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Y IIbSHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma IHUCIUTTAHBI

1. HEJIM U 3AJAYU OCBOEHUA JUCIUIIJINHbI:
Ilenn ocBOeHMSA TUCHUIINHBI:
1. ®opmupoBaHue y OakajgaBpa MPeICTaBICHUI O TEOPETHMUECKUX OCHOBAaX M MHOTr000pa3uu

AHAJIMTHNYCCKUX METOAOB aHaJIn3a.

2. ®opMHpOBaHHE CUCTEMHBIX 3HAHWUN, HEOOXOIUMBIX B TPAKTUYECKON JIEATETLHOCTH XUMUKA
aQHAINTHKA U MCCIeA0BaTeNs AJIS aHalIn3a MPOMBIIUICHHBIX, IPUPOIHBIX, OPraHUYECKUX U
OHOJIOrHYeCKIX 0OBEKTOB.

3. TloaroroBka O0akamaBpoB K MpodeCcCHOHATHPHOMY BBIOOPY aHAIMTHYECKOTO METO/Ia,
000py/0BaHus, TPUEMOB KaYECTBEHHOIO M KOJMUYECTBEHHOTO aHajin3a MPUMEHUTEIbHO K
KOHKPETHOMY OOBEKTY aHaIIn3a.

4. CDOpMI/IpOBaHI/Ie YMCHI/Iﬁ BBITIOJITHEHUA HCXOAHBIX BBIHHCHGHHﬁ, HUTOI'OBBIX PaCUYCTOB C
UCIIOJIb30BAHUEM CTATUCTUYECKOH OOpabOTKU pe3ylbTaTOB KOJIHMYECTBEHHOTO aHAJIH3a,
yMEHHI 0()OPMIICHHSI IPOTOKOJIOB aHAIH3A.

33}13‘11/[ OCBOCHUSA JUCHMIIINHBI:
1. O3HakoMIIeHHE C MCTPOJIOTHYCCKUMHU OCHOBAMU XUMHWYCCKOI'0 aHAJIM34a, TUIIaMU peaKuHﬁ n

IIPOLIECCOB B aHAJTUTHUYECKON XUMHUHU, UX OCHOBHBIMH 3aKOHOMEPHOCTSIMU;

2. @opMHpOBaHME MPEACTABICHUI O CBA3M aHAIMTUYECKUX CBOMCTB COEIMHEHUH C
IIOJIO)KEHUEM COCTAaBJIAIOLIMX UX 3J1eMEeHTOB B llepuomnueckoil cucreme snementos /.M.
Meunneneesa.

3. O3HakoMJI€HHME C OCHOBAaMHM M TEOPETHYECKUMH, IPAKTUYECKUMHU BO3MOKHOCTSIMHU
rPAaBUMETPHUH, TUTPUMETPUHU, UHCTPYMEHTAJIBHBIX METOJOB KOJIMYECTBEHHOTO AHAJIN3A.

4. ®opMupOBaHHE TIPEACTABJICHHH O COBPEMEHHBIX  (PU3UKO-XUMHUYECKUX  METOJax
KaueCTBEHHOI'O U KOJIMYECTBEHHOT'O aHAJIM3a.

5. O3HaKkoOMIJIEHHE C aHAJIUTUYECKUMHU BO3MOXXHOCTSMHU AIIEKTPOXUMUYECKUX, ONTHUECKUX U
XpoMarorpapuyeckiux MeTo10B aHaJIH3a.

6. ®opMHpOBaHUE HABBHIKOB OOpaOOTKM pE3yJIbTAaTOB KAayeCTBEHHOTO W KOJMYECTBEHHOTO
aHaJIM3a U pacyeTa M0 SKCIEPUMEHTAIBHBIM JIaHHBIM U MPH BBINOJHEHUN WHIWBUAYaIbHBIX
3aJaHUuH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

b 1 luctunnuaer (Mmoxynn). bazoBas yacTs.

[lo norumke mNOCTpOEHMS W COAEPKAHUIO JAaHHAs JUCHUIUIMHA CBs3aHA C JPYTMMH
JUCLMIUIMHAMU U3 0a30BoM uacTu mnpodeccruoHanbHoro mukna: «Heopranumueckas xumus»,
«Matematuka» u «®Pusuka». I[lpu oOyueHMH HEOOXOIMMBI 3HAHWSA, YMEHHS M HaBBIKH,
IIOJIy4YE€HHBIE B COOTBETCTBYIOIIMX IIPAKTUKYMAX.

3. ITIEPEYEHbL IINIAHUPYEMbBIX PE3YJIbBTATOB OBYUYEHUMS 11O
JUCHUIIVIMHE MOAYJIK), COOTHECEHHBIX C IIJNIAHUPYEMbIMH
PE3YJIBTATAMU OCBOEHHUS OCHOBHOH IPO®ECCHOHAJBHON
OBPA3OBATEJBHOM [TPOT'PAMMBI
BreimyckHuk OakanaBpuaTta JODKEH O0NanaTh CISAYIOMMME 00menpodeccHoHaTbHBIMU
KOMIIETEHIIUSIMH

- cmoco0eH  aHalIM3WpOBaTh M HMHTEPIPETUPOBATH  PE3yabTaThl  XUMHYECKHX
JKCTIEpUMEHTOB, HabOmoeHnit u u3mepennit (OITK-1)

- CHOCOOEH TPOBOJIUTH C COOIMIOJEHUEM HOPM TEXHHKH OE30MaCHOCTH XUMHUYECKUN
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OKCIICPUMCHT, BKJIIO4YasA CHHTES,

aHaJIn3, M CBOHCTBA BENIIECTB H

U3Y4YEHHE CTPYKTYpPHI

MaTepuasoB, uccieoBaHue npoueccos ¢ ux yyactuem (OIIK-2)
- CIIOCOOEH MPUMEHSATh PACUETHO-TEOPETUUECKNE METOABI ISl U3yUEHUsI CBOICTB BEILIECTB
U IIPOLECCOB C MX YYAaCTUEM C HCIIOJIb30BAHMEM COBPEMEHHOM BBIYUCIUTEIBHON TEXHUKH.

(OTIK-3)

- CIIOCOOEH TMPENCTaBIIATh Pe3yIbTaThl CBOCH pabOTHl B YCTHOM M MUCBMEHHOHM (opme B
COOTBETCTBMM C HOPMAaMH W NPaBWIAMH, NPUHATEIMH B HPO(ECCHOHATHHOM COOOIIECTBE

(OTTK-6)

Koa v HaumMeHoBaHue

Ilepedyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs MO

W3YyYECHHUE CTPYKTYpPbl U
CBOMCTBA BEIIECTB U
MaTepHualioB,
HCCIICIOBAHNEC
MPOIECCOB c
YYaCTHUEM.

ux

peanusyemMoii JUCHUIINHE (MOAYJII0), COOTHECEHHBIX ¢ HHAMKATOPAMU
KOMIIEeTeHIIHHT JOCTHKEHUS] KOMIIETEeHIM i
OIIK 1 - cmocoben | 3uaTh: [IpuMeHeHHE OCHOBHBIX IOJOKEHUM TEOPHUH PACTBOPOB,
aHAIM3UPOBATH U | YUYEHHS] O XHMMHYECKOM pAaBHOBECUM, XUMHUYECKON KHUHETHUKE,
WHTEPIPETUPOBATH KaTajause, aicopOIuu B aHATTUTHUYECKON XUMUU.
pe3yabTaThl Ymern: BpiOupath ONTUMANBHBIA METOJ KA4€CTBEHHOTO U
XUMHUYECKHUX KOJIMYECTBEHHOT O aHanu3a BEILIECTBA, UCITONIb3YS
JKCIEPUMEHTOB U | COOTBETCTBYyIOImMUE  (Qunyeckue  mpubOOpHl W ammaparsl.
HaOI01eHN | AHanuM3upoOBaTh W UHTEPIPETUPOBATH PE3YJIbTATHl XUMHYECKUX
AKCIIEPUMEHTOB U HAOIIOACHHMIA
Baagern:
Mertononorueii BbIOOpa aHAIUTHYECKOTO METOJA aHajah3a B
3aBHCHMOCTH OT aHAJIMTUYECKHUX 3aJ1a4 U 00bEKTa aHaJIM3a.
OIIK-2 - Crnocoben | 3nathb:1) [IpHHIKIIBI KAYECTBEHHOTO M KOJMYECTBEHHOTO aHAIIN3a
MIPOBOJIUTH C | OCHOBHBIX KJIACCOB HEOPTraHWYECKNX U OPTaHUYECKHUX BEIECTB.
COOTIOICHIEM HOpM | 2) MeToapl, MpUeMbl U CIOCOOBI BBHITIOJHEHUS XUMHUYECKOTO U
TEXHUKU 0e30macHOCTH | (U3MKO-XMMHUYECKOr0 aHallu3a Ui YCTaHOBJIEHUSI KaueCTBEHHOTO
XUMHYECKUI COCTaBa U KOJIMYECTBEHHBIX OIPEIACICHUN.
AKCIIEPUMEHT, BKIIOYas | YMeTh:1) CoOupaTh NpOCTEHINNE YCTAHOBKH ISl TPOBEIACHUS
CUHTE3, aHaM3, | 1Ta0OPATOPHBIX UCCIICIOBAHUM.

2) T'oToBUTHP M CTaHIAPTU3UPOBATH PACTBOPHI AHATUTHUECKUX
peareHToB.

3) OtOuparpe cpenH© Mpody, COCTABIATH CXEMBl aHaIu3a,
MPOBOANTHh KaYECTBEHHBIN M KOJUYECTBEHHBIN aHAlM3 BEIIECTB, B
mpenenax MCIOJNb30BaHUS OCHOBHBIX IPUEMOB U METOJIOB,
MPEyCMOTPEHHBIX MTPOTPAMMOit

4) TlpoBomuTh pasaelneHne KaTHOHOB M aHMOHOB XHWMHUYECKUMU
METOJIaMHU.

5) PabGotath ¢ OCHOBHBIMH THIIAMH MPHUOOPOB, HUCIOIL3YEMBIX B
aHanu3e (oTO2TEKTPOKOTIOPUMETPHI, CHEKTPO(HOTOMETPHI,
MTOTEHITMOMETPHI U JIP.).

Baanern:1) Metogukamu aHanm3a (QU3NYECKUX U XHUMHYECKUX
CBOWCTB BEILIECTB PA3JIMYHON MPUPOIBI.

2) TexHUKOW BBIMOJHEHUSI OCHOBHBIX AHAJTUTHUYECKUX ONEpalnid
MIPU KQY€CTBEHHOM M KOJIMYECTBEHHOM aHaJIN3€ BEIIeCTBA.

OIIK- 3 - cnoocoben
MPUMEHSTh  PAaCYETHO-
TEOPETUUYECKUE METO/bI
JUISl M3YyYEHHS] CBOWCTB

3HaTb:1) OCHOBHBIC 3aKOHBI, JISKAIIUE B OCHOBE AaHAIMTHYECKOU
XUMHH. 3a7aud aHAIMTUYECKOM XMMHUU UM XMMHUYECKOTO aHalIu3a,
MyTH U CIIOCOOBI MX PEIICHUSI.

2) OcHOBHBIE pa3fenbl AHAIUTHYCCKOW XHMHHU, XUMHUYECKOTO H
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BEIIICCTB M MPOIIECCOB C

(HPUBUKO-XMMHUYECKOTO aHAIHN3a.

paboTbl B YCTHOH WU
NMUCbMEHHOW (opme B

COOTBETCTBUHN C
HOpPMaMH U TIPaBUIIAMH,
MMPUHATBIMU B
po¢eCCHOHAITBHOM
CO0O0IIIeCTBE.

X y4acThueM c | YMerb:1) IlporHozupoBath pe3ynbTaThl (PUIUKO-XUMUIECKOTO
HCIIOJIb30BaHUEM aHaJn3a, Ha OCHOBE TEOPETUUYECKUX 3HAHUH.
COBPEMEHHO 2) IlpoBomuTh DJIEMEHTAPHYIO CTATUCTHUYECKYI0 O0OpabOTKy
BBIYMCIIUTEIIHLHOMN AKCIEPUMEHTAIBHBIX TAHHBIX B XUMUYECKUX SKCIIEPUMEHTAX.
TCXHUKHU. 3) IIpumeHsATh MOJIyYeHHBIE 3HAHUS JIJIs1 aHAJIM3a MPOMBIILIEHHBIX,
MIPUPOJIHBIX, OPTAHUYECKUX U OMOJIOTUUECKHX OOBEKTOB.
Baanerb: HaBbikaMM  BBIIOJHEHUS HCXOOHBIX  BBIUMCIICHHH,
WTOTOBBIX  PAacyeToOB C  HCIOJb30BAHMEM  CTAaTUCTUYECKOU
00pabOTKH PE3yNIbTaTOB KOJIMYECTBEHHOTO aHAJIH3a.
OIIK-6 - Cmoocoben | 3HaTh: DyHAaAMEHTAIBHBIE XUMHYECKHE TOHATHSA. MeToapl
MPEACTABIATh MaTEeMaTUYCCKOM CTaTUCTUKM.
pe3yJIbTaTh cBoelt | Ymerb: IlpeactaBisaTe pe3ynabTaTbl CBOEM pabOTHI B YCTHOM H

MUCHbMEHHONW (hopMEe B COOTBETCTBUM C HOPMaMH M IpaBUJIIAMH,
MPUHATHIMU B TPOPECCHOHATBHOM COOOIIECTRE.

Baaners: HaBblkamMu paboThl ¢ mpocTedmumu  npubopamu U
HaBBIKAMH 110 TIOCTAHOBKE U IMPOBEJICHHUIO aHAIIN3A.

