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Jucr perucrpanuu H3MeHeHHH U JOIO0JHeHNH

Ne Pazpen PITJT Kpatkoe conepxanue Jata, Ne ITonmice 3aB.
i (Momyis) HU3MEHEHHS!/ TOIOTHEHHS MIPOTOKOJIA kadenpoit
3aceJaHusg
Kadeapsl
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1/]
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2 8 KoppekTupoBka crmcka Nel ot N
JIUTEPATYPHI 04.09.2018 d’/

A
3 8 KoppekTupoBka crmcka NoS ot N
JHMLEH3HOHHOTO 00€eCcTIeYeHus 31.10.2018 <i/

A

4 3,4,6,7 Koppektuposka padoueit %M/
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04.09.2019 o
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METOAHYECKOTO U 31.08.2020 /

HH(}OPMAITHOHHOTO =

oOecIredeHHs] TUCITUITIHBI




1. Ileaun ocBOEHMSI AUCHMILINHDBI

LlenssMu  ocBOEHUs AUCHUIUTMHBI «M3BleueHne u mepepaboTKa XHUMHUYECKUX
IPOAYKTOB KOKCOBaHMs» SABIAIOTCS: CHOPMHPOBATh Yy CTYIEHTOB TBEpIble 3HAHUSA U
HaBBIKU B O0JIACTH CYIIECTBYIOIIMX U MEPCIEKTUBHBIX METOJIOB M3BIICUECHUS U NEPepadOTKH
XMMHUYECKHUX MPOJYKTOB KOKCOBAHUS U UX allapaTypHOro opopmiIeHus.

3aauy U3y4eHUs! TUCHUIUINHBIL:

- cOpMHMpOBATH Y CTYJIEHTOB 3HaHMs B O0O0JACTH TEOPUU U MPAKTUKU XUMHUYECKOU
TEXHOJIOTUM TBEPJOT0 TOIUIMBA, aIllapaTypHOro O(GOPMIIEHUS TPOLECCOB YIaBIUBAHHS
XUMHUYECKHX MPOJTYKTOB KOKCOBAHUS.

YcBoeHue cTyIeHTaMu TPEOOBAaHMM K KAUECTBY IOJIy4aeMbIX TPOAYKTOB, OpPraHU3aluu
0€30TX0AHOT0 NPOU3BOACTBA U MEPOIPUATHI 110 OXpaHE BO3AYIIHOIO U BOJHOIO OacceiiHOB
B IIpomblnuieHHOM 30He KXII.

- [T0o3HaKOMUTB CTYJICHTOB C MEPCIIEKTUBAMH JalbHEHIIEro pa3BUTHsI OTPACIIH.

2. MecTo TMCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpPaMMbl OATOTOBKH
O0akajaBpa

Jucnummna «M3BneueHue u nepepadoTka XMMHUUECKUX MPOAYKTOB KOKCOBaHMS» BXOJUT B
BapHUaTUBHYIO 4acTh OJioka 10011eoOpa3oBaTebHOM IPOrpaMMBl.
JUia  u3yyeHus  OUCLUIUIMHBI ~ HEOOXOAMMbI  3HaHWs  (YMEHHUs,  BIIAQJCHMUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUYEHUS AUCLUILIUH
- OpraHu4eckas XuMus
- o0mas XuMHU4yecKast TEXHOJIOTHs
- TEOPETUYECKHE OCHOBBI XMMHUUYECKOW TEXHOJIOTMH TOILJIMBA U YIVIEPOAHBIX MAaTEPHAJIOB
- (usnyeckast XUMHs
- XUMHUS, MUHEpAJIOTHs U neTporpadus roprouux UCKOMaeMbIX
- TIPOLECCHI U almnaparbl XMMUYECKON TEXHOIOTUU
- MaccoOOMEHHbIE POLECCHl XMMHUUECKON TEXHOJIOTUN
- TIOATOTOBKA YITIEH K KOKCOBAHUIO
- KOKCOBAaHHE YTJICH.

N3zyuenne aqucuuiuinbel «M3Bredenne u nepepaboTka XMMUYECKUX MPOTYKTOB
KOKCOBAaHUS» SIBJISICTCS JIOTUYECKHUM 3aBEPIICHUEM U3Y4YECHUS JAHHBIX AUCIUIUIMH, T.K.
ABJISIETCSI OCHOBHOM TEXHOJOTMYECKON AUCHUIUIMHON, BKIFOYAKOIIECH KOMIUIEKC TEXHOJIOTHMA
U3BJICYEHUS] U IEPEpaOdOTKU XUMHUUECKHUX MPOAYKTOB KOKCOBAHMUSI, TOJIYYEHHBIX ITPU
nepepaboTKe KaMEHHBIX yIilel cpeHelt craauu Metamopdusma. CTyIeHTHI U1 U3ydeHUs
JTAHHOM JTHMCIUIUIMHBI JOJDKHBI 3HATh XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
OpPraHUYeCKUX COeIMHEHUH, CITIOCOObI BBIACTICHNUS OCHOBHBIX U MIOOOYHBIX MPOTYKTOB
opranuueckoil peakuuu. Coctas U pU3HMUECKHE CBOMCTBA MPUPOIHBIX SHEPTOHOCUTENEH —
rasza, HeTH, yriied, pU3NKO-XMMHUYECKHE OCHOBBI pa3/ieNIeHHs TOPIOYMX HCKOMAEMBIX;
TEXHOJIOTHIO M 00IlIMe MPUHIIUIIBI OCYHIECTBICHUS Haubosee pacpoCTPaHEHHBIX
XUMHUYECKHX MPOLIECCOB; BEIOMPATh M pACCUUTHIBATH OCHOBHBIE allapaTbl XMMUYECKUX
IIPOU3BOJICTB.
3HaHus (yMEHUs, BJAJEHHs), MOJTy4YE€HHbIE NMPH H3YYEHUHM ITaHHOM IMCUUIUIMHBI, OynyT
HEOOXOIUMBI U1 BHIIOJTHEHUS BBITYCKHOM KBAIU(DPUKAIIMOHHOMN pabOTHI.

3. Kommnerenuum olyyawuerocs, ¢opMupyembie B pe3yJbTaTe OCBOEHUS
AUCHHUILINHBI U IVIaHUpPYyeMble pe3yJabTaThl 00y4eHust

B pe3ynbrate ocBoeHUS NUCIUIUTHHBI «V3BIeUueHUE U epepadoTka XUMUIECKHX
MIPOJIYKTOB KOKCOBaHUs»  OOYYaIOIIUNCS JTOJDKEH 00J1aaTh CIeIyIOMUMA



KOMIICTCHIIUAMMU

CrpyKTypHBII
3JI€MEHT [Tnanupyemble pe3yabTaThl O0yYeHHS

KOMIICTCHIIN

CIOCOOHOCTHIO MPOBOAUTDH AHAJHU3 ChIPbS, MATEPHAJIOB U T'OTOBOI MPOAYKINH,

OCYHIECTBJISATH OLEHKY pe3yabTaToB anaau3a (IK-10)

3HaTh 3Tanbl TEXHOJIOTHUYECKOTO MPOIIecca , MEPOTIPUSATHUS IO UCIIOIB30BaHUIO
ChIPpbs, OTXOIO0B ITPOU3BOACTBA, TrOTOBOI MMPpOAYKIIMHN

YmMeThb KOHTPOJUPOBATH KAYECTBO BHIITYCKAEMOMN MTPOAYKIIUHU C UCTIOIB30BAHUEM
TUITIOBBIX 1 COBPCMECHHBLIX MCTOIOB aHAJIn3a

B.HaI[eTB METOJUKAMU IIPOBCACHHNA aHAJIU30B U pacueTa pe3yJIbTaTOB C UCIIOJIb30BAHUEM
COBPEMEHHBIX CPEACTB U ITAKETOB IIPUKIAJHBIX KOMIIBIOTEPHBIX IPOrPaMM

CIOCOOHOCTBIO BBISIBJSITH H YCTPAHATH OTKJIOHEHHSI OT PeKHMOB PadoThl

TEXHOJOTHYeCKOro 060py/I0BaHUsI M IAPAMETPOB TeXHOJIOorn4Yeckoro mpomecca (IK-11)

3HaTh METO/Ibl BBISIBJICHUS U YCTPAHEHUSI OTKJIIOHEHUM OT pexXHUMOB pabOThl
TEXHOJIOTHYECKOTro 000pyI0BaHUs U MapaMeTPOB TEXHOJIOTHYECKOTO
nporecca

YMern BBIABJIATD U YCTPAHATH OTKIIOHCHHA OT PCXKUMOB pa6OTBI TEXHOJIOTHYCCKOI'O
O60py,Z[OBaHI/I$I 1 I1apaMCTPOB TCXHOJIOTIMYCCKOI0o Mponecca

BJIaI[eTI) HaBbIKaMH pa6OTI)I C TCXHOJIOTHYCCKMMU MHCTPYKIUAMU U O60py210BaHI/IeM




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO0mmas TpyI0eMKOCTh TUCIUIUTHHBI COCTaBisieT 13 3adeTHbIX enuHull 468 akajl. 4acoB, B TOM YHCIIE:

— KOHTakTHas pabora — 236,95 akan. yacos:

— ayauTopHas — 228 akaj. 4acos;

— BHeayauTopHas — 8,95 akaj. yacoB
— camocrosTensHas padora — 159,65 akan. yacos;
- B popMe NMPaKTHIECKOM IMOATOTOBKH 12 akas. 4acoB
- MOATOTOBKA K 3k3aMeHy — /1,4 akan. yaca

AynvropHas 5
KOHTaKTHas pabora | % & wOE
e (B akaz. yacax) 58 < Bun Popma Tekymero - = =l
Paszpen 3 S & % | camocTosATelb- KOHTPOJIS - & g9
JCIUTUTHEI 3 = = = = 3 g s § HOHU yCIIEBAEMOCTH U N~ E o 2
© 5 § & % E = chc paboThI IPOMEKYTOUHON % @ 5
2 S § % S 8 a aTTecTalluu
1. YnaBnuBaHue XUMHUYECKHUX IIK-10 - 3y6
MPOJYKTOB KOKCOBAHUS
1.1.Ponp XxuMu4eckoro Kpbuia 7 1 2 ITouck Okcmpecc-onpoc  (TIK11- 3y6
KOKCOXMMHUYECKOTO TPOU3BOJICTBA. JIOTIOJTHUTEBHON
Hctopus pa3BuTHSL. nH(pOpMAIHH TIO
3aJaHHOU TEME
1.2.CocTaB 1 KOJTMYECTBO JIETYYHX 7 1 6/41 8 [TonroroBka k BricTynnenue Ha
MPOAYKTOB KOKCOBAHHUS. PAaKTUYECKOMY NPaKTUYECKUX
3aBHCHMOCTH BBIXOJ[a U KQ4eCTBa 3aHATHUIO 3aHATUSX. Pemenne
XUMHUYECKHUX MPOTYKTOB KOKCOBAHUS 3aja4d Ha
OT Ka4eCTBa YrOJIbHOM MIMXTH U MPAKTHYECKUX
peKuMa KOKCOBaHMS 3aHATHUSX.
1.3.ITepBuvHOE OXJTAKICHHE 7 1 6/411 6 IToaroroBska k Brictynienne Ha
KOKCOBOT'O Ta3a U €ro PAaKTUYECKOMY PaKTUYECKUX
HeoOXoauMoCTh. OXJTaXIeHHE Ta3a 3aHATHUIO 3aHATUSX. Pemenne
B razocbopHuke. Haznauenue, 3aja4y Ha




pexuM pabOThl ra30COOPHHKA. MIPAKTUYECKHUX

3aHATHSIX.
1.4.0OxnaxaeHue ra3a B IEPBUIHBIX 6/41 [ToaroroBska k BricTynienue Ha
ra30BBIX XOJIOJUILHHKAX. MPAKTUIECKOMY MPAKTUICCKHIX
[TepBuuHBIC ra30BHIC 3aHATHIO 3aHATHIX. Penrenue
xoJoaunbHuky. HaznaueHnue. 3a/]a4 Ha
CpaBHHTEIIbHAS XapaKTEPUCTUKA MIPAKTUYECKHUX
XOJIOTMTHHAKOB Pa3TUIHBIX 3aHATHIX.
KOHCTPYKIHM
15.0unctka BOg B CHUCTEME [Touck DKCITPECC-0Ipoc
000pOTHOTO BOJOCHA0KEHH. JOMOJHUTEIBHON
VYnupapiieHue KauecTBOM OOOPOTHOM UH(POPMALIUH TI0
TeXHUYECKOH BOJIbI, Oopnba ¢ 3aJaHHOM TeMe
HAKHUIIbIO u OHOJIOTHYECKUM
oOpacTaHueMm .
1.6.Ha3nauenue, TEXHOJOTUICCKHE [Touck DKCITPECC-0Ipoc
CXEMBI U alaparhl OTACICHUs JIOTIOJTHUTEILHOM
KOHJICHCAIINH, JIeIIJIaMaIliu nH(}OpMAIIHH TT0

3aJaHHOU TEME

1.7. TpancnopT KOKCOBOro rasa B 421 ITouck DKcrpecc-onpoc
[eX€ YJIaBIINBaAHUS. JIOTTOJTHUTEILHOM

XapakTepucTrka ra3oyBoK.
OnektpodunsTpsl. HazHauenue u
ycTpoiicTBo. Pacnonoxenue
ANIEKTPO(UIBTPOB B CXEME I1eXa
yIaBITUBaHUS.

UH(POPMaLIUH 110
3a/IaHHOU TeMe

1.8.I1epepaboTka N30BITOYHOM
aMMHAYHOI BOJIBI Ha KOJOHHAX.
KagecTBO 1 KOITHYECTBO
N30BITOYHON aMMHUAYHOM BOJIBI.

ITouck
JIOTIOTHUTEIIEHOM
uH(pOpMaIMU IO
3aJJaHHOU TEME

Dkcnpecc-onpoc




CxeMbl IepepabOTKH aMMHAYHON
BOJIbI O€3 pa3IoKeHUs COJIeH
CBSI3aHHOT'O aMMOHHUS U C
pa3IoKEHUEM.

1.9.VnaBnuBaHue aMMHuaKka u3 6/21 [ToaroroBska k Brictynienue Ha
KOKcoBoro rasa. [IpousBoicTBo MPaKTUYECKOMY MPaKTUYECKUX
cynbdaTa aMMOHUS B CaTypaTOPHOM 3aHATHIO 3aHATUSX. Pelrenue
nporiecce. [lokazarenu kauecTBa 3aJa4 Ha
COJIM U €0 3aBHCUMOCTD OT MIPaKTUYECKHUX
TEeMIIepaTypbl, TYpOyIu3auu 3aHATHIX.
MaTOYHOT'O PacTBOpa B caTyparope,

BennuuHbl pH, Xapakrepa u

coJiepKaHusa npumecerd. MeTobl

ITOBBIIICHHS KaUeCTBA COJIH.

I'panynsuus cynshara aMMOHUS

OcHoBHasl amnmnaparypa cyib(aTHoro

OTHECICHHUS.

1.10.ITpon3BOACTBO JETKHX [Touck DKCITPECC-0Ipoc
MUPUINHOBBIX OCHOBaHUM. Pecypchl JIOIIOJTHUTEIbHOMN

MUPUANHOBBIX OCHOBAHUM U UX
pacnpezeleHue MeXy ra3zoM, BOJOU
Y CMOJION. XapaKTEPUCTUKA JIETKUX
MIUPUINHOBBIX OCHOBaHUM U UX
IMPUMCHCHUC. Vcenosus YJ1aBJIWBaHUA
OCHOBAHUH U3 Ira3a U U3BJIECUECHHUE UX
13 MaTOYHOTO pacTBOpa.
TexHoornuecKne cxXxeMbl
MOJIYYCHU JICTKUX MUPUIANHOBBIX
OCHOBAaHUM.

nH(popmManuu 1o
3aJaHHOU TEME

1.11.beccaTypaTopHble YCTaHOBKH
MIPOM3BO/ICTBA CyNb(haTa aMMOHHUSI.
JlocToMHCTBa OeccaTypaToOpHOro

ITouck
JONOJIHUTENbHON
nH(OpMaLIUY 1O

DKCITPECC-0mpoc




METO/1a OJIy4YeHUs CynbdaTa
aMMOHUS

3aJaHHOU TEME

1.12.KpyroBoii pochaTHbIif METO 2 ITouck DKcmpecc-onpoc
yIIaBIIMBAaHUSI aMMHUAKa JOTIOTHUTEITHLHOU
uHdopMaIuu 1o
3aIaHHON TeMe
1.13.ITonyuenue pochara ammonus 2 ITouck Dkcnpecc-onpoc
13 aMMHaKa KOKCOBOTO Ta3a JOTIOTHUTEITHLHOU
uHbopMaIuu 1o
3aIaHHON TeMe
1.14. YV napnuBaHnue cepoBOIOPOA U3 2 ITouck Dkcnpecc-onpoc
KOoKcoBoro raza. CoBMecTHOE JOTIOTHUTEITFHOU
yJIaBJIMBaHUE aMMHUAKa UH(POPMAIINH TI0
cepoBogopoza. Kiayc-npouecc. 3aJaHHOU TEME
1.15.0tnenenue KOHEUHOT'O 6 ITonroroBka k BricTynnenue Ha
OXJIAXJIEHUS ~ KOKCOBOTO  rasa. MIPAKTHICCKOMY MPAKTUICCKHIX
TexHoMOTUYECKHE CXEMBI. 3aHSTHIO 3aHATUSX. Pemenue
3aa4d Ha
MPAKTUYECKHUX
3QHSTHSIX.C
1.16.CoctaB u CBOWCTBa CBHIPOTO 6 [TonroroBka k 3amura
OeHzoma.  MeToapl  W3BIEYEHUS 12/411 1a0opaTopHOit 1abopaTopHOit
OCH30JIBHBIX  YTJICBOJIOPOJIOB U3 pabore paboTsl
KOKCOBOTO Ta3za. XapaKTepHCTHKa
MOTJIOTUTETBHBIX Maced.
Pereneparus MOTJIOTUTENBHOTO
Macia TMpU TapoBOM U OTHEBOM
Harpese MOTJIOTHTEIHHOTO MAaCIa.
1.17. TexHomornyeckas cxeMa u 12/611 8,8 IToaroroBska k amnmra
pexxuM paboThl CKPyOOEpHOTO nabopatopHoit nabopaTtopHoOi
otaeneHus. PU3NKO- XUMHUYECKHE pabote paboThI

OCHOBEI ITPOLCeCCa yIaBJIMBAHU

BBICTyHJICHI/IC Ha




OEH30JIbHBIX YIJIEBOJOPOJIOB. MPAKTUYECKUX

Koncrpykuunu ckpyd6epoB 3aHATUAX. Pemenue

CpaBHuTeNbHAS OIICHKA 3aJa4 Ha

3¢ (HEKTHBHOCTHU Pa3IUIHBIX TUIIOB MPaKTUYECKUX

abcopOepoB. 3aHATHUSX.

