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Mporpammy oucumnnuHbl paspabotan(a)(v1) AoueHT, K.H. (noueHT) Kemanos P.A. Kadenpa
BbICOKOBSI3KUX HECPTEN U MPUPOLHBIX OBUTYMOB VIHCTUTYT reonornm n Hedptera3oBbliX TEXHONOMUIA |
Ruslan.Kemalov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

TOTOBHOCTb BbIMYCKHKOB K NMPOU3BOACTBEHHO-TEXHONOMMYECKOW U MPOEKTHON AeATENbHOCTY,
obecneunBaloLlei MofepHM3aLmnio, BHeApeHNe 1 akcnnyataumio obopynoBaHus ans 0obbiuu,
TpaHcrnopTa 1 XpaHeHusl HedpTh 1 rasa

[fOTOBHOCTb BbIMYCKHUKOB K OpFaHVI3aLI,VIOHHO-yrIpaBﬂeH‘-IeCKOVI OEeATENbHOCTU ONA NPUHATUA
I'IpOCpeCCI/IOHaﬂbeIX peLIJeHI/II7I B MeXaoncunnnmHapHbIX obnacTsax COBPEMEHHDbIX HeCpTel'a3OBbIX
TEXHONOrniM C UCMNoNb30BaHNEM NPUHUNMNOB MEHEOXMEHTA N yrnpaBneHns

"OTOBHOCTb BbINYCKHUKOB K YMEHMIO 0OOCHOBbBIBATb 1 OTCTanBaTb COBCTBEHHbIE 3AK/TIOYEHNS U
BblBOAbl B ayANTOPUAX PA3HOM CTENEHN MEXANCLUUNINHAPHON NPOoddeCcCnoHanbHom
NOArOTOBNEHHOCTHU

COTOBHOCTb BbIMYCKHUKOB K CaMO00y4eHMI0 1 HENPEPLIBHOMY MPOCPECCUOHANIBHOMY
CaMOCOBEPLIEHCTBOBAHNIO B YCTOBUSIX aBTOHOMUU 1 CamMoyrnpaBieHuns

OsnapeHve CTyaeHTamMmn 3HaHMSIMK N0 OCHOBaM Pecypco- 1 aHeprocbeperatowwmx TeXHONOr i
YrNeBoA0POAHOMO Chbipbsi, MOHUMaHNE OCHOBHbIX MPUHLIMMOB CHUXEHWS NOTepb YrNeBoaopoa0B Npw
cbope, NOAroToBKe, TPAHCMNOPTE M NepepaboTke, oBnaneHne 3HaHNSMU 06 3PXEKTUBHOCTY
MCNONb30BaHNS YrNEBOAOPOLHOMO Chipbsi B 9HEPreTuke, 06 anbTepHaTUBHBIX U NEPCNEKTUBHbBIX
NCTOYHUKAX SHEepPruu.

OBnageHne CTyaeHTaMy 3HaHMSMI MO OCHOBAaM PECypPCo- U aHeprocbeperarowmx TeXHONOrni
yrneBoaopOaHOro Chipbs;

LocTuxeHne cTyaeHTaMn NOHUMAaHNS OCHOBHBIX MPUHLIMMOB CHUXEHMS NOTepb YrNeBoAopoa0B Npu
cbope, NoAroToBKe 1 TpaHcnopTe n nepepaboTke;

OsnageHve CtyoeHtTamMmm 3HaHnsaAMun 06 SCpCpeKTVIBHOCTVI MCcnonb30BaHM4A yrnesoa0poaHOro Cbipbs B
dHepreTuke, 06 anbTepPHATUBHbIX N NEPCNEKTUBHbBIX NCTOYHUKaX SHEPIUI;

[MoHnmaHwne CTydeHTaMn B3aNMOCBA3N SHGDFOCGGDG)KGHVIH yrneso40poOHOro Chipbs C BONpocamun
aKonornn.

dopmrpoBaHue cnocobHOCTM NOHUMATL (PUNKO-XMMUYECKYIO CYLLHOCTb MPOLLECCOB NPeBpaLLeHns
ra3006pasHbIX roOproYMX NCKOMAeMbIX NMPW UX MOArOTOBKE M NepepaboTke U NCNoNb30BaTh OCHOBHbIE
TEOPETNYECKME 3aKOHOMEPHOCTN B KOMMIEKCHOM NPOU3BOACTBEHHO-TEXHONOMMYECKOWA
LEeSATENbHOCTH.

CDOpMVIpOBaHI/Ie CNOCOBHOCTW BbIMOMHSATD pacyeTbl PU3NKO-XMMNYECKNX NapamMeTpoB
TEXHOJIOrn4eckumx rnpoueccos noaroToBkn n nepepa60TKV| ra3oo6pa3Hb|x roproHmMx nckonaemblx.

dopMUpoBaHMe TBOPHECKOTO MbIWIEHUS 1 NPUBUTE HABLIKOB NCMONb30BaHNS NPUOBPETEHHbIX
goyHOAMEHTaNbHbIX 3HAHWIA, OCHOBHbIX 3aKOHOB 1 METOA0B MPKW NPOBEeOEHUN NabopaToOpPHOro Unu
NPOMBILWIEHHOrO 3KCNEepUMEeHTa ¢ nocneaytoulein ob6paboTkol 1 aHann3oM pesybTaTos
nccnegoBaHun.

CDOpMVIpOBaHI/Ie HaBblKOB CaMOCTOATEJIbHOIo NpoBeneHnsa TeopeTnHeCKnX N aKkCnepunMeHTabHbIX
nccnenoBaHuin, cnocobHoCTK NPOrH03npoBaTb XapakTep, cBoWicTBa 1 obnacTb NPUMEHEHUA
nony4yaembixX npoaykTos nepepa60TK|/| Fa3006pa3HbIX F0p6‘-II/IX NnCcKoraembliX.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

[aHHas yyebHas oncumnnnHa BktodeHa B pasgen " M2.B.9 MpodgoeccrnoHanbHbIi" OCHOBHOWA
obpasoBaTtenbHol nporpammbl 020700.68 Meonorns  OTHOCUTCS K BapUaTUBHOM 4acTu.
OcsavBaetca Ha 1 kypce, 1 cemecTp.

CornacHo @I'OC n OOl "Xummnyeckas texHonorus" aucuunnmHa "Coop, TpaHcnopT 1 nepepaboTtka
yrneBo4OpPOLAHOro Cbipba" ABNAETCSA BApUaTMBHOM OUCUMMAUHOM N OTHOCUTCA K
npogoeccnoHanbHOMY LMKy .
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Oucumnnuna "Céop, TpaHcnopT u nepepaboTka yrneBoAOPOLAHOMO Chipbsi" OTHOCKTCS K
OMCLMNANHAM HanpaBneHnsi NoAroTOBKM MarmcTpoB, obyyarowmxcs no HanpasneHuto "lreonorns” Ha
Kagoeape BbICOKOBS3KMX HedpTel 1 npupoaHbix 6utymos (BBH v MB) NHcTTyTa reonornm un
HedoTerasoBbix TexHonorum KoY.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (OOPMUPYIOTCS CNeaytoWwme KOMNEeTEHUNN:

PacwuncpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-10 crnocobeH caMOoCTOSTENBHO BbIOMPATb M NPUMEHATb Ha
(0bLweKynbTypHbIE NpakTMKe METOAbI M CPEACTBA NO3HAHNS AN OOCTUXEHMSA
KOMNEeTeHLMM) NOCTaBNEHHON Lenu
OK-2 FOTOB K CaMOCTOSITENbHOMY 0Oy4eHM0 HOBbIM METoAaM
(0blWeKyNbTypHbIE NccnenoBaHUs N X BHEOPEHMIO B MPOLECC
KOMMNEeTeHL M) NPOodeCCMOHaNbHOM OeATeNbHOCTU
AK-1 crnocobeH camMocTosATENbHO NpMobpeTaTb, OCMbICNNBATD,
TPYKTYpPUpPOBaTh 1 UCNONb30BaTh B N /
(NPOOECCHOHANbHBIE CTPYKTYypuMpoBa crnonb3oBa podheccrnoHanbHom
LEATENbHOCTN HOBbIE 3HAHWNS N YMEHMS, pa3BMBaTb CBOU
KOMMeTeHuunn)
MHHOBALMOHHbIE CNOCOBHOCTHN
cnocobeH rnyboko ocMbicMBaTh 1 OOPMUPOBATb
LOMarHOCTUYECKME pelleHns NpobneM reonorum nyTem
AK-13 NHTEerpaumm oyHaameHTanbHbIX pas3nenos reonornm,
r N3NKN, FEOXUMUN, TMOPOr TN N HX /
(NMpodpeccmoHanbHble e0CpM3MKI, reo i, TNAporeono EHEpHON
reonorumn, HedTSAHOW reonornmn, 3KONOrMYecKom reonorum (B
KOMMeTeHuunn) o
COOTBETCTBUM C NpodounbHON HanpaeneHHocTbio OOIT
MarmcTpaTypbl) 1 CNeunann3mpoBaHHbIX re0TIOrMYeCKUX 3HaHN
MK-3 cnocobeH CamMoCTOATENbHO (DOPMYNMPOBATh LIENK
(npodheccunoHanbHble nccnenoBaHUn, ycTaHaBnMBaTb NOCNEN0BATENbHOCTb PELIEHMNS
KOMMeTeHuunm) 3apay
nK-4 crnocobeH caMoCcToSITENbHO NPOBOANTDL HAY4YHbIE SKCMEPUMEHThI
nu BaHMSA Tb U aHaNM3MpoBaTb
(NPOCPECCHOHANBHBIE ccneposaHus, obobua aHanuanposa
KOMMETEHLIAN) 9KCNepuMeHTanbHy0 MHOPMaLMIO, AenaTtb BbiBOIbI,
doopMynMpoBaTh 3aK/IOHEHNS U PEKOMEHAALNN
MK-6 crnocobeH NPUMEHATb Ha NPaKTMKe 3HaHUS OyHOAMEHTaNbHbIX
(npodheccunoHanbHble N CTbIKOBbIX MPUKNAAHbIX Pa3aenoB cneunanbHbIX UCUUMINH
KOMMNeTeHL M) MarncTepPCKoW Nporpammbl
nK-7 crnocobeH co3naBaTb MOL4ENM N3y4aeMblX 06 HEKTOB HA OCHOBE
NCMNONb30BaHNS YT HHbIX T TUYECKUX M NPaKTUYECKMX
(POCPECCHOHANBHBIE Cronb30 % yrnyéne eopeTnyec pa ec
KOMMETEHLIAN) 3HaHNI B 06NaCT! reonorii, Nony4eHHbIX Npy OCBOEHNN
MarncTepCcKom Nporpammbl

B pesynbtate 0CBOEHUS OANCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

-NPUHLMMBI KNaccudomkaumm n HOMEHKNATYPY OPraHNYecKmx COeAMHEHWNIA; CTPOEHNE OPraHNYecKmx
COeOVHEHWIA; Knaccudrkaumio opraHNYeckmx peakunii; CBOMCTBA OCHOBHbBIX KNAacCOB OPraHn4yeckmx
COEOVHEHWIA; OCHOBHbIE METOAbI CUHTE3a OPraHNYECKNX COEANHEHWIA;

