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TumnoBble 3a1aHNs 1JIsI KOHTPOJIbHOM padoThl 3 ceMecTp
Paznea 1. O01mue BOpochl AaHAJTUTHYECKO XUMHUH.
Tumnossie 3a0a4:
1.Ilpu ompeneneHny KOHILEHTPAIMKA COJITHOW KHCJIOTBI METOJOM KHCJIOTHO-OCHOBHOTO THTPOBAHUS
nostydeHsl cnenyromnue konnentpamuu: 0.0998, 0.0995, 0.1002, 0.0997 monw/n. V3 nmpuBeaeHHBIX JaHHBIX
paccuuTaiiTe cpeiHee M ero jAoBepuTenbHbIM mHTepBan (mpu P = 0.95). Ouenurte BOCHPOU3BOIUMOCTD
onpeneaeHus (Sr).
2.1lpu ompenenenun koumneHTpanuu wmenu(ll) B pacTBOope METOIOM HOAOMETPUYECKOTO TUTPOBAHUS
nonydeHsl cneayromue KoHmentparuu: 0.0555, 0.0550, 0.0553 wmonw/n. U3 npuBedeHHBIX JTaHHBIX
paccuuTaiiTe cpeaHee M ero JMoBepUTeNbHBIM WHTepBad (mmpu P = 0.95). Onenure BOCTPOM3BOIUMOCTH
ornpeaeneHus (sr).
3.Ilpu aHanmm3e MOBEPXHOCTHOW MPHUPOJHON BOJBI Ha COJACpXaHHWE CBUHIA (MKI/N) MOISporpaduyeckum
METOZIOM TOJIy4YEeHbl clenyrlue pesyiabrarel: 2.4, 2.7, 2.5, 2.6, 2.5, 2.3. V3 npuBeIeHHbIX JaHHBIX
paccuuTaiTe cpeiHee M ero AoBepUTeNbHbIM mHTepBan (rmpu P = 0.95). Ouenurte BOCIPOU3BOIUMOCTD
ornpeneneHus (sr).
4.V13 naHHbBIX, IPUBEJICHHBIX HUXE, paCCUUTANTE CpeaHee U €ro J0BepUTeabHbIN nutepsai (mpu P = 0.95).
OueHure BOCHPOM3BOAMMOCTH ompeneneHust (sr). JlaHHble ompeneraeHUuss XpomMa B CTOYHBIX BOJAX
KpPacCWJIBHOTO TIPOU3BOICTBA CIIEKTPOPOoTOMETpUIeCKUM MeToaoM (Mkr/mi): 0,25; 0,36; 0,29; 0,33.
5.Ins ompeneneHuss IUHKA B PACTUTEIBHOM CBIPb€ METOJAOM HMHBEPCHOHHOW BOJIBTAMIEPOMETPUU
MOJIydeHbl cieayromue pesyiapraThl (Mr/kr): 1.3, 1.8, 1.9, 1.6, 1.9. Paccuuraiite cpennee u ero
noBepuTenbHbIA nHTEpBal (pu P = 0.95). Onenure BOCIpou3BOAMMOCTD ONIPeACIICHUs (S, ST).
[Ipu omnpeneneHum ¢eHona CrHeKTPoHOTOMETPUUESCKUM METOJIOM TIOJNYYCHBI CICAYIOIMHNE PEe3yIbTaThl
(mxr/min): 0.055; 0.047; 0.053; 0.045; 0.048; 0.050; 0.052. Paccuuraiite cpemHee W €ro JOBEPUTEIIBHBII
unTepsai (mpu P = 0.95). Onenure BOCIpOU3BOAUMOCTb ONIPeaeIeHus (S, ST).

Paspnen 2. Tunbl XMMHYECKHUX peaKkUMil U IPOLECCOB B AHATUTHYECKON XUMHHU

Tunosele 3axaun:

1.PaccunTaiire aktuBHOCTH HOHOB K+ 11 SO42- B 0.0170 M pactBope cynbdara Kamusl.

2.Boraucnute u cpaBauth pH pactBopos: 1) 0,1 M HC1 u 0,1 M CH3COOH; 2) 5%-noro pactsopa HC1 u
5%-noro pactBopa CH3COOH; 3) pactBopos, coaepxkamux 7 /1 HC1 u 7 r/m CH3COOH cooTBETCTBEHHO.
PaccuuTaiite aktuBHOCTH HOHOB Mg2+ 1 Cl- B 0.0330 M pacTBOpe XJ10pHuaa Maraus.



