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Tpe6OBaHI/I${ K pE€3yjibTaTaM OCBOCHUA TUCHHUIIIMHBI

O0beM TUCIMUIUIMHBI U BUBI YI€OHOH PabOThI
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ConeprxaHue JUCLUIUIMHBI

5.1 Coneprkanue pas3iesioB ¥ TEM TUCIUILIUHBI

5.2 Pazfensl JUCUUIUIMHBL ¥ MEXIUCIUILIMHAPHBIE CBSI3H C
obecrieynBaeMbIMH (TIOCIICAYIONIMMH) TUCIUIITHHAMHI

5.3 Paznensl 1 TeMbl JUCUMIUIMH Y BUJIbI 3aHATHH
6. TlepeyeHpr ceMMHAPCKUX, TIPAKTUYCCKHX 3aHSTHI, JTAOOPATOPHBIX PadoT, TUiaH
CaMOCTOSITEITLHON PabOThI CTYAEHTOB, METOIMUECKHE YKA3aHHsI [0 OpraHU3aLI
CaMOCTOSITEITEHOU pabOTBI CTYJICHTOB
6.1. Ilnman camocTosTeNbHON PaOOTHI CTYACHTOB
6.2. Meroauueckue yKa3aHHsS MO OPraHU3ALMU CAMOCTOSTEIHHOMN

paloThI CTYIEHTOB

[IpumepHas TemaTuka KypcoBbIX padoT (IPOEKTOB) (IIpU HATHYUK)
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8. VYueOHO-MeTomMueckoe U MH(POPMALMOHHOE O00ECTIeYeHHE JIUCIUILTUHBI
(Momyst):
a) OCHOBHas JIUTEPATYpa;
0) IOTIOJIHUTEbHAS TUTEPATYPA;
B) MpOrpaMMHOE 00ecTIeYeHNUE;
r) 6a3bl JaHHBIX, IOMCKOBO-CIIPaBOYHbIE U NH(POPMAIIMOHHbIE
CHCTEMBI
9. MarepuallbHO-TeXHUYECKOE 00eCTICUeHUE TUCIIATLITIHBI

10. O6pa3oBareabHBIC TEXHOJIOTHH

11. Ouenounsie cpeacta (OC)



l. ean u 3a1a4n TUCHHUILIHHDI:

Heab AUCHMIUIMHBI — HW3YYEHUE OCHOB TEOPUU M TMPAKTUKH XUMHUYECKHX METOJIOB
Ka4eCTBEHHOT0 M KOJMYECTBEHHOTO aHalli3a, WCCICAOBAaHUS HEOPTaHWMYECKUX U
OpPraHUYECKUX COCMHEHUH, TOKA3aTh POJIb AHAIUTUYECKOW XUMHUH B CUCTEME HayK, HAYYUTh
WHTEPIPETHPOBATH SKCIICPUMEHTAJIbHBIC 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

VuebHas mgucrumuinHa «Axamutuyeckas xumus» bl1.0.18 otHocuTca 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 AucuuiInHaMu: «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 HCO6XO,Z[I/IMOI>'I JIA
MOCJICAYIOICTO H3YUYCHUSA IUCHUILIINH «Du3myeckas XHUMUSD), «XHUMHI9ecKast TCXHOJIOTUA»,
«AHanu3 CI0XHEIX O6’beKTOB», ((MeTO,Z[BI pasaciiCcHuss U KOHLCHTPHUPOBAHUSAY, «DPU3UKO-
XUMHUYCCKUEC MCTOABI aHalIn3a», IIPU BBITIOJITHCHUSA KBaJ'II/I(l)I/IKaHI/IOHHI)IX pa60T.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHBI
[Tponiecc ocBOeHUs AMCHUILIMHBI HalpaBiieH Ha (POPMUPOBAHUE SJIEMEHTOB CJIETYIOIIUX

komrnereHuii B coorsercTBuM ¢ @I'OC BO no nanHomy Hanpasnenuto noarorosku 04.03.01
Xumus.

HepequL IVIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqem/m Mo TMCHHMIIJINHE, COOTHECCHHBbIX C
HHAUKATOPAMH J0CTUKCHUS KOMIIeTEeHII i

Komnerenuus Nuaukaropsl PesyabTarsl 00yueHust
KOMITeTeHIUI
OIIK-1 Cnocoben NJIK ork-1.2 3HATh. TEOPETHYECKHUE OCHOBBI
aHaAJTM3UPOBATh U [Tpennaraer .
3Hpo peaarac AHATTUTHYECKOU XVMHH,
UHTEPIPETHPOBATH MHTEPIPETAIHIO
pe3yJIbTaThl XUMUYECKHUX pE3yJIbTaTOB CyIECTBO PEAKIINH U ITPOLECCOB,
HKCIIEPUMEHTOB, COOCTBEHHBIX HICIIOJTB3YEMBIX B
HaOJIOICHUH ¥ U3MEPEHUH | SKCIIEPUMEHTOB U .
aHAJTUTUYECKON XUMUWY;
pacyeTHo-
TEOPETUYECKHUX padOT ¢ | MPHHIUIIBI u obsactu
HCTIOJIE30BAHMCM UCIOJIb30BAHUS OCHOBHBIX
TEOPETUYECKUX OCHOB
METOI0B XMMHUYECKOTO aHAJIN3a.




TPaJULIMOHHBIX U
HOBBIX Pa3JIeJIOB XUMHH

Wmers  mpexacraBienue 00

0COOEHHOCTIX 00BEKTOB

aHaJInu3a.

YMmerh: OOArOTaBJIUBATH

00BEKTHl UCCIECHOBAHUS  IJId

aHaau3a, MPOBOJUTH
SKCIIEPUMEHTAIbHbIC
HCCIECNOBaHUSI IO  3aJaHHOHU
METOJUKE, paboraTh Ha
anmnaparype, IpPUMEHAEMOU B

AHAJIMTHYCCKHUX MCCICA0OBAHUAX.

Baanern: HaBBLIKAMU
IPUMEHEHUS TEOPETHYCCKHUX
OCHOB npu MIPOBEICHUH

AHAIIMTHYCCKHUX peaKum”I JIIsL
OIpCACIICHUA 9JICMCHTOB B

Ppa3JINYHBIX 00BEKTax.

OIIK-2 Cnocoben
MIPOBOJIUTH C COOJTIOICHUEM
HOpM TCXHUKN
0€30IIaCHOCTH XMMUYECKHI
BKCI'IepI/IMeHT, BKJIFO4Yas
CUHTE3, aHAIU3, U3yUEHHUE
CTPYKTYpBI I CBOHCTB
BEIIIECTB U MaTEPHAJIOB,
HCCJIEIOBAHHE MPOIIECCOB C
UX y4acTUEM

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

3HaTh: paBUjIa U HOPMbI
TEXHUKHU 0€3011aCHOCTH pHU
paboTe ¢ XUMUYECKUMHU
peakTHBaMu M (PU3HUECKUMHU
puOopamu.

N 1Konk2.4 ITpoBoaut
WCCIJIEJOBAHMSI CBOMCTB
BELIECTB U MaTEpUaJIOB
C UCTOJIb30BaHUEM
CEpPUITHOTO HAy4YHOT O
00opyIoBaHUs

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

YMeThb: IPOBOIUTH MTPOCTHIE
oreparuu (knaccupukanus
BEIIIECTB, COCTaBIEHHE (HOPMYI,
CXEM IPOIIEeCCOB, TEPBUUHBIH
aHaJIN3 Pe3yJIbTaToOB U T.I1.) C
Y4ETOM OOIIUX
3aKOHOMEPHOCTEH,
(hopMyIHUpyeMbIX B paMKax

AQHATUTUYECKON XUMUH.
Baaners: TEOPETUUYECKUMU

IpeaACTaBICHUAMU




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

pPa3IUYHBIX 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: NIpaBUIa COCTaBICHUS
IPOTOKOJIOB OTYETOB
XUMHAYECKHX OIBITOB,
IPUMEHSTh OCHOBHBIE 3aKOHBI
XVMHUU TIPU 00CYKICHUN
HIOJTYYEeHHBIX Pe3yJIbTaToB,
HOJTOTOBUTH OTYET O
BBITIOJTHEHHOH padoTe.

YMeTh: peCTaBUTh
pe3yIbTaThl OTBITOB U
pacueTHBIX paboT COTIACHO
TpeOOBaHUSAM B TaHHOH 00J1acTH
XUMHHA

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

V. COJAEP)KAHUME U CTPYKTYPA JUCHUITJIUHBI
O0beM THCHMILIMHBI COCTaBJIfAET 9 3a4eTHLIX eMuHuI, 324 yaca,

B TOM 4Yuciie 53 yaca Ha DK3aMeH.

W3 Hux 136 gacoB — npakTudeckas MOAroTOBKA

DopmMa NPOMEKYTOYHON aTTECTALMHU: 324€T, IK3aAMEH




4.1 CopepxxaHue IUCHHMILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, C YKa3aHHEeM BHAO0B YUeOHBIX 3aHATHH M OTBEJCHHOI0 HA HUX KOJINYeCTBa
aKajeMHYeCKHX 4YacoB

Bunpl yueOHOM pabOThI, BKIIIOYAsi CAMOCTOSTENFHYIO Pa00Ty 00ydaromuXCst DopMbl
U TPYOEMKOCTb (B Yacax) TEKYLIETrO
KOHTPOJIA
No = KonrakTHas paboTa npemnogaBaress ¢ 00yJaronuMucs 5 YCIIEBa€MOCTH;
) Pasen nuCHUILIMHBL/ TEMBI 5t =
n/m = = dopma
o JlaGopaTopHBbIE 3ausTus o .
O = MIPOMEXKYTOUHOM
H
HCKHHH Bcero W3 Hux npakTuyeckas KO 8 g arrecrannu
qacoB NOATr0TOBKA c% O
<
O o
1. | Beenenue 3 2
2 CocrosiHuE BEIIECTB B HOHO-
" | MonmexynApHEIX cucTeMax 3 8 8
MeTo/pI BBIICICHNUS, PA3ICICHUS U
3. 3 12 12
KOHLICHTPUPOBAHHSI
4 Mertonsl 0OHapy)eHHUS U
" | upeHTHGUKAIUK 3 6 16 16 6
THUIbl XUMUYECKUX PEeaKIUM U
S i 3 4 36 34 8
IMPpOoUecCCOB B AHAJIMTUYCCKOU XUMUU
6. | IIpo6ooTOop 1 MPOGOIOATOTOBKA 3 2 10 10 6
7. | OcHOBHBIE OOBEKTHI aHAIN3A 3 4 6
8 MeTpoaornyeckue OCHOBBI
" | XuMH4YeCcKOro aHajin3a 3 2 8
9. | I'paBUMeTpHYCCKHUiT aHATTH3 3 4 20 20 8
10.| TuTpUMeTpUYECKHIi aHAITN3 3 10 56 56 9
54 136 136 71
JK3aMeH 10 53

*B pabouet npocpamme no oucyuniuHe npu 6bINOJIHEHUU 1ab0PAMOPHLIX pabom npedyCMOmpeHa RPAKMU4ecKas n0020Mmo6Ka 6 Ude 8blNoJHeHUs
OMOENbHBIX 8UO08 Pabom, CEA3AHHBIX C DYOYyWell NPOpecCUOHANbHOU 0essMeNbHOCHbIO




4.2 TInaH BHeayIUTOPHON CaMOCTOATEIbHOI PadoThI 00Y4YAIOLUXCS N0 TUCHMIJIHHE

CamocrosiTenpHas paboTa 00yJaronuxcs YyebHo-
METOIMYECKOE
Cemectp u . Tpynoe OueHouHOE 5 a
3 a3BaHNC pa3/icjia, TEMBI Bun camocrosiTensHoi# paboTh MKOCTb CPeCTBO 00CCIICICHUE
(aac) CaMOCTOSTENILHOM
paboThl
c Nl VCTHBII onpoc CM. CIMCOK JIUT-pBI
OCTOSIHME BEIIECTB B HOHO- MOATOTOBKA K YCTHOMY orpocy Ne
» a Y y onpocy 4 |Nel, Borpocer 1-{Ned,5,6
MOJIEKYJIIPHBIX CUCTEMaX Hanucanue otueros no JIP
3 nom. Ne3
ITogroroska oryera o JIP, noaroroska CM. CIMCOK JIUT-PBI
Mertoibl BbIJICTICHUS, pa3ACICHUs U ycTHOMY orpocy Ne2 Verasii ompoc Nel,6
KOHIICHTPUPOBAHUS Pemrenue 3amau mo teme. 10 Ne2, BompoCH! 1-
—
Hanucanwne otueros no JIP 8
[Togroroska oryera no JIP, Meroauu. ykazaHus
MOATOTOBKA K YCTHOMY orpocy Ne2 «KauecTBeHHbIN
MeTtoabl 00H HUS 1
eTo/Ix! 0bHapyKe Pemrenue 3amau o teme. 4 . aHATN3»
UICHTU(DUKAIIH 0 TP YcTHBIN onpoc C
MACAaHUE OTYCTOB 1T M. CITHCOK JIUT-PBI
anycaHue OTYETOB M0 Ne2, BONPOCH CIIMCOK JIUT-P
9-11 Nel 4,5,.6
N MOATOTOBKA K YyCTHOMY orpocy Nel VYerubiit onpoc [CM. ciECOK JIUT-PhI No
Tunbel XUMUYECKUX PEAKIIMI U MPOIIECCOB Nol. BOMDOCKL
B AHATUTHYIECKOH XUMUI Hamucanue otueros no JIP 6 ol, ) 6p 1,6
YcrHOE cobeceoBanme o CM. CIIUCOK JTUT-PBI
[Tpo600T6Op U MPOGOIMOATOTOBKA 6 YeTubiit onpoc
MOATOTOBKA K COOECEIOBAaHUIO No2
YcrHOE cobecenoBanme .
OCHOBHBIE O0BEKTHI aHAIN3A 3 Yernbiii onpoc
MOATOTOBKA K COOECEIOBAaHUIO
YcrHOE cobeceoBanne CM. CIIUCOK JTUT-PBI
Mert TUYECKHE OCHOBBI XHMHYECKOT
CTPONIOTMICCKIE OCHO CCKOTO |10 nroToBKa K coGece0BaHUIO 4 v " Ne7

no1r. Ne3




CamocrosTenbHas paboTa 00yJaromuxcs

Y4yebHo-

METOIUYECKOe
Cemectp u . Tpynoe Ouenounoe 6 A
3 a3BaHUC pa3/icjia, TCMbI Buna camocrositensHOM paboThI MKOCTbH CPEJICTBO 00cCICICHUEC
(uac) CaMOCTOSITENIbHOM
paboThI
IToaroroBka otuera o JIP Mertoauu. yKa3zaHus
MOJrOTOBKA K KOJUTOKBUYMYNe | «KonnyecTBeHHBIN
. Pemenue 3anay no teme aHaIu3»
['paBuMeTpuueckuii aHanu3 6
Hanucanue otueros no JIP CM. CIUCOK JIUT-PbI
Nel,5
KOJUIOKBUYM nor. Ne3
TutpuMeTpuyecKuid aHaIn3 [Toaroroska oruera o JIP. CM. CIIUCOK JTUT-PbI
IIOATOTOBKA K KOJJIOKBUYMY Nel,5
4 .
Pemenue 3ana4 no teme VCTHBIR 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 Koroksmym Ne2 |10 Ne3
OKHCIUTENTEHO-BOCCTAHOBUTEIHHOE MOATOTOBKA K KOJUTOKBHYMYNe3 v . CM. CIIUCOK JTUT-PBI
CTHBIH OIpoC
TUTPOBAHNC Pemrenne 3ama4d mo Teme 10 Nod p Nel,5
=%
Hamucanne oruetos no JIP Komtoksuym Ne3 [ZIOT. Ne3
MOATOTOBKA K KOJJTIOKBHyMYyNe4 CM. CIIUCOK JIUT-PbI
Kommnniekconomerpusi,
ApreHTomMeTpus Pemenue 3agau no reme 4 Nel,5
Hanucanue orueros no JIP KosutokBuym Ne4 |01 Ne3
OO61mas TpyA0eMKOCTh -

KonrakrHas pa60Ta IIpu MPOBECACHNUN y‘IC6HLIX 3aHATHH IO JUCIUILUIMHE BKIIOYAET B ce0s:

3aHATHUS JCKIMOHHOI'O THUIIA, na6opaTopHHe pa6OTI)I, KOJUIOKBUYMBI, I'PYIITIOBBIC KOHCYJIbTAllUN, MHAWBUAYAJIbHYIO pa60Ty O6yanOIHHXC${ C
nmpenoaaBaTCjICM.




