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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

1. HEJH U 3AJAYU OCBOEHUA JUCIUIIJINHbI:
e ocBOeHMS TUCUMIINHBI:
1. ®opmupoBanue y OakanaBpa NpEACTABICHUN O TEOPETUYECKHX OCHOBaX M MHOT00Opa3uu

AQHAJTMTHYECKUX METO/I0B aHaJN3a.

2. ®opmupoBaHHE CUCTEMHBIX 3HAHUW, HEOOXOIUMBIX B IPAKTUIECKOH JEATEIILHOCTH XUMHUKA
AHAJIMTHUKA WU UCCIICAOBATCIIA I aHAJIM3a IMPOMBIIJICHHBIX, IPUPOAHBIX, OPraHUYCCKUX U
OMOJIOTHYECKUX OOBEKTOB.

3. ToaroroBka OakamaBpoB K Mpo(ecCHOHANEHOMY BBIOOPY aHATUTHYECKOTO METO/a,
06OPYJIOBaHI/I$[, MPUEMOB KAaUCCTBCHHOI'0O W KOJMYCCTBCHHOI'O0 aHalln3a MPUMCHHUTCIBHO K
KOHKPETHOMY OOBEKTY aHaJInu3a.

4. @®opmMupoBaHHWE YMEHHUW BBIMOJIHEHHUS] HCXOJHBIX BBIYMCIEHUN, HUTOTOBBIX pPACYETOB C
WCTIOJIb30BAHUEM CTATUCTHYECKOW OOpabOTKM pEe3ylbTaTOB KOJMYECTBEHHOTO aHAIU3a,
YMEHUH 0QOPMIICHUS IPOTOKOJIOB aHAIIN3A.

3a11aql/1 OCBOCHUA JTUCUMUIIJIMHBI:
1. O3uakomiieHue c MCTPOJIOTUYCCKUMHU OCHOBAMHU XUMHWYCCKOT'O aHAJIM34a, TUIIaMU peaKuHﬁ n

HpOHeCCOB B aHaﬂHTquCKOﬁ XUMHHU, X OCHOBHBIMH SaKOHOMepHOCTSIMI/I;

2. ®opMHupOBaHHE TPEACTABICHUH O CBS3M AHATUTHYECKUX CBOMCTB COCIMHEHHHA C
MOJIO)KEHUEM COCTaBJSIIONIMX MX 3JieMeHTOB B llepuoandeckoi cucreme snementoB J[.M.
Meunneneena.

3. O3HakoMJieHHE C OCHOBaMH M TEOPETHYECCKUMHU, TMPAKTHICCKUMU BO3MOXKHOCTIMU
rpaBUMETPUU, THTPUMETPUH, HHCTPYMEHTAIBHBIX METOJ0B KOJIMYECTBEHHOTO aHAJIN3A.

4, ®opmupoBaHHE TIPEACTABICHHH O COBPEMEHHBIX (DU3UKO-XUMHUYECKUX  METOJaX
KauyeCTBEHHOT'O M KOJIMYSCTBEHHOTO aHaJIM3a.

5. O3HakoMJIeHHE C AHAIMTUYECKUMH BO3MOXHOCTSIMHU DJICKTPOXUMHUUYECKHX, ONTHYCCKUX H
XpoMaTorpaguIecKux METOI0B aHaIH3a.

6. ®dopmupoBaHHE HABBIKOB OOpaOOTKH pE3yIhTATOB KAUYE€CTBEHHOTO M KOJUYECTBEHHOTO
aHaliM3a 1 pacyeTa o SKCIEPUMEHTAIbHBIM JIAHHBIM U MPU BBINOJHEHUN UHAUBUIYATbHBIX
3aJIaHNM.

2. MECTO JUCHHUIIVYIMHBI B CTPYKTYPE OIIOII:

b 1 nucuunmmuel (Moaynu). bazoBas 4acTs.

[lo noruke mNOCTpOEHHS W COJEP)KAHUIO JaHHAs JUCHMIUIMHA CBs3aHA C JPYrUMU
TUCIUIIMHAMUA M3 0a30BOi yactu mpodeccruoHanbHOro mnukia: «Heopranwdeckas XAMHS,
«Matematuka» u «@usuka». [Ipu o0ydeHun HEOOXOAMMBI 3HAHUSA, YMEHHS W HAaBBIKH,
MOJIYyYEHHBIE B COOTBETCTBYIOLUX MPAKTUKYMAX.

3. TIEPEYEHb IIJIAHUPYEMBbBIX PE3YJIBbBTATOB OBYYEHHUSA 11O
JUCHUIVIMHE MOAYJK), COOTHECEHHBIX C IIJIAHUPYEMbBIMU
PE3YJIbTATAMUA OCBOEHUA OCHOBHOM  NMPO®ECCHUOHAJBLHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Brimyckauk OakanaBpuara JOJDKEH 00JafaTh CIEAYIOIIUMU OOIIenpodecCHOHATBHBIMU

KOMITETEHITUSMU:
- cmocoOeH aHaIM3UpOBaTh W HUHTEPHPETHPOBATH  PE3YNbTAaThl  XUMHUYECKHX
AKCTIIEPUMEHTOB, HaOmoAeHu# 1 u3mepennii (OTTK-1)
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- CNIOCOOCH TPOBOAUTH C COOJIIOJCHHEM HOPM TEXHHUKH O€30MacCHOCTH XUMUYECKUN

OKCIICPUMCHT, BKJIIOUasd CHHTC3,

aHaIu3, M CBOMCTBA BEIICCTB U

U3Y4EHHUE CTPYKTYpBI

MaTepHaJIOB, UCCIIE0BaHuUE MPoIiieccoB ¢ ux yuactueMm (OITK-2)
- CHOCO6CH IIPHUMCHATH paC‘-IéTHO-TGOpeTI/ILIGCKI/Ie MCTOAbI IJIA U3YUYCHUS CBOMHCTB BCIIICCTB
U IPOLCCCOB C HMX Yy4aCTUCM C HMCIIOJIb30BAHUEM COBpCMCHHOfI BBIYUCIIUTEILHON TEXHUKHU.

(OTIK-3)

- CIOCOOCH TPE/ICTAaBIATh PEe3yIbTaThl CBOCH pabOTHl B YCTHOM M NMUCBMEHHOU (hopme B
COOTBETCTBUU C HOPMaMU U IIPaBWJIaMH, IPUHATHIMU B ITpodeccuonanbHoM coobmiectse (OITK-

6)

Kon n nammeHoBaHue IlepeyeHb NIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI MO
peanusyemoii AUCHUILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMM
KOMMETEHIIUH JOCTHKEHHS] KOMMETEeHIHit

OIIK 1 - cnocoben | 3uaTh: IIpuMeHeHHE OCHOBHBIX TOJOKEHUM TEOPHUH PACTBOPOB,

aHAJIM3UPOBATH W | yYCHUS O XUMHUYECKOM pPaBHOBECHH, XHMHUYCCKOH KWHETHKE,

WHTEPIPETUPOBATH KaTaymse, aIcCOPOIMK B aHATUTUYECKOU XUMUHU.
pE3yNbTATHI VYmerb: BrpiOupare onTUManbHBIE METOJ KAa4eCTBEHHOTO W
XUMHYCCKHAX KOJINYECTBEHHOTO aHanmn3a BEIIIECTBA, UCIOJIB3YS
IKCIIEPUMEHTOB M | COOTBETCTBYyIOIME  (U3MUECKHE  MpUOOpHl W ammaparhl.
HaOIIOACHUI AHANMM3UPOBATh M WHTEPIPETHPOBATH PE3YIbTATBl XUMHUYCCKUX
SKCIIEPUMEHTOB M HAOIIOICHU I
Baagern:
Merogonorueir BbIOOpa aHATUTUYECKOTO METOJla aHalnd3a B
3aBHCHMOCTH OT aHAJIMTHYECKHX 3a7]a4 U 00BbEKTa aHATN3a.

OIIK-2 - Cmooco6en | 3uaTh: 1) [IpuHIIUIIBI KAYECTBEHHOTO W KOJWYECTBEHHOTO aHaIn3a

MIPOBOJUTH C | OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB.

coOIr0IeHrEM HOpM | 2) MeTopl, IpUEMBbl M CIIOCOOBI BBITIOJIHEHUS XMUMHYCCKOTO H

TEXHUKH 0€30MacHOCTH | (PM3MKO-XMMHUYECKOro aHalli3a Uil YCTAHOBJICHUS Ka4eCTBEHHOIO
XUMHYECKUN COCTaBa U KOJIMYECTBEHHBIX OMPECICHUN.
SKCIEPUMEHT, BKIIo4as | YMeTb:1) CoOuparh mnpocTelinne yCTaHOBKUA IJsl MPOBEACHUs

CUHTE3, aHanus, | 1a00PaTOPHBIX UCCIIETOBAHUIA.

U3Y4YE€HHUE CTPYKTYpPBl U
CBOMCTBa BEIIECTB H
MaTepuasos,
UCCIIeIOBaHUE
MPOLIECCOB C
y4acCTHEM.

Hux

2) TOoTOBUTH W CTaHIAPTU3UPOBATH PACTBOPHI AHATUTHYECKUX
peareHToB.

3) Orbupars cpemHiOl MpoOy, COCTAaBISATH CXEMbl aHAJK3a,
POBOJANTH KAUECTBEHHBIN M KOJMYECTBEHHBINM aHAIN3 BEIIECTB, B
mpelieax HCHOJIb30BAHMUS OCHOBHBIX IPHUEMOB M METOJIOB,
MPElyCMOTPEHHBIX TPOTrPAMMOI

4) IlpoBoauTh paslelieHHe KaTHOHOB W aHHOHOB XUMHUYECKHUMH
METO/IaMHU.

5) PaboTtaTth ¢ OCHOBHBIMH THUIAMH MPHOOPOB, HCIOJb3YEMbIX B
aHaJIn3e (OTO3MEKTPOKOIOPUMETPHI, CHEKTPO(POTOMETPHI,
HOTECHIIMOMETPBI U IIP).

Bananern:1) Metoaukamu aHanm3a (QU3MYECKUX M XUMUYECKHX
CBOJMCTB BEILECTB PA3IMYHON IPUPOIBI.

2) TexHUKOH BBIMOJHEHHUS OCHOBHBIX AHATMTHUYCCKHUX OIeparuii
IIPY KaUE€CTBEHHOM M KOJIMYECTBEHHOM aHAJIN3€ BEIIECTBA.

OIIK- 3 - cmocoben
MPUMEHATh  PacdETHO-
TEOPETHUUYCCKHE METOJIbI
JUIl W3Y4YCHHUs CBOWCTB

3natb:1) OCHOBHBIEC 3aKOHBI, JIE)KAIIHME B OCHOBE aHAIUTHYECKOU
XAUMHH. 3aJ]aud aHAJIMTHYECKOW XUMHM M XHMHWUYECKOTO aHaJIu3a,
MyTH U CIIOCOOBI X PElICHHUS.

2) OCHOBHBIC pa3jieibl AHAIUTHUECKOW XMMHHU, XUMHUYECKOTO U

®dopma
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MI/IHI/ICTepCTBOVHayKPI 1 BBICILIET O 5)6pa30BaHI/Iﬂ PO Dopma
VIbsHOBCKHMIT TOCY1apCTBEHHBII YHUBEPCUTET
@-Pabouast mporpaMma U CIAILIAHEL
BCIUICCTB U MPOLICCCOB C (l)I/I3I/IKO'XI/IMI/I‘-IeCKOFO aHaJij3a.
nux y4aCTuEM C YMeTB:].) HpOI‘HOSI/IpOBaTB PE3YJIbTAThI (1)I/IBI/IKO-XI/IMI/I‘-I€CKOI‘ (8}
HCIIOJIB30BaAaHHEM aHajin3a, Ha OCHOBC TCOPECTUYCCKUX 3HAHHH.
COBPEMEHHOM 2) IlpoBOIUTH DJIEMEHTApHYK CTATUCTHYECKYHD 00pabOTKy
BBEIYHCIIUTEILHOM OKCHICPUMCHTAJIbHBIX JAHHBIX B XUMHWYCCKUX SKCIICPUMCHTAX.
TCXHHUKU. 3) HpI/IMerlTI) MMOJIYYCHHBIC 3HAHUA JId aHAJIM3a IMPOMBIINIJIICHHBIX,

IPUPOJIHBIX, OPTAaHUYECKUX U OMOJIOTHYECKUX OOBEKTOB.

Buagerb: HaBbikaMM BBINOJHEHHS MCXOJHBIX BBIYMCICHUH,
UTOTOBBIX  PacyeToB C  HCIMOJb30BAHUEM  CTATUCTUYECKOU
00paboTKH Pe3yabTaTOB KOJUYECTBEHHOTO aHAIN3a.

OIIK-6 - Cnocoben | 3uath: DyHIaMEHTAIBHBIE XUMHUYECKHE TIMOHATHS. MeTo sl
MIPEJICTaBISATh MaTeMaTHYeCKON CTATUCTUKH.
pe3yJIbTaThl cBoeil | Ymern: IlpencraBnarh pesynbrartel cBoed pabOThl B YCTHOM U

paboTel B YCTHOM U | NUCbMEHHOM (popMe B COOTBETCTBUM C HOpMaMU M INpaBUIIAMH,
MUCbMEHHOW (dopMe B | IPUHATHIMH B IPOPECCUOHATHLHOM COOOIIECTBE.

COOTBETCTBUU c | Bmagerb: HaBbikamu paboTel ¢ mNpocTeHmMMU MpuUOOpaMu U
HOPMaMH{ M IpaBHJIaMH, | HABBIKAMU 110 IOCTAHOBKE U MPOBEICHUIO aHAIH3a.

MPUHATHIMU B
po¢heCcCuOHATBPHOM
cooOLIeCTBE.

4. OBIIASA TPYJOEMKOCTD JUCHUIIJIMHbBI

4.1. O0beM JUCHHUILUIMHBI B 3a4eTHBIX equHuNax (Bcero) 19 3ET
4.2. Ilo Buaam yueOHO# padoThl ( B yacax): 684

Kosmn4yecTBo 4acoB (popma o0yueHust OYHas )
Bupa yyeOHo# padoThl Bcero no B 1.4. mo cemecTpam
IUIAHY g 4
1 2 3 4
KonraktHas pabota
0Oyuaomuxcs ¢ 472 216 256
MpernojaBaTesieM B
cooTBeTCcTBUHU € YII
AyaUTOpHBIC 3aHATHS: 472/336 216/144 256/192
JIEKLIUA 136 12 64
CemuHapsl 1 168 72 96
MIPAKTUYECKHUE 3aHITH
JIaGopatopHsble 16 72 96
paboTHI,
MPAKTHUKYMBbI
CamocrosiTenpHas 140 72 68
pabota
dopma TeKyIIero TECTHUPOBAHUE, TECTHUPOBaHUE, TECTUPOBaHUE,
KOHTPOJISl 3HAHUH U KOJUIOKBHYM KOJUIOKBUYM, OTYET MO0 | KOJUIOKBUYM, OTYET MO
KOHTPOJISt OTYET 10 naboparopHoit pabote, | nabopaTopHO paboTe,
CaMOCTOSITEIbHOU nabopaTopHOI
paboTHI: pabore,
TECTHUPOBAHUE, KOHTP.
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paboTa, KOJUIOKBUYM,

pedepar u ap. (He
MEHee 2 BUJIOB)

Kypcosast pabota

KypcoBasi paboTa

Buer 9K3aMEH 9K3aMEH
MIPOMEKYTOUHOM 72 36 36
aTTECTAIlMH - DK3aMeH

Bcero gacos 1o 684/336 324/144 360/192

JUCIHUITIIINHE

4.3. Conepxanue THCHMILINHBI (MoayJisi.) Pacnpenesienue 4acoB o reMaM M BUJIaM

yueOHO# padoThbI:
®opma o0ydeHHus: o0yHas

Buabl yueOHbIX 3aHATHIA dopma
AyIMTOpHBbIE 3aHATHUSA 3anar TEeKYIIEero
Ha3zBanmue B IIpakTuue | JlaGopato s B | Camocr | gontpos
pas3aejaoB U TEM cero CKHue PHbIE HHTEp OATETLH 3HAHUH
Jleknuu AKTHB ast
3aHATHS, | PadoThLIp .
CEMHUHapPbI AKTHUKYMbI Hou paﬁOTa
dopme
1 2 3 4 5 6 7 8
Pa3znen 1. O0mme TeopeTnyecKue OCHOBbI AHAJIUTHYECKOH XUMUM. XUMUYECKHE MeTObI
aHaJIM3a
1. Benenue B 18 6 - 8 8 4 TECTUPOBA
MpeaMET HUE
aHaJIUTHYECKas
XuMHusA. MeToanl
pasneneHus u
KOHIIEHTPUPOBAHU
sl BEIIECTB B
aAHAITUTUYECKON
XUMUU.
2. 'ereporeHnnbie 52 16 8 12 20 16 TECTUPOBA
paBHOBECHS B HUE,
CUCTEME 0Ca/I0K- KOJUUIOKBU
HAaCBIIIECHHBIN yM
pacTBop
MaJIOPaCTBOPUMOTO
ANEKTPOJIUTA U UX
poib B
AHAJIMTUYECKOU
xumun.KauectBeHH
bII aHAJIN3.
3. Kucnotso - 34 10 12 - 12 12 TECTUPOBA
OCHOBHbBIE HUE,
paBHOBECHS B KOJUJIOKBU
aHATUTHUYECKOMN yM
XUMUHU.
4. KoMmnekcHbie 10 4 2 - 2 4 TECTUPOBA
®dopma 5u3 75




MI/IHI/ICTepCTBOVHayKI/I 1 BBICILIET O 5)6pa30BaHI/I}I PO Dopma
VIIbSIHOB CKHIt TOCyJapCTBEHHBIM YHUBEPCUTET
®-Paboyas mporpamMma JUCIHHUILIHHBI
COCIMHEHUS B HUE,
AHAIIMTUYECKOU KOJUIOKBH
XUMUHU. yM
5. PaBHoBecue B 14 4 4 - 4 6 TECTUPOBA
OKUCITUTEIHHO- HUE,
BOCCTaHOBUTEJIbHBI KOJUUIOKBHU
X CHCTEMax. yM
5. KonmuecTBeHHBIH 22 6 6 4 10 6 TECTUPOBA
aHaJu3. HUE,
I'paBumeTpus. KOJUIOKBH
yM
/. Turpumerpuueckue| 138 26 40 48 88 24 TECTHPOBA
METO/Ibl aHAJTN3A. HUE,
KOJIJIOKBHU
yM
Bcero B 3 cemectpe | 288 72 72 72 144 72
Pasnen 2. UHcTpyMeHTANbHBIE ((PU3HKO-XUMHYECKHE) METOABI AHAJIN3A.
1. O6mas 8 2 - - - 6 TECTUPOBA
XapaKTEPUCTHKA HUE,
(h13.-XUMHYECKIX KOJIJIOKBHU
METOJIOB aHAJIN3A. yM
2. TECTUPOBA
DiekTpoxumudeckue | 142 30 46 42 88 24 HUE,
METO/IbI AaHAJIA3a KOJUIOKBU
yM
3. OnTrueckue 124 22 40 42 82 20 TECTUPOBA
METO/Ibl AaHAJIN3A. HUE,
KOJUIOKBU
yM
4, TECTUPOBA
Xpomatorpapuueck| 30 6 8 6 14 10 HUE,
Y€ METO/bl aHATIN3A. KOJUIOKBU
yM
5. 14 2 2 6 8 4 TECTUPOBA
Kunernueckuemero HUE,
JIbl aHAJIN3A. KOJUUIOKBU
yM
6. CoBpemeHHOE
COCTOSIHUE U 6 2 - - - 4 TECTUPOBA
MEePCIEKTUBBI HUE,
pa3BUTHUA KOJUUIOKBU
aHATUTHYECKOHN yM
xuMuu. OCHOBHBIE
0OBEKTHI aHATIHN3A.
Bcero B 4 324 64 96 96 192 68
cemecTpe
Uroro 612 136 168 168 168 140
®dopma 6u3 75
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5.COAEP KAHUE JUCIHNJINHBI

Paznesn 1. O0mue TeopernyeckHe OCHOBBI AHAJIMTHYECKOH XMMHMU. XHMHYeCKHe
MeTOo/Jbl AHAJIHN3A

Tema 1.BBegenue B mnpeaMer aHaauTH4Yeckasi XuMusA. MeToabl pa3jejieHUs] M
KOHLIEHTPHUPOBAaHUS BelleCTB B AHAJINTHYECKONH XMMMH.

Ananumuyeckaa Xumus U XuMudeckuil aHanu3. 3a7add U METOJbl aHATUTHYECKON
xuMuH. OCHOBHBIE pa3/ieiibl COBPEMEHHON aHATUTHUYECKOM XMMHMM. MeToJ aHaiu3a BEIlecTBa,
OCHOBHBIE XapaKTEPUCTHKU METOJOB aHaiu3a. Meroauka aHanu3a. Buael u  stansl
aHann3a.KauecTBEHHBII UM KOJMYECTBEHHbIN  aHamu3. XUMHUYECKHE, (U3NYECKHE U
OMOJOrMYecKHe METOJbl aHanmu3a. Makpo-, MHKpO- M yiabTpaMmHKpoaHanu3. (OCHOBHbIE
TpeOOBaHUs K METOJAM aHajIu3a: Ipeaen oOHapyKeHUus, U30MpaTeIbHOCTh, CHEIU(PUUYHOCTD,
MIPaBUIIBHOCTh, BOCIIPOU3BOUMOCTD, SKCIIPECCHOCTb.

Ananumuueckue RNPU3HAKU  eeuwyecmeé U aHaiumuueckue peaxkuyuu. TUrbl
AQHAIMTUYECKUX PEaKIUd W PEeareHTOB. XapaKTePUCTHKA YYBCTBUTEIBHOCTH aHATMTHUYECKUX
peakumii (mpenenbHOEe paszOaBlieHHWe, TIpeAesibHAas KOHIICHTPAIUs, MHHHUMAIbHBIA 00BbeM
MpesielbHO pa30aBIeHHOTO pacTBOpa, IMpenen OOHapyKeHHUs, MOoKa3aTelb YyBCTBUTEIBHOCTH).
CriocoObl MOBBIIIEHUS! YYBCTBUTEIBHOCTH U U30MPATEIbHOCTH METOIOB.

Memoowvl obnapyxscenun u udoenmugukayuu 3ana4n U BIOOP METO/1a OOHAPYKEHUS U
UICHTUPUKAIIMN XUMUYECKHX coenuHeHud. WaeHtudukanuss aToMOB, HMOHOB U BEIIECTB.
JpoOHBIi 1 cucTeMaTnyeckuil aHanu3. OuU3nueckue MeToabpl OOHAPYKEHHS W UICHTU(DHUKAITIN
HEOPraHMYECKUX M  OpPraHWYeCKUX BelecTB. MUKPOKPUCTANIOCKOIMYECKUN  aHaNu3,
MUPOXUMHUYECKUN aHaimM3 (OKpalllMBaHWE IUIAMEHHM, BO3TOHKAa, O0Opa3oBaHUE TIEPJIOB).
Kanenbuplii aHanmu3. AHaIM3 pacTUPAHUEM IOPOMIKOB. XpoMmaTorpaduyecKue METObI
KAueCTBEHHOI0 aHalu3d. OKCIPECCHBIM KAauyeCTBEHHBbIM aHaIM3 B 3aBOJCKMX M IOJIEBBIX
ycnoBusx. [Ipumepsl NpakTUYECKOro MPUMEHEHUSI METOI0B OOHApYKEHUs

IIpob6oomoop u npooonoozomoexa. OCHOBHBIC CTad XMMHYECKOTO aHaimm3a. Beioop
MeToZla aHamM3a M CocTaBleHMe cxeM aHammza. lloaroroBka oOpasuna K aHaiu3y.
[IpencraBuTenbHOCTH MPOOBI; MpoOa U 00BEKT aHanu3a; mpoda W MeTo] aHanuza. DakTophl,
00yCIIOBJIMBAIOIIME pa3Mep U Crocod 0TOOpa MmpencTaBUTENIbHONW MpoObl. CIIocoObl MOTydeHHS
MPE/ICTaBUTENBbHON MpOOBI TBEPABIX, KHUAKHUX M Ta3000pa3Hbix BemecTB. Otbop mpod
TOMOT€HHOTO U TE€TePOreHHOTO COCTaBa. YCTPOMCTBA M MPUEMBI, HUCIOJIb3yeMble MPH 0TOOpe
po0; nepBu4Hast 00paboTka u xpaneHue mpo6. OcHOBHBIE cIOCOOBI MepeBoia IpoOsl B popmy,
HEOoOXOIUMYI0 Uil JaHHOTO BHJIA aHajiM3a: PAacTBOPEHHE B PA3NMYHBIX CpeAax; CIEeKaHue,
CIUTIaBIIEHUE, Pa3JIOkKEHHUE MO/ ACWCTBUEM BBICOKUX TEMIEpPaTyp, AaBICHUS, BHICOKOUYACTOTHOTO
paspsaa; KOMOMHUPOBAHUE PA3IUYHBIX MPHEMOB; OCOOEHHOCTH Pa3NIOKEHUS OPraHMYECKUX
coenuHeHuil. CnocoObl yCTpaHEHUs W ydyeTa 3arps3HEHUM M MOTepbh KOMIIOHEHTOB IIpH
IPOOONOArOTOBKE.

Tunvi xumuueckux peakyuil U nPOYECcos 6 AHANUMUYECKOU XUMUL

OCHOBHBIE TUIIBI XUMHUUYECKUX PEaKUUd B aHAIMTUYECKOW XMMHUHU: KUCIOTHO-OCHOBHBIE,
KOMIUIEKCOOOpa30BaHMs, OKHUCICHUSA-BOCCTAHOBJIECHHUS. VIcmonb3yeMble MpoIecChl: OCaXKaeHue-
pacTBOpeHHe, SKCTpakuus, copOuus. KoHCTaHThl paBHOBecHs peakUUil M IPOILECCOB:
TepMOJUHAMUYECKAsl, KOHIIEHTPALIMOHHAs M YCIOBHAasg KOHCTaHThl paBHOBecus. CocTosiHuE
BEILIECTB B UICATIbHBIX U pealbHbIX cucTeMax. CosbBaTanusi, MOHU3ALUs, JUCCOLIHAIIHUS.

CkopocTh peakimii B XUMUYECKOM aHanu3e. beicTpeie U MeqyieHHble peakiuu. GakTopsl,
BIUSIONIME Ha CKOpocTh. Karamu3aToppl, WHTHOUTOPBL. ABTOKATAIUTUYECKHE PEAKIIUU.
[Ipumepbl yCKOpeHHs W 3aMEUIEHHs peakUud M IPOLECCOB, MCIOIb3YEMBIX B XMMHUYECKOM
aHaJIn3e.

Opzanuueckue peazenmul 6 XUMUYECKOM AHAIU3E

®dopma Tu3 75



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

OynKuoHanbHO-aHanuTH4eckue rpynmnbl  (DAIL). Brusaue o0meil  cTpyKTypbl
OPraHMYeCKUX PEarcHTOB Ha MX CBOMCTBA. MCHOJb30BaHHE TEOPHUM AHAIOTHUH U «MITKHX» U
(OKECTKUX» KUCIIOT U OCHOBAHUH JJIsl OOBSICHEHUH JEMCTBUSI OPraHUYECKUX PEareHTOB.

OcCHOBHbBIE THUIBl COEAMHEHUH, OOpa3yeMbIX C Y4aCTUEM OPraHUYECKHX pPEareHTOB.
Xenarbl, BHYTPUKOMIUIEKCHBIE  COCOUHEHMS. BaxXHeWllne OpraHuvyecKue  pearcHThl,
IIpUMEHsSIEMblEe NIl OOHApy)KEHUS U OIpENEIeHHUs HOHOB METaIOB, JUIsl MAaCKUpPOBaHUS U
JIEMAacCKUpPOBaHUA, pa3jeieHus. BO3MOXXHOCTH HCIIOJIb30BAHUS OPraHMYECKUX pPEarcHTOB B
Pa3IMYHbIX METOJIaX aHAIN3a.

Memoowt pazdenenusn u KOHUEHMPUPOBAHUA GEULECME 6 AHATUMUYECKOU XUMUU.
OcHoBHble  mMOHATHS  (pa3jeneHue,  KOHLIEHTPUpOBaHUE,  KOAPPUIMEHT  ((akTop)
KOHLEeHTpUpoBaHus). (OCHOBHBIE METOJbl pa3leleHUs U KOHUEHTPUPOBAHUS (METOIbI
WCTIapeHusl, SKCTPaKIKs, n3buparenpHas aacopOIusi, OTTOHKA (TUCTUIUISIINS, BOTOHKA), 30HHAs
IJIaBKa, JJEKTPOXUMHUYECKHE M XpoMaTorpauyeckue MeETOJbl), MX pOJib B XUMHUYECKOM
aHaJuse.

Bei6op MeTonoB pasgeneHuss M KOHLEHTpupoBaHus. CodeTaHHe METOJOB pas3fefieHus u
KOHLIEHTPUPOBAHUsI €  METOJAAMM  OIpejAeieHus; Truopuanbie  MeroAbl.  OCHOBHbBIE
KOJIMYECTBEHHBIE XapaKTEPUCTUKH METOAOB pa3/iefieHUs] U KOHLIEHTPUPOBAHHUSI.

Memoowt ocarxcoenusn u coocaxcoenun. I IJpumeHeHne HEOPraHMYECKNX U OPraHUIeCKUX
peareHToB Juisd ocaxaeHus. CrnocoObl pa3efieHusl MyTeM YCTaHOBJICHUS Pa3IMYHbIX 3HAYCHUIN
pH, oOpa3oBaHuMs  KOMIUIEKCHBIX  COEIMHEHUH UM  NPUMEHEHHUS  OKUCIHUTEIbHO-
BOCCTaHOBUTEJBHBIX peakiuil. ['pynmnoBbie peareHTHl M MperbsBIsSeMble K HUM TpeOOBaHMUSI.
XapakTepuCTUKHU MaJIOpPACTBOPUMBIX COCAMHEHUM, HauboJiee 4acTo MCIOJIb3YEeMbIX B aHAIU3E.
KoHneHTprpoBaHne MHUKpPO3JIEMEHTOB COOCAKJIECHUEM Ha HEOPraHWYECKUX M OPraHUYECKHX
HOCHUTENAX (KOJIJIIEKTOPAX).

Memoowvt Ixkcmpakuyuu. TeopeTHYECKHE OCHOBBI METOJOB. 3aKOH paclpeleseHus .
Knaccudukanust SKkcTpakIMOHHBIX MpoieccoB. CKOPOCTh SKCTPAKIUU. THITBI SKCTPAKIIMOHHBIX
CUCTEM. YCIIOBHS SKCTPAKIIMM HEOPraHWYECKUX U OPraHUYECKHX COEIMHEHMU. Peskcrpakums.
[Ipupona m xapakTepUCTHMKa S3KCTpareHTOB. Pa3neneHue 37€MEHTOB METOJOM 3KCTPAKIUU.
OKCTpaKIMOHHOE paBHOBecue. 3akoH pacnpenenenus Hepucra —IllunoBa. Koncranta
pacupenenenusa. CreneHb wu3BieyeHus. @DakTop pasgeneHuss [ABYX BEIIECTB. Y CIOBHUS
pazzenieHus IByX BellecTB. BiusHue pa3nuyHbix (aKTOPOB Ha MPOIECCH SKCTPAKIMU: 00beM
JKCTpareHTa, 4ucio dKcrpakuui, pH cpenpl m T.1. OCHOBHBIE OpPraHUYECKUE pPEATrEHTHI,
WCIIOJIb3YEMbIEe JJIA PA3LCICHUS 3JIEMEHTOB METOJIOM 3KCTpakiuu. CeleKTUBHOE pa3/eiieHue
AJIEMEHTOB METOJOM MOJ00pa OpraHMYecKuX pacTtBopuTeneil, uamenenus pH Boanoil (aswbl,
MackupoBaHHs U jAeMackupoBauus. [Ipubopbl mis skcrpakiuu.llpuMenenne skcTpakuuud B
AHAJIMTUYECKON XUMUU.

Memoowt évidenenusn, pazoeieHus u KOHYeHmpuposanus. Paznenenne conocraBUMbIX
KOJIMYECTB DJIEMEHTOB M OTJEICHHE MallbIX KOJUYeCTB OT Ooibmux. OAHOCTyNEHYaTble U
MHOTOCTYIEHUYaThle Mpouecchl pasaeneHus. Koncrantel pacrpenenenus. KoadpduumeHt
pactipenenenus.  Crenenbp  u3BiedeHus.  Koapduument  paznenenus.  KoapduumeHt
KOHIICHTPUPOBAHUSL.

Tema 2.I'eTreporeHHble paBHOBeCHSI B CHCTEME OCA/0K-HACBHIIICHHBI PacTBOP
MaJIOPACTBOPHUMOIO0 JIEKTPOJIHUTA U UX POJIb B AHATUTHYECKON XUMMH.

Ilpouyeccor ocarxcoenus u coocaxncoenua. Ilonarue o npupojie 0Opa3oBaHUs OCAJIKOB.
Ocanxu u ux cBoictBa. Cxema oOpasoBaHus ocajka. Kpucrammueckne u aMmop(HbIe OCaIKu.
VYcnoBus MONyYyeHHs] KPUCTAIUIMYECKMX M aMOPQHBIX OCaJIKOB. ['OMOTeHHOE oOcaxIeHHe.
3aBUCUMOCTb CTPYKTYpbl OcCaJka OT €ro HWHAUBUAYAIbHBIX CBOMCTB (pacTBOPUMOCTH,
MOJISPHOCTH MOJIEKYJI) M YCIIOBUHM OCax/1eHUs (KOHIIEHTPAIUK OCaXAaeMOro HOHA M OCauTels,
COJIEBOTO cocTaBa pacTBopa u pH, Temmeparypsl). 3aBUCUMOCTb (POPMBI OCaJKa OT CKOPOCTH
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o0pa3oBaHusl MEPBUYHBIX YacTULl MX pocrta. [lomydyeHne W TpOMBIBAaHUE OCaIKOB. BrusHue
pa3nuyHBIX (PAKTOPOB HA TOJIHOTY OCAXJACHHUS OCAIKOB M WX pacTBopeHHe. CrapeHue ocajxa.
[IpuunHbl 3arps3HeHHst oOcajka (COBMECTHOE OCAXKIECHHME, COOCAXJAEHUE, IOCIeaAyIoulee
ocaxnaenue). Kimaccudukanus paznmuyHbIX BUIOB COOCAXKICHUS (aacOpOIusi, OKKIIIO3MS,
nzomMopdusm). [lonoxurenbHOE U OTPULIATENFHOE 3HAUEHUE SBJICHHUS COOCAK/ICHUS B aHAIU3E.

PactBopumocTs. CriocoObl BBIpaKEHHUS PACTBOPUMOCTH MaJOPaCTBOPUMBIX CHUIIbHBIX
AN1eKTpoJIUTOB. DAKTOPBI, BIUAIOIIME HA PACTBOPUMOCTh OCAJKOB: TEMIIEpaTypa, MOHHAs CUIIa,
NEUCTBUE OJHOMMEHHOIO MOHA, PEaKUWH IPOTOHU3ALMH, KOMILIEKCOOOpa30BaHMs, OKHUCIICHUS-
BOCCTAHOBJIEHHS, CTPYKTYpa U pa3Mep YacTHII.

PaBHoBecue B cucteme pactBop - ocanok. [lpousBeaeHue pacTBOPUMOCTH
MajopacTBOPUMOTO CHIJILHOTO AJIEKTPOJIUTA. Y CIIOBUS 00pa30BaHusl 0CaJKOB MaJIOPaCTBOPUMBIX
CWJIBHBIX JJIEKTPOJIUTOB. JlpoOHOE ocakaeHue M JIpoOHOe pacTBopeHue ocankos. IlepeBon
OJIHUX MaJIOpPACTBOPUMBIX 3JIEKTPOJUTOB B Jpyrue. BiausHue MOCTOPOHHUX 3JIEKTPOJIUTOB Ha
pacTBOPUMOCTh  MaJIOPACTBOPUMBIX ~ CHJIBHBIX  JJIEKTPOJUTOB (JOOABOK DBJIEKTPOJMUTA C
OJIHOMMEHHBIM HOHOM, J00aBOK HOCTOPOHHETO (MHAU(PQPEPEHTHOr0) AIEKTPOJIUTA. JEHCTBUE
OJIHOMMEHHOTO  HMOHA, pPEaKIUH MPOTOHM3AIMH, KOMIUIEKCOOOPa30BaHMS, OKHCIIEHUS-
BOCCTaHOBJIEHUS, CTPYKTYpa U pa3Mep YacTHll.

Teopemuueckue ocHoebl Kauecmeenno2o ananuza. Kiaccuduxamuss MeToI0B
KayeCcTBEHHOTo aHanu3a (ApOoOHBII M CHCTEeMaTHYECKUH, MaKpo-, MOJIYMHUKPO-, MHKpPO-,
yIbTPAMUKPOAHAIN3). AHAIUTUYECKUE PEAKLUU M PEareHThl, UCIOJb3yeMble B KaU€CTBEHHOM
aHanuze (cnenuduueckue, ceJeKTUBHBIC, TpyNoBbie). Vcnob30BaHne KaUYeCTBEHHOTO aHalu3a
B XMMHYECKOM aHaJIU3E.

KauecTBeHHBIN aHaIN3 KATHOHOB M aHUOHOB. AHaJIUTHUYECKas KilacCu(UKalus KaTHOHOB
1o Tpymnmam: cepoBoAopoaHas (CynbuaHas), KHUCIOTHO-OCHOBHAs, amMMmuadHo-(ocdarHas.
OrpaHnr4eHHOCTH 10001 Kiaccu(UKaIuy KaTHOHOB 10 TpymmaM. JIpoOHBII U CUCTEMaTHIECKUI
aHau3.

Kucnorno-ocHoBHas kinaccudukanus KaTHOHOB 10 rpynnam. CucTeMaTuyecKuil aHalu3
KaTHOHOB MO KHCJIOTHO-OCHOBHOMY METOJY. AHAJIUTHYECKHE PEaKIUU KaTHOHOB Pa3IMYHBIX
aQHAJIUTUYECKUX TPYIIIL.

KauecTBeHHbIl aHAIM3 aHHOHOB. AHAJIUTUYECKas Kilaccu(UKalys aHHOHOB TI0 TPyIHIam
[0 CHOCOOHOCTH K OOpa3oBaHHUIO MaJIOPACTBOPUMBIX COEIMHEHUH, IO OKHCIUTEIbHO-
BOCCTAaHOBUTEJbHBIM  CBOMCTBAM.  AHAJIWTUYECKHE  pPEAaKIMM  aHHOHOB  Pa3jIMYHBIX
aQHAIMTUYECKUX Tpymi. MeToibl aHaIu3a CMECe aHMOHOB Pa3IMYHBIX AaHATUTUYECKHUX TPYIIIL.

Tema 3. KucJIOTHO - OCHOBHBbIE PABHOBECHSI AHAJTUTHYECKOM XMMHUM.

Kucnomnuo-ocnosenvie peaxyuu. CoBpeMEHHbIE TMPEACTABICHUS O KHCIOTaxX U
ocHoBanusix. Teopus bpencrema-Jloypu. PaBHOBecue B cucTeMe KHUCIOTa - CONPSHKEHHOE
OCHOBaHUE - pacTBOpuTENb. KOHCTaHTHI KHUCIOTHOCTM M OCHOBHOCTM M HMX IIOKa3aTelu.
[ToBeneHue MEKTPOIUTOB U HEANEKTPOIUTOB B PACTBOPAX.

Teopus Jlebas-Xrokkens. OOmias KOHLEHTpAlUs W aKTUBHOCTb HOHOB B PAacTBOpE.
Koadduuuents! aktuBHocTu. MoHHas cuna pactBopa. BiusHue MOHHOM cuibl pacTBOpa Ha
KO3 PUIIMEHTH aKTUBHOCTH HOHOB.

Boruncnennss pH pacTBOpOB KHCIOT M OCHOBAaHMM, MHOTOOCHOBHBIX KHCJIOT H
OCHOBaHUM, CMECH KHCJIOT U OCHOBaHMI.

KucnorHele 1 OCHOBHBIE CBOWCTBa pactBopureneil. [Iporonntnyeckue paBHOBECHS B
Boje. KoHcraHTa aBTOomporonusa. BnusHMe npupoabl pacTBOPUTENS HA CHILy KHUCIOTHI U
ocHoBaHus. Husenupyrommit u quddepenunpyrommii 3pGexTsl pacTBOPUTEIIS.

KucnoTHO-0CHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX CUCTEMAX.

I'mnpomms. KoncranTa u crenens ruaposmsa. Beruricnenue 3HaueHnii pH pactBopoB coseit
MOJIBEPIIIMXCST THAPOIN3Y (THAPOJIM3 aHMOHA CiIaboi KHCIOTHI, TUAPOIM3 KaTHOHA CJ1aboro
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OCHOBaHWUS, TUAPOJIN3 COJIH, COJIEpKAIIel KaTHOH c1aboro OCHOBAHHS U aHHOH CI1a00i KUCIIOTHI).

KucnotHo-ocHOBHbBIE paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTEMaXx.

Bydepnsbie pacTBopb! 1 ux cBolicTBa. Beruncienne pH OydepHbIX pacTBOpoB: OydepHbie
CHCTEMBI, cojepKalue ciaadyio KHCIOTY U €€ COJib, c1aboe OCHOBaHHE U ee coiib. bydepnas
eMKoCTb. Mcnonp3oBanne OypepHbIX CHCTEM B aHAIH3E.

Tema 4. KoMIulekcHbIE COeITUHEHHS B AHATUTHYECKOH XUMMHU.

Peakyuu komnnekcooopazoseanus. TUNbl KOMIUIEKCHBIX COEIMHEHUH, UCTIOIb3yEMbIX B
aHanuTH4ecko xumuu. Kraccudukanuss KOMIUIEKCHBIX COEAMHEHHUN TI0  XapakTepy
B3aMMOJICHCTBUS LIEHTPAIbHBIM MOH (KOMILJIEKCOOOpa3oBaTelib) - JUTAHMA, MO OJHOPOIHOCTH
JUTaHAa W IEHTPAJBHOTO MOHA: BHYTpUC(EpPHBIE KOMIUIEKCHI W HOHHBIE aCCOIUATHI
(BHemTHEC(hepHBIE KOMIUIEKCHI 1 MOHHBIE Taphl); OJHOPOHOIUTAHIHBIE U CMEIIAHOJIMTaH THBIC;
nojusAepHble  (TeTeponoNusiepHble W ToMmomnojusaepHbie). (CBoOWCTBA  KOMIUIEKCHBIX
COCIMHCHUH, MMEIONINE aHATUTHYECKOE 3HAYCHHE: YCTOWYMBOCTH, PACTBOPUMOCTH, OKpACKa,
netrydectb. CTyneHuaToe KOMILIEKCOOOpa3oBaHHe.

PaBHOBecus B pacTBOpax KOMIUIEKCHBIX CO€IMHEHUN. KOHCTaHTBI yCTOMYHMBOCTH
(cTymeHuaTeie W OOIIME) W KOHCTAHTHI HECTOMKOCTH KOMIUIEKCHBIX COCIWHECHHM, (YHKIUS
oOpazoBaHusi (CcpeAHee JMTAHIHOE YWCI0), (YHKIHMS 3aKOMIUIEKCOBAHHOCTH, CTEICHBb
00pa3oBaHUsl KOMIUIEKCA. YCIOBHBIE KOHCTAHTBI YCTOWYMBOCTH KOMIUIEKCOB. DaKTOPHI,
BIUSIONIME Ha KOMIUIEKCOOOpa30BaHME: CTPOEHHME IIEHTPAJIbHOIO aromMa W JIMTaH[a,
KOHIICHTpalsi KOMIIOHEHTOB, pH, moHHas cwia pactBopa, Temreparypa. Kmaccudukamms
KOMIUIEKCHBIX COEIMHEHUM MO TEPMOJMHAMUYECKON M KMHETUYECKOW yCTOWYMBOCTU. BiusHue
KOMILJIEKCOOOpa30BaHUsA Ha PacTBOPHUMOCTh COEIWHEHUM, KHCIOTHO-OCHOBHOE paBHOBECHE,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIN MOTEHIMAT CHCTEM, CTAaOMIIM3ALUI0 Pa3IMYHBIX CTETeHen
OKHUCJIEHUS 37eMeHTOB. CriocoObl MOBBIIICHHUS] YyBCTBUTEIBHOCTH M CEJIEKTUBHOCTH aHajN3a C
HCIIOJIb30BAHUEM KOMIUIEKCHBIX COCAMHEHUH.

[IpuMeHeHne OpraHMYeCKUX PEareHTOB B AHAIMTUYECKOM XUMUH. BinsHHE CTPYKTYpbI
OpraHMYECKUX pEareHToB Ha HX CcBoWcTBa. Peakuuu, OCHOBaHHbIE Ha 00pa3OBaHUU
KOMIUJIEKCHBIX COEIUHEHHI MeTayuioB. Peakuuy 0e3 ydacTHsi KOMIUIEKCHBIX COCAMHEHUMN
METaJUIOB: 00pa30BaHME OKpPALICHHBIX COEAWHEHUH C OTKPHIBAEMBIMH  BEIECTBAMU;
oOpa3oBaHHE OPraHUYECKUX COEIWHEHUH, oOJajamuX Ccrneuu@uueckuMu CBOICTBaMU;
HCIIOJb30BAHUE OPraHUYECKUX COEIMHEHHN B KauyeCTBE WHIMKATOPOB B TUTPUMETPUUYECKHUX
METOJIaX KOJIMYECTBEHHOTO aHAJIN3a.

Tema S. PaBHoBecHe B OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX CHCTEMAX

OKucnumenvHo-60CcCManO6UmMeNnbHble  peakyuu B~ AHAIUTHYECKOM  XUMUU.
DOnexTpoaHblid noteHuuan. YpasHenue Hepucra. CtanaapTHbiii U (GopManbHBIA MOTEHLUABI.
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE NOTEHIUAJIbI penokc-nap (penoKc-moTeHINAIBI,
AJIEKTPOIHBIE OKHCIUTEIBHO-BOCCTAHOBUTENbHBIC TOTCHIIUATIBI).

[ToTenmman peakuu (3JAEKTPOABMKYILAS CUIIA PEAKINH). BiusHue 3MeKTpOCTaTHUECKUX
U XHMHMYECKMX B3aUMOJECUCTBUM Ha mnoTeHuHal. CBs3b KOHCTaHThl pPAaBHOBECUS CO
CTaHAAPTHBIMU TOTEHIMalaMHu. HampaBieHue peakuuu OKUCIEHUS UM BOCCTAHOBJICHUS.
@DaxTopHkl, BIUAIONIME HA HANIPABICHUE OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX peakuuid. [myOuHa
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.

OCHOBHbIE HEOpPraHMYECKUEe M OPraHMYeCKHE€ OKHCIUTEId M BOCCTAaHOBHUTEIH,
MpUMEHseMble B aHaiau3e. MeToabl MNpEeABAPUTENIBHOIO OKHUCIEHHS W BOCCTAHOBJICHUS
ONpeesieMOT0 KOMIOHEHTa. MCrosib30BaHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUi B
XUMHUYECKOM aHaJIU3e.

Tema 6. KosmmuecTBenHnbiii anaans. I'papumerpus

Beeoenue 6 konuuecmeennwiii ananuz.Knaccupukainuss MeTOJ0B KOJIUYECTBEHHOTO
aHanuza. TpeOoBaHUs, MPEABSABISAEMBIEC K PEAKIIUIM B KOJIMYECTBEHHOM aHAIM3E.
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I'pasumempuueckuii memoo ananuza. CyniHOCTh TPABUMETPUUYECKOIO aHAIM3A,
IpeuMyIIecTBa U HeJOCTaTKH MeTona. Kinaccupukanus MeTo10B rpaBUMETPUUECKOTO aHAIN3A.
[Ipsimble 1 KOCBEHHBIE METOJbI OmpeneneHus. Baxneinne opraHMueckue U HEOPraHUYECKUe
ocagurenu. TpeOoBaHuUs, TPEABABISIEMbIE K OCAJAUTEII0, MPOMBIBHOH kuaKoCcTU. O0IIas cxema
ompenenenuii. TpeboBaHUS K OcakJaeMoil U rpaBUMeTpruecKoil Gopmam. M3MeHeHus cocTtaBa
OCaJIka NpU BBICYLIIMBAHWU U IpOKaTuMBaHUU. PacueTbl B IpaBUMETPUUECKUX OIPEICIICHUSX.
[TorpemHoCT! B IpaBUMETPUYECKOM aHANIN3€e. TepMOrpaBUMETPUYECKUN aHAIIN3.

[IpuHIMIBI BECOBBIX OmpeaeiaeHui. AHanuTH4eckue Bechl. UyBCTBUTEIBHOCTh BECOB U
ee MaTeMaTh4yecKoe BbIpakeHHe. PakTophl, BIUSIONIME HAa TOYHOCTh B3BEIIMBAaHUA. TeXHUKa
B3BEIIMBaHMUSL.

[Ipumepbl  IpPakTHMUECKOTO MPUMEHEHHS TPABUMETPUYECKOIO METOJAa  aHaju3a.
Omnpenenenne 31eMEHTOB B BuAe OKcuaoB. OmpeneneHue Kaiabluss U Marausa. OnpeneneHue
Cepbl, TaJIOTEHOB B HEOPraHWYECKUX M OPraHUYECKUX COEJMHEHUsX. Pa3znuuHble MeETOJIbl
onpezneneHust gpochopa u kpemHus. IlpuMeHeHne opraHu4ecKUX peareHToB JJIsi OINpeeIeHUs
HUKeNs, KoOanbTa, IUHKA U MarHus.

