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1. HEJIX OCBOEHUSA

1.1 | LemstMu OCBOCHUSI AUCIMILUIHHBI SBIAIOTCS: PA3BUTHE Yy OYIYIIUX CIECNHAIICTOB CIIOCOOHOCTH IPOHUKATH B CYIIIHOCTH
XMMHUKO-TEXHOJOIMYECKUX IIPOLECCOB, PACCMATPUBATH UX BO B3aUMOCBSI3U; YMEHHE I'PAMOTHO OLICHUBATh POJIb U
MOCIIEZICTBUS PA3BUTHSI XUMUYECKONH MHJIYCTPHUH JUIsl 00IIECTBa, IPHHAMATh 0O0CHOBAHHBIE IKOJIOTO-TEXHOIOIHIECKHE
peLIeHuUS.

1.2 | 3amaum MUCIUIUIMHBI — YCBOGHHUE CTY/ICHTAMU:

1.3 | - OCHOBHBIX ITOHATHI XUMHYECKOH TEXHOIOTHH;

1.4]- TCOPETUYCCKUX OCHOB U CYIITHOCTH XUMHKO-TEXHOJIOTUYCCKUX MPOLECCOB;

1.5]- MHOTOYPOBHCBOI'O U MHOI'OKPHUTEPUAJIBHOT'O XapaKTepa 3aga4 CO3AaHusA HOBBIX TCXHOJ’IOI‘Hﬁ;

1.6 | - IPUHIUIIOB OCYILECTBIICHUS BXKHEUIIINX XUMUYECKUX MTPOU3BOICTB.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Bnox OIT: b1.B

21 TpeboBanus k l]pe}IBa]Pl/lTeJ'lbl-loﬁ NOJAr0TOBKE 00y4aro1erocs:

2.1.1 |IIpaBoBeneHue

2.1.2 | YueOHas npakTHKa 110 MOTYYCHHUIO MEPBUYHBIX ITPO(YECCHOHATBHBIX YMEHHH

2.1.3 | ®usnyeckass XUMHS

2.1.4 | DnekTpoTexHUKa

2.1.5 | Coumoinorus

2.1.6 | Xumus
2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeauIecTByoIee:

221 l'ocymapcTBeHHast UTOTOBasI aTTECTALUS

2.2.2 | Aucuumnunsl no Beidopy b1.B.JIB.1

2.2.3 | lononHUTENbHBIE IMIaBbl PU3UIECKON XUMUH

2.2.4 |Merponorus, CTaHAAPTU3ALUS U cepTHGUKAIHS

2.2.5 | OOoraieHue Mojae3HbIX HCKOIaEMBIX

2.2.6 |IIpemouruioMHas IpaKTHKa JUIs BBITIOJHEHHUS BEITYCKHOW KBAIM(HUKAIIMOHHON paboTHI

3. PE3YJIBTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIlSIMHA

YK-10.2: cioco0HOCTHIO HCMOJIb30BATH OCHOBBI NPABOBBIX 3HAHMII B PAa3JIHYHBIX c(hepax KHU3HeAeATeTbHOCTH

3HaTh:

YK-10.2-31 ocHOBHBIE ONpEENCHUS U MMOHATHS XUMUYECKOH TeXHOJIOTHU

YK-7.1: ciocoGHOCTb AHAIM3HPOBATH NPOAYKIHIO, IPOLECCHI H CHCTEMBbI

3HaTb:

YK-7.1-31 xumuueckue cxeMbl IIPOU3BOJICTBA OCHOBBIHX XUMHUECKUX BEILIECTB

K-3.3: '0TOBHOCTBIO MCN0JIb30BATH 3HAHUS CBOICTB XMMHYECKHUX 3JIEMEHTOB, COeJUHEHUI M1 MAaTEPHAJIOB HA HX OCHOBE
JJIsl pelieHns 3a1a4 NpodeccuoHaIbHOM 1esiTeIbHOCTH

3HaTb:

TIK-3.3-31 ocHOBHBIE BBl PECYPCOB XMMUYECKON TEXHOIOIUU

IK-1.4: Cnoco6HoCTbIO NPUHUMATh KOHKPETHbIC TEXHUYECKNE PELICHUSA TIPU pa3p360TKe TEXHOJOTHYE€CKUX MPOLECCOB,
Bblﬁl/lpaTL TEXHHYECCKHE CPeACTBA U TEXHOJOTHH € YY1€TOM 3KOJIOTHI€CKHUX MoCJaeACTBHIA MX NPUMECHECHUSA

3HaTh:

I1K-1.4-31 ocHOBBIHE BUIBI OTXOAO0B, IOJIy9aeMbIX IIPU MIPOM3BOACTBE XUMUYECKHX BEIECTB

YK-10.2: cmoco0HOCTHIO HCII0JIb30BATH OCHOBBI NMpaBOBbIX 3HAHUH B Pa3sINYIHbIX cq)epax KU3HCACATCIBbHOCTH

Ymerb:

VYK-10.2-¥Y1 ncnonp30BaTh COBpeMEHHBIE HH()OPMAIIMOHHBIC TEXHOJIIOTHH [T PEIICHUS MPO(ECCUOHATBHBIX 3a/1a4

VYK-7.1: cioco0HOCTh AHAITU3MPOBATH NPOAYKIHIO, IPOLECCHI M CHCTEMbI

YMmerb:

VK-7.1-Y1 3anucath XUMHYCCKHE CXEMBI




IK-1.4: Cnoco6HoCTbIO NPUHUMATh KOHKPETHbIC TEXHUYECKNE PELICHUSA TIPU pa3pa60TKe TEXHOJOTHYE€CKUX MPOLECCOB,
Bblﬁl/lpaTL TEXHUYIECKHE CPEACTBA U TEXHOJIOIHH € Y1€TOM IKOJOIrHYECKHUX noCJaeACTBHIA MX NPUMECHECHUSA

YMmerb:

TIK-1.4-Y1 3anmucath ypaBHEHHUS] BO3MOKHBIX XUMUYECKUAX PEAKLUH, MOOTEKAIOLINX C OTXOJaMU

IK-3.3: T'0TOBHOCTBI0 HCIIOJIB30BATH 3HAHUSI CBOICTB XUMHYECKHX YJ1eMEHTOB, COeIMHEHHIT H MATEPHAJTIOB HA HX OCHOBE
IS pelieHus 3a1a4 MPo(ecCHOHATBHOI 1esITeTbHOCTH

YMmerb:

IIK-3.3-Y1 oleHUBaTh TEXHONOTHYECKYIO 3()(HEKTUBHOCTH IPOU3BOACTRBA

4. CTPYKTYPA U COAEP)KAHUE

Kon
3aHATHSA

HanmeHnoBaHue pa3iesioB U
TeM /BH 3aHATHS/

Cemectp
/ Kype

Yacos

®opmMupyeMbIe
HHIMKATOPBI
KOMIIeTeHI M

Jlnrepatypa
H 31
pecypcbl

IIpumeyanue

KM

Boimoan
sieMble
padoThI

Pa3nen 1. Xumuueckas
TEXHOJIOrHsl. XHMHYECKoe
MPOU3BOJCTBO U XMMHUKO-
TEXHOJIOTHYECKHii Tpouecc
(XTII). CoipbeBas 6a3a
XUMHYECKOH
NMPOMBbIUITEHHOCTH.




1.1

ITonsTHEe XUMHUECKOH
TEXHOJIOTMH. XUMHUYECKOE
MIPOU3BOJICTBO.
Uepapxuueckas opranuszanus
MIPOILIECCOB B XUMHUECKOM
IIPOU3BOJICTBE.
MonekynaspHbli YpOBEHD,
YPOBEHb MaJIOTO 00BeMa,
YPOBEHb I10TOKA, YPOBEHb
peakTopa, ypoBEHb CHCTEMBI.
MarepuanbHbie OOBEKTHI B
XMMUYECKOM MPOHU3BOJICTBE:
CBIPbE, IPOMEXKYTOUHBII
MPOIYKT, TTOOOYHBIH
MPOAYKT, OTXOJIbI XHM.
[IpousBoacraa.

XTII. Knaccugukarys
XTII. Kpurepuu
3¢ deKTUBHOCTH
xuM.nponsBoacTBa U XTII:
TEXHUIECKHUE -
MPOU3BOIUTEIBHOCTD,
WHTEHCUBHOCTb, PACXOIHBIN
KO3 QHIIUEHT, BHIXO]T
MPOAYKTa, KAaYeCTBO
MIPOAYKTa, SKOHOMUUECKHUE —
ce0eCcTOMMOCTb,
MPOU3BOUTENBHOCTD TPY/A,
9KCIUTyaTallHOHHBIE —
HaJISKHOCTh, O€30I1aCHOCTH,
YyBCTBHUTEIILHOCTD,
YIIPaBISIEMOCTD; COIIHATBHBIE
— CTeNeHb aBTOMATU3aIMH U
MeXaHH3alluy,
HKOJIOTHUECKAs
6e30macHOCTh, 6e3BPETHOCTD
00CIyKHBaHMSI.

CeIpbeBast 6a3a XUMHIECKOH
MIPOMBIIIIJICHHOCTH.
Knaccugukamus ceipbsi.
OooramieHue ChIpbs.
[TpuHIUITEI OOOTaIIEHHS
TBEPIOTO ChIPbsi. BTopruHbie
MaTepHajIbHbIE PECYPCHI.
Bona B xummueckoit
MIPOMBIIIIIICHHOCTH.
Knaccugukarmst mpupoaHbIx
Boz. [TokazaTenu kauecTBa
Bozbl. [IpombliieHHast
BozomoArotoBka. OCHOBHBIE
OIlepaLyy 110 OUYHCTKE BOJBI.
MeToibl OYUCTKH CTOYHBIX
BoJ. BomooGopoTHEIE IUKITEL
DHepreruueckas 6aza
XUMHYECKOMN
MIPOMBIIIIIICHHOCTH.
Bo3o6HOoBIsIEMBIE T
HEBO30OHOBIIsIEMbIE
SHEPTreTHYECKHUE PECYPCHI.
DHeprusi B XUMUYECKOM
MIPOU3BOJCTBE. XUMHUYECKOE
tomuBo. CocTas.
DHepreTuueckue
XapaKTePUCTUKU: TEIUIOTa
Cropaus,
KapOIPOU3BOTUTEITHHOCTb.
DHEpProTexXHOJIOTUsl.
DHEpProTexXHOIOTnIeCKre

JI1.1J11.2
JI1.3 J11.6
J1.7
JI1.8J12.1J13.
1
013233




CXEMBI IPOU3BOACTBA.

