JLOKYMEHT MO prees= = e e A= R

TTOPT T

Mopmauys qena ﬂ%\@w Loy MUHUCTEPCTBO NPOCBELIEHUS

OUO: LULgkuHa 3epg)§manbeBHa 2 0'2%\ POCCHUCKOHU ®EJEPALIANA

JomxHocTb: Pekr Y DenepanbHOe rocyiapcTBeHHOe 0101:KeTHOe 00pa3oBaTeIbHOe
[ata nognucarysg 07. 06 202568 15 03 % yupexIeHue Bhicuero 00pasoBanusi

YHuKanbHbI NjomRaMMbilkaawE] ] L «bJ1aroBeeH CKuii rocy

YIapCTBEHHbIN NeJaroru4ecKuii yHuBepcuTe
a2232a55157¢ 57$,§1a8999b119089?<§?53989420420336ffbfé]éﬁ8§ﬁ1@ﬁ OBPA3OBATEJIBHASI IPOTPAMMA
l"/sc,(w y\r\‘" PabGouas nporpaMma JMCHUIITHHBI

YTBEPXJIAIO
JlexaH ecTeCTBEHHO-reorpagpuieckoro
¢axyabTeTa ®I'BOY BO «bI'TIY»

- U.A. Tpodumuosa
«25» mas 2022 r.

Pabouas nporpaMMa qUCHMILINHBI
AHAJIUTUYECKAS XUMUSA

HanpagJieHue noaAroroBKu
44.03.05 TIEJATOI'MYECKOE OBPA3OBAHUE
(¢ nByMs poPUJISAIMH MOATOTOBKH)

IIpodnin
«BHUOJIOI'U S »
IIpoduisn
«XHUMMUS»

YpoBeHb BbICIIEro 00pa3oBaHuA
BAKAJIABPUAT

IIpunsiTa Ha 3aceqannu Kaeapbl XUMUH
(mpotoxoa Ne8 ot «25» mas 2022 r.)

Baarosemenck 2022




COJEPKAHUE

1 HOSICHUTEJDBHASI BATIMICKA ........oooooveoeeeoeeeee oo eesee s eese e enseos
2 VYYEBHO-TEMATHYECKOE IJIAHUPOBAHUE ..........oo..ovvvoeeveeeeeeeeeecoeeseeeesreeeeevee
RIOL091 1)1 0N 5 170 0 N O WA 26311 0) (0 : 3 YN
4 METOIUYECKHWE PEKOMEHJALINA (YKASAHMS) 1151 CTYAEHTOB

MO U3YUYEHUIO JUCLIAIITIHDBL ... eeee e eseneos 10
5 HPAKTAKYM IO JUCITHTITIFHE ..........oovvoeevveeeeeeeeeeeeeeeeseeseeesse e essseeesseeesseesssens 12
6 IMJAKTUYECKHUE MATEPHAJIBI JIJIS1 KOHTPOJISI (CAMOKOHTPO.IS)
YCBOEHHOT O MATEPHAUIA ..........oovoioveeeeeeeeesoseeeoseseeeeseees s esssesesseeessesesseessssesessenees 40
7 HEPEYUEHb UHOOPMAILIMOHHBIX TEXHOJIOT M1, UCIIOJIb3YEMBIX

B TIPOIIECCE OBYUEHMS ...........ovvvoeiveeeeeeeeeseoeeseeeeeseeeseseeesseseesseeessse e ssees s essseeesseseaesens 52
8 OCOBEHHOCTHY U3YUEHUS JUCLHUIINHBI JJ15S1 UHBAJIUAOB U JIUILL

C OTPAHUYEHHBIMHYA BO3MOKHOCTSIMU 3JIOPOBBS ... 53
9 CIIMCOK JIMTEPATYPBI U HTHOOPMALIMOHHBIX PECYPCOB...............coooocn..... 53
10 MATEPUATIBHO-TEXHUUECKASI BABA .....oovoooveeeeveeeeeeeeeeeesee e seeseeenes 54

11 JIUCT UBSMEHEHUH U JOIMOJHEHMI ............c..cocoooviviviceeiceeeeeeee e, 56



1 HOACHUTEJIBHASA 3AIIMCKA

1.1 lleap v 32249 TUCUMILINHBI

Heab aucuumianHbl: chopMUpoBaTh (HyHIaMEHTAIbHBIE 3HAHUS B 00JaCTH aHAJIUTHYE-
CKOW XUMHUHU.

3agauu AUCHMILINHBI:

Hcxons u3 nienu, B porecce U3y4eHus AUCHUIUIMHBL PEIaoTCs CISAYIOLIME 3aauu:

- OCBOCHHME METOJIOB U CPEACTB XUMUUECKUX MCCIIEOBAHUN BELLIECTB U UX MPEBpAILEHUI;

- (hopMupOBaHKE HABBIKOB BBIITOJHEHHSI XUMUYECKHX JIAOOPATOPHBIX ONepaluii;

- OCBOEHHE METOJJaMH KOJMYECTBEHHOT'O OIIPEIEICHMSI BELLIECTB U OLIEHKU MOIPELUTHOCTEN
IPY IPOBEIEHUH SKCIEPUMEHTA.

1.2 Mecro aucuumiunsl B crpykrype OOIL:

JucuumirHa «AHaINTHYECKask XUMHUSA» OTHOCUTCS K AUCLHUIUIMHAM 00s3aTeIbHON 4acTH
PeIMETHO-METOAMYECKOT0 MOIYJIS 1Mo npoduito «Xumus» 6moka b.1: 51.0.08.04.

Jl11 0CBOGHHUS AMCLHUILIMHBI «AHATUTHUECKAsT XUMUs» 00ydaroluecs: UCHOoIb3yI0T 3Ha-
HUS, YMEHHS, CHOOPMUPOBAHHBIE B XOA€ M3YYCHUsS OOIIEH XUMUH, PU3UKH, MATEMATUKH Ha TIep-
BOM Kypce 00y4YeHUsl B YHUBEPCUTETE.

JucuumnimHa «AHAIUTHYECKAsh XUMUS SIBJSIETCSL OCHOBOM JJIs1 OCIEAYIOLIEr0 U3yUYEHUs
XUMHUYECKHUX JAUCUUILIMH U OJrOTOBKU K UTOIOBOM IOCYJJApCTBEHHOM aTTeCcTaliHy.

1.3 JucuuniuHa HanpaBJ/jeHa Ha (opMUpPOBaHUE caeAyOmMUX KomneTenumuii: YK-1,
OIIK-8, IIK-2:

- YK-1. CriocobeH oCymecTBIsATh MOUCK, KPUTHUECKUI aHAINW3 U CHHTE3 WH(POpMAINH,
HIPUMEHATh CUCTEMHBIN MOJIXO AJIsl peIIeHHs OCTaBICHHBIX 3a/1a4, HHAMKATOPAMM JJOCTHKe-
HUSL KOTOPOU SIBJISIFOTCS:

e YK-1.2 HaxoauT ¥ KpUTUYECKU aHAIU3UPYET UH(POPMALINIO, HEOOXOJUMYIO Ul pellie-
HUS TIOCTaBJICHHOM 3aJauu;

e VK-1.3 ApryMeHTUpPOBaHHO (POpMUPYET COOCTBEHHOE CYKJIEHHE U OLIEHKY HH(pOpMa-
I[UH, IPUHUMAET 000CHOBAHHOE PELICHNUE;

- OIIK-8. CrtiocoOeH OCyIIeCTBIATE ITearOrHYECKYIO JISATSIIBHOCTh Ha OCHOBE CIICIHAITb-
HBIX HAYy4YHBIX 3HAHUI, HHANKATOPOM JOCTHXECHHSI KOTOPOH SIBIISIETCSA:

¢ OIIK-8.3 JlemoHCTpUpYeT crielMaibHble HAy4YHbIC 3HAHUS, B TOM YHCII€ B TIPEIMETHON
obnacru;

- IIK-2. Cnoco6eH ocyecTBIATh Ne1arornyecKyro A TeIbHOCTD 110 IPOQHIBLHBIM Mpe/l-
MeTaM (JUCHUIUIMHAM, MOAYJISIM) B paMKax MporpaMM OCHOBHOI'O OOLIEr0 M CPEAHEro OOIIero
00pa30BaHusl, HHAMKATOPOM JOCTHKEHHSI KOTOPOH SIBIISETCS:

o [IK-2.2 [IpuMeHsieT OCHOBBI TEOpUH (PyHAAMEHTATbHBIX U IPUKIAIHBIX Pa3/IeJIOB XUMUHI
(HeopraHu4ecKkou, aHaTUTUYECKOM, Oprannyeckon, pusndeckot, xumun BMC, xumnyeckux oc-
HOB OMOJIOTHYECKUX MPOIIECCOB, XUMHUUECKOM TEXHOIOTUN) JJIsl pEIICHHs TEOPETUUECKUX U MTPAK-
TUYECKHUX 3aJ1ay.

1.4 IlepevyeHb MJIAHMPYEMBIX Pe3y/IbTATOB 00y4eHusi. B pesyibrare nusydenus amc-
HMILJIMHBI CTYAEHT J0JI7KeH

3HaTh:

® 0COOEHHOCTH XMMHUYECKON (JOPMBI OpraHU3allui MaTEPHH;

e Ky1accu(PUKAIMIO KATHOHOB M aHHOHOB Ha aHAJIMTUYECKUE TPYIIIIBL;

® KQUEeCTBEHHBIE XUMHUECKHUE PEAKI[UN KaTHOHOB 1 aHHOHOB;

® KICJIOTHO-OCHOBHYIO CHCTEMY aHaJIN3a BEIIECTB;

® TEOPETUYECKNE OCHOBBI XUMUYECKUX METOJIOB aHAJIN3a U UCCIIEI0BAaHUS XUMHUUECKUX Be-
LIECTB;

® OCHOBHBIE METO/Ibl ITOJyYEHHSI ¥ UCCIIEI0BAaHMS BEIIECTB.

® CYIITHOCTh XUMHUECKUX U MHCTPYMEHTAJIBHBIX METO/I0B aHAIN3A:

Ymern:
® TOTOBUTH U CTaHJApTU3UPOBATh PACTBOPHI;



® [10JTy4YaTh U MCCIIEI0BATh XMMUYECKHE BEILIECTBA;

® HHTEPIPETUPOBATH [TOJYyYEHHbIE IIPU IPOBEICHUH aHAJIN3A JAHHBIE;

® [IPOBOJIUTH CTATUCTUYECKYIO 0OpAaOOTKY MOJYyYEHHBIX B pe3yJbTaTe aHAJIN3a IaHHbIX;

Baanern:

® HaBBIKAMU IIPOBEJCHUS XUMUYECKOTO aHAIN3a.

1.5 O6mas Tpyar0eMKOCTh THCHMIJIMHBI «AHAJIMTHYECKAS XUMMSD» COCTaBIseT 8 3a-
YEeTHBIX eqUHUL 00muM o0pemoM 288 gaca.

Kypc nzyuaercs B reuenue 3 u 4 ceMecTpOB U 3aBEPIIAECTCS 3aUETOM B TPETHEM CEMECTPE
U 9K3aMEeHOM B yeTBepToM. OOs3aTeIbHBIM YCIOBUEM JIONyCKa CTYACHTA K 3a4eTy SIBJISIETCS BbI-
IIOJIHEHUE UM NPAKTUKYMA, MPEJCTABICHNUE OTUETA U TOJHOIO MEPEYHS PACUETHBIX JOMAIHUX
3agad. Kpome Toro, B KaXkJJOM CEMECTpEe CTYACHT JAOJKEH PEIIUTh JIBE KOHTPOJIbHbIE Pa0OTHI.

1.6 O0bem AMCUMIIMHBI M BUABI Y4eOHOI 1esiTeIbHOCTH

O0beM TUCHMILIMHBI M BUABI y4eOHO# padoThl (0uHasi gopMa 00yueHuUs )

Bup yuyeOHoii paboThl Bcero yacos CemecTpbl

O61ast TpyA0eMKOCTh 288 3 4
KonrakTHas pabora 128 64 64
Jlexum 52 26 26
JlaGopaTopHbIie pabOThI 76 38 38
CamocrosiTenbHas paboTa 124 44 80
Bu uTOroBOro KOHTPOJISI 36 3a4yer IK3aMEeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Y4eOHo-TeMaTHYecKMil IIaH (04HAast popMma 00yUeHus )

AynurtopHble 3ausitusi | Camocro-

HaumenoBanue Bcero
Ne JlabopaTop- | ATeIbHAA
TeM (pa3aesioB) qacoB | Jlexknum
Hble paboThl | palorta
KauecTBeHHBI aHAIU3 108 26 38 44
1 | IIpeamer, 3a1a4u U MeTOBI Kaye- 14 4 4 6
CTBEHHOI'0 aHAJIN3A
1. [Ipeamer, 3agaun U METO/bI Kaue- 6 4 2
CTBEHHOTO aHAJIN3a
2. AHaNUTHUYECKUE PeaKIMU KaTHo- 4 2 2

HOB IIEPBOM AaHAIIMTHYECKOW I'PYIIIIBI
3.KontponbHas 3agaua. AHanus

CMECH KaTHOHOB MEPBOI TPYIIIbI 4 2 2
2. | MeTposioru4yeckne 0OCHOBbI XUMHU- 3 2 - 1

YeCKOro aHajIm3a
3. | Teopusi u mpakTHKa Npo600THOPa 3 2 - 1
4. | 3akoH aelicTBUSI Macc, KaK Teope- 16 6 4 6

THYECKasi 0CHOBA KAYeCTBEHHOI0

aHa/IN3a

1.3akoH neficTBUS Macc, Kak Teope- 8 6 2

THUYECKasi OCHOBA

Ka4eCTBEHHOTO aHaJIM3a

2.AHaTUTHYECKUE PEaKIIMNA KaTHOHOB 4 2 2

BTOPOU I'PYIIIIBI

3. KonTponbHas 3a1a4a. AHAIN3

CMECH KaTMOHOB BTOPOW I'PyNIIbI 4 2 2
5. | 3akoH JeiicTBUSI MACC M TeTepPOreH- 24 2 12 10

HbIE MPOLECChI




1. 3akoH AEHCTBUS MacC U TeTepo-
TE€HHBIE MPOIECCHI

2. Pemenune 3amay

3. AHaTUTHYECKUE PEaKIMU KaTHO-
HOB TPEThEH TPYIIIIHI.

4. KonTponbHas 3a1a4a. AHaIu3
CMeCH KaTHOHOB 3 aHaJIUTUYECKOM
TPYIIIBI

5. KontponpHas 3amaya. AHAIIN3
CMeCHU KaTMOHOB IIEpBOM, BTOPOU U
TpPETEH aHATMTHYECKUX TPYIII

[op}

N B

N

3aKoH JelcTBUSI MacC U NPOLECChl
TUAPOJIN3a U aM(OTEPHOCTH

1. 3akoH neicTBUS Macc U IPOLECCHI
ruaponu3a u aMm(poTepHOCTH

2. AHaJIMTHYECKHE PEaKIUU KaTHO-
HOB YETBEPTON aHATMTUYECKON
TpyIbl

N

OKHCIUTETHHO-BOCCTAHOBHUTEJIb-
Hble MPOoLecChl B KA4YeCTBEHHOM
aHaJIM3e.

1. OKHCITUTETHLHO-BOCCTAHOBUTEIb-
HbIE TIPOIIECCHI B KAUECTBEHHOM aHa-
JIN3€

2 AHanMTUYECKUE PEAKIIMU KaTUOHOB
IIATON aHAJTMTUYECKOMN IPYIIIBI

KOJ’IJ’IOI/II[HLIC CHCTEMBbI B Ka4ye-
CTBCHHOM aHAJIN3¢€

1,5

0,5

Kommiiekcoo0pa3oBanue B aHAIH-
THYECKOIl XUMHUH
1.Kommiiekcoobpa3zoBaHue B aHAJIH-
TUYECKON XUMHHU

2. AHaNUTUYECKUE peakluy KaTHo-
HOB LIECTOW I'PYIIIBI

3. KonTtponbHast 3a1aya. AHanu3
CMeCH KaTHOHOB 4,5,6 aHanuTuJe-
CKHX TpynI

4. KontponpHas 3aaya. AHaIN3
CMECH KaTHOHOB BCEX IIIECTH aHAIHU-
TAYECKHUX TPYII

19

10

10.

AHHOHBI M AHAJIU3 CYXOr0 Belle-
cTBA.

1,5

0,5

11.

Metoasbl pa3ieieHUs] U KOHLICH-
TPHPOBAHUS BeIECTB

1. Meroas! pa3ieneHuss U KOHLEH-
TPUPOBAHUS BEIIECTB

2. AHaJMTHYECKHE PEaKIIny aHHOHOB
MIEPBOM aHATUTHYECKOU

IpyHIbI

3. AHaTUTHYECKUE PEAKIIMA aHHOHOB
BTOPOU U TPETHEN IPYIII

10




KoJsinyecTBeHHBbI aHAJIN3 144 26 38 80
I'paBumeTpuyeckuii MeTo aHa- 34 4 12 18
JM3a
1.I'paBUMeTpHUYECKUIT METO]] aHAIH3a 10 4 6
2. Pemenune 3amau. Boiuucienus B
IrpaBUMETPUYECKOM aHaJINU3€ (KOJIH- 8 4 4
YeCcTBO ocaauTels, % MoTepu)

3. Onpenenenue coaepkanue Kpu-
CTAJUTU3AIIMOHHON BOJIbI B KPUCTAJI- 8 4 4
Joruapare xjaopuaa oapus
4. OnpeneneHue CyabhaT-uoHOB

8 4 4
TurpuMerpuveckuii 20 6 2 12
MeTO/l aHAJIN3a
1. TurpumeTpuyecKuii METO/I aHa- 12 6 6
au3a
2. Pemienue 3amau o reme «Tutpu- 8 2 6
METPUYCCKUN aHAJIN3)
MeToabl KHCJIOTHO-OCHOBHOI'O THT- 26 4 8 14
POBaHHA
1. MeToapl KUCIOTHO-OCHOBHOTO 6 4 2
TUTPOBAHHS
2. IIpuroToBieHNE U CTaHJAPTU3A- 6 2 4
U1 paCTBOPA XJIOPOBOAOPOIHOM
KHCJIOTHI
3. OmpeneneHue coep>KaHust COMbI U 6 2 4
HIEJIOYH MTPH UX COBMECTHOM TIPHUCYT-
CTBHH
4. OnpeneneHne aMMuaka B COJISAX 8 4 4
aMMOHUS METOJIOM OOpPaTHOTO TUT-
poBaHUs
MeTtoabl 0caguTEIBLHOTO TUHTPOBA- 18 4 4 10
HUsI
1. MeToabl ocakAeHUS 6 4 2
2. Aprentometpusi. [Ipurotosienue 6 2 4
U CTaHJapTHU3allus PacTBOpa HUTpATa
cepebpa
3. Onpenenenue XJI0pHUI-HOHOB B 6 2 4
CTOYHBIX Bojgax MeTonoM Donbprapaa
MeTtoabl KOMILIEKCOMETPHYECKOTO 18 4 4 10
THTPOBaHMSA
1. MeTopl KOMIIIIEKCOMETPHUYECKOTO 6 4 2
TUTPOBAHHS
2. Kommnekconometpus. [Ipuroros- 6 2 4
JICHWE ¥ CTaHIapTU3aIUs pacTBOpa
STA
3. OmpenenieHre KaIbIUs U MarHus 6 2 4
IPU UX COBMECTHOM NPUCYTCTBUU
MeToabl OKHCIUTEIBLHO-BOCCTAHO- 28 4 8 16

BHUTEJIbHOI0 TUTPOBAHMSI.
1. MeToapl KOMIZIEKCOOOPAa30BaHUS




2. [Tepmanranatometpust. [Ipuroros- 8 4 4
JIEHUE U CTaHAapTU3aLusl pacTBOpa
NepMaHTaHaTa Kajaus 1o OKcajiaTy 6 2 4
HATpUS
3. OnpezneneHue HUTPUT-HOHOB
4. IlpuroToBiieHUE U CTaHAAPTU3A-
IIAs pacTBOpPA TUOCYJIb(aTa HATPHUS. 6 2 4
OrnpezenieHne Meau 8 4 4
HToroBbIii KOHTPOJIb — SK3aMEH 36
Htoro | 288 52 76 124
HNuTepakTUBHOE 00y4YeHHeE 110 JUCHUILIHHE «AHATUMUYECKAA XUMUAY)
Ne Tema 3ansaTHA Bun | ®opma unrepaktuBHoro 3ans- | Komu-
3aHs- THUS YeCTBO
THUS 4acoB
1 | OxkuCcIUTETHLHO-BOCCTAHOBUTEIbHBIE JIK IIpocmoTp u obcyxeHue 2
PAaBHOBECHS U UX POJIb B aHAIUTHYE- yuebHoro ¢puinbma «OKHUCIn-
CKOM XMMHUHU TEJIbHO-BOCCTAaHOBUTEIIbHBIE
IIPOLIECCHD
2 | PaBHOBecus komriuiekcooOpazoBanus | JIK [IpocMoTp u 00Cyx)aeHHE 2
U UX pOJIb B aHAIMTHYECKOW XUMUU yuebHoro pumpma «Kom-
IUIEKCHBIE COSMHEHUS
3 | Meroabl MackupoBkH, paznenenus u | JIK IIpocmoTp u obcyxeHue 2
KOHIICHTPUPOBAHUS yuebHoro punbsma «lIpocras u
¢dpakunoHHas neperotka. Bu-
JIEOYPOK»
4 | KontponbHas 3agaua. Ananus cmecu | JIb PaboTa B MaJsibIx rpynmnax 2
KaTMOHOB ITEPBOM T'PYMIIBI
5 | KonrponbHas 3agaua. Ananus cmecu | JIb PaboTa B MasibIx rpynmnax 2
KaTMOHOB BTOPOW IPYIIIBI
6 | KonrponbHas 3agaua. Ananus cmecu | JIb PaboTa B MaJsibIx rpynmnax 2
KaTMOHOB TPEThEN I'PYIIIBI
7 | KonrponbHas 3agava. Ananus cmecu | JIb PaboTa B MasibIx rpynmnax 2
katuoHoB |, Il u Il rpynn
8 | KonrponbHas 3agaua. Ananus cmecu | JIb PaboTa B MasibIx rpynmnax 2
KaTHOHOB 4,5,6 aHAIMTUYECKUX
rpymni
9 | KoHnTponbHas 3aada. AHAIIN3 CMeCH JIb PaGota B ManbIx rpynmnax 2
KaTHOHOB IIECTOM IPYIIIBI
10 | I'paBumeTpuueckuit anamus. Omnpe- JIb PaboTa B MaJibIx Tpymnmnax 2
JieJIeHUe CoJiepKaHue KpUCcTauin3a-
IIUOHHOMW BOJIbI B KPUCTAJIOTHIpaTe
xJyiopua 6apus
11 | I'paBumerpuueckuii ananus. Onpe- JIb PaboTa B MaJsibIx Tpymnmnax 2
JieJieHue cyiab(paT-nHOHOB
12 | Ompenenenue conepkaHue KpUcTai- JIb PaboTa B MaJsibIx Tpymnmnax 2
JIM3allMOHHOMN BOJIBI B KPUCTAJIIOTH/I-
pare xJjiopujaa 6apus
Tutpumerpuueckuii anamm3s. [1puro- JIb Pabota B ManbIx Tpynmax 2
13 | ToBIeHUE U CTaHJAPTHU3AIMS PACTBO-

poB

NTOI'O

26/124=20 %




3 COIEP’KAHME TEM (PA3/EJIOB)

1. KayecTBeHHbII aHAIH3
IIpeamer, 3a1a4u U MeTObI KAYECTBEHHOI0 AHAJIN3A

[Ipeamer 3amaun U METOJBI AHATUTUYECKON XUMUU. KaueCcTBEHHBIN M KOJTUYECTBEHHBII
aHanu3. OCHOBHBIE ATAIlbl Pa3BUTHUS aHaTUTHUYecKoW xumuu. Paborsr M.B. JlomonocoBa, H.A.
Menmytkuna, A.b. bytieposa, .. Menneneera, H.C. Kypnakosa, JI.A. Uyraesa. Metooso-
TMYECKUE OCHOBBI aHAJIMTUYECKON XUMUU. MECTO aHATMTUYECKOW XUMHUU CPEAU APYTUX HAYK.

Krnaccudukanus MeTo10B aHalIM3a MO CJIEAYIOIUM IPU3HAKaM: a) [0 arperaTHOMY COCTO-
SHUIO aHAJTU3UPYEMOT0 00BEKTa U MPOAYKTA peakluu; 0) M0 KOJIMUYECTBY MCIIOIb3YEMOTO Belle-
CTBA; B) 110 TEXHUKE BHIIIOJHEHUS U U3MEPEHUS Pe3yIbTaTOB aHAIN3A.

Knaccudukanus peaktuos no yncrore. Crangaptel [OCT, TVY.

Ponp ananuTH4eckoil XMMHUM B pa3BUTUHN MTPOMBIIUIEHHOCTH, CEIBCKOIO X0341CTBa, B Me-
JUIMHE, HAYYHBIX UCCIIEJOBAHMSIX, OXPAHE OKPYKAIOILIEH CPEbl, MOHUTOPUHTE.

3HaueHNe aHATUTUYECKON XUMHUH IS IPYTUX HAYK, POJIb €€ B Mpo(decCHoHaNbHOM MOAro-
TOBKE YUUTENsI XUMUU U Onosioruu. [Tpumepsl puMeHeHNs pa3IMuHbIX METOJJ0B aHAJIM3a B IIPO-
BEJICHUH HCCIEA0BATEIbCKUX PAaOOT CTYJAEHTOB MO OIEHKE COCTOSHHUS aTMOC(hEpHOro BO3IyXa,
BOJIHBIX U 3€MEJIbHBIX PECYpPCOB.

UyBCTBUTEIBHOCTh AHATUTUYECKUX PEAKIIMiA, CIIOCOObl ee BbIpakeHUs. OTKpbIBaEMBIii
MUHHMYM U TIpeAeTbHOe paz0aBieHue. Y OBy 0OHAPYKEHUSI HEOPTaHUYECKIX HOHOB.

N3buparensHOCTh U crienuGUYHOCTh peakiuil. ['pynmnossle U yacTHble peakuuu. [pob-
HBIM U CHCTEMATUYECKUI METO/Ibl aHaln3a. [ pynIoBoi peareHr.
AHanuTthueckas kiaccuuKanus KaTHOHOB 10 FpyMIaM: CepoBOIOpOaAHAs (Cynb(huIHas), aMMU-
agHo-(hocdarTHasi, KUCIOTHO-OCHOBHAs. OrpaHMUYEHHOCTH JIIO00H KIacCU(pHUKAIMH KATHOHOB TI0
TpYIIIaM.

Ka4yecTBeHHBII aHAJIN3 KATHOHOB

KucnoTtHo-1enounas cuctemMa KauecTBEHHOro aHann3a. COOTHOIIEHHE MEKY Ki1acCU(H-
KallMell KaTHOHOB B aHAIN3€ U nepuoaudeckon cucremoit /.M. Mennaeneesa.
CucremaTuecKkuil aHaJIU3 KATUOHOB MO KUCIIOTHO-OCHOBHOMY METO1y. AHAJIMTUYECKHUE PEAKIIUN
KAaTHOHOB Pa3MYHbIX aHATUTUYECKUX TPYIIIL.

MeTtpoJiornyeckue OCHOBbI AHATUTHYECKON XMMHUH

Enunuib! KoaumdecTBa BEIIECTBA U CIIOCOOBI BBIpayKEHUS! KOHILIEHTpauuid. Beibop Merona
ananmu3a. Cozeprkanue KoMIoHeHTa. M30uparenbHOCTh MeToAa. TOUHOCTh aHAIN3a. DKCIPECCUB-
HOCTh MeTos1a. CTOMMOCTh aHanu3a. ABTOMATH3alMsI aHaIU3a.

Ananutnueckuil curnan. Msmepenue. Iorpemnoctu xumuueckoro aHanuza. O6paboTka
pe3ynbTatoB u3MepeHuid. CucremaTrueckue norpemtocTy. CiydaiiHble MOTPEIIHOCTH.
[Ipenen obnapyxkenus. /luana3zon ompenenseMbIXx colep:kaHuid. 3Havamue nudpsl U MpaBuia
OKPYTJICHUSI.

OT100p ¥ MOATroTOBKA NPOOBI K AHAJIU3Y

[Toaroroska obOpasma k ananuzy. Cpensssi mpoda. OT6op cpeaHeit mpooObl )KUIKOCTH, TBEP-
Joro Tena (0JHOPOAHOTO M HEOJHOPOJIHOrO BemiecTBa). Macca mpoOsl PactBopenue npoOs! (B
BOJIE, B BOJHBIX paCTBOpPax KHUCIIOT, B IPYTUX PACTBOPUTENSX ), 00paboTKa MpoObl HACKIIIEHHBIMU
pacTBOpamMH COAbI, OTAIIA UK €€ CIUIABJIEHUE C COJISIMH.

3aKoH AelCTBHA MAaCC KAK TEOPETHYECKAasi OCHOBA KA4eCTBEHHOI'0 aHAJIU3a

Xumnueckoe paBHoBecue. KonctanTa paBHoBecus. MneanbHble U peanbHble cucTeMsl. M-
M0JIb30BAHKE 3aKOHA JIEUCTBUS MAcC MPHU UCCIIEJOBAaHUH CUJIBHBIX U C1a0bIX AJIEKTpoInTOB. B3a-
MMOCBSI3b MEX/1y KOHIIEHTPAIUEH, CTENEHbI0 U KOHCTaHTOM nucconnanuu. 3akoH B. OcTtBanba.
HNonnoe npoussenenue Boasl U pH pactBopos. [elictBue oqHomMeHHOro noHa Pacuetsl ¢ nc-
[10JIb30BAHNEM 3aKOHA JAEUCTBUS Macc.

KonnuecTBeHHOE OnMcaHre paBHOBECHBIX MPOLIECCOB B CHIIBHBIX AJEKTPOJIUTAX. AKTHB-
HOCTb ¥ KOX((PHUIUEHT aKTUBHOCTH.

BydepHble pacTBOpPEI, MX 3HAUEHKE B aHanu3e. Tuibl OydepHbix cucreM. Boruncienne H'
u pH B pactBOpax OydepHBIX cMecel.



3aKoH JelCTBUSI MacC U reTeporeHHbie Mpouecchl

HNonnoe paBHOBEeCcHE MEXKIY KUIKONH M TBepaou ¢azoi. [IpousBeneHne pacTBOPUMOCTH;
BBIBOJ 00111e# (hopMyiibl. B3anMOCBSI3b MEX/1y paCTBOPUMOCTBIO BELIECTBA U €T'0 IIPOU3BEICHIUEM
pPacTBOPUMOCTH C Y4eTOM M 0e3 yuera ko3(p@uirienTa akTuBHOCTH. PoJib TOCTOPOHHUX HMOHOB.
CouneBoii 3¢ dexT.

Ocaxaenue. @akTopsl, ONPEACIIAIONINE TOJHOTY OCAXICHHUS, IPUPOJA U KOJIMYECTBO OCa-
auTens, MoHHas cuia U pH pactBopa. 3aBUCHMOCTbh YyBCTBUTEIBHOCTU PEAKIIMU OT IPOU3BEE-
HUS pacTBOPUMOCTH BelECTB. PacTBopeHre 0cagkoB M NPEBPALLIEHUE OJHUX MaJIOpPaCTBOPUMBIX
0CAaJIKOB B JIpyTHE.

3aKOH elCTBHUS MACC U 3aKOHBI THAPOJIN3a U aM(OTEPHOCTH

I'mpponus. B3auMocBs3p MexAy KOHLEHTpaLUEH, CTEIIEHbI0 U KOHCTAHTOW T'MAPOJINA3A.
Briog opmyn v BeluncieHue KoHueHrtpauuil nonos H* u pH B pactBopax: 1) comnell ciaboii
OJIHOOCHOBHOM KHCIIOTBI; 2) COJIeH CJIab0ii MHOTOOCHOBHOM KUCIIOTBI; 3) coieid ¢1aboro ocHOBa-
Hus; 4) coneit cnabbIX OCHOBaHUM M KHCIIOT. 3aBUCUMOCTh TUAPOJIN3a OT KOHCTAHT JIMCCOLIMALIUN
KHUCJIOTHI U OCHOBAHUs, TEMIIEpATyphl U pa3daBiieHus pacTBopa. Mcnonp30BaHue NpoieccoB Iuj-
poJin3a 1Jisl OIpeIeTICHUs U Pa3JeIeHUs] HOHOB.

OKuUCINTEbHO-BOCCTAHOBHTE/IbHBIE MPOLECChl B KAYeCTBEHHOM aHaJIN3e

Hcnonbs3oBaHue penoKC-MOTEHUUATIOB ISl ONpPEACNICHUs] HAIPaBJICHUS OKUCIHMTENIbHO-
BOCCTAaHOBUTEIILHBIX PEaKIid, BeIOOpa Hanbosee 3(h(HEeKTUBHOTO OKUCIUTENSI UM BOCCTAaHOBH-
TEJS U CPEJIbl.

Bb160p OKMCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUM AJI1 KAYECTBEHHOI'O OOHAPYKEHUSI HOHOB B
pactBope. [IpuMepsl HCTIOIB30BaHMS PEIOKC-PEAKIIMI B KAYECTBEHHOM aHAJIM3E.
Komniexcoo0pa3zoBanne B Ka4eCTBEHHOM aHaJIM3e

OObpazoBanue KOMIUJIEKCHBIX COEIMHEHUN MPH MPOBEACHUU CHCTEMAaTH4YEeCKOro M Apo0-
HOTO aHaJIn3a. BiusHMEe KOHCTAHT YCTOMYMBOCTH KOMIUIEKCHBIX COSJUHEHUI Ha uHTepBaisl pH
KOMILJIEKCO0Opa3oBaHus. PacueT KOHIEHTpalMK JIMraH/1a, 00eceunBaoUil 3a/1aHHYIO CTETIEHb
CBSI3bIBAHUS KaTHOHA B KOMILJIEKC.

OO0pa3oBaHue BHYTPUKOMIUIEKCHBIX COeAMHEHUH (xenaToB). OpraHuveckue peareHThl B
KauyeCTBEHHOM aHanu3e. M30upaTenbHOCTh OpraHMYeCKUX peareéHToB. MackupoBaHuE Mellaro-
X UOHOB.

Pacuer ¢ npuMeHeHnEM KOHCTaHT YCTOMYMBOCTH, AUCCOIMAIIMM U CTEIEHHU CBS3bIBAHUS
VOHOB.

AHHMOHBI M aHAJIM3 CYXO0I'0 BellecTBa

Knaccugukaius aHHOHOB MO aHATUTUYECKUM IpymmnaM. JledcTBUe TPYNIIOBBIX peareHTOB.
YacTtHble peakiiuy aHMOHOB. [IpeiBapuTeibHbIE UCIIBITAHUS IPH aHAIM3E CMECH aHUOHOB. [Ipo0OsI
Ha aHUOHBI-OKUCIIUTENN U aHUOHBI-BOCCTaHOBHETeNU. CUCTeMaTHUeCKUi ¥ IPOOHBIN aHATIN3 aHH-
OHOB.

