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1 ITIOSICHUTEJIBHAS 3AIIUCKA

1.1 leap u 3aga4y TUCHUILINHDBI

Heap aucuuniauebi: chopMupoBath (pyHIaMEHTaIbHbIC 3HAHUS B 00JaCTU aHAIUTHYE-
CKOM XMMUHU.

3agaum AUCHUIIMHBI:

Ucxons u3 nenu, B mponecce M3y4eHus: AUCIUIUIMHBI PEIIAIOTCS CIIEIYIONINE 3a/1a4u:

- OCBOEHHE METOJIOB U CPEJCTB XMMUYECKUX MCCIIEIOBAHNN BEILIECTB U UX IIPEBPALLICHUN;

- (opMmupoBaHUE HABBIKOB BHITIOJHEHUS XUMUYIECKUX JTa00OPAaTOPHBIX OTEepaIuii;

- OCBOEHHUE METO/IAMH KOJIMYECTBEHHOI'O OIIPEIEIICHHUS BEIECTB U OLIEHKH MTOTPEUTHOCTEN
MIPU IIPOBEJICHUU SKCIIEPUMEHTA.

1.2 MecTo qucuuiinuel B crpykrype OOII:

JuctumimHa « AHATUTHYECKast XUMUsD» OTHOCUTCS K TUCIUTUIMHAM 00sI3aTeIIbHON 9acTh
MIPEAMETHO-METOAMYECKOT0 MO TyJIsl 1o npodmtio «Xumus» 6oka b.1: 51.0.08.04.

JIJist OCBOCHHUS TUCIUTIUIMHBI « AHAIMTHYECKAsT XUMUSD) 00YYaroHecs WCIOb3YIOT 3Ha-
HUS, yMEHUSI, CPOPMUPOBAHHBIEC B XOJ€ U3yUeHHUs O0IIel XUMUH, GU3UKU, MAaTEMAaTUKHU Ha Tep-
BOM Kypce O0ydYeHUsS] B YHUBEPCUTETE.

JucuunnnHa « AHAIUTUYECKAs] XUMHUS BIISIETCSI OCHOBOM IS ITOCJIEAYIOIIETO U3yYEeHHS
XUMUYECKHUX JUCIUIUIMH U MOJTOTOBKH K UTOTOBOM TOCY/IapCTBEHHON aTTECTAIUH.

1.3 Iucuuniauna HanpasjeHa Ha dopMHUpPOBaHHe CIeAYIOIUX KomneTeHumii: YK-1,
OIIK-8, I1K-2:

- YK-1. CnocobeH ocymecTBIsITh MOUCK, KPUTHUECKUN aHAIU3 M CUHTE3 MH(OpMaluu,
MPUMEHSATH CUCTEMHBIN MOJXO JIJIsl PELISHUs TTOCTABICHHBIX 3a/1a4, HHAUKATOPAMM JIOCTHXKE-
HUS KOTOPOU SABJISIFOTCS:

e YK-1.2 HaxoauT u KpUTUYECKU aHATU3UPYyeT UH(OpMaLNI0, HEOOXOAUMYIO ISl pelie-
HUS TIOCTaBJICHHOM 3a/1a4H;

¢ YK-1.3 AprymMeHTHpOBaHHO (OPMHUPYET COOCTBEHHOE CY)KJCHHE M OLIEHKY HH(popma-
[IUU, IPUHUMAECT 00OOCHOBAHHOE PEIICHICE,

- OIIK-8. CriocoOeH ocymIecTBIATh eJarornuecKylo 1eATeIbHOCTh Ha OCHOBE CIEIHAlIb-
HBIX HayYHBIX 3HAHUM, HHAUKATOPOM JIOCTHKCHHS KOTOPOH SIBIISIETCS:

¢ OIIK-8.3 JlemoHCTpUpYET crieluaibHble HAYYHBIC 3HAHUS, B TOM YHCJI€ B TIPEIMETHON
obacTu;

- IK-2. Cioco0eH OCyIIeCTBIATh NeIarorHIeCKy0 ASSITeTLHOCTD 10 PO MITBHBIM MTPE/I-
MeTaM (JUCIUIUIMHAM, MOAYJISM) B paMKax MporpaMM OCHOBHOTO OOIIET0 M CPEeIHEro OOIIero
00pa3zoBaHus, HHAMKATOPOM JOCTHKEHUSI KOTOPOU SIBIISIETCSI:

o [IK-2.2 [IpumMeHsieT OCHOBBI TEOPUH (PYHIaMEHTAIBHBIX U MPUKIIATHBIX Pa3/1eI0B XUMUU
(HeopraHu4eckou, aHATUTUYECKOM, opranndeckoi, pusndeckoit, xumun BMC, XxuMu4eckux oc-
HOB OMOJIOTHYECKUX MPOIECCOB, XUMHUYECKON TEXHOJIOTUH) [Tl PEIICHHS TEOPETUUECKUX U MPaK-
TUYECKHX 3a/1a4.

1.4 Ilepeyenn MIAHUPYEMbIX pe3yJbTATOB 00ydyeHus. B pe3yabraTe u3yueHus auc-
HUILIHHBI CTY/ICHT J10JZKeH

3HaTh:

® 0COOCHHOCTH XUMUYECKON (hOPMBI OpraHU3aIluu MaTEPHH;

e K1accuUKAIINIO0 KATHOHOB M aHMOHOB HAa AaHAIMTUYECKHUE TPYTITIHI;

® KAYECTBEHHBIE XUMHUECKUE PEAKIIMH KATHOHOB U aHUOHOB;

® KHCJIOTHO-OCHOBHYIO CHCTEMY aHaJl3a BEIECTB;

® TCOPETUYECKHE OCHOBBI XMMHUYECKUX METOJIOB aHAJIN3a U UCCIIEOBAHUS XUMHUYECKUX BE-
IECTB;

® OCHOBHBIE METO/IbI TIOJTYYECHHS ¥ MICCIICIOBAHUS BEIIIECTB.

® CYIITHOCTh XUMHYECKUX U HHCTPYMEHTAIHHBIX METOJ/IOB aHAN3a:

Ymern:
® TOTOBUTH U CTaHAAPTU3UPOBATH PACTBOPHI;



® [10JTy4aTh U UCCIIEJIOBATh XUMUYECKHE BEIIECTBA;
® HHTEPIIPETUPOBATH TOJYYCHHBIC TIPH MIPOBEICHUN aHATN3a JJaHHBIE;
® IPOBOANTH CTATHCTHYECKYIO 00paOO0TKY MOTYyYEHHBIX B pE3yJIbTaTe aHAIHM3a JaHHBIX;
Baagernb:

® HaBBIKAMU ITPOBEJICHUS XUMUYECKOTO aHAJIH3a.

1.5 O6masi Tpya10eMKOCTh THUCHHUIIMHBI «AHAJTUTHYECKAs] XUMHUSD» COCTABIISIET 8 3a-
YETHBIX €IUHUILL 001uM 00beMoM 288 yaca.

Kypc uzyuaercst B Teuenue 3 u 4 ceMeCcTpOB M 3aBEpIIACTCS 3aU€TOM B TPETHEM CEMECTpe
¥ DK3aMECHOM B ueTBepTOM. O0s3aTeIbHBIM yCIOBUEM JOIYCKa CTYICHTA K 3a4€Ty SBISCTCS BbI-
MOJIHEHHE MM TPAKTUKYMa, MPEACTABICHUE OTYETa W IMOJHOTO TMEPEUYHs PAaCYCTHBIX JOMAITHUX
3anad. Kpome Toro, B KaXJI0M CEMECTpe CTYACHT JOJDKCH PEIIUTh JABE KOHTPOJIbHBIC PaOOTHI.

1.6 O0beM JUCUMIITIMHBI M BUAbI Y4eOHOM 1eATeJIbHOCTH

O0beM IMCHUIIIMHBI M BU/IbI y4eOHOH padoThl (0uHasi popma o0yueHust)

Bua yueOHo# padoThI Bcero yacos CemecTpbl

OO01mmas Tpya0eMKOCTh 288 3 4
KonrakrHas pabdora 128 64 64
Jlekuun 52 26 26
JlaboparopHbie pabOTHI 76 38 38
CamocrosiTenpHas padbora 124 44 80
By uTOroBOTO KOHTPOJIS 36 3a4yer 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

YueOHo-TeMaTHUYecKHii IV1aH (04Has (popMa 00ydeHHs)

AynutopHble 3ausaTusi | CamMocro-

HaumenoBanue Bcero
Ne JlabopaTop- | ATe1bHAsA
TeM (pa3aesioB) yacoB | Jlekuuu
Hble pa6oThl | palorta
KauecTBeHHBIN aHAJIN3 108 26 38 44
1 | [Ipeamer, 3a1a4u U MeTOAbI Kaue- 14 4 4 6
CTBEHHOI'0 AHAJIN3Aa
1. [Ipeamer, 3aa4u U METOIBI Kave- 6 4 2
CTBEHHOTI'O aHaJIM3a
2. AHATUTUYECKUE PeaKInH KaTHo- 4 2 2

HOB TEPBOIl AHATUTHUECKOM TPYIIIIBI
3.KoHTponpHas 3a1aua. AHATU3
CMECH KaTHOHOB MEePBOM TPYIIIbI

2. | Metposoruyeckue 0OCHOBbI XUMU-
YecKOro aHaJau3a
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3. | Teopusi m mpakTHKAa MPo600THOPA 3 2 - 1
4. | 3akoH elicTBUS Macc, Kak Teope- 16 6 4 6

THYeCKasi 0CHOBA KA4eCTBEHHOI0

aHaJau3a

1.3aKoH JIEHCTBUS Macc, KaKk Teope- 8 6 2

THUYECKasi OCHOBA

Ka4eCTBEHHOTO aHaJIHM3a

2.AHanUTUYECKUE PEaKIIMU KAaTHOHOB 4 2 2

BTOPOM I'PYIIIIBI

3. KonrposbHas 3agaua. AHanus

CMECH KaTHOHOB BTOPOU I'pYHIIbI 4 2 2
5. | 3aKkoH aelicTBUA Macc M reTeporeH- 24 2 12 10

HbI€e MPOoIeCcChl




1. 3akoH AeicTBUS MacC U reTepo-
TE€HHBIE MPOLECCHI

2. Pemenue 3anau

3. AHaNUTUYECKUE PeaKIUU KaTHO-
HOB TPETHEH IPYIIIILL.

4. KontponpHas 3a1a4a. AHAINA3
CMECH KaTHOHOB 3 aHAIIMTHYECKOM
TPYIIIbI

5. Konrponbnas 3agaua. AHanu3
CMECH KaTHOHOB NIEPBOM, BTOPOH U
TpPETEN aHAIMTUYECKUX IPYIII

(o]

N B

3aKOH el CTBHUSI MACC U MPOIECChI
THAPOJIN3a U aM(POTEPHOCTH

1. 3akoH AEHCTBUS Macc U MPOLIECCHI
TUAPONIN3a U aM(POTEPHOCTH

2. AHaTUTUYECKHUE PEAKIIMK KaTHO-
HOB 4YE€TBEPTON aHAJTUTUYECKON
TPYIIITBI

o

N

N

OKHCINTEIBLHO-BOCCTAHOBUTEb-
HbIe MPOoIecChl B KAUYeCTBEHHOM
aHaJm3e.

1. OxMCIUTEIIFHO-BOCCTAHOBUTEIIb-
HBIE MPOIECCHl B KAYECTBEHHOM aHa-
JIN3€

2 AHanuTHYECKHUE PEaKIuu KaTHOHOB
MATON aHAJTMTHYECKOM TPYIIITHI

oo

KoasiouaHble cucTeMbl B Kade-
CTBEHHOM aHaJIn3e

1,5

0,5

KoMmmiekcoo0pa3oBaHnue B aHAIH-
THYECKONH XUMUH

1. KommiekcooOpa3zoBaHue B aHAU-
TUYECKON XUMHUHU

2. AHATUTHYECKUE PeaKIny KaTHoO-
HOB IIECTOM I'PYIIIIbI

3. KonrtpospHas 3agaga. AHanmm3
CMECH KaTHOHOB 4,5,6 aHauTH4e-
CKHX TPYIII

4. KoHTposbHas 3a7aya. AHaIU3
CMeCH KaTHOHOB BCEX IIECTH aHAJIH-
TUYECKHUX TPy

19

10

10.

AHMOHBI M AHAJIM3 CYXOI'0 Belle-
CTBA.

1,5

0,5

11.

Mertoasb! pa3ieeHld U KOHLIEH-
TPUPOBAHUSA BelIECTB

1. MeToapl pa3aeneHus U KOHIIEH-
TPUPOBAHUS BEILIECTB

2. AHaJMTHYECKHE PEaKIny aHHOHOB
[IEPBOM aHAIUTUYECKOU

TpyIIIbI

3. AHanTUTHYECKHE PEaKIIMi aHMOHOB
BTOPOMW U TPETHEHN TpyNI

10




KosnuecTBeHHBII aHATN3 144 26 38 80
I'paBuMeTpuyecKkuii MeTo aHa- 34 4 12 18
Jm3a
1.I'paBuMeTprYEeCKU METO aHAIIA3a 10 4 6
2. Pemenwue 3anay. Beruucienus B
TPaBUMETPUYECKOM aHAIIHN3E (KOJIH- 8 4 4
YEeCTBO OCaauTeNs, %o MOTEpH)

3. Omnpenenenue cojepkaHue Kpu-
CTAJNIU3AIMOHHOM BOJIbI B KPUCTAJ- 8 4 4
Joryapate xjaopuaa 6apus
4. OnpeneneHue cyabpaT-MHOHOB

8 4 4
TutpumMeTpuvecKuii 20 6 12
MeTO/] aHAJIN3a
1. TuTpuMeTpUYECKUI METO]T aHa- 12 6 6
am3a
2. Pemenue 3amad no reme « Tutpu- 8 2 6
METPUYECKUN aHAIU3)»
MeToabI KHCJIOTHO-OCHOBHOI'O THT- 26 4 8 14
poBaHus
1. MeToabl KUCIIOTHO-OCHOBHOTO 6 4 2
TUTPOBAHUS
2. [IpuroroBneHue U cTaHaapTHU3a- 6 2 4
LHS pacTBOPA XJIOPOBOJAOPOAHOM
KHUCIIOTHI
3. OmpenesnicHre Coaep KaHmsI COABI U 6 2 4
HIENIOYU TIPU UX COBMECTHOM IMPHUCYT-
CTBUU
4. OnpeneneHue aMMuaka B COJIAX 8 4 4
aMMOHHSI METOJIOM O0paTHOTO THT-
pOBaHUs
MeToabl 0caauTEJIbHOI0 TUTPOBA- 18 4 4 10
HUS
1. MeTtoasl ocakIeHUs 6 4 2
2. Aprentometpus. [Ipurorosienue 6 2 4
U CTaHJIapPTH3AIM PACTBOpA HUTpATA
cepebpa
3. OmpeneneHune XJIOPUI-HOHOB B 6 2 4
CTOYHBIX Bojiax MeToioM Donbrapaa
MeToabl KOMILIEKCOMETPHYECKOI0 18 4 4 10
TUTPOBAHUS
1. MeToapl KOMIIEKCOMETPUIECKOTO 6 4 2
TUTPOBAHUS
2. Kommexkconometpust. [Ipurotos- 6 2 4
JICHHWE U CTaHAapTH3aIUs pacTBOpa
OATA
3. OmpeneneHne Kanblus U MarHus 6 2 4
IIPH UX COBMECTHOM IPUCYTCTBUU
MeTtoabl OKMCIUTEIbHO-BOCCTAHO- 28 4 8 16

BUTEJIbHOI0 TUTPOBAHUS.
1. MeTo/1bl KOMIIEKCOOOpa30BaHUS




2. Ilepmanranaromerpus. Ilpuroros- 8 4 4
JIEHHE M CTaHapTU3alus pacTBoOpa
IIepMaHraHaTa Kajus 1o oKcaiary 6 2 4
HaTpus
3. Onpexnenenne HUTPUT-HOHOB
4. IIpurotoByiieHUE U CTaHIApTU3A-
U] paCTBOPA THOCYJIb(aTa HATPHSL. 6 2 4
OnpeneneHne Meu 8 4 4
W TOTOBBI KOHTPOJIb — DK3aMEH 36
Htoro 288 52 76 124
HNuTepakTHBHOE 00yUeHHe 110 TUCHUILUIMHE «AHATUMUYECKAA XUMUA)
No Tema 3anarus Bun | ®opma nnrepaktuBHoro 3ausa- | Kosu-
3aHs- THUS YeCTBO
TUS 4acoB
1 | OxucanTeNbHO-BOCCTAHOBUTEIBHBIE JIK [IpocMoTp U 00CYy)ICHHE 2
paBHOBECHs U UX POJIb B aHAJIUTHYeE- yuebHoro puinbma «Oxkucnu-
CKOW XMMHUHU TEJIbHO-BOCCTAHOBHTEIIBHEIC
POLIECChI»
2 | PaBHOBecust komruiekcooOpazoBanms | JIK [Ipocmotp u obcyxaeHNE 2
U UX POJIb B aHAJIUTUYECKON XUMHUH yuebHoro puiabma «Kom-
IUIEKCHBIC COSAMHEHUS
3 | Meroabl MackupoBkH, pazaenenus u | JIK [IpocMoTp u 00Cy)aEHME 2
KOHIIEHTPUPOBaHUS yuebHoro puibma «lIpocras u
(dbpakuroHHas neperonka. Bu-
JIEOYPOK»
4 | KonrponbHas 3agaya. Ananus cmecu | JIb PaGora B ManbIx rpynnax 2
KaTUOHOB NEPBOU TPYIIIBI
5 | Konrponbnas 3anaua. Ananus cmecu | JIb PaGora B ManbIx rpynmnax 2
KaTHOHOB BTOPOH rpyNIIbI
6 | KonrponbHas 3amaua. Ananus cmecu | JIb Pabota B ManbIx rpynmnax 2
KaTHOHOB TPETbEH IPyNIbl
7 | KonTponbHas 3a1aya. Ananus cmecu | JIb Pabota B ManbIx rpynmnax 2
katuoHoB |, Il u 1l rpynn
8 | KonrponbHas 3amada. Anamus cmecu | JIb PaGota B ManbIx rpynmnax 2
KaTHOHOB 4,5,6 aHaIMTHYSCKUX
rpymni
9 | KonrponbHas 3afgaya. Ananus cmecu | JIb PaboTa B MasibIx rpynmnax 2
KaTMOHOB IIECTOM IPyNIIbI
10 | I'paBumeTpuueckuii anamu3. Ompe- JIb Pabota B ManbIx rpynmnax 2
JieJICHUE CoJiepKaHNUe KpUCTaIIN3a-
IIUOHHOW BOJIBI B KPUCTAJIOTHIPATE
xJiopuia 6apust
11 | T'paBumerpudeckuii ananus. Onpe- JIb PaGota B ManbIx rpynmnax 2
JieJICHHE CyJIb(paT-uOHOB
12 | Onpenenenue coqiep)kanue KPpUCTA- JIb PaGoTa B manbIx rpymnmax 2
JM3AIMOHHOMN BOJbI B KPUCTAJIIIOT /I
pate xJyopuia dapust
Turpumerpuueckuit ananus. Ilpuro- JIb PaboTa B MaJsibIx rpymnmnax 2
13 | ToBIIeHUE W CTaHIAPTH3AIMS PACTBO-

poB

UTOI'O

26/124=20 %




3 COAEP/KAHUE TEM (PA3EJIOB)

1. KauecTBeHHbII1 aHATIH3
IIpeamer, 3a1a4u U MeTOAbl KAYECTBEHHOI0 AHAJIN3A

[IpenmMer 3agauu U METOJIbI AHATUTUYECKOW XUMHH. KauyeCTBEHHBIN U KOJIMYECTBEHHbIN
aHanu3. OCHOBHBIC 3Tallbl Pa3BUTHS aHaTUTH4YeCcKOH xumuu. Paboter M.B. JlomonocoBa, H.A.
Menmytkuna, A.b. bytaeposa, J[.1. MenaeneeBa, H.C. Kypnakona, JI.A. Uyraesa. Meroaoio-
TUYECKHE OCHOBBI AaHATMTUYECKON XUMUU. MECTO aHaTUTUYECKON XUMHUH CPEU APYTHX HayK.

Krnaccudukanus MeTo10B aHAJIM3a IO CJISAYIOIIUM MPU3HAKAM: a) [0 arperaTHoMY COCTO-
SHUIO aHATTU3UPYEMOTo 00BEKTa U MPOIYKTa peakinu; 0) Mo KOJIUYECTBY UCIOJIB3YEMOro Bellle-
CTBa; B) [10 TEXHUKE BHITIOJIHEHUS U U3MEPEHUS PE3YJIbTATOB aHAIM3A.

Knaccudukanms peaktuBoB no unucrore. Crangaptel OCT, TY.

Posnp ananuTnyeckoil XUMUM B pa3BUTHHU TPOMBILLIEHHOCTH, CEJIBCKOT0 X0351CTBA, B M-
JULMHE, HAYYHbIX HUCCIIEJOBAHUAX, OXPAHE OKPYKAKOLIEH Cpelibl, MOHUTOPUHTE.

3HaueHUe aHATUTHYECKON XUMUU JUTSI APYTUX HAYK, POJIb €€ B MPOPECCHOHAIBHOMN MOT0-
TOBKE y4UTeNsl XUMUU U Ouosiorud. [Ipumepsl npuMeHeHns pa3IuuHbIX METOIOB aHAIUu3a B MIPO-
BEJICHUM HCCIIEIOBATEICKUX PA0OT CTYJECHTOB IO OIICHKE COCTOSIHHSI aTMOC(HEPHOTO BO3IyXa,
BOJHBIX U 3€MEJIbHBIX PECYPCOB.

UyBCTBUTEIBHOCTh AHATUTHYECKUX PEAKIUN, CIIOCOOBI €€ BbIpakeHHs. OTKpbIBaeMbIil
MUHUMYM U TIpeiebHOe pa3baBieHue. Y caoBUs 0OHAPYKEHUSI HEOPTAHUYECKUX HOHOB.

N36upatensHOCTh M CIeMU(UYHOCTh peakuuid. [ pynmoBeie n yacTHbIe peakuuu. [[pod-
HBIM U CUCTEMATUYECKUN METO/IbI aHaIn3a. | pyIrnoBon peareHr.
AnanuTHdeckas Kjaaccu(uKays KaTHOHOB IO TPYTIIIaM: CEpOBOJOPOAHAS (CyIb(HIHAS ), AaMMH-
auHo-pocdaTHass, KUCIOTHO-OCHOBHAS. OTrpaHMUYEHHOCTD JF000M KilacCu(UKALUKA KAaTUOHOB T10
TpYIIIaM.

KauyecTBeHHBIN aHAJIN3 KATHOHOB

Kucnorno-menounas cucreMa KkaueCTBEHHOTro aHaian3a. COOTHOIIIEHUE MEX Ty Kiaccudu-
KallMel KaTHOHOB B aHaIM3e U nepuoandeckoi cucremoit /.M. Menneneena.
CuctemMaTH4eCKU aHAJIU3 KATHOHOB IO KUCIIOTHO-OCHOBHOMY METO/1y. AHAJIMTUYECKHUE PEAKIIUU
KaTHOHOB Pa3JIMYHbIX aHAIUTHYECKUX TPYIIIL.

MeTtpoJiornyeckue OCHOBbI AHATUTHYECKOH XUMHH

Enununbr koardecTBa BEIIECTBA U CIOCOOBI BRIpa)KEHUS! KOHIIEHTpanuid. Beibop Metona
ananmu3a. Cogeprkanue komnoHeHTa. M30uparensHOCTh MeTO1a. TOYHOCTh aHAIHM3a. DKCIPECCHB-
HOCTbh MeTo/1a. CTOMMOCTh aHainn3a. ABTOMAaTH3aIUs aHAIN3a.

Ananutnueckuil curnai. M3mepenue. [lorpemnoctu xumuueckoro ananuza. OdpaboTka
pe3yabTaToB n3MepeHuil. Cucremarnueckue norpemHoctu. CiydaiiHble MOTPETHOCTH.
[Ipenen obnapyxeHus. Juama3oH ompenenseMbIX COAepkaHuil. 3Hadamue nudpbl U mpaBuiia
OKpYTJICHUS.

OT160p ¥ MOAroTOBKA NMPOOHI K AHAJIU3Y

[ToaroroBka o6pasna k ananuzy. Cpenusis npoda. OToéop cpeaHeit mpoObl KUAKOCTH, TBEP-
Joro Tena (0HOPOIHOTO W HEOJHOPOAHOTO BemecTBa). Macca npoObl PactBopenue npoOs! (B
BOJIE, B BOJHBIX PACTBOpAaX KHCIIOT, B IPYTUX PACTBOPUTENSX), 00paboTKa MPOObI HACKIIIIECHHBIMU
pacTBOpamu COJIbl, MOTAIA WIH €€ CIUIABJICHUE C COJISIMH.

3aKoH AelCTBUSA MACC KAK TeOPEeTHYECKasi OCHOBA Ka4eCTBEHHOI0 aHAJIN3a

Xumnueckoe papHoBecue. KoHcranTa papHoBecus. MieanbHble U peanbHble cucTeMsl. Hc-
MOJIb30BaHME 3aKOHA JICWCTBUS MACC TMPU UCCIIEIOBAaHUH CUIIBHBIX M CITA0BIX AIEKTPOIUTOB. B3a-
MMOCBSI3b MEXK/ly KOHIIEHTpaIMEW, CTENEHbIO0 U KOHCTAaHTOM Aucconuanuu. 3akoH B. OcTBanibaa.
HNonnoe npoussenenue Boasl U pH pactBopos. [lelictBue ogqHonMeHHoro nona Pacuetsl ¢ uc-
MOJIb30BaHNWEM 3aKOHA JCHCTBUS Macc.

KonuuecTBeHHOE OnrcaHne paBHOBECHBIX MPOLIECCOB B CUIIbHBIX 3JEKTPOJIUTAX. AKTHUB-
HOCTb U KOO(PGUIUEHT aKTUBHOCTH.

BydepHblie pacTBOpHI, MX 3HaUeHHE B aHanu3e. Tursl OydepHbIx cucreM. Boruuncienne H'
u pH B pactBopax OydepHbIX cMecel.



3aKOH JelCTBHUSI MACC U TeTepPOreHHbIe MPouecchl

HonHoe paBHOBecHEe MEXAY KUAKON U TBepAoi (asoit. [IponsBeneHne pacTBOPUMOCTH;
BBIBOJI 00111el popMyJibl. B3anMoCBs3b MEXTy paCTBOPUMOCTHIO BEIIECTBA U €T0 MTPOU3BEICHUEM
pPacTBOPUMOCTH C y4eToM U 0e3 ydera K03 HIMeHTa akTUBHOCTH. POJIb TOCTOPOHHUX MOHOB.
Conesoii 2 hekT.

Ocaxaenue. @akTopsl, ONPEIEISIONINE OTHOTY OCAXACHUS, IPUPOJA U KOJIUYECTBO OCa-
nuTens, uoHHas cuia U pH pactBopa. 3aBUCHUMOCTbh YyBCTBUTEIBHOCTH PEAKIMU OT MPOU3BEE-
HUSl paCTBOPUMOCTH BellecTB. PacTBopeHHe 0caaKoB U IPEBpAIEHUE OJHUX MajIopacTBOPUMBIX
0CaJIKOB B JIpyTHE.

3aKoH nelcTBUS Macc U 3aKOHBI THAPOJIN3a H aM(POTEPHOCTH

I'unponu3z. B3auMocBs3b MEXy KOHIEHTpaluel, CTENeHbI0 U KOHCTAHTON THUAPOJIN3A.
BeiBox Gopmyi u BeIUmCIeHHe KoHIeHTpanuii nonoB H' u pH B pactBopax: 1) cosneii cinaboii
OJIHOOCHOBHOM KHCJIOTBI; 2) cojiel ci1aboii MHOTOOCHOBHOM KHCIIOTHI; 3) coJiel ¢1aboro OCHOBa-
HUS; 4) comieil ciiaObIX OCHOBaHMNA M KHCJIOT. 3aBHCUMOCTh THAPOIIN3a OT KOHCTAHT AUCCOLUAIINN
KHUCJIOTHI U OCHOBAHUS, TEMIIEpaTyphl U pa3daBiieHus pacTBopa. Mcnonp30BaHue MpoIeccoB TH-
poJu3a 1Jis ONpPEENICHUs U pa3J/IeIIeHUs HOHOB.

OKHUCINTEbHO-BOCCTAHOBHTE/IbHbIE MPOIECCHl B KAYeCTBEHHOM aHaJIN3e

Hcnonb3oBaHue peaoKC-MOTEHIMATIOB Ui ONpPEAEICHUS] HAIpPaBJIEHUS OKHCIUTEJIbHO-
BOCCTAaHOBUTENBHBIX peakiuii, BbIOopa Hanbonee 3PPEeKTUBHOTO OKUCIUTENS UIH BOCCTAHOBHU-
TEJsl U CPeibl.

Bb160p OKHCITUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIN 17151 KAYECTBEHHOTO OOHAPYKEHHS HOHOB B
pactBope. [Ipumepsl UCIOIB30BaHUS PEJOKC-PEAKLIUN B KAUECTBEHHOM aHaJIN3E.
Komniexcoo0pa3soBanne B Ka4eCTBEHHOM aHAJIM3e

OO0pazoBaHue KOMILJIEKCHBIX COEIMHEHUN MPHU MPOBEACHUU CHUCTEMAaTHYECKOro U Apo0-
HOTO aHa/IW3a. BiMsHIEe KOHCTaHT YCTOWYMBOCTU KOMIUIEKCHBIX COSIUHEHHM Ha MHTepBajisl pH
KOMILIEKCO00pa3oBaHusl. PacueT KOHIIEHTpaIMy JIMTaH 1a, 00eCIeYnBaIONINIA 3aJaHHYIO CTETICHb
CBSI3BIBAHUS KATHOHA B KOMILIEKC.

OOpazoBaHue BHYTPUKOMIUIEKCHBIX COeIUHEHUH (XenaroB). OpraHMuecKue peareHThl B
KaueCTBEHHOM aHanu3e. M30upaTelbHOCTh OPraHMYECKUX peareHToB. MacKkupoBaHUE Mellaro-
IIMX UOHOB.

Pacyer ¢ npuMeHEeHnEM KOHCTaHT yCTOMYMBOCTH, TUCCOLMALIMN U CTEIICHU CBS3bIBaHUS
MOHOB.

AHHMOHBI M aHAJIM3 CYXOI'0 BelecTBa

Krnaccudukaiys aHMoOHOB 10 aHAIMTUYECKUM Ipynnam. JlelicTBre rpyIoBbIX peareHTOB.
YacTHble peakliuu aHuOHOB. [IpeiBapuTenbHbIe UCTIBITAHUS IIPH aHATIM3€ CMeCH aHHOHOB. [1poOskI
HA aHUOHBI-OKHMCIIUTENIN U aHHOHBI-BOCCTaHOBUETENN. CHcTeMaTHYeCKUil U APOOHBII aHAJIN3 aHU-
OHOB.

Mertoabl pa3jiejieHUs] U KOHIEHTPUPOBAHUS BelllecTB

Paznenenne. Konuenrpuposanue. Knaccudukanus MeTo10B paziesieHus U KOHIIEHTPUPO-
BaHus. KonmuecTBeHHbIE XapaKTEPUCTUKU pa3/ieleHHsl M KOHIEHTpupoBaHus. OcaxaeHue U co-
OCaXKICHHUE.

DKcTpakuus. Y CclIoBUs AKCTPAKIUK BemecTBa. OCHOBHBIE 3aKOHBI M KOJTMYECTBEHHBIE Xa-
pakTepucTuku. CKOpocTh 3KcTpakiuu. Kinaccupukanus sKCTpakIMOHHBIX MPOLECCOB. JKCTpa-
TeHTHI ¥ pa30aBuTeNn. TUIIBI SKCTpAarupyomuXx coequHeHu. [IpuMeHenre 3KCTpakIuy B aHaIH-
Tuke. [IpuHIMN MeTOa )KUIKOCTHON dKCTpaKLUMU. DKCTPAKLIMOHHOE paBHOBecHE. BiusHue pas-
JMYHBIX (DaKTOPOB Ha MpoIecchl IKCTpakiuu. Kiaccupukanus 3KCTpaKIIMOHHBIX CUCTEM.

2. Kontu4yecTBeHHBIH aHAIN3
TeopeTnyeckne 0CHOBBI KOJIMYECTBEHHOI0 AaHAIU3A

[IpenMeT KoIMUYECTBEHHOTO aHanNu3a. Pa3BuTue u cOBEPIIEHCTBOBAHUE METO/I0B aHAIIN3A.
Bxiag pycckux M COBETCKMX XUMHKOB-aHAJUTHUKOB B CO3/IaHUE U PA3BUTHE KOJIUYECTBEHHOTO
ananmu3a. Kiaccugukamys MeTo 0B KOJHMUYECTBEHHOTO aHaIM3a: XUMHUECKUE, (PU3HKO-XHUMUYe-
ckue, Gu3nYecKue.
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OmnOku B KonumdecTBeHHOM aHanu3e. Kiaccudukanus ommobok. B3stue cpenneit npoosr. Ctatu-
cTHuecKas 00paboTKa pe3yabTaToB ¢ moMoInso IBM.
I'paBumMeTpuyeckuii (BecoBoOii) MeTO aHAJIU3A

CymHocTs TpaBuMeTpuyeckoro anainmza. Ocaxnaemas M TIpaBUMETpUuYecKas ¢dopma
ocaaka. MexanusM oOpa3zoBaHus TBepaoi (a3bl. Ocanku Kpuctaumyeckue U amopgHseie. Pac-
TBOPUMOCTH 0Cca/IkoB. TpeOoBaHMs K OcajgkaM B KOJMYECTBEHHOM aHaiu3e. BoiOop ocaaurens,
HEOpPraHU4YEeCKUe U oprannudeckue ocagurenu. Koauuectso ocanurens. BiusHue oqHOMMEHHBIX
MOHOB, ITOCTOPOHHUX 3JIEKTPOJIMTOB, KOMIUIEKCOOOpazoBaTesnei, Temmneparypsl, pH u npupoas
pacTBOPUTEIIS HA pACTBOPUMOCTD OCAJKA. Y CIIOBUS OCAXKICHUA U MOIYUYEHHS TPABUMETPUIECKON
dopmbl. AncopOrus 1 OKKII03usi. PacyeTsl B TpaBUMETPHUECKOM aHATTU3E.

Turpumerpuyeckue (00beMHbIE) METOIbI AHATHU3A

CyIHOCTh TUTPUMETPUUECKOTO aHAIN3a. BelpaxeHne KOHIIEHTpali PaCTBOPOB B TUTPHU-
MeTpuuecKkoM aHanuse. Mcxonnble BeniectBa U TpeboBaHus K HUM. CTaHIapTHBIE U CTaHAAPTH-
30BaHHbIE pacTBOPLL. M3MepuTenbHas ocyja u ee npoBepka. Borurcienus B THTPUMETPUUECKOM
aHaJIN3e.

