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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbi: OCHOBHON LIENbIO U3YYEHUS OMCLMNNMHBI ABRSETCs npuobpeTeHne CTyaeHTaMu 3HaHui
BKMOYaOWNX: OBLME MNOHATMS, 3aKOHOMEPHOCTU, OCHOBHbIE YpaBHEHWs MPOLLECCOB MacCoMnepeHoca B CUCTEMax C
yyactmem TBepAon pasbl, YMEHWe MNPUMEHSITb MPUODPETEHHYID COBOKYMHOCTb 3HAHWA NPU  BbIMNOSTHEHWM PacYeToB
OCHOBHbIX XMMWKO-TEXHOMOMMYECKMX MPOLIECCOB MOMYYEHUs1 MPOOYKTOB TOHKOTO OPraHU4ecKkoro CUMHTE3a U BbIMOJIHEHUE
3N1EMEHTOB MPOEKTHLIX pa3paboTok.

1.2 3agauv AUCUUNINNHLI:

naBHas 3agava M3yYeHUs AMCLUMMIIMHBI COCTOMT B TOM, YTOOblI Hay4yuTb CTYOEHTOB MOHMMAaTb OC-HOBHbIE
3aKOHOMEPHOCTM MPOLIECCOB TEMMO- M MacconepeHoca, rpamoTHO MCMOMNb30BaTb MOMYYEHHbIE 3HAHWA OIS peLleHus
KOHKPETHbIX 3ada4y TEXHOMOMMM NOyyYeHnst MPOAYKTOB TOHKOMO OPraHM4eckoro CUHTe3a.

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY N3YyYEHUN AUCLIUMNINH:

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

OlMK-2: CnocobeH ucnonb3oBaTb COBPEMEHHbIe NPUOOPLI U METOAUKU, OPraHM30BbLIBaTbL NpoBeAeHne
3KCMEepPUMEHTOB U UCTIbITAHUWA, NPOBOAUTL X 0O6PabOTKY M aHaNUM3MpoBaTb UX pe3yfibTaThbl

3HaTb: OCHOBHbIE MpPUHLMMNBLI MaccomnepeHoca, OEWCTBYKOLIME CuMbl npolecca, akTopbl, BRAMSOLWME Ha NPOLIECC
mMaccorepeHoca B cMcTemMax € ydactmem TBepaon (asbl.

YMeTb: 1cnonb3oBaTh 3HaHWUA yHOAMEHTanbHbIX HayK Mpu NpoBedeHUn UCCnefoBaHWA MacconepeHoca B cucteMax C
yyactuem TBEepaon dasbl.

BnageTb: HaBblkaMu pa3paboTkv NraHoB WCCNeqoBaHU MPOLECCOB MacCONEPEeHOCa, BIUAHNS BHELLHUX W BHYTPEHHMX
(bakTOpPOB Ha NpoLecc MacconepeHoca.




3 COOAEPXAHUE OANCLUMITIUHbI

HavnmeHoBaHWe u cogepxaHue pa3nenos, TeM U
y4EOHbIX 3aHATUN

Cemectp
(kypc anst 3A0)

KoHTak
THas
paboTa

Mp.
(yacel)

CP
(vacnl)

dopma
TeKyLero
KOHTpOns

Pasgen 1. BBegeHue B MaccooOMEHHble Mpouecchl B
XUMUYECKOIM TEXHOIOMMN NepepaboTkn ApEeBECUHBI.

Tema 1. T[lpoekT nucTBeHHUUA. Ponb MaccoOOMEHHbIX
npowLeccoB (SKCTpakuuu) B CO3gaHUM HOBOro BuAa
TOBapHOM MPOAYKUMM C BbIBOOAOM Ha MWPOBLIE PbIHKN.
LleHHble KOMMOHEHTblI coAepXawuecss B [OpeBECUHE
NINCTBEHHULbI, CMOcoObl MX Wu3Bne4veHusi. PaspaboTka
HOBbIX BbICOKO3((EKTMBHBIX MNPOLECCOB W annapaToB
ans obecrniedeHnst  BbiMycka  BbICOKOKAY€CTBEHHOM
NpoAayKLUUN, 3KOHOMMM MaTepuasnbHbIX U 3HEPreTUYECKUX
PECYPCOB M OXpaHbl OKpyXatlLlen cpegbl OT BbiOpocoB
npeanpusaTUi

Tema 2. MaccoobMeHHble NPOLIECCHI.