Metoabl pa3iesieHUs] H KOHIEHTPUPOBAHUS BelleCTB

Paznenenne. KonnenrpupoBanue. Knaccudukaiys MeTo10B pa3aeineHus U KOHIIEHTPUPO-
BaHus. KoanyecTBeHHbIE XapaKTEPUCTUKU pa3/ielIeHUs M KOHLIEHTpUpoBaHus. OcaxaeHUE U CO-
OCaXKICHHUE.

OKcTpakuus. Y ClI0BUS IKCTPAKIUY BelecTBa. OCHOBHBIE 3aKOHBI M KOJINYECTBEHHBIE Xa-
pakTepuctuku. CkopocTh 3KkcTpakiuu. Knaccupukanus sKCTpaKIIMOHHBIX MPOLECCOB. DKCTpa-
TeHTHI U pa30aBUTEIH. THUIIBI SKCTPArupyIOUINX coeAnHeHnH. [IpuMeHenne 3KkCTpakIuy B aHAJIH-
tuke. [IpuHIMND MeToAa KUIKOCTHOW AKCTPAKIHNH. DKCTPAKIIMOHHOE paBHOBecHe. BinsHue pas-
JUYHBIX (PAaKTOPOB HA Mpoliecchl FKCTpakiuu. Kiaccudukanus s3KCTpaKIIMOHHBIX CUCTEM.

2. KosimyecTBeHHbI aHAIN3
TeopeTnueckne 0CHOBBI KOJIMYECTBEHHOI0 AHAIN3A

[IpenmMer KonMyecTBEHHOrO aHanu3a. Pa3BuTue v coBepIIeHCTBOBAaHUE METO/I0B aHAIN3A.
Bxnan pycckux M COBETCKMX XMMHKOB-aHAJIWTUKOB B CO3JAHUE M PAa3BUTHE KOJIUYECTBEHHOIO
aHanuza. Knaccudukaiusi METo0B KOJIMYECTBEHHOTO aHaIn3a: XUMHYECKHe, (PU3nKo-Xxumude-
cKkue, huznyeckue.
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Omumbku B KomuecTBEHHOM aHanu3e. Kiaccudukanus onmmbok. Basarue cpenneii npoost. Ctatu-
cTHUYeCcKas 00padoTKa pe3yynbTaToOB ¢ MOMOIIBI0 DBM.
I'paBumeTpuyeckuii (BecoBoii) MeTO aHATU3A

CymHocth rpaBuMeTpuyeckoro ananusa. Ocaxpaemas M rpaBUMeTpudeckas (opma
ocaaka. MexanusM oOpa3zoBaHus TBepaoi (aszpl. Ocanku Kpuctaumyeckue U amopgusie. Pac-
TBOPUMOCTh 0CaJIkoB. TpeOoBaHMs K OcCagkaM B KOJUYECTBEHHOM aHanu3e. BeiOop ocaaurens,
HEOpraHUYEeCKUe U opraHuueckue ocaaurenu. KoiauuectBo ocaaurens. BiusHue oJHOMMEHHBIX
HOHOB, ITIOCTOPOHHHUX 3JIEKTPOJIMTOB, KOMIUIEKCOOOpazoBaTesnei, Temneparypsl, pH u npupoast
pacTBOPUTEIIS HA pACTBOPUMOCTD OCAIKA. Y CIIOBUS OCAXK/ICHUS U MOITYYEHHs TPABUMETPUUECKON
bopmbl. AncopOuus 1 OKKI03usl. PacyeTsl B rpaBUMETPUUECKOM aHAIIN3E.

Turpumerpuyeckue (00beMHbI€) METOAbI AHAJIM3A

CyIHOCTh TUTPUMETPHUECKOTO aHaNN3a. BbIpaXkeHne KOHIIEHTpaluu pacTBOPOB B TUTPU-
MeTpuueckoM aHanmuse. Mcxonneie BeniectBa u TpeboBanus K HUM. CTaHIApTHBIE U CTaHAAPTH-
30BaHHbIE PacTBOPHL. M3MepuTenbHas Hocya u ee mpoBepka. Boruncienus B THTPUMETPHUECKOM
aHaJIn3e.

MeTo/bI KHCJIOTHO-OCHOBHOTO THTPOBAHMA

AmpnuMeTpust B ankamuMmeTpus. Touka HEHTPaIbHOCTH M KOHEYHAs! TOYKA TUTPOBAHMSL.
Kpussie TutpoBanusa. TuTpoBaHHe CHUIBHON KHUCIOTHI CHIIBHBIM OCHOBaHHEM (WM Hao0OpoT);
cJ1a00# KUCIOTHI CHIIbHBIM OCHOBaHUEM (I HA000pOT); C1a00r0 OCHOBAHUS CUIIBHON KUCIOTON
(i Ha060pPOT); C1ab0i KUCIOTHI CUIILHBIM OCHOBaHUEM (MJIM HaoOopoT). Pacder KpUBBIX THUT-
poBaHuUsl.

WHaukaTopsl B KUCIOTHO-OCHOBHOM TUTPOBaHUU. Teopusi MHAMKATOPOB, MHTEPBAJ Mepe-
X0J1a “HAMKaTopa. Beroop nuankaropa. MHIMKaTOpHBIE OIIMOKH TUTPOBAHUSI.

PacueTsl B MeTO/1aX KUCIOTHO-OCHOBHOTO TUTpoBaHMA. [IpuMepbl MCHONb30BaHUS JaH-
HOro MeTo/a. TUTpoBaHUE B HEBOJHBIX CpeAaXx.

OKHCIUTE/ILHO-BOCCTAHOBUTEIbHOE TUTPOBAHUE

OCHOBBI METOIOB OKMCIIEHMSI-BOCCTaHOBJIEHUS. Vcronb3oBaHNe OKUCIUTEIbHO-BOCCTA-
HOBUTEJBHBIX peakIMii B KaueCTBEHHOM aHanu3e Kiaccudukanus MeTo10B OKUCIIEHUS-BOCCTA-
HOBJIEHUA. Penokc-moTeHansl U HampaBieHHe NpoTeKaHWs peakuuid. KoHCTaHTBI okuciu-
TEJIbHO-BOCCTAHOBUTENBHBIX PEAKIUI U UX CBSA3b C HOPMAJIBHBIMU OTEHIMATIaAMH.

DaxTopHl, ONPEEISIONINE CKOPOCTh peaKuii OKUCIEHHs BOCCTaHOBIIEHUs. PacueTsl B Me-
TOJIaX PEIOKCUMETPUH.

KpuBsie THTpOBaHUS B METOAAaX peAoKCUMEeTpur. PUKCHPOBaHNE TOYKH YKBUBAICHTHO-
cTH. Pe1oKC-MHIMKATOPBI.

OcaguresIbHOE TUTPOBAHHE

XapakTepucTHKa M KJIacCU(PHUKAIMs METOJ0B OCaKACHUs. Peakiuu, nexaliue B OCHOBE
MeTOJI0B ocakeHus. CXO/ICTBO U OTJIMYUE METOJIOB OCAKI€HUS OT IPaBUMETPHUYECKOI0 aHATTU3A.
KpuBble TUTpOBaHUS B METO/IaX OCAXKJICHHS M UX aHanu3. DakTopsbl, BAUSAIOIINE HA X0 KPUBOH
TuTpoBaHus. Beibop nuaukatopos. [Ipsimoe u obpatHoe TUTpoBaHue. PacueTsl B MeTogax oca-
XKJIeHUs, 00J1aCTH IPUMEHEHUSI.

Komniekcumerpuueckoe THTPOBaHUe

CymHocts MeToa. TpeOoBaHus K peakiusM B KoMIuiekcumeTpuu. Kiaccuduxanus me-
TOJIOB U MX MpPUMEHEHHE. TeopeTHuecKkre OCHOBBI KoMmIuiekcoHoMmeTpuu. Kommiekconsl. KoH-
CTaHThl YCTOWYMBOCTH KOMIUIEKCHBIX COCTUHEHUH. Y CIIOBHBIE KOHCTAHThI YCTOWYMBOCTH. Kpu-
BbIC TUTPOBAHUS B KOMIUIEKCOHOMETPHUH. [IprMepsl KOMITTIEKCOHOMETPHYECKOTO THTPOBAHUSI.

4 METOANMYECKHUE PEKOMEHJAIIMHU (YKA3AHUA) JJIA CTYJAZEHTOB
11O U3YUYEHUIO TN CIIUITJIMHBI

AHanuTudeckas XuMus ABiseTcs GpyHIaMeHTaIbHONH XMMUYECKON HayKOM, 3aHUMAroIIen
BHJTHOE MECTO B PAly APYTUX XMMUYECKHUX TUCUUILUINH. BMecTe ¢ TeM aHAIMTHYECKask XUMUS Tec-
HEHIuM 00pa3oM CBs3aHa C MOBCETHEBHOM MPAKTUKOM, TOCKOJIbKY 0€3 JaHHBIX aHAJIN3a O COJIep-
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’KQHUHU B CBIPHE WK KOHEYHOM ITPOJYKTE OCHOBHBIX KOMIIOHEHTOB U IIPUMECEH HEBO3MOXKHO I'pa-
MOTHOE IIPOBEJCHNE TEXHOJOTHYECKOro Mpolecca B METATypruieckoi, XUMU4ecKoi, (apma-
LIEBTUYECKON U APYTUX OTPACIAX MPOMBIIUIEHHOCTHU. JlaHHbIE XUMHUYECKOI0 aHAJIU3a TPEOyOTCS
IIPY PELICHNUU KOJIOTUYECKUX, SKOHOMUYECKUX U MHOTUX JIPYIMX BaXKHBIX BOIIPOCOB.

Y4eOHO-METOINYECKHE MaTEpUalIbl 10 NOJIOTOBKE JIEKIIMOHHBIX M NPAKTUYECKUX 3aHsI-
TUH TIPEJCTABIICHBI OTAEIBHO 110 KaXI0MYy paszelly Kypca. B kaxznom paszesne JaHbl:

1) y4eOHO-METOMYECKUE MaTepHaibl JICKIIMOHHOTO Kypca, BKIIIOYAIONIME TOAPOOHBIH
IUIaH JIEKIIMM 110 KaXJI0M M3y4aeMOM TeMe, BOIIPOCHI U 3alaHus IJIsl CAMOKOHTPOJIA, CIIUCOK OC-
HOBHOM U JIOIIOJIHUTEJILHOM JIMTEPATYPHI C YKa3aHUEM KOHKPETHBIX CTPaHULI;

2) yueOHO-METOANYECKHE MaTepHabl 110 MOJrOTOBKE IMPAKTUYECKUX 3aHATHIH, copeprka-
LIY€E TUIAHBI IIPOBEACHUS 3aHATHN C YKa3aHUEM I10CIIEI0BATEIbHOCTH PACCMATPUBAEMBIX TEM, 3a-
JTAHUS AJIS1 CaMOCTOATENbHON paboThl, KpaTKHeE TEOPETUUECKNE U y4eOHO-METOJUUYECKUEe MaTepu-
ajbl 110 TeME, CUCTEMY YIPAKHEHWM I CaMOIIPOBEPKU. BBINIOIIHEHWE yIIpaKHEHUN JacT BO3-
MOYKHOCTb CTYJIEHTaM ITy0Xe YCBOUTh TEOPETHUECKUI MaTepua, IPUMEHUTD [TOJy4YeHHbIE 3Ha-
HUS Ha IIPaKTHKE.

IIpencraBieHsl TakKe KOHTPOJIBHBIE TECTHI 110 BCEM pa3zeiiaM, KOTOPBIE IT03BOJIAT IIPOBE-
PUTH YPOBEHb YCBOEHHUS U3yYEHHOI'O MaTepuaa.

YcrnemHnoe 0CBOEHUE AMCLUIUIMHBI IIPEANIOIAracT aKTUBHOE, TBOPUYECKOE YYacCTHE CTY-
JIEHTa IyTeM IIJIaHOMEPHOM, MOBCEAHEBHON padoThl. M3yueHne AMCHUIIINHBI CIeAyeT HaUUHATh
¢ npopaboTKu paboueil mporpamMmbl, 0c000€ BHUMaHHUE YIS HeJIsIM U 3ajiadyaM, CTPYKType U
COJIEPIKaHUIO Kypca.

[Ipexne 4yeMm MpUCTYNUTh K BBIIOJIHEHUIO 3aJaHU 11 CAMOKOHTPOJIS, CTyIEeHTaM HeoO-
XOJIMMO U3Y4YUTh PEKOMEHIYEMYIO 110 KaKJI0M TEME JINTEpaTypy.

Y4eOHO0-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHON PadoThl CTY/ICHTOB 110 JUCIHHUILJIMHE

Ne KoimuecTBo
HaumeHoBaHue pa3- Hacos, B COOT-
. BeTCTBHH €
aena (TemMbl) ®opMbI/BHIBI CAMOCTOSITEIbHON PadoThI
AUACHHUILIHHBI yreOHo-Tema-
THYECKHM ILj1a-
HOM
1. | Ilpeamer, 3anauu u N3yueHne 0CHOBHOM JINTEpATyphI 6
METO/Ibl KaueCTBEH- N3ydeHue nOMONHUTEIBLHON JIUTEPATYPhI
HOT'O aHAJIN3a. KoHcnekTupoBaHue N3y4eHHbBIX HCTOUHUKOB
2. | Metponoruueckue oc- | Mi3ydeHne OCHOBHOM JTUTEPaTypHI 1
HOBBI aHAJIN3a N3ydeHne nONONHUTEIBHON JIUTEPATYPhI
Odopmienne mabopaTopHOil pabOTHI
ITonroroBka otyera no aboparopHoii padore
Pemenue pacueTHbIxX 3a1a4
3. | Teopus u nmpakTuka N3y4yeHne 0CHOBHOH JINTEPATYPHI 1
npo6ooTdopa N3ydeHue nOMoONMHUTEIBHON IUTEPATYPhI
Odopmiienne mabopaTopHoil paboThI
[ToaroroBka ot4era mo gabopaTopHOit paboTe
Pemenne pacueTHbIX 3a1a4
4. | 3akoH geiictBus Mmacc | M3yueHne OCHOBHOM JTUTEPATYPHI 6
KaK TEOpETUYECKas N3ydyeHne NONONIHUTEIBHON JIUTEPATYPhI
OCHOBA Ka4eCTBEH- Odopmnenne nabopatopHoit paboThI
HOT'O aHaJIn3a ITonroroBka otuera no aboparopHoii padorte
Pemenue pacyeTHbIX 3a1a4
5. | 3akoH gelictBua Macc | VMI3ydeHHe OCHOBHOM JINTEPATYPhI 10
U TeTepOreHHbIe po- | V3ydeHne N0NOoMHUTENbHON TUTEpaTyphbl
1[ECCBI Odopmiienne 1abopaTopHOil paboTHI
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[ToaroroBka oryera mo jabopaTopHOi paboTe
6. | 3akon xmeicTBus Macc | V3ydeHne OCHOBHOM TUTEpATypHI 4
Y TIPOLIECCHI THJIPO- W3ydenue nononHUTEILHON IUTEPATYPhI
nu3a u amporepHoctd | KoHCIIeKTUpOBaHME N3yYEHHBIX UCTOYHHUKOB
[ToaroroBka pedepaToB U nMpe3eHTaUil
Odopmnenne nabopatopHoil pabOThHI
7. | OKHCIHTEIBHO-BOC- H3ydyeHue 0OCHOBHOM JIUTEPATYPBI 4
CTaHOBHTEJBbHBIE MPO- | MI3ydeHue TOMOITHUTENBHON JTUTEPATYPHI
LIECChI B KAYECTBEH- Odopmnenue mabopatopHoit paboThI
HOM aHaJIu3e
8. | Komnoumneie cu- N3yueHnre 0CHOBHOM IUTEpaTyphI 0,5
CTEMBI B Ka4eCTBEH- W3ydenue nOMOTHUTENHHON JINTEPATYPhI
HOM aHaJIN3e Odopmiierne 1abopaTopHO pabOTHI
9. | Kommekcoobpa3oBa- | M3ydeHne OCHOBHOM TUTEPATypHI 7
HUE B Ka4eCTBEHHOM | M3yueHue HOnmoTHUTENBHOMN JINTEPATYPhI
aHaJn3e Odopmiienne 1abopaTopHOil paboTHI
10. | AHuOHBI U aHanu3 cy- | M3ydeHne oCHOBHOM TUTEpaTyphl 0,5
XOT0 BEIIECTBA W3yuenne JOMOTHUTEIHHON JINTEPATYPhI
11. | Merons! pazaenenus | Mi3ydeHne OCHOBHOM TUTEpaTyphI 4
Y KOHLEHTPUPO-BaHUs | V3ydeHne NOMOIHUTEIBHOM JTUTEPATYPHI
BEIIECTB
12. | I'paBUMeTpUYECKUIA N3ydeHune 0CHOBHOM JIUTEpATypPhI 18
METOJI aHAJIH3a W3ydenne nOMOTHUTENHHON JINTEPATYPhI
Odopmnenne nabopatopHoit paboThI
13. | Turpumerpuueckue W3yuenne 0OCHOBHOMW JIUTEPATYPHI 62
METO/bI aHaIN3a N3yuenne NOMOTHUTETBHON JINTEPATyPhI
Odopmiienne 1abopaTopHO pabOTHI

5 MPAKTHUKYM 110 IMCHUIIJIMHE

[lenb mpakTUKyMa M0 aHATUTUYECKON XMMHUU — 3aKPEMUTh Ha IPAKTHKE MOJy4YEHHBIE TEOpe-
TUYECKUE 3HAHUS.

Bvinoanenue nabopamopnvix pabom

Ha 3anatuu nosnyuute y npemnojaBatens rpaduk BbIoIHEHUs Ja0opaTopHbIX paboT. O63aBe-
JTUTECh BCEM HE00XOIUMBIM METOJINYECKUM o0ecre4eHneM.
[lepen mocenieHneM 1abopaTopun U3y4UTE TEOPHIO BOIIPOCA, MPEINOIaraeMoro K MuccienoBa-
HUIO, 03HAKOMBTECh C PYKOBOJCTBOM II0 COOTBETCTBYIOLIEH paboTe M MOATOTOBBHTE MPOTOKOJ
poBesieHus paboThl, B KOTOPBIN 3aHECUTE:

e Ha3BaHHe paboOTHI;

e  3arOTOBKH TaOJIUII ISl 3aII0JIHEHHSI SKCIIEPUMEHTAIbHBIMU TJAHHBIMH HAOIOACHUH;

e YpaBHEHMS] XUMUYECKHX PEaKIINI MpeBpalieHuil, KOTopble Oy1yT OCYIECTBICHbI IPU

BBITNIOJTHEHUH DKCIIEPUMEHTA;

e pacueTHble HOPMYIIBIL.

OdopmiieHre OTYETOB JIOJKHO IPOBOJAUTHCS IMOCIE OKOHYAaHHS paboOThl B JaOOpaTOpHH.
JlJis mMONrOTOBKM K 3allUTe OTYeTa CIEAYeT MPOAaHAIU3UPOBATH IKCIEPHUMEHTAIbHbBIE PE3YIlb-
TaThl, CONIOCTABUTh UX C U3BECTHBIMU TEOPETHUECKUMU IOJIOKEHUSAMHU WIN CIPABOYHBIMU JIaH-
HBIMH, 0000IIUTH Pe3yIbTaThl UCCIEI0OBAaHUIN B BUE BBIBOJIOB M0 paboTe, MOATOTOBUTH OTBETHI
Ha BOIPOCHI, IPUBOJMMBIE B METOAMYECKUX YKa3aHUAX K BBIIIOJHEHHUIO JTJa0OPaTOPHBIX paboT.

5.1 Ilian 1a6opaTopHBIX padoT
Kauecmeennwii ananu3
Kon-60
Yacog

No Tema 3aoanus
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1 | JIb. AHanmuTHYeCKHE peaKIK KaTHOHOB | aHa- 4 OcH-as:
JUTUYECKON TPYIIIBI [3] cTp. 324-326
K3. AHanu3 cmecu KaTHOHOB | aHaTMTHYECKOI [3] ctp. 345-353
IPYIIIbI [3] . 1,2
[1]Ne13, 14, 21, 24, 28
2 | JIb. Ananutnueckue peakuuu katroHos |l ana- 4 OcHu-as:
JIUTUYECKON TPYIIIIBI [3] cTp. 326-328
K3. AHanu3 cmecu kaTuoHOB |l aHanuTHYeCKOM [3] cTp. 353-372
TPYIIIIBI [1]Ne 62, 63, 66, 67,71
3 | JIb. AnanuTtnueckue peakuu katuonos |1l ana- 4 OcHn-as:
JUTUYECKON TPYIIIIBI [3] cTp. 327-328
K3. Ananu3 cmecu katuoHoB |l ananuTraeckoi [3] cTp. 362-372
TPYIIIBI [3] . 3
[1]Ne 85,103,122,126,135
4 | K3. Ananmm3 cmecu katuonoB I, 11 u 11l ananutu- 4 Jlom-as:
YECKHUX TPYII [3] cTp. 129-133
[3] rn.4
5 | Pemenue 3a1a4. «3akoH IEUCTBUS Macc U TOMO- 4 OcH-as:
TE€HHBIE MTPOIECChI» [1]Ne
147,156,161,168,173
6 | JIb. AranuTuuyeckue peakiuu KkatnoHoB |V ana- 4 OcH-ad:
JUTUYECKON TPYIIITHI [3] cTp. 372-402
JIb. AHanuTrnyeckue peakiuu KaTHOHOB V aHa- [3] .5 §5.4, 1.6
JUTUYECKOMN TPYIIIBI [1]Ne202,204,208,213
181,186,194,195,200
7 | JIb. Peakuuu u xon1 aHanu3a kaTHoHOB VI aHa- 4 OcH-as:
JIUTUYECKOMN TPYIIIIBI [3] cTp. 402-420
K3. Anamus cmecu katnonos IV, VI u V ananm- [3] . 7
TUYECKUX TPYIIII [1]Ne214,215,219,232
8 | K3. Ananu3 cMecu KaTHOHOB BCEX IIECTH aHa- 4 OcH-as:
JUTUYECKUX TPYIIII [3] cp. 420-424
9 | Pemenwue 3a1a4. «3aKOH JCHCTBHS Macc U TeTe- 4 OcH-as:
POTE€HHBIE PABHOBECUS) [1]Ne 145,164,171,
179,163
10 | JIb. Ananutuueckue peakiuu anuoHoB I, 1T u 111 2 OcH-as:
AQHATTUTHYECKUX TPYIIIT [3] cTp. 228-232
[3] 1.9
Hroro 38

AHaJIMTHYeCKHE PeaKIUM KATHOHOB MEePBOil AHAJIMTUYECKON IPyNIbI 10 KUCJIOTHO-OCHOB-

PexoMennyemblil MIIaH 3aHITHUA:

HOM KJIacCH(PUKALUN. AHAJIN3 CMeCH KATHOHOB NePBOi AHATUTHYECKOH IPyNIbI

[TpaBuna Th. 3HakoMcTBO ¢ 000pyA0OBaHUEM. TeXHUKA BHIITOJHEHUS PEAKLIUH.
AHaJIUTHYECKHE PEaKIIMY KaTHOHOB MEPBOI aHATMTHUUECKOM IPYMIbl (KUCIOTHO-OCHOB-

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

AHanu3 cMecH KaTHOHOB MEPBOIl aHATTUTUYECKON TPYIIIHI.

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

Ilpasuna mexnuxku 6ezonacnocmu

1. CryneHT nomyckaercs K paboTe B 1a00OpaTOPHH TOJIBKO MOCJIE MHCTPYKTaXKa M0 TEXHUKE 0e3-
OTIACHOCTH, YTO IMOJATBEP)KAACTCS POCHHCHIO CTYACHTA W JIMIA, IPOBOAMBINETO MHCTPYKTAX, B
CHeLHATBHOM XypHaJe.
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2. Bce cTyneHTsl, IpOUIeIIINE HHCTPYKTAXK, JOJIKHBI CTPOTO MPUIEPKUBATHCS MTPABHII TEXHUKU
0e30MmacHOCTH. 3a HECOOIOIEHNE TPABIII YCTAHOBJIEHA OTBETCTBEHHOCTh B aIMUHUCTPAaTUBHOM
WK CyAeOHOM TOPSIZIKE.
3. Pabora cTynenTa B 1abopaTopuu pa3peliaeTcs B 4achl, OTBEICHHBIC 10 PACIIUCAHUIO, a TAKXKe
B JIOMIOJTHUTEIHLHOE BPEMs1, COTJIACOBAHHOE C ITPETI0IaBaTelIeM, IO HaOII0JCHHEM ITPETIo1aBaTels
WM J1abopaHTa.
4. 3ampemraercs IPUHUMATh MULLY B JabopaTopuu, MpoOOBaTh HA BKYC XMMHUYECKHUE BEILECTBA,
OCTaBJIISITh KaKKHe-IT1M00 peakTUBbI B TIocyie 6€3 COOTBETCTBYIOIIEH HAAMUCH.
5. Bce pactBOpbl, HE MOJUIEkKAIIKE CIMBY B KaHAJIU3ALKIO (OpraHMYeCKUE PacTBOPUTEIH, COIH
PTYTH U cepebdpa, JerKOBOCIUIAMEHSIOIINECS KUIKOCTH, KOHIICHTPUPOBAHHBIE KUCIOTHI U IIIe-
JIOYH U T. 1.), CJeyeT BBUIMBATh B 0COObIe OaHKH IS CIIMBA, MOJIYYUB yKa3aHHE JTa0OpaHTa.
6. KoHnieHTpupoBaHHble KHUCIOTHI U LIEJI0UH, CHIIBHOACHCTBYIONINE PEAKTUBBI (OpOM U Jp.) HAJIO
XPaHUTh B BBITSKHOM IIKa(y MO TATOM Ha TOJHOCE U HE BBIHOCHTD UX OTTY/IA.
7. Ilpu Bcex paboTax ¢ eIKMMH BEIIeCTBAMU (KHCIOTHI, IIEJI0YH U Jp.) HEOOXOIUMO COOII0IaTh
MaKCHMaJbHYIO0 OCTOPOKHOCTb, UMES B BUY, UTO HECUACTHBIE CIIy4aHl BCEra IPOUCXOMISAT B pe-
3yJbTaTe HEOCBEIOMIIEHHOCTH, HEBHUMATEIIbHOCTH UM HEOPEKHOCTH PabOTarOIIero.
8. beps BemiecTBO JUIs ONBITA, CIENYET BHUMATEIbHO MPOYUTATh 3TUKETKY U IIPOBEPUTH COAEP-
JKUMOE T10 Ka4eCTBEHHBIM MpU3HAKaM (I[BET, 3amax, KOHCUCTEHIUS U JIp.).
9. Ilpu nonasanuu €AKOro BELIECTBA HAa CTOJI MJIM HA I0JI CIEAYET 3TO MECTO Cpa3y K€ 3achllaTh
MECKOM, 3aTeM IeCOK coOpaTh W BhIHECTU U3 momemieHus. OOIUTOe KUCIOTOW MECTO MPOMBITh
PacTBOPOM COJIBI.
10. Peakiuu, KOTOpbIe MOTYT COMPOBOKIATHCS CUIILHBIM Pa30rpeBoM (pacTBOpEHUE KUCIIOT, Iiie-
Joyeil), ciaenyeT NpOBOJUThH TOJBKO B MOCYJIE M3 XMMHUYECKOIO CTEKJa, a HE B TOJICTOCTEHHOMN
nocyze. [Ipu 3ToM peakiinoOHHBIN COCYl TOMEIIAIOT B KPUCTAILIIU3ATOP.
11. 3acaceiBaTh €/1KHM€ )KUJKOCTH B MUIETKY HEOOXOIMMO TOJIBKO C IIOMOILBIO TPYIIH UJIM ITHEB-
MOHAcOCa, a HE PTOM.
12. HarpeBaTh pacTBOpbI Ha IUIUTKE CIEAYET TOJIbKO B IOCYAE M3 XMMHMUYECKOTO CTekia 0e3
npoOku. Ilpu aToM nocyna AomkHa OBITH CyXol cHapyxH. bpaTe HarpeTsle npeaMeTsl He00X0-
JUMO C TIOMOIIIbIO TIOJIOTEHIA WM CHEeIMaIbHBIX HalaJIbYHUKOB.

3HaKomMcmeo ¢ nocyooil u 00opyoosanuem a1adpopamopuu

IMocyna. [ paGoThl MOJTYMUKPOMETOAOM OOBIYHO MPUMEHSIIOT MEPEHOCHOU IITATUB C
HabopoM peakTHBOB. OH UMEET MATh MOJIOK C THE3/IaMM Ul KanesdbHull. B HuKHeN yacTu ero
MMEETCs BBIIBU)KHOM SILIUK 711 XpaHEHUs TUTJIEH, PUIbTPOB, MHIMKATOPHON OyMaru u Ipyrux
HE0O0X0IUMBIX MpeameToB. i paboThl Takke HEOOXOAMMO MMETh LITATUB JUIs MPOOUPOK, Me-
TaJUIMYECKUI MITaTUB C KOJbIIAMH U acOECTUPOBAHHBIE CETKH, TUT€JIbHBIE IIUIIbI, HEHTPUDYTY,
NUHIIET, JIepKaTeu Uit IpoOUpPOK.

[IpoGupku NpUMEHSIOT IByX TUIIOB: KOHUYECKHE — LIEHTPUQYKHbIE — HA 3-5 MJI U XUMHU-
YecKue — Ha 3-5 MIL

KanenbHble, unu KanuuisipHble, MUIETKH TPUMEHSIOT 7S B3ATUS MPO0, OT/IEIECHUS pac-
TBOpA OT OCaJIKa Mocje HEeHTPUPYTrUPOBAHUS, IPOMBIBAHUS OCAKOB U T.[I.

Crakanbl xumuueckue Ha 10-15 M1 HCTIONB3YIOT PH HEOOXOTUMOCTH TIPOBOJIUTE PaboTy
CO CPaBHUTEIBHO OOJIBIIUMH 00BEMAMHU.

JUis BBIMOJMHEHMS] LBETHBIX PEaKIMH, COMPOBOXIAIOIINXCS XapaKTepHOM OKpacKou
0CaJIKa WJIN pacTBOPA, MO’KHO HCIIOJIb30BATh YAaCOBBIE CTEKIIA JUAMETPOM 4-5 CM M C BO3MOXKHO
00BN BBITYKIIOCTHIO.

[Inockue npeaMeTHBIE CTEKIIA CIYXKAT JUIsl MUKPOKPHCTAUIOCKOIMYECKUX peakuui. Pas-
Mep ctekiia 15%75 mM. PekomeHiyeTcs moyib30BaThCd TOHKMMU NPEIMETHBIMU CTEKJIAMH, TaK KaK
IpY IPOBEIEHUH PEAKIIMN YacTO MPUXOAUTCS MPUOEraTh K HarpeBaHHUIO.

®dapdopoBblie YalIKd BMECTUMOCTBIO 5-10 MJI city’KaT /A1 BbIIapUBaHUs WM HarpEeBaHUS
pactBopoB. @aphopoBbIE TUTTIU IPUMEHSIOT JIJIs CIUIABJICHUS HEPACTBOPUMBIX BeliecTB. CTyNKH
dapdopoBbIe WM araToBbIe MPUMEHSIOT JIsl U3MEIbUYeHUs TPo0.
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Jjis MomyMUKpOaHann3a MPUMEHSIOT TPOMBIBAIKH, HO BMECTUMOCTD KOJIOBI JKeIaTeIbHO
uMeTh HeOoubIryto — 100-150 mut.

CrexisiHHBIE TATOYKH JOJKHBI ObITH AuametrpoM 1-1,5 mm, mmunoi 80-100 MM, ogHa U3
MaJ04YeK J0JDKHA UMETh PE3UHOBBIA HAKOHEYHUK.

Ouncrka XuMHYecKoii nmocyabl. Best crexnsnnas u ¢papdoposas nmocyaa A0mKHA OBITh
THIATENFHO BBIMBITA. YacTO MPUCYTCTBUE JaKe OUEHb MAJIbIX KOJIMYECTB 3arps3HEHHUM HCKaXkaeT
pe3ysbTaT peakify, YTO CO3AAeT HEYBEPEHHOCTh Y paboTaloIIero Win BeJeT K OMIMOOYHBIM 3a-
kiroueHusM. [locyny cHayana mpoMbIBalOT C MOMOUIBIO €pIlia COJOBBIM PACTBOPOM, MOCIIE YETO
OIOJIACKMBAIOT HECKOJIBKO pa3 BOAOMPOBOJIHON BOJIOW U, HAKOHEL, JUCTUIUIMPOBAHHOW BOJIOM U3
WHAUBUAYaIbHOMN MPOMBIBATIKU. B TOM ciyyae, Korja MexaHHuecKoe JIeiCTBUE HE J1aeT MOJI0KH-
TEJILHOTO pe3yibTaTa, MPOOUPKU 00pabaThIBAIOT MOIOIIUMH KHIKOCTSIMU: XPOMOBOW CMECHIO
(pactBop nmuxpomara kanus Ko,CroO7 B cepHoit kucnore (p=1,84) uin TEribIM MIEIOYHBIM pac-
TBOpOM nepManranata kaiauss KMnQOg, uiam TemisiM MbUTbHBIM pacTBOpoM. (Octopoxkno! Xpo-
MOBasi cMeCh MOKeT MPUYHMHHUTH 03k0r!) [Tocie 00paboTKu KakoM-TMO0 MOOIIEH KHUIKOCTHIO
MOCY/ly MMPOMBIBAIOT (HE MEHEE 5 pa3) BOAOIPOBOJAHON BOAOH, a 3aTeM 2-3 pa3za OMOJACKHBAIOT
JTUCTHITMPOBAHHOM BOIOH. /)1 MOMTHOTO yAajIeHus )KUAKOCTH IPOOUPKY UITK KOJIOY CleAyeT He-
CKOJIBKO pa3 OCTOPOKHO BCTPSAXHYTh HaJ PAaKOBUHOM WM CJETKa yAapuTh NalbLIEM, JepxkKa Ipo-
OMpKY BBEPX THOM.

CrakaHbl, 4aCOBBIE CTEKJIA, CTEKIISTHHbIE TAIOUKU U (papPopoBbIe YaIIKK TaK)KE MOIOT BO-
JOTIPOBOJTHOM BOJIOM, YJaJIUB MPHUCTABIINE YaCTUIIBI €PIIOM, 3aTeM IUCTHUILTUPOBAHHOMN BOJOM.
BrIMBITBIE CTaKaHBI CTaBAT BBEPX JHOM Ha (PUIBTPOBAIbHYIO OyMary Wiy rnojoreHie. Yucroie u
CyXH€ CTeKJITHHbIE MMAJIOUKH XPAHAT B TPOOUPKE UITU CTaKaHe.

[TuneTkn MOIOT, IPEABAPUTENBHO CHSB C HUX PE3MHOBBIE Kounayky. CHavana ux nojcTaB-
JISIOT MO/ CTPYIO BOJIOMPOBOIHOM BOJBI, a 3aTEM YIAJSIOT MPUCTABIINE 3€pHA 0CaKa (PHIBTPO-
BaJIbHOW Oymaroii, CBEpHYTOH B )KT'yTUK. OUMILIEHHBIE UIIETKH OMOJIACKUBAIOT BOJOIPOBOJHON
Y JUCTUIIIMPOBAHHOU BOJIOM.