MeTtoabl KHCJIOTHO-OCHOBHOI'O TUTPOBAHUS

Anpaumerpus U ankanumeTpus. Toduka HEMTPalIbHOCTH M KOHEYHAsl TOYKAa TUTPOBAHUS.
Kpussie TuTpoBanusa. TuTpoBaHHe CHUIBHON KHCIOTHI CHIIBHBIM OCHOBaHHEM (WM Ha00O0poOT);
cJ1a00# KUCIIOThI CUIIBHBIM OCHOBaHUEM (MJIM HAa000pOT); €1a00ro OCHOBAHUS CUIbHOM KUCIOTON
(um Hao60pOoT); €1a00il KUCIOTHI CUIBHBIM OCHOBaHMEM (MJIM Ha000poT). Pacuer KpuBBbIX TUT-
pOBaHH.

WHuaukaTopsl B KUCIIOTHO-OCHOBHOM TUTPOBAaHUU. Teopust MUHIUKATOPOB, MHTEPBAI Iepe-
X0Jla uHAMKaTopa. Bei6op nnaukaropa. MHaukaTopHble OIIMOKY TUTPOBAHUS.

Pacuersl B MeTOZaX KUCIIOTHO-OCHOBHOTO TUTpoBaHus. [IpumMepsl ncnonb3oBaHUs JaH-
HOro Meroza. TutpoBaHue B HEBOJHBIX CPENAX.

OKuCINTEIBbHO-BOCCTAHOBUTE/ILHOE TATPOBAHUE

OCHOBBI METOAOB OKHCIICHHS-BOCCTAaHOBJIEHUS. VICIIONb30BaHNE OKUCIUTEIBHO-BOCCTA-
HOBHTEJIBHBIX PEAaKIMi B KaueCTBEHHOM aHanu3e Kiaccudukamnus MeTo10B OKMCIIEHUS-BOCCTA-
HOBJICHUA. PeNoKC-IIOTEeHIMaNbl U HalpaBiICHWE NPOTEKaHWs peakuuid. KOHCTaHTBI OKHUCIIH-
TEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI U UX CBSI3b C HOPMAJIbHBIMH ITOTEHIHAIAMHU.

DaxTOpBI, ONIPEENISIOIINE CKOPOCTh PEAKLIUI OKUCIIEHHUS BOCCTaHOBIIEHUs. PacyeTsl B Me-
TOJIaX PeAOKCUMETPHUH.

KpuBble THTpOBaHHS B METOJaX penoKcHUMeTpuH. PUKCUPOBaHHE TOYKH SKBHUBAJIECHTHO-
cTu. PeokC-uHANKATOPEI.

OcannTesibHOE THTPOBAHHE

XapakTepucTuKa U KiacCU(pUKalKsg METO/I0B OCaKAeHUs. Peakiuu, nexaiiue B OCHOBE
METOJ0B OcakAeHUs. CXOICTBO U OTJIMYME METOI0B OCAKIEHUS OT IPaBUMETPUYECKOI0 aHATIN3A.
KpuBble TUTpOBaHUS B METOAaX OCaXJE€HUS U UX aHanu3. DakTopbl, BAUSIOUINE HA X0 KPUBOH
TUTpoBaHus. Bri6op nnaukaropos. [Ipsimoe u oOpatHoe TUTpoBaHue. PacueTsl B MeToax oca-
KIACHUSI, 00J1aCTH TPUMEHEHMUS.

Komnekcumerpuieckoe TATPOBaHUE

CymHocTs MeTona. TpeOoBaHus K peakuusM B KomIuiekcuMmerpun. Knaccudukanus me-
TOJIOB U MX NPUMEHEHHE. TeopeTHdecKkre OCHOBBI KoMILIeKcOoHOMeTpuH. Kommiekconsl. Kon-
CTaHThl YCTOMYMBOCTH KOMIUIEKCHBIX COCIMHEHHUN. Y CJIOBHBIE KOHCTAHTHI YCTONYMBOCTH. Kpu-
BbI€ TUTPOBAHUA B KOMIUIEKCOHOMETPUH. [IprMeps KOMIIIIEKCOHOMETPUYECKOTO TUHTPOBAHMSI.

4 METOANYECKHUE PEKOMEHIALIMU (YKA3ZAHUSA) VIS CTYAEHTOB
ITO U3YYEHUIO JTUCHUITJIMHBI

AHnanutuueckas XuMus sBiseTcs GyHIaMEeHTaIbHON XMMUYECKON HayKOM, 3aHUMaroIen
BHUJIHOE MECTO B Py APYTHX XMMUYECKUX IUCLHUIUIMH. BMecTe ¢ TeM aHanuTHYECKask XUMUS TeC-
HEUIuM 00pa3oM CBsI3aHa C TOBCEHEBHON MPAKTUKOM, MOCKOIBKY 0€3 JaHHBIX aHAJIN3a O COJIEP-
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’KaHUU B CHIPbE MJIM KOHEUHOM IPOTYKTE OCHOBHBIX KOMIIOHEHTOB U IIpUMecel HEBO3MOKHO Ipa-
MOTHOE IMPOBEJCHUE TEXHOJIOTHYECKOTo MpoLecca B METALTYPrUYecKOi, XUMUYECKOH, (apma-
LEBTUUYECKON U IPYTUX OTPACIIAX MPOMBIIUIEHHOCTH. JlaHHbIE XMMUYECKOI0 aHaiIu3a TpedyroTcs
IIPU PELIEHUHU IKOJIOTUYECKUX, SIKOHOMUYECKUX U MHOTUX JIPYTHX BayKHBIX BOIIPOCOB.

VY4ebHOo-MeToIM4YecKHe MaTepHuaibl 10 MOATOTOBKE JIEKIIMOHHBIX U MPAKTUYECKUX 3aHS-
TUH NIPEJICTABIEHBI OTACIBHO 10 KaXI0MY pa3Jelly Kypca. B kaxxaoM pasjerne 1aHbl:

1) yueOHO-MeTOqMYECKUE MaTepualbl JISKIIMOHHOTO Kypca, BKIIOYAIOIINE MOAPOOHBIN
IUIaH JIEKIUH 10 KaKIOM M3y4aeMOW TeMe, BOIIPOCHl M 3aJaHus JUIsl CAMOKOHTPOJIS, CIIUCOK OC-
HOBHOM U JIONIOJIHUTEJIBHOM JIUTEPATYPHI C YKa3aHUEM KOHKPETHBIX CTPAHMIL;

2) yueOHO-METOANYECKHE MaTepUabl 110 MOJArOTOBKE MPAKTUYECKUX 3aHATUH, COEpKa-
IIM€ IUIaHbl IPOBEICHUS 3aHATUI C yKa3aHUEM I10CIIeI0BATEIbHOCTH PACCMaTPUBAEMBbIX TEM, 3a-
JAHUA JJIS1 CAMOCTOSATEIBHOM paboThl, KpaTKHe TEOPETUIECKUE U y4eOHO-METOJUYECKUE MaTepu-
aJIbl 110 TeME, CUCTEMY YNpPaKHEHWH Ul CaMOIPOBEpKU. BhimosnHeHne ynpaxHeHU 1acT BO3-
MOKHOCTb CTyJIEHTaM IIy0xe yCBOUTh TEOPETHUECKUI MaTepuai, IPUMEHUTh MOJTyuYeHHBIC 3Ha-
HUS Ha IIPAKTHUKE.

[IpencraBieHsl TakKe KOHTPOJIbHBIE TECTHI 10 BCEM pa3zeiiaM, KOTOPbIE T03BOJISAT IPOBE-
PUTH YPOBEHb YCBOCHMS U3yUYEHHOI'O MaTepuasa.

VYcnemHoe 0CBOGHUE AMCLHUILIMHBI IPEIONAaraeT akTUBHOE, TBOPUYECKOE yYacTHE CTYy-
JICHTa ITyTeM IUIAaHOMEPHOM, IOBCEAHEBHOM paboThl. M3yueHne NuCIUIIMHEI ClleyeT HaYuHATh
¢ mpopaboTku padoueil mporpaMmsl, 0co00€ BHUMaHKUE YAETS LEIsIM U 3aJadaM, CTPYKType H
COJIEpKAHHUIO Kypca.

[Ipexxne yuem NpUCTYNUTh K BBHINOJIHEHUIO 33aHUN JIJIsl CAMOKOHTPOJIS, CTyA€HTaM He00-
XOJMMO M3YUYUTh PEKOMEHIYEMYIO 10 KaXJI0i TeMe JIUTepaTypy.

Y4eOHO-MeTOIHYECKOE 00ecTeueHHe CAMOCTOSAITe/IbHOI PadOThI CTYIEHTOB MO TUCIHUILIHHE

Ne KoanuecTBo
4acoB, B COOT-
BETCTBHH C
yueOHO-TeMa-

HaumeHoBaHue pas-

aena (TeMbl) @®opMbI/BUIBI CAMOCTOSATEILHON PadoThI

AMCUUILIMHBI
THYECKUM ILJIa-
HOM
1. | Ilpenmer, 3amauu u N3ydyeHne OCHOBHOM JINTEPATYPBI 6

METOAbI KAYCCTBCH-
HOI'0O aHaJIn3a.

N3y4yeHne JONOMHUTEIBHON JIUTEPATYPBI
KoHcnekTupoBaHue N3y4eHHbIX HCTOYHUKOB

W3ydenue 0CHOBHOM JIUTEpaTyphl 1
W3ydenune 1OMOIHUTENHFHON JINTEPATY P
Odopmiienne nabopaTopHoil paboThI
[ToaroroBka otyera 1mo jgabopaTopHOil padoTe
PerieHue pacueTHbIX 3a7a4

2. | Metposnoruueckue oc-
HOBBI aHaJIn3a

N3yueHne 0CHOBHOM JINTEpaTyphl 1
N3y4yeHne 1ONONHUTEIBHON JIUTEPATYPBI
Odopmienne mabopaTopHOil pabOTHI
ITonroroBka otyera no aboparopHoii padore
Pemrenne pacueTHsbIX 33134

3. | Teopus u mpakThka
npo6ooTdopa

W3ydenue 0CHOBHOM JTUTEPATYyPHI 6
W3ydenune 1OMOIHUTENTFHON JINTEPATY P
Odopmiienne nmabopaTopHoil paboThI
[ToaroroBka ot4era mo gadbopaTopHOit padboTe
Perienue pacueTHbIX 3a7a4

4, 3akoH JIENCTBUS MacC
KaK TCOPETUUCCKaA
OCHOBA Ka4YCCTBCH-
HOIro aHaJn3a

3aKO0H JIEUCTBUS MacC
Y TeTepOreHHbIe TIPO-
1IECCHI

N3yueHne 0CHOBHOM JINTEpaTyphl
W3ydenue 1OMOIHUTENBHON JINTEPATyPhI
Odopmiierne 1a00paTopHOM PabOTHI

10
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[ToaroroBka oTueTa 1Mo J1adopaTopHOM paboTe
6. | 3akoH geiicTBus Macc | M3ydeHne OCHOBHOM JUTEpaTyphl 4
Y TIPOLIECCHI TUPO- W3ydenue 1OMOIHUTENBHON JINTEPATy Pl
nu3a u amdorepHocty | KoHCeKTHpOBaHUE U3yUEHHBIX HICTOYHUKOB
[ToxroroBka pedeparoB U npe3eHTAUII
OdopmiieHne 1a00paTopHOM PabOTHI
7. | OxucnauTeabHO-BOC- N3yueHne 0CHOBHOM JINTEpATypPhI 4
CTaHOBUTEJbHBIC IPO- | V3yueHue NONOTHUTENBbHOMN TUTepaTyphl
LIECChI B KAYECTBEH- Odopmiienne 1abopaTopHoil paboThI
HOM aHaJu3e
8. | Komnounnsie cu- N3yuenue oCHOBHOII JIUTEpaTyphI 0,5
CTeMbl B Ka4eCTBEH- N3yyenue qonomHUTEILHON IUTEPATYPhI
HOM aHaJu3e Odopmiienne gabopaTopHoil paboThI
9. | KommnekcooOpazoBa- | M3ydyeHre OCHOBHOM JINTEPATYPbI 7
HUE B KAUECTBEHHOM | VI3y4yeHue JOMOIHUTENBHOM JIUTEPATYPHI
aHaiu3e Odopmuenne 1abopatopHoi pabOThI
10. | AHHOHBI U aHANU3 Ccy- | MI3y4eHrne OCHOBHOM JTUTEpaTyPhI 0,5
XOro BellecTBa W3yyeHne qONOTHUTEILHON JIUTEPATYPhl
11. | Merons! paznenenus | M3yueHne oCHOBHOM JTUTepaTyphl 4
Y KOHIICHTpUpPO-BaHus | 3ydeHune HOMOIHUTENBHOMN JINTEPATYPhI
BEIIECTB
12. | I'paBuMeTpHUYECKHIA N3yuyeHure oCHOBHOM JINTEPATYPbI 18
METO/]l aHAJIU3a N3yyenne qonomHUTEILHON IUTEPATY P
Odopmienne 1adopaTopHO pabOTHI
13. | Tutpumerpuueckue N3ydeHne oCHOBHOM JIUTEpaTyphI 62
METO/IbI aHaIu3a N3yueHne nOonoaHUTEIBbHON INTEPATyPhI
Odopmaenne 1abopatopHoi pabOThI

5 HPAKTUKYM IO JMCIUIIVIMHE

THUYCCKUEC 3HAHUA.
Buinonanenue nabopamopnvix pabom
Ha 3ansTun nonxyuure y npenojaBatelis rpaduK BbIIOJHEHUS JabopaTopHbIX padoT. O03aBe-

IUTECH

BCEM

HeO6XOI[I/IMBIM MCETOANYCCKUM

HCJ'IB IMpaKTUKyMa I10 aHAJUTUYECKON XUMHUH — 3aKpCHIUTDh HA IPAKTHKE MOJTYYCHHLIC TCOPEC-

o0ecrieueHueM.

Ilepen nocemenneM 1abopaTopun U3y4UTe TEOPHIO BOIPOCA, MPEANOIAraeMoro K UCCie10Ba-
HUIO, 03HAKOMBTECH C PYKOBOJICTBOM I10 COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE MPOTOKOJI
MpOBEJCHUS pabOThI, B KOTOPBIN 3aHECUTE:

Ha3BaHUC pa6OTBI;

3aroTOBKH TaOJIHNIIL JUIs 3aII0THEHUS SKCIIEPUMEHTAIbHBIMU JaHHBIMU HAOJIOCHMI;
YPaBHEHMsI XUMUYECKHX peakIuil mpeBpaleHuii, KoTopble Oy IyT OCyIIECTBICHBI IPU
BBIMIOJTHEHUH SKCIIEPUMEHTA;

pacueTHble (POPMYJIBL.

OdopmieHre OTUETOB JOJIKHO MPOBOAMUTHCS MOCIE OKOHYAHUS pabOThl B J1aOOpPaTOpHH.

I[J'IH MNOATOTOBKH K 3alIUTC OTUCTA CICAYCT IMPOAHAIMU3UPOBATL OSKCIICPUMCHTAJIBHBIC PC3YJib-
TaTbl, COITIOCTAaBUTh UX C U3BCCTHBIMU TCOPECTUYCCKUMMU IMOJTOXKCHUAMU WUJIM CIIPABOYHBIMH JaH-
HBIMU, 06061L[I/ITL PE3YIIbTATHI I/ICCJ'ICI[OBaHI/Iﬁ B BHJC BBIBOJOB IIO0 pa60Te, NOoATOTOBHUTH OTBCTHI
Ha BOIIPOCHI, IPUBOAUMBIC B METOANYCCKUX YKAa3aHUAX K BBIITIOJIHCHUTO .]'Ia60paT0pHBIX pa60T.

5.1 Ilnaun JabdopaTopHbIX padoT
Kauecmeennwiii ananus
Kon-60
uacos

No Tema 3aoanus
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1 | JIb. AHanuTHYecKHue peakuu KaTUOHOB | aHa- 4 OcH-as:
JUTUYECKON TPYIIIIBI [3] cTp. 324-326
K3. AHanu3 cMecr KaTHOHOB | aHaTMTHYECKOM [3] cTp. 345-353
rpYHIbI [3] . 1,2
[1]Ne13, 14, 21, 24, 28
2 | JIb. AnanuTuueckue peakiuu katnoHoB || ana- 4 OcH-as:
JUTUYECKON TPYIIIBI [3] cTp. 326-328
K3. Ananu3 cmecu katuoHoB || ananuTH4ecKoi [3] cTp. 353-372
TPYIIIBI [1]1Ne 62, 63, 66, 67,71
3 | JIb. Ananutrueckue peakiuu katnoHoB |11 ana- 4 OcH-as:
JUTUYECKON TPYIIIBI [3] cTp. 327-328
K3. Ananu3 cmecu katuonoB |1 ananmuTraeckoit [3] cTp. 362-372
TPYTIIBI [3] . 3
[1]Ne 85,103,122,126,135
4 | K3. Ananmu3 cmecu katuoHoB I, I1 u Il ananuTu- 4 Jlorm-as:
YECKUX TPYIII [3] ctp. 129-133
[3] .4
5 | Pemenue 3aau. «3akoH OeHCTBUS Macc U TOMO- 4 OcH-as:
TE€HHBIE MTPOLECCHD» [1]Ne
147,156,161,168,173
6 | JIb. Amanutnueckue peakunuu kaTuoHoB IV ana- 4 OcH-as:
JTUTUYECKON TPYIIIHI [3] cTp. 372-402
JIb. AHanuTHYecKre peakiuu KaTHOHOB V aHa- [3] .5 §5.4, 1.6
JTUTUYECKON TPYIIIIHI [1]Ne202,204,208,213
181,186,194,195,200
7 | JIb. Peakinu u xo1 ananu3a katuoHoB VI ana- 4 OcH-ad:
JIUTUYECKON TPYTIIIbI [3] cTp. 402-420
K3. Ananus cmecu katuonos 1V, VI u V ananu- [3] . 7
THYECKUX IPYIII [1]1Ne214,215,219,232
8 | K3. AHaim3 cMecu KaTHOHOB BCEX IIECTH aHa- 4 OcH-as:
JUTUYECKUX TPYIII [3] cTp. 420-424
9 | Pemenue 3ama4. «3aKoH JIEHCTBHSI MacC U TeTe- 4 OcH-as:
POTE€HHBIE PABHOBECUS» [1]Ne 145,164,171,
179,163
10 | JIb. Ananutnueckue peakiuu anuoHoB I, 1T u 111 2 OcH-as:
AQHATUTUYECKUX TPYIII [3] cTp. 228-232
[3] .9
Hroro 38

AHaJIUTHYECKHE P€aKIUU KATUOHOB HepBOﬁ aHAJINTHYECKOi rpynmnsl mo KUHCJIOTHO-OCHOB-

=

PexoMenyemblil MIaH 3aHATUA:

HOM KJIacCH(PUKALUHN. AHAJIN3 CMeCH KATHOHOB NEePBOH AaHATUTHYECCKOH I'PYIIbI

[TpaBuna Th. 3HakoMcTBO ¢ 000py0BaHUEM. TeXHUKA BBIOJHEHUS PEAKLIUH.
AHaJIUTHYECKHE PEaKIMU KaTHOHOB MEPBOI aHATTMTHYECKOHN TPYIIIbI (KUCIOTHO-OCHOB-

Hasd KJ'IaCCI/I(I)I/IKaI_II/IH KaTI/IOHOB).

AHanu3 cMecH KaTHOHOB MEPBOIl aHATUTUYECKON TPYTIIHI.

1. Ipasuna Th. 3nakomcmeo c o6opyoosanuem. Texnuxka 6binoJIHEHUA PeaKyuil

Ilpasuna mexnuxku 6ezonacnocmu

1. CTyI[CHT JAOITYCKACTCA K pa60Te B J'Ia60paTOpI/II/I TOJIBKO MTOCJIC UHCTPYKTAXa 110 TCXHUKEC 0e3-
OIMAaCHOCTH, YTO MOATBEPKAACTCA POCIHHUCBIO CTYJACHTA U JIMIA, IMTPOBOAUBIICTO MHCTPYKTAXK, B
CIICIUAJIBHOM KYPHAJIC.
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2. Bce cTyneHTsl, Mpouieinne HHCTPYKTaX, TOJKHBI CTPOTO MPUACPKUBATHCS MPABUI TEXHUKU
0e30MmacHOCTH. 3a HECOOMIOIEHNE TTPABIII YCTAHOBIICHA OTBETCTBEHHOCTh B aIMUHUCTPATHUBHOM
WK Cy1e0HOM TMOPSJIKE.
3. Pabora ctynenra B 1abopaTopuu pa3peniacTcsi B 4achl, OTBEJICHHbBIE 10 PACIIUCAHUIO, & TAKXKE
B JIOTIOJTHUTEILHOE BPEMs, COTJIACOBAHHOE C IIPETOAaBaTesieM, 01 HaOII0IeHUEM MTpernoaBaTes
wim 1abopanra.
4. 3anpeniaerca NpUHUMATh NUILY B Jabopatopuu, IpoOOBaTh Ha BKYC XUMHUYECKUE BEIIECTBA,
OCTaBJIATh KaKHUe-JINOO PeaKTUBBI B TIOCY e 0€3 COOTBETCTBYIONICH HAIMNCH.
5. Bce pactBOpbl, HE MOJUIeXkKallIKUe CIMBY B KaHAJIM3ALUIO (OpraHM4eCKUe pacTBOPUTENH, COIU
PTYTH U cepedpa, JIETKOBOCILIAMEHSIONINECS JKUIKOCTH, KOHIIEHTPUPOBAaHHBIE KUCIOTHI U IIe-
JIOYH U T. J1.), ClIieAyeT BbUIMBATh B 0COObIe OaHKH JUIS CIIMBA, MOIYYHB YKa3aHHe JabopaHTa.
6. KoHuieHTpupoBaHHbIE KUCIOTHI M LIEJI0YH, CHIIbHOJICHCTBYIOIINE pEaKTUBHI (OpOM H Jp.) HAI0
XPaHUTh B BBITSDKHOM IIKAa(y MOJI TATOM Ha MOJAHOCE U HE BEIHOCUTH MX OTTY/a.
7. Ilpu Becex paboTax ¢ €IKMMHU BEUIECTBAMH (KHCIIOTHI, IIETIOYH H JIp.) HEOOX0IUMO COOII01aTh
MaKCHMaJbHYI0 OCTOPOKHOCTb, UMES B BUY, YTO HECUACTHBIE CIIy4aH BCErJa MPOUCXOMIST B pe-
3yJbTaTe HEOCBEJOMJICHHOCTH, HEBHUMATEIbHOCTH UM HEOPEKHOCTH pabOTAIOILETO.
8. beps BemiecTBO IS OMBITA, CIEIYyET BHUMATEIBHO MPOYUTATh STUKETKY U IPOBEPUTH COJIEP-
JKUMOE T10 Ka4eCTBEHHBIM MPU3HAKaM (I[BET, 3arax, KOHCHCTCHIUS U JIp. ).
9. [Ipu monasanuy €AKOro BEIIECTBA HA CTOJ MIIU Ha MOJ CIEAYEeT 3TO MECTO Cpasy e 3achllaTh
MIECKOM, 3aT€M IIECOK COOpaTh M BBIHECTH M3 moMenieHus. OO0IMToe KHCIOTOW MECTO MPOMBITh
pPacTBOPOM COJIBI.
10. Peakiiu, KOTOpbIE MOTYT CONMPOBOKAATHCS CHIIBHBIM Pa30TpeBOM (pacTBOPEHUE KUCIIOT, Iie-
Joueil), ciaenyeT MPOBOAUTH TOJBKO B MOCYJIE U3 XMMHYECKOIO CTEKJIa, a HE B TOJICTOCTECHHOMN
nocyne. [Ipu 3ToM peakIIMOHHBIN COCY]T TOMEIIAIOT B KPUCTAILIH3ATOP.
11. 3acaceiBaTh €IKH€ KUJKOCTH B MUIETKY HEOOXOIMMO TOJIBKO C MOMOIIBIO TPYIIN HII MTHEB-
MOHAacoca, a HE PTOM.
12. HarpeBaTh pacTBOpHI Ha IUIMTKE CIEAYeT TOJIHKO B IMOCYJE M3 XUMHUECKOTrOo CTekia 0e3
npoOkwu. Ilpu sToM mocyna nomwkHa OBITH CyXO# cHapyku. bpatb Harpersie mpeaMeTsl HeoOXo-
JUMO C TIOMOIIIbIO TIOJIOTEHI[A WIIK CHEIHATbHBIX HAMaIbYHUKOB.

3HaKoMcmeo ¢ nocyooil u 06opyoosanuem a1adbopamopuu

IMocyna. Jlns paboThl MOIYMUKPOMETOIOM OOBIYHO MPUMEHSIOT MEPEHOCHOM IITAaTUB C
Habopom peakTrBOB. OH UMEET TATH MOJIOK C THE3JAaMHU JUIs KaneJbHUIl. B HIKHEH JacTu ero
MMEETCs BBIIBIDKHOM SIIUK 711 XpaHEHUs! TUTJIeH, PUIbTPOB, MHAUKATOPHON OyMaru u Jpyrux
HEO0OXOAUMBIX TIpeaMeToB. Jjist paboThl Takke HEOOXOIUMO UMETh IITATHB JJIsi TPOOUPOK, Me-
TaJNTMYECKUH MITaTUB C KOJbIIAMH M acOECTUPOBAHHBIE CETKH, TUTENbHBIE UMb, IEHTPUPYTY,
MUHIET, AepKaTeIu I TPOOUPOK.

[TpoOGupku NPUMEHSIOT IByX TUIIOB: KOHUYECKHE — IIEHTPUQYKHBIE — HA 3-5 MJI U XUMHU-
Yyeckue — Ha 3-5 M.

KanenpHble, unu KanuuisipHbIe, MUMETKH TPUMEHSIOT AJISl B3ATHUS P00, OT/IEICHUS pac-
TBOpA OT OCaJIKa MOocje NEHTPUPYTHPOBAHUS, TIPOMBIBAHHUS OCAKOB U T.I.

Crakanbl xumudeckue Ha 10-15 M MCTIOIB3YIOT MPU HEOOXOJUMOCTH TIPOBOAUTE PabOTy
CO CPAaBHHUTEIILHO OOJILIIUMU 0ObEMaMH.

Jlis BBIMOJMHEHHs] [BETHBIX PEaKIMd, COMPOBOXKIAIOIINXCSI XapaKTepHOU OKpacKou
0CaJika WJIM pacTBOPa, MOKHO HCIIOJIb30BATh YAaCOBBIE CTEKIIAa JUAMETPOM 4-5 cM U ¢ BO3MOXKHO
0O0JbIIIel BBITYKIOCTHIO.

[Tnockue mpeaMeTHbIe CTeKIIa CITyKaT Ui MUKPOKPUCTAJUTOCKOITMYECKUX peakimid. Pa3-
Mep ctekna 15x75 mm. PekomMeHiyeTcst olb30BaThCsl TOHKUMU MPEAMETHBIME CTEKIaMH, TaK KaK
IIPH MTPOBEICHUH PEaKIMK 9acTO MPUXOTUTCS MPUOETaTh K HarpeBaHUIO.

dapdopoBbie YAIIKU BMECTUMOCTBIO 5-10 MJT CITy’KaT /AJisi BEITApUBAHUS WM HarPEeBaHUS
pactBopoB. @aphopoBHIe TUTIIU MPHUMEHSIOT JIJIS CTUTABIICHHUS HEPACTBOPUMBIX BemlecTB. CTyIKH
dbapdopoBbIe WK araToBbIC MPUMEHSIIOT 711 U3MENbUEHUS PO0.
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Jlj1g momyMuKpoaHanu3a NPUMEHSIOT TPOMBIBAJIKH, HO BMECTUMOCTD KOJIOBI KeJIaTeIbHO
umethb Hebounbyto — 100-150 mo.

CrexnsHHBIC TTAJOYKH JOJKHBI OBITH AuameTpoM 1-1,5 mm, mmmHoN 80-100 MM, ogHA U3
NAJI0YEK JI0JKHA UMETh PE3UHOBBIM HAKOHEYHHUK.

Ouucrka xumuueckoi nocyabl. Bes crexnsnHas u gapdoposas nocyaa JokHA OBITH
TIIATEJIBHO BBIMBITA. YacTO NpUCYTCTBHE JJaXKe OYEHb MAJIbIX KOJIMUYECTB 3arpsi3HEHUI HCKaXKaeT
pe3yNbTaT peakluu, YTO CO3/IaeT HEYBEPEHHOCTh Y pa0OTAIOIIEro WK BeIET K OMIMOOUHBIM 3a-
kiroueHusM. [locyay cHayasia mpoMbIBatOT C MOMOUIBIO €pIlia COAOBBIM PACTBOPOM, IOCJE YETO
OIOJIACKMBAIOT HECKOJIBKO Pa3 BOAOIPOBOAHON BOJOM U, HAKOHELl, JUCTUIINPOBAHHOMN BOJION U3
VHIUBUyaJIbHOM IPOMBIBAJIKU. B TOM ciydae, Korjga MEXaHUYECKOE JIEMCTBUE HE JAET MOJI0XKH-
TEIBHOIO pe3yJibTaTa, MPOOUPKU 00pabdaThIBalOT MOIOIIMMH KUIAKOCTIMH: XPOMOBOW CMECHIO
(pactBop muxpomara kanus K2Cr07 B cepHoii kucnore (p=1,84) uiau TEMIbIM IIETOYHBIM pac-
TBOpoM TepManranata kanuss KMnQOs, win TemibiM MbUTbHBIM pacTBopoM. (OcrtoposkHo! Xpo-
MOBasi cMeCh MOKeT MPUYMHUTH 0xo0r!) [locie 06paboTKN KakoH-THO0 MOIOIIEH KUIKOCTHIO
MOCYly MPOMBIBAIOT (HE MEHee 5 pa3) BOAOINPOBOJIHON BOIOMH, a 3aTeM 2-3 pasza ONoJIACKHUBAIOT
JTUCTHILTUPOBAHHOM BOIOH. I OTHOTO yAaNeHUS KUAKOCTH IPOOUPKY HITH KOJIOY CIIeyeT He-
CKOJIBKO pa3 OCTOPOXHO BCTPSIXHYTh HAJl PAKOBUHOW WJIM CJIETKa yAApUTh MaJIbLIEM, JIepKa IIpo-
OMpKY BBEPX JTHOM.

CrakaHbl, YaCOBBIE CTEKJIa, CTEKJIIHHBIE MMaJ0YKU U (ap(opoBbIe YAIIKU TAKKe MOIOT BO-
JIOTIPOBOJHOM BOJIOM, YJAJIUB IIPUCTABIIME YACTHUIBI €PLIOM, 3aTEM JAUCTHILIMPOBAHHOW BOJOM.
BbIMBITBIE CTaKaHBI CTaBSAT BBEPX JHOM Ha (QUIBTPOBANBbHYIO Oymary Uiy nojoreHie. Yuctoie u
CyXHe CTEKJISIHHbIE MMAJIOUKHU XPAHAT B IPOOUPKE UIIU CTAKaHE.

[Iunerku MOIOT, IPEIBAPUTEIBHO CHAB C HUX PE3UHOBBIE Koymauku. CHavaa ux noJcraB-
JISIOT MOJ1 CTPYIO BOJIOIIPOBOIHOM BOJBI, @ 3aTEM YAAJSIOT NPUCTABIINE 3€pHA Ocajika GUIbTPO-
BaJIbHOU OyMmaroii, CBepHyTON B KTyTHK. OUHILIEHHbIC MUIIETKHU OIMOJIACKUBAIOT BOJOIPOBOIHOMN
U JUCTHWILIMPOBAHHOW BOJOM.

Pe3nHOBBIE KONMAYKY MPOMBIBAIOT JUCTUIUIMPOBAHHOM BOAOWM M, HAaJEB UX Ha MUIIETKH,
YAAISAIOT U3 HOCUKOB IUIIETOK OCTABLIYIOCS KUIKOCTb.

Texnuka evinonnenus 1ad60pamopHvix pabom

Peakuun B npodmpke. Mccnenyemsiii pactBop (2-3 Kamin) BHOCAT B NMPOOUPKY Tak,
4TOOBI KOHUMK KareJIbHON MPOOMPKU HE KOCHYJICS CTEHOK nMpoOupku. CoOiitojast yCIIoBHsI IpOBe-
JIEHUS peaKkuu, NpudasisitoT 2-3 Kamm pacTBopa peareHTa. HabmronaroT BHemHMM 3 dexT pe-
aKII1H.

Mukpoxkpucraiockonuyeckas peakuus. Kamio uccieayeMoro pacTBopa nomMemaroT
Ha YHUCTOE U CyXO€ NPEIMETHOE CTEKJIO, PSJOM IOMEUIAI0T KAILIK peareHTa U COEIUHSIOT MX
cTekJITHHOU manoukoi. Kamis nomkna ObiTh HeOombiion (d=5-10 mm). Ilox mMukpockornom
HaOmroaT hopMy KpuctauioB. HabtoieHre HauMHaOT Yepe3 HEKOTOpoe BpeMsl 1ociie BHECe-
HUS peareHTta. B pa3nuuHbIX TOUKaX KaIuld YCJIOBMSI POCTa KpUCTAIIOB pa3nuuHsbl. [lo nepude-
puH, T1e B OOJIBIION CTENIEHN HCIapseTCsl paCTBOPUTEIb, KPUCTAIUIBI 00pa3yloTcs B IEPBYIO OUe-
peab. B nienTpe karmu, riae ucnapeHue He uMeeT OOJIbIIOro 3HAaYeHMsI, KPUCTAJUIbI MOSBISIOTCS
MO3XKeE.

Kaneabnble peakuun. Kamao peareHTa HAaHOCAT Ha MOJOCKY (PUIBTpOBaIbHONU Oymaru
KalWIISpOM (KOHEI JOJKEH OBbITh POBHBIM). J1J1s1 5TOT0 KOHLIOM KaMJUIspa Clerka MpuKacarTCs
k Oymare. [1saTHO noKHO OBITH Kpyriioi ¢opmbl (d=2-3 MmM). B ieHTp nomyueHHoro nsTHa aHa-
JIOTUYHBIM 00pa30M HaHOCAT KaIlIio UCCIIETyeMOro pacTBopa.

Peakuun meroaom pactupanusi. Hebobiioe KoJIM4ecTBO HCCIeyeMOro BEeLecTBa pac-
TUPaIOT Ha (papPopoBOil MIACTUHKE UM B CTYIIKE C IPUMEPHO PAaBHBIM KOJIMYECTBOM TBEPIOTO
pearenTa. Ecnu B HccneayeMoM BellecTBE MPUCYTCTBYIOT MOHBI OOHApYKMBAEMOTO AJIEMEHTA,
pacreprasi cMech IpUOOPETAET XapaKTEPHYIO0 OKPACKY MPOAYKTA B3aUMOJEHCTBHS ATUX MOHOB C
PEreHTOM.