3Boruucnuth kKoH1eHTpanuo nonoB HCOO-, H+ u pH B: 1) 0,03 M HCOOH; 2) 5%-n0oM pactBope HCOOH;
3) B pactBOpe, coaepxauiem 4,6 r/m HCOO
4.PaccuMraiiTe peajbHyl0 KOHCTAHTY KMCIOTHOCTH a30TucToi KucioThl B 0.1000 M pacTBOpe Xnopuja Kaaus.
5.BBIYMCINTh KOHCTAHTY AUCCOLMALIMU AUMETHIaMuHa ,eciau B 0,2 M pacTBope oH
nucconuupoBan Ha 7,42%, u pH storo pactsopa.
6.Paccunraiite 3nauenue pH: a) B 0.1000 M pactBope CH3COOH; 6) ecnu x 100.0 mi 3TOr0 pactBopa
no6asuts 30,0 M 0.1500 M pactBopa CH3COONa.
7.PaccunTaiite akTuBHOCTH HOHOB Mg2+ 1 SO42- B 0.0250 M pactBOpe cynbhaTa MarHus.
8.B 1 1 pactBopa conepxkurcs 0,1 mosss CuSO4 u 2,4 Mmons NH3. BeraucanTs KOHIIEHTpAITUIO CBOOOTHBIX
nounoB Cu2+, eciu cuuTaTh, YTo 00pa3yroTcs KoMmiuiekcHble HoHbI [Cu(NH3)4]2+.
9. Beruncauth pactBopumocts (Moib/in): 1) AgCl B Boae; 2) AgCl B 0,01 M KCl.
10. Cxonpko mumtunutpos 0,2 M HCl vano npu6asuts k 50 mi 0,1 M Na2CO3, yToObI MOTy4UTh PACTBOP C
pH 10,5?
11.150 mn HaceimenHoro pactsopa AgCl npubasieno 10 mi 3%-noro pactBopa NaCl. Kakas macca nonos
cepeOpa octaHercsi B pacTBope?
12. Paccuuraiite paBHOBecHYI0 KoHIeHTpamnuio noHoB CHCI2COO- B 0.5000 M pactBope TuXIOpyKCYCHOM
kucaotsl npu pH 2.00, ecnmu Ka = 5.00010-2.
13.byaer nmu ocaxknathest SrSO4 pu nobaBneHnu 5 mut HackimeHHOTo pactBopa CaS0O4 k 20 mit pacTBopa,
conepxaiero 0,5 Mmr crpoHIus?
14. Paccuuraiite 3HaYCHUE pH  BomHoOro pacTtBopa c 0.0100 M

KOHIIEHTpaIe pacTBOPEHHOT 0 BelecTBa: a) pochopHON KUCIOThI; 0) nuruapodocdara

HATPHSL.
15.11pu kaxom pH naunercs Beimagenue ocaaka Co(OH)2 u30,1M CoC12?

Pasnen 3. MeToabl o0Hapy:KeHUs1 U UAeHTU(PUKAIIUH
Tunosble 3a1a4n:

1.IIpennoxxure cxemy pas3zieneHuss 1 OOHApY>KEHHS KaTHOHOB M aHHOHOB B PAacCTBOpPE, COAEPIKAIlEM HUTPAT
HaTpusi, HUTpaT MarHus u cyiabdar menu(ll). CocraBpTe ypaBHEHHsS COOTBETCTBYIOIIUX XHMHYECKHUX
peakuii. YKaxxuTe aHanuTHaeckuit ekt B peakuusx oOHapyKeHUsI.

2. Ilpemnoxxure cxemy pasJieleHus: 1 0OHapyKEeHUsI KATHOHOB U aHHMOHOB B PAaCTBOPE, COJIEPrKaIlleM HUTPATHI
Hukens, amoMuHus U kenesa(lll). CocraBbTe ypaBHEHHS COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIH.
VYKakuTe aHATUTUIECKUN YPPEKT B pEaKIUAX OOHAPYKESHHUS.

3.[Ipennoxure cxeMy pasjieieHust U 0OHapyKEHUsI KATHOHOB U aHMOHOB B PaCTBOPE, COJIEPKAILEM HUTPATHI
cepedpa, prytu (II) u meau(Il). CoctaBbTe ypaBHEHUSI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN. YKAKUTE
aHaIMTU4YEeCKUil 3PPexT B peakusax oOHaApyKEHHUS.

4 Tlpennoxxure cxemy paszieieHusl 1 0OHapy>KEHUsI KaTHOHOB U aHMOHOB B PACTBOPE, COJIEPKAILEM HUTPATHI
kanmus (I1), megu(Il) m xemesa (II). CocraBbTe ypaBHEHHSI COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIIUM.
VYkaxute aHanuTHUeCcKUi 3Q(HEeKT B peakusix 0OHapyKEHUS.

5.Ilpemioxkute cxemy paszeneHuss U OOHapy’KeHHs KaTHOHOB W aHMOHOB B pacTBOpPE, COJEpIKaIIEM
cynbdatel 1uHKa, HUKeNsA U kene3a(ll). CocraBpTe ypaBHEHHS COOTBETCTBYIOUIMX XMMHUYECKHX PEAKIMH.
VYKaXuTe aHaIUTUYECKUN Y3PPEKT B peakuax OOHapyKEeHHUs.

