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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM Toly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMHUYEeCKUX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu Kadeapbl MeTamTypriui i XUMHYEeCKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu Kageapbl MeTaluTyprud ¥ XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTamryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




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 TPOIECCOB YJIaBIWBAHMSI
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

HucuuruinHa V3Bnedenue u nepepaboTka XMMUYECKHUX MTPOAYKTOB KOKCOBAHUS BXOJIUT B
gacTh y4eOHOro IuIaHa (OPMHPYEMYI0 YYaCTHHKaMH OOpa30BaTENbHBIX  OTHOIICHUH
00pa3oBaTeNbHON IPOrPaMMBbI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

MaccooOMeHHbIE TPOLIECCHl XUMHUECKON TEXHOJIOTUU

Oprannyeckast XuMus

[Ipoueccel u anmapaThl XUMHYECKON TEXHOJIOTHUU

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

[ToaroroBka k caade u cada rocy1apCTBEHHOIO HK3aMEHa

IIponsBoacTBeHHAas - IPEAIUIIIIOMHAs IPAKTUKA

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW paOOTHI

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbraTte ocBoeHUS IUCHMIUIMHBI (Monyns) «M3BiedeHune U mnepepaboTka
XMMHYECKHX IIPOJYKTOB KOKCOBAaHHUs» OOydaromuics MAODKEH 00JanaTh CIEAYHOIIUMUI
KOMIETEHIVMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

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

IK-1.1 OneHuBaeT mnapaMeTpbl M PEXKUMbI B TEXHOJOTMYECKH CBSI3aHHBIX
OCHOBHBIX M  BCIIOMOTAaT€JIbHBIX  IPOLECCAX  KOKCOXMMHUYECKOTO
IIPOU3BOJICTBA

ITK-2 CriocobeH OCyIIeCTBIIATh KOHTPOJb ChIPbs, MAaT€pUajOB M TEKYUIMX OTKJIOHEHHH OT
3aJJaHHBIX MapaMeTpoB g 0OecleyeHHs] KauecTBa KOKCOXMMHMUYECKON MPOAYKIMU B XOJE €€
IIPOU3BOJICTBA

[1K-2.1 Ocy1iecTBise€T KOHTPOJIb CHIPbSl U MaTePHAJIOB JUIsl 00eCTIeYeHUsI KauecTBa
KOKCOXMMMUYECKOH MMPOIYKIIMH B X0JI€ €€ IPOM3BOACTBA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas Tpy1I0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padorta — 137,3 aka. 4acosB:
—aynuropHas — 131 akaj. 9acos;

— BHeayiuTopHas — 6,3 akaJl. 4acoB;

— caMOCTOsITeNbHAs paboTa — 43 akaj. 4acoB;

— B (hopMe NMpaKTUYECKOM MOATOTOBKY — 8 akal. 4yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 9K3aMeH, KypcoBas paboTa, 3aueT

AynutopHast g
o | KoHTaKTHAA pabora E 3 ®dopma TeKyILero
=
5 B aKa/l. yacax 2] Bu KOHTPOJISt
Paznen/ Tema 3 (B axaz. acax) == A . p Kox
S 3 © | caMOCTOATENHHON | yCIeBaeMOCTH U
JUCLUTUTAHBI 5 [ . | xoMneTeHUH
@) g £ paboTsl TIPOMEKYTOYHOH
mab. | MpaKT. [ =3 aTTecTalyy
Jlek. < < 11
3aH. 3aH. | O &
1. VYnaBnuBaHWE XHUMHYECKHX
MIPOJYKTOB KOKCOBaHMS
1.1 HUcropus pa3BuTHA
xummrdeckoro kpeura KXII.
CoctaB M KOJIMYECTBO Touck
JETY4uX MIPOAYKTOB JIOTIOJTHUTEJILHON
KOKCOBaHHs. 3aBUCHUMOCTD 1 uHpopMaIu o | Dkcmpecc-omnpoc. TK-1.1,
BBIXOJIa " KadecTBa 3aJIaHHOM TEME. TectupoBanue TIK-2.1
XUMHUYECKUX  TIPOJYKTOB IToxroroBka
KOKCOBaHHMsI OT KauyecTBa TeCcTy
YroJbHOU HIMXThI u
peKHUMa KOKCOBAHUS
Brictynienue Ha
1.2 IlepBuuHOE yn
MPAaKTUIECKUX
OXJIQXKICHHE KOKCOBOTO IonroroBka k
3aHATUSIX. Pemenue
ra3a u ero HeoOXOAUMOCTb. MIPaKTUIECKOMY
3a1a4 Ha TIK-1.1,
OxnaxaeHue rasa B 6 4 2 3aHATHIO
MPaKTUYECKUX IK-2.1
ra30cOOpHUKE. IToxroroBka
3aHATHIX.
Haznauenue, pexum TECTY
[ToaroroBka k
paboThI ra30cOOpHUKA. 7
TECTY
1.3 Oxnaxinenue raza B
MEPBUYHBIX ra30BbIX
XOJOAUIBHUKAX.
Ha3nauenue TITX.
CpaBHHUTENIBHAS
BricTynienue Ha
XapaKTepUCTHKA
IoxnroroBka MPAKTUYECKUX
XOJOAWIBHUKOB
. MPaKTUYECKOMY |3aHsATHsX. Pemenue
Pa3IMUYHBIX KOHCTPYKIIMH. IK-1.1,
4 4 2 3aHATHIO 3aJa4q Ha
VYmpasnenue KaueCTBOM TIK-2.1
. . IMonroroBka k MPaKTUIECKUX
00OpOTHOH  TEXHUYECKOU
TecTy 3aHATHIX.
BOJBI, OOpK0A C HAKUITBIO U
TectupoBanue
OHMOJIOTHUECKUM
oOpacranuem .HazHnauenue,
TEXHOJIOTHYECKHE CXEMBI U
anrmaparsl OTJIENICHUS
KOHJICHCAIUH,




1.4 TpaHCOPT KOKCOBOTO

rasa B IeXe YJIaBJIMBaHUS. IMounck
. | Oxecmpecc-onpoc.
XapaxTepucTuka JIOTIOJTHUTENILHON
TectupoBanwue.
ra30/yBOK. HHPOPMAIHH O MK-1.1,
N Pemenue 3anaq Ha
OnexTpoGUIBTPHL. 3aJJaHHOH TeMe. IK-2.1
MPAKTHIECKUX
Haznauenue, u IMoaroroBka k
. 3aHATHSIX
YCTPOHCTBO, TecTy
pacrioyioKeHHe B CXEeMe
15 IepepaboTka TMonck
M30BITOYHON  aMMHA4YHON . | Oxcmpecc-ompoc.
JIOTIOJTHUTENILHON
BOJBI Ha KOJMOHHaX. CXeMBI TecrupoBanue.
. uH(OpMaIH 110 IK-1.1,
nepepaboTKH — aMMHUAYHOM 1 . Pemienue 3anau Ha
3aJaHHOH TeMe. IK-2.1
BOObl  0€3  pas3loXKEeHUs MPAaKTUIECKUX
N IToxroroBka k
conei CBSI3aHHOTO 3aHATHUIX
TecTy
AMMOHWUS u c
1.6 YnaBnuBaHWe aMMHaKa
u3 KOKCOBOTO rasa.
IIpousBoacro  cyinbdata
aMMOHHSI B CaTypaTOPHOM Brictynnenue Ha
mporuecce. IMokazarenu IMonroroBka MPaKTUIECKUX
KauecTBa COJIM H©  €ro NPaKTHIEeCKOMY |3ansaTHsX. Pemenue K-1.1
3aBHCHMOCThD oT 2 3aHATHIO. 3a7a4 Ha K 2' l,
Pa3IHIHBIX (bakTopoB. IToaroroBka K MPAKTHIECKUX '
OcHoBHas anmaparypa TecTy 3aHATHSIX.
Cynb(haTHOTO  OT/ACNCHHUSI. TectupoBanue.
BeccatypaTtopHble
YCTaHOBKH  TPOU3BOJICTBA
cynb(ara aMMOHHSI.
1.7 TIpou3BOACTBO JETKHX
MIUPUIMHOBEIX OCHOBAHHH.
Nx pecypcsl u
acripeieNneHne MEX
pacrpen 1 Ay TMounck
rasoM, BOJOH W CMOJIOH. N
JIOTIOJTHUTEJIbHOU
XapakrepucTuka u
uHpopMaIu o | Dkcmpecc-omnpoc. TK-1.1,
MIPUMEHEHHE. VcenoBust o
. 3aJaHHOM TeMe. TectupoBanue IK-2.1
VIIABIMBaHUsI ~ OCHOBaHUIA
IToaroroBka k
W3 Ta3a M U3BJICUYCHHUE UX W3
TecTy
MaTOYHOT'O pacTBopa.
TeXHONOTHYECKHE  CXEMBI
MOJTY4EHUS JIETKAX
MUPUIMHOBBIX OCHOBAaHH.
. . ITouck
1.8 Kpyrosoii docdarubrit .
METOJ, JIABJIMBAHUSI FOTOIHATETLHON
y uHpopMaImy Mo | DKCIpecc-omnpoc. IK-1.1,
aMMHaKa. Tonyuenue 2 .
3alaHHOW TEMe. TectupoBanme TIK-2.1
¢docara  ammoHuMs U3
IloaroroBka k
aMMHaKa KOKCOBOTO ra3a
TeCcTy
1.9 VYnaBiauBaHue TTouck
cepoBoIopoaa u3 JIOTIOTHUTENBHOMN
KOKCOBOTO rasa. 12 uHpOpMaIK o | Dkcmpecc-omnpoc. TIK-1.1,
CoBMeCTHOE yNaBJIUBAHUE ' 3aJaHHOM TeMe. TectupoBanue IK-2.1
aMMMaKka ¥ CepoBOJIOpOJA. IoxnroroBka
Kunayc-mporecc. TECTy
1.10 CoctaB u CcBO¥icTBa
ceiporo OeH3oma. Merosl
W3BJICUCHUST  OEH30JBHBIX
YIJIEBO/IOPOJIOB u3
KOKCOBOTO rasa. IToaroroBka k
XapakTtepucTuka nabopaTtopHOH 3aura
P P patop nabopaTtopHOn TK-1.1,
MOTJIOTUTENBHBIX ~ Macell. 2 pabore.
paboThI. TIK-2.1
Perenepanus ITogroroBka k
TectupoBanue
MOTJIOTUTEILHOTO  Maclia TeCcTy

IpH TApOBOM ¥ OTHEBOM
Harpese. Koneunoe
OXJIaXKIeHHE KOKCOBOTO
rasa.




1.11 ®usmko- XUMHUYECKHE

OCHOBBI npoiiecca
yIIaBIMBaHUs OEH30JbHBIX
YIIJIEBO/IOPOJIOB.
KoncrTy ni  CKpyoOepoB
PYKIL pyooep IToxroroBka k
Boigenmenne  OeH30JIBHBIX . 3ammuTa
1abopaTopHOI .
YIJIEBOIOPOJIOB u3 1abopaTopHOI IK-1.1,
7 2 pabore.
MOTJIOTUTENILHOTO  Macia. paboThI. TK-2.1
TloaroroBka k
®dakTophl, OmpeAeNAore rect TecrtupoBanue
nporiecc JiecopOIHu. y
TexHOIOTHYECKHE  CXEMBI
TUCTHUIIIMKA  OEH30JIbHBIX
YIJIEBOIOPOJIOB u3
MOTJIOTUTEILHOTO MacJa.
112 IToaroroska K
N TloaroroBka k
MIPOMEXKYTOYHOM 3auer
3a4yery
aTTECTAaluU
1.13 IToaroroska K
IIPOMENK, o'{zll{oﬁ TOATOTOBKA K DK3aMeH IK-1.1,
P YT JK3aMEHY TIK-2.1
aTTeCTallun
Wroro no pasneny 36 18 14,2
Hroro 3a cemectp 36 18 14,2 DK3aMeH
2. [IlepepaboTka XUMHYECKHX
MPOJYKTOB KOKCOBaHHSI.
2.1 CocraB, cBoiicTBa. TTonck
DpaKkIMOHHBIN COCTaB JIOTIOJTHUTEIILHOM
CMOJIBL. Brixon u HHPOPMAITHH 10 K-1.1
XapaKTepPUCTHKA (QPaKIHA. 2 6 2 3aJJaHHOH TeMe. DKkcnpecc-onpoc K 2' l,
ITogroroBka  cMombl K ITogroroska k '
nepepadoTKe. Ckrag PaKTUIECKOMY
CMOJIBL. 3aHSATHIO
2.2 TexHomoruueckue
CXEMBI pekTudukaun
cMoJbl. OCOOEHHOCTH CXEM
ITogroroBka k
peKTH()UKAIHH. N
nabopaTtopHOn JKkcnpecc-onpoc
TexHonorust mnepepadOTKH
. pabore. amura TIK-1.1,
(hpakuuit CMOJIBI. 5 6 1 N
IToaroroBka k nmabopaTopHOit TIK-2.1
Ilomy4yenune
MPaKTUIECKOMY pabdoTsl
[IOTJIOTUTENILHOTO  MAacia.
3aHSATHIO
XapakTepucTruka
KaMEHHOYTOJILHOTO  TIeKa.
CBolicTBa, copra,
2.3  DOuU3HKO-XUMHUYECKHE TTonck
XapaKTCpl/lCTl/lKI/I OCHOBHBIX ﬂOHOHHHTeHbHOﬁ
KOMIIOHEHTOB CBIPOTO uHpOpMaIu o | Dkcmpecc-omnpoc.
OeH3oJ1a. Texnonorus 4 6 1 3aJJaHHOM TEMe. amura TIK-1.1,
CEPHOKUCIOTHOU u IToaroroBka K nmabopaTopHOi TIK-2.1
KaTaJInTHYECKOM NpPaKTUYECKOMY U paboTsl
THIIPOOYMCTKH OEH30JIBHBIX nabopaToOpHOMY
YIIJIEBO/IOPOJIOB. 3aHATHUIO.
Tlouck
2.4 IIpunuunuansabIe OTIOJIHUTEIbHON
TEXHOJIOTMYECKUE  CXEMBI HHPOPMAITHH 10
repepadoTKu CBIPOTO 3aJJaHHOM TeMe. TIK-1.1
pep p 4 5 1 Dkcnpecc-onpoc '
Oensona. [lyTn moBbIIEHUS ITogroroBka k TIK-2.1
KauecTBa OEH30JIbHBIX MIPAKTUIECKOMY
MPOIYKTOB. 3aHSTHIO.

