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dopma o0yueHHs 3a04Has
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PykoBomutenpb noapasaencHus K.¢.-M.H., noueHT [tonTtep J[.A.



1. HEJIX OCBOEHUA

1.1 | LlemstMu OCBOCHUSI AUCIMIUINHBI «AHATUTHYECKAs XUMHS U (PU3HKO-XIMHUUECKHE METO/IBI aHATN3a) SIBIISTFOTCS
TeopeTHyecKas U MpakTHYecKas MOJr0TOBKa CTY/ICHTOB 10 BOIIpOcaM BHIOOpa METO/A aHaM3a U ero MPaKTHYECKOro
OCYIIECTBIICHUS JUIA TTOydeHHs] HHPOPMAIINK O KAYECTBEHHOM M KOJIMYECTBEHHOM COCTABE TOT'O MJIM MHOTO 00BEKTa
IIPU pEeNIeHNH BBITYCKHIKOM 3a1a4 Oyaymiel mpoghecCHOHANBHON eI TeTbHOCTH.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITIPOI'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 |TocynapcTBeHHas HTOTOBAas aTTECTALUA

2.2.2 | AucrmrumHsl o Bei6opy 61.B.J1B.2

2.2.3 | Aucturmumuael o Beioopy 51.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
KOMIIETEHIIUSIMHT

OIIK-3.1: roTOBHOCTBIO HCIIO/Ib30BATH 3HAHNUS 0 CTPOCHUH BelleCTBA, IPHPO/e XHMHYECKOH CBSA3U B Pa3JIMYHBIX KJaccax
XHMHYeCKUX NPOLecCOB, NPOTEKAIIHUX B OKPY:Kal0lIeM MHpe

3HaTh:

OIIK-3.1-31 aHanuTHYEeCKHE TPYIIIHI HOHOB, METOABI X OOHAPYKEHUS M IPOBEICHNUS IPYIIIOBOTO aHAIN3a

YK-7.2: cnocoOHOCTDH CTABUTDH H peuiaTts 3a1a41 B 06.]'[2CTI/[, COOTBeTCTBleHIeﬁ l'lpO(l)l/l.]'ll() noAroTOBKH, C IOMOIIBIO
COOTBETCTBYHOIIHUX AHAJIUTUYICCKHUX, BBIYHC/IUTEC/IBbHBIX U OKCIICPUMEHTAJIbHBIX METOA0B

YMmerb:

VYK-7.2-Y1 cTaBuTh LeNb U TUIOTE3Y UCCIIEAOBAHNUS, TOAOHPATH ONTUMATEHBIE aHATUTHYECKIE METOTUKH, PACCUUTHIBATH
MOTPEUTHOCTh ONPEACIECHUS

OIIK-3.1: roTOBHOCTBIO UCOJIb30BATH 3HAHHS 0 CTPOEHHH BelleCTBA, MPHPOIe XHMUYECKOIi CBSI3H B Pa3THYHBIX KJIaccax
XHMHYEeCKHX MPOLECCOB, MPOTEKAIIINX B OKPYKaloIIeM MHpe

YMmerb:

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

IMK-1.10: Crioco0HOCTHI0 MPOBOANTH AHAJIU3 ChIPbS, MATEPHAJIOB M TOTOBOI MPOIYKIIUH,0CYIIECTBIATH OLEHKY
pe3yIbTATOB aHAJIM3A

Baanernb:

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

IIK-3.1: Cioco0HOCTBIO INIAHUPOBATHL U NPOBOAMTH (u3HYeckne U XMMHUYECKHe IKCIIEPUMEHTBI, IPOBOIUTL 00padoTKY MX
Pe3yJIbTATOB M OLICHHBATH MOTPEIHOCTH, BBIIBUTATh THNOTE3bl M YCTAHABJIUBATHL FPAHUIBI HX MPHMEHEeHHs], IPUMEHATh
MeTO/Ibl MATEMATHYECKOTO AHAIN3a M MOIeJNPOBAHNS, TEOPETHYECKOI0 H IKCIIEPHMEHTAJILHOTO HCCIe0BAHMS

Baanernb:

[1K-3.1-B1 mMeromamu cTaTUCTTHUECKOH 00pabOTKU pe3yabTaTOB aHAIH3a

4. CTPYKTYPA U COAEP)XAHUE

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

Paznen 1. KauecTBeHHBIH
aHaJIu3




1.1 AHanuTHYeCKHe PeaKuy 1 2 J1.1
WX THIIBL. Y CJIOBUS JI1.5J12.1
BBITIOJIHEHUST aHATUTHYECKUX J2.2
peakiid. JIpoOHbIH 1 01323354
CHUCTEMaTUYECKHI
KayeCTBEHHBIH aHAIH3.

Knaccugukamus kaTnoHOB
M0 KUCIOTHO-OCHOBHOMY
Mmeroay /JIex/

1.2 Ornpenenenue katroHos I1I, 4 JI1.1J12.1 Pabora B
IV anamutmaeckux JI2.2J13.1 MaJbIX
rpym /J1a6/ 01323334 rpymnmnax

1.3 Ananu3s cmecu katuoHoB 111, 2 JIT.1J12.1J13. Pabora B
IV rpynm /J1a6/ 1 MaJIbIX

01323354 rpymmax

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

2.2
212233524

1.5 MeTtposioruueckue OCHOBBI 12 JIT.1J12.1
AHATUTUIECKON XUMHUH. J12.2
AHaNUTHUYECKUI CUTHAIL. 21223334
To4YHOCTH PE3yaBTaTOB
aHanmm3a:

BOCTIPOU3BOIUMOCTH H
MPaBUIBHOCTb.
[Torpemnoctu XxuMm.aHanusa.
TOYHOCTH PE3yIBTATOB
aHanmm3a:
BOCIIPOU3BOAUMOCTh U
MPaBUIIBHOCTb.
JloBepuTenbHbIN HHTEPBAIL.
[Ipenen oOHapyKeHUSI.
O6paboTka pe3yabTaToB
n3mepennid. CiyqaiiHbie
norpemHocTy. Mx onenka.
3Havamue udpel U npaBuia
okpyrnenus. /Cp/

Pazgen 2.
I'paBumerpuyeckuii
a”HaJam3

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

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

2.3 Ocaxaenue (O6pa3oBaHue 2 JI1.1J12.1
ocazka) /Cp/ 21525354

2.4 [IpoBenenue npoObI Ha 8 JI1.1
MTOJIHOTY OCQXKICHHS 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
PE3YJIBTATOB MPSIMOTO 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,
BIIMSIOIIUE HA BETHUHHY
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.
Komnuiekconomerpust




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

KOMIUIEKCOOOpa3yroIHit
pearenT. IHaukaTopsl.
Kpussre TutpoBanus. Pacuer
KPHUBBIX TUTPOBAHUS .
YcnoBHbIE KOHCTAHTbI
ycTOoMunuBOCTU. DaKTOPBHI,
BIIHSTFOIIUC HA BETHINHY
CKa4Ka TUTPOBAHUS B
KOMIUIEKCOHOMETPHUH:
KOHLICHTPAIIHS
JTOTIOTHUTEBHOTO JINTaH A H
pH pactBopa. Pacuer
Pe3yabTaTOB

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
pe3ynbTaToB ananu3oB /Cp/ JI1.2J12.1

21323354
5.10 | Kouaykromerpus /Cp/ 2 JIT.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 MeITH B

cramu /Cp/

JI1.1J12.1
01030233524

5.15

OOmas xapakTepucTHKa u
KiaccuuKanus
CIIEKTPATBHBIX METOIOB
aHanu3a. ATOMHBIE U
MOJIEKYISPHBIE CHEKTPBI, UX
HPOUCXOK/ICHUE, BUJI U
OCHOBHBIE XapaKTEPHCTHKH.
AGcopOmoHHast
CIIEKTPOCKOIINSL: ee
CYILHOCTb.