Pe3nHoBbIE KOJMAYKH MPOMBIBAIOT JTUCTUIUIMPOBAHHON BOJOW W, HAJEB UX HA IMUIIETKH,
YAQIAIOT U3 HOCUKOB MMUIIETOK OCTaBIIYIOCS KUIKOCTb.

Texnuka évtnonHeHus 1a6OpamopHvIX padom

Peakuun B npooupke. Mccienyemsiii pactBop (2-3 Kamiu) BHOCAT B MPOOUPKY Tak,
4TOOBI KOHYMK KaneIbHOW MPOOUPKH HE KOCHYJICS CTEHOK Mpooupku. CoOmro1ast ycaoBus poBe-
JEHUS peakIuu, MpuOaBisIFOT 2-3 Kariu pacTBopa peareHTa. HabmronaroT BHeHMA 2P dexT pe-
aKLUU.

Muxkpokpucraaiockonuyeckas peakuusi. Kamio ucciaeayeMoro pactsopa noMemarT
Ha YHUCTOE U CyXO€ MPEIMETHOE CTEKJIO, PAJOM MOMELIA0T KaIlJll0 peareéHTa U COEIUHSIOT UX
cTeKIsiHHONW manoukoi. Kamns momkna ObiTh HeOombmiol (d=5-10 mwm). [lox Mukpockomom
HaOmonaT Gopmy Kpuctaiios. HabmoieHne HauMHAIOT Yepe3 HEKOTOPOE BpeMs 110Cje BHECe-
HUS peareHTta. B pa3nMuHbIX TOYKaX KaIUTd YCIOBHS POCTa KPUCTAIIOB pa3nuyHbl. 1o mepude-
puH, r7ie B O0JIBIION CTENIEHU UCTapsAETCsl paCTBOPUTEND, KPUCTAILIIBI 00pa3yloTCsl B IEPBYIO OYe-
penb. B nieHTpe karuu, rae ucnapeHrue He UMeeT OOJBINOro 3HAYCHUSI, KPUCTAIUIBI MOSBIISIOTCS
MO3XKe.

Kaneasnsble peakuun. Kammo peareHTa HAaHOCAT Ha MOJOCKY (pUIBTpOBaIbHOU Oymaru
KaluuIsipoM (KOHeIl JOKEH ObITh POBHBIM). J[J1s1 3TOr0 KOHIIOM Kanuyuispa cierka mpuKacaroTcs
k Oymare. [1aTHO HOMKHO OBITH Kpyruioi ¢hopmel (d=2-3 Mm). B nieHTp momydeHHOro MsATHA aHa-
JIOTUYHBIM 00pa30M HAHOCAT KAaILIIO UCCIIEyEMOT0 pacTBOpA.

Peaxknuu metonom pactupanus. Hebobioe KOJIMYECTBO UCCIIEyeMOro BEIIecTBa pac-
TUparoT Ha (papdhopoBOil TIIACTUHKE UK B CTYIIKE C IPUMEPHO PABHBIM KOJIHMYECTBOM TBEPIOTO
pearenTta. Ecnu B miccneayeMoM BEIIECTBE MPUCYTCTBYIOT HOHBI OOHAPYKMBAEMOTO JJIEMEHTA,
pactepTasi cMech MPUOOPETAET XapaKTEPHYIO OKPACKY MPOAYKTa B3aUMOJICHCTBUS 3TUX UOHOB C
PETEHTOM.
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HarpeBanue u BpinapuBanue. [Ipy npoBeieHUN MHOTHX peakiil TpeOdyeTcs HarpeBa-
Hue. HarpeBaTb pacTBOpBI B IPOOMPKAX HA OTKPHITOM IUIAMEHU T'OpeiKku Henb3d. [loaromy mpo-
OMpKHU C PacCTBOPOM HArpeBaroT B BOJSHOW OaHe, T.€. B COCY/E, 3alI0JIHEHHOM KHITAILICH TUCTHII-
JUPOBaHHOM Bo10M. Eciin Heo6xoanmMo HarpeTs O0JIbLIONH 00beM pacTBOpa B CTaKaHe UIIH KoJioe,
HarpeBaHue BEeyT Ha ra30BOi ropeike, MOCTaBUB CTAKaH UM KOJIOY Ha acOECTUPOBAHHYIO CETKY.

BrinaprBanue pacTBOPOB ISl UX KOHLIEHTPUPOBAHUS WIH YIIAPUBAHUA 10CYXa MPOBOIAT
B (ap(opoBBIX HaIIKax WM TUTISAX. PEeKOMEHyeTcs BBIIOIHATH 3Ty ONEPAlrI0 HA TECOYHBIX
0aHsAX noJ TAroil. PactBopeHue cyxoro ocrarka cienyer MpOBOAUTH MOCIIE OXJIaKACHUS YalllKU
WIN THIJISA, MHA4Ye IPOU30MIET pa3OphI3TUBaHHE.

Ocaxnenue. [ noaydeHus: ocagka K HECKOJBKMM KalUIIM HCCIELYEMOIO pacTBOpa,
0OBIYHO B HEHTPU(PYKHOH MPOOUPKE, MPUOABIISAIOT MUTIETKON YKa3aHHOE YUCIIO Kallellb peareHTa,
IIPEIBAPUTEIILHO CO3JaB HyKHbIE ycioBus. [locie cinuBaHus necineyeMoro pacTBopa U peareHra
COJIePKUMOE MPOOUPKH HEOOXOAUMO THIATEIBHO IIEpEMEIIaTh U, €CIIM HYKHO, HaArPeTh Ha BOMS-
Hol OaHe.

[Ipu pazneneHuyn MOHOB HEOOXOAMMO IPOBEPUTH IMOJHOTY ocaxiaeHus. g mpoBepku
HOJTHOTBI OCAXJICHMS IIOCNIE LEHTPU(DYTHPOBaHUS BBIAEIMBILEIOCS OCaKa K PO3pauHOMY pac-
TBOpY MPUOABISIOT KAIUIIO peareHTa Ecim pacTBOp ocTaeTcs Mpo3padHbIM, OCAXKICHHE TTOTHOE.
B nmpoTtuBHOM cityuyae onepanuio 0Ca)xIeHus NOBTOPSIOT.

Otaenenne pacTBopa ot ocaaka. OcaJoK OT pacTBOPA YaIlle BCETO OTACISAIOT HEHTPUPy-
TUPOBAHUEM C IOMOILBIO AJIEKTPUUYECKUX LIEHTPUDYT.

[Tpu nmonp3oBaHNK HEHTPUPYTOl HEOOXOAUMO COOITIOIATH CIeIyolHe paBuia. J{is 1eH-
TpU(yrupoBaHus ClIeayeT UCI0JIb30BaTh KOHUYECKUE TPOOUPKH, IO BO3ZMOXKHOCTH OJMHAKOBBIE
1o pasmepy u ¢opme. JKuakocts B mpoOUPKY HAJTMBATh HAJO TaK, YTOOBI yPOBEHB €€ ObLI HA 6 —
8 MM HMKE Kpasi BO M30eKaHue MONaJaHus )KUIKOCTH B TMIIb3y LeHTpudyru. [Jns coxpaneHus
Oananca Kakaas mpoOupKa, coaeprkaias mpoody, JoKHA OBITH ypaBHOBEIICHA JPYroi mpoOup-
KO, conepxariieil npuOan3uTeabHO paBHBIH 00beM BOJbL. [IpeqoXpaHUTENbHYIO KPBIIIKY I€H-
TpUQYTH HENB3sI TOAHUMATH J0 €€ MOJTHON OCTaHOBKHU.

ITpu nenTpudyrupoBaHun ocajku coOUparoTCs B KOHMYECKOM KOHIE MpoOupku. IIpo-
3pavyHbIil paCTBOP CIMBAIOT C OCAJIKA WJIM OTOUPAIOT MUTIETKOM.

dunpTpoBaHue yepe3 OymaxHblil GuiabTp. Kycouek GpuibTpoBanbHOM Oymaru ckiajbl-
BalOT BUETBEPO, 00pE3al0T HOXKHUIIAMU IO KPYTrOBOW JIMHUM C YYETOM pa3Mepa BOPOHKHU, OJUH
CJIOM OTAEINAIOT OT TPEX APYTUX U MOJIYYEHHBI KOHYC BKIIAJBIBAIOT B CTEKJISHHYIO BOPOHKY.
@ubTp 00pe3aroT C TaKMM pacdyeToM, YTOObl OH HE JIOXOAMJ A0 KpaeB BOPOHKHU Ha 2 — 3 MM.
BroxeHHBI B BOPOHKY (HJIBTP CMAaYMBAaOT JUCTUIUIMPOBAHHOMN BOJON M HauMHAIOT (PUIBTPO-
BaTh.

IIpombiBanne u pacrBopenne ocagka. OTIEICHHBIN OT KUAKOCTU OCAIOK COAEPIKUT
MMEBIINECS B PACTBOPE KOMIOHEHTHI. [[Jsl TOCTHKEHUs MOJIHOTO pa3AesieHus] 0caJoK HeoO0Xo-
JUMO TPOMBITh. OOBIYHO MPUMEHSIOT JUCTWLIUPOBaHHYIO Boay. Ilpu oTneneHun ocanka eH-
TpUPYTUPOBAHUEM KUAKOCTD (LIEHTpUGYTaT) OTAEISAIOT MUIETKON U K 0caaKy AobasisitoT 1 — 1,5
MJI TUCTUJUTUPOBAHHOM BOJBI (MM CIIEUATBLHONW MPOMBIBHOW KHJIKOCTH), THIATEIBHO IepeMe-
HIMBAIOT CTEKJIIHHOM MaJoyKoM, MOMEMIAaT MpoOUpPKy B BoJgHYyI0 OaHio. [locie HarpeBaHus B
TedyeHue | MHH. OTyYEeHHYIO0 CMECh CHOBA LEHTpUYrupyroT. Ocagok Ha GUIBTPE MPOMBIBAIOT
JUCTUITMPOBAHHON BOJON M3 MPOMBIBAJIKHM UK U3 TPOOUPKH.

PacTtBOpeHue ocasika MpoU3BOIAT WK B IPOOHUPKE, WIIM Ha GUIIBTpPE, 100ABIISS MO KaIUIsM
pacTBOpHTENb (PaCTBOPHI KHUCIIOT, MIEIOYEH WIIM COJIeH) M MOMEIINBas CTEKISHHOW MaTOYKON
(ecnu ocaZiOK HAXOAUTCS B IPOOUPKE).

Opzanuszayus pabouezo mecma

[IpaBunbHas opranu3zanus padodero MecTa — 3aJI0T MPOJYKTUBHOM pabOThl XMMHKa-aHa-
JUTHKA, OT KOTOPOM 3aBUCUT TOYHOCTb U HA/IEKHOCTh BBIMOJIHIEMbBIX aHAJTU30B.

OcHoBHOE pabouee MECTO XMMHKa-aHAJIMTHKA — JJabopaTopHblii cToi. Ha mabopatopHom
CTOJIE HEOOXOAMMO IMOCTOSIHHO COOJIOAaTh MOPAJOK M YUCTOTY. HyXKHO CTpeMUThCS K TOMY,
4yT00BI TPUOOP, MOCYAa, HHAUKATOPHI BCET/1a HAXOAMINCh Ha 00bIyHOM MecTe. CtapaiiTech cpasy



17

K€ MPOTEPETh 3arpsI3HEHHBIM y4acTOK CTOJIA, BBIMBITh MCIIOIBb30BaHHYIO nocyay. st atoro He
00513aTeNIbHO AaTh OKOHYAHUS pabOoThI.

YucroTa XUMUYECKUX PEAreHTOB — 3aJI0T IPaBUIILHOIO aHanu3a. Henb3sa MeHsATh IpoOKu-
IUIETKHU y CKISHOK C peareHTaMu WIN BbUIMBATh (BBICHINNATh) HEUCIIOIb30BAHHBIE BEIIECTBA B
00I1yI0 OCYAY, B KOTOPOI OHM XpaHWIHCh. [|J KaXk10T0 peareHTa J0KHa ObITh OT/AEIbHAS ITH-
neTka WiM mmnaresns. [Ipu BHeceHUH BelecTBa B MPOOUPKY MIIM CTaKaH HYKHO CTapaThCsl, YTOObI
IUIIETKA WIK HINATEIb HE IPUKACAINCH K UX CTEHKaM.

2. AnanumuuecKkue peaKyuu KAMUOH06 NEPEONl AHANUMUYECKOU ZPYNNbL RO KUCIOMHO-0C-
HOGHOIl Knaccuduxayuu
Ienb. [103HAKOMUTBCS C KAUECTBEHHBIMH PEAKLUSAMU KaTHOHOB IIEPBON aHAJIIMTUYECKOU
IPYIIIBL.

IlepByr0 aHAIMTUYECKYIO IPYIIILY COCTABIIAIOT KATHOHBI LIEJIOYHBIX METAJUIOB U aMMOHHS:
K*, Na*, Li*, NH4". O6mum aHaTM THYECKUM IPH3HAKOM TOMU TPYIIIIBL SIBJISICTCS OTCYTCTBUE TPYII-
IIOBOT'O PEAKTHUBA.

JInTuii, HaTpUi U Kaaui BXOJAT B IIEPBYIO IPYIITY NEPUOAUIECKON CUCTEMBI XUMUYECKHUX
anemenToB JI. 1. MenneneeBa u 001a/1a0T PKO BBIPAKEHHBIMH METAITIMYECKUMHU CBOWCTBAMH.
WX MOHBI UMEIOT 3aKOHUEHHBIE BOCBMUAJIEKTPOHHBIE 000JOUKH. ['MAPOKCUABI JUTHS, Kalus U
HaTpHUs — CWIBHBIE HIEJIOYH, KOTOPHIE B BOJHBIX PaCTBOPAX MOJIHOCTbEO HOHU3UPOBaHbL. Conu JIn-
THUS, KU M HATpPHs, 0Opa30BaHHbBIC CIa0bIMU KUCIOTaMH, MOJBEPralOTCS TUAPOIU3Y, U pac-
TBOpHI ux uMeroT pH > 7. Conu e ux, 00pa3oBaHHbIE CUIBHBIMM KHCIOTaMH, HE TIOJBEPratoTCs
TUPOJIN3Y, U PACTBOPBI UX UMEIOT HEUTPATIbHYIO PEAKLUIO.

PactBOp amMMuaka B Bojie (TUAPOKCH]T aMMOHUS ) — ciiaboe ocHoBaHue. Coinu, 0Opa3zoBaH-
HbIE UM U CHJIBHBIMHU KHCJIOTaMHU, TIOJIBEPraroTCs THIPOIN3y, U pacTBopsl ux umeror pH < 7. B
OTIIMYME OT COJIEH JIMTHS, Kalus U HATpUs COJM aMMOHMS pasjararoTcs IIpU HarpeBaHuW, a Io-
TOMY MOTYT OBITh YJaJIEHbI IPOKAIMBAHUEM. JTO CBOMCTBO COJIEH aMMOHMSI UCTIOIb3YETCS JUIs
yZaJeHus1 KaTUOHOB NH4".

BonpmMHCTBO CONIEN KaTHOHOB MEPBOM aHATUTUYECKOM TPYIIIBI XOPOIIO PACTBOPUMEI B
BOJIC, 32 HCKJIIOUEHHEM MaJOpacTBOPUMBIX COJIeH, OOpa30BaHHBIX KPYIMHBIMM AaHHOHAMHU
(KHC4H406¢, NaK2[Co(NO2)s], NaH2SbO4) u coseii nutus.

KartuoHsl nepBoii rpymmnsl He IPOSIBISIOT CIIOCOOHOCTH K KOMIUIEKCOOOPa30BaHHUIO, MOTYT
TOJIbKO BXOJMTH BO BHEILIHIOI Cepy KOMIUIEKCHBIX COeTUHEHHH. XapaKTepHbIMU peakUusIMu
3TUX MOHOB SBJISIIOTCS PEaKIIMU OOMEeHa.

JlJ1 KaTUOHOB JIUTHS, KaJIUs U HATPUS XapaKTEPHbI peaKIIMK OKPAIWBAHUS IIJITAMEHH.
3ananue: OpopmMuTh paboTy «AHATUTUYECKHE PEAKIIMN KaTHOHOB MEPBOIl aHATUTUYECKOM
TPYIIIBI 10 KKCJIOTHO-OCHOBHOM Kiaccudukarmm» (OcHoBHas muteparypa: [3] ctp. 344-353).

Ilpasuna oghopmaenun nabopamopnozo rxncypuana

Kaxxapiii cTyeHT 10JIKeH BEeCTH J1JabopaTOpHbIN KypHail. Bee 3anmucu A0KHBI ObITh YeT-
KHMHU U aKKypaTHBIMU. B jxypHasie 3arucpiBaloT cXeMmy MpOBEICHUS aHAIIN3a, Pe3YIbTaThl paboThI
U ypaBHEHMs] XUMHUYeckuXx peakiuil. Huxe npuBonarcs npuMepHsie GOpMBbI 3allMCH MTPOJIEIIaH-
HBIX paboT M0 KAYECTBEHHOMY aHAIIU3Y.

Jlabopamopnas paboma Ne
Yacmmuvie peakyuu na...

Pearent YpaBHEHHE peakInu HaoOmonenus

3.Ananus cmecu KaMUOHO6 nepeoil AHATIUMUYECKOU ZPYRnbl
Heab. M3yunTs cxeMy 1 METOAMKY aHAJIN3a CMECH KATHOHOB IIEPBOM aHAJIMTHUYECKOW TPYIIIIBIL.
Karnons! nepBoii aHAJIMTUYECKON TPYIIIBI HE UMEIOT IPYIIIOBOIO PEareHTa.
KaTnoHs!l IMTHSA 1 aMMOHMS MELIAKOT OTKPBITUIO KATHOHOB KAJIUS M HATPHS U IIOATOMY BHAYaJIE 6
0mMOeIbHbIX NPOHax AHATNZNPYEMOTO PACTBOPA OTKPHIBAIOT KATHOHBI JINTUS U aMMOHUS, 110CJIE
YEro 3TU KaTUOHBI YJAJIAIOT, @ B OCTATKE OTKPBIBAIOT KATHOHBI HATPUS U KaJIHsl.
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Obnapyscenue kamuonog numus. KaTHOHBI TUTHS OTKPBIBAIOT PEaKIMeil C pacTBOPOM
nBy3amereHHoro oprodocdara Hatpust NaoHPO4 u HeliTpanbHOM 1 ci1abo HEHTpaIbHOU Cpejie
— obpasyercs 6emnbiif ocamok oprodocdara mutus LizPOa.

ObHapysicenue kamuonos ammonus. KaTHoOHbI aMMOHUSI OTKPBIBAIOT 110 BBIJICIICHUIO aM-
MHaKa 1ociie npudaBIeHUs K pacTBOPY IIEJIOYH U HArPEeBaHUU 3TOTO PacTBOPA.

Voanenue kamuonos numust u ammorus. ECIi KaTHOHBI JINTUS U aMMOHUS OTKPBITHI B aHA-
JU3UPYEMOM PacTBOPE, TO UX YAAJSIOT.

Omoenenue kamuonos aumusi. OTOUPAIOT HEOOJIBIITYIO MOPIUS AHATTM3UPYEMOTO pacTBOpa
N00aBIISIOT aMMHAK, 3TAaHOJ, JBY3aMEIICHHBIH opTodocdaT HATPUS U OTIACISAIOT 0Opa3oBaB-
mmiicst ocasok oprodocdara utus neHTpudyrupoanreM. [IpoBepsIOT MOTHOTY OTACICHHS Ka-
THOHOB JIUTHSL.

Voanenus xkamuonog ammonus. KaTHOHBI aMMOHHS MOXHO YIQJIHTh M3 PacTBOpa, MOIy-
YEHHOT'O MOCJE OTJENICHUS KATUOHOB JINTHS, PA3TUYHBIMU CIIOCOOAMU: TEPMUUECKUM pa3IoxkKe-
HUEM, KUITSTYSHUEM PacTBOpPA C IIEJI0YaMH, CBA3BIBAHHEM B PACTBOPE B T€KCAMETHIICHTETPAMUH
(YypoTponuH) npu peakiuu ¢ GopmMaabIaeTUIOM.

ObHapysicenue kamuonos Kanus u Hampus. KaTHOHBI Kajausi ¥ HATPUS OTKPBIBAIOT C TIOMOIIBIO
PEaKTHBOB Ha 9TH KaTHOHBI.
3aganne: OpopMuTh pabOTy «AHAIM3 CMECH KAaTHOHOB NIEPBOM aHAIUTHYECKOU TpymbD»y (Oc-
HOBHas jutepatypa: [3] ctp. 324-336).
Konmponvnas 3a0aua na ananus cmecu KamuoHos. ..

No Hccnenyemoe Pearent HaOmronenus BriBon CocrtaB CocTaB
/11 BEII[ECTBO ocaJika pa-pa

Bomnpocsl 111 CAMOKOHTPOJIS.
1. IToueMy OTKpbITHE KaTHMOHOB Kanus rugpotaprparom Hatpus NaHCiH4Oe nomxno mpoBo-
JTUTHCS B HEUTpasibHOH cpeae? Hamummre ypaBHEHNE peaKIUU.
2. Touemy ocaxknenue katnona Na® B Bume auruapoanutumonara NaH2SbOs 10/KHO 1poBo-
JUTHCSl B HEUTPaJIbHOM, a HE B KUCJIOW MM LIEJIOYHON cpeze?
3. [Touemy niepen oTKpeITHEM KaTHoHA K HE0OX0mMMO yaanuts katnon NH4*™?
4. Ilouemy Ha KaTMOHBI IEPBOM aHATUTUYECKOM IPyIIIbI HET IPYIIIOBOrO peareHra’?
AHAJIMTHYECKHE PEAKINH KaTHOHOB BTOPOH aHAJMTHYECKOH Irpynibl.
AHaJM3 cMeCH KaTHOHOB BTOPOIl aHAJIMTHYECKO# rPyNIibl.

PexomenayeMsblil II1aH 3aHATHS:

1. AHanuTHuecKue peakIH KaTHOHOB BTOPOW aHAIUTUYECKOM IPYMIIbI IO KUCIOTHO-0C-
HOBHOI Kilaccuukanuu.
AHanu3 cMecH KaTHOHOB BTOPOW aHAIMTUYECKOH TPYIIIBL.

3. AHaIUTUYECKHE peaKIMi KaTHOHOB TPEThel aHATMTUYECKON TPYIIBI IO KUCIOTHO-0C-

HOBHOM KJIacCU(UKAIUH.

4. AHanu3 cMecH KaTHOHOB TPEThbel aHAJTUTUYECKON TPYIIIbI.
1. Ananumuueckue peakyuu KamuoHoE 6MOPOIl AHATUMUYECKOU ZPYNNbL O KUCIOMHO-0C-
HO6HOU Kaccugukayuu
Henb. [T03HaKOMUTBCS ¢ KAYECTBEHHBIMU PEAKIIUAMH KATHOHOB BTOPOM aHAIIMTHYECKOU
TPYIIIBL.

Ko BTOpOif rpymme oTHOCATCS KatHOHEI Ag®, Pb?" u [Hgp]?". DT >1eMeHTh HaxoasTes B
pasHbIX Tpynnax nepuoandeckoit cucremsl J[. . MenneneeBa. OHM UMEIOT TMOO 3aKOHYEHHBIE
18-a11ekTpOHHBIE BHENIHUE CITOH, JTHOO0 000I0UKH, coneprkanue 18 + 2 3JIeKTpOHOB B IBYX HapyK-
HBIX CJI0SIX, YTO OOYCIIOBIMBAET OAMHAKOBOE OTHOLICHUE UX K raJloreHUI-MoHaM. ['pynmnoBoii pe-
areHT — COJIAHAsA KUCIIOTA.

Katuons! Ag*, Pb%, [Hg2]** npu B3auMoseiicTBuu ¢ Heil 06pa3ylOT TPYAHOPACTBOPUMBIE
B BOJIE U B Pa30aBJIECHHBIX KUCIOTAX OCAIKU:

no
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AgNQO3 + HC1 — AgCl| + HNO3
Ag" +Cl"— AgCl|
Pb(NO3)2 + 2HCI — PbCl,| + 2HNO3
Pb?* + 2CI" — PhCly|
Hg2(NOs)2 + 2HC1 — HgoClo | + 2HNO3
Hg.?* + 2CI" — HgCls |.
Crnenyer nz0erath M30BITKA U MCIIOJIB30BAaHUS KOHLEHTPUPOBAHHON COJSTHOM KHCIIOTHI,
TaK KaKk MOT'YT 00pa30BbIBAThCSl pACTBOPUMbIE KOMIUIEKCHBIE COEAMHEHUS:
AgCl + 2HCI — H2[AgCls]
PbCl; +HCl — H[PbCls].
PacTBOpHMOCTH XJIOPHI0B pa3iinyHa.
Tabmuma 1
PacrBopumocTsh xJopuaos npu 20°C

XJTOpHJIBI PactBopumMocTs (B 1/11)
Xsopu CBUHIIA 11,0
Xiopun cepedpa 1,8-10°
XJIOpUI pTYyTH 2,0-10™

Ipu Temmnepatype Boxsl 100°C pacTBOPHMMOCTH XJIOpHUIA CBHHIA YBEITHUMBAETCS B TPHU
pasa, B TO BpeMsl Kak pacTBOPUMOCTb XJIOpUa cepedpa 1 XJI0puaa pTyTH NPaKTHUYECKU OCTaeTCs
IpekHer. TO CBOWCTBO UCHOJb3YETCs JUIS OTJENEHNS KaTHOHA CBUHIA OT KaTHOHOB pTyTH(]) 1
cepebpa.

XJ0pua pTyTU NpU B3aUMOJEHCTBUU C paCTBOPOM aMMHUaka 00pa3yeT XJIOpHUa AUMEPKY-
pPaMMOHMSI, KOTOPBIM HEYCTOMUYMB M pa3iiaraercsi Ha MajJopacTBOPUMBIH MEPKypaMMOHUI U Me-
TAUTHYECKYIO PTYTh, KOTOPAst MPHUIAET OCAIKY YEPHBIN IIBET:

Hg2Cl> + 2NH4OH — [HgoNH2]Cl| + NH4CI + 2H,0
Hg>Cl> + 2NHsOH — [HgNH2]Cl1| + NH4" +CI + 2H,0
[Hg2NH2]Cl1]— [NH2 Hg]Cl1| + Hg|.
D10 MO3BONAET OTAETUTH KathoH [Hg2]?" or xatnona Ag*.
Xnopuz cepedpa XOpOLIO PACTBOPUM IOJ JEHCTBHEM aMMMaka ¢ 0Opa3oBaHHEM KOM-
IJIEKCHOU COJIN:
AgCl + 2NH4sOH — [Ag(NHz3)2]Cl + 2H20
AgCl + 2NH4OH — [Ag(NHa)2]" + CI + 2H.0.
3ananue: OpopmMuTh paboTy «AHATUTHYECKHE PEAKLIUU KATHOHOB BTOPON aHAJTMTUYECKON
TPYIIIBI M0 KHCIOTHO-OCHOBHOM Kitaccudukarmm» (OcHoBHas muteparypa: [3] ctp. 353-362).
2. Ananusz cmecu KAamMuoOH06 6MOPON AHANUMUYECKOU PYRNbL.
Heab. U3yunTh cxeMy 1 METOAMKY aHAJIN3a CMECU KATHOHOB BTOPOU AHAIMTUYECKOM IPYIIIBL.

[IpakTH4yeckn HET HU OJJHOTO PEaKTHBa, KOTOPHIM MOKHO OBUIO ObI OTKpPBIBATH TOT HJIU
WHOW KaTHOH BTOPOH TPYIIIBI B IPUCYTCTBUH JAPYTHX KaTHOHOB. [109TOMY HEOOXOIUMO MpUMe-
HUTb CUCTEMAaTHYECKUI X0/ aHAJIN3a, T. €. TOCJIE0BaTEeNIbHO BBIICTUTD KaX/IbIi KaTHOH U3 3TOM
CMECH U 3aTe€M OTKPBIBATh HX.

K ananmmsupyemMomy pacTBOpY NpHOABISAIOT JBOWHOM 00BEM TPYIIOBOTO peareHTa H
C2HsOH (autst mostHOTHI OcakeHust XJlopuaa cBuHIA). [lorydeHHyI0 cMech OT(QHIBTPOBBIBAIOT.
Ocanok npomeiBatoT 2-3 paza pactBopoM HCI, a 3atem 00pa0aThiBalOT HECKOIBKUMH KarlJsIMH
KuTsimeit Bosl. [IpOMBIBHYIO JKHIKOCTh HCCIEAYIOT Ha mpucyTcTBre Pb?* peaxmmeit ¢ KI nmm ¢
KoCrOs. Ecnu nonsr Pb% O00HapYXUIIK, TO 0CAIOK 00padaThIBAIOT KUIISIICH BOJIOHN O MOJTHOTO
ynanenust PbClz (mo mpekpamenust oopazoBanus sxkentoro ocanka npu aectsun Kl mmm KoCrOg
Ha npoMbIBHBIE BOJBI). Ocanok Ha ¢unbTpe nocie yaainenus PbClz o6pabaTeiBatoT KOHLIEHTPH-
poBaHHBIM pacTBopoM NHs. Jlns paspyienus koMiuiekca K GUIbTpaTy M0 KaluisiM NpHOaBIIsIIOT
KoHIeHTpupoBanHyto HNO3 1o kucnoii peakiuu. Beinanenue 6enoro ocaaka uian o0pa3oBaHue
MYTH CBHUJIETEIBCTBYET O IPUCYTCTBUU B aHAJIM3UPYEMOM PacTBOpE HOHOB Ag+.
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3ananue: OpopmMuTh paboTy «AHAIN3 CMECH KAaTHOHOB BTOPOH aHATUTUYECKOH rpynmb (Oc-
HOBHas jguteparypa: [3] ctp. 326).
3. AnanumuuecKkue peakyuu KamuoH08 mpemaueil AHAIUMUYECKOU ZDYNNbL RO KUCTOMHO-
OCHOBHOU Knaccuguxayuu.
Heanb. [103HaAKOMUTBCS C KAYECTBEHHBIMU PEAKLUAMU KATUOHOB TPEThEU aHAIMTUYECKON
IPYIIIBIL.

K Tperneil rpynme oTHOCITCS KaTHOHBI METAJUIOB OapHsi, CTPOHIMSA, KaIblUsi. DTH 3J1e-
MEHTBI BXOAST BO BTOPYIO rpynny nepuoauyeckoit cucremsl .M. Menneneera. OHu UMEIOT 3a-
KOHYEHHBIE 8-3JIEKTPOHHBIE BHELTHUE CJIOU. XUMUYECKasi aKTUBHOCTb UX BO3PACTAET OT KAJIbLUs
K Oapuro. B 3TOM ke HanpaBieHUM U3MEHSAIOTCS U Ipyrue CBOMCTBA, HAlpUMEP PacTBOPUMOCTh
coJiel, OCHOBHbIE CBOWCTBA TMJIPOKCUIOB U Jp. MIOHBI 3THX 2JIEMEHTOB B BOAHBIX pacTBopax Oec-
I[BETHBI.

Won SO+ ¢ xatuonamu Ba?*, Ca?*, Sr¥* u Pb?* o6pasyeT ocafku, a ¢ KATHOHAMH JPYIUX
aHAJIUTMYECKUX IPYMI (B Ipejenax onpeAe’IeHHbIX KOHIIEHTpaluil) ocaaka He 1aeT. Pa3baBien-
Hasl cepHasi KUCJI0Ta — IPYNIIOBOM peareHT.

Counu, 00pa30BaHHbIE CUIIBHBIMU KHCJIOTaMH, IPAKTUYECKU HE [TO/IBEPratoTCs TUJIPOIIH3Y.

IMockonbKy nmpoussenenne pactBopumocti CaSO4 paBHO 9,1 - 10, To ocaxnenue nonos
Ca?* pa3z6aBieHHOl CepHOIl KHCIOTOH IIPOMCXOIUT He TIOMHOCTHI0. UTOGH! He «TIOTepATh» KATHOH
Ca?* npu aHanuse, HEOOXOAUMO TIPOBOAUTH TIPOBEPOUHBIE peaKiuy Ha kaTuoH Ca’* mocme oca-
MKJIEHUS] KATHOHOB TPEThEH IPYIIIbI IPYIIIOBBIM PEAreHTOM MJIM BECTH OCaKICHHE KATHOHOB 3TON
IPYIIIbl CMECHIO CEPHOM KUCIIOTHI € 3TaH0JIOM. C IOBBIIIEHUEM TEMIIEPATYPhl pACTBOPUMOCTb CO-
neit BaSOy4, SrSO4, CaSO4 nzmensiercs mano, 0oJiee OJHOE OCAXKICHHE TPOUCXOIUT IIPH CTOS-
HUU B TeueHue 20 MUHYT.

KapOonar HaTpus U Apyrue pacTBOPUMBIE COJIM YTrOJbHOW KUCIIOTHI JAIOT C KATHOHAMHU
Ba%*, Ca**u Sr?* 6enble ocanxu, pactBopumele B kuciorax (HCI, HNOz, CH3COOH).

Jlnist KaTHOHOB Gapus, KalblUs U CTPOHIMS XapaKTepHbl PEAKIIMK OKPAIIUBaHUS IJIAMEHH.
3apanue: OhopmMuTh paboTy «AHATUTHYECKHE PEAKIIUM KATHOHOB TPEThEH aHATUTHIECKOMN
TPYIIIBI IO KMCIOTHO-OCHOBHOM knaccudukanuu» (OcHoBHas nutepatypa: [3] ctp. 362-371).

4.Ananu3 cmecu KamMuoHoe mpemoeil AHAIUMUYECKOIl ZPYRNbL.
Heasb. M3yunTs cxeMy U METOAMKY aHAIM3a CMECH KATUOHOB TPEThel aHATUTUYECKON TPYIIIHI.

BBuny Toro, 4To quxpomar Kajius JaeT 0CaJOK TOJIbKO C KaTHOHOM Oapus, TO OOBIYHO
KaTHOHBI 0apus OTAENSIOT OT KaTUOHOB KalbLMs U CTPOHIMS 3TUM pearenToM. [Ipu s3Tom kaTu-
OHBI Oapus MEpPexo/IAT B 0Ca/I0K, a KaTUOHBI KaJIbIUS U CTPOHIIMS OCTaroTCs B pacTBope. Ocanok
OT(UIBTPOBHIBAIOT U MPOBEPSIOT MOTHOTY OCAXKICHHS.

K wactu ¢punpTpaTa 106aBISIIOT TUIICOBYIO BOJIY M HATPEBAIOT HA BOJSTHOM OaHe, €CJIM BbI-
nasieT Oenblif 0ca oK, TO B PACTBOPE HAXOATCA KaTUOHBI CTPOHIIUS.

