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AHHOTaIMS paboyveil mporpaMMBbl JUCITUILIMHBI

AHaJIUTHYECKAsI XUMHUSA U (l)I/I3I/IKO-XI/IMI/I‘IeCKI/Ie
METOAbI aHAJIN3a

3akperuieHa 3a oapa3eeHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckast TEXHOJIOTHS
IIpoduis
Keamuduxanums Bakanasp
®dopma 00yueHust 3a04Has
OO0mast TpyA0eMKOCTh 7 3ET
YacoB o yueOHOMY IITaHy 252 ®DopMbl KOHTPOJISL HA KypCax:
B TOM UYHUCIJIE! 9K3aMeH 3
ayIUTOPHBIC 3aHATHSI 20 3ader 3
caMoCTOsITeNbHAs paboTa 219
4acoB Ha KOHTPOJIb 13

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypce 3

Bun 3anaruit vy | PO Hroro
Jlexnuu 8 8 8 8
JlaGopaTopHsbie 12 112 |12 |12
Uroro ayn. 20 120 |20 |20
Konrakrnas pabora 20 120 |20 |20
Cam. pabora 219 1219 | 219 | 219
Yacel Ha KOHTPOJIb 13 (13 |13 |13
Uroro 252 1252 1252|252




1. HEJIX OCBOEHUA

1.1 | LlemstMu OCBOCHUSI AUCIMILUIMHBI «AHATUTHYECKAs XUMHUS U (PH3UKO-XHUMUUCCKHE METOIBI AHAITN3a) SBIISTFOTCS
TeopeTHYecKas ¥ NPaKkTHYecKas OJroTOBKa CTYZEHTOB 110 BOIPOCAaM BBIOOpA METO/1a aHAIIM3a U €ro IPaKTHYECKOro
OCYIIECTBICHHS ISl HOJTydeHHs! HH(OPMaInK 0 KaYeCTBEHHOM M KOJIMYECTBEHHOM COCTaBE TOT'O MIIM HHOTO 00BEKTA
IIPU peNIeHNH BBITYCKHAKOM 3a/1a4 Oyaymmeil mpodeccnoHaabHOR AeSITENbHOCTH.

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI'PAMMbI

Baox OIT: b1.B

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 |Teopus BepoATHOCTEN U MATEMAaTUUECKAsl CTATUCTHKA

2.1.2 | ®usnyeckas XUMHS

2.2 JucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/151) HE00X0AUMO KaK
npeaulecTByLIee:

2.2.1 |TocynapcTBeHHasi HTOrOBasl aTTECTAIUS

2.2.2 | AucrmrumHs! Mo BeI6opy b1.B.JIB.2

2.2.3 | Aucrumumuael o Beioopy b1.B.JIB.3

2.2.4 | lonoNMHATEIbHBIC TMIABbI (GPU3UICCKON XUMHUH

2.2.5 MOZ[GJ'IPIpOBaHI/IC XUMHUKO-TCXHOJIOTMYCCKUX NPOLCCCOB

2.2.6 | KypcoBas Hay4HO-HCCIIeIOBATENbCKas paboTa

2.2.7 |Pemenue npukiaaHbIX 3a/1a4 ¢ ucnoibzoBanueM MATLAB

3. PE3YJIbTATBI OBYYEHMUA 110 JUCIHHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMU
KOMIIETEHIISAMUA

OIIK-3.1: roTOBHOCTBIO HCII0JIb30BAThH 3HAHUS 0 CTPOCHHMH BeleCTBA, IPHPOJe XHMHYECKO CBA3HM B Pa3/INYHBIX KJaccax
XHMHYeCKUX NPOLecCOB, NPOTEKAIIHUX B OKPY:Kal0lIeM MHpe

3HaTh:

OIIK-3.1-31 aHanuTHYeCKUE TPYIIIEI HOHOB, METOBI HX 00HAPY KEHUS U IIPOBEICHHUS IPYNIIOBOTO aHAIN3a

YK-7.2: ciocOOHOCTH CTABUTH U PelIaTh 32/1a4U B 00J1aCTH, COOTBETCTBYIOLIEeli NPo¢U/II0 MOArOTOBKH, C IOMOUIBIO
COOTBETCTBYIOIIMX AHAJUTHYECKHX, BBIYUCIUTEIbHBIX H IKCIEPUMEHTAJIBHBIX METO/10B

YMmerb:

VYK-7.2-V1 cTaBuTh LIENb ¥ TUIOTE3Y HCCIEA0BaHMsI, TOAOUPATh ONTUMANIbHBIC AaHATUTHIECKUE METOAUKH, PACCUUTHIBATD
MOTPEUTHOCTh ONPEACIECHUS

OIIK-3.1: roTOBHOCTBIO HCIOJIb30BATH 3HAHMS O CTPOEHHH BEIIeCTBA, IPHPOIE XUMUYECKOI CBSI3H B Pa3JIUYHBIX KJIACCAX
XHMHYEeCKHX MPOLECCOB, MPOTEKAIIINX B OKPYKaloIIeM MHpe

YMmerb:

OIIK-3.1-Y1 npoBoauTh aHAJIN3 PACTBOPOB, COJIEPIKAIINUX CMECTh KATHOHOB

IIK-1.10: Cioco0HOCTHI0 MPOBOANTH AHAJIU3 CHIPbSl, MATEPHAJIOB M TOTOBOI MPOAYKIIHH,0CYIIECTBJISITH OLEHKY
pe3yIbTATOB aHAJIM3A

Baanernb:

ITK-1.10-B1 MeTogamMu XUMHUYECKOTO U (PU3UKO-XUMHYECKOTO aHAJIN3a COCTaBa BEIECTBA

IIK-3.1: Cnnoco0HOCTBIO INIAHMPOBATH U NPOBOAUTL U3HYecKHe U XMMUYeCKHe IKCIIePUMEHThI, IPOBOJAMTH 00padoTKY HX
Pe3yJIbTATOB M OLICHHBATH MOTPEIHOCTH, BBIIBUTATh THNOTE3bl M YCTAHABJIUBATHL FPAHUIBI HX MPHMEHEeHHs], IPUMEHATh
MeTO/Ibl MATEMATHYECKOTO AHAIN3a M MOIeJNPOBAHNS, TEOPETHYECKOI0 H IKCIIEPHMEHTAJILHOTO HCCIe0BAHMS

Baanernb:

I1K-3.1-B1 mMeromamu cTaTUCTTHUECKOH 00pabOTKU pe3yNnbTaTOB aHAIN3a

4. CTPYKTYPA U COAEPKAHUE

Kox Haunmenopanue pa3nenos u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kypce HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. KauecTBeHHBIH
aHaJIu3




1.1 AHanuTHYeCKHe PeaKuy 1 2 J1.1
WX THUIBL. Y CIOBUS JI1.5J12.1
BBITTOJIHEHNS] aHAITUTHYECKHUX J2.2
peakiid. JIpoOHbIH 1 01323354
CHUCTEMAaTUYECKUI
KayeCTBEHHBIH aHAIH3.

Knaccugukamus kaTnoHOB
M0 KUCIOTHO-OCHOBHOMY
Mmerony /Jlex/

1.2 Ornpenenenue katroHos I1I, 4 JI1.1J12.1 Pabora B
IV ananutruecknx JI2.2J13.1 MaJIBIX
rpymn /J1a6/ 01323334 rpymmnax

1.3 Amnanus cmecu katroHoB 111, 2 JI1.1J12.1J13. Pa6ora B
IV rpynm /J1a6/ 1 MaJIbIX

01022354 rpymmnax

1.4 KauectBennsrit anammus /Cp/ 7 JI1.1J12.1

2.2
212233524

1.5 MeTtposioruueckue OCHOBBI 12 JIT.1J12.1
AHAIIMTUYECKON XUMHH. J2.2
AHaNUTHUYECKUI CUTHAIL. 21223334
ToYHOCTD pe3yNbTaToOB
aHaJm3a:

BOCTIPOU3BOIUMOCTH H
MPaBUIBHOCTb.
[Torpemnoctu XxuMm.aHanusa.
TOYHOCTP pPe3yJIbTaTOB
aHanmm3a:
BOCIIPOU3BOAUMOCTh U
MPaBUIIBHOCTb.
JloBepuTenbHbIN HHTEPBAIL.
[Ipenen obHapyxeHUS.
O6paboTka pe3yIbTaToB
n3Mepenuid. Ciyuaiinble
norpemHocTy. Mx onenka.
3Havamue udpel U npaBuia
okpyriaenus. /Cp/

Pazgen 2.
I'paBumerpuyeckuii
a”HaJam3

2.1 Ornepanuu B 8 JIT.1J12.1
TrPaBUMETPUUYECKOM aHAIIN3E. 21222354
BnusHue paziauyHbIx
(hakTOpOB Ha MOTHOTY
ocaxxaeHus. Bridoop
ocanuTens. Y CIoBUS
OCaXKIICHHS
KPUCTAIIIMUECKUX U
amop¢HBIX ocankos. /Cp/

2.2 Ocaxnaemas u 6 JIT.1J12.1
TPaBUMETPUYECKAs 2.2
(hopmbL. TpeOoBaHus K HUM. 212233324
I'paBumeTpuueckmii
MHOXXHUTEINb, pacdeTsl. /Cp/

2.3 Ocaxpaenue (O6pazoBaHme 2 JI1.1J12.1
ocazka) /Cp/ 21525354

2.4 [IpoBenenue npoObI Ha 8 JI1.1
MIOJIHOTY OCaXK/ICHUS U JI1.2J12.1
pOMBIBaHHS ocajka. [Ipoba 01323354
HA TOJIHOTY
poMbIBaHUs. OUILTPOBAHUE,
npokanmuBaHue ocanxa. /Cp/

2.5 B3BemmBanne u 4 JI1.1J12.1
OnpezesieHe MacChl Cepbl B 2.2
ocazke. Pacuetsl. /Cp/ 215253 54




2.6

['paBumerpuueckuii
anamus /Cp/

J1.1
JI1.4J12.1
510520354

Paznen 3.
Turpumerpuyeckuit
aHaImn3

3.1

TutpuMeTprudecKuil aHaIu3:
TpeboBaHHS K PEaKITUSIM.
MeTtoab! TUTPOBAHMUSL.
CranpapTHbie U
CTaHJapTU30BAHHbIC
pactBopsl. Touka
HKBUBAJIIEHTHOCTU M TOYKA
KOHIIa TUTpoBaHUsl. CKayok
TUTpOBaHUs. Pacuer KpUBBIX
TuTpoBaHus. Pacyer
PE3yAbTaTOB NPSIMOTO U
00paTHOr0 TUTPOBAHMUA,
TUTPOBAHUS 11O

3amerenuto /Cp/

J1.1
JI1.2J12.1
010323354

32

Kucnorno-ocHoBHOE
TUTpoBaHue. MHIMKaTOPBHI.
Kpussle TutpoBanus. Pacuer
(hakTOpa SKBUBAJICHTHOCTH .
[Ipurorosnenue padbounx
pactBopoB. Beibop
WH/IAKAaTOPOB.
WnnukaTopHbie
[orpemxocTy. TUuTpoBanue
MHOT'OOCHOBHBIX KUCIIOT U
MHOTOKHCIIOTHBIX
ocHoBaHUH. OCOOEHHOCTH
TUTPOBAHUS COJIEH CIa0BIX
KHCJIOT U ocHOBaHUH. /JIex/