/Cp/

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

5.16

DOTOMETPUYECKUM aHATIU3.
OCHOBHOH 3aKOH
CBETOITOTJIONICHHS,
ONITUYECKAs TUIOTHOCTH,
IIPOILYCKAHUE, MOJISIPHBIN
K03 HIHeHT
CBETOTIOTJIONICHNSI.
AITMTUBHOCTH
CBETOIOTIIOLICHHS. Y CIIOBUS
cobOmoieHns 3akoHa byrepa-
Jlambepra-bepa. I1prnbopst
Ut POTOMETPUH U
crnekrpodoromerpuu. Beibop
ONTUMAITLHBIX YCIIOBHHA
(hoTtomerpruyeckoro
onpenenenus. CnocoOsl
OIIpECIICHHs KOHIICHTPALIIH.
KauecTBennslii u
KOJINYECTBEHHBIN aHAJIH3.
AHanu3 B BUIUMOIA,
YIbTPapHOIETOBOM U
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
MoIeky. 1x ocobeHHOCTH.
Knaccugukamust MeToaoB no
CHOCO0Y MOTydeHUs
KoJie0aTeIbHBIX CIIEKTPOB.
[IpuHumnuansHas cxema
npudopa.OCHOBHBIC THUIIBI
WCTOYHHUKOB HU3ITydCHUS,
nerekTopoB. KauecTBeHHbIM
(MONEKySIPHBIN, CTPYKTYPHO
-IpyNIoOBOK) U
KOJIMUECTBEHHBII aHAJIH3
merogamu K- u KP-
CIEKTPOCKOIIHH.
Mertponorudyeckue
XapaKTEePUCTUKH U
AHAJMTHYCCKUEC
BO3MO>KHOCTH METOJIOB,
CpaBHEHHE C METOAOM
cnexkpodortomerpun.Ilpumep
bl HcTionb3oBanus. /Cp/

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

5.19

MonexynsipHas
JIIOMHUHECIICHTHAS
cnexrpockonus.Knaccudurka
LU BUJOB JIIOMUHECLIEHIIUN
0 UCTOYHUKAM
BO30YKIEHUS
(XeMUITFOMUHECIICHITHUS,
OHMOTIOMHUHECIICHITHS,
AJIEKTPOIFOMUHECIICHITNS,
(hoTomoMuHECTISHIIUS | P.),
MEXaHU3MY U JJIUTEIIEHOCTH
cBeueHus. DayopecneHus u
docdopecnenims. Cxema
Sl6nmonckoro. 3akon Crokca-
Jlommens, mpaBuio
3€pKaJIbHOM CUMMETPUH
JleBmuHa. IlpuHnunuanpHas
cxema rpubopa. PakTopsl,
BIIMSIFOIITUC HA
WHTEHCUBHOCTD
JOMUHecieHIuU. TylieHue
JIIOMUHECLICHLIUH.
CriextpanbHbie U (PHU3HKO-
XUMUYECKHE
nomexu.KonnuecTBeHHbII
aHaJIU3 JIIOMUHECLEHTHBIM
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,
BO3HHKAIOIINE MIPH
MPOTEKaHUH TOKa
(oMHyecKoe najieHue
HaTpsHKEHUS,
KOHIIEHTpAIlMOHHAS U
KHHETUYECKasl MOJISIpU3alins).
[Monspr3anuoHHbIe KPUBBIC H
WX HMCIIOJIb30BaHUE B
Pa3NUYHbIX
AIEKTPOXUMHUYECKHUX
METO/IaxX.

/Cp/

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

5.21

Konaykromerpusi:
HU3MepeHue
ANEKTPOIPOBOTHOCTH
aHaJM3UPYEMOTO PacTBOpA.
Teopernueckue OCHOBBI
MeToja.
OIeKTPOIPOBOAHOCTD
pacTBOpOB (yIenbHasi,
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

Konnykromerpuueckoe
TUTpOBaHUE. B KpUBBIX
KOHJYKTOMETPHUYECKOTO
TuTpoBaHus. [Ipumepsl.
OCOOEHHOCTH U TOCTOMHCTBA
MeToza. BricokouacToTHOE
TUTpOBaHue. THIIbI
U3MEPUTEIIBHBIX STUEEK.
INonspuzanus MoneKky 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/

13

JI1.1J12.1
01023354

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB







5.1. Bonnpochl 1511 caMOCTOATEIbHOM NOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Bonpocs! k sk3ameny (OIIK-3.1; TIK-1.10; T1K-3.1; YK-7.2)
1. Lenw u 3ama4n aHATMTHYECKON XUMHH. DJIEMEHTHBIH, MOJICKYISPHBIH, (a3oBbii aHanmu3. CTalud XUMHIECKOTO
aHaJn3a.
2. MeTtposioruueckue OCHOBBI aHAIUTUYECKOW XMMHUU. AHAIIUTUYECKUHM CUTHAN. TOYHOCTb pe3yibTaTOB aHAIMU3a:
BOCHPOU3BOMMOCTb U MPAaBUIILHOCTD. [lorpenHocty xuM.ananusa. TOUHOCTb pe3yabTaTOB aHAIN3a: BOCIPOU3BOJUMOCTb U
TpaBIIBHOCTE. JloBepuTENbHEIN nHTEpBaI. [Ipexen oOHapyKeHUS.

3. Craructudeckas o0paboTka pe3yapTaToB m3MepeHnii. CiaydaiHble morpemHocTy. VX orneHka. 3ak0OH HOPMaJIbHOTO
pacnpenenenus. t-Pacnpenenenue. CpaBHeHHE AUCHIEPCHI U CPETHUX JIBYX METO0B aHANN3A.

4, IIpo6ooT6op U mpobomnoaroToBka. I[IpeacTaBUTEIBHOCTE MPOOBI B XUMUYECKOM aHanmu3e. OTOOp cpemHei mpookI.
IToaroroBka mpoOkI K aHATH3Y.

5. KauectBennslii ananu3. [IpeqMer U METOABI KaUeCTBEHHOTO aHaln3a. AHATUTUYECKUE PEaKIMHU U UX TUMBL. Y CIOBUA
BBITIOJTHCHNS aHATUTUYCCKHUX peakiuid. JIpoOHBIN B CHCTEMaTHYeCKHI KauyeCTBCHHBIH aHaIN3.

6. KauectBenHsIit aHanu3. ['pynmoBsie peareHTH W TpeOOBaHMA K HUM. Kiaccudukarys KaTHOHOB TI0 KHCJIOTHO-
OCHOBHOMY MeToay. [IpuBecTy mpuMephbl KaueCTBEHHBIX PEAKIIU HAa KATUOHBI 3 U 4 aHATUTUIECKUX TPYII.

7. Perymuposanue pH pactBopoB. bybepnsie pactBopsl. [Ipunimmn neiicteus OydepHbix pactBopoB. [IpuBectu mpumep.
8. I'paBumerpuueckuii Mmeron. CyllHOCTb IpaBUMETPHUECKOro aHanu3a. Onepanuy B IpaBUMETPUUECKOM aHAJIM3E.