1.18.Beinencuue OCH30JIbHBIX 1 12/61 6 [ToaroroBka k 3amura

yTJIEBOJIOPOIOB u3 nabopatopHoit nabopaTtopHoOi

MOTJIOTUTENBHOrO Macia. dakTopsl, pabote paboThI

OTIpeACTSIONINE nporecc

necoponuu. TexHonmoruueckue

CXEeMbl JUCTHIUISIIMKA OEH30JIbHBIX

YIJI€BOI0POIOB u3

MOTJIOTUTENBHOTO Macyia. OCHOBHbBIE

anmapartbl O€H30JbHOTO OTACICHHS

Hmozo no paszoeny 24 | 36/16H | 36/16M | 80,8 IK3amen

2. ITepepaboTka XUMHUYECKHUX

POAYKTOB KOKCOBAHUSI.

2.1.Cocras, CBOMCTBA. 2 2 [ToaroToBka k Dkcnpecc-onpoc

@pakIMOHHBIA  COCTaB  CMOJIBI. MPAKTUIECKOMY

Brixona u XapaKTePUCTUKU 3aHATHUIO

bpaxuuii.

2.2.TloaroToBka CMOJTBI K 4 2 [Towck DKcnpecc-orpoc

nepepadoTKe. Ycpennenue, JIOTIOJTHUTETTLHON

o0e3BOKUBaHUE,  00ECCOIUBaHUE. nHpopManuu 1o

CkJaj1 CMOJIBI. 3aJJaHHOH TeMe

2.3.TexHomoruveckue CXEMBI 4 6/21 4 [ToaroroBka k DKCIpecc-ompoc.

pexTuduKanu CMOITBI. n1abopaTopHOit 3ammra

Oco0eHHOCTH CXeM PeKTU(UKALINH. pabote nabopaTopHOit
paboTHI.

10




2.4. Texnonorus nepepadoTKH 12/41 [ToaroroBka k DKcIpecc-onpoc
¢bpakuit  cmonbel.  [Ipon3BOACTBO nabopaTtopHoOit 3amura
TOBapHBIX MPOIYKTOB pabote 1a00paToOpHOI
CMOJIOPA3TrOHKH: Ha(TaIHH, paboThI
dbeHosITh, Macia, TIeK W JIp.

XapakTepucTuka KaMeHHOYTOJILHOTO|

neKa. CoiicTna, copra,

MIPUMCHCHHE.

2.5.OU3UKO-XIMHYECKHEC [Touck DKcrpecc-ompoc..
XapaKTePUCTHKU OCHOBHBIX JOTIOTHUTEITFHOU

KOMIIOHEHTOB ~ ChIporo  OeH3oua: UH(POPMAIIUH 110

apoOMaTU4ecKue YTIJIEBOAOPO/IBI, 3aJJaHHOU TeMe

HeTpeiebHbIE, CEpHUCTHIC,

HACBIIICHHBIC U JIP.

2.6.0unctka OEH30JIbHBIX ITouck Dkcnpecc-onpoc
MPOJIYKTOB OT HENPEACTbHBIX | JIOTIOTHATEITFHON

CEPHUCTBIX COETMHEHU. uH(bOpMaIUH TI0

TexHonorus CEPHOKHCIIOTHOU 3aJJaHHOM TEeMeE

OUYHUCTKHU. TexHonorus

KaTaJIMTUYECKON THAPOOYNUCTKH.

2.7 IlpuHuunuanbHbIe

TEXHOJIOTHYECKHE CXEMBI
nepepaboTKu  ChIpOro OeHs3ona ¢
orronom 10 180 C wu ceIporo
OeH3oma, pasleneHHoro Ha 2
¢bpakuuu. Cxembl peKTUDUKAIIH:
nepuoanydeckas, HENpepblBHAI U

ITouck
JIOTIOTHUTEIIEHOM
UH(POPMaLIUH 110

3aJIaHHOH TeMe

Dkcnpecc-onpoc

MOJIYHEIPEPHIBHAS. [Tytn

MOBBIIICHUST KayecTBa OEH30JIbHBIX

MPOAYKTOB.

2.8.1IponsBoacTso UHJICH- DKcrnpecc-onpoc

KYMapOHOBBIX CMOJI

11




2.9.0unctka crouynsix Boj KXII.| 8 4 2 ITouck DKcIpecc-onpoc
HcTounukn o0pa3oBaHUs CTOKOB B JOTIOJIHUTEIBHOU
KXII, uXx KOJIMYeCTBO M COCTaB. uHdOopMaIuu 1o
MeToapl OYHCTKH CTOYHBIX BOJI. 3aJIaHHOW TeMe
TexHonoruueckas cxema U PexKUM
OMOXMMHUYECKOM  YCTAaHOBKH IO
OUYHUCTKE CTOYHBIX BOJI.
Meponpuatss 10  COKpPAILCHHUIO
CTOYHBIX BOJ] B KOKCOXHMHUYECKOM
IIPOU3BOJICTBE.
2.10.ITepepaboTka N30BITOYHON 18/8U 6 ITonroroBka k 3amnura
aMMHAYHOM BOJBI HA KOJIOHHAX. nabopaTopHOI nabopaTopHOI
buoxumuueckas OYMCTKAa CTOYHBIX pabote paboThI
BOJI.
2.11. IIpousBomctBo  cynbdata| 7 8/41 6 ITonroroBka k 3amura
ammonus. [lokazarenm  kadecTBa nabopaTopHOI nabopaTopHOI
COJIH. pabore paloTHI.
KypcoBoii npoext 55/2211 | 48,5 Pacuer Pacuer kypcosoro
KypCOBOTO pOeKTa
MIPOEKTA. 3ammura KypcoBOTo
Bremmonnenue pOeKTa
rpadudeckoit
JacTH MPOEKTa
Hmozo no pazoeny 8 33 44/18U | 55/22H| 78,5 Dxzamen,
KypCcoe6oii npoexm
Hmozo no oucyuniune 78| 57 80/34H | 91/38H | 159,65 Ix3amen, IK3amen,

Kypcoeoii npoekm
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5 Oo6pa3oBaTesibHble U HHPOPMALMOHHbIE TEXHOJIOTHH

B nponecce mnpenonaBanus gucuuiuiHbl «l3BiedeHue UM nepepaboTKa XUMHUYECKUX
IPOAYKTOB KOKCOBAaHUS» IPUMEHSIOTCS TPAAULMOHHAS M MOIYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

Jleknuuu mpoxonsaT kak B (opMme JeKIMU-UHPOpPMALMU, TaKk U B (GopMe JEKIUH-
BU3yanu3auuu. Jlekuuum MpoBOIATCA C HCIOJIB30BAHMEM HHTEPAKTHMBHOIO METONA —
«00ydeHue Ha OCHOBE OIBITA» JUIA CO3AAHUS AHAIOTUH MEXAY M3y4aeMbIMH SBICHUSIMU U
3HAaKOMBIMH CTYAE€HTaM >KM3HEHHBIMH CUTyallUsIMM M Oosiee INIyOOKOro YyCBaMBaHUS
U3y4aeMbIX BOIPOCOB. B pamkax y4eOHOro Kypca NpelycMOTpEHa BCTpeua Ha OJHOM U3
JEKUUH CO CIEHUAIMCTOM TEXHOJIOTMYECKOM TPYIIBI KOKCOXMMHUYECKOTO IPOM3BOJACTBA
[TAO «»MMK» mis mosnydeHus: uH(pOpMAIKM MPHUKIATHOTO XapaKTepa W 3HAKOMCTBA C
NEepPEJOBBIMU TEXHOJIIOTUAMU U METOJAMU TPY/a.

JlekmoHHBI MaTepuall 3aKpeIuisieTcs B XOZe JadOpaTOpHBIX PpadoT, HAa KOTOPBIX
BBINIOJHAIOTCSA TPYNIOBBIE WJIM WHIWBHUIYyaJbHbIE 3aJaHus 110 NPONHICHHOM TEME.
Brimonaenune 1abopaTopHbIX pabOT MPOBOJUTCS C HIIEMEHTAMHU UCCIICIOBAHMS H BHEIPCHUEM
WHHOBAIIMOHHON TEXHOJOTUH KOJUICKTUBHOrO B3amMmooOyuenus. (st dopmupoBanus
CHCTEMHOTO TBOPYECKOTO TEXHHUYECKOTO MBIIUICHUS H CIOCOOHOCTH T'€HEPHpPOBATH
HECTaHJAPTHbIE TEXHUYECKHE UAEU IPU PELICHUU TBOPUYECKUX IPOM3BOJCTBEHHBIX 3a/ad).
KoHTtekcTHbIN MeTox 00ydeHHsI TP MPOBEICHUHN JTA0OPATOPHBIX 3aHITUN TTO3BOJISIET YCBOUTH
MaTepuai IyTeM BBISBICHUS CBA3EH MEKy KOHKPETHBIM 3HAaHUEM U €ro puMeHeHueM. llpn
3aIUTe JTa00OPATOPHBIX pabOT MPOBOAUTCS y4eOHAs JUCKYCCHsI, KaK METOJ] HHTEPAKTUBHOTO
00y4yeHHMsl, TO3BOJIAIOIAs OOMEHUBATHCS B3IJIs1aMU CTYIEHTaM 110 KOHKPETHOM Ipobieme.

JlaHHBIN METOJ UCIIOJIb3YETCS U JUISl PELICHUS 3a]a4 CCIIe10BaTENbCKOr0 XapakTepa Ha
NpaKkTH4YecKuX 3aHATUsAX. CTyneHTaM BBIJAIOTCS 3aJaHUs  3aKpeIUIAIOIUE 3HAHUS,
MOJIyUYE€HHBIE Ha JIEKIUAX U MOJEIUPYIOIINE TEXHOJIOTHYECKHE MPOLIECChl Ha MPOU3BOJICTBE.
Beicokas cTeneHb caMOCTOSTEILHOCTH WX BBIIOJIHEHHUS CTYIEHTaMU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOr0 MBIIUIEHUSI U 0ojiee IIyOOKOMY OCBOEHMIO TEOPETUYECKHX IMOJIOKEHUH U HMX
IIPAKTUYECKOrO HCIONb30BaHudA. [lo pesynpTaTaM, IONY4YEHHBIM IIpHM DPELIEHUM 3a1ad,
MPOUCXOIUT AUCKYCCUS U (POPMYIUPYETCS BBIBOJ OO0 ONTHMAIbHOM DPEKUME IMPOBEICHUS
TEXHOJIOTHYECKOro mporecca. Ha npakTUUecKuX 3aHATHIX NPUMEHSIOTCS TAKXKE CIEAYIOLINE
BU/Ibl MHTEPAKTUBHOIO OOYyUEHHUS: KOHTEKCTHOE 00ydeHHe, MEXIUCIUILUINHAPHOE 00yUYeHue,
IBpUCTHUECKas Oecela, MO3BOJSIOIIME HAXOAUTh OTBET Ha MpoOJeMy, UCIONb3YS 3HAHUSA
MOJIyYEHHBIE U Ha IPYTUX JTUCIUILINHAX.

Brinoanenune CTyA€HTaMU KYPCOBBIX IPOEKTOB JOJKHO OBITH OPHUCHTHUPOBAHO Ha
pPEIICHUC TMPOU3BOACTBCHHBIX 3ada4 C HCIOJb30BAHUCM HpO6J‘IeMHLIX TEXHOJIOTUYCCKUX
onepaum?l, Ha OTBICKAaHUC TI'paHUL] NTPUMCHUMOCTH IIOJYUCHHBIX PE3YJIbTATOB, HAa ITOUCK
BapMaHTOB JIy4YIIMX pELIEeHUI, Ha caMOCTOATeIbHOE OQOpMIEHHE 4YepTexell U
TexHoJornueckux cxeMm. C atou HCJIBIKO KAKAOMY CTYACHTY BbIAACTCA MNEPCOHAIBHOC 3aJIaHUC
- IMPOCKTUPOBAHNUE TEXHOJOTHYCCKUX YYACTKOB NLEXOB YJIaBJIMBAaHUA H nepepa60T1<I/I
XUMHYCCKUX TIPOAYKTOB KOKCOBAHMHA. B Mponeccc BBINMOJIHCHUA IMPOCKTA HNPUMCHAKOTCA
CIIEYIOIINE BHJbl MHTEPAKTUBHOIO OOY4YeHMs: MHAMBUAYaJIbHOE OOydeHue, MpoOieMHOe
oOyuenwue, case-study.

CamocrtosiTeibHAsE padoTa CTYACHTOB CTHUMYJIHPYET CTYAEHTOB K CaMOCTOSITENIbHOM
npopaboTKe TeM B IMPOLIECCE BBHIMOJIHEHUS KypCOBOTO NMPOEKTa, B MPOIECCEe MOATOTOBKH K
1a00paTOPHBIM, MPAKTUYECKUM paboTaM U MPOMEKYTOUHON aTTeCTALUU.



6 Y4eOHO-MeTOoqHYECKOE 0O0ecTedeHHe CAaMOCTOATEIbHOM padoThl 00y4a0IINXCs
Ilpumepnaa cmpykmypa oyeHouHbIX CPeOCmaE 01 NPOGeOeHU MEKYULez0 KOHMPOJIA:

Bapuanmut 3a0anus 014 npakmuyeckux paoom
IIpumep:
3amaua:
Paccuurath cogepkanue aMMHaKka u cepoBojioposa B 1 M MPSIMOTO KOKCOBOTO ra3a.
Xapakrepuctuka muxThl, %: WP=6.5; A°=5.8; V' = 26.7; S°= 0.3; N°=2.84
Bompocs! 1uist 06cyxnenuns:
1. B xakom rufipaBIu4ecKoMU TEMIEPATypPHOM pexuMax paboTaroT ra30COOPHUKU?
2. Tloyemy B Ta30COOPHUKH MOJAIOT TOPSIYIO HAJACMOIBHYIO BOAY, & HE XOJOTHYIO
MocJie MePBUYHBIX Ta30BbIX XOJOAMIbHUKOB? KakoB pacxoj aMMHuayHON BOABI AJIst
OXJIaXACHUS ra3a’?
3. Kak u rue oOpasyercs HaacmobHast Bojga? Kakue moka3zaTeny MIMXThI ONPENEsOT
KOJIMYECTBO 0OPa3YIOIICHCS BOIBI B MTPOIIECCE KOKCOBAHMS?

HepelleHb mem Kypcoeovlx npoeKmoe

1. ITepBuuHOE OXJaXIE€HHE KOKCOBOT'O r'a3a M ero HeoOxoauMocTs. OXJIaxIeHue ra3a B
ra3ocOOpHuKe.  AHaIM3 TIpolecca OXJaKACHHS ra3a B Ta30cOOpHMKax. Pasmuunble
KOHCTPYKIUU  Ta30COOPHUKOB. Hukn  razocbopuuka. Pacder  ra30cOOpHUKOB.

TpaHCHOpTI/IpOBKa KOKCOBOT'O I'a3a 4€pe3 LICX yJIaBJIMBAHUA. BBI60p Har"eTartesieH.

2. [lepBryHOE OXJIaKJEHHE KOKCOBOI'O I'a3a U €ro HeoOxoaumocTh. OXJaXIeHHue raza B
NEPBUYHBIX Ta30BbIX XOJOAWIbHUKAX. CpaBHUTENbHAs XapaKTEPUCTHUKA XOJIOJAMJIBHUKOB
Pa3IMYHBIX KOHCTPYKIMHA ( € BEPTUKAJIbHBIM, TOPU3OHTAJIBHBIM PACHOJIOXKEHUEM TpPYO,
peBepCcUBHbBIE, HEMOCPEICTBEHHOTO AEUCTBUS). Annaparhl BO3AYIIHOIO OXJIaxaeHus. Pacuer
TpyOUaThIX XOJIOAUIBHUKOB.

3. HazHnaueHue, TEXHOIOTMUECKUE CXEMBI U allllapaThl OTACIEHUS KOHAeHcauu. Pacyer
M30BITOYHBIX AMMHUAYHBIX BOJ] U CMOJIbL. Y CTPOIMCTBO M pacyeT OTCTOMHUKOB OCBETIUTENEH.
KauecTBO KAMEHHOYTOJIBHOM CMOJIBI. METO/IbI KOHIULIMOHUPOBAHUSI.

4. IlepepaboTka n30bITOUHOM aMMuadyHOM Bojbl. KauecTBO M KoIM4YeCTBO M30BITOYHOM
amMmMuadyHoll Boabl. CxeMbl nepepaObOTKM aMMHUAayHOW BOJBI 0€3 pas3iokKeHHs cojei
CBSI3aHHOTO aMMuaka. Pacuer ycraHoBku. CpaBHUTENbHAs OLIEHKAa pPaOOThI KOJOHHBI C
nediermMaTopoM U peduIIOKCHBIM oporieHueM. IlyTu cokpaieHuss sHeprosarpar Ipu
nepepadoTKe aMMHAaYHON BOJIBI.

5. [TepepaboTka M30BITOUHON aMMUAYHON BOJBI. KauecTBO W KOTUYECTBO M3OBITOYHOU
aMMHaYyHOI BoIbl. HeOOXOMMMOCTh OYMCTKH BOABI OT COJIEH CBA3aHHOro ammmaka. CXeMbI
nepepaboTKU  aMMHAYHOM  BOABI C  PA3lOKEHHEM COJell  CBS3aHHOTO aMMHaKa.
OGecdhenonmBanre BOJBI TEpel Pa3IOKEHHUEM COJICHM CBSI3aHHOTO aMMHaka. Pacuer
TEXHOJIOTHYECKON CXEMBI MepepadOTKH HAJCMOIBHON BOJBI OT COJIEH CBSI3aHHOTO aMMHAaKa C
ee obeceHoMBaHUEM.

6. VYnaBnuBaHMe aMMHMaka W3 KOKCOBOro rasza . [Ipon3BoacTBO cynbdara aMMOHHUS B
caTypaTopHoM Ipouecce. [Tokazarenu kadecTBa CONM M €r0 3aBUCHUMOCTb OT TEMIIEPATYpBHl,
TypOyau3allii MaTOYHOTO pacTBOpa B caTypaTope, BenuuuHbl pH, xapakrepa u coaepxaHus
npuMeceid. MeToasl TOBBIIICHHUS KadecTBa coyid. OCHOBHasl ammaparypa cylb(aTHOTO
otnenenus. Koncrpyknuu catryparopoB u neHTpudyr. Cymka cynbdarta ammonus. Pacuer
caTtyparopa.
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7. VnaBnuBaHMe aMMMaka U3 KOKCOBOTO Tas3a. beccaTyparopHble  yCTaHOBKH
IPOM3BOJICTBA cylib(haTa aMMOHMA. X TOCTOMHCTBA M HeloCTaTKU. TEeXHOIOTHYECKHE CXEMBI
0e3 ymapuBaHUS M C yHapuBaHMEM MAaTOYHOrO pacTBopa. PacmpeneneHue MOTIOLICHUS
aMMHMaKa 1o cTyneHsm abcopOepa. Pacuer ycraHoBKwu.

