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Pabouas nporpamma paccMoTpeHa H ofoOpeHa Ha 3aceanuyn Kadenpsl Metamnypriun u
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- chopmMupoBaTh y CTYJICHTOB TBEPAbIC 3HAHKS U HABBIKH B 00JIACTH CYIIECTBYIOIINUX U
MEePCIEKTUBHBIX METOJIOB U3BJICUCHHUS U IEPEPAOOTKUA XUMUYECKUX MPOAYKTOB KOKCOBAHUS U UX
arnmapaTypHOro opopMIICHUS.

- chopmupoBaTh y CTYASHTOB 3HAHHSI B OOJIACTH TEOPHH U TPAKTHKUA XUMHUYECKOU
TEXHOJIOTMM TBEPJIOTO TOIUIMBA, aIapaTypHOro O(OPMIICHHS MPOIECCOB YJIaBIUBAHMSI
XUMUYECKHUX MPOIYKTOB KOKCOBAHUSI.

-chOopMHpOBaTh y CTYJICHTOB 3HAHUS O TpPEeOOBAaHUAX K KA4YECTBY TOJydaeMbIX
MPOJYKTOB, OpPTraHMU3aIMH OE30TXOJHOTO TIPOM3BOACTBA H MEPONPHUATHSX TI0 OXpPaHE
BO3JIYIITHOTO U BOJTHOT'O 6aCCEHOB B MpoMbInIeHHOH 30He KXI1.

- TIO3HAKOMHTH CTY/ICHTOB C IMEPCIEKTUBAMU JAJIbHEUILIET0 pa3BUTHS OTPACIH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl POrpaMMbl

Jucuummuaa M3Biedenue u nepepaboTka XUMUYECKHUX MPOJTYKTOB KOKCOBAHHS BXOJIUT B
4acTh y4eOHOTO TIuTaHa (HOPMHPYEMYIO YYaCTHUKAMH OOpa30BaTEbHBIX  OTHOIICHUI
00pa3oBaTeIbHOM TPOrPaAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hopMHUPOBaHHBIE B PE3YIbTATE H3yUEHUS JUCIUIUIMH/ IPAKTHK:

XuMHUYECKas TEXHOJIOTHS TOIUTMBA H YTIICPOIHBIX MAaTEPHAIIOB

MaccooOMEeHHBIE ITPOLIECChI XUMUYCSCKOM TEXHOJIOTUN

Opranunueckasi XUMUs

[Iponeccel 1 anmapaThl XHMHYECKON TEXHOJIOTHH

OOmas XuMHYeCKas TEXHOJIOT U

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI JUIsl U3yUCHHUS TACIUILTIH/TIPAKTHK:

[ToaroroBka k cade u cada rocyapCTBEHHOTO dK3aMeHA

[TponsBoicTBEHHAS - PEATUTIIIOMHAS PAKTHKA

[ToaroroBka K mpoiierype 3aliuThl ¥ 3al1MTa BEITYCKHON KBATHM(PUKAITMOHHOHN paboThl

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbraTte ocBoeHus IuCHMIUIMHBI (Monyns) «M3BiedeHne U mnepepaboTka
XUMHYECKHX MPOJYKTOB KOKCOBAHMS» OOydaloluics JODKEH 00JafaTh CIeAyoUMMU
KOMIIETEHIMSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

[IK-1 CrnocoOeH olleHMBaTh MPOU3BOACTBEHHYIO CHUTYAIlMI0O O TapaMeTpax U pPEexKUMax B
TEXHOJIOTHYECKH CBSI3aHHBIX OCHOBHBIX U BCIOMOTATEIbHBIX MPOIECCaX KOKCOXUMUYECKOTO
TPOU3BOJICTBA

IK-1.1 OneHuBaeT mapaMeTpsl M PEXKUMbl B TEXHOJOTMYECKH CBSI3aHHBIX
OCHOBHBIX M  BCIIOMOTAaT€JIbHBIX  IPOLECCAX  KOKCOXMMHUYECKOTO
IIPOU3BOJICTBA

[1K-2 CriocoOeH OCYIIECTBIATh KOHTPOJb CHIPhS, MAaT€pPHajOB W TEKYIIMX OTKIOHEHHH OT
3aJJaHHBIX MapaMeTpoB Uil OoOecreyeHHs KayecTBa KOKCOXMMMUYECKOW MPOMYKIMHM B XOJAE €€
IIPOU3BOJICTBA

[K-2.1 Ocy1ecTBiseT KOHTPOJIb ChIpbs U MaTepuaioB Jjs oOecriedeHns KauyecTBa
KOKCOXMMMUYECKOU IPOAYKIMHU B XOJI€ €€ IPOU3BOJCTBA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 45,8 akaj. 4acoB:
— aynuTopHas — 38 akaJ. 4acoB;

— BHeayIuTopHas — 7,8 akaJl. 4acos;

— caMocTosTenbHast pabora — 292,9 akan. 4acos;

— B (hopMe NMPpaKTUYECKOM MOATOTOBKU — 2 aKa/l. yac;

— IMOATOTOBKA K 3Kk3aMeny — 21,3 akaj. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluu - 3a4€T, IK3aMeH, KypcoBasi padoTa

AynutopHast ) =
KOHTaKTHas paborta E 3 dopma TeKyIIEero
=
Paszen/ Tema 2 (B akan. uacax) £ Bux . KOHTPOIIA Kon
> 3 © | camocTosATENBHOM | yCcIIeBaeMOCTH U
JUCLUTUTAHBI N [~ . | xoMnereH K
o & paboThI MIPOMEKYTOUHOM
nab. | mpakr. [ 23 aTTecTaluu
Jlek. s < 11
3aH. 3aH. | U &
1. VYnaBnuBaHME XUMHYECKHX
MIPOJYKTOB KOKCOBaHMS
1.1 Hcropus pa3BUTUA
xummnaeckoro kpeura KXII.
CoctaB W KOJHMYECTBO IMouck
JETY4uX MIPOAYKTOB JIOTIOJTHUTENILHOU
KOKCOBaHHsI. 3aBHCHMOCTb 05 12 uHpOpMaIUK Mo | DKcmpecc-ompoc. IK-1.1,
BBIXOJIa " KadecTBa ! 3aJIaHHOM TEeMe. TectupoBanue IIK-2.1
XUMHAYECKHX  TPOJIYKTOB [Monroroska x
KOKCOBaHHUsI OT KadecTBa TECTy
YroJbHOU HIMXThI u
peKHUMa KOKCOBAHUS
Brictynnenue Ha
1.2 IlepBuuHOE y
MPAaKTUYECKUX
OXJIQXKICHHE KOKCOBOTO IMonroroska
3aHATUAX. Pemenne
rasa ¥ ero HeoOXoJMMOCTb. MIPAKTHYECKOMY
3aa4 Ha IIK-1.1,
OxnaxaeHue rasa B 1 1 12 3aHSTHIO
MPaKTUYECKUX MK-2.1
ra30cOOpHUKE. [Monroroska
3aHATHSX.
Haznauenue, pexum TECTy
IToaroroBka k
paboTHI ra30cOOpHUKA. 4
TECTY
1.3 OxnaxjeHue raza B
MEPBUYHBIX ra30BbIX
XOJOAUIBHUKAX.
Ha3nauenue TITX.
CpaBHHUTENIBHAS
BoicTynnenue Ha
XapaKTepUCTHKA
[onroroska MPAKTUYECKUX
XOJOAWIBHUKOB
. NpaKkTUYECKOMY |3aHsaTHsX. Penienue
Pa3IMYHBIX KOHCTPYKIHUH. IK-1.1,
1 1 10 3aHATHIO 3aJa4 Ha
VYmpasnenue KaueCTBOM IK-2.1
. . IMonroroska MPaKTUIECKUX
000OpOTHOH  TEXHUYECKOM
TECTy 3aHATHX.
BOJIbl, OOpH0a C HAKUIIBIO U
TectupoBanue
OHMOJIOTHUECKUM
oOpacranuem .Ha3nauenue,
TEXHOJIOTHYECKHE CXEMBI U
anrmaparsl OTJIENICHUS
KOHJICHCAIUH,




1.4 TpaHcnopT KOKCOBOTO

rasa B ILI€X€ YJIaBJIMBAHUS. IMounck
. | Okcmpecc-onpoc.
XapaxTepucTuka JIOTIOJTHUTEJILHOU
TectupoBanwue.
ra30/yBOK. UHPOPMALIUH T10 MK-1.1,
8 . Pemienue 3anau Ha
OnexTpoGUIBTPHL. 3aJJaHHON TeMe. IK-2.1
MPAKTHIECKUX
Haznauenue, u IMoaroToBka k
. 3aHITHSIX
YCTPOHCTBO, TECTy
pacIiojloKeHHE B CXeMe
15 IepepaboTka TMonck
M30BITOYHOW ~ aMMHA4YHOM . | Oxcmpecc-ompoc.
JIOTIOJTHUTEJILHON
BOJBI Ha KOJIOHHAX. CXeMbl TecrupoBanue.
. nH(opMaLH 110 IK-1.1,
nepepabOTKH ~ aMMHA4HON 0,5 10 . Pemenue 3ana4 Ha
3aJJaHHON TeMe. IK-2.1
BOOBl 0e3  PasIOKeHHUs MPAaKTUYECKUX
N Ilonroroska
conei CBSI3aHHOTO 3aHATHAX
TECTy
AMMOHWUS u c
1.6 YnaBmuBaHHe aMMHaKa
u3 KOKCOBOTO rasa.
IMpousBoacrteo  cynbdara
aMMOHHSI B CaTypaTOPHOM Brictynnienne Ha
mporuecce. IMokazarenu IMonroroska MPaKTUYECKUX
KauecTBa COJIM M €ro IpakTHYecKOMy | 3aHsaTHsAX. Pemenue TK-1.1
3aBHCUMOCTh oT 2 16 3aHATHIO. 3aJa4 Ha K 2' ll
Pa3IHIHBIX (bakTopoB. [Moaroroska k MPAKTHIECKUX '
OcHoBHas anmaparypa TECTy 3aHATHSIX.
Cynb($aTHOTO  OTIEJICHHS. TectupoBanue.
beccaryparopHsie
YCTaHOBKH  TIPOHM3BOJCTBA
cynb(ara aMMOHHSI.
1.7 TIpou3BOACTBO JIETKUX
MIUPUIMHOBEIX OCHOBAaHHM.
Nx pecypcsl u
acripeieNneHne MEX,
Pactipez o Y ITonck
rasoM, BOJOH M CMOJIOH. N
JIOTIOJTHUTENLHOU
XapakrepucTuka u
uHpOpMaIUK Mo | DKcmpecc-ompoc. IK-1.1,
MPUMEHEHHE. VYcenosust 10 .
. 3a/JaHHOM TeMe. TectupoBanue MK-2.1
VIIABIMBaHUsI ~ OCHOBAHUU
[ToaroroBka k
U3 ra3a v u3BJICYCHUE UX U3
TECTy
MaTOYHOT'O pacTBopa.
TeXHONOTHYECKHE  CXEMBI
MOJTY4EHUS JIETKAX
MUPUIMHOBBIX OCHOBAaHH.
. . [Touck
1.8 Kpyroroii docharubrii N
METOJ, JIABJIMBAHHSI FIOTOMHATEILHON
y uHpopMamu no | DKcmpecc-ompoc. MK-1.1,
aMMHaKa. [onyuenne 10 .
3alaHHOU TEME. TectupoBanme I1K-2.1
¢docara  ammoHuMs U3
[Noaroroska k
aMMHaKa KOKCOBOTO ra3a
TecTy
1.9 VYnaBnauBaHue [Tounck
cepoBoIopoaa u3 JIOTIOJTHUTEIbHON
KOKCOBOTO rasa. 10 uHpOpMaIUK Mo | DKcmpecc-omnpoc. IK-1.1,
CoBMecTHOE yJaBIMBaHUE 3aJJaHHOM TeMe. TectupoBanue MK-2.1
aMMMaKka M CepoBOIOPOJA. IMoaroToBka K
Kunayc-mporecc. TECTy
1.10 CocraB u cBoiicTBa
ceiporo Oenzona. MeToabl
W3BJICUCHHST  OCH30JIbHBIX
YIJIEBO/IOPOJIOB u3
KOKCOBOTO rasa. [Moaroroska k
XapakTepHucTuka nabopaTtopHoOi 3aura
P P patop nabopaTtopHOU IK-1.1,
MOTJIOTUTENBHBIX ~ Macedl. 2 19 paborte.
paboTHI. IK-2.1
Perenepanus ITonroroBka x
TectupoBanue
MOTJIOTUTENILHOTO  Macia TECTy

IpH [apoBOM H OTHEBOM
Harpese. Koneunoe
OXJIaXKIeHHE KOKCOBOTO
rasa.




1.11 ®usmko- XMMHYECKHE

OCHOBbI nponecca
YJ1aBJIMBaHUA OCH30JIbHBIX
YriaeBoaopoaoB.

Konctpykiuu ckpyo6epoB

IToaroroBka k

Boinenenne  G€H30JIBHBIX . 3ammra
nabopaTopHO’ .
YIJIEBOIOPOJIOB u3 1abopaTopHOI IK-1.1,
12 paborte.
MOTJIOTUTENILHOTO ~ Macla. paboTHI. [K-2.1
[loaroroska k
®DaKTophl, OIpeeIoNe recT TecrtupoBanue
nporiecc JiecopOIuu. y
TexHOJIOTH4YeCKue CXEMBI
JUCTHUISIIAN  OEH30JIBbHBIX
YIJIEBOIOPOJIOB u3
MOTJIOTHTEIHHOTO Macla.
1.12 IMoaroroska K
MPOMEIK o'{zll{oﬁ 26 Tonroroska k 3auer TIK-1.1,
P YT 3a4ery [K-2.1
aTTECTAIUU
1.13 IMoaroroBka K
MPOMEK o'{zll{oﬁ 24,8 TOAIrOTOBKA K DK3aMeH TK-1.1,
P YT ' JK3aMeHY [K-2.1
aTTECTAIlNU
Wroro no pazneny 179,8
Hroro 3a cemectp 179,8 9K3aMeH,3auéT
2. TlepepaboTka XUMMYECKHX
MPOIYKTOB KOKCOBAHHSI.
2.1 CocraB, cBoiicTBa. ITonck
DpaKkIMOHHBIN COCTaB JIOTIOJTHUTEIbHON
CMOJTBL. Bexon u nH(OpMaIH IO TK-1.1
XapaKkTepucThKa (pakuuii. 16 3aJJaHHOM TeMe. JKcnpecc-onpoc K 2' ll
IlonrotoBka  cMouBl K [lonroroBka x '
nepepadoTKe. Ckrag IPaKTUYECKOMY
CMOJTBL. 3aHATHIO
2.2 TexHonornyeckue
CXEMBI pexTHHUKAIIT
[loaroroska k
cMoJtbl. OCOOEHHOCTH CXeM N
nabopaTopHOH DKkcmpecc-orpoc
peKTH()UKAIHH.
paborte. amura I1K-1.1,
TexHonorust nepepaboTKH 10 o
o INoaroroska k nmabopaTopHOit [K-2.1
(hpakuuit CMOJIBI.
MIPAKTHYECKOMY paboThl
XapaKkTepucTuka
3aHATHIO
KaMEHHOYTOJIbHOTO  TIeKa.
CBolicTBa, copra,
2.3  Du3MKO-XUMHUUECKHUE
[Tounck
XapaKTePUCTUKH OCHOBHBIX .
JIOTIOJTHUTENILHOU
KOMITOHEHTOB CBIPOTO O —,
OeH3oJ1a. Texuonorust P N I1K-1.1,
. 10 3a/IaHHOM TeMe. Jkcnpecc-onpoc
CEPHOKHCIOTHOU u [K-2.1
o [ToaroroBka k
KaTaJIMTHYECKON
NPaKTUYECKOMY
THIPOOYUCTKH OEH30IBHBIX
3aHATHIO
YIIJIEBOJIOPOJIOB.
[ouck
24 [IpunnunuansHbIe N
JIOTIOJTHUTENIEHOM
TEXHOJIOTHYECKUE  CXEMBI MG OpMAIIH 0
nepepadoTKu CBIPOTO pnar IK-1.1,
10 3aJJaHHON TEME. JKcnpecc-onpoc
6enzouna. [TyTu moBbIIeHHs IK-2.1
[Moaroroska k
KayecTBa OCH30JILHBIX
MIPaKTHYECKOMY
MPOJIYKTOB.

