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1. OBIIAA XAPAKTEPUCTUKA
PABOYEU ITPOI'PAMMBI YYEBHOU JUCHUITVINHBI

1.1. MecTO IMCHUILTAHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMMbl

Vyebnas muctummHa OI'CD.03 WMHocTpaHHBIA SI3bIK B MPOQECCHOHATIBHON
NESATENBHOCTU SABJIAETCS 0053aT€IbHOM YacThi0 OOIIEro T'YMaHMTAPHOTO M COLMAIBHO-
HSKOHOMUYECKOTO Yy4eOHOro IHMKJIa OOpa30BaTENbHOM MPOTpaMMbl B COOTBETCTBUU C
®dI'OC CIIO no criermansrocTH 18.02.09 IlepepaboTka HedTH U Ta3a.

YueOnas mucuumiuHa OI'CD.03 WHocTpanHBId A3BIK B MpOodecCHOHATBHOM
AesTenbHOCTH o0ecneunBaeT (OPMUPOBAHHE OOMIMX KOMIIETEHIIMH IO BCEM BHUIAM
aestensHocTd GI'OC CIIO no cnermansaocTH 18.02.09 [epepaboTka HedTH U rasa.

Oco0oe 3HaueHWEe AMCLUUIUIMHA MMEET MpH (POPMHUPOBAHUM M PA3BUTUU OOIIUX
xomnerenui OK 02, 04, 05, 09.

OK 02. HUcrnonb3oBaTh COBPEMEHHBIE CPEICTBA MOUCKA, aHATIM3a U UHTEPIPETALUU
uHdpopmanuu, u  UHPOpPMAIMOHHBIE  TEXHOJOTUM  JUIS  BBIIOJIHEHHS  3aj]ad
npo(hecCuOHANBHOM e TENIbHOCTH;

OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATh U Pa0OTaTh B KOJJISKTHBE U KOMaH/IC;

OK 05. OcymecTBiasiTh YCTHYIO W THUCbMEHHYIO KOMMYHHKAIIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit deneparuu ¢ ydeToM 0COOCHHOCTEH COIMAILHOTO
U KyJIbTypHOTO KOHTEKCTA;

OK 09. ITons30BaTbcs MPOPECCHOHATBHON JOKyMEHTAMEN HAa TOCY1apCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

1.2. He.ﬂb U IVIAHUPYEMbBIE PE3YJIbTATbI 0OCBOCHUA TUCHHUIIJIMHDBI

[lenpio ocBoeHUs Y4eOHOM NUCIMIUIMHEI SBIAETCS (OPMUPOBAHUE Y 00YUAIOIUXCS
3HaHWM, YMEHHN W HaBBIKOB, HEOOXOMUMBIX i MPO(EeCCHOHATHHONW MOATOTOBKH IO
cneruaibHocTH 18.02.09 Ilepepabotka HedTH U raza.

B pamkax mnporpamMmbl Y4eOHOW JUCIUIUIMHBI OOYYAIOIIMMHCS OCBAMBAIOTCS
CJIEIYIONME 3HAHMSI, YMEHUS U HaBBIKH (MMPAKTUYECKHM OIIBIT):

Kon OK 3HaHusA Ymenus Hasbixu/
NPAKTHYECKUI ONbIT
OK 02 MHcnonb3oBarh COBPEMEHHBIE OCYIIECTBIISATh  MOMCK BbIOMpATh
COBPEMEHHBIE CpEJACTBA | CPEACTBA MIOUCKa, | o01mei u | Haubomee
IIOMCKA, aHalIu3a W | aHaJau3a u | npodeccuoHanbHOM s¢dexTrBHBIE
UHTEPIIPETALNN MHTEPIIPETALNN uHpopMalun Ha | BADMAHTBl  PELICHUS
uH(popmManuuy, u | uHpopMaluuy, U | ”HOCTPAaHHOM SI3BIKE; npodeccuoHaNbHBIX
MH(POPMAalMOHHbIE UH(POPMAaILIMOHHbIE U3BJIEKATh MIOMCK | 3aJa4 C
TEXHOJIOTUHU JUISl | TEXHOJIOTUH; HE00X0IUMOM HCIIOJIb30BaHUEM
BBITIOJTHEHUS 3a1a4 cneuuduyeckue uHpopMaun U3 | COBPEMEHHBIX
npodeccnoHanbHOM BCIIOMOTaTeIbHbIE Pa3IMYHbIX UCTOYHUKOB; | TEXHHUUYECKUX CPECTB.
JESTENIBHOCTH CpeacTBa U1 IrpaMOTHO
KOPPEKTHOI MHTEPIPETUPOBATH u
MHTEPIIPETALNN HCII0JIb30BaTh
JIMHTBUCTUYECKUX 3a/1a4; | OJYy4YEHHYIO




Kox OK 3Hanus Ymenust Hasbiku/
NPAKTHYECKUI ONbIT
AIIEKTPOHHbBIE uH(pOpMaIHIO.
CJIOBapH M CIIPABOYHUKHU
OK 04 DOddexktuBHO JIOCTaTOYHOE KCIIOJIb30BATh COCTaBJIIET YCTHOE
B3aMMOJICHICTBOBaTh M | KOJMYECTBO CJIOB | MUHMMAJIbHBIN Habop | wim MUCHbMEHHOE
paboTaTh B KOJUICKTHBE | OOLICYNOTPEOUTENHHOM | KOHBEHIIMOHAIBHBIX (pa3 | MOHOJIOTHUECKOE
U KOMaHJIe U TpodecCHOHANBHOM | IS YCTAHOBJICHUS | BBICKa3bIBAHUE Ha
JICKCUKH; KOHTakTa C  WIEHAaMHU | MHOCTPAaHHOM  SI3BIKE
OCHOBHBIE  TIPUEMBI | KOJJICKTHBA; ISt peLeHHs
MOCTPOCHHUS TMPOCTHIX H CTPOUTh TPOCTbIE U | KOMMYHHKATHUBHOM
CJIO’KHBIX TIPEAJIOKCHUN; | CIIOKHBIC PEITIOKECHUS; 3aJa4u;
CTHJINCTUYECKYIO aKTUBHO T0OJIb30BaThCS y4acTBYeT B
OKpacKy MpeIOKEeHUH, | CIOBapHBIM 3aracoM | JUaJOTHIEeCKOM
COOTBETCTBYIOIIHE 001meynoTpeOuTeNbHON U | OOIIEHUH Ha o0lue U
CTHJIIO SI3BIKOBBIC | IPO(ECCHOHATBHOM npodeccuoHaIbHbIE
CpeacTBa JIEKCUKH TEMBI
OK 05 OcymecTBusTh OCHOBHbBIE €IMHULIBI U U3BJIEKATh co3iaBaTh YCTHBIE
YCTHYIO U NMUCHBMEHHYIO | YDOBHH  $3bIKAa,  HMX | HEOOXOAUMYIO u MUChbMEHHbBIC
KOMMYHHUKAITIIO Ha | IPU3HAKU U | nHpOpMAITUIO U3 | MOHOJIOTUYECKHE U
roCyJ1apCTBEHHOM B3aMMOCBSI3b; pa3IMYHBIX HCTOYHUKOB: | TUATOTHYECKUE
S3BIKE Poccuiickoi ophornunueckue, yu4eOHO-HayYHBIX TEKCTOB, | BHICKa3bIBaHUS
Qenepalii ¢ y4eTOM | JIEKCUYECKHUE, CIIPAaBOYHOU JIMUTEPATYpPhl, | PA3IUYHBIX THUIOB U
ocoOeHHOCTeH rpaMMaTU4ecKue, CpeAcTB MacCOBOM | )KaHPOB B  y4eOHO-
COIIMAIBHOTO u | opdorpaduueckue U | uH(pOpMalIMK, B TOM YHCIIE | HAyYHOU (Ha
KYJIBTYPHOTO KOHTEKCTa | MMyHKTYaIlHOHHBIE MPECTaBICHHBIX B | MaTepuaie
HOPMBI AHTJIMHCKOTO | DJIGKTPOHHOM ~ BHUJE HA | U3Y4aeMbIX YUeOHBIX
SI3bIKA; HOPMBI PEYEBOTO | Pa3IMUHBIX JVICLIATUIHH),
MOBE/ICHUS B | UH(POPMALIMOHHBIX COLIMATILHO-
COLIMAIbHO-KYJIBTYPHOM, | HOCUTEISX; KYJIbTYpPHOHI U
y4eOHO-Hay4YHOH, OPUMEHATh B NPAKTUKE | JeT0BOM cdepax
ouIIHaTBEHO-1ETOBOM pedyeBoro oOmeHus | oOeHus
cdepax oOIeHHs OCHOBHBIE
opdosmnuueckue,
JIEKCUYECKHE,

rpaMMaTHYE€CKHE  HOPMBI
COBPEMEHHOIO  PYCCKOIO
JIUTEPATYPHOTO A3bIKA;
aHAIM3UPOBaTh
SI3BIKOBBIE  €AWHUIIBI  C
TOYKH 3peHus
MPaBWIBHOCTH, TOYHOCTH
U YMECTHOCTH nX
ynotpeOaeHus;
MIPOBOJUTH
JIMHTBUCTUYECKUN aHAJIN3
TEKCTOB pa3IUYHBIX
(GYHKIIMOHATBHBIX CTUJIEH
Y PA3HOBUIHOCTEM SI3bIKA;
MIOIOJHATH CJIOBAPHBIN
3alac M CaMOCTOSTEILHO
COBEPILIECHCTBOBATh




Kox OK

3Hanus

YmMmenus

Hasbixn/
NPAKTHYECKUI ONbIT

YCTHYI0O M MHCbMEHHYIO
peub

OK 09 Ilons3oBaThes

npodeccnoHaTBLHOMI
JTOKyMEHTaIHel Ha
roCyJ1apCTBEHHOM 51

HHOCTPAHHOM SA3bIKaX

nmpaBujia IOCTPOCHHA

MPOCTBIX U CIOXKHBIX
MPEI0KEHU I Ha
npodeccuoHaAbHBIC
TEMBEI;

OCHOBHBIE

001meynoTpeOuTeIbHbIC
[J1aroJibl;
0COOEHHOCTH
MIPOU3HOIICHHS;
npaBuIIa
TEKCTOB;
npodeccuoHanbHOM
HaIpaBJICHHOCTH;
JIEKCUYECKUI
MUHHMYM, OTHOCSIIIIUICS
K OMHMCAHUIO MPEJIMETOB,
CpPEICTB U TPOIIECCOB,

YTCHUA

OTHOCSIIIIUXCS K
npodeCcCHOHAILHON
NEeSITeITbHOCTH,
JIEKCUYECKU I
MUHHMYM, OTHOCSIIIIUICS
K OIIHCaHUIO
JOKYMEHTAIIUU Ha
WHOCTPAHHOM SI3BIKE;
rpaMMaTHYECKHi
MHUHHMYM,
HEOOXOIUMBIN TUIS
YTEHUs U TiepeBoaa (co
CJIOBapeM)
WHOCTPAHHBIX  TEKCTOB
npodeccuoHaNbHOM
HAIPABIICHHOCTH;
npueMbl  paboThl  C
TEKCTOM (BKITIOUAsS
HOPMAaTUBHO-TIPABOBYIO
JIOKYMEHTAIIHUIO);
OyTH W CIIOCOOBI
caMoo0pa3oBaHMs u
TIOBBIIIICHUS YpOBHS