8. CoBMecTHOE yJiaBIMBAaHME aMMHaka M CEpOBOAOPOJAa U3 KOKCOBOIO Tasa.
TexHosoruueckass cxema yinaBlIMBaHHsS aMMHaka M cepoBojgopoja. Ilapamerpsl mporecca.
KoHCTpyKIlusi OCHOBHOTO 0OOpYJOBaHUsS. YTHIM3AIUs KOMIIOHEHTOB KOKCOBOTO Tasa,
H0JTy4aeMBbIX IIPH €r0 OYUCTKE.

9. Pacuer ocHOBHOTO 000pyIOBaHUS.

10. IIpon3BOACTBO JIETKUX MUPUAMHOBBIX OCHOBaHUH. Pecypchl MMpUIMHOBBIX OCHOBAHUI
U UX paclpeesIeHue MEXy ra3oM, BOJOW U cMOJIOH. XapaKTepUCTHUKA JIETKUX MUPUIANHOBBIX
OCHOBAHHUM U UX NPHUMEHEHHE. Y CIIOBUS YJIABIMBAHUSA OCHOBAaHUW M3 ra3a U WU3BJIICUYCHHUE HUX
13 MaTUYHOIO pacTBOpa. Pacuer nupuanHOBOM OCTAHOBKH.

11. BunwusHue pa3in4HbIX (PAKTOPOB Ha YIJaBIMBaHHE OCH30JBHBIX YIIJIEBOJIOPOJIOB.
OU3NKO-XUMHUYECKUE OCHOBBI TMpoOIecca yIaBIMBAaHUS OCH30JBHBIX  YIJIEBOIOPOJIOB.
KoneuHoe oxiaxjieHne KOKCOBOTo ra3za. CxeMbl KOHEYHOTO OXJiaxaeHusa. PacueT ocHOBHOTO
000pyT0BaHUs.

12. VYnaBnmuBanwe OEH3OJBHBIX YTIIEBOJOpOAOB. CocTaB M CBOHCTBA ChIpOro OeH30Ia.
Metonbl u3BICUEHHs] OCH30JIBHBIX VYIJIEBOJOPOJOB W3 KOKCOBOro Trasza. KoHcTpykuuu
CKpyOOepoB (c  JCpeBSHHOW XOPIOBOW  HACAJKOW, METAUIMYECKOW  CHUPATBHOM,
IUIOCKOMApaUIeTbHBIMU  HACaJKaMH, Tapenpdyarble Hu mosble). CpaBHUTENbHAS OICHKA.
TexHomoruueckasi cxemMa U pexxuM paboThl CKpyOOepHoro otaenenus. Pacuer ckpy0OepoB u
KOJIMYECTBA MOTJIOTUTENILHOTO Maca.

13.  TexHonoruyeckas cxeMa TIOJy4E€HUS ChIporo OeH3ojma TMpu  paboTe Ha
KaMEHHOYTOJIbHOM Maclie ¢ TapoBbIM TMOAOTpeBoM. DakTopbl, ONpenessiomyue IMporece
necop6uuy. OCHOBHBIE amnmaparbl O€H30JIBHOTO OTIENIEHUS: JUCTHUISLIMOHHBIE KOJOHHBI |,
KOHJICHCATOPbI, XOJIOAWIBHUKH, TEIUIOOOMEHHUKH, NeduierMatopsl. BHenpeHue anmapaToB
BO3YIIHOTO OXJIaKICHHUS.

14, XapaKTepI/ICTI/IKa HOTJIOTUTCIIbHBIX MACCII. PereHepauI/IH MOTJIOTUTCIIBHOTO MacJia Ipu
MmapoBOM W OTHEBOM HArp€B€ IMOITIOTUTCIBHOI0 Macia. TexHOIOrH4ecKne CXEMBI
pereHecpanuu. PacueTr ocHOBHOT'O O60pyI[OBaHI/I$I.

15.  TexHonoruyeckas cxeMa TIOJy4e€HHS ChIporo OeH3ona 1pu paboTe Ha
KaMEHHOYTOJIbHOM Macjieé C OrHEBBIM MOAOrpeBoM. DaKTOpbI, ONpEeAesIoINe polece
necop6uuu. TpyOuaTele meuu JUIsl HarpeBa MOTJIOTHTENbHOTO Macia. OCHOBHBIE armapaThl
OEH30JIbHOTO OTAENEHUS: JAUCTUIUIALMOHHBIE KOJIOHHBI , KOHJEHCATOPbI, XOJIOAWJIBLHUKH,
TEII000OMEHHUKH, JiedierMaTopsl. PacueT ocCHOBHOro 000py10BaHuUS.

16.  IlpuHnunuanpHas TEXHOJIOTUYECKasi cXxeMa MepepaboTKU ChIPpOro OEH30J1a ¢ OTTOHOM
1o 180 C. Paznenenue ceiporo 6en3ona Ha 2 dpakuuu. [IpuHIUNUansHas TeXHOIOTHIECKast
cxema mepepaboTKU ChIporo O€H3o0la pa3feieHHOro Ha 2 ¢pakiuu. PacyeTr OCHOBHOTO
000pyIoBaHUs JIs pa3esIeHHsI ChIporo OeH3071a.

17. CxeMa mpenBapuTeIbHON peKTH(UKAIHMKH ChIporo Oenszona ¢ orroHom g0 180 C ¢
nenplo noxydeHus (pakmuif. OxonyarenbHas pektudukanus ¢pakuun BTK.  Cxewmbr
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pekTudUKaAINN: TepUOANYECKasi, HETIPEphIBHAS U TMOJyHEeTpepbiBHasA. [lepepaboTka chIporo
OceH301a, ToslydaemMoro B Bujae 2-x (pakmuit ( 1-ro u 2-ro GeH30j0B). Amnmaparypa lexa
nepepaboTKU CHIPOTO OCH30J1a PEKTHU(UKAIMOHHBIE KOJIOHHBI, HArPEBATEN, KOH/ICHCATOPBI,
XOJOAIBbHUKH. [TyTH MOBBIICHHS KayecTBa OCH30JIBHBIX TPOIYKTOB.

18. ITepepaboTka kameHHOYTroJbHOU cMoJibl. CocTaB, cBoiCTBA. DpaKIMOHHBIA COCTaB
CMOJIBI, BBIXOJAa M XapakTepucTuku ¢pakuuii. IlogroroBka cmonbsl K mepepadoTKe:
ycpenHeHue, 00e3BOXKMBaHME, 00eccoiMBaHUE. TEeXHOJIOTMYECKHE CXEeMbl PEeKTHU(UKAINU
cMmonbl ( mepuoaMyeckas W HempepbiBHas). OcoOeHHOcTH cxeM pekTudukanuu. [lytn
YCOBEPIICHCTBOBAHUS PEKTU(DHUKALIUU CMOJIBL.

19. Ouncrka KOKCOBOTO rasa or HadranuHa, MeTopl ynaneHus HadTanuHa U OCYIIKU
ra3a. OuucTka ra3a OT TYMaHOOOpa3HOH CMOJIBL.

20.  OumncTKa KOKCOBOTO rasza ot cepoBooposia. CyTh CyXuX M MOKPBIX METOJOB OYHCTKU
KOKCOBOIO Ta3a OT CepoBOAOpOAa. TeXHONOrM4ecKne CXeMbl M PEKHUMBl BaKyyM-
KapOOHATHOW CEPOOYHMCTKH ¥  MBIIIBIKOBO-COJOBOM  OYHMCTKH. OTAHOJIAMHHHBIA U
aMMHUAYHbII COCOOBI OYMCTKU raza OT KUCIBIX KOMIOHEHTOB. O4HMCTKa KOKCOBOIO raza OT
cepoBojopoga mno Meroxy Gupmsl  Kpynn-Komepc. Mertoasl  cyxod — OYHMCTKH
AKTUBUPOBAHHBIM YIJeM U OOJIOTHOW pynoil. YTHIM3alus KOMIIOHEHTOB KOKCOBOTO Ta3a,
MOJIy4aeMBIX IIPU €ro OYucTKe. Pacuer BEIOpaHHOM CXEMBI.

21. OuncTka CTOYHBIX BOJI KOKCOXMMHUYECKHX 3aBOJOB. BaXHOCTh MPOOJIEMBI.
Hctounuku obpazoBanust ctokoB B KXII, ux komudyecTBO u cocTtaB. MeToAbl OYHCTKH
CTOYHBIX BOJ: PEr€HEPAIMOHHBIC U JECTPYKTUBHBIC. DKCTPAKIIMOHHBIC METOJbI OYUCTKH OT
Macenl U QeHoJoB. MeToapl TIyOOKOH OYMCTKH CTOKOB: aJICOPOIIMOHHBIE, OKUCIUTEIbHBIE,
ounoxumuueckue. TexHOIornyeckas cxeMa U pexuM OMOXMMHUYECKON YCTAHOBKU 10 OUYHUCTKE
CTOYHBIX BOA. MeponpusiTue 1O COKpALIEHUID CTOYHBIX BOJ B KOKCOXMMHUYECKOM
Mpou3BOCTBE. PacyeT BRIOpaHHOM TEXHOJIOTHYECKON CXEMBbI

22. VcimoBusi ~ MHOTOKPAaTHOTO — MCIOJB30BaHUAS  BOABI Ui IPOMBIILICHHOTO
BojlocHaOkeHusi. TpeOoBaHMS K XHMHUYECKOMY COCTaBY BOJbBI, TMPUMEHSEMON s
TEXHOJIOTHYECKUX M TEIUIOOOMEHHBIX mporieccoB. Kiaccudukaiys Boabl B MPOMBIILIEHHOM
BoiocHaOkeHUU. OCHOBHBIE (DAKTOPBI, CHIKAOIIME KaYeCTBO U KOIMYECTBO 0OOPOTHBIX BO/I.
Cnioco0Obl ynaneHusi B3BEIICHHBIX BEIIECTB M3 MPOMBINUICHHBIX BoJ. Pacuer QuibTpoB mmst
MOJMUTOYHON U 0O0POTHON BOBI.

23.  Ilepepabotka (pakiuii KaMEHHOYTOJIBHOW CMOJNBL.  XapaKTepUCTHKA (paKLui,
obnactu mpumeHeHus. TpeOoBaHus K kauecTBy. Moiika ¢(pakumii. OCHOBHBIE CIIOCOOBI
nepepabotku. OcHOBHOe o00opynoBaHMe mepepaboTku HadramuHOBoW (pakiuu. Pacuer
OTJENICHNs KPUCTAJUTN3aMHU Ha)TaJInHA.

24. Oxnaxzaenve neka. [Ipom3BOACTBO mMeka ¢ BBICOKOW TEMIIEPATYPOMl pa3MArdeHus.
TpeOGoBanusi K KauecTBy Teka. [IpuMeHeHWe pa3TUYHBIX COPTOB IMeKa . XpaHEHHe U

TpaHcnopTupoBka neka. [lekosbsle napku. ['panynsnus neka. [lomyyeHne nekoBoro Kokca.

25.  AnprepHaTHBHBIC HalpaBJIeHHUsS 00pPa0OTKM KOKCOBOTO Ta3a M IIyOoKas mepepadboTka
KOKCOBOT'O ra3a.

26.  XapakTepuCTHKa KUCIBIX KOMIOHEHTOB B COCTaBe KOKCOBOro raza. HeobxommumocTth
UX ynajeHus. Meronbl yTHIM3alMM KHCIBIX ra3oB. Bo3MOXKHbIE METOJbl UX YTHIIM3ALUU.
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Cxembl TiepepabOTKH KHUCIBIX Ta3oB. [IponM3BOACTBO CEpHON KHUCIOTHI U3 CEPOBOIOPOJA
KOKCOBOT'O rasa.

Ilepeuenv mem u 3a0anuit 011 NPAKMUYECKUX 3AHAMUNL.

OrnucaTh TEXHOJOTHYECKYIO CXEMY IO PUCYHKY:

puc 1 ra30cO0pHUK KPYTJIOTO CEYCHUs

puc. 2. CxeMma NepBUYHOrO OXJIAXk/IEHUS KOKCOBOTO raza B XOJOUIbHUKAX C
TOPU30HTAIBHBIM PACIIOJIOKEHUEM TPYO

puc. 3. Cxema nepepaOOTKH HaICMOJIbHOM BOJIbI C UCIIOJIb30BAHUEM COJICH CBSI3aHHOTO
aMMHaKa:

puc.4. Cxema nosydeHus cyibhara aMMOHHUS [0 CAaTypaTOPHOMY METOJTY:

puc 5. Cxema GeccaTypatopHoro cnoco0a moxydeHus cyibdara aMMOHHS

puc. 6. Cxema mpousBoacTBa pochara aMMOHHUS U3 aMMHaKa KOKCOBOTO Tasa

puc. 7.Cxema ynaBIMBaHUs aMMHAKa U3 KOKCOBOTO ra3a KpyroBbiM Goc(haTHBIM CIIOCOO0OM
puc. 8. Cxema BblIeJICHHS MTUPUANHOBBIX OCHOBAHUN METOJIOM OTCTAUBAHHUS

puc. 9. Cxema BbIJIe/IEHUS] TUPUINHOBBIX OCHOBAHUHN MTAPOBBIM METOIOM

puc.10. CxeMa COBMECTHOTO M3BJICUCHHUSI aMMHUaKa U CEPOBOIOPO/Ia U3 KOKCOBOTO rasa
puc.11. Cxema Knayc-miporecca

puc.12 Cxema KOHEYHOTO OXJIKICHHS raza ¢ SKCTparupoBaHUEM HaTamruHa U3 BOJbI
CMOJIOH

puc.13. Cxema ynaBnuBaHus O€H30JIbHBIX YTIIEBOJIOPOAOB U3 KOKCOBOT'O Ta3a

puc.14. TexHonorndyeckas cxema BbIICICHHS OCH30IbHBIX YIIIEBOJIOPOIOB H3 I10-
[JIOTUTENBHOTO Macia

puc. 15. Cxema pereHepanuy KaMEHHOYTOJIBHOTO Maclia ¢ IIPUMEHEHUEM TpyOdaToi medn
puc. 16. Cxema ckjazia cMOJIbI KOKCOXUMHYECKOTO 3aBOjia

puc. 17. Texnonornyeckas cxeMa (HppakKIIMOHUPOBAHUS KAMEHHOYTOJIbHOW CMOJTBI B
OJTHOKOJIOHHOM arperare

puc. 18. TexHonornyeckas cxema nepepadoTku HaQpTAITUMHOBOMN ppakuuu

puc.19 Cxema npeaBapuTeIbHON peKTU(DHUKALIMH CHIPOro OEH30I1a

puc.20. [IpuniunuansHas cXxeMa CepHOKUCIOTHON OYUCTKH

puc. 21. [IpuHnunuanbHas cxeMa yCTaHOBKU THIPOT€HU3AMOHHON OYMCTKU «ChIPOTO
OeHsomna»

puc.22. [IpyHIMIIHATBbHAS CXeMa Pa3TOHKH ChIPOro OEH30I1a MOCIe CEPHOKUCIOTHON OUUCTKH
puc.23. [IpuHiunuansHas cxeMa pa3roHKH ChIPOTO OEH30J1a MOCie THAPOTeHU3AIIHOHHON
OYHUCTKH

puc.24. Cxema mpou3BOACTBA UHACH-KYMapOHOBBIX CMOJI

puc 25. Cxema OMOXUMHYECKON OYMCTKH CTOYHBIX BOJI

KypcoBoil mpoekT BhINoHAETCsS 00y4alouMCsi CAaMOCTOSITENTLHO MO PYKOBOJCTBOM
npenoiaBatess. [Ipy BBIMOIHEHUN KYpCOBOTO IPOEKTa 00y4JaroLIHiics JOIKEH 0Ka3aTh
CBO€ yMeHHUE paboTaTh C HOPMATHBHBIM MAaTEPHAIIOM U IPYTHUMHU JTUTEPATyPHBIMU
UCTOYHHKAMH, a TAaK)K€ BO3MOXKHOCTh CUCTEMAaTU3UPOBATh U aHATU3UPOBATh (PaKTUUECKHA
MaTepuail U CaMOCTOSITEIbHO TBOPUYECKH €T0 OCMBICIUBATD.

B nauane nzydeHus TUCHMILIMHBI IPEMOAaBATENb MpeJiaraeT 00y4aronmMcs Ha BBIOOD
NepeyeHb TeM KYPCOBBIX NMPOEKTOB. O0yyaromuiics caMOCTOSTENbHO BEIOUPAET TEMY
KypcoBoro npoekra. CoBnajieHle TeM KypPCOBBIX POEKTOB Y CTYJIEHTOB OJTHOU y4eOHOM
TPYNIBI HE T0IyCKAaeTCs.

[Tocne BeIOOpa TeMBI IpernogaBaTens GOPMYIHPYET 33JaHUE 110 KyPCOBOMY IPOEKTY H
PEKOMEHYET MIEPEUEHB JIMTEPATYPhI AJIS €€ BBIIIOJIHEHUA. B nmponecce BhINOIHEHNS
KypCOBOT'O MPOEKTa 00yYaIOIIHUKCS TOJKEH Pa300paThCs B TEOPETUYECKHUX BOIIPOCAX
N30paHHOMN TEMBbI, CAMOCTOSATENIBHO TPOaHATN3UPOBATh IPAKTHUECKUIM MaTepuall, pa3o0parThb
¥ 000CHOBATh MPAKTHUUECKUE MPETI0KEHUS U BHIIOTHUTD YEPTEHKH.
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[IpenonaBarens, MpoBepUB pabOTy, MOXKET BO3BPATUTH €€ Ui JOPAOOTKU BMECTE C
MUCHbMEHHBIMU 3aMeuaHusiMUA. CTYICHT JIOJDKEH YCTPAHHUTh TIOJTYYCHHBIC 3aMEUaHUs B
YCTAHOBJICHHBIH CPOK, OCIIE Yero padoTa OKOHYATEIFHO OIICHUBACTCA.

KypcoBoii npoekT noimkH 0bITh 0hopmiieH B cootBeTcTBUH ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoexT (paboTa): cTpyKTypa, CoaepaHue, 00Ire MpaBuiia BHITOJTHEHUS U

o OpMIICHUSY.

