMieHHe mpoliecca CuHTe3a aMmMuaka. OCHOBHbIE HalpaBJIEHUs
B Pa3BUTUU MTPOU3BOJICTBA aMMHUAKA.

TunoBble 3agaHus (KOHTpOJ’IbHLIe BOITPOCHI - 3K3aMeH) AJId OHCHKHU C(l)OpMHpOBaHHOCTI/I

koMmnereHuun OIIK-2 (CnocoGeH npoBOAUTh XUMUYECKUH IKCIIEPUMEHT C UCIIOJIb30BAaHUEM

COBPEMEHHOTr0 000py10BaHMs, COOJI01asi HOPMbI TEXHUKH 0€3011aCHOCTH)

1.
2.

ISl

CriocoObl M3rOTOBJIEHUS U ONIPEENICHHUS TEXHOIOTHIECKUX XaPAKTEPUCTHK TBEPIBIX KaTAIN3aTOPOB .
OCHOBHbIE TUITBI XUMHUYECKUX peakTopoB. TpeboBanus, npeabaBiIsieMble K XUMUYECKHUM peaKkTopam,
MPUMEPBI UX UCIOIB30BaHMS B TEXHOJIOTHH BaXKHEWIINX XUMUYECKHX IIPOTYKTOB.

MaremaTnyeckasi MOZIEIb PEaKTopa MEePHOINIECKOro AEHCTBHSA, pabOTAIOLIETO B M30TEPMUUECKOM
pexume. OnpeeneHre OCHOBHBIX pa3MepoB peakTopa. [IpoaHanu3upyiTe 10CTOMHCTBA U HEOCTATKH
pPeakToOpOB NMEPHOANUECKOro AeHCTBH. B KakuX MpoM3BOICTBAX Yallle BCTPEYAIOTCsS TaKue PeaKToOphI?

MartemaTrueckas MOJeNb PEakTopa HIealbHOI0 BHITECHEHHS, pa0OTaIOIEro B H30TEPMUUECKOM
pexuMe. B Kakux Npou3BOJACTBAX YallE BCTPEYAIOTCA TAKUE PEAKTOPHI?

Bri6op Trmna peaktopa MM CUCTEMBI M3 HECKOIBKUX PEAKTOPOB C yYETOM TETNIOBOTO PEKUMA.
KoHCTpyKTHBHBIE THUIIBI pEAKTOPOB JUIsSl TPOBECHHUS TOMOT€HHBIX, TETEPOT€HHBIX HEKATATUTUIECKUX U
reTeporeHHO-KaTaIUTHIECKUX TpoleccoB. Beibop Truna peakroparo.

ComnocTraBsTe ambTepHATUBHBIE CIIOCOOBI MOTyUEHHS CEPHON KHCIOTHI (BapUAIlH CHIPhS U CXEMBI
OKHCIIEHUS TNOKCU/IA CEPHI B TPHOKCH]).

Tunosbie 3aganus (KoHTpoIbHBIE BOMPOCHI - JK3aMeH) VISl OLIEHKH C(POPMUPOBAHHOCTH
komnetreHun OIIK-4 (Criocoben miaHupoBath pabOThl XUMUYECKOI HalpaBIEHHOCTH,

O6pa6aTBIBaTB N UHTCPHPCTUPOBATDH MMOJYUCHHBIC PE3YJILTATHI C HCIIOJIB30BAHUEM TCOPECTHUICCKUX

3HAHUM U MPAKTUYCCKUX HABBIKOB PCHICHUA MATCMATUUCCKUX U (1)I/I3I/I‘-IGCKI/IX 321[[8.‘{)

1.

KHaCCI/I(I)I/IKaIlI/ISI OCHOBHBIX ITPOLIECCOB U TUITOBLIX allllapaToOB, PCAINIYIOUIUX 3TAallbl COBPEMEHHBIX



XUMHYECKUX MporeccoB. KnHeTHueckrne 3aKkOHOMEPHOCTH OCHOBHBIX MPOIIECCOB XUMUYECKOH

TEXHOJIOTHH.

Texunomornueckue kpureprnn dpdexruBaoctr XTI, O6mme npuanuie! pacdera XTI u anmmapatos.

Teopus moao6us — anmapat moaenupoBanus. Teopemsl mogoous. [Ipeodpasoranue

UG GepeHIIMATBHBIX YPaBHECHUIH METOJIOM OI00USI.

Pacuer termoBoro 3¢ hexta 1 TEOpETHIECKOH TeMITEPaTypPhl PEaKIIH.

Brusiaue TemmiepaTtypsl Ha CKOPOCTh XMMHYECKUX PEAKIUK U CTETIEHb TPEBPAILCHHS peareHTa.

BrusiHue KOHIIEHTpAIIUU pearupyroniux BEIIeCTB U IaBICHHS Ha CKOPOCTh XMMUYCSCKUX PEaKIIHIA.

Kunernueckrie MOIeIM HEKATATUTUIESCKUX TIPOIIECCOB B cUCTEME ""Ta3 (AKHUIKOCTh) — TBEPAOE

BemIecTBo".

