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Tunosble 3a1aHus 1JIsl KOHTPOJbLHOM padoThl 3 ceMecTp
Pa3nen 1. O61mme Bonpochbl aHAJTUTHYECKOH XUMMU.

Tunossle 3a1a4u:

1.Ilpu ompeneneHUH KOHIEHTPAIMH COJITHOM KHCIOTHI METOAOM KHCIOTHO-OCHOBHOTO THUTPOBaHUS
nosyueHsl cienytomiue konnentpauuu: 0.0998, 0.0995, 0.1002, 0.0997 mons/n. V3 npuBeneHHBIX JaHHBIX
paccuuTaiiTe cpenHee W ero JAoBepuTenbHBIM mHTepBan (mpu P = 0.95). Ouenurte BOCIPOU3BOIUMOCTD
onpenenaeHus (sr).

2.Ilpu omnpenenenun kouueHtpanuu wmemau(ll) B pacTBope METOIOM HMOJOMETPHYECKOTO THUTPOBAHUS
noJydeHsl cieayrone koHmentparmu: 0.0555, 0.0550, 0.0553 wmonw/n. M3 mpuBENEHHBIX JTaHHBIX
paccunTaiTe cpeiHee M ero AoBepuTesbHbI uHTepBas (nmpu P = 0.95). Ouenure BOoCpoU3BOAUMOCTH
onpeneneHus (sr).

3.Ilpu aHanu3e MOBEPXHOCTHOW MPHUPOAHON BOJABI Ha COJAEp)KaHUE CBUHIA (MKI/I) moOJsporpaduuecKkum
METOJIOM TOJIY4YEHBbI clenyroummue pesyaptatel: 2.4, 2.7, 2.5, 2.6, 2.5, 2.3. 3 npuBeneHHBIX TaHHBIX
paccuuTaiiTe cpenHee W ero JoBepuTenbHbIM mHTepBan (mpu P = 0.95). Ouenunte BOCIPOU3BOAMMOCTH
ompezeneHus (sr).

4.3 naHHBIX, MPUBEJICHHBIX HIDKE, PACCUNTANUTE CPEJIHEE U €r0 JIOBEpUTENIbHBIN nHTEepBai (mpu P = 0.95).
OneHute BOCIPOU3BOAUMOCTh ompeaeneHus (sr). JlaHHble ompeneneHuss XpoMa B CTOYHBIX BOJax
KPacUJIBHOTO TPOU3BOACTBA CEKTPOPOTOMETPUUECKUM MeTooM (MKr/mi): 0,25; 0,36; 0,29; 0,33.

5.J1ns1 onpeieNnieHus IMHKA B PACTUTEIILHOM ChIPbE METOJIOM WHBEPCHOHHOM BOJBTAMIIEPOMETPUH TTOTYUEHBI
cieayromue pe3yabTarsl (Mr/kr): 1.3, 1.8, 1.9, 1.6, 1.9. Paccunraiite cpeiHee U ero 10BEpUTENIbHBIA HHTEPBa
(mpu P = 0.95). Ouenure BOCIPOU3BOAUMOCTH OIPEIEICHHUS (S, ST).

[Ipu ompenenenun ¢eHona cHeKTPOoHOTOMETPUUECKUM METOJOM TMOJNYUYEHBI CIEAYIOUIHNE PEe3YNIbTaTh
(Mxr/mi): 0.055; 0.047; 0.053; 0.045; 0.048; 0.050; 0.052. PaccuuTaiite cpenHee u €ro JOBEPUTEIbHBIN
uHTepBan (nmpu P = 0.95). Ouennrte BOCIpOU3BOAUMOCTb OIPEIEIECHHUS (S, ST).

Paszpnen 2. Tunbl XMMHYECKHUX PeaAKIHIl U MIPOLECCOB B AHAJTUTHYECKOM XMMHHU

TunoBble 3agaun:

1.Paccuuraiite aktuBHOCTH HOHOB K+ 11 SO42- 8 0.0170 M pactBope cynbdara kamusi.

2.Beruucnuth u cpaBuuth pH pactBopos: 1) 0,1 M HC1 u 0,1 M CH3COOH; 2) 5%-noro pactBopa HC1 u
5%-noro pactsopa CH3COOH; 3) pactBopos, coaepxamux 7 /1 HC1 u 7 r/n CH3COOH cooTBeTCTBEHHO.
Paccuwnraiite aktuBHOCTH HOHOB Mg2+ 1 Cl- B 0.0330 M pactBOpe XJ10pHIa MarHus.