3aHATHIO.




2.5 OumcTKa CTOYHBIX BOJ
KXII. Wcrounuku
o0pa3oBaHHs CTOKOB B
KXII, ux KOau4ecTBO U

[Tonck
cocTaB. MeTOoIbl OYHUCTKU N
JIOTIOJTHUTENILHOM
CTOYHBIX BOJI. HHOPMAIHH 10
TexHosoruueckass cxema U P o I1K-1.1,
. 2 2 8,1 | 3amanHOil Teme. DKkcmnpecc-onpoc
PEKUM OMOXUMHYECKON [K-2.1
[ToaroroBka k
YCTAaHOBKH 10  OYHCTKE
IIPaKTHIECKOMY
CTOYHBIX BOJI.
3aHSITHIO
Meponpusrus no
COKpAIIIEHHIO CTOYHBIX BOJ
B KOKCOXUMUYECKOM
MPOU3BOJICTBE.
Iounck
2.6 ITpousBozacTBoO N
8 | momomHuTenpHOU | Dxcmpecc-Ompoc
WHJICH-KYMapOHOBBIX CMOJT
HHPOPMAIIH
Pacuer xypcoBoii| 3amuTa KypcoBoii MK-1.1
2.7 Kypcosas pabora 40 yp yp '
paboTsl pabdoThl [K-2.1
2.8 TTonroroska K
OOMEsK O‘HIHOﬁ 11 MOATOTOBKA K I1K-1.1,
p T 3K3aMeHYy [K-2.1
aTTeCTaIluU
Hroro no pazaeny 6 6 6 1131
Hroro 3a cemectp 6 6 6 113,1 9K3aMeH,Kp
3a4eT, YK3aMeH
Urtoro no mucnuruinae 14 10 14/ 12929 > ’

KypcoBasi paboTa




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenonaBaHus qucuuIuIMHbL «M3BiedeHue u nepepaboTka XMMHUYECKHX
IPOAYKTOB KOKCOBAHHUS» MPHUMEHSIOTCS TPaIWIUOHHAs M MOIYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

Jlekuuu TpoxomAT Kak B ¢opMme JeKuuu-uHpopmanmu, Tak U B (opme
JEeKIMU-BU3yanu3auy. JIeKuun mpoBOAATCA € MCIOJIb30BaHMEM HHTEPAKTHBHOTO METOJA —
«o0ydeHue Ha OCHOBE OMbBITa» Ui CO3[JaHMS AHAJOTHH MEXIY HM3Y4aeMbIMU SIBICHUSMH U
3HAKOMBIMH CTY/IEHTaM >KU3HEHHBIMHU CUTYaLUsMU U Oosiee r1yOOKOro yCBaUBaHUS U3Y4aeMbIX
BOIpocoB. B pamkax yueOHOro Kypca HpeqycMOTpEeHa BCTpeda Ha OJHOM W3 JEKUUH co
CIICLIMAIIMCTOM TEXHOJOTUYECKON TpYIIbl KOKCOXUMHYECKOro mpousBojctBa [TAO «»MMK»
JUIA  TIONydeHHsT HMH()OpPMAlMM NPUKIAJHOTO XapakTepa M 3HAKOMCTBA C IIEPEIOBBIMHU
TEXHOJIOTUSIMHU ¥ METOAaMU TPYy/a.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIabOpaTOpHBIX paboOT, HAa KOTOPBIX
BBINOJIHAIOTCS TPYNIOBbIE WM UHIUBUAYaJIbHbIE 3a/laHUS 110 MPOHAEHHON TeMe. BoinonaHenne
1a00paTOPHBIX PadOT MPOBOAUTCS C JIEMEHTAMU UCCIIEIOBAHUS U BHEAPEHNEM HHHOBALMOHHON
TEXHOJIOTUHM KOJJIEKTUBHOIO B3auMooOyueHus. (s popMupoBaHUS CHCTEMHOIO TBOPYECKOIO
TEXHUUYECKOTO MBIIUIEHUS] U CIIOCOOHOCTH I€HEpHUpOBaTh HECTAHIAPTHBIE TEXHUYECKHUE WJIEU
IpU peLIEHUH TBOPYECKUX MPOM3BOJICTBEHHBIX 3as1au). KOHTEeKCTHBIM MeTon oOydeHus mnpu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHI MO3BOJISIET YCBOUTH MaTepHall ITyTEM BBISIBICHUS CBS3Ei
MEXJy KOHKPETHBbIM 3HaHHEM U €ro npuMmeHeHueM. I[Ipu 3ammre nabopaTOpHBIX pPadOT
IpPOBOAMTCA YydeOHasi JUCKYCCHsl, KaK METOJ] MHTEPAaKTUBHOIO OOYYEHMsI, MO3BOJISIOLIAs
0OMEHMBATHCS B3IJIs11aMU CTYJEHTaM 10 KOHKPETHOH Mpobiieme.

JlaHHBIN METOJ MCIOJIB3YETCS U ISl PELLEHUS 334 UCCIIEeI0BaTENIbCKOIO XapaKkTepa Ha
IPaKTUYECKUX 3aHATUAX. CTyA€HTaM BBIIAIOTCS 33aJaHMsl 3aKpEIUIAIONINe 3HaHUS, I10JIy4YeHHbIE
Ha JIEKLIHUAX U MOJEJINPYIOLIUE TEXHOJOTHUYECKHE IPOLIECCHl HA IPOU3BOCTBE. BhICOKas CTeNneHb
CaMOCTOSITEJIbHOCTH HMX BBIIOJHEHUS CTYJCHTaMU CHOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO
MBIIUICHHUST U OoJiee TIIyOOKOMY OCBOCHHUIO TEOPETHUECKUX MOJOXKEHHHA M UX MPAKTUYECKOTO
ucnonb3oBanus. [1o pesynbraram, NogydyeHHBIM NIPU PELLIEHUH 3aa4, IPOUCXOAUT TUCKYCCHUS U
(bopmynupyeTcs BbIBOJ 00 ONTHMAIbHOM PEXKUME MIPOBEIEHUS TEXHOJIOTHUecKoro nporecca. Ha
NPAaKTUYECKUX 3aHATUSIX TMPUMEHSIOTCS TAaK)Ke CIETYIONINE BUIbBI WHTEPAKTUBHOTO OOYYEHUS:
KOHTEKCTHOEe  O0ydeHue, MEKIUCUUIUIMHApHOe oOy4yeHue, JBpHcTHYecKas Oecena,
MO3BOJIAIOIINE HAaXOAUTh OTBET Ha IpPOOJIEMy, WCIIONb3ys 3HAHUS MOJIy4YEHHbIE W Ha JPYTUX
JUCLUTUIMHAX.

BrinonHeHue cryieHTaMu KypcoBbIX paOOT JOKHO OBITh OPUEHTHPOBAHO Ha PELIEHUE
IPOM3BOJICTBEHHBIX 3aJlad C HCIHOJIb30BAHHWEM NPOOJIEMHBIX TEXHOJOTHUECKUX OMNeparuii, Ha
OTHICKaHWE TPAHUI] PUMEHUMOCTH TIOJIYYEHHBIX PE3Yy/IbTAaTOB, Ha MOWCK BapHUaHTOB JIYUIIHX
pelIeHN, Ha CaMOCTOSATENIbHOE OQOpMIIEHHE depTexed M TexHojoruuyeckux cxeM. C aToi
LEeNbl0 KaXKIOMY CTYIEHTY BbLIAE€TCAd IEPCOHAJIbHOE 3aJaHUE - IPOEKTHPOBAHHE
TEXHOJIOTUYECKUX YYAaCTKOB IIE€XOB YJABIMBAHUSA M TNepepadOTKU XHMHYECKHUX IMPOTYKTOB
KOKCOBaHUs. B mporiecce BHIOMHEHUS padOT IPUMEHSIOTCS CAEAYIOIINE BU/Ibl HHTEPAKTUBHOTO
00y4eHUs: UHIUBHIyaIbHOE 00ydeHue, podieMHoe o0yueHue, case-study.

CaMmocrosiTenbHasi paboTa CTYAEHTOB CTHUMYJIMPYET CTYACHTOB K CaMOCTOSITENIbHOM
npopaboTKe TeM B Mpoliecce BBINOJIHEHUS KYpCOBOM paboOThI, B Mpolecce MOATOTOBKU K
71a00paTOPHBIM, IPAKTHUECKUM paboTaM U IPOMEKYTOUHOM aTTeCTallUH.

6 YueOHO-MeTOqHUECKOE 00ecTIedeH e CAMOCTOSITeJILHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1.HeBenpos, A. B. Xumus nmpupoJHBIX dHEproHocHTelNei : yueOHoe nocodue / A. B.
Hesenpog, E. B. BacuibeBa, A. B. [Tanua. — Kemeposo : Ky3I'TY umenn T.®. 'opbauesa, 2019.
— 165 c¢. — ISBN 978-5-00137-054-3. — Tekct : onektponHsidi // Jlanp
ayeKTpoHHO-OMbmmoreunas cucrema. — URL: https://e.lanbook.com/book/122219 — Pexum
JOCTYTA: JJIT aBTOPH3. ITOJIb30BATEIICH.

2. Bonomyk, T. I'. I3BneueHne aMmmMuaka u MUPUIMHOBBIX OCHOBAHHH U3 KOKCOBOTO T'a3a !
yueOHoe niocooue / T. I'. Bonomyk ; MI'TY. - Maraurtoropek : MI'TY, 2018. - 1 snekTpoH. onr.
JICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2765. pdf&show—dcataloques/1/1526
969/2765.pdf&view=true - MakpooObekT. - TeKCT : 3IeKTpOHHBIH. - CBEACHHS IOCTYITHBI
takke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. [TaBnoBuy, JI. b. OieHka 53KOJOTMYECKOTO pHUCKAa IMPOU3BOIACTBEHHOM
JIeATENIbHOCTH KOKCOXMMHYEecKoro mnpemanpusitus . monorpadus / JI. b. IlaBnosuu, C. T.
KopotkoB, b. I'. TpscynoB. — Cankr-lIlerepoypr : Jlanp, 2019. — 136 c. — ISBN

978-5-8114-3343-8. — Tekcrt : anekTpoHHbIi // JIaHb © 37eKTPOHHO-OMOIMOTEUHAS CHCTEMa. —
URL: https://e.lanbook.com/book/112681 — Pexxum gocTyna: ajisi aBTOPU3. MOJIB30BATEIICH.

2. Xapnammouu ' /1., Kaypman A.A. TexHONOTHS KOKCOXMMHYECKOTO MPOHM3BOJICTBA.
[Tekct]: YueOuuk asst By30B. M.: Metamnyprus, 1995.- 384c¢.- ISBN: 5229011416 (10 5k3.)

3. XuMmudeckas TEXHOJOTHUS TBEPAbIX ToproYnx uckonmaemblx |[Tekcr] :  yueO.
nocobue/moa pea. I'.H. Makaposa u I'.J[. Xapiaammnosuua - M: Xumust, 1986-496¢. (41 sk3.)

4. Kopo6uanckuit N.E., Ky3neunoB M./[. Pacuersl anmapaTypsl aisi YyiaBlIMBaHUSA
XMUMHYECKHUX MPOAYKTOB KokcoBaHus [ Tekcr] -M:Metamryprus.1972. — 295 c. (13 3k3.)

5.Xumust roprounx rckonaeMbix | yaeonuk / O. U. Cepedpsikos, T. C. CmupnoBa, B. C.
MepueBa [u ap.]. — 2-e uzn., non. — Mocksa : UHOPA-M, 2022. — 404 c. — (Bricuiee
obOpa3oBanmue: Marucrparypa). - ISBN 978-5-16-015577-7. - Tekcr : smektponHsii. - URL:
https://znanium.com/catalog/product/1041945 — Pesxxum fgocTyma: 1Mo MOAIHUCKE.

6. Kokc u xumus [Tekcr]:Hayuno-rexandecknii xypaan . M: 3A0 Meramtypruzaar -
ISSN: 0023.

B) MeToanyeckne yKazaHus:

1 Bonomyk, T. I'. TexHonormueckue cXeMbl ILI€XOB YJIaBIMBaHUS M NepepabOTKU
KOKCOXMMHUYECKUX MPOU3BOJACTB : ydeOHoe mocodue / T. I'. Bomomyk ; MI'TVY. - [2-e u3n.,
noaror. mo med. m3a. 2016 r.]. - Marauroropck : MI'TY, 2017. - 1 37aeKTpOH. ONT. JTUCK
(CD-ROM). - 3arin. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3366.pdf&show=dcatalogues/1/1139
123/3366.pdf&view=true - MakpooObekT. - TekcT : 3meKTpOoHHBIH. - CBeAEHUS JOCTYITHBI
takxe Ha CD-ROM.