4. ObIIAA TPYAOEMKOCTD JUCHHUIIJIMHBI

4.1. O0beM TUCHUILIMHBI B 3a49eTHBIX equHunax (Bcero) 17 3ET
4.2. ITo Buaam yueOHoii padoTsl (B yacax): 612 yaca

KosmnyecTBo 4acoB (popma o0yueHust
Bup yuye6Hoii padoThl guias )
R T B 1.4. mo cemecTrpam
3 4
1 2 3 4
KoHnTtakTHas paboTa o0yJaronuxcs ¢
MIPEIOJABATEIEM B COOTBETCTBUH C 440 216 224
YII
AyIUTOpPHBIE 3aHATHSL: 440 216 224
JIEKIINU 136 72 64
CeMuHapbl U MPAKTUYECKUE 3aAHATUS 136 72 64
JlaGopatopHble pabOTHI, 168 72 96
MPAKTUKYMBbI
CamocrosTenbHas paboTta 100 36 64
®dopma TeKylIero KOHTPOJIs 3HAHUN | TECTUPOBAHUE, TECTUPOBaHUE, | TECTUPOBAHUE,
¥ KOHTPOJISI CAMOCTOSTEIILHOM KOJUIOKBHYM OTYET KOJUIOKBHYM, KOJUIOKBHYM,
paboThL: TECTUPOBAHUE, KOHTP. 1o 1abopaTopHoOi OTYET 10 OTYET 10
paboTa, KOJUTOKBUYM, pedepaT u 1p. | pabote naboparopHoit | mabopaTtopHOi
(He meHee 2 BUJIOB) pabore pabore
Kypcosast pabota KypcoBasi paboTta KypcoBast paboTa
Bubl npoMeXyTOuHO# aTTecTaum 72 3K3aMeH/36 3K3aMeH/36
- 9K3aMeH
Bcero yacos o gucnuIningae 612 288 324
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4.3. Copep:xanue TUCUMILIMHBI (MoayJsi.) PacnipenesieHue yacoB o reMaM u BHAaM

y4eOHoi1 padoThI:

dopma 00ydueHUs1 _ouHas

Buabl yueOHbIX 3aHATHI Dopma
AV}]HTOpHLIe 3AHATHHA 3anatua | Camoct TEeKylero
Ha3zBaHue pa3ieyoB u IIpakTHuec B OAATECJIbH KOHTPOJIsA
TepM g LEEET0 P KHe ﬂaﬁOPaTOPH HHTEPAaKT | ad 3Hall-[)l/lﬁ
Jlekuuu ble padoThI, .
3aHATHSA, HBHOM paﬁoTa
CeMHHAPbI TPAKTHIYMBI ¢opme
1 2 3 4 5 6 7 8
Pa3znen 1. O01mme TeopeTHYeckre OCHOBbI AHAJINTHYECKON XUMUN. XHUMHYECKHE MEeTOAbI
aHaJIn3a
1. Benenue B 16 6 - 8 8 2 TECTUPOBAHUE
npeamMeT
aHaAJIMTUYCCKas
Xxumus. MeToasl
pasneneHus u
KOHICHTPHUPOBAHUA
BEIIIECTB B
AHATUTUYECKOMN
XHUMHUH.
2. 'ereporeHHbie 46 16 8 12 12 10 | TectupoBanue,
paBHOBECHA B CUCTEME KOJIUIOKBUYM
0CaJOK-HACBIIIICHHbIN
pactBop
MaJjopacTBOPUMOTO
3IIEKTPOJIUTA U UX POIIb
B aHATMTHYECCKON
xumuu. KauecTBeHHBIH
aHaJm3.
3. KucnotHo - 32 10 12 - 10 | TectupoBanue,
OCHOBHBIC PABHOBCCHUA KOHHOKBI/IyM
B AaHAJIUTHYCCKOU
XHUMHH.
4. KoMmriekcHbIe 10 4 2 - 4 TECTUPOBAHUE,
COCIMHCHUA B KOJJIOKBUYM
AHAJIUTHYCCKON XUMUHU.
5. PaBHOBecue B 11 4 4 - 3 TECTUPOBAHUE,
OKMCJIMTEIHLHO- KOJUTOKBHYM
BOCCTAaHOBUTCIIbHBIX
CHCTeMaX.
b. KonuuecTBeHHbIH 19 6 6 4 4 3 TECTUPOBAHUE,
aHanu3. ['paBumMeTpusi. KOJUIOKBUYM
7. TUTpUMETpHYIECKHE 117 26 40 48 48 3 TECTUPOBAHUE,
METO/bI aHAIN3a. KOJUTOKBHYM
Bcero B 3 cemectpe | 288 72 72 72 72 36
Paznen 2. UncTpymMeHTaNbHbIE (PU3NKO-XUMUYECKHE) METOIbI AaHAJIHN3A.
1. O6mas 8 2 - - - 6 TECTUPOBAHUE,
XapaKTepUCTUKA (DU3.- KOJUTOKBHYM
XUMHWYCECKHNX METOI0OB
aHam3a.
2. 128 30 36 42 42 20 | TecTupOBaHHUE,
BHGKTPOXI/IMI/IHCCKI/IG
dopma 5u375
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METOABI aHAJIU3a KOJIZIOKBUYM
3. OnTnyeckue 104 22 20 42 42 20 | TecTUpOBaHHUE,
MCETOAbBI aHAJIN34a. KOJIJIOKBUYM
4. 34 6 6 6 6 10 | TectupoBanue,
Xpomarorpaduyaeckue KOJIJIOKBUYM
METOABI aHAJIU3a
5. Kunetnueckue 20 2 2 6 6 4 TECTUPOBAHUE,
MCETOAbBI aHAJIN3a KOJUJIOKBUYM
6. CoBpeMeHHOE 6 2 - - - 4
COCTOSIHHC U TCCTUPOBAHUC,
IEPCIICKTHUBELI KOJUIOKBUYM
Pa3sBUTUA
AHATUTUYECKOU
xumun. OCHOBHBIE
00BEKTHI aHAIH3A
Bcero B 4 cemectpe 324 64 64 96 64 64
Hroro 612 136 136 168 136 100

5.COAEP KAHME JNCIIUJINHbI

Pazgen 1. O0mme TeopeTHYeCKHEe OCHOBbI AHAJUTHYECKOW XUMHHM. XHMHYECKHE
MeTO/bl aHAJIN3a

Tema 1.BBeneHue B mpeaMer aHajquTH4Yeckasi xumus. Meroabl pasjaejieHUs W
KOHIIEHTPHUPOBAHUS BelleCTB B AHAJTUTHYECKOI XUMHUH.

Ananumuyeckana Xumusa u XUuMudeckuil ananu3. 3aJa4d U METOAbl aHATUTHYECKON
xuMud. OCHOBHBIE pa3feibl COBPEMEHHON aHAJIIMTUYECKOW XUMHMHU. MeTo]l aHajiu3a BeIlecTBa,
OCHOBHbIE XapaKTEPUCTUKH METOJOB aHanu3a. MeTtoauka aHanu3a. Bunabl um sTambl aHanmusa.
KayecTBeHHBIH M KOJNWYECTBEHHBIN aHanu3. XHUMUYECKHe, (u3nueckue U OHOJIOTHMYECKHUE
METOJIbl aHalin3a. Makpo-, MUKpO- U ylbTpamMuKpoaHanu3. OCHOBHbIE TpeOOBaHUS K METOJaM
aHanmu3a: Tpenen  OOHAapyXKeHHWs, H30MpaTeIbHOCTh, CHEHU(PUUHOCTb, MPABUIBHOCTD,
BOCIPOU3BOANMOCTE, 3KCIIPECCHOCTb.

AHnanumuueckue RnPU3HAKU  6ewjecmé U aHalumuueckue peaxkyuu. Turbl
AQHAIUTUYECKUX PEaKIMi M PEeareHTOB. XapaKTEPUCTUKA UYYBCTBUTEIBHOCTH aHAJIUTUYECKUX
peakiuii (mpenenbHOe pa30OaBieHUE, MpeleNbHas KOHICHTPALUs, MUHHMAJIbHBIH 00BeM
MpeaebHO pa30aBIEHHOTO PacTBOpa, Mpeen OOHAPYKEHMsI, TIOKa3aTellb YyBCTBUTEIHLHOCTH).
CriocoObI MOBBIMIEHUS! TyBCTBUTEIBHOCTH U U30UPATETFHOCTH METOJIOB.

Memoowt oonapyscenun u uoenmugurkayuu 3ana9u 1 BEIOOP METO/Ia OOHAPYKCHUS U
UACHTU(DHUKAIIMY XUMUYECKUX coeanHeHud. KneHtudukamnuss aTtoMoB, HMOHOB M BEIIECTB.
JpoOHbIil 1 cucTeMaTuueckuii aHanu3. OU3NYeCKue METOAbl OOHAPYXKEHUS W MACHTH(UKAIINI
HEOPraHWYECKHMX M  OPraHUYEeCKUX  BelECTB. MHUKPOKPUCTAIIIOCKONMUYECKUNA  aHAJu3,
MAPOXUMHUYECKUI aHaiM3 (OKpallMBaHHWE IUIaMEHH, BO3TOHKA, OOpa3OBaHHWE IIEPJIOB).
Kamenpubiii anHanmms3. AHaNM3 pacTHpaHUEM MOPOIIKOB. XpomaTorpaduueckue MeETOIb
KAUEeCTBEHHOTO0 aHalIM3a. OKCIPECCHBI KAauyeCTBEHHBbIM aHalIW3 B 3aBOJCKUX M IOJEBBIX
ycnoBusix. [IpumMepsl MpakTHYECKOTO MPUMEHEHUSI METOJ0B OOHAPYKEHUS

IIpoboomoop u npooonoozomoeka. OCHOBHBIE CTaJIMM XHMHUYECKOTO aHaim3a. BbiOop
METOZla aHaiM3a W COCTaBleHHE cXeM aHammsa. llogroroBka oOpa3ma K aHAIM3Y.
[IpencraButenbHOCTh TIPOOBI; TTpoOa M OOBEKT aHaNMM3a; mMpoda W MeToj aHanu3a. DakTopsl,
00yCIIOBIMBAIOIINE pa3Mep U CIoco0 oTOOpa MpeaCTaBUTENbHON TpoObl. CrOCOOBI MOTydeHUs
MPEACTaBUTEIPHOM TIPOOBI TBEPJIBIX, JKUAKUX UM Ta3000pa3HbIXx BemiecTB. OtOop mpod
TOMOT€HHOTO U TE€TePOTeHHOT'0 COCTaBa. Y CTPONCTBA U MPHUEMBI, HCIOJNb3yeMbIe Mpu O0TOOpe
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npo0; nmepBuvHasi 00padoTka u xpaHeHue 1mpod. OCHOBHBIE CIIOCOOBI TIEPEBOIa MPOOBI B (hopmy,
HEOOXOMUMYIO JJIsi JTaHHOTO BHJA aHalIM3a: PAacTBOPCHHE B PAa3HYHBIX Cpelax; CICKaHHeE,
CIUIaBJIEHUE, PA3JIOKEHHUE O] IEUCTBUEM BBICOKMX TEMIIEpATyp, AABJICHHS, BBICOKOYACTOTHOIO
paspsiga; KOMOMHUPOBAHWE PA3UYHBIX IMPHEMOB; OCOOCHHOCTH PAa3JIOKEHUS OPTaHHMYECKUX
coenmuHeHU. CrmocoObl YCTpaHEHHS W ydYeTa 3arps3HCHHH M TIOTeph KOMIIOHEHTOB TIpH
poOOIOATrOTOBKE.

Tunbvt xXumuueckux peakyuii u RPOUECcO8 6 AHANUMUYECKOU XUMUU

OCHOBHBIE TUIIBI XUMHYECKUX PEAKIUN B aHATUTUYECKON XMUMHU: KHCIOTHO-OCHOBHBIE,
KOMIUIEKCOOOpa30BaHusl, OKUCIEHUS-BOCCTaHOBIIEHUA. Vcnonabp3yemble MpOIecChl: OcaxaeHHe-
pacTBopeHue, SKCTpakius, copOrus. KoHCTaHTBI paBHOBeCHs peakIUil M IPOLECCOB:
TEPMOJIMHAMUYECKAsl, KOHIICHTPALMOHHAsI W YCIOBHAs KOHCTaHThl paBHOBecus. COCTOSHHE
BEILECTB B UJICATIbHBIX U peasIbHBIX cucTeMax. CosibBaTalus, MOHU3ALUS, TUCCOIAIHS.

CKOpOCTh peakiuii B XAMHUYECKOM aHaIn3€. bhICTphie U MeaJIeHHbIE peakiuu. DaKkTopkl,
BIUSIONIME HAa CKOpocTh. Karamm3aTopbl, WHTUOUTOPBL. ABTOKATAIUTUYECKUE PEAKIIHH.
[Ipumepsl yCKOpEeHMS M 3aMENJICHUs PEeakIMil M MPOLECCOB, MUCHOJIB3YEMBIX B XHMHUYECKOM
aHajImn3e.

Opzanuueckue peazeHmol 6 XUMUYECKOM AHATU3E

OyHkumoHanbHO-aHanuTuueckue Tpynnsl  (PAIN). Brnusnue o0mel CTpyKTypsI
OpPraHMYEeCKHX PEareHTOB Ha MX CBOWCTBA. MCMoJib30BaHME TEOPUN AHAIOTHUA M «MSATKUX» M
(OKECTKUX» KHCIIOT U OCHOBAHUH /Il O0OBSICHEHUH JEHCTBUS OPTaHUYECKUX PEareHTOB.

OcHOBHBIE THUIBI COEAMHEHUN, 00pa3yeMbIX C Y4acTHMEM OPraHMYEeCKHUX pEeareHTOB.
Xenarsl, BHYTPUKOMIUIEKCHBIE  COEOUMHEHMSA. BakHeWlune  OpraHM4YeCcKHUEe  pEearcHTBhl,
IpUMEHsSIeMbIE ISl OOHApY>KEHUS M ONpENeeHHUs HOHOB METAJIOB, JJII MAacKUpOBAaHUS U
JIEMaCKUpPOBaHMs, pasjelieHus. BO3MOXHOCTH UCHOJIB30BAHUS OPraHUYECKUX PEareHTOB B
Pa3JIMYHBIX METOAAaX aHAIU3A.

Memoowvl pa3zdenenuna u KOHUEHMPUPOGAHUSA 6eU,eCME 6 AHATUMUYECKOU XUMUU.
OcHoBHBIE  mOHATHS  (pa3nmeieHue,  KOHIEHTpUpoBaHue,  Kodhdumument  (dakrop)
KOHIIeHTpUpoBaHus). (OCHOBHBIE METOABl pa3lelCHUsT U KOHIEHTPUPOBAHUS (METOIBI
WCTIapeHUsl, SKCTPAKIIKs, N30upaTesIbHas aAcopOIsl, OTTOHKA (TUCTUIUISIINS, BO3TOHKA), 30HHAS
IUTaBKa, DJJEKTPOXUMHYECKHE W XpoMarorpaduyecKkue METOAbl), WX pPOJIb B XUMHUYECKOM
aHaIuse.

BeiOop MeronoB pazgencHHs W KOHLEHTpupoBaHus. CoueTaHWe METONOB pa3feieHHUs |
KOHIEHTPUPOBAHUA C  METOJaMU  OmpenaeneHus; rudpuaHble  Meroabl.  OCHOBHbBIE
KOJIMYECTBEHHBIE XapAaKTEPUCTUKHU METOJIOB Pa3/ICIICHH U KOHIICHTPUPOBAHUSI.

Memoowt ocarxcoenusn u coocarxcoenus. lIpumeHeHre HEOPraHUYECKUX U OPraHUYECKUX
peareHToB i ocaxaeHus. CrocoObl pa3JeNieHus MyTeM yYCTaHOBJICHHS PA3IMYHBIX 3HAYCHUI
pH, oOpa3oBaHus  KOMIUIEKCHBIX  COEAMHEHMH W  TPUMEHEHUS  OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMi. [ pyIoBbIe peareHThl U MPEIbSIBISIEMbIE K HUM TpPEOOBaHUS.
XapakTepUCTUKH MaJIOpPaCTBOPUMBIX COEAMHEHMI, HanboJiee 4acTO MCIOJIb3yeMbIX B aHAJIM3e.
KonuentpupoBanue MHUKpPORJIEMEHTOB COOCAXKJICHHMEM HAa HEOPraHUYECKHX U OpPraHUYeCKUX
HOCHUTEISIX (KOJUIEKTOPAX).