Ecnu B pacTBOpe ecTb KaTUOHBI CTPOHLIUS, TO K (PUIBTPATY, KOTOPBIN HE COAEPHKHUT TUII-
COBOI1 BOJIBI, JOOABISIOT PacTBOpP KapOOHATa HATPHUS U OTAEISAIOT 0CaT0K KapOOHATOB CTPOHILIUS
1 Kanplus. [I[poMbIBalOT 0Ca0K IUCTUIUIMPOBAHHON BOJIOM U PACTBOPSIIOT B YKCYCHOM KUCIIOTE.
K pactBopy n06aBinstoT cynbdar ammoHust. KaTHOH CTPOHIUS TaeT 0Ca 0K, a KATHOH KaJIbIIHsl, B
3HAYUTENIbHOM cTerneHu, ocTaeTcs B pactBope. Ocafok oTGuiIbTpoBBIBaIOT. B QuiibTpaTe oTKpHI-
BAIOT KaTHOH KaJIbIMs JIeHICTBHEM OKcajaTa aMMOHUS MM J0OaBJIEHUEM CIIMPTA MK alleTOHA.
3aganue: OdopMuTh paboTy «AHaIM3 CMECH KATUOHOB TPEeThell aHanuThuueckoil rpynmsny (Oc-
HOBHas jutepatypa: [3] ctp. 327 — 328).

Bomnpocsl 111 CAMOKOHTPOJISI.

1) IIpu neiicTBUU TPYNIIOBOTO PEAKTHBA HA KATHOHBI BTOPOU TPYIIIBI MOIYYAIOTCS OCAJIKU — XJIO-
PHIBI COOTBETCTBYIOUINX KaTHOHOB. KakoBa pacTBOPUMOCTH XJIOPHAOB B BOJIE M KaK 3TO HCIIOb-
3yeTcs B aHanuze?

2) KakoBa posib a30THON KUCIOTHI IPH OTKPBITUH KaTHOHOB cepedpa?

3) Kakue npoucxonat siBieHus, ecinu cmech coseir AgCl, AgBr, Agl o6paboraTh BOAHBIM pac-
TBOPOM aMMHaKa?
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4) Kakue npoayKThl peakliuu 00pa3yioTcs npu B3aumojeiicTeuu xiaopunaa prytH (I) ¢ pactBopom
ammuaka? YKaxuTe UX XuMU4eckue GopMyJibl.

5) Kakue xumMuueckrue COeMHEHHs MOJIy4aloTCs MPU B3aUMOCHCTBUY XJIopuaa cepedpa ¢ u3-
OBITKOM pacTBOpa amMuaka? Hanummre ux xumudeckue Gopmysibl.

6) Kak MOHO pacTBOpUTB 0CaOK Cyibdara Oapus?

7) Kakoii ocaiok BbIIagaeT MepBbIM, €CIH K UCCIEyEMOMY PacTBOPY, COAEpKAIIEMy KaTHOHBI
Oapusi, CTPOHIIMS U KaJIbLIUsl B PABHBIX KOHLIEHTPALIUAX, [IOCTENEHHO IIPUIMBATh PACTBOP CEPHOI
KHUCJIOTBI?

8) Conm, KakMX KaTHOHOB OKPAIIMBAIOT IJIaMsl FTa30BOM TOPEJIKU B KEJITO-3€JICHBIN 1IBET?

9) Kakast peakuusi OTKpBITHSI KATHOHA KAJIBIIHS SIBJISICTCS CEJICKTUBHON?

10) Kak mpoBoAXTCS OTKPBITHE KaTHOHA Oapus B IPUCYTCTBUM KATHOHOB CTPOHIIMS U KAJIbLIUS?
11) Kak M0kHO 00BSICHUTH aHAIUTHYECKH 2 (EKT BINaeHUS Ocalka Mpy 100aBICHUH alleTOHA
K THIICOBOM BoJzie?

AHaJM3 cMeCH KaTHOHOB NIepPBOii, BTOPOil M TPeTheil aHAJIMTHYeCKHUX IPYyIIL.
PexoMeHyeMblii I1aH 3aHATHS:
1. Ananu3 cMecu KaTHOHOBIIEPBOIl, BTOPOM U TPEThEH aHATUTUUECKUX TPYIIIL.
2. Pemenue 3aa4 no teme: «3aKOH JEHCTBUE MACC KaK TEPETHUUECKAss OCHOBA KAUECTBEHHOTO
aHaJINU3a.

1. Ananu3 cmecu KamuoHoe nepeoii, 6MOopoll u mpembveil AHATUMUYECKUX PYRN.
Heab. M3yunTh cXeMy 1 METOAMKY aHAIM3a CMECU KATHOHOB IIEPBOM, BTOPOU U TPEThEH aHAIIN-
TUYECKUX IPYIIL.

Hccenenyemslii pacTBOp, COAEPKANNA CMECh KATHOHOB TPEX AHAIUTUYECKHUX TPYII, MO-
&KeT ObITh ¢ ocaakoM U 6e3 ocazka. [ToaToMy paziauuaroT ABa ciaydas: pacTBOpP C OCAJKOM U pac-
TBOp 0€3 ocajka.

PacTBoOp 0e3 ocanka
B oTnenpHOI po0e OTKPBIBAIOT KATUOHBI AMMOHUSI HArpeBaHUEM C PACTBOPOM aMMHaKa.

AHanusupyemyro cMech AeAT Ha 2 yacTh. [IepByro yacTh HCIIONB3YIOT 1JI1 KOHTPOJIBHBIX
onpenenenuit. K apyroit yactu pactBopa J00aBISIIOT COMIHON KUCTOTHL. Ocaok QUIbTPYIOT U
IIPOMBIBAIOT JUCTUILIMPOBAHHON BOJOM MOJKHUCIEHHON COJITHON KUCIIOTOM.

Ocanox (1) XJOpUAOB aHATU3UPYIOT KaK MPU aHAIW3€ KAaTHOHOB 2 aHAJIUTHYECKOM
TPYIIIBL.

Ounbrpart (1) cogepKUT KaTHOHBI | U 3 aHANUTUYECKUX TPYII U HEKOTOPOE KOJIUYECTBO
ceuHIa. K punbTpaty n1o6aBnsor cynb(ar aMMOHMS M HarpeBaroT Ha BOASHOH OaHe, NalOT OT-
CTOATHCS U QUIBTPYIOT.

Ocanoxk (2) oopabatsiBatoT 30% pacTBOpPOM alrieTata aMMOHMS IIPH HarpeBaHUM IS M1OJI-
Horo Y nanenus cynbdara ceunua. [locne atoro ocanok (3) cynbharoB CTpoHIMS, Oapus U Kallb-
1Sl IPOMBIBAIOT AUCTUIIMPOBAHHOM BOJIOM 2 pa3a, mepeHocAT B paphopoBbIi THUTENb U, T00aBUB
KapOoHaTa Kayins (HaChIIEHHBIN pacTBOp) KUMATAT 5 MUHYT. [locie oxnaxkaeHus 100aBsOT A1-
CTHJUIMPOBAHHOMN BOJIbI, JAIOT OTCTOATHCS U KUAKOCTh CIMBAIOT. 3aTeM CHOBA JOOaBIIAIOT KapOo-
HaTa KaJusl ¥ KUIATAT. JKUJIKOCTh CIIMBAIOT, a 0CaJ0K (4) MPOMBIBAIOT BOJIOH, a 3aTEM PAaCTBOPSIOT
B YKCYCHOM KHUCIIOTE.

Kartnons! Oapusi, CTpOHIIMS ¥ KalbIUsl OTKPBIBAIOT 0 CXEME aHAIN3a CMECH KaTHOHOB 3
TPYIIIBL.

Bospamaemcst k punbTpaty (2). B HeM OTKpBIBatOT KaTHOHBI Kajlusl U HaTPUsI YaCTHBIMU
peakusAMHU, €CIM HET KaTHOHOB aMMOHHUA. Ecin ecTh B pacTBOpe KaTHOHBI aMMOHMSI, TO HMX
MPEXIe YAAISIOT.

PacrBop ¢ ocagkom

PacTBOp B30anThIBaIOT U AENAT Ha JIBE yacTH. [lepByio HCTIONB3YIOT AJI aHAlu3a, a BTO-

PYIO OCTABJIAIOT JUIsl IPOBEPOYHBIX OIPEIEICHUN.
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Ocax1alT KaTUOHBI 2 TPYIIIBl U UCCIEAYIOT 0cafoK. s 3TOro 106aBIsAI0T pacTBOp CO-
JsTHOM KUCIOTHL. Ocaiok OTGUIBTPOBBIBAIOT U MPOMBIBAIOT BOJON MOAKUCICHHOMN COJSTHON KHC-
JIOTOM.

OunpTpar (1) aHaTU3UPYIOT aHAJIOTHYHO Kak U puibTpat (1) cxema aHaau3a cMecH KaTH-
OHOB TIEPBOI, BTOPOU U TPEThEl aHAIMTUICCKUX TPYIIIT pacTBop Oe3 ocajka.

Ocanoxk (1) mpoMbIBarOT ropsiueit Boj1oil. B dhunbsTpare (2) OTKpBIBalOT KATHOH CBUHIIA.

K ocanky (2) no6asnstot 25% pacTBOp THIPOKCHIa aMMOHUS, TIPU 3TOM B (puibTpar me-
pexoauT KatuoH cepeOpa. Ecnu ocanok yepHeeT, TO 3HaYUT, B PaCTBOPE MPUCYTCTBYET KATHUOH
prytu (1).

B ¢unbTpare (3) oTKphIBaIOT KaTHOH cepedpa.

Ecnu obHapyxeH KaTHOH cepedpa, TO ero He0OXOIUMO MOJHOCTBIO YAATUTh. [ 3TOro
ocaJiok 2 — 3 pa3za 00pabaThIBalOT KOHIIECHTPUPOBAHHBIM aMMHUaKoM. 3aTeM mpomeiBatoT 30% pac-
TBOPOM arieTaTta aMMOHHSI.

B ¢unwTpare (4) mocie amerata aMMOHUSI OTKPBIBAIOT KATHOH CBUHIIA.

Ocanoxk (4) aHanu3upyrOT, KaK YKa3aHO 10 CXeMe pacTBop 0e3 ocaaka (ocamok 3).
3aganue: OdopMuTh paboTy «AHaIN3 CMECH KAaTHOHOB MEPBOil, BTOPOI U TPEThEH aHaIUTHYe-
ckux rpymm» (JlonoiaaurtenbHas gutepatypa: [S] cp. 327 — 328).

Bomnpocsl 1u1st CaMOKOHTPOJIA.

1) Kak oTaenuTh KaTHOHBI 2 TPYMIIBI OT KATUOHOB | U 3 aHaTUTUYECKUX TPy’

2) leiicTBHEM, KaKOTO peareHTa MOXKHO OTAEIUTh KATUOHBI 3 aHATUTUYECKOUW IPYIIIbI OT KaTHO-
HOB I1EpBOIl rpynmb1?

2. Pewwenue 3a0au no meme: «3aKOH 0€liCmMEUs MACcC KAK MeopemuiecKas 0CHO6a Kaye-
CMBEHHO20 AHAIU3A)
Hesb. M3yunTh METOIMKY pacUye€TOB HA OCHOBE 3aKOHA JICMCTBYIOIIUX MaccC.
IIpumepsl pemieHusi THNOBBIX 33424

Ipumep 1. Beramciuts oTKpEIBaeMbIi MEHAMYM HOHOB Ni%*, ecru mpesienbHoe pa36as-
nenue nonos Ni?* pactBope paBHo 400000 MII/T, MUHMMATLHBIH 00HEM PacTBOPA, HEOOXOIUMbIiA
JUTSL OTKPBITHS HUKEJSI KanleIbHOM peakIfueil ¢ TMMETHITIIMOKCUMOM, paBeH 0,02 mi1.
Pemenue:

V. -10° _0,02-10°
Vv 400000

Ipumep 2. BEMUCINTE TOMYCTUMYIO HOPMaIbHYIO KOHIEHTpanuio unonos Cr* mpu or-
KpbITHH HOHOB Mn?* mepcynbdatom ammonus (NH4),S;0s B mpucyTcTBHH HMTpaTa cepebpa
AgNO3 B KauecTBe KaTalIu3aTopa, ecii IpeieIbHOe OTHONIeH e HoHOB Mn?" k nonam Cr®* pasno
1 : 40. OTkpbiBaeMbIit MuEIMYM Mn?* coctanser 0,5 Mkr, ans peakiuu Tpebyercs 0,05 M uc-
CJIEyeMOr0 pacTBOPA.

Pewenue:
1. Haiinem conepxkanue xpoma B 0,05 mMi1 ncciieryeMoro pactBopa:
m(Mn?*") - npenensHOe oTHOmEHHE = 0,5 - 40 = 20 (MKT).
2. HalineMm conepxanue Xxpoma B 1 J1 uccieayemMoro pacteopa:
B 0,05 M1 pacTBOpa coxepxutcst 20 Mxr Cr*
B 1000 M1 « « x mxr Cr*,

m=

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

lim

Otkyna
‘= 20-1000
0,05
3. BeIunciuM HOPManbHOCTh HCCIENYEMOTO PACTBOPA MO COAEPKAHHIO B HEM XPOMa:
B 1 1 1 H pactBopa comepxurcs 17,336 T Cret
BlmxH « «04rCr

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

= 400000 (mxkr), mum 0,4 T.



23

IIpumep 3. BoruncianTb HOHHYIO CHITY M aKTUBHOCTh MOHOB B pacTBope, conepskamiem 0,01
Moutb/1 MgSO4 1 0,01 moas/ 1 MgCla.
Pewenue:
Honnas cuia pacTBOpa paBHa:

1=05(C1-22 +C2-25 + ...+ G- 22).
=05 (CMgZ+ 2%+ Coop 224 Cer - 1) =0,5(0,02 - 4+ 0,01- 4+0.02 - 1) =0,07.
KoadduimenT akTUBHOCTH HOHA MarHus (M paBHBIA eMy KO3()PHUIIMEHT aKTUBHOCTU CyibdaT —
voHa) Haiigem o dopmyune: Igf = -0,522V1.
lgf=-0,5 - 4 \/0,07 =-0,53 f = 0,30.
AHaIOTMYHO HaX0UM KO3 (OUIMEHT aKTUBHOCTH XJIOPHU —MOHA:
lgf=-0,5-1,0,07 =-0,13f=0,74 .
Teneps, monw3ysck cooTHomeHneMa = f -C,,, HAXOIUM aKTHBHOCTb Ka)KIOTO MOHA!
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. Beruncauts konuentpanuto noaos H u CN'B 0,1 M pactsope, ecimu Knen =
7,2 - 10710,

Penienue:
1.B BogHOM pacTBOpe CUHUIIBbHAS KMCIIOTA PACIafaeTcsi Ha HOHBI:
HCN«—H"+ CN-.
] fen]
uon [HCN] .

2. O603HaYuM KOHIIEHTpAIMIO HOHOB 4epe3 x, Torga [H] = [CN] = x, a koHuenTpaims He-
noHn3upoBaHHbIX Monekys [HCN] = ¢-x:

c—x ¢
Tak Kak c-x—c¢,x = [H] = [CN] = /K, -C =+/7,2:107°-0,1 =8,5 - 10°moun/n.

Ipumep 5. Boeranciaute crenens nonnsanuu 0,1 M pactBopa HCN.
Pemenue:
1. CreneHp HOHU3AIMU paccuUTaeM 1o hopmyIie:
K HCN
C

o=

2. IloacrasisgseM 3HAUEHUS:

7,2:107°
o= 72107 \J7.2-107° =8,5 - 10%,

01

i 8,5 -107° - 10? = 0,0085%.

IIpumep 6. Crenens nonuszaruu 0,1 M pactBopa ruapoxcuaa ammonust pasHa 1,33%. Bri-
YHUCIIUTh KOHIEHTpauio HoHOB OH™ 1 KOHCTaHTYy MOHU3ALINH.
Pewenue:
1. B Bogaom pactBope NH4OH pacnanaercst Ha HOHBI:

NH4sOH < NH4" + OH".
2). CTerneHbh HOHHU3AIUU (. PACCYUTHIBACM:
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IIOJACTABJISACEM YHUCIJIOBBIC 3HAYCHUA !

1,33-10°2 = Swor |
0

[OH] = cuos = 1,33 -10 Mons/m1.
3IloxacraBinss B BeipaxkeHue Kuon

YHUCJIOBBIC 3HAYCHUS, MTOJTydaCM:

-3 -3
Ko = 133-107-133-10 _ 1,76 - 105,
01

Ilpumep 7. Bo CKOJIBKO pa3 U3MEHUTCs KOHIEHTpaIus WOHOB Bogopoaa [H'], ecim x 1 1
0,1 n. pactBopa mypaBeunoii kucnotest HCOOH no6asute 0,1 M pactBop dopmuarta HaTpus
HCOONa (yuutsiBasi, 94T0 CTENEHb MOHM3AIMU (OpMHATa MPU TaKOM pa3baBiIeHHH ONHM3Ka K
100%)?
Pewenue:
1. OnpenensieM KOHLIEHTpALKO HOHOB BojopoAa B 0,1 M pacTBope MypaBbUHOM KHCIIOTBI A0 IIPH-

OaBJIEHUS COJIH:

HCOOH «> HCOO" + H*.
_|m] [Hcoo]
" [HCOOH]

KoHuenTpaiys HoHOB BOJOPO/1a MOXKET OBITh BHIYHCIICHA 110 (hopMyJie:

[H*] = K oo ¢ = \177-107.0,1=
1,77-10° =421 - 10" mos/m.

2. PaccunThIBa€M KOHILIEHTPALIMIO HOHOB BOJIOPO/IA MOCIIE JOOABIEHUS COJIH.

O003HaunM KOHIIEHTPAILIMIO HOHOB BOJOPO/Ia YEPE3 X,

TOrJa KOHIIeHTpaus ¢opmMuar-uoHoB Oyner pasHa x + 0,1,

a HEHOHM3UPOBAHHBIX MOJIEKYJ] MypaBbUHON KuCioThI 0,1 — x.
[ToncraBnsem 3naueHus B popmyny Kucoon:
x(x+01)

d—x
Pacuer MOHO ynpoCTUTh, IPUHUMAsi BO BHUMAaHHE, YTO 3HaUYE€HUE X IO cpaBHEeHMIO ¢ 0,1 mano
U UM MOXHO npeHeopeus. Toraa nomyuum:

x-01_ 1,77 - 10 x = 1,77 - 10 mMons/i.

Kucoon = =1,77 - 104

3. PaccuuTeIBaEM, BO CKOJIBKO pa3 M3MEHMJIACh KOHIIEHTpaIis HoHOB H ™

4,21-10°
3ananue: Permuth 3amaun. (OcHoBHas nutepatypa: [2] Ne 62, 63, 66, 67,71,122
145, 147, 161).

~ 23,7.
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AHaJIMTHYeCKHE PeaKIIUM KATHOHOB YeTBEPTOil AHAJIUTHYECKOM IPyNNbI 0 KHUCJIOTHO-0C-
HOBHOM KJIACCH(PHUKALUMU. AHAINTHYCCKHE PEAKIMU KATHOHOB NATON AHAJTUTHYECKOU
rpynnbl M0 KUCJIOTHO-OCHOBHOM KJaccu(PpuKaumnu.

PexoMennyemplii MIIaH 3aHITHUA:

1. AHanmuTHYECKHE peaKIMM KaTHOHOB YETBEPTON aHAIIMTHYECKOU IPYIIIBI [0 KUCIOTHO-OCHOB-

HOW KJIacCU(UKAIIHH.

2. AHAIUTUYECKHE PEAKIIMU KaTHOHOB MATOM aHAIIMTUYECKOW IPYIIIBI IO KUCIOTHO-OCHOBHOM

KJIaCCU(PUKAIUH.

1. AnanumuuecKkue peakyuu KamuoOH08 4emeepmoi AHAIUMUYECKOIL 2PYRNbL O KUCIOMHO-
OCHOGHOU Knaccuguxkayuu.

Heunb. [103HAKOMUTBCS ¢ KAYECTBEHHBIMU PEAKLIUSIMU KATHOHOB YETBEPTOM aHAJIUTUYE-
CKOM I'PYIIIBI.

K 4eTBepToOii aHAMTHYECKOIT IPyTITIe KATHOHOB OTHOCATCS Katnonsl Al Cré*, Zn?*, Sn?*,
Sn*,

KaTtnonsl anmoMUHUS UMEIOT 3aKOHYEHHBIN §-3JIEKTPOHHBIN BHEIIHUI CI0M. XpOM SIBIIs-
€TCsl IePEXOAHBIM d71eMeHTOM. OH HaXOIUTCS B TIEPBOM MOJOBHUHE YETBEPTOIO MEPHO/Ia, B KOHIIE
YETHOTO psa U MMEET HECKOJBbKO OTJIMYHBIE CBOMCTBA OT BCEX OCTaJbHBIX KATHOHOB 3TOMU
rpymnnbl. Y xpoma uaet noctpoiika 3d-moxypoBHs. OH 001a1aeT BRIPaKEHHOM CIIOCOOHOCTBIO K
KOMILIEKCO00pa3zoBanuto. [ uapaTupoBaHHBINA THAPOKCUI XPOMa 110 CBOUM CBOICTBaM OY€Hb OJIH-
30K K THAPATUPOBAHHOMY THAPOKCHUTY AITFOMUHUSA.

[{uHK pacmnonokeH BO BTOPOM MOJOBUHE YETBEPTOro Nepuonaa. oHbl IMHKA UMEIOT 3a-
KOHYEHHBIN 18-371€KTpOHHBIN BHEUTHUH CIIOM.

ANIOMUHUHN U IUHK 00J1aJaI0T MOCTOSIHHOM, a OCTaIbHbIE IIEPEMEHHON CTETIEHbIO OKUCIIe-
HUSL.

['pynnoBbIM peareHTOM Ha KaTHOHBI YE€TBEPTOM IPYIIIbI ABISIOTCS TUAPOKCUI HATPUS U
rupokcua kanus (B u30eiTke). OOpazyrouiecs: rupoKcu bl aM(pOTEPHBI, T.€. CIIOCOOHBI TUCCO-
LMHAPOBATh KAK IO TUITY KUCIIOT, TaK U MO TUITY OCHOBAHUIA:

Zn(OH), <> Zn?* + 20H"
H2Zn0; < 2H* + Zn0y*
MoryT pacTBOpATHCS KaK B KUCIOTaX, TAaK U B OCHOBAHUSAX:
Zn(OH)2 + 2HCI « ZnCl; + 2H20
Zn(OH); + 2NaOH <« NaZn0O + 2H20
BonpmmHCTBO cosiell 4eTBEpTOM IPyIIIbI OABEPraeTCs TUIPOIIN3Y:
ZnClz + HOH < ZnOHCI + HCI
ZnOHCIl + HOH « Zn(OH), + HCI
3apanue: OhopMuTh padoTy «AHATUTHYECKUE PEAKIIUA KATHOHOB YE€TBEPTOU aHATMTUYECKON
TpYIIBI 0 KHCIOTHO-OCHOBHOM Kiaccudukarum» (OcHoBHas nuteparypa: [3] ctp. 372-383).
2. Ananumuueckue peakyuu KamMuoH08 NAMON AHATUMUYECKOU 2PYRNbL RO KUCIOMHO-0C-
HOGHOU Knaccuukayuu.

Iean. [T03HAKOMUTHCS ¢ KAYECTBEHHBIMHU PEAKIMSIMH KaTHOHOB IISITON aHAIUTHYECKOM
IPYIIIIGL.

K msiToit aHamMTHYECKO# TpymIe oTHOcsATCs KaTioHsl Fe3*, Fe?*, Mn?*, Bid*, Sh3*, Sh°*.

B aromax 51€MEHTOB JTOH TPYIIbI, TAKMX KaK MapraHel U KejIe30, IMPOUCXOAUT IO0-
CTPOIKa TPETHETO IEKTPOHHOIO clios. CypbMa M BUCMYT UMEIOT 3aKOHYEHHBIE 18-31€eKTPOHHBIE
000JIOUKH.

DTH 2JIEMEHTHI, 38 UCKIIOUECHHEM BUCMYTa M MarHUs, UMEIOT TIEPEMEHHYIO CTENIEHb OKHC-
JeHns U 00NIaar0T TEHIEHIMEN K KOMILIEKCOOOPa30BaHmio. I MIPOKCUIbI KATHOHOB IISTON aHa-
JUTUYECKOHN TPYIIIbI, KpOME CYypbMBbI, HE 001aa10T aM(pOTEPHOCTHIO U HE 00pa3yloT pacTBOPHU-
MBIX aMHHOKOMIUIEKCOB. OHM KOJIMYECTBEHHO OCAXKIAIOTCS TUAPOKCUIAMH Kallks U HATPHS, KO-
TOpBIE SBISKOTCS IPYIIIOBHIMU PEareHTaMH.
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3ananue: OpopmMuTh paboTy «AHATUTUYECKHE PEAKLIUU KATHOHOB YETBEPTOM aHAIUTHYECKOM
IPYIIIBI [T0 KKCJIOTHO-OCHOBHOM Kitaccudukammm» (OcHoBHast auteparypa: [3] cp. 384-402).
Bonpocs! 1J1s1 CAMOKOHTPOJIA.

1) TonGepuTe HECKONBEKO OKHCIUTENEH, KOTOPHIMH MOKHO OKUCIUTH Katuous! Cré* B
CrO4* mmm Cr,07% .

2) B kakoii cpenie 6yaer npotekaTh okuciaenue katnona Crit s C
€ro C NEPOKCHUIOM BOJIOPO/A U IEPMAaHIaHATOM Kajus?

3) Cpasuute Zn(OH), u Al(OH)s. Kaxoii u3 3THX I'MIPOKCH/IOB BHITIAAET B OCAIO0K
paHbIlIe IPU OCTOPOKHOM J0OABICHUH THAPOKCUAA HATPUSI K pacTBOPY, COAEpKALIEMY
OJIMHAKOBBIE KOHIICHTPALIMY KATHOHOB?

4) Tlouemy no6aBieHHE XIOPHAA AMMOHHS CIIOCOOCTBYeT pacTBopenuto Zn(OH),? Ipu-
BEJUTE YPABHEHUS OCAKLIUM.

ot IPY B3aUMOICHCTBUH

5) HOI[6€pI/ITC OKHCJINUTCIIb, OIIPCACIUTC CPEAY U COCTAaBbTC YPABHCHUC PCAKIIUU OKUCIIC-
HHA HOHOB Ml’l2+ BHOHBI MapraHueBoﬁ KHCJIOTHI.

6) KakxoBa poss HuTpaTa cepebpa IIpH OKHCIeHHH KaTioHa Mn?* mepcynbghara aMMoHHs
(NH4)2S208?

7) Hanwmuue, Kakux KaTHOHOB BO3MOKHO B PACTBOPE, €CIIM MPH JeHCTBUM IIENOYU Ha Pe-
AKIIMOHHYIO CMECh, COJICPIKAIYI0 KATUOHBI 5 aHATUTUYECKOM TPYIIIbI, BEINAACT O€IbIii
ocamok?

8) Hanmuure HOHHO-MONEKYIAPHOE YPABHEHHE PEAKIMH OOHAPYKEHHs KaTHOHA JKele3a
(IIT) B BUnEe OepIMHCKOM J1a3ypH.

9) HanummTe HOHHO-MOJEKYIAPHOE YPABHEHHE PEAKIIHMH OOHAPYKEHNS KaTHOHA JKene3a
(IT) B BUziEe TypHENEBOI CUHMU.

AHaJIUTHYECKHE PeaKIINU KATUOHOB 1eCTOH aHAJTUTUYECKOH IPyNIbI 10 KUCJIO0THO-0C-
HOBHOM KJIaccu(puKanum.

PexoMeHnnyemblil MIIaH 3aHITHUSA:

1. AHanmUTHYECKHE PEeaKIMU KAaTHOHOB YETBEPTOM aHATUTHYECKOM IPYIIbI IO KUCIOTHO-OCHOB-

HOM KJIacCU(UKAIUH.

2. Pemienue 3aaa4 1o teme «3aKOH JEHCTBUS MACcC U T€TEPOrE€HHbIE PABHOBECHS».

1. Ananumuueckue peakyuu KamuoHo8 Wiecmoll AHATUMUYECKOIl ZPYRNbL RO KUCTOMHO-0C-
HOGHOIl Knaccuguxkayuu.

eab. [T03HAKOMUTHCS ¢ KAUECTBEHHBIMU PEAKIIMSIMHA KaTHOHOB IIECTOW aHATUTUYECKOMN
TPYMIBI IO KUCIIOTHO-OCHOBHOM KIIacCU(UKALINU.

K mecToit ananuTHYECKOH TpyTe oTHOCsATes Katnonusl Cu?’, Hg?", Cd?*, Co?*, Ni%*.

XOTs 3TH AJIEMEHTHI PacoJIOKEHBI B PA3HBIX TPyMNax MepUuOAUYECKON CUCTEMBI — ME/Ib
B MIEPBOM, KaJMHIl U PTYTh BO BTOPOM, KOOAIbT U HUKEIh B BOCBMOM BCE 3TU KaTUOHBI XapaKTe-
PHU3YIOTCS CIIOCOOHOCTHIO K KOMIUIEKCO00pa30BaHuI0. MIX THIPOKCHIIBI pACTBOPSIOTCS B U3-
OBITKE aMMHUaKa ¢ 00pa30BaHHEM aMHUHOKOMILIEKCOB.

['pynnoBbIM peareHTOM Ha KaTUOHBI ILIECTOM IPYyMIbI SABISETCS THIPOKCU AMMOHHUS B
n30bITKE. PacTBOpHI coneit mean, koOanbTa U HUKENs oKparieHsl, kaamus u prytu (1) — Oec-
L[BETHBI.

I'upoKcu B! Kanus U HAaTpus ¢ pacTBopamu katuoHos Cu?*, Cd?*, Ni?* — mator amopd-
HBIE 0CAJIKU THAPOKCHIOB, ¢ KaTnoHamu Hg?" — okcnpl, ¢ kaTnonamu Co?* — 0OCHOBHBIE COTIH:

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

Bce 3t OCalK1 paCTBOPUMBLI B KUCJIOTAX U B U30BITKE aMMHUAKA.
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PactBop ammuaka (He B M30BITKE) B3aUMOJICHCTBYET C KATHOHAMH C 00pa30BaHUEM pa3-
JIMYHBIX COCTUHCHU:
2CuS04 + 2NH40OH <> (CuOH)2S04] + (NH4)2S04
CdClz + 2NH4OH « Cd(OH)2| + 2NH4ClI
NiCl> + NHsOH < NiOHCI1| + NH4CI
HgClz + 2NH4OH < [NH2Hg]C1| + NH4Cl + 2H.0
CoCl2 + NH4OH < CoOHCI| + NH4CI
KoHIeHTpUpOBaHHBI PAacTBOP aMMHaka B M30BITKE TAeT PAaCTBOPUMBIC KOMIUICKCHBIC
COJIH:
CuSO4 + 4NH4OH < [Cu(NH3)4]SO4 + 4H,0
CdCl; + 4NH4OH < [Cd(NH3)4]Cl> + 4H20
NiCl; + 6NH4OH < [Ni(NH3)g]Cl2 + 6H20
HgCl2 + 4ANH4OH < [Hg(NHz)4]Cl2 + 4H,0
CoCl2 + 6NH4OH « [Co(NH3)s]Cl2 + 6H20
3aganue: OhopmMuTh padoTy «AHATUTHYECKUE PEAKIIUA KATHOHOB IIECTON aHAIUTUYECKOU
IPYIIIBI IO KMCIOTHO-OCHOBHOM Kiaccudukaim» (OcHoBHas auteparypa: [3] ctp. 402-418).
2. Pewienue 3a0au no meme «3aKoH 0eiicmeus Macc u 2emepozeHnbvle pagHo8ecus).
Lean. [T03HAKOMHUTBCS C METOJJUKOM pacyeTa Ha OCHOBE 3aKOHA JICHCTBYIOIIMX Macc.
I[IpumMepsI penieHUs: TUMOBBIX 33124
Ipumep 1. Beraucinth npousBeieHHE PacTBOPUMOCTH Cylib(daTta Oapus MpU KOMHATHOW TEMIIe-
parype.
I[To cipaBOYHHMKY HaXOJIUM PAaCTBOPUMOCTH CyJb(ara Oapus mp KOMHATHOHM TeMIIepaType.
Omna pasna 0,00245 r/m.
3areM HEOOXOAUMO MEPEUTH K MOJISIPHOIN pacTBOPUMOCTH. [l 3TOro HaJACHHYIO BEJH-
YHHY JIeIUM Ha MOJIEKYJISIPHYIO MacCy JIEKTPOJIUTA

[BaSO4] = 0,00245 =1,05-10"° moaw/ a.

CocrapisieM ypaBHEHHE JUCCOLMALIMH 3JIEKTPOIUTA
BaSOs <> Ba?" + S04
Kaxnas monexyna BaSO4 naet no nony 6apus u cynbdar-uony. CieqoBarenbHO
[BaSO4] = [Ba?*] = [SO4*] = 1,05-10° Mons/m.
OrTcrozia, Ha OCHOBE 3aKOHa JIeHCTBUS Macc
Ks(BaSOs) = [Ba?*] - [SO4%]=1,05-10°-1,05-10°=1,1-1071°,

Ipumep 2.Borauciuts pactBopumocts Mg(OH)2 npu koMHATHO# TemIepaType, eclii ero
TIpOM3BEIEHIE PACTBOPHMOCTH paBHO 6,0-10710,

O003Ha4NM HCKOMYIO pacTBOPUMOCTb uepe3 x. CocTaBisieM ypaBHEHHE TUCCOLMALUU
AIIEKTPOJIUTA

Mg(OH)2> Mg?" + 20H-".
3naunt x Mosieit Mg(OH)2 mepefizst B pacTBOp, CO3aAyT B HEM CIICAYIOIINE KOHIICHTPAIIMHA HOHOB
[Mg?*] = x[OH] = 2x
Otcrona Ks(Mg(OH),) = [Mg?*] - [OH]? = x-(2x)?
Ks(Mg(OH),) =4x°
4x%=6,0-101°

,[6.0-10"
x=3———
4

x =5,3-10" momb/m.
[Tepeiinem Kk MaccoBOM pacTBOPUMOCTH. JlJIsl 3TOr0 HalJIECHHOE 3HAYEHNE YMHOXUM Ha MOJIEKY-
JSIPHYIO Maccy.
5,3:10%-58 =3,1-10 r/m.
Ipumep 3. 3Has npousBeeHUE PacTBOPUMOCTH Gpomara cepebpa pasHoe 5,5 10 HaiiTu pac-
TBOPUMOCTH 3TOM COJIH.
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JU71st BBIYMCIIEHUS] MIOHHOM CHITBI paCTBOPA BBIYMCIIUM, TIPEX/IE BCETO, TPUOIMKEHHBIE 3HA-
YEHUsI KOHIICHTPAM HOHOB TI0 YIPOIIEHHOH hopMyIie
Ks(AgBrOs) = [Ag*]-[BrOs]

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

W3 Tabnuisl HaXOo UM ng+ =f =0,9

Teneps 60see TouHO Haigem pactBopumMocTh AgBrOs.
O0603HauuM 4epe3 X MOJISPHYIO PACTBOPUMOCTD MOJIy4YUM
x-x-09-09=5510"
x*-0,92=5,5-10"°

\/5,5-10°°

0,9

BrO;

oTCIOA

x =82 107 momnp/.
[lepeiinem Kk MaccoBOil paCTBOPUMOCTHU
8,2-10%-235=1,93 r/n.
IIpumep 4. Beimazaer a1 ocaok XJI0pUaa CBHUHIA PU CMEITMBAaHUH paBHBIX 00bemMoB 0,1 M pac-
TBOPOB HUTPAaTa CBUHLA U XJIOpHUIa HATPH.
CocraBiseM YpaBHCHUEC JUCCOLUALINHA DJICKTPOJIUTOB
Pb(NO3)2 <> Pb?* + 2NOsNaCl «<» Na* + CI
Tak xak 00bEM IIpu CMCUHINBAHUU PACTBOPOB YBCINYHUBACTCA B 2 pas3a, 3HaA4YUT KOHLCHTpALUsA
YMEHBILIUTCS B 2 pa3a
[Pb%] = 0,05M [NOs] =2:0,05 M
[Na*] = [CI'] = 0,05M
PaccunTbiBaeM HOHHYIO CHILY PacTBOpa
| = %(0,05- 2% +0,1-1>+0,05-12 +0,05-12)=0,2

[Tpu nonnoii cune 0,2 be% =0,24,a fcr =0,7

[PE**][CIT> f ... - f2a-=0,05 - 0,24 - (0,05)* - (0,7
[PE**][CIT> f ... - f2a-=1,47 107
Ks(PbCl2)=1,6 - 107
1,6 - 10°> 1,47 - 10 3HaunT, npu gaHHbX yenosusx PHCly ve GymeT 06pasoBbIBaTh TBEpIOi
¢bazbl.
3ananme: Pemuts 3a1aun. (OcHoBHas auteparypa: [2] Ne 181, 202, 214).
Bomnpocsl 111 CAMOKOHTPOJISI.

