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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

MOIleJII'IpOBaHI/Ie XUMHUKO-TEXHOJOI'NMYECCKHUX

3akperuieHa 3a oapa3eeHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckast TEXHOJIOTHS
IIpodus XuMmHuuecKast TEXHOJIOTHs IPUPOAHBIX SHEPrOHOCUTENEH U YIIIEpOIHBIX
MaTepHajoB
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 3a4eT ¢ OLEHKOH §
ayJUTOPHBIE 3aHATH 72
caMoCTOsITeNbHAs paboTa 72

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 8(4.2)
Kypee>) Uroro
Henens 10
Bun 3anaruit i | PO | VI PII

Jlexmim 36 (36 |36 |36
[IpakTuueckue 36 |36 |36 [36
B ToMm yucne unr. 12 (12 |12 |12
Uroro ayx. 72 172 |72 |72
Konrakrhas pabora 72 |72 |72 |72
Cam. pabora 72 172 |72 |72
B Tom uucne cam.
pabota B pamkax ®OC
HUrtoro 144 | 144 | 144 | 144




IIporpammy cocraBum(u):

x.m.H., [Joyenm, Anexceeg /. U.

Pabouas mporpamma
MopesupoBaHHe XHMHKO-TeXHOJOTHYECKHX IPOLECCOB

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSATENTPHO yCTaHABIMBAaEMBIH 00pa30BaTENIFHBIN CTAaHIAPT BEICIIEro 00pa3oBaHus - OakanaBpuat denepansHoE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE yUpEeKASHUE BhICIIEro 00pazoBanus « HalmoHampHbBIN HCCIea0BaTebCKUN
texHonoruueckui yausepcuter « MUCHUCy» no nanpasnenuro noAarotosku 18.03.01 Xumudeckas texHosorus (Iprukas ot
02.04.2021 . Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

18.03.01 Xumuueckas trexnonorus, 18.03.01 22 XumTexuonorus_ IplIOuYM.plx Xumudeckas TEXHOJOTHS MPHUPOTHBIX
SHEPrOHOCUTEIIEH U YIIEPOJHBIX MATEPUANIOB, YTBEPAKIEHHOr0 YueHbM coBeToM @I'AOY BO HUTY "MUCuC" B cocrase
cootserctByromeii OITIOIT BO 30.11.2021, nmpotokon Ne 35

YrBepxaena B coctase OITOIT BO:

18.03.01 Xumuueckast TEXHOJIOIHs, XMMUYECKasi TEXHOJIOTUS IPUPOJHBIX SHEPIOHOCUTENEH U YIIIEPOAHBIX MATEPUAIIOB,
yIBepxkAeHHOH YueHslM coBeToM OI'AOY BO HUTY "MUCuC" 30.11.2021, nporoxon Ne 35

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

ITpotokoin ot 12.03.2025 1., Ne3

PyKOBOZ[I/ITeJ'IB noapasacicHus K.I1.H., JOLCHT [IBaneBa A.B.



1. HEJIX OCBOEHUA

1.1 | 1) cBoGOIHOE BIIaIcHNE OCHOBHBIMH METOAAMH OCTPOCHHUS, YHCIICHHOTO PEIICHHS, PeaTn3aliHy (IIPEACTABICHHS) U
HCCIIEN0BaHUs ¢ TOMOIIEI0 DBM MaTeMaTHUEeCKHUX MOJEIEN;

1.2 2) OCBOCHHC CYHMICCTBYIOIINX OCHOBHBIX MAaTECMATUYCCKUX MOI[GJ'ICﬁ, HCTIOJB3YEMBIX ITPU ONMMCAHUU XUMUKO-
TEXHOJIOTMYCCKHUX ITPOLECCOB;

1.3 |3) cBoOoIHOE UTEHHE COBPEMEHHBIX MAaTeMaTHUECKUX MOIeNel B 001acTi npodheccCHuOHaNbHON KOMITIETEHIUI
(Koxcoxumusi).

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

Bbaoxk OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aroerocs:

2.1.1 | KypcoBas HaygHO-HCCIIeIOBaTENbCKas padoTa

2.1.2 | Pemenune npukiaaHbIX 3a1a4 ¢ ucnoiszoBanueM MATLAB

2.1.3 | Xumu4eckas TEXHOJIOTHS TOIUIMBA U YTJIEPOIHBIX MaTepHAIIOB

2.1.4 | AHamuTHYecKas XUMUS U HU3NKO-XMMHUIECKHE METOIbI aHAJIN3a

2.1.5 | Xumus BBICOKOMOJIEKYJISPHBIX COSAMHEHUH

2.1.6 | MaccooOMeHHBIE IPOIECCHl XUMUYECKON TEXHOJIOTUU

2.1.7 Teopern%cxne OCHOBBI XUMHYECKOH TEXHOJOTHH TOILIMBA U YTJIEPpOAHBIX MaTEPUATIOB

2.1.8 | YuebHas mpakTHKa 10 MOJYYEHHIO IEPBUYHBIX NMPO(HECCHOHATBHBIX YMEHUI

2.1.9 | ®usnyeckass XUMHS

2.1.10 |HageprarenbHas TeOMeTpUs U HHXKEHEpHas rpaduka

2.1.11 |HudpopmaTtuxa

2.1.12 | Xumus

2.1.13 | ®usuka

2.1.14 |Ilpoueccsl u annapaTbl XMMUYECKOH TEXHOIOIUU

2.1.15 | JlomoaHATENBHBIE ITIaBBI (PU3NIECKON XUMHIH

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is1) HEOOX0UMO KaK
npealecTByIIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

OIIK-1: Cnoco6eH n3y4aTh, aHAJIH3HPOBATD, NCMOJIb30BATh MEXaHU3MBI XUMHYECKHUX PeaKIHii, NPOUCXOISIUINX B
TeXHOJOTHYECKUX MPOIeccax  OKPY/KAIOIIEM MUpPe, OCHOBBIBAsICh HA 3HAHUSAX O CTPOEHHH BelllecTBa, IPUPOAE
XMMHYeCKOH CBSI3U U CBOMCTBAX Pa3JIMYHBIX KJIACCOB XHMUYECKUX )1eMEHTOB, COeTUHEHHI1, BENIECTB U MATEPHAJIOB,
OCYLIECTBJISAAITH MO/IeJIMPOBAHNE, AHAJIM3 M IKCIIEPUMEHTHI B LIeJISIX MPOBeIeHUs 1eTATbHOT0 UCCIIe0BAHNS /ISl PellleHust
3a/1a4 B Mpo¢ecCHOHATBHOI 06J1acTH

3HaTh:

OIIK-1-31 ocHOBHBIE HOAXOABI K IOCTPOCHUIO MAaTEMATHUECKUX MOAENICH (aHATUTUYECKHH, SKCIIEPUMEHTANbHBIIN 1
KOMOMHHPOBAHHBIHN TTOXO0/IbI)

OIIK-1-32 0coOeHHOCTH (HHU3NKO-XMMUIECKOTO MOJISTUPOBAHUS PABHOBECHOTO COCTaBa PacTBOpPa

OIIK-1-33 0cobeHHOCTH MOJETUPOBAHUS CKOPOCTH MPOTEKAHUS XUMUIESCKAX PEaKIINi, OCHOBHBIE MOJIENTH B 001aCTH
npodecCHOHANBHON AEATENPHOCTH (KOKCOXUMHUS, MPOTHO3 KauecTBa KOKca Mo mokasarensim M25 u M10)

IIK-2: Cnoco0eH BBINOJHATH OT/1€eJIbHBbIC 3TAllbl HAYTHO-UCCJI€A10BATECIbCKUX U IKCIIEPUMEHTAJBHBIX paﬁOT B 00J1aCTH
XUMHUYECKOIo Npou3BoACTBA, ONMMPasiCh HA MOCJTAE€AHUE JOCTHKCHUA HAYKH U I.ll/l(l)pOByIO TpaHC(l)OpMaIII/IlO NMpou3BOACTBA

3HaTh:

TIK-2-31 ocHOBHBIE METOBI IEPBHYHON 00PAOOTKH JaHHBIX

[TK-2-32 0CHOBBI perpecCHOHHOTO aHaIH3a

T1K-2-33 0CHOBBI CHCTEMHOT'O TTOAXO0a

OIIK-1: CnocofeH H3y4aTh, AHAJIU3HPOBATD, HCNO0Ib30BATH MEXaHU3MbI XHMHYECKHUX PeaKluii, NPOHCXOASINX B
TEeXHOJOTHYeCKHX MPOIeccax U OKPYKaloleM MHPe, OCHOBBIBASICH HA 3HAHMSIX O CTPOEHHH BellecTBa, MPUpoje
XHMHYEeCKOIi CBSI3M H CBOMCTBAX PAa3INYHBIX KJIACCOB XHMHUYECKHX 3J1eMEHTOB, COeIMHEHHI1, BeIleCTB U MAaTEPHAJIOB,
OCYIIeCTBJIATH MOAeJHPOBAHNE, AHAIN3 H IKCIIEPUMEHTHI B LIeJIIX MPOBeAeHUS 1eTAJIbHOr0 HCCIeJOBAHNSA ISl PelleHus
3a1a4 B Npog)ecCHOHAIBHOI 00J1acTH




YMmerb:

OIIK-1-Y1 cocTaBasTh NIPUMEPHBIE CXEMBI IIPOUCXOAAIINX XUMHUECKUX PEaKIUit

OIIK-1-Y2 ycTaHaBIMBaTh THHEWHYIO 3aBUCUMOCTD HJIH HE3aBUCHUMOCTD XUMUYCCKHX PEaKIIHi

OIIK-1-Y3 cBoauTh cHCTEMy HETMHEHHBIX YPaBHEHHH K OJTHOMY 00IIeMy HETHHEITHOMY

IK-2: Cnoco0eH BBINOJHATH OT/1€JIbHBbIC 3TAllbl HAYTHO-UCCJIE€A10BATECIbCKUX U JKCIICPUMEHTAJIbHBIX paﬁoT B 00J1aCTH
XUMHUYECKOIo Npou3BoACTBA, ONIMPasiCh HA MOCJTE€AHUE TOCTHKCHUA HAYKH U I.ll/l(l)pOBle TpaHC(l)OpMaIII/IlO Nmpou3BOACTBA

YMmerb:

TIK-2-VY3 y4uThIBaTh CIUSHUE MOJICUCTEM Ha 00Iee TOBEACHUE CUCTEMBI

ITK-2-Y2 Ha OCHOBE CTaTUCTHYECKHX METO/IOB CONOCTABIIATH PabOTy aHAJIOTHYHOTO 000pyIOBaHMS (aHAIIM3 OJHOPOIHOCTH
CpPeHHX)

[IK-2-¥Y'1 npoBoauTE EPBUYHYIO 00pabOTKy CTaTHCTHIECKHUX JaHHBIX

Baagern:

IIK-2-B1 HaBbikamu pabOTHI M IPEACTABICHHUS SKCIEPUMEHTAIBHBIX JAHHBIX B TAOIUYHOM IpOIieccope

OIIK-1: CnocoGeH u3y4yaThb, aHAJIM3UPOBATH, MCIOJIb30BATH MeXaHU3MbI XMMHYECKUX PeaKUuii, IPONCXOASIIUX B
TEXHOJIOTHYECKHX MPOLeccax U OKPYKaloleM MUpe, OCHOBbIBASICh HA 3HAHUSIX 0 CTPOEHUH BellecTBa, IpUpo/e
XHMHYECKO CBSI3U U CBOIICTBAaX PA3JIMYHBIX KJIACCOB XUMHUYECKHX 3JIEMEHTOB, COeINHEHH, BellleCTB U MAaTepHaJIOB,
OCYLIECTBJIAATH MO/IeJIMPOBAHME, AHAJM3 M IKCIIEPUMEHTHI B LieJISIX NPOBedeHUsl 1eTaIbHOT0 UCCIIe0BAHNUS /Il PelleHusI
3a7a4 B Npog)ecCHOHAIbHOI 00/1aCTH

Baagern:

OIIK-1-B3 npuémaMu noucka 3KCTpeMyMa IO YpaBHEHUIO MOAEIH

OIIK-1-B2 HaBbIlkamMu pacuéra HEJOCTAIOIINX TEPMOAHMHAMITUECKHX mapaMeTpoB (Meton TémkuHa-11IBapimana

OIIK-1-B1 HaBBIKaMH IPUMEHEHHS CIIPABOYHOI TUTEPaTyphl

IK-2: Cioco6eH BBIMOJIHATH OTAEIbHbBIE 3TANBI HAYYHO-HCCIE0BATETIbCKHX H IKCIIEPHMEHTAJIBHBIX PadoT B 00J1acTH
XHMHY€eCKOro MPOU3BOACTBA, OIMPASCH HA MOCJIETHNAE TOCTHKEHNS HAYKH B HH(PoBYyI0 TpanchopManuio Npou3BoOACTBA

Baaaernb:

[1K-2-B2 HaBBIKaMH YUCICHHOTO PELICHHs HENMHEHHBIX U AU(PepeHIHATBHBIX YPaBHEHUI B TAOIHMYHOM HPOLIECCOPe

ITK-2-B3 HaBBIKaMu pabOTHI B CHICIHATM3UPOBAHHBIX ITAKeTaX MPUKIATHBIX IPOTPAMM

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Bpinosn
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Paznea 1. O61mue Bonpocst
MO/IeJIMPOBAHUS
1.1 1.1 OO1iee ToHsATHE MOIEIH. 8 8 OIIK-1-31 JI1.4 JI1.5
MHoroo6pazue Gopm 23 24

TIPEICTABICHHS MOJIEITH.
ITonsTre 0 MaTeMaTHYECKOM
MoienrpoBaHu. OCHOBHbBIC
MOJTXOJIBI K ITOCTPOCHHIO
MaTeMaTHYECKUX MOJIEIIEN.
AHaITUTHYECKUN TOAXO0M K
MO/ICITPOBAHHUIO.
DKCHEepUMEHTATbHBIN
MOJXO0/ K MOJETHPOBAHUIO.
KoMOuHMpoBaHHBIN OIXO
K MOJICITUPOBAHUIO.
OCHOBHBI€E dTaIlbI
MOCTPOECHUSI MATEMAaTUIECKUX
Mozenel. TprueInHCcTBO
mporiecca MOICIAPOBAHHUS:
Monenb, /Jlex/




1.2

N3ydenue MareMaTHUECKUX
Mojzeneit u3 Ouonoruu
(MOzeTb XMITHUK-KEPTBA) U
BOEGHHOTO Jiena (MOJeNb
TaHkoBoro 6os). /Cp/

OIIK-1-31

J1.3
0103354

Pa3nen 2. AHAJTUTHYECKHH
10091 0.0)i

2.1

2.1 TonsTtune o puzuko-
XUMHOYECKOM
MoenupoBaHuu. OCHOBHBIE
CBEJIEHUS U3 Kypca
"®dusnueckas xumus'.
TepmoanHaMuka
XUMUYECKUX MPEBPALICHUH.
Hanpasnenne XuMuueckux
peakuuil. YpaBHeHue
HU30TEPMbl XUMHUECKOHN
peakin. CriocoOBl ONHCaHUS
KOHIICHTPAIUN
pearupyromx BEIIeCTB.
N3menenue sHepruu ['mboca
B XOJI€ peakly. Y paBHEHUE
H30TE€PMbI XMMUYECKOM
peaKuyu B CTaHAAPTHBIX
ycnoBusix. CBs3b MEXAY
KOHCTaHTaMU PaBHOBECUS B
3aBHCUMOCTH OT CIIOCO0a
OIHCaHMA COCTaBa
PEeaKIMoOHHON cMecH.
I'eteporenHoe xummuueckoe
paBHOBecHE: 3aMHCh
KOHCTaHT PaBHOBECHS.
OrpeneneHne KOHCTaHT
PaBHOBECHS IIPU Pa3IHIHBIX
temneparypax. [lonsrue o
JIMHEHHON 3aBUCUMOCTH
XMMUYECKUX PEaKLUN.
Mertopn Témkuna-1lIBapinmana
JUIs pacyéra KOHCTAHT
paBHOBecus. Pacuér
KOHCTaHTHI paBHOBECHS Ha
OCHOBE PaBHOBECHBIX
KOHIEHTpalui
pEarupyromux BELIECTB.
Pacuér paBHOBECHBIX
KOHIIEHTpALi Ha OCHOBE
KOHCTaHTBI pAaBHOBECHS.
Mertoauka pacuéra
PaBHOBECHBIX KOHLEHTpALUi
IIPY OJTHOBPEMEHHOM
MPOTEKAHUN HECKOIBKUX
peakuuii (MeToarka
MOJIETUPOBAHHUS
PaBHOBECHOTI'O COCTaBa
pactBopa). OrpaHuYeHHs
TEPMOJIUHAMUYECKOTO
[OJX0/1a B CIIy4ae
MOZENHPOBaHus (pacuéra)
paBHOBECHOTO coctaBa /JIek/

OIIK-1-32
OIIK-1-33
OIIK-1-Y1
OIIK-1-Y2

J1.1
010323354

2.2

[Ipencrasnenne anropuT™a B
Bujie OJIoK-cxeM. Permrenne
3a7aq B TAOJIHMIHOM
nporeccope. /I1p/

OIIK-1-Y1
OIIK-1-B1
OIIK-1-B2

1.4
01093 54




23

UYucneHHoe peleHue
HEJIMHEHHBIX YPaBHEHUH,
MOJIy4€HHBIX Ha OCHOBE
IIPOTEKAOLINX XUMUUECKUX
peaxuuit. /IIp/

12

[K-2-31 TIK-2-
33 [IK-2-B2
[IK-2-B3

JI1.4J12.1
092033 54

24

PenieHne paccMOTpEeHHBIX Ha
MPaKTHKE 3a]1a4 ¢ TOMOIIBI0
BCTPOCHHBIX (DYHKIIHI
MaKeTOB IPHKJIAHBIX
nporpamm. /Cp/

[1K-2-B1 IIK-2
-B3

1.2
0920393 54

25

2.2 Kunernueckue
0COOCHHOCTH TPOTEKAHHS
XMMUYECKUX PEaKLUN.
Meroauka cocTaBIeHUs
CHUCTEM ypaBHEHUI],
OIUCHIBAIOMINX PAaBHOBECHEIE
KOHIIEHTPAIIUHU BEILECTB,
NPUHHUMAIOLINX y4acTUE B
XAMHYECKHX

peakuusx. /Jlex/

IK-2-B1 IIK-2
-B2 I1IK-2-B3

JI1.3J12.2
01023354

2.6

UucneHHoe pelieHne

T PepeHIHATEHBIX
YpaBHEHHUH, MOJTyIEHHBIX Ha
OCHOBE ypaBHEHUI
dhopmanbHOI KuHETHKH. /TIp/

[1K-2-B1 IIK-2
-B2 TIK-2-B3

1.4
3354

2.7

Penienne paccMOTpEeHHBIX Ha
MPaKTHKE 3a/1a49 ¢ TOMOIIBI0
BCTPOCHHBIX (DYHKIIUH
MaKeTOB IPHUKIIAHBIX
nporpamm. /Cp/