[TpuMepHBIii IepedeHb TeM KYpCOBBIX IPOEKTOB U MPUMEP 33aJaHUs IPECTABIICHbI B pa3jese
7 «OueHOYHBIE CPENICTBA IS TPOBEACHUS IIPOMEKYTOYHOM aTTECTAIIU.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTaThl 00YyUYeHHs U OIlEHOYHbIE CPEJACTBA ISl POBEACHUS MPOMEKYTOYHOM aTTeCTAIlUN:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE Cpe€acTBa

CMOCOOHOCTHIO MPOBOANTH AHAJIN3 CHIPbSI, MATEPHAJIOB H TOTOBOI MPOIYKIIMH, OCYLIECTBJSITH OLIEHKY pe3yiabTaToB anaiau3a (ITK-10)

3HaTe

3Tanbl TEXHOJIOTHYECKOTO
npoiecca, MEpOIpUATHS 110
WCIOJIb30BAHUIO CHIPbBS,
OTXO/JI0B MPOU3BOCTBA,
FOTOBOM IIPOIYKIIUU

Bonpocul k sx3amenam

1. CocraB u BBIXOJ JETYYHX XUMHUECKUX MPOJAYKTOB KOKCOBAHHSI.

2. DakTOpHI, BIUAIONIUE HA BBIXOJ U KAY€CTBO XMMHYECKHUX MPOTYKTOB KOKCOBAHUS

3. IlepBuuHOE OXJIaXKAEHHE KOKCOBOTO Ta3a U ero HeooxoaumocTs. OXJIaxkIeHue raza B
razocoopuuke. CyIHOCTh U OCHOBHBIE TTapaMeTphl ATOTro mporecca. [{uki razocoopHuka.

4. TlepBU4HOE OXJIAXKACHHE KOKCOBOTO Ira3a B MEPBUYHBIX FA30BBIX XONOAMIbHUKAX. CpaBHUTEIbHAS
XapaKTEpUCTUKA XOJIOAWIbHUKOB Pa3IMUHbIX KOHCTPYKIUI. OUnCTKa ra3a OT CMOJIbI.

5. Heo0x0auMoCTh OUMCTKY Ta3a OT cMOJbl U HagTannHa. OCHOBHOE 000pYy/IOBaHHE OTACTICHUS
KOHJIEHCAIlUU U JIenulaMalinu cMoiisl Pacnionoxxenne odbopynoBanus. TpancnopTupoBaHue rasa
qyepes anmnaparypy Lexa yjaaBiIuBaHUs

6. Bpixoq aMMuaka nmpu KokcoBaHuH yrieid. CBOWCTBA M MPUMEHEHHE aMMHaKa, HE00X0IUMOCTh €T0
yJIaBlIMBaHUs. BbIX0A 1 cOCTaB HaJCMOJIBHON BOJBI.

7. CxeMmsbl TiepepabOTKU aMMHAYHOM BOJBI 0€3 Pa3iosKeHUsI COJIEH CBA3aHHOTO aMMOHHMS U C MX
pasznoxenueMm. [lapamerpsl npoueccos.

8. CoiicTBa u mpuMeHeHHe Cyab(ara aMMoHUs. CIIOCOOBI MOTydeHus CylbdaTa aMMOHUSI.
OTnuuuTenbHble 0COOEHHOCTH pa3HbIX CIIOCOOOB.

9. TexHOJIOTHS MOJIYYIEHUS CyTb(haTa aMMOHHS IO CaTypaTOPHOMY CIIOCO0Y.

10.  DusHKO-XMMHYECKHE OCHOBBI CaTypaTOPHOTO Mpolecca MOIyYeHus Cyib(paTra aMMOHHS
(Bnusinue Temnepatypsl, TypOyau3alud MaTOYHOTO pacTBopa B caTyparope, BeIUuuuHbl pH,
XapakTepa U CoJepKaHus IPUMecei. )

11. TexHomorus nmoay4deHus cyibdaTa aMMOHUS TI0 OeccaTypaTtopHOMY CriocoOy. Y croBus
BeJleHUs npolecca. E€ ToCTOMHCTBA M HEIOCTATKH.
12. Texnonorus BBIACIICHHUA JICTKUX THPUIUHOBBIX OCHOBaHMH M3 KOKCOBOT'O rasa METOAO0M

orctanBaHus. CylIIHOCTh METO/Ia. 3aBUCUMOCTh Ka4€CTBA MUPUINHOBBIX OCHOBAaHUH OT Pa3IMYHBIX
(bakTOpoB.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouyHble CpeaCcTBa

13.  TexHonorus BblJIeJI€HUS JETKUX MUPUIMHOBBIX OCHOBAHUH M3 KOKCOBOIO I'a3a apOBbIM
MeTo10M. CyIIHOCTh METO/a. 3aBUCUMOCTb KaueCTBa MMPUIUHOBBIX OCHOBAHUN OT pa3iIMYHbIX
(bakTopoB.

14.  Pecypchbl nHMpUAMHOBBIX OCHOBAHUN U UX paclpeiesieHue MKy Ira30M, BOJAON U CMOJIOH.
XapaKTepUCTUKA JIETKUX MUPUANHOBBIX OCHOBAaHUN U UX MpUMEHeHUe. DU3HMKO-XUMUYECKHE
OCHOBBI BBIJICJIEHUSI TUPUIMHOBBIX OCHOBaHHUH 13 KOKCOBOT'O Ta3a.

15.  KoneuHoe oxJaxxJeHHe KOKCOBOro rasa. Ero 3agaun. Crioco0s!.

16.  Cocras, cBOICTBa U BBIXO CHIPOTO OEH301a. XapaKTEPUCTHKA €0 KOMIIOHEHTOB

17.  CnocoOsl ynaBiauBaHUs OCH30JIBHBIX YIIICBOAOPOIOB U3 KOKCOBOT'O ra3a. XapakTepHCTHKa
MOTJIOTHTENBHBIX Mace.

18.  Perenepauus moriaoTHTENHFHOTO Macia. TeXHOIOTHYECKas CXeMa.

19.  VnanmuBanme OSH30JBHBIX YIIICBOJOPOIOB B CKpyOOepax. MakTopbl, 00YCIaBIMBAOIINE
ylaBluBaHuEe OCH30JbHBIX YTIIEBOJAOPOIOB.

20.  Beimenenue GEH30JIBHBIX YIIIEBOAOPOIOB U3 IMOTIOTUTENHHOTO Macia. DakTopsl,
omnpenensonue npouecc gecoporuu. CriocoObl BhAECTCHUS, UX TPEUMYIIECTBA U HEOCTATKU

21.  TexHonormueckas cxema BbIJICIIEHUS] OCH30JIbHBIX YTIEBOAOPOAOB U3 TOTJIOTUTEILHOTO
Mmacia

22. O6pazoBanue cepoBoI0poIa pu KoKcoBaHUU. CBOMCTBA CepoBOAOPOAa. MeTOAbl OUUCTKHU
KOKCOBOTO rasa oT cepoBoiopojia. OCHOBHBIE MPUHITUIIBI BEIOOpA CITOCOOa OYMCTKH ra30B OT
CEPHUCTBIX IIPUMECEM.

23.  AMMMayHBII METOJl YJIaBIMBaHMS CEPOBOJOPOA. TeXHOIOrHs COBMECTHOTO U3BJICUCHUS
aMMHaKa U CepoBOJOPOJa U3 KOKCOBOTO Ta3a.

24.  OcHOBHBIE TaIlbl IEpepaboTKu chiporo Oenzona. [IpenBapurenbHas peKTUPUKALHS CHIPOTO
OeH3oua.

25. Cy1HocTh CepHOKUCIOTHOM ouncTku ppakuuu BTK

26.  TexHomormueckas cxema CEpHOKHCIOTHOW ouucTkH (pakiym BTK

27. Teopernueckue OCHOBBI KaTanuTudeckoi ruapoounctk Gppakiun BTK. Xumusm nporecca.
MeToabl KaTaTMTUYECKON THIPOOYUCTKH.

28.  OxoHuatenbHast peKTH(UKaLKs OEH30JIbHBIX YTIE€BOJIOPOJIOB
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CTpyKTypHBIH
JIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouyHble CpeaCcTBa

KOMIETEHINH 00yueHma
29.  OOpa3oBaHue CMOJIBI IPU KOKCOBAaHUH, COCTaB M CBOMCTBA CMOJIbI
30.  TloaroroBka CMOJBI K ITepepadbOTKe
31.  Texuonorus pekTupUKaUu KaMEHHOYTOJIbHON cMoJibl. Cxema mpoiiecca.
32.  Ouunctka ¢paxmuii cMomsl. [Ipumenenue u cnocoOsl nepepadoTKu HPaKIIMKA CMOJIBI
33.  Ilepepabotka HadTanuHoBoM Ppakuuu. [TyTu nossienus kauectBa U K0O3PPHUIIHEHTOB
U3BJICUCHHSI HaTaTMHA.
34.  OuwncTKa CTOYHBIX BOJ KOKCOXMMHUYECKUX 3aBO/IOB. BaxkHOCTh pobsieMbl. McTouHMKH
obpazoBanus ctokoB B KXI1. MeTopl 04MCTKH CTOYHBIX BOJI.
35. TexHonorus 6MOXUMUIECKOT0 criocoda obecheHonBaHUs CTOYHBIX BOJ
36.  IlomydyeHne MHIEH-KYMapOHOBBIX CMOJ. Y CIIOBHS NOMy4YeHus. TexHomorndeckas cxema.
37. Texnonorus nonyuenus pocdara aMMOHUS
38. Kiayc-mpouecc
39. TexHONOTHUS KATATUTUYECKON TUAPOOUUCTKU
40. TexHomorust KpyroBoro ¢poc(haTHOro METO1a OYUCTKH KOKCOBOTO Ta3a OT aMMHaKa.
YmeTn KOHTPOJIMPOBATh KaYECTBO 3aoanus ona npakmudeckux 3aHamuti

BBIIIYCKA€MOM MPOJYKLIUH C
HCIOJIb30BaHUEM THUIIOBBIX U
COBPEMEHHBIX METO/I0B aHAJIN3a

OnucaTh TEXHOJOTMYECKYIO CXEMY IO PUCYHKY:

puc.1 ra30cO0pHUK KPYIJIOro CeUeHUs

puc. 2. Cxema epBUYHOI0 OXJIAXKAECHUS KOKCOBOT'O ra3a B XOJOMJIbHUKAX C TOPU30HTAIbHBIM
pacroJioKeHueM Tpyo

puc. 3. Cxema nepepabOTKH HaJCMOJILHOW BOJIbI C HCIIOJIb30BAaHUEM COJIEH CBA3aHHOTO aMMHaKa:
puc.4. Cxema noiry4eHus cyiab(ara aMMOHHUS 110 CaTypaTOPHOMY METOY:

puc 5. Cxema GeccaTypaTopHOro crnoco0a moxydeHus cyibdara aMMOHUS

puc. 6. Cxema mpousBoJcTBa pochara aMMOHHUS U3 aMMHaKa KOKCOBOT'O Ta3a

puc. 7.Cxema ynaBJIMBaHUS aMMHaKa U3 KOKCOBOTO ra3a KpyroBbIiM (ochaTHBIM CIIOCOO0M
puc. 8. Cxema BBIACIICHUA IMTUPUANHOBBIX OCHOBaHHH METOAOM OTCTauBaHU

puc. 9. Cxema BbIJIeNIEHHs TUPUIUHOBBIX OCHOBAHUI MMapOBBIM METOAOM

puc.10. CxemMa COBMECTHOIO M3BJIEUYECHHSI aMMHUAKA U CEPOBOJIOPOJIA U3 KOKCOBOIO rasa
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouyHble CpeaCcTBa

puc.11. Cxema Knayc-niporiecca

puc.12 CxemMa KOHEYHOTO OXJIAXKICHHSI ra3a ¢ IKCTparupoBaHueM HadTaJMHa U3 BOABI CMOJIOH
puc.13. Cxema ynaBiauBaHUs OEH30JIbHBIX YITIEBOIOPOJIOB U3 KOKCOBOIO Ta3a

puc.14. TexHonoruueckas cxema BbleJI€HUS OCH30bHBIX YIJIEBOAOPOIOB U3 HOTJIOTUTENILHOTO
macia

puc. 15. Cxema perenepanuu KaMEHHOYTOJIbHOTO Maclia ¢ IPUMEHEHUEM TpyOUaToi rneuu

puc. 16. Cxema ckjazia CMOJIbI KOKCOXHMHUYECKOTO 3aBOJia

puc. 17. Texnomornueckas cxema (hpaKIMOHUPOBAHNS KAMEHHOYTOJIBHON CMOJIBI B OJTHOKOJIOHHOM
arperare

puc. 18. TexHonormueckas cxema nepepadoTKi HAPTATMHOBOU (hpaKiuu

puc.19 Cxema npenBapuTenbHON peKTU(dUKAIK CHIPOTro OeH301a

puc.20. [IpyHuMnuanbHas cxeMa CEpHOKUCIOTHONW OUNCTKU

puc. 21. [IpuHnunuanbHas cxeMa yCTaHOBKU T'HIPOT€HU3AIMOHHON OYMCTKU «ChIpOTo OEH3051a»
puc.22. [puHIunuanpHas cxema pa3roHKH ChIporo 0€H30J1a MOCJIe CEPHOKUCIOTHOW OYUCTKU
puc.23. [IpyHIMIIHATBHAS CXeMa Pa3TOHKH ChIpOro OeH30:1a Mocie MMIPOreHu3allMOHHON OYMCTKU
puc.24. CxeMa npou3BOCTBa HHAEH-KYMapOHOBBIX CMOJI

puc 25. Cxema OMOXUMHUYECKON OYMCTKH CTOYHBIX BOJI

Ilpumep 3a0anusn:

Haszsame mexnonocuueckyro cxemy u onucames mexnoaocudeckuti npoyecc. Onucamo
KOHmpoaupyemvle napamempul. Kax enusiom yciosus éedenus npoyecca Ha Ka4ecmso 8blnycKaemou
npoOyKyuu?
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CrpyKTypHBIi [Inanupyemsle pe3ynbTaThl
JIEMEHT OneHouHBIE CpesicTBA
0o0y4deHus
KOMIIETCHIMH
3
_i_ —_—— :
Bnanets METOJMKaMH MPOBEACHUS
aHAJIM30B U pacyera 3aoauu 0na npakmuueckux 3anmuii
PE3yJIbTaTOB C MUCHOIb30BAHUEM Bapuanr 1
COBPEMEHHBIX CPE/ICTB U 1.Paccunrats copepkaHue cbIporo 0eH30ja U cepoBoiopoza B 1 M IIPSIMOTO KOKCOBOTO Ta3a.
MaKeTOB NMPHKIATHBIX XapakTepuctuka muxThl, %: WP=8,8; A°=7,5; V' = 24,8; S°= 2,15; N°=1.95%.
KOMITBIOTEPHBIX IIPOrpaMm 2. Harnerarenb KOCOBOTO ra3a 00CiIyXHBaeT KOKCOBBIHM 010K U3 2 Garapeii o 65 neueit
KaXK7asi ¢ MoJIE3HbIM 00beMoM Kamephl 32,3 M°. PasoBast 3arpyska 23, 5 T CyXoil WIHUXTHI, , IEPHUOJT
KokcoBanus 14,33 4, o6opor neun 14,5 4. Xapakrepuctuka muxtel WP=9%; A°= 8,1%; V"= 26,5%);
$°=0, 61%; N°=2,3%.
Onpenenurs:
A). TeMmieparypy rasa mociie HarHeTaTes, eCiu ero Temreparypa mnocie [I'X = 25°C.
b). HeoOX0AMMYIO MOIIIHOCTh Ha BaJly HarHETATEs
ITpu pacuere npuHATH cymMmmapHbIii Hanop HarHeratens = 3000 mM.Boa.cT. ( Ha Bcace 500
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouyHble CpeaCcTBa

MM.BOJI. CT.; Ha HarHeTanuu 2500 mm. Boa. Ct.)

Bapuanr 2

1.PaccumTaTh Co/lepIKaHIEe aMMHAKA 1 CEpOBOIOPOAa B | M° IPSMOro KOKCOBOTO Tasa.
Xapakrepuctuka muxThl, %: WP=9.1; A°=8.1; V' = 26.5; S°= 0.55; N°=1.96%.

2 . HarneraTenb KOKCOBOTO ra3a 00CIyKHUBaeT KOKCOBBIH 010K U3 2 6arapeit mo 65

neyei Kaxkaas ¢ mojie3HbIM 00beMoM Kamepbl 32,3 M. PazoBas 3arpyska 23, 5 T Cyxoi LIUXTHI, ,
nepuo | Kokcopanus 14,33 u, o6opot neun 14,5 4. Xapakrepuctuka muxtel WP=6.5; A°=5.8; V' =
26.7; S°=0.3; N0=2.84

Ornpenenurs:

A). TeMnieparypy rasa mociie HarHeTaTels, i ero Temreparypa nocie II'X = 35°C.

b). HeoOxoarMyr0 MOIITHOCTh Ha Bajly HarHETaTeJst

ITpu pacuere npuHATH CyMMapHbIil Hanop HarHeraTens = 3000 mm.Bo.cT. ( Ha Bcace 500
MM.BOJI. CT.; Ha HarHeTanuu 2500 mm. Boa. Ct.)

Bapuant 3

1.PaccunTath cojepKaHie aMMHaKa i 0GPaTHOrO KOKCOBOTO rasa B 1 M° IpsiMOro KOKCOBOTO
raza. Xapakrepuctuka muxthl, %: WP=9.1; A°=8.1; V' = 26.5; S°= 0.55; N°=1.95%.

2. Harneraresib KOCOBOTO ra3a 00CIykKMBaeT KOKCOBBIHM 0J10Kk U3 2 G6arapei mo 65 neueit
KaXK7asi ¢ MOJIE3HbIM 00beMOM Kamephl 32,3 m°. PasoBast 3arpyska 23, 5 T cyXoil LIUXTHI, , IEPHOJ
KokcoBaHus 14,33 4, obopor neun 14,5 u. Xapakrepuctuka muxtel Wp= Wp=10,4; Ac=7,55; Vr =
26.6; Sc=2,17; N0=1.06%.

Ornpenenurs:

A). TeMrieparypy rasa mocijie HarHeTaTels, ecim ero Temreparypa nocie [I'X = 25°C.

b). HeoOX0AMMYIO MOIIIHOCTh Ha Bajly HarHETaTels

[Tpu pacuere npuHATH cyMMapHBbIii Harop Harueratens = 3000 mM.Boa.cT. ( Ha Bcace 500
MM.BOJ1. CT.; Ha HarHeTaHuu 2500 mM. Box. Ct.)

Bapuanr 4
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3ynbTaThl

OneHouyHble CpeaCcTBa
00y4eHus

1.PaccumTaTh COEpKAHIE aMMUAKa M CEPOBOLOPOA B 1 M° IPSIMOr0 KOKCOBOTO rasa.
XapakTepuctuka muxthl, %: WP=10,4; A°=7,55; V' = 26.6; S°= 2,17; N°=1.06%.

2. Harneraresib KOKCOBOTO ra3a o0CiyKMBaeT KOKCOBbIH 010Kk U3 2 6arapeii o 65 neuei
Ka)/1asi C MOJIE3HBIM 00BhEMOM KaMmepsl 32,3 M°. PasoBasi 3arpyska 23, 5 T cyXoil LIuXThl, , IEPUOA
xokcoBaHus 14,33 4, o6opot neun 14,5 4. Xapaxrepucruka muxtel WP=58; A°=6,2; V" = 26.7; S°=
0.36; N°=1.28%.