CseunukoBa, H. FO. Xumuueckasi TEXHOJIOTUS TOIUTMBA | y4eOHO-METOJUECKoe ocodue
/ H. YO. CBeunukosa, C. B. IOauna, T. I'. Bomomyk ; MI'TY. - Marautoropck : MI'TY, 2018. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. 9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true - MakpooObekT. - TeKkcT : 31eKTpoHHBIA. - CBEOEHUS TOCTYITHBI
takxe Ha CD-ROM.



https://e.lanbook.com/book/122219
https://magtu.informsystema.ru/uploader/fileUpload?name=2765.pdf&show=dcatalogues/1/1526969/2765.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2765.pdf&show=dcatalogues/1/1526969/2765.pdf&view=true
https://e.lanbook.com/book/112681
https://znanium.com/catalog/product/1041945
https://magtu.informsystema.ru/uploader/fileUpload?name=3366.pdf&show=dcatalogues/1/1139123/3366.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue -

o Ne norosopa Cpoxk neicTBUS IULEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cB000THO pacrpoctpansemoe [10 0EeCCPOYHO
FAR Manager [cBo6oaHO pactipocTpansiemoe [10 06eccpouHO
Bpaysep Yandex|csobomno pacupocrpansemoe I1O 0OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue kypca CchplIKa

VYHuBepcuTeTcKas uHpopMalnMoHHas —cucremalhttps://uisrussia.msu.ru
POCCHA

OnektpoHHbie pecypcbl oubaroreku MI'TY wuwm. |https://magtu.informsystema.ru/Marc.html?l

I''I. HocoBa ocale=ru

Poccmiickass  T'ocynmapctBenHast — OuOimoteka. |https://www.rsl.ru/ru/4readers/catalogues/

Karanoru

ITouckoBas cucrema Axkamemust Google (Google|URL: https://scholar.google.ru/
Scholar)

Hauponanbnas nHpOPMALHOHHO-GHATHTHICCKAR| | yp) - hitos-/jelibrary.ru/project risc.asp

cucteMa — PoCCHMHCKMI HMHIEKC HAay4HOIO
uutupoBanus (PYTHLI)

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:
VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIHOHHOTO THUIIA
MynbTUMeANHHBIE CPEICTBA XPAaHEHHUS, IIepeJauu U MpeICTaBIeHHs HHPOpMaLuu

VYyeOHast ayauTopusi A NpOBeACHHs JabOpaTopHbIX paboT: JabopaTopus MO

XUMHUYECKON TeXHOJIOTUH TOIUINBA
O60pya0oBaHKE U PEAKTUBBI J1JI51 BHIIIOJHEHUS TaOOPATOPHBIX padoT:
-MyQenbHble IKaQbl;
- QHAJIMTHYECKHE BECHI;
- TUTUTKY JIEKTPUUYECKUE;
- XUMHUYECKHE PEaKTHBbI, XUMUYECKasi IOCY/a, BOISHBIE OaHU, TEPMOMETPHI U T.JI.
- KOJIOOHArpeBaTet JIEKTPUIECKHUE, XOJIOAUIbHUKHI, TEPMOMETPHI,
- npubopsl XKykosa,
- CYUIMIIBbHBIN 1IKad,
- Habop apeoMeTpOB,
- 6ropetku KoTBUHKENS,
- TATPAMETPUYECKIE YCTAaHOBKH,
- YCTaHOBKH JIJIsl Pa3TOHKH CMOJIBI M CBIPOTO OeH3071a

Y4eOHble ayauTOpUM JUISI TPOBEACHMS] MPAKTUYECKUX 3aHATHI, TPYNIOBBIX U

VHVBUIyaJIbHBIX KOHCYJIbTAILU, TEKYILLEr0 KOHTPOJISA U IIPOMEKYTOUHBIX aTTECTAllUN
Jlocka, MylIbTUMUIUNHBIN IPOEKTOP, IKpaH
[TomereHus s CaMOCTOSTENbHON paboThI 00yUarOIIUXCSI

[epconanbHbie KOMIBIOTEPHI ¢ MakeToM MS Office ¢ BbIX010M B HHTEPHET M C TOCTYIIOM

B 3JICKTPOHHYIO I/IH(I)OpMaL[I/IOHHO-O6p3.30BaTCJ'ILHy'IO Cpeay YHUBCPCUTCTA

[lomemenne 11 XpaHeHHs U NPO(PUIAKTUYECKOrO OOCTYKUBaHUS y4eOHOTO

o0opymoBaHus
Cremnnaxu, ceiidpl A5 XpaHeHus: yaeOHOro 000py0BaHus;
WHCTpyMEHTHI U1 peMOHTa J1a00paToOpHOro 000PyA0BaHHS
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IIpuniaoxennel
Y4eOHo-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS

Ilpumepnaa cmpykmypa oueHouHbIX CPeOCmE 011 NPOGEOEHUA MEKYULe20 KOHMPOA:
Bapuanmut 3a0anun 014 npaxmuyeckux paoom

HMpumep:

3amaua:

PaccunTarh conepKaHue aMMHUAKa H CepPOBOLOPOAA B 1 M° IIPSIMOro KOKCOBOTO rasa.
XapakTepuctuka muxThl, %: WP=6.5; A°=5.8; V' = 26.7; S°= 0.3; N°=2.84

Bompocs! 1uist 06cyxnenuns:

B kakoMm ruipaBianueckoMu TeMIepaTypHOM PeXUMax paboTaloT ra30cOOpHUKH?

[ToueMy B ra30COOPHHKY MOJAIOT TOPSTUYIO HAJICMOJIBHYIO BOAY, 4 HE XOJIOJHYIO IOCIIe
MEPBUYHBIX Ta30BBIX XOJIOAUILHIUKOB? KakoB pacxo1 aMMuadyHOM BOJIBI IS OXJIAXKI€HUS ra3a?
Kak u rae obpasyercst HajgcMmomnbHas Boja? Kakue mokasarey MUuXThl OMPEIesIFOT KOJINIECTBO
oOpa3yromielics BOAbI B IPOIECCe KOKCOBAHUS?

Ilepeuensy mem Kypcoewix pabom

1. [lepBruyHOE OXJaXJi€HHE KOKCOBOIO ra3a M ero HeoboxoammocTh. OxiaxkieHue rasza B
ra3ocOOpHHKe. AHaIU3 MpoIecca OXJIaKICHN ra3a B ra30c00pHUKax. Pa3miuaHbie KOHCTPYKITHA
razocoopHukoB. I{ukn razocOopHuka. Pacuer razoc6opHHKOB. TpaHCHOPTHPOBKA KOKCOBOTO
rasza yepes IeX yJaBiuBaHUs. BeiOop Harueraremneu.

2. [TepBruyHOE OXJaXJi€HHE KOKCOBOIO ra3a M ero HeoboxoammocTb. OxnaxieHue rasza B
NEPBUYHBIX Ta30BBIX XOJOAWIbHHKAX. CpaBHUTENbHAs XapaKTEPUCTHKA XOJOIMUIbHUKOB
pasIMYHBIX KOHCTPYKUMH ( C BEPTUKAIbHBIM, T'OPU30HTAJIBHBIM pPACIOIOXKEHUEM TpYO,
pEBEpCUBHBIC, HEMOCPEICTBEHHOTO NIEHCTBHA). Ammaparhl BO3IAYIIHOTO OXJaXIeHHs. Pacuer
TpyOUaThIX XOJIOAUIHLHUKOB.

3. Ha3nauenue, TeXHOJIOTWYECKHE CXEMBl M amlmaparbl OTACNCHHs KOHJeHcaruu. Pacuer
U30BITOYHBIX AMMHUAUHBIX BOJ U CMOJBL. YCTPOMCTBO M pacyeT OTCTOMHHKOB OCBETIUTENEH.
KadecTBO KaMEHHOYTOJILHOW CMOJIBI. MeTO bl KOHTUITHOHHUPOBAHUSI.

4. [TepepaboTka n30bITOYHONW amMMHayHON BoJbl. KauecTBO M KOMUYECTBO H30BITOUHON
aMMuadHol Bozbl. CxeMbl nepepaboTKH aMMHa4YHOM BOJIbI 0€3 pa3jioyKeHUsl cojiell CBS3aHHOTO
ammuaka. Pacuer ycraHoBku. CpaBHUTENbHas OLlEHKa paOOThI KOJOHHBI C Je(IerMaTopoM U
pedurokcHBIM oporeHueM. [lyTu cokpamieHust SHepro3arpar IMpH InepepaboTke aMMHAYHOM
BOJIBI.

S. [TepepaboTka H30BITOYHON aMMuUayHON BOjbI. KadecTBO M KOJIWYECTBO H3OBITOYHOU
aMMHMa4HOM BOJbl. HeoOXOOMMOCTh OYMCTKH BOABI OT coJIel CBsI3aHHOrO aMMuaka. Cxembl
nepepaboTKU aMMHUA4YHOM BOJIbI C Pa3jIOkKEHUEM CoJiel CBA3aHHOro ammuaka. O0eceHonnBanme
BOJIBI TEpe]] pa3jokKEeHHWEM coJiel CBS3aHHOIO aMMMaka. PacueT TeXHOJIIOTMYECKOH CXeMbl
nepepaboTKK HAJCMOJIbHON BOJIBI OT COJIEH CBSI3aHHOTO aMMHUaKa ¢ €€ 00ec(eHOTUBaHUEM.

6. VYnaBnuBaHMEe amMMMaka U3 KOKCOBOTO rasa . IIpom3BoxacTBo cyibdara aMMOHHS B
carypaTopHoM Tmporecce. [lokazarenn kadecTBa COJMM W €r0 3aBUCHMOCTH OT TEMIIEpaTypHl,
TypOy/IH3aluyd MaTOYHOIO pacTBOpa B carypaTope, BelMuuHbl pH, Xapakrepa W coaepxaHus
npuMeceil. MeTtoasl TOBBIMIEHWsT KadecTBa cond. OCHOBHas ammaparypa Cyiab(haTHOTO
otnenenus. Koncrpykiuu carypatopoB u meHtpudyr. Cymka cynbpata amMmoHMs. Pacuer
caryparopa.

7. VYnaBnuBaHMe aMMHUaKa U3 KOKCOBOTO rasza. beccarypaTopHble yCTaHOBKM MPOM3BOJICTBA
cynbdara aMMOoHHSA. MIX JOCTOWHCTBA M HEOCTATKU. TEXHOJIOTHUECKUE CXEMBI 0€3 yapuBaHUs U
C ymapuBaHHEM MaTOYHOI'O pacTBopa. PacmpeneneHue MOrjouieHWs aMMHaka IO CTYIEHSM
abcopbOepa. Pacuer ycraHOBKH.

8. CoBMmecTHOE ylaBliMBaHUE aMMHaka U CEpOBOAOPOJAa U3 KOKCOBOrO  rasa.
TexHonoruueckass cxema YiaBJIMBaHHUS amMMHaka M cepoBojaopoza. Ilapamerpsl mporecca.



KoHcTpykuusi OCHOBHOrO 000pynoBaHMA. YTWIM3alMi KOMIIOHEHTOB KOKCOBOI'O Tasa,
MOJIy4aeMBbIX TIPU €ro OUUCTKE. PacueT 0CHOBHOTO 000py10BaHHU.

9. IIpou3BOACTBO JErKUX NMUPUIUHOBBIX OCHOBAHMN. Pecypchl MMPUINHOBBIX OCHOBAHUM U
UX pachpesielieHne MeXIy ra3oM, BOAOH M CMOJOH. XapaKTepUCTHKA JIETKUX MHUPHIMHOBBIX
OCHOBaHUM M MX IPUMEHEHUE. Y CIOBUS YJIaBIMBaHUS OCHOBAHUM M3 Ta3a U U3BJICUEHHE UX U3
MaTUYHOI'O pacTBopa. Pacuer nmupuanHOBOI OCTaHOBKH.

10.  BnusgHue pa3nuuHbIX (AKTOpPOB Ha ylaBiIMBaHWE OEH30JBHBIX  YIJIEBOJAOPO/IOB.
DU3NKO-XMMUYECKHE OCHOBBI ITpOLEcca YJIABIMBAaHUSA OCH30JbHBIX yriieBoaopoaoB. Koneunoe
OXJIAKJEHUE KOKCOBOro Tra3a. CxemMbl KOHEUHOro OXJaXIeHus. PacueTr OCHOBHOIO
00opyT0BaHuUs.

11. VYnaBnuBanue OCH30JILHBIX YIIeBOJOopoaoB. CoCTaB M CBOHCTBA CHIPOro OeH30IIa.
Mertonbl n3BnIeueHMst 0EH30JIbHBIX YIIIEBOIOPOJIOB U3 KOKCOBOro rasza. Koncrpykuuu ckpyooepon
(c nepeBsIHHOW XOpAOBOM HACaJKOW, METAJIMYECKON CHUPAIBHOM, IJIOCKOIAapaielbHbIMU
HacaJKaMH, TapeiabuaThie U nonbie). CpaBHUTENbHAS OLleHKA. TexHoJIoruyeckasi cxema u peskum
paboTsl cCkpyOOepHOTO OTACIeHus. PacdeT ckpyOOEepOB 1 KOJTMYECTBA MOTJIIOTUTEIIBEHOTO Maca.
12. TexHonoruueckas cxema MoJIy4eHuUs ChIporo 0eH3o0ia npu paboTe Ha KAMEHHOYTOJIbHOM
Maciie ¢ TapoBBIM MoaorpeBoM. DakTopsl, ompeaessiomue mnpouecc aecoporun. OCHOBHBIE
anmaparbl  OE€H30JIBHOTO  OTJENEHUs: JUCTWULILMOHHBIE KOJOHHBI , KOHJEHCATOpHI,
XOJIOWIBHUKY, TEIIOOOMEHHUKH, zAediuermMaTopsl. Brenpenue ammapaToB BO3AYIIHOTO
OXJIaXK/ICHUSI.

13.  XapakrepHucTHKa IOTJIOTUTEIBHBIX Macel. PereHepamnust MOTJIOTUTENFHOTO Macia TpU
[IapOBOM M OTHEBOM HarpeBe MOIJIOTHTEIbHOIo Macia. TeXHOIOrnYeckre CXeMbl pereHeparum.
Pacuer ocHOBHOTO 000pYy/OBaHUS.

14. TexHonornueckas cxema HoJay4eHus: Cblporo 0eH3oia npu padoTe Ha KAMEHHOYTOJIbHOM
MacJie ¢ OTHEBBIM ITOI0TPeBOM. DaKTOPHI, ONpEaeIIoNIHe Iporecc Aecopouun. TpyduaTeie neun
JUls HarpeBa MOrjoTuTenpbHoro wmacia. OCHOBHBbIE ammapaTbl OEH30JIBHOTO  OTACICHMS:

TUCTWUSIIIUOHHBIE ~ KOJOHHBI ~ ,  KOHJIGHCATOPbI,  XOJOJWIBHUKH,  TEIUIOOOMEHHUKH,
nednermaTopsl. Pacyer ocHOBHOTO 000pyn0BaHusl.
15. [TpuHIMNIManbHAS TEXHOJIOIMYECKas cXeMa MepepadoTKU ChIporo 0€eH30J1a ¢ OTTOHOM JI0

180 C. Paznenenue coiporo 6eHszona Ha 2 ¢pakuuu. [IpyHIunuampHas TeXHOJIOTHMUYECKasl CXeMa
nepepadoTKU ChIpOro OeH30Ja pa3jesieHHoro Ha 2 ¢pakiuu. Pacder oCHOBHOTO 000pyAOBaHUs
JUISL pa3/ieIeHus ChIpOro OeH3o7a.