MK-2-Y2 TIK-2
-Y3 [IK-2-B1

3354

Pa3nen 3.
DKCepUMeHTANbHBIH
OAXO0/X

3.1

3.1 CraTucTHYECKHE METOIbI
aHaJIu3a SKCIIEPUMEHTAJIBHBIX
JTAHHBIX.
DKCTIepUMEHTANbHBIE OLEHKH
HUCTUHHOTO 3HAUEHUS
U3MepsieMOH CclIydaliHON
BEJIMYMHBI U €€ TUCIEePCUH.
Omnpenenenue rpyobIx
OIMOOK Cpeny pe3ynbTaToB
MOBTOPHOCTEH OIIBITA.
CpenHeB3BEIICHHBIE OLIEHKH
nucrniepcud. AHanus
OJTHOPOJTHOCTH UCXOTHBIX
OIIEHOK TUCTICPCHUH.
Onpenenenue
JTOBEPUTEIEHOM OIMIHOKI
9KCIIEPUMEHTAIBHOM OLIEHKU
M3MEpsIEMOTro ImapaMeTpa.
Onpezenenue yucia
MTOBTOPHOCTEH OTIBITA,
o0ecneYnBaroIero
MIOJIyYEHHE 33]JAHHON
JTOBEPHUTEIEHOM OIMIHOKHI
OIIEHKH OMPEAEISIEMOTO
napamerpa. [IpoBepka
HOPMaJIbHOCTH 3aKOHA
pacnpenenenus. /Jlek/

[IK-2-31 TIK-2-
32 TIK-2-33
OIIK-1-33
OIIK-1-B1
OIIK-1-B3

JI1.6J13.2
3354

32

IMepBuunas o6padoTka
IKCIIEPUMEHTATBHBIX
naHHbIx. /TIp/

[IK-2-V1 IIK-2
-B1 IIK-2-B2
I1K-2-B3

JI1.4 J11.6
03 54

33

[TepBuunas o6paboTka
JTAaHHBIX B ITaKeTax
IPUKIAAHBIX TporpamM. /Cp/

MK-2-V1 IIK-2
-B1 I1K-2-B2
IIK-2-B3

0354




34 IInanupoBanue [K-2-31 TIK-2-
SKCIIEPUMEHTOB B TA0JIMYHOM Y1 IIK-2-Y2 2354
nporiecope. /TIp/ TIK-2-B1

35 3.2 [lnanupoBanue u [MK-2-33 [IK-2- | JI1.6J12.3JI3.
00paboTKa pe3yabpTaToB V2 [IK-2-Y3 1J13.2J13.3
0/1HO(AKTOPHOTO TIK-2-B1 23 54
9KCIICPUMEHTOB.
dopmanuzanus

SKCTIEPUMEHTANIBHBIX JaHHBIX
METOJJOM HaUMEHBIINX
kBagpaToB. CUMMETPUYHBIH
U paBHOMEPHBIH IIJIaH
0JHO(AKTOPHOTO
skcnepuMeHTa. IIposepka
a/IeKBaTHOCTH TIOJTy4€HHOTO
YpaBHEHUS U €T0
UCTIONIb30BaHUE JJIS
ONITHMH3AINH TIpoIecca.
Iomyuenue
HKCIIOHEHLIUATTBHOM
3aBHCHMOCTH TI0
pe3yabpTaTamMm
0IHO()aKTOPHBIX
9KCIIEPUMEHTOB.
JIByXypOBHEBEIE IIJIAHBI
MHOTO()aKTOPHBIX
SKCIIEPUMEHTOB. MeTon
HaMMEHBIINX KBaPATOB IIPU
00paboTKe pe3ynbTaToB
MHOT'0()aKTOPHOTO
HKCNIEPUMEHTA.
JIByXypOBHEBBII1 I1aH
HOJHOTO (JaKTOPHOTO
skcriepumenTa [1D32n.
YpaBHeHHS, ITOTydaeMbIe TI0
pe3yabpTaTaM peann3anuu
mwiaHoB [1®32n.
CrartucTudeckuii aHanus
3HaYAMOCTH OIICHOK

KO3 (QPHUINEHTOB ypaBHEHHUSI,
€ro aIeKBaTHOCTH U
paboTOCTIOCOOHOCTH.
JpoOHBIiA (haKTOPHBIH
skcnepumeHT JDI2n-n'.
[InanupoBanue
HKCTIEpPUMEHTA TIPH
M3MEHSIOIIEMCS] BO BPEMEHHI
BJIMSTHUU HA NIPOIIecC
HEYITEHHBIX (DaKTOPOB.
Hcnonb3oBaHue MI1aHOB
[IDO2n ADP32n-n' mist
HOTy4YEHHs] ypaBHEHHS
mporecca B BUJIE
9KCIIOHEHIIUAJIbHOU
3aBUCHMOCTHU. PaccMoTpeHue
TIPUMEPOB.
MHoroypoBHeBbIE
MHOT0()aKTOPHBIE TUIaHBI,
UCTIONB3YIOLIHE CBOMCTBA
JATHHCKUX KBaJIPaTOB.
ITocTpoeHue nnaHoB.
ITony4eHue u UCIOAb30BaHUE
JUTSL ONTHMH3AIIH
YPaBHEHUH pa3IMn4HON
CTPYKTYpBI.

/JTex/




3.6

W3y4enue crarei,
MOCBEIIEHHBIX CO3aHHIO
MozieNnel Ha OCHOBE
TUTAHUPOBAHUS
skcnepumenTa. /Cp/

10

[K-2-33 TIK-2-
V2 IIK-2-Bl
[IK-2-B2 TIK-2
-B3 OIIK-1-33

J12.1J13.2
€|

Paznea 4.
KomOunnpoBaHHbIii moaxon

4.1

4.1 OcobeHnocti
KOMOHMHHUPOBAHHBIX
MaTeMaTHYECKUX MOJEIIEH.
PaccmoTtpenue
MaTEMaTUYECKUX MOJENEH U3
o0nacty npogeccruoHanbHOM
KOMITETEeHLIUI
(IporHo3upoBaHue
MoKazaTeneil KagecTBa KoKca
M25 u M10). /Jlex/

I1K-2-33 TIK-2-
V2 IIK-2-V3
[1K-2-B1 OIIK-
1-33

JI1.5 J11.6
010323354

4.2

[IpakTrveckas peannu3arius
HEKOTOPBIX CYIIECTBYIOIIUX
MaTeMaTHYCEKUX MOJIeJIeN
JUTSL TIPOTHO3UPOBAHHUS
[oKa3aTeJiel KayecTBa KOKca
B TaOJIMYHOM

nporeccope. /IIp/

[1K-2-B1 OIIK-
1-33

JI1.6J13.1
33054

43

Nzyyenne 0030pHBIX cTaTei
B 00J1aCTH MOJEIUPOBAHUS U
MPOTHO3NUPOBAHHS
HoKasareyel KauecTna
Kokca. /Cp/

12

I1K-2-31 OIIK-
1-33 OIIK-1-
B1

Ol

Pa3nen 5. 3a4ér ¢ oneHKOM

5.1

3auér ¢ onenkoii /Cp/

36

Pasgen 6. ITogroroska k
KOHTPOJIbHBIM
MepONpHUATHAM U
BBINOJIHSIEMBIM padoTam

6.1

O0BeM HyacoB
CaMOCTOATEIBHON paboTHl Ha
noarotoBky k KM /Cp/

6.2

O0BeM gacoB
CaMOCTOSATETbHON paboThI HA
moaroToBky k BP /Cp/

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI IS
CaMOCTOSITeILHOI MOATOTOBKH

Kon
KM

KonTtponsnoe
MEpOIpUITUE

IIpoBepsiemble
WHIUKATOPBI
KOMIETCHIIUM

Bomnpocs! 1151 moaroToBku




KM1

KonrponbHas
pabota

OreHHTSH ¢ HU3UKO-XUMHUYECKOH TOUKU 3PEHHUS, IPU KAKOM 3HAUCHUHU
pH npoucxomut nepexon PbSO4 B Pb(OH)2. Usmenenue pH
npoucxoaut 3a cuét NaOH.

B cucreme mpeamnoaraercs NpoTeKaHUe CASAYIOMNX XUMHIECKUX
peaxkuuii:

YpaBHEHHE MaTepUAILHOTO OaaHca:

‘YpaBHeHME 3IIEKTPOHEHUTPAILHOCTH

[Ipumedanue: Npu pemeHnH 3a1a4d HEOOXO MO O HMEIOITUMCS
YPaBHEHUSIM COCTaBUTh CHCTEMY HETMHEHHBIX ypaBHEHUMH, U3 HeE
BBIBECTH YpaBHEHHE:

W3 cripaBOYHBIX JaHHBIX HEOOXOAUMO ONPEAETUTh KOHCTAHThI
xumudeckux peakunit K1 — K6 coorBerctByronux peakiuii (1)-(6).

W3 mpakTH4ecKux cooOpakeHNH YCTaHOBHUTH, C KAKOW TOYHOCTHIO
HEoOXOIMUMO BEIYHCIIATH 3HaUeHHe pH.

Henunelinoe ypaBHeHHEe HEOOXOIUMO PEIIUTh YETHIPbMSI METOAAMHU:
rpaduIecKuM, TTOJIOBUHHOTO eneHns, HerotoHa, xopa. Crenats BEIBOA
0 OBICTPOTE CXOAMMOCTH KaX[OT0 U3 METOJIOB IIPH 3alaHHOH TOYHOCTH
MOJTy4aeMOT0 pe3yJibTarTa, a TaKke MPUTOIHOCTH YIS PELICHHs 3aJaun
(PU3UKO-XMMHYECKOTO MOACITUPOBAHHS.

PaccMoTpeTh 9BpHCTHYECKUI METO/I, OCHOBAHHBIH Ha CTICI(HKE
pelaeMoi 3afauy, pelIeHUs] CUCTEMbl HEIMHEUHBIX YPABHEHHH.

