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1. EJIN 1 3AJIAYHU OCBOEHMUSA JUCIIUITJIMHBI

1.1. Ieabi0 0cBOEHHS TUCHMIIMHBI «AHAJUTHYECKAS] XUMHA» SBISIETCS CPOPMUPOBATH Y
o0yyaroIuxcs 3HaHUS, YMEHHMS U HaBBbIKM, HEOOXOIUMBIE sl Pa3BUTUS NPO(PECCHOHATBHOIO
MBIIUICHUS B 00JIACTH KAaYE€CTBEHHOTO M KOJMYECTBEHHOTO aHajM3a BEIECTB M CMECEi; 00ecreunTh
AHAJIMTUYECKYIO MOJrOTOBKY OOYy4aroIIMXCsl K OBJIAJIEHUIO KypCOB, U3Y4aeMbIX jAajee, JUlsl pelieHus
3aJ1a4 110 aHAJIU3Y JIEKAPCTBEHHBIX BEILIECTB.

1.2. 3agauyn ocBOEHHS AMCHUIJINHBI:

1.ymeTh paBUIBLHO BHIOUPATh METOABI UCCIICOBAHHUS BEIIECTB B COOTBETCTBUHU C MOCTABICHHON
po0IIeMOii;

2.pa3pabaThiBaTh CXEMY aHAIM3a U MIPAKTUYECKH IMPOBECTH €T0;

3.MHTEPIPETHUPOBATH OTYYCHHBIC PE3YyIbTATHI.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

2.1. Y4yeOHad JUCHMILUIMHA «AHAJIUTHYECKAs XHMMHA» OTHOCHTCS K JUCLUIUIMHAM
00s13aTeIbHOM YaCTH U OCBAaUBaETCs B 2 cEMecCTpe.

2.2, Jlng wu3ydyeHUs NAHHON Yy4eOHOW NUCHUIUIMHBI He00XOAMMBI CJIeayHIuHe 3HAHUS,
yMeHUs, HABBIKH, GopMupyeMble NpeaecTBYOIIUMH Yy4eOHbIMH U CHUNIIMHAMM:

- HEOpTaHWYeCKask XHUMHUSI.

3HaHI/I$II (I)I/I3I/IKO-XI/IMI/I‘IGCKI/I€ CBOﬁCTBa HeOpFaHI/I‘-IGCKI/IX COCﬂHHCHHﬁ, 3aKOHbI KHUHCTHUKU H
TEPMOJAMHAMUKH, OCHOBBI JJICKTPOXUMHUYECKHUX TMPEBpAIICHUH BEIICCTB, TEOPETHUYCCKUX U
NPAaKTUYECKHX OCHOB METOJOB M CpPEACTB HIEHTH(UKAanuu, OOHApYKEHHs, pasleieHus |
KOHIIEHTPUPOBAHUSI.

yMCHI/ISII HpaBHJIBHO OILICHUBATh BO3MOXHOCTH OTHACJIBHBIX METOAOB aHaIu3a, O6OCHOBaHHO
BBIOMpATh COOTBETCTBYIOIIUH JIJISl pEeUICHHs] KOHKPETHOM 3a/1auH.

Hagbiku: ucnonp3oBaTh 000pyAOBaHUS U IPUOOPHI, MaTEMAaTUUYECKH OOOCHOBBIBATh PE3YJIbTATHI
UCCIIEIOBaHMs, KPUTHYECKH OIIEHWBATh TOJYYCHHbIE pE3yNbTaThl, OTOMpAaTh MaTepuan mAis
TEOPETHUECKUX 3aHATUN U JTa0OPaTOPHBIX PaboT.

2.3. Mlocnenywomme yyeOHble JMCHUIJIMHBI, 1151 KOTOPbIX HEO0XO0AUMBbI 3HAHUA, YMEHUS H
HABBIKH, (popMupyeMbIe JTaHHOH y4eOHOM AU CUHMIIIMHOM:

- OpraHn4cCKasa XuMusa (MCX&HI/IL’.M XUMHNYECKUX peaKHHﬁ, HCIIOJIB30BaHHUEC (1)I/ISI/I‘ICCKI/IX n (1)I/I3I/IKO-
XUMHUYECKUX TMPOIIECCOB);

- (1)I/ISI/I'~I€CK&$I U KOJIoOuAHasA XHUMUsS (MCX&HI/ISM XUMHNYECCKUX peaKHHﬁ, HCIIOJIb30BaHHUEC
¢u3nueckux M (U3MKO- XUMHUYECKHUX MPOILIECCOB, KOJUIOMJHBIE CHUCTEMBbI, KOJUIOMIHBIE YacTUIBl B
rporLeccax OCaKJICHUS U pa3JIesIeHus)

- obmas ¢apmareBTHUECKass XMMHS (QHAJTUTHUYECKUH KOHTPOJIb OOecredyeHus KayecTBa
JICKapCTBEHHBIX CPEIICTB).

3. MIIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS MO JUCHUITIJIMHE

[Tpouecc OCBOEHHMS AMUCUUIUIMHBI HalpaBlieH Ha (OPMUPOBAHUE 3JIEMEHTOB CJEIYIOIINX
komnereHui B coorserctBuu ¢ @I'OC BO u OIIOII BO no naHHOMY HampasieHUIO OTOTOBKH:

0) oobmenpodeccrnonanpHbIx (OI1K):

OIIK-1 CnocobeH uWCMONB30BaTh OCHOBHBIE  OHONOTHYECKUE, (PU3UKO-XUMUYECKUE,
XUMAYECKHE, MAaTEMAaTHIECKHE METOIBI JITISl pa3padOTKU, UCCIIEIOBAHUI U AKCIIEPTU3HI JIGKAPCTBEHHBIX
CpPEZACTB, M3TOTOBJICHHUS JIEKAPCTBEHHBIX MPEMapaToB.



Tab6uanna 1. JlekoMno3uuus pe3yJabTaToB 00y4eHHs

CIIOCOOBI
BBIITOJTHCHU ST
XUMHUYECCKOT'O U
¢busuKo-
XUMHUYECCKOT'O
aHagm3a s

AKCIIEPTHU3BI
JICKapPCTBEHHBIX
CpEeZICTB U
JICKApCTBEHHOTO
PaCTHTETHHOTO
CBIPBSI,

Kon Konx n HaumeHoBaHue [Tnanupyemble pe3yabTaThl 00yUEHHs 110 TUCIUILTHHE
KOMIIETEeH UHIUKaTOpa
1002051 MOCTUXKCHUSA 3Hath (1) YMmets (2) Bnanets (3)
KOMIIETCHIIMH
OIlK-1 OIIK-1.1 [Ipumensier | - cBEAECHHUS O - IPUMEHSATh - crloco0OHO-
OCHOBHBIE XUMHUYECKOM METO/IbI CTBIO
Ouosoruueckue CTPOCHUU KOJINYECTBEHHOTO | TIPUMEHSITD
METOJIbl aHAIM3a TSl | JIEKAPCTBEHHBIX aHasm3a rnpu OCHOBHBIE
pa3paloTKH, BELIECTB KOHTpOJIE OMOJIOTHYECKU
UCCJIEIOBAaHUM U HEOpPraHUYEeCKOM pa3IMYHBIX € METObI
HKCIEPTHU3BI PUPOIBI, HCCIIETyeMbIX aHaIM3a JIst
JIEKapCTBEHHBIX B3aMMOCBS3H BEIIECTB, B TOM pa3paboTKu,
CpeACTB U MEXTY UX qucie MCCIICIOBAaHUIA
JIEKapCTBEHHOTO XUMHUYECKON JIEKapCTBEHHBIX U DKCIEPTU3BI
PacTUTEIBHOTO CHIPBSl | CTPYKTYPOil U JIeKapCTBEHHBI
JeHCTBUEM HA X CPE/CTB U
OpraHu3M,; JIEKapCTBEHHOT
O pacTUTENb-
HOTO CBIPBS,
OIIK-1.2 [IpumeHsieT | — OCHOBHbBIE — 000CHOBaHHO - TEXHUKOMN
OCHOBHBIE (PH3UKO- ¢duzuko- PUMEHSTh XUMHAYECKUX
XUMHUYECKHE U XUMHUYECKUE U ¢buzuko- HKCIIEPUMEHTO
XUMHYECKHE METOABl | XUMHUYECKHE XUMUYECKHE U B, IIPOBEICHHS
aHanmsa Juis METO/Ibl aHAIHM3a U | XUMUYECKHE peaxkuui
pa3paboTKu, CIOCOOBI X METO/Ibl aHATTN3a MOKpPBIM 1
UCCIIEIOBaHUN U pUMEHEHHUs IS JUIs pa3paboTKH, CYyXUM
AKCIIEPTU3BI pa3paboTKu UCCIIEIOBaHUM U crocobom,
JeKapCTBEHHBIX UCCIIeIOBaHUM 1 HKCIEPTHU3BI paboThI ¢
CPEICTB, OKCIIEPTHU3BI JIEKapCTBEHHBIX XUMHAYECKOH
JIEKapCTBEHHOTO JIeKapCTBEHHBIX CPEeICTB U HIOCYI0H,
PaCTUTEILHOTO CHIPBS | CPEACTB U JIEKapCTBEHHOTO METOAMKON
U OHMOJIOTHYECKUX JIEKapCTBEHHOTO pPacTUTENLHOTO HKCHEPTHU3BI
00BEKTOB pPacTUTENLHOTO CBIPBS,; JIeKapCTBEHHBI
CBIPbS X CPEICTB U
JIEKapCTBEHHOT
O PacTUTENb-
HOTO CBIPBSI,;
OIIK-1.3 IIpumensieT | - METOABI — 000CHOBaHHO — HaBBIKAMU
OCHOBHBIE METOTBI paszeneHus MIPUMEHSTh ¢buzuko-
(U3UKO-XMMUYECKOTO | BEIIECTB ¢buzuko- XUMHUYECKOTO
aHaym3a B (XumHUeckue, XUMHYECKHE U "
U3TOTOBIICHUH Xxpomartorpaduyeck | XUMHYECKHe XUMHUYECKOTO
JIEKapCTBEHHBIX ue, METO/IbI aHATH3a aHaJm3a B
npenapaToB HKCTPAKLMOHHBIC); | 7S pa3paboTKH, M3TOTOBJICHUH
METO/IBI, PHEMBI U | MICCITICIOBAaHUN U JIeKapCTBEHHBI

X MPernaparoB




YCTAHOBJICHHA

KaueCTBEHHOTO

cocraBa u

KOJTMYECTBEHHBIX

onpeaeaeHuin

BEIIECTB
OIIK-1.4 TIlpumeHsIET | — OCHOBHBIC — NPUMEHSTh - HaBbIKAaMU
MaTeMaTUYECKHe MaTeMaTUYECKHe MaTeMaTUYeCKHe MIPOBEACHUS
METO/IbI U METO/IbI U CLIOCOOBI | METO/BI U MaTeMaTH4ecK
OCYIIECTBJISIET MaTeMaTU4YeCKOn OCYIIECTBIISITh Oro aHajiuza u
MaTeMaTHYECKYIO 00paboTku MaTEeMaTHYeCKyl0 | MaTeMaTH4ecK
00paboTKy JaHHBIX, JTAHHBIX, 00paboTKy oii 00paboTKH
MOJIYYEHHBIX B XOJI€ MOJIyYEHHBIX B JTAHHBIX, JaHHBIX,
pa3paboTku X0JIe pa3paboTKH MOJTyYCHHBIX B MOJTY9YCHHBIX B
JIEKapCTBEHHBIX JIEKapCTBEHHBIX X0JIe pa3paboTKu XoJe
CPEJICTB, a TAKXKE CPEJICTB, a TAKXKe JIEKAPCTBEHHBIX pazpaboTku
UCCJICTIOBAaHUM U UCCIIEIOBaHUM U CPEJICTB, a TAKXKe JIEKapCTBEHHBI
AKCIIEPTU3BI AKCIIEPTU3BI MCCJICIOBAHUH 1 X CPEJICTB, a
JIEKapCTBEHHBIX JIEKapCTBEHHBIX HKCIIEPTHU3BI TaKkxe
CPEICTB, CPE/CTB U JIEKApCTBEHHBIX HCCIeI0BaHUN
JIEKapCTBEHHOTO JIEKapPCTBEHHOT'O CPEICTB U U DKCIEPTU3BI
pPacCTUTEIBHOTO CHIPhS | PACTUTEIHHOTO JIEKapCTBEHHOTO JIEKapCTBEHHBI
1 OMOJIOTHYECKUX CBIPBS PacCTUTEIHHOTO X CPE/CTB U
00BEKTOB CBIPbS. OMOJIOTMYECKH

X OOBEKTOB.

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

OOmast TpyI0EMKOCTh JUCHMIUIMHBI B COOTBETCTBUM C Y4Y€OHBIM IUTAHOM COCTaBiIseT /
3a4eTHBIX eauHuIl (252 vaca).

TpynoeMKOCTb OT/IETbHBIX BUJIOB YU€OHON paObOThI CTYZEHTOB OYHOW, OYHO-3a04HOM U 3a0YHOM
¢dbopM oOyueHus nmpuBeaeHa B Tadbmure 2.1.

Tab6uanna 2.1. TpynoeMKoCTh OTACIbHBIX BHI0B Y4e¢0HOH padoThl 0 opmamM 00yUeHHs

Buj yuebHol 1 BHEY4eOHOI pabOThI JUIs1 O4HON (POPMBI 00YUEHHUSI
OO0beM TUCHMIIIMHBI B 3a4€THBIX €IMHUIIAX 7
O0BeM OUCIHHIINHEI B aKaJIEMUIYECKHUX Yacax 252
KonrtakTHas paboTta 00y4Jaronuxcs ¢ rnpernojaaBaresieM (BCero), B 7395
TOM uuce (Jac.): ’
- 3aHATUS JIEKLIMOHHOTO TUIA, B TOM YHUCIIE: 36

- MPaKTUYECKask MOATOTOBKA (€CIIA MPEAyCMOTPEHA)

- 3aHATHS CEMHHApCKOro Tuma (CeMWHaphl, MPaKTHYECKHE,

nabopaTopHbIe), B TOM YHCIIE: 36
- MpaKkTU4ecKas MOJAroToBKa (E€CiIu MpeayCMOTPEHA)
- B XOJI€ TTOJITOTOBKH 1 3aIIUTHI KYpPCOBOH pabOTHI
- KOHCYJIbTaIus (MpedK3aMeHallnOHHas)
- MPOMEKYTOYHAS ATTECTANNS IO AUCITUTUINHE 0,25
CamocrosiTenpHas pabora oOydaronuxcs (4Jac.) 178,75

dopma IpoMEeKyTOUHON aTTeCTalluK 00yJarOIIerocs

9K3aMeH — 2 ceMecTp
(3auet/HK3amen), cemecTp (bI)




CopepxaHue IUCUUIUIMHBI, CTPYKTYpUpPOBaHHOE€ IO TeMaM (pa3zienaMm) ¢ yKa3aHHEM
OTBEJICHHOI'0 Ha HUX KOJIMYECTBA aKaIEMUUECKUX YAaCOB U BUJIOB YUEOHBIX 3aHATHI U CAMOCTOATEIILHOM
paboThL, A1 KaXKA0H (OpMbI 00YUICHHSI PEACTABIICHO B TabyuIe 2.2.

KonrtaktHas paboTa, Jac. Popma TeKyIero
13 JIP § KOHTPOJIS
Paznen, Tema nUCIMIUIMHBI KP/ CP, g YyCneBacMOCTH,
(Moysst) B B B | e | e g bopma 5
J Tu. | [I3 | Tu. | JIP | T4 & MIPOMEKYTOTHOU
111 III1 III1 =~ aTTecTalun
Pazoen |. Kauecmeennuwiii
ananus
Tema 1. Ilpeomem, 3a0auu u 2 2 11 15 | Oruer no mabopa-
Memoobl KAUeCmMEEeHHO20 AHANU3A TopHOM paboTe Nel
Tema 2. 3axon oeticmsus macc 2 2 11 15 | Oruer no
Kax meopemuueckds OCHO8A JTabopaTopHOU
KauecmeeHHo20 aHanu3a pabote Ne2
Tema 3. 3axon deticmeusi macc u 2 2 11 15 | Oruer mo nabopa-
npoyeccvl 2uopoIU3a U TOpHOU padoTe Ne3
ampomeprocmu
Tema 4. 3axon deticmeusi macc u 2 2 11 15 | Oruer mo mabopa-
2emepo2eHHble NPoYeccyl TOopHOH paboTe Ned
KonTtponbHas
pabota 1
Tema 5. Oxucnumenvro- 2 2 11 15 | Oruer no abopa-
80CCMAHOBUMETIbHBIE NPOYECChl TOopHOU paboTe Ne5
Tema 6. Komnaexcoobpasosanue 4 4 12 20 | Otuer o nabopa-
8 AHATUMUYECKOU XUMUU TopHOU pabote Ne6,7
Tema 7. Anuonvl u ananus cyxo2o 2 2 11 15 | Oruer no stabopa-
seujecmasda TOopHOH padoTe No§
Tema 8. Memoow pazoenenus u 2 2 11 15 | Oruer no stabopa-
KOHYEHMPUPOBAHUSL TOpHOU padoTe Ne9
Paszoen |l. Konuuecmeennwiii
aHanus
Tema 9. Teopemuueckue 0cHO8bI 2 2 11 15 | Oruer no nabopa-
KOAUYECMBEHHO20 AHANU3A TopHOU padoTte Nel(
Tema 10. I pagumempuueckuii 4 2 11 17 | Oruer no nabopa-
ananus TopHo#i padote Nell
Tema 11. Tumpumempuueckuii 2 2 11 15 | Oruer no nabopa-
Memoo ananu3a TOpHO# padote Nel2
Tema 12. Memoo kucromuo- 2 4 12 18 | Ortuer no nabopa-
OCHOBHO20 MUMPOBAHUS TopHOU padoTe Nel3,
14. KontponbHas
pabora 2
Tema 13. MemoOwl okuciumens- 2 2 11 15 | Oruer no s1abopa-
HO-60CCMAHOBUMENbHO20 TOpHOM padote Nel5
MUMpOBaAHUs
Tema 14. Memoowt 2 2 11 15 | Oruer no s1abopa-
0Ca0UmMenbHO20 MUMpOBAHUs TOpHO# pabote Nel6
Tema 15. Komnaexconomempus 2 2 11 15 | Oruer no s1abopa-
TopHOH paboTe Nel7
Tema 16. Quzuko- xumuueckue 2 2 11,7 | 15,7 | Otuet no nmabopa-
Memoovl aHAIU3A 5 5 | TopHoii pabote Nel8
Koncynabranumn 1
KoHTpoab npoMe:KkyTOUYHOI 0,25 K3amen
aTTecTaluu
HUTOI'O 3a cemecTp: 36 36 17758 | 252
36 36 178,
Hroro 3a Bech mepuon 75




Ipumeuanue: J1 — nexuust; [13 — npaktudeckoe 3ansatue, cemunap; JIP — maboparopnas pabota;
IIIT — mnpaktuueckass moxaroroBka; KP / KII — xypcoBas pabora / kypcoBoit mpoekt; CP —
caMmocTosiTenbHas paboTa

Tadauna 3. Marpuua coOTHeCeHUs] pa3/iesioB, TeM Y4eOHOH JAUCHUIUIMHBI M (POpMHPYeMBbIX
KOMIIeTeHIN i

Templ, Kou- Kon OO01ee
pazziensl BO KOMIIETEHIIUN | KOJIMYECTBO
JTUCHHUIIINHBI 4acoB OIIK-8 KOMIIETEHITHI
Pa3nen |. KauecTBeHHBINH aHAIN3
Tewma 1. [Ipeamer, 3aga4uu 1 METOIbI KAYECTBEHHOTO 15 + 1
aHajau3a
Tema 2. 3akoH ACHCTBUSA Macc KaK TEOpETUUYECKasi OCHOBA 15 + 1
Ka4eCTBEHHOT'O aHaJIn3a
Tewma 3. 3akoH ACHCTBUSA Macc U MPOIIECCHI THAPOJIN3a U 15 + 1
aMm(pOTEepHOCTH
Tewma 4. 3akoH elicTBUS Macc U reTeporeHHele npoueccol | 15 + 1
Tema 5. OKMCIHTEIBHO- BOCCTAHOBUTEIIBHBIC MTPOIIECCHI 15 + 1
Tema 6. KomriekcooOpa3oBaHue B aHATUTHYSCKOM 20 + 1
XAMUH
Tema 7. AHHOHBI U aHAJIU3 CYXOT'0 BEIIECTBA 15 + 1
Tema 8. MeToapl pa3faeneHuss 1 KOHIIEHTPHUPOBAHUS 15 + 1
Pasznea |l. KoinyecTBeHHBIN aHAJIN3
Tema 9. TeopeTnueckre OCHOBBI KOJTMYECTBEHHOTO 15 + 1
aHajau3a
Tema 10. I'paBuMeTpryecKkuii aHaJIn3 17 1
Tema 11. TurpuMeTpuuecknuii METO aHAJIN3A 15 + 1
Tema 12. MeTo1 KHCIIOTHO-OCHOBHOT'O TUTPOBAHUS 18 + 1
Tema 13. MeToabl OKUCIUTEIBHO-BOCCTAHOBUTEIIEHOTO 15 + 1
TUTPOBAHHUS
Tema 14. MeTo1bl 0OCaIUTEIBLHOTO TUTPOBAHUS 15 + 1
Tema 15. KoMiuiekconomeTpus 15 + 1
Tema 16. Pu3nKo- XMMHYECKHE METOIBI aHAJIM3a 15,75 + 1
Hroro 252 1

Kpartkoe conep:xanue yueOHOMH TUCUMIINHBI

Pa3nea |. KauecTBeHHbI aHaIU3
Tema 1. [Ipeamer, 3a1a4u U MeTObI KA4YECTBEHHOI0 AHAJIN3A

3ajaun aHATMTUYECKON XUMUN. MeCTO aHaTMTUYECKON XUMUU CPEAU APYTUX HAYK U €€ BIIUSHHE
Ha pa3BUTHE €CTECTBEHHBIX HAyK, IPOMBIIUIEHHOCTH M CEIbCKOIO XO3SMCTBA. XHUMHUKO-
TEXHOJIOTUYECKHI KOHTPOJb MPOU3BOJCTBA. PoNlb aHaIMTHUECKOH XUMHH B MpodeccroHalbHOMN
IIOATOTOBKE XUMHUKOB.

IIpeamer m 3amauM Ka4eCTBEHHOIO aHaiau3a. MeTolbl KaueCTBEHHOro aHanu3a. Pusnyeckue,
(U3NKO-XUMHUYECKUE U XUMHUECKHE METObI aHAIN3a. AHAIN3 «MOKPBIM» U «CYXUM» MyTIMU. Makpo-
, MHKpO-, TOJIYMHKPO- M YJIBTPOMHKpOaHanu3. Peaknuu okpamumBaHus IiaMeHd. KanenbHbI U
MUKPOKPHUCTAJUINYECKUI aHATU3bI.

DTtambl pa3BUTHS aHATUTHYECKOW XumuH. CHcTeMbl KadecTBeHHOro aHayimsa. CynbbuaHas
cucTeMa aHajn3a KaTHOHOB, €€ CYIIHOCTh. IloJ0XHTeNbHbIE CTOPOHBI U HENOCTATKU CYIb(MHUIHOM
CUCTEMBI aHalIM3a KaTUOHOB. /[eleHne KaTHOHOB M aHMOHOB Ha aHaJUTUYeCKue rpynnsl. [ pynmoBbie
peareHTsl. [10710KUTENbHBIE CTOPOHBI M HEOCTATKU KUCIOTHO-LIEIIOYHOM cucTeMbl. CUCTEMAaTHYECKUI
u 1apoOHBIM xox aHamm3a. CyIIHOCTh CHUCTEMATHYECKOro xojaa aHanmuza. OOlieaHaTuTHYECKUE,



IPYIIOBBIE U crielU(pUYecKre peakuuu U peareHThl. J[poOHbIe aHATU3bl, UX CYITHOCTb U IEPCIIEKTUBHI
pa3BUTHSL.

AHnanuTHYeckas KiaccU(pUKAIMs KAaTHOHOB M Mepuoauveckas cucrema siemeHToB J[.U.
MenpeneeBa. UyBCTBUTENBHOCTh AHAIUTHYECKUX peakiuu. OTKpbIBAEMbII MHUHUMYM, IpeAeiibHas
KOHIIGHTpALUsl WM TpefenbHoe pa3zdaBiieHHe. B3auMOCBsA3b ATHX IMOKa3aTelell W MX MPaKTHYeCKOoe
HCIIOJIb30BAHUE B AHAJIN3E.

OcHOBHBIE YCJIOBUSI OOHAapyXeHHsS HOHOB B pactBope. Crnemnuduueckue, mu3OHpaTenbHBIE,
CEJICKTUBHBIE PEAreHThl U peakuu. MacKupoBKa MEIIAKIINUX TOCTOPOHHUX HOHOB IIyTE€M CBSI3bIBAHUS
UX B IPOYHBIE KOMIUIEKCHBIE COETUHEHUSI.

Tema 2. 3aK0H AeHCTBHA MACC KAK TEOPETHYECKAas OCHOBA KAa4eCTBEHHOI0 aHAJIN3a

[IpumMeHeHne 3aKOHa JEHCTBYIOIIMX Macc K OOpaTHMMBIM pEakIusM. YpaBHEHHUE KOHCTAHTHI
XUMHUYECKOT0 paBHOBeCUsA. OCHOBHBIE TIOJIOKEHUS TEOPUHU INEKTPOJUTUUECKON AUCCOLUALIMH.

B3anMocCBs3p MeX1y CTENEHbIO M KOHCTAaHTOM HOHM3ALWU CIa0BIX AJIEKTPOIHMTOB. 3aKOH
Pazbapnenuss B. OctBanbaa. Meronuka BBIYHUCICHHI C HCIONb30BAHHEM CTEMEHH U KOHCTaHTHI
HMOHU3ALUH.

CwmelieHre HMOHHBIX paBHOBecuH. JlelicTBHE OAHOMMEHHOr0 HOHA. OCHOBHBIE MOJIOKEHUS
TEOPUU CUJIBHBIX 3JIEKTPOJIUTOB. DJIEKTPOCTATUUECKOE B3aUMOJeHCTBUE Mexay noHamu. Kaxymascs
CTEMEHb NUCCOIMAINUA. AKTUBHOCT U KO3 duiueHT aktTuBHOCTU. MOHHAsI cuiia pacTBopa. Meroanka
BBIUMCJICHUS] MOHHOM CHJIBI pacTBOpa M AaKTHUBHOCTU HOHOB C HCIIOJIB30BAHMEM HPUOIMKEHHBIX
3HaYeHUH K03(PPUIIMEHTOB aKTUBHOCTH U METOJIa HHTEPIOJISAIUY.

3HaueHUE TEOPUH IIEKTPOIUTUYECKON TUCCOLMallMU B KaueCTBEHHOM aHaiuze. [IpousBenenue
BOJIBI U BOAOPOJHBIC MOKa3aTenb. Berunciaenne PH B pactBopax mienodeid u ocHoBanuil. bydepHsie
CHUCTEMBI M X 3HaUeHUE B aHanu3e. Beruucinenue pH OydepHbix pacTBOpOB.

Tema 3. 3ak0oH geCTBUA Macc U MPOLECCHI THAPOJIN3a U aMmdoTepHOCTH

I'maponus. Mexanusm rugposinza. akTopsl, BIUSIOMIME HA MpoLecc ruapoian3a. KoHCcTaHTsl 1
CTeNeHb TUPOoIn3a. BeIuMCIeHsI KOHCTAHThI U CTENEeHU Tuponn3a coneil. Beruncnenune pH u pOH B
pacTBopax rMApOIU3YIOUINXCS cojiel. 3HaueHHEe THIPOIN3a B KaUECTBEHHOM aHaJIn3e.

AmopoTrepHOCTh TUApPOKCHIOB. Teopus amporepHocTH. 3HaueHHe aM(pOTEPHOCTH B
KaueCTBEHHOM aHaJIM3E.

Tema 4. 3aK0H AelCTBUA MACC U FeTePOreHHbIe MPOLeCcChI

[TpousBenenne pacTBOpUMOCTH. MeToiMKa BEIYUCIICHHS pACTBOPHUMOCTH BELLIECTB 110 BETUUHHE
IIPOU3BEICHUS PACTBOPUMOCTH. BiinsiHNE OTHOMMEHHBIX HOHOB HAa PACTBOPUMOCTD 3JIEKTPOJIUTOB.

Conesoit >¢dext. [IpobdHoe ocaxaeHue. YcaoBHE 00pa3oBaHHE W PACTBOPEHUE OCAJIKOB.
[IpeBpamieHre OIHHUX MalOpPacTBOPUMBIX JJIEKTPOJIMTOB B JpYrHe. YCIOBUE MPOTEKAHMS DPEAKIMH
oOMeHa.

Tema 5. OxkucIUTENbHO-BOCCTAHOBUTEIbHbIE NMPOLECCHI

3HaueHUe peaKkIuil OKUCIECHUA-BOCCTAHOBIEHUS B aHanu3e. CTaHIapTHBIA BOJOPOJIHBIN
anekTpoa. CraHgapTHBIE 3JNEKTPOAHBIE M OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE  IOTEHIUAIIBI.
Hanpaprienne OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil. [Ton6op 3ppeKkTUBHBIX OKUCIUTENEH U
BOCCTAHOBUTEJIEH /JIs1 KOHKPETHBIX CiIydaeB aHanu3a. Biusuue pH cpeabl 1 KOHIEHTpalMid peaoKc-
(hopMBI Ha TPOTEKAHUE PEAKITUH.

Tema 6. Komniiekcoo0pazoBaHue B aHAJIMTHYECKONH XUMHHU

KomrmuiekcHble coelMHeHus1, UX COCTaB U cTpoeHue. Jlucconuanis KOMIUIEKCHBIX COSTUHEHHH.
KoncranTta Hectolikoctu. IIpuMeHEeHHE KOMIIIEKCOB B KAauECTBEHHOM aHalM3€ I OTKPBITHS U
pa3aeneHns KaTHOHOB.

MackupoBka Memnaromux HoHOB. ITogbop peareHToB, pa3pylIaromUX KOMIUIEKCHBIE HOHBI.
Brrunciienne KOHIEHTpalUii MPOAYKTOB JUCCOUMAIIMN KOMIUIEKCHBIX coenuHeHud. [Iprumenenne
OpPraHUYECKUX PEAKTUBOB B KAUYECTBEHHOM aHAJIN3E.