BJIaACHUA HWHOCTPAHHBIM
SA3BIKOM

MIEPEBOIUTH
WHOCTpPaHHBIC TEKCTBI
npodeCCuOHATHLHON
HaIpaBJICHHOCTH (co
CJIOBapeM);

MMOHUMATh o0
CMBICI  TIPOM3HECEHHBIX
BbICKa3bIBaHU I 51
WHCTPYKIIUH;

MOHUMATh TEKCThI Ha
0a30BbIC
pohecCHOHATLHBIC TEMBI,

TIOTIOJIHATh  CJIOBAPHBIN
3armac M CaMOCTOSITEIIBHO
COBEPILIECHCTBOBATh
VCTHYI0O H THCHMCHHYIO
peub;

YUTATh YCPTCKU H
TEXHUYECKYIO
JIOKYMEHTAITUIO Ha
WHOCTPaHHOM SI3BIKE;

HA3bIBATh Ha
UHOCTPaHHOM SI3BIKE
WHCTPYMCHTHI,
000pyI0BaHUE, OCHACTKY,
MPUCTIOCOOJICHUS, CTaHKH,
UCIIONIb3YEMbIe npu
BBITIOJTHCHAH
npodeccuoHanbHOM
JIeSITCIIBHOCTH;

y4acTBOBAaTh B
JMAJIOTax Ha 3HAKOMBIC
oOrmrue u
npogdeccuoHanbHbIe
TEMBI

CTPOUTH MIPOCTHIC
BBICKA3bIBaHUS 0 cebe U O
CBOEH
npodeccuoHaNbHOM
JIESITSIIBHOCTH;

KpaTKO 0O0OCHOBHIBATh
" O0OBSICHUTH CBOU
neicTBus  (TeKymue u
IUTAHUPYEMBIE);

MUcaTh TPOCTHIE CBS3HBIE
COOOIIEHHS Ha 3HAKOMEIE
UIH UHTEPECYIOIINe
PO ECCHOHATBHBIC TEMBI

HCIOJIL30BaHHE
MHOSI3BIYHBIX
UHCTPYKIUH npu
IIOJATOTOBKE K
peMOHTY W K pabore
TEXHOJIOTHYCCKOTO
00opyI0BaHUS u
KOMMYHUKaIUH,
KOHTpOJIC H
peryaupoBaHuu
TEXHOJIOTHYECKOTO
pexuma c
HCIOJIb30BaHUEM
CpeICTB
aBTOMAaTH3AllHH;

pacro3HaBaHue
0003HaYeHUH u
MEXTYHAPOTHBIX
ab0peBHuaryp npu
KOHTpOJIE pacxoja
CBIPbSl, MaTEpHUaJIOB,
POAYKTa, TOTUIMBHO-
SHEPTeTHYCCKHUX
pecypcos, pacuyere
TEXHUKO-
SKOHOMUYECKHUX
MoKa3aTesei
TEXHOJIOTHYECKOTO
npoiiecca;

0e301mubouYHOe
YTEHHE 3HAKOB U
yKa3arelse,
COTIPOBOKIAFOIINX
pohecCHOHATIBHYIO
JIEATEIIbHOCTD, B
COOTBETCTBUH c
BBIMIOJTHEHHEM TIPaBUI
Mo OxXpaHe Tpyna,
MPOMBIIIIEHHON u
9KOJIOTHYCCKON
0e30IMacHOCTH.




2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0bem y4yeOHOM QTMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

B cooTBeTcTBUM C Y4eOHBIM IJIAHOM, MO OYHOU (opme OOydeHHs AMCIUILIMHA
OI'C2.03 MuHoctpaHHBIN S3bIK B MPOQPECCHOHATIBHON JESTENBHOCTH OCBaMBaeTCs B 3-6
ceMecTpax, ob1ias TpyaI0eMKOCTh TUCIUILTMHBI cocTaBisieT 156 yacos.

O0BeM B yacax

Buabl yueOHoii padoThI OYHas
¢opma o0yuenus

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 156
O0s3aTesIbHAsI Ay IUTOPHAsI HAarpy3Ka (Bcero) 148
B ToM uucne:

JICKIIUU HET
1ab0paTopHbBIE paOOTHI HET
MPaKTUYECKHE 3aHATHS 148
KOHTPOJIbHBIE pabOTHI HET
KYpCOBOI MPOEKT HET
CamocrosiTesibHas paboTa o0yuyaruierocs (Bcero) 8
Kouncyabranus HET

o1
HpOMe)Ky'TO‘IHaSI AaTTCCTAlHA IIPOBOAUTCA B Q)opMe 3a4€Ta C OICHKOHU

1 o
(DOHH OLICHOYHBIX CPCACTB JId NPOBCACHUA NPOMEKYTOUHOU ATTECTALIUHN IIPEJICTABJICH B IIPHUJIOKCHUU.




2.2. TemaTuyeCcKMi IJIAH U COIEPKAHUE YUeOHOI JUCUUIJINHBI

O0beM TUCHHMIIIMHBI, YaC.

KonTakTHast
padora Koanl
o0yuaromuxcesi ¢ KOMIIETEeHIIMH,
HanMeHoBanHe Beero | MPENOAABaTENCM | ) ¢hopmupoBanuio
Conep:xaHue TeMbl 1o BUAaM KOTOPBIX
pasjena, TeMbl
y4eOHBbIX Crmocoo0cTByeT
3aHATHH 3JIEMEHT
J \ JIP \ 113 NPOrpamMMbl
OUYHASA
®OPMA OBYYEHUA
3 cemecTp
Pa3nes 1. BBoaHblii Kypc 4 4
Tema 1.1 Conep:kanue MaTepuaJjia: aHKETHBIC IaHHBIE, CEMEHHOE MOJI0KEHHUE,
Pa3zpemmure YICHBI CEMbH, IPUJIATaTeIbHBIC, XaPAKTEPHU3YIONINE BHEITHOCTD, YEPTHI
NPeACTABUTHCS XapaKTepa ueloBeKa, OMUCaHKe Ipy3ed, POAHBIX U OJIM3KUX OK 02
IIpakTuyeckoe 3ansaTue Ne 1. OK 04
«Paspemure mpencraButhes. Let me introduce myselfy. Bencnue 4 2 OK 05
JIEKCUYECKHUX EMHMIL [10 TEME, paboTa C TEKCTOM. OK 09
IIpakTyeckoe 3ansaTHe Ne 2
«Paspemmmre mnpexacraButhes. Let me introduce myselfy. Jlekcuko- 2
rpaMMaTHYeCKUE YIPaKHEHUS 0 TEME.
Paznen 2. PazBuBawmuii Kypc 34 32 2
Tema 2.1 Conepixanue MaTepuasa. JIEKCUKO-TpPaMMAaTHYECKHIl MaTepual Ha TeMy
Oo0pa3oBanue B oOpasoBaHusi, ypoBHEH oOpa3oBaHusi B Poccun u 3a pyOexom, oOydeHus B
Poccumn u 3a KOJUIeJDKEe, HUCTOPUM Y4eOHOTO 3aBElIeHUs, CHENHalbHOCTEH, pekuMa
pyoe:kom, cpenHee | pabOTHI. OK 02
npogeccuonanbHoe | [IpakTuyeckoe 3ansitue Ne 3. Benenue jgexcuku no teme: «ObpazoBaHue 9 OK 04
o0pa3oBaHue B Poccuny, pabora ¢ TeKCTOM. 8 OK 05
IIpakTnyeckoe 3ansitue Ne 4. «OOpazoBanue 3a pydOexom». Pabora c 9 OK 09
TEKCTOM, BBITIOJTHEHHUE JICKCHKO-TPAMMATHYCCKUX YITPAKHCHHM.
IIpakTuyeckoe 3ansaTue Ne 5. «Moii kosiex». @paspl, peueBble 000POTHI
u BbIpaxeHus. DoHeTHUecKkass OTpabOTKa M BBINOJTHEHHE TPEHHPOBOUYHBIX 2
JICKCUYCCKUX M JICKCMKO-TPAMMATHYECKUX YIPAKHCHUA Ha 3aKpPEIUICHHE




O0beM TUCHHMIIIMHBI, YacC.

KonTakTHas
padora Koanl
o0yuaruuxcsi ¢ KOMIIeTEeHIIHH,
HaiMeHOBANIE Beero | MPENOAABaTENCM | () (opMupOBaHNIO
Conep:xaHue TeMbl 1o BUJIaM KOTOPBIX
paszeJia, TeMbl
y4eOHBbIX CImocoo0cTByeT
3aHATHH 3JIEMEHT
JI \JIP\ 113 NPOrpamMMbl
OYHAS
®OPMA OBYYEHUA
aKTHUBHOM JIEKCUKH, Oecesa 1o TEME.
IIpakTnyeckoe 3ansitue Ne 6. YcrHas tema «MoM KOJIIEK» 2
Copep:kaHue JIeKCHYECKOI0 MaTepHaJia. HaAyYHO-TEXHUYECKUH Mporpecc
B pa3nuyHbIX oOnactsax. Jloctwkenuss B 007acTH HAyKM W TEXHUKH.
TexHuueckue MaTepualibl, MeTalbl M CIUlaBel.  Pa3Butue otpacieit
NPOMBIIIICHHOCTH, CO37aHue o0opyaoBaHus. OCHOBHbIE HHCTPYMEHTHI,
CTaHKH U MPOU3BO/ICTBEHHBIE ONEPALIUH.
IIpakTuyeckoe 3anaTue Ne 7. Bpenenue nekcuku no teme «Hayka 2
(Science)». ®pa3sbl, pedeBbie 000pOTHI U BbIpaxkeHHs. DoHeTHuecKas
0TpabOTKa TEKCTA.
IIpakTnyeckoe 3ansaTue Ne 8. BolnoiaHeHNnEe TPEHUPOBOYHBIX JIEKCHYECKUX 2
Tema 2.2 U JICKCHKO-TPAMMATHUYECKUX YIPAXHEHWH Ha 3aKperuieHHe aKTHBHOM OK 02
Hayuo- JIEKCUKH U (Ppa3eosoruIeckux 000poToB. OK 04
—— IpakTuyeckoe 3ausitue Ne 9. Beenenue nexcuku mo teme «TexHomorus. 26 OK 05
nporpece (Technology)». ®pa3sbl, pedeBsie 000pOTHl U BbipaxkeHHs. DoHETHYECKAS 2 OK 09
0TpabOTKa TEKCTA.
IIpakTnueckoe 3ansaTue Ne 10. BrimonHeHMe  TPEHMPOBOYHBIX 2
JEKCHUYECKUX M JIEKCUKO-TPAaMMaTHYECKHX YIPAKHEHUH Ha 3aKpericHHe
AKTUBHOM JIGKCUKU U (pa3eoJIOrHuecKux 000pOTOB.
IIpakTnyeckoe 3ansitue Ne 11. Beenenue nexcuku no teme «TexHuueckue 2
marepuanel.  (Engineering Materials)». ®passl, pedeBbie 000pPOTHI U
BbIpaskeHUs. DoHETHUECKasi OTPabOTKA TEKCTa.
IpakTnyeckoe 3ansaTHe Ne 12. BrmomHeHHEe  TPEHHPOBOYHBIX 2
JEKCUYECKUX M JIEKCUKO-TPaMMaTHYEeCKHX YIPAKHEHUH Ha 3aKperieHue
AKTUBHOM JIEKCUKHU M (Ppa3eoOrHuecKux 000pOTOB.