Knaccudmkaums. OCHOBHblE MOHATUSA, oONpederieHus.
OKCTpakuus B cCUCTEME KMOKOCTb TBEpAoe  Terno.
Knaccudpmkaumsa npoueccoB. OCHOBbI pacyETOB TUMOBbIX
npoueccoB. MatepmanbHbin 1 TennoBon  6HanaHcbl
npotiecca. Oewxywas cuna " KMHeTU4Yeckme
KoacppmumeHTel npouecca akcTpakuumn. OOwmn  BuAa
YpaBHEHUA CKOpPOCTM MpoLeccoB nepeHoca. Pacuet
OCHOBHbIX  TEXHONOMMYEeCKUX MapameTpoB  npolecca
SKCTPaKLUN.

Pasgen 2. W3yyeHne TeopeTUYecKUX 3aKOHOMEPHOCTEN,
ONUCLIBAIOLLNX MPOLECC 3KCTpakuMm W pacTBOPeHMS B
XMMUYECKON TEXHONOMMM nepepaboTkn ApeBECUHbI.

Tema 3. OCHOBHble 3aBUCUMOCTW, OMMChIBAKOLLME
NpPOLECC 3KCTpaKLUnK.

PacuéTt OCHOBHbIX  TEXHOSOMMYeCKmx napameTpoB
npouecca. Pacuét KOHCTPYKTMBHbIX napameTpoB
9KCTPAKLMOHHbIX annapaTtos.

Tema 4. OcHOBHble  3aBMCUMMOCTM, OMUCbIBaKOLLME
NpoLiecc pacTBOPEHUSI.

Pacuért OCHOBHbIX TEXHONOMMYecKnx napameTpoB
npouecca. Pacuér KOHCTPYKTUBHbIX napameTpoB
annapaToB 47151 pacTBOPEHUSI.

Pasgen 3. WM3yyeHne TeopeTU4eckMx 3aKOHOMEPHOCTEMN,
ONUCbIBalOLWMX  Mpouecc Ccywku u  agcopbumm B
XUMUYECKON TEXHONOMMM NepepaboTkn LpEBECUHBI.




Tema 5. OcHoBHble
MPOLECC CYLLKW.

Pacuét OCHOBHBbIX
npotiecca. Pacuét
CYLUUIbHbIX YCTaHOBOK

3aBNCNMOCTMH, onucblBatroLline

TEXHONOMMYECKMX  NapameTpoB
KOHCTPYKTMBHbIX ~ MapameTpoB 6 9

Tema 6. OcHOBHble
npotecc agcopoumm.
Pacuért OCHOBHbIX

3aBNCNMOCTMN, onucbliBawLne

TEeXHOJTOr’M4YeCckmnx napameTpoB

npouecca. Pacuét KOHCTPYKTMBHbIX napameTpoB 6 11
apcopbepos.
Wtoro B cemecTtpe (Ha kypce gns 3A0) 34 38
KoHcynbTaumm n npoMexxytodHasi attectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6ora u CP no gucuunnuHe 36,5 71,5

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHmne yqeﬁHblM nraHoM He npeaycMoOTpeHO

5 BANNIbHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA

Vicnonb3oBaHue 6annbHO-PENTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEAICTB OLIEHUBAHUSA PE3YJILTATOB
6.1 NMoka3aTenu oLleHUBaHUA OBYYEHUA

Koa komneteHunmn

MokasaTtenu oLeHNBaHUS pe3ynbTaToB 0byYeHNs

OrK-2

1. N3naraeT OCHOBHblE MPUMHLUUMBLI MacconepeHoca, AevCTByLWMne Curbl npolecca,
dakTopbl, BNMAIOLWME HA NPOLECC MacconepeHoca B cUcTemMax C ydactTmem TBepaou
dasbl.