1) KakuMu XMMHYECKMMH CBOMCTBaMH OOJAalOT THUAPOKCHUABI MIECTOW aHATMTUYECKON
TPYIIIBI KATHOHOB?

2) Kakue KaTHOHBI IIECTOW aHATMUTUYECKOW TPYNIIBI MPUCYTCTBYIOT B PACTBOPE, €CIH MPU
JEMCTBUU pacTBOpA LIEJIOUN HAa PEAKIIMOHHYIO CMech 00pa3oBasics roiay0oi ocaok, yep-
HEIOUIUI IpU HarpeBaHHH.

3) Kakue KaTHOHBI MIECTOW aHATMTUYECKOW TPYIIBI MPUCYTCTBYIOT B PACTBOPE, €CIH MPU
JIeCTBUU pacTBOpa aMMHUaKa o0pa3oBajICcsi CHHUNA 0Ca/loK, PACTBOPUMBIN B U30BITKE aM-
MHUaKa ¢ OKpallBaHUEM PEaKIMOHHON CMECH B KeJITO-Oypblil iBeT?

4) Kaxkoii KaTHOH MPUCYTCTBYET B PacTBOPE, €CIIM MPH J00ABICHUH K PEaKIIMOHHOW CMECH
pOJaHKUa aMMOHMSI C M30aMUJIOBBIM CITUPTOM 00pa3yeTcsi KOJIbIO, OKPAIIEHHOE B SIPKO-
CUHHH 1BET?
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AHaJM3 CMeCH KATHOHOB YeTBEPTOM, NATON M IIECTOH aHAJTMTUYECKUX IPYNII 110 KUC-
JIOTHO-OCHOBHOI KJIaccupuranmu.

eab. U3yunTh cCXeMy U METOJIUKY aHAJIN3a CMECH KATUOHOB YETBEPTOM, MATOM U ILIECTOU
AQHAIUTUYECKUX TPYII.

IIpu nccnenoBaHuy cMeCH KaTUOHOB YETBEPTOM, IIATOM U IIECTON aHATUTUYECKUX IPYIIIL
1eJ1eco000pa3HO NPUMEHATh APOOHBIN X0/ aHAJIN3a, TaK KaK KaKJbli U3 HUX MOXKET ObITh OOHa-
PYKEH U3 OTAENBHBIX P00 B MPUCYTCTBUHU OCTAIHHBIX KATHOHOB.

Katnon Fe?* MoxHO oTKpBITh pactBopoM rekcaruano-(111) deppara xamus Ks[Fe(CN)s] B
KHCIIOH CpeJie W O-, O ~THIINPHIAIIOM.

Katnon Fe®* wmoxHO oOHapyxuth peiictBueM rekcanmano-(II) deppara kamms
Ka[Fe(CN)e].

Katnon AI®* oTKpEIBAIOT peakiyeii ¢ alu3apHHOM M IPHU TIOMOIIHN aTIOMUHOHA.

Katuon Cr®* otkpsiaioT okucienuem ux 10 HoCrQOs.

KaTron Zn?* oTKpHIBAIOT MPH MOMOIIM AUTH30HA.

Katnon Mn?* onpenensiioT peakmueii okucnenns 10 nona MnOg™,

Katnon Mg?* yno6H0 oTKpbIBaTh IpH oMoy Marae3ona (I) nau maruesona (I1), a Taxoke
MUKPOKPHCTAJUIOCKOMYECKOH peaknueit ruapodocdara marpus NaoHPOs.

Onpenenenne Sb3* u Sb¥". K 2-3 xannam pactopa npu6assTe 10 Kanens BoJbl, epeMe-
nIaiite u HabJOJaiTe MPOYKTHI peakuu ruaponusza. OOpa3zoBaHue 0cajka yKa3blBaeT Ha HaJIU-
upe nonoB Sb*" u Sb°*.

Omnpenenenne Sn?*. B npobupky HajelTe 4Kamim pacTBopa, MpudaBbTe 6-7 Kamemb 2 H
pacTBopa THJIPOKCHIa HATPHUS U OTUEHTPUDYTUpYHTE OCANOK, €CIU OH MONy4YyuTCs. 2-3 Karuiu
HEHTpHU]yraTa MOMECTUTE B MPOOUPKY U 1o0aBbTe 1-2 Kamm pacTBopa HUTpaTta BucMmyTta. [lpu
HAJTMYUK B PACTBOpPE KaTHOHA Sn’* BhINasaeT uepHsIi 6apXaTHCTHIH 0CaJ0K BUCMYTA.

Omnpenenenne Sn**. B npobupky n06aBbTe 2 Kamiy KOHIEHTPHPOBAHHON CONSHOM KHC-
JIOTHI ¥ OpOCHTE JIBE CTPYKKH METAJUIMUECKOTO MarHus, HarpeBaiite 3-4 MuH Ha BoAsiHOM OaHe. K
MOJIYYCHHOMY PacTBOpPY 100aBbTe 7-8 Kameinb pacTBOpa MIEIOYH U OTHEHTPUPYTUPYITE OCAIOK.
2-3 xaru pacTBopa IeHTpu(yrara nepeHecure B mpoOUpKy u 100aBbTe 1-2 Karum pacTBOpa HUT-
para BECMyTa. BrimajieHne 4epHOro ocajika CBUIETENbCTBYET O HAMMUMH KaTHOHOB SN,

Onpenenenne katnonos Bi®*. TIpu otcyreTBun B pactBope nornos Sb®" u Hg?* katnon Bi®*
JIETKO OTKPBIBAETCSl CBEKEIPUTOTOBIEHHBIM PAacTBOPOM XJIOpHJIa 0JIOBA B LIEJIOYHOMN cpene. B
npucyrcteun Sb®* n Hg?* katnon Bi®* MoxHO 06HApYXHTh Tak: B POOGHPKY TOMECTHTE 6 Kareb
aHaJM3UPYEMOT0 PacTBOpa, 100aBbTE 5-7 Kareab 2 H pacTBOpa CEPHO KHUCIIOTHI, OpockTe 2-3 KpH-
CTaJIJIMKa TUOCYNb(aTa HaTPUsl, HArpeiTe Ha KUMsIIel BoasHoi Oane 4-5 muH. Ocagok o6pado-
taiite 10 karsiMu pa30aBICeHHON a30THOM KMCIIOTHI M CHOBA IleHTpudyrupyire. B nieatpudyrare
OIIpEENINTE KaTUOH Bi®*m060ii yacTHOI peaKkuuen.

Katnon Co?* ierko 00HapyXuTh KameIbHbIM METOIOM Ha (GHIBTPOBATLHON GymMare KOH-
LHEHTPUPOBAHHBIM PACTBOPOM POJIAHM]1a AMMOHHUS.

Katunon Ni?* MoxHO 06Hapy)uTh peaxiumeii Uyraena.

Otxkpbitue katuona Cd?*. B npoOupky HaseiiTe 2-3 Karm pacTBopa, 106aBbTe 3-4 Karuu
2 H pacTBOpa CEpHON KHUCIOTHI, 100aBbTe 1-2 KpucCTalIuKa THOCYIb(haTa HaTpUs, MOAEPKUTE 5
MUH Ha KUIALIEH BOASHON OaHe 1 OTHEeHTpUyrupyiTe. 3aTeM Ha MOJIO0CKY (PUIBTPOBATIBLHOM OY-
Maru HaHecuTe 2-3 Kariu HeHTpudyrara u JepKUTE HaJl CKISTHKON C CEpOBOJIOPOTHON BOOM.
TTosIBNIEHNE JKENTOTO OKPANIMBAHUS TOBOPUT O HANMM4MH KaTioHa Cd?*,

Katnon Cu?* oTKpBIBAIOT JIGHCTBHEM PACTBOPA AMMHAKA.

Katnon Hg** MoskHO 0OHApyXKUTh peakiueil ¢ HOMUAOM Kalus MM XJIOPUIOM OJ0Ba B
MPUCYTCTBUH aHUJIMHA.
3ananue: OpopmMuTh paboTy «AHAIN3 CMECH KaTHOHOB YETBEPTOM, MATON U IIECTON aHATUTH-
gyeckux rpynmy» (JomonHutenbHas aureparypa: [5] ctp. 231-233).

Bomnpocs! 111 CAaMOKOHTPOJIA.
1. Kakue u3 KaTHOHOB B PaCTBOPE OKPAIICHBI?
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2. Tlouemy BO3MOXEH aHAIM3 CMECH KaTHOHOB YETBEPTOH, MATOM M LIECTOM aHAIUTHYE-
CKHUX I'pYII APOOHBIM METOIOM?

3. Tlouemy xatuon Bi** B mpucyrctBun Sb®* u Hg?* Henb3s 0OHApyXUTh CBEKEIPHUIO-
TOBJICHHBIM PacTBOPOM XJIOPHJA 0JIOBA B ILEJIOYHOU cpere.

AHaJIMTHYeCKHUE PeaKIUM AHMOHOB NEePBOii AHAJIUTHYECKO IPyNIbI.

Ieuab. [103HAKOMUTBCSA ¢ KaUECTBEHHBIMHM PEAKLUSIMHA AHHMOHOB IIEPBOM aHAJIUTUYECKON
TPYIIIBL.

Ananumuueckue peakyuu aHUOHOE

Kak n3BecTHO U3 Kypca HEOPraHM4eCKON XMMUH, K aHUOHAM OTHOCSTCS OTPULATENIBHO 3a-
PSDKEHHBIE YaCTULIBI, COCTOSIIINE U3 OTJEIbHBIX aTOMOB WJIM TPYII aTOMOB Pa3IMUHBIX 3JIEMEH-
TOB. DTH YaCTHUIBI MOTYT HECTU OJWH WJINM HECKOJIBKO OTPULIATENIBHBIX 3apsfoB. B oTiimumne or
KaTHOHOB, KOTOPHIE B OOJBIIMHCTBE CBOEM COCTOSIT M3 OJHOTO aTOMa, aHUOHBI MOTYT MMETh
CJIOHBIN COCTaB, COCTOSIIIAN U3 HECKOJIIBKUX aTOMOB.

OO0wenpuHITON Ki1accuUKaly aHHOHOB HE CyIIEeCTBYET. Pa3HbIMU aBTOpaMu Ipensio-
JKEHbI pa3IMYHbIC CUCTEMbI KJIACCU(PHUKAIIH UX.

B HacTosieM pyKoBOICTBE MIPHUHATA HanOoJee 9acTo MpUMEHsieMast Ki1acCu(UKaIs, 110
KOTOpOM BCE aHUOHBI JIEJIATCS HAa TPU aHAJIMTUYECKHE IPYIIBI B 3aBUCUMOCTH OT PaCTBOPUMOCTHU
uX OapueBBIX U CEpEOPSHBIX COJEH.

B nanHOM ciy4ae rpynioBbIMU peareHTaMH sIBJISIFOTCSI pacTBOPUMBIE COJIM cepebpa u Oa-

pusi.
Tabnuua 3
Knaccupukauuss aHHOHOB
I'pynna AHHOHBI I'pynnoBoii pearext XapakTepucruka
TPYIIbI
1 S0+%, S03%, | Xnopua 6apus BaCly B neitrpansnom | Conu 6apus HpaKTHYECKH
COs?, WM cT1a0O0IIeTIOYHOM PacTBOpe HEPACTBOPHUMEI B BOJIC
PO.%, SiOs*
2 Cl, Br, I, S* | Hurpar cepedpa AgNO3 B IpucyT- Comnu cepeOpa npakTuye-
ctBur HNO3 CKU HEpacTBOPHUMBI B BOJIE
3 NOs’, NO7", ['pynmnoBoro pearenrta HET Comnu 6apus u cepebpa pac-
CH3COO® TBOPUMBI B BOJIE

K mepBoit aHaTUTHYECKO TPYyIIIe aHMOHOB OTHOCATCSA Cynbdar-uoH S04, cynbhUT-HOH
SO3?%, xapborar-non COz>, pochar-non PO+, cunmkat-non SiOs®, THocynbdhat-non S203%, ok-
canar-uon C,04%, 6opar-uon B4O7* (BO2"), propua-uon F.

DTH aHHOHKI 0OPA3YIOT ¢ KaTHOHOM Ba?" coiu, Majio pacTBOPHMEIE B BOJIE, HO, 32 HCKIIIO-
YyeHueM cyib(ara 6apusi, XOpOIIO pacCTBOPUMBIE B pa30aBIeHHBIX MUHEPAIbHBIX KHcaoTax. [To-
ATOMY BBIZICTUTh AHHOHBI 3TOM TPYIIIBI B BUJE 0CAJKa IPYIIIIOBBIM PEareHTOM — XJIOPHIOM Oapus
BaCl> — MoxHO TonmbKO B HEHWTpanbHOW WM CIa0OUIENOYHON cpeie. AHMOHBI MEPBOM TPYIIIBI
00pasyroT ¢ kKaTnoHamu cepebpa Ag™ comm, pacTBOPUMEIE B Pa30aBIe€HHOM a30THOM KHMCIIOTE, a
cynbdar cepedpa Ag2SO4 pacTBOPUM Jake B BOJIE.
3apanue: OhopmMuTh padoTy «AHATUTHYECKHE PEAKIIUA aHUOHOB TIEPBOU aHATMTUUYECKON
rpynnsDy (OcHoBHast utepatypa: [3] crp. 418-450).

Bomnpocsl 111 CAMOKOHTPOJISI.
1) Ha xakue aHaTUTHYECKUE TPYIIIIBI MOKHO Pa3JeIUTh aHHOHBI 110 HX OTHOILIEHHIO K JIBYM
peaKkTUBaM: XJIOPUAY Oapusi 1 HUTpaATy cepedpa?
2) Tlouemy NpPOBOAAT pEakiMU C XJIOPUAOM Oapus B HEUTPaIbHOW WM CIa0OLICTIOYHON
cpene, a ¢ HUTpaToM cepedpa B MPUCYTCTBUU a30THON KUCIOTHI?
3) Kakue aHMOHBI HE MOTYT IPUCYTCTBOBATh B CHIILHOKUCIIOM PacTBope?
4) Kakast u3 coieii HepacTBOpUMa B pa30aBICHHOM XJIOPOBOIOPOIHON KUCIIOTE:
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- cynbdar 6apus;

- kapOoHaTt Oapus;

- cynbGuT Gapus;

- ocdar Gapus?

5) Kakum peareHToM U B KaKUX YCIOBHUSX MOKHO OOHAPYKHUTHh KapOOHAT-aHUOH?

6) Kak MOXHO OTKpBITh KapOOHAT- aHHMOH B IPUCYTCTBUHU CYJIb(PUT- aHHOHA?

7) Kakoii ananutudeckuit 23pQext Habmogaercs npu oOHapykeHnHn annoHa ¢ocdara marse-
3UAJIbBHON CMECHIO?

AHaJIMTHYeCKHUE PeaKIUi AHNOHOB BTOPOil U TPeTheil AHAJIUTHYECKUX I'PYIIIL.
Ieunb. [I03HaKOMUTBCA C KAYECTBEHHBIMU PEAaKIMAIMU aHHOHOB BTOPOU M TPEThEU 1 aHa-
JUTUYECKUX TPYIIIL.
PexoMenyemblii MIIaH 3aHITHUSA:
1. AHanuTHuecKue peaKIi aHHOHOB BTOPOH TPYIIIIHI.
2. AHaIMTHYECKHE PEaKIM aHUOHOB TPETHEH TPYIIIBI
1. Ananumuueckue peakyuu aHuOHO8 6MOPOIL ZPYNNbL
Ko BTOpO#1 aHaTUTHYECKO# rpyIITie aHKOHOB OTHOCATCS Xytopu-uon Cl°, 6pomua-vion Br
, nogun-uoH I', cynphua-non S%, mmanua-uon CN', Tnonmanar-non SCN-, opomat-uouBros'.
DTH aHHOHBI 00PA3YIOT ¢ KAaTHOHAMU Ag' COJIM, HE PACTBOPUMBIE B BOJIE U pa30aBIICHHOM
a30THOM KucnoTe. [ pyImnoBsIM peareHTOM Ha aHWOHBI BTOPOH TPYIIIBI SIBISIETCS HUTPAT cepedpa
AgNO3 B mpucyrctBun a3zotnoit kuciaorel HNO3s. Xmopun 6apust BaClo ¢ anmonamu BTOpoid
TPYHIBI OCAIKOB HE 00pasyer.
2. AnanumuyecKkue peakyuu aHUOHO08 Mpembyell 2pynnul
K Tpetneit rpynne aHnoHoB OoTHOCATCS HUTpaT-uoH NO3', HUTpUT-uoH NO2', anerar-uoH
CH3COO'. Karuons! 6apust Ba?* u cepebpa Ag* ¢ aHmOHaMHM 3TOi IPYIIEI 0CAIKOB HE 00Pa3yIoT.
['pynnoBoro peareHTa Ha aHHOHBI TPEThEHN TPYIIIBI HET.
3apanue: OhopMuTh padoTy «AHATUTHYECKHE PEAKIIUU aHUOHOB BTOPOU U TPEThEH aHATUTH-
yeckux rpynm» (OcHoBHas muteparypa: [3] ctp. 450-473).
Bonpoch! 1J1s1 CAMOKOHTPOJIA.
1) Kakoii 13 aHHOHOB OyIET OCaXKIAThCs MEPBBIM IMPU JIEHCTBUU HA PEAKI[HOHHYI CMECh,
conepxanryto anronsl Cl°, Br, I, autparom cepedpa?
2)Ha yem OCHOBaHO OTKPBITHE alleTaT-nOHA PacTBOPOM Xjopua xxenesa (I11)?
1) Kax MOXHO OTKPBITh aHHOHBI OpOMa M MO TIPH UX COBMECTHOM HPUCYTCTBUH B pac-
TBOpE?
2) Kak ycTpaHuTh MEIIaIoIIee BIUSHAE HUTPUT-aHHOHA TIPU OOHAPY)KSHUN HUTPAT-aHH-
OHa ¢ Ju(eHnIaMuHOM?
3) Kakwue ananutudeckue 3G (HeKThl HAOIIOAI0TCS TPH OOHAPYKEHUH aHHOHOB XJIOpH/Ia
u cynb(duaa HUTpaToM cepedbpa?

IInan naGopaTopHbIx pador
Konuuecmeennwiit ananus

No Tema Kon-Bo Ne pa6or 3agaHus
4acoB
1 | I'paBuMeTpUUECKUi METOT aHATTN3A Crp.28-38 | [4] rn.2
JIP. OmnpeneneHne KpUCTALTH3AIUMOHHON 4 [2]
BOJIbI B KpHCTAJIOTHpaTe XJopuaa Oa- Ne269,293,337,230
pust
2 | JIP. Onpenenenue cynbhaTt — HOHOB 4 P.6.1 [2] Ne273, 276,280,
Ctp. 56-58 | 298
3 | Pemenwne 3amau mo teme «I"paBuMeTpuye- 4
CKUU aHAIH3»
4 | TutpuMeTpUUYECKUA aHAIINU3 4 P.8.1,8..3 | [4] rn.3
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MeToabl  KMCIOTHO-OCHOBHOTO THTpPOBa- Crp. 70 — | [2] 358,369,381,399,
HUS. 76 415

JIP. IIpurortoBnenue u crangaptusamus 0,1
M pacTBOpa XJIOPOBOJIOPOIHON KUCTOTHI
JIP. Onpenenenuie coiepKanus 1MeJI0ouu U
COJIBI TIPH MX COBMECTHOM NPUCYTCTBUU

5 | JIP. Onpenenenne aMMHuaKka B COJISIX aMMO- 4 P.84
HUS METOJIOM 00paTHOTO TUTPOBAHUSI.

6 | Merox ocaxxneHus P.9.3,94 | [4] rn.6
JIP. TIlpuroroBiieHHE W CTaHAAPTHU3ALINS Crp.95-98 | [2] 556,560,557,561,
0,01 M pactBOopa HUTpaTa cepedpa 4 565

JIP. Onpenenenue XJI0pua — HOHOB B CTOY-
HBIX BOJ]ax MetoioM Dorbrapna

7 | KommuiekcoHomeTpus P.10.3, [4] Tn.5
JIP. IlpuroroBieHue M cTaHAapTU3ALUA 10.4 [2] No568,570,572
pacTBopa  3TWICHAWAMUHTETpaalerara 4 Crp.102-
Hatpus (OTA) 104
JIP. Omnpenenenue KaJblUs U MarHus B
pacTBope
8 | OkucauTENBPHO — BOCCTAHOBUTEILHOE TUT- P.11.1, [4] .4
poBaHue 115 [2] 507,511,515,531,
JIP. IlpuroroBineHue W CTaHAAPTU3ALNs 4 Crp.116- | 547
pacTBopa MEepMaHraHaTa Kajius IO OKca- 122

JIaTy HaTpus
JIP. OnipeiesieHre HUTPUT — HOHOB

9 | JIP. IlpuroToBieHHWe ¥ CTaHIAPTU3AINUS P.11.11;
pactBopa THocyibdarta HaTpus. Onpezene- 4 11.12.
HUE MEJH

10 | Pemenue 3agau no teme «TuTpumerpuye- 9
CKUH aHAIH3»
Wroro 38

I'paBumeTpuyeckunii MeTo] aHAJIM3a (METOJ OTTOHKH)

Heab. [To3HAKOMUTBCS C TPABUMETPUIECKUM METOOM aHaIK3a (METOI0M KOCBEHHON
OTTOHKH).

B MeTogax oTroHKHM ompenenseMblii KOMIIOHEHT BBIICTSIOT U3 aHaTU3UPyeMOoi MpoOsl B
BH/IE Ta3000pa3HOTO BEIIECTBA M U3MEPSIIOT JINOO MAacCy OTOTHAHHOTO BEMIeCTBa (TIPSIMOI METOT),
160 Maccy ocTaTka (KOCBEHHBIH METO]).

Onpeodenenue Kpucmaniu3ayuoHHoOU 600bl 8 KpUCMAL102UOpame
xnopuoa 6apusa BaCl; - 2H>0

B 3aBucumocTH OT TEpMOJUHAMUYECKHUX YCIOBHM OJTHA M Ta K€ COJIb MOXKET KPHCTALIH-
30BaThCA C PA3TMYHBIM YHCIOM MOJeKyn Bojbl. Tak, HanpumMep, TeTpabopar Hatpus Himxke 60 °C
o6pasyer kpuctamisl coctaBa NaBsO7 - 10H; O, semme 60°C — Na2B4O7 - SH2 O.

[Ipu HarpeBaHUM KPUCTAIIIOTHAPATOB BBIJEIACTCS KPUCTAIUIM3AIIMOHHAs Boia. [Ipu sTom
TEeMITepaTypa BBICYIIMBAHUS JJISl Pa3IMYHBIX KPUCTAIIIOTHIPATOB MOXKET OBITh pa3iinyHa U 3aBH-
CUT OT IIPOYHOCTH CBSA3HM, KOOPJAMHALIMU U MOJOKEHUSI MOJIEKYJ BOAbl B KPUCTAJUIMUECKOU pe-
meTke. Tak, HarpuMep, MPU ONPEIeTICHUN KPUCTAIUTU3AIMOHHON BOJIBI B KPUCTAJUIOTHApATE IIa-
BeneBol kuciotel HoC204 - 2H20 Temneparypa ee BbICYIIMBaHUS MOJAEPKUBAECTCS B MpeAesiax
110-112 °C, B xpucrammornaparax BaClz - 2H20 u NazCr,07 - 2H20 — 120-125 °C, a B meaOM
kynopoce CuSQOs - SH,0 — 140-150 °C u 1. 1.
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ConeprkaHue KpUCTaNIU3alMOHHOM BO/IBI IOJPKHO COOTBETCTBOBATH MPUITHCHIBAEMON eMY
xummuueckoi popmyie. [ToaTomy i onpezenenus cieayer OpaTh NepeKpUCTAINZOBAHHYIO XH-
MUYECKH YUCTYIO COJIb.

B3saTne HaBecku. brokc, B koTopoMm OyzneT MpoOU3BOAUTHCS B3BEIIMBAaHKE, HEOOXOIMMO
TIIATENTFHO BBIMBITh, BRICYIIUTH B CYIIMIHBHOM IIKa(y M MOCTaBUTH B SKCUKATOP Ha 20 MUHYT B
BecoBoi koMHate. [Ipu BBICYIIMBAaHUU U OXJIAXKACHUH OIOKC JOJKEH OBITh OTKPHIT, a MPU B3BE-
IIMBAHUU 3aKPBIT KPBIIKOHU. [lociie 3Toro B3BechTe OIOKC € KPBIIKON HAa aHATMTHYECKUX Becax.
Bo3pmuTe Ha TeXHHMYECKUX Becax rpyoyro HaBecky xjopuna 6apus BaClz - 2H20 okono 1,5 n
MIOMECTHUTE €€ B OIOKC, 3aKPOHTE €ro KPBIIIKOW U B3BECHTE HA AHATUTUIECKUX BECax.

BoicymuBanue. [lepeBepHyB KphIlIKy Or0Kca Ha pedpo, TOCTaBbTE €T0 Ha MOJIKY CYIINIIb-
Horo mKada. [Tondrokc moaIokuTe TUCTOK OyMaru. 3aKpoiTe IBepIly CYIIHILHOTO MKada u aep-
KHUTE B HEM OIOKC OKOJIO IBYX 4acoB Ipu Temmepatype 120-125 °C. Tlo ucreueHnu 3Toro BpeMeHu
TUTEIBHBIMU IIUIIAMUA IEPEMECTUTE OIOKC BMECTE C KPBIIIKOW B AKCUKATOP U MOCTAaBbTE €ro B
BecoBoii komHate. Yepes 20 MUH. 3akpoiiTe OIOKC KPBIIIKOHM U B3BECHTE HAa aHATMTUYECKHUX BECaXx.
Jlasiee cHOBa MOCTaBbTE OFOKC C COJIBIO B CYIIMIIBHBIN KA U IPOJEPIKUTE €ro TaM, OKOJIO Jaca,
CHOBa OXJIQJINTE B DKCUKATOpE W B3BechTe. Eciin BTOpoe B3BEIIMBAHHE JANI0 TOT KE PE3yNbTarT,
YTO U TIEPBOE, HITU OTIMYAeTCs OT Hero He Oosree uwem Ha 0,0002 r, TO KprCTa/UTH3AIMOHHAS BOIA
ylajaeHa IpakKTHYeCKU MONTHOCTHI0. Eciii BTOpoe B3BeIMBaHKE OTIIHYAETCS OT IEPBOTO Oojiee ueM
Ha 0,0002 T, TO BBICYIIMBaHHWE HEOOXOIMMO IMPOJOKATH MO MOJIYYECHHUS TMOCTOSHHONW MAaCCHI.
[{udpoBble naHHbIE BCEX MOBTOPHBIX B3BEIIMBAHUN HEOOXOIUMO 3alUCHIBaTh B TaOOPATOPHBIN
JKypHaJ.

Boluucienune copep;kaHusi KPUCTAUIM3ALMOHHONM BOABI (B mpoueHTax). lomyctum,
YTO MOJYYEHBI CIEAYIONINE IU(POBBIC JaHHBIE:

Macca Orokca ¢ BemnrectsoM — 13,9602 1,

Macca 6rokca — 12,4234 r,

HaBecka — 1,5368 .

Macca Orokca 1ocie BbICyITUBaHUS:
1) 13,7352,
2) 13,7342 1,
3) 13,7340 1.
KonnuecTBo KpuCTAIIIM3alMOHHOM BOJIBI B HABECKE:
13,9602 r— 13, 7340 r = 0,2262 r.

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

‘= 0,2262-100
15368
IIpoBepka TOYHOCTH NpPOBeAeHUs aHAJIM3a. HalileHHYI0 BENMYNHY KPUCTAIIN3AMOH-
HOU BOJIbI CPABHUTE C TEOPETUUYECKH BHIYMCICHHBIM 3HAUEHUEM COJIEPKAHUS €€ B KPUCTAIIOTH/I-
pate BaClz - 2H20. Ucxons u3 ero hopmynsl, Haitaem, ato B mojie (244,3 1) xjopuaa 6apusi co-
nepkutcs 2 Moiib (36,03 r) BOJBI, MOKHO COCTaBUTH CIEAYIONIYIO MPOTOPIIHUIO:
B 2443 r BaClz - 2H20 conepxurcs 36,03 r H20,
B 100 r BaClz -2 H2O « x r H20;

= 14,72 (v), umm 14,72 %.

36,03-100
X -

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

AOcoiroTHas omoKa aHaIu3a COCTABUT:
14,72 — 14,75 = - 0,03 (%).
OTtHOcuTenbHASA OMOKa OyAeT paBHa:
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M ~—0,20%.
14,75
Pasuuma B 0,03 MoKeT OBITH BBI3BaHA HEN30EKHBIMHU OIMMOKAMH B3BEIIMBAHUS. AHAIN3 CUNTA-
€TCs IPOBEICHHBIN MMPABUIIbHO TOTAA, KOrJa 3Ta pa3Huia He npesbimaet + 0,05%.
3ananme: 1. [To3HAaKOMUTHCS € YCTPOWCTBOM aHATUTHUYECKUX BECOB U mMpaBmiiaMu padotsl (Oc-
HOBHas nureparypa: [1] crp.28-38).
2. Odopmuts paboty «OmnpeaereHne KpUuCTAIUIM3alMOHHON BOBI B KPUCTAIIOTHIPATE XJIOPUIa
6apus BaCl, - 2H20»
Bonpoch! 1J1s1 CAMOKOHTPOJIA.
KaxoBa 3a/1aya KOJIM4E€CTBEHHOTO aHAJIN3a BEIIECTB?
Ha xakue rpynmnsl METO10B HOAPA3AEIsAeTCs] KOJINYECTBEHHbIN aHammn3?
Ha3oBute XuMHuecKkre METO/Ibl KOJIMYECTBEHHOI'O aHAJIN3A.
Ha xakoM npusHake ocHOBaHa Kiaccu(uKalus METO0B I'PaBUMETPUUECKOr0 aHaIn3a?
KakoBa CylHOCTb BECOBBIX OINPEAEIICHUI 110 METO1y OTTOHKU?
Uem oTnuyaeTcsi METOJI MPSIMON OTTOHKU OT METO/1a KOCBEHHOU OTTOHKH?
[IpaBuna B3BEIIMBAaHUSA Ha AHAJTUTUYECKUX BECAX.

NoabkowhE

I'paBuMeTpHYeCKHii MeTOA aHAIN3A (METO OCAKICHHS)

Heab. [T03HAKOMUTHCS C TPABUMETPUICCKIM METOAOM aHaIM3a (METOJIOM OCaXKJICHU).

B MeTonmax ocaxkaeHus onpeaensieMblii KOMIIOHEHT pacTBOpa BCTYMAET B XUMUYECKYIO pe-
AKIIHIO C TPUOABIISIEMBIM PEAreHTOM — OCaTUTENIeM, 00pa3ysi MaJIOpacTBOPUMBIN MPOIYKT OCAJIOK,
KOTOPBI OTAEJSAIOT, IPOMBIBAIOT, BBICYIIMBAIOT (MIPU HEOOXOAUMOCTH MPOKAIUBAIOT) U B3BEIIU-
BaIOT HA AaHATMTUICCKUX BECax.

CoenuHeHue B BHJIe KOTOPOTO OMpeesieMblii KOMIOHEHT OCaKIAI0T HA3bIBAIOT (hopMotl
ocaxcoeHusl.

I'pasumempuueckyro ¢opmy monydaroT u3 (OPMBI OCAXKJEHHUS JTHUOO BHICYITMBAHUEM
0CaJIKa /10 TOCTOSTHHOW MacChl, TNOO MPOKATUBAHUEM OCaKa J0 MOCTOSIHHOM Macchl B haphopo-
BOM THUIJIE.

Onpeoenenue cynbgam-uonos
Omnpenenenue cynb(haT-mOHOB OCHOBAHO HA OCAXKICHUH UX PACTBOPOM XJIOpUAa Oapus:
Ba?* + SO4* — BaS04]

Cynbgat Gapus sBisgercs GOopMOi OCaKIEHUS U TPaBUMETPUUECKO GpopMoii.
3apanue: Odhopmuth padoty «Onpenenenue cynbbhar-uoHoB» (OcHOBHas nuTeparypa: [1]
cTp.56-58).

Bonpoch! /151 CAMOKOHTPOJIA.

1. Korga ocaxaeHne cuuTarOT mpakTHdecku moiaHbpM? Kak moOuThCs momHOTH ocaxaeHus? Ka-
KHE TTOTEPH 0CaJIKa JOMYCTUMBI B TPAaBUMETPHHN?

2. HazoBuTe 1 000CHYIiTe TpeOOBaHUS K OCaXKIaeMOI U rpaBUMETPUIECKON (hopMam.

3. Kak BrusieT Ha pacTBOPHMOCTE OCaJika H30BITOK ocamuTelsa? Beerna jim mpu ocaskIeHUH TPH-
MEHSOT TTOYTOPAKPATHBIN U30BITOK OCaAUTENS?

4. [loueMy npu BBIJIETIEHUH OCaJiKa cleayeT u3beraTh O0NbIIOro U30bITKA OcaguTens?

5. O0OBscHUTE, OT KaKuX (PAKTOPOB 3aBUCUT, OYJIET T 0CAI0K KPUCTAIUTHUECKUM HIIA aMOP(PHBIM.
[IpuBenuTe NpUMEPBL.

6. ChopmynupyiiTe U OOBSICHUTE YCIOBUS BBIMACHUS KPUCTAIMIECKUX 0caakoB. OTBeT 060c-
HYMWTE.

7. Chopmynupyiite U 0OBACHUTE YCIOBUS BBIICIEHUS JIETKOPUIBTPYEMBIX YUCTBHIX aMOP(HBIX
ocankoB. OTBET 00OCHYMHTE.

8. Kakwue mpolieccsl MPOUCXOIAT BO BpeMsi cTapeHus: ocanaka? [louemy crapeHue KpucTauimye-
CKHMX OCAJIKOB BBITOAHO 1Jia aHanu3a? OTBET MOTUBUPYUTE.