Bemnunna HaBecku. Ocakgaemast 1 TpaBuMeTprueckas popmsl. TpeboBanus k HUM. MI3MeHeHHs cocTaBa 0caika IpH
BBICYLIMBAaHUY U TIpoKanuBaHuu. [ paBuMeTpudeckuii pakrop.

9. Turpumerpuveckrue MeTosl. TpeOoBaHUS K peakiusM. MeTobl TUTPpOBaHUs (MpsIMOe, 00paTHOE, TUTPOBAHUS O
3amernieHno). CTaHIapTHRIE U CTaHIapTU30BAaHHBIC PACTBOPEI.

10. Kpussre TutpoBanus. Ckagok TUTpOBaHMS. TOUKa SKBUBAJICHTHOCTH M TOYKA KOHIA TUTPOoBaHUSA. CHOCOOBI
YCTaHOBJIEHUSI KOHEYHON TOUKH TUTPOBAHHUSL.

11. KucnoTHo-ocHOBHOE TUTpOBaHHE. KpuBbie THTpOBaHUS (CHIIBHBIX KHCIOT M OCHOBAaHWH, CIa0bIX KUCJIOT U OCHOBaHHN).
3naueHus pH B Touke 3KBUBaJICHTHOCTH.

12. Bri6op nnankatopoB. MHANKAaTOPHBIE MOTPEIIHOCTH.

13. TuTpoBaHHE MHOTOKHUCJIOTHBIX OCHOBaHMI M MHOTOOCHOBHBIX KHCIOT. OmnpeseneHne cobsl B PacTBOpE.

14. OKHCITUTENbHO-BOCCTAHOBUTENIBHOE TUTPOBaHKHE. OKUCIUTETFHO-BOCCTAHOBUTENBHBIM MOTEHIHAI, €r0 3aBUCUMOCTh OT

HOPUPOIBI OKUCIUTENS U BOCCTAHOBHUTEIS, TEMIIEPATYPHI, KUCIOTHOCTHU cpenbl. Y paBHeHne Hepracera. OnpeneneHne HanpaBiIeHHs
peakiuii OKHCIEHHs-BOCCTaHOBIEHUS. TpeGoBaHUS K OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM PEaKLUsAM, HCIONb3yeMbIM B
TUTPUMETPUUYECKOM AHAIIU3E.

15. OKHUCIUTENBHO-BOCCTAHOBUTENIBbHOE TUTpoBaHue. Kpupble TuTpoBaHus. DakTophl, BIUAONINE Ha BEIMYMHY CKauKa
TUTpOBaHus . PacueT KpuBBIX TUTpoBaHus. Penokc-uHauKaTopel. THTpOBaHNE cMeceil OKUCTUTeNel (BOCCTaHOBUTENEH).
16. MeTobl OKHCIUTETBHO-BOCCTAHOBUTEIPHOTO TUTPOBAHUS B XUMHYECKOM aHaNu3e (IepMaHraHaTOMETPHS,

XpOMaTOMETPHS, HOJIOMETpPHs, OpoMaToMeTpus). Peakiiiu, mpoTeKaromie Mex Iy THTPAHTOM U OTIpeIeIsIEMBIM BEIIIECTBOM.
Hcnons3oBanue MoHATHA (aKTOpa SKBHBATEHTHOCTH IIPH PAacUeTe pe3yabTaToB aHAIH3A.

17. CyIIHOCTh METOZA NepMaHraHaToMeTpuu. [IpuroToBieHre U cTaHAAPTH3ALMS TUTPAHTA. Y CIOBUS THTPOBAHUSL.
OmnpenerneHe KOHEYHOH TOYKH THTPOBAHMS.
18. Kommrekconomerpudaeckoe tutpoBanne. Kommekcon 3 (TpunoH b) kak 0CHOBHOH KOMIIIEKCOOOPa3yOMMil peareHT.

Wuaukaropsl, TpeboBanus K HUM. KpuBble TUTpoBaHus. PacyeT KpUBBIX TUTPOBAHHUS . Y CIIOBHbIE KOHCTAHTHI YCTOWYMBOCTH.
@DaKTopbl, BIUAIONNE Ha BETUIMHY CKauKa TUTPOBAaHMS B KOMIUIEKCOHOMETPUH: KOHLEHTPAIKs JOMOIHUTENBHOTO TUranaa u pH

pacTBopa.
19. [IpakTryeckoe MpUMEHEHUE KOMILUIEKCOHOMETPUIECKOTO TUTPOBAHHUS (OMpeAeIeHNe HOHOB KaIIbIUsI, MarHusl, )Kenesa).
20. Cratuctuueckas oopaboTka pe3yabTatoB u3MepeHuil. CiydaliHble morpeiHocTd. VX oneHka. 3aKOH HOpMaJIbHOTO

pacnpenenerus. t-Pacpenenenue. CpaBHeHHe TUCHEPCHIT U CPEIHUX JIBYX METOIOB aHAJIH3A.

21. OOmas xapakTepUCTHKa NIEeKTPOXUMHUYECKUX MeTonoB. ITpupona ananutuueckoro curaana. Knaccupukanus
JNEKTPOXUMHUYECKUX METOMOB .

22. DneKTpoXUMUUECKUE siueiiku. MHANKAaTOPHBIN 3JIEKTPOX U 3JIEKTPOJ CpaBHEHMs. PaBHOBECHbIE U HEPABHOBECHBIE
3MEKTPOXUMHUYECKUEC CHCTEMBI.

23. SIBneHusl, BOSHUKAOLIME NPHU MPOTEKaHHU TOKa (OMHYECKOE MajfieHHe HalpsKeHHs, KOHIEHTPAOHHAs U KHMHeTH4ecKas
nonspuzas). [TorspusanoHHbIe KPUBEIC M UX MCIIOIB30BAHME B PA3INYHBIX 3JICKTPOXUMHUIECKHX METO/Iax.

24. Ipsimas moTeHnmomMerpus. PaBHOBecHSI motennuan. M3mepenne noreHnuana. OOpaTHMble 1 HEOOpaTUMEIE
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE CUCTEMBEI.

25. WunukatopHble 21eKTpoasl. Meramindeckue 1 MEMOpaHHbIE WHINKATOPHbIE ANEKTPOABL. DIEKTPOABI IEPBOTO U
BTOPOI'O poJia.

26. OnexTpoas! cpaBHEHUS. XItopcepeOpaHsIil anekTpos. KanmoMenbHbIH 3IeKTpo.

27. INoTennomMeTprueckoe TUTpoBaHUE. V3MeHeHHe 3IeKTPOIHOro MOTEHIMaa B mpolecce TuTpoBaHusa. CriocoOb
0OHapy)XCHUSI KOHETHOH TOYKHM THTPOBAHUS;, HHIUKATOPHI.

28. Bonsrammepomerpus. OcHOBEI MeToa. OCOOEHHOCTH IEKTPOXUMHUIECKON SUeHKH. DIeKTponasl. TeopeTndeckue
OCHOBBI KJIACCHYECKOH mossiporpaduu. Y cTpoicTBO, JOCTOMHCTBA U HEAOCTATKH PTYTHOTO KAIMAIOMIET0 MUKPOIIEKTPOIa.