4.3 ConeprxaHue y4eOHOr0o MaTepuaja

Beenenue

[Ipeamer aHATMTHYECKOW XUMHH, €r0 CTPYKTYpa, MECTO B CUCTEME HayK, CBSI3b C IPAKTHKOM.
3HaueHNEe aHATMTUYECKOM XWMHHM B Hayke, dKOHOMHUKEe M Apyrux chepax. OCHOBHBIC
AHAIUTUYECKUE TMPOOJIEMBI: CHIDKEHHE TMpejaesia OOHAPYKEHHUS;, MOBBIIICHHE TOYHOCTH U
U30UPaTEeIbHOCTH: O00ECIeYeHHE SKCIPECCHOCTH; aHaMM3 0€3 pa3pylIeHUs; JOKAIbHBIN
aHaJIN3; TUCTAHIIMOHHBIA aHaTN3. 3HAYCHUE AHATUTHYECKONW XUMHUHM B HAyKe, SKOHOMHUKE H
npyrux cdepax. Bumel aHanm3a: W30TONHBIN, 3JIEMEHTHBIA, CTPYKTYPHO-TPYIIIOBOI
(pyHKIIMOHATBHBIN ), MOJICKYJIIPHBIH, BEIICCTBEHHBIHN, ()a30BbId. XUMHUYECKHE, PU3NUECKHUE U
OHMOJIOTUYECKHE METO/IbI aHAIIN3A.

OCHOBHBIC 3Tambl Pa3BUTHSA aHATUTHYECKOW XWUMHUH. COBpPEMEHHOE COCTOSHUE U
TEHJCHIMM pPAa3BUTUS AHAIMTUYECKOH XMMHHU: HMHCTPYMCHTAJIM3allUsl, aBTOMATH3AIHs,
MaTeMaTH3alys, YBEIUYCHHE JOMH (U3NUYSCKUX METOJOB, TEPEX0]] K MHOTOKOMIIOHEHTHOMY
aHaJM3y, CO3/IaHNe CEHCOPOB U TECT- METOOB.

1.1.CocTosiHMe BelIeCTB B HOHO-MOJIEKYJ/ISIPHBIX CHCTEMAX

CocTosiHME BeUIECTB B HUICANBHBIX U pealbHbIX cucTteMax. CrocoObl BBIpaXKEHUS
NEHCTBYIONIEH Macchl: aKTUBHOCTb, PaBHOBECHas W OOINas aHaJUTHYeCKas KOHIEHTPALUU.
Koncrantel paBHOBecusi peakuuii u mporeccoB. Teopus [lebas-Xiokkens. KoaddunmeHnTs
aKTUBHOCTH. KOHIIEHTpallMOHHBIE KOHCTAaHTHL. OmNHcaHuEe CIOXKHBIX PaBHOBECHH. YCIOBHBIC
KOHCTAHTHI.

1.2. Tunbl XMMHUYECKHX PEAKIU U MPOLECCOB B AHAJIUTHYECKOH XUMHH

OCHOBHBIE THIIBI XUMHUUECKHUX PEAKIMHA B aHATUTUUECKON XUMHU: KUCIIOTHO-OCHOBHBIE,
KOMILJIEKCOOOpa30BaHuUsl, OKUCIICHU-BOCCTAHOBJICHUSI.
1.2.1. KuciorHo-ocHOBHble peakumuu. CoBpeMEHHbIE NPEACTABICHHUS O KHCIOTaX |
ocHoBaHusAX. Teopus JIstouca. Teopuss bpencrena-Jloypu. PaBHoBecue B cucreMax KUCIOTa —
COIIPSKEHHOE OCHOBAHUE U pacTBOPUTENb. KOHCTaHTBI KUCIIOTHOCTH U OCHOBHOCTH. KucioTHbIE

U OCHOBHBIE cBoWcTBa pactBopurened. KoncranTta asromporonusa. BnusHue npuponasl
pacTBOpUTEN Ha CHIIYy KHCIOTBI M oOcHOBaHus. Huemupytrommii u nuddepeHumpyromumi
3¢ eKTh pacTBOPUTES.

Bydepnsie pacTBopbl 1 ux cBoiictBa. bydepnas emkocts. Beruncnenue pH pactBopos
HE3apsKEHHBIX M 3apsSHKEHHBIX KUCIOT M OCHOBAaHWW, MHOIOOCHOBHBIX KHCJIOT W OCHOBAaHMIA,
CMECHU KHUCJIOT U OCHOBAHUM.

1.2.2. OxucaUTEJIbHO-BOCCTAHOBUTEIbHbBIE PEAKINH. DIEKTPOHBIN TOTEHIIAIl. Y paBHEHUE
Hepucra. CrannmaptHelii U ¢GopMmanbHbIi MoTeHIManbl. CBSi3b KOHCTaHTHI PAaBHOBECHUS CO
CTaHJApTHBIMU ITOTeHIManamMu. HanpasiieHre peakuyii OKUCIEHUS-BOCCTAHOBIICHUs. DaKTOpHI,

BJIMSIIOIIIAE HA HAITPABJICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

OCHOBHBIE HEOPraHWYECKHME W OPraHMYEeCKUE OKHUCIHUTEIHM W BOCCTAHOBHUTEIH,
MIPUMEHSIEMbIE B AaHAJIU3E.
1.2.3. Peakumu KOMILIeKCO00pa30BaHusl. THITHI KOMIUICKCHBIX COCTUHEHUH, UCTIOIB3YEMBIX B

aHanmuTHYecKod xuMmuM. Kraccupukanmus KOMIUIEKCHBIX —COCIMHEHHH TI0  XapakTepy
B3aMMOJECMCTBUSI METaUl - JIMIaHJ, [0 OJHOPOAHOCTH JINTaHAA, LEHTPaJbHOIO MOHA
(koMIUIeKcoOOpazoBaTensi):  BHYTpUC(EpHbIE  KOMIUIEKCHI M HOHHBIE  acCOILMAThI



(BHemIHechepHbIe KOMILJIEKCHl U MOHHBIE Mapbl), OAHOPOAHOIUTaHIHbIE U CMEIIAaHOIUTaHHbIE,
MOJIUSIIEPHBIE (TETEPOIOIUSAACPHBIC 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 HEOPTaHUYECKHUMU PEareHTaMu
tuna H2O, NHs, H2S wu xucnopon- , a3or-, cepocoiepkaiiMu OpraHMYEeCKUMU PearcHTaMHU.
OcHOBHBIE THUIBI COEAMHEHUH, 00pa3yeMbIX C y4aCTHEM OpPraHHMYECKHX pPEareHToB. 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

3anaun ¥ BBHIOOp MeTOoJa OOHAPYXKEHHUS U UACHTH(PUKAIUU XUMHUECKUX COCTUHEHUH.
Unentudukamuss aToMoB, HOHOB, BemecTB. JIpoOHBII ¥ cHCTeMaTHYeCKHil aHau3.
MUKpOKpHUCTAUIOCKONMYECKUN aHaIu3, MUPOXMMHUYECKUN aHanu3 (OKpallMBaHUE IUIAMEHU,
BO3TOHKa, oOpa3oBaHue mepyoB). KamenbHbId aHanu3. AHaIM3 pacTUPAHHEM TMOPOIIKOB.
Xpomarorpadpuieckre MeTOAbl KAaueCTBEHHOTO aHaln3a. DKCIPECCHBIN KayeCTBEHHBIN aHAINU3 B
3aBOJICKUX M TIOJIEBBIX YCJOBHUSX. TecT- MeTonbl oOOHapykeHus BemecTB. [Ipumepsr
MPaKTUYECKOT0 MPUMEHEHUSI METOIOB OOHAPYKEHHUSI.

1.3. IIpo600TGOpP ¥ MPOGONOATOTOBKA
[IpencTaBuTenbHOCTH MPOOBI; TIPoOa U OOBEKT aHamM3a, Mpobda 1 MeTo] aHanu3a. PaKkTopsl,
00yCIOBIMBAIOIINE pa3Mep U crmocod oTOopa MpeacTaBUTENbHON mpoObl. OTOOp Mpod
TOMOTEHHOTO M TeTeporeHHoro coctaBa. CrocoObl MmosydyeHHs CpeaHeld MpoObl TBEPIBIX,
KHUJIKUX U Ta3000pa3HbIX BemecTB. [lepBuuHas 06paboTka U XpaHeHue npoo.

OcHoBHblE crocoObl nepeBosa mpodsl B (opMy, HEOOXOAWMYIO AJsi JAAHHOTO BUAA
aHaJIN3a: pacCTBOPEHHE B Pa3IIMUHBIX Cpeax; ClIeKaHHe, CIUIABICHUE, Pa3JIOKEHHE MTOJT ISHCTBUEM
BBICOKMX TeMIIepaTyp, HaBJICHMSI, BHICOKOYACTOTHOTO pa3psijia; KOMOMHUPOBAHHE Pa3IMYHBIX
IIPUEMOB; OCOOCHHOCTH Pa3NIOKEHHSI OPTaHUIECKUX coenHeH. CITocoObl yCTpaHeHHS U yJeTa
3arps3HEHUH U OTEePh KOMIIOHEHTOB TP MPOOOIOITOTOBKE.

1.4. MeToabl BbliejieHHs], pa3ejieHis 1 KOHIIEHTPHPOBaHUS
OCHOBHBIE METOJIbl pa3/eNieHus U KOHLUEHTPUPOBAHMS, MX POJb B XMMHYECKOM aHAJIU3E.
CoueraHre METO/I0B pa3/ieIeHHs U KOHIICHTPUPOBAHUS C METOJaMH OMpe/iesieH s, THOPUIHbIE
MeToIbl. Pa3aenenue conocTaBUMBIX KOJTUYECTB 3JIEMEHTOB U OT/EJIEHUE MaJIbIX KOJTHYECTB OT
Oonpmmx. OAHOCTYNEHYAThle M MHOTOCTYIEHYaThle Mpolecchl paszaeneHus. KoHcTaHTbI
pacnpeneneHus. CreneHb  WM3BJICUCHMUS. ®dakTop  pasaciicHHUS. Koaddurment



KOHIEHTPUPOBAHUS.

1.4.1. Meroabl 3KCTpakuuMu. TeopeTHyeckue OCHOBBI METOAOB. 3aKOH PpAaCIpECIICHHUS.
Knaccudpukanuss 3KCTPaKIMOHHBIX MPOIECCOB. THIBI AKCTPAKIIMOHHBIX CHUCTEM. Y CIIOBUS
DKCTPAKIIMM HEOPraHMYECKUX M OPraHH4YecKuX coeauHeHui. Peskcrpakums. Ilpupoma u
XapaKTEPUCTUKA SKCTPAreHTOB.

Paznenenne s1meMeHTOB MeTOAOM 3KCTpakuvu. OCHOBHBIE OPraHMYECKUE PEareHTHI,
UCIIOJIb3YEMBIE IS PA3JCICHUSI 3JIEMEHTOB METOJAOM 3KCTpakiuu. CeleKTUBHOE pa3/iesieHue
3JIEMEHTOB METOJOM IO0J00pa OpraHMYecKHX pacTBopureseil, nsmenenueM pH BoaHo#l ¢a3bl,
MAaCKUpPOBAHUS U IEMACKUPOBAHUSI.

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

[Ipumepsl HEOPraHUYECKUX U OPTAHUYECKUX PEAreHTOB ISl OCaxAcHUA. DAKTOPHI, BIUSIOIINE
Ha pacTBOPUMOCTh OCAJKOB: TEMIIEpaTypa, HMOHHAas CWIA, JIEWCTBUE OJHOMMEHHOIO HOHA,
peaKkuu MPOTOHU3AIMH, KOMIUIEKCOOOpa30BaHUs, OKHCICHUSA-BOCCTAaHOBICHHA. (CocoObI
pa3fiesieHuss TyTeM YCTAaHOBJICHUS pAa3IMYHBIX 3HaueHUd pH, oOpa3oBaHHs KOMILIEKCHBIX
COEIMHEHUI U TPUMEHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakluil. [ pynmnoBbie peareHTsbl
U TpeabsBIseMble K HHUM TpeOoBaHMs. XapaKTEPUCTHKU MajJOpaCTBOPUMBIX COEIUHEHUH,
HanboJIee YacTo UCII0NIb3yeMbIX B aHann3e. KOHIIeHTpUpOoBaHHEe MUKPOAJIEMEHTOB COOCAKIECHUEM
Ha HEOPTaHWYECKUX U OPraHUYECKUX HOCUTEIAX (KOJJIEKTOpax).

1.4.3. Xpomartorpaduueckne MeToanl. Onpenencane xpomarorpaduu. [IoHsITHE O TTOABIKHOMI

U HemoABIKHOW (aszax. Knaccupukamuss METOZOB 1O arperaTHOMY COCTOSHUIO MOJBHKHOU U
HETIOABIDKHON (pa3, Mo MexaHU3My pa3/IeieHus, 0 TEXHUKE BHINOTHEHUA. CIIOCOObI OTydeHuUs
XpomarorpaMM ((ppoHTaNbHBIH, BEITECHUTEIbHBIN, JIFOEHTHBIH).

Honoobmennas xpomamoecpagua. CtpoeHue U (HU3MKO-XUMHUYECKUE CBOWMCTBA
HOHOOOMEHHUKOB. MloHOOOMeHHOE paBHOBecue. CelleKTUBHOCTh HOHHOTO 00MeHa,(haKkTophl, ero
onpenensone. O6aacTu NpUMEeHEeHUss HOHOOOMEHHON XpoMaTorpaduu.

IInockocmuas xpomamoepagus. O61mue npuHIUNbl pasaeneHus. CrnocoObl MoTydeHus
IUIOCKOCTHBIXXPOMATOTpamMM (BOCXOJSIINMN, HUCXOSAIINNA, KpYroBOM, ABYMepHbIi). PeareHTbl
JUISL IPOSIBIIEHUSI XpOMATOTpaMM.

bymascnas  xpomamoepaghus.  Mexanusmbl  pasneneHus.  [loaBwxknbie  (a3bl.
[IpeumymiecTBa u HemocTaTKu. ToHKocnoltiHas Xpomamozpagus. MexaHu3Mbl pa3eeHHUS.
CopOenTsl, noaBMXHBIE (hazbl. OOIaCTH IPUMEHEHHUS.

1.5,  OcHoBHbIEe 00BEKTHI AaHAJIM3A

OOBEeKTBl OKpY)Xarollel cpenpl: BO3AYyX, MPUPOAHBIE BOABI (IIOBEPXHOCTHBIE,
MOJI3eMHbIE), aTMOC(HEPHBIE OCAJIKH, TIOYBBI, TOHHBIE OTIIOKEHHUS. XapaKTEpPHbIE OCOOEHHOCTH U
3a/layM UX aHaJn3a.

buonoruueckne u MeIuUUMHCKUE OOBEKTHl. AHATUTHYECKHE 33/a4d B ATOW 00JacTH.
CaHUTapHO-TUTHEHUYECKUI KOHTPOJIb.

I'eonornueckne OOBEKTH. AHANN3 CHUIMKATOB, KapOOHATOB, J>KEJIE3HBIX, HUKEIb-
KOOAJIbTOBBIX Py, MOJUMETATIINIECKUX PYII.

IIpon3BoACTBEHHBIN aHANIN3. AHAIN3 TEXHOJIOTHYECKUX PACTBOPOB, CTOUHBIX BOJ.

Mertannsl, cnnaBel M APYTHe MPOAYKTHl METAIIIYPrHMUECKON IPOMBIIIJIEHHOCTH.
KoHTponb MeTa/urypruaeckux pou3BOICTB.

IIpuponHble M CHUHTETHYECKUE OPraHMYECKHE BEIIECTBA U DIIEMEHTOOPraHUYECKHE
COEIMHEHUS, TONUMEpbI. Buibl aHanu3a Takux 00bEKTOB U COOTBETCTBYIOLUE MeTOIbL. [IprMepsl
pelIeHns 3a1a4 KOHTPOJISl OPraHUYECKUX ITPOU3BOJCTB.