IToaroros




2.5 Ouncrka CTOYHBIX BOJ
KXII. Wcrounuku
o0pa3oBaHHs CTOKOB B
KXII, ux KoiIu4ecTBO H

ITouck
cocTaB. MeToJbl OYHCTKH .
JOIIOJTHUTENBHOM
CTOYHBIX BOJI. HHcopMAIIH T
TexHomoruyeckas cxema u p . TIK-1.1,
. 5 6 1,8 | 3amanHOI Teme. DKkcnpecc-onpoc
PEKUM OMOXUMHIUYECKON TK-2.1
Tloaroroska k
YCTAHOBKH TI0  OYHCTKE
MPAKTHIECKOMY
CTOYHBIX BOJI.
3aHSTHUIO
Meponpusrus o
COKpAIIIEHHIO CTOYHBIX BOJ
B KOKCOXUMUYECKOM
MPOU3BOJICTBE.
TloaroroBka k
2.6 ITepepaboTka A N
N . Ta00paTOPHOI
M30BITOYHOH  aMMHAYHOM 3amura
pabore N TIK-1.1,
BOJIBI Ha KOJIOHHAX. 6 2 4 JTabopaTOpHOI
IMoaroroBka k MK-2.1
buoxumudeckass — O4YHMCTKa paboTsI
MPAKTHICCKOMY
CTOYHBIX
3aHSITHUIO
IloaroroBka k
2.7 IIpousBoncTBo 7Ta00paTOpHO#
P A parop 3amura
cynbdara aMMOHUSL. pabore. . IK-1.1,
2 2 1 nabopatopHon
TToka3zarenu KayecTsa TToaroroBska k AGOTEL TIK-2.1
COJIH. MPAKTHIECKOMY P ’
3aHSTHUIO
ITouck
2.8 TIpousBoacTeo . TIK-1.1,
2 JIOTIOTHUTENBbHOHM | Dxcmpecc-Ompoc
WHJICH-KYMapOHOBBIX CMOJI TIK-2.1
uHpopManuu
Pacuer KypcoBoi#i| 3amiura KypcoBOM TIK-1.1,
2.9 Kypcosas pabora 9 i t P
paboThI padoThI TIK-2.1
2.10 IToaroroska K
oOMEsK oqioﬁ 8 MOATOTOBKA K MK-1.1,
p T 3a4eTy IK-2.1
aTTeCTaIluU
HWroro no pazaeny 22 22 33 28,8
Hroro 3a cemectp 22 22 33 | 2838 3a4€T,Kp
9K3aMeH, KypcoBas
HWroro no aucuuninnxe 58 22 51 43 - 9P

paborta, 3aueT




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  TIONTydeHHsT HMH()OpPMAlUM NPUKIAJHOTO XapakTepa M 3HAKOMCTBA C TIEPEIOBBIMHU
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 MPOM3BOJCTBEHHBIX 3as1au). KOHTEeKCTHBIM MeTon oOydeHus npu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHI MO3BOJISIET YCBOUTH MaTepHall ITyTEM BBISIBICHUS CBS3Ei
MEXJy KOHKPETHBIM 3HAaHHEM U €ro npuMmeHeHueM. I[Ipu 3ammre nabopaTOpHBIX pPadOT
IpPOBOAMTCA YydeOHasi JUCKYCCHsl, KaK METOJ] MHTEPAaKTUBHOIO OOY4YEHMsI, 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 ONTUMAIbHOM PEKUME MIPOBEIEHUS TEXHOJIOTHUecKoro nporecca. Ha
NPAaKTUYECKUX 3aHATUSIX TMPUMEHSIOTCS TAaK)Ke CIETYIONINE BUIbBI WHTEPAKTUBHOTO OOYYEHUS:
KOHTEKCTHOE  O0ydeHue, MEKIUCUMIUIMHApHOe o0y4yeHue, 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 BHIOTHEHUS padOT IPUMEHSIOTCS CAEAYIOIINE BU/Ibl HHTEPAKTUBHOTO
00y4eHUs: UHIUBHIyaIbHOE 00ydeHue, podieMHoe o0yueHue, case-study.

CaMmocrosiTenbHasi paboTa CTYAEHTOB CTHUMYJIHPYET 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
sekTpoHHO-OMbOmmoreunas cucrema. — URL: https://e.lanbook.com/book/122219  (mata
obpaenus: 09.06.2022). — Pexxum gocrtymna: Jist aBTOPU3. [TOJIb30BATEICH.

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 (mara oOpamenus: 25.09.2020). - Makpoobdbekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. [TaBnoBuy, JI. b. OieHka 53KOJOTMYECKOTO pHUCKAa MPOU3BOIACTBEHHOM
JICATENIbHOCTH KOKCOXMMHUYEeCcKoro mnpemanpusitus . monorpadus / JI. b. IlaBnosuu, C. T.
KopotkoB, b. I'. TpscynoB. — Cankr-lIlerepoypr : Jlanp, 2019. — 136 c. — ISBN

978-5-8114-3343-8. — Tekcr : anekTpoHHbIi // JIaHb © 37eKTPOHHO-OMOIMOTEUHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/112681 (mara obpamenus: 07.10.2020). — Pexum goctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2.Xapnamnosuu I'.J1., Kaypman A.A. TexHonorus KOKCOXMMHUYECKOIO MPOM3BOJICTBA.
[Tekcr]: YueOuuk s By30B. M.: Mertamnyprus, 1995.- 384c.- ISBN: 5229011416 (10 x3.)

3. Xumuyeckass TEXHOJOTHS TBEpIbIX Troprouux wHckonaembix [Tekcr] @ yueO.
nocobue/mon pex. I'.H. Makaposa u I'.J]. XapnammnoBuua - M: Xumus, 1986-496c¢. (41 3k3.)

4. Kopobuanckuit W.E., KysnenoB M.Jl. Pacuersl ammaparypbl Ais yJaBIMBaHUS
XUMHYECKHX MPOIYKTOB KoKcoBanus [ Tekct] -M:Metamnyprus. 1972. — 295 c. (13 7k3.)

5. Xumus roprounx uckomnaemsix : yueOHuk / O. U. Cepedpsikos, T. C. CmupHoBa, B. C.
Mepuesa [u np.]. — 2-¢ m3a., gon. — MockBa : UTHOPA-M, 2022. — 404 ¢. — (Beicmiee
oOpa3zoBanue: Maructparypa). - ISBN 978-5-16-015577-7. - Tekct : snekrtpoHHbIH. - URL:
https://znanium.com/catalog/product/1041945  (mara oOpamienus: 08.06.2022). — Pexum
JIOCTYTA: MO TOMHCKE.

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

B) MeToanyeckne yKazaHus:

1 Bonomyk, T. I'. TexHonormueckue cXeMbl LI€XOB YJIaBIMBaHMUS M TNepepabOTKU
KOKCOXMMHUECKUX MPOU3BOJACTB : ydeOHoe mocodue / T. I'. Bomomyk ; MI'TY. - [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  (mata oOpamenus: 25.09.2020). - MaxkpooObekT. - Tekcr
AJIEKTPOHHBIN. - CBeleHus nocTynHbI Takke Ha CD-ROM.

2. CeunukoBa, H. FO. Xumuueckasi TEXHOIOTUS TOTUIMBA | Y4€OHO-METOINYECKOE
nocobue / H. 10. Ceunnkosa, C. B. FOauna, T. I'. Bonomyk ; MI'TY. - Maraurtoropck : MI'TVY,
2018. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutym. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - Tekcr
AJIEKTPOHHBIN. - CBeleHus 1ocTynHbI Takke Ha CD-ROM.
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r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumeHnoBanue y
1o Ne norosopa CpoK JefCTBYS INLIEH3HH
m;(e)sgilgﬁjom Ne 135 ot 17.09.2007 GecepouHo
77i CBOOOIHO
P pacnpoctpansemoe [10 GecepouHo
CBOOOIHO
FAR Manager pacnpoctpansiemoe I10 Oeccpouno
CBOOOIHO
Bbpaysep Yandex pacipoctparsemoe I10 OeccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HasBanue xypca Cchuika

OnekTpoHHass  0a3a  HEPUOAMYECKUX
n3nanuii East View Information Services,
000 «MUBUC»

https://dlib.eastview.com/

HanmmnonanpHas
UHPOPMAIIMOHHO-aHATUTHYCCKAsI URL.: https://elibrary.ru/project_risc.asp
cucrema — Poccuiickuii MHJIEKC HAy4HOTO
uutupoBanus (PYTHLI)

IMouckoBast cuctema Axamemust Google|URL: https://scholar.google.ru/
(Google Scholar)

Poccuiickas Tocynapcreennas [https://www.rsl.ru/ru/4readers/catalogues/
oubnuoteka. Karanoru

DnekTpoHHBIE  pecypcesl  GuGmuoreku|https://magtu.informsystema.ru/Marc.html?locale=ru
MI'TY um. I''A. HocoBa

YHHUBEpCUTETCKAsI urdopmarmonnasi|https://uisrussia.msu.ru
cucrema POCCHUA

MexnayHapoanas  pedeparuBHas U
IMMOJTHOTEKCTOBAA CIIpaBOYHAas baza
JAHHBIX HAYYHBIX U3IaHUN <<SCOpUS»

http://scopus.com

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:
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VY4eOHble ayJUTOPUN [T IPOBEACHHS 3aHATHIA JIEKIIUOHHOTO THTIA

MynbTHMeAUNHBIE CPEICTBA XPAaHEHHUS, [IEpPEeJauu U MPeICTaBICHHs HTHPOPMaLuu

VYuebHas ayauTopusi s TPOBEACHUS JIaOOpaTOpPHBIX padoT: J1abopaTopust 1o
XMMHUYECKON TEXHOJIOTUH TOIUIUBA

OO6opynoBaHue U peaKTUBHI I BHITIOTHEHUS TAOOPAaTOPHBIX paboT:

-mydenpHbIe mKaQbI;

- QHAJIUTUYECKHE BECHI;

- IUIUTKY JIEKTPUUECKUE;

- XUMHYECKHE PEaKTUBbI, XUMUYECKasi TOCY/a, BOASHBIC OaHU, TEPMOMETPHI U T.JI.

- KOJIOOHArpeBaTeu IEKTPUIECKHUE, XOJI0AUIbHUKHI, TEPMOMETPBHI,

- mpubopsl XKykoBa,

- CYIIWJIbHBIN mKad,

- Habop apeoMEeTPOB,

- 0ropetku KoTBuHKEN,

- TATPUMETPUYECKHE YCTAaHOBKH,

- YCTAaHOBKH JUIsl Pa3TOHKH CMOJIBI M CBIPOT0 OeH301a

VY4eOHbIE ayAWTOPUHM JUISI TPOBEACHUS NPAKTUYECKUX 3aHATHHA, TPYNIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U POMEXYTOUYHBIX aTTeCTallui

Jlocka, MylIbTUMUUIHBIN IPOEKTOP, SKPaH

[Tomermienus 1t cCaMOCTOSTENLHON pabOThI 00yYarOIIUXCsI

[Tepconanbubie KoMIbIOTEpbl ¢ maketoM MS Office ¢ BbIXOJOM B HHTEpPHET U C
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

[Tomemenne Ui  XpaHeHHs W OPOPHIAKTHYECKOTO OOCIY)KMBaHHUS — y4eOHOTO
o0opynoBaHus

Cremnaxwu, ceiidsl 111 XpaHeHHs y4eOHOTO 000PYIOBaHMS;

WHCTpyMEHTHI U1 peMOHTA J1a00paToOpHOro 000pyA0BaHUS

IIpuiaoxenne 1
YueOHo-MeTOANYECKOE 00eciedeHHuEe CAMOCTONATEIbHOM Pa6oThl 00y4YaloIMXCst

Ilpumepnaa cmpykmypa oyeHouHbIX CPEOCH8 01 NPOBEOEHUS MEKYule20 KOHMPONA:
Bapuanmui 3a0anus 01a npakmuueckux paoom

IIpumep:

3agaya:

Paccunrars comepkaHue aMMHaKa i CEPOBOIOPO/IA B 1 M IIPSIMOro KOKCOBOTO Ta3a.
XapakTepuctuka muxThl, %: WP=6.5; A°=5.8; V' = 26.7; S°= 0.3; N°=2.84

Bomnpocs! 11 o0cyxkaeHus:

1. B xakom ruapaBIndecKOMHU TEMIIEPATypPHOM peXUMax pabOTar0T ra30cOOpHUKH?

2. Tlouemy B ra30cOOpHUKH MOAAIOT TOPSUYIO HAJICMOJIBHYIO BOAY, @ HE XOJOJHYIO TIOCIIe
MEPBUYHBIX T'a30BbIX XOJ'IO)II/IJ'II)HI/IKOB? Kaxkos pacxonq aMMHaYHOH BOJBI JJIA OXJIAXKICHUS
raza?