Memoovt 3xkcmpaxyuu. TeOpeTHUECKHE OCHOBBI METONOB. 3aKOH PpacCHpElEICHHUS.
Knaccudukanus skcTpakiimoHHbIX mporeccoB. CKOPOCTh dKCTpaKUUU. THUIBI SKCTPaKIIMOHHBIX
CUCTEM. YCIIOBHS DKCTPAKLUN HEOPraHWYECKUX M OPraHMYECKUX COeAVHEHUH. Peskcrpaknms.
[Ipupoga m XapakTepUCTHUKA SKCTPAreHTOB. Pa3neneHune >7€MEHTOB METOJOM JKCTPAKIIMH.
OKCTpakIMOHHOE paBHOBecue. 3akoH pacnpeneneHuss Hepuera —IllwnoBa. Koncranrta
pacnpenenenusi. CreneHb wu3BiIeUeHHS. akTOop pa3leNeHHus ABYX BEHIECTB. Y CIOBHS
paszeneHus ABYX BelIeCTB. BiusHue pa3znuuHbIX (PAKTOPOB HA MPOILECCHI IKCTPAKIMU: 00BHEM
SKCTpareHTa, 4ucio JKcTpakiui, pH cpeapl u T.n. OCHOBHBIE OpPraHMYECKHE pPEAreHTHI,
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UCIIONIb3YEMbIE ISl pa3fielieHusl 3JIEMEHTOB METOAOM 3KcTpakuuu. CeleKTUBHOE pa3/elieHue
3JIEMEHTOB METOJOM I0A0Opa OpPraHMYeCKUX pacTBopuTeneil, m3meHenus pH BoaHoO# ¢a3sbl,
MacKupoBaHusl U JemackupoBaHus. [lpuGopwl mis skctpakuuu. IlpuMeHeHue 3KCTpakuud B
AHAIUTUYECKON XUMHH.

Memoowt évioenenusn, pazoeneHus u KOHUEHmMpupoganus. PazneneHue conocTaBUMbIX
KOJINYECTB 3JIEMEHTOB M OTAEJICHHE MAaJbIX KOJMYECTB OT Ooibiux. OTHOCTyNEHYaThle U
MHOTOCTyIE€HYaThle Tmpouecchl pasaeneHus. Koncrantel pacnpenenenus. Koadduument
pactpenenenusi. Crenenp  u3BieueHus. Koadpoumument  pasgenenus.  Koadpdumment
KOHIEHTPHUPOBAHUA.

Tema 2.I'ereporeHHble paBHOBeCHSI B CHCTeMe OCA0K-HACBHIIIECHHBIH PacTBOpP
MAaJIOPACTBOPHUMOIO IEKTPOJUTA U UX POJIb B AHAINTHYECKOH XUMUH.

Ilpouyeccor ocarxcoenun u coocaxcoenun. Ilonsatue o npupone oO6pa3oBaHUs OCATKOB.
Ocanxu u ux cBoictBa. Cxema oOpazoBaHus ocaaka. Kpucrammudyeckue u amop(HBIE OCaIKH.
VYciioBUsL TONy4eHUS KPHUCTAIMYECKUX U aMOpQHBIX OCaJKOB. ['OMOTeHHOE Oca)xIeHHe.
3aBUCHUMOCTh CTPYKTYpbl OCaJka OT €ro WHAMBUAYAIbHBIX CBOWCTB (pacTBOPUMOCTH,
HOJISIPHOCTU MOJIEKYJT) M YCIOBUI Oca)xIeHUs (KOHLEHTPAIMH OCaKIAaeMOro HOHA U OCAAUTEIS,
COJIEBOTO cocTaBa pacTBopa u pH, temmeparypsl). 3aBUCUMOCTh (OPMBI OCajika OT CKOPOCTHU
0o0pa3oBaHUs MEPBUYHBIX YacTUIl MX pocrta. [lonydeHue W NpOMBIBAaHHE OCAIKOB. BrusHue
pa3IUYHBIX (DAKTOPOB Ha MOJHOTY OCAXIEHUS OCagKOB M MX pacTBopeHue. CTapeHHe ocajka.
[IpuumHbl 3arpsi3HEHUs] oOcajka (COBMECTHOE OCaXJEHHE, COOCAKICHHE, IOCIeaylolIee
ocaxknenne). Krmaccudukanuss pa3IuyHbIX BHIOB COOCAXKICHUS (aacopOIvs, OKKIFO3HSI,
uzomopdusm). [TonoxxuTenbHOE U OTPULIATETLHOE 3HAUCHHUE SBJICHHUS COOCAKACHHUS B aHAJIH3E.

PactBopuMocTh. CriocoObl BBIpaXKEHUSI PACTBOPUMOCTH MAlOPACTBOPUMBIX CHUIIBHBIX
ANIEKTPOIUTOB. DaKTOPBI, BIMIIOMINE Ha PACTBOPHUMOCTbh OCAJIKOB: TEMIIEpaTypa, MOHHAs CHIA,
NEeNUCTBUE OJHOMMEHHOTO MOHA, PEeaKlIUH MpPOTOHU3ALMH, KOMILIEKCOOOpa30BaHUS, OKUCIICHUS-
BOCCTAHOBJICHUSI, CTPYKTYpa M pa3Mep YacTHIl.

PaBHOoBecue B cucreme pactBOop - ocanok. IIpousBeneHue pacTBOPUMOCTH
MaJIOpaCTBOPUMOTO CHIIBHOTO 3JIEKTPOJIUTA. Y CIIOBHSI 00pa30BaHMs OCAIKOB MAJIOPACTBOPHMBIX
CHWJIbHBIX AJIEKTpONIUTOB. Jl[poOHOE ocaxkaeHue W ApoOHOe pacTBopeHue ocaikoB. [lepeBon
OJTHUX MAaJIOpaCTBOPUMBIX 3JICKTPOJIUTOB B Jpyrue. BiusHue MOCTOPOHHUX 3JIEKTPOJIUTOB HA
pacTBOPUMOCTb  MAJIOPACTBOPUMBIX ~ CHJIBHBIX  AJIEKTPOJIUTOB (JOOABOK 3JEKTPOIHMTA C
OJTHOMMEHHBIM HMOHOM, J00aBOK MOCTOPOHHEro (MHANGD(EPEHTHOr0) 3JEKTPOIUTA. JCHCTBHE
OIHOMMEHHOI'O0  HMOHA, peaKIuu [POTOHH3AIUHU, KOMIUIEKCOOOpa3oBaHUs, OKUCICHHS-
BOCCTaHOBJICHUS, CTPYKTYpa U pa3Mep 4acTHll.

Teopemuueckue ocHo6bl Kauecmeennozo ananuza. Knaccupukanus MeETOAOB
Ka4eCTBEHHOTO aHaiu3a (OpOoOHBIM W CHUCTEMaTHYECKUi, MakKpo-, TOJIYMHKpPO-, MHKpO-,
yIbTPaAMUKPOAHAIH3). AHATUTUYECKHUE PEAaKIMU U PEareHThbl, UCIOJIb3yeMble B KaueCTBEHHOM
aHanu3e (cneunpuyeckue, CEeIeKTUBHBIC, IPYNIoBbIe). Vcrnonp30BaHNe KaUeCTBEHHOTO aHAIIN3a
B XMMHYECKOM aHaJIn3e.

KauecTBeHHBII aHATN3 KATHOHOB M AaHUOHOB. AHAIUTHUYECKas KiacCU(PUKaLUs KaTHOHOB
Mo TpymnmaMm: CcepoBOAOponHAas (Cynb(puaHAsA), KHCIOTHO-OCHOBHAs, aMMHa4HO-(hochaTHas.
OrpaHuyeHHOCTH JH000H Ki1acCu(pUKAIMKA KaTHOHOB 10 rpynnaM. J[poOHBIN U cucTeMaTn4ecKui
aHaJIn3.

KucnorHo-ocHOBHas KiaccupuKaus KaTHOHOB Mo rpynmnaM. CUCTeMaTHUECKUH aHaIu3
KaTHOHOB MO KHCJIOTHO-OCHOBHOMY METOAY. AHAJIUTHUYECKHE PEaKIUU KAaTHOHOB Pa3IMYHBIX
AHAJTUTHYECKUX TPYIII.

KadecTBeHHBIN aHANMM3 aHUOHOB. AHATUTHYECKas KjlacCU(pUKAIUsI aHUOHOB TI0 TpymIam
0 CHocoOHOCTH K OOpa30BaHMIO MaJOPACTBOPUMBIX COCIUHEHHUH, [0 OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIM  CBOMCTBaAM.  AHAQJIWTUYECKHUE  PEAKIUHM  AHUOHOB  PaA3IUYHBIX
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AHAJTUTUYECKUX Tpynn. MeTopl aHanu3a CMeCel aHMOHOB Pa3JIMYHBIX aHATUTUYECKUX TPYIIIL.
Tema 3. KMC10THO - OCHOBHBIE PABHOBECHSI AHAJTUTHYECKOH XUMHUH.
Kucnomno-ocnognvie peaxyuu. COBPEMEHHBIE IMPEACTABICHUS O KHCIOTaX U

ocHoBaHusAX. Teopus bpencrema-JIoypu. PaBHOBecue B cucreMe KHCIOTa - CONPSKEHHOE

OCHOBaHHUE - pacTBOpUTENb. KOHCTAaHTBI KUCIOTHOCTM M OCHOBHOCTM M HX ITOKA3aTENH.

[loBeneHME ANEKTPOIUTOB U HEIIEKTPOIUTOB B PACTBOPAX.

Teopus [ebas-Xrokkens. OOmmas KOHIEHTpaIMs W aKTUBHOCTh HMOHOB B PacTBOpE.
Koapduumentsl aktuBHoctu. MoHHAs cuia pacTtBopa. BiusiHMe MOHHON CHJIBI pacTBOpa Ha
KO3(PHUITMEHTH aKTUBHOCTH MOHOB.

Boruucnenuss pH pacTBOPOB KHCIOT U OCHOBAaHMM, MHOIOOCHOBHBIX KHCIOT U
OCHOBaHMH, CMECH KHCJIOT 1 OCHOBaHMI.

Kucnorasle 1 oCHOBHBIE cBOMCTBa pactBopureneil. [Iporonntuyeckue paBHOBECHS B
Boge. KoHcraHTa aBrompoTonm3a. BnusHue nOpupoabl pacTBOPUTENS HAa CUIY KHUCIOTHI H
ocHoBaHus. Husenupyromuit 1 quddepennupyronuii 3¢hHexTsl pacTBOpUTES.

KuCII0THO-0CHOBHOE pAaBHOBECUE B MHOTOKOMIIOHEHTHBIX CHCTEMAX.

I'mpponus. Koncranra u crenens ruaponusa. Beruncnenne 3nauenuit pH pactBopoB coneit
MOJBEPIIINXCS TUAPOIU3Y (TUAPOIU3 aHHMOHA ciIaboil KUCIOTHI, TMAPOJIN3 KaTHOHA CJI1aboro
OCHOBaHMsI, TU/IPOJIA3 COJIM, COJIEpKAIIEeH KaTHOH CIab0ro OCHOBAHHSI M AaHUOH C1a00i KHCIOTHI).

KHCII0THO-OCHOBHBIE pABHOBECUSI B MHOTOKOMIIOHEHTHBIX CHUCTEMaX.

Bydepusie pactBopbl 1 ux cBoiicTBa. Beruncnenue pH OydepHbix pacTBopoB: OydepHbie
CHCTEMBI, COJepIKalie cladyr KUCIOTY M €€ COJib, Cladoe OCHOBaHWE M €€ coiib. bydepHas
eMKOCTh. Mcnonp3oBanue 0y(epHbIX CUCTEM B aHAIIN3E.

Tema 4. KoMmiieKkcHbIE COeIUHEHNS B AHAJIUTHYECKOH XHUMHH.

Peaxkyuu komnnexcooopazoeanus. TUTibl KOMIUIEKCHBIX COSAMHEHUH, UCIOIb3yEMbIX B
aHanuTHdeckol xumuu. Kiaccudukanuss KOMIUIGKCHBIX —COCIWHEHHUHM 10  XapakTepy
B3aUMOJICHCTBUS HEHTPAIBHBIA HOH (KOMIUIEKCOOOpa3oBaTeib) - JHUraHiA, MO OJHOPOAHOCTU
JUTaHJa W LEHTPAJbHOTO HOHA: BHYTPUCPEPHBIE KOMIUIEKCHI M HOHHBIE aCCOLUATHI
(BHemIHEC(hepHbIe KOMIUIEKCHI M MOHHBIE Maphl); OJHOPOIHOIUTaH/IHbIE M CMEIIaHOJIUTaHIHBIE;
noNusAepHble  (reTepononusiiepHble ¥ romononusigepHbie). CBOHCTBA  KOMILUIEKCHBIX
COEMHEHUH, MMEIOINE aHAIUTUYECKOE 3HAYEHHUE: YCTOWYMBOCTb, PACTBOPHUMOCTb, OKpacKa,
nerydecTb. CTyneH4aToe KOMILJIEKCOOOpa30BaHHUE.

PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX cOeAMHEHHH. KoOHCTaHTBI ycTONYMBOCTH
(crymeHuyaTeie W OOIIME) W KOHCTAHThl HECTOMKOCTH KOMIUICKCHBIX COCIMHEHHH, (DYHKITUS
oOpa3oBaHus (cpenHee JUTaHAHOE YHUCNIO), (YHKIHMS 3aKOMIUJIEKCOBAaHHOCTH, CTEMEHb
o0pa3oBaHUsl KOMIUJIEKCA. YCIIOBHbIE KOHCTAHTBI YCTOMYMBOCTH KOMIUIEKCOB. DaKTOpHI,
BIMSIONIME Ha KOMILJIEKCOOOpa30BaHUE: CTPOCHME IEHTPAIBHOIO aroMa W JIUTaHja,
KOHIIEHTpalus KOMIIOHEHTOB, pH, moHHas cuia pactBopa, TemmepaTypa. Knaccudukanus
KOMIIIEKCHBIX COCIMHEHHUN 110 TEPMOJMHAMMYECKON U KUHETUYECKON YCTOMYMBOCTHU. BriusHue
KOMIUIEKCOOOpa30BaHUsl HAa PACTBOPUMOCTh COEAMHEHUH, KUCIOTHO-OCHOBHOE pPaBHOBECHE,
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIA MOTEHIMAT CUCTEM, CTAOMIIM3AIMIO PA3IMYHBIX CTENEHEH
OKHUCJIEHUS 371eMeHTOB. CriocoObI MOBBIIECHUSI YYBCTBUTEIHHOCTU U CEJIEKTUBHOCTH aHAIU3a C
MCII0JIb30BaHNEM KOMIUIEKCHBIX COEMHEHUH.

