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YHUKaNbHbIiA ﬂporpal\’lMHbWI KIo4: ®DoHJ UEHOYHBIX CPEACTB AJISl IPOMEKYTOYHON aTTeCTalluy N0 JUCHUILUINHE «XHUMUYecKast
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{mpodrao) Xumus PI'BOY BO «Yenl'Y»

Bepcus noxymenta - 1 ctp. 1 u3 35 [lepBeIit 3x3eMILTAP KOITHS Ne

DoH/1 OLIEHOYHBIX CPEACTB /JIl MPOMEKYTOUYHOM aTTeCTAlNH
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MHMHOBPHAYKU Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

@,y 00pa3oBaTeIbHOE YIPESIKICHUE BEICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbIH yHEBepcuteT» (PI'BOY BO «Uenl'Vy)
®axynprer/HHCTUTYT/ HmHan/

DoHJ OLICHOUHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTeCTalluu M0 JUCHUILIMHE «XUMUYecKas
TEXHOJIOTHSI» 110 HaIpaBJIEHHIO MOATroToBKH (crrennansHocTd 04.03.01 "Xumus" HanpaBiIeHHOCTH
(mpoduimo) Xumus PTBOY BO «Henl'V»

Bepcus gokymenra - 1 l ctp. 2u3 35 ‘ [MepBblii 3K3eMILIIP KOITNA Ne

Coaep:xanue
1. [Tacopt poHIA OIIECHOYHBIX CPEICTB
2. [lepeueHs popMHUPYEMBIX KOMIIETEHIIUH
2.1. KomnereHimu, 3aKkperi€HHbIE 3a JUCHUILTUMHON
3. ConeprkaHue OLIEHOYHBIX CPEICTB M0 TUCLMILINHE
3.1. Buabl OIEHOYHBIX CPENCTB
3.2. ConeprxkaHue OLEHOYHBIX CPE/ICTB
4. TIopsnOK IPOBEAEHUS U KPUTEPUH OLIEHUBAHMS IPOMEKYTOUYHOM arTeCTaluu
4.1. Ilopsinox MpoBENECHUSI POMEKYTOUHOM aTTeCTALMH
4.2. Kpurepuu OLIEHUBAHMS IPOMEKYTOUYHOM aTTeCTal[My 0 BUJIaM OLEHOYHBIX
CPENCTB
4.3. Pe3ynbTaThl IPOMEKYTOUHOM arTeCcTallui U YPOBHU C(OOPMUPOBAHHOCTH
KOMIIETEHIIUN
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MUMHOBPHAVYKMH Poccun
DenepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbIH yHEBepcuteT» (PI'BOY BO «Uenl'Vy)
®axynprer/HHCTUTYT/ HmHan/

O

DoHJ OLICHOUHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTeCTalluu M0 JUCHUILIMHE «XUMUYecKas
TEXHOJIOTHSI» 110 HaIpaBJIEHHIO MOATroToBKH (crrennansHocTd 04.03.01 "Xumus" HanpaBiIeHHOCTH
(npodmno) Xumus PI'EOY BO «Henl'Y»

Bepcus gokymenra - 1 ctp. 3u3 35 ‘ [MepBblii 3K3eMILIIP ‘ KOITNA Ne

1. TACITIOPT ®OHJA OHEHOYHbIX CPEACTB

Hanpasnenue noaroroBku: 04.03.01 «Xumusy

Jucuunimna: Xumuyeckas mexnonoaus

Cemectp (ceMecTphl) U3YUCHHS: 5

®opma (popMbr) MPOMEKYTOUHOM ATTECTALIMH: 3aUen, IK3AMEH.

Cucrema OILICHMBAHUS: OYEHUBAHUE pe3VIbmamosd OCYUecmenaemcs 6 pamkax S5-0ailvbHou
cucmemvl (UNU 8 pAMKAX OALTbHO-PEUMUH2080U CUCTEMbL).

2. MIEPEYEHb ®OPMUPYEMBIX KOMIIETEHITAM

2.1. KomneTeH1IuM, 3aKpeniéHHbIE 32 JUCIUIIIMHOM

I/I3y‘~ICHI/I€ JUCHUITIIMHBI «XHAMHUYECKas TEXHOJIOTHS HaIlpaBJICHO Ha q)OpMI/IpOBaHI/IC
CJICAYHOIIUX KOMHeTeHHI/Iﬁi

Koa u
HAHMMEHOBaHHE IlepeyeHb MIAHNPYEMBIX
KOMIETeHIH MuauKaTopbl 10CTHKEHHST Pe3yJIbTaTOB 00yYeHHs 110
xkoMmmnereHui coraacio OIIOII BO HCIMIINHE
coriaacuo ®IrocC
1 2 3

VK-3 Cnocoben
OCYIIECTBIATH
COIMATILHOE
B3aMMOJICHCTBUE U
pea30BbIBATH CBOIO
pOJIb B KOMaH/Ie

VK-3.1. JleMoHCTpUpYyeT MOHUMaHKE
THIIOJIOTHU U (aKTOPOB (POPMUPOBAHUS
KOMaH/J1, INJIEPCTBA ¥ CIIOCOO0B
COLIMAJIbHOTO B3aUMOJICHCTBUSL.

YK-3.2. Ocy1iecTBisieT B3aUMOJICHCTBHE
C IPYrMMH WICHaMH KOMaH/BI, B T.4.
y4acTByeT B 0OMeHe WHpOopManuei,
3HAHMSIMH U OTIBITOM.

VK-3.3. Imeet onbIT y4acTust B
KOMaH/IHOH pabore.

VK-3.3

3HATh NPUHLUIBI OPTaHU3AMH KOMAHbI
'YMeTh B3aUMOJEICTBOBATE C YIEHAMU
KOMaH/Ibl

BnaneTs HaBBIKAMH KOMaHIHON paboTHI

[1K-3
BEIOHUPATH
TEXHHYECKHUE CPEJICTBA
Y METOJbI UCTILITAHUH
JUTst petieHus
TEXHOJIOTHUECKUX
3aja4, TOCTaBJICHHBIX
CHELUAIUCTOM OoJee
BBICOKOH
KBaJTU(UKAITUU

Crocoben

[IK-3.1 Ilnanupyer oTnEIbHbIE
CTaJ1H UCCIIEIOBAHUS JUIS PELICHUS
MOCTaBJICHHBIX TEXHOJIOTHYECKUX
3aja4

[1K-3.2 BeIOMpaeT TeXHUUECKHUE
Cpe/ICTBA M METO/IbI UCTIBITAHUN (M3
Habopa UMEIOLTNXCS) TSI PeIIeHUs
MOCTaBJICHHBIX 33734

[1K 3-1
3HAeT OCHOBHBIC METOJAbI aHAJIN3a OJIA
PCHICHUA TCXHOJOTHYCCKHUX 3ada1

'YMeeT — IMJIaHUpPOBATh  OTJIEJIbHBIE
CTaJIMM DKCIICPUMEHTA
Brageer HaBblIkaMH — pabOThl  Ha

nmabopaTopHOM 000pyIOBAHIH
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O

MUMHOBPHAVYKMH Poccun

DenepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbIH yHEBepcuteT» (PI'BOY BO «Uenl'Vy)

®axynprer/HHCTUTYT/ HmHan/

DoHJ OLICHOUHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTeCTalluu M0 JUCHUILIMHE «XUMUYecKas
TEXHOJIOTHSI» 110 HaIpaBJIEHHIO MOATroToBKH (crrennansHocTd 04.03.01 "Xumus" HanpaBiIeHHOCTH
(npodmno) Xumus PI'EOY BO «Henl'Y»

Bepcus noxymenta - 1

ctp. 4 u3 35 ‘ [MepBblii 3K3eMILIIP

‘ KOIMS Ne

3. COAEP’KAHHUE OHEHOYHbLIX CPEJACTB 11O JUCHUIIJIMHE

3.1 Buabl O11eHOYHBIX CPEACTB

paBHOBECHI; METObI
pacuera

k03 pULKEHTOB
aKTUBHOCTH
MeTaJUTyprHYeCKUX
pacIiaBoB U IIUIAKOB,;
teopuro baiikosa o
MOCIEI0BATENBHOCTH
MIpEBPALLECHUI;
TEPMOANHAMHYECKHE
OCHOBBI PACKUCIICHUS
MeTaJua.

Kon, Ilepeyenn Kontposmpyembie | Cemectp Homep HaumenoBan
HAaMMEHOBaHUe IUIAHUPYEMBbIX / 3aJaHus ue
TeMbl
KOMIIeTeHIIU U pe3yJbTATOB OLIECHOYHOI' 0
00yueHHs 1O pa3aeJibl (HOMep U
COIVIACHO cpeacraa
®rocC AUCHUILINHE Ha3BaHHe pa3jiesa
u3 PII/I n.2.2)

IIK-3 Cnocoben | 1IK-3-1 XHUMHUKO- 5 Ne 1-9 Bompocsr s
BEIOMpATh 3Hath TEXHOJIOTHYECKHUN 9K3aMEHa,

TEXHOJIOTHYCCKHUEC BOIIPOCHI JIsL
TEXHHMACCKHC KpUTEPUH npofteee, ero Ne 1-11 3aqu;a g

CoAEepKaHUuE u -0
cpeactea 11 sddexturocTn Teo STquCKHe Tect
MCTO/IbI XUMUKO- P
. OCHOBBI

HUCTBITAHUHN JIJIS | TEXHOJIOTHYECKOTO g B
e —— Hpotecca; 3aKomH Teopust Ne 35-45 ONpOCHI NI

Z[eﬁCTByIOHIHX Macce MeTaﬂHprI/IquKHX 9K3aMcCHa,
TEXHOJIOTUYECK Komnoxsuym

M MCTOJIBI pacyera IIponcccoB
ux 3a0AY, | oo e OT6qu vno
TNIOCTAaBICHHBIX | pappoBecus 10 Ha60paT0pH0H
CIICHUATMCTOM | TepMOIMHAMIYECKHM ;%a oTe

o . €CT

0oJiee BBICOKOW | AaHHBIM; METOJIbI
KBaHI/I(bI/IKaHI/II/I pacydeTa CIO0XKHBIX
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MHMHOBPHAYKU Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

00pa3oBaTeIbHOE YIPESIKICHUE BEICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbIH yHEBepcuteT» (PI'BOY BO «Uenl'Vy)

®axynprer/HHCTUTYT/ HmHan/

DoHJ OLICHOUHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTeCTalluu M0 JUCHUILIMHE «XUMUYecKas
TEXHOJIOT WS 110 HalpaBJIeHHIO oAroToBkH (cnenuansHocTr 04.03.01 "XuMust" HarpaBIeHHOCTH
(mpoduimo) Xumus PTBOY BO «Henl'V»

Bepcus noxymenta - 1 ctp. 5u3 35 [lepBeIit 3x3eMILTAP KOIMUANe
TIK 3-1 MartemaTuueckoe 5 Ne 10-30 Bompocsl  mnst
YMeTh co3math MOJIE/TNPOBAHIE JK3aMeHa,
TEPMOJMHAMHYECKHE | X pIMUKO- Ne 12-29 | Bompocer st
U PETrPEeCCHOHHBIE TeXHOTOIMUECKIX 3ayera
MOJIESTH XUMHKO- [IPOLIECCOB, Komnnoksuym
TEXHOJIOTHYECKHUX Otuer o
TIPOIIECCOB; XAMIICCKHC 71abopaTopHOit
COCTaBJIATH PCaKTOpsL, pabotre
MarepuaibHbIE U MaTcpraIbHbIN u TECT
TemnoBbIe Ganancer; | TEIUIOBOM OanaHChI
METOJIbI PEIICHUS
CHUCTEM YpaBHECHMUI];
HjieabHbIe MOJIEH
PEaKTOPOB; TEILIOBbIE
PEXKUMBI PAOOTHI
PCaKTOpOB.
IIK 3-1 I'ereporennsie 5 Ne 31-34 Bompocsr s
Bnagers MeTonamu | mpoueccsl, OK3aMCHa,
OMpeMICHIS IIPOMBIIIJICHHBIH Ié(;gggKBHyM o
HHMITHpYIOeH . KaTains naboparopHOU
CTaJuy Opouecca;
pabote
METOJIaMH pacueTa Tect
SHEpPruu
aKTUBAIINH.
VYK-3 Cnocoben VK 3-3 Maremaruueckoe 5 Ne 10-30 Bompocsr s
OpraHu30BBIBATh U 3HATh YTO pacyeTsl MOJEJINPOBAaHNE OK3aMfC€Ha,
PYKOBOIUTH OJIHOT'O 4Y€JIOBEKA - XUMMKO- N(_) 12'29 BOIPOCHI JJIA
ot oo dmamen s | exsanonseca o
BbIpabaTHIBAs Eneayfomero Hponeccos, Oruer o
KOMaHIHYIO XUMHUYECKHE nabopaTtopHOH
3BEHA KOMaH/IbI
CTpaTeruio uis PEAKTOPEI, pabote
JIOCTHKEHHS MaTepHanbHBIl | Tecr
TOCTABJICHHOK TEIIOBON OaIaHCHI
neian
YK 3-3 MaremaTtruyeckoe 5 Ne 10-30 Bonpocel  mist
VYMeTs HaXOauTh MOJIEIUPOBAHUE OK3aMCHa,
OIINOKH B CBOMX XMMHKO- Ne 12-29 | Bompocsr st
pacHerax it TEXHOJIOTHYECKUX Sera
JIOCTHKEHUS Kosoxsiym
ucii Nponeccos, Otuer o
ODIICH Hem XAMHUYECKHE 1abopaTopHOii
peakTopHL, pabore
MaTepHabHbIH u Tect
TEIUIOBOM OaJlaHChI
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MHMHOBPHAYKU Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

@,y 00pa3oBaTeIbHOE YIPESIKICHUE BEICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbIH yHEBepcuteT» (PI'BOY BO «Uenl'Vy)
®axynprer/HHCTUTYT/ HmHan/

DoHJ OLICHOUHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTeCTalluu M0 JUCHUILIMHE «XUMUYecKas
TEXHOJIOTHSI» 110 HaIpaBJIEHHIO MOATroToBKH (crrennansHocTd 04.03.01 "Xumus" HanpaBiIeHHOCTH
(mpoduimo) Xumus PTBOY BO «Henl'V»

Bepcus gokymenra - 1 l ctp. 6 u3 35 [MepBblii 3K3eMILIIP ‘ KOITNA Ne

Tunosvie 3a0anus, Kpumepuu u NOKA3amelu OYeHUBAHUs 8 PAMKAX MeKyuwe20 KOHMpPOs
npeocmasiensl 8 paboueli npozpamme no oucyuniune. I1oanvie KOMnIeKmol OYEHOUHBIX CPEOCmE
U KOHMPONbHO-UBMEPUMENbHBIX MAMeEPUaiog Xpanamca Ha kageope u saenaromcsa yueOHO-
MeMOoOUUeCKUMU MAMEPUANAMU 02PAHUYEHHO20 (KOHDUOEHYUATTbHO20) NOTb308AHUSL.,

3.2 Conep:xanne OLICHOYHBIX CPEICTB
3.2.1 IlpumepHbIe TeCTOBBIE 3aJaHUS N0 KYPCY «<XUMHYeCKasl TEXHOJIOTHsD)
Kommiexramust TeCTOBOTO  3aJaHMs  OCYLIECTBISIETCSI Ha  OCHOBE  BOIIPOCOB,

NPEACTaBICHHBIX B Tabmuiie. M3 Kax0ro TeMaTHUECKOro pasjielia B COCTaB TECTa BKIFOYAIOTCS
10 JIBa BOIIpOCa.

No Bapuants! orBETOB
e DopMynMpOBKa BOIpoca

XHMMHKO-TEXHOJOTHYECKHI MPoLece, ero yHaaMeHTalbHble KpUTepru 3 GeKTHBHOCTH

1 Vkakute mpeAensl HM3MEHEHMs CTENeHM IpeBpalleHus, | a) >1;

BBIX0J1a, CEJIEKTUBHOCTH: 0)<1;

B) HaxoasTcs B auanasone ot 0 go 1

2 [IpousBoaUTENBEHOCTH — ATO. .. a) OTHOIIGHHE peajbHO MOIYYECHHOTO
KOJIMYECTBA MPOAYKTa K MAaKCUMAalbHO
BO3MOKHOMY €TI0 KOJIMYECTBY, KOTOPOE MOIJIO
OBl OBITH IONMYYCHO TPHU JAHHBIX YCIOBHAX
OCYIIECTBICHUS XUMHUECKOHN peaKinu;

0) JIOJISt HCXOJTHOTO peareHra,
WCTIIOJIb30BAaHHOTO HA XUMHUECKYIO PEAKITUIO;
B) OTHOIIEHHE KOJIUYECTBA HCXOJHOTO
peareHra, pacxoyeMoro Ha  IEJEeBYIO
peakiuio, K 001eMy KOJH4eCTBY MCXOTHOTO
peareHTa, TMOMIEIIIET0O HAa BCE peakuuu (u
LENIEBYIO U TIOO0YHBIE);

I) KOJIMYECTBO IPOAYKTa, MOJYyYEHHOE B
€UHHIY BPEMEHHU.

3 Jiis BBICOKOTO 3HAYCHHs BBIXO/a IIEJICBOTO IPOAYKTA | a) BEICOKOE 3HAUCHHE TOJMHKO CEJICKTUBHOCTH;
HEOOXOIUMO: 0) BBICOKOE 3HAaYE€HHWE TOJNBKO CTEICHU
MIpPEBPALLECHHUS;

B) BBICOKOC 3HAUEHHUE CEIICKTUBHOCTH |
CTENeHH MPEBPAISHUsI.