3. Kak u re obpasyercst HancmombHast Boja? Kakue mokaszaTen MUXThl OTPEIeISIFOT
KOJIMYECTBO 00pa3yIOIIeiicsi BOJBI B MPOLIECCE KOKCOBAHUS?

Ilepeuenv mem Kypcoswvix pabom

1. [lepBruHOE OXJakAEHHE KOKCOBOTO Ta3a M ero HeoOxoauMocTh. OXJaXaeHHe rasa B
ra3ocOOpHUKe. AHaIU3 Mpolecca OXJIaKIeHNs ra3a B ra30c00pHUKax. Pa3miuuHble KOHCTPYKIIMU
razocOopHukoB. Ilukn razoco6opuuka. Pacuer razocoopuukoB. TpaHCHOPTHPOBKA KOKCOBOIO
rasa yepes IieX yJaBiuBaHuUs. BeiOop Haruerareneu.



2. [TepBruyHOE OXJIaXKJIeHHE KOKCOBOIO Ta3a M ero HeobdxoammocTh. OXiaxkieHue raza B
MEPBUYHBIX Ta30BBbIX XOJOAWIbHHMKAX. (CpaBHHUTENbHAs XapaKTEPUCTHKA XOJIOAWIBHUKOB
pa3IMYHBIX KOHCTPYKUMH ( C BEpTUKAJIbHBIM, TOPU30HTAIbHBIM pPAaclOlOKEHUEM TpYyO,
PEBEPCUBHBIE, HEMOCPEICTBEHHOTO NEHCTBUS). AmmapaThl BO3AYIIHOTO OXJaxaeHus. Pacuer
TPpyOUaThIX XOJIOAUIHLHUKOB.

3. Ha3naueHnne, TEXHOJOTMYECKHE CXEMbl M alllapaThl OTIEICHUs KOoHAeHcanuu. Pacuer
M30BITOYHBIX AMMMAUYHBIX BOJ M CMOJIBL. YCTPOMCTBO M PACYET OTCTOMHUKOB OCBETIIUTENIEH.
KauecTBO KaMEHHOYTOJIBHON CMOJIBI. METO1bl KOHAUIIMOHUPOBAHHUSL.

4. [TepepaboTka M30BITOYHOW aMMHAYyHOW BOJBL. KauecTBO M KOMUYECTBO H30BITOUHON
aMMuadHol Bonbl. CxeMbl nepepaboTKu aMMHA4YHON BOJbI 0€3 pa3ioKeHUusi CoJieil CBS3aHHOTO
ammuaka. Pacuer ycranoBku. CpaBHUTENbHAs OILEHKAa pabOTHI KOJOHHBI C Je(IerMaTopoM U
pedurokcHbIM opoieHueM. [lyTu cokpaieHust sHepro3aTpar Mpu mnepepaboTke aMMUAYHON
BOJBL.

5. [TepepaboTka M30BITOYHON aMMHUAYyHON BOJbI. KadecTBO M KOJMYECTBO H30BITOYHOU
aMMUa4YHON BOJbI. HeoOXOMMMOCTh OYHMCTKH BOJIBI OT COJICH CBS3aHHOTO amMMmuaka. Cxembl
nepepaboTKU aMMUAYHOM BOJIBI C Pa3IOkKEHHEM coliel cBsA3aHHOro ammuaka. ObecheHnonnBanme
BOJBI TEpEll Pa30KEHHEM COJIEH CBSI3aHHOIO aMMmuaka. Pacder TEeXHOJIOrMY4EeCKOM CXEMBbl
nepepaboTKU HAJACMOIBHON BOJBI OT COJICH CBSI3aHHOTO aMMHUaKa ¢ €€ 00echeHOTUBAHUEM.

6. VYnaBnuBaHMe amMMHMaka W3 KOKCOBOTO ra3a . [Ipom3BoxmcTBo cynbdara aMMOHHS B
catyparopHoM Ipouecce. [lokazaTenu kadyecTBa COJIM M €ro 3aBUCHUMOCTb OT TEMIIEpaTyphI,
TypOyJIM3allud MaTOYHOTO pacTBOpa B carypaTope, BenWuuHBI pH, Xapakrepa W conepx aHus
npuMmeceidl. MerToabpl MOBBINIEHUS KauecTBa coiu. OCHOBHas ammaparypa cylb(aTHoro
ornenenus. Koncrpyknuu carypatopoB u neHtpudyr. Cymka cynbdpara amMmoHHs. Pacyer
caTyparopa.

7. VYnaBnuBaHMe aMMHaKa M3 KOKCOBOIO rasa. beccaTypaTOpHbIE YCTaHOBKH IPOU3BOJICTBA
cynbhara aMMOoHUS. VX TOCTOMHCTBA U HEOCTATKU. TEeXHOJOTHYECKHE CXeMbI 0€3 yapuBaHUs U
C ynapuBaHMEM MAaTOYHOrO pacTtBopa. PacmpeneneHue INOIVIOMIEHUS aMMHAKa IO CTYIECHSIM
abcopOepa. Pacuer ycranoBkH.

8. CoBMecTHOE  yilaBIMBaHHE amMMHaka W CEpOBOJOpPOJAa M3 KOKCOBOTO  rasa.
TexHonornueckass cxeMa YyIaBIMBAaHMA amMMHuaka M cepoBopopoza. Ilapamerpsl mpomecca.
KoHcTpykiiuss ocHOBHOro o0opynoBaHHs. YTHUIM3alUs KOMIIOHEHTOB KOKCOBOIO Tasa,
NOJIy4aeMBbIX TPU €ro OYUCTKe. PacueT 0CHOBHOr0 000py10BaHUS.

9. IIpou3BOACTBO JETKUX MUPUAMHOBBIX OCHOBAaHMWU. Pecypchl MUpHUIMHOBBIX OCHOBAHUM U
UX pacIpeleseHre MEXIy Ta30M, BOJOW M CMOJIOW. XapaKTepUCTHKa JETKUX MUPHANHOBBIX
OCHOBaHUM M MX NpPUMEHEHUE. Y CJIOBUs ylaBIMBaHUS OCHOBAHUM M3 Ta3a U U3BJICUEHHE UX U3
MaTHUYHOT'O pacTBOpa. PacueTr mupuInHOBON OCTAHOBKH.

10.  BuusHMe pa3nuuHBIX (AKTOpPOB Ha ylaBiIMBaHWE OEH3OJBHBIX  YIJIEBOJOPOJIOB.
OU3MKO-XMMHUYECKHE OCHOBBI ITpOIecca yIaBIMBaHUs OCH30JBHBIX yriieBoAopoaoB. Koneunoe
OXJIAKJEHUE KOKCOBOro raza. Cxembl KOHEYHOro oOxJaxaeHus. Pacuer OCHOBHOTO
000pyIOBaHUS.

11. VnaBnuBanue OCH30JBHBIX YIrIeBOAOpo0B. CocTaB W CBOWMCTBa CHIpOTO O€H307a.
MeToap! n3BinedeHUs: OEH30JIbHBIX YTIIEBOA0POI0B U3 KOKCOBOTO raza. KoHcTpykunu ckpy60epoB
(c nmepeBstTHHOW XOPAOBOW HACAJKOW, METATUYSCKON CIUPATHHOMW, IUIOCKOMApaJIeIbHBIMU
HacaJKaMH, TapejbuaThie U nosbie). CpaBHUTEIbHAS OILICHKA. TeXHOIOTHYECKasi CXeMa 1 peXUM
paboThl cKkpyOOepHOTO OTAEneHus. PacyeT ckpyOOepoB U KOJWYECTBA MOTIOTHTEIIHHOTO Maca.
12. TexHonornueckas cxema MoJIy4eHuUs: ChIporo 0eH3o0Ja npu paboTe Ha KAMEHHOYTOJIbHOM
Maclie ¢ MapoBbIM MojorpeBoM. DakTopbl, Ompenensdomue mnpouecc aecoporun. OcCHOBHBIE
anmaparbl  OE€H30JIBHOTO  OTJENEHUs: JAUCTWULIIMOHHBIE KOJOHHBI , KOHJIEHCATOPHI,
XOJIONMWJIBHUKY, TEMJI00OOMEHHUKH, JeduiermMaTopsl. BHenpeHue anmapaToB BO3AYIIHOTO
OXJIKICHUS.



13. XapakTepucTHUKa IOIVIOTUTEIbHBIX Macesl. PereHepanus MOMVIOTUTEIBHOIO Macia IIpU
[IapOBOM M OTHEBOM HarpeBe MOIIOTHTEIbHOr0 Macia. TeXHOIOrnYecKre CXeMbl pereHeparum.
Pacuet ocHOBHOTO 000pyOBaHUS.

14.  TexHosoruueckas cxema II0Jy4eHHs ChIpOro OeH3ouia MpHu paboTe Ha KAMEHHOYTOJIbHOM
Maciie ¢ OTHEBBIM MOI0TpeBOM. DaKTOPBHI, OIpeIeonue nporecc necopoun. TpyouaTsie neun
JUld HarpeBa MoOrjaotuTenpbHoro wmacia. OCHOBHBbIE amnmapaTbl OEH30JIBHOTO  OTACICHMS:

TUCTHIUISIIMOHHBIE  KOJIOHHBI ,  KOHJCHCATOPBI,  XOJIOJWIBHUKH,  TEIUIOOOMEHHUKH,
nednermaTopsl. Pacyer ocHOBHOTO 000py10BaHusl.
15. [TpuHIMIIIATBHAS TEXHOJIOTHYECKass cXxeMa nepepaboTKu ChIporo 6eH301a ¢ OTTOHOM JI0

180 C. Pa3znenenue ceiporo 6eH3ona Ha 2 dpakuuu. [IpuHIIMIIMaIbHAS TEXHOJIOTHYECKAs CXeMa
nepepaboTKU ChIporo OeH30J1a pa3aeneHHOro Ha 2 ¢pakiuu. Pacder 0CHOBHOTO 000pyIOBaHUS
JUISL pa3/iesieHusl ChIporo OeH3o0Ia.

16. Cxema npenBapuTeIbHON peKTU(UKAIK ChIporo O6eH3ona ¢ orronoM 10 180 C ¢ mensio
noydeHus: ppaknuii. OxonyatenpHas pektudukanus ppakmuun BTK. Cxembr pektuduxanuu:
NepuoanYecKas, HENpepplBHAas M ModyHenpepbiBHasd. Ilepepaborka cbiporo OeH3oia,
nonxyyaeMoro B Bujae 2-x ¢pakuuit ( 1-ro u 2-ro GeH30510B). Amnmaparypa 1exa nepepaboTku
ChIporo OeH3oJia peKTU(UKAIIMOHHBIE KOJIOHHBI, HarpeBaTeIN, KOH/IEHCATOPhI, XOJIOAUIbHUKH.
[TyTu moBBILIEHUS KauecTBAa OEH30JIbHBIX TPOAYKTOB.

17. [lepepaboTka kamMeHHOYrojabHOW cmoibl. CocraB, cBoicTBa. POpPaKIUMOHHBI COCTaB
CMOJIBI, BBIXO/Ia M XapakTepucTuku (ppakuuid. [logrotroBka cMoibl k mepepaboTke: ycpenaHeHue,
o0e3BoKMBaHUE, o0ecconmMBaHue. TEXHOJNOTHUECKHE CXEMbl pPEeKTH(QHUKAIMHA CMOJIBI  (
nepuoAnueckas U HempepbiBHasi).  OcoOGeHHoctH  cxeM  pektudukanuu.  Ilytu
YCOBEPUICHCTBOBAHUS PEKTH(PUKALINU CMOJIBI.

18. OuncTka KOKCOBOTO ra3a oT HadranmHa, MeTosl yaaneHus HaQTaauHa U OCYIIKU Ta3a.
OuucTtka raza oT TyMaHoOOpa3HOI CMOJIBI.

19. OuncTka KOKCOBOTO raza ot cepoBojiopoaa. CyThb CyXHUX U MOKPBIX METOJOB OYHUCTKH
KOKCOBOTO raza OT cepoBOJI0poJia. TeXHOJOrnYeCKHEe CXEMBbl U PEKUMBI BaKyyM- KapOOHATHOMI
CEPOOYUCTKA M MBIIIBIKOBO-COIOBOMH OYMCTKH. JTAaHOJAMUHHBIA M aMMHAuYHBIM CHOCOOBI
OUYHMCTKHU Ta3a OT KHCIbIX KOMIIOHEHTOB. O4HCTKa KOKCOBOT'O ra3a oT CEpOBOAOPOJA [0 METOAY
¢upmel Kpynn-Komnepe. Metosbl cyxoil OUMCTKH aKTMBUPOBAHHBIM yIyieM M OOJIOTHOM pymoil.
YTumu3zanus KOMIIOHEHTOB KOKCOBOTO ra3a, MOJTyYaeMbIX MPH €ro oO4ucTKe. PacueT BEIOpaHHOM
CXEMBI.

