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Mporpammy ovcumnnuHbl paspabotan(a)(n) AoueHT, K.H. (ZoueHT) bypHaesa J1.M. Kadpenpa
BbICOKOMOJEKYNSAPHbBIX U 3IEMEHTOOPraHNYeCKNX COeANHEHNA XNMUYECKUA NHCTUTYT M. A.M.
Bytneposa , Liliya.Burnaeva@kpfu.ru ; ompektop xuMuyeckoro nHctutyta [FankuH B.W. onpektopar
XvMuyeckoro nHctutyta um. A.M. bytneposa Xuimmnyeckuin nHcTuTyT ™. A.M. bytneposa ,
Vladimir.Galkin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHus ancumnamHbl "XvMmyeckas TEXHONOrna" SBnsaeTcs - 3HaKOMCTBO C TEOPETUHECKUMN
OCHOBaMM XMMNYECKOM TEXHONOTUN (PUINKO-XMMNYECKME OCHOBbBI XMMYECKUX MPOLLECCOB, MUKPO- U
MaKPOKMHETMKA, Teopusi NoAobusi, KputepranbHble ypaBHEHMS, pacyeT XMMUYECKUX PeaKTOPOB),
OCHOBHbIMW COCTaBNSAWNMN XUMNKO-TEXHONOMMYECKMX NPOLLECCOB (Cblpbe, SHEPrUs, KaTanms,
annaparypa, rmapoMexaHn4eckme, TennoBble 1 MacCoOOMEHHbIe NPOLIECCHI), a TakXXe PacCMOTPeHne
Ha 9TOM OCHOBE KOHKPETHbIX TEXHONOrnii NPON3BOACTBA HEKOTOPBIX BAXHENLWNX XUMNYECKNX
NPOIYKTOB (CEPHOM, a30THON U POCCOPHOM KUCNOT, aMMUaka, MOYEBUHbI, ATUNEHA, MONUMEPHbIX
mMarepuanos).

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.6.7 MpodgeccmnoHanbHbIA" OCHOBHOM
obpasosaTtenbHoi nporpammbl 020100.62 Xumusa n otHocmTCsa K 6a3oBoii (06wenpodeccrnoHanbHom)
yactn. OcBamBaetcs Ha 3, 4 kypcax, 6, 7 CEMeCTpbl.

OucumnnnuHa "Xumnyeckas TexHonornsa"oTHOCUTCS K npogoeccuoHansHomy uukny (B3.). Ons
OCBOEHWS [aHHO ANCUMNIMHBI HE0BX0AMMbl 3HaHMS Mo Kypcam "dusnka", "9koHomumka",
"HeopraHunyeckas xummns", "OpraHnyeckas xumus", "duamnyeckas xummns", "MaTtematumka."

COBpeMeHHaﬂ XMmMHeckas TeXHOoNormna aBnsdeTcya aBaHrapoom XmuMmn, ee BTOPXXKEHNEM B XU3Hb.
‘-Iepe3 nocpencTeo XUMMYECKOW TEXHONOIMN XMnyeckas HaykKa CTaHOBUTCA HeI'IOCpe,D,CTBeHHOVI
FlpOI/ISBO,EI,VITeﬂbHOVI Cunon. l/I3yt4eH|/|e COBPEMEHHbIX NPON3BOAOCTBEHHbIX NPOLECCOB C UX
XapaKTepHbIMU Tpe6OBaHVI$|MVI K CblpblO, 3HEpPreTuke, annaparype n skOHOMMKe Ha OCHOBE 3HaHWUN,
Nnony4eHHbIX paHee B Kypcax No Xumuu, ousvke, MaTtemaTmke n Opyrmm eCTeCTBeHHbIM U
00OLWEeCTBEHHbIM ancuunnnHam, 0arTt npencrtaBjieHne 06 OCHOBHbIX MeToA4ax nepexona ot
3KCrNMepnMeHTanbHOro nN3y4eHus rnpouecca K npomblwieHHOMY Npon3BoaOcTBYy, METONaM
pn3nyeckoro n MaTremMaTn4eckoro MogenmpoBaHna XMMUKO-TEXHONOMMYECKMX NMPoLLeccoB, a Takxe
nx onTuMn3aumnn.

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

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

PacwundcpoBka
LLincpp komneteHumu npuobpeTaeMor KoMNeTeHLUN
nK-2 [MoHMMaHWe ponu eCTECTBEHHbIX HayK (XUMUX B TOM YACNE) B
BblpaboTKe Hay4HOro MMPOBO33PEHNS
MK-5 npeacTaBngeT OCHOBHblE XMMUYeckne, omsnyeckme n
(npodpbeccmoHanbHble TEXHMYECKME acneKTbl XMMUYECKOro MPOMbILWIEHHOrO
KOMMNeTeHuunm) NPOV3BOACTBA C YH4ETOM ChIPbEBbLIX U 9HEPreTUYecKux 3aTpar;
MNMK-6 o -
BN T HaBblkaMmu Tbl H BPEMEHHOWM y4ebHO-Hay4HOWn
(MpOCPEcCHOHaNbHbIS anigezn ae n evll n gsggeHI/II/IaX(I:/ICI:/IVIF?-IeeC?(I/IXOSKgI‘I§6V|§)/IeI-?r)gB'O
KOMMeTeHuunn) patype npunp P ’
MK-7 MMeeT onbIT PpaboTbl HA CePUItHON annapaTtype, NPUMEHSIEMO B
(MpocheccuoHanbHbie aHanMTw-lecfmx n QZ)I/I3VIKO-F))(I/IMI/I'-IeCKI/IX mpcc%gubngmx-
KOMMeTeHuunn) ’
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
K-8
BN T METOLAMU perncTpaumnm um TKW NbTaToB
(MpOCPECCHOHaNBHbIS xmaﬂﬁgcmesggge |/|rh)/|eeHTc:)Bp'aLl 20pacoTk pesyneTaro
KOMMeTeHuunm) P ’
MK-9 Bnageet Metonamm 6e3onacHoro obpatleHnsi ¢ XMMUYEeCKMMIn
(NMpodheccmoHanbHble Matepuanamm c y4eToM nx on3n4ecKnx N XMMM4eCKnNX CBOMCTB,
KOMneTeHuunn) CMOCOBHOCTBLIO NPOBOANTL OLIEHKY BO3MOXHbIX PUCKOB;

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE 3aKOHbI M METOAbI NMepexoaa 0T NabopaTopHbIX MCCNEN0OBaHMIA K peanbHOMy
NPOn3BOACTBY; OU3NKO-XMUMUYECKNE OCHOBbI NPOTEKAHNSA XMMNYECKUX peakLnii,
npenonpenensarolme ycnosms Ux NpombllLieHHON peann3aunn: XMMMYeckyto TepMoanHaMnKy, MUKpPO-
N MakKpOKMHETUKY, TeOPEeTUYECKME 1 NpakTUYyeckmne acnekTbl KatanuTuyecknx npoLLeccoBs; MPUHLIMMbI
opraHu3aummn 1 TEXHONOrMYECKNE CXeMbl MPON3BOACTBA Hambonee BaXXHbIX HEOPraHUYECKNX 1
opraHuyeckmx NpooykToB: aMmMmaka, CepHoin, a30THOM N POCHOPHON KUCNOT, HEPTENPOOYKTOB,
NonMMepOB;

2. NONXEH yMeTb:

OpPUEHTMPOBATbLCA B BOMpocax on3N4eckoro 1 mateMaTnyeckoro MogennpoBaHuns, 3HaTb OCHOBbI
Teopun nonobus n coctaBneHnst Ha NX OCHOBE KputepunanbHbIX ypaBHeHMIZ.