/JTex/

1.2 Pacuer KOHCTaHT paBHOBECHS 2 JI1.1 JI1.3
Y PABHOBECHOTO BBIXOJa J1.7
npoaykra /TIp/ JI1.8J12.1J13.

1
313233

1.3 CaMocTosTeNbHOE U3yIerHIe 20 JIL.1J11.2
matepuaia B LMS Canvas no J1.7
Teme:Buabl 1 HCTOYHUKH JI1.8J12.1J13.
SHEPTHH, UCTIONIB3YEMBIC B 1
XUMUYECKUX 2132233

MIPOU3BO/ICTBEHHBIX
nporieccax. CornocraBiicHHE
MacITaboB U3MEHEHUS
pa3nu4HbIX (OPM SHEPTUU B
TUIIOBBIX MPOIIECcCax
XUMHYECKOH TEXHOJIOTHH.
KoHnenuus noixHoro
KCIOJIb30BaHUS
SHEPTETHYECKUX PECYPCOB.
DHEProTeXHOIOTUIECKIE
cucremsl. /Cp/

Pa3gen 2. Odmmue
3aKOHOMEPHOCTH
XHMMHYEeCKHX NMPOLeccoB
PaBHoBecue B
TEXHOJIOTHYEeCKUX
npoueccax. Ckopoctb
NpeBpalleHus BelecTBa H
CKOpOCTh
peakuuu.IIpomMbinieHHbIH
KaTaJu3.




2.1

TepmoanHaMuka
XMUMUYECKUX MPEBPALICHUH.
Hamnpapienre XuUMHUIECKIX
peakuuii. I3menenue
sHepruu ['u66ca B xoze
peakuuu. YpaBHeHUe
n3zotepmbl Bant- ['odda.
PaBHoBecue B
TEXHOJIOTHUECKUX
npoueccax. [Ipunnun Jle-
arense. CriocoOsr
CMEILeHHUs] pPaBHOBECHS.
CreneHb npeBpalieHust
CBIPbHSI. BBIXOJ] TPOAYKTOB.
CKOPOCTb XUMHUKO-
TEXHOJOTHUECKUX
npoueccoB. Kunernueckast u
muddy3nonHas obmactu
TEXHOJIOTHUECKUX
nporeccoB. CriocoOsI
YBEITHYECHHUST CKOPOCTH
mpoiecca.
MUKpOKHUHETHYECKUE
(hakTopBI, BIUSIONINAE HA
CKOPOCTh XUMHUYECKOU
peakuuu. 3aBUCUMOCTh
CKOPOCTH peaKLHu OT
KOHIICHTpAINH PEareHTOB.
Kunernyeckoe ypaBHeHHe.
YacTtHblil 1 001U TOPSIIOK
peaKImy (ISt DIIEMEHTapHBIX
1 GOpPMaIbHO MPOCTHIX
peakuuit).
JuddepennmanpHast
CEIIEKTUBHOCTb.
3aBHCUMOCTH CKOPOCTH
peakuuu OT TeMIepaTyphl.
DHeprus akTUBAIINH.
VYpasHenue Appenuyca.
Karanuzatopsl.
[IpombILIIEHHBIN KaTaIH3.
OCHOBHBIE CTaJTUU
TeTepPOreHHO-
KaTIUTHYECKUX MPOLIECCOB.
KonTaktHbie maccsl. Mx
COCTaB.

OCHOBHBIE TEXHOJIOTHYECKHE
XapaKTEPUCTUKU TBEPIBIX
KaTaJM3aTOpPOB: aKTHBHOCTH,
TeMIeparypa 3a)KUraHus,
CEJIEKTUBHOCTD, [IOPUCTOCTb,
YCTOWYHBOCTH K KOHTAKTHBIM
SITTAM.

/JIex/

JI1.1J11.2
JI1.4 J11.6
J1.7
JI1.8J12.1J13.
1
013233

2.2

Perenue 3ana4 no
OIPEIENICHHIO PACXOJHBIX
HOPM CBIPBsSI Ha
HPOHU3BOACTBO MPOAYKTOB
OCHOBHOT'O OPraHUYECKOT0 U
HEOPraHUYECKOro

cunresa. /Ilp/

JI1.1J11.2
JI1.3 J11.7
JI1.8J12.1J13.
1
01 52 53
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CamocTosTenbHOe H3yUeTHHE
Matepuana B LMS Canvas no
teme: I IpoMbIIeHHBIH
KaTanus. [Ipon3BOACTBEHHEIE
MPOLIECCHI C TPUMEHCHUEM
TBEP/BIX, )XUAKAX U
ra3000pa3HbIX
KaTaJln3aTopoB.
OcobeHHOCTH
ammapaTypHOro ohopMIICHHS
KaTaJIUTHYECKUX MPOIECCOB.
buokaranuzaTopsl u
UMMOOMITH30BaHHBIE
dbepmentsr. /Cp/

10

JI1.2 J11.4
1.7
JI1.8J12.1J13.
1
0132 33

Pasznen 3. Xumnueckue
peakTopbl. XUMHUKO-
TEXHOJOTHYEeCKHE CHCTEMBbI
(XTO)




3.1

IIpomsblineHHBIE
XUMUYECKUE PEAKTOPHI.
Knaccugukanust XuMAIeCKnuX
PEaKTOpoB: MO CIIOCO0y
OpraHu3alyy nporecca; mo
XapakTepy TeII0OBOro
pexuMa; Mo XapakTepy
JIBHOKEHHSI KOMITOHEHTOB.
CpaBnenue 3¢ GHeKTHBHOCTH
paboTHI peakTOpOB
WJCANTBHOTO BHITECHEHUS U
UEaTBHOTO CMEIIECHNUSI.
Konraktheie annapatst (KA).
Knaccugukamnust ux mo
COCTOSIHUIO KaTalu3aTopa u
PEKUMY €ro JIBH)KEHUS.
IMokazatenn padoter KA:
BpeMsi KOHTaKTa, 00beMHast
CKOpOCTb, yaenbHas
IIPOU3BOIUTENBHOCTb.
XHUMHUKO-TEXHOJIOTUYECKHE
cucremsl (XTC). Ctpykrypa
XTC. Knaccudukarus
moneneit XTC.
Kauectennsie mogenu XTC
(byHKIIMOHATIBHEIE,
CTPYKTYpHBIE, OIIEpaTOPHBIE,
TEXHOJIOTHYECKHE CXEMBI).
MartemaTH4ecKre MOACIU
XTC (Tomonoruueckue,
CTPYKTYPHBIE OJIOK-CXEMBI,
CETEBEIC)

THIBI TEXHOTOTHUECKUX
CBsI3eH MEX]y 2JIeMEHTaMHU
XUMHUKO-TEXHOJIOTHUECKOHN
CUCTEMBI.

Pacuer XTC.
MarepuaibHEIi OanaHc.
[TpuHIMITEI cOCTaBICHHS
MaTepHaIbHOro OanaHca
XUMHUKO-TEXHOJIOIMYECKOTO
mporecca.

DHepreTUUecKuil (TerIoBoi)
6ananc. [IpuHuun ero
COCTaBJICHHS

Ananus, cuaTe3 U
ontumuzanus XTC.
ITpousBoacTBo Bogopoaa
KaTaJIMTUYECKON KOHBEpCUEH
MeTaHa MPUPOTHOTO rasa c
BOJISIHBIM I1apOM.

OuncTKa NPUPOAHOTO Tra3a OT
CEPHUCTHIX COCAMHEHUH.
CuHTe3 aMMHaKa U3 a30Ta 1
BOZIOpOJIa. Y CIIOBUS CUHTE3A.
ITpon3BoaCcTBO a30THOM
KHUCITOTHI
(KOHLIEHTPUPOBAHHOU U
pa3baBiieHHO)
ITpon3sBoacTBO cepHOM
KHUCJIOTHI KOHTaKTHBIM
MeTo10M. OCHOBHBIE CTaiuU
mporecca M yCJIOBHS UX
nposenenus. IlpeumyniectBo
neverd KC (kumsiiero ciosi)
TIPU OCYIIECTBICHUN
mpoliecca 00XKura KoadeaaHa
nepesa ApYyruMu TUIIaMU

JI1.3J11.4
JI1.6 JI1.7
JI1.8J12.1J13.
1
0132 33




neyvei.

[IpounzBoacTBo cepHoit
KHCJIOTH HUTPO3HBIM
METOJIOM.

[IpousBoacteo GocdopHoit
KHUCIIOTHI (TEPMUYECKUI U
SKCTPAKIIUOHHBIN METOJIBI)
[Ipou3BoacTBO aMMua4HoOM
CEJIUTPHL.