O0beM TUCHHMIIIMHBI, YacC.

KonTakTHas
padora Koanl
o0yuaruuxcsi ¢ KOMIIeTEeHIIHH,
HanMeHoBaHme Beero | TPeNOAABATENEM | ) ¢popmupoBanuio
Copaepxxanue TeMbl 10 BUAAM KOTOPBIX
pasaeJia, TeMbl
y4eOHBbIX CImocoo0cTByeT
3aHATHH 3JIEMEHT
JI \JIP\ 113 NPOrpamMMbl
OYHAA
POPMA OBYYEHUA
IIpakTuyeckoe 3ansaTue Ne 13. Benenue jiekcuku o teme «MeTamibl U 2
cruiasel. (Metals and Alloys)». ®passl, peueBsie 000pOTHI U BBIPAKEHUS.
®donHeTHyecKass 0TpabOTKa TEKCTA.
Bonpocel Ha n3y4eHue: yTeHUE MepeBo] TekcTa «Buabl crammy» 2
IIpakTuyeckoe 3ansatue Ne 14. BrimonHeHHWe  TPEHHUPOBOUYHBIX 2
JIEKCUYECKUX M JIEKCUKO-TPAMMATUYECKUX YIPAKHEHUM Ha 3aKperuieHHue
AKTHUBHOM JIEKCUKH U (Ppa3eoornyecKux 000pOTOB.
IIpakTuyeckoe 3ansaTue Ne 15. Bpeaenue snexcuku mo teme «CTaHKH. 2
(Machine Tools)». ®pa3bl, pedeBbie 000pOTHI U BbIpakeHuUs. DoHeTHYECKAs
0TpabOTKa TEKCTA.
IIpakTnuyeckoe 3ansaTHe Ne 16. BrimonHeHHe  TPEHMPOBOYHBIX 2
JIEKCUYECKUX M JIEKCMKO-TPAMMATUYECKUX YIPAKHEHUH Ha 3aKperuieHue
AKTUBHOM JIGKCUKU U (pa3eoIOrHuecKux 000poToB.
IpakTuyeckoe 3ansaTue Ne 17. Benenue nexcuku mo teme «CTaHKH ¢ 2
YITY. (CNC Machine Tools)». ®pa3sl, pedeBbie 000pOTHI U BHIPAKCHUSI.
IpakTnyeckoe 3ansaTue Ne 18. BrimomHeHWe  TPEHHPOBOYHBIX 2
JIEKCUYECKUX M JIEKCUKO-TPAMMATUYECKUX YNPAKHEHUM Ha 3aKpEIUICHHE
AKTHUBHOM JIEKCUKH U (PpazeoIornueckux 000poToB
Bcero: 38 36 2
4 cemecTp
Pa3nen 3. IlpodeccuonabHbIH Kypc 78 74 4
Tema 3.1 CopnepxxaHue JIEKCHYECKOI0 MAaTepHasa. OCHOBHBIE IOHATHS XHWMHHU. OK 02
Xumus JlocTrokeHMsT  pyCCKMX  YYEHBIX-XMMHUKOB. Ilepumonnueckas cucrema OK 04
HJIEMEHTOB U ee co3jarenb. OcHalleHHe XUMHUYECKOH JIabopaTopuu, nocyaa OK 05




O0beM TUCHHMIIIMHBI, YacC.

KonTakTHas
padora Koanl
o0yuaruuxcsi ¢ KOMIIeTEeHIIHH,
HanMeHoBaHme Beero | TPeNOAABATENEM | ) ¢popmupoBanuio
Copaepxxanue TeMbl 10 BUAAM KOTOPBIX
pasaeJia, TeMbl
y4eOHBbIX CImocoo0cTByeT
3aHATHH 3JIEMEHT
JI \JIP\ 113 NPOrpamMMbl
OYHAA
POPMA OBYYEHUA

U npucnocoOneHust i 1a0opaTopHbIX — uccienoBaHuil.  OCHOBBI OK 09
HEOPraHMYECKOM XUMUU (TUIIBI pEaKui, COCAMHEHUN).
IIpakTuyeckoe 3ansaTue Ne 19. Beenenne nexkcuku mo teme «BBeneHue B 2
xumuto. Otpaciu  xumuu. (Introduction to Chemistry. Branches of
Chemistry) ». ®pa3sbl, pedeBbic 000OpOTHl M BBIpaKeHUs. DoHETHUYECKAS
0TpaboTKa TEKCTA.
IIpakTuyeckoe 3ansatue Ne 20. BrimonHeHHWe  TPEHHUPOBOUYHBIX 2
JIEKCUYECKUX M JIEKCUKO-TPAMMATUYECKUX YIPAKHEHUH Ha 3aKperuieHHue
AKTUBHOM JIGKCUKU U (pa3eoJIOrHuecKux 000poToB.
IpakTuyeckoe 3ausitue Ne 21. Beenenue JIeKCUKH IO TeMe «XHUMHYECKast 2
naboparopus. (Chemical Laboratory)». ®pa3sel, pedeBbie 000pPOTHI H
BbIpaxkeHHsl. DoHeTHUYecKas 0TpabOTKa TEKCTa.
IIpakTyeckoe 3anaTue Ne 22. Beenenue nekcuku no teme «OcHalieHue 2
xumuyeckor nmadoparopun. (Chemical Laboratory Equipment)». ®pa3ssi,
peueBble 000pOTHI U BeIpakeHHsl. PoHeTHYecKast OTpaboTKa TEKCTa.
Bonpocskl Ha u3yueHnue 2
Urenne u mepeBog Tekcta mo Teme «/[.M.MenneneeB u Tabnuia
xumuueckux 3iaeMerToB. (D.1. Mendeleev and the Table of Elements)»
IIpakTnyeckoe 3ansaTHe Ne 23. BBejeHue JEKCUKU MO TeMe «DJIEMEHTHI 2
neproandeckoii cucremsl. (Elements of the Periodic Table)»
IIpakTnyeckoe 3anaTme Ne 24, BrinonHeHHWE  TPEHHMPOBOUYHBIX 2
JEKCUYECKUX U  JIEKCHUKO-TpaMMaTHYeCKHX  YIOPaKHEHUH 10  TeMme
«XUMHYeCKHe COeNuHEeHus, uTeHue Qopmyn u ypaBHenudd (Chemical
compounds, Formulae, Equations)»
IIpakTnyeckoe 3anaTue Ne 25. Pabota ¢ TEKCTOM «XUMHUYECKUE PEAKIIHH. 2




O0beM TUCHHMIIIMHBI, YacC.

KonTakTHas
padora Koanl
o0yuaruuxcsi ¢ KOMIIeTEeHIIHH,
HanMeHoBaHme Beero | MPENOAABaTENCM | () ¢hopmupoBanuio
Copaepxxanue TeMbl 1o BUJIaM KOTOPBIX
pasjena, TeMbl
y4eOHBbIX CImocoo0cTByeT
3aHATHH 3JIEMEHT
JI \ JIP \ 113 NPOrpamMMbl
OUYHASA
®OPMA OBYYEHUA
(Chemical Reactions)»
IIpakTnyeckoe 3ansaTHe Ne 26. BpeneHwe JE€KCUKM 1O TeMe 2
«OKHUCIUTEIBHO-BOCCTAaHOBHUTENBHBIC peakinu(Redox Reactions)y
IIpakTuyeckoe 3anaTme Ne 27. BrinonHeHHWe  TPEHUPOBOUYHBIX 2
JIEKCUYECKUX M JIEKCUKO-TpaMMaTHYECKHX yIpaxxHeHHil mo teme «Pacuer
crenenu okucienus (How to Calculate Oxidation Number)»
IIpakTuyeckoe 3ansaTue Ne 28. PabGora c TekcTtoM «YpaBHOBEIIMBAaHUE 2
OKHCIIMTEIIbHO-BOCCTAaHOBUTENBHBIX peakuuii (Balancing Redox Reactions)»
Conep:kaHue JIeKCHYECKOI0 MaTepHaJsa. JIEKCUKO-TpaMMaTHUYEeCKHM
marepuan o teme [Ipodeccun, kapbepa (Profession and career). Ilpasuia
HanucaHust  pe3tome. KOHKypchl  mpo¢ecCHOHANBbHOIO  MacTepcTBa
«Momnozple npodecCHOHATIBD)
IIpakTuyeckoe 3ausaTue Ne 29. Bpenenue nexkcuku o teme «lIpodeccuu B 2 OK 02
Tema 3.2 XUMHUYecKol npomsiiiieHHocTH (Professions in Chemistry)» OK 04
Hpogeceun, IIpakTnueckoe 3ansaTue Ne 30. Pabora ¢ Ttekctom «IIpodeccus TexHUk- 2 OK 05
Kapbepa, KOHKYPC | oy omnor (Chemical Technology Technician)» OK 09
npogdeccuoHaIbLHOT
o MacrepeTa IIpakTH4eckoe 3ansTHe Ne 31. Yernas tema «Most Oynymiast nmpodeccust. 2
(My Future Profession)»
IIpakTnuyeckoe 3ansitue Ne 32. IloaroroBka K YYacTHIO B KOHKypce 2
«Momnoaple mpodecCHOHATBI»
IIpakTnyeckoe 3ansitue Ne 33. 3anojHEeHUE aHKETHI-3asIBKU O MpPUEME Ha 2
paboty CocTaBieHue pe3rome u mopThoIHo st paboToaaTENS.
Tema 3.3 Coaep:xkaHue JIEKCMYECKOI0 MAaTepHasa: OCHOBHBbIE CBEJIEHUS O 20 OK 02
OcHoBbl HeTsiHOM | HedTerazoBoll OTpaciaM, UCTOPHS CO3JAaHMS, OCHOBHBIE AITambl Pa3BEIKH, OK 04




O0beM TUCHHMIIIMHBI, YacC.