Tema 7. AHHOHBI U AHAJIU3 CYXOI'0 BellecTBa

Knaccugukarus annonoB. OOmast xapakTepUCTHKa TpyMIl. [ 'pynmoBeie peareHThl. AHUOHBI-
OKHCJIIUTENIN U aHUOHBI-BOCCTAHOBUTENU. OTKPBHITHE MOHOB NP COBMECTHOM IMPUCYTCTBUU. AHAIIN3
cyxoro BelecTsa. [lepeBeeHue BEECTB B pacTBOP U XOJ] aHATIU3A.



Tema 8. MeTroabl pa3ieseHus ¥ KOHIEHTPHPOBAHHSA

Paznenenue. Konnenrpuposanue. Knaccugukanus METon0B pa3eaeHus 1 KOHLIEHTPUPOBaHUSL.

OkcTpakuus. YciaoBusl B3KcTpakuuu BemiecTBa. CyIIHOCTh 3KCTPAKLIMKU OPraHUYECKUMMU
pactBopuTessIMU. IIprMepsl HCIIOIB30BaHUS DKCTPAKIIMM B XUMUYECKOM aHAJIN3E.

CymnHocts xpoMaTorpadun. CoBpeMeHHbIEe METO bl XpoMaTorpaduu. MToHOOOMEHHBIE CMOJTBI.

Paszned |l. KosinyecTrBeHHBI aHAIN3
Tema 9. TeopeTnueckue 0CHOBbI KOJIHYeCTBEHHOI'0 AHAJIN3A

IIpenMer 1 MeTOBI KOJUYECTBEHHOTO aHAJIN3a. 3HAYE€HUE U POJIb KOJIMYECTBEHHOTO aHAJIN3a B
pa3BUTHE XMMHUYECKHX MpOOJIEM M B pEUICHWE NPAKTHYECKUX BOMPOCOB. OCHOBHBIE pa3eibl
KOJINYEeCTBEHHOI0 aHanu3a. dusnyeckue U GU3MKO-XMMHUYECKHE METObl KOJUYECTBEHHOIO aHaJIN3a,
ux xapakrepuctuka. Crtatucruueckas o0paboTka pe3yabTaTOB aHAIH3a

Tema 10. I'paBuMeTpuYecKuii aHAIU3

CymHOCTh TI'paBUMETPUYECKOrO aHanu3a. KoJudyecTBEHHOE BBIIEICHUE U3  PpacTBOpa
KOMIIOHEHTa B Buae ocagka. Ocaxnaemas M rpaBuMmerpudeckas ¢opmbl ocanka. Ocaaku
KpUCTayuTnieckrue 1 amopdHsie. BeiOop u pacuer konmuectBa ocagutens. OcaJKu KpUCTAIUIMYECKHUE U
amopdHuble. BriOOp U pacyer koiauuecTBa ocaauTens. YcioBus ocaxaeHus. [lomHora ocaxaeHus.
CospeBanue ocagkoB. YncTora ocankoB. AICOpOLUs 1 OKKITIO3US KaK IIPUYMHBI 3arPSI3HEHHS OCaIKOB.
[IpoMbIBaHME, BBICYIIMBAaHME W IPOKAJIMBAHUE OCAAKOB. TOYHOCTH IPaBUMETPUYECKOTO aHAJIN3A.
PacueTsl B rpaBUMETpUYECKOM aHAIU3E.

Tema 11. TuTpuMeTpUYecKHUil METO AHAIU3A

CymHOCTh TUTPUMETPUUECKOTO aHalIW3a. BplpakeHHe KOHLIEHTpallMM pacTBOPOB B
TUTPUMETPUYECKOM aHaiu3e. McxonaHele BemecTBa M TpeboBaHuss K HuM. CraHmapTHele U
CTaHIAPTU30BaHHbIE pacTBOpbl. M3mepurenbHass I1ocyna W €€ IpoBepka. BeruuciieHus B
TUTPUMETPUYECKOM aHAJIMU3E.

Tema 12. MeToa KHCJI0THO-OCHOBHOTO TUHTPOBAHUS

OO6wemubiil aHanu3. CylnHOCTh U MeTOJIbl 00beMHOro aHanu3a. HeoOxoauMele ycnoBust s
o0beMHOro aHaiu3a. BplpaxkeHue KOHIEHTpauui B oObeMHOM aHaiu3e. VcxoaHble BemiecTBa U
TpeGoBaHus K HUM. [IpUroToBiIeHNE UCXOMHBIX U PabOYUX TUTPOBAHHBIX PAacTBOPOB. Brruncienue B
00BEMHOM aHaJIM3E.

CyIHOCTP METOJIOB KHMCJIOTHO-OCHOBHOTO TUTPOBaHMS M 00JacTb HMX IPUMEHEHUS.
Aupaumerpus U ankaauMmeTpus. KHCI0THOCTD M IETI0YHOCTh Cpeibl M BOJOPOIHBIN Moka3arens. Touka
HEUTPAJBbHOCTU W KOHEYHAs TOYKa TUTpoBaHUsA. MHAMKATOpBI METONOB KHCIOTHO-OCHOBHOIO
TATpOBaHuA. Teopus MHAMKATOPOB. VHTEpBabl OKpAaCKM Ba)KHEMIIMX WHIAUKATOPOB. PasnuuHble
cllyyad TUTpoBaHUs. TUTpOBaHHE CHIIBHOM KUCIOTHI IIEJIOUBI0, CIa00N KUCIOTHI IIET0YbI0 U CIaboro
OCHOBaHMS CWJIBHOM Kucinotoi. Kpussle TuTpoBaHus. Touka SKBUBAaJIEHTHOCTH B Pa3JIMYHBIX CIIydasix
TUTPOBaHMs. BIOOp MHIMKATOPOB /17151 KOHKPETHBIX cilyyaeB. IHAMKATOpHBIE OIIMOKH.

Tema 13. MeToabl OKMCINTEIbHO-BOCCTAHOBUTEIHLHOT0 THTPOBAHUS

CymHocTh U Ki1accu(pUKaIys METOJ0B peAOKCUMETPUH. Pe1oKCHTIOTEHIIMAIBI U HAIIpaBlieHHE
poTeKkaHus peakiuil. KoHcTaHThl paBHOBecUsl pefokc-peakunid. Kpusbsie TutpoBanus. Muaukaropsl
METO/a PENOKCUMETPHUHU.

Iepmanronaromerpust. CyIIHOCTh METOJa M OOJACTH €ro NpPUMEHEHHs. MoaoMeTpus.
OmnpeneneHre OKUCIUTENEH W BOCCTaHOBHTENEH HOAOMETpHUECKUM MeToJoM. Paboune pacTBOpBHI.
PactBop THOCYnb(]aTa u peakiuu oaa ¢ Tuocynbdarom. Mcrounnku ommoOoK B HOIOMETPUH.

Tema 14. MeToabl 0caIUTEILHOT0 THTPOBAHMSA

Meronsl  ocaxzaeHus. CyIIHOCTD M TEOPETHYECKHE OCHOBBI METOJOB  OCAXKJIEHHS.
Knaccudukanus meronoB ocaxiaenus. [Ipsimoe u obGpatHoe TuTpoBanue. Meton Mopa, dasHca u
®onbrapaa. O6iacTs NPUMEHEHHUSI METOJIOB OCaX/IeHUs. PacueTsl B METO/1aX OCaXACHHUS.

Tema 14. KomniiekconomeTpust

CymHocTh KOMIUIEKCOHOMETpUH. KoMiuiekconbl. OnpeneneHne SKBUBAJIEHTHOW TOYKH.
KoHCTaHTBl  yCTOMYMBOCTM KOMIUIEKCHBIX —coequHEHM. KpuBble THUTpPOBaHHA 10 METOLY
KOMIUIEKCOHOMETpUHU. KOMIIEKCOHOMETPUUECKOE ONPENETICHUE KECTKOCTH BOJBI.



Tema 15. @Pu3uK0-XUMHYECKHE METOAbI AHAIH3A

ONEKTPOrpaBUOMETPUYECKUNA  METOJ,  aHaluu3a, €ro  CyHmHOCTb M IIPUMEHCHHE.
[ToreHIIMOMETpUYECKUN M KOHAYKTOMETpUYEeCKHid MeToabl aHanusa. llomsporpaduueckuii merTon
a”anu3a. Teoperndyeckue ocHoBbI MeTo1a. [lonsiporpad.

OnTuueckue Mmeronabl aHanuza. 3akoH JlamOepra—byrepa—bepa. @oro3nekTpokaniopuMerpus.
CymHocTts MeToAa 1 obsacth npuMeHeHus. [lonsspumerpus u peppaxkromerpusi. CynHOCTb METOAA U
obnacth npuMeHeHHs. PHU3MUECKUEe METOJbl aHadu3a. DMUCCHOHHBIA CIEKTpalbHBbIA aHamu3. Ero
CYLIHOCTb Y IIPUMEHEHHUE.

5. METOJMYECKHUE YKA3AHUS MO MPEIOIABAHUIO
1 OCBOEHHUIO JUCHMUILIMHEI (MOTYJIST)

5.1. Yka3anus AJi4 npenojaaBareJieii 10 OpraHu3anuu U NPOBeAeHUI0 Y4eOHbIX 3aHATHH 10
AUCHUILINHE

Memoouueckue pekomenoayuu npu nPoeeodeHUuU 1eKyuil

Jlexuuu SBASIOTCSA OJHUM U3 OCHOBHBIX METOJOB 00YUYEHMs MO JUCLUIUIMHE. | 1aBHOM 3a1aueit
KaXJIOM JIEKIMH SBJISETCS PACKPBITHE CYIIHOCTH TEMbl M aHAJU3 €€ OCHOBHBIX IIOJIOKEHUH.
Pexkomenayercs Ha nepBOM JEKIUHU TOBECTH JO BHUMAaHUS CTYAEHTOB CTPYKTYpPY AUCLHUIUIMHBI U €r0
paszenbl, a B AalbHEHIIEM YKa3blBaTh Hayallo KaXJO0ro pasaena (Moaylns), CyTb M €ro 3ajayu, a,
3aKOHYUB U3JI0’KEHUE, [TOIBOJUTH UTOT 10 3TOMY Pa3/eiy, YTOObI CBA3ATh €r0 CO CIEIYIOIINM.

CopepxaHue JEKIMI ompeaensieTcss HacTosmeld pabodeil mporpammoil AucUUIUIMHBL s
3¢ (HEeKTHBHOTO MPOBEICHUS JICKIIMOHHOTO 3aHATHS PEKOMEHJIYETCSI COOJIFOIATh MOCIICIOBATEILHOCTD
€€ OCHOBHBIX 3TAloB:

1. popMyIUpPOBKY TEMBI JICKIUH;

2. yKa3aHHe OCHOBHBIX M3Y4aeMbIX pa3esiOB WIIK BOIPOCOB U MPEIOIAraeMbIX 3aTpaT BpEMEHH
Ha UX U3JI0KEHUE;

. I3JI0’)KEHNE BBOJHOM 4acCTH;

. I3J10’K€HIE OCHOBHOM YaCTH JICKIIUU;

. KpaTKHE BBIBOJIBI 110 Ka)KIOMY U3 BOIIPOCOB;

. 3aKJIFOYEHUE;

. PEKOMEHJallu} JINTEPATYPHBIX HCTOYHUKOB I10 U3JIara€MbIM BOIIPOCAM.

HavanbHplil 3Tan Kaa0ro JEKIUOHHOTO 3aHATHS — OIJIAIIEHHE OCHOBHOW TEMBI JIEKIIMH C
KpaTKoW aHHOTalMeHl MpeanaraeMbIX JUIs W3ydeHus Borpocos. IIpenonaBaTens A0KeH COOOLUTH O
MIPUMEPHOM ILIaHE MPOBEJCHUS JIEKIIMH U MPEIoIaraéMoM pacipeieieHun OromxeTa BpeMenu. Ecin
OyepelHOEe 3aHATHE SBISIETCS MPOJOJDKEHHEM TNpeAblAylled JIeKIUH, HeoOXOJUMO KpaTKo
chopMyIUpOBaTh TMOJYyYEHHBbIE paHEe pe3yJbTaThl, HEOOXOAMMBbIE Ui TOHHMAaHUS M YCBOEHUS
U3Y4aEeMBIX BOIIPOCOB.

B BBOJHOIM 4acTH TOCTATOYHO KPATKO XAPAKTEPU3YETCs MECTO U 3HAYEHHE JAaHHOW TEMbI B
Kypce, JaeTcsi 0030p BaKHEHIIUX MCTOYHHKOB M (POPMYIHUPYIOTCS OCHOBHBIE BOMPOCHI WM 3aJlayu,
pelieHrne KOTOPBIX HEOOXOAMMO Ui CO3JaHHsl CTPOMHOM CHUCTEMbl 3HAaHUN B JaHHOM IpeIMETHOU
obnactu. B 3T0if yacTH 1EeKIUU AEMOHCTPUPYIOTCSI OCHOBHBIE TIEITarOTMYeCKHE METOIbl, KOTOPbIE Oy IyT
UCIIOJIb30BaThCS IPU U3JI0KEHUU MaTepuaia U yCTaHABIMBACTCS KOHTAKT C ayTUTOpUEH.

OcHoOBHast 4acTh JIEKIIUM UMEET CBOEH LIEIbI0 PACKPBITHE COAECPKAHUS OCHOBHBIX BOIIPOCOB MIIH
pa3esioB U ONpeAeNsieTcs JOTHYeCKON CTPYKTYpOH MmiiaHa JeKuuu. [Ipr 7ToM HCronb3yroTcst OCHOBHbBIE
MeIarOrMYEeCKUe CIOCOObl HM3JI0KEHUs MaTepualia: ONHMCAaHHe-XapaKTepUCTHKA, ITOBECTBOBAHHE,
oOBsicHenue u Ap. [IpenogaBaTens TOKEH TaKKe YMENO UCMOIb30BaTh 3((HEKTUBHBIE METOIUYECKUE
MIPUEMBI U3JI0KEHHs MaTepuana — aHaliu3, 0000IIeHue, MHAYKIUIO, AeTyKIIUIO, TPOTUBOIIOCTABICHHUS,
CpaBHEHHUS U T.J., 00ECIIeUnBaIOIIUE T0CTATOYHO BHICOKUI YPOBEHb KauecTBa yueOHOro mpolecca.

B 3akirounTenbHON YacTH JIEKIUHN IPOBOJAT 00001eHNe HanboJiee BaKHBIX U CYIIECTBEHHBIX
BOIIPOCOB, JI€JAI0TCs BBIBOJIbI, POPMYITUPYIOTCS 3a/1a4Ml JJIsi CAMOCTOSATENbHON paboThl caymaTenei u
YKa3bIBaeTCsl peKOMEHyeMas tuTeparypa. OcTaBiieecs BpeMsl HCHOJIB3YIOT JUIsl OTBETOB Ha BOIIPOCHI,
3a/1aBaeMble CIYIIATEISIMH, U JUIsI BO3MOXKHOW TUCKYCCHH O COJIEPKaHUH JIEKIIUU.

~ N D W



Memoouueckue pekomenoayuu K co0epHcanuio J1eKuyuu

ConepxaHue JICKIIMOHHOTO MaTepuaia JOJDKHO CTPOTO COOTBETCTBOBATH COJEPIKATEIHHON
YacTH YTBEPKACHHOH paboueil yueOHOW MporpamMmbl JAMCIHUILIUHBI U COOTBETCTBOBATH OCHOBHBIM
TUIAKTHYECKUM TIPUHIIMIIAM, KOTOPbIE 00ECIIEYNBAIOT COOTBETCTBHE U3JIaraeMoro Marepuasia HayqHo-
METOANYCCKHUM OCHOBaAM HeaarornquKoﬁ ACATCIIBHOCTH. OCHOBHBIMH U3 HUX SABIISIFOTCS ECJIOCTHOCTD,
HAYYHOCTb, JOCTYITHOCTh, CHCTEMAaTHYHOCTb ¥ HATJISAHOCTD.

[lenocTHOCTD JIEKIMU O0ECIIeYMBACTCS CO3JAHUEM €IMHOW €€ CTPYKTYphl, OCHOBaHHOW Ha
B3aMMOCBSI3H 33]1a4 3aHITHUS M COJCPKAHUS MaTepralia, peIHa3HAYCHHOTO [Tl YCBOCHUSI CTYICHTAMH.

HaydHocTh JIeKIIMM TpeanojiaraeT COOTBETCTBUE MarepHalia OCHOBHBIM  IOJIOKCHUSM
COBPEMEHHOW HayKH, a0COJIOTHOE mpeolianaHre OOBEKTUBHOTO (aKTopa M J10Ka3aTeIbHOCTh
BbIIBUTA€MbIX MOJIOKEHUU. I[JISI Hay4YHO O6OCHOBaHHOﬁ JICKIIMA XapaKTCPHbI ACHOCTb, JIOTUYHOCTD,
apryMEHTHPOBaHHOCTh, TOYHOCTh M CXKATOCTb.

[TpuHIMIT TOCTYMTHOCTH JICKITUH TPEIOoaraeT, 9To CojepKaHue y4eOHOTO MaTepraia I0JKHO
OBITh MOHSTHBIM, @ 00BEM 3TOTO MaTepuaa MOCUJIBHBIM JUISI BCEX CTYIEHTOB. DTO O3HAYaeT, 4To
CTCIICHb CIIO)KHOCTH JICKIIMOHHOTO MaTepuaja JO0DKHA COOTBETCTBOBATH YPOBHIO PAa3BUTHS U
UMEIOIIEMYCsI 3a1acy 3HaAHHI U MPEJICTABICHUI CTYICHTOB.

CHCTEeMaTUYHOCTh JICKIIMOHHOTO MaTephajia OIPENeNIeTCs B3aUMOCBS3BI0  H3y4aeMOro
MaTepHalia ¢ paHee U3yu4eHHbBIM, TTOCTSIICHHBIM MTOBBIIIIEHUEM CIIOKHOCTH PACCMATPUBACMBIX BOITPOCOB,
B3aMMOCBSI3bI0 YacTell M3ydyaeMoro MaTepuaia, 0000IMIeHHEM M3yYEeHHOTO MaTepHaia, CTPOHHOCTHIO
U3JIOKCHUSI MaTepHaja Mo COJACPKaHUIO M BHEIIHEH GopMe ero mojaaqyu, pyOpHKaiied Kypca, TeMBI,
BOMPOCA M €AMHOOOPA3HEM CTPYKTYPhI TIOCTPOSHUS MaTepraa.

[TpuHIMI HAISTHOCTH COJCPIKAHUS JICKIUU TPeOYeT HCIIOJIb30BaHUS NMPU UYTCHHUU JICKIUH
BU3YaJIbHBIX HOCHTENIEH MH(POPMALIMU B BUJIE IPE3CHTALINH, TOCKOIBKY OCHOBHOH IMMOTOK HHPOPMALIUN
B Y4€OHOM ITpOIECcCce BOCIPUHUMACTCS 00y4aeMbIM 3pUTEIbHO. JIeMOHCTPAIIMOHHBIM MaTepUal BO BCEX
ClIydadax JOJIKCH UIrpaTh MOAYMHCHHYIO POJib U HC IOAMCHSATH COACPIKaHUA JICKIINU. B Ka)KI[BIfI MOMCHT
JIEKIUU HEOOXOIMMO JAEMOHCTPUPOBATH TOJBKO TOT HATIISATHBIA MaTepHall, KOTOPBIH HITIOCTPUPYET
M3JIaraeMple MOJIOKEHHS.

5.2. Yka3zaHus 11 00y4aomuxcsl o 0CBOEHUIO U CHUIIIHHBI (MOTYJIIO)

Paboma nao koncnekmom neKyuu

PabGoTy Has KOHCIIEKTOM ClleIyeT HaYMHATh C €ro JOpaOOTKH, KEJIaTeIbHO B TOT XKe JCHb, ITOKa
MaTepual ele Jerko BOCIPOM3BOIUM B namsTu (depe3 10 gacoB mocie JeKIru B MaMATH OCTAeTCs He
6omnee 30-40 % marepuana). C 1enpio J0padOTKH HEOOX0IUMO POYUTATh 3aITUCH, BOCCTAHOBUTH TEKCT
B MAMSITH, a TaKXKe UCIPaBUTh OMUCKHU, pacIIu(PpoBaTh HE MPUHATHIC paHee COKPAIICHHUS, 3aOTHUTh
MNpONMymEeHHBIE MECTA, MOHATHL TCKCT, BHHUKHYTb B €TI0 CMBICI. I[anee NpoYnuTaTtb MaTcpuall I10
pPEKOMEHIyeMO JUTepaType, pa3pelias B X0Jle YTeHUs BO3HUKIIME paHee 3aTpyIHEHUs, BOPOCHI, a
TAKXKC OOIMOJIHAA WU HUCIIPaBJIAd CBOU 3aIllMCH. 3amnncu JOJI?KHBI OBITH HarJs1AHBIMHA, IS 4€ro CJICaycCT
MPUMEHSTh pa3InyHble CIOCOOBI BBIAENCHUNW. B Xome 1opabOTKM KOHCIEKTa YIrIIyONsOTCS,
paciupsAr0OTCA U 3aKPCIUIAIOTCA 3HAHHA, a4 TAKKE JOIMOJHACTCS, UCIPABIIACTCA U COBCPIICHCTBYCTCA
KOHCIIEKT.

HOHFOTOBHGHHBIﬁ KOHCIICKT U pECKOMECHAYEMas JIUTCpaTypa UCIOJB3YIOTCA IMPU IMMOATOTOBKE K
CEMHHAPCKUM M TMPAKTUYECKUM 3aHATUSM. [lOArOTOBKa CBOIUTCS K BHUMATEIHLHOMY MPOUYTCHHIO
yueOHOro Marepuala, K BHIBOJAY C KapaHJAIIOM B pyKaX BCEX YTBEpPXACHUHU U (HOPMYII, K PEHICHUIO
MIPUMEPOB, 3aja4, K OTBETaM Ha BONpockl. [Ipumepsl, 3a1aun, BOIPOCHI 1O TEME SBISIOTCS CPEACTBOM
CaMOKOHTPOJISI.

Paboma c pekomenooeannoil 1umepamypoi

[Ipu pabote ¢ OCHOBHOW M JIOTIOJHUTEIHHON JTUTEPATYPOH IEIECO00Pa3HO MPUIEPKUBATHCS
Tako# nocienoarenbHocTH. CHaYama mpounTaTh BECh 33/IaHHBII TEKCT B ObICTpoM Temrie. Llens Takoro
YTEHUS 3aKJII0YaeTcs B TOM, 4TOOBI CO3/1aTh 001lee MpecTaBiIeHne 00 n3y4yaeMoM MaTepuase, NOHSTh
OGIL[Hﬁ CMBICJI TPOYUTAHHOTO. 3aTem MpoYnuTaTb BTOPUYIHO, 60.]168 MCAJICHHO, ‘-ITO6BI B XO04€ YTCHUSA
MOHSATH U 3aIIOMHUTH CMBICI KaXKJ0U (hpa3bl, KaKI0TO MOJOKEHHS U BOIIPOCA B LIETIOM.



UTeHue MPUHOCUT MOJb3Y U CTAHOBUTCS MPOIYKTUBHBIM, KOTJA COMPOBOXKIAETCS 3aMUCSIMHU.
3T0 MOKET ObITh COCTABIICHUE IIJIaHA TPOYUTAHHOTO TEKCTa, TE3UCHI UJIN BBITUCKU, KOHCIIEKTUPOBAHKE
u 1ip. BeiOop Buza 3amucu 3aBUCUT OT XapakTepa U3y4aeMoro MaTepuasa u neneit padbotst ¢ HuMm. Eciu
coJiep>KaHue MaTepralla HEeCJI0KHOE, JIETKO YCBaUBaeMO€, MOKHO OIPaHUYUTHCS COCTABICHUEM IIJIaHa.
Ecnu marepwan coOOepXHUT HOBYIO M TPYAHO YCBaMBaeMyl0 HH(OpMAIUIO, Ieeco00pa3HoO ero
3aKOHCIIEKTUPOBATb.

B mporecce u3zyueHust Mateprana UCTOYHUKA U COCTABIICHHSI KOHCIIEKTa HYXXHO 0053aTEeIbHO
MPUMEHSTh pa3jIMYHbIC BBIJEIICHUS, MOJ3ar0JI0OBKU, CO3/1aBas OJOYHYIO CTPYKTYPY KOHCIEKTa. ITO
JenaeT KOHCIIEKT JIETKO BOCIIPUHUMAEMBIM B YIOOHBIM 11 paOOTHI.

Iloozomoexa k 1adopamopnvim pabomam

[ToaroToBka kK 1a00paTOPHBIM 3aHATUSAM HPEATNONIATAET MPEABAPUTEIHHYIO CAMOCTOSATEIBHYIO
paboTy CTYAEHTOB B COOTBETCTBUU C METOAMYECKHUMH Pa3pabOTKaMU MO KaXKIOW 3aIlIaHUPOBAHHOMN
TEMeE.

JlabopatopHble 3aHATHS MO3BOJSIOT HHTETPUPOBATh TEOPETUYECKHE 3HAHHS U (HOPMHUPOBATH
MPAKTUYECKUE YMEHUS M HABBIKU CTYJIEHTOB B IPOIlECCe YUCOHOM IeATeTbHOCTH.

CTpyKkTypa ¥ TOCIEIOBAaTEIbHOCTh 3aHSATHI: Ha TEPBOM, BBOJIHOM, 3aHSITHH MPOBOIAUTCA
MHCTPYKTaX OOYyYalOlIMXCs 10 OXpaHEe TpyJa, TEXHHMKE O€30MacHOCTH M TMpaBuUjaM paboThl B
naboparopuu MO UHCTPYKIUSAM YTBEPKICHHOro oOpa3na ¢ ¢ukcalueld pe3ylbTaToB B KypHale
uHCTpyKTaxa. OOydaromuecss TakKe 3HAKOMSTCS C OCHOBHBIMM TPEOOBAaHMSAMHU IPENOJaBaTeNsl IO
BBITIOJTHEHUIO y4eOHOro IUIaHa, ¢ rpaHUKOM TMPOXOXKIEHUS JIabOpaTOPHBIX 3aHATHH, ¢ TrpadukoM
MIPOXOKICHHSI KOHTPOJILHBIX 33J]aHUI, C OCHOBHBIMU ()OpMaM OTUETHOCTH IO BBITOJIHEHHBIM pa0oTaM
U 3aJJaHUSIM.

JlaGopaTopHbIie pabOTHI BEIIOIHAIOTCS B COOTBETCTBHH C METOINYECKUMU YKa3aHUSIMHU.

CtpykTypa 1a60paToOpHOTrO 3aHATHUS:

— OOBABIICHHE TEMBI, I U 3aa4 3aHSATHUS.

— [IpoBepka TeopeTH4ecKol MOATOTOBKU CTYJEHTOB K TaOOPaTOPHOMY 3aHSITHIO.

— Beimonuenue nabopaTopHoit pabOTHI.

— [loaBenenue utoros 3aHATHs ((popMynHpOBaHKE BHIBOIOB).

— OdopmiieHue oTdeTa.

— 3amura paboThl MPEno1aBaTe0 JUCIUTIIHHBL.

Tabauna 4. Conepxanue cCaMOCTOATEIbHOM PadoThl 00YYAKIIHXCS

Kon-Bo ®opmbl pabOTHI
Bormpocsl, BBIHOCHMBIE Ha CAMOCTOSITEIBHOE U3yYEHUE 4ACOB
Paznen |. KayecTBeHHBII aHAIU3
Tema 1. [Ipenmer, 3aa4u 1 METO/IbI KAUECTBEHHOT'O aHAIU3A. Odopmiienne oTyeta
Ponp  aHamuTHuyeckod  XMMHUHM B NPO(ECcCHOHANBHOM 11 10 J1a00paToOpHOii
MIOATOTOBKE XWUMHKOB. OTamlbl pa3BUTUSA aAHATUTHYECKOMN pabote Nel
XUMHUHI
Tewma 2. 3akOH JEHCTBHS Macc, KaK TEOPETHYECKasi OCHOBA Odopmienue oTuera
KAaueCTBEHHOI'0 aHAJINA3a. 1o J1a00paToOpHOii
B3auMoCBA3p MEXAYy CTENEHBIO M KOHCTAHTOM HMOHU3AIMU pabote Ne2

CMa0bIX ANEKTpONUTOB. 3akoH PazbaBnenuss B. OctBanbaa.
Mertoavka BBIYMCICHUN C HCMHOJB30BAHUEM CTENEHU U
KOHCTaHTbl HOHU3alMH. CMelIeHWe HOHHBIX PABHOBECHM.
JewictBue omHOMMEHHOTO HWOHA. (OCHOBHBIC IIOJIOKEHUS 11
TEOPUH  CHUJIBHBIX  JJIEKTPOJUTOB.  DJIEKTPOCTATUYECKOE
B3aUMOJICHCTBUE MeEXIy HoHaMH. Kaxyiascs cTeneHb
JUCCOIMAMU. AKTUBHOCTh W KO3(h(PUIMEHT aKTUBHOCTH.
Nounnas cuna pactBopa. MeToauka BEIYMCICHUS HOHHON CUITBI
pacTBOpa Y  AKTUBHOCTM HMOHOB C  HCHOJIb30BaHUEM
NPUOJIMDKEHHBIX 3HAaYeHUH KOA(M(OUIIMEHTOB aKTUBHOCTH M




MCTOJJa MHTCPIIOJIAIINN

Tema 3. 3akoH JEHCTBUS MacC U MPOLIECCH THAPOIN3A U
aM(dOTepHOCTH.