Onpenenurs:

A). Temmieparypy rasa mociie HarHeTaTels, eciu ero Temreparypa nocie [I'X = 35°C.

b). Heo0X0AMMYIO MOIIHOCTb Ha Bajly HarHETaTes

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

Bapuanr 5

1. PaccumTaTh colepKaHne CMOJIBI M CEPOBOIOPOA B 1 M° PSIMOTO KOKCOBOTO rasa.
XapakTepuctuka muxThl, %: WP=9.1; A°=8.1; V' = 26.5; S°= 0.55; N°=1.95%.

2. HarneraTenb KOKCOBOTO ra3za 00CITy>KUBAeT KOKCOBBIH 00K u3 2 Garapeii o 65 meueit
KaXk/1asi C MOJIE3HBIM 00bEMOM KaMmephl 32,3 M>. Pasosas 3arpyska 23, 5 T CyXoil IIUXTBHI, , IEPUOA
KokcoBaHus 14,33 4, o6opot neun 14,5 u. Xapakrepucruka muxtel WP=9.7; A°=8.1; V" = 25.2; S°=
1.55; N°=0,99%.

Onpenenurs:
A). TemIiepaTypy rasa 1mocije HarueTaTens, eciii ero remneparypa nocie I[II'X = 28°C.

b). HeoO6xoauMy0 MOIITHOCTh Ha Baly HarHETATEIsI

[Tpu pacuere npuHATH CyMMapHbIi Hanop HarHeraTens = 3000 mm.Boz.cT. ( Ha Bcace 500
MM.BOJI. CT.; Ha HarHeTanuu 2500 mm. Boa. Ct.)

Bapuant 6
3
1. PaccunTats comepxanne aMMHuaka i cepoBoiopoja B 1 M° mpssMOro KOKCOBOTO rasa.
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3ynbTaThl

OneHouyHble CpeaCcTBa
00y4eHus

Xapakrepuctuka muxTel, %: WP=8.9; A°=8.9; V" = 26.8; S°= 1,52; N°=1.2%
2. Harnerarenb KOCOBOTO ra3a 00CIyXKHBaeT KOKCOBBIM 010K U3 2 OGarapeit mo 65 neveit Kaxaas ¢
MoJIE3HBIM 00BbeMoM Kamepsl 32,3 m3. Pa3oBas 3arpys3ka 23, 5 T Cyxo# IIHUXTHI, , TEPHUOT KOKCOBAHUS
14,33 4, obopot meun 14,5 4. Xapakrepuctuka muxTtel Wp=9.9; Ac=7.2.; Vr =.23.5; Sc= 2,28,
No0=1.95%.
Ornpenenurs:
A). TeMIieparypy rasa 1ocjie HarHeraresns, eciu ero remmeparypa nocie [1I'X = 330C.
b). HeoOxoarMyr0 MOIITHOCTh Ha Bajly HarHETaTeJst

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

Bapuanr 7
1. 1. PaccuuTath conepkaHue aMMHaKka U BOJbI B 1 M IIPSIMOTO KOKCOBOTO Tas3a.
XapakTepuctuka muxthl, %: WP=10,0; A°=7,57; V' = 25,7; S°= 2,18; N°=0,91%

2. Harnerarenb KOCOBOTO ra3a 00ciayXHBaeT KOKCOBBIH 010k U3 2 Garapeit o 65 nevei
KaXK7asi ¢ MOJIE3HBIM 00beMOM KaMmephl 32,3 m°. PasoBast 3arpyska 23, 5 T cyXoil IuXThl, , IEPUOA
KokcoBanus 14,33 4, o6opor neun 14,5 4. Xapakrepuctuka muxtel WP=9.7; A°=8.9.: V' = .23.8; S°=
2,12; N°=1.95%.

Onpenenurs:
A). TeMrieparypy rasa mociie HarHeTaTels, eci ero Temreparypa nocie [I'X = 29°C.
b). Heo0X0AMMYI0 MOIIIHOCT Ha Bajly HarHETATENs
[Tpu pacuere npuHATH cymMMapHBbIii Harop HarHeratens = 3000 mM.Boa.cT. ( Ha Bcace 500
MM.BOJI. CT.; Ha HarHeTaHuu 2500 mM. Bon. Ct.)

Bapuanr 8
PaccunTarh conepkanne GEH30IBHBIX YITIEBOIOPOIOB H CEPOBOIOPOAA B 1 M° mpsiMoro
KOKCOBOTO ra3a. XapakTepucTuka muxthl, %: WP=5,8; A°=6,2; V' = 26.7; S°= 0.36; N°=1.28%.
2 . HarneraTtens KOKCOBOTO ra3za 00CIyXKHMBaeT KOKCOBBIN OJIOK U3 2 GaTapeit mo 65 meuei
Ka)k/1asi C MOJIE3HBIM 00bEeMOM KaMmepbl 32,3 M°. Pasosas 3arpy3ka 23, 5 T cyXo# IUXTHI, , IEPHO
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KokcoBanus 14,33 4, o6opor neun 14,5 4. Xapaxrepucruka muxtel WP=9,1%; A°= 8,1%; V'=
26,5%; S°=0, 61%; N°=2,3%.

Onpenenurs:

A). Temrieparypy rasa mocijie HarHeTaTels, ey ero Temreparypa nocie [I'X =40°C.

b). He0OX0AMMYIO MOIIIHOCTH Ha Bajly HarHETATEs

ITpu pacuere npuHATH cyMMapHBbIi Hanop Harueratens = 3000 mM.Boa.cT. ( Ha Bcace 500
MM.BOJI. CT.; Ha HarHeTanuu 2500 mm. Boa. Ct.)

Bapuanr 9

PaccunTarh cofepkaHne aMMUAKa i 06PaTHOTO KOKCOBOTO raza B 1 M° mpsIMOTO KOKCOBOTO
rasa. Xapakrepuctuka muxThl, %: WP=9.9; A°=7.2.; V" = .23.5; S°= 2,28; N°=1.95%.

2 . HarneraTenb KOKCOBOTO ra3a 00CIyKHUBaeT KOKCOBBII 010K U3 2 6arapeit mo 65

neyel Kaxxaas ¢ noje3HbIM 00beMoM Kamepsl 32,3 M°. Pazosas 3arpyska 23, 5 T cyXoi IIUXTHI, ,
nepuos kokcoBanus 14,33 u, o6opot neun 14,5 4. Xapaktepuctuka muxtel WP= WP=9.7; A°=8.1; V'
= 25.2; S°= 1.55; N°=0,99%.
Onpenenurs:

A). TemMIiepaTypy rasa 1mocie HarHeraTens, eciii ero remneparypa mnocie [II'X = 38°C.

b). HeoO6xoarMyr0 MOIITHOCTh Ha Baly HarHETaTEsI

ITpu pacuere npuHATH cyMMapHbIil Hanop HarHeraTens = 3000 mm.Bo.cT. ( Ha Bcace 500
MM.BOJI. CT.; Ha HarHeTanuu 2500 mm. Boa. Ct.)

Bapuant 10
Paccuurate conepkaHne aMmmmuaka 1 cepoBojoposa B 1 M IIPSIMOTO KOKCOBOT'O rasa.
XapakTepucTuka muxThl, %: WP=9.7; A°=8.1; V' = 25.2; S°= 1.55; N°=0,99%.

2 . HarneraTenb KOKCOBOTO ra3a 00CiIyHBaeT KOKCOBBII 010K U3 2 G6arapeit mo 65 neveit
KaXK7asi ¢ MoJIE3HbIM 00beMoM Kamephl 32,3 M°. PasoBast 3arpyska 23, 5 T CyXoil WIHUXTHI, , IEPHUOJT
kokcoBanus 14,33 4, o6opor neun 14,5 4. Xapakrepuctuka mmxtbl WP=9,1%; A°= 8,1%; V'=
26,5%; S°=0, 61%; N°=2,3%.

Ornpenenurs:
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A). TemIeparypy rasa noclie HarHeTarels, eClM ero Temmeparypa mocie I1I'X = 42°C.

b). HeOOXOAMMYIO MOIITHOCTH HA Baly HarHETATEIs

[Ipu pacuere npuHATH cCyMMapHbIN Harop HarHerareas = 3000 mm.Boa.ct. ( Ha Bcace 500
MM.BOJI. CT.; Ha HarHeTanuu 2500 mm. Boa. Ct.)

CIIOCOOHOCTBLIO BBISIBJIATH H YCTPAHATH OTKJIOHCHHUSA OT PE)KUMOB paﬁDTbI TEXHOJOIrH4€CKOIro oﬁopynonam/m H mapaMeTpoB

TEeXHOJ0rn4yec

Kkoro nponecca (ITK-11)

3HaTe

METO/BI BBISIBJICHUS U
YCTpaHEHUS OTKJIIOHEHHH OT
PEKUMOB PabOTHI
TEXHOJIOTUYEeCKOTO
o0opyioBaHuUs U MapaMeTPOB
TEXHOJIOTMYECKOro Impolecca

Tecmul 0215 NPOMENCYMOUHO20 IK3AMEHA

3a cuer yero MPOUCXOJUT OXJIAXKIACHUC MPAMOTO KOKCOBOTI'O Ira3a B pr6an1>1x TICPBUYHBIX I'a30BbIX XOJ'IOI[I/IJ'IBHI/IKaX?
3a cuer HCIIapCHU HaI[CMOHLHOﬁ BOJIBI

3a cuer TCIIonepeaAaiu MCKAy ra3omM 1 oxnaxcz[alomei/i KUIAKOCTBIO

3a cyer KOHBCKIIMH OT rasa K *XUJKOCTH
3a cuer BBIJICJIICHUS KOHJICHCATa U3 KOKCOBOI'O ra3a

1. C xakoi 1esbl0 B MeXTPYOHOE MPOCTPAHCTBO XOJOAUIHLHUKOB MOJAETCS BOJO-CMOJISTHAS OMYIbCHS?
Jns mpenoTBpaieHus: OMOJIOTHYECKOTO 00pacTaHusl TOBEPXHOCTH TPYO

Jist mpeoTBpanieHus OTI0XKEeH!H Ha TaiHa
JList srydmiero pasesieHus ra30BOH, XKHUIKOHM U TBepaoi (a3
Ji mpenoTBpalieHus: KOppOo3Uu
2. .Kax m3MeHseTCS pacTBOpPEHHME aMMHaKa, YIJICKHCIIOTHI, CEPOBOJIOPOJIA, IUAHUCTOrO BOJOPOJIA U AP. KOMIIOHEHTOB
KOKCOBOTO ra3a B €ro KOHJeHcaTe NpH O6ojee riy6okom oxiakaeHuu B [1I'X ?
VBenuuuBaerca . Her npsamoii 3aBucumoct  He u3meHsieTcs: yMeHbIIAETCS

3. . Jlus 4ero yctaHaBIMBAIOTCS 3JEKTPOGHUILTPHI B [IEXaxX yJIaBIUBaHUS ?
Jnst ynaneHus u3 KOKCOBOTO Ta3a TyMaHOOOpa3HOM CMOJIbI M HaTainHa

JUis ynaneHus U3 KOKCOBOTO ra3a KOKCOBOW M yTOJIbHON TBLIN
JUis ynaneHus u3 KOKCOBOT'O ra3a CEpHUCTBIX U a30TUCTBIX COEAUHEHHUH
Jlnis ynaneHus 3 KMCJIOpo/ja BO3/lyXa XUMHYECKN aKTUBHBIX COETMHEHUN
4. TewmmepaTypa TeXHHYECKOH BOJBI 0OOPOTHOTO IIMKJIA HA BBIXOJIE N3 TEIUIOOOMEHHOH anmnaparypsl (63 KOMIUIEKCHOM

00paboTKN BOJBI) HE MOXKET IPEBHIIIATH
42°C 50°C 30°C 55°C
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Uro sBNSETCS OCHOBHOM MPUYMHOI OTpaHWICHUS HATpEeBa OOOPOTHOM TEXHUYECKOH BOJBI HA BHIXOIE U3
TEIUI00OMEHHOH ammaparypsl ?

VYcunenne KOppo3nuH TEINIO0OMEHHOW aliapaTypsl

HeBo3MOXHOCTH OXJIaJUTh HArpPeTy0 000POTHYIO BOAY B JalbHEHIEM 0 HY»KHOH TeMIepaTypbl

OTtnoxxeHue (HycoB Ha TIOBEPXHOCTH TEINIOOOMEHHOM anmapaTypbl

OT0X€eHHE COJICH KECTKOCTH U OMOJIOTHYECKOE 06paCTaHI/I€ OXJIaKIacMOM TIOBCPXHOCTH

.Kak m3mensercs TCMIICPATypa KOKCOBOI'O Ira3a, IpoxXoJs 4cpe3 MAaIITHHHBIN 34717

YMenbmaercs

DTO 3aBUCHUT OT KOJIMYCCTBA NEPEKaAYnMBaACMOro rasa

YBennunuBaeTcs

OTO0 3aBHCHT OT CTEIICHU OXJaXKJIeHNs KokcoBoro raza B I1I'X

7.

Kak u3MeHsieTCs TOTJIONICHHE aMMHaKka M CEpOBOIOPOJa aOCOPOCHTOM C YMEHBIICHHEM TEMIIEPATyPhl KOKCOBOTO
raza?

VBenuuuBaerca YMenbuaerca He usmensiercs Her npsmoit 3aBucumoctu

8.

.B pesynbTaTe KaKoro npoiecca MpOUCXOAUT YJIaBIMBaHHE CEPOBOJOPOIA M3 KOKCOBOIO ra3a P COBMECTHOM
cnocobe ynapnuBaauss NHz;  H,S?

B PE3YJIbTATC BSaHMOHGﬁCTBHﬂ MCKAY aMMHAKOM U CEPOBOAOPOAOM

B pesynprare xummdeckoir abcopOIMU cepoBOIOPOa aMMIAYHOH BOJOH

B pesynprate pusuyeckoii abcopOIHu cepoBOIOpoia OTAYTOH aMMHadYHON BOJOH

B PE3YIbTATC PACKHUCIICHUS HaCbIHIeHHOﬁ aMMHUaYHOMN BObI

Kaxum 06pa30M MOXXHO yAQJIWUTh COJIK CBSI3AHHOI'O aMMHUaAKa U3 aMMHaYHOU BO,I[LI?

BospneiicTByst Ha BOAy cIaOBIMU KUCIOTAMHU

BOBHeﬁCTByﬂ Ha BOAY CHUJIbHBIMH HICJI0YaMH1

[ToBbIast TemMnepaTypy aMMHaYHON BOJBI

ITonasast ocTpslil map

10.

I[J'ISI YCTo CIYKHUT aMMUavdHas1 KOJIOHHA?

JI1st pa3ioeHus ¥ OTIYBKH COJICH CB3aHHOTO aMMHAKa U3 aMMHUAYHOMN BOJIBI

JI71st OTAYBKH COJIel JIeTy4ero aMmMuaka U3 aMMUaqyHOM BOJIbI

Jis pa3noxxeHns aMMHaKa 10 a30Ta M BOJI0poJia

151 ynanenust ammuaka U3 KOKCOBOIO rasa

11.

YKkaxwure, moueMy He0OX0IUMO yJalsTh aMMHAK M3 KOKCOBOTO rasa?

AMMUaK MpoSIBJIIET CUIIbHBIE KOPPO3UOHHBIE CBOMCTBA, €r0 CXKUTaHUE, MPUBOJIUT K BEIOpocaM B aTMocdepy
TOKCHYHBIX OKHCJIOB a30Ta
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AMMMaK KOKCOBOTO rasa HCIOJIB3YCTCA AJIA MPONU3BOJACTBA aMMHa4YHOU BOJIBI

AMMMaK SIBISIETCS ICHHBIM KOMIIOHCHTOM KOKCOBOI'O I'a3a

12. Yro MpeaACTaBJIACT coboit KaMCHHOYT'OJIbHOC MMOTJIOTUTCJIbHOC MACJI0, UCTIOJIb3YEMOC JId yIaBJIMBaHUA OEH30IbHEIX

YIJI€BOJAOPOI0B?

@pakuuto HedTH ¢ Temneparypoil kunenus 230-270°C

@dpakunio KaMEHHOYTOJIbHOM CMOJIBI ¢ TemriepaTypoid kuneHus 230-270°C

@pakuuto HedTH ¢ Temneparypoii kuneHus 270-310°C

dpakunio KaMEeHHOYTOJIbHOM CMOUIBI ¢ TemriepaTypoid kuneHus 210-230°C

13. Tlouemy HEOOXOMMO MBITh NOTJIOTHTEILHOE MAcJIO OT (peHOoI0B

deHoIIb BCTYIAarOT B XUMHUYCCKOC B3aMMOJCHCTBHE C HCKOTOPBIMHU KOMIIOHCHTAMH KOKCOBOI'O I'a3a U yXyAIIAar0T
YyJaBJIMBAaHUC OCH30JIbHBIX YrJeBOAOPOA0B

DeHoIIb MEPEXO AT B CLIpOﬁ 66H30J’I, yXyAaiaas ero Ka4eCTBO

deHoIb 06p33yIOT C BO,I[OI71 TPYAHO pa3ACIsICMbIC OMYJIbCHUH, U MTOBLIIIAIOT BA3KOCTh MacCJja

DeHOoJIBI BBINAAI0T B 0CAJIOK PU OXJIKISHUH, 3a01Bas HacaaKy CKpyoOepoB

14. Tlouemy MOTJIOTUTEIbHOE KAMEHHOYTOJILHOE Macllo He JI0JDKHO coepkark Oosee 3% orrona o 230°C?

OT0 mpuBeNeT K 00pa30BaHUIO KPUCTAIUTMUECKHUX OCAJIKOB, YXYAIAMUX paboTy abcopOepoB U K YBETHUEHUIO
COTIPOTHUBJIEHUS CKPyOOEpoB

OTO MPUBEJET K YBEIMUEHHUIO 3aTpaT TeIJIa Ha HAarpeB MOTJIOTUTENILHOTO Macila M K YBEIMYEHHIO TaBJICHUS B
JUCTUUISILIUOHHON KOJTOHHE

9710 MPUBCICT K YBECIIMUYCHUIO JJABJICHUA B KOJIOHHC, ITOBBIMICHUIO BA3KOCTU Macjia, YBCINYCHUIO pacxoda
MOTJIOTUTECJIBHOTO MacJjia

OT0 mpUBEET K yXY/IIEHHIO KaueCTBa CBIPOro 0eH301a, opYe MOTJIOTUTETFHOTO Maciia U YBEJIMYCHHIO BBIX0/1a
TIOJIMMEPOB B pereHeparope

15. C uewm cBs3aHa H606X0,I[I/IMOCTL pereuepanu NorjioOTUTCIbHOIO macna?

C noymMepu3anueii HapTalTuHa, COAEPIKAIIETOCS B Macje OT MOCTOSHHBIX TEMIIEPATYPHBIX ITEPEnagoB

C HOJII/IMepI/IBHHI/Ieﬁ Macjia u3-3a XUMHYCCKOI'O BBaHMOHCﬁCTBHH €ro KOMIIOHEHTOB ¢ O€H30JIbHBIMU
yrijieBoAopoJAaMu

C nepexoaom KaMeHHOYFOJ'IBHOﬁ CMOIJIbI, co,uepncameﬁcx B KOKCOBOM ra3s¢, B IIOINIOTUTCJIILHOC MAcCJIO

C monumMepu3aryei Maciia OT BO3JCHCTBH Ha HETO TEMIIEPATYPbI, KHCIOPOAa, CEPOBOAOPOA, HEIPENEIbHBIX U
Jp., COAEpKALINXCA B KOKCOBOM I'a3e COeAMHEHHUH

16. Kakwue dusndeckre CBONCTBA OTHOCSITCS K CHIpPOMY OeH30i1y?

He PacTBOpUM B BOJAEL, JICTYC BO/BI, JIETKO OT He€ OTCTauBaeTCs
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O1eHOYHEIE CPEACTBA
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He pacTBopuM B BoJie, 00pa3yeT ¢ BOAOH IMYIBCHIO
He pactBopuM B BoJe, TsKENee BOJBL, JIETKO OT He€ OTCTauBaeTCs
PacTtBOopHuM B BozE, JIETKO U3 HEE OTTOHSIETCS

17. Yro He BXOIUT cocTaB ChIporo OeH3oma?

Tonmyon TpumeTninOeH30IbI Kcunonsr Hurporonyon

18. Yem xapaktepu3yeTcst Ka4eCTBO ChIpOro oensona?

ConepsxanueM unctoro 6eunszona  Otronom mo 180°C  Comeprkanuem 30ib1  OtroHom jgo 150°C
19. KaxoBsl pecypchl OSH30JIbHBIX YIIIEBOJAOPOJOB B KOKCOBOM Taze?