3Brruucnutek koHeHTpamuio nonoB HCOO-, H+ u pH B: 1) 0,03 M HCOOH; 2) 5%-nom pactBope HCOOH;
3) B pacTtBOpE, coaepxaniem 4,6 r/m1 HCOO
4.PaccuunTaiiTe peanbHy0 KOHCTaHTY KUCIOTHOCTHU a30TucTor kucioTsl B 0.1000 M pactBope xj1opuja Kaausl.
5.BBpIUKCINTh KOHCTAHTY AMCCOLMALIMK TUMETUIIaMuHa ,eciu B 0,2 M pactBope oH
nuccoruupoad Ha 7,42%, u pH atoro pacreopa.
6.Paccunraiite 3nauenue pH: a) B 0.1000 M pactBope CH3COOH; 6) ecu k 100.0 mi 3Toro pactBopa
no6asuth 30,0 mur 0.1500 M pactBopa CH3COONa.
7.Paccunraiite akTuBHOCTH HOHOB Mg2+ 1 SO42- B 0.0250 M pactBope cynbdara Maruus.
8.B 1 1 pactBopa conepxkurcs 0,1 mons CuSO4 u 2,4 moas NH3. BeraucianuTs KOHIIEHTPAIMIO CBOOOIHBIX
nonoB Cu2+, eci cuyuTaTh, 9TO 00pasyroTcs komiuiekcHbie HoHbl [Cu(NH3)4]2+.
9.Beruucnuth pactBopumMocts (Moib/n): 1) AgCl B Boze; 2) AgCl B 0,01 M KCl.
10.Cxonbko Mmumumnutpo 0,2 M HCI1 mano mpubasuts k 50 mit 0,1 M Na2CO3, uToObI MOTYYHTH PACTBOP C
pH 10,5?
11.150 mn Haceimennoro pactsopa AgCl mpubasneno 10 mi 3%-noro pactBopa NaCl. Kakas macca noHoB
cepebpa ocTaHercs B pacTBope?
12.PaccuuTaiite paBHOBecHy10 KoHleHTpanuio nonoB CHCI2COO- B 0.5000 M pacTBope ITUXJIOPYKCYCHON
kucyioTel mpy pH 2.00, ecn Ka = 5.00110-2.
13.bynet nu ocaxaarbest SrSO4 npu go6aBieHruu 5 M HackieHHOro pactBopa CaSO4 k 20 mi pacTBopa,
coaepxaniero 0,5 mr crponnusa’?
14.Paccunraiite 3HAYCHUE pH  BomHOrO pacTtBopa c 0.0100 M

KOHIIEHTpAIMeH pacTBOPEHHOTO BelecTBa: a) pochopHoit KUCIOThL; 0) muruapodocdara HATPUSL.
15.1Ipu xakoMm pH nHaunercs Boinaaenue ocagka Co(OH)2 u30,1M CoC12?

Pa3nen 3. MeToabl o0HApYKeHUSI M HACHTH(PUKALUH
Tumnossle 3a1a4u:

1.Ilpennoxute cxemy paszieieHusi U OOHApYKEHUs KaTHOHOB M aHMOHOB B PacTBOpE, COAEpKallleM HUTpPaT
HaTpus, HUTpaT MarHus u cyiabpar menu(Il). CocraBbTe ypaBHEHHUS COOTBETCTBYIOIIUX XUMHYECKHX
peakuuil. YKakute aHaIUTUYECKUH 3PPEKT B peakusix oOHapYKEHHUS.

2. Ilpemmoxxute cxemy pasaeneHus 1 0OHapy>KEHHsI KATHOHOB M aHHOHOB B PaCTBOPE, COAEPIKAIIEM HUTPATHI
Hukens, amomunus u xene3a(Ill). CocraBbTe ypaBHEHHS COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH. YKaKuTe
aHaUTHUYECKUH 3 (eKT B peakusx oOHapyKEHHSL.

3.IIpemnoxuTe cxemy pasjiesieHus: 1 00HapyKeHUSI KAaTHOHOB U aHHOHOB B PacTBOPE, COJEPKAIEM HUTPATHI
cepebpa, prytu (1) u meau(Il). CoctaBpTe ypaBHEHHUS COOTBETCTBYIOIIUX XUMHYECKHX PEaKIHUN. YKaKUTe
aHAIUTUYECKUH 2PPEKT B peaklusix oOHapYKEHHUS.

4 Ilpenyioxxute cxemy pas3zeieHusl 1 OOHapyKEeHUsl KATHOHOB U aHHOHOB B paCTBOpPE, COAEPIKAIIEM HUTPATHI
kagmus (II), menu(Il) u xene3za (II). CocraBbTe ypaBHEHHS COOTBETCTBYIOIIMX XHUMHUYECKHUX pPEaKIIMM.
VYkaxute aHanmuTH4ecKuil 3p(PeKT B peakuusax oOHapyKEeHUs.