KonTakTHas
padora Koanl
o0yuaruuxcsi ¢ KOMIIeTEeHIIHH,
HanMeHoBanme Beero | MPENOAABaTENCM | () (opMupOBaHNIO
Conep:xaHue TeMbl 1o BUJIaM KOTOPBIX
paszeJia, TeMbl
y4eOHBbIX CImocoo0cTByeT
3aHATHH 3JIEMEHT
JI \JIP\ 113 NPOrpamMMbl
OYHAS
®OPMA OBYYEHUA
U ra3oBoi JOOBIYM, TPAHCIOPTUPOBKH YTIIEBOJAOPOJOB. OCHOBHBIC MPOU3BOJUTEIH U OK 05
NPOMBIIUIEHHOCTH | KpynHeimue komnanuu B Poccum u 3a pyOexoM, OOBEKTHI J10OBIYU OK 09
noJsie3HbIX uckonaembix. [TAO «["a3mpom» - KpynHeinas 3HepreTuyeckas
KOMIIaHUs CTPaHBbI.
IIpakTuyeckoe 3ausitue Ne 34. Beenenue nexkcuku no teme «Mckomaemoe 2
torunBo. [Ipupousiii ra3 u Hed1h (Fossil Fuels: Oil and Natural Gas)»
IIpakTuyeckoe 3ansaTue Ne 35. Bpenenue nekcuku mo Teme, pabota ¢ 2
TekcToM «Pa3Besika nmose3nbix uckomnaembix ( Exploration)y»
IIpakTnuyeckoe 3ansaTue Ne 36. BBenenue siekcuku mo Teme, pabota ¢ 2
tekcTtoM «bypenue ckBaxun (Well Drilling)»
Bcero: 38 36 2
S cemecTp
IIpakTnuyeckoe 3ansaTue Ne 37. BBenenue yiekcuku mo Teme, padbota ¢ 2
tekctoMm «O6opynoBanue 6yposoi Beiku (Oil Rig Equipment)y OK 02
IIpakTnueckoe 3ansaTue Ne 38. BBenenue siekcuku mo Tteme, padota ¢ 2 OK 04
Tema 3.3 TeKcTOM «Jl00bIua npupoaHbIX Hckomaembix (Extraction)» OK 05
OCHOB];I HedTsHO IIpakTnuyeckoe 3ansaTue Ne 39. Benenue yiekcuku mo Teme, padbora ¢ 2 OK 09
. tekctoM «Tpancrioptuposka Hedtu u rasa (Transportation of Oil and Gas)»
U Ta30BOii
IMpakTuyeckoe 3ansaTue Ne 40. Bpenenue Jiekcwku 1mo Teme, padbora ¢ 2
NPOMBIILIEHHOCTH .
tekctoM «Kommpeccopnsie craniuu (Compressor Stations)»
IIpakTuyeckoe 3ansaTue Ne 41. Bpenenue nekcuku mno teme, pabota ¢ 2
TEKCTOM «XpaHeHHe MPUPOTHOro raza u Hedru (Storage)»
IMpakTnyeckoe 3ansaTHe Ne 42. BBenenwe JieKCHKH TIO Teme, padoTa ¢ 2
tekctoM «["a3opacnpenenurenshele cetu (Distribution Lines)y
IIpakTyeckoe 3ansiTue Ne 43, 2




O0beM TUCHHMIIIMHBI, YacC.

KonTakTHas
padora Koanl
o0yuaruuxcsi ¢ KOMIIeTEeHIIHH,
npenojaaBareJieM OPMHPOBAHMIO
HaumenoBaHue Beero | PENOA CPO (bopmup
Conep:xaHue TeMbl 1o BUJIaM KOTOPBIX
paszeJia, TeMbl
y4eOHBbIX CImocoo0cTByeT
3aHATHH 3JIEMEHT
JI \JIP\ 113 NPOrpamMMbl
OYHAS
®OPMA OBYYEHUA
ITAO «["a3npom» - KpynHenias Y3HepreTuyecKas KOMIaHus CTPaHbl.
Copep:kaHue JIeKCHYeCKOI0 MaTepuaJia: OCHOBHBIE CBEJCHUSA O criocobax
nepepadOTKA  YIIIEBOJOPOIOB M OOOpPYIOBAaHWH, HCIOJIB3yeMOM Ha
OPEANPUATHIX OTPACIU. OCHOBHBIC IPOLIECCHl OYHCTKH YIJIEBOAOPOJIOB,
TEXHOJIOTUYECKHE TMPOIEeCChl TepepaboTKu HepTH u Taza. TexHuKa
0€30I1aCHOCTH Ha NPOU3BOICTBE.
IIpakTuyeckoe 3ansaTue Ne 44. Bpenenue JeKkcuku 1Mo Teme, paboTa ¢ 2
Tema 3.4 ) 3
tekcToM «COop u moaroroBka HedTu Ha mpombiciaax (Field Processing of
OcHoBHBIE . OK 02
Oil)»
npoiuecchbl OK 04
IIpakTuyeckoe 3ansaTue Ne 45. Bpenenue jekcuku 1no teme, pabota ¢ 2
o0opynoBaHue, ; . OK 05
tekctoM «IlepBuunas oumctka Hedtu. Cenaparoper (Primary Oil
NPOAYKTbI . OK 09
Processing. Separators)»
nepepadoTKu
IIpakTnuyeckoe 3ansaTHe Ne 46. BBenenue siekcuku mo Teme, pabota ¢ 2
HegTH
tekctoM «llepepabotka HedTn Ha HII3. OGe3BoxMBaHME, 00eccOIMBaHNE
(Oil Processing at Oil Plant. Dehydration, Salt Removal)»
IIpakTuyeckoe 3ansaTue Ne 47. Bpenenue JiekcUku 1Mo Teme, paboTa ¢ 2
TEKCTOM «ATMoc(epHas neperoHka HedTH. YcTaHOBKa aTtMochepHOi
neperonku HepTu (Atmospheric Distillation. Atmospheric Distillation
Unit)»
IMpakTuyeckoe 3ansaTue Ne 48. Bpenenue Jiekcwku 1mo Teme, padoTa ¢ 2
tekcToM «Bakyymuas nuctiuisinus (Vacuum Distillation)y
IMpakTuyeckoe 3ansaTue Ne 49. Bpenenue JIeKCHKU 1O Teme, padoTa ¢ 2
tekcTtoM «Kpekunr nedru (Oil Cracking)»
IMpakTuyeckoe 3ansaTue Ne 50. Bpemenue Jiekcwku mo Teme, padboTa ¢ 2
tekctoM «KpekmHr et m momywyaemsle npoayktel (Oil Cracking




O0beM TUCHHMIIIMHBI, YacC.
KonTakTHas
padora Koanl
o0yuaruuxcsi ¢ KOMIIeTEeHIIHH,
HanMeHoBaHme Beero | TPeNOAABATENEM | ) ¢popmupoBanuio
Copaepxxanue TeMbl 10 BUAAM KOTOPBIX
pasaeJia, TeMbl
y4eOHBbIX CImocoo0cTByeT
3aHATHH 3JIEMEHT
JI \JIP\ 113 NPOrpamMMbl
OYHAA
POPMA OBYYEHUA
Products)»
Bonpockl Ha H3y4YeHHe: YTCHUE U epeBo TekcTa o Teme «Visbreaking» 2
IIpakTuyeckoe 3ansaTue Ne 51. Bpenenue nekcuku mo Teme, pabota ¢ 2
TeKCTOM «Pu(pOpMUHT, THAPOOUMCTKA, H3OMEpHU3AIMs, U IOIydacMble
npoayktel (Reforming, Hydrorefining, Isomerization)»
IIpakTnyeckoe 3ansaTHe Ne 52. BBenenwe Jiekcuku 1o Teme, padoTa ¢ 2
TekcToM «TexHuka 0e30MacHOCTH MPHU MPOU3BOJCTBE HEPTEIPOAYKTOB
(Safety Regulations at Refinery)
Conep:kaHue JIEKCMYeCKOI0 MaTepHaJia: CBeleHUs1 00 OCHOBHBIX JTamax
nepepaboTKU  YIJIEBOAOPOJOB,  MOJYy4YaeMbIX  HPOAYKTaxX,  KpaTkas
Tema 3.5 XapaKTCPUCTHKA, IIPUMCHCHUC.
OK 02
OcHoBHBIE IMpakTnyeckoe 3ansaTue Ne 53. BBenenue yiekcuku 1o Teme, padoTa ¢ 2 OK 04
NMpouecchl, TekcToM «COOp M MOJArOTOBKAa HE(TH Ha NMPOMBICHAX. YJJaJIeHUE BOJBI U OK 05
o0opy10oBaHHe U KoHieHcara npupoaHoro rasza (Field Processing of Natural Gas: Condensate OK 09
NPOAYKTHI and Water Removal)».
nepepadoTku IIpakTuyeckoe 3ansaTue Ne S54. BpeneHnue JeKCHMKHM MO Teme, paboTa C 2
NMPHUPOIHOI0 tekctoM «Ilepepabotka raza na I'TI3. Yaanenue kucneix razos (Processing
raza at a Gas Plant. Acid Gas Removal)»
IIpakTnyeckoe 3ansaTue Ne 55. BBenenue sekcuku mo Teme, padbota ¢ 2
tekcToM «BoccranoBienue cepbl. YcraHoBka Kiayca (Sulphur Recovery.
Claus Process)»
Bcero: 40 38 2
6 cemecTp
IIpakTnueckoe 3ansaTHe Ne 56. BBenenue sekcuku mo Teme, padota ¢ 2 OK 02
TeKcTOM «Ynanenue BojsHoro mapa. Jermapartamms riaukonem. (Glycol OK 04




O0beM TUCHHMIIIMHBI, YacC.

KonrakTHas
padora Koanl
o0yuaruuxcsi ¢ KOMIIeTeH M,
HanMeHoBanme Beero | TPeNOAABATENEM | ) ¢popmupoBanuio
Copaepxxanue TeMbl 10 BUAAM KOTOPBIX
pasjena, TeMbl
y4eOHBbIX CImocoo0cTByeT
3aHATHH 3JIEMEHT
JI \JIP\ 113 NPOrpamMMbl
OYHAA
POPMA OBYYEHUA
Dehydration)» OK 05
IIpakTuyeckoe 3ansaTue Ne 57. Bpenenue nekcuku mo Teme, paboTa c 2 OK 09
TeKCTOM «Y cTaHOBKa ocyliku rasza riukosieM. (Glycol Dehydration Unit)»
IIpakTuyeckoe 3ansaTue Ne 58. Bpenenue nekcuku mno teme, pabota c 2
tekctoM «OuncTka raza ot pryru (Mercury Removal)»
IIpakTuyeckoe 3ansaTue Ne 59. Bpenenue jiekcuku mno teme, pabora c 2
tekcToM «Y manenue azora (Nitrogen Rejection)»
IIpakTuyeckoe 3ansaTue Ne 60. Bpenenue nekcuku mno teme, pabora c 2
TeKcToM «Bpigenenne mmpokol ¢pakium yerkux yriaesogoponos ( NGL
Recovery)»
IIpakTnuyeckoe 3ansaTue Ne 61. BBenenue siekcuku mo Teme, pabota ¢ 2
TEKCTOM «DPpaKIMOHUPOBAHHUE. Jlemeranuzarop, JIe3TaHU3aTop,
Jenpomnanu3atop, nedyranusarop (Fractionation)y
IIpakTuyeckoe 3ansaTue Ne 62. Bpenenue nekcuku mno teme, pabota ¢ 2
tekctoM «DpakunoHupoBanue. Pektudukanponnas kononHa (Fractionation
Column)»
Bonpocbl Ha wM3ydeHHe: UTEHUE M IEPEBOJ TEKCTa MO TeMe «Buubl 2
PEKTU(UKAIIMOHHBIX KOJIOHH)
IIpakTnyeckoe 3ansaTue Ne 63. BBenenue yiekcuku mo Teme, pabota ¢ 2
tekcToM «Temmooomennuku (Heat Exchangers)»
IIpakTuyeckoe 3ansaTue Ne 64. Bpenenue nekcuku mo teme, pabora ¢ 2
tekcToM «Peboiinepsr.(Reboilers)y
IIpakTuyeckoe 3ansaTue Ne 65. Bpenenue nekcuku mno teme, pabota ¢ 2
TekcToM «®DpakunoHupoBaHue. XapaKTEPUCTHKA IOJy4aeMbIX MPOAYKTOB
(Fractionation Products)»




O0beM TUCHHMIIIMHBI, YacC.