4 CreneHs npeBpalieHus — 3T0... a) OTHOIIEHHE pealbHO  MOJYyYEHHOTO
KOTMYeCTBA TMPOAYKTa K MaKCUMaJIbHO
BO3MOXKHOMY €T0 KOJIMYECTBY, KOTOPOE MOIJIO
OBl OBITH IMOJYYCHO TPH JAHHBIX YCIOBHAX
OCYUIECTBJICHUS XUMHUECKOHN peakluu;

0) JIOJIS HCXO/IHOTO peareHra,
HCIOJIb30BaHHOTO HA XUMHUECKYIO PEAKIUIO;
B) OTHOIIEHHE KOJUYECTBA HCXOTHOTO
peareHra, pacxoAyeMoro Ha  LEJEBYIO
peaxIuio, K 00IIeMy KOJINYeCTBY UCXOIHOTO
peareHra, TOIIEANIET0 Ha BCE PEaKIuu (U
IIEJIEBYIO U IOOOYHEIE);

I') KOJMYECTBO TMPOAYKTA, TOJYYEHHOE B

© OI'bOY BO «Uenl'V»



MHMHOBPHAYKU Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

@,y 00pa3oBaTeIbHOE YIPESIKICHUE BEICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbIH yHEBepcuteT» (PI'BOY BO «Uenl'Vy)
®axynprer/HHCTUTYT/ HmHan/

DoHJ OLICHOUHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTeCTalluu M0 JUCHUILIMHE «XUMUYecKas
TEXHOJIOT WS 110 HalpaBJIeHHIO oAroToBkH (cnenuansHocTr 04.03.01 "XuMust" HarpaBIeHHOCTH
(mpoduimo) Xumus PTBOY BO «Henl'V»

Bepcus noxymenta - 1 l ctp. 7 u3 35 [lepBeIit 3x3eMILTAP KOITHS Ne

€/IMHUILY BPEMEHHU.
5 Beixon nmponykra — 3710. .. a) OTHOUIGHHE pEAJIbHO  IIOJYYEHHOIO
KOJIMYECTBA TPOAYKTa K MaKCUMaJbHO
BO3MOYKHOMY €TO KOJIMYECTBY, KOTOPOE MOTJIO
OBl OBITH IOJYYEHO NPH IAHHBIX YCIOBHSAX
OCYIIECTBICHHUS XUMHYECKOW peaKIvy;

0) JOIIst HCXOJTHOTO peareHTa,
HCTIONh30BAaHHOTO HA XUMHUYECKYIO PEAKIHUIO;
B) OTHONICHHE KOJIMYECTBA HCXOZHOTO
peareHTa, pacxogyeMoro Ha  ILEJIEBYIO
peakuuio, K 00IIeMy KOJMYECTBY HCXOIHOTO
peareHTa, TOINEIIIET0 Ha BCE peaknuu (U
LETIEBYIO U TOOOYHBIE);

I) KOJMYECTBO NPOIYKTa, MOIYyYECHHOE B
€/IMHHILY BPEMEHHU.

6 [TonHas nnm UHTETpaNbHAas CENEKTUBHOCTD — 3TO. .. a) OTHOIICHHE pealbHO  IOJIydYeHHOI'O
KOJIMYECTBA TPOAYKTa K MaKCUMAaJbHO
BO3MOYKHOMY €TO KOJIMYECTBY, KOTOPOE MOTJIO
OBl OBITH IOJYYEHO IPHU JAHHBIX YCIOBHAX
OCYIIECTBICHHUS XUMHUYECKON peaKIvy;

0) OIS HCXOIHOTO peareHra,
HCTIONF30BAaHHOTO HA XUMHYECKYIO PEAKIHIO;
B) OTHONICHHE KOJIMYECTBA HCXOZHOTO
peareHTa, pacxoqyeMOoro Ha  ILEJICBYIO
peaknuio, K 00IeMy KOJMYECTBY HCXOIHOTO
peareHTa, TOILENIIEr0 Ha BCE peakuuu (U
LETIEBYIO U TOOOYHBIE);

I) KOJMYECTBO MPOJYKTa, MOIyYeHHOE B
€/IMHHILYy BPEMEHHU.

7 MrHoBeHHas1, Wi audepeHIanbHas, CeIeKTUBHOCTh — | a)  OTHOLICHHWE  PEabHO  MOJYYEHHOTO
3T0... KOJIMYECTBA TPOAYKTa K MaKCUMaJbHO
BO3MOXXHOMY €TO KOJIMYECTBY, KOTOPOE MOTJIO
OBl OBITH IOJYYEHO NPH IAHHBIX YCIOBHAX
OCYIIECTBICHHS XUMHUYECKON peakivy;

0) TIOJISA HCXOIHOIO peareHTa,
HCTIOJIb30BAaHHOTO HA XUMHYECKYIO PEAKIHIO;
B) OTHONICHHE KOJHMYECTBAa HCXOIHOTO
pearenra, pacXolyeMoro Ha  IEeJeBYIO
peakiuio, K 00LIeMy KOJMYECTBY MCXOIHOTO
peareHTa, TOILIENIIEr0 Ha BCe peakuuu (U
LIEJIEBYIO U TOOOYHBIE);

I) OTHOLIEHHWE CKOPOCTH IIPEBpALICHUS
WCXOJHBIX PEAareHTOB B IIEJNEBOH MPOIYKT K
CyMMapHOH CKOpOCTH pacxomoBaHUs
VCXOJIHBIX pEarcHTOB.

8 C,-C, a) BBIXOJ IIPOJIYKTa;

Ilo ypasHeruo c PacCHNTRIBACTCA: 0) paBHOBECHasI CTENICHb PEBPAILCHNS;

B) MHTErpalibHasl CEJIEKTUBHOCTD;

T') pacxXoHbIH K03 (QUIMEHT 1O CHIPBIO.

9 m, a) BBIXOJI IIPOJIYKTa;
Io ypaBHeH#I0 paccunThIBACTCA: 0) paBHOBECHasI CTETIEHb PEBPAILCHNUS;
meep B) MHTETpaJbHASI CEIEKTUBHOCTB;

T') PacXoAHbIA KO3((QHUIMEHT 1O CHIPHIO.

© OI'bOY BO «Uenl'V»




MUMHOBPHAVYKMH Poccun
DenepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbIH yHEBepcuteT» (PI'BOY BO «Uenl'Vy)
®axynprer/HHCTUTYT/ HmHan/

O

DoHJ OLICHOUHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTeCTalluu M0 JUCHUILIMHE «XUMUYecKas
TEXHOJIOT WS 110 HalpaBJIeHHIO oAroToBkH (cnenuansHocTr 04.03.01 "XuMust" HarpaBIeHHOCTH
(mpoduimo) Xumus PTBOY BO «Henl'V»

Bepcus gokymenra - 1 ctp. 8 m3 35 [MepBblii 3K3eMILIIP KOITNA Ne

10

IT
Ilo ypaBHeHMIO v paccuuThIBaeTCA

a) MPOU3BOUTENLHOCTh

0) UHTEHCUBHOCTh

B) MOII[HOCTb

T') pacxoJHbIA K03(h(GHUIMEHT MO CHIPKIO.

TeopeaneCKue OCHOBBI XHMHYECKOIH TeXHOJIOTHH

OT:

1 IIpn  sK30TEpMHYECKOH pEakUMH C  TOBBIIICHHEM | a) YBEJIMYHBACTCS;
TEMIIEpaTypbl paBHOBECHAs CTETICHb NPEBPAILCHUS 0) yMeHbIIaeTcs;
B) OCTaeTCsl HEU3MEHHOM.
2 Jiis  SHOOTEPMHYECKOH peaklud C  IOBBIIICHHEM | a) YBEIUIHBACTCS,
TeMIepaTypsl PABHOBECHASI CTETICHb IIPEBPAIICHUS. . . 0) yMeHbIIaeTcs;
B) OCTaeTCs HEU3MEHHOM.
3 s cMemnieHnsl paBHOBECHS CJIeBa HAINPaBO ISl PEakIiH | a) MOBHIIIATH;
N»+3H, = 2NH3 Heo0XoanMo IaBlIEHHE . .. 0) MOHMKATH;
B) W3MCHCHHC JaBJICHWA HE BIHICT Ha
paBHOBECHE PEAKIIHH.
4 BennuuHbl, mnponopuuoHaibHbIE Macce (KOJMYECTBY | a) 9KCTEHCHBHBIMU;
BEIIECTBA) B JIAHHOW TEPMOAMHAMUYECKOH cucTeMe, | 0) MHTEHCUBHBIMH.
Ha3bIBAIOTCSL. ..
5 BennuuHbl,  KOTOpBIE ~ HE  3aBHCAT  OT  MAacChl | a) 9KCTEHCHBHBIMU;
TEPMOANHAMHUUYECKOH CHCTEMBbI, Ha3bIBAIOTCHL. . . 0) MIHTCHCUBHBIMHU.
6 B ypaBrenun AG®° = AH® - TAS®, AH® — 310 a) CTaHJapTHOE 3HAYCHHE SHTAJBIINY;
0) cTaHAapTHOE 3HAYCHHE YHTPOITUH;
B) TepMOIUHAMHYECKas KOHCTaHTa
paBHOBECHSL.
7 K, B ypaBHenun usorepmsl Bant 'odda a) CTaHJapTHOE 3HAYCHHE YHTAJBIINH;
AG® =-RT InK, 0) cTaHDapTHOE 3HAYCHUE SHTPOIIHY;
B) TEPMOJUHAMHUYECKAS KOHCTaHTa
paBHOBeCHS;
T') YHUBEpcaJbHas Ta30Basl MOCTOSIHHAS.
8 Kak Bimser Ha paBHOBeCHE peakuu [ToOaBIICHHE | a) HE BIUSACT HA paBHOBECHE
HMHEepPTHOTO rasza 0) cMeIaeT paBHOBECHE B CTOPOHY MCXOIHBIX
BEILIECTB
B) JICWCTBYET KaK NOHIKEHUE JaBICHHS
I) CMemaeT paBHOBECHE B  CTOPOHY
MPOJYKTOB
9 Kaxkoif nponecc Ha3bpIBaeTcst u3oTepmuueckum? [Iporecc, | a) mpu MOCTOSHHOM JaBICHUU
MPOUCXOJALIUH. . . 0) mpu MOCTOSIHHOM TeMIieparype
B) IIPH ITOCTOSTHHOM 00BeMe
T') IPU TTOCTOSTHHOM TEIUIOEMKOCTH
10 | Briusgaue naBneHWs Ha XHMHUYECKOE paBHOBECHE 3aBHUCHT | a) TEIUIOBOro 3ddekra

0) U3MEHEHUS KOHIICHTPAIlUU

B) TEMIIEPATYPHI.

I') U3MCHEHHUS YHCIIa MOJed Ta3000pa3HbIX
BEILIECTB

OO0mue cBejeHUs] 0 XMMHYECKHX PeakTopax

1

PeaKTop CMCUICHUA — ITO...

a) eMKOCTHBII anmapar ¢ MnepeMellrBaHueM
MEXaHWYeCKOH MeEIAJIKOH WA
IUPKYISIITAOHHBIM HACOCOM;
6) TpyOuareli ammapar,
YIUTMHEHHOTO KaHaja;

B) ammapar, JUIsl KOTOPOTO XapakTepHO
a0COJIIOTHO TOJTHOC BBIPABHUBAHHE BCEX

UMEIOIIUH  BU]
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XapaKTePU3YIOLIUX PEAKIHUIO TAPaMETPOB MO
00BeMy peakTopa;

T) amnmapar, Tae IpeAnonaraeTes, 4ro oboe
KOJIMYECTBO PEArcHTOB M MPOAYKTOB depe3
peakTop mepeMemiaeTcss Kak — TBEpIbIi
MopUIeHb, ¥ MO [UIMHE pPEaKropa B

MIPOCTPAHCTBE B COOTBETCTBHHU c
0COOEHHOCTAMHA peaxin u
COIIPOBOXAIOMINX €€ (PH3MIECKUX SBICHUHN
yCTaHaBIUBACTCA oTIpeneNieHHOe
pacripeqiesieHie KOHIICHTPAIlMH yYaCTHHUKOB
peakiuu, TeMIIepaTyphl U JIPYTHUX
apaMeTpoB.

2 Peaktop BbITECHEHHS — 3TO. .. a) eMKOCTHBIN ammapar ¢ mepeMelIuBaHueM
MEXaHUYECKOM MEIIaJIKOH 150)071

UPKYJISIIIAOHHBIM HACOCOM;
0) TpyOuarhlii ammapar, HMCIOIIUI BHI
YAJIMHEHHOTO KaHaa;

B)  ammapar, Aidsd  KOTOPOro
XapaKkTepHO abCOIOTHO MOJIHOE
BBIPABHUBAHUE BCEX  XapaKTEPHU3YIOIIUX
PEaKIunio mapaMeTpoB 1Mo 00beMy peakTopa;

T) anmapar, Tie peanonaraeTcs, 4to
711000€ KOJMYECTBO PEArcHTOB U MPOIYKTOB
4yepe3 peakTop MepeMeIaeTcsi Kak TBepIbIid
NOpIlieHb, W MO JUIMHE peakTopa B

MPOCTPAHCTBE B COOTBETCTBUHU C
0COOEHHOCTSIMH peaxIuu u
COIPOBOXIAIOIINX €€ (PU3MYCCKUX SBICHUMN
yCTaHaBIHUBACTCS oTIpenieNieHHOe
pacmpeneneHiue KOHIEHTPAIIMH YYACTHHKOB
peaxiwm, TeMIepaTypbl " JIPYTUX
mapaMeTpOB.

3 Peaktop uaeansHOTO CMEIICHUS — 3TO. .. a) EMKOCTHBIH ammapar ¢ IepeMelInBaHuEM
MEXaHHUICCKON MeETIaIKoi A

OUPKYISIIMOHHBEIM HACOCOM;

0) TpyOuarhlii ammapar, UMW
BUJ YAJMHEHHOTO KaHaJa,

B)  ammapar, I KOTOPOTO
XapakTepHO abCcoOTHO MIOJTHOE
BBIDaBHUBAHHE BCEX  XapaKTEPU3YIOLINX
peaxIio MapaMeTpoB 1o 00BEMY peakTopa;

T') ammapar, Te MpeanoiIaracTcs, 9ro
M000€ KOMIECTBO PEareHTOB W MPOAYKTOB
yepe3 peakTop MepeMeliaeTcss Kak TBEpAbIH
MOpIIeHb, X TIO0 JIMHE peakTopa B
MIPOCTPAHCTBE B COOTBETCTBUU c
0COOCHHOCTSIMU peakuuu u
COIIPOBOXAIOMNX €€ (PU3MIECKUX SBICHUH
yCTaHaBINBAaeTCA oTIpeieNIeHHOe
pacripeqiefieHie KOHICHTPAIlMH yYaCTHHUKOB
peaxmuy, TeMIepaTypsl " JIPYTHX
apaMeTpoB.

4 PeakTop meaqbHOTO BRITECHEHHUS — 9TO. .. a) eMKOCTHBIHA ammapaT ¢ IepeMenInBaHuEM
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MEXaHUYECKON MeEILaJIKON WA
HUPKYISIIHOHHBIM HACOCOM;

0) TpyOuarelii ammapar, UMCIOIIUI BHJ
VIJTMHCHHOTO KaHaa,

B)  ammapar, i = KOTOPOTO
XapakTepHO a0COIOTHO MOJTHOE
BEIDAaBHUBAHHE BCEX  XapaKTEPU3YIOIIUX
PEaKImIo mapaMeTpoB 0 00BEMY peaKTopa;

T') almapar, Te MPeanoIaracTcs, 9o
mr000€ KOMIECTBO PEareHTOB M NPOAYKTOB
Yyepe3 peakTop IepeMenaeTcsi Kak TBEepIbIid
NOpIlieHb, W MO JUIMHE peakTopa B

IPOCTPAHCTBE B COOTBETCTBUH c
0COOEHHOCTIMU peaxIuu u
COMNPOBOXIAIONMX €€ (PU3UUECKHUX SIBJICHUI
yCTaHaBIIMBAETCS OIlpeieNIeHHOe
pacripezienieHie KOHLEHTPALUK y4acTHHKOB
peakuuu, — TeMIepaTtypbl W JIPYrHX
apaMeTpOB PEaKlUH.

5 B peaktope nepruogu4ecKoro IeUCTBUS. . . a) BCEe OTICNBHBIE CTaIud IPOTEKAIOT

MOCJIeIOBAaTEeNIbHO, B pa3Hoe Bpems. Bce
peareHTHl BBOIAT B ammapaT 10 Hadala
peaKyy, a CMeCh MPOAYKTOB OTBOJIAT ITOCTE
OKOHYaHUS TIPOLecca;

0) Bce OTAeNBHBIE CTaguM Ipolecca
XMMHUUYECKOTO  TPEBpalICHUs]  BellecTBa
(momaga pearupyrommux BEIIECTB,
XHUMHUYCCKas pcakuu, BbIBO TOTOBOI'0
NPOAYKTa) OCYIIECTBISIOTCS HapaulelibHO,

OZIHOBPEMEHHO, u, CJIe/I0BATEIBHO,
HETIPOU3BOANTEIbHBIC 3aTpaThl BPEMEHH Ha
orepanun 3arpy3Ku u BBITPY3KH
OTCYTCTBYIOT;

B) ONMH W3 PEareHTOB IMOCTYIAET B HETO
HEMPEPBIBHO, a JPYrod IMepHOINYECKH.
Bo3mokHBI BapUAHThI, Korga pe€arcHThbI
NOCTYMalOT B PEAKTOp TEPUOANYECKH, a
MIPOLYKTBI PEAKIIUU BBIBOIATCS HEIPEPBIBHO,
WK HA00O0pOT.

6 B npoTo4HOM peakTtope HelpepbIBHOTO JIEHCTBHS. . . a) BCEe OTAENbHBIE CTaJAWU MPOTEKAIOT
MoCcJIeI0BaTeNIbHO, B pa3Hoe Bpems. Bcee
peareHTHl BBOIAT B ammapar J0 Hadvajia
peaxIym, a CMeCh MPOAYKTOB OTBOIAT TOCTE
OKOHYaHMS Tpolecca;

0) Bce oOTAeNBHBIE CTagUM  Ipoliecca
XMMHUYECKOTO  TIPEBpalICHUs]  BEIIecTBa
(momaua pearupyronmx BEILIECTB,
XMMHUYECKas peaxiysi, BbIBOJ T'OTOBOTO
MPOAYKTA) OCYHIECTBISAIOTCS MapajuieNbHO,

OJHOBPEMEHHO, u, CIIEZI0BATENBHO,
HEIIPOU3BOAUTENbHBIE 3aTpaTbl BPEMEHU Ha
ornepanun 3arpy3Ku u BBITPY3KH
OTCYTCTBYIOT;
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B) OJMH W3 PEareHTOB IMOCTYMAeT B HETO
HEMPEPHIBHO, a JPYrod IepHOJHYECKH.
B03MOKHBI ~ BapHaHTBI, KOTJa pEarcHTHI
MOCTYMAIOT B PEAKTOpP IEPHOAUYECKH, a
MPOIYKTHI PEaKIIUH BBIBOJSITCS HEMPEPBIBHO,
WM HA000POT.