-OCHOBHbI€ 3Tarbl KAYECTBEHHOIO 1 KOIMYECTBEHHOIO XMMMYECKOro aHanmaa; TeopetTnyieckme
OCHOBbI M MPUHLMMbI XUMUYECKMX Y OU3UKO-XMMUYECKMX METOLOB aHanm3a - aNeKTPOXUMNYECKMX,
CreKTpanbHbIX, XpOMaTorpanyeckx; MeToAbl pasneneHmns N KOHUEHTPUPOBAHWS BELLECTB;
MeToAbl MeTponornyecko 06paboTkn pe3ynbTaTtoB aHanM3a;
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-Ha4yana TepMOANHAMMKUN 1 OCHOBHbIE YPaABHEHWUS XMMNYECKON TEPMOANHAMUKN; METOAbI
TEPMOANHAMMNYECKOrO OMUCaHNS XMMNYECKMX N (DA30BbIX PABHOBECUIA B MHOTOKOMMOHEHTHBbIX
cucTemax; TepMoANHaAMUKY PacTBOPOB 3IEKTPONIMTOB U 3NEKTPOXMMUYECKMX CUCTEM; YPaBHEHUS
PopManbHON KMHETUKWN N KUHETUKM CNOXHbIX, LLEMHbIX, FETEPOreHHbIX 1 DOTOXMMUYECKMX peakLmii;
OCHOBHbIE TEOPUWN FTOMOTEHHOr0, FETEPOreHHOr0 N PEPMEHTATMBHOIO Katannaa;

-OCHOBHbIE MOHATUA N COOTHOLWEHUA TEPMOANHAMUKN NMOBEPXHOCTHbIX ABNEHNIN, OCHOBHblE CBOMNCTB
ONCMEPCHbIX CUCTEM;

-3/1eKTPOHHOE CTPOEHEe aTOMOB 1 MONEKY/, OCHOBbl TEOPUN XUMNYECKOW CBA3M B COEOVNHEHNAX
pasHbIX TUMOB, CTPOEHNE BewecTBa B KOHOAEHCUPOBAHHOM COCTOSHUW, OCHOBHblE 3aKOHOMEPHOCTU
NPOTEKaHUSA XUMUYECKMX NPOLLECCOB U XapakTepUCTUKM PAaBHOBECHOIO COCTOSHUSA, METOAbI
onncaHus XMMM4eCcknx paBHOBECUIA B pacTBOpPaX 3NEKTPONNTOB, XMMUYECKME CBOMCTBA 3IEMEHTOB
pasnuyHbIX rpynn MNepnoanyeckon CUCTEMbI U UX BaXHENILNX COeANHEHWNI, CTPOEHME 1 CBOWCTBA
KOOPANHALMOHHbIX COeOVHEHU;

-OCHOBbI TEOPUM NEPEHOCa UMMNYNbCA, TEMNA U MACChl; MPUHLMMbI PU3NYECKOrO MOLENNPOBAHNS
XUMUKO-TEXHONOMMYECKMX NPOLECCOB; OCHOBHbIE YPaBHEHUS ABUXEHNS XUOKOCTEN; OCHOBbLI TEOPUN
Tennonepenayun; OCHOBbl TEOPMU MAcconepenayn B CUCTEMax CO CBOBOAHOM 1 HENOABUXHOM
rpaHuuein pasnena as; TMNoBble NPOLECCHI XMMUYECKON TEXHONOrMM, COOTBETCTBYIOLWME annaparbl
N METOLbl UX pacyeTa;

-MeTOo4bl MOCTPOEHNS IMMNPUYECKUX (CTATUCTUYECKUX) N PUIUKO-XUMUYECKUX (TEOPETUYECKUX)
MoLenen XMMNKO-TEXHOMOrMYeCKMX NpoLeccos.

-yCTPOWCTBO M NPUHLUMN OEACTBAS OCHOBHOIro 060pynoBaHMS NS NOArOTOBKM U TpaHcnopTa HedpTu
1 ra3a; OCHOBbl TEOPUN N METOAbI TEXHONOMMYECKOro Y NPOYHOCTHOMO pacyeTa OCHOBHOIO
TEXHOOrMY4ecKoro obopynoBaHums.

OcHoBHble Ha4yana TepMoAMHaMMKK, MOHATUS SHEPrX, MOLHOCTN, KOS(rLMeHTa NonesHoro
NEencTeuns, BUAbl U UICTOYHUKWN SHEPrnn. VICTOHHUKN N XapaKTEePUCTUKKU NNacTOBON SHEPTrnn, peXnMbI
paboTbl 3anexei;

TexHonornyeckre xapakTepucTuK TONIMBa, ypaBHeHne Tennosoro 6anaHca B obwem Buae,
LmarpamMMbl 3HEPreTUYECKOro U MaTePManbHOro NOTOKOB. TEXHUKY M TEXHONOMMIO CXMUraHns
TONNMBA, TEMNOYTUNM3aUNOHHOE 000PyAOBaAHNE SHEPreTUHECKNX YCTAHOBOK;

MpuHUMNBbI pecypco-aHeprocbeperarowwmnx TEXHONOMMIA YyrNeBoAOPOAHOIO Chipbs; hakTopsl,
BAMSIOWME Ha 3PPEKTNBHOCTb NpoLeccoB cbopa, TpaHcnopTa 1 NOAroTOBKN NPOAYKLMN HETAHBIX
CKBaXWH;

2. DONTXEH yMeTb:

-BblbMpaTh Hambonee adhdeKkTNBHbIE PECYPCO- 1 aHeprocbeperarowme TeEXHONOrn ANs peweHns
3agay nobbiun, cbopa, NOAroTOBKM, TPAHCMNOPTA U XPaHEHWUS yrieBo40pOa0B,

-NPOBOANTL MPOCECCUOHANbHbIN aHanua no Bbibopy aHeprocbeperatoumx TeEXHONOrUA KOHTPONS
paboTbl 060pYyn0BaHNS HEPTEra3oBoro KOMMeKca,

-pelwaTtb NpogeccroHasbHble 3a4a4mn No pecypcocbeperaiolwmm TEXHONOMNSAM 1 TEOPUM
HaAEeXHOCTV OCHOBHOMO M BCMIOMOraTeNibHoro o6opyaoBaHus,

-Bnagetb OCHOBHbIMN HaBblKaMi FpaMOTHOVI aKcnnayataumnm OCHOBHOIo TexXxHONOrn4eckoro
oGopynosava, YMETb pacCHnTaTb OCHOBHbIE pa3Mepbl TEXHONOIr’M4eCKoro O60py,ﬂ,OBaHVI$| nero
NPOYHOCTHbIE XapPaKTEePUCTUKN.

-CMHTE3MpOoBaTb OpraHn4eckmne coegmHeHuns, npoBecTn Ka4eCTBEHHbIN 1 KONMMYECTBEHHbIN aHann3
opraHmn4yeckoro coegmHeHmns ¢ NCNoNb30BaHNEM XUMNYECKUX U CpI/I3I/IKO-XVIMVI‘-IGCKVIX MeTon0B
aHanmaa,

-BblOpaTb METO4 aHanmaa ons 3a4aHHo aHanMTUYEeCKOon 3aa4m 1 NPOBECTU CTAaTUCTUYECKYHO
06paboTky pe3ynbTaToB aHaNMTUYECKMX ONPeLeNeHWii;

Mcnonb30BaTb OCHOBHbIE XMMNYECKNE 3aKOHbI, TepMOONHaMMN4eCkme cnpaBoyHblie OaHHbIE U
KOJIn4yeCTBeHHble COOTHOLLIEHNA HeopraqueCKoM XMW ONa peleHns I'IpOCpeCCI/IOHaJ'IbeIX 3a4au,

-onpenensTb HanpasBNeHHOCTb NPoLiecca B 3aaHHbIX HA4YaNbHbIX YCOBUSX; yCTaHaBIMBATb
rpaHnLbl obnacTter yCTonYMBOCTM (a3 B OAHOKOMMOHEHTHbIX 1 BUHAPHbBIX CUCTEMAX, -ONpeaensTb
COCTaBbl COCYLLECTBYIOWMNX had B OBMHAPHBIX FETEPOreHHbIX CUCTEMAX; COCTABNSATb KUHETUYECKME
ypaBHEHUS B AndOhEPEHLMANBHON N MHTErPanbHON doopMax anst KUHETUHECKM NPOCTbIX peakLuuii
NPOrHO3MpPOBaTh BANSIHWE TEMMEPATYPbl HA CKOPOCTb MPOLIeCcCa;
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-NpoOBOONTb pacyeTbl C NCMNONb30BAHNEM OCHOBHbIX COOTHOLUEHNA TepMoanHaMnK NOBEPXHOCTHbIX
SBNEHNA N pac4eTbl OCHOBHbIX XapakKTepUCTUK ANCNEPCHbIX CUCTEM;

-BbINONTHATb OCHOBHbIE XUMNYECKNE onepaunun, onpeneniatb TepmognHamMm4eckmne XxapaktepmucTtmkn
XUMNYECKUX peaKLum7| N paBHOBECHbIE KOHLUEHTpaunn BewecTs, NPoOrHo3npoBaTtb -BNnsgHune
pasnuyHbIX PakTOpPOB Ha paBHOBECUE B XUMUYECKUX peaKLUNX;

-onpenensitb Xxapaktep OBUXEHUS XMIOKOCTEN 1 ra30B; OCHOBHbIE XapaKTepUCTKM NPOLIECCOB
Tenno- n Maccornepenayn; paccymTbiBaTb NapaMeTpbl U BbIbMpaTb annapaTypy Onsi KOHKPETHOro
XMMUKO-TEXHONOIMYECKOoro npolecca.

-MCNONb30BaTb PUINKO-XMMUYECKUE OCHOBBI NEPepaboTkn NPUPOaHbIX SHEPrOHOCUTENEN B
NPON3BOACTBEHHON OEATENBHOCTY;

-nccnenoBaTb U MPOBOAWTL SKCMEPUMEHTBI B 061aCTU XMMUN U XMUMUYECKO TEXHONOT UK TOMMMBA;

-MCNONb30BaTh HOBEMWMNE OOCTUXEHNS HAYKN N COBPEMEHHOW BbIMNCNTENBHON TEXHUKM B 06nactu
NOArOTOBKWU 1 NepepaboTkn TONnBa;

-nony4yaTtb NPOAYKUMIO C 3a4aHHbIMU PUINKO-XUMUYECKUMU 1 SKCNyaTauNOHHbIMUA CBOWCTBaMU;

-peann3oBbiBaTb METOObI Pa3paboTkn TEXHONOrMi NepepaboTkn TOPAAHOrO Chlipbs AN HYX 1
PErnoHa;

-MccnenoBaTb Y NPUMEHSITb TOPAPbI A1 OYUCTKM CTOYHbIX BOA MPOMbIWNEHHbIX NPeanpusaTuii;
-NPOBOAMTb aHann3 1 BbIbUpaTbh ONTUMasbHbIE YCOBUS NeEPepPaboTKn TOPGSHOIO ChlpbsS.