5.IIpemnoxuTe cxemy pasaesieHust 1 00Hapy>KeHHsI KAaTHOHOB M aHMOHOB B PACTBOPE, COJEPKAIEM CYIb(aTh
nuHka, Hukens u skenesa(ll). CocraBpTe ypaBHEHUS COOTBETCTBYIOIIMX XHMHUYECKHX pEakUUi. YKaKUTe
aHATUTHYECKUH 3 (EeKT B peakusix oOHApYKEHHS.

6.Ilpennoxxute cxemy paszaeiaeHus U 0OHapYKeHUsI KATHOHOB M aHHOHOB B PacTBOPE, COJIEPIKAIIEM XIJIOPHIbI
kanpius, xkeneza (III) u amomuuua. CocraBbTe ypaBHEHHS COOTBETCTBYIOIIUX XHMHUYECKUX PEaKIIHM.
Vkaxute aHaaTuTH4IecKuid 2QGeKT B peaknusax oOHapyxeHus.Pazaen 4. MeTonbl BeIIEICHUS, pa3ieTIeHUs 1
KOHIEHTPUPOBAHUS



Pa3nes 4. Metoibl BblACNIEHNS, Pa3/I€TICHNS] U KOHLIECHTPUPOBAHUS

TumnoBsie 3anauu:

1.M3BecTHO, 4TO KOA(DPHUIIMEHT pacnpeneseHNs CATUIIUIOBON KUCIOTHI MEXKTy paBHBIMH 00bEMaMH BOJIBI U
xnopodopma nipu pH 3,00 pasen 1,3. PaccunraiiTe KOHCTaHTY paclpeeieHUs CATUIIUIOBOM KUCIOTHI, €CIIH
Ka,HA =1,5- 10-3.

2.Ilonocky xpomarorpaduyeckoil Oymaru ¢ HAHECEHHOW Karliell HCCIIeyeMOro pacTBOpa OIyCTUIIU B
WIMHIP ¢ IoJBMXHOM (hazoi (pactBop HCI — anteTon) Ha 2 yaca. [Tociie 3Toro 6yMakHyI0 MOJIOCKY BBIHSUTH
U3 HWIHH]IPA, OTMETUIIN MooxeHue Gpponrra pactBopurens (L

= 14 cm) u TmarensHo Beicymwid. s o6Hapyxenust mapranua(ll) u xenesa(Ill) ncnonp3yroT B KauecTse
pearenToB Oem3mauH u rekcanuanodeppar(ll) kamus cooTBeTCTBeHHO. PaccuuraiiTe pacCTOsSHHE OT
CTapTOBOM JIMHUM (X) AJI1 HAHECEHHUS] COOTBETCTBYIOLUX PEAareHTOB U OlleHUTE 3D (PEKTUBHOCTD pa3fiesieHus
no dakrtopy cenektuBHocTH [, ecau Rf nis Mn(I) u Fe(IIl) paBast 0,25 u 1,0 coorBeTcTBeHHO. BO3MOXKHO
JIM pazJielieHne U oOHapyKeHHE BHIOPAHHBIX KOMIIOHEHTOB B YCJIOBHUSIX dKCIIEpUMEHTA?

3.Kakoii o6mmit 06bem pactBoputens (CHCI3) HeoOxoauM a1 MOHMKEHHUST KOHIIEHTPAI[MU BEIIeCcTBa X 110
1,0 - 10-4 M, ecnu 25,0 mu 5,0 - 10-2 M pactBopa X mpo3KCTparupoBalid nopuusiMu pactsoputess mo 10,0
wit. Koaddumment pacnipenenenust X paBeH 35.

4.Tlomocky xpomarorpadudyeckoil Oymard ¢ HAaHECEHHOM Karlied MCCIeIyeMOro pacTBOpa OIYCTHUIH B
WIHHIP ¢ IoBrkHOMU (aszoii (pactBop HCI — aneTon) Ha 2 gaca. [Tociie 3Toro 6yMakHyI0 MOJIOCKY BBIHSUTH
U3 HWIMH]Ipa, OTMETUIIH MoIokeHue pponra pacteopurens (L

= 14,5 cM) u TmarensHo Beicymwin. s oOnapyxkenust Bucmyta(lll) u xagmus(Il) ucnons3yroT B kauecTBe
peareHToB 8-OKCUXUHONUH + 12 1 cynbhua HaTpUs COOTBETCTBEHHO. PaccunTaiite paccTosiHuE OT CTapTOBOIL
JUHUH (X) 17151 HAHECEHHUS COOTBETCTBYIOIINX PEAareHTOB U OIIeHUTE YPPEKTUBHOCTD pa3zesieHus 1o Gpaktopy
cenektuBHocTH [, ecu Rf st Bi(11D) u Cd(II) paBnst 0,99 u 1,0 cooTBeTcTBeHHO. BO3MOXKHO 111 pa3aeneHue
¥ 00OHApYKCHHE BEIOPAHHBIX KOMITOHEHTOB B YCIIOBHUSX dKCIIEpUMEHTA?