JI1.1J11.2
J1.3
JI1.6J12.1
01323334

33

TurpumeTpudeckuil ananus.
Kucnorno-ocHoBHOe
tutpoBanue. /Cp/

JI1.1J11.2
JI1.3J12.1
3105203354

34

KucmoTHO - ocHOBHOE
tutpoBanue /Cp/

JI1.1J11.2
JI1.3J12.1
0103023334

3.5

OKHUCIUTENBHO-
BOCCTaHOBHUTEIILHOE
TuTpoBaHue. MaKkTopHI,
BIIMSIONINE HA BETUIUHY
CKauKa TUTPOBaHHUS B
PEOKCUMETPHH.
Ilepmanranaromerpusi.
XpomaromeTpusl.
Honomerpusi.
BbpomaTomerpus.
[Ipurorosnenue u
CTaHAAPTU3aLUsI TUTPAHTOB .
VYcioBus TUTPOBAHUSL.
Wupnukaropst. Kpussle
TuTpoBaHus. Pacuer paxTopa
SKBHBAJIEHTHOCTH . Pacuer
KpHUBBIX TUTpoBaHus. /Cp/

16

J1.1
JI1.3J12.1
01023354

3.6

OKUCIUTENBHO -
BOCCTaHOBHUTEIILHOE
TUTPOBAHUE.
[Mepmanranaromerpus /Cp/

J1.1
JI1.3J12.1
01023354

3.7

OKUCIUTENBHO -
BOCCTaHOBHUTEIIbHOE
tutpoBanue /Cp/

J1.1
JI1.3J12.1
0103023354

Paznean 4.
KomnuiekcoHomeTpust




4.1 Kommnekconomerpuueckoe 16 JI.1J12.1
tutpoBanue. Kommnekcon 3 2132053 54
(TpunoH b) xax ocHOBHO#

KOMIUIEKCOOOpa3yIOIHii
pearenT. IHaukaTopsl.
Kpussre TutpoBanus. Pacuer
KPHUBBIX TUTPOBAHUS .
YcnoBHbIE KOHCTAHTbI
ycroiuuBocTH. DaKkTOpHI,
BIIHSTFOIIME Ha BEIUIHHY
CKa4Ka TUTPOBAHUS B
KOMIUIEKCOHOMETPHUH:
KOHLICHTPAIIHS
JTOTIOTHUTEBHOTO JINTaH A H
pH pactBopa. Pacuer
pe3yJIbTaToB

tutpoBanus. /Cp/

4.2 Kommiekconomerpuueckoe 4 JIT.1J12.1
tutpoBanue /Cp/ 2132053 54

43 Kommnekconomerpuueckoe 4 JI1.1J12.1
TUTPOBAHUE. 2132053 54

/Cp/
Paznea 5. ®usnko-
XUMHYeCKHE MeTObI
aHajIm3a

5.1 DU3NKO-XUMUYECKHE METO/IBI 4 J.1
ananmu3a. Kimaccudukarus JI1.2J12.1
MeTo0B /JIex/ 01323334

5.2 DNEKTPOXUMUIECKHE METOIbI 2 JI1.1
ananusa /Cp/ JI1.2J12.1

31323354

53 CHeKTpOCKOIINYECKUE 2 J.1
(ONITUYECKHUE) METOBI JI1.2J12.1
ananmusza /Cp/ 215233324

5.4 Xpomororpapuieckue 4 JI1.1
MeToabl aHanm3za /Cp/ JI1.2712.1

01323354

5.5 Pagnomerpuueckue METObI 2 J1.1

ananusa /Cp/ JI1.2J12.1
313233 54

5.6 Macc-cniekrpomMeTpryuecKkue 4 J.1

Metoabl aHanu3za /Cp/ JI1.2J12.1
21323354

5.7 IToaroToBka mpob K aHAIH3Y. 2 J.1

Ommbku ananmza /Cp/ JI1.2712.1
01323334

5.8 MeTtoap! IPUTOTOBJIEHUS 2 JI1.1
CTaHAAPTHBIX JI1.2J12.1
pactBopoB /Cp/ 2132253 54

5.9 CraTtuctudeckas oopadboTka 2 J1.1
pe3yabpTaToB aHamu3oB /Cp/ JI1.2J12.1

21323354
5.10 | Kougykromerpus /Cp/ 2 JI1.1J12.1J13.
3
01323334
5.11 | ®oromerpuyeckue METO bl 6 JIT.1JI2.1 Pabora B
ananmsa /J1a6/ 21323354 MaJTbIX
rpymmax
5.12 | IloTeHHOMETpUYECKHE 2 JI1.1J12.1J13.
METO/Ibl aHAJIH3A. 3
Omnpexenenue xpoma 212233524

METOOM
MOTEHLIHOMETPUIECKOTO
tutpoBanus /Cp/




5.13

Ilorenunomerpuyeckue
METO/IbI aHANU3A.
Onpenenenue KUCIOTHOCTU
cpenst /Cp/

JI1.1J12.1J13.
3
510520354

5.14

OIeKTporpaBUMETPUICCKUH
METO/I OTIPEACIICHUS
COJIepKaHUs M B

cramu /Cp/

JI1.1J12.1
01030233524

5.15

OOmas xapakTepucTHKa u
KiaccuuKanus
CIIEKTPATBHBIX METOIOB
aHanu3a. ATOMHBIE U
MOJIEKYJISIPHbIE CHIEKTPBI, UX
HPOUCXO’KJICHHUE, BUJI 1
OCHOBHBIE XapaKTEPHCTHKH.
AGcopOmoHHast
CIIEKTPOCKOIINSL: ee
CYIIHOCTb.

/Cp/

J1.1
JI1.4J12.1J13.
3
010203354

5.16

DOTOMETPUYECKUM aHATIU3.
OCHOBHOH 3aKOH
CBETOITOTJIONICHHS,
ONITUYECKAs TUIOTHOCTH,
IIPOILyCKaHKe, MOJIIPHBIN
K03 HIHeHT
CBETOTIOTJIONICHNSI.
AITMTUBHOCTH
CBETOIOTIIOLICHHS. Y CIIOBUS
coOmoieHns 3akoHa byrepa-
Jlambepra-bepa. I1prnbopst
Ut POTOMETPUH U
crnekrpodoromerpuu. Beibop
ONTUMAITLHBIX YCIOBUH
(hoTtomerpruyeckoro
onpenenenus. CnocoOsl
OIIpECIICHHs KOHIICHTPALIIH.
KauecTBennslii u
KOJINYECTBEHHBIN aHAJIH3.
AHanu3 B BUIUMOIA,
yIBTPadUOICTOBON H
nHppaxpacHoit 001aCTH.
Pacuers! B
(hoTOMETPHUIECKOM aHaJIH3e
/Cp/

J1.1
JI1.2J12.1
0103023354

5.17

Omnpenenenue Meau (2)
METO/IOM
nudhepeHInaTbHON
dboromerpuu /Cp/

JI1.1J12.1
010223354




5.18

Mertonsl KonebaTensHON
CIEKTPOCKOIIHH.
KonebarensHbIe CIIEKTPHI
Mornekyn. x ocobeHHOCTH.
Knaccugukamust MeToaoB no
CHOCO0Y MOTy4CHHS
KoJie0aTeIbHBIX CIIEKTPOB.
[IpuHumnuansHas cxema
npudopa.OCHOBHBIC THUIIBI
HCTOYHHUKOB M3ITyUCHUS,
nerekTopoB. KauecTBeHHbIM
(MONEKyJISIPHBINA, CTPYKTYpHO
-IpYMIIOBOI) U
KOJIMUECTBEHHBII aHAJIH3
merogamu K- u KP-
CIEKTPOCKOIIHH.
Mertponorudyeckue
XapaKTEePUCTUKH U
AHAJMTHYCCKUEC
BO3MOKHOCTH METO/IOB,
CpaBHEHHE C METOAOM
cnexkpodortomerpun.Ilpumep
bl HcTionb3oBanus. /Cp/

