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MporpamMmy aucumnavnHbl paspaboTan(a)(n) OMPEKTOP XMMUYECKOro MHCTMTYyTa MankuH B.W.
anpekTopar xmmmyeckoro nHctutyta um. A.M. bytneposa Xummnyeckunin nHctutyt nm. A.M. Bytneposa
, Vladimir.Galkin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHuNs oncumnamHbl "XnMmyeckas TEXHONOrna" aBnsaeTcs - 3HaKOMCTBO C TEOPETUHECKUMU
OCHOBaMM XMMNYECKON TEXHONOMUN (PUINKO-XMMNYECKME OCHOBbBI XMUYECKUX MPOLLECCOB, MUKPO- U
MaKPOKMHETMKA, Teopusi NoAobusi, KputepranbHble ypaBHEHMS, pacyeT XMMUYECKUX PeaKTopOB),
OCHOBHbIMW COCTaBNAWNMN XUMNKO-TEXHONOMMYECKMX NPOLLECCOB (Cblpbe, SHEPrUs, KaTanms,
annaparypa, rmapoMexaHn4eckme, TennoBble 1 MacCoObMEHHbIe NPOLIECCHI), a TakXXe PacCMOTPeHne
Ha 9TOM OCHOBE KOHKPETHbIX TEXHONOrnii NPON3BOLACTBA HEKOTOPBIX BAXHENLWNX XUMUNYECKNX
NPOAYKTOB (CEPHOM, a30THON U OOCCOPHOM KUCNOT, aMMUaka, MOYEBUHbI, ATUNEHA, MONUMEPHbIX
marepuanos).

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.17 ducumnnuHbl (Mogynn)" OCHOBHOW
obpasosaTtenbHol nporpammbl 04.03.01 Xmumuns n oTHocUTCS K 6a30BOI (06WenpodeccnoHanbHoN)
yactn. OcBamBaetcs Ha 3, 4 kypcax, 6, 7 CEMecTpbl.

OucumnnuHa 'Xummnyeckas TeXHONorms'oTHocuTCs kK 6a3oBoMy 610Ky AMCUMNAUH. [Ns OCBOEHUS
LAHHOW OMCUMNINHBI HEOOX0AMMbI 3HaHUS Mo Kypcam 'dunsmka’, 'OkoHomuka', 'HeopraHmyeckas
xumus', '‘OpraHudeckas xummns', 'dnsunyeckas xumms', 'Maremartumka.'

COBpeMeHHaﬂ XNMmM4Heckas TeXHONOrna aBnsdeTcya aBaHrapoom XmuMnmn, ee BTOPXXKEHNEM B XU3Hb.
‘-Iepe3 nocpencTeo XUMMYECKOW TEXHONOMMN XMnyeckas HaykKa CTaHOBUTCA HeI'IOCpe,D,CTBeHHOVI
FlpOI/ISBO,EI,VITeﬂbHOVI CUnon. l/I3yt4eH|/|e COBPEMEHHbIX NPOnN3BOAOCTBEHHbIX NPOLECCOB C UX
XapakKTepHbIMU Tpe6OBaHVI$|MVI K CblpblO, 3HEpPreTuke, annaparype n sakOHOMMKe Ha OCHOBE 3HaHWUN,
Nony4YeHHbIX paHee B Kypcax No Xumuu, ousvke, MaTtemaTmke n OpyrmMm eCTeCTBeHHbIM U
00OLWEeCTBEHHbIM ancuunnnnHam, 0arTt npencrtaBjieHne 06 OCHOBHbIX MeToA4ax nepexona ot
3KCrNMepnMeHTanbHOro nN3y4eHus rnpouecca K npomblwieHHOMY Npon3BoaAcTBYy, METONaM
pr3nyeckoro n MaTremMaTn4eckoro MogenmpoBaHna XMMUKO-TEXHONOMMYECKMX NMPoLLecCcoB, a Takxe
nx onTuMn3aumnn.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEeHUNN:

PacwuncpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-6 CrNocobHOCTb paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLweKkynbTypHbIE BOCMPUHMMATb coumanbHble, 3THUYECKe, KOHPECCUOHaNbHbIE
KOMMEeTeHLMW) N KyNbTypHbIE pasnunyns
OK-7
(0blWeKyNbTypHbIE CnocobHOCTb K caMoopraHnsaumm n camoobpasoBaHunto
KOMMeTeHuunn)
OnnK-1 CNocobHOCTb MCMONb30BaTb NONYYEHHbIE 3HAHUS
(NpodpeccmoHanbHble TEOPETNYECKMX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUKU Npu
KOMMEeTeHLMN) peWweHnn NpogeccnoHanbHbIxX 3anad
OlnK-2 BafeHne HaBblkaMy XMMUYECKOro 9KCNeprMeHTa, OCHOBHbLIMU
(NpodpeccuoHanbHble CVIHTETMYECKUMUN 1 aHaNUTUYECKMM METO4AMUN MONyYEeHMs 1
KOMMEeTeHLW) CCNegoBaHUsl XMMUYECKMX BELECTB 1 peakLuii
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

Ol1K-3 CNOCOOHOCTb UCMONMb30BaTbh OCHOBHbIE 3aKOHbI
(npodhbeccmoHanbHble €CTeCTBEHHOHay4HbIX AUCLUNANH B NPOJDECCUOHANbHOM
KOMMNEeTEHUNI) nesaTenbHoCTU
Ol1K-6

3HaHMe HOPM TEeXHMKM Be30MacHOCTU 1 YMEHNEM peann3oBaTb
(MpocpeccuoHanbHbie X B NabopaTtopHbIX N TEXHONOMMYECKUX YCNOBUAX
KOMMNeTeHuunm) P P y
MK-1 CNOCOOHOCTb BbINONMHATL CTaHOAPTHbIE onepauun no
(MpodpeccuoHanbHbie npennaraemMmbiM MeTogunKam g g
KOMMNEeTeHUnK) P
MK-2 BnageHne 6a3oBbiM/ HaBblkamMy UCMNONb30BAHUSA COBPEMEHHOM
(MpodpeccuoHanbHbie annapartypbl NpyY NpoBeaeHUN Hay4YHbIX MccnenosaHEM
KOMMNeTeHunm) patypbl npu np y
MK-3
(npodhbeccmoHanbHble BnageHne CUCTEMON PyHAAMEHTaNbHbIX XMMWYECKUX MOHATUIA
KOMMNEeTeHUnI)
MNK-4 CNOCOBOHOCTb MPUMEHSTb OCHOBHbIE €CTECTBEHHOHAYYHbIE
(NMpodheccmoHanbHble 3aKOHbl 1 32aKOHOMEPHOCTN Pa3BUTUSA XUMUYECKOW Hayku npu
KOMMNeTeHuunm) aHanuse nosnyyYeHHbIX pesynbTaTos
MK-5 cnocobHOCTb Nony4aTb 1 0bpabaTbiBaTb pedynbTaTbl Hay4HbIX
(npodhbeccmoHanbHble 9KCMNEePUMEHTOB C MOMOLLbI COBPEMEHHbIX KOMMbIOTEPHbIX
KOoMMeTeHuunn) TEeXHONOrnmn
[K-6 BnageHmne HaBblkaMn NpencTaBieHns NoNyYEeHHbIX pe3ynbTaToB
(NpocpeccmoHanbHbie B BMUOE KpaTkux OTHeTOF:_’» 1 npes3eHTauuni Y besy
KOMMeTeHLN) P P
nK-7 BnageHnem metogamm 6esonacHoro obpalleHuns ¢
(npodbeccmoHanbHble XUMUYECKUMWN MaTepuanamm ¢ y4eTom Nx qomsn4eckumx un
KoMneTeHuunn) XMMNYECKUX CBONCTB

B pesynbtaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE 3aKOHbI M METOAbI Mepexoaa 0T NabopaTopHbIX MCCNELOBAHMI K peanbHOMyY
NPOn3BOACTBY; OU3NKO-XMUMUYECKNE OCHOBbI NPOTEKAHNSA XMMNYECKUX peakLnid,
npenonpenensaroLlme ycnosms Ux NpombllLieHHON peann3aunn: XMMMYeckyto TepMoanHamMnKky, MUKpo-
N MaKpOKWHETUKY, TEOPETUYECKME U NMPaKTUYeckmne acnekTbl KatanuTnyecknx npoLLeccoBs; NPUHLMMbI
opraHu3aummn N TEXHONOrMYECKNEe CXEMbl MPON3BOACTBA HaMbonee BaXHbIX HEOPraHNYECKNX 1
opraHnyeckmnx NpooykToB: amMmaka, CepHOn, a30THOM N POCHOPHON KUCNOT, HEPTENPOOYyKTOB,
NnoIMMepOB;

2. IONXEeH yMeTb:

OPUEHTUPOBATLCS B BOMPOCaX (PU3MYECKOro 1 MaTEMATUYECKOro MOAENMPOBAHNS, 3HaTb OCHOBbI
Teopun Noaobuvs U COCTaBNEHNS HA UX OCHOBE KpUTEpUasnbHbIX YPaBHEHWIA.