2. [eMoHCcTpupyeT NpuMMeHeHue 3HaHW dyHAaMeHTanbHbIX HayK Mpu nposefeHun
nccnegoBaHUii MacconepeHoca B cuctemMax ¢ ydactuem TBepaon dasbl.

3.  Wcnonb3yeT HaBblkM pa3paboTkM  NMaHOB  MCCNedoBaHWii  NpOLEeCCOoB
MaccomnepeHoca, BIIMSHUS BHELUHWUX W BHYTPEHHUX (DaKTOPOB Ha npouecc
MacconepeHoca.

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHuA

Kputepum oueHnBaHms cchopMnUpoBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue MncbmeHHas paboTa

5 (0TAMYHO)

O6yuvatomiica nokasbiBaeT

BCECTOPOHHME  3HaAHUA B  obnactu | Obyvalolmiics  MokasbiBaeT  BCECTOPOHHWE
npoueccos n annapaTHoro ux | 3HaHMs B 06racTy MpoLLeccoB M annapaTHoro
ocbopMIieHMS. Bnapeet OCHOBHbIMU | UX  OPOPMIIEHNS. Brnageetr  OCHOBHbIMU
MOHATUAMW N TEPMWHONOIMEN BO BPEMS | MOHATUAMM W TEPMUHONOIMEN BO  BpeMs

OTBETOB. XOPOLIO 3HAaKOM C OCHOBHOW U | OTBETOB. XOPOLWIO 3HAaKOM C OCHOBHOM

OOMNOSTHUTENbHON nuTepaTypon. | 4ONOSTHUTENBHOMN nuTepaTypomn.
LleneyctpemneHHo ncnonb3yeT u | LeneyctpemneHHo wucnonb3yeT W MpuMeHsieT
npumeHsieT 6asoBble 3HaHWs B obnactu | 6asoBble  3HaHus B obnactm  pusmKo-
U13nKo-MaTeMaTUHECKNX HayK. | MaTemaTmuyecknx Hayk. [lpossnser apyauumio

MposiBNaeT apyauumio npu  pabote ¢ | npu paboTte ¢ y4ebHbIM MaTepmanom.
y4eOHbIM MaTepuarnom.

4 (xopoLuo)

O6yuvatowmiica nokasblBaeT [OCTaTOuHbIM | OGyyatowmmncs rnokasbiBaeT [0CTaToOuYHbIN
YPOBEHb 3HaHW/A MO OCHOBaM TEOpUU | YypOBEHb  3HAHUMW MO  OCHOBaM  Teopuu

npoueccoB. B uenom pasGupaetcs B | npoueccoB. B  uenom  pas6upaetcs

TEPMUHOMOMM. Yceoun OCHOBHYIO | TEPMUHOMOMMU. YCBOWI OCHOBHYIO NUTEpaTypy;

nnTepartypy, gonyckaet HEeKOTOpble | AonyCKaeT HEeKOTOopble norpeLlHoCcTn
norpeLHoCTn N HecylleCTBEHHbIE ownbkm HecCyLleCTBEHHbIE ownbkn B oOTBeTax




B OTBETax Ha BOMPOCblI 3K3aMeHaLUNOHHOro
ovneta u B OTBeTax Ha AOMOSHUTENbHbIE
BOMNPOCHI nNpenogaBaTenAd.

BOMNpOCbl 3K3aMeHaLMOHHOIro Ovneta un B
oTBeTax Ha OononHUTernbHbIe BOMNpPOCHI
npenogaBsartend.

3 (yooBneTBOpUTENbHO)

OO6yuvatomiica rnokasbiBaeT
yyebHOro maTepuana w3 fekuMm K
OCHOBHOW nuTepaTypsbl. B Lernom
nokasbiBaeT 3HaHUSA 0a30BbiX 3aKOHOB MO
rMApaBiM4yeckuMm, TennosbIM "
MaccoobMeHHbIM npoueccam. [lonyckaeT
CyLLIeCTBEHHbIE OLWMOKM B OTBETax, HO
MOXeT WX YCTpaHUTb MNO4 PYKOBOACTBOM
npenoaasaTens.