Odopmienne oTuera
110 JTaOOpaTOPHOM

AmpoTrepHOCTh  THAPOKCUIOB. Teopus amMQpOTEPHOCTH. = pabote Ne3

3HaueHue aMQOTEPHOCTH B KAUECTBEHHOM aHAJIN3e

Tema 4. 3akoH €HCTBHS Macc U TeTePOTreHHBIE MTPOLIECCHI. Odopmiienne oTuera

YcnoBue obpazoBaHue U pacTBopeHue ocaakoB. [IpeBparenue 11 o n1abopatopHoi

OJIHMX MaJIOPACTBOPUMBIX IEKTPOJIUTOB B JIpyrue. Y CloBUE pabote Ned

MIPOTEKAHUS PEaKInii oOMeHa KontponbHas padota 1

Tema 5. OKUCTUTENHEHO- BOCCTAHOBUTEIBHBIE MPOLIECCHI. Odopmiienne oTuera

3HaueHUe peaklHil OKHUCICHHUSI-BOCCTAHOBIICHUS B aHaJM3e. 1o n1abopatopHoi

CranpapTHblii  BOAOPOAHBIM  snektpoa.  CraHaapTHbIE 11 pabote No5

JIEKTPOAHbBIE u OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE

MOTEHIIHATIBI. Hanpasnenue OKHCITUTEIHHO-

BOCCTAHOBUTEJIbHBIX PEaKIuil

Tema 6. KommekcooOpa3oBaHue B aHaATUTHUECKON XUMUU. Odopmiienne oTuera

KommuiekcHble  cOeAMHEHHs, HMX COCTaB M  CTPOCHHUE. o nabopatopHoi

Hucconmaiuss  KOMIUIEKCHBIX — coeauHeHuid. KoHcranTa 12 pabote Neb, 7

HecTOWKOCTH. [IpuMeHeHue KOMIIEKCOB B KaueCTBEHHOM

aHaJIM3e JIs1 OTKPBITHS U pa3/ieNICHHs] KATHOHOB

Tema 7. AHHOHBI U aHAJIU3 CYXOT'O BEIIECTBA Odopmienue oTuera

Knaccugukarus annonos. O01mas XapaKTepuCTUKA TPYIIIT 11 110 1a00paTopHOi
pabote No8

Tema 8. Mertoas! pa3fieieHusi U KOHIEHTPUPOBAHHUS. Odopmienne oTdera

CyIIHOCTh O3KCTPAaKIMU OPraHMYECKUMHU DPACTBOPUTEISIMHU. 11 o n1abopaTtopHoi

HpI/IMepBI HCITOJIb30BAHUWA SKCTPAKIIMHU B XUMHWYCCKOM aHAJIN3C

pabote No9

Pasznea Il. KoinyecTBeHHBI aHAJIN3

Tema 9. TeOpeTI/I‘{CCKHe OCHOBBI KOTMYCCTBCHHOI'O aHAaJIn3a
3HaueHue u POJIb KOJIMYCCTBCHHOI'O aHajin3da B PAa3BUTHC

Odopmienne oTuera
1o J1abopaTtopHoi

XUMHUYECKHX MPOOJIeM U B pelIeHHe MPaKTHYECKUX BOMPOCOB. 1 pabote NelO
OCHOBHBIE pa3/eNIbl KOJTMYECTBEHHOTO aHAIIN3a
Tema 10. 'paBuMeTpuuecKnii aHAIN3 Odopmnenue otuera
Ocanku kpucramyeckue U amopdHble. AncopOuus U 11 1o J1abopaTtopHoi
OKKJIFO3US KaK IPUYMHBI 3arPs3HEHUS 0Ca/IKOB pabote Nell
Tema 11. TutpumMeTpuueckuil METO] aHAIIN3A Odopmienue oTuera
CranpapTHbIe U CTaHAAPTU30BaHHBIE PACTBOPHI. 11 10 J1a00paToOpHOii
W3mepurtenbHas mocya u €e mpoBepKa. pabote Nol2
Tema 12. MeToa KHCIOTHO- OCHOBHOTO TUTPOBAHHUS Odopmienue otyera
OO6nemubIil ananu3. CynHOCTh U METOIbI 00bEMHOT0 aHATH3A. 10 JTabOpaTOPHOM
Heo6xoaumele yciaoBus a1t 00beMHOr0 aHaiu3a. Beipaxenue 12 pabote Nel3, 14
KOHIIEHTpanuii B 00beMHOM aHanu3e. McxoiHbIe BemecTBa u KonTposipHas padora 2
TpeboBaHusl K HUM. [IpUroroBieHHE MCXOIHBIX U PabOUYUX
TUTPOBAHHBIX PaCTBOPOB. Brrdricienne B 00beMHOM aHAIIN3e
Tema 13. MeToabl OKUCIUTENBHO- BOCCTAHOBUTEIBHOTO Odopmienue otyera
TUTPOBAHUS 10 JTa0OpaTOPHOM
CymHocTs M KJaccu(UKaUs METOJOB PEIOKCHUMETPUH. 11 pabote NelS
PenokcunoreHnmansl ¥ HampaBlIeHHE MPOTEKAHUS PEaKIni.
KoHcTaHTBl paBHOBECHUS peOKC-PeaKLIUui
Tema 14. MeToasl 0caUuTEIbHOTO TUTPOBAHUS Odopmiienne oTyeTa
O06acTh IPUMEHEHHUST METOJIOB OCAXKICHUS 11 o 1abopatopHoi
pabote Nol6
Tewma 15. KommnekconomeTpus. 11 Odopmiienne oTyeTa




CyIHOCTh KOMIUIEKCOHOMETPUHU. KOMITTIEKCOHBI 10 JTa0OpaTOPHOM
pabote Nol7
Tema 16. ®u3MKO-XUMHUYECKHUE METO/IbI aHAJIK3A. Odopmiienne oTyeTa
Onrtuueckre MeToAbl aHanu3a. 3akoH Jlambepra — Byrepa — 1175 1o 1abopaTtopHoi
bepa. ®otosnekrpokamopumerpus. CylmHOCTH MeTOlA H ’ pabote Nel8
00J1aCcTh IPUMEHEHUS

5.3. Buabl 1 (popMBbI NMCHMEHHBIX Pa0oT, NPeAyCMOTPEHHBIX IPH OCBOCHUH 1M CHMILJIMHBI,
BBINOJIHsSIEMbIe 00y4al0IIUMHUCS CAMOCTOSITEILHO:
B kauectBe mHMCBbMEHHBIX paboT mpeanaraeTcs OQGOpPMIIEHHE OTYeTa IPOJIETaHHBIX
Jab0paTOPHBIX padoT.
Memoouueckue ykazanusa no opopmaenuio 6bInoIHEHHbIX
3A0aHUIl 011 CAMOCMOAMENbHOI NOOZOMOBKU

1. CTyeHT BBINOJHSAET CBOM BapUAHT 3aJIaHUS JUIsl CAMOCTOSITEJIbHOM [TOATOTOBKH COTJIACHO TEME
B MHCbMEHHOM BHJIE B OTAENBHON TOHKOW TETpaau WM B MEYaTHOM BUJE. TEKCT BBHIMOIHEHHOTO
3aJlaHus B IEYaTHOM BHJIe HE00X01MMO HaOupaTh Ha KoMmIbtoTepe. Pasmep nesoro nosst 30 MM, ripaBoro
- 15-20 MM, BepxHero — 20 MM, HmxkHero — 20 M. Ilpudt — Times New Roman, pasmep — 14,
MEXCTPOUYHBIN uHTEepBa — 1,5. ®pa3pl, HAUMHAIOLIUECS C HOBOW CTPOKH, MEYATAIOTCS C ab3aIlHbIM
OTCTYIOM OT Havana cTpoku (1,25 cwm).

2. 3amaHusi, BBHINOJHEHHBIE HEOpPEXKHO, Hepa3dopunBo, Oe3 coOirogeHUs TpeOOBaHMU IO
o opMIIEHHIO BO3BpAILlAeTCsl CTYIACHTY 0€3 MPOBEPKH C YKa3aHHEM MPUYMH BO3BpaTa Ha TUTYIBHOM
JIUCTE.

3. Cnaya BBITIOJIHEHHOTO 33aHUSI MOKET ITPOBOJUTCS HA BBIACIIEHHOM OJHOM 3aHATHUHU B PaMKaX
4acoB y4yeOHOM IMCUUIUIMHBI, JUOO MO JOTOBOPEHHOCTH ¢ mpenojasareieM. Crada BBIIOJIHEHHOIO
3a/laHusl CTYJEHTOM IIpeaycMaTpuBaeT OOBSCHEHUS MPOIENAaHHOTO 3aJaHUs W OTBETHl HAa BOIPOCHI
onmnoHeHTa. O0IIas OlleHKa BBICTABIISIETCS C YYETOM OIIEHOK 3a paboTy, yMEHHE BECTH IHUCKYCCHIO U
OTBETHI HAa BOIIPOCHI.

4. Ilpu oneHuBaHUM PAOOTHI OyIYT YUUTHIBATHCS CIIEIYIOIIME MYHKTHI: 3HAHUE U MOHUMaHUE
npoOJeMbl; YMEHHME CHCTEMAaTH3MpOBaTh M aHAJTU3UPOBaTh MaTepuall, YETKO U OOOCHOBAaHHO
(hopMyTUPOBaTh BHIBOJIBI; CAMOCTOSITEIBHOCTD, CIIOCOOHOCTh K OIMPEACIICHUI0 COOCTBEHHOU MO3UIINHI
o npoOJeMe U K MPaKTUIECKON aJanTaluy MaTepuania; akkypaTHOCTb 0(OpPMIICHHS.

Memoouueckue ykazanusa no HARUCAHUIO OmM4ema no 1ad6opamophoil pabome

1. enp u 3a1a4n UCCIIEIOBAHUA.

2. KpaTkoe omnmcanue sKcnepUMEHTa: CIOCOObI, METOJbl, METOAMKU HCCIEIOBAaHUS U
TEOPETUYECKUE TIOJIOKECHUS.

3. 3aKoHbI, IOJIOKEHMS, MaTeMAaTUYECKUN ammapaT, ypaBHEHUs peakiuil. Pe3ynbrarsl

MCCIIEIOBAaHMSI U pacyeThl (YpaBHEHHsI IOJKHBI ObITh PUBECHBI B 00IIEM BHUJIE U C MO/ICTAaBIEHHBIMU
TaHHBIMH). Pe3ynbTaThl MCCIIEIOBAaHUS W PAcUeTOB JOJDKHBI OBITH CBEIEHBI B COOTBETCTBYIOIINE
tabmupsl. CTatucTuyeckas 00paboTKa JaHHBIX.

4. I'pacdnueckas 06paboTKa IKCIIEPUMEHTATbHBIX JAHHBIX (IPU HEOOXOJUMOCTH ): rpapuKu
U CXEMBl JOJDKHBI BBIIOJHATHCA TOJBKO Ha MUJUIMMETpoBOM Oymare. Ha och opauHar HaHOCHUTCS
GyHKIHWS, HA OCh a0CIHCC — apTyMEHT ¢ yKa3aHWeM eIWHUI] m3MepeHns. Ha ocsix HaHOCHTCS IIKaa
COTJIaCHO BbIOpaHHOMY MaciiTady. Enunuisl mMacimitaba OMKHBI ObITh BBIOpAHBI B COOTBETCTBUHU
TOYHOCTH OTCUETa MpH dKcnepuMerTe. KoopamHaTel SKCIepUMEHTaIbHON TOYKH HAHOCSATCS TOJBKO Ha
IUIOCKOCTH W OTMeYaroTcss TOoukoil. [lo sKcnepuMeHTanbHBIM TOYKAM MPOBOJIUTCS YCPEIHSIOIIAS
KpHuBas. BrimaBime TOYKM HE HMCIIONB3YIOTCS, HO MOKa3bIBatOTCca. Ha ymcTe, r/1ie BHIMONHEH Tpaduk,
JIOJDKHBI ~ OBITh ~ yKa3aHbl HauMMEHOBaHMe Tpaduka (mox TpapuKoM), YCIOBHsS, CHOCKH.
DKcIepUMEHTaIbHbIE JTAaHHBIE JUIS TOCTPOCHHS TPAJTYHPOBOYHOTO rpadmka oOpabaThIBalOTCS TI0
METOAY HAaUMEHBIIIUX KBaJIPATOB.

5. AHaJIN3 SKCIEPUMEHTAIBHO MOJIYYEHHBIX 3aBUCUMOCTEH.

6. BoiBOIBI.



Pabora cumTaeTcs BBINOJIHEHHON, €CIIM MPUBEACHBI BCE HEOOXOAMMBIE PACUYETHI, TOCTPOCHBI
M3y4aeMble 3aBHCUMOCTH, ITPUBEJICHBI BCE CTPYKTYPHBIC (POPMYJITBI H3ydaeMbIX BEIIECTB U 00pa3yeMbIX
COEIMHEHUH, CAEeTaHbl COOTBETCTBYIOIINE BBIBOIBI.

Memoouueckue pekomenoayuu no 6bINOJIHEHUIO KYPCOBOU PAOONbI RO AHATUMUYECKOU XUMUU

KypcoBass pabora mombkHa ObITh HamuMcaHa WM HamedaTaHa Ha Oymare Qopmara A4 c
IPOHYMEPOBAaHHBIMH CTpaHULAMH H cOpormropoBana. O6bweM KypcoBoit paboter 20 — 25 crpanui.
Ipudt Times New Roman, pasmep mpudra — 14, uarepsan — 1,5, momns: ieBoe — 2,5, BepxHee U
HIDKHEe - 2, mpaBoe — 1,5, orctyn kpacHoi ctpoku — 1,25. Bee Tabuuisl 1 Bce pUCYHKH B KypCOBOH
paboTe JOKHBI UMETh CKBO3HYIO HYMEPAIIUIO U Ha3BaHMUS.

Tembl KypcoBOl pabOTHI 1O AUCHIUIUIMHE «AHATUTAYESCKAs XUMUSD) BBIOMPAIOTCS CTYJACHTAMH B
TedeHHe (QeBpans Mecsla U 00CYXKIAIOTCA ¢ PYKOBOIUTENIEM KypcoBod pab®oTel. Crmada u 3ammra
KypCOBOH Pa0OThI OCYIIECTBIISICTCS B Hadajie HMIOHs Mecsia. JlomyckaeTcsi caMOCTOSTEIbHBINA BBIOOD
CTY/IGHTOM TE€MBI KypCOBO# paboThl. BEIOOp onTHManbHOT0 MHAWKATOPA IJIs1 KHCIIOTHO-OCHOBHOTO HJTH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHOTO TUTPOBAHHS (IIOCTPOUTh KPUBYIO THTPOBAHUS, OIPEICIUTh
CKA4OK THTPOBAHUS, MOAOOpATh ONTHMAIBHBIM WHIMKATOP W PACCUUTATh OMIMOKY TUTPOBaHUS) Ha
pUMepax, MPUBEJCHHBIX B TAOJIHUIIE:

OmnpezensieMoe BEMECTBO Turpant

0,05 1 KNO2 0,15 # KMnOg4
0,155 KI 0,2 1 KBrOs
0,15 1 H2S 0,2 1 NaClO
0,2 1 NH4ClI 0,25 1 NaOH
0,25 1 CH3COOH 0,2 1 KOH
0,05 M KOH 0,1 M H3AsOs
0,25 M FeSOq4 0,15 M NH4VOs3
0,15 m HCOOH 0,2 m NaOH
0,15 58 KMnOg4 0,2 1 KNO2
0,20 M H2S 0,15 M KOH
0,2 1 FeSO4 0,3 1 K2Cr207
0,15 M Naz HPOg4 0,2 M HCI
0,05 s HCOOH 0,15ul>
0,251 NazCOs 0,15M HCI
0,155 KAsO> 0,1a I,
0,15H3As04 0,2 M KOH
0,25M u NaSbhCl4 0,2 M KMnO4
0,2 M Na;COs3 0,05 M HCl
0,1 M HasOy 0,2 M KBrOs
0,05 M KOH 0,1 M H3AsOs
0,25 M FeSO4 0,15 M NH4VOs3
0,15 M HCOOH 0,2 M NaOH
0,15 5 KMnO4 0,2 H KNO2
0,20 M HzS 0,15 M KOH
0,2 H FeSO4 0,3 1 K2Cr207
0,15M NazHPO4 0,2 M HCI
0,051 HCOOH 0,15H I

0,25 1 K2CO3 0,15 M HCI
0,15 1 KAsO2 01ul

0,25 M KCN 0,2 M H2S0q4
0,15 M H20- 0,2 MKI

0,15 M NH.CI 0,25 M KOH
0,25 M N2H4 0,3M I

0,15 M FeSOg4 0,25 M K>Cr207
0,1 M K2S0Os3 0,15 M HNO3




0,15 M H2TeO3 0,2 M KOH
0,1 M H2C,04 0,2 M KMnO4
0,11 NH3 0,2M H2SOq4
0,5M 1 NayS;03 0,2M 12

6. OBPA3OBATEJIBHBIE U UTHOOPMAIIMOHHBIE TEXHOJIOT'HU

B coorBerctBun ¢ tpeboanusmMu PI'OC BO mo HampaBieHUIO MOITOTOBKH peasn3alus
KOMIIETEHTHOCTHOI'O IOJIX0Jja MPeIycCMaTpUBAeT UCIOIb30BAHUE B y4EOHOM IIpolecce aKTHBHBIX U
MHTEPAKTUBHBIX (OPM IMPOBEACHUS 3aHATHHA. (KOMIBIOTEPHBIX CHUMYISALMNA M TpP.) B COYETAaHUH C
BHEAYJAUTOPHOM paboTOM ¢ wLenbio (OPMHUPOBAHUS U  pa3BUTHS TpeOyeMbIX KOMIIETEHLUH
oOyyaromuxcs. BO3MOXKHO  NpPUMEHEHHE  HJIEKTPOHHOrO  OOy4YeHHs M JUCTAHIIMOHHBIX
00pa30oBaTeNbHbIX TEXHOJIOTUH.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

WuTepakTHBHBIC JICKIHH, pa300p KOHKPETHBIX CHUTYaIlUH, MEepPCOHAIbHAs W KOJUICKTUBHAS
BHeayIuTOpHas padoTa B MajblX TpYINaxX, «pPaBHbI 00y4aeT paBHOro». YueOHbIE 3aHSATHUS IO
JTUCIUILTNHE MOTYT MPOBOJIUTHLCS C MPUMEHEHHEM HWH()OPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHBIX CeTeH
IpU  OMOCPEJOBaHHOM (HAa pACCTOSIHMM) HWHTEPAKTUBHOM B3aMMOJCHUCTBUHM OOYYAIOUIMXCS U
npernoaaBarelis B pexkumax off-line B popmax: neKnui-ipe3eHranui, cooeceJoBaHus B pEXKUME Yar,
dbopyma, yara.

Tabauua S. O6pa3oBareibHbIE TEXHOJOTHH, HCIOJIb3YeMble IIPH PeaTu3alui YIeOHbIX 3aHATHI

Paszpnen, Tema ®dopma yueOHOro 3aHsATHUS
JIACIATLINHBI Jlexuus [IpakTuyeckoe JlaboparopHas
3aHSATHE, CEMUHAP pabora
Pazoen |. Kauecmesennwtit ananus
Tewma 1. [Ipeamer, 3agaun u O0630pHast JeKIus He JlabopaTopHas
METO]Ibl KAUECTBEHHOT'0 aHAJIN3a IPElyCMOTPEHO pabota Nel
Tema 2. 3akoH nelicTBUs Macc Jlexuust ¢ ONNOPHBIM He JlaboparopHas
KaK TEOpPETUYECKasi OCHOBA KOHCIIEKTUPOBAHUEM | TPEAYCMOTPEHO pabota Ne2
KaueCTBEHHOTI'0 aHaJIN3a
Tema 3. 3akon nelictBus macc 1 | Jlekuus ¢ onopHbIM He JlaboparopHas
IIPOLIECCHI THAPOJIN3A U KOHCIIEKTUPOBAHUEM | TPEAYCMOTPEHO pabota Ne3
am(pOTEepHOCTH
Tema 4. 3akoH nelicTBUs Macc U WNndopmanronnas He JlaGopatopHas
TeTEePOreHHbIE MPOLIECCHI JIEKIUS MIPEAYCMOTPEHO pabota Ne4
KoHnTponbsHas
pabora 1
Tema 5. OxucnuTenbHO- WNndopmanronnas He JlaGopatopHas
BOCCTaHOBUTEJIBHBIE MPOIIECCHI JICKIUS MPETyCMOTPEHO pabota No5
Tema 6. KommiekcooOpa3oBa- WNndopmanronnas He JlaGopatopHas
HUE€ B AaHATMTUYECKON XHUMHUHU JIEKITHS MIPEAYCMOTPEHO pabota Ne6, 7
Tema 7. AHHOHBI U aHAIIN3 Jlexuus - He JlaGopatopHas
CYXOro BeIlIECTBa Ipe3eHTalNs MIPEelyCMOTPEHO pabota Ne8
Tema 8. Metonbl pazzienenus u Jlexuus - He JlaGopatopHas
KOHIEHTPHUPOBAHHUS Ipe3eHTalUs MIPEelyCMOTPEHO pabota Ne9
Pazoen ||. Konuuecmeennwlit ananus

Tema 9. KonnuecTBeHHbIN O0630pHast JeKIHs He JlaGopatopHas
aHaJIN3 MIPEAYCMOTPEHO pabota NelO
Tema 10. I'paBumMeTpuueckuii Jlexuust ¢ ONIOPHBIM He JlaGopatopHas
aHaJIN3 KOHCIICKTUPOBAHUEM | TIPEIyCMOTPEHO pabora Noll




Tema 11. Tutpumerpuueckuit Nudopmanmonnas He JlaGopaTopHas
METOJI aHAJIN3a JEKITHS IPEYCMOTPEHO pabota Nel2
Tema 12. MeTo KHCITOTHO- Nudopmanronnas He JlaGopaTopHas
OCHOBHOT'O TUTPOBAHHS JEKITHSI IPEYCMOTPEHO pabota Nel3,14
Tema 13. MeTOoIbI OKHCITUTEIb- Nudopmanronnas He JlaGopaTopHas
HO-BOCCTAaHOBHUTEJILHOTO JIEKIIUS MPEAYCMOTPEHO pabora Nel5
TUTPOBAHUS
Tema 14. MeToasl ocakaeHUs WNudopmannonnas He JlaboparopHas
JIEKITS IPETYCMOTPEHO pabota Nel6
Tema 15. KomriekconomeTpust Nudopmanmonnas He JlabopaTopHas
JIEKITHS IPETYCMOTPEHO paborta Nel7
Tema 16. ®uzuko- xumudeckue | JIeKIHUSA-TUCKYCCHS He JlaboparopHas
METO/JIbl aHAJIH3a PEyCMOTPEHO pabora No18
Y4eOHble 3aHATHA 1O AWCUUIUIMHE MOTYT TaKXXe MPOBOIUTHCA C TMPUMEHEHHEM
WH(OPMALIMOHHO-TEJICKOMMYHUKAIIMOHHBIX ~ CEeTEl MpU  OMOCpPEeIOBAaHHOM (HA  PACCTOSIHHH)

MHTEPAKTUBHOM B3aMMOJICUCTBHU O0Y4YaIOIIMXCS U MpenoaaBaTens B pexumMax on-line u (wm) off-line
B OopMax BHICOJICKIIMN, BUJCOKOH(PEpEHIMU, coOeceIoBaHUs B pekuMe (HopyMa, 4arta, BBITIOITHEHUS
BUPTYaJIbHBIX MPAKTUYECKUX U (HIIK) 1aOOpaTOPHBIX paboT u JIp.

6.2. UnopManmoHHbIEe TEXHOJIOTHH

[Ipu peanuzanuu pasIUyYHBIX BHUJIOB Y4YeOHOM M BHEy4eOHOM pabOThl HCIHOJB3YIOTCS
BO3MOKHOCTH MIHTepHeTa B yueOHOM IIpoLecce U ciaenyromue HHGOpMaIMOHHbIE TEXHOIOTHHU:

— MHCIIOJIb30BaHME BO3MOXKHOCTEH HMHTEpHETa B y4eOHOM IIpolecce (KCIIOJIb30BaHHME cailTa
npernojaBaTens (pacchlika 3aJaHui, MPEJOCTaBIECHUE BBIMOJIHEHHBIX PadOT, OTBETHI HA BOIPOCHI,
03HAKOMJICHHE 00YJaroONIuXCs C OLIEHKaMH U T. 11.));

— HUCHOJb30BAHUE HJIEKTPOHHBIX YYEOHHMKOB M Ppa3IMYHBIX CalTOB KaK MCTOYHUKOB
uHpOpMaINH;

— MHCIIOJIb30BaHME BO3MOXHOCTEH 3JIEKTPOHHOM MOYTHI MpernojaaBaress (pacchliKa 3a/laHui,
MIPEIOCTABIIEHUE BBIIIOJHEHHBIX pabOT, OTBETHI Ha BONPOCHI, 03HAKOMJIEHHE YYalllUXCsl C OL[EHKaMU U
T.1.);

— MHCIIOJIb30BAaHME CPEJCTB IpPEACTaBICHUS yueOHOW MHQpopManuu (3JIEKTPOHHBIX Y4EOHBIX
OCOOMH U MPaKTUKYMOB, IPUMEHEHNE HOBBIX TEXHOJIOTHH I MPOBEACHUS OYHBIX (TPaJAULIMOHHBIX )
JIEKIMH U CEeMUHApPOB C UCTOJIb30BAHUEM MPE3CHTALNH U T. 11.);

— MHCIOJIb30BAaHME BHUPTYaJbHOW 0Oydaromend Ccpessl
oOpa3zoBaHHe»).

(LMS Moodle «DnexkrponHoe

6.3. IlporpammHoe oOecnieyeHue, coBpeMeHHbIe MNpPogeccHOHAIbHbIE 0a3bl JaHHBIX
U MHGOPMAIMOHHBbIE CTIPABOYHbIC CHCTEMbI

[Tpu peanuzauuu pa3IndYHBIX BUJIOB Y4eOHOUM pabOThl MO AMCLUUIIMHE MOTYT UCIOJIB30BaTHCS
ANEKTPOHHOE O0yUEHHUE U TUCTAaHIIMOHHBIE 00pa30BaTeIbHBIE TEXHOIOTHH.

6.3.1. IIporpaMmMHoOe o0ecnieyeHmne
- Jluyensuonnoe npozpammnoe obecneuenue
Haumenosanue npoepammmnozo obecneuenus
IInamgopma oucmanyuonnoco 0oyyenus LMS
Moodle «Dnexmponnoe obpazosanuey

Hasznauenue

Bupmyanvnas ooyuarowas cpeoa




6.3.2. CoBpeMeHHBbIe NPo(eccHOHATIBHBIE 0a3bI TaHHBIX M HH(OPMAIIMOHHbIE CIIPABOYHbIE
CHCTEMBbI

Haumenosanue cospemennvix npogeccuonanvhuvix 6a3 0aHHbIX,
UHPOPMAYUOHHBIX CHPABOUHBIX CUCTEM

YHuBepcanpHas cCipaBoYHO-MHGOPMAIIMOHHAS TOJHOTEKCTOBAs 0a3a JIaHHBIX NEePUOIMYECKUX
m3aannit OO0 «MBUC»
http://dlib.eastview.com
Uwmsa nonvzoeamena: AstrGU
Ilaponv: AstrGU
DNEKTPOHHBIC BEPCUH MEPUOTUICCKUX U3/IaHUH, pa3MENIEHHbBIE Ha CaliTe HHPOPMAITHOHHBIX
pecypcoB
www.polpred.com
OnekTpoHHBIA KaTanor Hayunoit 6ubnuorexku AI'Y Ha 6a3e MARK SQL HITO «udopm-
CUCTEM»
https://library.asu-edu.ru/catalog/
KopnoparuBHBIi IpoeKT AcCCOlMAIU PETHOHATBHBIX OMOIMOTEUYHBIX KOHCOPITTYMOB
(APBUKOH) «MexpernonanbHas aHanutudeckas pocnuch crateit» (MAPC) — ceognast 6aza
JAHHBIX, COJIEprKAllas TIOJHYIO aHATUTHYECKYI0 pocnuch 1800 Ha3BaHUI )KypHAJIOB 10 Pa3HbIM
OTpaciiiM 3HAHUNA. YYaCTHUKU MPOEKTa MPEIOCTABISIOT APYT APYTY JIEKTPOHHBIE KOMUU
OTCKAaHMPOBAHHBIX CTATEH M3 KHUT, COOPHUKOB, )KyPHAJIOB, COJIepKanuxcs B (poHIax ux
OuOIMOTEK.
http://mars.arbicon.ru

7. @OHJ] OHEHOYHBIX CPEACTB AJI5s1 IPOBEAEHUS TEKYIIEI'O KOHTPOJIA
N IMTPOMEKXYTOYHOU ATTECTAIIUM 11O JUCIUAIIJIMHE (MOY JIIO)

7.1. IlacnopT ()oH/1a OLIEHOYHBIX CPEICTB

IIpy mnpoBeneHUM TEKYIIEro KOHTPOJS M IMPOMEKYTOYHOM aTTeCTalli MO0 AUCUUILINHE
«AHaJIUTUYECKAs XUMHSA» MpoBepseTcss CcHOPMHUPOBAHHOCTh Yy OOYYAIOMIMXCS KOMIIETEHIIMH,
YKa3aHHBIX B pazjiesie 3 HacTosIel NporpaMMbl. DTaHOCTh (POPMUPOBAHMSI JAHHBIX KOMIIETEHLUH B
mpolecce OCBOEHMsI 00pa3oBaTEeIbHON MPOrpaMMbI OIpPENENeTcsl MOCIe0BATEIbHBIM OCBOCHUEM
AUCHUIUIMH W NPOXOXKIACHUEM IPAKTUK, a4 B IMPOLCCCEC OCBOCHUA AUCHUIIIMHBI — IMOCICA0BATCIbHBIM
JOCTHKEHUEM Pe3yJIbTaTOB OCBOSHHUS COJIEPIKATENIbHO CBA3aHHBIX MEX/1y COOO0M pa3/iesio, TEM.