16

HarpeBanue u BbinapuBaHue. [Ipu npoBeneHn MHOTHX peakiuil TpeOyeTcsl HarpeBa-
Hue. HarpeBath pacTBOpHI B MPOOHPKAX HA OTKPHITOM IUIaMEHH TOpPENKH Hemb3s. [loaTomy mpo-
OMpKHU C PaCTBOPOM HArpeBaroT B BOJSHON OaHe, T.€. B COCYE, 3alI0JIHEHHOM KMITALIEH TUCTUII-
JMPOBAaHHOM BOI0M. Ecii Heo6xoanMo HarpeTh O0JIbIIONH 00beM pacTBOpa B CTaKaHe MITH KOJoe,
HarpeBaHue BeyT Ha ra30BOM ropesike, IOCTaBUB CTAKaH WM KOJIOY Ha acOECTUPOBAHHYIO CETKY.

BrinapuBanue pacTBOpPOB /JIsl UX KOHLIEHTPUPOBAHUS WIH YIIapUBaHUS 10CYXa IPOBOJAAT
B (ap(opoBBIX HalIKax WIM TUIISAX. PEKOMEHyeTcsl BBIIOIHATH 3Ty ONEpaltio Ha NECOYHBIX
Oansix moj TAroi. PactBopeHne cyxoro ocraTka cieayeT IIPOBOAUTH MOCIIE OXJIAXKICHUS YallKu
WJIN TUIJIS, MHAYE ITPOU30iIeT pa30OphI3ruBaHue.

Ocaxnenue. /[ noayuyeHus ocajka K HECKOJBKUM KalUIIM HCCIIELYEMOIO pacTBOpa,
0OBIYHO B HEHTPU(PYHKHOH IPOOUpKE, TPUOABIIAIOT MUIETKON YKa3aHHOE YUCIIO Kalleslb peareHTa,
IIPEJIBAPUTENBLHO CO3/1aB HYKHbIE ycinoBus. [locie cinuBanus nccieryeMoro pacTBopa U peareHra
CoJepKUMOE MPOOUPKH HEOOXOAUMO TLIATEIbHO IIepeMelIaTh U, €CJIU HyXKHO, HArpeTh Ha BOJS-
HOU OaHe.

IIpu pa3neneHuy MOHOB HEOOXOJUMO MPOBEPHUTH MOJHOTY ocaxaeHus. s nmpoBepku
MOJTHOTHI OCAXKICHHS MOCIE IEHTPU(PYTrUpOBaHUS BBIICIHMBILETOCS OCAIKa K MMPO3pAauHOMY pac-
TBOpY IPpUOABIAIOT KAl peareHTa Eciu pacTBop ocTaeTcs Npo3padHbIM, OCAXKJIECHHE TOTHOE.
B npotuBHOM cilydae onepanuio ocaxaeHusl IOBTOPSIOT.

Otaesienne pacTBopa ot ocaaka. OcaJlok OT pacTBOpa Yallle BCEro OTACIAIOT LeHTpUdy-
THPOBAHUEM C TTOMOIIBIO AJIEKTPUUYECKHUX IEHTPUDYT.

ITpu nosp3oBaHNM LIEHTPUDYTOM HEOOXOAMMO COOJIIOIATh CleAyoIre IpaBuia. s neH-
TpU(PYTUPOBAHUS CIEAYET UCIOIb30BaTh KOHUYECKHE MPOOUPKHU, [0 BO3MOKHOCTH OJJUHAKOBBIE
1o pasmepy u ¢opme. Kuakocts B IpoOUpPKY HAJIMBATh HAJ0 TaK, YTOOBI YPOBEHb €€ ObLT Ha 6 —
8 MM HIDKE Kpasi BO M30eXaHue MOMaaHusl KHUIKOCTH B THIIB3Y HEeHTpUudyru. s coxpaneHus
OanaHca Kaxxaas npoOUpKa, coeprkalas npoody, JoKHA ObITh ypaBHOBELIEHA JPYTroi mpooup-
KOH, cojiepxaiieil mpuOIM3uTENbHO paBHbI 00beM BOJbL. [IpeoXpaHUTENbHYIO KPBILIKY 1I€H-
Tpu(yru Henb3si OJHUMATH /10 €€ IOJIHON OCTAHOBKHU.

[Tpu nenTpudyrupoBaHum ocaaku cOOMPAIOTCs B KOHMYECKOM KOHIIE MpoOupku. IIpo-
3payHbIi PaCTBOP CIMBAIOT C OCAJKa UM OTOMPAIOT MUIIETKOM.

OuibTpoBanue uepe3 OymaxkHbl ¢uiabTp. Kycouek ¢uiabTpoBanbHON Oymaru CKIiajbl-
BAIOT BUETBEPO, 0OPE3al0T HOKHUIIAMU 110 KPYTOBOM JIMHUM C YYETOM pa3Mepa BOPOHKHU, OJAUH
CJIOM OTAENSAIOT OT TpeX APYTUX U MOJYYEHHBIH KOHYC BKJIAJbIBAIOT B CTEKJISHHYIO BOPOHKY.
OunpTp 00pe3ar0T ¢ TAKMM PacyeTOM, YTOOBI OH HE JOXOIMJI J0 KpPaeB BOPOHKH Ha 2 — 3 MM.
BiioxxeHHbII1 B BOPOHKY (QUIBTP CMauMBaIOT JUCTHJIIMPOBAHHOW BOAOM M HAuMHAIOT (QUIBTPO-
BaTh.

IIpombiBanue u pacrBopenue ocagka. OTIEICHHBIN OT XKUAKOCTU OCAIOK COAEPIKUT
UMEBILHECS B PaCTBOPE KOMITOHEHTHI. [l JOCTHXKEHMS TOJIHOTO pa3fesieHHus 0caJoK HeoOXo-
JTUMO TIPOMBITh. OOBIYHO MPUMEHSIOT AUCTHITUPOBaHHYIO Body. [Ipu oTnenenuu ocajka IeH-
TpU(yrupoBaHUEM KUIKOCTh (LEHTPUQYTAT) OTACNISAIOT MUIETKOM U K ocaaky nobdasistor 1 —1,5
MJI TUCTUJUTMPOBAHHOM BOJBI (MM CIIEHMAIbHONW MPOMBIBHOW YKUAKOCTH), TIIATEIBHO IepeMe-
[IMBAIOT CTEKJISTHHOM MaJOYKOW, MOMENIAIOT MPOOUPKY B BOoAsAHY0 OaHro. [locne HarpeBaHus B
Te4eHHe | MMH. MOJIY4YEeHHYI0 cCMech CHOBa LeHTpUudyrupyroT. Ocaok Ha GUIBTPE MPOMBIBAIOT
JUCTUTUPOBAHHOM BOJOM M3 MPOMBIBAJIKU WIITH U3 TPOOUPKHU.

PacTBOpeHue ocaaka mpou3BOAST WK B MpoOUpKe, UK Ha GUIIbTpeE, 100aBIss MO KaIUIsIM
pacTBOpuUTENb (PACTBOPHI KUCIIOT, LIEJIOUEH MM coJiel) U MOMENINBas CTEKISIHHOM MalouKoi
(ecru ocaIoK HAXOAUTCS B IPOOUPKE).

Opzanuzayun padouezo mecma

[IpaBuibHas opranuzanus paboyero Mecra — 3aJI0T IPOAYKTUBHOM paboThl XMMHUKa-aHa-
JIUTHKA, OT KOTOPOM 3aBUCUT TOYHOCTb U HA/IEKHOCTD BBINOIHIEMBIX aHAJIU30B.

OcHoBHOE paboyee MECTO XMMHUKa-aHAIUTHKA — JJabopaTopHbli ctos. Ha nabopaTopHoM
CTOJIE HEOOXOJIMMO MOCTOSIHHO COOJI0/aTh MOPSAJOK U YUCTOTY. HyX HO CTpeMUTBCS K TOMY,
yTOOBI IPUOOP, TOCY 1A, MHAUKATOPHI BCET1a HAXOAUIUCH Ha 00bIYHOM MecTe. CTapaiiTech cpasy
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K€ IIPOTEPETh 3arpsi3HEHHBIN Yy4acTOK CTOJa, BBIMBITH MCIIOJIb30BaHHYIO nocyay. Jist aToro He
00513aTeNIbHO XKAaTh OKOHYAHUS paboThI.

Yucrora XUMHUYECKUX PEAreHTOB — 3aJI0T IPAaBUIBHOIO aHanu3a. Henb3st MeHATh MpoOKu-
NUNETKH y CKJISIHOK C peareHTaMu WJIM BBUIMBATh (BBICHINATh) HEUCIIOIH30BAHHBIC BEIIECTBA B
00111y10 OCyy, B KOTOPOI OHM XpaHUIMCh. [{j1s KaXK10ro peareHTa JoKHa ObITh OT/AEIbHAs TH-
neTKa Win mmarenb. [[pu BHECeHUH BelecTBa B MPOOUPKY MM CTaKaH HY)KHO CTapaThCsl, YTOOBI
IUIETKA WIK IIaTelIb He IPUKACAINCH K MX CTEHKaM.

2. AnanumuuecKkue peakyuu KamuoHo8 nepeoll anaiumuiecKoll 2pynnsl no KUC10mHo-0c-
HOBHOIUI Knaccuguxkayuu
Henb. [103HAKOMUTBCS C KAYECTBEHHBIMU PEAKLUAMY KaTHOHOB IIEPBOU aHAJIMTUYECKON
IpyMIIbL.

[epByt0 aHAIMTHYECKYTO TPYIIITY COCTABIAIOT KATHOHBI IIEIOYHBIX METAJIIOB M aMMOHUSI:
K*, Na*, Li*, NHs". O61muM aHanuTHYeCKUM IPU3HAKOM DTOM MPYIIILI ABJISETCS OTCYTCTBHE IPYII-
MIOBOTO PEaKTHBA.

Jlutuii, HaTpuii U KaJaui BXOJST B IIEPBYIO IPYNITY MEPUOIAYECKON CUCTEMbI XUMHYECKUX
anemenToB Jl. . MenneneeBa u 00:1aar0T SPKO BBIPAKEHHBIMUA METAJUTMUYECKUMH CBOHCTBAMHU.
WX MOHBI UMEIOT 3aKOHUEHHBIC BOCHBMUAIJIEKTPOHHBIE 000JI0UKH. [MIPOKCUABI JIUTHUS, KaIUs U
HATPUS — CUIIbHBIC IEJIOYH, KOTOPHIE B BOJHBIX PACTBOPAX MOJIHOCTHIO0 HOHU3UPOBaHbI. COJH JIH-
THUS, Kalusg U HaTpus, oOpa3oBaHHbIE cIaObIMU KHCIOTaMH, MOABEPraloTCs TMAPOIM3Y, U pac-
TBOpHI UX uMetoT pH > 7. Conu ke nx, 00pa30BaHHBIE CHIIBHBIMU KHUCIOTaMH, HE TIOJIBEPTatOTCS
THJIPOJIU3Y, U PACTBOPBI UX UMEIOT HEUTPAIbHYIO PEAKIIMIO.

PactBOop amMmmMuaka B Bozie (ruJIpoKcHul aMMOHMs) — cinaboe ocHoBaHue. Coinun, oOpa3oBaH-
HbI€ UM M CWJIBHBIMU KHCJIOTaMH, MOJBEPraloTCs r’UApPOIN3y, U pacTBopsl UX uMeroT pH < 7. B
OTJIMYHUE OT COJEH JINTHS, KK M HATPUS COJIM aMMOHUS pa3jararoTcs NPy HarpeBaHUH, a MO-
3TOMY MOTYT OBITh y/aJ€HbI IPOKATMBAHHEM. JTO CBOMCTBO COJIEH aMMOHMSI MUCIIOJIb3YeTCs JUIs
yaanenus karTuonos NHy".

BosibIMHCTBO coJIeil KaTHOHOB MEPBOM AHATUTUYECKOM IPYMIIbI XOPOLIO paCTBOPUMBI B
BOJIC, 32 HCKJIIOUYECHHEM MaJOpacTBOPUMBIX COJIeH, OOpa30BaHHBIX KPYHHBIMH aHUOHAMH
(KHC4H40e¢, NaK>[Co(NO2)s], NaH2SbO4) u coneii utus.

KaTtnoHbI IepBoii TpyIITEI HE TPOSIBISIOT CIIOCOOHOCTH K KOMIUIEKCOOOPa30BaHHIO, MOTYT
TOJIbKO BXOJUTh BO BHELIHIOIO c(hepy KOMIUIEKCHBIX COEIMHEHHH. XapaKTepHbIMH peaKIUsIMU
ITHX MOHOB SIBJISIFOTCS PEaKIIMK OOMEHa.

JUist KaTUOHOB JIUTHUS, KaJlUsl M HATPUS XapaKTEPHbI pEaKkIMK OKPALIMBAHUS TJIAMEHH.
3apanue: OhopMuTh paboTy « AHATUTHYECKUE PEAKIIUA KATHOHOB MEPBON aHATUTHYECKOM
TPYIIIBI IO KHCIOTHO-OCHOBHOM Kiaccudukanuu» (OcHoBHas nutepatypa: [3] ctp. 344-353).

Ilpasuna oghopmnenun nabopamopnozo sxcypnana

Kaxplif cTyIeHT JOKeH BeCTH JIabopaToOpHBIN skypHall. Bee 3anucu gomKHBI ObITh YeT-
KAMU U aKKypaTHBIMU. B jKypHalie 3amuceIBaloT cXeMy MPOBEACHNUS aHAIN3a, PE3yIbTaThl Pa0OTHI
U ypaBHEHUs] XMMHMUYECKHX peakiuil. Huke npuBoasTcst mpuMepHble (OpMBbl 3alIUCH IPOJIETaH-
HBIX paboT MO0 KaYeCTBEHHOMY aHAJIH3Y.

Jlabopamopunaa paboma Ne
Yacmmuvie peakyuu Ha...

Pearent YpaBHEHHE peaKINU Ha6nronenus

3.Ananu3z cmecu KaMUOHOE NePeoIl AHAIUMUYECKOU ZPYRNbl
Heab. M3yunTs cxeMy U METOAMKY aHAJIM3a CMECU KATHOHOB IIEPBOM aHAJIMTUYECKOU I'PYIIIIHL.
KaTtroHbI nepBOil AHATUTUYECKON TPYIIIBI HE UMEIOT TPYyIIIIOBOIO pEeareHTa.
KarnoHs! 1MTHS 1 aMMOHMS MELIAIOT OTKPBITHIO KATHOHOB KAJIUS M HATPUs U IOATOMY BHAUaJIE 6
0mOenbHbIX NPOOAX AHATU3UPYEMOT0 PACTBOPA OTKPBIBAIOT KATHOHBI JIMTUS U aMMOHHUS, T10CIIE
YEro 3TU KaTHOHBI YJAJISIOT, @ B OCTATKE OTKPBIBAKOT KATUOHBI HATPUS U KaJIUS.
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ObHnapyscenue kamuonog aumusi. KaTHOHBI TUTHS OTKPHIBAIOT PEAKIUEH C PacTBOPOM
nBy3amenieHHoro oprodocdara narpus NazHPO4 u HeliTpanbHOI nimn cabo HeHTpanbHOM cpeze
— obpasyercs 6enbiii ocagok oprodocdara sutust LisPOa.

ObHapyscenue kamuonog ammonus. KaTnoHbl aMMOHUS OTKPBIBAIOT 110 BBIJICIICHUIO aM-
MHaKa I0cJie TPUOaBICHNS K paCTBOPY IIEIOYN M HATPEBAaHUU 3TOTO PACTBOPA.

Yoanenue kamuonos numus u aumonus. ECIi KATHOHBI IUTUS U aMMOHUS OTKPBITHI B aHA-
JTU3UPYEMOM PACTBOPE, TO UX yIAJISIIOT.

Omoenenue kamuonos aumusi. OTOUPAIOT HEOOIIBIIYIO MTOPIUS AHATTUZUPYEMOTO PacTBOpa
N00aBISIFOT aMMHAK, 3TaHOJ, JBY3aMeIIeHHbIH oprodocdar HATpus u OTHENAIOT 00pa3oBaB-
mmiics ocasok oprodocdara mutus neHTpudyrupoanueM. IIpoBepsIOT MOTHOTY OTACICHHS Ka-
THOHOB JINTHS.

Yoanenus xkamuonoe ammonus. KaTHOHBI aMMOHHS MOXHO YAAJIHUTh M3 PacTBOpa, MOIy-
YEHHOT'O 110CJI€ OTAEICHUS! KATHOHOB JINTHSA, PA3IMYHBIMU CIIOCOOAMHU: TEPMUUECKUM PA3JIOKe-
HHUEM, KUISTYCHHEM pacTBOpPa C IEI0YaMH, CBA3BIBAHHEM B PACTBOPE B T€KCAMETHIICHTETPAMUH
(ypoTponuH) npu peakiuu ¢ GopMaabIaeTUI0M.

ObHapyscenue kamuonos kanus u Hampus. KaTnoHbl Kajaust 1 HATPUSL OTKPBIBAIOT C TIOMOIIBIO
PEaKTHUBOB HA ATU KaTHOHBI.
3aganue: OdopMuth paboTy «AHaIN3 CMECH KAaTHOHOB MEPBOM aHAUTHYECKOH rpynmnb (Oc-
HOBHast jqutepatypa: [3] crp. 324-336).

Konmponvnas 3a0aua na ananusz cmecu KamuoHos. ..

No Uccnenyemoe Pearent Hab6mronenus BriBon Cocras CocraB
/1 BEIIIECTBO ocajika pa-pa

Bomnpocel 1u1st CAaMOKOHTPOJIA.
1. ITouemy OTKpbITHE KaTHOHOB Kamus rugapotaprparom Hatpus NaHCiHsOe momxno mpoBo-
JIUThCA B HEUTpaabHOU cpene? Hanummre ypaBHEHHE peaKiny.
2. ITouemy ocaxnenue karuona Na* B Buze auruapoanurumonata NaH2SbOs 10/kHO mpoBo-
JIUTHCA B HEUTPAJIbHOM, a HE B KUCJIOW WJIU IIEJIOYHOU cpeae?
3. ITouemy nepen oTkpbiTueM Katnona K™ HeoOxoaumo yaanuth karnod NHa™?
4. IToueMy Ha KaTHOHBI IEPBOM AHATUTUYECKOMN IPYyNIIbI HET TPYNIIOBOTO peareHTa’?
AHaJIMTHYeCKHE PeaKIU KaTHOHOB BTOPO aHAJIMTHYECKOI rpyNnnbl.
AHaJM3 CMeCH KATHOHOB BTOPO#l aHAJIMTHYECKON IPyNIIbI.

PexoMeHnyemblil MIaH 3aHATUA:

1. AHanuTHuYecKHe PeaKIH KaTHOHOB BTOPOW aHAIUTUYECKOU IPYMIIBI IO KUCIOTHO-0C-
HOBHOM KJ1acCU(UKAIUH.
AHanuM3 cMecH KaTUOHOB BTOPOM aHATUTHUYECKOUW TPYTIIIHIL.

3. AHanuTHYeCKHe peaKIMi KaTHOHOB TPEThEeH aHATUTHYECKON TPYIIIBI IO KUCIOTHO-0C-

HOBHOM KJIacCHU(UKALINH.

4. AHanmu3 cMecH KaTHOHOB TPEThEW aHATUTUUCCKOMN TPYTIIIHL.
1. Ananumuueckue peakyuu KamuoHo8 6MOPoIl AHAIUMUYECKOU ZPYRNbL O KUCIOMHO-0C-
HO6HOUl K1accugukayuu
Henanb. [T03HaKOMUTBCS C KAYECTBEHHBIMU PEAKIIUAMHI KaTHOHOB BTOPOIM aHAIIMTHUYECKOM
TPYIIIIHL.

Ko BTOpoOii rpymme oTHOCATCS KatnoHbl Ag*, Pb?* n [Hg2]>* . ITH sneMeHTHI HaX0MATCS B
pasHbBIX Tpymmax nepuoandeckoit cuctemsl . . MenneneeBa. OHU UMEIOT MO0 3aKOHYCHHBIS
18-s51ekTpOHHBIE BHEIIHUE CIIOU, TM00 000104KH, cosiepxkatiue 18 + 2 3J1eKTPOHOB B IBYX Hapy K-
HBIX CJIOSIX, UTO 0OYCJIOBIMBAET OJIMHAKOBOE OTHOIIEHUE UX K FJIOTeHUI-HOHaM. [ pymmnoBoii pe-
areHT — COJIAHAs KUCTIOTA.

Katuonsr Ag*, Pb%", [Hg2]** pu B3anmMoseiicTBIN ¢ Heit 06pa3yioT TPyAHOPACTBOPUMBIE
B BOJIE U B Pa30aBJI€HHBIX KUCIOTaX OCAJIKH:

N
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AgNOs + HC1 — AgCl| + HNO3
Ag" + ClI'— AgCl|
Pb(NO3)2 + 2HCI — PbCl| + 2HNO3
Pb?* + 2CI" — PbCl,|
Hg2(NOs)2 + 2HC1 — HgoCl, | + 2HNO3
Hg.?* + 2CI" — Hg,Cl, |.
Cnenyer uzberaTh M30bITKA U HCIIOJIb30BAHUS KOHIICHTPUPOBAHHOW COJISTHOM KHCIIOTHI,
TaK KaKk MOTYT 00pa30BbIBATHCS PACTBOPUMBIC KOMILICKCHBIC COCAMHCHUS:
AgCl + 2HCI — H2[AgCls]
PbCl,; +HCI — H[PhClI3].
PacTBOpUMOCTB XJIOPUIOB pa3inyHa.
Tabmuna 1
PacrBopumocTh xsopuaos npu 20°C

XJ10puabl PactBopumMocTs (B 1/11)
XJopu1 CBHHITA 11,0
Xnopuz cepebpa 1,8-103
XJ1opua pTyTH 2,010

Ipu Temnepatype Bogsl 100°C pacTBOPUMOCTH XJIOpHAA CBUHIA YBEIMYUBAETCS B TPH
paza, B TO BpeMs KaK paCTBOPUMOCTH XJIOpua cepedpa 1 XJI0puaa PTYTU IPAKTUUECKH OCTAETCs
pexHed. ITO CBOMCTBO MCIONIB3YETCA Ul OT/IENIEHUS KaTHOHA CBUHLIA OT KaTHOHOB pTyTU(l) 1
cepeodpa.

Xnopu pTyTH NPH B3aUMOJCHCTBUU C paCTBOPOM aMMHaKa 00pa3yeT XJIOpUJ AUMEPKY-
PaMMOHUsA, KOTOPBI HEYCTOMYUB U PA3JIaraercs Ha MajopacTBOPUMBIM MEPKYPaMMOHUN U Me-
TaJUINYECKYIO PTYTh, KOTOpasi IPUIAET OCAIKY YEPHBIN LIBET:

Hg2Cl2 + 2NH4OH — [Hg2NH2]C1| + NH4CI + 2H20
Hg>Cl, + 2NH:OH — [HgzNH2]Cl| + NH4* +CI" + 2H,0
[Hg2NH2]Cl]— [NH2 Hg]Cl| + Hg|.
D10 M03BOJIAET OTAETHTH KaTHoH [Hg2]?* or kaTnona Ag”.
Xnopun cepebpa XOpoIIO pacTBOPUM MO/ JEHCTBUEM aMMHaka ¢ 0Opa30BaHHEM KOM-
IIJICKCHOM COJIU:
AgCl + 2NHsOH — [Ag(NH3)2]Cl + 2H,0
AgCl + 2NH4OH — [Ag(NH3)2]* + CI" + 2H20.
3apanue: OhopmMuTh paboTy « AHATUTHYECKHE PEAKIIMM KATHOHOB BTOPOUM aHAIMTUYECKON
TPYIIIBI IO KMCIOTHO-OCHOBHOM Kiaccudukanuu» (OcHoBHas nutepatypa: [3] ctp. 353-362).
2.Ananu3 cmecu KAamMUOHO8 6MOPOIl AHAIUMUYECKOU ZPYRNbL.
Heab. U3yunts cxeMy 1 METOJUKY aHAJIN3a CMECH KaTUOHOB BTOPOM aHAIMTUYECKOM IPYIIIBL.

[IpakTHuecky HET HU OJJHOTO PEAKTHBA, KOTOPHIM MOYKHO ObLIO ObI OTKPBIBATH TOT WM
MHON KaTHOH BTOPOH IPYIIIBI B IPUCYTCTBUH APYTHX KaTHOHOB. [loaTOMy HE0oOXo1umMo npume-
HUTh CUCTEMAaTUYECKUI X0/ aHaJn3a, T. €. TOCJIEI0BATEIbHO BbIACIUTD KaX bl KaTUOH U3 ITON
CMECH U 3aT€M OTKpPBIBATh UX.

K ananusupyemomMy pacTBOpy MpuOaBISIOT IBOWHONW OOBEM TPYINIIOBOTO peareHTa M
C2HsOH (a1t mostHOTHI ocakaeHHst Xjaopuaa cBuHIa). [lomyueHHy0 cMech OTQHUIBTPOBBIBAIOT.
Ocanox mpombIBarOT 2-3 pasza pactBopom HCI, a 3aTem o0pabaThiBarOT HECKOIBKUMH KaIISIMH
KuMsei Bojsl. [IpOMBIBHYIO XKHAKOCTh HCCIEAYIOT Ha IpHcyTcTBHe Pb?" peakimeii ¢ KI umu ¢
K>CrOs. Eciu nonsr Pb% 0OHApYXWJIH, TO 0CAIOK 00pabaThHIBAIOT KUIISIIEH BOIOM O TTOJHOTO
ynanenust PbClz (no mpekparenust oopazoBanus xentoro ocazaka npu aedctsun Kl mimm K2CrOg
Ha MpoMbIBHBIE BOJbI). Ocanok Ha ¢unbsTpe nocie yaanenus PbCl, o6pabaTeiBatoT KOHIIEHTPH-
poBaHHBIM pacTBopoM NHs. Jlns paspyuieHus KoMIuiekca K GHIbTpaTy Mo KaruisM MpHOaBIsioT
koHUeHTpupoBanHyto HNO3 no kucnoii peakuuu. Brimagenue 6emoro ocajika wid o0pa3oBaHue
MYTH CBUJETENIbCTBYET O MPUCYTCTBUH B aHATMU3UPYEMOM PacTBOpPE HOHOB Ag+.
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3apanue: Ohopmuth paboTy «AHAIU3 CMECH KATHOHOB BTOPOM aHAMTHYECKOU Tpymibby (Oc-
HOBHas nuteparypa: [3] ctp. 326).
3. Ananumuueckue peakyuu KAmMUoOH08 mpemueil AHATUMUYECKOU ZPDYRNbL RO KUCTOMHO-
OCHOGHOIUI Knaccuguxkayuu.
Heab. [T03HaKOMUTECS C KAUECTBEHHBIMH PEAKIUSIMU KATHOHOB TPEThEW aHAIIUTUYECKOM
TPYIIIBL.

K TpeTbeil rpyrme oTHOCSATCS KaTHOHBI METAJUIOB Oapus, CTPOHIUS, KalbIMsI. DTH dJje-
MEHTBI BXOJST BO BTOPYIO Ipymiy nepuoandeckoi cuctemsl [I.M. MenneneeBa. OHu UMEIOT 3a-
KOHYEHHBIE 8-3JIEKTPOHHbIE BHELTHUE CJIOU. XUMUYECKasi aKTUBHOCTb UX BO3PACTaeT OT KaJlbLUs
K Oapuro. B 3TOM ke HanpaBIeHUM U3MEHSIOTCS U IPYTHUe CBOIMCTBA, HAIIPUMEP PacTBOPUMOCTh
coJiell, OCHOBHbIE CBOWCTBA THUIPOKCUIOB U Jp. MIOHBI 3THX 371€MEHTOB B BOJIHBIX pacTBOpax Oec-
[[BETHBI.

Won SO4% ¢ katmonamu Ba?*, Ca?*, Sr?* u Pb?" o6pasyer ocajku, a ¢ KATHOHAMH JPYTUX
AHAINTUYECKUX TPYIII (B IIpesenax ONpeaesIeHHbIX KOHIEHTpaluii) ocajaka He fgaeT. Pa3dasien-
Hasl cepHasi KUCJIO0Ta — FPYNIOBON peareHT.

Comnu, 006pa3oBaHHbIE CHIIBHBIMHU KHCJIOTAMH, TPAKTUYECKU HE MOJIBEPTatOTCS THIPOIIH3Y.

Iockonbky npoussenenue pactBopumoct CaSO4 paBro 9,1 - 108, To ocaxnenue nonos
Ca2" pa36aBICHHOM CepHOH KHCIOTOH IIPOMCXOUT He TIONHOCTBIO. UTOOBI He «IIOTEPSTEY KAaTHOH
Ca?* npu aHanm3e, HEOOXOAMMO TIPOBOAHUTH TIPOBEPOUHBIE peaKiuy Ha kaToH Ca’' mocne oca-
KJICHUS] KATHOHOB TPETHEH TPYIIITBI TPYIIIOBBIM PEareHTOM HITH BECTH OCAXKICHHE KATHOHOB 3TOM
TPYIIBI CMECHIO CEPHOM KUCIOTHI € 3TaHOIOM. C OBBIIIIEHHEM TEMIIEPATyPbl pACTBOPUMOCTb CO-
aeit BaSOs, SrSO4, CaSO4 u3meHsieTcst Maiio, 0ojiee MOJTHOE 0CAXKICHUE TIPOUCXOINT MPH CTOS-
HUU B TeueHue 20 MUHYT.

KapOoHnat HaTpus u aApyrue pacTBOPUMBIE COJM YTOJbHON KHUCIOTHI JAIOT C KATUOHAMU
Ba®*, Ca?*n Sr?* 6exnsle ocanxu, pactBopumslie B kuciorax (HCIl, HNOs, CH3COOH).

Jlist KaTHOHOB Oapusi, KaIbIHS M CTPOHIUS XapaKTePHBI PEaKIIMH OKPAITUBAHHS TUIAMECHH.
3aganue: OdopMuTh paboTy «AHATUTHYECKUE PEAKIINH KATHOHOB TPEThEH aHaTUTHYECKOM
TPYIIIBI 10 KUCIOTHO-OCHOBHOM Kiaccudukaium» (OcHoBHas muteparypa: [3] ctp. 362-371).

4.Ananu3 cmecu KaMuoOHO8 mpemoeil AHATUMUYECKOU 2PYNNbL.
Heab. U3yunTs cxemy 1 METOJUKY aHAJIM3a CMECH KaTUOHOB TPEThEW aHAIMTUYECKON IPYTIIIbL.

BBuay Toro, 4ro AMXpomar Kajaus JaeT OCaJOK TOJBKO ¢ KaTHOHOM Oapusi, TO OOBIYHO
KaTHOHBI OapHsi OTIENSIOT OT KATHOHOB KaJIbLUSl U CTPOHLIMA 3TUM peareHToM. IIpu sTom katu-
OHBI 0apus NEPeXOoasT B 0CAJ0K, a KATHOHBI KaJIbIMs U CTPOHIMS OCTal0TCs B pacTBope. Ocanok
OT(QUIBTPOBBIBAIOT U MPOBEPSIOT MOJTHOTY OCAXKICHUS.

K vyactu punbTpaTa 106aBIASIOT TUIICOBYIO BOAY M HArpeBaroT Ha BOJASHON OaHe, eCiy BbI-
najetT Oelnblil 0casiok, TO B pacTBOPE HAXOATCS KATUOHBI CTPOHIIHSL.

Ecnu B pacTBOpe ecTh KaTHOHBI CTPOHLIUS, TO K (QUIBTPATy, KOTOPBII HE COAEPIKUT TMII-
COBOM BOIBI, TOOABJISIFOT PACTBOP KapOOHATa HATPUS M OTAEIISIOT 0CAI0K KapOOHATOB CTPOHITUS
U Kanblus. [IpoMbIBaOT 0caiok AUCTUILTMPOBAHHOM BOJION U pacTBOPSIIOT B YKCYCHOM KUCIIOTE.
K pactBopy no6aBistot cynabhat aMmmoHus. KaTuoH cTpoHIUS AaeT 0Ca 0K, a KATUOH KaJblUs, B
3HAYUTEIBHOM cTeNneHH, ocTaercs B pacTBope. Ocaok oTGUIbTPOBBIBAIOT. B punbTpaTe OTKpHI-
BalOT KaTHOH KaJbLIMs JEHCTBUEM OKcajlaTa aMMOHUS WM JJOOABJIEHUEM CIIMPTA WUJIM alleTOHA.
3ananue: OdopMuTh paboTy «AHAIN3 CMECH KaTMOHOB TpeThell aHanuTuueckoi rpynmsn (Oc-
HOBHas nutepatypa: [3] crp. 327 — 328).

Bonpocs! 111 CAMOKOHTPOJIA.

1) Ilpu geiicTBUM IrpyNIOBOTrO peakTHBa HAa KATUOHBI BTOPOU TPYTIIIBI MOTYYar0TCs OCaAKH — XJI0-
PHIIBI COOTBETCTBYIOIIMX KaTHOHOB. KakoBa pacTBOPUMOCTE XJIOPHJIOB B BOJIE U KaK 3TO MCIIOJIb-
3yercs B aHain3e?

2) KakoBa poJjib a30THON KUCIIOTHI IPH OTKPHITUH KaTHOHOB cepedpa?

3) Kakue npoucxonar sinenus, eciu cMmech coneir AgCl, AgBr, Agl o6paboTats BOJHBIM pac-
TBOPOM amMMHaKa?
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4) Kakue mpoayKThl peakiii 00pa3yoTcs Mpy B3auMoaecTBuu ximopuaa prytu (I) ¢ pactBopom
amMmuaka? YKaxXuTe UX XUMUYECKUE POPMYIIBI.

5) Kakue xumuyeckue COEIMHEHHsI MOIYYarOTCs MpU B3aUMOJEHCTBUM XJIopuaa cepedpa ¢ u3-
OBITKOM pacTBOpa aMMuaka? Hamummre ux xummyeckue GopMyJbl.

6) Kak M0O>XHO pacTBOpHUTH OCaJoK cyJbdaTa O6apus?

7) Kakoil ocaiok BbIIIaJaeT NEPBBIM, €CIU K UCCIETYEMOMY PacTBOPY, COAEPHKAIIEMY KaTHOHBI
Oapusi, CTPOHIIMS U KaJIbIUsl B PABHBIX KOHIIEHTPALIUAX, IOCTENICHHO IPUINBATh PACTBOP CEPHOI
KHUCJIOTHI?

8) Comnu, KakMX KaTUOHOB OKPAIINBAIOT IJIaMs Fa30BOM FOPEJIKH B JKENTO-3€JICHBIN I[BET?

9) Kakast peakiiusi OTKpBITHS KATUOHA KaJIbLUS SIBIISIETCS CEIEKTUBHON?

10) Kak nmpoBoauTCS OTKPHITHE KaTHOHA Oapus B IPUCYTCTBUM KATHOHOB CTPOHLIUS U KaIbIHs?
11) Kak MO>xHO 00BACHUTH aHATUTUYECKHIA () (DEKT BhINaIeH s 0CaiKa IpH J00ABICHUH alleTOHA
K TMIcoBoH Bojue?