Bce BbuncieHus Mpou3BecTy B TAOJUUYHOM IPOLIECCOPE.




KM2

Bomnpocsl k 3a4€ty ¢
OILICHKOM

[lepeueHs BOIPOCOB K IK3aMEHY

O0mye BOpoCH MOJICTHPOBAHUS:

1. Obuiee mpencTapneHre 0 MOACTHA. MaTeMaTHIECKIE MOJIETIH:
omnpenesieHne, TOCTOMHCTBA U HEAOCTATKH, 110 CPABHEHHIO C APYTUMH
(hopmamu ipecTaBICHAS MOJIETH. [IOHATHE «MOACIUPOBAHHEY.
Knaccudukamms MaTeMaTHIeCKUX MOJIETIeH;

2. CyIHOCTh aHAJTUTUYECKOTO MOIX0/1a K MATEMaTHIECKOMY
MozenupoBanuto. MoaenupoBanue X TII mpu aHanuTHUECKOM MOAXO/E;
3. CymHOCTh 3KCHEPUMEHTAIIBHOTO TI0/IX0/1a K MATEMaTHIECKOMY
MOJIEIHNPOBAHHIO;

4. CymiHOCTh KOMOMHHPOBAHHOTO MOAX0/1a K MATEMAaTHUECKOMY
MOJIETUPOBAHUIO;

5. TpuenMHCTBO IIpH ONHMCAaHWU 00BEKTa MoAeIHpoBaHus. TpeboBaHMs
K KaXX/I0 U3 COCTaBHOM YacTH MPH OMHUCAHUH O0BEKTa;

6. OCHOBHBIE 3TaIbl MOACTUPOBAHUS (C MOSICHSIOIIUMY TPUMEPAMH).
AHATUTHYECKHH ITOIXO0/ K CO3aHNI0 MATEMAaTHUECKUX MOJICIICH:

7. YpaBHeHHE U30TEPMBI XUMHUYECKOH PEaKIUHU TIPH PA3TAIHOM
croco0e BbIpaKeHHsI KOHIIEHTpally. BeipaskeHne ypaBHEHUS
M30TEPMbI XMMUYECKOM peakLuy B CTAaHJAPTHBIX YCIOBUSIX. CBsI3b
MEXTy KOHCTAaHTaMH PaBHOBECHS B 3aBHCHMOCTH OT CITOC0O0a OTTHCAHU
cocTaBa peakunoHHOW cMecu. COOTHOUIEHUS ISl KOHCTAHT PaBHOBECHUS
KN, Km, Kc B nugeansnom pactpope;

8. Meron TémkuHa-11IBapniMana pacuéra KOHCTAHT PaBHOBECHS
XUMHU4ecKol peakuuu. [loHsATHE O JIMHEHHON 3aBUCHMOCTH U
HE3aBHCHMOCTH YPaBHEHUI XMMUUECKUX peakiuil. OCHOBHBIE CIIOCOOBI
onpeeNeHNs JIMHEHHO He3aBUCUMBIX YPaBHEHUN XMMUYECKUX
peaxiuii;

9. BO3MOXHOCTH MOAECTHPOBAHUS MPH TEPMOJUHAMUIECKOM MOAXOJIE K
OIpEeIENICHUIO PABHOBECHBIX 3HAUEHUI yJaCTBYIOIIMX B XMMUYECKUX
peakiisx BemecTB. OCHOBHBIE JOCTOMHCTBA M HEAOCTATKH IIPH
TEPMOANHAMUYECKOM TIOAXO/IE.

10. OcHOBHBIE OHATHSA U ONpeeneHus popManbHONW KHHETUKU:
CKOPOCTh XUMUYECKOH PEaKIiH, CIOCOOBI €€ BBIPaKCHHUS,
MOJIEKYISIPHOCTD PEAKIMH, TOPSIOK PEaKIIH, YaCTHBIHN MOPSI0K
peaKuuu, mocTyIaT XuMHUECKOH KUHETUKH (ypaBHeHHe [ 'ynpa0epra u
Baare), koHCTaHTa CKOPOCTH XUMHYECKOH peakuuu (mpaBuio Bant-
T'odda, ypaBHeHHE AppeHiyca);

11. CxopocTh HEOOPATUMBIX PEaKnuii MepBOro, BTOPOTro, N-0ro
nopsiikoB. O6paTHMast peakiysi epBOro Mopsaka;

12. ObpaTtrmMas peaxifysi BToporo mopsaka (pa3oopaTh TOJbKO YaCTHBIN
ClTyJaii: OTCYTCTBHE B HA4aJIbHBIH MOMEHT BPEMEHH IIPOTYKTOB
peakunu, HayajabHble KOHIEHTPAIMY PEarnpyroIiX BeIIeCTB PaBHBI
Mexay coOoi). [TapannensHble peakuuu;

13. TTocnenoBarenpHBIC peaKInuy MEepBOTo MopsiIka (st TPEX
XMMHUYECKHUX COeNUHEHHH). Pa3o0parts pa3nudHble Cirydan
COOTHOILIEHHUS MEXKAY COOOH KOHCTAHT XUMHUECKUX PEaKIIHii;

14. O61ee ypaBHEHHE JUHAMHUKHA U CKOPOCTH XUMHUYECKOW PEaKIUH,
MPOTEKAONIeH B IOTOKE B PEKUME HJCANEHOTO BEITCCHEHNS.
HeoOpaTtnmast peakiusi mepBoro U BTOPOro MOPSAKOB, MPOTEKAIOIINX B
MIOTOKE B PEXKHUME HUJI€aIbHOTO BHITECHEHUSI.

15. O6paTrmas peakuys IepBOro H BTOPOTO IOPSAAKOB, IPOTEKAIOIINAX
B TIOTOKE B pEXKUME UACANBHOTO BhiTecHeHUs. [TocnenoBaTenbHas
peakuys nepBoro NOpsIKa, MPOTEKAIOIIAs B TOTOKE B PEXKUME
UJEANbHOrO BEITECHEHUSL.

16. KuHeTnKa rOMOI€HHBIX PEAKLUH, IPOTEKAIOIUX B PEXXUME
WJEANTBHOTO TIEpEeMEIINBaHUSL.

DKCHEpUMEHTAILHBIA MOJIX0/] K CO3/IaHUI0 MAaTEMATUYECKUX MOJIEIICH:
17. CraTucTUYECKUE METO/IbI aHAIN3a KCIIEPUMEHTAIbHBIX TAHHBIX:
OLIEHKA HCTUHHOTO 3HAYECHUS U3MEPSIEMON BETMUMHBI U €€ TUCTIEPCUH;
ornpeneNieHre rpyobIX OINOOK; CPETHEB3BEIICHHBIC OLICHKU
JIUCIIEPCUH; aHAJIN3 OJTHOPOJAHOCTH UCXOJHBIX OLIEHOK JIMCIIEPCHH.

18. Ompenenenue qOBEPUTENBHON OMIMOKHU SKCIIEPUMEHTAILHON
OIICHKH M3MepsieMoro napamerpa. OnpeeneHue Yuciia NoBTOPHOCTEH
OTIBITa, 00ECTICUYUBAOIIETO MOTYICHHE 33JaHHON JIOBEPUTEIBHOM
OIMOKH OLIEHKH OTpeenseMoro napamerpa. [IpoBepka HOpMaTbHOCTH
3aKOHA pacIpeeNeHusl.




19. Metox HanMeHBIINX KBaApaToB. CYIHOCT MIAHUPOBAHUS
9KCIIEPUMEHTA B CPABHEHHUHU C HEMOCPEACTBEHHBIM IPUMEHEHHEM
MeTo/]a HANMEHBINNX KBapaToB. CHMMETPHIHBIN W PABHOMEPHBIH
IUIaH OJHO(AKTOPHOTO HKCTIepIMeHTa [IpoBepka aileKBaTHOCTH
MOJTY4E€HHOTO YPaBHEHUS U €ro UCIOIb30BaHKE AJISl ONTHUMHU3AIIH
npouecca. [TonydeHue 3kcoHEeHMATBHON 3aBUCUMOCTH I10
pe3yabpTaTaM 0HO(pAKTOPHBIX IKCIEPHIMEHTOB.

20. MeTtox HaMMEHBIINX KBaPaTOB IIpU 00pabOTKe Pe3yIbTaTOB
MHOT0()aKTOPHOTO SKCHIEPUMEHTA. J[ByXypOBHEBBIi IIaH TIOJIHOTO
(akropHoro skcrepumenta [1OI2n. YpaBHeHHS, TOTydaeMbIe 110
pe3ynbTaram peanusanun wiaHoB [1OD2n. CtatucTryeckuii aHaIN3
3HAYMMOCTH OLICHOK KOA((HUIIMEHTOB YpaBHEHUS, €T0 aIeKBaTHOCTU U
paboTOCIIOCOOHOCTH.

21. ApoOusrit paxTopHsIi skciepumenT 1PO2n-n'. [ImanupoBanne
SKCIIEPUMEHTA IIPH U3MEHSIOIEMCS] BO BPEMEHH BIMSHUU HA IPOIIECC
HeyuTEHHBIX (pakTopoB. Vicnonb3oBanue mianos [1P3I2n JIOD2n-n'
JUTS TIOJTy9eHHUS YPaBHEHU MIpoLiecca B BUIE SKCIIOHCHINATBHOM
3aBUCHMOCTH.