Tema 7. TuTpumeTpu4YecKre MeETOABbI AHAJIM3A

Tumpumempuueckue memoovt ananuza. OCHOBHbIE TOJOXEHUS TUTPUMETPHUYECKOTO
aHaynn3a.OCHOBHBIE TMOHATHS (AJIMKBOTA, TUTPAHT, TUTPOBAHHME, TOYKA HKBHUBAJIEHTHOCTH,
KOHEYHasl TOYKAa TUTPOBAHUS, WHAMKATOP, KpUBas TUTPOBAHMS, CTENEHb OTTUTPOBAHHOCTH,
YpOBEHb THUTpoBaHMs). TpeOoBaHUS, MPENbABISEMblE K peakUusM B TUTPUMETPUUYECKOM
aHanuze. Kiaccudukanus MeTogoB TUTPUMETPUUYECKOTO aHajin3a: KHCIOTHO-OCHOBHOE,
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHOE, OCa/IUTEIIBHOE, KOMILIEKCUMETPHUYECKOE "
KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE.

OcHOBHbBIE TPUEMBI TUTPUMETPUUYECKUX OIpEAETCHHI: mpsmMoe, 0OpaTHOE,KOCBEHHOE
tutpoBanue. CriocoOb! onpeneeHus (OTACTbHBIX HABECOK, ATMKBOTHBIX YacTeH).

CriocoObl  BBIpa)KEHHUS KOHIIEHTpAlMii B TUTPUMETPUYECKOM aHaiu3e (MoJsipHas
KOHLIEHTpALlMs, MOJIIpHAsl KOHIIEHTpalusl SKBUBAJICHTA, THUTP, TUTPUMETPUUYECKUIN (aKTop
nepecyera (TUTP IO OIpPEACIsIeMOMY BEIIECTBY), IMONPABOYHBIA KOA(PGUIIHMEHT). PeakTuBbl,
MpUMEHseMble B TUTpUMETpUuYecKOM aHanu3e llepBuuHble cTaHAAPTHI, TPEOOBAHUS K HHUM.
®ukcanaibl. BropuuHbie CTaHIAPTHI.

Meronsl YCTaHOBJICHUS KOHEYHOU TOYKH TUTPOBAHUSA (BU3yasbHbIE,
WHCTpYMEHTaJIbHbIE). BuAbl KpPUBBIX TUTPOBAHUSU MPUHLUIBI HX MnocTpoeHus. Ckadok
TUTPOBaHUA. TOUYKA’KBUBAJIEHTHOCTU U KOHEYHAsl TOUKA TUTPOBAHMSL.

TumnoBele pacueTsl B TUTPUMETPUYECKOM aHaiu3e. Pacdyer Maccel CTaHAApTHOIO
BEIECTBA, HEOOXOAUMBII AJIsl IPUTOTOBICHUS TUTpaHTa. PacueT KOHIEHTpaluu TUTpaHTa MpU
€ro cra"japTuzanuu. Pacdyer maccel M MaccoBOM JOJIM ONpPENEsieMOro BEIIecTBa 110
pe3ynbTaTamM TUTPOBAHUSL.

Kucnomno-ocnoenoe mumposanue. CymHOCTh MeToga. (OCHOBHBIE pEaKkUMU U
TUTPAHTHI MeTOA. TUTIBI KUCTIOTHO-OCHOBHOTO TUTPOBAHUS (ALIUIUMETPUS, ANKATUMETPHUS).

WHykanus KOHEYHOM TOYKM KHCIOTHO-OCHOBHOIO TUTpoBaHusA. MHAMkaTopsl MeTona
KHCIIOTHO-OCHOBHOTO TUTPOBaHUA. TpeOoBaHUS, MpeAbsABIsIeMble K WHAUKATOpaM. MexaHu3m
U3MEHEHHsI OKPAacKM KHCIOTHO-OCHOBHBIX WHAMKATOPOB: HOHHAs, XpoMo(popHass M HOHHO-
XpoMo(opHast TEOpUN MHIUKATOPOB KMCIOTHO-OCHOBHOTO TUTpoBaHus. MHTepBan pH nepexoxaa
okpacku wuHAukaropa. I[lokazatens tutpoBanus (pT). IlpaBunmo BbIOOpa HMHIUKATOPOB.
Knaccugukanuss nHaIuKatopoB (1Mo crnocoOy MPUrOTOBIEHUS, TPUMEHEHHUS, 10 LIBETHOCTH, MO
MEXaHHU3MY B3aUMOJCUCTBUS C TUTPAHTOM, MO COCTaBy). [IpuMepbl TUMHYHBIX HHIUKATOPOB
KHCJIOTHO-OCHOBHOTO TUTPOBAHUSI.

KpuBbie KucCI0THO-OCHOBHOTO TUTpOBaHMs. Pacuer pH Ha pa3nuuHbIX 3Tanax TUTPOBAHUS,
MOCTOPEHHUE U AHAJIN3 TUITUYHBIX KPUBBIX TUTPOBAHMS CHUJIBHOM KUCIIOTHI IIEN0YbI0, CUIBHOTO U
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cnaboro ocHOBaHUs — KUCIOTON. CKa4OK TUTpOBaHHS. BiusHUE BEMMUMHBI KOHCTAHT KUCJIOTHOCTH
WIA OCHOBHOCTH, KOHLEHTpPAlMM KHUCJIOT WM OCHOBAaHWMM, TEMIIEpaTypbl, MOHHOM CWJIBI Ha
BEJIMYMHY CKauKa Ha KpUBOU TUTpoBaHUs. BbIOOp MHAMKATOPOB MO KPUBOW TUTPOBAHUSL.

OmmOKr  KUCIIOTHO-OCHOBHOTO  TUTPOBaHUs  (TOTPEImIHOCTH,  OOYCIIOBJICHHBIE
(GU3NYECKUMU W3MEPEHUSMHU; WHAWKATOPHBIE OINMOKH; KOHIIEHTPAIIMOHHBIE WHIWKATOPHBIE
OIIMOKH; COJIEBBIC OMIMOKN), X PacyeT U ycTpaHeHue. [I[pumepsl NpakTHYECKOro TPUMEHEHHUS.

Kucnommno-ocnoenoe mumposanue 6 Hegoonvix cpedax. OrpaHUuEeHUE BO3MOKHOCTEN
METO/IOB TUTPOBAaHHA B BOJHBIX pacTBopax. CyIIHOCTh METO/Ja KHUCJIOTHO-OCHOBHOIO
TUTPOBAHUS B HEBOJHBIX cpenax. Kiaccugukanus pactBoputeneid, IpUMEHSIEMbIX B HEBOJHOM
TUTPOBAaHUU (IIPOTOHHBIE, AaNpPOTOHHBIE). BiusHUME nTpPUPOIBI pPACTBOPUTENST HA CHILY
(KUCIOTHOCTh, OCHOBHOCTH) PACTBOPEHHOTO ImpoTrosinTa. [lomHOTAa mpoTekaHwil peakuuii B
HEBOJHBIX pacTBOpUTENAX. PaKTOpPbI, ONPEENAIONINE BEIOOP MPOTOJIMYECKOTO PACTBOPHUTEIIS.
[IpuMeHeHne KUCIOTHO-OCHOBHOTO TUTPOBAHUS B HEBOIHBIX Cpefiax.

Komnnexcomempuueckoe mumposanue. CyniHocts Metosia. TpeOoBaHUS K peakiusaM B
koMmIiekcumerpun. Kraccuukanus wMeTonoB M ux mnpumeHeHue. Heopranumueckue u
OpraHMYecKre TUTPAHTHI B KOMIUIEKCOMETpHH. M cronb30BaHe aMUHOTIONMKAPOOHOBBIX KUCIIOT
B KOMIUIEKCOHOMETpHH. [loHsATHE O KOMIIIEKCOHAaTax METAUIOB. THUTpPaHT MeToda, €ro
MPUTOTOBIIEHUE, cTaHaapTu3anrsa. CrocoObl KOMITJIEKCOHOMETPHUUECKOTO TUTPOBAHUS: MPSIMOE,
oOpatHoe, kocBeHHOe. CeleKTHBHOCTh TUTPOBAHUS U CIIOCOOBI ee MoBbIIeHud. [lorpemnoctu
TUTpoBaHus. OmHOKU MeTo/1a, X IPOUCXOXKIECHUE, pacyeT, yCTPAHEHHUE.

KpuBble KOMIUIEKCOHOMETPHUYECKOIO TUTPOBAHUS, MX pacdeT M IOCTPOCHHUE, AHAIIU3.
Brnussane pasznuyHpix  (aKTOpOB Ha CKA4YOK HAa KPUBOM TUTpoBaHUsI (YCTOWYMBOCTH
KOMIUIEKCOHATOB, KOHIIEHTPAllMi HOHOB MeTajlla U KoMIuIekcoHa, pH pactBopa).

WNHaukaTtopbl KOMIUIEKCOHOMETPUM (METAIJIOXPOMHBIE HMHAMWKATOPBI), MPUHLUI UX
NEeUCTBUS; TpeOOBaHUS, NPEABbABISEMble K METAUIOXPOMHBIM HHAMKATOpaM; HWHTEpBal
U3MEHEHMs] OKpacKM HWHAMKATOpoB. BakHelmine yHuBepcalbHble U  cHenuduueckue
METaJNIOXPOMHBIE HHIUKATOPBI.

IIpumepbl NPakTUYECKOTO IPUMEHEHHSI METO/1a KOMILIEKCOMETPUYECKOIO TUTPOBAHU.

OKucaumenvho-60ccmanosumenbHoe mumpoeanue. CymHocTh METO/1a.
Knaccupukanuss  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX ~ METOJOB  THUTPOBAaHUA. Y CJIOBHUSA
IIPOBEACHUST OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS, TPEOOBaHUS, NPEAbsBISEMbIE K
peakuusM. Buabl OKHCIMTENIBHO-BOCCTAHOBHUTENBHOIO TUTpOBaHMs (IpsMoe, oOpaTHoe,
3aMECTUTEIbHOE) U PACUEThl PE3yJIbTATOB TUTPOBAHUS.

Turpant, ero mnpuroroBieHue, crangaptuzanus. CrnocoObl oOIpeneseHUus] KOHEYHOM
TOYKH TUTPOBAHUS; NHAUKATOPHL. IlorpemHocTuTuTpOBaHus.

WHaukaTtopel  OKUCIUTENIBHO-BOCCTAHOBUTEIBHOTO  TUTpoBaHusA.  Kiaccudukarus
UHAMKATOpOB (oOpaTumble, HeoOpaTuMble). IIHTepBam HM3MEHEHUS OKpPacKd HHIUKATOPA.
[Ipumepbl OKUCINTENBHO-BOCCTAHOBUTENIBHBIX MHIUMKATOPOB, YacTO NMPUMEHSEMBIX B aHAJIU3€
(mupennnamuH, GEeHAHTPOIUHOBASL KUCIO0TA, (DEPPOUH U IP.).

KpuBble OKHCIUTENBPHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS: PacUeT, IOCTPOCHUE, AHAJIN3.
@axToppl, BIMAIOLNIME HA XapaKTep KPHUBBIX TUTPOBAHHUA: KOHIIEHTpalus HOHOB BOJOpPOJA,
KOMILIEKco0Opa3zoBaHue, MOHHAs cuila. BeiOOp nHAMKaTOpa HA OCHOBaHUM KPUBOM TUTPOBAHMSL.

WupukaTtopHele  OMIMOKM  OKUCIUTENBHO-BOCCTAHOBUTENBHOIO  THTPOBAaHUS,  UX
IIPOUCXOXKIACHHE, PACUET, YCTPAHEHHUE.

0611[351 XapaKTCPUCTHKA MECTOAOB: NnepMaHraHaTOMETPUICCKOTO,
AUXPOMATOMCTUPYCCKOTO, fIOI[HMCTpH‘-ICCKOFO, ﬁOJIOMCTpPI‘-ICCKOI‘O, ﬁOHaTOMeTpI/I‘IeCKOFO,
6pOMaTOMCTI/Ip‘-ICCKOFO, HUTPUTOMETPUUCCKOTO, ONepUMETPHUICCKOT'O TATPOBAHU.

HpI/ITOTOBHeHI/Ie U CTaHJapTu3anus TUTPAHTOB. YcaoBus IMPOBCACHUA OHpeHCHCHHﬁ.
OHpe,Z[eJ]eHI/IC KOHEYHOM TOYKHU TUTPOBAHUL. O6nacThb MIPUMCHCHUA.
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Ocaoumenvnoe mumposanue. CymHOCTH MeTona. TpeOoBaHMS, NPEIbABISEMBIC K
peakuusM B METOJIE OCAaIUTENbHOro TUTpoBaHMsA. Kiaccudukanmus METOAOB IO MPUPOJE
peareHTa, B3aMMOJEHCTBYIOILIETO C  ONPEICNIAEMBIMU  BEIIECTBAMU  (apreHTOMETpHs,
TUOLIMAHATOMETPHUS,  MEPKypOMETpHUs,  TeKcanuaHo(eppaToMeTpus, cynb(haToMeTpus,
Oapumerpus). Buasl ocagurensHOro TUTpoBaHus (psiMoe, oOpatHoe). OmudKku ocaTuTeTbHOTO
TUTpOBaHUs. VX MPOUCXOKIEHHE, PACUET, yCTPAaHEHHE.

KpuBble ocaauTenbHOro THUTPOBAHMUS, WX pacueT, I[OCTpOCHHE, aHaiu3. BiusHue
pa3nuyHbIX  (AKTOPOB HAa CKA4OK THUTPOBaHHs (KOHLEHTpAIMsl pPAacTBOPOB PEArcHTOB,
pacTBOpuUMOCTh ocaaka W Jp.).CrocoObl  OOHAPYKCHUSIKOHEYHOM TOYKM THTPOBAHHS.
WuaukaTopel MeTOJa OCagUTENBbHOTO TUTPOBAHUS:  OCAIAUTENbHBIE, METAJIOXPOMHBIE,
a7IcopOUIIMOHHbBIE. Y CIOBUS MIPUMEHEHHUS U BHIOOpP aJCOPOLMOHHBIX MHIUKATOPOB. TUTPaHTHI
METO0/1a, UX IPUTOTOBJICHHUE, CTAaHAAPTH3ALUS.

Paznen 2. UHcTpyMeHTaNbHBIE (PU3NKO-XMMHUYECKHE) METOIbl AaHAJIN3A

Tema 1.00mas xapakTepucTuka GU3NKO-XMMHYECKHX MEeTO10B AHAIHU3A

OcHoBHBIE  (DU3UKO-XMMHUYECKHE METOABl  aHamu3a. AHAIUTUYECKHH  CUTHAIL.
3aBUCUMOCTh AHAJIMTUYECKOTO CHUTHAla OT KOJUYECTBEHHOro cocraBa mpoObl. Ilonsarue
X0J0cTOM mpoObl M ATamoHa. OCHOBHbIE HPHUEMBI, HCHOJb3yeMble B (PU3MKO-XUMUYECKHX
MeTo/ax aHanu3a. MeToa rpaaydpoBOYHOro rpaduka, METOJ CTaHIApTOB, METOJ J00aBOK.
OcoOeHHOCTH U 001acTH MPUMEHEHUS (PU3UKO-XUMHUECKUX METOJIOB aHAJIM3a.

OCHOBHBIE METPOJIOTUYECKHE TMOHATHS U TPEACTABIEHUS: H3MEPEHHE, METOAbl U
cpencTBa HW3MEpEeHHH, mnorpenrHocTd. Kiaccupukamuss OMmMOOK XUMHUYECKOTO M (DU3UKO-
XUMHUYECKOTO aHalin3a (CHCcTeMaThyecKas, ciydaiHasi).

Cucrematnueckas omuOKa, TMPOLEHTHAas cucreMaTudeckass omubka. McrouHuku
CUCTEeMAaTUYECKUX OMIMOOK (METOAUYECKHE, WHCTPYMEHTalbHble, MHIUBUAYaIbHbIE). OlleHKa
MPaBMWJIBHOCTH  PE3yJbTaTOB KOJIMYECTBEHHOTO aHanu3a (MCMOJIb30BAaHHE CTaHJApTHBIX
00pasmoB, aHagU3 HCCICAYEMOTO OOBEKTa JPYrUMH METOJaMH, METOJ 100aBOK, METOI
YABOCHUSA).

CrnydaiiHple OIIHOKH.

Hekotopble TmOHATHS MaTeMaTUYeCKOM CTATUCTUKM W HMX HUCIOJIb30BaHHE B
KoJM4ecTBeHHOM aHanu3e. CryyaiiHas BeIMYMHA, BapUaHTa, TeHEpajJbHAas COBOKYITHOCTD,
BbIOOpKa, pacnpenenenrue CTbloIeHTa.

Cratuctuueckas oOpaOoTKa U MpeACTaBICHUE PE3YIbTaTOB KOJUYECTBEHHOTO aHAJIM3a.
3aKOH HOPMAJBHOTO pachpeieNieHusl cllydyallHbIX omubOok, t- u F-pacnpenenenus. Cpennee,
JHCTepCcusi, CTaHgapTHOEe OTKiIoHeHue. [IpoBepka THUIOTE3bl HOPMAIBHOCTH, THUIIOTE3bI
OJIHOPOJHOCTH pe3yibTaToB H3MepeHuil. CpaBHEHHE IUCHEPCUU M CPEJHUX JIBYX METOJIOB
aHanus3a.

OneHka METOJOB aHajiHM3a MO YYyBCTBUTEIBHOCTH, MPEAETY OMpPENeeHUs, TOYHOCTH,
MPaBUJIBHOCTH, BOCIPOM3BOJUMOCTH M CENKTHUBHOCTU. OIlEHKa TOMYCTHMOTO PAacXOXkKIACHUs
PE3yJIBTAaTOB MapajIEIbHBIX ONIPEIEICHNN.

TpeboBaHMs K METPOJIOTHUECKUM XapaKTEPUCTUKAM METOJIOB U METOJIUK B 3aBHCHMOCTH
oT 0o0BbekTa M 1enau aHaiauza. CrocoObl MOBBIMIEHHUS] BOCIHPOU3BOJMMOCTH M MPAaBUIBHOCTH
aHau3a.

Tema 2. DiIleKTPOXUMHYECKHE METObl AaHAJIN3a

OOmiast xapakTepUCTHKA HIIEKTPOXUMHUYECKHX MeTosoB. Krnaccugukamus. OcCHOBHbIE
Y3716l TPUOOPOB  ANEKTPOXMMHUYECKMX METOJ0OB aHalIM3a. OJEKTPOXUMUYECKHUE SYCHKH.
WMHaMKaTOPHBIN IEKTPOA U JIEKTPOJT CPABHEHHUSL.

PaBHOBECHBIE 1 HEPABHOBECHBIE JIEKTPOXUMHUUECKUE CUCTEMBI. SIBJIEHNUS, BOZHUKAIOINE
IIPU IPOTEKAHWU TOKA (OMHUYECKOE MaJIeHHE HAaNpsDKEHUs, KOHICHTPAlMOHHAs M KMHETHYeCKast
noysipuzanusi). Ilonspu3anoHHBIE KpPUBBIE M HMX  HCIOJB30BaHHE B Pa3IMYHbIX
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IEKTPOXUMUYECKUX METO/IaX.

CpaBHHTENbHAs XapaKTEPUCTHKA YYBCTBUTEIBHOCTH M HW30MPATEIbHOCTH, OOIacTeit
MIPUMEHEHUSI ANEKTPOXUMUYECKUX METO/IOB.

Tlomenyuomempuueckue memoovt. Honomempus u nomenyuomempuieckoe mumposanue.

[lorenmmomerpust. Knaccudukamuss METOJOB  MOTEHIMOMETPUYECKOTO  aHAJIU3a.
CriocoObI MpoBeICHNsT aHATTN3a B IIOTCHIIMOMETPHH.

Ilpsamas nomenyuomempus. Vzmepenwe mnoreHimana. OOpaTuMble W HEOOpaTUMBIC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. DJIEKTPO/Ibl B IOTEHIIMOMETPUH, UX Ha3HAUYEHUE.
WnaukaTopHble 21€KTpoAbl, TpeOOBaHMSI K HWHAMKATOPHBIM 3yeKkTpojaaM. TpebGoBaHust K
ANIeKTpoaM cpaBHEeHHs. [lpuHUUN JOEHCTBHSL  AJIEKTPOHOOOMEHHBIX M HMOHOOOMEHHBIX
3JIEKTPO/IOB.

HNonomerpus. Krnaccuduxanusi  MOHCENEKTHUBHBIX  DJIEKTPOJOB:  JJEKTPOABI €
TOMOT€HHBIMH U TE€TE€POT€HHBIMH KPUCTAIUIMYECKUMHU MeMOpaHamH, CTEKJISIHHbIE 3JIEKTPOIbI,
ANIEKTPOJbl C TOJBM)KHBIMHU HOCUTENSIMU, (DEPMEHTHBIE U Ta30YyBCTBUTEIbHBIE 3JIEKTPOIBI.
[ToTeHnMan HMOHOCENEKTUBHOTO O3JIEKTPOJa B OTCYTCTBHE NOCTOPOHHUX HOHOB. I[loTeHiman
MOHOCEJIEKTUBHOTO  D3JEKTpoJa B NPUCYTCTBHM  MEIIAIOUMX  HMOHOB.  OCHOBHbIE
anekTpoxumudeckue — xapakrepuctuku WMCDO.  DOnexktponHas — QyHKuus, KodhduuueHT
CEJIEKTUBHOCTH, BpeMs OTKIJIMKA, TIPEeeT ONpeAeTIeHHs] OTEHIIHAI ONPEAESIONIero HoHa.

CrexystHHBIN  d7IeKTpoa. BwIOOp CcHCTEMBI DJIEKTPOJOB MJIs TMPOBEACHHUS aHAIH3a.
[Ipumepbl  mpakTHUECKOTO  MPUMEHEHHUS  HOHOMETpuu:  ormpenenenue pH, uoHOB
IEJIOYHBIXMETAJJIOB, FaJOreHHU1-HOHOB.

Ilomenyuomempuueckoe mumposanue. VI3MeHeHUE 3JEKTPOJHOTO TOTEHIMAla B
nporecce TUTpoBaHus. CrocoObl OOHApYKEHUsST KOHEUHOM TOUYKH THUTpPOBaHUA. BriOop
WHIUKATOPHBIX DJIEKTPOJIOB I XMMHYECKUX PEaKIHMi pa3HOTrO THUMA: KUCIOTHO-OCHOBHBIX,
OCAXKJCHHS, KOMILIEKCOOOpa30BaHUs, OKUCICHUS-BOCCTaHOBIEHUS. [IpuMepsl mpakTHUYECKOTro
npuMeHeHus: TutpoBanue ¢ochopHOH, cMmecel CONSTHOM M a30THOW,COJSTHOM M YKCYCHOM
KHCIIOT B BOJHO-OpraHuueckux cpeaax. OmpezesieHne MOIUAOB U XJIOPUIOB MPUCOBMECTHOM
MIPUCYTCTBHUH. Hcnonp3oBanue OKHUCJIUTEIHHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS IS
oTnpeiesieHUs HOHOB METAJIJIOB Pa3HBIX CTETIEHEH OKUCIICHHUS.

Inekmpoxumuueckue memoovl, OCHOGAHHbIE HA UIMEPEHUU ITIEKMPONPOBOOHOCHIU.
Konoykmomempus.

TeopeTnueckne OCHOBBI METOJA. OCHOBHBIE Y3I5bl MpuOOpoB. KoHmykromerpuueckas
sgueiika.  YaenpHas — AIEKTPONPOBOMHOCTh.  (DakTOpbl,  BIMAKIIKME HA  YACIBHYIO
AIIEKTPOTIPOBOIHOCTh. DKBUBAJICHTHAS AJIEKTPONPOBOJIHOCTh U TMOJBMKHOCTH MOHOB, (hakopbl,
BIIUSIIONIME HA DSKBUBAJICHTHYIO JJIEKTPONMPOBOAHOCTh. YpaBHeHue Konbpayina, ypaBHEHUE
Omn3arepa.

[Ipsimas kongykromeTpus. [IpuemMbl HaXOXIEHUS HEM3BECTHOM KOHIIEHTPAIMH: METO]]
rpagyupoBOYHOTO rpaduka, pacueTHbli Metona. Kongykromerpuueckoe TutpoBanue. Kpusbie
KOHJIYKTOMETPUYECKOT0 TUTpPOBaHUsA. PaKTOpBI, BIMSIOLIME HA YETKOCTh M3JIOMa Ha KPHUBBIX
KOHJIYKTOMETPUUYECKOTO TUTPOBAHUS.

dnekmpoxumuueckue memoovl, OCHOBAHHbIE HA UZMEPEHUU cunbl moKa. Kynonomempusn

Teopernuecknue ocHoBbI MeToja. 3akoH Papanes. CriocoObl ompeneneHust KoIuyecTa
anekTpuyectBa. IIpsMaskydOHOMETpUS W KOCBEHHass (KyJOHOMETPHUYECKOE THUTPOBAHUE).
KynoHnomeTpuss npu NOCTOSHHOMTOKE M IOCTOSHHOM IOTEHIMaje. BHEWHsA W BHYTPEHHSA
reHepanus KYJIOHOMETPUYECKOTOTUTPAHTA. TutpoBanue AIIEKTPOAKTUBHBIX u
IIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. OnpeneneHneKkoHeYHOoN TOYKH TUTPOBAHUS.
[IpenmymecTBa M OrpaHMYEHHs] METOJAa KYJIOHOMETPUYECKOTOTUTPOBAHUS [0 CPABHEHMIO C
JIPYTUMU TUTPUMETPHUUECKUMHU METOIaMHU.

Bonvmamnepomempuueckue memoowi. Knaccuueckas nonapozpagus.
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CymHoCTh ¥ OCOOCHHOCTHM  BOJIBTAMIIEPOMETPHH,  KJIacCU(UKAIUS  METOJIOB.
DOnexTpoxuMHuueckue  sA4yeiiku. HAWKAaTOpHbIE  3IEKTPOJbI, MOJApPU3ALMUs  DIIEKTPOJA.
[IpeuMmymiectBa W HEIOCTATKH PTYTHOTOIEKTpona. IIpumeHeHue TBEPABIX AJIEKTPOJIOB.
[lonyyenne M XapakTepuCTHUKAa BOJBTaMIIEpHOMKPUBOM. KOHIEHCATOPHBIM, MUIPALMOHHBIN,
madpdysnonnsii  Toku.  Ilpemenbubiii  muddysuonnsriitok.  CoBpeMEHHBIE — BUIBI
BOJIbTAMIIEPOMETPHHM: TIPsAIMass U WHBEPCHOHHAs, NIEPEMEHHO-TOKOBAs; XPOHOAMIIEPOMETPHUS C
JMHEWHOH pa3BepTKOH (ocumnionosporpadus).

[onsporpadus. KauecTBeHHBIN aHamM3. YpaBHEHHE MOJIAPOTPAPUUECKON BOJHEI
NnpkoBuua- I'eiipoBckoro. IloTeHnman mnosyBoaHbL. @akTOpbI, BIHSIOLNIME HA BEIUYUHY
ITOTEHIMAJIATIOJyBOJIHBI.

KonnuectBeHHblii aHanu3. YpaBHeHwe WnbkoBuya. SIBIEHHs, HMCKaXKarollUe BHUI
MOJISIPOrPAMM.

HNHBepcuOHHAsE BoOJbTaMIIEpOMETpUs. MeTonbl KOHIEHTPUPOBAHUS OIPEIEIIEMOTO
JJIEMEHTA Ha JIEKTpoJe. JJoCTOMHCTBA epet APYTUMHU METOIaMH.

Amnepomempuueckoe mumpoganue. CyniHoCTh MeTtofa. VHIMKATOPHBIE AIIEKTPOIBI.
Bre16op nmoTeHnuana MHAMKATOPHOTO 3JIEKTpoJa. AMIEPOMETPUYECKOE TUTPOBAHHE C OJTHUM U
JBYMsI TTOJISIPU30BAHHBIMH 3JI€KTpoJaMu. BHUIbI KpUBBIX TUTPOBAHUS.

Tema 3. OnTu4eckne METOAbI AHAJIM3A

O6muit mpuHuun Merona. Kraccudukanust ONTHYECKMX METOJOB aHaim3a (1o
U3y4aeMbIM OOBEKTaM, MO XapaKTepy B3aMMOIECHCTBHS 3JIEKTPOMArHUTHOTO U3IYYEHUS C
BEIIECTBOM, IO HCIOJb3YyeMOM O0OJacTH SJIEKTPOMAarHUTHOTO CIEKTpa, IO MpUpOJe
HEPTEeTUUYECKHUX TIEPEXOIOB).

Cnexkmpockonuueckue memoowvt ananuza. CIEKTP SJIEKTPOMArHUTHOIO W3Iy4EHUS.
OCHOBHBIE  THUIIBI  B3aUMOJCHCTBUA BEIIECTBA C  H3JIyYEHHUEM. Knaccudukanus
CHEKTPOCKOMUYECKMX METOJ0B Mo 3Heprun. Kinaccudukanusi cnekTpocKONMUYecKuX METOJ0B Ha
OCHOBE CIEKTpa 3JEKTPOMAarHUTHOTO W3NydeHHsI (aTOMHas, MOJEKY/spHas, abcopOLuOHHas,
SMHUCCHOHHAs CIIEKTPOCKOIIHS).

Crnektpsl aromoB. OCHOBHBbIE U BO30Y)KJIEHHBIE COCTOSIHUS aTOMOB, XapaKTEPUCTHUKH
COCTOSIHMIA. DHEPreTUYECKUE MEePEX0/Ibl.

CriekTppl MOJIEKYN; MX OCOOEHHOCTH. CXeMbl 3JEKTPOHHBIX YPOBHEW MOJIEKYJIBI.
[IpencraBienre O MOJHOM HSHEPrHUM MOJIEKYNI KaK CyMMBbI 3JIEKTPOHHOM, KoJieOaTenbHOU u
BpalaTeabHON. 3aBUCUMOCTb BH/IbI CIIEKTPA OT arperaTHOTO COCTOSIHUS BEIIECTBA.

Memoovt amomHoll Onmu4ecKoii CheKmpoCKoOnuu

Amomuo-smucuoHusili memoo. VICTOUHHKH aTOMU3alluu U BO3OYKIeHUS (aTOMU3ATOPHI).
Nx ocHoBHble XapakTepucTuku. Du3myeckue M XMMHUYECKHE IPOLECChl B aTOMHU3ATOpax.
KauecTBeHHBI M KOJIMYECTBEHHBIM aHAIM3 METOJIOM aTOMHO-3MHUCCHOHHOW CIEKTPOMETPHHU.
MeTpoJiornueckue XapakTepuCTUKH U aHAIUTUYECKUE BO3MOKHOCTHU

Memoowvt monekynapnou onmuueckoul (Y@, euoumon u UK) cnekmpockonuu

Monexynapnas abcopdoyuonnas cnekmpockonus (cnekmpogomomempusi). CyuiHOCTb
Metona. LlBer m cmektp. CBSi3b XMMHYECKOH CTPYKTYPbl COEJUHEHHUs C aOCOpOLMOHHBIM
ciekTpoM. CrocoObl MOJTy4yeHHs OKpPAIIEHHBIX coeMHeHU. DoToMeTpuiecKrne aHaIUTHIYEeCKUe
peareHThl, TpeboBaHus K HUM. DYHKIIMOHAIBHBIN aHAU3 MO KOJEOATENbHBIM U AJIEKTPOHHBIM
CIIEKTPAM.

OcHOBHBIE 3aKOHBI cBeTonoryomeHus. OObeAUHEHHBIH 3aKOH CBETOIOIJIONICHHS
Bbyrepa-JlamGepra — bepa. OTkIOHEHHsI OT 3aKOHA, UX MPUYUHBI (XUMHUYECKHE, TEMIEpaTypa,
3 exTsl, 00YCIOBIEHHbBIE PACTBOPUTENIEM; PACCESIHUE CBETA; MOHOXPOMATU3AUS M3ITydeHHUs).
Onrtuyeckas INIOTHOCTb M CBETOINPOIYCKaHHE, CBsI3b Mex 1y HUMH. KoadduiueHt nornomneHus
cBeTa W KOX(DQUIMEHT TOTAIIeHUS — MOJBSIPHBIM M yAenbHbI. CBsI3b MEXKAYy MOJSPHBIM
KO3 PUIIMEHTOM TorameHus U Ko3(pGUIMEHTOM ToromeHus cBeta. [loHsTHe 00 UCTUHHOM U
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KaXyIIeMCsT MOJIIPHOM  KO3((UIMEHTE TOIJIOMEHHs. AHAIUTHYECKAE BO3MOXHOCTH H
METPOJIOTUYECKUE XapaKTEPUCTUKU (OTOMETPHUUECKUX METO/IOB aHAIH3a.

CrniocoObl  ompeneneHusl KOHLEHTpPAlMM BeHIeCcTB. l3MepeHHe BBICOKHMX, HH3KHX
ONTUYECKUX IJIOTHOCTEH (AudPepeHnanbHblii METOT). AHAIN3 MHOTOKOMIIOHEHTHBIX CHUCTEM.
DoTOMETPUYECKUE AaHATTUTUUECKNE PEAreHThl; TPEOOBAHUS K HUM.

Memoov:  abcopbyuonnoeo  ananuza: KOJIOPUMETPHsI,  (OTOKOJOPHUMETPHS,
ciekrpodoTomeTpusi. OCHOBHBIC Y3IIbI U OOIIMIA MPUHIUI PabOTHI MPUOOPOB aOCOPOIIMOHHOM
CIIEKTPOCKOIIUU, METObI AradparMUPOBaHHUSL.

Busyanvnas xonopumempus. Merosa cTaHIApTHBIX CEPUii, METOJ] YpaBHUBAHUS OKPACOK,
MeTos pazdasnenus. Mx cymHocts. [IpuMmenenue B ananuse.

domoxonopumempus, pomosnexmporonopumempus. CyniHOCTb METO/1a, JOCTOMHCTBA U
HEJ0CTaTKH, IPUMEHEHHE.

KonunuectBennplilt ¢oromerpuyeckuii aHanu3. OCHOBHbIE 3Tamnbl U BBIOOP YCIOBUM
(dhoTomeTprueckoro omnpeneiacHust (BI0op GOTOMETPUUECKON peaKIK, aHATUTHYECKON JTUHBI
BOJIHBI, KOHIIEHTPAIlMU PacTBOpa M TOJIIMHBI MOTJOMIAIOUIETO CJI0s, UCIOJIb30BAHNE PacTBOpa
cpaBHeHus). OCHOBHbIE JTambl MpoBeAeHHs (oToMeTpuueckoro aHanuza. OmnpeneneHue
KOHLIEHTPALMK aHAIM3UPYEMOTO pacTBOpa: METOJ] T'PayMpOBOYHOIO rpadurka, METOJ OJIHOTO
CTaHJapTa, ONpeJeNieHue KOHIEHTpPAlMU 10 MOJSpHOMY (WIH ylIelnbHOMY) KO3(hdULHEHTY
MoramieHus, MeToj 100aBok cranaapTa. OnpeseneHrne KOHIEHTPAalUU HECKOJIBKIX BEUIECTB MpHU
MX COBMECTHOM INPHUCYTCTBUU: (POTOMETPUUYECKUIN aHATTN3 IBYyXKOMIIOHEHTHBIX CMECEH.

Cnexmpogomomempus. CylTHOCTb METO/A, JOCTOMHCTBA U HepocTaTku. [lorpemHoctu
CHEeKTpo(OoTOMETpHYECKOro  aHaju3a, WX  Opupona,  ycrpaHenue.  [Ipubopel B
CHEKTPO(HOTOMETPHH. [Tpumenenue MeTo1a TUISt HCCIIEIOBAHUS peaxiuit
(koMIIIIEKCO00pa30BaHMsl, MPOTOJUTUYECKHUX, arperaruu), COMPOBOXKIAIONIUXCS H3MEHEHUEM
cneKTpoB moromenus. CrieKTpohOTOMETPUUECKHUIA aHAIN3 IBYXKOMITOHEHTHBIX CMECEH.

doTomeTpruyecKoe U CIEKTPO(HOTOMETPUUECKOE TUTPOBAHHE.

Tema 4. Xpomatorpaduyeckue MeTOAbl AaHAJIN3A

CymHocTh xpoMarorpaduyeckux MeEToJ0B aHanu3a. [loHATHEe O MOABIKHON W
HenoABWXKHOM (azax. Kmaccudukanuss MeToZ0B MO arperaTHOMy COCTOSIHUIO TMOJBIXKHOM U
HEMOABWKHOM (a3, Mo MexaHU3My pa3/IelIeHuUs, [0 TEXHUKE BHITIOTHEHHUS.

T'azoean xpomamoczpagua. CopOSHTBI U HOCUTENH, TpeOOBaHMS K HUM. MexaHU3M
paznenenus. OOnactunpumMeHeHHsl Ta3oBod xpomartorpaduu. OCHOBHBIE TEOpPETHYECKUE
MOAXOJIbI: TEOPUSI TEOPETUYECKUX TapeloK M KuHeThueckas Teopus. OCHOBHbIE MapaMeTpbl
XpOMaTOrPAMMBI.

Kuoxkocmnan xpomamoczpaghus. Bunpl xuakoctHoit xpomatorpaduu. [Ipenmyinectsa
BbICOKO3((peKTUBHOIM xKuAKOCTHOUM XpomaTorpaduu (BDIKX).

VYcnoBust  mpoBeneHHs — XpoMartorpaduueckoro  aHanuza.  KadyecTBEHHBIH U
KOJIMYECTBEHHBIN XpoMaTorpaduueckuii aHanus. MeTo1 abcoMOTHON KamuOpOBKU, MPUMEHEHHE
OTHOCHUTEJIBHBIX MONPAaBOYHBIX KOA((UIMEHTOB, METOJ BHYTPEHHEW HOpPMalU3alMM, METO]
BHYTPEHHHT'O CTaHJapTa.

Tema 5. Kunernueckne MeToAbl aHAIH3A

CylIHOCTh KMHETHYECKMX METOJ0B. KaTanuTHueckuil M HEKaTalUTHYEeCKUH BapHaHTbHI
KMHETUYECKUX METOJIOB; MX YYBCTBUTEJIBHOCTb M CEJIEKTUBHOCTH. THIIBI HCIHOJB3YEMBIX
KaTaJIMTUYECKUX U HEKATATUTUYECKUX pEaKIUil: OKUCIEHUS -BOCCTAHOBIICHHsI, 0OMEHA JIUT'aHJI0B
B KOMIUIEKCaX, IpPEBpAIEHUs]  OpPraHMYeCKUX  COCIMHEHMH, (oToXxumuueckue U
¢depmenTatuBHble peakuu. CriocoObl onpeaeneHuss KOHIEHTPAIMK M0 JaHHBIM KMHETHYECKUX
n3Mepenuil. [Ipumepsl NpakTHYECKOTO MPUMEHEHHS.

Tema 6. CoBpeMeHHOE COCTOSIHHE W NEPCHEKTHBbI PA3BUTHA AHAJTUTHYECKOM
xuMHuHu. OCHOBHBIC 00BbEKTHI AHATH3A
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OOBEKTHI OKPYKAIOIIECH CPEIbl: BO3yX, IPUPOIHBIC U CTOYHBIC BOJIBI, OYBHI, JOHHBIC
OTJIOKEHUs. XapaKTepHbIe 0COOCHHOCTH | 33/1a4M MX aHAIN3A.

I'eonormdeckne OOBEKTBI. AHANW3 CHUJHMKATOB, KapOOHATOB, JKEJIE3HBIX, HHUKEIb-
KOOAJIBTOBBIX PY/I, TOJUMETAIUTUICCKUX PY/I.

Meramibl, CIulaBpl W JApyru€ MPOIYKTHl METaUTyPTMUECKOM IMPOMBIIIIICHHOCTH.
OrnpezenieHue YEpHBIX, LBETHBIX, PEIKHUX, OJArOpPOJHBIX METAUIOB W aHAIM3 WX CILJIABOB.
AHanmM3 HEMETAUTMYECKHX BKIIOUCHHH U ONPEACICHHE Ta3000pa3ylolmx mpuMeceid B
MeTtauiax. KOHTpoJib MeTaTypruuecKux mpou3BOICTB.

Heoprannueckne coeauHEHHUs, OMpEAEICHHE B HHUX OCHOBHBIX KOMIIOHEHTOB,
MIPUMECHBIX U JIETUPYIOIIUX MHUKPOIJIEMEHTOB.

6. TEMbBI IPAKTUYECKNX U CEMUHAPCKHNX 3AHSTUAM

Pasgea 1. O0mme TeopeTHYeCKHEe OCHOBbI AHAJMTHYECKON XUMHMU. XUMHYECKHE
METO/Ibl AHAJIN3a
Tema 2. I'eTeporeHHble pABHOBECHSI B AHAJTUTHYECKOW XUMUH.
3anssrue Ne 1. Onpenesienue MPOM3BEIeHUs] PaCTBOPUMOCTH M PACTBOPUMOCTH
MAaJIOPACTBOPHMOI0 IeKTPOJIHTA. (2 1)
Bomnpocsl k Teme:
1) Belunciienue cogepskaHus BEMIECCTBA B TPAMMaXx B HACBIIIIEHHBIX paCTBOPAx COJICH.
2) BbluncieHue MPOU3BEICHUS PACTBOPUMOCTH 110 TAHHBIM PACTBOPUMOCTH OCAJIKOB.
3) PemicHue THIOBBIX 3a/1a4.

3ansiriie Ne 2. PaBHOBecHs1 B HACHIIIEHHBIX PACTBOPAX MATIOPACTBOPHUMbIX WIEKTPOJIUTOB(Z 1)
Bonpocsl k Teme:
1) Ha ocHOBe KCTIEpUMEHTATBHO MOJTYYCHHBIX PE3yIbTaTOB 000CHOBATH:
a) YcioBusi 00pa3oBaHUs OCAIKOB.
6) Bo3MoxHOCTh IPOTEKAHUSI KOHKYPUPYIOUIUX T'€TEPOT€HHBIX MPOIIECCOB.
B) YClI0BUS PaCTBOPEHHS MAJIOPACTBOPUMBIX 3JIEKTPOIUTOB.
2) Pemenue TUIOBBIX 3a/1a4.

3ansatue Ne 3. IIporHo3upoBarb NpPOTEKAHHE COBMEIIEHHBLIX TeTEePOreHHbIX H
NMPOTOJUTHYECKHUX MPoLeccoB (2 4)
Bomnpocs! k Teme:
1) W3oaupoBaHHBIC U COBMEIICHHBIC T€TEPOreHHbIC paBHOBECHS. KOHKYPHUPYIOIITHE MPOIIECCHI.
2) BnusHUe HOHHOM CHIIBI, OJJTHOMMEHHOTO HOHA U pH Ha pacTBOPUMOCThH OCAJIKOB.
3) Pemienne THIOBBIX 33/a4.

3anstue Ne 4IIporHo3mpoBaTh NPOTEKAHHWE COBMEIIEHHBIX TIeTePOreHHbIX H
JIMTAHIHOOOMEHHBIX Npoueccos (2 4)
Bomnpocsl k Teme:
1) IlpuuuHBIl pacTBOPEHUS MAaOPACTBOPUMBIX COEIUHEHWH TMPU BO3ACWCTBUU BHEIIHHUX
¢baxTopoB
2) BiusHHe KOMIUIEKCOOOpA30BaHUS HA  PAaCTBOPUMOCTb W YCIOBHS  OCAKIACHHS
MajopacTBOPUMBIX COSAMHEHUIA.
3) Pemenne THNIOBBIX 3a/1a4.

Tema 3. Knc10THO-0CHOBHBIC PABHOBECHS B AHAJTUTHYECKOM XUMUH
3ansitue Ne 5 PapHoBecusi B BOJHBIX PACTBOPAaX KHCJIOT U OCHOBaHUI ( 2 1)
Bomnpocsl k Teme:

1) PaBHOBecusi B BOJHBIX PACTBOPAX KUCIOT M OCHOBAaHHIA.
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2) Pacuér creneHr MOHU3ALUKM U KOHCTaHThl MIOHU3AIMHU CIIA0BIX AJIEKTPOIUTOB.
3) Beruncienue pH pacTBOpoB c1aObIX KUCIOT M OCHOBAHHIA.

4) KucloTHO-OCHOBHOE paBHOBECHE B MHOTOKOMITIOHEHTHBIX CUCTEMaX.

5) PemieHue THNIOBBIX 3aja4.

3ansaTue Ne 6.PaBHOBecHs1 B BOAHBIX PACTBOPAX CHIIBHBIX 3JIEKTPOJIUTOB ( 2 4)
Bomnpocsl k Teme:

1) Nonnas cuna pactBopa. Pacuér noOHHOM CUJIbI pacTBOpa.

2) AKTUBHOCTb U KO3()(PULIMEHT aKTUBHOCTH CUIIBHOTO 3JIEKTPOJINUTA.
3) Beruncnenue pH pacTBOpOB CHIIBHBIX KUCIOT U OCHOBAHUIA.

4) Pelienue TUMOBBIX 3ajay.

1)
2)

3)

1)
2)
3)

4)
5)

1)
2)
3)

4)

1)
2)
3)
4)
5)

3ansaTue Ne 7. PaBHOBecHOe COCTOSIHME peaK Uil ruapon3a (2 v)

Bomnpocsl k Teme:
[Ipumenenne 3akoHa OcTBajbAa K peakUusM Tuaposns3a. Pacuér cTerneHu W KOHCTAHTHI
TUAPOIN3A.
3aBUCUMOCTh KOHCTAHTBI TMAPOJIM3a M CTENEHU TUAPOJIM3a OT KOHCTAHTHI KHUCIOTHOCTH,
KOHCTAHTBI OCHOBHOCTH M KOHCTAHTbI HOHU3AIIUU BOJIBIL.
Pemmenye THOBEIX 3a51a4.

3ansaTue Ne 8.Pacuér pH B BoaHBIX pacTBopax coeii ( 2 4)

Bonpocsl k Teme:
Breruucnenne pH, cremeHw ruaposnm3za M KOHCTAHTBI THUIPOJU3a COJH, OOpa3oBaHHOU
CHJIBHBIM OCHOBaHHEM U €1a00# KUCIOTOM.
Brruncnenne pH, cremeHw ruaponm3za M KOHCTAHTBI THUIPOJU3a COJH, OOpa3oBaHHOU
cJ1abbIM OCHOBAHHMEM U CHIIBHOM KUCIIOTOM.
Brruncnenne pH, cremeHw ruaponm3a W KOHCTAHTBI THUIPOJW3a COJH, OOpa3oBaHHOU
cJ1a0bIM OCHOBAHHEM U CJIa00M KHCIOTOM.
PaBHOBecus B pacTBOpax KUCIbIX cojieid. Beruncienue pH.
Pewrenne tunoBeIxX 3aaa4

3ansitie Ne 9. Bimsinue paziMuHbIX (PAKTOPOB HA CTeNeHb TUCCOLUAIIMH YIeKTPOJIUTOB (2 1)
Bonpocsl k Teme:
Bnusinue 0THOMMEHHOTO MOHA Ha CTEIEeHb AUCCOIMAIIMY CIAa0bIX KUCIOT U OCHOBAHUIA.
Brrurcnenue KOHIIEHTpAIMKU BOAOPOIHBIX HOHOB MPU CMEIIEHUH 3JIEKTPOIUTOB.
Boruncnenue creneHu AUCCONMANMU M KOHIEHTPAMKU HOHOB CIA0bIX KHCIOT U OCHOBaHUI
pH 100aBIEHUH K HUM CUJIBHBIX KUCJIOT U OCHOBAHUH.
Pemenue TunoBeIx 3a1au

3ansaTue Ne 10 bBydepusbie pacTtBopsl (2 1)

Bomnpocsl k Teme:
[IpoTonutnyeckue paBHOBECHs B Oy(pepHBIX CHUCTEMaX.
CocraBnenue OydepHbIX cMecei ¢ 3a1aHHbIM 3HaueHueM pH.
Beruncnenue pH OydepHbIx pacTBOpOB.
Pacuér OydepHoii EmkocTu.
Perienue TUIOBBIX 3a1au.

Tema 4. KoMniiekcHbIe cOelMHEHHUS B AHAJTUTHYECKOH XUMHUH
3ansitue Ne 11. PapHoBecusi B pacTBOPax KOMIUIEKCHBIX COeIHHEHUH. (2 1)
Bomnpocsl k Teme.

1) BeblunciieHHe KOHCTAHTHI YCTOMYMBOCTH KOMILIEKCA (CTyIeHYaThie U O0IIune).
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2)
3)
4)
5)
6)

1)

2)
3)

1)

2)
3)

4)

1)
2)
3)

1)
2)

2)
3)
4)
5)

1)

Brruncnenue QpyHkims oOpazoBaHus KOMILIEKCa (CpeHee TUTaHIHOE YUCIIO).
Boruncnenue (QyHKIMSA 3aKOMIUIEKCOBAHHOCTH U CTENIEHH 00pa30BaHUs KOMITJIEKCA.
Pacder monm xoMIiekca B pacTBOpe M PaBHOBECHON KOHIIEHTPAIIUHA HOHOB.
@daKTopbl, BIUSIONINE HAa KOMILIEKCOOOpa30BaHue.

Pemrenne TnnoBeIX 3aaa4.