Ta6amnna 6. CooTBeTCTBHE M3Y4aeMbIX Pa3ies10B, Pe3yJbTaTOB 00YyUeHHs H OLICHOYHBIX CPEACTB

KonTponmpyemslii pasniei, Tema Kon konTponmupyemon HaumenoBanue
JVCLIUTUTMHBI KOMIIETEHIINH OLICHOYHOI'O CPEJCTBA
Tema 1. [Ipeamer, 3a7aun 1 METOIbI OIlK-1 Otuer mo  maboparopHOit
Ka4eCTBEHHOTI'0 aHAJIN3a pabote Nel
Tema 2. 3akoH nelicTBUS Macc Kak OIIK-1 Otuer mo  mabopaTopHOi
TEOpPETHYECKasi OCHOBA KAYECTBEHHOT O pabote No2
aHaJIn3a
Tema 3. 3akoH nelicTBUS Macc U OIlK-1 Otuer mno  nabopaTropHOI
MIPOLIECCHI THAPOIN3a U aM(pOTEPHOCTH pabote No3
Tema 4. 3akoH nelicTBUs Macc U OIIK-1 Otuer mo  mabopaTopHOii
reTEPOTCHHBIE MPOLIECCHI pabote Ne4
KonrposnbHas padora 1

Tema 5. OxucnurenbHO- OIlK-1 Otuer mno  jabopaTopHOI
BOCCTAHOBUTEJIbHBIC IIPOLECCHI pabote No5
Tewma 6. Kommiiekcoobpa3oBanue B OIIK-1 Otyer 1O  J1aGOPATOPHBIM
QHAIMTUYECKOU XUMHHU pabotam Ne6, Ne7



http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
http://www.polpred.com/
https://library.asu-edu.ru/catalog/
http://mars.arbicon.ru/

Tema 7. AHHOHBI M aHAJIU3 CYXOTO OIIK-1 Oryer 1o  J1abopaToOpHOM

BEIIECTBA pabote No8

Tema 8. MeTtozsl pa3aeneHus u OIIK-1 Oryer 1o  J1abOpaTOPHOM

KOHIICHTPUPOBAHUS pabote Ne8

Tema 9. TeopeTnyeckrie OCHOBBI OIIK-1 Oryer 1o  J1abOpaTOpPHOM

KOJMYECTBEHHOTO aHaJIM3a pabote Nol0

Tema 10. I'paBuMeTpruuecKkuii aHaIn3 OIIK-1 Otuer 1o  nabopaTropHOI
pabote Nell

Tema 11. TurpumeTpuueckuii METOJ OIIK-1 Otuer 1o  nabopaTropHOI

aHajM3a pabote Nol2

Tema 12. MeToj KUCIIOTHO-OCHOBHOT'O OIIK-1 Otuer 1O  7a0OPATOPHBIM

TUTPOBAHUS pabotam Nel3 Nel4
Konrponsnas padora 2

Tewma 13. MeTOIbl OKMCIUTEIBHO- OIIK-1 Otyer 1o  JabopaTopHO

BOCCTAHOBUTEIHLHOTO TUTPOBAHMS pabote Nelb

Tewma 14. MeTo1b1 OCaTUTEIHLHOTO OIIK-1 Otger 1o  mabopaTropHOM

TUTPOBAHUS pabote Nol6

Tema 15. KommnekconomeTpust OIIK-1 Otyer 1o  J1abopaTtopHO
pabote Nol7

Tema 16. ®U3uK0- XUMHUYECKUE OIlK-1 Otuer mno  paboparopHOit

METO/IbI aHAJTH3a pabote Nol8

7.2. Onucanue mokasarejed u KPUTEPUEB OUCHUBAHUSN KOMHeTeHHHﬁ, OINHMCaAaHHuEC HIKAJI
OI¢CHUBaAHUA

Tabauna 7. [Toka3aTean oneHMBaHUA Pe3yJbTATOB 00y4YeHUs B BH/e 3HAHUI

[Ixana Kpurepun onienuBanus
OLICHMBAaHMS
JEMOHCTPUpPYET TIJIyOOKO€ 3HaHUE TEOPETUYECKOro Marepuana, YMEHHue
5 000CHOBAHHO M3JIaraTh CBOM MBICIH MO 00CYX/1aeMbIM BOIIPOCaM, CIOCOOHOCTh
«OTIIMYHO» MIOJIHO, TMPaBUIBHO M ApPryMEHTHPOBAHHO OTBEYATh Ha BOMPOCHI, MPUBOJIUTH
IIPUMEPBI
4 JEMOHCTPHUPYET 3HAHME TEOPETUYECKOr0 MaTepHalla, €ro IO0CIeJ0BaTEIbHOE
«&opomoy U3JI0KEeHNe, CIOCOOHOCTh MPUBOIUTH IPUMEPHI, JOMYCKAET €IMHUYHbIE OLINOKH,
VCITPABJIsIEMBIE MOCIIE 3aMEYaHUs PENOAaBaTENs
3 JIEMOHCTPHUPYET HEMOJHOE, (hparMeHTapHOE 3HaHHE TEOPETUUYECKOTro MaTepHara,
«YIOBICTBODH TpeOyroliee HaBOJAIIMX BOIMPOCOB IMPENOJABaTENs, JOMYCKAET CYIIECTBEHHbIE
TeNbHOY OIMOKM B €ro W3JIOKEHUH, 3aTpyIHSETCS B TPHUBEIECHUH MPUMEPOB U
(GhOpMYITUPOBKE BHIBOJIOB
2 JEMOHCTPHUPYET CYLIECTBEHHbIE MPOOEIbl B 3HAHUHM TEOPETHUECKOr0 MaTepuania,
«HEYJIOBJIETBO | HE CIOCOOEH €ro M3JIOKHUTh U OTBETUTh HAa HABOJSIIME BOMPOCHI NMPEMOAaBATENs,
PUTEIBHOY HE MOYET NPUBECTU NPUMEPHI

Ta6auna 8. [Toka3aren oneHMBaHUs Pe3yJbTATOB 00y4YeHHUsI B BH/Jle YMEHHU i U BJIaIeHHUI

[Hlkana Kpurepun oneHnBanus
OILICHUBAHUS
5 JIEMOHCTPHUPYET CIOCOOHOCTh MPUMEHATh 3HAHUE TEOPETUUECKOTO MaTepuaia Mpu
BBINOJIHEHUH 3aJaHUH, TOCIIEI0BATEIBHO U MIPABUIIBHO BBINOJIHACT 33JaHUs, yMEET
«OTIIUYHO

000CHOBAaHHO HM3JIaraTh CBOU MBICIU U JIEaTh HEOOXOIUMBIC BBIBOIBI
4 JEMOHCTPHUPYET CIIOCOOHOCTH MPUMEHSATH 3HaHNWE TEOPETHUECKOTr0 MaTepuasa npu
«XOPOLIOY BBITIOJIHEHUH 33/IaHHH, TOCJIEIOBATEIBHO U MPABUIILHO BBITIOJIHSIET 3aJaHUs], YMEET




000CHOBAHHO M3JIaraTh CBOM MBICIIH U JI€JaTh HEOOXOAMUMBIE BBIBOJIBI, TOITYCKAET
€IMHUYHbIC OIIMOKH, UCTIPABIIIEMbIE TIOCIIEC 3aMEYaHUs IPENoIaBaTess
3 JEMOHCTPUPYET OTACIbHBIC, HECHUCTEMATHU3UPOBAHHBIC HABBIKM, HCIBITHIBACT
«YAOBJIETBOPU | 3aTPYAHEHMSI M JOIIYCKAET OLUMOKY IIPU BBIITOJIHEHUH 3a/IaHUH, BBITIOJIHSET 3a/1aHue
TEJILHO» 110 IOJICKA3Ke IpernoiaBaTess, 3aTpyAHseTcsl B OpMyJIMPOBKE BBIBOJIOB
2 HE CITOCOOEH MPAaBUIIBHO BHITIOJIHUTH 331aHUE
«HEYIOBJIETBO
PUTEIBHO

Kpurepun onenkn 1Jis1 1aGopaTopHbIX padoT

OLIEHKA «OTJINYHO» BBICTABIISAETCS CTYJEHTY, €CJIU IOJHOCTbIO BBIIOJHEHBI 001I1e TpeOOBaHUs
K BBIIIOJHEHUIO, OOPMIICHHIO M OTYETy MO JabOopaTOpPHBIM pabdoTaM: CTYJICHT MOXKET MPaBHILHO
OTBETUTh Ha IOCTaBJIEHHbIE BOINPOCHI, CIOCOOEH MPOBECTU aHAIM3 U J1aTh OLEHKY IOJyYEHHBIM
pe3yJibraram,

OLIEHKAa «XOpOUIO», €CJIM IOJHOCTbIO BBIIOJHEHbl O0IIMe TpeOOBaHMUS K BBIIOJIHEHUIO,
oopmieHHI0O W OTYETy MO JIAOOpPaTOPHBIM pPadOTaM: CTYAEHT MOXKET NpPaBUIBHO OTBETHTH Ha
IIOCTaBJIEHHBIE BOMPOCHI, CIIOCOOEH MPOBECTH aHAIU3 U JaTh OLICHKY MOJYYEHHBIM pe3yjbTaTraM, HO
UMEIOTCS HE CYIIECTBEHHBIE 3aMEUaHus B pacuETHO-TpapUeCcKOi 4acTH,

OLIEHKA «yJOBJIETBOPUTEIBHO», €CIM HE IOJHOCTBIO BBINOJIHEHBI OOIIME TpeOOBaHUS K
BBITIOJIHEHUIO, O(OPMIICHHIO M OTYETy IO Ja0OpaToOpHbIM paboTaMm: CTYAEHT JIEMOHCTPHPYET
pa3po3HEHHbIE 3HAHUS, HE CIIOCOOEH MIPOBECTH aHAJIU3 U J1aTh OLICHKY IOJIyY€HHBIM pe3yJIbTaTaM;

OLICHKA «HEYJOBJIETBOPUTEIBHO», €CIM CTYJEHT HE MOXET MpaBWIbHO OTBETUTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI, HE CIIOCOOEH NMPOBECTH AHAIN3 U JAATh OLEHKY IOJYYEHHBIM pe3yibTaTaM.

7.3. KoHTpobHbIE 32JaHUSl M HHbIE MaTepUAJIbl, HeOOX0ANUMBIE I/l OLleHKH Pe3yJIbTATOB
00yuyeHusi MO TUCHUILINHE (MOIYJIIO)

Tema 1. Ilpeamer, 3a1a4u U MeTOAbI KAYECTBEHHOI'0 AHAJIN3A

Omuem no nabopamopnoi paoome Ne 1. Cnocodvt 6blnoiHeHUA AHANUMUYECKUX PEaAKUUTL

[{enb pabOThI: 3HAKOMCTBO C BApUAaHTaMH BBIIIOJIHEHUS aHAIUTUYECKUX PEaKIU.

Onwvim 1. PacTupanue cyxux coiei

Onwvim 2. TIpo6a Ha OKpalMBaHKe IIAMEHU

Onwvim 3. OOpa3oBaHue MepIIoB

Onvim 4. OcagouHasi peakius

Onwvim 5. 1BeTHas KamenbHas peakius

Onvim 6. MUKpOKPHUCTAIITIOCKOTIMYECKAST PEaKIIUS

Onwim 7. Peakuyst ¢ BbIJICIEHUEM ra3a

Onvim 8. DKCTPAaKIIMOHHAS pEAKIUs

CnenaTb BBIBOJIBI U OQOPMUTH OTUET.

Tema 2. 3aKoH JelicTBHSI MacC KaK TeOpeTHYeCKAasi 0CHOBA Ka4eCTBEHHOI'0 aHAIN3a
Omuem no nabopamopuoii padome Ne2. «AHaIN3 KAaTHOHOB | rpynnbny
Onwvim 1. Onpenenenne nona K rugporaprparom Hatpust
Onwvim 2. Onpenenenne nona K “rpoitasivm aurpurom”, NazPbCu(NO2)s ,
Onwvim 3. Onpenenenne nona K* peakiuei OkpamniBanust IiaMeHH.
Onwvim 4. Onpenenenne nona Na™ HuKelbypaHHUIalETaTOM,
Onwvim 5. Onpenenenne nona Na* peakiueii okpanmBaHus IJIAMEHH.
Onwvim 6. Onpenenenne nona NHa * rugpokcuiom Hatpust (Kaus ),
Onwvim 7. Onpenenenne nona NHy * peakruBom Heccrepa.
Bomnpocs! k otuery



1. JlaiiTe OOIIyI0 XapaKTEPUCTUKY SJIEMEHTOB, O0pa3yIOMIUX KaTHOHBI MEPBOM TPYIIIHL:
MOJIOKEHHE B Mepuoaudeckoi cucreme snemeHtoB J[.M.MenneneeBa, ocHOBHbIE (hHU3HUECKHE U
XUMHUYECKHAE CBOKCTBA.

2. Hanumure ypaBHeHus peakuuii oOHapyKeHHsl KaTHOHOB | rpymmel ¢ peareHtamu,
NPUBEJCHHBIMA B TaOuuIEe. YKaKUTE YCIOBHS HX BBINOJHEHUS, aHAIATHYECKHE HPPEKTH U
PacTBOPUMOCTb MOJYYEHHBIX OCAJJKOB B MUHEPAJIbHBIX U YKCYCHOM KHCIIOTAX.

3. [louemy OTKphITHE KaTHOHA KaJds TUAPOTAPTPATOM HATPHs OJDKHO IPOBOIUTCS B
HEUTpAJIbHOM Ccpelie, a HE B KUCIIOW WY LIETOYHOU cpee?

4. [Touemy 1 TOTHOTHI OCaXKAEeHUs KaTnoHa K+ cienyer ncnonb3oBats He 19 cBOOOIHYIO
BUHHYIO KHCJIOTY, a €€ HaTpueBYyIo coib? Hanucare ypaBHEHUS XUMUYECKUX PEAKIUH.

5. [Mouemy mepen oTkpbiTHeM KatHoHa K * meoOxomumo ymamuts katmon NH* * ? Kak
BBIIIOJIHSIETCS 3TO OT/AENIeHuE?

6. [Touemy obOHapyxeHue moHa Kanusi ¢ rexcanutpokoOansrarom (III) Harpus Henb3s
MIPOBOJIUTH B CUJIBHOKHCIION M CHIIBHOLIEIOYHOU cpene?

7. [lepeuncnure MUKPOKPUCTAITIOCKOIIUYECKUE peaKui OOHApyKEHUsI KaTUOHOB IEPBOI
AQHAJIMTUYECKOU IPYIIIIbIL.

8. Kakue xaTmoHbl nepBOd Ipymnmbl OKPAIIMBAIOT IIaMsl ra3o0BOM Tropenku? YKaxute
OKpAacKy IJIaMEHH.

Tema 3. 3ak0oH AelCTBUA Macce U MPOLECCHl THAPOJIN3a U aM(poTepHOCTH
Omuem no nabopamopuoii pavome Ne3. «AHanu3 katuoHoB 11 rpynne»
Onvim 1. Peakiiysi ¢ CONSTHOM KMCIOTOW U XJIOPUIAMHU.
Onvim 2. Peakuyst ¢ cepHON KUCIOTOH U Cyib(aTraMu.
Onwvim 3. Peakuust ¢ XxpoMataMu (TUXpoMaTaMu).
Onwvim 4. Peakuus ¢ ©OAUCTOBOIOPOIHON KUCIOTON U MOIUIAMHU.
Bonpocel k oTuery
1. Jaiite 0011yI0 XapaKTEpUCTUKY AJIEMEHTOB, OOPa3yIOIIUX KaTHOHBI BTOPOM TPYIIIBL:
MOJIOKEHHE B Mepuoauveckoil cucreme snemeHToB JI.M.MeHneneeBa, OCHOBHbIE (U3HYECKHE U
XMMHYECKHE CBOMCTBA.
2. Hanummre ypaBHeHus peakiuii monos Pb?*, Hg2t2, Ag* ¢ rpynmoseiM pearearom HCI,
OO0BSICHUTE PACTBOPUMOCTh OCAJIKOB XJIOPUIOB B KOHIIEHTPUPOBAHHOM pPacTBOpPE aMMHaKa U ropsiueit
BOJE.

3. OObsicauTe pacTBOpUMOCTh ocaaka PbSOs B n30bITKE KOHIIEHTPUPOBAHHOTO pacTBOpa
NaOH u 30%-n0oM pactBope NH4CH3COO. Hanumure ypaBHEHUSI COOTBETCTBYIOINX PEAKIIAMN.
4. Hanummure ypaBHeHMst peakuuii oOHapyxeHHss KatuoHoB Il rpymmel ¢

COOTBETCTBYIOIIMMHU peareHTamu (XpoMaThl Wi auxpomatsl B mpucytcTBuu NaCH3COO, xmopus,
cosu osioBa (1)), ykaskuTe yCIIOBHS MX BBITOJHCHHUS, aHATUTHYECKHE 3P (PEKTHI U CBOWCTBA MPOYKTOB
peakuui

5. KakoBa posb a30THO# KUCIOTHI TIPH OTKPHITHU KaTHOHOB cepedpa?

6. Ilomp3ysace Tabnuield TPOU3ZBEACHUS PACTBOPUMOCTH, OMPEACTUTE, KAKUMU U3
HIDKECIIeyIomuX peakTuBoB: xpomat Hatpus NaxCrOs, cynedun Hatpus NazS, momaun Hatpust Nal,
runpokcua HaTpust NaOH M0oXHO mosiHee ocaiuTh HOHBI cepedpa U3 pacTBOpa HUTpaTa cepedpa?

7. 1lpn neficTBHM TpYIIIOBOIO pPEAaKTHBAa HAa KATHOHBI BTOPOM TPYNIBI MOJYYarOTCS OCAIKH
XJ10pu bl cooTBeTCTBYHOMMX KaTnoHoB: AgCl, HgoCl, PbCly. KakoBa pacTBopuMOCTh XJIOPHIOB B BOJIE
Y KakK 3TO MCIOJIb3YEeTCS B aHAIU3€e?

8. C mOMOIIbIO KaKUX PEAKTUBOB MOXHO PACTBOPHUTH CyNIb(aT CBUHIA, HOAU]I CBUHIIA, XpOMAT
CBHMHIIA U TUAPOKCU] cBUHIA? HammcaTh ypaBHEHUS XUMHUYECKUX PEAKIUU.

9. Iloyemy ruapokcusl cepedpa u prytu (1) He oOpasyroTcs B pacTBope?

10. Kakue nmpoaykTsl 00pa3yroTcs IpH pacCTBOPEHUH XJIOPUI0B cepedpa u pryTH (I) B pacTBope
TUAPOKCHIa AMMOHUSA?



Tema 4. 3aK0H HeliCTBUSA MACC U FeTepOreHHbIe MPOLecChI
Omuem no nabopamopnoiut pabome Ned, «Ananu3 katuonoB I1I rpynnbi

Onwvim 1. Onpenenenue nona Ba?* nuxpomaroM kamius

Onwim 2. Onpenenenue nona Ba?* peakuueii okparBaHus MIaMeHH

Onwvim 3. Onpenenenue nona Ba?* kap6oHaTOM aMMMOHHS.

Onwvim 4. Onpenenenne nona Ca?* cepHo# KUCIOTOI

Onwim 5. Onpenenenue nona Ca?* peaximeil OKpanMBaHus MIIaAMEHH.

Onvim 6. OnpenesieHue noHa Ca?" okcajaToM aMMMOHWUSI.

Onwvim 7. Onpenenenue nona Sr¥* rugpopocdarom HaTpus.

Onwim 8. Onpenenenue noHa Sr?* peakimeil OKpalMBaHus IIAMEHH

Bormpocs! k otyety

1. [aiite oOuIyr0 XapakTEpHUCTUKY 3JIEMEHTOB, OOpa3yrOIIMX KAaTHOHBI TPEThEH TIPYIIIIbI:

MOJIOKEHUE B Iepuoguyeckor cucremMe anemMeHTtoB J[.M.MenzaeneeBa, OCHOBHbIE

buznyecKkue 1 XUMUYECKHE CBONCTBA.

CBolicTBa U pacTBOPUMOCTH cosiel kaTnoHOB [II aHanuTHYecKoi rpymimsl.

3. Hamummure ypaBHeHus peakuuii katTnonos Ba?*, Ca?*, Sr?* ¢ rpynmossiv pearentom HoSOs.
OOBsCHUTE PaTBOPUMOCTH TOIYUYEHHBIX OCAJIKOB CYNIb()AaTOB B YKCYCHONH M MHUHEpPATbHBIX
kucioTax. Hanumure ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIMM.

4. OOBSCHUTE YCIOBUS W HANWIIUTE YPaBHEHHUS pEaKUWi NepeBeACHUs Cyab(haToB B
KapOOHATHI.

5. Hanummure ypaBHeHUs peakuuil oOHapyxeHust KaTHoHOB III rpynmsl ¢ COOTBETCTBYIOIIUMU
peareHTaMH. YKa)XXHUTe YCJOBHs UX BBINOJIHEHHS, aHATUTH4ecKue >PQEeKThl U CBONCTBA
MPOAYKTOB PEAKIUM.

6. Ilouemy von Ba?* OTICIISIIOT OT MOHA Sr?* u wona Ca?* nericreueM xpomara kanus KoCrOgs B
YKCYCHOKHCIION cpene?

7. Hanwmmmre ypaBHeHus peakuuii nonos Sr2* u Ca®" ¢ u36bITKOM CyIb(aTa aMMOHHSA?

8. Kakoii HOH ciemyeT ompeaensts nepBbiM: HoH Ca?* i non Ba?*? Oteer nosicuuTe.

9. CynbdaTsl KaKMX KATHOHOB HE PACTBOPUMEI B BOJIe?

10. [Mouemy ocagok BaCOz pacteopsiercss B CH3COOH u He pactBopsiercs B HoSO4?

11. 3auem npu oTKphITHH HOHOB Ca?* HEO6XOAMMO T06ABIATH STHIOBBIH CIUPT?

12. Kakne KaTHOHBI TPETHhEW TPYIIIBI OKPAIIMBAIOT IUIAMsI Ta30BOM ropenku? YKaKUTe OKPacKy

N

IJIAMEHH
Konumponvnas paboma 1
Bapmuanr 1

1. Brruucnuthk creneHs moHHM3anMu MypaBbuHOUM KuciaoThl B 0,48 M pactBOpe ee, eciu
[H]=10,01 mons/m.

2. Omnpenenuts [H*] B pactBope, nmonydenHoM npu cmemuBanuu 30 mu 0,1 M pactBopa
CH.COOH u 50 M 0,3 M pactBopa arierata HaTpHsl.

3. Beruucnuts aktuBHyr0 KoHIeHTpanuo OH- B 0,01 M pactBope KOH, yuuTsiBast HOHHYIO
CHIIy pacTBOpa.

4. Berunciuts [H+], [OH] u pH pactBopa, oOpa3osasiierocs npu cmemmuBanuu 40 v 0,05
M pactBopa HNO. u 10 mu 2 M pactsopa KNO..

5. Ot kakux (akTOpOB 3aBUCHUT CTENEHb JJIEKTpoNUTHYecKoW nuccounanuu? Kak ee
yBesnnunTh? Kak yMEHbIIUTH?

6. Cxoupko mit 0,2 M pacTBopa COSTHON KUCIOTHI HY>KHO 100aBuTh K 50 Mi1 0,1 M pacTtBopa
areraTa Kajsi, YToObI OJy4uTh pacTBop ¢ pH=4?

7. Boruncnuth creneHb Tuiaponu3a, pH U paBHOBecHble KOHIEHTpPAlMUd HOHOB,
obpasytomuxcs npu rugponuse 0,1 M pactBopa kapboTata aMMOHHSL.

8. CKonpKkO TpaMMOB HMTpaTa CBUHIIA PacTBOPEHO B 1 11 BOJBL, €CclU B pe3yjbTaTe
TUIpOJIUTHYECKOro paBHOBecus pH pacTBopa paseH 5,67

Bapuanr 2

1. Berauciouts [H'] B 6% pacTBope XJI0pOBOIOPOJAHON KMCIIOTHI.



2. Boruncnute MomsipHyro koHueHtpanuio pactBopa HCOOH, ecom B 250 M ero
conepxurcs 1,7 r HCOONa u [H*] = 3,610 mons/x.

3. BoruncnuTh KoHIEHTpaLuio B MoJib/1 pactBopa BaCly, eciiu noHHas cuiia pacTBopa ero
0,09.

4, 100 mi 23 H pactBopa HCOOH cmemanu ¢ 30 mn 15 H pactBopa ¢opmuara Hatpusi.
Onpenenuts pH cmecn.

5. Kak wu3MeHuTCs cTremeHb AMCCOIMAIMM B PAcTBOpE ci1ab0ro SJIEKTPOJIUTa IpHU
HarpeBaHUU pacTBOPA; P €ro JUIMTEILHOM yIIapuBaHUU?

6. Cxkoubko mit 0,1 M pactBopa enkoro Harpa Haao n1o6aButh k 50 mu 0,15 .M pactBopa
muruapodocdara HaTpust, YTOOBI MOTYYUTH pacTBOp ¢ pH = 7,2?

7. Brruncnuth crenens ruaposusza, pH U paBHOBECHbIE KOHUEHTpaluu HoHOB B 0,5 M
pacTtBope cynbpuaa HaTPHsL.

8. CKoJpKO TPaMMOB aneTaTa Kaius HaJlo pacTBOpPUTH B 250 Mul BOJIbI, CTOOBI OTYYUTh B

pe3ynbTaTe rusipousa pactsop ¢ pH = 8,57

Tema S. OkHcIMTEIBHO- BOCCTAHOBUTEIbHbIE IIPOLIECCHI
Omuem no nabopamopnoi padome NeS. «KAHanu3 katuoHoB IV rpynnbi

Onwvim 1. Peaxiun 06HAPYKEHNS KATHOHA IIMHKA Zn>" IHIPOKCHIOM aMMOHHS

Onvum 2. Peakuuy oOHApyKeHUs KaTHOHA IMHKa Zn2* cysbhumom HaTpus

Onwim 3. Peakiun o6HApyKeHHs KaTHOHA MHKa Zn?* rekcarmanogepparom (1) kamus (xentas
KpOBSIHAsI COJIb)

Onwim 4. Peaxiun 06HAPYXKEHNS KATHOHA IIMHKA Zn?" ¢ HUTpaToM KobGasibTa

Onvum 5. Peakuuu oOHapyskenus karuona nunka Cr 3" mepokcunoM Bogopoaa

Onwim 6. Peaxiuu o6Hapyxenns katrnona nuaka Cr 3 cynsdumnom ammonus (HaTpus)

Onwvim 7. Peakium o6HApyKeHHs KaTHOHA IMHKA Zn?* rekcammanogpepparom (11) kanus (kenTas
KpOBSIHas COJIb)

Onwvim 8. Peakuuu oOHapysxeHUst Al°" THIPOKCHIOM aMMOHUS

Onwim 9. Peaxiu o6Hapyxerus AI** cynsuaom aMmonus

Onwim 10. Peaxius obuapysxenus AI%* ¢ anusapunom S.

Onwvim 11. Peaxiuu o6HapyxeHns katrona onosa (II) Sn?* ¢ consamu Bucmyra (111)

Onvum 12. Peaxiuu o6Hapysxkenus katuona onosa (1) Sn?* ¢ cepoBonopoaHoit Bomoi

Onwvim 12. Peaxruu o6Hapyxerns uon Cu?* ammmaxom

Onwum 13. Peaxiuu o6Hapysxkenns non Cu?" rexcarmanodeppar(Il) xamus

Bormpocs! k otyety

1. Kakne kaTHOHBI OTHOCSITCS K 4eTBEepTOl aHanuTuueckoi rpynmne? Kakoil peareHT siBisercs
IPYNIOBBIM Ha YETBEPTYIO AHAIUTUYECKYIO IPYIITy KATHOHOB?

2. HanummuTe ypaBHEHHUs BCeX YACTHBIX PEaKIMii OTKphITHS KaTHoHOB Al | Zn?*,

3. Kakue xatmonsl IV aHanuTHueckodl rpynmbl oOMaNalOT CHENU(PUUECKUMU peakuHusIMHU?
Harnummre ypaBHEHUS peakLuil.

4. Tuapokcuapl KaKMX KaTHOHOB PAacTBOPSAIOTCS B HM30BITKE pacTBOpa TMIPOKCHIA Kaus?
Harnumure ypaBHEHUS peakuil.

5. Kak oTnenuTs MOHBI aTFOMUHMS OT HOHOB IIUHKA U XpoMa?

6. Kakue peaxiuu onpeseneHuss KAaTHOHOB ITUHKA SBISIOTCS (papMakoneiHbIMu?

7. Kakast peakuiys Ha KaTHOHBI XpOMa SIBJISIETCS] YyBCTBUTENbHOMN U crienupuIHONn?

8. Kakyro okpacky UMEIOT pacTBOPBI COJIEN XpOMa B 3aBUCUMOCTH OT €r0 CTEIIEHU OKUCIIEHUS U
cocTaBa aHHMOHA?

9. Kakolt U3 TMIpOKCH/IOB KATHOHOB YETBEPTOIl IPYIIIIBI paCTBOPSIETCS B U30BITKE THAPOKCUIA
aMMOHHS ¢ 00pa30BaHHEM KOMIIJIEKCHOTO HOHA?

10.Kakue peakuuu NpOTEKAlOT B IIEJIOYHOM PacTBOpPE, COAEpIKAIEM KaTHOHBI YETBEPTOU
IpYIIIBI IPU HArPEeBaHUU Iocye 100aBIeHUs TepoKkcuaa Bogopoaa? M3amensercs a1 npu 5TOM BHEIIHUN
BUJ pacTBOpa’?

I3



Tema 6. Komniiekcoo0pazoBaHue B aHAJIMTHYECKONH XHMHHU
Omuem no nabopamopnoit pabome No6. KAHAIU3 KATHOHOB V TPpynnbDh»

Onwvim [. Peakuuu ¢ CUIbHBIMU OCHOBAHUSIMU.

Onwvim 2. Peakiun 06HApYXEHNS KaTHOHA IIMHKa Fe?* rexcarmanodepparom (111) kamus.

Onwim 3. Peaxiuu oOHapyXeHHUs KaTHoHa Iunka Fe?* numerunrimoxcumoM (peaxtus Uyryesa)

Onwvim 4. Peaxiun o6HApyXeHNs KaTHOHA uHKa Fe®* rexcarmanodepparom (1) xamms.

Onwvim 5. Peaxuuu o6HApyKeHNs KaTHOHA MHKa Fe3" ponanumom xamus (aMMoHuS)

Onwvim 6. OKUCIenre KaTnona uaKa Mn?* qrokcnmom cBunia PbO»

Onwvim 7..Peakiuu oOHapykeHus KaTHoHa BucMyTa Bi®* ¢ momorsio rumponusa

Onvim 8. Peakuiun oOHapy>XKeHHUSI KATHOHA BUCMYTa Bi®* ¢ noaum-rnonamu.

Onwvim 9. Peaxiuu 06HApYKeHNS KaTHOHA HKa Bi* ¢ xmopumom onosa.

Onwvim 10. Peaxiun o6Hapy)eHns kaTnoHa oxosa (II) Sn?* ¢ comsmu Bucmyta (1)

Onwvim 11. Peaxiu o6Hapy)eHns xatuoHa ososa (I1I) Sn?* ¢ cepoBomopoHOit Bo0#

Onvim 2. Peakuuu oOHapy»XeHHUS HOHA Sb®* ¢ momomipro TUPOJIN3a

Bormpocs! k otyety

1. Kakue KaTHOHBI OTHOCSTCS K NATOM aHanmuTthuecko rpymnme? Kakoil peareHT sBisieTcs
TPYIIIOBBIM Ha MATYI0 aHATUTHYECKYIO TPYIIY KATHOHOB?