1.7.MeTp0J10rnqeclme OCHOBBI XUMHYECCKOI'0 aHAJIN3a

OcCHOBHBIE CTaIUM XUMHUYECKOT0 aHanu3a. BeiOop MeTona aHanmu3a U COCTAaBICHHUE CXEM
aHaM3a. AHATUTHYECKUN cUTHAN u nomexu. OO0beM MHGOpMAIUU B aHATUTHYECKOM CHUTHAJIE.
CnocoObl  ompenesieHus] COAEpXKaHUS MO JaHHBIM aHAJTUTHYECKUX u3MepeHuil.OCHOBHBIE
XapaKTepUCTHUKU METOJa aHajiu3a: MPaBUIBHOCTh M BOCIPOU3BOAUMOCTb, KOI(PGUIUEHT
YYBCTBUTEJIHHOCTH, TMpEAeNT OOHAPYKEHHUs, HIDKHSAS M BEPXHSAS TPAHUIBl OIpeaesieMbIX
conepxanuii. Knaccudukanus mnorpemnocreid  aHanuza. CucreMaTHyeckKWe | CiIydailHbIC
norpemHoCcTH. CIocoOBl OIIEHKH MPaBUIIBHOCTH: HCIIOJIB30BAHUE CTAHIAPTHBIX 00pPa3IoB, METO/
n00aBOK, METOJ] BAPbUPOBAHUS HABECOK, COMTOCTABIICHUE C IPYTUMHU METOIAMH.

1.8.I'paBumeTpuueckuii aHaIu3

CylHOCTh TPaBUMETPUYECKOTO aHAJIW3a, MPEUMYINEeCTBA W HEJOCTaTKH MeToJa.
[IpsMble 1 KOCBeHHBbIE MeTonbl ompenesneHus. Ocanku U ux cBoiictBa. Cxema oOpa3oBaHUS
ocanka. Kpucramimyeckue u amoppHble OCaAKU. YCIOBUS IOJYYEHHUS KPHUCTALIIMUECKUX
0CaJKOB. 3aBUCUMOCTb (POPMBI 0CaJIKa OT CKOPOCTHU 00pa30BaHUs MEPBUYHBIX YACTHIl UX POCTA.
I'omorennoe ocaxnenue. Ctapenue ocajka (IpeBpalieHHe METacTa0MIbHON KPUCTAIIHYECKOH
MoaudUKau B 0ojee YCTOHUMBYIO (pOpMy; XMMHUYECKOE CTapeHHe B pe3yabTaTe M3MEHEHUS
cocTaBa OcCajJka — JAeruiparaluu-TUApaTaluy, NOJUKOHAeHcauuu). llpuyuHbl 3arps3HeHus
ocazika (COBMECTHOE OCaKAEHHUE, COOCAaXICHUE, Iocienyromnee ocaxaenue). Kinaccudukarms
Pa3IMYHBIX BUIOB COOCAXJEHUs (afcopOLvs, OKKIIIO3Ms: BHYTPEHHss aJcOpOLUs, MHKIIO3US;
uzomopdusm). IlomoxkuTenbHOE W OTpULIATENbHOE SIBJICHUS COOCAXKICHHS B aHaJIU3E.
OcobeHHOoCTH 00pa3oBaHUs KOJUIOMJIHO-IAMCIIEPCHBIX CHUCTeM. BakHeiilne opraHuyeckue u
Heopranuueckue ocaautenu. IlorpemHoctn B rpaBuMeTpuueckoM aHaiuze. OOmas cxema
onpeneneHuii. TpeboBaHUS K ocakJaeMoil M rpaBUMeTpudeckoil popmam. M3meHnenue cocraBa
0CaJIKa IIPH BBICYIIMBAHUU M NMPOKAIMBAHUU.

1.9. TutpuMeTpuyecKue MeTOAbI AHAJIN3A

MeTtoasl TuTpUMeTprueckoro aHanusa. Kinaccugukanus. TpedoBanust, mpebsaBiasieMble K
peakuuy B TUTPUMETPUYECKOM aHanu3e. BUIpl TUTPUMETPUUECKUX OIPEACIICHUN: MpsAMOE U
oOpaTHOe, KOCBeHHOE THUTpoBaHHEe. CrocoObl BBIPRXKEHUS KOHIEHTpAalUH pacTBOPOB B
TUTPUMETPHUH. DKBUBAIECHT. MossipHast Macca SKBUBajieHTa. [lepBudHbIe CTaHIapThI, TPeOOBAHUS
Kk HUM. Dukcananel. Bunbl kpuBbIX THTpoBaHMs. CKadyOK TUTPOBaHUS. TOUKa 3KBUBAJIEHTHOCTH U
KOHCYHAaA TOYKa TUTPOBAHMA.
1.9.1.Kucji0THO-0OCHOBHOe THTpPOBaHMe. [locTpoeHne KPUBBIX TUTPOBaHUS. BiusiHre BETMYNHBI

KOHCTAHT KUCIOTHOCTH WJIM OCHOBHOCTH, KOHIIEHTPAIIMU KUCIIOT WJIM OCHOBaHMI, TeMIepaTypbl Ha
XapakTep KPUBBIX TUTpoBaHUSA. KHCI0THO-OCHOBHOE TUTPOBaHUE B HEBOJIHBIX cpenax. KucioTHo-
OCHOBHBIE MHJUKATOPBI. [TorpenHocTy THTPOBAaHUS MPU ONPEIECTCHUN CHIIBHBIX U CIIA0BIX KUCIOT
Y OCHOBaHHUI, MHOTOOCHOBHBIX KHCJIOT U OCHOBaHMM.

OKuCINTEIBHO-BOCCTAHOBUTEJIbHOEC TUTPOBaHue. [[ocTpoeHNe KpUBBIX TUTPOBAaHMS.
@axTophl, BIMSIOIIME HAa XapaKTep KPUBBIX TUTPOBAHMS: KOHLEHTpALUs HOHOB BOAOPOJA,
KOMIUIEKCOOOpazoBaHue, noHHasi cuia. CrocoObl onpeneneHus KOHEYHOW TOYKM TUTPOBAHMS,
MHIUKaTopsl. [lorpemHocTy THUTPOBaHNUS.



1.9.2. MeToabl _OKHMCJIHUTEIbHO-BOCCTAHOBUTEJILHOIO THTpPOBaHus. [lepMaHranatomeTpws.

[lepBuuHblE W BTOPUYHBIE CTaHAAPTHl. YCIOBHUS NPOBEACHHS IEPMAHaHATOMETPUUYECKUX
ONPEAEIICHUN.

WNonomerpus u itfoqumerpus. Cuctema fo1-HOaMT KaK OKMCIIUTENb I BOCCTAHOBHTEIb.
Kpaxmai, kak uHAMKATOP.

buxpomatomerpus. llpakTuyeckoe mpuUMEHEHHE M1 aHaIW3a HEOPTaHMYECKUX U
OpPraHUYECKHUX BEILECTB.
1.9.3. OcaaurteabHoe _turpoBanue. IloctpoeHne kpuBbiXx THTpoBaHUA. CrocoObl

OoOHapyKeHHsl KOHEYHOM TOYKM THUTPOBaHMs; MHAMKATOpbl. IlorpemmHoctu TUTpOBaHUS.
[Ipumepbl IpakTUYECKOr0 IPUMEHEHUS.
1.9.4 KomiiiekcoHOMeTpHYecKoe THTpoBaHue. Heopranuieckre U OpraHuvecKrue TUTPAHTHI B

KOMIUIEKCcOMeTpHuH. Vcnonp30BaHne aMHHONOJMKAPOOHOBBIX KHUCIOT B KOMILIEKCOHOMETPHUHU.
[locTpoenne KpuBbIX TUTpOBaHUSA. MeTalJIOXpOMHbIE HMHIUKATOPbl W TpeOOBaHWA,
npeabsaBisieMble K HUM. Baxneilline yHuBepcaidbHble U clielU(pUYECKHE METaLIOXPOMHBIE
uHAMKaTopbl. CriocoObI KOMITJIEKCOHOMETPUYECKOIO TUTPOBAHHUS: IIPSIMOE, 00OpaTHOE, KOCBEHHOE.
CeneKTUBHOCTb TUTPOBAHUS M CLIOCOOBI €€ MoBbIeHUs. [lorpemHocTu THTpOBaHUS.



4.3.1. IlepeuyeHb J1a00PATOPHBIX padoT

Ne 2, Cu2+ ctp.86 Ne 2, Al3+
ctp.64 Ne 3, Co2+ c1p..90 Ne 3,
Mn2+ ctp.77 Ne 1, Ba2+ ctp.53
Ne 2, K+ cTp.46 Ne 3, Na+
ctp.48 No 1

Ne Ne paznena u Tembl HaunmenoBanue 1a60paTopHbIX TpynoemkocTs (4achl) OneHouHble DopmupyembIe
n/n JUCLUILINHBI pabot KOMIIETEHIIUU
Bcero cpencrsa
4acoB
IpaKkTU4ecKas
HOJrOTOBKA
1.1.Cocrosinue «Pacuet paBHOBECHBIX 2 2 VYerubiit onpoc Ne 1 WNIK onk-1.2
BELIECTB B HOHO- KOHLIEHTpalUii B HOHO-
MOJIEKYJISIPHBIX MOJIEKYJISIPHBIX CUCTEMAX»
CUCTEMaX.
1.2. Tunsl CnocoObI BBITIOJIHEHUS 2 2 YcrHOE cobecenoBanue WK onk-2.1
XMMHUYECKHUX PeakUil | aHaTMTUYECKUX PEaKIHi.
U TIPOLIECCOB B AHanm3 MOKpbIM, CyXUM ITyTeM
AHAIMTUYECKON (mpoOupouHbIe, KanenabHbIE,
XUMUH. MUKPOKPHUCTAJUIOCKOITYECKHE
peaxun)
1.3. Meronb! Beinonnenue peaknui 4 4 Pelrenne KOHTPOJIBHON N1Kornk2.4
oOHapyXeHUs U oOHapyKEHHsI HAa KaTHOHBI: 3aJjauu Ha MOJATPYIIy
UIeHTU(DUKALINY. Agtcrp.57 Ne 2, Pb2+ ctp.60 cepebpa 1/ Komxs.




1.5.Metoapl
BBIIEJIEHNS,
pasieneHus u
KOHIIEHTPUPOBA-HUSL.

CucremaTinueckuii 1 JpoOHBIN
aHanu3 (CEpOBOJOPOAHBIN, HA
OCHOBE CyJb(uIa HATPHSI,
KHCJIOTHO-OCHOBHOM)

10

10

pelIeHrue KOHTPOJIBbHON
3ajaun Ha 1-4
AHAIIMTUYECKUE TPYIIIIbI

NKork2.4
NKorke.1

«PaBHOBeCHE B T€TEPOreHHOMN
cpene»

VYernbiii onpoc Ne 2

NIK ork-1.2

AHMOHBI, UX KJIacCU(]PUKAIIUS.
BrimonHenue peakuuit
OoOHapyKCHHsI COYeTaHUI
AHHUOHOB:

S04%, COs%, SO3% ¢.13;

Cl, Br,J c.l3;

NO>7, NO3 c.14

Pemenue 3amaun Ha
00HapyXeHHE aHUOHOB

NJIKornk2.4
NKormks.1

KauecTBeHHBII aHanm3
MHOTOKOMITOHEHTHOH CMECH
KaTHOHOB C MCIIOJIb30BaHUEM
OyMaxHOU Xxpomarorpaduu:

a) Fe**, Cr¥*, Zn?*, Mn?*, Co?*,
Ni?*

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

KauecTBeHHBII aHaIN3
CcMecHU KaTUOHOB:

NJIKornk2.4
NKormks.1

Ucnonp3zoBanne TCX mis
paszfenenus u oOHapYKEHHUS
OPraHUYECKUX BEIIECTB

KavecTBeHHbIH aHaIM3
cMecH (aHTpalLleH,
Kap0azoi1, peHaHTPEH)

NKork2.4
NJIKornks.1

AHanm3 UHAUBUIYAIBHOTO
BEIIeCTBA (CKOPOCTHAs 3aja4a)

NKork2.4
NJIKornks.1




K03 pHLIMEeHTa OTIPaBKU

Perrenne KOHTPOJIbHOM (CYyXOif) 8 N/IKork2 4
3371241 NKornke.1
1.8.'paBUMeTpUYECKHIT aHATIU3.
becena o Texuuke 2 2 WK onk-2.1
1abopaTOpPHBIX padoT B
IPaBUMETPUYECKOM aHAIIU3E.
3HaAKOMCTBO C
AHATUTUYCCKUMU BECAMHU
YcraHoBieHue coaepkaHus 10 10 KomnnokBuym NJIKomnk2.4
Ba®* B TeXHHYECKOM Nel VK
OTIK6.1
npemapare BaClxe2H,0
Onpenenenne coaepkanus 6 6 NKork2 4
Fe3* B pactBope
NI Korke.1
Pemenue pacueTHbIX 3a7a4 2 2 NIK onk-1.2
1.9. TurpumeTprudeckue METOIbI aHATTU3A.
[Mpurorosnenwue 0,1 H 1 1 NJKork2.4
Q
8 pactBopa HCI u3
= NKorke.1
5 KOHIIEHTPHUPOBAHHOTO
5 pacTBOpa KUCIOTHI
S}
1
2 ITpurorosnenue 0,1 H 1 1 N IKormk2.4
=
= pactBopa Na2COs,
= N Konke.1
S YCTaHOBJICHHE
4
—
a
—

TUTPOBAHUC

pabouero pactsopa HCI




[Tpurorosnenwue 0,1 H NKork2.4
actBopa H2C204°2H:0.
p P N /IKonke.1
YcranoBieHue
K03 pHLIMEeHTa TOTIPaBKU
pabouero pactsopa NaOH.
OmnpeneneHue coIepIKaHus NKork2.4
KCYCHOI KHCIIOTHI B
YKCY N Korke.1
pactBope
YcraHoBieHUE NJIKork2.4
KOHIICHTPAIIMU pacTBOpPa
TP p P N Korkes.1
CHIIbHOW KHCJIOTBI
. W/IK orik-1.2
VYerubiit onpoc Ne 3
«KucnoTHo-0CHOBHOE
pPaBHOBECHEY
Ornpenenenne coaep:kanus NKonk2.4
CO3?> 1 HCO3™ B po6Ge
P NKornks.1
BO/JIBI
Ornpezenenne coaep>Kkanust N Kork2.4
CO2 B kapOOHATHBIX
nopojax.
Ornpezenenne coaep>Kkanust N Kork2.4
HCI u H3BO3 npu
p NKorke.1
COBMECTHOM TPUCYTCTBHH
TurpoBanue N/IKorik2.4

MHOT'OOCHOBHBIX KHCJIOT.