20. OuncTKa CTOYHBIX BOJI KOKCOXMMHYECKHX 3aBOJIOB. BaxxHOCTH mpobnemsl. McTouHnkm
oOpazoBanus ctokoB B KXII, ux komuuecTBO M cocTtaB. MeTOABl OYHUCTKH CTOYHBIX BOJ:
pereHepaIoHHbIe U IECTPYKTUBHBIC. DKCTPAKIIHOHHBIE METOIBI OYUCTKH OT Macel U (peHOIIoB.
Metoabl TIyOOKOH OUYMCTKM CTOKOB: aJCOPOIMOHHBIE, OKHUCIMTENbHbIE, OMOXMMHUYECKHE.
TexHONOTHYECKasT CXeMa M PEKUM OMOXMMHYECKOH YCTAaHOBKM IO OYHCTKE CTOYHBIX BOJI.
MepomnpusiTue 1m0 COKpPAIIEHHWI0 CTOYHBIX BOJ B KOKCOXMMHMYECKOM IpOU3BOJCTBE. Pacuer
BbIOpaHHOW TEXHOJIOTMYECKOM CXEMBI

21.  VYcioBusS MHOTOKPAaTHOTO MCIOJIb30BaHMS BOJBI /ISl POMBIIUIEHHOTO BOJAOCHAO0KEHUS.
TpeboBaHMsT K XHUMHYECKOMY COCTaBY BOJbBI, MPHUMEHSEMON JUIsI TEXHOJIIOTHYECKUX U
TEMI000OMEHHBIX TporeccoB. Kiaccupukanuss BOABI B HPOMBIIIJICHHOM BOJIOCHA0KEHUH.
OcHoBHbIE (AKTOpPbI, CHUKAIOIIME KAaueCTBO U KOJIMYECTBO OOOPOTHBIX BoA.  CrocoObl
yJlaJIeHus B3BEIICHHBIX BELIECTB M3 MPOMBIIUIEHHBIX BOA. PacueT GpuiabTpoB A MOANUTOYHON U
000pPOTHOM BOJIBI.

22. [TepepaboTka (hpaxiuii KAMEHHOYTOJIBHOM CMOJIBI.  XapaKTepUcTHKa (pakiuid, 00IacTH
npuMeHeHus. TpeOoBaHusi k kauecTBy. Moiika ¢pakuuii. OCHOBHbIE CHOCOOBI MEpPepadbOTKH.
OcHoBHOe oOopynoBanue mepepaboTku HadranuHOBOW ¢pakiuu. Pacuer oraeneHus
KpUCTAJTM3aluU HaTaluHa.

23. Oxnaxxnenue mneka. [Ipom3BOACTBO MeKa € BBICOKOM TeMmmepaTypoil pa3MsrueHwus.
TpeboBanusi k KadecTBy neka. lIpuMeHeHue pa3NIUYHBIX COPTOB IeKa . XpaHEHHe U
TpaHcHnopTHpoOBKa 1neka. [lekoBeie napku. I'panynsus neka. [loaydyenue nekoBoro Kokca.



24.  AnbpTepHATHBHBIC HAIpaBlieHHs O0OpaOOTKHM KOKCOBOI'O raza M IiryOokas rnepepaboTka
KOKCOBOTO rasa.

25.  XapakTepHCTHKa KHUCIBIX KOMIIOHEHTOB B COCTaBE€ KOKCOBOTO raza. HeoO6xonmmocTh ux
ylaneHus. Metonbl yTHIIM3alUu KUCIBIX ra30B. Bo3MokHble MeTOAbl UX yTHin3anuu. Cxemsl
nepepaboTKU KUCIBIX Ta30B. [Ipon3BOACTBO CEPHOM KUCIOTHI U3 CEPOBOAOPOIAa KOKCOBOTO rasa.

KypcoBast paboTa BbINIOTHSAETCS 00yUYaIOUIMMCS CAMOCTOATEIBHO MOJI PYKOBOACTBOM
npenogasarens. [Ipu BeimoaHeHnH KypcoBOil paboThl 00yJaroImuiics JOMKEeH [0Ka3aTh CBOE
yMeHHe paboTaTh ¢ HOPMAaTUBHBIM MAaTEPHAJIOM U JPYTUMHU JUTEPATYPHBIMU UCTOYHUKAMHU, a
Tak)ke BO3MOKHOCTh CHCTEMaTHU3UPOBATh U aHAJIM3UPOBATh (PAKTUUECKHUI MaTepuai u
CaMOCTOSITENIbHO TBOPUYECKH €0 OCMBICIIUBATD.

B Havase n3ydeHus UCIMIUIMHBI PETIOIaBaTEIb MpeiiaraeT 00ydJarouMcs Ha BEIOOD
HepeUeHb TeM KypCOBBIX paboT. OOyUaronuiics caMOCTOSTEIbHO BeIOMpaeT Temy. [locie Beidopa
TEMBI TPEToIaBaTesb GOPMYIUPYET 3aJaHHE U PEKOMEHYET MEPEUCHb JTUTEPATYPHI IS €€
BBITIOJTHEHMS. B mpoliecce BBIMOIIHEHUS KYPCOBOM pabOThI 00yUaONIUICS TOJDKEH pa3o0paThes B
TEOPETUYECKHUX BOMPOCAX U3OPAHHON TEMbI, CAMOCTOSTEIILHO TPOAHATM3UPOBATH TPAKTUYCCKHIA
Marepuall, pa3ooparb 1 000CHOBATH MPAKTUYCCKUE MPEITIOKCHUS.

[IpenogaBartens, NpoBEpUB padbOTy, MOKET BO3BPATUTD €€ AJis JOPaOOTKU BMECTE C
MMCbMEHHBIMU 3aMe4aHusIMU. CTYACHT JI0JDKEH YCTPaHUTh TOJIYYCHHBIC 3aMEUaHUs B
YCTaHOBJIEHHBIN CPOK, IIOCJIE Yero paboTa OKOHYATEIbHO OLIEHUBAETCS.

KypcoBas pabora nomxnaa 661Th 0opmiteH B coorBeTcTBur ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoekT (paboTa): CTpyKTypa, Coiepxanue, o0lue mpaBusia BeIMOTHEHUS U
0o OpMIICHHUSY.

Ilepeuenv mem u 3a0anuil 014 NPAKMUYECKUX 3AHAMUIL:

OnucaTh TEXHOJOTUYECKYIO CXEMY IO PUCYHKY:

puc 1 ra3ocO0pHUK KPYTIOro CEYeHUs

puc. 2. (Cxema NepBHYHOTO OXJIAKIACHHS KOKCOBOT'O Ta3a B XOJIOAWIBHUKAX C TOPU30HTAIBHBIM
pacroyioxxeHueM Tpyo

puc. 3. Cxema nepepabOTKH HaJICMOJIBHOM BO/BI C UCIIOJIb30BAaHUEM COJIEH CBA3aHHOTO
aMMHaKa:

puc.4. Cxema nosy4deHus cyib(ara aMMOHHUS 110 CaTypaTOPHOMY METONY:

puc 5. Cxema GeccatypaTOpHOTO crioco0a MoJIydeHus Cyab(ara aMMOHMS

puc. 6. Cxema npousBoJcTBa pochara aMMOHMS U3 aMMHaKa KOKCOBOT'O Taza

puc. 7.Cxema ynaBiuBaHUsg aMMHUaKa U3 KOKCOBOTO raza KpyroBbIM (pochaTHbIM cr1ocoOoM
puc. 8. Cxema BbIIE€IEHNS TUPUANHOBBIX OCHOBAHUN METOJOM OTCTaWBAHUSA

puc. 9. Cxema BblIeJIeHUS MTUPUANMHOBBIX OCHOBAHUHN MAapOBBIM METO/I0M

puc.10. Cxema COBMECTHOTO U3BJIEUYEHUSI aMMHUaKa U CEpOBOJIOPO/Ia U3 KOKCOBOTO rasa
puc.11. Cxema Knayc-npouecca

puc.12 CxemMa KOHEYHOT0 OXJIAXKICHHS ra3a ¢ HIKCTparupoBaHeM HaTaaIuHa U3 BOJIbI CMOJION
puc.13. Cxema ynaBnuBaHusi 0EH30JIbHBIX YIJIEBOJIOPOJIOB U3 KOKCOBOTO Ta3a

puc.14. TexHonoruueckas cxema BblIeJICHUS OEH30IbHBIX YIJIEBOJAOPOOB U3 MOTJIOTUTENLHOTO
Mmacia

puc. 15. Cxema perenepanuu KaMeHHOYTOJILHOTO Macja C MPUMEHEHUEM TPyOdaToi medun
puc. 16. Cxema ckiaga cMOJbl KOKCOXUMHUYECKOTO 3aBOJ1a

puc. 17. Texnonorudeckas cxema (GpakKIIHOHUPOBAHUS KAMEHHOYTOJIbHOW CMOJTBI B
OJIHOKOJIOHHOM arperare

puc. 18. TexHomnornueckas cxema rnepepadoTku HadTaTMHOBON (paKIuu



puc.19 Cxema npeaBapuTEIbHON peKTUDHUKAIIMH CHIPOro OeH30I1a

puc.20. [IpyHuunuanbHas cxeMa CEpHOKUCIOTHON OUUCTKH

puc. 21. [lpuHIMNIMaTbHAS CXeMa YCTAaHOBKHU THIPOTCHU3AIMOHHON OYHCTKH «CHIPOTO OCH30I1a)»
puc.22. [IpuHnunuanpHas cxeMa pa3roHKU ChIpOro OEH30J1a MOCe CePHOKUCIOTHON OUUCTKH
puc.23. [IpuHIMIHUanpHas cXxeMa pa3rOHKH ChIPOro OEH30J1a TOCIIe THPOTCHU3AIIMOHHOM
OUUCTKHU

puc.24. CxeMa npou3BOACTBA HHAEH-KYMapOHOBBIX CMOJI

puc 25. CxeMa OMOXUMHYECKOW OYMCTKH CTOYHBIX BOJT



IIpunoxenne 2

OueHoYHBIE CpPeICTBA /s NPOBe/IeHUs] MPOMEKYTOUHOI aTTecTaluu
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

Crocooen OICHUBATDH IPOU3BOACTBCHHYI0O CUTYyallMIO 0 MapaMeTpax U pekuMax B TEXHOJOTUICCKHU CBA3AHHBIX OCHOBHBIX U

BCIIOMOTaTeJIbHBIX MPOIEccaX KOKCOXuMUYeckoro npoussoacraa (IK-1)

IK-1.1

OneHuBaeT napameTpsl u
PEKUMBI B TEXHOJIOTHUECKU
CBSI3aHHBIX OCHOBHBIX H
BCIIOMOT'aTeNIbHBIX MpoLeccax
KOKCOXHMHYECKOTO
MIPOU3BOCTBA

Bonpocul k axzameny

1. CocraB u BBIXO/ JETYYUX XUMUYECKUX MPOTYKTOB KOKCOBAHUSI.

2. ®axTopsl, BIUSIONIME HA BEIXO/ U KAUE€CTBO XUMUYECKUX MPOJYKTOB KOKCOBAHHSI

3. IlepBuuHoe oxJiaXkI€HHUE KOKCOBOTO ra3a M ero HeooxoauMocTh. OxaxaeHue ra3a B
razocoopuuke. CyIHOCTh U OCHOBHBIE MTapaMeTphl 3TOro mnporecca. [{uki razocoopHuka.

4. TlepBuuHOE OXJIAXK/I€HHE KOKCOBOTO ra3a B IEPBUYHBIX T'a30BbIX XOJIOIMIbHUKAX. CpaBHUTEIbHAS
XapaKTEPUCTHKA XOJOAMIBHUKOB Pa3IMUHbIX KOHCTPYKIMI. OUUCTKA ra3a OT CMOJIBI.

5. Heo0xoaMMocTh OUMCTKH ra3a OoT cMoJibl U HadranuHa. OCHOBHOE 000py/1I0BaHHUE OTACICHUS
KOHJICHCAllUHU U JIelluIaMaliu cModibl Pacnionoxxenne o0opynoBanus. TpaHCcOpTUpPOBaHKE Tasa
yepes anmnaparypy Lexa yJlaBlIuBaHUs

6. BpIxox ammmaka rmpu KOKCOBaHUU yriieil. CBOMCTBa M MPUMEHEHNE aMMHUaKa, HEOOXOJMMOCTh €ro
yJaBiuBaHuA. BbIXos U cocTaB HAaJACMOJIBHON BOBI.

7. CxeMbl IepepabOTK aMMUAYHOM BOIBI O€3 Pa3I0KEHUS COJIEH CBA3aHHOTO aMMOHHMS U C MX
pasznoxenueMm. [lapamerpsl npoueccos.

8. CaoiicTBa 1 npuMeHeHue cynbdara aMmmorus. CriocoObl MOTyYeHHS CyIb(paTa aMMOHHUSL.
OTnuuuTenbHble 0COOEHHOCTH pa3HbIX CIIOCOOOB.

9. TexHoyorus MoJy4eHUs CyIb(paTa aMMOHUS TI0 CAaTypaTOPHOMY CITOCO0Y.

10. ®U3NKO-XUMUYECKHE OCHOBBI CaTypaTOPHOTO Mpolecca NOdydeHUs CyabpaTa aMMOHUS
(Bnusiaue Temnepatypsl, TypOyau3alliu MaTOYHOIO pacTBOpa B caTypaTope, BeInunuHbI pH,
XapakTepa 1 CoJepKaHus pUMecei. )

11. TexHomorust moay4ueHus cyibdaTa aMMOHUS IO OeccaTypaTtopHOMY crioco0y. Y cioBHs
BeJIeHU nporiecca. E€ 10CTOMHCTBA M HEJOCTATKH.

12. TexHoMOTHS BBIJICJICHUS JICTKUX NUPHUINHOBBIX OCHOBaHMI N3 KOKCOBOT'O T'a3a METOJ0M




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

orctanBaHus. CyIHOCTh MeTO/Ja. 3aBUCUMOCTh KaueCTBa MUPUIMHOBBIX OCHOBAHUH OT pa3IMyHbIX
(bakTopoB.

13. TexHo0rHsl BbIIEIECHNUS JIETKMX IUPUANHOBBIX OCHOBAaHMH U3 KOKCOBOTO ra3a apoBbIM
MeTo1oM. CyIIHOCTh METO/1a. 3aBUCUMOCTh KaueCTBa MMPUAMHOBBIX OCHOBAHUM OT PAa3IMYHBIX
(hakTOpoB.