2. Kakue kaTuoHBl HATOM Trpynmbel o6namaroT crneuuduueckumu cBoiictBamu? IlpuBectu
YPAaBHEHUs pEaKIIMil.

3. Kak MOXHO pa3fenuTh cMech kKatnoHoB Fe®' m Mg?*? HamucaTh ypaBHEHHS XMMHYECKHX
peaKkuuid.

4. ITouemy npu onpeaesieHuH HOHA Mn?* HeoOxoaumo no6asnate HNO3? Hanummre ypaBHeHHe
AHAIIMTUYECKOM peaKIuu.

5. Kakyio okpacky UMEIOT THAPOKCH/IbI KATHOHOB MATON TPYIIIbHI?

6. Peakuuio ruiposiv3a KakKMX HMOHOB MATON TPYMNIBI MCHOJB3YIOT JJisi UX OOHApPYKEHHS?
Hanumnre ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIIUM.

7. Kak otnmnuunts ocaaku SbOCI u BiOCl apyr ot apyra?

8. Kakyiwo ponp WrparT XJOpUJ aMMOHHS W aMMHaK MpPU OCAKICHUM HOHA MAarHHs
runpodocdarom Hatpusi? CocTaBbTe COOTBETCTBYIOIINE YPABHEHUS PEAKIIHIA.

9. Kak geiicTByeT mepokcH BOAOpoAa B IenouyHoi cpene Ha sxene3o (II) u mapraner (II)?
Hamnumvre ypaBHEHHS! COOTBETCTBYIOIIMX PEAKIIUNA U YKAXKUTE I[BET MPOTYKTOB PEAKIIUH.

10. Yem oTnmyaroTcs THIPOKCHIBI KaTHOHOB (V) TpyMIbl OT THAPOKCHIOB KaTHOHOB (IV)
rpynnsl? Yto npoucxoaut ¢ ruapokcuaamu skenesa (II) u mapranma (II) ma Bozmyxe? Hamummre
ypaBHEHUS PEaKIIHiA

Omuem no nadopamopmuoii paoome Ne7. «AHaan3 kaTuoHOB VI rpynnsn)
Onvim 1. Peakuuu ¢ CUIbHBIMA OCHOBAaHUSIMHU.
Onwim 2. Peakiuu o6Hapyxkenus non Cu®* aMmuakom
19
Onwim 3. Peaxmuu o6Hapyxenns non Cu®’ rexcammanopeppat(1l) kamms
Onwvim 4. Peaxiau o6Hapyxenus non Cu®* THocysib}haToM HaTpus
Onwim 5. Peaxiuu o6Hapyxerns nos Hg?* cepoBoopo oM 1 THOCYTE(hATOM HATPHS.
Onwvim 6. Peakiuu o6Hapy»xenus non Hg** Hoaumom kamus
Onwvim 7. Peaxiuu o6Hapyxenns non Hg?* cynsduaom Hatpus.
Onvim 8. Peaxiuu o6HapyKeHHs KaTHOHA KobanbTa Co?* pogaHuIoM (THOIHOHATOM) AMMOHHS
Onvim 9. Peakrum oGHapyxkeHns kaTHoHa kobansta Co?* ¢ Terparmommanomepkypatom (1)
aMMOHHS
Onwvim 10. Peaxruu o6Hapyxerns karnona Ni?* aumernnrmmokcumoM (peakTus Uyryesa)
Bomnpocsl k oTuery
1. Kakue kaTHMOHBI OTHOCATCS K IIECTOM aHanmuThueckoil rpynmne? Kakol peareHT sBisieTcs
I'PYNIOBBIM Ha LIECTYIO0 aHATUTHYECKYIO TPYIIITY KATHOHOB?
2. HanummTe ypaBHEHHUsI BCEX YACTHBIX PEAKIMH OTKPBITHUA KATHOHOB IIECTOM aHATMTUYECKOU
IpyNIbl B MOJIEKYJISIPHOM U HOHHOM BUJIE.



3. PacTBOp umeerT 3eneHsblIii iBeT. Kakue HOHBI MOTYT OBITH B pacTBOpe?

4. Kax MOxHO oOHapyxuTh noH Cu?" B mpucyrcreuu nona Fe3+?

5. Kakue wuonbl MmemaiT oTkpbiTmio moHa Co?*? Kak MoxHO OTKphITh HMoH Co?* B ux
MPUCYTCTBUU?

6. I'mapokcuapl Kakux KaTHOHOB HE PACTBOPSIOTCS B M30BITKE pacTBOpa TMAPOKCHUIA KaJHs, HO
pacTBOPSIIOTCS B U30BITKE pacTBOpa aMMHaKa?

7. Kakue KaTHOHBI IIECTOM IPYIIIbl yYACTBYIOT B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMSX ?
Hamnumrre ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIIUM.

8. Kakyro okpacky MMEIOT aMMHauHble KOMIUIEKCH KATUOHOB LIeCTOM Irpynnbl? Hanumure ux
hopMyIIBI.

9. Kakue KaTnoOHBI LIECTOM IPYMIbl OKPALIMBAIOT IJIaMsl Ta30BOM TOpeNKU? YKaXHUTE OKPacKy
IIJITAMEHU.

10. Kakyio peakiuio MOXKHO HCIOJIB30BaTh A ApoOHOTO oOHapyxenus ptytu (I) B cmecu
KaTHOHOB MATOM U 1ectoi rpynn? Hanuiure ee ypaBHEHHE B HOHHOM BH/JIE

Tema 7. AHHOHBI M aHAJIN3 CYXOI'0 BelleCcTBa
Omuem no nadopamopuoi padome Ne8. «KAHAIN3 AHHOHOB)»

Onwim 1. Peakuiuy aHMoHOB | rpynmbsl ¢ HUTpaToM cepedpa.

Onwim 2. Peakuust anuonos |l rpymmsl ¢ xmopumom Gapusi.

Onvim 3. Peakiiuu OTKPBITUS HOHA CO3% ¢ KUCIIOTO.

Onwim 4. Peaxiuu oTkpbiThs HoHa PO4% MONHOIEHOBOI KHIKOCTHIO

Onwim 5. Peakuuu oTkpeITUs HoHa NO3™ Cyab(paToM JIByXBaJIEHTHOIO JKeje3a.

Onwvim 6. Peaxiun o6HAapy)eHns cynbdar - mona SOs% comnsro ceurma (11).

Onvum 7. Peakuuu oGHapyxkeHus cynb@ur-uona SOs® pa30aBIeHHBIMH MUHEPATLHBIME
KHCIIOTaMU

Onvim 8. Peaxiuu o6HapyxeHus cymbGuT-uona SOz? mepMaHraHaTOM Kadus B TIPUCYTCTBUH
CEpPHOM KHUCJIOTHI

Onvim 9. Peakiuy oGHapyskeHus THOCYAbDAT - HoHa S,032” HUTpaToM cepedpa

Onwvim 10. Peaxkiu o6HApy)eHns THOCYIb(AaT - HoHa S2032” pacTBOpOM Hosa

Onwum 11. Peaxiuu o6HapyskeHns okcanat - nona C204% XIOPHAOM KalbIIHs.

Onwvim 12. Peaxiuu o6HapyxkeHus xpomar - nona CrO42” autparom ceuana (11)

Onwum 13. Peakiuy o6HapykeHHs Xpomar - nona CrO4?” IIepoKCHI0M BOJIOPO/Ia B KHCIIOH cpesie

Bormpocs! k otyety

1. Ilpu neiictBun HUTpaTa Oapus Ha HEU3BECTHBIM PACTBOP MOIYUMIH OEIbIii KpUCTAIITMYECKHM
ocaznok. Kak ycTaHOBUTS, 4TO B pacTBOpe HaXoAuTCs HOH PO4> ?

2. Ilpu nefictBuu HUTpaTa Oapus Ha HEU3BECTHBII PACcTBOP MOIYUMIHN OEIbIi KpUCTAIITMYECKHI
ocanok. Kak ycTaHOBUTB, 4TO B pacTBope Haxoautcst noH COz% ?

3. [Mouemy mipu neiictBun noHa Cl” Ha kommnekcHbiil noH [Ag(NH3)2] + ocamok He oOpa3yercs,
a mpu AercTBuM noHa [~ BeimagaeT ocamok?

4. ITpu neficTBMM HUTpaTa OapHsi HA HEU3BECTHBIN PACTBOP MOTYUMIIN OBl KPUCTAITUUYECKUI
ocanok. Kak ycTaHOBHTS, 4TO B pacTBOpe HaxoauTcs HoH S04 ?

5. Kakue aHMOHBI NIEPBOW I'pyNIbI IPOSBISAIOT OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA?
Hanumure ypaBHEHUS peakiui.

6. Kakue GapueBble COJIM aHUOHOB NEPBOM TPYIIIBI PACTBOPSIIOTCS B YKCYCHOU KUCIIOTE?

7. C TOMOIIBI0 KaKOH peaKIuH MOXHO OOHApYXHTh CymbpuT-noH SO3® B MPUCYTCTBHH
kapOoHat-uoHa? Hanuiure ypaBHEeHHE peakLnu.

8. Kakast peakuus mo3BoJIseT OTIHINTh THOCYIbhaT-noH S203% oT cynsdur-nona SOz>?

9. Kakast peakuus oOHapy>XKeHHs OKCAJIaT-MOHOB IIMPOKO HCHOJIb3YeTCs] B KOJMYECTBEHHOM
aHanuze? Hanmumure ypaBHeHUE peaKIUHU.

10. Kakoii et mpruoOpeTaeT OpraHMYecKHii pacTBOPUTEIb TOCIIE SIKCTPAKLUHU C €r0 TIOMOIIBIO
M3 BOJHOTO PacTBOpa MPOJIYKTOB B3aMMOJICHCTBH: a) OPOMHUI-MOHOB C XJIOPHOHM BOJOM, 0) Hoau-
HOHOB C XJIOpHOM BoJoi? Hanummre ypaBHEHUS peaKIIUiA.



Tema 8. MeToas! pa3aeneHHs1 ¥ KOHIEHTPUPOBAHUS
Omuem no naéopamopuoiut pavome Ne9 «Ananu3 cmecu aHuoHoB I—III rpynm»
XoJ1 BBINOIHEHHS Ta00paTOpHOIT paboThI
[IpenBapuTeNbHbIC UCHIBITAHUS
1.Onpenenenue pH cpemsi.
2.IIpo6a Ha MPUCYTCTBHE aHUOHOB TIEPBOM TPYIIITHI.
3.IIpo6a Ha MPUCYTCTBUE AHKOHOB BTOPOM TPYTITIHI
4.IIpo6a na npucyrcrBue annoHoB-okuciuteneit (NO2-, NO3™).
5.ITpo6a Ha IpUCYTCTBHE aHMOHOB-BoccTaHoBHUTenel (SOs2~, NO2-, CI-, Br, I).
JpobHoe oOHapyKeHNE aHUOHOB.
1.0tkphITHE aHHOHA SO47.
2.01kphitre annona CO3>,
3.01kpeITHE aHMOHA SO3%~
4.0tkpeITHE aHHOHA PO,
5.0t1kpeiTHE aHnoHa xyopuaa Cl
6.0Ot1kpoiTHE Opomun - (Bro) u noaua- (I7) annoHoB.
7.01kpeiTHe annoHa NO;™.
8.0t1kpbiTHe annona NOs™.
9.0t1kpsiTe annona CH3COO~
CucreMaTHYeCcKHil aHaJIN3 CMECH aHHOHOB

Tema 9. TeopeTnueckue 0CHOBbI KOJIH4Y€CTBEHHOI0 AHAJIM3A
Omuem no nabopamopmuoii paoome NelO «Onpedenenue KpucmannuzayuoHHol 600l 8
Kpucmaniozuopame Xjaiopuoa oapusy

B 3aBHCMMOCTM OT TEpMOJMHAMHUYECKMX YCIOBMM OJHAa M Ta JKE€ COJb MOXKET
KPUCTAJIJIN30BAThCS C PA3JIMYHBIM YKUCIIOM MOJIEKyJN Bojbl. Tak, Harpumep, TeTpabopar HaTpusi HUXKE
60°C oOpasyet kpuctasuibl cocraBa NazB4O7-10H20, a Beimie 60°C - Na2B4O7-:5H20.

[Ipy HarpeBaHWM KpPUCTAJUIOTHAPATOB HCHApsieTcsl KpucTaium3aluvoHHas Boga. [Ipu stom
TeMmIepaTypa BbICYIIUBAHU Ul PA3IUYHBIX KPUCTAJUIOTUAPATOB MOXKET ObITh PA3JIMYHOM U 3aBUCHUT
OT IMPOYHOCTU CBSA3HM, KOOPAWHAIMM M IOJIO)KEHHUS MOJIEKYJ] BOJbl B KPUCTANIMYECKOW pEIIETKE.
ConeprkaHue KpUCTAJUIM3AaLMOHHOM BOJBI JIOJKHO COOTBETCTBOBATH MPUITUCHIBaEMON eMy (hopmyie.
[Toatomy muid onpenenenus cienyeT OpaTh NEPEeKPUCTAIN30BAHHYIO XUMUYECKU YHUCTYIO COJlb.

B3situe HaBecku. brokc, B KoTopoMm OyJieT MpOBOJUTHCS B3BEIIMBAaHUE, HY)KHO TLIATEIBHO
BBIMBITh, BBICYILIUTh B CYHIIMJIBHOM IIKa(y U TOMECTUTH B 3KkcuKaTop Ha 20 MuHyT. [Ipu BeIcymnBaHuM
OIOKC € COJIBIO JTOJIKEH OBITh OTKPBIT, @ MPH B3BEIIMBAHUH 3aKPbIT KPBIIIKOH.

B3BechTe OIOKC ¢ KPBINIKOMW Ha aHAIMTHUYECKUX Becax (KphImka pa pedpo). Bozpmute Ha
aHAITMTHYECKHUX Becax HaBeCKy Kpucrautoruapara xyiopuna oapus BaClz:2H20 maccoit okomno 1,5 1.

BoicymmuBanue. [lepeBepHyB KpbIIIKYy Or0Kca Ha peOpo, TOMECTUTE €TI0 Ha MOJIKY CYIIHIBHOTO
mkada Ha 2 yaca npu temneparype 120-125°C. 1o ucreueHnn BpeMEHN TOMECTUTE OIOKC C 3aKPBITOM
KpBIIIKON B akcukaTtop Ha 20 MunyT. IloBTOpHTE SKClepuMeHT emie 2 pasa, HU(pPOBbIE TaHHBIE
3aMuIIMTE B 1a00paTOPHBII KypHAII.

Beruunciienue copepKaHusl KPUCTANIM3ALUOHHON BOBbI (B IMPOLIEHTAX).

Hanpumep, nonydeHs! cieayromnme HupoBbie JaHHbIE:

Macca 6rokca ¢ conpro — 13,9602 r

Macca nycroro 61okca — 12,4234 r

Macca HaBecku comm — 1,5368

Macca 610Kca ¢ COJIbIO MOCIIE BHICYITHBAHUS

1).13,7352r  2).13,7341r  3).13,7340r.

KonnuecTBo KprcTamn3alliOHHON BO/IBI B HABECKE:!

13,9602 r— 13,7340 r = 0,2262 r.

B 1,5368 r BaCl>-2H20 conepsxutcs 0,2262 r H2O

B 100 r BaCl>-2H20 coaepsxurcs X T H20



X =0,2262-100/1,5268 = 14,72 r, wiu 14,72%.

IIpoBepka TOYHOCTH NMPOBEEHHOT0 AHAJIN3A

Haiinennyio BemUIMHY KPUCTALIHU3AIMOHHON BOJIBI CPABHUTE C TEOPETUIECKU BEIYHCICHHBIM
3HAYeHHEM cojepkanus ee B Kpucrawtoruapare BaCly2H20. Hcxons M3 MOCTOSIHHBIX BEJTHYMH
MOJICKYJISIPHBIX MacC, COCTABUM CJICAYIOUIYIO IPOIOPIIHIO:

B 2443 r (BaCl2:2H20) conepxwurcs 36,03 r (H20)

B 100 r (BaCl2:2H20) conepxurcs r X (H20).

X =36,03 -100/244,3 = 14,75 r, unmu 14,75%.

Ab6comrorHas omubOKa ananusa cocrasiser: 14,72 — 14,75 = -0,03 %.

OtHocuTeapHas omubKa aHanu3a coctabisieT: (—0,03) 100 / 14,75 = -0,20(96).
[IpaBriIbHO IPOBEACHHBIM aHAIU3 CUMTAETCS, KOTJa 3Ta pasHuLa He npesbiiiaet + 0,05 %.

Tema 10. I'paBuMeTpHYeCKHUil aHAIHN3
Omuem no nabopamopmuoii paoome Nell. «Onpenenenue cooeprcanusn dapus 6
Kpucmaniozuopame Xjaiopuoa oapusy

Omnpenenenne Oapusi rpaBUMETPUUECKUM METOJAOM OCHOBAHO HAa OCaXJCHUU Oapusi B BHJE
cynb(dara, MPOKAIMBAHUK OCAJKa IO IMOCTOSHHON MaccChl, B3BEIIMBAHUHM €T0 M PacueTe COJICp:KaHUs
6apus. BaSOs — tTpynHopacTBopumoe coemuuenne (ITP = 1.1-10%). BecoBas dopma cooTBeTCTBYET
ocakmaemMoi. B kauectBe ocaguTens HCcnoib3yroT 2 H. pactBop H2SO4.

Xoa padoTsbl

1) O0BeM UCXOIHOTO pacTBopa cosu Oapust pazdasisitoT 10 70-80 MII TUCTUITMPOBAHHON
BOJIOM M HArpeBaroT 110 80-90°C.

2) 3apaHee pacCUMTaHHBIM OOBEM CEPHOM KHUCIOTHI (OCaAMTEINs) MOMEIIAIOT B CTaKaH,
pasbasisroT 10 70-80 M1 M HArpeBaroOT A0 80-90°C.

3) Ocaxnenue Gapus. OcanuTens M00ABISAIOT U3 OIOPETKH MO KAIUIIM K PAacTBOPY COJIU
Oapusi MpH TMOCTOSIHHOM IEpPEeMENINBaHUH, AT MOCTOSITh, MMOKAa PacTBOP HaJ OCAJAKOM HE CTaHET
MIPO3paYHbIM, IPOBEPSIIOT HA MOJHOTY OCAXKIACHHS M OCTaBIISIIOT 10 (POPMUPOBAHUS KPUCTAIITNYECKOTO
0CaJiKa Ha HECKOJIbKO YacoB.

4) OuIbTPOBaHKE OCa/IKA. Y CTAHABJIMBAIOT KOJIBIIO HA IITATUB, TOMEIIAIOT B HETO BOPOHKY
(cKolIeHHBIN KOHEIl BOPOHKH JIOJDKEH KacaThesl cTakaHa). CKiIaapiBaloT OyMakHbIN QUIBTP, TOMEIAIOT
B BOpOHKY. CMauMBarOT (pUIBTP BOJON TaKUM 00pa30M, UTOOBI MEX1y CTEKJIOM M OyMaroi He 0cTajaoch
Iy3bIPbKOB BO31yxa. OCTOPO’KHO CIIMBAIOT 4YE€pPE3 BOPOHKY OTCTOSBIIYIOCA KXHAKOCTH HaJ OCAaJKOM
(00s13aTeNbHO MO CTEKJISTHHOW Majlouke BO M30€KaHMWE paCIUIECKUBAHUS XKUAKOCTH). OUIBTP HENb3s
3aMoNHATh 10 KpaeB! YOupas ctakaH, BeIyT HOCHKOM BBepX Mo nanouke. [lamouky mocie nekaHntanuu
OCTaBJISIIOT B CTakaHe!

5) [IpombiBanue ocaika. Bo u3bexaHue moTepb, a Takxke AN yAaJeHHs MpPUMEcEei B
KauecTBE MPOMBIBHOH JKHIKOCTH HCIONB3YIOT pa30aBIeHHBIH pacTBOp ocaautens (5 cM® cepHoit
kucioTsl Ha 100 cm® Boasr). OcafoK MPOMBIBAIOT AekaHTamueil: 15-20 cM® IIPOMBIBHO#M KHIKOCTH
BHOCSIT B CTaKaH, MEPEMENINBAIOT, JAIOT OCAJKY OCECTb U OMATh CIMBAIOT KUAKOCTH 0 MaJIOYKe Ha
¢unbTp. [ToBTOpstoT onepanuio 3-4 pasa.

6) Ocanok KOJIMYECTBEHHO MEPEeHOCAT Ha (GUILTP (I STOr0 HAJMBAIOT B CTaKaH
HEeOOoJIbIIOE KOJIMYECTBO NMPOMBIBHOM >KHUIKOCTH, B3MYUYHBAIOT OCAaJ0OK M MEPEHOCAT CYCIEH3HIO 10
nanoyke Ha ¢unpTp). Cneapl ocajgka CHUMAIOT CO CTakaHa M MAJOYKH KYyCOUYKOM (UIBTPOBAIBHON
Oymaru, KIaayT ero B BOPOHKY.

7) [IpombiBanme ocagka Ha Quiabrpe. Ocagok MNPOMBIBAIOT OOJBIIMM KOJTHYECTBOM
MaJIEHbKHUX MOPIHH )KUJIKOCTH, KOTOPOU BCAKUI pa3 AAOT MOJHOCTBIO CTEKAaTh (IPOMBIBHAS XKUIKOCTh
— JTUCTWIUTHpOBaHHas Boxaa). [loBropuB omeparuio 4-5 pas, nenaroT mpoOy Ha TMOJHOTY yaJeHUs
npuMeceii (mpody 06bemom 1-2 cM® MOAKUCISIOT a30THOH KUCIOTO#H, T06aBIAIOT HUTpAT cepebpa. Eciu
MyTh AgCl He nosBIseTcs, MPOMbIBAHKE IPEKPALIAIOT).

8) BeicymyBanue ocaaka. BOpoHKy ¢ 0CagKOM HaKkpbIBalOT JIMCTOM  BJIAXKHOU
(UIBTpOBANIBHOM OyMaru, NPWKUMAOT Kpas K Hapy»XHOM MOBEpXHOCTH BOpOHKHU. Ilocime 3Toro
BOPOHKY IOMEMIAIOT B CYIIMIBHEIN mkad (He Oosiee uem Ha 20 MUH)




9) B3BemuBaroT YuCTHIN MIPOKAJICHHBIN TUTENb. MI3BIEKaIOT PUIBTP ¢ 0CaIKOM U3 BOPOHKH,
U, JepKa HaJ TUTJEM, aKKypaTHO CBOPAYMBAIOT U YKJIAJbIBAIOT B TUTENb. DWIBTP 030J4I0T U
NpoKanuBaloT B MybensHoii meun mpu 600-800°C 1o moctosHHOM Macchl (HOCHeqHHE pe3ynbTaT
B3BCIIMBAHM HE JIOJDKEH OTJIMYATHCS OT Ipeabiaymero 6onee yem Ha 0,0002 r).
JlanHbIe BCEX B3BEIIMBAHHI 3aMMCHIBAIOT B TAOIUIY
Ne Turms Macca Tturis, T Macca THIJIS ¢ 0CaJIKOM Macca ocanka, T
MOCJI€ BBICYIIMBAHUS, T

[To nmony4eHHOMY pe3yNbTaTy PACCUUTHIBAIOT MAcCy Oapus B UCXOJIHOM PAaCTBOPE U COOOIIAIOT
PE3yNbTaT MPEIoAaBaTeso. PacCCUNTHIBAIOT OTHOCHTEIBHYIO MMOTPEIIHOCTH ONPEICTICHHS MacChl Oapus
Ha OCHOBaHUH MUCTUHHOTO 3HAYEHUs, COOOIAEMOT0 MPENO/IaBaTEIIEM.

Bomnpocsl 1J151 KOHTPOJIs

1. CyIHOCTh ¥ BUJIBI TPABUMETPUYECKOIO METO/1a aHAJIN3A.

2. Ocaxmaemas u BecoBast popMbl; TpeOOBAHUS, IPEIBSIBISIEMbIC K HAM.

3. VYCloBHsI aHATMTUYECKOTO BBIAEICHHUS M CBOWMCTBA KPUCTAUIMYECKUX ocaikoB. Kakue
LEJIN TPECIICAYIOT CO3JaHUEM OIPEISIICHHBIX YCIOBHI NIPU OCAXKICHUH KPUCTALUTUIECKUX OCaJKOB?

4. TpeboBanus k ocagutensm. Pacuer komudecTBa ocaguTes.

5. ITouemy pacTtBOp oOcaiguTens NOOABIIAIOT K PacTBOPY OCAKAAEMOrO BELIECTBA, a HE
Hao0opoT?

6. [TosicHuTB, ¢ KaKOW LIENBI0 MMPOBOAAT pa30aBIeHUE U HArPEBaHUE PACTBOPOB OCAAUTEIIS
U OCaXJJaeMOT0 BEILECTBA, IOCTOSHHOE EpEMEIIMBAaHUE ITPU OCAXKICHHUH.

7. Kakne mporecchl IpoOHCXOIIT € KPUCTALIMYECKUMHU OCAIAKaMH TPH UX CTapeHUH?
[Touemy crapeHue ocajika BBITOJIHO Ul aHanu3a?

8. Kaxum o6pemoM a) Bozsl u 6) 0,01M pacTBOpa cepHOIl KUCIOTHI MOKHO IPOMBITH 0,2 T

cym,(baTa 6ap1/151, 4TOOBI MNOTepU HE MNPCBBICHIIM TOYHOCTHU TPABUMCTPUYCCKOTO METOHa aHaimmza?
[IP(BaSO4) = 1.1-10%°.

Tema 11. TurpumMeTpuyecKuii MeTo aHAJIN3A
Omuem no nabopamopnoii pabome Nel2. «OnpenesieHne coaepKaHus KUCJIOT METOI0M
KHCJIOTHO-OCHOBHOT'O0 THTPOBAHUSD)

K merony KHCIOTHO-OCHOBHOTO THTPOBAHMSI OTHOCST THUTPUMETPUYECKHE OIPEAEICHUS, B
OCHOBE KOTOPBIX JIE)KHUT PEAKIIU: H* + OH = H>0.

ITo aTOoMy METOly BO3MOXKHO ONPEIEIIEHNE PA3INYHBIX KUCIIOT, OCHOBAHUN, HEKOTOPBIX COJIEH,
OTIpe/IeJIEHUE KECTKOCTU BOJbI, a30Ta B OPraHMYECKUX COEAMHEHUSX WM T.A. B KauecTBe THUTPaHTOB
OOBIYHO HCTIOJIB3YIOT PACTBOPHI XJIOPOBOIOPOTHON M CEPHOI KHCIIOT, paCTBOPHI LIETOYEH.

3amaua 1. CtangapTusaius pacTBOpa XJIOPOBOJIOPOTHON KUCTOTHI

Xon pa6oTsl

1) B Tpu konOwr s tuTpoBaHus BHocAT mumetkoi 10 mi 0,1H. pactBopa Na2COs. B
KaXIyI0 U3 K0JI0 MprOaBISIOT 1Mo 1-2 Karuim MHIUKAaTOpa METUIIOBOTO OPaHKEBOTO.
2) YuCcTo BBIMBITYIO OIOpDETKY OIOJIACKUBAIOT 2 pa3a HEOOJBIIUM KOJHMYSCTBOM

npurotoBiieHHoro pactsopa HCI, 4uroObl ynanuTh M3 Hee OCTaTKH BOJBI, IOCJIE YEro 3aroJHSIOT
oropetky pactBopoM HCI. YcranaBnuBaroT ypoBenb pactBopa HCl B GropeTke Ha HOJIb M IPUCTYIAIOT
K TUTPOBAHHUIO.

3) KoHeuHO! TOYKOM TUTPOBAaHWS CUATAIOT MOMEHT IEpPEXoJa OKPaCKH aHAIN3UPYEMOTO
pacTBOpa U3 KEITON B KPACHO-OPAHIKEBYIO.

4) TutpoBanue mnpoBoAsT 3 pa3a. 3a pe3ynbTaT HU3MEPEHUs IPUHUMAIOT CpeaHee
apupmeTnyeckoe 3 U3MEpeHHi.

5) VckoMyro KOHLIEHTPAIMIO KUCIOThI PACCYUTHIBAIOT IO (hopMyIIe:

Nya = Nywcos "V Nacos /V Ha
3agayva 2. OnpenesneHue rTuapOKCHia HaTpust



VY naGopaHTa MONy4arOT 3ajadyy — HEU3BECTHHI 00BEM pacTBOpa IIEIOYM C HEH3BECTHOM
KOHIIEHTpaLueil. 3ajjaua COCTOUT B ONPEAEICHUN MacChl LIEJI0YH, CoJep Kalleiics B BbIIaHHON Ipo0e.
Xoa padoTsl

1) B k0510B1 ¢ HEM3BECTHBIM KOJIMUYECTBOM IIENIOUU J100aBIsAIOT MO 1-2 Kariu WHIUKaTopa
(perondTaNenHa WM METUIIOBOTO OPAHIKEBOTO).
2) YucTo BEIMBITYIO OIOPETKY OIOJIACKUBAIOT 2 pa3a HeOombIuM KosnuecTBoM 0,1H. pacTBOpa

HCI, 4T00BI ymamuTh HW3 Hee OCTATKH BOJBI, TOCHE uero 3amonHsaoT Oropetrky 0,1H. pactBopom HCI.
YcranasnuBaioT ypoBeHb pactBopa HCI B 6ropeTke Ha HOJb U PUCTYIIAIOT K TATPOBAHHUIO.

3) KoneyHo#l TOUKOM TUTPOBAHUS CUUTAIOT MOMEHT MEPEX0Ja OKPACKUA aHATU3UPYEMOIO
pacTBOpa: IpU KCHOJB30BAHUM METHJIOBOTO OPAHXKEBOTO — W3 KEITOHM B KPACHO-OPAHKEBYIO, IPHU
WCIIO0NIh30BaHUU (peHo(TaIenHa — U3 MAJTMHOBOM B OECIIBETHYIO.

4) TutpoBanue npoBoAsST 3 pa3a. 3a pe3yiabTaT HM3MEPEHUS MPUHUMAIOT CpeaHEe
apudmernyeckoe 3 m3MepeHuit. PaccunthiBatoT Maccy menoun 1o ¢opmysie (5) U OTHOCHTEIBHYIO
MOTPEIIHOCTD ONPEAECITICHHUS.