AHaJIM3 CMeCU KATHOHOB NePBOii, BTOPOM M TPeThell aHAJTUTHYECKUX TPYIIIL.
PexoMenyemplii MIIaH 3aHATUA:
1. AHanu3 cMecu KaTMOHOBIIEPBOM, BTOPOM U TpeThel aHATUTUYECKUX TPYIII.
2. Pemenue 3a1a4 no teme: «3aKOH JEHCTBUE MAacC KaK TEPETHUECKasi OCHOBA KAU€CTBEHHOTO
aHaIn3ay.

1. Ananu3 cmecu KamuoOHO8 NePeoil, 6MOPOI u Mmpembseil AHATUMUYECKUX ZPYN.
Heab. M3yunTh cXeMy U METOAMKY aHaAJIM3a CMECH KAaTHOHOB IEPBOM, BTOPOH U TpeThel aHanu-
TUYECKUX TPYTIIL.

Hccnenyemblit pacTBOp, coiepKaliuii CMeCh KaTHOHOB TPEX aHAIUTHUECKUX IPYIII, MO-
XKeT OBITh ¢ 0caaKoM U 6e3 ocanka. [ToaToMy paszimuuaroT ABa ciydas: pacTBOpP C OCaJKOM H pac-
TBOp O€3 ocajka.

PactBop 0e3 ocanka
B otnenpHol poOe OTKpBIBAIOT KATHOHBI aMMOHMSI HATPEBAHUEM C PACTBOPOM aMMHaKa.

AHanusupyemyro cMech AeAT Ha 2 yacTy. [IepByro yacTh UCIIONB3YIOT JUIsl KOHTPOJIbHBIX
onpenenenuii. K apyroii yactu pactBopa J00aBIsIOT CONSHON KUCIOTHI. Ocaiok QUIBTPYIOT U
IIPOMBIBAIOT JUCTHJLIMPOBAHHON BOJIOM MOJKHUCICHHON COJITHON KMCIIOTOM.

Ocangok (1) X7I0pUIOB aHATU3UPYIOT Kak IMPH aHaJIM3€ KAaTHOHOB 2 aHAIUTHYECKOM
TpYTIIIEL.

@unbTpat (1) conepkUT KaTHOHBI | U 3 aHATUTUYECKUX TPYII U HEKOTOPOE KOJINYECTBO
cBuHua. K ¢unprpary n1o0aBisior cyibpaT aMMOHHUS U HarpeBaroT Ha BOASHON OaHe, AlOT OT-
CTOSITHCS U (PUITBTPYIOT.

Ocanoxk (2) oopadateiBatoT 30% pacTBOpOM arerata aMMOHHUS TIPU HarpeBaHUU IS TIOJI-
Horo Y paneHus cyibdara cBuHua. Ilocne aToro ocanok (3) cynbhaToB CTpOHIUS, OapHst U Kajlb-
11 IPOMBIBAIOT IMCTHIIIMPOBAHHOM BO10M 2 pa3a, nepeHocAT B (appopoBbIi TUTEND U, 100aBUB
KapOoHaTa Kajus (HachIEHHBIN pacTBOP) KUMATAT 5 MuHYT. [locne oxnaxxaeHust 100aBsAIOT TU-
CTUJUTMPOBAHHOM BOJIBI, TAIOT OTCTOSITHCS M KUIKOCTh CIIMBAIOT. 3aT€M CHOBA JI00ABIISIOT KapOo-
HaTa KaJius ¥ KUIATAT. JKuAKOCTh CIIMBAIOT, a 0Ca/10K (4) MPOMBIBAIOT BOJIOM, @ 3aT€M PacTBOPSIOT
B YKCYCHOM KHCJIOTE.

Kartuonsl 0apus, CTpOHIMS U KaJIBIUS OTKPBIBAIOT 110 CXEME aHallu3a CMECH KaTHOHOB 3
TpYTIITEL.

BosBpamaemcs k punbTpary (2). B HeM OTKpBIBaIOT KaTHOHBI KU M HATPUS YaCTHBIMHU
peakusMu, €clii HeT KaTMOHOB aMMOHHuA. Eciu ecTh B pacTBope KaTHOHBI aMMOHMSI, TO HMX
IIPEXKIE YAAISAIOT.

PacTBop ¢ ocagkom

PacTBOp B30aJITHIBAIOT U JIENAT HA JIBE YacTu. [IepByI0 HCHONIB3YIOT JJIs aHAIU3a, a BTO-

PYIO OCTaBIISIFOT JIJISl IPOBEPOYHBIX OMPEIEICHUN.
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OcaxaaroT KaTHOHBI 2 TPYIIIBI U UCCIEAYIOT 0caoK. /[ aToro 700aBistOT pacTBOp CO-
JSIHOHM KUCIOTHL. OcaZiok OT(GUIBTPOBBIBAIOT M MPOMBIBAIOT BOAOH MOAKUCICHHON COISIHOM KHC-
JIOTOH.

@unbrpar (1) aHATM3UPYIOT aHATIOTUYHO Kak U ¢puibTpaT (1) cxema aHanm3a CMECH KaTh-
OHOB TEPBOM, BTOPOI U TpeThel aHAIIMTUYECKUX TPy pacTBop Oe3 ocajaka.

Ocanoxk (1) mpombIBaroT ropsiueit Bogoi. B ¢pumbTpaTe (2) OTKpBIBAIOT KATHOH CBUHIIA.

K ocanxy (2) noGasmstor 25% pacTBOp rHAPOKCHIA aMMOHUS, IIPH ATOM B (PUIIBTPAT Tie-
pexXoauT KaTuoH cepedpa. Ecnu ocamok uepHeeT, TO 3HAYUT, B PAaCTBOPE MPHUCYTCTBYET KaTHOH
prytu (I).

B ¢unbrpare (3) oTKpbIBaIOT KaTHOH cepedpa.

Ecnu oOnapyxeH katuoH cepedpa, TO €ro He0OX0AUMO MOJHOCTHIO YIANIUTh. J[j1s 3TOrO0
0caJiok 2 — 3 paza 00padaThIBAIOT KOHIICHTPUPOBAHHEIM aMMHUAKoOM. 3aTeM mpoMbiBaroT 30% pac-
TBOPOM alleTata aMMOHHS.

B ¢unbrpare (4) mocne anerara aMMOHHS OTKPBIBAIOT KATHOH CBUHIIA.

Ocanok (4) aHanM3UpPyIOT, KaK YKa3aHo 10 cXeMe pacTBOp 0e3 ocaaka (ocamok 3).
3aganue: OdopMuts paboTy «AHAIN3 CMECH KATHOHOB TIEPBOI, BTOPOH M TPEThEH aHATUTHYE-
ckux rpynm» ([lomonaurensHas auteparypa: [S] ctp. 327 — 328).

Bonpocs! 1J1s1 CAMOKOHTPOJIS.

1) Kak oTaenuTh KaTHOHBI 2 TPYMIIBI OT KATHOHOB | U 3 aHATUTUYECKUX TPy ?

2) leiicTBHEM, KAKOTO peareHTa MOYKHO OTAEIUTh KATUOHBI 3 aHAIUTUYECKON IPyNIbl OT KaTHO-
HOB TEPBOI1 rPyIIbI?

2. Pewienue 3a0au no meme: «3aKOH 0€liCMEUA MACC KAK MeEOPemudecKkas 0CHo8a Kaue-
CMEEHHO020 AHAU3Q)
Heab. M3yunTh METOAMKY pAcYETOB HA OCHOBE 3aKOHA JICUCTBYIOLIUX Macc.
IIpumepsl pelieHUs1 TUMOBBIX 32124

Ipumep 1. BErauciuTs oTKpeIBaeMbIii MUHAMYM HOHOB Ni%', ecnm mpezensHoe pa36as-
nenne nonos Ni2*B pactBope paBro 400000 M1/T, MUHIMAJIBHBIA 06HEM PacTBOPA, HEOOXOIUMBIIA
JUISL OTKPBITUS HUKEJIS KalelbHOW peakleil ¢ TMMETUITrIInOKCUMOM, paseH 0,02 mi1.
Pemenue:

V... -10° 0,02-10°

m= min -
\Y 400000

Tpumep 2. BLUUCIUTS JOMYCTHMYIO HOPMANbHYIO KOHIEHTpaIuio noHos Crs* mpu ot-
KpeITHH MoHOB Mn?" mepcynsdarom ammonns (NH4)2S20s B mpucyTcTBHH HUTpaTa cepedpa
AgNOg3 B KauecTBe KaTaan3aTopa, eci NpeebHoe OTHOmeHHe HoHOoB Mn?* k nonam Cr* paBHO
1 : 40. OTkpeiBaeMsbIii MuEEMYM Mn?* coctasnset 0,5 MK, 11 peakuuu Tpebyercst 0,05 M uc-
CJIEZIyeMOro pacTBopa.

Pewenne:
1. Haiinem coneprkanue xpoma B 0,05 M1 nccinegyeMoro pactopa:
m(Mn?*) - npezensHOe oTHOMmEHHE = 0,5 - 40 = 20 (MKT).
2. Haiinem coneprkanue xpoma B 1 J1 ucciieryeMoro pacTBopa:
B 0,05 Mt pacTBOpa comepxkutcs 20 Mxr Cr?
B 1000 M1 « « x mxr Cr*,

=0,5-10" (mxr), nmu 0,05 MKT.

lim

Otkyna
_ 20-1000
x _—
0,05
3. BeraucianM HOPMaIbHOCTh HUCCIIEAYEMOTO paCTBOPA MO COJICPKAHUIO B HEM XpOMa:
B 111 1 1 pacTtBopa comepxutcs 17,336 r Cr*
BluxH « «04rCr’

xX= 041 0,023 (mosp/i).
17,336

= 400000 (mxkr), mum 0,4 T.
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IIpumep 3. BeuucauTs HOHHYIO CUITY M aKTUBHOCTh MOHOB B pacTBope, coaepxaniem 0,01
monb/1 MgSO4 u 0,01 mons/ 1 MgCla.
Pemienue:
NonHas cuna pacTBopa paBHa:

1=05(C1-27 +Co-25 + ...+ Ci-2?).
1=0,5(C,,, - 22 + Coop 224 Cer - 1) =0,5(0,02 - 4+ 0,01- 4+0.02 - 1) =0,07.
KoadduumeHT ak THBHOCTH MOHA MarHus (M paBHBIN eMy KO3()(DUIMEHT aKTUBHOCTH CyiIb(ar —
1oHa) HaiineM o dopmyie: Igf = -0,5zV1.
lgf=-0,5 - 4 ,/0,07 =-0,53 f = 0,30.
AHAaIOrMYHO HaX0MM KO3()(DUIMEHT aKTHBHOCTH XJIOPHUJI —MOHA:
lgf=-0,5-1,0,07 =-0,13f=0,74 .
Teneps, nonb3ysick cooTHomeHneMa = f -Cy, HAXOAUM aKTUBHOCTb KaXJJOr0 HOHA:
a(Mg?*) =0,02 - 0,30 = 0,006momb/1,
a(SOZ") = 0,01 - 0,30 = 0,003 Mo/,
a(Cl")=0.02 - 0,74 = 0,0148 mom/..

Ipumep 4. Boruuciuts xkouuenrpanuo noros H* u CN'B 0,1 M pactsope, eciu Knen =
7,2 - 1070,

Pemenue:
1.B BogHOM pacTBOpe CUHWJIbHAS KMCJIOTA PACIialacTCs Ha UOHBI:
HCN—H"+ CN-.
_[# ] fen]
UOH [HCN] .

2. O603HauMM KOHIIEHTpaNu0 HoHOB Yepe3 x, Toraa [H'] = [CNT = x, a koHuenrparms He-
noHM3UpOoBaHHBIX MoKyl [HCN] = ¢-x:

c—x ¢
Tak kak c-x—c¢,x = [H] = [CN] = /K, -€ =+/7,2:107°-01 =8,5 - 10°moun/n.
IIpumep 5. Boruncauts crenens nonnsanuu 0,1 M pactsopa HCN.

Pemenue:
1. CteneHs HOHM3ALIMU paccyrTaeM 1o (opmyie:

_ Kien
c

o

2. [ToacrasnsgeM 3HAUEHUS

-10
o= 12107 - 7507 =8,5 - 10?,

01

i 8,5 -107° - 10? = 0,0085%.

IIpumep 6. Crenens nonuszanuu 0,1 M pactBopa ruapokcuga aMMoHus paBHa 1,33%. Bei-
YUCIUTh KOHIIEHTpaluio HoHOB OH™ 1 KOHCTaHTy HOHM3AIINY.
Pemenne:
1. B Bonnowm pactBope NH4OH pacnagaercs Ha HOHBI:

NH4+OH < NH4* + OH".
2). CTerieHb MOHU3AIMHU ¢ PACCUUTHIBACM:
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IIOJACTAaBJISIEM YHUCJIOBBIC 3HAYCHMUA:

1,33-10°2 = Swer,
0

[OH] = cuox = 1,33 107 momns/m.
3.IloxacraBinss B BeipaxkeHue Kuon
[NH; ]-for -]

Ku(m:
[NH,OH |

YHUCJIOBBIC 3HAYCHUS, ITOJIydacM:

-3 -3
- 133-107-1,33-10™ _ 176 - 10°.
01

IIpumep 7. Bo CKOJILKO pa3 U3MEHHUTCS KOHIEHTpalus WOHOB Bogopoaa [H'], ecim x 1 1
0,1 . pactBopa mypaBbuHoil kuciaorel HCOOH no6asute 0,1 M pactBop ¢opmuarta HaTpus
HCOONa (yuuThiBas, 4TO CTEIEHh MOHHW3AIMK (opMHaTa MPH TAaKOM pa30aBiIecHUU OJIM3Ka K
100%)?
Pewenue:
1. OnpenenseM KOHLIEHTpAIHIO HOHOB Booposia B 0,1 M pacTBope MypaBbHHOM KHUCIIOTHI JI0 TIPH-
OaBJIeHUS COJIU:

HCOOH «> HCOO" + H*,
_ ) [HCo0™]
[HCOOH]

25(0)51

KOHHCHTpaHI/IH HOHOB BOAOPOJa MOKCET OBITH BEIYHCIIEHA I10 (I)OpMyJ'ICZ

[H*] = VKoo €= \J1,77-10™.01=
1,77-10° =421 - 10" mos/m.

2. PaccunThIBa€M KOHIIEHTPALIMIO HOHOB BOIOPO/Ia MOCIE 100aBIEHUS COJIH.

O603HaYNMM KOHLIEHTPALMIO HOHOB BOJIOPOJIa Yepe3 X,

TOT/1a KOHIICHTpanus (opMuaT-uoHoB Oyaet pasHa x + 0,1,

a HEMOHU3UPOBAHHBIX MOJIEKYJ] MypaBbUHOM KUCa0ThI 0,1 — x.
[Toncrasnsiem 3Hauenus B Gopmyny Kucoon:
x(x+ 0,1)

<L X

Kucoon = =1,77 - 104

Pacuer MOHO ynpoCTUTh, NPUHUMAsi BO BHUMaHHE, YTO 3HaU€HUE X 10 cpaBHeHMIo ¢ 0,1 maino
U UM MOXHO mpeHeOpeub. Torjaa momydnm:

x-01_ 1,77 - 10% x = 1,77 - 10" monp/x.

3. PaccuuThiBaEM, BO CKOJIBKO pa3 M3MEHHIACH KOHIIEHTpaIus HoHoB H™:
4,21-10°
177-10°

3ananue: Pemmute 3anaun. (OcHoBHas muTepatypa: [2] Ne 62, 63, 66, 67,71,122

145, 147, 161).
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AHATUTHYECKHE PEAKIIUN KATHOHOB YeTBEPTOil AaHATUTHYECKOH rPyNIbI M0 KUCJIOTHO-0C-
HOBHOM KJacCH(PUKAIMU. AHAJINTHYECKHE PeaKIIUU KATHOHOB NSATON AaHAJIUTHYECKOM
TPyNIbl 0 KUCJIO0THO-OCHOBHOM KjaccupuKkanum.

Pexomenayemsblii I1aH 3aHATHSL:

1. AHanmUTUYECKHE PEaKIIMU KATHOHOB Y€TBEPTON aHATUTUUYECKOMN IPYyMIIbl 10 KUCIOTHO-OCHOB-

HOM KJ1accu(UKALINU.

2. AHanuTHYECKHE PEaKIIMM KaTHOHOB IISITOM aHATMTUYECKOM TPYIIIbI IO KUCIOTHO-OCHOBHOM

KJIacCU(PUKAIINH.

1. Ananumuueckue peakyuu KamuoHo8 Yemeepmoil aHAIUMUYECKOU ZPYNNbL O KUCTOMHO-
OCHOGHOII Knaccugukayuu.

Heanb. [103HAKOMUTBCS ¢ KAYECTBEHHBIMU PEAKLUSIMU KaTHOHOB YETBEPTOM aHATUTHYE-
CKOM TpYIIIIBI.

K 4eTBepTOil aHAMMTHYECKOH IpyIIIe KaTHOHOB OTHOCATCA KaTuonsl AI®Y, Cr¥*, Zn?*, Sn?*,
Sn**,

Karnons! anmoMUHNS UMEIOT 3aKOHYEHHBIN 8-3JIEKTPOHHBIN BHEIIHUH C10H. XpOM SIBJIS-
€TCsl NEePEXOAHBIM 31eMeHTOM. OH HaXOAUTCS B IEPBOM MOJOBUHE YETBEPTOIO IEPHO/IA, B KOHLIE
YETHOI'O pAJla U MMEET HECKOJIbKO OTJIMYHBIE CBOMCTBA OT BCEX OCTaJIbHBIX KaTHMOHOB ITOMU
rpymmsl. Y xpoma uaet goctpoiika 3d-moxypoHsa. OH 0051a1aeT BRIPaKECHHOM CITOCOOHOCTBIO K
KOMIUIEKCO0Opa3zoBanuto. [ mapaTupoBaHHBINA TUAPOKCUIT XPOMA IT0 CBOUM CBOMCTBaM OUYEHB OJIH-
30K K TMJIpaTUPOBAHHOMY THAPOKCHLY ATFOMUHHUS.

[uHK pacmnosiokeH BO BTOPOM IMOJOBUHE YETBEPTOro nepuona. MoHbl IMHKA UMEIOT 3a-
KOHYEHHBIN 18-371€KTpOHHBINA BHEITHUN CIIOH.

AIOMUHUI 1 IUHK 00J1a/1al0T MOCTOSTHHOM, @ OCTaJIbHBIE IIEPEMEHHON CTEIIEHBIO OKHCIIe-
HUSL.

['pynmoBbIM peareHTOM Ha KaTHOHBI Y€TBEPTOM TPYIIBI SBISIOTCS TUAPOKCUI HATPUS U
rUApoKcua Kanus (B u30biTke). OOpasyroiuecs rTupoKcuIbl aM(QOTEPHBI, T.€. CIIOCOOHBI TUCCO-
[IMAPOBATH KaK IO TUITY KUCIIOT, TaK U 1O TUITY OCHOBAHMIA:

Zn(OH), <> Zn?* + 20H
H2ZnO; <> 2H" + Zn02*
MoryT pacTBOpATHCS KaKk B KUCIIOTaX, TaK U B OCHOBAHUSAX:
Zn(OH)2 + 2HCI1 <> ZnCl, + 2H20
Zn(OH)2 + 2NaOH « NaZnO> + 2H.0
BonpmMHCTBO CoJlel YeTBEPTON IPYIIIBI IOABEPTaeTCs THAPOIIA3Y:
ZnClz + HOH < ZnOHCI + HCI
ZnOHCI + HOH < Zn(OH), + HCI
3aganue: OdopMuTh paboTy «AHATUTHUECKUE PEAKIINH KATHOHOB YETBEPTON aHATUTHIECKON
TPYIIIBI 10 KUCIOTHO-OCHOBHOM Kitaccudukarmm» (OcHoBHas muteparypa: [3] ctp. 372-383).
2. Ananumuueckue peakyuu KAMUOH08 NAMOU AHANUMUYECKOU ZPYNNbL RO KUCIOMHO-0C-
HOGHOUl KNaccugukayuu.

eab. [T03HAKOMUTHCS ¢ KAUECTBEHHBIMH PEAKIIUSAMH KATHOHOB IMSATON aHATUTHYECKON
TPYIIIIHL.

K nsaToif aHanmmMTHYeCKO# rpymme oTHocATCs kaTioHkl Fe3t, Fe?*, Mn?*, Bi®*, Sb3*, Sh®*.

B aromax snemMeHTOB 3TOW rpymnmbl, TAKMX KaK MapraHel] M >Kejie30, MPOUCXOIUT AO-
CTPOMKA TPETHETO IEKTPOHHOTO ciiosi. CyphMa U BUCMYT UMEIOT 3aKOHYCHHBIC 18-27IeKTpOHHBIE
000JI0UKH.

DTH 3JIEMEHTHI, 32 UCKIIIOYEHUEM BUCMYTA U MarHus, UMEIOT IMIEPEMEHHYIO CTEIIEHb OKHC-
JIeHUs U 00Naar0T TEHACHIIMEH K KOMIUIEKCOOOpa3oBaHuI0. [ MAPOKCHIABI KATHOHOB TSATOM aHa-
JUTUYECKON TPYMITBbI, KPOME CYpbMBbI, HE 00J1aal0T aM(OTEpHOCTHIO U HE 00pa3yIOT pacTBOPHU-
MBIX AMUHOKOMIUIEKCOB. OHU KOJIMUYECTBEHHO OCAXIAAIOTCA TMAPOKCUAAMU KaJlUsl M HATPHs, KO-
TOPBIE SBIISAIOTCS TPYITIOBBIMH peareHTaMHU.
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3apanue: OhopMuTh paboTy «AHATUTHYECKHE PEAKIIUA KATHOHOB YETBEPTOM aHATMTUUECKON
TPYIIIBI IO KHCIOTHO-OCHOBHOM Kiaccudukaum» (OcHoBHas mureparypa: [3] ctp. 384-402).
Bomnpocekl 11 caMOKOHTPOJIS.

1) TonbepuTe HECKOIBKO OKHCIUTENEH, KOTOPHIMU MOKHO OKUCIMTH KaTHoHb! Cr3* B
CrO4% wm Cr.07% .

2) B xaxoii cpenie OyeT npotekats okucienue karuona Cr** B Cr®* npu B3aumopeiicTBum
€ro ¢ IePOKCHJIOM BOJIOPO/Ia ¥ IEPMAHTaHATOM Kaus?

3) Cpasuute Zn(OH), u Al(OH)s. Kakoii u3 3THX I'MIPOKCH/IOB BHITIAJAET B OCAIO0K
paHbIIIe IPH OCTOPOKHOM J00aBICHIH THIPOKCHIA HATPHUS K PacTBOPY, COAEPKAIIEMY
OJTMHAKOBBIC KOHIICHTPAIIUU KaTHOHOB?

4) Tlouemy n06aBiIeHKE XTOPHAA AMMOHHS CIIOCOOCTBYeT pacTsopenwuto Zn(OH),? Ipu-
BEJIUTE YPABHEHUS OCAKLIUM.

5) IonGepute OKMCIUTEND, ONIPEAETHUTE CPEy M COCTABbTE YPABHEHHE PEAKIMK OKHCIIE-
HHUs HOHOB Mn?* BHOHBI MAPTaHIEBOi KMCIIOTHL.

6) Kaxopa poss HuTpata cepebpa mpu okucIenuu katnona Mn?* nepcyibdara aMMonus
(NH4)2S208?

7) Hanmuue, Kakux KaTHOHOB BO3MOKHO B PACTBOPE, €CIIM MPH JEHCTBUM IEI04H Ha Pe-
AKIIMOHHYIO CMECh, COJICPKAIIYI0 KATUOHBI 5 aHATMTUYECKOM TPYIIIIBI, BHITIAACT OCIIbIit
ocasiok?

8) HanmmmTe HOHHO-MOJIEKYIAPHOE YpaBHEHHE PEaKInU OOHAPYKEHHUs KATHOHA iKejle3a
(III) B BuIIe OEpIIMHCKOM JIa3ypH.

9) HanummTe HOHHO-MOJEKYIAPHOE YPABHEHHE PEAKIIHN OOHAPYKEHHS KATHOHA JKene3a
(IT) B BUzIE TypHENEBOW CUHHU.

AHaJIUTHYECKHE PeAKIUH KATHOHOB 1IEeCTON aHAJTUTHYECKOH IPYNIIbI 10 KHCJIOTHO-0C-
HOBHOH KJIacCupUKAIUM.

Pexomenayemsblii 11aH 3aHATHSL:

1. AHaTUTHYECKHE PEaKIMN KaTHOHOB Y€TBEPTON aHAIIMTHYECKOM TPYIIIbBI 10 KUCIOTHO-OCHOB-

HOM KJ1accu(UKAIINU.

2. Pemenue 3ama4 o Teme «3aKOoH JACHCTBUS MacC U TETEPOTEeHHBIE PABHOBECHS.

1. Ananumuueckue peakyuu KaAmMuUOH08 WIeCMoil AHATUMUYECKOU ZPYRNbL O KUCTIOMHO-0C-
HOGHOIl Knaccuguxkayuu.

Heanb. [103HAKOMUTBCS ¢ KAYECTBEHHBIMU PEAKLUSIMU KaTHOHOB MIECTOM aHATUTUYECKOMN
TPYIIIBI IO KUCIIOTHO-OCHOBHOM KJIacCU(UKAIIUU.

K 1recToii ananuTHUECKOH rpymme oTHOCATCA Katnonsl Cu?t, Hg?*, Cd?*, Co?*, Ni?*.

XOTs 9TH DJIEMEHTHI PACTIONOKEHBI B PA3HBIX IPYIINAX MEPUOTAUECKON CUCTEMBI — ME/Tb
B MIEPBOM, KaJMHUIl U PTYTh BO BTOPOM, KOOATIHT U HUKEIh B BOCBMOM BCE 3TU KaTHOHBI XapaKTe-
PHU3YIOTCSI CIOCOOHOCTHIO K KOMIUIEKCOOOpa30BaHUI0. VX THAPOKCHUIBI paCTBOPSIIOTCS B U3-
OBITKE aMMHUaKa ¢ 00pa30BaHHEM aMHUHOKOMILIIEKCOB.

['pynmoBbIM peareHTOM Ha KaTHOHBI IIECTOM TPYIIIBI SABJISETCS THIPOKCU AMMOHHS B
u30bITKe. PacTBOpEHI coseit meau, koOanbTa U HUKENS oKpatieHsl, kaamus u pTytu (II) — Oec-
LIBETHEL.

['mapokcuibl Kanust U HaTpUsl C paCTBOPaMH KaTHOHOB Cu?, Cd**, Ni?* — narot amop®-
HBIE OCAJIKH TUIPOKCHUIOB, C KATHOHAMHU H92+ — OKCHIBI, ¢ KaTHOHaMH CO?* — OCHOBHBIE CONH:

CuSO4 + KOH <> Cu(OH)2| + K2SO4
CdSO4 + KOH «» Cd(OH)2| + K2SO4
NiCl; + 2KOH <« Ni(OH)2| + 2KCl
HgCl> + 2KOH « HgO| + 2KC1 + H20
CoClz + KOH « CoOHCI| + KCI

Bce st OCaJJlK1 paCTBOPHMEBI B KHCJIOTaX U B HM30BITKE aMMUAaKa.



27

PactBop ammuaka (He B M30BITKE) B3aMMOJICHCTBYET C KaTHOHAMHU ¢ 00pa30BaHUEM pa3-
JIMYHBIX COCIMHEHUN:
2CuS04 + 2NH4OH <> (CuOH)2S04] + (NH4)2S04
CdClIz + 2NH40OH < Cd(OH)2| + 2NH4CI
NiCl; + NHsOH < NiOHCI1|] + NH4ClI
HgCl2 + 2NH4OH < [NH2Hg]Cl| + NH4CI + 2H,0
CoCl2 + NH4OH < CoOHCI| + NH4CI
KoHnieHTprpoBaHHBII PacTBOp aMMHaka B U30BITKE Jae€T PaCTBOPUMBIC KOMILJICKCHBIC
COJIU:
CuSO4 + 4NH4OH « [Cu(NH3)4]SO4 + 4H20
CdCl; + 4ANH4OH < [Cd(NH3)4]Cl> + 4H20
NiCl> + 6NH4OH < [Ni(NH3)g]Cl2 + 6H20
HgCl2 + 4ANH4sOH < [Hg(NH3)4]Cl> + 4H20
CoCl; + 6NH4OH < [Co(NH3)e]Cl> + 6H20
3apanue: OhopmMuTh paboTy « AHATUTHYCCKHE PEAKIIMA KATHOHOB IIECTON aHATUTUYECKOU
IPYIIIIBI 10 KUCIOTHO-OCHOBHOM Kitaccudukarmm» (OcHoBHas muteparypa: [3] ctp. 402-418).
2. Pewenue 3a0au no meme «3aKOH 0€liCMEUA MACC U 2eMEPOZEHHbBIE PABHOBECU).
Heab. [To3HaKOMUTBCS ¢ METOAMKON pacueTa Ha OCHOBE 3aKOHA JAEMCTBYIOLIUX Macc.
IIpumepsl pelieHUs1 THNOBBIX 32124
IIpumep 1. BeraucnuTs npousBeneHne pacTBOPUMOCTH cynbdara Oapus mpu KOMHATHOW TEMITe-
patype.
[To cripaBOYHUKY HaXOJIUM PaCTBOPUMOCTH CyJibara Oapus mp KOMHATHON TeMITepaType.
Ona paBHa 0,00245 /1.
3aTeM HEOOXOIUMO MEPEUTH K MOJISIPHOM PacTBOPUMOCTH. {7151 3TOTO HAMIEHHYIO BEJIU-
YUHY JIEJIUM Ha MOJIEKYJSIPHYIO MAcCy 3JE€KTPOJIUTA

[BaSO4] = 0,00245 1,05-10"° mons/ 1.

CocraBisieM ypaBHEHHE JUCCOIMALIMH SJIEKTPOIUTA
BaSO4 <> Ba®" + SO
Kaxnas monekyna BaSO4 naer mo nony O6apus u cyibdar-uony. CieqoBareabHo
[BaSO4] = [Ba?*] = [SO4%] = 1,05-10 mons/m.
OTcrozia, Ha OCHOBE 3aKOHa JIEHCTBUS Macc
Ks(BaSOs) = [Ba?*] - [SO4%]=1,05-10°-1,05-10°=1,1-10"1°,

Ipumep 2.Boerunciuts pactBopumocts Mg(OH). mpu koMHATHO# TeMmiepatype, i ero
TIPOU3BEIEHIE PACTBOPUMOCTH paBHO 6,0-10710,

O0603HaYNM HCKOMYIO pacTBOPUMOCTH 4epe3 x. CocTaBisieM ypaBHEHHUE IUCCOIHAIIUU
AIIEKTPOJIUTA

Mg(OH)2«<> Mg?* + 20H".
3uaunt x mosieit Mg(OH)2 nepeiiis B pacTBop, CO3/1a/IyT B HEM CIIEIYOLINE KOHIICHTPALIUH HOHOB
[Mg?*] = x[OH] = 2x
Otcrona Ks(Mg(OH)2) = [Mg?*] - [OH]? = x-(2x)?
Ks(Mg(OH)2) =4x°
4x%=6,0-10""

,/6,0-107°
xX=3—-
4

x = 5,310 mob/m.
[epeiinem kK MaccoBOW pacTBOPUMOCTH. {7151 ATOr0 HaileHHOE 3HaYeHHEe YMHOKUM Ha MOJIEKY-
JSIPHYIO Maccy.
53:10%-58 =3,1-10% r/m.
Ipumep 3. 3Has npousBeeHNEe PACTBOPUMOCTH GpoMaTa cepedpa paBHoe 5,5 -107° maiiti pac-
TBOPUMOCTH 3TOH COJIH.
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J1J1s BBIYUCIIEHNS HOHHOM CHIIBI pacTBOPA BHIYHMCIIUM, ITPEK/E BCETO, MPUOIMKEHHbIE 3HA-

YEeHHs KOHIIEHTPAIUY MOHOB TI0 YIPOIICHHOH Gopmyrie
Ks(AgBrOs) = [Ag*]-[BrOs7]

[Ag'] = [BrOs] = 4/5,5-10° = 7,410
CnenoBarensHo | = %(0,007 -1 + 0,007 .12): 0,007

W3 Tabnuisl HaXO UM ng+ = fsro; =0,9

Teneps 6onee TouHO Haiinem pactBopuMocts AgBrOs.
O003HaYNM Yepe3 X MOJISIPHYIO PACTBOPUMOCTD MOIYyIHM
x-x-0,9-0,9=5,510"
x?-0,92=5510"

\/5,5-107°

0,9

OTCroaa

x=28,2- 10 mons/m.
IlepeiinemM Kk MaccoBOM pacCTBOPUMOCTH
8,2-10%-235=1,93 r/n.
IIpumep 4. Brimazger v 0caiok XJI0pHIa CBUHIA ITPH CMEIIUBAaHUK paBHBIX 00beMoB 0,1 M pac-
TBOPOB HUTpAaTa CBUHLIA U XJIOPHU/IA HATPHSL.
CocraBiisieM ypaBHEHHE AUCCOLUAIINH JIEKTPOIUTOB
Pb(NO3), <> Pb?* + 2NOs'NaCl «<» Na* + CI
Tak kak 00beM NpU CMEUIMBAaHUHM PACTBOPOB YBEIUYMBAETCA B 2 pas3a, 3HAYUT KOHIIEHTpALUs
YMEHBUIUTCS B 2 pa3a
[Pb?*] = 0,05M [NO3] =2:0,05 M
[Na*] =[CI]=0,05M
PaccuntbiBaeM HOHHYIO CHILy pacTBOpa

! =%(o,05.22 +01-1% +0,05-12 +0,05-1% )= 0,2

[Tpu nonnoii cune 0,2 bez* =0,24,a fcr =0,7

[PE**T[CI* f .. - f2a-=0,05- 0,24 - (0,05)* - (0,7)?
[PO**T[CI* f .. - f%a = 1,47 - 107
Ks(PbCl2) = 1,6 - 107
1,6 - 10°> 1,47 - 10 3paunT, npu gaEEEX ycnousx PHCl; He 6ymeT 06pa3oBbIBaTh TBEPHOI
dba3bl.
3aganue: Peruts 3anaun. (OcHoBHas nuteparypa: [2] Ne 181, 202, 214).
Bonpocs! 111 CaMOKOHTPOJIA.

1) KakuMu XMMHYECKMMH CBOMCTBAMH OOJAIalOT THUIAPOKCHIBI MISCTOW aHATUTHYCCKON
IpyIIbl KATHOHOB?

2) Kakue KaTHOHBI IIECTOW aHATMTUYECKOW TPYIIBI MPUCYTCTBYIOT B PACTBOPE, €CIH MPU
JIeMCTBUY pacTBOpA LIEJI0UN Ha PEaKIIMOHHYIO0 cMech 00pa3oBajics roiy0oii oca ok, yep-
HEIOINN ITPY HarPEBAHUH.