3. OONXEeH BnageTb:

TEOPETNYECKMMM 3HAHUSMU 0O OCHOBHbIX COCTaBNSIOWMNX XMMUKO-TEXHONOMMYECKOro npoLecca n nx
B3aVIMOCBSI31: Cblpbe, SHEPIUS, XMMUYECKME, MEXAHNYECKNE, TMOPOMEXAHNYECKE, TEMOBLIE U
MaccoobMeHHbIe NPOLECChl; OCHOBAMM COCTaBNEHMS MaTepranbHOro 1 SHepreTmyeckoro 6anaHcos,
pacyeTa XMMUYECKMX PEAKTOPOB M PEKTUPMKALMOHHBIX KOMOHH.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Mooyns
Obwas TpynoeMKOCTb AUCLUMNANHBI COCTABASET 7 3a4eTHbIX(ble) eanHuu(bl) 252 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCLUUMNINHBI 9K3aMEH B 6 CEMECTpPE; 3a4€eT B 7 CEMECTpeE.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs Oonycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunivHe/ MOAYNo
TemaTtnyeckuu nnaH gucUMNIuHbI/Moayns

Buabl n yachbl
Pasnen ayauTOpHOM paborThbl,
Henens MX TPYD0EeMKOCTb Tekywme dhopMbi
N D.I/IIC\:,IL:)V‘IIF;’I,I.IV;'HI:I/ CemecTtp cemectpal (8 yacax) yusne o
nem““I'IpaKmqecmenaéopaToprle
3aHATUA pa607b|

Tema 1. lNpenmet

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpauhoHHbin Homep 742015 5AE
il YHH

Crpanyua 4 us 20. — o

o




Mporpamma ancumninHbl "Xumnyeckas texHonorus”; 020100.62 Xummnsa; ooueHT, K.H. (aoueHT) bypHaesa J1.M. , aupekTop XuMn4eckoro
uHctuTyTa NankmH B..

XmMmmnyeckonm TexHonorum (XT), ee OCHOBHble pasaensl

(0)]
-h
n
o
((»)

PerucTtpaumoHHblii Homep 742015 DAEKTPOHHEH
Crpanuua 5 13 20. 1 B4 HITI Fl EPC{ _ Tl:: T




Mporpamma ancumninHbl "Xumnyeckas texHonorus”; 020100.62 Xummnsa; ooueHT, K.H. (aoueHT) bypHaesa J1.M. , aupekTop XuMn4eckoro
uHctuTyTa NankmH B..

Paspen

AducunnnuHol/ CemecTp

Moayns

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

Tema 2.
XVMUKO-TEXHONOrNYECKUM
npouecc (XTI) kak
LEeHTpanbHOe NoHATUE
Kypca

1,2

. [Xummnyeckonm

Tema 3. Cbipbe

NMPOMbIWTEHHOCTN.

Tema 4. OHepreTuka
XUMNYECKOWN
NPOMBbILINEHHOCTMW.

YCTHbI Onpoc

Tema 5.
Dunsunko-xmmmyeckmne
OCHOBbI XMUMWU4YECKOW
TEXHONOTNW:;

3,4

. [Xummnyeckon

Tema 6. Katanua B

NPOMbIWEHHOCTN

Tema 7.
MognenuposaHue
XMIMUKO-TEXHONOMMYECKUK
npoueccos. Teopus
nonobwms.
KputepnanbHble
ypaBHEHNS.

5,5,6

Tema 8.

"'mopomexaHunyeckune
npoueccChl, OCHOBHbIE
3aKOHbI rMapasnnku.

6,7,7

Tema 9. Tennosble
npoLecchl.

8,8

YCTHbI ONpOC

10.

Tema 10.
MaccoobMmeHHble
npoLecchl.

9,9

11

‘(mpon3BoAacTB, pacyet

Tema 11. OcHOBHbIE
annapaTtbl XMUMUYECKNX

XUMUYECKNX PEaKTOPOB.

10

12.

Tema 12. OcHoBbI
opraHMsauum
XUMUNYECKNX
npon3BOACTB
[Mpon3BoACTBO CEPHOIA
KNCNoTbl

10

13.

Tema 13. TexHonorus
CBSA3aHHOro asorta
CunHTEes amMMmnaka.
CnNHTE3 MOYEBUHDI.
Mpon3eBoacTBO a30THOM
KNCNOTbI

11,11

KOHTPONbHas
paboTta
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

14.

Tema 14. [Npon3eoacTeo

doocdpopa v
doocdpopHoOM Knucnot

12

15.

Tema 15. TexHonorus
conew n ynobpeHuii

12

16.

Tema 16.
MpoMmblWNeHHbIR
OpraHn4eckuii CUHTES,
ero passuTune u
3HavyeHune. Cbipbesas
6a3a n ncxogHble
BelecTea
MNpounssoacTso
napaguHoBbIX
yrnesonoponos
MNpounssoacTeo
HernpeaenbHbIX
yrnesonoponos

13,13

KOHTPONbHas
paboTta

17.

Tema 17. [Nponseoncteo
Kncnopoacoaepxatimx
OpraHnyeckumx
coeauHeHnn

14,14

TeCTUpOBaHMe

18.

Tema 18. lNepepaboTka
apoMaTn4ecKux
Yrnesoaopoaos..

15,15

20.

Tema 20. NMPAKTUKYM
Nno XMMNYECKOW
TEXHONOIMMn
BBogHoe 3aHATHE.

21.

Tema 21. AHanm3s

ra3oBon cMecun Ha
rasoaHanuaarope
cuctembl [XI1-3M.

22.

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

MMCbMEHHas
paboTta

23.

Tema 23. OnpeneneHve
CO2 Ha
rasoaHanuaarope
raykK-21.

24

Tema 24. MeTonbl
N3MepPEHNs n

‘[perynnpoBaHmns

TemnepaTtypbl

KONMOKBUYM

25.

Tema 25. AHann3 soapbl.
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Buabl n yacobl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 26. YMsAryeHmne
26.|B0oabl NOHOOOMEHHbBIM 7 7 0 0 4
4.2 CoYdpAN me nucuunnuyn
Tema LGM@EM cl\)nF?I;Ir )(()Vél\aIIVI'-IGCK U TexHgnorum (XT), ee(/0OCHOBHbIe pa3aenbl
nesH aﬁﬁ'g fdauacalon): | g 0 0 4 [|yCTHBIM ONpOC
Mpen TrpmmmcKom TexHonofruu (XT), ee OCHPBHbIE pasfenbl, 3aKOHOMepPHOCTU U MeToabl. XT -
BAKHBH WW3H&HVIVI " I'IpaKTVIr-IeCKOVI desarengHoctn. CTpogHMe YHNBEPCNTETCKOro Kypca
XT1" PHAT @?IB%WEK TTOBI K rﬂ)eaKTopy.
Te XemsuonFedioaernueckyi npouecc (XTI) kak ueHTpanbHoe noHsaTue'K E"é%"”"a"
5'0 @ '9pr((}1) Ll,d-lp: 4 aboTa
NeKL aHsiTne (4 4aca(os)):
Xinmu R RIEISPNERX1in npaliece (XT) Kak fileHTpalbHOe NOHATYE KYPCA, erQ CHOBHAIE
cqcTaeMautts : homIeRRRYES MexaHnyYeckue, ryopoMexaHmyeckme, fennosbie 1 M?‘%‘?ﬁéﬂﬁlﬁﬁb'e
n xvpeoeneHve XTI m 670 OCHORYIbIX COGTaRNSIOLIYX. MNowsTne QHMMMTBQB%GVI cTaoup
n npuAaMneRgmyRBneHna XTT.
Tema|30€UINEGMWueckon npombilineHHOGTH.
nexulEiRos ReREE 4R (os_})-
CI::IBOb M e MbILLIGHHOCTW Oc1|JOBHb|eOV| bl N I/ICQI'O‘-IHI/IKI/I Cbl éﬂ nx Knaccudpukaums.
e Wﬂiﬂiﬂm’@ﬁ o " P4 !
Mezxe ,IL, SHEFOTORKA OB oFaHEHU - CHPbS—HPIHEHALHPECYPEOChepEraIOHAX TEXHOAOF A 1A
BT SID 11 0 0 4
Tema 4 bHUAGHHOCTH-
e NUCbMEHHas
KT 87 12 0 0 4 paboTta
OHeplr . OCHOBHbIE BUAbI N UCTOYHUKN SHEPTNN, NX
Klld(,(, I :%H.é HVKOB|OHEPI M. rip/IHLI,VIIIbI IHEPI ULGGpEI dOWVX
TGXHOU&%F 9(5 DRVISHOTO MCRONb30BaHNS aHEePruv.
Te-g@l_@y W X BMYLagK1e OCHOB I Xmyecom TexHagorum 4
neKu moRroecsansineg (dixacalos))
dysn NPKERR1e ocHOBbI XMMMYECKON TEXHDIOTUW] XMMMUYECKas |TepMOONHAMUKA, MUKDO- 1
MakpokaMardaODpanBABIBVEAKOHbI XMMNYECKO TEPMOOMHAMUKI, MUKPO- U MaKp%‘Egﬁgg%éH oc
or|pé M@artepuanbHbii n sHepre®yeckyn danaH bP
Tema|8¢ HOCTHU
nexy, J&Nﬁo@sﬁ?ﬁfﬁ@(@ Waca(oB)):
Ka35ﬂ ARSI npombiluneRHogTH THomHUMObI JencTelis KaTanm3atmpos. Ux BaxHenwme
xalpaK'f%B%?m?% BEPRE Y me O4bl NPUrOTOBNEHNS K4Tannm3aTtopos
Tema %‘WE N X TIpoteccoB; Teopnsmogoons.——————]
K'%T epepanoTk r?% SN 16 0 4 0 KONNOKBUYM
neKL, BEHAHR (6 uaca(os))
M aAPHB PHEYAKO-TEXHONOTIELKIMX NPOLECCOoB. Teopyisi nodobus. Kputepyasiatele
yp e 1 matem&rnueckoe maaefnposanné Teopems n@no6uns| NpuHLUMAbI
CO é?AHéIIHMFWIUéJWd}IDHDIK [Jclbl'lU Vivi. UURUBHDIT .[JVIIC[JVIVI IIU,LUUVI)‘I. 3ayeT
Tema &, Mwﬁgsgﬁyuecm? nﬂou.eccn:l, ocHoBlbl¢ 3akdHbl rm:,paBnﬂKu.
JNIeKLLMOHHOE 3aHsiThe (6 Yaca(oB)):
v up(%lnTé?{eﬂ-qucme NpoLieCcChl, OCHOBHbIE 3a|<0|-|§pr|/| upaBnﬂKm. Oc:HOBbl%mpocraTMKm, cuctemal
OV IEPEHLANBHBIX yPaBHERWIA Jnnepa. | nApOONHAMVKA: ypaBHEeRns Jnnepa v HaBbe-CTOKCa,