NJIKornks.1




Ormpenenenue coaepKanus
HsPOg4

«OKHCIUTETBHO-
BOCCTAHOBUTCIIbHOC
paBHOBECHUCH

Pemenne TeopeTnueckux Konnoxeuym Ne2 | MK orx-1.2
3aga4
Mertona nepMaHraHATOMETPHH
x
=
= [purorosnenue 0,05 H NKork2.4
é pactBopa H2C204 -2H,0 u3 W TKorke.
= OYMIIEHHOI0 Mpenapara '
=
o H2C204-2H20
G
= YcraHoBieHue N/1Kork2.4
=
o HOPMAaJIbHOCTH U
= p NKornks.1
= KO3 dUITMEHTA TONIPABKU
§ pabouero pactBopa KMnO4
Q
2 OnpeneneHue coepKanus WKomk2.4
[aa]
S NaNO: B TexHu4ecKOM
o NKornks.1
> npemnapare
S
=)
= Perrenue TeopeTHuECKUX MK onk-1.2
= 3a71a4
S
= Yerublit onpoc Ned MK ornk-1.2
=
o
=
=
X
a
—

Meton OuxpomaToMeTpUH




[TpuroroBnenue 0,05 H
pactBopa K2Cr207

NKork2.4

1.9.4 Komm
EKCOMETpHUYE

CKOe
TUTPOBaHUE

NKornke.1
OmnpeneneHue coIepIKaHus NKork2.4
Fe* B BOJJHOM pacTBOpE N Korike.1
Meron iiogoMeTpun NIKornk2.4
NKornks.1
YcranoBieHue NKonk2.4
KOHIICHTPAIUH U
Koag(bmfngma MOTIPaBKU W/ Korms.
pabouero pacTBopa J»
OnpenencHue coaepKaHus NJKork2.4
MEJId B BOJHOM PacTBOpPE VKone 1
OnpenencHue coaepKaHus NJKork2.4
Na>SOz3 B cyxoM mpemapare VKonke
Pemenne TeopeTnueckux Komnoksnym WK onk-1.2
3amay Ne3
YcraHoBieHue Komnoxksuym N1Kork2.4
KOHIICHTPAIUH U Nod. VKonke

K03 uLIMEeHTa ONPaBKU

komiutekcoHa II1




OmnpeeneHne KECTKOCTH 1 1 NKonk2.4
BOJIBI
NKornke.1
OmnpeneneHue coIepIKaHus 1 1 NKork2.4
Fe®* B pacTBOpE
p P N 1Korxe.1
Pemenne TeopeTnieckux 2 2 MK ork-1.2
3a1a4
Pemenue KOHTPOJIBHOM 12 12 Kok 4
3aJa4M: aHaJIu3 KapOOHaTHOM
P NKornks.1
TIOPOJIBI.
1.9.3.0canurtenbHOE TUTPOBAHUE KominokBuym UK onk-1.2
IAPTeHTOMETPHS. »
Bcero 136 136




4.3.2. IlepeyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE U3Yy4YeHHE CAMOCTOSITEIbHOM Pa0doThl CTYIEHTOB

No Tema 3anganue dopmupyemas NJAK
KOMITETEHIIHS
n/m
IloaroroBka x OIIK-1 Coocoben NJIK onk-1.2
Pacuer YCTHOMY ONIIPOCY | aHaJIM3UPOBATH U 3HaTh. TECOPETUUYECKUE OCHOBBI
PaBHOBECHBIX Nel. UHTEPIPETHPOBATH aHATMTUYECKOM XMMHH, CYIIECTBO PEaKIuil U
KOHIICHTpAllnK1 B pe3yIbTaThI IPOIIECCOB, UCIIOIB3YEMbIX B aHATMTHIECKOM
HOHO -
XUMHYECKHIX XMMUU; TIPUHIMIIBI U 00JIACTH UCIIOIB30BAHHUS
MOJIEKYJISIPHBIX
CHOTEMAX HKCIIEPUMEHTOB, OCHOBHBIX METOJIOB XUMUYECKOT'O aHAIN3a.

HaOJIFONEHUI U

A3MEPEHUIN

HNwmets MpeaACTaBJICHUC 00 0COOEHHOCTIIX

00BEKTOB aHaIN3a

PaBHoBecue B
reTepOreHHOMN
cpene.

IToaroroska k
YCTHOMY ONPOCY
Ne2. Pemenue
3aJ1a4 110 TEME.

OIIK-2 Cnocoben
MIPOBOJIUTH C
COOJTII0ICHUEM HOPM
TEXHUKHU 0€30MaCHOCTH
XUMHYECKUH
SKCIIEPUMEHT, BKIIIOYast
CHHTE3, aHAJIU3,
W3y4YeHUE CTPYKTYPHI U
CBOMCTB BEIIECTB U
MaTepHaoB,

HUCCICIOBAaHUC

NKorik2.4

3HaTh: OCHOBHEIC JOCTOMHCTBA U HEJOCTATKN
Pa3JIMYHBIX METOAOB UCCIICIOBAHUA CBOICTB
BCIICCTB 1 MaTCPUAJIOB.

Baagerts: TCOPCTUUCCKHUMU ITPEACTABIICHUAMUA
aHAJIUTHYECKOI XHUMHUHU, OCHOBaAMH
XUMHUYCCKHUX MCTOAOB aHaJIn3a
HEOPTaHNYCCKUX U OPTraHUYCCKUX
COCHHHCHHﬁ, METOI0JIOTUEN BLI60pa METOJ0B
aHaJIn34a, UMCTh HABbIKU UX IIPUMCHCHUA TIPpHU
MMPOBCACHNUN aHAJIMTUYCCKUX pCaKI_[I/Iﬁ JIA




IIponeccoB C UX

ydyaCTuem

OTIpE/ICIICHUS DJIEMEHTOB B Pa3IUNYHBIX
oOBeKTax.

Hanucanue
OTYETOB 10
JlaGopaTopHoi
pabote

OIIK-6 Cnocoben
MPEJCTaBIISITh
pe3yJIbTaThl CBOEH
paboThI B yCTHOM U
NUCbMEHHOU (hopme B
COOTBETCTBUU C
HOpPMaMH Y MIPaBUJIAMH,
MPUHATHIMU B
npodeccuoHaITbHOM

CO00IIIECTBE

N Korike.1

3HaTh: paBUiIa COCTABJICHUS ITPOTOKOJIOB
OTUYCTOB XUMHUUYCCKHUX OIILITOB, IPUMCHSATDH
OCHOBHBIC 3aKOHBI XMMUU IIPU O6C}’)KI[CHI/II/I
IMOJIYYCHHBIX PE3YJIbTAaTOB, IOATOTOBUTH OTUET
0 BBITIOJTHEHHOH padoTe.

YMeThb: peACTaBUTh PE3YIbTAThl OTBITOB U
pacyeTHBIX pabOT COrIacHO TPEOOBAHUSIM B
JAaHHOM 00JIaCTH XUMHUU

MeTtob!
oOHapyXeHUs U
UICHTUQUKALUH.

[TpoGooTbop u
MPOOOMOATOTOBKA

IloxroroBska k
YCTHOMY OIIPOCY
Ne2. Pemenne
3aja4 1o TeEMe.

OIIK-1 Cnocoben
aHATM3UPOBATH U
HHTEPIPETHPOBATH
pe3ynbTaThl
XUMHYECKUX
9KCIIEPUMEHTOB,
HaOJIFOEHUI U

U3MEPEHUIN

NJIK orik-1.2

3HaTh: TEOPETUUECKUE OCHOBBI aHAIIUTUYECKOU
XAMHH, CYIIECTBO PEAaKIUd U MPOLECCOB,
HCIIOJIb3YEMBIX B AHAJIIMTUYECKOW XUMUHU;

MMPUHIUIIBI n obOmactu HCIIOJIBb30BaHUA

OCHOBHBIX METOJAOB XWMHUYECKOTO aHaJn3a.
0COOEHHOCTAX

Wmets mpexacraBieHue o0

00BEKTOB aHAJIN3A.

B.]]alleTl): HaBbIKaMU ITPUMCHCHU A
TECOPECTUICCKHUX OCHOB ITPH MPOBCACHUN




AHAJIUTUYCCKUX peaKHI/Iﬁ JJIA OIIPEACTICHUSA
3JICMEHTOB B PA3JIMYHBIX 00BEKTaX.

I'paBumeTpHuueckuit
aHanu3

IloaroroBka x
KoJutokBuymyNel
Pemrenue 3agau

OIIK-1 Coocoben

aHAJIU3UPOBATh U

NJK ork-1.2

3HaTh. TECOPECTUUCCKHUE OCHOBEIL aHAJTUTHYECKOM

UHTEPIPETUPOBATD .
XHMHH, CYLIECTBO pEAaKUUil M IPOLECCOB,
O TeME Pe3yIbTATHI
UCIIOJIb3YeMBIX B  AHATMTHYCCKOM XHMUM;
XHUMHYECKUX
SKCTIEPUMEHTOB, HOPUHIMIBL ¥ O00JacTH  HCIOJIB30BAHUSI
HAOJIIONEHHH U OCHOBHBIX METOJIOB XHMHYECKOTO aHaJIU3a.
U3MEpeHHI WNmerp mpencraBieHne 00 0COOCHHOCTSIX
00BEKTOB aHAIN3A.
Biajers: HaBbIKAMU [TPUMEHCHUSI
TEOPETUYECKUX OCHOB IIPH MPOBEICHUH
AHATUTUYECKHUX PEAKIMI IS OTIpeeTICHUS
3JICMEHTOB B Pa3JIMYHBIX 00BEKTAX.
Hammucanne OIIK-6 Cniocoben N Korke.1
OTYETOB T10
TpeACTABIIATE 3HaTh: MpaBUIia COCTABJICHHS IPOTOKOJIOB
JlaboparopHEM pe3ynbTaThI CBOCH OTYETOB XUMUYECKUX OIBITOB, IPUMEHATH
paboram paboThI B YCTHOH U OCHOBHBIE 3aKOHBI XMMHHU TIPH 00CYXKICHUH

MUCbMEHHOU popme B
COOTBETCTBHUU C
HOpMaMH U MpPaBUIAMH,
MPUHSITHIMU B

poQeCCHOHATTBHOM

MOJTYYCHHBIX PE3yJIbTaTOB, OJATOTOBUTH OTUET
0 BBITIOJIHEHHOM paboTe.

YMeTI): Hpe}lCTaBI/ITB pe3y.]'H)TaTBI OIIBITOB U
pacUeTHBIX pabOT COTIACHO TPEOOBAHHSIM B
AHHOU oOJracTH




€co0011IeCTBE

TutpumeTpUYeCcKuii
aHaJIN3

IToaroroBka x
YCTHBIM OIIPOCaM
Ne 3.4

IloxroroBska k
KOJUIOKBUYMaM
Ne 234
Pemenne 3agau

OIIK-1 Cnocoben
AHAIM3UPOBATH U
UHTEPIPETHPOBATH
pe3yIbTaThI
XAMHYECKHUX
9KCIIEPHUMEHTOB,
HaOJIIOICHUN B

U3MEPEHUMN

W/JIK ork-1.2

3HaTh.: TECOPETUYECKUE OCHOBBI
AHAIIMTUYECKON XMMHUH, CYIIECTBO PEAKLIUU U
MPOLIECCOB, UCIONIb3YEMBIX B AHAIUTUYECKON
XUMHH; PUHIUIIBI U 00JIACTH UCTIOIB30BAHUS
OCHOBHBIX METO/IOB XUMHUYECKOI'O aHAJIU3A.
HmeTs nipencrabiieHne 00 0COOCHHOCTSIX
00BEKTOB aHAJIN3A.
Baaners:

HaBbIKaMU IMPHUMCHCHUA

TCOPCTUICCKUX OCHOB npu IMPOBCACHNU

10 TEME AHATMTHYCCKUX PEaKIUi I ONpec/ICHUs
3JICMEHTOB B Pa3JIMYHBIX 0OBEKTAX.

Hanwucanne OIIK-6 Cnocoben N IKorke.1

OTHCTOB 1O TIpeACTaBIATE 3HaTh: NpaBuIIa COCTABIEHHUS IPOTOKOJIOB

JIaGopaTopHbIM pEe3yJbTaThl CBOEH OTYETOB XUMHUYECKHUX ONBITOB, IPUMEHATh

paboram paboTHI B yCTHOM H OCHOBHBI€ 3aKOHBI XUMUHU TIPU 00CYKICHUH

nuchMeHHOU (hopme B

COOTBCTCTBHH C

HOpPMAaMH M MPABUIAMH,

MPUHATBIMU B
npodeccCuoHaTEHOM

cooO1iecTBe

MOJIYYCHHBIX PE3YJIbTATOB, IOATOTOBUTE OTYET
0 BBITIOJIHEHHOM paboTe.

YMeTh: IpeCTaBUTh PE3yIbTAThl OMBITOB U
pacueTHBIX paboT COrJIacHO TPeOOBAHUSIM B
AHHOU o0ylacTH




4.4. MeTonnueckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITEIbHON PadoThl CTYICHTOB

CaMmocrosiTenbHasi paboTa CTYIEHTOB, CBsI3aHHAs C TMOJATOTOBKOM OTYETOB IO BBINOJIHEHHBIM
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 padore.

4. BpiBoJ (Ha OCHOBE MOJYYEHHBIX PE3YJIHTATOB).
Mertoanyeckre peKOMEHIANU O BBHIOJHEHUI0 U 00pabOTKe SKCIIEPHUMEHTAIBHBIX 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-METOJAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI

DneKkTpoHHass HWHPOPMAIMOHHO-00pa3oBaTelibHas Cpela YHUBEpPCUTETa  OOecredrBaeT
JOCTYIl K ODJIGKTPOHHBIM YYEeOHBIM H3JaHUSM M JJIEKTPOHHBIM 0OO0pa30BaTeIbHBIM pecypcam,
YKa3aHHBIM B pa0o4eil mporpaMme JTUCITUTUTHHEI.

[Tpu ucnonp30BaHUK B 00pa30BaTENFHOM MPOIIECCE MEYaTHBIX U3JaHUH OMOIHOTEUHbIH HOHT
YKOMITJIEKTOBAH MEYaTHBIMU 37JaHUSIMU U3 pacuera He MeHee 0,25 sK3eMIuIsipa KaK0ro U3 U3JaHui,
yKa3aHHBIX B paboueill MmporpaMMe TUCIUIUIMHBI, Ha OJHOTO OOyYalollerocs M3 4Hcla JIUII,
OJTHOBPEMEHHO OCBaWBAOIINX COOTBETCTBYIONIYIO TUCITUTUINHY.

OOyyarommmcst o0ecreueH JOCTYN K COBPEMEHHBIM MPOQecCHOHANBHBIM 0a3aM JaHHBIX H
WH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

a) OCHOBHasl JIUTEpPaTypa

1. Xaxanuna, Tarbsina UBaHOBHA
AHanuTuyeckass XuMHs [DNeKTpoHHBIH pecypc] : yued. mocobue ams
OakayraBpoB, yue0. mocobue s crya. By3oB / T. M. Xaxanuna. - 3-¢ U3/1., HCIIP. H JOII.
- OBK. - M. : FOpaiit ; [b. m.] : U] FOpaiit, 2012. - (bakanaBp. ba3zoBslii kypc). - Peskum
pocrymna: . - Pexxum nocryma: 943 "bubnuorex". - 20 goctymos. - ISBN 978-5-9916-
2035-2. - ISBN 978-5-9692-1366-1,;
2. Kapnos, IOpuii AsiekcanapoBuy.
MeTtoasl po6ooTOopa U MPOOONOATOTOBKU [DIEKTPOHHBIM pecypc] : yueO.
nmocodue / 10. A. Kapnos. - 2-e m3x. - OBK. - M. : bunom. Jlaboparopus 3Hanuit, 2012.
- (Meronp!l 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 cM. - (Bricmiee npodeccnonanbHOe 00pa3oBanue: EcTecTBEHHbBIE HAYKH).
- ISBN 978-5-7695-3955-8.
T. 1 : Meronas! uaeHTUGUKAIIMN U onipeesieHns BemecTB / A. A. bemtoctus [n
ap.]. - 2008. - 575 c. : un. - bubnuorp.: ¢. 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. Ananutnueckasi xumus: Kypc gekunii ITonny6nsix JIIT. KpacHospckuit
roCyJlIapCTBEHHbIN arpapHblil yuHuBepcuret. 2014 r.

6. Ananutnyeckasi xumus. Anapae A.W. HoBocubupckuii rocyiapcTBeHHBII
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 : Beimiinmas mkona, 2013. - 160 c. -
Pexkum gocryma: http://ibooks.ru/reading.php.productid=338907
(http://ibooks.ru/product.phproproductid=338907). - Pexum noctyna: DBC "AiiOykc".
- Heorpanuu. goctym. - ISBN 978-985-06-2246-4 :

2. CmaryHnoBa, AHTOHMHAa HukoHOBHA.

MeTo 161 MaTEMaTHUECKON CTATUCTUKU B aHANUTH4YecKoi 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 JAaHHbIX, l/lH(l)OpMaIII/[OHHO-CleaBO‘IHbIe H IMMOUCKOBbIC CUCTEMBbI

1.wwwe.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

I) CIIMCOK aBTOPCKUX METOANYECKHX pPa3padoToK:
1. KadvecrBennbnii anaams [Tekcr |: Meton. ykas. - Upkyrck: U3n-Bo «AI'Y»,
2022/ coct. H.®. Anpenkosa [u ap.]; peut. E.A.ITucapskosa.-2022. -31 ¢. (100 3k3)

2. Xumuyeckoe ooHapy:keHue aHuoHoB [Tekct |: Meroa. ykas. - Upkyrck : U3a-Bo
UI'Y, 2022/ coct. H.®. Anpenkosa [u ap.]; peu. E.A.ITucappkosa.-2022. -24 c. 100 3k3)

3. KoanuecrBennstii ananu3s [Tekct |: Meroa. 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. YuedHo-1a00paTopHOE 000py/0BaAHHE:

Kabunersr Ne210, 213, 232 u 233
OCHAIIEHBI 00OpYy/IOBAaHUEM, KOMILJICKTAMHU
IUIAKATOB, METOJWYCCKUMHU  YKa3aHUSIMHU
MpelIHa3HAYECHHBIMA  JJII  TPOBEICHUS
J1a00PATOPHBIX 3aHSATHH.