Tema 12. MeTo KHCJIOTHO-OCHOBHOTO TUTPOBAHMS
Omuem no nabopamopuoii pavome Nel3. «Onpedenenue cocmasa kapoonamuuix u grochpamnvix
cmecein)
Onpenenenne kapOOHAT-MOHOB M IEJOYM WM KapOoHAT- M THUIPOKAPOOHAT-HOHOB IIPH
COBMECTHOM MPHUCYTCTBUU
Xoxa padoTsbl

1) broperky roToBST K THUTPOBaHHWIO, Kak ONHMCAaHO Bbille, W 3anonHsawT ee 0,lH.
pactBopom HCI.
2) Onpedenenue kapobonam-uonos u wenoyu. K pactBopy cMecu B KOJOY I TUTPOBAHUS

npubapnstor 20,00 mn Boabl, 2-3 kamnu (enondrasenHa u TUTPYIOT U3 Oropetku pactBopom HCI 1o
oOecrBeunBanusi pactBopa. Msmepsror od0vem HCI (Vi). OTOT 00beM KHCIOTHI pacxojyercss Ha
TUTPOBaHME KapOOHAT-UOHOB /10 THAPOKAPOOHAT-UOHOB U Ha TUTPOBAHME LIENOYU. B OTTUTpOBaHHBIN
no (enondTaseuHy pacTBOpP BBOJAAT 2 KallJld METHUJIOBOTO OPAH)KEBOTO U, HE 3arOJIHAS OIOPETKY,
npoaoipkatoT TUTpoBaTh pactBopoM HCI no mepexoma okpacku U3 KenToW B KPacHO-OPAHXKEBYIO.
N3mepsitor 06beM HCI (V2), nu3pacxonoBaHHblil Ha TUTpoBaHue kapOoHar- noHoB 10 CO2 u menouu
(oTCueT BeIyT OT HyJIA).

3) TutrpoBanue mnpoBoaaT 3 paza. 3a pe3yibTaT HU3MEPEHHUS TPUHUMAIOT CpeaHee
apu¢pmernyeckoe. Pacuer 00beMOB CONSTHON KHMCIOTHI, U3PAacXOJJOBAaHHONW Ha TUTPOBaHHE KapOOHAaT-
MOHOB U IIEJIOYH, MPOU3BOJAT MO popMysIam:

VHCco = 2(Va — Vi)

VHClog=V2—-2(V2-V1)=2V; -V

Hcnonb3ys 3HaueHUs: 00BEMOB KHCIIOTHI, M3PACXOJIOBAHHOM HAa THTPOBAaHUE, PACCUMTHIBAIOT
coJiep)kaHue KapOoHaTa HATpus U IIEJNOYM B BBIJIAHHOM MpoOe M OTHOCHUTENIbHYIO IMOTIPEIIHOCTh
OIIpe/IeTICHUS.

4) Onpedenenue kapboHam- u 2uOpoKapOOHam-uoHo8 npu coemecmuom npucymcemeuu. K
pacTBOpy cMecu B KoJOy Juid TuTpoBanus npubasistoT 20,00 M Boabl, 2-3 kamuu (enondranenHa u
TUTPYIOT U3 6ropetku pactBopoM HCl 1o obecuiBeunBanus pactsopa. M3mepsior o0vem HCI (V1). D10
00bEM KHCIIOTHI, M3PAaCcCXOJOBAHHBIA HAa TUTPOBaHHWE KapOOHAT-MOHOB /0 THUAPOKapOOHAT-HOHOB. B
OTTUTPOBAHHBIN MO (heHoN(TaTenHy PACTBOP BHOCAT 2 KaIUI METHJIOBOTO OPAH)KEBOIO U, HE 3aIOTHISA
OropeTky, TUTpyIoT pactBopoM HCI 10 nepexoa okpacku u3 KeNTOH B KpaCHO-OpaHKeBylo. M3mepsioT
oovem HCl (V2), u3zpacxoioBaHHbIl Ha TUTpOBaHUE KapOoHaAT- HOHOB 10 CO2 (OTCUET BEAYT OT HYJIS).

5) TutpoBanue mnpoBomaT 3 pasza. 3a pe3yabTaT HU3MEPEHHUs MNPUHUMAIOT CpeHee
apudmernyeckoe. PacueT oObema CONISHON KHUCIOTHI, M3PACXOJOBAHHOW HAa TUTPOBaHHWE KapOOHAT-
MOHOB, MTPOU3BOAT 10 popmyie: OObeM KUCIOThI, U3PacX0JOBAHHOW Ha TUTPOBAHUE TUAPOKApOOHAT-
HOHOB, PaCCUUTHIBAIOT IO (popMmyie:



A% HCl,-"cogz_ = 2V1

VHClHcor = Vo -2V,

Hcnonp3yst 3HaYeHUs] 00BEMOB KHUCIIOTHI, U3PACXOJOBAHHON HAa TUTPOBAHUE, PACCUMTHIBAIOT
cojiepKaHue THAPOKapOOHAT- M KapOOHAT-MOHOB B BBIAAHHOW NMPOOE M OTHOCUTENBHYIO MOTPEIIHOCTh
oTpeeNeHusl.

Konmponsnasa paboma 2
Bapuanrt 1

1. K 25 mn 0,1 M pactBopa kap6oHnara Harpus nobasieno 14,71 miu consnoit kucnotsl (pH=7).
BbruncnuTh KOHIIEHTPAIUIO COJISTHOM KUCIOTHI.

2. K 15,05 mn 0,1 M pactBopa docdopHoii kucinorsl nobdasieno 45,15 mun 0,1 M pactBopa
ruipokcuaa Hatpus. Beraucnauts pH nomyueHHoro pactopa.

3. K cmecn, cocrosimeit Tonpko u3 NapHPOs n NaH2PO4 no6asumm 50 mu 0,1 H pactBopa
ruapokcuaa Hatpus. M30erTok menoun orrutpoBanu 20,5 mi 0,0905 H pacTBOpoM COJITHON KHCITOTHI
no ¢enondranenny. Berauciute % NaH2PO4 B cmecn.

4. Ilo naHHBIM TUTPOBAHUS BHIYUCIUTH KOHIIEHTPAIIMIO UCXOHBIX PACTBOPOB, eciu k 20 mi1 0,125
M pactBopa H3PO4 no6aBunu 50 mi pactBopa ruapokcuna natpus (pH=9,17).

5. Ckonbko BOABI HY)XHO 100aBUTh K 1800 M pactBopa eaxoro Hatpa ¢ Tutpom 0,01521 r/mm,
4yT00B! | MJI oay4yeHHOro pactBopa coorserctBoBai 0,02 r xyopuga aMmmMoHus?

6. Kakoii u3 "HIUKATOPOB, M.-0, (- WM JIAKMYC, TPUTO/ICH JIJIsl TUTPOBAHUS THAPOKCUAA HATPUS
XJIOPOBOJOPOAHON KHUCIOTOMU?

7.K 0,5000 r cmecu, conepxkarieit Na,COs u NaHCOs, mpubasuiau 25,00 M1 COJISTHOM KUCIIOTHI €
tutpoM 0,004000 r/mu. Ha tuTpoBaHme W30BITKA KHCIOTHI H3pacxomoBam 15,00 mi pactBopa
ruapokcuaa Hatpus ¢ Tutpom 0,002000 r/mi. Beruucnauts % kapOoHaTa HATPUS B UCXOJHON CMECH.

Bapuanr 2

1. Cxonbko % N20s cogepkut oOpaselr, eciu HaBeCKa €ro Maccoi 5 r pacTBOpeHa B MEpHOI Kosibe
Ha 200 My, Ha HelTpamu3auio S0 Mt aToro pacrBopa 3arpatwmm 15,5 mit 0,1915 H pactBopa NaOH.

2. Beruncauts % cBobogHoro SOz B oeyme, eciiv Ha TUTpoBaHue 1,2 T ojeyma B IPUCYTCTBUU
WHAUKaTOpa M.-0. u3pacxomoBamu 4,928 mi 0,5202 H pacrBopa NaOH.

3. Kakoit 06bem 0,1012 H pactBopa HCI mpubasunu k HaBecke 0,2 r NasPOs, ecniu Ha TUTpOBaHME
n30bITKA KUCITOTHI ¢ (-G 3arpaTriu 25 mit pactBopa NaOH (Thaon=0,034 r/mi)?

4. Ckonbko rpaMmm NaxCOs comepxkutcst B pacTBope, eciiu Ha Helrpanuzanuio ero 10 NaHCO3
uspacxooBanu 21,40 mu pacrBopa HCI (THci=0,002789 r/mir)?

5. Hasecky 0,6 r H2C204 - 10H20 pactBopuiu B MepHOii kon16e emkocThio 100 M. Ha TuTpoBanue
20 mu1 mosTy4eHHOTo pacTBopa m3pacxogoBau 18,34 mn NaOH. Onpenenuts HOPMaIBLHOCTh pacTBOpPa
NaOH u ero TuTp 1o uiaBeaeBoi KUCIOTE.

6. Moxxuo im ortutpoBath 0,01 H pactBop CH3COOH 0,01 H pactBopom NaOH ¢ nannkaTtopom
HeiTpanbHbIi KpacHbli (pT=7)?

7. HaBecky menoun maccor 0,5341 1, comepxameii 92% NaOH u 8% wunauddepeHTHBIX
npuMecel pacTBOpUIM B MepHOM Kombe, BMecTMMocThio 100 M. Ompenenure MOJSPHYIO
KOHIICHTPAIIUIO KHCIIOTHI, THcl, THCI/NaOH, €CJTH Ha TUTpOBaHUE 15 MJI pacTBOpa MICIOYH U3PACX 00BN
19,5 MJI COJISTHOM KHCIIOTHI.

Omuem no nadopamopnoit pavome Nel4. «llepmancanamomempusn

[lepmaHraHaToMeTpHUUECKUM TUTPOBAaHUEM  HAa3bIBA€TCS TUTPUMETPUUYECKHUI METOJ aHATIU3A,
OCHOBAHHBII Ha MCIIOJIB30BAaHUM B KauecTBe THUTpaHTa pactBop KMnOs. IlockonbKy TUTpaHT uMeeT
MHTEHCUBHYIO OKpAacKy, I€pMaHTraHATOMETPUYECKOe THUTPOBAaHUE MPOBOAAT 0Oe€3 HMHAUKATOpA.
KoHneunyto TOUKy TUTpOBaHHUsS 00OHAPYKUBAIOT 110 MOSABJICHUIO WK Mcue3HOBEHUIO okpacku KMnOa.

IIlepmaHraHaTOMETpUYECKOE TUTPOBAHUE 4Yallle BCETO IPOBOAAT B KHUCIOH Cpele, pexe — B
HEUTpalbHOU. J{J1s1 CO31aHMsI KUCIION CpeAbl IPUMEHSIOT CEPHYIO KUCIIOTY, TIOCKOJIbKY a30THAsI KUCIIOTa
cama SIBJISIETCSI CWIIBHBIM OKUCIIMTENEM, a XJIOPOBOJAOPOIHAS, HAIIPOTUB, MOKET OKUCIIATHCS THTPAHTOM.
B ocHOBe MeTO1a JIEKUT CIIEYIOIEe PAaBHOBECHUE:!



MnOy4 + 58 + 8H* = Mn?* + 4H,0; E°=+1,51B.

3agaya 1. CranapapTu3anus pacTBoOpa NePMaHIaHATA KAJIUSA

HcxomHbIM pacTBOPOM JUIsl yCTAaHOBJICHUS KOHLEHTpPAIMM TI€pPMaHraHaTa Kalusl CIY)KUT
muruapart maseneBoit kuciaotrel HoC2042H20.

Peaxiust mpoTekaeT 1o ypaBHEHHIO:

5H2C204% + 2MnO4 + 6H" = 10CO; + 2Mn?* + 8H,0
Xoa padoTsl
1)  PaccyutwiBaror Maccy kpucramiorugpara maseneBodl  kuenotel  (H2C20s  2H20),
HeoOxoaumyto st npurotosnerus 100 mu 0,1H. pactBopa.

2) bepyt paccunTaHHyo HaBeCKy I1aBEJIEBOM KHCIOTHI U MEPEHOCAT B MEPHYIO KOJIOY Ha
1000 mn. PacTBOpsitoT B HEOONBIIOM KOJIMYECTBE AWUCTHJUIMPOBAHHOW BOJBL. PacTBOp THIaTENBHO
MepPEeMEeLINBAIOT.

3) ['OTOBAT TpY KOHUYECKHE TEPMOCTOMKHUE KOJIOBI /TSI TUTPOBAHUSA. B KaXIyt0 BHOCAT T10
15 M pacTBopa cepHoii kucnoTsl (21.), HarpesaroT 10 80-90 °C, no6asnsioT mo 10 MI IPUTOTOBIEHHOTO
pacTBOpa mIaBeaeBo KUCIOTH. (Pacmeop wasenesoii kuciomvl 000a61A10m 6 KO0y HenocpeoCmeeHHO
nepeo mumpoeanuem, NOCKOIbKY NPU NOBLIUEHHOU MEMNEPAMYpe Waselesdst KUCIOMA Pa3pyuaemcsL.)
PacTBOp OBICTPO OTTUTPOBBIBAIOT PACTBOPOM IIEPMAHTaHATA KaJlWsl, IIPH 3TOM CHadaya nmpuOaBisioT 1-
2 KarM TUTpPaHTa U OXKHJAAIOT, MEepeMelInBas, Moka pacTBop obecuBeTutcs. Crenyoomuye Mopuun
TUTPaHTa MOXHO MPHUOaBIATH ObicTpee. KoHel THTpOBaHMS ONPEEISIOT 110 HEUCUe3aouieid po30Boi
OKpacKe pacTBOpa, MOSABJISIONICHCS Mpu 100aBIeHUU N30BITOYHON Kalliiu TUTpaHTa. bropeTky roroBsar
K TUTPOBAHHUIO, KaK OIMCAHO BBIIIE.

4) TutpoBanue mnpoBoaaT 3 paza. 3a pe3yibTaT HU3MEPEHHUS MNPUHUMAIOT CpeaHee
apupmeTryeckoe. MOISIpHYI0O KOHIIEHTPAIMIO YKBUBAJIICHTA TIEPMAaHraHaTa KaJHs PacCUUTHIBAIOT IO
dbopmyre:

N KMnO4 = NHC204 VH;C204/ V KMinO4

3anaua 2. Onpenesenue xejne3a B coiu Mopa
Omnpenenenue xene3a B coar Mopa ((NHa)2Fe(SO4)2:6H20) ocHoBano Ha okucienun xene3a(ll)
1o xkene3a(Ill) mepmanranaTom Kamus:
MnOs + 5Fe?* + 8H* = Mn?* + 5Fe®" + 4H,0
Xon pa6oTsl

1) bropeTky K THUTpOBaHMIO TOTOBST, KaK OINMCAHO Bbllle, U 3anoiHsoT ee 0,05H.
pacTBOpPOM NepMaHraHaTa Kajus.
2) VY nabGopaHTa MONydYarOT KOHMYECKHE KOJObI ¢ pacTBOpoM coiu Mopa. B konGwl ¢

aHATM3UPYEMBIM PAcTBOPOM J00aBisIOT 1o 5 Mt pactBopa HoSO4 (1:4) u o 5 kamens H3PO4 (koHIL),
1ocjie 4ero MPUCTYMAOT K TUTpoBaHUIO. KOHEUHOW TOYKOM TUTPOBAHUS CUUTAIOT MOMEHT Iepexoja
OKpPACKH aHaJIM3UPYEMOro pacTBOpa M3 OECLIBETHOM B PO30BYIO.

3) TutpoBanue mnpoBomAT 3 pasza. 3a pe3ynpTaT HU3MEPEHUs NPUHUMAIOT CpeaHee
apudmernyeckoe. [lo moNyueHHOMY YyCpeOIHEHHOMY 3HaueHHI0 oObeMa pactBopa KMnO4
pacCcUMTHIBAIOT CO/IEPIKaHuUE jkese3a (B rpaMMax) B BhIJaHHOH mpo0e. PaccUMTHIBaIOT OTHOCUTEIHHYIO
MOTPEITHOCTD OTIPEICIICHUSI.

Tema 13. MeToabl OKMCIUTEIBHO-BOCCTAHOBUTEIHLHOIO TUTPOBAHUA
Omuem no nadopamopnoit pavome Nel5. «buxpomamomempusny,
buxpomaromerpueii Ha3bIBaeTCd THUTPUMETPHUUECKUII METOJ aHaiM3a, OCHOBAHHBIM Ha
WCTIOJB30BaHUU B KadecTBe THTpaHTa pactBop KoCroO7. B ocHOBe Meronma JIEKHT Cleayromiee
paBHOBECHE:
Cr207* + 14H* + 68 — 2Cr®" + TH,0; E°= +1,33 B
Jns oOHapy)XeHUs KOHEUHOW TOYKM B OMXPOMATOMETPHUUYECKOM THUTPOBAHHM HCIOJIB3YIOT
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIE HHIUKATOPHI.
3agauya 1. Onpenesienne xeqne3a B conu Mopa
Onpenencuue xene3a B cot Mopa ((NHa)2Fe(SO4)2-6H20) ocrHoBano Ha okucieHun sxene3a(ll)



no xenesa(Ill) 6uxpomarom xamus: Cro0 2 + 6Fe?* + 14H* = 2Cr3* + 6Fe* + 7H O. B kauectse
WHIMKATOPA MCIIOJB3YIOT AU(EHUIAMHUH.
Xoa padoTsl

1) BropeTky K THUTpPOBaHHMIO TOTOBST, KaK ONWCAHO BbImie, W 3anoissorT ee 0,05H.
pactBopom K2Cr207.
2) VY nabopaHTa TONYyYalOT KOHHYECKHE KOJOBI ¢ pacTBopoM coiu Mopa. B konOwl ¢

aHAIM3UPYEMBIM pacTBOPOM J100aBIIstOT 1m0 5 Mt pactBopa H2SO4 (1:4) u no 5 kanens H3PO4 (koHIL.),
1-2 kammm uWHAMKAaTOpa udEeHHIaMHHA, IOCIE Yero IMPHCTYNAT K THTPOBAaHHIO PACTBOPOB,
CcoJIeprKaIMX HEU3BECTHOE KouuecTBo Fe?*.

3) KoneuHo# TOYKON TUTPOBaHMS CUMTAIOT MOMEHT IMepexoa OKPAaCKU aHAIU3UPYEeMOro
pacTBopa U3 3eJIEeHON B CHHE-(HOIETOBYIO.
4) TutrpoBanue mnpoBoaaT 3 paza. 3a pe3yibTaT HU3MEPEHHUS MNPUHUMAIOT CpeaHee

apudmernueckoe. I[lo momydeHHOMY yCpeaHEHHOMY 3HaueHWI0 oObema pactBopa KoCr,0O7
paccUMTHIBAIOT CO/IEPIKAaHUE XKenle3a (B rpaMMax) B BbIJaHHOH npo0e. PaccuuThIBalOT OTHOCUTENBHYIO
MOTPEIIHOCTb OIPEEIICHNUS.
Tema 14. MeToabl ocaauTeILHOTO TUTPOBAHMS
Omuem no nadopamopnoit pabome Nel5. «Onpedenenue cooepicanusn Xnopuooe»

Ilenp pa®OTHI: METOAOM OCAAUTEIBHOIO THUTPOBAHUS ONPENEIUTH MPOLEHTHOE COJAEp)KaHUe
XJIOPUJIOB B UCCIIEAYEMOM PacTBOPE.

Xoa padoTsbl

1. Pacuer u npuroToBI€HNE UCCIIEYEMbIX PACTBOPOB XJIOPH/Ia KaJIusl U XJIOpUJIa HATPUSL.

CHauaza pacCUMTHIBAIOT HABECKHU MCCIIEYyEeMbIX 00pa3lioB, HEOOXOIUMBIX Ul IPUTOTOBJICHUS
100 ma pacTBOpOB IPUOIU3UTEIBHO TAKOW K€ HOPMAJIBHOCTH, YTO M CTaHJApTHBIM pactBop AgNO3
0,1H. 3aTeM MepeHoCcAT Ka)X1yl0 HaBECKY B OTJEJIBbHYIO MEPHYIO KOJOY U PacTBOPAIOT B HEOOJBILIOM
o0beMe BOJBI, a 3aTeM JOJMBAIOT BOJBI O METKH. [0 HaBeckaM pacCUMTHIBAIOT HOPMAaJIbHOCTH
IIOJIyYEHHBIX PaCTBOPOB.

2. OmpeneneHue THTpa pacTBOpa HHUTpaTa cepebpa MO XJIOPHUIY HATpUsS M TPOIEHTHOTO
CoZiep KaHus XJIOPHUJIOB B paCTBOpaX COJIEH XJIOpUAA HATPUS U XJIOPU/IA KaJIHS.

HanuBaroT B KOHHUECKYIO KOJIOY MUIETKOM onpeneneHHbiit o0bem pactBopa NaCl (20 — 25 min),
npubaBisaor 1 — 2 kamam uHaukaropa Ag2CrO4 u  paszbaBisioT pacTBOp BOJOM, B3STOMH
NpUOIU3UTENBHO B TaKOM K€ 00beMe, UTO W TUTPYeMbIil pacTBop. [lomyuyeHHBI pacTBOp TUTPYIOT
pacTBOpOM HMTpaTa cepedpa 10 MOJYyYeHHMs HEHCUE3aolLIero ocajka KpacHOBAaTO-Oyporo ocajka
Ag2CrO4. Konby BO BpeMs TUTpOBaHUS TIIATEIbHO NEpPEMEUINMBAOT. TUTpOBaHME MOBTOPSIOT TPU
pasza, Ipu4YeM OTKJIIOHEHHE DPEe3yJIbTaTOB TUTPOBaHMSA HE JOJDKHO mpeBbimare 0,1 mi (3aHOCATCS B
KypHaJl 3aTpauy€HHble OOBEMBbl TUTPAHTA M PACCUUTHIBAETCS CpelHEApU(PMETHUECKOE 3HAUYEHUE
o0beMa). AHAJIOTHYHYIO MPOLEAYPY MPOBOJAT C XJIOPUIOM KaJHs.

3. Onpenenenne TUTpa pacTBOpa HUTpaTa cepedpa M MPOLEHTHOTO COACPKaHUS XJIOPUIOB B
HaBeCKaxX XJIOpHJa HATpHs U Kaiusd. PacCUMTHIBAIOT TUTP HUTpaTa cepedpa Mo XJIOpUAY HATpus U
xJyiopuy kamusi. OnpenensioT coepKaHue KaKJ0l COJIM BO B3SATHIX HaBeCKax (B T):

M1 =T-Vep. (V1/ V2)

[Tocne BBIMOMIHEHUSI KCIEPUMEHTAIBHON YacTu odopmuTe pe3ynbTaTtbl paboThl B padoueit

TeTpaau (KypHaJie) U ceraite oomuil BIBO 1o padote. OnpeaenuTe MOrpeuHoCTb ONpeaeIeHUH.

Tema 15. Kommiiekconomerpust
Omuem no nabopamopnoit pabome Nel5. «Onpedenenue noCmMoOAHHOU HCECMKOCMU 600bl)

3anaua 1. Crangaptusanus pactsopa IJTA (tpusona b)

Konnentpanuto S/ITA ycranapimmBaroT 1o xumudecku yuctbiM CaCO3, ZnO, metaimam (Zn, Bi,
Fe) nnu no ¢ukcanany conu maraus, Hanpumep, 0,01-0,151. pactBopam MgSOa.

Xoxa padoTsbl

1) BropeTky roToBAT Kak 0OBIYHO U 3aIOJHAIOT €€ CTaHIapTHBIM PacTBOPOM TpuiioHa b.

2) B xon0y mns tutpoBanus BHocAT nuneTkoi 10 mi 0,05H. pactBopa MgSQO4, nobasisior
5 M ammuayHoOi OydepHoii cmecu U ¢ KoHuMKa mmatens 20-30 Mr cMecH WHAMKATOpa C XJIOPUAOM



HaTpusl.

3) PacTBOp OTTUTPOBBIBAIOT CTAHIAPTHBIM pacTBOpoM TpwioHa b. KonewHoit Toukoit
TUTPOBAHUSA CUYMTAIOT MOMEHT IIE€PEX0/a OKPACKM pacTBOpa M3 BUIIHEBO-KPAaCHOW B CHHIOKWO (C
3eJIEHOBATHIM OTTEHKOM).

4) TutpoBanue npoBoasT 3 pa3a. [lonydeHHbIE TaHHBIE YCPEAHSIOT.

5) KonuenTpanuto sxBuBasieHTa TpuiioHa b paccuuteiBaiot o ¢hopmyie:

3agaua 2. OnpeneneHue KaJlbLMs U MarHUsl IPM COBMECTHOM IIPUCYTCTBUU

Nogra = N (Mgs0y) 'V (Mgs04) / V 31714

KoHCTaHThl yCTONYMBOCTH 3THICHIMAMUHTETPAAIICTATOB KAIbLIMA M MarHUs pa3iiyaroTcs Ha 2
nopszka (Jorapudmbl KOHCTAHT ycToWumBOCTH paBHbI 10,7 1 8,7 Ans Kanblyis U MarHus COOTBETCTBEHHO
npu 20 °C u wonHoit cuie 0,1). [To3ToMy 3T HOHBI HEIb3sl OTTUTPOBATH PA3ZCIBLHO, UCIONIB3YS TOJIBKO
pa3iuure B KOHCTAHTaX YCTOMYMBOCTH KomruiekcoHatoB. [Ipu pHor=10 B KauecTBe MeTauiOMHAMKATOpa
UCTIONB3YIOT 3pHoXpoM depHblil T (xpomoren). [Ipy 3THX yCIIOBUSIX ONPEAENAIOT CYMMY KaJIbLUs U MAarHUsL
B npyroit amukBotHOM yactu co3mator pH > 12, BBogs NaOH. Ilpu sTOM MarHwii ocaxmaercst B BHUIIE
TUAPOKCH]IA, €r0 He OT(QMILTPOBBIBAIOT, U B PACTBOPE OMPEICIIFOT KATBIIUA B IIPUCYTCTBUH MYPEKCHIA.

Xoxa padoTsbl

1) BropeTky ToTOBAT K THTPOBAHUIO KaK OOBIYHO M 3aIIOJIHSIOT €€ PaCTBOPOM TpujioHa b.

2) VY nabopaHTa Moay4aroT MEPHYIO KOJIOY ¢ aHAIM3UPYEMbIM PaCTBOPOM U IOBOJAST 00BEM
pacTBOpa 10 METKU JUCTUWLIIMPOBAHHOW BOJION.

3) Onpeoenenue cymmapHo20 co0epiHcanus Kaibyus U MAeHUs.

B kon0Oy mis tuTpoBaHus momemarT 10 M aHAIM3HPYEeMOTo pacTBOpa, MPHOABISIOT 5 Ml
aMMHua4yHoro OydepHoOro pactBopa M Ha KOHYMKE mmarens 3puoxpom depHblid T. IlepememmBaror no
IIOJIHOTO PAcTBOPEHMs MHIMKATOPHOW CMeCH U TUTPYIOT pactBopoM OJITA 1m0 u3MeHeHHs OKpacKu
pacTBOpa M3 BHUHHO-KpPacHOM B cuHIOW. TuTpoBaHHME NPOBOAAT 3 pa3a, MNOJY4YEHHbIE JaHHbIE
ycpenssitoT. 3Hauenue odovema (Vi) pactBopa TpwioHa b — 3To 00beMm, MOmeAnuidi Ha TUTPOBAHUE
KaJIbIMsI U MarHus.

4) Onpeoenenue kanvyus.

Bropetky 3anomnHsroT pactBopoM TuTpanTa. Otoupator nunerkoid 10,00 mit ananmmzupyemoro pactsopa
B KONOy Juisi TUTpoBaHus, mpubasisitor 5 mui 2H. pactBopa NaOH wmum KOH, BBomsar 20-30 mr
MHIVKATOPHOW CMECH MYpPEKCHIA C XJIOPUAOM Harpus M TUTPYHOT pactBopoM OTA no m3MeHeHus
OKpAacCKH pacTBopa OT ojiHOM Karu pactBopa I TA u3 po3oBoii B (HHOIETOBO- CUpEHEBYIO. TUTpOBaHUE
IPOBOJAT 3 pa3a, MOJy4YeHHbIE JaHHble ycpenHstoT. [lomyueHHoe 3HaueHne oobema (V2) pacTBopa
TpriioHa b — 310 00beM, nomeauii Ha TUTpOBaHKE Kanblys. Mcnone3ys 3HaueHue V2, pacCUUTBHIBAIOT
cojiepKaHue Kanblius (B rpaMMax) B BbIZJaHHOM npo0e. PaccuuThIBaIOT OTHOCUTENBHYIO MOTPELITHOCTD
oTpesieNeHusl.

5) Pacuem cooeporcanusa macnus. O0beM TUTpaHTa, U3PACXO/IOBAHHBIM HA TUTPOBAaHUE MarHus,
BBIUHCIISIIOT 110 pazHOCcTH 00beMoB DJITA, moe/iero Ha TATPOBAHUE CYMMBI OIPEAESIEMbIX KATHOHOB U
Ha TuTpoBanue Kaibims (V1 —V2). Hcmonw3ys nmomydenHoe 3HaueHne oobema D/ITA, paccunThiBaroT
coJiep)KaHue MarHus (B rpaMMax) B BbIIaHHOM mpoOe. PaccuuThIBalOT OTHOCUTENBHYIO OTPEIIHOCTh
OIIpe/IeTICHUS.

3amauya 3. OnpenesieHre NOCTOSHHON )KECTKOCTH BOJIbI

Xox padoTsl

1) BropeTky TOTOBST K TUTPOBAHUIO KaK OOBIYHO U 3aMOHSIOT €€ pacTBOPOM TpuiioHa b.

2) OtOupator MepHbIM IMIUHIpPOM 50 MIJI BOJONPOBOJHOW BOJBI U MEPEHOCAT B
KOHUYeCKyIo KoJ0y. JlobaBmnstor 5 M ammuauHoro Oydepa 1 BHOCAT HAa KOHYUKE HIMATENs] UHIUKATOP
apuoxpoM depHblid T, mocie 4ero OTTUTPOBBIBAIOT pacTBOPOM TpuioHa b 1o mepexona okpacku u3
BUHHO- KPaCHOM B CHHIOK.

3) TutrpoBanue mnpoBogaT 3 pasa. 3a pe3yibTaT HU3MEPEHUS IPUHUMAIOT CpENHEE
apudmernyeckoe. JKecTKoCTh (MMOJIb-9KB/JT) paCCUUTHIBAIOT 110 hOpMYyIIE:

K= NTPHJIDHE.E -VIpPLIOHa:E 1000/ VEO:[H



Tema 16. @Pu3uK0- XMMHYECKHE METOABI AaHAIN3A
Omuem no nadopamopnoii pabome Nel5. «Onpedenenue HeKapOOHAMHOU HCECHKOCHU 600bl)

[{es1b onbITa: 03HAKOMUTHCSA C 00bEMHBIM METOJIOM aHAJIN3a Ha OCHOBE PEAKIIUU HEUTpaIn3aluu
U OTIpeeNTUTh KapOOHATHYIO )KECTKOCTh BOJIBI.