3. ONXEH BnaneThb:

-9KCMepuMeHTanbHbiIMM MEeTOAaMM CUHTE3a, OYUCTKN, onpeneneHns PusnkKo-XnmMmn4eckmnx CBOWCTB U1
YCTAHOBNEHUA CTPYKTYPbl OpraHnN4eckumnx coenuHeHunn;

-MeTo4aMn npoBeneHnsa XMMn4eckoro aHanmsa u MeTpOHOFI/I'-IeCKOVI OLUEHKM ero pes3ynbTaTtoB,;

-HaBblKaMW BbIYUCNEHUS TEMNOBbIX 3PIEKTOB XUMNYECKUX peaKLu/u7| npwu 3a4aHHoN Temneparype B
YCNOBUAX NMOCTOAHCTBA OaBNneHund nnu O6'beMa;

-KOHCTAaHT paBHOBECUSA XUMNYECKUX peaKLu/l|7| npmn 3a4aHHoOM TeMnepartype; naBneHnsa HacbllWeHHOro
napa Hano nHonsmayalibHbiM BEWECTBOM, COCTaBa COCYWECTBYHOWMNX cpas B OBYXKOMIMOHEHTHbIX
CncTemax;

-MeTo4aMun onpenesieHnsa KOHCTaHT CKOPOCTHU peaKLI,VII7I pa3nnyHbIX NOPAOKOB MO pe3y/ibTaTam
KWHETUYECKOro aKCrnepmMeHTa;

-MeToamMmn N3MEPEHNSI MOBEPXHOCTHOMO HATSXEHWS, KpaeBoro yrna, BennyinHbl aacopbumnm um
yLEeNbHOW NOBEPXHOCTU, BA3KOCTU, KPUTUHECKO KOHLEHTpaLUN MuLennoobpas3oBaHus,
3NEKTPOKMHETNYECKOro NoTeHUMana; MeTogamMm npoBeAeHnst AMCNePCMOHHOIo aHannaa, CUHTe3a
LMCNEPCHBIX CUCTEM M OLLEHKW WX arperatuBHON YyCTONYNBOCTH;

-TeopeTndecknmm Metogamm onncaHms CBOWCTB NPOCTbIX N CJTOXHbIX BEWeCTB Ha OCHOBE
ANEKTPOHHOIo CTPOEHNA NX aTOMOB U MNMONTIOXKEHUA B I'Iepmo,u.mquKoM cncrteme xmmmyeckumnx
3NEeMeHTOB, 3KCNnepuMeHTanbHbIMX METOAaMK onpeneneHns Pusnko-XnmMmn4eckmnx CBOWCTB
HeopraHn4eckunx coeauHeHunn;

-MeTOoAaMN TEXHONOTMYECKMX PACYETOB OTLENbHbIX Y3M10B U AeTanei XuMmn4eckoro obopynoBaHuns;
-HaBblKaMy NPOEKTMPOBAHUS NPOCTENLIMX annapaTtoB XMMUYECKOA MPOMBbIWIEHHOCTH;

-MeTolamMu1 onpeneneHns onTManbHbIX U PaLUVoHaNbHbIX TEXHONOMMYECKMX PEXNMOB paboThbl
obopynoBaHus.

-OCHOBHbIM HaBblKaMi FpaMOTHOVI aKcnnyataumm OCHOBHOIo TeEXHONOrn4eckoro 060py.ﬂ.OBaHl/I9,
YMETb pacCHnTaTb OCHOBHbIE pa3Mepbl TEXHONOIrM4eCKoro o6opynosaHm9 n ero Nnpo4YHOCTHbIE
XapakKTepucTunkun.

-HaBblKaMi peleHNA KOHKPEeTHbIX TEXHONOIrM4eCknx 3anasd,;

-HaBbIKaMy NPaKTUYECKMX PACHETOB NPU UCCNEOoBaHNM peanbHbIX XMMNYECKMX MPOLLECCOB
nepepaboTky NPUPOLHbBIX SHEPrOPECYPCOB;

-HaBblkamu paboTbl HA TEXHONOrMYeCckoM 06opynoBaHMM, NabOPaTOPHbIX yCTAHOBKAX U
COBPEMEHHBIX MpMbopax 1 KoMMbloTepax;
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4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:
-popMUpOBaHMS 3HAHUI MO OCHOBHbBIM OU3NKO-XUMUYECKUM N 3KCMlyaTaunoHHbIM CBOMNCTBAM
HeMTM N HegTenpoayKTOB;

-0OPMMPOBAHNS 3HAHWIA MO TEXHONIOMMN NOArOTOBKM 1 NepepaboTkn HEGTSHOMO Cbipbsi C
Nnony4YeHMeM acCopTUMEHTa HePTENPOAYKTOB, OTBEYAOWMX COBPEMEHHbIM HT 1;

BbIBOpa ONTMMaNbHOro pelleHns nepepaboTkn yrneponHOro Chipbsi.
- TOTOBHOCTb NPOSBNATbL MHULMATKBY, B TOM YUCNE B CUTYaLUSX PUCKa;

- CaMOCTOSITENIbHO NpMobpeTaTtb C MOMOLLbIO MHPOPMALMOHHBIX TEXHONOMMIA U UCMONb30BaTh B
NPaKTUYECKOWN AesTENIbHOCTUN HOBbIE 3HAHMS U YMEHUS, B HOBbIX 0ONacTsX 3HaHWNA,
HenocpenCTBEHHO HE CBA3aHHbIX CO CHpeport OeaTeNnbHOCTH;

- doopMynMpoBaTh 1 pewaTb 3a4ayn, BO3HMKaOWMe B X04e Hay4YHO-MCCeaoBaTebCkon 1
NPakTUYECKOW O0eaTeNbHOCTY;

- UICNONb30BaTb HA NPAKTUKE 3HAHWUS, YMEHMSI U HABbLIKW B OPraHmn3aumnmn nccrnenoBaTebCkux,
MPOEKTHBIX N KOHCTPYKTOPCKMX paboT, B ynpaBneHUmn KONnekT1BOM;

- N3MEHATb Hay4HbIl N HAYYHO-NPOW3BOACTBEHHbI NPOJUIb CBOEW NPOPECCUOHANTIbHOM
NesaTenbHOCTH;

Hay4YHo-nccnepnosarenbckas gestenbHoctb (HUL):
- CNONb30BaTh METOAONOMMIO Hay4YHbIX UCCNeaoBaHui B NpodyecCMoHanbHON AeATENbHOCTHY;

- ncnonb3oBaTb NpogpeccroHanbHble NPorpamMmmHbIe KoMn4nekcbl B 06nactu MmateMaTn4eckoro
MOLENNPOBaHUA TEXHONOINMYECKMX NpoLeccoB n O6beKTOB;

- NPOBOAMUTb aHaNN3 U CMCTEMATU3ALMIO HAYYHO-TEXHNYECKON MHCPOPMALIMK MO TEME
nccnenoBaHus, OCyIWeCTBNSTb BbIOOP METOAMK M CPEACTB PeeHns 3a8a4n, NPOBOANTb NATEHTHbIE
nccnenoBaHust ¢ Lenbto obecneyeHmns NaTeHTHOM YUCTOTbl HOBbIX Pa3paboTok;

- IPUMEHATb NONy4eHHble 3HAHUA ONA pa3pa60T|<|/| n peann3aunnm npoekTos, pa3/inyHbIX Npoueccos
I'IpOI/I3BO,EI,CTBeHHOI7I OeATeNbHOCTW,

- NPUMEHATb MEeTO 0000 NMPOEKTNPOBAHNA;
- UCMNOJIb30BaTb aBTOMatn3nNpoBaHHblIE CUCTEMbI MPOEKTUPOBAHUA;

- OCYLWECTBNSATb pacyeTbl M0 NPOeKTaM, TEXHNKO-9KOHOMUYECKOro U (PYHKLIMOHANBbHO-CTOMMOCTHOMO
aHanmnsa agpekTUBHOCTM NPOEKTUPYEMBIX annapaToB, KOHCTPYKLUMIA, TEXHONOMMYECKUX NPOLIECCOB;

- paspabaTbiBaTb OnepaTuBHbIE NNaHbl NPOBEAEHNS BCEX BUAOB AESTENbHOCTU, CBS3aHHOM C
nccnenoBaHUeEM, paspaboTkoit, MPOEKTMPOBAHEM, KOHCTPYMPOBAHNEM, peann3aunein n
ynpaBfieHNEM TEXHONOMMYECKMMIM NpoLieccamMm U Npon3BoACTBaMM B obnactu aobblun, TpaHcnopTa
N XpaHeHns yrneBonopPOL0B;

NPOn3BOACTBEHHO-TEXHONOrnyeckas gearensHoctb (MT.O):

- NPUMEHSTb MHHOBALMOHHbIE METObI AN PELEHNS NPON3BOACTBEHHbIX 3a4ay;

- KOHCTPYMpoBaTb U pa3pabdaTtbiBaTb HOBblE MHHOBALIMOHHbLIE TEXHONOMMYECKNE MPOLIECCHI 1
obopynoBaHne HedpTerazonobblium U TpaHcnopTa HedTH 1 rasa;

- aHaNM3npPoBaTb BO3MOXHbIE NHHOBALMOHHbBIE PUCKW MPU BHEAPEHMUN HOBbLIX TEXHONOMMA,
060pynoBaHNS, CUCTEM;

- NPUMEHSITb NONYYEHHbIe 3HaHMS AN1s Pa3pPaboTKM NPOEKTHbIX PeeHnii No YNpaBneHno Ka4ecTBOM
B HedoTerasoBoM NpPon3BOACTBE.

-MPUMEHSITb 3HAHNS 3aKOHOB, TEOPUIA, YpaBHEHWIA, METOIOB XMMUYECKO TEXHONOrMM NPU N3yHeHUn
N pa3paboTke NpoLEeccoB NOArOTOBKM U NepepaboTky roproYmx NCKonaeMbix

-CaMOCTOATENbHO BbIMONHATb PacyYeTbl OCHOBHbIX TEXHONOMMYECKMX NapamMeTpoB NPoLEeCccoB
MOArOTOBKM 1 NepepaboTkn roptodmx MCKonaeMbix

-MPUMEHSITb OM3NKO-XMMMYECKe METObl CCNeNoBaHNS U pas3aeneHns ons onpeaeneHns CBOMCTB
FOpPHYMX MCKONAEMBbIX

-BbINONHATL 006PabOTKY 1 aHaNN3 AaHHbIX, NONYYEHHbIX MPY TEOPETUYECKMX U 3KCMEPUMEHTASTbHBIX
nccnenoBaHUsIX TONMBA M YrNepoaHbIX MaTepunanos
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4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ MOoayns
Obwas Tpya0EMKOCTb AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHUL(bl) 72 yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCUMMAUHBLI 3a4eT B 1 cemecTpe.