3HaHUA

OO6yyvarolminca nokasbiBaeT 3HaHWA y4ebHOoro
marepuana n3 neKkymmn 7] OCHOBHOW
nuTtepatypbl. B uenom nokasbiBaeT 3HaHWSA
6as3oBbIX  3aKOHOB MO  FMOPaBMIMYECKUM,
TEMMOBLIM W MacCOOOMEHHbIM  fpoLieccam.
JonyckaeT cyllecTBeHHble OWMOKM B OTBETaX,
HO MOXEeT WX YCTPaHWTb MO PYKOBOACTBOM
npenopaeatens.

2
(HeyooBNeTBOPUTENBHO)

O6yyawminca He WMMeeT [OCTaTO4YHOro
YPOBHS 3HaHUW gucuunnuuHbl. lMyTaetca B
MOHATHSAX, TepMUHOMOrMn "
dopMynmnpoBKax. Mnoxo 3HaeT
nutepatypy. JonyckaeT CylWleCTBEHHbIE U
NPUHUMNWanbHble OWNBKM U HE MOXET KX

YCTPaHUTb Aaxe C NOMOLLbIO
npenogaBartens. CnucbiBaHne, nonbITka
ncnosib3oBaHUA Hepa3peLlleHHbIX
TeXHU4YeCKnx cpeacrtB  wWnmMm  noacKas3ku

Opyroro 4yenoseka.

OOyuvarowmiics He  MMeeT  [OCTaTO4YHOro
YPOBHA 3HaHMK AucuunnuHel. [lytaeTca B
NMOHATUAX, TepMUHOMorMM ”n OPMYITMPOBKAX.
Mnoxo 3HaeT nntepaTtypy. Oonyckaet
CYLLECTBEHHbIE M NPUHUMNMANbHbIE OLUMOKM U
HEe MOXEeT WX YCTPaHWTb [Jaxe C MOMOLbO
npenoaaearensi. CnucbiBaHue, nonbITka
MCMONb30BaHNS HepaspeLLUEHHbIX TEXHUYECKMUX
CpeACTB UM NoAckasku Apyroro Yyenoseka.

6.3 TunoBble KOHTPOJbHbIE€ 3ag4aHNA n/unu nHble MaTepuanbl, nCnofb3yeMble O OUEeHKU pe3ynbTaToB

obyyeHus

6.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n

dopMynnpoBKN BONPOCOB

Cemectp 1

MexaHnam nepeHoca MaccCbl B MakpoKanunndapax.

MacconepeHoc B Mukpokanunnsapax. KHyaceHosckas anddpysusi.

CTpyKTypa 1 XapakTepUCTUKN KanumnspHO-NMOPUCTLIX MaTePUarioB.

MacconpoBOAHOCTb peanbHOro KanunnsipHo-nopuctoro Tena. Kputepui buo.

YpaBHeHue ctaumoHapHon anddysmm ansa UunmMHaApUYECKoro KanungapHoO-NnopucToro Tena.

AKTyaJ'IbeIe I'IpO6J'IeMbI, CBA3aHHblIe C SKCTpaKLI,VIeVI Ll€HHbIX KOMIMOHEHTOB 13 ApeBeCUHbl JINCTBEHHULIbI.

SKCTpaKTI/IBHbIe BellecTBa gpeBeCUHbl IMCTBEHHULbI.

Dn3nKo-mexaHN4ecKne CBoOMCTea ApeBeCuHbl NMMCTBEHHULLbI.

N3BneyeHue OKCTPAKTUBHbLIX BELLECTB.

BrnusHmne pasnuyHbix hakTopoB Ha NPOLIECC 3KCTpaKuuu.

TeopeTquCKme npeacraeneHna o0 MexaHm3ame nyJyibCauMOHHbIX SABMEHUN.

Onuncanne JKCnepmnmMmeHTalribHbIX YCTaHOBOK.

MeToguku npoBegeHna 3KCTpakumnn U3 apeBeCcuHbl IMCTBEHHNLLbI.

npaKTI/IquKoe npuMeHeHne noJ1y4eHHbIX pe3ynbTaToB.

