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Pasnen 1. OBLIASI XAPAKTEPUCTUKA MOAYJIA «JlabopaTopHbie H3MEPEHHSD

1.1. AuHoTauus coep:KaHUS MOTYJIA

Monyns «Jla6opaTopHble U3MEPEHHS» OTHOCHTCA K 4acTH 00pa3oBaTElbHOH MPOrpamMMBl,
dopMuEpyemoii yyacTHHKaMH 00pa3oBaTe/lbHbIX OTHOLICHHH.
MoOAy/Ib COCTOMT M3 OJHOMN JMCLHMIUIHHBI «AHATHTHYECKAs XUMHUS U (QU3MKO-XHMHICCKHE

MeTOZbl aHAIU3a», COJEpKAaHME KOTOPOH TIO3BOJMT CTYIAEHTAM H3YYHTb TEOPETHYECKHC H
TeXHOJOTMYECKE AaCMeKThl JTAOB 0TOOpa M aHamm3a npod HMCXOMHOTO ChIpbi M TOTOBOH
NPOAYKIMA XUMHYECKHMH METOJaMH, 4 TaK JK€ € IIOMOIIBIO HHCTPYMEHTAJIbHBIX (puzuko-
XHMHYECKHX ) METO/IOB.

JIMCLMIIAHA HApaBieHa Ha WCIOJNb30BaHHE NPHOOPETEHHBIX 3HAHWA M YMCHHH B
IIPOH3BOJICTBEHHON JEATEbHOCTH

1.2. CTpykTypa 1 00beM MOAY/Ist

O0bemM AHCUHIIHH ®opma HTOrOBOIi
Ne 1 (R — - MoayJisi 4 BCero NPOMEKYTOYHOM aTTeCTaALHH
i peteHs ancu THMOLY: MOJYJISl B 324€THBIX | (o AMCHMIJIMHAM MOAYJIs H B
eJIMHHLAX H Yacax LeJIOM 110 MOAYJIH0
AHanuTHYecKas XUMHS 1 3/288 ———
(GU3NKO-XMMHYECKUE METOBI
1. aHajm3sa

8/288 He npeagycmoTpeHo

HUTOI'O no Monynio:

1.3. Tloc/1e10BATEILHOCT OCBOEHHSI MOIYJIsl B 00pa3oBaTe/IbHOIl Mporpamme

IIpepeKBU3NTLI MOLY IS e «HayuHo-(yHJaMEHTaIbHbIE OCHOBBI
npobecCHOHAILHON IeATEIbHOCTH
¢ CrneuuanpHble pasesibl Hay4HO-
(yHIaMEHTATBHBIX OCHOB MPO(ECCHOHATBHOH
NESTeNbHOCTH
IMocTpeKBH3UTHI H KOPPEKBH3HTHI e TeopeTnHueckue OCHOBBI XUMHYECKOH
MOy IS TEXHOJIOTHH
e TexHOJOTHYECKUE U3MEPEHHUS
e «IIpon3BOCTBEHHAS IPAKTHKA,
MPeIUIIIOMHAs, B TOM YHCIIE HAY4YHO-
yccIeioBaTelbekas paboray

1.4. PacnpenesieHHe KOMNETEHIHH 10 THCUHMILIHHAM MOy, IVIAHHPY €MbIE
pe3yabTaThl 00y4eHns (MHAUKSTOPHI) 10 MOXYJIIO

Vsyuenue [MCIMIUIAH MOXYTs IpefycMarpuBaeT —(HOPMUPOBAHHE  KOMICTEHIHMI
[IOCPEICTBOM TIOCJIEI0BATELHOTO OCBOCHHs PE3YJIBTATOB O00yYeHHs HA ONpPEIE/ICHHOM YPOBHE




CJIOJKHOCTH COLCPKaHHU.

Pe3yIIBTaTBI 06}"-18HHH [10 JUCLHUIUIMHE — 3TO KOHKPETHBIC 3HAHUA, YMEHHA, OIIBIT H JPpYIruc

pesynsTarhl (comepikare/ibHble KOMIIOHEHTHI KOMIIETEHIIMH), KOTOPBIX IUIAHHPYETCs JNOCTHYL Ha
yTarne W3y4eHWs MUCUUIUIMHBI MOAYIss M KOTOPBIE JOIDKHBI OyAyT MPOAEMOHCTPHPOBAHbI
00y4arolMMUCs M OIEHEHbl MpenojaBarelieM II0 HHIEKATOPaM/H3MEPSEMbIM — KPUTEPHSIM,
BKJIIOYEHHBIM B (DOPMYIHPOBKY PE3YJIbTATOB 00YYEHHS.

WHauKaTop — 3TO TpH3HAaK / CHUrHaN/ MapKep, KOTOpBIA MOKa3hIBAacT, HA KaKOM YPOBHE
00y4aroIMiicsl OJKEH OCBOHTE Pe3yIbTaThl 00yUeHHs U MX MPEABSIBICHHE JOKHO MOATBEPIHTH
(haKT OCBOEHHS MPEIMETHOTO COAEPKaHUs JAHHON UCLUILIHHEL.

VHaMKaTOphl YYMTHIBAIOTCS TPH BBHIOOPE M COCTABICHUH 3aJ@HHi KOHTPOJIBHO-
OIIEHOYHBIX MEPONPHUSITHI (OLEHOUHBIX CPEICTB) TEKYLIEH U IPOMEIKYTOUHON aTTECTAllHH.