6.Ilpeioxkute cxemy paszeneHuss U OOHApy>KEHHs KaTHMOHOB W AHMOHOB B pacTBOpE, COJEpiKalleM
xyopuabl Kanbuus, cxkenesa (III) m amomunus. CocTaBbTe YpaBHEHHUS COOTBETCTBYIOIIMX XHUMHMYECKHX
peakimid. YKaxuTe aHaauThdeckuil 3QpQexkT B peakuusx oOHapyxkeHus.Pazmen 4. MeToasl BBIAETICHUSA,
pa3feseHns U KOHLIEHTPUPOBAaHUS



Pa3nes 4. Meronb! BelIeNIeHNS, Pa3AeeHUs] U KOHLIEHTPUPOBAHUS

Tunosele 3axaun:

1.13BecTHO, 4TO KOAPIUIIMEHT pacpeIeIeHUs CaTUIIIIOBOM KUCIOTHI MEX/1y PaBHBIMU 00beMaMU BOJAbI U
xsopodopma nipu pH 3,00 pasen 1,3. Paccunraiite KOHCTaHTY pacrnpeaeeHus CATUIIOBON KUCIOTHI, €CIIH
Ka,HA =1,5 - 10-3.

2.Ilonocky xpomatorpaduueckoil Oymard ¢ HaHECEHHOW Kaluled HCCIeIyeMOro pacTBOpa OIMYCTHIU B
WIMHAP ¢ noaBmxkHON (azoit (pactBop HCl — ameron) Ha 2 yaca. Ilocie 3Toro OymMakHyr0 HOJOCKY
BBIHSJIM U3 LWJIMHAPA, OTMETUIIN TIOJI0kKeHne ppoHTa pactBoputens (L

= 14 cMm) u TmaTtenbHO BeICyIH. [ o6Hapysxenus mapranma(ll) u xenesza(Ill) ucrnonb3yroT B KauecTBe
pearenToB OeH3umuH u rTekcanmanodeppat(ll) kamms coorBercTBeHHO. PaccuuTtaiite paccrosiHuEe OT
CTapTOBOM JIMHUU (X) /7151 HAHECEHHs COOTBETCTBYIOIIUX PEareHTOB U olleHUuTe 3(h(HEeKTUBHOCTD Pa3/IeIeHUs
no ¢axropy cenexktuBHocTH [, ecau Rf st Mn(Il) u Fe(Ill) paBust 0,25 u 1,0 cooTBeTcTBeHHO. BO3MOKHO
JM pa3ziesieHne 1 0OHapyKeHUE BHIOPAHHBIX KOMIIOHEHTOB B YCJIOBHSIX IKCIIEpUMEHTA?

3.Kaxkoit o6mmit o0sem pactBoputens (CHCI3) HeoOxoauM st MOHMKEHUST KOHIIEHTpAIMK BemecTBa X 10
1,0 - 10-4 M, eciu 25,0 mu1 5,0 - 10-2 M pactBopa X mpo3KcTparupoBaiu nopuusamMu pactsopurens mo 10,0
mi. Koaddunument pacnpenenenus X paseH 35.

4. TTonocky xpomarorpadudeckoil Oymard ¢ HAHECCHHOW Kariel HMCCIeAyeMOTo pacTBOpa OMYCTHIH B
WIMHIP ¢ noABMKHOM (aszoit (pactBop HCl — amerton) Ha 2 yaca. [locie aToro OymMa)kHy10 MOJIOCKY
BBIHSJIN M3 HWIMHAPA, OTMETHIIN TIOJI0XKeHne ppoHTa pactBoputens (L

= 14,5 cm) u TimiatenbHo Beicynwd. J{ns ooHapyxenus sucmyTta(lll) u kammus(Il) ucronb3yroT B kayecTBe
peareHToB 8-OKCHMXMHOIWMH + [2 u cynbua HaTpus COOTBETCTBEHHO. PaccuurtaiiTe paccTosHHE OT
CTapTOBOMW JTMHUHU (X) JJI1 HAHECEHHSI COOTBETCTBYIOIUX PEAreHTOB U OI[eHUTE d(H(PEKTUBHOCTD pa3esieHus
no ¢axtopy cenekruBnoctu , ecnu Rf g Bi(Ill) u Cd(IT) paBust 0,99 u 1,0 coorBeTcTBeHHO. BO3MOXKHO
T paziefieHne U oOHapyKeHHE BHIOPAHHBIX KOMIIOHEHTOB B YCJIOBHUAX dKCIIEpUMEHTA?