7 B peaktope mnomyHenpepsIBHOTO (IOJIyNIEPUOANYECKOTO) | a) BCE OTAENbHBIE CTaJAWU  INPOTEKAIOT
JIEUCTBUSL. .. NOCJIEN0BaTENbHO, B pa3Hoe Bpems. Bce

peareHTBl BBOAAT B ammapar 10 Hadaja
PEaKIIH, a CMECh MMPOILYKTOB OTBOAAT IIOCIIE
OKOHYaHHS IpoLecca;
6) Bce OTAENBHBIE CTAaguM Ipolecca
XUMHYECKOTO  TpEBpaIlleHHs]  BEIecTBa
(momaga pearupyrommux BEIIECTB,
XMUMHYECKass peaklus, BBIBOJ T'OTOBOTO
NPOJYKTa) OCYIIECTBISIOTCA MapaijebHo,
OJTHOBPEMEHHO, u, ClIeZI0BaTeIbHO,
HETPOU3BOIUTENbHBIC 3aTpaThl BPEMEHHU Ha
orepanuu 3arpy3Ku u BBITPY3KH
OTCYTCTBYIOT;
B) OJWH W3 PEarcHTOB IIOCTYNAeT B HETO
HETIPEpPBIBHO, a JpYyroil IEepHOIMYECKH.
Bo3MOXXHBI  BapHaHTBI, KOTJa pEarcHTHI
MOCTYNAalOT B PEAaKTOp NEPHOAWICCKH, a
HPOTYKTHl PEAKIIMU BBIBOJAATCS HEIPEPHIBHO,
WK HA00O0pOT.

8 Kaxkoii ¢pusuueckuii cMpica oneparopa Jlaraca a) HamnpapJieHUE BJIOJTb KOTOPOTO
MaKCHMaJbHO BO3pacTaeT (QyHKIHsS
0) MIOTHOCTh UCTOYHUKOB
B) HE UMeeT (PU3UUECKOTO CMBICIIa

9 Huxaum YPOBHEM UEPAPXUUECKOU CTPYKTYPHI | a) MOJNEKYISIpHBIN YPOBEHb

XMMHYECKOTO TIpoliecca sIBISIETCS 6) mMaoro oobeMa

B) paboueii 30HBI anmapara

10 | Aucddy3moHHEIH TIepeHOC BRI3BaH a) JBIDKCHUEM TIOTOKa
6)  HepaBHOMEpHBIM  pacHpeeliCHHEM
BEIIIECTBA B IIPOCTPAHCTBE
B) XUMHUYECKOH peakIue

11 | Juddy3moHHEIH TEpeHOC OMICHIBACTCS 3aKOHOM a) Ouxa
0) @ypoe

B) MenneneeBa-Kaneipona

TensoBbie U JHEPreTu4eCKue npoueccol B XMMHYECKOH TEXHOJOTHH)

1 KoadduupeHT uCHonb30BaHUsE JHEPIHU OINpPEAENSIeTCs | a) KOJIMYECTBO DHEPrHH, 3aTpauuBaeMoe
YpaBHEHUEM TEOPETUYECKH Ha II0JIYYECHUE IIPOAYKTA;
A 0) KOJMYECTBO DHEPTUH, 3aTPadMBAEMOC
M, = > e Wr—oto MIPAKTUYIECKH Ha IOTyYeHHE MPOTyKIINH;
” B) KOJIMYECTBO TeIlla, 3aTPauMBacMOe
TEOPETHYECKH Ha OCYILIECTBIICHHE
XMMHUUYECKOH peaKIyy;
I) KOJNMYECTBO TeIJja, 3arpauuBaeMoe
MIPaKTHYECKH Ha OCYIIIECTBIICHHE
XMMHUUYECKOH pPEeaKIHH.
2 KoadduimenT ucronp30BaHUs JHEPIHMM ONpENelsieTcsl | a) KOJMYECTBO OHEPruM, 3aTpaunBaeMoe

TCOPECTUICCKHU HA NMOJTYUYCHUC IIPOAYKTA,

0) KOJNMYECTBO DHEPrHH, 3aTpadynBacMoe
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[epBblit 3K3eMIIIAP

KOITHA Ne

WT
YPaBHEHUEM 1|, = W rae Wy, — 910

MPAKTUYCCKHU Ha MOJTYYCHUC NPOAYKIUH,

B) KOJMYECTBO TEIUIa, 3aTpaduBaeMoe
” TEOPETUIECKHU Ha OCYIIECTBICHUE
XUMHYECKOH peaxIuu;
I) KOJIMYECTBO TeIla, 3aTpaduBaeMoe
MIPaKTHYECKH Ha OCYILECTBIICHHUE
XUMHUYECKOW PeaKIyH.
3 TermnoBoit ko3¢ hurIeHT TIOJIE3HOTO JNEHCTBUS | @) KOJIMYECTBO SHEPIHH, 3aTpadnBacMoe
Q TEOPETHIECKH Ha TOydCHUE IIPOLYKTa;
ONPEAENASTCA IO YPABHEHHIO 1], = -, Te Jr — 310 6) KONMYECTBO DJHEPIHH, 3aTPadMBaACMOC
” HPaKTHYECKU Ha HOJTyYeHHE IPOAYKIIUY;
B) KOJIMYECTBO TeIUia, 3aTpaddBacMoe
TEOPETUIECKHU Ha OCYIIECTBICHUE
XUMHUYECKOH peaklny;
I) KOJMYECTBO Telja, 3aTpaduBacMoe
HpaKTHYECKU Ha OCYILIECTBIICHHUE
XUMHUYECKON peaklyH.
4 TeruoBol KO3((ULIMEHT TIOJIE3HOTO NEHCTBHS OINpEeNseTcss | a) KOJIMYEeCTBO DJHEPIHH, 3aTpauuBaeMoe
Q TEOPETUYECKH Ha MOJTy4yeHHEe IPOIYKTa;
110 YPABHEHWIO Ty = ==, T1IE Oy — 370 0) KONMYECTBO DHEPTHH, 3aTpadnBacMoe
" MIPAaKTHYECKH HA TIOJTyYSHUE MTPOILYKIIUH;
B) KOJIMYECTBO TeIUIa, 3aTpaduBaeMoe
TEOPETHYECKH Ha OCYIIECTBICHHE
XMMHUYECKOH peaKIyy;
I) KOJNMYECTBO Temja, 3aTpauuBaeMoe
HpaKTHYECKU Ha OCYILIECTBIICHHUE
XUMHUYECKON peaklyH.
5 JBrkyniei cuioi npoiecca Terjaonepeauu sSBisieTcs: a) pa3HOCTh TEMIIEPATyp;
0) pa3HOCTbH JIaBJIICHMIA,
B)  pa3sHOCTh  CKOPOCTEH  JBHIKEHUS
TETJIOHOCUTENIEH;
T) pa3HOCTb 3HAYCHUH KOA((PUIHECHTOB
TETIJIO0T/AuH;
) pa3sHOCTh 3HAYCHHH KOA(P(PUIMECHTOB
TETJIONPOBOJHOCTH.
6 B TETIIOBBIX mporeccax TeTIo nepenaérest | a) OT XOJIOHOTO ITOTOKA K TOpsSYeMy ITOTOKY;
CaMOTIPOU3BOJIEHO: 0) OT BO3IYIIHON Cpe/ibl K JHIMOBBIM ra3am;
B) OT TOPSIYETO MOTOKA K XOJIOAHOMY TIOTOKY;
T') OT XOJIOAHOW BOJBI K BOASIHOMY TIapy.
7 Kak Ha3pIBaeTCsl TEIUIOBOM pPEXHM, IPH KOTOPOM | &) CTAIlMOHAPHBIHA
OTCYTCTBYET TEIJIOOOMEH C OKpYKalollel cpeaoi 0) agnabaTHuecKuit
B) M30TePMHUUECKUIT
T') aBTOTEPMUIECKHH
8 Kak Ha3pIBaeTcs TEIUIOBOH PEXHM, TP KOTOPOM HYXHas | a) CTAl[IOHApHBIN
TeMIieparypa MOIJCPKUBACTCS 33  CUET  TEIUIOTHl | 0) amuabaTtudecKuit
XUMUYECKOHN peakluu B) M30TEPMUIECKHI
T') aBTOTEPMUYECKUI
9 TennonpoBOAHOCTb KOJIMYECTBEHHO OMUCHIBAETCS 3aKOHOM | a) Puka
6) dypoe
B) bepruymnu
10 | Kos¢p¢uuueHT TerIonpoBoIHOCTH HE 3aBHCHUT OT: a) TeMIeparypsl

0) BuIa MaTeprana
B) JIaBJICHUS

I'eTreporennble mpouecchbl, MPOMBIILJIEHHBIH KaTAJIU3
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[epBblit 3K3eMIIIAP

KOITHA Ne

IIpucyrcTBUE KaTanu3aTopa...

a) CIOBHraeT pPaBHOBECHE XHMHYECKOI
peakuuy B CTOPOHY 00pa30oBaHus MPOIYKTa;
0) He MOXET M3MEHHTb COCTOSIHUE
XMMHUUYECKOTO PaBHOBECHs, KOTOpOE He
3aBUCHT OT MYTH PEaKIIH;

B) C/ABUTAeT paBHOBECHE XUMHYECKOU
pEaKINK B CTOPOHY 00pa30BaHMsI PEareHTOB.

Temmeparypa 3aXKuUranus Karaau3aTopa — 3To. ..

a) Mepa YCKOPSIOIIEro BO3ACHCTBHA 110
OTHOLICHHIO K JaHHOU peaKIHy;

0) MUHUMAaJbHAS TEMIIEPaTypa, MPpH KOTOPOH
TEXHOJIOTHYECKHUH NPOIiecC HaYMHACT UATH C
JOOCTATOYHOM A TPAaKTHYCCKUX Lelel
CKOPOCTBIO;

B) CHOCOOHOCTH M30UPATENbHO YCKOPSTH
LEJIEBYIO PEaKIUIO IPH HATMYUU HECKOJIBKHX
NOOOYHBIX peaKluii.

AKTHBHOCTb KaTaau3aropa — 370...

a) Mepa YCKOPSIOIIETO BO3ACUCTBUS IO
OTHOILICHHUIO K JAaHHOM peaKkluu;

0) MUHUMAaJIbHAs TEMIIEpaTypa, NPy KOTOPOi
TEXHOJIOTHIECKHH TpoliecCc HaYWHAET HITH C
JOCTaTOYHOM Ui TIPaKTUYECKUX Iejei
CKOPOCTBIO;

B) CHOCOOHOCTh HW30HMPATEIbHO YCKOPSTH
LIENIEBYIO PEaKIMIO MIPU HATMYUH HECKOIBKIX
TTOOOYHBIX peaKIyi.

CGJ'IGKTI/IBHOCTB, nim I/136I/IpaTeJ'ILHOCTL, KaTrajau3aTtopa —
9TO...

a) Mepa YCKOPSIOIIETro BO3ACHCTBHSA IO
OTHOILICHHUIO K JAaHHOM peaKkLuu;

0) MUHUMAaJbHAS TeMIIepaTypa, Mpu KOTOPOH
TEXHOJIOTMYECKHUIl MPOLIecC HAYMHACT UITH C
JIOCTaTOYHOW JUIsl IPAKTHUYECKUX LeJel
CKOPOCTBIO;

B) CHOCOOHOCTh HW30HMpATENbHO YCKOPSTH
LIENIEBYIO PEaKIIMIO MIPU HATMYUH HECKOJIBKIX
TOOOYHBIX peaKIHi.

[Ipn yBenmueHnn OOBEMHONW CKOPOCTH OOBIYHO CTENEHb
MPEBPAILCHHUS. . .

a) CHIKaeTcs,
0) HEe MEHSIEeTCS,
B) YBEJIHUYHBACTCS.

Ipu  yBenumyeHMH  OOBEMHOH  CKOPOCTH  OOBIYHO
MHTCHCHBHOCTH paboThl ammapara (KOJIMYECTBO LIEJIEBOIO
IPOAYKTa, MOJYYEHHOTO C eAUHHIBI 00bEMa KaTaIu3aTopa
B CIMHHILY BPEMEHH). ..

a) CHIKaeTcs,
0) HEe MEHsIETCS,
B) YBEJINYHMBACTCSL.

Tpereps! (HocuTenu) — 3T0...

a) BENIECTBa, MOBBIMAIOIINE aKTUBHOCTh
OCHOBHOTO KaTaJn3aTopa, Hanpumep,
OKCHJIBI IMIETOYHBIX METAJUIOB, YBEINIHBAIOT
AKTHBHOCTH JKENIE3HBIX KaTaJIN3aTOpoOB B
CHHTE3€ aMMHaKa u BaHAIUEBBIX
KaTaJu3aToOpoOB IpPH OKHUCICHUU JUOKCHAA
cepsl;

0) TepMOCTOHKHE, WHEpPTHBIEC, IOPHCTHIE
BEIIECTBA, HAa KOTOPBIX OCAXKICHHEM WU
JPYTMMH CIIOCO0aMHU HAaHOCST KaTan3arop;
B) BENIECTBAa, KOTOpPBIE  MHOTOKPATHO
BCTYHAIOT B MIPOMEKYTOTHOE
B3aMMOJICHCTBHE C YYaCTHHUKAMH PEaKIHH,
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U3MEHAIT €€ MEXaHU3M U YBEIUYHMBAIOT
CKOpOCTb  pe€aKklMy; MNphU OSTOM  OHHU
BOCCTAHaBJIMBAIOT CBOM XMMUUYECKUM COCTaB
rnocjie KaXJAoro IUKIa POMEXKYTOYHBIX
B3aMMOJICHICTBUM.

AKTHBaTOpHI — 3TO. .. a) BEUIeCTBa, TOBBHIIAIONINE AKTHUBHOCTH
OCHOBHOTO Karajau3aropa, Hampumep,
OKCHJIBI MIETOYHBIX METAJUIOB, YBEIINIHBAIOT
AKTHBHOCTBH JKENIE3HBIX KATaJIM3aTOpPOB B
CHHTE3E aMMHaKa i BaHAUEBBIX
KaTaJIM3aTOPOB IIPH OKHCJICHUU THUOKCHAA
CepHI,

0) TepMOCTOWKHME, WHEPTHBIC, MOPUCTHIC
BEIIECTBA, HA KOTOPHIX OCAKIACHUEM WU
JPYTUMH CIIOCOOAMU HAHOCAT KaTalu3arop;
B) BEIIeCTBa, KOTOpPbIE  MHOTOKpPaTHO
BCTYMAIOT B MIPOMEKYTOUHOE
B3aMMOJICWCTBUE C YYaCTHUKAMH PEaKIIUH,
M3MEHSIOT ©€ MEXaHW3M U YBEIHYHBAIOT
CKOPOCTh  pEakIWW, TMpH 3TOM OHHU
BOCCTaHaBJIMUBAIOT CBOM XMMHYECKHI COCTaB
mocie KakJoro IUKJIAa IMPOMEKYTOTHBIX
B3aUMOJIEWCTBUM.

Karanuzatopsl — 310... a) BEMICCTBA, TIOBHINIAIONINE AaKTHBHOCTH
OCHOBHOTO Karajau3aTropa, Halnpumep,
OKCHUJIbI IIEJIOUHBIX METAJIJIOB, YBEJIMUYUBAOT
aKTUBHOCTb JKEJIE3HbIX KaTajJu3aTopoB B
CHHTE3€e aMMHaKa " BaHaIMEBBIX
KaTajlu3aTOpoOB TpPU OKUCIEHUU JTUOKCHIA
CepBhl;

0) TepMOCTOWKHE, WHEPTHBIC, IIOPUCTHIC
BEILLECTBA, HA KOTOPBIX OC&KICHUEM WIH
JIPYTUMH CIOCO0aMU HaHOCAT KaTallnu3aTop;
B) BCIIECTBAa, KOTOpPBIE, MHOTOKPATHO
BCTYMAIOT B MIPOMEXYTOUHOE
B3aUMOJICICTBHE C YYaCTHUKAMH DPEaKLHH,
U3MEHSI0T €€ MEXaHU3M M YBEJIUYMBAIOT
CKOpOCTb  pe€aklud; MNph OSTOM  OHHU
BOCCTAHABJIMBAIOT CBOM XMMHYECKHI COCTaB
Mocje KaXAO0ro IMKIa MPOMEXYTOUHBIX
B3aMMOJIEHICTBUH.

10

CrabuiapHOCTH KaTalnu3aTopa — 3TO a) CIIOCOOHOCTH COXPAHATh NEPBOHAYAIBLHBIE
AKTHBHOCTb U CEJIEKTHBHOCTh BO BPEMEHH

0) cnocoOHOCTP W30HMPATENBEHO YCKOPATH
LIEJIEBYIO PEaKIMIO MIPU HATMYUH HECKOJIBKIX
MOOOYHBIX peaKIni.

B) CIIOCOOHOCTb YCKOPSATH JOCTH)KCHHE

paBHOBECUS
XuMHuecKasi TeXHOJIOTHS M MATePHAJIOBEICHHE
1 Kepamuxkoii Ha3bIBaroTCA: a) HEOPraHUYECKUE MOIUKPHUCTAIINUECKUE
MaTepuasl, 110J1y4aeMble u3

c(OpPMHUPOBAHHBIX MHHEPAJIbHBIX MacC, B
NIPOLIECCE BHICOKOTEMIIEPATYPHOTI'O CIIEKAHHUS

0) amopdHBIE TOJIMMEpPHBIC MaTePHUAaIbI,
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[epBblit 3K3eMIIIAP

KOITHA Ne

NojlydyaeMble IpU TBEPAECHUM paclliaBa
OKCHUJIOB U JPYTUX AJIEMEHTOB

B) HCKYCCTBEHHBIE MaTepuallbl Ha OCHOBE
HEOPTaHUUYECKUX COECJUHEHUH, MoIydaeMble
IIyTeM MOJHOM WM YaCTUYHO yIpaBisieMon
KPHUCTAJUIM3AIMY B HUX

I') HCKYyCCTBEHHBIC MaTephalibl Ha OCHOBE
TIPUPOJHBIX WITH CHUHTETHYECKHX
BBICOKOMOJIEKYIISIPHBIX ITOJTHMEPOB.