IPOBOJIUTH HAONIONEHHA H

Ilepeuenn
Kon u HaumeHoBaHHE IlnanupyemMble pe3yJbTaTbl 00y4eHHs!
AU CITHILTHH
KOMIeTeHIIHH (MHANKATOPDI)
MOIYJIA
1 2 3
Anamutnve | TTK-3: CrniocobeH | 3HaHUSA:
cKast XMMHS | MCIIOJIB30BaTh ® [IpPUHIIUIA JIeHCTBUS MaTeMaTH4YeCKHUX,
U (H3UKO- | MATEMATUUYECKHUE, puznuecknx, GU3MKO-XUMHYECKHX METO/IOB /s
XUMHUECKH | (U3HUECKHE, (u3HKO- MpOBE/IEHHS HUCCIENOBAHMI IMPOLAYKUMH MO
€ METOJBI | XUMHYECKHEe, XUMHUYECKHE AHAJTUTHYECKHM METOIMKaM;
aHaiM3a METOJBI ISl PeLIeHU 3a0a4 | Y MeHus:
npodeccHoHaNLHOM e BRINOJHATL  HCCIIEN0BAHHS B oOnactu
JEATENbHOCTH, a  TaKKe nepepaboTKH TOIJIMBA 154 YTIEpOIHBIX
OCYLIECTBIIATE MaTepHaIoB
9KCTICPUMEHTAJIEHBIC e o0OpabaThIBaTh U HHTEepPIPETUPOBATH
HCCICI0BAHMA H HCIIBITAHHA IKCMIEPHUMEHTAILHEIE JaHHBIE
[0 3aJaHHOM  METOIMKE,

¢ [IPOBOJIMTHL HCCIIEAOBAHHS B obyactu MMOJTYHYECHH S

METaJITyPrHYecKOro Kokca ¥ nepepaboTKu

H3MEpeHHs ¢ YHCTOM MPOAYKTOB KOKCOBAHHS,

TpeGoBaHUH TeXHHKHU

GesomacHoCTH, VIMeTh OonbIT/BIAAETh:

obpabarbiBath M| o paGoTHl € METOAMKAMH, OOeCreuHBaOLINMHU
i e e KOHTPOJIb KadyecTBa yIJis U KOKca
JKCIIEpUMEHTaIbHBIE

JIaHHbIE;

[TK-6: CniocoGen | 3HaHHS:

obecrie4yuBaTh IPOBEJIEHHE |o  TpeOOBAHUS K CHIPLIO M BCTIOMOTraTeIbHBIM
TEXHOJIOTHYECKOTO MarepHanam

nporecca B COOTBETCTBHH C | e mpaBHII N0JIb30BaAHHU KOHTPOJIEHO-
PErIaMeHTOM,  HCIIOIB3YH H3MEPHTEITBHBIMH npubopamMu H
TEeXHUYECKHE CpEIACTBa IUIA HHCTPYMEHTaMH

KOHTPOJIA napaMeTpoB VYMeHus:

TEXHOJIOTHYECKOTO e T[OArOTABIMBATH MCXOIAHOE CBIPEE H MaTCpHalIbl
npoluecca, CBOHCTB CBIPES H K paboTte

rOTOBOH  MPOJYKLMH, U
OCYIIECTBIIAS  HM3MECHEHHE
napamMeTpoB
TEXHOJIOTHYECKOTO

e OLIEHHMBATh KQYECTBO CBIPBLEBBIX MATEPHATIOB

® OpraHH30BLIBATH pa60qee MECTO B
COOTBETCTBHH C TpeﬁOBaHHHMI/I TEXHHYCCKOTO
3aJaHHs




mporecca NpH H3MEHEHHH | VIMETh OIBIT/BIa/ETh:

CBOMCTB CBIPBS, ® BU3YaAILHBIM KOHTPOJIEM KauecTBa
M3rOTaBIMBAEMBIX MaTepHAIIOB

[TK-9: CniocobeH u3yuaTh, | 3HaHHS:

aHAJIM3UPOBATD, ® KAuyeCTBEHHOIO U KOJIMYECTBEHHOTO

HCIIOJIB30BATh MEXaHHU3MBI XMMHUECKOro ¥ (pU3UKO-XHMHUECKOIO aHasm3a

XHMHYECKHX peakLuii, yIJisl, KOKCa, IPOJYKTOB KOKCOBaHHSI

[IPOMCXOISIINX B YMmenus:

TEXHOJIOTHYECKHX ® BEIIIOJIHATh  MCCJIEIOBAHHSA B obmactu

mporeccax ¥ OKpYKarolleM nepepaboTKH TOTLIIMBA " YIJIEPOAHBIX

MHpPE, OCHOBBIBAsIChH HA MaTepHajioB

3HaHHUAX O CTPOCHHH e NIPOBOJMTH HAYYHO-HCCIIENOBATENLCKHE PAdOThI

BEIIECTBA, IIPUPOIC B 00J1aCTH MOJYUYEHHs META/LUIYPrua4ecKoro Kokca

XHUMUYECKOH CBA3U U H repepaboTKH MPOAYKTOB KOKCOBAHHS

CBOMCTBaX Pa3MUYHBIX JMeTh ONBIT/BIAAETD:

Klaccon KHMEMNCERME e paGoThl ¢ peakTHBaMH, IpubopamMu H

JICMEHTOB, COCMHEHHH, MaTtepranamu, HeoOXOJUMBIMH /I NPOBEICHHUS

BCIICCTB H MAaTCPHAIIOB. HCCIIeI0BATEbCKUX PaboT

1.5. ®opma oby4eHus
Peanuzauus MOAYJIsSl MPEIYCMOTPEHa Ui OOYYarOIIMXCsl [0 OYHOH M O4HO-3a04HOH (opme
00yuyeHUs.

PA3JIEJI 2. ITPOTPAMMBI MOY JISA
JJABOPATOPHBIE U3MEPEHMSI

2.1. PABOYASI ITIPOTPAMMA JUCHHUIIJINHBI
AHaauTHYeCKasi XUMHS ¥ PH3HKO-XHMHYECKHE METOAbI AHAIH3A

2.1.1. CONEPKAHUE 1 OCOBEHHOCTH PEAJTU3AIIMA JTUCHUTLJIMHBI
AHAJTHTHYECKAS XHMHS U QH3HKO-XHMHYECKHE METOABI AaHATIH3A

2.1.1.1. TexHoJiorun 00y4eHHs, HCIIOJIb3yeMble IPH H3Y4YeHHH IHCUMIIHHBI MOXY s

TpanuuuoHHas (pernpoayKTHBHAsA) TEXHOJOTHs OOY4YEHHsS C HCIOJIB30BAHHEM 3JIEMEHTOB
3MIEKTPOHHOI0 00pa30oBaHus

2.1.1.2. Tlnanupyemble pe3yJabTaThl 00ydeH sl (HHAMKATOPBI) 10 AHCUHIIHHE

Koa u HanMeHOBaHHe
IL1anupyeMbie pe3y/ibTaThl 00ydeHHsl (HHIHKATOPbI)
KOMIeTeHUHH

[MIK-3: CnocobeH HCIOIB30BaTh | 3HAHUs:

MareMaTHYECKHUE, dusngeckue, | ¢ mpHHIMNA IEHCTBHS MaTeMaTHYeCKHX, (HU3HYECKHX,
(U3UKO-XHUMHYECKHE, XHMHYECKHE (H3NKO-XHMHYECKHX METOJIOB  JUIA IIPOBE/IEHUS
METOJBI  JUIA  PCIICHMA  3ala4 uccaea0BaHuR MPOOYKIHH 1o AHAJIMTHYECKHM
npodecCHOHAIBHOH NesATENbHOCTH, METOJIMKAM;




a TaKKe
IKCIIEPUMEHTANIbHBIE
MCCIIEIOBAHUST W HCIBITAHUA T10
3aJaHHOW METOJMUKE, MPOBOJUTE
HaOmomeHusT M  H3MEpeHHs ¢
yyeToM  TpeOOBaHMH  TEXHHKH
fesomacHocTH, OOpabaTbiBaTh |
HHTEPIPETHPOBATh
3KCIEpPHMEHTATbHBIE JAHHBIE;

OCYUIECTBJIATH

VYMeHus:

e BEINOJHATE HCCIECAOBAHHUS B o0Omactu nepepaboTKH
TOIUIABA U YIIIEPOIHBIX MATEPHAIIOB

o o0pabareiBaTh ¥ WHTEPIPETHPOBATH IKCIEPUMEHTANILHBIC

JIaHHBIE

MPOBOJMTH ~ MCCIENOBaHMs B  00JacTH  TOMYUEHHMs

METATypruyeckoro KoKca M IepepaboTKu NPOIYKTOB

KOKCOBaHHUS;

IMeTh ONBIT/BIANETE:
e paboThl C METOJHKAaMH, OOECHEUHBAIOUIMME KOHTPOIb
KauyecTBa yIiis U KOKca

[IK-6: Cmocoben obecne4ynBaTh
IPOBEIECHHE TEXHOJOTHUECKOT0
nmpouecca B COOTBETCTBHH €
periameHToM, HUCTIONB3YS
TEXHHYECKHE cpeacTBa TS
KOHTPOJIS napameTpoB
TEeXHOJIOTHYECKOI0 npolecca,
CBOMCTB  CBIpbSS M TOTOBOH
NPOAYKLIHH, 1% OCYIIECTBJISAS
H3MEHEHUE mapaMeTpoB

TEXHOJOTMYECKOro Ipolecca MpH
H3MEHEHHUH CBOMCTB CHIPbS,

3HaHus:
e TpeGOBaHMs K CBIPBIO H BCIIOMOTaTe/IbHBIM MaTepHaIaM

e [paBMI  [OJG30BAa¥Hs  KOHTPOIBHO-H3MEPHTEIbHBIMA
npubopamMu U HHCTPYMEHTaMH
YmMeHus:

e [IOJrOTABJIMBATH HCXOMHOE CHIPHE M MaTepHasbl K padoTe

e OIIEHMBATH KAYECTBO CHIPHEBBIX MATEPHAJIOB

e OpraHM30BBIBaTH pabouyee MECTO B COOTBETCTBHH C
TpeOOBAHUAMH TEXHUUYECKOTO 3a/[aHus

VIMeTs ONBIT/BIANETh:

® BH3YAJIbHBIM KOHTPOJEM
MaTepuanoB

KauyecTBa H3T0TaBIMBACMBbIX

[TK-9: CniocobeH u3y4ars,
aHaJIM3UpOBaTh, HCIIOIb30BAThH
MeXaHU3MBI XHMHYECKHX peaKiiHii,
MIPOUCXOJSALIUX B
TEXHOJIOTHYECKHX IpoLeccax 1
OKpYIKaIOLEM MHpE, OCHOBBIBAsICh
Ha 3HAHUSIX O CTPOEHHH BEIECTBA,
MPUPOJIE XUMHUECKOH CBSI3H U
CBOICTBAX pa3IMYHBIX KJIACCOB
XUMHUUYECKHX 3JIEMEHTOB,
COeJIMHEHHH, BEIIECTB U

3HaHus:
e KAUeCTBEHHOr0 ¥ KOJMYECTBEHHOr0 XHMMHYECKOIO H
(M3MKO-XMMHYECKOTO aHaIu3a Yris, KOKca, MPOyKTOB
KOKCOBaHHS
YMeHus:
® BBITOJIHATE HCCIEIOBaHUs B obOnactH mnepepaboTKH
TOIIMBA U YIJIEPOIHBIX MaTEPHATIOB

¢ [POBOJHUTH HayYHO-MCCJIE[0BATEILCKHE paboThl B 001aCTH
MOJIyUeHHsT METaLIyprH4ecKoro Kokca H nepepaboTKH
IPOIYKTOB KOKCOBAHHS

WMeTh ONBIT/BIANIETh:

MaFcpHalios. e paGoThl C peakTHBaMu, HpHOOpaMH W MarepHanami,
HeOOXOMUMBIMH Ul TIPOBEJICHUS HCCIIEI0BATENILCKHX
paboT

2.1.1.3. Conep:xaHHe 1UCUMILTHHBI
Ko
i Pa3zngen, Ttema
paszaea, Conep:xanue
AMCUHUILIHHBI
TEeMBbI

[ToHsTHE aHAIMTHYECKOM
P1

XUMHM. MeTozbl aHanusa u
ux BeIOOp. MeToauueckue

KpaTkas ucTopus pa3BUTHA Haykd. MeTolonornyueck1e
ocobeHHocTH. KilaccHrKaLus METOIOB aHaIN3a Mo
Ha3HAYEeHHIO, 00BEKTAM aHajIu3a, crnocobam nosyveHus




OCHOBbI aHalU3a

uHpopmarmu. Ycnosus BbiGopa meToa aHanu3za. [TonsTus
KAueCTBEHHOr0 W KOJIHYECTBEHHOr0 aHal13a

P2

Ot10op ¥ NOAroTOBKA
TBEP/OH, XKHAKOH H razoBoi
npoOel
K aHanu3y

[Ipoba Kak MCTOYHHK aHanuTHUeckoi uHpopmaunu. Craauu
AHAJIMTHYECKOTO KOHMTPOJIs: 0TOOP Mpobbl, MOArOTOBKA
npoGel, U3MEPEHHE aHATUTHYECKOrO cHUrHana, oopadoTka
JaHHBIX u3mMepeHus. [TorpelHocTH aHanu3a:
cHCTeMaTHUECKHUE, cliydaiiHble, rpyObie. Jlncnepeus.
CranpaptHoe otkioHenue. Q — kputepuii. Koadduument
CrbrofeHTa. [IpaBuna oKpyrjieHUs pe3yJibTaToB.
JloBepUTE/bHBIH HHTEPBA, NPe/eN 00HapYIKEHHA BELIECTBA.
[TokaszaTenu kavecTBa U3MEpeHHH XMMHUYECKOro CoCTaBa
(CX0AHMOCTb, BOCTIPOH3BOAUMOCTD, MPaBHALHOCTD,
To4HOCTB). M3MepeHus, aHamuTHYeCKUit curHai, pabouas
kpuBas, 00paboTKa pe3y/IbTaTOB aHa/lk3a

P3

TeopeTHyeckas KOHLENLIKS
KHCJIOT W OCHOBaHHH.
Benuuuna pH pacTBopor

Teopus Appenuyca u JIstouca. [IpoTonuruyeckas Teopus
BpexcTena u JloypH, conpsskeHHOE OCHOBAHHE W KMCIIOTA.
AMQUNPOTHBIE W aNPOTOHHbIE pacTBOPHUTENH. BydhepHbie
pacTBopbl 1 BydhepHas eMkocTb, amponutsl. Pacuer pH
coJiei, CHIBHBIX W cadbix ocHoBaHMiH, kucnoT. MonHas cuna
pacTBOpa, aKTHBHOCTb, KOY(Q(HLHEHT aKTUBHOCTH, pELLEHHE
3ajau.

P4

TepMoanHamuka 1
XMMHYECKOE PaBHOBECHE B
peaslbHbIX CHCTEMAX.
OueHka 1 ycTpaHeHue
NnorpelHocTel aHanu3a

DneKTpocTaTHYECKOe B3aUMO/IEHCTBHE B PAaCTBOpaX.
ConbBaTaluHOHHbIE YPDEKTEI.

VyeT XMMHUECKOro B3aUMOLEHCTBMS B peasibHbIX PacTBOPax:
1) ypaBHeHHe MaTepHallbHOTO HanaHca
2) ypaBHEHHE IEKTPOHEHTPaAJIbHOCTH
3) rpaduueckoe OnUcaHHe PaBHOBECHS

4)repMoaMHAMHUECKas H KOHLEHTPALIMOHHas (paBHOBECHAsS

YCIIOBHAsA) KOHCTAHThI PABHOBECHS, CBSI3b MEXKILY HUMH.

P5

KauyecTBeHHbIH XUMHYECKHIH
aHaJIu3

HanpagieHue XuMHUecKHX peakuuil. CHucTeMaTHYECKUH H
NpoOHbIi MeToabl aHanu3a. CynbpHaHas U KHCIO0THO-
OocHOBHas Knaccudukauus. Pasnenenue KaTHOHOB Ha
aHanuTHyeckue rpynnel. ['pynnosoi pearent. Peakuuu u xon
aHaiM3a. AHaJIM3 CMECH KaTHOHOB 1-0i aHANUTUYECKOH
rpynmbsl. AHaTU3 CMeCH KaTHOHOB 2,3,4 aHaJIMTHYECKHUX
rpynn. Knaccudukauuns annoHos. PazaeneHue 1
KOHIIEHTpALHs BELIECTB

P6

KonuuecTBeHHbIH
XUMHUYECKHIH aHanu3

OcHOBHBIE MPHUHLHITL] KOJTHYECTBEHHbIX onpeﬂeneHuﬁ B
XHUMHYECKHUX METOJax aHajiu3a. Ycenorus NMPHMEHEHHA
XUMHYECKHX peaKlui B aHATUTHYECKHUX LieasX: ObicTpoTa U
MOJIHOTA MPOXO0KAEHHUA, CTEXHOMETPHUHYHOCTb, OTCYTCTBHE
no6o4YHbIX peakuuit. [[puMeHeHHe KONMHYECTBEHHOIO aHalu3a.

I'paBumeTpus

CylHocTh MeToAa
1) Buasl rpaBuMeTpHu, OKKIIO3Ms, coocaxaeHue. CtapeHne
ocajka.

2) OcaguTeny s OpraHMYecKHX W HEOPraHW4eCcKHX HOHOB
3) Ycnoeus nony4ueHus: aMop(pHbIX U
KPYTMHOKPHCTAJUTHUECKHX OCaAKOB
[TpousBeeHKHe pacTBOPUMOCTH H PACTBOPHUMOCTh. (PaKTopbl,
BJIMSIIOLIME HA PACTBOPUMOCTL OcaakoB. [IpeumyluecTsa u
HEZOCTATKH rpaBUMETPHH. BO3MOJKHBIE HCTOUHHKH OLUIMOOK B
rpaBMMETPHH.

TuTpuMeTpHUeCKUH aHanu3

CyuHocTs MeToa. OCHOBHBIE MOHATHSA: TUTPAHT, THTPYEMOe
BELIECTBO, KOHEeYHas To4ka TUTpoBaHus. Touka
9KBHBAJIEHTHOCTH. DKBHBAJIEHT, MOJISIpHAas Macca
9KBMBaJIeHTa. BrIpaskeHHe KOHLIEHTPAaLKUKY pacTBOPOB:
HOPMAaJIbHOCThb, MOJIIPHOCTb, THTP, THTP M0 OMpeAeIseMOMyY




BELIECTBY. 3aKOH 3KBHBaJIEHTOBR. KpHBbIE THTPOBAHUS: MOHO-
u 6unorapudmuueckue. [lepBuuHble U BTOPHUHBIE
cranaapThl. TpeGoBaHHs K NEPBMYHBIM CTAHAAPTaM.
ukcaHansl, MepHas nocyaa, MCroJib3yeMas B TATPHMETPHH.
[IpuroToBJEHHE W CTAHAAPTH3ALIMA THTPAHTOB METOIAMH
MUNETUPOBAHMS M OTAE/bHBIX HaBecok. Krmaccudukauus
MHIMKAaTOPOB, HCTIONb3YeMbIX B THTpUMeTpuH. Criocobb
TUTPOBAaHHA: NPsAMOe, 0OPaTHOE, 3aMeLLEHHS.
Knaccudukauus METOI0B THTPUMETPHYECKOTO aHANH3A B
3aBMCMMOCTH OT THITA XHMHYECKHX peaKLuil: KHCIOTHO-
OCHOBHOE, OCAMTE/IbHOE, KOMIIEKCOHOMETPHHECKOE,
OKHCJTMTENTbHO-BOCCTAHOBHTE/IBHOE.

KucnotHo-ocHOBHOE
TUTPOBaHHE

TuTpaHThbl B KUCIOTHO-OCHOBHOM THTPOBaHMH. MHAWKATOPBI.
KHCI0THO-OCHOBHBIE MHAMKATOPbI, XpPOMO(OpHas Teopus
WHaHKaTopoB. MHTepBan nepexoaa v nokasaresib THTPOBaHHS
uHaukatopa pT. Beibop HHAMKATOpa MO KPHBOM TUTPOBAHHMS.
PacuyeTbl pe3ynbTaToB H3MepeHHit. MoHO H
bunorapuhMHUECKHE KPHBbIE THTPOBAHUS.

KomniexcoHOMeTpHYeckoe
THTPOBaHHE

Hcnonb3oBaHne KOMIIEKCHBIX COEAMHEHUH B XMMHUYECKOM
aHanuze. KOHCTaHTbl YCTOHUMBOCTH W KOHCTAHTDI
HECTOHKOCTH KOMIUIEKCHBIX coelMHeHui. BaskHeluure
KOMIUIEKCOHbI, HCIOMb3YEMbIE B AHAJIHTHYECKHX LIEsIsX.
MeToa1Ka NpoBEAEHHs KOMIIEKCOHOMETPHYECKOTO
TUTPOBaHHSA. MeTall-UHAMKATOPbI U MEXAHU3M HX JACHCTBHS.
Venosus Beibopa ukaukatopa. [TpumeHenune Oy(epHbix
PacTBOPOB JUTS MOAASPIKaHUs 3a1aHHOrO 3Ha4eHus pH B
npouecce TUTpoBaHuA. Pacuér KpuBoO#
KOMIJIEKCOHOMETPHUYECKOro TUTpoBaHus. Pacuér
pe3ysnbTaTtoB. McTouHHKH OLIMOOK.

OKHCAUTENBHO-
BOCCTAHOBMTE/IbHOE
THTpOBaHHE

Pone OBP B xumuueckux Metoaax aHanusa. Conpssk€HHas
penokc-napa. DneKTpoAHbli noreHu1an. CTaHaapTHbLIA H
peanbHbIi MOTeHLHabl. Y paBHeHHe HepHera s
onpeaeseHus 31eKTPOJHBIX TOTEHLHAIOB PEOKC-CHCTEM.
Koucranra pasHosecus OBP u e€ onpenenenne. M3meHeHue
pH cpenpl. Knaccudukauus METOLOB OKHCIUTENIbHO-
BOCCTAHOBUTEJIBHOIO TUTPOBAHMS MO THTpaHTy. Muaukaropsi,
npuMeHsieMbie B peflokemeTpru. Mutepsan nepexoaa
OKMCJIMTEIbHO-BOCCTAHOBUTEIbHBIX HHMKATOPOB H YCJIOBHS
ux Beibopa. KpuBble OKMCIHTENBHO-BOCCTAHOBHTEILHOTO
THTPOBaHHs. XapaKTepPUCTHKA METO0B OKHCIIHTENLHO-
BOCCTAHOBHTEILHOTO THTPOBAHUA: XPOMATOMETPHS,
nepMaHraHatoMeTpus, Hogomerpus. OcobGeHHocTh 1 obnactsb
MPUMEHEHHS 3THX METOJIOB 115l AHAJTMTHHECKHX
onpeaeeHUi.

OcaguTenbHoe THTPOBaHHE.

Posib ocaguTeNbHbIX PeakLMii B aHATHTHUECKOH XMMHH.
Meron Ieii-JTioccaka, Mopa, @asuHca, @onasrapaa. Bub
OcaIMTENbHBIX HHIHKATOPOB, MHTEPBA MEPEX0/a, YCIIOBHS
BbIOOpa. O0NacTh NPHUMEHEHHS.

TuTpoBaHHE B HEBOAHBIX
cpenax

CywHocTb MeToa. TUTPaHTEI, UCTIOJIb3YEMbIE PACTBOPHTEIH,
wHAuKaTopsl. [IpermyliecTBa METOA MO CPABHEHHIO €
TUTPOBaHHEM B BOAHLIX cpenax. [Ipumepsl 1 3anauu

P7

Owunbku meronoe KOT, KT,
OBT, OT. TpeboBaHus,
npeabaBisieMble

K peakuusam B merone KOT,
KT, OBT

KucnoTHas, OCHOBHAas, MMAPOKCH/IHAS U OCHOBHbBIE OLIMOKH,
MHAMKATOpHBIE OWKHOKH, CTporas CTEXHOMETPHS peaKLnH,
ObICTPOTA PEaKLMH, BO3MOKHOCTh ONpPEAEsIeH s TOUKH
3KBUBAJIEHTHOCTH, BEJIMYHHA KOHCTAHTbl PABHOBECHH

P8

ABTOMATH3ALIUSA H

PyuHO#i, aBTOMATH3UPOBAHHbIH M ABTOMATHYECKHH aHAJM3.




KOMIIBIOTEPH3aLIMA aHalku3a

O6paboTka AaHHBIX HA NEPCOHATLHOM KOMIBIOTEPE.

MeTtoabl aTOMHOMH
crieKTpockonuu., MeToael

ATOMHO-3MUCCHOHHBIH, aTOMHO-a0COPOLIMOHHEBIN aHANU3,
OCHOBHbIE HCTOYHHMKH BO30Y>KAEHHS CMIEKTPOB, CIIEKTP
MCTYCKaHHUs ¥ MOMJIOLLEHHS, CIIeKTpabHble NPHOOpLI,

P9 o 5 s o
PEHTreHOBCKOH KaueCTBEHHbIH M KOJTMUECTBEHHbIH CMIEKTPalbHbIA aHANK3,
CHEKTPOCKOMUH ypaBHeHHe JlomakuHa, pEHTI€HOBCKHH CMEKTp,

peHTreHoBcKas TpyOka, 3akoH Mosiu.
TepMoBeChl, TEPMOrPaBUMETPHUECKHE KPHBbIE, TETIIOBbIE
adexTsl peakunu (a3oBbiX NpeBpaLLeHHii, KpHBbIE

TepMHUecKHE METOABI b peakuuu ¢ pesp P

P10 i OXJIXKIEHHMs M HarpeBaHHs, MUPOMETpPUYECKas YCTAHOBKA,
auddepeHHaTbHBIH TEPMHUUECKHH aHANIM3, aBTOMATHYECKHE
TEPMOTHTPATOPbI
OCHOBHbIE 3aKOHOMEPHOCTH CBETOMOIOLEHHMSA. 3aKOH
y Byrepa-JlamGepra bapa, onTHueckas njioTHOCTb,
MeTobl MOJIEKYJIPHOM

e EERART CBETOMpOMycKaHHe, BbIOOp CBETO(HILTPA, MOHOXPOMATOP,
P i BH/IbI (POTOIEKTPOKOIOPHMETPOB H CIIEKTPO(OTOMETPOB.

P11 (hoTokoNnOpPUMETpPHS,

Metoza rpagyHpoBOMHOro rpauka U MeToa 100aBOK.
SHPRIPOGaTOMET IS, dyopecueHIMs, BBIXOA (ayopecueHUHH, ByopecLeHTHbIE
JTHOMHHHCLIEHLHA YOP ¥ yop » PIYOP
MH/IMKATOPbl, OCHOBHbIE Y3J1bl annaparypbl, yBHOJIEBbIE
CTEKJIA.
3aBUCHMOCTb MOKa3aTeJlsl [PeIOMIAEHHS OT MIIOTHOCTH CPEbI.
OnTHyeckHe METOBL: e
edipakTOMeTpHA Buasl pedppakromerpos. [lonsipuzosanHbii ceeT. Bpawenue
peap . MIIOCKOCTH nosspu3auny. [Toaapr3alMoHHbIE MHKPOCKOTTL.
P12 MOASAPUMETPHS,
3aBHCHMOCTh pacceMBaHUs CBETA OT JJIMHbI BOJIHbI:
HedenoMeTpHs U
PaneeBckoe paccerBaHWe M paccenBaHue Tunaans, BeNuvnHa
TYpOHAMMETPHS
MYTHOCTH.
Macc-crekTpoMeTp, BUAbl HOHH3ALMH, MarHWTHBIA H
P13 Macc-crnekTpocKonuYeckie | KBaApyrnojbHbIH Macc-aHaIW3aToOPhl, HOHHAS JIOBYLLKA, Macc-
METO/1bl CMEKTPOrpamMma, pa3peLleH1e, UyBCTBUTEIbHOCTb,
JIETEKTOPbI, XPOMaTO-MAacC-CIEKTPOCKOMNHS.
PanunomeTpuueckue
METO/IbI: Buabl pacnazaa, saepHble YacTHLIbl, CEYEHHE ANCPHOH
P14 pPaaMOaKTHBALMOHHbIH, peaKLH, MCTOYHHKH HEHTPOHOB, NMEpHO/ NoJypacnana,
M30TOMHOro pa3baBneHus, NOCTOSHHAA pacnaja, yaeibHas akTHBHOCTb, 3aLllMTa OT
pPagMOMETPHYECKOrO M3TyYEHH I
TUTPOBAHHUS
BosnkramneporpamMma, knaccudeckas noasporpadus,
KanaroliMi PTYTHBIH 3NE€KTPOJ, MOTEHLHAI NOJ1YBOJHbI
DNEKTPOXUMHUYECKHE pTy? ol Y X
i AU y3UOHHBIH TOK, THMbI NOASAPOrpapUUECKHX SHEEK;
' IKBMBAIEHTHAs! U MOJIbHAS 3JIEKTPONPOBOHOCTb,
BOJIbTAMIIEPOMETPHS,
P15 nonsporpacus MOABHIKHOCTH MOHOB, KOHAYKTOMETPHYECKOE THTPOBAHHE,
Pon imim H;l BbICOKOUACTOTHBIN THTPUMETP; ypaBHeHne Hephera,
Y pH, npo6iemMa BbIGOpa 21EKTPOAOB, 3aBUCHMOCTD 3JIEKTPOAHOM
MOTEHLIMOMETPHS

(GYHKUMH OT TEMNEPATypbl, NPsAMas NOTEHLMOMETPHS,
MOTEHLIHOMETPHHYECKOE THTPOBAHHE.

2.1.1.4. 53bIk peaau3aluy NpPOrpamMmMbl
ITporpamMMa QHCIMILUIHHEI pealn3yeTcs Ha rocyIapcTBEHHOM sA3bIke Poccuiickoil denepannu

2.1.2. YYEBHO-METOAWYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHUIIIIMHBI AHAJIMTUYECKASI XUMUSA U PU3UKO-XUMHUYECKHUE

METO/IbI AHAJIM3A

JIeKTPOHHBIE pecypchl (H3aHMs)




1. Ananmutuyeckas XHUMHS: yuebHOe nmocobue [2nexkTpoHHbIi pecypc] /
Hosocubupck:HI'TY,2015. -92c¢. http://biblioclub.ru/index.php?page=book&id=438291

2. T'paBumerpuuecKkuil M THUTPUMETPHUECKUI METOABI aHATHM3a : METOJAMYECKHE yKa3aHHs K
BBINIOJIHEHHIO JlabopaTopHbIX pabdor / aBr.-cocT. T. C. I'ypuna ; M-BO Hayku M BBICHIETO
obpazosanus PO, PI'AOY BO «Yp®V um. nepsoro [Ipesunenta Poccuu b.H. Enpuunay,
Hmxuerarun. texuon. uH-T (pun.). — Huwxuuit Tarun : HTU (unuan) YpdV, 2019. -71 c.
— Texcr : anexTponHsIi https://elib.ntiustu.ru/3009/getFile

3. AHamuTHuecKas XMMHS U (PU3MKO-XHMHUYECKHE METO/bI aHATIH3a : METOAHYECKHe YKa3aHus
k PI'P / aBr.-coct. T. C. I'ypuna ; MuH-Bo Hayku H Beicul. o0pa3zoBanus PO, ®TTAOY BO
«Yp®dY um. neproro Ilpesunenra Poccun B.H. Enpumna», HuwxHerarun. TexHona. MH-T
(¢pui.). — Huwxuuit Tarun : HTU (punuan) YpdY, 2019. — 45 c¢. — TekcT : 31eKTPOHHBIIl.
https://elib.ntiustu.ru/1053/getFile

4. ®orokonopumerpus. Typounumerpus. [Torenuuomerpus. PedpakromeTpus: METOAMYECKHE
ykazaHus K naboparopHeiM pabotam / aBT.-cocT. T. C. I'ypuHa ; MUH-BOHAYKH W BBICII.
oOpazoranus P®, PI'AOY BO «Yp®VY um. neproro Ilpesunenta Poccun b.H. Enpunnar,
Huxnerarnn. texnon. un-T (pun.). — Huwxauit Tarwn : HTU (unuan) Yp®V, 2019. — 68 c.
— Texer : anexTpoHHsbIH https:/elib.ntiustu.ru/429/getFile

IleuaTHbIe H3AAHUSA

1. Xapurtonos lO. 5. AHanmuTHYeckas Xumus (aHATUTHKA) @ B 2-X KH. : y4eOHUK 17151 BY30B /
1O. S. XaputoHOB. - 5-¢ u31., crepeortun. - Mockpa : Brlcmas mxona.Ku. 1 : OGmue
TeopeTH4ecKue ocHOBBL KavyectBeHHBIH aHamu3. - 2010. - 615 c. Ipugh - 29 sk3

2. XapurtoHoB 0. fl. AnanuTuueckas XuMus (aHATUTHKA) : B 2-X KH. : y4eOHHUK Ui BY30B /
0. . XapurtoHoB. - 5-e wu3n., crepeotun. - MockBa : Beicmas mkona.Kn. 2
KonuuectBeHHBIH aHanu3. OH3HKO-XUMHYECKHE (HHCTPYMEHTAIBHBIE) METObl aHATIH3A. -
2010. - 559 c. I'pugh -29 k3

IIpodecconanbHble 0a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHBIE H IOHCKOBbIE
CHCTEMBI

1.9bC «YHuuBepcuteTckas oubmuoreka onnaiiny» (http:/biblioclub.ru)
2.0b «Dnextponnas oubnuorexka HTU» (http:/nti.urfu.ru).

ITepeyenn :KypHAIOB, AOCTYNHBIX 10 noanucke Yp®@Y B noJHOTEKCTOBOM
3JIeKTPOHHOM BH/e Ha caiiTe eLibrary.ru

KypHan ananuTHueCKOH XUMUH 2016-2020

Marepuans aas auyg ¢ OB3
Becy xontent O2BC mpeacraBnen B Buae (aitnmoB cmenmaneHoro ¢Qopmara Ui
BOCIIPOU3BE/IEHHs CHHTE3aTOPOM pE4H, a TaK jKe B TECTOBOM BMJE, IIPUTOAHOM IJIsl IPOYTEHHUS C
HCIIOJIE30BAHHEM 3KPAHHOM JIYIIbl H HACTPOHKOH KOHTPAaCTHOCTH.

2.1.3. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHE JUCIHITIJINHbI
AHAJIUTUYECKAS XUMHUSA 1 PU3NKO-XUMHUYECKHUE METO/IbI
AHAJIM3A

Caenennst 00 0OCHAEHHOCTH AHCIHIUIHHBI CMEIHATH3HPOBAHHBIM H J1a00PATOPHBLIM
o0opyI0BaHHEM H NMPOrPAMMHBIM obecreueHHeM
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Ne Bun Haumenosanue | OcHaIeHHOCTH CIEHUAIBHBIX ITOMEIIEHHH [lepeuens
m\i | 3aHATHH | ClHenHanbHBIX W ITOMEIIeHHit 1715 caMOCTOSITEbHON [IPOrpaMMHOTO
MTOMEUIEHHUH U paboThI obecrieyeHusl.
TIOMEIIEeHUH IS PeKBHU3UTHI
CaMOCTOSITEIHLHO MOITBEPIKIAIOILL
¥ paboThl ero JOKyMeHTa
1 | Jlekuun | YyeOHnas Me6ens ayautopHas ¢ kosmdecTBoM | MicrosoftWindo
ayaMTOpMs s | paboyMx ~ MeCT B COOTBETCTBHHM € | Ws,0(pHCHEIMaK
MIPOBEICHHUS KOJIMYECTBOM CTYAEHTOB, pabouee MecTo | etMicrosoftOffi
JIeKITMOHHBIX MIPEeroIaBaTels, 10cKa ay IMTopHasl. ce.JloroBop Ne
3aHATHH KoMIiekT mepeHOCHOro IpoeKUHOHHOro | 43-12/1712-
obopyoBanus: HOyTOYK, MpoekTop, 3kpaH | 2019 oT
Ha IITaTHBE. 18.11.2019.
2 | Ilpaktuu | YueOHas MeGens  ayauropHas ¢  KommdecTBoM | MicrosoftWindo
ecKue ayauTopusi st | palOyuX ~ MeCT B COOTBETCTBHHM  C | WS,
3aHATHS | IPOBEICHUS KOJIMYECTBOM CTYJEHTOB, pabouyee MecCTO | O()HUCHBIHIIAKET
IPaKTHYECKUX | MPerojaBaTens, 10CKa ay IMTOpHas. MicrosoftOffice.
3aHATUH KoMIekT mnepeHocHOro mpoekuuoHHoro | Jlorosop Ne 43-
obopymoBaHusA: HOYTOYK, mpoektop, skpa | 12/1712-2019
Ha ITaTUBE. ot18.11.2019.
3 | Jlabopar | YueOHbIE Jla6oparopust Ne 335
OpHBIE aynutopus s | MUMII-6Y3 neyn naboparopHas
paboTel | IPOBENECHUS my¢enshas (100-1150 C, 31eKTpOHHBI
1abopaTOPHBIX | TEPMOPETYJISATOP)
pabot: Ne [Teus mydensnas MV?2
335.J1a6oparop | [lkad cymmnensiii nabopartopueii CHOJI
ust [TAXT 3535./3
Ne 3209. [llkad)  BBITSOKHOM  JEMOHCTPALMOHHbIH
JlaGopaTopus (bupma «3xpocy), 2 T
agasutHdeckoii | Cton-nmojacraBka  XuMHuYeckud  (pupma
XHMHH H «2kpocy), 10 mT.
OXMA, pH-merp wuonomep «3Oxkcnepr-001-3.0.1»
HCCIIEIOBATENILC | CTALHOHAPHBINA c KOMILIIEKTOM
KuX paboT HOHOCEJICKTHBHBIX ~ 3JEKTPOJIOB  MAapKH

«DIUT» HAa aMMOHHH, IWaHM[, pOJaHH-
HOHBI, JXKecTKOCcTh, pH, BcromorarenbHbIM
XJIopcepeOpsHBIM, 9JIEKTPOJIOM OM-
11.01.01 na uoHns! Oapus

®oromerp portoanextpuyeckniit KOK-3-01
[Tonsipumertp

Apromaruueckas mnunerka KOJIOP
(100 MK, O THOKAHAIbHAS)
Asromatuueckas munerka KOJIOP 500
(500 M1, 0JHOKAHATIBEHAS)

100

Jla6opatopus Ne329
AHaTHTHYECKHE BECHI, npezen
B3BemuBanus 200 r, uexa aenenus 0,001 r)
Xpomatorpad JIXM8]]

Ha6op apeomerpoB AOH-1
CrexisiHHas W TIACTAKOBasg  IOCyJa:

He tpebyetcs
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MepHble  KOJOBI, OIOpETKH, IHIIETKH,
XMMHYECKHe CTAKAHBI U IUJIHHIPHI, KOJOKI
JUTS TUTPOBAHHS Dpiienmeiiepa,
KarelbHHIIb]

pH-meTp-MuummBonsT™eTp 410  0a3oBblit
HIIK® «AxBuIOH» ¢ KOMOWHHPOBAHHBIM

pH-31exTpoaom 9CK-10601 H
TEePMOJATYHKOM
PedpaxkromeTpbl

Kouncynp | YueOnas Mebenp  aynuTopHass <& KOJIMYECTBOM

TalMH ayauTopus Juist | pabounx  MecT B COOTBETCTBHH  C

NIPOBEACHUS KOJIMYECTBOM CTyAeHTOB, pabouee Mmecto | He Tpedyercs
KOHCYJIbTAUM{ | Ipernoaasatesis, 10CKa ay IUTOpHas.

Texymu | YuebHas Mebens  ayauTopHas C  KOJIMYECTBOM

i ayIUTOpHA I | pabouux  MeCT B COOTBETCTBHH  C

KOHTPOJI | MPOBEICHUS KOJMYECTBOM CTYIEHTOB, padodee MECTO

b, TEKYILEro NpernoiaBaTelis, JocKa ay M TOpHas.

IPOMEX | KOHTPOJIS U He Ttpedyetcs

yTOUHAS | IPOMEKYTOUHO

arTecTall | i aTTecTalnuu

st

Camocto | [Tomemenus as | Mebens  ayauTopHas ¢ KommuectBoM | MicrosoftWindo

ATENbHAS | CAMOCTOSITENBHO | paloYyHX  MECT B COOTBETCTBHH € | WS,

pabora | it paboTEI KOJIMYECTBOM CTYAEHTOB, pabouee MecTO | O(pHCHBIANAKeT

CTYyIeHT | oOyd4aroluxcs | Mpenojaparess, J0CKa ay IMHTOpHas. MicrosoftOffice.

OB KomnproTepHasi TEXHHKA: IEPCOHATIbHBIE Jorosop Ne 43-

KOMIIBIOTEPEL, TIepr(epuiitple yerpoiictea, | 12/1712-2019 or
YCTPOICTBA MOJKIIOYEHHS K CETH 18.11.2019.
WHTEpHET, JOCTYI B JICKTPOHHYIO Jlorosop Ha
uH(DOPMAIIHOHHO-00pa30BaTEIbHYIO CPENy | IPEIOCTABICHUE
HTU (punmuana) YpD@V, KOMIIEKT IOCTOSIHHOTO

JHIIEH3HOHHOIO IPOrPaMMHOI0
obecrieyeHHs.

JIOCTYTIa K CETH
WHurepHeT oT
30.12.2019 Ne
800037
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