3) Kakue KaTMOHBI MIECTOH aHATMTUYECKOW TPYIIBI MPHCYTCTBYIOT B PAacTBOPE, €CIH MPU
NEICTBUM pacTBOpa aMMHUaka 00pa30BaJicsi CHHUN 0CaZloK, PACTBOPUMBIN B U30BITKE aM-
MHaKa ¢ OKpaIIMBaHUEM PEAKIIMOHHON CMECH B JKEJITO-OypbIil IBET?

4) Kaxkoii KaTHOH MPHCYTCTBYET B PAacTBOPE, €CIIM MPH J00ABICHUH K PEaKIIMOHHONW CMECH
pOJlaHK1a aMMOHHMSI C H30aMUJIOBBIM CITUPTOM 00pazyeTcs KOJbll0, OKPAIIEHHOE B SIPKO-
CUHUH 11BeT?
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AHaJn3 cMeCH KATHOHOB YeTBEPTOM, NATON M IECTOH aHAJIMTUYECKUX TPy M0 KUC-
JIOTHO-OCHOBHO¥ KJIaCCH(PHUKALMH.

eab. U3yunTh CXeMy U METOJIUKY aHAJIM3a CMECH KaTHOHOB YETBEPTOM, MSATON U 1IECTOU
AQHAIUTUYECKUX TPYIII.

[Ipu uccnenoBaHuy cMecH KaTHOHOB YETBEPTOM, MATON U IIECTON aHATUTUYECKUX TPYIII
1enecoo0pa3Ho MPUMEHSTh IPOOHBIN X0/ aHaIM3a, TaK KaK KaKIbId U3 HUX MOXET ObITh OOHA-
PY>KEH U3 OTJENbHBIX P00 B MPUCYTCTBUU OCTAILHBIX KATHOHOB.

Katuon Fe?* MoxkHO oTKpBITH pacTBopoM rekcarmano-(111) peppara kanus Ks[Fe(CN)s] B
KHCIIOH CPeie MM O, O~ IUTTHPHIAIIOM.

Katnon Fe*" wmoxHO oOHapyxuTh geiictBuem rekcanmano-(II) deppara xamus
Ka[Fe(CN)g].

Katuon AI®* OTKpHIBAIOT peakiueil ¢ alTu3apuHOM WM HPU TIOMOIIHU aTIOMUHOHA.

Karuon Cré* OTKpbIBatOT okuciaeHueM ux 10 HoCrOe.

Katuron Zn?* oTKpBIBAIOT MPU HOMOIU AUTH30HA.

Karuou Mn?* ONPEACIISIIOT peakiueit okucaeHus 10 nona MnOg'.

Katron Mg?* yno6H0 oTKphIBaTh TIpH Homoru Marae3ona (1) unu maruesona (I1), a Taxxe
MHUKPOKPHUCTAIUIOCKOIMMYECKOU peakuuent ruapodocdara Harpus NazHPOa.

Omnpenenenne Sb* u Sb°>*. K 2-3 xamsam pactBopa npubassTe 10 Kamemb BOJbI, epeMe-
nraiite U HabIOJalTe MPOIYKTHI peakiuu ruapoinza. OOpa3zoBaHue 0cajka yKa3blBaeT HA HAJIU-
ume noHoB Sb** u Sb°*,

Onpenenenne Sn?*. B npo6upKy HaneiiTe 4Karim pacTBopa, MpubaBbTe 6-7 Kamenb 2 H
pacTBopa IMAPOKCUAA HATpUs U OTLUEHTPUPYTHpPYyHTE O0CaqOK, €CIM OH MOIY4YUTCS. 2-3 Kariu
neHTpudyrara momectTuTe B MpoOUPKY U J00aBbTe 1-2 Kamau pacTBopa HUTpata Bucmyta. [lpu
HAJIMYUK B PACTBOpPE KaTHOHA Sn’* BhIMasaeT uepHbIi 6apXaTHCTBIH 0CAJ0K BUCMYTA.

Onpenenenne Sn**. B npobupky 106aBbTe 2 Kamiy KOHLEHTPUPOBAHHON COJIAHOM Kuc-
JIOTHI 1 OpOCHTE JIBE CTPYKKH METAJUIMYECKOTO MarHus, HarpeBaiite 3-4 MuH Ha BOAsiHOH Oane. K
MOJy4eHHOMY pacTBOpy 100aBbTe 7-8 Karmenb pacTBOpa MIEIOYH U OTHEHTpUDyrupyire ocauox.
2-3 xarm pacTBopa IeHTpu(yrara nepeHecuTe B MpOoOUPKY U J00aBbTe 1-2 Karum pacTBOpa HAT-
para BuCMyTa. BhlnajieHue 4epHOro ocajaka CBUAETENbLCTBYET O HATMYUM KaTHOHOB Sn**,

Onpenenenne katuonos Bi®*. IIpu orcyTcTBunm B pactsope nornos Sb*" u Hg?* katnon Bi®*
JIETKO OTKPBIBAETCSl CBEKEIPUIOTOBICHHBIM PACTBOPOM XJIOPHJIA 0JIOBA B LIEJIIOYHOH cpene. B
npucytcrsun Sb3* u Hg?* katnon Bi®* MoxHO 06HAPYXHTH TaK: B IPOOUPKY TIOMECTHTE 6 Karenb
aHaAJTM3UPYEMOro pacTBOpa, 100aBbTe 5-7 Kamenb 2 H pacTBOPa CEPHO KUCIOThI, OpockTe 2-3 KpH-
CTaJIJIMKa TUOCYJIb(aTa HATPUs, HarpeiTe Ha Kunsen BoasHoi 0ane 4-5 MmuH. Ocanok o6pado-
taiite 10 karusaMu pa3z0aBIeHHON a30THOM KUCIIOTHI U CHOBa LIeHTpuyrupyite. B nentpugyrate
onpezenuTe KatuoH Bi**mo60ii yacTHOI peakiueit.

Kartuon Co?* ierko o6Hapy»HUTh KamneIbHBIM METOIOM Ha (pUIBTPOBANLHOM Gymare KOH-
LEHTPUPOBAHHBIM PACTBOPOM POJIAHUA AMMOHHUSI.

Kartuon Ni?* MoxkHO 06Hapy)uTh peakuueii Uyraesa.

Otkpritie katuona Cd?*. B nmpoGupky HaneiiTe 2-3 Karim pacTBopa, 106aBbTe 3-4 Kariu
2 H pacTBOpa CEpHOM KUCIOTHI, 100aBbTe 1-2 KpUCTAJUIMKA THOCYJb(aTa HaTpUs, MOAEPKUTE 5
MUH Ha KUIISIIEH BOJSHON 60aHe U OTHEHTpUPYrupyiiTe. 3aTeM Ha MOJIOCKY (HIBTPOBAIBLHOM OY-
Maru HaHecuTe 2-3 Kamju LeHTpudyraTa U AepKUTe Haj CKISHKOW C CepOBOJOPOIHOM BOAOI.
TTosBNIEHNE KENTOTO OKPANIMBAHUS TOBOPUT O HaTH4uH kaTroHa Cd2*.

Kartuon Cu?" 0TKpHIBAIOT IeHCTBUEM PACTBOPA AMMHUAKA.

Katron Hg?* Mo>XHO 0GHApYKUTh peakmueil ¢ HOAMIOM Kalus MM XJIOPHIOM OJI0Ba B
NPUCYTCTBUH aHWIMHA.
3apanue: OhopmMuTh paboTy «AHAIU3 CMECH KaTHOHOB YETBEPTOM, MATON U MIECTON aHAJTUTH-
yeckux rpynm» (lomonnurensHas murepatypa: [5] crp. 231-233).

Bomnpocsl 111 CAMOKOHTPOJIA.
1. Kakue u3 KaTHOHOB B PaCTBOPE OKPAIIECHbI?
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2. Tlodyemy BO3MO’KEH aHAIIU3 CMECH KaTHOHOB YETBEPTOH, MATOM M IIECTON aHATUTHYE-
CKHUX TpYMII APOOHBIM METOIOM?

3. Tlouemy karmon Bi®* B mpucyrcreun Sb®* n Hg?* Henb3s 0OHAPYKHTh CBEXKEIIPUTO-
TOBJICHHBIM PaCTBOPOM XJIOpH/Ia 0JIOBA B LIEJIOYHOMN Cpejie.

AHAIMNTHYECKHE PEAKIIUH AHNOHOB MEePBOi AHATUTHYECKOH IPYNbI.

Heab. [103HAKOMUTBCS ¢ KAaYeCTBEHHBIMH PEAKIMSIMA aHHOHOB IEPBOM aHATHUTHYCCKON
TPYIIIBL.

Ananumuueckue peakyuu aHUOHOG

Kak n3BecTHO U3 Kypca HEOpraHMIECKONH XUMUU, K aHUOHAM OTHOCSITCSI OTPUIATEIIHHO 3a-
PSDKEHHBIC YaCTHIIBI, COCTOSIINE U3 OTICIBHBIX aTOMOB HJIM TPYIII aTOMOB Pa3IHYHBIX dJIEMCH-
TOB. DTH YaCTHUIIBl MOTYT HECTH OJIMH WJIM HECKOJIBKO OTPUIATENBHBIX 3apsaoB. B oTimuue ot
KaTHOHOB, KOTOPHIC B OOJIBIIMHCTBE CBOEM COCTOSIT M3 OJHOTO aTOMa, aHMOHBI MOTYT MMETh
CJIOXHBIN COCTaB, COCTOSIIUN U3 HECKOJIBKUX aTOMOB.

OOmenpuHsTO#H Kiaccu(UKAalMU aHUOHOB HE CYIIECTBYET. Pa3HbIMU aBTOpaMu mpeio-
JKEHBI PA3IMYHBIC CUCTEMBI KIIACCH(PUKAIIUN UX.

B HacrosieM pyKoBOICTBE MTPHUHATA HAKOOJIee YacTO MPUMEHsieMast Ki1acCU(PUKAIHS, 110
KOTOPOW BCE aHUOHBI JIJSITCS HA TPY aHATUTUICCKHE TPYIIIBI B 3aBUCUMOCTH OT PAaCTBOPUMOCTH
uX 0apUEeBBIX U CEPEOPSHBIX COJICH.

B manHOM ciydae rpyImoBbIMH peareHTaMu SBJISIOTCS PACTBOPUMEIE COJTH cepedpa u 6a-

pusL.
Tabmuna 3
Knaccupukanusi aHHOHOB
I'pymnmna AHMOHBI I'pymnmoBoii peareHT XapakTepucTuKa
TPYTIIEI
1 S04%, SOs%, | Xnopun 6apust BaCl, B Heiitpansnom | Comu Gapus mpaKTHUECKH
COs%, WIH CI1a00LIEeIOYHOM PacTBOpe HEpacTBOPUMBI B BOJIE
PO4%, SiOz*
2 Cl, Br, I,S* | Hutpar cepedpa AgNO3 B mpucyT- Conu cepeOpa mpakTuye-
ctBur HNO3 CKH HEpaCTBOPHUMEI B BOJIC
3 NOs, NO2", I'pynnoBoro pearenra HET Counu 6apust u cepedpa pac-
CHsCOO" TBOPHMEI B BOJIC

K mepBoii aHATUTHYECKOH TPyIIe aHHOHOB OTHOCATCA cynbdar-uoH SO4%, cyabGHUT-NOH
SOs%, xap6onar-uon CO3z%, pocdar-non PO4>, cunukar-uon SiOs?, Tuocynshar-uon S;03%, ok-
canat-non C204%, 6opar-uon B4O7> (BO2), hropun-non F.

DTH aHHOHBI 06PA3YIOT ¢ KaTHOHOM Ba?* comu, Mano pacTBOPUMEIE B BOJIE, HO, 32 HCKITIO-
YyeHHeM cyib(aTta 6apus, XOpOoIIo pacTBOPUMbIE B pa30aBICHHBIX MUHEPAJIbHBIX KHcaoTax. [1o-
3TOMY BBIJIETUTh AHMOHBI 3TOM TPYIIIBI B BUJIE 0CAJIKA IPYNIOBBIM peareHTOM — XJIOpUI0M Oapus
BaCl> — MOXHO TONIBKO B HEHTpaJIbHOM WM CIA0OMICTIOYHON cpeie. AHHOHBI EPBOM IPYIIITBI
00pa3syioT ¢ KaTHoHaMu cepeOpa Ag' conu, pacTBOpUMbIE B pa30aBIE€HHOM a30THON KHUCIIOTE, a
cynbdar cepedpa Ag2SO4 pacTBOPUM Jake B BOJIE.
3ananue: OpopmMuTh paboTy «AHATUTUYECKHE PEAKLIMU aHHOHOB MIEPBOM aHATUTHUECKON
rpynmb» (OcHoBHas auteparypa: [3] ctp. 418-450).

Bonpocsl 111 CAMOKOHTPOJIA.
1) Ha xakue aHATUTHYECKUE TPYIIIBI MOKHO Pa3JeIUTh aHHOHBI 110 UX OTHOIICHHIO K JIBYM
peakTHUBaM: XJIOpHULy Oapusi U HUTpaTy cepedpa?
2) Tloyemy TPOBOASAT pEaKIMU C XJIOPUAOM Oapusi B HEWTPaIbHOW WM CIa0OIIETOYHON
cpezie, a ¢ HUTpaToM cepedpa B IPUCYTCTBUU a30THOU KUCIIOTHI?
3) Kakue aHHMOHBI HE MOTYT IPUCYTCTBOBATh B CUIILHOKHCIIOM PacTBope?
4) Kaxkas U3 cojeil HepacTBOpHMA B pa30aBICHHOI XJIOPOBOIOPOAHOM KUCIIOTE:
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- cynbdar Gapus;

- kapOoHar 6apus;

- cynbuUT Oapus;

- bocat Gapus?

5) Kakum peareHToM U B KaKUX yCIOBUSX MOKHO OOHApYKHUTh KapOOHAT-aHUOH?

6) Kak MOHO OTKpBITh KapOOHAT- aHHOH B MIPUCYTCTBUU CYJIb(PUT- aHHOHA?

7) Kakoii ananmutudeckuii 3pdext Habaro1aeTcs pu 0OHapyKeHUH aHuOHA docdaTa MarHe-
3UaJIBHOM CMEChI0?

AHAJINTHYECKHE PEAKIIUN AHHOHOB BTOPOi U TPeTheil AHATUTHYECKUX IPYIIL.
Heanb. [Io3HAaKOMUTBECA C KAYECTBEHHBIMU PEAKLMSIMU aHHOHOB BTOPOM M TPEThEH 1 aHa-
JTUTHYECKHUX TPYIIIL.
Pexomenayemsblii I1aH 3aHATHSL:
1. Ananmutruueckue peakiuu aHMOHOB BTOPOU TPYIIIBL.
2. AHanuTHYECKHE peaKUi aHHOHOB TPEThEH IPYIIIIbI
1. Ananumuueckue peakyuu aHuOH08 6MOPOIl Zpynnvl
Ko BTOpOI1 aHanuTHuecKoil rpyIne aHMOHOB OTHOCATCA XJiopua-uon Cl°, 6pomua-rion Br
, nomua-uoH I, cymsdun-non S%, mmanna-non CN-, Tnonmanar-uon SCN-, 6pomar-nonBros”.
DTU aHHOHBI 00PA3YIOT ¢ KATHOHAMU Ag' COJIM, HE PACTBOPUMBIE B BOJIE U pa30aBIICHHOM
a30THOM KHcioTe. ['pynoBbIM peareHTOM Ha aHHOHBI BTOPOH TPYIIIbI SBJISIETCS HUTpAT cepedpa
AgNO3 B mpucyrctBuu azotHoil kucnorsl HNOsz. Xnopua Gapust BaCly ¢ annonamu BTOpoOIii
IpyIIbl OCAJIKOB HE 00pa3yer.
2. AnanumuyecKkue peakyuu aHUOH08 Mmpemaweil 2pynnul
K Tpetpeit rpynne aHnoHoB oTHOcATCS HUTpaT-uoH NOgz', HuTput-uoH NO2', anerar-uoxH
CH3COO'. Karuons! 6apust Ba?* u cepebpa Ag* ¢ anmoHamMu 3T0if rpymIIbl 0CaAKOB HE 00pasyIoT.
['pynnoBoro peareHTa Ha aHUOHBI TPETHEH IPYIIIBI HET.
3aganue: OdopMuTh paboTy «AHATUTHUECKUE PEAKIIMH aHHOHOB BTOPOM M TPEThEil aHATUTH-
gyeckux rpynm» (OcHoBHas iuteparypa: [3] ctp. 450-473).
Bomnpocsl 1u1st CaMOKOHTPOJISA.
1) Kako# u3 aHMOHOB OyJIeT OCaXIaThCs MEPBBIM IMPU JCHCTBUU HA PEAKI[MOHHYIO CMECh,
conepxarryto anuonsl Cl', Br, I, aurpatom cepedpa?
2)Ha ueM OCHOBaHO OTKPBITHE alleTaT-HOHA pacTBOpOM xyopuaa xxenesa (I11)?
1) Kak MOKHO OTKPBITh aHHOHBI OpOMa M MO/a TIPH UX COBMECTHOM MPUCYTCTBHH B pac-
TBOpE?
2) Kak ycTpaHHUTh MeIIaroliee BIUsHIE HUTPUT-aHHOHA TIPU OOHAPY)KEHUH HUTPAT-aHH-
oHa ¢ nTudeHmIaMuHOM?
3) Kakwue ananutuueckue 3pPpeKTsl HAOIIOIAFTCS PU 00HAPYIKEHUH aHHOHOB XJIOpUIa
U cynbduaa HUTpaToM cepedpa?

Ilnan 1abopaTopHbIX padoT
Konuuecmeennulii ananus

No Tema Kon-Bo | Ne pabor 3amanust
4acoB
1 | 'paBuUMETpUYECKUI METOT aHATTN3a Crp.28-38 | [4] rn.2
JIP. Omnpenenenne KpuCTAUIM3AMOHHON 4 [2]
BOJBI B KpHUCTALIOTHIIpaTEe XJIopuaa Oa- Ne269,293,337,230
pust
2 | JIP. Onpenenenue cynbdaTt — HOHOB 4 P.6.1 [2] Ne273, 276,280,
Crp. 56-58 | 298
3 | Pemenue 3agau no teme «I paBuMeTpuye- 4
CKHUH aHAIH3»
4 | TurpuMeTpUUYeCKH aHAIIN3 4 P.8.1,8.3 | [4] .3
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MeToibl  KHCIOTHO-OCHOBHOTO THUTpPOBa- Crp. 70 — | [2] 358,369,381,399,
HUSL 76 415

JIP. IlpuroTtoBnenue u crangaprusanus 0,1
M pacTtBopa XJIOpOBOAOPOIHON KUCIOTHI
JIP. Onpenenenue couepxaHus IO U
COJIBI IIPH UX COBMECTHOM NPUCYTCTBUHU

5 | JIP. Omnpenenenre aMMuaka B COJISIX aMMO- 4 P. 8.4
HUS METOJIOM 0OpAaTHOTO TUTPOBAHUSI.

6 | Meroxa ocaxxacHus P.9.3,9.4 | [4]rn.6
JIP. IlpuroroBieHue W CTaHIAPTH3ALINS Crp.95-98 | [2] 556,560,557,561,
0,01 M pactBopa HUTparta cepedpa 4 565

JIP. Onpenenenue XJIOpua — HOHOB B CTOY-
HBIX Bogax meroaom DoJibrapaa

7 | KommiekcoHOMeTpus P.10.3, [4] rn.5
JIP. IlpuroroBieHue M CTaHIApPTU3ALMS 10.4 [2] Ne568,570,572
pacTBopa  STWICHAMAMUHTETpaalerara 4 Crp.102-
Hatpus (O/TA) 104
JIP. Onpenenenve Kajibllug U MarHus B
pacTBope
8 | OxucauTeNnbHO — BOCCTAHOBUTEIBHOE TUT- P.11.1, [4] .4
poBaHue 11.5 [2] 507,511,515,531,
JIP. IlpuroroBieHue U CTaHAApPTH3ALUS 4 Crtp.116- | 547
pacTBOpa MepMaHraHata Kajiusi MO OKca- 122

JaTy HaTpHs
JIP. OnpesneneHue HUTPUT — HOHOB

9 | JIP. IlpuroroBieHHe M CTaHIAPTU3ALMS] P.11.11;
pactBopa THocyibdara HaTpus. Onpeerne- 4 11.12.
HHE MeIU

10 | Pemrenue 3amau mo teme «Turpumerpude- 9
CKHH aHaJIN3)»
Hroro 38

I'paBumeTpuyecknii MeToa aHaau3a (MeTO OTTOHKH)

Heab. [To3HaKOMUTBCS C TPaBUMETPUYECKUM METOJOM aHaIN3a (METOJI0M KOCBEHHOM
OTTOHKH).

B MeTonax OTrOHKHM ompeenseMblil KOMIIOHEHT BBIIESIOT U3 aHAJIU3UPYeMOM MpoOkl B
BUJI€ ra3000pa3HOro BEIIECTBA U U3MEPSIOT JIM00 MacCy OTOTHAHHOTO BellecTBa (MpsMOoi MeTo.),
1100 Maccy ocTaTtka (KOCBEHHBIN METO).

Onpeodenenue KpucmaniuzayuoHHOU 600bl 8 KpUCMAII02UOpame
xnopuoa 6apus BaCl, - 2H>0

B 3aBucuMocCTH OT TEpPMOAMHAMUUYECKUX YCIOBUM OJJHA U Ta K€ COJIb MOXKET KPUCTAJUIN-
30BaThCA C Pa3TMYHBIM YHCIOM MOJIEKyN Bojbl. Tak, Hampumep, TeTpabopar HaTpus Huxe 60 °C
o6pasyeT kpuctamisl coctaBa NaB4O7 - 10H2 O, Beimre 60°C — NazB4O7 - SH; O.

[Ipu HarpeBaHUM KPUCTAIIIOTHAPATOB BBIJENAETCS KpUCTAIUIM3a[MOHHas Boja. [1pu sTom
TeMIIepaTypa BbICYIIMBAHUS JUIS PA3IMYHBIX KPUCTAIJIOTHIPATOB MOXKET ObITh pa3InyHa U 3aBU-
CUT OT MPOYHOCTU CBSA3H, KOOPJIMHAIMU U MOJOKEHUS MOJIEKYJ BOJbI B KPUCTANIMYECKOH pe-
nietke. Tak, HanpuMep, pHU ONPEAEIEHUH KPUCTAINIM3allMOHHON BO/IbI B KPUCTAJUIOTHIpATe ia-
BeneBol kucnotel HoC204 - 2H20 Temneparypa ee BbICYyIIMBaHUS MOIIEPKUBAECTCS B MPEAEIIaxX
110-112 °C, B xpucramnoruapatax BaClz - 2H,0 u Na2Cr,07 - 2H,0 — 120-125 °C, a B MegHOM
kynopoce CuSOs - 5H20 — 140-150 °C u . 1.
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ConepxaHne KpUCTaUNIM3ALMOHHOM BOJIbI JOJKHO COOTBETCTBOBATH MPUITUCHIBAEMOU €My
xumMmuaeckoi popmyne. [TorToMy mist onpenesieHus cieayeT OpaTh MepeKPUCTALTNZOBAHHYIO XH-
MHUYECKH YUCTYIO COJIb.

B3sTue HaBecku. brokc, B KOTOpoM OyAeT MPOU3BOIUTHLCS B3BEIIMBAHKE, HEOOXOIUMO
THIATEIHHO BBIMBITH, BRICYIIUTh B CYIIMJIBHOM IIKady W IMOCTaBUTh B SKCHKATOp Ha 20 MUHYT B
BecoBoi koMHaTe. [Ipu BBHICYIIMBAHUN U OXJIAXKIACHUH OFOKC JOJKEH OBITh OTKPBIT, a MPHU B3Be-
IIMBAHUM 3aKPBIT KPBIIIKOH. [lociie 3Toro B3BechTe OFOKC C KPBIIIKOW HA aHATUTHYECKUX BECaX.
Bo3bMuTe Ha TexHHMUECKUX Becax IpyOyro HaBecky xuopuaa 6apus BaClz - 2H20 okono 1,5 T 1
MTOMECTHUTE €€ B OFOKC, 3aKPOMTE €ro KPBIIIKOW U B3BEChTE HA AHATUTHYCCKUX BECaX.

BoicymuBanme. [lepeBepHyB KpBIIIKY OI0KCa Ha peOpo, TOCTABHTE €T0 Ha MOJIKY CYIIHIIb-
Horo mkada. [Togbrokc moiokuTe TMCTOK OyMaru. 3aKpouTe ABEPILY CYIIMIBHOTO IKada u aep-
JKHTE B HEM OIOKC OKOJIO IBYX YacoB mpu Temmepatype 120-125 °C. [To ucreuennn 310ro BpeMeHu
TUTEIBHBIMH IIUIIIIAMU TIEPEMECTUTE OIOKC BMECTE C KPBIIIKOW B AKCUKATOP M MOCTaBbTE €ro B
BecoBOM KoMHaTe. Uepes 20 MUH. 3aKpoiTe OFOKC KPBIIIKOM 1 B3BECHTE HA aHATUTUYECKUX Becax.
Jlanee cHOBa MOCTaBbTE OFOKC C COJIBIO B CYIIMJIbHBIN ITKAa() ¥ MPOACPIKUTE €ro TaM, OKOJIO Jaca,
CHOBa OXJIQJIUTE B OKCUKATOpE U B3BecbTe. ECiiM BTOpOE B3BEIIMBAHUE J1aJI0 TOT K€ Pe3yJbTar,
YTO U MEPBOE, WIIM OTJIMYaeTCs OT Hero He Oojee yem Ha 0,0002 r, To KpHCTATM3allMOHHAs BOIA
yAaJIeHa MPaKTHYECKH MOTHOCThIO. Eciii BTopoe B3BEIIMBaHKE OTINYAETCS OT IEPBOTO OoJiee ueM
Ha 0,0002 1, TO BBICYIIMBaHHE HEOOXOIMMO MPOJOIIKATH 10 MOJYYEHUS MOCTOSHHOM MAcCCHI.
[{udpoBble TaHHBIC BCEX MOBTOPHBIX B3BEIIMBAHWIA HEOOXOIUMO 3aIHCHIBATh B JTAOOPATOPHBIN
JKypHAJL.

BolrunciieHue coaepkaHusi KPUCTANJIM3ALUMOHHON BOAbI (B mpoueHrTax). Jlonmycrum,
YTO MOJY4YEeHBI CIeIyIoIne Hu(POBbIC JaHHBIE:

Macca Orokca ¢ BemecTtsoM — 13,9602 1,

Macca Oroxca — 12,4234,

HaBecka — 1,5368r.

Macca 6rokca rmocie BbICYIIHBaHUS:
1) 13,7352 1,
2) 13,7342 1,
3) 13,7340 .
KonuyecTBo KpUCTAINTM3alIMIOHHON BOJIbI B HABECKE:
13,9602 r— 13, 7340 r = 0,2262 1.

B 1,5368 r BaClz -2 H20 conepxwuTtcs 0,2262 T H20,
a 100 r BaClz - 2H20 « x r H20;

<= 0,2262-100
15368

IIpoBepka TouHOCTH NpOBeAeHUsI aHAIM3a. HaliieHHyI0 BEIMUMHY KPUCTAJUIU3aLlMOH-
HOU BOJIBI CPABHHUTE C TEOPETUIECKH BEIUYMCICHHBIM 3HAYCHUEM COJICPIKaHUS €€ B KPUCTaIOTH/I-
pare BaClz - 2H20. Ucxoas u3 ero ¢popmyisl, Hailiem, uto B Moiie (244,3 r) xnopuna 6apus co-
nepxutcst 2 Moitb (36,03 1) BoABI, MOKHO COCTaBUTH CIIEAYIONIYIO MPOTOPIIHUIO:
B 244,3 v BaClz - 2H20 conpepxurcs 36,03 r H20,
B 100 r BaCl; -2 H)O « x T H20O;

=14,72 (r), umu 14,72 %.

36,03-100
X - —

= 14,75 (r), unu 14,75 %.
2443

AOcomrorHas ommOKa agajIn3a COCTaBUT:
14,72 — 14,75 = - 0,03 (%).
OtHocuTenpHas omuOKka Oy/IeT paBHa:
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(£0.03)-100 _ 500p,
14,75

Pa3zuuna B 0,03 MoxeT ObITh BbI3BaHA HEM30EKHBIMU OLIMOKaMH B3BEIIMBAHMS. AHAINU3 CUUTA-
€TCsl MPOBE/ICHHBII PaBUIBLHO TOT/A, KOT'/1a 3Ta pazHuua He npesslimaet + 0,05%.

3apanue: 1. [To3HaKOMHUTBCS ¢ YCTPOHCTBOM aHAIMTHYECKUX BECOB W MpaBmiiaMu padoThl (Oc-
HOBHas jiuteparypa: [1] crp.28-38).

2. Odopmutsb paboty «OmnpeaeneHne KpUCTAUIM3ALMOHHOM BOJBI B KPUCTAUIOTUIPATE XJIOpHIA
Oapus BaCl; - 2H20»

Bomnpocekl 111 caMOKOHTPOJIS.

KaxkoBa 3a/1aua K0JIM4eCTBEHHOTO aHAJIW3a BEIIECTB?

Ha xakue rpynmnsl METOJOB MOApa3IeiseTcss KOJTUUeCTBEHHBIN aHanu3?

HazoBute xumMuueckue MeTo1bl KOJTUYECTBEHHOTO aHAJIM3a.

Ha xakom npu3Hake ocHOBaHa Kjiaccu(UKalKs METOI0B TPaBUMETPUUYECKOTO aHanu3a?
KakoBa cyIHOCTb BECOBBIX ONPEEIICHUIN 110 METOLy OTTOHKU?

Yem oTM9aeTcs METOI MPSIMOK OTTOHKH OT METOAa KOCBEHHOM OTTOHKH?

[IpaBuna B3BEMIMBAaHUS HAa aHAJTUTUYECKUX BECaX.

NoakownE

I'paBuMeTpHUYecKHii MeTOX aHATIU3A (METO/ OCAKIEHUS)

Ieas. [To3HaKOMUTBCS € TPAaBUMETPUUYECKUM METOAOM aHaiu3a (METOI0M OCaKICHHUS).

B MeTonax ocaxkaeHus onpeesseMblii KOMIIOHEHT pacTBOPA BCTYMAET B XUMUYECKYIO pe-
aKIUIO ¢ IPUOaBIIIEMBIM pEAreHTOM — OCaAUTENIEM, 00pa3ysi MAIOPAaCTBOPUMBII IPOIYKT OCAIIOK,
KOTOPBII OTAENSIOT, IPOMBIBAIOT, BEICYIIUBAIOT (IIPH HEOOXOANMOCTH MPOKATTUBAIOT) U B3BEIIN-
BalOT HA AaHAJIMTUYECKUX BeECax.

CoenuHeHne B BUJIE KOTOPOTO OIPEEIsieMblii KOMIOHEHT OCAKIAOT Ha3bIBAIOT (hopmol
ocaxcoeHus.

I pasumempuueckyro ¢gopmy TOIydaloT U3 (HOPMBI OCAXKIEHUS JIMOO BHICYIIMBAaHUEM
ocajika 10 HOCTOSIHHOM Macchl, 1100 MPOKaIMBAHUEM OCaJIKa J10 TOCTOSTHHOM Macchl B papdopo-
BOM THUIJIE.

Onpeoenenue cynvpam-uonos
Onpenenenue cynb(haT-mOHOB OCHOBAHO Ha OCAXKJEHUH UX PacTBOPOM XJIopuaa Gapus:
Ba?" + SO4* — BaS04]

Cynbdar 6apus siBisieTcs GopMoit OcaxIeHUsI U TpaBUMETpUIECKon (popmoil.
3ananue: Odopmuts padory «Onpenenenue cynbdar-uoHon» (OcHoBHas nuTepatypa: [1]
cTp.56-58).

Bonpocs! 111 CaMOKOHTPOJIA.

1. Korna ocaxaeHue CYUTAIOT MPAaKTHYECKH MOTHBIM? Kak moOuThCs MOTHOTHI ocaxkaeHus? Ka-
KM€ ITOTEPHU 0CaJKa AOIYCTUMBI B TpaBUMETPUN?

2. HazoBuTe 11 000CHY#TE TpeOOBAHMS K OCAXTaEMOM M TPaBUMETPUICCKON (hopMaM.

3. Kak BiusieT Ha pacTBOPUMOCTb Ocajika N30BbITOK ocaauTena? Beerna nu npu ocakJeHun npu-
MEHSIOT NOJyTOPaKPATHBIM N30BITOK OCaAUTENs?

4. IToueMy mpH BBIACTICHUH OcajiKa cielyeT n30eraTb 00JbIIOro H30bITKAa OCaauTeNs?

5. O0BsicHUTE, OT KaKUX (DAKTOPOB 3aBUCUT, OYyIE€T JIU 0CAI0K KPUCTAJUINYECKUM UM aMOP(HBIM.
[TpuBenuTe NpUMeEpBHI.

6. ChopmymnupyiiTe U OOBSICHUTE YCIOBHUS BBITIAJICHUS] KPUCTAJUTMIECKUX 0caakoB. OTBeT 000c-
HYyHTE.

7. ChopmynupyiiTe U 0OBSCHUTE YCIOBUS BbIACIEHUS JIETKOPUIBTPYEMBIX YUCTHIX aMOP(HBIX
ocazakoB. OTBeT o0oCHYyiTE.

8. Kakue mporiecchl MpoucxoasT BO BpeMst ctapeHus ocanka? [loyeMy crapeHue KpucTauimde-
CKHX OCaJKOB BBIFOJIHO JUIs aHanu3a? OTBET MOTUBUPYITE.

9. OxapakTepu3yiTe BUIBI 3aTPS3HEHUS 0CaIKa.



35

10. HazoBuTe 1 000CHYHTE IPUYHUHBI IOTEPH OMPEALIIIEMOT0 KOMIIOHEHTA ITPH JUTUTSIIBHOM TTPO-
MBIBAaHHH BOJIOW KPUCTAITMYECKUX U aMOP(HBIX OCAIKOB.

11. Kakuie mpoMBIBHBIC KUJIKOCTH IPUMEHSIOT B rpaBuMeTpun? OO00CHYHTE BHIOOP TPOMBIBHOM
KUJKOCTH, IPUBEAUTE TIPUMEPBHI.

12. Kakomy ocaautento (aMMUak, MOYEBHHA) CJEIyeT OTAaTh MPEANOYTEHUE MPU OCAKICHUU
ruapokcuaa xenesa (I11)? [Touemy?

13. Kakwue uenu npecneayer npombiBanue ocaakoB? Kakumu coobpakeHUsIMH PYKOBOACTBYIOTCS
IIPH BBIOOPE MPOMBIBHOM JKHUKOCTH.