Tema 5. PaBHoBecHE B OKHCJIHTEIbHO-BOCCTAHOBUTEJbLHbBIX CHCTEMAaXx
3ansaTue Ne 12. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUM B pacTBopax (2 4)
Bomnpocsl k Teme:
CocraBiieHHE€ HMOHHO-3JIEKTPOHHBIX YpPaBHEHHM MO cxeMme (UIsl OmpeesieHus] Xapakrepa
cpenbl)
Pacuer KOHCTaHTBI paBHOBECHUST OKUCITUTEIHHO-BOCCTAHOBUTEILHON PEAKITUH.
Pemenne THITOBBIX 3a71a4.

3ansaTue Ne 13. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIN MOTEHIHA (2 4).

Bomnpocsl k Teme:
Bo3HHKHOBEHHE OKHCIUTEIBHO-BOCCTAHOBUTEILHOTO MOTEHIIMAIA Ha TpaHuLe paszjaena das.
Buael moTeHIIMAIIOB.
Onpenenenre HaIpaBJIeHUs IPOTEKAHUS OKUCINUTEIbHO-BOCCTAHOBUTEIBHOMN PEaKIIUU.
Pacuér D/IC. OnpeneneHue KOHCTAHTBI OKHCIMTEIBHO-BOCCTAHOBUTEIBHOM PEaKUHUH IO
3naueHuro JJIC.
Pemrenye THIOBEIX 3a71a4.

Tema 5. KosimuecTBenHblil anaan3. ['paBumerpusi.
3aunsitue Ne 14. I'paBumerpudecknii anaaus (2 )
Bonpocsl k Teme:

PacueT MUHMMAaIBEHON HAaBECKHU

Brruncnenue cTeXxuoMeTpu4ecKoro KOJIMuecTBa peakTuBa

Pemenue TUmoBbIX 3a1a4.

3aunstue Ne 15. I'paBumerpudeckunii anaan3 (mpoaosikeHue) (2 4)
Bonpocsl k Teme:
Brruncienue n30bITKa peakTUBa IS TPAKTUYECKU MTOJTHOTO OCAXICHUSI.
Pemenne TUIIOBBIX 3a/1a4.

3ansaTue Ne 16. Pacuer pe3yjibTaToOB rpaBUMETPHYECKOT0 aHAIN3A (2 1)
Bomnpocs! k Teme:
Brrurcnenue npoIieHTHOTO COJIep>KaHusl ONpeAesieMOro BEIeCTBa
Brruncnenue aHamuTHYECKUX MHOKUTENEH
Pacuer HaBecku Mpu 3aJaHHBIX YCIOBUSAX
[Tepepacuer pe3ynbpTaTa aHaiIKM3a Ha CyXO€ BEIIECTBO.
Pemenue TunoBsIx 3a1a4

Tema 7. TuTpuMeTpHYecKHe METOAbI AHAJIHM3A.

3ansirue Ne 17. OcHOBHBbIE MOJI0/KeHUs] THTPUMETPHYECKOI0 AHAIN32

Bomnpocsl k Teme:
OcHoBHbIE NOHATHS (AIMKBOTA, TUTPAHT, THTPOBAHHUE, TOUKA KBUBAJECHTHOCTH, KOHEUHAs
TOYKA TUTPOBAHUS, MHIAUKATOP, KpUBas TUTPOBAHUS, CTENIEHb OTTUTPOBAHHOCTH, YPOBEHb
TUTPOBAHUSA).
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1)
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3)

1)
2)
3)

4)

1)
2)
3)
4)

5)

1)
2)
3)
4)

Knaccudukaius METOI0B THTPUMETPUUYECKOTO aHATN3a
CriocoObI BEIpaKEeHUST KOHIICHTPAIIUU B THTPUMETPUICCKIX METOI1aX.
Pernienyie TMOBBIX 3a1a4.

3ansaTue Ne 18. Tunosbie pacuyéTbl B TATPUMETPUYECKOM aHAJIM3E.

Bomnpocsl k Teme:
Pacuer Macchl cTaHAapTHOTO BEIECTBA, HEOOXOAUMOTO JJI IPUTOTOBJICHUS TUTPAHTA.
PacueT kOHILIEHTpaMy TUTPAHTA IPU €r0 CTaHIAPTU3ALHUH.
Pacdet macchl 1 MacCOBOM J0JIM ONPEEIAEMOTr0 BEIECTBA MO pe3yJibTaTaM TUTPOBAHUA.
Pemenne THITOBBIX 3a71a4.

3anstue Ne 19. Pacuérnl pe3yJibTaTOB TUTPOBAHMSA.
Bomnpocsl k Teme:
Pacuér pe3ynbTaToB npsAMOro THTPOBAHUS.
Pacuér pe3ynbraToB 0OpaTHOTO TUTPOBAHHUS.
Pacuér pe3ynbTaToB KOCBEHHOT'O TUTPOBAHUS (TUTPOBAHUS 110 3aMECTHUTEIIIO)
Pemrenye THOBEIX 3a51a4.

3ansiue Ne 20. MeTo/1bl KHCJIOTHO-0CHOBHOTO TUTPOBAHUA (2 1)

Bomnpocsl k Teme:
TuTpaHThl KHCIIOTHO-OCHOBHOTO TUTpOBaHus. CriocOObI CTaHAapTH3AINH.
Kucnorno-ocHoBHbIe MHIMKATOphIL. MoHHAs, XpoModopHas U HOHHO-XpOMO(OpHask TEOPUH
WHJIMKATOPOB KUCIOTHO-OCHOBHOTO TUTpOBaHMs MHTEpBas nepexoia MHAUKATOPA.
Pemrenye THIOBEIX 3a71a4.

3ansTue Ne 21, 22, 23. Pacuetr pH Ha pa3iu4HbIX 3Tanax TUTPOBaHUA(6 1)

Bonpocsl k Teme:
Pacuer u nocTpoeHne KpUBOW TUTPOBAHUS CUIIBHOM KUCIOTHI CUIIbHBIM OCHOBaHKEM. BriOop
WHUKATOpA.
Pacyer u moctpoeHue KpuBOW TUTPOBAHUS cl1ab0il KUCIOTHI CHIIBHBIM OCHOBaHHUEM. BriOop
WHUKATOpa.
Pacyer u moctpoenune KpuBOil TUTPOBaHMSI ca0OT0 OCHOBAHMS CHJIBHOM KHCJIOTOW. BBIGOD
WHUKATOpA.
CamocTtosrenbHas pacueTHO-Tpadudeckast paboTa CTYJACHTOB.

3ansaTue Ne 24. Pacuernbl pe3yibTaTOB KHCJIOTHO-OCHOBHOIO TUTPOBAaHUA (2 4)
Bomnpocs! k Teme:
Boruncnenue gakropa SKBUBaJICHTHOCTH.
Brrurcnenue MOISpHOI Macchl SKBUBAJICHTA.
Brruncnenue ontuManbHBIX HABECOK Il IPUTOTOBJICHHS CTaHJAPTHBIX PACTBOPOB.
[IpuroToBrneHue CTaHIAPTHBIX PAcTBOPOB: MO TOYHOW HAaBECKE CTAHJAPTHOTO BEIIECTBA;
NpUOIMKEHHO C TMOCHIEIyIoNel CcTaHgapTU3aluell M0 HaBeCKe WIM T0 CTaHJapTHOMY
pacTBopy.
Pemenue 3agau.

3ansitue Ne 25. UHAUKATOPHBbIE OIMOKH KHCJIOTHO-OCHOBHOTO THTPOBaHMA (2 4)
Bomnpocsl k Teme:

PacueT BOJIOpOTHOM ¥ THIPOKCHUIIBHOM OIIMOKH.

Pacuer coneBoit ommoKku

Pacuer mieno4Hoi ommoKH.

Pewrenue 3anau

®dopma 203 75



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

3ansiTne Ne 26. Pacyer W mocTpoeHHe KPUBBIX THUTPOBAHHMA 10 MeETOAY

KOMILIEKCcoo0pa3oBaHusi (2 4)

1)
2)

3)
4)

Bomnpocsl k Teme:
Kommiekcomerpuueckoe TutpoBanue. CyliHOCTh METO/1A.
Tutpant Meroja, €ro MNPUTOTOBJIEHUE, CTaHAapTh3anusa. [IpuMepbl NPAKTUYECKOTO
MIPUMEHEHHS METOJa KOMILUIEKCOMETPUUECKOTO TUTPOBAHHS.
Pacuétel mpsiMoro, 00paTHOTO ¥ KOCBEHHOTO KOMIUIEKCOHOMETPUIECKOTO TUTPOBAHUS.
Pemenne THITOBBIX 3a71a4.

3ansitue Ne 27, 28. Pacyer M mocTpoeHHEe KPHMBBIX THTPOBAHUS MO MeETOILY

KOMILIeKcoo0pa3oBanusi (4 4)

1)
2)
3)

4)

5)
6)
7)

1)
2)
3)

1)

2)
3)
4)

1)
2)
3)
4)
5)

1)
2)
3)

Bomnpocsl k Teme:
Opranuyeckue peareHTbl B METO/1€ KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHHUSL.
KpuBbIe THTpOBaHUS 110 METOTY KOMIUIEKCOOOpa30BaHMUS.
Pacyer KOHIEHTpanMM HOHOB MeTalyla M aHUOHA IIOCJI€ YCTAHOBJIEHHUS TOYKH
SKBUBAJICHTHOCTH.
Pacuer KOHIEHTpalMi HWOHOB MeTalUla B TOYKE OKBUBAICHTHOCTH B PEAKIHAX
KOMIUIEKCOOOpa30BaHUSI.
Pacuer pM npu pazmuyHbIX yCI0BHAX, B TOM uncie ¢ yaetoMm pH pactBopa.
Pemmenye THOBEIX 3a51a4.
CamocrosTensHas pacueTHO-Tpaduueckas padora cTyaeHToB. BeiOop nnaukaropa

3ansaTue Ne 29. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHOETUTPOBaHME (2 4).
Bonpocsl k Teme:
OKHCIIUTENTEHO-BOCCTAHOBUTEBHOE TUTpOoBaHUE. CYIITHOCTh METO1a
[IpuroroBieHne cTaHIAPTHBIX pacTBOPOB. PacyeT KOHIIEHTPAIIMK U TUTPa PacTBOPOB.
Pemenne TumoBkIX 3a1a4.

3ansitue Ne 30. KpuBble OKHCJINTETbHO-BOCCTAHOBUTEIbHOI0 TUTPOBaHMS (2 1).
Bonpocsl k Teme:
@daxTopsl, BIUAIOIIME HA XapaKTep KPUBBIX TUTPOBAHUS: KOHIEHTpALMS HOHOB BOJOPOJA,
KOMILJIEKCOOOpa3oBaHue, HOHHAS CHIIA.
Pacuér okucnuTenbHO-BOCCTAHOBUTEIHHOTO MOTEHIIMANA B IPOLIECCE TUTPOBAHUSL.
Pacuér okucnuTenbHO-BOCCTAHOBUTEIHLHOTO MOTEHIINATIA B TOYKE SKBUBAJICHTHOCTH.
Pemenue TunoBsIx 3a1a4.

3ansaTue Ne 31. [lepmanranaromMerpudeckoe TUTPpoBaHue (2 )
Bomnpocs! k Teme:
OO1as XxapakTepucTUKa MePMaHraHATOMETPUIECKOTO METO/1a TUTPOBAHHUSL.
[IpuroroBnenue u cTaHAapTA3ALUS TUTPAHTOB.
VYcnoBus npoBeASHUS ONPECICHHI.
OrnpeneneHre KOHEUHOM TOUKH TUTPOBAHUS
Pemrenne TunoBbIX 3aaau.

3ansitne Ne 32. Mogomerpuueckoe TutpoBanue (2 )
Bomnpocsl k Teme:
OO11ast xapakTepuCTHKA HOIUMETPUUECKOTO, HOJJOMETPUYECKOTO METO/1a TUTPOBAHUSL.
[IpuroToBiieHue U CTaHAAPTU3ALUS TUTPAHTOB.
VYcoBus MPOBEIEHUS ONPENEICHUMN.
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4)
5)
1
2)

3)

PonhE

1)
2)
3)
4)

5)
6)

1)
2)

3)

1)
2)
3)

4)
5)

Omnpenenenrne KOHEYHON TOYKU TUTPOBAHUSL.

Pemrenne TMIIOBBIX 3a7a4.

3anstue Ne 33. UHIMKATOPbI OKUCIUTEIbHO-BOCCTAHOBUTEIbHOIO TUTPOBaHUS (2 4).
Bomnpocsl k Teme:

WHaukaTopl ~ OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOTO  TUTPOBAHUS. Knaccuduxanus

MHIUKAaTOpPOB (0OpaTuMble, HeoOpaTuMele). MHTepBan n3MeHeHNs OKpacKu MHIMKATOPA.

WHaukaTopHble  OMOKM — OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO  TUTPOBAHUS,  UX

MIPOUCXOXKICHUE, PacUeT, yCTpaHEHHE.

Pemenne TMmoBbIX 3a1a4.

3ansTue Ne 34, 35, PacueTsl pe3y/IbTaTOB OKHCIMTEILHO-BOCCTAHOBUTEILHOTO TUTPOBaHU (4 4).
Bomnpocsl k Teme:

Brruucnenue ¢akropa SKBUBAJICHTHOCTH.

Brruncnenue MoJIsipHON MacChl 9KBUBAJIGHTAa OKUCTUTENSI M BOCCTAHOBUTEIIA.

Brruncnenue onTuMaNbHBIX HABECOK PeareHTa sl IPUTOTOBJICHHS CTAaHIapTHOTO PacTBOpA.

Pemenye THOBEIX 3a51a4.

3anaTne Ne 36. OcaauTeJbHOe THTpoBaHWe BbIuHc/IeHHe Pe3yJbTaTOB
0CaIMTEJILHOI0 TUTPOBAHUS (2 4)

Bomnpocsl k Teme:
Brruucienne pM™ u pAn™ B mporiecce TuTpoBanus. Penenue 3aau.
PacuetHo-rpaduueckas padboTa: IOCTPOCHHE KPUBOW OCATUTEIBHOTO TUTPOBAHUSI.
Bbruniciienne KoJam4ecTBa OnpeaessieMoro BEIiecTBa.
Bbruniciienne Macchl HaBECKH, HEOOXOIMMOM JUIs MPUTOTOBJICHHS CTAHIAPTHOTO PacTBOpa
THUTPAHTA.
Bbrurciienne mpoIeHTHOTO COIepIKaHMsl OTIPEIEIIsIeMOro BelecTBa B 00pasiie.
Pemenue 3amau.

Pasznen 2. UncTpyMeHTAJIbHBIE ((PU3MKO-XUMHYECKHE) METO/IbI AHAJIHU3A
Tema 2.9J1eKTPOXUMHYECKHE METOAbI AHAJIN3A
3ansTue Ne 1. O01mas xapakTepucTHKA JIEKTPOXMMHUYECKUX MeTOA0B aHaIu3a (3 4)
Bonpocsl k Teme:
KrnaccudpukanussnekTpoXuMUYECKUX METOI0B aHAIIM3A.
OcHoBHbBIE Y3516l TPUOOPOB ANEKTPOXUMUYECKUX METOJOB aHaIu3a. DJICKTPOXUMUUYECKUE
STYEHKHU.
PaBHOBecHbIE U HEpAaBHOBECHbBIE 3JIEKTPOXMMHYECKHE CUCTEMBI. fIBIIEHMS, BO3HHUKAIOLIUE
MIpU IPOTEKaHUU TOKa.

3anaTne Ne 2. [loreHnmHOMeTpPHYECKHMH MeTOX  AHAJU3A.JJIEKTPOAbI B
MOTEeHIHOMETPHHU M UX Ha3HaYeHue (3 1)

Bomnpocsl k Teme:
[Totenmmonmetpus. Knaccudukanus mMeTofoB moTeHIIMoMeTpudeckoro anamuza. CrocoOsl
MPOBEACHUS aHAIN3a B IOTEHIUOMETPHH.
[Ipsmas norenimomerpusi. l3mepenue mnoreHnmana. OOpaTumble W HEOOpaTUMbIE
OKHCJIUTENHFHO-BOCCTAHOBUTENILHBIE CHCTEMEI.
WNuaukaTopHbIe SIEKTPOAbI, TPEOOBAHUS K MHIMKATOPHBIM DIIEKTPOIaM.
DneKTpobl cpaBHeHHs. TpeOoBaHUS K SJIEKTPOaM CpPAaBHEHUSI.
[TpuHIMT NEHCTBUS YIEKTPOHOOOMEHHBIX 1 HOHOOOMEHHBIX AJIEKTPOIOB.
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7)
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2)
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7)
8)
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10)

1)
2)

3)
4)

1)
2)
3)
4)
5)

6)

Bei0op cucTeMBl 3JEKTPOJOB sl TPOBEICHHS aHaiu3a. lIpuMepbl MPaKTHYECKOTO
MPUMEHEHHUSI HOHOMETpHUU: omnpeacieHue pH, MOHOB IMIETOYHBIXMETAJUIOB, TaJOTCHUI-
HOHOB.

Pemenne THITOBBIX 3a71a4.

3ansarue Ne 3. Omiu0Ku U3MepeHHs MOTEHIMAJIa B pacTBopax (3 v).
Bomnpocsl k Teme:
Pacder ommOox u3MepeHus MOTEHIMAa AIEKTPOa B pacTBOpax
YcTaHoBIIeHHE 3aBUCUMOCTH OLIMOKU M3MEPEHUs NMOTEHIMaNa JIEKTPoia OT HOHHOM CHJIBI
pacTBopa.
Pemrenne TnnoBkIX 3aaa4.

3ansaTue Ne 4. MoHOCeIeKTHBHBIE JIEKTPOIBI (3 ).
Bomnpocsl k Teme:
Knaccudukaius nOHOCETEKTUBHBIX 3JIEKTPOJIOB.
Knaccudukanus MeMOpaHHBIX HOHOCEJIEKTUBHBIX AIEKTPOAOB IO CIIOCO0Y N3TOTOBJIEHUSI.
DNEeKTpOIbl C TOMOTEHHBIMU U T€TEPOr€HHBIMU KPUCTANINYECKUMU MEMOpaHaMHu.
CTeKkIsHHBIN 3JeKTPOJ], YCTPOUCTBO, MPUHLUI PAOOTHI.
OnexTpoaHas GyHKIHS,
Koaddumument cenexruBHOCTH
Bpewms oTknuka,
[Ipenen onpenenenns NOTEHINAT ONPEAEIISIONIETO HOHA.
[loTeHMan WOHOCENEKTUBHOIO JJIEKTpOJa B OTCYTCTBHE IIOCTOPOHHHUX HOHOB U B
MIPUCYTCTBUU MEMIAOIIUX HOHOB.
Pemrenye THIOBEIX 3a71a4.

3aunstue Ne 5 Honometpusi (3 1)
Bonpocsl k Teme:
Pacuert pH pactBopOB.
Pacyer cooTHOIIEHU OKUCIIEHHOM U BOCCTAHOBJICHHOM (hOpM 3JIEMEHTa MPU ONPEACTICHHOM
3HaYEHUH MOTEHIHAIA.
Pacyer KOHIIEHTpallUK HOHOB.
Pemenue TumnoBsIx 3a1ay.

3ansaTue Ne 6. [loreHHOMeTpUYeCKOe TUTPOBaHuUeE (3 4).

Bomnpocs! k Teme:
[loTeHuMoMeTpruueckoe TUTpoBaHUE. M3MEHEHue 3IIEKTPOJHOrO MOTEHLMAIa B IpoLEecce
TUTpoBaHus. CriocoObl 0OHAPYKEHHSI KOHEYHOM TOUKU TUTPOBAHMSL.
Bb100p MHAMKATOPHBIX 3JIEKTPOJOB Ul XMMHUYECKUX PEaKIMHi pa3HOro THMA: KHUCIOTHO-
OCHOBHBIX, OCAXJICHHsI, KOMIJIEKCOOOPa30BaHNUsl, OKUCIIEHUS -BOCCTAHOBJICHHUS.
ITocTpoeHre KpUBBIX MOTEHIMOMETPUYECKOIO TUTPOBAHMS M OIPEACICHUE KOIMYECTBA
BEILECTBA B rpamMMax.
Pacuer mnpousBeneHHs pacTBOPUMOCTH TPYAHOPACTBOPUMOM COJIM 1O 3HAYCHUIO
MIOTEHIMAajIa CUCTEMBIL.
Pacuer TaHreHca yria mpsMoi, Belpakaromuii 3aBucumocts E (MB) ot pX mis pasubix
JJIEKTPOJIOB.
Pemenue TunossIx 3aaay.
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3)

4)
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8)
9)

10)

11)

12)

13)

1)
2)
3)
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5)
6)

1)
2)
3)
4)
5)

6)
7)
8)

9)
10)
11)

3ausaTue Ne 7. KossiokBIyM 10 TeMe MOTeHIIMOMETpHYeCKHil MeTox anaiau3a (3 4).
Bonpochl K KOJLIOKBUYMY:

[HoTenumomerpust. Knaccudukanus MeTo10B NOTEHIIMOMETPUUECKOro aHanu3a. CrocoObl
MIPOBECHUS aHAIN3a B IOTEHLIHOMETPHH.

[Ipsimass moreHmmomerpus. M3mepenwe mnoreHnmana. OOpatumble W HeoOpaTHMEbIE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CUCTEMBI.

DNEeKTPOIbl B MOTEHIIMOMETPHH, UX HazHaueHHe. HIMKaTOpHbIE 3JIEKTPObl, TpeOOBaHUS
K UHJAUKATOPHBIM JIEKTPOIaM.

OnexTpobl cpaBHEHUsI. TpeOoBaHUS K 3JIEKTPOIaM CPaBHEHUSI.

[IpuHmn neicTBUs 31EKTPOHOOOMEHHBIX U HOHOOOMEHHBIX JIEKTPO/IOB.

Nonomerpus. Kiaccudukaiys HOHOCETEKTUBHBIX 3JIEKTPOJIOB.

DNeKTpObl C TOMOTEHHBIMU U T€TEPOr€HHBIMU KPUCTANINYECKUMU MEMOpaHaMH.
CTeKIsIHHBIN 3J7eKTPOoJ], yCTPOUCTBO, MPUHLUI PaOOTHI.

[loTeHIMan MOHOCENEKTHUBHOIO AJIEKTPOJAa B OTCYTCTBHE IOCTOPOHHMX HOHOB W B
MPUCYTCTBUU MEMIAOIIUX HOHOB.

OcHoBHBIE 3neKTpoxuMuueckue xapakrepuctuku HWMCD. Onexktpoanas GyHKUIHA,
KO3(h(UIIMEHT CEeJNEeKTUBHOCTH, BpeMs OTKIMKA, TpeAen ONpeAeNeHusl MOTeHIHal
OTIPEICIAIONIErO HOHA.

Boeibop cuctembl 3J€KTpOJOB A IMpoBeneHus aHainu3a. [IpuMepsl NpaKTUYECKOTOo
IIPUMEHEHHSI MOHOMETpPUH: ompeneneHue pH, MOHOB IIEIOYHBIXMETAUIOB, TAJIOT€HU]I-
HOHOB.

IToTeHMOMeTpHYECKOE TUTPOBaHUE. M3MEHEHHE ANIEKTPOAHOTO MOTEHIHANIA B MIPOLIECCE
TUTpoBaHus. CriocoObl 0OHAPYXEHHsI KOHEYHOM TOUKU TUTPOBAHMSL.

Bb100p MHAMKATOPHBIX 3JIEKTPOIOB A XUMUYECKUX PEaKIU pa3HOro TUIA: KUCIOTHO-
OCHOBHBIX, OCaX/JICHHsI, KOMIIEKCOOOPa30BaHNUs1, OKUCIIEHUSA-BOCCTAHOBJICHHUS.

3aunstue Ne 8. Konagykromerpudeckuii Mmeroa ananausa (3 4)
Bonpocsl k Teme:
Knaccudukanus KOHIYKTOMETPUYECKUX METOI0B aHAIIM3A.
[Ipsimast KOHAYKTOMETpHSI.
Pacyet MoIsIpHOI U SKBUBAJIEHTHOM 3JIEKTPOIPOBOJIHOCTH PACTBOPOB.
KpuBbie KOHTyKTOMETPHUYECKOTO TUTPOBAHUSI.
Pacyer KOHIIEHTpalMK BELIECTBA B paCTBOPE.
Pemenue TumoBsIX 3a1a4.

3ansTue Ne 9 Kol1oOKBHYM 110 TeMe KOHAYKTOMETPUYECKHii MeTo aHam3a(3 1)
Bonpocsl K KOVIOKBUYMY:
Teopernueckre 0CHOBbI KOHAYKTOMETPUYECKOTO METOA.
OcHoBHBIE y3IIbI TPUOOPOB.
Konnykromerpuueckas siueka.
VY nenbHas 3eKTPONPOBOAHOCTh. DPAKTOPHI, BIUSIOLINE HA YIEIbHYIO AIEKTPONPOBOJHOCTD.
DOKBUBAJICHTHAS D3JEKTPOIMPOBOJAHOCTh M TOJBMXHOCTH HOHOB, (DaKTOPBI, BIUSIOUINE Ha
SKBUBAJIEHTHYIO AJIEKTPONPOBOAHOCTb.
Vpasuenue Konbpayia, ypaBuenne OnH3zarepa.
[IpsiMast KOHAYKTOMETPUSI- OCHOBBI METOA.
[Iprembl HaxOXXJCHHS HEW3BECTHON KOHIIEHTPAIIMU: METOJl TpaJydpOBOYHOTO Tpaduka,
pac4YeTHBIM METO.
KonnykroMerpuueckoe TUTPOBAHUE.
KpuBbie KOHIYKTOMETPUYECKOTO TUTPOBAHUSL.
@akTophl, BIMSIOUIME HA YETKOCTh H3JIOMAa Ha KPUBBIX KOHJYKTOMETPHUYECKOTO
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TUTPOBAHUA.
BricokogacTtoTHas KOHOYKTOMCTPH - OCHOBBI MCTO/IA.

3anstue Ne 10.Kysnonomerpuyeckuii Meroa ananu3za (3 )
Bomnpocsl k Teme:
Knaccugukanus KylToHOMETPHYECKIX METOJ0B aHAJIH3a.
[Ipsimast KysmoHOMETpHUS.
Kynonomerpus npu noCTOSIHHOMTOKE U ITOCTOSIHHOM ITOTEHIUAJIE.
Pacuer macchl onpenensieMoro BelecTsa B o0pasiie
Pacuer nmponeHTHOrO conepKaHusl BEMIECTBA B CMECH.
Pemrenne TnnoBkIX 3aaa4.
BHelHsis 1 BHYTpPEHHSISI TeHepalys KyJTOHOMETPUYECKOTOTUTPAHTA.
TuTpoBaHHE IIEKTPOAKTUBHBIX U MIEKTPOHEAKTUBHBIX KOMIIOHEHTOB.
OnpeneneHneKOHEYHONH TOUKH TUTPOBAHUS.
Pemrenye THOBEIX 3a51a4.

3ansiTue Ne 11. KoiokBHYM 10 TeMe KyJJOHOMeTpHYeCKHil MeTox anaau3a (3 4).
Bonpochl K KOJVIOKBUYMY:
TeopeTnueckue oCHOBBI MeToaa. 3akoH Dapajes.
CriocoObl onpe/iesieHns KOJIMYEeCTBa dJIEKTPUUECTBA.
[IpsimasikynoHOMETpUS U KOCBEHHAs (KyJOHOMETPHUECKOE TUTPOBAHUE).
KynonomeTpus npu NoCTOSIHHOMTOKE U IMOCTOSIHHOM ITOTEHIUAJIE.
BHemHss 1 BHYTpeHHsIs TeHepanys KyJOHOMETPUYECKOTOTUTPAHTA.
TuTpoBaHHNE 3JIEKTPOAKTUBHBIX U AIEKTPOHEAKTUBHBIX KOMIIOHEHTOB.
OnpeneneHneKOHEYHOW TOYKH TUTPOBAHUS.
[IpeumyiiecTBa 1 OrpaHUYEHUST METOJIA KyJOHOMETPUYECKOTOTUTPOBAHHUS IO CPABHEHUIO C
JPYTUMHU TUTPUMETPUUECKUMU METO/IaAMH.

3ansaTue Ne 12. BosibTamnepoMeTpuueckue MeToAbl aHamu3a (3 ).
Bonpocsl k Teme:
CyIHOCTh 1 0COOEHHOCTH BOJIbTAMIIEPOMETPUH, KiIacCU(PUKAIIIS METOIOB.
DIIEKTPOXUMHUYECKHUE SUCHKHU.
WNHpukaTopHbIe 31€KTPOAbl, NOJIPU3ALIMS IIEKTPOA.
[Ipenenbublit AUQHY3HOHHBIINTOK.
[Tonsiporpacdus - OCHOBBI METOA.
VYpasHenue nonsporpadudeckoit Bonubsl MnpkoBuda- I'eiipoBckoro.
[Torenuunan nosyBoJsiHbl. DakTOPHI, BAUSAIOLIME HA BEIMYUHY OTEHI[MATANI0IYBOJIHBIL.
KonunuecTBennsliit ananus. YpaBHenue MibkoBuya.

3ansitue Ne 13. Pacyersl B BosibTaMnepoMerpuu (3 4).

Bomnpocsl k Teme:
OmnpeneneHne XapakTepUCTUKM KaNWUIApa TPH M3BECTHBIX 3HAYEHUSX MOTEHIMana,
BPEMEHH, MaCChl KaIUIU PTYTU U KOJMYECTBA Kallelb.
Pacuer s3¢ppexruBHOrO KO3 PUIMEHTa MbDY3UN HOHOB.
PacueT KOHIIEHTpAIK HOHOB B pacTBOE.
Pacuer cuibl TOKa
PacueT KOHIIEHTpAIMH C UCTIOJIb30BAaHUEM METOJIOB CTaHIapTOB.
PacueT 3aBUCMMOCTH BBICOTHI BOJIH KATHOHOB OT MX KOHLEHTPAIMH B PACTBOPE U HA0OOPOT.
Bbruucnenue conepkaHus IpUMeEce AJIEMEHTOB IO BBICOTE€ BOJIH, C MHCIOJIb30BaHUEM
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MEeToJla CTaH/IapTOB.
8) Pacuer noTeHMana noxyBOJHBI M KOJIMYECTBA 3JIEKTPOHOB, YYaCTBYIOIIMX B IpoLEcce.
9) PemieHue TUNIOBBIX 33ja4.

3ansitue Ne 14. Pacuérnl B BosibTamMnepoMerpuu(npoaosikenue) (3u).
Bomnpocsl k Teme:
1) Pacyer 3aBUCHMOCTH BBICOTBI BOJIH KATHOHOB OT MX KOHIIEHTPALIMHU B PACTBOPE M HA0OOPOT.
2) BeluncieHnue cojepkaHus NPUMECEH 3JIEMEHTOB IO BBICOTE€ BOJIH, C HCIOJIb30BaHHEM
METO/1a CTaH/1apTOB.
3) Pacuer noTteHIMana MoJyBOJIHBI M KOJMYECTBA IEKTPOHOB, YIACTBYIOIIMX B TpoIEcce.
4) PeuieHue THIOBBIX 3a/1ay.
3ansTue Ne 15. KoiokBuym mo teme BosibTamnepomerpus (3 ).
Bomnpocs! Kk KOLJIOKBUYMY:
1) CymHOoCTh U 0COOCHHOCTH BOJBTAMIIEPOMETPHH, KIacCH(UKAIIHS METOJIOB.
2) DIeKTPOXUMHUYECKUE STUCHKH.
3) HuaukaTopHBIE AMEKTPOIbI, MOJIAPU3AIHS AIEKTPO/IA.
4) TlpeumyiecTBa U HEAOCTATKH PTYTHOTOAIEKTPO/IA.
5) TlpumeHeHHEe TBEPIBIX IEKTPOIOB.
6) IlonyueHue U XapaKTEPUCTHKA BOJIbTAMIICPHONKPUBOM.
7) KoHaeHcaTOpHBIN, MUTPAIMOHHBIN, TUPOY3UOHHBIN TOKH.
8) IlpenenbHubrii quddy3HOHHBIATOK.
9) CoBpeMeHHbBIC BH/IBI BOJIBTAMIIEPOMETPUU: MPSIMasi U MHBEPCHOHHAsS, TIEPEMEHHO-TOKOBAS;
XPOHOAMITEPOMETPHUS ¢ TUHEHHOM pa3BepTKOH (OCIMLIONOIsIporpadus).
10) IMonsporpadus- CyIIHOCTh METOIA.
11) KagectBeHHbIl aHamu3. YpaBHEHHE MOssporpadudeckoit BoaHbl MnbkoBruya- ['elipoBCKOTO.
[ToTenmman nomayBoiaHbl. DaKTOPHI, BAUSIONINE HA BEIMYMHY MOTEHLIUAIANOTYBOIHEIL.
12) KonnuecTBeHHBI aHanu3. YpaBHeHue HMiubkoBuua. SIBIIEHHS, HCKAKAIOMUE BHI
MOJISIPOTPAMM.
13) MuBepcroHHas BOJbTaAMIICPOMETPHSL.
14) MeTo/1p1 KOHIIEHTPUPOBAHKS ONPEACISIEMOTO 3JIeMEHTa Ha AiekTpoe. JJocTOMHCTBa mepes
JPYTMMU METOJIaMHU.
15) Amnepomerpuueckoe TutpoBanue. CylHOCTh METO/IA.
16) MuaukatopHbIie SJIEKTPO 16, BoIOOp MOTEHIMATa HHIMKATOPHOTO 3IEKTPOIa.
17) AmnepoMeTpruecKoe TUTPOBAHHE C OJHUM U IBYMS TOJIAPU30BAHHBIMH 3JIEKTPOIAMH.
18) Bwuusl kpuBbIX TUTpOBaHUs. OnpeieieHie TOYKH SKBUBAJICHTHOCTH.

Tema 3.0nTHYecKHe MeTObI AHAJIN3A.
3anaTue Ne 16. Teoperuueckue OCHOBBI MeTo4a.MeToAbl MOJIEKYJISAPHOM
ontuyeckoii (Y®, puaumoii u UK) cnekrpockonuu (3 1)
Bomnpocsl k Teme:
1) OOGmwuit mpunimn Metoaa. Knaccupukanus OnTHIECKUX METOI0OB aHaau3a (10 W3ydaeMbIM
00BeKTaM, MO XapakTepy B3aUMOJEUCTBHUS AIIEKTPOMATHUTHOTO U3IYYECHHS C BEIIECTBOM,
M0 WUCHOJB3yeMOW O0OJACTH AIIEKTPOMArHUTHOTO CIIEKTpa, MO MPUPOJE IHEPTeTUUECKUX

MIePEeX0/I0B).

2) CrhekTp 3JIeKTPOMAarHUTHOTO H3IydeHus. OCHOBHBIC THITBI B3aUMOJICHCTBHS BEIECTBA C
U3ITyYCHUEM.

3) Kunaccudukaius CeKTPOCKOMMYECKHX METOJ0OB Ha OCHOBE CIEKTpPa AJICKTPOMArHUTHOTO
W3ITYYCHUSI.

4) CHeKTpLI atromMoB. OCHOBHEIC H B036y)KIICHHBIC COCTOSIHUS AaTOMOB, XapaKTCPUCTHKU
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COCTOSIHUH. DHEPreTHUECKUE MEPEXOIbI.

5) Cnextpbl MOJIEKY; UX 0COOEHHOCTH. CXEMBI AIIEKTPOHHBIX YPOBHEH MOJICKYJIBI.

6) CymHuocts MeToa. L[BeT u crexTp.

7) CBs3b XUMHUYECKOH CTPYKTYPBI COSIMHEHUS ¢ A0COPOIIMOHHBIM CIICKTPOM.

8) CnocoObl TOJTy4YeHHUS OKPAILICHHBIX COCANHCHHUH.

9) doTomeTpHUECCKUE AHATUTUYCCKUE PEareHThl, TPEOOBAHHS K HHM.

10) dyHKUMOHAIBHBIN aHAU3 10 KOJICOATESILHBIM U 3JICKTPOHHBIM CIIEKTPaM.

3ansitue Ne 17. OcHOBHbIE 3aKOHBI CBeTONOrJOIeHUs:.MeToabl afcOPpOLMOHHOTO

anaju3a(3 v).

[IpoBogutcss B ¢opme poJieBoii Mrpbl. Mexay OTIEIbHBIMU BOIIPOCAMHU Ipeaaraercs

pacmmdpoBaTh peOychl, BAKTOPUHBI, KPOCCBOP/IBI, 3apaHee MPUTOTOBICHHBIE CTY/ICHTAMHU.

Bomnpocsl k Teme:

1) OObenuHEHHBIH 3aKOH cBeTonoriomeHus byrepa-Jlambepra — bepa. OTkiIOHEHHS OT
3aKOHA, UX MTPHYUHBI.

2) Onrtudveckast IIOTHOCTh M CBETONPOIYCKAHUE, CBS3b My HUMH.

3) KoabounueHt nornomnieHus cBeta U Ko3pOUIIHEHT MoTaiieHus — MOJISIPHBIN U YICTbHBIN.

4) CBsi3b MEXIy MOJISPHBIM KOA(PQUIMEHTOM MOrameHuss U Ko3(OOUIMEHTOM TMOTJIOIICHHSI
CBeTa.

5) TlousTHE 00 UCTUHHOM U KKYIIEMCS] MOJIIPHOM KO3()(GHUIIMEHTE TOTIIOIICHHS.

6) AHanuTHYECKHE BO3MOXHOCTH U METPOJIOTHUECKHE XapaKTEPUCTHKH (POTOMETPHUYECKUX
METO/IOB aHaJIN3a.

7)  OCHOBHBIC Y3JIbI M OOIIHI TPUHIMIT PAOOTHI TPHOOPOB AOCOPOIIMOHHON CIIEKTPOCKOIIHH.

8) MH3mepeHre BBICOKHX, HU3KUX ONTHYECKUX IUIOTHOCTEH (audhepeHnnanbHbIi METO).

9) AmnHanM3 MHOTOKOMITIOHEHTHBIX CHCTEM.

10) CrocoObl ompe/ie/ieH|s] KOHIICHTPAIUK BEIIECTB.

11) ®doroMeTpHUECKHE aHATUTHYCCKHE PEareHThI; TPEOOBAHUS K HHM.

3ansaTue Ne 18. Pacuérnl B onTHYeCKHX MeTOAAX aHaIu3a (3 4)
Bonpocsl k Teme:
1) Pacyer onTHYECKO# IIIOTHOCTH pacTBOpA.
2) Pacuér cBeTOonmpomnycKaHus.
3) Pacuér ko3 duireHTa MOrIOIMEHUs cBeTa H KO3pPHIIMEeHTa OraleHusI.
4) PeiieHue TUIOBBIX 3a/a4.

3ansaTue Ne 19. Buzyanbnas konopumerpus (3 4).
Bomnpocs! k Teme:
[IpoBomutcss B ¢opme poJieBoii urpbl. MexIy OTIENbHBIMU BOIPOCAMHU MpeAJiaraercs
pacmudpoBaTh pedychl, BAKTOPHHBI, KPOCCBOP/IbI, 3apaHee MPUTOTOBICHHBIEC CTYJACHTAMHU.
Bomnpocsl k Teme:
1) Bu3syanbHas KOJOPUMETPUS: ONPEACICHHE, CYTh METO/IA.
2) YcnoBus MpoBECHHS KOJOPUMETPHUSCKUX HCCIISTOBAHHMIA.
3) Pemienne THIOBBIX 33124
4) OnpeneneHre KOHIIEHTPAIIMH BEIIECTBA METOIOM CTaHIAPTHBIX CEPHIA.
5) OmnpeneneHre KOHIICHTPAIMH BEIECTBA METOIOM YPaBHUBAHHSI OKPACOK.
6) OmnpeneneHne KOHIEHTPALMH BEIIECTBA METOJIOM pa30aBIICHUS.
7) PemieHue THIIOBBIX 3a/1a4.

3ansaTue Ne 20. ®oT03/1eKTPOKOJIOpUMETpHS. (3 1)
Bomnpocsl k Teme:
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1) CymHocTh METO/a, JOCTOMHCTBA U HEJJOCTATKH, IPUMCHEHUE.

2) OcCHOBHBIC ATaITbI IPOBEACHHS (POTOMETPUUECKOTO aHAIN3A.

3) Beibop ycinoBuit (GOTOMETPUUECKOTO OmpeaeacHust (BHIOOp (HOTOMETPHUSCKON peakiivuu,
AQHAJIUTUYECKOU JIMHBI BOJIHBI, KOHIIEHTPALMK PACTBOPA U TOJILIMHBI MTOTJIOLIAIOLIETO CIIO0S,
HCII0JIb30BAHUE PACTBOPA CPABHEHUS).

3anstue Ne 21. Onpenenenne KOHUEHTPALMH AHAJIM3UPYEMOI0 PacTBOpa B MeTo/1e
(poTtoraexTpokosopumerpun (3 4).
Bomnpocsl k Teme:
1) OmnpenencHre KOHICHTPAIIMU BEIIECTBA METOJIOM I'PaJlyipOBOYHOTO IpaduKa.
2) OmpeneneHne KOHIEHTPAILMH BEIIECTBA METOJIOM OJIHOTO CTaHapTa.
3) OmnpeneneHne KOHIEHTPALMH IO MOJIIPHOMY (HJTH yASTbHOMY) KO3(DDHUIIMEHTY MoTalIeHHS.
4) OmpenereHne KOHIEHTPAIMH BEIIECTBA METOIOM J00aBOK.
5) OmpeneneHre KOHICHTPAIMK BEIIECTBA METOIOM CTaHIapTa.
6) OmnpeneneHre KOHIIEHTPAIIMU HECKOJBKHX BEIISCTB MPU WX COBMECTHOM MPUCYTCTBHH:
(hoTOMETpHUECKU aHAINU3 IBYXKOMIIOHEHTHBIX CMeceH.
7) Pemienue THIOBBIX 3a/1a4.

3ansTue Ne 22. Pacuersbl pe3yibTaTOB ONTHYECKOr0 u3MepeHusi (3 4).
Bomnpocsl k Teme:
1) BoluncieHre MOJSPHOTO KOA(hHIMEHTa TOIJIOMIECHUS! MUHHUMAIBHOW KOHIICHTPALUH
KOMIIOHEHTa
2) Pacuer KOHIIEHTPALMH ONPEICIICMOT0 KOMIIOHEHTa METOIOM J100aBOK
3) Pacuer KOHIIEHTPAIIUH [0 U3BECTHOH BETMYMHE MOJISIPHOTO KOA(PQHUIIUCHTA TOTJIONICHHUSI.
4) Pacuer coaepikaHusI HIEMEHTOB P COBMECTHOM TPUCYTCTBHH.
5) Pacuer KOHCTaHTHI AUCCOIMAIIUHA UHIHUKATOPA.
6) Pemienue THIOBBIX 33/a4.

3anstue Ne 23. Pacuer omm6ok poToMeTpuuecKoro onpeaeaenus (3 1)
1) PemicHue TUMOBBIX 33134

3austue Ne 24. Cnekrpodoromerpusi (3 1).
[MpoBoautcss B ¢opMe poJieBoii HMIrpbl. Mexay OTIACIbHBIMA BOMPOCAMHU MpEAIaraeTcs
pacidpoBaTh peOyChl, BAKTOPHHBI, KPOCCBOP/IbI, 3apaHee IMPUTOTOBICHHBIC CTYJACHTAMH.
Bomnpocs! k Teme:
1) CymHocTh METO/1a, JOCTOMHCTBA M HEJIOCTATKH.
2) TlorpenrHocTH CIEKTPO(POTOMETPUUYECKOTO aHaIK3a, UX MPUPO/IA, YCTPAHEHHE.
3) IlpumeneHwe  MeToga A HCCICHOBAHUS — peakiuii  (KOMIUIEKCOOOpa3oBaHus,
MPOTOJIMTHYECKUX, arPErallin), COMPOBOXK TAOIIUXCS H3MEHEHUEM CIIEKTPOB MOTJIOIICHHS.
4) CrexTpopOoTOMETPUUYECKUI aHATN3 IBYXKOMIIOHEHTHBIX CMECEH.

3ansaTue Ne 25. Cnoco0b1 onpee/ieHNs KOHIEHTPALUHU B clieKTpogoToMeTpuu (3 4)
Bomnpocsl k Teme:
1) OnpenenceHue KOHIEHTPAIIMU METOIOM IPAJyHPOBOYHOTO TpaduKa.
2) OmnpeneneHne KOHIEHTpAKU TU(depeHIIHaTbHBIM METOIOM.
3) OmnpeneneHne KOHIEHTPALMH METOIOM J00ABOK.
4) OnpeneneHne KOHIEHTPALIUK METOIOM CTaHAapTOB.
5) Pemenue THIOBBIX 33124

3ansitue Ne 26. Ciektpodoromerpuyeckoe TuTpoBanue(3 4)

®dopma 28 u3 75



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

1)

2)
3)
4)

5)
6)
7)
8)
9)
10)
11)

12)
13)
14)

15)
16)

17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

30)

Bomnpocsl k Teme:
Ornpezenenure BeIIeCTB B MPUCYTCTBUU MIPUMECEH.
Meton AneHa.
Pemenne THITOBBIX 3a71a4.

3anstue Ne 27. KolsIOKBHYM 110 TeMe ONITHYeCKHe MeTOIbI aHaau3a (3 4).

Bonpocsl K KOJLIOKBHYMY:
OOmwmii mpuHIMn MeTona. Kiaccupukanust ONTHYECKUX METOJIOB aHAIN3a (110 M3y4aeMbIM
00BEeKTaM, TI0 XapaKTepy B3aWMOJCHCTBUS AJIEKTPOMArHUTHOTO HM3IYYCHHUsS C BEHIECTBOM,
M0 HCIOJIE3YeMOH OO0JIaCTH JIEKTPOMAarHUTHOTO CHEKTpa, 0 MPHUPOJE JSHEPTeTUYECKUX
MepPEX0/I0B).
CrnexTp »IeKTPOMarHUTHOTO H3NMy4deHus. OCHOBHBIE THIIBI B3aUMOJICHWCTBUSI BEIIECTBA C
W3ITyYCHUEM.
Knaccugukanuss CieKTpOCKONMMYECKAX METOJO0B Ha OCHOBE CIIEKTpa JJIEKTPOMArHUTHOTO
W3ITYYCHUSI.
Crnektpbl atomoB. OCHOBHBIE W BO30YXKJIEHHBIE COCTOSHUSI aTOMOB, XapaKTEPUCTUKU
COCTOSIHMM. DHEPreTUYECKHE IEePEX0IbI.
CrexTpbl MOJIEKYIT; UX 0COOEHHOCTH. CXeMBI AJIEKTPOHHBIX YPOBHEU MOJIEKYIIHI.
CymHocTh abcopomronnoro Meroa. LlBeT u ciexrp.
CBSI3b XUMHUYECKOU CTPYKTYPBI COCTUHEHUS ¢ a0COPOIIMOHHBIM CIIEKTPOM.
CriocoObl MOTy4eHHsT OKPAIICHHBIX COCTUHECHHM.
doToMeTpUYECKUE aHATTUTHUECKHE PeareHThl, TPeOOBAHUS K HUM.
OYHKIMOHATIBHBIN aHAU3 M0 KOJIEOATETbHBIM U JIEKTPOHHBIM CIIEKTPaM.
OObeMHEHHBIM 3aKOH cBeTomorjiomnieHus byrepa-JlamGepra — bepa. OTkiIOHEHHS OT
3aKOHA, UX MIPUYMHBI.
OnTHyeckas MIOTHOCTb U CBETONPOITYCKAaHUE, CBSA3b MEXI1Y HUMH.
Koaddunument nornomenus ceera 1 K03Q(GUIUEHT NOTalIeHNUs — MOJIIPHBIN U YAETbHBIH.
CBsi3p MEXJly MOJIAPHBIM KOY(PPUIMEHTOM MorameHuss U KO3PQPHUIIMEHTOM MOTJIOIIEHUs
CBeTa.
[TonsiTHEe 00 UCTUHHOM U KaXXYLIEMCSI MOJIIPHOM KOA(PGUIIUEHTE MOTIOIIECHUS.
AHaNIUTUYECKHUE BO3MOXHOCTH M METPOJIOTUYECKUE XAPAKTEPUCTHKU (POTOMETPUUYECKUX
METO/I0OB aHaJIn3a.
OcHoBHBIE y31IbI M OOIIMH MPUHLIUI PA0OTHI MPUOOPOB a0COPOIIMOHHOMN CIIEKTPOCKOIUH.
N3mepenue BBICOKUX, HU3KUX ONTHYECKUX IIOTHOCTEH (quddepeHunanbHblid METO).
AHanu3 MHOTOKOMIIOHEHTHBIX CUCTEM METOJIOM a0COPOLIMOHHON CIIEKTPOCKOIUH.
CriocoOsbI onpeienieHns KOHIEHTPAllMY BEIIeCTB B a0COPOIIMOHHOM CIIEKTPOCKOIIHH.
DoTOMETPUYECKUE AaHATTUTHUECKHUE PEareHThl; TPEOOBAHUS K HUM.
Pacuer onTrueckoi IIIOTHOCTH M CBETOIIPOIYCKAaHUS pacTBOPA.
Pacuér ko3¢ unmenta nornouieHus cBeta u ko3 umeHTa norameHms.
BusyanbHas KOJOpUMETpHSL: ONpEe/IeieHUe, CYyTh METOIA.
YcnoBus NpoBeeHNS BU3YaTIbHBIX KOJIOPUMETPUUYECKUX UCCIEA0BAHUI.
OmnpeneneHre KOHIIEHTPALMH BELIECTBA METOI0M CTaH/IapPTHBIX CEPUH.
OnpeneneHne KOHIIEHTPALMK BELIECTBA METO/IOM YPaBHUBAHMSI OKPACOK.
OmnpenerneHre KOHIIEHTPALMK BELIECTBA METOIOM pa30aBIeHHUS.
CymiHocTs MeTO/1a, OCHOBHBIE ATAITbl IPOBEJCHUS (POTOMETPUUECKOTO aHAIN3a/10CTOMHCTBA
1 HEeJI0OCTaTKU METO/1a.
Bri6op ycnoBuii poTomerpuueckoro omnpezaeneHus (BbIOOp (OTOMETpUUYECKON peakluw,
aQHAJIMTUYECKOW JUTMHBI BOJIHBI, KOHIICHTPALIUU PACTBOPA M TOJIIMHBI MOTJIOLIAIOIIETro CIIOos,
UCIOJIb30BAHUE PACTBOPA CPABHEHUS).
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31) OmnpeneneHne KOHIEHTPALMH BEIIECTBA: METOJOM TI'PaIyHpPOBOYHOTO rpaduka, METOIO0M
OJIHOTO CTaHAAPTa, [0 MOJISIPHOMY (MU yaeIbHOMY) K03(p(pULIMeHTy morameHus, MET0I0M
100aBOK.