ITpuOopbI ¥ peakTUBbI: LITATUB C JIepKaTeleM, OI0peTKa Ha 25 MJl, BOPOHKA, IUIMHJP MEPHBIH
Ha 100 vt wm munetka meprast Ha 100 mut, koHndeckue kososr Ha 200-250 M — 3 mTyKH, CTaHAAPTHBIN
pacTBOp COJNSHOW KHUCIOTHI C KoHueHTpamueid 0,1 Momb/l, pacTBOp HMHIMKATOpa METHIOBOTO
OpPaHKEBOI0.

[{unuHap ONoJIOCHUTE 2 pa3a aHAJIM3UPYEMOM BOAOM, HAIIOJHUTE €ro BooH 10 MeTku 100 mul,
0e3 MmoTepb NMEpeHecUuTe BOJAY B KOHHUYECKYIO KoyIOy, A00aBbTe 2-3 KaIllM MHIUKATOpa METHUIIOBOTIO
OpaHXeBOro (FKENTHIN I[BET BOJIbI) U OTTUTPYHTE cTanaapTHbIM pactBopoM HCI. Tutpyiite memieHHo,
MIOCTOSIHHO TEpeMeIlnBas COJIepPKUMOe KoJIObl. TUTpOBaHHE CUMTAETCS 3aKOHYEHHBIM, KOT/a YKeJTas
OKpacka MHAMKATOpa meperneT B cnabo opamkeBylo. [loBTopute TuTpoBaHue emie ABaxbl. OObeM
CTaHJIAPTHOT'O PACTBOPA BBIYHCIISAETCS KaK CpeiHeapu(PpMETHUECKOEe TPEX TUTPOBAHUU.

PesynbTarsl 3anummre B TaOJIULLY:

Bennunna 3HaveHue
O6bem pactBopa HCI, u3pacxonoBaHHblii Ha:
1-oe TuTpoBaHue
2-0€ TUTPOBAaHHE
3-0€ TUTPOBaHNE
Cpenanuit 06wem pactBopa HCI (mu)

Kap6onatnyto (BpeMeHHY0) xKecTKOCTh (2Kz) BEIUMCISIOT MO (hopMyIie, MOTy4YeHHOW Ha OCHOBAaHUHU
3aKOHa SKBHBAJICHTOB!

K, :M .1000 (MMoOIB/1),
(H20)
rae C(HCI) — koHIeHTpanus cTaHAapTHOTO pacTBoOpa, MOJIb/ I,
V(H20) — 06beM BOJIBI, B3ATHIN /11 TUTPOBAHMS, MIT;
V(HCI) — cpennuii 00beM CTaHAAPTHOTO PACTBOPA, MIL;
1000 — koa¢dunmenT 1y1st mepeBoaa MOJIb/JI B €TMHUIIBI )KECTKOCTH MMOJIB/JI.

IlepeyeHb BONIPOCOB U 3a1aHUl, BBIHOCUMBIX HA JK3aMeH

1. Kakas macca Boawl morpeOyercs aisi pacTBopeHus 12 r xyopuja HaTpus, 4TOOBI
ostyduTsb 5% pactBop?

2. Onpenenuts MoJsipHyto KoHIeHTpauuto 1,9H pactBopa ¢ocopHOi KHUCHAOTHI
(p=1,031r/™mm).

3. Kakoii 06beM 8H pactBopa rugpokcuia HaTpus notpedyercs Ui MPUTrOTOBIEHUS 2 J1
5%-noro pactBopa (p=1,031r/m).

4. Kak 3aBucHT cTeneHb IUCCOLMALIMK 3JIEKTPOJIMTA OT KOHCTAHThl JUCCOLUALUH U
KOHIIEHTpauuu? BeiBecTH COOTBETCTBYIONIYIO (hopMyITy.

5. Uro Takoe MOHHAsI CHJIa pacTBOpa, KaXXyIIasics aKTHUBHAs KOHUEHTpALUs B pacTBOPax
CHJIBHBIX AJIEKTPOJIUTOB?

6. [IpuBectu ypaBHeHue /i pacuera OydepHoit eMKocTH. YeM oHa xapaKTepuzyercs?

7. Crenens mucconmanuu 0,1H pactBopa ykcycHoi kucinots! pasHa 0,0125. Onpenenuts

KOHIOCHTpAallMKM HMOHOB BOJ0OpOAa, al€TaT-MOHOB, HCMOHHU3WPOBAHHBIX MOJICKYJI YKCyCHOﬁ KHCJIOTHI,
BBIUUCIIUTh KOHCTAHTY AUCCOUAIINU.

8. BbruncnuTh HOHHYIO CHITY pacTBOpa, KO3PPUIIMEHTH aKTUBHOCTH W aKTUBHOCTH HOHOB
Zn* u NOs B 0,005M pacTBOpe HUTpATa IIHHKA.
9. K 2 M1 0,4M pactBopa yKCyCHOM KHCIOTHI TpudaBuiau 3 mi 0,2M pacTBopa ruapoKcuia

Hatpus. Beraucnuts pH nomyuenHoro 6ydepHoro pactsopa.
10. Borauciuts I1P, eciu 8 100 Mt Hackimernoro pacrsopa coaepxurcs 0, 00151 r AgCI.



11. Bo ckonbko pa3 pactBopumocTh okcanara kaineius B 0,01M pactBope okcanata
aMMOHMSI MEHBIIIE TI0 CPABHEHHIO C PACTBOPUMOCTBIO B UUCTOH BOze?

12. Brimager 1 ocajok rUApOOKHCH KaaMHs U3 pactBopa, coaepsxkaiero 0,005 M conu
kagmusg 1 0,1 M amMmaka?

13. B HACBHIIIEHHOM PacTBOPE MOMAMA CBUHIA KOHIEHTparus noHoB Pb?* ypenuuena B 10
pas. Uemy Oyner paBHa KOHIICHTpalus HOHOB |™?

14. Boruuciuts, ckoabko rpaMMoB cepebpa coaepxutcs S00 M1 HACBHIIIEHHOTO pacTBOpa
docdara cepedpa.

15. Yro takoe [1P; chopmynupyiiTe npaBuio mponu3BeACHUS PACTBOPHUMOCTH.

16. Kak Bnusier omHomMmeHHbI HMOH Pa pacTBOpUMOCTH MajopacTBOPUMOTO CHUIIBLHOTO
aneKTposuTa’?

17. CdopmynupyiiTe OCHOBHBIE YCIOBUS BBIIAJCHUS U pacTBOpeHus ocaakos. [Ipuseaure
MIPUMEPHI.

18. Boeruncnuts crenens ruaponusa u pH 0,1 M pactBopa ¢pTopuaa Hatpus.

19. Boruncnuts pH u koHueHnTpauuto apcenar-uoHos B 0,1 M pacTBope Tpex3aMelieHHOTro
apceHaTa aMMOHHUSI.

20. BriBecTn ypaBHEHHE, CBS3BIBAIOIIEE CTETNEHb T'HIPOJIM3a C KOHCTAHTOH THAPOIHU3A H
KOHIIEHTpaLMeH TUIPOTU3YIOLIEHCS COH.

21. Yro Takoe mpoIecc ruAposIn3a, OCHOBHBIE TUIIBI THAPOIIHM3a COJEH, TPUIMHBI IPOIIECCOB
THIPOIIN3a B PACTBOPAX TUIPOIUIYIOIIUXCS CONCH.

22. Boruucnuts koHCTaHTY ruaposau3a 1%-Horo pacTBopa anerata HaTpHs.

23. VYpasuenue HepHcra, puznueckuil CMbICT BCeX BEJIMYMH, BXOSIIUX B YpaBHEHHE.

24, Kak m3menuTcs moTeHmman cepedpssHoro nekTpoaa, ecim k pacropy AgNOs no6aBuTh
BOJIHBIN pacTBOP: a) aMMHaKa; 0) MOIUT Kaus?

25. Kakue 13 cieayrommx METaIoB CMOIyT BoccTanoBuTh Honsl H™ B Ho: Cd, Sn, Sh, Al,
Ag? OTBeT NOATBEPAUTH HEOOXOAUMBIMH YPABHEHUSIMH PEAKIIUN U pacueTaMHu.

26. Kakumu crocobamMu MOXXKHO yBEIMYUTh WM YMEHBIIUTh 3HAYCHHE TOTEHIIMAIa
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHOMN Mapbl?

27. MoXHO 71 AeWCTBHEM HHUTPHTA HATPUS B KUCIOW cpene BocctaHOBHTH: a) MnOs 1o
Mn?*; 6) Zn?* 1o Zn; B) ClOs™ 1o CI; 1) Cr207% o Cr¥*? OTBeT MOATBEPIMTH pPacyeTaMH.

28. [IpuBecTr mpuUMeEpHl WCIOJIB30BAHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIHN B

KaueCTBEHHOM aHaIM3€ MJIS: a) OTKPHITHUS HOHOB; 0) pa3/ieleHHs MOHOB; B) PACTBOPEHUS TBEPIBIX
COE€TUHEHUN.

29. [Touemy pryts He pactBopsiercsi B H2SOa, HO pactBOpsiercs B HI ¢ BbiieneHuem
BOJI0pOAa?

30. Kak mpotekaer nmporecc CTyneH4aTol TUCCOUAMU KOMIUIEKCHBIX COJIeH; MpHUMeHeHe
3aKOHa JIEHCTBHA Macc K MpoIieccaM KOMIIEKCO00Opa30BaHusl.

31. Yro Takoe cTymeHYaTble W OOIIMe KOHCTaHThl YCTOMYMBOCTH KOMIUIEKCHOTO
coeanHeHus1? OT 4ero 3aBUCUT YCTOMYMBOCTD MJIM HECTOMKOCTh KOMILJIEKCHBIX COJIEH?

32. UYro HazbIBaeTCs BHYTPUKOMIUIEKCHBIM coeuHenuem? [IpuBeaure mpumMepsl.

33. BeruncinTh KOHCTaHTy HecTolkocTH KoMiuiekcHoro nona [Ag(NHs)2]*, ecimu B 0,1M
pacTBope coiu KoHIeHTpaius nonos [Ag] =5,5¢ 107 momp/11.

34. PaccunTaTh KOHIIEHTpanro npoayKToB aucconuanuu B 0,001 M pactBope KOMITIIEKCHOM
comu K2[Hg(CNS)4].

35. CocTtaBbTe POpPMYJIBI CIEIYIOMNX KOMIUIEKCHBIX COJIEH:

36. XJIOpUJ TPUAKBAaTPUAMMHUHOXPOMA (1), TFeKCaHUTPOHUKENAT HaTpUsl,
aKBaIEHTaruIPOKCOATFOMUHAT HaTpus, TeTpaxiopodeppar (1t HaTpus, HUTpaT
neHTaamMmmuHOpogaHokoOanbTa (I11), HUTpar AMamMuHIIMHKA.

37. JlaliTe Ha3BaHUS  CJICIYIOIIUM  KOMIUIEKCHBIM  COJIIM, YKa3aB  BaJICHTHOCTP

KOMHJIGKCOOﬁpEBOBaTeJI;I:
[Co(NHz3)s H20] Cls, K3[PtCls], Caz[Fe(CN)e.
K2[PtCls], Nas[Ni(CN)s].



[Cu(H20)4]S04], K[AUCl4].

38. Yro Takoe OTHOCHUTENbHOE NepeHachlleHre? Kak OHO CBA3aHO C YMCIOM LIEHTPOB
KPHUCTaUIN3aLUH, CKOPOCTBIO KPUCTAJLIN3ALMH, Pa3MePhl KPUCTAILIOB?

39. IIpuBecTH npuMepsl OCHOBHBIX IPUEMOB TUTPOBAHUS

40. Kak 3aBucUT BeaMuYMHA CKauyKa TUTPOBAHUS B METOJAX OCAXKICHUS OT TEMIEpPaTyphl,
IIPOU3BECHUS PACTBOPUMOCTH, HOHHOW CHJIBI PACTBOPA, KOHLEHTPALMU PaCTBOPOB?

41. Kak oObBsicHAETCS HamNpaBJICHUS PEaKIHH, HCIOIb3YeMOW Ml HOJXOMETPHUYECKOTO

ompenenenuss meau? IloyemMy mpu HOIOMETPUUECKOM OIPEACIICHUN OKHUCIHTENEH yIOTPEOISIOT
00JIBLION U30BITOK UOIUI KaJTus?

42. OOwiast XapakTepUCTUKA TPaBUMETPUUYECKOI0 aHalln3a (MOrpelHOCTh, CEIEKTUBHOCTD,
JIOCTOMHCTBA U HEAOCTATKU METO/A)

43. CranpapTuzanus pacTBOPOB TUTPAHTA. CIIOCOOBI BEIPAXKEHUS KOHIIEHTPALUH pacTBOPOB,
PUMEHSEMBIX B 00bEMHOM aHaIu3e?

44, KakuM ycia0BUsAM 0JIKHBI OTBEYATh PEaKIUH, UCIOIb3yeMble B METO/IE€ OCAXKICHHS?

45. Nonomerpus. ITpurorosieHne paGounx pacTBOpoB. MHIMKATOPHI HOMOMETPHUECKOrO
TuTpoBaHus. OCHOBHBIE YCIIOBUS NPOBEJCHUS PEAKLIUU Hoaa ¢ THOCYIIb(ATOM.

46. TpeboBanus k ocaakam. Beibop ocagutens.

47. Pacuets! B TUTpuMeTpUUecKOM aHan3e. PaKkTop SKBUBAJIEHTHOCTH, YCIOBHAs YaCTULIA.
CooTHo1IeHNE MEX/ly HOPMAJILHOM U MOJIIPHOW KOHLIEHTPALIUU.

48. Ha yem ocHOBaHO JiefiCTBHE MHIUKATOPOB—PEAreHTOB U a/ICOPOLIMOHHBIX HHAUKATOPOB
B METOJIaX OCAXKJICHUSI.

49. B uem cymHocte MeTona nexaHTauuu? Kakue pacTBOpBI HCHOJB3YIOTCS B KauecTBE
IIPOMBIBHOM UAKOCTHU IPU IPaBUMETPUUECKUX orpeaeneHusx. [Ipusectu npumepsl.

50. IIpy KakoM YCJIOBUM MOKHO IPOBECTU CTYNEHYATOE TUTPOBAHHUE MHOT'OOCHOBHBIX
KHMCJIOT UM CMECHU KUCIIOT?

51. [TpuBecT npuMeps! peakluii THUTPOBaHMSI, OCHOBAHHBIE HA 0OPa30BAHUU OCAJIKA.

52. WNHauKkaTopbl OKUCIUTENbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUSI.

53. Kak ompenenstor copepkaHue KpUCTAIIIM3ALMOHHON BOJBI B KpucTayutoruaparax? O
YeM CBHJIETENIbCTBYET IOCTHKEHNE TOCTOSTHHONW Macchl IpU 3TOM?

54, TouHocTh 00BEMHOTO MeTO1a aHanu3a. HAnKaTopHbIE OMINOKY.

55. Meton Mopa (nnaukartop, ontumanbHoe pH, onpenensemMbie BelecTsa)

56. [IpennokuTe NEPMAaHIaHATOMETPUYECKUII METOJ ONPEICIICHUS JBYXBAJICHTHOTO,
TPEXBAJIEHTHOT'O U OOIIET0 CO/IepKaHus XKelle3a B PaCTBOPE, €CIIN Kelle30 HaXoAUTCs B 00eux hopmax.

57. Kak BnusieT Ha MOJIHOTY OCaXKACHUS:

a) TemMreparypa pacteopa
0) KOJIMYECTBO OCATUTEIIS
B) MMPUCYTCTBHE TIOCTOPOHHUX DIIEKTPOJIUTOB

58. YcnoBus npoBeaeHust 00beMHOT0 aHau3a. TpedoBaHMs K PEeaKIUsIM, TPUMEHSIEMbBIM B
00BbEMHOM aHaIHu3e.

59. B yem cymHOCTh O€3MHIMKATOPHOTO METOAA TUTPOBAaHUS OpPOMHIIOB M XJIOPHUIIOB
pactBopoB AgNOs .

60. [Tepmanranatomerpusi. I[IpsiMoe TUTpOBaHHWE TPHU ONPEACTECHUH BOCCTAHOBHUTEINEH.
OOpaTHOE TUTPOBAHUE TIPH ONPEACIICHUN OKHCTuTeNel. OnpeaeneHue mo METoIy 3aMeIeHUS.

61. Brnusinue xucnotrHoctu (pH pacTBopa Ha OTHOTY OCaXACHUS).

62. [IpuBectT mnpumepbl BbIOOpAa HMHAMKATOpPA IO KPHUBBIM TUTPOBAaHUA (METOJ

HEWTpaIU3aliK, METOJ] OCAXKJICHHS, METOJ OKHCIHTEIEHO-BOCCTAHOBUTEILHOTO TUTPOBAHHS)

63. Meton ®OJIBI'APJJA (MHOuKaTop, METOJ TUTPOBAHMS, ONTUMAJbHAs cpefa
BO3MOKHOCTH METO/Ia)

64. Ob6ocHyiiTe ycnoBus ocaxaenus Ba®'. [ToueMy 5To ocakaeHHs BEAYT B MPHUCYTCTBHH
HCI?

65. WMHIuKaTOpEl METOIOB KHCIIOTHO-OCHOBHOTO THUTPOBAHUSL.



66. CpaBHUTH  JIOCTOMHCTBA M  HEJOCTAaTKM  METOJOB  IE€PMAHTAHATOMETPUU U
XpOMaTOMETPHH.

67. [Tpu TuTpoBanuu pacrBopa kakoro rajgorenuaa (NaCl uaun NaBr) onuHakoBbIi
KOHIEHTPALUU TOYHOCTh THOLIMAHOMETPHUUECKOI0 OnpeiesieHne OyeT Boiie?

Ilepeuenv npumepnvix pacuemuuplx 3a0ay K IK3aMeHy

1. Tlouemy ocaxnenue BaSOs mpousBoguTcs: U3 pa3zdaBIEHHBIX PACTBOPOB; B KUCJIOW Cpefle; Mpu
HarpeBaHUU PaCTBOPOB; B IPUCYTCTBHH COJICH aMMOHUsA?

2. Paccuurater % amroMuHHS B CIUIaBe, €CJIM Macca HaBecku ciniaBa cocrtasigeT 0,8519 r. B xoxe
aHanu3a nosydyeHo 0, 1426 r okucu alrOMUHUS.

3. U3 nasecku cmecu x.4. NaCl u KCI o6meii maccoit 0,1225 r monyunnu ocagox AgCI maccoii 0,2850
r. Berauciuts % conepxanue NaCl u KCI B cmecu.

4, Jns ananmza B3saT0 0,4927 T HEM3BECTHOrO KPUCTALIOTHIpaTa XpomaTa HaTpus. B xone aHanmsa
nostydeHo 0,1095 r okucu xpoma. OnpenenuTh YUCI0 MOJIEKYJI BOJIbI B KPUCTANIOTUIPATE.

5. B kakom cimyyae ocasiok OyZeT Jydile MPOMBIT, €CJIH ero IPOMBIBaTh 2 pa3a nopuusmu mo 50 mi
poMbIBHOM xkuakoctu win 10 pa3 mo 10 mu 3Toi xuakoctu?

6. Ckonbko M 5% pacTBopa cepHOM KUCIOTHI HYKHO B3STh JUIsl OCXKACHHUSI skene3a u3 HaBecku 0,6235
T cIIaBa, cojaepxariero okoso 40% jxernesa, U1 paCTBOPEHUS B HEM kene3a B Bujae Fe203?

7. Kak BnusitoT TemmepaTtypa 1 npupojia pacCTBOPUTEINSI HA PACTBOPUMOCTh ocajka’?

8. Cxombko mit 0,1 M pactBopa BaCl, norpebyercst anst ocaxaenus cepsl B Bugae BaSOs u3 HaBecku
KaMEHHOTO yIjsi Maccoil 2 T, coaepiKallero OKOJO 2 cepbl, €ClIM OCaAuTeNnh M00aBlIeH B
CTEXHOMETPUIECKOM COOTHOIICHUU?

9. Ckonpko mMa 1 M cepHOW KHCIOTHI HAJIO B35Th COTJIACHO YPaBHEHHUIO PEAKIUU JIJISl OCAXKJICHUS
CBHHIIA U3 pacTBopa, coaepxariero 0,5 r PO(NO3)2?

10. 13 25 mn pactBOpa cyibdaTta Maraus noiay4duin ocagok BaSO4 maccoii 0,3247 r. CkoabKo rpaMm
M2P207 momyumrtes u3 10 M1 atoro e pacrBopa MgSO4?

11. Ocanox BaSO4 maccoii 0,1 r mpomsIT 250 M1 AMCTHIITMPOBAHHOM BO/IbI. CKOJIBKO OCajiKa IMPHU 3TOM
nepeusieT B pactBop B %?

12. Paccumraiite % coaepxanne MQO B wuccnemyemom oOpasiie Mmocie MpOoKaIuBaHUS, €CIU JI0
MPOKaJIMBaHUs HaBecka coctosiia u3 36% MgCOsz; 51% Mg(OH)2; 16% H20; 3% SiOx.

13.K 25 ma 0,1 M pactBopa kapOoHara Hatpus no0aBieHo 14,71 mia consHoil kucnotsl (pH=7).
BrIuucinuTh KOHIEHTPALUIO COISTHOM KUCIIOTHI.

14.K 15,05 mn 0,1 M pactBopa pochopHoii kucnotsl fod6asiaeHo 45,15 ma 0,1 M pactBopa rupokcuia
Hatpus. Berancnnts pH nosrydeHHoro pacrsopa.

15. K cmecu, coctosieit Tonbko u3 NaHPO4 u NaH2PO4 no6asunu 50 min 0,1 H pactBopa ruapokcuia
Hatpus. M30biTok menoun orrutpoBaiu 20,5 ma 0,0905 H pacTBopoM CONSIHOM KHCIOTHI IO
¢denondranenny. Beruncnute % NaH2PO4 B cmecn.

16. [1o maHHBIM THTPOBAHUS BBIYMCIUTH KOHIIEHTPAIIMIO MCXOTHBIX pacTBOpoB, eciu kK 20 mi 0,125 M
pactBopa H3PO4 no6asumum 50 mit pactBopa runpokcuaa Hatpus (pH=9,17).

17. CkoabpKo BOBI HY:KHO q00aBuTh K 1800 Mut pactBOpa eaxoro Hatpa ¢ Tutpom 0,01521 r/mi1, 9To061
1 M1 nomyuyenHoro pactsopa coorserctsoBai 0,02 r xyopuga aMMoHusA?

18. Kakoit u3 WHAMKATOPOB, M.-0, (- WM JTAKMYC, IPUTOACH U TUTPOBAHHS THAPOKCHIA HATPHSI
XJIOPOBOJOPOJHON KHUCIOTOMU?

19.K 0,5000 t cmecwu, conepxkarmieir Na,CO3 u NaHCOs3, npubasmm 25,00 M1 CONSIHONH KHCIIOTHI €
tutpoM 0,004000 /M. Ha TutrpoBaHHMe M30BITKa KHCIOTHI M3pacxojoBamu 15,00 mu pactBopa
ruapokcua Harpus ¢ Tutpom 0,002000 r/mi. Beraucauts % kapOoHaTa HATPHsI B UCXOTHON CMECH.

20. Cxonbko % N20s comepxut oOpaserr, eciir HaBecka ero Maccoit 5 T pacTBOpeHa B MEPHOH KoIOe Ha
200 mu1, Ha HerTpamu3anuto S0 M 3Toro pactBopa 3arpatwid 15,5 M 0,1915 H pactopa NaOH.

21. Boruucnute % cBobGonHoro SOz B oneyme, ecinM Ha THUTpoBaHue 1,2 T oleymMa B MPUCYTCTBUU
WHIuKaTtopa M.-o. M3pacxomosanu 49,28 mi 0,5202 H pactBopa NaOH.

22. Kakoit o6bsem 0,1012 H pactopa HCI npubasunmu k HaBecke 0,2 r NasPOas, eciiu Ha TUTpOBaHUE
n30bITKA KUCITOTHI ¢ (-G 3arparuau 25 mi pactBopa NaOH (Tnaon=0,034 r/mm)?



23. Cxonpko rpamm Na,COs comepxurcs B pacTBope, ecnu Ha Heitpanuzamuio ero g0 NaHCOg3
uspacxogobanu 21,40 mu pacrBopa HCI (THci=0,002789 r/mi)?

24. HaBecky 0,6 r H2C204 *10H20 pactBopuiu B MepHO# kosioe emkocThio 100 M. Ha TutpoBanue 20
MJI ITOJTyYeHHOTO pacTBopa uspacxoaosanu 18,34 mn NaOH. Onpenenuts HOpMaTIbHOCTH PacTBOpa
NaOH u ero TUTp 10 IIaBEIEBOM KUCIIOTE.

25. Moxwno nu orrutpoBats 0,01 H pactsop CH3COOH 0,01 H pactBopom NaOH ¢ unaukaTtopom
HEUTpanbHBIA KpacHbIl (pT=7)?

26. HaBecky mienoun maccoii 0,5341 r, conepxamieit 92% NaOH u 8% unmuddepeHTHBIX MprMecen
pacTBOpwIM B MepHOM Koyibe, BMecTuMOocThio 100 M. OmnpenenuTe MOJISIPHYIO KOHIICHTPAIHIO
KHUCJIOTHI, THcl, THCINaOH, €CIIM Ha TUTpOBaHUE 15 MII pacTBOpa IIeIoud u3pacxogoBaiu 19,5 mi
COJISTHOM KHCIIOTBHI.

27.Kak mnpurotoButh paboumii pactBop KMnOs U yCTaHOBUTH €ro MOJISIPHYIO KOHIIEHTPALIUIO
skuBanieHTa? [louemy wMmonsipHas koHueHTpauusi skuBaieHtTa KMNnOs MokeT H3MEHUTHhCS C
TEYEHHEM BpeMEHU?

28. PaccuuTaiiTe 001aCTh CKauKa TUTPOBAHUS, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBINM MOTEHIIUAN B TOUKE
SKBHBAJIICHTHOCTH W moadepute mHaukatop ans tutposanus 0,05 M FeSO4 0,01 M pactBopom
KCI1Os ipu [H*] = 0,1 mosns/i.

29. Kakoii 00bem 0,5000 H KMnO4 Heobxoaumo npubaButsh k 500 mut pactBopa ¢ Tkmnoare=0,00280,
9TOOBI OMYYUTH pacTBOP ¢ Tkmnos =0,0042507

30.Kakyro maccy pynel, coxepxamei 60% FexO3, cienyer B3sATh sl aHaAlM3a, YTOOBI IOCIE
COOTBETCTBYIOIIEH 00pab0OTKK Ha TUTPOBaHKE MOMyueHHO# couu xkenesa (1) u3pacxomosats 20,00
mi 0,100 H pactBopa KMnO4?

31. Ycranosieno, uro 50,00 mu pacTBopa |2 110 CBOeH OKHUCIIAIONICH CITOCOOHOCTH SKBUBAJICHTHBI 29,47
MJI pacTBOpa auxpoMarta Kaimusi ¢ THUTpoM 1o skenedy 0,001876 r/mii. BeIYMCINTE MOJSPHYIO
KOHIIEHTPAIIMIO SKBUBAJIEHTa 00OUX PaCTBOPOB.

32.Tlouemy TpH TUTPOBAHWM OKcajlaTa HATPHUS WM IIABEJICBOM KHUCIOTHI TEPMAHTAaHATOM KaJlUs
nepBble MOPIUH (KaIuli) TUTPAHTa 00ECIBEYNBAIOTCS MEJUIEHHO?

33. PaccunTaiite 001acTh CKaYKa TUTPOBAHMS, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIH MTOTEHIHAI B TOUKE
SKBHUBAJIEHTHOCTH U moadepute nuHaukarop ais tutpoanus 0,05 M H2SO3z 0,02 M pactBopom
KMnO; ipu [H*] = 1°107 moms/m.

34. Jlo kakoro obwema ciemnyer pazbasuth 500 mu 0,1000 H pactBop KoCr207, 4To0BI MONMYYHTH
pacTBOp ¢ TUTPOM 110 *kene3y paBHbiM 0,0050 r/mn?

35. HaBecky o0Opasma maccoit 0,100 r, conepxarntero 99,98% Fe, pacTBopuim B cepHOM KHCIIOTE 0e3
noctyna Bo3ayxa u orrurpoBanu 00,1000 H pactBopom KmnOs. Kakoit o6vem KMnO4
M3pacxoi0BaJId HA TUTPOBaHUE?

36. Kakoli o0bemM XJOpHOH BOJIBI, coiepxkaiieil okono 2% xiopa, cileAayeT B3ATh, 4TOObI Ha ee
MOJIOMETPUYECKOE TUTPOBAHUE HU3pacxoaoBaTh okojo 20 M pacTBopa THOCYyJIb(ara HaTpus
[T(Na2S202°5H20) = 0,02453 r/mi]?

37.B dem cocrout cymHOCTh MepkypumeTpun? HazoBure paboumii pacTBOp, HHIUKATOPEI,
IpUMEHSEMbIE B aHAJIM3€e. 3alUIIUTe YpaBHEHUS peakuuii onpeneneHus Br.

38. Kakas macca cynbdara comepkutcsi B mpode, ecinu mocie mpubasmenus 20,0 mm 0,06315 M
pacTBopa xjopua 6apus ero u30bITok 6bu1 oTTUTpOBaH 15,64 Mt 0,04640 M DITA?

39. Ha tutpoBanue 25,00 M pactBopa HuTpara 6apus B npucyrctBuun Na;MgDITA 3arparmmm 18,05
it 0,1 M BITA (K=0,9878). Beruucnute konnentpamuto (/) uccneayemoro pactsopa Ba(NOs)s.

40. Onpenenmuts MaccoByr jaomo (%) mHmnpGepeHTHBIX NpUMeced B alerare CBUHIA, €CIIM Ha
TUTPOBaHUE pacTBopa, noiaydeHsoro u3 0,1000 r ero, uzpacxonosanu 11,68 mu 0,02500 M pacteopa
ONTA.