K xommonerTam KEpaAaMUKH OTHOCATCS:

a) OKCHIBI, KapOUIBI, HUTPUIBI, CYITb()HUIBI
0) MHTEepMETaIUTHIBI

B) aKTHHU/BI, TAJIOTCHU/IBI

T') TUAPOKCH/IBI

}IBHeHI/Ie, IpHU KOTOPOM BEIIECTBA, COCTOAIINE U3 OAHOTO U
TOTO K€ 3JICMCHTA, UMCIOT pa3HbIC CBOﬁCTBa, Ha3bIBACTCA:

a) Annorponueit
0) Kpucrammusarueit
B) CrutaBoMm

K JTOCTOMHCTBAM OKCHIHOM KCPpaMUKHU OTHOCATCA ...

a) BbICOKas TCIIOIIPOBOJAHOCTDH
0) KOPPO3HOHHASL CTOHKOCTh

B) UyBCTBUTEIBHOCTH K HaJpe3aM
F) BBICOKAs IIJIACTUYHOCTb

MexaHn4decKkue CBOMCTBA METAJIJIOB ATO:

a) KncnorocToikocTs 1 kapocTORKOCTh
0) JXKapompoyHOCTE U ITACTUYHOCTD
B) TemI0eMKOCTb U IJIaBJICHUE

CrocoOHOCTh METAJIJIOB COIIPOTUBJIAITHCA BAABJIIMBAHHUIO B
HHX KaKoOro-J1u0o TCJIa, HA3bIBACTCA:

a) TeepmocThIO
0) [TmacTHYHOCTHIO
B) YIIpyrocThio

«Bpe,I[HBIe» IIpUMECH B CTAJIAX, OTO:

a) Cepa u pocdop
0) Mapranen u KpeMHHA
B) XKeneso u yrnepon

IIpouynocts — 31O

a) CIIOCOOHOCTh MarepHaja CONPOTHBISITHCS
BHEJIPEHHUIO B HETO APYroro, 6ojee TBEPIOro
Tena MoJ AEUCTBUEM Harpy3KHU.

0) cCIoCOOHOCTh MaTepHaia COMPOTUBIATHCS
pa3pyliaronieMy  BO3ACHCTBUIO  BHEIIHHMX
CHIL

B) CIOCOOHOCTh Marepraia U3MEHITH CBOH
pasMmepsl U popMy TOA IeHiCTBHEM BHEIIHUX
cui 0e3 pa3pynIcHus

XpOM OTHOCHUTCA K

a) IBETHBIM METaJlJIaM
0) G:1aropoHBIM MeTajIaM
B) YePHBIM MeTaJIaM

10

dmroc B JAOMCHHOM IIPOIECCE UCIIOJb3YIOT IJIA

a) CHIKEHMS] TeMIeparypsl IJIaBJIeHHUs
NYCTOil mopoabI

0) BOCCTAaHOBJICHHUS PYyAbI

B) JUIsL ylaJIeHNsI KUCIIOpOJia U3 MeTajlIa

MaremMaTH4YeCKOe MOACIUPOBAHNEC XUMHUKO- TEXHOJOTHYECCKUX NMPOLECCOB

YUHUTBIBACTCS BIMSHHE CIy4aiHBIX (haKkTOpoB?

1 Kak Ha3pIBaloTCSI MOZENH, TMapaMeTpel KOTOpPHIX HeE | a) [luHammdeckne
MEHSIOTCS BO BpeMEHN? 6) Croxactudeckue
B) CraTnueckue
2 K kakomy THmy oOTHOCHTCA MOJENb, e€ciu B Hed | a) JlerepMHHHpOBaHHAS

6) CroxacTuueckas
B) JIunelinas
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‘ KOIMS Ne

3 Kakoi stam cnemyer cpasy 3a MOCTaHOBKOHM 3amaun B | a) COop uH(pOpManuu 00 00bEeKTE U

npolecce MOJCIUPOBAHHMS? dopmanmsarmst
0) [IpoBepka a/leKBaTHOCTH MOJIEIH
B) UncieHHOE pelieHre ypaBHEHUH

4 Kak MOXHO MNpoBEpUTH AIEKBATHOCTH MATeMaTUYECKOH | a) PaccuuraTh cpegHee

mozenu? apndmeTUMYecKoe BCex BXOAHbIX
napameTpos
0) Paccunrats k03¢ duHeHT
KOppemsuu
B) Brrunciute cymmy Beex
K03 (OUIIMEHTOB YpaBHEHHS MOIETTH

5 Kak Ha3pIBatoTCs MOAENH, B KOTOPHIX MapaMeTpbl | a) CHCTEMBI C COCPENOTOUYSHHBIMHU
3aBUCAT  OT  TNPOCTPAaHCTBEHHBIX  KOOPIMHAT | MapaMeTpamMH
(HampuMep, W3MEHEHHE KOHILEHTpanuu 1o JuuHe | 0) CHCTeMBI ¢ pacTpeeeHHBIMA
peaxTopa)? rapaMeTpamu

B) JIUCKpETHBIE CHUCTEMBI

6 B vem 3akmrouaercs mpsimas 3aaada MojenupoBanus? | a) Haxoxknenue mapamMeTpoB MOJIENH 110
W3BECTHBIM BBIXOJHBIM JIAHHBIM
0) Omnpe/eneHne BBIXOIHBIX TAPaMeTPOB
npoiiecca Mpy 331aHHBIX BXOJIHBIX
YCIIOBUSX U MapaMeTpax MOJCITH
B) [lonck onTManbHON KOHCTPYKIIUN
ammapara

7 Kaxoii mapamerp B ypaBHEHHH JIMHEHHO# perpeccun | a) CBoOomHbIi wieH \DO
(y = b0 + blx\) game Bcero mnTepnperupyercs kak | 6) Koadduiment perpeccun \bl
«9yBCTBUTEIHHOCTH) BBIXOHOTO napamerpa | B) OcTaTo4Has qUCIIEPCHS
(Hampumep, BBIXOJA TPOAYKTa) K HM3MEHEHHIO
BXOAHOTO (hakTopa (Temneparypsbi)?

8 Hnst 4ero B XMUMHKO-TEXHOJIOTHYEeCKUX | a) [y mpoBepKy 3HAUNMOCTH
WCCIIEIOBAHUSAX UCHOJB3yeTcss KpuTepuid Duimepa | oTAeIbHBIX KOIPDUITUEHTOB
((F\)-xputepwmit)? 0) s onpenesieHus ONTUMATBHOMN

TeMIepaTypsl Iporecca

B) JlJ1s1 MPOBEPKH aIEKBATHOCTH MOJIEITH
B LIEJIOM

r) JI7s OlleHKH HOPMaJIbHOCTH
pacnpezeneHus OmMO0K

9 Yro nokasbiBaeT Ko3pduimenT aerepmuHanuu R? = | a) UTo TOYHOCTH NPUOOPOB COCTABIAET
0.95\) mpu MoeTMPOBAHUH TpOIiEcca KOPPO3UU? 95%

6) Uto 5% MaHHBIX ABISAIOTCS
OIMOOYHBIMU
B) Uto 95% Bapuaiinu BEIXOHOTO
rmapamMeTpa OObSICHICTCS TaHHON
MOJIETIBIO
r) Uro npouecc nporekaet Ha 95% oT
TEOPETUUECKOTO MAaKCUMYyMa

10 | Kakoili MeTox 4Jallle BCEro MCIHOJBb3YeTCs I MOMCcKa | a) MeTo/1 30JI0TOr0 CeUSHUS

OIICHOK ITapaMcTpoOB bi B XMMHKO-TEXHOJIOIHYECKHIX

3amayax”?

0) Meroa mocienoBaTeIbHBIX
pUOIKEHU I
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B) MeTo HAUMEHBIINX KBapaTOB
(MHK)
r) Meron rpaiieHTHOTO CITycKa

3.2.2 TemaTuKa ¥ BONPOCHI KOJUIOKBUYMOB
KosstoxkBuym 1
Mamemamuueckoe Modenupoeanue XumuKo-mexnHo102uiecKux npoyeccos

1. Yro takoe maremaruueckas Mmojiesb X TC (XUMUKO-TEXHOJIOTMUYECKOW CUCTEMBI) 1
KaKoBa LieJb e€ Co3qaHus?

2. JaiiTe KIacCU(pUKAIMIO MOJIENIEH TI0 YPOBHIO HEpapXuu (MUKPO-, MAaKpPO- M Mera-

YPOBHH).

B 4em paznuune Mexay AeTepMUHUPOBAHHBIMHU U CTOXaCTHYECKUMHU MOJACTISIMHE?

CpaBHuTe SMnupuvecKkre (YepHBIA AUMK) U TEOPETUYECKUE MOJIENU. B Kakux ciydasx

YMECTHO UCTIOJIb30BATh KaXKIbIN THIT?

5. Kak 3anuceiBaeTcs obliee ypaBHeHHE MaTepUaIbHOIO OallaHca At IPOTOYHOTO
peaktopa?

6. OcoOEHHOCTH COCTaBJICHUS TEIUIOBOTO OajaHca: KaKk yYUTHIBAECTCS TEIUIOBOM 3(pdexT
peaKIu 1 TeTI00OMEH C OKPY>KaIoIIeH cpeoit?

7. Ponb XxuMu4ecKoi KHHETUKH: KaK CKOPOCTh PEaKIIUU BIUSET Ha CTPYKTYPY
MaTeMaTH4ecKoi moaenu?

8. IlonsTHE CTEXMOMETPUYECKON MATPULIbI U €€ UCTIOIb30BAHUE PU MOJICIUPOBAHUU
CJIO’KHBIX MHOTOKOMITOHEHTHBIX CHCTEM.

9. Mogens uaeanbHOro cMenieHus (MepruoguvecKast U HelpephIBHAs): OCHOBHBIE
JIOTTYIICHUS U YPaBHEHUSI.

10. Monenb uieaabHOTO BHITECHEHUS: IOYEMY OHa ONUChIBaeTcs nuddepeHImaibHbIMI
YPaBHEHUSIMH B YaCTHBIX MTPOU3BOTHBIX ?

11. PeanpHble anmapaTsl: s;ueedHas Moaensb U nuddy3rnonnas moaensb. [lapamerpsi,
XapaKTepU3YIOIINE OTKIOHEHHE OT UICATBHOCTH.

12. Kak onpenensiercst Bpems npedsiBanust (BPII) B annmapaTe n kak OHO BIIMSIET Ha
KOHBEPCUIO?

13. Kakue uncieHHble METO bl Yallle BCEr0 UCTIONIb3YIOTCS /ISl pEILICHHs CUCTEM KECTKUX
T depeHIIMATBHBIX YpaBHEHUH B XUMUU?

14. TlonsTHE aNIeKBAaTHOCTH MOJETU: KAKUMH KPUTEPUSIMH (CTATUCTUYECKUMHU METOTAMH )
OHa mpoBepsieTcs?

15. Yro Takoe aHANM3 YyBCTBUTEILHOCTH MOJEIH U 3a4€M OH HY)XEH UHXKEeHepy?

16. Dranb! naeHTH()UKANY TAPAaMETPOB: KaK HAUTH KOHCTAHTHI CKOPOCTH, UMES
SKCIIEPUMEHTAIbHbIC JaHHbBIE?

17. Micionp30BaHue MOJICIH JJTs1 ONTHMHU3ALMM: TIOMCK dKCTpeMyMa (MaKCHMaJIbHBIN BBIXO/T

IPOAYKTA).

Hw

KostoxkBuym 2
Tepmoounamuueckue pacuemst XUMUKO-meEXHOI02UHECKUX NPOUECCOE
1. TepmoamHamMuuecKuil BbIBOJ KOHCTAHTHI paBHOBecusi. 3aBucumocts K, or
Temnepatypsl (ypaBHeHHe n300apsl Bant-I'odda).
2. BnusHuWe naBieHWss W WHEPTHBIX pa30aBHUTENCl Ha PAaBHOBECHBIH BBIXOJ MPOIYKTA B
ra3o(a3HbIX peaKIusx.
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3. Mertoabl pacuera cocTaBa paBHOBECHOH CMECH: METOJl KOHCTAaHT PaBHOBECHS VS METOJ
MUHUMU3aUU cBOOOAHOM 2Heprun [ 'mb0ca.
OcobeHHOCTH pacyeTa paBHOBECHS B T€TEPOIC€HHBIX PEAKLIUAX.
Kputnueckoe cocrosinue Beuiecta. [IpuBeneHHbIe JaBieHNE U TEMIIEpaTypa
[Tpuniun cmemenus paBHoBecus Jle-1llaTenne.
PacueTr KOHCTaHT paBHOBECHS MO TEPMOJTUHAMUYECKIM JJAHHBIM.
KoasoxkBuym 3
OcHOGbl MOOEUPOBAHUA XUMUYECKO20 PeaKmopa
Yro Takoe XUMUYECKUN PeaKTOp KaK OOBEKT MOJEINPOBaHUS?
2. Knaccugukamuss peakTopoB MO crmocody oOpraHu3anuu mpormecca (TMepruoandecKue,
HOJIYHEpUOANYECKUE, HEIIPEPHIBHBIE).
Knaccugukamnus no gpa3oBoMy coctaBy (TOMOT€HHBIE M TE€TEPOTCHHBIE).
[TonsiTue BpeMeHU npeObIBaHUS U €ro (PU3NYECKUNA CMBICIL.
5. Mopgenb peakropa uaeanbHoro cmemieHust (PUC): ocHOBHBIE NOMYIIEHNS U ypaBHEHUS
MaTepHajIbHOro OajaHca.
6. Mogens peakropa uaeansHoro BeitecHenus (PYB): nomymieHust v BBIBOA
muddepeHIanTpHOT0 YpaBHeHHsI OanaHca.
7. Cpasnaenue >¢dextuBaoctr PUB u PUC myis peakumii pa3aiuHbIX TOPSIKOB.
8. Kackaj peakTopoB U1€albHOTO CMEIICHUS: 3a4e€M OH HY)KEH U KaK pacCUUThIBACTCS
9. VpamHeHHE TEIJIOBOTO OallaHCa peakTopa.
10. Annabatuyeckuii, U30TEPMUYECKUN U MTOJIMTEPMUUECKUI PEXKUMBI PaOOTHI.
11. [lonsiTHE TEMIOBON YCTOMUMBOCTH peakTopa. TOUKM 3K30TEPMUYECKOTO «PA3TOHA.

No ok

=

Hw

KostoxBuym 4
Teopus memannypzuueckux npoyeccoe

1. AKTHUBHOCTH KOMIOHEHTa: (PU3UUECKHUI CMBICT M CIIOCOOBI BHIOOpA CTAHJAPTHOTO

COCTOSIHUSL.

3axoH Payns u 3akoH ['enpu: o0nacT IpUMEHEHHUsI B METAJTypTUYECKUX pacIliaBax.

3. VYpasnenue ['nub6ca-/lrorema: Kak OnpeaeauTh AKTUBHOCTb OJTHOI'O KOMIIOHEHTA Yepe3
ApyToii?

4. Tlpupoja METAITypru4ecKUX [IUIAaKOB: MOJIEKYJIIpHAst U MOHHAsi TEOPUH CTPOECHHUS.

ITpunnun baiikoBa: OCIe10BaTeIbHOCTh IPEBPAILEHUN OKCHJIOB XKele3a IPU

BOCCTAHOBJICHUH.

6. Ilapamerpsr B3aumoneiicTBust Barnepa. Kak paccuutars BiaustHUE puMeceit (Hanpumep,
YIIepo/a UM KPEMHHUSI) HA aKTUBHOCTh OCHOBHOT'O KOMIIOHEHTa B MHOTOKOMITOHEHTHOM
cruiaBe?

7. Bunpl packucnenusi: B uem npuHIMNUANIbHOE OTIMYUE OCAJ0UYHOTO PACKUCICHUS OT
T Py3HOHHOTO?

8. KommuekcHoe packucienue: Ilouemy ncnosab3oBaHue CMECH 3JIEMEHTOB (Hampumep, Mn
+ Si) addexTuBHEE, YEM Ka’KOTO M0 OTAECIBHOCTH?

9. Tlopor packucnenus: [Touemy npu yBeaTnueHUN KOHIIEHTPALUN PACKUCINUTENS
coJiepKaHre KUCIIOPO/Ia B METAJIJIE MOKET Ha4aTh PacTH?

N

o
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3.2.3 IlIpuMepHBIe BONPOCHI K 3a4eTy

Ne DopMyJIMPOBKA BONPOCa OcHOBHBIE MYHKTHI YCTHOT0 OTBETA

n/n

1 W3 xakux OCHOBHBIX cramuil | [James  onpedenenue  XUMUKO-MEXHOIO02UUECKO20
COCTOUT XUMHKO- | npoyecca.  Ilepeuucnums  ocHoGHble — cmaouu.
TEXHOJIOTUUECKU Tiporiecc? | Packpvimb cooepocanue smux cmaoui. Hazeamo
B kakux cramusx XHUMHUKO- | cmaouu ¢ y4acmuem XUMU4eckux peakyui.
TEXHOJIOTMYECKOTo Tpoliecca
Y4aCTBYIOT XUMHUYCCKHEC
peakuun? 1K 3

2 Uro Takoe XuUMMUeCKUi | [lamb  onpedeneHue  XumMuyeckomy — npoyeccy.
npotecc? [Mouemy | Obvsicnums  npuuuHbl NO  KOMOPHIM XUMUYECKULL
XUMHUYECKHI IpoLecc Kak | npoyecc ClodCHee Macco U menio0OMeHHbIX
eIMHUYHBIN IPOLECC | npoyeccos.
XUMHUYECKOU TEXHOJIOTHH
CIO)KHEE IO CpPaBHEHUIO C
TETUIOBBIMHU "
MaccOoOOMEHHBIMH
npoueccamu? I1K 3

3 Kakue TeXHoJoruueckue | [lepeuuciume xpumepuu 3¢hexmusnocmu Xumuko-
Kputepud  3(G(EKTUBHOCTH | MEXHOI02UUECKO20 NPpoYecca U pacKpblmb Ux Cymby
XUMHUKO-TEXHOJIOTUYECKOTO
nporiecca Bbl 3Haere? [1K 3

4 KakoBwl mipenensl usMenenus | [Jamos  onpedeieHue  celeKmMUSHOCMU,  8bIX00A
CTETIeHU NpEBpALECHUs], | npOOyKma U Ccmenenu npespauwjenus. Ykazamo
BBIXOZIa MIPOAYKTA, | npedeivl 8 KOMOPbIX OHU MO2YM UBMEHAMbCAL.
cenektuBHoctu? I1K 3

5 Uro o3HavaeT BeIpaxkeHue | Jamo onpeoeneHue CcmexuomMempuyeckomy
«pEareHTHI B3STHI B | coomuouweHuro. Ilpusecmu npumep
CTEXHMOMETPUYECKOM CMEXUOMEMPULECKO20 COOMHOULEHUSL Pea2eHmO8.
cootHomeHun»? 11K 3

6 B uwem pazmuus wMexny | [Jams onpedenenus oeticmeumenbHOU U pagHOBECHO
NENCTBUTENBHOMN U | cmenenam npespaujeHusi. Ykazamv ux cxoocmea u
paBHOBECHOU CTENEHSIMU | PA3TUYUAL.
npespaimienus pearenra? 1K
3

7 C kako menmpr0  TpH | Vkazamv npuuyuny no xomopou 0Oepym u30ulmok
POBEJICHUH XUMHYECKUX | peazenma. ObocHoéamsv ee Ha ocHose npunyuna Jle-
MIPOLIECCOB B MPOMBINUIEHHBIX | [[lamenve. Vkazameo Kyoa Hanpaensaom
YCIIOBUSX OJIMH U3 PEAreHTOB | HeNnpopeacuposasuiie 6eujecmsa.
yacto OepyT B H30bITKE IO
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OTHOILIEHUIO K CTEXUOMETPUU
peakuun?  KakoBel  myTH
UCIIOJIb30BaHUs peareHTa,

B3STOTO0 B M30BITKE U HE
BCTynuBIIero B peakuuto? [1K
3

8 BriBenute ypaBHeHHME CBsI3M | [Jamb onpedeneHusi 6blx00y npoOyKmd, cmeneHu
MEX1y BBIXOJIOM NPOAYKTA U | npespaujenuss u oopamumol XUMU4ecKou peakyuu.
CTENEHbIO npeBpateHus | Ilpusecmu 8b1600 YPABHEHUS CBA3U MEHCOY 8bIXOOOM
OJTHOTO U3 PEAreHTOB [JIsl | NPOOYKMA U CMeneHvblo npespaujeHus
obparumoit XUMHUYECKON
peaxiuu, HE
COIIPOBOKIAOLIEHCA
0OOYHBIMH
B3aumosercTeusivu. 11K 3

9 B 4em paszmuume wmexnay | Jamo onpeoenenus UHMe2PAaIbLHOU u
NOJHON  (MHTETPaNbHON) W | OugghepenyuanvHoll cenekmueHOCmAM U yKa3ams ux
MTHOBEHHOM OMAUYUSL.