32) OmpeneneHre KOHLEHTPALUK HECKOJBKHX BEHICCTB NP MX COBMECTHOM IPUCYTCTBUH:
(hoTOMETpHUECKUI aHAIN3 TBYXKOMIIOHEHTHBIX CMECEH.

33) Beruncienue MOJISIpHOrO KOA(GHUIMEHTa MOIJIOMICHHS] MHUHHMAIBHOW KOHICHTPAIIUH
KOMIIOHEHTa

34) Pacuer KOHIIEHTPALIMH ONPEILIIEMOr0 KOMIIOHEHTa METOJIOM JI00aBOK

35) Pacuer KOHIIEHTPAILIMH [0 U3BECTHON BEIMYMHE MOJISIPHOTO KO3(D(GHUIIMEHTA TOTIIOIICHHS.

36) Pacuer coneprkaHusl SICMEHTOB IPH COBMECTHOM TPHUCYTCTBHH.

37) Pacuer KOHCTaHTBI AUCCOIMAIIMH UHHKATOPA.

38) CymHOCTb CIEKTPOPOTOMETPHUYECKOTO METO1a, TOCTOMHCTBA U HEJIOCTATKH.

39) MMorpemrHoCTH CIIEKTPO(HOTOMETPUUYESCKOTO aHAIN3a, X MPUPOJIa, YCTPAHEHHE.

40) Tlpumenenne  Merojga IS WCCIACIOBAHHSA  peakiuid  (KOMILUIEKCOOOpa30oBaHHMS,
MPOTOJIMTUIECKHX, arperalnm), COPOBOXKIAIONINXCS N3MEHEHHEM CIIEKTPOB TTOTIIONICHHUS.

41) CriekTpoOoTOMETPUUYECCKUI aHATN3 IBYyXKOMIIOHEHTHBIX CMECEH.

42) CriekTpoOoTOMETPUYECKOE OIpe/e/icHHe KOHIICHTPAIUH METOJIOM TPaIyHpPOBOYHOIO
rpaduxka.

43) CnekrpodoToMeTpudeckoe OmpeaeieHne KOHIeHTpanun: auddepeHHaIbHbIM METOIOM,
METOJIOM JI00aBOK, METOJIOM CTaHJIapTOB,

44) CnexrpodoToMeTpuIeCcKOe ONpeeICHHE BEIIECTB B MPUCYTCTBUU IIPUMECEH.

45) CnekrpodoToMeTpruIecKoe OnpeaeacHHe 10 METOIy AJICHA.

Tema 4. XpomaTorpadguueckue MeToIbl aHAJIH3A
3aunstue Ne 28. OcHoBbl XpoMaTorpadpuu (3 4).
Bonpocsl k Teme:

1) CymHocTs XpoMaTorpapuyeckux METOI0B aHAIU3A.

2) TlousTre 0 MOABMKHOM U HEMOABUXKHOM (a3ax.

3) Kiaccudukaiys METOIOB 10 arperaTHOMY COCTOSIHUIO TMOJBM)KHOW M HEMOIBIXHOM (a3,

[0 MEXaHU3MY pa3JiesieHus], 10 TEXHUKE BBIITOJIHEHUS.

4) Metoa abCOTIOTHON KaTHOPOBKH.

5) MeToa BHYTPECHHENH HOPMATU3aIlHH

6) MeToa BHYTPEHHETO CTaHAapTA.

7) KonuuecTBEHHbIC XapaKTEPUCTUKHU Pa3ICCHHsL.

8) Pemienue THIOBBIX 33124

3ansaTue Ne 29. Pacuersl B XpomaTorpaguyeckux Meroaax anajausa (3 4)
Bomnpocs! k Teme:
KauecTBeHHBIE XapaKTEPUCTUKH XpPOMATOTpaprIecKoro mpoiecca.
Pacuer BpeMeHu yaepKUBaHUS U YIEPKUBAEMOTO 00beMa.
Pacuér koaunrenTa eMKOCTH KOJTOHKH.
Pacuér oTHOCHTENHHON CKOPOCTH MEepeMEIIEHUsI KOMIIOHEHTOB B TOHKOM CIIO€.
Pemenue TUMoBBIX 3a/1a4.

AR A

3ansaTue Ne 30. KotokBuyM 1o Teme xpomarorpaguieckue MeToabl anaaunsa (3 4).
Bonpocs! K KOLNIOKBHYMY:
1) CymHocTs XxpoMaTorpaguyeckux METOJOB aHanu3a. [lOHATHE O TOJBMXKHOW W
HETOIBIKHOM (hazax.
2) Knaccudukamms xpoMaTorpagyeckux METOOB 10 arperaTHOMY COCTOSIHUIO TTO/IBU)KHOW U
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3)
4)
5)
6)

7)
8)
9)
10)
11)

1)
2)
3)
4)
5)
6)

1)
2)

3)

4)

HETOBIKHOM (ha3, M0 MEXaHU3MY pa3AeNICHHs, [0 TEXHUKE BBHITIOTHEHHUS.

I"azoBas xpomatorpagus. CopOEeHTHI 1 HOCUTENHU, TPEOOBAHUS K HUM.

MexaHu3M pazesieHus BeIeCTBa B Ta30BOM XpoMaTtorpaduu.

ObnacTunprMeHeHus ra30Boi xpomarorpapuu.

OCHOBHbBIE TEOPETHUYECKHUE IOAXOJIbl: TEOPHUS] TEOPETUUYECKUX TapEIOK U KUHETHYECKas
TEOpHUSL.

OcHOBHbIE TapaMeTPbl XPOMATOTPAMMBI.

XKunkoctHast xpomarorpadus. Buabl )KuaKOCTHON XpomMaTorpadum.
[IpenmymiecTBaBbicCOKOA(pGEKTUBHOM KUIKOCTHON Xpomartorpadpuu (BOXKX).

VYcnoBus npoBeNeHNs XpOMATOrpahuuecKoro aHalIn3a.

KauecTBeHHBI M KOJIMUYECTBEHHBIH Xpomarorpauueckuil aHamu3. Meroa abCONMIOTHOU
KaJTMOpOBKM, TNPUMEHEHHE OTHOCUTENBHBIX TONPABOYHBIX KOA3(PPUIIMEHTOB, METOJ]
BHYTpPEHHEI HOpMalIHu3aliy, MEeTO]l BHyTPEHHETO CTaHapTa.

Tema 5. Kuneruueckue MeTobl aHAJIN3A
3ansaTue Ne 31. OcHOBHbBIE MPHEMbI KHHETHYECKUX METOI0B aHamu3a (3 4).
Bomnpocsl k Teme:

MeTto1 TAaHTEHCOB.

Mertoa puKCUPOBAaHHOTO BPEMEHH.

Meto hpuKCHpOBaHHON KOHIIEHTPAIIUH.

Mertox 100aBoOK.

Meron KaTanMMEeTPUIECKOTO TUHTPOBAHHUS

Pemrenye THOBEIX 3a1a4.

3ansaTue Ne 32. Ko/IlIOKBHYM 110 TeMe KHHEeTHYeCKHe MeToIbI aHaiau3a (3 4).
Bonpochl K KOJVIOKBUYMY:
CylHOCTh KHHETUYECKHX METOIOB.
Karanmutnuecknii ¥  HEKaTAIMTHYECKHH  BapHaHThl KHHETHMYECKHMX METOJO0B; UX
YyBCTBUTEIBLHOCTD U CEJICKTHBHOCTD.
Tumbel HWCHOJMB3YEMBIX KATAIMTHYECKHMX M HEKATAIMTHYCCKUX PEaKIMi: OKHCICHUS-
BOCCTAHOBJICHHs, OOMEHa JIMTaHJOB B KOMIUIEKCAX, TPEBPAIICHUS OPraHUuYECKUX
COCTMHECHUH, POTOXMMUYECKHE U (DEPMEHTATHBHBIE PEAKIUH.
Crioco0Obl omnpeneeHus KOHIICHTPAIMK 110 JaHHBIM KUHETHYCCKUX Hu3MepeHui. Ilpumepbl
MPAKTUYECKOTO MPUMCHCHHS.

7. JJABOPATOPHBIE PABOTbDI, IPAKTUKYMbI
Pasnea 1. O0mme TeopeTHYeCKHE OCHOBbLI AHAJIMTHYECKON XUMHMU. XUMHYECKHE

METO0/Jbl aHAJIN3a

Tema 1. BBenenne B npeaMer aHATUTHYECKAsi XMMHUS.
JlabopaTopnasi pa6ora Ne 1. Ilpuemsl padoThl ¢ XMMHYECKOH MepHO# mocynou (4 4).
Leas padoThI:
OTtpaboTaTh HaBBIKM PabOTHl ¢ XUMUYECKOH MEpHOM MOCYHOi: MepHbIE KOJOBI, MUIETKH,
OIOPETKHU.
Hayuutbcst kanubpoBaTh MEPHYIO MOCYY.
Coaepixkanue padoThbI:
[TomyuuB y npenoaBares 3alaHle U 03HAKOMUBIIIHMCH C METOIMKOM paboThl ¢ XUMUYECKOMH
MEpHOI Mmocy10il 0TpaboTaTh HABBIKM HAMOJIHEHUS MEPHOTO COCY/A >KUIKOCTHIO TOYHO JI0
METKH.
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2. OmpenenuTh HCTUHHYIO BMECTUMOCTD IHUIIETKU M OIOPETKH KAIMOPOBaHHEM.

PesyabraTel JadoparopHoii padorbl: OTueT NpenOCTaBIISIETCd B IUMCbMEHHOM BUJIE U
JOJDKEH COJepXkaThb KpaTKoe ONMCAHME XO0Ja PadOThl, paCUETHYIO 4YacTh M BBIBOJBI IIO
pabore.
B pesynbTaTe BbITIOJIHEHUS JIA0OPATOPHOU PAOOTHI CTYIACHT JOJIKEH:
3narb: OCHOBHBIC NpaBWJIa TEXHUKHW OE30MMACHOCTH W TpaBmiia pabOThl CO CTEKJISTHHOU
MOCYAOM.
YmeTh: KanmunOpoBate MEpHYIO MTOCYY.
Buaanerb: TeXHUKON BBIITOJTHEHUS] OCHOBHBIX aHATUTUYECKUX ONEPAIU P KAYECTBEHHOM
1 KOJIMYECTBEHHOM aHaJIM3€ BEIIeCTBa.

Bomnpocsl k Teme:

1. Kakue nmpaBuia TeXHUKH 0€30I1aCHOCTH CJIEyeT COOMI0AaTh B XUMUUECKUX JIAO0OpaTOPHUIX 10
Hayaja, BO BpeMs IPOBEJCHUS U [0 OKOHYAHUU IKCIIEpUMEHTa?

2. IlpaBuia pabOTHI ¢ KHCIOTaMU: 3AIUTHBIE CPEJICTBA, KaK HY)KHO paboTaTh, YTOOBI H30eXkKaTh
HECYACTHBIX CIIy4aeB, NEHCTBUS B Cllyyae MPOJIMBa KUCIOTHI, 0KOTOB (BUIbI XUMHUYECKUX
05KOTOB), MEpBI OKa3aHUS MEPBON MOMOIIIH.

3. IpaBwmia paboTHI CO CTEKITHHOM MOCYIOM: KaK MPaBUILHO 00paIIaThCs CO CTEKITHHOM
MOCYA0H, YTOOBI ee He pa30oUTh U N30eXKaTh MOPE30B, BUIAbI KPOBOTEUEHUN U MEpPbI OKa3aHUs
IIEPBOM MTOMOIIN.

4. IlpaBuna paboThl € AIEKTPUUECKUMH TPUOOPAMHU: 3alIUTa OT MOPAKEHUS IEKTPUIECKUM
TOKOM, IpaBuia 0OpalleHus ¢ AIeKTpOHarpeBaTeIbHbIMU TPHUOOpaMHu.

5. Kak knaccuuuupyrorcs XMMHYECKUe PEaKTUBBI 10 cTeNeHr YUCTOThl? Kakue yciaoBHbIE
0003Ha4YeHHsI TPUMEHSIOTCS 7151 3TOT0?

6. KakoBbl 0011re mpaBuia MpUroTOBICHUS U XPaHEHHS PaCTBOPOB B JabopaTopuun?

7. Yto Takoe MUCTWIIMpOBaHHas M OuaucTwiMpoBaHHas Bojga? Kak oHa monmydaercs um Kak
KOHTPOJIUPYETCS €€ KAYECTBO?

8. Uro Takoe nmepekpucraminzanusa? J{s 4ero u Kak OHa BBITOJIHAETCS?

9. KakoBo Ha3HaueHHE MOIOMIMX CpPEICTB [uisd JabopatopHoi mnocyabl? Kakue penents
MOIOIIIUX CMECEN Bbl MOYKETE MTPUBECTU?

10. B kakmx ciy4asx CileayeT HCIOJb30BaTh: a) OIPETKY CO CTEKISHHBIM KpaHOM; O)
MHKpPOOIOpeTKy?
11. B yeM COCTOMT CYIIHOCTh KAIMOpOBaHUs MepHOM mocynbl? C Kako# 1ebIo 3TO JeaaeTcs?
Tema 2. Meroabl pa3iejieHuss 4 KOHUEHTPHPOBAHUS BelleCTB B aHAJINTHYECKOM

XUMMH.

JladopaTopHas padora Ne 2. Otesenne xese3a 0T MArHUS ocaxaeHueM (4 4).
eab paboThI:

1. OTpaboTaTh TEXHUKY OCAXKIACHUS HOHOB U3 PacCTBOpA.

2. Hayuutbcst GUIBTPOBATH U TPOMBIBATH OCAIKH.

Coaep:xkanue padoThbI:

1. TlonyuuB y mpernojaBaTeis 3aaHne MPOBeCTH oTaeneHre HoHOB xene3a (I11) ot maruus us3
aHaIM3UpyeMoro pacteopa. [IpoBeputh NoIHOTY OCaKACHUS.

2. OTdunbTpOBaTh U MPOMBITH OCA/IOK.

PesyabTaTsl J1abopaTopHoii padoThi: OTYET NPENOCTABISIETCS B TUCBbMEHHOM BHJIE U

AOJIKCH COACPIKATH KPATKOC OIMMUCAHUC XOa paﬁOTBI M BBIBOJBI 110 pa60Te.

B pesynbraTte BHINOTHEHUS 1a00paTOPHON pabOThI CTYIECHT AOJKEH:
3HaTh: YCIOBUS OCOXICHUM KPYMHOKPUCTAIUIMYECKUX M aMOP(HBIX ocagkoB.OCHOBHBIE

MCTOJbI BBIACJICHU A, Pa3ACIICHUSA U KOHIICHTPUPOBAaHUA BCIICCTB.

YmMmers:[logbupaTsmarepuasl, MOCyay U NpUCHocoOaeHus i GUIBTPOBAHUS OCAIKOB.
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N

Baanerb: TexHUKOHN BBIIOJHEHHS] OCHOBHBIX AHAJIMTUYECKUX OIlEepaluil TP KaYECTBEHHOM
U KOJIMYECTBEHHOM aHAJIM3€ BEILECTBA.
Bomnpocsl k Teme:

. Kakue ycnoBus cnenyer coOmronaTh NpU  OCAXAECHUU KPYNHOKPUCTAUIMYECKUX U

amMopdHBIX ocaakoB? B yeM pasnuune yclioBUi U 4eM OHO BBI3BAHO?
Kakune matepuainsl, TOCyay U MPUCIIOCOOICHHS HCIIONB3YIOT IS (PHIBTPOBAHHS OCAKOB?

. B xakux cimydasx He clieAyeT HMpUMEHSTh OymaxxHble GuiabTpsl? UTO TOT/IAa HCIOJB3YIOT

1t QUITBTPOBAHUS?
UYro Takoe puiabTpoBaHue ¢ nogorpesom? Kak ero npakTuuecky BBIIOJIHSIIOT?

Tema 2. FeTeporeHHble PaBHOBECUHA B CHUCTEME 0CaA0K-HACBIIIEHHbIHI pacTrBop

MaJIOPpaCcTBOPUMOIO J3JEKTPOJHUTAa U UX POJb B aHaJuTH4Yeckoii xumuu. KauecTBeHHBIH
AHAJIU3.

N

w

=

JladopaTopHnas padora Ne 3 (4 u).

A. I'ereporeHHble paBHOBeCHSA

eab paboThI:
N3yuuts ycrnoBus 00pa3oBaHMs 0CAIKOB MAJIOPACTBOPUMBIX CHITBHBIX AJIEKTPOJIUTOB.
Hayuutbcst nepeBoANTH OJTHA MAJIOPACTBOPUMBIX JJIEKTPOJUTOB B APYTHE.
N3yunTh BIMSHWE TOCTOPOHHUX DJIEKTPOJIMTOB HA PAaCTBOPUMOCTH MAaJOPACTBOPHUMBIX
CUJIBHBIX AJIEKTPOJIUTOB.
W3yunths BIusHUE pa3NUYHBIX (AKTOPOB Ha TMOJHOTY OCaXJAECHHA OCAJKOB U UX
pacTBOpEHUE.

Conep:xanue padoThbI:
N3yunts yciaoBus oOpa3zoBaHUs ocallka XJIOpuAa cBUHIA. [IpoBepHUTh MOTHOTY OCaXKIACHUS
MOHOB. M3yuuTh BIMSHHME OJHOMMEHHBIX HMOHOB Ha pPacTBOPUMOCTb OOpPa30BaBIIETOCS
ocaaka. PaccMoTpeTh npoTekaHue KOHKYPUPYIOIIUX PEaKIIUi.
PaccmoTpers BiIMSiHME OJHOMMEHHBIX (IaBesieBas KHUCIIOTa) U UHIUGGEPEHTHBIX HOHOB
(yKcycHasi KUCIIOTa) Ha paCTBOPUMOCTD OCaJIKa OKcalaTa KalbIIMsl.
PaccmoTpeTh 3aBUCUMOCTH pacTBOPUMOCTH 0CaiKoB cynbhuaa menu (I1) u cynbduna xenesa
(IT) B comstHOI KUCIIOTE OT MIPOM3BEIEHHS PACTBOPUMOCTH JTAHHBIX COETMHEHHIHA.

Bonpocsl k Teme:
B kakux ciayyasx ¥ moueMy MpU TUAPOJIM3E COJiel CiabblX OCHOBAaHHUU O0O0pa3zyroTCs
ocHOBHbIE conu? [IpuBenure npumepsl.
Kakoe u3 Bemects Fe(OH), unu Fe(OH)s umeer 6omblinyt0 pacTBOPUMOCTD IIPH OJTHOU U TOM
e TeMIiepaType.
Kak nosnusier Ha pactBopumocTs BaCO3 no6aBneHue B pacTBOp Cobl?
CpaBHuTEe pacTBOPUMOCTH cyinbdara Oapus B uuctoit Boge u B 0,2 M pacTBope HUTpara
Kanus. OTBET NOJATBEPAUTE pacuyeTaMu ¢ y4ETOM MOHHOW CUJIbI pACTBOPOB.
Hcnone3yss 3HaUY€HHs] CTAHIAPTHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIUAJIOB,
o0cyuTe BO3MOXHOCTh 00pa30BaHUs OCAJKOB MPH CIMBAaHUM PACTBOPOB XJIOPHAA Kele3a
(IIT) u cynpdhuaa kanus u ero coctaB. OTBET MOATBEPAUTE YPABHEHUSMHU PEAKITHIA.

b. OJkcnepumeHTasibHOe O000CHOBAaHHMEe KHMCJIOTHO-IIEJIO0YHOH KiaaccupuKanuu
KATHOHOB B CHCTEMATHYECKOM aHaJIM3e.
Heas padoThI:
3aKpenuTh KaUeCTBEHHbIE PEAKIIMKM Ha KATHOHBI 1- 6 aHATUTHUYECKUX TPYIIIL.
OCMBICIUTh BO3MOXHYIO CXEMY pa3/ieJieHHuss KaTUOHOB KHUCJIOTHO-IIEJIOYHBIM METOJOM C
WCIIOJIb30BAHUEM T'PYIIIOBBIX PEAKTUBOB.
Coaepixkanue padoThbI:

Pasnemuts katnorsl Na', K*, NHs*, Ag*, Pb?*, Ca?*,Ba%*, Mg?*, Zn**, AP, Cr¥*, Fe?", Fe’",
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Mn?*, Ni?*, Co?*, Cu?* ma aHanmuTHYeCKHe TIPYNMHl 110 OTHOLICHHIO K KHCIOTaM (COJNSHOH M
CEpHOM) U OCHOBAaHUAM (TUIPOKCHIAM HATpusl, KaJlus, aMMOHMS).
Bomnpocsl k Teme:

1. Jlaiite omnpeneneHus CclIeAyHOIIMM TEPMHMHAaM: KaueCTBEHHBIM aHaJINM3, aHAJIUTHYECKas
peaxkuus,rpyninoBod U cHnenupUUecKUil peaKkTUBbI,UyBCTBUTEIBHOCTh PpEAKLUH, IPeaes
oOHapyXeHHs, APOOHBIA M CHCTEMAaTHIECKUI X0/ aHAJIH3a.

2. IlpuBenmute onpeeNeHus MOHSITUI:METO/1bI U CTIIOCOOBI KayeCTBEHHOIO
aHaM3a;IIPOOUPOYHBIC U KallebHbIE PEaKIINH;MOKPBIA U CYXOH METOIbI aHAJIH3A.

3. B uewm 3axiouaercsi CyIHOCTh JPOOHOTO U CHCTEMATHYECKOTO aHaIn3a?

4. Cdopmynupyiite 3a1a4i KaU€CTBEHHOTO M KOJMYECTBEHHOTO aHATIN3a.

5. Kakue maccbl U 00BbEMBI aHAIM3UPYEMBIX BELIECTB COOTBETCTBYIOT MAakKpO-, MHUKPO- U
MOJIyMUKpOaHaIu3y?

6. B uém 3aKkimrodaercs CyTh «CyXOTO METOJIa aHAJIA3a» ?

7. llepeuncnuTte pa3nuyHbIE TUIBI AHATUTHUYECKUX KilaccH(UKaMi KaTHOHOB, cAenaiiTe HX
CpPaBHUTEIBHBIN aHAIIN3.
Ha yem ocHOBaHa KMCIOTHO-OCHOBHAs KilaccuuKamusi KaTHOHOB?
Kakwue rpynnel annoHoB Brl 3Haete? Ha uém ocHoBaHa ux kiaccupukanus?
10. C momoImp KakuX ypaBHEHWH XWMHUYECKOH pEaKkIMH aHAIW3HPOBAIM HEW3BECTHBIN

obpazern?

Pe3yabTarsl 1adoparopHoii padorbi: OTUET NPEAOCTABISAECTCS B MUCBbMEHHOM BUJIE U

JOJIKEH COoepKaTh KpaTKOe OMKCaHue X0/1a pabOThI ¥ BHIBOBI IO padoTe.

B pe3ynbraTe BeInonHEeHUs J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:

3narb: [IpuHIMOBI KaueCTBEHHOrO aHain3a. KadyecTBEHHBIN aHalW3 OCHOBHBIX KIIACCOB
HEOPraHMYECKUX BEIECTB.

Ymerb:IIporao3upoBaTe pe3yiabTaThl XMMHYECKOTO aHAIN3d, Ha OCHOBE TEOPETUUYECKUX
3HaHUMU.

Baanerb: TexHUKON BBINIOJHEHUS] OCHOBHBIX AHAJIMTUYECKUX ONEpaluil Ipu Ka4eCTBEHHOM

aHaJIM3€ BEILECTBA.

© o

JladopaTopHas padora Ne 4Ananu3 cmecu kaTuoHOB I-1I1 ananuTuvecknx rpynn (4 v).
eab paboThI:
1. IlpoBecTn aHaiu3 KOHTPOJBHOIO pacTBopa conepxkaiero katuoHsl I-III aHamuTHueckux
IpyIIL.
2. Pa3BuBaTh JOrHyYeCKOE MBIIIJICHUE.
Coaep:xkanue padoThbI:
IIpensapurensublie ucnsitanus (Onpenenenue pH pactBopa. IIpoBepka oTHOIIEHUS ocajka K
KHCJIOTaM H IIeIo4am).
JpoOuslii ananu3 (OnpeaeneHre HOHOB AMMOHMS, KaJlusl U HaTpHUs)
CucremaTuecKknii aHaIN3:
Ocaxnenue xnopunoB katnoHos [II rpynmsr.
O6Hapyxenue noHoB Pb?" u ynanenne PbCl,.
O6napyxenue Hgo?".
OGHnapyxenune Ag".
Otnenenue katnoHos II rpynmer ot I
Amnanu3 xkatnoHoB Il rpynmnsl.
O6HnapysxeHue 1 oTaenenue Ba",
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O6HapyxeHne 1 otaeneHue Sr',
O6napyxenne Ca?",
Pe3yabTaThl JlabopaTropHoii padorbi: OTYeT MPENOCTABISETCS B MUCBMEHHOM BHJE U
JIOJDKEH COAEPIKaTh KpaTKOE OMMCaHUE X0/1a paOOThI U BHIBOJIBI 110 paboTe.
B pesynbTaTe BbITIOJIHEHUS JIA0OPATOPHOU PAOOTHI CTYIACHT JOJIKEH:
3HaTh: OCHOBBI APOOHOTO U CUCTEMATHYECKOIO KaYECTBEHHOI'O aHaAIM3a.
Ymern:[IpoBoauth pasnerneHne KaTMUOHOB M aHUOHOB XUMHUYECKMMH  METOJaMH.
[IporHo3upoBaTh pe3ynbTaThl XMMUYECKOTO aHAIN3a, HA OCHOBE TEOPETHUUECKUX 3HAHU.
Buaanerb: TeXHUKON BBIITOJTHEHUS] OCHOBHBIX aHATUTUYECKUX ONEPAIU P KAYECTBEHHOM
AQHAJIM3€ BEILECTBA.
Bomnpocsl k Teme:

1. Tlouemy mepen oTKpbiTHEM KatnoHa K HeoOxoaumo ynamuts katrnon NHs™ ?

2. Tlpwm neiicTBUYM TPYNIIOBOTO PEAKTHBA HA KATHOHBI BTOPOI TPYIIITBI ITOTYYarOTCS OCAIKU —
xjopuasl coorBercTByromux karnonoB AgCl, HgoCly, PbCl,. KakoBa pactBopuMocTb
XJIOPUJIOB B BOJIE M KaK 3TO UCHOJIb3YyeTCs B aHanu3e?

Kakyro poJib BBINOJHSET a30THAsE KUCJIOTa MPU OTKPHITUH KaTHOHA cepedpa?
4. Kakum 00pa3oM MOKHO OTJIEIUTh O0CAZO0K CEPHOKHUCIIOTO Oapusi OT APYIHMX CEPHOKUCIBIX

COJIe KaTUOHOB TpeThel rpynnsl? Hanumure ypaBHEHHs peakiuil.

w

JladopaTopHas padora Ne 5. Ananu3 cmecu katuoHoB IV, V, VI ananuruvecknx
rpynn (4 4).
eab paboThI:
1. TIpoBecTn aHamu3 KOHTPOJBHOTO PacTBOpPa, cojeprkamiero katuoHsl [V-VI anamurnueckux
TPYIIIL.
2. Pa3BuBaTh JOrM4ecKOe MBIIUICHHUE.
Conep:xanue padoThbI:
1. JlpoGOusiii anamu3. (OOnHapyxenue wuoHoB Fe (III). OOuapyxenue wunonoB Fe (II).
Oo6napyxenue nonon Cu(Il).
2. CucrtemMaTuyecKuil aHaIIN3:
1. Ortnenenue katuoHoB IV rpynmbl.
2. Amnanms pacTBOpa, cogeprkaniero noHsl IV rpynmsl. (oy tsaroi!).
3. Paznpenenue V u VI ananuruueckux rpymi. (o Taroi!).
4. Amnanu3s pacTtBopa, COAEpKAaIIero KaTHOHbI V TPYIIIHI.

a) O6uapyxenue Fe?" u Fe®" - nonos.

6) O6HapyxeHue HOHOB Mn?*,

B) O6HapyxeHue u otaeneHue noHoB cypbMsbI (111 u V).

r) O6HapyxkeHue HoHOB Mg?*.

1) O6Hapyxenue noHoB Bi*,

5. AHanu3 aMMHaYyHOTO pacTBopa 2, coaeprKamiero KatuoHsl VI rpymimsl.

a) Otzienenue u obHapyxkenue noHoB Cu?* u Hg?".

0) AHanu3 pacTBopa, MOIYIEHHOTO TOCIIE OTAEICHHUs ocaika 5 cyabdumos meau u prytH (11).
Pe3ynbTaThl Ja0opaTopHoii padorbl: OTYEeT MPENOCTaBIAETCS B MUCHbMEHHOM BHUIE U
JOJIKEH CoAepkKaTh KpaTKOe OMKCaHUE X0/1a pabOTHI M BBIBOBI IO padoTe.

B pesynbraTe BeIMoTHEHUS J1a00paTOPHOI paOOTHI CTYAEHT TOJKEH:
3HaTh: OCHOBBI APOOHOTO M CUCTEMATHYECKOTO KaYeCTBEHHOTO aHAIH3a.
Ymern:[IpoBoauTh pasfeneHne KAaTHOHOB M aHUOHOB XUMUYECKUMHU  METOJaMHU.
[IporHo3upoBaTh pe3yNbTaThl XUMUYECKOTO aHAIHM3a, HA OCHOBE TEOPETHUUECKUX 3HAHHM.
Baagers: TexHUKOH BBITOTHEHHS] OCHOBHBIX aHATUTHUECKUX OTEpaIlfil MpU Ka4eCTBEHHOM
aHaJlM3e BeIlecTBa.
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Bonpocsl k Teme:

1. Kakwue sBienust npoucxosr, eciam cmech coneit ZnNCl, AIClz u MnClz o6paboTats H30bITKOM
nienoun’?

2. MoxHO T OOHAPYKUTh COOTBETCTBYIOIIMMHU peakuusMu U Kak katnomsl K, Fe** u CN B
pactBope komruiekcHol costt K4[Fe(CN)g]? HanmuiuTe ypaBHEHHs XAMHUUYECKUX PEAKIUIA.

3. MoXHO M OTHENWTH JAPYr OT apyra kKatuombl Cu?*, Hg?*, Ni¥* m Co?"? Hammmmre
YPaBHEHUS PEAKLIAMN.

4. Kakum cnocoOOM MOXKHO pa3JeiuTh aHUOHBI S04%, PO, CI' u NO* ? Hanumure
YPAaBHEHUs pPEaKIHil.

5. Kax mMoxHO oTkphITh annoH CO3?” B mpucyretBun SO3> u PO,*? Hanummure ypaBHeHHs
peaKuui.

Tema 6. KosiuuecTBeHHblIit anaaun3. ['paBumerpusi.

JladbopaTtopnass pabora Ne 6. OmnpenejieHne KPHUCTAUIM3AIUOHHON BOAbI B
KpHUcTAJLLIOrHapare xJjopuaa oapus (4 4).

eab paboThI:

1. OrpaboTaTh HaBBIKH IPABUMETPHUUECKOTO aHAIH3A.

2. Hayumtbcst OpaTh HaBECKY aHAIM3UPYEMOTO BEIIECTRA.
Conepxanue padoTbl:

1. Bssrue HaBecku KpHCTaJUUIOrHpara Xjiopuaa oapusi.

2. BricymmBaHue HaBECKH.

3. Beruucnenus.
Pe3yabTarsl 1aboparopHoil padorbi: OTUEeT NPEAOCTABISAECTCS B MUCbMEHHOM BHUJIE U
JOJIKEH COoepKaTh KpaTKOe OMMCAHUE X0/1a pabOThI, pACYETHYIO YaCTh U BBIBOJIBI 110 padoTe.
B pe3ynbraTe BeInoHEHUs J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:
3naTh: CylIHOCTh TPAaBUMETPUUYECKOTO aHAIN3a U OCHOBHBIE OTIEpAIlH METOAA OCAKICHHUSL. .
Ymern: [loAroToBUTH BELIECTBO K KOJMYECTBEHHOMY aHanu3y IlIpoBoauTh mpoiiecchbl
pacTBOpeHus, OcaxAeHus, (UIBTPOBAHUS U CYLIKH aHAIU3UPYEMOTO BEIIECTBA;
Baagern:HaBbikaMu  BBINOJNHEHUST HMCXOJHBIX BBIYMCICHHM, HWTOTOBBIX pPAaCYETOB C
HCI0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATN3A.

Bomnpocsl k Teme:

1. Kuaccudukanus BecoBbix MeTo10B. CyITHOCTh rpaBUMeTpUYeckoro ananuza. O0xacte ero
MIPUMEHEHHSL.

2. OcHoBHBIE omepanuu MeToga ocaxaeHus. lloarotoBka BemecTBa K KOJTUYECTBEHHOMY
aHanusy (otOop cpenHell TpoObI, MEepEeKpPUCTAIUIM3AIMS, BBIOOP BEIHMUYMHBI HABECKH).
PacTBOopeHne aHanu3upyeMoro BeliecTna.

3. Ot kakux (pakTOpOB 3aBUCAT pa3Mep U YUCIIO YACTHUI[ OcaaKa?

4. CdopmynupyiiTe ycioBusi 00pa3oBaHUs U paCTBOPEHUS OCAJIKA.

5. Ocaxnenue (BbIOOp ocanuTens, pacueT oobema ocagurens). Kak mpoBosaT BEIOOD

OCaJIUTENs B TPaBUMETPUIECKOM METOJIe aHanu3a?

Uto Takoe rpaBUMETpHUYECKU (PAKTOP U KaK OH pacCUYUTHIBAeTCA?

[Tepeuncnure TpeOoBaHUs, MPEABIBIIEMbIE K OCAXIa€MO U TpaBUMETpHUecKoi opmam?

UeM OTIMYAIOTCS YCIOBHS OCAKIEHUS KPUCTAIUTMYECKUX OCATAKOB OT aMOP(HBIX?

Kak Bnusier 0JHOUMEHHBIN MOH HA PACTBOPUMOCTH OCaaKa?

10. Kax BAMSIOT 37E€KTPOJIUTHI HA PACTBOPUMOCTH OCaaKa?

11. Kak 3aBHCHUT pacTBOPHUMOCTh MAJIOPACTBOPHUMOTO COETMHEHUSI OT MOHHOW CHJIBI pacTBOpa?
[Ipusenure hopmynbl 11t pacuéra.

12. ®unpTpoBaHUE U MPOMBIBAHUE OCATAKOB. UeM clieayeT MPOMBIBATh KPUCTAJUTMUECKUE U
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amMopdHbIe 0callKu, 4TOOBI U30€kKaTh MOTEPH MIPH PACTBOPUMOCTH?
13. Yro Takoe coocaxxaenne? Kak MOXKHO MPeIOTBPATHTD ATO sIBIICHUE?
14. Yo Takoe amcopOIus, OKKIIFO3US 1 WHKITI03HA? K ueMy MpUBOIST 3TH MPOIECChI?
15. Kak BIUSIOT KOHKYPUPYIOIIAE XUMUYECKUE PEaKIi Ha PAaCTBOPHUMOCTB OCAJAKOB?
16. Kak Bnusier Temneparypa Ha paCTBOPUMOCTh OCaIKOB?
17. Tlouemy mpu BBIJIEIEHUH OCaKa CIEyeT U30eraTh O0OJBIIOT0 M30BITKA OCAIUTENS?
18. BricymuBaHue 1 IPOKAIMBAHUE OCAJIKA.

Tema 7. TuTpuMeTpHYeCKHEe METOAbI AHAJIM3A
JladopaTopHnas pa6ora Ne 7 (4 v).
A. TlpuroroBijienne paéoyero pactBopa Terpadopara HATPUs U THTPOBAHHOr0 padouero
pacTBoOpa COJISTHOI KUCIOTHI.
ean padoThI:
1. Hayuutbcst pacCUuTHIBATh TUTP pabOYero pacTBOpa.
2. HayuuThCs cCTaHIAPTU3UPOBATH PACTBOPHI
3a1<perme HAaBBIKH pacycTa 1 MPUTroTOBJICHUA paCTBOPOB SaHaHHOI\/’I KOHLOCHTpAlW U HABBIKA
TUTPOBAHUA.
Conepxanue padoThbl:
Pacuer u nmpurotoBneHue pactsopa Oypsl.
Pacder u mpuroroBieHre THTPOBAHHOTO pabOUYEro pacTBOpa COISTHON KUCIIOTEHI.
TuTtpoBaHue TeTpabopara HaTPUsI PACTBOPOM COJITHON KUCIIOTHI.
Brruucnenusi.
a) Cpennero o0beMa KUCIIOTHI:
0) MonsipHOI KOHIICHTPAIlUX SKBUBaJIEHTa (HOPMATBLHOCTH ) KUCJIOTHI.
B) Tutpa pabodero pactBopa KUCIOTHI:

w

el e

b. Onpenesienne KAapOOHATHOI sKECTKOCTH BOJIbI METOI0M ALMAMMETPUYECKOr0 TATPOBAHMSA.
eab paboThI:
Hayuutbcs onpenenste kKapOOHATHYIO )KECTKOCTh BOJIBI, TUTP pabovero pacTBopa.
3aKkpenuTh HAaBBIKK TUTPOBAHUS U pacyeTa KOHIICHTPAIIUU OIIPEICIIIeMOT0 BEIIEeCTBA.

.

Conep:xanue padoThbI:
Otmeputs 100 M1 aHanmu3upyeMoit BoIbl (BOJAOIPOBOIHOM).
[IpUroTOBUTH «CBUAETEIbY.
[Ipn6aBuTh B aHATH3UPYEMYIO BOy 2-3 KaIlJIl pacTBOpPa METHIIOBOTO OPAHKEBOTO
TutpoBanue BoAbl pabOYMM PACTBOPOM XJIOPOBOIOPOJIHOM KHUCIOTHI A0 Mepexoa KeITou
OKpacKH MHJIUKATOpa B OJIETHO-PO30BYIO.
[ToBTOpUTE TUTPOBaHKE 2-3 pa3a U U3 CXOSAIINXCS OTCYETOB B3STh CPEIHEE.
Boraucnute kap6oHaTHy!0 jxecTKocThb (1o 'OCTy) B MMonb Ha 1 IUTp BOABI.

PesyabTaTsl J1abopaTopHoii padoThi: OTYET NPENOCTABISIETCS B TUCBbMEHHOM BHJIE U
JIOJDKEH COZEePKaTh KPaTKOE ONMMCAaHUE X04a paboThl, pACUETHYIO YaCTh M BBIBOJIBI MO paboTe.

B pe3ynbrate BINOTHEHUS 1a00paTOPHOM pabOThl CTYIAECHT JA0JKEH:
3HaTb: OCHOBHBIE TIOJIOKEHMSI TEOPUM pacTBOpoB, CyIIHOCTh KHUCIOTHO-OCHOBHOIO
TUTPOBaHUsI W OCHOBHBIE omepauuu Metoja. [IpaBuino BbeIOOpa KHMCIOTHO-OCHOBHOTO
MHIMKATOpA.

Ymerh: ['0OTOBUTH U CTAaHAAPTU3NPOBATH PACTBOPHI AHAIIUTUYECKUX pEAreHToB. [IpuMeHsaTh
MIOJIyYEHHBbIE 3HAHUSA JUId AaHalu3a [POMBIIUIEHHBIX, IPUPOJHBIX, OPraHUYECKUX H
OMOJIOTUYECKUX OOBEKTOB.

Bnagers:HaBbikaMu  BBINOJIHEHUST HMCXOAHBIX BBIYMCIEHMM, HWTOTOBBIX pPACUETOB C

el NS =
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MCIIOJIb30BAHNEM CTATUCTUUECKOI 00pabOTKH pe3yIbTaTOB KOJMUYECTBEHHOTO aHAIIN3A.
Bomnpocsl k Teme:

1. Ha uém ocHoBaHbl 00bEMHBIE METOIbI aHanu3a? CTaHAAPTHBIE W CTaHIAPTU3UPOBAHHBIC

pactBopsl. Iy yero cioyxat nepBuyHble cTanaapThl? Oukcanai.

W3mepurenbHas nocyna (OropeTka, MUneTKa, MEpHbIC KOJIOBI, IUIHHIPHI, MEH3YPKH.

Boruncnenus B THATpUMETPUYECKOM aHAJIU3E.

4. CylmHOCTh KHUCJIOTHO-OCHOBHOIO TUTpoBaHuA. Kakue BeliecTBa MOXHO ONPEIENIUTh C

MTOMOIIBIO KUCIOTHO-OCHOBHOI'O TUTPOBAHUS?

AnuaMMeTpu4ecKoe TUTPOBAHUE, CYIIIHOCTh METO/A.

6. WuaukaTtopbl  KHCIOTHO-OCHOBHOTO  TUTpoBaHWsA.  [log0op  KHCIOTHO-OCHOBHBIX
WHMKaTOPOB.

7. KpuBble KHCIOTHO-OCHOBHOTO TUTPOBAHUSI.

wmn

o1

JladopaTopnas padora Ne 8. IlpuroroBienne u crangapruzanus 0,1 M pacrBopa
mesaouu (4 v).
eab paboThI:
1. HayuuTbes cTaHAApTU3UPOBATh PACTBOPHI METOJOM OTJENbHBIX HAaBECOK U METOJIOM
MMUIICTUPOBAHMA.
3aKpenuTh HABBIKHA pacdyeTa pe3ylbTaTOB XUMHUYECKOTO aHAIH3a.
Conepxanue padoTbl:
1. TIpurotoBuTH pacTBOP T'MIPOKCH]IA HATPUS HE COAECpKAIIUNA KapOOHAT-UOHBI.
OrnpenenuTps €ro TOYHYIO KOHIEHTPALUIO TUTPOBAHHBIM PACTBOPOM COJISTHOM KUCIIOTHI
3. CranpapTu3anus pacTBOpa r'HAPOKCUAA HATPUS LIABEIEBON KUCIOTOW METOJOM OTAEIbHBIX
HaBECOK M METOJIOM IMUIETUPOBAHUS
4. Pacder MONSPHON KOHIIEHTPAIIUH IICIIOYH.
Pe3yabTarsl 1abdoparopHoii padorbl: OTUEeT NPEAOCTABISAECTCS B MUCBbMEHHOM BHUJIE U
JOJIKEH COoAepKaTh KpaTKOE OMMCAaHUE X0/1a pabOThI, pAaCUETHYIO YacTh U BBIBOJBI IO paboTe.
B pesynbraTe BInoHEeHUs J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:
3Hatb: CylIHOCTh KMCIIOTHO-OCHOBHOTO TUTPOBAHMS M OCHOBHBIE OIIEPALIMM METO/IA.
Ymerb: CraHgapTU3UpOBaTh PACTBOPHI AHAIUTUYECKHUX PEAr€HTOBMETOJIOM OTAEIbHBIX
HAaBECOK M METOJOM MHUIEeTUpOBaHUs. [IpUMEHATH MOJNydeHHbIE 3HAHUS JJs aHaIM3a
MIPOMBIIIJICHHBIX, IPUPOJIHBIX, OPrAaHUYECKUX U OMOJOTHYECKUX OOBEKTOB.
Baanerb:HaBbikaMu  BBINOJHEHUST HWCXOJHBIX BBIUMCIEHUM, HMTOrOBBIX pPACUETOB C
UCIOJIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATH3a.
Bomnpocs! k Teme:
AJNKanTMMETpUYECKOe TUTPOBAHUE, CYILIHOCTh METO/IA.
2. Kakue ycTaHOBOYHBIE BEIIECTBA MCMOIB3YIOTCS JIsl CTaHAAPTU3ALMK PACTBOpa THIPOKCHIA
HaTpus
3. Kak cranmapTusupoBath pacTBOpP TUAPOKCHUA HATPUS MO IIABEJIEBON KUCIOTE: a) METOI0M
MUTIETUPOBaHUs, 0) METOIOM OTNIENbHBIX HaBecok? [IpuBecTu pacueTHbie (HOPMYIIBL.
4. Kakoli B MMeeT KpUBas TUTPOBAHMS PACTBOpPa TMAPOKCUAA HATPHUS PACTBOPOM COJISTHOM
KHUCIJIOTBI?

N

N

=

JlaOoparopnass padora Ne 9. IlpurorosiieHne Oy(epHBIX PaCTBOPOB M OMNpee/icHHe
OydepHoii emxoctu (4 1).
Hean padoThI:
1. 3akpenuTh HAaBBIKHM pacyeTa U MPUTOTOBJICHUS PACTBOPOB 33 JaHHONW KOHIICHTPAIIUH.
2. Hayuutbes cocraBisaTh OydepHble cMecH C 3aJaHHBIM 3HadeHueM pH U ompenensith
OyhepHyI0 eMKOCTb.
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Coaepixkanue padoThbI:

1. TMonyumB y mpenojaBaTens 3aJaHue PACCUUTATh aOCOIOTHBIE 3HAYEHUSI 00BEMOB UCXOTHBIX
pacTBOpoB, Tpedyrommecs st npurotosienus 250-100 mn OydepHoit cmecn.

2. TlpuroTtoBUTH PacTBOPBI THAPOKCHIA HATPHs, THAPOKCHIA aMMOHUS, YKCYCHOW KHCIIOTHI,
XJIOpUJIa aMMOHHSL.

3. TlpuroroBuTh Oy(epHBIC PACTBOPHI U OTIPEIACIUTE 3HAYCHUS PH, IMOJTy4eHHBIX PAaCTBOPOB.

4. Ormpenenuts OypepHyI0 eMKOCTh IOJTYYEHHBIX PACTBOPOB 110 KUCIIOTE U IIEJIOYH.

Pe3yabTaThl JadopaTtopHoii padorbi: OTYeT MPENOCTABISETCS B MHUCHMEHHOM BHJE U

JIOJDKEH COAEPIKaTh KPaTKOE OIMMCAaHUE X0Aa pPadOThI, PACYETHYIO YaCTh M BBIBOJIBI 1O paboTe.

B pesynbTaTe BbITIOIHEHUS J1a0OPATOPHOU PaOOTHI CTYIACHT JOKEH:

3natb: Mexanusm 0yhepHOTo AeHCTBUS U CTIOCOOBI TPUTOTOBICHUS OY(EPHBIX PACTBOPOB.
Ymern: PaccunthiBaTh 00bEMBI PEareHTOB, HEOOXOAUMBIX JUIsl IPUTOTOBJIEHUS Oy(depHBIX
pacuéroB. PaccunteiBath OyepHyro éMKOCTh. [[pUMEHSITh TIOTy9YCHHbBIE 3HAHUS IS aHAIH3a
MTPOMBIIIIJICHHBIX, TPUPOJTHBIX, OPraHUYECKUX U OMOJIOTUIECKIX OOBEKTOB.
Baagers:Metononorueil BpIOOpa aHATUTHYECKOTO METOJAa aHalu3a B 3aBHCHUMOCTH OT

AHATTMTHYECKHX 33/1a4 U 00BEKTa aHAIIN3A..

Bomnpocsl k Teme:

1. Jlaiite ompenenenue MOHATUSIM: OyQepHBbIid pacTBOp, OydepHas emkocTh. Kak
paccuutsiBaetcst pH OydepHbIX pacTBOpoB?

2. OObsicHUTE C MOMOIIBI0 XMMHUUYECKUX YPaBHEHUIM MEXaHU3M HOJiiepKaHus nocTostHcTBa pH
Npu 100aBJIEHUN B IPUTOTOBJICHHBIN OyQepHBIN pacTBOP a) KHCIOTHI; 0) IIETOYH.

3. Ot kakux (¢akTopoB 3aBUCUT OydepHas eMKOCTh Bamiero Oydepa 1) mo kuciote; 2) 1o
menoun? Pasznmuuarorcss nu 3TH BenwuuHBI, mnodemy? Ilpemnoxkure cnoco® MOBBIMICHUS
O0ydepHoii eMkocTH Bamero Oydepa.

4. TlpuBenute mpUMEpHl JPYTUX KOMIIOHEHTOB, U3 KOTOPBIX MOT ObI OBITH IPUTOTOBJICH
OydepHblit pacTBOp ¢ TeM ke 3HaueHueM pH, uto u Ba. (CM. KOHCTaHTBI TMCCOLUALIUN
c1a0bIX 3JIEKTPOJIUTOB B CIIpaBOUHbIX Tabmunax.).Kak u nouemy uzmensiercs pH npu
pasbaBiiennn OydepHbIX cMecei?