3akoH bepHynnu ero npumeHeHune. Annapartbl FrMAPOMEXaHNYECKNX MPOLLECCOB.
Tema 9. Tennosblie npoLecchbl.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):
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Tennosble npouecchl. OCHOBbLI TENNONEPenayn n ee MexaHnambl: TEMNNONPOBOAHOCTb, KOHBEKLINS,
TennoBoe nanydeHne. 3akoH oxnaxaeHns HooToHa. Pexumbl TennoobmeHa. TennoobMeHHbie
annaparbl.

Tema 10. Maccoo6MeHHbIe NpoL,EeCChl.
neKkumnoHHoe 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 XMMUYECKUX MPOU3BOACTB, pacyeT XMMUYECKNX PeakTopoB.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OcHoBHble annaparbl XMMUYECKMX MPON3BOACTB, PaCYET XMMNYECKNX PEAKTOPOB. TnMbl XMMUYECKNX
annaparoB 1 peakTopoB. PeakTopbl nepmnoanyeckoro n HENPEpPbIBHOrO OENCTBUS, naeanbHOro
CMELIEHNS 1 naeanbHOro BbiteCHeHns. OCHOBHOE ypaBHEHNE XUMNYECKOro peakTopa v ero
pelleHne ona peakTopoB pPasninYHbIX TUMOB.

Tema 12. OcHOBbI OpraHM3auuu XuMm4yeckmnx npoussoncts NMponssBoacTBo CepHOW KMUCNOTbI
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

CoBpeMeHHble NyTU 1 cnocobbl ynpaBneHns NPon3BOACTBEHHbIMU NPeanpusaTnaMn. CywHoCTb 1
3324y KOMMIEKCHOM MexaH13aumm n asToMaTusaumm XMMm4eckmx Nnpon3soacTs. 3agaqm
NPOMPEeCCNOHANbHON rrmeHbl U TEXHUKN 6€30MacCHOCTA B XUMNYECKMNX MPON3BOLCTBAX.
NMPON3BOOCTBO CEPHOU KNCJTIOTbI Bugpbl cepycogepxaluero cbipbs. Tunbl neven ons
obxwura cynbuaHbIX PyL 1 3NEMEHTAPHOR cepbl. VIcnonb30BaHne OTXOAAWMNX CEPHUCTbIX ra30oB
LIBETHOI MeTanyprum n TennoBbIX 3NeKTPOCTaHLMIA, Cepbl U CepoBoaopoaa npu nepepaboTtke
CEPHUCTbIX HedoTen. PUNKO-XMMNYECKME OCHOBbI M CXEMbl KOHTaKTHOIO NPON3BOACTBA CEPHOM
KWUCNOTbI; pABHOBECHbIE N KMHETUYECKME YCNOBUSA, Katannsartopbl. TexHonornyeckas cxema
NpOM3BOACTBA CEPHOM KUCNOTbI. [MyTW MHTEHCUpMKaLMN CEPHOKNCNIOTHOMO NPOM3BOACTBA.

Tema 13. TexHonorusi cesi3aHHOro asota CuHre3 ammmnaka. CuHte3 MouyeBuHbI. NponssoacTeo
Q30THOWN KUCNOThbI

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

CuHTe3 ammmnaka. Cnocobbl Nony4yeHns a3oToBO4OPOAHON cMecu. O4ncTka rasos.
dn3MKO-XMMUYECKE OCHOBBI MPO?LECCA CMHTE3a aMMMaka (TepMOANHAMMYECKUE U KMHE ?TUYECKME
ocobeHHocTM). KatannsaTopbl CMHTE3a aMMmaka. Belbop onTuManbHbIX YyCNOBUiA CUHTE3a.
TexHonornyeckas cxema npou3eoacTea aMmmmaka. CUHTE3 MOYEBUHbI. PUINKO-XMMUYECKUE YCIIOBUSI
N cxema npounseoacTea. Npon3BoaCTBO a30THOW KMCNOTbl. PUINKO-XMMMYECKME OCHOBBI NpoLiecca.
TexHonornyeckas cxema npon3BoacTea pas3baBneHHoM a30THOM KMCNOoTbl. MonyyeHne
KOHLEHTPMPOBAHHOW a30THOM KncnoTbl. Npon3BOACTBO HUTPaTa aMMoHMS. Vicnonb3oBaHue Tenna
peakumn. MeToabl ynydweHnst ou3nyYecknx CBOMCTB. TexHonormyeckas cxema.

Tema 14. NMpoussoacTteo choccopa n pocchopHom KUcnor
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

Buabl n rnaBHble MecTopoXaeHns oocdraTtHoro colipbs. KNCnoTHble, TepMuyeckue v
rmopoTepPMMYECKME NpoLEecchl NepepaboTkn NPUPOaHbIX OCHaToB, NX CYWHOCTb Y NEPCMNEKTUBDI.
ONeKTpoTEPMMYECKOE NMPOM3BOACTBO dhocdopa. YCTPOUCTBO anekTponeyen. Prusnko-xmmmyeckue
OCHOBBbI MONy4eHns dpocpopa 13 NPMpPoaHbIX docgatos. Cxema Nony4eHUs aNeMeHTapHoOro
goocgoopa. KnucnotHele cnocobbl nepepaboTky doocdaTHOro Chlpbs. SKCTPaKLUMOHHAs doocdopHas
Kucnota. TexHonornyeckas cxema ee nonyyeHus.

Tema 15. TexHonorusi coneun n ynobpeHumn
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MwuHepanbHble CONM B CENbCKOM X03siicTBe. MuHepanbHble yaobpeHust n ux knaccugukaums.
OCHOBHbIE NPOLIECCHI MPOM3BOACTBA MPOCTOr0 1 ABOMHOro cynepdpocdaros. CynepdpocdpatHas
kamepa. Mpon3BoacTBO KOMMNEKCHbIX yaobpeHuii. MeToabl yiy4weHne CBOMCTB ya06peHWiA:
rpaHynMpoBaHne, KOHLEHTPUPOBaHWe, KancynnpoBaHue u ap. Mpon3BoaCTBO KaNWiHbIX CONeil.
OcHoBHble annapaTtbl 4fsi NoyYeHWst XNOPUCTOro Kanus U3 CUMbBUHUTA.