8. MaremaTtnueckasi MOJIENIb KacKa/ia peakKTOpOB UeaIbHOTO CMEIeHHsI, paboTaromero B
M30TEPMUYECKOM PEKUME.

9. CormocraBbTe albTepHATHBHBIC CIIOCOOBI MOMYYCHHUS BOJAOPO/Ia (BapHalliy Crioco00B MPOU3BOICTBA!
TEPMOXHUMHYCCKHH, IICKTPOXUMHUICCKAN U TEPMOKOHBEPCHOHHBIIN )

w N

No ok

Tunosble 3aganust (KoHTpoIbHBIE BONPOCHI - IK3aMeH) JIsl OLIEHKH ¢(popMUPOBaAHHOCTH
kommneteHuun OIIK-6 (CriocobeH nmpeacTaBiiaTh pe3yibTaThl MPo(eCcCHOHANBHON AesITEIbHOCTH B
YCTHOW ¥ MUCbMEHHOHN ()OpME B COOTBETCTBUH C HOPMAaMH U TPABUIIAMH, IPUHATHIMU B
npo¢eCcCHOHATHLHOM COOOIIECTBE)

1. Xummdeckasi TEXHOJOTHS — BaKHEUIIast 00J1aCTh 3HAHWHN M MPAKTUIECKOH esATeNbHOCTH. JJnHaMuKa
Pa3BUTUA U TCHACHIINU.

2. HCO6XOIII/IMOCTI) CO3JaHus MPUHIUIIMAJIBHO HOBBIX TEXHOJIOTMYCCKUX NPOLECCOB B YCIIOBUAX
W3MEHEHUS PeCcypco- M SHEProcOepeKeHHsI U TIOBHIINIEHHBIX TPeOOBaHUIT K 0€30ITaCHOCTH U
3KOJIOTUYECKON YHCTOTE XUMUYECKUX NPOU3BOACTB. OCHOBHBIEC MIPUHIUIIBI HOBOM TEXHOJIOTHYECKOU
WJIE0JIOTHH.

3. IlokaxuTte Ha KOHKPETHBIX IPUMEPaX TEHACHLINIO YBEIUYCHHUS CTEIICHN XUMHU3aLUH Pa3InIHbIX
oTpacieil X034icTBa.

4. Tlpo6GiieMa MacmTabHOrO MEPEX0/ia OT JIAOOPATOPHOT'O IKCIIEPUMEHTA K IPOMBIIIICHHOMY
npousBoAcTBY. IlyTu ee pemenus.

5. Ilpeamer u 3aga4un TeXHUUECKON ruapaBauki. Knaccupukanns rugpoMexaHHuecKiX IPOLECcCOB.

JBr>xeHue uaeanbHbIX )XUJIKOCTEN. YpaBHEHHE CIUIOMIHOCTH MTOTOKA. PeXKMMBbI T€UEHHMSI CIUIOIIHON

CpPEIbl.

Juddepenimanbabie ypaBHEHUS THAPOAUNHAMUKY PEATBHOM (BI3KOW) U HIICATBHOM KUIAKOCTEH.

I'moponunamuueckoe nogodue. O600mEeHHOE (KpUTEpHAIbHOE) ypaBHEHNE THAPOANHAMUKH.

8. O01mas xapakTepUCTHKA TEIIOBBIX MPOIECCOB. THIIBI TepeHOca TeIIOThL. TeMIepaTypHoe moJie.
TemMmnepaTypHBbIil rpalueHT.

9. OcHOBHOI1 3aK0H TeIONPOBOIHOCTH. KO3 UIMEHT TemI0onpoBOJHOCTH.

10.ITepenaua tena kouBekimen. JJuddepennnansnoe ypaBHeHIEe KOHBEKTUBHOTO TIEPEHOCA TeTla.

11.TemnoBoe nmoao6ue. O000IICHHOE YPaBHEHHE KOHBEKTUBHOTO TEIIOO0OMEHA.

12.Tennoobmen nznyuenueM. OCHOBHbIE 3aKOHBI H3JTydeHHUs. JIydnCThIi TEIUI00OMEH MEXy TeJIaMHu.

13.XapakrepucTrka nporeccoB Macconepeaaun. MosnekyisapHas 1udGy3usi © KOHBEKTUBHBIN ITEPEHOC.

14 KonsekTtupHas nuddysus. O000IIeHHOe ypaBHEHNE KOHBEKTHBHOTO MacCOOOMEHa. AHAJIOTHS C

N o

TEII000OMEHOM.

15.0OcHoBHBIEC ypaBHEHUS Maccomepenayl. 3aBUCHMOCTh Mex 1y Ko3dduimenTamu Maccorepenayu u
MAacCOOTIAYH.

16.OcHOBHBIE CTaIMU M KHHETUYECKHE OCOOCHHOCTH ITPOIECCOB B CUCTEMAX ''ra3 — TBepIbIi
KaTanuzaTop'.

17. VicxoaHble TOJOXKEHHS I pacyéTa peakTopoB. Y paBHEHHUS MAaTEPHAILHOTO U DHEPTETHIECKOTO
0aJaHCOB — OCHOBA MaTeMaTHYECKOI MOJEIIN XUMHUYECKOT0 peakTopa. MoJenu uieaabHbIX IIOTOKOB.