Pacyét skoHommnueckon adpHeKTUBHOCTU SKCTPaKLMOHHOM YCTaHOBKM.

CpaBHMTeﬂbHaﬂ oueHka cnocobos SKCTpakunn apeBeCuHbl JTIMCTBEHHNULbI.

MyTu NoBbiLLEHNS! 3PDEKTUBHOCTM NPOLIECCa IKCTPaKLMM.

Cnocobbl CYLLKW. KoHBekTVBHas CylWwlKa U CcylwnibHbl€ areHThbl.

3|a(3|3]a|2|3|3|2|3]0|x|~|o|a] s |e|n|~

WccnepoBaHne KNHETUKM CYLUKM OUCnepcCHbIX MaTtepnanos.

20 MapameTpbl BnaxHoro so3gyxa. unarpamma Pam3anHa.

21 MatepuanbHbIin 1 TENNOBOW BanaHc CyLWMbHBIX YCTAHOBOK.

22 MpupogHble n cnHTeTU4eckne copbeHTbl. CTpyKTypa cOpOEHTOB.

23 N3oTepmbl agcopbumto YpaBHeHus JlaHrmiopa, ®penHanmxa.

24 MukponopucTble copbeHTbl. YpaBHeHne JyOvHuHa.

25 KuneTtuka agcopbuum.

26 OvHamuka agcopbuun. YpasHeHue Lunosa.

27 CxeMmbl KOHCTPYKUMI aacopbepoB.

28 CxeMmbl KOHCTPYKUMI aacopbepos.

29 MaTemaTtuyeckoe onvMcaHne u pacyeTbl afcopOLNOHHbBIX YCTaHOBOK.
30 PacueTbl agcopObLUMOHHbBIX YCTAaHOBOK C ABMXYLLUMMCSA crioeM agcopbeHTa.




31 PacueTbl aacopOUMOHHBIX YCTaHOBOK C KUMSALLMM CNOeM aacopGeHTa.

6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHuUsA (3agayuun, Kenchbl)

Mpumep 1. Onpegenutb konuyecTBo nornoweHHoro CS2 1 kr ueonuta NaA npm 20 °C 1 napumanbHOM
paeneHun CS2 p = 30 mm pt. cT. Cnuctema NaA — CS2 onucbiBaeTcsi ypaBHeHMeM usotepmbl (1.3). KoadpduumneHT
adumHHocTM ana CS2 x = 2,08; cTpykTypHasa koHcTaHTa anga NaA B = 4,9+10-6K -2; napametp WO = 0,205+103 m3 /kr.

Mpumep 2. BbluucnUTb BpeMsA OKOHYaHUSA npouecca agcopbumm  BHYTpU  chepuyeckon  YacTuupl
aktmupoBaHHoro yrns CKT npu ee 3anonHeHun 6eH30M0M Npu crneayowmx ycnoBusax: guameTp vactuubl d = 2¢10-3 wm;
KOHLUEeHTpaunsa agcopbTvBa B okpyxawowem 4vactuuy raze CO = 20-10-3 kr/m3; Temnepartypa npouecca t = 20 °C;
KoappumLmeHT adhcpbekTuBHOM Anddpy3nmn 6eH3ona Yepes HacbILEHHbIV CnoKn BHYTpY Yactuy Dag = 2,3+10-6 m2 /c.

Mpumep 3. YactMuamum akTMBMPOBAHHOIO Yrns cdepuyeckon gopmbl guametpom d = 4+10-3 M agcopbupyeTcs
XJIOPUCTbIA 3TUI MpU MOCTOSIHHOM €ro napumanbHOM AaBfieHWMM B OKpyXawwen yactuubl cpege p = 1,5 MM pT.cT. U
Temnepatype 20 °C. PaBHoBecue onucbiBaeTcs nsotepmon JleHrmiopa ¢ napameTtpamu aM 4 = 0,55 kr/kr u b = 0,013
MM pT.cT. OnpeaenuTb CPeaHIo KOHLUEHTPALMIO XITOPUCTOrO 3TMra B NepBOHaYanbHO YMUCTbIX YacTuuax yrnsa vyepes 200
€ nocre Havana agcop6bumun. KoadpdunumeHt anddysumn xnopuctoro atuna B Bosayxe npu 20 °C npuHate D = 7,9°10-6
M2 /c; NOTHOCTb YacTuubl yrms py = 1,2+103 kr/m3.