Tema 16. MpoMbILLNEHHbIA OpraHUYecKU CUHTE3, ero pa3suTue u aHadyeHue. CbipbeBas 6a3a
M ucxogHolie Belectsa NponssoacTeo napachuHoBbIX yrnesogoponos NpoussoancTeo
HenpepenbHbIX YrNeBoa0po0B
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

MPOMBIWNEHHbIN OPraHNYeCcKnin CUHTES, ero passntue n 3HaveHne. CoipbeBas 6asa 1 UCXoOHbIE
BewecTea. [ITEPEPABOTKA NMAPA®NHOBbLIX YITIEBOLOOPOOOB. XnopnposaHne METAHOBbIX
yrnesonoponoB. YCTPONCTBO xnopartopa. JderngpuposaHne MeTaHoBbIX yrnesogoponos. OkucneHue
meTaHoBbIX yrnesogoponos. [NPON3BOACTBO HEIMNPELEJIbHbLIX YITTIEBOAOOPOOOB.
[Mpon3eoacTBO 3TMNEHA U3 3TaHa. PU3NKo-XxMMMYeckme oCHOBbI npoLecca. [Npon3soacTso aTuneHa
B TPybuaTbIx Nevyax 1 Ha yCTaHOBKaX C ABVXYLWUMCS 3ePHEHBIM TENNOHOCUTENEM. TexHonornyeckas
cxema. [yt ncnonb3osaHms. AuetuneH. Mpon3BoacTBO aueTuneHa pasnoxeHnem kapbuaa
Kanbuns, METOLOM TEPMOOKMCNUTENBHOIO KPekMHra (MMponnsa) 1 MeTo4oM 3N1eKTPOKPEKUNHTra.
lMonyyeHue auetuneHa B nnasme. PU3NKO-xMMUYECKMe OCHOBbI NpoLeccos. [1pon3BoacTBoO
auetanbiernga rmgpartauven auetuneHa. Karanusaropsbl. TexHonorndeckas cxema. ytu
NCNONb30BaHMSI.

Tema 17. NMpon3BoacTBO KACNOPOACOAEPXKALLUX OPraHUYeCcKux coe ouHeHUn
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CurHTEe3bl Ha OCHOBE OKMCK yrinepoa. [poMbIlWNeHHblIe UCTOYHUKN OKUCK yrnepoda. CuHTes-raa.
CuHTes meTtaHona. Pnsnko-xmmmyeckme ocHoBbI Npouecca. Katannasatopbl. KOHTakTHbIA annapar.
TexHonornyeckas cxema. lNponseoacteo popmanbaernna. Pn3nkKo-XxmMMmn4eckne 0OCHOBbI npoLecca.
TexHonornyeckas cxema, npuMeHeHne goopmanbaernga. CuMHTE3 yrnesoaopoa0B Ha OCHOBE
CuHTEe3-raza. Punsanko-xmmmyeckme ocHoBbI npouecca. Katanuaatopbl. Coctas NPoOA4yKTOB CUHTE3A,
nx ncnonb3osaHne. OkcocuHTes. NonyyeHre anbaernaos Ha OCHOBE B3aMMOLENCTBMS OKUCK
yrnepoga v sogopoaa c oneguHamu (rugpodoopmmnuposaHune oneduHos). Karanmsartopsl.
Dur3NKO-XMMUYECKME OCHOBbI NpoLiecca. TexHonornyeckas cxema.

Tema 18. NepepaboTka apomaTMyeckux yrneBonoponos.
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

XnopupoBaHue 6eH3ona. [NponasoacTeo atunbeHsona. OKMCNeHne apoMaTMieCKux yrnesoaopoaos.
[Mpon3BoACTBO XMMUYECKUX BOSIOKOH. HeopraHuyeckrne opraHnyeckme (MCKyCCTBEHHbIE U
CUHTETMYeCcKMe) BONOKHA. TexHonornyeckas cxema nony4yeHus nascaHa.

Tema 20. MPAKTUKYM MO XUMUYECKOWU TEXHOJTOMMU BeogHoe 3aHNATHE.
naboparopHas pabora (4 4aca(oB)):

MHcTpykTax no TexHuke 6esonacHocTn. 3HAaKOMCTBO ¢ nabopaTtopHbiMm pabotamu. MeToabl
raszoBoro aHanuaa. Fa3oBble 3akOHbl. [Tprnbopbl, CNoNb3yeMble B ra30BOM aHanunae. PelweHune
3ajady no onpeneneHnto coctasa ra3oB B CMECH.

Tema 21. AHanu3 ra3oBow cMecu Ha razoaHanu3sarope cucrtembl M'XI1-3M.
naboparopHas pabora (4 yaca(oB)):

3HakoMCTBO C ycTporcTBoM annaparta Opca. OnpeneneHne cogepXxaHns yrnekmcnoro rasa,
K1ucnopoga v okcmpaa yrnepoaa.

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

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

Tema 23. OnpepneneHve CO2 Ha raszoaHanusartope NYYK-21.

naboparopHas pabora (4 4aca(oB)):

OnpegneneHve cooepXaHus yrnekmucnoro rasa B TOMOYHbIX ra3ax Ha aBTOMaTn4eCkoM
razoaHanunsatope N9YK-21.

Tema 24. MeToobl U3MepPEHUA U peryiupoBaHus Temrneparypbl
naboparopHas pabora (4 4aca(oB)):

3HakomcTBO ¢ nprbopamu No onpeneneHnto Temnepatypbl (CTEKNSHHO-XUAKOCTHbIE TEPMOMETPbI),
MaHOMETPUYECKMIA TEPMOMETP, TEPMOMETP COMNPOTMBIEHMS, TepMonapa. ['panympoBaHve
TepMonapbil.

Tema 25. AHanu3 BoAbl.
naboparopHas pabora (4 4aca(oB)):
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OnpeneneHve obLiei XecTKoCTU BoAbl MOCPEACTBOM TUTPOBaHMs TpunoHoM b OnpeneneHne
WenoYyHocTH, kapboHaTHOW 1 HekapboHaTHON XecTKoCTV BoAbl. OnpeaeneHve xnopuaos
MEpPKYPOMETPUYECKUM CNOCOBOM 1 hocdaToB KanopuMeTpuYeckum MeToLoM.

Tema 26. YMsirueHue Boabl MOHOOOMEHHBIM METOLOM.

naboparopHasi pabora (4 4aca(oB)):

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

[MeperoHka HepTV N onpeneneHne yaoenbHOro Beca, nokasarens npenomMneHuns, aucnepcun,
MONEKYNAPHOW pedopakumnm n nHTepuenTta pegopakumnm.

Tema 28. OnpeneneHue conepxaHusi Boabl B HedpTn U HedoTenpoayKTax.
naboparopHasi pabota (4 4aca(oB)):

OnpepeneHune cogepxaHusa soabl Mmetogom unHa-Ctapka.

Tema 29. Temneparypa BCNbILLKW U TeMNepaTtypa BocrniameHeHUs
naboparopHasi pabora (4 4aca(oB)):

OnpepneneHne Temnepatypbl BCrbiwky Ha npmbope MapTeHc-IeHckoro

Tema 30. OnpeneneHve NMOTHOCTU HePTENPOAYKTOB.

naboparopHasi pabota (4 4aca(oB)):

OnpegneneHne NNOTHOCTM HEPTENPOOYKTOB MMKHOMETPOM 1 Ha Becax Mopa-Bectgpans
Tema 31. OnpeneneHue BA3KOCTU

naboparopHasi pabora (4 4aca(oB)):

Orlpe,ueneHme YCJ'IOBHOI7I BA3KOCTWN HA BUCKO3NMETpPE SHrnepa N KMHEMaTU4YeCKOoWn BA3KOCTU B
KanunnnsapHoM BUCKO3NMETPE

Tema 32. OnpeneneHuve rpynnoBoro coctaBa 6eH3mHa NPSAMON roHKKU
naboparopHas pabora (4 4aca(oB)):
OnpepneneHne aHUIMHOBBIX TOYEK AN OnpeaeneHns rpyrnnoBoro coctasa 6eH3nHa NPsiMOiA FOHKI

Tema 33. OnpepneneHue copepxaHus cynbcouoHON cepbl MO MOrNoL,eHNI0 NOOHbIX
KOMIM/IEKCOB.

naboparopHasi pabora (4 4aca(oB)):

OnpeneneHne coaepXxaHus cynbgUaHOM cepbl MO NOrNOWEHNIO NOOHBIX KOMMIEKCOB
CNeKTPOdOTOMETPUYECKUM METOOM.