/JTex/

32

TermnoBbie pacdeThl XUMHKO-
TEXHOJIOTHUECKUX
nporeccoB. Pacuerst
MaTepPHAaIbHBIX M TETIOBBIX
0aTaHCOB XMMHUKO-
TEXHOJIOTHYECKHX MPOLECCOB
Pa3NIUYHbIX
pon3BoACTB.PacueTst
MaTepHaJIbHBIX U TEIIOBBIX
6aaHCOB XUMUKO-
TEXHOJIOTHYECKUX TPOIECCOB
Pa3IUIHBIX

npousBoacts. /IIp/

JI1.3 J11.7
JI1.8J12.1J13.
1
0152 53
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MHoOroBapraHTHOCTb U
CJI0’)KHOCTB peIleHUs 3a7auu
CHHTE3a M ONTUMH3a "[IUU
TEXHOJIOIMYECKOM CXeMbI
COBPEMEHHOI'0 KPYITHOT'O
XUMHYECKOTO
npousBog—cTBa. [IpuHIMn
MHOTOCTaAUMHOCTH
XHUMHYECKOH epepaboTKu
HCXOJHOTO CBHIPBS B
KOHEYHbIe (1IeTIeBbIe)
MIPOAYKTHI.

OrntumalbHOE BapbUPOBaHUE
CI0CO00B BBOJIA PEarcHTOB B
PEaKIMOHHYIO 30HY U BBIBOJIA
IIPOAYKTOB U3 HEeE.
CrtpyKkTypHasi opraHuzanus
MPOIIECCOB TEMI0"00MeHa 1
BCIIOMOTATENbHBIX IOTOKOB
TETJIOHOCHUTENICH B
COBPEMEHHBIX

TEXHOJIO THYECKUX
cucreMax.

IToncucrems! KOHTPOIIS U
YIIpaBIeHUS
TEXHOJOTMYECKUMU
npoueccamu. Bunbt
TEXHOJIOIMYECKOT0 aHaIu3a
Ha XUMHYECKUX
HOPEANPUATUSX.

/Cp/

30

JI1.1J11.2
JI1.4 J11.5
JI1.6 JI1.7
JI1.8J12.1J13.
1
0152 53
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IMpousBoncTBo ammodoca.
[IpouzBoactBo
cynepdocdara

OCHOBHBIE HAIIPABICHUS
MPUMEHEHHS
3NIEKTPOXUMHYECKUX
pou3BoACTB. IlepBuuHsbIe U
BTOPUYHBIE XHMUUECKHE
UCTOYHMKH 3IEKTPOIHEPTHH.
IIpenmymectaa
NEKTPOXUMHUIECKUX
MPOU3BOJCTB MEpes
XUMHYECKUMH.
Teopernueckue OCHOBBI
3NIEKTPONN3a BOAHBIX
PacTBOPOB U PaCILIaBIEHHBIX
cpen. Beixon mo Toky,

K03 dpunmeHT
UCTIONIB30BaHUS SHEPTUH U
GanaHc HANPSHKEHUH.
DNEKTPOXUMHUYECKOE
MPOU3BOJICTBO XJIOPA U
KayCTUYECKOH COJIBI.
OCHOBHBIE CTaIH TIpolecca
MPUTOTOBIICHHS U OUYUCTKH
paccoia. DIeKTpoan3
BOJHBIX PAaCTBOPOB XJIOPHIA
HATpHs.

/Cp/

20

JI1.2J11.3
JI1.4 J11.5
J1.6
JI1.8J12.1J13.
1
013233

Pasgen 4. Baxkueiiiune
TMPOMBIILIeHHbIE
XHMHYeCKHe MPON3BOACTBA

4.1

ITpounsBoacTeo Bogopona
KaTaJIMTUYECKOI KOHBEPCUEH
MeTaHa MPUPOAHOTO rasa ¢
BOJISTHBIM ITapOM.

OuncTka IPUPOAHOTO ra3a oOT
CEPHUCTBIX COEAVMHEHUH.
CuHTes aMMHaka U3 a3oTa u
BOZIOPOJIAa. Y CIIOBUS CHHTE3A.
ITpon3BoACTBO a30THOM
KHCIIOTBI
(KOHLIEHTPUPOBAHHOU U
pa30aBIiIeHHOI)
[IpousBoacTBo cepHOit
KHCJIOTBI KOHTaKTHBIM
MeTooM. OCHOBHBIE CTaiuU
mporecca U yCIOBHUSI UX
nposezaeHus. [Ipenmyectso
neyert KC (xurmstmiero ciost)
IPU OCYIIECTBICHUN
mporecca 00xura KoauenaHa
nepes JpyruMH TUIIAMU
neuei.

IIpon3BoaCTBO CEpHOM
KHCIIOTBI HUTPO3HBIM
METOJIOM.

[pousBoacteo GocopHoit
KHUCIIOTHI (TEpMUUYECKHUIA U
9KCTPAKLIUOHHBIA METO/IbI)
[IponsBoacTBO aMMua4HOM
CEITHTPBL.

/Cp/

24

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7
JI1.8J12.1J13.
1
013253




4.2

IMpousBoncTBo ammodoca.
[IpouzBoactBo
cynepdocdara

OCHOBHBIE HAIIPABICHUS
MPUMEHEHHS
3NIEKTPOXUMHYECKUX
pou3BoACTB. IlepBuuHsbIe U
BTOPUYHBIE XHMUUECKHE
UCTOYHMKH 3IEKTPOIHEPTHH.
IIpenmymectaa
NEKTPOXUMHUIECKUX
MPOU3BOJCTB MEpes
XUMHYECKUMH.
Teopernueckue OCHOBBI
3NIEKTPONN3a BOAHBIX
PacTBOPOB U PaCILIaBIEHHBIX
cpen. Beixon mo Toky,

K03 dpunmeHT
UCTIONIB30BaHUS SHEPTUH U
GanaHc HANPSHKEHUH.
DNEKTPOXUMHUYECKOE
MPOU3BOJICTBO XJIOPA U
KayCTUYECKOH COJIBI.
OCHOBHBIE CTaIH TIpolecca
MPUTOTOBIICHHS U OUYUCTKH
paccoia. DIeKTpoan3
BOJHBIX PAaCTBOPOB XJIOPHIA
HATpHs.

/Cp/

JI1.2 J11.4
JI1.6 JI1.7
JI1.8J12.1J13.
1
0132 33

43

/Dx3amen/

JI2.1J13.1

5. ®OHJ OHEHOYHbIX MATEPUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

ITepeuens BonpocoB k dk3ameny(YK-7.1(31,¥1),YK-10.2(31,¥1) TTIK-1.4((31,Y DIIK-3.3((31,Y1):

1. XumHuecKoe Mpou3BOACTBO. Mepapxudeckas opraHuzanys IpoLECCOB B XUMHUYECKOM IPOU3BOACTBE. MoOJeKyIpHbIH
YPOBEHB, yPOBEHb MaJIOTO 00BEMa, YPOBEHD IIOTOKA, YPOBEHb PEAKTOpa, ypOBEHb CHCTEMBI. MaTepuanbHbIe 0OBEKTH B
XHMHUYECKOM IMPOU3BOJICTBE: CHIPbE, IPOMEKYTOUHBIH MPOIYKT, TOOOYHBIN MPOAYKT, OTXOABI XUM. IIpon3BoacTBa.

2. Knaccudukanust OCHOBHBIX ITPOLIECCOB XMMHYECKOH TEXHOJIOTHH. [ MaApo—MexaHH4YecKre, MacCOOOMEHHbIE
(muddy3noHHBIE), TEIUIOBBIE, XUMUYECKHE H ME"XaHIMUIECKUE TPOIIECCHI.

3. Xumuko-Texnonorungecknit nponecc. Knaccudurkammsa XTII . JInmurupyrontue cragun. I[Ipomeccsl, mpoTekaromue B
KUHETHYECKOH, TU((y3nOHHOIT U MepexoJHOH 00IacTsX.

4. Kpureprnn s¢dexTnBHOCTH XUM.TIpon3BoacTBa U XTIl TeXHHUECKHE - IPOU3BOAUTEIBHOCTh, HWHTCHCHBHOCTB,
pacxomHbIi K03(h(UINEHT, BEIXOA MPOAYKTA, KAYECTBO MPOIYKTA, SKOHOMHUECKHE — Ce0ECTOMMOCTD, TPOU3BOIUTENEHOCTE TPYIa,
9KCILTyaTalluOHHBIE — HAJIEXHOCTh, 0€3011aCHOCTh, YyBCTBUTENBHOCTD, YIIPABIAEMOCTh; COLUAIBHbIE — CTEIIEHb aBTOMATH3aIUU U
MEeXaHH3alnH, SKOJIOTHYecKast 0€301acHOCTb, Oe3BPETHOCTD 00CITY)KUBAHHUSI.

5. CrIppeBast 0a3a XUMHYECKOH NMpoMbInuIeHHOCTH. Kiaccudukarus ceippsi. O6oramenne celpbs. [IpuHIMIB! oborameHus
TBEP/OTO CHIPhs. BropuuHbie MaTepuaIbHbBIE PECYPCHL.
6. Bona B xuMuueckoil mpomsineHHocTu. Knaccudukanus npuponssix Boa. [lokasarenu kadecTBa BOABL

ITpoMeIieHHast BogomoaroTopka. OCHOBHEIE OIIEpaNIy 10 OYHUCTKE BOABL. METOBI OYHCTKH CTOYHBIX BOA. BogoobopoTHbIe
LHKJIBI

7. DHepreruueckas 06a3a XUMHUYECKOW MPOMBIIUIEHHOCTH. B0300HOBIsIEMbIE 1 HEBO30OOHOBIISIEMbIE SHEPTeTUUYECKUE
pecypchl. DHeprust B XUMHUECKOM MPOU3BOACTBE. XUMUUECKOe TOITHBO. CocTaB. DHEpreTHYecKnue XapaKTepHCTHKH: TEIIOTa
CTOpaHUs, ’KapOIPON3BOAUTEIHHOCTD. DHEPTOTEXHOJIOTHS. DHEPTOTEXHOIOTHIECKHE CXEMBI TIPON3BOICTBA.

8. OObmue 3aKOHOMEPHOCTH XUMHYECKHUX IporeccoB. HampasineHne XxuMudeckux peakiuid. M3menenne >neprun ['mb6ca B
X0JIe peakiuu. YpaBHeHHE n30TepMbl Bant- ['odda.