Pa3nena 5. Xumuuyeckue MeToabl aHAJIN3A
TunoBele 3a7aun:

1.Paccunraiite rpaBuMmerpuueckuii gaxrop F mpu ompenenenun NiO, ecin rpaBumMeTpudeckoil Gpopmoit
cyxuno coenuaenne Ni(C4H7N202)2.

2.HaBecky ¢ochopaoro ynodpenus maccoii 0.1573 r pa3inoxuiar KOHIICHTPUPOBAHHOW a30THOW KUCIIOTOM.
[Tocne paszbaBnenust ocamunu PO 3- B Buae coemumneHust coctaBa (COH7N)2H3PO4[112MoO3. Macca
BBICYIIIEHHOTO OCajika okasanachk paBHOU 0.4958 r. I'paBumMerpuyeckas u ocaxaaemas GopMmbl B JaHHOM
ciydae coBnaaarT. Paccumraiite maccoByto go:io (%) P205 B mpobe.

3.IIpoby rnaznoit ma3u maccoit 1.5318 r, coxepxameit xmopomunutud (C11HI1202N2Cl12), narpenu B
3arnasHHOM aMIyle ¢ MeTaIMYecKuM HatpueM. Ilocie cooTBeTCTBYIOLIEH MOATOTOBKM MPOOBI OCaJMIH
xyopua-uonsl B Buse AgCl. Macca rpaBumerpudeckoit ¢popmsl paBHa 0.01918 r. PaccuuTaiite MaccoByo
noto (%) XJIOpOMUIIUTHHA B TIpo0Oe.

4.Tlpu cranmapTu3anuy pactBopa xyopuaa maraus u3 20.0 M ocaanimm marauit B Bune MgNH4PO4[16H20
u nocie npokanuBanus noayunian 0.1050 r Mg2P207 (rpaBumetpuyeckas gopma). KakoBa KoHIIEHTpamus
ucxoanoro pactsopa MgCI2? M(Mg2P207) = 222.55, M(MgCl2) = 95.21 r/moub.

5./lns ananuza rexanueckoro NaCl B3sumn aBe HaBecku. U3 onHo# HaBecku 0.1350 r momyunm 0.2826 r AgCl.
B npyroit nanum conepxkanue Biaru — 4.05%. Haiimute maccoByto gomto NaCl B cyxom mponaykre (%).
M(NaCl) = 58.44, M(AgCl) = 143.22 r/mo7b.

6.13 naBecku cmecu CaCO3 u SrCO3 maccoit 0.3500 r nocne mpokanuBanus noxyuniu 0.2231 r okcuaoB.
KaxkxoBbl maccoBsie qoiu (%) CaCO3 u SrCO3 B ucxoanou cmecu?



7.3 naBecku ctanu 0.6677 T momyunnu 0.1010 r Ni(C4H7N202)2 u 0.2472 r PbMoO4. KakoBbl MaccoBbie
nonu (%) Ni u Pb B cranu?

8.Ipoby maccoit 0.5625 1, comepxkameir 10% BaO, pactBopmin B kuciore. CKOJIBKO TI'paMMOB
mtuicynspata (C2HS)2S04, yantsiBas 30% U30bITOK, HY)KHO B3SITh JUIsI TOMOT€HHOT'O OCaXACHUS Oapus
B Bujie BaSO4?

9.Kakoii 06bem 3,5%-H0T0 pacTBOpa, moaydeHHoro pactsopenueM (NH4)2C204[1H20 B Boae, motpedyercs
JUTSL OCKJIEHUs oKcayiata Kanblus u3 HaBecku 0,15 r amatuta Ca3(PO4)2[1CaCl2 npu cTeXHOMETPUIECKOM
COOTHOILIEHUH Pearupyromux BemecTs?

10./Ins onpeneneHust AMOKCUAA KPEMHUSI B IPUPOJHOM CHIIMKaTe ObuTa B3siTa HaBecka cuiukata 0.5050 r.
Macca TUrIs ¢ IpOKaJeHHBIM JUOKCUIOM KpeMHUs Obuta 8.7360 1, a mociie 00paboTKH TIIaBUKOBOM KHCIIOTOM
U pokanuBaHusi oHa coctaBmiia 8.4350 r. Paccuuraiite conepkanue TMOKCHUIa KPEMHHUS B CHIIMKATE.
11.ITocrpoiite kpuByto tutpoBanus 10 mum 0,1 m KCl 0,05 m pactBopom Hg2(NO3)2. Kak B merone
MEPKYPOMETPHUECKOTO TUTPOBAHUS (PUKCUPYIOT KOHEUYHYIO TOUKY TUTPOBAHUS?