[IpuMeHeHrne OpraHMYEeCKUX PEareHTOB B AHAMTUYECKOW XMMHH. BiusiHHE CTPYKTYpBI
OpPraHMYeCKUX pEearecHTOB Ha MX CBOMCTBAa. Peaknuu, OCHOBaHHBIE Ha OO0Opa3OBaHHUH
KOMIUIEKCHBIX COEQUHEHH MeTauioB. Peakuuu 0Oe3 ydacTus KOMIUIEKCHBIX COEAMHEHUN
METaJUIOB: 00pa3oBaHWE OKPALICHHBIX COCAMHEHHH C OTKPhIBAEMBIMU  BEIECTBAMHU;
00pa3oBaHHE OPraHMYECKUX COCAMHEHUH, OO0NajammX Crenu@uiaecKkuMu CBONCTBAMU;
MCIIOJIb30BAaHNUE OPraHUYECKUX COECIMHEHUN B KAueCTBE WHAMKATOPOB B TUTPUMETPHUYECKHX
METO/1aX KOJUYECTBEHHOIO aHAJIN3a.
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Tema 5. PaBHoBecHe B OKHCJINTEIbHO-BOCCTAHOBHUTEIbHBIX CHCTEMAX

OKucaumenbHo-60cCMan08UmMeNbHble  peakyuu B~ AHAIUTUYECKOM  XUMUHU.
DneKTpoAHbId moTeHnuan. YpasHenue Hepacra. CtanmapTHbli 1 (GOpMaNTbHBIA MOTEHIIUAIIBI.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC MOTEHIUAIBI penokc-nap (penoKc-nmoTeHIM AL,
JEKTPOAHBIE OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE MOTEHIIUATIBI).

[MoTennman peakuu (MEKTPOABUKYIIAS CHIIA PEAKIIMH ). BIHsiHIE 3EKTPOCTAaTHUIECKUX
U XHMHMYECKMX B3aUMOJEWUCTBMI Ha mnoTeHuHal. CBs3b KOHCTaHThl pPABHOBECUS CO
CTaHJApTHHIMU TOTeHIMaTamMu. HampaBieHue peakiuu OKHUCIECHUS U BOCCTAHOBIICHUS.
@DaxTophl, BIUAIOIIME HA HAIPABIEHUE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuid. ['yOnHa
MPOTEKAHUsI OKUCIUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIIUH.

OCHOBHBIE HEOPraHMYECKHE U OpPraHUYECKHE OKHUCIUTEIM W BOCCTAaHOBUTEIM,
NpUMEHsieMble B aHaiu3e. MeToabl MpeABAPUTEIBHOTO OKHUCICHUS W BOCCTAHOBIIECHUS
ONpeNEeNsieMOro KOMIOHEHTa. VCroib30BaHNE OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil B
XUMUYECKOM aHaIHU3e.

Tema 6. KosimuecTBeHHbIH aHaau3. ['paBuMeTpus

Beeoenue 6 xonuuecmeennwvuii ananu3. Knaccudukauus MeTOJOB KOJIUYECTBEHHOTO
aHanuza. TpeOoBaHUs, IPEABABISIEMbIE K pEaKIIUIM B KOJMUYECTBEHHOM aHAU3E.

I'pasumempuueckuiit memoo ananuza. CyIHOCTb T'PaBUMETPUUYECKOrO aHAJIN3A,
IpeuMyllecTBa U HepocTaTku Metona. Kiaccudukanus MeTo10B TpaBUMETPUUYECKOTO aHAU3A.
IIpsiMble M KOCBEHHBIE METOJBI ONpEACIICHUs. BaxkHeulle opraHu4ecKue U HEOPraHUYECKUeE
ocagutenu. TpeboBaHUs, TPEabIBISIEMbIE K OCAAUTENIO, IPOMBIBHOM kuaKocTH. O01mas cxema
omnpenenenuii. TpeboBaHus K OcaXJaeMoOl M rpaBUMETpUUecKoil popmam. M3meneHus cocraBa
ocaJika MpH BBICYIIMBAHUU WU IMPOKAIMBAaHUU. PacdeTsl B rpaBUMETPUYECKHUX OIPEIACICHUSIX.
[TorpemHocTy B rpaBUMETPUYECKOM aHaIu3€e. TepMOrpaBUMETPUYECKUM aHAIIN3.

[IpuHIIMIIBI BECOBBIX OMNpEAECIeHUA. AHATUTUYECKHE BeChl. YyBCTBUTEIBHOCTh BECOB U
€e MareMaThyecKkoe BbIpaxkeHue. PaKTOPhI, BIMSIONIME HA TOYHOCTH B3BEIIMBAHUA. TeXHUKA
B3BELIMBAHUS.

[Ipumepsl  TpPaKkTUYECKOTO MNPUMEHEHUsI TPaBUMETPUUYECKOIO METOJla  aHallu3a.
Onpenenenne 3I€MEHTOB B BHJE OKcUIO0B. OmpeneneHue Kanblus M MarHusa. OnpeneneHue
Cepbl, TaJOr€HOB B HEOPraHUYECKUX M OPraHMYECKUX COCIUHEHHUSX. PaznmuyHble METOMAbI
onpezaenenusi pochopa u kpemuus. [IpumMeHeHne OpraHUYEeCKUX pPeareHTOB JUIsl OMpeesieHus
HUKETs, KoOanbTa, IMHKA U MarHus.

Tema 7. TuTpuMeTpuYecKHe METOAbI AHAJIN3A

Tumpumempuueckue memoowvt ananuza. OCHOBHBIE NOJOXKEHUS TUTPUMETPHUYECKOIO
aHanu3a. OCHOBHbIE TMOHATUS (AJTUKBOTA, TUTPAHT, TUTPOBAHHE, TOYKA OSKBUBAJICHTHOCTH,
KOHEYHAasi TOYKa TUTPOBAHUsS, WHAUKATOP, KPUBAas TUTPOBAHUs, CTENEHb OTTUTPOBAHHOCTH,
ypOBEHb TUTpOBaHUs). TpeOoBaHUS, MpEABbABISEMblE K pEaKUUIM B TUTPUMETPUUYECKOM
anammze. Kiaccudukanuss METOAOB THUTPUMETPUUYECKOTO aHAIU3a: KHUCIOTHO-OCHOBHOE,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOE, OCaJIUTEIIBHOE, KOMILUIEKCUMETPHYECKOE u
KOMIUIEKCOHOMETPUYECKOE TUTPOBAHHUE.

OcHOBHbBIE TIPUEMBI TUTPUMETPUUYECKUX OINpEIeNeHUi: MpsiMoe, 00paTHOE,KOCBEHHOE
tutpoBanue. CriocoObl onpeaeneHus (OTACTbHBIX HABECOK, A TMKBOTHBIX YacTeH ).

CnocoObl  BbIpaKEHHUS KOHIIEHTpAMii B TUTPUMETPUUYECKOM aHaIM3e (MOJIApHAs
KOHIIEHTpAIlMsl, MOJISIPHAs KOHIIGHTpAlMsl SKBUBAJICHTA, THUTP, THTPUMETPUUYECKUN (HaKTOp
nepecdera (TUTp 1O OMNPENEIIEMOMY BEIIECTBY), MONMPABOYHBIA Kod(hduimeHT). PeakTussl,
NPUMEHSEMbIE B TUTPUMETPUUYECKOM aHanmu3e [lepBUYHBIE CTaHAApPTHI, TPEOOBAHUS K HUM.
®ukcaHaibl. BropuyuHble CTaHIapThI.

Mertonsl YCTaHOBJICHUS KOHEYHOI TOYKHU TUTPOBAHUSA (BU3yasbHBIE,
UHCTPYMEHTaNIbHbIE). BuIbl KpHUBBIX TUTPOBAHUSM NPUHLUIIBI MX MocTpoeHus. Ckadok
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TUTPOBaHUsA. TOUKa S5KBUBAJICHTHOCTH Y KOHEYHAs! TOUKA TUTPOBAHUS.

TumnoBble pacueTbl B TUTPUMETPUYECKOM aHaiu3e. PacueTr Macchl CTaHAApTHOTO
BEIIeCTBa, HEOOXOAUMBII IJIsi MPUTOTOBJIEHHUS TUTpaHTa. PacueT KOHIIEHTpaluu TUTpaHTa Mpu
€ro cra"gapTu3anuu. PacueT Maccel M MaccoBOW [JOJM ONPEAENIAEMOI0 BEIIECTBA 110
pe3yabpTaTaM TUTPOBAHMUSL.

Kucnomno-ocnoenoe mumpoeanue. CymHocTb MeTofa. OCHOBHBIE pEakLMM U
TUTPAHTHI METOAA. THUIIBI KUCIOTHO-OCHOBHOT'O TUTPOBAHUS (ALUIUMETPUS, AIKATUMETPHUS).

Nuaukanus KOHEYHOM TOYKH KHCIOTHO-OCHOBHOI'O TUTpOBaHus. MHaukaTopsl MeTona
KHCJIOTHO-OCHOBHOTO TUTpOBaHUA. TpeOoBaHMs, NMpeAbABIsieMble K MHAUKATOpaM. MexaHU3M
W3MEHEHHUS OKPACKH KHCIOTHO-OCHOBHBIX HWHIMKATOPOB: HMOHHAs, XpoMo(dopHas M HOHHO-
XpoMoQopHas TEOPUH UHAUKATOPOB KUCIOTHO-OCHOBHOTO TUTpoBaHus. MutepBan pH nepexona
okpacku wuHIuKatopa. Ilokasarenr tutpoBanus (pT). IlpaBuno BBHIOOpPa WHAMKATOPOB.
Knaccudukanusa uaaukatopoB (1o crnoco0y MpUTOTOBJIEHMS, MPUMEHEHHUS, 0 IBETHOCTHU, MO
MEXaHU3MY B3aUMOJIEUCTBHUS C TUTPAHTOM, MO cOCTaBy). [IpuMeppl TUNUYHBIX HHAMKATOPOB
KHCJIOTHO-OCHOBHOT'O TUTPOBAHMS.

KpuBbie kucinoTHO-OCHOBHOTO TUTpoBaHus. Pacuer pH Ha pa3nuuHbIX 3Tanax TUTPOBaHUS,
MIOCTOPEHHHUE W aHAJIU3 TUIHMYHBIX KPUBBIX TUTPOBAHUS CHUJIBHOM KHUCIIOTHI ILIEIOYBI0, CUIIBHOTO U
crnaboro ocHoBaHUs — KUcoTol. CKadyoK TUTpOBaHUs. BiusiHue BeMMYUHBI KOHCTAHT KUCJIOTHOCTU
WIA OCHOBHOCTHM, KOHIIEHTPAallMU KHUCJIOT WJIM OCHOBAHWM, TEMIEpaTypbl, MOHHOM CHJIbI Ha
BEJIMYMHY CKayKa Ha KpUBOW TUTPOBaHUsL. BEIOOp MHAMKATOPOB 110 KPUBOM TUTPOBAHUSL.

OmubKH ~ KHUCITOTHO-OCHOBHOTO  THUTPOBAHUS  (MOTPEIIHOCTH,  OOYCJIOBJICHHBIC
GU3HYECKUMU HM3MEPEHUSIMU; HWHIWKATOPHBIC OINMOKM; KOHIICHTPAIIMOHHBIE WHAUKATOPHBIE
OLIMOKH; COJieBbIe OMMUOKM), X pacyeT U ycTpaHeHue. [Ipumepsl NpakTHYeCKOro NpuMeHEeHUs!.

Kucnomno-ocnoenoe mumposanue 6 Hee0OHbix cpedax. OrpaHUUYEHUE BO3MOXKHOCTEN
METO/J0OB TUTPOBaHUS B BOJHBIX pacTBopax. CyIIHOCTh METOJAa KHUCIOTHO-OCHOBHOIO
TUTPOBAHUS B HEBOAHBIX cpenax. Kimaccudukarmsi pacTBopuTeNed, IPUMEHIEMbIX B HEBOJIHOM
TUTPOBaHWU (IIPOTOHHBIE, AaNpOTOHHBIC). BnusHue MNPUPOABI PACTBOPUTENS Ha CUITY
(KHCIIOTHOCTh, OCHOBHOCTB) PAacTBOPEHHOro mpoTonurta. lloiaHOTa mpoTekaHuil peakuuii B
HEBOJIHBIX pacTBOpUTENAX. DaKTOpbl, ONpeeNsonre BbI00p MPOTOINYECKOTO PacTBOPUTEIIS.
[IpuMeHeHne KuCI0THO-OCHOBHOTO TUTPOBAHUS B HEBOJHBIX cpefax.

Komnnexcomempuueckoe mumposanue. CyuiHocTb MeToaa. TpeOoBaHUS K peaklUsM B
KoMIuiekcumeTpuu. Kraccudukanus MeTogoB W WX NpuMeHeHue. Heopranuueckue u
OpraHMYecKHe TUTPAHTHI B KOMIUIEKCOMETpHH. Vcronb3oBaHe aMUHONIOIUKAPOOHOBBIX KHUCIOT
B KOMIUIEKCOHOMETpUU. [loHsATHE O KOMILJIEKCOHATax MeETa/uIoB. THUTpaHT MeTona, €ro
PUrOTOBJIEHHE, cTaHAapTU3alna. CrocoObl KOMINIEKCOHOMETPUUECKOIO TUTPOBAHUS: MPSIMOE,
oOparHoe, KocBeHHOE. CeleKTUBHOCTh TUTPOBAHUS U CIOCOOBI ee moBblieHus. [lorpemHocTu
TuTpoBaHusa. OMUOKHU METO/1a, X IPOUCXOXKIEHUE, pACUET, yCTPaHEHHUE.

KpuBbie KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS, UX pPaCUET M MOCTPOCHUE, aHAIIM3.
Brnusaue pa3nuvHbIX  (aKTOPOB HAa CKA4YOK HAa KPUBOM TUTpoBaHUS (YCTOWYHUBOCTH
KOMILJIEKCOHATOB, KOHLIEHTPAllUM HOHOB MeTajlsla U KoMIlIekcoHa, pH pactBopa).

NuaukaTopsl KOMIUIEKCOHOMETPUU (METAJUIOXPOMHBIE HWHAMKATOPBI), MNPUHIUI HX
NeiCcTBUS; TpeOOBaHUS, MPENbSABISEMbIE K METAUIOXPOMHBIM HWHIMKATOpaM; WHTEpBAl
U3MEHEHUs OKpacKM WHAMKATOpOoB. BaxHeimine yHuBepcalbHble U crneuuduueckue
METaNIOXPOMHBIE UHANKATOPHI.

[Ipumeps! MpakTUYECKOTO MPUMEHEHHS METO/1a KOMINIEKCOMETPUYECKOTO TUTPOBAHUS.

OKucaumenbHo-60cCmMan08UmMenbHoe mumpoeanue. CymHocTh METOJa.
Knaccudukanus  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ METOJOB  TUTPOBAaHMS. Y CIIOBUS
MPOBEJICHUSI OKHUCIUTEIFHO-BOCCTAHOBUTEIHHOTO THUTPOBAHUS, TPEOOBAHMS, IPEIBIBISEMbIE K
peakuusM. Buael OKHUCIMTENbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUA (IpsiMoe, oOpaTtHoe,
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3aMECTHUTENIBHOE) ¥ pacueThl pe3yJIbTaTOB THTPOBAHUSI.

Tutpanrt, ero mnpuroTtoBieHue, cranfgaptuzanus. CrnocoObl orpeneneHuss KOHEYHOM
TOYKW THTPOBAHUS; HHIUKATOPHI. [10OrpenTtHOCTUTUTPOBAHHSL.

WHauKaTopsl  OKUCIUTENbHO-BOCCTAHOBUTENBHOTO — TUTpoBaHus.  Kiaccupukanums
WHIUKATOpoB (oOpaTuMmble, HeoOpaTumblie). MHTEpBanm W3MEHEHHS OKpPACKH WHIUKATOPA.
HpI/IMepI:I OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX HWHAUKATOPOB, YaCTO NMPUMCHSACMBIX B aHAJIU3C
(mudennnamuH, GeHAHTPOIUHOBAS KUCIOTA, (DEPPOUH U Ap.).