29. XapakrepucTuky nonsporpammsl. I[lorennuan nomyBonssl. Juddysnonnsii Tox. 3aBucuMocTs UG PYy3NOHHOTO TOKA
OT KOHIIEHTPAIlUH AeHoNsIpu3aTopa: ypasHeHne NipkoBnya.

30. IpakTrueckoe npuMeHenne nossporpadun. KauecTBennslit ananu3. KommuecTBeHHBIH aHanm3. MeTOIb! ONpeneneHus

KOHILIEHTpaIuH ( paAydpOBOYHOrO rpaduka, cTaHAapToOB, 100aBOK). BO3MOXHOCTH U OrpaHUYEHUs] METOA.
31. AmriepoMeTpHdIecKkoe THTpOBaHHE. BEIOOP ycIoBHI aMIIepoMeTpHYecKOro TUTPOBAHUS. BUIBI KPUBBIX THTPOBaHHUS.




IIpumepsl mpakTrdyeckoro npuMeHenus. IlpeumyiecTsa aMnepoMeTpu4ecKoro TUTPOBAHUS NEPE IPSIMOM BOJIIbTAMIIEPOMETPUEH.
32. Konnykromerpus. Teopernueckue OCHOBBI METOJA. DIEKTPONPOBOJHOCTb PACTBOPOB (yAE€NbHas, YKBUBAICHTHAs).
OnexTpodopeTHuecknii U peaKcaroHHbIe 3 (GEKTH. 3aBHCHMOCTh MIEKTPONPOBOTHOCTH OT KOHIICHTPAIIMH JIEKTPOIHNTA B
pacTBOpe. DIEKTPOIPOBOAHOCTE OECKOHEYHO pa30aBICHHOTO PacTBOPA.

33. Konnykromerpuueckoe TUTpoBaHHE. BUI KpUBBIX KOHAYKTOMETpHUYecKoro tuTpoBanus. [Ipumepsl. OcobeHHOCTH U
JIOCTOMHCTBA METO/A.
34. BeicokouacToTHOE TUTpoBaHue. TUIbl U3MEPUTENbHBIX sueek. [lomspu3anus MoJIeKysl B I10JI€ BHICOKOM 4aCTOTHI

(opueHTannoHHas u AeOpMaMOHHAas). AKTHBHAs U PEaKTHBHAS COCTABIISIONINE IEKTPOIIPOBOIHOCTH sTueHKU. BO3MOXKHOCTH H
OrpaHHYCHHS] METO/IA.

35. Kymnonomerpus. mpumeHeHue 3akoHOB Dapanes B aHanmm3e. Beixon mo Toxy. KymoHoMmeTpus mpsiMast 1 KOCBEHHAs
(moTeHnMoOCTaTHYECKAs M TalbBaHOCTaTH4ecKas). [loTeHmocTaTnaeckas KylmoHOMeTpHs. BI0OOp BeTMUMHBI MOTEHIHANA.
Onpenenenue BpeMeHH deKTpoau3a. CriocoObl onpeieneHust KOIUIecTBa dIeKTPUYeCTBa.

36. Kynonomerpuueckoe TutpoBaHue. ['eHepaTOpHBINA 3JEKTPOA. DIEKTPOreHEPUPOBAaHHBIA TUTPaHT. BcroMorarenbHbIi
peareHT. OCOOCHHOCTH KYITOHOMETPHUYECKOTO THTPOBAHMS, JOCTOMHCTBA W HEOCTATKH METO/A.
37. Crextpockonuyeckue MeTosl. O0mIas XapakTepucTUKa U KiaccuuKanus. DIeKTPOMArHUTHBIA CIIEKTP.

BzaumopeiicTBrE 371€KTPOMAarHUTHOTO M3Ty4EHHUS C aHATM3UPYEMbIM BEIECTBOM. YacTHIlb, (POPMHPYIOIIIE aHATUTHYECKUI
CHTHAJ: aTOMHBIC W MOJICKYJLSIPHBIE CIIEKTPHI, UX IPOUCXOX/ICHNE. B3anMOCBI3b OCHOBHBIX XapaKTEPHCTHK CHEKTPAITBHBIX JIMHAH
C TIPUPOION U KOJIHMYECTBOM BEIECTBA (KaueCTBEHHBIH 1 KOJMMUECTBEHHBII aHAIH3).

38. MonekynsipHasi abCOpOILIMOHHAs CTIEKTPOCKOIUS: ee CyIHOCTh. doTomeTpuueckuii ananus3. OCHOBHOM 3aKOH
CBETOIIOTJIOIICHUS], ONITHYECKas IIIOTHOCTH, IIPOITyCKaHHE, MOJIIPHBINH KO3((HUIMEHT CBETONOIIONIEHNS. AITNTUBHOCTD
CBETONOTJIONICHNUS. Y CIIOBHS coOMoIeHns 3akoHa byrepa-Jlambepra-bepa.

39. IMpubops! mis Goromerpun u cnekrpodoromerpun. OCHOBHBIE Y316 IPHOOPOB Ui AOCOPOIMOHHBIX U3MEPEHHH.
Br16op onTrManbeHbIX ycloBuid Goromerpryeckoro onpeneneHus. CriocoObl onpeeIeHnst KOHIEHTPALHH.
40. OMHCCHOHHAs CHEeKTpocKomus. MoeKynsapHas JIOMAHECIICHTHAs CIieKTpockonus. Kimaccudukarys BuIoB

JIOMHHECIICHITUH IO UCTOYHUKAM BO30YKICHUS (XEMIITIOMUHECIISHIINS, OMOTIOMHHECTICHIIHS, DJICKTPOIIOMIHECIICHITHS,
(hoToNOMUHECHIEHLIUS | JIP.); MEXaHU3MY U JUTMTENILHOCTH cBeueHust. dnyopecuenuus u hochopecueniys. Beixon
momuHectieHun. 3akoH Ctokca - JloMmmernsi, mpaBuiio 3epKanbHOM cumMeTpuH JlemirHa. DakTophl, BIUSIONME HA HHTCHCHBHOCTh
JoOMHUHECTIeHITNH. TyIeHne ToMuHecIeHIH. KomuecTBeHHbBII aHaIN3 JTIOMUHECTIEHTHBIM METOJIOM.

IIpumepst pacuernbix 3aaanuid(OI1K-3.1; TIK-1.10; T1K-3.1; YK-7.2)

1. BerucnuTh noTeHnuaa HHANKaTOPHOTO METAIUTMIECKOTO 3JIEKTPOJa OTHOCUTEIIFHO MICKTPOAA CPABHEHHUS, MMEIOIIETO
HOTEHLMAT (3.Cp., 0€3 ydeTa U C y4eTOM HOHHOM CHJIBI PACTBOPA MPHU CIIEAYIOLINX YCIOBUSIX

Onextpon OO0BEM DIEKTPOIIUTA, PacTBOpeHHOE BelecTBO, OnexTpoj cpaBHeHUs — @3.cp., B
cMm3 €ro Macca MM KOJU4ECTBO
Pd 100 22 KanomensHbIH 0,337
(0,1H KCI)

2. Berumcnuts pH pacTBopa M KOHIIEHTPAIMIO HOHOB BOZOPOAA, €CIIH HOTEHIHAN BOAOPOIHOTO IEKTPOIa OTHOCUTEIIBHO
HACBIIIEHHOT0 KaJIoOMensHOro 3ekTpona (¢= 0,438 B) cocrasun 0,315 B.