12.Ha tutpoBanue 50.00 mMa pacTBopa, coiepaIiero ColssHyr0 U GochopHYI KHCIOTY, U3PACXO0BAHO
25.00 M 0.1000 M pacTBOpa rHAPOKCUIA HATPUS B TPUCYTCTBUM METHUIIOBOTO KpacHoro. Eciiy npoaomkuTh
TUTPOBaHKE B IPUCYTCTBHH TUMOJIOBOT'O CUHET0, TO pacxoayercs emie 10.0 Ma pacTBopa ruIpoOKCH/Ia HATPUSL.
Paccunraiite KOHIIEHTpAUU CONSTHOM U (HOCHOPHOI KUCIIOT.

13.IToctpoiite kpuByto TuTpoBanus 20 mu 0.1000 M pactBopa maBeneBoit kucinoTsl (Kal=5.62[110-2,
Ka2=5.89(110-5) 0.1000 M pactBopoM ruapokcuaa Harpus. IlombepuTe TakoW WHIUKATOP, HYTOOBI
HOTPEIIHOCTh TUTPOBAHUS He npesbliaia 1 %.

14.Ha tutpoBanue (mpu pH = 2) 20 mn pactBopa HUTpaTa TOpUS B NPUCYTCTBUU HUPOKATEXHMHOBOI'O
¢uoneroBoro uzpacxoaorano 15,20 miu 0,025 M pactBopa DITA. Paccuurars maccy Topusi B pacTBOpe.
15.TToctpoiite kpuByto TutpoBanus 10 mi 0.1000 M pactBopa MmoHoXxI0pyKcycHO# kuciotsl (Ka=1.350110-
3) 0.2000 M pactBopoMm ruapokcuga HaTtpus. Paccuurtaiite mnorpemHocts TuTpoBanus (%) mpu
UCIOJIb30BaHUU UHAUKATOpa 6pomTuMonoBoro cunero (pT 7.3).

16.Hasecky tpuokcuaa xpoma 0,0921 r pactBopuiu, oopadoranu KI u BbiaenuBiuiics ol OTTUTPOBAIU
23,75 mn pactBopa Tuocynbdara Hatpus ¢ T (Na2S203) = 0,01354 r/a. Onpenenure B HpOLEHTaX
conepxanue CrO3 B obpasire.

17.Ckonbko rpaMMOB Meu 0OHApPY>KEHO B pacTBOpPE, €CJIM Ha TUTpoBaHue 10 Mi1 3TOTO pacTBOpa 3aTpaueHo
15,20 cm3 0,0300 M pactBopa D/ITA B mpuCyTCTBUU UHAUKATOpA Mypekcuaa?

®epmenTtaTuHas peakuus (KM = 2.7.10-3 moinb/n) nonaBiseTcst KOHKYpeHTHbIM nHruoutopom (KI=3.1.10
® monb/nm). Konnentpamus cy6ctpara pasHa 3.6. 10-4 Mons/n. CKOIbKO MHIHOMTOpa MOHANOOMTCS s
nojaBieHus peakuuu Ha 65%? Bo ckombko pa3 HaJAO MOBBICUTH KOHILEHTPAIMIO cyOcTpaTa, 4YTOOBI
YMEHBIIUTD CTENIEHb MT0AaBIeHUs 10 25%?

18./ln1 HexoTOpoil (epMEeHTaTUBHOW peakiMu KoHCTaHTa Mwuxasmuca paBHa 0.035 monw/n. CkopocTh
peakiuu npu koHreHTpanuu cyocrpata 0.110 momns/n paBua 1.15.10-3 mons/(nl]c). Haligute MakcumMaabHyIO
CKOPOCTb 3TOM PEAKIUU.

19.PaccunTaiite KoHIIEHTpaIUIo HeKoOHKYypeHTHOTo HHTHouTOpa I (KI=2.9.10-4 MOIB/1T), HEOOXOAMMYIO JIIIs
90%-Hor0 Mo1aBIeHUsT (PEPMEHTATUBHON PEaAKIINH.

Tunosbie BONPOCHI K IK3aMEHY
IIpoBeaeHue MpoOMeKYTOYHOM aTTECTALMU POXOAMT B BHAE IK3aMeHa

IlepeueHb BONpocoB K IKk3amMeHy (3 cemecTp)

1. KauecTBeHHBI M KOJMYECTBEHHBIM aHAIN3 HEOPTaHMYECKUX W OPTraHWYECKHUX BELIECTB.
Xumnueckue, (puzndeckue M Ouonornyeckre Meronsl aHanuza. CoBpeMeHHbIe TpeOOBaHUS K
METOJaM AaHaJIU3a: IPABHIBHOCTb, BOCIPOM3BOJAMMOCTb, CEIEKTUBHOCTH, JKCIIPECCHOCTB,
BO3MOKHOCTb aBTOMaTU3ALIUHU.