Pa3zgen 5. XumMnuyecKkue MeTOAbI aHAJIN3A
Tunoseie 3ama4n:

1.Paccumraiite rpaBumerpuueckuii ¢akrop F mpu ompenenenun NiO, ecnu rpaBuMeTpuyeckol gpopmoii
ciyxmio coenuaenne Ni(C4H7N202)2.

2.Hagecky ¢ocdoproro ynodpenus maccoit 0.1573 r paznoxuiu KOHIEHTPUPOBAHHOM a30THOM KHUCIOTOH.
[Tocne pazbaBnenus ocaamnu PO 3- B Buge coemmnenus coctaBa (4COH7N)2H3PO4112Mo0O3. Macca
BBICYILIEHHOT'O OCa/ika oka3zayiach paBHOM 0.4958 r. I'paBuMeTpuueckas M ocaxaaemass (popMbl B JaHHOM
ciryyae coBnazarot. Paccunraiite maccoByto noito (%) P20S5 B mpobe.

3.IIpoOy rmaznoit mMasu maccour 1.5318 r, comepxkameit xmopomunutud (C11H1202N2CI12), narpenu B
3allasHHOM amIlyse ¢ MeTaJuIMyecKuM HarpueM. llocie cooTBeTCTBYIOIIEH MOArOTOBKM MPOOBI OCAIUIN
xnopua-uonsl B Buge AgCl. Macca rpaBumerpuueckoii gpopmer paBHa 0.01918 r. PaccuunTaiite MaccoByro
nomio (%) XJIOPOMHUITUTHHA B TIpooe.

4 1lpu cranmapTuzanuu pactBopa xjopuaa Mmaraus u3 20.0 mi ocagmnu marauii B Buge MgNH4PO4[16H20
u nocine npokanuBanus nomyumnu 0.1050 r Mg2P207 (rpaBumerpuueckas ¢popma). KakoBa KoHIIEHTpaIHs
ucxonuoro pacrsopa MgCI12? M(Mg2P207) = 222.55, M(MgCI2) = 95.21 r/mob.

5. J1ns ananuza texuuueckoro NaCl B3siu aBe HaBecku. M3 oxnoii HaBecku 0.1350 r momyummu 0.2826
AgCl. B apyroii Hamu conepxanue Biaaru — 4.05%. Haitnure maccoByro momto NaCl B cyxoMm mpoaykTe
(%). M(NaCl) = 58.44, M(AgCl) = 143.22 r/momnb.

6.13 HaBecku cmecu CaCO3 u SrCO3 maccoit 0.3500 r nocie npokanuBanus noayunau 0.2231 r okcuaos.
Kaxossr maccoBsie nomu (%) CaCO3 u SrCO3 B ucxonnou cmecu?



7.13 naBecku ctanu 0.6677 T moayunau 0.1010 r Ni(C4H7N202)2 u 0.2472 r PbMoO4. KakoBbl MacCOBbIE
nomu (%) Ni u Pb B cranu?

8.IIpo0y wmaccorr 0.5625 1, comepxameir 10% BaO, pactBopunm B kucinore. CKOIBKO TpamMMOB
maTiicyiabgara (C2HS5)2S04, yuntsiBas 30% n30BITOK, HY>)KHO B3STh JIJIs1 TOMOI'€HHOT'O OCaXKICHUs Oapust
B Bujie BaSO04?

9.Kakoit o0bem 3,5%-HOrO pactBopa, mnoiydeHHoro pactBopernueM (NH4)2C204 H20 B Boge,
norpedyercss i OocaxJeHus okcanara kaupuus u3 HaBecku 0,15 r amarura Ca3(PO4)2 CaCl2 npu
CTEXMOMETPUYECKOM COOTHOILLIEHUH PEarupyromux BemecTs?

10. lnst onpeneneHust TMOKCHAAa KPEMHUS B IPUPOJHOM CHIIMKaTe ObLIa B3siTa HaBecka cuimkata 0.5050 r.
Macca TSI ¢ TMPOKAJICHHBIM JHUOKCHUAOM KpeMHUs Oblia 8.7360 T, a mocie 0oOpabOTKH TUTABHKOBOU
KHCJIOTOM M NpoKaJnBaHus oHa cocraBmwia 8.4350 r. Paccuwmraiite copepikaHHe IMOKCHIA KPEMHHS B
CHJIMKATE.

11.IToctporite kpuByro TutpoBanums 10 ma 0,1 v KCl 0,05 v pactBopom Hg2(NO3)2. Kak B meroxe
MEPKYpPOMETPUUECKOT0 TUTPOBAHUS (PUKCUPYIOT KOHEUHYIO TOUKY TUTPOBAHUS?