KpI/IBBIe OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUA: paCyYCT, MOCTPOCHUC, aHAIU3.
@DakTOophI, BIMAIONME HA XapakTep KPHUBBIX THUTPOBAHMS: KOHIICHTPAIUS HOHOB BOIOPOAA,
KOMIUIEKCO0Opa3oBaHue, HOHHAs cuiia. BeIiOOp MHAMKATOpa HA OCHOBAHUU KPUBOUW TUTPOBAHUS.

WupukatopHble  OMMOKA  OKHCIUTEIHHO-BOCCTAHOBUTEIBHOTO  THTPOBaHUS,  HX
MPOUCXOXKICHUE, PacyeT, yCTpaHCHHE.

Oobmas XapaKTepUCTHKA METOJIOB: IIEPMAHTaHATOMETPUYECKOTO,
JUXPOMAaTOMETUPUYECKOr0, HOAUMETPUYECKOr0, HOAOMETPUYECKOIO, MOJATOMETPUUECKOTO,
OpOMaTOMETHPYECKOTO, HUTPUTOMETPUYECKOTO, LEPUMETPUIECKOTO TUTPOBAHUS.

IIpuroroBineHne M CTaHAApTU3ALMUsA TUTPAHTOB. YCIOBHS IIPOBEICHHUS  OIPEICICHUMN.
Onpenenenre KOHEYHON TOUYKH TUTpoBaHMs. OOJaCTh TPUMEHEHUS.

Ocaoumensnoe mumpoganue. CynHOCTb Merona. TpeOoBaHMs, TpeabsBIsSEMbIE K
peakuusM B METOAE OcaauTelnbHOro TUTpoBaHus. Kiaccudukanus METOqOB MO MPUPOAE
peareHTa, B3aMMOJACWUCTBYIOIIETO C  ONpPEICNIIEMBIMH  BELIECTBAMU  (apreHTOMETpHS,
TUOIIMAHATOMETPHUS,  MEpPKypOMeTpus,  rekcainuaHodeppaToMeTpus, cynbhaTomMeTpus,
Oapumetpusi). Buabl ocamuTenbHOTO TUTPOBAaHUS (TIpsiMoe, 0OpaTHoe). OMUOKH 0CaAUTETHHOTO
TUTpoBaHus. X mpoucxoxaeHue, pacyer, ycTpaHeHHeE.

KpuBble ocamuTensHOr0 THUTPOBAaHUS, UX pacyeT, NOCTPOCHHME, aHanu3. BnusHue
pa3nUYHbIX (AKTOPOB HA CKAa4OK THUTPOBaHUS (KOHIIEHTpAlMs pacTBOPOB pEarcHTOB,
pacTBopuMOcTh ocaaka u Ap.). CrocoObl oOHapyXeHUS KOHEYHOH TOYKM THTPOBAHUS.
WuaukaTtopel MeTOJa OCAJAUTEIBHOTO TUTPOBAHUS:  OCaAUTENbHBIE, METAIIOXPOMHBIE,
a/IcCOpOMIIMOHHbIE. Y CIOBUS NMPUMEHEHHUS U BBIOOP aJCOPOIMOHHBIX MHAWKATOPOB. THTpaHTHI
METO/1a, UX IPUTOTOBJICHHUE, CTAHIaPTH3ALHSI.

Pa3nen 2. UHcTpymeHTaNbHBIE ((PU3HKO-XUMHYECKHE) METOIbI AHAJIM3A

Tema 1.001mas xapakTepucTUKA (PU3NKO-XUMUYECKUX METOI0B aHAIHN3a

OcHOBHBIE ~ (PU3UKO-XMMUYECKHE METOIbl  aHalW3a. AHAIMTHYECKUH  CHUTHAJ.
3aBUCHUMOCTh AQHAJIMTUYECKOTO CHUTHalla OT KOJMYECTBEHHOro coctaBa mpoObl. I[lonsatue
XO0JOCTOH MpoObl M 3TajmoHa. OCHOBHBIE MPHEMBI, HCIOIb3yeMble B (DU3MKO-XUMHYECKUX
MeToJax aHanu3a. Merox rpalyHpoBOYHOro Trpaduka, METOJA CTaHIApTOB, METOJ J00aBOK.
OcobeHHOCTH U 00J1aCTH IPUMEHEHUS (PU3NKO-XMMUYECKHX METO/I0B aHAJIM3a.

OcCHOBHBIE METPOJIOTUYECKUE TOHATHUS U TPEICTABICHUSA: H3MEpPEHHE, METOJbl U
cpeAcTBa HW3MepeHui, mnorpemHoctd. Knaccupukamuss omuOOK XHMHYECKOTO M (U3UKO-
XHMHYECKOTO aHajn3a (CHuCcTeMaThuuecKasi, ClryqaiHas).

Cucremaruueckass ommuOKa, TpOLEHTHAs CcUCTeMaTHyeckass omuoOka. VICTOYHMKH
CUCTEMAaTUYECKUX OIIMOOK (METOIWYEeCKHEe, MHCTPYMEHTANbHbIE, MHAWBUIYyalbHbIE). OreHKa
NPaBUIBHOCTH PE3YyJIbTaTOB KOJIMYECTBEHHOTO aHanu3a (MCIOJb30BaHHWE CTaHIAPTHBIX
00pasmoB, aHaau3 HCCIAEAYyeMOro oOBeKTa JIPYyrMMH METOJAaMH, METOJ J00aBOK, METOJ
YABOCHHS).

CrnydaifHpie OIHMOKH.

Hekotopble MOHATHS MaTeMaTHMYeCKOW CTaTHUCTUKM W WX  HCIOJIB30BAaHHE B
KOJIMYecTBeHHOM aHanu3e. CrnyuaiiHas BelMuYMHA, BapHaHTa, TeHepalbHas COBOKYIHOCTH,
BbIOOpKa, pacnpenenenne CThIOeHTA.

Craructuueckas o0paOoTKa U MpeAcTaBiIeHUE PE3yIbTaTOB KOJUYECTBEHHOIO aHaIH3a.
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3aK0OH HOPMAJLHOTO pacHpenesieHus CIydalHbIX omuOok, t- m F-pacnpenenenms. Cpennee,
JTUCIepcusi, CTaHJApTHOE OTKJIOHeHue. [IpoBepka TIMIOTE3bl HOPMAJIBHOCTH, THIIOTE3BI
OJIHOPOJIHOCTH pe3yJbTaTOB H3MepeHuid. CpaBHEHUE NHUCIEPCHH U CPEAHUX IBYX METOJIOB
aHaJIM3a.

OneHka METOAOB aHalIM3a [0 YYBCTBUTEIBHOCTH, MPEAEIy ONpPENEICHUs, TOYHOCTH,
IIPABWJIBHOCTH, BOCIPOU3BOAMMOCTU M CEJNEKTUBHOCTH. OIlLIEHKAa JOMYCTUMOTO PacXO0KIEHUs
Pe3yAbTaTOB NapAJIIEIbHBIX ONPEIEICHUMN.

TpeboBaHMs K METPOJIOTHIECKUM XapaKTEPUCTUKAM METOJ0B M METOJIUK B 3aBUCHMOCTH
oT o0bekTa M 1enu aHanu3a. CrocoObl MOBBIMIEHHS BOCIPOU3BOJIMMOCTH M TMPABUIBHOCTU
aHaJIn3a.

Tema 2. D1eKTPOXUMHYECKHE METOAbI AHAJIN3A

OOmast xapakTepUCTHKa 3JIEKTPOXUMHUYECKUX MeTonoB. Knaccupukanums. OcHOBHbIE
Y3716l TPUOOPOB ANEKTPOXMMUYECKUX METOJOB aHalM3a. OJEKTPOXUMHUECKHE SUYEHUKH.
WHIuKaTOPHBIN 3JIEKTPOA U DIIEKTPOJ CPAaBHEHMUS.

PaBHOBECHBIE U HEPABHOBECHBIE AIEKTPOXUMHUECKUE CUCTEMBI. SIBICHNUS, BOSHUKAOIINE
[P IPOTEKAHUH TOKA (OMHYECKOE MaJeHNE HAaNpsIKEHUs, KOHLIEHTPAlMOHHAs Y KUHETUUYECKas
nonsipuzanusi). IlongpuzanmoHHble KpuUBbIE M UX  HCHOJIB30BaHME B Pa3IMYHbIX
AIIEKTPOXUMUYECKUX METO/IAX.

CpaBHUTENbHAS XapaKTEPUCTHKA UYYBCTBUTEIBHOCTH U W30MpaTeIbHOCTH, oOsacTeit
IPUMEHEHHUS EKTPOXUMUYECKUX METO/I0B.

Ilomenyuomempuueckue memoovl. Honomempus u nomenyuomempuieckoe mumposaHue.

[orenmmometpusi. Knaccupukanmss MeTOIOB  HNOTEHIIMOMETPUYECKOTO  aHaIU3a.
CrniocoObI poBeieHNsl aHAIK3a B IOTEHIIMOMETPHH.

Ilpamas nomenyuomempus. W3mepenune mnotennuana. OOpatuMble W HEOOpaTUMBIC
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CUCTEMBI. DJIEKTPO/bl B IOTEHINOMETPUH, UX HAa3HAUYCHHE.
WuaukatopHele 3IIEKTpOAbl, TpeOOBaHUS K WHAMKATOPHBIM O3JeKTpoaaM. TpeOoBaHus K
JMeKTpoAaM CcpaBHeHUA. [IpuHIMD [EHCTBUS  AJIEKTPOHOOOMEHHBIX M HMOHOOOMEHHBIX
AIIEKTPOJIOB.

HNonomerpus. Knaccudukanuss  HOHCENEKTHUBHBIX  DJIEKTPOJIOB:  AJEKTPOABI  C
TOMOTEHHBIMH ¥ T€TEPOr€HHBIMU KPUCTAJUIMYECKMMHU MEMOpaHaMM, CTEKJISTHHBIC AJICKTPOIbI,
ANEKTPOAbl C TOJBUKHBIMU HOCUTENAMHU, (PEpPMEHTHBIE M Ta30UyBCTBUTENBHBIE 3JIEKTPOJIBI.
[loTeHuMan MOHOCENEKTUBHOIO 3JIEKTPOJAa B OTCYTCTBUE IOCTOPOHHMX HOHOB. lloreHnuman
MOHOCEJIEKTUBHOTO  JJIEKTPOJAa B MPUCYTCTBUM  MEMIAOIIMUX  HOHOB.  OCHOBHBIE
aneKTpoxuMudeckue  xapakrepuctuku MCD.  DOnexkrpomnas — ¢yHkuus, KoddduuueHt
CEJIEKTUBHOCTH, BpEMs OTKJIMKA, IIPEEN ONPEAEIICHUs TIOTEHIUAI ONPEEIISIIOIErO HOHA.

CTexystHHBIM 351eKTpoA. BBIOOp CHUCTEMBI 3JIEKTPOJOB MJIsi TPOBEICHUS AaHAJIH3a.
[Ipumepsl NMPaKTUYECKOr0 NPUMEHEHUs HOHOMETPHUM: ompeneneHue pH, MOHOB IIEIOYHBIX
METAJIJIOB, FAJIOT€HU/I-MOHOB.

Ilomenyuomempuueckoe mumposanue. VI3MEHEHHE HIEKTPOJHOTO MOTEHLIHAIA B
nporecce TUTpoBaHus. CrocoObl OOHApyKEHHs KOHEYHOW TOYKH THUTpOBaHUA. Bribop
WHJIUKATOPHBIX 3JEKTPONOB Il XUMHUYECKHX PEaKIHM pPa3HOrO THUIA: KUCIOTHO-OCHOBHBIX,
OCaXJIeHUsI, KOMIUIEKCOOOpa30BaHMs, OKHCICHHUSA-BOCCTAHOBJICHUA. [IpuMephl MpakTUYECKOTro
npumeHeHus: TutpoBanue ¢GHochOpHOU, CMECEe COJNTHOW M a30THOM, COJSTHOW M YKCYCHOH
KHUCIIOT B BOJHO-OpraHMYECKuX cpenax. OmnpenerneHne MOAUJ0B U XJIOPUIOB IPHUCOBMECTHOM
NpUCYTCTBUHU.  MCNONB30BaHME  OKUCIUTENBHO-BOCCTAHOBUTEIBHOTO  TUTPOBAaHUA  JIA
OIpEeENICHUS] HOHOB METAJIJIOB Pa3HbIX CTEIEHEW OKUCIEHMS.

Inekmpoxumuyeckue memoovl, OCHOGAHHbIE HA U3MEPEHUU IIEKMPONPOEOOHOCMU.
Konoykmomempus.

TeopeTnueckre OCHOBBI METO/AA. OCHOBHBIE Y37bl MpuOopoB. KoHmykTomerpuueckas
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q4eiika.  YIenapHas — AJEKTPONPOBOJHOCThb.  DaKkTOpbl,  BIUAIOIIME HA  YIEIbHYIO
3IIEKTPONPOBOTHOCTh. DKBHBAJICHTHAS 3JIEKTPONPOBOJAHOCTD M IMOJBUKHOCTh MOHOB, (haKOPHI,
BIMSIOIIME HAa HKBHBAJICHTHYIO 3JIEKTPONPOBOAHOCTh. YpaBHeHue Kombpayma, ypaBHEHUe
Omnzarepa.

[Ipsimass koHaykTOMETpHUs. [IprieMbl HaXOXIEHUS HEU3BECTHOM KOHILIEHTPALIMHU: METO]
IpagyUpoOBOYHOTO Tpaduka, pacueTHbli Meroa. Konaykromerpudeckoe TuUTpoBaHue. Kpusbie
KOHJYKTOMETPHYECKOT0 TUTpoBaHUs. PaKTOPBI, BIMAIOIIME HA YETKOCTh M3JI0OMa Ha KPHUBBIX
KOHAYKTOMETPUYECKOTO TUTPOBAHMUSI.

Inekmpoxumuueckue memoobl, OCHOGAHHbIE HA UMEPeHuU cuivl moka. Kynonomempus

Teopernuecknue ocHOBbI MeTona. 3akoH dapanes. CriocoObl ONpenesieHUs] KOJIMUECTBa
anekTpuyectBa. [IpsMas KymoHOMeTpusi M KOCBEHHas (KYJOHOMETPHUECKOE THUTPOBAHUE).
KynoHomeTpusi nmpu NMOCTOSHHOM TOKE M IOCTOSIHHOM IOTEHIMae. BHEIIHSS M BHYTPEHHSA
reHepanus KYJIOHOMETPUYECKOTOTUTPAHTA. TutpoBanue 3JIEKTPOAKTUBHBIX u
JJIEKTPOHEAKTUBHBIX ~ KOMIOHEHTOB.  OrmpeneineHue  KOHEYHOW  TOYKM  TUTPOBAHUS.
[IpeumyiiecTBa U OrpaHUYEHUs] METOJA KYJIOHOMETPUYECKOTrO TUTPOBAHUS IO CPAaBHEHHIO C
JPYTUMU TUTPUMETPUUECKUMU METOAaMHU.

Bonvmamnepomempuueckue memoowt. Knaccuueckasa nonapozpagus.