JI1.1J11.3
JI1.4J12.1J13.
2
010223354

5.19

MonexynsipHast
JIIOMHHECIICHTHAS
cnexrpockonus.Knaccudurka
LU BUJOB JTIIOMUHECLEHLINU
0 UCTOYHUKAM
BO30YKICHUS
(XeMHUITFOMHUHECLICHITHS,
OHOTIOMUHECIICHITHS,
AJIEKTPOIFOMUHECICHITHS,
(hoTomOMUHECTICHITUS | AP.),
MEXaHU3MY U JUIUTEILHOCTH
cBeueHus. dayopecieHys u
docdopecnenims. Cxema
S6nouckoro. 3akon Ctokca-
Jlommens, mpaBuio
3€pKaJIbHOM CUMMETPUH
JleBmuHa. IlpuHnunuanpHas
cxema rpubopa. PakTopsl,
BIIMSIFOIIME HA
WHTEHCUBHOCTD
momuHecueHmy. TymeHue
JIIOMUHECIICHIINH.
CriextpanbHbie U (PHU3HKO-
XUMUYECKHE
nomexu.KonnuecTBeHHbII
aHaJIU3 JIIOMUHECLIEHTHBIM
meroaom. /Cp/

J1.1
JI1.2J12.1
0102232354




5.20

O01mas xapakTepucTuKa
AIEKTPOXUMHUYECKHUX
MetooB. Knaccupukarust.
DNEKTPOXUMUYECKUE STUCHKH.
WHauKaTOpHBIN JIEKTPOI U
3JIEKTPOJI CPABHEHUSI.
PaBHOBecHBIE 1
HEpaBHOBECHBIE
ANIEKTPOXUMHUYECKHE
CHCTEMEI. SIBIICHU,
BO3HHKAIOIIUE MTPH
MPOTEKaHUH TOKa
(oMHyecKoe najieHue
HaTPSHKESHIS,
KOHIIEHTpAIlMOHHAS U
KHHETUYECKasl MOJISIpU3alins).
[Monspr3anuoHHbIe KPUBBIC H
WX HMCIIOJIb30BaHUE B
Pa3NUYHbIX
AIEKTPOXUMHUYECKHUX
METO/IaxX.

/Cp/

J1.1
JI1.2J12.1J13.
1
010223354

5.21

Konnykromerpus:
HU3MepeHue
ANEKTPOIPOBOTHOCTH
aHAJM3UPYEMOT0 PacTBOpA.
Teopernueckue OCHOBBI
MeToja.
OIeKTPOIPOBOAHOCTD
pacTBOpOB (yAenbHas,
SKBUBAJICHTHA ).
DnextpodopeTndeckuii 1
peaKcaoOHHBIE Y(PPEKTHI.
3aBUCHMOCTh
AJIEKTPOTIPOBOTHOCTH OT
KOHILICHTPAIIMH 3JIEKTPOIHUTA
B pacTBOpE.
DNeKTPOIPOBOAHOCTH
0OecKOHEeYHO pa30aBIeHHOTO
pactBopa. /Cp/

1.1
JI1.2J12.1
01020354

5.22

Konnyxromerpuueckoe
TUTpOBaHUE. B KpUBBIX
KOHIYKTOMETPUYECKOTIO
TuTpoBaHus. [Ipumepsl.
OCOOEHHOCTH U TOCTOMHCTBA
MeToza. BricokouacToTHOE
TUTpOBaHue. THIIbI
U3MEPUTEIIBHBIX STUEEK.
INonspuzanus Monekys B
I10JI€ BBICOKOM 4acTOThI
(opueHTaLMOHHAs U
nedpopmarmonnas). /Cp/

J1.1
JI1.4J12.1
010323354

5.23

Omnpenenenue dapus
BBICOKOYACTOTHBIM
TUTPOBAHUEM /Cp/

JI1.1J12.1J13.
3
013023334

5.24

Omnpenenenue MeI0YHOCTH
BOJIbI TOTEHIIMOMETPUICCKUM
THUTPOBaHUEM /Cp/

JIT.1J12.1J13.
3
010203354

5.25

DIEeKTPOXIMHUYECKHUE METOIBI
ananu3a /Cp/

JI1.1J12.1
013023334

5.26

/dp/

5.27

/Dx3amen/

JI1.1J12.1
01023354