18.MatemaTHrueckas MOJEIb PeakTopa UIeaIbHOIO CMELICHHsSI ¢ HeIIPEPBIBHON Mo/1avuel peareHToB,
paboTaromiero B u30TepMuueckoM pexxume. [Ipoananusupyiite 10CTOMHCTBA U HEJOCTATKHA MPOTOYHBIX
pEeaKkTopoB.

19.Cpasnure 3¢)(heKTUBHOCTb PEaKTOPOB UACAITBHOTO BBITECHEHUSI U HJICATbHOTO CMEIICHUS JUIs
Pa3IMYHBIX TUIIOB PEAKIIHN.



20.AnnabaTryecKue peakTopbl, UX MaTEMaTUIECKIE MOJICITH.

21.I'padudecknii METOJ] COBMECTHOTO PEIICHHS YPAaBHEHUIM MaTEepUaIbHOTO U TEIUIOBOTO OATaHCOB IS
CTallMOHAPHOTO aIMabaTHYECKOTO PEaKTOpa UICATLHOTO CMEIICHUS HENPEPHIBHOTO JICHCTBUSL.

22.V30TepMHUUECKUE U TIOJIMTPOITUIECKUE PEAKTOPBI, UX MATEMATHIECCKUE MOJICITH.

23.Y CTOHYHMBOCTH TEIJIOBOTO PEKHMa B PEaKTOpe.

24. OcHOBHBIC BHJIBI YTIIEPOJICOIEPHKAIIETO CHIPhSI K METOJIBI €T0 TIepePabOTKH.

25.ComnocTaBbTe ajlbTepHATHBHBIC CIIOCOOBI IPOM3BOACTBA MOIUITHICHA (BapUaIliH [1apaMEeTPOB
npoliecca, B YaCTHOCTH, JTABJICHHUS).

26.0OcHOBHOM opraHuydecKuil cuares. [I[pon3BoaCcTBO MeTaHoMA.

27.Texunonorust HepTH. [IpoyKTHI IEpepaObOTKH HEPTH.

28.ITpon3BoaAcTBO KUJAKUX TOILTUB. OCHOBHBIC TPEOOBaHUS, IPEABSIBISECMbIE K KapOIOPAaTOPHBIM H
IU3eNbHBIM TOBaM. OKTaHOBOE U IIETAHOBOE YHCIIO.

OueHo4HOe cpeacTBO - 3a1a4u

Ik3amen

Kpurepun ouenuBanus (3agaqu - IK3aMeH)

Onenka

IIPEBOCXOJIHO

OTJIIMYHO

OYeHb XOPOLIO

XOPpOIIO

YAOBJICTBOPHUTECIBHO

HEYAOBJICTBOPUTCIIBH
0

I1JI0XO0

Kpurepun oueHuBanus

YpoBeHb 3HaHUH B 00beME, IIPEBBIIIAIOINIEM TPOTPAMMY TOJITOTOBKH.
[IponeMoHCTpUpPOBaHBI BCE OCHOBHBIE YMEHHUSI. PelieHbl Bce OCHOBHBIE
3aaud. BrInoTHEeHbI Bce 3a7jaHus, B TIOJIHOM 00beMe Oe3 HeJJ0YETOB.
[IpogeMoHCTpHUpPOBAaH TBOPUECKUI IMOJIXO0/ K PEHIEHUIO HECTAHIAPTHBIX
3a/1a4.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM IIPOrpaMMe IOATOTOBKH, 0€3
omn6ok. [IpogeMoHCTpUpPOBaHBI BCE OCHOBHBIE YMEHHS, PEIICHBI BCE
OCHOBHBIE 33/1a4M C OTJIEJIbHBIMU HECYIIECTBEHHBIM HEJIOYETAMH,
BBITIOJIHEHBI BCE 3aJaHUsI B TOJIHOM o0beMe. [IpoeMoHCcTprpoBaHbl HaBBIKU
[IPU pELICHNU HECTAHIAPTHBIX 3a/1a4 0e3 OIKUOOK 1 HEJOUETOB.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOIIEM NPOTrpaMMe MOATOTOBKH.
Jlony1ieHo HeCKOJIbKO HECYIIECTBEHHBIX OmMO0K. [IpogeMoHcTprpoBaHsl
BCE OCHOBHBIE yMeHMsI. PellieHbl Bce OCHOBHBIE 3a/1a4M. BolnoHEeHb! Bee
3a/laHus, B IOJTHOM 00beMe, HO HEKOTOPbIE C HEJJOUETaMH.
[TponemoHcTprpoBaHbl 6a30BbIE HABBIKH MPU PELICHUH CTaHAAPTHBIX 3a7a4
0e3 oMO0K U HEJ0UYETOB.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM NTPOTrpaMMe MOATOTOBKH.
Jlony1ieHo HecKOIbKO HErpyObIX omnoOok. IIpogemMoHcTprpoBaHbl Bce
OCHOBHbIE yMeHUs. PelieHbl Bce OCHOBHBIE 3a/1a4H C HErPyObIMU
omnOKkaMu. BeinonHeHb! Bce 3a/1aHus, B IOJTHOM 00beMe, HO HEKOTOPBIE C
Hepoderamu. [IpogemMoHcTprpoBaHbl 6a30BbIE HABBIKY MPU PELICHUH
CTaHJIApPTHBIX 33/1a4 C HEKOTOPHIMH HEJJOUETaMH.