3. Beruuciuts MONSpHBIA KO3()(UIUEHT IOIIIOMEHUsI MEAN, €CIN ONTHYECKas INIOTHOCTh PacTBOpa, cozeprkamiero 0,48 Mr meau B
500 mu1, pH TOJIILMHE CJI0sI KIOBETHI 2 ¢M paBHa 0,14.

4. Jlns onperneneHus xKenesa B MPOMBIIIIEHHOH Boae u3 200 MIT BOABI OCIIE yIapuBaHUA H 00pab0TKH 0-(peHaHTPOIHHOM OBLIO
nony4deHo 50 M1 okpalieHHOro pacTBopa. OnTHdecKkast INIOTHOCTb 3TOT0 PAacTBOPA MPH TONIIMHE KIOBETHI 2 CM OKa3anach paBHOM
0,92. Onpenenuts conepxaHue xKeles3a (B MI/JI), €CIn MOJISPHBIA K03 (OULIHEHT IOMIIOMIEHHUS 3TOT0 OKPALIEHHOTO COCMHEHHS
pasen 1100.

5. PactBop BemectBa FeCl3 turpyrot pactBopom KF. CocTaBsTe ypaBHEHNE XUMHUECKOH PEaKIUH U, MOIb3YACh 3HAUCHUAMHU
MOABHKHOCTEN HOHOB (Tab1. 6), ONpeAenuTe BUJ KPUBOH KOHIYKTOMETPUYECKOTO THTPOBAHUSL.

6. BEIIucIuTh MOJSIpHYIO pedpakifiio yeTeipexxiopucroro yrieponaa CCl4, ecnu mokaszarens mperomineHus n = 1,4603, a
WIoTHOCTE p = 1,604. CpaBHUTE HaliICHHYIO pePAKIIUIO C BRIYUCICHHOI IO TAOMMIHBIM 3HAYCHUSM aTOMHBIX pedpakIuii.

IIpuMepsl pacyeTHBIX 3aJaHUN

1. BRIYHCITUTE TOTEHINAT HHANKATOPHOT'O METAIUTMYECKOTO IEKTPOIa OTHOCHTEIIBHO AICKTPOAA CPABHEHUS, UMEIOIIIETO
MOTEHIMAT (3.Cp., 0€3 yJeTa U C yIeTOM HOHHOM CHIIBI pacTBOpPA IIPH CISIYIOIINX YCIOBHIX

Onextpony OObEM IEKTPOIHUTA, CM3 PactBOpeHHOE BellecTBO, €ro Macca WM KOJIUYECTBO
DNeKTpo] cpaBHEHUS ¢a.cp., B

Pd 100

22 Kanomensnsrit (0,1H KCI) 0,337

2. Beruuciuts pH pacTBopa M KOHIIEHTPANIO HOHOB BOAOPOAA, €CIIH HOTEHIHAN BOJOPOIHOTO IEKTPOIa OTHOCUTEIIBLHO
HACBIIIEHHOT0 KaJIOMeIsHOTo ekTpona (¢= 0,438 B) cocrasmn 0,315 B.
3. BruucnuTb MOJSpHBINH K093 (UIIMEHT MOTIOMIEH s MEIU, €CJIM ONTHYEeCKast INIOTHOCTh PacTBOpa, coaepskariero 0,48 Mr menu B




500 mu1, mpu TONIIKHE CIIOS KIOBETHI 2 cM paBHa 0,14.

4. lns onpeneneHus xee3a B IPOMbIIUICHHON BoJe 3 200 MiI BOJIBI ITOCIIE YIIAPUBAHUS U 00paOOTKH 0-(pEHaHTPOIMHOM OBUIO
noryaeHo 50 M OKpaIeHHOro pacTBopa. OnTudeckast INIOTHOCTH 3TOT0 PAacTBOPA IPH TONIIHUHE KIOBETHI 2 CM OKa3alach PaBHOU
0,92. Onpenenuts coaepkaHue xene3a (B MI/1I), €CJIN MOJSIPHBIA KO3((GHUIIUEHT MOTJIOMIEHHS 3TOT0 OKPAIICHHOTO COCIHHCHIUS
pasen 1100.

5. PactBop Bemectsa FeCl3 turpyrot pacrBopom KF. CocraBbTe ypaBHEHHE XMMUYECKOH PEaKIMH U, TIOJIb3YICh 3HAUCHUAMHA
MOABIKHOCTEH HOHOB (TabI1. 6), ONIpeAeNNTe BU KPHBOH KOHITYKTOMETPUIECKOTO THTPOBAHUS.

6. Beraucnuts MONspHYIo pedpakiuio geTsipexxiopucroro yriepoga CCl4, ecnu nokasarens mpenomuerus n = 1,4603, a
WI0THOCTH p = 1,604. CpaBHHTE HalieHHYIO pepaKLUIO C BEIYUCICHHON 110 TAOINYHBIM 3HAYCHUSM aTOMHBIX pedpakiuii.

5.2. Ilepeyens paGoT, BHINOJIHAEMBIX 110 JUCHUIIHHE (MOayTi0, pakTuke, HUP) - 3cce, pedepaThl, npakTHyecKue u
pacueTHO-rpaduUYecKrue padoThl, KYPCOBbI€ PA0OTHI, MPOEKThI U JP.

IIpumepnsle TuMbI 3aga4 1 qomamtaeit padotst (OIIK-3.1; TIK-1.10; TTK-3.1; YK-7.2)

3amaua Nel
Conepxanne gocdopa B cruiase okono 0.9 %. Paccuuraiite Maccy HaBeCKH CIlIaBa, KOTOPYIO HEOOXOIUMO B3STh, YTOOBI
TPaBUMETPUIECKIM METOAOM OIPEACIIUTE CoepKaHue Gocdopa B crmase, ecau Macca BecoBoit opmer Mg2P207 0,1rpaMm.

3amaua Ne2
PaccunraiiTe KOHIICHTpPAIMIO JKeJe3a B PaCTBOPE M MONYYEHHYIO IIPH 3TOM OIIHOKY, €CIIM ONTHYEcKas INIOTHOCTH paBHA
0,46, TonmuHa KIoBEeTHI 1 cM, MOJISIpHBINA K03 durment noraomenus 1100.

3anaua Ne3

DOeKTpoNu3y Ha HHEPTHBIX JIEKTpoaax moasepraics pactBop CuSO4 B teuenne 20 muH mpu cuie Toka 0,6 A
PaccunTaiite Maccy poIyKTOB 3JIEKTPOJIN3a U OMIMOKY PacueToB, €CiIM KJIacC TOYHOCTH ammepmerpa 0,5, a MaKCHManbHO
n3MepseMblil Tok npubdopom 0,75.

3amaua Ned
Jlns npurotoBienus pactBopa BemiectBa HCl o6bemom 100 M ObUTO B3SITO 2 MJI HCXOMHOTO PacTBOpa MIOTHOCTHIO 1,09
r/cM3. PaccunTaiiTe HOpMaJIEHOCTH ITOTy4EHHOTO PACTBOPA U IMOTPEITHOCTD €€ OTpeeIICHHUS.