22. MHOroypoBHEBble MHOTO(AaKTOPHBIE TIaHbI, HCIIOIb3YIOIIHNE
CBOMCTBA JaTUHCKUX KBaapaToB. [loctpoenue niuanos. [lomydenue u
WCTIONIB30BaHME IS ONITUMHU3AIINN YPaBHEHUH Pa3IIIHON CTPYKTYPBI.
23. IIpuMeHeHHe METOA0B MPUOIMKEHHBIX BEIYUCICHUH TIPH
00paboTKe pe3ynbTaToOB 3KCIIEpUMEHTOB. OLIEHKU TOUHOCTH U3MEPEHUIT
Y IPUOIIDKEHHBIX BRIYUCICHUH. ONeHKa TOYHOCTH OKOHYATEIHHOTO
pesynbrata. [IpakTiueckoe BEIYUCICHUE OMINOOK.

YucneHHble METOBI PELICHHS 3a/1a4, BO3HUKAIOIIUX MPH
MOJENHPOBAHHH!

24. Pemenue HETMHEHHOTO YPaBHEHUSI METOJIOM JIETIEHHS OTpe3Ka
Homnomiam;

25. Penienne HeMMHEWHOTO yYpaBHEHUs! MeTooM HbloTOHA;

26. PemieHne HEMMHEWHOTO YpaBHEHUS METO/I0M XOP/I;

27. Pemienue quddepeHuuanbsHoro ypaBHeHUsT MeToJoM Dielpa.
MoauduuupoBaHHbIH MeTO Dityiepa. Ananrtaiys MeToia Diliepa Ha
cirydaii cucteM muddepeHInaIbHBIX ypaBHeHHH. OcOOeHHOCTH
petreHns cucteM quddepeHInaTbHEIX ypaBHEHHH IPH
mozaenupoBanuu XTII;

28. Pemenue auddepeHnuansHoro ypaBHeHUs MetooM Pyrre-Kyra
4yeTBEPTOro nopsiaka. Ananranus meroga Pynre-Kyra Ha cioydai
cucreM nuddepeHInanbHbIX ypaBHeHHH. OcOOEHHOCTH peIeHus
cucteM auddepeHnanbHbIX YpaBHEHHH ITpU

KM3

Tewmsl pedpepaToB

5.2. TeMBI THCBMEHHBIX paboT

IIpumepHbIe TeMBI pedepaToB:

1) IIporHo3upoBanue nokazareseil kayectsa kokca M25 u M10;

2) IIporHop3upoBanue mokaszareneit kauecrsa kokca CRI, CSR;

3) [IporHo3upoBaHue MOKa3aTeNeil KauecTBa CMOJIBI KOKCOBaHMUS,

4) OnTUMU3aMsl cOCTaBa YroJdbHOM MIMXTHI 11 KOKCOBaHMUS,

5) [IporHo3upoBaHKe BHIXO/IA JICTYYUX BEIIECTB U3 IUXTHI HA OCHOBE
WCXOJHBIX YIJICH;

6) AIIUTHBHOCTH MOKa3aTeNel KauecTBa YroJIbHOM HIMXTHI;

7) MonenupoBaHue TEMIIEPaTypHOTO MPO(UIIT KOKCOBOTO IIHPOTa 110
NIMPUHE KaMePbl KOKCOBAHUSI.

5.2. Ilepeyenb paGoT, BHINOJIHSE

MbIX 1o AucuuniauHe (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hasparue IIposepsiemble
paboTs! paboTe! HHIMKATOPBL Copeprxanue paboTb
KOMIIETEeHLUI
P1 AynuTtopHBIE AynutopHsie paboTsl. biox Ne (BJI):
paboThI BJI Nel «O611ue Bonpockl MOJACTHPOBAHUS
O0mmme BOIpoCH Nel. CocraBuTh OJIOK-CXEMy JUTS BBIYUCICHUS CYMMBI KBaIpaTOB
MOJIETTHPOBAHUS nepBeIX N 9ncen HaTypalabHOTO psija.

Ne2. CocraButh 610K-cXeMy IS pelieHus 3agaun. KakoBo Bpemst
HaJICHHs Tella, €CIIM U3BECTHBI BBICOTA, YCKOPEHHE, HaYaIbHas
ckopocTs. [IpuMedanue: mpeaycMoTpeTh KOPPEKTHYIO 00paboTKy Beex
BO3MOXKHBIX CIIy4aeB: pelIeHUe He HMeeT KOpHeil; O1MH, /1Ba KOPHS;
3aja4a He UMeeT (PM3UYECKOro CMbICIa.




P2

AynuTtopHBIE
paboThI
AHanuTHYECKUH
HOJXOJ

BJI No2 «AnanuTuueckuii moaxona K MogenupoBanuio XTID»

Nel. Paccuntath HOHHO-MOJIEKYISIpHBINA cocTaB B npucyrctBuu KCN,
pactBopéHHOTO B KosimdecTBe C=10-5 Moib / 1. 3a1aThCcsl 3HAUYCHUAMU
pH B untepsane 0-14 1 4MCIEHHO PacCUUTATh HOHHO-MOJIEKYISPHBIN
COCTaB IaHHOW CHCTeMBI. Pe3ynbTaTsl IpecTaBUTh rpaUuecKy B
UH(OPMATUBHOM BHJIE (MCIIOIB30BATh JIOTAPU(PMHUUYECKYIO IIKAITY
BBIXO/IHOTO TapameTpa). Bee pacaérs! mpou3BecTr B TaOIMIHOM
IIPOLIECCOpE.

Ne2. PaccuntaTh HOHHO-MOJIEKYIISIPHBII COCTAaB pacTBOpa B
TPUCYTCTBUH PACTBOPEHHON YTIIEKUCIOTHI BO3IyXa. 3a1aThCs
3HaueHusamMH pH B unrepane 0-14 ¥ 4UCIEHHO pacCcUUTaTh HOHHO-
MOJIEKYJISIPHBIN COCTaB IaHHOM cucTeMbl. Pe3ynbTaThl IpeacTaBuTh
rpaduuecku B MHPOPMaTHBHOM BHAE (MCHOJIB30BATh
Jorapn(pMHIECKYIO IIKaJTy BEIXOIHOTO nmapamerpa). Bee pacaérs
MPOU3BECTH B TAOIMYHOM IIPOLIECCOPE.

Ne3. 3nauenue pH pactBopa perynupyercs U3MEHeHHEM KOHLEHTPAIUU
conpl. Paccunrath koHneHTpanuio [CO3-] HOHOB B pacTBOpE, € YUETOM
pacTBOPEHHOMN YIIIEKUCIOTHI BO3AyXa. 3a1aThcs 3HaueHussMu pH B
unTepBaje 0-14 1 YUCIEHHO PacCUUTATh HOHHO-MOJIEKYJSPHBIA COCTaB
JJAHHOW crucTeMBbl. Pe3ynbTaThl IpeiCTaBUTh ITpadIecKy B
WHPOPMATUBHOM BH/IE (HCIIOIB30BATH JIOTAPU(HMUIECKYIO IITKATY
BBIXOJIHOTO MapameTpa). Bee pacuérs! mpousBecTy B TaOIUIHOM
IpoLeccope.

Ne4. TIpu xaxom 3HaueHuH pH gocTHraeTcst mpakTHYEeCKH MOJHOE
ocaxxaernne MnS (ITPMnS = 2.5*%10-10), congepkamierocst B pacTBope B
konuuectse 0,005 mMonb, pu ynotpebnernu 50 % u30bITKa ocaguTens.
Pacuér npoussectu Ha 1 1 uccaenyemoro pactsopa. Bee uncnennsie
pacdETHI MPOM3BECTH B TAOIMIHOM IIPOIIECCOpPE, aHATTUTHICCKUE
3aMHCH NIPEAOCTaBUTh B OymMakHOM Bue. M3 kakux cooOpaskeHuit
HAaXOJMTCs KOHLEHTpalus Maprania [Mn2+], u MeXxIy KakuMu
XAUMHYECKUMH (POPMaMH OCYIIECTBISIETCS MaTepHaIbHEIN OaaHc 10
cepe U30BITOYHON KOHIICHTPAIl! OCATUTEIS?

NeS. TIpumep 5. PaccuuTarh paBHOBECHBII COCTaB ra30BOM (asbl IiIst
YCTaHOBUBILETOCS TEP-MOJMHAMUYIECKOTO PABHOBECHS TOTy4EHUS
BOJISTHOTO Ta3a 110 PEaKIIHsAM:

B manHOM 3amaHHM HOCTATOYHO OTPAHHUHTECS BBIBOJOM KyOHUECKOTO
ypaBHeHUs oTHOcuTenbHO pCO.

Ne6. OneHUTE ¢ PU3UKO-XUMIYECKOW TOUKH 3PSHUS, IPU KAKOM
3raveHnn pH nponcxoaut nepexon PbSO4 B Pb(OH)2. N3menenne pH
npoucxoaut 3a cuét NaOH.

B cucteme npennonaraercsi MpoTeKaHUE CIEAYIOIUX XUMUYECKHX
peaxuuii:

YpaBHEHHE MaTepHaIbHOTO OaaHca:

YpaBHEHHE 21EeKTPOHEHTPAIbHOCTH:

[TpumedaHwe: IpH pEIICHNH 331a9H HEOOXOJIMO TI0 HMMEFOIITMCST
YPaBHEHUSIM COCTAaBUTh CHCTEMY HEJIMHEHHBIX ypaBHEHUH, U3 He
BBIBECTH YPaBHEHUE:

W3 cipaBOYHBIX TaHHBIX HEOOXOMMMO ONIPEIETHTh KOHCTAHTHI
xumudeckux peakuuit K1 — K6 coorBercTByromux peakuuii (1)-(6).

W3 npaxkTtuueckux coo0pakeHui yCTaHOBUTD, C KAKON TOUHOCTBIO
HEoOXOIMMO BEIYHCIIATE 3HaUeHHe pH.