9. OO0mye 3aKOHOMEPHOCTH XUMHYECKHUX IIPoIieccoB. PaBHOBecHe B TexHOIOrHUecknx mpoueccax. [Ipuamum Jle-IllaTense.
Croco0s1 cMmeneHns paBHOBecHs. CTENEeHb MPEBPAICHNS CHIPhS. BEIXO]] TPOTYKTOB.

10. CKOPOCTh XMMHUKO-TEXHOJIOTHYECKUX TpoleccoB. Kunernueckas U auddy3uoHHas 00JacTH TEXHOIOTHUECKHX
nporecco. CriocoObl yBeJIMUEHHsI CKOPOCTH Hpoliecca.

11. DaxTOpPbI, ONPEEIAIONINE CKOPOCTh XUMUKO-TEXHUUECKUX MIPOLECCOB, IPOTEKAIOIIUX B FOMO- U I'€TEPOreHHBIX

cpenax. Poss KOHIEHTpAINK peareHTOB, TEMIEPATYPHI, JAaBICHUS U OOHOBIEHHS TIOBEPXHOCTH pearnpyromux ¢a3 Ha CKOPOCTb
HPOTEKaHUS TEXHOIOTHYECKHX TPOLIECCOB.

12. 3aBHCHMOCTB CKOPOCTH PEAKIMH OT KOHIICHTPAIlMK peareHToB. KMHETHKa 3JeMEHTapHBIX (OTHOCTAANIHEIX) U
HE3JIEMEHTapHBIX (CI0XKHBIX) XMMUUECKHX peaknuii. Kunermuaeckoe ypasaenne. Koncranra (ko3¢ ¢unneHT) ckopoctu. YacTHBIA 1
o0mMit MOPAIOK peakuuu (IJIs SJIeMEHTapHBIX U (popMabHO MPOCTHIX peakiuii). AuddepennnanbHas ceneKTUBHOCTb.

13. 3aBHCHMOCTb CKOPOCTH PEaKILMH OT TEMIIEpaTypbl. DHEprusl akTHBaUWK. YpaBHeHHE AppeHuyca. KaranmmuzaTopsl.
ITpoMsieHHsIif kKaTann3. OCHOBHBIE CTAANH I'eTepOreHHO-KAaTaIUTHYECKUX TporieccoB. KoHTakTHBEIE Macchl. VX cocTas.

14. TexHOIOTHYeCKHe MPUEMBl YCKOPEHNUS (3aMeUICHHs) peakiiii. DKOHOMUYECKHE U TEXHOIOTHIeCKUe (HaKTOPHL,
OrpaHMYMBAOLIYE TPUMEHEHHE BEICOKMX TEMIIEPATyp U JAaBJICHHH Kak CPEACTB peryaupoBanus ckopocta XTII.

15. OCHOBHBIC TEXHOJIOTHYECKHE XapaKTEPUCTUKU TBEPABIX KAaTalM3aTOPOB: aKTHBHOCTH, TEMIIEpaTypa 3a)KHTaHUs,
CEJIEKTUBHOCTH, IOPHUCTOCTh, yCTOMYMBOCTH K KOHTAKTHBIM STaM.

16. Oco0eHHOCTH anmapaTypHOro oQopMIIeHUsT KaTaauTudeckux mporeccoB. Konrakrasle ammapatsl (KA). Knaccudukanms

UX 10 COCTOSIHUIO KaTaJIN3aTopa U pexuMy ero IrkeHus. [lokazarenu padborsl KA: Bpemst KOHTaKTa, 00beMHasi CKOPOCTb,

yIelbHast IPOU3BOIUTENBHOCTb.

17. IIpoMelmneHHble XUMIYECKHe peakTopel.  Kiaccudukarms XMMUYECKHX PeakTOpOoB: MO CIIOco0y OpraHU3anuu
nporiecca; 1o XapakTepy TEIIIOBOTO PeXHUMa; 110 XapaKTepy ABM)KCHUs KOMIIOHEHTOB. CpaBHeHHE 3()(HEKTHBHOCTH PabOThI
PEAKTOPOB UJEaTbHOIO BEITECHEHUS U UI€AIBHOTO CMELIEHUSL.

18. Xummko-texnonorngeckue cucreMsl (XTC). Crpykrypa XTC. Knaccudukamms moneneit XTC. KagecTBeHHBIE MOIETH
XTC ( pyHKIIMOHANBHBIE, CTPYKTYPHBIC, ONIEPaTOPHBIE, TEXHOIOTHYeCKUe cxeMbl). Marematndeckue mojenu XTC

( Tomonoruueckue, CTPYKTYpHbIE OJIOK-CXEMBI, CETEBEIE)

19. THITEI TEXHOJIOTHYECKHUX CBS3eH MEXIY 3JIEMEHTAMH XHMHKO-TEXHOJOTHYECKOH CHCTEMBEI.

20. Ananus, cunte3 u ontumusanus XTC.

21. Marepuanbaslit 6ananc. [IpuHIUNIBI COCTaBIEHU MaTepHANbHOIO OalaHCa XMMHKO-TEXHONIOTHUECKOro MmpoLecca.
DHepreTudecKkuii (TeruioBoid) 6ananc. [IpUHIMIT €ro COCTaBIICHHS.

22. IIpou3BoaCTBO BOJOPOAA KAaTAIUTHUUECKON KOHBEPCUEH MeTaHa IPUPOJHOIO raza ¢ BOJISHBIM I1apOM.

23. O4ncTKa MPUPOAHOTO ra3a OT CEPHUCTBIX COCAUHEHUI.

24. CuHTe3 aMMMaka M3 a30Ta U BOJOPOJa. YCIOBHs CHHTE3A.

25. [Ipou3BoCTBO pa30aBICHHON a30THOM KHCIOTHI

26. IIpon3BoACTBO KOHIEHTPUPOBAHHOM a30THOI KUCIOTHL. AHAIHM3 AMarpaMM TeMmiepaTypa kumenus — cocras (H20-
HNO3) u H20-H2S04- SO3. [IpsiMoii (HUTpOOJIeyMHBINH) METOA MPOU3-BOACTBA KOHLIEHTPUPOBAHHOI a30THOM KHCIOTHI.

27. ITpon3BONCTBO CEPHOM KUCIOTHI KOHTAKTHBIM MeTOJ0M. OCHOBHEIC CTaIMH IIPOIECca M YCIOBHS WX HMPOBEICHHUS.
IIpenmymectBo nedeit KC (kumsimero ciros) npy OCyIECTBICHNH Mpoliecca 00KnTa KoTdejaHa repest IpyruMe THITaMH TIedeil.
28. [Tpou3BOICTBO CEPHOI KUCIOTHl HUTPO3HBIM METOIOM.

29. DNEeKTpOTEepMUYECKOE TIOMydeHHE 3IeMeHTapHoro (ochopa u TepmMudeckoil GpochopHOi KHCIOTHI.

30. ITpon3BOICTBO IKCTPAKIHMOHHON (HOCHOPHOH KHUCIOTHL. JlernapaTHBIi, TONMUTHAPATHEIA ¥ AaHTHIPUTHBIA CIIOCOOBI
Pa3IOKEHHS.

31. IpousBoncteo cynepdocdara.

32. HpOI/ISBO)ICTBO aMMHUaYHOH CCJIMTPBHI. DH3HKO-XMMUYECKUE OCHOBBI M TEXHOJIOTHYECCKAS CXeMa IpoOU3BOACTBA .




Hcnonp30Banue TEMIOTH HEUTPATU3ALIUH.




5.2. Ilepeuyennb padoT, BLIMOJIHAEMBIX 10 JUCHUILIHHE (Moay 10, npakTuke, HUP) - 3cce, pedepaTsl, NpakTHYECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI U JAP.

3amaHus 11 TOMAanIHeil KOHTPOJIBHOH pabOTHL:

1 Xumuueckasi TEXHOJIOTM KaK HayKa.

2 3HaueHUe U OCHOBHBIE HAIPABIEHUS Pa3BUTHUSA XUMUYIECKON TEXHOIOTHH.

3 ChblIpb€ XUMHUYECKON IPOMBILIEHHOCTH, BUJIbI U 3a11aChl ChIPHAL..

4 TIpuHOUTIBL 00OTAIIEHUS CHIPBSI.

5 DHepreTHYecKUe UCTOUHUKU XUMUYECKOH MPOMBIIIIEHHOCTH.

6 OCHOBHBIE XapaKTEPUCTHKU U KIACCHU(HUKAMS XMMHKO-TEXHOJIOIMIECKHX ITPOLIECCOB.
7 Ilytn nHTEHCH(UKAINH XUMHKO-TEXHOJIOTHIECKHUX IPOIECCOB.

8 OcHOBHBIE MOKA3aTENN XUMUKO-TEXHOJIOTHYECKHX MPOLIECCOB.

9 MarepuanbHBIi 1 TEIIOBOH OaJlaHCHI IIporiecca.

10 PaBHOBECHE B TEXHOIOIMUYECKUX Npoueccax. KOHCTaHThI paBHOBECHS.

11 Ipunauun Jle-IllaTense B XUMHUYECKON TEXHOIOTHH.

12 B3anMocBsI3b NapaMeTPOB XMMUKO-TEXHOJIOTMYECKHUX MPOLIECCOB U BIAMSHHE UX H3MEHEHUS Ha CMELIEeHHE paBHOBecHs. 13
XapakTepuCTHKa TOMOT€HHBIX XMMHUYECKHX MPOIIECCOB.

14 ®axTopsl, BIUAIOINE HA CKOPOCTH TOMOT€HHOTO TIPOIIecca.

15 CymHocTh U BU/IBI KaTaJIn3a.

16 XapakTepHCTHKa FeTepOreHHBIX XUMHYECKUX TIPOIECCOB.

17 dakropsl, BIUAIOIIKE HA CKOPOCTh FETEPOr€HHOTIO IIpolecca.