2. Ananutnueckuit curHan. Knaccudukanus norpemnocreld ananuza. CucteMatudeckue u



ciy4aiiHble norperHocTy. [IpaBuibHOCTD U BOCIIPOU3BOAUMOCTH. MEeTO0/1bI OIIEHKH IPABUIILHOCTH
aHaJM3a: MCIOJb30BaHUE CTAHIAPTHBIX OOPAa3IOB, METOJ J00aBOK, COMOCTABJICHUE C JIPYTUMH
METOdaMHU aHaJIN3a.

3. OneHka BOCHPOM3BOAMMOCTH  pE3ylbTaTOB  aHalu3a: JUCHEpCUs, CTaHAapTHOE
OTKJIOHEHHE. VICKIIIoueHue pe3yiabTaToB-MPOMAaxoB. J[OBEpUTENIbHBII MHTEPBAI NpPHU 3aJaHHOU
JIOBEpUTEIIbHOM BeposiTHOCTU. CpaBHEHUE METOJIOB 0 BOCTponu3BoauMocTh. Kpurepuii urepa.
CpaBHeHME CpeTHUX JBYX BHIOOPOYHBIX COBOKYITHOCTEH, l-pacripeseienue.

4. XapakTepucTuKa 9yBCTBUTEIHLHOCTH METOOB aHAIM3a: Mpe/ied OOHAPYKEHUS, HUKHSS U
BEPXHSISI TPAHUIIBI OTPEIeNIIeMbIX cofiepkanuii. ['paduueckoe mpepcrapieHue JaHHBIX aHAIN3A.
[Toctpoenue rpagyupoBOYHOro rpadrka, METOJl HAMMEHbBIIUX KBaJPaTOB.

5. OCHOBHBIE THUIIBI PEAKIIMA, UCTIOJIb3YEMbIX B aHAIUTHUYECKOW XMMHUH: KUCIIOTHO- OCHOBHBIE,
OKHCJICHUSA-BOCCTAHOBJICHHS, KOMIUIEKCOOOpA30BaHUs; MPOILECCHl OCAKICHUS- PACTBOPEHHUS.
AKTUBHOCTH U KOHIIeHTpalus. MonHas cuia pactBopa.

6. [TonsTne o0 KOHKypupyromux peakuusax. OOmas (aHaJUTHYecKas) KOHIIEHTpAIMs.
Koadduument koHKypupyromei peakiuu (MojabHast J0s).
7. KoHcTanThl paBHOBECHS: TEPMOJIMHAMHUYECKAs], peaibHas M YCIOBHAs, UX B3aUMOCBS3b.

@DakTOphl, BIUAIOIIME HA PABHOBECHE: KOHICHTPALMs PEarupyrolluX BELIECTB, TEMIEparypa,
VOHHAs CUJIa, IPUPOJA PACTBOPUTENS, KOHKYPUPYIOLIUE PEAKIIHH.

8. [Iporonutnyeckas teopust bpencrena-Jloypu: noHATUS KUCIOTHL, OCHOBaHUS, aMOIuUTa,
COIPSKEHHON KUCIIOTHO-OCHOBHOM napbl. Poiib pacTBOpUTEINS B XMMUYECKON peakluu IepeHoca
IIPOTOHA.

9. KucnorHsle u OCHOBHbIE CBOMCTBAa pacTBOpHUTENCH. ABTONPOTONN3aM(UIPOTHBIX
pactBoputene. KuciaoTHO-OCHOBHBIE paBHOBECHS B HEBOJHBIX pAacTBOpUTENSAX. BnusHue
IPUPOBI PACTBOPUTEIIS HA CHITy KUCJIOT U ocHOBaHMM. Husenupyromee u nuddepenuupyroniee
JIECTBUE PACTBOPUTEIICH.

10.  Beruncnenne pH B pacTBOpax CHIIBHBIX M CJIa0BIX KHCIOT M OCHOBaHHWH, aM(oiIMTOB.
Bydepublie pactBopbl. Beiunciienue pH u emxoctu OydepHbix pacTBOpoB. bruonornuecku BaxHbie
O0ydepbl. KncinoTHO-0CHOBHOE paBHOBECHE B paCTBOpPaX aMHUHOKHUCIIOT.

11.  KowmmekcHble COEIMHEHUS U MX XAPAKTEPUCTUKH. THIBl KOMILJIEKCHBIX COEAUHEHMH,
UCIOJIb3YEMbIX B aHAIUTUYECKOM XMMuHU. KoopAauHalMOHHOE YHMCIO KOMILIEKCOOOpa3oBaTes.
JleHTaTHOCThIMTaH/A.