Nen/nm | HaumenoBanue KomunuecTBo
1. HITatuBbl ¢ HAOOPOM PEAKTUBOB IS IPOBEACHUS | KAKIAOMY CTYACHTY
KayeCTBEHHOT'O aHaJIN3a
2. taTuBel ¢ HAOOPOM IPOOHPOK KaXXIOMY CTYACHTY
3. Lentpudyru 2
4, MUKpPOCKOTIBI 2
S. Bonsnbie 6anu 2
6. TexHuueckue Bechl 2
7. AHanuTHYECKUE BECHI 6
8. | [unerku KaXJIOMY CTYJICHTY
9. | broperku KaXJIOMY CTYJIEHTY
10. | KonOsI asist THTpOBaHUS KaXJIOMy CTYAEHTY
11. | quIMHOpPHI KOKJIOMY CTYACHTY
12. | MepHbie KOJIOBI KaXJIOMy CTYAEHTY
13. | MydenbHbIe Ieun 2
14. | CymunbHble mkagbl 2

VI1.OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
B nmponecce wn3ydeHMs NUCHUIUIMHBI HMCHOJB3YIOTCS Kak TPaJAMIMOHHBIE TaKu

MHHOBAIIMOHHBIE TEXHOJIOTUH, AKTUBHBIE U WHTEPAKTHBHBbIE METOAbI U (HOpPMBI OOYUEHHUS:
TEXHOJIOTUSI OOBSICHUTEIbHO-WITIOCTPATUBHOTO OOBSCHEHUH C 3JIeMEHTaMU IPOOJIIEMHOTO
U3JIOKEHUS, TEXHOJOrHsd  Mpo(hecCHOHAIbHO-OPUEHTUPOBAHHOIO  OOy4YeHMs,  JIEKIIMH,
OOBSCHUTENIbHO-UJUTIOCTPATUBHBIM ~ METOJ] €  3JIeMEHTaMu MpOOJEMHOTO  M3JI0KEHMUS,
KOHTPOJIbHBIE U JTAOOpaTOpHbIE pabOThI, KOJUIOKBUYMBI, pa300p KOHKPETHBIX CUTYaIUH.
VIII.OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJIS U
IMPOMEXYTOYHOM ATTECTAIIIA

Ouenounsie cpeacrsa (OC):
11.1. OueHouHsble CpeaCTBA A1l BXOJHOTO KOHTPOJS - HET.

11.2. Ha3HaueHHe OIEHOYHBIX CPEJICTB TEKYIEro KOHTPOJIS - BHISIBUTH
copMHPOBaHHOCTH cocTaBisonMxX dacTei kommereniuii OITK 1, OTTK 2 u OIIK 6 (MK



onk-1.2, UK onk-2.1; UWKonk2.4; U1Komnke.1). @opmupytorcst B coorBerctBuu ¢ JIHA
YHHUBEPCUTETA B BHJIC YCTHBIX OMPOCOB, KOJNIOKBUYMOB, BHITIOJTHEHHS JTA0OPATOPHBIX padboT
1 0pOpPMIICHHUS OTYETOB.

YerHbiii onpoc Nel

Pacuer PaBHOBCCHBIX KOHL[eHTpaLII/Iﬁ B HOHO - MOJICKYJIAPHBIX CUCTCMAXx.

. XUMHU4YeCKoe PAaBHOBECHUE B I'OMOI'CHHBIX CHUCTEMaAXx. 3aKkoH ,Z[CI>'ICTBI/I5[ Macc. I/I,I[eaJ'IBHBIe u
pE€ajIbHbIC CUCTEMBI. HpI/I‘II/IHI)I OTKJIOHCHH pCaJIbHBIX CUCTEM OT UJACATIbHBIX.

. CriocoOsbl BbIPAXKCHUA HeﬁCTBYIOHlCﬁ MacCChl: aKTHBHOCTb, pPaBHOBCCHAs KOHLCHTpalu:,
06]].[3.5{ AHAJIMTUYCCKAsA KOHLCHTPpALKWA. CyTB yCIO0BUA MATCpUAJIBHOI'O OajaHca. CYTB
yCJioBUsA BHGKTPOHGﬁTpaHBHOCTH.

. Monnast cwia pactBopa, kod(hGdUIMEHT akTHBHOCTH. CBs3b AKTUBHOCTH HWOHAa H €rO
PaBHOBECHON KOHIICHTpauuu. YpaBHeHue JleOas-Xiokkens s pacdera KodduimeHTa
AKTUBHOCTH B 3aBUCUMOCTH OT MOHHOM CHJIBI pacTBOpa. MaKkTOpkI, BIUSIONINE HA BETHUYUHY
Kod(uImenTa akTHBHOCTH.

. K“u K, cBs13p mexxny Humu. KY, ocHOBHast u mobouHas peakuuu, o - Ko3hduuueHt (MonpHas
JIOJIST).
. Pacuer a-xo3¢ddunmenta s no604HOM peakuy KOMIIEKCO0Opa30BaHus, IPOTOHNU3ALIUH.

. OCHOBBI aHAIMTUYECKUX pacucToB C UCIIOJB30BAHUCM KOHCTAHT PABHOBCCUA U OaJIaHCOBBIX
ypaBHEHUH (MaTepHAIbLHOTO OanaHca, SJIEKTPOHEHTPATILHOCTH).

YcTHbli onpoc 2

PaBHOBecHe B reTeporeHHon cpee.

1. MonsaTue rereporenHoil cucTeMbl. PaBHOBecHMe MeXkAy KUIKOM M TBepAol (azamu.
[IpousseneHne pacTBOPUMOCTH, PACTBOPUMOCTD OCAJIKA.

2. Ces3p [P, TIP, TTPY Mex 1y coOOi.
. Pacuer S no IIP, pacuer I1P no S.

w

4. dakTopel, BIMSIOIME HA PACTBOPHMMOCTh: TEMIIEpaTypa U [aBICHUE, HMOHHAs CHJIA
pactBopa (coneBoit 3¢ (heKT), IMEeKTPOTUTHI C OJHOMMEHHBIMU HOHAMH, DJIEKTPOJIUTHI,
BBI3BIBAIOLINE MOOOYHBIE PEAKIIMHM MPOTOHHM3AIMHU, KOMIUIEKCOOOpa30BaHMs, COUYETaHHE
HECKOJIbKUX MMOOOYHBIX peaKIuil.

. Teopus ocaxaeHus Cyab(umaoB.
. 3buparensHoe pacTBOpEHHE.

. 3KCTpaKI_[I/I$I U €€ Ha3HAYCHHUE B aHATUTHYECKON XUMHUU. THUIIBI 9KCTPAKIUOHHBIX CUCTCM.

o N o O1

. Koncranra u xoadduuument pacrpenenenusi, cBa3b Mexay HUMH. DakTopsl,
omnpeaenstonue 3PPEeKTUBHOCTD PEAKIUH.

9. Knaccuduxanus xpomarorpaduueckux METOI0B Pa3/IcICHHS:

a/ mo mpupoae ha3

0/ o MeXaHNU3My pa3eIeHHs

B/ IO TEXHUKE BBHITIOJTHEHUS



10. Cnoco6bl  momydeHus Xpomarorpamm  (BOCXOASMIAs, HHUCXOIAIIAS, paauaibHas,
nByMmepHas). TexHuka BbIMoONHEHHsT XpoMaTtorpaduu Ha Oymare. Pacuer Ry, ¢axtopsl,
Brusitorue Ha Ry, ObnmacTu ucnosb30BaHus OyMaKHOU XpoMaTorpadum.

11. Tonkocnoiinas xpomarorpadus. TexHHKa BBIIOJHEHHS paboT. AJCOPOEHTHI,
ucnoinbszyemsle B TCX. ITpumenenne TCX B aHAIMTUYECKON XUMUH.

12. Pemenue 3anau:

1.Pacuer pactBopumoctu 1o I1P

2.Pacuer IIP no pactBopuMoCTH

3.BnusiHue Ha pacTBOPUMOCTD OCa/iIKa OJHOMMEHHOT0 U Pa3HOMMEHHOI'O HOHOB.

4.BnusHue Ha pacTBOPUMOCTb OCaJKa IOOOYHBIX pPEAKUMH IMPOTOHU3ALUN U

KOMILIEKCOOOpa30BaHHUs.

5. Pacuer YCIIOBUM OCaXCHUS.

6. Pacyer KOHLEHTpaluu BemlecTBa X, OCTaBINEiics B BOAHOM (ase mocie
SKCTPAaKLUU U3 ONPEAEICHHOro 0o0beMa pacTBOpa pa3IUYHBIMU IOPLUSAMHU
OpPraHUYECKOro pacTBOPUTEIIS.

YcrHubii onpoc Ne3
KucnorHo-ocHOBHOE paBHOBECHE

1. OcnoBsl nporonurryeckoii Teopun bpencrena-JIoypu, ee npenMymiecTBa nepe Teopuei
AppeHunyca.

2. Pons PACTBOPUTEIIA B IMTPOABJICHUN KUCIIOTHO-OCHOBHBIX CBOICTB BCIICCTB. ABTOHpOTOJ’II/I?;,
KOHCTAaHTa aBTOIIPOTOJIM3A.

3. Onpenenenye MPOTOreHHBIX, NPOTO(GHIBHBIX, aMQUIPOTHBIX M HHEPTHBIX PACTBOPHUTENEIL.
[IpuBenuTe MpUMEpBI.

4. COHpSDKGHHafl KHCJIOTHO-OCHOBHAA I1apa. CBs3b KOHCTAQHTEI JUucconmuanum KHCIOThI H
COITPSAKECHHOT'O OCHOBAHMUA.

5. Bydepnsie pactBopsl. BydepHas eMkocTh. DaKTOpPHI, BAUIOIME HA Oy(PEPHYIO EMKOCT.

D

. Ompezenenne peakiyii Tuapoau3a ¢ Mo3uluK Teopun bpencrema-JIoypu.
7. PacueT paBHOBECHBIX KOHIEHTPAIMii KHCIOT U OCHOBAHHIA:
a) pacuet pH pacTBopa CHIIbHOI KHCIIOTHI B IIMPOKOM WHTEpBaJie KOHIIEHTPAIHil.
0) pacuet pH pacTBOpOB CHIIBHOTO OCHOBAHHS B ITUPOKOM JHANa30He
KOHIIEHTPAIU.
B)pacueT pH pacTBOpOB MHOTOOCHOBHBIX KHCIIOT.
r) pacuet pH pacTBopoB ci1albIx KUCIOT: a) a< 5%; 6) o> 5%.
1) pacyeT pH pacTBOpOB rUAPOIU3YIOLINXCS COJEH.
e)pacuet pH HEBOJHBIX pacTBOPOB KUCIOT M OCHOBAHUM.
x) pacuetr pH 6ydepHbIX pacTBOpOB.

/. Penenue pacueTHBIX 3a/1a4 110 METOLY HENTpaIU3aluy

YcrHblii onpoc Ne 4
OKHUCIINTENFHO-BOCCTAHOBUTEIILHOE PABHOBECHE



1.DnexTponublii  moTeHuuman, ypaBHeHue Heprcra. CranpapTHelid, (opManbHBIH,
PaBHOBECHBIN ITOTEHIMANBL. VX pa3nnuue u B3auMOCBS3b.

2.®axTopsl, BAUSIONIME HA BEIMYMHY MOTEHIMANa: MOHHAS CHiia pacTtBopa, pH, mobounsie
PeaKIy KOMILIEKCO0Opa30BaHusl, OCAKICHUS C OKUCIEHHON (BOCCTaHOBIIEHHON) (POPMOIi.
3.@DaKkTophl, BIUAIOIIME HA HANPABICHUE OKHUCINUTEIbHO-BOCCTAHOBUTEIBHON peakLuHy,
IIOJIHOTY B3auMOAEUCTBHA. CB3b MEXy KOHCTAHTOM PaBHOBECHUS PEAKLIMU U CTAHIAPTHBIMU
IIOTEHLIMAJIaMH CHCTEM.

Koninoksuym Nel
I'paBumMeTpHrYECKU aHAINS.

1. 'paBumerpuueckuii anamus. CymHOCTH MeToga. METOAbI OCAKIECHHS M BO3TOHKH.
TpeboBaHMsI K XUMHUYECKUM PEAKLIUSIM, UCIOJIb3YEMbIM B aHAJIM3E.

2. TloAroToBKa BeleCTBa K aHAIU3Y: 0TOOP CpeHell IPoOkI, B3STHE HABECKH, PACTBOPEHUE.
Ocaxnenue, (UIBTPOBaHWE, NPOMBIBAHHE, TOJATOTOBKA OCAJAKa Ui B3BEUIMBAHUS.
Breruncnenue pe3ynbratoB ananusa (oHATHE 0 (hakTOpe mepecyera).

w

. Ocax(z[aeMaﬂ Hn B€COBasd (I)OprI ocaaka. Tpe60BaHI/I$I, NpCaABbABIISICMBIC K HUM.

D

. CBoiicTBa 1 yci0BHs 00pa30BaHUs KPUCTAIIIMUECKUX 0CaqKOB. «CTapeHHe» 0caaKa.

5. YcnoBus 00pa3zoBanHuMs M CBOMcTBA aMOPQHBIX ocaakoB. OOpa3oBaHHME U KOAryJsIus
KOJUJIOUTHBIX PACTBOPOB, MENTU3AIMS OCATKOB.

6. 3arpssHeHre 0canKoB (COBMECTHOE OCaXKEHUE, MOCIEOCAKICHUE, COOCAKICHNE). Busibl
COOCaX/ICHUS: aJICOPOLINsI, OKKITIO3HS, H30MOP(HU3M.
7. Tp€6OBaHI/I$I, NPpEABABIACMBIC K JXUAKOCTAM [JII TPOMBIBAHUSA KPUCTATINIMYCCKHUX H
aMOp(HBIX OCAJIKOB.
8. Crocobs! yMenblIeHus coocaxaeHus. CIocoObl OYUCTKU OCAKOB OT OKKIIIOUPOBAHHBIX
MIPUMECEH.
9. Pemenue 3aau.
1.ITpuroroBiieHnE pacCTBOPOB.
2.Bbrunicienue BecoBOro U %- HOro coJiep:KaHus ONpeAesieMOro BellecTBa.
3.IlepecueT Ha cyxoe BEIIECTBO.
4.PacueT HaBeCKU U 00beMa PacTBOPOB, TPEOYIOMIMUXCS AJIS PEAKITHH.
5.Pacyer o6beMa IPOMBIBHOMN KHIKOCTH.
6.Pacyer moTepu BemiecTBa Mpy MPOMBIBAHUHU OCAJIKA.