5. OO6manmaet nu yncrtas Bojaa 6ydepubimu cBorictBamu? [louemy?

6. MoxHo 11 npurotoButh Oydep ¢ pH=5 u3 cmecu ayx coneit Na,COs u NaHCO3? Otser

MOATBEPIUTE pacueTaMu.
7. Jlns xakux neneit rotToBAT 0ydepHbie pacTBOPHI B 1a00paTOpUsix?
8. IlpuBenute mpuMepsl HaMYKs U QPyHKIIMOHUPOBaHUS OyPEepHBIX CHCTEM B MPUPOJIE

JladopaTopHas pa6ora Ne 10. OnpenesieHne coaepxaHus IEJ0YM H COAbI MPH UX
COBMECTHOM NpHCyTCTBUH (4 ).
Leas padoThI:
HayuuTbcst TUTPOBATh CMECH BELLECTB C MCIOJIB30BAHUEM JIBYX HHAUKATOPOB.
2. HayuuTbcs paccuuThIBaTh Maccy KaXKAOTO W3 KOMIIOHEHTOB aHATU3UPYEeMOH CMecH IO
pe3ynbTaTam aHaiu3a
Coaep:xkanue padoThI:
1. TlomyunTe OT mpenoaaBaTensi KOHTPOJIBHBIM pPacTBOpP, COAEpXKAIUN CMECh THIPOKCHIA
HaTpUs U KapOOHAT HATPHSL.
. OTTUTPOBaB KOHTPOJIBHBIM PacTBOp Ul KaKIOTO U3 KOMIIOHEHTOB aHAIU3UPYEMON CMECH
paccuuTaTh Maccy.
PesynabraTel jadoparopHoii padorbl: OTyUeT NMpEeNOCTAaBIAETCS B IMUCBMEHHOM BHUIE U

=

N
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JOJIKEH COAEPKATh KPAaTKOE OMMCAHUE X0/1a Pa0OTHI, pAaCYCTHYIO YaCTh M BBIBOJIBI IO padoTe.
B pesynbrate BeIMOTHEHUS 1a00paTOPHOI paOOTHI CTYACHT TOJIKEH:
3HaTh: CylmHOCTh KUCIIOTHO-OCHOBHOTO THTPOBAHUS W OCHOBHBIC Omiepanuu meTtona. [Ipasuia
BBIOOpA KMCIIOTHO-OCHOBHOTO MHJIMKATOPA.
Ymernh: CraHgapTU3HPOBATh  PACTBOPHI  AHATUTHYECKUX  pPEarcHToB. [IpuMEHSTH
MOJIyYCHHBIC 3HAHWUS IS aHalM3a MPOMBINUICHHBIX, MPHPOJHBIX, OPraHUYECCKUX U
OMOJIOTUYECKUX 0OBEKTOB.
Baanern:HaBbikaMu  BBITTOJIHEHUST WCXOJHBIX BBIYHMCICHHWM, WTOTOBBIX pPAaCUETOB C
HCIOJIb30BAHNEM CTATHCTUICCKOW 00pabOTKH Pe3yIhbTaTOB KOJUYECTBEHHOTO aHATN3A.
Bomnpocsl k Teme:
1. Kakue u3 mnepeuncieHHbIX paboumx (ctanmaptHbix) pactBopoB: HCI, NaOH, NaCOs,
Na2B4O7, H,C2O4 siBnsitoTCS yCTAaHOBJICHHBIMHE, 8 KAKWE — TIPUTOTOBICHHBIMU?
Kakoii BuJ1 UMeeT KpruBasi TATPOBAHUS CMECH THAPOKCUIA HATPHsI U KapOoHATa HATPUS?
3. Tlouemy mpu TUTPOBAHUHM CMECH THAPOKCHIA HATPHs W KapOOHATa HATPUS UCTIOJIB3YIOTCS
JIBa MHAMKATOpa: METUJIOBBIN OpaHKeBbI U (peHosdraaenH.

N

JladopaTopHas pa6ora Ne 11. Onpenesnenne yporponuHa (CTaHAAPTHBIA MeTO)
(4 4).
eab padoThI:
1. HayuuTscsi ompenensiTh COJEpPXKAHUE HMCCIENYEMBIX BEIIECTB METOJ0M OOpaTHOTO
TUTPOBAaHUS (TUTPOBAHUS MO OCTATKY)
2. 3akpenuTbh MpeICcTaBICHUE O METOJE HCIOJb30BAHUS JIBYX CTAaHJIAPTHBIX PacTBOPOB
— OCHOBHOT'0 U BCTIOMOTaTENIbHOTO.
Conep:xanue padoThbI:
1. CrangapTu3zanusi pacTBOpa CEpHON KHCIOTHI
2. Crangaptu3zanusi pacTBOpa TMAPOKCUIA HATPUS
3. BzaumoielicTBue ypoTpOTIMHA C CEPHOM KUCTI0TOH (5-6 4acoB).
4. TuTpoBaHue OCTaTKa CEPHOM KUCIOTHI THAPOKCHIOM HATPHSI.
5. Pacuer maccoBo# 7011 ypOTpOIIMHA B Ipenapare 1o pe3yibTaraM aHalIu3a.
Pe3yabTarsl JabopaTopHoii padorbi: OTYET MpPerOCTaBISETCS B MUCbMEHHOM BHAEC M
JOJIKEH COoAepKaTh KpaTKOE OMMCAaHUE X0/1a pabOThl, pAaCUETHYIO YacTh U BBIBOJBI IO padoTe.
B pesynbraTe BhInoHEHU J1a00paTOPHOI pabOThI CTYACHT IOJIKEH:
3naTh: CymHOCT, MeToJa OOpaTHOrO KHCIOTHO-OCHOBHOTO THUTPOBAaHUS U OCHOBHBIE
oTiepanuy MeToa.
Ymerb: CraHgapTU3UpOBaThb PAcCTBOPHl  AHAJIUTHUECKUX  peareHtoB. [IpumeHsTh
MOJIyY€HHBIE 3HAHUSA JJS aHajiu3a MPOMBIIUICHHBIX, HPUPOJHBIX, OPraHUYECKUX U
OMOJOTHYECKUX OOBEKTOB.
Baagern:HaBbikaMu  BBINONHEHUST HMCXOJHBIX BBIYMCICHHM, WTOTOBBIX pPAaCUeTOB C
HCIOJIb30BAHUEM CTAaTHCTUYECKON 00pabOTKH pe3ynbTaTOB KOJMYECTBEHHOTO aHAlIN3a.
Bomnpocsl k Teme:
CymHoCTh METO/1a TATPOBAHMS TI0 OCTATKY.
Kax mpoBoauTcs craniapTu3anusi paCTBOPOB TUTPAHTOB. [IpuBecTr mpumepsl.
3. Kakue ycraHOBOYHBIE BEIIECTBA UCHOIB3YIOTCS IS CTaHIAPTHU3AIMH CEPHOUM KHUCIOTHI U
TUAPOKCUIA HATPHSL.

.

JlaGopatopHas paGora Ne 12. OnpenejieHMe aMMHAaKa B COJISIX AMMOHMS METO/I0M
3amemieHus (4 4).
Lean padoThI:
1. OBnageTh TEXHUKOW TUTPOBAHUSA METOJIOM 3aMEICHHUS.
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2. 3akpenuTh HAaBBIKM pacueTa MacChl OMNpPEeNsieMOTO BelecTBa IO pe3yiabTaTam
aHaimn3a
Coaepixkanue padoThbl.
1. [IpuroroBneHUe pacTBOpPa COJIM HUTPATA AMMOHHS.
2. CrangapTu3anus pacTBOpa rUAPOKCH/Ia HATPUSI.
3. TuTpoBaHue COM HATPATA AMMOHWS THAPOKCUIOM HATPHSI.
Pe3yabTaThl JlaboparopHoii padorbi: OTyYeT MPENOCTABISETCS B MUCHBMEHHOM BHJE U
JOJKEH COAEPKATh KPAaTKOE OMMCAaHUE X0/1a PabOTHI, paCYCTHYIO YaCTh M BBIBOJIBI IO padoTe.
B pesynbTaTe BbITIOJIHEHMS J1a0OPATOPHOU PaOOTHI CTYIACHT JOJIKEH:
3unarp: CymHOCTP METOJa 3aMECTHTEIBHOTO KHCIOTHO-OCHOBHOTO THUTPOBAaHUS W
OCHOBHBIE OTIEpAIN METO/IA.
Ymernh: CraHIapTU3HPOBATh PACTBOPHI  AHATUTHYECKUX  pearcHTOB. [IpuMeEHSTh
MOJIyYCHHBIC 3HAHWS IS aHaIW3a MPOMBIIUICHHBIX, MPHPOJHBIX, OPTraHUYECKUX U
OMOJIOTUYECKHX 0OBEKTOB.
Baanern:HaBbikaMu  BBINTOJIHEHUST WCXOJHBIX BBIYHCICHHWH, WTOTOBBIX pPAaCUETOB C
HCIIOJI30BAHNEM CTATHCTUICCKOW 00pabOTKH Pe3yIbTaTOB KOJUYECTBEHHOTO aHAIN3A.
Bomnpocsl k Teme:
. CyIIHOCTB MeTO/1a 3aMECTHTEIHLHOTO TUTPOBAHUS, CXeMa PEaKIIHH.
2. B xakux ciiy4asx HCIOJIb3YETCSI METOJT 3aMECTUTEIIPHOTO TUTPOBAaHUS. [IpuBeNTE IPUMEDPHI,
HAIUIIIATE YPAaBHEHUS PEaKIIH.
. InaukaTophl KUCIOTHO-OCHOBHOTO TUTPOBAHUSL.

[EY

w

JladoparopHasi padora Ne 13. IlpuroropiieHre U CTAHIAPTH3AIMST PACTBOPA KOMILIEKCOHA
I11. KommniexcoHoMeTpryecKoe onperiesieHue 00111l ;xecTkoCT! Boabl (4 4).
esb paGoTbi:

1. HayuuTbcs onpeaensTh 0OIIyI0 )KeCTKOCTh BOJIBI, ONIPEACNIATh TUTP pabodyero pacTBopa
3aKpenuTh HaBBIKM KOMIUIEKCOHOMETPUYECKOTO THUTPOBAaHUS W pacuera KOHLEHTPAlUU
OTIPE/IeNIIEMOTO BEIIECTBA.

Conep:xanue padoThbI:

1. Paccuutarb, B3BECUTh Ha Becax HEOOXOAMMOE KOJIMYECTBO TpujoHa b u pacTBopute ero B
HY>KHOM 00beMe TUCTHILITUPOBAHHOM BOJIBI.

2. CranpapTtuzanusi pactBopa komiuviekcona lll, T.e. ycraHoBieHue TOYHONW HOPMAIBHOCTH U
TUTpa pacTBopa TpuioHa b no ctannaptHoMy pactBopy cynbdara maraus (pukcanan).

3. OmnpeneneHue U pacyeT 0OIICH )KECTKOCTH BOJIbI TUTPOBaHWEM KoMIuiekcoHoM 1.

Pe3yabTarsl adoparopHoii padoThl: OTUET NPEeOCTABISIETCS B MMCbMEHHOM BHJIE U

JOJIKEH COAepKaTh KpaTKOE OMMCAaHUE X0/1a pabOThI, pACUETHYIO YaCTh M BBIBOBI IO paboTe.

B pesynbraTe BInoHEHUs J1a00paTOPHOI pabOThI CTYACHT TOJIKEH:

3naTh: CylHOCTh METOJa KOMILJIEKCOHOMETPUUYECKOTO TUTPOBaHUs. IHIUKAaTOPbl METOA.
Ymerb: CraHgapTU3UpPOBATh  PACTBOPHI  AHATUTHYECKUX  peareHToB. [IpuMeHsTH
MOJIyYeHHBbIE 3HAHUSA JJS aHaiuu3a MPOMBIIUICHHBIX, MPHUPOJIHBIX, OPTraHUYECKUX U
OMONOTHYECKUX OOBEKTOB.

Baagern:HaBbikaMu  BBIMONIHEHUST HWCXOJHBIX BBIYHUCICHHM, WTOTOBBIX pPAaCUETOB C

HCIOJIb30BAHUEM CTAaTHCTUYECKON 00paboTKU pe3yabTaTOB KOJIMYECTBEHHOTO aHAIIM3A.

Bomnpocsl k Teme:

1. UYrto Takoe KOMIUIGKCOHBI W [UIsI 4Yero OHU MNPUMEHSIOTCSI?OO0bSICHUTE MPHUUHBI

PEeaKIMOHHON CIOCOOHOCTH KOMITJIEKCOHOB.

CyIIHOCTh KOMIUIEKCOHOMETPHUECKOTO TUTPOBAHHSI.

3. Kakue cnocoObl KOMIIIEKCOHOMETPUYECKOTO THTpoBaHus Bl 3HaeTe? Uem ompenensercs
BBIOOp croco0a TUTPOBAHMS?

N
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8.
9

Kakue BemiecTBa SIBIAIOTCS IEPBUYHBIMU CTAHAPTAMU B KOMILIEKCOHOMETPUHU ?

Ha3zoBute kpuTepuu, KOTOPHIM JODKHBI OTBEYATh TUTPAHTHI B KOMILIEKCOHOMeTpHH. Kakoe
BEILECTBO SIBJIIETCS TATPAHTOM B JJaHHOHU paboTte?

KakoBa  poip  KOHCTaHT  JUCCOIMAIMM B XapaKTepUCTHKE  THUTPAHTOB B
KOMIUIEKCOHOMETPHUU?

Wupukartopel  XemaToMeTpu4eckoro  ThpoBaHus.Kakumu — cBoiicTBamMm  00Ja1ai0T
WH/UKATOPBI, TPUMEHSIOIIUECS B KOMIUIEKCOHOMETPHUU?

CriocoObl PUKCUPOBAHUS TOYKH IKBUBAJICHTHOCTH.

Kak Baustor cocraB u 3Hauenue pH OydepHoro pactBopa Ha pe3yabTaThl
KOMIUIEKCOHOMETPHUECKOTO TUTPOBAHUS?

10. B uém 3axirrouaeTcsi METOI OTIpeIeIICHHsT 00MIEeH KECTKOCTH BOJIBI C TIOMOIIBIO TpHiIoHa b?

el e

JladopaTopHnas padora Ne 14. KommiiekcoHoMeTprueckoe omnpe/ejieHue B pacTBope
HUKeJIf, KOOAJIbTa U aJTIOMUHUS (4 ).
eab padoThI:
Hayuutp ompenensiTe coiep)kaHWE€ METAJIOB B BOJHBIX PACTBOpPaX METOJOM MPSIMOTO
KOMIUIEKCOHOMETPUIECKOTO TUTPOBAHMUSI.
3aKkpenuTh 3HAHWUA O BIUSHAM CpPEIbl Ha pe3ylbTaThl KOMIUIEKCOHOMETPUYECKOTO
TUTPOBAHUSL.
Conepxanue padoTbl:
[IpuroToBrieHue aieTaTHOr0 ¥ aMMOHHUIHOTO Oy(EpHBIX PaCTBOPOB.
Crangaptuzamusa D/ TA.
[IpuroToBrienue u craHAapTU3aLUs pacTBOpa cyab(dara Meau Ui ONpeeIeHNs aTIOMUHUSL.
KommuiekcoHoMeTpruueckoe onpeeneHue METAUIOB U pacyeT UX MACCHI.
Pe3yabTarsl JadoparopHoii padoTbi: OTYET NPEAOCTABISAECTCS B MUCBMEHHOM BHUIE U

JOJIKEH COoAepKaTh KpaTKOe OMUCAaHUE X0/1a pabOThl, paCUETHYIO YacTh U BBIBOJBI IO padoTe.

B pe3ynbraTe BInoHEeHUs J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:

3HaTh: OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUECKOTO PABHOBECHUS B aHAIIUTUYECKOM XUMUH.
Ymernb: CranmapTu3upoBaThb pPAacTBOPbl aHAJIWTHYECKHX peareHToB. [lombupars s
MIPOBEJICHUS aHAJIM3a METAJNIOMHIUKATOPHI.

Baagern:HaBbikaMu  BBINOJNHEHUST HMCXOJHBIX BBIYHUCICHHM, HWTOTOBBIX pPAaCYETOB C

HCITOJIb30BAHUEM CTATHCTHUSCKOM O6pa6OTKI/I PE3YIbTATOB KOJIMYECTBCHHOI'O aHaIn3a.

el A

=

Bomnpocs k Teme:
Kakue ananuTHueckue mprueMbl UCHIOIb3YIOT PU TUTPOBAHUH KaTHOHOB MeTaluioB ¢ D/ TA.
Kakyro cpeny HYKXHO co31aTh U MOAJIEP>KUBATH IPU CTaHAApTH3aluu pacTBopa DJITA?
Kakue pakTopsl yYUTHIBAIOTCS MIPH MOI00PE METAUIOMHIUKATOPA B KOMILZICKCOHOMETPUN ?
Hammmure peakmuio oOpa3oBaHHMs KOMIUIEKCHOTO coenuHeHuss uoHoB Hukems (1) ¢
TPUIIOHOM.

JlaGopaTopuasi pa6ora Ne 15. OKHCIUTETbHO-BOCCTAHOBUTEIbHOE TUTPOBAHME.
ITepmanranaromerpus (4 4).
A. Onpenesnenue coaep:kaHus MIABEJeBOH KHCI0ThI
Lean padoThI:
OcBOUThP METOJMKY BBIIIOJHEHHS OOBEMHOI0 aHajdM3a C UHAMKALKWEH TOYKH
SKBUBAJICHTHOCTH MO COOCTBEHHOM OKpacke TuTpanTa (KMnOg).
Onpenenuts HEN3BECTHOE COAECPKAHUE BOCCTAHOBUTENS B KOHTPOJIBHOM PaCTBOPE.
Coaepixkanue padoThbI:
[IpuroToBiieHNE CTaHIAPTHOTO PACTBOPA IIABEIEBOI KUCIOTHI.
[Ipurorosnenue npubmuzurensHo 0,05 H pacTBopa mepmanranata Kajusl.
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Crannapru3sanus pacTBOpa II€pMaHIraHaTa Kajus 110 IaBEeJIeBOU KUCIIOTE.

Bb. Onpenenenne okucasieMocTu BoAbI o metoay Kyoesns
Lean padoThI:
Hayuuthcs onpenensiTe U pacCUUThIBATh XUMUYECKOE NMOTPEOIIEHNE KUCIOPO/Ia.
3aerHI/ITI) HaBbIKHM OKUCJIUTCIIBHO-BOCTAHOBUTCIIbHOTO TUTPOBAHUSA
Coaep:xkanue padoThbI:
[IpurorosieHne u cTanAapTU3aLUs PACTBOPOB IIEPMaHIaHaTa Kalus U AaBEeJIEBOU KUCIIOTHI.
OUIbTPOBAHUE BOBI B3STOM U aHAIU3A.
Ompenenenne XIIK.
Pe3yabTaThl 1a6opaTopHoii padoTbl: OTYET MPEIOCTABISETCS B MTUCBMEHHOM BHJIE U

AOJDKCH COACPIKATH KPATKOC OIMMMCAHUEC XOaa pa6OTI>I, PACUCTHYIO YaCTh U BBIBOJbI 110 pa60Te.

B pesynbTaTe BbITIOIHEHUS J1a0OPATOPHOU PaOOTHI CTYIACHT JOJKEH:

3HATD: CYHIHOCTB MCTOAa OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHOIO THUTPOBAHUSA W OCHOBHBIC
oTIepaIliy METO/IA..

Ymerb: CraHmapTU3UpoBaTh  pPacTBOPBl  AHAIMTUYECKUX  peareHToB.  [IpuMeHsTH
MOJYYCHHBIC 3HAaHUA [JIA aHaJIM3a T[POMBIINUJICHHBIX, IPUPOAHBIX, OPraHUYCCKUX U
OMOJIOTHYECKHX 0OBEKTOB.

B.]Ia}IeTb: HaBrikamMu  BBITIOTHEHUS HNCXOOHBIX BI)I‘IPICJ'IGHPII?I, HUTOIOBBIX PACUCTOB C

HCIIOJIH30BAHUEM CTATHCTHUICCKOM 06pa6OTKI/I PE3YJIbTATOB KOJIMYECTBCHHOI'O aHaJIM3a.

1.
2.

3.
4.

5.

o

10.
11.

12.
13.
14.

15.

Bonpocsl k Teme:

Knaccudukanus oKuciIuTeaIbHO-BOCCTAHOBUTEIBHBIX METOI0B TUTPOBAHHUSI.

Kak  MOXHO  yCTaHOBUTh TOYKY  OSKBHUBAJICHTHOCTH B KHCIOTHO-OCHOBHOM H
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHOM TUTPOBAHUM?
PacueTsl B OKHCIUTENBHO-BOCCTAHOBUTEIBHOM METO/I€ TUTPOBAHMUSI.
Ha 4em ocHOBaH penokcuMeTpuueckuid MeTo] aHanu3a? Kakue BenecTtBa MCMOIb3YIOTCS B
3TOM METO/I€ B KAU€CTBE OKUCIIUTENIEH U BOCCTAHOBUTEEH?

Ha gem ocHOoBaH mepMaHranaromerpudeckuid Meton ananuza? Urto npoucxoaut ¢ Mn (1)
NpU OKHUCJIICHUM B KHUCIOW, HEUTpadbHOM W 1IenodHou cpene? Uemy paBeH TIpamm-
SKBUBAJIEHT NIEPMAHTaHaTa KaJlus B TOM U B IPyroM cirydae?

Kaxkue BemiectBa sBISAIOTCS IEPBUYHBIMU CTaHAAPTAMU B IEPMAHTAHATOMETPUU?

Ha uem ocHOBaH Meroj cCTaHIapTHU3alMU pacTBOpa IE€pMaHraHaTa Kajlds IO OKcalary
HaTpusi WM IaBeleBOoM kucnore. HamucaTe peaknuioo B3aMMOJCHCTBUS LIABEIEBOU
KHUCJIOTBI C IEPMAaHTaHATOM KaJusl.

[louemy Heuenecoobpa3Ho OpaTb TOYHYH) HaBECKy I€pMaHraHaTa Kalusi Ipu
MIPUTOTOBJIEHUHU €r0 TUTPOBAHHOT'O pacTBopa’?

[Touemy npu ycTaHOBKE TUTpa IIEpMaHraHaTa Kajiis MepBble €ro Karid 00eclBeUHBaIOTCA
OYEHb MEJICHHO?

UTto Takoe pegokc-uHANKATOPbI? KakoB UX NMpuHUMUI AeHCTBUSA?

[louemy npu TUTPOBAHMHU MEPMAHTaHATOM KalMs HE UCHOJb3yeTcd kaTanuzarop? C kakoit
LETIBI0 B OKCIIEPUMEHTE UCIOJIb3YETCs PACTBOP CEPHOM KUCIOTHI?

Urto naszsiBaetrcs XIIK.

[Touemy onpeaenenue XIIK mpoBOaAT MpU KUNIEHUH aHATTM3UPYEMOTO pacTBOpA.

B yem 3akmrouaeTcs cyTh IEpMaHTaHATOMETPUUECKOTO METO/1a ONPEAEIICHNUs HOHOB JKelle3a
(IT) B com Mopa? Hanmcatsb peaxiuto.

Kakum o0Opa3oMm paccuUMThIBae€TCS HOPMATbHOCTh TMEPMaHraHaTa Kalius M Macca HOHOB
xene3a (1) B comu Mopa?

JlaGopatopuass paGora Ne 16. IlpuroroBjieHHe M CTaHAAPTH3alUs pPacTBopa
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THOCyJbdaTra HaTpusi. Onpenesenue ¢genomna (4 4).
Hean padoThI:
1. Hayuutbcs onpenenste conepkanue (heHosa B BOJE.
2. 3aKkpenuTh HABBIKW CTaHIAPTH3AIUK padOUYMX PacTBOPOB
Coaep:xkanue padoThbl:

1. Crannaprusanus pactBopa THOCYIb(daTa HATpuUs

2. Omnpenenenue conepxanus GeHoJa B BOJIC.

Pe3yabTaThl 1a6opaTopHoii padoTbl: OTYET NMPeaOCTaBISETCS B MUCHMEHHOM BHJIE U

JIOJIKEH COoJiepKaTh KpaTKOe OMMCAaHUE X0/1a pabOThI, paCYETHYIO YacTh U BBIBOJBI IO padoTe.

B pesynbTaTe BbITIOJIHEHMS J1a0OPATOPHOU PaOOTHI CTYIAEHT JOIKEH:

3narb: CylmHOCTP HOJOMETPUYECKOTO METO/AAa  OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOTO
TUTPOBAHHUS U OCHOBHBIE OTIEpAlUN METOAA. .

Ymern: CraHgapTU3UpoBaThb pacTBOPbl  aHAJUTHUYECKUX  peareHToB. [IpuMeHsATh
MOJIydeHHbIE 3HAHWS ISl aHaM3a NPOMBIIIICHHBIX, HPUPOIHBIX, OPTaHUYECKUX W
OMOJOTHYECKUX O0OBEKTOB.

Bnanerb: HaBeikamu BBITIONTHEHUS WCXOTHBIX BBIYHCICHWH, HTOTOBBIX pacueToB C

HCI0JIb30BAHNEM CTAaTHCTUYECKON 00pabOTKH pe3ynbTaTOB KOJMYECTBEHHOTO aHAIN3a.

Bomnpocsl k Teme:

1. Tlowemy paGoumii pacTBOp THOCYIb(aTa HATpUs HENIb3sl MCHOJIb30BaTh Cpa3y IOCIe
MpUroToBIEHUA? UTO MPONUCXONUT C 3TUM pacTBOPOM Ipu XpaHeHun? [IpuBectn ypaBHEeHUs
COOTBETCTBYIOIIUX PEAKIIUH.

2. Kakme ycraHoBOuYHBIC BemecTBa (NEPBUYHBIC  CTAHAAPTHI)  HCTOJB3YIOTCS  TNPH
CTaHJapTHU3AIlMN pacTBOpa THOCYibdaTa Hatpusa? [IpuBecTH ypaBHEHHE COOTBETCTBYIOIICH
peaxuu.

JlaGoparopHasi padora Ne 17 Aprenromerpus (4 4).
A. Ilpurorosisienue u crangaprusanus 0,01M pacTBopa HuTpaTa cepedpa
b. Onpenesienne XJIOPUI-UOHOB B CTOYHBIX BoAax MeToaoM PoJibrapaa
eab padoTbi:
1. Hayuutbcst mpoBOMTH OCAIUTEIILHOE TUTPOBAHHE.
2. Hayuwurcs pOBOAMTH aHATIW3 CTOYHBIX BOJI.
3. 3akpenuTh HaBBIKK CTAHIAPTH3ALIMH PACTBOPOB
Conepxanue padoThbl:
CrangapTu3zanus pacTBopa HUTpaTa cepedpa COJISHON KUCIOTOM.
[IpuroToBieHue u cTaHAApTU3ALMS PACTBOPA POJAHIIa AaMMOHHSL.
3. OmpeneneHue XJIOPUX-UOHOB B CTOUHBIX BOJAX.
Pe3yabTarsl adopaTropHoii padoTel: OTYET NpPeAOCTABISIETCS B MMCbMEHHOM BUJE U
JIOJIKEH COAEpKaTh KpPaTKOE OMMCAHUE X0/1a pabOThI, pACYETHYIO YaCTh U BBIBOJIBI 110 padoTe.
B pesynbraTe BeIMoNHEHUS J1a00paTOPHOI pabOTHI CTYAEHT TOJIKEH:
3natb: CylIHOCTh apreHTOMETPUYECKOTO0 METO/1a OCAJAUTENLHOIO TUTPOBAHUS U OCHOBHBIE
onepauuu MeTo1a. OCHOBHBIE MHAUKATOPbI METO/Ia U MEXaHU3M UX JIEUCTBUSL.
Ymerb: CraHnapTU3UpoBaTh  pPacTBOPHl  AHAIUTUYECKHX  peareHToB. [IpuMeHsThH
MOJYYEHHbIE 3HAHUS I aHaiu3a MPOMBIIUIEHHBIX, TPUPOIHBIX, OPraHUYECKHX U
OMONOTHYECKUX OOBEKTOB.
Baanerb: HaBbikaMu BBINOJHEHUSI MCXOJHBIX BBIYMCICHHM, HWTOTOBBIX PACUETOB C
HCIOJIb30BAHUEM CTAaTHCTUYECKON 00pabOTKU Pe3yTbTaTOB KOJIMYECTBEHHOTO aHAIIM3A.
Bomnpocsl k Teme:
1. Kunaccudukanus MeTo0B 0OCaTUTEIILHOTO TUTPOBAHHSL.
2. Aprenromerups. Knaccudukaius MeTo10B.

N =
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3. Kakx mpoBoauTcst crangaptuszanms pabOYuX pacTBOPOB a) B apreHTOMETpHH; 0) B
MEPKYPOMETPHUH; B) B THOILIHAHATOMETPHH.

4. Kaxkue u3 nepeuncnennsix Bemects: LICl, NaCl, MgCl, « 6H20 sBisitorcsi ycTaHOBOUHBIMU
npu cranaaptusammu pactBopoB AGNOz u Hg2(NOs)2?

5. MoXHO 7U BBINOJHATH APreHTOMETPUUECKOE ONpenesieHne Mo MeToay Mopa: XJIopui-,
Oopomu-, noua-uoHoB? OTBET 000CHOBATH.

6. Ilouemy KHCIOTHOCTH CpeIbl OKa3bIBA€T BIMSHHE HA OCAAUTEIBHOE TUTPOBAHHE C
aICOpOLIMOHHBIMU MHIUKATOPAMH ?

JlaGopaTopHnas padora Ne 18 bapumerpus (4 u).
A. IlpuroroBieHnue u cTaHIaApTH3ALMA padoyero pacTBopa XJiopuaa 6apus
Bb. Onpenesienne cyab(par-HoHOB
Heab paborsi:
1. 3akpenuTh HABBIKK MPUTOTOBJICHUS U CTAaHAAPTU3AIMU PACTBOPOB
2. Hayuuts omnpenensaTs coaepxkanue CyinbdaTr HOHOB OapUMETPUUECKHUM METOIOM
Conepxanue padoTbl:
[IpuroToBiieHue u cTaHAApTU3ALUS PACTBOPA XJIopraa Oapusl.
Onpenenenue cyiabhaT-HOHOB B KOHTPOJIBHOM PacTBOpE
3. Pacuer conepxanus SOz B aHATU3UPYEMOM PacTBOPE.
Pe3yabTarsl 1aboparopHoii padoTbi: OTYET MPENOCTABISETCS B MUCBMEHHOM BHUAE U
JOJIKEH COoAepKaTh KpaTKOE OMUCAaHUE X0/1a pabOoThl, paCUETHYIO YacTh U BBIBOJBI IO paboTe.
B pesynbraTe BINoIHEHHS 1a00paTOPHOIT pabOThI CTYAEHT AOJKEH:
3naTh: CymHOCTh GAPUMETPUUYECKOTO METOJA OCATUTENLHOTO TUTPOBAHUS M OCHOBHBIE
oneparuu Metofa. OCHOBHbIE HHAUKATOPBI METOIa U MEXaHU3M UX JACUCTBHUS.
VYmMmerb: CrangapTu3npoBaTh  pacTBOPbl  AHAJTUTUYECKUX  peareHToB. [IpumeHsTh
MOJIyY€HHbIE 3HAHUA [Js aHajdu3a MPOMBIIUICHHBIX, HPUPOJHBIX, OPTraHUYECKUX U
OMOJIOTHYECKHX 0OBEKTOB.
Baagers: HaBbikaMu BBINIOJHEHUS HUCXOJHBIX BBIYUCIICHUH, HWTOTOBBIX pPAacyeTOB C
HCI0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATN3A.
Bonpocsl k Teme:
Bbapumerpus, cymHocTs MeTo1a.
TutpanT Metoza, ero cTanaapTU3aIMsL.
Bnusinue pH Ha pe3ynbraTthl OUPpUMETPUYECKOTO TUTPOBAHUS
WNuaukaTopbl MeTO1a, MEXaHU3M HUX JICHCTBUA.

N

el N =

Pa3nen 2. UHcTpyMeHTANBbHBIE ((PU3NKO-XUMHYECKHE) METOAbI AHAJIN3A
Tema 2.JyekTpoxXuMHnYecKne MeTOAbI AaHATU3A
JlabopaTopHas padora Ne 1. IIpsimas morenumomerpusi. OmnpenesieHne 3HAYCHUS
pH pacTBopa ¢ HCH0/Ib30BaHNEM CTEKJISTHHOTO YJ1eKTpona (6 u).
Leas padoThI:
OcBouts MeToIuKy padoTsl Ha pH- meTpe.
HayuuThcst CTpOUTH rpalyupOBOUHBIH Ipaduk.
3. Ompenenuth 3HaueHHe pH HEM3BECTHOTO pacTBOpa C HCIMOJIB30BAHHEM CTEKJIIHHOIO
NIEKTPOJIAa U PACCUUTATh KOHLIEHTPALIUIO pacTBOpa.
Coaepixkanue padoThbI:
Osnakomiienne ¢ pH-merpom. [loaroroBka 3mekTpoI0B K padore.
N3meputs 3Hauenus pH pactBopos.
3. Paccuurars KoHIeHTpaIHo noHOB H' B pactBope.
PesyabraTsl JadopaTopHoi padoTei: OTUET NPENAOCTABISETCS B NUCBbMEHHOM BUJE U

.

N =
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JOJDKEH COAEPIKaTh KPAaTKOE OMMCAaHUE X0a paboThl, paCYETHYIO YacTh M BBIBOJIBI IO paboTe.

B pesynbraTte BHIOTHEHUS 1a00paTOPHOM pabOThI CTYICHT AOJDKEH:

3HaTh:CylmHOCT METOJ TOTEHIIMOMETPHYECKOTO aHaInW3a, NpUeMBl U  CIIOCOOBI
BBINIOJIHEHUS TIOTEHIIUOMETPUUECKOT0 aHaJIN3a [yl KOJIMYECTBEHHBIX ONpeAeIeHUI.

Ymern: CobOupaTh mpocTEWIIME  YCTAaHOBKM  JUIsl  NPOBEACHUS  J1TAOOPATOPHBIX
uccnenoBaHuil. CTpouTh IpaayupoBOouHbld rpaduk. IIporHoszupoBarh pe3ynbTarhl (pU3MKO-
XMMHMUYECKOTO aHAJIN3a, HA OCHOBE TEOPETUUYECKUX 3HAHUM.

Baagers: HaBbikaMy BBINOJHEHMS HUCXOJHBIX BBIYMCIIEHUH, HWTOTOBBIX pAacyeTOB C
HCI0JIb30BAHNEM CTAaTUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJUYECTBEHHOTO aHAIN3A.

Bomnpocsl k Teme:
1. Onpenenenue u KiIacCUPUKAIMSA DICKTPOXUMHUECKHX TMPOIECCOB. DIEKTPOXUMUYCCKUN

SKBHUBAJICHT.

2. Kakoif mporecc BBI3BIBACT BO3HHKHOBEHHE JJIEKTPOJHOTO TMOTeHIHana?yro Takoe

CTaHJIApPTHBIN AIEKTPOIHBIN noTeHnuan? Kak ero ompenensioT sKcepuMeHTaIbHO?

3. [IlpwHOMI ycTpoHCTBa CTAaHIAPTHOTO BOJOPOIHOTO JJIEKTPOJA, DIIEKTPOIHAS PEaKITHs.

DIEKTPOXUMHUYECKUH Psil HAIPSKEHNSI METAIIJIOB.

4. Yro takoe snektpon? Kakue snexkrpoasl Bel 3HaeTe u kakoBo ux HazHaueHue? Yem oHu

OTJINYAKOTCS?

5. TloreHumomerpus. B ueM CymiHoOCTh MOTEHIHOMETPUUYECKHX METOJIOB aHaIu3a?

JladopaTopHas padora Ne 2. Onpenesnenune kKo3(pPpuiueHTHl AKTUBHOCTH PACTBOPOB
COJISIHOM KMCJIOTBHI M CTeNeHH AUCCONMAMH CATUINI0OBOI KHCJIOTHI (6 ).
eab paboThI:

1. TlpoBeputh NpPaBUILHOCTH TEOPETHUYECKUX BBIKIAIOK JUIS pacdyeToB KodpuiueHTa

aKTUBHOCTH B TMEepBOM IpuOImkeHuu no teopuu JlebGas-XioKKens, CpaBHUB pacueTHbIE U

SKCIIEPUMEHTAJIbHbIE 3HAUCHUS Y.

2. OrmpenenuTh CTENEHH IUCCOLMAIUU CATUIMIOBOW KHUCIOTHI, CPAaBHUTH MOJYYCHHBIE

JAHHBIE C PAaCCYMTAHHBIMU 110 ypaBHeHHI0 OcTBalIbaA.

Conep:xanue padoThbI:
1. TIpuroToBUTH pacTBOP CHUIIBHOT'O AJIEKTPOJIUTA (CONSIHON KHCIOTHI) U ¢1a00ro 3JeKTPOoIuTa

(canmuuuIoBOM KUCIOTHI.

2. W3mepenue pH pacTBopa COISHON KHUCIOTHI NMPU Pa3IMUHBIX 3HAYCHHUSIX KOHICHTPALUU U
pacueT KodpdUIMeHTa aKTUBHOCTH.
3. Usmepenne pH pacTtBopa CajgMIMIIOBOM KHUCIOTHI TMpPH Pa3lUYHBIX 3HAUYCHUSAX

KOHLIEHTPAIIMU U pacyeT CTENEHH TUCCOLUAIINU.

Pe3yabTarsl JadopaTropHoii padoTei: OTUET NpPeAOCTABISIETCS B MMCbMEHHOM BUJE U
JOJIKEH COAepKaTh KpaTKOE OMMCAHUE X0/1a pa0OThI, PACYETHYIO YaCTh U BBIBOJIBI 110 padoTe.

B pesynbraTe BInonHEeHUs J1a00paTOPHOI pabOThI CTYACHT TOJIKEH:

3Hath:CyllIHOCTh METOJI MOTEHLUMOMETPUUYECKOT0 aHajau3a, 3JEKTPOJbI, MCIOJb3yeMbIE B
MMOTEHIMOMETPUUECKOM METO/IE aHAIM3a.

YMmeTh: BoiOupaTh ONTUMANBHBIN METO KOJTUYECTBEHHOTO aHallM3a BEIECTBa, UCIIONIb3Ys
COOTBETCTBYIOIIME (Qu3ndeckre mpuOophl U ammapartbl. [IporHo3upoBaTh pe3ynbTaThl (HU3UKO-
XUMHUYECKOTO aHAIM3a, HA OCHOBE TEOPETUUECKUX 3HAHUM.

Baagers: Mertoaukamu ananu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHON
npupoasl. HaBblkaMy  BBINIOJHEHHUS] HMCXOJHBIX BBIYUCIEHUH, MWTOTOBBIX pacyeToB C
HCIOJIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJTUYECTBEHHOTO aHATH3A.

Bomnpocsl k Teme:
1. Tlouemy MeHseTCS OKHUCIUTEIHLHO-BOCCTAHOBUTENBHBIM moTeHIMan? Kakas 3aBUCHMOCTH

BbIpaxkaeTcsi ypaBHeHueM Hepucra? [loscHUTE CMBICH BXOISALIUX B HETO BEJTUYHH.
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N

Kakue pakTopsl BIMAIOT HA HAIPAaBICHHE OKUCIUTEIbHO-BOCCTAHOBUTEIHLHON peaKiuu?

3. Kak ycrpoen ranpBannueckuil snement? Kakue peakiuu mnpotekaroT mpu ero pabdore? Kak

Bo3HukaeT DJIC rampBaHMYECKOTO 1eMeHTa’?

Kak knmaccuumupyroTcs 3JIeKTpo/Ibl, HCIIOJIb3YEMbIe B TOTEHIIHOMETPUH?

5. DOnexkTpoabl CpaBHEHUs — XJOpcepeOpsHbI M KajmomenbHbId. WX ycTpolicTBa, pyHKIUWH,
IIPUHLAIIBI AEUCTBUSA, JIEKTPOJHBIE PEAKIIUH.

6. Kunaccudukanuss MHIUKATOPHBIX AMEKTPOJAOB. MX (yHKIHMS M OTIMYUS OT DJIEKTPOJIOB
CPaBHEHU.

7. llpuBenute mnpUMephl METAJUIMYECKUX HHAWKATOPHBIX D3JEKTPOJOB l-ro um 2-ro poja.

OOBsICHATE MEXaHU3M UX JIEHUCTBUIL.

&

JlagopaTopuasi padora Ne 3. Ilpsimasi morennuomerpusi. OmnpeneneHne HUTPAT-

HoHOB (6 )

ean padoTbi:

1. HayuuTbhCs TOTOBUTH CEPHUIO CTAHIAPTHBIX PACTBOPOB YISl MIOCTPOECHUS TPATYHPOBOYHOTO
rpaduxka.

2. Hayuutcs onpenensaTh cofepKaHHe HUTPATOB B TKAHSIX PACTCHHUH.

Conepxanue padoThbl:

[IpuroToBiieHne CTaHIAPTHBIX PACTBOPOB.

AHanu3 cTaHJapTHBIX PACTBOPOB U MOCTPOEHUE TPayHPOBOYHOTO rpaduka.

AHanus3 uccieayemMoro pacTBopa.

Omnpenenenne NO3™ B pacTCHUSX.

Pe3yabTarsl 1adoparopHoii padoTbi: OTYET NPENOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJKEH COJIep)KaTh KpaTKoe OIMucaHhe XoJa paboThl, pacyeTHYIO 4acTb, I'PaIydpOBOYHBIN
rpaduk 1 BBIBOJIBI 1O paboTe.

B pesynbraTe BInoIHEHUS J1a00paTOPHOIl pabOThI CTYAEHT AOJKEH:

3HaTb:MeToIbl, pUEMBbl U CHOCOOBI BBINOJIHEHUS MOTEHIIMOMETPHUUECKOTO aHaiu3a Jyis
KOJIMYECTBEHHBIX OIPE/ICICHUH.

Ymerb: OtOupars cpenHio mpoOy, COCTaBIATh CXEMbl aHallM3a, MPOBOAUTH
KOJIMYECTBEHHBIN aHAJIU3 BEILIECTB, B Ipe/esiaX UCIO0JIb30BaHUs OCHOBHBIX IIPUEMOB U METO/IOB,
MpeyCMOTPEHHBIX MporpaMMoii. CTpOUTh rpajyupOBOYHBIN rpaduk.

Baagers: Meroaukamu ananu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHON
npupoabl. HaBblkamMH  BBIMOJHEHUS HWCXOJHBIX BBIYMCICHUN, UTOTOBBIX pacyeToB C
HCII0JIb30BAHUEM CTAaTHCTUYECKON 00pabOTKH pe3ynbTaTOB KOJIMYECTBEHHOTO aHAIIM3a.

Bomnpocs! k Teme:

1. TIpsmas norenumometpusi. CylnHOCTh METOIA.

2. KakoBbl OCHOBHBIE THITBI MOHOCEJIEKTHBHBIX AEKTPoa0B? Kak OHM yCTpOEHBI H Ha YeM
OCHOBaH NpUHIUN uX jAedcTBua? Kakue XapakTepUCTHKH HMEIOT HOHOCEICKTHBHBIC
ANIEKTPOIbI?

3. Kakumu cBoiicTBamu JOKEH 00NagaTh MaTepual, U3 KOTOPOTO HM3TOTOBISIOT: @) KHUAKHE
MeMOpaHbI, 0) TBepAbIe MEMOPAHBI /I HIOHOCEIEKTHBHBIX dJIEKTPOIOB?

4. Kakue cmocoObl ompeneneHus KOHIEHTPAlMd HMOHOB C TMOMOIIBI0 HOHOCEIEKTHBHBIX

371eKTpo10B Bl 3HaeTe?

Kak ctposiTcs rpamynpoBouHblie rpaduky A7 TOTEHIIHOMETPUUECKUX OIPeIeTICHHIH.

6. Kakoiti BuO UWMEIOT TpaagyHpOBOYHBIE TpaduKd TpPH  TPOBEACHUM  MPSMBIX
MOTEHIIMOMETPUUECKUX H3MEPEHUM C MOMONIBI0 MOHOCEIIEKTHUBHBIX JJIEKTPOJOB: a) IJiA
KaTUOHOB, 0) JUIsl aHHOHOB.

7. YKaxuTe JOCTOMHCTBA M HEJOCTATKH MPSMOUN MOTEHIIMOMETPUH M TMOTEHIIMOMETPHUIECKOTO
METO/Ia aHaJIM3a.

el e

o
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8. KakoBo ycTpoiicTBO HHTpaT CeleKTHBHOrO osnekrpoaa? lloyemy moTeHIMan HUTpAT
CEJIEKTUBHOI'O 3JIEKTPOJIa 3aBUCUT OT aKTUBHOCTH HUTPAT-HOHOB?

9. B Kakux KOOpAWHATAX CTPOST TPayMPOBOYHBINA TpauK MPU ONpPEIACICHUA HUTPAT-HOHOB?
Kak paccunteiBaeTcst MOJIsipHasi KOHLIEHTPAllUsg HUTPAT-UOHOB B pacTBOpe?

JladbopaTopHas padora Ne 4. Onpenenenne pH u cogepkanusi mei0ouu B pacTBOpax
NMOTEeHIHOMETPUYECKUM MeToa0oM (6 u).
Hean padoThi:
Hayuutbcst cobupaTth yCTaHOBKY ISl TOTEHIIMOMETPUUYECKOTO TUTPOBAHMS.
2. OCBOWTH METOJUKY MOTEHIIMOMETPUICCKOTO TUTPOBaHUs. VCHOIB30BaTh MPUOOPETCHHBIE
HaBBIKH JJIs TOTEHIIMOMETPUUECKOTO TUTPOBAHUS.
Coaep:xkanue padoThbI:
Omnpenenuts pH 6ydepHbIX pacCTBOPOB U MUTHEBOM BOJIBI.
2. OmpenemuTs coAepXaHUE IIEJIOYM B PACTBOPE METOJOM IOTEHIIHOMETPHUICCKOTO

TUTPOBAHUSL.

3. PaccuuTaTh pe3ysbTaThl SKCIIEPUMEHTA B MIOCTPOUTH KPUBBIC TUTPOBAHHSL.
4. PaccuuTtarh Maccy IIEJIOYH B pacTBOpE.

Pe3yabTarsl 1adoparopHoii padoTbi: OTYET MPENOCTABISETCS B MUCBMEHHOM BHUAE U
JIOJDKEH COJIepKaTh KPaTKOE OMHUCAHKME X0/a PaboThl, paCUETHYIO YacTh, KPUBBIC TUTPOBAHUS U
BBIBO/IBI 11O paboTe.

B pe3ynbraTe BeInoHEeHU J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:

3HaTb:MeToIbl, pUEMBl U CHOCOOBI BBIMOJIHEHUS MOTEHIIMOMETPHUUECKOTO aHaiu3a Jyis
KOJIMYECTBEHHBIX OIpPE/ICICHHH.

Ymerb: CoOuparb NpOCTEHINIME  YCTAHOBKM  JUIsl  TPOBEICHHsI  JTabOpaTOPHBIX
uccnenoBanuil. OtOuparh cpenHiol0 MpoOy, COCTaBISATh CXEMbl aHallM3a, MPOBOAUTH
KOJIMYECTBEHHBIN aHaJIU3 BEILIECTB, B MpeesiaX UCIOIb30BaHUs OCHOBHBIX MPUEMOB U METO/IOB,
MpelyCMOTPEHHbIX  mporpammoil.  IlpuMeHsTh  mojydeHHbIE  3HAHUS Uil aHAJIK3a
MIPOMBIIIJICHHBIX, TPUPOJIHBIX, OPraHUYECKUX U OHMOJOTHYECKUX OOBEKTOB.

Baagers: Meroaukamu ananu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHON
npupoabl. HaBblkamMH  BBINOJHEHUS HCXOJHBIX BBIYMCICHUH, UTOTOBBIX pacyeToB C
HCII0JIb30BAHUEM CTAaTUCTUYECKON 00pabOTKU Pe3yabTaTOB KOJMYECTBEHHOTO aHAU3A.

Bonpocsl k Teme:

1. B uem cyrhb MeTOJa MOTEHIUOMETPUYECKOTO TUTPOBaHUA? B Kakux KOOpIuWHATaX CTPOSIT

KpUBBIE MOTEHIIMOMETPUUYECKOTO TUTPOBAHHUSI?

2. VYkaxure crnocoObl HAXOXJIEHUS TOYKH HKBUBAJICHTHOCTH MPU MOTEHIIMOMETPUUYECKOM
TUTPOBAHUHU.

Kakue TuTpaHThl HCHIOIB3YIOTCS B METOIE MMOTEHIIMOMETPUYECKOTO TUTPOBAHUS?

4. Kakyio cucTeMy 3JIEKTPOJOB ClIeyeT BbIOpaTh MPH MOTCHIUOMETPUYECKOM KHCIOTHO-

OCHOBHOM TUTPOBaHUU?

5. Kak yctpoeH cTexisiHHBIN amekTpoa? Ha yem ocHoBaHa (yHKIMS MOHHOM CEIEKTHBHOCTHU

TCPYIIBI CTEKISIHHBIX JIEKTPOI0B?

[Touemy nmoTeHUMAN CTEKISTHHOTO AJIEKTPOJIa 3aBUCUT OT KOHLEHTPAlMi HOHOB BOJI0po1a?

7. BsiOepute BepHBI OTBET. AHATUTHUECKUM CUTHAIIOM B TIOTEHIIMOMETPHH SIBIISIETCA: a) CHJIa
TOKa; 0) 2JEKTPOMPOBOAHOCTD; B) KOJIMYECTBO MEKTpUUecTBa; I) DJIC anekTpoXuMuyeckoit
STUeUKu?