3. ONXEH BnaneThb:

TEOPETNYECKMMM 3HAHUSIMU 0O OCHOBHbIX COCTaBMSIOWMNX XMMUKO-TEXHOIOMMYECKOro NpoLiecca n nx
B3aVIMOCBSI31: Cblpbe, SHEPrusl, XMMUYECKME, MeXxaHNYeckne, rmapomMexaHnyeckme, TennoBble u
MaccooOMeHHbIe NPOLECCHI; OCHOBAMI COCTaBEHMS MaTepranbHOro 1 SHepreTMyeckoro 6anaHcos,
pacyeTa XMMUYECKMX PEAKTOPOB M PEKTUPMKALMOHHBIX KOMOHH.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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p8.36|/|paTbC9l B TEOpPETUYECKNX noaoxogax, nexXxaumnx B OCHOBE CO30aHNA TEXHONOIrMYECKNX CXeM on4
nony4yeHmns nponykTtoB KPynHOTOHHaXHOro XmuMmn4eCckoro npom3soncTea, noib3ys4Cb nNpuHUMNamuy,
nexauwwunmm B OCHOBE CMHTE3a OpraHn4eCckKnx n HeopraHn4eCcknx BelecTB, MPOEKTNPOBaTb HA YPOBHE
610K-CXeMbl TEXHONOrM4yeckune npoueccobl Nony4yeHms HOBbIX BEWECTB C NMPAaKTN4eCKn None3HbiMU
CBOMNCTBaMun

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI Moayns
Obwas TpyaoeMKOCTb ANCLMMANHBI COCTaBNSIET 7 3a4eTHbIX(ble) eanHuu(bl) 252 Yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMINHBI 9K3aMeH B 6 ceMecTpe; 3a4eT B 7 ceMecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

71-85 6annos - "xopouwo" (Xxop.);

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

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

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucuUnIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens MX TPYA0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')v;lr%';“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumu MpakTuyecknellaboparopHbie
3aHATUSA pa60TbI
Tema 1. lNpenmer
XUMUYECKOW TEXHONOrN
1. 1 2
(XT), ee OCHOBHblE 6 0 0
pasgenbl
Tema 2.
XUMUKO-TEXHONOMMYECKA
2. [npouecc (XTI1) kak 6 1,2 4 0 0
LeHTpanbHOe NoHATUNE
Kypca
Tema 3. Cbipbe
3. [Xxnmmnyeckom 6 2 2 0 0
NPOMBbILWNEHHOCTN.
Tema 4. OHepreTuka o
4. |XmMunyeckom 6 3 2 0 0 YCTHBIR onpoc
NMPOMBILNIEHHOCTN.
Tema 5.
Pnanko-xmmmyeckmne
S. OCHOBbl XUIMUYECKOW 6 34 4 0 0
TEXHONOrNN:
Tema 6. Katanus B
6. [Xnmmnyeckom 6 4 2 0 0
NMPOMBILIEHHOCTHN

KETPOHHBH
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 7.
MogennposaHue
XMIMUKO-TEXHONOMMYECKM
npoueccos. Teopus
nonobwms.
KputepmanbHble
YpPaBHEHNS.

5,5,6

Tema 8.

'mopomexaHunyeckune
npouecchl, OCHOBHbIE
3aKOHbI rMapasnKu.

6,7,7

Tema 9. Tennosble
npoueccs.

8,8

YCTHbIN onpoc

10.

Tema 10.
MaccoobMeHHble
npoLeccsl.

9,9

11.

Tema 11. OCHOBHblE
annapaTtbl XUMUYECKUNX
nNpon3BOACTB, pacyeT
XMIMUYECKUX PEeakTOpPOB.

10

12.

Tema 12. OcHoBbl
opraHuMsauuu
XVIMUYECKUNX
npon3BoACTB
[Mpon3BoacTBO CepHOiA
KWUCNOTbl

10

13.

Tema 13. TexHonorus
CBSI3aHHOro a3orta
CunHTes ammmnacka.
CWHTE3 MOYEBUHDI.
Mpon3BoaCTBO a30THOM
KNCNoTbl

11,11

KoHTponbHas
paboTta

14.

Tema 14. [Npon3BoacTBo

doocdpopa v
doocpopHoOM KMCnoT

12

15.

Tema 15. TexHonorus
conew n ynobpeHuii

12
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

16.

Tema 16.
[MpoMblIWNEeHHbIR
OpraHn4eckuii CUHTES,
ero passuTune u
3HavyeHune. Cbipbesas
6a3a n ncxogHble
BelecTea
MNpownssoncTeo
napaguHoBbIX
yrnesonoponos
MNpownssoacTeo
HernpenenbHbIX
yrnesonoponos

13,13

KoHTponbHas
paboTta

17.

Tema 17. [NponseoncTteo
Kncnoponconepxatimx
OpraHnyeckumx
coeguHeHnn

14,14

TecTnposaHue

18.

Tema 18. lNepepaboTka
apoMaTn4eckux
yrneBonopoaoB.

15,15

20.

Tema 20. NMPAKTUKYM
Nno XMMNYECKOW
TEXHONOIMMn
BBogHoe 3aHATME.

21.

Tema 21. AHanm3s

ra3oBon CMecun Ha
rasoaHanuaarope
cuctembl [ XI1-3M.

22.

Tema 22. Onpepnenexve
yrnepona B YyryHax u
cTansx ra3000beMHbIM
METOOOM.

NncbmeHHas
paboTta

23.

Tema 23. OnpeneneHve
CO2 Ha
rasoaHanmaarope
rayk-21.

24.

Tema 24. MeTonpbl
N3MEpPEHNS n
perynmpoBaHuns
Temnepartypbl

Konnoksuym

25.

Tema 25. AHann3 sBoapbl.

26.

Tema 26. YMArdeHue
BOLbl NOHOOOMEHHbIM
METOO0M.

27.

Tema 27.
®dpakLmMoHNpoBaHne
HedTn, onpeneneHne
ONTUYECKUX
XapakTepucTuk

YCTHbIN onpoc

PernctpaunoHHbii Homep 785717
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Buabl v yachbl
Pasmen ayauTopHOM paboThbl,
N .DMI(\:’ILI.VIHHMHI:I/ CemecTp cz;gg::a X T?g ﬁggr)socm TeK\{(':;'-:TTO g:::lprl
oAyna MpakTnyecknellaboparopHbie
NMexuuu
u 3aHATUA pa60TbI
CoRSPaH SO B MncomenHas
28. HETV 1 7 9 0 0 4 paboTta
HedoTenpoayKTax.
lf#jf.?.}. 'I;eMnepaTypa [MncbmeHHas
29'TemnepaTypa 7 10 0 0 4 paboTta
BOCMNaMEHEHNS
Tema 30. Onpenenexne
30.|nnoTHOCTH 7 11 0 0 4
HegTenpoayKTOB.
Tema 31. Onpepnenexve
31'B$|3KOCTI/I 7 11 0 0 4
Tema 32. Onpepenexve [MucbMeHHas
32.|rpynnoBoro coctasa 7 12 0 0 4 paboTta
6eH3nHa NPAMOW FOHKM
Tema 33. Onpepnenexve
cogepxaHus
33.|cynbdounaHon cepbl Mo 7 13 0 0 4
MOrNOWEHNIO NOAHBIX
KOMMNEKCOoB.
Tema 34. Onpepnenexve o
34.|conepxaHus 7 14 0 0 4 YCTHBbI onpoc
acanbTeHoB
Tema 35. BaskocTtb u
doUNbTPYEMOCTb
35. FMWHUCTBIX ByPOBbIX 7 15 0 0 4
pacTBopoB
Tema 36. CemuHap
36.|lMepepaboTka HePTH U 7 16 0 4 0 Konnoksunym
HegpTenpoayKTOB
Tema . NToroeas 6 0 0 0 OK3aMeH
goopma KOHTpons
Tema . NIToroeas 3avet
dopma KOHTpOns 7 0 0 0
Ntoro 60 4 64

4.2 CopepxaHvue JUCLUMNMUHDI
Tema 1. lNpenmeT xumMnyeckou TexHonormm (XT), ee OCHOBHble pa3genbl
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

[Mpenomet xumnyeckon TexHonorum (XT), ee OCHOBHblEe pasaerbl, 3aKOHOMEPHOCTU U MeToabl. XT -
BaXHelwas obnactb 3HaHWI 1 NPaKTNYECKON aeaTenbHocTh. CTPOeHe YHUBEPCUTETCKOMO Kypca
XT. Npeonormsa nepexona ot Konbbl K peakTopy.

Tema 2. Xumuko-texHonornyeckum npouecc (XTI) KkaK ueHTpanbHoe NOHATUE Kypca
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET
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XuMuko-TexHonornyeckun npouecc (XTI1) kak LeHTpanbHOoe NOHATUE Kypca, Er0 OCHOBHbIE
COCTaBNSIIOWME: XUMUYECKNE, MEXAHNYECKME, TMAPOMEXaHNYECKME, TENNOBLIE 1 MACCOOOMEHHbIE
npoueccbl. OnpenenerHne XTI 1 ero 0CHOBHbIX cocTaBnsowmx. NMoHaTne o NIMMUTUPYIOWER cTaaun
1 NpuHumnax ynpasneHnsa XTT1.