KosnokBuym Ne2
MeTo KUCIOTHO-OCHOBHOT'O TUTPOBAHUS

1.Paboune u uCXOAHbIE PAaCTBOPHI METO/1a, TPEOOBAHMSI, IPEABSABISIEMBIC K HUM.
2.KpuBble TUTPOBAHUS: CHILHOW KUCIOTHI (OCHOBAaHHMS) CIIA00M KUCIOTHI (OCHOBAHHUS ),
COJU cNTa00N KUCIOTHI, MHOTOOCHOBHOM KHCIIOTBI, CMECH KHCIIOT:
a) svruucaums pH mumpyemoeo pacmeopa 6 HauaibHOU mouke, 00 MOYKU
IKBUBAIEHMHOCTU, 8 MOYKE IKEUBATIEHMHOCMU, NOCIe MOYKU IKBUBAIEHMHOCMU,
0) paccunTaTh CKa4OK TUTPOBaHUs. YKa3aTh 3aBUCUMOCTh CKauka OT KOHLEHTPALUU
PacTBOPOB, CUJIbI KUCIOTHI U OCHOBAHUS, TEMIIEPATYPHI;
8) NOACHUMb paziudue KPUSbIX MUMpPOBAHUS CUTLHBIX U C1AObIX KUCIOM (OCHOBAHULL);



).IPUBECTH MPUMEPHl TUTPOBAHUS, KOTJa TOYKA HKBHBAJECHTHOCTH M TOYKA
HEHUTPATBLHOCTU HE COBMAJAIOT M OOBSICHUTD MTOYEMY;;
3.KucnoTHo-0CHOBHBIC HHANKATOPBL. IOHHO-XpOoMOOopHas TEOpUST HHAUKATOPOB.
4. MlaTepBal nepexoaa OKpacku HHINKATOPA U CBSA3b €0 ¢ KOHCTAHTOM JUCCOIMAIIAN
WHJMKATOpa, nokaszarens TutpoBanus (pT).
5.MnaukaTopHas omnbka TUTpoBaHUs. BeruncieHnne ommOKy Mpu TUTPOBAHUN CHUIIbHBIX
KHCJIOT (OCHOBaHMIA) M CJTa0BIX KMCIOT (OCHOBAHHIA).
6.Pemmenue 3agau:
@) 8bINUCTEHUS NPU NPULOMOGIEHUU PACMEOPOS, HABECKU OJI AHANU3A.
0) pacyeT pe3yJbTAaTOB aHalu3a (MpPSAMOE TUTPOBAHUE, TUTPOBAHUE IO OCTATKY,
o0paTHOE TUTPOBAHHE. )

KosnokBuym Ne3
OKUCIINTENIbHO-BOCCTAHOBUTEJILHOE TUTPOBAHUE

1. TpeGoBanus, MpeABABIIEMbIE K PEAKLIUAM ISl KOJTUYECTBEHHBIX OMpeAeIeHUH.
@DaxTOopHl, BAUSIOLUIME HA CKOPOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
(MHAyLIMpPOBaHHBIEC U aBTOKATAJIUTHUYECKUE PEAKIIUN).

2.PacueT OKMCIUTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIMAIIA TIPYU TUTPOBAHUH J10 TOUKH
SKBHUBAJIEHTHOCTHU, B TOUKE IKBUBAJIEHTHOCTH, I10CJI€ TOUYKHU SKBUBAJIEHTHOCTH,
MIOCTPOEHUE KPUBOW TUTPOBAHUSI.

3. Crioco6sl YCTaHOBJICHUS KOHEYHOM TOYKHU TUTPOBAHUSI. OKHCIIHTEIBHO-
BOCCTaHOBUTEJIbHBIC HHINKATOPHI, BHIYMCIEHUE HHTEPBAJIa IEpexo/ia HHAUKaTopa. Beibop
WHJMKATOpa AJIs ONpPEeeTIeHHs KOHIIA TUTPOBAHUSA ¢ TpeOyeMoii TOUHOCThIO. Beruncnenue
WHUKATOPHOU OIIHUOKH.

4. TlepmanranaromeTpus. XapakTepUCTHKA METOJA, HCXOAHLIE M pabodhe PpacTBOPBL
[IpuHUMIIBI OpeneneHus OKUCIUTeNel, BocctaHoBuTeneil. Henocratku merona.

5. Monomerpus.  Xapakrepuctuka —cucteMbl Ip/217.  dakTophl, 06YCIOBIMBAIOIINE
YHHUBEPCATHHOCTh METOJa. XapaKTepUCTUKAa METOJ]la, MCXOJHbIE U padoyue pacTBOPHI.
YcranoBka TuTpoB. McTouHWMKHM OHIMOOK B HOJOMETPUHU, CIOCOOBI HUX YCTpAaHEHHUS.
OrmpesenieHne OKUCIUTENEH, BOCCTAHOBUTEIEH, CUIIBHBIX KUCIIOT, ONIPEIEIICHUE METH.

6. Xpomatomerpusa. OcobenHoctH Metona. CHOCOOBI  ONMpejeeHusl OKHCIUTeNned u
BOCCTAHOBUTEJEN, UHANKATOPBI.

/. Pemenue 3anau:

a).pacyeT peaNbHOro MOTEHIMAlla CUCTEMBI, MPOTEKAIOIIeH C ydyacTHeM MOOOYHBIX
peaxkuuii: IpOTOHU3AIMH, KOMIUIEKCOOOpa30BaHUsl, OCAXKICHUS.

0).pacueT NOTEHIIMAJIOB B PA3JINYHbIE MOMEHTHI TUTPOBAHHUS.

B).pacueT pe3yJbTaToOB aHAIN3a B PEIOKCUMETPHUU.
Konnoxksuym Neq4
KoMIuiekcHble cOeMHEHNS B AaHATUTHYECKON XUMUU. KOMIUIEKCOHOMETpHS.
ApreHTomerpus.
1. O6pasoBanne U CBOWCTBAa KOMIUIEKCHBIX COEIMHEHMH. OCHOBHBIE THIBI KOMIUIEKCHBIX

coeauHeHuil. CtyneH4aTsie ¥ 00IMe KOHCTAHThl YCTOWYHMBOCTH, CBSA3b UX MEXY COOOM.

2. KOOpI[I/IHaI_[I/IOHHOG YuCJI0, ACHTAaTHOCTBJIIMIaHAA. MoHo- u MOIUACHTATHBICIIUT aHABI.
OpraHqucxne " HCOPTaHUYCCKUC JIMTaHbI.



3. MoHo- u MOJUSAIEPHBIE KOMIUIEKCHI. [IpuMepbl TOMO- H  TIeTepOIONUsIECPHBIX
KOMIUIEKCHBIX COSIUHEHUN.

4. uccouuanus KOMILIEKCOHA M BIMsHUE pH pacTBopa Ha JUCCOLMALMIO.

5. YpaBHenus peakuuii 06pa3oBaHus KOMILIEKCOHATOB, CTPOEHUE KOMILIEKCOB, BusHue pH
Ha TOJHOTY OO0pa30BaHMsI KOMIUIEKCOB. B03MOXHOCTM H30MpATEIbHOIO OIpeaeIeHHs
HMOHOB METaJLJIOB.

6. Kommiekconomerpus. Mcxoausle M paboune pacTsopbl. Kpuas TuTpoBanus. MakTopsl,
BIIMAIOIINE HA BEJIMYMHY CKaYKa TUTPOBAHUS

7. Nugvkatopsl, OpvHLIUN AeicTBUsS. TpeOOBaHHUS, MPEIbABISEMbIE K METaLIOXPOMHBIM
UHIUKATOPAM.

8. CrocoObl TUTPOBAHMS KOMILIEKCOHOM: IIPAMOE, OOpaTHOE, TUTPOBAHHE 3aMECTUTEII,
npuMepsl. YCIOBHS oInpeneneHus kectkocTd Boawl, Ca®t, Fed*, AP*, SO4*, pacuer
PE3yJIBTATOB aHANIN3A.

0. ApreHToMerpus: pacueT M HMOCTPOEHHE KPUBHIX THUTPOBaHHUsA. DaKTOPHI, BIUAIONIAE HA
BEIMYMHY CKa4YKa Ha KPMBOW TUTPOBAHHSI.

10. Crioco6 Mopa. YcioBusi TUTPOBAHMS M ONpesieleHUs KOHEUHON TOYKH THTPOBAHUS.
VcTanoBnenue TuTpa pabouero pacTBopa, ONpPEAEICHUE XIOPHIOB.

11. Cnoco6 ®ombrapna. PaGoume M MCXOAHBIE PACTBOPHI, HMHAMKATOp, BiusHue pH.
3aTpyaHEHHs M OIIMOKHM IIPU ONPEAEICHUN KOHIIA THTPOBAHUS M KaK UX M30€KaTh.

12. Crioco6 Dasmca. [MpuHnwn jgeicTBUS  aICOPOIMOHHBIX HHIUKATOPOB. Y CIIOBUS
HPOBEEHHUS TUTPOBAHHUS.

IIpumep KOHTPOJILHOI PadOTHI
buner Nel

1. PaccunraiiTe ckauok MoTeHIIMAIA IPH TUTPOBAHUU pacTBopa cyibdara xenesa (I1)
pacTBOpOM OMXpoMaTa Kajusi MKy HeIOCTaTKOM M n30bITKOM nocneanero B 0,1 %,
pH=1,0. (E°Fe3*/Fe?* = 0,77B; E°Cr,07%/2Cr®* = 1,36B)

2. Cwmemrano o 500 ma 3%-noro pactBopa AgNO3 u 1%-noro pactsopa HCI.
PaccuntaTh KOHIIEHTpALMIO HOHOB cepedpa B pacTBOpE.

3. Paccunraiite pH pactBopa CH3COONa B MeTHII0BOM CIMpTE.
KCH3OH = 2,0-10"*"; KCH3COOH,CH30H =2,0-10%°

4. Bo ckombKo pa3 cienyer pazdasuts 20,24% pactsop H2S04 (p=1,012 r/cm®) mas
npuroronenus 0,1 H pactBopa?

5. O6paserr cepebpsinoro crmaBa BecoM 0,4000 1. ObUT pacCTBOPEH B a30THOM KUCIIOTE.
W3 nmomy4eHHOro pacTBOpa Bce cojeprKalieecst B HeM cepedpo 0caxIeHO U30BITKOM
cosstHoM kucnoThl. Bec ocanka AQCI pasen 0, 4248 r. OnpenenuTh NPOLEHTHOE COIepKaHHe
cepebpa B cIaBe.



buset No2

1. Paccuwmraiite ckadok pH npu tutpoanuu 0,1 uH pactBopa CH3COOH 0,1
pactBopom NaOH. (Kcuscoon = 1,74-107)

2. Paccuuraiite paBHoBecHY0 KoHIeHTparuo HSO3 B 0,1 M pactBope H.SO3 npu
pH=7.0.

3. Paccuuraiite popmanbHBIA MOTSHIIMAI TOTYPEAKIUH
[Co(NO2)e]* + e — Co?* + 6NOZ
ucxons u3 Bemuun: E°Co%*/Co?" = +1,81B; B[Co(NO2)s]* =1-10?

4. Jlns mpombiBanus ocanka BaSO4 maccoit 0,5000 r. mcmonb3yror 250 M Boasl. Bo
CKOJIBKO pa3 yMEHbBIIATCS MOTEPH OCaIKa, SCIH JJIS IPOMBIBAHUS HUCIONB30BaTh 250
Mt 5,05-10"* M pacteopa H2SO4? (MoHHYIO CHITy PacTBOpa HE YUHTHIBATE).

5. Jlns crammaprusanuu pactBopa NaxS203 0,151 r. K2Cr207 pactBopmii B
pas6asnennoit HCI, no6aBwim n30siTok KJ ¥ BeIIEIMBIIUICS J2 OTTUTpOBANIH,
3atpatuB 46,1 M pearenTta. PaccunTaiite HopMaabHOCTH pacTBopa NaxS20:s.

IIpumep TecTOBBIX 3a1aHUI
BAPUAHT 1.

YACTDB A

Hucmpykyua: B 3a0anusx monvko ooun omeem s67semcs 6epHulM. Bolbepume eepubiii, no
gaulemy MHEeHUIO OMmeen.

1. Koappuuuent akruBHOCTH Y < 1 yUuTBHIBAET ciaeaylouuii pakrop:

a. DJIEKTPOCTATUYECKOE MOHHOE B3aUMOICUCTBUE

0. XMMHYECKOE NOHHOE B3aUMO/ICHCTBUE

B. MI3MeHeHune qU3IeKTpUIEeCKON IPOHUIAEMOCTH CPE/IbI

I. B3aUMOJENCTBUE UOHA C BOJIOM

J. U3MEHEHHE aKTUBHOCTH BOJIbI

2. Pu3NYeCKUil CMBICJI SIBJIEHHS, HA3bIBAEMOI'0 «C0JIeBbIM 3¢ dekToM»:

a. yBeJIMUEHHUE PaCTBOPUMOCTH OCaJiKa MoJ IEHCTBUEM KOMILIEKCOOOpa3yoIIero peareHra
0. yMEHbIIIEHUE PACTBOPUMOCTH OCaJIKa MOJI IEHCTBHEM OJTHOMMEHHOT'O HOHA

B. YBCJIIMYCHHUEC PACTBOPUMOCTH OCalKa IOJ JIEHCTBHEM CUIIbHBIX QJICKTPOJIUTOB.

3. Ecim vy = 0, 0o = aB = 1, 119 BbIYMCJIEHUS] PACTBOPUMOCTH Ocaaka THna AmBn
He00X0IMMO HCII0JIb30BATH BbIpPaieHUe NPOU3BeIeHUs PACTBOPUMOCTH:

a. Ks' 6. KsP B. Ks¥



4. PacueTbl B THTPUMETPUH OCHOBAHBI HA 3aKOHE:

a. DKBUBAJICHTOB 0. KpaTHBIX OTHOIIICHUI B. IIOCTOSIHCTBA COCTaBa
T. ICCTBYIONIIMX Macc 1. ABOrajsipo

5. UurepBaa pH n3meHeHHs OKPACKM HHIAMKATOPA 3aBHCHUT OT:

a. Kjuce. MHIMKATOpA

0. KOHIIEHTpALlUU UHAUKATOPA

B. MHTEHCUBHOCTH OKPACKH MHIMKATOpA

r. pH TuTpyemoro pactsopa

6. Cka4ok Ha KPUBOH KOMILJIEKCOHOMETPUYECKOI0 TUTPOBAHUSA 3aBUCHT OT:
a. KOHIEHTPALlMd MOHOB TUTPYEMOI'0 MeTalljla U TUTPAHTA

0. KOHIOCHTpAIMKM HOHOB THUTPYCMOI'0O MCETalllla U TUTpAHTA U TepMO,Z[I/IHaMH‘leCKOﬁ KyCT
O6p3.3y}0H_I€FOC$I KOMIIJICKCOHATa

B. KO3 (UIIUEHTOB BCEX TTOOOYHBIX PEaKIIHA

I'. KOHOCHTPAUUHU HOHOB TUTPYEMOI'O ME€TAJlJIa U TUTPAHTA, U YCHOBHOﬁ KyCT 06pasyfomeroc;1
KOMIIJICKCOHAaTa

1. yciaoBHOM Kyer 00pasyromierocss KOMIieKCoHaTa
7. I'paBuMeTpuyeckas (popmMa J0J2KHA:
a. OBITh YCTOMYMBOI K MPOKATMBAHUIO
0. UMEeTh UHTEHCHUBHYIO OKPACKY
B. UMETh MUHUMAJIBHO BO3MOYKHYIO MOJIIPHYIO Maccy
T. UMETh TOYHBIN MTOCTOSIHHBIA CTEXHOMETPUYECKHUI COCTaB
1. UMETh MaKCUMAJIBHO BO3MOKHYIO MOJISIPHYIO Maccy
€. HE II0JBEPraThCs ACUCTBUIO OKPYKAIOIICH Cpebl
8. lllmpokoe UCNMOIb30BaHHE KOMILIEKCOHOB B AaHAJMTHYECKOI XUMUH 00YCJIOBJIEHO:
a. MOJIUJECHTATHOCTBIO KOMIIJIEKCOHOB

6. BBICOKOU yCTOI\/'I‘-II/IBOCTLIO KOMIIJICKCOHATOB MCTAJIZIOB H HpOCTOfI CTCXHOMCTpHCﬁ
(M:L=1:1)

B. Pa3JIMYHON CKOPOCTHIO 00pa30BaHUs KOMIUIEKCOHATOB METAJJIOB
T. pa3JIMYHON U XapaKTePHOH OKPaCKOW KOMIUIEKCOHATOB

A. JOCTYITHOCTBIO pCarcHTOB

9. B kayecTBe NEePBHYHOIO CTaHAApTa (YCTOMYHMBOIO BelIECTBA IJIsl CTAHAAPTH3ALUH
pactBopa J/ITA) M0:KkHO HCII0/IB30BATH:



a. KIO3

0. Na2B4O7-H20
B. K2Cr207

r. Na2C204

1. MgSOg4

10. B kauecTBe NEPBHYHOIO CTaHAapTa AJH YCTAHOBJICHUS TUTPA PacTBOPOB OCHOBaHHUM
HEJIb3M UCII0JbB30BaTh KUCJIOTY:

a. OeH30HHYI0 0. COJSIHYIO B. SIHTApHYIO T. IIIaBEJIEBYIO
11. Besimuuna pH B ToUKe SJKBUBAJTEHTHOCTH 00JIbIIIe 7 IPUA TUTPOBAHUU:
a. CWJIbHOM KUCJIOTEI CHJIBHBIM OCHOBAaHHUEM

0. c1a00i1 KUCIIOTHI CUIIBHBIM OCHOBAaHUEM

B. CHUIBHOTO OCHOBaHUS CJIa00W KHCIOTOMN

T. CJTa00M KUCIIOTHI CIa0bIM OCHOBAHHEM

12. Pacuer moTeHnuaga 10 TOYKH IKBHBAJIEHTHOCTH JJsi peakuun Red: + Ox2 > Oxi+
Red2 npoBoautcsi mo popmy.Jie:

0 0
_nE +nE 6. E—EC+ 0.059 9 [Ox,] b E—E+ 0.059 i [Ox,]

n +n, n, [Red,] n, [Red,]

a. E

13. MoJasipHasi Macca SKBHUBAJIEHTA MEPMAHIAHATA KAJHA sl peaKkluuii, NPOTEeKAIOIMMNX
B KHCJIOH cpe/ie paBHA:

a. M/5 0. M/4 B. M/2 r. M/3

14. B OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM THTPOBAHUU UCIMOJB3YIOTCH:
a. CHGHI/I(bI/I‘IeCKI/Ie 1 UCTUHHBIC OKHUCINUTCIIbHO-BOCCTAHOBUTCIIBHBIC MHANKATOPGI

0. HHJIUKATOPBI, pCarupyromue Ha IMOABJICHUE HJIM HMCUYE3HOBCHHUEC B CHUCTEMC OTIACJIIBHBIX
BCIICCTB B IIPOLECCE TUTPOBAHUA

B. MHJUKATOPBI, PEarupyrone Ha U3MEHEHNEe MOTEHIMaIa CUCTEMBI B IIIMPOKOM MHTEpBaJe
pH



BAPUAHT 2
YACTDb A

Hucmpykuyus: B 3a0anusx 1-14 monvrko 00un omeem seisemcs sepuvim. Boibepume eepHhulil,
no gauiemy MHEHUI0 Omeem.