Tema 34. OnpeneneHune copepxaHus accanbTeHOB
naboparopHas pabora (4 4aca(oB)):

BbloeneHune acganbTeHOB H-renTaHoM UM NeTPONENRHbIM 3OUPOM N3 HEPTN C NOCNeayoWnm
oTaeneHneMm ounbTpoBaHNEM

Tema 35. BA3kocTb U ounbTPyeMOCTb MNMUHUCTBLIX OYPOBbIX pacTBOPOB
naboparopHasi pabota (4 4aca(oB)):

WccnepnoBaHne peareHToB Ha Le3MynbrupyoLyto CnocobHOCTb METOAO0M BYThINOYHOro TecTa,
OCHOBaHHOI0 Ha CpaBHEHUW ONHAMUKU OTCTOS BOLbI B MPUCYTCTBMM peareHTOoB-4e3MyNbraTopos 1
6e3 HUX (KOHTPOSbHbIA ONbIT)

Tema 36. Cemunap MepepaboTtka HedpTH N HedpTenNnpoayKTOB
npaktnyeckoe 3aHsitne (4 4aca(os)):

Pasnenbi:1) nponcxoxaeHne HeddTn, ee CocTaB 2) MOTOPHble Tonnmea 3) obwas cxema
nepepaboTkn HepTn 4) NnepBrnYHaa nepepaboTka HedPTN 5) TePMMUYECKNIA KPEKUHT HEPTENPOOYKTOB
6) KaTanMTNYEeCKNn KPEKUHT 7) TMAPOKPEKNHT 8) pudpopMUHT 9) ouncTka HedpTeNPOaYKTOB

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 4. SHepreTuka
4. [xuMmnyeckom 6 3 ngfl_lrg;OBoKﬁ I(<)c 1 YCTHbI OnpocC
NPOMBILWIEHHOCTH. y y onpocy
Tema 9. Tennosble NnoAaroToBka K o
. 1 THbIN on
9 npoueccsl. 6 8.8 YCTHOMY Onpocy ye onpoc
Tema 13. TexHonorus
CBA3aHHOro asoTta
13 CwuHTE3 amMMunaka. 6 1111 Egﬂogﬁif‘%; 3 KOHTPONbHas
"ICUHTE3 MOYEBUHDI. ’ a6oge paboTta
Mpon3BoACTBO a30THOM P
KWUCNOTbI
Tema 16.
[MpOMBbILWNEHHbIN
OpraHN4Yecknin CUHTE3,
ero passuTue u
3Ha4yeHune. CbipbeBas
6asa 1 ncxoaHble noaroToska K
o KOHTPONbHAaS
16.|BewecTea 6 13,13 |KOHTpPONbHOM 3 p216ogg a
MNpon3BoacTBO pabote
napagouHoBbIX
yrneesonoponos
[MponssoacTeo
HernpenenbHbIX
yrneso4opoaoB
Tema 17. [Npon3soacTeo
Kucnopoaconepxatymx
17.|opraHnyeckunx 6 14,14 :ggﬁ%:gﬁ;}o 4 TecTupoBaHue
COEOMHEHUIA P
opopmneHmne opopmneHHas
Tema 22. OnpenenexHne nabopaTopHOA 4 nabopartopHas
oo [YTI€pOaa B HyryHax v v 3 paboThbl paboTta
‘lcTansx ra3ao06beMHbIM NOAroTOBKA K VCEMEHHAS
METOLOM. MNCbMEHHOMN 6 260712
paboTe P
opopmneHmne opopmneHHas
Tema 24. MetoAs! na6opatopHoit 4 nabopatopHas
24 [1SMEPEHIS 1 7 5 |pabothbi paboTa
PerynMposanii noaroToBka K
Temneparypbl
partyp KONNIOKBIYMY 6 KONMOKBUYM
opopmnerHmne opopmneHHas
nabopaTtopHoii 4 nabopaTopHas
paboThbl paboTta
Tema 27 noaroToska K
dpaKLUMOHNPOBaHIe yCTHOMy onpocy
27.|HedbTu, onpenenexve 7 g |10 OnpeneneHunio
ONTUYECKMX ONTAHECKNX 4 5
XapaKTepuCTUK XapakTepuCTnK YCTHbIA Onpoc
(nokasarenb
npenomMneHuns,
MNNOTHOC
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Buabl
N Pasnen Cemect Hepens | camocTtositenbHoM [TPyAoOEeMKOCTb| g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
odoopMNeHne odpopMneHHas
Tema 28. OnpenenexHue nabopartopHoii 4 nabopartopHas
og [COAEPXaHNs BOObI B 7 9 paboTbl paboTta
‘|HedpT M NOAroTOBKA K NMCbMEHHas
HegoTenpoaykKTax. NMUCbMEHHOM 6 26072
paboTe P
odoopMNneHne odpopMneHHas
Tema 29. Temnepartypa nabopaTopHoii 4 nabopartopHas
og [BEMbILLKA 1 - 10 paboTbl paboTta
|remneparypa noaroroska K NMCbMEHHas
BOCMNIaMEHEeHNS MUCbMEHHOM 6 a6oTa
pabote P
ogpopMNneHne ogpopMneHHas
nabopaTtopHoi 4 nabopaTopHas
Tema 32. Onpenenenuve 6 parop parop
paboThbl paboTta
32.|rpynnoBoro cocrasa 7 12
6eH3MHa NPSMON FOHKM MOATOTOBKA K nMCbMEHHAS
NMUCbMEHHOM 6 a6oTa
paboTe P
ogpopMNeHne odpopMneHHas
Tema 34. Onpenenexuve nabopaTtopHoi 4 nabopaTopHas
34./conepxaHuns 7 14 |paborbl paboTa
acanbTeHoB NoaroToBka K y
4 THbIN on
YCTHOMY Onpocy ye onpoc
Tema 36. CemunHap
36.|MNepepaboTtka HedTH 1 7 16 Egﬁ;glgﬁ'(haﬂ K 10 KONNOKBUYM
HedpTenpoaykToB yMy
Ntoro 88

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHus

JleMOHCTpaunoHHbIA MaTepman No XMMNYEeCKUM NMPOU3BOACTBAM, SKCMPECC-0NPOChl BO BPEMS
NEeKLMIA, HanpaBeHHbIe Ha MOBbLIWEHNE aKTUBHON paboTbl CTYAEHTOB BO BPEMS IEKLMNIA 1 0OpaTHOM
CBS131 C ayamTopuert, pasbop KOHKPETHbIX cutyaunii, obecneuymsatowmii 6eaonacHyto paboTty B
nabopaTtopHbIX YCNOBUSIX 1 HA NPOV3BOACTBE, PEWEHNEe TECTOBLIX 3a4aHunii Mo TeMe Kypca
(c™m.cnepyrowmii pasgen), noceweHne xmmmyeckmx nponssoacts (OAO "OprcunHtes"),
TEXHONOrNYeckom naboparopun MHCTUTYTA OPraHNYeCKom 1 OU3NYECKOA XMMUY

Bonpocbl ons camoctosATensHon paboThbi:

1.0OCHOBbI OM3NKO-XMMMNYECKOM Knaccugmkaunum XMMMKO-TEXHONOMMYECKNX NPOLECCOB.

2.CxeMbl OBUXEHMS MaTepuanbHbIX M SHEPreTU4eckmx NoTokoB. MatepumanbHble 1 3HepreTnyeckme
6anaHchl.

3.3HayeHre BOObl B XMMUYECKOW MPOMbILWAEHHOCTMW.

4.Buabl 1 UICTOYHWKM SHEPINN, MPUMEHSEMbIE B XMMMUYECKNX MPOU3BOACTBEHHbIX NPOLEccax.
5.BaxHenmne KOHCTPYKUNOHHbIE MaTepuarbl, ICMONb3yeMble B XUMUYECKOWN TEXHONOMNN.

6. Obwas cxema nepepaboTky HedPTK.

7.MoTopHble Tonnuea.

8.TepMunyeckunin n KaTanUTUYECKNI KPEKMHT.

9.XuMunyeckue peakumu, nportekarowme npu rugpokpeknHre n pugooOpMuHre.

10.04ncTka HedTENPOOYKTOB.

11.Knaccudpukaumnsa metannos v Crnnasos.
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12.MeTonbl NONy4YeHNsi METaNsoB.

13.0OCHOBHble copTa U NPUMEHEHNE YyryHa.
14.Cnocobbl nponssoacTtea ctann. Peppocnnasbl.
15CmonucTo-acanbTeHOBbIE BEWECTBA.