=

=

w

o

JladbopaTopHoe 3aganue Ne 5. IloreHuuomerpuyeckoe turpoBanue. OmnpenesieHue
MaccoBOii 101U THAPOXHHOHA B oOpa3ue (6 u).
Lean padoThI:
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=

3aKpenuTh HaBBIKM B3BEIIMBAHMS Ha aHATUTHYCCKIX BECax

2. Hayuuth ompenensiTh COJEp)KaHUS OPraHMYECKOTO BEIIeCTBA B 00pas3le  METOJI0M

OKCUJMMETPUYECKOTO THUTPOBAHUS, II0Ka3aTh NPEUMYIIECTBA IOTCHIIMOMETPUICCKON

WHIMKAIIUU TOYKH SKBUBAJICHTHOCTH.

Coaep:xkanue padoThbl:

Pacyer HaBecku rUPOXWHOHA U B3BEIIMBAHKUE €€ HA aHATUTUYCCKUX BECaX.

[IpurorosieHue pacTBopa Juisl aHAJINA3A.

[ToTeHIMOMETpUYECKOE TUTPOBAHNE.

[Moctpoenue kpuBoii TUTpoBaHus B kKoopauHatax V(tutpanra)=f(E).

Ornpenenenre MacCOBOM JI0JIM THAPOXUHOHA B 00pasIle.

Pe3yabTaThl 1a6opaTopHoii pa6oTbl: OTYET NMPEeaOCTABISETCS B MUCHMEHHOM BHJIE U
JIOJKEH COJIEPIKATh KPaTKOE OMMCAHUE X0Jia pabOThI, PACUCTHYIO YacTh, KPUBYIO TUTPOBAHHS U
BBIBO/IBI 110 paboTe.

B pesynbTaTe BbITIOJIHEHUS J1a0OPATOPHOU PaOOTHI CTYIAEHT JOKEH:

3HaTh:CyIIHOCTh TOTEHITMOMETPHYECKOTO TUTPOBAHHSL.

Ymern: ColOupaTh MPOCTEHIINE YCTAHOBKH JUISI IMPOBEACHUS MOTCHIMOMETPHICCKOTO
TATPOBaHUS. OTOMpPATh  CPEIHIO  TpoOy, COCTAaBJIATH CXEMbl  aHajW3a, IPOBOIWTH
KOJIMYECTBEHHBIM aHAJIU3 BEIIECTB, B TMpeesiaX UCIOJIb30BaHUs OCHOBHBIX IPUEMOB U METOJIOB,
MPEIYCMOTPEHHBIX ~ TporpamMMoi.  [IpuMeHSTh  TONydeHHBIC  3HAHUSA Ui  aHAJIK3a
MIPOMBIIIIJICHHBIX, TPUPOJTHBIX, OPraHMYECKUX U OMOJIOTUIECKIX 0OBEKTOB.

Baanersb: Metonukamu aHanm3a GU3NYECKUX U XUMHUUECKHX CBOWCTB BEIIECTB PA3IUIHON
npupoabl. HaBblkamMH  BBIMOJHEHHUS HCXOJHBIX BBIYMCICHUH, UTOTOBBIX pacyeToB C
HCI0JIb30BAHUEM CTAaTHUCTUYECKOM 00pabOoTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHAN3A.

Bonpocsl k Teme:

1. Kaxkue TUTpaHTHI UCHOJB3YIOTCS B METO/I€ IOTEHIIMOMETPHUUECKOTO TUTPOBAHUS OKUCIICHHUS-
BOCCTaHOBJICHUS ?

2. Jlns onpenenenust DJIC B m1aHHON paboTe B KA4eCTBE MHIMKATOPHOTO JJICKTPOJA CIEAYET
BBIOpaTh: a) CTEKJISIHHBIN, 0) KaJOMEJIbHBINA, B) MEIHBIN; T') IIaTHHOBBIM? Kakas peakmus
MPOTEKAET Ha TPaHUIIE pa3fielia «IIOBEPXHOCTh JIEKTPO/Ia — PaCTBOP» B 3TOM cliydyae?

3. Kakue ¢akropbl BAMSAIOT Ha BEIMYUHY CKauyka MOTEHIMAJIOB MPHU MOTECHIIMOMETPUYECKOM

TUTPOBAHUU METOJIOM OKUCJICHHSI-BOCCTAHOBIICHUS ?

Kak onieHnBaeTcsi mpaBHIILHOCTH U BOCIPOU3BOAUMOCTbh METOA aHau3a?

[Touemy mpH NOTEHLIUOMETPUYECKOM THUTPOBAaHMHM B psAAe CilIydaeB IenecooOpa3Ho

HCI0JIb30BATh HEBOIHbIE PACTBOPHI?

6. IlpuMeHeHue METOJOB MPSAMON MOTEHIIMOMETPUHU U TIOTEHIIHOMETPHUECKOTO TUTPOBAHHUSI.

o E

ok

JlabopaTopHoe 3aganue Ne 6. OmpenesieHue cojaep:xkaHusi MoHOB kodaabTa (11) B

pactBope (6 u).
Leas padoThI:
1. Hcnonb3ys OKCUIUMETPUYECKOE TUTPOBAHKE C TIOTEHIIMOMETPUIECKON MHANKAIIEH TOUKH
SKBHUBAJIEHTHOCTH, OTIPEACTUTH cojiepxkaHne noHOB kobanbTa (II) B pacTBOpe.

2. 3akpenuTh HaBBIKH pacdeTa KPUBBIX TUTPOBAHUSL.
Coaep:xkanue padoThbI:
[IpuroroBnenue pacTBopa Jisl aHAIK3A.
[ToTeHumoMeTpr4YecKkoe TUTPOBAHUE MOJTYUYEHHOTO PAcTBOPA.
[TocTpoeHue KpuBBIX TUTpOBaHUS B kKoopauHatax V(tutpanta)=f(E).
Pacuer coneprkanus noHoB koOasbTa (II) B ncxoaHOM pacTBOpE.
Pe3yabTaThl J1abopaTropHoii padorbi: OTyYeT MpPENOCTABISETCS B MUCbMEHHOM BHJE U
JIOJIKEH COJIePKaTh KpaTKOe OMHMCAaHHUE X0Ja paboThl, paCUeTHYIO YacTh, KPUBBIE TUTPOBAHUS U

N
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BBIBOJIBI TIO paboTe.

B pesynbraTte BHINOTHEHHUS Ta00PaTOPHON PabOThI CTYACHT JAOJDKEH:

3HaTh:CyIIHOCTP ~ OKCUJUMETPUYECKOTO  TUTPOBAHUS €  MOTEHIIMOMETPUYECKOM
VHJIMKAMEN TOYKH SKBUBAJICHTHOCTH.

YMmerb: CoOuparh mpocTeiiine YCTAaHOBKH Ui TPOBEACHHUS IMOTCHIIMOMETPUYECKOTO
TUTpoBaHUA. I OTOBUTH 1poOy Ui aHalu3a, COCTaBIATh CXEMbl aHalIMu3a, IPOBOJAUTH
KOJINYECTBEHHBIN aHAJIM3 BEUIECTB, B IIPE/IEIax UCIIOIb30BAHNUS OCHOBHBIX IIPUEMOB M METOJIOB,
NIPEAYCMOTPEHHBIX  IporpaMmoi.  IIpuMeHATH  NonydeHHBlE  3HAHUA  JUIA  aHauu3a
MIPOMBIIIJIEHHBIX, IPUPOJIHBIX, OPrAaHUYECKUX U OMOJIOrHYECKUX OOBEKTOB.

Baagers: Meroaukamu aHanu3a QU3NYECKUX M XUMUYECKHX CBOMCTB BEIIECTB Pa3IMYHOM
npupoapl. HaBblkaMy  BBINOJHEHHS MCXOJHBIX BBIYMCICHUH, HWTOTOBBIX pacyeToB C
HCI0JIb30BAHNEM CTAaTUCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATIN3A.

Bomnpocsl k Teme:
1. Kak paccuntbiBaeTcsi HOTEHLIMAT OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO AIEKTPOIA.
2. Kak crposrcs kpuBble TUTpoBaHUs ?Kak rpadMuecky Mo KpUBO TUTPOBAHUS HAXOAT TOUKY
SKBUBAJICHTHOCTHU ?
3. IpeumymecTBa MOTEHIIMOMETPHUECKOTO METO/a HHIMKAIIMH TOYKH IKBHBAICHTHOCTH TIO
CPaBHEHHUIO C BU3YAJIbHBIM.

JladopaTtopnas paGora Ne 7. Konaykromerpuueckoe tutpoBanue. OmnpeneneHue
XJIOPOBOIOPOIHOM M YKCYCHO# KHCI0T (6 u).
eab paboThI:

1. OcBowuTh HaBBIKU KOHIYKTOMETPHYECKOTO TUTPOBAHUS

2. HayuuTbcst CTPOUTH KPHBBIE KOHAYKTOMETPHYECKOTO THTPOBAHUSI.
Conep:xanue padoThbI:

1. TloaroroBka mpubopa K padore.

2. Crangapruzanus pactsopa NaOH mo HCI.

3. AHanu3 uccienryemMoro pacTBopa.

Pe3yabTarsl saboparopHoii padorbl: OTUeT MPEIOCTABISIETCS B NMUCBbMEHHOM BHUJIE U
JOJIKEH COJIepKaTh KpaTKOe OMHCAaHUE XoJa paboThl, paCUETHYIO YacTh, KPUBbIE TUTPOBAHUS U
BBIBOJIBI 11O padoTe.

B pe3ynbraTe BeInoIHEHUS 1a00paTOPHOI pabOThI CTYEHT IOJKEH:

3HaTh:CyIIHOCTh KOHAYKTOMETPUYECKOTO METO/1a aHAIIM3A.

Ymern: CobupaTh NHpoCTEeHIIUE YCTAHOBKM MJIsi MPOBEACHHUS KOHAYKTOMETPUYECKOTO
TUTpoBaHUS. I OTOBUTH TpoOy IS aHalu3a, COCTaBISATh CXEMbl aHauu3a, MPOBOAUTH
KOJIMYECTBEHHBIN aHalIU3 BEIIECTB, B Mpe/esiaX UCIO0Ib30BaHUs OCHOBHBIX MPUEMOB U METO/IOB,
MpPeIyCMOTPEHHBIX  mporpammoil.  IlpuMeHsaTs  monmydeHHble  3HaHUS  JUIA  aHAIU3a
MIPOMBIIIJICHHBIX, TPUPOIHBIX, OPraHUYECKUX U OMOJOTHYECKHX OOBEKTOB.

Baagers: Meroaukamu aHanu3a QU3NYECKUX U XMMHYECKHX CBOMCTB BEIIECTB Pa3IMYHOM
npupoabl. HaBbIkamMH  BBIMOJHEHHUS HWCXOJHBIX BBIYMCICHUN, UWTOTOBBIX pacyeToB C
MCIOJIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJTUYECTBEHHOTO aHATH3a.

Bomnpocsl k Teme:

1. M3mepeHue Kakoro CBOWCTBA JIGKHUT B OCHOBE KOHIYKTOMETPHUUYECKOTO aHanu3a? B kakux
€AMHUIAX 3TO CBOMCTBO U3MEPSETCA U C MMOMOILBIO KAaKUX YCTPOUCTB?
2. UYto Takoe 3MeKTpONpoBOgHOCTH? UeMm 0OycIOBIEHA 3JEKTPOMPOBOJHOCTH MPOBOTHHUKOB

MepBOro U BTOPOro pojaa?

3. Uem xapakTtepusyercsi yaenbHas ¥ dKBUBAJCHTHAs (MOJISIpHAs) MPOBOJIUMOCTH PACTBOPOB?

Kak MoxHO paccuutaTh dIeKTponpoBogHOCTH? OT Kakux  (aKTOpOB  3aBHCTU

3IEKTPONPOBOJHOCTD?

®dopma 503 75



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

Kak npaktuyecku onpeaenuTs 3JIeKTPOIIPOBOIHOCTh?

B uem otianune npsMoii 1 KOCBEHHON KOHYKTOMETPHUU?

Uto Takoe KOHAYKTOMETPUYECKOE TUTPOBAHUE M KaK €ro IpakTuuecku mnpoBectu? Jls
KaKHMX LeJIed MOXKHO UCIO0JIb30BaTh KOHYKTOMETPUUECKOE TUTPOBaHHE?

7. KakoB BuJ KpUBOI TUTPOBAHUS CMECH CHIILHOM M CIIA00H KUCIIOT MIETI0YBIO?

Kak HaliTu 00beMBbl 11EJI0YH, U3PACXOJOBAHHBIE HA TUTPOBAHUE KAXKJIOTO U3 KOMIIOHEHTOB
CMeCHU KUCIIOT?

o ok

®

Tema 3. OnTuveckne MeTOAbI AHAIM3A.
JlaGopaTopuas paGora Ne 8. doToKoJOpHMETPHYECKOE ONpeaesieHre COAePKAHUA
¢docdopa B pacTBopax (6 4).
ean padoTbi:
W3yunTts npuHIun padoTsl HOTOKOJIOPUMETPA.
Hcnonb30BaTh OCHOBHOM 3aKOH CBETOIOTJIOUICHMSI JUIsl SKCIIEPUMEHTAILHOTO ONpEeNICHuUs
coaepxanus pochopa B pacTBopax.

Conepxanue padoTbl:

[IpuroroBnenne pabouux U CTaHJAPTHBIX PACTBOPOB.

OTtpaboTka HaBBIKOB BEIOOPA KIOBETHI, CBETO(PUIIBTPA.
doToMETpUPOBAHKE U TIOCTPOEHHUE IPayUPOBOYHOTO rpaduka.
AHanu3 uccieayeMoro pacTBopa u pacder coaep:xkanus (ocdopa.

Pe3yabTarsl 1abdoparopHoii padoTbi: OTYET NPENOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJKEH COJIep’KaTh KpaTKoe OIMucaHUe XoJa paboThl, pacyeTHYIO YacTb, I'PaIyupOBOYHBIN
rpaduK 1 BBIBOJIBI 1TO paboTe.

B pe3ynbraTe BbINoIHEHNS 1a00paTOPHOIT pabOThI CTYIEHT AOJKEH:

3nartb: CymHOCTh (HOTOMETPUUYECKOTO MeTo1a aHanu3a. CxeMmy (OTOIIEKTPOKOJIOPHUMETPA.

Ha3znauenne cBetodunbTpoB u ¢GoTodmeMeHToB B Tmpubopax. [lopsaox pabGotel u

BbINOJIHEHUS 3mMepeHust Ha DOKe.

Ymern: CobupaTh mpocTeillline YCTaHOBKM JUIsl MPOBEACHUS (POTOMETPUUECKHX
onpeneneHuii.l'otoBute mnpoOy MAJii aHamu3a, COCTABIATH CXEMbl AaHallM3a, MPOBOJAUTH
KOJIMYECTBEHHBIN aHAJIU3 BEILIECTB, B MpejiesiaX UCIO0Ib30BaHUs OCHOBHBIX MPUEMOB U METO/JIOB,
MPe1yCMOTPEHHBIX MporpaMMoid. CTpouTh TpaayupoBoUHbIi rpaduk. [IpuMeHsTs nosydyeHHbIE
3HAHUS [Tl aHAJIM3a IPOMBIIUICHHBIX, IPUPOJHBIX, OPraHUYECKUX U OMOJIOTUYECKUX 0OBEKTOB.

Baagers: Meroaukamu aHanu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHON
npupoabl. HaBbIkamMH  BBIOJIHEHUS HWCXOJHBIX BBIYUCICHUN, HWTOTOBBIX pPACYETOB C
MCIO0JIb30BAHUEM CTAaTHCTUYECKOM 00paboTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATN3a.

Bomnpocs! k Teme:
1. CnexrpanpHble (ONTHUYECKHE) METObl aHanu3a. Kakue CBONCTBA BEIIECTB HCIOJB3YIOT B

CHEKTPaIbHBIX METOIaX aHAIHU3a?

2. Yto HazbIBaeTCs ONTHYECKOH TIUIOTHOCTHI0? OT KakuxX (DaKTOpPOB 3aBUCHT ONTHYECKAs

IJIOTHOCTH pacTBopa?

3. Kak Ha3pIBaloTCs METOABl aHalHM3a U MPUOOPHI, HCIOJB3YIOUIUE SBICHUE TOTIJIONMICHUS

BEILIECTBOM BOJIH ONITHYECKOTO JIhara3oHa?

4. Cytb (HOTOKONOPUMETPUYECKOTO METOoja aHanmm3a. Ha wyem ocHoBaHa pabota

(dhoTOodMEKTpOKOIOpUMETpA?

5. TlpuBenute cxemy oTokomopumerpa. KakoBo HazHAUeHHE CBETOPMILTPOB?

6. KakoBo HazHaueHue (oTorneMeHTOB B pubopax? KakoB mopsiok pabOTHI M BBITOJIHEHUS
n3mepenus Ha POKe?

7. Jlns uccrnegoBaHMs KAKUX PACTBOPOB MOYKHO UCTOIB30BaTh (POTOKOJIOPUMETPHUSCKUAN
METO/] aHanu3a’?

N

el N =
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8. Kakme BemecTBa OTHOCAT K ONTHYECKHM aKTUBHBIM? OT Yero 3aBUCHT ILIBET BEIECTBA
(pacTBOpa) M UHTEHCUBHOCTH OKpacKu?

9. Kak rotoBsT craHAapTHBIE PACTBOPHI AJIS TIOCTPOCHUS KAIIMOPOBOYHOTO rpaduka’?

10. Kakwue BeIMYHHBI paCCUYUTHIBAIOT MPH (POTOAIEKTPOKOIOPUMETPHIECCKOM METO/IE aHaH3a?

11. B uem cymHocTh 3akoHOB byrepa — JlamOepta, bepa, byrepa — Jlam6epra- bepa?

12. KakoBbI OCHOBHBIE 3TaITbI BBIIOJHEHUS (POTOMETPUICCKOTO ONPEICIICHUS?

13. Kakue ¢akTtopsl HEOOXOOMMO YYHTHIBATH NPH BHIOOPE TONIIUHBI CBETOMIOTJIONIAIOIIETO
cios (KroBeThI)?

JlaGopaTopnas padora Ne 9. @oToKoJI0pUMeTPHYECKOe ONpeiejieHUue CoAepKaHus
xkesie3a (111) B BHIe KoMILIeKca ¢ Cyab(ocaJaumniIoBoii KHcJaoToi (6 v).
ean padoTbi:

1. 3akpenuTh HaBBIKK paOOTHI Ha (POTOIIEKTPOKOJIOPUMETPE

2. Vcnonp30BaTh OCHOBHOW 3aKOH CBETOIIOTJIONICHUS ISl SKCIEPUMEHTAIBHOTO OTIPEICICHUS
coaepxanus xenes3a (1) B Bume kommiekca ¢ cyiab(ocaauiiuaoBoi KUCIOTON B pacTBOpax.

Conepxanue padoTbl:

1. IIpuroToBjeHue pabOYHX U CTAaHIAPTHBIX PACTBOPOB, coaepxamnmx xene3o (I11).

2. Be10Op KIOBETHI, CBeTO(UIBTpA.

3. ®oToMeTpHUpOBaHKE U TIOCTPOCHUE TPATYHPOBOYHOTO TpaduKa.

4. AHanu3 ucciaeIyeMoro pacTBopa u pacueT coaepskanus sxemnesa (I11).

Pe3yabTarsl 1abdoparopHoii padoTbi: OTYET NPENOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJDKEH COJIepXKaTh KpaTKoe ONMCaHWe XoJa pabdoThl, pacyeTHYK 4YacTb, I'PaJyHpOBOYHBIN
rpaduK 1 BBIBOJIBI 1O paboTe.

B pe3synbrate BbINOJHEHUS 1a00paTOPHONM pabOThl CTYIAEHT JAOJIKEH:

3narpb: CymHoCcTh PoToMeTprueckoro Meroaa aHanu3a. [lopsmok paGoTsl M BBITIOJHEHHS

n3Mepenns Ha DOKe.

YMmerb: CobOuparh mpocTEHIIME YCTAaHOBKM JUIi HIpPOBEAEHUS  (HOTOMETPUUYECKHUX
onpeneneHuil. Beioupars kroBety u cBetouiabTp. I'oToBUTH mpoOy Ui aHanu3a, COCTABIAThH
CXEMbl aHaju3a, IPOBOJUTH KOJMYECTBEHHBIM aHalU3 BEIECTB, B Ipe/esaXx HCIOJIb30BaHUS
OCHOBHBIX IPUEMOB M METOJIOB, IPEAYCMOTPEHHBIX NporpaMmoi. CTpouTh IpalynpOBOYHBIN
rpa¢uk. IIpuMeHATH TMOJIydeHHblE 3HAaHUS JUId aHajdu3a [POMBIIUICHHBIX, NPUPOIHBIX,
OpPraHUYeCKUX U OMOJIOTHYECKUX OOBEKTOB.

Baaners: Meronukamu aHann3a GU3MUECKUX U XMMUYECKMX CBOMCTB BEIECTB pa3IMYHOMN
npupoibl. HaBblkaMM  BBIINOJHEHHS MCXOJHBIX BBIUMCIEHUI, HWTOrOBBIX pacyeToB ¢
UCIOJIb30BAHNEM CTaTUCTUYECKOH 00pabOTKH pe3yIbTaTOB KOJMUYECTBEHHOTO aHAIIN3A.

Bomnpocs! k Teme:

1. Kakue MeTo/p! MOJIEKYISIPHONH CIEKTPOCKOIIMN OCHOBAHbI Ha MPOLECCAX CBETONOIIOICHHUS,

CBETOpAcCEesIHbSI U CBETOUCITYCKaHUsA?

2. Cdopmynupyiite 3akoH byrepa-JlambGepra-bepa. Ycnosus coOmonenue 3akoHa byrepa—

JlamGepra—bepa.

3. Jlng yero HEOOXOAMMO 3HATh CINEKTPAJIbHYIO XapaKTEPUCTUKY OKPALIEHHOTO COEIMHEHMS?

B 4yem oTnuune Takux XapaKTEepUCTHK, KaK MAaKC. A M ONTUM.A?

4. Kaxue crnocoObl ompeeneHus KOHLEHTPAlMM HCHOJB3YIOT B (DOTOKOJIOPUMETPHUECKOM

METO/Ie aHaINn3a?

5. UYem k0>(pPUIMEHT CBETONMOIJOMEHUS OTJIMYaeTCsl OT MOJISIpHOTO Ko3(dduimenra

MOTJIOLEHUS ?

6. Kakoif  wuHTepBad  3HAYeHHWH  ONTUYECKOM  IUIOTHOCTH  PEKOMEHIyeTcs  Mpu

(OTOKOIOPUMETPHUECKUX OIPEIeTICHHIX.

7. Kakoit cnoco6 onpenenenus koHueHTpauuu xxenesa (1) ncnonassyercs B nannoit padore?
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8. Ocobennoctn Meronuku omnpeneneHust keneza (IlI) B Bume xommuekca ¢
CyJIb(OCAIUIIIIOBOM KUCJIOTON B pacTBOpaXx.

JlaGopatopuas padora Ne 10. @oTokoJI0pMMeTPUYECKOE ONpeaesieHIe COAepPKAHUA
:keqesa (111) B Bue THonmanaTHOro KoMiuiekca (6 4).

Hean padoThI:
3aKpenuTh HaBbIKU PaOOTHI Ha (POTOIIEKTPOKOIOPUMETPE
Hcnonb30BaTh OCHOBHOM 3aKOH CBETOIOTJIOUIEHMS JUIsl SKCIIEPUMEHTAIBHOIO ONpeAeIeHUs
coaepxanus xkenes3a (I11) B Bume THonmanaTHOro KOMILIEKca.

Coaep:xkanue padoThbl:

[MpuroToBieHune pabo4nx U CTAHIAPTHBIX PACTBOPOB, coaepxanmx xene3o (111).
Br10op kroBeTHI, cBETODUIBTpA.

doToMETpUPOBAHKE U TIOCTPOEHHUE IPalyUPOBOYHOTO rpaduka.

AHanmu3 uccieyeMoro pacTBopa u pacuet coaepxxanus sxenesa (111).

Pe3yabTarsl 1adoparopHoii padoTbi: OTYET NPENOCTABISETCS B MUCBMEHHOM BHUAE U
JOJKEH COJIep’KaTh KpaTKoe OINUCaHUEe XoJa paboThl, pacyeTHYIO YacTb, I'PaJydpOBOYHBIN
rpaduk 1 BBIBOJBI IO padoTe.

B pesynbraTe BInoiHeHHs 1a00paTOpHOI pabOThI CTYAEHT TOJIKEH:

3narb: CymHoCTh oToMeTprueckoro Meroaa aHanu3a. [lopsamok paGoThl M BBITIOJHEHHS

n3Mepenns Ha DOKe.

Ymerb: CoOuparh TMpoCTEHIIE YCTAaHOBKH IS TPOBEICHUS (HOTOMETPUUECKHUX
onpezneneHuil. BeiOupars kioBety U cBeTopmibTp. ['0TOBUTH mpoOy A aHaiIn3a, COCTaBIATH
CXEMbl aHaju3a, MPOBOIUTH KOJMYECTBEHHBIM aHAINU3 BEIIECTB, B Ipeaeiax HCIOIb30BaHUS
OCHOBHBIX MPHUEMOB M METOJOB, IMPEIyCMOTPEHHBIX MporpaMMmoi. CTpOUTh TI'paaynpOBOYHBIN
rpaduk. IIpuMeHSTH TMOJydeHHBIE 3HAHMUS [UI1 aHAIKW3a [POMBIIIJICHHBIX, MPUPOJIHBIX,
OpraHMYEeCcKUX U OMOJIOTHYECKHX OOBEKTOB.

Baagers: Meroaukamu ananu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHON
npupoabl. HaBblkamMH  BBINOJHEHHUS HCXOJHBIX BBIYMCICHUH, UTOTOBBIX pacyeToB C
HCI0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:
1. Jlaiite omnpeneneHre TOHSITUNH CBETONPOIYCKaHHE, CBETONOIVIOIIEHHE, ONTHYECKas
wioTHOCTh. KakoBa MaremaTuueckasi 3aBUCUMOCTb MEX1y HUMU?
2. B uewm cymHocTh 3akoHOB byrepa — Jlambepta, bepa, byrepa — Jlambepra - bepa? KakoBsl
rpaduueckue 3aBUCUMOCTH BbIpakatolue 3akoH bepa?
Uro Takoe poToaddexr? Kakue BemecTBa OTHOCAT K ONTUYECKH aKTUBHBIM?
4. TlpuBectu mpuMepbl HCIOJB30BaHUSA B (POTOMETPHUUECKOM aHAIM3€ pEaKIHil: a)

KOMILJIEKCOOOpa3oBaHus; 0) OKUCICHUSI-BOCCTAHOBIICHUSI.

5. OcHoBHble TmpuemMbl  (HOTOMETPUYECKOTO  aHalM3a:  METOJ  CpaBHEHHs, METO]

KaJauOpOBOYHOTO rpaduka.

6. Kakoif MeToapl MCHOJB3YIOT Ul pacyeTa KOHLEHTpAalMM ONPEeAeIsieMOro KOMIIOHEHTa B

TaHHOU padoTte?

7. B uem 0COGEHHOCTh HKCIEPUMEHTAIBHOTO OlpeseneHus conaepxkanus xenesza (111) B Bune

TUOLIMAHATHOTO KOMILIEKca?

N

el Nl =

w

JlabopaTopuas padora Ne 11. doromeTpuueckoe onpeaenerue xeae3a (1) u (111) ¢
CyJIb(ocaTNIHIOBOI KNCI0TOWB BO/Ie HCTOYHNKA BOJOCHAOKeHus (6 ).

Hean padoThI:
1. 3akpenuTth HaBBIKH PabOTHI HA (POTOIITEKTPOKOIOPUMETPE.
2. Hayuutbcs ompenensaTb M pPacCUUTHIBATh KOHLEHTPAIMM aHAIM3UPYEMbIX BEILIECTB B
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MPUPOJHBIX OOBEKTAX.

Coaepixkanue padoThbI:

1. TlpurortoBnenue pactBopoB. I[locTpoeHue rpanyupoBodHoro rpaduka. OmnpenencHue

obiero conepkanust xernesa (1) u (11).

2. Tlpuroromnenue pactBopoB. Iloctpoenme rpamyupoBodHoro rpaduka. OmnpenencHue

cojepkanus noHOB xene3a (111).

3. AHanu3 uccieayemMoro pactsopa, pacuet conepxxanus xkemnesa (1) u (11).

Pe3yabTaThl 1a60paTopHoil padoTbl: OTYET MPEIOCTABISETCS B MUCBMEHHOM BHJIE U
JOJDKEH COJIepKaTh KpaTKoe OINKMCAHWE XOJa PadOTHI, pacuyeTHYI 4YacTh, TI'PaTydpPOBOYHBIC
rpaduKu 1 BEIBOJIBI TI0 padoTe.

B pesynbTaTe BbITIOIHEHMS J1a0OPATOPHOU PaOOTHI CTYIAEHT JOKEH:

3narb: CymHocTh poToMeTprueckoro Meroaa aHanu3a. [lopsmok paGoThl ¥ BHITIOJHEHUS

m3mepenus: Ha DOKe.

Ymern: ColOumpaTh TPOCTEHIINE YCTAHOBKH JUISI TIPOBEACHHUS  (POTOMETPUUCCKHX
onpeneneHuii. BeIOnpary KroBeTy UM cBeTOQWIBTP. ['0TOBUTH MpoOy IJI aHAIM3a, COCTABIATH
CXEMbI aHaJHM3a, MPOBOJIUTH KOJMYCCTBEHHBIM aHAJIM3 BEIISCTB, B TpejesiaX HCIOJIb30BaHUS
OCHOBHBIX NMPHUEMOB H METOJIOB, MPEIYCMOTPEHHBIX MporpaMMoii. CTpOUTh TpaaydpOBOYHBIN
rpadpuk. [IpUMEHSTH TMOJIydEHHBIC 3HAHHWS JUIA aHAJIW3a IPOMBIIIICHHBIX, TPHPOJIHBIX,
OPraHUYECKUX M OMOJOTUYECKUX OOBEKTOB.

Baanernb: Metonukamu aHanmza PU3NYECKUX U XUMHUYECKUX CBOWCTB BEIECTB PA3IUIHON
npupoabl. HaBblkamMH  BBIMOJHEHHUS HCXOJHBIX BBIYMCICHUH, UTOTOBBIX pacyeToB C
HCI0JIb30BAHNEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATHN3A.

Bonpocsl k Teme:

1. OcHoBHOW 3aKOH CBETOMOTJIONICHUS. [IpUUYMHBI, BBI3BIBAIOIIME OTKJIOHEHHUS OT 3aKOHA
byrepa—JlamGepra—bepa.
2. Ha 4yem ocHoBana pabora  (doToanekrpokoigopumerpa?KakoBo  HazHaAYCHHE

(hoTo371€eMEHTOB B Mprudopax?

3. KaxoB mopsimok paboTel u BbmosiHeHHs u3MepeHns Ha DDOKe? KakoBo Ha3HaveHwme

cBeTo(prIbTOB?

B uem otinune GoTOKOIOPUMETPUH OT CHEKTpOMETpUn?

Ji1s yero HeoOXOMMO 3HATh CHEKTPAIbHYIO XapaKTEPUCTUKY OKPAIIEHHOTO COeAUHEHU?

B uem oTinune Takux XapaKTepUCTHK, KaK MaKC. A U ONTUM. A?

6. Kaxkoii cioco0 onpenenenusi konuentparuu sxenesa (1) u (1) ucnons3yercs B nanHoun
pabote?

7. Kak rotoBsT CTaHJapPTHBIE PACTBOPHI ISl TOCTPOCHUS KATMOPOBOYHBIX IPaPUKOB?

o s

JlabopaTopuass paGora Ne 12. Onpenenenue cojep:KaHusl HOBOKaWHA €
HCIO0JIb30BaHHEM KAJIHOPOBOYHOIro rpaduka (6 u).
Leas padoThI:
3aKkpenuTh HaBBIKA PAOOTHI HA (POTONIEKTPOKOIOPUMETPE.
2. Hayuutbcs ompenensTh KOHLEHTPALMM AaHAJIM3MPYEMBIX BEIIECTB B JIEKAPCTBEHHBIX
npernaparax o KaJauOpoBOUHOMY I'pauky.
Coaep:xkanue padoThbI:
[IpuroroBneHue pacTBOpa CpaBHEHUSL.
2. Tloctpoenue kanuOpPOBOYHOTO rpadukKa.
3. IlpuroromieHue uccieayeMoro pactsopa. BeimonHenue anammsa.
PesyabTaTsl JadopaTopHoi padoTsi: OTUET NPEAOCTABISETCS B MUCBbMEHHOM BUJE U
JIOJDKEH COJIep KaTh KpaTKoe OIMCaHHWE XO0Ja paboThl, PACUETHYIO 4YacTh, KaIUOPOBOYHBIN
rpaduK ¥ BBIBOJIBI IO padoTe.

=

=
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B pesynbraTte BHIOTHEHHUS 1a00paTOPHOM pabOThI CTYIACHT JAOJDKEH:

3HaTh: CymHOCTh POTOMETPUYECKOrO MeToAa aHanu3a. [lopsgok pabOThl M BHITIOTHEHUS

n3mepenust Ha ®OKe.

YMmerb: Cobuparh mpOCTEHIIME YCTAHOBKH Ui NPOBEACHUS  (HOTOMETPUYECKHX
onpenenenuii. Beioupars kxoBety u cBetopuiabTp. ['oTOBUTH mpoOy Ui aHanmM3a, COCTABIATH
CXEMBl aHaJH3a, MPOBOJUTH KOJMYECTBEHHBIN aHAIN3 BEIIECTB, B TpeesiaX HCIIOJIb30BaAHHS
OCHOBHBIX MPHEMOB M METOJIOB, IPEAYCMOTPEHHBIX Mporpammoii. CTpOUTh IpaaynpOBOYHBINA
rpa¢puk. I[IpUMEHSATH TMOJlydeHHbIE 3HAHUS U1 AaHajdu3a MPOMBIIUICHHBIX, MPHPOIHBIX,
OPraHUYECKUX U OUOJIOTUYECKUX OOBEKTOB.

Baagers: Meroaukamu aHanu3a QU3NYECKUX U XMMUYECKHX CBOMCTB BELIECTB Pa3IM4HOM
npupoasl. HaBbIkaMM  BBITIOJHEHHST HMCXOTHBIX  BBIUYMCIEHUH, WTOTOBBIX pacyeToB C
HCI0JIb30BAHNEM CTAaTUCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATIN3A.

Bonpocs! k Teme:

1. Kakue MeTop! MOJIEKYISIPHON CIIEKTPOCKOITUN OCHOBAHBI Ha MPOIECCAX CBETOTOTIIONICHHUS,

CBETOPACCESHbS U CBETOUCITYCKaHUsA?

2. Coopmymupyiite 3akoH byrepa-JlamOepra-bepa. YcioBus coOnoneHue 3akoHa byrepa—

JlamGepta—bepa.

3. Kak ompenenstor KoHIEHTparuio ¢emectBa (HOTOMETPUIECKAM METOAOM, HCIOIB3Ys

CpenHee 3HAaYeHHE MOJIIPHOTO KOA((UIIMEHTA CBETOTIOTJIONICHUS ?

4. CymHOCTh  (POTOKOJOPUMETPUUECKOTO  METoJa aHaJiu3a C  HCIIOJIb30BAHHUEM

KaIMOpOBOYHOTO Trpaduka.

5. Kak BbeIOparth mmuHY BOJHBI Ui (GOTOMETpUYECKUX omnpenenennii? Kak BeiOupanu

CBETO(WIBTP MPH ONpeeICHUH HOBOKauHa?

6. Kak roroButcs pacTBOp CpaBHEHHS U HUCCIIECYEMbI pacTBOP?

JlaGoparopHasi padora Ne 13. OnpenesieHue coaep:KaHus JI€BOMHIIETHHA C

HCI0JIb30BAHHEM CTAHAAPTHOro oopasua (6 u).

eab paboThI:
3aKkpernuTh HaBBIKU pabOThl Ha (POTOIIEKTPOKOIOPUMETPE.
Hayuutbcs omnpenensaTh KOHLIEHTPAaUMK aHAJIU3UPYEMBIX BEIIECTB B JIEKAPCTBEHHBIX
npenapaTax ¢ UCIOJIb30BaHUEM CTaHIAPTHOTO 00pasla.

Conep:xanue padoThbI:
[IpuroroBienue ucciaeayeMoro pacTBopa.
Brmonuenve ananmsa.
KOHTpOJIbHBII OTIBIT.
[IpuroTosneHue cTaHJapTHOTO PACTBOPA JIECBOMULIETHHA.
Pacuer KoHLIEHTpaIMy UcciIeyeMOro BEIEeCTBa B paCTBOPE.

Pe3yabTarsl JadopatopHoii padorbi: OTUeT MPENOCTABIAECTCS B NMCbMEHHOM BHJE U
JOJIKEH COAEPKaTh KpaTKOE OMMCAHUE X0/1a pabOThI, pAaCUETHYIO YaCTh M BBIBOJBI IO paboTe.

B pesynbraTe BeIMOMHEHUS 1a00paTOPHOI pabOThI CTYACHT AOJKEH:

3naTh: CymHOCTh (POTOMETPUUYECKOTO MeToAa aHanu3a. [lopsaok paboThl U BHITIOTHEHHS

m3mepenus Ha @OKe. Cnocob ompeseneHus: BelIeCTBa C HCMOIb30BAaHHEM CTaHAAPTHOTO

oOpa3a.

Ymern: CobOupaTh mpocTeillline YCTaHOBKH JUIsI TPOBEACHUS (POTOMETPUUECKHX
onpeneneHuii. Beibuparsy kroBeTy U cBeToGmibTp. ['0TOBUTH mpoOy A aHamm3a, COCTABIATH
CXEeMbl aHaju3a, MPOBOJUTH KOJMYECTBEHHBIM aHalu3 BEIIECTB, B IMPEJENIaxX HCHOJIb30BaHUS
OCHOBHBIX IMPUEMOB M METOJOB, MPEIyCMOTPEHHBIX MHporpamMmoil. [IpuMeHsTh mNoJydeHHbIE
3HAHUS JUTsI aHAJIM3a TIPOMBIIIUICHHBIX, IPUPOIHBIX, OPraHUYECKIX U OMOJIOTHYECKUX 0OHEKTOB.

Baagers: Meroaukamu aHanu3a QU3NYECKUX U XMMHUYECKUX CBOWCTB BEIIECTB PA3IMYHON

.

AR A

®dopma 55u3 75



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

npupoabl. HaBblkamMM  BBIOJIHEHHWS HCXOJHBIX BBIYMCIEHHWH, UWTOTOBBIX pacyeToB ¢
MCTOJIb30BAHUEM CTATHCTUYECKOI 00pabOTKH pe3ynbTaTOB KOJUYECTBEHHOTO aHAIIN3A.
Bomnpocsl k Teme:

1. Yro Ha3biBaercs KOA(p(UUIMEHTOM IMPOMYCKAHUS M ONTHUECKOM IUIOTHOCThIO? B Kakux
npesenax U3MEHSIOTCS 3TU BEIUYUHbI?

2. Kakum ypaBHEHHEM BBIpa)KaeTCss OCHOBHOM 3aKOH CBETO morjomieHus byrepa-JlamGepra-
bepa?

3. Kakme ¢axTopsl MOTYyT NPUBECTH K HAPYIICHUIO JHHEWHOW 3aBUCHMOCTH ONTHYECKOU
IJIOTHOCTU OT KOHIIEHTpAIIMK pacTBopa’?

4. KakoB ¢usnyeckuil cMpica MoJIIpHOTO Ko3(dduumenta nornomieHus? OT kakux (akTopoB
OH 3aBUCHUT?

5. Kak ompenensitoT KOHUEHTPALUIO BelecTBAa (OTOMETPUYECKUM METOJIOM C IOMOIIBIO
0JIHOTO cTaHjapra? Yka3aTh HEIOCTAaTKU U IOCTOMHCTBA 3TOTO METOJIa.

6. IlpuBemute Gpopmyiny pacuera UCCIEAyeMOTO oOpasia.

JladopaTopHas paGora Ne 14, JkcrpakinuoHHO-(OTOMETPUYECKOe ONpeaeieHne
MoJIHOIeHa B pacTBopax (6 u).

eab paboThI:

Hayuuthcs ompenensTh KOMIIOHEHTBI pacTBOpa 3KCTPAKIIHOHHO-(POTOMETPHUUICCKHM

METOJIOM.

3aKpenuTh HaBBIKK SKCTPAarupoBaHUsl.

Conep:xanue padoThbI:

1. Pacuer oObema pacTBOpa, COAEPIKAIIEIO OINpPEAEICHHOE KOJIMYECTBO aHAIH3UPYEMOTO
BEIECTBA

DKCTparupoBaHUe U aHAIHU3 HUCCIEAYEMOTo pacTBOpa.

3. TlocTtpoenue rpaayrpoBoYHOTO Tpaduka.

4. Pacuer KOHIEHTpAIMU MOJUO/IEHA B HCCIIEAYEMOM PacTBOpeE.

Pe3yabTarsl g1aboparopHoii padorbl: OTUeT MPEIOCTaBISIETCS B NMUCBbMEHHOM BHUJIE U
JOJKEH COJIep’KaTh KpaTKoe OIMCaHHe XoJa paboThl, pacyeTHYIO 4acTb, I'PaIydpOBOYHBIN
rpaduK 1 BBIBOJIBI 11O paboTe.

B pesynbraTe BeInoaHEHUs 1a00paTOPHOI pabOThI CTYEHT IOJKEH:

3naTh: CymHoCTh (OTOMETPUUECKOro MeToAa aHanu3a. [lopsaok paGoThl U BHIMOJIHEHUS

n3mepenus Ha DOKe.

Ymern: CobupaTh mpocTeillliue YCTaHOBKM JUIsI TMPOBEACHUS (POTOMETPUUECKHX
onpezneneHuil. BeiOuparsy kroBety u cBeTopmibTp. ['0TOBUTH mpoOy A aHamn3a, COCTaBIATH
CXEMbl aHaju3a, MPOBOJUTH KOJMYECTBEHHBIM aHAINW3 BEIIECTB, B IMpeaeiax HCIOIb30BaHUS
OCHOBHBIX MPHUEMOB M METOJOB, MPEIyCMOTPEHHBIX MporpaMMoil. CTpOUTh T'paaynpOBOYHBIN
rpaduk. I[IpuMeHSATH TMOJNyYeHHBIE 3HAHWUS [UI1 aHAIKM3a [POMBIIUICHHBIX, MPUPOIHBIX,
OpraHMYECKUX U OMOJIOTUYECKIX OOBEKTOB.

Baagers: Mertoaukamu ananu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUYHOU
npupoabl. HaBblkamMH  BBIMOJHEHUS HWCXOJHBIX BBIYMCICHUN, UWTOTOBBIX pacyeToB C
HCIOJIb30BAHUEM CTAaTHCTUYECKON 00pabOoTKU pe3yabTaTOB KOJIUYECTBEHHOTO aHAIIM3A.

Bomnpocsl k Teme:

1. TlpuBemute knaccu(UKALMIO CIEKTPATbHBIX METOJOB B 3aBHUCHMOCTH OT JJIMHBI BOJHBI

(4acTOThI) MAJAIOIIETO U3ITYUYCHUSI.

2. B uem pa3nuuue: a) OSMUCCHOHHBIX H aOCOPOIMOHHBIX METOJIOB, B) aTOMHOU U

MOJIEKYISIpHO# criekTpockonuu? [IpuBeanTe npuMepsl pa3HOBUAHOCTEH 3THX METO/IOB.

3. B uyem otmnuume cnekrpodgoromMerpa OT (POTOIIEKTPOKOJIOPUMETPOB, OJHOTYUEBBIX

MpUOOPOB OT ABYXJIYUEBBIX (MIPUHIIUIHAIBHBIE CXEMBI)?

N
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®oT03¢hheKT Kak 0CHOBA (POTOATEKTPOKOIOPUMETPHUECKOTO METOA.

Ou3nUecKuii CMbICT MOJIIPHOTO KO3 duirenta abcopouunu.

Kak ompenenstor KOHIEHTPAIMIO BemeCTBa (POTOMETPUYECKAM METOJOM, HCIIONIb3Ys

CpelHee 3HaYeHHE MOJIIPHOTO KOA(h(UIIMEHTA MOTJIOMICHUS ?

7. Kak nmpoBoauTcst 3KCTparupoBaHue MOJIHOICHTHOMAHATHOTO KOMIUIEKCA, TPEUMYIIECTBA
JAaHHOTO MeToa’?

8. B uewm cymHOCTh METO/IA TPATyHPOBOYHOTO Irpaka M KAaKOBBI €r0 0COOEHHOCTH.

o ok

Tema 4. Xpomatorpadguueckne MeToabl aHATU3A.
JlabopaTtopnass paGora Ne 15. TonkocioiiHas xpomartorpadusi. Bbinesenue u
onpeaejieHue KaJMUsl B CTOYHBIX Boaax (6 4).
ean padoThi:
1. OcBouTh HaBBIKH TOHKOCJIOWMHOW XpoMaTorpaduu.
2. HayuuTbcs TOTOBUTH UCCIEAYEMYIO MPOOY K XPOMOTOTpaprpOBaHUIO.
Conepxanue padoTbl:
1. IlpurotoBiienne paz0aBIEHHOTO CTAaHIAPTHOTO PACTBOPA KaAMHUSI.
2. DKCTparupoBaHue KaaMus U TOATOTOBKA UCCIIENyeMOM TPOOBI K XpoMaTorpadupoBaHHIO.
3. XpomarorpadupoBaHue pacTBOPOB.

Pe3yabTarsl JabopaTopHoil padorbi: OTYET MpPerOCTaBISETCS B MUCBbMEHHOM BHUAE M
JIOJIKEH COoepKaTh KpaTKOE OMMCAaHUE X0/1a pabOThl, paCUETHYIO YacTh U BBIBOJBI IO paboTe.

B pe3ynbraTe BeInoHEeHU J1a00paTOPHOI pabOThI CTYAEHT TOJIKEH:

3naTh: CynHocTh XpomaTorpaduyeckoro MeTOJa aHalli3a, OCHOBHBIE TOHSATHUS U

onpeneneHus meroaa. CylHOCTb TOHKOCJIOWHOM XpomaTorpadumu.

Ymern: [oToBuTh mpoOy AN aHanmM3a, COCTaBISATh CXEMbl aHalu3a, MPOBOJUTH
KOJINYECTBEHHBIN aHAJIU3 BEUIECTB, B IIPEEIax UCIIOIb30BAHNUS OCHOBHBIX ITIPUEMOB U METOJIOB,
MPEeAYCMOTPEHHBIX  mporpamMmoil.  [IpuMeHATH  modydeHHblE  3HAHUA  JUIA  AHaIu3a
MIPOMBIIIJICHHBIX, IPUPOJIHBIX, OPrAaHUYECKUX U OHMOJOTHYECKUX OOBEKTOB.

Baagers: Meroaukamu ananu3a QU3NYECKUX U XMMHYECKUX CBOWCTB BEIIECTB PA3IUMYHON
npupoapl. HaBblkamMM  BBINOJIHEHHMS MCXOOHBIX BBIYMCICHUM, WTOIOBBIX pPacyeToB C
HCI0JIb30BAHUEM CTAaTHCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHATN3A.
Bonpocsl k Teme:

CymHocTh XpoMaTorpapuieckoro MeTo/1a aHaln3a.

Ancopbuusi, e€ BUABI U METOIbI OTIpEIeTICHHUSI.

[ToaBwxkHas 1 HEMOABMKHAS (a3a, SITIOIHT — AANWTE ONpPEACTICHHE 3TUM MOHATUSM.
CyIIHOCTh TOHKOCJIOHHOW XpoMarorpaduu.

Kakwue pacTBOpbI MOKHO UCHIOJIB30BaTh B Ka4€CTBE MOIBHKHOM (a3pi?

Kakue TpeboBaHus MpeabsABISIOTCS K HEMOABWKHOM (aze?

Kak ompegensitor Rf B meroge TCX? Ot yero 3aBHCHUT 3Ta BEJIMYMHA U KaKUE YCIOBUA
HY>KHO MOJ/IEPKUBATH MOCTOSIHHBIMU IIPU MPOBEJICHUH IKCIIEpUMEHTa?

8. Kak MOXHO ompeenuTh KOHIIEHTpPAllMU KOMIIOHEHTOB CMECH IOCIe pa3fefieHus: METOI0M

TCX?

Nook~wnE

Tema 5. Kunernueckue MeToabl aHAIU32
JlaGopaTtopuas padora Ne 16. Onpenesienne ko6ajabTa B pactsope (6 4).
Hean padoThI:
Hayuuthcs onpeaensTe KOHIICHTPAIMIO BEIIECTBA B PACTBOPE KHHETHUECKUM METOJIOM.
2. OcBoWTh HaBBIKH 00pabOTKM pe3yabTATOB aHAIM3a C HCHOJIB30BAHHEM HWHTETPATBLHOTO
BapuaHTa KHHETHYECKUX METO/IOB.
Coaepixkanue padoThbI:

=
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1. TloctpoeHnue rpagyHpoBOYHOTO rpaduka.