Tema 3. Cbipbe XMMU4YECKOW NPOMbILLIEHHOCTW.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Cblpbe XMMMYeCKoi NPOMbIWAeHHOCTU. OCHOBHbIE BUAbLI Y UCTOYHUKN CbIpbS, UX Knaccudmkaums.
MeToabl NOAroTOBKM 1 oboraweHns coipbs. MpuHUMNbI pecypcocbeperatolmx TEXHONOMNIA 1
BTOPWYHOIO MCMONb30BAHMWS Chlpbs

Tema 4. DHepreTuka XMMM4YECKOWN NMPOMbILLNIEHHOCTH.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

SHepreTnka XMMUYECKON NPOMbIWNEHHOCTU. OCHOBHbIE BUAbI M UCTOYHVKIA SHEPTUK, 1X
knaccudpmkauus. MepcnekTrBbl PasBUTUS MCTOYHUKOB SHEPrn. MprHUMNbLI 3HeprocHeperarowmnx
TEXHONOI WA 1 BTOPUYHOrO UCMONb30BAHUS SHEPTUN.

Tema 5. PU3NKO-XMMUYECKNE OCHOBbI XMMUYECKOWN TEXHONOMUN:
JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

DU3NKO-XMMUNYECKME OCHOBbBI XMMUYECKON TEXHONOMMMN: XMMUYECKAs TEPMOANHAMUKA, MUKPO- 1
MakpoKunHeTnka. OCHOBHbIE 3aKOHblI XUMUYECKOW TEPMOANHAMUKN, MUKPO- U MaKPOKUHETUKMN,
onpenensiowme HanpaeneHne n ckopoctb XTI. MatepuanbHblil 1 s3HEpPreTUYeckuini banaHcsol.

Tema 6. Katanns B XMMU4YeCKOW NMPOMbILLNIEHHOCTHU
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Katanms B XuMmnyeckoi NPOMbIWTEHHOCTA an/IHLl,I/II'IbI nencrens KaTtanmn3atopos. Vx BaxHenwme
XapakKTepucTunkun. CocTtaB 1 MeToapbl NPUroToBNEHNSA KaTtain3aTopoB.

Tema 7. Mo.n,enuposal-wle XUMUKO-TEeXHOJ/IOr'M4eCKux rnpoueccos. Teopml nopob6us.
KpVITepVIaﬂbele YPaBHEHUS.

JNeKLuMoHHoe 3aHsiTne (6 4yaca(os)):

MoaoennpoBaHme XMMUKO-TEXHONOTMYECKUX npoueccoB. Teopusi nonobus. KputepmnanbHble
ypaBHeHus. Pn3nyeckoe 1 MmatemaTnieckoe MoaenmposaHue. Teopembl nonobus. MNpuHUUnbI
COCTaBNEHUsi KpUTepmanbHbIX ypaBHEHNR. OCHOBHblE KpUTepun Noaobus.

Tema 8. N'mppomexaHmyeckue nNpoL.eccbl, OCHOBHbIE 3aKOHbI rMApPaBIuKK.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

"'MopoMexaHn4Yeckune npoLecchl, OCHOBHbIE 3aKOHbI rnapasnunki. OCHOBbI FTMAPOCTATMKN, CMCTEMA
nndpdoepeHumanbHbiX ypaBHeHWn diinepa. MapoanHammka: ypasHeHns ditnepa n Haebe-CTtokca,
3aKoH bepHynnu ero npumeHeHve. Annaparbl FMApPOMeExXaHNYeckmx NPOLECCOB.

Tema 9. Tennosble NpoLecchl.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Tennosble npouecchl. OCHOBbLI TENNONepenayYn n ee MexaHnambl: TENIONPOBOAHOCTb, KOHBEKLINS,
TennoBoe nanyyeHne. 3akoH oxnaxaeHns HotoToHa. Pexumbl TennoobmeHa. TennoobMeHHble
annaparbl.

Tema 10. Maccoo6MeHHbIe NpoL,EecChl.
neKumnoHHoe 3aHsiTne (4 yaca(os)):

MaccoobmeHHble npouecchl. OcHOBbI MaccoobmMeHa. MaccoobmeHHble npouecchl B XT: copbums
pekTngomkaums. Pacyet pekTndomkaumnoHHbIX KONOHH. ["padpmnyeckuin meton Mak-Kaba n Tune.

Tema 11. OcHOBHbIe annaparbl XMMUYECKMUX MPOM3BOACTB, pacyeT XMMUYECKNX PeakTopoB.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

OcHoBHble annaparbl XMMUYECKUX MPOU3BOACTB, PACYET XMMUYECKUX PEaKTOPOB. TUMbl XMMUYECKNX
annaparoB 1 peakTopoB. PeakTopbl nepmnoanyeckoro n HENPEPbIBHOrO OENCTBUS, naeanbHOro
CMeLWeHns 1 naeanbHoro BbiTeCHeHNs. OCHOBHOE YpaBHEHUE XMMUYECKOro peaktopa 1 ero
peleHe Ons peakTopoB pasnnyHbIX TUMOB.

Tema 12. OcHOBbI OpraHM3auuu XuMm4yeckmnx npoussoncts NMponssBoacTBo CepHOW KMUCNOTbI

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 785717 5 AE
Crpanuua 9 us 21. il YHI:I

S OEMALIGH



Mporpamma ancumnnnHbl "Xumudeckas texHonorus”; 04.03.01 Xvmns; aupekTop XmMmnyeckoro nHctutyta Nankud B..

CoBpeMeHHble NyTU 1 cnocobbl yrpaBneHnst NPon3BOACTBEHHbIMU NpeanpusTnsmMn. CywHoCTb 1
3aa4y KOMMIEKCHOM MexaH13aumm n asToMaTusaumm XMMn4eckx Nnpon3soacTs. 3aaaqm
NPOMPECCNOHANBHON MMrMeHbl U TEXHUKN 6€30MacHOCTY B XUMMNYECKNX MPON3BOACTBAX.
NMPON3BOOCTBO CEPHOU KNCITIOTbI Buabl cepycogepxaluero cbipbs. Tunbl neven ong
obxura cynbuaHbIX PyL 1 3NEeMEeHTapHOR cepbl. Vicnonb3oBaHWe OTXOAAWMNX CEPHUCTbIX ra3oB
LIBETHOI MeTanyprum 1 TennoBbIxX SN1eKTPOCTaHLMIA, Cepbl U cepoBoaopoaa npu nepepaboTtke
CEPHUCTbIX HedoTen. PUBNKO-XMMNYECKME OCHOBbI U CXEMbl KOHTaKTHOIO NPON3BOACTBA CEPHOM
KWUCNOTbI; paBHOBECHbIE N KMHETUYECKME YCNOBUS, KaTannsartopbl. TexHonornyeckas cxema
NpPOM3BOACTBA CEPHOM KUCNOTbI. MyTn HTEHCUpMKaLMN CEPHOKNCAIOTHOMO NPOM3BOACTBA.

Tema 13. TexHonorus cesizaHHoro azora CuHTe3 ammuaka. CuHTe3 MouyeBuHbI. Npon3sBoacTeo
a30THOM KUCNOThI

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

CuHTe3 ammmnaka. Crnocobbl nony4YeHns a3oToBoA0POoAHON cMecn. O4ncTka rasos.
DU3NKO-XMMUYECKME OCHOBbI NPO?LIecCa CUHTE3a aMMUaka (TeEpMOAMHAMUYECKUE U KMHE?TUYEeCKue
ocobeHHocTh). KatanmsaTopbl cuHTE3a aMmmnaka. Belbop onTMmanbHbIX YCNOBUA CUHTE3a.
TexHonormyeckas cxema npon3soacTea ammmaka. CUHTE3 MOYEBUHbBI. PUBNKO-XMMUYECKNE YCNOBUS
n cxema npounaeoactea. [Npon3BoacTBO a30THON KMCNOTbI. PU3NKO-XMMMYECKME OCHOBbI MpoLecca.
TexHonornyeckas cxema Npon3BOLCTBa pa3baBneHHON a3oTHOM KucnoTol. MonyvyeHne
KOHUEHTPUPOBaHHOM a30THOM KMCNOTbl. [1poM3BOACTBO HUTPaTa aMMOHKS. cnonb3oBaHne Tenna
peakumn. MeTtoabl ynyyiweHns onanyeckmnx CBOMCTB. TeXHonornyeckas cxema.