KonTakTHas
padora Koanl
o0yuaruuxcsi ¢ KOMIIeTEeHIIHH,
HanMeHoBanme Beero | TPeNOAABATENEM | ) ¢popmupoBanuio
Copaepxxanue TeMbl 10 BUAAM KOTOPBIX
pasaeJia, TeMbl
y4eOHBbIX CImocoo0cTByeT
3aHATHH 3JIEMEHT
JI \JIP\ 113 NPOrpamMMbl
OYHAA
POPMA OBYYEHUA
IIpakTuyeckoe 3anaTue Ne 66. Bpenenue nekcuku mno teme, pabora c 2
tekctoM «Ckmkerne npupoHoro rasza (Liquefaction of Natural Gas)»
IIpakTuyeckoe 3ansaTue Ne 67. Bpenenue yekcuku mno teme, pabora c 2
tekctoM «PesepByapsi ast CIIT (LNG Tankers)»
IIpakTuyeckoe 3ansaTue Ne 68. Bpenenue nekcuku mo Teme, pabota ¢ 2
TEKCTOM « TpaHCIOPTHPOBKA CKMKEHHOTo mpupoaHoro rasa (Liquefied
Natural Gas Transportation)y»
IIpakTuyeckoe 3ansaTue Ne 69. Bpenenue nekcuku mno teme, pabora ¢ 2
tekctoM «IIporecc monydenue raza u3 CIIT (Regasification Process)»
IIpakTuyeckoe 3ansaTue Ne 70. Bpenenue nekcuku mno teme, pabota ¢ 2
tekctom «Texuuka Oeszomacuoctu Ha I'TI3 (Safety Regulations at a Gas
Processing Plant)»
Copepxxanue  JIeKCHYECKOr0  MaTepHaJia:  OCHOBHBIE  IIOHATUSA
HKOJIOTMYECKO 0e30IacHOCTH Ha MPOM3BOACTBE. TeXHHMKa 0€30macHOCTH
IpU TMPOU3BOJCTBEHHBIX MpoIeccax MepepadOTKU YIIEBOJIOPOIOB, 3allUTa
okpyxkaromen cpessl. [Tomutuka [TAO «["azmpom» B 06;1aCTH SKOJIOTUH.
Tema 3.6 IIpakTnuyeckoe 3ansaTue Ne 71. BBenenue siekcuku mo Teme, padbora ¢ 2 OK 02
DKoJ0oruYecKast TeKCTOM «DKojoruueckas oezomacuocts (Environmental Safety)» 3 OK 04
0e30macHOCTD IIpakTnyeckoe 3ansaTHe Ne 72. BBenenue Jiekcuku 1o Teme, paboTa c 2 OK 05
TEKCTOM «3arpsi3HeHne okpyxaroteit cpennl (Environmental Pollution)y. OK 09
IIpakTnyeckoe 3ansaTue Ne 73. BBenenue Jiekcuku mo Teme, padbora ¢ 2
TeKCTOM «Kosiorrmueckast mosmtuka [TAO «"azmpom»
IIpakTuyeckoe 3ansitue Ne 74. /Tuckyccus «llepcnekTuBBl MCKOITAEMOTO 2
TOIJINBA»
Bcero: 40 38 2




O0beM TUCHHMIIIMHBI, YacC.

KonTtakTHas
padora Koanl
o0yuaruuxcsi ¢ KOMIIeTEeHIIHH,
HanMeHoBaHme Beero npenogaBarTesieM CPO ¢popmupoBanmnio
Conep:xaHue TeMbl o BHIaM KOTOPBIX
pasaesia, TeMbl
y4eOHBbIX CImocoo0cTByeT
3aHATHH 3JIEMEHT
JI \ JIP \ 113 NPOrpamMMbl
OUHAS
O®OPMA OBYUEHMUSA
Koncynpranus HET
ITpomexyTouHas aTTectanus B popme 3a4era ¢ OLEHKON HET
Hroro: 156 148 8

rae JI — nexuun, JIP — naboparopusie paboTsl, [13 — npakTuueckue 3aHaTus




3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1. MarepuajbHO-TeXHUYECKOE o0ecnevyeHne, MTHPOPMANUOHHbIE TEXHOJIOTHH,
nporpaMMHoe odecriedenne 1 HHGpoOpMANMOHHBIE CIPABOYHbIE CHCTEMbI

MarepuanbHo-TexHndeckoe obecnedyeHue aucuuruimHabl OI'CH.03 MHocTpaHHBIN
A3BIK B TPO(ECCHOHATBLHOM IESITEIbHOCTH BKIIIOYAET B CE0s:

— JIEKIIMOHHBIE ayJIUTOPHH, 000pyIOBaHHBIC BHJICOTIPOCKITNOHHBIM
000pya0BaHuEM C 3BYKOBOCIIPOM3BEICHUEM VISl IIPE3EHTAUI MAaTEPHAIIOB;

— TIOMELIEHUS JJii TMPOBEACHUS NPAKTHUECKUX U JIaOOpaTOPHBIX 3aHATHUH,
o6opynoBaHHbIE yueOHON MeOebIO.

Huctunnuaa OI'CD.03 MHocTpaHHBIM 136K B MPodeCcCUOHANBHONW JEATeTbHOCTH
NoJJIep>)KaHa COOTBETCTBYIOIIMMH JIMIIEH3UOHHBIMU MPOTpaMMHBIMU npoayktamu: PE]]
OC 7.3, LibreOffice, Kaspersky Endpoint Security nns 6usneca — Pacimpennsiii Russian
Edition, CIIC Koncynbranr +.

[Iporpammusbie cpeacTBa odecreueHrs yueOHOro Mpolecca BKIYaloT:

— TporpaMMbl nipe3eHTannoHHo# rpaduku LibreOffice Impress — s moaroroBku
CJIAWJIOB U MIPE3CHTALINM;

— TtekcroBele penaktopel (LibreOffice Writer), LibreOffice Calc — mns talGiwm,
JUarpaMM.

Komnemx  oOecneunBaer Kaxxaoro ooOydaromierocss paboyuMM  MECTOM B
KOMIIBIOTEPHOM KJIaCCE C BBIXOJ0M B VMIHTEpHET, B COOTBETCTBUU C 0OBEMOM H3yYaeMBbIX
JTUCITUTUIHH.

[Tomenienus 1uist CaMOCTOATENBbHON PabOThl 00YUYaIOIIMXCS BKIIOYAOT CIEAYIONIYIO
OCHAILIEHHOCTb: CTOJIBI ayJUTOPHBIC, CTYJbs, IOCKH ayAUTOPHBIE, KOMIBIOTEPHl C
MOAKIIOYEHUEM K JIOKAIbHOW CETH KOJUIeka (BKIII0UYask IpaBOBbIe CUCTEMbI) U THTEpHET.

Jlnst obecrieyeHust yaeOHOTO Mpoliecca UCHOb3YIOTCS JIEKTPOHHBIE OUOIMOTEYHBIE
CUCTEMBI: «DJIEKTPOHHO-OUOIMoTeuHas cucreMa uzaarenscrsa JIAHb» u np.

3.2. HupopmanuoHHOe oOecneyeHre peau3auu NporpaMmMbl

Jlist peanuzanuy mporpaMmbl OMOIMOTEYHBIN (OH]T 00pa30BaTEIbHON OpraHU3aIiu
JIOJKEH MMETh T€YaTHhIE W/WIM DJIEKTPOHHBIE OOpa3oBaTelbHbIE U WH(OpMAIMOHHBIC
pecypchl, pekomenaoBanHbie DYMO, aiig ucnosb30BaHus B 00pa30BaTeILHOM IMIPOIIECCE.
[Ipu dopmupoBanuu  OubIMOTEYHOTO (poHAA OOpa30BaTEIBLHOM  OpraHu3anuen
BBHIOMPAETCS] HE MEHEE OJIHOTO M3JaHUsl U3 MEPEUYHCIICHHBIX HUMKE MEYaTHBIX W3JIaHUN U
(W) SIEKTPOHHBIX HM3JaHWUN B KadyeCTBE OCHOBHOTO, MIPH ATOM CITMCOK, MOXET OBITh
JIOTIOJTHEH HOBBIMH HU3/TaHHSIMHU.

3.2.1. OcHOBHBbIC HCTOYHUKH

1. bxunsackas, ["M. AHIIMACKUNA S3BIK I8 CTYJIEHTOB TEXHUKYMOB H
texundyeckux kosemkei. English for Students at Technical Secondary Schools and
Technical Colleges: yue6noe nocobue mist CITIO / I'M. bxunsauckas. - 3-¢ u3na., crep. -
Cankrt-IletepOypr: Jlamn, 2024. - 316 c¢. - ISBN 978-5-507-47506-3. - Tekcr:



AIIEKTPOHHBIH // JlaHb: AIEKTPOHHO-OMOIMOTeUHAS cucrema. - URL:
https://e.lanbook.com/book/385049 (marta oOpamenus: 12.01.2025). - Pexxum poctyma:
I aBTOPH3. MOJIb30BaTEICH.

2.KymukoBa, E.B. OCHOBBl aHIVIMICKOrO S3bIKA JUIS  CTYAEHTOB-XMMHKOB.
[Ipaktukym: yueoHoe nocodue / E.B. Kynukosa. - Huxuauit Hosropon: HHI'Y um. H.A.
Jlobaueckoro, 2022 - Yacte 1 - 2022. - 41 c.- Tekct: anexTpoHHBIHN // JlaHb:
3JIEKTpOHHO-OMOIMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/344546 (mara
obpamenus: 12.01.2025). - Pesxxum goctyma: 1y aBTOPH3. MOJIb30BaTEIICH.

3. Bunnukosa, T.A. AHIIHICKUHA S3BIK A7 CHENUAINCTOB HEPTEra30BOM OTPACIIH:
yauebHoe nocodue / T.A. Bunaukosa, C.1O. Bszuruna, M.A. ®enoposa. - Omck: OMI'TY,
2022. - 132 c. - ISBN 978-5-8149-3408-6. - Tekct: anexkTpoHHBIH // JIaHb: 3JE€KTPOHHO-
oubanoreunas cuctema. - URL: https://e.lanbook.com/book/343574 (mata oOparicHus:
12.01.2025). - Pexxum mocTyma: Uit aBTOPHU3. MOJIb30BATEICH.