Ot 40,0 10 47,0 /™ 0t 5,0 10 12,0 t/vm® Ot 25,0 10 35,0 /™ Or 18,0 10 25,0 /™
20 Yto aBIsIeTCA OCHOBHBIM HCJIOCTATKOM XOJIOJWIBHUKOB HCMOCPCACTBEHHOT'O ZleﬁCTBH)I?

Huskast 5 QpeKTHBHOCT OXJIaXI€HHUsI KOKCOBOTO Tra3a

Bricokoe conpoTHBIIEHHE Ta30BOMY MOTOKY

HacrImenune oxiakaaromniei BOAbI TOKCHYHBIME BEIIECTBAMH, COJICPKAIIMICS B KOKCOBOM Tra3e M UX BBIOPOCHI
HA TpaJipHEe KOHEYHOTO OXJIAXKICHUS
HeobxonumocTs 00s13aTeIBHOM MOATOTOBKH OXJIaXKAAOIICH BOMIBI, yaleHIE U3 He€ B3Becel U COJeH KECTKOCTH

21. T'7e HENOCPEICTBEHHO YCTaHABIMBAIOTCSI KOHEUHBIE ra30BbI€ XOJIOAUIBHUKH?

ITepen cynbdaruev otaenenneM Ilocne cynpdartaoro ornenenust  Ilocne ammuadHOTO CKpyOOepa
ITocite MepBUYHBIX T'a30BBIX XOJIOJUILHAKOB

22. Kakoii TOk co3gaércs B 3JeKTpodUIbTPaX Lexa yIaBIuBaHUs?

[lepemennsniii [TocTosuubiil Buxpesoir Tok BBICOKOH YacTOTHI

23. YTO MpOUCXOAUT MPHU OXJIAXKIEHUH KOKCOBOTO Ta3a B ra30cOOpHUKe?

[ToBeIlaeTcst BarocoiepkaHiue KOKCOBOTo rasa Konpencupyercs Bcst cMoJla U3 ras3a

N3 xokcoBoro raza yaanstorcst (ycsl Paznaratorcs conu cBI3aHHOTO aMMHaKa U3 OXJIaXKAAIOIIEi BOJIBI
24. Kakoil KOMIIOHEHT IpeodiIaaeT B COCTaBe 00paTHOro KOKCOBOTO rasza?

H, CH, CO CO,

25. Ilbo KaKO# TeMIepaTypbl OXJIa)KIaeTCsl KOKCOBBIHN ra3 B Ta30cO0pHUKE?
94-98°C 68-72°C 85-89°C 98-102°C

26. Tlouemy maccoBas KOHUCHTPAIIHs CMOJIMCTBIX BEIECTS B aMMHA4YHOU BOJIe TOCJIE OTACIICHUs KOHACHCAIIUHU JTO0JKHA
ObITh He Ooutee 0,55 r/m™?
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HOTOMy, 4YTO CMOJIMCTBIC BCIICCTBA 3a0UBaOT (bOpcyHKI/I, pacioblIAONMC AMMUAYHYIO BOAY B Fa3OC60pHI/IKaX

HOTOMy YTO CMOJIUCTBIC BEUICCTBA HC MO3BOJIAIOT YAAJIUTh aMMUAK U3 aMMHa4YHOU BOJBI

IToroMy 4TO CMONHCTBIE COEMHEHHMS 3a0MBAIOT HACAIKY I'PalUpCH

HOTOMy YTO CMOJIMCTBIC COCAMHCHUSA BMCCTE C BO,I[OI7[ nonaaaroT B BOAOCMBI, 3arpsA3HAa UX

27. Kakum 00pa3oM yCTpaHsIeTCsl HAKOIJIGHHE COJIeH CBsI3aHHOT'O aMMHaKa B BOJIE IIMKJIA ra30COOPHHUKOB?

Paspymienuem coneit nmpu 100aBIeHNN B BOIY XUMUYECKUX PEAreHTOB

JlOTIOTHUTENBHBIM OTCTOEM BOJIBI IIUKJIA Ta30COOpHHUKA

CMmemmBaHUEeM U OOMEHOM BOISHBIX ITUKIOB razocOopHuka u [1I'X

ITapoBBIM IOJIOTPEBOM BOIBI ITMKJIA FA30COOPHUKA

28. U3 gero ¢opmupyercst HaICMOJIbHAS aMMHa4YHas Boaa?

W3 Biarm mmxTel, TEXHUYECKOH BOJBI, BOJEI bXY

W3 nuporenetnueckoi Biaru, Boasl bXY, TexHnueckoil BOAbl KOHEUHOTO OXJIAXKACHHUS

W3 nuporeHeTnyeckoil BiIary, Biaru NapouHKeKuuu, Bojasl bXY

U3 HHpOFeHCTquCKOﬁ BJIarv, BJIaru IUXThl U BJIAI'd IAPOUHIKCKIIUHN

29. Kyna HemocpeacTBEHHO HAIPaBIsETCS H30BITOYHAS aMMHAYHast BOJIA U3 OT/ACICHUS KOHCHC AN
Ha Tymenue kokca Ha nepepaborky Ha oxmnaxkaenue B rpagupan  Ha opormienue razoc6opHuka

30. CkoJibKO J0JIKHA COCTABIISITH MAacCOBast JIOJIsI 30116 B CMOJIE, MOCTYIAMOIICH Ha iepepaboTKy?
He 6onee 0,1%  He Goiee 0,5% He 6onee 1% He 6onee 0,03%

31. Hoquy MaccoBas 10Jid 30JIbI B CMOJIC UMCCT )KCCTKHEC OI‘paHI/I‘IeHI/IH?

3oua 3a0uBaeT HEeHTPUDYTH OTAEICHUs AeHuIaMalin

301a MemaeT 00e3B0KMBAHUIO CMOJIBI

3oa yXyAmaeT Ka4ecTBO IeKa, 3aTPYIHIET SKCIUIyaTalluio TpyOUIaThIX YCTAHOBOK, 3a0MBAET XpaHIIIHIIA

3o1a PaBHOMEPHO paclpeAcIsieTCA 10 BCEM q)paKIII/IﬂM CMOJIbI, BbI3bIBAsA YXYAIICHUE UX Ka4CCTBA

32. 3a cueT KaKO¥ CHJIBI HIET pa3AeiCHUE BOIbI, CMOJIBI U ()YCOB B OTJCIICHHUH JACTLIAMAIIHN?
3a cueT cuibl ApXuMena, CUibl TSHKECTH Cunbl TpeHus CHIIBI TSKECTH
L{eHTpoOeKHOM CHITBI U yJIENBHOTO Beca

33. Tlouemy maccoBast Ji0Jisi BOABI B CMOJIE HMEET KECTKHE OrpaHu4eHHsI?

| Hanuune BO/JIbI B CMOJIC YBCJIMYMBACT JaBJICHNUC B peKTHq)HKaHHOHHOﬁ KOJIOHHE M CHUIKAET €€ MMPOU3BOAUTCIIBHOCTD
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Hanuue Boap! B cMOJIE YBEIMYMBAET 00BEM TEIUIOOOMEHHOM anmapaTypsl
Hanmame Bogp! B CMOJIE CHIDKAET Ka4eCTBO MOTydaeMbIX (ppaxumit
Hanmame BogpI B CMOJIE CHIDKAET TEMIEPATYPY pa3MsTrdeHUs eKa

34. ]lns 4ero KOKCOBBI a3 Mepe]] caTypaTopamHu MoJIOTPEBaroT B pemedepax?

Jnst ynaneHus NMpUAMHOBBIX OCHOBaHHH C 0OpaTHBIM KOKCOBBIM I'a30M
Jna yBenuueHust KpylnHOCTH COJIN

Jlnst mpepoTBpanieHust 00BOJHEHNS BAHHBI CaTypaTopa KOHICHCATOM Ta3a
JUis yMeHbIIeHHS TOTEePh aMMHaKa ¢ 0OpaTHBIM KOKCOBBIM ra30M

35. C kakoif TeMmepaTypoi KOKCOBBI a3 MOCTYIIAET B carypaTop?
85-90°C  25-30°C 30-40°C  60-70°C

36. MaccoBas a0, KaKOr0 XMMHYECKOI'O 3JCMEHTa HOPMHUPYETCS COIJIACHO TPEOOBAHUAM K TEXHMYCCKOH CEpHOM
Kuciaore?
N S Fe Mg

37. Kakne XMMHYecKHE COEAMHEHHS, KpoMme cyib(ara aMMOHHS, 00pa3yloTcs B caTypaTrope IIpH B3auMOEHCTBUH
CEpHOI KUCIIOTHI C a30TCOAEP KAIMMHU KOMIIOHEHTaMH KOKCOBOT'O ra3a?

JUTHIPOCyIb(aT aMMOHHMS, CyIb(AT XUHOJINHA, HUTPAT CEPBI
bucynbdar ammonusi, cysbdaT nupunuHa, oucyab(par nupuanHa
JuruapocyibdaT nupuauHa, cyab}art XMHOIMHA

Hurpar cepsl, cynbhononumepst

38. CKOIBKO COCTABIIAET ONTUMANIBHAS MACCOBAs OISl CBOOOHOM CEPHOM KUCIOTHI B MATOYHOM pacTBoOpe carypartopa?
10-12% 4-5% 1-15%  6-8%

39. Yem npoM3BOIWMTCS MEPEMEIIHBAHNAEC BEPXHUX CIIOEB MAaTOYHOIO PaCTBOPA B caryparTope?

Bap6oTtaxem cepHOI KHCIOTHI Yepe3 CJIOi pacTBopa

Memankoi

KokcoBBIM Ta30M, BBIXOJSANIMM W3 30HTA [0 HANPABILIIONIMM JIOMATKaM, W 0apOOTHPYIOIIUM depe3 CIIOH
pacTtBopa

Bpamatonumucs gonaTkamMu 30HTa

VYmers

BBIABJIATH U YCTPAHATDH
OTKJIOHCHUA OT PCIKNMOB
pa6OTBI TCXHOJOTHYCCKOIO

3aoaua 1
Paccuntars HE0OXOUMOE KOTHYECTBO XOJIOAUIFHUKOB JJIsl OXJIaKSHHSI MTOCTYIAIOIIETO Ta3a.
Tun XOJIOMUITLHUKOB — C TOPH30HTAIBHBIM PACIIONIOKCHHEM TPYO.
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000pyA0OBaHMs U TApaMETPOB
TEXHOJIOTHYECKOro Ipolecca

KonnyecTBo mocTymaronumx ra3os:

KOKCOBBIi ra3 - 140000 m>/u.

MaccoBasi KOHIICHTpaIUsi KOMIIOHEHTOB:

BOJIsSTHBIE TTaphl — 355,0 F/MS;

napel cMoJibl — 89,0 r/M3;

GeH30MIbHbIE Yr1eBoa0pomsl — 30,0 r/m3;

cepoBogopona — 2,0 r/M3;

ammuak — 8,0 /v

Temnepatypa nocrynaromiero raza 86 °C, nasienue 760 MM. pT. CT., TEMIIepaTypa ra3a Ha BbIXOJE U3
xonoawibauKa 28 °C, naBienue 745 Mm. pT. cT. TeMriepaTypa oxJaxaaroniei Boasl Ha Bxoje 25 °C,
Ha BeIxoze 42 °C.

Xapaktepuctuka muxtel WP=6,0%; A°= 7,55%; V'= 24,5%; S°=2,12%; N°=1,88%

3aoaua?

Paccuntate HE0OXOAMMOE KOJIMYECTBO XOJOJWIBHHUKOB JIJISi OXJIQXKJIEHUS TOCTYIAIOIIETO
raza. TUM XOJIOJMIBHUKOB — C BEPTHUKAIBHBIM PACIIONOKEHHEM TPYO.

KonndecTBO mocTynarommx ra3os:

KOKCOBBIH ra3 - 135000 m°/u.

MaccoBast KOHIICHTpAIHsI KOMITOHEHTOB:

BoJsiHbIE mapbl — 300,2 r/M3;

naps1 cMoutbl — 89,0 /M3,

OeH3onpHbIe yriaeBoopoabl — 30,0 F/M3;

cepoBogopon — 2,0 F/MS;

ammuak — 8,0 /v,

Temneparypa nocrynatomero rasa 85 °C, naBinenue 760 MM. pT. CT., Temmeparypa raza Ha
BbIXOJIe U3 XojoaunbHuka 26 °C, naBnenue 745 mMm. pt. cT. Temneparypa oxjaxaaronieil Boabl Ha
Bxoje 25 °C, na Berxoze 42 °C.

KonmaectBo ammMuavyHo#i BOJBI, HayIIeld Ha epepaboTky 14 % OT KomuvecTBa BIAard IIUXTHI
Y THPOTEHETUYECKON BOIBI
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3aoaua 3

Paccuurath nponecc KOHCYHOro OXJAXACHHA KOKCOBOIroO rasa B XOJOJWJIbHUKaX
HEMMOCPEACTBCHHOI'O HCﬁCTBHH.

B XONOIWIBHUKHM IIOCTYIA€T KOKCOBHIM ra3 M3 caryparopa ¢ Temmeparypoi 55 °C u
JlaBjieHueM 858 MM. pT. CT.

Cyxoii KOKCOBBII ra3 59420,22 xr/ga
Boasiabeie mapsi 7892,01 KI/4
benzosbHbIE YIIIEBOAOPOIBI 4200 xr/da
CepoBojiopon 336 kr/u

Temrmieparypa raza Ha BeIX0/ie U3 XoJoauIbHuKa 26 °C u naBienue 847 MM.pT. CT.

Temneparypa oxnaxaaromei Boasl 24 °C 1pu BbIXoze U3 xonoamisauka 45 °C .
3aoaua 4

Paccuntarh HEOOXOJMMOE KOJMYECTBO TMEPBUYHBIX XOJOJWIBHUKOB JJISI OXJIaXIECHUS
MOCTYyHaroniero raza. TUm XoaoAuIbHUKOB — C TOPU30HTAIBHBIM PACIIONIOKEHUEM TPYO.

KommuectBo Ta30B, MOCTYIMAIINX B XOJOJUJIbHUKH, COCTABJIACT:

KI/4
Cyxo¥t KOKCOBBIH Ta3 46 018,15
Boasiabie mapsl 61 455,74
[Tapsr cMOTBI 2 596,60
ben3zonbHbIE YTIIEBOIOPOIBI 2 600,75
CepoBoaopon 265,14
AMMHak 714,52

Temnepatypa noctynatomero raza 85 °C, nasienue 760 MM. pT. CT., TeMIiepaTrypa rasa Ha
BbIXO0JIe M3 XonoawibHuKa 29 °C, naBnenue 745 mm. pT. cT. Temneparypa oXJaKAaroue Boasl Ha
Bxozne 25 °C, ua Beixone 43 °C.

KonnyectBo aMMuauHoM BOAbI, HIyIIEeH Ha epepaboTKy 15% OT KoauuecTBa BiIaru MUXTHI U
MIAPOT€HETHYECKON BOJIBI

3aoaua 5
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Paccuntarh mpolecc KOHEUHOTO OXJIXACHHS KOKCOBOI'O Ta3a B  XOJOAWJIbHHKAX
HEMOCPEICTBEHHOTO JICUCTBUA.
B XONOIWILHUKHM IIOCTYIA€T KOKCOBBIM ra3 u3 caryparopa ¢ temmneparypoir 60 °C u
JaBieHueM 858 MM. pT. CT.
Cyxoii KOKCOBBII ra3 60000 KI/4
Bonsiabie mapsl 7802,01  kr/u
beHzomnbHbIE YyrIeBOIOPOIBI 3900 xr/y
CepoBoaopon 240 xr/q
Temmneparypa raza Ha BbIX0Jie U3 Xoioaunbauka 27 °C u naBinenue 847 MM.pT. CT.
Temmeparypa oxnaxaaronieit Bogsl 25 °C npu BbIXoj1e u3 xonoquwibHuka 44 °C

Bnaners

HaBBIKAMHU PabOTHI C
TCXHOJIOTUYCCKUMHU
WHCTPYKIUSMU H
o0opyaoBaHUEM

Ilepeuens mem Kypcogvix npoeKkmog
1. [lepBuuHOE OXJIaXk/I€HUE KOKCOBOI'O Ta3a W €ro HeooxoaumMocTb. OxJaxaeHue rasa B
ra3ocOOpHUKe. AHaJIU3 Ipolecca OXJaKICHUS ra3a B Ira30cOOpHUKax. Pa3nuuHble KOHCTPYKIMU
razocOopHukoB. Ilukn razoc6opHuka. Pacuer razocOopHUKOB. TpaHCIOPTHPOBKAa KOKCOBOTO rasa
yepes 1eX ylaBiauBaHus. BeiOop HarHeTaTenei.
2. [lepBuuHoe oOXJaxkIeHHE KOKCOBOIO Traza W ero HeoOxoaumocTh. OXjaxkIeHue rasa B
NIEPBUYHBIX T'a30BbIX XOJIOAWIbHUKAaX. CpaBHUTEIbHAS XapaKTEPUCTUKA XOJOAWIBHUKOB Pa3IMYHbIX
KOHCTPYKUUH ( C BEpTUKAJIbHBIM, TOPU3OHTAIBHBIM pACIOJOKEHUEM TpyO, pEBEpPCHUBHBIE,
HEMOCPEJCTBEHHOr0  JIeHCTBHs). AmmapaThl BO3AYLUIHOTO OXJaxieHus. Pacder TpyOuaThIX
XOJIO/IUJIbHUKOB.
3. Haznauenune, TEXHOJIOIMUYECKHME CXEMBbl M almaparbl OTAEIEHUS KOHJeHcauuu. Pacuer
M30BITOYHBIX aMMHUAYHBIX BOJ U CMOJBL. YCTPOMCTBO M pacueT OTCTOMHHUKOB OCBETIIUTENEH.
KauecTBO KAMEHHOYTOJIBHOIM CMOJIBI. METO/IbI KOHIULIMOHUPOBAHUS.
4. [lepepaboTka u30bITOUHON ammMuauHod Bojbl. KauecTBO U KoaM4ecTBO H3OBITOYHON
aMMHa4yHOM Bojbl. CXeMbl mepepaboTKH aMMHMAa4yHON BOJABI 0€3 paslIoKEeHHs COJIel CBA3aHHOTO
ammuaka. Pacuer ycranoBku. CpaBHUTEIbHas OLIEHKa pPAaOOTHI KOJOHHBI C JeQerMaTopoM H
pedokcHbIM opolieHreM. [1yTu cokparienus sHepro3arpar npu nepepadoTke aMMHavyHON BOJIBI.
S. [TepepaboTka wW30BITOUHONW amMMUAYHOW BOJABL. KayecTBO M KOJUYECTBO W3OBITOUHOMN
aMMHMayHOM BoJbl. HeoOXOoaMMOCTh OYMCTKM BOJBI OT cOJIel CBA3aHHOro aMMmuaka. CxeMsl
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nepepaboTKU aMMHAYHOM BOJABI C Pa3lIOKEHHEM cojiei CcBsA3aHHOro ammuaka. ObecdenonuBaHue
BOABl IE€pel pPa3joXKEHUEM COJIEH CBSA3aHHOIO amMmHaka. PacueT TEeXHOJOTrM4ecKOW CXEMBbI
nepepaboTKU HAJACMOJIBHON BOJBI OT COJICH CBSI3aHHOTO aMMHaKa ¢ ee 00ec(heHOTUBAHUEM.