Tema 14. NMpoussoacteo choccopa n pocchopHom Kucnor
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Buabl n rnaBHble MecToOpoXaeHNs pocdaTHOro cblipbs. KNCNOTHbIE, TEPMUYECKUE U
rMpopoTepMmyeckme npoLecchl nepepaboTkm NPUPOaHbIX OCHATOB, UX CYWHOCTb U NEPCMNEKTMBBI.
OnekTpoTEPMMYECKOE NMPOMN3BOACTBO hocdopa. YCTPOMCTBO anekTponeyen. Prusnko-xmmmyeckme
OCHOBbI MoNy4eHns gocopa 13 NpMpPoaHbIX docgaTtos. Cxema Nony4eHns aNeMeHTapHoOro
doocopa. KncnotHble cnocobbl nepepaboTkn docdaTtHOro Chipbs. IKCTPakUMOHHAs docdopHas
Kucnota. TexHonornyeckas cxema ee nonyyeHus.

Tema 15. TexHonorusi coneun n ynobpeHumn
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MuHepanbHble COnu B CENbCKOM x03scTBe. MuHepanbHble yaobpeHns 1 ux knaccugmkaums.
OCHOBHble NpoLecchl NPOM3BOACTBA NPOCTOrO 1 ABONHOro cynepdpocgatos. CynepdocgaTHas
kamepa. [Mpon3BoACTBO KOMNNEKCHBIX yAobpeHuin. MeToapl ynyylleHne CBONCTB yA0OpEHNIA:
rpaHynmpoBaHue, KOHUEHTpUpoBaHue, kancynuposaHue 1 ap. NponssoacTso KanuiHbIX CONei.
OcHoBHble annaparbl 415 Noay4eHUs XNOpPUCToro Kanus n3 CUibBUHUTA.

Tema 16. MpoMbILLNEHHbIN OpraHNYeCKUn CUHTE3, ero pa3suTtue u 3HadyeHue. CoipbeBas 6a3a
M ucxogHolie Belectsa NpoussoncTeo napachuHoOBbIX yrnesogoponos NpoussoancTeo
HenpenenbHbIX YrNeBoa0ponoB

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

MpPOMbIWNEHHbI OpraHNYecKkunii CUHTES, ero passntue 1 3HadveHve. CoipbeBas 6a3a n NcxonHble
Bewectea. [ITEPEPABOTKA NMAPA®NHOBbLIX YITIEBOLOPOLOB. XnoprpoBaHme METAHOBBIX
yrneso4oponoB. YCTPOUCTBO xnopartopa. [lernapupoBaHne METaHOBbIX yrnesonoponos. OkucneHme
MeTaHoBbIX yrnesogoponos. MNPOM3BOOCTBO HEMPELEJIbHbLIX YT TTIEBOLOPOOOB.
Mpon3BoAcTBO aTMNEHA U3 aTaHa. PuU3nKo-xMMmMYeckmne oCcHOBbI NpoLecca. MNpon3sBoacTeo atuneHa
B TPyb4aTbIX NeyYax n Ha yCTaHOBKAXxX C ABUXYLIMMCS 3€PHEHbIM TeMnoHocuTenem. TexHonornyeckas
cxema. Nyt ncnonbdosarns. AuetuneH. [NporM3BoACTBO aueTuneHa pasnoxeHnem kapbuaa
Kanbuns, METOLOM TEPMOOKMCNNTENBHOIO KPEKMHra (MMponn3a) 1 METOA0M 9NEKTPOKPEKUNHTa.
MonyyeHue auetuneHa B nnasme. PU3nKo-xMMn4eckmne 0CHOBbI NpoLeccos. [1pon3BoacTeo
auetanbiernga rmgpataumen auetuneHa. Karanusaropbl. TexHonornyeckas cxema. ytm
MNCNONb30BaHMSI.

Tema 17. NMpon3BoacTBO KACNOPOACOAEPXKALLUX OPraHUYeCKux coe aMHeHUN
JNeKLMoHHOoe 3aHsiTne (4 4yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 785717 5 AE
CtpaHnua 10 n3 21. 111 VHI:I

S OEMALIGH



Mporpamma ancumnnnHbl "Xumudeckas texHonorus”; 04.03.01 Xvmns; aupekTop XmMmnyeckoro nHctutyta Nankud B..

CuHTE3bl HA OCHOBE OKMUCK yrnepoaa. [MpoMbIWNeHHbIE NCTOYHUKK OKMCK yrnepoda. CuHTes-ras.
CwuHTe3 MeTaHona. Pn3nko-xmMmyeckme oCHoBbl nNpouecca. Katannaatopbl. KOHTakTHbI annapar.
TexHonornyeckas cxema. [lponssoacTeo coopmanbaernga. PrMsanko-xmMMmyeckne OCHOBbI NpoLecca.
TexHonormnyeckas cxema, npumeHeHne coopmanbaernaa. CMHTE3 yrneBoaopoaoB Ha OCHOBE
CUHTE3-raza. PnankKo-xmmmnyeckme ocHoBbl npouecca. Karanmsartopbl. CoctaB NpoaykTOB CMHTE3A,
nx ncnonb3osaHue. OkcocunHTes. MNMonyyeHne anbaernnoB Ha OCHOBE B3aMMOOENCTBUSA OKUCK
yrnepoga v sogopona ¢ onegouHamm (rugpodpopMmmnmposaHme onednHoB). KatanusaTopsl.
Dun3nKO-XMMMYECKNE OCHOBbI NpoLiecca. TexHonornyeckas cxema.

Tema 18. NepepaboTka apomaTMyeckux yrneBon0ponos.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

XnopuposaHue 6eH3ona. [NponasoacTeo atunbeHsona. OkMcneHne apoMaTMyeCckux yrnesoaopoaos.
[Mpon3BoACTBO XMMMYECKUX BOSIOKOH. HeopraHnyeckmne opraHnyeckme (MCKyCCTBEHHbIE U
CUHTETMYeCcKMe) BONOKHA. TexHonornyeckas cxema nony4yeHus nascaHa.

Tema 20. MPAKTUKYM MO XUMUUYECKOW TEXHOJTOr MU BeopHOe 3aHsTHE.
naboparopHas pabora (4 4aca(oB)):

NHcTpykTax no TexHuke 6esonacHoctn. 3HaKOMCTBO ¢ nabopaTtopHbiMm pabotamu. MeTtoapl
rasoBoro aHanuaa. Fasosble 3aKoHbl. [prbopbl, UCNoNb3yeMble B ra3oBoM aHanuse. PeleHune
3a4ad Mo onpefeneHnio cocTasa ra3oB B CMECH.

Tema 21. AHanu3 ra3oBow cmecu Ha razoaHanu3sarope cucrembl 'XI1-3M.
naboparopHasi pabota (4 4aca(oB)):

3HakoMCTBO C ycTporcTBoM annaparta Opca. OnpeneneHne cogepXxaHnus yrnekmcnoro rasa,
K1ucnopoga v okcmaa yrnepoaa.

Tema 22. OnpeneneHue yrnepoaa B YyryHax u ctansix ra3006 beMHbIM METO40M.
naboparopHas pabora (4 4aca(oB)):

CxxuraHue 4yryHa nnm ctanv n onpefeneHne coaepXaHus B HAX yrnepoaa.

Tema 23. OnpepneneHve CO2 Ha raszoaHanusartope NYYK-21.

naboparopHasi pabora (4 4aca(oB)):

OnpegneneHve cogepXaHus yrnekucnoro rasa B TOMOYHbIX ra3ax Ha aBTOMaTU4eCKoOM
razoaHanunsartope N9YK-21.

Tema 24. MeToobl U3MEPEHUA U peryniupoBaHus Temneparypbl
naboparopHasi pabora (4 4aca(oB)):

3HakomcTBO ¢ nprbopamu No onpeneneHnto TemnepaTtypbl (CTEKNSHHO-XUAKOCTHbIE TEPMOMETPbI),
MaHOMETPUYECKMIA TEPMOMETP, TEPMOMETP COMNPOTMBIEHMS, TepMonapa. ['paaympoBaHve
TepMonapbl.

Tema 25. AHanu3 BoAbl.
naboparopHas pabora (4 4aca(oB)):

Onpenenexne obLiei XecTKoCTU BoAbl MOCPEACTBOM TUTPOBaHMs TpunoHoM b Onpenenerne
WenoYyHoCTH, kKapboHaTHOW 1 HekapboHaTHOW XecTKoCTV BoAabl. OnpeaeneHne xnopuaos
MEpPKYPOMETPUYECKUM CMOCOBOM 1 hocdaToB KanopuMeTpuYeckum MeToLoM.

Tema 26. YMsirueHue BoAbl MOHOOOMEHHbIM METO4,0M.

naboparopHasi pabora (4 4aca(oB)):

YMsryeHne XecTkocTh BoAbl NyTeM 3aMeHbl KAaTUOHOB KaNbLUWs U MarHUs Ha HaTpueBbIE.
Tema 27. dpakumoHupoBaHue HedpTn, onpenenieHne oNTUYECKUX XapaKTepPUCTUK
naboparopHas pabora (4 4aca(oB)):

[MeperoHka HepTW N onpeneneHne yaoenbHOro Beca, nokasarens npenomMneHuns, Aucnepcun,
MONEKYNAPHON pedopakumnm n nHTepuenTta pegopakumnm.

Tema 28. OnpepeneHve comepxaHus Boabl B HedpTn U HedpTenpoaykrax.
naboparopHasi pabota (4 4aca(oB)):

OnpegneneHuve cogepxaHuns sogbl metogom duHa-Ctapka.