12.Ha tutpoBanue 50.00 Ma pacTBopa, coAepiKaiiero coisHyr u (HochOopHYyI KUCIOTY, U3PacXOA0BAHO
25.00 M1 0.1000 M pacTBOpa ruapOKCHIA HATPUS B IPUCYTCTBUU METUIIOBOIO KpacHOro. Eciu nponoykuTh
TUTPOBAHUE B MPHUCYTCTBUU THUMOJIOBOTO CHHEro, To pacxoayercs emie 10.0 mi pactBopa THApOKCHIIA
HaTpus. PaccunraiiTe KOHIICHTpAIIUH COSTHON U PochOpHOI KUCITOT.

13.IToctpotite kpuByro tutpoBanus 20 mu 0.1000 M pactBopa maBeneBoit kuciotsl (Kal=5.62[110-2,
Ka2=5.890010-5) 0.1000 M pactBopom ruapokcuaa HaTpus. IlomgOepute Takoil MHAMKATOpP, YTOOBI
MOTPEIIHOCTh TUTPOBaHUs He mpeBbIana 1 %.

14.Ha tutpoBanue (npu pH = 2) 20 mn pactBopa HUTpata TOpPHUs B IPUCYTCTBUH INHUPOKATEXUHOBOIO
¢duoneroBoro uzpacxomosano 15,20 mi 0,025 M pactopa DJITA. Paccuurars Maccy Topus B pacTBOpE.
15.[TocTpotite kpuByto TutpoBanus 10 mi 0.1000 M pactBopa MmoHOxIOpyKcycHOM kucnoTsl (Ka=1.350110-
3) 0.2000 M pactBopoM ruapokcuaa Harpus. Paccuuraiite mnorpemHocts TuTpoBaHus (%) mnpu
MCIOJIb30BaHNU MHAUKATOpa OpoMTuMoiioBoro cuuero (pT 7.3).

16. HaBecky Tpuokcuma xpoma 0,0921 r pactBopuiu, odpadoranu Kl u BeiaenuBmmiics Hoa OTTUTPOBAIH
23,75 mn pactBopa Tuocyib(dara Hatpus ¢ T (Na2S203) = 0,01354 r/n. Omnpenenute B MPOILEHTAX
conepxanue CrO3 B obpasiie.

17. CKOJIbKO TPaMMOB MeJIi 0OOHApy»EeHO B pacTBOpE, €ciU Ha TUTpoBaHue 10 MJI 3TOT0 pacTBOpa 3aTpaueHo
15,20 cM3 0,0300 M pactBopa 3/ITA B npuCyTCTBUM UHAUKATOpPA MypeKcuaa’?

®epmentatuBHas peaknus (KM = 2.7.10-3 monp/i) momaBisieTcsi KOHKypeHTHBIM wHruoOutopom (KI =
3.1.10" ° monb/n). Konnenrpanus cybcrpara pasHa 3.6. 10-4 monb/in. CKOJIbKO MHIHOMTOpPA MOHAIOOUTCS
IUId ToaBlieHus1 peakuu Ha 65%? Bo CcKoIbKO pa3 HaJ0 MOBBICUTH KOHIEHTpAILUIO cyOcTpara, 4TOObI
YMEHBIINTD CTENEHb NoaBaeHus 10 25%?

18. /s HekoTopoi ¢epMEeHTATUBHOM peakmuu KoHcTaHTa Mwuxasnuca paBHa 0.035 momb/n. CkopocThb
peakimu Tpu KoHIeHTpauuun cybcrpara 0.110 momb/n paBHa 1.15.1043 wmonw/(n  c¢). Haiigute
MaKCHMaJbHYI0 CKOPOCTh ATON PEaKITHH.

19. Paccunraiite KOHIEHTpaluio HeKOHKypeHTHoro muruburopa I (KI = 2.9.10-4 monsw/i), HE0OX0IUMYIO
st 90%-Horo nonasiaeHus: EPMEHTATUBHON peaKLnu.

Tunosble BOIIPOCHI K JK3aME€HY
l'[pOBez(eHne l'lpOMe)KYTO‘lHOﬁ aTTeCTAlluM IPOXOAUT B BH/I€ DJK3aMCHA

Ilepeyenb BONpocoB k 3k3amMeHy (3 cemecTp)

1. KauecTBeHHBIM U KOJMYECTBEHHBIN aHAIW3 HEOPTaHUYECKUX U OPraHUYECKHUX BELIECTB.
Xumudeckue, Gu3nUecKue W OUOJIOTHYeCKHMe MeToabl aHanm3a. CoBpeMEHHBIE TPeOOBaHUS K
METOJaM aHallu3a: NPABUIBHOCTb, BOCIPOU3BOAUMOCTb, CEJIEKTUBHOCTb, 3KCIPECCHOCTb,
BO3MOKHOCTh aBTOMAaTH3AIIHH.