9. Oxapakrepu3yiiTe BUIbI 3arPSI3HEHUS OCATKA.
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10. Ha3oBuTe 1 000CHYHTE MPUYUHBI TOTEPH ONPENLIIEMOr0 KOMIIOHEHTA MPH UTUTEIEHOM TIPO-
MBIBaHUH BOJON KPUCTAIUIMUECKUX U aMOP(HBIX OCAJIKOB.

11. Kakue mpoMbIBHBIE KUAKOCTH IPUMEHSIOT B rpaBuMeTpun? OO0CHYiTEe BEIOOP MPOMBIBHOM
KHUJIKOCTH, IPUBEANTE IIPUMEPBHI.

12. Kakomy ocaaurtento (aMMHaK, MOYEBUHA) CIIEIYET OTAATh MPEANOYTEHUE MPU OCAXKIECHUU
ruapokcuaa xenesa (I111)? [Mouemy?

13. Kakue nenu npecieayeT npombiBanue ocaakoB? Kakumu cooOpakeHUSIMUA PyKOBOACTBYIOTCS
IpY BIOOpE MPOMBIBHOM KUIAKOCTH.

JIureparypa

OcHoBHas: JononHurenpHas:

[4]tmaBa 1l —2  [1] rnaBa 14

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

I'paBumMeTpuyecknii MeToa anajan3a. Pemenue 3axaq
Ieasb. [To3HAKOMUTBCS ¢ pacueTaMy TPaBUMETPUUYECKOTO METOA aHAJIU3a.
Hpumep 1. Cxonapko MIILTUIUTPOB 1 M pacTBOpa cepHOM KUCIOTHI HAJI0 B3SITh COIJIaCHO
YPaBHEHHUIO PEAKIINH JIJIS OCAXICHUS CBHHIIA U3 pacTBopa, coneprkamiero 0,5 eautpara cBuHma?
Pemenune
VYpaBHeHHE peaKUH OCAKICHHUS:

Pb(NO3z)2 + H2SO4 = PbSO4| + 2HNO3.

B 1 n 1M pactBopa conepxkutcs 1 mosnb H2SOa, T.€. 98 1. [lo ypaBHeHuto peakuuu Ha 1 Moib
Hutpara cuHIa (331,2 r) 3arpaunBaercs 1 Mosib kucnoThl. O0beM HEOOXOUMOM KHCIIOTHI OIpe-
JIEJIsIEM CJIEIYIOIUM 00pa3oM:

Ha 331,2 r PB(NO3)2 uaer 1000 mu H2SOg,
Ha 0,5 r PB(NO3)2 uaer x mi H2SOg,
OTKyJa
_0,5-1000
3312
JI71s1 MOJTHOTO OCaXKIEHUSI HEOOXOIUM TTOJIYTOPHBIN U30BITOK ocamutens 1,5 - 1,5 =225 (m).
IIpumep 2. Cxonbko rpammoB BaSO4 nepeiiner B pacTBop npu npomMeiBaHuu ocaaka 200
MJT TUCTHILITUPOBAHHOM BOJBI?
Pemenmne
1. Haiinem pactBopumocth BaSO4 B MOJISIX HA TUTD:

= 1,5 (M1 H2SOg).

BaSOs <> Ba?* + SO4*
Ks = [Ba®"] - [SO47]
Ks=1-10"°
0603Ha9MM pacTBopuMOcTh BaSO4 yepes x monb/m, Toraa [Ba?*] = x u [SO4*] = x

Orcrona Ks=x?
Ks= 11070

x=+/1:10°=1-10°

2. PaccuutsiBaeM pactBopumocTs BaSO4 B rpammax B 200 mu1 BOABI:

1 - 10 momp/71 - 233 momb/i - 0,2 1= 0,0005 T

IIpumep 3. Cxonbko rpammoB BaSO4 nepeiiner B pacTBop npu npoMeiBaHuM ocanka 200 mi
KUIKOCTH, COJIeprKaIeh 10 moJIb CEPHOM KUCIIOTHI?

Pemenue
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1. Haiinem pactBopumocTts BaSOq:

Ks=[Ba®"] - [SO4*]

0O603HauuM pactBopuMocTs BaSO4 uepes x Mob/m, Toraa

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

Taxk xak x <0,001, To 3HaYCHHEM X TIPU CIOKEHUH MOKHO IPEHEOPEUb:

Ks =0,001 - x
_ 110"
x _— — =
1-10°°
2. Paccuuraem pactBopumocth BaSO4 B rpammax Ha 200 M1 pactBopa: 1+ 107 mons/n - 233
r/moins - 0,2 1= 0,000005 r

IIpumep 4. [1pu ananuze cocTaBa TEXHUYECKOTO CyNb(dara HATpUs ObLIO HANACHO:
Na>S04-87,56 %; NaCl — 1,14 %; H.O — 11,30 %

1107 momp/n

[lepecunTath pe3ynbTaThl aHAIH3a Ha aOCOTIOTHO CYXOE BEIIECTBO.
Pemenmne
Ob1ee coaepkaHue Cyxoro BEUIECTBA B Cyb(aTe HaTPHs PaBHO:
100,0 — 11,30 = 88,70 (%)
[TpoueHTHOE Co/lepKaHUe OTJCIBHBIX KOMIIOHEHTOB B CyXOM BEIIECTBE OyAeT:

JUTs NazSO4M =098,71 (%)

114-100

g NaCl =1,29 (%)

®-100 .
Wnu, ucnonesyst GopMyny oc = ———, IJIe ® — COJIepKaHUE COCTABHON YacTHU BO BIAKHOM
(100-6)
o0pasiie, 8 — BIAKHOCTh 00pa3iia B MPOIIEHTAX, ¢ — COJICPKAHNE COCTABHOW YaCTH B CyXOM 00-
pasize.

87.56-100
(NazSO) = 2720199 _ g8 27 (o
@:(NazS04) = 700730 (%)
114100
(Nacl = =290 _ 9 59 (%
@e(NaCl) = 1 301130 %)

3ananue: Permuth 3amaun (OcHoBHAs smtepatypa: [2] Ne 300, 310, 320, 340).
Bonpocs! 111 CaMOKOHTPOJIA

1.Yem pyKOBOACTBYIOTCS IPY BBIYMCIICHUH BEJIMYNHBI HABECKU?

2. Kak npou3BoAsT pacueT pe3yabTaTOB BECOBBIX ONpPEAEICHUI?

3. Yto Takoe aHATMTHYECKUH MHOXKUTEIND ((hakTop mepecuera)?

Kuci0THO-0CHOBHOE TUTPOBaHME

Heanb. [103HAKOMUTBCS C TATPUMETPUUYECKUM METOJOM aHAJIM3A.

B tuTtpuMerpudeckoM aHain3e KOJUYECTBO XUMHUYECKUX BEIIECTB OINPEACIAIOT Yale
BCEro IyTEM TOYHOTO U3MEPEHHS 00bEMOB PACTBOPOB JABYX BEIIECTB, BCTYMAIOIINX MEXIY COO0M
B OIpe/IeNICHHYIO0 peakiuio. PeareHT O6epyT B KOJIMYECTBE, IKBUBAJIECHTHOM OIpEeNsieMOMY Be-
IECTBY.

K mMeTony KucI0THO-OCHOBHOTO TUTPOBAHUS OTHOCST BCE TUTPUMETPUUECKUE OIpeiee-
HUS, B OCHOBE KOTOPBIX JICKUT PEaKIIHs:
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H*+OH" < H20 (H30" + OH < 2H>0)
[Tpu momo1M 3TOro MeToJa ONpPEAENSIOT KUCIOThI, OCHOBaHUS, HEKOTOPBIE COJU, a30T, CEPY B
OPraHUYECKUX COCTMHEHUSIX U T. .
3apanue: Odhopmuth padotsl: «IIpurorosienue u cranaaprusamus 0,1 M pacTBopa XJ10poBO10-
POHOM KHUCIIOThD», «OMpeeneHne coaep KaHus MIeT0YH U COJbI P UX COBMECTHOM IPUCYT-
crBumy. (OcHoBHas nuteparypa: [1] ctp.70-76).
Bomnpocsl 111 CAaMOKOHTPOJIsI
1. Kakue npu3Haku MoJoKeHbI B OCHOBY KJIaCCU(UKALIMUA TUTPUMETPUUECKUX METOIO0B?
2. Yto Takoe TUTPOBAHHUE, CKAUOK TUTPOBAHHUS, TOUKA SKBUBAJICHTHOCTH, KOHEYHAs! TOUKA TUTPO-
BaHHUS?
3. M3nouTe CYIIHOCTh IPSIMOTO, OOPATHOTO THPOBAHUS M TUTPOBAHUS 3aMECTUTEISL.
4. O0s3aTenbHO JIM COBIAJCHHE TOUKH SKBUBAIEHTHOCTU U KOHEUHOM TOUKH TUTPOBAHUSA?
5. Uro Takoe mepBHYHBIC M BTOPHYHBIC CTaHIApTHHIE pacTBOpbI? [lepeuncnure TpeboBaHus,
MpeIbsBIsieMble K CTAaHAAPTHBIM BEIIECTBAM.
6. KakoBa cymHOCTh MeTO/Ia KHCIOTHO-OCHOBHOTO TUTpoBaHHs? Kak OOHapyXHTh KOHEUHYIO
TOUYKY TUTPOBAHUS B KUCIOTHO-OCHOBHOM TUTPOBaHUU?
7. IlpuBenute MpUMEPHI MEPBUYHBIX U BTOPUYHBIX CTaHAAPTHBIX PACTBOPOB, MUCIIOJIB3YEMBIX B
KHCIIOTHO-OCHOBHOM TUTPOBaHUU. HamuimuTe ypaBHEHHS peaklMii, yKaxkute (HakTopbl IKBHUBA-
JICHTHOCTH.
8. [IpuBenuTe mpuMepbl UCHOIB30BAHUS PA3HBIX CIOCOOOB TUTPOBAHUA (IIPSMOTO, OOPATHOTO,
KOCBEHHOT'0) B KHCJIOTHO-OCHOBHOM TUTPOBAHUHU.
Jlureparypa
OcHoBHas:  JlomosHUTENbHAS:
[4]rnaBa3 [4]rnmaBa 9 §9.2.1-9.24
[2] Ne 358, 369, 381,399,415 [1]rnaBa5

OcaauTenbHOE THTPOBAHME

Iesb. [103HAKOMUTBCS ¢ METOUKOM 0CaIUTEIBHOTO TUTPOBAHMS.

ApPreHTOMEeTpU4ECKOE TUTPOBAHUE — METOJ] OCATUTEIBHOTO TUTPOBAHMsI, OCHOBAHHBIN HA
MCIIOJIb30BaHUU CTAHIApTHOTO PAcTBOpa HUTpaTa cepedpa B KauecTBe peareHTa — ocaaurens. B
OCHOBE METOJ1a JIe)kKaT OCaJIUTEIbHBIE PEAKIINH

X +Ag"=AgX|

rae X =CI, Br, I, CN', SCN™ u np.

OcHOBHBIMU pabOYMMH PACTBOPAMU apreHTOMETPUH SIBJISIOTCS pacCTBOPBI HUTpATa cepe-
Opa, XJopuJa HaTpUs U THOLMAHATa Kajaus UM aMMOHHUA. PabGounii pacTBop HUTpaTa cepebpa
TOTOBSAT M0 HABECKE U CTaHJAPTU3HPYIOT CTAaHIAAPTHBIM PacTBOPOM XJIOpHUJA HATPUS B MPUCYT-
CTBUM XpOMaTa Kajusl.

PacTtBopb! xs10pH1a HATPUS U TUOLIMAHATA KK (UM aMMOHHSI) TOTOBSIT U3 IEPEKPUCTATI-
JM30BaHHBIX IIpenapaToB. TOUHYI0 KOHLEHTPALNIO THOLMAHATa Kajaus (WIK aMMOHUS) yCTaHAaB-
JMBAIOT IOP TUTPOBAHHOMY PacTBOPY HUTpaTa cepedpa.

Meton @onbrapaa — 310 oOpaTHOe TUTPOBaHHE M30bITKA KATHOHOB cepedpa pacTBOPOM
TUOIIMAaHAaTa Kanus (WIM aMMOHMSI) B PUCYTCTBUU MHAMKaTopa — coiu xkene3a(lll), oobrano xe-
JI€30aMMOHUIHBIX KBacloB. K aHanu3upyeMoMy pacTBOpy J00aBIIAIOT U30BITOK CTaHIAPTHOTO
pacTBopa HUTpaTta cepedpa, 0caoK OTGUIBTPOBBIBAIOT, @ OCTATOK HUTpATa cepedpa TUTPYIOT pa-
604YMM pPacTBOPOM THOIMAHATA KaJlusl (MM aMMOHUS) B TpUCyTCTBUH coun xxene3a(lll).
3apanue: Odhopmuth padoTsl: «I[Ipurorosnenue u cranmgaprusamnus 0,1 M pactBopa HUTpara ce-
pebpa», «Onpenenenue XJI0puI-HOHOB B CTOUYHBIX Bojiax MeToaoM Donbrapaa». (OcHOBHas JH-
tepatypa: [1] cTp.95-98).

Bonpocsl 111 CaMOKOHTPOJIA
1. IIpuBenuTe nmpuMepsl UCHONB30BAHUS PA3HBIX CIOCOOOB TUTPOBAHUS (IIPSIMOro, OOPaTHOTO,
KOCBEHHOI'0) B KHCJIOTHO-OCHOBHOM TUTPOBaHUH.
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2. Kakue TpebGoBaHMsI MPEIBSIBISAIOT K PEAKLUAM OCAKICHUS B THATPUMETPHUECKOM aHau3e?

3. HazoBuTe Hanbosiee MUPOKO MPUMEHSIOIINECS METO bl OCaJAUTEIHLHOTO TUTPOBAHUS.

4. YKaxuTe MOCIeI0BaTeIbHOCTh BBIAJEHUS OCAJKOB IIPU apreéHTOMETPUUYECKOM TUTPOBAHUU
cmecH, coaeprkaiieit nonsl Cl'y, Br- 1 J° B SKBUMOJISPHBIX KOHIICHTPAIIHSX.

5. Ilepeuncnute criocoObl 0OHAPYKEHUSI KOHEYHON TOUYKH TUTPOBAHUS IO METOAY OCAKCHHUS.

6. Kakuie TUIbI HHIMKATOPOB MPUMEHSIOTCSA B TUTPOBAHUU 110 METOY OCAXKICHUS?

7. Kakoii cnoco® ocHOBaH Ha 0€3bIHINKATOPHOM OOHAPY)KEHUH KOHEYHOH TOYKU apreHTOMETPH-
YECKOT0 TUTPOBAHUS XJIOPUIOB?

8. Ha uem ocHoBan meron I'eil-JIroccaka? Kakue MOHBI OH MO3BOJISET ONPEAEISTH?

9. B ueM CcyIIHOCTb OCaTUTEILHOTO TUTPOBAHUS 110 MeToAy Mopa; [1sl onpeieNIeHUs] KaKMX HOHOB
OH NIPUMEHUM?

10. Oxapakrepusyiite meroa Posbrapaa. Kakue moHbsl MOTyT OBITH ONpPEAEIICHBI ¢ TTOMOIIBIO
3TOro Merona’?

11. C nomonipo Kakoro MHAMKaTOpa PUKCUPYIOT KOHEUHYIO TOYKY THUTpoBaHHUsS B MeToae Pa-
saca? OTMEThTE 0COOEHHOCTH M 00JIACTh MPUMEHEHHS 3TOT0 METO/IA.

12. ChopmynupyiiTe He0OXO0AUMOE yCIOBHE MPUMEHEHUS aICOPOIIMOHHBIX UHAUKATOPOB. [Ipu-
BEJIUTE IPUMEPHI UX UCIIOIb30BaHUS.

Jlureparypa:

OcHoBHas: JlonmomHUTEIEHAS:

[4] raBa 6 [1] rnaBa 13

[2] Ne 556, 560, 557, 561, 565 [4] rmaBa9 § 9.2.7

KommiekcoHomeTpuieckoe TATPOBaHUe

Hesasb. [103HAKOMUTBCS ¢ METOJIUKON KOMILUIEKCOHOMETPUYECKOTO TUTPOBAHUSI.

KomiuiekconomeTpus — METO TUTPOBAHUS, OCHOBAaHHBIN HAa UCIIOJIb30BaHUU peakLuil 00-
pa30oBaHUs KOMIUIEKCOHATOB — KOMIUIEKCHBIX COEIUHEHUI KaTMOHOB METaJUIOB C KOMILIEKCO-
HamMu. KOMIUIEKCOHBI — 3TO MPOU3BOIHBIE AMUHOIIOJIMKAPOOHOBBIX KUCIIOT U UX COJIeH, aHUOHBI
KOTOPBIX, BBICTYIAsI B POJIM MOJIUCHTAHTHBIX X€1aT000pa3yIoIUX JIUTaH 0B, CIIOCOOHBI 00pa30-
BbIBaTh CO MHOI'MMH KaTHOHAMH METAJUIOB YCTOMUMBbIE pACTBOPUMBIE KOMILIEKCHI — KOMITJIEKCO-
HaTBI.

OnnuM u3 HanboJliee YacTo MPUMEHIEMBIX KOMIUIEKCOHOB siByisieTcst — DJ{TA (atriiennna-
muHTeTpaanetar). Crannaprusamus pacrsopa J/ITA ocHoOBaHA Ha TUTPOBAHUU ATTUKBOTHI CTaH-
JApTHOTO pacTBopa cyib(dara nuHkKa pactBopom D/[TA B mpucyrcTBuu 3puoxpoma depHoro T.

Onpenenenne Kalblus U MarHusl IpA UX COBMECTHOM IIPUCYTCTBHUHM OCHOBAHO HA TUTPO-
BaHUU CTaHAApTHBIM pacTBopoM DJITA ¢ 1ByMS MHIMKATOpaMU — 3pUOXPOMOM 4epHbIM T THUT-
pyercsi cyMMa KaJIbLIMsl U MarHus; 3aTEM ¢ MYPEKCUIOM B ILEIOYHON CPEAe — TONBKO KaJIbIUH.
Pa3HocTh 00b€MOB, 3aTpau€HHBIX HAa TUTPOBAHUE CMECH C pa3HbIMU MHAMKaTopamMu. CooTBeET-
CTBYET COJIEP’)KaHUIO MarHUs B pacTBOPE.
3ananue: Ohopmuth padoThl: «[IpuUroTOBICHNE M CTAaH APTU3AINS PACTBOPA ITUIICHIHAMIH-
terpaarerata Hatpus (O TA)», «OnpeneneHue Kalblus U MarHUs IPH KX COBMECTHOM MPHUCYT-
cTBuM B pactBope». (OcHoBHas nutepatypa: [1] crp.102-109).

Bonpocs! 111 CaMOKOHTPOJISA

1. Kakum KpuTeprsM TOJKHBI OTBEYATh TUTPAHTHI B KOMILIEKCOMETPHUU?

2. B yuem cymHoCTh METOJa KOMINIEKCOHOMETPUU?

3. OOBsicHUTE MPUHLIMII AEUCTBUS M BHIOOpA METAITIOMHIUKATOPA B KOMIUIEKCOHOMETPUYECKOM
TUTPOBAHUMU.

4. Kakue ¢akTopsl BIMSIOT Ha BEIMUYMHY CKauka Ha KPUBOM KOMIUJIEKCOHOMETPUYECKOTO TUTPO-
BaHUS?

5. B kakux ciay4asx UCHOJIb3YIOT 00paTHOE KOMILUIEKCOHOMeTpuieckoe TuTpoBanue? [lpusenure
MIPUMEPBHL.

6. B yeM cyTh KOCBEHHOI0 KOMILIEKCOHOMETPHUUYECKOTO TUTpoBanus? [IpuBeanure mpumepsl.
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7. OOBACHUTE CYIIHOCTh OOPAaTHOTO M BHITECHUTEIHHOTO KOMIUIEKCOHOMETPUYIECKOTO TUTPOBA-
HUA. B Kakux ciydasx UCIOJIb3YIOT 3TH METOIbI?

8. Kak mpoBoasSIT KOMILUIEKCOHOMETPUYECKOE ONPEIeNICHNE KadblUs U MarHus Mpu UX COBMECT-
HOM IIPUCYTCTBHH?

Jluteparypa

OcHoBHas: JlomonauTenpHas:

[4] rnaBa 5 [1] rnaBa 9

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

OxHCIUTE/IbHO-BOCCTAHOBUTEIbHOE THTPOBAHUE

Ieub. [103HAKOMUTBCS ¢ METOJIUKON OKUCIIUTEIBHO-BOCCTAHOBUTEIILHOTO TUTPOBAHHS.

OKuCINTENbHO-BOCCTAHOBUTEJIBHOE TUTPOBAHHE, MM PEAOKCUMETPHS, — 3TO TUTPOBAHHE,
COIIPOBOKIAEMOE IIEPEX0I0M OJTHOTO HITM OOJIBILETO YKCIIa HJIEKTPOHOB OT HOHA-JIOHOpA UIIA MO-
JIEKYJbI (BOCCTAHOBUTEIS) K aKIENTOPY (OKUCIUTEIIO).

[lepmanranaToMeTpusi — METOJI KUCIUTEIbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUS C ITPUME-
HEHMEM THTpaHTa — pacTBOpa IepMaHraHara Kanaus. PacTBop nmepMaHraHaTta Kajaus TOTOBST 110
HABECKE U CTaHJIaPTU3UPYIOT CTAaHJAPTHHIM PACTBOPOM OKcajlaTa HaTpHs WM CTaHJIapTHBIM pac-
TBOPOM I11aBEJIEBOM KUCIIOTHI.

[lepmanranaToMeTprueckoe TUTPOBAHNE MPUMEHSIOT MPEUMYILECTBEHHO AJIsl OIpeiene-
HUS BELECTB, UTPAIOIIUX [0 OTHOILEHHIO K IEPMAHIAaHAT-MOHY POJIb BOCCTAHOBUTEIIEH.

KoHuenTpanuo HUTpUTa HATpUsl ONPEAEISAIOT MPSMbIM TUTPOBAHUEM B CEPHOKUCIION
cpeze. IlockonbKy HUTPUT-UOH HEYCTOHYMB B KUCJIOH Cpelie U pas3iaraercsi, Ho3TOMYy aJIMKBOTY
CTaH/IapTHOI'O CEPHOKUCIIOTO pacTBOpa MepMaHraHaTa Kajausi TATPYIOT HEUTPaJIIbHBIM pacTBOPOM
HUTPUTA HATPUS 10 00ECIBEYNBAHUS.
3aganue: Odopmuts pabotsl: «IIpuroTopnenue u crangapTU3alus pacTBopa epMaHraHara Ka-
JMsL IO OKcaslaTy HaTpus», «OnpeneneHne HUTPUT-HOHOBY. (OcHOBHas nutepatypa: [1]
ctp.116-122).

Bonpocs! 111 cCaMOKOHTPOJIA

1.HazoBure crioco06s! pUKCUpOBaHUSI KOHEYHOU TOUYKHU B OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM THUT-
POBaHMH.

2. Ha3zoBuTe nepBUYHbIE CTaHJAPTHBIE BEIIECTBA B IEPMAHTaHATOMETPUH, YKaXKUTE UX (DaKTOPbI
HKBUBAJIEHTHOCTU U HAIIUIIUTE COOTBETCTBYIOIINE MOJIYPEAKIIUHU.

3. Hanumure peakiuuu, UCIOIb3yeMble JJIs CTaHAapTU3alUU pacTBOpa THOCYIb(aTa HaTpHUsL.

4. HazoBuTe NMpUUMHBI HEYCTOHYHMBOCTH PacTBOpPa THOCYJIb(aTa HATpUs U HANUIINTE ypaBHEHUS
COOTBETCTBYIOLIUX PEAKIIUH.

5. Ha3oBuTe npuunHy HEyCTOMYMBOCTH pacTBOpa NEPMaHraHaTa Kajlus U HAlUIIUTE YPaBHEHHUS
COOTBETCTBYIOIIECH pEaKIUK.

6. Kakue npuembl HCTIONB3YIOT JUI CTAOMIIM3ALMU PACTBOPA EpMaHraHaTa Kajus?

7. YKaxuTe U MOSCHUTE YCIOBHS, KOTOPble HEOOX0AUMO COOMI0aTh IPU TUTPOBAHUU OKcajiaTa
HaTpUs pacCTBOPOM IIEPMAHraHaTa Kaaus?

JIuteparypa

OcHoBHast:  JlonosnHuTENbHAS:

[4] rnaBa 4 [1] rmaBa 11

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

Turpumerpuyeckuii anajaus. Pemenue 3agay
Ieuanb. [I03HAKOMUTBCS € pacyeTaMy TUTPUMETPUUECKOTO METO/1a aHAIU3A.
IIpumep 1. [TpuroroButs 20 11 0,1 H pacTBOpa COIATHOM KMCIOTHI U3 KUCIOTBI, IIOT-
HOCTbb KOTOpOit 1,19 r/™mi1.
Pemenue. /s npurorosnenus 20 i1 0,1 H pacTBOpa CONTHON KUCIOTH HEOOXOMMO pac-
TBOPUTD:
m=M,-C,-V;m=365-20-0,1=73 ().
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[To tabmuue Haxomum w. T.x. p=1,19 2/mn, T0 ©=38,32%. CnenoBaTenbHO, KHCIOTEHI,
MJIOTHOCTH KOTOpO# 1,19 r/mi1, Hy’)KHO B3SITh:

m -100% 73-100
Mpg-pg = —24————— | a-a:—=190,5 .
pa-p - pa-p 38,32 (2)
O0BEeM 3TOT0 KOJIMYECTBA KHCIIOTHI PABEH:
_m. 190,5
V=—;V =——— =160 (mn).
ol 119

Mpumep 2. Ckonbko npoueHToB CH3COOH coaepXuT KOHUEHTPpUPOBAHHAs YKCYCHas
KHCJIOTA, €CIIM TIOCJIe pacTBOpEHHUs 2,6 T ee B MEpHOM K0j10€ eMKOCThio 250 MJT Ha TUTpOBaHUE 25
MJI TIOJTy4YE€HHOT'0 pacTBOpa uzpacxoaoBano 22 mu 0,1 H pacTBOpa rMApOKCUIa HATPUA?

Pemenue. PaccuntaeM KOHLIEHTpALIMIO YKCYCHOM KUCIOTHI IO pe3yabTaTaM TUTPOBAHUS:

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

¢(CH3COOH)= 222;50’1 —0,088.

¢(CH,COOH ) =

Haiinem maccy ykcycHOM KHCIIOTBI, KOTOpast cojeprkanachk B 250 Mi pacTBopa:
m=M,-C,-V;m=60-0,088-025=132c
Pccuntaem MaccoByro 10J110 KHCIOTHI B IAHHOM PacTBOpE:

T = meefea 100%’ o = %100% = 50’77%

mpa—pa !

6 IMAJAKTUYECKHUE MATEPHUAJIBI U1 KOHTPOJISA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHUAJIA

6.1 OuneHovHnble CpeacTea, MoKa3aTeJim 1 KPUTCPUH OLICHUBAHUSA KOMIIeTeHIii

HNupexc | OueHounoe IMoka3zaTenu Kpurtepuu onenuBanus
KoMIIe- CpPeacTBo OLCHMBAHUSA c(hpopMHPOBAHHOCTH KOMIIETECHIIMI
TeHIUH
VYK-1 | Otuer o na- | Hu3kuii — HeyJJOBIETBO- | CTaBUTCS, €CIIM JOIMYIIEHBI CyIIe-
OIIK-8 | GopaTopHO# | PUTEIHHO CTBEHHBIE OIUOKH (B X0J1€ IKCIIEPHU-
I1K-2 | pabote MEHTa, B 00bsACHEHUH, B 0)OPMIICHUH

paboThl, O TEXHUKE 0€30MaCHOCTH, B
paboTe ¢ BeuecTBaMH U Mpudopamu),
KOTOpbI€ HE UCIPABIISIOTCS JJaxe 10
YKa3aHUIO IPENO01aBaTels.
[ToporoBslii — yaoBie- CTAaBUTCS, €CIIN JOIYIIEHBI OJTHA-]IBE
TBOPUTEIBHO CYLIECTBEHHbIE OLTMOKH (B X0JI€ IKC-
NepuMeHTa, B 00BICHEHNUH, B 0(popM-
JeHuu paboThl, IO TeXHUKe Oe3omac-
HOCTH, B pa00Te C BeliecTBaMu U IpHu-
60pamMu), KOTOpbIE UCTIPABIISIOTCS C
MTOMOIIIBIO MPEenoaBaTensl.

ba3oBblit — xoporio a) paboTa BBITNOJIHEHA MTPABUIIbHO, O€3
CYIICCTBCHHBIX OH_II/I6OK, CACJIaHbI BbI-
BO/JIBI;

6) AOIMYCTUMBI: HCTIOJIHOTA ITPOBCACHUA
i 0hopMIIeHHS SKCIIEPUMEHTA, OJJHA-
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JIBE HECYIIIECTBEHHBIE OIIMOKH B ITPOBE-
JICHUH WK 0(OPMIIEHHH SKCIIEpH-
MEHTA, B IPaBUJIax pabOTHI C Belle-
CTBaMH U PUOOpaMH

Bricokuii — oTIIMUHO

a) paboTa BBITIOJTHEHA TTOJTHO, TIPa-
BUJIBHO, 0€3 CYIIECTBEHHBIX OIINOOK,
ClIeJIaHbl BHIBOJIBI,

0) SKCIIEPUMEHT OCYIIECTBIICH 110
TUIAHY C YY€TOM TEXHHKH O0€30MacCHOCTH
Y TIpaBUJI PabOTHI C BEIIECTBAMH U IIPHU-
OopamH; B) UMEIOTCSI OpraHU3aIOH-
HbIC HaBBIKH (IIOICPIKUBACTCS YUCTOTA
paboyero MecTa u IOpsIZIOK Ha CTOJIE,
HKOHOMHO HCIOJIB3YIOTCSl PEAKTUBBI).

KonTposb-
Has pabora

Hwuskuii — Heynosnerso-
PHUTEIBHO

JIOTTYCTHJI YHCIIO OIIUOOK M HETOUETOB
MIPEBOCXOISIIIEE HOPMY, IPU KOTOPOH
MO>KET OBITh BBICTABJICHA OIICHKA «3)»

IToporossrii —
YJIOBJIETBOPUTEIBHO

€CITU CTYJIEHT MPABHIBHO BBHITOITHUII
HE MEHEee MOJIOBUHBI PabOTHI WIIH J0-
MyCTHJI: He OoJiee ABYX I'pyOBIX OIIH-
00K; unu He 0oJiee o JHOMU Tpy0oil u
OJTHOM HEerpyOOi OMMUOKHU U OJHOTO
HeJ04eTa; Wik He OoJiee TBYX-Tpex He-
rpyObIX OMMOOK; WIN OJHON HErpyooit
OLIMOKHU M TPEX HEJOUYETOB; UK MPU
OTCYTCTBHUH OINOOK, HO TIPY HAJTMYUHU
YEeTHIPEX-TISTH HEJIOUETOB.

ba3oBblii — x0po1I10

CTYJICHT BBITIOJIHIII pabOTy MOJTHO-
CTBI0, HO JIOMTYCTUT B HEM: He Ooee
OJIHOM HErpy0Oii OIIIMOKU U OJTHOTO
HeJ0YeTa WK He Oojiee IBYX Heloue-
TOB

Bricokuit — oTIIM4HO

paboTa BbINIOJTHEHA O€3 OMNOO0K, yKa-
3aHbl BCE pacyeTHbIE POPMYJIbI, €aH-
HUIIBI U3MEPEHHsI, 6€3 OINOOK BBINOJI-
HEHBl MATEMaTHYECKHE PAcUeThI

VYyeOusie 3a-
naqun

Husknii —HeynoBineTBo-
PHUTEIBHO

JOTTYCTHII YHCIIO OIIUOOK H
HEJI0YETOB MPEBOCXO/IAIIEE HOPMY,
MIPH KOTOPOI MOXKET OBITh BHICTaBJICHA
OIIEHKA «3»

IToporosslii —
YIIOBJIETBOPUTEIBHO

CTY/EHT NMPaBWIBHO BBIMOJHII HE Me-
Hee MOJIOBUHBI paOOTHI WITH TOTTYCTHI:
He 6osiee IBYX TPyObIX OMUOOK; WK
He OoJiee 0THOM TPpyOOH U OTHOU He-
rpy0Ooit OITMOKYU 1 OJHOTO HE0YETa;
WK He OoJiee IBYX-TpeX HerpyobIx
OLIMOOK; M OJHOM HerpyOoi
OIMOKH M TPeX HEIOYETOB; WU TIPU
OTCYTCTBHUH OIINOOK, HO TIPU HAJTMYUHU
YETHIPEX-TISITH HEJOYETOB.
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ba3oBblii — x0po110

CTYICHT BBITIOJHWI pPabOTy TOJTHO-
CTBI0, HO JIOMTYCTHJI B HEl: He OoJiee of-
HOM HErpyOO# OIMOKH M OJTHOTO HEJI0-
4yeTa Wi He OoJiee IBYX HEJOYETOB

Bricokuit —
OTJINYHO

pabora BbINIOTHEHA 6€3 OmuOoK, yKa-
3aHBI BCE pacueTHbIC POPMYIIbI, €1~
HUIIBI ©3MEPEHHSI, 0€3 OINOOK BBINOJI-
HEHBl MATEMaTHYECKHE PacUeThl

[1K-2
OIIK-8

Tect

Huskuit — no 60 6aiuioB
(HEeYTOBIETBOPUTEIILHO)

[Toporogsrii — 61-75 6ain-
JIOB
(YIOBIIETBOPUTEIIHHO)

Ba3oserii — 76-84 6amios
(xoporio)

Bricokuii — 85-100 6ain-
JIOB
(oTHMuHO)

3a BEPHO BBINOJHEHHOE 331aHUE TECTU-
PYEMBIN TMOJYyYaeT MAKCUMAIIBHOE KO-
JMYECTBO OallJIoB, MPETyCMOTPEHHOE
JUIS 3TOTO 3a/1aHMs], 32 HEBEPHO BBIIIOJI-
HEHHOE — HOJIb OasuioB. [locne mpoxox-
JICHUSI TECTa CYMMHUPYIOTCS pe3yJib-
TaThl BBIIIOJIHEHUS BCEX 3aJJaHUN.
HOI[C‘II/ITI)IBaCTCﬂ IMPOLCHT NPaBUJIIBHO
BBIIIOJIHEHHBIX 33JaHUH TECTa, [10CIIE
YEro 3TOT MPOUEHT MEPEBOJIUTCS B
OLICHKY, PYKOBOJACTBYSICh YKa3aHHBIMU
KPUTCPUAMU OLICHUBAHMUS.