HennnreitHoe ypaBHEHNE HEOOXOANMO PEIINTH YETHIPHMSI METOAMHU:
rpaduyecKuM, MOJOBUHHOTO AeneHusi, HerotoHa, xopa. Crenats BEIBOA
0 OBICTPOTE CXOMMOCTH KaXK/I0TO U3 METOJIOB IPH 3a/IJaHHOM TOYHOCTH
MOJTYIaeMOTO Pe3yNbTaTa, a TakKe IPUTOTHOCTH JUTS PEIIeHUS 3a0a4un
(PU3UKO-XIMHYECKOTO MOAEIUPOBAHHS.

PaccmoTpers 9BpHCTHYECKHI METO/, OCHOBaHHBIH Ha crenuuke
perraemMoii 3a1aun, pelIeH:s] CHCTEMBI HeTMHEHHBIX ypaBHEHHIH.

Bce BerumCIEHNS IPON3BECTH B TAOIMYHOM HPOIECCOPE.

Ne7. TTonp3ysch pe3yabTaTamu 3aa4i Ne6 HCKITIOUUTh U3 CHCTEMBI
HEJMHEHHBIX YpaBHEeHUH ypaBHeHHE (3). PemnTh nosydeHHy0 CUCTEMY
YpaBHEHUH 3BPHCTHYECKUM MeTo1oM. CenaTh BBIBOJ O BIHSHUH
ypaBHeHUs (3) Ha MOJEIHPYEMYI0 CUCTEMY U HTOrOBOE 3HaueHue pH.
No8. TTonb3ysck pe3yabTaramu 3a1a4u Ne6 UCKITIOYUTh U3 CUCTEMBI
HEJIMHEHHBIX ypaBHeHHUH ypaBHeHue (3) u (5). Pemnte nmomydennyro
CHCTEMy YpaBHEHHUI IBpUCTHUCCKAM MeTo oM. CIenaTs BEIBOJ O
BIMSAHUY ypaBHeHU (3) 1 (5) Ha MOAETUPYEMYIO CUCTEMY U UTOTOBOE




3HayeHue pH.

No9. TTonb3ysck pe3yabTaramu 3a1a4 Ne6 UCKITIOYUTh U3 CUCTEMBbI
HeJMHEHHBIX ypaBHeHui ypasHeHue (1), (3), (5). Pemnts momydennyro
CHCTEMy YpaBHEHUI IBpUCTHUECKAM MeTo0M. CIenaTs BEIBOJ O
BJIMSHUY ypaBHeHUs (1) Ha MOAETUPYEMYIO CUCTEMY U UTOTOBOE
3HayeHue pH.

Nel0. PemmTs HenMHEHHOE ypaBHEHNE U3 3a1a4H (6) C TOMOIIBIO
BCTPOCHHBIX (DYHKLUI CHeHaIu3upoBaHHoi mporpamMel MathCad.
CpaBHHTH NMOTY4YEHHOE 3HAaYEHHE C YK€ MOTy4EHHBIMU.

Nell. PemmTh cucTeMy HEMTMHEHHBIX ypaBHEHUH U3 3a1a4 (6) ¢
MOMOIIBIO BCTPOEHHBIX (DyHKIMH CIIennaTn3HpPOBaHHON IIPOTPAMMBI
MathCad. CpaBHUTE MOJIydEHHOE 3HAUCHHE C yXKE OTYUYECHHBIMU.
Nel2. Vcxons u3 mOHATHS TMHEHHAS 3aBHCUMOCTh/HE3aBICUMOCTh
XAMHYECKHUX PEaKIHii, C TOMOIIBIO BCTPOSHHBIX MaTEMaTHIECKUX
¢ynxuuit MathCad st cucremsl peakiuit

OmnpeenuTh KOINYECTBO JIMHEHHO-HE3aBUCUMBIX XUMHYECKUX
peakriid. UTo 3TO 03HAYACT C TOYKH 3pEHHUS MaTEMaTHIECKOTO
OMNMCAHUA JaHHOU CHUCTEMbI peaKiuil.

Nel3. Ins HeoOpaTHUMOIl peakluy MepBoOro nopsiaKa:

CocraButh audQepeHuaIbHoe YpaBHEHHE CKOPOCTH U3MEHEHHUS
KoHIeHTparwu A. Pemuts moydeHHoe nuddepeHnnansHoe
ypaBHEHHE MeToA0M Jitepa, MOAUGHIUPOBAaHHEIM MeTOAOM Difnepa,
Pynre-Kyrra. Cnenats BEIBOJ O TOUHOCTH KaXKA0TO U3 METOJOB B
CpaBHEHHH JIpYT ¢ Ipyrom. J[is pacuéra mprHATE CIeayronye
3HAYEHHS HEU3BECTHBIX NTapaMETPOB:

CO0A= 0,7 monb/1; k1=0,001 1/c; h= 0,1 (mmar uHTErpUpOBaHHUS).
Nel4. Jlnst mociieoBaTenbHOM CXeMbl HEOOPATUMBIX XUMHYECKUX
peaxiuii mepBoro nopsaka: A

CocraBuTh cucteMy 1uddepeHnInaTbHbIX YPABHEHUH U PEIIUTS €€ C
HoMo1IBI0 MeToa Diiepa, MoauduIupoBaHHOTO Difnepa, PyHre-
Kyrta 4-oro nopsaka. Caenats BbIBOA O TOYHOCTH IIOTy4aeMOro
pelIeHns, CpaBHIBAsE METOABI MEeX Iy co0oH. {1 pacuéra mpHHAT
ClIeIyIOIIe 3HAUCHUS] HEU3BECTHBIX TAPAMETPOB:

C0A= 0,5 moup/it; COB= COC=0 mous/i1; k1=0,05 1/c; k2=0,07 1/c; h=
0,1 (mar HHTErpUPOBAHN).




P3

AynuTtopHBIE
paboThI
DKCTepUMEHTaTbHBI
W OaX0.

BJI Ne3 «OxcnepruMeHTaIbHBIN MOIX01)

Nel5. C manéxHocteio P = 0,95 obeciednTh 0THOPOTHOCTE
MPEICTABICHHBIX B TAOIHUIIE JAHHBIX, UCKIIOUUB TPyObIe OMIHOKY.
Pemienne nanHo# 3a1a4n OCYILIECTBUTH HA OCHOBE JIBYX METO/I0B:
IpaBuiIa 26 ¥ KpUTEPHsI MAaKCUMAaJIbHOTO OTKJIOHEHUS T. Pacuérsl
BBITIOJTHUTH C UCIIOJIF30BaHHEM TaOJIIMIHOTO ITPOIIeccopa.

Nel6. C momobio aHamu3a 0OJHOPOJHOCTH CpeAHUX. [laTh 3aKIIOUCHUE
0 Bo3MOxHOCTH npeumyinectsa (P = 0,95) ogHoro anmapara nepen
JPYTUAM TI0 TIPOU3BOIUTEIIHHOCTH.

PacuéThl BEIMOTHUTE C UCTIOIB30BaHUEM TaOJIIMYHOTO MIPOIIECCOpa.
Nel7. Ins nmpoBepkH MpaBUIILHOCTH BOJIbTamMrepomerpuyeckoit (BA)
MeTouKH onpeneneHus kaamus Cd HCoiip30Batn aTOMHO-
abcopOmoHHyI0 (AA) METOUKY, HE COJIEPIKAIYI0 CHCTEMAaTHIECKON
norpenrHocTty. IIpu aHanu3e 0AHOTO U TOTO ke 00BEKTa MOTYUCHBI
cneayronie pe3yabTatsl (Hr / Mt Cd):

BA: 20,5; 22,4; 23,4; 20,8

AA: 23,5; 20,1; 19,9; 19,2; 19,0; 22,8

Copep KT 11 BOJBTaMIIEPOMETPUYECKasi METOAMKA CUCTEMATHIECKYIO
MOrpenrHocTb?

Pac4&ThI BBIMOIHUTE C HCIIOIB30BAHUEM TaOJIMIHOTO Mpolieccopa 6e3
HCII0JIb30BaHUs CIEIMaIbHOW HAaJACTPOUKH.

Nel8. Pemuth 3amaqy Nel7 ucronb3yst HaACTPOUKY TaOJIHMIHOTO
mporeccopa.

Nel9. Hcnionb3ys TpU pa3aMyYHbIX FEHEPUPYIOLIUX COOTHOLIECHUS,
COCTaBUTD IUIaHBI dKcriepuMeHToB JIMDD25-2. 3anucats GopMyIIbl IS
pacuéra k03 PUITMEHTOB THHEHHON MOIENH.

Ne20. Ha ocHOBE TaTUHCKHUX KBaJpaToOB COCTABUTh I THYPOBHEBBII
IUIaH NATH(HAKTOPHOTO YKCIIEPUMEHTA JUTS HCCIIeN0BAaHH IIpolecca
UH(ppaKpacHOH! CYyIIKK TPaHYTHPOBAHHBIX MAaTEPUAJIOB B BAKyyMe IPH
HMITYJTECHOM SHEpromnoasoje. [1oIyduTs MaTeMaTHIecKyro B BUIC
CYMMBI HETMHEHHBIX (QYHKIHH ¥ HAWTH ONTHMaJIbHbIC 3HAYCHU
PEKUMHBIX ITapaMeTPOB MPoLecca: MIOTHOCTH TEIIOBOTO MOTOKA Ha
noBepxHocTH ciiost matepuaina Cl (B1/cM2), TonmimHa ¢ost IpoIyKTa
CII (Mm), mnamerpa rpanyn CIII (Mm), BemmanHs! paspspkerns CIV
(MM. pT.cT.) U ckBakHOCTH MMITynbca CV (%,0THOIIEHHE BpEeMEHU
paboThl HH(pPAKPACHOH CYLIHIIKH K 00IIEMY BPEMEHH MPEObIBAHKS B
CYIIIIBHOM Kamepe). Brrxomom mpomecca y (pyo/T) Wil KpUTEpHEM
ONTHMAJIBHOCTH NIPHUHSATA BETMINHA MPUBEAEHHBIX JOXOI0B C YIETOM
MIPOU3BOJUTENBHOCTH YCTAHOBKU U MOTPEOIIEMON MOIIHOCTH.