12. CryneHuaTsle M OOIIME KOHCTAHThl YCTOWYMBOCTH. VICIONB30BaHHE KOMILJIEKCHBIX
COEIMHEHUE JUIsl OOHAPYKEHUS, MACKUPOBAHUS, pa3/IeIeHNs, KOHIICHTPUPOBAHUSL U ONpeAeTIeHUs
JJIEMEHTOB.

13. OnexTpoaHslii moreHiman. YpasHenue HepHcra. [loHsiTHE O CTaHIAapTHOM U pealbHOM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM — IOTeHIUane. DPakTopel, BIHAKONIME HA  BEIUYHUHY
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO MOTeHIMAaNa: KOHIICHTPALlUH OKHCJIEHHON "

BOCCTaHOBJIEHHOM (opM, HOHHAs Cuia, TeMIepaTypa, KOHLEHTpalus HOHOB BOAOPOJA,
00pa3oBaHNe KOMITJIEKCHBIX U MaJIOPaCTBOPUMBIX COETUHEHUI.

14.  TlpousBeneHue pacTBOPUMOCTH. CBsA3b paCTBOPUMOCTH M MPOU3BEAECHUS PACTBOPUMOCTH.
@akTOphl, BIMAKOIIME HAa PAaCTBOPUMOCTb. BakHeWIMe OpraHM4eCKMEe M HEOpraHW4eCKHe
OCaUTEIIN.

15. Oprannyeckue pearcHTbl B aHAIUTUYECKOM XUMUU. TeopeTnyeckue OCHOBBI NENCTBUS
OpraHMuYeckux peareHToB. [loHATHE O (QYHKIMOHAIBHBIX AHATUTHUYECKUX Tpymnnax. OCHOBHbIE
THUIIBI COEIMHEHHH, 00pa3yeMbIX C y4acTHEM OPraHUYECKUX peareHTOB. XenaThl U UX CBOMCTBA.
16. Brei6op metonma anammza. OT6op mpoObl (cpemssisi mpoda, ee MPeACTaBUTEIBHOCTh U
pasmep). IloaroroBka mpoObl k aHATU3Y (pa3IokeHHe OMOIOTHYECKOT0 00BEKTa; MOKPBIE U CyXHe
METOJIbl PA3JIOKEHMsI; aHaluu3 0e3 pas3IoKEeHUs; OTIEJICHHE MEIIAIUX KOMIIOHEHTOB).
W3MepeHne aHaIuTUUECKOTO CUTHAA.

17. CyImHOCTh TPaBUMETPUUECKOIO METOJla aHajiu3a, €ro JOCTOMHCTBA U TNPUMEHEHHE B
aHanu3e OMoIornuecKux 00bEeKTOB. [IpsiMble 1 KOCBEHHBIE MeTO/Ibl. TpeboBaHus K OcakJaeMoil u
BecoBoil (hopmam. ['paBumMeTpuueckuit pakTop.

18.  VYcnoBus monydeHus KpUCTAIUIMIECKUX U aMOP(MHBIX 0CaIKOB. BUbI 3arpsi3HEeHNS OcaIKa:
COBMECTHOE OCAKIEHHUE, COOCAKIACHHE, ITOCIEIYIOIIEE OCAKIECHUE. Y CIIOBUS

MOJTYYCHHUSI YUCTBIX OCaAKOB. [IpumMephl ompeneneHuii: BOAbI B TBEPABIX OOpaslax; KajbIlus,



MarHusi, cepbl, ocopa — B OpraHMYECKHX COCAMHEHUSIX.

19. OO0mue cBeACHUS O TUTPUMETPUUECKHX MeToiax. VX MOCTOMHCTBA M NPUMEHCHHE B
aHaynmze Oumonorudecknx o0bekToB. Kimaccupukamnus metonoB. TpeboBanwusl, peabsIBIsIEMbIE K
pEaKIHsSIM B THTPUMETPUYCCKOM aHaju3e. BUasl THTpOBaHUSI.

20.  Touyka 3KBUBAJICHTHOCTH M KOHEYHAsI TOYKA TUTPOBaHUS. MeTOIbI 0OOHAPYKEHHSI KOHSUHOMH
TOYKH TUTPOBaHUs. VICTOYHHMKHM TOTPENIHOCTEH B TUTPUMETPUYECKOM aHanmu3e. llepBuyHbIC
CTaHJApTHI, TpeOOBaHUS, IPEAbsBIsieMble K HUM. Dukcanaibl. BropudHbiecTaHaapThI.