6. VinaBnuBaHHEe amMMHaka M3 KOKCOBOro rasza . Ilpom3BoicTBo cynbdara aMMOHHS B
catyparopHoM mnpouecce. [lokasaTenu kayecTBa COJIM M €ro 3aBUCUMOCTb OT TEMIEPATYPHI,
TypOyJau3allid MAaTOYHOIO pacTBopa B caryparope, BequuuHbl pH, Xapaktepa M conepkaHus
npuMmeceil. MeToapl MOBBIIICHHUS KadyecTBa coiu. OCHOBHas ammaparypa Cylb(aTHOTO OTAeNCHUSI.
Koncrpykuuu caryparopoB u neHTpudyr. Cymka cynabdpara ammonusi. Pacder caryparopa.

7. VnaBnuBaHMe aMMMaka U3 KOKCOBOro rasa. beccaTyparopHble YCTaHOBKM IPOU3BOJICTBA
cynbdara aMmmoHus. VX JOCTOMHCTBA M HEJAOCTATKH. TEXHOIOrMYECKHe CXEMBI 0€3 YIapuBaHUS U C
yIapuBaHHEM MaTOYHOTO pacTBopa. PacnpeneneHue noriomeHus aMmM1uaka o cTyrnensm adbcopoepa.
Pacuer ycranoBku.

8. CoBMecTHOE yNIaBJIMBaHHE aMMMAKa M CEPOBOAOPOJA M3 KOKCOBOTO rasa. TexHoyiornueckas
CcXeMma yJaBiMBaHUs aMMuaka u cepoBojopona. Ilapamerpsl mpouecca. KoHcTpyKius OCHOBHOTO
0o0opynoBaHus. YTHIN3AIMs KOMIIOHEHTOB KOKCOBOI'O ra3a, MoJIydaeMbIX Ipu ero ouuctke.Pacuer
OCHOBHOT'O 000pYy10BaHMUSI.

9. [Ipon3BOACTBO JETKUX MUPHUANHOBBIX OCHOBaHWH. Pecypchl MUPUANHOBBIX OCHOBaHMM M MX
pacupeneneHne Mexay ra3oM, BOAOW U CMOJION. XapaKTepUCTUKA JETKUX MUPUANHOBBIX OCHOBAaHUN
U UX TPUMEHEHHUE. YCIIOBUS YJaBIMBaHUS OCHOBAHMM W3 Tra3a M M3BICYEHHE MX U3 MAaTHYHOIO
pactBopa. PacueT nupuamHOBOIM OCTAHOBKH.

10.  BunusgHue pa3nuuHbIX (H)AaKTOPOB Ha YJABIMBAHUE OCH3OJBHBIX YIJIEBOJOPOIOB. DHU3UKO-
XUMHYECKHE OCHOBBI MpoIlecca ylIaBIUBaHUs OCH30JBHBIX YIieBoJ0poaoB. KoHeuHoe oxnaxaeHue
KOKCOBOT0 raza. CxeMbl KOHEUHOTO OXJIaX/1eHus. PacueT 0CHOBHOTO 000py10BaHMUSL.

11. VYnaBnuBaHue OEH30JBHBIX YIIIeBOJIOPO0B. COCTaB M CBOWCTBAa CHIpOro OeH301a. MeTomb
U3BJICUEHUs] OCH30JBHBIX YIJIEBOJOPOJOB M3 KOKCoBOro raza. KoHcTpykumm ckpy0bepoB ( ¢
JIEPEBSIHHOM XOPJIOBOM HACAJKOW, METAITIMYECKON CIUPATIbHOM, IITIOCKOMApAJUIETbHBIMU HACaAKAMM,
TapenbuaTble W moisible). CpaBHHUTENIbHAs OleHKa. TexHoJoruyeckas cxemMa U pexXHUM paboTbl
ckpyO6epHoro otaeneHus. Pacuer ckpy06epoB 1 KOJTHMUECTBA MOTJIOTUTENBHOIO MacIa.

12.  TexHonoruyeckas cxema IOJy4YeHHs Chlporo OeH30Ja NpH paboTe Ha KaMEHHOYIOJbHOM
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Macjie ¢ MapoBbIM MoporpeBoM. DakTopbl, ompenensdwoomme mnpouecce gecopOuun. OCHOBHbIE
anmaparbl OCH30JbHOTO OTIENCHHS: AUCTHIUISIIIMOHHBIE KOJIOHHBI , KOHACHCATOPHI, XOJIOIUIbHUKY,
TEII000MEHHUKH, JiedierMaTopsl. BHepeHne annaparoB BO3LyLIIHOIO OXJIAXKICHHS.

13.  XapakTepucTuka TMOTJOTHTEIBHBIX Macell. PereHepamusi IOTJIOTUTEIBHOTO Macia MpU
[apOBOM W OTHEBOM HarpeBe IOIVIOTUTEIBHOIO Macia. TeXHOJOTHYECKUEe CXEMbl pereHepaluu.
PacueT ocHOBHOTO 000pYyTOBaHUSI.

14.  TexHonoruyeckas cxema IOJy4YeHHs ChIporo OeH30jJa NpH paboTe Ha KaMEHHOYIOJIbHOM
Maclie ¢ OTHEBBIM MojorpeBoM. PakTopbl, onpenenstonme mnpouecc aecopOuuu. Tpybuarbie neun
JUls HarpeBa IMOIJoTUTENbHOro Macia. OCHOBHbBIE —ammaparbl  OEH30JIBHOTO  OT/AEJICHUS:
JUCTWUISIUOHHBIE KOJOHHBI , KOHAEHCATOPHI, XOJIOMWIBHUKH, TEIUNIOOOMEHHUKH, Ne(IIerMaTOpPHI.
PacueTr ocHOBHOr0 000py/10BaHUS.

15.  I[lpunnunuanbHas TEXHOJOTUYECKAsl cxeMa IepepaboTKu chiporo O0eHsojia ¢ oTronoM g0 180
C. Paznenenue celporo OeH3ona Ha 2 Qpakuuu. [IpyHIMIUANBHAs TEXHOJIOIMYECcKas cxema
nepepaboTKu chiporo OeH3oJia pasfieeHHOro Ha 2 (pakiuu. PacyeT 0CHOBHOTO 00OpyIOBaHHS AJIs
paszieneHus colporo 6eH3ona.

16. Cxema mpenBapuTENBHOW peKTHU(HUKAIMKU cbiporo OeH3ona ¢ orroHoM 1o 180 C ¢ menbio
nonydeHus ¢pakuuid. OxoHuarenbHas pektudukanus ¢paxiaun BTK.  Cxemsl pexTudukanuu:
nepuoInvecKkas, HenmpepeIBHas U MmosyHenpepbiBHas. [lepepaboTka cbiporo 6€H30I1a, MOTy4aeMoro B
Buae 2-x ¢pakmuii ( 1-ro m 2-ro OGeH3050B). AmmapaTypa Iexa nepepadoTKH ChIporo OeHszona
pPEeKTH(HUKAIMOHHBIE KOJIOHHBI, HAarpeBaTeNd, KOHACHCATOPHI, XOJOAMIBHHUKH. [lyTH mMOBBIIICHUS
KadyecTBa OEH30JIbHBIX MPOYKTOB.

17.  TlepepaboTka kamMeHHOYToJbHOM cMmoJjbl. CoctaB, cBoiicTBa. DpakIMOHHBINA COCTaB CMOJIBL,
BBIXOJIa M XapakTepucTuku ¢pakuuil. [loaroroBka cmojibsl K mepepaboTKe: yCpeaHEHHe,
00e3BoKuBaHue, o0ecconBanre. TeXHOIOrMUECKUe CXeMbl peKTU(UKAIIMN CMOJIBI ( IepUOInYecKas
u HerpepbiBHas). OcoGeHHOCTH cxeM pekTthdukanuu. [lyTn ycoBeplIeHCTBOBaHMS PEeKTH(PUKALUU
CMOJTBI.

18.  Ouuctka KOKCOBOrO raza oT HadranmuHa, MeToabl ynajieHus HadTalvMHa M OCYIIKH Ta3a.
OuucTka raza oT TyMaHoOOpa3HOW CMOJIBI.
19.  Ouuncrtka KOKCOBOr0 raza oT cepoBogopona. CyTh CYXMX M MOKPBIX METOJIOB OUYHMCTKU
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KOKCOBOI'O TIa3a OT CEepoBOJOPOJA. TEeXHOJIOTMYECKHEe CXEMbl U PEKHUMBbl BaKyyM- KapOOHATHOM
CEPOOYHCTKU U MBIIIBIKOBO-COJIOBOM OYMCTKH. DTAaHOJIAMUHHBIA U aMMHAYHBIA CIIOCOOBI OYUCTKH
ra3a OT KHCIbIX KOMIIOHEHTOB. OYMCTKa KOKCOBOTO raza OT CEpOBOJOpOJa MO METONy (pHUpPMBI
Kpynmn-Konepc. MeToapl cyxoil 04MCTKM aKTUBUPOBAaHHBIM yIjieM U OOJIOTHOM pynoil. Y Tuiuzanus
KOMIIOHEHTOB KOKCOBOT'O I'a3a, OJy4aeMbIX IpU ero ouucTke. Pacuer BHIOpaHHON CXEMBI.

20.  OuncTKka CTOYHBIX BOJ KOKCOXMMHYECKMX 3aBOJOB. BakHocTh mpobiembl. HcrouHuku
oOpazoBanus ctokoB B KXII, ux konuuectBO M coctaB. MeToAbl OUYUCTKM CTOYHBIX BOJ:
pereHepalvoHHble U JECTPYKTUBHbIE. DKCTPAKLIUOHHBIE METOJAbl OYMCTKHM OT Macesl U (EeHOJIOB.
Metoabl TryOOKOM OUMCTKM CTOKOB: aJCOPOLMOHHBIC, OKUCIUTENIbHbIE, OHOXUMHYECKHUE.
TexHoJOTHUECKasi CXeMa W PEXKHM OHOXMMHUYECKOH YCTaHOBKM IO OYHCTKE CTOYHBIX BOJI.
MepomnpusiTue IO COKpAllCeHUIO CTOYHBIX BOJA B KOKCOXMMHUYECKOM Hpou3BOjACTBE. Pacuer
BbIOpaHHOW TEXHOJIOTMYECKOM CXEMBI

21.  VYcinoBHs MHOTOKPAaTHOTO HCIOJb30BaHMS BOJBI JJISI MPOMBIIUIEHHOTO BOJIOCHAOKEHUS.
TpeboBaHMs K XMMUYECKOMY COCTaBY BOJIbl, IPUMEHSIEMON Il TEXHOJIOTHUECKUX U TETNIOOOMEHHBIX
nporeccoB. Kraccudukauus Boabl B MNPOMBIIIJIEHHOM BOAocHaOXkeHUH. OCHOBHBbIE (DaKTOPHI,
CHIJKAIOIIIME KaueCTBO U KOJIMYECTBO O0OPOTHBIX BOJ. CrocoObl y/aneHus B3BEIICHHBIX BEIIECTB U3
IPOMBIIIJICHHBIX BOJI. PacueT GuibTpoB A MOANUTOYHON U 00OPOTHOM BOJBI.

22.  TlepepaboTka (pakuuii KaMEHHOYTOJIBHOW CMOJBI.  XapakTepucTuka (paxmuii, obractu
npuMeHeHus. TpeGoBaHus K KauecTBY. Moiika ¢pakunil. OCHOBHBIE CIIOCOOBI IEpepaboOTKH.
OcHoBHOe  oOopynoBaHue mepepaboTku  HadTanuHOBOM  (pakmuu. Pacuer  ormeneHus
KpHUCTaTU3a1K HapTaTHHA.

23. Oxnaxnaenue neka. [Ipou3BoJCTBO Meka ¢ BHICOKOW TeMmepatypoil pazmsryenus. TpeboBanus
K KauecTBy neka. [IpuMeHeHHe pa3iauyHBIX COPTOB I€Ka . XpaHEHHWE M TPAHCIOPTHPOBKA IIEKa.
ITexkoBsle mapku. ['panymnsanus neka. [lomydeHne mekoBoro Kokca.

24.  AnprepHaTHBHBIC HaNpaBieHUs OOpPaOOTKM KOKCOBOIO Traza M TIiyOokas mepepadoTka
KOKCOBOTO Trasa.

XapaKkTepuCTUKA KUCIIBIX KOMIIOHEHTOB B COCTaBE KOKCOBOTO ra3a. Heo6Xo1mMoCTh UX yAaJeHHUS.
MeTtoapl yTUIUM3aluy KUCIBIX Ta30B. Bo3MokHbIe MeTO/IbI UX yTUian3anuu. CXxeMbl nepepadoTKu
KHCIBIX Ta30B. [Tpon3BOACTBO CEPHOM KUCIOTHI U3 CEPOBOAOPOIAa KOKCOBOTO rasa.

39




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouyHble CpeaCcTBa

Ilpumep 3a0anus na Kypcoeoii npoexkm

MunHCTEpCTBO BhICIIET0 00pa3oBanus U Hayku Poccuiickoit denepannn
denepanbHOE rocy1apcTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICILIEr0 00pa3oBaHUs

MarsuToropckuii rocyapCTBEHHbIN TeXHUYeCKU yHuBepeuteT um. I'.M.Hocosa

Kadenpa duznueckoil XuMUU 1 XUMUYECKOU TEXHOJIOTHH

3AJJAHUE HA KYPCOBOM IMPOEKT

Tewma: HepBI/I‘IHOG OXJIAXKACHHUEC KOKCOBOI'O I'a3a B FaSOC60pHI/IKe

Crynenry.

38.IlaHI/IeZ B nosICHUTENBEHOH 3alIMCKe (I[O 50 cTpaHMmIl) OTpPa3UTh CICAYIOIINE BOMPOCHL:

1.
2.

> ow

IIepBrUYHOE OXJIAXKACHUESKOKCOBIO T'a3a U €ro HCO6XOI[I/IMOCTI).

Anann3 mporecca OXJaXKICHHUS Ta3a B Fa3OC60DHI/IKaX. ['napaBIMyYecKMil U TeMIepaTypHbII

peXUM pabOTHI ra30COOPHHUKA.

Pasnuynble KOHCTPYKIIMH Ia30COOPHHUKOB.

Iluki razocOOpHHKA.

Pacuer ra3ocO0pHHUKa KOKCOBOH OaTapen.
Ucxonnasie nannslie: KokcoBas 6arapes, cocrosimas n3 65 neuen, ¢ moje3HpIM 005eEMOM
KaMephl 32,5M3. Oo6opor neueii 174. Hacelmuasg mI0THOCTH pabo4eil IIUXThI 0,8T/M3.COCTaB

CYXOTr0 KOKCOBOTO Tasa, B mporteHTax (%):

Bopopona 58,92
Merana 26,87
OKHCH yIIIEPOIa 6,1
JIBYOKHCE yIriaepojia 1,95
Apomarndeckne CoeIMHEHNS 2,66
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CTpyKTypHBIH

[Tnanupyemsble pe3ynbTaThl

OneHouyHble CpeaCcTBa

SJIEMEHT
0o0y4deHus
KOMITETECHILINU
Asora 2,96
Kucaopoaa 0,54
Pe3yabTaThl TEXHUYECKOTO aHaiau3a, B nporeHTax (%):
BraxxHocTh 8,6
3o01a 8,43
Brixoj JeTy4uX KOMIOOHEHTOB 274
Cepa ob1as 0,58
Asor 1,9

[IpencraBuTh 2 YepTEKa d)ODMaTa Al (TGXHOJ'IOFI/ILICCKaH cxeMa Ipolecca 1 OCHOBHOM annar)aT)

Cpok cmaun__ 20 r.

PykoBoautens:_Bomontyk T.I. / /

3agaHue MOTyqnIL: A /
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0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAlUH, IOKA3aTeJIM U KPUTEPUH
OlleHUBAHUS:

[TpomexyTouHas arTecTanus 1o AucuIinHe «M3Biedenne u nepepaboTka XUMHUECKUX
MIPOJYKTOB KOKCOBAHUS» BKIIIOUAET TEOPETUUYECKHE BOMPOCHI, O3BOJISIONIUE OLIEHUTh
YPOBEHb YCBOCHHSI 00YUYaAIOIIMMUCS 3HAHUN, M TPAKTUYECKHUE 3aJaHUs, BBIBIISIOIINE
CTerneHb c(POPMUPOBAHHOCTH YMEHUH U BIIaJICHUI, IPOBOJUTCS B pOopMeE IBYX HK3aMEHOB U B
(opMe BBIMOIHEHUS U 3aLIUTHI KypCOBOTO MTPOEKTA.