14. Pecypcsl IUpuAMHOBBIX OCHOBAHUM U UX PaCIpeNelICeHuE MEXIy ra3oM, BOAOW U CMOJIOH.
XapaKTepUCTUKA JIETKUX MUPUAUHOBBIX OCHOBAaHUN U MX NMpUMeHeHue. PU3NKO-XMMUYECKHE OCHOBBI
BbIJIEJICHUS TUPUIMHOBBIX OCHOBAHUN U3 KOKCOBOTO rasa.

15. Koneunoe oxnaxaenune KokcoBoro rasa. Ero 3agauu. Crioco0si.

16. Cocras, CBOMCTBa M BBIXO/JI CBIPOT0 OeH30J1a. XapaKTePUCTHKA €r0 KOMIIOHEHTOB

17. CrniocoObI ynaBnuBaHus OEH30JbHBIX YIIIEBOJOPOIOB U3 KOKCOBOTO raza. XapakTepucTUKa
IIOTJIOTHUTCJIBHBIX MAacCeElJl.

18. Perenepaius mornotuTensHOro Macia. TexXHoIornuecKas cxema.

19. YnaBnuBaHue O€H30JIbHBIX YTIIEBOJOPOAOB B CKpyOOepax. DakTophl, 00yCIaBIUBAIOIINE
yJaBIMBaHNE OCH30JIBHBIX YTIIEBOJOPOIOB.

20. Briienenue 6eH301bHBIX YTIEBOJAOPOIOB U3 MOTIIOTUTEIHHOTO Macia. PakTopsl,
omnpenenstomue mnpoiecc gecopounn. CriocoOsl BeIIEICHUS, X MPEUMYIIECTBA U HETOCTATKH

21. TexHonornueckas cxema BblIeJIeHHsI O€H30JIbHBIX YTIIEBOJOPO/IOB M3 MOTJIOTUTENFHOTO Macia
22. O6pa3oBaHue cepoBoIOpoOIa TpH KOKcoBaHuH. CBOMCTBA CEPOBOIOpOAa. METOIbI OUMCTKU

KOKCOBOT'O raza oT cepoBoaopoaa. OCHOBHBIE MPUHIIMIIBI BEIOOPA CIIOCO0a OYUCTKHU Ta30B OT
CEPHUCTBIX IIPUMECEH.

23. AMMUa4HbIil METOJ yJaBIMBaHUS CEPOBOAOPOAA. TEXHOIOTHS COBMECTHOTO U3BIICYECHHUS
aMMHaKa ¥ CepoBOJOPOIA U3 KOKCOBOIO Ta3a.

24, OcHoBHBIE 3TaIbl IepepadoTKu  chIporo 6enzouna. [IpeaBapurensHas peKTH(GUKALNS CBIPOTO
OeH3o1a.

25. CyImHOCTh CEpHOKUCIOTHOM ouncTkU ppakunu bTK

26. TexHONOTHYECKAs cXeMa CEPHOKUCIOTHOM ouncTkH (ppakiuu BTK

27. Teoperuueckre OCHOBBI KaTaauTH4Yeckoi ruapoouncTku Gpakuuu bTK. Xumusm npouecca.

MeTo/1bl KATATUTUYECKON THIPOOUHCTKH.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

28. OkoHuarenbHas peKTuduKanus 0EH30JbHBIX YTIIEBOI0POIO0B

29. O0pa3oBaHre CMOJIBI TPH KOKCOBAHUH, COCTAB U CBOWCTBA CMOJIBI

30. [ToaroroBka cMOJIBI K IEpepadbOTKe

31. TexHomnorust peKTH(GHUKAINNI KAMEHHOYTOJIbHOM cMoiibl. Cxema mporiecca.

32. Ounctka Qpakuuii cMounbl. [IpumeHenne u cnocoosl nepepadboTKu GpaKIuu CMOJIBI
33. [TepepaboTka HadTammHOBOM (pakiun. [1yTr moBbIIeHNs KauecTBa U KO3(PPHUIIHEHTOB
u3BJIeYeHHs HapTaTMHA.

34. OuncTKa CTOYHBIX BOJ] KOKCOXHUMHYECKUX 3aBOA0OB. BaxkHocTh npobiembl.  VcTouHuKH
o0pa3oBanus ctokoB B KXII. MeTopl OUMCTKH CTOYHBIX BO/I.

35. TexHOMOTHSI OMOXUMHUIECKOTO Crtocoda 00eceHOTMBAHUS CTOYHBIX BOJT

36. [TonmyueHnue MHACH-KYMapOHOBBIX CMOJ. Y CIIOBUA MonyueHus. TexHonoruyeckas cxema.
37. Texuomnorust momyyerus pocdara aMMOHHS

38. Knayc-mpouecc

39. TexXHONOTHsI KATATUTUIECKOHN THIPOOUUCTKH

40. TexHonorust KpyroBoro gocaTrHoro MeToa OUUCTKH KOKCOBOT'O Ta3a OT aMMHUaKa.

3aoanue oas 3auema
Onucarb TEXHOJIOTMYECKYIO CXEMY MO PUCYHKY

OnucaTh TEXHOJOTUYECKYIO CXEMY IO PUCYHKY:

puc 1 ra30cO0pHUK KPYTJIOTO CEYEeHUs

puc. 2. Cxema NEPBUYHOTO OXJIAXKACHHA KOKCOBOT'O ra3a B XOJIOJUJIbHUKAX C TOPU30HTAJIBHBIM
pacroyiokeHueM Tpyo

puc. 3. Cxema nepepabOTKH HaJCMOJIbHON BOJIBI C HCIIOJIB30BAHUEM COJIEH CBSI3aHHOTO aMMMAaKa!
puc.4. Cxema noiy4deHus cyib(para aMMOHHS 110 CaTypaTOPHOMY METONY:

puc 5. Cxema OeccaTypaTopHOTo criocoda mojydeHust Cyiabhara aMMOHUS

puc. 6. Cxema npousBoacTBa pochara aMMOHHS U3 aMMHaKa KOKCOBOT'O Taza

puc. 7.Cxema ylaBIuBaHUs aMMHUaKa U3 KOKCOBOTO raza KpyroBbIM (hochaTHBIM CLIOCOOOM

puc. 8. Cxema BbIJeNIeHHsI TMPUINHOBBIX OCHOBAHUI METOJIOM OTCTaUBAaHUS

puc. 9. Cxema BBIJICJTICHUA ITUPUANHOBBIX OCHOBaHHUI1 IMapOBBIM METOOOM




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

puc.10. Cxema COBMECTHOTO M3BJICUCHHUSI aMMHUaKa U CEpPOBOIOPO/Ia U3 KOKCOBOTO rasa

puc.11. Cxema Kinayc-npouecca

puc.12 Cxema KOHEUHOTO OXJIAXKICHHS raza ¢ SKCTparupoBaHueM HaTaauHa U3 BOJIbI CMOJIOMN
puc.13. Cxema ynaBnuBaHHus OCH30JIbHBIX YIIIEBOIOPOJIOB U3 KOKCOBOTO Ta3a

puc.14. Texnomornyeckasi cxema BblJI€JICHHsI OEH30JIbHBIX YTIIEBOIOPOAOB U3 MOTJIOTUTEILHOTO Maciia
puc. 15. Cxema perenepanuyu KaMEHHOYTOJIBHOTO Maciia ¢ IpUMEHEHUEM TpyOJaToi neuu

puc. 16. Cxema ckiaga cMOJIbl KOKCOXUMHUYECKOTO 3aBO/Ia

puc. 17. Texnomornueckas cxema (hpaKMOHUPOBAHNUS KAMEHHOYTOJILHON CMOJIBI B OJTHOKOJIOHHOM
arperare

puc. 18. Texnomoruueckasi cxema rnepepaboTku HadTaTMHOBOH (ppakuuu

puc.19 Cxema npenBapuTenbHON peKTU(UKAIIMY CBIPOTO OeH30I1a

puc.20. [IpuHiunuaibHas cxeMa CepHOKUCIOTHON OYUCTKH

puc. 21. [IpuHuunuanbHas cxema YCTaHOBKHU THIPOTeHU3AIIMOHHON OYHCTKH «ChIPOro OEH30I1a»
puc.22. [lpuHIunuanpHas cxema pa3roOHKH ChIporo 0€H30J1a MOCe CEPHOKUCIOTHOM OYUCTKU
puc.23. [IpyHIMHANBEHAS CXeMa Pa3TOHKH CHIPOTo OEH30J1a MOCye THIPOTeHN3alHOHHOW OYUCTKH
puc.24. CxeMa npou3BOCTBAa UHEH-KyMapOHOBBIX CMOII

puc 25. CxemMa OMOXUMHYECKOW OYMCTKH CTOYHBIX BOJT

Ipumep 3a0anus:

Haszeamv mexnonozuueckyro cxemy u onucams mextonoeuveckuti npoyecc. Onucamo
Koumpoaupyemvie napamempul. Kax enusiom yciosus eedenus npoyecca Ha Ka4ecmeo 8blnyCcKaemoll
npoOyKyuu?
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Pewumos 3a0auy

Bapmuanr 1

1.PaccunTath conepkanne CHIPOro 6EH3071a i CepoBOIOPOIa B 1 M° IIPIMOro KOKCOBOTO Ta3a.
XapakTepucTuka muxThl, %: WP=8,8; A°=7,5; V' = 24,8; S°= 2,15; N°=1.95%.

2. Harnerarenb KOCOBOTO Ta3a 00CTY>KUBAET KOKCOBBIM OJIOK 13 2 GaTapei 1o 65 nedeit
KaXK7asi ¢ IoJIE3HbIM  00BbeMOM KaMmephl 32,3 M°. PasoBast 3arpyska 23, 5 T cyXoi HIUXTHI, , IEPHO]
KokcoBanus 14,33 4, o6opor neun 14,5 4. Xapakrepuctuka muxtsl WP=9%; A°= 8,1%; V'= 26,5%);
S°=0, 61%; N°=2,3%.

Onpenenurs:

A). TeMneparypy rasa mociie HarHeTaTeNs, iU ero Temneparypa nocie II'X = 25°C.

b). HeoO6xoarMyr0 MOIITHOCTh Ha Baly HarHETATEIsI

[Tpu pacuere npuHATH cyMMapHBbIii Harop HarHeratens = 3000 mM.Boa.cT. ( Ha Bcace 500
MM.BOJI. CT.; Ha HarHeTanuu 2500 mm. Boa. Ct.)




CrpyKTypHBII

[Inanupyemole pe3yiIbTaThI
3JIEMEHT Py pesy

0o0y4eHus
KOMITCTECHIIHH

O1eHOYHEIE cpe€acTBa

Crnioco0eH ocymecTBJISATh KOHTPOJb ChIPbsi, MATEPUAJIOB M TEKYIIUX OTKJIOHEHUH OT 3a/IaHHBIX IAPpaMeTPOB /IJIsl 00ecneyeHusl KayecTBa
KOKCOXHMHMYECKOi#l mpoayKuuu B xo/e ee mpousBojactsa (ITK-2)

[1K-2.1 Ocy1iecTBiseT KOHTPOIb
CBIPbSI 1 MaTEPHUAJIOB JIJIS
oOecrieueHus KauecTBa
KOKCOXHUMHYECKOW MTPOTYKIHH
B XO/I€ €€ IMPOU3BOJICTBA

Tecmul 055 sK3aMeHa

1.3acuer dYero MpPOUCXOIUT OXJIAKIECHUE MPAMOT0 KOKCOBOIO T'a3a B TPyOUYaThIX MEPBUYHBIX Ta30BBIX
XOJIOQWIbHUKAX?