2. AHanmu3 ucciemnyemMoro pacTBopa.

Pe3yabTaThl JlabopaTropHoii padorbi: OTYeT MPENOCTABISETCS B MUCBMEHHOM BHJE U
JOJDKEH COJIep’KaTh KpAaTKOE OINMCaHUE XoJa padOThl, pacyeTHYIO 4acTb, I'PayupOBOYHBIN
rpaduK ¥ BEIBOJIBI IO padoTe.

B pesynbrate BeIOTHEHHS J1a00paTOpHOM pabOThI CTYJICHT AOJKEH:

3HaTh: CyIHOCTh KUHETUYECKUX METO/I0B aHAJIN3a,0CHOBAHHBIX Ha YUEHUU O XUMUYECKOM
PaBHOBECUM, XMMUUECKON KHHETHKE U KaTallu3e.

Ymern: CobupaTh NpocTeiine yCTaHOBKH JUIs IPOBEIEHUS onpeaeneHnil.]' oToBuThs npoly
JUIA aHaJlM3a, COCTAaBJISITh CXEMbl aHalu3a, MPOBOJUTH KOJMYECTBEHHBIN aHAIU3 BEIIECTB, B
Ipesienax HMCIOJb30BaHUS OCHOBHBIX NMPUEMOB U METOJIOB, NMPEAYCMOTPEHHBIX NPOTPaMMOM.
Crpoutp rpanyupoBouHblii rpaduk. IlpumMeHsATs TOMy4YeHHbIE 3HAaHUSA JUId  aHajiIMu3a
MIPOMBIIIJIEHHBIX, IPUPOJAHBIX, OPTAHUYECKUX U OMOJIOTHYECKUX OOBEKTOB.

Baagers: Meroaukamu aHanu3a QU3MYECKUX U XMMHYECKUX CBONCTB BEIIECTB PA3IUYHON
npupoabl. HaBblkamMH  BBIMOJHEHHUS HCXOJHBIX BBIYMCICHUH, UWTOTOBBIX pacyeToB C
HCI0JIb30BAHNEM CTAaTHCTUYECKON 00pabOTKU pe3yIbTaTOB KOJUYECTBEHHOTO aHAIN3A.

Bomnpocsl k Teme:

1. Tloyemy B KMHETHMYECKHUX METOJaX HauOoJiee 4acTO MCIMOJIb3YIOT KaTAIUTUYECKUE PEaKLUu,
B KOTOPBIX ONpeAesieMO€e BEIIECTBO SIBIISETCS KaTalu3aTopoM?

2. Kakue ¢u3mKo-XMMHUYECKHE METOJBl Yallle BCETO MPUMEHSIOT Ul PErHCTPalliil CKOPOCTH
WHIMKATOPHBIX PEaKIUi U nouemy?

3. Jlns ompeneneHus KoOajabTa HMCHOJB3YIOT peakinuio oOeCIBEUYMBAHUS — alW3apuHa
MEPOKCUJIOM  BOJOpOJa B  IIeJIOYHOM  pactBope. [louemy g oOpaboTkKu
9KCMEPUMEHTAJIbHBIX TaHHBIX TPUMEHSIOT UHTErpalbHbI BApUAHT KUHETUYECKIX METOI0B?

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PEOEPATOB
KouTtpoJbHble 1 pedepaTuBHbIe pad0ThI HE IPETYCMOTPEHBI yUeOHOI TTPOrPaMMON.

BrimonHeHne KypcoBoii paGoThl 10 aHATUTHYECKOW XUMUH 3aKJIFOYACTCS B BBITIOJHEHUHU
Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO aHaim3a oOpasma BemectBa (cmecu BemiectB) OIIK-1,
OIIK-2, OIIK-3, OIIK-6. Ilpu odopmiennn paboThl JOIKHBI OBITH OTOOPAKEHBI CIICIYIOIINE
ATaIbI:

1. Iean ucciienoBaHus

2. KayecTBeHHBI aHAJIN3 00bEKTa
* X0/1 ¥ pe3yJIbTaThl KAYECTBEHHOTO aHAIIN3a, 0(hOPMIICHHBIC B BHJIE TAOJIUIIBL;

* BbIBOJ1 0 XapakTepe aHaIM3upyeMoro oOpasiia.

3. O030p uTEpPATYPBHI.

B 0030pe nmTepaTypbl IPUBOAATCS KOJUYECCTBECHHBIC METOIBI ONIPEICICHHS aHAIN3UPYEMOTO
o0pasiia co CChUIKAMH Ha MCIIOJIb30BAHHBIC JTUTEPATYPHBIE HCTOYHUKH.

4. JKCIePpIMEHTAJIbHAS YaCTh:

+ Cxema KOJIMUYECTBEHHOTO aHalu3a.

* Pacuet u pe3ynpTaThl B3BEMIMBaHUS 00pasIia.

* Metoauka pas3ioKeHus: 1 pacTBOpEHUs oOpasla.

* MetoaMka TUTPUMETPUYECKOTO ONpEAETIeHUs; IPUTOTOBICHUE PACTBOPOB, CTaHIApTH3ALNS;
pe3yibTaThl THTPOBAHMUS; PACUET COJEPIKAHUS OMPEIEIIEMOro HIEMEHTA.

5. 3akmovyenue. O6001IeHNE pe3yabTaTOB aHAJIH3A.

6. Cnucok jaurepatypsnl, 0opOPMIICHHBII B COOTBETCTBHHM ¢ TpeboBaHusMmu «OKypHana
AHATUTUYECKOU XUMUM.

Hesn w 3agaum KypcoBbIX paldOT cleayloT M3 Leled W 3ajady U3ydeHHs Kypca,
KOHKPETU3HUPYIOTCS ¥ YTOUHSIOTCS MPErojaBaTesieM 3a KOTOPbIM 3aKperuieH cTyAeHT. O0mumu
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SBIISIFOTCSI:

Menn:

1. ®opmupoBanue y OakanaBpa MPEACTABICHHNA O TEOPETUUYECKUX OCHOBAX M MHOT00Opa3uu
AQHATTMTHYECKUX METO/I0B aHaJN3a.

2. ®opMUPOBaHNE CUCTEMHBIX 3HAHUH, HEOOXOJUMBIX B MPAKTHUYECKOMN JEATECIHLHOCTH XHUMHKA
aHAJMTHKA W WCCIICAOBATENS IS aHAIM3a MPOMBINUICHHBIX, MPUPOJHBIX, OPTaHHUECKUX U
OMOJIOTUYECKUX OOBEKTOB.

3. IlogrotoBka 0OakamaBpoB K Mpo(eCCHOHATFHOMY BBIOOPY aHAJMTHUYECKOTO METO/a,
000pyJIOBaHUs, TMPHEMOB KA4YECTBEHHOTO W KOJMYECTBEHHOTO aHajM3a NMPHUMEHUTEIBHO K
KOHKPETHOMY OOBEKTY aHaJIn3a.

4. ®opMHUpPOBaHWE YMEHHS BBITIOJNHATh HWCXOJHBIC BBIYMCICHHS, HTOTOBBIE pacueThl C
WCIIOJIb30BAHUEM CTaTHUCTUYECKOM 00pabOTKM pe3yabTaTOB KOJUYECTBEHHOTO aHau3a,
0QOPMIISATH TPOTOKOJIBI AHATH30B.

3agaumn:

1. O3HakOMJIEHHE C METPOJIOTHYECKIMH OCHOBAaMH XMMHYECKOTO aHAJIM3a, THIIAMHU PEaKIuil
MIPOIIECCOB B AHATUTUIECKON XUMHH, X OCHOBHBIMH 3aKOHOMEPHOCTSIMH.

2. ®opMupOBaHUE TIPEACTABICHUN O CBSI3M AHAJIUTUYECKUX CBOWCTB COCTUHEHUH C
MOJIOKEHHEM COCTaBIISIIOIIMX HMX JJIEMEHTOB B llepuoamueckoil cucTeMe 3JIEMEHTOB
JA.N.Menneneena.

3. O3HakoMJIEHHE C OCHOBaMH U TEOPETUYECKUMH, MPAKTUIECKUMH BO3MOXKHOCTSIMHU
IrPaBUMETPUH, TUTPUMETPUH, HHCTPYMEHTAIBHBIX METOJIOB KOJTMYECTBEHHOTO aHaIn3a.

4. ®opMUpOBaHHE  TPEACTABIECHUNH O  COBPEMEHHBIX  (U3HKO-XMMUYECKUX  METoJax
KauyeCTBEHHOTO U KOJIMYECTBEHHOTO aHaIM3a.

5. ®opmMupoBaHHE HABBHIKOB OOpaOOTKH pPE3yJbTaTOB KAauyeCTBEHHOTO M KOJUYECTBEHHOTO
aHaJlM3a M pacyera Mo SKCIEPUMEHTAIbHBIM JTaHHBIM U IPU BHINOJHEHUH WHIUBUIYAIbHBIX
3aJaHUH.

MeTtoanyeckne yKa3aHusl 110 BbINOJHEHUIO KYPCOBbIX padoT
[Tocne BrIOOpa TeMBI KypcOBOW pabOThI, HEOOXOUMO H3YYUTh JTUTEPATypy MO JAHHOU

TeMaTuKe, BbIOpaTh METObl UCCIEIOBAHUS, COCTABUThH IUIaH, MOATOTOBUTH HEOOXOAMMBIE VIS

BBITIOJIHEHUS KCIIEPUMEHTa XUMUYECKYIO MTOCY/Y, PEaKTUBBI, PACTBOPBI.

O6mmit 00beM paboTel JoKeH ObITh HEe MeHee 10 m He mpeBblmaTh 50 €. MEYaTHOTO
TekcTa depe3 1,5 mHTepBan, rapuutypa mpudra Times New Roman, kerens 14. CrpaHuiibl
JIOJDKHBI UMETh 1oJist: jieBoe — 30, BepxHee u HWxkHee — 20, nmpaBoe — 15 MM. BoipaBHUBaHME
TEKCTa MO IUPUHE C aBTOMAaTUYECKUM IIEPEHOCOM CJIOB.

Kaxxnas rnaBa HaumHaeTcst ¢ HOBOM cTpaHuilbl. Ha3Banue riaBbl 1 naparpadoB BbIACISIETCS
*upHbIM mpudToM. [locne Ha3BaHuUs TIIaBHI Mepe TEKCTOM CIeAyeT OTCTYIHThH J[Ba MHTEpBaa.
Touka B KOHIIE 3ar0JIOBKa HE CTaBUTCSI.

Hymepamuss Tabmun mnomemiaeTcss B IMPaBOM 4YacTU CTPOKHM, HUXKE IO LEHTPY JaeTcs

Ha3BaHHe TAOJUIIBI JKUPHBIM MIPUPTOM, HATIPUMED:

Tabmuna 1
Baunsinne M3JIK Ha 3Hepruio npopacTaHus M BCX0KeCTh CEMIH
Oopa3ub1
CoequHeHne Obpaser 1 Obpasen 2 O0paszen 3

L% JIB,% IIL% | JB,% | IIL,% JIB,%

Hymepanus pucyHKOB U MX Ha3BaHUS OMEILIAIOTCS 0] pUCYHKAMM, HallpUMep:

Puc. 1. Iuarpamma pactBopumoctu cuctembl HCOOH — NH2C2HsOH — H20 npu 25°C

Hymepanust crpanur; camoil paOOThl HAaYMHAETCS CO BTOPOM, Ha KOTOPOH MOMEIIEHO
«OrnaBnenuey. TUTYNbHBIA JHMCT CYMTAETCA NEPBOM CTpaHULEH, HO HE HyMepyeTcs.
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ITopsakoBbIM HOMED, KaK IPAaBUWIIO, I1€YaTACTCS] B BEPXHEM HJIM HUYKHEM IIPABOM YIUIy CTPAaHMIIbI
apabckuMu 1dpamu 0e3 TOYeK U APYruX 3HAKOB.

Criucok nurepatypbl odopmisieTcst B aindaBUTHOM Hopsiake. CHavana mpuBOAAT (aMUITHIO

W MHULUAJIbl aBTOpA, 3aTCM HA3BAHUC KHUI'U WJIA CTATbU (Ha3BaHI/I€ II€4yaTHOIro HBIIaHHﬂ), MECTO
U3gaHus, U34aTCjIbCTBO, I'OJ U3JaHUA W YHUCJIO CTPAHHUIl B KHHUIC WJIKM CTpAaHUIbI, HA KOTOPBIX
HaxXOJUTCA HUTUPYCMAs CTATbA.

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

IIpuMepHbIe TeMbI KYpPCOBBIX padoT.
AHanmu3 ChIpbs B IPOU3BOJICTBE IIEMEHTOB. OmpeieieHue OKCHIOB JKeJle3a U aIFOMUAHHUSL.
Ananmm3 ceIphs B TpousBojcTBe (apdopa m ¢dasaca. Omnpenenenne CaO B mimHax,
Ka0JIMHAX, TIOJIEBBIX IITAaTax.
AHanmmu3 CBIphSl B JAKOKPACOYHOM Ipom3BoJIcTBe. OnpeiesieHne KUCIOTOHOTO YMCIIa Maced,
CMOJI, JTAKOB, TUIACTU(UKATOPOB.
AHanmu3 O0O0BEKTOB OKpyxkaromiel cpeasl. Ormnpenenenne (¢eHola €W pe3opluHa B
MIPOU3BO/ICTBEHHBIX CTOYHBIX BOJAX.
AnHanmu3 00BEKTOB OKpyXaromiei cpeapl. OmnpeneneHne THKEIBIX METauIOB: ONpeIeIeHue
MeIH B TMPOW3BOJICTBHHBIX CTOYHBIX BOJAaX, ONpENEIEHHEe CBUHIA B TPOM3BOICTBEHHBIX
CTOKaXx.
AHaTUTHYECKM KOHTPOJIh B TEXHOJIOTHM HEOpraHWYeckux BemecTB. OmpeneneHue
KoOaJsibTa, MapraHiia, MeJJl U IUHKA B CII0KHOM yJI0OpEHUH.
AHaTUTHYECKU KOHTPOJb B TEXHOJIOTHH HEOPTraHWYECKHX BemecTB. OmnpeseneHne coei
aMmMoHus, HUTpaToB B H2S04.
AHAIIUTUYECKUM KOHTPOJIb B TEXHOJOTMM HEOpraHWYeCcKux BemecTB. OnpeneneHue
cynb(}aT-nOHOB B yIOOPCHUSX.
AHaNUTUYECKUN KOHTPOJIb B TEXHOJIOTHH 3JIEKTPOXUMHUYECKUX MPOU3BOACTB. Omnpenenenue
HUKEJIS B CEPHOKUCIIOM BJIEKTPOJIUTE HUKETUPOBAHUS.
AHaNUTUYECKUN KOHTPOJIb B TEXHOJIOTHH 3JIEKTPOXUMHYECKUX MPOU3BOACTB. Omnpenenenue
kKeje3a B CEPHOKHCIIOM 3JIEKTPOJIHTE.
AHaNUTUYECKUI KOHTPOJIb B TEXHOJIOTHH 3JIEKTPOXUMHUECKUX MPOU3BOACTB. Omnpeenenue
LMHKA B JIEKTPOJIUTAX.
AHaNIUTUYECKUN KOHTPOJIb B TEXHOJOTHH 3JIEKTPOXUMHUYECKUX MPOU3BOACTB. Ompeenenue
xpoMma (I1l) B anexTposirax XxpoMUpOBaHHUSI.
AHaNUTUYECKUI KOHTPOJIb B TEXHOJOTHH 3JIEKTPOXUMHUYECKUX MPOU3BOACTB. Onpeenenue
JKeles3a B OJEKTPOIUTE MEAHECHHUS.
AHaNIUTUYECKUN KOHTPOJb B TEXHOJOTUHM OpraHuueckux BemecTB. OnpenencHue (enomna B
CTOYHBIX BOJIAX.
AHANIUTUYECKUH KOHTPOJb B TEXHOJIOTUM OTAEIOYHOTO Mpou3BoJcTBA. OmnpenencHue
KpacuTells B paCTBOPE B OKHCIEHHON U BOCCTaHOBIEHHOM (popmax.
AHAIUTUYECKUN KOHTPOJIb B TEXHOJIOTUU TYTOIUIABKUX HEMETaJUIMYECKUX M CHIIMKATHBIX
MaTepuanioB. Onpenenenue okucaa xxenesa (l11) B meckax.
AHaTUTUYECKUI KOHTPOJIb B TEXHOJIOTUU TYrOIUIABKUX HEMETAIJIMUECKUX U CHIIMKATHBIX
MaTepuanioB. OnpeneneHre o001l MeTOYHOCTH B KapOOHATe HATPUS WIIH KaJHUs.
AHANUTUYECKUN KOHTPOJIb B TEXHOJIOTUU TYTOIUIABKUX HEMETaJUIMYECKUX M CHIIMKATHBIX
MatepuanoB. Onpenenenue okcuza xkenesa (ll) B cynbdate Hatpus.
AHaTUTUYECKHI KOHTPOJIb B TEXHOJIOTUU TYTOIIABKUX HEMETAIIMYECKUX U CHIMKATHBIX
MaTepuanoB. OnpezeneHue cyibdara HaTpus B Oype.
AHaTUTUYECKHH KOHTPOJIb B TEXHOJIOTUM TYIOIUIABKMX HEMETAIUTMUECKHX M CHUJIMKATHBIX
MatepuanoB. Onpenenenue okcua xenesa (111) B BogHOM BBITSKKE TIIHH.
AHaTUTUYECKUI KOHTPOJIb B TEXHOJOIMH MaTE€pUalIOB M U3AEIHH AJIEKTPOHHON TEXHUKH.
Omnpenenenue KobanbTa B METHOM CILIABE.
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AHaNUTUYECKUI KOHTPOJIb B TEXHOJOIMU MATEpPUAJIOB U U3LCIUN DJIEKTPOHHOM TEXHUKH.

Ornpezenenue XxpoMa B CIljiaBax.

AHQIUTUYECKUN KOHTPOJIb B TEXHOJIOTMM MATE€PUAJIOB M U3ACIIHI JICKTPOHHON TEXHHKH.

Ornpezenenre NPUMeECH IMHKA B IPUIIOSX.

AHQIUTUYECKUI KOHTPOJIb B TEXHOJIOTMM MATEPUATIOB U W3JCIIHN JIEKTPOHHON TEXHHKH.

Omnpenenenue ¢pocdopa B CrpaBax.

AnanuTudeckui KOHTPOJIb B TEXHOJIOTHU XI/IMI/IKO-(bapMaLIeBTI/ILIeCKI/IX Imperaparos.

OnpeﬂeneHI/Ie AMHWHOKHCIIOT B UX CMCCH.

AnanuTuaeckni KOHTPOJIb B TEXHOJIOTHU XI/IMI/IKO-(l)apMaHeBTI/I‘IeCKI/IX npemnaparos.

Omnpenenenre aCKOPOMHOBOM KUCIIOTHI.

AnanuTuaeckni KOHTPOJIb B TEXHOJOTHUU XI/IMI/IKO-(l)apMaHeBTI/I‘IeCKI/IX npemnaparos.

Omnpenenenue 6pomMua-uoHOB B TabseTkax KBr.
AHanUTUYECKUN KOHTPOJIb B TEXHOJIOTUU NepepaboTKu
nutanus. OnpeneneHue HUKENS B KUPAX.
AHanUTHYECKUN KOHTPOJIb B TEXHOJIOTUU NepepaboTKu
nutanus. OnpeaeneHne MeIu B MUIIEBIX KHUPaX.
AHaNUTUYECKUI KOHTPOJIb B TEXHOJIOTUU NepepaboTKU
nutanus. OnpeaeneHue xeae3a B MUIEBbIX KUPax.
AHaNUTHYECKUN KOHTPOJIb B TEXHOJIOTUU NepepaboTKu
nuTtanus. OnpeneneHue xene3a B MUIIEBBIX TPOYKTaX.
AHaTUTUYECKUN KOHTPOJb B TEXHOJOTHU MEPEpadOTKH
nutanus. OnpeneneHue HUTPUT-HOHOB B MsICE.
AHaTUTUYECKUN KOHTPOJIb B TEXHOJIOTHH TIEpepabOTKH
nutanud. OnpeneseHue xKeae3a B MUTbEBOM CoJie.
AHaNUTUYECKUN KOHTPOJIb B TEXHOJIOTUU MepepaboTKU KUPOB
nutanus. OnpeneneHue cynbhaT-nOHOB B MUTHEBOM COJIE.
AHaIUTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepabOTKU >KUPOB
nutanus. OnpeneneHue aCKOPOMHOBOM KHCIOTHl B COKaX.
AHaIUTUYECKUN KOHTPOJIb B TEXHOJIOTUH MEpepabOTKU KUPOB
nutanus. OnpeaeneHue OEIKOB B MOJIOKE.

AHaIUTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepabOTKU >KUPOB
nutanus. OnpeneneHue xeles3a B HIOBapeHHOM COJIN.
AHANIUTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepabOTKU >KUPOB
nutanus. OnpeneneHue eje3a B MUILEBbIX MPOIyKTaX.
AHANUTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepabOTKU >KUPOB
nutanus. OnpeneneHne Moauaa Kaaus B IOBAPEHHOM COH.
AHANUTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepabOTKU >KUPOB

JKUPOB

AKHUPOB

KUPOB

KUPOB

AKUPOB

u

u

u

TEXHOJIOTHH

TCXHOJIOTHH

TECXHOJIOTHH

TCXHOJIOTHH

TEXHOJIOTHH

TEXHOJIOTHH

TCXHOJIOTHH

TCXHOJIOTNHU

TCXHOJIOTHH

TCXHOJIOINHU

TCXHOJIOTHH

TCXHOJIOINHU

IIMTaHHA. OHpCI[CJ'IeHI/IC 0JIOBAa B KOHCCPBUPOBAHHBIX IMUIICBBIX IIPOAYKTAX.

9. IEPEYEHbB BOITPOCOB K 9K3AMEHY
3 cemecTp
3ajaunl U METObl
AQHATTUTUYECKON XUMUH.

QHAJIUTUYECKOM XUMHH.

OcHoOBHBIC pa3aciibl

JKHUPOB U TCXHOJIOTUU ITPOAYKTOB

IIPOJTYKTOB

MIPOJIYKTOB

IIPOJTYKTOB

MPOJIYKTOB

MPOJYKTOB

MIPOJYKTOB

MPOJIYKTOB

MIPOJYKTOB

MIPOJIYKTOB

IMPOAYKTOB

MMPOAYKTOB

IMPOAYKTOB

COBPEMEHHOM

Knaccmbnxaunﬂ U HOMCHKJIaTypa XUMHUYCCKUX U (I)I/ISI/IKO'XI/IMI/I‘IGCKI/IX MCTOJ0B aHa/JIu3a

B COOTBETCTBHHU C
npuknagHoit xumuu (MIOITAK).

PEKOMCHOaIUAMU MC)KILYHapO)lHOPO COm03a TeOpCTquCKOﬁ u

Pexomennaruu MHOITAK no 3amucu npuHATEIX 0003HaYeHUH U rpaduyeckomMy MpeacTaB

JICHUTIO S3KCIICPUMCHTAJIbHBIX TaHHBIX.

3ajaun  u  BbIOOp MeToJga OOHapyKeHus U
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coenuHeHU . [[poOHBIN U CHCTEMaTUYECKHI aHAJIH3.

MUKpOKpPUCTANIOCKOIIMYECKUI ~ aHaiIM3, NHPOXUMHUYECKMM aHanu3 (OKpalllMBaHUE
MJIAMEHU,BO3TOHKA, 00pa30BaHUE TIEPIIOB).

Kanenbublii ananus. AHaIu3 pacTUpaHUEM MOPOIIKOB.

OcHOBHBIC cTaMM  XUMHYECKOro aHamm3a. lloarotoBka oOpasma K aHaM3y.
[IpencraButenbHOCTE MPOOBI; MpoOa W OOBEKT aHanmM3a; NMpoda W METOJ] aHaIu3a.
CriocoObl TONy4eHUs] MPEICTABUTENBHON NPOOBI TBEPABIX, KHUIKAX M Ta3000pa3HBIX
BeniectB. OTOOp MpoO rOMOTEHHOTO U TETEPOreHHOTO COCTaBA.

OcHoBHbIE crOcOOBI TepeBosja MpoObl B (GopMy, HEOOXOAMMYIO IJii JAaHHOTO BHUIA
aHaJIM3a: pacTBOPEHUE B PA3IMYHBIX Cpellax; CIIEKaHME, CIUIABJICHUE, Pa3JIOKEHUE IOJ
NEMCTBHEM  BBICOKMX  TEMIEparyp,  JaBJEHHUS, BBICOKOYACTOTHOTO  pas3psia;
KOMOMHUPOBAHUE pPA3JIUYHBIX TPUEMOB; OCOOEHHOCTH PAa3JIOKEHUSI OPraHMYECKUX
COCIMHEHU M.

OcCHOBHBIE METO/IbI pa3JIEIeHNs U KOHLUEHTPUPOBAHUS (METO/IbI UCIIAPEHUS, SIKCTPAKIIMS,
n3buparenpHas ajacopOIMsi, OTroHKa (AMCTUJUIALMSA, BO3TOHKA), 30HHAs IIJIaBKa,
ANEKTPOXUMHUYECKUE U XpOMaTorpapuieckue MeTo bl ), UX POJIb B XUMUYECKOM aHAJIM3E.
Metonpl ocaxaeHus U coocaxjaeHus. lIpuMeHeHre HeoOpraHWYecKuX M OpPraHMYeCcKUuX
peareHToB JUIsl ocaxkJaeHHs. KoHIEHTpupoBaHHWE MHUKpPODIEMEHTOB COOCAXKJEHHUEM Ha
HEOPraHMYECKHX U OPTaHUYECKUX HOCHUTEIAX (KOJUIEKTOpax).

Metonpl 3KCTpakuuu. TeopeTHdyecKHe OCHOBBI METOJIOB. 3aKOH pachpeieseHusl.
Knaccudukanus s3KCTpaKIIMOHHBIX TPOLIECCOB.

CKOpoCTh  3KCTpakiuu. THIBI 3KCTPAKIMOHHBIX CHCTEM. YCJIOBHUS OSKCTPaKIMHU
HEOPraHWYeCKUX U oOpraHudeckux coeauHenuil. I[lpupoma u  xapakrepucTuka
9KCTPareHTOB.

Meton aHanu3a BEIIECTBA, OCHOBHBIE XapaKTEPUCTUKU METOJOB aHajau3a. MeToauka
aHaynu3a. Bunael u sTansl aHanumsza.

KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAIN3. XUMHUYECKUE, (PU3NUECKUEe U OUOJIOTHYECKHE
METO/Ibl aHaNu3a. Makpo-, MUKPO- U YAbTPaMUKpOAHAIIU3.

OcHoBHbIE TpeOOBaHMS K METOJIaM aHalIM3a: Mpeaen oOHapyXKeHHs, U30UpPaTEeIbHOCTD,
CHEeU(pUIHOCTD, IPABUIBHOCTh, BOCIIPOU3BOIUMOCTD, SKCIIPECCHOCTD.

Tunel aHATUTUYECKUX PEAKIINI U peareHTOB.

XapakTepucTUKa  YYBCTBUTEJIBHOCTM  aHAJUTUYECKUX  peakiuil  (mpenenbHOe
paszbaBieHue, TMpeleibHas  KOHLEHTPAlMsS, MUHUMAIbHBI 00beM  MpelenbHO
pa30aBiIeHHOTO pacTBOpa, MpeAen OOHApy>KeHHUs, IOoKa3aTellb YyBCTBUTEIBHOCTH).
CriocoObl MOBBIIIEHUST YYBCTBUTEIBHOCTH U N30MPATEIHHOCTH METOIOB.

OcCHOBHBIE TUIBI XUMUYECKUX PEAKIMH B aHAIMTHYECKOW XHUMHH: KHCIOTHO-OCHOBHBIE,
KOMILJIEKCOOOpa30BaHUs, OKHUCIICHUA-BOCCTAHOBJICHHs. VIcmonb3yeMble  MpOIECCHI:
OCaXJCHHE-PACTBOPEHHE, SKCTPAKIUS, COPOLIUSL.

KoHcTranTsI paBHOBECHS peaxkuui " IIPOLIECCOB: TEPMOJMHAMHUYECKAS,
KOHLIEHTPALIMOHHAS U YCJIOBHAsI KOHCTAHTBHI PABHOBECHS.

CkopocTh peakuuii B XHMHYECKOM aHanu3e. DakTopbl, BIUAIOLIME HA CKOPOCTb.
Karanuzaropsl, ”HTUOUTOPBI. ABTOKAaTAIUTHUECKUE PEAKIIUH.

Baxxheiinme opranndyeckue peareHThbl, IpUMeHsieMble Ul OOHapyXeHUs U ONpeAeIeHus
MOHOB METAJIJIOB, A MACKMPOBAaHUSA MU JIEMAacKUpOBaHMs, pasaencHus. Bo3MoxHOCTH
HCII0JIb30BAHUS OPraHUYECKUX PEAreHTOB B PA3IMYHBIX METOJaX aHAJIN3a.

KoHncranTa pacnpenenenus. CTeneHb U3BJIEUEHUS. Y CIOBUS PA3AEICHUS BYX BELIECTB.
Bnusiaue pa3nuuHbeIX (AakTOpPOB HA MPOIECCHl IKCTPAKIMHM: OOBEM JKCTpareHTa, YUcCIio
aKcTpakuuii, pH cpenst u T. 1.

Metonpl BbIAENEHUS, pa3leleHUs U KOHIEHTpUpoBaHus.Pa3neneHne conocraBUMBIX
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KOJIMYECTB AJIEMEHTOB M OT/ICJIEHUE MAJIBIX KOJIUYECTB OTOOJIBIINX.

CoBpeMeHHbIE TTPEICTABICHHS O KUCIOTax U ocHoBaHusX. Teopust bpencrena-Jloypu.
PaBHOBecue B cUCTEME KUCIIOTA - CONPSHKEHHOE OCHOBAHUE - pacTBOpUTENb. KOHCTaHTBI
KHMCJIOTHOCTH M OCHOBHOCTH U MX ITOKA3aTEIIH.

Teopust Jlebas-Xrokkens. OOmias KOHIIGHTpalWs W aKTHBHOCTh HWOHOB B PacTBOpE.
Koadduuuments! akruBaoctu. MoHHast cuna pactBopa. BiusiHue MOHHO#N CHIIBI pacTBOpa
Ha KOA(PPUITUEHTH aKTUBHOCTH HOHOB.

Brruucnenus pH pacTBOpoB KHCIIOT U OCHOBAaHUN, MHOTOOCHOBHBIX KACIIOT U OCHOBAHHM,
CMECH KHMCIIOT U OCHOBAaHMI.

KucnorHele n ocHOBHBIE CBOMCTBa pactBopurenei. [IpoTomuTuyeckue paBHOBECHS B
Bojie. KoHcTaHTa aBTONpOTOIM3A.

Bimsinue npupoasl pacTBOPUTEN HA CWIIy KHCIOTBI U OCHOBaHWs. Husenupyromuil u
i epeHunpyomui 3¢pGeKTsl pacTBOPUTEIIS.

KuciotHo-0CHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX CHCTEMaX.

I'maposnn3. KoHcTanTa U cTeneHb THAPOIU3a.

BriBog popmynbl uig pacuera 3HaueHuil pH pacTBopoB cosieil MOABEPTIINXCS THAPOIU3Y
110 AHUOHY.

BriBog popmynsl uia pacuera 3HaueHuil pH pacTBopoB cosieil MOABEPTIINXCS THAPOIU3Y
10 KaTHOHY.

BriBog popmyibl uia pacuera 3HaueHuil pH pacTBopoB cosieit MOABEPTIINXCS THAPOIU3Y
10 KaTHOHY U aHUOHY.

Bbydepubie pactBops! 1 ux coiictBa. Beruucnenune pH OydepHbix pacTBopoB: OydepHbie
CHCTEMBI, COJEpKALIME CIa0yI0 KUCIOTY U €€ COJlb, ClIab0e OCHOBAHHE U €€ COJIb.
bydepnas emxocTs. Mcnosnb3oBanue OyhepHBIX CHCTEM B aHAJIU3E.

Krnaccudukanus MeToq0B KOJIMYECTBEHHOTO aHaiIM3a. 1peboBaHus, NMperbsBiseMble K
PEaKIUsIM B KOJIMYCCTBEHHOM aHAJIH3E.

OCHOBHBIE TOJIO)KEHHS THTPUMETPHUYECKOTO aHaiun3a.OCHOBHBIC MOHATHS (aJIMKBOTA,
TUTPAHT, THUTPOBAHWE, TOYKA HKBUBAJICHTHOCTH, KOHEYHas TOYKAa THTPOBAHMS,
WHUKATOP, KPUBAas TUTPOBAHHS, CTENEHb OTTHTPOBAHHOCTH, YPOBCHb TUTPOBAHHMS).
TpeOoBanus, NpeaABbIBIAEMbIC K PEAKIUSIM B THTPUMETPUIECKOM aHAJIH3E.
Krnaccudukamuss  METONOB  TUTPUMETPUYECKOTO  aHAIW3a:  KHUCIOTHO-OCHOBHOE,
OKHCJIUTEIIFHO-BOCCTAHOBUTEIBHOE,  OCAIUTEIIFHOE,  KOMIUIGKCUMETPHUYECKOE |
KOMILJIEKCOHOMETPUYECKOE THTPOBAHUE.

OcCHOBHBIE NpPUEMBl TUTPUMETPUUYECKUX OINPEAENECHUll: mnpsiMoe, oOpaTHOE, KOCBEHHOE
tuTpoBaHue. CriocoOsI ornpezieneHus (OTAeIbHBIX HABECOK, ATMKBOTHBIX YacTeH).
CrnocoObl  BBIp@XEHHUS KOHLEHTpAUMHd B THTPUMETPHUECKOM aHaiu3e (MOJsIpHas
KOHIIGHTpalus, MOJSpHAas KOHIEHTPALUs OKBUBAJICHTA, THUTP, TUTPUMETPUUYCCKHUIL
¢baxTop nepecuera (TUTp MO ONPEAETIEMOMY BEILIECTBY), ONPABOUHBINA K03 duiineHT).
PeakTuBbl, NpHUMEHseMble B TUTPUMETPUUYECKOM aHaiu3e. llepBUYHBIE CTaHAAPTHI,
TpeboBanus Kk HUM. Pukcanansl. BropuuHsle cTaHgapThI.

Mertoabt YCTaHOBJICHUS KOHEYHOH TOYKHU TUTPOBAHUS (BU3yaJIbHBIE,
MHCTpyYMEHTaJIbHbIE). BUJIbI KPUBBIX TUTPOBAHUS M MPUHIMIBI UX MOcTpoeHHs. CKauok
TUTpoBaHUA. TOUKa SKBUBAJIEHTHOCTH U KOHEYHAsl TOUKA TUTPOBAHMS.

TumoBsle pacueTbl B THUTPUMETPUYECKOM aHaiau3e. Pacyer Macchl CTaHIapTHOTO
BelIeCTBa, HEOOXOAUMBIH Il MPUTOTOBJICHUS TUTPAHTA.

Pacuer KOHILEHTpalMM TUTpaHTa MpPU €ro CTaHJapTU3aluH. Pacuer macchl U MaccoBOii
JIOJIM OTIPE/IEISIEMOTO BEIECTBA MO Pe3yJIbTaTaM TUTPOBAHMSL.

KucnotHo-ocHoBHOe TUTpoBaHue. CyniHocTh MeToga. OCHOBHBIE PEAKIMU M THUTPAHTHI
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MeTo/a. TUIbI KUCIOTHO-OCHOBHOTO TUTPOBAaHMS (AL[UANMETPUS, aJIKATUMETPU).
Nuaukanuss KOHEYHOW TOYKM KHUCIIOTHO-OCHOBHOI'O TUTPOBaHMS. MHAMKATOpPBI METOAA
KHCJIOTHO-OCHOBHOTO TUTpoBaHus. TpeboBaHus, NpeabsBiIsieMble K HHAUKATOPaM.
MexaHu3M  H3MEHEHHS OKpacKd  KHUCJIOTHO-OCHOBHBIX  MHAMKATOPOB:  HOHHAasi,
xpoMo(opHasi M HMOHHO-XPOMOQOpHAs TEOPUH HHIUKATOPOB KHCIOTHO-OCHOBHOTO
tutpoBanusa. MHrepBan pH nepexona oxpacku mHamkaropa. IlokasaTtenbs THUTpOBaHUs
(pT). IlpaBusio BeIOOpa MHAMKATOPOB.

KpuBbie  KHCIOTHO-OCHOBHOTO THUTpOBaHUs. BpIiOOp HMHAMKATOPOB TIO  KPHUBOM
TUTpoBaHus. OMNOKN KUCIOTHO-OCHOBHOTO TUTPOBAHMUS.

Pacuer pH Ha pa3nuuHbIX 3Tamnax TUTPOBAHMS, MOCTOPEHHME W AHAIM3 THUIMYHBIX
KPUBBIX TUTPOBAHUS CHIIBHOM KUCIIOTHI IIETI0OYBIO.

Pacuer pH Ha pa3nuuHbIX 3Tamax TUTPOBAHMS, MOCTOPEHHME W AHAIU3 THUIIMYHBIX
KPHUBBIX TUTPOBAHUS CHJIBHOTO U €J1a00T0 OCHOBAHUS — KUCIIOTOM.

Ckauok TUTpoBaHUS. BiMsHME BeIMYMHBI KOHCTAaHT KHCIOTHOCTH MJIM OCHOBHOCTH,
KOHLIEHTPALIMKM KHUCJIOT WJIM OCHOBaHUM, TEeMIEpaTypbl, MOHHOW CHJbI HAa BEJIUYHUHY
CKayKa Ha KpUBOW TUTPOBAHUSI.

KucnorHo-ocHoBHOE TUTpOBaHME B HEBOJHBIX cpenax. Kiaccudukanus pactBopuTenet,
MPUMEHSEMBIX B HEBOJHOM THUTPOBAHWH (MPOTOHHBIC, ANMpOTOHHBIE). OrpaHUYCHHE
BO3MOKHOCTEHl METOJIOB TUTPOBAaHHs B BOJHBIX pacTBOpax. [IpuMeHeHMe KHUCIOTHO-
OCHOBHOT'O TUTPOBAHHUsI B HEBOJIHBIX Cpelax.

THUIbI KOMIUIEKCHBIX COEAMHEHUH, NCTIOJIb3YEMBIX B AHAIUTHYECKON XUMUHU.

CpolicTBa KOMIUIGKCHBIX  COCIAWHEHMH, MMCIONIME aHAJIUTHYECKOEe  3HA4YCHUE:
YCTOMYHBOCTb, PACTBOPUMOCTb, OKPACKa, JIETYYECTb.

Crynenuaroe KOMILIEKCOOOpa3oBaHue. DaKTOpHI, BIIMSIIOIIINE Ha
KOMIUIEKCOOOpa3oBaHue.

PaBHOBecus B pacTBOpax KOMIUIEKCHBIX coeAuHEHU. KOHCTaHThI yCTOMYMBOCTH U
KOHCTaHTbhl HECTOMKOCTH KOMILJIEKCHBIX COEIMHEHHH, QyHKUUs oOpa3oBaHus (CpelnHee
JUTaHJTHOE YHUCIIO), PYHKIHUS 3aKOMIUIEKCOBAHHOCTH, CTENEHb 00pa30BaHMs KOMILIEKCA.
VY cn0BHBIE KOHCTaHThI YCTOWYMBOCTH KOMILJIEKCOB.

Bnusinue xoMiiekcooOpa3oBaHUs Ha pacTBOPUMOCTh COEIMHEHUH, KUCIOTHO-OCHOBHOE
paBHOBECHE, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM MMOTEHIIMAT CHCTEM, CTAaOUIIU3AIUIO
Pa3JINYHBIX CTEIIEHEW OKUCIICHUS 3JIEMEHTOB.

Kowmmnekcomerpuueckoe tutpoBanue.CylmHOCT, MeToda. TpeboBaHUsA K peakuusM B
koMIiekcumeTpuu. Knaccudukanus MeTof0B U X IpUMEHEHHUE.

Heoprannueckue u oOpraHuyeckue TUTPAHTbl B KOMIUIEKcomeTpuu. Mcnonb3oBaHue
AMUHOTIOTMKApPOOHOBBIX KUCIOT B KOMIUIEKCOHOMETPHHU.

TuTpanT Merona, €ro NPUTOTOBJIEHHUE, cTaHAapTu3alusa. [Ipumepsl NpPakTUYECKOTO
MIPUMEHEHHS METO1a KOMILJIEKCOMETPUYECKOTO TUTPOBAHMUS.

CrocoObl  KOMIJIEKCOHOMETPUYECKOTO TUTPOBAHMA: MpsAMOe, OOpaTHOE, KOCBEHHOE.
CeneKTUBHOCTh TUTPOBaHUS W CHOCOOBI ee moBblmeHHs. [lorpemHocTy W oOmMOKK
KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHMSL.

KpuBbie KOMIIEKCOHOMETPUUYECKOTO TUTPOBAHMA, MX pacyeT U IMOCTPOCHHUE, AHAIIU3.
Bnusnue pasznuuHbiX (AKTOPOB Ha CKAa4OK HAa KPHUBOW TUTPOBaHUS (yCTOMYHMBOCTH
KOMIIJIEKCOHATOB, KOHIIEHTPAIlMA HOHOB MEeTallia U KOMILJIEeKCoHa, pH pacTBopa).
NHaukaTophl KOMIUIEKCOHOMETPUHM  (METAJUIOXPOMHBIE HWHAMKATOPBI), MTPUHIHUI HUX
JeUCTBUS; TpeOOBaHUS, MPEIbSIBISIEMbIE K METaNIOXPOMHBIM HHIUKATOpaM; WHTEpBAal
W3MEHEHHSI OKpAaCKM WHAWKATOpOB. BakHelline yHUBepcalbHbIE U CHEIU(PUIECCKHE
METAJUIOXPOMHbBIE HHIUKATOPBI.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMH B aHAIUTUUECKOU XUMUMU.
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OnexkTponHbsld moteHiMan. YpaBHenue Heprcra. CranmaptHeld U (QopMabHBIHA
MTOTEHIIMATIBL.

OKHCANTENbHO-BOCCTAHOBUTEBHBIE TOTEHLIMANIBl peAoKc-nap (peaoKC-MOTEHIIUAIIBL,
AJIEKTPOAHBIE OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIE TOTEHIIUAIBI).

[ToTenuman peakuuu (UIEKTPOABIKYIIAS CUJIa peakluu). BausHue anekTpocTatnyeckux
Y XMMHYECKHUX B3aUMOJICHCTBUM Ha TOTECHIMAIL.

CBs13b KOHCTaHTbHI PABHOBECUS CO CTaHJAAPTHBIMU MOTEHIIUATIAMH.

HanpaBrnenne peakiuum OKHCIEHUS U BOCCTaHOBJIEHMs. DakTopbl, BIMAIOLIME Ha
HalpaBJICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. [nyOuHa mnpoTexaHus
OKHUCJIMUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

OCHOBHBIE HEOPraHWYECKHME M OPraHMYeCKHE OKUCIUTEIM M BOCCTAaHOBMTEIH,
MIpUMEHSIEMbIE B aHAJIU3E.

OKuCANTENBbHO-BOCCTAaHOBUTENBbHOE TUTpoBaHUe.CymHOCTh Merona. Knaccuduxarms
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ METOJIOB TUTPOBAaHUA. YCIOBUS IPOBEICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMSA, TpPEeOOBAHUS, TMPEIbSBISIEMbIE K
peaKusM.

Bunel  OKMCIMTENbHO-BOCCTAHOBUTENBLHOTO  TUTpOBaHUsA  (mpsMoe,  oOpaTHOe,
3aMECTUTENBHOE) U PAaCU€Thl pe3yJbTaTOB TUTPOBAHMUS.

NHaukaTopbl  OKHUCIMTENBHO-BOCCTAHOBUTENbHOTO  TUTpoBaHusA.  Kriaccuduxanms
MHIUKaTOpoB (0OpaTumble, HeoOpaTtuMeble). IHTepBan M3MeHeHUs] OKpacKyu WHIUKATOpa.
[Ipumepbl OKUCIUTENHHO-BOCCTAHOBUTENBHBIX HHIUKATOPOB, 4YacTO MPUMEHSIEMbIX B
aHanu3se (mudennnaMuH, GeHaHTPOJIMHOBASI KUCIIOTa, DepPOUH U 1p.).

KpuBble OKHCIUTENBHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS: pacyeT, NOCTPOCHUE, aHATIU3.
Br16op nHIMKaTOpa HAa OCHOBAaHWH KPUBOY TUTPOBAHUS.

@daxTophl, BIUSIOUIME HAa XapakTep KPUBBIX THUTPOBAHHS: KOHIIEHTpAlMs HOHOB
BOJIOPO/J1a, KOMILJIEKCOOOpa3oBaHKe, MOHHAs Cuila.

NuaukaTtopHble  OMMOKKM  OKHCIUTEIBHO-BOCCTAHOBUTENIIBHOTO  TUTPOBAHUA,  HX
MIPOUCXOXKICHHE, PacUeT, yCTpaHEHHE.

OOmiass ~ xapakTepuCTHKa  IEPMAaHTaHATOMETPUYECKOTO  MeToJa  TUTPOBAHUS.
[IpuroToBiienue W CTaHAAPTH3ALUS TUTPAHTOB. YCIOBUS MPOBEICHUS OIpE/ICICHUIA.
Onpenenenre KOHEYHON TOYKU TUTpoBaHUs. OOIacTh TPUMEHEHUS.

OO01as xapakTepucTUKa JUXPOMATOMETPUUYECKOr0 MeTo1a TUTpoBaHus. [Ipurotonenue
U CTaHJapTU3alMs TUTPAHTOB. YCIOBUS MpoBeldeHUs omnpenenenuil. OmnpenencHue
KOHEYHOU TOYKU TUTpoBaHus. O61acTh MpUMEHEHHUS

OO0mas xapakTepucTUKa HOAUMETPHUYECKOTO, HOJAOMETPUUECKOTO METOAa TUTPOBAHUS.
[IpuroToBrienne W CTaHAAPTH3ALUS TUTPAHTOB. YCIOBUS MPOBEIACHUS OMPEICIICHUH.
Onpenenenre KOHEYHON TOUKM TUTpoBaHUs. O0NIaCTh TPUMEHEHUSI.

Oowas XapaKkTepUCTUKA H0/1aTOMETPUYECKOTO, OpOMaTOMETUPUYECKOTO,
HUTPUTOMETPUYECKOTO,  LIEPUMETPUYECKOTO  THUPOBAHHUA  METOJa  TUTPOBAHUS.
[IpuroToBiieHne W CTaHAAPTH3ALUS TUTPAHTOB. YCIOBUS NPOBEIACHUS OIPEICIICHUM.
OmnpeneneHne KOHEYHON TOUYKHM TUTpoBaHUs. OONacTh MPUMEHEHHS.

ITonsiTue o npupoe obpazoBanus ocagkoB. Ocaaku u ux cpoiicrBa. Cxema 00pazoBaHUs
ocaJKa.

Kpucrannuueckue u aMopdHele OCaaKdU. YCIOBUS TOJIy4EHUS KPUCTAUIMUECKHX H
aMop$HBIX 0caKoB. 'oMOTeHHOe OcaXkJeHre. 3aBUCUMOCTh (POPMBI OCajKa OT CKOPOCTH
00pa3oBaHus MEPBUYHBIX YACTUIl UX POCTA.

3aBUCHUMOCTb CTPYKTYpBl OCajJika OT €r0 WHJIMBUIYaJIbHBIX CBOWCTB (PacTBOPUMOCTH,
MOJIIPHOCTH MOJIEKYJT) U YCIOBHH OCaXJeHUS (KOHIEHTpAalMU OCAXJIAeMOro HOHA U
OCaJIUTEIS, COJIEBOTO cocTaBa pacTBopa u pH, TemnepaTypsl).
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Bnusiaue paznuuHbix (AaKTOPOB HAa MOJHOTY OCAKICHHUS OCAIKOB M MX PACTBOPEHHE.
[lonyuenue u npombiBaHue ocaakoB. [lpuumHBl 3arps3HeHuss ocajgka (COBMECTHOE
OCaXJECHHE, COOCAXKICHUE, OCIIEIYIOIIEE OCAXKICHHE).

PactBopumocTs. CriocoObl BBIpaXKEHUS PACTBOPUMOCTH MaJIOPACTBOPUMBIX CHUIIBHBIX
ANEeKTPOIUTOB. PAKTOPBI, BIMAIOIINE HA PACTBOPUMOCTh OCAJIKOB: TEMIIEPATypa, HOHHAsI
CWia, NEHCTBHE OJHOMMEHHOTO HWOHA, PEAKIMH HPOTOHM3ALMH, KOMILIEKCOOOPa30BaHMS,
OKHCIIEHUS-BOCCTAHOBJIEHHS, CTPYKTYpa U pa3Mep YacTHII.

PaBHoBecue B cucremMe pactBOp - ocagok. IIpousBeneHue pacTBOPUMOCTH
MaJoOpacTBOPUMOIO  CHJIBHOIO  AJIEKTPOJIUTA.  YCJIOBHS  00pa3oBaHUS  OCAIKOB
MaJIOpaCTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB.

BnusiHue mocTOpoHHHMX 3JIEKTPOJUTOB HAa PacTBOPUMOCTh MaJOPACTBOPUMBIX CHIIBHBIX
ANEKTPOJIUTOB (J00ABOK 3JEKTPOJIUTA C OJHOMMEHHBIM HOHOM, J100aBOK MOCTOPOHHETO
(uanuddepeHTHOr0)  NMEKTpPOJaUTa.  JACHCTBHE  OAHOMMEHHOIO  HOHA,  PEaKIUu
MIPOTOHU3ALUH, KOMIUIEKCOOOpa30BaHMUS, OKUCIIEHUS- BOCCTAHOBJIEHHUS, CTPYKTypa U
pa3Mep JacTHil.