16.AcchanbTbl U BUTYMBI.

17.MeTonbl n3amMepeHns n perynnposaHns Temneparypbi.
18.Buabl TepmomMeTpos.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCTy, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMINIIMHBI U y4eBHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. NMpenmet xuMmnyeckom TexHonorum (XT), ee OCHOBHbIe pa3aenbl

Tema 2. Xumuko-texHonornyeckum npouecc (XTI) kak ueHTpanbHoOe NOHATUE Kypca
Tema 3. Cbipbe XMUMNYECKON MPOMbILLSIEHHOCTM.

Tema 4. DHepreTuka XuMM4eCKOW NPOMbILL/IEHHOCTH.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

OCHOBHbIE BUAbI U UICTOYHWKWN 3HEPrun, nx knaccudomkaums. NepcnekTnebl pa3BuUTns UCTOYHMKOB
aHeprun. MNpuHUMNbl pecypcocbeperarolmx TEXHONOMUIA 1 BTOPUYHOTO UCMONb30BaHUS SHEPruu.

Tema 5. PU3NKO-XMMUYECKUE OCHOBbI XMMNYECKOWN TEXHONOTUN:
Tema 6. Katanns B XMMU4yeCckomn NPOMbILLIIEHHOCTH

Tema 7. MogenvpoBaHue XMMMUKO-TEXHONOMMYECKUX npoueccos. Teopust nopobums.
KputepuanbHbie ypaBHEHUS.

Tema 8. N'mMppomexaHnyeckme nNpoLecchbl, OCHOBHblEe 3aKOHbI rMApPaBNUKM.
Tema 9. TennoBble Npouecchl.
YCTHbI ONPOC , NPMMEpHbIe BOMPOCHI:

OcHoBbl TENNONEPEfAYM N €€ MEXAHN3MbI:TENNONPOBOAHOCTb, KOHBEKLMS, TEMNOBOE U3NyYEHNE.
3akoH oxnaxaeHust HotoToHa. Pexumbl TennoobmeHa. TennoobMeHHble annaparbi.

Tema 10. Maccoo6MeHHbIe NPOLLECCHI.
Tema 11. OcHOBHbIe annaparbl XMMUYECKUX NMPOM3BOACTB, PacyeT XMMUYECKUX peakTopOB.
Tema 12. OCHOBbI OpraHM3auUMn XMMU4Yecknx npomnsesoancts MponsBoncTBO CEPHOM KMCNOThI

Tema 13. TexHonorus cesizaHHoro azora CuHTe3 ammuaka. CuHTe3 MouyeBuHbI. lNMpon3soacTeo
Q30THOWN KUCNOThbI

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

Cnocobbl nony4yeHns a3oToBoAopoaHon cmecu. Ounctka ra3oB. PUNKO-XUMUYECKNE OCHOBDI
npoLecca CrHTe3a aMMmnaka (TepMoanHaMmM4eckmne n KnHetudeckmne ocobeHHocTu). Beibop
ONTUManNbHbIX YCNOBUIA CUHTE3a. DPUBNKO-XMMMUYECKUE YCNIOBUSI U CXEMA NPOM3BOACTBA MOYEBUHDI.
TexHonornyeckas cxema nony4yeHust ammmaka. TexHonormyeckas cxema npou3BoAcTBa aMmmmaka.
Mpon3BoacTBO pa3daBneHHON N KOHLEHTPUPOBAHHON a30THOM KMCNOT.PU3MKO-XMNYECKME OCHOBBI
npovecca.

Tema 14. NMpoussoacTteo cpoccopa n pocchopHom Kucnor
Tema 15. TexHonorus conen n ynobpeHumn

Tema 16. MpoMbILLNEHHbIN OpraHUYeckuin CUHTE3, ero pa3suTue u aHadyeHue. CobipbeBas 6asa n
ncxonHble BewecTtsa NponssoacTteo napadouMHOBLIX yrnesonoponos NponssoncTeo
HenpepenbHbIX YrNeBoa0po0B

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:
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XnopvpoBaHMe MeTaHoBbIX YrNeBoaopoaoB. YCTPoncTBo xnopaTopa. NonyyeHne aTuneHa B
YCTaHOBKE C IBUXYLMUMCS 3epHEHBIM TennoHocuTeneMm. MonmaTnuneH HU3KOro 1 BbICOKOrO JaBNeHuIA.
HapucoBaTb TexHonorn4yeckme cxembl U Ha3BaTb annaparbl, UICNONb3yeMble B 3TVX NPO3BOACTBAX.

Tema 17. Npon3BoacTBO KUCNOPOACOAEPXKALLUX OpraHUYeckKux coeguHeHUn
TecTupoBaHue , NpUMepPHbIE BONPOCHI:

Mpon3BoacTBO aueTanbaernaa pasimyHbiMM cnocobamm, nx NpenMylecTsa n HegoCTaTKu.
TecTtupoBaHue.

Tema 18. NepepaboTka apomaTMyeckux yrneBonoponos.

Tema 20. MPAKTUKYM MO XUMUYECKOWN TEXHOJIOI MU BeopHoe 3aHsiTHeE.
Tema 21. AHanu3 ra3saoBon CMecu Ha rasoaHanunsartope cuctembl I XIM-3M.

Tema 22. OnpeneneHue yrnepoaa B YyryHax u ctansix ra3006 beMHbIM METOL40M.
odpopMmneHHas nabopatopHas paboTa , NpUMepHbIe BONPOCHI:

Ob6cyxaeHne pesynbtaTtoB nabopatopHoi paboTbl

nMcbMeHHas paboTa , NpUMepHbIE BONPOCHI:

Metannyprusi. OCHOBHbIE TWMbl METANNYPruYecknx npoueccos. Metoapl nony4yeHus Mmetannos.YyryH
1 ctanb. Mpouecchl BbINNABKM CTanu pasnuyHbiMu cnocobamu. MucbMeHHas paboTta no Mmetonam
nonyyeHust Mmetannos. OdopmneHHas nabopatopHas pabota no onpeneneHnio cogepXaHms
yrnepoga B obpasuax.

Tema 23. OnpeneneHue CO2 Ha ra3oaHanusartope MNYK-21.
Tema 24. MeToabl U3MEPEHUS U PEryIMpoBaHUs Temnepartypbl
KONTIOKBWYM , MPUMEPHbIE BOMPOCHI:

TemnepatypHble wkanbl. TpeboBaHUs K PU3NYECKMM BENNYUHAM 4151 UBMEPEHNS TEMMNEPATYPbI.
Buabl TepMOMETPOB (CTEKNAHHO-XUAKOCTHbIE, TEPMOMETPbLI CONPOTUBIEHUS, MAHOMETPUYECKUE,
Tepmonapsl 1 nx Bugpl). K.C.P (2 yaca) PerynnpoBaHne Temnepatypbl Ha nabopatopHOM
TepMocTaTe. NoAroToBka K BbiNONHEHWIO nabopaTopHoi pabobl

odpopmneHHas nabopartopHasi paboTa , NpUMepHbIE BONPOCHI:

O6cyxaeHve pe3ynbtatoB nabopaTopHoO paboThbl

Tema 25. AHann3 BoAbl.

Tema 26. YMsirueHue BoAbl MOHOOOMEHHbIM METO4,0M.