MuHuManbHO AOMYCTUMBIN YPOBEHb 3HaHUHU. J[ONyIIIEHO MHOTO HETPYOBbIX
omn6ok. [IpoieMOHCTpUpPOBaHBl OCHOBHBIE YMEHUS. PelieHbl TUIIOBbIE
3aJa4M ¢ HerpyObIMH omMOKaMu. BhIMoHEeHbI Bce 3a1aHUsI, HO HE B ITOJIHOM
o0wveme. MMeeTcss MUHMMAaIIbHBIN HA0Op HABBIKOB ISl pEIICHUS
CTaHJAPTHBIX 33J1a4 C HEKOTOPBIMH HEI0YETAMHU

YpoBeHb 3HaHUN HUKE MUHUMAaJIbHBIX TpeOoBaHuil. Imenu mecto rpyOsie
omn6Oku. [lpu pemieHnn crangapTHHIX 331a4 HE IPOAEMOHCTPUPOBAHbI
OCHOBHbIE YMEHUS 1 0a30BbI€ HABBIKU.

OTcyTCTBHE 3HAHMM TEOPETUUECKOT0 MaTepuana. OTCyTCTBHE
MUHHUMAJIbHBIX YMEHUU. OTCYTCTBUE BIAJACHUS MaTEPHAIIOM.
HeB03MOKHOCTB OIIEHUTH HAJWYHUE 3HAHWM, YMEHHUI U HABBIKOB BCIICACTBHUE



Onenka Kpurepun onenuBanus

OTKa3sa 06yqa10meroc;1 OT OTBECTA.

Tunossble 3aganus (3agauu - IK3aMeH) AJs1 oueHKkH cpopMupoBaHHocTH KomneTenun OITK-3
(CniocobeH MpUMEHSITh PacueTHO-TEOPETUICCKIE METO/IBI JIJISl H3yUEHUS] CBOMCTB BEIIECTB H
MPOIIECCOB C UX YYaCTHUEM, HCIIOB3YsI COBPEMEHHOE MPOTrpaMMHOe o0ecrieueHrne U 6a3bl JaHHBIX
po(hecCHOHATLHOTO Ha3HAUCHUS )

1. Onpenenure BoIXOA mpoayKTa R ¥ cTeneHb npeBpalieHus pearedra A, eciu oOpatuMas peakuds A <> 2R
IPOTEKAET HPH YCIOBMSAX, KOTJA PaBHOBECHAS CTENEHb NPEBPAIIEHHS X(4, pasn.) = 0,75. OTHOmEHKE
KOHIEHTPAIMI{ IPOAYKTa U peareHTa Iocie okoHyaHus peakuuu coctasuger C(R) : C(A) = 1.

2. CoCTaBUTh MATEPUATLHBIN GaTAHC TIEUH JUIsL CKUTAHUS CEPBI TIPOU3BOAUTENLHOCTEIO 60 T/cyTKH. CTENEHD
OKHCIIEHHS cepbl 95% (ocTanpHas cepa BO3TOHsETCS U cropaeT BHe neun). Koaddurment n3deitka Bozayxa 1,5.
Pacuer mpousBecTH 1Mo CXKUTaeMoi cepe B Kr/dac.

3. CocraBbre TEIUTOBOH Oamanc peaxTopa CHHTE3a STHIIOBOTO cupra CH2=CH2 + H20
— C2H50H, ArH = - 46090 x/]x/Momb. 3BeCTHO, UTO HCXOAHBIH ra3 umeeT cocTtas: 60 06.% C2H4 u 40 06.%

H20; cxopocTb nogaun UCXOIHOTO rasza B peakrop-ruaparop 2000 M3/qac; TEMIIEpATypa ra30BOM CMECH Ha BXOJIE
B peaktop 563 K, Ha Beixozne — 614 K; konBepcus stuneHa 3a 1 mpoxox coctaBisieT 5%; TEMIOEMKOCTh IPOJYKTOB
Ha BXOJIC ¥ Ha BBIXOJI¢ OJJuHaKoBa U paBHa 27.1 kJ[x/Monb'K; TOTepH TEIIOTH B OKPYKAMOIIYIO CPEIY
npuHuMaeM 3 % OT IpUXo/a TEeTJIOTHL.

4. Omnpenenutb pexXuM TeUSHHs BOABI B KOJIBIIEBOM IIPOCTPAHCTBE TEILIOOOMEHHHUKA THIIA «TPyOa B TpyOe».
HapyxHas Tpy6a umeet quametp @ 96 x 3.5 MM, a BHyTpeHHss - @ 57 x 3 mM. Pacxox Boasr 3.6 M3/4ac, cpenusist
temnepartypa 20 °C.