Jluteparypa

OcHoBHas: JlonmomHUTEILHAS:

[4]rmaBal -2 [1] rnaBa 14

[2] Ne 269, 293, 337,340 [4]rnaBa 9 § 9.1

I'paBumMerpuyeckuii MeToa aHajau3a. Pemienue 3axaq
Ieasb. [To3HakOMUTBCS ¢ pacyeTaMy TPaBUMETPUYECKOTO METOa aHaJI13a.
IIpumep 1. Cxkonbko MmusmuauTpoB 1| M pacTBopa cepHOM KHUCIOTHI HAJ0 B3STh COIVIACHO
YPaBHEHUIO PEAKIIMU I OCAKICHUS CBUHIIA U3 pacTBOpa, cojepxaiiero 0,5 eHuTpara cBuHIA?
Pemenune
VYpaBHeHHE peaKIUU OCAXKICHHUS:

Pb(NO3); + H2S04 = PbSO4| + 2HNO3.

B 1 n 1M pactBopa conepxutcs 1 mons H2SOa, T.e. 98 1. [lo ypaBHeHHto peakuuu Ha 1 MoIb
Hutpata cBuHna (331,2 r) 3arpaunBaercst 1 Mosb KucinoTsel. O0beM HEOOXOAMMOI KHCIOTHI OIpe-
JIeJISIeM CIIeIyIOIINM 00pazoM:

Ha 331,2 r PB(NO3)2 uaer 1000 M H2SOg,
Ha 0,5 r PB(NO3)2 uaet x mut H2SOg,
OTKyJia
_0,5-1000
3312
J171st MOJTHOTO Oca)xIeHUs He0OX0 UM MOTYTOPHBIN U30bITOK ocaautens 1,5 - 1,5 = 2,25 (mm).
IIpumep 2. Cxonbko rpammoB BaSO4 nepeiier B pacTBop npu npombiBaHuU ocazika 200
MJI IUCTUJITTUPOBAHHOM BOJIBI?
Pemenue
1. Haitnem pactBopumocts BaSO4 B MOMSIX Ha TUTp:

= 1,5 (M1 H2SOg).

BaSO4 <> Ba?" + SO4>
Ks =[Ba®"] - [SO4*]
Ks=1-10"0
O603HauMM pacTBopuMocTh BaSO4 uepes x Monb/m, Toraa [Ba?*] = x u [SO4%] = x

Orcrona Ks = x?
Ke=1-10710

x=+1-10°=1-10"°

2. PaccunteiBaeM pactBopumocts BaSO4 B rpammax B 200 Mut BOJBI:

1 - 107 moub/1 - 233 mouns/ - 0,2 1= 0,0005 T

IIpumep 3. Cxonbko rpammoB BaSO4 nepeiiner B pacTBop npu nmpoMbiBaHuH ocaaka 200 mi
KMJIKOCTH, cofiepkanieii 10° Monb cepHOi KMCIOTHI?

Pemenue
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1. Haiinem pactBopumocts BaSO4:

Ks=[Ba®*] - [SO4*]

0O603HaunM pacTBOpuUMOCTh BaSO4 "epe3 x Moib/i, Toraa

[Ba?*] =x, a [SO4*] = x + 0,001
Ks=x"(x+0,001)

Tak kak x < 0,001, To 3HaYECHUEM X TIPH CIOKCHUH MOKHO ITPeHEOpeUb:

Ks =0,001 - x

_ 110"

x _ ——

1-10°°

2. Paccuntaem pactBopumocth BaSOs B rpammax na 200 M1 pactsopa: 1+ 107 mons/m - 233
r/moins - 0,2 1=0,000005 r

Ipumep 4. Ilpu ananmze cocraBa TEXHUUECKOTO Cyb(haTa HATpUs OBUIO HAIEHO:
Na2SO4 - 87,56 %; NaCl — 1,14 %; H20 — 11,30 %

=1-107 mons/n

[TepecunTaTh pe3yabTaThl aHAJIM3a HA A0COIOTHO CYXO0€ BEIIECTBO.
Pemenne
OO6iee conepkanme Cyxoro BEIIeCTBa B CyJib(aTe HATPUs PaBHO:
100,0 — 11,30 = 88,70 (%)
HpOHGHTHOG COACPIKAHUC OTACIbHBIX KOMIIOHCHTOB B CYXOM BCIHICCTBC 6YZI€TI

JUTs NazSO4M =098,71 (%)

)

114-100

g NaCl =1,29 (%)

w-100 .
Winu, ucrions3yst GopMynny ®c = ), rJe ® — COJepKaHWe COCTABHOM YacTH BO BIAKHOM

(100-¢
06pa3ue, 6 — BJIaXXHOCTD 06pa3ua B IIPOLCHTAX, ¢ — COACPIKAHUC COCTaBHOM YacTHU B CyXoM 00-
paste.

87,56-100
«(Na2SO4) = —————— =98,71 (%
©(NazS00) = J00-11.30 *)
we(NaCl) = ~114-100 _ 1,29 (%)
100-11,30

3ananme: Pemuts 3a1aun (OcHoBHas nuteparypa: [2] Ne 300, 310, 320, 340).
Bomnpocs! 1151 CAMOKOHTPOJIS

1.YeM pyKOBOACTBYIOTCS IIPU BBIYUCIIEHUN BEIMYNHBI HABECKU?

2. Kak npou3BoAsT pacueT pe3yabTaTOB BECOBBIX ONpEAEICHUI?

3. Uto Takoe aHaIMTUYECKUIA MHOXHTENb ((akTop nepecyera)?

Kuca0TH0-0CHOBHOE TUTPOBaHME

Heab. [T03HAKOMUTHCS ¢ THATPUMETPUUECKUM METOJIOM AHAIM3A.

B tutpumerpuueckoM aHanM3e KOJWYECTBO XMMHUYECKHX BEILIECTB OINPEIACISIOT Yalle
BCETO ITyTeM TOYHOT'O U3MEPEHUsI 00bEMOB PaCTBOPOB JIBYX BEIIIECTB, BCTYMAIOIINX MEXKTYy COO0M
B OMpEACNICHHYI0 peakinio. PeareHT 6epyT B KOJIMYECTBE, SKBUBAICHTHOM OMpPEIEIsIEeMOMY Be-
LIECTBY.

K Merony KHCIOTHO-OCHOBHOTO TUTPOBAHUSI OTHOCSIT BCE TUTPUMETPUUECKHUE OIpeeIie-
HUSI, B OCHOBE KOTOPBIX JIEKUT PEAKIIHUS:
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H*+OH" < H20 (H30" + OH™ < 2H20)
[Tpu momMomu 3TOro MeToa OMPEAETSAIOT KUCIOThI, OCHOBAHUS, HEKOTOPBIE COJIH, a30T, CEpy B
OpPraHMYECKUX COCANHEHUSAX U T. II.
3ananue: Odopmuts padotsl: «IIpurorosnenue u crannapruzanus 0,1 M pactBopa XJI0poBOI0-
POHOM KUCIOTH», «OnpeeneHne CoaepKaHus IEeJIOYH U COABI TP MX COBMECTHOM IPUCYT-
crBum». (OcHoBHas nuteparypa: [1] ctp.70-76).
Bomnpocsbl 111 caMOKOHTPOJIS
1. Kakue npu3Haky MOJI0KEHBI B OCHOBY KIaCCU(UKAIUN TUTPUMETPHUECKUX METOIO0B?
2. YUro Takoe TUTPOBAaHUE, CKAYOK THTPOBAHMUS, TOUYKA SKBUBAIICHTHOCTH, KOHEYHAs TOYKa TUTPO-
BaHUs?
3. 3noxwuTe CynHOCTh IPSMOro, 00paTHOTO TUPOBAHUS U TUTPOBAHUS 3aMECTHUTEIIS.
4. O0s13aTenbHO JIU COBIIAJCHUE TOUKH SKBUBAJIEHTHOCTH U KOHEUHOM TOUYKH TUTPOBAHUSA?
5. Uro Takoe nepBUYHBIC M BTOPUYHBIC CTAaHIApTHBIC pacTBOphl? Ilepeuncnure TpeGOBaHMS,
NpeIbBISIEMbIE K CTAaHAAPTHBIM BELIECTBAM.
6. KakoBa cymHOCTh MeTOJa KHUCIOTHO-OCHOBHOTO THUTpoBaHHA? Kak 0OHapyXuTh KOHEUHYIO
TOYKY TUTPOBAHHS B KUCIOTHO-OCHOBHOM TUTPOBAHUHU?
7. IlpuBeaute npuMepsl NEPBUYHBIX U BTOPUYHBIX CTAHAAPTHBIX PACTBOPOB, HCIOJIb3YEMBIX B
KHCJIOTHO-OCHOBHOM THUTpPOBaHMU. Hamuimre ypaBHEHUS peakiuil, yKaXuTe (pakTopbl SKBHBA-
JEHTHOCTH.
8. IlpuBeanTe PUMEPHI MCIIOJIB30BAaHMSI PAa3HBIX CIIOCOOOB TUTPOBAHHA (IIPSIMOTO, 0OpPaTHOTO,
KOCBEHHOT'0) B KUCJIOTHO-OCHOBHOM TUTPOBaHHH.
JIureparypa
OcHoBHas:  JlomonHUTENbHAS:
[4]rmaBa3 [4]rnaBa 9 §9.2.1-9.24
[2] Ne 358, 369, 381, 399, 415 [1] rnaBa 5

Ocagure/ibHOE TUTPOBAHHE

Ieasb. [To3HaKOMUTBCS ¢ METOJUKOM OCAUTEIBHOTO TUTPOBAHMUS.

ApPreHToMeTpru4eCcKOe TUTPOBAHUE — METO/] OCAAUTENLHOTO TUTPOBAHUSI, OCHOBAHHBIN Ha
UCIOJIb30BaHUM CTaHJAPTHOTO pacTBOpa HUTpaTa cepedpa B KauecTBe peareHra — ocagutens. B
OCHOBE METO/Ia Jie)aT 0CaUTEIbHbIE PEAKIINU

X +Ag"=AgX|

rae X =CI, Br, I, CN', SCN™ u ap.

OCHOBHBIMU pabOYUMH PACTBOPAMM apreHTOMETPUH SBIISIOTCS PACTBOPBI HUTpATa cepe-
Opa, xJlopuja HaTpusl U TUOLIMAHATa Kajlus WM aMMoHUs. PabGoumii pacTBop HUTpaTa cepedpa
TOTOBSIT MO HaBECKE W CTaHAAPTU3MPYIOT CTAHJAPTHBIM PACTBOPOM XJIOpUJA HATpUs B MPHUCYT-
CTBUU XpOMara Kajusl.

PacTBOpBI XJI0pUAA HATPUS U THOLIMAHATA Kalus (MJIM aMMOHHMS) FTOTOBSIT U3 EPEKPHCTaI-
JM30BaHHBIX MpernapaToB. TOUHYIO KOHLIEHTPALMIO THOLIMAaHaTa Kajaus (MM aMMOHHUS) yCTaHAaB-
JMBAIOT MOP TUTPOBAHHOMY PAaCTBOPY HUTpaTa cepeodpa.

Merox donbrapaa — 3To 0OpaTHOE TUTPOBAHUE M30OBITKA KATUOHOB cepedpa pacTBOPOM
TUOLIMAHAaTa Kajaus (WM aMMOHUS) B IPUCYTCTBUU UHAMKaTopa — conu xxene3a(lll), oObruno *e-
J€30aMMOHUNHBIX KBacloB. K ananusupyemMoMy pacTtBopy 100aBisIOT U30BITOK CTaHIAPTHOIO
pacTBOpa HUTpaTa cepedpa, 0caloK OTPHUIBTPOBBIBAIOT, & OCTATOK HUTpATa cepedpa TUTPYIOT pa-
004YMM pacTBOPOM THOIMAHATA Kajus (MJIM aMMOHHUS) B IpUcyTcTBUH conu xene3a(lll).
3ananue: Odopmuts pabotsl: «IIpurorosnenue u crannapruzanus 0,1 M pactBopa HUTpaTa ce-
pebpay, «OnpeneneHne XJI0puI-HOHOB B CTOYHBIX Bojax MeTo1oM Domsrapaa». (OcHOBHAS JIH-
teparypa: [1] crp.95-98).

Bomnpocsl 1151 CAMOKOHTPOJIS
1. IIpuBenuTe mpuMepsl UCHOIB30BAHUS PA3HBIX CHOCOOOB TUTPOBAaHUS (MIPSAMOro, 0OPAaTHOTO,
KOCBEHHOT'0) B KHCJIOTHO-OCHOBHOM TUTPOBaHUH.
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2. Kakue TpeboBaHus MPeIbABISIOT K PEAKIUSAM OCAXKICHUS B THTPUMETPUUECKOM aHanu3e?

3. HazoBuTe Hanboiee MUPOKO MPUMEHSFOIIIHECS METO/IbI OCAIUTEIHLHOTO TUTPOBAHUS.

4. YKaxuTe MOCIeI0BaTeIbHOCTh BBINMAJEHUS OCAJIKOB MPU apreHTOMETPUUYECKOM TUTPOBAHUU
cmecH, coaepakaieit nonsl Cl°, Br- u J° B SKBUMOJISIPHBIX KOHIICHTPAIHSX.

5. Ilepeuncnure cniocoObl 0OHAPYKEHHUS KOHEYHON TOYKU TUTPOBAHUS 0 METOY OCAKICHHUSI.

6. Kakue Turbl ”HAMKATOPOB MPUMEHSIOTCS. B TUTPOBAHUU 10 METOY OCAXICHUS?

7. Kakoii cnoco6 ocHOBaH Ha 6€3bIHIUKATOPHOM OOHAPYKEHUU KOHEUHOM TOUKH apreHTOMETPHU-
YECKOTO TUTPOBAHUS XJIOPUIOB?

8. Ha yem ocnoBan metop I'eii-JItoccaka? Kakue nOHBI OH MO3BOJIAET ONPEACATH?

9. B yem CymIHOCTh OCaUTEILHOTO TUTPOBAHUS 110 MeTOAY Mopa; /it onpeieleHUs KAKUX HOHOB
OH IIPUMEHUM?

10. Oxapakrepusyiite meron ®onprapna. Kakue moHbI MOTYT OBITH OMPENEICHBI C TTOMOIIBIO
3TOro Merona?

11. C momMomipi0 Kakoro MHIUKaTOpa (GUKCHPYIOT KOHEYHYIO TOUKY THTpOBaHUsS B Mmerojne Da-
aHca? OTMeTbTe 0COOEHHOCTHU U 00JIaCTh MPUMEHEHHUS ITOr0 METO/1a.

12. ChopmynupyiiTe HEOOXOIUMOE yCIOBUE MPUMEHEHHS aJICOPOIIMOHHBIX UHAUKATOPOB. [Ipu-
BEJIUTE MPUMEPHI UX UCTIOTIb30BaAHUS.

JIureparypa:

OcHoBHas: JlononHurenbHast:

[4] rnaBa 6 [1] rmaBa 13

[2] Ne 556, 560, 557, 561, 565 [4]rnaBa 9 § 9.2.7

KomniiekcoHoMeTpHyeckoe THTPOBaHHe

Heab. [To3HaKOMUTBHCS ¢ METOAMKON KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHMUSI.

KommiekcoHoMeTpHst — METO/1 TUTPOBAHUS, OCHOBaHHBIM Ha UCIOIb30BAHUM PEAKLIU 00-
pa3oBaHusl KOMIUIEKCOHATOB — KOMIUIEKCHBIX COEIMHEHUI KaTMOHOB METAJUIOB C KOMILJIEKCO-
HamH. KOMIUIEKCOHBI — 3TO IPOU3BOIHBIE AMUHOIIOJUKAPOOHOBBIX KUCIOT U UX COJIeH, aHMOHbI
KOTOPBIX, BHICTYIIAs B POJIM TIOJIMCHTAHTHBIX X€1aT000pa3yoIInX JIUTaH I0B, CIIOCOOHBI 00pa30-
BBIBATh CO MHOTMMH KaTHOHAMHU METAJJIOB yCTOMUYUBBIE pACTBOPUMBIE KOMIUIEKCHI — KOMIUIEKCO-
HaTBhI.

OnHuM U3 HanboJiee yacTo MPUMEHEMBbIX KOMIUIEKCOHOB sBisieTcss — DJTA (atunenaua-
muHTeTpaanerar). Crannapruszanus pacrsopa J/ITA ocHoBaHa Ha TUTPOBAHUU AIMKBOTHI CTAH-
JTApTHOTO pacTBopa cyib(aTa nuHKa pactBopoM DJTA B npucyTcTBUN 3pHoXpoma yepHoro T.

Onpenenenre Kajlblidsg U MarHusl IpU UX COBMECTHOM IPUCYTCTBUM OCHOBAHO HA TUTPO-
BaHUU CTaHAApTHBIM pacTBopoM DJITA ¢ 1ByMs MHAMKATOpaMH — 3pHOXPOMOM 4epHBIM T THUT-
pyercsa cyMMa KajibIUsl U MarHus; 3aT€M ¢ MypPEKCHUJOM B ILEJIOYHOU Cpelie — TOIbKO KaJbIUH.
Pa3zHocTh 00BEMOB, 3aTpayeHHBIX Ha TUTPOBAHHE CMECH C Pa3HbIMM MHAMKaTopamMu. COOTBET-
CTBYET COJIEP>)KaHUIO MarHUs B pacTBOPE.
3ananue: Odopmuts paboTsl: «IIpUroToBiIeHNE U CTAaHIAPTU3ALUS PACTBOPA ITUIICHIMAMHH-
terpaanerata HaTpust (DA TA)», «OnpeneneHue Kaaplids U MarHus P UX COBMECTHOM TIPUCYT-
ctBuM B pactBopey. (OcHoBHas nutepatypa: [1] ctp.102-109).

Bomnpocsl 1151 CAMOKOHTPOJIS

1. Kakum KpUTEpHSAM JOJKHBI OTBEYATh TUTPAHTHI B KOMIIJIEKCOMETPUU?

2. B yeM cyniHOCTh METO/1a KOMITJIEKCOHOMETPUU?

3. OObsCHUTE MPUHIMI ASHCTBHS U BHIOOpA METAJUIOMHINKATOPA B KOMIUIEKCOHOMETPUYECKOM
TUTPOBAHUHU.

4. Kakue ¢akTopsl BIUSIOT Ha BEIMUMHY CKayKa HA KPUBON KOMIIEKCOHOMETPUYECKOTO TUTPO-
BaHUs?

5. B kakux ciy4asx UCIOJIB3YIOT 00paTHOE KOMIUIEKCOHOMETpuieckoe TuTpoBanue? [lpuBeanre
MPUMEPBL.

6. B 4eM cyTb KOCBEHHOTI'O KOMIUIEKCOHOMETpUYECKOro TuTpoBanusa? [IpuBennre npumMepsl.
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7. OOBACHUTE CYHIHOCTh OOPAaTHOTO M BBHITECHUTEIHHOIO KOMIUIEKCOHOMETPUYECKOTO TUTPOBA-
HUd. B kakux ciaydasx UCHoJIb3yIOT 3TH METObI?

8. Kak mpoBoJsAT KOMILJIEKCOHOMETPUUECKOE OMNPEIEICHNE KANbIMs U MarHus P UX COBMECT-
HOM IIPUCYTCTBUU?

Jluteparypa

OcHoBHas: JlonmomHUTEILHAS:

[4] rnaBa 5 [1] rnmaBa 9

[2] Ne 568, 570,572 [4]rnaBa 9 § 9.2.5

OKuCINTEIBbHO-BOCCTAHOBUTE/ILHOE TATPOBAHUE

Heus. [To3HaKOMUTBCSA ¢ METOJIUKOM OKUCIUTENILHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS.

OKHCANTENBHO-BOCCTAHOBUTEILHOE TUTPOBAHUE, UITH PELOKCUMETPHUSL, — 3TO TUTPOBAHUE,
COIIPOBOKIAEMOE IIEPEX010M OJTHOTO MJIM OOJIBILEro YKcia 3JIEKTPOHOB OT HOHA-JJ0OHOpa WIIA MO-
JIEKyJIbl (BOCCTAHOBUTEIS) K aKLIENTOPY (OKUCITUTEINIO).

IlepmaHraHaToMeTpuUsl — METOJ, KUCIUTEIbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUS C IIPUME-
HEHUEM TUTpaHTAa — PAcTBOpA MepMaHraHarta kaiaus. PacTBop nmepmaHraHara Kajausi TOTOBST I10
HaBEeCKe U CTaHJApTU3UPYIOT CTAaHAAPTHBIM PACTBOPOM OKcajlaTa HAaTpUs MJIM CTaHAAPTHBIM pac-
TBOPOM IL[ABEJIEBON KUCIIOTHI.

IlepMaHraHaTOMETPUYECKOE TUTPOBAHUE IPUMEHSIOT IPEUMYILIECTBEHHO /sl ONpeiene-
HUS BELIECTB, UTPAIOLIUX 10 OTHOILIEHUIO K IEPMAHTaHAT-UOHY POJIb BOCCTAHOBUTEIIEH.

KoHIeHTpaluio HUTpUTa HATPHUsS ONPENEeNAIoT MPSMbIM TUTPOBAaHMEM B CEPHOKHCION
cpene. [lockobKy HUTPUT-MOH HEYCTOMYMB B KUCJIOW CPEZe U pa3jaraercs, o3TOMy aJlUKBOTY
CTaHJApTHOI'O CEPHOKKCIIOIO PacTBOpa I€pMaHIraHaTa Kajlus TUTPYIOT HEUTPaJIbHBIM PacTBOPOM
HUTpPUTA HATPUs A0 00eclBEUNBaHUS.
3ananue: Odopmuts pabotsl: «IIpuroToBiaeHre u cTaHIapTU3ALUSA PacTBOPA IEpMaHIraHaTa Ka-
JIMS IO OKcaslaTy HaTpush», «OrnpeneneHue HUTPUT-HOHOBY. (OcHOBHAs nuteparypa: [1]
ctp.116-122).

Bomnpocsl 1151 CAMOKOHTPOJIS

1.Ha3zoBure criocoObl GUKCUPOBaHNS KOHEYHOM TOUKH B OKMCIUTEIbHO-BOCCTAHOBUTEILHOM TUT-
POBaHMH.

2. Ha3oBuTe nepBUYHbIE CTAaHAAPTHHIE BELIECTBA B IEPMAaHIaHATOMETPUH, YKOKUTE UX (PAKTOPBI
HKBUBAJIEHTHOCTU Y HAMUIIUTE COOTBETCTBYIOIIME MOJIyPEAKIIUH.

3. Hanummre peakiiuu, UCIOIb3yeMble IS CTaHAapTU3AlUU pacTBOpa THOCY Ib(aTa HaTpusl.

4. Ha3oBuTe NpUYMHBI HEYCTOMUMBOCTH pacTBOpPa TUOCYJIb(aTa HATPUS U HAMMILNUTE YypaBHEHUS
COOTBETCTBYIOIINX PEAKLIUH.

5. Ha3oBute npuunMHy HEyCTOMYMBOCTH pacTBOpa NMEpMaHraHaTa Kajausi ¥ HaUIIUTE YPAaBHEHUS
COOTBETCTBYIOIIEH PEAKIUH.

6. Kakue npuemsbl HCNIONB3YIOT AJIs CTaOUIN3allMy pacTBOpa IEpMaHraHara Kauus?

7. YKaxuTe U MOSICHUTE YCIOBUS, KOTOPbIe HEOOXOIUMO COOII0AaTh IPU TUTPOBAHUM OKcaslaTa
HaTpUs pacTBOPOM N€pMaHraHaTa Kajaus?

Jluteparypa

OcHoBHas: JlonmomHUTEIEHAS:

[4] rnaBa 4 [1] rmaBa 11

[2] Ne507, 511, 515,531,547 [4]rnaBa 9 § 9.2.6

Turpumerpuyeckuii anaaus. Pemenue 3axau
Ieunb. [I03HAKOMUTBCS ¢ pacyeTaMy TUTPUMETPUYECKOTO METO1a aHAIU3A.
Ipumep 1. [Ipurorosuts 20 1 0,1 H pacTBOpa COISAHON KUCIOTHI U3 KUCIOTHI, IIOT-
HOCTBb KOoTOpo# 1,19 r/mi.
Pemenue. s mpurorosnenus 20 11 0,1 H pacTBopa COJISTHON KHCIOTHI HEOOXOIMMO pac-
TBOPUTB:
m=M,-C,-V,m=365-20-0,1=73(2).
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[To Tabmune Haxomum w. T.x. p=1,19 e/mn, T0 w=38,32%. CnenoBaTebHO, KUCIOTHI,
IUIOTHOCTh KOTOPOit 1,19 r/Mi1, HYy)KHO B3STh:

m -100% 73-100
Mpg-pag = —24———— a-a:—:190,5 .
pa-p > pa-p 38,32 ()
OO0BbeM ITOr0 KOJTMYECTBA KUCIOTHI PABEH:
v="y 21999 60 .
yo, 119

Ipumep 2. Ckonbko nporentoB CH3COOH conepXUT KOHIIEHTpUPOBAHHASL YKCYCHAast
KHCJIOTA, €CIIM TIOCJIe PACTBOPEHHUs 2,6 T ee B MEpHOH Koy10e eMKoCThio 250 MJT1 Ha TUTpOBaHue 25
MJI ITIOJIy4EHHOT'0 pacTBOpa n3pacxonosano 22 miu 0,1 H pacTBopa ruipokcua HaTpus?

Pemenue. PaccuntaeM KOHIEHTPALIMIO YKCYCHON KUCIIOTHI 110 pe3yJIbTaTaM TUTPOBAHUSI:

V(CH,COOH )- ¢(CH,COOH )=V (NaOH )- ¢(NaOH ),
V(NaOH )-¢(NaOH )
V(CH,COOH)

¢(CHsCOOH)= 222;?1 _0,088.

¢(CH,COOH ) =

Haiinem Maccy yKCyCHOM KHCIIOTBI, KOTOpas cojeprxkanachk B 250 mut pacTBopa:
m=M,-C,-V;m=60-0,088-025=132¢2
Pccuntaem MaccoByro J10JTI0 KUCIOTHI B TAaHHOM PacTBOpE:

@ = Deees 100%; g = %100% =°0.77%

mpa—pa 1

6 IUJIAKTUUYECKHUE MATEPUAJIBI 1151 KOHTPOJISI (CAMOKOHTPO.IST)
YCBOEHHOI'O MATEPUAJIA

6.1 OneHo4HbBIE CPEACTBA, MOKA3ATEJH U KPUTEPHUHU OLEHNBAHUSA KOMIIETEH Ui

Hnupexc | Onenounoe IToka3aTenn Kpurepun ouennBanus
KOMIIe- CpeacTBO OLlEHUBAHUS c()opMHUPOBAHHOCTH KOMIIETEHIN A
TeHUHH
YVK-1 Otyer no na- | Huzkuii — HEYIOBJAETBO- | CTABUTCS, €CIU JOMYIIECHBI CYIIe-
OIIK-8 | GopaTopHOIl | PHUTENHHO CTBEHHBIE OIIMOKHU (B X0J1€ dKCIIEPH-
[1IK-2 | pabote MEHTa, B 00bSICHEHUH, B OPOPMIICHUU

paboTHl, MO TEXHUKE O€30MacCHOCTH, B
pabote ¢ BelecTBaMM U pudopamn),
KOTOpBIE HE MCTIPABJISIOTCS J1aXe 10
YKa3aHHUIO MIPeTogaBaTels.
[ToporoBblif — yoBiie- | cTaBUTCA, €CIHU TOMYILIEHBI OJTHA-/IBE
TBOPHUTEIBHO CYILIECTBEHHbIE OINOKHU (B X0J1€ IKC-
NEpUMEHTA, B 00bSICHEHUH, B 0POpPM-
JeHuu paboThl, 10 TEXHUKE Oe3omac-
HOCTH, B pabOTe ¢ BEIIECTBAMHU U TIPHU-
0opamu), KOTOPHIE UCTIPABIISIIOTCS C
MTOMOUIBIO MPEMNO/1aBaATEIsL.
bazoBslii — xopormio a) paboTa BBINOJIHEHA NIPABUIIbHO, Oe3
CYIIECTBEHHBIX OIIMOOK, C/ICIaHbI BBI-
BOJIBI;
0) JOITyCTUMBI: HETIOJIHOTA TIPOBEACHUS
i 0OpPMIIEHHS! SKCIIEPUMEHTa, OfIHA-
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JIBE HECYILIECTBEHHBIE OIIMOKH B ITPOBE-
JCHUY WIH 0(OPMIICHUH SKCIICPH-
MEHTA, B PaBUIIaX pabOTHI C BelIe-
CTBaMH M IIpHOOpamMu

Bricokuii — OTIIMYHO

a) paboTa BBITIOJIHEHA TOJTHO, ITpa-
BUJIbHO, 0€3 CYIIIECTBEHHBIX OIIMOOK,
C/IeTIaHbI BBIBOJIBI;

0) PKCIIEPUMEHT OCYIIIECTBIICH T10
IUIaHy C YY€TOM TEXHHUKH O€30MaCHOCTH
¥ [IpaBUJI pabOTHI C BEIIECTBAMHU U TIPH-
0opaMu; B) IMEIOTCSI OpPraHU3aUOH-
HbIC HABBIKH (TIOJICPIKUBACTCS YUCTOTA
pabouero MecTa u MopsAOK Ha CTOJIE,
HKOHOMHO HCIOJIBb3YIOTCSI PEAKTUBBI).

KoHntpous-
Has pabora

Husknii — HEey 10BIETBO-
PUTEIBHO

JOTTYCTUJT YUCJIO OIIUOOK U HEJO0UETOB
MIPEBOCXOSAIICE HOPMY, P KOTOPOH
MOJKET OBITH BBICTABJICHA OLICHKA «3)»

IToporossiit —
YAOBJIETBOPUTEIBHO

€CJIM CTYACHT ITPAaBUIIBHO BBITOTHUII
HE MEHee MOJIOBUHBI pabOTHI HITH J10-
IMyCTHJI: He OoJiee IBYX rpyObIX OIIu-
00K; mim He 6oJiee 0IHOM Tpy0oii 1
OJIHOI HEerpyOOH OIIMOKU U OJHOTO
HeloueTa; uWin He Ooee IByX-Tpex He-
rpyObIX OMIMOOK; WM OJHOMN HEerpyOoi
OIMOKH U TpeX HEeIOYETOB; MU TIPU
OTCYTCTBUH OIIMOOK, HO TIPY HATUYHUU
YeThIPEX-TISITH HEJ0YETOB.

ba3oBblii — x0po1110

CTYJICHT BBIITOJIHUII padOTy MOJHO-
CTBIO, HO JIOITyCTHJI B HEM: He Ooiee
OJIHOI HETpyOOH OIIMOKU U OJHOTO
HejloueTa MM He OoJiee IByX Hemoue-
TOB

BrIcokuii — OTIIMYHO

paboTa BhINOIIHEHA O€3 OLINOO0K, yKa-
3aHbI BCE pacyeTHbIE POPMYIIBI, €AH-
HUIIBI U3MEPEHUs, 0€3 OIMIMOOK BBIMOJI-
HEHbI MATEMATHUECKHE PACUETHI

VueOHBIE 3a-
agyu

Husknit —HeynosneTBo-
PUTEIBHO

JIOTTYCTHJT YHCJIO OIIUOOK U
HEJ0YETOB MPEBOCXOAIIEE HOPMY,
MPU KOTOPOH MOXKET OBITh BHICTABJICHA
OLICHKa «3»

[Toporossrii —
YZIOBJIETBOPUTEIILHO

CTYACHT MPABWJIGHO BBITIOJHII HE Me-
Hee MOJIOBUHBI pa0OThI MM JOITYCTHUIL:
He 0oJiee ABYX rpyObIX OMIMOOK; HIIHA
He 6osee oIHOM Tpy0oii U 0JTHOM He-
rpy0oi OIMOKU U OHOTO HET0YETA;
WM He 0oJiee IBYX-TpeX HErpyObIx
OLIMOOK; UM OJTHOW HerpyO0oit
OLIMOKH U TpeX HEeI0UETOB; WU PU
OTCYTCTBUH OIMIMOOK, HO TIPY HAJTMIUHU
YeThIpeX-TISITH HEJ0UETOB.
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ba3oBblii — x0opomo

CTYACHT BBINOJHMI palboTy IMOJHO-
CTBI0, HO JIOITyCTHJI B HEl: He OoJiee of1-
HOI HeTrpyOOoil OIMOKH U OHOTO HEIO-
JyeTa WK He OoJiee IBYX HEI0YETOB

Bricokuii —
OTJINYHO

pabota BeImosHeHa 6e3 ommooK, yKa-
3aHBI BCE pacUYeTHBIC (POPMYJIBI, CIH-
HUIIBI U3MEpEHUs, 0€3 OMMOOK BBIMMOJ-
HEHBI MATEMATHYECKHE PACYCTHI

[1K-2
OIIK-8

Tect

Huzkuit — no 60 6amios
(HEYIOBJIETBOPHUTEIIHHO)

[Toporoserii — 61-75 6an-
JIOB
(YIOBIIETBOPUTEIHHO)

BazosBerlii — 76-84 0amwoB
(xopor110)

Bricokuii — 85-100 6an-
JIOB
(oTIIMYHO)

3a BEPHO BBINOJHEHHOE 33/IaHUE TECTU-
pYEMBbIil MOJTy4yaeT MaKCHMallbHOE KO-
JMYECTBO OaUIOB, MPETYyCMOTPEHHOE
JUISL 3TOTO 3a/laHusl, 32 HEBEPHO BBIIIOJI-
HEHHOE — HOJIb 0asu1oB. [locie npoxox-
JNEHUS] TecTa CyMMHPYIOTCS pe3ylib-
TaThl BBIMOJIHEHUS BCEX 3aJJaHUN.
[TopcunThiBaeTCS MPOLEHT MPABUIHHO
BBITIOJIHCHHBIX 3aJ]aHUH TECTa, MOCIIe
Yero 3TOT MPOLIEHT NEPEBOAUTCS B
OIICHKY, PYKOBOJICTBYSICh YKa3aHHBIMHU
KPUTEPUSMHU OLICHUBAHUS.

6.2 Iloka3aTe/iM 1 KPUTEPUH OLIEHUBAHUS KOMIIETEHINI HA PA3JIMYHBIX 3Tanax ux ¢gopmu-
POBaHMs, IIKAJIbI OLIECHUBAHUSA

[IpomexxyTouHas aTTecTanus sABISETCA IPOBEPKOM BCEX 3HAHMM, HABBIKOB M YMEHHH CTY-
JICHTOB, IPUOOPETEHHBIX B IIPOLIECCE U3YUEHUS TUCUUIUTMHBL. DOopMoil mpoMexyTouHOH aTTecTa-
LMY 10 AUCLHUITIIMHE SBJISETCS 3a4ET/9K3aMEH.

Jl1s OLleHUBaHUS PE3YJIBTATOB OCBOCHUS AUCLUIUIMHBI IIPUMEHSETCS CIEAYIOIHUE KPUTe-
pYH OLICHUBAHMSL.

HJIM YMCPCHHOM TCMIIC.

KpuTtepun onieHkH cTyeHTa Ha 3a4eTe

CryzneHT foImycKaeTcs K 3a4eTy, eCIu:

a) BBINIOJIHWJI BCE MPaKTUUYECKHE pabOThI;

0) 3alIUTUII UX, OTBETUB Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME NMPAKTHUECKOH padOTHI.

3aueT NpoXoaAUT B yCTHOH opMme uin B (popMe TECTUPOBAHMUSL.

