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PaspaboTunk J, Aobakapos .M., 4.X.H., npogeccop
nognuce (WO yu. cTeneHsb, yuy. 3BaHue)
«14» noHa 2021 T.

3aB. Katheapoii', 3a K6TOpPOW 3aKpensieHa agucumnanHa (moayns) 63.01
Abakapos .M., A.X.H., npogeccop

nognuco (P WO yu. cTeneHb, y4. 3BaHue)
«15» noHa 2021 .

Mporpamma ogobpeHa Ha 3aceflaHMM BbiMycKarollleil Kageapbl xumum ot 15 noHa 2021
roga, npotokon Ne 10.

3aB. BblNycKawLlen Kadeapoin no JaHHOMY HanpaBAEHWUIO
Aobakapos .M., a.x.wpapbeccop

nognuck (WO yu. cTeneHsb, y4. 3BaHue)

«15» uwoHa 2021 T.

Mporpamma opobpeHa Ha 3acefaHunm MeTOAMYECKOr0o CcOBeTa TEXHOMOTMYECKOro
(hakynbTeTa oT 18 uoHs 2021 roga, npoTokon Ne 10

Mpeacenatens MeTogmyeckoro coBeta paky/sbTeTa
N6parnumosa JI.P., K.T.H., JOUEHT

nognuck (P WO yu. cTeneHb, yy. 3BaHuE)
«14» wmwoHa 2021 T.
[ekaH hakynbTeTa Abaynxanmkos 3.A.
noAnucb dNO0
/1HavanbHnK YO aromaesa 3.B.
olv e}
M.o. npopekTtopa'no ¥ rqx  banamupsoes H.J1.

noanuch dNO



1.Uenb 1 3agayum rocyapCTBEHHOr0 3K3aMeHa no HanpaB/IeHUI0
18.03.01 «Xummnyeckas TeXHOIOrUA»

Llensto rocyjapCTBEHHOro 3K3ameHa ABMfeTCA KOMMJIeKCHad OLUeHKa YPOBHA
NoAroTOBKM BbIMYCKHMKOB MO HanpasfieHnto 18.03.01- Xumuyeckas TexHONOrus, npopunb -
XuMunyeckas TexHONOrnsa nepepaboTKM MNPUPOLHBbIX 3HEProHocuUTeNen W YrnepogHbIX
mMaTepuanoB Ha OCHOBE YCTaHOB/IEHUS COOTBETCTBMA €ro MnoAroTOB/IEHHOCTU TpPeboBaHUAM
®rocC eo.

3afjayein rocyfapCTBeHHOro 3K3amMeHa SABNSETCA OnpejeneHue LenecoobpasHoCTH
Jonycka obyvarolero K BbIMOAHEHUIO U ycnewHon 3awute BKP.

FocyfapCTBEHHbI 9K3aMeH HarnpaB/ieH Ha BbISB/IEHWE YPOBHA CHOPMUPOBAHHOCTU
KOMNeTeHL WA 06yyatoLmnxcsa, NpuBeLeHHbIX B Tabnuue.



Kog KomneTeHUnn

YK-1

YK-2

YK-3

YK-4

YK-5

HanmeHoBaHue
KOMIMeTeHU NN

CnocobeH OCYLLLEeCTBNATb
MOUCK, KPUTUYECKWI aHann3 wu
CUHTE3 NHpopmaLnm,
NPUMEHATb CUCTEMHbIA NOAXOA
ANA  peleHna MoCTaBNeHHbIX
3afau

CnocobeH onpefensTb  Kpyr
3afja4 B paMKax MOCTaB/IEHHON
Lenu n BbIOMPATH
ONTUMaNbHble  CNOCO6LI  MX
pelweHus, ncxons n3
[EeNCTBYHOLWMX NnpaBoBbIX
HOPM, MMEILLMXCA PECypcoB U
orpaHuyeHuni

CnocobeH OCYLLECTBNATH
counanbHoe B3aMMOLENCTBME 1
peann3oBblBaTb CBOK pO/ib B
KoMaHze

CnocobeH OCYLLIECTBNISATb
[eNoBY0  KOMMYHMKauui B
YCTHOM W MUCbMEHHON opmax
Ha  roCyfapCTBEHHOM  A3blke
Poccuiickoli depepauun n
NHoCTpaHHOM(bIX) Si3blke(ax)

CnocobeH BOCMPUHUMATb
MeXKy/NbTypHOe pa3Hoobpasme
obuiecTsa B couuasnbHo-
NCTOPUYECKOM, 3TUYECKOM W
(hMNOCONCKOM KOHTEKCTax

HanmeHoBaHMe nokasartens
oueHMBaHMA (NokasaTenu
JOCTUXKEHNSA 3a[JaHHOM0 YPOBHS
OCBOEHUSI KOMMETEHLWNIA)
YK-1.1. 3HaeT wmeTOAbl MOWUCKA,
KPUTMYECKOrO aHanms3a U cuHTesa

NH(popmaLuu, NpYMeHeHUs
CUCTEMHOIO noaxopa,
OCHOBAHHOTI O Ha Hay4HOM
MUPOBO33PEHUN  NPU  peLleHnn
3aaau npogeccnoHanbHoi
[esATeNbHOCTH.

YK-1.2.¥Ymeer aHanmMsnposaThb
3afjavyy, Bblgenss ee  6as3oBble

cocTasnswoLue.

YK-2.3. 3HaeT TexXHOJIorm4yeckue
pacyeTbl annapaTtoB XMMUYECKON
NPOMbILL/IEHHOCTH.

YK-2.4 YMmeeT onpegenaTb
oXupaemble pesynbTathbl
NPOeKTUPOBaHMA 3/1EMEHTOB
06opyoBaHuA XUMUYECKO

MPOMBbILLINEHHOCTN.

YK-3.1. 3HaeT OCHOBHble TuUMbI

coumanbHbIX B3aMMOAEiCTBUIA,
cTpatermm, HOpMbl M npasuna
KOMaHAHO paboTbl, coumnanbHoO-
ncuxonornyeckme OCHOBb!
ynpaBneHus KONNEKTUBOM;
NoHMMaeT 0COBEHHOCTH
nosefeHus paboTHNKOB
npeanpuaTuni XUMUNYECKOWA

MPOMBILLTEHHOCTHN.

YK-4.4. YmeeT  UCMNO/1b30BaTh
NH(OPMaLIMOHHO-

KOMMYHUKaLMOHHbIE  TEXHOIOMMUK
npu noucke Heo6XxoanMoi

nHopMayMm B NpoLecce peLleHus
CTaHAAPTHbIX  KOMMYHMWKaTUBHbIX
3ajay Ha roCyjapCTBEHHOM WU
MHOCTPAHHOM f3blKax.

YK-5.3.3HaeT MecTo M pofib
Poccum B MCTOpPMKM YenoBeyecTBa U
B COBPEMEHHOM MMUpeE.

YK-5.4.3HaeT OCHOBHble pasfenbl
W HanpasneHus dwunocodun, a



TakKXXe  MeTofbl n  npuembl
hmnnococKoro aHanmsa Npobnem.

YK-5.5.  3HaeT  HpaBCTBEHHblE
LeHHOCTH, npeacTaBfieHns 0
COBEPLLUEHHOM yenoBeke B
PasnNyHbIX KynbTypax.



YK-6

YK-7

YK-8

YK-9

YK-10

YK-11

CnocobeH ynpaBiaTb CBOWUM
BpeMeHeM,  BbICTpamBatb "
peanin3oBbIBaTb  TPAEKTOPUID
camopasBuTud Ha  OCHoOBe
npuHuunos obpas3oBaHUs B
TeyeHune BCEN XKU3HU

CnocobeH noafep>XuBatb
[OOMKHBIV YPOBEHb (h3MUYECKOi
NoAroTOBNEHHOCTM ans
obecneyveHus MONHOLLEHHOA
coumanbHom "
npotheccnoHanbHo
AEeATENbHOCTU

CnocobeH co3faBaTb n
noAaepXuBatb
MOBCEJHEBHON XKW3HW U B
npogeccnoHanbHo
[1eATENbHOCTM 6e3onacHsble
YCNOBUA  XKU3HeLeATeNbHOCTH
AN COXPaHeHMs MNPUPOAHONA
cpefsbl, obecneveHus
YCTONYNBOrO pasBuTunA
obulecTBa, B TOM uyucne npm
yrpose M BO3HWKHOBEHWMU

ypesBblYaHbIX CUTyaUUin K
BOEHHbIX KOH(NKTOB

CnocobeH MCNONb30BaTh
6a30Bble  AeheKTON0rnYecKune
3HaHMA B COUMANbHOM 1

npoteccnoHanbHoW chepax

CnocobeH npUHUMaTb
060CHOBaHHbIe  3KOHOMUYECKME
pelleHns B pa3nnyHbIX 06/1acTax

XN3HeAeATeIbHOCTH
CnocobeH thopmMunpoBaThb
HeTepnMmMoe  OTHOLWEHMe K

KOpPPYNUMOHHOMY NOBeAeHNI0

YK-6.2.¥YMeeT nnaHuposaTtb U
Jewlatb  3aja4yMm  COBGCTBEHHOrO
npoeccnoHansLHOro n
NIMYHOCTHOT O pasBuTUS,
KPUTUYECKHU OueHuBaTb
3(PHEKTMBHOCTb NCMo/b30BaHUA

BPEMEHU W APYTUX PEcypcoB npu
peLleHn NoCTaB/EHHbIX 3ajau.

YK-7.2. YMeeT nopgepxmueatb
JOMXKHbIA  YPOBEHb  (HN3NYECKONA
NOArOTOBNEHHOCTM ans
obecneyveHus MONHOLLEeHHOW

counanbHOW ¥ NpogecCcUoHanbHoA
[eATeNbHOCTY.

YK-8.4.YMeeT BbISIBMIATb "
YCTpaHATb npobsieMbl, CBA3aHHbIE
c HapyLeHnAMM TEXHUKU

6e3onacHOCTM Ha paboyem MecTe
NPUMEHUTENBHO K cdepe CBOEeN
nNpoeccMoHanbHON AeATEeNbHOCTH.

YK-9.3. Bnageer oowmmn
npefcTaBfeHNAMN 06
OCOBGEHHOCTAX pasBUTUA Nl C
OFPaHMYEeHHbIMU BO3MOXHOCTAMMU
34,0p0BbSA, OCHOBHLIMU MOHATUAMU
M KaTeropusamMyu B COLUANbHOW K
npoeccnoHanbHOM chepax.

YK-10.2.¥YMmeeT NCnosbL30BaThb
39KOHOMMYECKMNe 3HaHM4 B
pasNyYHbIX clepax AeATenbHOCTH,
aHann3npoBaTb n o6o6uiaTth
3KOHOMMWYECKYHO NMHopMaL Mo

AN NPUHATAA  060CHOBAHHbIX
yMpaBneHYeCKNX PEeLLEHNA.

YK-11.2.¥YMeeT npegynpexgarb
KOPPYNUMOHHbIE PUCKK B
npogeCCUOHaNbHOW AeATENbHOCTH;
NCKN0YaTh HEOOOCHOBAHHOE
BMeELLATENbCTBO B

NpoeccMoHabHY LesATeNbHOCTb
B LieNSIX CKNOHEHUS K



KOPPYMLMOHHbIM
MpaBOHAPYLLUEHUAM.