Tema 29. Temneparypa BCNbILLKW U TeMNepaTypa BocrniameHeHUs
naboparopHasi pabora (4 4aca(oB)):
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OnpegneneHne Temnepatypbl BCMbIWKK Ha Npubope MapTeHc-IeHckoro

Tema 30. OnpeneneHve NNOTHOCTU HedPTENPOAYKTOB.

naboparopHasi pabora (4 4aca(oB)):

OnpeneneHve NNOTHOCTM HEPTENPOOYKTOB MMKHOMETPOM M Ha Becax Mopa-Bectgpans
Tema 31. OnpepneneHue BA3KOCTU

naboparopHas pabora (4 4aca(oB)):

OnpeneneHne yCNoBHOM BA3KOCTU HA BUCKO3MMETPe DHriepa 1 KMHeMaTu4eckoi BA3KOCTU B
KanunnsipHOM BUCKO3MMETPe

Tema 32. OnpeneneHuve rpynnoBoro coctaBa 6eH3mHa NpPSAMON roHKKU
naboparopHasi pabota (4 4aca(oB)):
OnpeneneHne aHUIMHOBBIX TOYEK AN OnpeaeneHns rpynnoBoro coctara 6eH3nHa NPsiMoii roOHKM

Tema 33. OnpeneneHue copgepXaHus cyboUOHON cepbl MO MNOMMOLLEHMIO MOLHBIX
KOMI/IEKCOB.

naboparopHasi pabora (4 4aca(oB)):

OnpepneneHne coagepXXaHus CynbgUaHOM cepbl MO NOrNOWEHMIO NOOHBIX KOMMIEKCOB
CNEeKTPOdOTOMETPUYECKUM METOIOM.

Tema 34. OnpepneneHuve cogepxaHust acdanbTeHOB
naboparopHasi pabota (4 4aca(oB)):

BbloeneHvne acanbTeHOB H-renTaHoM Unu NeTPoNeiHbIM 3COMPOM 13 HECDTU C MOCNEaYLWNM
oTLeNneHneM punbTPOBaAHMEM

Tema 35. BA3kocTb U ounbTpyeMOCTb NMUHUCTBLIX OYPOBbIX pacTBOPOB
naboparopHasi pabora (4 4aca(oB)):

WccnepoBaHve peareHTOB Ha 0E3MYNbrupyoLyo CNOCOOHOCTb METOAOM ByThINOYHOMO TECTA,
OCHOBAHHOIr0 Ha CPaBHEHUN OMHAMWKN OTCTOS BOAbI B MPUCYTCTBUN peareHTOB-0e3Mybratopos U
6€3 HMX (KOHTPOSbHBIA OMbIT)

Tema 36. CemuHap Mepepabotka HedpTn U HedpTeNPOAYKTOB
npakTnyeckoe 3aHsitne (4 4aca(os)):

Pasnenbl:1) npoucxoxaeHne HedodTn, ee cocTaB 2) MOTOPHbIe Tonnmea 3) obwas cxema
nepepaboTkn HedoTn 4) NnepBrYHas nepepadboTka HedTN 5) TEPMUYECKUIA KPEKUHT HEGDTENPOOYKTOB
6) KaTanMTNYeCKNn KPEKWHT 7) TOPOKPEKNHT 8) prudpopMmnHr 9) ounctka HedpTenpoayKTOB

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

Bupbl
N Paspnen Cemect Hepens | camocTosiTenbHon [TpyA0eMKOCTb g&%ﬂ::):‘::;gﬁg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) a60TbI
CTYAEHTOB P
Tema 4. SHepreTuka
N noarotoeka K -
4. XnMnyeckomn 6 3 nggMO or? oc 12 YCTHbIA Onpoc
NPOMBILIEHHOCTMW. y y onpocy
Tema 9. Tennosble NnoAroToBka K o
9. ' 12 THbIA On
npouecchl. 6 838 YyCTHOMY onpocy ye onpoc
Tema 13. TexHonorus
CBSA3aHHOro asora
noarotoeka K
CuHTE3 amMMunaka. OAroToBka I KOHTpONbHas
13. 6 11,11 |[KOoHTpONbHOW 12
CWHTE3 MOYEBMHDI. 260Te pabota
[Mpon3BoaCTBO a30THOM P
KMCNOThbI
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Crtpanunua 13 n3 21.

Buaobi
N dopMbl KOHTPONSA
Pasgen Henens | camoctosTenbHoOM [TpynOEMKOCTb| b
N AucumninHbl Ce""echcemeCTpa paborthbl (B yacax) camoc;oﬁngebrlleou
CTYyAOEeHTOB P
Tema 16.
[pOMBIWNEHHbIN
OpraHu4yeckuin CUHTES,
ero passuTue u
3HayeHue. CbipbeBas
6asa n ncxogHbole NMoAroToBKa K
16.|BelwecTBa 6 13,13 |KOHTpOnbHOM 6 KC;%LEZHbHaH
MNpon3BoacTBo pabote P
napadgHOBbIX
yrneeo4opoaos
Mpon3soacTeo
HenpeaenbHbIX
yrneeo4opoaos
Tema 17. lNponssoncTteo
KMCNOPOACOAEepXalLmnxX
17.lopraHmnyeckumx 6 14,14 :gg:ﬁ%g;ﬁ;}o 6 TecTMpoBaHune
coeIVHEHM P
odpopMNneHne odpopMneHHas
Tema 22. OnpenenexHuve nabopartopHoii 2 nabopartopHas
5o [YIIIEpOAa B HyryHax u 7 3 paboTbl paboTta
‘lcTansx ra3oo06beMHbIM NOOroTOBKa K ChMEHHAS
METOLOM. MMCbMEHHOMN 3 agms a
paboTe P
odoopMNeHne opopMneHHas
Tema 24. Metozbl nabopaTopHoit 2 nabopatopHas
24 [NSMEPEHNS 1 7 5 |pa6othbi pa6oTa
PerynMpoBanii MOAroTOBKa K
Temnepartypbl
patyp KONTIOKBIYMY 3 KONNOKBUYM
ogpopMNeHne odpopMneHHas
nabopartopHoii 2 nabopartopHas
paboTbl pabota
Tema 27. nooroToBka K
dpaKLMOHNPOBaHME yCTHOMy onpocy
27.|HedpTu, onpenenexue 7 g |10 onpeneneHunio
ONTUYECKMNX ONTNHECKINX 3 5
XapaKTepUCTIK XapakTepucTmK YCTHBbI Onpoc
(nokasarenb
npenomMneHmns,
NNOTHOC
ogpopMNeHne opopMneHHas
Tema 28. OnpenenexHune nabopartopHoii 2 nabopartopHast
og [COMEpXaHNs BOAbI B 7 9 paboTbl paboTta
HedTV 1 MOAroToBKa K MMCbMEHHas
HedTenpooykTax. MUCbMEHHOIA 3 26014
paboTe P
PerncrpaumnoHHblii Homep 785717 OBAEKTPOHHEH
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
odoopMNeHne odpopMneHHas
Tema 29. Temnepartypa nabopatopHoii 2 nabopartopHas
og [BEMbILLKA 1 - 10 paboTbl paboTta
|remneparypa noaroroska k NMCbMEHHas
BOCNIaMeHeHNs NMUCbMEHHOM 3 26072
paboTe P
odoopMNneHne odpopMneHHas
nabopartopHoii 2 nabopartopHas
Tema 32. OnpeneneHvie 6 parop parop
paodorThl paboTta
32.|rpynnoBoro cocrasa 7 12
6eH3MHa NPSMON FOHKM noaroToska K ANCbMEHHAs
MUCbMEHHOM 3 a6oTa
paboTte P
ogpopMNneHne ogpopMneHHas
Tema 34. Onpenenexuve nabopartopHoii 2 nabopartopHas
34./conepxaHus 7 14 |paborbl paboTa
acanbTeHoB NnoAroToBKa K y
THBbIA On
YCTHOMY OMpocy 3 ye onpoc
Tema 36. CemumHap
36.|MNepepaboTka HedTH 1 7 16 Egﬁ;glgﬁ'(a K 5 KONNOKBUYM
HedpTenpoaykToB yMy
Ntoro 88

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

JleMOHCTpaunoHHbIA MaTepman No XMMNYEeCKUM NMPOU3BOACTBAM, SKCMPECC-0NpPOChl BO BPEMS
NEKLMIA, HanpaB/eHHbIE HA MOBbLIWEHNE aKTUBHON paboTbl CTYAEHTOB BO BPEMS IEKLMNIA 1 0OpaTHOM
CBS13M C ayamTopuert, pasbop KOHKPETHbIX cuTyaunii, obecnedmsatowmii 6eaonacHyto paboTty B
nabopaTtopHbIX YCNOBUSX 1 HA NMPOV3BOACTBE, PELWEHME TECTOBBIX 3a4aHWii Mo TEMe Kypca
(c™m.cnepyrowmii pasgen), noceweHne xummyeckmx nponssoncts (OAO 'OprcuHTes’),
TEXHONOrNYecKom nabopatopun MHCTUTYTA OPraHNYeCKor N OU3NYECKON XMMUY

6. OLeHOUHble CPeACcTBa AJisl TEKYLLLEro KOHTPONS yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. Npenmet xumnyeckou TexHonormm (XT), ee OCHOBHbIe pa3genbl
Tema 2. Xumunko-texHonorndyeckum npouecc (XTI) KkaK ueHTpanbHoe NOHATUE Kypca
Tema 3. Cbipbe XMMU4YeCKOW NPOMbILLIEHHOCTW.