18 OcHoBHBIE TpeOOBaHUS K KaTaIH3aTOPaM.

19 CpoiicTBa TBEpABIX KaTaJIU3aTOPOB U UX MPOU3BOJICTBO.

20 Buael MoenpoBaHUs.

21 IIpoexTupoBaHHE 1 MOAEIUPOBAHIE XUMUKO-TEXHOJIOTUIECKHX CHCTEM.

22 Xumnueckue peaktopbl. OCHOBHBIE TPeOOBaHMS, IPEABABIAEMbIE K XUMHUECKAM PEaKTOpaM.
23 Knaccudukanus XHMHUECKHX PEaKTOPOB.

24 OcHOBHBIE TIOKA3aTeNN pabOTHl XUMHUECKIX PEAKTOPOB.

25 IIpuHIMO OpraHU3aliK TeMI000MEeHa B XUMUYECKHX peaKkTopax.

26 OOmas XapaKTepUCTHKA XUMUKO-TEXHOJIOTHUECKUX CHCTEM.

27 CriocoOBI 0TOOpaXEHHS CTPYKTYPhI XHUMHKO-TEXHOJIOTHYECKAX CHCTEM.

28 OcHOBHBIE THITBI CBA3U MEXIY d1eMenTamu X TC.

29 OcHOBHBIE 3TaMbl CO3[AHUS IPOU3BOJCTB U CTAJUU IPOEKTUPOBAHMS.

30 IpennpoekTHas pa3paboTka, COCTaBICHUE paboUeit JOKyMEHTAIUH.

31 OCHOBHBIE HANPaBJICHUS OXPAaHBI OKPYKAIOIIEH CPeIbl OT MPOMBIIUICHHBIX BHIOPOCOB.
32 OuucTtka ra3000pa3HbBIX BHIOPOCOB OT MpUMeECEH.

33 OuucTKa CTOYHBIX BOJL.

34 CpolicTBa U IPUMEHEHHUE CEPHOM KUCIOTHI.

35 CriocoOBI IPOU3BOACTBA CEPHON KHCTOTHI.

36 ChIpb€ I MPOU3BOJICTBA CEPHON KHUCIIOTHI.

37 IIpou3BOACTBO AUOKCUA CEPBI U3 CEPBI.

38 IIpou3BOACTBO JUOKCUA CEPBL U3 KOIUENaHa.

39 OuucTka CEpHUCTOTrO ra3a 0T IpuMeceil.

40 ®u3NKO-XMMHUYECKHE OCHOBBI OKHCIIEHUS TUOKCH]IA CEPBI.

41 ®OU3NKO-XUMHIUYECKHE OCHOBEI a0COPOIMH TPUOKCHIA CEPHI.

42 OcHOBHBIE HAIIPABJICHUS HHTEHCU(UKAIUN CEPHOKUCIOTHOTO IIPOU3BOACTBA.

43 CgoiicTBa U IPUMEHEHUE aMMHaKa.

44 Celpbe Ui CUHTE3a aMMHAaKa, IIOTy4EHUE a30Ta.

45 Ou3UKO-XMMHUYECKHUE OCHOBBI KOHBEPCUHU METaHa U OKCHUa YIiIepoia.

46 OU3NKO-XUMHUYECKHE OCHOBBI CHHTE3a aMMHUAKa.

47 A3oTHas KMCIIOTa, CBOICTBA U IPUMEHEHHUS.

48 ChIpbe U croco0 MPOU3BOJICTBA A30THOM KUCIIOTHI.

49 ®u3NKO-XNMUYECKHE OCHOBBI OKHCIICHHS aMMHAKa.

50 du3MKO-XUMUUECKHE OCHOBBI OKHCIICHUS OKCH/Ia a30Ta M aOcopOLMH ANOKCHA a30Ta BOJOM.
51-62 Onpenenuts pacxoaHble KO3(D(UINSHTH CHIPhst Ha MPOU3BOJACTBA V M3 JTHOKCHIA CepHI IIPH O0XKUTe MaTeprana,
conepkaniero ¢ % mpumeceit. Tabi.2

Tabnuua 2 — Beibop nannbix 3aaad NeNe 51-62




Ne 51 52 53 54 55

V, M3 120000
55000 87000 40000 145000
65000
Haspanue rasa SO2
HanmeHnoBanue marepuaia cepa CEpOBOIOPOT
Copneprxanue npumeceit, % 5,2
2,5 3,8 6,1 7,3

9,1

56 57 58 59 60 61 62
88000 150000 75000 100000 250000 58000
KOJT9e1aH

5,8 4,6 8,1 8,3 12,2 6,7

63-74 Onpenenuts pacXomgHbIe KO3()(UIMEHTHI CBIPhs HA IPOU3BOACTBA BemlecTBa C, ecau mepBoe coipse A cogepkut cl %

npumecei, a BTopoe B koHuentparnueit c2 %., Tabi. 3

Ta6muna 3 — Beibop manxsix 3amaq NeNe 63-74

Ne 63 64 65 66 67
HaumenoBanue Bemecta C K2 SO4 NH4 NO3
HamnmMenoBanue coipbs A KCl NH3
Conepxanue npumecei, % 3,8 4,6 5,2
6,8
5,4 3,9
HaumenoBanue coipbs B H2SO4 HNO3
HNO3
Konuentpanus, c2 % 93,5 94,1 93,8
94,6 55,0 53,4 58,6 52,8
55,8
53,9
56,7

68 69 70 71 72 73 74
KNO3

KCl

3,6 10,0 5,8 7,6 6,5 9,7

543

75 — 86 Ompenenuts BBIXOJI MPOAYKTA, €CIIHM U3 M KI' JAHHOTO BElIecTBa MoJlydeHo m 1 Kr mpoaykTa, Tadi.4

Tabnuua 4 — Beibop nannbix 3aaad NeNe 75-86

Ne 75 76 77 78 79
Macca BemecTBa,
m , K¢ 500 1300
890 5200
8300 5700
9800 7250
2100 5300
8200 4900
HanmenoBanue Berectna/
KOHIIEHTpALHsI HNO3 , %
Komuenas, coxepxkamuii FeS2 ,%
45 53 49 51
4,6 7,2
HaumeHoBaHue MpOayKTa AMMHauHas cemuTpa
Macca npoaykra ml ,
KT 250 810 490
9750 6905 4012

80 81 82 83 84 85 86

cepa, cojepKarias npuMecu, %

92,3 90,5 96,4 90,2 2,8 5,1
Jwnokcun cepsl Juokcua cepsl

3110 7900 5210
9830 15520 9018

87-98 OmpenennTh CcTereHb MPEBpAIeHsT KOMIIOHEHTA T'a3a, €CIIM Ha MPOoIece MOCTYIaeT ra3 oo0beMoM V HM3 /gac, coaepikaniuii
¢ % 00. KOMIOHEHTA; a Ha BBIXOJ/IE U3 alllapaTa B ra3e COAEPKUTCA M KI/9ac KOMIIOHEHTa, TalJ1.5

Tabmuma 5 — Beidop manusix 3ampaq NeNe 87-98

Ne 87 88 89 90 91
V rasa,
HM3 /4ac 100000 58000
65000 150000 75000
105000

HanmeHoBaHne KOMITIOHEHTA SO2 N2
ConepxaHnne KOMIIOHEHTa Ha BXoe - ¢, % 00.

8,6 25,2 315

92 93 94 95 96 97 98
93000 45000 145000
110000 90000 83000
NH3
5,9 7,3 49
19.3 21,7 12,5




19,2 15,4 18,6

Macca KOMIIOHEHTA Ha BBIXOJE - M, Kr/dac 320 250 510
1100 820 1150
970 540 875

99-110 Kak yBeauuuTh CKOPOCTH Mpoliecca (BBIOSpUTE CBOM HOMEp 3a1aHus)?
99. cxuranus cepsl

100. o6xura Koiruegana

101. cxxuranust cepoBoI0poia

102. okucIEeHUs TUOKCUA CEPBI

103. ocymiku raza B IpOU3BOACTBE CEPHOM KUCIOTHI

104. aGcopOuun TpUOKCHIA CEPbI

105. cuHTE3a aMMHaka

106. xoHBepcUU MeTaHa BOJSHBIM [1aPOM

107. koHBepCHH METaHa KHCIOPOJOM

108. kOHBepCcHH OKCHAA YIIIEpO/ia BOJSHBIM MapoM

109. okucneHnus aMMHuaKka

110. okucnenus okcunaa a3ora

111-122. K xaxoMy THITy peaKTOpPOB OTHOCHTCS anmnapar (BbiOepuTe cBOi HOMep 3aaanust)?
111. me4b c)KUTAHUS CEPBI

112. meus KC obxura xomdenana

113. meus cxxuranus Bogopoaa

114. HacagouHslii abcopoep

115. KOHTaKTHBII annapaT OKUCICHUS AUOKCUJIA CEPhI

116. xoIOHHA CUHTE3a aMMUAaKa

117. maxTHI# KOHTaKTHBIHM anmapaT KOHBEPCHU MeTaHa

118. paguanbHbIi KOHTAKTHBIN anmapaT KOHBEPCUH OKCHJIA YIJIepoaa
119. KOHTaKTHBIN anmapar ¢ ABWXKYIIMMCS CJI0EM KaTallu3aropa

120. nneHOUHBIE PEaKTOPEI

121. 6GapaGaHHbIE BpalaOIIHECs TIEUH

122. 6apOoTaskHBIC peaKTOPHI

230 980 730

123-134 CocraBuTh MaTepHaIbHBIN OalaHC IPOIIEcca, €CIIN B amlmapaT HoCcTymaeT ra3 odsemom V HM3 /gac, cocrasa: % 00.: ¢l ,

c2,c3 .... Crenenn mpeBpauieHus —X, %., Tabi. 8

Ta6muma 8 — Bribop mannbix 3amaq NeNe 123-134

Ne 123 124 125 126 127 128 129 130
134

IIpouecc Oxucnenne SO2 CuHTe3a aMMHuaka

V rasa,

HM3 /4ac 75000 86000 110000 55000
38000 64000 55000 66000

43000

Cocras rasa, %, 00.