3a cuer HCIIapCHUA HaJICMOJILHOM BOJBI

3a cuer TCILIONIEpeAaYn MCKAY I'a3OM U OXJIQXKJAIOLIEH KUIKOCTBHIO

3a cuer KOHBCKIIMHU OT ra3a K XuJKOCTH

3a cuer BBIJICIICHHUA KOHJACHCATa U3 KOKCOBOI'O rasa

C Kako# L1eIbI0 B MEXKTPYOHOE MPOCTPAHCTBO XOIOAMIBHUKOB OJIAETCsl BOJIO-CMOJISIHASI SMYJIbCHS?
Jlig mpenoTBpallieHus: OMOIOrMuecKoro oopacTaHus MOBEPXHOCTH TPYO

Jl51g ipeioTBpallieHus OTIOKEeHHU HadTannHa
Jlist ydiero paszienieHus ra30BOH, )KHIKOW U TBep10i ¢a3
Jl1st mpetoTBpalieH s KOppO3uu

.Kak n3MeHsieTcs pacTBOpEHHE aMMUaKa, yIIIEKUCIIOThI, CEPOBOIOPOAA, IUAHUCTOIO BOAOPOJA U JIp.
KOMITOHEHTOB KOKCOBOTO ra3a B €ro KOHieHcaTe npu Oosee rirydokom oxnaxaenuu B [1I'X ?
VYBenmnuuaercs . Her npsmoii 3aBucumoct He u3MmeHsieTcss  ymeHbIIaeTcst
Jy1st yero ycranaBiIMBaroTCs 3J1EKTPOQUILTPHI B II€Xax YIaBIuBaHUs 7

Jlns ynaneHus U3 KOKCOBOTO Ta3a TyMaHOOOpa3HOM CMOJIbI U HaTaalHa

I[J'IH yYAaJICHUA U3 KOKCOBOI'O ra3a KOKCOBOH M erJ'IBHOﬁ TIBLIIA

21.]'[?1 YAQAJICHHUA U3 KOKCOBOT'O ra3a CCpHUCTBIX U a30TUCTBIX CO@JII/IHCHI/Iﬁ

I[J'If[ YAAJICHHUA U3 KUCTIOpOoaa BO3JyXa XUMHNYCCKHN aKTHUBHBIX COG)II/IHGHI/II\/’I

TemnepaTypa TEXHUUYECKON BOJIbI 000POTHOTO ITMKJIa HA BHIXOJIE U3 TEIII00OMEHHOM annapatypsl (6e3




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

KOMIIJIEKCHOW 00pa0OTKU BOJIbI) HE MOYKET MPEBHIIIATH
42°C 50°C  30°C 55°C

Yro sBISIETCS OCHOBHOW MPUYMHON OIpaHMYCHHS HArpeBa 00OPOTHON TEXHUYECKOM BO/IBI Ha BBIXO/IE
13 TeIIO0OOMEHHOM anmaparypsl ?
VYcunenue Koppo3uu TEMI000MEHHOMN anmnapaTypsl

HeB0o3MOKHOCTh OXJIaIUTh HATPETYI0 OOOPOTHYIO BOAY B AalbHEHIIIEM JI0 HY>KHOI TeMIiepaTryphbl
OTtnoxenne pycoB Ha MOBEPXHOCTU TEINIOOOMEHHOM arnmnaparypbl

OtnoxeHue cojel )KeCTKOCTH | OMOJIOTHYECKOe 00paCTaHUE OXJIAXKJAEMON ITOBEPXHOCTH

.Kak nsmeHnsiercs remneparypa KOKCOBOI0 rasa, Ipoxo/is 4epe3 MallMHHbINA 3ai17
YMmeHbiaeTcs

OTO0 3aBHUCHUT OT KOJIMUSCTBA IEPpEKAaYMBACMOI'O I'a3a

YBeanuuBaeTcsa

9TO 3aBUCHUT OT CTEIEHU OXJIAXKIIEHUS KOKCOBOTO ra3a B [1I' X

Kak wu3MmensieTcss morjiomieHue  aMMHaka U CepoBOJOpofa aOCOpOEHTOM C yMEHBIIEHHEM
TEMIEPATypbl KOKCOBOIO ra3a?
YBeanuuBaeTcsa Ymenbmaercss  He usmenserca Her npsMoi 3aBUCUMOCTH

.B pe3ynbrare Kakoro mporecca MpONCXOUT yIaBIMBaHUE CEPOBOIOPO/Ia U3 KOKCOBOTO ra3a ImpH
coBMecTHOM criocobe ynaBnuBanusi NHjz u H,S?
B pesynbraTe B3auMOAEWCTBUS MEXAY aMMHAKOM U CEPOBOIOPOIOM

B pesynprare xumudeckoit abcopOumu  cepoBOOPOIa AMMHAYHON BOJOM

B pesynbpTaTte dpuzndeckoit abcopOumu cepoBOA0POIa OTAYTON aMMHUAYHOM BOIOM

B PE3YIbTATC PACKUCIICHUA HACHIILIEHHON aMMHa4YHOM BOJIbI

Kaknm 06pa3oM MOXHO YAQJIUTh COJTM CB3aHHOTO aMMHUAKa U3 aMMUAYHON BOJIBI?
BozaeiicTByst Ha Boqty  c1aObIMU KHCIIOTaMHU

BO3HCﬁCTBYH Ha BOAY CUJIbHBIMHU HICJIOUaMU




CTpYKTYPHBII
PYKIYP [Inanupyembie pe3ynbTaThl
3JIEMEHT OrneHOYHBIC CpPEICTBA

0o0y4eHus
KOMITCTECHIIHH

[ToBb111ast TeMIEpaTypy aMMHA4YHON BOABI

[TomaBas ocTpslii map

JIJ1s1 4ero iy XUT aMMuayHasi KOJIOHHa?

JI1st pa3yioxkeHus: U OTAYBKH COJIEH CBS3aHHOTO aMMHaKa U3 aMMUAvyHOM BOJIbI

[[J'Iﬂ OTAYBKHU coyen JICTY4YCTO aMMHaKa 1u3 aMMHAYHOM BOJIbI

I[JISI PAa3JI0KCHUA aMMHaKa 10 a30Ta U BOAOpOJa

Jlns ynaneHnus aMMuaka U3 KOKCOBOIO rasa

YKamnTe, Io4ycmy H606XO,Z[I/IMO YAAIATE dAMMHAK U3 KOKCOBOI'O raza?
AMMmuak MIPOABJIACT CUJIIBHBIC KOPPO3HMOHHBIC CBOﬁCTBa, €ro C)KUIaHUuC, IIPUBOJUT K BLI6pOCEIM B

aTMoc(epy TOKCUYHBIX OKHCIIOB a30Ta

AMMMaK KOKCOBOT'O rasa HCIIOJIB3YCTCA AJId ITPOU3BOACTBA aMMHaYHOM BObI

AMMHaxK sBaseTCs IOECHHBIM KOMIIOHCHTOM KOKCOBOI'O ra3a

Yro npencrasiseT co00il KaMEHHOYTOJbHOE MOIIOTUTEIBHOE MaciIo, UCTIONb3yeMOe s
JIaBJIMBaHUs! O€H30JIbHBIX YIII€BOAOPOAOB?
@paxuuto HedTH ¢ Temneparypoil kunenus 230-270°C

Opakiuo KaMEHHOYTOJIBHON CMOJIBI ¢ TemiiepaTypoid kurenus 230-270°C

@paxmuto HedTH ¢ Temnepatypoit kunenus 270-310°C

@pakiuo KaMEHHOYTOJIBHOI cMOJTBI ¢ TeMnepaTypoit kunerns 210-230°C

IToueMy HE0OXO/IMMO MBITh OTJIOTUTENILHOE MACJI0 OT (PEHONIOB
@DeHOoJIbI BCTYNAI0T B XUMUYECKOE B3aUMO/IEUCTBHUE C HEKOTOPHIMU KOMIIOHEHTaMH KOKCOBOT'O

ra3a M yxyamaroT yJIaBJIMBaAHUC OEH30JILHBIX Yrii€eBo40poaoB

DeHoJIbI NepexosiT B CLIpOfI 6CH3OJ'I, yxXyanias €ro KauceCTBO

deHoJbl 06pa3y10T C BOJOM TPYAHO pa3ACIACMbIC SMYJIbCUHU, U TTIOBBIIAIOT BA3KOCTh Maciia

DeHOJTBI BRITIAIAIOT B 0CA/IOK MPU OXJIAXKICHUH, 3a0MBast HacaaKy CKpyoOepoB

HO‘-ICMy TIIOTJIOTUTCIILHOC KaMCHHOYT'OJIbHOC MACJIO HC HOJDKHO COACPIKATH oonee 3% otrona 0




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

230°C?

OTo mpHUBEAET K 00pa30BaHUIO KPUCTALTHYECKUX OCAIKOB, YXYIIIAIONINX padoTy
abcopOepoOB U K YBEIIMUEHUIO COMPOTHBIICHUS CKPYyOOEpOB

910 MPUBCACT K YBCIIMUYCHUIO 3aTpaT TCILJIa HA HArPEB INOTJIOTUTCIIBHOTO MacCjla W K
YBCIMUYCHUIO JABJICHUS B I[HCTHJIJIHIII/IOHHOﬁ KOJIOHHC

9T0 MNPUBCACT K YBCIIMUCHUIO JaBJICHUA B KOJIOHHE, ITOBBIIIICHHUIO BA3KOCTU MacCJia,
YBCIMYCHUIO pacXxoJa MOTJIOTUTCIIBHOTO MacCjla

9T0 MNPpUBCACT K YXYAUICHHUIO Ka4CCTBa ChIPOI'o 66H30J’Ia, mop4eC MOIJIOTUTCIIbHOIO Macjia U
YBCJIMYCHHUIO BbIXOA IMOJIMMEPOB B PETCHEPATOPC

C yem cBs3aHa HCO6XO,I[I/IMOCTL pereucpanuu 1noriIoTUTCIIbHOI'O MacJia?

C nonumepu3anueid HaTanrHa, COAEPIKAIIETOCs B Maciie OT OCTOSIHHBIX TeMIEpaTyPHBIX
nepenajon

C HOJ'II/IMepI/I?:aIII/IeI\/’I Maclia u3-3a XUMHYECKOI'0 B3aMMOACHCTBHUS €0 KOMIIOHCHTOB C
OEH30JIbHBIMU YrJI€BOAOpOJaMun

C nepexoaom KaMeHHoerHLHOﬁ CMOJIBI, COI[Gp)K&H.IGﬁCH B KOKCOBOM ra3€, B IOIJIOTUTCIBHOC
Macljio

C HOHHMepHSaHHCﬁ Macja OT BO3JeHCTBUS Ha HETO TEMIICPATYpPhI, KUCJIOpOAa, CCPOBOAOPOA,
HETIPCACIIbHBIX U AP., COACPIKAIINXCSA B KOKCOBOM Irase COCIUHCHHI

Kakue ¢uznueckre CBOHCTBA OTHOCATCS K CBIpOMY O€H30.1y?

He pactBopum B Bojie, jjerde Bojbl, JETKO OT HEE OTCTANBAETCS

He pactBopuM B Bojie, 00pa3yeT ¢ BOJIOM dIMYJIbCHIO

He pacTBOpUM B BOJC, TAKCICC BOAbI, JICTKO OT HEeE€ OTCTauBaCTCS

PacTBOpuM B Boji€, JIETKO U3 HEE OTTOHSAETCS

Yo HE BXOAUT COCTAB CHIpOro GeHsona?
Tonyon  TpumeTHiOeH305bI Kcumnomner Hurtporomyon
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[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Yem xapakTepu3yeTcs KaueCTBO ChIporo O6eHzomna?

Cojep)kaHrEM YUCTOT0 OeH30J1a Otronom g0 180°C ConepKaHHEM 30J1bI OTronoMm
1o 150°C

KakoBbl pecypchbl 0€H30IbHBIX YTIIEBOIOPOAOB B KOKCOBOM rase?

Ot 40,0 10 47,0 /™ Ot 5,0 mo 12,0 /e Ot 25,0 mo 35,0 r/m Or

3
18,0 10 25,0 /m
Uto sBIsICTCS OCHOBHBIM HEJIOCTATKOM XOJIOMJIBHIUKOB HEITOCPEACTBCHHOTO ICHCTBHSI?
Huzkast 3 (eKTHBHOCTh OXJIAXICHUS KOKCOBOT'O rasa

Bricokoe COIIPOTUBJICHUC I'a30BOMY IIOTOKY

HaCLII_HeHI/Ie oxna;xna}omeﬁ BOJIbl TOKCUYHBIMHU BCIICCTBAMHU, COACPKAMMUMUCA B KOKCOBOM
ra3c u ux BI)I6p0CI>I Ha rpaJupHE KOHCYHOI'O OXJIAXKICHUSA

HeoOxonumMocTs 00s13aTeNIbHOM MOATOTOBKHU OXJIAXKAAIOIIEN BO/IbI, yAaJleHUuE U3 He€ B3Becel U
COJIEH KECTKOCTH

I'te HEmocpenCTBEHHO YCTaHABIMBAIOTCS. KOHEYHBIE Ta30BbI€ XOIOAWIBHUKH?
[Tepen cynsdarubim otnenenueM  [locne cynbdatHOro OTACIEHHS [Tocne aMmmuayHOTO
cKpy0OOepa
ITocne mepBUYHBIX Ta30BbIX XOJOAUIBHUKOB
Kakoii Tok cozna€res B 3JeKTpoQHIbTpax Lexa ylaBIuBaHUI?
Ilepemennbit IloctosHHbIE  BuxpeBoil ToOK BBICOKON 4aCTOTHI

UTo MpOUCXOAUT MIPH OXJIAKIESHUU KOKCOBOTO Ta3a B ra30cOOpHUKE?
[ToBbllaercs BnarocoiepkaHue KOKCOBOTO rasza Konnencupyercs Bca cMoa U3 raza
N3 kokcoBoro rasza ymansiroTcs (ychl Pasmararorcsd coiii CBSI3aHHOTO aMMHaKa M3
OXJIaXKJTAIoMIel BOAEI
Kakoii KOMITOHEHT TIpeodiaaeT B COCTaBe 0OPaTHOTO KOKCOBOTO raza?
H, CH, CO CO,
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[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

o KaKOI/I TEMIEPATYPBI OXNAKIACTCS KOKCOBBII/I ra3 B ra3ocoopHuke?
94-98°C  68-72°C  85-89°C 98-102 °C

[Touemy mMaccoBasi KOHIICHTPAIUS CMOITHCTEIX BEIIECTB B aMMMaA4YHOH BOJE IIOCJIE OTHAEIICHUS
KOHJIEHCAIlMM JOJDKHA OBITh He Ooiee 0,55 r/me?

[Toromy, 4TO CMOJIMCTBIC BEIIECTBAa 3a0MBAIOT (DOPCYHKH, PACIBUISIONIME aMMHAYHYIO BOIY B
ra3zocOOpHHKaX

HOTOMy 4YTO CMOJIMCTBIC BCIICCTBA HE IMO3BOJIAIOT YAAINTL aMMHUAK M3 aMMHaYHOM BOBI

[ToTOMy 9TO CMOJIMCTBIC COCTMHEHUS 3a0MBAIOT HACAIKY TPaJUPEH

HOTOMy YTO CMOJIMCTBIC COCIMHEHHUS BMECTE C BOJOM ITOMNaIalo0T B BOIOCMBI, 3arpsA3HIAA UX

Kaxum 00pa3om ycTpaHseTcsi HaKOIUICHHE COJICH CBSI3aHHOTO aMMHAaKa B BOJIE ITHKJIA
ra30cO0pPHUKOB?