CymHOCTP ¥ OCOOCHHOCTH  BOJNBTAMIIEPOMETPHH,  KIacCU(UKALUS  METOJOB.
ONEKTPOXUMUYECKHE  AYeUKU. VHOUKATOpHBIE BIEKTPOABI, MOJSPHU3ALUsA  DJIEKTPOAA.
[IpeumymecTBa M HEAOCTaTKM PTYTHOrO »3jeKkTpoja. lIpuMeHeHue TBepABIX 3JIEKTPOJOB.
[Tonydyenne M XapakTEpUCTHKA BOJIbTAMIIEPHOW KpuBOW. KOHIEHCATOpHBIA, MUTPAIMOHHBIN,
mupdy3uonasiii  Toku.  IlpemenbHbiii  nud¢y3noHHBIATOK.  COBpEMEHHBIE  BHJIBI
BOJIbTAMIIEPOMETPUHU: TIPsIMasi U MHBEPCHUOHHAs, NEPEMEHHO-TOKOBAs; XPOHOAMIIEPOMETPHS C
JTUHEHHOHN pa3BepTKoH (ociumtononsporpadus).

[Tomsiporpadpusi. KadecTBeHHBIM aHanmm3. YpaBHEHHE TMOIAPOrpaGUIECKON  BOJHBI
NnekoBuua- I'elipoBckoro. IloreHmuan mnomyBonHbl. @DaxkTopbl, BIHSAIOLIME HA BEIUYUHY
MOTEHIMAIANOIYBOJIHBI.

KonuuectBennblit ananm3. YpaBHeHue WnbkoBuua. SBiIeHUs, HCKaXKAIOIMIME BUJ
MOJISIPOTPAMM.

WNHBepcuoHHas BosbTaMnepoMeTpus. MeToabl KOHLEHTPUPOBAHHUS OMNPEIEIIIEMOTO
3JIEMEHTA Ha 3JIEKTpoJe. JJoCTOMHCTBA epes APYTUMU METOAaMHU.

Amnepomempuueckoe mumposanue. CyliHOCTb MeTOAA. VIHIUKATOPHBIE JIEKTPOJBI.
Br16op noreHnuana MHAUKATOPHOTO 3JEKTPoAa. AMIEPOMETPUUYECKOE TUTPOBAHHE C OJHUM U
JBYMSI TTOJISIPU30BAHHBIMU 3JIEKTPOJaMU. BUJIbI KPUBBIX TUTPOBAHUS.

Tema 3. OnTHyecKue METOAbI AHAJIN3A

OO6muii mpuHIMI Merona. Krnaccudukanus ONTHYECKUX METOAOB aHamm3a (1Mo
U3y4aeMbIM OOBEKTaM, IO XapaKTepy B3aHUMOJCHCTBUS 3JIEKTPOMAarHUTHOTO M3IY4YEHUS C
BEIIECTBOM, II0 HCIOJIb3YeMOH 00JacTH 3JEKTPOMAarHUTHOTO CIEKTpa, MO TMPUpPOAe
SHEPTeTHYECKUX MEPEX0JIOB).

Cnexmpockonuueckue memoowvt aunanuza. CHEKTP 3JIEKTPOMATHUTHOIO W3JIY4YEHHUS.
OcCHOBHBIE  THIIBI  B3aUMOJCHCTBUA BEIIECTBA C W3JTy4YCHHUEM. Knaccudukanms
CIEKTPOCKOMTMYECKUX METO/I0B 10 3Hepruu. Knaccupukanus ceKTpoCKOMMYeCKUX METOAO0B Ha
OCHOBE CIEKTpa 3JEKTPOMAarHUTHOIO M3IydyeHHUs (aToMHasi, MOJeKylspHas, aObcopOIuOHHAs,
AMHUCCHOHHAs CIIEKTPOCKOIIHS).

Crnextpbl aromoB. OCHOBHBIE U BO30YXJIECHHBIE COCTOSIHHUSI aTOMOB, XapaKTEPUCTHKHU
COCTOSIHUI. DHEPreTUUECKUE TIEPEXOIBI.

CrexkTpbl MOJIEKYN; UX OCOOEHHOCTH. CXeMbl 3JIEKTPOHHBIX YPOBHEH MOJIEKYIIBI.
[IpencraBneHne O IMOJHOW JHEPTUM MOJEKYJd KaK CYMMBI 3JEKTPOHHOM, KoJeOaTenbHOU H
BpalaTesbHONW. 3aBUCUMOCTD BHJIbI CIIEKTPA OT arperaTHOrO COCTOSIHMS BELIECTBA.
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Memoovl amomnoii onmuueckoil cheKmpocKkonuu

Amomno-smucuonnwiii memoo. VICTOUHUKY aTOMHU3AIMH U BO30YKAECHUS (aTOMH3ATOPBI).
Hx ocHOBHbIE XapaKTepUCTHKU. Duznyeckue M XHUMHUYECKHE TMPOIECCHl B aTOMM3aTOpax.
KauecTBeHHBIM M KOJWYECTBEHHBIH aHAIM3 METOAOM AaTOMHO-3MHCCHOHHOW CIEKTPOMETPHUHU.
MerTponioruueckre XapakTepUCTUKH U aHATUTUYECKUE BO3MOKHOCTH

Memoowt monexkynapnou onmuueckoii (Y@, euoumon u UK) cnekmpockonuu

Monexynapnas abcopbyuonunas cnexkmpockonus (cnekmpogomomempus). CyutHoCTh
merona. LlBer u cmektp. CBS3b XMMHYECKOH CTPYKTYPHI COEAMHEHHUS C aOCOpPOLMOHHBIM
cnekTpoM. CriocoObl MOTydYeHUs OKpalIeHHBIX coelnHEeHUuN. DOTOMETpUYECKUE aHATUTHYECKHE
peareHThl, TpeboBaHus K HUM. DYHKIIMOHATBHBIA aHAIHU3 MO KOJICOATENbHBIM M 3JIEKTPOHHBIM
CIEKTpaM.

OcHOBHBIE 3aKOHBI cBeTOnoryiomeHus. OObEJUHEHHBIH 3aKOH CBETOMOIJIONICHUS
byrepa-Jlam6epra — bepa. OTKJIOHEHHSI OT 3aKOHA, WX MPUYUHBI (XUMHUYECKUE, TEMIIEpaTypa,
3¢ (hekThI, 00YCIOBICHHBIE PACTBOPUTEIIEM; PACCESTHUE CBETA; MOHOXPOMATH3AIUS M3TYICHHS).
OnTHueckasi MIOTHOCTh U CBETONPONYCKaHHE, CBS3b Mex 1y HUMHU. Koadduument nornomenus
cBeTa M KOX(P(UIMEHT TOTAlICHUS — MOJISIPHBIA W YAENbHBIH. CBS3b MEXIYy MOJISPHBIM
koa(durmenTom morameHuss U kKodhdurmenTom mornomnieHus cBera. [lonarne 06 UCTHHHOM U
KOKYIEMCST MOJIIPHOM KOX(PQPUIIMEHTE TOTJIOMICHUs. AHAJIUTHYECKHE BO3MOXKHOCTH U
METPOJIOTHUECKHE XapaKTEPUCTUKU (POTOMETPUUECKUX METOJIOB aHAIU3A.

Crioco0b1  ompefnenieHus] KOHLEHTpPAIlMM BeulecTB. lM3MepeHHe BBICOKHX, HHU3KUX
ONTHUYECKUX TUIOTHOCTEH (IuddepeHmanbHblii METO). AHAIN3 MHOTOKOMITOHEHTHBIX CHCTEM.
DOTOMETPUYECKUE AHATTUTUIECKHIE PEareHThl; TPeOOBAHUS K HUM.

Memoowi abcopoyuonHo20 amanusa: KOJIOpUMETPHS, dboToKOIOpUMETPHSI,
cnekTpodoromeTpusi. OCHOBHBIC Y3JbI U OOLIMI MpUHIMIT paboTHl MPUOOPOB a0COPOLMOHHOM
CHEKTPOCKOINH, METOBI AMa(pparMUpOBaHUSI.

Busyanvnas konopumempus. MeToll CTaHAAPTHBIX CEPHii, METOJI YPaBHUBAHUS OKPACOK,
MeToa pazbasiienus. VIx cymHuocts. [Ipumenenue B aHamuse.

@omoxkonopumempus, pomoanekmpokonopumempus. CyItHOCTb METO/1a, JOCTOMHCTBA U
HEJOCTaTKH, IPUMEHEHHE.

KomuuectBennsiit  poromerpuueckuii ananu3. OCHOBHBIE 3Tallbl M BBHIOOP YCIIOBHIA
dboToMeTprUUECKOTO omnpeaeneHus (BBIOOp (POTOMETPUIECKON peaklny, aHATUTHICCKOW JTMHBI
BOJIHBI, KOHIICHTPAIIMU PACTBOPA M TOJIIIMHBI MOTJOMIAIONIETO CJI0s, UCIIOJIb30BAHUE PaCcTBOpA
cpaBHeHus). OcCHOBHbIE OJTambl NpoBeAeHHs] (oToMeTpuueckoro ananuza. OmnpeneneHue
KOHIIEHTPAIlUU aHAIM3UPYEMOTO PacTBOpa: METOJ I'paayHpOBOYHOTO rpaduika, METOA OIHOTO
CTaHJapTa, ONpeaelieHHe KOHIICHTPAIMM IO MOJISIPHOMY (WJIM YACJIBbHOMY) KOd(hdHIuEeHTY
MoTrarieHust, MeTo1 100aBok cranaapra. OnpeaeneHue KOHICHTPAIIMN HECKOJIBKHUX BEIIECTB MPH
UX COBMECTHOM MPUCYTCTBUU: (OTOMETPUUECKUI aHATTU3 IBYXKOMIIOHEHTHBIX CMECEil.

Cnexmpogomomempus. CyniHOCTh METOJIa, TOCTOMHCTBA U HeAoCTaTKU. [lorpemHoctu
CHEKTPO(OTOMETPUUECKOTO  aHalnu3a, WX  [Opupoaa,  ycTpaHeHue.  IlpubGopsr B
CHEKTPOPOTOMETPHUH. [Ipumenenue MeTo A TUTST UCCIIeIOBaHUS peakuuit
(koMILIeKcoO0Opa3oBaHMsl, MPOTOJIUTUUYECKUX, arperanuu), COMPOBOXKIAIONINXCS H3MEHEHUEM
CHEKTPOB noriomeHus. CneKTpopoToOMETpUIECKUN aHATTN3 IBYXKOMIIOHEHTHBIX CMECeH.

doToMeTpruYecKoe U CeKTPOHOTOMETPHUUECKOE TUTPOBAHHUE.

Tema 4. XpomaTtorpadguueckne MeToAbl AHAJIHU3A

CymHoCcTh  XpomaTorpadUueckux METOMOB aHanu3a. [loHsATHE O TOABMXXKHOW W
Heno BIKHOW (hazax. Kiaccuukamnusi METOOB MO arperaTHOMy COCTOSHUIO TIOJIBHXKHOW W
HENOJIBIKHOU (ha3, Mo MEXaHU3MY pa3JIeleHHUs], 10 TEXHUKE BHIMIOTHEHHUS.

T'azosan xpomamoczpagusa. CopOCHTBI W HOCUTENH, TpeOOBaHUS K HHUM. MeXaHU3M
paznenenus. OOmacTunpuMeHEeHHs Tra3oBoi Xpomartorpaduu. OCHOBHBIE TEOPETHUYECKHE
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MOJXOJbl: TEOPUsS TEOPETUUYECKHX TapesioK M KuHeTHdeckas Teopus. OCHOBHBbIE MapaMeTpbl
XPOMaTOTPAMMBI.

Kuokocmuan xpomamozpagus. Buasi xxuakoctHoit xpomatorpaduu. [Ipenmymecta
BBICOK03()(heKTUBHOM KHUIKOCTHOM Xxpomarorpaduu (BIXKX).

VYcnoBuss  mpoBeneHHs — XpomaTtorpaduueckoro — aHanmza.  KadecTBeHHBIH U
KOJINYECTBEHHBIN XpoMaTorpapuueckuil anaau3. MeTos abCOMIOTHON KaIMOPOBKH, TPUMEHEHHE
OTHOCHUTEINIbHBIX TMOIMPaBOYHBIX KO3()PUIMEHTOB, METOJ BHYTPEHHEW HOpMalHu3alid, METOJ
BHYTPEHHHTO CTaHIapTa.

Tema 5. Kunernueckue MeToaAbI aHAJIU3A

CyIIHOCTh KMHETUYECKUX METOAOB. KaTamuTudeckwii M HEKATAIUTUYSCKUI BapHAHTHI
KMHETUYECKUX METOJOB; WX YYBCTBUTEIBHOCTb M CEJIEKTUBHOCTb. THIIBI HCIOJIb3yEeMbIX
KaTAIUTHYECKUX U HEKATATUTUYECKUX PEaKLUil: OKUCIEHUA-BOCCTAHOBIICHUS, 0OOMEHA JINTaH/I0B
B KOMIUIEKCAaX, IMpeBpalleHUs] OpraHMYecKUX  COeAMHEHUU, (oToxumuyeckue U
¢depmenTatuBHble peakuuu. CrocoObl onpeaeneHus] KOHUEHTPAIMK 110 JaHHBIM KHHETHYECKHX
n3MepeHuil. [Ipumepsl NpakTHYECKOro MPUMEHEHUS.

Tema 6. CoBpeMeHHOe COCTOSIHHE W IEPCHEKTHBbI Pa3BUTHA AHAJIUTHYECKOI
xuMuM. OCHOBHBIE 00bEKThI AaHATU3A

OOBeKTHI OKPY)KAIOLIEH cpelbl: BO3AYX, MPUPOIHBIE U CTOYHbIE BOABI, IIOYBHI, JIOHHbIC
OTJIOKEHUs. XapaKTepHble 0COOCHHOCTH U 3a/1a4Ml UX aHaJIn3a.

I'eonornueckne OOBEKTH. AHAIM3 CHJINKATOB, KapOOHATOB, JKEJNE3HBIX, HHUKEIb-
KOOQJIbTOBBIX Py, HOJUMETAIIMUYECKUX PY/.

Mertannel, crjgaBel W JPYTHE€ TPOAYKTHl METALTYPrHYECKOH IMPOMBIILICHHOCTH.
OmnpeneneHue 4YepHBIX, LIBETHBIX, PEIKUX, OJIAarOpOJHBIX METAJUIOB M AaHaJU3 MX CIUIABOB.
AHaM3 HEMETaIMYeCKUX BKIIOYEHUH W OIpefelieHHe Ta3000pa3yloniux IMpuMeced B
MeTaiax. KoHTposib MeTammypruueckux Ipou3BOACTB.