CyMmMapHO no gucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6anno., ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbBHO" (Heyn.).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 gucumnInHe/ Moaynio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
Henensa MX TPyAOEeMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmellabopatopHbie

3aHATUA paborbl

Paspen
N AducunnnuHbl/ CemecTp
Moayns

Nekuunn

Tema 1. 1. Muposble
TeHOeHunn
nepepaboTky HePTH 1
rasa, Hegprte- n
rasoxnummu.
Wcnonb3oBaHne
NoMyTHOro HedPTAHOro
rasa u nepepaboTtka
rasa B LLefIoM.
TeHoeHuMn passnTns
MNPOBOWA
HedoTerazoxmmum. 2.
OcHoBHble cBeeHuns 0
NPUPOOHbIX rasax. Hay4HbI
1. |[3HaveHne NpmMpoaHbIX 1 1-2 1 0 2 noknan
rasos B 9KOHOMUKE.
Cocras n csoncrtea
NPUPOLHbLIX ra30B U
ra3okoHneHcaTos. 2.
TpaHcnopTmposka
NPUPOLHbLIX ra3os.
CopepxaHue un
3Ha4YeHne ONCLUMNINHbI,
” ee B3aMMOCBS3b C
apyrumm
€CTeCTBEHHbIMU
Haykamu. TeHgeHuun
pas3BMTUS ra3oxXnMun B
Poccum n 3a pybexom.
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. 1. PaspaboTtka
n sKcnnyaraums
rasoBblIx
MecTopoxgeHun. 2. a3 Hay4HbI
2. [ra3okoHOeHcaTHbIX 1 3-4 1 0 2 noknan
MEeCTOpOXAeHuN. 3.
[Mpombicnosas
cenapaumus n macnaHas
abcopbuus rasa.

Tema 3. 1.
®dpakunoHHas
neperoHka. 2.
HwnskotemneparypHas
nepepaboTka
npupoaHoro rasa. 3.
Ocyuwka 1 o4nctka
NPUPOLHOro rasa.

Tema 4. 1. VIamepeHune n
pacyeT gpas3oBbiX
COOTHOLWEHW B
YClIOBUSIX paBHOBECUS

ans KONMOKBUYM
4. MHOIOKOMIMOHEHTHbIX 1 1-2 0 0 1
cMeceit. 2. PacyeTbl
pacxona un cxarus.
N3mepeHns pacxona
rasa.

Tema 5. 1. TpaHcnopT u
pacnpeneneHve
npupogHoro rasa. 2.
[Mon3eMHoe xpaHeHue
npupoaHoro rasa. 3.
Crabununsaums un
nepepaboTka rasosbix
KOHOEeHCcaToB.

Tema 6. 1.
Tepmunyeckune n
TepMoKaTtanntTmyeckmne
npes HUS HUBLWKX }
nggaFc?:ileosux > Hay4HbI
' 1 -1 1 1 Kn

6 YrNeBofopOIoB. 2. 9-10 0 noknag
OkucnuTenbHble
npespalleHus
rasoobpasHbix
YrneBoOPOLOB.

Hay4YHbIN
1 5-6 1 0 1 noknan

Hay4YHbIN
1 7-8 1 0 1 noknapg,
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 7. 1.
CenapauunoHHoe
obopynoBaHue. 2.
YCTaHOBKW NSt OCYLIKMN
rasa. 3. YcTtaHoBku
pereHepauuu. 4.
YctaHoBKM
ctabunusaumm
KOHIOeHcara.

KONMNOKBUyM

Tema 8. 1. lNeumn ong
Harpesa rasa,
KoHOeHcarta n HedpTu. 2.
YCTaHOBKM OYUCTKU
rasa ot ceposogopona.
3. YctaHoBkM
NPOMbICIOBOM
NoAroTOBKN HEPTH.

oT4yert
KONnoKkBnym

Tema 9.
MogennposaHue
MOTOYHbIX CXEM 1
pacyeTt 6banaHcos,
COCTaBOB "
nokasartenen kayecrea
NMOTOKOB NPOMbIC/I0BOW
noaroToOBKN 1
nepepaboTku
yrneesoaopoaHoro
cblpbs (rasa,
KOHOeHcaTa v HedpTw)

7-8

KypcoBasi
paboTta no
oNCUMNANHE

10.

Tema 10. PazpaboTka
NOTOYHOW CXEMbI
rasonepepabarbiBatoLLel
3aBoga.

o

9-10

MMCbMEHHas
paboTta

11.

Tema 11. Peakuunn
OpraHnyeckumx
coeauHeHuin. Muponus,
cynbdmposaHue,
cynbhaTnpoBaHue

11-12

KONnokenym

12.

Tema 12. Pacuer
YCTaHOBKMW MONy4eHns
cepbl MeTogom Knayca

13-14

MMCbMEHHas
paboTta

Tema . UTorosas
doopma KOHTpoOns

3a4ert

NTtoro

18

4.2 CopepXxaHue ONCLUMIUHDI
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Tema 1. 1. MupoBble TeHaeHLUN NepepaboTkn HedpTn U rasa, HedpTe- U Fa30XUMUM.
Mcnonb3oBaHue NonyTHOro HepTIHOro rasa u nepepaboTka rasa B L,e/IOM. TeHAeHUUK
pa3BuTUsi MUpOBOW HedpTerazoxmmmum. 2. OCHOBHble CBeAEHUS1 O NPUPOAHBIX ra3ax. 3HaueHue
NPUPOAHbIX ra30B B 3KOHOMUKe. CocTaB M CBOMCTBA NPUPOLHbIX Fa30B U ra30KOHAEHCaTOoB.
2. TpaHcnopTMpPOBKa NPUPOAHbIX ra3oB. ComepXxaHue U 3Ha4YeHMe AUCLUMIUNHDI, U ee
B3aUMOCBSI3b C APYrMMU eCTECTBEHHbIMW HayKaMu. TeHAeHUUN pa3BUTUS FrAa30XUMUU B
Poccuu n 3a py6exom.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

1. MupoBble TeHAeHUUN nepepaboTkn HedpTK 1 rasa, Hedpte- 1 razoxummmn. Vicnonb3osaHuve
MOMNYTHOro HedPTSHOMO rasa v nepepaboTka rasa B LiefioM. TeHOEeHUNN pa3BUTUS MAPOBO
HedpTerazoxumun. 2. OCHOBHblE CBELEHNS O NPUPOLHbIX ra3dax. 3Ha4YeHne NPMPOOHbIX ra30B B
akoHomuke. CocTaB 1 CBOMCTBA NPUPOHbIX Fa30B U ra3okoHAeHcaToB. 3. TpaHCnopTMpPOBKa
NPUPOLHbIX ra3oB.

naboparopHas pabora (2 4aca(oB)):

TexHonornm n3eneyeHnst nepsoro nokoneHns.CoBpeMeHHble TEXHONOrnnN n3enedveHms. AHanms
3doPEeKTUBHOCTN

Tema 2. 1. PaspaboTtka 1 aKkcniyataums ra3oBbiX MECTOPOXAEHMNA. 2. a3 ra3oKOHAEeHCaTHbIX
mecTopoxaeHun. 3. MpombicnoBas cenapaumsa U macnsiHas abcop6buus rasa.

ek MoHHoe 3aHsiTue (1 Haca(os)):

1. PaspaboTka v akcnnyaTaums ra3oBblX MECTOPOXAEHWIA. 2. a3 ra3oKoHAeHCaTHbIX
MecTopoxaeHuid. 3. NpoMbicnoBas cenapaumns 1 macnsiHas abcopbuns rasa.

naboparopHasi paborta (2 4aca(oB)):

MepepaboTtka GBUTYMOB pa3nMYyHOM NPUPOAblI B CUHTETUYECKY0 HedhTb. CTatuctTuyeckue
nccnenoBaHUsl NPON3BOACTBEHHbIX Nokasatenei. [NonydyeHne n aHanna BoAo- HEATSHbIX 3MYNbCUIA.

Tema 3. 1. dpakumnoHHas neperoHka. 2. HuskoremneparypHasi nepepaborka npupoaHoOro
rasa. 3. OcyLuka ¥ oyncTKa NpupoaHoOro rasa.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

1. dpakumoHHas neperoHka. 2. Hu3kotemnepartypHas nepepabotka npmpoaHoro rasa. 3. Ocywka u
o4McTKa NPMPOLOHOro rasa.

naboparopHasi pabora (1 4aca(oB)):

BrcObpekunHr T9Xenoro HegPTSAHOro Chipbs. TEePMUYECKNIA U TEPMOKATANNTUYECKMIA BUCOPEKUHT.
YnbTpassykoBas 0bpabotka BUTYMUHO3HbLIX NOpPo4 1 BUTYMOB.

Tema 4. 1. U3MmepeHue n pacuyet pa3oBbiX COOTHOLLEHUN B YCNOBUSAX paBHOBECUS ONs
MHOrOKOMMOHEHTHbIX cCMeceMn. 2. PacyeTbl pacxona u cxaTtusa. U3amepeHus pacxopa rasa.

naboparopHas paborta (1 4aca(oB)):

1. I3amepeHune 1 pacyeT pa3oBbIX COOTHOLWEHWUI B YCNOBUAX PABHOBECUS O/ MHOrOKOMMOHEHTHbIX
cMmeceln. 2. PacyeTtbl pacxona n cxaTtus. MIamepeHns pacxona rasa.

Tema 5. 1. TpaHcnopT u pacnpeneneHne NpupoaHoro rasa. 2. lMNonsemHoe xpaHeHue
npupoaHoro rasa. 3. Crabunusaums n nepepaboTtka ra3oBbiX KOHOEHCATOB.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

1. TpaHcnopT v pacnpeneneHve NpupoaHoro rasa. 2. NoasemMHoe xpaHeHre NpUpPoaHOro rasa. 3.
Crabunusaums n nepepaboTka ra3oBblx KOHAEHCATOB.

naboparopHas pabora (1 4aca(oB)):
YnaenueaHue neTy4mx npoaykToB v nx nepepabotka GUTYMOB 1 CBEPXTSXENbIX HEPTEN.

Tema 6. 1. Tepmuueckue 1 TepMoKaTanuTMyeckme npeBpaLLeHUsi HU3LWKNX napadouHOBbIX
yrnesonoponoB. 2. OKUcNuTeNnbHble NpeBpaLLeHUsi ra3oo6pasHbIX Yyrneson0po.n00B.

JNeKunoHHoe 3aHsitne (1 4yaca(os)):

1. TepMuyeckme n TepmokaTanMTUyecKne NpeBpalleHnst HU3WnxX napagoUHOBLIX YrIeBoa0POAos. 2.
OkucnuTenbHble NPeBpalLeHnNs ra300bpasHbIX yrneBoaopPOL0B.

naboparopHas pabora (1 4aca(oB)):

5 VIHaekc kanutanbHbIX BNOXeHu HenbcoHa - dappapa. 3aBUCUMOCTM MHBECTULMIA OT MPOEKTHOM
NPON3BOAMTENBHOCTM 1 CMOCOO0B rpadomMyeckoro NpeacTaBneHns MaTepuanos.
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Tema 7. 1. CenapaumoHHoe obopyanoBaHue. 2. YCTaHOBKM OJist OCYLUKM rasa. 3. YCTaHOBKMU
pereHepauum. 4. YCTaHOBKM cTabunusauumm KoOHOeHcara.