2. Ananutnueckuii curtan. Knaccudukaius norpemHoctei ananuza. CucreMaTu4eckue u



Cly4yaiiHble MOrpelmHOCTH. [IpaBUIBHOCTP H  BOCIHPOM3BOJAMMOCTb. METOIbl  OLIEHKH
MPaBWJIBHOCTH  aHAJIM3a: HUCIOJB30BaHHWE CTAHIAAPTHBIX  00pa3loB, MeETOA  J00aBoOK,
COIOCTAaBJICHUE C APYTMMHU METOIaMH aHAJIN3A.

3. Onenka BOCHPOM3BOAMMOCTH  pe3yJbTaTOB  aHAJIM3a: JUCHEPCHUs, CTaHAAPTHOE
OTKJIOHEHME. VICKIIoYeHue pe3yJbTaToOB-IPOMaxoB. J(OBEpUTENbHBIM HWHTEpBAJ NPH 3aJaHHOU
JIOBEPUTENBHON BEpOATHOCTU. CpaBHEHUE METOAOB 110 Bocnpou3BoauMocTH. Kpurtepuii @uiepa.
CpaBHEeHHE CpEHUX JIBYX BIOOPOUHBIX COBOKYITHOCTEH, t-pacrpelieieHue.

4. XapakTepHucTUKa 4YyBCTBUTEIBHOCTH METO/IOB aHaln3a: Ipeen 0OHapyKeHUs, HUKHSSA U
BEPXHS TPaHUIIbl ONpeiensieMblX cofepxanuil. ['paduueckoe mpeacTaBieHUe JaHHBIX aHAIN3A.
[TocTpoenne rpagynpoBOYHOTO rpaduka, METOI HAMMEHBIINX KBAIPATOB.

5. OcCHOBHBIE THIIBI pEAaKLUH, HCHOJb3YEMBIX B aHAJIMTHYECKOHM XUMHHM: KHCIOTHO-
OCHOBHBIE, OKHCICHHSA-BOCCTAHOBIECHHS, KOMIUIEKCOOOPA30BaHMs; IPOLECCHl  OCAXICHHsI-
pacTBOopeHHs. AKTUBHOCTb U KOHLIEHTpanus. VloHHas cuia pacTBopa.

6. [lonsate o KOHKypupyomHMX peakiusax. OOmas (aHamTuTUYECKas) KOHIEHTpaIusl.
Koadduiment konkypupyroiieii peakuuu (MoJabHas 10J1s).
7. KoHcTaHnThl paBHOBECHS: TEPMOIAMHAMUYECKAs, peallbHasi U YCJIOBHAs, X B3aUMOCBS3b.

@DaxTOopel, BIMSIOIIME HAa PAaBHOBECHE: KOHLIEHTPALMS PEarupyrolluX BELIECTB, TEMIIEPATypa,
MOHHAs CUJia, IPUPO/Ia PACTBOPUTENS, KOHKYPUPYIOIIUE PEAKIINH.

8. [IpoTonutnueckas teopus bpencrena-Jloypu: MOHATHS KUCIOTHI, OCHOBaHUs, aM(ONTa,
COMNPS)KEHHON KUCJIOTHO-OCHOBHOM mapsbl. POk pacTBOpUTENSE B XUMHUYECKON PEaKIUu IepeHoca
IIPOTOHA.

9. Kucnotuele ¥ OCHOBHbIE CBOWMCTBa pacTBOpUTeNeH. ABTONPOTOIN3AMPUIPOTHBIX
pactBopuTenel. KHCIOTHO-OCHOBHBIE pAaBHOBECHS B HEBOJHBIX pacTBOpUTENsAX. BimsHue
MPUPOIBI PACTBOPUTEIS HAa CHITy KHCIOT U ocHOBaHuWi. HuBenupytomee n nuddepennnpyromniee
JIEWCTBUE PACTBOPUTEIICH.

10.  Beoruucnenue pH B pacTBopax CHIBHBIX M CHAObIX KHMCIOT U OCHOBaHHM, aM(OJIUTOB.
Bydepusie pactBopsl. Brerncnenne pH u emkoctn OydepHBIX pacTBOpoB. buomormdecku
BaxkHble Oydepsl. KucaoTHO-0CHOBHOE paBHOBECHE B paCTBOPaX aMUHOKUCIIOT.

11.  KommuiekcHbIE COEAVHEHHS U UX XapaKTEPUCTUKU. THUIbI KOMILJIEKCHBIX COEIUHEHMI,
UCTIONb3YEMBIX B aHAJIUTHYECKOM XuMuHU. KoopAaMHAIIMOHHOE YMCIO KOMILIEKCOOOpa3oBaTesl.
JleHTaTHOCThIMTaHaa.