1. HauboJsbiee BJIMSIHHUE HA PACTBOPUMOCTH OCaJKa B CHCTeMe, I/le MPOUCXOAUT
KOHKYPeHTHoe B3anMojieiicTBue (oA # 1) oka3biBaer:

a. YBEJIMUYEHHUE TEMIIepaTypbl B. U3MEHEHHE AMAJIEKTPUUECKONW IPOHULAEMOCTH
pacTBOpHUTENs
0. yBelWYCHHE HMOHHON CHIIBI I. U3MEHEHUE KOHILIEHTpAallUd HOHOB, BBI3BIBAIOLIUX

U3MCHCHUC OA

2. MoasipHasi Mmacca 3xkBuBajienTa H3POs npu TUTPOBaHUU ee CTAHAAPTHHIM PaCTBOPOM
NaOH ¢ unaukaropoM paBHa:
a. M(HsPO4)/3 6. M(H3PO4)/2 B. M(H3POys)

3. OKHCIHUTEJIbHO-BOCCTAHOBUTEIbHBIN MOTEHIHMAJ NPH THTPOBAHMH PACTBOPA COJIH
Fe(l1) pacrBopom cysanpara Ce(lV) nmociie TOYKH IKBHBAJEHTHOCTH ONMpeIesieTcs 1Mo

dopmye:

0.059, Ce* 0.059, Fe*
a E=E . .+ 9~ & 6. E=E_ o . +———lg—
Ce 'Ce n Ce Fe 'Fe n Fe
n EO 3+ 2+ +n EO 4+ 3+ 3
B. £ = 2 "Fe’ IFe 1~ ce* /e r. E=E° N +0-059 g F62
n,+n, Fe 'Fe n Fe**

0.059, Ce*
E=E° , L+ —"|
A ceice T Vcer

4. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIN HHIAUKATOP I3TO opraﬂuqeckuﬁ aHAJIUTHYECKHIi
peareur, KOTOprﬁ U3MEHSIET CBOI0 OKPACKY NIPpH:

a. OIIPEJICJICHHOM 3HA4ECHHUH NTOTEHIUANA

6. 00pa30BaHNM KOMIUIEKCHOTO COEMHEHUS C TUTPYEMBIM HOHOM

B. 00pa30BaHUM KOMILJIEKCHOTO COEIMHEHUS C TUTPAHTOM

r. usMeHeHuu pH

S. Ha Be1MYHHY CKA4YKa HA KPUBOH KOMILJIEKCOHOMETPHYECKOI0 THTPOBAHUSA BJIUsSIET:
a. KOHCTaHTa YCTOMYMBOCTH KOMIUIEKCOHATa M UCXOAHAs! KOHIEHTpaIUs MeTaia

6. pH u HanMuue Ipyrux MeTayuIoB, BCTYNAONMX B peakuuio ¢ DJTA

B. HAJIMYUC IMOCTOPOHHHUX BEIUICCTB, ABJIAIOIINXCA JTUTAaHAAMU IS TUTPYEMOI'O METallla U
TemIeparypa

T. BCE MEePEeUUCIICHHbIE (PaKTOPbI



6. Be3bIHANKATOPHBIM CIIOCOOOM THTPOBAHMA SIBJISIETCS

a. MOJIOMETpPHUs

0. mepMaHraHaTOMETPUS

B. OpomaromeTpus

I. aCKOpOMHOMETPUS

7. Pa3iesibHOE KOMILJIEKCOHOMETPHYECKOe TUTPOBAHNE HOHOB METAJJIOB:

a. HEBO3MOXHO

6. BO3MOYHO, €CI ycIoBHbIE Kycr KOMIIIEKCOHATOB pa3anyaloTcs He MeHee yeM B 10% pa3
B. BO3MOXHO, €CJIM KOMIUIEKCOHATHI METAJIJIOB UMEIOT Pa3JINYHYI0 OKPACcKy

I'. BO3MOKHO, €CJIH YCIOBHBIE Kyer KOMILIEKCOHATOB Pas3inyaloTcs He MeHee 4eM B 107pa3

8. Uame Bcero B kauecTBe CTAHAApPTa /Jisl YCTAHOBJIEHHS THUTPAa PACTBOPOB KHUCJOT
HCIOJIB3YIOT:

a. Na2COs 6.Ba(OH); B. KOH r. CsHs(COOH)COOK — ruapodranar xanus

9. Touka HeHTPAJIbLHOCTH COBNAIAET C TOUKOH IKBMBAJIEHTHOCTH NPH TUTPOBAHUHU B
BO/JHBIX PacTBOpax:

a. c11a00H KHUCIOTHI CUIBHBIM OCHOBAHHUEM
0. c1a00r0 OCHOBAHUS CUIILHOM KHCIOTOMH
B. CUJIbHOH KMCIOTBI CUILHBIM OCHOBAaHHEM
I'. CHIBHOI'O OCHOBaHUS €j1a00# KHUCIOTOMH

JI. CHJIbHOM KHCJIOTBI c1a0bIM OCHOBAHHEM

10. Pacyer moTeHnMaja B TOYKe IKBHBAJIEHTHOCTH UIsi peakiuu Red: + Ox2 — Oxi+
Red2 npoBoauTcs mo popmyie:
n,E;. +n,E;) . Ox : Ox
=21 12 6.E=E1°+0059I [O,] B.E:E§+0059I [Ox, ]
n,+n, n, [Red,] n, [Red,]

a. E

11. MpousBenenue pacTBOPUMOCTH OKcaiaTa Kaabuusa K = 2,29.10°, PacrBopumoctb
OKCAJIaTa KAJAbIUs:

(omeem npedcmasums 6 eude X, X-107)
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11.3. OueHouHblIe cpeacTBA AJIsl IPOMEXKYTOUHOI aTTecTannu (B popMe IK3aMeHa).

INPUMEPHBIN IEPEYEHB BOITPOCOB K DK3AMEHY.

[Ipenmer u 3agaun aHATUTUYECKOW XUMUU. KayeCTBEHHBIN U KOJIMYECTBEHHBIN aHaJu3.
[Tonstue "anamuTuyeckuii curHai" M kiaccuuKalysg METOJOB XMMHUYECKOIO aHalu3a.
TpeboBanusi, mpeabsBIsieMble K AaHATUTUYECKON XUMUH.

OcHoBHbIE CTaIUU aHATUTUYECKUX onpeneneHuid. [Ipo6ooTdop u ero 3nauenue. TexHuka
0T0Opa NMpeaCTaBUTENbHOM MPOOI TBEPABIX, KUAKUX U T'a3000pa3HbIX BEILIECTB.
CriocoOsI pa3noxeHus mpod (MOKPHIA U CyXOi).

Knaccuukanuss MeTOJ0B aHATUTHUYECKOW XHUMHHM MO KOJUYECTBY AaHAIU3UPYEMOTO
BemiecTBa. CriocoObl OOHAPYKEHHSI U OIPEIEJICHUS JIEMEHTOB B aHAIUTHYECKON XUMHUH.
TpeOoBanusi, mnpeabsABIAEMble K  aHAIMTHYECKUM  peakuusM.  JpoOHBIA  H
CUCTEMAaTUYECKUN X0/ aHaIu3a.

Jaiite onpeneneHuss 1 0ObSICHEHUS MOHATUN: OOHAPYKEHHE U OIpe/IeJICHUE JIEMEHTOB,
XUMHUUYECKUI aHAIN3 U aHATU3UPYEMOE BEUIECTBO, aHAIUTUYECKAs IP0oOa, aHATUTHYECKAS
dbopMa sreMeHTa, aHATIUTUYEeCKas pPEaKIusl, aHaJTUTHYECKUH METOJ W aHAIUTUYECKas
METOJIMKA, AaHAJIMTUYECKUH mapaMerp, XUMHUYECKHME M  (QU3NYECKHUE  METObI
AHAJIMTUYECKON XUMHUH.

Crioco0bl pa3zieneHus MOHOB B aHANIUTHYECKOM Xxumuu. OcaxaeHue, OpraHudeckue u
HEOpPraHUYECKHUEe OCATUTEIIH.

Okctpakuusg. OCHOBHBIE MMAPAMETPhI, XapaKTEPU3YIOIINE SKCTPAKIUOHHOE pa3JeieHue U
KOHIIEHTPUPOBAHUE - CTENICHb U3BJIeUeHUs U QakTop paszneneHus. KoHcTaHTa SKCTpakuu
U ee CBA3b ¢ KO (UIIMEHTOM pacripesienenus. Pacuer umncna s3KkcTpakiuii, Heo0X0AUMBIX
U1l TIOJTHOT'O U3BJIEYEHUs] KOMIIOHEHTa B OpraHUuecKyto (azy.

Xpomarorpadguueckue MeToabl pasaeneHusa. Kiaccudukanms ux no npupoze ¢as,
MEXaHU3MYy pa3ziesIeHus, TEXHUKE BbIMOTHEHHUS.

Knaccudukanuss xpomarorpaduueckux METOJAOB B COOTBETCTBHU C IPUHITUIIOM
paznenenus (ancopOuMoOHHAs, MOHOOOMEHHas, Telb-XpoMaTorpadus).

bymaxnast u ToHkocmoiHas xpomaTorpadusi. TexHuKa BbITOJIHEHUS paboT. A1COpPOEHTHI,
BUIbl paBHOBecul, ycraHaBiuBaeMblx B TCX. Ilpumenenune TCX u OymaxHO#i
Xxpomarorpaduu B aHATUTHUYECKOW XUMUHU.

Paznenenne meronom ocaxnaeHus. M30upaTenbHOEe OCaXIEHME M pPAacTBOpeHHE (HA
npuMepe CyabPHIOB).

Pa30op cxembl X0/1a aHaIKM3a Ha KATHOHBI C IPUMEHEHUEM CYIb(pUaa HaTPHsL.
AHanutuyeckre KiacCu(puKaluyu aHUOHOB.

XUMUYECKOEe paBHOBECHE B TOMOIE€HHBIX CHCTEMax. 3aKOH JEMCTBYIOLIUMX Macc.
KoncranTa paBHOBecuHsl, ee GU3NMUECKUN CMBICTT.

WneanbHble U peajbHble XUMUYECKHe cucTeMbl. [1000uHBIE MpOoIecChl, KOTOpblE MOT'YT
MPOTEKaTh B PEAIbHBIX CUCTEMax. YpaBHEHHE MaTepHaabHOro OanaHca, Ko3(puuneHTs
KOHKYPHUPYIOIUX PEAKLINH.

KoHcTanTa M cTeneHp AuMCCOIUaMU 3JIeKTPOIUTOB. CHUIIbHBIE U clalble JIEKTPOIUTHI.
3akoH pa36asienus OcTBajibaa.

Honnas cuna pactBopa. AKTUBHOCTh M KOO (GUIIMEHT aKTUBHOCTH. TepMOIMHAMHYECKHE,
KOHIICHTPALlMOHHBIE U YCIOBHbIE KOHCTAHTHI PABHOBECHS, UX CBS3b.
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TUnsl T€TEpOreHHbIX CUCTEM, HCIOJB3YEMBIX B AHAIUTHYECKOW XMMHU. XUMHUYECKOE
paBHOBecMe B  cucTeMe 'pacTtBop-ocanok'.  IlpousBeneHue  pacTBOPUMOCTH.
Matemaruueckas CBA3b MEKIY PACTBOPUMOCTBIO U IIPOU3BEIEHUEM PACTBOPUMOCTH.
DakTOpBI, BIUSIONINE HA PACTBOPUMOCTH 0caaKkoB. ConeBoit 3 dexT.

Kpucrannmuueckue 1 amopgHbie 0CaiKH. Y CI0BUs X 00pa30BaHusl.

Buasl 1 npUuMHBI 3arps3HEHUsT OCaJKOB (COOCaXKJIEHME, MOCIIECOCaXIECHUE, afcopOLus,
OKKJTFO3HSI, HUHKITFO3US, U30MOPHHU3M).

HNonnzanus pactBoputeneil. Apronporonus. MonHoe npousBenenune Boasl, PH.
Henocratkn Teopum KucaoT M OcCHOBaHMW Appenuyca. [Iporonmurnueckas Teopus
bpencrena-Jloypu, ee 1OCTOMHCTBA, OTPAHUYEHHUS.

Knaccudukanus pacTBopuTeneil ¢ TOYKHA 3pEHHS MPOTOTUTHYECKOW TEOPHH KHCIOT U
ocHOBaHUH. OCHOBHBIE CBOWMCTBAa pPACTBOPUTENEH, BIUSIOLIUME HAa MPOTOJUTHYECKOE
IIOBE/ICHUE PACTBOPEHHOIO BELIECTBA.

Brruucnienne pH pacTBOpoB CHIBHBIX M CIa0bIX KUCIOT U OCHOBaHMH IMpPHU JTOCTATOYHO
BBICOKMX UX KOHLEHTPALUSAX.

Boeruncnenne pH pacTBOpOB CHIIBHBIX KHCJIOT M OCHOBaHUM IIpU HMX HHU3KHX
KOHLEHTPALUsX.

Boruncnenue pH pacTBopoB ci1abbIx KUCIOT U OCHOBAHUM IPU UX HU3KUX KOHIIEHTPALHIX.
Jucconumanusi MHOITOKUCIOTHBIX OCHOBAaHUI U MHOTOOCHOBHBIX KHCIOT. CTyleH4arble 1
IIOJIHbIE KOHCTaHThI Aucconuanuu. Berarcinenue pH pacTBOpOB MHOTOOCHOBHBIX KHCIIOT.
bydepubsie pactBoppl M ux cBoiicTBa. bydepHas eMKOCTb, €€ 3aBUCUMOCTb OT
KOHIIEHTPALMU KOMITIOHEHTOB. Brruncnenue pH OydepHbIX pacTBOpOB.

Boruncnenune pH pacTBOpOB rUApPOIU3YIOLINXCS COJIEH.