[TepBblii 5K3aMeH MO TaHHOW JUCHMILTUHE MPOBOIUTCS B opMe TecTa

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJMYHO» (5 0aiioB) — 00y4yarouuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OpPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
yuebHoro Marepuana. [IpaBuibHble OTBETHI TOJKHBI cOCTaBIATh 80% OT MpeaoKeHHBIX
BOIIPOCOB

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUIA YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETCHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS
He3HayuTeNbHbIe OMUOKU. [IpaBuiIbHBIE OTBETHI JOKHBI COCTaBIATh 65% OT
IPEI0KEHHBIX BOIIPOCOB

- Ha OLICHKY «Y/I0BJIETBOPHUTEJIbHO» (3 Oaria) — oOyJaromuiics JeMOHCTPUPYET TOPOTOBBIi
YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETECHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPUATHI
JIOTTYCKaIOTCA OINOKHU, IPOSBISETCS] OTCYTCTBUE OTIENbHBIX 3HaHUN. [IpaBUiIbHBIE OTBETHI
JOJIKHBI COCTaBIATh 50% OT mpeIoAKEHHBIX BOIIPOCOB

— Ha OLICHKY «HeY/I0BJIETBOPUTEIbHO» (2 6amia) — 00ydaromuics AeMOHCTPUPYET 3HAHUS
He 6osee 40% TeopeTHdecKoro MaTepuaa, JOIMyCcKaeT CyIIeCTBEHHBIC OMMOKN, HE MOXKET
MOKa3aTh UHTEIUIEKTyalbHble HaBBIKU. [IpaBuibHBIE OTBETHI cOCTaBIAIOT MeHee 40% ot
IPEJI0KEHHBIX BOIIPOCOB

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXKET MoKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BEICHHUS U 00BICHEHUS HHPOPMALIUN, HE MOXKET MTOKa3aTh
MHTEJUIEKTYaJIbHbIE HaBBIKU PEIIEHUs MPOCTHIX 3a]1a4. [IpaBuiIbHbIE OTBETHI COCTABIISIOT
MeHee 25% OT NpeUI0KEHHBIX BOIIPOCOB

Bropoit Dk3amMeH 1o JaHHOM TUCIUILIMHE IPOBOAUTCS B YCTHOU popme 1o
9K3aMEHAIIMOHHBIM OMJIeTaM, KaXIblii N3 KOTOPHIX BKIIFOYAET 2 TEOPETUIECKUX BOIPOCa
IToxa3aTenu U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4arouIuiicsi 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OpPMHPOBAHHOCTH KOMITETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HaHUE
yueOHOro Marepuasna, CBOOOIHO BBIIOJIHAET IPAKTHUECKUE 3aJaHUsI, CBOOOTHO ONIEpUpYyeET
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYallUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHB
c(OPMHPOBAHHOCTU KOMITETEHIIUI: OCHOBHbIE 3HaHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCA
HE3HAYNTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPH aHATUTHIECKUX OTIePaInsX,
nepeHoce 3HaHUK M YMEHUH Ha HOBBIE, HECTaHAAPTHBIC CUTYAIUH.

— Ha OLIEHKY «y/JI0BJeTBOPHUTEIbLHO» (3 Oania) — 00yJaroluiicss 1eMOHCTPUPYET MOPOTOBBIN
ypOBeHb C(HOPMHUPOBAHHOCTU KOMIIETCHIIUN: B X0/1€ KOHTPOJIBHBIX MEPONIPUATHI
JIOITYCKAFOTCST OIMTMOKH, TIPOSIBIIIETCSI OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB,
00y4aromuics UCIIBIThIBAET 3HAUUTENIbHBIC 3aTPYIHEHHSI IPU OTIEPUPOBAHUY 3HAHUSMU U
YMEHUSIMH TP UX TTIEPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» (2 Oaya) — 00yJaroImuiicsi IEMOHCTPUPYET 3HAHUS
He 6oree 20% TeopeTHYeCcKOTro MaTepHaa, JOIMyCKaeT CYIIIECTBEHHbBIE OMUOKH, HE MOXKET
MOKa3aTh UHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.

— Ha OIICHKY «HEeYI0BJIeTBOPUTEIbHO» (1 6amn) — o0ydJaromuiics He MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BEACHHS U 00bACHEHHS HH(POPMAIIUU, HE MOXKET MOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PEIIEHUS POCTHIX 3a/1ad.
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HalMCcaHUs 00ydJaroUIniics pa3BUBAET HABBIKM K HAYyYHOU padoTe, 3aKperiss 1
OJIHOBPEMEHHO pacUIMpsis 3HAHUS, IOJydeHHBIE MTPU U3ydeHnH Kypca «l3Brnedyenue u
nepepaboTKa XMMUUYECKUX MPOAYKTOB KOKCOBaHMs». [Ipy BBINOIHEHUH KYpCOBOIO IIPOEKTA
oOyJaromuiicst JOIKEH MoKa3aTh CBOE yMEHHE paboTaTh C HOPMATUBHBIM MAaT€pPHAIIOM U
JPYTMMHU JTUTEPATypHbIMU HCTOUYHUKAMU, a TAK)KE€ BO3MOKHOCTh CUCTEMAaTU3UPOBATh U
aQHAIM3UPOBATH (PAKTUUECKHI MaTepHall 1 CAaMOCTOSITEIbHO TBOPUECKU €r0 OCMBICIINBATS.
B mpornecce HanucaHust KypcoBOTO MPOEKTa 00ydaroUIHiics JODKEH pa3o0paThes B
TEOPETUUECKHUX BOIPOCcax N30PaHHOM TeMbI, CAMOCTOATEIHHO MTPOAHATU3UPOBATh
NPaKTUYECKUI MaTepHal, pa3o0paTh 1 000CHOBATH MMPaKTHYECKHE MpeIokeHus. Hauepturp
yeprexu Gpopmara Al (TEXHOJOTHYECKYIO CXEMY B COOTBETCTBUU C 3a/laHUEM UM OCHOBHOM
anmnapar TEXHOJIOTMYECKOM cxeMbl). UepTeku MOTyT ObITh IIPEACTABIEHBI B BUJIE
Mpe3eHTAIUH.

IToxa3aTenn U KPUTEPHH OLCHHBAHUS KYPCOBOI0 IIPOEKTA:

— Ha OLEHKY «OTJMYHO» (5 0a/sIOB) — MPOEKT BBINOJIHEH B COOTBETCTBUU C 3a/IaHUEM,
o0yyaroImuiics MoKa3bIBaeT BEICOKUI YpOBEHb 3HAHUM HE TOJIBKO HA YPOBHE
BOCIIPOM3BECHUS U O0BSICHEHHS HH(OPMAIIHH, HO M HHTEIUICKTYaJIbHbIC HABBIKU PELICHUS
npo0JeM U 3a7a4, HaX0X/JICHHUs] YHUKAJIbHBIX OTBETOB K Ipo0JieMaM, OLICHKU U BbIHECEHUs
KPUTHYECKUX CYKJICHUH;

— Ha OLIEHKY «X0po1o» (4 6asuia) — MpOEKT BBIIOJIHEH B COOTBETCTBUU C 33JJaHUEM,
oOyuJaronuiicsi HoKa3bIBaeT 3HAHUSI HE TOJBKO Ha YPOBHE BOCIIPOU3BEICHUS U OOBICHEHUS
UH(pOPMaLIMKY, HO U UHTEJJIEKTYyalbHbIE HABBIKHM PEILEHUsI TPOOJIeM U 3a]a4, HAXOXKAECHUS
YHHUKaAJIbHBIX OTBETOB K MpodemMam;

— Ha OLIEHKY «y/JA0BJIETBOPUTEJIBHO» (3 0asia) MPOEKT BBIINOJIHEH B COOTBETCTBUU C
3aJjaHIEeM, O0YJaIOIIHIICS MTOKA3bIBACT 3HAHUS HA YPOBHE BOCTIPOU3BEICHUS U OOBSICHEHUS
UH(pOPMaLINHU, UHTEIUIEKTYalbHbIE HABBIKU PEIICHNUs MPOCTHIX 3a/1a4;

— Ha OLIEHKY «Hey/I0BJIeTBOPUTEJIbHO» (2 6aiuia) — 3a/laHue MPenoiaBaTeisl BHITOIHEHO
YaCTUYHO, B TIPOIIECCE 3aIUThl pabOThl 00YUarOIIUICS TOMYCKAeT CYIIeCTBEHHbIE OLUTHOKH,
HE MOXET M0Ka3aTh UHTEJJIEKTyallbHbIE HaBBIKY PELLIEHUS IOCTaBJICHHON 3a/auu.

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (1 0ayT) — 3ajaHKe penogaBareisl BHIIOIHEHO
YaCTUYHO, 00Yy4YarOIIUICs HE MOXKET BOCIIPOU3BECTH U OOBSICHUTH COACPKAHHUE, HE MOKET
MIOKAa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PELICHMSI IOCTABJICHHOM 3a1auu.

8. YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUNTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. HeBenpoB, A.B. Xumus NpUpOAHBIX SHEproHocuteneil : ydeOHoe mocobue / A.B.
Hesenpos, E.B. Bacunsesa, A.B. Ilanun. — KemepoBo : Ky3I'TY umenn T.D. ['opbauena,
2019. — 165 c. — ISBN 978-5-00137-054-3. — TeKcT : 31€KTPOHHBIN // DIEKTPOHHO-
oubanoreunas cucrema «Jlanpy : [caiit]. — URL.: https://e.lanbook.com/book/122219 . —.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. ITaBnoBuy, JI.b. O1ieHKa KOTOTHYECKOTO PHCKA MPOU3BOJACTBEHHOM 1€ATETHbHOCTH
KOKCOXHMHUYECKOTO NMpeanpusTus [AnexkTpoH.pecypc]: monorpadwus / JI.b. [TaBmosuy, C.I'.
Kopotkos, b.I'. TpsacynoB. — Cankt-IlerepOypr : Jlanp, 2019. — 136 c. — ISBN 978-5-
8114-3343-8. — TeKcT : AMeKTPOHHBIN // DIeKTpOHHO-OMOIMOTeYHAs ciucTeMa «JIaHb) :
[caiiT]. — URL.: https://e.lanbook.com/book/112681. — Pesxxum goctyna: st aBTOPH3.
MOJIb30BaTENEH.

2. Bonomyk, T. I'. I3BneueHne aMMuaka v THPUAMHOBBIX OCHOBAHHI M3 KOKCOBOTO ra3a :
yuebnoe nocodue / T. I'. Bonomyk ; MI'TY. - Maruutoropck : MI'TVY, 2018. - 1 anexTpoH.
onr. auck (CD-ROM). - URL:
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https://e.lanbook.com/book/122219
https://e.lanbook.com/book/112681

https://magtu.informsystema.ru/uploader/fileUpload?name=2765.pdf&show=dcatalogues/1/1
526969/2765.pdf&view=true .

B) MeToauuyecKkue YKazanus:

1 Bonomyk, T. I'. TexHonoruueckue cxemsl LIEX0OB yJIaBIMBaHUs U [1€pEPAOOTKU
KOKCOXHMHYECKUX IIPOM3BOJCTB : yueOHoe mocoodue / T. I'. Bogomyk ; MI'TY. - [2-¢ u3n.,
noAroT. mo ned. uzf. 2016 r.]. - Marauroropck : MI'TVY, 2017. - 1 anexrtpon. ont. guck (CD-
ROM). - 3aru. ¢ Turyi. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3366.pdf&show=dcatalogues/1/1
139123/3366.pdf&view=true .

2. CeunukoBa, H. 0. XuMudeckasi TEXHOJIOTHS TOILTMBA : y4eOHO-METOJUIECKOE
noco6ue / H. FO. CBeunukona, C. B. IOauna, T. I'. Bonomyk ; MI'TY. - MarauTtoropck :
MI'TY, 2018. - 1 anekrposn. onT. auck (CD-ROM). - 3aru. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1
524387/3597.pdf&view=true .

r) Ilporpammuoe o0ecnieuenne 1 HTEepHET-pecypceb:

Haumenosanue 110 No norosopa Cpok AeicTBUS JTUIEH3UU
Kaspersky Endpoint Security J1-300-18 o1 21.03.2018 28.01.2020
Juist OuzHeca-CtaHaapTHBIN J-1347-17 ot 20.12.2017 21.03.2018
J1-1481-16 o1 25.11.2016 25.12.2017
FAR Manager CBOOOJHO pa(l:_IIISOCTpaHHeMOG SeccpouHo
Windows 7 (moamucka J-1227 ot 8.10.2018 11.10.2021
Imagine Premium) J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
7 Zip CBOOOJTHO PaCTIPOCTPAHIEMOE 0eccpovHO

I10

Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMAIHOHHO-CIPABOYHbIE CUCTEMBI

1. ®enepanbHblil MHCTUTYT NpOMBINUIEHHOW coOctBeHHocTH : cailt POCITIATEHTA /
OUIIC. — Mocksa : DUTIC, 2009 — . — URL: http://www1.fips.ru/

2. Poccuiicknii HHJIEKC HAy4HOT'O LIUTUPOBAHUSA (PUHII) : HallMOHAJIbHAasI
oubmuorpaduyeckass 0a3a JaHHBIX HAYYHOTO LUTHPOBaHUs. — TEKCT: AJIeKTpOHHBINA //
eLIBRARY.RU : nayunas snekrponHas Oubianoreka : caiflT. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp.

3. Axanemuss Google (Google Scholar) : mnowuckoBas cucrema : caiit. — URL:
https://scholar.google.ru/ .

4. EnuHoe OKHO JOCTyma K MH(OPMAIIMOHHBIM pecypcaM : 3JIeKTpOHHast OMOnuoTeka : caiT /
OT'AY THUU UTT "UHOOPMUKA". — Mocksa, 2005. — . —URL: http://window.edu.ru/.

5. East View Information Services : DnexTpoHHas 6a3a mepuoauueckux uzganuii / OO0
«BUC. — URL: https://dlib.eastview.com/.

6. Poccuiickass ['ocynmapctBenHas Oubnuoreka. Karamorm : cailt / Poccuiickas
rocymapctBeHHas Oumbmuoreka. — MockBa :  PI'b, 2003 - . URL:
https://www.rsl.ru/ru/4readers/catalogues/.

7. DIeKTpoHHas oubmoreka ~ MI'TY  wum. I. . Hocoga. — URL:

http://magtu.ru:8085/marcweb?2/Default.asp .
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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://magtu.informsystema.ru/uploader/fileUpload?name=3366.pdf&show=dcatalogues/1/1139123/3366.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3366.pdf&show=dcatalogues/1/1139123/3366.pdf&view=true
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
http://sps.vuz.magtu.ru/docs/DocLib16/Оперативный%20учет%20вычислительной%20техники%20и%20программного%20обеспечения/Лицензии%20на%20ПО/Лицензии/Лабаратория%20Касперского.pdf
http://sps.vuz.magtu.ru/docs/DocLib16/Оперативный%20учет%20вычислительной%20техники%20и%20программного%20обеспечения/Лицензии%20на%20ПО/Лицензии/Лабаратория%20Касперского.pdf
http://sps.vuz.magtu.ru/docs/DocLib16/Оперативный%20учет%20вычислительной%20техники%20и%20программного%20обеспечения/Лицензии%20на%20ПО/Лицензии/MSImagine.pdf
http://sps.vuz.magtu.ru/docs/DocLib16/Оперативный%20учет%20вычислительной%20техники%20и%20программного%20обеспечения/Лицензии%20на%20ПО/Лицензии/MSImagine.pdf
http://sps.vuz.magtu.ru/docs/DocLib16/Оперативный%20учет%20вычислительной%20техники%20и%20программного%20обеспечения/Лицензии%20на%20ПО/Лицензии/MSOffice2007(42649837).pdf
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

9. MaTepuajbHO-TeXHHYECKOE o0ecneyeHne JUCIHIMINHbI

B cootBercTBHM ¢ y4eOHBIM TUTAHOM M0 auciuiuimHe «V3BieueHne u nepepaboTka
XUMUYECKHUX MPOAYKTOB KOKCOBAHMSY) MPELYCMOTPEHBI CIEAYIOIINE BUbI 3aHATHI: JEKIIHH,

nabopaTopHble pabOTHI, MPAKTUYECKHE pabOTHI, CAMOCTOsITENIbHAs paboTa, KYpCOBOM MPOEKT,

KOHCYJIbTAallUHU, 9K3aMCH.

Twun u Ha3BaHHE AYyAUTOPHUH

OcHarieHue ayIuTOpuu

Y4eOHbIe ayIUTOPUH IS
IPOBE/ICHHUS 3aHATHI
JICKIIMOHHOTO THUTIA ayIUTOPHSI

MynbTMEIMIHBIE CPEACTBA XPAHEHHUS, IIepeaud U
HpeCcTaBiIeHNs HHPOPMALUU

YdeOHast ayTuTOpHs IS
pOBEICHUS 1a00PaTOPHBIX
pabot: mabopaTopus 1Mo
XUMHYECKON TEXHOJIOTHH TOIUIHBA

O0opynoBaHHEe U PEaKTUBBI JIJISI BHITIOJTHCHUS
1abopaTOPHBIX paboT:

-mydenbpHbIe MTKa]HBI;

- aHAJIMTHYECKHUE BECHI,

- IUTUTKH DJICKTPHUYECKUC;

- XMMHUYECKHE PEaKTUBBI, XUMHUECKAs MOCYAa,
BOJISIHbIC OAHU, TEPMOMETPHI U T.]1.

- KOJIOOHArpeBaTeIl AJIEKTPHUECKUE, XOIOAUIbHUKH,
TEPMOMETHI,

- npubopsl JXKykosa,

- CYIIUJIbHBIN MIKaQ,

- Habop apeoMeTpoB,

- oropetku KotBuHKeIs,

- TUTPUMETPHUYECKUE YCTAHOBKH,

- YCTaHOBKH JJIsl Pa3TOHKH CMOJIbI M CBIpOro OeH30I1a

VY4eOHble ayAUTOpUH IS
IIPOBEJEHUS MPAKTUYECKUX
3aHATUH, TPYIIIOBBIX U
VHIVBHUAYAJIbHBIX KOHCYJIbTAIUM,
TEKYIIEro KOHTPOJIS U
IIPOMEXKYTOUHBIX aTTeCTallui

Jlocka, MyJIbTUMUAMIHBINA TPOEKTOP, IKPaH

I[Tomemntenus miis
CaMOCTOSITENIbHOM pabOTHI
0o0ydJaronmxcs

[TepconanbHbIe KOMITBIOTEPHI ¢ TakeToMm MS Office ¢
BBIXOJIOM B HHTEPHET U C JIOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIOHHO-00Pa30BaTENBHYIO CPEIY
YHUBEPCUTETA

ITomenienue st XpaHeHUs U
npopHIAKTHIECKOTO
o0ciyXuBaHUS y4eOHOTO
o0opyoBaHus

Cremnaxu, celibl 115 XpaHeHHs] y4eOHOTro
000pyIoBaHus;

HHCTpyMEHTHI AJ11 peMOHTAa J1JabopaTOpHOTO
o0opynoBaHus
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