JNeKunoHHoe 3aHsitne (1 yaca(os)):
OCHOBHOE W BcriomoratenibHoe 06opynoBaHmne
naboparopHas pabora (1 4aca(oB)):

AHanm3 n oueHka athPeKTUBHOCTM YCTAHOBOK M 0bopynosaHus. 1. CenapaumoHHoe obopynoBaHue.
2. YCcTaHOBKM Ons OCywku rasa. 3. YCTaHOBKM pereHepauun. 4. YCTaHOBKU cTabunmaaumm
KoHOeHcara.

Tewma 8. 1. lNeum pna HarpeBa ra3a, KoHoeHcara n HedpTu. 2. YCTaHOBKM OYUCTKM rasa ot
cepoBoaopoaa. 3. YCTaHOBKM NPOMbIC/IOBOM NMOATrOTOBKU HedpTu.

NeKuMoHHoe 3aHsiTue (1 aca(os)):
ConepxaHme N 3Ha4eHne ancunninHbl, 1 ee B3anMOCBA3b C OPYrMMnN €CTECTBEHHBbIMI HayKaMW.
naboparopHasi paborta (1 4aca(oB)):

AHanns 1 oueHka 3gEKTUBHOCTI YCTAHOBOK 1 obopynoBaHus. 1. MNMeun ons Harpeea rasa,
KoHOeHcaTta u HepTW. 2. YCTaHOBKM O4YUCTKM rasa ot cepoeogopoa. 3. YCTaHOBKM MPOMbICNOBOWA
NOAroTOBKN HEQOTN.

Tema 9. MogenupoBaHue NOTOYHbIX CXEM U pacyeT 6anaHCoOB, COCTaBOB U NoKa3atenemn
KayecTBa NOTOKOB NPOMbIC/IOBOM NOATOTOBKM U NepepaboTku yrneBoaopoaHOro chipbs (rasa,
KOHOeHcaTta u HedpTH)

NeKuunoHHoe 3aHsitne (1 yaca(os)):
TeHpeHUMn pas3snTns razoxnmum B Poccum n 3a pybexom.
naboparopHasi pabora (1 4aca(oB)):

MO,D,eJ'II/IpOBaHI/Ie MOTO4YHbIX CXEM N pacyeT H6anaHcoB, COCTABOB W Moka3aTtenei ka4ectsa NoTokoB
NPOMbICIOBOM NOATOTOBKN U rlepepa60T|<|/| yrnesonopoanHOro Cbipbs (ra3a, KOHOeHcaTa 1 HGQDTVI)

Tema 10. Paspabotka NOTOYHOM CXeMbl rasonepepabarbiBaloLLLero 3aBona.
naboparopHas paborta (2 4aca(oB)):
PaspaboTka NOTOYHOM cxeMbl rasonepepadaTbiBatollero 3asoaa.

Tema 11. Peakuuu opraHu4yeckmx coeguHeHumn. Nuponus, cynbcuposaHue,
cynbdpaTtupoBaHue

naboparopHasi pabora (2 4aca(oB)):

Peakuun opraHnyecknx coeanHeHmin. llabopatopHoe npoeeneHue npoueccos: 1. MNMuponus, 2.
cynbgoupoBaHue, 3. cynbaTnpoBaHme

Tema 12. PacyeTt ycTaHOBKM nony4yeHus cepbl Metonom Knayca
naboparopHas pabora (3 yaca(oB)):
PacyeTt yctaHOBKM nonyyeHns cepbl Metogom Knayca

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITeNIbHOM paboTbl AUCUUMIUHBI (MOLYNSA)

KTPOHHEBH
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 1. 1. Muposble
TeHOeHUnu
nepepaboTky HedPTN 1
rasa, HepTe- u
rasoxmmmu.
Vcnonb3oBaHne
NOMNYyTHOrO He(PTAHOro
rasa u nepepabotka
rasa B Liefiom.
TeHaoeHUMM passmTus
MUPOBOIA PaboTta
HedpoTerasoxumunu. 2. CTYOEHTOB C
OcCHOBHble cBEEeHMS 0 NEKUNOHHbIM
NPUPOOHbIX rasax. mMartepuasnom,
1. |3Ha4YeHne NpupoLaHbIX 1 1-2 |noucke n 3 Hay4HbIA Ooknan
ra3oB B 3KOHOMMKE. aHanuse
CocrTaB 1 cBoicTBa mMartepwvarnos 13
NPUPOOHbIX ra3oB 1 nMTepaTypHbIX 1
ra3okoHOeHcaTos. 2. 9NEKTPOHHbIX
TpaHcnopTupoBka
NPUPOOHbIX ra30B.
CopepxaHue u
3Ha4YeHne OUCUUMNInHbI,
N ee B3aMMOCBS3b C
Apyrumm
€CTECTBEHHbIMU
Haykamu. TeHoeHummn
pasBUTUS ra3oxmmmmn B
Poccum 1 3a pybexom.
Tema 2. 1. Pa3zpaboTtka Pabota
N aKcnnyaraums CTYOEHTOB C
rasoBblX NEKLUMOHHbBIM
MecTopoxgeHun. 2. a3 marepuasnom,
2. [ra30koHOeHCcaTHbIX 1 3-4 |noucke n 3 Hay4HbIA Ooknan
MEeCTOPOXOeHUN. 3. aHanuse
[Mpombicnosas marepuasnos 13
cenapaums n MmacnsHas nMTepaTypHbIX 1
abcopbums rasa. 3NEKTPOHHbIX
Tema 3. 1. Patora
o
rneperoHka. 2. MaTEPMANOM
3. E;ggg;%g?f: arypHas 1 5-6 [nowucke n 5 Hay4HbI goknan
npupogHoro rasa. 3. aHannse
Ocyuwka n ounctka Marepnanos s
NpUPOLHOro rasa. MTepaTypHBIX 1
9NEKTPOHHbIX

KETPOHHBH
B_EPCHTET
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Buabl
M| pasen oecrpeena cauocromonuoh Tpyaooukoo coucromemon
P CR’ NeHTOB paboTbl
Tema 4. 1. 'amepeHue n NnoAroToBka K
pacyeT pasoBbix KONNOKBUYyMy
COOTHOLIEHWIA B Pabota
yCnoBUSIX paBHOBECUS CTYLEHTOB C
ons NEKLNOHHbBIM
4. MHOIOKOMMOHEHTHbIX 1 1-2 mMartepuasnom, 5 KONMOKBIyM
cMecen. 2. PacyeTbl noucke u
pacxoga n cxatus. aHanuse
N3mepeHns pacxona mMaTepuanos 13 n
rasa.
Tema 5. 1. TpaHcnopT u E{aﬁloefms c
pacnpegneneHune
npupogHoro rasa. 2. NEKLIMOHHBIM
5 lMoa3eMHoe xpaHeHue 1 7.8 Marepuanom, o
- |npupoaHoro raza. 3. - noucke n 3 Hay4HbIA goknag
Crabwnusaums n aqannse
nepepaboTka rasosbix Marepnanos 13
KOHOEHCaTOoB. MTEPATYPHBIX 1
9NEKTPOHHbIX
Tema 6. 1.
Tepmuyeckune u E%?J'O;F?TOB c
TepMokatanuTnieckmne NEKLMOHHDIM
npeBpaLeHns HNILWNX
mMaTepuanom,
6 napacpuHoBbix 1 9-10 [nowucke un 4 Hay4HbI OoKna
" lyrnesonoponos. 2. y A A
OkncnutenbHble aqannse
npEBpaLICHNS mMaTepuanos un3
ra3oobpasHbIx nTeparypHeix 1
YT TIEBO0POIOB. 9NEKTPOHHbIX
Tema 7. 1. noaroToBka K
CenapauunoHHoe EO%HOKBMVMV
o6opynosaHue. 2. avbora
YCTaHOBKM NS OCYLWKN CTYAEHTOB C
7. |rasa. 3. YcTaHoBKM 1 3-4 ’;Zﬁ””ﬁ”“b': 4 KONNOKBUYM
pereHepauu. 4. nom?:ge?nno ’
YcTaHoBKM
ctabunmnsaumm aqannse
KOHIeHcaTa. MaTepuanos 13
Tema 8. 1. Neun ons
Harpesa rasa,
KOoHOeHcarta u HedoTu. 2.
YCTaHOBKN OYUCTKU noaroToska K
8. rasa ot cepoBogopoa. 1 5-6 KONNOKBUYyMy 3 KONNOKB1yM
3. YcraHoBku
NPOMbICNIOBOM
NOAroTOBKM HEQPTN.
PerncrpaumnoHHblii Homep 3 OBAEKTPOHHEH
Bl VHUBEPCHTET
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Buasi § ®opMbl KOHTPONSE
N Pasnoen Cemect Hepnens | camocTtosiTeNibHOMN prﬂ,oeMKOCTb CaMOCTOSITe/IbHO
JucumnnuHbl Pcemectpa pa6oTbl (B yacax) a6oTbl
CTYAEHTOB P
Tema 9.
MognenuposaHue
MOTOYHbIX CXEM U Eougg;g;Kaa%me
pacyeT 6anaHcos, yp b
oedidied goéumcumnnMHe 5
5 T K Bas
g [nokasareneit kayecTsa 1 7.8 CTa ,u,oel-?TOB c 4 n}épﬁlgcﬁmn%?/mo; :
" [NOTOKOB NPOMbICNIOBOM neY<LI,I/IOHHbIM
NOArOTOBKM U MaTepnanom
nepepaGoTku nomcFK)e v aHanu
yrneeso40pOAHOro
cbipbs (rasa,
KoHOeHcaTta n HedpTu)
MOAroToBKa K
NMUCbMEHHOM
Te Pabot
Tema 10. PaspaboTka gf 6:e§m§6co 2
10,|1OTO4HOM CXEMbI 1 9-10 ﬂe>II(LI,I/IOHHbIM 4 MCHMEHHAA
‘IrasonepepabartbiBatoLeno paboTta
Sanons MaTepuanom,
: noucke un
aHanuse
marepuano
NOAroToBKa K
KONTOKBMYMY
Tema 11. Peakunn 536;10;103 c
OpraHnyeckumx y
y NEKUMOHHBIM
11.|coeamHenun. MNuponus, 1 11-12 MATEDNANOM 4 KONNOKBUYM
CynbdmpoBaHue, nomcFK)e no
NbgpaTMpoBaHm
Cynegpatposatqne aHannse
mMarepuanos 13 n
MOAroToBKa K
NMUCbMEHHOM
paboTte PaboTta
Tema 12. Pacuer CTYLEHTOB C
12.lycTaHOBKW nony4eHns 1 13-14 (neKUMOHHbIM 4 nggl;l:l:HHaﬂ
cepbl MeTonoMm Knayca MaTepuanom, P
noucke un
aHanuse
marepuano
Wtoro 46

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

PernctpaunoHHbIn Homep 3
Ctpanunua 15 n3 22.
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PaboTta cTyAeHTOB C NEKLUNOHHbIM MaTepuanom, MoOUCKe 1 aHanm3e MaTepuanos U3 nuTepaTypHbIX 1
9NEKTPOHHbIX UCTOYHMKOB MHApOpMaLMK NO 3a4aHHO TeMe, MePEBOA MaTeEPManoB U3 TEMATUYECKNX
NHAPOPMALIMOHHbBIX PECYPCOB C MHOCTPAHHbLIX A3bIKOB, M3YYEHNE TEM, BbIHECEHHbIX Ha
CcaMoCTOoSITENbHYIO NPOPaboTKy, N3y4eHne METOANYECKMX YKa3aHWU 1 NOArOTOBKE K BbINONHEHWIO
nabopaTtopHbIx paboT Ha OCHOBE aNeKTPOHHbIX pecypcos B Scopus, Thomson Reuters, Web of
Knowledge 5.6, Web of Science, Web of Science n ResearcherlD, EndNote Web, Journal Citation
Report 2010, Scifinder, pecypcos BAK, nanannin BAK. Co3naHne nHTerpmpoBaHHom cpeabl
COBMECTHO paboThbl, BU3yanMaauumn, MHTepnpetauumn, aHanuaa, cbopa 1 B3anMHOA CUHXPOHM3aALUK
OaHHbIX B BUAE UHTErPMPOBAHHOM NHPOPMALIMOHHOM cpeabl NOAOEPXKN MPUHATUS PeeHA
HedgoTerasoBbIx NPeANPUATUIA. DNEKTPOHHbI 0O6pa3oBaTebHbI Pecypc, MOHOrpadun, Hay4Hble
cTatbu, y4ebHble Nnocobus, METOANYECKME YKa3aHUSI.