Pazpymenuem coseii mpu 100aBIE€HNUN B BOJLY XUMUUYECKHX PEareHTOB

JloToTHUTENBHBIM OTCTOEM BOABI IIMKJIA Ta30COOPHUKA

CmemmBaHueM 1 0OOMEHOM BOJSIHBIX LIMKJIOB razocOopHuka u [1I'X

HapOBBIM moaoTrpe€BOM BOJBI TUKJIIA Fa3OC60pHI/IKa

U3 yero popmupyercst HaJicMoJIbHAs aMMHUaydHas Boaa?

W3 Baru muxThl, TEXHUYECKON BOABI, BOALI BXY

N3 nmuporenernueckoit Binaru, BoAsl bXY, TeXHUUECKON BOJIbI KOHEUHOT'O OXJIAXKICHUS

N3 nuporeseTnyeckou Biaru, Bjaard NapouHKeKI1u, Boasl bXY

s HI/IpOFeHeTI/I‘IeCKOI\/'I BJIary, BJIard MIKXXThI U BJIaru rapornHKXCKIUN

Ky;la HEMMOCPECACTBCHHO HAIIPABJIACTCA n30BITOYHAST aMMHaYHas BOJa U3 OTACJICHUS KOHH@HC&HHH?
Ha tymenue kokca Ha nepepabotky Ha oxnaxneHue B TrpagupHU Ha opomenne
ra3ocOOpHHKa
CKOJIBKO J0JKHA COCTABIISITh MAacCOBAs J10JIs 30J1bI B CMOJIE, IOCTYMAIONIEeH Ha nepepaboTky?

He 6onee 0,1% He 6oiee 0,5% He 6oiee 1% He 6onee 0,03%
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0o0y4eHus

O1eHOYHEIE cpe€acTBa

[Touemy MaccoBast J0JIs 306l B CMOJIE MMEET JKECTKUE OTpaHHYCHHS?
3ona 3a0uBaet 1EeHTPUPYTH OTACTICHUS IeUIaMaIliN

3o051a MemaeT 00€3BOKUBAHUIO CMOJIBI

3ona yXyJlIaeT KayecTBO MEKa, 3aTPYAHSAET dKCILTyaTalllio TPyOUaThIX yCTaHOBOK, 3a0UBacT
XpaHWJIHILA

3o0ma PAaBHOMCPHO pacCIpCaAciIsACTCA 110 BCEM (bpaKI_II/IHM CMO!JIbI, BbI3bIBAS YXYAIMICHUC UX KAYCCTBaA

3a cyeT Kakoi cuiIbl UIET pa3zesieHue BOJIbl, CMOJIbI U (DyCOB B OT/AEIEHUU JIeLIaMaluu?
3a cuer cuiIbl ApXxumesa, CUIbI TSHKECTH Cuibl TpeHUst CHJIsl TSKECTH

L{eHTpOoOEKHO CUITBI U YAEIBHOTO Beca

[Touemy MaccoBast 10JisI BOJABI B CMOJIE HMEET JKECTKUE OTPAaHUUYCHUS?

Hanuuue Bosibl B cMOJI€ YBEIMYMBACT 1aBIICHUE B PEKTU(PHUKAIIMOHHON KOJIOHHE U CHIKAET €€
MIPOU3BOIUTENBHOCTD

Hanu4aue Boabl B CMOJIE YBCIUNYNBACT 00BEM TEIITIO0OMEHHOM arrapaTrypbl

Hanuuue Bosibl B cMOJI€ CHUXKAET KauecTBO MOJIy4aeMbIX (ppakuuii

Hannune Boabl B CMOJIE CHUXKAET TEMIIEPATYPY pa3MITYeHUs MeKa

JJ1s 4ero KOKCOBBIH ra3 nepeJi carypaTopaMy HOJOIpeBaloT B pemedepax?
Jlnig ynaneHus: IMpUAMHOBBIX OCHOBAHUN C OOPAaTHBIM KOKCOBBIM ra3oM

JUia yBenMueHus: KpyIHOCTH COJIN

Jlns ipeoTBpalieHuss 0OBOJHEHHs BaHHBI caTypaTopa KOH/IEHCATOM ras3a

Jlnist yMeHbILIEHUS TOTeph aMMHUaKa ¢ 00paTHBIM KOKCOBBIM Ira3oM

C Kaxoop“l TeMnepaTypoﬁOKOKCOBmﬁ ra3 ocTymaer B caTypaT(gp?

85-90 "C 25-30 °C 30-40 °C 60-70 °C

MaccoBast 105151, KAKOTO XUMHUYECKOT'0 3JIEMEHTa HOPMHUPYETCS COTJIACHO TPEOOBAHUAM K TEXHUYECKOM
CepHoi Kuciore?

N S Fe Mg

Kaknue XxumHuuyeckue COeAMHEHUs, KpoMe cyibhaTa aMMOHMs, 00pa3yloTcs B caTyparope NpH
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[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

B3aMMOJIEHCTBUM CEPHON KUCIIOTHI C a30TCOIEPKAIMMH KOMIIOHEHTAMH KOKCOBOT'O rasa?
TUTUAPOCYIb(hAT aMMOHUS, CyNIb(aT XUHOIUHA, HUTPAT CEPHI

bucynbdar ammonus, cynbdart nupuanHa, OucynbhaT nupuIuHa

Juruapocynbdar mupuanHa, Cyinb(ar XHHOIUHA

HuTtpar cepsl, cynbdormnonumepsl

CKOJIbKO COCTaBJISICT ONTHMAalIbHAsT MaccoBas OJS CBOOOIHOW CEpHOW KHCIOTHI B MAaTOYHOM
pacTBope carypartopa?
10-12% 4-5% 1-1,5% 6-8%
Uem npou3BOAMTCS MEPEMEIIMBAHNE BEPXHUX CIOEB MATOYHOTO pacTBOpa B caTyparope?
Bap6oTakem cepHOI KHCIIOTBI Yepe3 CIIOK pacTBOpa

Mermmankoi

KokcoBbIM ra3zom, BBIXOASIIMM U3 30HTA IO HAIPAaBISAIOLIUM JIOaTKaM, U 6apOOTUPYIOIKUM
yepes CIIOM pacTBopa

BpaH_[aIOH_[I/IMI/ICH JJonlaTKaMH 30HTa

Pewumo 3a0auy:

Paccunrtarh HEOOX0IMMOE KOJIMUECTBO XOJOMILHUKOB /IS OXJIAXICHHS TTOCTYIAIOIIEro rasa.
Tun XonoAUILHUKOB — C TOPU30HTATBHBIM PACIIONIOKEHUEM TPYO.

KonndecTBO mocTynarommx ra3os:

KOKCOBBIH a3 - 140000 m>/u.

MaccoBast KOHIICHTpAIUsI KOMITOHEHTOB:

BOJIsiHBIE mapbl — 355,0 r/M3;

napsI cMoutbl — 89,0 /M3,

OeH3onpHBIe yriaeBogopoabl — 30,0 F/M3;

cepoBogopoa — 2,0 r/M3;

ammuak — 8,0 .

Temneparypa nocrynaroniero raza 86 °C, napienue 760 MM. pT. CT., TEMIIEpATypa ra3a Ha BBIXOJIE€ U3
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[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

xonoauibHuKa 28 °C, gaBnenue 745 mM. pT. cT. Temneparypa oxjaxaaronieil Boasl Ha Bxoje 25 °C,

Ha BeIXoje 42 °C.
Xapaktepucruka muxthl WP=6,0%; A°= 7,55%; V'= 24,5%; S°=2,12%; N°=1,88%

3aaHus Ha KypcoBYIO paboTy
Tema: IlepBruHOE 0XJIaXKI€HUE KOKCOBOIO ra3a B ra30cOOpHUKE

3ananue 1: B noscHuTensHoM 3anucke (10 50 cTpaHuIl) OTpa3uTh CIeIyIONUE BOIPOCHI:
[IepBruHOE OXJIaXA€HUE KOKCOBIO I'a3a U €ro He00X0IUMOCTb.
AHanu3 nporecca OXJIaKACHUS ra3a B ra3ocOopHUKax. I'napaBiIMyecKuii U TeMIepaTypHbId peKum
paboTsl razocOopHUKaA. Pasnmuyable KOHCTPYKITHH ra30c00pHUKOB. LMK razocOopHuKa.
Pacuet razoc6opHuka KOKCOBOM O6arapeu.

Hcxonnblie nannble: KokcoBas 6arapes, cocrosias u3 65 neyei, ¢ nojie3HbIM 005eMOM KaMephbl
32,5Mm3. O60pot neueit 174. HaceimHast miioTHOoCcTh padoueit muxTsl 0,81/M3.CocTaB cCyxoro KOKCOBOIO

rasa, B npoueHrax (%):

Bonopona 58,92
Merana 26,87
Oxkwuch yriepoaa 6,1
JIByoKHCH yTieposa 1,95
ApoMaTn4ecKue COeAMHEHHUS 2,66
Azora 2,96
Kucnopona 0,54
Pe3ynbpTaThl TEXHUYECKOTO aHAN3a, B poreHTax (%):

Braxuocts 8,6

3oma 8,43

Brixos n1eTydnx KOMIIOHEHTOB 27,4




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Cepa obmas 0,58
Aszot 1,9
[TpencraButh 2 ueprexa Gopmata Al (TeXHOJIOTHUECKAs cXeMa MpoIiecca 1 OCHOBHOM ammapar)

Tema: YnaBnuBanue aMmMHuaka U3 KOKCOBOTO Ta3a 6eCCB.TypaTOprIM MCTOAOM.

3ananue 2: B nosicauTensHoi 3anucke (10 50 cTpaHuIll) OTpa3uTh CIEAYIOLIUE BOPOCHL:
VYnaBnuBaHue aMMHaKa U3 KOKCOBOTO rasa. beccaTtypaTopHble yCTaHOBKH NPOU3BOICTBA Cyb(haTa
ammonusd. x JOCTOMHCTBA U HEAOCTATKU. Texnonoruueckue cxeMnl 0€3 yHnapuBaHusd U C
yIIapruBaHUEM MAaTOYHOTO pacTBopa. PacmpeneneHue moriomeHnss aMMHuaKa 1o cTyreHsm adbcopoepa.
Pacuer ycranoBku.

HcxonHble qanHble JU1s pacyera:

B abcopbep( b1) mocTymaror :

KoxkcoBblii ra3, cienyromnero cocraBa, Kr/u:

Cyxo0l KOKCOBBIN a3 130207
BozasiHbie mapbl 5173
ben3onbHbIE YyTI€BOAOPOABI 4200
CepoBoiopon 1980
Ammuak 761
[TupuarHOBBIE OCHOBAHUS 56
AMMHaYHO-BOISTHBIC TIAPHI, COJEPIKAIIIHE, KI/d

AMMuak 273
CepoBoaopon 91,2
JIByokuch yraepoaa 95,8
Bonsinbie napbt 1637, 8

[TupuarHOBBIE OCHOBAHUS 10,6




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

[Torepu ammuaka ¢ o0paTHbIM KOKCOBBIM TazoM 0,03 r/m3; nupuauHoBeix ocHoBaHMit 0,02 r/m3

Tema: YnaBnuBaHue O€H30JIbHBIX YTICBOIOPOIOB
3ananue 3: B nosicauTensHoi 3anucke (10 50 cTpaHuIil) OTpa3uTh CIEAYIONIUE BOIPOCH

. CoctaB u cBOMCTBa ChIpOro 6eH301a. MeTo bl N3BJIeUeHHUs] OEH30JbHBIX YIIIEBOAOPOAOB U3
KOKCOBOT0 raza. Konctpykuu ckpyo60epoB ( ¢ 1epeBSIHHOM XOpAOBOM HACaIKOMN, METANINYECKOU
CHHMPATBHOM, TUIOCKOIAPAJICIbHBIMUA HAcaIKaMy, TapeibyaThie U ojbie). CpaBHUTENbHAS OLIEHKA.
TexHomoruueckasi cxema u pexxuM padoThl CKpyoOepHoro otaenenus. Pacuer ckpyo0epoB u
KOJINYECTBA KAMEHHOYTOJIBHOTO MOTJIOTUTEIHHOTO U COIISIPOBOTO Macia.

B ckpy066ep mocrynaet 90 Thic. M3/4.

B ckpy060epsl mocTymaer ra3 clieyoIiero cocrapa:

M3/9
Cyxo¥i KOKCOBBIH Ta3 86220,0
Bonsinbie mapst 2610,0
BeH30bHBIE YTIIEBOIOPOIBI 720,0
CepoBoaopon 450,0

Temmnepatypa nocrynaromiero raza 250C u ngaBienne 8§50 mm.pt.cT. [loTepu 6eH30IBHBIX
YIJI€BOAOPOAOB C BBIXOASALIMM I'a30M, paBHBIMU 2 T/M3 CyXOro rasa.
CoctaB cyxoro KOKCOBOT0 rasa, B rnpoueHrax (%):

Bonopona 58,92
Merana 26,87
Okwuch yriepoja 6,1

JIByOKHCH yTiepoa 1,95




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

ApomaTudeckre COeIMHEHUS
A3sora
Kucnopona

2,66
2,96
0,54

Tewma 4: HpOI/I3BOI[CTBO JICTKUX ITUPUIAUHOBBIX OCHOBaHUM.

3ananue 4: B nosicautensHoi 3anucke (10 50 cTpaHuIl) OTPa3uTh CIEAYIOLIUE BOMPOCHL:
Pecypchl mUpuAMHOBBIX OCHOBAHUH M UX pacIipe/ielieHHe MeX Iy Ta30M, BOJIOM U CMOJIOH.