5. Ilo cransHOMY TpyOONIpOBOAY BHYTpeHHUM auamerpom 200 MM muymnoit 1000 M nepenaeTcs BOZOpo. B
kommaectBe 120 xr/gac. Cpennee nasienue B cetr 1530 MM pr. cT., Temneparypa raza 27°C. OnpenenuTs moTepro
JIaBJICHUS HA TPEHHE.

6. Kak m3smeHuTCs KO3QDUIMEHT TEMIONepeadu B BEIIAPHOM alapare, eCJIu 3aMEHUTh CTAIbHBIE TPYOBI

JuamMeTpoM 38%2.5 MM Ha MEIHBIE TAKOI0 XK€ pa3Mepa, €Ciu OKUIL.pacTB = 2320 BT/(MZ‘K), arp.napa = 11600

BT/(MZ’K)? 3arps3HEeHHUIl MOBEPXHOCTH HE YUUTHIBATb.
7. Ha ckiaze MMeETCs KOXKYXOTPYOUAThIN TEIOOOMEHHHK, COCTOSAIMIA U3 19 naryHHsix Tpy6 @ 18 X 2 MM,
uHOH 1.2 M. JlocTatodHa T €ro HOBEPXHOCTH JUIS KOHAeHCauu 350 KI/9 HACHIMIEHHOTO Tapa STHIIOBOTO

cnupTa, eciid ko3¢ duuueHT Temionepeaadn pasex 700 BT/(MZ'K), HadaJbHas TeMieparypa Bogsl 15°C, a
koHeuHast 35°C? KonpeHcanus cuupTa ImpenoiaraeTcs Ipu aTMoc(hepHOM aBICHUH, KUIKUN CIIUPT OTBOIUTCS
[IPH TEMITEPATyPe KOHICHCAIIHH.

8. Ilpu 25°C npuBeIeHBI B CONPUKOCHOBEHHUE: BO3AYyX aTMOC(EPHOTO AaBIeHHMs, cogepxaiuii 14 06.% aneruiena,
1 BOJa, COJIep Kaliasi paCTBOPEHHBIH alleTiiieH B KomdecTtse: a) 0.29 mr Ha 1 kr Bogpl; 0) 0.153 mr Ha 1 KT BOIBL.
Omnpenenuts: 1) 3 Kakoi (a3sl B KaKyr0 OyIeT MEPEeXOAUTh alleTHIICH; 2) IBIDKYIIYIO CHITY ITepexoa B
OTHOCHTENFHBIX MOJIEHBIX NToJisix. OOrmiee naBieHne 765 MM pr.cT. PaBHOBECHBIE ComepikaHUs alleTHIICHA B
ra30BO U )XUAKOU (pa3axX oNpenestoTcs 3akoHoM ['eHpu.

9. Ckpy00ep /1St MOTJIOIICHHUS TAPOB alleTOHA U3 BO3yXa OPOIIAeTCs YMCTON BooM B kouuecTBe 3000 kr/yac mpu
20°C u atmocdepHOM aaBjieHuu. VIcXoaHas MapoBO3AYIIHAS CMECh COACPKUT 6 00.% arierona. Pacxo 4uctoro

BO3JlyXa B mocTynarouen cmecu pasex 1400 M3/ (cuuTas Ha HOpMANBHBIE YCIOBUs). CTETIeHb TOTJIONICHIUS
arierona 98 %. YpaBHeHue TMHAM paBHOBecHs: Y * = 1.68-X (KMOJIb alleTOHa/KMOIIb BOIBI (BO3IyXa)).
Onpenenure NOBEPXHOCTh Macconepenad, ecinu koddduuuent macconepenauu pased Ky = 0.4 kmous

areToHa/ [M2~q-(KM0nL aleTOHa/KMOJIb BO3AyXa)].
10.B PUC-II o6beMoM 5 M3 MPOBOAUTCA U30TepMuueckas peakuuss 24 — P. HauanbHasi KOHUEHTpauus
BemecTBa A 11 KkMoub/MS. Knnetnueckoe ypaBHeHHE —TA = kCA2 . Koncranra ckopoctu peaxuuu 0.8

M3/kMonb-uac. BenomorarensHoe BpeMs (3arpy3ka u Beirpy3ka) 30 munyt. CteneHs 3amoyiHeHus peakropa 0.8.
Omnpenenure BpeMsi, HEOOXO0IUMOE JIJIsl TOCTIOKEHUs cTernenu npesparienus 90%. PaccuunTaiite
MIPOU3BOIUTEIHLHOCTh U MHTEHCHUBHOCTH PabOTHI peakTopa 1o peareHTy A. CUUTaTh, 9YTO MPOLIECC MPOTEKaeT 0e3
HU3MEHECHHS 00heMa CMECH.