NHTepakTuBHbIE METOABI OBYHEHUS, KEAC-TEXHONOMMI, METOL NPOEKTOB, MOPTAONNO, ONCKYCCUS,
TPEHWHr, urpa. MpoBoasiTCS NeKuUn 1 NpakTUYecKne 3aHSTUS C UCMONb30BaHNEM KOMMbIOTEPOB 1
nabopaTopHbIX ycTaHOBOK. Bonbluas 4yacTb MaTepuana nsy4aeTcsi caMocTosTenbHo. CeMnHaphbl B
LIMaNoroBoOM pexume, kK paboTe KOTOpbIX MPMBEKAOTCA BedylWme nccnenosaTen u
cneumnanmcTbl-NPakTUKK, U ABNSOWMNACS OCHOBO KOPPEKTUPOBKM UHANBUOYaNbHbLIX y4eOHbIX
NNaHoB MarncTpa, AMCKYCCUM, KOMMbIOTEPHbBIE CUMYNSILMK, [ENOBbIE U PONEBbIe Urpbl, pa3bop
KOHKPETHbIX CUTyauUuid, rpyrnnoBble OUCKYCCUW, pesynbTaTbl paboTbl CTyAEHYECKUX
nccnenoBaTenbckmx rpyn, By30BCKME M MEXBY30BCKMX UHTEPAKTMBHbIE KOHADEPEHLNN 1
BeGUHapbl, BCTPEYMN C NPeacTaBUTENSIMUA POCCUNCKUX 1 3apyDeXXHbIX KOMMAaHWUiA, rocyaapCTBEHHbIX U
06LecTBEHHbIX OpraHu3auuii, MacTep- Knaccbl 9KCNEPTOB M CNELManMCTOB. SNEKTPOHHbIN
obpaszoBaTesbHbIli PECYPC, MOHOrpadgun, Hay4Hble cTaTby, y4ebHble Nocobusi, MeToanyeckme
yKasaHus.

MpoBoasTcs nekumm n nabopaTopHble 3aHSATUS C UCMONb30BaHNEM YCTAHOBOK, NabopaTopHbIX
CTEHL0B, MOOENMPYIOLWNX NPOLECCH OCBOEHUSI MPUPOAHBLIX BUTYMOB 1 CBEPXTSXENbIX HEQRTEN,
nporpaMM KOMMbOTEPHOrO MOAENUPOBAHNS, KOMMbIOTEPOB. bonblias YyacTb MaTepuana nlyyaetcs
CaMOCTOSATENbHO.

Konnoksuym, nucbMeHHas pabota, TeCTUpOBaHMe, Npe3eHTauus, onpoc, CEM1HApPbI B A1aN0OroBoM
pexunme, K paboTe KOTOPbIX MPUBNEKAKOTCS BeayWwMe NCCNeOOBATENN U CNELNANNCTBI-MPAKTUKK, 1
ABNSAOWMIACS OCHOBOW KOPPEKTUPOBKU MHANBUAYANbHBIX yH4EOHbLIX NIAHOB MarncTpa, AUCKyCccuum,
KOMMbIOTEPHbBIE CUMYNSALUN, LENOBblE N PONEBbIE UrPbl, PA360P KOHKPETHbIX CUTyaLUWiA, rpynnoBble
LNCKYCCUW, pe3ynbTaTbl paboTbl CTyAEHYECKUX MCCNELOBATENLCKUX IPyMM, By3OBCKUE U
MEXBY30BCKMX MHTEPAKTUBHbIE KOHZDEPEHLMM U BEOUHAPDI, BCTPEYN C NPEeaACTaBUTENSMY
POCCUIACKIMX 1 3apybexHbIX KOMNaHWIA, rocyapCTBEHHbIX 1 0OLECTBEHHBIX OpraHn3aunii, MacTep-
Knaccbl 9KCMepToB 1 CNeLnanmcToB.

OneKTPOHHbI 06pa3oBaTeNbHbI PeCcypc, MOHOrpadun, HayyHble cTaTbK, y4ebHble nocobus,
METOOMYEeCcKMe yKasaHusl.

- N3y4yeHne TeopeTNYeCKoro NeKUMOHHOro Matepvana
- NpopaboTka 1 yCBOEHNE TEOPETMHECKOro MaTeprana (OCHOBHas W AOMONHUTeNbHas nutepatypa)

- paboTa Cc pekOMEHyeMbIMA METOANYECKUMI MaTepmanamm (METOOUYECKMI YKa3aHUSMMU,
y4ebHbIMM NOCOOMAMM, pa3naToOYHbIM MaTEPUANIOM)

- BbIMONHEHWE 3a4aHni N0 NPONLAEHHbLIM TEMaM
- NOAroTOBKA K 3a4eTy

(nepeyncnsoTcs BCe BMAbI PaboT, BbINONHSAEMbIE CTYAEHTOM CAMOCTOSATENIbHO B paMKax N3y4YeHuns
JaHHOW ONCLMMNVHDI)

Mo peaynbTtatam ocywecteneHns CPC npumeHsaoTCs cneayowmne Buabl KOHTPONS:

- TEKYLWMA KOHTPONb (B T. Y. ONPOCHI BO BPEMSI CEMUHAPCKMX, NabopaTopHbIX 3aHSTUIA,
KONNOKBMYMOB, MPOBEAEHNE KOHTPOMbHbIX paboT, npuem),

- BkntoyeHune Bonpocos, BbIHOCUMbIX HA CPC B ak3aMeHaunoHHble buneTol,
- NPUEM 3a4ETOB, 3K3AMEHOB

YTeHune nekuuin, C NPUMEHEHNEM UHTEPaKTUBHbIX cpeacTs (Npe3eHTauus B Microsoft PowerPoint),
npoBeneHne nabopatopHbIx PaboT, KOHTPOSNbHbIX PaboT, MOArOTOBKA K Yy4aCTUIO B KOHCPEPEHLMN,
camocTosTeNnbHas pabota CTyLEeHTOB MO TeMaM 1 pasaenam AUCLUUNIMHDI.

KETPOHHBH
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. 1. MupoBble TeHOeHLUN NnepepaboTkm HedpTU n rasa, HedpTe- U ra30XUMUM.
Ucnonb3oBaHue nonyTHOro HepTAHOro rasa v nepepaboTka rasa B LLe/IOM. TeHOeHUUn
pa3sutns MupoBon HedpTerazoxmmmum. 2. OCHOBHbIe CBEAEHUS O NPUPOAHBIX ra3ax. 3HaueHue
NPUpPOOHbIX ra30B B 3KOHOMUKE. CocTaB M CBOMCTBA NPUPOLHBbIX Fa30B U ra30KOHAEHCAaToB. 2.
TpaHcnopTMpoBKa NPUPOAHbIX ra3oB. ComepXxaHue U 3HayYeHMe OUCLUIMIINHDIL, U ee
B3aMMOCBS3b C APYrMMy eCTECTBEHHbIMWU HayKaMu. TeHOeHUUN pa3BUTUS ra3oxummm B
Poccuu n 3a py6exom.

Hay4HbI/ [OKNnag , NPUMEPHbIE BONPOCHI:

1. MI/IpOBbIe TeHoeHunn nepepa60TKV| Hed TV 1 rasa, Hedote- N ra3oxXMMnu. Mcnonb3oBaHue
NnonyTHOro HegTAHOro rasa u nepepaéoTKa rasa B LenoM. TeHgeHunm pa3BUTUA MI/IpOBOI7I
HedTerasoxmmmnm. 2. OCHOBHble cBEOEHUS O NnPUPOAHbIX ra3dax. 3HayeHune NPUPOOHbIX ra30B B
aKoHomumke. CocTaB 1 CBONCTBA NnPUPOAHbIX ra30B N rA30KOHOEHCATOB. 2. TpaHCI'IOpTI/IpOBKa
NPUPOAHbIX ra30B. CouepxaHme N 3Ha4eHne ancunninHbl, 1 ee B3aMMOCBA3b C OPYyrnMun
€CTeCTBEeHHbIMN HayKaMI. TeHoeHUnK pa3BunTUA ra3oxmMnin B Poccum n 3a py6e)KOM.

Tema 2. 1. Pa3spaboTtka 1 aKkcniyatauus ra3oBbiX MECTOPOXAEHMNA. 2. a3 ra3oKOHAEeHCaTHbIX
mecTtopoxnaeHun. 3. MpoMbicnoBas cenapauus n MmacnsiHas abcopbums rasa.

Hay'-le||7| Ooknang , npuMepHbIe BOMPOCHI:

MpooyKTUBHOCTb ra3oBbix CKBaXWH. 3anackl rasa. ['nybuHHble Npobbl NNacToBoi HedpTn. Pexunmbl
akcnayaTauum HedoTsHbIX nnacto. OcylecTBEHNE CaKANHI NpoLecca Npu aKkcnnyatauum
ra3okoHAeHcaTHbIX MeCcTopoXaeHuit. Mpombicnosas cenapaumns. Abcopbums n necopbums.

Tema 3. 1. PpakuMOHHas neperoHka. 2. HuskoremneparypHasi nepepaborka NnpMpoaHOro rasa.
3. OcyLika u ouucTKa NpUpoaHOro rasa.

Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

HeperOHKa OBYXKOMMOHEHTHbIX cmecen. Metoapl CTyrneH4yaToro pac4yeta opakunoHnpoBaHms
MHOrOKOMMOHEHTHbIX CMECE. YI'Ip0LI.I,eHHbIe MeTobl pacyetTa PPakUNOHHbBIX KOIOHH. CooTHoweHne
MeXxXnay 4HMCNoM TeopeTnHeckKnx n OEeNCTBUTENbHbIX Tapenok. KOHCprKLI,I/ISI Tapesiok n nx pa60Ta.
PacueT konnaykoBbIX KONOHH. Pacyet Tapesnok.