Knaccudukanus MeTog0B KayeCTBEHHOTO aHaimm3a (IpOOHBIMA M CHUCTEMaTUYECKHM,
Makpo-, MOJYMUKpPO-, MHUKPO-, YJIbTpaMHKpoaHaiu3). lcrosib30BaHHE KadyeCTBEHHOIO
aHaJIM3a B XUMUYECKOM aHaJIN3E.

AHanUTUYECKUE PEaKIMH U peareHThl, HCIOJb3yeMble B KayeCTBEHHOM aHaJM3e
(cnemupuueckne, CeNEKTUBHBIC, TPYIIIOBLIE).

KauecTBeHHBIN aHAaTU3 KaTUOHOB U AaHWOHOB. AHATUTHYECKas KJIACCHU(PHUKAIUSI KaTHOHOB
10 TpymmaMm: cepoBofopoaHas (cyab(dumHas), KHCIOTHO-OCHOBHAs, aMMHA4YHO-
tdocdarnas. OrpaHUMYEHHOCTD JTHO00M KiIacCHU(pUKAIMK KaTHOHOB 1O Tpynmam. J[poOHbIH
Y CHCTEMATHYECKHI aHaJIn3.

KucnotHo-ocHOBHas kimaccuuKaius KaTHOHOB 1o TpynmaM. CHCTeMaTHYeCKUd aHaIn3
KAaTHOHOB 110 KUCIOTHO-OCHOBHOMY METOJY.

AHaIUTHYECKUE PEaKLUU KATHOHOB PA3IMYHbIX aHAIUTUYECKUX TPYIIIL.

KauecTBeHHBIN aHANNU3 aHHOHOB. AHATMTUYECKas KiIaccu(UKalMs aHHOHOB IO IPyIIam
[0 CIOCOOHOCTH K 0Opa30BaHUIO MalOPACTBOPUMBIX COEIWHEHUH, MO OKHUCIUTEIbHO-
BOCCTaHOBUTEJIHHBIM CBOMCTBAM.

AHanuTHYeCKUE peakluyd aHMOHOB Pa3IMYHBbIX aHAJTUTHUYECKUX Ipynn. MeTosl aHanu3a
cMeceil aHHOHOB Pa3IMYHbIX aHATUTUYECKUX TPYIIIL.

CyIlIHOCTh TPAaBUMETPUUECKOTO aHalIM3a, MpPEUMYIIecTBa M HEJAOCTAaTKH METO[a.
Knaccudukamus MeTo10B TpaBUMETPUUECKOTO aHATU3A.

Bakneiinme opranndeckie 1 HEOpraHU4ecKre ocaauTenu. TpeboBaHus, IpeabsBIsieMbIe
K OCaJMTENIO0, MPOMBIBHOM JKHUJIKOCTH.

OOmass cxema TpaBUMETPUUYECKOTO ompeneneHus. TpeGoBaHHs K OCaXIaeMOH W
rpaBuMeTpuueckoid ¢dopmam. HM3mMeHeHHs cocTaBa ocajlka MpPH BBICYIIMBAHUU U
MpoKaMBaHUU. PacueTsl B TrpaBUMeTpUYecKuX ompeaeneHusx. llorpemHoctn B
IPaBUMETPHYIECKOM aHanmse. [Tpumepsr MPAKTHIECKOTO pUMEHEHUS
IPaBUMETPHUUECKOTO METO 1A aHATN3A.

[TpuHIMIBI BECOBBIX OMpeneieHnd. AHATUTHYECKUE BeChl. UyBCTBUTENLHOCTh BECOB H €€
MaTeMaTH4eckoe BbIpakeHHe. MakToppl, BIMAIOININE HA TOYHOCTh B3BEUIUBAHUS.
TexHuka B3BEIINBAHMUSL.

OcamurenpHoe TuTpoBanue. CymHOCTE MeTofa. TpeOoBaHUS, TMPEABABISEMbIE K
peakiusM B METOJE€ OKHUCIUTEeNbHOro THUTpoBaHus. Kraccudukamuss MeTonoB
OCaJIUTENILHTO TUTPOBAHMUS.

ApreHTOMeTpHUss — OCHOBBI METOJIa. THUTPAHTBI METOJIa OCAJAUTEIHLHOTO TUTPOBAHUS, UX
MIPUTOTOBIIEHUE, CTAHAAPTU3ALINS.
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Merton Mopa. YcnoBust TuTpoBaHus 1o Mmetoay Mopa.

Meron donwrapaa (TuonnaHaToMeTpusi). Y ClIOBUsI TUTPOBaHUs 1o MeToty Dosbrapia.
Merton @asHca-XonakoBa. Y cnoBus TUTpoBaHus 1o Metony dasHca-Xonakona.

KpuBble ocCagWTeNBHOTO TUTPOBaHUSA. BiusHHE pa3nuyHBIX (PAKTOPOB HA CKAYOK
TUTPOBaHUsA (KOHIEHTpAIUsl PACTBOPOB PEAreHTOB, PACTBOPUMOCTh OcCajaKa H Jp.).
CriocoObr 00HAPYKEHHSI KOHEYHOUW TOYKH TUTPOBAHUS.

Nunukatopbl MeTOa OCAAUTENIBHOTO TUTPOBAHUS: OCAAUTENbHBIC, aICOPOUIIMOHHBIE.
VYcnoBus mpuMeHeHus U BEIOOP aJCOPOITMOHHBIX HHIUKATOPOB.

MepkypoMeTpusi — OCHOBBI METO/IA.

4 cemecTtp

Ananutnyeckuil curnai. Kinaccupukanus Gu3nko-XuMU4eCKHX METOI0B aHaIN3a.
WN3mepenne ananutuyeckoro curHana. IloHstue xojoctoil mnpoObl u  3TanoHa.
3aBUCUMOCTb aHAJIUTUYECKOTO CUTHAJIa OT KOJIMYECTBEHHOI'O COCTAaBA MPOOKI.

[IpuemMbr ompeneneHrUss HEU3BECTHOW KOHIIEHTPAIIMM B WHCTPYMEHTAIBHBIX METOJaxX
aHayn3a. MeToJ1 TpaAypOBOYHOTO Tpaduka, METOJ] CTaHJapTOB, METO]T J0OABOK.
HNHCcTpyMeHTaIbHOE TUTPOBAHUE.

Mertponoruueckne xapakTepUCTUKH HHCTPYMEHTAIbHBIX METO/I0B aHAJIM3A.
Knaccuduxarus [0) 1805310} ¢ XUMHUYECKOT'O Hu (U3UKO -XUMUIECKOTO aHaian3a
(cuctemarnyeckasi, ciyyaitHasi).

Cucrematnueckas omuMOKa, MPOLEHTHas CcUcTeMaTthyeckas omuoka. Vcrounuku
CUCTEeMaTUYECKUX OMINOOK (METOANYECKHEe, MHCTPYMEHTAIbHbIE, HHINBUIyaIbHBIE).
OneHka NPaBWIBHOCTH pPE3yJIbTaTOB KOJMYECTBEHHOTO aHaiu3a (MCIOJIb30BaHHE
CTaHJIApPTHBIX OOpa3lOB, aHAINU3 HCCIEIYeMOro O0bEeKTa APYTMMU METOAAMH, METOJ
100aBOK, METOJT YIBOCHHS ).

Cnyugaifaple omuOkd. HekoTopble TOHATHUS MAaTeMaTHYECKOM CTATUCTUKH W HUX
WCIIOJb30BAHUE B KOJMYECTBEHHOM aHanu3e. CiydailHass BeJIMYMHA, BapHUAHTA,
reHepaibHasi COBOKYITHOCTh, BIOOpKa, pacrnpenenenue CTbro/IeHTa.

Cratuctuueckas o06paboTKa M MpeACTaBICHUE PE3YIbTaTOB KOJIMYECTBEHHOTO aHATU3a.
CTaHJAPTHOE OTKJIOHEHHE.

OueHka MeETOJOB aHalM3a [0 NPaBUIBHOCTH M Bocmpou3BoauMocTd. OleHka
JOTIYCTUMOIO PAaCXO’KJICHUS PE3YJIbTATOB NapajUIeNIbHBIX ONPEACIICHUMN.

TpebGoBaHMs K METPOJIOTHUECKUM XapaKTEPUCTHKAM METOJIOB U METOJMK B 3aBUCHUMOCTHU
oT o0ObekTa W uenu a"anu3a. CrnocoObl TOBBIMIEHUS BOCIPOU3BOJUMOCTH H
MPaBUIILHOCTHU aHAJIN3a.

Ob6mas XapaKTepUCTHUKA ANEKTPOXUMHUUYECKHUX METOJIOB. Knaccudukanus
ANEKTPOXUMUUYECKUX METOJ0B aHAJIN3a.

OcHoOBHBIE y3JIbI TPUOOPOB IMEKTPOXUMHUECKUX METOJIOB aHAIN3A. DIIEKTPOXUMUYECKUE
STYEUKH.

PaBHOBeCHBIE U HEPAaBHOBECHBIE JIEKTPOXUMHUECKHE CUCTEMBI. SIBICHMS, BOZHUKAIOLNE
MIpU IPOTEKaHUU TOKa.

[ToTenmmometpus. Knaccudukaius MeTo10B TOTEHIIMOMETPUIECKOTO aHanu3a. CrocoObl
MPOBEACHUS aHATN3a B IOTEHLIUOMETPHH.

[Ipsmas mnorenuumomerpusi. M3mepenue mnorteHiuana. OOpaTumble U HEOOpaTUMBbIE
OKUCITUTEIBHO-BOCCTAHOBUTEIILHBIE CUCTEMBI.

DOneKkTpoAsl B MOTEHIMOMETPUM, UX Ha3HaueHue. HWHIUKaTOpHBIE 3IIEKTPOAbI,
TpeOOBaHUS K HHAUKATOPHBIM DIIEKTPOJIaM.

DneKTpo bl cpaBHeHHs. TpeOoBaHUS K dJIEKTPOIaM CPAaBHEHHUSI.

[MpuHIMT OeHCTBUS YIEKTPOHOOOMEHHBIX 1 HOHOOOMEHHBIX AJIEKTPO/IOB.
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HNonomerpus. Knaccuukarus HOHOCEIEKTUBHBIX 3JEKTPOJIOB.

DIEeKTPOJIbl C TOMOT€HHBIMU M T€TEPOT€HHBIMU KPUCTAIUIMYECKMMH MEMOpaHaMHu.
CTeKIIsSHHBIN 31€KTPOJ], yCTPOUCTBO, MPUHIUI PaOOTHI.

[loTeHnMan HMOHOCENEKTUBHOIO 3JIEKTPOJa B OTCYTCTBHE IIOCTOPOHHUX HOHOB MU B
MIPUCYTCTBUU MEIIAIOIIUX HOHOB.

OcHoBHBIE 3MEeKTpoxuMudeckue xapakrepuctuku MCD. DOnekrpogHas QyHKIHA,
KOX(Q(QHUIHUEHT CEeNeKTUBHOCTH, BpEMS OTKIWKA, TPEAET OIPEACICHUs MOTEHIHAI
OIIPENEIAIOLIErO HOHA.

Boei6op cucTreMbl 3ME€KTpOJOB s NpoBeAeHUs aHanuza. [IpuMepsl NpakTHUECKOTo
MIPUMEHEHHUs] MOHOMETpUU: ompezaeneHre pH, MOHOB IIETOYHBIXMETAIUIOB, TajJOreHH]I-
HOHOB.

[ToTeHnmomeTpuueckoe TuTpoBaHue. M3MeHeHne 31eKTpoJHOro NOTeHIala B mpolecce
tuTpoBaHus. CriocoObl 0OHApYKEHHSI KOHEUHOM TOUKH TUTPOBAHUS.

Bb160p MHIMKATOPHBIX AIEKTPOAOB Ul XUMUYECKUX PEaKLUi pa3HOTo THUIA: KUCIOTHO-
OCHOBHBIX, OCaXJICHUS, KOMIUIEKCOOOpa30BaHUs, OKUCICHHUS-BOCCTAHOBJICHHUSL.
Konnykromerpusi. Teoperuueckne oOCHOBbI MeTojaa. OCHOBHbIE Y35IbI TPHOOPOB.
Konnykromerpuueckas ssuenka.

VY nenbHas AJIEKTPOTIPOBOHOCTb. daxTopHl, BITUSIIOLIME Ha YAEIbHYIO
ANEKTPONPOBOAHOCTb.

DOKBUBaJIEHTHAs 3JIEKTPOIPOBOJHOCTh U MOJBUKHOCTH MOHOB, (PaKTOPHI, BIMSIOMINE HA
SKBUBAJICHTHYIO JIEKTPONPOBOIHOCTh. Y paBHeHHne Konbpayiia, ypaBuenue OH3zarepa.
IIpsimas xoHxykTOMeTpus. IIpreMbl HaXOXKICHHMS HEW3BECTHOM KOHLEHTPALMU: METOJ
IpagyMpOBOYHOIO TpaduKa, paCUeTHBIH METO.

Kongykromerpuueckoe tutpoBaHue. KpuBble KOHIYKTOMETPUYECKOTO TUTPOBAHHA.
@DakTopel, BIMAKOIIME HA YETKOCTh W3JOMa HAa KPUBBIX KOHIYKTOMETPHUYECKOTO
TUTPOBAHUS.

Kynonomerpus. Teoperndeckue ocHOBBI Merona. 3akoH Dapanes. CrnocoObl
OTIPEJCIICHUS KOJIMYECTBA DJICKTPUYECTBA.

[IpsiMaskynoHOMETpHUs U KOCBEHHas! (KyJIOHOMETPHUUECKOE TUTPOBAHUE).

Kynonomerpus npyu NOCTOSHHOMTOKE U IIOCTOSIHHOM IIOTEHIUAJIE.

BHemHssA 1 BHYTPEHHSISI TeHEpaLns KYJIOHOMETPUYECKOTOTUTPAHTA.

TuTtpoBaHue 2JEKTPOAKTUBHBIX U JIEKTPOHEAKTUBHBIX KOMIIOHEHTOB.
OnpeneneHneKOHEeYHOH TOYKM TUTpoBaHus. lIpemmyiecTtBa M OrpaHHuYeHUss MeETOAA
KYJIOHOMETPUYECKOTOTUTPOBAHUS 110 CPaBHEHUIO C JPYTMMHM TUTPUMETPUYECKUMU
METOJAMH.

CymHoCcTh M OCOOEHHOCTH  BOJIbTAMIIEPOMETPHM,  KJIacCU(PHUKALUSg  METOJIOB.
DNEKTPOXUMHUYECKUE TUEUKH.

WHaukaTOpHBIE 2JIEKTPOABI, HoJisipu3auus siexkrpoja. [IpenmmylnectBa M HEIOCTATKU
pTyTHOTOAIIEKTpOoAa. [[puMeHeHne TBEpABIX 2IEKTPOIOB.

KonpnencaropHsii, MUTPALlMOHHBIN, T} Qy3nOHHBIN TOKH. IIpenenbHbIN
1 Py3nOHHBIITOK.

CoBpemeHHbIE BUIBI BOJBTAMIEPOMETPUU: NpsAMas M WHBEPCHOHHAs, IEPEMEHHO-
TOKOBAs; XPOHOAMIIEPOMETPHS C IMHEHHOMN pa3BepTKON (OCIMIUIONONsAporpadus).
IMonsporpadus. KauecTBeHHbIN aHanu3. YpaBHeHHE NOIAPOrpaduUUYEecKoil  BOJIHBI
NnbkoBuua- I'elipoBcKoro.

[ToTenuman noayBoaHbl. DaKTOPHI, BIUAIOIINE HA BEIMYMHY OTEHIIMAJIANOTYBOJIHBIL.
KonuuectBeHHpll aHanu3. YpaBHeHue HMipkoBuua. SBieHMs, HCKaKaroolue BUJ
MOJISIPOTPaMM.

WNHBepcMOHHAs BOJbTAMIIEPOMETPUS. MeToAbl KOHIEHTPUPOBAHUS OINPEAEIAEMOro
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3JIEMEHTA Ha 3JeKTpoJe. [locTouHCcTBa epes ApyruMy METOIaMHu.

AmnepomMerpuueckoe TuTpoBaHue. CylHOCTbh METO1a.

NHnukatopHble AJIEKTPOJBI B aMIiepoMeTpur. BpiOop mnoTeHIMana WHIAUKATOPHOTO
ANIEKTPOA.

AMITIEpOMETPUYECKOE TUTPOBAHUE C OJIHUM U JBYMS TOJIIPU30BAHHBIMH SJICKTPOJIAMH.
Buibl KpUBBIX TUTPOBAHHUS.

Ontuyeckne meroasl ananu3a. OOmwmii mpuHoun Metona. Kimaccuukanus onTHYIECKUX
METOJI0OB aHanu3a (M0 M3y4yaeMblM OOBEKTaM, [0 XapakTepy B3auMOJAEHUCTBUS
AJIEKTPOMAarHUTHOTO ~ M3JIy4€HUS C  BEUIECTBOM, IO  HCHOJb3yeMOW  oOiacTu
AJIEKTPOMArHUTHOTO CIIEKTPA, 110 IPUPOJIE FHEPTETUUECKUX IEPEXOJIOB).
CrniekTpockonuueckue MeTo bl aHanu3a. CeKkTp 3JeKTPOMarHUTHOTO U3Ty4YEeHHUS.
OcHOBHBIE THUIIBI B3aUMOJICHCTBUS BewlecTBa ¢ u3inydeHueMm. Kiaccuduxarms
CHEKTPOCKOMUYECKHX METOJIOB 10 SHEPTHH.

Knaccugukanusi cneKTpoCKONMYECKUX METOJ0B Ha OCHOBE CIIEKTpa 3JIEKTPOMArHUTHOTO
U3ITy4eHus (aToMHasi, MOJIEKyJIsipHas, abcOpOLIMOHHASI, SMUCCUOHHAS CLIEKTPOCKOITHS).
Crniektpel atoMoB. OCHOBHBIE M BO30YXJCHHBIE COCTOSHHS aTOMOB, XapaKTE€PUCTHUKH
COCTOSIHMM. DHEPreTUYECKHUE MEePEX0Ibl.

CrexTpsl MOJEKyJ; HMX OCOOCHHOCTH. CXEeMBbI D3JIEKTPOHHBIX YPOBHEH MOJICKYIIHI.
[IpencraBneHune o MOJHOM YHEPTUM MOJIEKYI KaK CYMMBI JIEKTPOHHOM, KOJIeOATeIIbHOU 1
BpaliaTeabHOU. 3aBUCUMOCTh BUbI CIIEKTPA OT arperaTHOr0 COCTOSIHUS BEIIECTBA.
MonekynsapHas abcopOnuoHHass — crnekTpockonus  (cnekTpodoromerpus). CyIHOCTh
Metona. LBet u ciekTp. CBsA3bh XUMHUUECKOW CTPYKTYPHI COSAMHEHUSI ¢ aOCOPOIIMOHHBIM
CHEKTPOM.

OcHoBHBIE 3aKOHBI cBeTomoroneHus: byrepa. O0beMHEHHBIN 3aKOH CBETOTIOTJIONICHHUS
byrepa-JlamGepra — bepa-beprapa. OTkioHEHUs OT 3aKOHA, UX MPUYUHBI (XUMUYECKUE;
temriepatypa, d(QexTs, 0OyCIOBJICHHBIE PACTBOPHUTEIIEM; pACCESHHE  CBETa;
MOHOXpoMaTHu3anusi u3nydeHus). Onrtuyeckas MIOTHOCTh U CBETOINPOITyCKaHHUE, CBA3b
MEeXAy HUMHU.

Koadpdumuent mnornomenus cBeta W KOIPPUIMEHT TMOTAIICHUS — MOJSPHBIA |
ynenbHbld. CBSI3b MEXIY MOJISIPHBIM KO3(QQHUIIMEHTOM MorameHus u koddduunenrom
norjomeHus ceera. [loHsTHe 00 MCTUHHOM U KaXylIEeMCs MOJSpHOM Kod(hduuneHnTte
MOTJIOIIEHUSI.

AHAIUTUYECKUE BO3MOKHOCTU U METPOJIOTHYECKHE XapaKTEPUCTHKU (HOTOMETPHUUECKHUX
METO/IOB aHaIn3a.

CriocoObl  ompezeneHus KOHIIEHTpAaIlMu BellecTB. V3MepeHHe BBICOKMX, HHU3KUX
ONTUYECKUX IUIOTHOCTEH (IuddepeHInanbHblii MeTon). AHAIN3 MHOTOKOMIIOHEHTHBIX
CHUCTEM.

MeTo b1 abcopOIIMOHHOTO aHanms3a: KOJIOPUMETPHS, (oToKOIOpUMETPHS,
cnektpootomerpusi. OCHOBHBIE Y376l W OOMIMI MPUHIUI paboOThl MPUOOPOB
abcopOIIMOHHON CIIEKTPOCKOIUH, METO/IbI TnadparMUPOBAHHUS.

Buszyanbnas konopumerpusa. MeToa CTaHIAPTHBIX CEPHil, METOJI YPaBHUBAHUS OKPACOK,
MeTo pa3dasnenus. Mx cymHocts. [IpuMmenenue B aHanuse.

doTokoa0pUMeTpusi, (POoTOIMEKTpoKoIOpuMeTpusi. CYIIHOCTh METOJa, JOCTOMHCTBA U
HEJIOCTaTKH, TPUMEHEHHE.

KonuuectBennsiii oToMerpuueckuid aHanu3. OCHOBHBIE dTambl U BBIOOP YCIOBUI
(dboToMeTprueckoro ompeaencHus: (BbIOOp (GoTOMETpHUECKON peakIuy, aHaTUTHYECKON
JUIMHBl ~ BOJIHBI, KOHLIEHTpallMd pacTBOpa U TOJILIMHBI MOTJIOIIAIOMIET0  CJOs,
HCIIOJIb30BAHNUE PACTBOPA CPABHEHHS).

OnpezneneHre KOHLEHTPALUU aHAJIM3UPYEMOIO pacTBOpa: METOJ TI'paayHpOBOYHOTO
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rpaduKa, METOJl OJHOTO CTaHAapTa, ONpeaesieHHEe KOHIICHTPALUHU 10 MOJIAPHOMY (MJIH
yIeIbHOMY) KO3 GHUIMEHTY MOorameHus, MeTo J00aBOK CTaHapTa.

Omnpenenenrne KOHIEHTPALMK HECKOJIbKUX BELIECTB IPU UX COBMECTHOM IPUCYTCTBUU:
(boTOMETpHUECKUI aHAIN3 TBYXKOMIIOHEHTHBIX CMECEH.

Cnekrpodoromerpust. CyIiHOCTh METO/1a, TOCTOMHCTBA M HETOCTATKH.

[TorpenrHocTH CrIeKTPO(YOTOMETPHUECKOTO aHAIH3a, UX IPUPOa, ycTpaneHue. [Ipudopsr
B CHEKTPO(POTOMETPHUH.

[Ipumenenne  merona  cneKTpoOTOMETpUM Ui WCCIENOBaHUSA  peakuui
(komrmiekcooOpa3oBaHHUsl,  MPOTOJUTHYECKHX,  arperanuu),  COIMNpPOBOXIAFOIIUXCS
W3MEHEHHUEM CIIEKTPOB MOTJIOLICHUS.

CriekTpooToMeTpUYECKUI aHAIN3 JBYXKOMIIOHEHTHBIX CMECEH.

CymHoCcTh XpoMarorpauueckux MeToJ0B aHanuza. [loHsATHE O TMOABWKHOW U
HETIOIBMKHOM (hazax.

Knaccudpukanuss  xpomarorpauyeckux METOJOB IO  arperarHoOMy COCTOSIHUIO
MOJBIKHOM M HEMOABWKHOM (pa3, Mo MexaHU3My pa3JiesieHus], 10 TEXHUKE BBITTOJIHEHUSI.
l'azoBas xpomarorpadus. CopOEHTBI W HOCHUTENH, TpeOOBaHUS K HUM. MexaHu3Mm
paznenenus. O6macTUIPUMEHEHUS Ta30BOi XpoMmarorpapuu.

OcHOBHBIE TEOPETUYECKUE TOIXOAbI B Ta30BOM XpoMaTorpauu: Teopusi TEOPETUUECKUX
TapesoK U KuHeTHueckas Teopus. OCHOBHBIE MapaMeTPbl XpOMaTOTPaMMBbI.

Kunkoctaast xpomatorpadus. Bunel xunkoctHoil xpomarorpaduu. Ilpemmymiecta
BBICOKOA((DEeKTUBHOM KUAKOCTHOU XpoMaTorpaduu (BOXKX).

VYcnoBus — mpoBenmeHUs ~— XpomaTorpaduyeckoro  aHanmza.  KauyecTBEHHBIW U
KOJIMYECTBEHHBINH XpomaTorpaduyeckuii aHaimu3. Meroq aOCOMIOTHON KaTHuOpPOBKH,
MPUMEHEHHE OTHOCUTENIbHBIX MOMPABOYHBIX KOA(PGUIMEHTOB, METOJ BHYTPEHHEH
HOpPMaJM3alii, METO/I BHYTPEHHETO CTaHIapTa.

CyImHOCTh KMHETUYECKUX METOJNOB. KaTanuTudyeckuil M HEKaTaIMTHUYECKUN BapUaHThI
KMHETUYECKUX METO/I0B; UX YYBCTBUTEIHLHOCTb U CEIEKTUBHOCTb.

Tunel UCHONMB3YeMbIX KAaTATUTHYECKMX W HEKATAIUTUYECKUX PEaKIUil: OKHCIICHUS-
BOCCTaHOBJICHUS, OOMEHa JIMTaHJIOB B KOMIUIEKCAX, MPEBPALIECHUS OpPraHMYeCcKuX
coenuHeHuH, poToXUMUUECKHe U (PepMEHTATUBHBIE PEAKIUH.

CriocoObl onpe/iesieHrs KOHLIEHTPALUU [0 TaHHBIM KUHETHYECKUX u3MepeHuid. [Ipumepsr
MIPAKTUYECKOTO MPUMEHEHHUS.

OOBEeKThl OKpYXaloIIe Cpeabl: BO3AYX, IPUPOIHBIE U CTOYHBIC BOJbI, MOYBHI, JTOHHBIC
OTJIOKEHUs. XapaKTepHble 0COOCHHOCTH U 3a/1a4M UX aHATN3a.

l'eonornueckne OOBEKTHI. AHANM3 CHUJIMKATOB, KapOOHATOB, JKENE3HBIX, HUKEIb-
KOOAJIbTOBBIX Py, MOJUMETAITUYECKUX PYI.

Mertamibl, CIUIaBBI M JIpyTH€ MPOJIYKTHl METALTYPrUYeCKOW IMPOMBIIIIEHHOCTH.
Omnpenenenre YepHbIX, IBETHBIX, PEAKHUX, OJaropo HBIX METAJUIOB U aHAJIHU3 UX CILIABOB.
AHanu3 HeMeTaJUIMYEeCKUX BKJIIOYEHUI U olpenesieHue Ta3000pa3yrollux Nnpumeceid B
MeTtaiax. KOHTposIb MeTaulyprudecKuX Iponu3BOACTB.

Heoprannueckue coelnHEHus, ONPENEICHUE B HUX OCHOBHBIX KOMIIOHEHTOB, IPUMECHBIX
U JIETUPYIOIINX MUKPO3JIEMEHTOB.

AHanu3 no4yBbl Ha HAJIMYUE THKEIBIX METAJIOB.

XVMHYECKUH aHAIIN3 36pHA Ha COAEP KaHUE MECTULIMIOB.

10. CAMOCTOSATEJIBHASA PABOTA OBYUYAIOIIUXCSA

®opma oOydeHHus  ouHas

Ha3Banue pa3esioB U TeM Bup camocrosite/bHOM Oo0bem ®opma

padoThI B yacax KOHTPOJIsA
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3a0au,
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op.)
Pazgen 1. O0une TeopeTnyecKue OCHOBBI AHAJUTHYECKOH XUMUH. XUMHYECKHE METO/IbI
aHaJIM3a
1. Bsenenue B npenmer | [IpopaboTka y4eOHOr0 4 TECTUPOBAHUE
aHaMUTHYeCKass XUMHA. MeToapl | Marepuana; TOIrOTOBKAa K
pasfeneHuss W KOHIICHTPHPOBAHUS | TECTHUPOBAHUIO M DK3aMEHY.
BEIIECTB B AHAJTUTUYECKON XIUMHH.
2. Tereporennsie paBHOBecusi B | [IpopaboTka y4eOHOTO 16 TECTUPOBaHUE
CUCTEME 0CaJIOK-HACHIIICHHBIN | MaTepualia; IMOATOTOBKA K KOJJIOKBHYM
pacTBop MaJIOPACTBOPHMOTO | TECTUPOBAHHIO, poBepKa
ANIEKTPOJIUTa HM WX  POJIb B | KOJUIOKBUYMY H DK3aMEHY. pemeHus
AHAIIMTUYECKOMN Pemrenne 3anau. 3a1a4
xUMHH.KauecTBEHHBIN aHAIH3. IToaroToBka KypCOBO KypcoBast
paboThI pabota
3. Kucnotno - ocHoBHbIe | [IpopaboTka y4eOHOT0 12 TECTUPOBaHUE
paBHOBeCcHsI B AHATUTHUYECKOW | MaTepualia; IMOATOTOBKA K KOJJIOKBHYM
XUMHH. TECTHUPOBAHHUIO, MpoOBEpKa
KOJUIOKBUYMY U 3K3aMEHY. pelieHus
Pemenue 3amau. 3a71a4
[ToaroToBka KypCOBO1 KypcoBast
paboThI paborta
4. KowmmiekcHble coenuHenus B | [IpopaboTka yu4eOHOTO 4 TECTUPOBAHUE
AQHAJIUTUYECKOM XUMHUH. MaTepuaia; IOJroTOBKa K KOJUIOKBUYM
TECTHUPOBAHHUIO, MIpoOBEpKa
KOJUIOKBUYMY U 9K3aMEHY. pelieHus
Pemenue 3anau. 3a1a4
[ToaroToBka KypCOBOM KypcoBas
paboThl paborta
5.PaBHOBecue B okucnurenbHO- IIpopaboTka y4eOHOT0 6 TECTUPOBAHUE
BOCCTaHOBUTEJIHHBIX CUCTEMAX. MaTepuaia; IMOAroTOBKa K KOJUIOKBUYM
TECTHUPOBAHHUIO, MpoBepKa
KOJUIOKBUYMY M 2K3aMEHY. pelieHus
Pemenue 3anau. 3a1a4
[Toaroroska KypPCOBOU KypcoBast
paboThI pabota
6. KonnuecTBeHHbII a"amu3. | [IpopaboTka y4eOHOTo 6 TECTUPOBAaHUE
I'paBumMeTpusL. MaTepuaia; IOArOTOBKa K KOJIJIOKBHUYM
TECTUPOBAHUIO, poBepKa
KOJIJIOKBUYMY M 9K3aMEHY. peLeHus
Pemienue 3amau. 3a1a4
IToaroroBka KypCOBOM KypcoBas
paboThI pabora
7. TutpuMeTpuuecKue [IpopaboTka y4eOHOTro 24 TECTUPOBAHUE
METO/Ibl aHAJIH3a. MmaTepualia; IOArOTOBKa K KOJJIOKBHYM
TECTUPOBAHUIO, poBepKa
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KOJUIOKBUYMY U 3K3aMEHY. peneHus
Pewenue 3anau. 3a1a4
[Toaroroska KypCOBOM KypcoBast
paboThl pabota
Paznes 2. UHcTpyMeHTaIbHBIE (PU3NKO-XMMHYECKHE) METO/Ibl AHAJIN3A.
1. O6mas xapakrepuctuka ¢us.- | [Ipopabotka y4e0HOTO 6 TECTUPOBAHUE
XMMUYECKAX METO/IOB aHAIM3A. MaTepuaia; IOJIrOTOBKAa K KOJUIOKBUYM
TECTUPOBAHUIO, KOJUIOKBUYMY IIpOBEpKa
U DK3aMEHY. pelieHus 3a1a4
Pewenne 3anau. KypcoBasi
[ToarotoBka KypcoBoi pabOThI pabota
2. DOnekrpoxumuyeckne Mmetoxsl | [IpopaboTka y4eOHOro 24 TECTUPOBAHUE
aHaJn3a MaTepuaia; TOJIrOTOBKAa K KOJJIOKBHYM
TECTUPOBAHUIO, KOJUIOKBUYMY IIpOBEpKa
U DK3aMEHY. pelieHus 3a1a4
Pemrenne 3anau. KypcoBast
[ToarotoBka KypcoBoi pabOThI pabota
3. OnTryeckue MeTop! ananms3a. | [IpopaboTka y4e0HOTO 20 TECTHPOBAHUE
Marepuana; MOATOTOBKa K KOJJIOKBHYM
TECTUPOBAHUIO, KOJUIOKBUYMY IpoOBEpKa
U DK3aMEHY. pelieHus 3a1a4
Pemenune 3amau. KypcoBast
IToaroroBka KypcoBoit paboThI paborta
4. Xpomarorpaduueckrne metoasl | [IpopadoTka ya4eOHOTO 10 TECTUPOBAHUE
aHaym3a MaTepuaia; TOJIrOTOBKAa K KOJUIOKBUYM
TECTUPOBAHUIO, KOJUIOKBUYMY MpoOBEpKa
U DK3aMEHY. pelieHus 3a1a4
Pemenue 3amau. KypcoBas
[ToaroroBka KypcoBoOil pabOThI pabota
5. Kunernuaeckue metoabl | [IpopaboTka y4eOHOTO 4 TECTUPOBAHUE
aHayus3a. MaTepuana; TOJIrOTOBKAa K KOJUIOKBUYM
TECTUPOBAHUIO, KOJUIOKBUYMY MpoBepKa
U DK3aMEHY. pelieHus 3a1a4
Pemenue 3anau. KypcoBas
[ToarotoBka KypcoBoi pabOThI pabota
6. CoBpemeHnHoe cocrossHue u | Ilpopabortka y4eOHOT0 4 TECTUPOBAHUE
MIEePCIIEKTUBBI pa3BUTHUA | MaTepualia; MOArOTOBKAa K
aQHAJIUTUYECKOU XUMHHU. | TECTUPOBAHUIO U IK3aMEHY.

OcHOBHBIE 00BEKTHI aHAJIN3A.

11. YYEBHO-METOJANYECKOE ¥ WHO®OPMALIMOHHOE OBECIIEYEHUE
TUCIUATITAHBI

a) Cnincoxk peKoMeHyeMoii JTuTepaTyphl

OCHOBHasA

1. HI/IKI/ITI/IHa, H.T'. Ananuthdeckas XuMHS U (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG MCTOJbI aHAJIU3a :
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y4eOHUK U mpakTukyM uist By30B / H. I'. Hukutuna, A. I'. bopucos, T. WM. Xaxanuna

; mon pemakmmeir H. I'. HuxutwHOW. — 4-¢ w3n., mepepad. u gom. — Mocksa :
NznarenscrBo FOpaiit, 2020. — 394 c. — (Bricmee obpazoanue). — ISBN 978-5-
534-00427-4. — Texct : snextpoHHbli // OOpazoBarenbHas 1uiatdopma FOpaiiT

[caiiT]. — URL.: https://urait.ru/bcode/449690

2. AHnanmuTmdeckas xuMmus : ydeOHoe mocobue mis By3oB / A. WM. Amapaes, I. K
Jlynenko, T. Il. AnekcanapoBa, A. A. KazakoBa. — 2-e¢ u3i., UcCnp. u JOM. —
Mocksa : UzparensctBo Opaiit, 2021. — 107 c. — (Bsicmiee obpa3oBanue). —
ISBN 978-5-534-07837-4. — Texkcr : anekTponHbIl // OOpa3oBarensHas miatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/472049

JlomoaHuTENBHAS

1. Menpuenko, I'. I'. AHanuTnueckas XuMHs U (PU3NKO-XMMHUYECKHE METOJbl aHalIu3a.
KonunuecTBenHblil xuMuyeckuil ananus : yueOHoe nocobue / I'. I'. Menbuenko, H. B.
IOnnukoBa ; mox pemakuueir H. B. IOnnmkoBa. — KemepoBo : Kemepockuit
TEXHOJIOTUYECKUH MHCTUTYT NUIIEeBOi npombmuieHHocTH, 2005, — 104 ¢. — ISBN
5-89289-343-X. — TekcT : DIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAs CHCTEMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/14351.html

2. Tpudonona, A. H. AHanuTnueckas XUMHUs : JJaDOPAaTOPHBIN MPakTHUKyM. YueOHOe

nocobue / A. H. Tpudonona, 1. B. MenscuroBa. — MuHck : Bprniimas mkoina,
2013. — 161 c. — ISBN 978-985-06-2246-4. — TekcTt : SIEKTPOHHBIA //
OnektpoHHo-Oubnmmoreunas cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/24051.html
3. Hukutuna, H. I. Ananmutrdeckas xumus ¥ GU3NKO-XUMHYECKHE METObl aHAIU3a :
yaeOHUK U mpakTukym st By30B / H. I'. Hukutuna, A. I'. bopucos, T. 1. Xaxanuna

; moa penakmuedt H. I'. HukutuHOi. — 4-e wm3a., mepepadb. u mon. — Mocksa :
MznarensctBO Opaiit, 2020. — 394 c. — (Bricmiee oo6pazoBanue). — ISBN 978-5-
534-00427-4. — Tekct : snextpoHHbI // OOpa3oBarenbHas miargopma HOpaitt

[caiir]. — URL.: https://urait.ru/bcode/449690

YueOHO-MeTOquYecKast

1. Bpeiackux I'. T. Ananmurhdeckas XuMUS : METOJWYECKHE YKa3aHUS IS
CaMOCTOSITEIPHOW PabOThI CTYyIEHTOB 2 Kypca SKOJOTH4eckoro Qaxynprera
HarnpasiieHus noarotoBku 6akanaspuat 04.03.01 — Xumus / I'. T. bpeiackux; Yal'V,
NUMDu®K. - VapsHoBck : Ynl'V, 2019. - 3arn. c¢ skpana; HeomyOGnukoBaHHBIN
pecypc. - DaekTpoH. TekcToBble AaH. (1 daiin : 1,06 MB). - Tekcr : 37eKTPOHHBIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/6987

CornacoBaHoO:

Havaneuuk otnena HB YuI'Y  / OxyneBa M.A./ ///*v/// 14.06.2020

JIOMKHOCTB COTPYIHMKA HAY4HOM OMOINOTEKH DOUO Aoncs

0) IIporpamMmMHoOe o0ecrieyenmne

1.MicrosoftWindows (akryansnast Bepcust He Hrke WindowsXP);
2. MicrosoftOfficeProfessional (akryamsrassepcusuenmkeOffice 2003), Bmrouarommas\Word, Excel, Access;

3. Uurepuer-6poy3sep (InternetExplorer, Opera, Mozilaur.1r.).

B) IIpojeccuonanbHbie 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI
1. DJ1eKTPOHHO-0UOINOTEYHbIE CHCTEMBI:
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®-Paboyas mporpamMma JUCIHHUILIHHBI

1.1. TPRbooks : 31mekTpoHHO-OMONHOTEYHasI cucTema : caiit / rpymma kommanuit A [Ilm Ap Menwma. -
Caparog, [2021]. — URL: http://www.iprbookshop.ru. — Peskum moctyma: ajst 3aperiucTpHp. mojb3oBaTeneid. - Tekct
: DJIEKTPOHHBIH.

1.2. FOPAMT : snexrponHOo-6uGmmoTeuHas cucteMa : caiir / OO0 DnekTporHoe m3matensctso KOPAT. —
Mocksa, [2021]. - URL: https://urait.ru. — Pexxum noctyma: JUis 3aperuCTpHp. Iojb3oBaTeield. - Tekcr :
SJIEKTPOHHBIH.

1.3. KoHCynbTaHT cTyIeHTa : JJIEKTPOHHO-OnOMMoTeuHas cucrema : cadt / OOO Ilomurexpecypc. —
Mockra, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyma: mjist 3aperdcTpup.
nojib3oBarTenell. — TeKCT : 3eKTPOHHBIN.

1.4. KoHcynbTaHT Bpaya : 3JICKTPOHHO-0MOIMoTeuHas cucreMa : caidt / OOO Bericmias 1mkosyia opraHu3aiyuu
W yOpaBlieHHsl 3ApaBoOXpaHeHHeM-KOoMIUIeKCHBIH MEeIMIMHCKUI KoHcanTuHr. — Mocksa, [2021]. — URL:
https://www.rosmedlib.ru. — Pexxum moctymna: aj1st 3aperucTpup. mojib3oBateseil. — TeKCT : 3MeKTPOHHbIH.

1.5. Bonpias MeauIMHCKas OMOTHOTEKA : AJIEKTPOHHO-OMOIMoTeuHas cucrema : caiit / OOO Bykamn. —
Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pesxum mocTyrma: uist 3aperiucTpHp. MOJIb30BaTENCH.
— TekcT : 2MeKTPOHHBIN.

1.6. Jlanb : anekTpoHHO-OMONMHOTeuHast cuctema : caiir / OO0 OBC Jlanb. — Cankt-IlerepOypr, [2021]. —
URL: https://e.lanbook.com. — Peskum gocTyna: 1uist 3aperucTpup. moib3oBaTteseid. — TeKCT : 37eKTPOHHBIH.

1.7. Znanium.com :3meKTpoHHO-OnOmHOTeuHasi cuctema : cait / OOO 3nanuym. - Mocksa, [2021]. -
URL: http://znanium.com . — PexuM gocryna : Juis 3aperMcTpup. mojib3osareiiei. - TEKCT : 3JIeKTPOHHBIN.

1.8. ClinicalCollection : KOJUIEKIHS TSI MEIUIIMHCKAX YHHBEPCHUTETOB, KIIMHKUK, METUIIMHCKUX OHOTHOTEK
/I EBSCOhost : [mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02. — Pexum mocTyma : sl aBTOpW3. moib3oBareneid. — Teker :
3JIEKTPOHHBIN.

1.9. Pycckuii s3bIK Kak HWHOCTPaHHBIA :3JEKTPOHHO-00pa30BaTEIbHBIA pecypc sl WHOCTPaHHBIX
crymenToB : caidt / OO0 Kommnanus «Aii ITu Ap Menua». — Caparos, [2021]. — URL: https://ros-edu.ru. — Pexum
JIOCTyIA: IJIsl 3aPETUCTPUP. MOJIb30BaTeNe. — TEKCT : 2IEKTPOHHBIN.

2. Kouncyasranrllowoc [DnektpoHHblid pecypc]: cnpaBodHas npaBoBas cuctema. /OO0 «KoHcynbTaHT
[Tmroc» - DnextpoH. naH. - Mocksa : Koncynsrantllimroc, [2021].

3. ba3bl 1aHHBIX NEPUOIMYECKUX H3TAHMIi:

3.1. Ba3za maHHBIX NIEPHOJIMUYECKUX U3aHHH : dnekTpoHHble x)ypHaisl / OO0 UBUC. - Mockaa, [2021]. —
URL: https://dlib.eastview.com/browse/udb/12. — Pexxum mocTyma : Ajs aBTOpH3. MOnb3oBareneid. — Tekcr :
3JIEKTPOHHBIN.

3.2. eLIBRARY.RU: Hay4nas osnektponHass OuOnumoreka : cadt / OOO Haywnas DnekrpoHHas
bubnnorteka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexkum mocTyma : [jist aBTOpU3. MOJNB30BATENCH. —
Tekcr : AJIeKTPOHHBIH

3.3. «Grebennikon» : snextponnas 6ubmuorexka / WJ| I'pebennnmkoB. — Mocksa, [2021]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum moctyma : misi aBTOpW3. monb3oBateneit. — Tekcr :
3JIEKTPOHHBIN.

4. HaumonanpHasi JJIEKTPOHHasE OMOIMOTEKA : OJIEKTpOHHas OubOinoreka :  (emepanbHas
rocyapcTBeHHass HH(GopMalmoHHas cucteMa : caidlT / MunucrepctBo KynbTypsl PO ; PI'b. — Mocksa, [2021]. —
URL: https://H30.pd. — Pexxum nocryna : asst mojib3oBateneii HaydHoi OuOnuoTeku. — TeKCT : 3JeKTPOHHBIH.

5. SMART Imagebase I EBSCOhost : [mopTain]. - URL.:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dcIc&custid=s6895741. —
PexxuM noctyna : Ui aBTOpU3. ONb30BaTeneil. — M300paxxeHue : AIeKTPOHHEIE.

6. ®enepanbHbie HHPOPMALMOHHO-00pPa30BaTEIbHbIE OPTAJIBI:

6.1. EauHoe okHO jocTymna k 00pa3oBaTelbHbIM pecypeaM : (denepanbHblil opTan / yapeautenb GTAOY
JTIO LIPTOIT u UUT. — URL: http://window.edu.ru/ . — TeKcT : 3IeKTPOHHBIH.

6.2. Poccuiickoe oOpaszoBanue : penepanbubiii nopran / yupeaurens ®IAOY 10 IPT'OIT u UT. — URL:
http://www.edu.ru. — TeKCT : 3IeKTPOHHBIH.

7. O6pa3oBaTteabHblie pecypebl Yal'y:

7.1. Dnexrponnas 6ubmuorexka Yul'Y : momyme ABUC Mera-ITPO / OOO «J/lata Dxcmpeccy». — URL:
http://lib.ulsu.ru/MegaPro/Web. — PexuM mocTyma : mjis Toidb30BaTelei HaydHOW OmbOnmmorekn. — Tekcr :
3JIEKTPOHHBIH.

Cornacosano: s
3am.Hau. YUTuT Kinoukosa A.B. / (A / 14.06.2020
Jlomknocts cotpyinnka YU TuT OdHO HOJUTHCH
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBbI:

Aynutopun Ui TPOBENCHUS JIEKIUH, CEMHHAPCKUX 3aHATUM, Ul BBINOJIHEHUS
71a00paTOPHBIX PAOOT M MPAKTUKYMOB.
AyIMTOpHUH YKOMIUIEKTOBAHBI CTICIUATU3NPOBAHHON MEOEIbI0, YueOHOH JTOCKOH.
Aynutopun 1 HpOBEACHUs JEKUUN 000pyIAOBaHbl MYJIbTUMEIUNHBIM 000pYIOBaHUEM MJIs
npeAocTaBieHUs HHGOpMAIUK O0JIBIION ayTUTOPHH.
[lomemenus s caMOCTOSITENBHON  pabOThI OCHAIICHbl KOMIIBIOTEPHOM TEXHUKOMW C
BO3MO>KHOCTBIO TOJAKIIOYECHUsI K ceTH «MHTepHeT» M obecneueHreM AO0CTyIa K 3JIEKTPOHHOM
nH(pOMalMOHHO-00pa30BaTeNIbHON cpesie, AEKTPOHHO-OMOIMOTEYHON CUCTEME.

13.  CIHEOUAJIBHBIE YCJIOBUA 1Jsd  OBYYAKOIIUXCA C
OI'PAHUYEHHBIMHU BO3MOXKHOCTSAMMU 310POBbs
B cnayuae HeoOxoauMocTH, OOyYarOMIMMCS U3 YHCJIA JHUI C OTPAaHUYECHHBIMHU
BO3MOXHOCTSIMU 3710pOBbSl (10 3asIBIIEHHIO OOYydarollerocs) MOTYT MpeniaraTbCsi OJHU U3
CIIEAYIONIMX BAPUAHTOB BOCHPHUATHS HWHGOOPMAMM C yYETOM WX HWHAWBUIYATbHBIX
MCUX0(U3HUUECKUX 0COOCHHOCTEM:

— JUISL JIUL C HApYILIEHUSIMU 3PEHUs: B e4yaTHON (popme yBelTnYeHHBbIM pUPTOM; B popme
AIIEKTPOHHOTO JIOKyMEHTa; B Qopme ayauodaiina (mepeBoJ y4eOHBIX MaTepuaioB B
aymnodopmart); B rmedaTHOW ¢opme Ha s3bIke bpaiins; WHAMBHIyalbHBIE KOHCYJIBTAIlMH C
MpHUBIICYEHUEM TU(IIOCYPIOTIEPEBOIUNKA; HHIUBUAYAIbHBIC 3aJaHUST U KOHCYJIBTAIIH,

- AN JMI C HapyUIeHHWsAMHU Cclyxa: B IedaTHOW ¢opme; B (opMe 3IEKTPOHHOTO
JOKYMEHTA; BUAEOMaTepHalIbl C CyOTUTpaMH; MHIUBUAYAJIbHbIE KOHCYIbTALUHU C IIPUBICUCHUEM
CYpJIOTIEpEBOUNKA; MHAMBUIyaJIbHbIE 3aJaHUS U KOHCYJIbTALIUY;

— JJI JIAL C HapyLIEHUsMM ONOPHO-IBUIATEIbHOIO anmapaTa: B NE€4aTHOW ¢opme; B
dbopme DIEeKTpOHHOTO JOKyMeHTa; B Qopme aymuodaiina; WHANBUIYyAIbHBIC 3alaHUS H
KOHCYJIbTaI1H.

PazpaboTunk JIOLIEHT bpoiackux I'.T.

MOJIMHUCH JIOJDKHOCTh [:5(0)
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	УТВЕРЖДЕНО
	Лабораторная работа № 1. Прямая потенциометрия. Определение значения рН раствора с использованием стеклянного электрода (6 ч).
	Лабораторная работа № 2. Определение коэффициенты активности растворов соляной кислоты и степени диссоциации салициловой кислоты (6 ч).