OrnkK-1

OmnK-2

OMnK-3

OrK-4

CnocobeH n3yyatsb,
aHanuM3npoBaTb, WCMO/b30BaTh
MeXaHu3Mbl XUMUYECKNX
peakuuii, NPOMUCXOAAWMX B

TEXHONOIMYECKNX Npoueccax U
OKpY>XatoLLem mupe,
OCHOBbIBasiCb Ha 3HAHUAX O
CTPOEHWUW BeLLecTBa, Npupojae
XUMMNYECKOW CBSI3U n
CBOWCTBAaX Pa3/IMYHbIX KNaccoB
XUMMNYECKUX 3N1EMEHTOB,

COefMHEHNA, BELLEeCTB 7
maTepuasnos.

CnocobeH NCNo/sb30BaTb
mMaTemaTuyeckune, (usmyeckue,
(hM3NKO-XMMYECKNe,
XUMUYECKMe  MeTofbl  ANS
peLleHuns 3afay
npogeccnoHanbHo
[eATeNbHOCTY

CnocobeH OCYLLLeCTBNATb
NpPoecCUOHaNbHYH
[eATeNIbHOCTb c y4yeToM

3aKoHOdaTenbcTBa Poccuiickol

defepayun, B TOM 4YUC/e B
o6nacTm 3KOHOMUKN "
aKonoruu.

CnocobeH obecrneynBaTb
npoBefeHne TeXHONOrNYEeCKoro
npotecca, NCcnonb3oBaTh
TEXHWYECKNe cpeactea  Ans
KOHTpONS napameTpoB
TEXHOMIOTMYECKOro  Mpouecca,
CBOWCTB CbipbA W TOTOBOWA
npoayKuum, OCYLLEeCTBNATb
N3MEHeHMNe napameTpoB
TEXHONOTMYECKOro  npotecca

npu N3MEHEHUN CBOIACTB

CbIpbS.

OMNK-1.6. YmeeT wucnonb3oBaThb
XUMMYECKME 3aKOHbl, CrpaBOYHble

AaHHble 7 KONNYEeCTBEHHbIe
COOTHOLUEHNS B  OpPraHWYecKmnx
peareHTax B OpraHnYecKmx
peakLmsax ans peLLeHuns

npogeccuoHanbHbIX 3a4au.

OMNK-2.12. ¥YmeeT wucnonb3oBaTb

3HaHWe  TEeOpPeTUYECKUX  OCHOB
COBPEMEHHO OpraHnyeckoi
XUMUKW, 3HaHWA O  CBOMCTBax
OpraHnyecKmnx peareHToB 7
0COBEHHOCTAX opraHn4ecKnx
peakumii npu peLeHnm
npogeccuoHanbHbIX 3a4ad

OrlK-3. 1.3HaeT OCHOBHbI

POCCUINCKON NpPaBOBOA CUCTEMbI U

POCCUICKOro  3aKOHOLATe/bCTBa,
npaBoBble " HPaBCTBEHHO-
3TUYeCcKMe  HOpPMbI B  cdepe

npogeccroHanbHON AesTeNbHOCTH.

OlNK-3.2.3HaeT OCHOBb!
9KOHOMMUYECKOM LeATeNnbHOCTH
npeanpuaTug, ero npaBoBO
cTaTyc, CTPYKTYpy W OTpac/fieByto
cneunguky; nokasarenu
1CNoJIb30BaHUA
MPOM3BOACTBEHHLIX PECYpPCOB MU
3(hheKTUBHOCTHU [lesaTeNlbHOCTY
npeanpuATUA

OrnkK-4.2. 3Haer MeTOoAbI
NnoCTpoeHus AMMUPUYECKUX
(cTaTMcTuyeckux) uU PuU3MKo-
XUMUYECKMX (TeopeTnyecKknx)
mogenen XNMUKO-

TEXHONOTNYECKNX NpoLeccos.



OrlnK-5

MNK-1

MK-2

MK-3

MNK-4

MK-5

MNK-6

CnocobeH OCYLLEeCTBNATb
3KCMNEepPUMEHTaNbHbIE
MCCneaoBaHns U UCNbITaHNA Mo

3aflaHHON MeTOoAMKe,
NPoBOANTbL  HabnwgeHus 1
n3mepeHns c yuyeTom
TpeboBaHuii TEXHUKM
6esonacHocTu, obpabaTbiBaThb U
WHTEpPNpeTMpOBaTh

3KCNnepunMeHTallbHble AaHHbIe

CnocobeH OCYLLECTBNATb
PYKOBO/CTBO nepcoHanom
nogpasgeneHuii

CnocobeH obecneunTb
BbIpabOTKY ~ KOMMOHEHTOB U
MpUroToBNEHNE TOBapHOWA
NpPoAyKLMK

3 CnocobeH onpeaensTb
TeEMaTUKy W WHWULMMUPOBATb

Hay4YHO-UCCNefoBaTeNbCKNE 1
OMNbITHO-KOHCTPYKTOPCKME
paboThbl

CnocobeH  paspabatbiBaTb MU
COBEpPLLEHCTBOBATb TEXHOJIOMUIO
NPOM3BOACTBA NPOAYKLMM

CnocobeH OCYLLECTBNATb
KOHTPO/b paboThbl
TEXHOMOTMYECKNX 0OBHEKTOB

CnocobeH OCYLLLeCTB/ATb
KOHTPO/b co6n0aeHus
TpeboBaHwi HOpPMaTUBHO-

TEXHWUYECKON AOKYMEHTaL MM

OTMK-5.3.Bnageet MeToAamm
NPoBeAeHNA XUMMUYECKOT0 aHanunsa
N  METPONOrnmyeckoim 06paboTKu
ero pesynbTaToB.

MK-1.1. 3Haet OCHOBHbIe
TpeboBaHMA oOpraHMsauum Tpyga
npu NMPOEeKTUPOBaHUN
TEXHO/IOTNYECKUX npoL,eccos;
COBPEMEHHbIE  MHK(OPMALMOHHbIE
(KOMMbIOTEPHbIE) TEXHONOrnn
CpeAcTBa KOMMYHUKALWA 1 CBA3M

MK-2.7.Ymeet OCYLLecCTBATb
onepaTUBHOe PYKOBOACTBO
paboToii NPOM3BOACTBEHHOIO

noapasaeneHns U opraHn30BbIBaTh
paboTy NOAYMHEHHOrO MepcoHana
Ha BbIMO/IHEHME
MPOU3BOACTBEHHOW MNpoOrpaMmmbl U
KauyecTBa TOBAPHOI NPOAYKLMU.

MK-3.1.3HaeT nepegoBo
OTEYECTBEHHbIA K 3apyOeXHbIi
onbIT B 061acTU  TEXHONOrUn
HedTh.

MK-4.1.3Haet TEeXHO/Iornio
nepepaboTKu HeTw.
MK-4.2.3HaeT  TexHoO/NOrnmyeckue
CXEMbI

MK-5.1.3HaeT 3aKoHOAaTe/IbCTBO
Poccuiickoi depepaunn,
perynupytouiee npou3BoACTBEHHO-
X03AACTBEHHYO [eATeNbHOCTb

TEXHO/IOMMYECKOr0 00beKTa.

MK-6.3 3HaeT /O0Ka/ibHbIE aKThl,
MeTon4YecKne maTepuansl,
Kacatowmecs  NpoM3BOACTBEHHO-
XO3SMCTBEHHON 1
NEeATENbHOCTM

00bekTa.

TeXHUYeCKOo
TEXHO/I0rMYecKoro



MnK-7 CnocobeH ocywectenate  [K-7.1 3Haet TEXHONOTUIO

niaHMpoBaHue nepepaboTky HepTH, (u3nyeckue,
NPON3BOLCTBEHHO- (hM3NKO-XMMUYECKNE n
TEXHOJIOTMYECKMX paboT XUMmnyeckmne OCHOBbI

TEXHONOINMYECKNX NPOLIECCOB.

MK-7.3 3HaeT OCHOBHO®e
obopyaoBaHue npoLLeccos,
NPUHUKUNBLI ero paboTbl U npasmna
TEXHWYECKOW 3KcnayaTauum.

NK-8 CnocobeH ocyuiectBnatb [MK-8.4.3HaeT nepcneKkTuBhbI
onepaTuBHOE ynpasneHne TEXHUYECKOTO, 9KOHOMMYECKOro 1
TEXHOMOMMYECKUM 06BEKTOM coLnansHoro pasBuTHSA

MpPoOU3BOACTBA.

B cootsetctBum c TpebosaHnasmMu ®rOC BO gucCUMNANHBI, BbIHOCMMbIE HA FOCIK3AMEH,
ycTaHasnmBawTca BY3om:

1.Mpouecchbl 1 annapaTbl XMMWYECKOA TEXHONOT NN

2.06Lan XxMMmuyeckas TeEXHONOTus

3.Cnctema ynpaB/ieHUs XMMUKO-TEXHOIOTUYECKUMM npoLeccamu

4.MopgennposaHne XMMNKO-TEXHOMOTMYECKNX NPoLeccos

5.TeopeTnyecKMe OCHOBbl XWMWUYECKON TEXHOMOMUM NPUPOAHbLIX 3HEProHOCUTENENn K
YyrnepofHbIX MaTepmanos

6. X1MMMYecKas TeEXHONOTUA NPUPOLHbLIX 3HEPrOHOCUTENEN U YrNepo4HbIX MaTepuanos
7. TexHonornsa yrnesof0pofHbIX rasoB

8.OU3NKO-XMMNYECKNE MEeTOAbl aHanM3a MNPUPOAHbIX 3HEPrOHOCUTENeld U YINepoAHbIX
MaTepuanos

9.Xvmua HepTH 1 rasa

AvcumnanHamMm, BbIHOCUMbIMI Ha FOCYlapCTBEHHbIN 3K3aMeH, ABNAOTCS:

1.Mpouecchl 1 annapaTbl XUMUYECKON TEXHONOT UK
2.06uaa xMMuyeckas TeXHONOrns

3.TeopeTUecKne OCHOBbI XMMUYECKO TEXHOMOrnM NMPUPOAHbLIX 3HEProHOoCUTENe WU
yrnepofHbIX MaTepuanos

4. XnmMunyeckas TeXHOOMNSA NPUPOAHbLIX SIHEPTOHOCUTENE W YINIepOAHbLIX MaTepnuanos
5.TexHonoruna yrnesog0poAHbIX rasos

Mpouecchbl 1 annapaTbl XMMUYECKOW TEXHONOMNN
1. O6wue nNpuMHUUNBLI aHanM3a M pacyeTa MNPOLECCOB M annapatoB. MaTepuanbHbili 1
3HepreTUYecKnin 6anaHcbl M UX npumeHeHue. [MpuHuun Jle-WaTtenbe n npasuno a3
Mmb6ea.

2. 'ngpomexaHuyeckmne npoueccol. VgeanbHaa u peanbHas >XWUAKOCTU. 3aKOH BHYTPEHHEro
TpeHunsa HbloToHa.



3. 'napocTtatnka. AnddepeHunansHoe ypaBHeEHNE paBHOBecus ditnepa, BbiBoA ero. OCHOBHOE
YpaBHeHWe rMApPOCTaTUKN, BbIBOL €ro.