Tema 4. 1. U3amepeHue n pacuyet pa3oBbiX COOTHOLLEHU B YCNOBUSAX paBHOBECUS ONs
MHOrOKOMMOHEHTHbIX cCMeceMn. 2. PacyeTbl pacxona u cxatusa. UamepeHus pacxopna rasa.

KONNOKBUYM , NMPpUMEPHbIE BOMPOCHI:

MpencTaBuTb 1 060CHOBATb METOAONOIMIO pacyeToB: 1. M3amMepeHne n pacyeT oas3oBbix
COOTHOLIEHWI B YCNOBUSIX PABHOBECUS 011 MHOTOKOMMOHEHTHbIX cMeceit. 2. PacyeTbl pacxona u
cxartus. N3mepeHunsa pacxona rasa.

Tema 5. 1. TpaHcnopT u pacnpeneneHne NpUpoaHoOro rasa. 2. lMonsemHoe xpaHeHne
npupoaHoro rasa. 3. Crabunusaums n nepepaboTtka ra3oBbiX KOHOEHCATOB.

Hay4HbI [oKNnag , NPUMEPHbIE BONPOCHI:

PasneneHne yrneBooopoaHbix ra3os. 3BneyeHme Xunaokux yrneBoaopoaHbIX KOMMNOHEHTOB 13
NPMPOIHbIX ra3oB.. [Mpouecchl pasneneHns yrneBoaopoaHbiX ra3oB. MeTtoabl nonyyeHns renus ns
NpMpoaHbIX ra3oB. Ctabunuaaums n nepepaboTtka ra3osbix KOHAeHcaToB. CTabunmaaums rasoBoro
6eH3uHa. CTabunmnsaums cblporo ra3oBoro KOHAeHcarTa, BoIHOCMMOrO ra3oM 13 CKBaXMHbIl. O4ncTtka
ra3oBblX KOHOEHCATOB OT CEPHUCTbIX COeAMHEHWIA. [epepaboTka ra3oBbiX KOHOEHCATOB B TOBAPHbLIE
Tonnuea. Ctabunmsauns n nepepaboTtka ra3oBbix KoHAeHcaToB. CTtabunmaaums rasoBoro 6eH3nHa.
Crabunusaums cblporo ra3oBoro KOHAeHcaTa, BbIHOCMMOro ra3oM U3 ckBaxuHbl. O4ncTka ra3oBbix
KOHAEHCATOB OT CEPHUCTbIX COeanHeHWiA. [epepaboTka ras3oBbix KOHAEHCATOB B TOBAPHbIE TOM/MBA.

Tema 6. 1. Tepmuueckue 1 TepMmoKaTanuTMUYecKme NpeBpaLLeHUst HU3LWKnX napadouHOBbIX
yrneBonopoaoB. 2. OKMCNUTeNbHbIe NPeBpaLLeHns ra3006pasHbIX YrieBoa0po.n0B.

Hay4HbI/i [oKNnag , NPUMEPHbIE BONPOCHI:
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TepMuyeckne 1 TepmokaTanMTnyeckme NpespaweHns HU3Wnx napagoUHoOBbIX YrneBoLOPOLO0B.
Mpon3BOACTBO aLeTuneHa 13 yrneBoaopoaHOro Cbipbs. NporM3BOACTBO HU3WMNX 0NECPUHOB.
Katanutnyeckoe nernapvpoaHme napaguHoBbix yrnesonoponos C4-C5. TexHonorus
NPON3BOLACTBA TEXHMYECKOrO yrnepoaa (caxwu). OKucnutenbHble NpeBpalleHns razoobpasHbix
yrneeonopoaos. OKMCNEHNE HU3WNX NapadPnHOBbIX YrneBoaoponos. CUHTE3-ra3 1 XMMUYecKme
NPOAYKTbl HA ero ocHoBe. MNpPon3BOACTBO KMCNOPOACOAEPKAWMX NPOAYKTOB N3 ra300bpasHbix
0NnedoMHOBBIX YrEBOAOPOAOB.

Tema 7. 1. CenapauumoHHoe obopyaoBaHue. 2. YCTaHOBKM OJisi OCYLUKM rasa. 3. YCTaHOBKMU
pereHepauum. 4. YCTaHOBKM cTabunusaumm KoOHAOeHcara.

KONNOKBUYM , MpUMeEpPHbIE BOMPOCHI:

MbineynosmTenn ons ronoBHbIX, MMHENHBIX N JOXUMHbBIX KOMAPECCOPHbIX CTaHUMA. KOHCTpyKLMK
nbineynosutenei. Hedpterazosble cenapartopbl. HedpTerazosble cenapartopbl CO COPOCOM BOAbI.
Ocyuwka rasos. Toyka pocbl, METOAbI OnpeneneHust. Touyka pocbl No yrnesogoponam. TpeboBaHus no
OCyLUKe ra3oB OT Bnaru 1 Tsaxenbix yrnesonoponos. MeTtonbl ocywku ra3os. MNeproabl paspaboTku
ra3oBblX Y ra30KOHOEHCATHbLIX MECTOPOXAEHWIA U BAMSHAE UX HA TEXHONOTMIO OCYLIKW ra30B.
BnuaHune cocTtasa rasa Ha TexHonorutoo ero ocywku. Ocylka ra3oB METOLOM HU3KOTeMepaTypHOM
cenapaumun. MeTtoabl NCKyCTBEHHOIO oxnaxaeHuns. IlpoccennposaHue rasa. OxnaxaeHve ra3os npu
Nx pacwmpeHun B getaHgepe. CxeMbl yCTAHOBOK A5 OCYLWKMN ra3a METOAOM HU3KOTEMNEPATYPHOM
cenapaumun. Hrmbputopsl ruapotoobp3oBaHms. KOHCTPYKUMM HA3KOTEMNEPATYPHbI CENApaTopoB.
Pekynepauus Tenna B ycTaHOBKax HU3kotemnepartypHor cenapaumm. Ocywka npupoaHoro rasa ot
BAUrK Metoaom abcopbunn. A6CopbeHTbl 1 nx ceorcTea. MNprHuMnmManbHas TeXHONornyeckas cxema
abcopbumoHHO ocylwkn raza. AbcopbumOoHHas ocyluka rasa c
MCMNONMb30BaHNEMMHOMOOYHKLMOHaNbHOro 06opynosaHms. CxeMbl abCoOpOLMOHHO OCYLIKM ra3a B
nepvo nagatouwero nnactooro gasneHus. OxnaxaeHue rasa nepef ocywkon. [1pyxctyneH4aToe
KOMMPUMMPOBaHME rasa nepen ocywwkon. Bnpeick yacta abcopbeHTa B MOTOK rasa, MocTynatowwero
Ha ocywwky. Ocywka rasa ot Bnarv ancopbuUMoHHbIM METOLOM. ALCOPOEHTbLI ANA OCYLWKW rasa u nx
xapakTepucTuku. MNMpHumMnuanbHas TeXHONornyeckas cxema aficopbLUMOHHOR OCyLWKM rasa.
PereHepaumns ancopbeHTa ocylweHHbIM ra3oM. PereHepaumns ancopbeHTa ChlpbiM rOpsiHnM ra3oM.
AncopbeHTbl ANs KOMMNEKCHOW 04nCTKM ra3a. [JoCTOMHCTBA U HepocTaTk ancopbLUmMoHHOro MeToaa
ocyuwku. PereHepaumns Xxngkux nornotutenen snaru (rnvkonen). lNpuHuunuanbHas TexHonornyeckas
cxemapereHepaumn [90-a. YcraHoBka pereHepaumm [9-a ¢ ero HarpeBsom B nevax v
peunpkynauuen yactn notoka O3I-a. bnoyHble ycTaHOBKM pereHepauunn rnvkonen. [NpumeHeHne
rasza necopbuun. Pacyet bnoka pereHepaummn [9M-a. OnpeneneHune Yncna ctyneHer KoHTakTa.
Tennosoi 6anaHc KonoHHbl. OnpenenexHve onameTpa KonoHHbl. OnpeneneHne BoiCOTbl KOMOHHbI.
Pacuet pedpnermatopa. Pacyet ucnapurtens. Ouncrka pactsopa rmnkons OT Conew n npoaykToB
TEPMMYECKOro pasnoxeHns. CtaumoHapHbIe yCTaHOBKM OYUCTKM pacTeopa rnukons.llepensunxHas
yCTaHOBKa KOMMIEKCHON OYMCTKU FNKONS Nepuoamyeckoro neincrens. KombruHnpoBaHas yctaHoBKa
pereHepaumm ¢ 610KkOM KOMMIEKCHOW O4UCTKM FNKONS. YCTaHOBKM pereHepaunm MetaHona.
TexHonornyeckas cxema 6no4yHOM yCTaHOBKM pereHepaumnmn metaHona.Metoanka pacyeTta ycTaHOBKU
pereHepaumm metaHona. [a3oBblil KOHAEHCAT U ero cocTas. Llenn n 3apaum ctabunusaumm
KoHaeHcaTa. MeTtonbl ctabunmadaumm koHaeHcarta. CxeMbl yCTaHOBOK CTabunuaaumm ra3oBoro
KoHgeHcara. [leataHm3aums ra3oBoro koHgeHcara. Pacyet KOnoHHbI AeataHusaumnm.
MatepuanbHbiii 6anaHc. TennoBoi 6anaHc KONOHHbI AeaTaHn3aumnn. KOHCTPYKLMN KONOHH ANS
neaTaHusaumm koHgeHcata. JebytaHnaaums ra3oBoro koHaeHcara. llonyyeHne nponaH-6yTaHoBOW
hpakumun. PacyeTt KonoHHbl oebytaHnsaunn. MaTtepuanbHblii U TENNOBOK 6anaHC KONMOHHDI.
KoHCcTpyKumm KONOHH ans nebytaHm3aumm ra3oBoro KOHAeHcarta.

Tewma 8. 1. lNeuun pna HarpeBa rasa, KoHaeHcata n HedpTu. 2. YcTaHOBKM OYUCTKM rasa ot
cepoBoaopoaa. 3. YCTaHOBKU NMPOMbICIOBOM MNOArOTOBKU HEPTH.

KONMOKBWYM , MPYMEPHbIE BOMPOCHI:
O6opyaoBaHMe BCMOMOraTenbHOe, OYMNCTHBLIE COOPYXEHUS

Tema 9. MogenupoBaHue NOTOYHbIX CXEM M pacyeT 6anaHCcoB, COCTaBOB U NokKa3artenen
KayecTBa NOTOKOB MPOMbIC/IOBOW NOArOTOBKU U NepepaboTku yrneson0poaHOro chipbs (rasa,
KoHOeHcaTa n HedpTH)

KypcoBasi paboTa no AUCUUNInHe , NPUMEPHbIE BOMPOCHI:

MoaoennpoBaHme NOTOYHbIX CXEM U pacyeT banaHCoB, COCTABOB 1 NokasaTenei kayecTsa NoTOKOB
MPOMBICIOBOI MOArOTOBKU 1 NepepaboTku yrneBoaopoaHOro chipbsi (rasa, koHgeHcarta n Hedptm)
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Tema 10. PaspaboTka NoTOYHOM CXeMbl rasonepepabarbiBaloLLLero 3aBona.

nMcbMeHHast paboTa , NpUMepHbIE BONPOCHI:

PaspaboTka NOTOYHOM CXxeMbl rasonepepabdaTbiBatolero 3asoaa.