16. Cxema mpenBapuTeNbHON peKTUPHUKALUMU chIporo 6eHsona ¢ oTroHoM 10 180 C ¢ uemnbio
nonydeHus ¢paxkuuid. OxonyarenbHas pektudukanus ¢ppakuun bTK. Cxemsl pektudukanuu:
nepuoanydeckas, HeNpepelBHass M modyHenpepbiBHas. [lepepaboTka cbiporo OeH3ona,
nosydyaeMoro B Bujie 2-x ¢pakuuit ( 1-ro um 2-ro GeH30510B). Amnmaparypa 1exa nepepaboTku
Cplporo OeH3oJyia peKTU(UKAIIMOHHBIE KOJIOHHBI, HarpeBaTeNIN, KOHIEHCATOPBI, XOJIOAUIbHUKY.
[TyTu noBeleHNs KayecTBa OEH30JIbHBIX POYKTOB.

17. [lepepaboTka kameHHOYrojabHOW cmoibl. CoctaB, cBoiicTBa. MDpakUMOHHBIA COCTaB
CMOJIBI, BBIXOJIa U XapakTepucTuKu (pakiuii. [ToaroroBka cMoibl K nepepaboTKe: ycpenHeHHe,
00e3BOKMBaHUE, oOOeccoanBaHUE. TEXHOJOTMYECKHE CXEMbl pPEeKTU(QUKALUU CcMOJBl  (
nepuonuyeckass M HempepbiBHas).  OcoOeHHocT  cxeM  pektudukanmu.  Ilytu
YCOBEPIICHCTBOBAHUS PEKTU(PHUKALIUU CMOJIBIL.

18. OuncTKa KOKCOBOIO ra3a oT HadraiauHa, MeTo/sl ynaneHus HadTaluHa U OCYIIKH Ta3a.
OuncTka raza OT TYMaHOOOpPa3HOUW CMOJIBI.

19. OuncTka KOKCOBOTO rasza or cepoBoaopoaa. CyTh CyXHX M MOKPBIX METOJOB OYHUCTKH
KOKCOBOTO raza OT cepoBOJopojia. TeXHOIOrnYecKrue CXeMbl U PEKUMBI BaKyyM- KapOOHaTHOMN
CEepOOYHUCTKH U MBIIIBIKOBO-COJJOBOM OYUCTKH. ODTAHOJAMHHHBI M aMMMAYHBIH CIIOCOOBI
OUYHCTKHU Ta3a OT KHCIBIX KOMIIOHEHTOB. O4HMCTKa KOKCOBOTO ra3a OT CEpOBOIOpOAa MO METOY
¢upmer Kpynn-Komnepe. Metosbl cyxoil 04MCTKH aKTUBHUPOBAHHBIM yIJIeM U OOJIOTHOM pyHoi.
YTunusanus KOMIIOHEHTOB KOKCOBOT'O rasa, Mojy4yaeMbIX MpH ero ounctke. Pacuer BeIOpaHHOM
CXEMBI.



20. OuncTKa CTOYHBIX BOJI KOKCOXMMHYECKHUX 3aBOJIOB. BaxxHOCTh mpobiemsl. McTouHuKH
obpaszoBanusi crokoB B KXII, umx kommuectBO M cocraB. MeTOAbl OYHUCTKH CTOYHBIX BOJI:
pereHepanroHHbIe U JeCTPYKTUBHBIC. DKCTPAKIIMOHHbBIE METO/IbI OYMCTKH OT Maced U (heHOJIOB.
Metoabl Ti1yOOKOH OUYMCTKM CTOKOB: aJCOPOLMOHHBIE, OKHUCIMTENbHbIE, OMOXMMHUYECKHUE.
TexHOJOTHYECKasT CXeMa M PEKUM OMOXMMHYECKOW YCTAaHOBKM 110 OYMCTKE CTOYHBIX BOJ.
MepomnpusTie 1Mo COKpalleHHWI0 CTOYHBIX BOJ B KOKCOXMMHUYECKOM Ipou3BojcTBe. Pacuer
BbIOpaHHOW TEXHOJIOTMUYECKOM CXEMBI

21.  VYcnoBus MHOTOKPaTHOTO MCIOJb30BaHMS BOJABI JJIsl POMBIIUIEHHOTO BOAOCHAO0KEHUS.
TpeboBaHMsI K XUMHYECKOMY COCTaBY BOJbBI, MPHUMEHSEMOW JJs TEXHOJOTMYECKHX H
TEII000MEHHBIX IponeccoB. Kiaccu¢ukanus BoAbl B IPOMBIIIJIEHHOM BOJIOCHA0)KEHUH.
OcHoOBHBIE (aKTOPBI, CHUXKAIOLIME KAa4eCTBO U KOJUYECTBO OOOPOTHBIX BoA.  CrmocoOwl
yJlaJIeHUs B3BELICHHBIX BELIECTB U3 POMBIIUIEHHBIX BOA. PacueT GpuibTpoB A MOANUTOYHON U
000pPOTHOM BOJIBI.

22. [TepepaboTka ¢pakiyii KAMEHHOYTOJIBHOM CMOJIBI.  XapaKTepHucTHKa (Gpakiuii, odmactu
npuMeHeHus. TpeboBaHus K kaudecTBy. Moiika (pakiuii. OcHOBHBIE CIIOCOOBI MEpepadOTKH.
OcHoBHOE oOopyzoBaHue mepepaboTku HaTaauHOBOW ¢pakuuu. Pacuer oraeneHus
KpUCTAJIIM3alluU HaTaJInHa.

23.  Oxunaxnaenue neka. IIpou3BOJACTBO MeKa C BBICOKOH TeMIlepaTypoll pa3MsrdeHus.
TpeboBanusi K KauecTBy meka. lIpuMeHeHHWE pa3IMYHBIX COPTOB TMeKa . XpaHEHHEe U
TpaHCHOPTUpOBKa Ieka. [lekoBele napku. I'panynsanus neka. Iloaydyenue nekoBoro Kokca.

24.  AnbTepHATHBHBIC HAIpaBlieHHs 0OpPa0OTKM KOKCOBOTO ra3za M TIiIyOokas mepepaboTka
KOKCOBOT'O Ta3a.
25.  XapakTepHCTHKa KHCIBIX KOMIIOHEHTOB B COCTaBe KOKCOBOTO Taza. HeoOxommmocTh ux

yraneHus. MeToasl yTWiIM3alMKu KUCIBIX ra30B. Bo3MoxHbIe MeTOAB! UX yTuiau3auuu. Cxemsl
nepepaboTKU KUCIBIX Ta30B. [Ipon3BOACTBO CEpHOM KUCIOTHI U3 CEPOBOJOPO/Ia KOKCOBOTO ra3a.

KypcoBas pabota BbITOTHSIETCS 00yUYaOIIUMCS CAMOCTOSITEIIHHO MO PYKOBOJICTBOM
npenoaBareis. [Ipu BBIMOIHEHUH KYpCOBOM paOOThI 00yUarOIIUICS TOJHKEH TI0Ka3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTUBHBIM MaTEPUAIOM U JPYTUMH JTUTEPaTypHbIMU UCTOYHUKAMHU, A
TaK»e BO3MOKHOCTh CUCTEMAaTU3UPOBATh M aHAJIM3UPOBATh (PAKTUUYECKHUI MaTepral 1
CaMOCTOSITEJIbHO TBOPUYECKH €r0 OCMBICIINBATh.

B Hauane uzydeHus: AUCIUTUIMHBI PEMOAaBATEINb Mpe/yiaraeT 00yJaronmMcs Ha BIOOp
nepeyeHb TeM KypcoBbIX padboT. O0yuaronuiicss caMocTosTeNIbHO BeIOMpaeT TeMy. [locne BeiOopa
TEMBI TIPeToaBaTeb (GOpPMyTUPYET 3aJaHNe U PEKOMEHIYET MePEeUeHb JTUTEPATYPHI IS ee
BBHITIOJIHEHHS. B mporiecce BBIMOIHEHUSI KypCOBOM pab0Thl 00yJaronIuiics JOJIKEH pa3o0paThCs B
TEOPETUYECKHUX BOIPOCaxX N30paHHOM TEMBbl, CAMOCTOSTENILHO IPOAHATM3UPOBATh MPAKTUYECKUN
MatepHal, pa3o0paTs 1 000CHOBATh MPAKTHUYECKHUE MPETIOKEHUS.

[IpenonaBarens, MpoBepUB pabOTy, MOXKET BO3BPATUTH €€ Ui JOPAOOTKU BMECTE C
NUCbMEHHBIMU 3aMeyaHusIMU. CTYIEHT J0JDKEH YCTPaHUTh MOJTY4YEeHHbIE 3aMEeUaHus B
YCTaHOBIICHHBIN CPOK, TIOCIIE YeT0 padoTa OKOHYATEIIFHO OIICHUBACTCH.

KypcoBas pabora nomxaa 061Th 0opmiteH B cootBeTcTBHr ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoekT (paboTa): CTpyKTypa, CoiepKanne, o0Ire mpaBuia BEIMOTHEHUS U
o opMITCHUSY.

Ilepeuens mem u 3a0anuii 014 NPAKMUYECKUX 3AHAMUIL:

Onucarb TCXHOJIOTUYCCKYIO CXEMY 110 PUCYHKY:
puc 1 Fa3OC60pHI/IK KpYTJIOTO CCUCHUA



puc. 2. Cxema MepBUYHOTO OXJIAXKIACHHSI KOKCOBOTO T'a3a B XOJIOJAUIBHUKAX C TOPU3OHTAILHBIM
pacmoJioeHueM Tpyo

puc. 3. Cxema nepepaboTKH HAJICMOIBHOW BOJBI C HCIIOJIb30BAHUEM COJICH CBSI3aHHOTO
aMMHaKa:

puc.4. Cxema nmoyrydeHus cyibhara aMMOHHUS IO CaTypaTOPHOMY METOJTY:

puc 5. Cxema GeccaTypaTopHOro crnocoba rnoyydeHus cyibhara aMMOHHUS

puc. 6. Cxema mpousBoacTBa Gochara aMMOHHUS U3 aMMHUaKa KOKCOBOTO Ta3a

puc. 7.Cxema ylaBIuBaHUs aMMHaKa U3 KOKCOBOTO raza KpyroBbiM (hochaTHBIM CLIOCOOOM

puc. 8. Cxema BbIICJICHHS TUPUANHOBBIX OCHOBAHUN METOJIOM OTCTAUBAHUS

puc. 9. Cxema BblIeJICHUS MTUPUAUHOBBIX OCHOBAHUHN MAapOBBIM METO/I0M

puc.10. CxeMa COBMECTHOTO M3BJICUCHUSI aMMHUaKa U CEPOBOJIOPOJIa U3 KOKCOBOTO rasza

puc.11. Cxema Knayc-npouiecca

puc.12 CxemMa KOHEYHOTO OXJIAKICHHSI ra3a ¢ SKCTparupoBaHueM HaTaamHa U3 BOJBI CMOJIOH
puc.13. Cxema ynaBnuBaHusi OEH30JIbHBIX YTJIEBOIOPOJIOB U3 KOKCOBOTO T'a3a

puc.14. TexHonornueckas cxema BbIICIICHUS] OCH30bHBIX YTIIIEBOJAOPOIOB U3 TOTIIOTUTEIILHOTO
Macia

puc. 15. Cxema pereHepanuy KaMEHHOYTOJIBHOT'O MacJia ¢ IPUMEHEHUEM TPyOUYaTol meqn

puc. 16. Cxema ckiiaga cMOJIbl KOKCOXUMUYECKOTO 3aB0O/Ia

puc. 17. TexHonoruueckas cxema (ppakiIMOHUPOBAHUS KAMEHHOYTOJIBHON CMOJIBI B
OJIHOKOJIOHHOM arperare

puc. 18. TexHomornveckas cxema rnepepaboTki HahTAIMHOBON (Qpakiuu

puc.19 Cxema npenBapuTeNnbHON peKTU(UKALIUY CBIPOTO OEH30I1a

puc.20. [IpuHiunuansHas cXxeMa CepHOKUCIOTHON OYUCTKH

puc. 21. [lpuHnunuanpHas cxema YCTaHOBKHU THIPOTCHU3AIMOHHON OYHCTKH «CHIPOTo OEH30I1a»
puc.22. [IpuHIMnuanbHas cxeMa pa3roHKH ChIPOTro OEH30I1a IMOCIe CEPHOKUCIOTHON OYHCTKH
puc.23. [IpuHnunuanpHas cxeMa pa3roOHKU ChIpOro 0eH30J1a MOCie THAPOreHU3AIIMOHHOM
OYUCTKH

puc.24. CxeMa npou3BOCTBAa UHIECH-KyMapOHOBBIX CMOJI

puc 25. Cxema OMOXUMHYECKOM OYMUCTKHA CTOYHBIX BOJI



[pnioxenune 2

OueHovHbIe CPpeACTBA /1Jisl NPOBeIeHUS IPOMEKYTOUHOI aTTeCTALNHU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs M OLIEHOYHBIE CPeICTBA JJIsl POBeIeHUs MPOMEKYTOYHOM aTTeCTAUM:

CTpyKTypHBIii
3JIEMEHT
KOMIIETEHLIUN

[TnanupyemMbie pe3yabTaThl
o0yueHus

O1eHOYHBIC CPeICTBa

CrocodeH oneH

KoOKcoxumMuueckoro npoussojacrsa (IK-1)

HBATb IMPOU3BOACTBCHHYIO CUTYallUI0O O MapaMeTpax U pe:KUMax B TEXHOJOTHYE€CKH CBA3AHHBIX OCHOBHBIX U BCIIOMOTraTeJIbHBIX IpoHeccax

IK-1.1

OrneHuBaeT napaMeTpsl U PeKUMBI
B TEXHOJIOTMYECKH CBSI3aHHBIX
OCHOBHBIX M BCIIOMOTaT€JIbHBIX
nporeccax KOKCOXHMHUYECKOTO
MIPOU3BOJICTBA

Bonpocul k axzameny

1. CocraB u BBIXOJ JETYYHX XUMHIECCKHUX MPOTYKTOB KOKCOBAHHSI.

2. ®akTOpbI, BIHUIONINE HA BBIXOJ M KAYECTBO XUMUYECKHX TIPOIYKTOB KOKCOBAHUSI

3. TlepBuuHOE OXJIAXK/ICHHE KOKCOBOTO Ta3a u ero Heo0xoammocTb. OXIIaxIeHne ra3a B ra30C00pHHUKE.
CyIIHOCTh U OCHOBHBIC TTapaMeTphI 3TOTro Mporecca. [{ukn razocoopHuka.