XapaKTepI/ICTI/IKa JICTKUX IMUPUANHOBBIX OCHOBAHUM M UX IMPUMCHCHHUC. VYcnosus YJ1aBJIMBaHHUA

OCHOBaHMH M3 ra3a u U3BJICYCHUEC UX U3 MATHIHOI'O pacTBOpa. Pacuer HHpH[{HHOBOﬁ OCTaHOBKH.

HcxonHble nanHble JU1s pacyera:

B abcopbep( bI) MOCTYNaIoT :

KoxkcoBblil ra3, cienyromnero cocraBa, Kr/u:
Cyxoiil KOKCOBBII ra3

BozasiHbie mapbl

beH30bpHBIE YTIIEBOJOPOIBI

CepoBoaopon

Ammuak

[TupunrHOBBIE OCHOBAHUS
AMMUa4YHO-BO/ISIHBIE MAPBI, COJIEprKaLINe, KI/4
Ammuak

CepoBoaopon

JIByokuch yriaepoaa

BozasHbie napst

[TupunrHOBBIE OCHOBAHUS

[Torepu ammuaka ¢ 00paTHBIM KOKCOBBIM Ira3oM

130207
5173
4200
1980
761
56

273
91,2
95,8
1637, 8
10,6
0,03 r/m3; mupuauHOBBIX ocHOBaHUH (0,02 /M3




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Tema 5: IlepBuuHoe oxJlaxkaeHHe KOKCOBOTro ra3a B [1I'X.

3amanue: B moscauTenpHOM 3anucke (10 50 cTpaHuIl) OTpa3uTh CIEIYIONIHNE BOIIPOCH:
[TepBuuHOE OXJIaXI€HUE KOKCOBOTO raza U ero HeooxoauMocTh. OXJaxKIeHUE raza B MEePBUUHBIX
ra3oBbIX XOJIOAWIbHUKAX. CpaBHUTEIbHAS XapAKTEPUCTHKA XOJOIUIbHUKOB Pa3IMYHbIX
KOHCTPYKIUH ( ¢ BEPTUKAIBHBIM, TOPU30HTAIBHBIM PACIONIOKEHUEM TPYO, peBEpCUBHBIE,
HEIOCPEICTBEHHOTO IEUCTBHS ). ANIapaTsl BO3YIIHOTO OXJIaKAeHUs. PacueT TpyOuaThix
XOJIOJMIIBHUKOB.

[TepBuuHBIEC ra30BbIC XOJOAMIBHUKN YCTAHABIMBAIOTCS HA TA30BbIN MOTOK, UIYIIUHA OT YETHIPEX
Oarapei KOKCOBBIX Tiedueil. KonuuecTBo ra3oB, MOCTYIAIOIIMX B XOJIOAMIBHUKH, COCTABIISICT:

Kr/4
Cyxoil KOKCOBBII ra3 46 018,15
Bonasinbie mapbl 61 455,74
[Tapsl cMOIBI 2 596,60
BeH30bHBIE YTIIEBOIOPOIBI 2 600,75
CepoBoaopon 265,14
AMMBuak 714,52
Hroro 113 650,9
CoctaB cyxoro KOKCOBOTO rasa, B rnpoueHrax (%):
Bonopona 58,92
Merana 26,87
Okucsk yriepoaa 6,1
JIByokuce yriaepoaa 1,95

ApoMaTHYEeCKUE COCTMHCHHUS 2,66




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

A3zorta
Kucnopona

2,96
0,54




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OlLlCHUBAHUS:
[TpomerxyTouHas arTecTanus 1o AucIUIUInHe «M3Binedenne u nepepaboTka XMMUYECKIX
IPOJYKTOB KOKCOBAHHUS» BKIIFOYAET TEOPETUUECKUE BOIIPOCHI, IIO3BOJIAIONINE OIICHUTh YPOBEHb
YCBOEHHSI 00Y4YaIOUIMMUCS 3HAHUH, ¥ TPAKTHYECKUE 3aJaHHsI, BBISABISIONINE CTEIICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BJIaJICHUM, TPOBOAUTCA B (hopMe SK3aMeHa U 3a4eTa,
BBITMIOJTHEHUS U 3alIUThI KypCOBOM pabOTHI.

IToka3aTeu U KPUTEPUH OLIEHUBAHUS 3a4eTa:
— Ha OLIEHKY «3aYTeH0» — O00y4arouIuiics 1eMOHCTPUPYET BHICOKUI U CPEAHUI YPOBEHB
c(OpPMHPOBAHHOCTH KOMIIETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOE 3HAHUE
yueOHoro Marepuana. [IpaBuibHBIC OTBETHI TOJDKHBI COCTABIATEH Oosiee 50% OT mpeioKeHHBIX
BOIIPOCOB
— Ha OIEHKY «HEe 3a4TeH0» — O0yJarouIuiics IeMOHCTpUpyeT 3HaHus He Oonee 50%
TEOPETUUECKOr0 MaTepurana, JOMyCKaeT CylIeCTBEHHbIE OIIMOKH, HE MOXKET IOKa3aTh
MHTEJJIEKTYaIbHbIe HABBIKU.
DK3aMeH M0 JaHHOW AUCUHUILIMHE IPOBOIUTCS OO0 B hopMe TecTa, b0 1Mo duneram
IToka3aTe/u U KPUTEPUH OLIEHHBAHUS IK3aMeHa:
— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4aroLuiics 1eMOHCTPUPYET BICOKUI YPOBEHB
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE M TIIyOOKOE 3HAHUE
yaeOHoro marepuania. [IpaBuiibHbIE OTBETHI IOJDKHBI COCTABIATH 80% OT MpeI0’KEHHBIX
BOIIPOCOB
— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUIM YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHUS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS
HEe3HaYuTeNbHbIe OMUOKU. [IpaBUIbHBIE OTBETHI JOKHBI COCTABIATH 65% OT MPeUI0KEHHBIX
BOIIPOCOB
- Ha OLICHKY «Y/0BJIETBOPHUTEIbHO» (3 Oana) — oOyyaromuiicss AeMOHCTPUPYET MOPOTOBBII
YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUSITUIN JTOTYCKAIOTCSI
OIIMOKH, TIPOSIBIISIETCS] OTCYTCTBUE OT/ACIBHBIX 3HaHUH. [IpaBUIIbHBIE OTBETHI JOIKHBI
coctaBiATh 50% OT MpenIoKEHHBIX BOIIPOCOB
— Ha OLIEHKY «Hey/I0BJIeTBOPUTEJIbHO» (2 Oaiia) — 00ydaromuics JeMOHCTPUPYET 3HAHUS HE
6onee 40% TeopeTHYECKOr0 MaTepuaa, 0MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET IM0Ka3aTh
MHTEIIEKTyalbHbIe HaBBIKU. [IpaBUIbHBIE OTBETHI COCTABISIOT MeHee 40% OT MpeI0KEeHHBIX
BOIIPOCOB
— Ha OIICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ann) — oOydaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BENICHHS U 0OBSICHEHUS] HH()OPMAIIHH, HE MOXKET ITOKa3aTh HHTEIICKTYaIbHbIC
HaBBIKH PEIICHHS MPOCTHIX 3aad. [IpaBriIbHBIE OTBETHI COCTABISIOT MeHee 25% OT
NPEIO’KEHHBIX BOTIPOCOB
DK3aMeH B YCTHOHM (hopMe MPOBOAUTCS 10 SK3aMEHAIIMOHHBIM OHMJIeTaM, KaXKIbIH U3 KOTOPBIX
BKJTIIOYAET 2 TEOPETUUECKUX BOIIpOCca
IMoka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:
— Ha OLIEHKY «OTJINYHO» (5 6aJu10B) — 00y4JaroLHiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
yueOHOro MaTepHasna, CBOOOIHO BBIMIOJIHAET MPAKTUYECKUE 3aJaHHsl, CBOOOHO OIEpUpPYeET
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYallUSX TIOBBIIIICHHON CIIO)KHOCTH.
— Ha OIICHKY «Xopo1o» (4 6amia) — o0yJaromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHD
c(OPMHPOBAHHOCTH KOMITETCHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS



HE3HAYUTeNbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OIEepalusiX, IEpeHoce
3HAaHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYAIINH.

— Ha OLICHKY «Y/JA0BJIETBOPUTEJIBLHO» (3 Oaia) — 00yJarouuiicss JeMOHCTPUPYET MOPOTOBBIN
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETECHIIUI: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUIATUIN TOYCKAIOTCS
OLIMOKH, POSIBIISIETCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHUH, HAaBBIKOB, 00yJatOLIHiCs
UCIBITHIBACT 3HAUUTENbHBIE 3aTPYAHECHUS [IPU ONEPUPOBAHUM 3HAHUSAMU U YMEHUSMU IIPU UX
MEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEIbHO» (2 6aia) — 00ydaromuics AeMOHCTPUPYET 3HaHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELLIEHUS IPOCTHIX 3a/1ad.

— Ha OIICHKY «HEeYT0BJIeTBOPUTEILHO» (1 Oain) — 00yJaromuiics He MOXKET MTOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEICHHS U 0OBSICHEHUS] MH(OPMAIIHH, HE MOXKET IMOKA3aTh MHTEIICKTYaJIbHbIC
HAaBBIKH PELICHUS MTPOCTHIX 3ajad.

Kypcoeas paboma BbInionHsETCS IO PYKOBOJCTBOM IMPENOIABATENS, B IPOLIECCE €€ HATUCAHUS
oOyJaromuiicss pa3BUBaET HABBIKHM K HAYYHOH paboTe, 3aKperuiss U OTHOBPEMEHHO PacIIUpsis
3HaHUS, IOJTYYECHHbIE TP U3yueHUU Kypca «/3Biedenune u nepepaboTka XUMHUYECKHUX MPOTYKTOB
KOKCOBaHUs». [Ipy BBIIOTHEHUU KypCOBOW pabOThl  00yUarOIIUIACS JODKEH 0Ka3aTh CBOE
yMeHue paboTaTh ¢ HOPMATUBHBIM MAaTEPUATIOM U IPYTUMHU JTUTEPATYPHBIMU UCTOUYHUKAMHU, &
TaKe BO3MOYKHOCTh CHCTEMAaTU3UPOBATh M aHAIM3UPOBATh (PAKTHUYECKHUI MaTeprall 1
CaMOCTOSITENIbHO TBOPUECKH €0 OCMBICIIUBATb.

B nporecce nHanucanust KypcoBoi pabOoThl 00yUYarOIIMICs TOJDKEH Pa300paThbCsi B TEOPETHUECKUX
BOIpOcax M30paHHOMN TEMbI, CAMOCTOSATEIHHO MTPOAHAIU3UPOBATH MPAKTUYECKUI MaTepHrall,
pa3o0paTh 1 000CHOBATH MPAKTUYECKUE MPEITIOKEHHUS.

Iloka3aTesn U KpUTEPUH OLIECHUBAHUA KyPCOBOil padoThbI:

— Ha OIEHKY «OTJMYHO» (5 0asIOB) — MPOEKT BBHIMOIHEH B COOTBETCTBUU C 3a/IaHUEM,
oOyJaromuiicsi oKa3bIBaeT BHICOKHI YPOBEHb 3HAHUI HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHUS U
00BsiICHEHUS! HHPOPMAIMH, HO U UHTEJJIEKTyaJIbHbIE HaBbIKU PELICHUs Mpo0JeM U 3a/1ad,
HAXOX/ICHUS YHUKAJIBHBIX OTBETOB K MPOOJIeMaM, OIICHKU ¥ BBIHECEHUSI KPUTUUECKUX CYXKIECHUH;
— Ha OIICHKY «X0po1o» (4 6amia) — MpOeKT BBIMOIHEH B COOTBETCTBUH C 3aJaHUEM,
oOyJaronuiicsi OKa3bIBaeT 3HAHUsI HE TOJBKO Ha YPOBHE BOCIIPOU3BECHUS U OOBSICHEHUS
uH(pOpMaIliU, HO ¥ HHTEJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOOJIeM U 33724, HAaXOXKIACHHUS
YHHUKAJIbHBIX OTBETOB K Mpobaemam;

— Ha OIIEHKY «y/J0BJeTBOPUTEILHO» (3 0ana) MpoeKT BHIIOJIHEH B COOTBETCTBUU C 3a/IaHUEM,
oOyJarouiicst moKa3bIBaeT 3HAHMS Ha yPOBHE BOCIIPOU3BEACHUS U O0BSICHEHHS MH(DOpMAIIHH,
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4;

— Ha OLIEHKY «Hey/I0BJIeTBOPUTEJIbHO» (2 6aria) — 3a/laHue MpPenoiaBaTeisl BHITOJIHEHO
YaCTUYHO, B MIPOLIECCE 3AIIUTHI pabOThl 00YJarOIIUCs JOMYCKAET CYIIIECTBEHHbIE OITHMOKH, HE
MOJKET MOKa3aTh MHTEJUIEKTYaIbHbIE HABBIKHM PEIICHUS [TOCTABIEHHOM 3a/1auH.

— Ha OIEHKY «HeY/I0BJIeTBOPUTENbHO» (1 Oarn) — 3a1aHne IpernoaaBaTens BBIMOITHEHO
YaCTUYHO, 00yYarOIIUIACS HE MOXKET BOCIIPOU3BECTU M OOBSCHUTDH COJCPKAHUE, HE MOXKET
MOKa3aTh MHTEIJIEKTYaIbHbIE HABBIKU PEILICHUS IOCTABIEHHOM 3ajauH.