Heopranuueckue coenMHEHUs, OINpEAEIEHUE B HUX OCHOBHBIX KOMIIOHEHTOB,
MPUMECHBIX U JIETUPYIOLINX MUKPO3JIEMEHTOB.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHX 3AHATUAN

Pazgea 1. O0mme TeopeTHYecKHe OCHOBBI AHAJIMTHYECKONH XMMHMH. XMMHYECKHe
MeTO/bl AaHAJIM3a
Tema 2. I'eTeporeHHble paBHOBECHS B AHATUTHYECKOH XUMHUH.
3ansrue Ne 1. Ompenesienune MPOM3BEIEHNs  PACTBOPMMOCTH M PACTBOPUMOCTH
MAJIOPACTBOPMMOT0 JIEKTPOJIMTA. (2 1)
Bomnpocsl k Teme:
1) Brluucnenue conepkaHus BeUleCTBa B IPaMMax B HACBILIEHHBIX PACTBOPAX COJIEH.
2) BeluucieHue Npou3BeACHNUs PACTBOPUMOCTH IO JAHHBIM PaCTBOPUMOCTH OCA/IKOB.
3) Pemenue TUMOBBIX 3aj1a4.

3anstrue Ne 2. PaBHOBecHs1 B HACBHIIIICHHBIX PACTBOPAX MAJIOPACTBOPHMBIX NIEKTPOJIMTOB(2 1)
Bomnpocsl k Teme:
1) Ha ocHOBe 3KCIIEpUMEHTAIBLHO TOJTYYEHHBIX Pe3yIbTaTOB 000OCHOBATH:
a) YcioBust 00pa3oBaHUs OCAIKOB.
6) BO3MOXHOCTb IPOTEKaHHsI KOHKYPUPYIOIIUX T€TEPOTeHHBIX POIIECCOB.
B) YCIIOBUS pacTBOPEHHUSI MATOPACTBOPUMBIX 3JIEKTPOIUTOB.
2) Pemienne TUMOBBIX 3aja4.

3anaTue Ne 3. IIporHo3mpoBaTh NpPOTeKaHHE COBMEIICHHBIX TIeTEPOreHHBIX M
MPOTOJUTHYECKHUX MPo1eccoB (2 4)
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Bomnpocs! k Teme:
1) W3onupoBaHHBIE U COBMEIIEHHBIE T€TEPOTeHHbIE paBHOBecUsA. KOHKypupyomue npoLecchl.
2) BuusHME MOHHOW CHIIBI, OTHOUMEHHOTO HOHA U PH Ha pacTBOPUMOCTH OCAJIKOB.
3) Pemenue TUMOBBIX 3aj1a4.

3ansaTne Ne 4lIporHo3mpoBarh, MNpPOTeKAHHWE COBMEIIEHHBIX Te€TEPOreHHbIX U
JIMTAHIAHOOOMEHHBIX NpoiueccoB (2 1)
Bomnpocsl k Teme:
1) IlpuumHBl pacTBOpPEHUS MaJOPACTBOPUMBIX COEAMHEHUN TIPU BO3JCHCTBUHM BHEITHHX
¢daxTopoB
2) BiugHue KOMIUIEKCOOOpa30BaHMS HAa  pPAacTBOPUMOCTb M YCJIOBHUS  OCaXJEHUs
Maj0pacTBOPUMBIX COCAUHEHUMN.
3) Pemenne TUTIOBBIX 3a/1a4.

Tema 3. KMC10THO-OCHOBHBIC PABHOBECHS B AHAJIUTHYECKOI XMMHH
3ansiTie Ne 5 PapHoBecHs B BOJHBIX PACTBOPAX KHUCJIOT M OCHOBaHUIA ( 2 1)
Bonpocsl k Teme:
1) PaBHOBecHs B BOAHBIX PAaCTBOpPAX KUCIOT U OCHOBaHUH.
2) Pacuér cTerneHu MOHHU3AIMHN U KOHCTAHTHl MOHU3AIMH CIA0BIX JIEKTPOJIUTOB.
3) Brruncnenue pH pacTBopoB c1aObIX KHUCIOT M OCHOBAHUM.
4) KucnoTrHo-OCHOBHOE PaBHOBECHUE B MHOIOKOMIIOHEHTHBIX CUCTEMaX.
5) Pemenue TUTIOBBIX 3a1a4.
3ansaTue Ne 6.PapHOBecHs1 B BOAHBIX PACTBOPAaX CHJIbHBIX 3JIEKTPOJIHUTOB ( 2 1)
Bomnpocsl k Teme:
1) Nonnas cuna pactBopa. Pacuér MOHHOM CHIIBI pacTBOpA.
2) AKTUBHOCTB U KOA(D(PHUIIMEHT aKTUBHOCTH CHUIILHOTO AJICKTPOJIUTA.
3) Beruncnenue pH pacTBOpOB CHIIBHBIX KHCIOT U OCHOBaHUM.
4) Penienrie TUMOBBIX 3a71a4.

3ansiTie Ne 7. PapHoBecHOe COCTOsIHUE peaKkiuii ruapoJm3a (2 4)
Bonpocsl k Teme:
1) Ilpumenenue 3akoHa OcTBalbJa K peakIUsM THUIpoin3a. Pacu€T cTerneHr W KOHCTaHTHI
TUIPOJIN3a.
2) 3aBUCHMOCTb KOHCTAHTHI TMJIPOJIM3a U CTEMEHU THIPOJU3a OT KOHCTAHTHI KHUCIOTHOCTH,
KOHCTAaHThI OCHOBHOCTH U KOHCTAHThI HOHU3allH BOIBI.
3) Pemenue TUTIOBBIX 3a/a4.

3ansTue Ne 8.Pacuér pH B BoaHbIX pacTBOpax coJieit ( 2 1)
Bonpocsl k Teme:
1) Beruucnenne pH, cremeHu Truapoiaw3a W KOHCTAHTBHI THUIPOJIM3A COJIH, OOpa30BaHHOU
CUWJIBHBIM OCHOBaHUEM M CI1a00# KHUCIOTOM.
2) Boruucnenwme pH, cremeHwm ruaponau3za W KOHCTAHTBI THIPOJIM3A COJH, OOpa30BaHHOU
C1a0bIM OCHOBAHHMEM U CHIIBHON KHUCIIOTOM.
3) Beruncnenne pH, cremenw TUApONIM3a W KOHCTAHTHI THUIPOJW3a COJIM, OOpa30BaHHOMN
C1a0bIM OCHOBAHHUEM U CJIa00W KHCIOTOM.
4) PaBHOBecus B pacTBOpax KUCIBIX cojiei. Beraucienne pH.
5) Pemenue TUMOBBIX 3a7a4

3ansirie Ne 9. BimsiHue pa3imyHbIX (PAKTOPOB HA CTeNeHb TUCCOLMAIIMHU YICKTPOJINTOB (2 1)
Bomnpocsl k Teme:
1) Bnusnaune OAHOMMEHHOT'O HOHA Ha CTCIICHb AUCCOLINalIun cna61>1x KHCJIOT ¥ OCHOBAaHUM.
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1))

2)

1

2)

4)

1)
2)
3)

)]

Brlunciienre KOHIIEHTpalMy BOJIOPOJIHBIX HOHOB MPU CMEIIEHUHU 3JIEKTPOJIUTOB.
Brrurcnenue creneHu MUCCONMAIIMA U KOHIIGHTPAIMA UOHOB CIIA0BIX KUCIIOT U OCHOBAaHUI
MpH 100aBJIECHUN K HUM CHJIBHBIX KUCJIOT U OCHOBaHUH.

Pemrenue THnoBEIX 3aga4

3ansaiTie Ne 10 Bydepusbie pacTBopsbl (2 1)

Bonpocsl k Teme:
[IpoTtonuTudeckre paBHOBECHUS B Oy(PEpPHBIX CUCTEMAX.
CocraBnenue OypepHbIX cMecel ¢ 3aJaHHbIM 3HaueHueM pH.
Brruucnenue pH OydepHbIX pacTBOpOB.
Pacuér 6ydepHoit EmkocTH.
Pemrenue THnoBBIX 3a4a4.

Tema 4. KoMmnjiekcHbIe COeJTHHEHHS B AHAJTUTHYECKOH XUMUH

3ansaTie Ne 11. PaBHoBecus1 B pacTBOPaxX KOMILUIEKCHBIX COeJMHEHM . (2 1)

Bonpocsl k Teme.
Bpruncienre KOHCTaHThI YCTOMYMBOCTH KOMILIEKCA (CTYIEHYAThIe U OOIIIHE).
Brruncnenue QyHKIusS 00pa3oBaHus KOMIUIEKCa (CpeHee IMTaHIHOE YUCIIO0).
Brruncnenne (yHKUHS 3aKOMITJIEKCOBAHHOCTHU M CTETIEHU 00pa30BaHUs KOMILJIEKCA.
Pacuer nonu koMIuiekca B paCTBOpPE M paBHOBECHOM KOHIIEHTPAIIMH HOHOB.
@DaxTOopHl, BIUSIOLINE HA KOMIUIEKCOOOpa3OBaHue.
Pemrenue THNoOBBIX 3a4a4.

Tema 5. PaBHOBecHe B OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEMAX
3ansaTre Ne 12. OKuCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PEAKIIUM B PacTBOpPax (2 4)
Bonpocsl k Teme:
CocraBiieHHEe WOHHO-3JIEKTPOHHBIX YpaBHEHHH 1O cxeMe (IJisg OmpenesieHUs XapakTepa
cpenbl)
Pacdet KOHCTaHTBI PABHOBECHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUH.
Pemrenue THNOBBIX 3a7a4.

3ansatue Ne 13. OKUCINTENIbHO-BOCCTAHOBUTEIbHBIH MOTEeHIHAJ (2 4).

Bomnpocsl k Teme:
BOSHHKHOBGHI/IG OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHOI'O ITOTCHIIMAJIa HA rpaHHue pasznena (1)213.
Buner moteHImanos.
Onpez[eneHI/Ie HaHpaBHeHI/IH HpOTeKaHI/ISI OKI/ICJ'II/ITG.HBHO-BOCCTaHOBHTeHLHOﬁ peaKLum.
Pacuér DJIC. OnpeneneHue KOHCTAHTHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOW PEAKIMU IO
s3HaueHuro JJIC.
Penrenye TUIOBEIX 3a/1ad.

Tema 5. KosmuecTBeHHbIH aHaau3. ['paBuMeTpus.
3ansaTue Ne 14. I'papumerpuyeckuii anaaus (2 4)
Bomnpocel k Teme:

Pacuer MuHMManbHON HaBECKU

Bbruncnenne cTeXuoMeTpu4ecKoro KOJIM4ecTBa peakTuBa

Pemrenue THNoBBIX 3a4a4.

3ansaTue Ne 15. I'paBumerpuyecknii aHaau3 (mpoaoszkeHue) (2 1)
Bonpocsl k Teme:
Brruncienne n30bITKa PEaKTUBA 711 TPAKTUYECKU TTOJTHOTO OCAXKICHUSI.
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2)

1)
2)
3)
4)
5)

1))

2)

4

1)

3)
4)

1)
2)
3)

1)
2)

3)

1))
2)
3)

4)

Penrenye TUIOBEIX 3a1ad.

3ansaTre Ne 16. Pacuer pe3yjibTaTOB rpABUMETPUYECKOT0 aHAIM3a (2 1)
Bonpocsl k Teme:
Brrunciienre mporeHTHOTO COJIEPAKAHUS ONPEIEIISIEMOTO BEIIECTBA
Brraucnenue aHaIMTHUECKUX MHOKHUTEIICH
Pacder HaBeCKH MpH 3aJJaHHBIX YCIOBUSIX
[Tepepacuer pe3ynbTara aHajau3a Ha CyX0€ BEIIECTBO.
Pemenue THNOBEIX 3aga4

Tema 7. TuTpuMeTpHYeCKHE METOABI AHAJIN3A.

3ansitre Ne 17. OcHOBHbBIE M0JI07KeHUSI THTPUMETPHYECKOT0 AHAIM3A

Bonpocsl k Teme:
OcHoBHbIE MOHATHS (aTUKBOTA, TUTPAHT, TUTPOBAHHE, TOUKA IKBUBAJIEHTHOCTH, KOHEYHAS
TOYKa TUTpPOBAaHUA, UHAUKATOP, KpUBAsA TUTPOBAHUA, CTCTICHb OTTUTPOBAHHOCTH, YPOBCHb
TUTPOBAHUA).
Knaccudukanus MeTogoB THTPUMETPUYECKOTO aHAIH3a
CniocoObI BbIpa)keHUsI KOHIIEHTPALMU B THTPUMETPUYECKUX METO/AX.
Perienvie TMIOBBIX 3a71a4.

3ansaTue Ne 18. Tunosbie pacyéTsl B THATPUMETPHYECKOM aHAJIM3e.

Bomnpocs! k Teme:
Pacuet maccel CTAaHJApTHOT'O BCIICCTBA, H€O6XOI[I/IMOI‘O AJId TIPUTOTOBJICHUSA TUTPAHTA.
PacueT KOHLEHTpalMK TUTPAHTA IIPU €0 CTaHapTU3ALUH.
Pacuer Macchl 1 MacCOBOM 10JIM ONIPEAEIIIEMOrO BEIIECTBA I10 PE3yIbTaTaM TUTPOBAHUS.
Penrenye TUIOBEIX 3a1ad.

3ansaTue Ne 19. Pacuérsl pe3yJbTaTOB TUTPOBAHMS.
Bonpocsl k Teme:
Pacuér pe3ynpTaToB NpsMOro TUTPOBAHUSI.
Pacuér pe3ynbTaToB 00paTHOrO TUTPOBAHUS.
Pacuér pe3ynbTaToB KOCBEHHOT'O TUTPOBAHUS (TUTPOBAHUS MO 3aMECTUTEINIO)
Pemrenue THNOBBIX 3a7a4.

3ansitue Ne 20. MeToab1 KHCJIOTHO-OCHOBHOTO TUTPOBAHMSI (2 1)

Bonpocsl k Teme:
TuTpaHThl KUCIIOTHO-OCHOBHOTO TUTpOoBaHUs. CIocoObI CTaHAapTU3AIUH.
KucnorHo-ocHOBHBIE MHIUKATOPHI. MoHHAs, XpoModopHas U HOHHO-XpoMOQOpHas TEOPUH
WHJIUKAaTOPOB KHCIOTHO-OCHOBHOT'O TUTpOBaHus MHTepBas nepexoaa MHIUKATOpA.
Pemrenue THNoBBIX 3a4a4.

3ansaTue Ne 21, 22, 23. Pacyer pH Ha pa3ju4HbIX dTanax THUTPOBaHusI(6 1)

Bonpocsl k Teme:
PacueT u mocTpoeHre KpUBOM TUTPOBAHUS CHJIBHOW KHCIIOTHI CHJIBHBIM OCHOBaHHEM. Br1Oop
AHIAKATOPA.
PacueTr u moctpoeHne KpUBOW TUTPOBAHUA C1ab0N KUCIOTHI CHIILHBIM OCHOBaHUEM. BrIOOp
AHIAKATOPA.
Pacuer m moctpoeHue KpuBOW TUTPOBAHHS CI1a0Or0 OCHOBAHUS CHUIIBLHON KHUCIOTOWU. BBIOOp
AHIAKATOPA.
CamocrosiTenbHas pacueTHO-Tpaduaeckast paboTa CTyIEHTOB.
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3ansaTie Ne 24, PacueTsl pe3y/JibTATOB KMCJIOTHO-OCHOBHOIO TUTPOBAHUA (2 4)
Bonpocsl k Teme:
Brruncnenue gaxropa 3KBUBaJICHTHOCTH.
Brrunciienne MOISIpHON MacChbl SKBUBAJIEHTA.
Bbruncrnenye onTUMaIbHBIX HABECOK UIsSl IPUTOTOBJIEHUS CTAaHIaPTHBIX PACTBOPOB.
[IpuroroBneHre cTaHIapTHBIX PAcTBOPOB: MO TOYHOM HABECKE CTAHJIAPTHOTO BEILECTBA;
npuOIIKEHHO C TOCIEyolel CcTaHgapTU3alueld MO HaBeCKe WM IO CTaHJIapTHOMY

pactBopy.
Penrenue 3amau.