4. TlepBHYHOE OXJIAXK/CHHE KOKCOBOTO ra3a B IIEPBUYHBIX a30BBIX XOIOMIbHIKAX. CpaBHUTEIbHAS
XapaKTepPUCTUKA XOIOAUIBHUKOB PA3IMUHBIX KOHCTPYKIUNA. OUHCTKA ra3a OT CMOJIBL.

5. Heo0X0auMOCTh OYHUCTKH r'a3a OT CMOJIbI M HadTannHa. OCHOBHOE 000PY/I0BAHUE OT/ACIICHHUS KOH/ICHCAIIUH
U JenniaManuy cMoinbl Pacnionoxxenue o0opynoBanus. TpaHcropTUpoBaHHE Tasa yepes anmaparypy uexa
yJIaBITUBAHU

6. Beixoa aMMuaka npu KOKCoBaHuu yriieit. CBOMCTBA U IPUMEHEHHE aMMHaKa, HEOOXOIMMOCTh ET0
yJIaBnuBaHus. BeIXoa U cocTaB HaICMOJIBHOM BOJBI.

7. Cxemsl iepepabOTKH aMMHAYHOM BOJIBI O3 Pa3IoKEHHs COJIeH CBA3aHHOTO AMMOHUSI M C MX PA3JI0KEHHEM.
ITapameTpsl IpoOLECCOB.

8. CgoiictBa 1 npuMeHeHHe cyib(ara ammoHust. CriocoObI moyueHus cyibhara aMMonusi. OTIIHIUTEBHBIC
O0COOCHHOCTH Pa3HBIX CIIOCOOOB.

9. TexHoorus NOMyYeHUs Cyib(paTa aMMOHHUS 10 CATYPATOPHOMY CIIOCOOY.

10. DU3NKO-XUMHYECKHE OCHOBBI CaTyPaTOPHOTO Mpoliecca MoyryueHus cynbpara ammonus (Biusuue
TEeMIIEpaTypsbl, TYpOyJIM3alii MAaTOYHOTO PacTBOpa B caTypaTope, BeTMUnHBI pH, Xapakrepa u cogepxanus
pUMeECei.)

11. TexHoOTHS IOMYYeHHS CyJib()aTa aMMOHUS 110 OeccaTypaTopHOMY crioco0y. Y CIIOBUS BEICHUS
npouecca. E€ 1ocTOMHCTBA M HEJIOCTATKH.
12. TexHonorus BbIACNIEHUS JETKUX MUPUAUHOBBIX OCHOBAaHUI U3 KOKCOBOI'O I'a3a METOJIOM OTCTAaUBAHUS.

CYH_[HOCTL METOoAa. 3aBHCHMOCTb KauecTBa MUPUAUHOBBIX OCHOBaAHHI OT Ppa3JIMYHbIX (baKTOpOB.
13 TexHomorus BBIACJICHUS JICTKUX IMMUPUANHOBBIX OCHOBaHHUM M3 KOKCOBOI'O ra3a IapOBbIM METOAOM.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUT

[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

CymHoCTh METOAa. 3aBUCUMOCTh KaueCTBa NMPUANHOBBIX OCHOBAaHUN OT Pa3IMYHbIX (PAKTOPOB.

14. Pecypcel mupuIMHOBBIX OCHOBaHUM U X pacIipe/ieleHue MEeKIy I'a30M, BOJOW U CMOJIOH.
XapaKkTepUCTHKA JIETKUX IMPUINHOBBIX OCHOBAaHUHN U UX NpuMeHeHne. PU3NKo-XMMUYECKHUEe OCHOBBI
BBIJICJICHHSI TUPUANHOBBIX OCHOBAaHHMH U3 KOKCOBOTO Ta3a.

15. KoneuHoe oxnaxaeHue KokcoBoro rasa. Ero 3agaun. CriocoObl.

16. CocTaB, CBOMCTBa U BBIXOJI CHIPOT0 O€H30J1a. XapaKTepUCTHKA €0 KOMIIOHEHTOB

17. CriocoOb1 ynaBinMBaHus OCH30JILHBIX YIIIEBOJIOPOIOB U3 KOKCOBOIO Ta3a. XapaKTePUCTHKA
MOTJIOTUTENBHBIX Mace.

18. Perenepanyst norJioTUTENLHOTO Macia. TeXHOJOTHYEeCKas CXeMa.

19. VYnaenuBaHue OEH30JIbHBIX YTIICBOIOPOIOB B CKpyOOepax. dakTopbl, 00yCIaBIMBAIOIINE YIIABIUBAHUC
OCH30JIBHBIX YIIIEBOIOPOIOB.

20. Beinenenue 6€H30JIbHBIX YIIIEBOJOPOIOB U3 MOITIOTUTENBHOrO Macia. DaKkTopsl, ONpeaesstoIue
nporecc necopopn. CrocoObl BEIACTICHNUS, UX MIPEUMYIIECTBA U HEJOCTATKH

21. TexHonornyeckas cxema BbleJICHUsI OCH30JIbHBIX YTIIEBOJOPOIOB U3 MOTIOTUTEIBHOTO Macia

22. O6pa3zoBaHue cepoBoAOpOaa MpH KokcoBaHuM. CBOMCTBa cepoBOJOPOAa. METOAbI OUUCTKH KOKCOBOTO
rasza ot cepoBojiopoJia. OCHOBHbIE IPHHITUITEI BEIOOpA crtoco0a OYHCTKH ra30B OT CEPHHUCTHIX MPUMECEH.

23. AMMMaYHBII METOZ yJaBJIMBaHUS CEPOBOAOPOAA. TeXHOIOIUs COBMECTHOTO U3BJICUCHUSI aMMHUaKa 1
CEpOBOIOPO/Ia U3 KOKCOBOTO Ta3a.

24. OcHOBHBIE 3Talbl epepadoTku  chiporo OeHzona. [IpeaBapurenbHas pekTrdUKaIus ChIporo OeH3o0ma.
25. CyLHOCTb CepHOKHUCIOTHOH ounctku (pakunu BTK

26. TexHonorn4eckas cxema CepHOKUCIOTHOM ouncTke ppakiun BTK

217. TeopeTnueckue OCHOBHI KaTauTHUecKoil ruapoounctku dpakiuu bTK. Xumusm nponecca. Mertobt
KaTAIUTUYECKON THIPOOYHUCTKH.

28. OxoHuaTesbHast peKTU(GUKAIKS OEH30JIbHBIX YIIIEBOIOPOIOB

29. O0pa3oBaHue cMOJIBI IPH KOKCOBaHUH, COCTAaB U CBOMCTBA CMOJIBI

30. [ToAroToBKa CMOJIBI K IEPEPAOOTKE

31. TexHonorNs peKTUQUKALIUN KAMEHHOYTOJIbHOM cMoJIbl. Cxema mporecca.

32. Ounctka ¢paxumit cmousl. [IpumeneHue u criocoObl epepadboTKu HPaKLKUK CMOJIBI

33. [MepepaboTka HadTamMHOBOW Ppakiiuu. [1yTu MoBbIIIeHHS KadecTBa U KO3(D(UIIMEHTOB U3BJICUCHUS

HadTaIMHA.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUT

[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

34. OuncTKa CTOYHBIX BOJ KOKCOXUMHYECKUX 3aBOIOB. BaskHOCTB mpobaemsl.  Mcrounnku oOpazoBaHus
ctokoB B KXII. MeToap! OUMCTKH CTOYHBIX BOJ.

35. TexHoMOTHI OGMOXUMHUYIECKOTO CrIoco0a 00echeHOINBAHHUS CTOYHBIX BOT

36. [Mony4eHnue WHACH-KYMapOHOBBIX CMOJ. Y CIIOBHS MOMyYeHHS. TEeXHOJIOTHIECKas CXeMa.

37. TexHonorus nonyueHus ¢pochara aMMOHUS

38. Kuayc-niporiecc

39. TeXHOIOT s KATATUTHIECKON THAPOOYHCTKH

40. Texnonorus kpyrosoro ¢gochaTHOro MeTO/1a OYNCTKH KOKCOBOTO Ta3a OT aMMHaKa.

3aoanue ona 3auema
Onucath TEXHOJIOTHYECKYIO CXEMY IO PUCYHKY
OnucaTtbh TEXHOJOTUYECKYIO CXEMY IO PUCYHKY:
puc 1 ra30cO0pHUK KPYIJIOrO CEUEHUs
puc. 2. Cxema epBUYHOTO OXJIAXKIAEHHSI KOKCOBOI'O T'a3a B XOJIOJAWIBHUKAX C TOPU30HTAIbHBIM
pacmoox)eHueM Tpyo
puc. 3. Cxema nepepabOTKH HaJICMOJILHOMN BOJIBI C MCIIOJIb30BAHUEM COJICH CBSI3aHHOTO aMMMAKa!
puc.4. Cxema noyydeHus cyiabhaTa aMMOHHUS MO CaTypaTOPHOMY METOJY:
puc 5. Cxema OeccaTypaTopHOTro criocoda nmojydeHust cyiabhara aMMOHUS
puc. 6. Cxema mpousBoacTBa pochara aMMOHHUS U3 aMMHaKa KOKCOBOTO Ta3a
puc. 7.Cxema yJaBIuBaHUs aMMHUaKa U3 KOKCOBOTO raza KpyroBbIM (hochaTHBIM CLIOCOOOM
puc. 8. Cxema BbIIeTICHHS MTUPUINHOBBIX OCHOBAHUN METOJIOM OTCTaUBAHUS
puc. 9. Cxema BbIJIEICHHUS TUPUIUMHOBBIX OCHOBAHUM IMAPOBBIM METOIOM
puc.10. CxeMa cOBMECTHOIO M3BJIEUECHUSI aMMHUaKa U CEPOBOJIOPOJIA U3 KOKCOBOTO rasza
puc.11. Cxema Knayc-npouecca
puc.12 CxemMa KOHEYHOTO OXJIAKICHHS ra3a ¢ IKCTparupoBaHUEM Ha(TamuHa U3 BOJIBI CMOJION
puc.13. Cxema ynaBnuBaHusi OEH30JIHHBIX YTIIEBOJIOPOJIOB U3 KOKCOBOTO Ta3a
puc.14. Texnomorndeckasi cxema BblII€JICHHsI OCH30JIbHBIX YTIEBOIOPOAOB U3 MOTJIOTUTEILHOTO Maciia
puc. 15. Cxema perenepainuu KaMeHHOYTOJILHOTO Maciia ¢ MpUMEHEHUEM TPyOJIaToi rmeuun
puc. 16. Cxema ckiiazja cMOJIbl KOKCOXMMUYECKOTO 3aBOJ1a
puc. 17. Texnonorudeckas cxema GpakKIIMOHUPOBAHUS KAMEHHOYTOJILHON CMOJIBI B OJTHOKOJIOHHOM




CTpyKTYpHLIH
PYKIYP [Inaampyembie pe3yabTaThl
3JIEMEHT OlLieHOYHBIE CpeICTBa

o0OyueHus
KOMITCTEHIINU

arperare
puc. 18. Texnomornueckas cxema rnepepaboTku HaQTATMHOBON (DpaKIuu

puc.19 Cxema npeaBapuTeIbHON peKTU(UKAIIH CBIPOTo OeH30I1a

puc.20. [IpyHuunuanbHas cxema CepHOKHUCIOTHON OUUCTKH

puc. 21. llpuHnunuanbpHas cxemMa YCTaHOBKH TMIPOT€HU3AIIMOHHON OYUCTKHU «ChIPOro OE€H30J1a)»
puc.22. [IpuHnmnuanpHas cxeMa pa3rOHKU ChIpOro OeH30J1a OCIE CEPHOKUCIOTHOW OUUCTKH
puc.23. [lpuHunuanbHas cxema pa3roHKH ChIPOro O€H30J1a MOCIe THAPOTeHU3AIMOHHON  OYHCTKHU
puc.24. CxeMa npou3BOCTBAa UHIEH-KyMapOHOBBIX CMOJI

puc 25. CxemMa OMOXUMHYECKOW OYMCTKH CTOYHBIX BOJT

Ipumep 3a0anus:
Hazeamv mexnono2uueckyio cxemy u onucams mexmono2uieckutl npoyecc. Onucams KOHMpoIupyemvle
napamempbul. Kax enusiom yciosus edeHust npoyecca Ha Kauecmeao blnycKaemol npooyKyuu?

B packucaumens

T B Hesmaaausamag

i =
/a3 .
— _g_ _ oleCnudmeHHEL
R o P pacmbon

Pewumo 3a0auy




CTpyKTYpHLIH
PYKIYP [Inaampyembie pe3yabTaThl
3JIEMEHT OlLieHOYHBIE CpeICTBa

o0OyueHus
KOMITCTEHIINU

Bapuant 1

1.PaccunTaTh COEpPIKAHME CHIPOrO GEH30Ia M CepPOBOIOPOaa B 1 M® HPSMOro KOKCOBOIO rasa.
XapaxkrepucTuka muxThl, %: WP=8,8; A°=7,5; V' = 24,8; S°= 2,15; N°=1.95%.

2. HarneraTtens KOCOBOTO ra3a 00CIy:KHBaeT KOKCOBBIN OJIOK U3 2 Gatapeii mo 65 meveid kaxaas ¢
MOJIE3HBIM  00beMOM Kamepsl 32,3 M. Pasosast 3arpyska 23, 5 T cyXoH IHXTHI, , Hepuo KokcoBaHus 14,33 4,
ob6opor neun 14,5 u.  Xapakrepuctuka muxtel WP=9%; A= 8,1%; V'= 26,5%; S°=0, 61%); N°=2,3%.

Ornpeaenurb:

A). TeMIiepatypy rasa ocje HarHeTaTels, eCii ero Temreparypa mocie [II'X = 25°C.

b). He00X0IMMYI0 MOIIIHOCTh Ha BaJTy HarHETATEIs

[Tpu pacuere nmpuHATH CyMMapHbIi Harop Haraerarens = 3000 mm.Boa.cT. ( Ha Bcace 500 MM.BOJI. CT.;
Ha HargeTanuu 2500 mm. Box. Cr.)