6.2 IToka3zaTeu u KPHUHTECPHUHA OLICHUBAHUSA KOMIIeTEHIIMii Ha PA3JIUYHBIX 3Talmax ux (l)OpMI/I-
poBaHus, INKAJIbI OUCHUBAHUA

IIpoMexyTouHas aTTecTalus ABJISAETCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHHUH CTY-
JIEHTOB, MPUOOPETEHHBIX B MTPOLIECCE U3YUEHUS JUCIUILITUHBL. DOpMOIi MPOMEKYyTOUHOM aTTecTa-
IIUH 110 JUCLUIUIMHE SIBJISETCS 3a4€T/3K3aMeH.

JI1st OLleHUBaHUS PE3YJIBTATOB OCBOCHHUS AUCHUIUIMHBI IPUMEHSIETCS CIEAYIOIINE KpUTe-
PHH OLIEHUBAHUS.

VI YMEPEHHOM TEMIIE.

Kpurepun onieHKH CTyeHTa Ha 3a4eTe

CTyaeHT I0IyCKaeTcs K 3a4eTy, eCIu:

a) BBIMOJIHWJ BCE IPAKTUYECKUE pabOThI;

0) 3alUTUII UX, OTBETUB Ha KOHTPOJIbHBIE BOMPOCHI IO TEME MPAKTUYECKON pabOTHI.

3ayeT NpoXOAUT B YCTHOH popme miiu B popMe TECTUPOBAHUSL.

OrneHKa «3a4TeHO0» BBICTABIISIETCS CTYIEHTY, KOTOPBIi

- IPOYHO YCBOWJI IPEAYCMOTPEHHBIN IPOrpaMMHBII MaTepHalt;

- IPaBUWJIBHO, apI'YMEHTHUPOBAHO OTBETHJI HA BCE BOIMPOCHI, C IPUBEACHUEM ITPUMEPOB;

- MIOKa3aJ TIy0OKHe CUCTEeMAaTU3UPOBAaHHBIE 3HAHUS, BIIAJICET IPUEMaMH PAaCCyXICHUS U
COTIOCTABJISIET MaTepHall U3 PA3HBIX UCTOYHUKOB: TEOPHUIO CBA3BIBAET C NMPAKTUKOM, APYTUMU Te-
MaMH JIaHHOTO Kypca, IpYIMX N3y4aeMbIX IPEIMETOB

- 6e3 OmMOOK BBIMOJIHUI MPAKTUYECKOE 3a/IaHuE.

O0s3aTenbHBIM YCIIOBHEM BBICTABICHHOM OIIEHKH SBISETCS MPABUIIbHAS peUb B OBICTPOM

JIONOMHUTENBHBIM YCIOBUEM TOJIYYEHHS] OLICHKH «3a4T€HO» MOTYT CTaThb XOpOILHUE
yCIEXU TPHU BBIIOJHEHUH CaMOCTOSITENIbHON paldoThl, cUCTeMaTUyecKas akTHBHas paboTa Ha

MPAKTUYCCKUX 3aHATUAX.
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OlLieHKa «He 32aYTEeHO0» BBICTABIIICTCS CTYJAEHTY, KOTOPBIA HE CMOT PAaCKpPBITh OCHOBHOM
Bompoc naxe Ha 50%, B oTBeTax Ha Apyrue (AOMOTHUTEIBHBIC) BOIIPOCH! TOMYCTHII CYIIICCTBEH-
HBIC OITMOKH WJIM HE MOXKET OTBETHTH Ha JOMOJHUTEIBHEBIC BOIPOCHI, MIPEITI0KEHHBIC MPEIoia-
BaresieM. OLEHUBAETCS Ka4€CTBO YCTHOW U MHUCbMEHHOM peuu, KaK U MPHU BHICTABJICHUU MTOJI0KH-
TEIILHOM OIICHKMU.

Kpurepun oieHKH YCTHOIO OTBETAa HA IK3aMeHe:

OcHOBOM 17151 OIpe/IesIeHUs OLICHKH Ha 3K3aMEHAaX CIYXHUT 00BbEM U YPOBEHb YCBOCHUS
CTYyJIGHTaMH MaTepuala, IpeayCMOTPEHHOro pabouel mporpaMMoil COOTBETCTBYIOIIECH TUCIIN-
IUIMHBIL.

[Tpu onpenenenuu TpeOOBaHUN K IK3aMEHAIMOHHBIM OIIEHKaM IO AUCLUUIUIMHAM C TIpe-
o01aJTaHMeM TEOPETUUECKOT0 00y4eHUs MpeaIaraeTcs pykoBOCTBOBAThCS CIEIYIOUM:

— OLICHKH «OTJIMYHO» 3aCITY)KUBAET CTY/IEHT, 0OHAPYKUBIIHI BCECTOPOHHEE, CHCTEMa-
THYECKOE U TIIyOOKOe 3HaHKE IMPOrpaMMHOI0 MaTepHaja, yMeHUe CBOOOAHO BBIIOJIHATh 33/1a-
Hus, npeaycMorperssie PIIJI, ycBOMBIIMI OCHOBHYIO U 3HAKOMBIH C IOIIOJIHUTEJIBHOM JIUTEpa-
TypOil, pPEKOMEHI0BaHHOU ITporpaMMoil. Kak npaBuiio, olieHKa «OTINYHO» BBICTABIISIETCS CTY-
JI€HTaM, YCBOUBILIUM B3aUMOCBS3b OCHOBHBIX IMOHSATHI IUCUUIUIMHBI B UX 3HAYEHUHU U1 IPHOO-
petaemoii ipodeccuu, MPOsSBUBLIMM TBOPUYECKHUE CIIOCOOHOCTH B TOHUMAaHHUM, U3JI0)KEHUH U UC-
[10JIb30BAHNHU Y4EOHOI0 MaTepuana;

— OLICHKH «XOPOIIO0» 3aCIYKUBAET CTYIEHT, 0OHAPYKUBLINHA [OJHOE 3HAHUE IIPOTrPaAMM-
HOT'O MaTepHaJla, yCIEIIHO BBITOIHIIOIUN IPELyCMOTPEHHBIE B IIPOrpaMMe 3a1aHUsl, YCBOUB-
LIMH{ OCHOBHYIO JINTEPATYpPY, PEKOMEHIOBAHHYIO B Iporpamme. Kak npaBuito, OLieHKa «X0-
POIIO» BBICTABIISIETCS CTYAEHTaM, ITOKa3aBIIMM CUCTEMAaTUYECKUN XapaKTep 3HAHUM 110 TUCLH-
IUIMHE U CHOCOOHBIM K UX CaMOCTOSTEJIbHOMY IOIOJIHEHUIO 1 OOHOBJIEHUIO B X0JI€ ajlbHEHIIeH
yaeOHOI paboThl U MPOPECCHOHATBHON ACSITEITLHOCTH;

— OLICHKH «yJA0BJIETBOPUTEJIBHO» 3aCIYKMBAET CTY/I€HT, 0OHAPYKUBILINH 3HaHUE OC-
HOBHOT'O ITPOrPaMMHOTI'0 MaTepuaia B 00bEMe, HE0OX0AUMOM ISl IajbHeel yuéonl 1 npea-
cTosiIel paboThl O Mpodeccuu, CIPABISIOIIMNACS C BHITOIHEHUEM 3aJIJaHUH, IPEIYCMOTPEHHBIX
IIPOrpaMMOii, 3HAKOMBIN C OCHOBHOM JIMTEPATYPOM, PEKOMEH0BAaHHOM nporpaMMoi. Kak mnpa-
BUJIO, OLIEHKA «YyJOBJIIETBOPUTEIBHO) BBICTABISETCS CTYACHTAM, JOIYCTUBIINM IOTPEIIHOCTH
HEIPUHIUITAAIBHOTO XapaKTepa B OTBETE HA IK3aMEHE U IPH BBIITOJTHEHUH 3K3aMEHAILIMOHHBIX
3aJaHui;

— OLIEHKA «HEeYyI0BJeTBOPUTEIbHO» BBICTABIISIETCS CTY/IEHTY, OOHAapYXUBLIEMY IIPO-
0eJbl B 3HAHUSIX OCHOBHOT'O ITPOIPaMMHOI'0 MaTepuaia, JONyCTHBIIEMY NPUHIUIHAIbHBIE
OIIMOKY B BBIMOJIHEHUH MIPEYyCMOTPEHHBIX TPOrpaMMoil 3a1annii. Kak npaBuiio, oleHka «He-
YJIOBJIETBOPUTEIBHOY» CTABUTCA CTYAEHTaM, KOTOPbIE HE MOT'YT MPOJIOJKUTh O0yUYEeHHE WU MpU-
CTYIUTH K MPo(hecCHOHANBbHOM e TEIbHOCTH 110 OKOHYaHUH By3a 0€3 JOMOJHUTENbHBIX 3aHsI-
THH 110 COOTBETCTBYIOIEH TUCLUILINHE.

6.3 Tunossble 3a1aHMA UM MHbIE MAaTEPHAJIbI, HEOOXOANMMBIE /IVIS OLICHKH 3HAHMI, yMEHHIA,
HABBIKOB, XapaKTePU3YyIOLIUX 3Tanbl GOPMUPOBAHNS KOMIIETEHIUI B Npoiecce 0CBOEHUS
AUCHMILIUHBI KAHATUTHYECKAS] XMMHUS»

KommnuekT 3aganuii 1Isi KOHTPOJIbHOH PadoThl
Koumponvnana paboma no ananrumuuecxkou xumuu Nel
«3akon Oeticmeus macc, KaKk meopemu4eckas 0CHO8A KA4eCMEEeHHO20 AHANU3A»
BAPUAHT Ne 1
1. TlpenensHoe paz6asnenue noHos Ca’* B pactBope papHo 50000 MI/T,
MHHHMATTBHEIH 00beM PacTBOpa, HEOOXOMMMEI [T OTKpHITHS HoHOB CaZ*
JeiicTBreM okcanata aMMoHMs, paBeH 0,03 M. BeruMciauTh OTKpbIBacMBbIi
MUHUMYM.
2. Paccuurats pH u pOH pacrtBopa, coaepsxaiero B 0,5 130 r yKCyCHOM KUCIOTHI
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u 41 r arieraTta HaTpUs.

3. BbluucauTh HOHHYIO CUITy U aKTUBHOCTh MOHA XpOMa B pacTBope, 1 1 KOTOporo
conepxut 0,0012 monb conu Hatpuii — xpomcyibhara NaCr(SOs)».

4. Onpenenuts pH 0,2 M pacTBOpa cepHOIl KHCIOTHI.

5. Boruucnuth creneHs U KoHCTaHTy noHu3anuu 1,028 M BoaHOTro pactsopa
rugpokcuia aMmmonus. Konnenrpanus noHOB ruapokcuia B Hem paBHa 0,00425
MOJIB/II.

Konmponvnaa paboma no ananumuyeckou xumuu No2
«3axon Oeticmeusi Macc u 2emepozeHHble NPoYeccvl)
BAPUAHT 1
1. B 2 11 HackIIEHHOTO pacTBopa Gpomua cepedpa comepxurcs 1,76-10° r conn.
Brruucnure npousBeieHNE paCTBOPUMOCTH Opomua cepedpa.
2. TIpou3BeicHuE pacTBOPHMOCTH IHaHaua cepedpa 2,3-107%8. Berunciure
PacTBOPUMOCTb 3TOM COJIM B MOJISIX U TpaMMax Ha JIUTP.
3. PactBOpHMOCTH CyibduTa Kanbims B 100 r Boas! npu 20°C pasna 4,3-10° .
Brrauciure npousBeeHre paCTBOPUMOCTH HUTpaTa cepedpa: a) 1o
yrpoIieHHo# Gopmyre, 0) ¢ yueTom K03 (PHUIIMEHTOB aKTUBHOCTH HOHOB.
4.Bprauciure, BO CKOJIBKO pa3 MOJIIpHasi paCTBOPUMOCTD Cyibdara 6apus B
YHCTON BOJIE MPEBBIIIAET pacTBOPUMOCTh 3Tor conu B 0,05 M pactBope cynbdara HaTpus.
Ks(BaS04)=1,1-10"°.
5. Beruucnure, Bo CKOJIBKO pa3 paCTBOPUMOCTD XJIOpHJIa cepedpa B YUCTOM BOJIE
MeHblie pactBopumoctu ero B 0,01 M pactBope HUTpaTa HATpHSL.
Ks(AgCl)=1,78-10"°,

Konmponvnaa paboma no ananumuyeckou xumuu No3
«I pasumempuueckuii ananusy
BAPUAHT 1
1. Cxonbko MuuuauTpoB 1 M pacTBOpa cepHON KHCIOTHI Ha/10 B3SITh COINIACHOYPABHEHHIO
peaxkuuu 1 OCaXACHUs CBUHLIA U3 pacTBoOpa, coxepskauiero 0,5 eHuTpaTa cBUHIA?
2. Ckonpko rpammoB BaSO4 mepeiineT B pacTBOp npu mpoMbIBaHUU ocaaka 200 M1 TUCTHII-
JMPOBAHHON BO/BI?
3. [Ilpwm ananmze cocTaBa TEXHUYECKOTO Cylb(daTa HaTpUs OBUIO HalCHO:
Na2SO4 - 87,56 %; NaCl — 1,14 %; H20 — 11,30 % IlepecunTtaTh pe3yiabTaThl
aHaIM3a Ha a0COJIFOTHO CYXO€ BEILECTBO.
4. Cxonbko rpaMmMoB BaSO4 nepeiiner B pacTBop npu npoMbiBaHuu ocaaka 200 Mit )KuaKo-
ctn, conepxameii 107 Monb cepHO# KuCnOTHI?
5. Ckonbko rpammoB BaSOg4 nepeiinet B pacTBOp npu npoMbIBaHUU ocaaka 200 M1 IUCTHII-
JIMPOBAHHOUN BOJBI?

Konmponvnasa paboma no anarumuuecxkoii xumuu No4
«Tumpumempuueckuti anaius»
BAPUAHT 1
1. Tpebyercsa npurotoBuTts 1 10,2 H pacTBOpa rMIPOKCHAA HATPHSI U3 KOHIICHTPUPOBAHHOTO
pacTBopa, umerolero mwiotTHocts 1,410 r/cm. Kakoit 00bem nocieHero cieayer B3sTh.
2. CkoJabKO OBLIO B35TO IPaMMOB KapOOHaTa KaJlbIUs, €CIIH Mocie 00paboTKU HABECKH €ro
50,00 M1 0,2 H pacTBOpa XJIOPOBOAOPOIHOM KHACIOTH HA THTPOBAHUE OCTATKA U3PACXO0-
BaHO 10,00 M pacTBopa rugpokcuna Hatpus 0,1 H.
3. KaxoBa HOpMaJIbHOCTH pacTBOpa KapOoHaTa HATPHs, €CIIM Ha TIOJTHOE TUTpoBaHUe 30 M
ero m3pacxogoaHo 15,00 mu1 pacTBOpa XJIOpPOBOJOPOIHOM KHUCIOTBI, UMEIOIIEH THUTP
0,003647 r/mn?
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4. Yewmy paBeH TUTP paCTBOPa XJIOPOBOJOPOIHOMN KHCIOTHI U €T0 TUTP IO cepedpy, eCiiu mpu
npubasiaeHuu k 20,00 Mt 3Toro pacTBopa u30bITKa pacTBopa cepedpa mosrydeHo 0,2868 r
xjopuja cepedpa?

5. Haiitu TuTp pacTBOpa XJIOpHaAa HATpHs, €Cid HaBecKy 3,2816 T pacTBOPUIM B MEPHOM
kosioe Ha 1000 M1 1 pacTBOpP TOBETH 10 METKH.

IIpuMepsI TeCTOBBIX 3a1aHUI

«KosnyecTBeHHBIA aHAIU3)»
Tecm Nel (ecezo 10 eapuanmos)
3aoanue 1 (8vibepume ooun sapuanm omeema)
Kaxk moapasenstoTcss METOIbl KOJIMYECTBEHHOTO aHan3a?
1) Xumnueckue; 2) puznyeckue; 3) pusnko-xumMudeckue; 4) METOIbl, yKa3aHHBIC B ITyHK-
tax 1 u 3; 5) MeTo/bl, yKa3aHHbIE B MyHKTaxX 1, 2. 3.

3aoanue 2 (svibepume ooun gapuanm omeema)

B uem cymHOCTh TpaBUMETPHUYECKOTO aHaIu3a?

1) B TouHOM M3MEpEHHH MAaCChl ONPEACISIEMOT0 BEIIECTBA M €r0 KOMIIOHECHTA, BBICIIsC-
MBIX B XUMUYECKH YHCTOM COCTOSIHMH HJIU B BHJIE COOTBETCTBYIOIIUX COCTUHEHHI; 2) B TOYHOM
U3MEPEHUHU 00BEMOB BEILECTB; 3) B TOYHOM U3MEPEHUH MAcChl BEIECTB M 00BEMOB COICPIKAIIINX
WX PACTBOPOB.

3aoanue 3 (8vibepume 0OuH 8apuaHm omeema)

Kakue TpeboBaHus NPEbSBISIOTCS K OCAIUTEIIO?

1) OcanuTens NOMKEH OBITH JIETYYHM; 2) OCAJAUTENb TOIDKEH OBITh, cieupUIHBIM; 3) oca-
JUTENb JOJKEeH 00pa30BbIBaTh HAUMEHEE PAacTBOPUMBIN 0cajiok; 4) ocaauTenb JODKEH 00pa3o-
BbIBaTh KPYMHOKPUCTAINIMYECKHI 0Cal0K; 5) Bce BhIIIENIEpeuncIeHHbIE TpeOoBaHus; 6) TpeboBa-
HUS, IepeYMCIIeHHbIe B MyHKTaxX 2 U 3.

3aoanue 4 (svioepume ooun eapuanm omseema)

Kaxkue ycrnoBus He0OX0uMBI /1711 00pa30BaHUs KPUCTAUIMYECKUX OCATKOB?

1) MeaneHHoe ocaxkieHNE U3 ropsiuuX pa30aBICHHBIX paCTBOPOB; 2) OBICTPOE OCAXKIEHUE
U3 ropsYMX pa30aBIIEHHBIX PACTBOPOB; 3) MEUIEHHOE OCAXJEHUE U3 XOJOIHBIX pa30aBIe€HHBIX
pacTBOpOB; 4) OBICTPOE OCAKACHUE U3 TOPSYUX KOHIEHTPHUPOBAHHBIX PaCTBOPOB.

3aoanue 5 (svioepume ooun eapuanm omseema)

Kak Ha3pIBarOTCSI BemeCTBa, KOTOPBIE CIIOCOOHBI ITPH KPUCTAJUTM3AINN 00Pa30BhIBATH COB-
MECTHYIO KPUCTAJUIMYECKYIO PEUIETKY, IPH 3TOM MOJIYYal0TCsl CMEIIaHHbIE KPUCTAILIbI?

1) U3omopdHbIME; 2) OKKITIOAUPOBAHHBIMY; 3) aicOpOECHTaMH.

3aoanue 6 (s8vibepume o0un eapuarnm omeema)
Kakue nporeccsl IpOMCXOAT MPH MPOMBIBAHUH OcaiKka?
1) HecopOuust mpumeceit; 2) aacopOuus nmpumeceii; 3) coocaxieHue npruMecei.

3aoanue 7 (8vibepume o0un eapuanm omeema)

Ha uem ocHOBaH TUTpUMETPUYECKHI METO aHAIN3a?

1) Ha TounoMm u3mepeHnn 00beMOB pearupyrouIixX BEIIECTB; 2) Ha TOUHOM HU3MEpPEHHH
Macchl BELECTB, BCTYMUBIINX B PEaKIHI0; 3) Ha TOYHOM U3MEPEHHH MacChl 1 00bEMOB pearupy-
IOLIUX BEUIECTB.

3aoanue 8 (svibepume ooun eapuanm omeema)
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Kak Ha3bIBaIOTCS BEIIECTBA, YIOBICTBOPSIONINE CIICIYIOIINM TPEOOBAHUSIM: SBIISIOLTUECS
XUMHUYECKH YHCTHIMHU, COOTBETCTBYIOIINE XUMUYECKOM (hopmyrie, ycToiuMBbIC IPU XPAaHEHUH B
TBEPJIOM COCTOSIHUU U B pacTBOpe?

1) ®ukcananamu; 2) CTaHAAPTU3UPOBAHHBIMH; 3) UCXOIHBIMHU;  4) TUTPAHTAMH.

3aoanue 9 (svibepume ooun sapuanm omeema)
Kakue cymectBytoT Teopun pH-unaukaropos?
1) Nonnas; 2) xpomodopHast; 3) HoHHO-XpoModopHast; 4) OTBET JaH B MyHKTax 1,
2, 3; 5) KOOpAMHALIMOHHO-UOHHAs, XMHO-QEHOAT Hasl; 6) OTBETHI JaHbI B MyHKTax 1-5.

3aoanue 10 (svl0epume 00un eapuanm omeema)
Kak Ha3pIBaeTcst METOJl aHAIN3a, B KOTOPOM pabO4YUM pPacTBOPOM SIBIsIETCA KUCIoTa?
1) Ankanumerpus; 2) auuauMeTpust; 3) peAoKCUMETpHs; 4) KOMILIEKCOHOMETPHSL.

3aoanue 11 (svibepume 00un sapuanm omeema)

Kakue peakiiuu Jie)xaT B OCHOBE METOJIOB PEIOKCUMETPHH?

1) Peakuuu HeWTpanuzanuu; 2) peakiu OCAKICHUS; 3) peakluu KOMIUIEKCOOOpa3oBa-
HUS; 4) peaKIMy OKHCIICHHUS-BOCCTAHOBJICHHUSI.

3aoanue 12 (svibepume ooun eapuanm omeema)
Kakyro Benmu4rHYy MOYKHO paccuuTaTh Mo GopMyIie
0058  Cower
E = EO + n |g Csaccm
1) PeanbHbliipeokc-nOTeHIMAN; 2) CTaHAAPTHBINA pefokc-noTeHnuan; 3) 2J1C peakiuy;
4) obnacth mepexoaa peaoKC-UHANKATOPA.

3aoanue 13 (svibepume 00un sapuanm omeema)

Kakum TpeboBaHUsAM JOKHBI OTBEYATh PEAKIIUH, IPUMEHSEMBIE B METO/I€ OCAXKICHHUS?

1) Ocanok noskeH ObITh MPAKTUYECKH HEPACTBOPUMBIM U OBICTPO BBINAAATh; 2) TOUKA
HKBHUBAJIEHTHOCTH JOJKHA JIETKO (PMKCUPOBATHCSI MHIUKATOpaMu; 3) TUTPOBAHUE HE TOJKHO HC-
Ka)KaTbCsl IBJICHUEM aJICOPOIIMU TTOCTOPOHHUX BEIIECTB; 4) OTBET JIaH B MyHKTax 1, 2, 3; 5) OTBer
JIaH B MyHKTax | u 2.

3aoanue 14 (svibepume ooun eapuanm omeema)

Ha yem ocHOBaHO UKCHPOBaHME TOUKH SKBHUBAJIEHTHOCTHU MO crioco0y PasiHca?

1) Ha npo6HOM OcaxaeHuu; 2) Ha UCMOJIBb30BaHUU aJICOPOIIMOHHBIX WHINKATOPOB; 3) Ha
paBHOM ITOMYTHEHHUH PaCcTBOPA JABYX CPAaBHUBAEMBIX MPOO.

3aoanue 15 (svibepume 00un sapuanm omeema)

Kakoli MeTo1 OCHOBaH Ha peakIUsX, IPU KOTOPHIX OMpeesieMble HOHBI 00pa3yroT KOM-
MJIEKCHBIE COCTMHEHMS C HEKOTOPBIMH OPTaHHYECKUMU peareHTaMu?

1) KommiiekconoMeTpusi; 2) METOJ OCAKIEHUS; 3) pelIOKCUMETpUs; 4) TPaBUMETPHS.

Tema «I pagumempuueckuii ananus
Tecm Nel(sceco 10 eéapuanmog)
3adanue 1 (svibepume ooun sapuarnm omeema)
Kak noapasnenstorcss MEeTobl KOJMYECTBEHHOTO aHanu3a?
1) Xumunueckue; 2) puzndeckue; 3) GU3NKO-XUMHUUYECKHE; 4) METO/IbI, YKa3aHHbIE B yHKTax 1 U
3; 5) meTobl, yKa3aHHbBIE B TyHKTax 1, 2. 3.

3aoanue 2 (svibepume oOun eapuarnm omeema)
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B 4yeMm cynrHocTh rpaBUMETPUYECKOro aHaiau3a?

1) B TouHOM H3MepEeHNHU MaCcChl ONPENENSIEMOro BELECTBA U €0 KOMIIOHEHTA, BBIJEISEMbIX B
XUMHUYECKH YHCTOM COCTOSIHUU MJIM B BHJIE COOTBETCTBYIOIIMX COCIMHEHHIA; 2) B TOYHOM H3Me-
peHun 00bEMOB BELIECTB; 3) B TOYHOM MU3MEPEHUU MacChl BELIECTB U 00BEMOB COJEPKAILINX UX
pacTBOpPOB.

3adanue 3 (svibepume ooun sapuarnm omeema)

Kakue TpeOoBaHMS IPEIBIBISIOTCS K OCAIUTEIIO?

1) Ocagurens T0JDKEH OBITH JIETYYUM; 2) OCAIUTEINb JOHKEH OBbITh, CICIIU(PUYHBIM; 3) OCaIH-
TEJb JOJDKEH 00pa30BbIBaTh HANMEHEE PACTBOPUMBIN 0Ca/IOK; 4) OCaIUTEINb JODKEH 00pa3oBbI-
BaTh KPYNHOKPHUCTAJUIMYECKUN OCAIOK;

5) Bce BhIIIETIEpEUMCIICHHBIC TpeOOBaHMs; 6) TpeOOBaHUS, IEPEYUCICHHBIC B TyHKTaX 2 1 3.

3adanue 4 (svibepume ooun sapuarnm omeema)

Kakue ycioBust HeoOX0 UMbl 111 00pa30BaHUsl KPUCTAJUIMYECKUX OCATKOB?

1) MemienHOe ocaxieHUue U3 ropsSunux paz0aBlIeHHBIX PACTBOPOB; 2) ObICTPOE OCAXKICHHUE U3 IO-
psUnX pa30aBICHHBIX PACTBOPOB; 3) MEIJICHHOE OCAXKICHHE U3 XOJIOIHBIX Pa30aBICHHBIX PAaCTBO-
poB; 4) ObICTpOE OCAXKICHHUE U3 TOPIYMX KOHLIEHTPUPOBAHHBIX PACTBOPOB.

3adanue 5 (svibepume ooun eapuarnm omeema)

Kak Ha3pIBatOTCS BEIIECTBA, KOTOPHIE CIIOCOOHBI ITPH KPUCTAIUIN3AIMN 00pa30BhIBATh COBMECT-
HYIO KPUCTAUTUYECKYIO PEIICTKY, IPHU ATOM IOJIYYaIOTCS CMEIIAHHBIC KPUCTAILIBI?

1) M3oMophHBIMY; 2) OKKIIIOJUPOBAHHBIMH; 3) aJICOPOCHTaMH.

3aoanue 6 (8blOepume 0oun eapuanm omeema)
Kakue npoueccsl IpOMCXOJAT MPU MPOMBIBAHUH OcaIKa?
1) HecopOuust npumeceit; 2) aacopOuus npumeceii; 3) coocaxieHue npuMecei.

«KayecTBeHHBIA aHAJIU3»

BapuanTt 1 (Bcero S BapuaHTOB)
I. TecToBBIEC MYHKTHI C OAHMM NPAaBHJIbHBIM 0TBETOM
Hncmpyxyus. VI3 cneayrommx 3a yTBEpKJICHHEM OTBETOB BBIOEPUTE OJIMH MTPaBUIIBHBIH.
Bonpoc 1. [Tpoussenenne pacTBOPUMOCTH — 3TO
A. mpou3sBe/ieHNE MOJISIPHBIX KOHIIEHTPAUH HOHOB MaJlOpPaCTBOPUMOTO CHJIBHOTO 3JIEKTPOIUTA
B €0 pacTBOpE
B. mpou3sBeneHre MOJISIpHBIX KOHLIEHTPALM HOHOB MaJIOpacTBOPUMOTro 31ekTponuTta npu 298 K
C. IIpounsBeneHne MOJISIPHBIX KOHLEHTPALUKA HOHOB MAJIOPACTBOPUMOI'O CUIIBHOTO IEKTPOJINTA
B PAacTBOpE IIPH OIpPENIETICHHON TeMIepaType
D. npousBeneHne akTHBHOCTE HOHOB MaJIOPAaCTBOPUMOT'O CHIIBHOTO 3JIEKTPOJIUTA B HACHIIIEH-
HOM pacTBOpe
Bonpoc 2.Haubonee xapakrepHa ans katuoHa prytu (I) peakuusi:
A. oOpa3oBaHMs XpoMaTa
B. o6pa3oBanus cynegata
C. BoccranoBnenue xiopuaom ojiosa (1)
D. o6pa3oBanue xnopuaa
E. oGpa3oBanue cynbduaa
Hanumure ypaBHeHNE COOTBETCTBYIOLIEN PEAKIIUH.

I1. 3ananus Ha ycTaHOBJIEHHE COOTBETCTBHS
Hncmpykyus. Y cranoBute cooTBeTcTBHE. KaXkIplii OTBET MOXKET OBITh HCTIOIB30BaH OJIUH Pa3s,
HECKOJIBKO pa3 WIN HE UCII0Ib30BaH COBCEM.
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Bonpoc 3.
Ocanok LlBeT ocaaka
1. Na2K[Co(NO2)s] A. 6enbiii
2. KoPb[Cu(NO2)s] B. sxentsrii
3.JOHg2NH2]NO3 C. xpacHbIi
4.Agl D. xpacHo-0ypbrii
5. Hg20 E. gepHbrii
F. 3enenblit
Bomnpoc 4.
KaTtnonst PearenT st oOHapy ) eHUS
1. ca** A. H2SOq4
2. Ba?* B. Cu?*
3. Hg?* C. K2Cr07
4. Pb?* D. Ks[Fe(CN)e]
E. NaOH
F. Na2Pb[Cu(NO2)s]

Hanummre B HOHHOM (hopMe ypaBHEHHE Peakiuu obHapyKeHus Ba’",

Bomnpoc S.

ManopacTBOpUMBIE COIH

Pearent, koTopslii 06pa3zyeT ¢ HUMHU pacTBO-
pUMBIE B BOJIE COSTMHEHUS

1. PbSO4 A. KOHIICHTpUPOBAHHBIN PacTBOpP aMMHaKa

2. Pbl B. HachlIlleHHBII pacTBOp aMMOHUS CyJbdaTa
3. AgClI C. KOHIIEHTPUPOBAHHBIA PACTBOP IIEIOYN

4. CaSO0Oq D. xanus flogua B u30bITKE

E. xanus xpomar B u30bITKE

Hanuiire B MOHHOM BUjI€ COOTBETCTBYIOLIEe ypaBHeHHe pacTBopeHust CaSOs.

I1I. 3apanus ¢ BLIOOPOM OTHOT0 WJIM HECKOJIbKHMX NPaBUJIbHBIX OTBETOB

Huempyxyus. J{nst KaxxJ10ro HE3aKOHYEHHOTO YTBEPKIEHUS OJIUH WJIM HECKOJIBKO OTBETOB SIBJIS-
IOTCSI MPaBWIIbHBIMU. BbiOepuTe HOMepa npaBUIbHBIX OTBETOB.

Bonpoc 6. Yciosus o6Hapyxenus noHa K™ MEKPOKPHCTAIIIOCKOTMYECKON peakiuei ¢
NazPb[Cu(NO2)e]:

1. ykcycHOKkHCnas cpena

2. HarpeBaHue

3. KOMHAaTHas TeEMIleparypa

4. nobaBreHue XJIOpUAa AaMMOHUS

Hanummre B MOHHOM BU/I€ COOTBETCTBYIOIINE YPAaBHEHUS PEaKIUH.

Bonpoc 7. Xnopun u cyabdar CBUHIIA U3 OCAJKOB XJIOPUIOB BTOPOH U CyIb(HaTOB TPEThel
IPYHI 10 CUCTEMAaTUYECKOMY X0y aHaJlh3a CMECH KaTHOHOB OTJIEJSIOT IEHCTBUEM PEareHTOB:
|. KOHLEHTPUPOBAHHBII PACTBOP IIEIOUU

2. 30% pacTBOp aMMOHUS aleTara

3. KOHIIEHTPUPOBAHHBII PACTBOP CEPHOM KUCIIOTHI

4. ropsiyasi TMCTUILTMPOBAaHHAs BO/IA

Bomnpoc 8. [Tpu oTKpeITUN KaKUX HOHOB MOXKHO UCIOJIB30BAaTh PACTBOP HUTpaTa cepedpa?
1. xnopug

2. 6pomun

3. cynbdar

4. Tnocynsdat

5. nogun
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IV. TecToBbI€ IYHKTHI HA ONIPeieIeHNe IPUYNHHO-CIEACTBEHHBIX B3aUMOCBs3el
Hucempyxyus. Bormpoc cOCTOUT U3 ABYX YTBEPKICHUH, COEIMHEHHBIX COI030M «IIOTOMY YTO».
IIpoBepbTe, BEPHO MIIM HEBEPHO KaXKJ10€ YTBEPIKIACHUE B OTACIBHOCTH, a 3aTEM CBS3b MEKIY
HuMHU. JI7151 BBIOOpA OTBETOB MCHOJIB3YHTE MPUBEIEHHYIO HUXKE CXEMY.

OTtBer YrBepxkaenue I Yrepxaenue 11 CB3b
A BEPHO BEPHO BEPHO

B BEPHO BEPHO HEBEPHO
C BEPHO HEBEPHO HEBEPHO
D HEBEPHO BEPHO HEBEPHO
E HEBEPHO HEBEPHO HEBEPHO

Bonpoc 9. Katnonsl aMMOHHS B CMECU KaTUOHOB IIEPBOM, BTOPOH U TPEThEH aHAIMTHYECKUX
IpyII OTKPBIBAIOT APOOHOH peakuueil ¢ peaktuBoM Heccnepa B razoBoii kamepe, IOTOMY 4TO
peakIys MOHAa aMMOHHMSI CO LIETIOYaMH SIBIISIeTCS crenn(puIecKoi.

Bonpoc 10. Otaenennie KaTHOHOB Oapus OT APYIMX KaTHOHOB TPEThEH aHAIMTUYECKOM IPyTIIbI
IIPY CUCTEMATUYECKOM XOJ€ AHAIN3a KATHOHOB TPETHEU IPYIIIBI IPOBOJAT JUXPOMATOM Kaaus
B YKCYCHOKHUCIIOH cpeJie, TIOTOMY 4TO Xpomat 6apusi pacTBOPUM B pa30aBlIeHHON YKCYCHOM KHC-
J0Te.

Bonpocs! k 3a4ery

1. [aiite ompenesieHue MOHATUSAM: aHAJIMTUYECKasl peakuus, APOOHBIM, CUCTEMaTUYECKUI

aHaJIN3, MAKpO-, TOJIyMUKPOAHAIIN3.

CdhopmynupyiiTe IpUHIHI aHATUTHYECKON KIacCu(UKAIIUH HOHOB.