KoMI1ekcHbIe COETMHEHNS U OCHOBHBIE ACIIEKTHI MCIIOJIB30BAHUSA MX B aHAIUTUYECKOU
xumuu. KaTtnoHHble, aHMOHHBIE U HEUTpaJIbHBIE KOMIUIEKCHBIE cOeMHEHNs. [IpuMepsl.
[Ipounocte koMmIUIeKcOB. [lomHble W CTyneH4YaTble KOHCTAHTBl  YCTOMYHMBOCTH
KOMIUIEKCHBIX CcOoeuHeHHi. TepMoanHaMuyeckas W KHHETHYECKas YCTOMYMBOCTH
KOMIUIEKCHBIX COE€AMHEHUH.

Buyrtpuxkommnekcueie  coenuHenus — (BKC).  Cessp B momekymax — BKC.
JleHTaTHOCTBJINTaH/1a U XeJIaTHbIEe HUKIIBI B Mosekynax BKC, ux BausHue Ha MpoYHOCTH
BKC. ITpusectu npumepsl BKC, ncnonp3yeMbIX B aHAIUTHYECKON XUMUM.

OCHOBHBIE aCIEKTHI UCIIOJIB30BAHMSI OPTaHNYECKUX PEAreHTOB B aHAIMTUYECKON XWMHHU.
MexaHu3m JeUCTBUS OpPraHM4ecKMX peareHToB. DyHKINOHAIBHO-aHATUTHYECKHE
rpynnsl.  [IpenmymnecTBa HMCHOJIb30BaHUS OpPraHUYECKUX pEareHTOB Iepes He
OpPraHMYECKHUMHU.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU U OCHOBHBIE aCMEKThI UCIOIb30BaHUS UX B
aHanuTH4ecKor xmmuM, CTaHAapTHBIE NMOTEHIMAIbl M ypaBHeHHe HepHcra. Bnusnue
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX ITOTEHIMAJIOB HA HaIPaBIEHHUE OKUCIMTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKLIUN.

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

CymHOCTh TpaBUMETPUYECKOr0 MeTojna aHaiu3a. [IpsiMble M KOCBEHHbIE CHOCOOBI
rpaBumeTpun. OO1Ias cxema NpsMBIX TPABUMETPUYECKUX OMPEIeICHHH.
OcankoobpazoBanue. Kpucrammueckne 1 aMOpQHBIC OCAIKH, YCIOBUS UX 00pa30BaHUs.
[Ipenmy1iecTBa HCIIOJIB30BAHNS KPUCTAIUNIMYECKUX OCAIKOB B TPABUMETPHH.
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Ocaxnmaemass u BecoBasg (OPMBI OCAJAKOB, IMpPEAbSBIsEMble K HHUM TpeOOBaHUS.
TpeboBanus k ocaaurensiM. OCHOBHbIE HCTOUHUKHU 3arpsiI3HEHUS OCAIKOB.

Pacuersl B rpaBumeTprueckom aHanuse. Pacuet HaBecku, 00beMa ocaiuTens, pe3ybTaToB
aHanu3a. PakTop nepecyera.

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

OO0uue TpeOboBaHMsI K peakLsaM, JIEKALIUM B OCHOBE TUTPUMETPUYECKUX OINpEeIeHUH.
Turbl peakiuii, HCTIOJIB3YEMBIX B TATPUMETPHH, KIacCU(PUKAIIUSI METOIOB TUTPUMETPHUH.
Crnioco6b1 TuTpOBaHus, puMepsl. CrocOObI BRIPaXKEHUSI KOHLIEHTPAIMH B TUTPUMETPUH.
Koadduuuent nonpasku. MicxoaHbie BEMECTBA B TUTPUMETPUH U MPEIBSBIIEMbIE K HUM
TpeboBanuss. CriocoObl yCTaHOBIICHHUSI KOHIICHTPAI[UU PACTBOPOB.

OCHOBHbBIE HCTOYHUKH OIIMOOK B TATpUMETpHH. VI3MepuTenbHas 10Cy/1a U €€ Ha3HaYeHue.
Teopust KHCIOTHO-OCHOBHBIX MHIMKAaTOpoB. IHTepBan mpeBpalleHus MHIUKATOPA,
1oKa3aTesb TUTpoBaHus. MIHIuKaTopHbIe OMOKH, uX pacueT. OOmuMiA Moaxoq K BIOOPY
HUHJMKATOpa.

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

MeTo bl OKHCIEHUSI-BOCCTAHOBIEHUS B TATPUMETPUH, UX KIIACCU(PUKALUS.

KpuBble  OKUCINTEIBHO-BOCCTAHOBUTEIIBHOIO  TUTpoBaHUA. (CKadoK THUTPOBAHMS.
Bbruncnenue BEIMYMHBI OKUCIUTEIbHO-BOCCTAHOBUTENBHOIO MOTEHIMANIA B Pa3JInYHbIE
MOMEHTHI TUHTPOBAHMSI.

WHaukaTopel, NpHUMEHSEMBbIE B METOJAX  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHOTO
TUTPOBaHMs. PacueT HHAMKATOPHON OIIMOKH.

O0630p BaXHEWIIMX METOAOB  OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO  TUTPOBAHUA.
[lepmanranatomerpusi, ogomerpusi, Ouxpomaromerpus. IlepBuuHble U BTOpUYHBIE
cTaHAapThl. THAMKATOPHI, IPUMEPHI ONPEIECICHH.

MeToapl OcagUTEeNbHOTO TUTpoBaHUsA. KpuBble TUTpOBaHUS U OCHOBHBIE (AKTOPHI,
OINIpEACIAIOIIME BEIWYMHY CKauyka Ha KPHUBOM. ApreHromeTpuss U pPOJAHOMETPHS.
WHaukaTopel, NIpUMEHsEMBIE B OCaJUTEIbHOM TUTPOBAaHMHU. [Ipumepsl ocaanuTenbHOrO
TUTPOBAHUS.

KoMI1eKCOHBI 1 KOMITJIEKCOHOMETPHS, KpuBasi TATpoBaHUs. PaKTOPHI, BINSAIOIINE HA

BEJIMYMHY CKa4yKa HAa KpUBOW TUTPOBaHUA. MeTaimoxpomMHuble HHAUKATOpHI. [IprmMepht

KOMITNICKCOHOMETPHUICCKUX OHpC}IGJ’IeHI/Iﬁ



IInanupyemble pe3yabTaThbl 00y4eHHs 1Jis1 GOPMUPOBAHUS KOMIIETeH M

NHauKaTopbl 10CTHKEHUS
KOMIIETeHIINH

Pe3ysabTaTrnl 00yyeHus
(3HATh, YMeTb, BJIA/1ETh)

IMpouenypa
OLIeHUBAHMS

UK ork-1.2 ITpemaraer
UHTEPIIPETAIHIO
pe3yJIbTaTOB COOCTBEHHBIX
IKCIIEPUMEHTOB U PACUETHO-
TEOPETUYECKHUX paboT ¢
UCIIOJIb30BaHUEM
TEOPETUYECKHX OCHOB
TPATUIIMOHHBIX U HOBBIX
pa3ziesoB XUMUHU

3HaTh. TCOPCTUUCCKUC OCHOBBI

aHAJUTHYECKOMH XUMHH, CYLICCTBO
peaKHI/Iﬁ H IIPOLECCOB, UCIIOJIB3YCMBIX
B aHAJIUTHYECKOM XUMHH; TITPUHIUIIBI
u 00J1aCTH MCIIO/Ib30BaHUs OCHOBHBIX
XUMHYCCKOT'O aHajJIm3a.

00

METOJI0B

Nmets npeaACTaBJICHUC

0COOEHHOCTIX 00OBEKTOB aHAIM3A.

YMeThb: I0Ar0TaBINBaTh 00BEKTEI
HCCICAOBaHUA OJIs aHaJIM3a,
IIPpOBOAUTH SKCIICPUMCHTAJIbHBIC
HCCIEIOBAHUS 110 3aJaHHOM
MCTOJHKCEC, pa6OTaTB Ha altraparype,
HpHMeHHeMOﬁ B aHAJIMTHYCCKHUX
HCCICIOBAHUAX,

B.]'Ia[leTb: HaBbIKaMHU TTPUMCHCHUA

TCOPCTUUCCKHUX OCHOB npu

MMPOBCACHUHN AHAJIUTUYCCKUX peaKI_[I/II\/’I
JJIA

ONpCACIICHUA 9JICMCHTOB B

pa3IUYHBIX 00BEKTaX.

Co0ecenoBaHue 110
TeMe
J1a00paTOPHBIX
pabor.

(Cmotpu. BOIpocsl
TUISE TEKYIIETOo
KOHTPOJIST)
Brinosinenue
J1a00paTOPHBIX
pabor.

WK onk-2.1 PaboTaer ¢
XHUMHUYECKUMH BEIECTBAMH
C cOOJII0IeHUEM HOPM
TEXHHKH 0€30IaCHOCTH

3HaTh: MpaBuUa U HOPMBI TEXHUKU
6e30macHOCTH IpU paboTe ¢
XMMHUYECKHMHU PEaKTUBAMH U
¢uznyeckuMu npudopaMu

CobecenoBanue 1o
TemMe
1ab0paTOPHBIX
pador.

(Cmotpu. BOIpocCsl
TUTSE TEKYIIETO
KOHTPOJIST)
Beinonuenue
1ab0paTOPHBIX
pador.

N 1Konk2.4 ITpoBoaut
HUCCJIENOBAHMUS CBOIICTB
BEILIECTB U MATEPHUAJIOB C

3HaTh: OCHOBHBIE JOCTOMHCTBA U
HEJ0CTaTKU PAa3IMYHBIX METO/I0B
HCCIIEIOBaHUS CBOWCTB BEILIECTB U
MaTepHUaJIOB

Co0ecenoBanue 110
TeMe
J1a00paTOPHBIX
pador.




HCIIOJIb30BAHUEM CEPUINHOIO
HAYYHOTO 000pY/I0BaHHS

YMerhb: IpOBOAUTH IIPOCTHIE
oreparuu (kiaccupuKanus BEIeCTs,
cocraBieHue Gpopmyn, cxem
IIPOLIECCOB, IEPBUYHBII aHAJIA3
PE3yIbTATOB U T.II.) C YYETOM OOIIUX
3aKOHOMEPHOCTEH, POPMYIUPYEMBIX
B PaMKax aHAIUTUYECKON XUMHU

Ba A€CTh: TCOPECTUUCCKUMHU

npeaACTaBJICHUAMU aHAJIUTHUYECKOM

XHUMHU, OCHOBaMu XUMHUYCCKUX

MCTOJOB aHaJIn3a HCOPTaHUYCCKHX H

OpPraHu4YCCKuX COGHHHGHHﬁ,

METOJI0JIOTHEH  BBIOOpAa  METOJIOB

aHajIm3a, UMETDh HaBBbIKH nux

IIPUMCHCHUA IIpu IMPpOBCACHUH

AHAJIUTHYCCKHUX peaKuHﬁ JJIA
OIIPCACIICHUSA 3JICMCHTOB B Pa3JIMYHBIX

o0BeKTax.

(CMoOTpH. BOTIPOCHI
TUTST TEKYILETO
KOHTPOJISA)

Brinonnenue
71a00paTOPHBIX
pabor.

NJIKorke.1 [Tpeacrabnsier
pe3yabTaThl pabOTHI B BUJIE
OT4YeTa 10 CTaHAAPTHOMN
dbopme Ha PYCCKOM SI3BIKE

3HaTh: IpaBUIIa COCTABICHHUS
IIPOTOKOJIOB OTYETOB XUMUUYCCKUX
OIIBITOB, IPUMCHATH OCHOBHBIC
3aKOHBI XUMHUU TIPU 00CYKJIEHUU
IMOJIYUYCHHBIX PE3YJIbTATOB,
IIOATOTOBUTH OTUET O BEINIOJIHEHHOM
pabore.

YMeThb: peCTaBUTh PE3YIbTAThI
OTIBITOB U PACUETHBIX pabdOT COTIIACHO
TpeOOBaHUSAM B TaHHOH 00J1acTU
XUMHA

Bnaners: HaBBIKaMU TIPEJICTABICHUS
PE3YJIbTaTOB COOCTBEHHBIX HAYYHBIX
M3BICKAHUN B KOMIIBIOTEPHBIX CETSAX H
nH(POPMaITMOHHON HAyYHO-
o0OpasoBarenbHOM cpejie

Odopmnenue
OTYCTOB II0
71a00pPaTOPHBIM
paboTtam.

YI1ll. Kpurepuu oueHuBanus pe3yjbTaTOB 00y4eHUsI:

1. Heo0xoxuMo BBITOJHUTD BECh IIepeueHb Ja00paTOpHbBIX paboT (cM. myHKT 4.3.1.)
OrneHUBaeTCS TEXHHMKA BBITIOJHEHUS, OGOpMIICHHE OTYeTOB (Makcumym 60

0aIoB).

2. IlpemycmoTpeHo 4 yCTHBIX ompoca U 4 KoutokBuyMa. Kakas TeMa orieHuBaeTCst
MaKCHUMyM Ha 5 0aJuioB.



Jis mosydeHus 3adeTa 10 JUCHUILTUNHE HEOOXOIUMO BBIOJIHHUTH JIA0OpaTOPHBIE
paboThl, 0OPMUTH OTUETHI, OTBETUTH HAa BOIPOCHI TEKYIIEro KOHTPoJisi. HeoOxommumo HabpaTh
MUHEMYM 60 GasuIoB.

Kpurepun onieHuBaHus 0TBETOB Ha IK3aMeHe:
OueHka «Hey/10BJIETBOPUTEIbLHO)

(dparMeHTapHOE 3HaHUE MPEIMETA, OTCYTCTBIEC YMEHUN M HABBIKOB TPUMEHCHHS
METOIOB U MOIX0JI0B N3y4aeMOM JUCIUILINHBI TIPU PEIICHUH YIeOHbIX 3a1au (MeHee 50
OaJlIoB).

Onenka «YAOBJIETBOPUTECJIBHO»

HECHCTEMAaTU3UPOBAHHBIC 3HAHUS MIPEMETa, YACTUYHO CPOPMHUPOBAHHBIC YMEHHS U
HABBIKHM TPUMEHEHHS METOJIOB U MOAX0/I0B U3y4aeMOM JUCIUIUINHBI TIPU PEIICHUN YIeOHBIX
3amad (50-69 6annon).

Ounenka «xopouo»

B 11eJIOM, C)OPMHUPOBAHHBIE, HO CO/ICPIKAIINE OTACIbHBIC TIPOOEITbl 3HAHUS
npeaMeTa, yMEHUE MPUMEHSATh METOIbI U TIOIXOIbl U3Y4aeMOUl TUCIUIUIMHBI IPU PELICHUH
y4eOHBIX M MPAKTUYECKUX 33]1a4 C MUHUMAJIBHBIM KOJIMYECTBOM OIIMOOK
HEMPUHIIUIIUATIBHOTO XapaKTepa, HaJlu4re HaBBIKOB MPUMEHEHHS] METOAOB U TOX0JI0B
M3y4aeMO# NUCUUIUIMHBI IPU PelIeHUu Y4eOHbIX U mpakThuueckux 3aaa4d (70 - 85 6amioB).

OuneHka «OTJIUYHO»

chOpMHUPOBAHHBIE U CHCTEMATU3UPOBAHHBIC 3HAHUSA TTpeaMeTa, chopMHUpOBaHHBIE
YMEHUS M HaBBIKU PUMEHEHUS] METOJIOB U TIOJIX0/I0OB H3y4aeMOU JUCIUTUIAHBI TTPH
pelIeHnr y4yeOHbIX U MpakTHieckux 3anad (86-100 6aos).

[Tporpamma cocraBieHa B coorBeTcTBuHU ¢ TpedboBanusimu PI'OC BO no HanpaBieHuto
noarotoBku 04.03.01 Xumusi.

Pa3zpabdorunkm: \if&///w O~ JIOIICHT I"'H. Koponesa I'.H.
-
T,:/ S JIOLIEHT H.®. Anpenkosa

[Tporpamma cocraBneHa B coorBercTBUHU ¢ TpeboBanusiMu PI'OC BO no HanpaBieHUIo
noaroroBku 04.03.01 Xumus.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl aHATUTUYECKOW XUMUHU
«10 » anpenst 2021 r.  IIportokon Ne 4

3aB. kadeapoit 1.x.H., mpodeccop A.T'. IIpoiigakoB




Hacmoswas npoepamma, ne modicem dbims 80cnpouzsedera Hu 8 Kakoul hopme b6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopul-paspabomuuxa npocpammol.