Cnoco0eH ocylecTBJIATH KOHTPOJIb ChIPbSi, MATEPHAJIOB U TeKYIIUX OTKJIOHEHHH OT 3aIaHHBIX MApaMeTPOB A o0ecnevYeHns Ka4ecTBa KOKCOXMMMYeCKOi
NpoaAyKIuHU B xo/e ee nmpoussoacrna (I1K-2)

[K-2.1 Ocy1ecTBisieT KOHTPOJIb ChIpbst | Tecmbi 015 IK3aMeHA
" MaTCpualioB 1JiA O6eCHeT—IeHI/IH 1.3a cyer dgero MNPOUCXOAUT OXJIAKACHUC MIPAMOTI'O KOKCOBOTI'O Ira3a B Tp}’6‘IaTLIX NEPBUYHBIX I'a30BbIX XOJ'IOI[I/IJ'IBHI/IKaX?
KauyecTBa KOKCOXUMHNYECKOU 3a cuer HCTIapCHUA HaJCMOJIbHOM BOJIBI
HPOIYKIMH B XOJIE €€ 3a cyer Terionepeaadn MeX, Iy Ta30M M OXJIaXIAIOIeH KUIKOCTHIO
IIPOU3BOACTBA 3a cuer KOHBCKIIMHU OT ra3a K XUJIKOCTHU

3a cYeT BhIJICJICHUS KOHJICHCATa U3 KOKCOBOIO ra3a

C kaKo# 1enbio B MEXTPyOHOE ITPOCTPAHCTBO XOJOJUIBHUKOB MOAAETCSl BOJO-CMOJISTHAS SMYJIIbCHUS?
Jis mpenoTBpaIeHus OMOJIOTMYECKOr0 00pacTaHus IIOBEPXHOCTH TPYO

st mpenoTBpalieHus OTI0XKEeH!H Had TaiHa

Jast mydinero pasjieneHus ra3o0Boii, )KUAKOH U TBepaoH da3z

s npenoTBpaleHus: KOppo3uu

Kak m3mensercs PAaCTBOPECHUEC aMMMaKa, YIJICKUCJIOTBI, CEPOBOAOPOJAA, NUAHUCTOrO0 BOAOPOJAA U JIp. KOMIIOHCHTOB




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUT

[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

KOKCOBOTO ra3a B €ro KOHJeHcaTe mpH Oosee rimyookoM oxnakaernu B [11'X ?
VBenuuuBaerca . Her npsimoii 3aBucumMoct  He uaMeHsieTcst yMeHbLIaeTcs
JUJIs1 94ero yCcTaHaBIMBAIOTCS MIEKTPOPIIIBTPHI B I€XaX YIaBIUBAHHS ?
Jnst ynaneHus U3 KOKCOBOIO Ta3a TyMaHOOOpa3HOM CMOJIBI M HadTannHa

I[JI;I yYAajaeHus U3 KOKCOBOI'O ra3a KOKCOBOM 1 yTOHBHOﬁ IIbLIN

I[J'I?I YAaJICHHUA U3 KOKCOBOI'O ra3a CCpHUCTBIX U a30TUCTBIX COCTMHCHUH

,21.]151 yYaaJCeHusA U3 KUCJI0poJa BO3yxXa XUMHYCCKU aKTUBHBIX COC}II/IHCHI/Iﬁ

Temneparypa TeXHHYECKOW BOJIbI 0OOPOTHOTO IIUKJIA HAa BBIXOJE M3 TEINIOOOMEHHO# annapaTypsl (0€3 KOMIIEKCHOU
00paboTKU BOJBI) HE MOXKET MTPEBBIIIATD
42°C 50°C  30°C 55°C

Yro sBNIsieTCS OCHOBHOW NMPUIMHON OTpaHUUYCHMS HarpeBa 0OOPOTHOM TEXHWYECKOH BOABI Ha BBIXOJIE U3 TEINIOOOMEHHON
annaparypsl ?

VYcunenue KOppo3uH TEIIIO0OMEHHOI! anmaparypsl

HeBo3MOXHOCTH OXTaANTh HArPETYI0 00OPOTHYIO BOAY B AATbHEHIIIEM 10 HY)KHOH TeMIIepaTypsl

Otnoxenne ¢pycoB Ha MOBEPXHOCTH TEINIOOOMEHHOH anmapaTypsl

OtiioXeHUe COJIeH )KECTKOCTH U OHOJIOrnyecKkoe oOpacTaHne OXJIKIaeMON MOBEPXHOCTH

.Kak nzmeHnsiercst temnepaTypa KOKCOBOTO ra3a, IpoXoJsl Yepe3 MallMHHbIN 3a71?
YMeHblIIaeTcs

DTO 3aBUCHUT OT KOJIMYESCTBA MEPEKAYUBAEMOI0 raza

YBennuuBaeTcs

DTO0 3aBUCUT OT CTEIIEHHU OXJIaXKIEHNUs KOKCOBOro rasza B I1I'X

Kak n3Mensercs mornomeHne amMMHaka ¥ CepoBOIOPOJa aOCOPOCHTOM C YMEHBIIICHHEM TeMIIepaTyphl KOKCOBOTO Ta3a’?
YBennunuBaeTcs VYwMmenpmaercs  He usmensiercs Het npsimoii 3aBUCUMOCTH

.B pe3ynbpTaTe Kakoro mporecca MpouCXoIUT YIIABIHBaHUE CEPOBOIOPOJIA H3 KOKCOBOTO ra3a IIPH  COBMECTHOM CIIOCO0E
nmaauBanust NHz u H,S?
B pe3ynbrare B3auMOJEHCTBUS MEXAY aMMHAKOM U CEPOBOIOPOIOM

B pesynbraTe XuMuueckoit abcopOiy  cepoBOJ0po1a aMMHUAYHOM BOIOH
B pesynbrate dpusnueckoit abcopOuy cepoBoopoia OTIYTOH aMMHAYHON BOIOH

B pesynbrare packucieHrs HACHIIIEHHON aMMUaYyHOM BOJIbI

Kaxum 06pa30M MOXXHO YJQJIWUTh COJIN CBSI3AHHOI'O aMMHUAKa U3 aMMHaYHOU BOI[BI?




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUT

[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

BO3HeﬁCTByﬂ Ha BOy C1a0BIMHM KUCIIOTAMH

Bo3snelicTBys Ha BOAy CHIIBHBIMU ILET0YaMHU

[loBpIlIas TeMnepaTypy aMMHUAqYHON BOJIBI

ITonaBast ocTpelii map

Z[J'IH YCTOo CIYKHUT aMMHUavYHas KOJIOHHA?

Jist pa3noxeHus ¥ OTIYBKH COJIeH CBSI3aHHOTO aMMHaKa U3 aMMHUAYHOM BOJIBI

Jns oTnyBKM coJiel JeTyuero aMmMuaKka U3 aMMHUaqyHOM BOJIbI

I[J'IH PA3JI0KECHNA aMMHaKa 10 a30Ta 1 BOAOPOJa

I[J'Iﬂ YAaJIeHUs aMMHaKa U3 KOKCOBOI'O ra3a

yKa)KI/ITe, TIovuemMy HCO6XO,Z[I/IMO YAQAIATH AMMHAK U3 KOKCOBOI'O raza?

AMMUax nposiBISIET CUIIBHBIE KOPPO3HOHHBIE CBOIMCTBA, €0 CYKMI'aHUE, IPUBOJIUT K BEIOpOcaM B aTMOC(hepy TOKCHYHBIX
OKHCJIOB a30Ta

AMMBaK KOKCOBOTO Trasa HCIOJIb3YyETCA AJI IPOMU3BOACTBA aMMHaYHOU BOJIBI

AMMmMaK SIBIIIETCS IOCHHBIM KOMITIOHCHTOM KOKCOBOI'O ra3a

Yro npencrasiseT co00il  KaMEHHOYTOJIBHOE MOTJIOTUTEIBLHOE MACII0, UCTIONb3YEMOe IS YJIaBIMBAHUS OSH30JIbHBIX
YTIIEBOOPOIOB?

@paxkuuto HedTH ¢ Temieparypoit kunenus 230-270°C

dpakunio KaMEeHHOYTOJILHOM CMOUIBI ¢ TemriepaTypoid kuneHus 230-270°C

@paxkuuto HedTH ¢ TemnepaTypoii kunenus 270-310°C

OpakIuo KaMeHHOYTOJIBHON CMOJIEI ¢ Temriepatypoit kunenuns 210-230°C

[Toyemy HEOOXOJIMMO MBITh MTOTJIOTUTENBHOE MACIIO OT (hEHOJIOB
@DeHObI BCTYNAIOT B XMMHUUECKOE B3aMMOAEHCTBHE C HEKOTOPBIMHE KOMIIOHEHTAMH KOKCOBOTO I'a3a M yXyAILIAlOT

YyJ1aBJIUBaAHUE OCH30JIbHBIX Yri€eBoaopoaoB

DeHOITBI IEPEXOAAT B CHIPOH OSH30II, yXYIIIas €ro Ka4yecTBO

@DeHonbl 00pa3yroT ¢ BOJOH TPYIHO pa3AeisieMble IMYJILCHH, U TOBBIMAIOT BA3KOCTh Macia

®DeHoIIbI BBIMIAJIA0OT B OCAJOK ITPHU OXJIAKACHUH, 3a0uBas Hacaaky Cpr66ep0B

[ToyeMy mornoTuTeTLHOEC KAMEHHOYTOJLHOE MACJIO HE TOJDKHO cojepkath Ooinee 3% otrona no 230°C?
Oro mpuBeneT K 00pa30BaHHUIO KPUCTAJUTMICCKUAX OCAKOB, YXYIIIAIONIHNX paboTy abcopOepoB U K YBEITUICHUIO

COTIPOTHUBIIEHUS CKPyOOEepoB
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3JIEMEHT
KOMIIETCHLIUT

[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

9710 MPUBCIACT K YBCJIMUCHHNIO 3aTpaT TCIJIa HA HAI'PEB NOITIOTUTECIBHOI'O Macjla U K YBCJIMUCHUIO NaBJICHUA B
JUCTUUISLIMOHHOM KOJIOHHE

9710 MPUBCIACT K YBCJINMUCHUIO JaBJICHUA B KOJIOHHC, ITOBBIIICHUIO BA3KOCTU Macjia, YBCJIMYCHUIO pacxoda
TIOTJIOTUTCIIHPHOI'O Macjia

OTO MPUBEET K YXYIICHNAIO Ka4ecTBa CBIPOTO OEH30J1a, ITOpYe MOTIOTHTEIHHOTO Macia M yBEITHICHHUIO BBIX0a
MIOJIMMEPOB B pereHepaTope

C 4eMm cBsi3aHa HCO6XO]II/IMOCTI: pereucpanu nNorjioTUTCILHOTO Macia?

C monumepu3zanyen HapTaInHa, COAEPIKALIETOC B Macie OT MOCTOSIHHBIX TEMIIEPaTYPHBIX MepenagoB

C HOHHMepHBaHHCﬁ Macjia u3-3a XUMHYCCKOIo BBaHMOHeﬁCTBHH €ro KOMIIOHEHTOB ¢ OE€H30JILHBIMHU
yriieBogopoaaMmu

C mepexofoM KaMEeHHOYTOJILHOM CMOJIBI, COICpIKAILeHCs B KOKCOBOM rase, B MOTJIOTHTEIBHOE MACIIo

C HOHHMepHBaHHCﬁ macia oT BOSHCﬁCTBHﬂ Ha HETO TEMIICPATYPhI, KUCJI0pOAa, CCPOBOAOPOAA, HCTIPEACIbHBIX U

Ap., COACPKAMMNXCA B KOKCOBOM ra3e COGHHHGHHﬁ

Kakue ¢usnueckne cBOMCTBa OTHOCSTCS K ChIpoMy OeH30u1y?

He pactBopuM B BOJiE, IeTYe BOJIBI, JIETKO OT HEE OTCTAMBAECTCS

He pactBopum B Bojie, 00pa3yeT ¢ BOAOH IMYIBCHIO

He pactBopuM B BOJIE, TsKENee BOMABI, JIETKO OT He€ OTCTauBaeTCs

PacTBOpHM B BOJZiE, IETKO U3 HEE OTTOHSAETCA

YT0 HE BXOIUT COCTAB CHIPOro OeHzomna?
Tomyon  TpumeTnnOeH30IBI Kcunosnsr Hurporomyon

UeM xapakTepusyeTcs KadecTBO ChIporo 6ensomna?
CopepxaHueM 9UCTOro OeH30J1a OrronomM si0 180°C CoaepxaHueM 3016l OrronomM s0 150°C

KakoBsI pecypchl O€H30JIbHBIX YTICBOAOPOIOB B KOKCOBOM raze?
Ot 40,0 10 47,0 /™ 015,010 12,0 /m® Ot 25,0 10 35,0 t/m Or 18,0 10 25,0 /™°
YTo SIBASICTCS OCHOBHBIM HEJIOCTATKOM XOJIOAMIbHUKOB HEIOCPEACTBEHHOIO IEHCTBHS?
Huskas 3 peKTHBHOCTD OXJIaXICHHU KOKCOBOTO Ta3a

Bricokoe COIMPOTUBJICHUEC IT'Aa30BOMY IMOTOKY
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3JIEMEHT
KOMIIETCHLIUT

[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

Hacepimenue oxnaxaaromniei BOAbl TOKCHYHBIMH BEIICCTBAMU, COACPIKAIIUMUCA B KOKCOBOM I'a3€ U UX BI)I6pOCI>I Ha
TpaapHE KOHCYHOT'O0 OXJIAXKICHUA

HCOGXOZ[I/IMOCTL 00s13aTeNbLHOM MOATOTOBKHU OXJIAXKIAKOIICH BO/JIbI, YIaJICHUEC U3 Heé B3Becel U coJiel )KECTKOCTH

I'ne HemoCpenCTBEHHO yCTAHABINBAIOTCSI KOHEYHBIE Ta30BbIC XOIOIUIbHUKH?
[Tepen cynbdatHeM oTaeneraneM  [locie cynbgaTHOTO OTICICHHS IMocne ammuadnoTO CKpyOOEpa
ITocne nepBUYHBIX Ta30BBIX XOJIOJUILHUKOB

Kaxkoii Tox co3naéres B aneKTpouiibTpax 1exa yiaaBiuBaHus?
Ilepemennbiii IlocrostHublli  BuxpeBoil Tox BBICOKOM 4acTOTBI

YTO MPOUCXOAUT HPH OXIAXKICHIHA KOKCOBOTO Ta3a B ra30c60pHHKe?

[ToBblmaeTcs BIarocoep)kaHue KOKCOBOTO raza KoHnzeHcupyetcs Besi cMoJia U3 rasza

U3 KoKcoBOro rasa ynausoTces Gpycsl PasnararoTcs conu CBA3aHHOTO aMMHUaKa M3 OXJIaXKIaloIIeii BOIbI
Kaxoif kOMIIOHEHT npeobiagaeT B cocTaBe 0OpaTHOr0 KOKCOBOTO rasa?

H, CH, CO CO,

Jlo kakoil Temmeparypsl oXj1a)aaeTcst KOKCOBEIH ra3 B ra30cO0pHuKe?
94-98°C  68-72°C 85-80°C  98-102°C

ITouemy maccoBas KOHLICHTPAIIHS CMOJIMCTBIX BEIIECTS B aMMUAYHOM BOJIE ITOCJIE OTACIEHHUS KOHAEHCAIUN JOJDKHA
ObITH He Ooxee 0,55 r/mM™?