Tema 27. PpakunoHupoBaHme HedpTU, onpeneneHne oNTUYECKUX XxapakTepucTuk
odpopMmneHHas nabopatopHas paboTa , NpUMepHbIe BOMPOCHI:

ObcyxaeHne pe3ynbtaTtoB nabopaTopHO paboThbl

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

CocrTas 1 cBoiicTBa HedoTen (yrneBoaopoaHas, HeyrneBoAopoAHAS Y MUHEpPaTbHbIE YacTu HeRTK).
"pynnoBoi aHanna no onpeaeneHnto coaepxaHns napadrHoB, HATEHOB N apoMaTUKM.
OnpeneneHve Bbixoda opakLmMii U ONTUYECKMX XapaKTepUCTUK: MNOTHOCTM, NoKasaTens
npenomnexns, yaensHow pedppakuun, gucnepcumn. I OcbopmneHHas naboparopHas paboTa

Tema 28. OnpepeneHuve copepxaHusi Boabl B HedhT U HechTenpoaykrax.
ochopmneHHas nabopatopHas paboTa , NpMMepHbIE BOMPOCHI:

ObceyxaeHne peadynbTatoB nabopaTopHoii paboThbl

nMcbMeHHas paboTa , NpPYMepHble BONPOCHI:

KayecTBeHHble UcnbiTaHus Ha Body. KonnyectBeHHOe onpeneneHne coaepXaHus Boabl No crnocoby
OuHa n Ctapka OgoopmneHHas nabopaTtopHas pabota

Tema 29. Temnepatypa BCMbILLKK M TeMNepaTtypa BocrjiaMeHeHUs
ocbopmneHHas nabopatopHas paboTa , NpMMepHbIe BOMPOChHI:
ObcyxaeHne pe3ynbtatoB nabopaTopHoi paboThbl

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Temnepatypa BCMbIWKK U TeMrnepartypa BocnnamMmeHeHns. 3aBMCMMOCTb 3TUX TemnepaTtyp oT
PpakLMOHHOro cocTaBa u AaBneHusi. 3HaKOMCTBO ¢ Npubopamu No onpeaeneHnio OaHHbIX
Temnepatyp. OdopmneHHas nabopaTtopHas paborta.
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Tema 30. OnpeneneHve NNOTHOCTU HePTENPOAYKTOB.

Tema 31. OnpeneneHue BA3KOCTU

Tema 32. OnpeneneHuve rpynnoBoro cocraBa 6eH3MHa NPSAMON roHKKU
ocbopmneHHas nabopatopHas paboTa , NpMMepHbIE BOMPOCHI:
ObcyxaeHne peadynbTatoB nabopaTopHoii paboThbl

nMcbMeHHast paboTa , npUMepHbIe BONPOCHI:

["pynnoBoit aHann3 ¢ NCNONb30BaHMEM METOAA aHUINHOBbLIX TOYEK: METOA PaBHbIX 06 HEMOB U METOL
MakcuMasbHbIX aHUIMHOBBIX Tovek. OdpopmneHHas nabopatopHas pabota

Tema 33. OnpepneneHuve comepXxaHusi CynbcuUoHON cepbl MO MOrnoL,eHNI0 NOOHbIX
KOMIM/IEKCOB.

Tema 34. OnpeneneHue copepxaHus accanbTeHOB
ochopmneHHas nabopatopHas paboTa , NpMMepHbIe BOMpPOChHI:
ObceyxaeHne peadynbTatoB nabopaTopHoii paboThbl

YCTHbI ONPOC , NPUMEpPHbIe BOMPOCHI:

Cmonucto-acanbTeHoBble BelecTsa. AcgpanbTbl, GUTYMbl U MX BUIbI, ryapoH. OnpenenexHve
coaepxaHus acganbteHoB. OdopMneHHas nabopaTtopHas paboTa.

Tema 35. BA3koCcTb U ouNbTPYEMOCTb NMUHUCTBLIX OYPOBbIX PpacTBOPOB
Tema 36. CemuHap MNepepabotka HethT! U HecpTEeNPOAYKTOB
KONMOKBUYM , NPUMEPHbIE BONPOCHhI:

TepMMHeCKMVI KPEeKWUHr, ero pa3HoBnOHOCTN. Katanutmnyeckui KPEKUHI 1 ero npenMmylecTtsa nepen
TePMUYECKUM. Xnmnyeckue peakuunun, npoTekarwme npun KataiInTM4eCKoM KpekmnHre. rI/I,EI,pOerKVIHI'
n ero ncrnonb3oBaHme B HecpTenepepaGOTKe. Kartanutmnyeckunin PUAPOPMUHT N XUMUYECKNE NPOLIECChI,
npoTekarowme npu puopMmHre. A)'IKI/IJ'II/IpOBaHVIe n kokcosaHue. O4yncTka HedTenpooyKTOoB.

Tema . UToroeasi oopma KOHTpOns
Tema . UToroeasi popma KOHTpons

[MprMepHbIe BONPOCHI K 3a4ETy M 9K3aMEHY:

Tekywmin KOHTPONb NPOBOANTCS NYTEM NMUCbMEHHbIX OTBETOB (10-15 MMHYT) NO NPOXOXAEHUIO TEMbI
(CM. NpunoxeHwue).

MPUMEPbLI BUNETOB KOHTPOJIbHOW PABOTbI 1

BuneT 1.

1. Ha3oBMTE TEXHONOMMYECKYHO CXEMY, M30OPaXEHHYI0 Ha puc.23 (B NpunoXeHun), n annapartbl 1, 7,
KOTOpble UCMONb3yloTCA B JaHHOM npouecce. O6bsAcHMTE Ha3HadYeHne Kaxaoro annapara. [oe
NPUMEHSIETCS LeneBon NPoaykT, Nony4yaemMblii B 9TOM npouecce?

2. Kakune cnocobbl nony4yeHuns sooopoda onda CMHTe3a aMMmnaka Hanbonee 3KOHOMMYHbI U noquy?

/. KoHBEpCKS MeTaHa 1 anekTponna Boabl. 2. KpeKUHr MeTaHa 1 anekTponna pacteopa xnopuaa. 2.
KpekunHr metaHa 1 anekTponna pacTteopa xnopmuaa Hatpus. 3. ANeKTponm3 BoAbl N KPEKMHI METaHa.
4. KoHBepcusa metaHa, okcnpa yrnepona (ll) n pasneneHne KOKCOBOro rasa.

3. Kakas 13 npriBefeHHbIX peakuuin otBeqaeT uctuHe?
1. 4NH3 + 502 +z 4NO + 6 H20 + 907 k.

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

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

4. NH3 + 502 = 4NO + 6H20 + 907 k1 x.

Buner 2.

1. Kakoii TexHonornyeckuii npouecc n3obpaxeH Ha puc.24 (B npunoxeHun). Hazosute annaparbl
2, 3 n nogcHuTe Nx HasHa4veHne. MoXHO N coKpaTUTb TEXHOMOMMYECKYIO CXEMY 3a CHET yaaneHus
annapara 1? HanuwuTe ypaBHeHMsa peakuun, npoTekarowen B annapare 2.

2. Kakue BellecTtBa, NpUCyTCTBYIOWMNE B a30TOBOLOPOAHON CMECH, SBNIAIOTCS 06paTnMbIMU
Katanntuiecknumm spammn?

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbin Homep 742015 5AE
CtpaHnua 16 13 20. 111 YHI:I

S OEMALIGH



Mporpamma ancumninHbl "Xumnyeckas texHonorus”; 020100.62 Xummnsa; ooueHT, K.H. (aoueHT) bypHaesa J1.M. , aupekTop XuMn4eckoro
uHctuTyTa NankmH B..

1. H2S, cma3o4Hoe macno n CO. 2. CO, COh H20 n 02. 3, H2St CH4 n PH3. 4. PH3t cma3o4Hoe
macno n C02.

3. Kakoi annapat ncnonb3yeTtcs Ans nornoweHns HATPO3HbIX ra3oB npu
nony4eHnn pasbasneHHoi a30THOM KUCNOTbI?

1. TpaamumnoHHbln abcopbep ¢ Hacankon. 2. MornoTuTenbHas KONOHHA C cUTYaTbiMK Tapenkamu. 3.
MMornotutenbHas KONOHHA C NpoBasbHbIMK Tapenkamu. 4. lMornoTutenbHas KoNnoHHa ¢
KONMaykoBbIMK Tapenikamu.

NPUMEPbBI BOMNPOCOB OJ14 TECTUPOBAHUA K SAHETY
1. Annaparbl, UCMONb3yeMble ANS O4NCTKM 0OXMroBOro rasa ot Mbifn B NPON3BOACTBE CEPHOM
KMCNOTbI:

1. LIMKNOH 1 Bakyym-ounbTpbl. 2. INEKTPO- U BakyyM-counbTpbl. 3. LIMKNOH 1 anekTpodomnbTpsl. 4.
dunbTpbl ¢ acbecTom.

2. CooTBETCTBYET UCTUHE:

1. 4FeS2 + 1102 = 2Fe203 +8S02 + 3420 k Ix

2. 4FeS2 + 1102 2Fe203 +8S02 + 3420 k1 x

3. 4FeS2 + 1102 2Fe203 +8S02 + 816000 Ox

4. 4FeS2 + 1102 2Fe203 +8S02 - 816000 Ox

3. Ycnosus, Heobxoammble ans nonydeHns SO2 npu obxure KonyenaHa:

1. 500°C, KONMYeCTBO BO34yXa HE3HAYUTENbHO MPEBbIWAET TEOPETUYECKOE.