Tema 11. Peakuuu opraHuyeckux coeanHeHun. Nuponus, cynbcuposaHue, cynbatmpoBaHme

KOTOKBMYM , MPUMEPHbIE BOMPOCHI:
Peakuuun opraHnyeckmnx coegmHeHunin. Nuponna, cynbdoupoBaHne, cynbgatnpoBaHmne
Tema 12. PacyeTt ycTaHOBKM nony4yeHus cepbl Metonom Knayca

nMcbMeHHast paboTa , npuMepHbIe BONPOCHI:

PacueTt yctaHoBKM nony4eHus cepbl Metoaom Knayca

Tema . UToroesasi popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy:
1. MepeyeHb Hay4YHbIx NPobeM 1 HanpaBneHWn Hay4YHbIX UCCNenoBaHNI
1 AHanM3 coBPEMEHHOro COCTOSIHMS ra3oXUMUN.

2 AHann3 coBpeMeHHOro COCTOSIHUSI MPOLIECCOB 1 TEXHONOMMYECKOro 0pOPMIEHNS MPOLECCOB
rasoxXnuMuu.

3 N3yyeHne TeopeTnyeckx 3aKkOHOMEPHOCTEN KaTanMTnYeckmx NpoLeccoB nepepaboTkm ra3os u
ras3oBblX KOHOEHCATOB.

TeMbl HAMBMOYaNbHbIX OOMAWHUX 3a4aHWUIA

1 Coctas npupogHoro rasa. Knaccudumkaums.

2 M3BneyeHne nHanBmayanbHbIX KOMNOHEHTOB N3 rasa: y/B

3 Vi3BnevyeHne nHamsmayanbHbIX KOMNOHEHTOB U3 rasa: refimm

4 V13BnevyeHne nHonBMOyanbHbIX KOMMNOHEHTOB U3 rasa: as3ot

5 V3BnevyeHne nHomsmayanbHbIX KOMNOHEHTOB 13 rasa: cepa

6 TpaHcnopTnpoBKa ra3os M ra3oBblX KOHOEHCATOB

7 XpaHeHue rasos 1 ra3oBblX KOHOEHCATOB

8 lNpouecchl CXMXeHNs rasos

9 Karanusaropbl 1 xuMmnyeckue rpoueccobl cnHtesa duwepa -Tpornwa
10 Karanusartopbl 1 XMMMU4eCcKmne npoLecchl CUHTe3a auetuneHa

11 Karanusartopbl 1 xuMmnyeckue npouecchl cuHtesa MTBS

12 OkncnutenbHble NpoLecchl nepepaboTku y/B ra3os.

3. TeMbl, BLIHOCUMbIE HA CAMOCTOSTENbLHYIO MPOPabOTKy
1 YnaneHve Boabl U3 rasa: MeMOpaHHbIi MeToq,

2 Jkonornyeckue Npobnembl razoxmMum

3 lNpouecc Knayca. XpaHeHue cepbil.

4 TpybonpoBOAHbIA TPAHCNOPT rasa.

7.1. OcHoBHas nuTeparypa:

1.Be3onacHocTb B TexHocdoepe, 2013, € 3(42) / BesonacHocTb B TexHOCchepe, @ 3(42),
2013http://znanium.com/bookread.php?book=435781

2.be3onacHocTb B TexHocdepe, 2012, €4 / be3onacHoOCTb B TeEXHOCAEpPE, €4,
2012http://znanium.com/bookread.php?book=407981

3.besonacHocTb B TexHocepe, 2010, €1 / BesonacHocTb B TexHocdepe, €1,
2010http://znanium.com/bookread.php?book=431940

4.Bbe3onacHocTb B TexHocdoepe, 2009, €6 / BesonacHOCTb B TeXHOCeEpe, €6,
2009http://znanium.com/bookread.php?book=431938
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7.2. JlononHuTenbHasa nuteparypa:

1. Bynbirvn [1.B. MogenvpoBaHue reonornyeckoro CTPoeHns n pa3paboTtkm 3anexen HedTn
Cyprytckoro ceoga / [. B. BynbirnH, H. 4. Menseges, B. J1. Knnotb; HAN matemaTtnkn n mexaHmkum
nm. H. N.YeboTtapesa KasaH. roc. yH-1a, OTKpbITOe akumoHep. 0-Bo "CypryTHedpTeras". KasaHb:
OAC, 2001. 190 c.: uB. nn., Tabn.; 21. bubnuorp.: c. 186-188. ISBN 5-8185-0022-5, 800.

2. CaBenbeB W.B. Kypc obweit onamku. T.2. - M.: NaHb. 2008.

3. TabopatopHbie paboTbl 06Wwero ouanyeckoro npakTukyma. Pazgen, MonekynsapHas gouaunka un
TepmoamnHamumka / KasaH. roc. yH-1, ®us. dak.; [cocT.: BonowuH A. B., EpemnHa P. M., 3axapos 0.
A. (otB. cocT.) n ap.].?KasaHb: [KasaH. roc. yH-1], 2008.7127, [1] ¢

4. MeTtoapbl KOMMbIOTEPHOI ONTUKK: Y4yebHUK ans By30B. - M.: Miapatenocteo: PUSMATIIAT; 2011 .
- 685 c. / http://www.knigafund.ru/books/115990 /

7.3. UHTepHeT-pecypcCbl:

American Chemical Society - http://pubs.acs.org/

Thomson Reuters Newsmaker - http://thomsonreuters.com/

basza gaHHbIX MexayHapogHOM n3gaTtenbckon KoMnaHum Springer - http://www.springer.com
Bubnuorpacuyeckas n pedepatneHas 6asa faHHbIx Scopus - http://www.scopus.com
M3patenbctBo AAAS - http://www.sciencemag.org

KHuxHbI kny6 - http://www.bookmate.com

Ilnutepatypa no HedpTeraszoBon otpacnu - http://petrolibrary.ru/

anekTpoHHasa bmubnumoteka OpticsinfoBase naparenscrtea Optical Society of America -
http://www.opticsinfobase.org/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHue ancumnnuHbl "Coop, TpaHCNopT 1 NepepaboTtka yrneBoaopoaHOro Chipbs” Npeanonaraet
NCNONb30BaHNE CNenywWero MatepmanbHO-TEXHNYECKOro 0becnevyeHns:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON YyNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm noboi Bnaeo n ayamo
NHdbopMauuu, NOyYEeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMByHbI MpenonaBaTens,
BK/IIOHaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCOoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpbepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHns 0b6opynoBaHNEM, MHTEPAIECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpmnbyHa npenonasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. NpenonasaTesnb UMeET BO3MOXHOCTb NIErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW Ons HUX POpMe C MPUMEHEHNEM COBPEMEHHbBIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMOSIb30BaHMEM B NPOLIECCEe 00yHeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHOe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeactaensowmii coboin paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOPaTMBHON KOMMboTEpHON ceTn KDY n
Haxo4saTCS B €4MHOM OOMEHE.
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MpoBoasATCS nekuumn n nabopatopHble 3aHATUS C UCMONb30BaHNEM YCTAHOBOK, 1abopaTopHbIX
CTEH0B, MOAENPYIOLWNX NPOLIECCHI OCBOEHMS NMPUPOLHBIX OUTYMOB U CBEPXTSXENbIX HEPTEN,
NporpamMMm KOMMbOTEPHOrO MOOENMPOBaHNS, KOMNbIOTEPOB. bonbluas YacTb MaTepuana nlyd4aetcs
CcaMoCTOSATEeNbHO. YTeHne nekuuii, C NPUMEHEHNEM MHTEPAKTUBHbIX CPEACTB (Mpe3eHTaumns B
Microsoft PowerPoint), npoBeaeHvne nabopaTopHbix paboT, KOHTPONbHbLIX PaboT, NoAroToBKa K
y4yacTuio B KOHGDEPEHLMKN, caMoCTosiTeNbHAas paboTa CTyAEHTOB No TeMaM 1 pasgenaM AMCUMNIVHbI.

IOnsa obyyatowmxcsa obecnevyeHa BO3MOXHOCTb OnepaTtuBHOro obmeHa nHgpopmaumeri ¢
OTEYECTBEHHbIMU 1 3apybeXXHbIMU By3amu, NPeanpuaTUSIMn 1 opraHn3daumsmm, obecneyeH [ocTyn K
TpebyeMbIM Ons hOPMUPOBAHMS NPOKECCMOHANBHBLIX KOMMETEHLNI COBPEMEHHbIM
npodpeccrnoHanbHbiM 6a3amM AaHHbIX, MHPOPMALMOHHBLIM CMPABOYHBLIM 1 MOVUCKOBBLIM CUCTEMAM.
Kadpenpa BBH u B, peanusytowas ocHoBHble 06pa3oBaTeNbHbIe MPOrpaMMbl CNeLManncTos,
H6akanaspuara n MarucTpartypsbl, pacrnonaraet MaTepuanbHO-TEXHUYECKO 6a3oii, obecnednBatoLei
npoBeOeHNe BCEX BUOOB N1abopaTopHON, ANCLUMNIMHAPHOM U MEXANCLMNINHAPHON NOArOTOBKM,
NPaKTUYECKOW 1N Hay4YHO-UCCnenoBaTenbcko paboTbl 06yYaoWNXCs, NPeayCMOTPEHHbIX YyHEOHbIM
nnaHom By3a. OT1a 6asa COOTBETCTBYET AENCTBYIOLWMM CAHUTAPHbBIM 1 NPOTUBOMOXAPHbLIM Npasunam
1 HOpMaMm, B TOM Yncne obecneyeHbl OCTYN K NOANTPadoUYeCKOMy 1 ynakoBOYHOMY 060pyA0BaHNIO 1
Hannyne MaTepranos BeAyLWNX MUPOBbIX NPON3BOANTENEN.

MuHMManbHO HEOOXOAUMBIN NS peannsauum MarMcTepCKoi MporpaMMbl NepeyeHb
MaTepuanbHO-TEXHNYECKOro obecrneyeHuns BknoyaeT B cebs: yuebHble nabopatopun 1 ayamtopum
By3a, OCHallEeHHble COBPEMEHHbIM 060pyA0OBAaHNEM M CTEHAAMU, MO3BONSIOWMMM BbIMOMHATb
nabopatopHble NPaKTUKyMbl; COBPEMEHHbIE KOMMbIOTEPLI, 00 beANHEHHBIMM TOKANbHbBIMM
BbIYUCNIMTENbHBLIMU CETSIMU C BbIXOAOM B VIHTEPHET; N3MEpPUTENbHbIE CPEACTBA BEAYIUNX COUPM.
Nexonst s OOIM By3a, kaxaas aucumnimHa nogaepxaHa cooTBETCTBYOWMMA NINLEH3VOHHBIMY
NpOrpaMMHbIMU MPOAYKTaAMN.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHuno 020700.68 "lMeonorma” n marnctepckon nporpamme OCBOEHME BbICOKOBA3KOW HEPTH
N NPUPOLHbBIX BUTYMOB .
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