3. HazoBute rpynmnoBble peareHThbl, NPUMEHsSEMble B KUCIOTHO-OCHOBHOM METOJE Kaue-
CTBEHHOI'O aHAJIU3A.

4. Kakue peareHTbl M peakLUU Ha3bIBAIOTCS CHEUU(PUUECKHMHU, CEIEKTUBHBIMH, TPYIIO-

BBIMU?

Jaiite 0011y10 XapaKTepUCTHKY NEPBOI aHAIUTHYECKOM I'PYTIbl KATHOHOB.

Hanumure Gpopmyssl 1 Ha30BUTE peareHThl, UCHOIb3yeMbIE 1Ji1 OOHAPYKEHUSI HOHOB: a)

HaTpus, 0) Kamus, B) JTUTHS.

7. Hanumure ypaBHeHUs peakuuil oOHapy>K€HUs MOHA HATPHUS C LMHKYpaHWJIALETaTOM U
WoHa Kanus ¢ rekcanutpokodanbratom(lll) Hatpus.

8. Tlepeuncianre MHUKPOKPHCTAIUIOCKOIMYECKHE PEAKIIMA OOHAPYXKEHUS KAaTHOHOB TEPBOI
AQHAIUTUYECKOU TPYIIIIBI.

9. VkaxuTe XUMHUYECKUH cocTaB peaktuBa Hecciepa.

10. OTKpBITHIO KAaKUX KATHOHOB MelIaeT HOH aMMOHMsI? OObACHUTE, TOYeMy?

11. HazoBuTe rpynmnoBble peareHTbl Ha KaTHOHBI BTOPOM U TpeThel aHAIUTHYECKUX TPYII.
Kakue BemecTBa 00pa3yroTcs Ipu UX ASHCTBUM HA KATHOHBI ATUX IPYIII?

12. TlepeuncnuTe KaTHOHBI, BXOJSIINE B COCTaB BTOPOW U TPEThel aHaIUTHIeCKuX rpymir. K
KaKUM IpyImam NepuonYeCcKOi CHCTEMBI OHU OTHOCATCA?

13. JlaiiTe oOIIyrO XapaKTePUCTHKY KATHOHOB W COSAMHCHUI BTOPOW M TPEThEH aHAIUTHYIC-
CKHX TpYIIIL.

14. Kakue KaTvOHBI MEpPBOM TPYNIbl OKPALIMBAIOT IUIaMs Ta30BOM Tropenku? YKaxuTe
OKpPACKy IUIAMEHHU.

15. Ilepeuncnure aHaIUTUYECKUE PEAKIIMU KaTHOHA CBUHIIA M HAMTUIIUTE UX ypaBHeHUs. Ka-
Kas peaklusl Ha3bIBaeTCs peakuen «30J10TOr0 TOXKIA»?

16. Xiopua Kakoro KaTHOHA XOPOIIIO pacTBOPSIETCS B Topsiaeid BoJie?

17. Kakue xaTHMOHBI BTOPOW TPYIIBI 00pa3yloT KOMIUIEKCHbIe coequHeHus? Hanummre ux
bopMyIIBL.

18. Hamummre ypaBHEHUE peakIMK PacCTBOPEHHSI XJIOpUAa cepedpa B BOJHOM aMMHUAKe.

19. Tlouemy B X0/ie¢ CHCTEMAaTHYECKOTO aHAIM3a CMECH KaTHOHOB TIEPBOM, BTOPOI U TpEThe
AHAJTUTHYECKUX TPYIIIT IPOBOAT EPEBOJT 0CAIKa CYIb(AaTOB KATHOHOB TPEThEH aHATUTHU-
YECKOMW TPyNIbI B KapOOHATHI?
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MOHO JI1 0 CUCTEMAaTUYECKOMY X0y aHAJIN3a CMECH KaTHOHOB IEPBOM, BTOPOM U Tpe-
ther Tpynm JJIA pacTBopeHuUss kKapOOHATOB TPETHEH I'PYIIIBI BMECTO YKCYCHOW KHCIOTHI
MCII0JIb30BaTh XJIOPOBOJOPOIHYIO WJIN a30THYIO?

[Touemy aHanu3 cMecH KAaTHOHOB MEPBOM, BTOPOI U TPEThEW aHAIIUTUYECKUX TPYIII HAaYH-
HAIOT ¢ OOHAPYKEHHS U OTACICHHUS KATHOHOB Oapus’?

[Touemy HE0OXOIMMO yIaUTh KATHOHBI CBUHIIA, IPUCTYTIAs K aHAIM3Y 0CaKa XJIOPHI0B
KaTHOHOB BTOPOM I'PYIIIEI U CyIb()ATOB KATUOHOB TPETHEH IPYIIIBI?

Kaxk oTKppIBatOT KaTMOHBI KaJblUs U CTPOHLIMS IPU UX COBMECTHOM MPUCYTCTBUU?
HazoBure rpynnoBoiil peareHT U nepeyrcianuTe KaTUOHBI, BXOISAIIUE B YETBEPTYIO
rpymiy.

VYKaxxuTe LBET T’HIPOKCUA0B KATHOHOB YE€TBEPTOM IPYIIIBIL.

B ueM pacTBOpSIOTCS TMAPOKCHIBI KATHOHOB YETBEPTOM IPYIIIbI, U KAKUE COCANHEHUS
oOpa3yroTcs npu 3ToM? Hanummre COOTBETCTBYIOLUE YPAaBHEHUS pEAKLIUM.
[lepeuncirure KaTUOHBI YETBEPTOM IPYIIIbI, IPOSBISAIOIINE OKUCIUTEIbHO-BOCCTAHOBH-
TeNbHbIE CBOMCTBA. Kak JIeHCTBYeT IpynmnoBOi peareHT Ha 3TH HOHbI?

HanummTe B HOHHOM BHJI€ ypaBHEHHE peakiuy okuciaenus Cri* mepokcuaoM Bogopoaa
B LLIETIOYHOM Cpelie.

Kaxkoit u3 KaTHOHOB YETBEPTOU IPYIIIbI OKpALLIEH?

Kakyto ciennpuieckyro peakiiiio UCIONb3YIOT Uit 00HAPYKEHUS] KATHOHOB
xpoma(LLl)?

KakoB 1Bet xpomar- u AuxpoMar-uoHoB? Hanuimre ypaBHEHHE peakuu UX B3auM-
HOTO IIepexo/a.

Jli1a 0OHapyeHHUs! KaKOro KaTHOHA YETBEPTOM IPyIIIbl HCIOJIb3YIOT OpraHMYeCKUid pea-
TeHT anu3apuH?

Jli1a 0OHapyeHUs! KaKOro KaTHOHA YETBEPTOM IPyIIIbl HCIOJIb3YIOT OpraHMYeCKUil pea-
TEHT JAUTHU30H?

HazoBure rpynmnoBblie peareHThl Ha KATHOHBI MIATOW U MIECTON aHATTUTUYECKUX TPYIIIL.
[Tepeuncnnre KaTHOHBI, BXOAAIINE B COCTAB ATUX I'PYIIIL.
Kakwue anemMeHTbl, KaTHOHBI KOTOPBIX BXOJAT B COCTaB MATOM IPYIIIbL,
IIPOSIBIISAIOT IEPEMEHHYIO CTETIEHb OKUCIICHUA?
Kakwue aneMeHThl, KaTHOHBI KOTOPBIX BXOAST B COCTaB IIECTON IPYIIIbL, TPOSBIISIOT

MEPEMEHHYIO CTETIEHb OKUCIICHUS?

39. Hanumure B MIOHHOM BUJ€ ypaBHEHUS peakuuil B3aumonencTBus: a) coiu xenesza(ll) c
rexcarmanodepparom(I1l) kanus; 6) comu xenesza(lll) ¢ rekcanmanodepparom(ll) kanus. B ka-
KOU cpejie MPOTEKAIOT 3TH PEaKIINH?

40. ChopmynupyiiTe NPUHIUIBI aHATUTUIECKON KIIaCCH(PUKAIMU aHHOHOB.

41. HazoBuTe TpynmnoBbie peareHTsl B KIIaCCU(PUKAIIMH AHUOHOB T10 CITIOCOOHOCTH 00Pa30BBI-
BaTh MAJIOPACTBOPUMBIE COSTUHEHHUS U 110 CIIOCOOHOCTH MPOSIBIATH OKUCIUTEIHFHO-BOCCTAHO-
BUTEJIbHBIE CBOWCTBA.

JK3aMeHAMOHHbIE BONPOCHI
KadyecTBeHHBIN aHaIN3

1. IlpenmeT 3aa4u 1 METOJBI AaHATUTUYECKONW XUMUHU. KauecTBEHHBIN U KOTUYECTBEHHBIN aHa-
m3. OCHOBHBIE ATAIbl Pa3BUTHSI aHATUTHYECKOW XHUMUH.

2. Knaccuguxanus MeTo/10B aHaJIN3a 10 CIEeTYIOLUUM IPU3HAKaM: a) 110 arperaTHOMY COCTOSIHUIO
aHAJM3UPYEMOT0 O0BEKTA U MPOAYKTA PEAKIINH; 0) 1O KOJIMYECTBY UCIIOJIB3YEeMOTO BEIIECTBA; B)
10 TEXHUKE BBITTOJHEHUS U U3MEPEHUS Pe3yIbTaTOB aHAIIN3A.

3. Knaccuduxkanus peakrusos o unucrore. Ctanaaptel [OCT, TVY.

4. UyBCTBUTEIHHOCTh AaHATMTHYECKUX PEAKIIMiA, CIOCOOBI ee BhipaxkeHHus. OTKpPhIBaEMbIif MUHU-
MyM U IIpeniebHoe pa3daBiieHue. Y coBHs OOHApYKEHUsI HEOPTaHUYECKUX HOHOB.
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5. N30uparenbHOCTh M cIeUU(UIHOCTD peakuuil. I'pynmnoBbie 1 4yacTHbIE peakiuu. J{poOHbIil u
CHCTEeMaTUYECKUI METO/Ibl aHaIu3a. [ pynmnoBoi peareHrT.

6. AnanuTHuYecKas Kiaccu(UKaIus KaTHOHOB 110 TPYIIaM: CEpOBOJOPOAHAS (CyabhuaHAs), aM-
MuavyHO-pocdaTHass, KUCIOTHO-OCHOBHAA. OrpaHHUEeHHOCTD JII000H Kilaccu(uKaluu KaTHOHOB
10 FPyIMIaM.

7. KucnoTHo-11e709Hasi CUCTeMa KaueCTBEHHOTo aHanu3a. COOTHOIIEHUE MEXy Kiaccuduka-
LMEN KaTHOHOB B aHAJIM3€E U nepuoandeckon cucremon [[.M. Menneneesa.

8. AHanmutuueckuii curHai. Msmepenue. [lorpemnoctu xuMuueckoro ananuza. O6paboTka pe-
3y/lbTAaTOB U3MepeHuil. CucreMaTndeckue norpemHocTi. CiydyaiiHble TOTPEIIHOCTH.

9. IToaroroBka obOpasma k ananuzy. Cpeanss npoda. OTéop cpeaHeit mpoObl KUIAKOCTH, TBEPIOTO
Tena (OJHOPOAHOTO ¥ HEOJHOPOIHOTO BEIIECTBA).

10. PactBopenue npooOs! (B BOJie, B BOAHBIX PACTBOPAX KUCIOT, B APYTUX PACTBOPUTEINSX), 00pa-
00TKa MpoOBI HACHIIIIEHHBIMU PACTBOPAMU COJBI, TOTAIIA UK €€ CIIJIABICHUE C COJISIMU.
11.Xumnueckoe paBHoBecue. KoHcranTa paBHOBecHs. B3auMOCBsA3b MEK/ly KOHLIEHTPALUEH, CTe-
IIEHbI0 U KOHCTaHTOW auccouuanuu. 3akoH B. OcrtBanbaa. MonHoe npousBeaenue Boasl u pH
pacTBOpoOB. JleficTBUEe OJHOUMEHHOTO UOHA.

12. KonuuecTBEHHOE ONMCAHKUE PABHOBECHBIX MPOLIECCOB B CUIIbHBIX 3JIEKTPOIUTAX. AKTUBHOCTh
1 KO3(hPHUITMEHT aKTUBHOCTH.

13. By(depuble pacTBOpPLI, UX 3HAUEHUE B aHanuse. Turbl Oydepubix cucreM. Berancinenne H' u
pH B pacTBOpax OydepHbIX cMeceil.

14. TIpousBeneHre pacTBOPUMOCTH; BBIBOJ] 001IeH (hopMyInbl. B3auMoCBsI3b MeX Ay pacTBOPUMO-
CTBIO BEIIECTBA U €r0 MPOU3BEACHUEM PACTBOPUMOCTH C Y4eTOM U 6e3 yueTa koddduirenra ak-
TUBHOCTH.

15. IlpousBeneHne pacTBOPUMOCTH; POIIb MIOCTOPOHHUX HOHOB, COIEBON AP DEKT.

16. Ocaxnaenue. GakTopskl, ONPEACISIONINE TOTHOTY OCAXKACHUS, TPUPOIA U KOJIUUYECTBO OCA U~
Tens, MoHHas cuia u pH pactBopa.

17. PacTBOpeHHE 0CAIKOB M MPEBPALIEHUE OJHUX MAJIOPACTBOPUMBIX OCAJIKOB B APYTHE.

18. 'maponus. B3aumMocBs3b MEKy KOHIIEHTPALMEH, CTENIEHbIO0 U KOHCTAHTOM ruipoiu3a. Bei-
BOJI OPMYJI U BBIYHCIIEHUE KOHIIEHTpauii vonos H' u pH.

19. Mcnionp3oBaHue NpOLIECCOB THAPOIN3A IS ONIPENETICHNS U pa3/IEIeHNs HOHOB.

20. BpiOOp OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI ISl KaueCTBEHHOTO OOHapy>KeHUus
MOHOB B pacTBope. [Iprmepsl HCIIoNIb30BaHMsI pEAOKC-PEAKIINI B KAYECTBEHHOM aHAIIU3E.

21. Ucnionp30BaHME KOMIUIEKCHBIX COSIMHEHUM MPU MPOBEACHUN KaYECTBEHHOTO aHAJN3a.

22. Opranuyeckue peareHThl B KaueCTBEHHOM aHanu3e. M30upaTebHOCTh OPraHMYECKUX peareH-
TOB. MackupoBaHHe MEUIAIOINX HOHOB.

23. Paznenenue. Konnenrpuposanue. Kinaccudukaius MeTo10B pas3ieieHuss U KOHIEHTPHPOBa-
Husl. KonnyecTBeHHbIE XapaKTEPUCTUKU pa3AeeHUs] 1 KOHLIEHTPUPOBAHUSL.

24. OcaxxeHNE U COOCAXKICHHUE.

25. DkcTpakuus. Y caoBus HKCTpaKIMK BellecTBa. [[puMeHeHne 3KCTpakiuy B aHAJIUTHKE.

26. Pacmpenenenue BemecTBa Mexay AByMms ¢asamu. KonctaHta U k03¢ (uUIMEHT
pacnpeznenenusi. KoHcTanTa 3KCTpaKIMHU.

27. OCHOBHbBIE KOJMUYECTBEHHbIE XapaKTEPUCTHUKU SKCTPAKIUH (CTETEHb H3BJICYCHMS, (HAKTOp
u3BiedeHus ). Knaccudukamnus 3KCTpaKIMOHHBIX CUCTEM. DKCTPaKLMOHHbBIE XETIaTHbIE CUCTEMBI.

KoJsmmyecTBeHHbI aHAIN3
1. TIIpaBunbHOCTE ¥  BOCIPOU3BOJMMOCTH  PE3YJIHTaTOB  KOJUYECTBEHHOTO  aHaIM3a.
Knaccudukanmst ommOOoK KOIHYECTBEHHOTO aHAJIN3a, CIIOCOOBI UX BBHISBIICHUS.
2. Cratuctuueckas 00pabOTKa W TMpPEACTaBICHHE PE3YJIbTaTOB KOJIMYECTBEHHOTO aHaIn3a
(cpennee apudmMeTnueckoe, OTKIOHEHHE OT CPEIHEro, MUCIEePCHs, CTaHIApPTHOE OTKIOHEHHE,
JIOBEPUTENIbHBIA HHTEPBAJ CPEJIHETO, MOTYIIUPUHA TOBEPUTEILHOIO HHTEPBAJA).
3. HopmanbHoe pacnpenenenue. t — pacnpezeneHue.
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4. OOHapyxeHHE TpPOMaxoB. MeTpoioruyeckas XapaKTepHUCTUKAa METOJO0B aHalu3a 110
IIPABWJIBHOCTH U BOCIIPOM3BOAMMOCTH.

5. CymHocTb rpaBUMeTpUYecKoro ananmusza. OcaxxaaeMasi 1 rpaBUMeTpruecKas popMbl ocaaka.
Be10op ocaaurens, HeopraHuueckue U opranudeckue ocaautenu. OO0mas oleHKa MeToa.

6. TpeboBanus K OcajkaM U rpaBUMETPUUIECKOl Gopme. PacueT Macchl aHATH3UPYEMO TPOOBI
u o0bema (Macchl) ocaautens. ['paBuMerpudeckuid paxTop.

7. Mexanu3Mm o0pa3zoBaHus TBEpAOH (a3bl — TEOpUs KPUCTAILIM3AIMU. Y CIOBUS TOTYYECHUS
ocagka. OcaxxieHue U3 TOMOTE€HHBIX PACTBOPOB.

8. 3arpssHeHue ocajaka: BHIBI COOCAXICHHUS, 3aKOHOMEPHOCTH aJcOpOLMU Ha aMOp(HBIX
0CaJIKax, 3aKOHOMEPHOCTU COOCAKIEHUS Ha KPUCTAIUNIMYECKUX OCalKaXx.

9. CymHocTh THTpHUMETpUYECKOrO aHanmu3a. CrnocoObl MPUTOTOBIECHUS TUTPOBAHHBIX
(cTaHmapTHBIX) PACTBOPOB.

10. ITpuemsbl U METOJIBI TATPOBAHUSI.

11. Nupukaropsl. MHIUKATOPBI KUCIOTHO-OCHOBHOTO TUTPOBaHUs. Teopusi HHAUKATOPOB.

12. Wnrtepsan pH uzmeHeHus okpacku HHIUKATOpoB. [Tokazarens TutpoBanus pT.

13. PabGouune pacTBOpHI B METO/IaX KUCIOTHO-OCHOBHOTO TUTpOBaHMsl. KpuBble TUTPOBaHMSL.

14. VapukaTtopHBle TOTPEIIHOCTH THUTPOBaHUSA. BomopomHas W THUAPOKCHIbHAS OIIMOKH
TUTpoBaHuA. KucioTHas u mienoyHast OIMOKY TUTPOBAHHUS.

15. OcHOBBl METOJOB  OKMCIEHUS-BOCCTAHOBJIEHUA. MCHoibp30BaHME  OKHMCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX peakiMii B KauecTBeHHOM aHaiu3e. Kiaccugukanus MeTo 0B OKHCICHUS -
BOCCTAaHOBJICHUA. Penokc-moTeHnnanel M HalpaBiI€HUE HpoTeKaHus peakuuid. KoHCTaHTHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI U UX CBSI3b C HOPMAJIBHBIMH MOTEHIMAJIAMHU.

16. KpuBble TUTpOBaHHS B METOJaX peAoKkcuMeTpun. OUKCHPOBaHUE TOYKU SKBHBAJICHTHOCTH.
Penokc-nHauKaTopsl.

17. OcamutenpHOE THpOBaHME. XapaKTePUCTHKA M KIACCH(HUKAIMA METOIOB OCaXICHUS.
Peakuuu, nexaiiye B OCHOBE METOJ0B OcaXkieHUs. CXOJACTBO U OTIMYHUE METOJOB OCAXKIEHUS OT
rPaBUMETPUYECKOI0 aHAIN3A.

18. KpuBble TUTPOBaHUS B METOJAX OCAXJIEHUS M UX aHanu3. PakTopbl, BIUSAIOMIME Ha XOJ
KpuBOil THUTpoBaHMs. BuiOop wunaukartopoB. [Ipsmoe u oOpatHoe THTpoBaHue. CrocoObl
(buKCUpoBaHNS KOHEYHOH TOYKM TUTPOBaHMs B apreHToMeTpuu (Meroasl Mopa, dopasrapna,
®asiHca, [Neit-Jlroccaka).

19. Kowmmnekcumerpuueckoe TuTpoBaHue. CymiHOCTh MeToja. TpeOoBaHHMsS K peakLusM B
KoMIuiekcumeTpuu. Knaccudukanuss MeToloB M UX HpHUMeHeHue. TeopeThyeckue OCHOBBI
KoMIuleKcoHoMeTpun. Komruiekconbl. KOHCTaHTBI yCTOMYMBOCTH KOMILJIEKCHBIX COEAMHEHHUU.
VY c10BHbBIE KOHCTAHThI YCTOMYMBOCTH.

20. KpuBble TUTPOBaHUS B KOMIIJIEKCOHOMETPUHU. MeTalloXpoMHble MHAMKATOPBL. CriocoObl
MPOBEJCHUS KOMIUIEKCOHOMETPUYECKOTO0 TUTpOBaHUA. [IprMeprl KOMITJIEKCOHOMETPUUECKOTO
TUTPOBAHUS.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U, UCITOJIb3YEMBIX
B NTPOINECCE OBYYEHUA

HNudopmanuonHbie TeXHOJI0rMU — 00ydeHUE B 3JIEKTPOHHOM 00pa3oBaTeIbHON cpejie ¢
LEJIBIO PacUIMPEHHs 10CTyIa K 00pa3oBaTebHBIM pecypcaM, YBEIMUEHHsI KOHTAaKTHOT'O B3aUMO-
JEVCTBUS C TMPEToIaBaTelieM, TIOCTPOCHUS HHINBUIYATbHBIX TPACKTOPHHA TMOATOTOBKH, OOBEK-
TUBHOT'O KOHTPOJISI U MOHUTOPHHTA 3HAHUN CTY/IEHTOB.

B ob6pa3zoBarenpHOM Tporiecce Mo TUCIHUILIHE HCIOIB3YIOTCS CIeIyIoNue HHPOpMaI-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIIOHEHTaMH OJEKTPOHHOM HH(pOpMalMOHHO-00pa30Ba-
TenpHOM cpenbl BI'TIY:

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

e (CucremMa TEeCTHPOBaHMSA HA OCHOBE eAMHOro mnoptana «HTepHET-TeCTHpPOBaHUS B
chepe obOpazoBanmst www.i-exam.ru»; Co3maHa 6a3a TECTOBBIX 3aJaHUN MO «AHATUTUYECKON
XUMHM» C TIOMOIIBI0 TporpaMMHoro monyis «Tect-KoHCTpyKTop», BKITIOYAIONIETO TECTOBBIC


http://www.i-exam.ru/
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3a/IaHus CICTYIOIINUX THITOB:
- ¢ BBIOOPOM OJTHOTO MPaBUJILHOT'O OTBETA U3 MPEATI0KEHHBIX;
- ¢ BBIOOPOM HECKOJBKHX MPABUIBHBIX OTBETOB U3 MPEIOKCHHBIX;
- Ha yCTaHOBJIEHUE MPAaBUIILHOM MOCIIE0BATEILHOCTH B IPETIOKEHHONW COBOKYITHOCTH;
- Ha YCTaHOBJICHHUE COOTBETCTBUS MEKIY OOBEKTAMHU JBYX MHOMKECTB;
- C KpaTKuM OTBETOM (BBOJI JIIOOBIX CHUMBOJIOB).
e DJIEeKTPOHHBIE OMOIMOTEUHbIE CUCTEMBI;
o MynbTUMEIUUHOE CONPOBOXKICHUE JICKIIUNA U MPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIINHBI /151 UTHBAJIMAOB U JIUI]
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

ITpu oOyueHuM JHIl ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbSl IPUMEHSIOTCS ajar-
THUBHBIC O6pa3OBaT€JIBHLIe TCXHOJIOTMHU B COOTBCTCTBUU C YCJIOBHUAMU, U3JIOKCHHBIMU B pPa3aciic
«Oco0eHHOCTH peanu3alnnu 00pa3oBaTeIbHOM NPOrpaMMBbl ISl MHBAIUIOB U JIUIL] C OTPaHUYEH-
HBIMM BO3MOKHOCTSIMH 3JI0pPOBbSI» OCHOBHOI 00pa3oBaTelbHON MporpamMmbl (HCIOJIb30BAHUE
CHeLHaNIbHbIX y4eOHBIX MOCOOMHM M JUIAKTUYECKUX MAaTepUalIOB, CIIEHUAIbHBIX TEXHUYECKHX
CpeACTB 00YYEHUS KOJUICKTHBHOTO M MHIMBUIYAJILHOTO ITOJIb30BaHUs, IPEIOCTABICHUE YCIYT ac-
CUCTEHTa (IIOMOIIHHMKA), OKa3bIBAIOIIET0 00YYarOIUMCsI HEOOXOAMMYIO TEXHUYECKYHO IIOMOLIb U
T. I1.) ¢ Y4ETOM HHIUBHUIYaJIbHBIX OCOOCHHOCTEH 00YyJatONIIXCsl.

9 CIIMCOK JIMTEPATYPBI U UH®OPMAILIMOHHbIX PECYPCOB

9.1 JIuteparypa

1. Bacunwes, B.Il. Ananutndeckas xumus. JlaboparopHblii mpakTUKyM: y4yeb.mocodue
st By30B / B.I1. Bacunwes, P.I1. Mopo3sosa, JI.A. Kouepruna; non pexa. B.I1. Bacunsena. — 3-¢
u3., crep. — M. : [Ipoda, 2006. — 414 c. (29 3k3).

2. XapuToHOB, I0.f. AHanuTHYecKass XUMUs (aHATUTHKA): y4eOHUK 1U1s BYy30B. B 2 KH.
KH. 1. O6ume teopernyeckre ocHOBBL. KadecTBeHHBIN aHanmu3. — 5-¢ uza. — M. : Beicm. mik.,
2010. - 615 c., mi. (29 7k3).

3. XaputoHoB, }O.4. AHanuTHyeckas XuMus (aHaJIUTHKA): y4eOHUK i By30B. B 2 kH.
KH. 2. KonuuectBeHHbIi aHann3. PU3MKO-XUMHUYECKUE (MHCTPYMEHTAIbHbBIE) METO/IbI aHAJIN3A.—
5-e u3a. — M. : Beicr. mik., 2010. — 559 c., un. (31 3k3).

4.  AxanuTtnueckas xumus : yue0. mocodbue s 6axanaBpoB / T. M. Xaxanuna, H. T
Hukutuna. - 3-e usn., uctp. u goi. - M. : FOpaiir, 2014. (10 3k3.)

5. Bacuibes, B.I1. Ananutnueckast XuMus: y4eOHUK JIJIs CTY/. BY30B, 00 y4aroLUXcsl MO-
XUM.-TexHOJ. cnell. B 2 ku. Ku.1. I'paBumeTpudeckne 1 THTpUMETPHUUECKUE METObl aHaIM3a /
B.II. Bacunwes. — 5-¢ u3n., crep. — M.: [Ipoda, 2005. - 366 c. (28 3k3).

6. Bacuibes, B.Il. AHanuTndeckas XuMusi: ydeOHUK Ul CTY/I. By30B, 00y4aIOLIUXCs 11O
XUM.-TexHOII. cirell. B 2 kH. Ku.2: Ousuko-xumnueckue Meronsl a"ainnsa / B.I1. Bacunses.- 5-¢
u31., crep. — M. : lIpoda, 2005.- 383 c. (28 7k3).

7. Bockpecenckuii, A.I'. COopHUK 3a/1a4 ¥ YIPKHEHUN 110 aHATUTUYECKONH XUMHUH /
A.T". Bockpecencknii [u ap.]. — M. : [Ipocsemenue, 1985. — 176 c. (15 2k3.).

8. OcHoBbl aHanmuTHyeckor xumun. B 2 ka. KH.1. Obmue Bompockl. MeToasl pasnene-
Hus / mox pen. FO.A. 3omoroBa. — M.: Beicmr. k., 1996. — 383 c. (33 ak3).

9. OcHoBbl aHanmuTHUeCKON XUMUH. B 2 kH. KH. 2. MeToapl XUMUYECKOT0 aHanu3a. / moJ
pen. F0.A. 3onoroBa. — M.: Beicm. mik., 1996. — 461 c. (34 3x3).

10. Jlorunos, H.f. Ananutnueckas xumus / H.5. Jlorunos, A.I'. Bockpecenckuii, H.C.
Cononkun. — M. : [Ipocsemenne, 1979. — 480 c. (25 7k3.).

11. Jlypse, 10.1O. CnpaBounuk no ananurudeckoit xumun / F0.10. JIypse. — M. : Xumus,
1989. — 380 c. (1 3K3).

9.2 ba3bl JaHHBIX M HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI

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

2. Karanor o0pa3oBaTenbHBIX HHTEPHET-pecypcoB http://www.edu.ru
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3. [NomynsipHast OMOTMOTEKa XUMUIECKIX DJIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/
4. DnexkTpoHHas oubnmoreka o xumuu MI'Y http://www.chem.msu.su/rus/elibrary/
9.3 DJIeKTPOHHO-0UOJIHOTEYHbIE PecypPChl
1. Polpred.com O630pCMMU/CripaBounuk http:// polpred.com/news.
2. DBC «}Opaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JInst mpoBeieHUsl 3aHATUN JIEKIIMOHHOTO U CEMUHAPCKOT0 TUIIA, TPYNIIOBBIX U UHAUBUIY-
AIbHBIX KOHCYJIbTAIMW, TEKYLIEro KOHTPOJIS W MPOMEKYTOUHOW AaTTECTAlMH HCIOJIb3YIOTCS
ayJIUTOPUH, OCHAIIEHHbIE YUeOHOU MeOeNbI0, ayTMTOPHOM JOCKOH, KOMITbIOTEpOM(pamMu) ¢ ycTa-
HOBJICHHBIM JIMIICH3MOHHBIM CIICIIHATU3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICYeHUEM, KOMMYTATO-
POM /1715l BBIXO/Ia B DJIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY U 3JIEKTPOHHYIO HH(OpMalMOHHO-00pa-
30BarenbHyl0 cpeny BITIY, MyapTUMEAMHHBIMA MPOEKTOPAMH, SKCIIO3UIIMOHHBIMUA SKPAHAMU,
yueOHO-HaTIJHBIMU TOCOOUSIMH (KapThl, TAOIUIBI, MyTbTUMEAUMHBIE IPE3CHTAIUN ).

Jlist mpoBeieHNs MPAaKTUIECKUX 3aHATUH TakKe UcTonb3yeTcs: Jlaboparopus aHamuTHYe-
CKOM XMMUH, OCHAIICHHAs CIEIYIOIIUM 000PYIOBaHUEM:

» KomruiekT Mmebenu ayTuTopHOR

* KoMmmnbrorep ¢ ycTaHOBIEHHBIM JIMIIEH3UOHHBIM CIIELMAIIU3UPOBAHHBIM IIPOTPAMMHBIM
obOecnieuenueM (1 mr.)

* MynbpTuMenuiinelii npoektop (1 mrT.)

* DKCNO3ULMOHHBIN 3KpaH (HaBecHOM) (1 miT.)

* Awnamuzarop AHMOH-7051 (1 mt.)

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

* XuakoctHas xpomaTtorpaduueckas cucreMa ¢ KOHIYKTOMETPUYECKUM JETEKTUPOBa-
HueM «Jlxerxpom» (1 mT.)

* IIpubop ansa monyueHus 0co60 YUCTOM 1e0HN30BaHHOU BOAbI «Bomoneit» (1 mrT.)

« Kommuiekc anmapaTHo-TiporpaMMHBbIN Ha 0aze xpomatorpada «Kpucrtamn 2000M» (1

IIT.)

* Konaykromerp «AHnoH 4120» (1 mmr.)

* Hacoc Bakyymusliii-komnpeccop (muna#) PortlabN86 KTE (1 mT.)

* VYcrpoiictBo ansa ¢punbTpanuu U jnerasanuu pactsopoB AHO-1566 «Phenomenex» (1
IIT.)

* lentpudyra nadoparopuas OITH-4 (¢ poropom) (1 miT.)
» Becsl BJIP-200 (ananutnueckue) (2 mT.)

* Becst BJIP-200T" (¢ rupsimu) (1 1T.)

* Becwst EK-400H (i1 s In)(0,01 r.) (1 mT.)

» Becs Topcuonnsie BT-100 (texanueckue) (1 mit.)

* BrormsokHOM 30HT (1 mIT.)

» Honomep N130 2M.1 (1 mt.)

» Kowmmiekc Bonsramnepomerpudeckuii CTA (1 mt.)

* Muxkpockon MBC-10 (1 mit.)

» IlIxad cymmnbablii (1 mr.)

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

* AxBamuctmmstop (I23-4-2M) (1 mt.)

» Kommekc npobonoarorosku «Tepmoc-skcnpece» TI1 (1 mt.)
* ®otomerp KOK3KM (1 mT.)

* IIpo6ootOopnas cuctema [13-1420 (1 mT.)

*  ®ropomnact npo6oot6. cucrema [19-1320 (1 mT.)

* Hentpudyra (1 mr.)

* Dxkcukatop (2 mr.)

e [Irarus IIJI — 01 «JIABy» (7 mT.)
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* MarnutHas Memanka [1-3-6100 (1 mr.)

» Jlonka «Airymby (1 mT.)

» JlegopyO® (1 mrT.)

* K-t apeomerp yueOHnsbIii (1 mT.)

* Panuarop macnsanbiit (1 mT.)

* DnekrporuuTa (1 mrT.)

* DnekTtporeroBeHTUIsTOp (1 1mIT.)

» IlpunTep nazepusiii (1 mr.)

CamocrosTenbHas paboTa CTyJJCHTOB OPraHU3yeTCsl B Ay TUTOPUAX OCHAICHHBIX KOMITb-
IOTEPHON TEXHUKOH C BBIXOJOM B 3JIEKTPOHHYIO HMH(DOPMAIMOHHO-00pPa30BaTEIbHYIO CpPEIy
By3a, B CIICIUATM3UPOBAHHBIX JIAOOPATOPHUSIX MO TUCIMILUIMHE, a TAKXKE B 3aaxX JOCTyIa B JIO-
kanbHYyI0 ceTb BI'TIY, B mabopaTopuu MCUXO0I0T0-Ie1arornuecKuX NCCASA0OBAaHUHN U JIp.

Hcnons3yemoe nporpamMmmuoe obecrieuenue: 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.

Paspaborumk: [Tanosa JI. I1., kanauaaT XUMHUYECKUX HAYK, JOLIEHT.
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YrBepxkaenue nsmMenenuid u gonoqHenuii B PII nas peanuszanun B 2023/2024 yu. r.

PI1/] oOcyxnena u onobpena amns peanusanuu B 2023/2024 yu4. r. Ha 3aceqanuu Kadeapsl
XuMHH (poTtokosi Ne ot .2023 1.). B PI1JI BHECEHBI ClIeyIOIIME U3MEHEHHS U JIOTIOJTHE-
HUS:

Ne nzmenenus:
No cTpaHHIlBl C KBMEHEHUEM:
cxknrounTs: Bxirounts:




