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l. eau u 3a1a4u TUCHUIJIMHBI:

Heab AuCHUIUIMHBI — U3YYEHUE OCHOB TEOPUU M TMPAKTUKH XUMHUYECKHX METOJIOB
Kau4eCTBEHHOT0 W KOJMYECTBEHHOTO aHalM3a, WCCICAOBAaHUS HEOPTaHMYECKUX U
OpPraHUYECKUX COCUHEHUH, TOKA3aTh POJIb AHAIUTUYECKOW XUMHUH B CUCTEME HayK, HAYUUTh
WHTEPIPETHPOBATH SKCTICPUMEHTAJIbHBIC PE3YJIBTATHI.

3agaum Kypca - B pe3ysibTaTe U3y4YeHHUs JaHHOTO Kypca CTYIEHTHI JOJDKHBI TO3HAKOMUTHCS
C TEOPETHYECKUMH OCHOBAMH M TIpUEeMaMu IPoO00TOOpa ¥ TPOOOIIOITOTOBKH, OCBOUTH OCHOBHBIE
3aKOHOMEPHOCTH PAaBHOBECHUH U MPOTEKAHUS PA3IMIHBIX TUIIOB XMMUYECKUX PEAKIIHiA, OCHOBHBIC
METOJbI Pa3ACNCHUs W KOHICHTPUPOBAHHUSA, OBJIAJETh XUMHUYCCKUMH METOJAMH aHaIHu3a
pa3InIHBIX 00BHEKTOB.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

Vyebuas muciuuiuiiHa <«AHanutudeckas xumus» b1.0.18 orHocurcs K 00sA3aTeIbHON
4acTH y4eOHOro IJIaHa MPOrpaMMbl MOATOTOBKH 1o HampasiieHu o 04.03.01 Xumus.

Jlyis u3ydeHus: JaHHOW y4eOHOW MUCIUTUTMHBI HEOOXOIUMBI 3HAHUS, YMCHUS U HABBIKH,
dbopMupyembie MpeanIecTBYIOMUMU AucuuInHaMu: «Heopranudeckas xumusy», «Dusukay,
«Marematukay.

IlepeyeHp mocnenyrOmuUX Y4e€OHBIX TUCHMIUIMH, AJS KOTOPHIX HEOOXOAMMBI 3HAHMA,
YMEHMSI U HaBbIKU, OpMUpPYEMbIE JaHHON y4eOHON AUCLIUIIIMHOM!

OcBoenune JUCHUITIINHBI «AHamuTUYECKass XHUMHSI»  SBIISICTCSA HGO6XO,Z[I/IMOI>'I JIA
MOCJICAYIOIICTO H3YUYCHUSA IOUCHUILIIMH «Du3myeckas XHUMUS), «XnuMHI9ecKas TEXHOJIOTHUA»,
«AHaIN3 CIO0KHBIX O6’beKTOB», «MGTOILBI Pa3aCiICHusA WM KOHLCHTPUPOBAHUS, «DU3UKO-
XUMHUYCCKUC MCTOABI aHalin3a», IIPU BBIIIOJITHCHUSA KBaJII/I(l)I/IKaIII/IOHHI)IX pa60T.

I1l.  TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUSA JUCIUAITJIMHBI
IIponecc ocBOeHUs AMCHUILIMHBI HaNlpaBiieH Ha (POPMUPOBAHUE SJIEMEHTOB CJETYIOIIUX

komrnereHuii B coorsercTBuM ¢ PI'OC BO no nanHomMy Hanpasienuto noarorosku 04.03.01
Xumus.

HepequL IVIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqem/m Mo TMCHHMIIJINHE, COOTHECCHHBbIX C
HHAUKATOPAMH JO0CTUKCHUSA KOMIIeTEeHIInii

Komnerenuus Nuaukaropsl Pe3yabTaTsl 00yyeHus
KOMITeTeHIU
OIIK-1 Cnocoben NJIK ork-1.2 3HATh. TEOPETHUECKHUE OCHOBBI
aHaJM3UPOBaTh U [Tpennaraer .
3po peaarac AHATTUTHYECKOU XVMHH,
UHTEPIPETHPOBATH UHTEPIpPETaIHIO
pe3yJIbTaThl XUMUYECKHUX pE3yJIbTaTOB CyIECTBO PEAKIINH U ITPOLECCOB,
HKCIIEPUMEHTOB, COOCTBEHHBIX HICIIOJTB3YEMBIX B
HaOJIOICHUH ¥ U3MEPEHUH | SKCIIEPUMEHTOB U .
aHAJTUTUYECKON XUMUWY;
pacyeTHo-
TEOPETUYECKHUX padoT ¢ | MPHHIUIIBI " obmactn
HCTOJIE30BAHACM WCTIOJIH30BAHUS OCHOBHBIX
TEOPETUYECKIX OCHOB
METOJIOB XMMHUYECKOTO aHaJIN3a.




TPaJULIMOHHBIX U
HOBBIX Pa3JIeJIOB XUMHH

Wmers  mpexacraBienue 00

0COOEHHOCTIX 00BEKTOB

aHaJInu3a.

YMmerh: HOAr0OTaBJIUBATH

00BEKTHl UCCIECHOBAHUS  IJId

aHaau3a, MPOBOJUTH
SKCIIEPUMEHTAIbHbIC
HCCIECNOBaHUSI IO  3aJaHHOHU
METOJIUKE, paboTatb Ha
amnmaparype, MOpUMEHIeMOU B

AHAJIMTHYCCKHUX MCCICA0OBAHUAX.

Baanern: HaBBLIKAMU
IPUMEHEHUS TEOPETHYCCKHUX
OCHOB npu MIPOBEICHUH

AHAIIMTHYCCKHUX peaKum”I JIIsL
OIpCACIICHUA 9JICMCHTOB B

Ppa3INYHbIX 00BbEeKTax.

OIIK-2 Cnocoben
MIPOBOJIMTH C COOTFOICHUEM
HOpM TCXHUKN
0€30IIaCHOCTH XMMUYECKHI
BKCI'IepI/IMeHT, BKJIFO4Yas
CUHTE3, aHAIIN3, H3yYCHUE
CTPYKTYPBI U CBOWCTB
BEIIIECTB ¥ MaTePUAJIOB,
HCCJIEIOBAaHKE MPOLIECCOB C
UX y4acTHEM

WK onk-2.1 Pabotaer ¢
XUMHNYCCKUMU
BEIIIECTBAMH C
COOJTII0ICHUEM HOPM
TEXHUKHU 0€30MaCHOCTH

3HaTh: NpaBusa U HOPMBI
TEXHUKHU 0€30I1aCHOCTH pU
paboTe ¢ XUMUYECKUMHU
peakTHBaMu M (PU3HUECKUMHU
puOopamu.

N 1Konk2.4 ITpoBoaut
WCCIJIEJOBAHMSI CBOMCTB
BELIECTB U MaTEpUaJIOB
C UCMOJIb30BaHUEM
CEpPUIHOTO HAy4YHOT O
000pyI0BaHUS

3HaTh: OCHOBHBIE JOCTOMHCTBA
Y HEJIOCTAaTKU Pa3jIMYHbIX
METOJIOB HCCIEN0BAHUS CBONMCTB
BCIICCTB U MaTepI/IaJ'IOB.

YMerb: NpoBOAUTH IPOCTHIE
orneparuu (knaccupukanus
BEILIECTB, COCTaBJIEHUE GOPMYII,
CXEM IPOLIECCOB, IEPBUYHBII
aHaJIM3 Pe3yJIbTaToOB U T.I1.) C
Y4ETOM OOIIUX
3aKOHOMEPHOCTEH,
(bopMyIHpyEeMBIX B paMKax

AQHAJINTUYECKOW XUMHH.
Baaners: TEOPETHYECKUMU

IpeaACTaBICHUAMU




aHAJUTHUYECKOMH XUMMUH,
OCHOBaMH XMMHYECKHX METOJIOB
aHalli3a HEOpPraHWYeCKuX |
OpraHUYEeCKHUX COCIUHEHUM,
METOJIOJIOTHEH BBIOOpa METOJIOB
aHajgu3a, HMETh HAaBBIKHM UX
MPUMEHEHUS TMpPU MPOBEICHUHN
AQHAJIMTUYECKUX PpEAKUUA ISt
ONPEACIICHUS  DJIEMEHTOB B

pPa3TUYHBIX 00BEKTAX.

OIIK-6 Cnocoben
MPEJICTaBIISITh PE3YIbTATHI
CBOEM pabOThI B YCTHOM U
MMCbMEHHOU popme B
COOTBETCTBUU C HOPMAMH U
MIPaBWJIAMH, TIPUHSATHIMH B
poeCCUOHATHBHOM
coo01ecTBe

N 1Korke.1
[IpencraBnsier
pe3ynbTaThl paboThI B
BHJIC OTYETA IO
cTaHaapTHOH (opmMe Ha
PYCCKOM SI3BIKE

3HaTh: IpaBUiIa COCTaBICHUSA
IPOTOKOJIOB OTYETOB
XUMHUYECKHX OIBITOB,
IPUMEHSTh OCHOBHBIE 3aKOHBI
XVMHUU TIPU 00CYKICHUN
HIOJTYYEeHHBIX Pe3yJIbTaToB,
HOJTOTOBUTH OTYET O
BBITIOJTHEHHOH padoTe.

YMeTh: peacTaBUTh
pE3yJIbTaThI ONBITOB U
pacyeTHBIX pabOT COrIaCHO
TpeOOBAHUAM B JaHHOU 001acTH
XUMHH

Baaners: HaBbIKaMU
MIpe/ICTaBICHMS pe3yJIbTaTOB
COOCTBEHHBIX Hay4HbIX
M3bICKaHUN B KOMIIBIOTEPHBIX
CeTsIX U UHPOPMAIIMOHHOMN
Hay4YHO-00pa3oBaTeIbHOU Cpesie

V. COJIEPKAHUE U CTPYKTYPA JUCIHHUIIJIMHBI
O0BbeM JUCHHUILIHHBI COCTABJIAET 9 3a4eTHBIX eqUHNI, 324 yac.,

B TOM umnciie 54 yac. Ha DK3aMeH.

W3 Hux 144 gaca — npakTtudeckas MOAroTOBKa

®opMa TeKylIen aTTeCTaluu —3a4eT.

dopmMa NPOMeKYTOYHOM aTTEeCTALMM: IK3aMeH




4.1 CopepxxaHnue TUCHHUILUINHBI, CTPYKTYPHPOBAHHOE M0 TeMaM, ¢ YKa3aHHEM BHI0B Y4eOHBIX 3aHATHI M OTBEICHHOI0 HA HUX KOJMYeCTBA
aKa/JieMH4ecKHUX 4acoB
4.1 CopepxxaHue TUCUMILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM, C YKa3aHHEeM BH/A0B YUeOHBIX 3aHATHI M OTBEJCHHOI0 HA HUX KOJINYeCcTBa
aKaJeMHYeCKHX YacoB

Buabl yueOHON paOOThL, BKIOYAs
% CaMOCTOSITEIBHYIO padOTy
o
=
‘é{ 0o0y4arnImxcsa U TpPYA0EMKOCTD (B yacax)
m S DOpPMBI TEKYIIIETO KOHTPOJIS
o
R .
No Paszen £ § 3 Konrakraag pabora YCIIEBAEMOCTH,
o 8 IIPEIIOABATEII C CaMOCTOSITEIbH
O o
n/n QMCHUILIMHBL/ TEMbI = g 3 et (s | QODMA MpOMENKyTOUHO
O 5 > as pabora (B
A g 00y4YarmuMucs TOM HCIC aTTeCTalMuU
=
i 1146 KO BHCAYJIUTOPHAA
abopaTopH 2
i Jlexumu CP, KCP
=~ bIC 3aHATHS
VYerubiii onpoc Nel,
1.| Beenenne 3 2 2 BOIIpochl 1-3
YcerHbii onpoc Ne2,
CocTosiHUE BEIIECTB B 1 10 1-8
} BOIpOCHI 1-8,
2. | HOHO-MOJIEKYIIIPHBIX 3 15 4 .
crcTeMax = nabopaTopHbIe pabOThI
YcerHblii onpoc Ne2,
MeToab!l BBLICICHUS 1 12 9-11
3. | pasmenenus u 3 17 4 Bompocsl 9-11,
KOHI[EHTPHPOBAHMS = nabopaTopHbie pabOThI
% 0
4 MeToab! OOHAPYKEHUS 8 Yernpiii onpoc Nel,
" | u mneHTHDUKATIH 3 31 20 2 20 1 BONIPOCHI 4-6
THIbI XUMUYECKUX 14 VYcrHbIil onpoc
5. DeaKHI/Iﬁ W IIpouecCcCOB B 3 55 36 4 36 1
AHAJIUTUYECKON XUMUH -




IIpo6ooTbop 1

YceTHBIT onpoc

6. 3 5 2 1 2
IIPOOOMOATOTOBKA
7 OCHOBHBIE 00BEKTHI 3 5 2 1 2 YcerHblii onpoc
aHaM3a
Metponorudeckune 1 5 VYerabiii onpoc Nel,
8. | OCHOBBI XUMHYECKOTO 3 5 2 Bompockl 1-3
aHaIM3a
9 I'paBumMeTpuveckuit 1 10 YcrHblii orpoc,
aHams3 3 39 24 4 24 naboparopHbie paboTHI,
KOHTPOJIbHBIE paOOTHI
KOJUTOKBHYM, BBITIOJTHEHUE
TuTprMeTpUYeCKuii 2 20 6 o
10 e 3 96 64 10 64 nabopaTopHBIX padoT,
HanucaHue otyeTos 1o JIP.
KonTtponsHbie paboThI
11 KoHnTpoms Tekymei 3auer
yCIIEBAEMOCTH
12 [TpomexyTouHast Dx3ameH 54
aTTecTaIus 54
10 80 54
13| Bcero uacos 324 144 36 144

*B paboueii npocpamme no oucyuniure npu 6bINOJAHEHUU 1aO0PAMOPHLIX pabom npedycCMOmpeHa RPAKmMUu4ecKas n0020Mmo6Ka 6 Uoe 8blNOIHEeHUS

0mOoenNbHbIX 8U008 pabOMm, C8A3AHHBIX ¢ OYOywell npodhecCUOHAILHOU 0esIMebHOCHbIO

4.2 TInaH BHeayIUTOPHON CaMOCTOATEIbHOM PadoThl 00YYaIOLIUXCS N0 JUCHHUIIJIMHE




CamocrosTenbHas paboTa 00yJaromuxcs YuebHo-
METOIUYECKOe
Cemectp u . Tpynoe OuenouHoe 6 A
3 a3BaHUC pa3/icjia, TCMbI Buna camocrositensHOM paboThI MKOCTbH CPEICTBO 00cCICICHUEC
(uac) CaMOCTOSITENIbHOM
paboThI
o ol VCTHBI ompoc CM. CIHCOK JTUT-PBI
OCTOSIHUE BEIIECTB B HOHO- MOJIFOTOBKA K YCTHOMY ompocy Ne
» a Y y orpocy 6 Nel, Bompocer  |Ne4,5,6
MOJIEKYJISIPHBIX CUCTEMAX Hanucanue orueros no JIP
1-3 nor. Ne3
[ToaroroBka otuera no JIP, moaroroBka k CM. CIUCOK JIUT-PbI
cTHOMY orpocy Ne2 . Nel,6
Merto/ibl BBIAENEHNUS, PA3ACICHUS U Y y y A VerHbii ompoc )
KOHIIEHTPUPOBAHUS Pemenue 3anay no teme. No2, BONPOCH
-
Hanucanue oryeros no JIP 1-8
IToaroroska oruera mo JIP, Meroauu. yKka3zaHus
MOATOTOBKA K YCTHOMY oripocy Ne2 «KauecTBeHHBII
Metozis! 0OHapyKeHHS K Pemenue 3anay no teme. 4 . aHaIu3»
UICHTH()UKAITIH u P VYcrHbIl onpoc C
anycaHue OTYETOB MO No2, Bonpocsr | M- CTIMCOK JIHT-phI
9-11 Nel,4,5,.6
N MOATOTOBKA K YyCTHOMY orpocy Nel VYerubiit onpoc [CM. cECOK JIUT-PBI No
Tunbel XUMHYECKUX PEAKLHM U MPOLIECCOB Nol. BOIPOCHL
B AHATHTHYECKOH XHMUH Hammucanne otueros mo JIP 7 el ) 6P 1,6
YcTHOe colOeceroBanue o CM. cIMCOK JIUT-pBI
[Tpo600T6Op U MPOGOIOArOTOBKA 3 YcrThblii onpoc
MOATOTOBKA K cOOECeT0OBaHHIO No2
YcTHOe cobecenoBanne .
OCHOBHBIE 00BEKTHI aHAIIHM3a 5 YcrThblii opoc
MOATOTOBKA K cOOECeI0OBaHHUIO
YcTHOe colOeceioBanue CM. CIMCOK JTUT-pBI
MeTtponoruueckre 0CHOBbI XUMHUYECKOT
CTPOJIOTHHCCKHIE OCHO CCKOTO |10 nroToBKa K coGeCe0BAHIIO 5 v " No7
aHATH3a CTHBIH OIpoc

not. Ne3




CamocrosTenbHas paboTa 00yJaromuxcs

Y4yebHo-

METOIUYECKOe
Cemectp u . Tpynoe OuenouHoe 6 A
3 a3BaHUC pa3/icjia, TCMbI Buna camocrositensHOM paboThI MKOCTbH CPEICTBO 00cCICICHUEC
(uac) CaMOCTOSITENIbHOM
paboThI
IToaroroBka otuera o JIP Mertoauu. yKa3zaHus
MOJrOTOBKA K KOJUTOKBUYMYNe | «KonnyecTBeHHBIN
. Pemenue 3anay no teme aHaIu3»
['paBuMeTpuueckuii aHanu3 5
Hanucanue otueros no JIP CM. CIUCOK JIUT-PbI
Nel,5
KOJUIOKBUYM jor. Ne3
TutpuMeTpuyecKuii aHau3 [Toaroroska oruera o JIP. CM. CIIUCOK JIUT-PbI
IIOATOTOBKA K KOJJIOKBUYMY Nel,5
10 .
Pemenue 3ana4 no teme VeTHBIR onpoc
Hanucanue oryeros no JIP No 3
MeTo KUCIOTHO-OCHOBHOTO TUTPOBAHUS [OJITOTOBKA K KOJIOKBHYMYNo2 CM. CIMCOK JTUT-PBI
Pemienue 3agad mo reme 10 Nel,5
Hamnucanue orueros no JIP Koroksuym Ne2 |10 Ne3
OKHCIUTENTEHO-BOCCTAHOBUTEIHHOE MOATOTOBKA K KOJUTOKBHYMYNe3 v . CM. CIIUCOK JTUT-PBI
CTHBIH OIpocC
TUTPOBAHNC Pemrenne 3ama4d mo Teme 10 Nod p Nel,5
="
Hamucanne oruetos no JIP Komoksuym Ne3 [ZIOTL. Ne3
MOATOTOBKA K KOJJTIOKBHyMYyNe4 CM. CIIUCOK JTUT-PbI
Kommnniekconomerpusi,
ApreHTOMETpHS Pewenue 3agau o reme 5 Nel,5
Hanucanue orueros no JIP KosutokBuym Ne4 |01 Ne3
OO61mas TpyA0eMKOCTh .

KonraktHas pa60Ta IIpU MPOBEACHNUU yLIC6HBIX 3aHATHH IO JUCIUILUIMHE BKIIOYAET B ce0st:

3aHATHUA JCKIUMOHHOI'O THUIIA, na6opaTopHHe pa6OTI)I, KOJUIOKBUYMBI, I'PYIITIOBBIC KOHCYJIbTAllUN, MHAUBUAYAJIbHYIO pa60Ty O6yanOIHHXC${ C
nmpenoaaBaTCjICM.




4.3 ConeprxaHue y4eOHOr0o MaTepuaja

Beenenue

[Ipeamer aHAMTHYECKOW XUMHHU, €T0 CTPYKTYpa, MECTO B CHCTEME HAYK, CBSI3b C MPAKTHUKOM.
3HaueHUE aHATMTUYECKOM XHMHHM B Hayke, 3KOHOMUKE M Jpyrux cdepax. OcCHOBHBIE
AHAIUTUYECKUE TMPOOJIEMBI: CHIDKEHHE TMpejaesia OOHAPYKEHHUS;, MOBBIIICHHE TOYHOCTH U
U30MpaTENTbHOCTH: 00eCleueHre SKCIPECCHOCTH; aHaiu3 0e3 paspylleHHs; JIOKaIbHBIH
aHaJIN3; TUCTAHIIMOHHBIA aHaTN3. 3HAYCHUE AHATUTHYECKONW XUMHUHM B HAyKe, SKOHOMHUKE H
npyrux cdepax. Bumel aHanM3a: W3OTOMHBIA, 3JEMEHTHBIH, CTPYKTYPHO-TPYIIIOBOM
(pyHKIIMOHATBHBIN ), MOJICKYJIIPHBIH, BEIICCTBEHHBIHN, ()a30BbId. XUMHUYECKHE, PU3NUECKHUE U
OHMOJIOTUYECKHE METO/IbI aHAIIN3A.

OCHOBHBIC 3Tambl Pa3BUTHSA aHATUTHYECKOW XWUMHUH. COBpPEMEHHOE COCTOSHUE U
TEHJCHIIMM PAa3BUTUS AHAIUTUYECCKOM XHMHHW: HMHCTPYMCHTAJIM3AlUsl, ABTOMATH3AIlHs,
MaTeMaTH3alys, yBEIWYCHHE JONH (PU3MUYECKUX METOJOB, MEPEX0Jl K MHOTOKOMIIOHEHTHOMY
aHaJM3y, CO3/IaHNE CEHCOPOB U TECT- METOOB.

1.1.CocTosiHMe BelIeCTB B HOHO-MOJIEKYJ/ISIPHBIX CHCTEMAX

CocTosiHME BeUIECTB B HUACANBHBIX U pealbHBIX cucTemax. CrnocoObl BBIpa)KEHUs
NEHCTBYIONIEH Macchl: aKTUBHOCTb, PaBHOBECHas W OOINas aHaJUTHYeCKas KOHIEHTPALUU.
Koncrantel paBHOBecusi peakuuii u mpoueccoB. Teopusi JlebGas-Xiokkens. KoaddunmeHnTs
akTUBHOCTH. KOHIIEHTpalMoOHHBIE KOHCTaHThHL. OMNHCaHUE CIOXKHBIX PABHOBECHUU. Y CIOBHBIC
KOHCTAHTHI.

1.2. Tunbl XMMHYECKHX PeAKIUii U MPOLECCOB B AHAJIUTHYECKOH XUMHH

OCHOBHBIE THIIBI XUMHUUECKHUX PEAKIMHA B aHATUTUUECKON XUMHUU: KUCIOTHO-OCHOBHBIE,
KOMILJIEKCOOOpa30BaHUsl, OKUCIICHU-BOCCTAHOBJICHUSI.
1.2.1. KuciorHo-ocHOBHble peakumuu. CoBpeMEHHbIE NPEACTABICHUS O KHCIOTaX |
ocHoBaHusAX. Teopus JIstouca. Teopuss bpencrena-Jloypu. PaBHoBecue B cucreMax KUCIOTa —
COIPSKEHHOE OCHOBAHUE U pacTBOpUTENb. KOHCTaHTBI KMCIIOTHOCTH U OCHOBHOCTH. KucioTtHsie

U OCHOBHBIE CBOWcCTBa pacTtBopureneld. KoHcranTa astomporonusa. BnusHue mnpupoasl
pacTBOpUTEN Ha CHIIYy KHCIOTBI M oOcHOBaHus. Huemupytrommii u nuddepeHumpyromumi
3¢ eKTh pacTBOPUTES.

Bydepnsie pacTBopb!l 1 ux cBoiictBa. bydpepnas emxocts. Beiuncnenne pH pactBopos
HE3apsKEHHBIX M 3apSOHKEHHBIX KUCJIOT M OCHOBAaHWN, MHOTOOCHOBHBIX KHCJIOT U OCHOBAaHUH,
CMECHU KHUCJIOT U OCHOBAHMM.

1.2.2. OxucANTEJIbHO-BOCCTAHOBUTE/IbHbBIE PEAKINU. DJIEKTPOHBIN MOTEHIInAl. Y paBHEHUE
Hepucra. CrannaptHelii 1 ¢GopManbHbIi moTeHIManbl. CBA3b KOHCTAHTHI PaBHOBECHS CO
CTaHJApTHBIMU ITOTeHIManamMu. HamnpasiieHre peakuyii OKMCIEHUS-BOCCTAHOBIIEHUs. DaKTOpHI,

BJIMSIIOIIIAE HA HAITPABJICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

OCHOBHBIE HEOPraHWYECKHME W OPraHMYEeCKUE OKHUCIHUTEIHM W BOCCTAHOBHUTEIH,
MIPUMEHSIEMbIE B aHAJTU3E.
1.2.3. Peakumu KOMILIeKCO00pa30BaHusl. THITHI KOMIUICKCHBIX COCTUHEHUH, UCTIOIB3YEMBIX B

aHAJUTUYECKON  XHMHUH. K.]'IaCCI/I(I)I/IKaI_II/ISI KOMILJIGKCHBIX ~ CO€QUMHEHUI IIO XapaKkTepy
B3aUMOJSUCTBUS MeETala - JIUT aHd, IO OJHOPOAHOCTHU JIMI'aHdd, UTCHTPAJIBHOIO HWOHA
(KOMHJ’ICKCOO6pa30BaTeH$I)I BHYTpI/IC(I)CpHLIC KOMIIJICKChI n MOHHBIC aCCouaThl



(BHemIHechepHbIe KOMILJIEKCHl U MOHHBIE Mapbl), OAHOPOAHOIUTaHIHbIE U CMEIIAaHOIUTaHHbIE,
MOJIUSIIEPHBIE (TETEPOIOIUSAACPHBIE U TOMOIOJIUSIIEPHBIE).

Crynenuaroe KOMIUIEKCOOOpa3oBaHue. KonuuectBennsie XapaKTEPUCTUKU
KOMILJIEKCHBIX COEAMHEHUN: KOHCTaHThl YCTOWYMBOCTH (CTymeHuatbie M o0mue). DakTopsl,
BIUSIONINE Ha KOMIUICKCOOOpa3OBaHWE: CTPOCHHE IICHTPAIBHOTO aroMa U JIUTaHJA,
KOHLIEHTpalus KOMIIOHEHTOB, pH, HOHHas cuia pacTBopa, TemMreparypa.

Krnaccudukanys KOMIUIEKCHBIX COEIMHEHUN 10 TEPMOJUHAMUYECKON U KMHETUYECKOM
YCTONYUBOCTH.

Teopernueckne OCHOBBI B3aUMOJICHCTBUSI OPraHUYECKUX PEAr€HTOB C HEOPTaHUYECKUMU
noHamMu. DOYHKIIMOHAIbHO-aHATUTUYECKUE TPyNIbl. BiusHue HX NPUPOIBI, PaCHOIOKEHUS,
CTEPEOXMMHUU MOJIEKYJI peareHTa Ha €€ B3auMOJCHCTBUE C HEOPTaHUYECKUMH HOHAMH.

Teopust aHaJIOrUi B3aMMOJICVCTBHSI HOHOB METAIOB C HEOPTAaHUYECKHUMU PEareHTaMu
tuna H2O, NHs, H2S u xucnopon- , a3or-, cepoconiepkayMu OpraHMYeCKUMU PearcHTaMu.
OcHOBHbBIE THUIIBI COEAMHEHUH, 00pa3yeMbIX C y4acTHEM OpPraHHMYECKHUX pPEeareHTOB. XeJaThl,
BHYTPUKOMIUIEKCHbIE coequHeHus. DaKkTopbl, BIUAIONINE HA YCTOMYMBOCTh XE€JIATOB: MPUPOJA
JIOHOPHBIX aTOMOB U CTPYKTYypa peareHTa, pa3Mep LKA, YUCIIO LIUKIOB, XapaKTep CBSA3H MeTasll-
nuranja. BaxHellllne OpraHMYECKHUE pPEareHThl, NMPUMEHSIEMbIE B aHalu3e IS pa3/elieHHUs,
0OHapy>XeHHUS, ONPECIICHUS] HOHOB METAJIJIOB, JIJIS MACKUPOBAHUS U IEMACKUPOBAHUSI.

Bo3MokHOCTH HCTIOSIB30BaHUST KOMIUIEKCHBIX COCIMHEHUM U OPTaHMYECKUX PEareHTOB B
pa3IMYHBIX METOAAaX aHaIu3a.

MeTtoabl o0HApYKeHHsI U WAeHTUPUKATMU

3amaun ¥ BbIOOp MeToAa OOHApYKEHUSI M UACHTU(DUKAIIMH XUMUYECKUX COCAMHEHHM.
Unentudukamuss aTtoMoB, HOHOB, BemecTB. JIpoOHBII U cHCTeMaTHYeCKHil aHamu3.
MUKpOKpHUCTAUIOCKONMYECKUN aHaIn3, MUPOXMMHYECKUN aHanu3 (OKpallMBaHUE IUIAMEHU,
BO3rOHKa, oOpa3oBaHue mepsoB). KamenbHbId aHanu3. AHanM3 pacTUpPaHHEM IMOPOIIKOB.
Xpomarorpapuieckre METOAbl KaueCTBEHHOTO aHalln3a. DKCIPECCHBIN KaYeCTBEHHbBIN aHAINU3 B
3aBOJICKUX M TIOJIEBBIX YCJOBHUSX. TecT- MeTonbl oOOHapykeHus BemecTB. [Ipumepsr
MPaKTUYECKOT0 MPUMEHEHUSI METOIOB OOHAPYKEHHUSI.

1.3. IIpo600TGOpP ¥ MPOGONOATOTOBKA
[IpencraBuTensHOCTH MPOOBL; MPoda U 0OBEKT aHamu3a, Mpoda U Metox aHanuza. dakTopsl,
o0ycioBiIMBaOIIME pa3Mep U crocod oTbopa mpeacTaBUTeNbHONH MpoObl. OTGOp TPod
TOMOTE€HHOTO M TeTeporeHHoro coctaBa. CrocoObl MosydyeHHs CpeHeld NpoObl TBEPIbIX,
XKHUJIKMX U Ta3000pa3HbIX BemiecTB. [lepBuunas 06paboTka U XpaHeHue npoo.

OcHoBHblE crocoObl nepeBosia Npodsl B GopMy, HEOOXOIMMYIO ISl JaHHOTO BHUAA
aHaJIM3a: pacTBOPEHHE B Pa3JIMUHBIX CpEax; CIeKaHNue, CIUIaBICHUE, Pa3JIOKEHHE MTOJT IEHCTBUEM
BBICOKMX TEMIIEPaTyp, OABJICHUS, BHICOKOYACTOTHOTO pa3psiia; KOMOMHHPOBAHUE Pa3IMYHBIX
IIPUEMOB; OCOOCHHOCTH Pa3IOKEHHS OpraHNnYecKuX coennHeHnid. CriocoObl yCcTpaHEeHUs U ydeTa
3arps3HEHUH U OTEePh KOMIIOHEHTOB TP MPOOOIOITOTOBKE.

1.4. MeToabl BbljieJIeHUs, Pa3/ieJIeHHsA M KOHIIEHTPUPOBAHUS
OcHOBHBIE METOABI pa3/EiCHUs] U KOHIEHTPUPOBAaHUS, MX POJIb B XMMHUYECKOM aHaJIMU3E.
Coueranne METOOOB pa3aACICHUA U KOHICHTPUPOBAHHUA C METOAAMHU OIIPEACIICHUSA, FI/I6pI/IJIHI)I€
METOBI. Pa3)IeJ'IeHI/Ie COIIOCTaBUMBbIX KOJIMYECTB 3JICMEHTOB U OTJACJIICHUE MAJIBIX KOJIMYECTB OT
OOJIBIINX. OHHOCTyrIquaTI)Ie N MHOI'OCTYIICHYATBIC IMPOLCCChI pPa3aCICHUA. KoncranTel
pacrpeneseHus. Crenenb  W3BJICYCHMUS. Qaktop  pasgenenus.  Koaddumuenrt



KOHIEHTPUPOBAHUS.

1.4.1. Meroabl 3KCTpakuuMu. TeopeTHyeckue OCHOBBI METOAOB. 3aKOH pACIpPEICICHHUS.
Knaccudpukanuss 3KCTPaKIMOHHBIX MPOIECCOB. THIBI AKCTPAKIIMOHHBIX CHUCTEM. Y CIIOBUS
DKCTPAaKIIMM HEOPraHMYECKUX M OPraHUYecKuX coeauHeHui. Peskcrpakums. Ilpupoma u
XapaKTEePUCTUKA IKCTPAreHTOB.

Paznenenne s1meMeHTOB MeTOAOM 3KCTpakuvu. OCHOBHBIE OPraHMYECKUE PEareHTHI,
UCIIOJIb3YEMbIE I PA3JCJICHUS 3JEMEHTOB METOJOM JKCTpakiuu. CeleKTUBHOE pa3/ielieHHE
3JIEMEHTOB METOJOM IOoJ00pa OpraHM4YecKHX pacTBopureseil, namenenueM pH BonHo#l dasbl,
MAaCKUpPOBAHUS U IEMACKUPOBAHUSI.

1.4.2. Metoabl ocaxaeHusi M coocaxieHnus. PaBHOBecue B CHUCTEME pPacTBOP-OCAJIOK.

[IpuMepsl HEOPraHMYECKUX M OPTraHUYECKUX PEareHTOB AJig ocaxaeHusl. DakTopbl, BIUSIONINE
Ha pacTBOPUMOCTb OCAJIKOB: TEMIIepaTypa, HMOHHAs CHJIA, JIEWCTBHE OJIHOMMEHHOIO HOHA,
peaKky MPOTOHU3AIMH, KOMIUIEKCOOOpa30BaHUs, OKHCICHUsA-BOCCTAaHOBICHHUA. (CrocoObl
pa3fiesieHuss IyTeM YCTAaHOBJICHHS pAa3IMYHBIX 3HaueHUd pH, oOpa3oBaHMs KOMILJIEKCHBIX
COEIMHEHU I U TPUMEHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKIuii. [ pyrmnoBsie peareHThI
U TpeabsBIseMble K HHUM TpeOoBaHMs. XapaKTEPUCTHKU MajOpacCTBOPUMBIX COEIUHEHUH,
HanboJIee YacTo UCII0NIb3yeMbIX B aHann3e. KOHIIeHTpUpOoBaHHEe MUKPOAJIEMEHTOB COOCAKIECHUEM
Ha HEOPTaHWYECKUX U OPTraHUYECKUX HOCUTEISX (KOJIJIEKTOpax).

1.4.3. Xpomartorpaduueckne MeToanl. Onpenencane xpomarorpaduu. [loHsITHE O TTOABHKHOMI

U HemoABIKHOW (aszax. Knaccupukamuss METOZOB 1O arperaTHOMY COCTOSHUIO MOJBHKHOU U
HEIOJIBUKHOU (a3, 0 MEXaHU3MY pa3zesieHus], 10 TEXHUKE BbINOJIHEHUA. Cr1ocoObl MOJIydyeHus
xpomaTorpaMm ((pOHTANbHBIHN, BBITECHUTENbHBIIA, JIFOCHTHBIH).

Honoobmennas xpomamoepaghusi. CTpoeHHE H  (PU3NKO-XUMHUYECKHE CBOWCTBA
noHooOMeHHUKOB. loHOOOMeHHOe paBHOBecHe. CelleKTUBHOCTh HOHHOTO 00MeHa,(haKkToOphI, €ro
onpezenstomue. O0racTu MpUMEHeHUsI HOHOOOMEHHOM XpoMartorpaduu.

IInockocmuas xpomamoepaghus. O61mre npuHIUIB pazaencHus. CrocoObl MOTydeHus
IUIOCKOCTHBIXXPOMATOTpamMM (BOCXOJSIINMN, HUCXOSAIINNA, KpYroBOM, ABYMepHbIi). PeareHTbl
JUISL IPOSIBIIEHUSI XpOMATOTpaMM.

bymasxcnas  xpomamoepaghus.  Mexanusmbl  pasneneHus.  [loaBwxHbie — (asbl.
[IpeumymiectBa u HemocTaTKu. ToHKocnoUHas Xpomamozpagus. MexaHu3Mbl pa3eCHHUS.
CopOenTsl, noaBMXHBIE (hazbl. OOIaCTH IPUMEHEHHUS.

1.5.  OcHOBHBIE 00LEKTBI aHAJIN3A

OOBeKTBl OKpYXalollel cpeapl: BO3AYX, MPUPOJHBIE BOJBI (IIOBEPXHOCTHEHIE,
MO/A3E€MHBIE), aTMOC(EPHBIEC 0CAIKH, TTOUBBI, TOHHBIE OTIOXKEHHS. XapaKTepHble 0COOEHHOCTH U
3a7a4d UX aHaJIu3a.

BHOJ’IOFI/I‘-I@CKI/IG U MCAUINHCKHEC 06’B€KTI:I. AHaHI/ITI/ILICCKI/IC 3a1a4u B 3T01>i 06J'IaCTI/I.
CaHUTapHO-TUTUEHUYECKUI KOHTPOJIb.

I'eonornueckne 0OBEKTHl. AHAIN3 CHJIMKATOB, KapOOHATOB, MKENE3HBIX, HHUKEIb-
KOOAITbTOBBIX PYy/I, TOTUMETAIUTHUECKUX PY/I.

[Tpon3BoICTBEHHBIH aHAINU3. AHATN3 TEXHOJIOTUYECKUX PACTBOPOB, CTOUHBIX BOJI.

Mertannpl, chjgaBel W Jpyrue MPOAYKTHI METATYPTHUECKON MPOMBIIIJICHHOCTH.
KoHTpoJIb MeTaTypruuecKux Mpou3BOICTB.

[IpupoaHble W CHHTETHYCCKHUE OPTaHMYSCKHWE BEIIESCTBA W AJIIEMEHTOOPTaHWYECKUE
COCIUHCHUS, HO.]'II/IMepI)I. BI/I)II)I aHaJIn3a TAaKNUX O6’B€KTOB nu COOTBeTCTBYIOH_[I/Ie METO/BI. HpI/IMepLI
peueHns 3aaa4 KOHTPOJIS OpraHUYECKUX IIPOU3BOJICTB.



1.7.MeTposioru4yeckne OCHOBbI XUMHYECKOI0 aHAJIN3A

OcCHOBHBIE CTaJIMM XMMHUYECKOIO aHaln3a. BeIOOp MeTo/1a aHaln3a U COCTaBIEHUE CXEM
aHanmu3a. AHAIUTUYECKUH curHain u noMmexu. OObeM mH(pOpMAMK B aHATUTUYECKOM CHUTHAJIE.
CnocoObl  ompenesieHus] COAEpXKaHUS MO JaHHBIM aHAJTUTHYECKUX u3MepeHuil.OCHOBHBIE
XapaKTepUCTHUKU METOJa aHalu3a: MPaBUIBHOCTh M BOCIPOM3BOAMMOCTH, KO3 ULIMEHT
YYBCTBUTEJIBHOCTH, TMpeAeN OOHApYKEHHUS, HIDKHSAS M BEPXHSAS TPAHUIBl OIpeAesieMbIX
conepxanuii. Knaccudukanus mnorpemnocreid  aHanuza. CucreMaTHyeckKWe | CiIydailHbIC
norpemHocTd. CrnocoObl OLIEHKU MPaBUIIBHOCTH: UCIOJIB30BAHNUE CTAHAAPTHBIX 00pa3lloB, METOA
100aBOK, METO/1 BAPbUPOBAHUS HABECOK, COTIOCTABIICHHUE C IPYTMMHU METOIaMHU.

1.8.'paBumeTpnyeckuii aHaIn3

CylHOCTh T'PaBUMETPUYECKOTO aHAJIN3a, IMPEUMYILEeCTBA W HEJOCTaTKH MeEToJa.
[IpsMble 1 KOCBeHHBbIE MeTonbl ompenesneHus. Ocanku U ux cBoiictBa. Cxema oOpa3oBaHUS
ocaaka. Kpucramimueckue u amopdHble OCaAKU. YCIOBUS IOJYyYEHHUsS KpPUCTAJUIMYECKHX
0CaJKOB. 3aBUCUMOCTb (POPMBI 0CaJIKa OT CKOPOCTHU 00pa30BaHUs MEPBUYHBIX YACTHIl UX POCTA.
I'omorennoe ocaxnenue. Ctapenue ocajka (IpeBpalieHHe METacTa0MIbHON KPUCTAIIHYECKOH
MoaudUKau B 0ojee YCTOWYMBYIO (OpMY; XMMHUYECKOE CTapeHHE B pe3yJbTaTe M3MEHEHUS
cocTaBa OcCajJka — JAeruiparaluu-TUApaTaluy, NOJUKOHAeHcauuu). llpuyuHbl 3arps3HeHus
ocazika (COBMECTHOE OCaKAEHHUE, COOCAaXICHUE, Iocienyromnee ocaxaenue). Kinaccudukarms
Pa3JINYHBIX BUJIOB COOCAXJEHMs (alcopOLus, OKKIIIO3Ms: BHYTPEHHSS aJcOpOLUs, UHKIIO3US;
uzomopdusm). IlomoxkuTenbHOE U OTpULATENbHOE SIBJICHHUS COOCAXKICHHMS B aHaJU3E.
OcobeHHocTH 00pa3oBaHUs KOJUIOMJHO-IMCIIEPCHBIX CUCTeM. BaxkHelilne opraHuueckue u
Heopranuueckue ocaautenu. IlorpemHoctn B rpaBumerpudeckoMm aHanuze. OOmias cxema
omnpenenenuii. TpeboBaHus K ocaxaaeMoil u rpaBumerpuueckoil popmam. M3menenue cocrasa
0CaJIKa IIPH BBICYIIMBAHUU M NMPOKAIMBAHUU.

1.9. TutpuMeTpuyecKue MeTOAbI AHAJIN3A

MeTtoasl TuTpUMeTprueckoro aHanusa. Kinaccugukanus. TpedoBanust, mpebsaBiasieMble K
peakuuy B TUTPUMETPUYECKOM aHainu3e. BUIbl TUTPUMETPUUYECKHUX OIPEACIICHUN: IpsAMOEe U
o0OpaTHOe, KOCBEHHOe THUTpoBaHHEe. CrocoObl BBIPRKEHUS KOHIEHTpAalUHd pacTBOPOB B
TUTPUMETpHUH. DKBUBAIEHT. MossipHas Macca SKkBUBajieHTa. [lepBudHbIe cTaHIapThl, TPEOOBAHUS
Kk HUM. @ukcananel. Buabl kpuBbix THTpoBaHMs. CKayoK TUTpOBaHUs. To4yka SKBUBAJIEHTHOCTH U
KOHEYHasl TOYKa TUTPOBAHMS.
1.9.1.Kuc/ji0THO-0OCHOBHOe THTpPOBaHMe. [locTpoeHne KPUBBIX TUTPOBaHUS. BiusiHre BETMUNHBI

KOHCTaHT KACJIOTHOCTH WJIM OCHOBHOCTH, KOHIICHTPALIMK KUCIIOT UM OCHOBAaHUM, TEMIIEPATyphl Ha
XapakTep KPUBBIX TUTPOBaHUs. KMCIOTHO-OCHOBHOE TUTPOBAaHME B HEBOAHBIX cpenax. KucimoTHo-
OCHOBHBIE MHJUKATOPBI. [TorpenHocTy THTPOBAaHUS MPU ONPEIECTCHUN CHIIBHBIX U CIIA0BIX KUCIOT
Y OCHOBAHUH, MHOTOOCHOBHBIX KUCJIOT U OCHOBaHUM.

OKuCINTEIBHO-BOCCTAHOBUTEJIbHOEC TUTPOBaHue. [[ocTpoeHNe KpUBBIX TUTPOBAHMSL.
@axTophl, BIMSIOIIME HAa XapaKTep KPUBBIX TUTPOBAHMS: KOHLEHTpALUs HOHOB BOAOPOJA,
KOMIUIEKCOOOpazoBaHue, noHHasi cuia. CrocoObl onpeneneHus KOHEYHOW TOYKM TUTPOBAHMS,
MHIUKATOpBL. [lorpemyocTy THTpOBaHHUS.



1.9.2. MeToabl OKHMCJIHUTEJIbHO-BOCCTAHOBUTEJILHOIO THTpPOBaHus. [lepMaHranatomeTpws.

[lepBuuHblE W BTOPUYHBIE CTaHAAPTHl. YCIOBHUS NPOBEACHMS IEPMAHTaHATOMETPUUYECKUX
ONPEAEIICHUN.

WNonomerpus u itogumerpus. Cuctema foa-HOAM KaK OKUCIUTENb HIIM BOCCTAHOBHTEIIb.
Kpaxmai, kak uHAMKATOP.

buxpomatomerpus. llpakTuueckoe mNpuUMEHEHHE I aHaJIW3a HEOPTaHMYECKUX U
OpPraHUYECKHUX BEILECTB.
1.9.3. OcaaurteabHoe _turpoBanue. IloctpoeHne kpuBbiXx THTpoBaHUA. CrocoObl

OoOHapy>KeHHsl KOHEYHOM TOYKM THUTPOBAHUS; MHIUKATOpPbl. IlorpenHocTH TUTPOBaHMSL.
[Ipumepbl IpakTUYECKOr0 IPUMEHEHUS.
1.9.4 KomiiiekcoHOMeTpHYecKoe THTpoBaHue. Heopranuieckre U OpraHuvecKrue TUTPAHTHI B

KOMILIEKCOMeTpuu. Mcnoiap30BaHuE aMUHOIIOJIUKAPOOHOBBIX KHCJIOT B KOMILIEKCOHOMETPHH.
[locTpoeHnne KpUBBIX TUTpOBaHUS. MeTalNIOXpOMHBIE HMHIUKATOpbl U TpeOoBaHMUS,
npeabsaBisieMble K HUM. BakHeillime yHuBepcajbHble U CHELU(PUUECKUE METAIOXPOMHbIE
uHAMKaTopbl. CriocoObI KOMITJIEKCOHOMETPUYECKOIO TUTPOBAHHUS: IIPSIMOE, 00OpaTHOE, KOCBEHHOE.
CeneKTUBHOCTb TUTPOBAHUS M CIOCOOBI €€ MoBbIeHUs. [lorpemHocTu THTpOBaHUS.



4.3.1. IlepeuyeHb 1a00PATOPHBIX padoT

Ne /it Ne pazpena u HaunmenoBanue TpynoemkocTs (dacbl) | OneHOYHBIC dopmupyembie
TEMBI n1abopaTopHbIX paboT KOMIIETEHIINH
JTUCHUTITUHBI Beero cpedctpa
4acoB
MpaKTH4ecKast
MOATOTOBKA

1.1.Cocrosinue «Pacuer paBHOBECHBIX 6 6 VYerubiii onpoc Ne MK onk-1.2
BEIIECTB B MOHO- KOHIIEHTpalUi B HOHO- 1
MOJICKYJISIPHBIX MOJICKYJISIPHBIX CUCTEMAaX)»
CUCTEMaX.
1.2. Tuns CriocoObI BBITIOJTHEHUS 4 4 YcrHoe MK onk-2.1
XUMHUYECKHUX AHAJTUTUYCCKUX PEAKIUH. co0eceioBaHNE
peaxkiuit u AHaIn3 MOKpPBIM, CyXUM
IIPOLIECCOB B nyTeM (IpoOUpOUHBIE,
AHAJIUTUYECKON KareJbHbIE,
XUMUH. MUKPOKPUCTAIIOCKOITUYECKHE

PEaKIum)
1.3. MeTozsl BrinosnneHue peakiuii 4 4 Pemenue NJIKork2.4
OOHapy>XeHHS U oOHapy»XeHHS Ha KATHOHBI: KOHTPOJIbHOU
MeHTU()UKALIUH. Agtcrp.57 Ne 2, Pb2+ 33729 Ha W]TKorks.1

ctp.60 Ne 2, Cu2+ c1p.86 Ne MOATPYIITY

2, Al3+ ctp.64 Ne 3, Co2+ cepebpa

ctp..90 Ne 3,

Mn2+ ctp.77 Ne 1, Ba2+
ctp.53 Ne 2, K+ c1p.46 Ne 3,
Na+ ctp.48 No 1




1.5.Metob1 CucremaTu4eckui U JpOOHBIM 16 16 perieHue NKonk2.4
BBLJICJIEHUS, aHaau3 (CepOBOOPOIHBIN, Ha KOHTPOJIbHOM WK
pas3aeneHus u OCHOBE Cynb(uIa HATPHS, 3ajauu Ha 1-4 HAKors.1
KOHILIEHTPUPOBa- KHCJIOTHO-OCHOBHOH) aAHAJTUTUYECKHE
HUSL. TPYIIBI

«PaBHOBecCHE B T€TEPOTr€HHO 6 6 VYerablii onpoc Ne MK ornk-1.2

cpene» 2

AHUOHBI, MX KIIACCHU(PUKAITHSI. 8 8 Pemenue 3amaun N Konk2.4

BrimonHenue peakuui Ha OOHapyKeHHUe WK orke.1

0OHapy>KEHUS COUETAHUM AHHOHOB

AQHUOHOB:

S04%, COs*, SO3* ¢.13;

ClI, Br,J cl13;

NO2>7, NO3 c.14

KauecTBeHHbIl aHanu3 4 4 KauecTBeHHBII NKork2.4

MHOTOKOMIIOHEHTHON CMECH aHallu3 CMECH N/Korike.1

KaTHOHOB C UCIOJIb30BAaHUEM KaTHOHOB:

OyMaxHOU Xpomarorpaduu:

a) Fe**, Cr¥*, Zn?*, Mn?*,

Co?*, Ni?*

6) Bi**, Ag*, Hg?*, Cu?*, Cd?**,

Pb?*

Ucnonb3oBanue TCX st 4 4 KauecTBeHHBII NKorik2.4

paszeneHus u oOHapyKEeHUS aHaJIU3 CMecHU N Konke.1

OpPTraHUYECKUX BEIECTB (anTpateHx,

kap0azoul,

(beHaHTpeH)




AHanu3 UHAUBUIYATBHOTO N/1Kork2.4
BEIIIECTBA (CKOPOCTHAs NJ1Korixe.1
3a/1a4a)
1.8.I'paBuMETpHYECKUI aHATHU3.
Becena o Texnuke 2 2 MK ork-2.1
1abopaTOPHBIX padoT B
IPaBHMETPUYCCKOM aHAIIN3E.
3HAKOMCTBO C
AHAJTUTHYCCKUMH BECaMH
YcraHOBIIEHHE COIEPKAHUS 12 12 KomnokBuym Nel N/1Konk2.4
Ba®* B TexHMUECKOM
Brimmonnenue NJIKonxe.1
npemapare BaClx-2H,0
1a00paTOPHBIX
Onpenenenue conepKanus 6 6 pabot NIKonk2.4
Fe3* B pactBope
W/IKorixe.1
Pernrenune pacueTHbIX 3a1a4 4 4 NJIK onx-1.2
1.9. TuTpuMeTprUECKrUE METOIbI aHAITH3A.
[Tpurorosnenue 0,1 1 2 2 CobecenoBanue o | UIKork2.4
pactBopa HCI u3 TEXHUKE
5 N 1Konke.1
S KOHIIEHTPHUPOBAHHOTO BBITTOJTHEHUS
=
2 o pacTBOpa KUCIOTHI pabor.
g o E 0 01 5 5 Beimonuenue TR
S = urotosienue 0,1 H .
f z 2 p Na»CO ’ 1a00paTOPHBIX AKorx2.4
. 2 actBopa NazCOs,
o 2 B P P pabor, N Korike.1
— 2 = yCTaHOBJIEHHE KOA(PPHUIIHEHTA




MOMpaBKK paboyero pacTBopa
HCI

ITpurorosnenue 0,1 H
pactBopa H2C204°2H20.
VYcraHoBieHue

ko3 duImeHTa nonpaBKu
pabouero pactsopa NaOH.

Ornpenenenne coaep>Kanust
YKCYCHOM KHCJIOTHI B
pacTtBope

YcTaHoBiIeHUE KOHIOCHTpaluu
pacTBOpa CHJILHOM KHMCJIOTEI

Vel onpoc Ne 3
«KucnoTHo-oCHOBHOE
paBHOBECHEY

Omnpenenenue conepxkaHus
CO3* nHCO3 B poOe BOJbI

Omnpenenenue conepkaHus
CO2 B kapOOHATHBIX MOPOIAX.

Ornpenenenne coaep>Kkanust
HCI u H3BOs npu
COBMECTHOM TIPUCYTCTBHH

odopmiieHHE
OTYETOB I10
paboram

NJIKornk2.4
N Koriks.1

NJIKonk2.4
N /Korike.1

NKorik2.4
N Korike.1

NJIK onx-1.2

NKorik2.4
NJIKonxe.1

NKorik2.4

NJIKonk2.4
N Korike.1




«OKHCIUTEITBHO-
BOCCTAHOBUTCIIbHOC
paBHOBECUCH

Meton OuxpomaToMeTpuH

TuTpoBaHNE MHOTOOCHOBHBIX NKork2 .4
kucinoT. OnpezaencHue WK
OIIK6. 1
conepxanust H3PO4
Pemenue teopernyeckux Konnokeuym Ne2 NJK onk-1.2
3a1a4
= Mertona nepMaHraHAaTOMETPHH
S
T
S [Tpurorosnenue 0,05 H Cob6ecenosanne no | MIKormx2.4
é pactBopa H2C204°2H20 u3 TCXHHUKC WTKoris.
= OYHMILIEHHOTO TIpenapara BBITTOJTHEHU A '
g H2C204°2H20 pabor.
z Brinosinenue
§ YcTaHoBIIeHHE HOPMAITBHOCTH 1aGOpATOPHBIX NJKork2 4
5 1 K03 HUIHeHTa ONPaBKU pabor, MIKore
% pabodero pactBopa KMnO4 odopMteHHe
N
3 OnpeiesieHNe COEPKAHMUS OTHCTOB IO UJIKork2.4
3 NaNO: B Texanueckom paboram WITK
OTIK6. 1
3 npemnapare
é
E Perienne TeopeTHUECKUX NJIK onx-1.2
E 3ama4
> =
S VYerablii onpoc Ned NJK orik-1.2
e
=4
]
=
=
x
=
—




[Ipurorosnenue 0,05 H CobecenoBanue o | MIKork2 .4
pactBopa KoCr.07 TEXHUKE
NKorke.1
BBITMIOJTHEHUS
OnpeneneHue coepKanus pabor. NKornk2.4
Fe* B BOJJHOM pacTBOpE Beirnonnenne N/IKorke.1
71a00paTOPHBIX
YcraHoBieHrne KOHIIEHTPALUKU pabor, NKornk2.4
1 ko3 purreHTa nornpaBKu obopmieHHe VK
OTIK6. 1
pabouero pactBopa J2 OT4ETOB 110
pabotam
OnpeneneHue conepKanus N 1Kornk2.4
MeH B BOJHOM PacTBOpE
W/IKorike.1
OmnpeneneHue conepKanus N 1Kornk2.4
Na>SOz B cyxoM mpemnapare
W/IKorike.1
Pemenne teopernueckux Komnoksuym Ne3 MK onk-1.2
3a1a4y
y VYcraHOBIEHUE KOHLIEHTpaUuU CoGecenoBanue o | MJIKork2.4
Q
o U K03 QPUIMEHTA TOMPABKH TEXHHUKE
& N Korike.1
= BBITIOJTHEHUS padoT.
= o komruiekcona 11
o = Brinosnenue
<
§ 2 Omnpenenenue KeCTKOCTU I1ab0PaTOPHBIX NKonk2.4
SRy BOJIBI pabort, oopmieHue VITK
g E OT4ETOB 110 paboTam HAKors.1
S o
Qo
ﬁ Or;gez[eneHHe COJICpKAHUS Komnoxsmym Ne 4. NKork2.4
o Fe”" B pactBOpe
id N Koriks.1




Pemenue TeopeTnueckux 4 4 KontposnbHas WK onk-1.2
3amay pabora 1o
PEIICHHIO
pacueTHBIX 33734
1.9.3.0OcanurensHoe 2 2 KomnokBuym WK onk-1.2
TUTPOBAHUE ApreHTOMETPHSL.»
BakirounTeIbHAS 4
KOHTpOJIbHAsI paboTa
Bcero 144 144

4.3.2. Hepeqeﬂb TEM (BOl'[pOCOB), BBIHOCMMBIX Ha CAMOCTOATEC/IbHOC U3YUYCHUEC CaMOCTOSITEILHOM paﬁDTbl CTYAEHTOB

CUCTEMAX.

AKCIIEPUMEHTOB, HaOIIOICHU I

Ne Tema 3ananue dopmMupyemasi KOMIIETEHIIHS NJAK
n/n
1. Pacuer [Toarororka k yctHomy | OINIK-1 Ciocoben MK onk-1.2
paBHOBECHBIX orpocy Nel. aHaTU3UPOBaTh U 3HATh. TEOPETUYECKHE OCHOBBI
KOHIIEHTpalHii B o o
UHTEPIPETHPOBATH aHAJTMTUYECKON XUMUH, CYIIECTBO PEaKkIUii u
MOHO -
BTaThl XUMHUYECKUX 1| B, FICTIOJIb3YEMBIX B aHATUTHYECKON
MOJICKYJIAPHBIX pe3yibTa ec POLIECCOB, HCIIOJIb3YE aHan €CKO

XUMHU,; IPUHIUIIBI 1 obnacTn




Y U3MEpPEHUI

UCIIOJIB30BaHUsI OCHOBHBIX METOJIOB
XUMHAYECKOT0 aHajm3a. Vimetp
Mpe/iCTaBICHUE 00 0COOEHHOCTIX O0OHEKTOB

aHajJInu3a

PaBHoBecue B
reTepOreHHON
cpene.

[TonroroBka K yCTHOMY
omnpocy Ne2. Pemenue
3a]a4 10 TeMe.

OIIK-2 Cniocob6eH npoBOIUTh
C COOJIFOJICHHEM HOPM TEXHHUKH
0e30IaCHOCTH XUMHYCCKUH
9KCIIEPUMEHT, BKITIOUYAs
CHHTE3, aHAJIN3, U3Y4YCHUE
CTPYKTYPBI H CBOMCTB BEIIECTB
¥ MaTepUAJIOB, UCCIICIOBAHNC

mponeccoB € UX y4aCTUEM

NKonk2.4

3HaTh: OCHOBHBIE JOCTOMHCTBA U
HEJI0CTaTKU Pa3JIMYHbIX METOJI0B
UCCJIEJIOBAHMSI CBOMCTB BEIIECTB U
MaTepHUaoB.

Baaners: TeopeTHUCCKHUMHU
IPEICTABICHUSIMH aHATMTHYCCKON XUMUH,
OCHOBaMH XMMHUYECKUX METOIO0B aHaIu3a
HEOPraHUYECKUX M OPraHHYCCKUX
COCIMHEHU, METOJI0JIOTHel BEIOOPA METO/I0B
aHaJIn3a, UMCTh HaBBIKH UX HpI/IMeHCHI/IH HpI/I
HpOBC}IeHI/II/I AHAIINTHUYCCKUX peaKHI/Iﬁ JUJIA
OTIpe/ICTICHUS DJIEMEHTOB B Pa3JIMIHBIX
00BEKTAX.

Harnucanue oT4eToB o
JlaGopatopHoii pabote

OIIK-6 Cnocoben
MPEACTABIIATL PE3YIbTAThI
CBOEM pabOThI B YCTHOM U
NHCEMEHHOU (opMe B
COOTBETCTBUU C HOPMaMH U
ImpaBujIaMu, IIPUHATBIMU B

poQeCCHOHATTBHOM

NJIKornks.1

3HaTh: IpaBUIIa COCTABJICHUS TIPOTOKOJIOB
OTUCTOB XUMHUYCCKUX OIIBITOB, IPUMCHATH
OCHOBHBIC 3aKOHBI XMMUU IIPU O6CY)KZ[€HI/II/I
MOJIYUYCHHBIX PE3YIbTAaTOB, IOATOTOBUTH
OTYET O BBIMOJHEHHOM padorTe.




€c0o0011IeCTBE

YMeTh: IPeCTaBUTh PE3YIIbTAThl ONIBITOB U
pacyeTHBIX paboT corjaacHO TPeOOBAHUSM B
AHHOH 00JIaCTH XUMHUHU

IloaroroBka K yCTHOMY
onpocy Ne2. Pemenue
3a/1a4 110 TEME.

OIIK-1 Cnocoben
aHATM3UPOBATH U
HHTEPIPETHPOBATH
pe3yJIbTaThl XUMUYCCKHX

AKCIIEPUMEHTOB, HaOIIOICHU

NJK onk-1.2

3HaTh: TEOPETUYECKHE OCHOBBI
AQHAJIMTUYECKOM XUMUH, CYLIECTBO PEAKLMN U

MIPOIIECCOB, MCIOIb3YEMBIX B aHAIUTUYECKOU

Meronet ey p— XUMHH; IPUHIUIBI 1 00JIACTH UCTIOIb30BAHHUS
OOHapyKEHUsT U P
MICHTH(UKAIINH. OCHOBHBIX METOJIOB XHMHMUYECKOTO aHaln3a.
Nmets mnpencraBieHue 00 OCOOEHHOCTAX
[TpoGooTbop u
poOONOArOTOBKA 00BEKTOB aHaJIM3a.
Biagers: HaBbIKAMH IPUMEHEHUS
TEOPETUYECKUX OCHOB TPH MPOBEICHUU
AQHATUTUYECKUX PEAKIUH TS ONIpeeTICHUS
JJIEMEHTOB B Pa3IMYHBIX OOBEKTAX.
IToaroroBka K OIIK-1 Cnocoben MK onk-1.2
KoJuTOKBUYMYNe 1 ]
yMy aHaM3NpoBaTL I 3HATH! TEOPETUYECKHE OCHOBBI
. AQHATUTUICCKOW XMMHH, CYIIECTBO PEaKIUi H
I'papumeTpureckuii | Teme PE3YIBTATEl XUMUYECKUX
aHan3 IIPOLIECCOB, NCIOJb3YEMBIX B aHAIUTUYECCKOU

AKCIIEPUMEHTOB, HaOIIOICHU

Y U3MEPEHUN

XUMHU; ITIPUHIUIIBI 1 00J1aCTH UCITOIb30BaHUS

OCHOBHBIX MCTOAOB XHWMHYCCKOI'O aHalin3a.




NmeTh IpeaAcTaBJICHUC 00 0COOEHHOCTAX

00BEKTOB aHaIU3a.

BJIa[[eTb: HaBbIKaMU ITPUMCHCHU
TECOPECTUUCCKHUX OCHOB ITPpHU ITPOBCACHUN
AHAJIMTHYCCKHUX peaKHI/Iﬁ AJIs OIIpEACTICHUA
OJIEMCHTOB B PAa3JIM4YHbBIX 00BEKTax.

Hammcanne otueTos 110
JlaboparopHbIM
pabotam

OIIK-6 Cnocoben
MIPEJICTABIISITh PE3YJIbTATHI
CBOEH pabOThI B YCTHOM U
MUChMEHHOU (hopMe B
COOTBETCTBUU C HOPMAMH U
NpaBUJIaAMU, IIPUHSTHIMH B
npoeCCHOHATBHOM

CO00IIIECTBE

NKorks.1

3HaTh: IIpaBujia COCTABJICHUSA ITPOTOKOJIOB
OTYCTOB XMMHUUYCCKUX OIILITOB, IIPUMCHATDH
OCHOBHBIC 3aKOHbI XMUMHHU IIPpU O6CY)KI[CHI/II/I
IMOJTYYCHHBIX PE3YJIbTATOB, IOATOTOBUTDH
OTYET O BBIINOJTHEHHOM pa60Te.

yMeTb: HpeI[CTaBI/ITI) pe?,y.HI)TaTBI OIIBITOB U
pacdeTHBIX paboT COTIacCHO TPeOOBAHUSIM B
JTAHHOU 00JIacTh

TurpumeTpudecKuit
aHaIn3

[ToaroToBKa K YCTHBIM
onpocam Ne 3.4

IToaroroBka k
KoJutokBuymam Ne 2.3 4
Pemenwne 3agau o
TeMe

OIIK-1 Coocoben
aHAJIM3UPOBATh U
MHTEPIPETUPOBATH

PE3YyIbTaTbl XUMHYCCKUX

9KCIICPUMCHTOB, Ha6J'IIO)IeHI/II71

Y U3MEPEHUN

WK onk-1.2

3HATB. TEOPETUUECKHE OCHOBBI
AQHATUTUYECKON XUMHH, CYIIIECTBO PEAKIIUN 1
MPOIECCOB, UCTIONB3YEMBIX B aHATUTHIECKON
XUMHH; IPUHIUIBI U 00JIaCTH
HCIIOJIE30BAHUSI OCHOBHBIX METO/I0B
XuMHUeckoro ananmnsa. ImeTts
MpeACTaBIeHNE 00 0COOEHHOCTIX O0OBEKTOB
aHanmu3a.
Baagers:

HaBbIKaMH IMPUMCECHCHUA

TCOPECTUUCCKHUX OCHOB IIpU IMPOBCACHUU




AHAJIMTHYCCKHUX peaKHI/Iﬁ OJI1 OIIPpCACICHUA
OJIEMCHTOB B PAa3JIM4YHbBIX 00BEKTax.

Hammmcanne otueTos 110
JlaboparopHbIM
paboram

OIIK-6 Cnocoben
MIPEJICTABIISITh PE3YJIbTATHI
cBOel pabOThI B YCTHOHM U
MUChMEHHOU (hopme B
COOTBETCTBUU C HOPMaMHU U
MpaBUJIaMU, IPUHATHIMH B
npodeccuoHaITbHOM

CO00IIIECTBE

NKormks.1

3HaTh: IIpaBujia COCTABJICHUS ITPOTOKOJIOB
OTYETOB XUMHUUYCCKUX OIIBITOB, IIPUMCHATH
OCHOBHBIC 3aKOHBI XMMHUU IIPHU O6CY)K,Z[CHI/II/I
IMOJIYYCHHBIX PE3YJIbTAaTOB, IIOATOTOBUTH
OTYET O BBIIIOJTHEHHOM pa60Te.

YmMmerh: MMPpEACTAaBUTL PE3YJILTAThI OIILITOB U
pacdeTHBIX paboT COTIaCHO TPeOOBAHUSAM B
TaHHOW 00JacTH




4.4. MeTonnueckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITEIbHON PadoThl CTYICHTOB

CaMmocrosiTenbHasi paboTa CTYIEHTOB, CBsI3aHHAs C TOJATOTOBKOM OTYETOB IO BBHINOJIHEHHBIM
1abopaTopHBIM paboTaM, 3aKpeIieHuEeM

TEOPETUYECKOTIO MaT€puajla B BUAC PCIICHHUHU 3aJjad M IIOAIOTOBKE K KOJUIOKBUYMaM W YCTHOMY
CO6€CC,I[OBaHI/IIO, IIPOBOAUTCA BO BHCAYJUTOPHOC BPEMI.

CrpykTypa oTueTa 1o gabopaTopHoii paboTe:

1. Ilenb paboThL.

2. Teopernyeckas 4acThb.

3. BrimonHeHue pacueTHbBIX, TPAPUUECKUX U KOHTPOJIBHBIX 33JaHUH B COOTBETCTBUU C

METOAMYECKUMH YKa3aHUSMH K KaX10i pabdore.

4. BbiBoJ (Ha OCHOBE MOJYYEHHBIX PE3YJIbTATOB).
Metoanyeckre peKOMEHIANUU MO BBHIIOJHEHUI0 U 00pabOTKe 3KCIEePHUMEHTAIBHBIX JaHHBIX 10
KaXJoi jaboparopHOil paboTe omMcaHbl B METOAMYECKUX DPEKOMEHJALMSIX, IMOATOTOBIEHHBIX
npernoiaBaTeNsiMu Kadenpsl (CM. mpritokeHus ). [[pumMepsl penieHns THIOBBIX 33134 MPeICTaBICHbI
B PEKOMEHIyEMbIX Y4eOHBIX MIOCOOMSIX M 3aJaUHUKaX.

V. YYEBHO-METOANYECKOE U TH®OPMALNOHHOE OBECIIEYEHUE
JUCHUIITIMHBI

OnekTpoHHas WH(OPMANMOHHO-00pa3oBaTelibHAS Cpela YHHBEpcHUTeTa  obOecredmBacT
JOCTYH K 3JIGKTPOHHBIM YYEOHBIM H3JaHMSIM M DJIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcam,
yKa3aHHBIM B paboueil mporpaMme TUCIUILINHBL.

ITpu ncnonp3oBaHKuU B 00pa30BaTEIbHOM IPOLIECCE EYATHBIX U3AaHUN OMOINOTeYHbIH (HOHT
YKOMIUIEKTOBAH II€YaTHBIMU 3/IaHUSMU U3 pacuera He MeHee 0,25 sk3emMIuisipa Kak10ro U3 u3JaHuil,
yKa3aHHbIX B paboyeil mporpamMme IUCLUIUIMHBI, Ha OJHOTO OOydarollerocs M3 4YMcia JIMIL,
OJTHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIONIYIO TUCIHILIHHY.

OOyuaromes obecrieueH JA0CTYNl K COBPEMEHHBIM NPOQecCHOHATIbHBIM 0a3aM JaHHBIX U
WH(POPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM.

a) OCHOBHasl JIUTEpPaTypa

1. Xaxanuna, Tarbsina UBaHOBHA
AnanuTtnueckas xumus [OIeKTpoHHBIH pecypc] : ydeO. mocobue JuIs
OakaraBpoB, yue0. mocobue s crya. By3oB / T. Y. Xaxanuna. - 3-¢ U3/1., HCIIP. U JOII.
- OBK. - M. : FOpaiit ; [b. m.] : UJI FOpaiit, 2012. - (bakanasp. ba3zoBslii kypc). - Peskum
poctymna: . - Pexxum nocryma: 943 "bubnuorex". - 20 goctymos. - ISBN 978-5-9916-
2035-2. - ISBN 978-5-9692-1366-1,;
2. Kapnos, IOpuii AjiekcanapoBuy.
MeTtoasl po6ooTOopa U MPOOONMOATOTOBKU [DIEKTPOHHBIM pecypc] : yueO.
nocodue / 0. A. Kapnos. - 2-e m3x. - OBK. - M. : bunom. JIaboparopus 3Hanuit, 2012.
- (Merons! B xumun). - Pe:kum gocryna: . - Pexxum poctyna: DU3 "bubnuorex". -
Heorpanwu. noctym. - ISBN 978-5-9963-0768-5 :
3. Ananutnueckasi xumus : yueOnuk: B 3 1./ pen. JI. H. MockBuH. - M. : Akagemus,
2008 - . - 23 cwm. - (Briciee nmpodeccuonanbHoe 00pa3oBanue: EcTecTBeHHBIC HAYKH).
- ISBN 978-5-7695-3955-8.
T. 1 : Mertons! uaeHTUGUKAIIMN U onipeiesienns BemectB / A. A. bemtoctus [n
ap.]. - 2008. - 575 c. : un. - bubnuorp.: c. 563-567. - ISBN 978-5-7695-3954-1 : Bcero
15



4. Aunanutuueckasi xummus. Bepmuaun B.U., Bnacosa U.B., Hukudoposa U.A. u3n-Bo
Jlanb. 2022r. ISBN 978-5-8114-9166-7

5. Ananutnyeckasi xumus: kypc nexkuuit [loanyonsix JLIT. KpacHospckuii
roCyJlIapCTBEHHbIN arpapHblil yuHuBepcuret. 2014 r.

6. AnHanutnyeckasi xumus. AnapueB A.W. HoBocubupckuii rocynapcTBeHHBIN
texuuueckuit yausepcuteT. 2021 r. ISBN 978-5-7782-4423-8

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

1. Tpudonona, A. H. Ananurrdeckas Xumus [ IIEKTPOHHBINA pecypc] : 1abopaTOpHBIA
npaktukyM / A. H. Tpudonoa. - Munck : Beimmiinias mkona, 2013. - 160 c. -
Pexkum gocryma: http://ibooks.ru/reading.php.productid=338907
(http://ibooks.ru/product.phproproductid=338907). - Pexum noctyna: DBC "AiiOykc".
- Heorpanuu. nocrym. - ISBN 978-985-06-2246-4 :

2. CmaryHoBa, AHTOHMHAa HukoHOBHA.

MeToapl MaTEMaTUYECKON CTATUCTUKH B aHAIUTUYECKOW xuMuu [Teker] : yueo.
noco6ue st cryn. By3os / A. H. Cmarynosa, O. M. Kapmiykosa. - PoctoB H/]] :
®enukc, 2012. - 347 c. ; 20 cm. - (Boicmiee oopaszoBanue). - ISBN 978-5-222-19507-9
: reoxuM (30)

B) 0a3bl JaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1.www.elar.usu.ru/.../1569/1/1333921 exam.pdf

. http:www .ksu.ru/chmku/docs/kn4_06.rtf

. www.xenoid.ru/.../chem_books_download.php

. http:/www.ftchemistry.dsmu.edu.ua/ana_him/lek_14.html
http:www. Ftchemistry.dsmu.edu.ua/ana_him/lek_1-16html
. http:/www.edu.ru./db/portal/spe/archive.htm

. http:www .krugosvet.ru/.../Himiya analiticheskaya.html

. http:www.edu.ru/window/library?p...

. http:www.novedu.ru

10. http:www.newlibrary/ru/.../analiticheskaya _himiya

11. http:www.anchem.ru

12 http:www.ximicat.com/index.php?...chemanalytica.com/-

© XU~ WN

) CIHUCOK ABTOPCKHUX METOTUYECKUX pa3paﬁof01¢:
1. KauecrBennbiii ananu3 [Tekct |: Meroa. ykas. - Upkyrck: M3a-Bo «T'Y»,
2022/ coct. H.®. Anipenkosa [u np.]; pen. E.A.Ilucapprosa.-2022. -31 c. (100 3k3)

2. Xumunyeckoe ooHapy:keHue aHuoHOB [Texct |: Meroa. ykas. - Upkyrck : U3a-Bo
UT'Y, 2022/ coct. H.®. Anpenkosa [u ap.]; peu. E.A.ITucappkoBa.-2022. -24 ¢. 100 3k3)

3. KoanuecrBennstii ananau3 [Tekct |: Metoa. ykas. - Upkyrck : Uzn-so UT'Y, 2022/
coct. H.®. Anpenkosa [u ap.]; peu. E.A.ITucapskoa.-2022. -47 ¢. (100 5k3)


http://www.xenoid.ru/.../chem_books_download.php

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHHUIIJINHBI

6.1. YuedoHo-1a00paTopHOE 000py/A0BaAHUE:

Kabunersr Ne210, 213, 232 u 233
OCHAIIEHBI 00OpYy/IOBAaHUEM, KOMILJICKTAMHU
IJIAKaTOB, METOAMYECKUMHU  YKa3aHUSIMH
NpeAHa3HAYEHHBIMU  JUIsL  TPOBEICHHS
71a00paTOPHBIX 3aHATHM.

Nen/nm | HaumenoBanue KomunuecTBo
1. [taTuBel ¢ HAOOPOM PEAKTUBOB ISl IPOBEACHUS | KaXAOMY CTYIEHTY
KaueCTBEHHOTO aHAIHM3a
2. [lItatuBbl ¢ HAOOPOM TTPOOHUPOK KKJIOMY CTYACHTY
3. Lentpudyru 2
4, MUKpPOCKOTIBI 2
o. Bonsinbie 6anu 2
6. TexHuueckue Bechl 2
7. AHanuTHYECKUE BECHI 6
8. [MuneTkn KQKIOMY CTYACHTY
9. bropetku KaXIOMY CTYACHTY
10. | KonOsI st THTpOBaHUS KQKJIOMY CTYACHTY
11. | uumuHIpHI KaXXIOMY CTYACHTY
12. | MepHbie KOJIOBI KaXXJIOMY CTY/AECHTY
13. | MydenbHbIe Ieun 2
14. | CymunbHble mkagbl 2

VI1.OBPA30OBATEJIBHBIE TEXHOJIOI'MHA
B nmponecce wn3ydeHMs NUCHUIUIMHBI HMCHOJB3YIOTCS Kak TPaJAUIMOHHBIE TaKu

HWHHOBAIIMOHHLIC TCXHOJIOTMHU, AKTHUBHBIC W HWHTCPAKTHBHBIC MCTOABI WU q)OpMI)I 06y‘~I€HI/I$[I
TCXHOJIOTHUA 06’55{CHI/IT6HBHO'I/IJ'IJ'II-OCTpaTI/IBHOFO OOBSICHEHHIH C >JIeMEeHTaMHU HpO6H€MHOFO
H3J10KCHUA, TCXHOJIOTHUA HpO(l)eCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHOFO O6y‘leHI/IH, JICKIIMH,
O6T)$ICHI/ITGJ'IBHO-I/IJ'IJ'II-OCTpaTI/IBHHﬁ METOJ C DJJIEMCHTaMH HpO6J’IeMHOF0 H3JI0KCHHA,

KOHTPOJIbHBIE U JJAOOpaTOpHbIE pabOThI, KOJUIOKBUYMBI, pa300p KOHKPETHBIX CUTYaIUH.



VIIL.OOEHOYHBIE MATEPHAJIBI JUIA TEKYIIET'O KOHTPOJIA K
INPOMEXYTOYHOU ATTECTALIUA

Ouenounsie cpeacrna (0OC):
. OLIeHOYHBIC CPEJICTBA JJIS BXOJIHOTO KOHTPOJISA - HE IIPEyCMOTPEH

11.2. Ha3HaueHUE OLIEHOYHBIX CPEJICTB TEKYIIErO KOHTPOJIS - BBISBUTH
chopMHPOBaHHOCTH cocTaBisoNMX YacTer kommereniuii OIK 1, OITK 2 u OIIK 6 (MK
onk-1.2, UK onk-2.1; UKork2.4; U IKorke.1). OlieHOYHBIE MAaTepHAIIbl TEKYIIETO KOHTPOJIS
dbopmupyrores B coorBercTBuu ¢ JIHA yHHBepcUTETa B BHJIE YCTHBIX OMPOCOB,
KOJUTOKBHYMOB, BBITIOJTHEHUS JIAOOPATOPHBIX pa0dOT U 0hOPMIICHHUS OTYCTOB.

Ycrubiii onpoc Nel

Pacuer PaBHOBCCHBIX KOHHCHTpaHI/Iﬁ B MOHO - MOJICKYJIAPHBIX CUCTEMAX.

. XMMHUYECKOE PaBHOBECHE B TOMOTCHHBIX CHCTEMax. 3aKoH JeWcTBHs macc. MneanbHble u
peanbHble CUCTEMBI. [[pUYMHBI OTKJIOHEHHUS pEAJIbHBIX CUCTEM OT HJICaJIbHBIX.

. CrtocoOsbl BBIPpAXXCHUA HeﬁCTBYIOIHeﬁ MAacCChbl: aKTUBHOCTb, paBHOBCCHAsA KOHLCHTpalM:,
oOuast aHanuTHueckas KoHueHTpauus. CyTb ycnoBus MarepuainbHoro Oananca. CyTb
YCIIOBUS 3JIEKTPOHEUTPAIBHOCTH.

. Monnast cwmia pactBopa, Kod((UIMEHT akTHBHOCTH. CBs3b AKTUBHOCTH HOHA H €T0
paBHOBeCHOW KOHIeHTpanuu. YpaBHeHue Jlebas-Xrokkens ais pacdera KodpuimeHrta
AKTMBHOCTH B 3aBUCHUMOCTH OT MOHHOM CHJIbI pacTBOpa. MaKkTOpBl, BIUAIOIINE HA BEJIMUUHY
K0d(ppHIIMEeHTa AKTUBHOCTH.

. K*u K7, cBs13p Mexxny Humu. KY, ocHOBHAast v moOo4YHas peakiui, o - KodhPUIMeHT (MoabHast
JIOJIST).
. Pacuet a-xoaddunmenta s mo60IHOM peakiiy KOMIUIEKCOOOpa30BaHusl, MPOTOHU3AIUH.

. OCHOBBI aHAJIMTUYECKUX PACUETOB C MCIIOJIb30BAaHHMEM KOHCTAaHT paBHOBECHUS U OAJaHCOBBIX
ypaBHEHMH (MaTepuanbHOro OajaHca, HIEKTPOHEUTPATLHOCTH).

YeTHblii onpoc 2

PaBHOBecHE B reTEpOreHHOM Cperie.

1. IMonsTne rereporenHoii cucreMbl. PaBHOBeCHE MEXIy KMAKOW M TBEpAOH (azamu.
IIpousBeneHne paCTBOPUMOCTH, PACTBOPUMOCTD OCAIKa.

2. Cassp I1P", TTIPX, TTPY Mesxay coOoi.
. Pacuer S no I1P, pacuer I1P o S.

w

4. dakTopel, BIMSIONME HA PACTBOPHMMOCTh: TeMIlEpaTypa W JaBlIcHHE, HOHHAs CHUIa
pactBopa (coneBoil 3G(dEKT), dMEKTPONUTH C OJHOUMEHHBIMU HOHAMH, AIJICKTPOJIHUTHI,
BBI3BIBAIONIME MOOOYHBIE pPEaKIUK TPOTOHU3AIMH, KOMIUIEKCOOOpa30BaHUs, COYECTAaHUE
HECKOJIbKUX MMOOOYHBIX PeaKIuil.

5. Teopust ocaxaeHus CyIb(QUIOB.

6. 36uparenbHOE PaCTBOPEHHE.



7. 3KCTpaKI_[I/ISI U €€ Ha3HAUYCHHE B aHATUTHUYSCKON XUMUH. THIIBI 9KCTPAKIIUOHHBIX CUCTCM.

8. Koncranta u Kod(QQUIHMEHT pachpesieieHHs, CBA3b MEXAy HUMH. (DaKTOpBI,
omnpenensonue 3p(HEeKTUBHOCTh PEeaKIUH.
9. Knaccuduxanus xpomarorpaguueckiux METOIO0B pPa3eleHHs:
a/ mo mpupoae ¢as
0/ o MexaHN3My pa3eiIeHHs
B/ TI0 TEXHUKE BBHITIOJTHEHUS
10. Cnoco6bl  momydeHus Xpomarorpamm  (BOCXOASIIAs, HHUCXOIAIIAS, paauaibHas,
nByMmepHas). TexHuka BbIMONHEHUs Xpomartorpaduu Ha Oymare. Pacuer Ry, ¢axtopsl,
Brusitorue Ha Ry, ObnmacTu ucnob30BaHus OyMaKHOW XpoMaTorpadum.
11. Tonkocnoiinas xpomarorpadusi. TexHHKAa BBIIOJHEHHS paboT. AJCOPOEHTHI,
ucnonbszyemsle B TCX. ITpumenenne TCX B aHAIMTUYECKON XUMUH.
12. Pemienue 3amau:
1.Pacuer pactBopumoctu 1o I1P
2.Pacuer IIP no pactBopuMoCTH
3.BausiHue Ha pacTBOPUMOCTh OCa/IKa OJTHOMMEHHOI'O U pa3HOMMEHHOI'O HOHOB.
4.BnusHue Ha pacTBOPUMOCTb OCaJKa IOOOYHBIX pPEAKUMHA IMPOTOHU3ALUN U
KOMILIEKCOOOpa30BaHMUs.
5. Pacuer YCIIOBUM OCaXCHUS.
6. Pacyer KoHLEHTpaluu BemecTBa X, OCTaBIIeiics B BOAHOM (ase IoCie
HKCTPAaKLUU U3 ONPEAEICHHOro 0o0beMa pacTBOpa pa3IUYHBIMU IOPLUUSIMHU
OpPraHUYeCKOro pacTBOPUTEIIS.

Ycrublii onpoc Ne3

KucaoTHO-OCHOBHOE PaBHOBECUC

1. Ocuossl poTonuTHueckoii Teopun Bpencrena-Jloypu, ee NpeMMylIecTBa Hepes Teopueit
AppeHnyca.

2. Pons PacTBOPUTECIIA B IPOABJICHUN KUCIIOTHO-OCHOBHBIX CBOMCTB BEIILIECTB. ABTOHpOTOJ’IPB,
KOHCTAHTa aBTOIIPOTOJIN3A.

3. Onpenesnenye MPOTOrEHHBIX, NPOTO(GHIBHBIX, aMQUIPOTHBIX ¥ HHEPTHBIX PACTBOPHTENEIA.
IIpuBenuTe npUMepBHI.

4. COHp}I)KeHHaH KHCJIOTHO-OCHOBHAA I1apa. CBsi3b KOHCTAQHTHI JUucconmuanuu KHCJIOTbhI H
COMIPAKCHHOT'O OCHOBAHUA.

5. Bydepnbie pactBopbl. Bydepnas eMkocTb. DaKTOPHI, BIMAIONIUE Ha 6Y(PEPHYIO EMKOCTb.

»

. Onpenenenne peakiuii ruposn3a ¢ No3uuu reopun bpercrena-Jloypu.
7. PacueT paBHOBECHBIX KOHIIEHTPAIUI KUCIOT H OCHOBAHHIA:
a) pacuet pH pacTtBopa CHIIbHOI KHCIIOTHI B IIMPOKOM HHTEpBaJie KOHIIEHTPAIHil.
0) pacuet pH pacTBOpOB CHJIBHOTO OCHOBAHHS B IIUPOKOM JIHAITa30HE
KOHILICHTpALUH.
B)pacueT pH pacTBOpOB MHOTOOCHOBHBIX KHCIIOT.
r) pacuet pH pacTBopoB ci1albIx KUCIOT: a) a< 5%; 6) o> 5%.
1) pacueT pH pacTBOpPOB THIPOIU3YIOMIHUXCS COJCH.



e)pacuet pH HEBOJHBIX pacTBOPOB KUCJIOT U OCHOBaHMIA.
x) pacdyet pH OydepHbIX pacTBOPOB.

7. Pemenye pacueTHBIX 3224 110 METOY HEHTpanu3anum
YcrHbiii onpoc Ne 4
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOE PABHOBECHE

1.OnekTponHbii  moTteHmuMay, ypaBHeHwe HepHcra.  CranmapTHbI, (QopMaabHBIH,
paBHOBECHBIN MOTEHIMANbIL. VX pa3inyne U B3aUMOCBS3b.

2.®axTopsl, BAMSIONIME Ha BEJIWYMHY NOTEHIMAa: MOHHAs cuila pacTtBopa, pH, moGouHbe
peaKIy KOMILIEKCOOOpa30BaHusl, OCAKICHUS C OKUCICHHOW (BOCCTAaHOBIEHHON) (POPMOH.
3.®aKkTopbl, BIUSIOLIME HA HANpaBICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON peakluy,
IIOJIHOTY B3auMozelcTBUs. CBs3b MEX/1y KOHCTAHTOM paBHOBECHSI pEaKLIMU U CTAaHAPTHBIMU
MOTEHIIMAJIaMH CUCTEM.

KosoxkBuym Nel
['paBuMeTpUYeCKuii aHaIU3.

1. 'paBumerprueckuii anamus. CymHOCTH MeToga. METOABI OCAXACHMS U BO3TOHKH.
TpeboBaHMsI K XUMHUYECKUM PEAKLIUSIM, UCIOJIb3YEMbIM B aHAJIM3E.

2. TloAroToBKa BeleCTBa K aHAIU3Y: 0TOOpP CpeaHeil MPoOkl, B3THE HABECKU, PACTBOPEHHE.
Ocaxnenue, (UIBTpOBaHWE, NPOMBIBAHME, IOJATOTOBKA OCAAKa Ui B3BEUIMBAHUS.
Breruncnenue pe3ynbratoB ananusa (oHATHE 0 (hakTOpe mepecyera).

3. Ocaxmaemas u BecoBast hopMbI ocanka. TpeGoBaHus, IPEIbABIIEMbIE K HUM.

D

. CBoiicTBa 1 ycioBHs 00pa30BaHUs KPUCTAIIMUECKUX 0CagKOB. «CTapeHHue» 0caaka.

5. YcnoBus 0o6paszoBanus M cBOicTBa aMOpQHBIX ocagkoB. OOpa3oBaHHE M KOATYJISALHUS
KOJIJIOUJTHBIX PACTBOPOB, MENITU3AIMS OCAJIKOB.

6. 3arps3HeHre 0canKoB (COBMECTHOE OCaKIEHUE, MOCIEOCAkKICHUE, COOCAKIEHNE). Buibl
COOCaX/ICHUS: aJICOPOLINsI, OKKITIO3HS, H30MOP(HU3M.

7. Tp€6OBaHI/I$[, NPpEABABIACMBIC K JXUAKOCTAM [JII TPOMBIBAHUA KPUCTATNIMYCCKHUX U
aMOp(HBIX OCAJIKOB.

8. Cnoco6bl yMeHbIneHus coocaxeHus. CrocoObl OYMCTKH OCAIKOB OT OKKJIIOMPOBAHHBIX
MIPUMECEH.
9. Pewenue 3anau.
1.ITpuroroBiieHrE pacTBOPOB.
2.Bbruniciienue BecoBOro U %- HOro CoJiep:KaHus ONpeAesieMOro BellecTBa.
3.IlepecyeT Ha CyX0O€ BEIIECTBO.
4.PacueT HaBeCKU U 00beMa PacTBOPOB, TPEOYIOMIMUXCS AJIST PEAKIIHIH.
5.PacueT o6beMa MPOMBIBHOM JKUAKOCTH.
6.Pacuer nmotepu BemiecTBa pu NPOMBIBAHUN OCAIKA.



Konnoxsuym Ne2
MeTo KHCIOTHO-OCHOBHOI'O TUTPOBAHUS

1.Paboune u ucxonHble pacTBOPBI METO/1a, TPEOOBAHUS, IPEABSABISEMbIEC K HUM.
2.KpuBble TUTPOBaHHMS: CHUIBHOW KHCIIOTHI (OCHOBaHUS) CJ1a00i KUCIOTHI (OCHOBAaHHS ),
COJIU CcJIa00W KUCIIOThI, MHOTOOCHOBHOM KHCIIOTBI, CMECH KHCIIOT:
a) sviuuciums pH mumpyemozo pacmeopa 6 HauanibHOU mouke, 00 MOYKU
IKBUBANEHMHOCTU, 8 MOYKEe IKEUBAIEHMHOCMU, NOCAe MOYKU IKEUBALEHMHOCTU,
0) paccunTaTh CKa4OK THTPOBAHMS. YKa3aTh 3aBUCUMOCTh CKa4Ka OT KOHIIEHTPAIIUU
PacTBOPOB, CHJIBI KUCIIOTHI U OCHOBAHUS, TEMIICPATYPHI;
8) NOACHUMb paziuyue KPUBbIX MUMpPOBAHUS CUTLHBIX U CLADBIX KUCIOM (OCHOBAHULL);
).IPUBECTH MPUMEPbl TUTPOBAHHUSA, KOTJa TOYKA HKBUBAJIEHTHOCTH M TOYKA
HEHUTPaJIbHOCTU HE COBMAJAIOT U OOBSICHUTD [TOYEMY;;
3.KucnotHo-ocHoBHBIE HHANKATOPBL. lOHHO-XpOoMOodopHas TEOpUs HHAUKATOPOB.
4.MaTepBal nepexoa OKpacku HHIWKATOPA U CBSA3b €ro ¢ KOHCTAHTOM IUCCOLMALIUN
WHJMKaTOpa, mokasarens TutpoBanus (pT).
5.ManukaropHas omuoOKa TUTpOBaHMs. BerarcieHne ommOKe MPU TUTPOBAHUN CHUITBHBIX
KHUCJIOT (OCHOBAaHMI) U CIa0BIX KUCIOT (OCHOBaHUH ).
6.Pemenue 3anau:
@) 8bIMUCIEHUS NPU NPULOMOBIEHUU PACTBEOPO8, HABECKU OJI AHAIU3A.
0) pacueT pe3yibTaTOB aHanu3a (MPSMOE TUTPOBAHUE, THUTPOBAHHME IO OCTATKY,
oOpaTHOE TUTPOBAHHUE. )

KosnokBuym Ne3
OKHCINTENEHO-BOCCTAHOBUTEILHOE TUTPOBAHUE

1.TpeGoBaHus, NpeabsBIIEMbIe K pEaKIHIM JUIsl KOJTUYECTBEHHBIX ONpeeeHuI.
@DaxTOopHl, BAUSIOUIME HA CKOPOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN
(MHIYUMpPOBaHHbIE U aBTOKATAIUTUYECKUE PEaKIUH).

2.PacueT OKMCIUTENBHO-BOCCTAHOBUTEIBHOIO MOTEHIMAIIA TIPU TUTPOBAHUU 10 TOUKH
9KBHUBAJIEHTHOCTH, B TOYKE IKBUBAJIEHTHOCTH, I1OCJIE TOUKH SKBUBAJIEHTHOCTH,
[IOCTPOEHHUE KPUBOI TUTPOBAHMSI.

3. Cnoco6bl ~ yCTaHOBIEHMS ~ KOHEYHOH  TOYKM  TUTPOBaHHMs.  OKHCIMTEIHHO-
BOCCTAaHOBUTEJIbHBIE MH/IUKATOPHI, BHIYMCIEHNE HHTEPBAJIa IEpexo/ia HHAUKaTopa. Beidop
MHJMKATOpa AJIs ONpEeeIeHNs KOHIIa TUTPOBaHUs ¢ TpeOyeMol TOUHOCThIO. Beruncienue
WHJIUKATOPHOM OITHOKHU.

4. TlepmanranatromeTpus. XapakTEpUCTHKA METONA, HCXOMHBIE M pabodue PpacTBOPEL
[IpuHIMIBI ONIpeeneHus OKUCTuTeNel, BocctaHoBuTeneil. Hemoctatku merona.

5. Vlonomerpus.  XapakTepuctika cucTeMbl 1o/2]°.  ®akTopsl, O0OYCIOBIHBAIONIHE
YHUBEPCAJIBbHOCTh METOJIa. XapaKTepUCTUKa METO/a, MCXOJHble U pabodue pacTBOPHI.
VYcranoBka TuTpoB. McTouHuMkM OmMOOK B HOJOMETPUH, CHOCOOBI HUX YCTpaHEHUS.
OmnpeneneHne OKUCIUTENEH, BOCCTAHOBUTENEH, CHIIBHBIX KHCIIOT, ONPEAEIEHUE MEIH.



6. Xpomaromerpus. Ocobennoctd Meroga. CrnocoObl oOmnpejeleHUs OKUCIUTENeH U
BOCCTAHOBHUTEIICH, HHIUKATOPHI.
7. Pemienwue 3a1a4:
a).pacyeT peayibHOro MOTEHIIHANA CUCTEMBbI, MPOTEKAOLIEH C yJacTHeM MOOOYHBIX
peaKIuii: TPOTOHU3AIMH, KOMIIJIEKCOOOPa30BaHUs, OCAXKICHUSI.
0).pacueT NOTEHIMAJIOB B PA3JINYHbIE MOMEHTHI TUTPOBAHMSL.
B).pacueT pe3yJabTaToOB aHaJIH3a B PEIOKCUMETPHH.

KonsoxkBuym Ned

KomrnekcHple coelMHEHNS B aHATTMTUYECKON XUMUH. KOMITTIEKCOHOMETPHSL.
ApreHtomeTpus.

1. O6paszoBanne U CBOICTBAa KOMIUIEKCHBIX COEIMHEHHH. OCHOBHBIE THIIBI KOMILIEKCHBIX
coeauHeHuil. CtyneH4arsle U 00LMEe KOHCTAHThl YCTOMYMBOCTH, CBSA3b UX MEXAY COOOIi.

2. KoopIMHALMOHHOE YHCIIO, JEHTATHOCTHJIMIaHAa. MOHO- M IOJMIEHTaTHBIETMTaH b,
Opranuyeckue U HEOpraHUYECKHE JTUTaH Ibl.

3. MoHO- M mOJNMsAAEpPHBIE KOMIUIEKCHL. IIpUMEpBl TOMO- H  TETEPOINONHAIEPHBIX
KOMILIEKCHBIX COCTUHEHUH.

4. Jlucconmanus KOMIUIEKCOHA U BIusHKe pH pacTBopa Ha IMCCOLMANHUIO.

5. VpaBHeHus peakiuii 00pa30BaHUs KOMILIEKCOHATOB, CTPOEHHE KOMILIEKCOB, BiusHue pH
Ha IOJHOTY 00pa3oBaHMsS KOMILJIEKCOB. B0O3MOXKHOCTHM H30MpaTENbHOIO ONpEeAeTIeHUS
HMOHOB METAJIJIOB.

6. Kommiekconomerpus. Micxomusle M paboune pacTBopbl. Kpuas TMTpoBanus. MakTopél,
BIIMSIOIIME HA BEIMYMHY CKauyKa TUTPOBAHUS

7. nauKaTopsl, MPMHIMI AeiicTBus. TpeGoBaHMS, MPEIbABISEMBIE K METAIOXPOMHBIM
WH/IUKAaTOpaM.

8. Cnoco6bl TUTPOBaHMs KOMIUIEKCOHOM: IIPSAMOE, OOpaTHOE, THUTPOBAaHHME 3aMECTHTES,
npuMephl. YCIoBus ONpefeNneHus skecTkoctu Bomel, Ca®*, Fe**, AP*, SO.*, pacuer
pe3yIbTaTOB aHAIN3A.

9. AprenTomerpHs: pacdeT M MOCTPOEHHME KPUBBIX TUTpOBaHHUsA. DaKTOpHI, BIUAIOIIME HA
BEIMYMHY CKauka Ha KpUBOW TUTPOBAHUS.

10. Cnoco6 Mopa. YcaoBHus TUTPOBaHHMS M OINpeleNeHUs KOHEYHOHW TOUKM TUTPOBAHHS.
YcraHoBiieHHE TUTPaA pabovero pacTBopa, OnpeAeIeHue XJIOPHIOB.

11. Cnoco6 ®ombrapna. PaGoume M MCXOAHBIE PACTBOPHI, HMHAMKATOp, BiusHue pH.
3aTpyAHEHUs U OIIMOKH MPH ONpeAETIeHUN KOHIIAa TUTPOBAHUS U KaK UX N30€KaTh.

12. Cnoco6 ®@asuca. IlpuHumun gelcTBUS — aJCOPOLMOHHBIX HMHIMKATOPOB. Y CIOBUS
MIPOBE/ICHUS] TUTPOBAHMUSL.



IIpumep KOHTPOJILHOI padOTHI
buner Nel

1. PaccuuTaiiTe CKauoK MOTEHIIMANA IIPU TUTPOBAHUH pacTBopa cyibdara sxenesa (11)
pacTBOpPOM OMXpoMaTa KaJlusi MEK]ly HEIOCTaTKOM U M30bITKOM mociennero B 0,1 %,
pH=1,0. (E°Fe3+/Fe2+ = 0,77B; E°cr2072-12cr3+ = 1,36B)

2. Cwmemano o 500 vt 3%-noro pactBopa AgNO3 u 1%-noro pactsopa HCI.
PaccunTarh KOHIICHTPAILIMIO HOHOB cepedpa B pacTBOPE.

3. Paccuuraiite pH pactBopa CH3COONa B MeTrIIOBOM CriUpTe.
KCH3OH = 2,0-10*"; KchacooH,cHsor =2,0-1071°

4. Bo ckombKo pa3 cienyer pazdasuth 20,24% pactsop H2S04 (p=1,012 r/em®) mas

npuroroBnenus 0,1 H pactBopa?

5. O6pasen cepedpsHoro criaBa BecoM 0,4000 r. ObLT pacTBOPEH B a30THON KHUCIIOTE.
W3 nonydyeHHOr0 pacTBOpa BCe COJEpIKalleecs B HEM cepedpo 0CaxaeHO N30BITKOM
consiHoi kucnothl. Bec ocaaka AgCI pasen 0, 4248 r. Onpenenuts NPOLEHTHOE COJIep:KaHne
cepeOpa B CIuIaBe.

buser No2

1. Paccunraiite ckauok pH mpu tutpoBanuu 0,1 u pactBopa CH3COOH 0,1
pacteopom NaOH. (Kcuscoon = 1,74-107)

2. PaccuuTaiite paBHOBecHYI0 KoHLeHTpauuo HSO3 B 0,1 M pactBope H2SO3 mpu
pH=7,0.

3. PaccunTaiite hopmManbHbI NOTEHIMAT MTOTYPEAKIIHH :
[Co(NO2)e]* + e — Co?*" + 6NOZ
ncxons u3 BemmanH: E°Co®*/Co?" = +1,81B; B[Co(NO2)s]* =1-10?2

4. Jlna npombiBanus ocaaka BaSO4 maccoit 0,5000 r. ucnonsszyror 250 mut Bogsl. Bo
CKOJIBKO pa3 YMEHBIIIATCS MOTEPH OCAAKa, €CIIU JJIsl MPOMBIBAaHUS UCIIOJIb30BaTh 250
M1 5,05-10* M pactopa H2SO4? (MoHHYIO cUTy pacTBOpa HE yUMTBIBATh).

5. ns crangaptuszanuu pactopa NaxS203 0,151 r. K2Cr207 pactBopmiiu B
paz6asnennoit HCI, no6aBunu n30s1Tok KJ ¥ BBIIENIUBIIUICS J2 OTTUTPOBAIIH,
3arpaTtuB 46,1 M pearenTa. Paccunraiite HopManbHOCTH pacTBopa NaxS»0s.



HporpaMMa OIICHUBAHUA KOHT

OJIMPYEMBIX KOMHeTeHHl/Iﬁ:

Tema umu pasnen Kon unaukaropa IInanupyemslit IToka3arens Kputepuii oneHuBanus HanmeHnoBanue
JCIUTUIHHBI KOMIICTCHIIUN pe3ynbTar 0cC?
TK® TA*
CocTosiHUE BEIIECTB B WK onk-1.2 3HaTh: TEOpETHYECKHUE 3Haert oO1ue Brazneer MaTepuaiom, VO, K
HNOHO-MOJICKYJIAPHBIX HpeL[J'IaFaeT OCHOBBI AHAJIUTUYECKOH 3aKOHOMEPHOCTH NIpEACTABJICHHBIM B pa3aciie 11
cucTeMax HHTEPIPETAIIHIO XUMHH TPOTEKAHNSA XHMIIECKAX Bomnpocs! 115 ycTHOTO
VMers: pemats peaxiwii, GopMbI cobecenoBaHus.
pE3ynbTaTOB HAXOXKICHUS BELICCTRA B
COOCTBEHHBIX THIIOBBIC yueOHbIC pacTtBope. Pemmi 3 3 5 3a/1a4 KOHTPOJIBHOM
SKCIIEPUMEHTOB U sajlatn YMeer paccuuTath padoTer Nel
pacdeTHo- KOHLCHTPAIHIO
TEOPETHUYECKIX OMpeeICHHON (POPMBI
BEIIECTBA P Pa3IUIHbBIX
pabor ¢ YCIIOBHSAX
PaBHOBecue B HCIIOJIb30BAHUCM 3HaTh: TEOPETUIECKHE YMeert pemath TUTIOBBIE Bnageer marepuanom, Y0, K, O
TeTEPOreHHBIX Cpeaax TEOPETUYECKUX OCHOBBI aHAIUTHYECKOH | 3a/aiy Ha pacyer MIPEACTaBICHHBIM B pazaene 1.4.2
OCHOB S pactBopumocty, I1P ocanka | Bonpocsl st ycTHOro
TPATIMOHHBIX W VMeTh: pemats B UJICATIbHBIX U PEalTbHBIX cobecenoBanms. Pemmn 3 u3 5 =
YCIIOBUSIX. 3a/1a4 KOHTPOJIBHOH paboThr Ne2 )
HOBBIX pa3aciIOB THIOBBIC 3271311 IIpencTaBu OTYETHI MO §
XUMHUHA 7a0opaTOpHBIM paboTaM. C%
Cyxast KOHTpOJIbHAs WK onk-2.1 'YMeTh: BoIOMpATH YMeTh Ha IpaKTUKe HomycTtumo He 6osee 2-x ommbok | YO, O
3aaya 1o PaGoraer ¢ METO/IBI IUArHOCTUKH HIPUMEHHTH TIOTy4YEeHHBIE IpU YCTAHOBJIEHUH COCTaBa
Ka9ECTBCHHOMY AHANHSY | o o o ovporrn iy BeIIECTB M MATEpHAIIOB, 3HaHUS 110 METOJIaM HCCIIeTyeMOM CMEeCH BEIIeCTB,
paszeneHusa U OOHapyKEHHUs. | HallMCaHHWE OTYeTa Ha PEUICHHYIO
BCIIECTBAMH C [FPOBOATD CTAHAAPTHRE TTpaBUJILHO COCTABUTH CXEMY| 3aj1auy.
CO6JHO,Z[€HI/I€M HOpM M3MCPCHHS MIPOBEIICHUS aHAIN3a
TeXHUKH YMmerb: 00pabaThIBaTH KOHTPOJIHOI 3a1a4H.
6€30MaCHOCTH PE3yIbTaTE!
WJTKomk2.4 9KCIIEpUMEHTA
IIpoBoauT Baaaerb: HaBBIKAMU
P MIPOBEACHUS
HUCcCJIe10BaHUA
9KCIEpUMEHTA H




CBOICTB BEIIECTB U
MaTepHuasoB C

MeTonamu 00paboTKH
€ro pe3yybTaToB

HUCITOJIB30BaHUEM

CEpUIHOrO

Hay4YHOI'O

o0opynoBaHus
KucnotHo-ocHOBHBIE I/IZ[K OIIK-1.2 3HAaTh: TEOPETHUUECKHE 3HaeT TEOPUU KUCIOT U Bnaneer marepuanom, VO, K
peaxkuuu. Hpe JyIaraer OCHOBBI aHAJTUTHYECKOli | OCHOBAaHUM. Yl_liaeeT gpe[[CTaBJ'IeHHLIM B pazzgene 1.2.1

orsprperg | S D |

pe3yJIbTaTOB 3uarhb: npasuna Pa3IUYHOM CUIIBI B BOAHBIX U

COOCTBEHHBIX COCTaBJICHUA HEBOJHBIX pacTBopuTensax | Pemmn 3 u3 5 3a1a4 KOHTPONBHOM

JKCIIEPUMEHTOB U MIPOTOKOJIOB pabotsr Ne3

PaCdYCTHO- OTYCTOB

TEOPETUICCKUX XUMHYECKHX

pabort ¢ ONBITOB, IPUMEHSATH

HUCIIOJIB30BAHUEM OCHOBHBIC 3aKOHBI

TCOPECTUYCCKHUX XUMUHU IIpH

OCHOB 00CyXKIeHUN

TPaJAUIIMOHHBIX U MOJyYEHHBIX

HOBBIX pa3JeIoB pe3yIbTaToOB,

XUMHUHU IIOATOTOBUTH OTUET

NJIKornke.1 O BBITOJTHEHHOM

IMpencrasiser pabore.

pe3yabTaThl pabOoThI

B BUJIE OTYETA IO Ymer: pemats

CTaHAApTHOI popMe TUTIOBEIC 3a7a4yll
OKUCIUTENBHO- HA PYCCKOM sI3bIKe 3HaTh: TEOPETUUECKHE YwMmeer pacnucaTh U Bnageer matepuanom, Cemunap, K
BOCCTAaHOBHTEIILHBIC OCHOBBI aHAJTUTHYECKOH | YPABHATH PEAKIIHIO MpeJICTaBICHHBIM B pasjene 1.2.2
peaxIuu. UMUK OKHCIICHHUS-BOCCTAHOBJICHUS. | BOIPOCHI s yCTHOTO

Ymers: pemats
TUTIOBBIE 3aJa4H

VYMeer paccunuTaTh peanbHbIN
U PaBHOBECHBIN MOTEHIIUAI C
Y9eTOM IPOTEKaHUSI

KOHKYPUPYIOIIHX pPEaKLUH.

cobecetoBaHus
Pemmn 3 u3 5 3aga4 KOHTPOIBHOU
pabotsr Ned




Peaknun 3HaTh: TeOpeTUYEeCKHe YmeeT kiraccuuIMpoBaTh Kn
KOMHHeKCOO6pa3OBaHI/IH OCHOBBI AHAJIUTHYECCKOU KOMIIJICKCHBIC COCIUHCHUA,

XUMUH 3HaeT 00JIacTH UxX

MPUMEHEHU B
AHAJIUTHYECKON XUMHH

Metonpl 0OHapYKEHUS 3HaTh: CTaHOApPTHEIC Bba3oBblil ypoBeHb: Bnageet TeXHUKOW BBIIIOJTHEHUS K, O
1 UICHTH()UKATIT METO/bI ITOTYUYEHHUS, 3HaeT: CyXo# U MOKPBIH peakuuii OTOENEHUs U

I/II[eHTI/I(bI/IKauI/II/I u METOAbL 06Hapy>1(em/1;1, 06Hapy>KeHI/I}I, cIeiall MAaKCUMYM

HCCJIEJIOBAHUS CBOMCTB IpOOHBIH U o 2 OH{H6KH TpH p emefmn o

BOILICCTB 1 MaTepHanos, | CHCTEMATHYECKH aHau3 y4eOHOM 1 KOHTPOIBHON CyXOoH

’ 3aJa4u.

npasmiia 00paboTKU U Ha KaTHOHBI,

odopMIeHHs Kiaccu(uKauu aHUOHOB.

pe3ynsTaToB paboTEL, Ymeer: cocTaBiATh CXEMY

Hopmsl T aHall3a C y4ETOM CBOICTB

YMeTh: IPOBOJIHTH KaTHOHOB U aHUOHOB

MPOCTBIE XUMUYECKHE

OTIBITHI 110

IpeJJiaraéMbIM

METOAMKAM

Baagern: 6a30BbIMU

HaBBIKAMU TIPOBEICHUS

XUMHYECKOTO

SKCHEPUMEHTA U

0o OpMIICHHS €TOo

pe3yIbTaToOB

Ymeer: npoBOIUTH

MIPOCThIE XUMHUYECKHE

OTIBITHI 110

IpeiaraeMbIM

METOAMKAM
MeTonp! BEIIENEHNYS, MK ork-1.2 3HaTh: TeOpETHIECKHUE Hmeer npencrasnenue o Bnaneer matepuanom, YO
paszneneHus u Ipennaraer OCHOBBI aHAJUTHUYECKOl | MPUHLMUIIAX pa3eleHHs MPEACTABICHHBIM B pazaene 1.4.2
KOHLEHTPUPOBAHUS HHTEPTPETAIIIO UMUK METOJIOM OCaXICHUs, Bomnpocs! 6-11 mis yctHOTO

cobecenoBaHusl.




pe3yIbTaTOB
COOCTBEHHBIX
HKCICPUMECHTOB U
pacueTHo-
TEOPETHUYCCKHUX
pabor ¢
HCIIOIb30BaHUEM
TEOPETUUCCKUX
OCHOB
TPaTUIIMOHHBIX U
HOBBIX Pa3eioB
XUMUU

Xpomarorpapuu u
9KCTPAKLIUU

Pemmn 1 w3 3 3amau mo teme
IKCTPAKIIHS

I'paBuMeTpuueckuii
aHam3

NIK onk-1.2
[Ipennaraer
HMHTEPIPETAINIO
pe3yIIbTaToB
COOCTBEHHBIX
AKCIICPUMEHTOB H
pacyeTHo-
TEOPETHUYCCKHUX
pabot ¢
HCIIOJIE30BAHUEM
TEOPETUYCCKHUX
OCHOB
TPaTUIIMOHHBIX U
HOBBIX Pa3JIeiioB
XUMHH

NJIK ork-2.1
PaGoraer ¢

Baaners: HaBbIKaMu
MPOBEIECHUS
JKCIEPUMEHTA U
MeTOAaMHu 00pabOTKH
€ro pe3yJibTaToB
Ymerb: 00pabaTeBaTh
pe3yJbTaTh
9KCIIEPUMEHTA
3HaTh: npaBuna
COCTAaBJICHUS
IMPOTOKOJIOB
OTYCTOB
XUMHNYCCKUX
OIIBITOB, IPUMCHATH
OCHOBHBIC€ 3aKOHBbI
XUMHHU ITPHU
00CyX/IeHUN
TTOJTYYEHHBIX

Ymeer: npoBoauTh
MPOCTHIE ONEPaIIH
OCaXKJCHUsI, GUIBTPOBAHMS,
MPOMBIBAHHS OCA/IKa,
pacder pe3ysbTaToB
aHaJIM3a; pelaTh THIOBbIE
3a7a4n

IlonHOTa OTBETOB HA BOIPOCHI
KoymokBuyma Nel, mpaBuiIbHO
pemun 2 u3 3 mpeIoKeHHbBIX
3a7a4 u3 cOOpHUKA 3a7ad 110
AHAJTUTHYECKON XMMUH.

K, K, O




Tutpumerpuueckue
METOJIbl aHAIN3A:

KucnotHo-ocHOBHOE
TUTPOBaHUE

XAMUYECKUMU
BEIIIECTBAMHU C
coOJTI0ICHHEM HOPM
TEXHUKHU
0e30macHOCTH
NJIKork2 .4
[IpoBoaut
HCCIIEIOBAHUS
CBOMCTB BEILIECTB U
MaTEepHaJIoB C
HCIIOIb30BaHHEM
CEPUITHOr0 HAyYHOTO
o0opynoBaHus

N Korke.1
IIpencrasnsier
pe3yabTaThl paboThI
B BHJIE OTYETA I10
CTaHJapTHOU dopme
Ha PYCCKOM SI3BIKE

pE3yIbTaTOB,
IIOJITOTOBUTH OTYET
0 BBIITOJIHEHHOM
pabore.

3HaTh: TeOpeTHIEeCKHe
OCHOBBI aHAJTUTHYCCKOH
XUMHH

Ymers: pemats
THUIIOBBIC 3aJa4u
3HaTh: npaBuia
COCTaBIICHUSA
MIPOTOKOJIOB
OTYETOB
XUMHUYECKUX
OIIBITOB, IPUMEHSTH
OCHOBHBIE 3aKOHBI
XUMHUH TIPU
00CyX1eHUN
MOJyYEHHBIX
pe3yIbTaTOB,
MOJITOTOBUTH OTUET
0 BBITOJTHEHHOM
pabore.

YmMmern:
MIPEJACTaBUTh
pE3YyJIbTAThI ONBITOB
U pacyeTHBIX paboT
COTJIACHO

CriocoObl BBIpaKeHUs
KOHIIEHTpaluu. 3HATh
UCXOJHBIC U pabouune
pacTBOpbI, HOHHO-
XpOMO(DOPHYIO TEOPHUIO
WHJHKATOPOB.

YMeeT NOCTPOUTh KPUBYIO
TUTPOBAHUS 110 PEAKIHH
KHCIIOTHO-OCHOBHOT'O
B3aumoieiicTBus. BriOpath
WHJIMKATOpP, NPOBECTH pacyer
pe3ynbpTaToB aHanmza. (Kir. Ne2)
[IpaBunbHO pemmin 3 3agauu U3 5
MPEAT0KEHHBIX.

[TpenocraBUTH OTYETHI O
MPOBECHHBIX JIA0OPaTOPHBIX
paboTax.

Kn, K, O

JK3aMeH




OKHCIIUTENBLHO-
BOCCTaHOBHUTEIHLHOE
TUTPOBaHUE

TpeOOBaHUSIM B
JTAaHHOM 00J1acTH

OcanuTenbHOE
TUTPOBaHUE

3HaTh: TeopeTHYecKHe
OCHOBBI AHAJTUTUYECKON
XHUMHH

Ymers: pemats
THUIIOBBIC 3aaa4n
3HaTh: npaBuia
COCTaBIICHUSA
MPOTOKOJIOB
OTYETOB
XUMHUYECKUX
OIIBITOB, TPUMEHSITh
OCHOBHBIC 3aKOHBI
XAMUU MIPH
00CyXK1eHUN
ITOJIy4YEHHBIX
pe3ynbTaTOB,
IMOATOTOBUTH OTYET
0 BBITOJTHEHHOM
pabore.

YmMmern:

MIPEJICTAaBUTh
pe3yNbTaThl OTBITOB
U pacyeTHBIX paboT
COTJIaCHO
TpeOOBaHUSIM B
JIaHHOM o0JacTu

3HaTh UCXOIHBIC U pabouune
pacTBOPHI IIPU TUTPOBAHHUU
MO PEeaKLUsAM OKUCIEHU-
BoccTaHOBJIeHUsI. CrocoObI
YCTaHOBJICHHSI MOMEHTA
SKBUBAJICHTHOCTH.

3HaeT 0COOEHHOCTHU MPOBEICHUS
aHaJM3a IepMaHraHaTOMETPHH,
JMXPOMaTOMETPUH, HOTOMETPUH.
Bri6paTh uHIMKATOD 1
000CHOBATH €T0 MPUMEHECHHE.
(K. Ne3)

IIpu cpaue Kit npaBuinbHO pemnTh
MPeATIOKEHHYIO 3a1a4y (13
cOopHuKa 3a1a4). [IpeacraBuTh
OTHYETHI O IIPOBEICHHBIX
nabopaTtopHbIX paboTax.

K, K, O

3HaTh: TEOPETUICCKHUEC
OCHOBBI aHATUTUYSCKON
XUMHH

Oco0eHHOCTH TUTPOBAHUS
IO PeaKIry OCAXKICHHS.
CriocoObl yCTaHOBIICHUS
MOMEHTA SKBUBAJICHTHOCTH

IIpaBUABHO OTBETUTH HA BONIPOCHI
9-11 K Ne4




YMmern: peliarts
TUIOBBIE 3aJa4H

(coco6 Mopa, @onbrapna,
Dastrca)

Kommnexcomerpuueckoe
TUTPOBAHHUE.

3HaTh: TeOpeTHIEeCKHe
OCHOBBI AHAJTUTUYECKON
XUMUH

Ymers: pemats
TUIOBBIE 3aJa4H

YMeTh:
MIPEACTaBUTh
pe3yIbTaThl OMBITOB
Y pacueTHBIX padboT
COIIACHO
TpeOOBaHUSM B
JIaHHOM 00J1acTH

[IpumeHeHne KOMIUIEKCHBIX
COCJIMHEHUH B
KOJIMYECTBEHHOM aHaJIM3e.
Komrmiekconsr, paboure u
HCXOJIHBIE PACTBOPHI, TEOPUS
WHIUKaTopoB. Pacuer
pe3yJbTaTOB aHaJIU3a.

OTBETUTH NIPABUIBHO Ha BOIIPOCHI
1-8 K Ned, pemnth oniHy
pacueTHylo 3agauy. [IpenoctaButh
OTYETHI O IIPOBEICHHBIX
71ab0paTOPHBIX padOTax.

VY —yctHblit onpoc, Kin-komnokBuym, O-otder o nabopatopHoii padbote, K- koHTposbHas paboTa




Xapakrepucruka OC 115 odecnedeHusl TEKyIero KOHTPOJIsI 10 AN CHMILJIMHE

Kon nnaukaropa [Inanupyemsblii pe3yabTat 0C? Conepxanne
KOMIIETCHIIUH 3a1aHU/BOTIPOCA U
T.J.
MK ork-1.2 3HATh. TEOpETHUYECKHE CobecenoBanue. | YCTHBIE OIIPOCHI
v o
[Ipennaraer OCHOBEL AHAITHHICCKO KoutokBuym. Nel,2,3,4.
HUHTEPIPETALINIO _ | Beimonnenue
XUMHH, CYIIECTBO PEAKINU Hanucanue
pe3ynbTaTOB 1a00paTOPHBIX
OTYETOB IO
COOCTBEHHBIX 1 IIPOLIECCOB, pabor
1a00paTOPHBIM
SKCHEPUMEHTOB U
HCIIOJIb3YEMBIX B paBoTaM.
pacyeTHo- .
AQHAJUTUYECKON XUMMHH;
TEOPETUUECKHUX KoHntposbhbie
pabor ¢ MPUHIIMIIBI U 00J1aCTH paBoTHI 110
HUCITIOJIB30BAHHUEM HUCIOJIB30BAHUS OCHOBHBIX PEIICHUIO 3a1a4
TEOPETHUYECKUX
METO/I0B XUMUUYECKOTO
OCHOB

TPpaAUIIUOHHBIX U
HOBBIX pa3aciioB
XUMHUU

aHainm3a. MmeThb
Mpe/ICTaBJICHHE 00
0COOEHHOCTIX 00BEKTOB

aHajIn3a.

YMeThb: NOArOTaBIUBATh
00BEKTHI HCCIIEI0BAHUS
JUISL aHaJIN3a, IPOBOJIUTh
DKCIEPUMEHTAJIbHBIE
MCCIJIEJOBAHMUSI 110
3aJJaHHON METOJINKE,
paboTaTh Ha anmaparype,
[IPUMEHSAEMOH B
AHAINTUYECKUX

HCCICIOBAaHUAX.

Baagern: HaBbIKAMU
MIPUMEHEHUS
TEOPETUYECKUX OCHOB IMPH
MPOBEICHU U
AHAIMTUYECKUX PEAKIUI

AJId OIIPEACIICHUSA




9JICMCHTOB B PA3JIMYHBIX

00BEKTaX.
MK ork-2.1 3HaTh: IpaBUiIa U HOPMBI | cobeceioBaHme Bomnpocs no Th B
PabGoraer ¢ TEXHHMKH 0€30IaCHOCTH AHAIMTUYECKON
XUMHUYECKAMU npu paboTte ¢ naboparopun
BEILIECTBAMHU C XUMHUYECKHUMH PEAKTUBAMU
COOII0ACHHEM 1 PU3UIECKUMU
HOPM TEXHUKH puOOpaMHu.
0€e301acHOCTH
NKork2 4 3HaTB: OCHOBHbBIE Konnoxsruymsl
[IpoBoauT JTOCTOMHCTBA U HEJOCTATKH Nel,2,3
HCCIIEN0BaHUs pPa3IMYHBIX METO/IOB
. 5 Hanucanune
CBOIICTB BEIIECTB | MCCIIENOBAHUS CBOMCTB
OTYETOB 110
1 MaTepHaJIOB C BEIIIECTB U MAaTEPUAJIOB.
1a00pPaTOPHBIM
HCIOJIb30BaHUEM
. YMeThb: 1poBOIUTH paboTam.
CEpUITHOTO
MIPOCTHIC OTIepAITUU
HAy4YHOTO KoHTposbHbIE
(k1accuduKaius BEIeCcTB,
000py1I0BaHUS paboThI IO

cocraBieHue Gopmy,
CXEM IPOLIECCOB,
MIEPBUYHBIN aHAIN3
pe3yabTaTOB U T.11.) C
Y4€TOM O0IIHX
3aKOHOMEPHOCTEM,
bopMyIUpPYEMBIX B paMKax
AHAJIUTUYECKON XUMHH.

Baaaers: TeopeTnyeckumu
MPECTABICHUSIMU
aHAJTUTUYCCKON XUMHUH,
OCHOBaMH XMMHUYECKHUX
METOJIOB aHaJIN3a
HEOPraHWYECKUX U
OPraHNUYeCKHUX
CO€IUHEHUH,
METOI0NIOTHEH BBIOOpa
METOJIOB aHAIN3a, UMETh
HAaBBIKU UX TPUMEHEHUS
IIPY NIPOBEICHUU
AHAJIMTUYECKUX PEAKIUI

JUISL OTIPEICTICHUS

PCUICHUIO 3a/1a4




9JICMCHTOB B PA3JIMYHBIX

PYCCKOM A3BIKE

noaAroToBUThL OTYCT O

00BEKTaX.
NKorke.1 3HaTh: npaBuia Hanucanne [IpaBuna
[Ipencrasiser COCTaBJICHUS ITPOTOKOJIOB | OTYETOB I10 odopmIIeHUS
pe3yJIbTaThl OTYETOB XUMHUUYECKUX BBINIOJHEHHBIM OTYETOB
paboThI B BUJIE ONBITOB, TPUMEHSTh 1a060paTOPHBIM
OT4YeTa Mo OCHOBHBIE 3aKOHBI XUMUU | paboTam
CTaHJApTHOU pu 00CYXIeHUU
dopme Ha MIOJIyYEHHBIX PE3YJIbTATOB,

BBITIOJTHEHHOH padore.

YMeThb: Npe/ICTaBUTh
PE3yJIbTAThI OTBITOB H
pacueTHBIX pabOT COrIACHO
TpeOOBaHUSAM B JAHHOMH
00/1aCTH XUMHH

Baaners: HaBbIKaMu
MPEJICTaBICHUS
pe3yJIbTaTOB COOCTBEHHBIX
HAYYHBIX U3bICKaHUI B
KOMITBIOTEPHBIX CETAX U
UH(POPMALIMOHHON HAYYHO-
00pa3oBaTenbHOU cpejie

3aueT BBICTABISETCS CTYACHTY, €CIU: MaTepual YCBOEH B IIOJIHOM O00bEME, OTBETHJI Ha
BOIIPOCHI TEKYIIETO KOHTPOJIS, TPH BBIMOJHEHUH KOHTPOJBHBIX pPabOT MO pelIeHUIo
pacyeTHBIX 3aJlay pPeUIwI MPaBWIBHO 3 3aJaHus U3 5, CTYIEHT BIAJeeT HEOOXOIUMBIMU
YMEHUSAMH U HaBbIKaMU, 0()OPMIICHBI OTUYETHI IO BCEM JIA0OPATOPHBIM paboOTaM, BBITTOJIHEHBI
3aJlaHus 10 CaMOCTOSITENILHOM padoTe.

JIaGopatopHas paboTa CYMTAETCsI BHITOJTHEHHON €CITu:

1) npenocTaBieH NMCbMEHHBIN OTYET 110 JJAOOPaTOpHOM paboTe, BHIMOIHEHHBIH 110
YCTaHOBJICHHBIM TPeOOBAHUSM;

2) NpUCYTCTBYET 3aIKCh O BBIIOJHEHUHU padOThI B )KypHaJe MpernojaBaTelis niu
MPUCYTCTBYET MOJIMKUCH IPEIoAaBaTess B MPOTOKOJIE BHIOIHEHUS J1a00paTOpHOIl paboThI
cTyneHTa. Bo Bcex apyrux ciydasx paboTa cuuTaercsi HeBbINOJIHEHHON. OTBETCTBEHHOCTD 3a
HEBBIIIOJHEHUE YCTAaHOBJIEHHOIO KOJIMYECTBA JIAOOPATOPHBIX pabOT MOJHOCTHIO JIEXKUT HA
CTY/IEHTE.

Hezauer crtaBuTCs, €ciii B yCBOGHHU MaTepHalla UMEIOTCS MPOOeINbl: OTIEIbHbIE YMEHHS
HE/I0CTaTOYHO YCTOWYMBBI, OCHOBHOE COJEp)KaHUE MaTepuaja HE YCBOCHO; HE IOJIHOCTBIO
BBITIOJTHEHBI J1a00paTOpHbIe pabOTHI U HE MPeACTaBICHbI OTUETHI IO TAOOPATOPHBIM paboTaM.



10.

11.
12.
13.
14.

15.

16.

17.

11.3. OueHouHblIe cpeacTBA /15l IPOMEKYTOUHOI aTTecTannu (B popMe 3K3aMeHa).

INPUMEPHBIN IEPEYEHB BOITPOCOB K DK3AMEHY.

[Ipeamer u 3amaum aHanTUTUYECKOM XUMHUU. KauecTBEHHBIM M KOJIMYECTBEHHBIA aHAIIU3.
[Tonstue "ananuTuyeckuii curHai" M kiaccuuKalusg METOJOB XMMHUYECKOIO aHalu3a.
TpeboBanust, npeabsBiIsieMble K AHATUTUYECKOH XUMUH.

OcCHOBHBIE CTaJJM aHAIUTHYECKUX onpeaeneHuid. [Ipo6ooTdop u ero 3Hauenue. TexHuka
0TOOpa MPeCTaBUTEIBHONW MPOOBI TBEPABIX, KUAKHX U ra3000pa3HbIX BEIIECTB.
CriocoOsI pa3noxeHus mpod (MOKPEIA U CyXOi).

Knaccuukanuss MeTOJOB aHATUTHYECKOW XUMHHM MO KOJUYECTBY AaHAIH3UPYEMOTO
BeniecTBa. CriocoObl OOHAPYKEHHSI U ONPECIICHUS 3JIEMEHTOB B aHAIMTHYECKOW XUMUHU.
TpeGoBanusi, mnpeabsBIseMble K  aHAIUTUYECKHMM  peakuusaM. [IpoOHbI U
CHUCTEMAaTUYECKUH X0 aHAIH3a.

Jaiite onpeneneHus U 0ObACHEHUS NOHATHI: OOHapy>KeHHE U ONpeAeICHHE JIEMEHTOB,
XMMHUYECKHH aHAIM3 ¥ aHAIU3UPYEMOE BEIIECTBO, aHATUTHUYECKast Tpo0a, aHATUTHYECKast
dopma sreMeHTa, aHAIWTHYECKAsh PEaKUus, aHATUTUYECKUHA METOA W aHATIUTHUYECKast
METOJIMKA, AHAJIMTUYECKUH mapaMerp, XUMHUYECKHME M  (QU3NYECKHUE  METObI
AHAIIMTUYECKON XUMHUH.

CrniocoObl pa3zieneHusi HOHOB B aHAIMTUUYECKOM XxumuH. OcakIeHHe, OpraHuYecKue u
HEOPraHUYECKNUE OCATUTEIIN.

Okctpakuusa. OCHOBHBIE NTAPAMETPBI, XapaKTEPU3YIOLUE dKCTPAKLIMOHHOE Pa3/ielIcHUE U
KOHIIEHTPUPOBAHUE - CTENICHb U3BJICUeHUs U (akTop paszneneHus. KoHcTaHTa sKCTpakuuu
U ee CBA3b ¢ K0 UIMEHTOM paclpesienenus. Pacuer uncna 3KkcTpakiui, HeoOX0AUMBIX
U1 TIOJTHOT'O U3BJIEYEHUSI KOMIIOHEHTA B OPraHUYECKyo (a3y.

Xpomarorpaduueckue MeToabl pazpencHusa. Kiaccudukamms ux mo mpupozge ¢as,
MEXaHU3MYy pa3ziesIeHus, TEXHUKE BbIMOTHEHMUS.

Knaccudukanmss xpomarorpa@udeckux METOJOB B COOTBETCTBUU C IPUHIIUIIOM
paznenenus (ancopOLUMOHHAsA, HOHOOOMEHHas, relb-XpoMarorpadus).

BbymakHast 1 TOHKOCIOMHas XpoMaTorpagus. TeXHHUKa BEITOJHEHHUS paboT. AJICOPOEHTHI,
BUIbl paBHoBecul, ycraHaBiuBaeMblx B TCX. Ilpumenenune TCX u OymaxHo#
Xxpomarorpaduu B aHATUTHYECKOW XUMUHU.

Paznenenne meromom ocaxnaeHus. M30upaTenbHOe OCaKIAEHHWE M pacTBOpeHue (Ha
npuMepe CyiabQuaoB).

Pa30op cxembl X0/1a aHaIM3a Ha KATHOHBI C IPUMEHEHUEM CYIb(pUaa HaTPHsL.
AHanuTtuyeckre KiacCu(puKaluu aHUOHOB.

XUMUYECKOE paBHOBECHE B TOMOIE€HHBIX CHCTEMax. 3aKOH JEMCTBYIOLIMX Macc.
KoHcTanTa paBHOBecHsl, €€ PU3MUECKUI CMBICIT.

WneanbHble U peajbHble XUMUYECKHe cucTeMbl. [1000uHBIE MpOoIecChl, KOTOpbIE MOT'YT
MPOTEKaTh B PEAIbHBIX CUCTEMax. YpaBHEHHE MaTepHajJbHOro OanaHca, Ko3(ppuuneHTs
KOHKYPHUPYIOIUX PEaKLINH.

KoHcranTa u crenenp nuccounanuu 3aeKTpoiauToB. CuibHBIE U CIa0ble 3JIEKTPOJIUTHI.
3akoH pa3basienus OcTBajibaa.

WNonnas cuna pactBopa. AKTUBHOCTb M KO3((PULIMEHT akTUBHOCTHU. TepMoInHaMUu4ecKue,
KOHIEHTPALMOHHbBIE U YCIIOBHBIE KOHCTAHTHI PABHOBECHS, UX CBSA3b.
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TUnsl T€TEpOreHHbIX CHUCTEM, HCIOJIB3YEMBIX B AHAIUTUYECKOW XMMHMH. XUMHUYECKOE
paBHOBEcME B  cucTeMe 'pactBop-ocamok'. IlpomsBeneHue  pacTBOPUMOCTH.
Matemaruueckas CBA3b MEKIY PACTBOPUMOCTBIO U IIPOU3BEIEHUEM PACTBOPUMOCTH.
DakTOpBI, BIUSIONINE HA PACTBOPUMOCTH 0caaKkoB. ConeBoit 3 dexT.

Kpucrannuueckue u amopdHbie ocaaku. Y caoBHs UX 00pa30BaHMUSL.

Bunel v npuuuHbl 3arpsS3HEHHs] OCAIKOB (COOCaXKIEHUE, MOCIeOCAKICHUE, aacopOuus,
OKKJTFO3HSI, HUHKITFO3US, U30MOPHHU3M).

HNonnzanus pactBoputeneil. Apronporonus. MonHoe npousBenenune Boasl, PH.
Henocratkn Teopum KuciaoT U ocHOBaHMM AppeHuyca. I[Iporonuruueckas Teopus
bpencrena-Jloypu, ee 1OCTOMHCTBA, OTPAHUYECHHUS.

Knaccudukanus pacTBopuTeneil ¢ TOYKHA 3pEHHS MPOTOTUTHYECKOW TEOPHH KHCIOT U
ocHOBaHUI. OCHOBHBIE CBOWMCTBA pPACTBOPUTENEH, BIUAIOLIUME HAa MPOTOJUTHYECKOE
MTOBEJICHUE PACTBOPEHHOI'O BEILLIECTBA.

Boruncnenne pH pacTBOpoB CHUIIBHBIX U C1a0bIX KHCIOT M OCHOBAaHUHM MpPH JOCTATOYHO
BBICOKHX X KOHIICHTPALMSIX.

Boruucnenne pH pacTBOpOB CHIIBHBIX KHCJIOT M OCHOBAHMM NP HUX HUBKUX
KOHLEHTPALUsX.

Boruncnenue pH pacTBopoB ci1abbIX KUCIOT U OCHOBAHHUM IIPU MX HU3KUX KOHIIEHTPALUSX.
Jlcconumanusi MHOIOKUCIOTHBIX OCHOBaHUI MU MHOIOOCHOBHBIX KUCHOT. CTyneHuaTsle U
IIOJIHbIE KOHCTaHThI Aucconuanuu. Berarcinenue pH pacTBOpOB MHOTOOCHOBHBIX KHCIIOT.
Bybepnusie pactBopsl M ux cBoiictBa. bydepnas emkocTh, e€e 3aBUCHUMOCTb OT
KOHIIEHTpalluu KOMIOHEHTOB. Boruncnenue pH OydepHbIX pacTBOpPOB.

Boruucnenune pH pacTBOpOB ruipon3yOMIUXCS COJIEH.

KommiekcHble COeTMHEHHSI U OCHOBHBIE aCIEKThl MCIOJIb30BaHUS WX B aHAJIUTHYECKOU
xuMuu. KatuoHHble, aHMOHHBIE U HEUTPaJIbHbIE KOMIUIEKCHBIE coeinHenHus. [Ipumepsl.
IIpounocte koMIUIEKCOB. [lomHbIE W CTyleHYaTble KOHCTAHTBI  YCTOMYHMBOCTH
KOMIUIEKCHBIX cOoeAuHEeHHH. TepMonuHamudeckass M KUHETHUYECKas YCTONYMBOCTH
KOMIUIEKCHBIX COE€AMHEHUH.

Buytpuxommnekcueie coenunenus (BKC). Cpsasp B monekynax BKC. JlentatHOoCTh
Jurasjga u xenatHele mukibsl B moiekynax BKC, ux Bmmsaue Ha npounHocts BKC.
ITpusectu npumepsl BKC, ncnonb3yeMpIx B aHAIUTUYECKOW XUMHH.

OCHOBHBIE aCIEKTHI UCIIOJIB30BAHMSI OPTaHNYECKUX PEAreHTOB B aHAIMTUYECKON XWMHHU.
MexaHu3m JEHCTBUS OpraHMYecKHX pearcHToB. {DyHKINOHAIBHO-aHAIUTHYECKHE
rpynnsl.  [IpenmymiecTBa HMCHOJIb30BaHUS OPraHUYECKUX pEareHTOB Iepe] He
OpPraHUYECKHUMHU.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMU U OCHOBHBIE aCHEKThl UCIIOIb30BaHUS UX B
aHanuTudecko xumuu, CTaHaapTHble MOTeHUMa bl U ypaBHeHue HepHcra. BnusiHue
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX IIOTEHIMAJIOB HAa HAINPaBICHHUE OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKLIUN.

@DaxkToppl, BIUAIOLIME HA BEIUYHMHY pEAIbHBIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MIOTEHIIMAJIOB: MOHHAs Cwia pacTBopa, pH pacTBOpoB, NpoTeKaHHE KOHKYPHUPYIOIIMX
peaxkuuil ocaxaeHNs, KOMIUIEKCOOOpa30BaHUsI.

CyIHOCTh TpaBUMETPUYECKOTO MeToAa aHaiu3a. lIpsMble M KOCBEHHbIE CIOCOOBI
rpaBuMeTpun. O01Ias cxema MpsIMbIX TPAaBUMETPUUYECKUX OIMPEICTCHUN.
OcankoobpazoBanne. Kpucrammueckre 1 aMOpQHBIE OCAIKH, YCIOBUS UX 00pa30BaHUA.
[IpenmyriecTBa UCIIOJIB30BAHUS KPUCTAINIMYECKUX OCA/IKOB B IPABUMETPHUH.
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Ocaxnmaemass u BecoBasg (OPMBI OCAJKOB, MpPEIbSBISEMbIE K HHUM TpeOOBaHUS.
TpeboBanus k ocagutensiM. OCHOBHbIE HCTOYHUKHU 3arPs3HEHUS OCAIKOB.

Pacuersl B rpaBumeTprueckom aHanuse. Pacuet HaBecku, 00beMa ocaiuTens, pe3ybTaToB
aHanu3za. Pakrop nepecyera.

CyIIHOCTb TUTPUMETPHUYECKOro aHanu3a. (OCHOBHBIE IIOHSATHSA, HCIOJIb3yEMbIE B
TUTPUMETPUHU: TUTPOBAHKE, IEPBUYHBIE U BTOPUYHBIE CTAHAAPTHI, UCXOJHBIC BEIIECTBA,
MOMEHT 9KBUBAJICHTHOCTH, KPUBbIE TUTPOBAHUS, HHIUKATOPHI THTPOBAHMS.

OOuue TpeboBaHMs K peakLysM, JISKALIMM B OCHOBE TUTPUMETPUUYECKUX OIpE/IeIeHUH.
Tumnbl peakiuii, HCTIOJIB3YEMbIX B TATPUMETPHUHU, KIACCU(PHUKAIHS METOJI0B THTPUMETPHH.
Crnioco6b1 TuTpOBaHus, puMepsl. CrocOObI BRIPaXKEHUSI KOHLIEHTPAIMH B TUTPUMETPUH.
Koadduument nonpasku. McxoaHpie BEMECTBa B TUTPUMETPUH U NIPEIbSIBIIEMbIE K HUM
TpeboBanus. CrocoObl YCTAaHOBICHUS KOHIICHTPAIIMH PACTBOPOB.

OCHOBHbBIE HCTOYHHUKH OLIMOOK B TUTpUMETpHUH. MI3MepuTeabHas IOCYAa U €€ Ha3HaYECHHUE.
Teopust KHCIOTHO-OCHOBHBIX MHIMKAaTOpoB. MHTepBan mpeBpallleHHs MHIUKATOPA,
1oKa3aTesb TUTpoBaHuUs. IHIuKaTOpHbIE OMMOKH, UX pacdeT. OOLMii MoaAXo1 K BHIOOPY
HUHJMKATOpa.

@akTOpBl, ONpEACISIIONIME BEJIMYMHY CKayka Ha KPUBOM KHUCIOTHO-OCHOBHOT'O
TUTpOBaHUA. TUTpOBaHHE CUIIBHBIX KHCIIOT CHUJIbHBIM OCHOBAaHHMEM M CJaObIX KHUCIIOT
CWJIbHBIM OCHOBaHHeM. OOImuMii BUJI KPUBBIX TUTPOBaHUs. BbIOOp MHIMKaTOpA.

MeTo bl OKHCIEHUSI-BOCCTAHOBIIEHUS! B TATPUMETPUH, UX KJIACCU(PUKALUS.

KpuBble  OKHCIMTEIBHO-BOCCTAHOBUTEIIBHOIO  TUTpoBaHUA. (CKadoK THUTPOBAHMS.
Bbruncnenue BEIMYMHBI OKUCIHUTEIbHO-BOCCTAHOBUTENBHOIO MOTEHIMANIA B Pa3JInYHbIC
MOMEHTHI TUTPOBAHMSI.

WupaukaTtopel, NpUMEHsAEMBbIE B METOJAX  OKUCIMTEIbHO-BOCCTAHOBUTEIBHOTO
TUTPOBaHMs. PacueT HHAMKATOPHON OLIMOKH.

O030p BaXHEHIIMX METOAOB  OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO  TUTPOBAHUS.
[lepmanranatomerpusi, ogomerpusi, Ouxpomaromerpus. IlepBuuHble U BTOpUYHBIE
cTaHAapThl. THAMKATOPHI, IPUMEPHI ONPEEICHUM.

MeToapl OCagUTENbHOTO TUTpOoBaHUs. KpuBble TUTpOBaHUS U OCHOBHBIE (DAKTOPHI,

OIPCACIAIOINEC BCIWYNHY CKadkKa Ha KpHBOfI. ApFCHTOMeTpI/IH U pOAdaHOMETpUA.
I/IH,[[I/IKaTOPBI, IMPUMCHSACMBIC B OCAJJUTCIIBHOM THUTPOBAHUH. HpI/IMepH 0CagUuTCIIBHOI'O
TUTPOBAHUS.

KOMIIIEKCOHBI M KOMILJIEKCOHOMETPHUSI, KpUBasi TUTpoBaHUsA. PakTOphl, BIUAIOIINE Ha
BEJIMYMHY CKayKa Ha KPUBOW TUTPOBaHMs. MeTaimmoxpomHble MHAMKATOPHI. [Ipumepsl
KOMIUIEKCOHOMETPUYECKUX OINPEICICHUI

DK3aMeH 10 JUCIUIUITMHE COCTOUT U3 JBYX yacTei: Ha sk3ameHne cTyeHTy npeniaraercs
OTBETUTH Ha 2 TEOPETHUUECKUX BOMPOCA U PELIUTh pacueTHYIO 3a7auy. OTBET Ha KaXKIbIi
BOIIPOC ouiera OILICHUBACTCA OTACIIBHO. HpI/I BBICTABJICHUHU OLICHKHU 3a OTBET YUUTBIBAIOTCA
OTBETHI CTY/ICHTA HA JIOMIOJIHUTEIIbHBIE BOMPOCHI npenoaaBateis. OTaenbHas OleHKa 3a
OTBETHI HA JOMMOJTHUTCIIBHBIC BOIIPOCHI HC CTAaBUTCH.

ITokazarenu Kpurepuu

OTBeTHI IO BOIIpOCaM ouiera

packpbIBaloTCa HanboJsee 3HaUUMble (PaKThl, HAyYHbIE

B N3JIOKCHUHN MaTCpuajia

COACPKaHNUC OTBETA COOTBETCTBYCT IOCTABJICHHOMY BOIIPOCY

ITOJIOXKCHHUA, CO6J'IIO,Z[8.CTCH JIOTHYCCKas MMOCJICIJ0BAaTCIIbHOCTD




OTBeTHI HA JOIIOJIHUTCIIbHBIC
BOTIPOCHI

COJIep’KaHHEe OTBETA COOTBETCTBYET MOCTABIIEHHOMY BOTIPOCY
packphIBaloTCs HanbosIee 3HaYuMbIe (PaKThl, HAYYHBIC
ITOJIOXKCHU A, COGHIO,Z[aeTCH JIOTUYCCKYIO MTOCICA0BATCIIBHOCTD
B U3JI0)KCHUU MaTepHal

OTMETKa «OTJIHYHO)» BBEICTABIISICTCS CTYACHTY, €CJIM: MaT€puajl YCBOCH B IIOJITHOM O6’béMe;
CTYACHT UMCCT BCECTOPOHHEC, CUCTEMATUUCCKOC U FHY6OKOC 3HaHHC yqe6Hor0 npeameTa,
BJIaACCT HCO6XOI[I/IMBIMI/I YMCHHUAMHA U HABBIKAMU, TepMI/IHOJIOFHeﬁ.

OTMETKY «X0POII0» IIOJy4YaeT CTYACHT, €C/IU: B YCBOEHUU MaTepraia UMEIOTCS
HE3HAYUTENbHBIE IPOOEIIbI, H3I0KEHHE MaTepualia HeI0OCTaTOYHO CHCTEMAaTU3UPOBAHO,
OTJIEJIbHbIE YMEHUS U HaBBIKM HEJOCTATOUYHO YCTOWYUBHI,

OTMeTKa «y10BJIETBOPHUTEIBHO» CTABUTCS, €CJIM B YCBOCHUU MaTepuaia UMEITCA
MpoOEIIbl: MaTepuall U3JIaraeTcsi He CHCTEMaTU3UPOBAHO, OTAENIbHBIE YMEHUS HEIOCTATOYHO
YCTOWYHBBI, BEIBOJIbI U 000011IEHUSI apTyMEHTUPOBAHbI ¢1a00, B HUX JOIMYCKAIOTCS OLIUOKH,
OCHOBHOE CO/IepKaHHe MaTepHala He YCBOCHO B TIOJTHOM 00BbEME.

OneHka «HeYJAO0BJIETBOPUTEIBHO» COOTBETCTBYET (parMEHTApHOMY 3HAHHIO IpEeIMeTa,
HENPaBUJIbHOMY OTBETY JINOO HE OTBETY HAa BOIIPOC.




Kputepuu onieHuBaHus 0TBETOB HA IK3aMeHe:

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

OneHoyHAasl MIKAJIA
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3HaTh: TEOPETHUYECKHUE OCHOBBI
AHAITUTHYECKON CYLIECTBO
peakuil U MpOoIECCOB, UCIOJIB3YEMBIX B
aHaJIUTUIECKOU XUMHHU, MPHUHOUIBI W
00JacCTH UCTOJB30BaHUS KJIACCUICCKUX
METOJIOB XHMMHUYEeCKoro aHaimu3a. mertsb
MIPE/ICTaBIICHHE 00 0COOEHHOCTSIX
00BEKTOB aHAJIN3A.

XHMHH,

Bageer xkiraccuueckuMu
METOaMH aHajIn3a
HEOPraHUYECKHUX BEIIECTB,
MOHMMAET UX MPEUMYIIECTBA U
HEIOCTATKH; BIaJeeT HaBbIKAMU
HUCITIOJIB30BAHUS CTaHIIapTHI)IX
AHAJIUTUYCCKUX MCTOI0B
I/13y‘~IeHI/I$I BCIIICCTB pa3HI/I‘IHOI>'I
HNPUPOJIBL.

Bnageer kiraccHuecKMMH METOJaMH
aHaJIM3a HEOPTraHUYECKUX BEIECTB.
IIOHUMACT UX HpGI/IMyHIGCTBa nu
HEJIOCTATKHU;

BJIa/ICE€T HaBbIKaMHU KOMILIEKCHOTO
HCII0JIb30BAHUS CTaHAAPTHBIX
AHAJIMTUYECKUX METOJIOB U3YYCHUS
BEILECTB PA3JINYHON IIPUPOJIBL;

CIOCOOEH rPaMOTHO
MHTEPIIPETUPOBATH PE3YIIbTAT
IKCTIEPUMEHTA;

Bnageer kiraccuueckuMu
METOJaMHt aHajInu3a
HCOpFaHI/I‘ICCKI/IX BCIICCTB.
IIOHUMACT UX HpeI/IMYHIGCTBa nu
HEIOCTAaTKU,

BJIAJICET HABBIKAMU KOMILIEKCHOTO
UCITOJIb30BAaHUs CTaHIaPTHBIX
AQHAJIMTUYECKUX METOJIOB
M3Y4EHUS BELECTB PA3INIHOU
MIPUPOJIBI;

CMOCOOEH rpaMOTHO
MHTEPIIPETHPOBATH PE3YIIbTAT
IKCTIEPUMEHTA,;

YMeert pemars TUIOBBIE 3aa41
10 AaHATUTHYECKON XUMUU

VYMmeer pemiath KOMOMHUPOBAaHHBIE
3a/1a4y 110 AHAIUTHYECKOW XUMUHU

YwMeer pemars 3a1auu
MOBBIIIEHHON CJIOKHOCTH I10
AHAIUTUYECKOU XUMUHU




YMmerTh: IIOAroTaBJIMBAThb 00BEKTEI
HUCCIICAOBAaHUA IJId aHaJIn3a, NPOBOJUTH
SKCHICPUMCHTAJIBHBIC HCCICAOBAHUA 110

3aJJaHHOM  MeToaMke, paboTath Ha
armaparype, IIPUMEHAEMOU B
AHAJIMTHYCCKHUX HUCCIICAOBaHUAX,

NPUMEHSITh OCHOBHBIC 3aKOHBI XUMUU TTPU
00CYXXJICHUU TOJTYYCHHBIX PE3yJIbTaTOB,
MOJTOTOBUTh OTYET O BBITOJHCHHOM
pabote

Birageer 0a30BbIMH HaBBIKAMU
UICHTU(UKAITIY U U3YICHUS
CBOMCTB HECIOKHBIX BEIIECTB

Brnaneer HaBeIKaMu
UJEeHTU(DHUKAITUN U U3YICHUS
CBOMCTB OTACIBHBIX KJIaCCOB
BELIECTB (MaTEpUAJIOB),
HpaBI/IJIBHOI‘O HpOTOKOJII/IpOBaHI/ISI
OIIBITOB

Bnaneer HaBbikamu
UICHTU(QUKALMY U U3YYEeHUs
CBOMCTB BEILIECTB U MATEPUAJIOB,
MIPAaBUIILHOTO IIPOTOKOIUPOBAHUS
OIIBITOB

Ymerb: 1OpOBOAUTH  MPOCTHIE
ornepauuu  (KnaccupuKanMs — BELIECTB,
cocTtaBiieHHEe (OPMYN, CXEM IPOILECCOB,
NEPBUYHBIN aHAIU3 PE3yJIbTaTOB U T.I1.) C
y4eToM  OoOLMX  3aKOHOMEpHOCTEHl,
bopMynupyeMbIX B paMKax
AQHAJTUTUYECKON XUMHUH

YMeeT npoBOAUTH aHAIIU3
HOJTYYEHHOTO BEIECTBA OJJHUM
U3 CTAH/IAPTHBIX METO/IOB.
JlomycKaeT OT/eNbHbIE OMINOKH
npu opopMIICHUN TTPOTOKOIIA
IKCTIEPUMEHTA

YMeer npoBOAUTH aHANIU3 110
rpeagaraéMoi MeTo/IMKe,
UICHTU(PUKAIUIO U HCCIIEI0BaHUE
CBOICTB BEILIECTB U MaTEpPUAIOB.
YmeeT oopMIISTh pe3ynbTaThl
IKCTIEPUMEHTA C HEOOIBIIIUM
KOJINYECTBOM 3aMEYaHUI

YMeeT BBINOJIHATh
JIEMOHCTPATHUBHBIE OIBITHI 10
XUMHUHU; TPOBOJUTH KOMIUIEKCHBIN
aHaJIM3 U UCCIIeZIOBaHUE CBOICTB
HOJIyYEHHBIX BEIIECTB U
MaTepuasoB. YMeeT 0hopMIIsSTh
pe3yJIbTaThl SKCIIEPUMEHTA B
COOTBETCTBUHU C 3asiBJICHHBIMU
TpeOOBaHUSIMU

Baaners: TEOPETUYECKUMU
IIPEJICTaBICHUSIMU AHAJINTUYECKOU
XUMHUHU, OCHOBAMHU XHUMHUYECKHUX METOA0OB
aHallu3a HCOPraHN4YCCKUX n
OpraHMYECKUX COEIMHEHU,
METO10JIOTHEl BEIOOpA METOIOB aHANIN3A,
HMCETb HaBBIKM HUX TMPUMCHCHHA IIpH
IPOBEJCHUN AHATUTHUYECKUX pPEaKIMH

Nwmeer npeacrasieHue o
COACPIKAHNU AV CIHUILINHBI
aHaJIMTHYCCKas XUMUs, 3HACT
TEPMHHOJIOTUIO, OCHOBHBIC
3aKOHBI XMUMHWH, HO JOITYCKAacCT
HETOYHOCTHU B ()OPMYIHPOBKAX

Nwmeer npeacrasnenue o
COJIEP’)KaHUU Kypca, 3HACT
TCPMHUHOJIOTUI0, OCHOBHBIC 3aKOHBI
1 IOHUMACT CYIIHOCTb 06HII/IX
3aKOHOMEPHOCTEN, U3Y4aEMBbIX B
paMKax aHAJIMTUYECKON XUMHUHU

NmeeTt geTkoe, 11€10CTHOE
MPEJICTABICHUE O COICPKAHUUN
Kypca ¥ 00X 3aKOHOMEPHOCTSX
XUMHUYCCKUX HpOHeCCOB,
1/13yqaeMr,1x B paMKax
aHAJIMTUYECKOM XUMUU

Bnaneer kimaccmuecKkuMu
METOaMH aHaIn3a

Bnaneet kitaccmueckuMH METOIaMU
aHaJM3a HEOPTaHUYECKUX BEIIECTB.

Bnaneet kiaccnueckumu
METOIaMHM aHaIu3a




JUIE  ONpEIeIICHUS
pPa3IUYHBIX 00BEKTAX.

DJICMCHTOB

B

HEOPraHMYECKUX BEIIECTB,
MOHMMAET UX MPEUMYIIECTBA U
HEJIOCTATKU; BJIaJICE€T HAaBbIKAMU
MCIIOJIb30BAHUS CTaHIapTHBIX
AHAJUTUYECKUX METOJIOB
M3Y4YEHUS BELIECTB Pa3InyHOM
PUPOJIBIL.

IIOHUMACT UX MMPECUMYIICCTBA U
HEAOCTAaTKH,

BJIaJICET HAaBbIKAMU KOMILIEKCHOTO
WCIOJIb30BAaHUS CTAaHAAPTHBIX
AQHAJIUTUYECKUX METOJIOB U3YyUEHUS
BELIECTB PA3IMYHON IPUPO/IBL;

CIOCOOEH IPaMOTHO
MHTEPIIPETUPOBATH PE3YJIbTAT
OKCIICPUMCHTA, BJIaJJCCT HABbIKaAMU
pelieH s y4eOHBIX 33/1a4 110
AHATUTUYECKOI XUMHU

HEOPTraHWYECKUX BEIIECTB.
MMOHUMAET UX MPEUMYIIECTBA U
HEJIOCTATKHU;

BJIAJICCT HABBIKAMU KOMILIEKCHOT'O
UCIIOJI30BaHUs CTaHIaPTHBIX
AHAJIMTUYECKUX METOI0B
W3YYEHHUs BELECTB Pa3IndHON
IIPUPOLBL;

CIOCOOEH I'paMOTHO
MHTEPIIPETHPOBATH PE3YIbTaT
OKCIIEPUMEHTA; BJIaJICeT
HaBBIKAMHU PeIICHHs y4eOHBIX
3aj1a4 1o aHAJIMTUYECKOW XUMHHU




[Iporpamma cocrasieHa B coorBeTcTBUH ¢ TpeboBanusamu PI'OC BO no HampapieHHuo
nonrorosku 04.03.01 Xumwus.
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