OneHka «3a4TEeH0» BBICTABIISIETCS CTYIEHTY, KOTOPBIi

- IPOYHO YCBOWJI NPEAYCMOTPEHHBIN MPOrPaMMHBIN MaTEpHall;

- IPaBUJIBHO, ApIYMEHTUPOBAHO OTBETHII HA BCE BOIIPOCHI, C IPUBEAECHUEM IIPUMEPOB;

- TI0Ka3aJ TiyOoKue CUCTeMaTU3UPOBAaHHBIE 3HAHUS, BJIa/IeeT IPUEMaMH PacCyKIEHUS U
COIOCTABJISIET MaTepHaIl U3 PA3HBIX UCTOYHUKOB: TEOPHUIO CBSA3BIBAET C MPAKTUKOMN, APYTUMHU Te-
MaMU JIaHHOTO Kypca, IpYTrUX U3y4aeMbIX MPEeIMETOB

- 6e3 OmMOOK BHITOIHUI TPAKTHYECKOE 3aaHUE.

O0s13aTeNbHBIM YCIIOBHEM BBICTaBICHHOMN OLIEHKH SIBJIETCS TPaBUIIbHAS PeUb B OBICTPOM

HOHOHHHT&J’IBHHM YCIOBUEM TIIOJYUCHHUA OLCHKH <«3ad4TCHO» MOI'YyT CTaTb XOpOLIHE
yCnexu mnpu BBINIOJIHCHUN CaMOCTOSTEIbLHOMN pa60TBI, CHUCTEMATHYCCKasA aKTHBHaA pa60Ta Ha

MPAKTUYCCKUX 3aHATUAX.
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OrneHka «He 32a4TeHO0» BBICTABISACTCS CTYIEHTY, KOTOPBII HE CMOT PACKPBITH OCHOBHOM
Bonpoc aaxe Ha 50%, B oTBeTax Ha Apyrue (AOMOJHUTENbHBIE) BOIPOCH! JOIYCTHII CYIIECTBEH-
HbI€ OILIMOKHM WJIM HE MOXKET OTBETHTh Ha JIONOJIHUTEIbHBIE BOIPOCHI, IIPEAJIOKEHHbIE IIpenoa-
BaresneM. OLeHMBAETCsl KaueCTBO YCTHOW M MMCbMEHHOM pedM, KaK U IIPU BBICTABJIEHUH T1OJIOKU-
TEJILHOU OIICHKH.

Kpurtepun oieHKH YCTHOr0 0TBETAa HA IK3aMeHe:

OCHOBOIA 17151 OTIpe/IeNIeHUs OLICHKH Ha 3K3aMEHAaX CIYXHUT 00BEM U YPOBEHBb YCBOCHUS
CTYJEHTaMH MaTepHasa, mpeayCMOTPEHHOro paboyeil mporpaMMoi COOTBETCTBYIOIIEH AUCIIU-
TUJTUHBL.

[Ipu onpenenenun TpeOOBaHM K SK3aMEHAIIMOHHBIM OIIEHKaM 0 JUCIUILIMHAM C TIpe-
o01aJaHleM TEOPETUIECKOT0 00y4eHUs MpeaaraeTcs pyKoBOJICTBOBATHCS CIIEIYIOIIUM:

— OLIEHKH «OTJIHYHO» 3aCTYKUBAET CTYACHT, OOHAPYKHUBIIHI BCECTOPOHHEE, CUCTEMA-
THYECKOE U TIIy0OKOe 3HaHKE IPOTrPaMMHOT0 MaTepHaia, yMeHue CBOOOIHO BBIIOJIHATH 3312~
Husl, npeaycMmotpennsie PIT], ycBouBIINIT OCHOBHYIO M 3HAKOMBIH C JOMOJHUTEIIBHOM JINTEpa-
TypOH, PEKOMEHJOBAaHHOU NporpaMMoi. Kak npaBuiio, OLieHKa «OTIMYHO)» BBICTABIISETCS CTY-
JI€HTaM, yCBOUBILIUM B3aUMOCBSI3b OCHOBHBIX MOHSATHI TUCIUIUIMHBI B UX 3HAYCHUHU I TPHOO-
petaemoii npoeccuu, MPOSIBUBLIMM TBOPUECKHUE CIOCOOHOCTH B IOHMMAaHUU, U3JI0KEHUU U UC-
MOJIb30BaHNHU yU4eOHOI0 MaTepuana;

— OLIEHKH «XO0POILI0» 3aCIYyKUBAET CTYACHT, 0OHAPYKUBIIHMH [TOJIHOE 3HAHUE [TPOTrPAMM-
HOTO MaTepHalla, yCIEIIHO BBITOIHSIOIUN IPETyCMOTPEHHbBIE B ITPOrpaMMe 33]1aHUsl, YCBOUB-
1M OCHOBHYIO JIUTEPATypy, PEKOMEHJJOBaHHYO B Iporpamme. Kak mpaBuiio, onieHKa «xo-
POILIO» BBICTABIIAETCS CTYJEHTaM, IOKa3aBUIMM CUCTEMATUYECKUN XapaKTep 3HaHUU 110 AUCIH-
IUTMHE U CIOCOOHBIM K MX CAMOCTOSITETFHOMY ITOTIOTHEHUIO 1 OOHOBJICHUIO B XO/I€ TAJIbHEHIIIEH
y4eOHoI paboThl U MpodecCHOHATBHON ACSITENFHOCTH;

— OIICHKH «yA0BJIETBOPUTEIBLHO» 3aCITYyKHBAET CTY/ICHT, OOHAPYKUBILIUI 3HAHUE OC-
HOBHOT'O ITPOrPaMMHOT0 MaTepuaiia B 00bEMe, He0OX0IUMOM IS abHeen yuéonl U npea-
CTOsIIIeH pabOTHI IO IPOQEeCcChu, CITPABISIONIMIACS C BBHITTIOTHEHUEM 3aIaHHH, IPEAYCMOTPEHHBIX
IIPOrpamMMoii, 3HAKOMBII C OCHOBHOM JIUTEPATYpO, PEKOMEH0BaHHOI nporpamMmMmoii. Kak npa-
BUJIO, OLIEHKA «YyJIOBJIETBOPUTEIHHO» BBICTABISETCS CTYACHTaM, JI0IyCTUBIIUM MOTPEIIHOCTH
HEMPUHUHUIINAIBHOTO XapaKTepa B OTBETE HA IK3aMEHE U MPU BBINOIHEHUH SK3aMEHAIMOHHBIX
3aJaHUI;

— OLIEHKA «HEeY10BJIeTBOPUTEIbHO» BBHICTABISIETCS CTYIEHTY, OOHAPY>KUBIIIEMY TIPO-
0esbl B 3HAaHUSIX OCHOBHOTO MPOTPaMMHOI0 MaTepHana, JOMyCTUBLIEMY IPUHIUIIAATIbHBIE
OIIMOKY B BHITIOJTHEHHUH MTPEyCMOTPEHHBIX MPOorpaMMoii 3aaanuii. Kak nmpaBuio, olieHka «He-
YIOBJIETBOPUTEIIHO» CTABUTCS CTYAEHTAaM, KOTOpPbIE HE MOTYT IPOJOKUTH 00y4eHHUE WM MIPU-
CTYIUTH K MPO(EeCCHOHATBEHOM e TENBHOCTH 110 OKOHYaHUH By3a 0€3 JOMOTHUTENbHBIX 3aHs-
THI IO COOTBETCTBYIOIIECH AUCUUIUIAHE.

6.3 Tunosble 3a1aHUA UM MHbIE MAaTEPHAJIbI, HEOOX0ANMMBIE /11 OLIEeHKH 3HAHMI, YMEeHHIA,
HABBIKOB, XapaKTePU3YIOIIHX 3TaNbl (POPMHPOBAHUSI KOMIIETCHIIUI B IIpoIecce 0CBOCHUS
AUCHMIIUHBI KAHATUTHYECKAS] XUMHU»

KoMiuiekT 3a1aHuil Vi1 KOHTPOJILHOM padoThI
Konmponvnaa paboma no ananumuyeckou xumuu Nel
«3axon Oeticmeusi Macc, KaK meopemudeckas 0CHO8A KAYeCmMEeHHO20 aHAIU3AY
BAPUAHT Ne 1
1. TIpenensHoe paz6aBnenne nonoB Ca* B pactBope paBHO 50000 MII/T,
MHHHMAJIbHBIH 00beM pacTBOpa, HEOOXOAMMEIH 171 OTKPHITHS HOHOB Ca?*
NENCTBHEM OKcaslaTa aMMOHUs, paBeH 0,03 mut. BeIaucianTs OTKpbIBaeMBbIN
MUHHMYM.
2. Paccuurats pH u pOH pactBopa, conepxkamero B 0,5 130 T yKCyCHO# KUCTOTHI
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u 41 r anierata HaTpUA.

3. BIHCINTS HOHHYIO CUITy U aKTUBHOCTH MOHA XpOMa B pacTBope, | 1 KOToporo
comepxut 0,0012 monb comu Hatpuii — xpomcyibhara NaCr(SOs)e.

4. Onpenenuts pH 0,2 M pacTtBopa cepHOI KHCIIOTHI.

5. BerauciauTh creneHs u KOHCTaHTy nonusanuu 1,028 M BogHOrO pactBopa
rupokcuia aMmmonust. KonuenTpanus HoHOB ruipokcuia B Hem pasHa 0,00425
MOJIB/I.

Konumponvnasa paboma no ananumuuecxkoii xumuu No2
«3axon Oeticmeusi Macc u cemepoeHnble NPOYeCCvly
BAPUAHT 1
1. B 2 11 HacHIEHHOTO pacTBopa Gpomua cepedpa comepxurcs 1,76-10° r conn.
Boruncnute npousBeieHre pacTBOPUMOCTH Opomuia cepedpa.
2. TlpousBesieHne pacTBOPUMOCTH LiuaHauaa cepedpa 2,3-107°. Berunciure
PacTBOPUMOCTD ITOU COJIM B MOJISIX U FPaMMax Ha JIUTP.
3. PactBopumMocTs cynbduTa Kansius B 100 r Boas! mpu 20°C pasna 4,3-10° .
BrruncnuTe npousBeieHre pacCTBOPUMOCTH HUTpaTa cepedpa: a) 1o
YIpOIIEHHOH popmyiie, 0) ¢ yueToM K03 (HUIIMEHTOB aKTUBHOCTH MOHOB.
4.Bpruucnure, BO CKOJIBKO pa3 MOJIIpHAsi paCTBOPUMOCTH CcyibdaTa Oapus B
YUCTOM BOJI€ MPEBBIIIACT pacTBOPUMOCTh 3Tor conu B 0,05 M pactBope cynbdara HaTpus.
Ks(BaS04)=1,1-10"1°,
5. Beruncnure, BO CKOJIBKO pa3 pacCTBOPUMOCTD XJIOpUIA cepedpa B YUCTOH BOZE
MeHbIe pactBopumoctu ero B 0,01 M pacTBope HUTpara HaTpusl.

Ks(AgCl)=1,78-10°,

Konmponvnaa paboma no ananumuueckoi xumuu Ne3
«I pasumempuueckull ananuzy»
BAPUAHT 1
1. Ckonbko MuuaUTpoB 1 M pacTBopa cepHON KUCIOTHI HAJl0 B35Th COIJIAaCHOYPABHEHUIO
peakuuu AJis OCaXKIASHMs CBUHIIA U3 pacTBopa, coaepikaiiero 0,5 eHUTpara cBUHIA?
2. Ckonabko rpammoB BaSOg4 nepeiifet B pacTBOp npu npoMbIBaHUU ocaaka 200 M1 1ucTui-
JTUPOBAHHOU BOJIBI?
3. [Ilpu ananu3ze cocTaBa TEXHUYECKOTo cynbdara HaTpus ObUIO HAWEHO:
Na>S04-87,56 %; NaCl — 1,14 %; H>O — 11,30 % IlepecunTtaTh pe3yiabTaThl
aHajM3a Ha abCOJIFOTHO CYXO€ BEIeCTBO.
4. Ckonbko rpammoB BaSO4 nepelinet B pacTBop npu nmpoMbiBaHuM ocagka 200 mit Kuako-
ctu, conepsxameit 10° Monb cepHOi KMCIOTHI?
5. Cxkonbko rpamMMoB BaSO4 nepeiiieT B pacTBOp IpH MpOMbIBaHUH ocaaka 200 M nucTui-
JUPOBAHHOU BOJBI?

Konmponvnaa paboma no ananumuyeckou xumuu Ne4
« Tumpumempuueckuu ananuz»
BAPUAHT 1
1. TpeOyercs npuroroButs 1 11 0,2 H pacTBOpa rMIPOKCH/Ia HATPUS U3 KOHIEHTPUPOBAHHOTO
pacTBopa, uMeroIero wioTHOCcTh 1,410 r/cm. Kakoit 00beM nocieaHero cieayeT B3sTh.
2. CKoJBKO OBLIO B3STO IPaMMOB KapOOHATa KaJIBIIHS, €CITH Tociie 00pabOTKH HABECKHU €0
50,00 m1 0,2 H pacTBOpa XJIOPOBOAOPOJHON KUCIOTHl HA TATPOBAHUE OCTAaTKa U3PACX0JI0-
BaHo 10,00 mu pactBopa rugpokcuaa Hatpus 0,1 H.
3. KaxoBa HOpMaJIbHOCTH pacTBOpa KapOoHaTa HaTpus, €CIIM Ha MOJHOEe TUTpoBaHue 30 mi
ero m3pacxonoBano 15,00 mu pacTBOpa XJIOPOBOAOPOJHOM KHCIOTHI, UMEIOIIEH THUTP
0,003647 r/mn?
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4. Yemy paBeH TUTpP pPacTBOpa XJOPOBOAOPOAHOM KUCIOTHI U €r0 TUTP IO cepeldpy, eciiu pu
npubasiennn k 20,00 M1 3TOro pacTBopa n30bITKa pactBopa cepedpa momyueHo 0,2868 r
xjopuaa cepedpa?

5. Haiitu tuTp pactBopa xjopuzaa HaTpusl, eciau HaBecKy 3,2816 r pacTBOopuiIM B MEpHOMN
koj0e Ha 1000 M1 1 pacTBOp JTOBEIHU 0 METKH.

IIpumepsbl TeCTOBBIX 3aJaHU I

«Kosin4ecTBeHHBIN aHATU3»
Tecm Nel (ecezo 10 eéapuanmos)
3aoanue 1 (svibepume ooun eapuanm omeema)
Kak moapasnenstorcss MEeTO bl KOJTHYECTBEHHOTO aHaM3a?
1) Xumunueckue; 2) pusznueckue; 3) GU3NKO-XUMUUECKHE; 4) METO/IbI, YKa3aHHBIC B ITyHK-
tax 1 u 3; 5) MeTobl, yKa3aHHbIE B TyHKTax 1, 2. 3.

3aoanue 2 (svibepume ooun sapuanm omeema)

B yem cymHOCTh rpaBUMETPUYECKOTO aHaIn3a?

1) B TouHOM M3MepeHnn Macchl OMPEACIIIEMOr0 BEIIECTBA H €r0 KOMIIOHEHTA, BhIJIETIsie-
MBIX B XUMHUYECKH YHCTOM COCTOSIHMM WJIU B BUJIE COOTBETCTBYIOIINX COCUHEHHI; 2) B TOUHOM
MU3MEPEHUH 00bEMOB BEIIECTB; 3) B TOYHOM U3MEPEHUHU MAaCChl BEIIECTB U 00BEMOB COJIEPIKAIINX
UX PacTBOPOB.

3aoanue 3 (8vib6epume ooun apuanm omeema)

Kakune TpebGoBaHMs IPEIBSIBISIOTCS K OCAAUTENIO?

1) Ocagutens qOMKeH OBITh JIETYYUM; 2) OCaTUTENb I0JKEH ObITh, crieluUYHbIM; 3) oca-
JUTENh JIOJDKEH 00pa30BhIBATh HAMMEHEE PACTBOPUMBINA 0CANIOK; 4) OcauTeNb JOIKEH 00pa3o-
BBIBaTh KPYMHOKPUCTAIUTMYECKHI 0Ca/IOK; 5) BCE BhIIIETIEPEUNCICHHbIE TPeOOoBaHus; 6) TpeboBa-
HUS, IEpeUYHCIICHHbIE B IyHKTaxX 2 U 3.

3aoanue 4 (svibepume o0un eapuanm omeema)

Kakwue ycnoBus HeoOX0auMbl 11 00pa30BaHUsI KPUCTATUIMYECKUX OCATKOB?

1) MemyienHOe OcakIeHHE U3 TOPSYUX pa30aBIEHHBIX PACTBOPOB; 2) OBICTPOE OCAXKICHUE
U3 TOPSYUX Pa30aBIEHHBIX PACTBOPOB; 3) MEJUIEHHOE OCAXJAECHUE M3 XOJOJHBIX pa30aBIeHHBIX
pacTBOpoB; 4) OBICTPOE OCAXKIEHUE U3 TOPSIUNX KOHIIEHTPUPOBAHHBIX PACTBOPOB.

3aoanue 5 (svibepume ooun eapuanm omeema)

Kak Ha3bIBatoTCs BelecTBa, KOTOPHIE CIIOCOOHBI IPU KPUCTAIUIN3ALUN 00pa30BbIBATH COB-
MECTHYIO KPUCTAJUTMYECKYIO PEIIETKY, IIPH STOM MOJTYYar0TCsl CMEIIaHHbIE KPUCTAILIBI?

1) M3oMophHBIMY; 2) OKKIIIOJUPOBAHHBIMHU; 3) aIcOPOCHTaMH.

3aoanue 6 (svibepume ooun eapuanm omseema)
Kakwne nporeccsl porCXOIAT P MTPOMBIBAHUH OCaIKa?
1) HecopOrust mpumeceit; 2) aacopOuus mpumeceii; 3) coocaxaeHne mpruMecen.

3aoanue 7 (8vibepume o0un sapuanm omeema)

Ha yem OCHOBaH TUTPUMETPUYECKNI METO aHAJIn3a?

1) Ha TouHOM M3MepeHHn 00bEMOB PEarupyromx BEIIECTB; 2) Ha TOYHOM HU3MEPEHHH
MaccChl BEIIECTB, BCTYMUBIINX B PEAKIHIO; 3) HA TOYHOM U3MEPEHHH MaCcChl 1 00BEMOB pearupy-
IOIINX BEIIECTB.

3aoanue 8 (svibepume ooun sapuanm omeema)
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Kak Ha3bIBaOTCs BEIIECTBA, YJOBIETBOPSIOIIUE CIEAYIOUMM TPEOOBAHHM: SIBIISIOLIUECS
XUMHUYECKH YHCTBIMHU, COOTBETCTBYIOIINE XUMHUECKONW (OpMyIie, YCTOHUMBbIE IPU XpAHEHUH B
TBEPJIOM COCTOSIHUU U B pacTBOpe?

1) ®ukcananamu; 2) cTaHAAPTU3UPOBAHHBIMY; 3) UCXOIHBIMM;  4) TUTpPAHTaMH.

3aoanue 9 (svibepume ooun sapuanm omeema)
Kaxkwue cymectBytot Teopuu pH-unaukaropon?
1) Uonnas; 2) xpomodopHasi; 3) HOHHO-XpoModopHast; 4) OTBET AaH B MyHKTax 1,
2, 3; 5) KOOPAUHALIMOHHO-UOHHAS, XUHO-(DEHOIAT Has; 6) OTBETHI JaHbI B yHKTax 1-5.

3aoanue 10 (svibepume 00un sapuanm omeema)
Kak Ha3bpIBaeTCsl METOJI aHATIN3a, B KOTOPOM pabO4KM PacTBOPOM SIBIISETCS KUCIOTA?
1) AnkanmuMeTpus; 2) aiuauMeTpust; 3) peIOKCUMETPHS;, 4) KOMITJIEKCOHOMETPHS.

3aoanue 11 (svibepume 00un sapuanm omeema)

Kakue peakuuu nexar B OCHOBE METOJ0OB PEIOKCUMETPUU?

1) Peakuuu HeWTpanuzanuu; 2) peaklud OCAKICHHS; 3) peakuu KOMILIeKcooOpa3oBa-
HUs; 4) peakuy OKUCICHUS-BOCCTaHOBIICHUS.

3aoanue 12 (svibepume 00un apuanm omeema)
Kakyo BeIMYMHY MOKHO PacCYMTaTh 10 GopmyIie

0,058  Comer
E = EO + n |g Ceoccm

1) PeanbHbliipe1oKkc-IOTEHIIMAN; 2) CTaHAAPTHBIA penokc-notennuan; 3) JC peakiuu;
4) 001acTh mepexoja peaoKC-uHIUKATOpa.

3aoanue 13 (svi0epume ooun eapuanm omeema)

Kakum TpeboBaHusIM JOHKHBI OTBEYATh PEAKIIUU, TPUMEHSEMBIE B METOJI€ OCAXKICHUS?

1) Ocanok momKeH OBITh MPAKTHYECKH HEPACTBOPUMBIM M OBICTPO BBINMAJATh; 2) TOYKA
HKBUBAJICHTHOCTH JIOJKHA JIETKO (PMKCUPOBATHCS MHANKATOPAMH; 3) TUTPOBAHKE HE JOJKHO HC-
Ka)KaThCs SIBJICHUEM aJICOPOITUH MOCTOPOHHUX BEIECTB; 4) OTBET JaH B MyHKTax 1, 2, 3; 5) OTBer
JlaH B MyHKTax 1 u 2.

3aoanue 14 (svibepume 00un sapuanm omeema)

Ha yem ocHOBaHO (uMKCHUpOBaHME TOYKHU 3KBUBAJIEHTHOCTHU 1O crioco0y PasHca?

1) Ha npo6HOM OcaxaeHuu; 2) Ha UCIOJIb30BAHUN aICOPOIIMOHHBIX HHIUKATOPOB; 3) Ha
pPaBHOM ITOMYTHEHHMHU PAacTBOpa JBYX CpaBHHUBAEMBbIX IPOO.

3aoanue 15 (svibepume ooun éapuanm omeema)

Kakoli MeTos1 OCHOBaH Ha peaklusax, IPU KOTOPHIX ONpeesieMble HOHbI 00pa3yroT KOM-
IUIEKCHBIE COEUHEHUS C HEKOTOPBIMU OPraHUYECKUMH peareHTaMu?

1) KommuiekconomeTpusi; 2) METOJ OCaXACHUS; 3) peIOKCUMETpHSI; 4) TpaBUMETPUSI.

Tema «I' pagumempuyecKkuii ananusz»
Tecm Nel(ecezo 10 eapuanmos)
3aoanue 1 (svlbepume ooun eapuanm omeema)
Kak noapasnenstoTcss METO/1bl KOJIMYECTBEHHOTO aHaIn3a?
1) Xumuueckue; 2) pusndeckue; 3) pu3nko-xuMuyeckue; 4) METobl, yKa3aHHbIE B yHKTaxX | U
3; 5) MeToIbl, YKa3aHHbBIE B MyHKTax 1, 2. 3.

3adanue 2 (svibepume ooun sapuarnm omeema)
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B dem cymHOCTh TpaBUMETPUUECKOTO aHan3a?

1) B TounoMm HU3MCPCHUU MACCHI OIIPECACIIACMOro BCIICCTBA U €0 KOMIIOHCHTA, BBIACIIACMBIX B
XUMHUYECKH YUCTOM COCTOSTHUH WJIM B BUJE COOTBETCTBYIOIINX COCTUHEHUI; 2) B TOUHOM U3Me-
peHUH 00bEMOB BEIIECTB; 3) B TOYHOM U3MEPEHHH MACChI BEIECTB H 00bEMOB COJEPIKAIIMX UX
pPacTBOPOB.

3aoanue 3 (svlbepume 0Our eapuarnm omeema)

Kakue TpeGoBaHMs IPEIBABIAIOTCS K OCAAUTENIO?

1) OcaguTens A0KEH OBITh JIETYYUM; 2) OCAAUTENb IOJDKEH OBITh, CIICIIM(PUIHBIM; 3) 0CaIu-
TeNb TOJDKEH 00pa30BhIBATh HAMMEHEE PACTBOPUMBIN 0Ca0K; 4) OCAANTEINh JOKEH 00pa30BhI-
BaTh KPYMTHOKPHCTAILTMYECKUI OCaJIOK;

5) Bce BbIILIETIEPEUHCIICHHBIC TPEOOBaHHUS; 6) TPEOOBaHMSI, TIEPSYUCICHHBIC B TyHKTaX 2 1 3.

3adanue 4 (svibepume ooun sapuarnm omeema)

Kakwue ycnoBus HeoOXoaumbl Ui 00pa30BaHUsl KPUCTAJUIMYECKUX OCATIKOB?

1) MeanenHOe OCaKIeHUE U3 TOPSYUX pa30aBIECHHBIX PaCTBOPOB; 2) OBICTPOE OCAXKIECHUE U3 TO-
pSAYMX pa30aBICHHBIX PACTBOPOB; 3) MEATIEHHOE OCAXK/ICHUE U3 XOJIOIHBIX Pa30aBIEHHBIX PACTBO-
poB; 4) ObICTpOE OCaXKJIEHUE U3 TOPSIUNX KOHLIEHTPUPOBAHHBIX PACTBOPOB.

3aoanue 5 (svlbepume 0Oun eapuanm omeema)

Kak Ha3bIBatOTCS BEIIECTBA, KOTOPBIE CIIOCOOHBI P KPUCTAIUIN3AIUN 00pa30BbIBATh COBMECT-
HYI0 KPHCTAJUIMYECKYIO PEIICTKY, TIPH 3TOM IOJIy4al0TCS CMEIIaHHBIC KPUCTAIUIBI?

1) U3omopdHBIME; 2) OKKITIOJUPOBAHHBIMH, 3) aJICOPOCHTaAMHU.

3adanue 6 (8vibepume oouH sapuarnm omeema)
Kakwue mporecchl MpOUCXOIAT IPHU TPOMBIBAHUH OCaIKa?
1) decopOmus npumeceii; 2) aacopOuus mpuMeceii; 3) COoCaxaCHUE MPUMECEH.

«KayecTBeHHBIH aHAJIH3»

Bapuanr 1 (Bcero S BapuaHTOB)
I. TecToBble MyHKTHI € OAHUM NMPABUIbHBIM 0TBETOM
Hncempyrkyus. V3 cnenyonmx 3a yTBep>KACHUEM OTBETOB BbIOEpUTE OIMH MPABUIIbHBIM.
Bomnpoc 1. [IpousBenenne pacCTBOPUMOCTH — 3TO
A. pou3BeIeHNE MOJISIPHBIX KOHIEHTPALUH HOHOB MaJIOPaCTBOPUMOTI'O CHJIBHOTO 3JIEKTPOJIUTA
B €0 pacTBOpE
B. nmpounsBeneHne MOJISPHBIX KOHLEHTPALWKA HOHOB MaJIOPACTBOPUMOTO IeKTposnta npu 298 K
C. IIpousBeneHne MOJISIPHBIX KOHLEHTPALMA HOHOB MAJIOPACTBOPUMOI'O CHIIBHOTO AJIEKTPOJINTA
B PAcTBOPE IIPH OIIPENIEICHHON TEMIIEpaType
D. npousBeneHne akTHBHOCTEH HOHOB MaJIOPACTBOPUMOIO CHIIBHOIO AJIEKTPOJINTA B HACHIIIECH-
HOM pacTBOpe
Bonpoc 2.Haubonee xapakrepHa ais karuona prytu (I) peakmus:
A. obpa3oBaHus XpoMaTa
B. oOpazoBanus cynbdata
C. Boccranosnenue xnopuaom onosa (II)
D. oOpa3zoBanue xyopua
E. oOpa3zoBanue cynbpuaa
Hanummre ypaBHeHHE COOTBETCTBYIOIIEH pPEaKIIUH.

I1. 3aganus Ha ycTaHOBJIEHHE COOTBETCTBUA
Hucmpykyus. Y ctaHoBuTe cOOTBeTCTBUE. Kaskplit OTBET MOKET OBITh UCIIOJIb30BaH OJMH Pa3,
HECKOJIBKO Pa3 MJIM HE MCII0JIb30BaH COBCEM.
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Ocanok

IlBet ocaaka

1. Na2K[Co(NO2)s] A. Genblii
2. KoPb[Cu(NO2)e] B. sxenrhrit
3.[OHg2NH2]NO3 C. KpacHbIii
4.Agl D. kpacHo-Oypsrii
5. Hg20 E. gepHsrit
F. 3enenbiii
Bonpoc 4.
Kartnons! PeareHt juist 0OHapy KeHus
1. Ca** A. H2SO4
2. Ba?* B. Cu?*
3. Hg2?* C. KoCr207
4. Pb* D. K4[Fe(CN)e]
E. NaOH

F. Na2Pb[Cu(NO,)s]

Hanummire B HOHHOI (OpMe ypaBHEHHE peakIuyi oOHapysKeHus Ba",

Bomnpoc 5.

ManopacTBOpuMBIE COIU

Pearent, koTopslii 00pa3yeT ¢ HUMH pacTBO-
pHUMBIE B BOJIE COCIUHEHUS

1. PbSO4
2. Pbl

3. AgCl
4. CaSOq4

A. KOHIICHTPUPOBAHHBIN PACTBOP aMMHaKa
B. HachIIEHHBI pacTBOP aMMOHUS CyJIb(haTa
C. KOHIICHTPUPOBAHHBIN PACTBOP MIETOUH

D. xanus oauy B u30bITKE

E. kanmus xpoMar B H30BITKE

Hanummure B HOHHOM BHUIE COOTBETCTBYIOIICE ypaBHeHHE pacTBoperHust CaSOs.

I11. 3axanus ¢ BLIGOPOM OTHOTO WJIM HECKOJIbKHMX NPaBUJIbHBIX 0TBETOB

Huempyxyus. JInst KaxX10ro HE3aKOHYEHHOTO YTBEP)KIEHUS OJIMH WJIN HECKOJIBKO OTBETOB SIBJIS-
I0TCS IPaBWIbHBIMU. BbiOepuTe HOMepa paBUIIbHBIX OTBETOB.

Bonpoc 6. YcioBust 00HapyxkeHust HoHa K™ MUKpOKPUCTAIIIOCKOIIMYECKOM PeaKIuei ¢
Na:Pb[Cu(NO2)e]:

1. ykcycHoOKucHas cpena

2. HarpeBaHue

3. KOMHaTHasI TeMIIepaTypa

4. nobaBieHuE XJIOPHUIa AMMOHUS

Hanummure B MOHHOM BUZIE COOTBETCTBYIOIINE YPABHEHUS PEAKLIUH.

Bonpoc 7. Xnopua u cyiabpaT CBUHIIA U3 OCAJAKOB XJIOPHIOB BTOPOH U CyNb(haToB TpeThei
IPyII 0 CUCTEMATUYECKOMY XOJy aHAJIN3a CMECH KAaTHOHOB OTJAEJSIOT AEHCTBUEM PEAreHTOB:
|. KOHLIECHTPUPOBAHHBIN PACTBOP IIEIOYH

2. 30% pacTBOp aMMOHHUS aleraTa

3. KOHLIEHTPUPOBAHHBIN PACTBOP CEPHOM KHUCIOTHI

4. ropsiyasi IMCTUIIIMPOBAaHHAs BOJA

Bomnpoc 8. [Ipu OTKpBITHH KaKWX HOHOB MOXHO HCIIOJIh30BaTh pACTBOP HUTpaTa cepedbpa?
1. xnopug

2. 6pomuna

3. cynbdar

4. Tnocynbdat

5. nogun
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IV. TecroBble MyHKTHI HA ONpee/ieHHe IPUYUHHO-CJIEACTBEHHBIX B3aUMOCBs3eil
Hncmpykyus. Boripoc coCTOUT U3 ABYX YTBEPKACHUM, COEAMHEHHBIX COI030M «ITOTOMY YTO».
[TpoBepbTe, BEpHO MIIM HEBEPHO KaXK0€ YTBEPHKACHHUE B OTAEIBLHOCTH, a 3aTEM CBSA3b MEXKIY
HUMU. [[7151 BBIOOpA OTBETOB MCIOJIB3YUTE MPUBEICHHYIO HUKE CXEMY.

OtBert Yr1Bepxkaenue I YrBep:xkaenue 11 Cas3b
A BEPHO BEPHO BEPHO
B BEPHO BEPHO HEBEPHO
C BEPHO HEBEPHO HEBEPHO
D HEBEPHO BEPHO HEBEPHO
E HEBEPHO HEBEPHO HEBEPHO

Bonpoc 9. Katnonsl aMMOHUSI B CME€CH KaTUOHOB MEPBOM, BTOPOU M TPEThEH aHATUTUYECKHUX
TPy OTKPBIBAIOT APOOHOH peakuuei ¢ peaktuBoM Heccnepa B ra3oBoii kamepe, MOTOMY 4TO
peakiys HOHAa aMMOHMSI CO LIeJI0YaMH sBIseTCs crenndruyeckoi.

Bonpoc 10. Otaenenre KaTHOHOB Oapus OT APYTHX KAaTHOHOB TPEThEH aHAIMTHYECKOM TPYTIITBI
IPU CUCTEMAaTHUYECKOM XO0/1€ aHAJIN3a KATHOHOB TPEThEH IPYyMIIbI IPOBOAAT AUXPOMATOM KaJIHsl
B YKCYCHOKHCIIOH cpejie, TIOTOMY YTO XpoMat Oapusi paCTBOPUM B pa30aBICHHOW YKCYCHON KHUC-
JoTe.

Bonpocsl k 3auery

1. Jlaiite ompeneneHue MOHATUAM: aHAJIUTUYECKas peaklus, IPOOHBIM, cCUCTEMAaTHYEeCKUN

aHaJIU3, MaKpo-, OJYMUKPOAHAIINS.

ChopmynupyiiTe NpUHIMI aHATUTHYECKON KIacCu(UKALUN HOHOB.

3. HazoBute rpymnmoBbie peareHThI, NMPUMEHSEMbIE B KHUCIOTHO-OCHOBHOM METO/E Kade-
CTBEHHOT'O aHAJIM3a.

4. Kakme peareHTHl M peakUWd Ha3bIBAIOTCS CHEUU(UISCKUMH, CEICKTHBHBIMH, TPYIIIO-

BBIMU?

JlaiiTe 001Iyr0 XapaKTEepUCTUKY TICPBON aHATMTHYECKOMN TPYIIITBI KATHOHOB.

6. Hanummute GopMyiibl 1 HA30BUTE PEAreHThl, UCIONb3yeMble 11 OOHAPYKEHHsI HOHOB: a)
HaTpus, 0) Kanus, B) JUTHSL.

7. HanummuTe ypaBHEHUs peakuMil OOHapy»KEeHHs MOHA HATpHs C IIMHKYPAHUJIALETaTOM U
noHa Kajus ¢ rekcanutpokodansrarom(lll) Hatpus.