11.B PUC-H o6vemom 0.12 v npoTeKaeT B KHUAKOW (ase peakims 4 + B <> R + S. KoHcTaHTa CKOPOCTH

npsmoii peakruu 0.118 M3/KMOJ'II)-CGK, obpatHoii 0.05 m3/kmonb-cex. B peaKkTop MOCTYMAOT HEMPEPHIBHO C



OJIUHAKOBBIMUA O0bEMHBIMH CKOPOCTAMM ABa IOTOKA XUAKOCTH, B OJTHOM M3 KOTOPBIX COACPKUTCA 2.8 KMOHB/M3

BemlecTsa A; a B ipyrom 1.6 KMOJB/MS BewectBa B. Onpenenure, ¢ Kakoil CKOPOCTHIO HEOOXOIMMO T0JaBaTh
KaX[IbIi pacTBOP, 4TOOBI 32 BpeMsl IpeObIBaHus B armapare npopearuposaio 75 % Bemectsa B. [TnotHocTn
KHUJKOCTEH B IIPOLIECCE PEAKLIUU HE U3MEHSIOTCS.

12.Peakuus tuna 4 + B — IIpodyxmer nposoautcst B PUB, 06bemom 0.1 1. Kunetnueckoe ypasHenue -rA =

k-CA-CB. Koncranra ckopoctu k = 8.33 M3/kmonb-cex. O6beMHas CKOPOCTB T10/1a41 UCXOIHBIX BeniecTB §8.33-107

7 m3/cex. Konnentpamun pearearos B ucxoaHoi cmecu CA,0 = CB,0 = 0.01 KMOITB/MS. Kakyro crenenp
MIPEBPAIIEHHS MOXKHO OXKHIATH JUIS KaJKAOTO U3 pearupyromux seniecTs? Kakos 10mkeH ObITh 00beM
npotouynoro PMC s noctuxkeHus Toit xe, 4to u B PUB, crenenu npespaiieHus Ipu TOH e CKOPOCTH
peakuun? Kakyro creneHb npeBpamieHist MOXKHO 0HuJath B mporouHoM PHC, umeronieM o0beM, paBHBIH 110
o0bemy PUB, nipu To# e CKOPOCTH peakuuu?

3

13.B kackane PUC, cocrosiuieM u3 4 cryneneit, o6beMoM kaxaas o 0.18 m°, nposoaurcs peakuus 4— B. CA 0 =

0.2 KMOJ‘IL/M3, o0bemHbIi pacxon 0.5 M3/q; KoHcTaHTa ckopoctu 0.8 gl OnpenenuTs CTeNeHb NPEBPAILCHUS
rpagu4ecKuM METOJIOM.

3

14.B peakrope wuneanbHoro cmemieHus oobemom 0.3 M° MpoBOAUTCS 3K30TepMUYECcKas peakiusa tuna 4 — R.

KoHcTaHTa CKOPOCTH peakiuy ONUCHIBAETCS ypaBHeHHEM K = 103exp[-22000/(RT)] [MuH'l]. TemnoBoit a3 ekt
peaknuu coctaisiet 10000 kJ[/kMoiib. [LTOTHOCTD peaKIIMOHHON MACChI HE 3aBUCHT OT CTEIICHU IPEBPAICHUS U

3

paBHa 400 kr/M°, ynenpHast TemmoeMKocTh pactBopa 4 kJ[x/(kr-K). PactBop pearerra A momaercs ¢

KOHIEeHTpaluen 6.5 kMomb/MS B KommuecTse 0.8 M3/uac. Paccuuraiite, pu kakoil Temneparype cienyeT
0/IaBaTh UCXOHBIM PACTBOP KOMIIOHEHTa A B peakTop, paboTaroluii B ainabaTniecKoM pexume, YTOObI
TeMmIiepaTypa B HeM He mpesbimana 60 °C.

6. YuyeOHO-MeTOAMUYECKOEe M HH(POPMALMOHHOE o0ecnedeHre JUCHUIIIMHBI (MOIYJIA)

OcHoBHas TuTeparypa:

1. KyrenoB Anekceit Mutrpodanosuy. OO011ast XuMu4eckasi TEXHOJOTHUS : y4eO. AJis CTyJI€HTOB BY30B,
00yJaOIIUXCsI 10 CICIHATBLHOCTH XHM.-TEXHOJ. Ipoduis. - 3-e u3f., nepepad. - M. : AkajeMKHuUTa,
2007. - 528 c. - (YueOuuku 1y1st By30B). - ISBN 978-5-94628-315-1 : 268.80., 48 k3.

2. Kacarkun Anapeii ['eoprueBnd. OcHOBHBIE TPOLIECCHI U aapaThl XUMUUECKON TEXHOJIOTUH : [yuel.
JUTSL XUM.-T€XHOJI. CIIeIUABHOCTEH BY30B]. - U31. 9-e, ucrip. - M. : Xumus, 1973. - 750 c. : . - 2.76., 11
9K3.

3. O0muit Kypc IpOIECCOB U aNnapaToB XUMUYECKOM TEXHOJOTHH : yuel. 17 By30B : B 2 kH. KH. 1/ oz
pen. B. I'. Aitnmreiina. - 20006. - 912 c. : un. - ISBN 5-98704-089-2 : 264.00., 50 3k3.

4. O0muii Kypc MpoIEeCcCOB U anapaToB XMMHUECKON TEXHOJIOTHY : y4eO. AJis By30B : B 2 kH. KH. 2 / ont
pen. B. I'. Aitnmreiina. - 2000. - 872 c. : un. - ISBN 5-98704-090-6 : 264.00., 50 3k3.