Tema 4. DHepreTuka XMMM4YECKOWN NMPOMbILLNIEHHOCTH.
YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:
Cnocobbl MoNy4YeHNst SHEPrumn 4Nsi NPOMBIWIEHHbIX MPOLECCOB
Tema 5. DU3NKO-XMMUYECKUE OCHOBbI XUMNYECKOWN TEXHONOMUN:
Tema 6. Katanus B XMMU4eCKOW NPOMbILLIEHHOCTH

Tema 7. MogenupoBaHue XMMUKO-TEXHONOrUYECKUX npoueccos. Teopus nonobus.
KputepunanbHble ypaBHeHuUs.

Tema 8. F'mppomexaHnyeckue npoLeccbl, OCHOBHbIe 3aKOHbI rMApaBIuKM.
Tema 9. Tennoeble npoLecchbl.
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

PernctpaunoHHbii Homep 785717
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OcHoBbl TEMNONEPELAYM N ee MEXAHU3MbI:TENNONPOBOAHOCTb, KOHBEKLMS, TEMNOBOE U3NYyYEHHUeE.
3akoH oxnaxaeHns HotoToHa. Pexumbl TennoobmeHa. TennoobMeHHble annaparbl.

Tema 10. Maccoo6MeHHbIe NPOLLECChI.
Tema 11. OcHOBHbIe annapaTbl XMMUYECKUX MPOM3BOACTB, pacyeT XMMUYECKUX PeakTopOoB.
Tema 12. OcHOBbI OpraHM3aumu xuMmyeckmnx npoussoncts NMponssoacTBo cepHOW KMUCNOTbI

Tema 13. TexHonorusi cesfi3aHHOro asota CuHte3 ammmnaka. CuHte3 MouyeBMuHbI. Npon3soacTeo
a30THOM KUCNOTbI

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Cnocobbl nonyyYeHns a3oToBOOOPOAHOM cMecn. OumncTka razos. Pr3NKO-XMMMUYECKNE OCHOBDI
npouecca CrHTe3a aMmmaka (TepMoanHaMNYeCcKmne n KnHetudeckne ocobeHHocTm). Boibop
ONTMMasbHbIX YCNOBUA CUHTE3a.PU3NKO-XMMUYECKUE YCIIOBUS 1N CXxema Npon3BoACTBa MOYEBUHDI.
TexHonornyeckas cxema nosydyeHns ammmaka. TexHonornyeckasi cxema npon3soacTsa aMmmmaka.
Mpon3BoacTBO pa3baBneHHON N KOHLEHTPUPOBAHHOW a30THO KUCNOT.DU3NKO-XMMNUYECKE OCHOBDI
npoduecca.

Tema 14. lNMpounseoacTteo coccopa n choccpopHom KUcnoT
Tema 15. TexHonorusi conen n ynobpeHumn

Tema 16. MpoMbILLNEHHbIA OpraHUYecKuin CUHTE3, ero pa3suTue u aHadyeHue. CobipbeBas 6asa n
ncxogHble Bewecrtea NponasoancTteo napacoMHOBbLIX yrnesogopoaos Npoussoncrso
HenpepenbHbIX YrNeBoaopo.n0B

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

XnopvpoBaHue METaHOBbIX YrNeBOAOPOA0B. YCTPONCTBO XnopaTtopa. [onyvyeHune aTuneHa B
YyCTaHOBKE C OBUXYLWMMCS 3€PHEHbIM TennoHocutenem. MonnatuneH HU3Koro 1 BbICOKOro AaBneHUN.
HapucoBatb TeXHONOrM4eckmne CxeMbl U Ha3BaTb annaparbl, ICNONb3yeMble B 9TUX NPO3BOACTBAX.

Tema 17. NMpomnssoacTBo KMCNOpOACOAEPXKALLUX OpraHUYeCKUX coeanHEeHN
TecTnposaHune , npmMMepHbIie BOMpPOChI:

Mpon3BoAacTBO aueTanbaernaa pasimyHbiMyM cnocobamm, nx NpenMylecTsa n HegoCTaTKU.
TecTtuposaHue.

Tema 18. MNepepaboTka apoMaTnyeckux yrneson0poaoB.

Tema 20. IPAKTUKYM MO XUMNYECKOWN TEXHONOIUN BeoaHoe 3aHsTHe.
Tema 21. AHan13 ra3soBon cMecu Ha rasoaHanusarope cuctembl ['XI-3M.

Tema 22. OnpeneneHue yrnepoaa B YyryHax u ctansix ra3006 beMHbIM METO40M.
odpopMmneHHas nabopatopHas paboTa , NpUMepHbIE BOMPOCHI:

Ob6cyxaeHne pesynbtatoB nabopatopHo paboTbl

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Metannyprus. OCHOBHble TWMbl MeTannyprudecknx npoueccos. Metoabl nony4eHus metannos.HyryH
1 ctanb. [Mpouecchl BbINNABKM CTanu pasnuyHbiMm cnocobamu. MNMucbMeHHas paboTa no Metoaam
nonyyeHus metannos. OcopMneHHas nabopaTopHas paboTta no onpeneneHuo coaepXxaHms
yrnepoaa B obpasLax.

Tema 23. OnpeneneHue CO2 Ha ra3oaHanusartope MNYYK-21.
Tema 24. MeToabl U3MEepPEeHUS U perynupoBaHus Temneparypbl
KONNOKBMYM , MPMMEPHbIE BOMPOCHI:

TemnepartypHble wkanbl. TpeboBaHUS K OU3NYECKMM BENNYMHAM ONS UBMEPEHUS TeMMepaTypbl.
Buabl TepMOMETPOB (CTEKNSAHHO-XUAKOCTHbBIE, TEPMOMETPbI COMPOTUBAEHUS, MAHOMETPUYECKNE,
Tepmonapsbl 1 nx Buabl). K.C.P (2 yaca) PerynupoBaHne Temnepartypbl Ha nabopaTtopHOM
TepMmocTaTe. NoAroToBka K BbiNONHEHWIO nabopaTtopHoi pabobl

ocpopMmneHHas nabopatopHas paboTa , NpUMepHbIe BONPOCHI:

Ob6cyxaeHne pesynbtaTtoB nabopatopHoi paboTbl

Tema 25. AHanu3 BoAbl.

Tema 26. YMsirueHue Boabl MOHOOOMEHHBIM METOLOM.

Tema 27. dpakuoHMpoBaHue HedpTH, onpeneneHne oNTUYECKNX XapakTepmucTuK
ochopmneHHas nabopatopHas paboTa , NpMMepHbIe BOMPOChHI:

PervucrpaumnoHHbli Homep 785717 ]*_‘[
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O6cyxaeHve pe3ynbtaTtoB nabopaTopHoOn paboThbl
YCTHbIi ONPOC , NPMMEPHbIe BOMPOChHI:

CocTtaB 1 cBOICTBa He(pTEN (YrneBoaopoaHas, HeyrnesoaopoaHas U MUHepanbHble YacTn HedpTw).
["pynnoBor aHanms3 no onpeneneHnto CoaepXaHusa napapuHoB, HagOTEHOB N apOMaTUKN.
OnpepeneHune Bbixoaa opakumnin 1 ONTUYECKUX XapakTepPUCTMK: MNOTHOCTKU, NoKa3aTens
npenomnexns, yaenoHo pedppakunm, aucnepcumn. I OdopmneHHas nabopatopHas paboTa

Tema 28. OnpepneneHne copepXaHus Boabl B HedpTU n HedpTenpoaykrax.
odpopMmneHHas nabopatopHas paboTa , NpUMepHbIe BONPOCHI:

Ob6cyxaeHne pesynbtaTtoB nabopatopHoi paboTbl

nMcbMeHHasi paboTa , NpYMepHbIe BOMPOCHI:

KayecTBeHHble ncnbiTaHus Ha Body. KonnyectBeHHOe onpeneneHne coaepXaHns Boabl No crnocoby
IOuHa n Ctapka OdpopmneHHasa nabopatopHas paboTa

Tema 29. Temnepartypa BCMbILIKK U TeMMNepaTtypa Bocn/laMeHeHus
ochopmneHHas nabopatopHas paboTa , NpMMepHbIe BOMPOChHI:
ObceyxaeHne peadynbTatoB nabopaTopHoii paboThbl

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Temnepartypa BCrbllKK U TeMnepaTtypa BocnnaMeHeHusl. 3aBUCMMOCTb 3TUX TeMrepartyp oT
dopakLMOHHOro cocTaBa U AaBneHns. 3HakOMCTBO ¢ Npubopamu no onpeaeneHno AaHHbIX
Temnepatyp. OcopmneHHas nabopaTtopHas paborta.