21. KucnoTHo-oCHOBHBIC MHIMKATOpHL. VIHTEpBaN mepexoia OKpacku HHAWKATopa. BeiOop
MHAMKATOpA JIJIs1 YCTAaHOBJIEHUSI KOHEYHOHN TOUYKU TUTpOBaHMs. OMIMOKN TUTPOBAHUS.
22. Brluucnenue OKHUCIUTEILHO-BOCCTAHOBUTENILHOIO MOTEHIMANIA B Pa3IUYHbIe MOMEHTHI

TUTPOBAHMUA. HOCTpOCHI/IC KPHUBBIX OKHCIIMTCIBHO-BOCCTAHOBUTCIBHOI'O TUTPOBAHUA. MeTO,Z[I)I
O6Hapy)KeHI/ISI KOHEYHOM TOYKH TUTPOBAHUA. OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC HHIAUKATOPHI.

23.  Honomerpus. OOmas xapakTepucTHKa METOJa. Y CIOBHS ONpEAeNICHUs OKUCIUTEIeH U
BoccTanoButeneil. Kpaxman kak unaukarop. Mogomerpuueckoe onpenenenue meau(ll).
24.  llepmanranaromerpus. OOmas xapakTepucTuka MeToja. lIpuroroBieHue pacTBopa

IepMaHraHara Kajiugd U €ro YCTOfIqHBOCTB. HepBI/I‘-IHBIe CTaHAapThl B NCPMAHIaHATOMCTPUMU.
CranmapTu3anusi pacTBopa INepMmaHraHata kanus. OTmpelneneHue coJieil xKene3a, HUTPUTOB,
MEepPOKCHUa BOJIOPOA, "OKUCIAEMOCTH" BOJIBI.

25.  buxpomarometpusa. OOmias xapakrepuctuka meroga. OOHapyKeHHE KOHEYHON TOUKH
tutpoBanus. Onpenenenue coiueil xemnesa.
26. [IpumeHeHre aMHHOMOIUKAPOOHOBBIX KHCIOT W HX COJIeH (KOMIUIGKCOHOB) B

TUTpUMETpUIEeCKOM aHam3e. CriocoObl KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHus. OOHapyKeHHe
KOHEYHON TOYKH TUTPOBaHUA. MeTauioXpOMHbBIE HHIUKATOPHI. OmpeneneHne Kanblius, Maruus,
xKere3a, MEH, ATFOMUHUSL.

31. TeopeTnyeckre OCHOBBI DIICKTPOXMMUYECKHX METOJIOB. ODJICKTPOXMMHYECKas sueiKa.
Krnaccudukanus 3JeKTpOXUMHYSCKAX METOJIOB aHAIH3a. IHIUKATOPHBIE AJIEKTPOJIBI U AJIEKTPOIBI
CpaBHEHWSI.

34. [TorennmomeTpudeckue MeTonbl. IIpsiMas MOTEHIMOMETPUS M TMOTCHIMOMETPHUYIECCKOE
tuTpoBanue. Kiaccudukanuss  MHIAMKATOPHBIX — 3JeKTpoaoB. MoHomerpusi.  [Ipumepsi
MPAKTUIECKOTO TPUMEHECHUS.

35.  Bonbramnepomerpus. CymHOCTh MeTO/1a U Kiaccupukanus. MHAUKaTOpHbBIE SJEKTPOIBL.
[Momsiporpadusi.  [lonsiporpaduyeckas BonHa. YpaBHeHue WMnpkoBuua. KadecTBeHHBIN u
KOJIMYECTBEHHBIN MONSApOrpadUuecKuil aHaIIU3.

36. Kynonomerpusa. 3akonbr @apanes. [Ipsmas KyloHOMETpHS U KYJIOHOMETPHUUYECKOE
TUTpOBaHue. [IpuMepbl MPaKTUYECKOT0 IPUMEHEHHUS.
37. CylrHOCTh KMHETHYECKUX METO0B. KartamuTuueckwii M HEKaTaJTUTUYSCKUN BapHaHTHI

KMHETUYECKUX METOJIOB; HMX UYBCTBUTEIBHOCTh M CEJIEKTUBHOCTh. THIBI HMCHOJIB3YEMbIX
KAaTAJIUTUYCCKUX U HEKATAJIUTHYCCKUX peaKuHﬁ: Croco0bI OMpCACIICHNUA KOHLCHTPAIUU I10
JTAHHBIM KHHETUYECKUX U3MEPEHUM.

38. Knaccudukanus MeTol0B pa3feleHdus M KOHIEHTpUpoBaHUS. (OCHOBHbBIE TOHSITHS,
KOJIMUECTBEHHBIC XapaKTEPUCTUKH (KOHCTaHTa U kod(dduimMeHT pacmpeneneHus, KodphUIueHt
pasneneHus).

39. OKCTpakuusi Kak METOJ pa3JieleHuss U KOHUEHTpUpoBaHHs. KoHCTaHTa 3KCTpaKLUU.
®dakTop pazaeneHus. Y CIOBUs SKCTPAKIIUN HEOPTaHUIECKUX U OPTaHUYECKUX COCTMHEHUM.