2. 700°C, KonmyecTBO BO3ayXa B 2-3 pasa npesbllaeT TeOpeTnyeckoe.

3. 900°C, TeopeTu4eckoe KoM4YecTBo Kncnopoaa.

4. OTBOA TEMNNOTHI, KONNMYECTBO BO3ayXa B 1,6 pasa npesblwaeTt TeopeTnyeckoe, 900°C
4. LlnknoH-annapar B NPON3BOACTBE CEPHOM KUCNOTbl UCMONb3YeTCs:

1

. Ana ocBoboxaeHus obxurosoro rasa ot SO3. 2. [1ns ocsoboxaeHns SO2 ot As203. 3. [ns
ocsoboxaeHus SO2 ot nbinu. 4. [ns ocsoboxaeHns SO3 oT npumecei.

5. CooTBETCTBYET UCTMHE:
1.2S502 + 02 2S08 + 94.4 dx
2.2502 + 02 = 2S08 + 94.4 k[1x
3.2S502 + 02 = 2S08 + 94.4 Ox
4.2S02 + 02 2S03 + 94.4 xx

NPUMEPbLI BUNETOB K 9K3AMEHY

bunert 1.

1. CocTtaBnsiowme XMMmMKo-TEXHONOrMYECKOro npowecca.

2. OcHOBHOE ypaBHeHME rMapoanHaMNKn. 3akoH BepHynnm n ero npakTnyeckoe npuMeHeHune.
3.XnMmunyeckas nepepaboTka apoMaTUHECKMX YrneBonopoaos. Buaobl xnoprposaHus.

Bunert 2.

1 OCHOBHbIE€ NCTOYHMKM SHEPTMMN 1 NEPCMEKTMBbI UX NCMO/Ib30BaHMS. ANlbTEPHATUBHBIE NCTOYHMKM
3Heprum (ConHeYHasl, BogopoaHas u op.)..

2. Cnctema gudpbcpepeHumanbHbIX ypaBHEHUA drnepa ong ABUXYLWENCS XUOKOCTU. YpaBHeHne
Hasbe-CTtoKCa.

3 OcHoBHble cepycoepXatme NCTOYHUKKU. Tunbl neven ons ooxmra cynbguUaHbIX pya, NX
npenMyllecTsa N HeJoCTaTKK.

Bunet 3.

1. 3HayeHne TennoBbIX MNPOLIECCOB A1 XMMMYECKOM TexXHonornn. Buabl nepegaym tenna.

2. OCHOBHbIE METOibl COCTAB/EHMUSI KpuUTepuranbHbIX ypaBHeHuWin. Teopus nogobus. Meton aHanvsa
pa3MepHoCTel.

3. OkncneHune ammnaka. BnusiHmne TeMnepartypbl, oaBneHnsd, Katann3aTtopoB, COOTHOWEHNA
MCXOOHbIX peareHToB.
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Buner 4.

1. Karanus B XxMm4yeckowm npomblwneHHOCTU. [pnHUMnbl [eCTBMS KaTann3aTopos.
2. OcHoBbl Teopun Nofobus. Teopembl Noaobusi. KpurepunanbHble ypaBHEHMSI.
3.0kcocuHTes. Peakums rnapoopMnampoBaHmus.

7.1. OcHOoBHas nuTeparypa:

1. Xapnamnuon X.3. Obwas xmmmyeckas TexHonorusi. Metononorusi NpoeKTMpoBaHuUs
XVIMUKO-TEXHONOMMYECKIMX NPOLIECCOB [DNEKTPOHHbIN pecypc]

N3pnaHwve: 2-e nap., nepepab. MispatenbcTeo: "flaHb", 2013. - 448 c. Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=32826

2.KyaHeuosa V.M., Xapnamnnam X. 9. Obwas xummnyeckas texHonornsi. OCHOBHble KOHLIEMNUMm
npoekTnposaHus XTC. - 2-e nsna., nepepad. - Cl6.: NaHb, 2014. - 384 c.
http://e.lanbook.com/books/element.php?pl1_id=45973

3.3akrerim A. 0. Obwwas xmmMmnyeckas TEXHONOrMs: BBEAEHNE B MOLENMPOBaHNE
XMMUKO-TEXHONOMMYECKMX NPOLIECCOB [ONeKTPOHHbIR pecypc] : yueb. nocobue / A. tO. 3akreinm. - 3-e
n3a., nepepab. n gon. - M.: Jloroc, 2012. - 304 c. - (HoBas yHnBepcuTeTckas bubnumoreka).
http://znanium.com/bookread.php?book=468690

4. CobaHoB A.A., bypHaesa J1.M., MankuHa W.B., Tynpwit E.B. AHanua HedpTn 1 HepTENPOOYKTOB,
KaszaHnb, 2011, 55 c.

5.CobaHoB A.A., BypHaesa J1.M., MankuHa W.B., Tyopwuii E.B.MeToanyeckue ykazaHus kK Kypcy
XMMUYecKas TEXHONMOrs (aHanums3 HeddTN 1N HedpTenpoayKToB). [OnekTpoHHbIM pecypc] 2011. (Ons
CTYOEHTOB XMMMYecKoro gpakynbteta) Pexum goctyna: http://kpfu.ru/publication?p_id=27988
6.bypHaesa J1.M., "anknH B.W., Yepkacos P.A. Xnmnyeckas TexHoNorms (TEXHONOrM4Yeckmne CXembl),
KaszaHnb, 2013, 36 c.

7.2. lononHuUtenbHasa nuteparypa:

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

2. beckos, B. C.O6was xummnyeckast TEXHONOrus : y4ebHUK ONs CTYOAEHTOB BbICIMX Y4EOHbIX
3aBeneHuiA, 0byyatoLWmxcs MO XMMUKO-TEXHONOMMYECKUM HanpaBneHNsIM NoAroTOBKM 6akanaspos U
annnomupoBsaHHbix crieunanuctos / B.C. Beckos .? Mocksa : AkagemkHura, 2006 .7 452 c.

3. MNMotexvH B.M., MNMoTtexnH B.B. OCHOBbI TEOPUY XMMUYECKMX NPOLECCOB TEXHONOM MM OPraHNY4eckumx
BELWeECTB 1 HedpTenepepaboTku. - 3-e nsa., ncnp. n gon.- Crl6.:JlaHs, 2014. - 896 c.
.http://e.lanbook.com/books/element.php?pl1_id=53687

4. MNonosa A.A. MeToabl 3aWwmTbl 0T Koppo3umn. Kypc nekumit. - 2-e nag., nepepab. n gon.-
CI6.:NMaHb, 2014. - 272 c. http://e.lanbook.com/books/element.php?pl1_id=50169

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

NpPOV3BOACTBO U3OeNNin U3 NONMMEPHbLIX NUCTOB -
http://www.bibliorossica.com/book.html?currBookld=10066
NpOM3BOACTBO NPOOUNbHbIX napenuin n3 NBX -
http://www.bibliorossica.com/book.html?currBookld=10068
PeunknuHr nnactmacc:Hayka, TeXHONormg, npakTuka -
http://www.bibliorossica.com/book.html?currBookld=10070
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TexHonorus nonydoabprkaTtos NonMMepHbIX MaTepuanos -
http://www.bibliorossica.com/book.html?currBookld=10059

3NeKTpoHHas bmbnmoteyHas cuctema - http://e.lanbook.com/books/element.php?pl1_id=45973

9NeKTpoHHas bubnmoteyHas cucrema -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=32826

3NeKTpoHHas bmubnmoteyHas cuctema - http://kpfu.ru/publication?p_id=27988

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLMUNINHbI(MOAYNS)

OcBoeHve oncunnnuHbl "XumMmnyeckas texHonornsa" npeanonaraeT UCnofb3oBaHne cnemyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGopMaLUK, NONYYEHNS N Nepeaaymn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAMNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPaKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPaAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BAHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTmeouniHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

- NeKUnoHHas ayautopus ¢ MHTEPakTMBHOM LOCKOM
- HOYTOYK
- MyNbTUMEOUAHBIA NPOEKTOP

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHno 020100.62 "Xumua" n npodomnio NoAroToBKM XvMnst BbICOKOMONEKYNSAPHbBIX 1
3/IEMEHTOOPraHNYeCcKnx CoeHEHNI .
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