Tema 30. OnpeneneHve NNOTHOCTU HePTENPOAYKTOB.

Tema 31. OnpeneneHue BA3KOCTU

Tema 32. OnpeneneHuve rpynnoBoro cocraBa 6eH3mHa NPSAMON roHKK1
ochopmneHHasa nabopatopHas paboTa , NpMMepHbIE BOMPOCHI:
O6cyxaeHve pe3ynbtaTtoB nabopaTopHo paboThbl

nMCbMeHHas paboTa , NpYMepHble BONPOCHI:

"pynnoBoi aHann3 ¢ NCMONb30BaHNEM METOAA aHUIMHOBbLIX TOYEK: METOM PaBHbIX 0O EMOB U METO
MakcuMMasbHbIX aHUIMHOBBIX Tovek. OdpopMmneHHas nabopatopHas paboTa

Tema 33. OnpepneneHuve copepxaHus cynbcouoHON cepbl MO MOrnoL,eHNI0 NOOHbIX
KOMIM/IEKCOB.

Tema 34. OnpepneneHuve copepXxaHusi accanbTeHOB
odpopmneHHas nabopatopHasi paboTa , NpUMepHbIE BONPOCHI:
Ob6cyxaeHve pesynbtaTtoB nabopaTopHon paboThbl

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

CmonucTo-acopanbTeHoBbIE BewecTBa. AccpanbTbl, OBUTyMbl 1 nx BUAbI, ryapoH. OnpeneneHne
conepxaHmsa acganbteHoB. OdpopmneHHas nabopatopHas pabora.

Tema 35. BA3kocTb U ounbTpyeMOCTb NMUHUCTBLIX OYPOBbIX pacTBOPOB
Tema 36. CemuHap MepepaboTtka HedpTn N HedpbTeNnpPoOAYKTOB
KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

TepMuyeckunii KpekmHr, ero pasHoBMOHOCTU. Katanntuyecknin KpEKMHr 1 ero npenmyllecTsa nepes
TePMUYECKUM. XUMMYECKNe peakumu, npoTekarowwme npu KataimTm4eckom KpekunHre. ['maopokpeknHr
N ero ncnonb3oBaHue B HedptenepepaboTke. Katanutmyeckuini puchOpMUHT 1 XMMUYECKNE NPOLLECCHI,
npoTekawowme npu pudopmmHre. ANKMnMpoBaHue 1 KokcosaHune. O4uctka HedpTenpoaoyKTOB.

Tema . UToroesasi popma KOHTpons
Tema . UToroeas doopma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy U 9K3aMEHY:
Bonpocbl ansi camoctosTenbHon paboTbi:

1.OCHOBbI (PM3MKO-XMMMNYECKOW KnacCcugukaunum XmMmKo-TeXHONOMMYECKNX MPOLLECCOB.
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2.CxeMbl [IBUXEHMS MatepuanbHbIX U SHEepreTn4eckmx NoTokos. MartepuanbHble 1 aHepreTnyeckme
6anaHchl.

3.3HayeHre BObl B XMMUYECKOW MPOMBbILWNEHHOCTMW.

4.Bubl 1 UICTOYHUKN SHEPIUN, MPUMEHSEMbIE B XMMMUYECKUX MPOU3BOACTBEHHbIX NPOLECCAX.
5.BaxHerimne KOHCTPYKUMOHHbIE MaTepuanbl, UCMOMb3yeMble B XMMUYECKOW TEXHONOM1N.
6. Obwas cxema nepepaboTky HePTL.

7.MoTopHble Tonnuea.

8.TepMunyeckuin n KaTanuTUYECKNIN KPEKMHT.

9.Xumunyeckune peakumu, npoTekarowme npy rugpokpeknuHre n pucgpopmMmHre.

10.04ncTka HedTENPOOYKTOB.

11.Knaccudpukaumns metannos 1 cnnasos.

12.MeTo4bl NONy4YeHNsI METANNOB.

13.0OCHOBHbIE COpTa U NPUMEHEHME YyryHa.

14.Cnocobbl nponasoacTtea ctann. Peppocnnasbl.

15CmonucTto-actanbTeHOBbIE BELECTBA.

16.AcchanbTbl U BUTYMBI.

17.MeToabl N3MEPEHNS 1 PerynvpoBaHns Temneparypbi.

18.Buabl TepmomMeTpoB.

Tekywmin KOHTPONb NPOBOANTCS NYTEM NMUCbMEHHBIX OTBETOB (10-15 MMHYT) NO NPOXOXAEHWUIO TEMbI
(CM. npunoxeHwue).

MPVUMEPbI BUNETOB KOHTPOJIbHOW PABOTbI 1

BuneT 1.

1. Ha3oBMTE TEXHONOMMYECKYHO CXEMY, N30OPaxXeHHYI0 Ha puc.23 (B NpunoXeHun), n annapartbl 1, 7,
KOTOpble UCMONb3YloTCA B JaHHOM npouecce. O6bsAcHMTE Ha3HadYeHne Kaxgoro annapara. [oe
NPUMEHSETCS LeneBon NPoayKT, Nony4aemMblii B 9TOM npouecce?

2. Kakne cnocobbl nony4yeHus BOAOPOAa Ons CMHTE3a aMmmnaka Hanbonee 9KOHOMUYHbI 1 NoYeMy?

/. KoHBepcus MeTaHa 1 anekTponua BoApl. 2. KpekuHr MetaHa 1 anekTponusa pactsopa xnopuaa. 2.
KpekuHr meTaHa v anekTponua pacTteopa xnopuga Hatpus. 3. OneKTponvs Boabl U KPEKUHI MeTaHa.
4. Konsepcus metaHa, okcuaa yrnepoga (ll) u pasoeneHvne KokcoBoro rasa.

3. Kakas n3 npusefeHHbIX peakunin otee4aeT NCTUHe?
1. 4NH3 + 502 +z 4NO + 6 H20 + 907 k1 x.

2 4NH3 + 502 = 4NO + 6 H20 - 907 kO x.

3. 4NH3 + 502 *~ 4NO + 6 H20 - 907 k0 x.

4. NH3 + 502 = 4NO + 6H20 + 907 k.

Bunert 2.

1. Kakoi TexHonornyeckunii npouecc n3obpaxeH Ha puc.24 (B npunoxeHuu). Hazosnte annapartsbl
2, 3 1 noscHMTEe X HasHavyeHre. MOXHO N COKPaTUTb TEXHOMOMMYECKYHO CXEMY 3a CHET yaaneHus
annapara 1? Hannwute ypaBHeHUs peakumu, npoTekatowwer B annapare 2.

2. Kakve BellecTtBa, NpUCyTCTBYOWMNE B a30TOBOLOPOLHON CMECH, SBNIAOTCS 06paTnMbIMU
Katanntuiecknmm spammn?

1. H2S, cma3o4Hoe macno n CO. 2. CO, COh H20 n 02. 3, H2St CH4 n PHS3. 4. PH3t cma3o04Hoe
macno n C02.

3. Kakoit annapat ucnonb3dyeTcs Onst NornoweHns HUTPO3HbIX ra3oB Npwu
nony4yeHMn pasbaBneHHon a30THOM KNCNOTbI?

1. TpaanumnoHHbln abcopbep ¢ Hacankoi. 2. MornoTuTenbHas KONOHHA C cUTYaTbIMK Tapenkamu. 3.
[MornoTutenbHas KONOHHA C NpoBasnbHbIMU Tapenkamu. 4. lNornotuTtenbHas KONoHHa ¢
KONna4ykoBbIMU Tapenkamu.

NMPUMEPbBI BOIMNMPOCOB O/14 TECTUPOBAHUA K 3AYETY
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1. Annapartbl, UICNONb3yeMble AN151 OYUCTKN 06XMroBOro rasa oT Nbliv B MPOU3BOACTBE CEPHOIA
KMCNoTbl:

1. LInKNoH 1 BakyyM-counbTpbl. 2. NEKTPO- 1 BakyyM-punbTpbl. 3. LIMKNOH 1 anekTpodunbTpbl. 4.
dunbTpbl ¢ ac6ECTOM.

2. CooTBETCTBYET UCTUHE:

1. 4FeS2 + 1102 = 2Fe2083 +8S02 + 3420 k 1x

2. 4FeS2 + 1102 2Fe203 +8S02 + 3420 k1x

3. 4FeS2 + 1102 2Fe203 +8S02 + 816000 [x

4. 4FeS2 + 1102 2Fe203 +8S0O2 - 816000 Ox

3. Ycnosus, Heobxoaumble ans nonyvyeHns SO2 npu obxure konyenaHa:

1. 500°C, KONnM4eCcTBO BO3AyXa HE3HAYNTENbHO MPEBLIWAET TEOPETUYECKOE.

2. 700°C, KonmyecTBO BO34yxa B 2-3 pasa npesbllaeT TeopeTnyYeckoe.

3. 900°C, TeopeTu4eckoe KoIM4ecTBo kKncnopoaa.

4. OTBOA TENNOTHI, KONNMYECTBO BO3ayXa B 1,6 pasa npesblwaeTt TeopeTnyeckoe, 900°C
4. LUnknoH-annapat B NpOM3BOACTBE CEPHON KUCNOTbI NCNONb3YEeTCH:

1

. Ana ocBoboxoeHus obxurosoro rasa ot SO3. 2. [1ns ocsoboxaeHnsa SO2 ot As203. 3. ns
ocBoboxaeHust SO2 ot nbinu. 4. ns ocsoboxaeHns SO3 oT npumecei.

5. CooTBETCTBYET UCTMHE:
1.2S02 + 02 2S083 + 94.4 k[x
2.2S02 + 02 = 2S03 + 94.4 kO x
3.2S02 + 02 = 2S03 + 94.4 kx
4.2S02 + 02 2503 + 94.4 kIx

NMPUMEPBI BUIETOB K 9K3AMEHY

Bunert 1.

1. CocTtaBnsiowme XMMmMKo-TEXHONOrMYECKOro npoLecca.

2. OCHOBHOE ypaBHeHME rMapoanHaMNKN. 3akoH bepHynnu 1 ero npakTnyeckoe npuMeHeHune.
3.Xummnyeckas nepepaboTtka apoMaTnyeckmx yrnesonoponos. Buabl xnopnposaHus.

Bunert 2.

1 OCHOBHblE MCTOYHUKWN SHEPrun U NepCneKkTnBbl X NCMONb30BaHUS. ANbTepHATUBHbIE UCTOYHUKN
SHeprun (conHevyHas, BogopoaHas n ap.)..

2. Cnctema gudbchepeHumanbHbIX ypaBHEHUA Snepa Ana ABUXKYLERCS XNOKOCTU. YpaBHeHne
Hasbe-Crokca.

3 OcHoBHble cepycoepXxatime NCTOYHUKKU. Tunbl nevein ons obxura cynbuaHbIX pya, Ux
npenMyllecTsa n HegoCTaTKy.

Bunert 3.

1. 3HayeHne TennoBbix NPOLIECCOB A1 XMMMYECKOM TexHonornn. Buabl nepegaym tenna.

2. OCHOBHble MeTOAbl COCTABNEHNSI KpUTEpPUanbHbIX ypaBHeHWUA. Teopus nogobus. Meton aHanmaa
pa3mMepHOCTEN.

3. OkucneHune ammmnaka. BnugHue temnepatypsbl, AaBNeHNs, KaTanM3aTopoB, COOTHOWEHWS
NCXOOHbIX peareHTos.

Buner 4.

1. Katanus B XuMnyeckom npombiwneHHOCTU. MNMpuHUunbl eincTBns Katann3aTopos.

2. OcHoBbl Teopumn Nonobus. Teopembl nogobus. KpurepuanbHble ypaBHEHMS.
3.0kcocuHTes. Peakums ruapotopMnampoBaHmus.

KETPOHHBH
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7.1. OcHoBHas nuTeparypa:

1. Xapnamnuau, X.9. Obwas xummyeckas TexHonorns. Metononorns NpoekTUpoBaHns
XMMUKO-TEXHONOMMYECKMX NPOLIECCOB [ONEKTPOHHbIA pecypc] : y4ebHuK. ? AnekTpoH. gaH. ? Cl16. :
NaHb, 2013. ? 448 c. ? Pexxwum goctyna: http://e.lanbook.com/books/element.php?pl1_id=37357 ?
3arn. ¢ aKkpaHa.

2.KysHeuosa V.M., Xapnamnugm X. 9. Obwas xummnyeckas TexHonorns. OCHOBHbIE KOHLEeNUn
npoekTuposBaHua XTC. - 2-e nag., nepepad. - Cl16.: NaHb, 2014. - 384 c.
http://e.lanbook.com/books/element.php?pl1_id=45973

3.3akreiim A.1O. Obwasn xummnyeckasi TEXHONOrusi: BBeleHNe B MOAENNPOBaHNE
XMMUKO-TEXHONOMMYECKMX NPOLIECCOB [ONeKTPOHHbI pecypc] : yueb. nocobue / A. KO. 3akreim. - 3-e
n3a., nepepab. n gon. - M.: Jloroc, 2012. - 304 c. - (HoBas yHnBepcuTeTckas bnbnumoteka).
http://znanium.com/bookread.php?book=468690

4.CobaHoB A.A., BypHaesa J1.M., MankuHa W.B., Tyopwuii E.B.MeToanyeckue ykazaHus kK Kypcy
XMMMYeCcKas TeXHONOrs (aHann3 HedpTN U HedpTeNpPOaYKTOB). [DnekTpoHHbIN pecypc] 2011. (Ons
CTYOEHTOB XMMM4eckoro gpakynbteta) Pexum gocrtyna:

http://kpfu.ru/docs/F863169081/%C0%ED%EQ%EBY%E8%E7%20%ED%ES5%F4%F2%E8.pdf

5. CobaHoB A.A., BypHaesa J1.M., lMankuna WU.B., Tynpuin E.B. AHanu3 HedpTn n HedpTENPOOYKTOB. -
KasaHb, 2011. - 55 c. (50 ak3. B kadhepanbHoOM poHae)

6.bypHaesa J1.M., NanknH B.W., Yepkacos P.A. Xnmnyeckas TexHONorus (TEXHONOrM4eckmne CXembl).
- KazaHb, 2013. - 36 c. (50 ak3. B kKadpeapanbHOM hoHae)

7.2. JlononHuTenbHasa nuteparypa:

1. AnHwTenH B.I"., 3axapos M.K., Hocos I".A. lNpouecchl n annapatbl XMMUYECKON TEXHONOTUN.
Obwwmit kypc: B 2 KHurax. - 5-e nag., an.- Cl6.:JlaHb, 2014. - 1758 c.
http://e.lanbook.com/books/element.php?pl1_id=42602

2. MotexvH B.M., MNMotexnH B.B. OCHOBbI TEOPUY XMMUYECKMX NPOLECCOB TEXHONOM MW OPraHNY4ecKumx
BELWeCTB 1 HedpTenepepaboTku. - 3-e nsa., ncnp. n gon.- Cré.:JlaHb, 2014. - 896 c.
.http://e.lanbook.com/books/element.php?pl1_id=53687

3. Monoea A.A. MeToabl 3aWwmThbl 0T Koppo3nun. Kypc nekumii. - 2-e nag., nepepab. n gon.-
CI6.:MaHb, 2014. - 272 c. http://e.lanbook.com/books/element.php?pl1_id=50169

4. N'ymepos A.M. Matematunyeckoe MogeNMpPoBaHNE XMMUKO-TEXHONOMMHYECKMX NPOLECCOB. -
CaHkT-lNeTepbypr: JlaHb, 2014. - 2-e n3a, nepepab. - 176 c.
http://e.lanbook.com/books/element.php?pl1_id=41014

5. Camonnos H.A. Npumepsbl 1 3agayun no Kypcy 'Matematnyeckoe MogenvmpoBaHue
XMMUKO-TEXHONOrMYeckmx npoueccos'. - CaHkT-lMNetepbypr: JlaHb, 2013. - 3-e uag, ucnp. n gon. -
176 c. http://e.lanbook.com/books/element.php?pl1_id=37356

7.3. UHTepHeT-pecypcChl:
AHanns HedTn 1 HedpTenpoaykTos - http://window.edu.ru/library/pdf2txt/070/78070/58988

NPOM3BOACTBO M3OENNIA U3 NONMMEPHbIX INCTOB -
http://www.bibliorossica.com/book.html?currBookld=10066

NPOM3BOACTBO NPOOUNbHbIX napenuin n3 NBX -
http://www.bibliorossica.com/book.html?currBookld=10068

PeuunknuHr nnactMacc:Hayka, TeXHONorus, npakTuka -
http://www.bibliorossica.com/book.html?currBookld=10070

TexHonorus nonycoabprkaTtoB NONMMEPHbIX MaTepUanos -
http://www.bibliorossica.com/book.html?currBookld=10059

9NeKTpoHHasa bmbnmoteyHas cuctema - http://e.lanbook.com/books/element.php?pl1_id=45973
3NeKTpoHHas bnbnmoteyHas cuctema - http://kpfu.ru/publication?p_id=27988

8. MarepmanbHo-TexHU4eckoe obecrneyeHue QUCLMNINHbI(MOAYNS)
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OcBoeHve gncumnnavHbl "XumMmnyeckas texHonornsa" npegnonaraeT UCNonb3oBaHNe Cneaywero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

- NeKUnoHHas ayanTopus ¢ MHTEPakTUBHOM OOCKOM
- HOyTOYK
- MyNbTUMEONIAHBIA NPOEKTOP

Mporpamma cocTtasneHa B cootBeTcTeumn ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 04.03.01 "Xumua" n npodunio NoarotoBkn XMMmsi BbICOKOMOJEKYSIPHbIX Y
3M1IEMEHTOOPraHN4YeCcknx CoeAUHEHNN .
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