cl

c2

c3 SO2 -5,3;

02 -12.5;

CO2 -2,7 SO2 -5,3;
02 -12.5;
CO2 -2,7 SO2 -5,3;
02 -12.5;
CO2 -2,7 SO2 -5,3;
02-12,5;

CO2 -2,7 H2 -
67,

131 132 133

OxuciieHus aMMUaKa

45000
48000 52000




N2 -23;
CH4 -4;

Ar-6 H2 -
63;

N2 -25;
CH4 -7,

Ar-5 H2 -
69;

N2 -21;
CH4 -3;

Ar-7 H2 -
65;

N2 -28;

CH4 -3;

Ar -4 NH3 -
12,5 B amMu-agHoO-

BO3Jl. CMECH
NH3 -

11,9 B aMmMu-auHO-

BO3[l. CMECH NH3 -

13,1 B aMMH-a4HO-

BO3Jl. CMECH NH3 -

12,8 B aMMH-a4HO-

BO3J1. CMeCH
Crenenb npes-pamieHus X,% 98,7 97,6
N2 -17 N2 -11
N2 -16
98,5
97,9 98,2 97,6

98.5 N2 -10

135-146 CocraBuTh MaTepHaIbHBIN OalaHC IPOIIECCa, €CIIU B amnmapaT MOCTyHaeT MaTepual B KOIHUecTBe A, coaepxaruii ¢l

npumeceit. M30b1TOK Bo3myxa — X, Ta011.9

Tabnuua 9 — Beibop nannbix 3aaad NeNe 135-146

Ne 135 136 137 138 139
146

ITporecc Coxuranue cepsl, TH/CYTKH

aMMHaKa

Konuuectso MaTepuana 90
25000 45000 36000

141 142 143 144 145
Coxuranue cepoBoIopoa, HM3 /4ac OxucaeHus
35 58

42000 66000 48000




52000 43000

Conepxanue npumecei, ¢ % 3,8 2,5 4,6 1,9
H2 0-5,0

N2 -2,1 H2 0-3,8

N2 -3,2 H2 0-6,3

N2 44 H2O0-54

N2 48 H2 -0,5

N2 -12 H2-1,1

N2 -2,5 H2-0,6

N2 -1,9 H2-0,2

N2 -2,8
M30wiTOK BO3myXa, X pa3 1,9 2.3 1,6 2,5

2,8 2,4 3,1 1,9 2,3 1,9
2,2 2,6

5.3. OueHouyHbie MaTepHaJIbl, HCNOJb3yeMble I IKk3aMeHa (onucaHue OMJ1eTOB, TECTOB M T.I1.)

DopMoil IPOMEKYTOUHOM aTTECTALUY 110 JUCLUIUIUHE SIBJISIETCS SK3aMEH.

Hmxe mpencTasieH oOpaser 6uiera s 9K3aMeHa, IIPOBOJUMOTO B YCTHOH (opme.
MUHUCTEPCTBO HAYKH M BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJIEPALIVMN
®enepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YIPEKICHNE BEICIIET0 00pa30BaHUs
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKMI TEXHOJIOTMYECKUI YHUBEPCUTET
«MHUCuC»

HOBOTPOULIKUN OUITNAIT

Kacgenpa rmareMaTHKy 1 €CTECTBO3HAHUS
BWJIET K DK3AMEHY Ne 0(YK-7.1(31,Y1),YK-10.2(31,V 1) ITK-1.4((31,Y )ITK-3.3((31,Y 1)

Jucuuminaa: «O01as XuMHICceKas TEXHOIOTHsDY

Hanpasnenue: 18.03.01 «XuMuueckasi TEXHOJIOTHS»

®dopma o0ydeHUs: 3a09Has

®dopma IpoBeICHHUS dK3aMeHa: yCTHas

1) Xumuko-texHonorundeckue cucteMsl (XTC). Ctpykrypa XTC. Knaccudukarus moneneit XTC. KauectBennbie Mmogenu XTC
( hyHKIMOHANBHEIE, CTPYKTYPHBIE, OIIEPATOPHBIE, TEXHOJIOTHIECKHe cXeMbl). Matemarndeckue Moenu X T'C ( Tomomormgeckue,
CTPYKTYpHBIE OJIOK-CXEMEI, CETEBEIE);

2) OOuMe 3aKOHOMEPHOCTH XMMHUECKHUX MpoleccoB. Hanpasnenne xuMuueckux peakiuii. 3smenenue sneprun ['u66ca B xoze
peaknuu. YpaBHeHue u3otepMsl Bant-I'odda.

3) CocTaBUTh TEIIOBOW OallaHC peaKkTopa JUIs TOIydeHUsT BOJOPOa KaTAIMTHIECKOH KOHBepcuel MetaHa. CocTaB HCXOIHOM
ra3oBoif cmecu (M ): - 97,8; - 250,0. [Torepu Ten-moTs! cocTaBisitoT 4% oT mpuxofa. TemmepaTypa cMecH Ha BXOJIE B peakTop -
380°C, na Beixozue 800°C.

IIpuMepsl pacyeTHBIX 3aJaHUM 110 TEMaM:

1. Pacuer pacxoqHbIx kK03 duuneHToB

IIpumep 1. PaccunTath pacxonx HIBMEHHTOBOH PYIBI I CEPHOM KUCIOTHI [yt monyderns 1 T TiO , ecom comepxaHue THTaHA B
pyxne coctasuseT 24,3% (macc.), a ctenens pasnoxenus FeTiO u Fe O 89 %. B npousBoactse mpumensiercs 80% cepras
kuciaora ¢ 50% H30BITKOM OT TEOPETHYE-CKOTO.

Pemenne: [Tomyaenne TiO waeT 1mo CIEMYIOINM pPEaKIUsIM:

FeTiO + 2H SO = (TiO)SO + FeSO + 2H O €))

TiOSO+2HO=HTiO+ HSO 2)

VII: 18.03.01 20 XumTexnomorusa IIpl 2020.plm.xml ctp. 11
HTIO—-TiO+ HO 3)

Fe O taxxe pearupyer ¢ H SO (moGouHast peakiusi) :

FeO+ 3HSO=Fe(SO) +3 HO 4)

Haiinem conepxanne Ti B 4CTOM WIBMEHUTE:

1 mons FeTiO - 1 mons Ti

W 152 xr FeTiO - 48 kr Ti

(Ti)= 100=31,5%

ITo ycnoBuro conepkanue Ti B pyae cocrasmuser 24,3%.

Haitnem conepxanune FeTiO B pyne:

31,5-100%

243 -x x=78%

3nauut, Fe O B pyne cogepxkurcs 100 — 78 =22%.

Pacxon FeTiO mist monmydenus 1 T TiO mo peakuusm (1) - (3) cocrasisier:
1 xmoms FeTiO - 1 xmonb TiO

152 kr FeTiO - 80 kr TiO

x - 1000 kr, x = 1900k,




C yuerom crenenu paznoxenus: 1900: 0,89 = 2130 kr,
¢ yuerom coctasa pyasl: 2130: 0,78 =2731 kr.
Pacxon H SO :

- o peakuuu (1) :

1 monb FeTiO - 2momns H SO

152 kr - 2*¥196 xr

1900 xr -X, x = 2450 xr

- 1o peakuuu (4) :

I Moy Fe O -3 mons H SO

160 xr - 294 xr

(2731-0,22) kr  -x, x =1104 xr

Bcero 2450 + 1104 = 3554 kr.

C yuerom 50%-r0 U30BITKA OT TEOPETUIECKOTO :
3554 - 1,5=5331 kr.

C yuerom 80% KOHIIEHTpanuy :

5331:0,8= 6664 kr

Otser : pyzast 2731 xr, kucnotsl 6664 kr.

II. CocraBnenue MarepuanbHOTO OagaHca

[Tpumep 2 . CocraBuTh MaTepHANIbHBIN OanaHc OKUCIIeHUs: aMmMuaka (Ha 1T a3oTHO# kucioTsl). Ctenens okucieHuss 1o - 0,97; no
-0,03; mo - 1,00. Cremens abcop6bim 0,92. ComeprkaHie aMMuaka B CyXOlH aMMHadHO — BO3AYIIHOM cMecu 7,13% (Macc.).
Bosnyx Haceimen na-pamu Bogs! npu 30°C. OTHOCHTENbHAS BIaXHOCTH 80%.

II1. TermoBbie pacyersl. CocTaBlIeHHE TEIUIOBOTO OaaHca.

IMpumep 3. Ilpu o6kure muXTH, conepkamiel 10T H3BECTHIKA U KOKC OIPEICTHTh:

a) pacxoj Kokca cocrasa (Macc.%): - 91; 3oma — 7; Bnara — 2;

6) coctaB 00KUTOBBIX ra3oB (00.%); B) TemnoBoi 3¢ ekt peakunu odxura. CTeneHb pazaoxke-HUS MPU 00XKUTe U3BECTHAKA 95%.
Bosnyx momaercs ¢ 40% u30BITKOM.

IIpumep 4. Cmemmanu 2xr 20%-ro pacTBopa cepHOM KUCIOTH U 3 KT 12%-r0 pactBopa . OnpeaenuTs TeMIepaTypy pacTBopa 1mocie
CMEIIeHNs, €CIU TIepBOHAYaIbHAS TeMIeparypa KUCIoThl u menoun 20°C, moTepu Temia B OKpyxKaroyto cpeay 1%.