5. ®ponoB Bragumup denoposuu. Jlekuu no kypey "llponeccs! u anmapaTsl XUMUYECKON TeXHOJIOTUN"
: yue6. mocobue mo ogHoMMeHHoH aucuuruimHe. - CI16. : Xumuznar, 2003. - 608 c. : mi. - ISBN 5-93808-
039-8 : 185.00., 49 >xk3.

6. Pomankos Iletp I'puropbeBuy. Mertoibl pacueTa MpoLeccoB U alnaparoB XMMHUUECKON TEXHOJIOTUU
(mpuMepsl ¥ 3a/1aun) : yued. mocoOue JUIst CTyJJeHTOB BY30B, 00Y4aOLIMXCs 110 HANpaBJIeHUIo "XUM.
TEXHOJIOTHS M OMOTEXHONOTHA" U crenuaabHocTh "XuM. Texaonorusa". - CII0. : Xumusaar, 2010. - 544
c.:mi - ISBN 978-5-93808-182-6 : 510.32., 45 k3.

7. IlaBnoB Koncrantun @eodanosuy. [IpumMeps! 1 3a1auu 1o Kypcy MpOIECCOB U alapaToB
XUMHUYECKON TEXHOJIOTHH : [y4eO. mocodue st By30B] / mox pex. I1. I'. Pomankosa. - 10-e u3n., mepepad.
u gom. - JI. : Xumus, 1987. - 574 ¢. - 1.50., 61 sxk3.

8. UrnarenkoB Bianumup MBanosuu. [Ipumeps! 1 3a1aun o o0111eii XUMUYECKOW TEXHOJIOTHH : yuel.
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148-8 : 154.88., 5 7K3.
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2. Aprraepckuii KOpuii Mocndosuu. TIporeccs! u annmapaTsl XMMUYECKOW TEXHOJIOTHH : y4ueO. J171sl By30B :
B2 4. Y. 1 : Teopernueckue OCHOBBI IPOLIECCOB XUMUUECKON TEXHOJIOTHU. | naApoMexaHUuuecKue U
TEIUTOBBIE MPOLIECCH M amapaTthl. - [2-¢ u3a.]. - M. : Xumus, 1995. - 399.[1] c. : un. - (s BeIciei
mKoubl). - 25.00., 1 3K3.
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(dmst BeICHIEH miKoJbl). - 25.00., 1 3K3.

4. I'enbriepud Hucon Minbny. OcHOBHBIE IPOLIECCH U allllapaThl XMMUUYECKOIN TEXHOJIOTUY : [y4eO.
nocoOue JyIsi XUM.-TeXHOJI. creruanbHocTe By3oB]. Ku. 1. - M. : Xumus, 1981. - 384 c. : wi. -
(ITporteccrl u anmapatbl XUMHUECKOW U HepTeXxuMudeckoit Texnonorun). - 1.10., 10 7k3.

5. I'enbniepun Hucon Unbuu. OCHOBHBIE MPOLIECCHI U allllapaThl XUMUYECKOW TEXHOJIOTHUY : [yuel.
nocoOue sl XUM.-T€XHOJ. ClieuanbHOCTel By30B : B 2 kH.]|. Ku. 2. - M. : Xumus, 1981. - 811 c. : um. -
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6. OCHOBBI XUMUYECKOI TEXHOJIOTUH : [y4eO. Ul XUM.-TEeXHOJI. clieluanbHocTel By3oB] / mox pexn. 1. I1.
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001735-4 (B mep.) : 2.20., 56 7k3.
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mkona, 1991. - 399, [1] c. - ISBN 5-06-002066-5 : 1.80., 14 sk3.
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Oneprus, 1973. - 296 c., 2 ota. n. guarp. : 4epr. - 2.26., 2 3K3.
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otB. pex. P. U. Conoyxun ; AH CCCP, Uu-T xum. ¢pusuku, Hayd. coBet no npobneme "Teopernueckue
OCHOBHI IPOIIECCOB TOpeHUS . - 3-¢ U3I., ucmp. u AoI. - M. : Hayka, 1987. - 490, [1] c., [1] n. mopTp. : wiL.
-3.40., 1 3ks3.
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12. IIporeccsl U anmaparbl XuMHUUECKo TexHosoruu. O6umwmii kype : yaueOnuk. Kaura 1. K. 1/
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Annmrreitn B. I'.,3axapos M. K., Hocos I'. A.,3axapenxo B. B.,.3unoskuna T. B.,Tapan A. JI.,Kocrausu
A. E.,Aiinmireiina B. I'. - 8-e u3z., crep. - Canxt-IletepOypr : Jlanb, 2022. - 876 c. - Kuura u3
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14. KopeituieBa A. K. Xumudeckne peakTopsl. BBeeHre B TEOpHIO U MPAKTUKY : ydeOHOe mocobue /
Kopritiiera A. K., IletekoB B. U. - Cankt-IlerepOypr : Jlans, 2022. - 112 c. - Kaura u3 xowtekmnuu JlaHb
- Xumus. - ISBN 978-5-8114-3501-2., https://e-

lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=798723&idb=0.
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2021. - 46 c. - Knura u3 komutekuuu PTY MUPDA - Xumus., https://e-
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16. O0uias xuMuyeckast TexHoy1orusa. OCHOBHbIE KOHIIENIIMY TPOEKTHPOBAHUS XUMHUKO-
texHosiornueckux cucrem / Kysuernosa M. M., Xapnamnuau X. 3., iBanos B. I'., Uupkynos D. B. - 3-¢
u3., crep. - Cankr-IlerepOypr : Jlanb, 2022. - 384 c. - PexomennoBano ["ocynapcTBeHHBIM
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[Tporpammuoe obecnieuenne u MHTEpHET-pecypChl (B COOTBETCTBUU C COJACPIKAHUEM TUCIUTIIMHEI):
He ucnonssyercs

7. MaTepuajibHO-TeXHUYECKOe ofecredeHne JUCHUNINHBI (MOIYJIs1)

VYueOHble ayAUTOPUM sl MPOBENCHHs YYEOHBIX 3aHATUN, MPEAYCMOTPEHHBIX O0Opa30BaTEIbHOMN
IPOrpaMMOi, OCHAIIEHbl MYJIBTUMEIUIHBIM 000pYJOBaHHEM (IIPOEKTOP, IKpaH), TEXHUYECKUMU
cpeacTBaMu 00yuyeHMsI, KOMIIBIOTEpAaMH, CIELUAIU3UPOBaHHBIM obOopynoBaHueM: [l oOydeHus
CTYJEHTOB Ha3BaHHOM IUCLMIUIMHE MMEIOTCS B HAJIMYUU CIEUUaIbHBIH KaOWHET ¢ HeoOXOJUMBIM
nabopaTopHbM obOopynoBanueM (148 ayn, 2 kopmyc). MarepuaiabHO-TEXHHUECKOE oOOecreueHue
71a00paTOPHOTO MPAKTUKyMa — JIabOopaTOpUsi XUMHUUECKON TEXHOJIOIMH, OCHAIllEHHAas: 000py/10BaHUEM:
TEMIOOOMEHHUKAaMH, HAacoCaMH, TEpPMOCTaTaMH, JJIEKTPONEYaMU  PA3IUYHOM  KOHCTPYKLUH,
XUMHYECKHIMH PEaKTOPaMH, MOHOOOMEHHBIMH U PEKTU(UKAIMOHHBIMU KOJIOHHAMH, MEMOpPaHHBIMHU
¢wibTpaMu, a TaKXkKe pPa3IUYHbIM = H3MEPUTENbHBIM W aHAJUTUYECKMM 00OpYyIOBAaHHUEM,
NEPCOHAIBHBIMU KOMIIbIOTEpaMH. VIMeeTcs BBITSKHOM IKad, XMMHUYecKas Iocyaa oOmero u
CHeLMaTbHOTO Ha3HAYEHUS; CYIIMJIBHBINA MKad, JUCTUILIATOP, TEXHUYECKUE U aHATUTUYECKHUE BECHI.
Aynuropus As NMpoBeleHus: ceMuHapckux 3aHsaTuil (140 xopm. 2) Takxke OCHalleHa HEO0OXOJUMbIM
000pyJIOBaHUEM: CTAlMOHAPHBIM MYJIBTUMEIUIHBIM MPOEKTOPOM, HOYTOYKOM C BBIXOJIOM B CE€Th
WurepHer, JOCKOM U MEJIOM.
[TomerieHus 4711 CaMOCTOSATENIBHOM pabOThl 00YJarOIUXCs OCHALIEHbI KOMITBIOTEPHOM TEXHUKOMN
C BO3MOXHOCTHIO TOAKIIOueHus: K cetu "HMHrepHer" M oOecnedeHbl JOCTYNOM B 3JEKTPOHHYIO
nH(pOopMalMOHHO-00pa3oBarensHy0 cpeay (205 kopm. 1).
[TomemieHust Al caMOCTOSATENBHONM PabOThl OOYYAIONIMXCS OCHAIlEHbl KOMITBIOTEPHOM TEXHHKOH ¢
BO3MOXHOCTBIO MOAKIIOYeHHU K ceth "HMHTepHer" u oOecreueHbl JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENIBHYIO CPENY.

[Iporpamma coctaBieHna B coorBercTBuu ¢ TpedoBanusmu OC HHI'Y nmo cnemmansnoctu 04.05.01 -
dyHnaMeHTaTbHAS U TIPUKIIATHAS XUMUSL.



Astop(s1): KopeiTiieBa Anactacusi KoHCTaHTMHOBHA, KaHAMIAT XUMUYECKUX HAYK, TOLEHT
ITerbkoB Bragumup Wiibuy, KaHaAUIAT XUMHUYECKUX HAYK, TOLEHT.

3aBenyroumii kadenpoii: CyneiimanoB Esrenuit BnaauMupoBud, J0KTOp XUMHUECKUX HaYK.

[Iporpamma onoOpeHa Ha 3aceganuu MeToauueckord komuccuu ot 10.11.2022 r., mpoTtokos Ne 2.