Mpumep 4. Bbluncnnte 3HadeHwe KoapduMUMeEHTa MaccoOoTAayM OT NOToKa BO3Adyxa, cogepalwero npumech
cepoyrnepoga, ounbTPYyLLErocs 4Yepes HENoaBWXKHBLIN Cron cdepuyecknx vactuy agcopbeHta anmametpom 3¢10-3 m.
Maccosbin notok Bo3gyxa 0,50 kr/(M2 «c). TemnepaTypa Bo3gyxa 20 °C. Nopo3sHocTb HenoasmxkHoro cnod €0 = 0,4,

Mpumep 5. Hantn 3HayeHne obuiero koadpdumumeHTa Macconepegadm npu agcopbumm napoB BOAbI M3 MOTOKA
BO3dyxa B annapaTte C MNCEBOOOXMXKEHHbIM crnoeM cdepuyecknx 4vactuy ueonuta NaA; gnametp yactuy 2°10-3 M.
TemnepaTypa usotepmuyeckoro npouecca 20 °C; obbeMHbIN pacxod ra3a Ha 1M2 nonepeyvHoro ceyeHus crnos 5,0010-3
M3 /(M2 «c). KoHUeHTpauusa napoB Bnaru B noctynatoiem sosayxe 3,5¢10-3 kr/m3.

Mpumep 6. OnpegenuTb MakcMMarnbHOEe W pearnbHOe BpPeMs 3alWUTHOrO AEeNCTBUSI HEMNOABWXXHOIO Cros
aktusmpoBaHHoro yrns CKT Bbicoton 400 MM npu unbTpoOBaHUM 4Yepe3 HEro noTtoka BO3gyxa C  HayanbHOW
KOHUeHTpaunen napoB 6eHsona CO = 25°10-3 kr/m3 n temnepatypont 20 °C. CKOpOCTb BO3dyxa Ha MOSIHOE CeyeHue
annapata 0,46 m/c; nsotepma agcopbuumn nNpsiMoyronbHasi; paBHOBECHAs €MKOCTb YacTtuy, agcopbeHTta a*m = 27 kr/m3
(pnc.1.2); noposHocTb crnos €0 = 0,38. lNoTepa BpemMeHu 3alUMTHOrO AEWCTBUSA CrOSi COrNacHO OMNbITHbIM AaHHbIM TO =82
C.

Mpumep 7. BnaxHoli matepman, cogepxawimi 280 r Bnarn Ha 1 kr abConNOTHO CyXOM OCHOBbLI, BbiCyLUMBaeTCA
A0 COCTOsiHWS, cooTBeTCTBYloWEero cogepxaHuto 70 r Ha 1 kr abconoTHO cyxoro Matepuana. Pacxoa nocrtynatowero B
CyLIMnKy BnaxHoro Mmatepuana GH = 2,0 1/4. Onpegenutb KONUYECTBO BbICYLLEHHOrO Matepuana 1 ncnapsiemov Bnaru.

Mpumep 8. OnpedennTb KONNYECTBO yAansemon u3 1 Kr BlakHOro matepvana Brnary npu ero BbICyLUMBaHWK: Q)
o1 120 po 60 % 1 6) oT 12 go 6 % (Ha abcontoTHO cyxon maTtepwuan).

Mpumep 9. BbluMcnuTb BRarocogepXaHue W SHTaNbMMIO BraXHoro Bo3gyxa npu Temnepatype t = 30 °C,
oTHOCUTEnNbHON BnaxHoctn @ = 0,75 (75 %) v obwem gaenennm N = 0,0981MIMa (1 krc/ cm?).

Mpumep 10.Mo paHHbIM  npedplaywero npuMMepa  BbIYUCAUTL  YAENbHbI OOBEM  BRaXHOro  BO34AyXa,
NPUXOAALLMICA Ha 1 Kr Cyxoro Bo3ayxa, T.e. Ha (1+Xx) Kr napoBo3ayLLHOW CMECH.