3amaua Ne5
BbIuuciinTe MOTEHIMAT ITUHKOBOTO AJIEKTPOJIa , TOTPYKEHHOTO B PACTBOP, COJEPIKANIMIA MOHBI Zn2+B KOHICHTPAIUU
0,1 Mo/

HroroBoe TecTupoBaHne MOXKET OBITH MPOBEJACHO MUCTaHIMOHHO B cucteMe LMS Canvas B BHIe TECTUPOBaHHS (OITK-3.1;
IIK-1.10; IIK-3.1; YK-7.2)

5.3. OueHo4HbIe MaTepPUAJbl, HCIOJIb3yeMble /ISl IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

Ox3ameHarronHbIi omer Ne O(OIMK-3.1; TIK-1.10; ITK-3.1; YK-7.2)

1. KauecTBeHHBIN aHanu3. AHATUTUYECKUE PEAKIIUY U UX TUIIBL.

2. MeToabl TUTPOBAHUS: KPUBasi THTPOBAHUS, CTEIIEHb OTTUTPOBAHHOCTH, TOYKA YKBHUBAIEHTHOCTH, CKAYOK TUTPOBAHUS,
KPYTU3HA KPUBOW TUTPOBAHMS.

3.K 50,00 mu 0,1012 1 pactBOpa cynbhara maraus npubasuiu 25,00 ma 0,2514 M pactBopa ruipoKCHIa HATPHSI U CMECh
pasz6asumu Bogoif o 100 mi. 3arem 50,00 i punsrpata orturpoBamu 0,1046 M pacTBOpoM CONSHOM KUCIOTHL. Beramcnnte
00beM pacTBOpa COISTHOM KUCIOTHI, MOIIEANINI HAa THTPOBAHUE.

5.4. Meroauka oLleHKH OCBOeHHsI JUCHMILUINHBI (Moay.is, npakTuxku. HUAP)

KpuTepun orieHKH HTOrOBOTO TECTHPOBAHMUS, IPOBOIUMOTO B IUCTAaHIIMOHHOH opme B LMS Canvas
85 < Ilpouent BepHbix 0TBeTOB < 100 - OT/IIMYHO

70 < IIpoueHt BepHBIX OTBETOB < 84 - XOpOLIO

50 < TIlpo1eHT BEpHBIX OTBETOB < 69 — yIOBIETBOPUTEIHHO

6. YHEBHO-METOAWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue BubGmmnorexa M3narenscTBO, roa, 311. anpec
JI1.1 | XKebOenrsies A1., AnanmuTrdeckas XUMUSL. M. Uudpa - M, , 2012,
XKepnocexk AK., XUMHUUYECKUE METO/Ibl aHAIU3A.

Tanyre W.E. : YyebHoe mocodue.




ABTOpBI, COCTaBUTENHU 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec
JI1.2 [Muxanesa M.B., IIpakTHKyM IO KAUECTBEHHOMY M. Hpoda, 2007,
Maprtsinesko b.B. XUMHUYECKOMY
MOJYMHKPOAHAIN3Y. : Y4eOHOe
nocobue
JI1.3 [KpsutoBa C.A,, KucnoTHo - ocHOBHOE MarHuToropck, u3a-Bo roc. Tex.
Koctuna 3.1., TUTPOBAHUE B BOJIHBIX yHuBepcurtera uM. [.1. Hocoga, 2015,
ITonypxo U.B. pactBopax: YueOHoe mocooue
JI1.4 | Kopotkosa B.H. AHaNUTUYECKUHN KOHTPOIb. Marnutoropck, MI'TY um. I"1. Hocosa ,
Mertoandeckue ykazaHus U 20006,
3a/lauy AJIs1 CaMOCTOSATENILHOIO
peteHus
JI1.5 |W.H. MoBuam, P.I". OCHOBBI aHATUTHIECKON Kazans : KHUTY, 2012, URL.:
Pomanosa, T.C. XUMHAU. XUMHUYECKUE METObI http://biblioclub.ru/index.php?
T'opOynoBa, 1.1. aHanmu3a : y4eOHoe mocobue page=book&id=259000 (01.04.2015)
EBrenneBa
JI1.6 |W.H. MoguaH, T.C. Ananutnueckasi XUMHSL: Kazans : U3narensctBo KHUTY, 2013,
T'op6ynoBa, 1.1. (DUBUKO-XUMHUYECKHE U URL: http://biblioclub.ru/index.php?
EBrennena, P.T. (bmsndeckre METO bl AaHAIN3A ! page=book&id=259010 (01.04.2015).
PomanoBa yueOHOe mocoone
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPA
ABTOPBI, COCTaBUTEIIH 3araBue bubmmoreka UznarenbcTBO, TOM, 311. ajipec
JI2.1 |Banosa (Kombuiosa) AHanmuTHUECKas XUMHUS U M.UTK Hamxkos u K, 2013,
B.J., [Tapmuna E.N. (hU3HUKO — XUMHUYECKHE METO/IBI
aHanu3za. : [IpakTukym
JI2.2 | KpsuioBa C.A. [IpakTrueckoe pyKOBOJICTBO MarHMUTOTOPCKHI rOC. TEXHOJIOTUYECKUI
Kocruna 3.1. 10 aHAJTUTHYECKON XUMHH. yausepcurter um. [.1. Hocoga, 2015,
ITonypxo U.B. KauecTBennslii ananus.
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTEIH 3araBue bubmmoreka WznarenbcTBO, TO, 31. aJipec
JI3.1 |Kocrtuna 3.1., AnanuTHaeckas Marnuroropck, 2007,
Kpsnosa C.A., xumus .Metoauueckas
onypko U.B. paspabortka : JlabopaTtopHsbIit
>KYpHAaJI IO BBIITOJTHEHUIO
Ka4eCTBEHHOTO aHAIIN3a
karuoHos (Il u 1V
AQHAJTUTUYECKUX TPYIIIT
JI3.2 |Kocruna 3.1., Komrmiekconomerpuueckue Maruuroropck, [OY BITO "MI'TY um.
Kppuiosa C.A., METOJIBI aHAJIN3a: I'.. Hocosa", 2010,
Maxortkuna E.C., Meronuueckue ykazaHus K
onypko U.B. nabopaTopHBIM paboTam
JI3.3 | Maxortkuna E.C. Konaykromerpuueckoe u MarauToropck, u3zi-Bo roc. Tex. yHHUB-Ta
BBICOKOYACTOTHOE TUTPOBAHHE: um. [.1. Hocosa, 2013,
Meronuueckue ykazaHus K
BBITIOJIHEHHUIO J1Ta0OpaTOpHOU
paboTsI
6.2. Ilepeuens pecypcoB HH(OPMALNIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
51 [MopTan pyHIaMEeHTATBHOTO XUMHYECKOTO http://www.chemnet.ru
obpasoBanus Poccuun
72 |H® HUTY "MUCuC" www.nf.misis.ru
73 | KubepJlennnka www.cyberleninka.ru
D4 | Poccuiickas HaydHas 2JIeKTpOHHAs OHOMIHOTEKA www.elibrary.ru

6.3 IlepeyeHb MporpaMMHOro odecneyeHus

6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX

8. METOAUWYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCSA




Meronuueckue yka3aHus CTyJ€HTaM [0 U3YYEHUIO AUCLUUIIINHbI

JucrMIuinHa u3ydaercs B 5 1 6 ceMecTpax, B IByX YacTsAX. B rmepBoii yacTi n3y4aroTcs Takue pas/esbl, Kak KadeCTBEHHBIH
aHaJH3, TPaBUMETPHUYECKUI aHATH3, THTPUMETPHUECCKUH aHAIN3, KOMIZIEKCOHOMETPHS. B IEPBOH YaCTH CTyAEHTaM Kak
HEOOXOIUMO BBIIIOJIHUTH IOMAIIHIOI0 KOHTPOJIBbHYIO Pa0OTy B METOAMYECKOM 1TOCOOUN: "AHATUTHYECKUN KOHTPOJIb.
Mertoaudeckue yka3anus U 3a1auu i camocrostensHoro pemeHus” (Cocrasurens: B.M. Koporkosa, Marnurtoropck, 2006 ropn).
Howmep BapnanTa omnpenemnsercs o MOCIeAHAM ABYM IH(paM HoMepa 3a4eTHOH KHIKKHA. COOTBETCTBHE OCIETHUX (P HOMEpY
BapHaHTa MOXKHO y3HaTh Ha Kadepe y MHXKeHepa Ui y npenojasarens. Ilepsast uacTs 3akaH4MBaeTCA clauei 3a4eTa, JOMyCKOM K
c/laue KOTOPOTO SIBJISIETCS BBINOJIHEHHUE U 3allHUTa JIAOOPATOPHBIX PabOT M 3a4TEHHAs JOMAIIHsA KOHTpoJbHast padbora Ne 1.
Bropas yacTe TUCIUITIMHEI IPeIoaracT n3ydeHne GU3nKo-XUMHIECKIX METO/IOB aHaIH3a. Bo BTOpoif 9acTw Takxke HEOOXOIMMO
BBIMIOJTHUTH KOHTPOJBHYIO JOMAIIHIOKW padoTy Ne 2, comepaxaHue KOTOPOH MOXKHO HOIyIUTh y IPENOAABATENS WIH y HHXXEHepa
kadeapsl MUE. Homep BapuaHTa omnpezesnsieTcs o nociaeIHuM IByM HudpaM HoMepa 3a4eTHON KHIKKU. COOTBETCTBHE
HocIeaHNX dp HOMEpy BapuaHTa MOXKHO y3HaTh Ha Kadenpe y MHKeHepa. 3aBeplIaeTcst U3ydeHHe Kypea claueil 9K3aMeHa,
JIOIYCKOM K KOTOPOMY SIBIISICTCS BBIITOJTHEHHE M 3allIUTa Ja0OPaTOPHBIX PaboT, MpemoIaraéMbIX IPOrpaMMOi 1 3a4TeHHAs
JIOMAIITHASL KOHTPONbHast paboTa Ne2.

MeTOI[I/I‘IeCKI/Ie PEeKOMEHOANHU NJId TIOATOTOBKH K 3a4Y€TY U OK3aMCHY

IoaroroBka k MpoMeKyTOYHON aTTECTALMHK 10 JUCHUIIIMHE 3aKII0YaeTCs B U3y4eHHN TEOPETUYECKOr0 MaTepHaa 1o

KOHCIIEKTaM JIEKIIUH, UICTOYHUKAaM OCHOBHOW U JOIIOJHUTENBHON JIUTEPATYPhl, BKJIIOUYAsl TEMBI CAMOCTOATEILHOIO U3y4EHMS,
OpPUECHTUPYSCh HA CIIUCOK KOHTPOJIbHBIX BOIIPOCOB 10 COOTBETCTBYIOLUM TEMAaM.
I[Ipu caMoCTOATENPHOM M3y4E€HUH MaTepualla peKOMEHIYeTCsl 3aHOCUTh B TETPaib OCHOBHBIE TIOHATHS, TEPMHUHBI, (POPMYIUPOBKU
3aKOHOB, (DOPMYITEI ¥ ypaBHEHUSI, BRIBOKI 10 M3ydaeMoii TeMe. V3yderne qr060ro Bopoca He0OX0IMMO IIPOBOIUTE HAa YPOBHE
CYIITHOCTH, a HE Ha YPOBHE OTIEIBHBIX IBIEHUH. DTO CIIOCOOCTBYET OoJiee IIyOOKOMY M IIPOYHOMY YCBOCHHIO MaTepHaa.

B cirydae 3aTpynHEeHUs IIPpU U3ydEHHH AUCHUILTHHEL ClIeyeT 00paliaThcs 3a KOHCYNbTalluel K MpenoaBaTenio.

Kpurepnu orieHkH (B COOTBETCTBHH C (DOPMHUPYEMBIMI KOMITETEHIMSAMH ¥ TUIAHUPYEMBIMHI Pe3yIbTaTaMH O0YUCHNUS):
— Ha OIICHKY «OTJIMYHO» — CTYAEHT JOJDKEH MOKa3aTh BBICOKUIT ypOBEHb 3HAHMI HE TOJIBKO HA YPOBHE BOCIIPOU3BEACHUS U
00BsICHEHHS MH(POPMALMH, HO U HHTEIUICKTYaJIbHbIC HABBIKH PELICHMS ITPOOJIEM U 337134, HAXOXKIACHUS YHUKAIBHBIX OTBETOB K
npo0OJieMamM, OLEHKH M BBIHECEHUST KPUTHYECKHUX CY)KICHHH;
— Ha OIICHKY «XOPOIIIO» — CTYJCHT JOJDKEH ITOKa3aTh 3HAHWUA HE TOJIIBKO Ha YPOBHE BOCHIPOH3BEICHUS U O0BACHEHHS HH(OPMAIIHH,
HO ¥ UHTEIUIEKTyalbHbIC HABBIKH PEIICHUs IPOOIeM U 3a/1a4, HAXOXKICHUS YHUKAIBHBIX OTBETOB K MpobiieMam;
— Ha OLICHKY «YIOBJIETBOPHTEIBHO» — CTYJCHT JI0JDKEH MOKa3aTh 3HAHUSI Ha YPOBHE BOCIIPOM3BE/ICHUS M OOBSICHEHHS
nH(pOpMAaINH, HHTEIICKTyaIbHbIe HaBBIKM PEIICHIS POCTHIX 3a/1ad;
— Ha OIICHKY «HEYNOBIETBOPUTEIBHO» — CTYJICHT HE MOXET [10Ka3aTh 3HAHNS Ha YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS
UH(OPMALMH, HE MOKET [10Ka3aTh HHTEIUICKTYaIbHbIC HABBIKH PELIEHUS IIPOCTHIX 33/1a4.
OcBoeHHUE TUCIUIUTIHEI IPEIIoaraeT Kak MpoBeCHIE TPaJHIHOHHBIX ayAUTOPHBIX 3aHATHH, TaKk M padOTy B SJIEKTPOHHOI
napopmarmonHo-oo6pazosaTensHoi cpene HUTY «MHUCuCy» (O3MOC), yacThio KOTOPOit HEIOCPEACTBEHHO NPpeHAa3HAYCHHOH IS
ocylIecTBIEeHHs 00pa30BaTeIBLHOTO Mpoliecca sBIsieTcs DISKTPOHHBIN 0Opa3oBatenbHbIi pecypc LMS Canvas. OH noctyneH no
URL agpecy https://Ims.misis.ru/enroll/E8333T 1 mo3BoJIsI€T HCIOIB30BATh CIICIUATBHBINA KOHTSHT M JIEMEHTHI 3JICKTPOHHOTO
00yJeHus U AUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TexHOoIornid. LMS Canvas ucmonb3yercst MpenMyIeCTBEHHO ISl ACHHXPOHHOTO
B3aUMOJICHCTBHS MEXIy yJaCTHUKaMHU 00pa30BaTeIbHOTO IpoIecca HOCPEICTBOM ceTH «IHTepHeT.
Yr00bI 3¢ PeKkTHBHO NCIOIB30BaTh BO3MoxkHOCTH LMS Canvas, a COOTBETCTBEHHO U YCIICIITHO OCBOUTH AUCLUIUINHY, HY)KHO:
1) 3aperucTpupoBathbcs Ha Kypc. [ 3TOro Hy)KHO IepeiTH 1o CChUIKE ... JIOTWH M mMapoik COBIIAIAeT C JIOTHHOM ¥ ITapOJIeM OT
nununoro kabunera HUTY MUCuC;
2)B pyOpuke «B Hauano» 03HAKOMUTBCS C COAEPHKAHUEM Kypca, BOIPOCAMH JUISl CAMOCTOSITENIbHOM MOATOTOBKH, YCIOBUSMU
JIOITyCKa K aTTecTaliy, GOpMOi MPOMEXKYTOUHOH aTTecTalluy (3a4eT/3K3aMeH ), KPUTEPHUSIMU OLIEHUBAHUS U JIp.;
3)B pyOpuke « MoIyni», 3aX0/1s B COOTBETCTBYIOIINE Pa3Ielibl H3ydaTh yIeOHbIe MaTepPHaIIBl, pa3MEIeHHBIE IIperoaaBareneM. B
T.4. IOJB30BATHCS JIUTEPATYPOH, peKOMEHI0BAaHHON MperoaBaTeneM, Iepexo s 10 CChUIKaM;
4)B pyopuke «bubarorekay BO3MOKHO HOAOUPATH JUIS BBIOJIHEHHS TMCEMEHHBIX paboT (KOHTPOJIbHBIE, JOMAIIHUE PadoTHl,
KypCOBBIE pabOTBI/TIPOEKTHI) INTEPATYpy, pasmenieHHyo B ObC HUTY «MUCuC;
5)B pyOpuKke «3amaHus HyXKHO 03HAKOMUTHCS C COAEPKAHIEM 3aJaHuUs K MICEMEHHOHN paboTe, CPOKaMH CHAYH, KPUTEPUSIMU
OlLIeHKH. B ycTaHOBIIEHHBIE CPOKH BBIIOIHUTE paboTy(bl), MOATPY3UTh 3[€Ch XK€ AJIS MPOBEPKU. Y TOOHO Ha3bIBaTh (hailsl paboThI
clieqyromuM o0pa3oM (Ha3BaHHUE IpeaAMeTa (CoKpalleHHo), rpynmna, @10, nara akryanusanuu (IpU TOBTOPHOM Pa3MEILCHHUHN)).
Hanpumep, Dxonomuka Meano .M. BMT-19 20.04.2020. Eciu paboTta comepUT pUCYHKH, GOPMYIIBL, TO C LENIBIO
coxpaHeHHUs (popMaTUPOBAHUSA €€ Hy)KHO NOATpyXaTh B pdf popmare.
Paborta, moarpyxaemas i IPOBEPKH, JOJKHA:
- coJieprKaTh BCE CTPYKTYPHBIC SJIEMEHTHI: TUTYJBHBIHN JIFICT, BBEICHNE, OCHOBHYIO YacTh, 3aKITFOUCHHE, CITCOK HCTOYHHUKOB,
HPHIIOKEHUS (TIPH HEOOXOJMMOCTH);
- OBITH O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHUSIMHU.
[IpenonaBarenb B TEUEHHE YCTAaHOBJIEHHOT'O CpOKa (He OoJiee ecsTH JHEH) mpoBepsieT paboTy U pa3MeIacT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3NI0. B Hell OH yka3bIBaeT Kak MOJIOKUTENBHBIE CTOPOHBI paboTEHI, Tak 3aMedanus. [Ipn Hanmmauy B peneH3nn
3aMeYaHUH U peKOMEHJaluil, HyKHO BHECTH MONPAaBKH B paboTy, HOATPY3UTH €€ 3aHOBO [UIs IIOBTOPHOM nposepku. ITpu sTom
Ba)KHO CIIEJUTH 32 CPOKAMH, B TEUEHUE KOTOPBIX JOKHO OBITh BBIMOTHEHO 3afanHue. [Ipy HapylleHnH CPOKOB, YKa3aHHbBIX
TperoiaBaTesieM BO3MOKHOCTD MOATPY3UTh PabOTy OCTaeTCs, HO CHCTeMa BBIBOJHUT COOOIIEHIE O HapyIIeHHH cpokoB. [1o
OKOHYaHUH CEMECTpPa MOATPY3HUTh pabOoTy HE MOTYIHUTCS;
6)B pyopuke «TecTbl» MPONTH TECTOBBIE 3aJ]aHNs1, OCBOMB COOTBETCTBYIOIIMN MaTepuall, pa3MeLeHHbINA B pyOpuKe «Momymm»;




7)B pyopuke «OLeHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBsBICHUS YUTATh OOBSBICHUS, pa3MelaeMble IPETIOaBaTelIeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyopuke «O0CyXISHHUS» CO37aBaTh OOCYKICHNSI M YIaCTBOBATh B HUX (0OCYKIArOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI y OOJBIIMHCTBA IPYMIE!). JlaHHAs pyOpHKa TaKXkKe MOXKET OBITh HCIOJIb30BaHA IJISl B3aUMHON IIPOBEPKH;

10)posBIATE PEryaspHYIO aKTUBHOCTh Ha Kypce.

[TpenmyIecTBEHHO /Il CHHXPOHHOTO B3aMMOACHCTBHUS MEX/y yUaCTHUKaMH 00pa30BaTEIbHOTrO MpoLecca OCPEACTBOM CETH
«HuTeprer» ucnomeiyercs Microsoft Teams (MS Teams). UTOObBI MOTHOIIGHHO MCIIOIB30BATH €T'0 BO3MOKHOCTH HYXXHO
ycTaHOBUTH IpunoxeHne MS Teams Ha nepcoHaIbHBIN KOMIBIOTEP U TenedoH. CTapocTaM Hy»KHO co31aTh rpynmny B MS Teams.
YuacTue B rpynie no3BoseT:

- CITyIIaTh JEKIIH;

- paboTaTh HA MPAKTHUECKUX 3aHATHIX;

- OBITH Ha CBSI3U C IIPEMoaBaTelieM, 3a/1aBasi eMy BOIIPOCHI MIIM OTBEYasi Ha €ro BOIPOCH! B 0OIIEM uaTe IPyMIbl B pabouee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBIISITh COBMECTHYIO paOOTy HaJ JOKyMeHTaMH (BKanka «Daitisl).

[Ipu npoBeaeHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (opMaTe HyKHO BCErja paboTaTh ¢ BKIIIOUEHHOW KaMepOoH.
HckiroueHne — eciiy npernoaBaTelb HOIPOCUT OTKIIIOUUTH KaMepbl 1 MUKPO(OHBI B CBA3M ¢ OoubIIMMH IToMexaMu. Ha aBarapkax
JIOJDKHBI OBITH MCKIIIOYUTENIFHO JIETIOBBIE (OTO.

IIpu npoBeeHNH TEKITHOHHO-TIPAKTHIECKIX 3aHATHI BEAETCA 3alUCh. DTO JaeT BO3MOXKHOCTE IIPOCMOTpPA 3aHITHS B CIIydae
HEBO3MOXKHOCTHU MPHUCYTCTBHA Ha HEM MM MPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETS.