P4

AynutopHbie
paboTsI
KomOuHmpoBaHHBIH
HOAXOJ

BJI Ned4 «KoMOWHUPOBAHHBIN TTOIXO1»

Ne 21. o narHeIM paboTs! [Koke u xumust. 1978. Ne 8. C.12-14] Ha
ocHoBe [1®D 24 paccunraTs 3HaUeHNS K03()(HUIIMEHTOB IMHEHHOM
MOJIENH [T IPOTHO3UPOBAHUS MOKa3aTesel kauecTBa Kokca M25 u
M10, cpaBHUTH UX C MPEAJIOKEHHBIMU B CAMOW HaY4HOU CcTaThe.
Yka3zaHue K BHIIIOJIHEHHIO 3aanus: Ha jucte TI1 B uHpOopMaTHBHOM
BUJIE CO3JaTh TaOIHIly IITaHUPOBaHUs dKkcniepumenTa [1DD 24, BBectn
cpelHue 3Ha4YCHUS TIoKa3aTelneil kayecTBa kokca M25 u M10 u
paccuuTaTh KO3 GUIIMESHTHI THHSHHON MOJICITH.




P5 JlononHuTeNnbHbIE 1) ANTOpPUTM peIIeHUS] HEeTMHEIHOTO ypaBHEHHUS METOJ0M
TeMBbI AJIs Xop7;
MPAaKTHYECKUX 2) ANTOPUTM peIeHNUs HeTMHEHHOTO YPaBHEHHS METOIOM
3aHATHI HrroTona;
3) ANTOPUTM peIIeHUs] HENUHEHHOr0 ypaBHEHUs] METOJIOM
JIETIEHHs] OTPE3Ka MOTOoJIaM.
4) HVcrionp30BaHme makeTa MpUKIATHEIX mporpamM MathCad
JUI PELICHUs HENMHENHBIX YpaBHEHUM;
5) AnroputM penteHust TuddepeHINaNbHbIX YpaBHEHUI
MeTOoJI0M Diinepa.
6) Anroput™ pemeHns 1uddepeHnnaabHbIX YpaBHEHUI
MOIU(PHULIHUPOBAHHBIM METOIOM Diiepa.
7) ANTOpUTM pelieHus TUPPEPeHITHATBHBIX YPaBHEHUIH
MmeronoM Pynre-Kyra yeTBéproro nopsaka.
8) Hcnonp3oBaHKe makeTa MpUKIATHEIX mporpamM MathCad
Jutst petenus auddepeHnnaibHbIX YpaBHEHHH;
9) Pemenne cucrem anddepeHIManbHBIX YpaBHEHHH METOI0OM
Oitnepa, MoanUIMPOBaHHBIM MeTonOM Jitnepa, Pynre-Kyra.
10) Hcnonb3oBanne nakera NpukiIagHbix nporpamMm MathCad
JUIsL petieHus cucteM JuddepeHInanbHbIX ypaBHEHUH.
11) IpakTHyeckuil aHATHN3 CYIIECTBYIOIINX MOJENEH B 00IacTh
npodecCHOHANBHON KOMITETEHIINH (IIPOTHO3UPOBAHHE TIOKa3aTeNe
KadyecTBa kokca M25 u M10) B makere MathCad.
12) Vcrionp30BaHNe BCTPOSHHOW HAJCTPOMKH TaOIMIHOTO
mporeccopa s PEHIeHHs 3a/1a4 MaTeMaTHIeCKOTro
IpOrpaMMHUPOBaHHUS.
13) Hcnonp3oBanue nporpamMmbl MathCad amist pemenus 3amad

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

DopMoii MPOMEKYTOUHOH ATTECTALIMH [0 TUCLMILTHHE SBISIETCS SK3aMEH.

Hwmxe npencrasnen odpaser Ouiera Ui dK3aMeHa, POBOJIUMOTO B YCTHOH opme.
MMHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPABOBAHIS POCCUMCKOI ®EJIEPALTAN
DenepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTElIbHOE YUIPEKICHHE BBICIIEr0 0Opa30BaHUsI
HALIMOHAJIbHBIM UCCJIEJIOBATEJILCKHIN TEXHOJIOTMYECKHI YHUBEPCUTET
«MUCuC»

HOBOTPOULIKUI ®UITUAT

Kadenpa maTeMaTHKy 1 €CTECTBO3HAHUS
BUJIET Ne 0

JucrunnumHa: «MogaenupoBaHie XUMUKO-TEXHOJIOTHIECKHIX ITPOIIECCOBY
Hanpasnenue: 18.03.01 «Xumuueckast TEXHOJIOTHS»

®opma oOyueHus: ouHast

®opma npoBeeHNS SK3aMEHA: YCTHAS

1. OO01ee npeAcTaBiIeHHe 0 MOJEN. MaTeMaTHUeCKie MOJIENU: ONpeAeIeHUe; TOCTOMHCTBA U HEAOCTATKHU, 110 CPABHEHHUIO
¢ npyrumu hopmamu TipeacTaBieHus Mozean. [lousaTre «MoaenupoBanue». Kiiaccudukanus MaTeMaTHUECKUX MOJIETICH;
2. Pemenne HenmMHEHHOrO ypaBHEHHUSI METOJIOM JIEJIEHUSI OTpe3Ka IOToJIaMm.

3amgaga. B nByx mabopaTopusx IpH ONpeneneHn: KpeMHIS B OHOIOTHYecKOM MaTepraie TuddepeHnnarsHo-
CHEeKTPO(GOMETPHUECKUM METOJOM MOTYUHIH CIIETYIoIe pe3ynbTaTsl (%):

1-0,84; 0,95; 0,91; 0,91

II-0,90; 0,82; 0,96; 0,91; 0,81

CyiecTByeT JIM 3HaUNMOE PACXOXkKACHUE MEeX Ty pe3ylIbTaTaMu JAByX JabopaTtopuii? Eciu HeT, 00be1MHNUTE NaHHBIE B OJHY
BBIOOPKY, paccUMTaiTe cpeanee u aoBepuTenbublii uaTepBai (P = 0,95). Ecnu aa, npoBeanTe pacy€Thl Iis K01 JJaOOpaTOPHH B
OTHENHEHOCTH.

5.4. MeToauka OLIEHKH OCBOCHHS AUCUMILIMHBI (Moay/1s, npakTuku. HAP)

Texymuil KOHTPOIIb:

1) 3amaun

2) KOHTPOJIEHBIE BOIIPOCHI (Ha OCHOBE BOIPOCOB K 3K3aMCHY)
3) pedepatsl.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubaunoreka M3parenscTBO, roa, 3i1. anpec




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.1 | AT. dpsiuko Maremaruyeckoe u Mocksa: MUCuC, 2007,
HAMHTAIIOHHOE https://lib.msk.misis.ru/elib/view.php?
MOJICTAPOBaHNE id_abs=421737
MIPOU3BOJICTBEHHBIX CUCTEM:
MoOHoTrpadus
JI1.2 | Bb.5.CoBeroB, MonenupoBaHue CUCTEM. Mocksa: Beiciias mikona, 2003,
C.ASIxoBneB [IpakTrkyM: yaeOHOE TTOCOOHE
JI1.3 | A.YO.3akreiim OO01as XuMHYECKas M.:Jloroc, 2012,
TEXHOJIOTHS: BBEJICHHE B
MO/JICTUPOBAHNE XUMUKO-
TEXHOJIOTHYECKHUX TIPOIIECCOB:
Yue6.mocobue
JI1.4 |H.A.Camoiinos ITpumeps! 1 3a1a4u 10 Kypey CIIb, Jlans, 2013,
"Maremarnueckoe
MOJICTUPOBAHNE XUMHUKO -
TEXHOJOIMYECKUX MPOLIECcCOB":
YuebHoe nocobue
JI1.5 | AM. I'ymeposn MaremMaTrnyeckoe CI16, Jlans, 2014,
MOJICTUPOBAHNE XUMHUKO -
MaTeMaTHYECKHX MPOIECCOB:
YuebHoe nocobue
JI1.6 | Cabnun A.B. MopenupoBaHue XUMHKO- H® HUTY MUCuC, 2016,
TEXHOJIOTHYECKUX TTPOILIECCOB: www.nf.misis.ru
y4aeOHoe mocobue
6.1.2. Jlono/iHUTEIbLHAS JINTEPATYPa
ABTOpBI, COCTABUTEITN 3arnaBue bubnuoreka W3natenbcTBO, TOM, 371. apec
JI2.1 |H.A.Bypmucrpoa MaremaTuueckoe M.: Jloroc, 2010,
MO/JICTUPOBAHNE
HKOHOMHYECKHX TPOIECCOB:
Mouorpadus
JI2.2 |B.B. bynanos, T.H. Xumudeckass KHHETHKA: Jlansp, 2014,
JlomoBa, B.B. PeiOkun | yueOHOE ocoOHe
JI2.3 | Conosees B.I1., Opranuzanus 5KCIIepUMEHTa: THT, 2016,
Boraros E.M. yueOHOe mocodue
6.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTaBUTENIU 3arnaBue Bubmmnorexa M3parenscTBO, roa, 311. anpec
JI3.1 |B.AKapacés, Opranuzanus 5KCIIepUMEHTa! M.: MUCuC, 1986,
JL.3.Pymmmnckuit Y4ebHo - meTo. mocobue: http://elibrary.misis.ru
N105
JI3.2 | b.JIL.Kamupus, OpraHuzanus SKCIIepUMEHTa: M.: MUCuC, 1986,
B.AKapacés, Meron. yka3anns : N1174 http://elibrary.misis.ru
P.C.Tumaxkosa
JI3.3 | Pymmmnckwmii J1.3. OpraHuzanus SKCIepUMEHTa: Poranpunt MUCuC, 1984,
Y4eOHO-MeToiuecKoe http://elibrary.misis.ru
nocobue Ne 1071
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANHOHHON ceTH « AHTEpHET»
91 |Howuck crareit xxypuana Fuel, u3natensctso Elsevier https://www.sciencedirect.com/journal/fuel
32 |ba3a mannbix "Tepmuueckue KoncranTsl Bemects" http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcom.html
33 | Caift mist 3arpy3ku Maxima https://ru.vessoft.com/software/windows/download/maxima
24 | Caiir mst 3arpy3ku SMath Studio https://ru.smath.com/cloud/
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
IL.1 WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
1.4 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc




I1.5

Microsoft Office 2007 Russian Academic OPEN No Level

I1.6

Microsoft Office 2010 Russian Academic OPEN 1 License No Level

6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

n.1

baza nanneix "Tepmuueckue Koncranter Bemects" http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcom.html

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

| Hasnauenue

OcHarnieHnne

114

IS 3aHATHH
MPAKTUIECKUX

Vuebnas
JIEKIIMOHHOTO
3aHATHH

ayAuTOpUs
THNA,

Kommnekr  yueOHOM  Mmebenmn Ha 56 Mect  mis
oOyvatoumuxcsi, | KommploTep A TOpenojaBatTeNs C
BBIXOJIOM B HHTEpPHET, | CTalMOHApHBI KOMIbBIOTEp Ui
nmpenofaBarens (y BCEX BBIXOJ B HMHTEPHET), IPOEKTOD,
9KpaH HACTEHHBIH, KOMMYTaTrop, JOCKa ayJuTOpHas
MenoBas, Be6 kamepa Logitech, moctym k 3HOC
Vumeepcureta MUCHUC 4yepes nuuHBI KaOWHET Ha
mratpopme LMS Canvas u Moodle, numeH3nOHHBIE
nporpammel MS Office, MS Teams, antusupyc Dr.Web.

127

VYuebHas mabopatopus (KOMIBIOTEPHBII
KJIAcc)

Mebemn Ha 24 MecT
oOyvarounmuxcsi, 12 cTalMOHAPHBIX KOMIIBIOTEPOB  JJIs
CTYICHTOB, 1 CTalMOHAPHBIH KOMITBIOTEP UL
nmpenogaBarens (y BCEX BBIXOJ B HMHTEPHET), IPOEKTOD,
MHTEpaKTHBHAas  JOCKa, JOCKa ayAuTOpHas MeJoBasd,
KOMMYTaTop, BeO Kamepa, NOKyMEHT-Kamepa, JOCTYIl K
BUOC Yrusepcutera MUCHC gepe3 nuaHBINH KaOWHET Ha
miarpopme LMS Canvas u  Moodle, numeH3nOHHBIE
nporpammel MS Office, MS Teams, antusupyc Dr.Web.

Kommmekr — ydeOHOH Ui

123

VYuebHas mabopaTtopus (KOMIBIOTEPHBII
KJ1ace) Kabuner KypCOBOTO u
JMTUIOMHOTO HPOCKTUPOBAHM,
CaMOCTOSATETBHON pabOTHI 00yUaIomuXCs

mebemrn Ha 12 mect
oOyvatounmuxcsi, 12 CcTalMOHAPHBIX KOMIIBIOTEPOB IS
CTYIIEHTOB, 1 CTallMOHAPHBIH KOMIIBIOTEP Ui
npenofaBarenss (y BCEX BBIXOJ B HHTEPHET), MPOEKTOD,
9KpaH, KOMMYyTaTop, BeO Kamepa, NOCKa-(IMMUapT MarH.-
MapkepHas nepeaBmxkHas, aoctyn k OMOC YHuepcurera
MUCHUC 4epe3 nuuHblii kabuner Ha tiatdpopme LMS
Canvas u Moodle, munen3unonnasie nporpamMsel MS Office,

Kommmekr — ydeOHO#H Ui

MS Teams, antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOLIIUXCS

IMoaroTroBka K MPOMEXYTOYHOH aTTeCTAlMK 10 JUCIUILIMHE 3aKJIF0YaeTCsl B M3y4eHUH TEOPETHYECKOI0 MaTepHalla o KOHCIEKTaM
JEKIMH, HICTOYHUKAM OCHOBHOM U JIOTIOJIHUTENIBHON JIMTEPATYpPhI, BKIFOYAst TEMbI CAMOCTOSTEIIBHOTO N3YUECHHS, ODHEHTHPYSICh Ha
CIIMCOK KOH-TPOJIEHBIX BOIIPOCOB TI0 COOTBETCTBYIOIIAM TEMaM.

[Ipu camoCTOSITETFHOM U3y4eHUH MaTepuaia PeKOMEHIyeTCsl 3aHOCUTh B TETPajib OCHOBHBIE MIOHATHS, TEPMHHBI, (POPMYITHPOBKU
3aKOHOB, ()OPMYJIbI M ypaBHEHUSI, BEIBOJIBI 110 H3y4aeMoii Teme. V3yueHue 1r000ro Bonpoca He00X0 MO ITPOBOJIUThH Ha YPOBHE
CYIIIHOCTH, a HE Ha YPOBHE OT/AEIbHBIX SIBICHHUH. DTO crIoco0cTBYeT O0Iee TITyOOKOMY M IIPOYHOMY YCBOCHHIO MaTepHaa.

B cirydae 3aTpynHeHUS U U3ydEHIH AUCIUILTIHEL ClIeyeT 00palmaThes 3a KOHCYIbTanue! K npenogasaTento. Bee neknmnoHHbIe
MaTepHalbl, a TakKe MpakTudeckue 3aaanus npusenensl B LMS Canvas o agpecy kypca https://Ims.misis.ru/enroll/ XHRX69

IIpoBeneHue sx3amMeHa:

DK3aMeH 110 JaHHOW JUCLMIUIMHE TIPOBOAUTCS B YCTHOM (hOpMeE 110 SK3aMEHAMOHHBIM OWileTaM, Ka)KAbli U3 KOTOPBIX BKIIOYAET 2
TEOPETHYECKUX BOIPOCA M OJHO IIPAKTHYECKOE 3a/[aHueE.

IMTokazaTenu 1 KpUTEPHH OIICHUBAHIS YK3aMEHa:

— Ha OIICHKY «OTJINYHOY (5 6ayuIoB) — 0OyJaromuiics: 1eMOHCTPHPYET BEICOKHH YPOBEHb OCBOCHHUS KOMITETEHIINI, BCECTOPOHHEE,
CHUCTEMATHYECKOe U ITyOOKOe 3HaHue y4eOHOro MaTe-pHuaia, CBOOOIHO BBIMONHSAET MPAKTUUECKUE 3a/JaHHs, CBOOOIHO OIIEPHPYeET
3HaHUSMH, YMEHU-SIMHU, IPUMEHSIET UX B CUTYAlUsIX MTOBBIIICHHOH CI0>KHOCTH.

— Ha OIIEHKY «XOpoIoy (4 6aiia) — 00yJarouics: IEMOHCTPUPYET CPEIHUI YPOBEHh OCBOSHHS KOMITETSHITUI: OCHOBHBIE 3HAHMUSI,
YMEHUS OCBOEHBI, HO TOITyCKAIOTCS He3HAUUTEIb-HbIe OIMIMOKY, HETOUHOCTH, 3aTPYAHEHUS NP aHATUTUIECKUX OTEparusx,
HepeHoce 3HaHUH ¥ YMEHHU Ha HOBBIC, HECTAHAAPTHBIC CUTYaLHH.

— Ha OIICHKY «YIOBJIETBOPUTENBHOY (3 Oayta) — 00yJaronuiAcss JEeMOHCTPHPYET MTOPOTOBLIH YPOBEHb OCBOCHHI KOMITCTCHIINIT: B
XO7i€ KOHTPOJIBHBIX MEPONIPHUATHH JTOITYCKAFOTCS OIIHOKY, IPOSBIACTCS OTCYTCTBUE OTACIBHBIX 3HAHIH, YMCHHUI, HABBIKOB,
00YYaIOIIMHCS MC-TIBITHIBACT 3HAUUTEIILHBIC 3aTPYJHEHUS IPH ONIEPUPOBAHNH 3HAHUSMH M YMEHUSIMH HIPH UX Ie-PEHOCE Ha HOBBIE
CHUTYaIUH.

— Ha OIICHKY «HEYIOBJICTBOPHUTEIRHOY (2 Oamta) — oOydJaromuiicss IeMOHCTPHUpPYET 3Ha-HUS He Oonee 20% TeopeTHIECKOTo
MaTepHaa, JOIyCKaeT CYIECTBEeHHBIC OITHOKH, He MOXKET IT0Ka3aTh HHTEIEKTyalIbHbIe HABBIKU PELICHHUs MIPOCTHIX 3a1ad.

— Ha OLICHKY «HEYJOBIETBOPUTENBbHOY (1 0amt) — 0Oydaromuicst He MOXEeT OKa3aTh 3HAHHS Ha YPOBHE BOCIIPOM3BEIICHHS 1
00BsICHEHH HH(DOPMAITHH, HE MOXET IT0Ka3aTh HHTEJ-JICKTyaJIbHBIC HABBIKH PEIICHHUS MIPOCTHIX 3a/1a4.