12.  CryneHyatble M oOOIIME€ KOHCTaHThl ycTOHuuMBOCTH. VCHoib30BaHHME KOMIUIEKCHBIX
COeMHEHHE JUIsi OOHapyXCHHs, MACKHpPOBAHHUS, pa3[eieHUsl, KOHIEHTPUPOBAHUA U
OIpPECIICHNUS DIIEMEHTOB.

13.  DOmnexrtpoanslii noreHnuan. YpaBHenue HepHcra. [loHsiTHE O CTaHJApTHOM M pealbHOM
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOM — MoTeHnuane. @DakToppl, BIUSIOIIME HAa  BEIWYHHY
OKHCJINTEIHHO-BOCCTAHOBUTEJIEHOTO NOTEHIIMANA: KOHIICHTPALUH OKHCIICHHOH "

BOCCTaHOBJICHHOW ¢opM, HOHHas cujia, TEMIepaTypa, KOHIIEHTpals MOHOB BOJOPOJA,
o0pa3oBaHKNE KOMIIJIEKCHBIX U MAJIOPACTBOPUMBIX COETUHEHUI.

14.  TlpousBenenue pacTBopuMocTU. CBSI3b PACTBOPUMOCTH U MPOU3BEICHHS PACTBOPHUMOCTH.
@akTopsbl, BIHAIOLIME HAa pPacTBOPUMOCTb. BaKHEWIIME OPraHMYEeCKME W HEOPraHUYECKUe
OCaJUTEIH.

15. Oprannueckue peareHTbl B aHAJIIMTUYECKOW XUMHUU. TeOpeTHueCKHUEe OCHOBBI JIEUCTBHS
OpraHuyYecKux peareHTOB. [IoHSATHE O (QYHKIMOHATBHBIX aHATUTHYECKHX rpynmnax. OCHOBHBIE
THUIIBI COEIMHEHUH, 00pa3yeMbIX C y4aCTHEM OpraHMYECKHX PeareHTOB. XeJaThl U UX CBONCTBA.
16. Bri6op metonma anamuza. OtOop mpoObl (cpemnsisi mpoba, ee MpPeICTaBUTEIBHOCTh H
pa3mep). [loaroroBka mpoObl K aHaAMM3y (pa3lioKeHHE OMOJIOTHYECKOr0 OOBEKTa; MOKpBIC U
CyXH€ METOJbl pa3jOoXKeHHs; aHalu3 0e3 pa3joKEHUs; OTJEJCHHE MEUIAIoNIMX KOMIOHEHTOB).
N3mepenne aHaTUTUUECKOTrO CUTHAJA.

17. CyImHOCTh TPaBUMETPUUYECKOTO METOJa aHallh3a, €ro JIOCTOMHCTBA U TMPHUMEHEHHE B
aHann3e OMOJOrHMYecKX 00BeKTOB. [IpsiMble M KOCBeHHBIE MeTO/bl. TpeboBaHMs K OocaxaaeMon
u BecoBoi hopmaM. ['paBumeTprdeckuit pakTop.

18.  VYcinoBus monmydyeHHs KPUCTAUTMYECKHX U aMOp(HBIX OcaaKkoB. Buabl 3arps3HeHus
ocaJika: COBMECTHOE OCAXKICHHE, COOCAXKICHUE, TTOCIEIYIOIIee OCaKIeHUE. Y CIOBUS

MOJIYYCHHUS YUCTBIX OCAIKOB. HpI/IMepBI OHpC,[[GJIQHHfIZ BOABI B TBCPABIX o6pa3uax; KaJIbIIHA,



MarHusi, cepbl, pocdopa — B OpraHMYeCKHX COSTNHEHUSX.

19. OOmue cBeneHUs O TUTPUMETPUUECKUX MeTojax. VX JOCTOMHCTBA M NPUMEHEHHUE B
aHanmm3e Ouonornyeckux o0wbekToB. Knmaccudukanus meronos. TpeGoBaHus, mpeabsBiIsieMble K
peaKkusIM B TUTPUMETPUUYECKOM aHanmu3e. Buipl THTpOBaHuS.

20. Touka 5SKBHBAJEHTHOCTH UM KOHEYHAas TOYKAa TUTPOBaHHA. MeTonbl OOHapyKeHUs
KOHEYHOH TOYKM TUTPOBAaHMA. VICTOUHMKM MOTpEeIHOCTEHl B TUTPUMETPHUUECKOM aHAIU3eE.
[lepBuynHble  cTaHgapThl,  TpeOOBaHUs,  OpedbsBiIseMble K  HUM.  DUKCaHAIBL
BropuunbiecTangapThI.

21. KucnoTHo-ocHOBHBIE MHAMKATOpHL. VHTEepBan mepexoja OKpacku HHIUKaTopa. Buibop
MHJIMKATOpa JUIsl yCTaHOBJICHHSI KOHEUHOW TOUKH TUTpOoBaHUs. OIMNOKN TUTPOBAHMUS.