3.2.2. /lonosiHUTEIbHBIE HCTOYHUKH

1. Maneukas, O.I1. Aurnuiickuil si3bIk B TpodeccuOHaIbHON cdepe 1Jisl CTYJEHTOB
CpeIHUX MEIUIIMHCKUX y4eOHbIX 3aBefieHuil. AHatomus. Ilepas momomnrs. [latonorus.
Cectpunckuii yxona / O.I1. Manernxkas. - 2-e u3n., crep. - Cankr-IletepOypr: Jlans, 2024. -
136 c. - ISBN 978-5-507-47307-6. - Texct: nanexkTpoHHbIH // JlaHb: 3IE€KTPOHHO-
oubnmoteunas cucrema. - URL: https://e.lanbook.com/book/359834 (mara oOpamieHwus:
12.01.2025). - Pexxum qocTyma: Jjisi aBTOpU3. TOJIb30BATEIICH.

3.2.3. UHbIe HCTOYHUKH

[HEN

. URL.:https://chemistry.coach/knowledge-base/the-branches-of-chemistry
URL:https://chemistrytalk.org/redox-reactions
URL.:https://www.youtube.com/watch?v=IzT{9FRyUMO0&ab channel=MagicMar

N

w

URL:http//www.naturalgas.org
URL:http//www.gazprom.com
URL:https://grammarway.com/ru
URL: https://www.multitran.ru

No ok



https://e.lanbook.com/book/385049
https://e.lanbook.com/book/344546
https://e.lanbook.com/book/343574
https://e.lanbook.com/book/359834
https://chemistry.coach/knowledge-base/the-branches-of-chemistry
https://chemistrytalk.org/redox-reactions
https://www.youtube.com/watch?v=lzTj9FRyUM0&ab_channel=MagicMarks
https://www.youtube.com/watch?v=lzTj9FRyUM0&ab_channel=MagicMarks
file:///D:/РП%202024%20год%20набора/18.02.09-Бо/Общий%20гуманитарный%20и%20социально-экономический%20учебный%20цикл/http/www.naturalgas.org
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA

Koa 1 HamMeHOBaHHe

Pe3yabTaThl 00yUyeHHs M KPUTEpHid

MeToasbl OLIEHKH

KOMIIeTeHMH OlIeHUBAHMA
OK 02. Hcnons3zoBath | Ha ypoBHe 3HaHmii: TECTUPOBAHHE,  OIPOC,
COBPEMEHHBIE CPEACTBA OIpeaciiaCT HEO00XOAMMOCTh " | IpEe3CHTAlUA;
MOWCKA, aHaumM3a W | UeNeCO00PasHOCTH  WCIIONB30BAHMS  CPEACTB OT4eT O  pelIeHHuU
MHTEpIpeTaLH IIOMCKAa W UHTepHnperanuu HHGOpMAUUU IS | JIEKCHUKO-TPAMMaTHYECKUX
unbopMarH, yp | PeuIeHus yu4eOHBIX  3afjad 1[I0  OCBOCHHUIO | 3a1ad;
(hOHETHYECKOT0, TPAMMATHYECKOT0, JIEKCHYECKOTO OLICHKA  BBIMOJHEHUS
nH(pOpPMaIllMOHHbIE . . . .
U CTWIMCTUYECKOTO  YPOBHEH  H3ydaemoro | IeiicTBUH M omepauuil B
TeXHOIOTHH AL yroctpanmoro s3biKa; COOTBETCTBHHU c
BBITIOJTHCHHIA ?laﬂaq BBIJICJIIET HEOOXOAMMBIE BCIIOMOTATENbHBIC | HHCTPYKIHIMHU Ha
npo(ecCHOHABHOI TEXHHYECKUE  CpeACTBA  JJIsi  KOPPEKTHON | HHOCTPaHHOM SI3BIKE.
ACATCIIbBHOCTH JIMHTBUCTUYECKOW WHTEPIIPETAIIUUA TTOCTABICHHBIX DKCHEPTHOE
npodecCHOHANBHBIX 3a]au. HaOJromeHne B Tpolecce
Ha ypoBHe ymeHmii: MPAKTHYECKUX pabor,
OCYILIECTBIISIET MIONCK obrreit U | OLEHKa OTYETOB o
npohecCuoHaIbHON nH(pOpMaIuu Ha | IPaKTUYECKUM padoTam
WHOCTPAHHOM SI3BIKE;
M3BJIEKaeT HEOoOXOIMMOH WHPOpPMaLUK U3
Pas3InYHBIX UCTOYHHUKOB,;
rPaMOTHO  HUHTEPIPETUPYET  IMOIYyYCHHYIO
WHPOPMALIUIO
Ha ypoBHe HaBBIKOB /IIPAKTHY€CKOI'0 ONbITA:
yCTaHaBIIUBaeT  HanOomee a¢heKTUBHEIE

BapUaHTHl pelieHus] NpodecCHOHaIbHBIX 3a7ad C
WCITIOJIb30BaHUEM COBPEMEHHBIX CPEJICTB IMOHCKA
nHGOpPMAIUN U pemieHus] MpodecCHOHaTbHBIX
3a1a4

OK 04. DddextuBHO
B3aMMOJCHCTBOBATh M
paboTaTh B KOJJICKTHBE
1 KOMaHJE;

Ha ypoBHe 3HaHMIi:

3HAET OCHOBHBIEC MPUEMBI IIOCTPOEHHSI IIPOCTHIX
Y CIIOXKHBIX TPEeAIOKEHUI;

BJaJIe€T JIOCTATOYHBIM CIIOBAPHBIM 3aracoM
obureynoTpeOuTenbHONH W TpodeccHoHATEHOR
JIEKCHKH;

omnpenenseT CTHIIMCTHYECKYIO OKpAacKy
BBICKa3bIBaHHS, MMOJOUPAET SI3BIKOBBIE CPEICTBA,
COOTBETCTBYIOIINE KOMMYHUKATUBHOM 3ajaye.

Ha ypoBHe ymeHuii:

BJIaJieeT MUHHMAJILHBIM HabopoM
KOHBCHIIMOHAIILHBIX ~ (pa3 sl yCTAHOBJICHUS
KOHTAaKTa C YWICHAMH KOJIJICKTHBA,

3HAET OCHOBHBIC MMPHEMBI OCTPOSHHUS TPOCTHIX
U CJIOKHBIX ITPEIIOKECHU;

BJaJ€eT JOCTaTOYHBIM CJIOBAPHBIM 3aracoM
o0meynoTpeOuTenbHOl ¥ MpOQeCcCHOHAIBLHOM
JIEKCHKH.

Ha ypoBHe HABBIKOB /IIPAKTHYECKOT0 ONBITA:

COCTaBJIIET  YCTHOE WM  IHUCHMEHHOE
MOHOJIOTHYECKOE BBICKA3bIBAHUE HA WHOCTPAHHOM
SI3BIKE;

y4acTByeT B JHAJOrMYECKOM OOIIEHHHM Ha
obmue 1 mpodhecCHOHATHHBIEC TEMBI

orpoc;
JTCKYCCHS;
BBICTYIUICHUE c

COOOIICHUEM;

OK 05. OcymiecTBasiTh
YCTHYIO ¥ IIHCHMEHHYIO

Ha ypoBHe 3HaHMii:

BJIagcCT OCHOBaMH (I)OHCTI/I‘ICCKOFO,

oT1poc;
JTUCKYCCHSI,




Koax 1 HamMeHOBaHHE

Pe3ynbTaThl 00ydyeHHs M KPpUTepHid

MeTtoanl OLIEHKH

KOMIIETCHLIHH OLICHUBAHMA
KOMMYHUKAIIAIO Ha | FpaMMaTH4eCKOro, JIEKCHYECKOTO u BBICTYIUICHUE c
roCcy1apCTBEHHOM CTHIIUCTUYCCKOI'O ypOBHCﬁ rocyaapCTBEHHOI'O COO6IIICHI/ICM;

S3BIKE Poccuiickoii | A3bIKa Poccuiickoi ®enepannu HaOJII0/ICHUE B
denepauu ¢ y4eTOM Ha ypoBHe ymeHuii: Iporecce BBITIOJTHEHUS
0COBEHHOCTEI! NPUMEHACT  3HAHHA 00 OCHOBHBIX YPOBHAX | TPaKTHYECKHX pabor,

A3BIKOBOM CHCTEMBI JJI OCYLIECTBICHUS YyCTHOU U | OLEHKA OTYETOB o
COLMAJILHOTO 51 o

NMCbMEHHON KOMMYHHUKALIUM HA TOCYIaPCTBEHHOM | IIPAaKTHUYECKUM paboTam
KYyJIBTYPHOI'O SI3BIKE;
KOHTCKCTA, YUUTBIBAET OCOOEHHOCTH KOMMYHHKATUBHOM

CHUTYalUH IIPH BBIOOPE A3BIKOBBIX CPEJICTB

Ha ypoBHe HaBBIKOB /IPaKTHYECKOI'0 ONbITA:

CO3a€T MOHOJIOTUYECKHUE cooOIeHUsT B

YCTHOW ¥ MUCbMEHHOH (opme 1 apdekTuBHOrO

OOILEHUs HA TOCYAAPCTBEHHOM SI3bIKE
OK 09. Ilone3oBatecsa | Ha ypoBHe 3HaHMii: HaOJ0IeH1E B
npodeccroHalIbHOM 0COOCHHOCTH TOCTPOCHUS HMH(OPMALMOHHBIX | Ipolecce BBINIOJIHEHUS
JOKyMeHTaluei Ha | HICTOYHUKOB IPO(eCCHOHATBHON HH(POPMALIHY; HNpPaKTHYECKUX pabor,
roCylapCTBEHHOM u A3bIKOBBIE CPEJICTBA, UCIIONb3yEMble B TEKCTAX | OLICHKA OTYETOB o

HWHOCTPAHHOM A3bIKaX

npodeccroHaIbHOM HaIIPaBJICHHOCTH Ha
rOCyJapCTBEHHOM U MHOCTPAHHOM SI3bIKaX
Ha ypoBHe ymeHuii:
MOHUMATh OOIIMI CMBICT MPOM3HECEHHBIX
BBICKA3bIBAHUI U IPOYUTAHHBIX UHCTPYKIIUA;
MTOHUMATh TEKCTBI Ha 0a3oBbIe
npohecCuoHaIbHBIE TEMEI,
MOIIOJIHATE CJIOBAPHBIM 3alac U CaMOCTOSITEJIBHO
COBEPUICHCTBOBATh YCTHYIO U INCEMEHHYIO PEYb.
Ha ypoBHe HaBBIKOB /IIPAKTH4Y€CKOI'0 ONbITA:
OCYIIECTBISIET MPAKTUYECKYIO HNEATCIBHOCTD C
Y4eTOM WHQOPMAIIH, U3BJICUEHHON u3
MHOSI3BIYHBIX HCTOUHUKOB

MPaKTUYEeCKUM paboTam
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1. ®opMa MPOMeKYTOYHOM aTTECTAIUN — 3a4ET C OI[EHKOM

2. TIpoBepsieMble 3HAHMST U YMEHUS’
OOyuaromuiics JOJKEH 3HATh!

1. 0cOGEHHOCTH YTEHUS U TPOU3HOILICHHS CIIOB;

2. IpaBUJIa IOCTPOSHUS MPOCTHIX M CIOKHBIX MPEATIOKEHUH Ha MpodecCHOHAbHbIE
TEMBI;

3. JIGKCHUECKUA MHHHMYM, OTHOCSAILIMICS K OINHCAaHUIO TPEIMETOB, CPEACTB U
IPOLIECCOB, OTHOCSIUXCA K MPOPECCUOHATIBHON 1E€ATEIbHOCTH;

4. rpaMMaTUYeCKUl MHHHMYM, HEOOXOAMMBIA MJii YTeHHss U T1epeBoja (co
CJIOBapeM) HHOCTPAHHBIX TEKCTOB MPO(ECCHOHATLHOM HAITPABICHHOCTH.