(muddepenimanbHOMN)
cenektuBHocTsmu? 11K 3

10 Uro Ha3biBaeTcs | [amo onpeoeneHus NnpOoU3BOOUMENLHOCTU,
MIPOU3BOAUTEIHHOCTHIO, UHMEHCUBHOCMU U MOWHOCMU. [[1a 4e2o HYydiceH
MOIIIHOCTHIO, Kpumepuii 3¢pghekmusHocmu — UHMeHCUBHOCMb.
nHTeHcuBHOCTHIO? 11K 3

11 Kak cBszanbl Mexay coOoil | [Jamwb onpedenenus npouzsooumenbHocmu U cmenenu
MIPOU3BOIUTEIBHOCTD U | npespaujenus peazenma. Bvisecmu ypasuenue cessu.
CTENEHb MpEeBpaIICHUS
pearenta; I1K 3

12 Omnpenenure NOHATUSA | /lamb onpedeneHus mMexHOIO2UUECKOMY DeXCUmy Uu
«TE€XHOJIOTHYECKHUI PEeXUM», | mexHoiocuieckol cxeme. B wem cxoocmea u omauyus
«TE€XHOJIOTHYecKas CXEMa | 9mux noHsAmu.
npoueccay. [1K 3

13 Cdopmynupyiite OCHOBHbIE | Ymo makoe cocmosinue pasHogecusi U €20 BUObL.
yCIOBUS ycroituuBoro | Chopmynuposamo NPUHAKU YCMOUUUB020
paBHoBecus. [1K 3 DPABHOBECUI.

14 Kax mpunnun Jle Hlarenve | Chopmynupyiime npunyun Jle-Illamenrve. Ha ocnoge
MIOMOTaeT NpPEACKa3aTh | 9M020 NPUHYUNA NOKAJCUMeE KaK 6y0em 0eticmeosamby
BITUSTHUE U3MEHEHUS | UsMeHeHue memnepamypsl U 0asleHus Ha pasHosecue
TEeMIIepaTyphl U JIaBIICHUS HA | peakyuu.

COCTOSTHHE paBHOBECHS
xummnueckoil peakuun? 11K 3

15 [Touemy MOXHO WCKIIOUUTH | [Jamb  onpedenenus  KOHCMAHMbL — PABHOBECUS.
u3 BBIPAKEHUS st | Vkasamv  npuuunbl nO  KOMOPbIM — UCKAIOYAIOMCA
KOHCTAHTBI PaBHOBECHSI | KOHYEHmMpayuy meepoblX U JHCUOKUX 8eujecms U3
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KOHIIEHTpAllM1 KOMIIOHEHTOB, | 8bIPAJCEHUSI KOHCIAHMbL PAGHOBECUS.
SBIISIOLIUXCS YUCTHIMU
TBEPJBIMU BELIECTBAMU HIIU
sxuaxoctamu? IIK 3

16 Uem pasnuyarorcs | [Jamo onpedenenus Ckopocmu peakyuu, 20MO2eHHOU U
orpeeNeHus CKOPOCTH | 2emepoceHHol  peakyusam.  Yxazamov  paznuuus
TOMOT€HHOU M TE€TEPOTEHHOU | onpeodeneHnus ckopocmeii 20MO2eHHOU U 2emepo2eHHOU
xumudeckux peakunit? 1K 3 | xumuueckux peaxyuii.

17 B uem 3akmouaercs paznuuue | [Jamv onpedenenuss Mukpo u MAKpOKUHEMUKu u
MEXIY MUKPOKUHETHKON U | YKA3amv UxX pasiudus.
makpokuHeTukoi? 11K 3

18 Kak cocTaBisAOT | [lpugecmu npumep cocmaeienus KUHEMU4ecKo20
KUHETUYECKUE  YpaBHEHUS | ypasHenus npocmou peaxkyuu. [lame onpedenenue
npocthix peakuuii? 11K 3 npocmou peakyuu.

19 Chopmynupyiite OCHOBHBIE | [Jamb  onpedenenue MamemMamuieckou MOOelu.
TpeboBaHus, NpeabsIBIsieMble | [lepeuuciums mpeboanus npeovssisemvle K HUM.
K MareMaTH4eCKOM MOJIENH
xumudeckoro peakropa. I1K 3

20 B 9eM 3aKiroyaeTcs | [Jamv  onpedeneHue  uepapxuyeckomy — NPUHYUN).
UepapXHUeCKUii npuHLUI | Packpeimsb e2o cyme.
MOZAETHPOBAHUS XUMHUECKUX
nponeccoB U peakropon? IIK
3

21 Kakue npusHaku MOryT ObITh | [10 Kakum RpU3HaKam MOMCEHO KAAcCuguyuposams
TIOJIOKEHBI B OCHOBY | peakmopbl u npusecmu 8U0bl SMUX peaKmopos
KJIacCU(UKAIMN XUMHUECKUX
peaktopos? I1K 3

22 KakoBbI pa3nuuus B yclnoBusix | [lams  onpedenenus peaxmopam — cmewjeHus u
nepeMenuBaHHsI B | 6blmecHeHUss U YKa3amov pasiuyus 6 YCI08UAX
HIPOTOYHBIX peaxkTopax | nepemeuusanis 8 Hux.
CMEIICHUSI W BBITECHEHUS?
I1K 3

23 Kakoii pEXUM pabotel | [Jlambv  onpedenenue  CMAyUOHAPHOMY — PEHCUMY.
XUMHYECKOTO peaktopa | Bosmooicen U CMAyUOHAPHBILL  peXCuM 8
Ha3bIBAETCsl CTALMOHAPHBIM? | nepuoouueckom peaxmope?
Bo3moskeH nu craiiMoHapHbIN
pPeKUM B HEPUOJHUYECKOM
peaktope? 11K 3

24 Kakum ycnoBusiMm nomkeH | [lamb  onpedenenue — anemenmapHozo — obvema.
YIOBJIETBOPSTH Vkazams ycnosus komopwim 0ondicer y0081emeopsims
BIIEMEHTAPHBIM 00BeM, [UI | 21eMeHmapHulii 00beM, 0Jisl KOMOPO2o COCMABIAIOMCA
KOTOPOTO COCTAaBIISIIOTCA | Oanancosvie ypagHeHus?
6anancoBsle ypaBHeHus? [IK
3

25 Kakum JIOJKEH ObITh | /lamb onpedenenue d1eMeHMAPHOMY NPOMENCYMKY
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9JIEMEHTAPHBIM TNPOMEXYTOK | spemenu. Kaxkue mpebosanus npeovaenaomes Kk Hemy.
BPEMEHH TP COCTaBJICHUH
0aJlaHCOBBIX YpaBHEHMH IS
pEaKkTopoB, paboTarmux B

CTallMOHAapHOM pexume? B

HECTAI[MOHAPHOM  pexkume?
I1K' 3

26 Kakumu  mMaremaruueckumu | [ams onpedeieHue mamemamuyeckomy Onepamopy.
oreparopaMy  ONMCHIBACTCS | Ykazamb onepamopvl KOMOpbIMU  ONUCHIEAIOMCA
MEPEeHOC UMITYJbCa U | nepeHoc umMnyibca u macconepeHoc. Ykazamo ux
macconepenoc? T1K 3 CMBICIL.

27 Cohopmynupyiite nonymenus | [Jamv — onpedenenue  uUOeanbHOMY — CMEUEHUIO.
MOJIENH uaeanbHoro | [lepeuucaumo — Oonywenus  Mooenu  UOeanbHO20
cmemenus. [1K 3 cMeueHusl.

28 [Touemy mnpu cocraBieHuu | Jamev onpeoenenue 1EMEHMAPHOMY 00veMy U
0allaHCOBBIX YpaBHEHUH NJIS | yKaA3amv NPUUUHBL N0 KOMOPbIM Ol  peaxkmopa
peakropa UJCAIBHOTO | UOeANbHO20 CMewleHUusl 3a JeMEeHmapHulli  00veM
CMEIIICHHUS 3a AJIEMEHTAPHBIN | MOdicem Obimb NPUHAM NONHBIN 00beM peakmopa
00beM MOXXET OBITh HPUHST
MOJIHBIN 00beM peakTopa? ITK
3

29 B yeM cocroAt | Jams onpeoeneHus uzomepmuyecKomy u
IPUHLMIIAATIBHBIC PA3JIUUUS B | aouabamuiueckomy pescumy pabomsl peaxmoposu
YCIOBUAX TEIUIOOOMEHA ISl | yKa3amv ux Omauyus.

M30TEPMUYECKOTO u

a711abaTUYecKkoro  peKUMOB

pabotsl peaktopa? I1K 3

3.2.4 Bornipochl AJ151 MOATOTOBKH K IK3aMeHY

1. XHMHUKO-TEXHOJIOTMUECKUH Ipoliece U ero ocHoBHbIe cTaauu. [1K 3
Inan omseema: [lamo onpeoenenue XTI u nepeyuciums e2o 0CHO8HbIE CIMAOUU, OMPANCAS UX
cymo
2. Knaccudukarus xum. peakiuii, gexxanux B ocHoBe npombinuieHHbx X TITL TTK 3

IInan omeema: Ilepeuuciumos npusHaxu no KOMOPLIM K1ACCUDUYUPYIOM XUMUYECKUe peakyuu

u yKasambv ux 6UObL. ﬂal’l’Zb onpedeﬂeHue XUMUKO-MEXHOTI0cUUYEeCKOM) npoyeccy

3. TexHonornueckue Kputepuu 3¢pGEeKTUBHOCTH XMUMUKO-TEXHOJOTHUYECKOTO MpoIecca.
I1K 3

IInan omeema: Ilepeuuciums Kpumepuu 3@GeKmusHOCmuU  XUMUKO-TNEXHONOSUYECKUX

npoyeccog u 0amv um onpeoenenus. IIpumepsl UCNONb3068aHUS KPUMEPUES.

4. OcHOBHBIE TapaMeTpbl TEepPMOAUHAMHYECKHX cHucTeM. VHTeHcupuKanus Xum.
npouecca. [1K 3

IInan omeema: Jlamv onpedenenue mepmoouHamuyeckum napamempam. Ilepeuuciumo

OCHOGHblE — Napamempvbl  MepMOOUHaMuyeckux  cucmem.  [lamb  onpedenenue

MepMOOUHAMUYECKOU cucmeme, nepeduciums ee 6uovl. llepeuuciums ocHOBHbIE MemOObl
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UHMeEHCUDUKAYUU XUMUYECKUX NPOYeCcCos. (MexaHuyecKue, mepmuyeckue, Usny4eHus 6blCOKUX

9Hepeuii)

5. PaBHOBeCHE XMMUYECKUX pPeaKkInid, 00IIKe yCIOBUs ycToiunBoro pasHoBecus. 11K 3

Ilnan omeema: Jlamv onpedenenue pagnosechomy cocmosHulo. Jamv onpeoeneHue

mepmoouHamuyeckum napamempam. Ilepeuuciumo ycuogus ycmouiuugo20 pagHO8eCUs.

6. 3aKoH IEHCTBYIOINX Mace (paBHOBECHBIX KOoHLeHTpanuil). [1K 3

Ilnan omeema: Ilpusecmu kKunemuueckuil 6bl600 3aKoHa Oeticmayrowux macc. Hanucamo

c653b medcoy Kp u Ke.

7. VYpasuenue uzorepmsl Bant-T'odda. I1K 3

Ilnan omeema: Jlamv onpedenenue xumuueckomy nomenyuany. Bvieoo uzomepmvr Banm-

Togga

8. Koncranra paBaoBecust u sHeprus [ m66ca. I1K 3

Inan omeema: Ces3b KoHCmanmyl pagHogecus ¢ suepaueti I uboca. Kax mooicno paccuumamso

KOHCMAHMY PAGHOBECUs NO MEPMOXUMULECKUM OAHHBIM?

9. CnocoObl cMelIeHHs] pPaBHOBECHSI TEPMOJMHAMUYECKOW cHucTeMbl, mpuHuun Jle-
[Harense. [1K 3

Ilnan omeema: Cgopmynuposams npunyun Jle-Lllamenve. Kax enusem Ha pasHosecue

no8bluleHUe memMnepamypbsl, 0asiieHus, 0006a6Ka UHEPMHO20 2a3d, Y8enudeHue KOHYeHmpayuu.

10.  MogenupoBanue. OcHoBHbIe nOHATHS. Dusnueckoe monenuposanue. 11K 3

Ilnan omeema: Jlamv onpedenenue mooenu. Buovl moodenei. Teopus nodobus. Teopema

Hviomona — bepmpana.

11.  Maremaruueckoe mozenupoBanue. Kinaccudukanus MmareMaTn4ecKux Mozesnei.
[IK 3

Ilnan omeema: Jlamv onpedenenue mamemamuueckomy mooenuposanuio. Ilpusecmu

KaAaccugurayuio Mamemamuyeckux mooeiuell.

12.  TlapameTrpsl MoxenHpoOBaHus. MeTombl MaTeMaTndeckoro onucanus oovekra. [1K 3

Ilnan  omeema: Ilepeuuciums napamempsi Mmooerupoganus. Memodsvl  coz0aHus

Mamemamuyeckux mooeneu.

13. AJropuT™m MOCTPOEHUS aHATUTUYECKON MOJENU. XapaKTepUCTUKAa OCHOBHBIX TAIlOB.
[IK 3

Ilnan omeema: Ilpueecmu aneopumm nOCMPOEHUs aHATUMUYECKUX Mooenell. [lamo

Xapaxkmepucmuky 0CHOSHbIM dMANdM.

14.  AnropuT™m nmoCTpOEHUs SMIMPUYECKON MOjeIH. XapaKTepUCTUKAa OCHOBHBIX 3TAIlOB.
[IK 3

Ilnan omeema: Ilpueecmu aneopumm nOCMpPOeHUs OMAUpUYecKux mooenell. Jamo

XapaxkmepucmuKy 0CHOSHbIM IMANdM.

15. OcHOBHBIE JONYLIEHUS PErpecCUOHHOro aHanuza. QDopMylIMpOBKa  3a7auu
annpokcumarnuu. IIposepka anexkBarnoctrn Mmozenu. I1K 3

Ilnan omeema: ILlenv pecpeccuonnoeo awnanusa. Ilepeuuciums O0CHO8HblE OONYUJCHUSL.

Dopmynuposka 3adauu annpoxcumayuu. Memoo naumenvuux xeaopamos. Kosghguyuenm

koppensayuu. Kpumepuii Quwepa.

16. [InanupoBaHNe HKCIIEPUMEHTOB TP MTOMCKE ONTHUMAIIBHBIX YCIOBHWA. MeTon KpyToro
BocxoxaeHus. [Ipumep. 11K 3.

IInan omeema: Memoowl nianuposarnus sxcnepumenma. Iloanviii haxmopmwiili IKCnepUMeHm.

Cymb memooa Kpymozo 80CX0M4COEHUSI.
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17. Xumwnueckue peakTopsl, ux obmas knaccudukarus. [1K 3

Ilnan omeema: [lamv onpedenenue xumuueckomy peaxmopy. Ilo kaxum npusnaxkam ux
knaccuguyupyrom. Ilepeuuciumo 6udvl peakmopos.

18. XUM. peakTopbl CMEIIEHUS U BbITecHeHHsI, oOmme ceegenus. [1K 3

Ilnan omeema: /lamv onpedenenus peaxmopam cmewieHusi u evimecHenus. HoeanvHoe
cMmeulenue U 8blmecHeHue.

19.  Knaccudukauus peakTopoB IO CIOCO0y OpraHU3aLUu MPoLEecca U CTAMOHAPHOCTH.
IIK 3

IInan omeema: Ilepeuuciumes munvl peakmopog u ompazums ux 0coOeHHoCmu

20. MogenvupoBanre XMMUYECKOTO PEaKTOpa, OCHOBHbIE TpeboBaHus k mozenu. 11K 3

IInan omeema: [amv onpedenenue mooenuposanuro. Ilepeuucaumos 6uovl mooeneu u

0bosnauums ux cymo. Ilepeuuciume mpebosanus Kk mamemamuieckum mooenam. /lea nymu

cocmasieHusi Mamemamuieckol MoOeiu.

21. Hepapxuueckuil IpUHIMII B MOJIEIMPOBAHUHN XUMU4eckux peaktopos. 1K 3

IInan omeema: Cymwv uepapxuueckozo npunyuna. llepeuuciume uepapxuyeckue yposHu,

Ompasicas ux cyms.

22. CrpykTypa MaTemMaruuecko Mozenu xum. peakropa. 11K 3

IInan omeema: [amv onpedenenue mamemamuieckou Mooenu. YpasHeHus menioozo u

MamepuanbHo20 6anancos. InemMeHmapHbulil NPOMedNHCYMOK 6PEeMeHU U dNIeMEeHMAPHbIL 00beM.

23.  DneMeHTapHBIH 00bEM XHMM. pEaKTOpa W OCHOBHBIC M3MEHEHHs BEUIECTBA MPU €ro
npoxoxaenuu. 11K 3

IInan omeema: [amv onpedenenue snemenmapromy oovemy. [ns 4e2o ucnonvb3ylom 35mo

nouamue. Oceemums 0CHOGHbIE USMEHEHUS BeUECMBA NPU NPOXOIHCOEHUU Yepe3 IMOM 00beM.

24.  OOmiee ypaBHEHHE MaTepHAIBHOTO OallaHca Yepe3 AIEMEHTapHBIM 00beM peakTopa.
I1K 3

IInan omeema: OnemenmapHvlii 00veM U S1EMEHMAPHBI NPOMENCYMOK  8PEeMEeHU.

Koneexmusnutii u oughghyzuonnwiii nepenocwi. [lonamusa epaouenma, ousepeenyuu. Onepamop

Habna. Buieecmu obwee ypasnenue mamepuanivHo2o baniauca.

25.  OcHOBHBIE IOMYIIEHUS B MOJIENIN peakTopa uaeansHoro cmemenus. I1K 3

IInan omseema: [amwv onpedenenue udeanvbnomy cmeuenuro. Ymo noseonsem coenamov makoe

donywenue. Ilepeuuciumos donyujenus 3moi Mooenu.

26.  YpaBHeHWEe MaTepuaJIbHOrO OajlaHca IS TMEPUOAMYECKOTO PEaKTopa HICATBHOTO
cmemenus. [1K 3

IInan omeema: Ilpusecmu obwee ypasnenue mamepuaibHo2o obanauca. [Jamv onpedenenue

amomy peakmopy. Ilokazams kax ynpocmumcs obujee ypasHeHue mMamepuaibHo20 6aianca

0J151 MaKo2o peakmopad.

27.  YpaBHeHHMe MaT. OajmaHca AJs MPOTOYHOTO PEaKTOpa MJCAIbHOTO CMEIICHUs B
cranuoHapHoM pexume. 11K 3

IInan omeema: Ilpusecmu obwjee ypasnenue mamepuanvho2o bananca. /lams onpeoenenue

smomy peakmopy. Ilokazams kax ynpocmumcs obwee ypasHeHue mMamepuaibHo20 banianca

0J1 Maxko2o peakmopa.

28.  PeaxkTOop WAeambHOTO BBITECHEHHS, OCHOBHBIE JOMYIICHHUS IS BO3MOXKHOCTH €rO
¢ynkuuonuposanus. 1K 3

IInan omeema: Ilpusecmu obwee ypasnenue mamepuanvno2o bananca. [ams onpedenenue

amomy peakmopy. Ilokazams kax ynpocmumcs obujee ypasHeHue mMamepuaibHo20 6aianca
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0J1s1 MAKo20 peakmopa.

29.  VYpaBHEHHE TEIUIOBOTO OajaHca B XUMHUYECKOM peakTope, oouire noHsaTus. Temmosbie
peXUMBI XUMHYECKHX peakTopoB. 1K 3

Ilnan omeema: Umo yuumvieaemcs 6 ypasHenuu mennogoz2o 6ananca. CmayuoHapHwii u

HeCmayuoHapHulil pexcumvl pabomol. [lepeuuciums meniogvle pexicumvl, OMpaNCcas ux cymo.

30.  VYp-e TemmoBoro OamaHca Ui TPOTOYHOTO pEAKTOpa HJCalbH. CMEIICHUS B
HeuzoTepmuieckom pexume. 1K 3

IInan omeema: /lamo onpedenenue uoeanvnomy cmeuenuro. Ilpusecmu ypasHenue meniogozo

banawnca 0151 0AHHO20 percuma.

31.  Tereporennsie mpomecchl B XuM. TexHomoruu. CKOPOCTh T€TEPOTEHHBIX MPOIECCOB,
muddy3nonHas u kuaerudeckas oonactu. [1K 3.

IInan omeema: /lams onpedenenue smum npoyeccam. XapaxmepHas uepma 3mux npoyeccos.

Jumumupyrowas cmaous. Ypasnenue ckopocmu —2emepoceHH020 npoyecca. Jamv

onpedenenue OuPGy3uoHHoU U KUHemuueckou 001acmsm.

32.  TereporeHHO-KaTaJUTUYECKUE MPOIECCHI, BIMSIHUE KaTalu3aropa Ha MEXaHU3M XHUM.
peakuu. AKTUBHOCTD W TEMIIEpaTypa 3a)KHraHHs KaTann3atopoB. CeleKTHBHOCT,
MOPHUCTOCTh U CTPYKTypa Karaimsaropos. [1K 3

IInan omseema: /lamo onpedenenue kamanuzamopy. Ha umo enusem xkamanuzamop? Ipunyun

Oeticmeusi kamaauzamopa. [lamv onpedenenue akmuGHOCMU U MEMNEPAMYpe 3aHCUSAHUSL.

Hamb onpedenenus cenekmueHocmu, NOPUCMOCIU U CIMPYKMYpPe KAmaau3amopa

33.  Owusuyeckue CBOMCTBA KaTaJIu3aTopoOB: MPOYHOCTh, TEPMOCTOHKOCTh, pa3Mep U Gopma
rpanyin. [1K 3

Ilnan omeema: Jamwv onpedenenue kamanuzamopy. Ha umo erusem xamanuzamop? Jamo

onpeoeneHusi NPOYHOCMU, mepmocmouxocmu kamanuzamopa. Kak enusem pasmwep u ¢hopma

2Pamy KAMaIu3amopa Ha e20 aKMueHOCHb.

34.  CrpippeBas 0a3a XMMHYECKOH NPOMBINIUIEHHOCTH. Kiaccupukamuss XUMHUYECKOTO
celpps. 11K 3

IInan omeema: Cuipvesvie pecypcwi dobvisaemvie u3 Hedp. Knaccuguxayus xumuyeckoeo

ChIPbS.

35.  Jlomennsrii mponecc. ITK 3

ITnan omsema: [lamo onpedenernue domennomy npoyeccy. Cocmag wuxmul 05t 0OMEHHO20
npoyecca. ®@nioc, wnax. Kpusas Bydyapa. Tlocredoeamensnocms 60CCmMano6ienus oKkcuoos
arcenesa 8 0OMEHHOM npoyecce.

36.  CranoBIeHHE XUMMYECKOH TEXHONOTHH Kak Hayku. 1K 3

IInan omeema: [ams onpedenenue xumuveckou mexnonocuu. Ponv I'menuna u Bexmana 6
CMAHOBNIeHUU XUMUYECKOU MEeXHONI02UU.

37.  Topenue torummga. [1K 3

IInan omseema: Tonnuso Ona memannypeuueckux npoyeccos. Peaxyuu zopenusi monausa.
Konuuecmsennas oyenka pagnogecus peakyuii 20penust monausa.

38. Peakuus benna-bynyapa. [1K 3

lInan omseema: 3anucamv KoHCmanmy pasHosecus O 3moti peakyuu. lIpoananusuposams
amy peaxkyuio ¢ mouxu 3penusi npunyuna Jle-Illamenve.

39.  OoOpa3zoBanue U TepMUYecKas auccoruarus okcuaos. 1K 3
Ilnan omeema: 3anucamv peakyuu o00pa306aHuss U OUCCOYUAYUU OKCUOO08. Ynpyeocmb
ouccoyuayuu. Om 4e2o 3a8ucum HanpasieHue NPOMeKaHus IMux peakyuti?
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40. Boccranosnenue okcuos razamu. 11K 3
Ilnan omeema: Peacenmul, ucnonvsyemvle 0as occmanogienus okcuoos. Kowcmanma
PAsHO8ecUs peaKyuu 60CCMAHOBILEHUS OKCUOOS.

41. Boccranosnenue okcuoB xenesa. [1K 3
Ilnan omeema: Ilocnedosamenvnocme npespawenuii  baiikosa. Ilpusecmu  cxemy
B0CCMAHOBIIEHUSL OKCUOOB dicelle3d 8 OOMEHHOU Neyu.

42. Meramnyprudeckue nuraku. [1K 3
Ilnan omeema: Jlamv onpedenenue winaxa. Inaeuvie xomnonewmwvl winaxa. Pacuem
aKmueHocmell KOMNOHEHMO8 PACNIABNIeHHO20 UIAKA.

43.  Merammyeckue paciuiassl. [1K 3
Ilnan  omeema: QOyenka 63aUMHO20  GIUAHUSL ~ KOMNOHEHMO8 pacmeopa. Pacuem
KO3¢hpuyuenmos akmueHoCmuy KOMNOHEHMO8 PAcniaéa.

44.  Packucnenue meramia. [1K 3
Ilnan omeema: Jlamv onpedenenue packucienuro. 3ayem HYHCHO YOausimb KUCIOPOO U3
memanna? Ymo npumensiom 6 kauecmee packuciumene?

45.  Tepmonunamuyeckuil aHaiu3 nryouHHOro packucienus. [1K 3
Ilnan omeema: Ycnosus npu kKomopwix npoucxooum packucienue. Packuciumenvuas
CNOCOOHOCMb I1EMEHMO8.

JlononHUTENBHBIE MaTEPUAIIBI U 000PYIOBAaHUE
[Ipu BBINONHEHUH 3alaHUN TPOMEKYTOUYHOU aTTECTAIlMN HE TpeOyeTcs
JIOTIOJIHUTENbHBIE MaTepuallbl U 000pyIOBaHHE.

4. HOpﬂ)IOK NMPOBCACHUA U KPUTCPUHU OLICHUBAHUSA l'lpOMe)KyTO‘-lHOﬁ aTrTecTalnumn

4.1 Tlopsiaok nMpoBeieHNsI MPOMEKYTOYHOM aTTecTalMu
[TpomexxyTouyHas arrecTalysi MpoBOAUTCS B ¢opMme 3adera U sKk3aMeHa. s mosryueHus
3a4eTa CTYAEHT B TEUE€HHE CEMECTpa JI0JIKEH BBIIIOJHUTD 7 Ja00paTopHBIX paboT U3 MpaKkTUKyMa,
0(OpMUTH pe3ynbTaThl B BUJE OTUETOB IO J1a0OpaTOpHBIM paboTaM, C1aTh YEThIpE KOIJIOKBUYMA,
PEIINTD TCCT HA pa3HbIC TCMBI. Ecmm o YBAXKUTCIBbHBIM IMIPUYMHAM CTYACHT HE B IIOJTHOM o0beMe
BBITIOJTHWI BBIILIE TIEpEeYHCICHHbIE TPEOOBAHMUSI, TO — CJIAET 3a4eT 110 BOIPOCaM.
NToroBbIii KOHTPOJIb OCYIIECTBIISIETCS B (DOPME YCTHOTO dK3aMeHa B KOHIlE cemecTpa. Ha
MOATOTOBKY OTBETOB Ha 2 TEOPETHYECKHMX BOIPOCA U PELICHHE 33aJadl OTBOAUTCS He Ooiee 90
MHUH.
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4.2 Kputepuu oOLleHUBAHHS MPOMEKYTOUYHOM ATTECTALMH M0 BUIAM OLIEHOYHBIX

Cpe/iCTB

4.2.1 Kpurepuu olleHKH TecTa
JU1s o Ty4eHus OLEHKHU «3a4T€HO» HEOOXO0JMMO MPaBUWIbHO OTBETUTH Ha 11 Bompocos u3 14.
OrneHka «He 3aUuTEHO» BBICTABIISETCS, €CIM CTYACHT Jajl MeHee 11 npaBuiIbHBIX OTBETOB.

4.2.2 Kpurepuu oueHKH BONPOCOB KOJUIOKBUYMa

TeMa KOLIOKBHYMa

3a4YTCHO

He 3aureno

MaremaTudeckoe
MOACIUPOBAHHUEC XUMUKO-
TCXHOJIOTHYCCKUX ITPOLECCOB

JaHbl  mpaBUJIBHBIE  OTBETHI
munuMyMm Ha 70% BoOmpoOCOB.
CTyIeHT NOHUMAET, YTO MOJIEJb
— 3TO YNPOLIEHHOE OTPaKEHHUE
pEaIbHOCTH. Paznuuaer
MeXaHu3Mbl  (KHHETHKa) W
BHEIIIHUE yCIIOBUS
(rupponnHamuka). llpaBuinbpHO
3aITUCHIBACT CTPYKTYpY
OamancoB:  Hakomnenme =
IIpuxon - Pacxon + McTouHuk.
Paznuuaer anredpanyeckue
(PUC) m nmuddepeHnmanbHbie
(PUB) wmomemu. I[lommmaet
pasHuIly MEXTY MUKpO-
(Monekyna/dacTiia) M Makpo-
ypoBHeM  (ammapar).  3Haer,
KOIJla MCIOJb30BaTh «YEPHBIN
SIIUK», a KOIJla — TEOpHIO.
Casi3bIBaeT Bpemsi IpeObIBaHuUS €
KOHBEpCHUEH. ITonumaer
MPUYHHBI OTKJIIOHEHUS peallbHBIX
anmapatoB  OT  HJCAIIbHBIX.
3HaeT, 4yTO MmapameTpbl MOAEIH

JlaHbl ~ mpaBUIBHBIE  OTBETHI
Menee yeM Ha 70% Bompocos. He
MOKET OOBSICHUTD, 3a4eM HYKHA
Monenb.  [lyraeT  moHATHSA
«peakuus» U «IoTok». ['pyObie
omKnOKA B 3aKOHE COXPaHEHHUs
MacChI/SHEPTUH. [oteps
KITIOYEBBIX YJICHOB YPaBHCHHUSI
(cxopoctu peakuu WIu
termioooMeHa). He moHmMaer,
KaK Macirad ammaparta BIUSET
Ha MaTeMaTH4YecKoe OIHCaHHe
nporecca. CunuTaeT uacallbHBIC
mozaemu (PUC/PHUB) abcomroTHO

TOYHBIMU IS JIF000Tr0
peanbHOTO peakTopa. He
IIOHUMAET, KaK COIOCTAaBUTH
pacdeTHbIe JTaHHBIE c
3KCIIEPUMEHTAIbHBIMH,

HecmocobnocTh OOBSCHUTD
pazHuIty MEXTy
JIETEPMUHUPOBAHHON (KECTKUE
CBS3M) M CTOXAaCTUYECKOH

(BEpOSTHOCTHOMN) MOZETISIMHU.

TBEpAbIX (a3 B T'€TEPOreHHBIX

(KOHCTaHTHI) HuryTes o
JKCIIEPUMEHTY, a TOYHOCTb
MOJIENN npoBepsieTcs
CTaTUCTUYECKU (xpuTepuit
Qumepa).
TepMoarHAMHUYECKHES Hanbl  mpaBuwibHBIE  OTBETHI | JlaHBI ~ MpaBUWIBHBIE  OTBETHI
pacyeThl XMMHKO- muaumMyM Ha 70% BompocoB. | MeHee yeMm Ha 70% BOMPOCOB.
TEXHOOTHYECKUX MPOIeccoB | BEPHO 3anucanbl | HecrocoGHOCTH POBECTH
(dyHIaMeHTallbHbIE YpaBHEHHs | HHTETPHUPOBaHUE YpaBHEHHS
(1300apa Bant-T'odda). | u300apsl  uam  mpaBHIBHO
[IpaBunsHOE NpeAcKa3aHue | 3amucath BblpakeHue it Kp
HampaBlieHUs]  peakuWd  TI0 | Yepe3 mapluaibHbIe JaBIeHNUS.
MPUHLUITY Jle-lllarense. | YTBEpkKAEHNUE, YTO JIaBJIECHHE
[lonumaer, 4dYTO aKTUBHOCTH | BIMSET HA CaMy KOHCTaHTY

paBHOBeCHsI (XOTS OHA 3aBHICHUT
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peaxkuusx MPUHUMAIOTCS | TOJIBKO OT TEMIIEpaTypbl, WU
paBHBIMU eauHulle. [loHUMaeT | UTHOPUPOBAHUE CTEXMOMETPUHN
pasHuLy: METOJ, KOHCTAaHT | B TIPUHLIATIE Jle-IllaTenne.

yIOOCH ISl POCTBIX CHUCTEM, a
MHHHAMP3AIU dHepruu [ mdbca
— JIi  MHOTOKOMIOHEHTHBIX

He3nanue uznueckoro cMmeicia
«KPUTHYECKOTO COCTOSTHHS» WITH
«MHEPTHOTO paz0aBUTEISD».

(HampuMep, YEeTKO pa3/elICHbI
PUC um PHUB) u oOBsAcHEeH
(U3UYECKUNl CMBICT BEJIHYUH
(BpeMs mpeOBIBaHUSA, TEIIOBOM
Oamanc). IlpuBenmensr 0Oa3oBbIe
YpaBHCHUA MATCPUAJIBHOIO U
TeroBoro Oananca (XOTs ObI B
o0miem BH/IE). CryneHt
IIOHUMACT  pasHULly  MEXAY
pexxumamu (amuabaTHYECKH Vs

cMmeceit (uepe3 TTOHMCK
IKCcTpeMyMa PYHKINH).
OCHOBBI MOJIETTUPOBAHUS Janpl  mpaBwibHBIE  OTBETHI | JIaHBl  MpaBWIbHBIE  OTBETHI
XHMHUYECKOTO PeakTopa muaumMyM Ha 70% BompocoB. | MeHee yeM Ha 70% BOMPOCOB.
Hanbl  BepHble ompenencHus | ['pyObie ommOKu B GU3UUECKOM

CMBICIIE MIPOLIECCOB.
HecmocobrocTh 3aMmcaTh
OCHOBHOE ypaBHEHHE OanaHca.
OrtcytcTBHE MMOHUMAaHUs

KJaccu(puKayu peakTOPOB.

pactBopamu. MokeT 0OBbsCHUTS,
3a4eM HYXHBl K03(HIIeHTHI
aKTUBHOCTH. 3HaerT, 4TO
pacKucieHWe  HYKHO  JUIs
yIAJIEHUs] KHCIOPOAa, U MOXKET
00BsSICHUTH, moueMy  Mn+Si
paboTaroT B CBSI3KE JIydIIIE.
JonyckaeT MenKue HETOUYHOCTH
B MaTeMaTHYECKHX BBIBOJAX
ypaBHeHnui 'n606ca-J{rorema i
Baruepa, HO BEpHO ONHUCHIBAET
ux  (uzndeckudi CMBICT U
00JacTh NpUMEHEHHsI.

M30TEPMUYECKUI) W  MOXKET
000CHOBaTh BEIOOD THTIA
peakTopa.
Teopust metayuryprudeckux | Janpl — mpaBunbHble  OTBETHI | JlaHbl  NpaBWJILHBIC — OTBETHI
IPOLIECCOB muaumMyM Ha 70% BompocoB. | MeHee yem Ha 70% BOMPOCOB.
IMonumaer pasuuily Mexnay | He moHWMaeT pasHHIBI MEXTY
UACaIbHBIMA W  PEATBHBIMH | MOJIEKYISIPHBIM W HOHHBIM

CTPOCHUECM IIlJIAKa. He wmoxer

OOBSICHUTB, 910 TaKoe
CTaH/IAapTHOE COCTOSHHUE MM
noyemMy npu U30BITKE

PACKHCIUTENS KHUCIOPOJ CHOBA
pacter (IOPOT PACKUCIICHHS).
3naer ¢GopMmyiay, HO HE MOXET
OOBSICHUTh,  4YTO  O3HAYAKOT
BXOJSIIIUE B HEE MapameTphl
B3auMoOJielicTBUs Barnepa.
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TEXHOJIOTHSI» 110 HaIpaBJIEHHIO MOATroToBKH (crrennansHocTd 04.03.01 "Xumus" HanpaBiIeHHOCTH

(mpoduimo) Xumus PTBOY BO «Henl'V»

Bepcus noxymenta - 1

ctp. 29 u3 35

[epBblit 3K3eMIIIAP

KOITHA Ne

4.2.3 Kputepuu o11eHKH 0TYeTOB 10 J1a00paTOPHbIM padoTam

Ha3Banue pa6oThbl 324TEHO He 3auTeno
Oo6mue TpeboBanwms ko BceM | [lomroroeka ordera nomkna | OTCyTCTBUE J000T0 u3
oT4eTaM CTpOTO COOTBETCTBOBATh | 00S3aTEIBHBIX pazznenoB
periaMeHTy, yCTaHOBIIEHHOMY B | (THTYJIIBHOTO  JIHCTa,  LENH,
nabopaTopHOM NPaKTUKYME | TEOPHH, PACYETHONW YacTH HIIH
«MatemMaTH4ecKoe BBIBONIOB).  Hammume rpyObIx
MOJICITHPOBAHNE (m3uKo- | OMMOOK B MaTEeMaTHICCKOM
XUMUYECKUX MPOIIECCOB» | MOJENH WIH TNPOMEKYTOUHBIX
aBTopoB KumsimoBa A. A., | BEIUHCICHUSX, KOTOpBIE
CbIpoMOI0TOBA A. B. | npuBogsT K ¢buzngecKn
CTpyKTypHBIE DJIEMEHTHI | HEBO3MOKHBIM pe3yabraram.
oTyera: HenpencraBnenne pacueTHOro
TuTynpHbII mucT, | daina. IlomHoe KommpoBaHUe
OQOpPMIIEHHBI ~ HAJUICKAIIUM | TyKOH paboThI 0e3
obopazom. llenp w® 3amaum | CaMOCTOSITENBHOW MPOPaOOTKH
paboTHI, Kparkoe | pacueTHoii yacTu.
TEOPETHIECKOE BBEJICHHE,
pacKphIBaroiee ¢u3uKo-

XUMHUYECKYI0 CYTh Ipolecca.
HcxonHple naHHbBIC M YpaBHEHUS
peakuuii (pu HEOOXOAMMOCTH
JIOTIOJIHEHHBIE CXeMOM
ycTaHOBKkH). PacueTHast dacTh,

BKJTFOUAIOIIAs BCE
MIPOMEXKYTOUHEIE ATaIBI
BBIUUCIICHUH W TrpadUuecKuii
MaTtepua. BriBospl,
PE3IOMUPYIOIINE UTOTU PAOOTHI.
Crucok HCTIOJIH30BAaHHOM
mutepatypel. K oruery B
00s13aTeThHOM TTOpSIKE
npuiaraercs  Qaitn - popmara
Excel, coziepxKaImi

ABTOMAaTHU3WPOBAHHBIN aJITOPUTM
BBIYUCIIEHUMN.

Pacuer cnoxubix paBHoBecuid | Koncrantel  paBHOBecuss juisi | KoHCTaHTHI paBHOBECHUSA
OCHOBHOM W TIOOOYHBIX pPEaKIMi | pacCUYMTaHbl HEBEPHO WiIH 0e3
paccuuTaHsl, HCXOs U3 | ydera TeMIepaTypHBIX YCIOBHU
TeMITepaTypPHBIX YCIIOBHIA | 3aJaHHOTO BapHaHTA.
3aJIaHHOTO BapuaHTa. | JlomyiieHbl rpyObie
CocraBiieHa KOPpPEKTHas | MaTeMaTUYECKUE OLIUOKH MpH
MaTeMaTHIecKas MOJCIIb | PEIICHUN CHCTEMBl ypaBHCHHMA.
CHUCTEMBI, Oaszmpylonryrocss Ha | MaTemaTudeckas MOJIEJTh
3aKOHE JIEUCTBYIOLIMX MAacCC. | CHCTEMBl HE  COOTBETCTBYET
BepHo pemreHbl cUCTEMBI ABYX | 3aKOHY JCHCTBYIOIIMX  Macc.
HETTMHEHHBIX ypaBHEHWH st | OTCyTCTBYIOT pacyeTsl
Ppa3IUYHBIX KOHLICHTpAllUi | paBHOBECHBIX MOJBHBIX JOJNEH
(rommyecTBa) BOJOpOJA. | Jist BCEX KOMITOHEHTOB
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MUMHOBPHAVYKMH Poccun

O

DenepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbIH yHEBepcuteT» (PI'BOY BO «Uenl'Vy)
®axynprer/HHCTUTYT/ HmHan/

(DOH,Z[ OLCHOYHBIX CPECACTB IJId HpOMe)KyTO‘{HOﬁ aTTECTAIlUH 110 TUCITUTUTHHE «XUMHYECKas

TEXHOJIOTHSI» 110 HaIpaBJIEHHIO MOATroToBKH (crrennansHocTd 04.03.01 "Xumus" HanpaBiIeHHOCTH

(mpoduimo) Xumus PTBOY BO «Henl'V»

Bepcus gokymenra - 1 ctp. 30 u3 35 ‘ [MepBblii 3K3eMILIIP KOIMMANe
I'paduueckmii MaTepuan | mpouecca WIH pacueTsl
HarJsiiHO WUTFOCTPUPYET | BHIIOJIHEHB! TONBKO AJSI OAHOM
3aBHCUMOCTD TTyOUHBI | KOHIEHTPALUH BOJIOPO/IA.
NpOTEKaHUs peakuuit ot | I'padmueckuit MaTepual
n30BITKa BOJOpoaa. Paccuntansl | OTCyTCTBYET, odopmIteH
pPaBHOBECHbIE MOJIBHBIE [IOJIM | HEOPEKHO HJIM HE OTpakaer
BCEX KOMITOHEHTOB, | peabHYIO 3aBUCHMOCTb
YYacTBYIOIIMX B mpouecce. B | rmyOMHBI NpOTEKaHUs peaxkiui
BBIBOJIAX JTIOJDKHO OBITH | OT W30BITKAa BOmOpoda. B
OTPpRXEHO  KaKk  M3MEHEHHUE | BBIBOJAaX HE OTPaKEHO BIIMSHUE
TeMIepaTyphl (cormacHo | TemmepaTypsl Ha KOHCTaHTHI
BallleMy BapHaHTy) NOBIMSJIO HAa | paBHOBecusi. He  mpoBeaen
KOHCTaHTHI paBHOBecHsl. CllenaH | CpaBHUTEIbHBIN aHaJIu3
aKLEHT Ha TOM, Kakas W3 | IPUOPUTETHOCTH OCHOBHOW U
peakuuii — OCHOBHasg WM | MOOOYHOM peaKLuii. He
mobovHass — CTaHOBUTCS Oosiee | chOPMYITUPOBAHBI BBIBOABI 00
HpHOpHTCTHOﬁ nmpu JAaHHBIX | OIITHUMAJIbHOM KOJINYECTBEC
ycnoBusix. OmnucaH — XapakTep | BOJOpPOAa, By (o1s) OHHU
rpaguKoB. Hanpumep: | mpotuBopedar MOy YEHHBIM
«yCTaHOBJ'ICHO, YTO YBCIWYCHUC | paCYCTHBIM JaHHBLIM.
n30bITKA BOJIOpOJIa
CrocoOCTByeT CMEIIEHUIO
paBHOBECHS B CTOPOHY

MPOAYKTOB OCHOBHOM pEeaklnH U
MOIaBJIsAET 1oOOYHBIE
mporiecch». ChopMyTupoBaHbI

PEKOMEHIAIUI0 00

ONTHMAJIbHOM KOJIMYECTBE

BOJIOpOJIa  JUIA  JTOCTHOKCHHUS

MaKCHUMAaJIbHOTO BBIX0J1a

LIEJICBOT'0 IIPOJIYKTA.
Perpeccuonnoe onucanue B pabote chopmupoBana | B pabore He cdopmupoBaHa
XHMHYECKOTO MpoIiecca MaTpulla  IUIAHUPOBAHWS € | MAaTPHIA TUTAHUPOBAHUS WU HE

000CHOBaHUEM €€ Pa3MEpPHOCTH
U TPEICTaBICH OOUIUI  BHI
ANMPOKCUMUPYIOIIETO

nonmmHOMa. OmucaH — Tporece
HaxoXJaeHus K03 (OUIIMECHTOB
MOJIETN C IPUMEHEHHUEM METOo/1a
HauMEHBIINIX KBaJIpaToB,
pe3yJabTaTOM KOTOPOTO CTaja
cucteMa u3 15 ypaBHEHMH,

00ocHOBaHa BbIOpaHHast
pa3MepHOCTh  JKCIIEPUMEHTA.
OtcyTcTBYyeT oOmuit BU]T
anMpOKCUMHUPYIOIIETO

NOJMHOMA JUOO HE OIUCaH
nporecc HAaXOXKICHUS
K03 (HUITUEHTOB (MHK).

Cucrema ypaBuenwuii (15 mr.) He
pellleHa WM pelleHa HEBEPHO;

penieHHas UTEPALMOHHBIM | OTCYTCTBYET MIpUMEHEHNE
METOI0M 3eitmens. | merona 3eiinens. He mposeneHa
AJIeKBaTHOCTh MOJIYYEHHOH | MpOBepKa aJeKBaTHOCTH MOJICITU
perpeccCuOHHON Mojenu | (He paccuutaH Kod(QQPHUIUEHT
MIOATBEPKICHA pacdeToM | KOppeIsiun), TH00 MoTydeHHas
kodpdurmenTa  KOPPEISIHA. | MOJCITb CTaTUCTUIECCKHU
Hdns  mowcka  3KcTpeMyma | HesHaunMa. He  BblumciieHsl
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MUMHOBPHAVYKMH Poccun
DenepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbIH yHEBepcuteT» (PI'BOY BO «Uenl'Vy)
®axynprer/HHCTUTYT/ HmHan/

O

DoHJ OLICHOUHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTeCTalluu M0 JUCHUILIMHE «XUMUYecKas
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Bepcus gokymenra - 1 ctp. 31 u3 35 [MepBblii 3K3eMILIIP KOITNA Ne

(YHKIMU BBIYKMCICHBI YACTHBIC | YACTHBIE  NPOU3BOJAHBIC,  HE
IIPOU3BOIHBIE o BCEM | IIpEICTaBJICHA cucrema
MEepEMEHHBIM; UTOTOBAs CUCTEMa | HEMTMHEWHBIX YpaBHEHU UJIH HE
YeThIpex HENMHEeHHBIX | MpUMeHeH MeToi HproToHa s
YpaBHEHH pelleHa MeETOJOM | MOWCKa dKcTpemyma. B pabote
HeroToHa. Buszyanuzanus | OoTCyTCTBYIOT MOBEPXHOCTHU
pe3yabTaTOB MpeNCTaBlieHa B | OTKIWKa, JMOO0  OHM  HE
BUJC TIOBEPXHOCTEH OTKIIMKA, | OTPAXKAIOT 3aBHCUMOCTD
WUTIOCTPUPYIOLINX CKOPOCTH KOppO3uu oT
3aBUCUMOCTD CKOPOCTH | BapbUPYEMbIX KOMIOHEHTOB. B
KOPpPO3UH OT BapbHPOBaHHSA | 3aKIIOUCHHUU HE yKa3aH
IBYX KOMIIOHEHTOB IpU | ONTHUMAaJbHBIH COCTaB CIUIaBa
(UKCUPOBaHHBIX 3HAYCHUSX | WM HE ONpeaesicHbl TPAHUIIBI, B
OCTAIBHBIX. B 3akifoueHHWH | KOTOPBIX ~ MOJENb  OCTaeTcs
orpeaeneH ONTUMANBHEIA | pabOTOCIIOCOOHOM.
MPOLICHTHBIN COCTaB CIUIaBa U
YCTaHOBJICHBI TPaHHUIIBI
MPUMEHHMOCTH MOJICIIH.

Brnusinue pa3innyHbIx Paccunranst KOHCTaHT bl | KoHCTanTHI paBHOBECHS

(GakTOpOB Ha CTENEHb paBHOBeCHS 4Yepe3 JIETY4YeCTH | PaCCUMTaHbl HEBEPHO. OMYIICHBI

PAaBHOBECHOTO IpeBpaleHyst | AW 321aHHOTO TEMIIEPaTyPHOTO rpyObie OmnoOKH pu

pexxuma. Hns KaXJO0ro | olpeneseHun MIPUBEACHHBIX
KOMITOHeHTa cucteMbl Obutn | mapametpoB (T u P). Pacuerst
OTIpe/IeIICHBI NpUBEICHHBIC | IPOBE/ICHBI HE IS BCEX JICBATH
napaMmeTpsl  (Temmeparypa U | CIeHapueB (IIPOMYLIEeHB YPOBHU
JaBlieHWE), YTO  IO3BOJIMJIO | AABJICHHUS WM TEMIIEPaTypbl),
BBIYUCIUTh COOTBETCTBYIOIIUE | JTHOO 00BeM PELICHHBIX
ko3¢ duimeHTsl Jetyuectd. Ha | ypaBHeHHit CYIIECTBEHHO

0a3e 3TUX JIAHHBIX ONPEIEICHBI
KOHCTaHTHI KO3 UITMEHTOB
JIETYYECTH, a TAK)KE PACCUUTAHBI
KOHCTaHTHI 4epe3 NapLuajbHbIe
JaBJICHUS JUIst JEBSITH
CIICHAPHEB, OXBATHIBAIOIIHX BCE
KOMOWHAIIMK ~ TpeX YypOBHEH
JaBJICHUS M TPEX TeMIIEpaTyp.
MaremaTtnueckas MOJIeJIb
npouecca Oblla TOCTPOEHA Ha
OCHOBE 3aKOHa JIEHCTBYIOIUX
Macc. B xome wuccienoBaHus
ObuI0 pemeHo 54 ypaBHEHHA,
OIMCHIBAIOIINX PaBHOBECUE MPU

MeHbIle 54. MareMatndeckas
MOJIETh IIOCTPOEHA HE 10 3aKOHY
JIEUCTBYIOIIMX MacCc WIH He
YYUTHIBAET BapbUPYEMBIT
m30BITOK BoOJOposia. B oruere
OTCYTCTBYIOT rpadudeckue
3aBUCUMOCTH,

WLTIOCTPUPYIOIINE BITUSTHUE
U30BITKA BOJIOPOJIa HA CTEIEHb
npeBpailieHus. B 3akioyeHun
OTCYTCTBYET COTIOCTaBIICHUE
pesynbraTtoB ¢ mpuHiunoMm Jle
[Hatenbe, mmbO MOTyYECHHBIE
JTaHHBIE IPsIMO eMy

Ppa3IUYHBIX COUYETAHMAX | MPOTHUBOpPEYAT O6e3 00OCHOBAHHS
BHEIITHUX nmapameTpoB U | IPUYHH.

BapbUPyEMOM M30BITKE

Bojopoaa. HMrorom pacueroB

crama  cepusi  rpadUUeCcKUX

3aBUCHMOCTEH, HarJIsIHO

WJUTIOCTPUPYIOIINX BJIMSIHUE
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[epBblit 3K3eMIIIAP

KOITHA Ne

n30BITKA BOJOPOJA Ha CTEICHb
npeBpaiieHusi. B 3axiroueHun
MOJTyYCHHBIC pe3yJIbTaThI
COTIOCTABJIEHBI c
TEOPETHYECKUMH TOJIOKESHUIMU
npuniuna Jle Illarenbe, dYTO
MTOATBEPIUIIO aJICKBaTHOCTh
BBHIOPAHHOW MOJICIIH.

DIJIEKTPOXUMHUYECKOE B ordere mpexncraBneH pacder | B oryere He mpHBeENEH pacuder
[IUHKOBAHUE BPEMEHHM 3JIEKTPOJIM3a NPHU MSITH | BpEMEHU 3JIEKTPOSIN3a Ul BCEX
IINIOTHOCTAX TOKa IJid | IATA  KOHTPOJIBHBIX 3HAYCHUH
(hopmupoBaHuUs MOKPBITHS | IUIOTHOCTH TOKA, YTO CTABHT MOJ
tommuHONM 15 MkM. OmnwmcaH | COMHEHHE JOCTY)KEHUE
COCTaB AIEKTPOJIUTA C AHAIM30M | 3aJJaHHOM TOJILIUHBI IIOKPBITUS B
PO KaXIOro KOMIIOHEHTa, | 15 MkM. OTCYTCTBYIOT: aHalu3
MIPUBEACHBl CXEMa YCTaHOBKH, | POJIU KOMIIOHEHTOB
reoOMeTpHus  DJEKTPOAOB U | BJIEKTPOJIUTA, onucaHue
ypaBHEHUs peakuuii | TeoMeTpuu 3JIEKTPO/IOB,
MPOTEKAOLINX Ha 3JIEKTPOAaxX. | ypaBHEHHs peakuuil Ha KaToae U
OKcnepuMeHTa bHas 9acTh | aHOJE u rpaduueckoe
BKJIIOYAET OIPE/IENeHNE MAacChl | COPOBOXKIEHUE B BHJIE CXEMBI
OCaXXIICHHOTO IIMHKA M pacyeT | yCTaHOBKH. Takxe B pabore He
BBIXOJa LMHKa MO TOKy. Ha | oTpa’keHbl HaHHBIE IO Macce
OCHOBE JIaHHBIX OINTHUYECKON | OCAXIEHHOIO0 IMHKA M pacyeT
MHUKPOCKOITUHU MpOBEZIeHa | BBIXO/a IO TOKY, @& OTCYTCTBHE
OLIEHKA KayecTBa MOBEPXHOCTH. | Tara ONTHUYECKOU
B 3aKJIIOYEHUH | MUKPOCKOTIMM HE  IO3BOJISET
chOopMyJIHPOBAHBI CYJIUTh 0 KadecTBe
3aKOHOMEPHOCTH BJIMSIHUSL | TIOBEPXHOCTH. 3akioueHue
IUIOTHOCTH TOKa Ha | JUIICHO BBIBOZIOB 0

3¢ (HEeKTUBHOCTh  Mpolecca H | 3aKOHOMEPHOCTSX,
MOpP(OIIOTHIO MIOJTyYEHHOTO | CBSI3BIBAIOIINX INIOTHOCTH TOKA C
MTOKPBITHUS. Mopdosorueid  MOKPBITUS |
oOmei 3P PEKTHBHOCTHIO

npolecca.
DIEKTPOXUMHUECKOE B ortuere mpexncraBnen cocras | B oT4ere MOJTHOCTBIO
TOJIMPOBAHKUE HEPKABEIOIIEH | DICKTPOIINTA C OMMCAHUEM POIH | OTCYTCTBYET COCTaB
CTATH €ro  KOMITOHEHTOB, CXeMa | AJIeKTPOJINTA, a TaKxKe
YCTaHOBKHU u YpaBHEHHUS | TIOSICHEHHUE ¢$byHKUNR ero
3JIEKTPOAHBIX peakuuii. | KOMIIOHEHTOB, YTO HE ITO3BOJISIET
HpI/IBe)IeHBI JaHHbIC 10 | OLICHUTH XUMH3M mpormecca.
iomaan BocbMu o0paszmoB u | Cxema YCTaHOBKH HE
Macce pacTBOPEHHOr0 METaula | IPHUBEJCHA, a  ypaBHEHHA
P Pa3IUYHBIX  3HAYECHUAX | DJIIEKTPOJHBIX peakuuii
HaIpsKCHUS. Brmmonmaen pacydeT | 3alMcaHbl  C OIIMOKAMHU WU
ChbEMa MeETajlla U BBIXOAA IO | OTCYTCTBYIOT.

TOKY. [Toctpoena u | DKcrepuMeHTalbHas 4acTh
MIpOaHaIN3NpPOBaHA COJIEP>KUT JINIIH JAHHBIE O Macce
MOJIAPU3ALIOHHAs KpHBas. | o0pa3LoB, NPH 3TOM PacueThl
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MUMHOBPHAVYKMH Poccun
DenepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbIH yHEBepcuteT» (PI'BOY BO «Uenl'Vy)
®axynprer/HHCTUTYT/ HmHan/

DoHJ OLICHOUHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTeCTalluu M0 JUCHUILIMHE «XUMUYecKas
TEXHOJIOTHSI» 110 HaIpaBJIEHHIO MOATroToBKH (crrennansHocTd 04.03.01 "Xumus" HanpaBiIeHHOCTH
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Bepcus gokymenra - 1 ctp. 33 u3 35 [MepBblii 3K3eMILIIP KOIMMANe
HO):[pO6HO OIIMCAaHbI: 30Ha | Cb€Ma MCETAlZlIa M BbIXOJa IIO
AKTHUBHOI'O pacTBOpPCHUA, | TOKY HE BBIIIOJIHCHBI, 100
o0macTb maccuBalUuM (TUIATO | KOHEYHBIE oUQpsI
HOJ'H/IpOBaHI/IH), 30Ha | OpOTUBOPEHAT 3aKOHaM
TpaHncnaccuBanuy  (Beigenenus | @apames. Camas KpuTHUIECKas
KHCIIOPOa). B BBEIBOZIC | OITHOKA — OTCYTCTBHE
000CHOBaHEI OIITUMAJIBHBIC HOHSIpH3aHI/IOHHOI>'I KpHBOﬁ. bes
PEKUAMBI TIOJIMPOBAHUS | OTOTO Tpaduka HEBO3MOKHO
Hep>KaBEIOIIeH CTalM U ONKMCaHa | HACHTU(UIINPOBATH IUIaTO
3aBUCUMOCTb KaucCTBa | MOJIUPOBAHUA (HaCCI/IBHOC

MUKpopeibeda OT IUIOTHOCTH
TOKA.

COCTOSIHME) U OTJIMYUTH €ro OT
30H aKTUBHOTO PACTBOPEHUS WA

BbIICJICHUA Kucjiopoaa
(TpancmaccuBaiun). B
3aKITFOYECHHUH HE

copMyIMpOBaH TIABHBIN UTOT:
HEC YKa3aHbl OIITUMAJIBHBIC
PCXKUMBI TOKa W HAIPAIKCHUA
IU1sl Hepokaseronleil ctanu. CBA3b
MCKAY IUIOTHOCTBIO TOKa U
KayeCTBOM MHKpopeibeda He
MPOaHATM3UPOBaHa, YTO JETaeT
pabory TEOPETHIECKH u
NPaKTUYECKU OECTIONe3HOH.

VYMaruenue BOIbI

B CTPYKTypeE oT4eTa
HE00X0IUMO OTpa3uTh
pe3yabTaThl OIIpEJIETCHUS
BPEMEHHOM UM  IOCTOSHHOU

JKECTKOCTH BOAbI, COIIPOBOJAUB

ux COOTBETCTBYIOILUMHU
ypaBHEHHUSIMH XUMUYECKHX
peakuuii. BusyanpHas 4acthb
JOJDKHA ~ BKJIIOYAaThb  CXEMY
NOHOOOMEHHOH  KOJIOHKH |
TEXHOJIOTHYECKYIO cxXemy
tdbocharnoro ymsaruenws. s
KaXJOro  MeToja  ClelyeT
MIPUBECTH MOJTy4YeHHbIE

3HAYCHUS KECTKOCTH JIO U MOCTIe
00pabOoTKH, paccunTaTh CTEIIEHb
yMsIrdeHuss u cHOpMyIHpOBaTh
000CHOBAHHBIN BBEIBOJT 00
3¢ heKTUBHOCTH U3YYEHHBIX
CIOCOO0OB OYUCTKH.

B oruere orcyTcTBYyeT pacuer
CTETICHH YMATYCHHUS, UYTO HE
IO3BOJISIET OLICHUTD
3¢ (HEeKTUBHOCTh  TPOJICTAHHBIX
MaHUITYJISIHIA. CryaeHt
OTpaHUYMIICS JHINb (PUKcarueit
3HAYCHMH KECTKOCTH JIO U ITOCIIe

00pabOTKH,  TIPOUTHOPHUPOBAB
TpeOOBaHWE O BHIBOJAE U
CPaBHHUTEIHHOM aHaiuse
METO/IOB.

['pyObIM HapymieHHEM SBISETCS
OTCYTCTBHUE BU3YJIbHOMN
COCTABJISIIOLICH: B TEKCTE HE
NpEACTAaBICHbI cxema
MOHOOOMEHHOW  KOJIIOHKH U
TEXHOJIOTHYeCcKast cxema
tdhocharuposanus. Kpome Toro,
TeopeTHYECKas 4acTh HE
MOAKPEIUICHA ypaBHECHUSMHU
XUMHUYECKUX peakiui,
OMUCHIBAIOIIMU MIPOLIECCHI
YCTpaHEHUsS]  BPEMEHHOH U

TIOCTOSIHHOU JKECTKOCTH.
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DoHJ OLICHOUHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTeCTalluu M0 JUCHUILIMHE «XUMUYecKas
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LlemenTanus Meau U3 B otyer BriroueHa rpaduueckas | B oTyeTe MOJIHOCTBIO
CJ1a00KHCIIOTO pactBOpa cxema 3KCHCpHMeHTaJ’ILHOfI OTCYTCTBYET Fpaq}I/ILICCKaH
YCTaHOBKM JJs ILIEMEHTAllUM | CXeMa YCTAaHOBKH. JIOMYIIEHBI
MeIu MOPOIIKOOOPa3HBIM | TPyOble OMIMOKH B YPaBHEHHSIX
uuHkoM. IlpousBeneH pacuer | peakuuii Ha  aHOAHBIX U
HE00X0MMOTO KOJIMYECTBA | KATOAHBIX YydYacTkax. HesepHo
peareHTa-lleMeHTaTopa, a Tak’Ke | BBHIIOJHEH pacdeT KOJIWYecTBa
MIpeICTaBICHbI ypaBHEHUS | IIMHKA-IIEMEHTATOPA.
XUMHYECKUX peakuuid, | I'pagynpoBOYHBIIL rpaduk
MPOTEKAIOUIMX Ha AHOJHBIX WU | IOCTPOEH HEKOPPEKTHO, 4TO
KaTOMHBIX  yd4acTkax. Jlust | memaer pe3ynbTaThl pOTOMETPHH
KOJIMYECTBEHHOTO OIPENENeHUs | HEOCTOBEPHBIMHU. Urorosas
HWOHOB Meau (POTOMETPUUECKHM | CTENIEHh [EMEHTAllud B TaKOM
METOAOM (C WCIIOJIBb30BaHUEM | ClTydyae CUMTaeTCs
aMMHUAYHOTO pacTtBopa) | He0OOCHOBaHHON. OTCYTCTBYET
MTOCTPOCH TpagydpoOBOYHEINA | BBIBOL 00 3¢ dexkTuBHOCTH
rpadux. Ha OCHOBaHHUHM | Ipoliecca.
MIOJTy4YE€HHBIX JAHHBIX
paccunTaHa CTETIeHb
LEMEHTAllud 1 CHOPMYIHUPOBaH
BBIBOJT 00  3(Q(EKTUBHOCTH
MIPUMEHEHUS LIMHKOBOTO
MIOPOIIIKA B JAHHOM TIPOIIECCE.

4.2.4 Kputepuu OLIEHKH 32 YCTHBII OTBeT Ha 3a4eTe
Ha 3a4ere cTyeHTy HY’)KHO OTBETUTH Ha JIBa BOIIpOCa.

Onenka «3aureHo» — CTyIEHT CBOOOJHO OPUEHTUPYETCS B OCHOBHOM IPOTrPaMMHOM
MaTepuaie, IOHUMAET B3aUMOCBS3b KIIIOUEBBIX MOHATHUN. YETKO M IMOCIIEN0BATEIbHO U3JIaraeT
MaTepuai, MPaBUIBHO OTBEYAET HAa OCHOBHBIE M JONOJHMUTEIBHBIE BOIPOCHI IPENOAABATEIS.
YMeeT UCHOIb30BaTh TEOPETHYECKHUE 3HAHMS A PEIICHUS TUIOBBIX IPAKTHUECKHUX 3ajad,
IOPUBOJUT YMECTHbIE MpHUMEpbl. BO3MOXHBI MeEJIKHE HETOYHOCTH B (HOpMYIHpPOBKAX,
CTHJIUCTUYECKHE OTPEeXM WJIN HECYLIECTBEHHBbIE OUIMOKM B JETaSAX, KOTOpPblE HE HCKaKaIOT
OOII1yI0 JIOTUKY OTBETA M CAMOCTOSITEIbHO HCIIPABIISIOTCS CTYIE€HTOM MPU HABOASILEM BOIPOCE.

Ouenka «He 32a4TeHO0» — 3HAHUS UMEIOT Pa3pO3HEHHBIN XapaKTep, OCHOBHBIE MOJIOKEHUS
JTUCIUTITMHBI HEe 0CBOEHBI. CTYAEHT JomycKaeT 6oJiee IBYX rpyObIX OIMOOK B OTBETE, KOTOPHIE
HE MOXET WCIPaBUTh TIOCIE 3aMeuaHui TmpenojaBarens. [IpakTuyeckue HaABBIKM HE
c(hopMUPOBaHBI, YTO MPEMATCTBYET AATbHEUIIIEMY 00 YICHHUIO.

4.2.5 Kpurepum ouieHKH BONPOCOB IK3aMeHa

B sk3ameHanmoHHOM OMIIeTE COACPIKUTCS 1BA TEOPETHUSCKHUX BOMPOCa

Ouemca «OTamuHo» BrictaBnsgercs ecim CTYACHT JaJI IIOJHBIC U IMTPAaBUJIbHBIC OTBETHLI HA
JBa Bompoca Ounera. Marepuai u3naraicst Y4eTKO U JIOTUYECKU CTPOHO. Mor MpUBECTH
IIPUMEPBI, WITIOCTPUPYIOIINE TEOPETUUECKUI MaTtepran. OTBeYaeT Ha JOMOIHUTEIbHBIC
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BOIIPOCHI 10 Kypcy. 3a/1a4a perieHa mpaBuIbHO.

Ouenka «Xopomo» BricTaBnsieTcss €ciu CTYIEHT TBEPIO 3HAET OTBETHI HA BOMPOCHI
Ownera, TpaMOTHO WU3JaracT Marepual, HO JOMyCKaeT HEOOJbIINEe HETOYHOCTH.
HcnreiTeiBaer 3aTpYAHCHUA C npumMepamu, WIUTIOCTPUPYIOIIUMU ~ TCOPECTUYCCKHUC
BBIKJIAJKH. 3aj1a4a penieHa He MOJIHOCTHIO.

OueHka «Y10BJ1e€TBOPUTEIbHO» BBICTABISCTCS CTYACHTY €CIM OH HE B MTOJHOM 00BheMe
packpell BOmMpochl Owiera. HeT mMOMHOro MOHMMaHUS W3JIAaracMoro Marepuala.
[IpuBOsATCS HENOCTATOYHO MpPABUJIbHBIE (OPMYIHPOBKH PA3THUYHBIX TEPMHUHOB.
OTCyTCTBYET pelICHUE 3a/1a9u.

OueHka «HeYIO0BJEeTBOPUTEIbHO» BBICTAaBISETCS CTYNACHTY, €CIM OH IPU OTBETEC HA
BOIIPOCHI JIOMyCKAeT rpyObIe OMIMOKY HITH HE 3HAET OTBET TOJIBKO HA OJIMH BOIIPOC OHIIETA.
3amava He perieHa.

OIIGHO‘-IHI)IG cpeacrtBa ajid HWHBAJIMAOB M JIMI C OI'paHUYCHHBIMU BO3MOXKHOCTAMH
310pOBbA BBI6I/IpaI-OTCH C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(I)I/IBI/I‘{eCKI/IX 0COOEHHOCTEH

4.3 Pe3yabTarbl MNPOMEKYTOYHOIl aTTecTaluM MW YPOBHH c(POPMHPOBAHHOCTH
KOMIIEeTeHI N il

YpoBHU chOPMUPOBAHHOCTH KOMOETEHIIUI ONPEAEIAETCS CIEAYIOIIM 00pa3oM:

Beicokuit ypoBeHb chOPMHUPOBAHHOCTH KOMIETEHIIUI COOTBETCTBYET OLIEHKE OTIIMYHO:
npezanonaraeT (GopMUpoOBaHHE KOMIIETEHLMH Ha BBICOKOM YPOBHE, CTYAEHT CHOCOOEH
0€30I1aCHO MPOBOJUTH 3KCIIEPUMEHTHI MO0 XUMHUYECKOM TEXHOJOIMU C HCIOJIb30BaHUEM
71a00paTOPHBIX YCTAHOBOK; UCIOIb30BaTh 3HAHUS TEOPETUUECKUX OCHOB (PU3NYECKON XUMUH,
Gu3MKM U MaTeMaTUKU i IUIAHUPOBAaHUS XUMHUYECKOIO JKCIIEpUMEHTa, 00paboTKU U
MHTEPIPETUPOBAHUS MTOTYYEHHBIX PE3YJIbTAaTOB.

CpenHuil ypoBeHb COOTBETCTBYET OLIEHKE XOPOILO:

npeznonaraeT (GpopMHUpPOBaHUE KOMIIETEHIIMM Ha CpelHEM YpOBHE: CTYAEHT CHocoOeH
0€30I1aCHO MPOBOJUTH 3KCIIEPUMEHTHI MO0 XUMHUYECKOM TEXHOJOIMU C HCIOJb30BaHUEM
71a00paTOPHBIX YCTAaHOBOK; €CTh HEOOJIbIINE TPYAHOCTH C TEOPETUYECKHMM OOOCHOBAHHEM
HKCIIEPUMEHTA; HCTIBITHIBAECT HEOOBIINE 3aTPY/IHEHHS C MHTEpIpeTaleil pe3yabTaToB.

- ba30BbIif ypoBEHb COOTBETCTBYET OLIEHKE Y/IOBIETBOPUTENIBHO:

- mpennoiaraer (pOpMHpPOBAHHWE KOMIETEHLUMH Ha HayaJbHOM YPOBHE: MOXKET TOJBKO IMOJ
KOHTPOJIEM MPOBOJUTH SKCIEPUMEHTHI C MCIOJb30BaHMEM JIAOOPAaTOPHBIX YCTAaHOBOK, HE
MOYET UCUEPIIbIBAIOIIE OOBSICHUTD KCIIEPUMEHT, OMMPAsICh HA TEOPETHUECKUE 3HAHUS.

- Hwuskuii ypoBEHb COOTBETCTBYET OLIEHKE HEYIOBIETBOPHUTEIBHO.

CryneHT He crocoOeH nckath HHpOopMaluio 1o 3aanHoi reme. He ciocoGen 6ezonacHo
paboTaTth B j1a00paTopuu; HE MOXKET IJIaHHUPOBATh SKCIEPUMEHT U HMHTEPIPETHUPOBATH
pE3yJIbTaTHI.
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04.03.01/Xumusa/Xumusa/XuMudeckasa TexHoaorusa/2026r.u./ounas

®DoHJ OLIEHOYHBIX CPE€ACTB NUCHMILIMHBI (MO}IyJIH) 0)106peH U PEKOMEH/10BaH:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB

V4eHBIM COBETOM XUMHYECKOTO (I)aKYJ'ILTeTa

ITporokon 3acenanust Ne 6 ot 26.02.2026

[Ipencenarens YdeHoro coBera

XHUMHAYECKOTO (haKysIbTeTa COIVIaCOBAHO B. A. Bypmucrtpos

3aceualmeM Ra(l)e[lpbl XHMHYECKOH TEXHOJOTHH M BLIYHCJIUTEIbHOH XUMHH

ITporokon 3acenanust Ne 6 ot 24.02.2026

3aBenyromui kapenpoi COTIACOBaHO O. U. KpomadeBa

ABTOD (COCTaBUTEIIH) A. A. Kumsiios

CTpykrypa ¢oHI0B OLIEHOYHBIX CPEICTB COOTBETCTBYET npukasy pekropa ®I'bOY BO «Heal ¥V» ot
27 centadps 2022 Ne573-1
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