22. Brrunciienue OKHUCIMTENbHO-BOCCTAHOBUTEIBHOTO MOTEHLMANA B Pa3IMYHBIE MOMEHTHI
TUTpoBaHusA. IlocTpoeHne KpHUBBIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHOI'O TUTPOBAaHUA. MeTobl
OoOHapy>KeHHsI KOHEUHOW TOYKH TUTPOBaHMs. OKUCINTENEHO-BOCCTAHOBUTEIbHBIE UHIUKATOPHI.

23. HNonometpus. OOmas xapakTepucTUKa METOo/a. Y CJIOBUSI ONMpPEAENICHUS OKUCIHUTENeH U
BoccTaHoBuTenen. Kpaxman kak nnaukatop. Mogomerpuueckoe onpenenenue Mmeau(Il).
24. [Tepmanranatometpus. OOmas XxapaktepucTtuka wmertona. I[IpuroroBieHue pacTBopa

NepMaHraHaTa Kajdusi U €ro YCTOMYMBOCTh. llepBHUHBIE CTaHAApThl B IMEpPMaHTaHATOMETPUHU.
CrangapTuzamusi pacTBopa IepMmaHraHata kanus. OmnpeneneHue coJied jkelie3a, HUTPUTOB,
MEePOKCHUa BOJOPO/IA, ""OKUCIIIEMOCTU" BOJBI.

25. buxpomaromerpus. OOmas xapakrepuctuka Meroga. OOHapy)KeHHE KOHEYHOW TOYKH
tuTpoBanus. OnpeneseHue comeil xenesa.
26. [IpumeHeHne aMHHOMOIUKAPOOHOBBIX KHCIOT W WX COJIEH (KOMIUIEKCOHOB) B

TUTpUMETpUYEeCKOM aHanmu3e. CrocoObl KOMIUIEKCOHOMETPUYIECKOTO0 TUTpoBaHUs.OOHapyKeHUE
KOHEYHOM TOYKH TUTPOBAaHMS. MeTalioXpOMHbIE MHAUKATOPbI. OnpeneneHue Kaablus, Mardus,
JKese3a, Meu, AIIOMUHUSL.

31. Teopernueckue OCHOBBI AIEKTPOXUMHUUYECKUX METOJOB. OJEKTPOXMMHYECKAS SYCHKa.
Knaccudukanus dJIEKTPOXUMHUYECKUX METOJOB aHanmu3a. VHIUKATOpHBIE SJICKTPOABl U
ANEKTPO/Ibl CPABHEHUSI.

34. [ToTrenumomeTpuueckue Metoanl. [IpsiMas NMOTEHIIMOMETpPUS U TMOTEHLHOMETPUYECKOE
tutpoBanue. Kmaccudukanuss  MHIUKATOPHBIX — dJekTponoB. Honomerpus.  Ilpumepst
MPaKTUYECKOro MPUMEHEHHUS.

35. Bonbsramnepomerpusi. CymHocTh MeTo/Ia U Kinaccudukarusa. NHIMKATOPHBIE SJIEKTPOIBI.
[Monsporpadus. Tlonmsiporpaduueckas BomHa. YpaBHeHue WnbkoBuya. KadecTBeHHBIH U
KOJIMYECTBEHHBIN MOJsporpaduuecKuii aHaus.

36.  Kynonomerpus. 3axonsl @apaznes. Ilpsmas KyJIOHOMETpUS M KYJOHOMETPUYECKOE
TUTpoBaHue. [IpuMeps! IPakTHYECKOTO PUMEHEHUS.
37. CyIHOCT KMHETUYECKMX METOJ0B. KaranuTuueckuil M HEKAaTAIUTUYECKUI BapUaHTHI

KUHETHUYECKUX METOAOB; HUX YYyBCTBUTEIBHOCTb U CEJIEKTUBHOCTb. THIBI HCIOJIB3YEMBIX
KaTAINTHYECKUX W HEKAaTAIUTHYeCKuX peakiuii: CrocoObl ompeaeneHus KOHIEHTPALUH 10
JTAHHBIM KMHETUYECKUX U3MEPEHUH.

38. Knaccuukanus MeTosoB pas3zeneHuss M KOHLEHTpUpoBaHUs. OCHOBHbBIE IOHSTHSA,
KOJIMYECTBEHHbIE XapaKTEPUCTUKHU (KOHCTaHTa M Kod((UIMEHT pacmpeneneHus, KodpuuueHT
pas3encHus).

39. OKCTpakuusg Kak METOJ pa3/eleHus U KOHIEHTpupoBaHusA. KoOHCTaHTa 3KCTpaKLUU.
daxTop paszenacHus. Y CI0BUS SIKCTPAKLIUU HEOPTaHUYECKUX U OPIraHUYECKUX COEAMHEHUN.
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