[ToTomy, 4TO CMONUCTBIE BeLeCTBA 3a0UBaOT (POPCYHKH, PACTIBUIAIONINE aMMHUAYHYIO BOIY B ra30CO0OpHHUKAX

HOTOMy YTO CMOJIUCTBIC BEHICCTBA HE MMO3BOJIAIOT YIAJIUTh aMMHUAK U3 aMMHaYHOM BOJbI

IToTOMy YTO CMONHCTBIE COETMHEHUS 3a0MBAIOT HACAJIKY TpajpeH

HOTOMy YTO CMOJIMCTBIC COCIMHCHUA BMCCTEC C BOI[Oﬁ nonagaroT B BOAOCMBI, 3arpsA3Hssa UX

Kakum 00pa3om ycTpaHseTcsl HAKOIUICHHE COJIeH CBsI3aHHOT'O aMMHMaKa B BOJIE LIMKJIA ra30COOPHHKOB?

Paspymienuem coneit mpu 100aBICHNN B BOIY XUMUYECKUX PEAareHTOB

JIOTIOTHUTENEHBIM OTCTOEM BOJBI IIUKJIA Ta30CO0pHIKA

CMmemmBaHHEM U OOMEHOM BOJSHBIX IUKJIOB razocbopuuka u [1I'X

HapOBBIM MOAOIPEBOM BO/IbI IIUKJIA Fa3OC60pHI/IKa

U3 gero (I)OpMI/IpyeTCH HaJACMOJIbHas aMMHUadyHas BO,Ha?

W3 Biraru mMuXThl, TEXHUYECKOH BOABL, BOABI BXY

W3 nuporeneTnueckoi Biaru, Boasl BXY, TexHnueckoil BoJbl KOHEYHOT'O OXJIaKICHUS
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[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

M3 nuporeneTnyeckoi Biaru, Blaru napouHxXeKuuu, Boasl bXVY

J4 3 HHpOFeHeTH‘-IeCKOﬁ BJIaru, Bjlard IIUXThI U BJIard NApOUHKCKIIUN
Kyﬂa HETIOCPEACTBEHHO HAIIPABIISICTCA M30BITOYHAS aMMHUAYHAS BOJa U3 OTACIICHUA KOHHGHC&HI/II/I?

Ha Tymenue kokca Ha mepepabotky  Ha oxmaxknenue B rpagupau  Ha oporenue ra3oc6opHrKa
CKOJIBKO JIOJDKHA COCTAaBISATE MaccoBast OIS 30J16I B CMOJIE, MTOCTYTIAIOMIeH Ha mepepaboTKy?
He 6oinee 0,1% He 6omee 0,5% He Gonee 1% He 6onee 0,03%

[Toyemy mMaccoBast JOJIsI 307161 B CMOJIE HMEET JKECTKUE OTpaHHYCHUs?
30J1a 3a0uBaeT HEHTPU(YTH OTACICHUS ACILIaMalluU

30ia MemaeT 00e3BOKUBAHUIO CMOJIBI

3o0ma yXyQmaeT KavyecTBO IeKa, 3aTPyIHICT SKCILTyaTaIllio TPYOUaThIX YCTAaHOBOK, 3a0MBACT XPaHIIIHIIA
30712 paBHOMEPHO PACIPEICIIACTCS O BCeM (DPaKIMsIM CMOJIbI, BBI3bIBAs YXY/IIIICHHE UX Ka4eCcTBa

3a c4eT KaKoi CIIIBI HACT pa3JelicHIe BOIBI, CMOJEI U ()yCOB B OTICICHUH JCTLIaMAIIH?
3a cueT cubl ApXuMesa, CUiIbl TSHKECTH Cuitel TpeHUS CHIIBI TSDKECTH
I{eHTpOOEIKHOM CHIIBI U YACTBHOTO Beca

Hoquy MaccCoBasd 0Jid BOABI B CMOJIC HMCCT )KCCTKHEC OrpaHI/I‘IeHI/Iﬂ?
Hanmmane BO/JIbI B CMOJIC YBCIIMYUBACT JABJICHUC B peKTI/I(I)I/IKaLII/IOHHOI\/'I KOJIOHHE U CHHIKACT €€ MMPOU3BOAUTCIIBHOCTD
Hanmmane BOJIbI B CMOJIC YBCIINYUBACT 00beM TEIIO0OMEHHOM afnmnaparypsl

Hanmmane BOJIbI B CMOJIC CHUIKACT Ka4CCTBO MOJYyYaCMbIX (I)paKLII/Iﬁ

Hanuuue Boabl B cMOJie CHUXKAET TEMIIEPATypPy pa3MArdeHus rneka

J1J1s1 4ero KOKCOBBIH Ta3 Iepe]] caTypaTopaMH IOI0TpeBaroT B pemedepax?
Jnst ynaneHus MMpUAMHOBEIX OCHOBAHUH C 0OpPAaTHBIM KOKCOBBIM I'a30M
st yBeTMUYeHUs! KPYITHOCTH COJIN

I[J'I?I MNpeAOTBpAIICHUA O6BO,ZlHCHI/I$[ BAaHHBI CATYpPATOPAa KOHACHCATOM Ira3a

I[J'IS[ YMEHBUICHUA TOTEPh aMMHUAKa C O6paTHI>IM KOKCOBBIM I'a30M

C kakoil TeMneparypoil KOKCOBBIH ra3 IIOCTyIaeT B caTypaTop?

85-90 °C 25-30°C 30-40 °C 60-70 °C

MaccoBast 107151, KaKOT0 XMMHUYECKOT0 3JIEMEHTa HOPMUPYETCsI COTJIaCHO TPeOOBaHMSIM K TEXHUUECKOI cepHOI Kuciore?
N S Fe Mg

Kakue xumndeckue COCAUHCHUSA, KPOME cynb(baTa aMMOHUs, O6p33yIOTC$I B caTypaTrope npu B3aPIMO,Z[€ﬁCTBPIH CepHOﬁ
KHUCJIOTBI C a30TCOACPIKAIIMMHU KOMIIOHCHTAMH KOKCOBOI'O rasza?

TUTHAPOCYIB(hAT aMMOHUS, CyIb(paT XHHOJINHA, HUTPAT CEPBI

Bucynbar ammonus, cyibdaT mupunuHa, Oucynb(ar nupuanHa
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JuruapocyibdaT nupuauHa, cyab(at XMHOIMHA

Hurpar cepsl, cynb(ononumepst

CKOJIBKO COCTaBIIET ONTHUMaNbHasi MAacCoBast 10l CBOOOAHON CEpHON KHCIIOTHI B MATOYHOM PacTBOpPE caTypartopa’?
10-12% 4-5% 1-1,5% 6-8%
YeM mpou3BOAMTCS NEPEMEIINBAHNE BEPXHUX CIOEB MATOYHOT'O pacTBOpa B caTypaTtope?
BapboTaxkeM cepHOI KHCIOTHI Yepe3 CIIOH pacTBOpa

Memankoi

KOKCOBBIM ra3oM, BBIXOJSIIMM W3 30HTA [0 HAMPABJSIONIMM JIOTATKAM, W 0apOOTHUPYIONIMM uepe3 CIIon
pacTtBOpa

Bpamaroniumucs gonarkaMu 30HTa

Pewums 3a0ayy:

Paccuntarh He00X0IMMOE KOJMYECTBO XOJIOAMIFHUKOB AJIs OXJIQKICHHS MMOCTYIAOIIETo Ta3a.

Tun X0n0IUTFHUKOB — C TOPU3OHTAIBHBIM PACIIONIOXKEHHUEM TPYO.

KonunuecTBo nocrynarommx ra3os:

KOKCOBBIH raz - 140000 m*/u.

MaccoBast KOHIIEHTpalHsi KOMIOHEHTOB:

BOJIsiHBIE Tapbl — 355,0 1"/M3;

napsl cMoJbl — 89,0 r/M3;

O0eH30bpHBIE yTieBogopoas — 30,0 r/M3;

cepoBogopon — 2,0 r/m®;

ammuak — 8,0 /v,

Temneparypa nocrynaromero raza 86 °C, nasnenune 760 MM. pT. CT., TEMIIEpaTypa ra3a Ha BbIXOJE U3
xonoauibHuKa 28 °C, gaBnenue 745 mM. pT. cT. TemnepaTtypa oxiaxaaronieil Boasl Ha Bxoje 25 °C,
Ha Bbixoje 42 °C.

Xapakrepuctuka muxthl W=6,0%; A°= 7,55%; V'= 24,5%; S°=2,12%; N°=1,88%

3anaHus Ha KypcoBYIO paboTy
Tewma: I[lepBuuHOE OXJaXK/IeHIE KOKCOBOTO ra3a B ra30cOOpHUKE
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o0OyueHus
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3amanue 1: B mosicHuTenpHOM 3anucke (10 50 cTpaHmIl) OTPa3uTh CIETYIONINE BOIIPOCHL:
[lepBr4HOE OXJIAXKICHHE KOKCOBI'O ra3a 1 ero HeoOX0JUMOCTb.
AHanm3 mporecca OXJIaXAeHUs ra3a B Ta30cOOpHHUKax. | MapaBIU4YecKuii W TeMIIEPaTyPHBIA PEeXUM padOThI
razocOopHuKa. PaznumyHbie KOHCTPYKIMK Ta30c00pHUKOB. L{uKki razocOopHuKa.
Pacuer razocOopHuKa KOKCOBOH OaTaped.

Ucxonnrsie nanusie: Kokcoras OaTtapest, cocTosmas u3 65 nedel, ¢ moie3HbIM 00beMoM KaMmepsl 32,5M3.
O6opor neueit 174. Hacemaas miotHOCTS padouei mmxThl 0,81/M3.CocTaB cyXxoro KOKCOBOTO ras3a, B

nporeHTax (%):

Bomnopona 58,92
Mertana 26,87
Oxkwucsk yriepoaa 6,1
JByokucse yriepoaa 1,95
ApoMaTH4eCcKHe COCTUHEHHS 2,66
AzoTa 2,96
Kucnopona 0,54
Pe3ynpTaThl TEXHUYECKOTO aHaIM3a, B poreHTax (%):

BiaxxuocTs 8,6

3oma 8,43

Brixon neTy4ynx KOMIOHEHTOB 274

Cepa obmas 0,58

A3sor 1,9

IIpencraButs 2 yeptexa hopmara Al (TexHOJIOrHYECKas cXeMa IIpoLecca 1 OCHOBHOM ammapar)

Tema: YmaBanBaHne aMMHaKa U3 KOKCOBOI'O rasa 6€CC8.TypaT0pHBIM METOAO0OM.

3ananue 2: B noscHuTENbHOM 3anucke (10 50 cTpaHuUIl) OTPa3UTh CIEYIOIINE BOIPOCHL:

VYaBnuBaHuE aMMHaKa U3 KOKCOBOTO Ta3a. beccaTypatopHble yCTaHOBKH MTPOU3BOICTBA Cyb(aTa aMMOHHUS.
WX 10cTOMHCTBA U HEOCTATKU. TEeXHOJIOIHUSCKUE CXEMbI 0€3 yIIapuBaHUs U ¢ yIIapUBaHHEM MAaTOYHOIO
pacTBopa. Pacnipenenenue moriomneHnss aMMuaka 1o cTyrneHsm abcopoepa. Pacuer ycraHoBKH.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUT

[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

HcxonHble NaHHbIE AJIS pacyera:

B abcopbep( b1) TOCTYMAKOT :

KoxkcoBsrii Ta3, ciemyromero coctasa, Kr/4:

Cyxoi1 KOKCOBBIH ra3 130207
Boasiabpie napet 5173
Ben3zonbHbIE YIIEeBOIOPOIBI 4200
CepoBoaopos 1980
Ammuax 761
[MupuarHOBEIE OCHOBAHUS 56
AMMIaYHO-BOASIHBIE TIAPHI, COICPIKAILUE, KT/

AmMmuax 273
CepoBoaopon 91,2
JByokucs yriepoaa 95.8
Bopsublie mapsl 1637, 8
[TupuauHOBBIE OCHOBaHUA 10,6
[lotepu amMuaka ¢ oOpaTHbIM KOKCOBBIM TazoM 0,03 r/mM3; mupuanHOBBIX ocHOBaHUH 0,02 /M3

Tewma: YnaBnuBanue O€H30JIbHBIX YTJIEBOJAOPOAOB
3ananue 3: B nogcHuTenbHoM 3anucke (10 50 cTpaHuUIl) OTpa3uTh CIEAYIONINE BOIPOCH

. CocTaB u cBOHCTBa CBIPOro 6eH3071a. MeTo bl U3BJICUeHUS OCH30IbHBIX YTIIEBOJOPOJIOB U3 KOKCOBOTO rasa.
Konctpyxkmmu ckpy006epoB ( ¢ IepeBsHHON XOpAOBOI HACAAKOW, METAJUIMYECKOW CITUPATHHOMH,
TUIOCKOTapajIeIbHBIMH HacaJAKaMu, TapesibyaThie v nosble). CpaBHUTENIbHAS OLeHKa. TexHOoIorniecKkas cxema
U pexxuM paboThl ckpyOOepHoro oTaeneHus. Pacuer ckpy6OepoB 1 KOJIMYecTBa KAMEHHOYTOJIBHOTO
MOTJIOTUTENFHOTO M COJISIPOBOTO Maca.

B ckpy66ep noctynaer 90 Toic. M3/4.

B ckpy00epsI ocTymnaer ra3 CieAyIoIIero cocTaa:




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUT

[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

M3/4
Cyxoi1 KOKCOBBIH ra3 86220,0
Bopasabie mapbl 2610,0
BenzonbHbIE yTIIEeBOI0POIBI 720,0
CepoBoaopon 450,0

Temnepatypa nocrynaroriero raza 250C u naBnenne 850 Mm.pt.cT. [loTepn OEH30IBHBIX YTIIEBOAOPOIOB C
BBIXOJISIIUM ra30M, paBHBIMU 2 T/M3 CyXOro rasa.
CocTaB cyxoro KOKCOBOTo rasa, B mpouenrax (%):

Bonopona 58,92
Mertana 26,87
Oxwuch yriepoaa 6,1
JIByokuch yriepona 1,95
ApomaTH4ecKue COeTUHEHUS 2,66

A3ora 2,96
Kucnopona 0,54

Tema 4: [Ipon3BOACTBO JETKUX MUPUIUHOBBIX OCHOBAHUH.

3ananue 4: B noscHuTenpHOM 3anvcke (10 50 cTpaHuIl) OTPa3UTh CIEIYIOIINE BOIIPOCHL:

Pecypchbl mupuAMHOBBIX OCHOBAaHHMI U UX paclpelesieHHe MEXy ra30M, BOAOH U CMOJIOH. XapaKTepuCTHKa
JIETKHUX MUPUAMHOBBIX OCHOBAaHUN M UX PUMEHEHUE. Y CJIOBUS YJIaBIMBAaHUS OCHOBAaHUN U3 ra3a M U3BJICUCHUE
MX U3 MaTU4YHOIO pacTBOpa. PacyeT MUpUAMHOBON OCTAaHOBKH.