ITpumep 5. CocTaBuUTh TEIUIOBOH OaaHC peakTopa AJs MOJIydeHUs BOAOPOAa KaTaIUTHIEeCKOil KoHBepcuel merana. CoctaB
UCXOHOM razoBoii cMecH (M ): - 97,8; - 250,0. [lorepu Ten-notel coctaBisiioT 4% ot npuxona. TemrepaTypa CMECH Ha BXOJIE B
peakrop - 380°C, na Beixoae 800°C.

TecroBble 3ananus npuseneHsl B LMS Canvas 1o aapecy kypca https://lms.misis.ru/enroll/3HNW6C

5.4. MeToauka oLleHKH OCBOeHHsl JUCHMILUINHBI (MoayJs, npakTuku. HUP)

IToka3arenu u KpUTEPHUH OLICHUBAHMS JK3aMeHa:

— Ha OIICHKY «OTJIMYHOY» (5 0ayu10B) —00y4arOmMiicsS AEMOHCTPUPYET BEICOKHH ypOBEHb C(HOPMUPOBAHHOCTH KOMITCTEHITHH,
BBICOKHH ypOBEHb 3HAHHUI HE TOJIBKO Ha YPOBHE BOCIPOU3-BEACHHS U 00BACHEHNUS HH(DOPMAIIIH, HO U MHTEIICKTyalIbHbIe HABBIKI
peleHust npodieM u 3a1a4:

* JaeTCsI KOMIIIEKCHAsI OLIEHKA MPEI0KEHHOH CUTYaIHy;

* IGMOHCTPHPYIOTCS TTTyOOKHE 3HAHHS TEOPETHIECKOT0 MAaTePHalla U YMEHHUE UX IPUMEHSTE;

* [IOCJIEZI0BATENbHOE, IPAaBUIILHOE BBINOJIHEHUE BCEX MPAKTHYECKHX 3a/laHUi;

* yMeHne 00OCHOBAHHO M3JIaraTh CBOM MBICIIH, A€NaTh HEOOXOJUMBIEC BHIBOJIBI.

— Ha OIIEHKY «XOpoIoy (4 6anna) — oOyJaromuiics 1eMOHCTPHPYET CPEIHUH ypoBeHb C(HOPMUPOBAHHOCTH KOMIICTECHIIUI:
* aeTCsl KOMIIIEKCHAsI OLICHKA MPEJIOXKEHHOM CUTYaluy;

* IGMOHCTPHPYIOTCS JOCTATOYHBIE 3HAHUS TEOPETHIECKOT0 MaTepralla i YMEHHE UX IPHUMEHATH; HO JOITyCKAOTCs
HE3HAYUTEIbHBIC ONIHOKH, HETOYHOCTH

* BBITIOJIHEHNE BCEX MPAKTUYECKUX 331aHMIT; BOSMOXKHBI €IMHIYHBIC OLINOKH, UC-TIPABIISIEMbIE CAMUM CTY/ACHTOM IOCIIe
3aMe4aHus MPETo/IaBaTels;

* 3aTPYAHEHUS [TPH aHATUTHIECKHX OTIEPaIHsX, IIepeHoCce 3HAHMH 1 yMEHUH Ha HO-BbIe, HECTAaHJAPTHBIC CUTYAIIHH.

— Ha OLICHKY «YIOBIETBOPUTENBbHOY (3 Oaiia) — 0Oydaronuiics: IeMOHCTPUPYET IIOPOTr0-BbIi YpOBEHb COPMHUPOBAHHOCTH
KOMIIETCHLIUI:

* 3aTPYIHEHUS C KOMIUIEKCHOH OLICHKOH IIPEUI0KEHHOM CUTyanuy;

* HETIOJIHOE TeOpEeTHUECKOe 000CHOBaHMHE, TpeOyollee HaBOAIUX BOIIPOCOB Mpe-1101aBaTels;

* BBIIIOJIHEHHE 33JaHUH NPU MOJCKa3Ke NPENoJaBaTes;

* 3aTpyAHEHUS B ()OPMYITNPOBKE BEIBOIOB.

6. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.1 | Ky3nenosa .M., OO01mas XuMu4IecKas CII6 JIAHB, 2014,
Xapnammuaun 2.X., TeXHoJorus. Meromnojorus
Wpanos B.T'",, MPOEKTUPOBAHUS XUMHUKO —
Yupkynos 2.B TEXHOJIOTMYECKHX MPOLIECCOB.
JI1.2 | Beckos B.C. O61ast xuMuyeckast M. UKL Akagnemkuura, 2006,
TEXHOJIOTHS: YUeOHUK JUIS
BY30B.
JI1.3 | Hrnarenkos B.1., IIpumeps! u 3aauu mo odmeH M. UKII Axagemknura, 2006,
Beckos B.C. XUMHUYECKOH TEXHOJIOTHUH. :
YuebHOe nocobue./
JI1.4 |3akreiim A.1O. OO01as XxuMHu4IecKkas M. Jloroc, 2012,
TexHosorus. Beenenue B
MOJICTIAPOBAHUE XUMUKO —
TEXHOJIOTHYECKUX IPOLIECCOB. :
Y4ebHoe mocobue.
JI1.5 | .M. Ky3Henosa, Pa3paboTtka TexHOIOTHI ,2011, URL:
3.B. YupkyHoB, X.J. |reTeporeHHOH peaklunu B http://biblioclub.ru/index.php?
XapnaMnuau CHUCTEME T'a3-)KUKOCTD: : page=book&id=258441
ydeOHOe mocooue K
71a00paTOPHOMY NIPAKTUKYMY
10 O01IEH XUMUYECKON
TEXHOJIOTHU
JI1.6 | AJO. 3akreiim. OO01as XxuMu4JecKas M. : Jloroc, 2012, URL.:
TEXHOJIOTHSI: BBEJICHUE B http://biblioclub.ru/index.php?
MOJEIUPOBAHUE XMMUKO- page=book&id=84988 (22.06.2015).
TEXHOJIOTHYECKUX IPOIECCOB !
ydeOHoe mocodue
JI1.7 | K.B. bpsiakun, A.1. OO0mas xumMuIecKast Tam60B : M3parensctBo ®I'HOY BITIO
Jleontnena, B.C. Texuoyorus B 2-x u. U. 2. : «TI'TY»,, 2012, URL:
OpexoB yueOHOe mocooue http://biblioclub.ru/index.php?
page=book&id=277912 (18.11.2015).
JI1.8 | A.U. JleoutneBa, K.B. | OO6mas xumuueckas Tam608 : U3znareasctso ®PI'EOY BITIO
Bpsaukun TexHojorus B 2-x 4. Y. 1.: «TI'TY»,, 2012, URL:
y4eOHOe mocodue http://biblioclub.ru/index.php?
page=book&id=277815 (18.11.2015).
6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTENN 3armaBue Bubnmmnorexa M3parenscTBO, roa, 3i1. anpec
JI2.1 |Kyrenos A.M.,Ea OO011as XuMHIeCKas M.MKI Akagemkuura, 2005,
T.M., bpenrapren TEXHOJIOTUS
M.T.
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTAaBHTEITH 3arnaBue Bubnmoreka W3patenbcTBO, rof, 371. axpec
JI3.1 |benoycos B.B.. Teopus nporeccoB 1 M. UK MHUCuC, 2008,
amnmapaToB OYHUCTKH ra3os. : http://elibrary.misis.ru
Y4ebHOo — MeTOANIECKOe
nocobue Ne839
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANHOHHON ceTH «AHTEpHET»
D1 |Poccuiickas HayyHas aneKTpoHHAs OMOIHOTEKa www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
733  |H® HUTY "MUCuC" www.nf.misis.ru
6.3 IlepeueHb MporpaMMHOro odecneyeHus
6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
N.1 |- Odunmansusnii caiit HoBotpourkoro ¢pwmana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Onekrponnas oubmmoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcuTeTCKas OubimoTeka onnaiih http://bibliclub.ru

8. METOAUYECKHE YKA3AHUA J1JISA OBYYAIOIUXCA




OO6yuaromumcst HE0OXO0IUMO 03HAKOMUTBCSL:

- ¢ coziepKaHneM paboueil mporpaMMbl AUCHUIUINHEL (Janee - PI1/T), ¢ nensiMu ¥ 3a1auaMyl AUCLUUILINHBL, €€ CBSI3SIMH C APYTHMH
JTUCIUIDTMHAMHI 00pa30BaTeNIbHOM IIPOrPaMMBI, ¢ OCHOBHOW ¥ JOIIOJHUTEILHOM INTEPATYpPOH, B YaCTHOCTH C METOIMIECKUMU
pa3paboTKaMH 110 JaHHOH JUCIUINIMHE, IMEIONTUMCS Ha o0pa3zoBaTensHOM mopTane LMS Canvas u caifre kadenpsl, ¢ BuIamMu
CaMOCTOSITETIbHOM pabOoTHI.