8. Ilepeuncianre MUKpOKPHUCTAIIIOCKOMMYECKHE PEAKIMU OOHApPYKEHHsS KaTHOHOB IEpPBOii
AQHAJIUTUYECKOHN TPYIIIIBL.

9. VkaxunTe XUMHUECKHUI cocTaB peakTuBa Hecciepa.

10. OTKpHITHIO KaKUX KATHOHOB MeIIaeT HOH aMMOHHsI? OOBsCHUTE, TIOYeMY ?

11. Ha3oBuTe rpynnoBble peareHTbl Ha KaTHOHBI BTOPOH U TpeThel aHAJUTUYECKUX TPYMIL.
Kakwue BemiectBa 00pa3yroTcs Ipu UX JEHCTBUM Ha KATUOHBI ATUX TPYMI?

12. TlepeuucnuTe KaTHOHBI, BXOJIINE B COCTaB BTOPOU U TpeThell aHamuTH4deckux rpymnm. K
KaKUM TpyIaM NepruoanYecKoil cucTeMbl OHU OTHOCSTCS?

13. JlaiiTe o0uryt0 XapakTepUCTUKY KaTUOHOB U COEIMHEHUN BTOPOM M TpeThel aHaTUTHYe-
CKUX TpYIIIL.

14. Kakue KaTHOHBI NEpBOM TPYIIBl OKPAIIMBAIOT IJaMs Ta30BOM TOpenku? YKakuTe
OKpacKy IUIaMEHHU.

15. ITlepeuucnure aHAIMTHYECKUE PEAKIIMM KATHOHA CBHHIIA M HAITUIIUTE UX ypaBHeHus. Ka-
Kas peaKl s Ha3bIBACTCs PEaKLUEN «30JI0TOTO TOKID»?

16. Xnopua Kakoro KaTHOHa XOPOIIO pacTBOPSIETCS B ropsiueit Bojie?

17. Kakue xkaTHOHBI BTOpPOW TpyIIbl 00pa3yloT KOMIUIEKCHbIE coenuHeHus? Hanmummre nx
bopmyIbI.

18. Hamummmre ypaBHEHUE peaKIMH PacCTBOPEHHSI XJIOpUIa cepedpa B BOJHOM aMMHAKe.

19. Ilouemy B X0J1e CHCTEMAaTHUYECKOI'O aHAJIN3a CMECH KaTHOHOB TEPBOM, BTOPOH U TpeThel
AQHAIUTUYECKUX TPYMII IPOBOJAT MEPEBO/I 0CAKa CyIb(PaTOB KATHOHOB TPEThEl aHAIUTH-
YeCKOH rpynmsl B KapOOHATHI?

no

o
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. MOXHO JI1 110 CUCTEMaTHYECKOMY X0y aHaJIN3a CMECH KaTUOHOB MEPBOMA, BTOPOH U Tpe-
theil Tpynn IJIS1 pacTBopenuss kKapOOHATOB TPEThel rPyNIbl BMECTO YKCYCHOW KHCIIOTBI
HCII0JIB30BaTh XJIOPOBOJOPOAHYIO MIIH a30THYIO?

IToyemy aHanM3 cMecH KAaTHOHOB IIEPBOW, BTOPOM U TPEThEH aHAIIMTUYECKUX TPYIII HaYu-
HAIOT C OOHApPY>KEHUS U OTJEJICHUS KaTHOHOB Oapusi?

[ToueMy HEOOX0MMO y1adUTh KATHOHBI CBUHIIA, IPUCTYTIAsl K AHAINU3Y OCAJKa XJIOPHUI0B
KaTHOHOB BTOPOU TPYIIIbI U CyJIb()AaTOB KATHOHOB TPEThEU IPyMIIbI?

Kak oTKpbIBatoT KaTUOHBI KAJIBLIUS U CTPOHLMS IPU UX COBMECTHOM IIPUCYTCTBUU?
Ha3oBuTte rpynnoBoii peareHT U nepeyrcinuTe KaTHOHbI, BXOSIINUE B YETBEPTYIO
rpynmy.

VYKaxxuTte LIBET TUIPOKCUIOB KATUOHOB YETBEPTOM I'PYyIIIIBI.

B uem pacTBOpstOTCS TUAPOKCUABI KATUOHOB YETBEPTON IPYIIIbI, U KAKUE COCUHEHUS
oOpa3ytotcs npu 3ToM? Hanummre COOTBETCTBYIOLINE YPAaBHEHUS PEAKIIUM.
Ilepeuncinre KATUOHBI YETBEPTOM I'PYIIIBI, IPOSABISIOIINE OKUCIATEIbHO-BOCCTAHOBH-
TeJIbHbIE cBOMCTBA. Kak neiicTByeT rpynmnoBOi peareHT Ha 3TH UOHBI?

Hanummure B HOHHOM BHJI€ ypaBHEHHE peakiuy okuciaenus Cri* mepokcuaoM Bogopoaa
B LIEJIOYHOM cpene.

Kakoii 13 KaTHOHOB YETBEPTOM I'PYIIIBI OKpaIIeH?

Kakyro criennduueckyro peakiuio UCIONb3YIOT ISl 0OHAPY>KEHHUSI KAaTHOHOB
xpoma(1Ll)?

KaxkoB nBer xpoMar- u auxpomaT-uoHoB? Hanuiure ypaBHEeHUE peakuy UX B3aUM-
HOTO IIepexoa.

Jli1a oOHapy KeHUsl KaKoro KaTHOHA YETBEPTOM IPYIIIbI UCIIONB3YIOT OpraHUYeCcKHii pea-
TEHT aJIu3apuH?

Jli1sa oOHapy>KeHUsl KaKoro KaTHOHA YETBEPTOM IPYIIIbI UCIIONB3YIOT OpraHMYeCcKHii pea-
TEHT JUTU30H?

Ha3oBute rpynnoBbie peareHTbl Ha KaTUOHBI MATOW U IECTOW AHAIMTUYECKUX TPYIIIL.
IlepeuncirTe KATUOHBI, BXOIAIME B COCTaB ATUX I'PYIIIL.

Kakue snemMeHThl, KaTHOHBI KOTOPBIX BXOAAT B COCTAB MATOM IPYyMIIbL,

MPOSIBIISIIOT IEPEMEHHYIO CTETIEHb OKUCICHUS?

38. Kakwue 351eMeHThl, KaTHOHBI KOTOPBIX BXOAST B COCTAB IIECTON IPYIIIBL, IIPOSIBIISIOT
NEPEMEHHYIO CTETIEHb OKUCIICHUS?

39. Hanumurte B MOHHOM BHJI€ YpaBHEHHs peakluil B3auMoaencTBus: a) conu xxeneza(ll) ¢
rexcanranodepparom(I1l) kanus; 6) conu xene3a(Ill) c rekcannanodepparom(Il) kanus. B ka-
KOU cpejie MPOTEKAIOT 3TU PEaKInu?

40. ChopmynupyiTe MPUHIUIIBI AHATUTUYECKON KJIacCU(PUKAIMU aHUOHOB.

41. Ha3zoBuTe rpynmnoBble peareHThl B KilacCu(UKAIMH aHUOHOB 110 CITIOCOOHOCTH 00Pa30BbI-
BaTh MAJIOPACTBOPUMBIE COETUHEHUS U 110 CIIOCOOHOCTH MPOSIBIIATH OKUCIUTENbHO-BOCCTAHO-
BUTEJIbHBIE CBOWCTBA.

JK3aMeHAIMOHHbIE BOMPOCHI
KauyecTBeHHBIN aHAIN3

1. Ilpenmer 3amaum ¥ METOABI AHATUTUYECKOW XUMUH. KauecTBEHHBIN M KOJIMYECTBEHHBI aHa-
nn3. OCHOBHBIE 3Tallbl Pa3BUTUS AHAIUTUYECKOW XUMHUH.

2. Knaccuduxkaius METO10B aHaIM3a 10 CIIEAYIOIIMM MPU3HAKaM: a) [0 arperaTHOMY COCTOSTHUIO
aHaAJTM3UPYEMOro 00bEKTa U MPOJYKTa peaKluy; 0) M0 KOJMUECTBY MCIIOJIb3YEMOTO BEIIECTBA; B)
10 TEXHUKE BBINOJHEHUS U U3MEPEHHUSI pE3YyJIbTaTOB aHAJIM3A.

3. Knaccuduxkanus peaktuBoB 1o unctore. Crangaptsl [OCT, TV.

4. UyBCTBUTENBHOCTh aHAIMTUYECKUX PEAKLIU, CIIOCOOBI ee BhIpakeHUs. OTKPbIBa€Mblii MUHHU-
MYM U IpesieibHoe pa3daBieHue. Y cJI0BUs OOHApY>KEHHsI HEOPTaHUYECKUX HOHOB.
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5. N36uparenbHOCTh U ceU(PUIHOCTL peakiuii. [ pymnoBbie 1 YacTHBIC peakiuu. JpoOHBINA 1
CHUCTEMAaTUYECKUM METO/bI aHau3a. [ pynmnoBoi peareHr.

6. AHanuTHUYeCKas Kiaccu(uKaiys KaTHOHOB I10 TPyMIaM: cepoBoiopoaHas (CyiabhuaHas), aM-
MHuayHO-(pochaTHast, KUCIOTHO-OCHOBHAs. OTpaHUYEHHOCTD JII0OOW KIIaCCH(PHUKAIMKA KaTHOHOB
10 rpynnam.

7. KucnoTHo-1eno4nasi cucreMa KauecTBeHHOro aHanuza. CoOTHOIIeHHE MeXAy Kiaccuduka-
[MEN KaTHOHOB B aHaIM3e M nepuoandeckoi cucrtemon .M. Menneneena.

8. Ananutnyeckuii curnan. M3mepenue. [lorpemHoctin xumuueckoro ananusa. O6pabotka pe-
3yJapTaTOB U3MepeHuid. Cucremarndeckue norpemHocty. CiydyailHble MOrpemHOCTH.

9. Iloaroroska obpasma k ananuzy. Cpennss mpoda. OToéop cpenHeit mpoObl JKUIKOCTH, TBEPIOTO
Tena (0THOPOJAHOTO U HEOAHOPOJHOTO BEIECTBA).

10. PacTBopenue npoOs! (B BOJIE, B BOJAHBIX PACTBOPAX KUCIIOT, B APYTUX PACTBOPUTEISIX), 00pa-
00TKa MPOOBI HACKIILIEHHBIMU PACTBOPAMHU COJIbI, ITOTAIlIA WIIH €€ CIIaBJICHUE C COJISIMHU.
11.Xumnueckoe paBHoBecue. KoHcranTa paBHOBecus. B3anMocBs3b MeXly KOHIIEHTpALUEH, cTe-
MEHbI0 M KOHCTaHTOM auccouuarnuu. 3akoH B. OctBanbma. MonHoe npousBenenure Boabl 1 pH
pacTBOpoB. [[elicTBME OJHOMMEHHOTO UOHA.

12. KonruecTBeHHOE ONMCaHUE PABHOBECHBIX IMPOLECCOB B CUIIbHBIX 3JIEKTPOJIUTAaX. AKTUBHOCTh
1 K09 HUIIMEHT aKTHBHOCTH.

13. BydepHble pacTBOpbI, UX 3HaYeHHE B aHaam3e. Tumbl Oy(hepHsix cucteM. Beruncinenue H' u
pH B pactBopax OydepHbIX cMecei.

14. TIpou3BeneHne pacTBOPUMOCTH; BEIBO 00111ei popmyiibl. B3anMoCBs3b MEX Ty pacTBOPUMO-
CTBIO BEILIECTBA U €T0 IMPOU3BEICHHEM PACTBOPUMOCTH C y4eTOM H 0e3 yueTa Kod(pPHUIHeHTa aK-
TUBHOCTH.

15. [IpousBenenne paCTBOPUMOCTH; POJIb TIOCTOPOHHUX HOHOB, COJIEBON APQEKT.

16. Ocaxxnenue. PakTOpbl, ONPEAECIAIOIINE TOJHOTY OCAXKACHUS, IPUPOAA U KOJIMUYECTBO OCA/IH-
TeJd, HOHHas cuia u pH pactBopa.

17. PacTBOpeHuUE 0CAIKOB U MPEBPAILLEHUE OJHUX MAJIOPACTBOPUMBIX OCAIKOB B JPYTHE.

18. I'maponuz. B3auMocBs3b MKy KOHIIEHTPAIMEH, CTETIEHbIO0 M KOHCTAHTOM Tuiposin3a. Bei-
B0 ()OPMYJI U BBIYHCIIEHUE KOHLEHTpanuii vonos H u pH.

19. Vicnonb3oBaHue NPOLIECCOB THAPOIN3A IS ONIPENETICHHS U pa3/iesieHUs] HOHOB.

20. BpIOOp OKHCIHMTENBbHO-BOCCTAHOBUTENBHBIX PpEAKIU Ui KaueCTBEHHOTO OOHapy)KeHUs
MOHOB B pacTBope. [Iprmepbl Hcob30BaHMs peAOKC-PEaKIiil B KAUECTBEHHOM aHaJIU3eE.

21. Ucnonp30BaHNE KOMIUIEKCHBIX COEIUHEHU NPU NPOBEACHUN KAUECTBEHHOTO aHAIM3a.

22. Oprannyeckue peareHThbl B KaueCTBEHHOM aHanu3e. M30uparenbHOCTh OpraHu4ecKuX peareH-
TOB. MackupoBaHHe MEIIAIOIINX HOHOB.

23. Paznenenue. Konuenrpuposanue. Knaccudukanus MeTo10B pa3esieHuss 1 KOHIIEHTPUpPOBa-
Husl. KomyecTBeHHbIE XapaKTEPUCTUKU Pa3AeiICHUs U KOHIIEHTPUPOBaHUS.

24. OcaxxieHNe U COOCaXICHHUE.

25. Dkcrpakuus. Y ClIOBUS 3KCTPAaKIMK BenlecTBa. [I[puMeHeHne S9KCTpakuy B AaHAJTUTHKE.

26. Pacmpenenenune BemectBa Mexay JByms (asamu. Koncranta u  ko3dduLHEHT
pacnpenenenus. KoHcTaHTa SKCTpaKIMH.

27. OCHOBHbBIE KOJIMYECTBEHHBIE XapaKTEPUCTHKU SKCTPAKIUHU (CTENEHb W3BJICUEHMS, (PaKTOp
u3pneueHus ). Kimaccuguxanms SKCTpaKIIMOHHBIX CUCTEM. DKCTPAKIIMOHHBIE XEJIATHBIE CUCTEMBI.

KoanyecTBeHHBIH aHaAIN3
1. TlpaBunbHOCTP ¥  BOCHPOU3ZBOAMMOCTh  PE3YJHTATOB  KOJWYECTBEHHOTO  aHAIM3a.
Knaccudukanus ommOoK KOTHIECTBEHHOTO aHAlIN3a, CIOCOOBI MX BHISBICHHS.
2. Cratuctuueckas o0pabOTKa W TPEJICTABICHHE PE3yJIbTATOB KOJIMYECTBEHHOTO aHAIM3a
(cpennee apudmeTHUECKOE, OTKIOHEHHE OT CPETHEro, AUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE,
JIOBEPUTENbHBINA HHTEPBAJ CPEIHETO, OMYIIMPHUHA JOBEPUTEIHHOIO HHTEPBAJIA).
3. HopmanbHoe pacnpenenenue. t — pacupeeneHue.
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4. OOHapyxeHuEe TMpPOMaxoB. Merpojoruyeckas XapaKTepUCTHKAa METOJIOB aHajiu3a o
IIPABWJIBHOCTH U BOCIIPOM3BOAMMOCTH.

5. CymHocTb rpaBUMETpHUECKOro ananuza. Ocaxkaaemas v rpaBuMeTpuueckast Gopmbl ocaaxa.
Br160p ocagurens, HeOpraHMYeCKue U opranndeckue ocaaurenu. O0mas oreHKa MeToa.

6. TpeboBanus k ocazkaMm U rpaBUMeTpuueckoit popme. PacueT macchl aHanmu3upyeMoi mpoobl
1 o0bema (Maccel) ocaguTels. I paBumMeTpudeckuit GakTop.

7. MexanuszM oOpa3oBaHus TBepAOW (ha3bl — TEOPHUS KPHUCTAJUIM3AIMH. YCIOBUS MOTyUYEHUS
ocajka. OcaxxJieHue U3 TOMOTE€HHBIX PACTBOPOB.

8. 3arps3HeHHe oOcaJKa: BUIbl COOCAKICHHS, 3aKOHOMEPHOCTH aacopOluM Ha aMOp(HBIX
0CaJIKax, 3aKOHOMEPHOCTU COOCAXKJEHHUS Ha KPUCTAINIMYECKUX OCAIKAX.

9. CymHocTh TUTpUMETpHUYECKOro aHaiuza. CrnocoObl MNPUTOTOBICHHUS TUTPOBAHHBIX
(craHIapTHBIX) PaCTBOPOB.

10. ITpuemsbl U METOABI THTPOBAHUSI.

11. Wupuxkaropsl. UHaMKAaTOPBl KUCIOTHO-OCHOBHOTO TUTPOBAaHUS. TeOpHs MHIUKATOPOB.

12. Wnrepran pH nsmenenust okpacku nHaukaTopoB. [lokazarens TutpoBanus pT.

13. PabGoune pacTBOPHI B METO/IaX KHCIOTHO-OCHOBHOTO TUTPOBaHMs. KpHuBbIe TUTPOBAHMS.

14. MHaukatopHble MOTPENIHOCTH THUTPOBaHUSA. BoxopoaHas ¥ TUAPOKCUIbHAS OUIMOKH
TuTpoBaHus. KuciaotHas u menoyHast OmuOKY TUTPOBAHUS.

15. OcHOBBI METOJOB  OKHCIEHUS-BOCCTAHOBJICHUA. VICHONb30BaHUE  OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEaKIMil B KaUeCTBEHHOM aHanu3e. Kinaccudukanus MeTo10B OKUCIIEHHUS-
BOCCTaHOBJIEHUS. Penokc-moTeHuuansl M HalpaBieHUE MpoTeKaHus peakuuid. KoHCTaHTbI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI U UX CBSI3b C HOPMAJIbHBIMU MOTEHIIUAIAMHU.

16. Kpusble TUTpOBaHUS B METOAAaX peAoKcuMeTpuu. OUKCUpOBaHHE TOUYKHU YKBUBAJICHTHOCTH.
Penokc-uHaukaTopsl.

17. OcagutensHoe THpOBaHHE. XapaKTEpPUCTUKA M KiIacCU(PHUKAIUS METOJOB OCaXKICHHUS.
Peakuuu, nexariyie B OCHOBE METOJI0B OcaxieHUs. CXOJACTBO U OTIMYHUE METOJOB OCAXKIEHUS OT
rPaBUMETPUYECKOr0 aHAJIM3a.

18. KpuBble TUTpOBaHUS B METOJAX OCAXIEHUS M WX aHanmu3. PakTOpbl, BIUSIOMIAE HAa XOJ
KpuBOil THUTpoBaHus. Bribop wunaukatopoB. IIpsmoe u oOpatHoe TuTpoBanue. CrocoObl
¢uKcHpoBaHMsSI KOHEYHON TOYKU TUTPOBAaHUSA B apreHromeTrpuu (meroasl Mopa, dopasrapna,
QasHca, ['eii-Jlroccaka).

19. Kowmmekcumerpuueckoe tutpoBaHue. CymHocTh MeTona. TpeOoBaHHMS K peaknusM B
KomruiekcumeTpun. Krnaccugukanuss MeTofoB M MX HpUMeHeHHe. TeopeTHuecKue OCHOBBI
KoMmIuiekcoHoMeTprH. Komrmekconsl. KOHCTaHTBI yCTOMYMBOCTH KOMIUIEKCHBIX COEIMHEHHIA.
VY Cc10BHBIE KOHCTAHTBI YCTOMYMBOCTH.

20. KpwuBble THTpOBaHHUS B KOMILJIEKCOHOMETPUHU. MeTalIoXpOMHBIE WHAMKATOPBL. CrocoObI
IIPOBEJEHUS KOMIUIEKCOHOMETPUYECKOrO TUTpOBaHHUA. IIprMeprl KOMIIIIEKCOHOMETPHUUYECKOTO
TUTPOBAHUS.

7 HEPEYEHb UH®OPMAIMOHHBIX TEXHOJIOT M, UCITOJIb3YEMBIX
B NPOINECCE OBYYEHUA

NudpopmanuoHHbIe TEXHOJOTHU — 00yUeHHE B 3JIEKTPOHHONW 00pa3oBaTenbHOI cpesie ¢
LEJIbI0 PACUIMPEHUs JOCTyNa K 00pa3oBaTebHbIM pecypcaM, YBEIUUYEHNs KOHTAaKTHOTO B3aUMO-
JIeMCTBUS € TperojaBaTesieM, MOCTPOSHUS UHIUBUIYaTbHBIX TPAGKTOPHHA MOATOTOBKH, OOBEK-
TUBHOT'O KOHTPOJISI U MOHUTOPUHTA 3HAHUM CTYJIEHTOB.

B ob6pa3zoBarenbHOM mpoliecce Mo TUCHUILIMHE UCIOIb3YIOTCA Clelyromue HHpopMalu-
OHHbIE TEXHOJIOTUH, SIBJISIONIMECS KOMIIOHEHTaMHU ODJIEKTPOHHON HH(POpPMAIMOHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

e Cucrema snextporHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TeCTHUpPOBaHMsI Ha OCHOBE eauHOro mnoprana «VHTepHeT-TeCTUpOBaHUS B
cthepe obOpazoBanmsit www.i-exam.ru»; Co3nana 6a3a TECTOBBIX 3aJaHUN MO «AHATUTUYECKON
XUMHUM» € TIOMOIIbIO MporpaMmmHoro Moayist «Tect-KoHcTpykTop», BKIIOYAIOIIETO TECTOBBIE
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3aJIaHUsl CIEAYIOIINX THUTIOB:
- ¢ BBIOOPOM OJTHOTO MPABUIIBHOTO OTBETA U3 MPEATI0KEHHBIX;
- ¢ BBIOOPOM HECKOJIBKHX MPAaBUIBLHBIX OTBETOB U3 MPEIOKEHHBIX;
- Ha yCTaHOBJICHHE MPABWJIHHOM MOCJIEI0BATEILHOCTH B IPEITI0KEHHOU COBOKYITHOCTH;
- Ha yCTaHOBJICHHE COOTBETCTBHS MEXIYy 0OBEKTaMU ABYX MHOXKECTB;
- C KpaTKUM OTBETOM (BBOJ JFOOBIX CHMBOJIOB).
e DJEKTPOHHBIC OMOTUOTEYHBIC CHCTEMBI;
e MyJnbTUMEIUIUHOE CONMPOBOKICHUE JICKIUA U MPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIINHBI A1 UHBAJIMOB U JINIL]
C Or'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA

[Tpu oOyueHUM JIHIl ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI IIPUMEHSIOTCS ajar-
TUBHBIC 00pPa30BaTEIIbHBIC TEXHOJIOTUU B COOTBETCTBUU C YCIIOBHSIMH, U3JIOKCHHBIMH B pasiee
«OCOOCHHOCTH pealn3aiuu 00pa30BaTeIbHON MPOTPaAMMBI JIJIi HHBAJIUOB U JIUI] C OTPAaHUYCH-
HBIMH BO3MO>KHOCTSIMH 3JIOPOBbsI» OCHOBHOW 00pa30BaTebHON NpOTrpaMMbl (MCIOJIB30BaHHE
CHEIUANIBHBIX YY€OHBIX TOCOOMA M TUAAKTUYECKHX MATEPUAJIOB, CIEIUAIBHBIX TEXHUYECKHX
CpeICTB 00YYEHUS KOJUICKTHBHOTO U MHIMBUAYJILHOTO IT0JIb30BaHMUSI, TPEIOCTABICHUE YCIIYT ac-
CUCTEHTA (TIOMOIIIHHKA), OKA3bIBAIOIIETO 00YYAFOIIUMCS HEOOXOJUMYIO TEXHIHYECKYIO TTIOMOIIIb U
T. I.) ¢ Y4ETOM HHIUBUIYAITbHBIX OCOOCHHOCTEH 00YYatOIIIXCsl.

9 CIIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa

1. Bacwises, B.Il. Aranutndeckas xumus. JIJabopaTopHbBIi MpakTUKyM: ydeb.mocooue
st By30B / B.I1. Bacunwes, P.II. Mopo3sosa, JI.A. Kouepruna; non pea. B.I1. Bacunbsesa. — 3-¢
u3., crep. — M. : llpoda, 2006. — 414 c. (29 3x3).

2. XaputoHoB, 0.5. AHanuTHueckas XuMus (aHaTUTHKA): y4eOHMK A7 By30B. B 2 KH.
Ku. 1. Obmme Teopernyecknue ocHOBBI. KadecTBeHHBIN aHanmu3. — 5-¢ u3a. — M. : Beicmn. mik.,
2010. — 615 c., nn. (29 3k3).

3. XaputoHoB, }0.4. AHanuTHYecKas XUMuUs (aHATUTHKA): y4eOHUK 11 By30B. B 2 kH.
Ku. 2. KonuvectBeHHbI aHann3. PU3NKO-XUMHUUYECKHE (MHCTPYMEHTAJIbHbIE) METOAbI aHATIN3a.—
5-e u3a. — M. : Beicur. mik., 2010. — 559 c., win. (31 3k3).

4.  AmnanuTtnueckas xumus : yueO. nocoOue ans 6akanaBpoB / T. M. Xaxanuna, H. T
Hukwutnna. - 3-¢ u3., ucnp. u jor. - M. : FOpaiit, 2014. (10 3k3.)

5. Bacunbes, B.I1. Ananutndeckast XuMus: y4eOHUK AJISl CTYI. By30B, 00y4JarOIINXCs TIO-
xuM.-TexHo. cner. B 2 xu. Ku.1. I'paBumerpuueckuie 1 TUTpUMETpUYECKUE METO/bI aHalu3a /
B.I1. Bacunbes. — 5-e u3a., crep. — M.: [Ipoda, 2005. - 366 c. (28 3k3).

6. Bacunbes, B.Il. AHanuTndeckas XuMusi: y49eOHHK JUIS CTY/I. By30B, 00YJaOIIHXCS 1O
XUM.-TeXHOIL. crel. B 2 ku. Ku.2: duszuko-xumnueckne meroasl anannsa / B.I1. Bacunnes.- 5-¢
u31., crep. — M. : [Ipoda, 2005.- 383 c. (28 3k3).

7. Bockpecenckuii, A.I'. COopHUK 3a7a4y U YNpa)KHEHUH 10 aHATUTUYECKOW XUMHUH /
A.T'. Bockpecenckuit [u ap.]. — M. : IIpocsemenue, 1985. — 176 c. (15 3k3.).

8. OcHoBbl anaymTH4YecKoi xumun. B 2 kH. KH.1. O0mue Bonpockl. MeToasl pasene-
Hus / mop pen. FO.A. 3omoroBa. — M.: Beicm. mik., 1996. — 383 c. (33 7k3).

9. OcHoBbI aHanTUTHYECKON XUMUHU. B 2 kH. KH. 2. MeToabl XMMHUUECKOT0 aHAJIN3a. / IO
pen. FO.A. 3omoroBa. — M.: Beict. k., 1996. — 461 c. (34 3k3).

10. Jlorunos, H.5. Anamutudeckas xumust / H.5. Jlorunos, A.I'. Bockpecenckmii, H.C.
Conoaxun. — M. : [IpocBemenue, 1979. — 480 c. (25 7x3.).

11. Jlypwe, }O.}O. CnpaBounuk no ananutudeckoit xumuu / F0.1O. Jlypre. — M. : Xumus,
1989. — 380 c. (1 7k3).

9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI

1. Caiit o xumun http://www.xumuk.ru/

2. Karaor o6pa3oBarebHBIX HHTEpHET-pecypcoB http://www.edu.ru
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3. [MomrynsipHast OuGIMOTEKa XUMHYECKUX SJIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/
4. DnexTpoHHas 6ubnmoreka mo xumuu MI'Y http://www.chem.msu.su/rus/elibrary/
9.3 DJ1IeKTPOHHO-0MO/INOTEYHBIE PeCypChl
1. Polpred.com O630pCMU/Cnpasounuk http:// polpred.com/news.
2. OBC «lOpaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlyis ipoBeieH s 3aHATHN JICKIIMOHHOTO U CEMHUHAPCKOTO TUTIA, TPYIITIOBBIX ¥ HHIUBUTY-
QIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOH aTTecTalluu HCHOJIb3YIOTCS
ayJIMTOPUH, OCHAIIEHHBIC y4eOHOI MEOEeIbI0, ay TUTOPHOUN TOCKOM, KOMITBIOTEpOM(paMu) C yCTa-
HOBJICHHBIM JIMIIEH3HOHHBIM CIIEIMATU3UPOBAHHBIM MIPOrPaMMHBIM 00€CIICYeHHEM, KOMMYTATO-
POM [T BBIXOJIa B 3JIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY H 3JIEKTPOHHYIO HH(OpPMAIIMOHHO-00pa-
3oBatenbHyto cpeny BITIY, MynpTUMEAMIHBIME MPOEKTOPAMHU, SKCHO3UIIMOHHBIMU IKPaHAMU,
y4eOHO-HATJISITHBIMU MTOCOOUMSIMH (KapThI, TAOIUIIBI, MYJTbTUMEAUIHBIE MPE3CHTAIUN ).

Jli1s mpoBeieHH sl MPaKTUYECKUX 3aHATUH TaKkoKe UCojb3yeTcs: Jlaboparopus ananutuye-
CKOM XMMUH, OCHAIIEHHAS CIIEIYIOIIUM 000pYJOBaHUEM:

» KommuiekT Mmebenu ay 1IuTOpHOM

» KomnbioTep ¢ yCTaHOBICHHBIM JIMIICH3MOHHBIM CIICIIUATH3UPOBAHHBIM IPOTPAMMHBIM
obecrieuenuem (1 miT.)

* MynpTuMmenuiinblii npoexrop (1 mwr.)

*  DKCMNO3ULHUOHHBIN 3KpaH (HaBecHOM) (1 1mIT.)

* Amnamuzatrop AHUOH-7051 (1 mt.)

* Becol ananutnueckue VIBRAHT-84RCE (2 mit.)

* JKugkoctHas xpomaTtorpaduieckas CUCTEMa ¢ KOHIYKTOMETPUYECKHM JIETEKTHPOBa-
HueM «Jlxerxpom» (1 mrT.)

» IIpubop A nosydyeHus ocobo 4McToil 1eoHn30BaHHON Boabl «Bogonei» (1 mrt.)

» Kommiekc anmapaTHo-niporpaMMHbIH Ha 6aze xpomatorpada «Kpucramn 2000M» (1

IIT.)

» Konnykromerp «AHHOH 4120» (1 mt.)

* Hacoc Bakyymusiii-komnpeccop (muau) PortlabN86 KTE (1 mT.)

* VYcerpoiictBo s punbTpanmu U erazanuu pactBopoB AHO-1566 «Phenomenex» (1
IIT.)

+ llentpudyra na6oparopnas OIIH-4 (c potopom) (1 mit.)
* Becst BJIP-200 (ananutudeckue) (2 mr.)

» Becor BJIP-200T" (c rupsimu) (1 1mt.)

* Becst EK-400H (9i1 sux u)(0,01 1.) (1 1mT.)

» Becsl Topcuonnsie BT-100 (texunueckue) (1 mT.)

* BermsokHoM 30HT (1 mT.)

* Honomep U130 2M.1 (1 mt.)

+ Kommuekc Boasramnepomerpuueckuit CTA (1 mT.)

* Muxkpockon MBC-10 (1 mit.)

« Hlkad cymmnpHei (1 mr.)

* Mydensnas neus (IIM-8) (1 mT.)

» AxBamuctuuistop (J12-4-2M) (1 mT.)

» Kommiekc nmpobonoaroroBku «Tepmoc-sxcnpecey» TA1 (1 mT.)
* @®oromerp KOK3KM (1 mir.)

+ IIpoGootbopHas cucrema [13-1420 (1 mr.)

*  @ropormact mpob6oot6. cuctema [13-1320 (1 mwT.)

» Ilentpudyra (1 mrT.)

* DkcukaTop (2 mrT.)

e IlIrarus HIJI - 01 «JIAB» (7 mT.)
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* MarnutHas memanka [1-3-6100 (1 mr.)

* Jlonka «Airynb» (1 mt.)

» Jlenopy® (1 mrT.)

* K-t apeomerp yueOHsbIii (1 wrT.)

» Panmuarop macnsubii (1 mT.)

* Onexrporumra (1 mr.)

* DnekTporerioBeHTHIATOp (1 mT.)

* IIpunrep nazepuslii (1 mr.)

CaMocrosiTenbHast paboTa CTyIGHTOB OPraHU3YyeTCs B Ay JTUTOPHUSAX OCHAILIEHHBIX KOMITb-
IOTEPHOM TEXHHKOW C BBIXOJOM B 3JIEKTPOHHYIO HWH(OPMAIIMOHHO-00PAa30BaTEIbHYIO Cpery
By3a, B CHEIUAIM3UPOBAHHBIX Ja0OPAaTOPUAX MO TUCUUILUIMHE, a TAKKE B 3aj1ax JIOCTyIa B JIO-
KaibHy!o ceTb BI'TIY, B mabopaTopuu ncHxoa0ro-ne1arorndyeckiux Uccael0BaHui U JIp.

Hcnonszyemoe nporpammuoe obecrieuenne: Microsot @ WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Y ear; Microsoft® Of-
ficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV 1License LevelE
Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate Linux.

Paszpaborumk: [lanosa JI. I1., kanauaat XuMHUECKUX HAYK, JOLEHT.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YTBep:xkaenne usmenenuit u nonojanenui B PILJI nns peammzanun B 2023/2024 yu. r.

Pabouas nporpaMma JUCHUIUIMHBI IEpECMOTpPEHa, 00CyXk/ieHa U 000peHa s peanu3a-
un B 2023/2024 yyeOnom roay Ha 3aceqanuu kadenpsl Xxumun (mpotokorn Ne 9 ot 28 utons 2023
r.). B PII]] BHECEHBI Clie Ay OIITME M3MEHEHHS M JIOTIOJTHCHHUS:

Ne muzmenenust: 1

Ne crpanunel ¢ u3MeHeHuem: 53
B Paznen 9 BHeceHbI MU3MEHEHUS B CITUCOK JIMTEPATYPHI, B 0a3bl JAHHBIX U HHPOPMAITMOHHO-
CIPABOYHbIE CHCTEMBI, B 3JIEKTPOHHO-OMOIMOTEYHbIE pecypcChl. YKa3aHbl CChUIKU, 00eCeun-
BAIOIIKE JTOCTYI 00YYAOIIUMCS K AIEKTPOHHBIM yUEeOHBIM U3JAaHUSM U dJICKTPOHHBIM 00pa3o-
BatesibHBIM pecypcam ¢ caiita DI'BOY BO «bI'TIY».

YrBepxaeHue usMmenenn u gonoanenuii B PII/I nas peanuzanuu B 2024/2025 yu. r.
Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHA, 00CYKIeHa U 000peHa JJIs peann3a-
1y B 2024/2025 yue6HOM roay Ha 3acenanuu kadenpsl (mpotokon Ne 8 ot 30 mast 2024 r.).