OOyuvarommuiicst JOMKEH YMeTh:

1. mepeBOUTh WHOCTPAaHHBIC TEKCThI MNPOPECCUOHATBLHONW HAIMPaBICHHOCTH (CO
CJIOBapeM);

2. IOHUMATh OOIIMN CMBICI TPOU3HECEHHBIX BHICKA3bIBAHUN U MHCTPYKIIHIA;

3. MOHKUMATh TEKCTHI Ha 0a30BbIe MPOGECCUOHAIBHBIC TEMBI,

4. 4UTaTh YEPTEKU U TEXHUUECKYIO JOKYMEHTAIINIO HA HHOCTPAHHOM $I3bIKE;

5. Ha3pIBaTh HAa HHOCTPAHHOM SI3bIKE HHCTPYMEHTBI, OOOpYJOBAaHHE, OCHACTKY,
NPUCTIOCOOIEHUSI, CTAHKH, UCIOJb3yeMble TPU BBIIOJIHEHUU MNPOPECCUOHATBHON
TESITeIbHOCTH;

6. cTpouTh TPOCTHIE BBICKA3bIBaHHsI O cebe W O CBOEH MpodecCHOHATBEHOU
JESITeIbHOCTH.

AKTyalIM3upyIOTCS CIEAYIONNE KOMIETEeHIIUHN:

OK 02. Mcrons30BaTh COBPEMEHHBIE CPEACTBA MOWCKA, aHAIN3a U UHTEPIPETALNU
uHpopManmi, W  HWHPOPMAIIMOHHBIE  TEXHOJOTMHM  JJS  BBIIOJIHEHUS 33434
poheCCHOHAIBHON JISITEIIbHOCTH;

OK 04. DddexTnBHO B3aUMOIEHCTBOBATh U PaOOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymectBisiTh yCTHYWO M NOUCBMEHHYI0 KOMMYHHUKAIMIO HaA
rocyaapcTBeHHOM s3bike Poccuiickoit deneparuu ¢ ydeToM 0COOCHHOCTEH COIMAILHOTO
U KyJIbTYPHOTO KOHTEKCTA;

OK 09. ITonws3oBaTbest MpodeccHOHaTBHON JOKyMEHTAIIUEH Ha TOCY1apCTBEHHOM H
WHOCTPAHHOM $I3bIKaX.

3. Tabiuua cooTHeceHHsl 3aJaHUM € POBEPSieMbIMH 3HAHUAMHU M YMEHUAMU

3agaHus 101 NPOBepPKH

IIpoBepsiemble 3HAHUSA U YMEHUS YCBOCHHBIX 3HAHUM U OCBOCHHBIX
YMeHHUi
3HaHus:
1. 0cOOEHHOCTH YTEHHS U TPOU3HOIICHHSI CIIOB [Ipaktrueckoe 3aganue 1,2

2. TIpaBHJIa TIOCTPOCHUS MPOCTHIX M CIIOKHBIX Tpemnoxennid | [IpakTmueckoe 3aganue 1,2
Ha NMpo(hecCHOHAIbHBIE TEMBI
3. JIeKCHYeCKHH MHHUMYM, OTHOCSIUiCS K onucanuio | [Ipaktudeckoe 3amanue 1,2

2 o o
‘Vka3aTh B COOTBETCTBHH C pa60qen IporpaMMou 3HaHUA U YMCHUS.



3aganus 1J151 NIPOBEPKHU
IIpoBepsieMble 3HAHUA U YMEHUS YCBOEHHBIX 3HAHMI U 0CBOEHHBIX
YMeHUi

NpPEJAMETOB, CpPEICTB U  MPOIECCOB, OTHOCAIIUXCA K
po(ecCHOHANBLHOM e TeIbHOCTH

4. rpaMMaTHYeCKHI MUHUMYM, HEOOXoIuMBbIH aiist uyteHus u | [Ipaktudeckoe 3amanue 1,2
nepeBo/ia (co CJIOBapeM) WHOCTPaHHBIX TEKCTOB
po(heCcCHOHALHOM HAIIPABJICHHOCTH

YMmenuns:

1. mepeBOOUTH HMHOCTpPaHHBIE TEKCTHl MpodeccuoHanbHol | [IpakTHyeckoe 3amanue 1
HaIpaBJICHHOCTH (CO ClIOBapeM)

2. TOHUMATh OOIIMIT CMBICIT TPOM3HECEHHBIX BhICKa3biBaHMi u | [IpakTuueckoe 3ananue 1,2
WHCTPYKIUH

3. IOHMMATh TEKCTHI Ha 0a30BbIE HpO(bCCCI/IOHaJ'IBHBIC TEMBbI HpaKTI/Iqecxoe 3aJaHueC 1,2

4. 4yuTaTh 4YEPTEXKM M TEXHUUECKYIO JOKyMeHTauuio Ha | [Ipaktuueckoe 3aganue 1,2
UHOCTPAHHOM SI3BIKE

5. HaspiBaTh Ha MWHOCTPAHHOM S3bIKE€ HMHCTpyMeHTHI, | [IpakTrueckoe 3amanue 2,3
o0OpyJOBaHUE,  OCHACTKYy,  IPHUCIIOCOOJIEHUs,  CTaHKH,
UCIOJb3YEMbIE  TIPU  BBINOJIHEHUH  IPO(ECCHOHATIbLHOU
JeATEIbHOCTH

6. cTpouTh mpocThIe BBICKA3bIBaHHS O cebe m o cBoeil | [IpakTrueckoe 3amanue 1,2.3
npodecCHOHANBHON AeATEIbHOCTH

4. Teopernyeckue BONPOCHI

5. IlpakTH4yecKkue 3a1aHUA
BapuanTt 1

1.1 IlpouTnTe M NUCHLMEHHO NepeBeIuTe TEKCT.

1.2 BoinmummTe Ha3BaHHUS arperaToB Ha cXxeMax, JaiTe HX pyccKHe IKBHBAJIEHTHI.
1.3 lajiTe ycTHBII OTBeT Ha BONPOC.

What does HE stand for?

Single Column Nitrogen Rejection

The Single Column
process, shown in the figure
below, utilizes a single distillation High Pressure
column typically operating at 300 G P
to 400 psig, operated by a closed-
loop methane heat-pump system 5 ? S
that provides both the reboiler ‘ e
duty and the condensing duty. In
this process, feed gas is cooled in
heat exchanger HE-1 using the
overhead nitrogen and bottom
reboiler methane as the coolants. & A Y
This method can produce high- |
pressure rejected nitrogen. The il T & 4 !

drawback is the high power i

A 4

\/

Heat Pump
Compressor

Inlet Gas Ep———— L———=) Residue Gas

o

Rejected Nitrogen



consumption by the heat pump compressor.

The Double Column process is shown in the figure below. This process uses two distillation
columns operating at different pressures that are thermally linked, where the condenser for the high
pressure column is used to reboil the low pressure column. The process provides all the refrigeration for
the separation through the Joule-Thompson effect by cascaded pressure letdown of the feed.

HE-3
= " Low-Pressure
T a Column
1 L
HE-2 + ] 4 | HE4
HE-1
Rejected
Nitrogen "™ h a
Inlet Gas & L]
High-Pressure
Residue Gas ¢ Column




Bapmuanr 2

2.1 IlpouTuTe U NUCHLMEHHO NepeBeIuTe TEKCT.
2.2 BoInumuTe HA3BAHUS arperaToB HA cXeMax, JaiiTe HX PycCKUe IKBHBAJIEHTBI.
2.3 JlaiiTe yCTHBII OTBET HAa BOMNPOC.
What does HE-1 stand for?
Double Column Nitrogen Rejection

HE-3
&
- e Low-Pressure
T '-' Column
. L]
HE-2 t ] 4 | HES
HE-1
Rejected
Nitrogen - h e
Inlet Gas &% ><¢
High-Pressure
Residue Gas ¢ Column

The nitrogen is produced at low pressure and vented to atmosphere. The liquid methane product is
cryogenically pumped to an intermediate pressure, vaporized in the process, and compressed to pipeline
pressure. The process basically fractionates the feed gas stream in the low pressure column, which
operates typically at -250 °F to -310 °F. The CO; content in the feed gas must therefore be removed to a
very low level to avoid freezing in the tower.

In this process, the feed gas is cooled and partially condensed in heat exchanger HE-1 using the nitrogen
vent stream and methane product and fed to a high pressure rectification column, which produces a high
purity nitrogen liquid off the top. The bottom product, a mixture of methane and nitrogen, is subcooled in
heat exchanger HE-2 and then fed to the low pressure column, which completes the separation.

The overhead product from the high pressure column, relatively pure nitrogen, is condensed in HE-4,
which also serves as a reboiler for the low pressure column. A portion of this liquid nitrogen is used as
reflux for the high pressure column while the remainder is subcooled in heat exchanger HE-3 and used as
reflux for the low pressure column. The methane product from the bottom of low pressure column is
pumped, and then heated to ambient temperature in heat exchangers HE-2 and HE-1.



Bapuanr 3

3.1 IlIpouyTHuTe M MUCHLMEHHO NEepPeBeAUTE TEKCT.

3.2 BoInuiuTe HA3BAHUS arperaToB HA cXeMax, JaiiTe HX pyccKre IKBHBAJIEHTHI.
3.3 JlaiiTe ycTHBII OTBET HAa BONPOC.

What does NRU stand for?

Three Column Nitrogen Rejection
The Three Column (Preseparation Column) process, as shown in the figure below, is a variation
of the Double Column process where the process is made up of the high pressure column
(prefractionator), intermediate pressure column, and the low pressure column. The prefractionator can
remove the bulk of the methane and CO; content as a bottoms product, thereby concentrating the nitrogen
content in the overhead. With a lower CO; content to the cold section, the process is more CO, tolerant
and can operate with a higher CO, content feed gas with CO, content up to 1.5 mole %.
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The prefractionator column operates at a higher pressure with temperature ranging between -150
°F and -180 °F, which would avoid any CO, freezing problem. Removing the bulk of the CO, from the
prefractionator column greatly reduces the CO; content in the cold end of the NRU, increasing the process
tolerance to CO,. This was a very important consideration in the design selection since the streams
coming from the NGL plants are already dry and treated for CO,. Additional CO, removal would add to
the capital and operating cost of the project.