Jl7st yCIIenHOTO YCBOGHHMS TEOPETHYECKOTO MaTepraia He0OX0IMMO PETYISIPHO ITOCELIATh JIEKIINH, AaKTHBHO padoTaTh Ha
MPAaKTHIECKUX 3aHATHAX 1 JaOOPAaTOPHBIX pab0Tax, IePEeUNTHIBATE JICKIIMOHHBIH MaTepra, 3HAYUTeIbHOE BHUMAHHUE YICIATh
CaMOCTOSITETbHOMY U3y4E€HHIO AUCIUTUTUHEL

[To3aTOMYy, BasKHBIM YCJIIOBUEM YCIICIITHOT'O OCBOCHUSI AUCLIUIUINHBI 00YHaIOIMMHKCS SBJISICTCS CO3/laHUE CUCTEMBI ITPaBHIIBHOI
OpTaHM3aIN{ TPY/a, TO3BOJIIONIEH pacipeneNuTh yaeOHyI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHH C TPahUKOM
00pa3oBaTENbHOrO Mporecca. bospiryio moMomTs B 3TOM MOXKET OKa3aTh COCTaBJICHHUE ITaHa pabOTHI Ha CEMECTP, MECSAI], HEIEIIO,
JieHb. Ero Hamuuue mo3BOJIUT NOAYMHHUTE CBOOOIHOE BpeMs LIesIM y4eObl, TpyIUThes Oosee yenenrHo u a¢pextuBHo. C Beuepa
BCEI/Ia HaJI0 PacIpeeaTh padoTy Ha 3aBTPAIIHU AeHb. B KOHIIE Ka)KI0T0 JTHS 11eJIecO00pa3HO IIOJIBECTH UTOT PaOOTHIL:
TIIATETEHO IIPOBEPHUTH, BCE JIM BBITIOJIHEHO 110 HAMEYEHHOMY ITIIaHy, He OBLIO JIM KaKUX-THO0 OTCTYIUICHHH, a eCJIN OBUIH, TI0 KaKOH
IpUYUHE OHH Ipou3ounty. HyXHO ocyImecTBIATs CAaMOKOHTPOIb, KOTOPHIH SIBISIETCS HEOOXOIMMBIM YCIIOBHEM YCIICIITHOMN yIeObl.
Ecnu 4To-T0 0CTanock HeBBIMOJIHEHHBIM, HEOOXOIMMO M3bICKaTh BPEeMs JUIs 3aBEPIICHHS 3TOM 4acTH paboThl, HE YMEHbIIAs
0o0beMa HEIENBHOTO IIIaHa.

Bce 3aganus K IpaKTHIECKUM 3aHATHSIM, a TAKXKE 3a/IaHNs, BEIHECEHHBIE HA CAMOCTOSTEIBHYIO paboTy, pEKOMEH/IYeTCS BBIIONHSATD
HENOCPEACTBEHHO 110CIIE COOTBETCTBYIOIISH TEMBbI JISKIIMOHHOTO Kypca. DTO ClIOCOOCTBYET JIydIlleMy YCBOSHHIO MaTepHaa,
MIO3BOJISIET CBOEBPEMEHHO BBISIBUTH M YCTPAHUTH «IIPOOEIIbI» B 3HAHUAX, CHCTEMAaTH3UPOBATh paHee MPOICHHbIH MaTepHal, Ha ero
OCHOBE IIPUCTYNHTH K OBJIAICHUIO HOBBIMH 3HAHUSAMH U HaBBIKAMHU.

2 MertoandecKkre peKOMEHAAINH 110 MOJATOTOBKE K JEKIUSIM

OCHOBHBIMH BUJIaMH ayJUTOPHOH PabOTHI 00yJaroUXCs SBISIOTCS JICKINOHHEIE 3aHATH. B X011e ieknuit mpenoxasarens
M3J1araeT ¥ pa3bsACHACT OCHOBHbIE, HAHOOJIee CIIOKHBIC TIOHATHS TEMBI, a TAKXKE CBI3aHHbBIC C HEW TEOPETHYECKUE U TPAKTHIECKUE
npoOIIeMBl, 1aeT PeKOMEHAAINY Ha IPAKTUUECKHE 3aHATHS, BMECTE C TEM, YeTKO (JOPMyNUpyeT U yKa3aHHUs Ha CAMOCTOSITENIbHYIO
pabory.

B xone 1eKIHOHHBIX 3aHATHI HEOOXOINMO BECTH KOHCIIEKTHPOBaHKe yaeOHoro MaTeprana. OOparmaTs BHUIMaHNE Ha KaTeTOPHH,
(hopMyIHPOBKH, paCKPBIBAIOLIHE COJCPIKaHUE TEX WM HHBIX SABICHHUN U IPOIECCOB, HAYYHBIE BBIBOJBI U IPAKTUYECKHE
PEKOMEHIALINH, TIOJIOKUTENBHBIA OIBIT B U3YUYEHUH MPOOIIEM.

3HAKOMCTBO C JTUCIUILIMHON ITPOMCXOIUT YK€ Ha ITepBOH JICKIIUH, T OT CTYIeHTa TpeOyeTcs He MPOCTO BHUMAHUE, HO U
caMocTosiTeTbHOE oopMireHne KoHcmekTa. [Tpn paboTe ¢ KOHCIIEKTOM JISKIHIT HEOOXOANMO YIUTHIBATh TOT (HaKTOP, YTO ONHH
JIEKLIUH JAI0T OTBETHI HA KOHKPETHBIE BOIIPOCHI TEMBI, PYTUE — JIUILD BBISBIISIIOT B3aMMOCBSI3H MEXK Y SIBICHUSIMU, TOMOTast
CTYZAEHTY HOHATH I'TyOMHHBIE POLIECCHI Pa3BUTHS H3y4aEMOT0 IIPEAMETa KaK B HICTOPHYECKOM acleKTe, TaK U B HACTOSIIEE BPEMS.
KoncnextnpoBaHue JeKInii — CITOKHBIA BUIT BY30BCKOI ayINTOPHOI padOTHI, MpeIIoNaraloii HHTCHCUBHYIO YMCTBEHHYIO
JeATeNIbHOCTh CTy/eHTa. KOHCIIEKT BMIAeTCS MOJE3HBIM TOTAa, KOT/A 3aIlMCaHO CaMOoe CYIIECTBEHHOE H CIENIaHO 3TO CAMHUM
00yUaronMMcs.

Llenecoobpa3Ho pazpaboraTh COOCTBEHHYIO CHCTEMY COKpAIleHUH, ab0peBraTyp n cuMBotos. OfHAKO NpH AayibHekmei padore ¢
KOHCIIEKTOM CHMBOJIBI JIy4IIIe 3aMEHUTh OOBIYHBIMH CJIOBAMH AJISI OBICTPOTO 3pUTEIBHOTO BOCTIPUATHS TEKCTA.

PaboTast Hag KOHCIEKTOM JIEKLUii, Bcerja HeoOX0IUMO UCTIONB30BaTh HE TOJNBKO YUeOHHK, HO U Ty JINTEPATYpy, KOTOPYIO
JIOTIOJTHUTENIFHO PEKOMEH/I0BaJ JIEKTOp. IMEHHO Takas cepbe3Has, KpOIoTIIMBas paboTa ¢ JIEKIMOHHBIM MaTepHaIOM ITO3BOIUT
TITyOOKO OBJIAICTh TEOPETHUSCKAMH 3HAHUSIMH.

3 MeTtoauueckue PEKOMCHAAINHU 10 IMTOATOTOBKE K INPAKTHYCCKUM 3aHATUAM

[IpakTHyeckne 3aHATHS 3aBEPIIAIOT H3YUeHHE Han0oIee BAKHBIX TeM YIeOHOH TUCcIUTUTMHBL. OHU CIYKaT JUIS 3aKpeTICHUs
M3y4CHHOT0 MaTepHalia, Pa3BUTHs YMEHHUI U HABBIKOB MOJTOTOBKHU TOKJIAJ0B, COOOIICHU, IPUOOPETEHHUS OIbITA YCTHBIX
MyOJUYHBIX BBICTYIUICHHH, BSICHNUS JUCKYCCHH, apTYMEHTAIIUH 1 3aIUTHI BBIIBUTACMBIX MOJIOKEHHH, a TAKKE TSI KOHTPOJIS
MPETIOIABATENIEM CTETIEHH MTOATOTOBICHHOCTH CTYACHTOB 110 M3Y4aeMOi TUCIIUTUINHE.

[IpakTHyeckoe 3aHATHE - OTO 3aHATHE, IPOBOTUMOE MOJT PYKOBOJCTBOM IPENoaBarTes B yueOHOM ayAuTOPHH, HAIIPABIEHHOE Ha
yIITyOJIeHHEe HAyYHO - TEOPETHUESCKUX 3HAHUHN U OBJIaIcHHE ONPeeICHHBIMU METOAMH CaMOCTOSTENbHON paboThl. B mporecce
TaKUX 3aHATHIA BhIPAOATHIBAIOTCS MPAKTHICCKUE YMEHHS. [lepe/] MPakTHISCKUM 3aHITHEM CIISIYeT H3YINTh KOHCIICKT JICKIIUHN U
PEKOMEHIOBaHHYIO MPEToIaBaTeseM JINTepaTypy, oOpaiias BHUMaHUE Ha IPAKTHYECKOE MPIMEHEHNE TEOPHH M Ha METOJIUKY
pelLIeHHs THIIOBBIX 3a1a4. Ha mpakTH4ecKOM 3aHSITHH [NIABHOE - YSICHUTD CBSI3b PEIIACMBIX 33/1a4 C TCOPETUICCKHUMHU
[TOJIOYKEHUSIMH.

Jlormueckast CBSI3b JIEKITUH U TPAKTHUECKHUX 3aHIATHH 3aKJII0YAETCS B TOM, YTO MH(POPMAITHSI, IOTydSHHAs Ha JISKIIUH, B TIPOIIeCcCe
CaMOCTOSITENILHOM pabOThI HA MPAKTHYECKOM 3aHATUH OCMBICITUBAETCS U TiepepadaThIBAeTCsl, TP MOMOIIH MTPETO1aBaTEIs
aHATU3UPYETCS 70 MeIbYailinX MOAPOOHOCTEH, MOCIE Yero MPOYHO YCBAMBAETCS.

CTpyKTypa MpaKTUIECKOTO 3aHSTHSI:

1. B Hauase 3aHATHS Ha3BIBACTCS €T0 TeMa, [ENb M ATAIBI TPOBEICHHUSI.

2. ITo Teme 3aHATHS IPOBOAUTCS Oecea, 4TO HEOOXOAMMO Ul OCO3HAHHOTO BBIIOTHEHHUS MPAKTHUECKON paboThI (110
KOHTPOJIBHBIM BOMPOCaM).

3. [lepen yxotoM U3 ayTUTOPUH CTYIACHTHI JIOJDKHBI HABECTU TIOPSIOK HA CBOEM pabodeM MecCTe.