41. Beraucauth MaccoByro oo (%) CaCOs u MgCO3 B u3BecTHsIKe, eciu niocie pactBopeHus 1,0000
r ero nomyumtu 100,0 Ma pacTBopa, Ha TuTpoBanue 20 MJI KOTOPOTO JIA onpeaesieHuss cyMMbl Ca
u Mg 3arpatuiu 19,25 mn 0,0514 M D/ITA, a Ha TurpoBanue Ca B oTaenabHON mpode (20 mur)
uzpacxomoBaiu 6,25 mi Toro ke pactopa I/[TA.



42.

43.

44,

45.

46.

Kak 3aBHUCHUT CKa4OK TUTPOBAaHUS OT KOHCTaHThl YCTOMYHMBOCTH KOMIUIEKCHOTO COCTUHEHMUS,
TEeMIIepaTypbl, KOHLIEHTPALUU JOTIOJIHUTEIbHOTO Iuranaa u pH cpenpi?

Kakyto maccy Co(NO3)2'6 H20, coaepxkaiero 7 % uHaubpepeHTHBIX TPUMECEH, ClieayeT B3ATh
JUTS aHAJIKM3a, YTOOBI Ha TUTPOBaHUE ee moTpedoBanock okosio 10 mi 0,1 M pactBopa DTA?

K 20 M pactBopa conmu maprania npubasunu 25 mi 0,01012 M pacteop 3ATA. Ha TutpoBanue
u3obITka DJITA m3pacxomoBau 14,36 M 0,01008 M pactBopa ZnSO4. Berauciure KOHIIEHTPAIHIO
(B r/71) MapraHiia B KICXOJHOM PacTBOpE.

Onpenenuts MaCCOBYIO JI0JII0 AJIFOMUHUSA B cIIaBe (B%), €CIIM MOCJIE PACTBOPEHMSI HABECKH MAcCOU
0,6500 r ero m ymanmeHus mpuMecedl oOmui o0beM pacTBopa jgoBenu a0 250 mu, k 20,00 M
nosydyeHHoro pactopa aob6asuwin Na;MgOATA u ortutposanu 15,18 mn 0,05023 M pactBopom
S/TA.

B mporecce ananuza kaonuna HaBecky ero maccoit 0,5108 r crmasunu ¢ Na2CO3z u NazB4Oy7, nnas
pacTBOPWIIM B pa30aBIICHHON COJITHOW KHCIIOTE U 00BbeM pacTBopa gosenu 110 250 mit. [Tpoby 100,0
MJI PacTBOpa HEHTpaIM30BaIM, NOOABWIM YPOTPONHH, OT(QHIBTPOBAIM BBINABIIYI0 B OCAJI0K
KPEMHUEBYIO KUCIIOTY, MPOMbBLIH; (GUIBTPAT U MPOMBIBHBIE BOABI oTTUTpoBanu 10,16 ma 0,005040
M DTA B npucyrcrBun 20%-noro pactsopa KOH. Brruncinute MaccoByto gomto (%) CaO B
KaOJIMHE.

Tab6auna 9. [IpuMepbl OLIEHOYHBIX CPEICTB € KJIIOYAMH NPABWILHBIX OTBETOB

Ne
n/a

. Bpemsa
Tun IIpaBunbHBIN P
DopmynupoBKa 3a1aHus BBITIOJTHEHUS
3alaHus OTBET
(B MHHYTaX)

OIIK-1 CmnocoGeH ocymiecTBJISITH IeJArOrM4ecKyl0 /1esiTeJIbHOCTh HAa OCHOBe CHeHHAJbHBIX

HAaY4YHbIX 3HAHMH

1. 3aganue | IIpouumaiime 3a0anue, 2 1
3aKPBITOTO eévlbepume  00UH  6APUAHM
THTIA omeema
(na ewbop | Kakas peakuus
001020 COMPOBOXKIAETCS
éapuanma | oGecliBEUMBAHUEM PACTBOPA:
omeéema) | 1) peakuust CymbQUA-HOHA C
paz0aBiieHHEM
MUHEpaJIbHBIMU KUCIOTAMHU
2) peakuus cynb(QUT-HOHA C
pacTBopoM iona 3) peakuus
cynbdar-uoHa ¢  aneTaTom
cBUHIA 4) peakuus ¢ocdar-
WOHA C HUTPATOM cepedpa
2. Ipouumaime 3a0anue, 4 1
evlbepume  00uH  6apuUAHmM
omeema
KomriekcoHbl SBISIIOTCS
pabourMHu BeIecTBaMH B
MeTonax 1) HelTpanu3amnuu;
2) OKUCJIEeHHUSI-
BOCCTaHOBJICHUS;
3) ocaxxneHus;
4) KOMITJIEKCOHOMETPUH
3. Ilpouumaiime 3adanue, 2 1
evlOepume  00uUH  GAPUAHIM
omeema
B KaKoM pactBope

pactBopurcs ocagok AgBr:




Bpewms

Onuinre
OCaIUTEIISIM.
KOJIMYECTBA OCATUTENI

TpeOoBaHUS K
Pacuer

psaa  TpebOBaHUM, Cpeau KOTOPBIX

MpaKTUYecKas HEOOpaTHUMOCTb
peaknuu ocaxaeHus. Eciau ocagurens
JeTy4uH, TO pEKOMEHYETCS

WCIIOIb30BaTh 2-3-KpaTHBIM U30BITOK,
B cllydae € HEJEeTy4ero OocaauTells
OTPaHUYUBAIOTCS BBEJICHHEM
MIOJIYTOPHOTO €r0 KOJIMYECTBA.

Ne Tun [IpaBunbHBII
S (— DopmMynupoBKa 3a1aHUS oTBET BBITIOJTHEHUS
(B MuHYyTaXx)
1) a3oTHOM KHCTIOTE
2) aMMHaKe
3) Thocynbdare HaTPUS
4) He pacTBOpSIETCS HUTIE
4. Ilpouumaitme 3adanue, 1 1
eévlbepume  00UH  6APUAHIM
omeema
[Tepen 3aII0JTHEHUEM
OropeTku pacTBOpoM
TUTpaHTa JJig aHaiu3a ee
OTI0JIACKUBAIOT:
1) AUCTUILTUPOBAHHOM BOJIOM;
2) pabouuM pacTBOPOM;
3) IUCTUIUTMPOBAHHOU BOJIOM
1 pabouuM PacTBOPOM;
4) pa30aBIICHHOI KUCIOTOM.
5. Hpouumaime 3adanue, 3 1
evlbepume  0OUH  6APUAHM
omeema
B merone HedTpanmuzauuu B
KauecTBe pabovMX pacTBOPOB
ucnonb3yioT 1) KMnOg, Iz;
2) tpusion b, MgS04-7H20;
3) HCI, KOH,;
4) AgNO3, NaCl
6. 3anauue | Hanuwume  pewienue u | T. k. NaOH CHIIBHBIH JICKTPONIHT, B 3
OTKPBITOT | HPOU36eoUume gbI4UCIEHUA. BOJHOM PacTBOpE pacragacTcs
0 THIIa Bbramcnute  KOHIEHTPALUH | romHocThi0. CIIe0BaTeIbHO, [HT],
(c VOHOB BOJIOPOJA, THAPOKCHA- | [OH] paBHBI HCXOAHON MOJISIPHOM
passeprymol | yonos, pH, pOH 0,1 = KOHIIeHTpanuu ocHoBauus: [OH]=
aomsemon) | pacreopa NaOH. [Na*] = [NaOH] = 0,1 (moms/x).
W3 noHHOTO MTPOU3BEACHUS BOIBI
[H*] - [OH] = 10 maxoaum:
10—14 10—14-
[HY] = ——= ==
[OH~] 1071
= 10713 (mosb/n)
pH=—-Ilg[H']=—-1g10713 =13
pOH = —Ig[OH ] =—1g107!
= 1, unupOH
=14-13=1.
7. Omeembme HA 60NPOC [Ipu BBIOOpE OCAAUTENs BHIOTHICTCS 5




Bpewms

Ne Tun [IpaBunbHBII
W | sanamms dopMmynHpoBKa 3a1aHHS oTBET BBITIOJTHECHHSI
(B MuHYyTaXx)
8. Omeemvme na gonpoc IIpy  KOHTakTe  METAJIIMYECKOTO 4
Kak  MOXHO  oOmpenenurs | mpoBoJHUKA c pacTBOpoM
3JICKTPO/HBI MMOTCHIUAT | 3JICKTPOJIUTA HA €ro MNOBEPXHOCTHU
00OpaTMMOM  OKHMCIIMTENILHO- | BOSHMKAET HEKMH 3apsj, 3a CueT
BOCCTaHOBUTEIbHOM IEPeHOCA ICKTPOHOB, YTO IPUBOIUT
peakiyu’? K BO3HHKHOBEHUIO pasHoCTH
ANIEKTPOCTATUYECKUX  TOTCHIUAJIOB
MEXTY SJICKTPOJIOM M HAXOISIIMMCS C
HUM B KOHTAKTE€ JJICKTPOJIUTOM. DTa
pPa3HOCTh HA3BIBACTCS DIICKTPOIHBIM
MTOTEHIIUAJTIOM. AOQCONIOTHYIO
BEJIMYUHY AJICKTPOTHOTO IMOTCHIINANA
OTJACIBHOTO  3JCKTPOJa HM3MEPHUTh
HEBO3MOXHO, II03TOMY HU3MEPSIOT
BCerJla  pa3HOCTh  IOTCHIUAJIOB
HCCIIEYyEeMOTO AJIEKTpOIa u
HEKOTOPOTO CTaHAAPTHOTO JIEKTPOIA
CpaBHEHUSI, T.C. COCTAaBIISIOT
3JIEKTPOXUMUYECKYIO LEIIb. B
Ka4yeCTBE DJICKTPOIOB CPABHEHHMS IS
BOJTHBIX cpen UCTIONB3YIOT
XJIOPCEPEOPSHBIN WM OOpaTHMBIHA
BOJIOPOIHBI DJICKTPO/] CPABHCHUSI.

0. 3aganue | Ipouumaime 3a0anue, 3 3
KOMOWHUp | 6blbepume  odun  eapuanm | CoOCaK/ICHUE — BHIAJCHUE B 0CATIOK
OBAaHHOIo | 0Meéema u oxapakmepusyume | gyecte ¢ 0CAXKIAEMBIM COEIUHEHUEM

THANA 6v1OpanmbLi omeem KaKuX-JIM00 IOCTOPOHHHMX BEIIECTB,
(c sigopon | OUINOKH, BBISBAHHPIC | yoTOphle B yCIOBHAX MpoOBeIEHHS
éapudnma TIepexolioM B 0CaMO0K | apanmsa ABNAIOTCA PACTBOPUMBIMHU U
Z?:::;Z;Hu EE?TCZTSIII:{}IIEIH:;( B pacTBOPC | pymensieMbiv peareHToM HE
en sbopa) p HeCTs  IPH | ocaxmarores. .

rpaBUMETPUUECKOM
OIpeaeIeHUH 3IIEMEHTOB,
BBI3BAHO SIBJICHUEM
(oxapakTtepusyiite 9TO
SIBJICHUE)!

1) necopOru

2) by

3) coocaxieHus

4) mzomopduszma.

10. 3ananue | Ipouumaiime 3adanue, 1 7
KOMOMHHUD | 6bl0epume  00un  eapuanm | [[psMoe TUTPOBaHME— OTO TAKOE
OBaHHOro | 0Mmeéema u oxapaxmepusyume TUTPOBAaHWE, KOTJa OIpeHesIeMoe

THIA sbIOpannuLii omeem _ | BeriecTBO HEMOCPEICTBEHHO
(c suigopon | Br1OepuTe TIPUEM | ryTpyeTcss cTaHAAPTHBIM PacTBOPOM
eapuanma TUTPOBAHUA B TUTpPaHTA
Z?j;:’;i:w giEM:HraHaToi“eTpm’l_ 1| B nepMaHraHaTOMETPHHU CaM PacTBOP
en s6i60pa) PaKICPUSYUTE CTO. NepMaHraHaTa Kajus CIyXHT |

1) mpsimoe TUTpOBaHUE;
2) 00paTHOE TUTPOBAHME;

TUTPAHTOM, U UHIUKATOPOM. PacTBop




Ne Tun
I/ | 3amaHus

DopMynMpOBKa 3aJaHUs

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHYyTaXx)

3) 3aMenI€HHOE TUTPOBAaHUE

KaIlIsMm,

TUTpPAHTa INPUIUBAIOT MEIUICHHO, IO
HEIPEPBIBHOM

npu

NCPpCMCIIMBAHNH.

[TonHBIN KOMILJIEKT OLEHOYHBIX MAaTepUAIOB MO AMCHUIUIMHE ((POHI OIIEHOYHBIX CPEICTB)
XpaHUTCS B JIGKTPOHHOM BHJIE Ha Kadenpe, yrBep:xaaronieii pabodyro nporpaMmMy JUCIHUILIMHBL, U B
LlenTpe MOHUTOPUHIa U ayAUTa KauecTBa O0yUEHUS.

7.4. MeToanuyecKue MaTepualjibl, ONpeacjadroume npoucaypbl ONecHUBaHUA PE3yJbTaTOB

Oﬁy‘leﬂl/lﬂ o JUCHUIIJINHE

Taoauna 10. TexHosiornyeckasi KapTa peMTHHrTOBbIX 0AJUI0B MO0 TUCHHUIJINHE

KommuectBo MakcumanbHOE
No Kontponupyemsie . Cpox
n/m MEPOTPHUITHS MEPOTIPHATHH KOTHHCCTBO pEeJICTaBICHUS
/ GBI OayioB
OcHOBHOI 0JI0K
1. BBIHOJ'IHGHI/ICUI/I OTYET 10 18/2 36 M0 PaCIHUCAHUIO
nabopaTopHoi pabore
2. | KonTtponbHas pabora 2/2 4 M0 PaCIHUCAHUIO
Bcero 40 -
Baok 6onycoB
3. ITocemenue 3anaTHii 18/0,25 45 110 PaCMUCAHUIO
4. | CBOEBpEMEHHBIN OTYET O 18/0.61 5.5 10 PaCIHACAHUIO
1abopaTopHBIM paboTam
Bcero 10 -
JlonmotHUTEIBLHBIN 010K
5. | Dx3amen | 1/50 50 10 PACIUCAHUIO
Bcero 50 -
NUTOro 100 -

Tabauna 11. Cucrema mrpadgoB (1J151 0JHOTO 3aHATHSA)

IToka3zarenn bayn
Omno3nanue Ha 3aHATHE -0,25
Hapymienne yueOHOM TUCIUIIIMHEI -2
HeroToBHOCTE K 3aHSITHIO -2
ITponyck 3aHsTHs 0€3 YBaXXHUTEIbHON PUUNHBI -0,2

Taoimna 12. [Ikana nepeBoaa peldTHHIOBBLIX 0A/UIOB B HMTOIOBYI0 OIIEHKY 3a CeMeCcTp

o AMCIHMIIJINHE

Cymma 6amioB Onenka no 4-0ayuIbHOM MIKase
90-100 5 (OTIUYHO)
85-89
75-84 4 (xopo1o)
70-74
6569 3
60-64 YIIOBJIIETBOPUTEIIBHO)

3aureHo




Cymma 06aioB OrneHka 1o 4-0aJIITbHOM IIKae
Huxe 60 2 (HeyOBJIETBOPUTEIHHO) \ He 3auteno

[Ipu peanuzanuu AMCUUIUIMHBL (MOIYJs) B 3aBUCUMOCTM OT YPOBHSI MOJTIOTOBJIEHHOCTU
o0yyJaroImuxcs MOr'yT ObITh MCIIOJIB30BaHbl HHbIE ()OPMBI, METO/Ibl KOHTPOJIS M OLICHOYHBIE CPE/ICTBA,
HCXOJsl U3 KOHKPETHON CUTYallUH.

8. VYYUEBHO-METOJUYECKOE U ”THOPOPMALIMOHHOE OBECHEYEHUE
JUCHUIINHBI

8.1. OcHoBHas uTEpaTypa

1. Ananutudeckas XuMus [DIEKTpOHHBIN pecypc]: yded. mocobue / Anexcanmgposa T.II. -
HoBocubupck : N3n-Bo HI'TY, 2016. Pexxum JOCTYIIA:
http://www.studentlibrary.ru/book/ISBN9785778229518.html

2. Ananutudeckas XuMus. 3a/1aqdl U BOIIPOCH [ DIEKTPOHHBINA pecypce] : yued. mocodue / O.B.
Momnoraposa, C.B. Myrunoga, JI.I'. ®unarosa ; nox pen. T.H. lexosnosoii. - M. : I'90TAP-Menua,
2016. Pexxum nocryma: http://www.studentlibrary.ru/book/ISBN9785970435724.html

3. Xaputonos lO. ., Ananutnueckas xumus : yueOHuk / FO. 5. Xaputonos - M. : IDOTAP-
Menma, 2018. - 320 c. - ISBN 978-5-9704-4400-9 - Tekcrt : anmekrponnsiii // OBC "KoncynbTaHT
crynmenra' : [caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785970444009.html

4. Xapuronos 10.4., Ananutnueckas xumus. KagectBenusiit ananu3s. Turpumerpus. COOpHUK
ynpaxHenuii : yaeonoe nocodue / F0.4. Xapurtonos, JI.H. Ixxabapos - M. : [DOTAP-Menua, 2015. -
240 c. - ISBN 978-5-9704-3272-3 - Texkcrt : anekrponusiii / ObC "KoncynbranT crynenTa" : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970432723.html

5. KauecTBeHHBIN M KOJMYECTBEHHBIN aHATHN3 : Y 4eOHO-METOIMIECKOE TTOCOOHE K MPOBEICHUIO
1abopaTOpPHO-MPAKTUUECKUX 3aHATUH MO KypCy aHANUTUYECKOM xumMuu / cocT. A. B. KnemeHnTneBa, A.
C. Pecnsuckas, A. K. YabakoBa. — Actpaxanb : MunuBuyansHelil npennpuaumarens Copokus Poman
BacunweBuu (M3garens: Copokun Poman Bacunbesuu), 2025. — 122 ¢. — ISBN 978-5-00201-262-6. —
EDN CXGJJV. https://www.elibrary.ru/item.asp?id=83074411

8.2. JlonosinuTebHAS JIUTEpPATypa

1. Ananutnyeckas xumus. JIabopaTopHblif MpakTUKYM [DIIeKTpOHHBIN pecypc]: yueb. mocodue
/" AH. Tpudonosa, N.B. MenbcuroBa - Munck : Bemu mx.,, 2013. Pexum pgocryna:
http://www.studentlibrary.ru/book/ISBN9789850622464.html

2. BacwmeeB B.II. Amnamutnyeckas xumms: B 2 kH. Knu.l1: Turpumerpuueckue wu
rpaBUMETPUUYECKUN MeToAbl aHanu3a : Pek. M-BoM oOpa3zoBanust PO B kauectBe yueO. /Ui CTYA€HTOB
BY30B, 00YYaIOLIMXCS 110 XUMUKO-TEXHOJIOTHYECKUM clieluanbHoCTAM. - M. @ JIpoda, 2002. - 368 c. :
ni. - (Beicee oopaszoBanue). - ISBN 5-7107-4725-4 (xu.1): 92-40, 79-80 : 92-40, 79-80. (34 »x3).

3. Bacunbes, B.II. Ananutnueckas xumus: B 2 kH. Ku.2: ®u3nko-xuMHUECKHE METOJIBI
aHaym3a : Pek. M-BoMm oOpa3zoBanust P® B kadecTBe yueO. JUIsl BYy30B. - 3-€ W3], ; CTEPEOTHIL. - M. :
Hpoda, 2003. - 384 c. - (Briciiee oopazoBanue). - ISBN 5-7107-7608-4 (ku. 2): 86-64, 95-30, 150-00 :
86-64, 95-30, 150-00. (12 »k3.).

4. Bacunbe B.IL Anamutnueckas xumusa. B 2-x kH. KH. 1: Turpumerpuueckue u
rpaBUMETPUYECKUI METOIbI aHAIN3a : peK. M-BoM oOpa3oBanusi PD B kauecTBe yueOHUKa I BY30B ...
0 XUMHUKO-TEXHOJIOTHYECKUM CIIEUATBHOCTAM . - 4-€ u31. ; crepeotutl. - M. : llpoda, 2004. - 368 c. -
(Beicmiee oOpaszoBanme). - ISBN 5-7107-8745-0 (ku. 1): 158-00 : 158-00.(16 5k3.).

5. Bacunbes, B.I1. Araamutndeckas xumus. B 2 ki KH. 2. ®U3UK0-XUMHYSCKIE METO/IBI aHAIN3a;
Pen. M.-Bom o6pa3oBanust PO B kauectBe yue0. mist By30B/ B.I1. BacunbeB. 4-e uza.; crepeotu. - M.:
Hpoda. 2004. 384 c. (16 2x3.).

6. Bacunbes, B.I1. IIpakTuky™m 1o aHAIMTHUECKOU XUMUU : yueO. Moco0. st By30B / MO Pe/I.
B.II. Bacunbena. - M. : Xumus, 2000. - 328 c¢. - ISBN 5-7245-1050-2: 100-00 : 100-00.(1 >x3).



http://www.studentlibrary.ru/book/ISBN9785778229518.html
http://www.studentlibrary.ru/book/ISBN9785970435724.html
https://www.studentlibrary.ru/book/ISBN9785970444009.html
https://www.studentlibrary.ru/book/ISBN9785970432723.html
https://www.elibrary.ru/item.asp?id=83074411
http://www.studentlibrary.ru/book/ISBN9789850622464.html

7. KnementreBa A.B. KauecTBeHHBIH momyMukpoaHains. YuebHoe nocobue: M3narenbckuii
oM «AcTpaxaHCKkuil yHUBepcuTeT», 2013. - 76 ¢.(25 3K3).

8. XapuronoB 10.JI. Ananutndeckas xumus: Ananutuka: B 2-x xu. Ku. 2 : yue0. 11s By30B.
KonnuectBennslii ananus. Gusnko-xuMudeckue (MHCTpYMEHTANIbHbBIE) METOIbI aHanmu3a. - M. : Beicmi.
mk., 2001. - 559 c. - ISBN 5-06-003965-X: 106-13 : 106-13.(6 3k3.).

8.3. UnTepHeT-pecypchl, HEOOX0AUMbIE IJIS OCBOCHHSI JUCIUILIMHBI (MOIYJIs1)
1. Dnektponnas Oubmmoreunas cucrema (DbC) OOO «llomurexpecype» «KoHCyabTaHT
cryaenTa»: Www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Ayoumopus Ne 127 — Jlabopamopus Heopzanu4eckoi Xumuu:
Pabouee mecto npenogasarens — 1 mir.
YueOusie cTob! — 10 mT.

Crynps — 20 mr.

Hocka — 1 .

BrrtsokaOM mikad — 2 mT.

[InuTka 3nexTpudeckas — § LIT.
XonoauabHUK — 1 1mT.

Konopumerp KOK-3 — 1 mit.
Crextrpodortomerp [195400 — 1 .
Hentpudyra — 1 mr.

Pacxonnbie MaTtepuanbl

Ayoumopus Ne 204 — Yuebnan ayoumopusn:

Hocka mapkepHas — 1 mrT.

PaGouee mecto mpernogasarens — 1 mir.

YueOHBIE CTOJBI — 24 IIIT.

Crynps — 36 mir.

Kommuiext yue6HbIX MaTepranoB — 1 mT.

[Ina3mennas nanenb — 1 1T.

JIunensnonHoe nporpammHoe odecrieuenue: Microsoft Office 2013, Microsoft Office Project 2013,
Microsoft Office Visio 2013, Microsoft Windows 10 Professional, Kaspersky Endpoint Security.
CB00601HO pacmpocTpansieMoe nmporpammuoe obecniedenue: Adobe Reader, ITnarhopma TUCTaHIIMOHHOTO
obyuenus LMS Moodle, 7-zip, Google Chrome, Notepad++, OpenOffice, Opera, Paint.NET, Scilab,
Microsoft Security Assessment Tool.

Ayoumopus Ne 309 — 3an camocmoamenvnoii pabomut:

CroJibl yueOHbIC - 16 T,

Crynps - 24 mir.

Komneroreps! - 15 mT.

[Ipunrep nazepusiit HP - 1 mr.

Hocka mactennas - 1 mr.

Jlocka MarHuTHO-MapKepHas 00opoTHas - 1 mT.

[Ina3mennas nanens - 1 mr.

Kondepenm-cron - 1 mr.

Cmut-cuctema - 1 mr.

JIunensnonnoe nporpammHoe obdecriedenne: Microsoft Office 2013, Microsoft Office Project 2013,
Microsoft Office Visio 2013, Microsoft Windows 10 Professional, Kaspersky Endpoint Security.
CBoboHO pactpocTpaHsieMoe rmporpamMuoe obecreuenne: Adobe Reader, Ilnardhopma qucTaHIIMOHHOTO
obyyenus LMS Moodle, Mozilla FireFox, 7-zip, Google Chrome, Notepad++, OpenOffice, Opera,
Paint.NET, Scilab, Microsoft Security Assessment Tool.


http://www.studentlibrary.ru/

10. OCOBEHHOCTH PEAJ/IMBALIMU JIUCHUIIJIMHBI (MOAYJIA) ITPU OBYYEHHUU
HNHBAJIUIO0B U JINL C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

Pabouas nporpamMma AUCHUIUTMHBI (MOIYJIs) TP HEOOXOIMMOCTH MOKET OBITh aJanTHPOBaHA
it 00ydeHus (B TOM 4YKCIE C IPUMEHEHUEM JIMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI) JIUIL C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH  310POBbs, HWHBanua0B. [[i1s »sToro Tpelyercs 3asBlieHUE
00y4aroIUXCsl, SIBJISIFOIIUXCS JTUI[AMU C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI, HHBAJTUIAMH, W
MX 3aKOHHBIX IIPEACTABUTENIEH U PEKOMEHAIMU [ICUXO0JIOr0-MEUKO-TIearornueckoi komuccuu. [Ipu
O00ydYeHUU JIMI[ C OTPAHUYCHHBIMH BO3MOXHOCTSMHU 370POBBSI YUUTHIBAIOTCS WX WHIUBUAYAIbHBIC
ncuxopusnueckue ocodeHHocTu. OO0yuyeHre MHBAIHUIOB OCYIIECTBISIETCS TaKKE B COOTBETCTBUU C
WHIVUBUAYAITBHON TPOTpaMMOii peaduInuTanuy nHBaIuaa (Ipyu HATHYUN).

Jns nuun ¢ HapymieHHMeM cllyXa BO3MOXKHO TIpefocTaBieHHe Yy4eOHON uH(popMalud B
BU3yalbHOU Qopme (KpaTKUil KOHCHEKT JICKIUi; TEKCThl 3aJaHWii, HalleYaTaHHbIC YBEITHYCHHBIM
mpudTomM), Ha aAyTUTOPHBIX 3aHATUSAX JIOMYCKAeTCs MPHUCYTCTBHE AacCUCTEHTa, a Takke
CYpIIOTIEPEBOAYMKOB M THQIOCYpAONEPEBOAYMKOB.  TeKymMHd  KOHTPOJb  yCIEBAEMOCTH
OCYILIECTBISIETCS B MUCbMEHHOHN (hopMe: 00yUaroluiicss MUCbMEHHO OTBEYAET Ha BOMPOCHI, TUChMEHHO
BBITIONTHSET IPaKTHIeCKue 3a1anus. Jlokman (pedepar) Takxke MOKET ObITh MPECTABIICH B TUCHMEHHON
dbopMme, Ipu ’TOM TPeOOBAHUS K COICPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBAHUS K KAUeCTBY U3II0KEHUS
MaTtepuaia (MOHATHOCTb, KaueCTBO PEYH, B3aUMOAECHCTBHE C ayAMTOPHEH U T. J.) 3aMEHAIOTCS Ha
COOTBETCTBYIOIIME TpeOOBaHUs, MPEAbABIsAEMble K MHUCbMEHHBIM paboTam (KadecTBO odopmieHUs
TEKCTa W CIHCKa JIMTEPaTyphbl, TPAaMOTHOCTb, HAJIMYME WILTIOCTPALMOHHBIX MaTepUaIoB U T. II.).
[TpoMexyTouHas aTTecTalys AJs JHI C HApYIIEHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU dopMme, pu
3TOM HMCTOJB3YIOTCS 001IHe KpuTepun orieHuBanus. [Ipu HeoOXoaAMMOCTH BpeMsi TOATOTOBKU K OTBETY
MOJKET OBITh YBETTHYEHO.

Jlis nui ¢ HapylIeHMeM 3peHMs JOIYCKaeTcCsl ayAMallbHOE IpeNoCTaBlieHue MHpopmauuu, a
Tak)ke€ UCIONB30BaHHE Ha AYIAUTOPHBIX 3aHATHUSAX 3BYKO3AMHUCHIBAIOIINX YCTPOUCTB (AUKTO(DOHOB M
T. 1.). Jlomyckaercs mNpUCYTCTBME Ha 3aHATUSIX AaCCUCTEHTAa (IMIOMOIIHHMKA), OKa3bIBAIOIIETO
oOydaromuMcsi HEOOXOTUMYI0 TEXHHYECKYI0 TIOMOINb. TeKyIlHii KOHTPOIb YCIIEBAEMOCTH
ocymiecTBisieTcss B ycTHoW ¢opme. [lpu mpoBeneHHH TPOMEXKYTOYHOW aTTeCTAllMU JUIsl JIMI] C
HapyIICHUEM 3pEHUs] TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE coOeceJ0BaHKE MO BOIIPOCAM.

Jnst nuir ¢ OrpaHMYEeHHBIMH BO3MOKHOCTSIMU 3JIOPOBBSI, UMEIOIIUX HaApYIICHUS OMOPHO-
JIBUTATEJIBHOTO amnmnapara, Ha ayJAUTOPHBIX 3aHATHUAX, a TAKXKE MPHU MPOBEACHUH MPOLEAYP TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTECTAIUU MOTYT OBITh MPEIOCTaBICHBI HEOOXOIUMBIE
TEXHUYECKHE CPENCTBa (MEPCOHANBHBIM KOMITBIOTED, HOYTOYK MU JAPYroM Ta/KeT); IOMyCKaeTcs
MPUCYTCTBUE aCCUCTEHTA (ACCUCTEHTOR), OKA3bIBAIOIIETO 00YUYAIOIIUMCS HEOOXOUMYIO TEXHUYECKYIO
MOMOIIIb (3aHATh pabouee MecTOo, ePeIBUraThCs MO ayAUTOPHH, TPOYUTATh 3aaHue, OPOPMHUTH OTBET,
o0miaTbes ¢ mpenoaaBaTesieM).