Mpumep 11. OnpepenuTb BnarocogepxaHne sosgyxa npu t = 150 °C, obwem gasnenun N = 760 Mm pT. CT. U
BnarocogepxaHun x = 0,070 Kr/kr cyx. Bo3gyxa.



6.4 MeToguyeckue MmaTepuansbl, onpegensirowme npouleaypbl OLLEHUBAaHUA pe3yNnbTaToB 0by4yeHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

B0O3MOXXHOCTb MONb30BaTLCA CMPABOYHbIMU TabnMLamMu, KOMMNLTEPOM;
Bpemsa Ha nogrotoBKy OTBeTa Ha 3K3aMeHe 45 MUHYT.

7. YYHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 YyebHana nutepaTtypa

ABTOp 3arnasue | N3patenscTBo | "op wspaHus | Cceblinka

7.1.1 OcHoBHas y4ye6GHas nuTepaTypa

PomaHkoB MN.I.,|MeTtogbl pacyeTta npoueccos https://ibooks.ru/rea

®pornos B.®., dnuciok (M annapaToB  XMMUYECKOW CankT-MeTen6vor: ding.php?

Oo.M. TexHonormn  (Npumepbl U XI/IMI/IS,D,F,)ACIYPI 2010 short=1&productid=
3agayn): yyebHoe nocobue 25202
Onsi By30B

H.MN. Mwngykos, B.C.|MaccoobMeHHblE npoLecch M-BO 060a30BaHMS 1 http://nizrp.narod.ru/

Kypos, AO.|B LLenono3Ho-6yMmaxHom P metod/kafpriapxt/2.p

Haykn P®, CIMorTypri. — 2015

Hukudhopos NPOMBbILLNIEHHOCTN [TeKcT] i df
yue6.1ocobue Cne.: CrerTypri

7.1.2 JononHuTenbHas y4yebHasa nutepartypa

M.M. NwaHxopxaeBa | Pusmyeckas XUMUS. http://nizrp.narod.ru/
Mpoueccbl MaccoobmeHa B M-Bo obpasoBaHus n metod/kaffizikollche
cuctemax ¢ TBepaow dpason | Hayku PO, CMGITYPI. — 2014 m/2.pdf

[Teket]. Y. Il  y4yebHo- Cneé.: CrerTypri
MeToam4veckoe nocobue

M.M. NwaHxogxkaeBa |dusmdeckasa xumust [TekcT].
Y.l. Oudbcpysms B cmuctemax
C TBepgon dasoi: y4ebHo-
MeToan4veckoe nocobue

http://nizrp.narod.ru/f

M-Bo o6pasoBaHus n izchem.htm

Hayku P®, CM6IrTYPI. — 2012
Cre.: Cnerrtypri

7.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U UHOPMAaLUUOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnunoTeyHas cuctema IPRbooks [OnekTpoHHbIN
pecypc]. URL: hitp://www.iprbookshop.ru/

OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [OneKTpoHHbIN
pecypc]. URL: http://nizrp.narod.ru
OneKTpOoHHO-OMbnNnoTeyHas cuctema «ANBYKC» [ONEKTPOHHLIN
pecypc]. URL: https://www.ibooks.ru/

7.3 MNMepe4veHb NULEH3UOHHOIro U CBOOOAHO pacnpocTpaHAeMoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15
AutoCADDesign




7.4 OnucaHune MmaTtepuanbHO-TEXHMYECKON 6a3bl, He0OGX0AMMOMN ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

KOMI'II:IOTeprIVI Knacc C MyJ'IbTI/IMe,CI,I/IIZHbIM KOMMNJ1€KCOM N BbIXOOOM B MHTepHeT.

[leMoHCTpaUnoHHbIe: cTeHa, nnakaTtbl (agcopbep, aKCTpaKkTop, peakTop)

Ayautopus OcHalleHune

MynbTumeauiiHoe o6opyaoBaHue, cneumanmaMpoBaHHas mebenb, Jocka
YyebHas aygutopus