4. 'nppogmMHamukKa. BHYTpeHHAA W BHeWHAA 3334y TUAPOAUHAMUKWN. PeXuMbl ABUXEHUS
XUAKOCTU W KPUTUYECKMEe 3HavyeHus KpuTepua PeilHonbaca. YpaBHeHMe 3akoHa CToOKca.
OnddepeHunanbHoe ypaBHeHNE ABMKEHUS Diinepa.

5. YpaBHeHne bepHynam u ero BbiBOA4. [MOAHbIA TUMAPOAUHAMUYECKUI HAnmop W ero
cocTtasnaowme. MNMpakTuyeckme NPUNOXKeHUa ypaBHeHNa BepHynnu.

6. OCHOBbI Teopuu nofobus. TeopeTMyeckuih MeTof uccnefoBaHus. [Mpeumyuiectsa Wu
HefoCTaTKWU. Tpu Teopembl TeOpUM NOZO6GMSA U UX MPUMEHEHME.

7. [BWMXeHue Ten B Xuakoctsax. Cuna conpoTUBNEHNSA U KO3(ULUEHT CONPOTUBEHMA. MeToq
J1AWweHKo onpeaeneHnsa CKOPOCTU OCaXAeHMs yacTuy,

8. Hacocbl n wnx knaccupukauma. OCHOBHble napaMeTpbl HacocoB. PacyéT Hanopa Hacoca.
BbicoTa BcacbiBaHUA. LIeHTpo6eXHbIe HAcOChl.

9. Knaccugmkauunsa maluH ANA nepemMeLeHns U coKatua rasos. TepMOoAUHaMUYECKUE OCHOBBI
cXaTtmd rasos. pouecchl cxXaTns rasos. MHOrocTyneH4aToe cxxaTue rasos.

10. HeogHoOpOAHbIE CUCTEMbI M MeTOAbl WX pasfgeneHns. MaTepuanbHblii 6anaHCc npouecca

pasgeneHns HeOJ4HOPOLHOW CUCTEMBI.

11. dunbTpoBaHMe, ABMXKYyWaa cuna. Cnocobbl co3faHns nepenaja faBneHUs WU BUAbl

hunbTpoBaHuA. BbiBof ypaBHEHMA PUAbLTPOBAHUA. HYTU-QUALTP.

12. ®wunbTp-npecc, YCTPOWCTBO M nNpuHuMn paboTtbl. LleHTpudyrnposaHne, OCHOBHbIE

MONOXeHUd, LLeHTpobeXxKHas cmuna u akTop pasfeneHus.
13. MepemelinBaHue, CNOCOObI NepeMellnBaHMs U 3Q(PEKTUBHOCTb  MepeMeLlnBaHuS.
MexaHn4yeckoe rnepemeLlnBaHme.

14. OcHoBbl TennoobmeHa. O6umne ceegeHns. 3akoH Pypbe, KOIPHULMEHT TENTONPOBOAHOCTML.

3akoH CrebaHa-bonbumaHa. 3akoHbl Kupxrodga v Slambepta npu nsnyyeHun.
15. Mepepaya Tenna KOHBeKuMel. 3aKOH HbOTOHa, KO3DhUUMEHT TennooTaaun. Kputepum
Hyccenbta, ®ypbe, MNMekne, MNMpaHatns.

16. KoahhmumeHT TennooTaayunm v ero pacyér npyv NOMOLLM KpUTepuasbHbIX ypaBHEHWI npu
pa3NMyHbIX TEMIOBbIX NMpoLeccax W Npu pasnnMyHbIX pexumax. TennooTgayun npu KUNeHuu
N KOHZeHcauun. TennooThaya B HEMOABMXHOM 3epPHUCTOM Cli0e.

17. Tennonepepaya. OCHOBHOE ypaBHeHMe Tennonepeavym u ero npuMeHeHue.

18. KoXyxoTpyOHble Tenno06MeHHWKW, YCTPOWCTBO, NPMHUMN pPaboTbl, NpeuMMmyllecTBa W
HeLoCTaTKW.

19. KoHpfeHcaTopbl CMeLleHnsa 1 6apoMeTPUYEeCcKniA KOHLEHCATOP U ero pacyer.

20. PacueT  Tenm/JIOOGMEHHbIX  annapaTtoB:  MPOEKTHblIA U MPOBEPOYHbIA  pPaCUeThbl.
KOHCTPYKTMBHbIN pacyeT KOXYXOTPYO6HOro Tenn10006MeHHMKa.

21. BbinapuBaHue. O6uime  cBefeHUss.  PUNKO-XMMUYECKME  OCHOBbI  BblMapuBaHus,
TemrnepaTtypHas fenpeccus U TemnepaTypHble NoTepu.

22. MHorokpaTtHoe BbinapuesaHue. OCHOBHble CXeMbl MHOTOKOPMYCHbIX YCTaHOBOK.

23. BepTuKanbHble BbiNapHble annapatbl C HanpaBfeHHOW eCTECTBEHHOW LMPKYNALUe.

24. OcHoBbl Macconepegaun. Bwuabl npoueccoB MaccornepejaudnM, WX ABUXYLWAa cuia.

YpaBHeHMA Maccomnepefayn U MaccooTaaun.

25. Abcopbumsa. PaBHoBecue npu abcopbummn. MaTepmanbHbli U TennoBok 6anaHcbl npouecca

abcopbunn. Pacuét abcopbepoB. CxeMbl ab6COPOLIMOHHBLIX YCTAaHOBOK.

Obuwan xMMmmnyeckasa TeXHO0rnsA
1. O6ume BONPOCHI XMMUYECKOM TexHonornun. Cogep>xaHve 1 3afaqyv XMMUYECKON TEXHONOTUN.
CoBpeMeHHOe COCTOSIHME UK MepcrneKTUBbl PasBUTUS XUMUYECKOW, HeTeXMUYecKon u
He(hTenepepabaTbiBatloLL el MPOMbILIEHHOCTH.
2. BaxHelilne TEXHONOTMYECKME TMOHATUA W onpedeneHus. TexHOMNOTNYECKUA  pPexunm.

JKOHOMMYECKME TpPe6OBaHUSA, NPEeAbSABASEMble K pauuoHanbHOMY MPOW3BOACTBEHHOMY
npoueccy.



3. XuMunKo-TexHonornyeckunin npouecc. Knaccugpmkayma XTI,
4. OCHOBHble MnokKasaTenn XMMUYeckoro npouecca. CteneHb npespalieHnd. Bbixog npogykra.
CenekTnBHOCTb. MoHaTHe ckopocTn XTI,
5. PaBHOBecKe B TeXHO/IOrMYeckux npoueccax. Cnocobbl cmelleHns paBHOBecus. 3aBUCMMOCTb
KOHCTaHTbl PaBHOBECUS OT TeMMNepaTypsl.
6. CKOpOCTb TexXHONornyeckmx npoueccoB. KnHeTuyeckme ypaBHeHMsi. Cnoco6bl yBeNUYEHUS
CKOpOCTW npoLecca.
7. Xmmnyeckme peaktopbl. OCHOBHbIE MOMOXEHMA. TpeboBaHMA K NPOMbILLUMIEHHbIM PeakTopam.
8. MaTemMaTnyeckoe onncaHue NnnM MaTeMaTnyeckas Modenb peakTopa.
9. YpaBHeHUs MaTepuanbHOro M TennoBoro 6anaHcoB. Cnocobbl npeacTaBneHMs 6anaHCcoB.
Mogenun ngeanbHblX peakTopoB. PeakTop MaeasbHOro BbITECHEHUS.
10. Mopgenn wupaeanbHbIX peakTopoB. [lepnoAnYecKnini  peakTop WAeanbHOro  CMELUEHMS.
HenpepbIBHbIA peakTop naeasbHOro CMeLeHus.
11. TemnepaTypHbIA PeXUM pPeakTopos.
12. XnmMunyeckoe npoun3BoACTBO KaK XMMUKO-TeXHOsornyeckas cucrtema. OCHOBHbIe MOHATUA U
NPUHLMMNbLI CUCTEMHOTO noaxofa. Mepapxuyeckasa CTPyKTypa XMMUYECKOro Npou3BOACTBa.
13. OnpegeneHne XMMUKO-TeXHoNornyeckon cnuctembl (XTC) n knaccupmkaLms ee 3/1eMeHTOB.
Tunosble cTpyKTYypbl XTC.
14. MeToA0N0rM4YeCKNe OCHOBbI XMMUYECKON TEXHOMNOTMN KaK HayKu. TexHOMornyeckas cxema
XTC. CTtpyKTypHasa cxema XTC. ®dyHKUMoHansHasa cxema XTC. OnepatopHasa cxema XTC.
15. Tunbl TEXHONMOTMYECKNX CBA3e Mexay anemeHTamm XTC. dun3myeckoe M MatemaTtuyeckoe
MOJeNInpoBaHme.
16.omOreHHble NPoLECChl N peakTopbl. XapakKTepMUCTUKA FOMOTeHHbIX XMMUYECKNX MPOLLecCos.
17. OCHOBHble 3aKOHOMEPHOCTWN FTOMOTEHHbIX MPOL,ECCOB.
18. Knaccugumkauymsa mogenein XTC. OnucatenbHble, rpauyeckne n matemMaTnyeckme MoLenu.
19. BAnsHMe OCHOBHbIX TEXHONOTMYEeCKUX MapameTpoB Ha CKOPOCTb MPOLLECCOB B ra3oBOM W
YXWUIKOW cpeaax.
20. leTeporeHHble HeKaTaMTUYECKME NpOouecChbl. PaBHOBeCMe B TeTEpPOreHHbIX MpoLeccax.
CKOpOCTb reTeporeHHbIX NpoLeccos.
21.Mpouecc, NMMUTUPYIOLLUIACA XUMUYeCKOl peakuueli. Cucteme X-T.
22.MpoMbIlWNeHHbIA  KaTanu3. OCHOBHble MOHATUA. 3HayeHMe U 06/1acTU  NPUMEHEHUS
MPOMbILLIIEHHOrO Katasnv3a. TpeboBaHMA K MPOMbILJIEHHbIM Katanm3atopam. 3nemeHTapHble
CTaAumn reTeporeHHOro Karaausa.
23.BaxHenune XmMMUYeckMe nNpom3BoAcTBa. Xumuyeckas nepepabotka HedTtn. O6ulas
XapaKTepUCTMKa HEPTEXNMUNYECKOTO KOMIIEKCa.
24. Xumunyeckas nepepaboTtka HedpTw. MepBrnUHas neperoHka HeTn. KatanuTuyecknin KpeknHr
yrneBofopoAoB. Katanutnyecknii puchOpMuUHT.
25.Bo3gyx ©“  BOAAa KaK  Cbipb€  XUMWYECKOW  MPOMbIWAEHHOCTU.  [MpOMbILLEHHAS
BOLOMOArOTOBKA.
TeopeTuyeckne 0CHOBblI XMMUYECKO TEXHOIOMNN

NPUPOAHBbIX 3HEPrOHOCUTENEN U YINepoAHbIX MaTepuasnos
MpoucxoxpgeHre HeTU 1 NPUPOLHOTO rasa.
XMMUYECKMIA cocTaB M PU3NYECKMe CBONCTBA rasa.
XNMUYECKUIH cOCTaB U PMU3NUYECKME CBOMCTBA HETH.
[Jerasauua HedTw.
Crtabunusaumns HedTun.
Knaccugpumkaumm HeMTAHbIX AUCMEPCHbIX CUCTEM.
HedTaHble aMmynbcun. Cnocobbl paspyLleHns HeTAHbIX 3MY/IbCUIA.
O6ecconvBaHune HeTH.
. O6e3BoXMBaHNE HePTH.
10. OCHOBHbIE BU/bl 31EKTPO06ECCONNBAIOLLNX YCTAHOBOK
11. MoaroToBKa TBEPAbIX FOPHOYNX UCKOMAEMbIX K NepepaboTke

© o NS URA®®DNE
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O6orallleHMe 1 KaTeropum 060raTMMocTy.

paBUTaLMOHHOE M (PIOTaLMOHHOe oboralleHne TBEPAbIX FOPHOUYNX UCKOMAEMbIX.
XpomaTtorpadus.

PEHTreHOCTPYKTYPHbIW aHanus.

Macc-CrneKTpoMeTpus.

ONEeKTPOHHbIA NapamarHUTHbINA Pe30HaHC.

Y® -cnekTpockonus.

MK-cnekTpockonus

ANEepHbIA MarHWTHbIN pe30HaHc.

MeTog 0O4HOKPATHOr0 UcCnapeHus.

Mpouecc pekTudnkaymmn.

Mpouecchbl agcopbumnm n abcopbunn.

Mpouecc aKCcTpakuum.

Mpouecc KpucTannmsaymun.

MembpaHHble MeTOAbl pa3feneHus.

Mpouecchbl KOMMNIeKcoobpasoBaHus.

Mpouecchl pa3feneHns ¢ NCNoNb30BaHNMEM ra3oBbIX TMApPaTos.
TeopeTuyeckme 0CHOBbI NMePeroHKN HeTn 1 rasa.

OC06eHHOCTN HE(TN KaK Cbipbs MPOLECCOB MePEroHKu.

PeKTU(UKALNOHHbIE KOMIOHHbI.

Crocobbl perynnpoBaHus TeMnepaTypHOro pexxnma peKTuPUKaLMoHHbIX KOOHH.
Bbibop faBneHns n TeMnepaTypHOro pexmmMa B peKTUPUKaLNOHHON KONOHHe
MartepuanbHblil 6anaHCc NeperoHKn HegTn.

TeopeTUYeCckne 0CHOBbI TEPMUYECKOT0 KPEKMHTa.

TeopeTnYecKne OCHOBbI BUCOPEKUHTA (NIEFKNIA KPEKMHT).

TeopeTUYeckre OCHOBbI NMPON3a HEPTAHOTO CbIPbA.

TEeopeTnYeCcKne OCHOBbI KaTaIMTUYECKOr0 KpPeKuHra.

XMUMU3M npouecca KaTaIMTUUYeCKOro KpekuHra.

MatepuanbHblli 6anaHC KaTaIMTUYECKOT0 KPeKnHra

COCTaB NPOAYKTOB KaTa/IMTUYECKOr0 KPEKUHTa.

TeopeTnyeckne OCHOBbI KaTaIMTUYECKOro pUPOpPMUHTa.

TexHonornyeckre napaMmeTpbl KaTaUTUYECKOro puOpMmHra.

OCHOBHble peakuunn B NpoLecce KaTaMTUYECKOTO PUGOPMUHTa.
TeopeTnyeckne OCHOBbLI NpoLiecca M3o0Mepum3aLmn anKaHoB.

XVMU3M npoLecca n3oMepu3saLmy ankaHos.

KatanmsaTopbl npouecca n3omepusaunm ankaHos.

ToBapHble NPOAYKTbI NPOLECCOB NepepaboTKn HePTU N HEPTAHOIO CbIpbsA: rasbl.

ToBapHble NPOAYKTbI NPOLLECCOB NepepaboTKM HeTU U HETAHOTO Cbipbs: GEH3NHDI.
ToBapHble MPOAYKTblI MPOLIECCOB MepepaboTKM HedTW W HEMTSHOTO Cbipbs: [M3e/bHble

TonnuBa.

ToBapHble MNPOAYKTbl MNPOLLECCOB NepepaboTKM HedTM M HEPTAHOro CbipbA: HedpTAHble

Macna.

ToBapHble MPOAYKTbI MPOLECCOB MepepaboTKn HehTU U HePTAHOrO CbipbA: NapaguHbl K

LLepe3uHbl.
Tepmuyeckas gecTpykums Topga.
Tepmuyeckas gecTpykuus 6ypbix yriei.

KvHeTukanpouecca TepMUYECcKOl AeCTPYKUMM  TBEPAbIX TOPHUUX  UCKOMAEMbIX

M30TEPMUYECKUX N HEM3OTEPMUYECKNX YCTOBUSX.

[ecTpyKTVBHas rMaporeHmsanms TBEPAbIX FOPHOYMX UCKONAeMbIX.
[lecTpyKTVBHas rmaporeHmsanus Bo3ayLHO-CyXoro Topga.
[lecTpyKTVBHasA rnaporeHnsauns rymycoBbiX yriei.

Knaccugukayms npoLeccoB rasumkalymm TBepAbIX FoploYMX UCKOMNaeMmblX.



60.
61.

B/iMsiHME OCHOBHbIX CBOWCTB FrOPHOUMX MCKOMAEMbIX HA UX FasnuguKaLuio.
MpoAyKTbI, MONyYaeMble Ha OCHOBe ra3oB rasugukalum.

XumMmnyeckasa TeXHOMOMMA NPUPOLHbIX 3HEPTOHOCUTENEN U YINepoLHbIX MaTepmnasnos
CyLWHOCTb, HasHayeHue U KnacCcuukauua XMMuYeckmx  (LeCTPYKTUBHLIX) MPOLECCOB
nepepaboTKn HedTH.

OCO6GEHHOCTU TEXHOMOMUN XMMUYECKUX (LeCTPYKTUBHbIX) NPOLECCOB NepepaboTKn HedTH.
FnybuHa (cTeneHb) MpeBpalweHUsa cbipbd B npoueccax nepepaboTku HedTn. Cnocobsl
MOBbIWEHWA Ty6MHbI NPEBPaLLEHNsA CbIpbS.

MoHATME O (PakTopax XMMWYEeCKUX MPOLLECCOB TEXHO/MOrMM Tomavea. HasHavyeHwe u posb
TEXHO/IOTMYECKUX (DaKTOPOB B OCHOBHbIX pe3yfibTaTax npoLeccos.

[lBa OCHOBHbIX Hanpas/feHUs peakuuil Npy TepMUYECKUX npoLeccax nepepaboTkn HedTw.
Mpoueccbl TEPMWUYECKOrO KPEKUHra - WCTOpMA pasBUTUA W POSib MpoLecca B CXeme
coBpemeHHbIX HI13. lNepcnekTuBHbIE HanpasieHUsa npouecca (YyCTaHOBKU BUCOpPEKUHra u
ABIM).

TepMUYECKUA KPeKUHT TygpoHa - TexXHonoruyeckas cxema [ByxneyHou yctaHosku TK.
XapakTepucTuka cbipbs, MaTepuanbHblii 6anaHC M Ka4ecTBO NPOAYKTOB MnpoLiecca.

. CyLHOCTb MpOLLECCOB KOKCOBAHUS HE(TAHbIX OCTaTKOB. XWMMWU3M OCHOBHbIX peaKLiuii

yrnesoopoAoB v haKTopbl npouecca. BapmaHTbl NPOMbILINEHHOTO OCYLLECTB/IEHUS.
3aMefieHHOe KOKCOBaHWe HeMTAHbIX OCTaTkoB. [lpuMHUMNMAaNbHas CcXema YCTaHOBKM
3aMef/IEHHOro KokcoBaHus Tuna 21-10/600.

10. TepMOKOHTaKTHOE KOKCOBaHWE HePTAHbLIX OCTAaTKOB, NPUHLMUMNNANbHAA CXeMa YCTaHOBKM.
11. CywHocTb npouecca NUpoan3a HeMTAHOrO M rasoBOro CblpbA. XapakKTepucTuka Cblpbs,

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.
27.

mMaTepuasnbHblil 6anaHc 1 KauecTBO NPOAYKTOB npouecca.

MpuHUMNWanbHasg CcXemMa YCTaHOBKM nuposiv3a OeH3nmHa -  3M1-300. [pumepHbIii
MaTepuanbHblli 6anaHc npowecca, Ka4ecTBo NPOAYKTOB U UX NPUMEHEHNE.

Poflb M 3HayeHWe TepmoKaTaIMTUYECKMX  MpoOLeccoB  nepepaboTkyn  HepTn B
HethTenepepaboTKe U B HEWTEXUMUMN.

OCHOBHble CBOICTBA KaTan3aTopoB HeTenepepaboTKu.

MpenmyLecTsa KaTaIMTUYECKUX NMPOLLECCOB M KlacCU(MKaLms KaTaim3aTopos.
OTpaBneHne KaranmM3aTopoB W WX pereHepaums. [lepuofnyeckme W  HenpepbiBHbIE
npoLeccol.

CyLHOCTb NPOLECCOB KaTa/IMTUYECKOTO KPEKNHIa He(hTAHLIX (pakymii. XMMMU3M OCHOBHbIX
peakuuil, TeXHONOrn4eckme hakTopbl npowecca.

PakTopbl MPOLECCOB KaTa/IMTUYeCKOro KpekuHra. FpuMepHbli MaTepuanbHblil 6anaHc
npotecca, Ka4ecTBO NPOAYKTOB N UX NMPUMEHEHMUE.

KaTanuTuyecknini  KpekKWHr Ha LapuKOBOM KaTanu3atope. TexHonormyeckas cxema
yCTaHoBOK 43-102.

KaTanMTnyecKnin KpeKMHIr Ha MUKpPOChepnUYecKnx Katanmsaropax. MpuHUUnmanbHas cxema
ycTaHoBku -43-107.

OCHOBHbIe TEHAEHL MW Pa3BUTUA MpoLEecca KaTaIMTUYECKOTO KPEKUHTA.

CywHOCTb npouecca KataMTMyeckoro puopmuHra. OCHOBHble U MOGOYHbIE peakumu,
CBOICTBA Katanm3aTopos, PakTopbl.

OCHOBHble MPUHLUNBI MPOMbILWIEHHOrO0 OCYLECTBAEHUA MPOLECCOB KaTaMTUYECKOro
pugopmuHra. MNMpuHunnuanbHas cxema ycTtaHoBKM 35-11

Katanutunyeckas wusomepusaumns nNErkMx YrneBoLOPOAHbIX (pakuuin. MpuHuMnunanbHas
CXeMa YCTaHOBKM M30Mepu3aLmmn NneHTaHoBOW (hpakuuu.

CyLWHOCTb TMAPOreHn3aLnOHHbIX MNPOLECCOB nepepaboTKnm HedTU. XMMU3M OCHOBHbIX
peakumii npoueccoB. OCHOBHbIE (DaKTOPbl U TEXHOJ/IOrNYecKre 0COBEHHOCTU MPOLECCOB.
Mpouecc rMapooUNCTKIM AN3e/IbHOT0 TONANBA, NPUHLUUNKAbHAA CXeMa YCTAHOBKM.

Mpouecc TrUAPOKPEKUHTA He(pTAHbIX (pakuuid. TpUHUMNManbHas Cxema YCTaHOBKM
rMAPOKPEKMHTA BaKyyMHOT0 ra3oiins



28.

29.

30.

31.

32.
33.

34.
35.
36.
37.

38.
39.

®© N O

10.
11.
12.
13.
14.
15.

16.

17.

Mpouecchbl ankunMpoBaHUa n3obyTaHa oneuHamu. TeXHONOrMYeckas CXema YCTaHOBKU
CEPHOKMCNIOTHOIO ankMnMpoBaHWs M300yTaHa ONeMHaMM C FOPU30HTaNbHBIM KaCKaAHbIM
PEaKToOpPOM.

Mpoueccbl onMromepusaunm HMU3KOMONEKYNSIPHbIX 0NneMHOB.  MpuHUMNManbHas cxema
yCTaHOBKM!.

CyLHOCTb MPOLECCOB NPOU3BOACTBA CUHTETUYECKMX XUAKUX TONANB. XUMMU3M OCHOBHbIX
peakumii Npoun3BOACTBa 3MPOB U CNINPTOB.

Mpouecc nponsBoacTBa MeTUN-TPeTOyTMNoBOro agupa (MTBI). MpuHuMNuansHas cxema
npouecca.

rMony4yeHne NCKYCCTBEHHbIX XWUAKUX TOMUB U3 ra3os.

MpoOn3BOACTBO MCKYCCTBEHHbIX XWUAKUX TOMWB M3 TBEPAOro Tonauea. TexHOMOrnyeckoe
oopMsieHMe npoLecca NpsMOro rmapupoBaHns TBEPAOro TonMea.

Mpon3BOACTBO HEPTAHLIX GUTYMOB.

Chblpbe, HazHayeHMe 1 Knaccugmnkaumnsa HeTAHbIX Macen.

OCHOBHbIe MoKa3saTe/in KayecTBa HePTAHbIX Macesn. KpaTkas nx xapakTepucTuka.
YTreBofOPOAHbIA N HeyrneBOAOPOAHbIA COCTaB HEMPTAHbIX Macen MU 3aBUCUMOCTb CBOMCTB
macesl 0T UX XMMUYECKOro cocTasa.

MOTOYHbIE CXEMbI MPON3BOACTBA AUCTUNNATHBLIX N OCTATOYHbIX Macerl.

Knaccugmkayma pactBopuTeneil. Tpeb6oBaHWs, NpeAbsBAsSeMble K MPOMbILWAEHHbIM
pacTBOPUTENSAM.

TexHO0M0rnsa yrneBoLopoAHbIX ra3os
OCHOBHble Tpeb0OBaHUS K KayecTBy MPOAYKUWMWM Ta30BOW NPOMbIWNEHHOCTU. OCHOBHbIE
MeTOoAbl KOHTPO/IA KayecTBa NPOAYKLMMN ra30BO NPOMbILLIEHHOCTMW.
XNUMNYECKNA N KOMMOHEHTHbI COCTaB NMPUPOAHOro rasa. XMMUYECKUA N KOMMOHEHTHbIN
COCTaB MOMYTHOr0 HEPTAHOrO rasa.
Obuwwue cBegeHMs 0 [obOblue M NOATOTOBKE MPUPOAHbLIX ra3oB K TPaHCMOPTMPOBKe.
OCHOBHble TpeboBaHMA K Ka4eCcTBY TPaHCMOPTUPYEMOTO NPUPOAHOrO rasa.
Cuctembl cbopa ¥ nNpoMbICNIOBOM 06pabOTKM  NPUPOAHbLIX ra3oB. OCOBEHHOCTU
TPaHCNOPTMPOBKMN U XpPaHEHWNS NPUPOLHOTO rasa U CXKMXKEHHbIX ra30B.
Mpouecchl 1 060pyA0OBaHME NS OUYUCTKM rasa OT TBEPAbIX U XUAKNX YacTuL,
TeopeTuyeckme OCHOBbLI cenapaymmn rasa v pasrasmpoBaHuUs KOHAeHcara.
Knaccudukayma n BbI6op rasoBbix cenapaTopos.
TexHonormyeckas Cxema W pPeXWM YCTAHOBKM HM3KOTEMMepaTypHON cenmapauuu
NPMPOAHOro rasa.

TexHOoMormyeckass Ccxema W pPeXWM YCTAHOBKM HU3KOTEMMepaTypHO KOoHAeHcauuwu
NPUPOAHOro rasa.

Bnarocogep>kaHve NpupoAHbIX ra3oB, TOUYKU POChI MO BOAE W Yr/1eBOAOPOAAM.

CocTaB U1 CBOICTBA ra3oBbIX FMAPaToB, UHIMOUTOPLI rMApaTo06pa3oBaHus.

P U3NKO-XMMUYECKME N TEXHONOTMYECKNE XapaKTEPUCTUKN abCOPOEHTOB A1 OCYLUKMW rasa.
TexHOoNornyeckme CXemMbl yCTaAHOBOK OCYLLUKM MPUPOAHOTO rasa rfimKonsaMu.
Knaccugmkauma MeTOAOB OYWCTKM Tra3oB OT CepoBofopofa W [AuoKcuga yrniepoja.
Mpoueccbl O4YNCTKM ra3oB OT KMCbIX KOMMOHEHTOB METOAOM (hmM3nyeckol abcopbumu.
Mpoueccbl OYMUCTKM Tra3oB OT KWUCAbIX KOMMOHEHTOB pacTBOpaMy COMEN  LWeNOoYHbIX
meTannoB. OKUCAUTeSIbHble ab6COPOLUNOHHBIE CNOCOOLI OYNCTKN ra3oB OT CepOBOLOPOLA.

P U3NKO-XMMUYECKMe OCHOBbI M MnapameTpbl MPOLECCOB aMUHOBOM OYUCTKU MPUPOLHbLIX
rasos.

TexHONorn4Yeckne Cxembl M 060pYyAOBaHME MPOLECCOB aMUHOBOW OUYUCTKM NPUPOAHbIX
rasoB. MeToabl OUNCTKIN NPUPOHbLIX ra30B OT MepPKanTaHoB.

TexHOoNornyeckne cxembl abCOPOLMOHHbLIX YCTAHOBOK pa3fe/leHNsi NPUPOSHbIX Fa30B.
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30.
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AG6COpP6LMOHHBLIN cnocob O0T6EH3MHMBaHWA MNPUPOLHOrO rasa. TexHOonoruyeckas cxema
mMacn10abcobLMOHHOW YCTaHOBKW OT6EH3MHMBaHWUA NPUPOLHOIO rasa.

XapakTepUCTUKN OCHOBHbIX MPOMbILUEHHbIX aACOP6EHTOB A1 OCYLUKM W OYUCTKM
NMPMPOAHOro rasa. TexHo/noruyeckas Ccxema, rnapameTpbl ¥ annapaTtbl npouecca
aficop6LMOHHON OCYLUKM rasa.

Apcop6unoHHble cnocobbl BbIAENEHUSA YrieBoAOpPOLOB M3 ra3oB. [JOOYMCTKa rasoB U
ra3oBoro KOHAEeHcarTa 0T CEepHUCTbIX COeANHEHUI MeTOAOM afcopbuunn.

Knaccugumkayma  rasoppakuvoHUpYOWNUX YCTAHOBOK. TexHOo/ornyeckas Ccxema MU
napameTpbl NpoLecca yCTAHOBKW HU3KOTEMMEpPaTypPHOU peKkTudukaymm.

OcobeHHOCTY cTabunm3aunmn n pasfeneHuns ra3oBbiX KOHLEHCATOB.

MonyyeHne renus HU3KOTEMMNEpaTypHbIM CMNOCOOGOM, TOHKas OYMCTKa renua-cbipua oT
npuMecen.

®U3NKO-XUMUYECKME OCHOBbI MONYYEHUSA 3/1EMEHTApPHOM Cepbl K3  CEepOBOAOPOAA.
TexHonornyeckas cxema, napameTpbl n 06opyaosaHue npouecca Knayca.

MonyyeHne CUHTE3-rasa KaTaIMTUYECKON KOHBEPCUEN MeTaHa.

Mpon3BOACTBO TEXHMYECKOrO Yrnepoja u3 npupoaHoro rasa.

MpoLecc BbICOKOTEMMEPATYPHOr0 NUPOJIN3a MeTaHa C LeNblo NONYyYeHUs aueTueHa.
Mpouecchbl NMPonM3a aTaHa 1 nNponaHa C Lenbi MosyyeHns aTuIeHa.

TexHonornyeckas cxema ycTaHOBKMW M30Mepu3aL M HopManbHOro 6yTaHa.
TexHonornyeckne cXeMbl yCTaHOBOK AernipupoBaHusa Nnerkux napagpuHoB.

2. Y4yebHO-MeTOANYECKOE U MHOPMaLMOHHOe obecneYveHune
rocyfjapCTBEHHOr0 3K3aMeHa
PekomeHfyemasn nutepatypa U UCTOYHUKK MHGOpMaLmn
(ocHOBHaA 1 LONONMHUTENbHASA)

3aB. 6MBNINOTEKOM

Heobxognmasn yyebHas, ABTOp(bI) MN3paTenbCcTBO U Konuyectso
yyebHO-MeTOANYECKASA rog n3gaHus n3paHuni
(ocHOBHadA u B Ha
LOMNOSTHUTEIbHAA) o6ubnnoTe
nUTepaTypa, NporpaMMHoe Ke Kade
obecneyeHne n NIHTepHeT Ape
pecypcsbl
OcHoBHasa nuTepartypa
TexHonorusa nepepaboTku Moa pea. M.: Xumug, 27
He(pTn. B 2-x yacTax. O.®.[naronesoii KonocC, -
Yactb 1 lNepBuyHas B.M.KanycTtunHa 2006
nepepaboTka HedTK
TexHonorusa nepepaboTku MaHoBsH A.K. M.: Xumus,
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TexHonornsa. OCHOBHbIe
KOHLeNnumu NpoeKTMpoBaHus
XUMMUKO-TEXHONOTMYECKUX
CUCTEM
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ISBN  978-5-398-
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https://e.lanbook.co
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01.12.2021).
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ISBN 978-5-00137-
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2. Tpe6oBaHUA K CTPYKTYype 1 cogepxkaHuto BKP (BbINYCKHOW KBanMuUKaLNnoOHHOMN
pa6boTe) 6akanaBpoB no HanpasneHuto 18.03.01- XnMunyeckas TeXHO0rns
2.1.lenb BbINYCKHOM KBaM(pUKaLNOHHOW paboThbl

BbinyckHas kBanuukaumoHHas pabota (BKP) faBnsetca ogHUM M3 BUAOB MTOrOBOM
rocyfapCTBEHHOW  aTTecTauuMy  BbINYCKHWKOB,  3aBeplliawwux  obyyeHMe  OCHOBHOM
npogeccnoHanbHoOl 06pa3oBaTenbHOM NPOrpamMmMbl BbICLLIEro 06pa3oBaHus.

BKP sBnsieTcsi KOMMMEKCHOM C€aMOCTOSATENbHOW paboTOi CTyAeHTa, Ha OCHOBaHUU
KOTOPOW rocyfapcTBeHHas 3k3aMeHauuoHHas komuccua (FOK) peluaeT BONPOC O MPUCBOEHUM
CTYLEeHTY KBanupukaummn 6akanaspa.

Llenbto  BKP  aBnseTcd  pa3paboTKa  TEXHOMOTMYECKMX  aCMeKTOB,  peLleHune
OpraHM3aunoHHbIX, 3KOHOMWUYECKMX BOMPOCOB MPOM3BOACTBA, NpopaboTKa MeponpuaTUin  no
3alnTe OKpyXawLuein cpefbl M obecnevyeHU0 6e30MacHOCTU XWU3HEAeATe/IbHOCTU, a Takxke
MPOEKTUPOBaHNE N PEKOHCTPYKLNA YCTAHOBKMN.

BbinonHeHne BKP HanpaBneHo Ha cucTematusauuio, 3akpenneHue w yrnyb6neHue
TEOPETUYECKMX W MPAKTUYECKUX HABbIKOB W YMEHWiA, NOMyYeHHbIX CTYLEHTOM B MnpoLecce
06y4yeHus B By3e, U UX NPUMEHEHWE NPU PELEHNN KOHKPETHbIX TEXHUYECKMUX, 3KOHOMUYECKUX
N OpraHn3aunoHHbIX 3a4a4 No JaHHOMY MPoguo.

BeinonHeHne  BKP  po/mkHO  cnocobcTBOBaTb  PasBUTUIO  HaBbIKOB  BefeHUs
CaMOCTOATENbHOW MPOEKTHOW W MCCNefoBaTENbCKON paboThbl NPU peLleHWKn MOoCTaBeHHON
3afjauu.

My6nnyHas 3awmta BKP noasBoguT WMTOr NPaBWUAbHOCTM W rNy6uUHE npopaboTKm
TEOPEeTUYECKMX W MnpaKTuyeckmx BonpocoB B BKP. Mpu BbinonHeHun BKP cTygeHT o0653aH
TBOPYECKN WCMOJMIb30BaTb TEOPETUYECKME 3HAHWUA W MPaKTUYECKUE HaBbIKW, MOKas3aTb yMeHue
paboTaTb CO cneyuasbHOW 0TEYECTBEHHOW M MHOCTPAHHOW NUTepaTypoi, NPOBOANTL NAaTEHTHO-
MH(OPMALMOHHBIA MOUCK U COCTaBNATL NUTepaTypHbIA 0630p.

BKP pgo/mkHa XapakTepu3oBaTbCf aKTyalbHOCTbIO, HOBU3HOW, TeOpeTU4ecKon u
NPakTU4eCKON 3HAYMMOCTbIO, M BbIMOMHATLCA MO BO3MOXHOCTW MO Npea/ioXeHUsM (3akasam)
nNpeanpuUATUIA, MPOEKTHbIX OpraHM3aumnini UM HayUYHbIX YUpeXxXaeHUN.

BoinonHeHne BKP coctouT 13 BbinonHeHMAa BKP u 3awuntel BKP.

B nepwuopg BbinosiHeHWs BKP cTyaeHT nNofb3yeTcss KOHCY/NbTauMAaAMU PYKOBOAUTENA U
KOHCY/NIbTAHTOM NO OTAEeNbHbIM pa3feniam.

3.CogepxaHue 1 CTPYKTypa BbINYCKHON KBanUpUKaLMoHHOM paboThl
3.1. TemaTmKa BbINYCKHOI KBanupunKaLnoHHON paboTbl

Tematnka BKP po/mkHa oTBeyaTb COBpPEMEHHbIM TpPebOBaHUAM pPasBUTUA  HAyKW,
TEXHWUKMW, TMpPOMU3BOACTBA M 3KOHOMUKKM. Tema BKP npepgnaraetca obyuvatowmumces c
060CHOBaHMEM MM LIeNecoobpa3HOCTN ero paspaboTKu. Takxe TeMbl MOFYT ObiTb MPEANOXEHbI
cneumanucTamm NpeanpuaTUii 1 opraHn3aLunin, 3aMHTePecoBaHHbIX B UX pa3paboTke.

CyulecTByeT fABa OCHOBHbIX HanpasfieHus TemMatuku BKP. B nepBom cnydae CTygeHT
NPOEKTUPYeT HOBYK YCTaHOBKY. B0 BTOpOoM cnydae CTYAeHT aHanusupyeT paboty
[eNCTBYIOWEA YCTaHOBKM W BbIMOMHAET ee MOJEepHM3auuto (Hanpumep, YBeMYeHue

Npon3BOANTENILHOCTK, 3aMeHa ycTapeBLLero obopy0BaHnA, 3aMeHa Katanmsaropa, afcopbeHTa
nT.g.).

3.2.CTpyKTypa 1 06BbeM BbINYCKHON KBanUMrKaLnoHHOM paboTbl

B BbINYCKHOW KBanU(uUKaLMOHHON paboTe BCE 3MEMEHTbI LOSIKHbI OblTb palUOHaNbHBIMU 1

XOPOLIO apryMeHTUPOBaHHbIMK. ITO 06ecneynTb y6eauTenbHOCTb MPeSI0KEHHbIX PeLeHnin 1
BCEX MO/YYEHHbIX 3aK/OYEHWA.



BKP ponxHa OblTb NpeAcTaBfieHa B BUE PacyeTHO-MOACHUTENIbHOM 3anmncku 1 rpaguyeckon
4acTu.

TpeboBaHna K cofepXxaHWUto, 06beMy KM cTpykType BKP onpefenstoTcs BbICWUMM YYEOHbIM
3aBefleHNeM Ha OCHoBaHWW [1onoXeHUss 06 WTOroBOW roCyAapCTBEHHON aTTecTauuu
BbINYCKHUKOB U onoxeHnem o BKP ®I'bOY BO «AI'TY», ®efepanbHOro rocysapcTBeHHOro

o6pasoBaTenibHOro cTaHAapTa no HanpaefeHW0 NOAroToBKM Gakanaspos 18.03.01- Xumunyeckas
TEXHOJIOTUA.

3.2.1.PacyeTHO-NOACHUTENbHAA 3anuncKa

06Kt 06beM NOACHUTENBHON 3aMUCKN A0MKEH cocTaBnATb 80-100 cTpaHuUL, NeYyaTHOro
TeKcTa. 3anunucka fBnaeTcs TeXHNYeCKUM JoKyMeHTOM. OHa fo/KHa cofepKaTb paf
06s3aTe/bHbIX pa3fenoB, KOTOpbIe pacrnonaratoTcs B OnNpefe/ieHHOM NopsgKe:

-TUTYNbHbIA NUCT;

-3aflaHue;

-aHHoTauus,

-coflep>aHue;

-BBefleHue;

-TeOpeTMYECKMEe OCHOBbI NpoLecca,;

-pacyeTHbIn pa3gen;

-6e30MacHOCTb 1 3KO/IOTMYHOCTb MPOEKTa,;

-OpraHM3aLoHHO-9KOHOMUYECKINIA pa3gen;

-3aK/N0YeHue,;

-CMUCOK MCMOJIb30BaHHbIX NCTOYHNKOB.

TUTYNbHBLIA NUCT

TuTynbHbIA NUcT Ha BKP odopmnseTcs B cOOTBETCTBUM C [MPUNOXKEHNEM, YKa3aHHbIM B
MeTOAMYECKUX YKa3aHMAX K BblIMoNHeHM0 BKP, pa3paboTaHHbIX BbiNyCcKatoLlein Kageapoil.

3ajaHune Ha NPOeKTMpPOBaHme

3agaHne Ha BKP otopmnsatoT B cOOTBeTCTBUM C [puioXKeHUeM U NojnucbiBaeTcs
pykoBoauTenem BKP, CTyleHTOM 1 yTBEPXKAaeTCsa 3aBeyoLnM Kadeapoi.

AHHOTauuA

B aHHOTauuMyM cxaTto wu3naratoTcqd Haubosiee CyLLECTBEHHble BOMPOCHI, HallefLline
oTpaxxeHne B BKP: 00beKT uccneqoBaHus unm pas3paboTku; Lenb paboTbl; pe3ynbTaTbl paboThl;
OCHOBHbIE KOHCTPYKTMBHbIE M TEXHOJIOTMYECKNE PELUEHUSA; 3KOHOMUYecKas 3PPEKTUBHOCTD.
Oco060 BbILENATCSA NPUHATbIE B MPOEKTE OPUTMHANIbHbIE U UHTEPECHble Hay4YHO-TEXHUYECKME
peLueHus.

AHHOTaUMA AOMKHA coaep)kaTb cBefeHus 06 ob6beme MOACHUTENbHOM 3anucku BKP,
KO/MYyecTBe PUCYHKOB, Tabnuuy, MCNOMb30BaHHbIX UCTOYHUKOB. OObEM aHHOTaLUW He LO/DKEH
npesbiwaTb 0,5 CTpaHULbl MeYaTHOro TeKcTa.

CopepxaHune

CofepxaHue BK/IKOYaeT HaMMEHOBAHWMA BCeX pa3fenos, MoApasfenos, MYHKTOB (ecnu
OHW WMEKT HaMMeHOBaHWA) OCHOBHOW YacTU MNOACHUTENIbHON 3anuCKM C yKasaHWem Wux
HyMepaunu.

BBeneHue

B pasgene B 3aBMCUMMOCTU OT TeMbl BKP pekomeHayeTcs 060CHOBaTb HEOOXOAUMOCTb
MPOEKTUPOBAHNA HOBbIX OOBLEKTOB, PEKOHCTPYKLMWW, COBEPLUEHCTBOBAHWUA TEXHOMIOTMYECKUX
npoLeccoB, paLuOHaNbHOT0 WCNOMb30BAHUA MaTepuasbHbIX, 3HEPreTUYeCKMX W TPY[OBbIX
pecypcos. 3JT0:

-pacKpbITUEe HAa3HAUYEHMWS U PON MPOEKTUPYEMOI YCTAaHOBKU B TEXHOMOTMUYECKOM LMK/E
MpPOU3BOACTBA;

-XapaKTepucTmkKa COBPEMEHHOr0 COCTOSIHMS PeLlaeMOil TEXHOMOrMYEeCcKo npobnembl B
Hallein cTpaHe u 3a py6exom;



-OCHOBHble TpeboBaHMA HayYHO-TEXHMYECKOro nporpecca K paclwupeHnio npon3soacTea
NPOAYKUNKN, YNYULLIEHUIO ee KauecTBa, COBEpPLUEHCTBOBAHWUIO TEXHOMOTUN;

-hopmMyNIMpoBKa Len NpoeKTa, €ee aKTyalbHOCTU W MyTU pelleHns MNoCTaBeHHOM
3afaun.

O6bem BBeAEHMSA He [O/MKEH MpeBblwaTh 1 CcTpaHULbl NeYaTHOro TeKCTa.

TeopeTuyeckne 0CHOBbI npouecca

O6bem 3TOro pasgena, NPeAcTaBAsAOLLLErO COO0l 0630p UMEHLWMXCS B YYEOHOW, Hay4YHON

N TeXHWYECKOW nuTepaType CBeAeHWIA 0 npouecce, cocTaBnseT A0 35-40 cTpaHWL, MeyaTHOro
TekcTa. lNpu ero HanucaHUM XenateflbHO MCMNOJIb30BaTh KaK OTeYeCTBEHHbIe, TaK N 3apyOexxHble
nnTepaTypHble UCTOYHUKK. CTPYyKTypa pasgena 3aBucuT oT Tematuku BKP. T[MpumepHas
CTPYKTypa cnefytoLlas:
-Ha3HayeHue npouecca;
-XapaKTepucTmnka cbipbs, MaTEPUaNoB 1 NosyvaembiX MPOAYKTOB;
-(hN3NKO-XMMUNYECKNE OCHOBbI TEXHONOMMYECKOro npotecca
-BNIMAHWE NapaMeTpPOB TEXHONOMMYECKOro peXxxnma Ha npoLecc;
-naTeHTHas NpopaboTKa;
-BapuaHTbl TEXHONOTMYECKMX CXeM MpoLecca;
-TEXHOM0rn4yeckas cxema npowecca u ee onucaHue,
-KOHCTPYKLMN OCHOBHbLIX annapaToB YyCTaHOBKM.
PacueTHbIli pa3gen

O6bem pasgena 30 cTpaHuy. B pasgene npuBOAAT COCTaBbl Cbipbsl, BCMOMOraTe/bHbIX
mMaTtepuanos M NPOAYKUMM, MaTepuanbHblii  6anaHC  TEXHOMOrMYecKoW  YCTaHOBKMW.
MatepuanbHbIii  pacyeT BbIMOMNHAT Ha OCHOBE MPaKTUYeCKUX [aHHbIX [AelCTBYHOLLNX

NMPOU3BOACTB WM [aHHbIX Hay4HbIX WCCNefoBaHWn. [ns pacyeTa MaTepuanbHOro 6anaHca
Heo6X0aMMO 3HaThb:

-MOLWHOCTb NPOEKTUPYEMOIN YCTaHOBKM;

-rofloBOV (hOHA BpeMeHU paboTbl YCTaHOBKY;

-peuenTypy 3arpysku cbipbs, Macc, fonu, %;

-BbIX0Z N0 BMAaM NpoayKuun, macc, gonu, %;

-NOTEPU Cbipbs UM NPOAYKLMK, Macc, fonn, %;
Ha ocHOBe nepeyncneHHbIX AaHHbIX COCTaBNAT MaTepuanbHbli 6anaHC ycTaHOBKU. Pacuety
nojBepraeTcs  BCA  OCHOBHasf  annapaTypa. BbINOnHeHWe  HEKOTOPbIX  TPYA0eMKMX
TEXHO/MIOTMYECKUX  pacyeToB  (onpegeneHwe  [0AM  OTroHa, pacyeT 4ucna  Tapenok
PEKTU(MKALMOHHbIX annapartoB, pacyeT TenJ006MeHHUKOB W Ap.) MOXET MpPou3BOAMTCA MO
COrNacoBaHUK C PYKOBOAUTENeM MNpoeKTa C MCMONb30BaHMEM COBPEMEHHbIX KOMMbHTEPHbIX
nporpaMm. Bbi6op BCNOMOraTenbHOro 060pyA0BaHUSA AO0/MKEH ObiTb Hagnexalium o6pa3om
060cHOBaH. 1o Kaxgomy Buay 060pyfoBaHUA HeO6XOAUMMO YyKasaTb €ro KOJIM4ecTBO MU
KpaTKy0, HO BMECTe C TEM UCYepMbIBalOLLYH TEXHUYECKYIO XapaKTepUCTUKY.

Be3onacHoOCTb M 3KO/IOTMYHOCTb MPOoeKTa

Pa3fen «be3onacHOCTb M 3KOMOTMYHOCTbL MPOeKTa» Oo(opmseTcs OTAe/IbHOW 4acTblo
MOACHUTE/NIbHOW 3anncku, 06beMoM 15 CTpaHWUL, NeYyaTHOro TeKCTa, BKYas Tabnumubl.

CTpyKTypa pasfena cnegyrowas:

-OCHOBbI 6€30MaCHOCTM XWU3HeaeATeNbHOCTM Ha ycTaHOBKe ABT,;

-cneyoexaa n npefoxpaHuTebHble NPUCNOCO6/EHNS;

-3almTa oT WyMa, BUbpaumm 1 cTalMoHapHOro 3/1eKTPUYecTBa,;

-noXapHas 6e30MacHOCTb;

-0XpaHa OKpy>atoLel cpefbl B npoueccax HeTenepepaboTKu;

-XapaKTepucTuKa BblI6poCOB YCTaHOBKU.

OpraHu3ayMoHHO- 3KOHOMUYECKWIA pa3gen

B opraHu3auMoOHHO- 3KOHOMWYECKOM pa3fene o6bemMoM 15 cTpaHuy noanexar
paccMOTpeHUIO cliefytoLie BOMPOCHI:

-TEXHUKO-3KOHOMMNYECKOE 0O60CHOBaHMe MYHKTa CTPOUTE/IbCTBA YCTAHOBKWU;



-KanuTasibHble 3aTpaTbl HA CTPOUTENLCTBO (PEKOHCTPYKLMIO YCTAHOBKN);
-NPON3BOACTBEHHAsA NporpaMma ycTaHOBKMU;

-opraHunsaumns npov3BOACTBA U TPyJa Ha YCTaHOBKe;

-poHA 3apabOTHOW NnaThbl;

-ce6ecTOMMOCTb NPOAYKUNMN YCTaHOBKU;

-3KOHOMUYecKas a(hPeKTUBHOCTb YCTAaHOBKW.

Pa3fieNn BbINOJHAETCA MO CreunanbHbIM METOANYECKUM YKa3aHUAM K BbIMOSHEHUIO 3TOrO
pasgena.

3aKnyeHue

B 3aKknl04YeHUM K BbINYCKHOW KBaNM(PUKaLMOHHOA paboTe 06beMOM [0 1 CTpaHWUbl
[JO/MKHbI ObITb MOABEAEHbI UTOTM BbINMOMIHEHHONM paboTbl. 3akntoyeHne odopmaseTcs B hopme
KpaTKMX BbIBOZOB, OTPaXKatoLLNX:

-LeNb, AOCTUTHYTYH B pe3ynbTaTe NPOEKTUPOBaHUS;

-0COBEHHOCTM TEXHOMOTNYECKON CXEMbI MPUHATON B MPOEKTE;

-OCHOBHbI€ TEXHWYECKME peLLleHns, NPUHATbIE B MPOEKTE;

-MPUHATbIE B MPOEKTe OCHOBHbIe TUMbl annapaToB, 0c060 Bbigenss Ty annaparypy, ¢
MOMOLLbK  KOTOPOM  YNyYlWIMAUCL TEXHWKO-3KOHOMWYECKME MOoKasaTenn npoeKTUpPyemol
YCTaHOBKM MO CPaBHEHMIO C CYLLECTBYHOLLUMU;

-MpPessioXXeHNs NO UCNOMb30BAHWUIO PE3Y/IbTaTOB NMPOEKTUPOBAHMA B YC/I0BUAX pPeasibHOro
NMPON3BOACTBA;

-BbIBO/bl 3aKaHUYMBAKOTCA MNOACYETOM CYMMapHOro TeXHWKO-3KOHOMUYECKOro adekra.

CnncoK Mcnonb30BaHHbIX UCTOYHUKOB

Cnucok [O/MKeH cofepxaTb CBefleHUs 006 WCTOYHUKAx, WUCMNONb30BaHHbIX MpK
BbiNoNHeHU BKP. ICTOYHUKW B CNUCKe credyeT pacnonaraTb B NOpsAAKe NMOABAEHUS CCbIIOK Ha
HWX B TEKCTe, HyMepoBaTb apabCkumu uugppammu 6e3 TOUYKM K nevatatb ¢ ab3alHOro oTcTymna.
Mpumep OMOPMSIEHUS CMUCKA WUCTOYHWMKOB MpWBEAEH B  METOAMYECKUX  YKa3aHUAX,
pa3paboTaHHbIX BbiMyCKatowWwen Kadeapoil.

Mpathnyeckas vacTb

padmyeckas vactb BKP BbimonHsetcd Ha 5 nucrtax opmara Al. O6g3aTe/ibHbIMM
yepTexamu ABNAKOTCA :-

-TEXHONOrnYecKas cxema yCTaHOBKKU (CO LUTAMMOM);

-pabounii YepTeX OCHOBHOrO annaparta (Co WTammnom);

-pabounii yepTex elle oAHOro annaparta (Co WTamnom);

-MnJiaH pacnonoXxeHms o6opyn0BaHNSA YCTAHOBKM (CO LITaMMOM);

-TEXHNKO-IKOHOMUYECKME MOoKa3aTe/I YCTaHOBKMU.

TpeboBaHMA K OPOPMIEHNIO TEKCTOBOM YacTu MOACHUTENbHOW 3anncKn 1 OPOPMIEHMUIO

rpauyeckoli 4acTu NpUBELEHbl B MeTOAUYECKUX YKa3aHUAX, pa3paboTaHHbIX BbiMyCKatoLLel
Kaheapoi.

3.2.2.Kputepun 1 napameTpbl OLEHKW pe3ynbTaToB cAavyu rocyAapcTBeHHOro
IK3ameHa

NTOroBbIi rocyAapCTBEHHbI 3K3aMeH NMPOBOAUTCA FOCYAAapCTBEHHON 3K3aMeHaLMOHHOW
KoMuccueid B popMe MUCbMEHHOIO 3K3aMeHa. [T0CyAapCTBEHHbIN 3K3aMeH MPOBOAUTCS C y4YeTOM
00 mMx TpeboBaHM K BbIMYCKHUKY, NPeaycMoTpeHHbIXx ®OC BO. Bonpochkl 415 NOAroToBKN K
3K3aMeHy pa3pabaTbiBatOTCA HAa OCHOBAHMM HACTOALLEA MporpaMmbl B MOJHOM COOTBETCTBMU C
peann3yeMbiMy y4ebHbIMM NporpamMmamMiy nusydaembix AUCUUNAnH. Kaxablii 3K3aMeHalUnOHHbI
O6uneT cofepXUT 4YeTbipe BOMpoOca , MO ABa U3 KaXAOro YKpyrnHeHHOro 6/0ka. Ha HanucaHue
OTBETOB Ha BOMpoOCbl 6uneta BbINYCKHMKY pfaetca 90 MMHYT. UneHbl rocyfapCTBEHHOM
9K3aMeHaUMOHHOMW KOMMUCCMM WMEHT nMpaBO 3a4aBaTb YCTHble BOMPOCHI AN  BbISCHEHWSA
CaMOCTOSITENIbHOCTN NOATOTOBKM K OTBETY M YTOYHEHUSA CTEMEHW 3HAHWIA BbIMYCKHMKA.



Pe3ynbTaTbl OTBETOB BbINYCKHMKA Ha rOCyAapCTBEHHOM 3K3aMeHe OueHMBakTCs
KaXbIM Y/1€EHOM KOMWUCCUMW COMNacHO KPUTEPUSIM OLEHKW CHOPMMUPOBAHHOCTM KOMMETEHLUWNA,
npeayCcMOTPEHHbIX 006pa3oBaTeNbHOM MNpPOrpaMmoit  HanpaeneHus nogrotoskum 18.03.01-
Xumndyeckas TexHonorus (ypoBeHb 6GakanaBpuara), npouna «XuMMu4yeckas TeXHOMNOrNA
NPUPOAHbLIX 3HEProHOCUTENe U  YrnepoAHbIX MaTepuanoB». PeleHWe 0 COOTBETCTBUM
KOMMeTeHUMN BbINYCKHMKA TpeboBaHuam ®FOC BO no HanpaBneHunto noarotoekyu 18.03.01-
Xummyeckas TexHonorus (ypoBeHb OakanaBpuata) NPUHUMAETCA YieHamu rocyAapCTBEHHO
9K3aMeHaUMOHHOMW KOMMUCCUMM MEePCOHaNbHO MO KaXAoMy 6/10Ky. UneHbl rocyfapCTBEHHOM
9K3aMeHaLUMOHHOMW KOMWCCUWN BbICTABAAOT OLEHKN BbIMYCKHWUKY MO pe3ynbTaTaM OTBETOB Ha
6uneT ” Kaxaomy AONOMHUTENIbHOMY BOMpocy. Pe3ynbTaTbl roCyfapCTBEHHOr0 3K3aMeHa
onpegenstoTca OLLeHKaMu: «OT/INYHOY, «XOPOLLO», «y[,0BNETBOPUTENBHO»,
«Hey[L0BNeTBOPUTENIbHO».

OueHKa «OT/IMYHO» CTaBUTCA B TOM cCflyyae, ecnu obydarowumiics npyu OTBETe Ha BCe
BOMPOCLI MNPOABUA TNy60KMEe, BCECTOPOHHME U CUCTEMATUYEeCKMe 3HaHUS TeopPeTUYeCKoro
maTepuana; TBOpPYECKMe CNOCOOGHOCTM B MOHUMaHUU W W3N0XEHUN Y4YeOHO-NPOrpaMmMHOro
maTepuana; YCBOWI B3aMMOCBSi3b OCHOBHbIX MOHATUIA W AUCUUNNH, WX 3HayYeHWe [ns
npuobpeTtaemoil npoteccun; NOMHO M FPamoOTHO, MOC/ELOBaTe/IbHO W3M0XWUN OTBEeTbl Ha BCe
OCHOBHbIE 1 ONONHUTE/IbHbIE BOMPOCHI W 3aJaHus.

OueHKa «X0poLo» CTaBUTCA B TOM Ciny4ae, ecnu obydatolmnincs nokasan rnonHoe, Ho He
[OCTATOYHO TrNyO60KOe 3HaHWe Y4yebGHO-NporpamMHOro MaTtepuana, AONYCTWUA  Kakue-nnobo
HEeTOYHOCTWN B OTBETaX, HO NPaBWU/IbHO OTBETU/I HA BCE OCHOBHbIE U LONOMHUTE/IbHbIE BOMPOCHI U
3aflaHnsa M [okasan, 4YTo CnocobeH K CaMOCTOATE/IbHOMY TMOMO/IHEHUIO 3HaHUI B Xofe
NpogeccnoHanbHOW AesTeNbHOCTH.

OueHKa «y[0BNeTBOPUTENIbHO» CTAaBUTCA B TOM C/lyyae, ecnv o6ydyatolmnincs nokasan
MOBEPXHOCTHbIe 3HAHMA YYeOHO-MPOrpaMMHOro Marepuana, 4onNycTua NOrpewHoCcT B OTBeTax,
OfHaKO B LESIOM BMOJIHE OPUEHTMPYeTCA B NPOQUANPYIOWUX AN LAHHOW CheuuanbHOCTU
ANCLMMNHAX.

OueHKa «Hey[0BNETBOPUTENbHO» CTaBUTCA B TOM Cay4yae, €ecnivm obyvarowuiics He
YCBOW/I 3HAUYUTENIbHYK0 4acTb Y4yeOHO-MpOrpaMMHOro Martepuana, fafn HenpasWbHble, He
MOMHbIe OTBETbl HAa BOMPOCbl W 33JaHUsA, He OTBETW/ Ha [LONONHUTE/IbHble BOMPOCHI WK
0TKasa/ncs OT OTBETOB Ha BOMPOCHI U 3aJaHus.

Pe3ynbTaTbl rocyfapCTBEHHOr0 3K3aMeHa O06BLABMAKTCA B [eHb €ro nposegeHus. B
CMOPHbIX Cny4Yasax pelleHne npuHMMaeTca 60/bLUMHCTBOM T0/0COB, MPUCYTCTBYIOWMX Y/IEHOB

rocyJapCTBEHHON  3K3aMEeHaLWOHHOW KOMUCCUMM, MpW PaBHOM 4ucfe TO/0COB, FONOC
npeacegarens sABNseTCA pellatoLLum.

3.2.3.0C06eHHOCTU NPOBefleHMS FoCYAapCTBEHHOM0 3K3aMeHa A5 06yvaroLnuxcs U3 ymcna
ML, C OFPaHNYEHHbIMU BO3MOXXHOCTAMM 30P0BbS

Ana obyyarwuwmxcs M3 4yucna WHBANWAOB TrOCYAAPCTBEHHbIA 3K3aMeH MNPOBOAUTCS C
YYeTOM OCOBEHHOCTEN X NCUXO(MU3NYECKOrO Pa3BUTUS, UX NHANBUAYANbHbIX BO3MOXHOCTEN 1
COCTOSIHUA 3[,0POBbA (Aanee-UHANBUAYaANbHbIE 0COOEHHOCTN).

Mpu npoBefeHWM  TrOCY[ApPCTBEHHOrO0  3K3aMeHa obGecrneuynBaeTcs  COBNHOAEHME
cneayloWmx obwmx TpeboBaHmii:

-NpoBeAeHNe rocyfapCTBEHHOrO 93K3amMeHa AN WHBANMAOB B OAHOW ayauTopuUn
COBMECTHO C 06y4aloWMMNCs, He VMMEKLWMMIU OrpaHUYEeHHbIX BO3MOXHOCTEW 340POBbSA, €cnun
3TO He co34aeT TPYAHOCTeR Ans 06yvaroLWMXCs NPy NPOXOXKAEHUMN TOCYAapCTBEHHON MTOrOBONA
aTTecTaunu;

-MPUCYTCTBME B ayaMTOPMM acCMCTEHTa, OKasblBaKLWEro o6yvyarowmmca MHBaAUgam
HEOOXOANMYH TEXHMYECKYH MOMOLWb C YYETOM WX UHAWBUAYaNbHbIX O0COGEHHOCTENR (3aHATb



paboyee MeCTO, MepeaBuraTbcsi, NpounMTatb M OGOPMWUTL 3afaHue, 06LWaTbCa C YeHaMu
rocyfapCTBEHHON 9K3aMeHaLNOHHON KOMUCCUN);

-N0Nb30BaHMe 06yvaloLWmUMCA MHBaNM4aM Heo6XOAUMbBbIMU TEXHUYECKMMU CpeacTBaMu
NPy NPOXOXAEHUN TOCYAapCTBEHHOIO 3K3aMeHa C YY4eTOM MX MHAMBUAYaAbHbIX 0COGEHHOCTEN;

-06ecneyeHne BO3MOXHOCTI 6ecnpensTCTBEHHOrO AOCTyNa 06y4aroLIMxca NHBaNMao0B B
ayauTopun, TyaneTHble W Apyrue MNOMeleHns, a Takke WX npebbiBaHUA B YKa3aHHbIX
noMeLLeHnaX (Hanuume naHAycoB, MOPYYHER, paclUMPEHHbIX ABEPHbLIX MPOEMOB, MKHTOB, NpU
OTCYTCTBUM NUGTOB ayauMTOpMSA AO/KHA pacnonaratbCad Ha MepBOM  3Taxe, Haauuue
creumnanbHbIX KPecen n apyrux NnpucnocobieHuni).

Mo NUCbMEHHOMY 3afBNEHUIO 06YyYaloLLerocs MHBanMAa NPOAO/MKUTENLHOCTb CAaYn UM
K YCTaHOB/IEHHO NPOAO/MKUTENbHOCTN €r0 CAaun:

-MPOAO/MKUTENIBHOCTb CAAYM roCyAapCTBEHHOr0 3K3aMeHa, NPOBOAUMOro B MUCbMEHHOWA
thopme He 6onee 4yem Ha 90 MUHYT;

-MPOAO/MKUTENIBHOCTL MOATOTOBKM 06yvaloLwerocs K OTBETY Ha rocyfapCTBeHHOM
3K3aMeHe, MPOBOANMOM B YCTHOW (hopMe He 60/ee yem Ha 20 MUHYT.

Ob6yuvalolWninica nHBaNMA He MOo3JHee, 4YyeM 3a 3 MecAua [0 Hayana npoBefeHUs
rocyfapCTBEHHOr0 3K3ameHa NnojaeT NMMWCbMEHHOE 3afB/IeHNe 0 HEOO6XOAMMOCTM CO3fhaHua Ans
HEero crewyuanbHbIX YCNOBUIA NpY NPOBEAEHUN TOCYAapCTBEHHbIX aTTecTalMOHHbIX UCTbITAHUIA C
yKazaHneM 0C06eHHOCTel ero Ncuxou3nyeckoro pasBuTus, NHAUBUAYANbHbIX BO3MOXHOCTEN
M COCTOSHUA 340p0BbA. K 3adB/eHMIO NpunaratoTca LOKYMEHTbI, MOATBEPXKAAKOWMe Hannume y
obyyarLwmxca NHANBUAYaNIbHbIX 0CO6eHHOCTEen ( MpU OTCYTCTBMM YKa3aHHbIX LOKYMEHTOB B
yHuBepcuTeTe). B 3asBneHum obyuarowmincs ykasbiBaeT He06X0AMMOCTb  (OTCYTCTBME
Heo6X0AMMOCTM) MPUCYTCTBMA aCCUCTEHTa Ha roCyfapCTBEHHOM 3K3aMeHe, Heob6Xo4umocCTb
(oTcyTCTBME HEOOXOAMMOCTU) YBeNWYEHUS MPOLO/DKUTENbHOCTU CAAYM rOoCyLapCTBEHHOro

3K3aMeHa N0 OTHOLIEHUD K YCTAHOBNEHHOW  MPOAO/MKUTENbHOCTU  (ANS  KaXaoro
rocyAapCTBEHHOr0 3K3aMeHa).

4.MaTepusbHO-TeXHMUYECKOoe obecneYveHne rocy4apCTBEHHOr0 9K3aMeHa

Ana nposefeHns 0630pPHbLIX NIEKUWIA MO rocyfapCTBEHHOMY 3K3aMeHY WCMO/b3yTca
cneyuanm3npoBaHHble ayauToOpuKn, CHabXeHHble COOTBETCTBYHOWENW Mebenbto, HarnggHbIMu
nocoomsiMm © NPOTUBOMOXAPHLIMU  CPefcTBamMu. AYAUTOPUA OCHaleHa WHTepaKTUBHOM
JIOCKOIA.

MporpamMmma cocTaBfieHa B COOTBETCTBMU C TpeboBaHusmm ¢ ®rOC BO ¢ yyeTom
pekoMeHpaaumnii n OMOM BO ans HanpasneHusa 18.03.01 - Xumunuyeckass TEXHONOrMS 1 npoguns
«XUMUYeckas TEXHOMOrUSA NPUPOLHbLIX 3HEProHOCUTENE U YINePOLHbIX MaTepuanos».

PelLeH3eHT /" Myragxupos H.P., reHepanbHblii gupektop OOO
«[arHotex» HM3. \

Mporpamma rocyfapCTBEHHOM WTOrOBON aTTecTaumm YTBepXAeHa Ha 3acefaHuu
Kadeapbl xumun, npotokon NelO ot 15 .06.2021r.