Hcxonnble TaHHBIE A pacyeTa:

B abcopbep( 1) moOCTymaoT :

KoxkcoBslii ra3, cieayrolero cocrasa, Kr/4:

Cyxo0ii KOKCOBBII ra3 130207

Bopsublie mapsr 5173

Ben3onbHbIe YyrieBo10poabl 4200




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUT

[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

CepoBomopon 1980
Ammuax 761
[TupuMHOBBIE OCHOBAHUS 56
AMMIaYHO-BOASIHBIEC TIAPHI, COACPIKAILUE, KT/

AmMmuax 273
CepoBoaopon 91,2
JIByokuch yriepona 95,8
Boasiabpie napet 1637, 8
[MupuauHOBEIE OCHOBaHUSA 10,6

[Morepu amMuaka ¢ oOpaTHbIM KOKCOBbIM razoM 0,03 1/M3; mupuanHoBbIX ocHoBaHmid 0,02 /M3

Tewma 5: IlepeuuHoe oxnaxkaeHue KokcoBoro rasza B [1I'X.

3ananue: B moscauTensHOM 3amucke (10 50 cTpaHUIl) OTpa3uTh CIEAYIONIHE BOIPOCHL:
[epBruHOE OXJIQXKICHHE KOKCOBOTO r'a3a U €ro Heo0XoauMocCTh. OXJIaK/ICHHE Ta3a B IEPBUYHBIX I'a30BbIX
xonouibHUKaX. CpaBHUTENbHAS XapaKTEPUCTHKA XOJIOAUIHFHIKOB PA3IMYHBIX KOHCTPYKITHH ( €
BEPTHKAIbHBIM, TOPU30HTAILHBIM PACIIOIOKEHUEM TPYO, pEBEPCHBHBIE, HEMOCPEICTBEHHOTO JeHCTBHUS).
AnmapaTsl BO3AYITHOTO OXJIaxAeHHs. PacdeT TpyO4aThIX XOJIOAMIEHUKOB.

[lepBruHBIE Ta30BBIE XOMOMUIBPHUKY YCTAHABIUBAIOTCS HA Ta30BbBIN MOTOK, UAYIIHNA OT YeThIpeX OaTapeit
KOKCOBBIX meueld. KoiamdecTBo ra3oB, MOCTYMAIONINX B XOJIOIUILHUKH, COCTABIISIET:

Kr/4a
Cyxoit KOKCOBBIH ra3 46 018,15
Bopsuslie napsl 61 455,74
[Tapbr cMOJIBI 2 596,60
Bben3zonbHbIE YreBO10OPOIBI 2 600,75
CepoBoaopon 265,14
AMMuak 714,52

Hroro 113 650,9




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUT

[TnaHupyeMbie pe3ybTaThl
o0OyueHus

OrieHOYHBIC cpe€acTaa

CocTaB cyXxoro KOKCOBOTO rasa, B porienTax (%):

Bonopona

Merana

Okucs yriepoaa

JByokucs yriepoaa
ApomaTH4ecKue COeTUHEHUS
A3zora

Kucnopona

58,92
26,87
6,1
1,95
2,66
2,96
0,54




0) Ilopsinox npoBeaeHUs MPOMEKYTOYHOMN aTTeCTALMM, I0KA3ATEJH U KPUTEPUH OLlCHUBAHUS:
[TpomexxyTouHas aTTecTauus 1o qucuuiuinie «/3pneueHne u nepepadoTka XUMHYECKHX MPOAYKTOB
KOKCOBaHMS» BKJIIOYAET TEOPETHUECKHUE BOIIPOCHI, T03BOJISIIOIIIE OLIEHUTh YPOBEHb YCBOCHHUS
00yyaroIuMHucs 3HaHWH, U TPAKTUIECKUE 3aJaHNs, BEIIBISIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHUH 1
BJIaJICHHUI, TPOBOJUTCS B OpPME DK3aMEHA M 3a4€Ta, BBIOJHEHHUS U 3alIUTHI KypCOBOM PaOOTHI.
Iloxa3zaTesin M KpUTepPHHU OLICHMBAHUS 3a4eTa:
— Ha OLICHKY «3a4YTeH0» — 00y4aroluiics AeMOHCTPUPYET BHICOKHI M CPEJHUN YPOBEHb
c(hopMHUPOBaHHOCTH KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTHIECKOEe U TITyOOKOe 3HaHHE yI4eOHOTO
Mmatepuaia. [[paBUIbHBIE OTBETHI JOIKHEBI COCTABIATEH Ooiee 50% OT MpeyIo’KEeHHBIX BOIIPOCOB
— Ha OLICHKY «He 3a4TeH0» — O0YyJaloUIMiicsl IEeMOHCTpHUPYET 3HaHus He Oonee 50% TeopeTHIecKoro
MaTepHaa, I0IyCKaeT CYIEeCTBEHHbIE OIINOKH, HE MOKET [10KAa3aTh MHTEIUIEKTYaIbHbIE HABBIKH.
DK3aMeH 10 JaHHOH JUCLUUILTHHE TPOBOAMUTCS 00 B popme TecTa, 1100 1o Onneram
IToka3zaresu U KpUTEepUHU OLleHMBaHMsI IK3aMeHa (B ¢popMe TecTa):
— Ha OIEHKY «OTJINYHO» (5 0aoB) — 00yJalonuiicss JEMOHCTPHUPYET BBICOKUH YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIN, BCECTOPOHHEE, CHCTEMAaTHUECKOE U INTyOOKOe 3HaHUE yueOHOTO
Mmatepuaia. IIpaBuibHBIC OTBETHI JOIKHBI COCTABIATH 80% OT MpEeAIOKEHHBIX BOIIPOCOB
— Ha OIICHKY «X0opomIo» (4 6aia) — 00y4aroIuiCs TEMOHCTPUPYET CPESIHUHN YPOBCHb
c(hOpMHPOBAHHOCTH KOMIIETCHLIMI: OCHOBHbIE 3HAHHSI, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
He3HauuTeIbHble oOKU. [IpaBruibHBIE OTBETHI TOHKHBI COCTABIATE 65% OT MpeIoKeHHBIX BOIIPOCOB
- Ha OIICHKY «Y/JI0BJIETBOPUTENBHO» (3 Oanna) — 00yJaronuiics JeMOHCTPUPYET TTIOPOTOBBIN YPOBEHb
c(hOpMHUPOBAaHHOCTH KOMIIETCHLIUH: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHII JOMYCKAIOTCS OIIUOKH,
MIPOSIBIISIETCSI OTCYTCTBHE OTJIENbHBIX 3HaHUH. [IpaBUIbHBIE OTBETHI TOJIKHBI cOCTaBIATh 50% oT
MMPEAJIOKCHHBIX BOIIPOCOB
— Ha OLICHKY «HeY/10BJIeTBOPUTEJILHO» (2 6asia) — 00ydJaromuiics: AeMOHCTpUpyeT 3HaHus He Oomee 40%
TEOPETUIECKOT0 MaTepHala, IOIMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET MOKa3aTh NMHTEIJICKTyalbHbIE
HaBbIKU. [IpaBuibHBIE OTBETHI COCTABISIIOT MeHee 40% OT IMpeAIoKEHHBIX BOIPOCOB
— Ha OLICHKY «HeYI0BJIETBOPUTEIbHOY» (1 6amr) — o0ydaromuiicss He MOXKET ITOKa3aTh 3HAHUsI HA YPOBHE
BOCITPOU3BCICHUA U O6’L$[CHCHI/I$[ I/IH(i)OpMaHI/II/I, HE MOXXET MMOKa3aTh UHTCJUICKTYAaJIbHbIC HABBIKU PCUICHUA
NPOCTHIX 3a71a4. [IpaBUIbHBIE OTBETHI COCTABISIIOT MeHee 25% OT NMpeUI0’KEHHBIX BOIIPOCOB
DK3aMeH B YCTHOH opMe MPOBOAUTCS 110 IK3aMEHAIIMOHHBIM OHMJICTaM, KaXK/IbIi U3 KOTOPBIX BKIIIOUACT 2
TEOPETUYECKUX BOMPOCca
IToka3zaTesin M KPUTEPHHU OLIEHMBAHUS IK3aMeHa:
— Ha OLIEHKY «OTJHYHO» (5 06aJIoB) — 00YYAIOUIHIACS IEMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U INTyOOKOe 3HaHUe yueOHOTro
Marepuaia, CBOOOIHO BBIMOJHSET MPAKTUUYECKUE 3aJaHNs1, CBOOOIHO ONEpUpYeT 3HAHUSIMH, YMEHUSIMH,
NPUMEHSET UX B CUTYalMsX MOBBIILIEHHOHN CI0XHOCTH.
— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yJaromuiics AeMOHCTPUPYET CPEAHUI ypPOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁZ OCHOBHBIC 3HaHHWA, YMCHHA OCBOCHbBI, HO IOITYCKArOTCsA
HE3HAYUTEIbHbIC OIIMOKN, HETOYHOCTH, 3aTPYAHEHHS IPY aHAJTUTHIECKUX ONEPaLHsIX, IEpEeHOCe 3HAHUI
u YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalUH.
— Ha OIEHKY «YyAOBJIETBOPUTEIbHOY (3 6amta) — o0yJaronuiics AeMOHCTPUPYET MTOPOTOBBIN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETCHIIUI: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHI JOMYCKAIOTCS OIIUOKH,
IMPOABIIACTCA OTCYTCTBUEC OTACIIBHBIX 3HaHI/II\/'I, YMeHHfI, HaBBIKOB, o6yqa}01u1/1171c;1 HUCIIBITBIBACT
3HAYUTENIbHBIC 3aTPYAHEHUS [IPH OTIEPUPOBAHUN 3HAHUSAMHU U YMEHHUAMH MIPH UX NEPEHOCE HA HOBBIE
CHUTYaIUH.
— Ha OIIEHKY «HEYAOBJIETBOPUTEILHOY» (2 6amia) — oOydJaromuiicst IeMOHCTpUPYeET 3HaHUs He 6oee 20%
TEOPETUYECKOr0 MaTepHala, I0IyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET MOKa3aTh MHTEIJIEKTyaIbHbIE
HaBbIKW PCIICHHA IIPOCTHIX 3a1a4.



— Ha OIICHKY «HEYAOBJIETBOPUTEILHO» (1 Oaynt) — o0yJaromuiicss He MOXKET ITOKa3aTh 3HAHUS Ha YPOBHE
BOCITPOU3BE/ICHUS U OOBSICHEHUSI MHPOPMAIUH, HE MOXKET MTOKA3aTh HHTEIUICKTYaIbHbIC HABBIKH PEIICHUS
MPOCTHIX 3a/1a4.

Kypcoeasa paboma BBITIOHSAETCS IO/ PYKOBOJICTBOM IIPETIOAABATENs, B IPOIIECCE €€ HAIMCAHUS
oOyyaromuiics pa3BUBaeT HABBIKH K HAYYHOW paboTe, 3aKperJisisl U OAHOBPEMEHHO PacLIMpsis 3HAHUS,
MOJy4YeHHbIE TPH U3yueHnHU Kypca «/3BneueHne u nepepadoTka XUMHUUECKUX MPOAYKTOB KOKCOBAHUS.
IIpu BBITIOTHEHNH KyPCOBOM pabOThl  00yYaromuiics JOJDKEH MMOKa3aTh CBOE YMEHHE PadoTaTh C
HOPMATUBHBIM MaTepUalioM M JPYTUMH JIUTEPATYPHBIMU HCTOYHUKAMH, 8 TAK:KE BO3ZMOYKHOCTD
CHUCTEMAaTHU3UPOBATh U aHAJM3UPOBATH (PAKTHUECKUN MaTepHall M CaMOCTOSTETFHO TBOPYECKH €T0
OCMBICIIHBATE.

B nporiecce HanmcaHus KypcoBOi pabOThI 00yUaIONIHIACS JOKEH pa300paThCsl B TEOPETUICSCKUX
BOTIpOCax M30paHHON TeMBI, CAMOCTOSTENFHO IMPOAHAIM3UPOBATH IPAKTHYECKUI MaTepHa, pa3o0pars u
000CHOBAThH MPAKTHYECKHE TIPEATIOKECHUSI.

Iloxka3aTesin M1 KPpUTEPUHU OLEHUBAHUA KYPCOBOIi padoThI:

— Ha OIEHKY «OTJIUYHO» (5 0aIOB) — MPOEKT BHIIIOJHEH B COOTBETCTBUH C 3a/IaHUEM, 00ydatonuiicst
MMOKa3bIBACT BHICOKUIM YPOBEHL 3HAHUM HE TOJILKO Ha YPOBHE BOCTIPOMU3BEACHUA U O6’I)HCH€HI/IH
WH(GOPMAITUH, HO ¥ MHTEJUIEKTyallbHbIE HABBIKHM PEIICHUS po0IeM U 3a1ad, HaXOKICHHUS YHUKAITbHBIX
OTBETOB K HpO6HeMaM, OLICHKHU M BBIHCCCHUA KPUTHUYCCKUX Cy)KI[eHHP'I;

— Ha OIEHKY «X0pomio» (4 6ana) — MPOeKT BEITIOIHEH B COOTBETCTBUU C 33/IaHHEM, 00yJatOIIUiCs
MOKA3bIBACT 3HAHUS HE TOJIHKO HA YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHUST MH(POPMAIHH, HO U
HWHTCIIJICKTYaJIbHBIC HABBIKKW PCIICHNA HpO6HCM 1 3a71a4, HaXOKACHUS YHUKAJIIbHBIX OTBECTOB K HpO6JICMaM;
— Ha OIEHKY «Y/AOBJIETBOPUTEIbHO» (3 0asura) MpOeKT BHIIOIHEH B COOTBETCTBHH C 33/IaHUEM,
oOyyaronuiics MoKa3pIBacT 3HAHUS Ha YPOBHE BOCIIPOU3BECHUS 1 OOBSICHEHUSI HH(POPMALIUH,
HWHTCIIJICKTYaJIbHBIC HABBIKM PCIICHUA MMPOCTHIX 3a4a4,

— Ha OIEHKY «HeyA0BJIeTBOPHUTEIbHO» (2 0amna) — 3ajaHue MMpernoaaBaTeis BHITOTHEHO YaCTUYHO, B
MPOIIecCe 3alIUThI PA0OTHI O0YHAIOLIHIACS TOIMYyCKAET CYIIECTBEHHBIE OIIMOKH, HE MOYKET MOKa3aTh
WHTEIUICKTYaTbHbIE HABBIKU PEIICHHS TOCTABICHHON 3a/1a4m.

— Ha OLICHKY «HeYI0BJIETBOPUTEIbHO» (1 6aur) — 3ajaHue npenoaBatelis BBIIOJIHEHO YaCTHYHO,
o0yyaronuiics He MOXKET BOCIIPOU3BECTH M OOBSICHUTH COJIEPKAHUE, HE MOXKET ITOKa3aTh
WHTEIUICKTYaIbHbIE HaBBIKU PEIICHUS TOCTABICHHOM 3a/1a4m.