Additionally, the heavy hydrocarbons in the feed are recovered in the residue stream from the
bottoms of the prefractionator column. This increases the hydrocarbon recoveries and revenues from

the NRU.
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4.2 BpInuIIdTe HA3BAHUSA arperaToB Ha cXxeMax, JaiiTe UX PyCCKHe IKBUBAJIEHTBI.
4.3 JlaiiTe yCTHBIH OTBET Ha BONPOC.

What should the concentration of nitrogen in natural gas be reduced?

Two-Column Nitrogen Rejection

A significant proportion of worldwide natural gas reserves contains nitrogen. Nitrogen is inert and
needs to be removed for natural gas to be used as fuel. With greater use of natural gas for fuel and/or
chemicals production, the future development of ‘marginal’ gas fields will often mean relatively high
nitrogen content gas being used, if it can be processed profitably.

The nitrogen content of natural gas is typically reduced to about 5% for the gas to be used as fuel.
For use as chemical plant feedstock, the nitrogen content must normally be much less than this, of the
order of 1% or less. As nitrogen is inert, it passes through the reaction section and remains in the
synthesis gas with hydrogen and carbon monoxide. However, for most chemicals manufacture, nitrogen
leads to dilution of reactants and higher volumes of processed gas, increases equipment size, heat transfer
duties, capital and operating costs, and requires purification of products.

The Two Column Process, as shown in the figure below, is similar to the Three Column process,
without the intermediate column. The process comprises a high pressure prefractionator and a low
pressure column. Similar to the Three Column design, the prefractionator reduces the CO, content in the
feed gas to the low pressure column and is therefore more CO, tolerant.
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The design of the Two Column process is simpler than the Three Column process. If it were used

to process a lower nitrogen content gas, the operating pressure of the low pressure column can be
increased to reduce energy consumption.
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5.1 IlpouTHuTe M NMCHbMEHHO NEPeBeIUTE TEKCT.
5.2 BoInuimuTe HA3BAHUS arperaToB HA cXeMax, JaiiTe HX pyccKHe IKBHBAJIEHTHI.

5.3 JlaiiTe yCTHBI OTBET Ha BONPOC.
What does NGL stand for?

Lean Oil Absorption

The lean oil absorption process can typically recover about 40 % of the ethane, 90 % of the
propane, and 95 % of the pentane and heavier hydrocarbons.

In the lean oil absorption process, the ethane and heavier components in the feed gas are scrubbed
and absorbed by a lean oil (molecular weight typically about 100 to 150) in an absorber column. The lean
oil can be supplied at ambient temperature or refrigeration temperature. The rich oil exiting the bottom of
the absorber is sent to a rich oil depropanizer, which separates the propane and lighter components as an
overhead gas. The column bottom is fractionated in a still, where the NGL s (Cy4+) are recovered as an
overhead product and the lean oil is recycled back to the absorber. A typical flow sheet is shown in the
figure below.
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The lean oil process requires a significant amount of heating and cooling. For base-

load LNG plant applications, especially when high NGL recoveries are required, lean oil plants are not
cost competitive when compared to turbo-expander processes.
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6.3 JlaiiTe ycTHBII OTBET HAa BONPOC.

What does LTS stand for?

Dewpointing by Joule-Thomson Cooling

A dewpointing unit is a cost-effective method to remove water and Cs. hydrocarbon contents for
pipeline gas transmission. Dewpointing is achieved by chilling the gas and separating the heavy
hydrocarbons.

For high pressure feed gas, chilling can be achieved with the use of a Joule-Thomson (JT) valve.
The flow schematic of a dewpointing unit is shown in the Figure below. The feed gas is first dried by the
molecular sieve unit, and is cooled in a gas-gas exchanger, typically in a plate fan fin exchanger, using the
cold gas and liquid from the low temperature separator (LTS). The cold gas is then let down in pressure in
the JT valve and is routed to the LTS. The Cs, liquid is separated and is fed to a deethanizer that
fractionates the light components from the Cs. heavier liquid. The deethanizer is heated with steam. The
overhead vapor is compressed to combine with the LTS overhead gas and fed to the LNG plant. A typical

dewpointing unit can achieve 30 to 50 % propane recovery.
To LNG Plant
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7.1 IlpoyTHnTe M NUCHLMEHHO NepeBeAnTe TEKCT.

7.2 BoInuIuTe HA3BAHUS ArPeraToB HA cXeMax, JaiiTe HX pyccKHe IKBHBAJIEHTHI.
7.3 JlaiiTe yCTHBII OTBET Ha BONPOC.

What is the main function of the turbo-expander ?

Dewpointing by Refrigeration Cooling
If the feed gas pressure is low, there is not sufficient pressure differential to generate cooling by
the Joule-Thomson (JT) valve. In this case, external refrigeration using propane refrigerant is required.

The process flow schematic is shown in the figure below.
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Deep dewpointing
If higher propane recovery is desired, the dewpointing unit can be modified to include a
turboexpander and absorber. The deep dewpointing unit is shown in the figure below, which can achieve
70 to 80 % propane recovery.
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The turbo-expander can generate a colder temperature than either JT cooling or refrigeration. In
the deep dewpointing unit, the expander discharge is fed to an absorber, which is refluxed by the ethane
rich deethanizer overhead. In the absorber, the C3. components in the feed gas are condensed by the
ethane rich reflux, producing a Csrich bottom product. The absorber bottom is fractionated in the
deethanizer into a C; rich overhead (used as reflux) and a C3.. LPG bottom product.
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8.3 JlaiiTe ycTHBII OTBET HAa BONPOC.
What does NGL stand for?
High Propane Recovery
Where propane can be sold at premium value over natural gas, high recovery is desirable. Propane
recovery of over 99 % can be achieved with a refluxed absorber and a refluxed deethanizer. This
configuration is shown in the figure below.
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Refrigeration is generated by the turbo-expander. Feed gas is cooled by the cold absorber
overhead vapor. The refrigerant contents in the separator liquid and the absorber bottoms are also
recovered in chilling the feed gas. Side reboilers on the deethanizer can also be used to reduce the
refrigeration duty. The heat exchange among these streams occurs in a plate and fin aluminum exchanger,
which is designed with a close temperature approach.

The absorber bottom is sent to the deethanizer using a pump or by hydraulic head. The deethanizer
operates at about the same pressure as the absorber. To improve propane recovery the deethanizer
overhead is condensed with refrigeration, producing a C,rich liquid that is refluxed to both the
deethanizer and the absorber.

Depending on feed gas compositions and pressures, the optimum configuration can differ. For
example, the absorber and the deethanizer can be combined as a single column or the use of multiple
reflux streams.
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What does NGL stand for?

Medium Ethane Recovery

Where ethane can be exported to a petrochemical feedstock, high purity ethane can be recovered
using with the Gas Subcooled Process (GSP). Typically, the GSP process can achieve 70 to 80 % ethane
recovery. The GSP process was originally developed over 20 years ago and is a common process for the
gas processing industry.

As shown in the figure below, the GSP process uses a portion of the feed gas to reflux the
demethanizer. The feed gas from the separator is split into two portions; about 60 % is let down in the
expander to generate cooling, while other portion is chilled and subcooled by the demethanizer overhead
to produce a liquid reflux to the demethanizer.

To LNG Plant
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Typically, the demethanizer operates at about 450 psigto 500 psig. Higher pressure would
minimize recompression, however the operating pressure must stay below the critical pressure for
separation efficiency. The relative volatility between methane and ethane gets closer at high pressure,
which is the reason for the fractionation difficulty. The ethane product must contain no more than 1 to 2
volume % of methane, which is difficult to achieve at high pressure.
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10.1 IpouTuTe ¥ MUCEMEHHO NEPEBEIUTE TEKCT.
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What does LNG stand for?

High Ethane Recovery

When ethane recovery of over 90 % is required, additional lean reflux must be added by recycling
the lean gas from the residue gas compressor as shown in the figure below. To generate additional
cooling, propane refrigeration can be added and the expander can operate at a higher expansion ratio by
lowering the demethanizer pressure. The extent of refrigeration requirements depends on the richness of
the feed gas, the feed gas pressure, and the desirable level of ethane recovery. Typically, over 95 %
ethane recovery is difficult to meet without spending excessive energy for refrigeration.

To LNG Plant
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Similar to the propane recovery configurations, there are variations in the process configurations
based on this concept. Some of the configurations are patented technologies that specify different lean
refluxes and heat integration methods.

6. TecToBble MaTepUAJIbI

1. What is the main method of extracting oil and gas from the ground?
a) Drilling

b) Mining

c) Fishing

d) Farming

2. What is the main method of separating crude oil into different components at a refinery?
a) Filtration

b) Distillation

c) Evaporation



d) Combustion

3. What type of plant processes natural gas to remove impurities and separate it into its
components?

a) Refinery

b) Chemical plant

c) Gas processing plant

d) Power plant

4. What are the basic chemical elements found in natural gas?
a) Carbon and oxygen

b) Nitrogen and sulfur

¢) Hydrogen and carbon

d) Nitrogen and carbon

Ortser: ¢) Hydrogen and carbon

5. What type of reaction occurs when natural gas is burned for energy?
a) Decomposition

b) Oxidation

¢) Neutralization

d) Combustion

6. Which word is used to describe the underground rock formations that contain oil and
gas?

a) Reservoir

b) Resource

c) Deposit

d) Reserve

Ortser: a) Reservoir

7. What is the chemical symbol for gold?
a) Au

b) Ag

c) Fe

d)H

8. Which piece of laboratory equipment is used to measure volume?
a) Erlenmeyer flask

b) Beaker

c) Graduated cylinder

d) Test tube

9. Choose the correct verb form: He (to study) chemistry last night.
a) studied
b) study




C) was studying
d) has studied

10. What does the chemical symbol Hg stand for?
a) Mercury

b) Iron

¢) Helium

d) Gold

11. Which of the following is not a type of chemical bond?
a) lonic

b) Covalent

¢) Metallic

d) Thermal

12. What do we call the substances formed by the combination of two or more elements?
a) Atoms

b) Mixtures

¢) Compounds

d) Molecules

13. Choose the correct verb form: They (to conduct) an experiment in the lab
tomorrow.

a) conducts

b) conducted

c) conducting

d) will conduct

14. What is the chemical formula for methane?
a) H,O
b) CO,
¢) NaCl
d) CH,

15. What is the study of the nature, properties, and reactions of chemicals known as?
a) Chemistry

b) Biology

¢) Physics

d) Geology

16. What is the term for a substance that speeds up the rate of a chemical reaction?
a) Solvent

b) Catalyst

¢) Product

d) Reactant



17. Choose the correct preposition: The solution consists water and salt.
a) in
b) on
c) of
d) at

18.What is the term for the process of separating a mixture of hydrocarbons into individual
components based on their boiling points?

a) Gas conditioning

b) Fractionation

c) Liquefied natural gas

d) Purification

19. Choose the correct sentence.

a) People construct pipelines everywhere, isn’t it?

b) People construct pipelines everywhere, don’t they?
c) People construct pipelines everywhere, do they?

d) People construct pipelines everywhere, doesn’t it?

20. Which of the following sentences is grammatically correct?
a) Automation it is essential in the production process.

b) Metals and alloys are used in construction.

c) Sensors control are important for monitoring.

d) Gas extractions from the ground is dangerous.
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