3ansaTre Ne 25. UHaukaTopHble OIIMOKH KHCJIOTHO-OCHOBHOTO TUTPOBaHMS (2 1)
Bonpocsl k Teme:

PacueT BOOpOIHON M THAPOKCUIILHOMN OIINOKH.

Pacuer coieBoii ommnoOKu

Pacuet mieroyHoOM OIIMOKH.

Pemenue 3amau

3anaTne Ne 26. Pacyer M mocTpoeHMe KPHBBIX THTPOBAHHMS 10 MeETOLY

KOMILJIEKCO00pa3oBaHud (2 4)

1)
2)

3)
4)

Bonpocsl k Teme:
Komnekcomerpruueckoe TutpoBanue. CyliHOCTh METOIA.
TuTpanT Meroma, €ro IPUTOTOBICHUE, CTaHAapTusauusa. I[IpuMepsl MPaKTUYECKOTO
MPUMEHEHHUS METO0/1a KOMIUIEKCOMETPUYECKOTO TUTPOBAHHSL.
Pacuérel mpsiMoro, 00paTHOTO M KOCBEHHOTO KOMILUIEKCOHOMETPUIECKOTO TUTPOBAHUSI.
Penrenye TUIOBEIX 3a1ad.

3ansaTue Ne 27, 28. Pacyer M mocTpoeHMe KPHBBLIX THTPOBAHMSI 10 METOLY

KOMILIeKCo00pa3oBaHus (4 1)

1)
2)
3)
4)
S)

6)
7)

1)
3)

1)

2)

Bomnpocsl k Teme:
Opranudeckue peareHThl B METO/1€ KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHMSL.
KpuBble TUTPOBaHUS 110 METOYy KOMILIEKCOOOpa30BaHHUS.
Pacuer KOHLEHTpauMM HWOHOB MeTalyla M aHUOHA IIOCJIE€ YCTAHOBJIIEHHUS TOYKH
9KBHBAJICHTHOCTH.
Pacuer koHUEHTpaluM MOHOB MeTalyla B TOYKE JKBHUBAJIEHTHOCTH B PEAKLUAX
KOMILJIEKCOOOpa30BaHUSI.
Pacuer pM npu pa3inyHbIX yCIOBUSX, B TOM 4KcCiIe ¢ yueToM pH pactsopa.
Penrenye TUIOBEIX 3a1ad.
CamocrosTenbHas pacueTHO-rpaduueckas paboTta cTyIeHTOB. BbiOOp nHAMKATOpa

3ansatue Ne 29. OKUCIUTEIBHO-BOCCTAHOBUTEIbHOCTUTPOBAHHE (2 ).
Bomnpocsl k Teme:
OKHUCIUTENbHO-BOCCTAHOBUTEIbHOE TUTPOBaHUE.CYIITHOCTh METO/1a
[IpuroroBneHue cTaHAapTHBIX pacTBOPOB. PacueT KOHIIEHTpAallMK U TUTPA PaCTBOPOB.
Pemrenue THNOBBIX 3a7a4.

3ansatue Ne 30. KpuBbie OKMCIMTEIbHO-BOCCTAHOBUTEIBLHOI0 TUTPOBAHUA (2 ).
Bomnpocsl k Teme:
@DakTOpHl, BIMIONME HA XapaKTep KPUBBIX TUTPOBAHUSA: KOHLICHTPALMS MOHOB BOAOPOAA,
KOMILIEKCO0Opa3oBaHue, MOHHAs CHIIA.
Pacuért okucIuTeIbHO-BOCCTAHOBUTEIILHOT'O MOoTCHIIMaJla B IMPOHCCCC TUTPOBAHUS.
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bl

1))

PacuéTt okHMCINTEIFHO-BOCCTAHOBUTEIBHOTO ITOTEHIINAIA B TOYKE SKBUBAJICHTHOCTH.
Pemrenue THNoOBBIX 3a4a4.

3ansaTue Ne 31. Ilepmanranaromerpudeckoe TUTpoBanue (2 4)
Bomnpocsl k Teme:
OOm1ast xapakTepUCTHKA IEPMAHTAHATOMETPUYECKOTO METO1a TATPOBAHUSI.
[IpuroroBneHue u cTaHAApTA3ALMUSA TUTPAHTOB.
VYcnoBus MPOBEACHUS ONPEIACIICHUMN.
OnpeneneHrie KOHEYHOW TOYKH TUTPOBAHUS
Pemrenue THNOBBIX 3a7a4.

3ansarue Ne 32. Honomerpuyeckoe TuTpoBanue (2 4)
Bomnpocel k Teme:
OO1m1ast xapakTepUCTHKa HOAUMETPUIECKOT0, HOJTOMETPHUYECKOTO METOAa TUTPOBAHUS.
[IpuroroBneHue u cTaHAApTA3ALUS TUTPAHTOB.
VYcnoBus MPOBEACHUS ONPEACICHUMN.
OnpeneneHre KOHEYHONW TOYKA TUTPOBAHUSA.
Pemrenue THNOBBIX 3a7a4.
3ansaTre Ne 33. UHAMKATOPBI OKUCJIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBAHUS (2 4).
Bonpocsl k Teme:
NHaukaToppl ~ OKHCIMTEIBbHO-BOCCTAHOBUTEIBHOTO  TUTPOBAHMSL. Knaccudukanus
UHAUKATOPOB (0OpaTuMble, HeoOpaTuMbIe). IHTepBan U3MEHEHHs OKPACKU WHANKATOPA.
WuaukaTopHple  OMIMOKM  OKUCIMTEIBbHO-BOCCTAHOBUTEIBHOIO  TUTPOBAHMS,  MX
IIPOUCXOXKACHUE, PACUET, yCTPAaHEHHUE.
Pelienyie THIIOBBIX 3a1a4.

3ansiruie Ne 34, 35. Pacuyerbl pe3yJ/ibTaToB OKUCIUTEILHO-BOCCTAHOBUTE/ILHOTO TUTPOBAaHUS (4 1).
Bonpocsl k Teme:
Brruncnenue gakTopa 3KBUBaJICHTHOCTH.
Brruucnenue MoJisipHOI MacChl S5KBUBAJIEHTA OKUCIUTENS U BOCCTAHOBUTEIS.
Bbruncrnenre onTHManbHBIX HABECOK PeareHTa JUisl IPUTrOTOBIICHUS CTAHIapTHOTO pacTBOpa.
Pemrenue THNoBBIX 3a7a4.

3ansatue Ne 36. OcanuTenbHOe THUTPOBaHUEe BbluucieHne pe3yJbTaTOB
0CAINTEJbHOT0 TUTPOBAHUA (2 1)

Bonpocsl k Teme:
Brruncnenne pM™ u pAn"™ B nponecce TuTpoBanus. Pemienne 3amau.
PacuerHo-Tpaduyeckas pabora: mOCTPOCHUE KPUBOU OCAAUTEIHLHOTO TUTPOBAHUS.
Brruncnenne koau4ecTBa onpeesieMoro BelecTBa.
Brruncnenne maccul HaBCCKH, HCOGXOI[HMOﬁ AJId TIPUTOTOBJICHUA CTAHAAPTHOI'O paCTBOpa
TUTpPAHTA.
Brrurcnenue mporeHTHOTrO CoIepKaHus ONPEAEIieMOro BEemecTBa B oopasiie.
Penrenue 3amau.

Pa3znen 2. UHcTpyMeHTAIbHBIE ((PU3MKO-XUMHYECKHE) METOAbI AHAJIU3A
Tema 2.9j1eKTpoOXUMHYECKHE METOAbI AHAJIN3A
3ansaTre Ne 1. O0masi XapakTepuCcTHKA 3JIeKTPOXMMHUYECKUX MeTO0B aHaau3a (3 1)
Bonpocsl k Teme:
KnaccudpukanuussnekTpoXuMHUYECKUX METO0B aHAIIN3A.
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7)

1)

3)

OcCHOBHBIE Y3716l MPUOOPOB SIEKTPOXUMHUUYECKUX METOJOB aHAIM3a. DIEKTPOXHUMHUYECCKHE
STUCHKH.

PaBHOBECHBIE W HEPABHOBECHBIE AJIEKTPOXMMHYECKUE CUCTEMBL. SIBJIEHUSA, BO3ZHUKAIOIINE
IIPU NIPOTEKAHUU TOKA.

3anaTne Ne 2. IloreHumomerpuuyeckMii MeTOX  AHAJIM3a.JJIEKTPOAbI B
MOTEHUMOMETPHUHU M UX Ha3HaYeHue (3 1)

Bomnpocsl k Teme:
[Totenmmometpusi. Knaccudukanys METOIOB MOTEHIMOMETPUYECKOTO aHanmu3a. CrocoObl
IMMPOBCACHU aHaJIn3a B IOTCHIIUOMCTPHUH.
[Ipssmass moreHnuomerpusi. M3mepenune morennuana. OOpatumble W HEOOpaTUMBbIS
OKHCIUTECIIbHO-BOCCTAHOBUTCIIbHBIEC CUCTCEMBI.
WuankaTopHbIE JIEKTPO/IbI, TPEOOBAHUS K MHANKATOPHBIM AJIEKTPOIaM.
DneKTpopl cpaBHEHHs. TpeOOBaHUS K DJIEKTPOIaM CPABHEHHS.
[TpunHuMn OEHCTBUS 3IEKTPOHOOOMEHHBIX 1 HOHOOOMEHHBIX 3JIEKTPOIOB.
Beibop cucteMbl 3JEKTpONOB A NPOBENEHHs aHaiau3a. l[IpuMepsl NpPaKTUYECKOTro
NPUMEHEHHUS HOHOMETpUH: ompeneieHne pH, HOHOB MIENOYHBIXMETANIOB, TaJIOTeHU]I-
HMOHOB.
Penrenye TUNIOBEIX 3a1a4d.

3ansaTre Ne 3. OmmOKu M3MepeHus NMOTeHua a B pactBopax (3 4).
Bonpocsl k Teme:
Pacuyer ommbok n3MepeHus MoTeH1naina 3JeKTpoa B pacTBopax
YcTaHOBIIEHHE 3aBUCUMOCTH OIMIMOKY U3MEPEHHS MOTSHIIMANA JIEKTPOAa OT MOHHOW CHIIBI
pacTtBopa.
Pemrenue THNOBBIX 3a4a4.

3anstue Ne 4. MoHoceeKTHUBHBIE 3J1eKTPOABI (3 4).
Bomnpocsl k Teme:
Krnaccudukanmsi HOHOCETEKTUBHBIX JJIEKTPOJIOB.
Knaccudukanus MeMOpaHHBIX HOHOCEIEKTUBHBIX JEKTPOAOB IO CIIOCO0Y W3TOTOBICHUS.
DNEKTPOJIbI C TOMOTEHHBIMU U T€TEPOTeHHBIMU KPUCTAIUTHYECKUMU MEMOpaHaMHU.
CTeKJISTHHBIH 3J1eKTPO/], yCTPOHUCTBO, MPUHIIMIT PAOOTHI.
DnektpoaHas GyHKIINS,
KoaddumnmeHT cenekTuBHOCTH
Bpewms oTkinka,
[Ipenen onpenenenus MOTEHUHUAT OMPEAEISIIONIETO HOHA.
[loTeHMan MOHOCENEKTUBHOIO JJIEKTPOJAa B OTCYTCTBHE IOCTOPOHHMX HOHOB U B
MPUCYTCTBUU MEIIAIOIINX HOHOB.
Penrenye TUIOBEIX 3a/1ady.

3ansatue Ne 5 Uonomerpus (3 u)
Bomnpocsl k Teme:
Pacuer pH pactBopos.
PacueT cooTHOIIEHNI OKMCICHHOW U BOCCTAHOBJICHHOM (POpM dJIeMEHTA TIPU ONPEIeICHHOM
3HAYEHUH MOTEHIINANIA.
PacueT KoOHIIEHTpay HOHOB.
Pemrenue THNoOBBIX 3a7a4.
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3anstue Ne 6. [lorenniuoMeTpuyeckoe TutpoBanme (3 4).

Bomnpocsl k Teme:
[TorennmomMerpruueckoe TUTpoBaHUE. M3MEHEHHE B3JIEKTPOJHOrO IMOTEHIHMala B IMPOLECcce
tuTpoBaHus. CriocoObl 0OHAPYKEHHS] KOHEYHOM TOUKH TUTPOBAHUS.
Br100p MHAUKATOPHBIX SJEKTPOIOB ISl XUMUYECKUX PEaKIUN Pa3HOTO THUIIA: KHCIOTHO-
OCHOBHBIX, OCaXJACHUSI, KOMIUIEKCOOOpa30BaHusl, OKHCIIEHUSI-BOCCTAHOBIICHHUS.
[TocTpoeHne KpUBBIX MOTEHLHHMOMETPUYECKOTO TUTPOBAHUS M ONPENEIICHHE KOJIUYECTBA
BEIL[ECTBA B rpaMMax.
Pacuer mnpousBeneHHss PpacTBOPUMOCTHM TPYIHOPACTBOPUMOM COJMM MO 3HAYEHUIO
MOTEHI[MAa CUCTEMBI.
Pacuer Tanrenca yrma mpsmo#, Belpaxaromui 3aBucumocts E (MB) ot pX mis pasHbix
3JIEKTPOJIOB.
Pemrenue THnoBBIX 3a7a4.

3ansaTue Ne 7. Ko/u1oKBHyM 110 TeMe IOTeHIMOMeTpHYecKHii MeTo aHaau3a (3 4).
Bonpocekl K KOJIJIOKBHYMY:

[Morenmomerpusi. Kiaccudukamnms MeTo0B MOTEHIIMOMETPHUYECKOro aHan3a. CrocoObl
IIPOBEJCHUS aHAJIN3A B TOTCHIIHOMETPHH.

[Ipsimass morenuunomerpus. M3mepenme mnoreHnuana. OOpatumble W HeoOpaTHMBbIE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE CHCTEMBI.

DeKTpoibl B MOTEHIIMOMETPHUH, UX Ha3HaueHUe. IHIUKaTOPHbBIE 3JIEKTPOAbI, TPEOOBAHHUS
K NHJIMKAaTOPHBIM JJIEKTPOJAM.

DeKTpoibl CpaBHEHUS. TpeOOBaHUS K 3IEKTPOIaM CPaBHEHHUS.

[TpuHIMn neicTBUS IEKTPOHOOOMEHHBIX U HOHOOOMEHHBIX 3JIEKTPO/IOB.

Nonomerpus. Knaccudukaius HOHOCENEKTUBHBIX 3JIEKTPOJIOB.

DEeKTPO/Ibl C TOMOT€HHBIMHU M F€TEPOr€HHBIMU KPUCTAININYECKUMU MEMOpaHAMHU.
CTeKJISIHHBIH 3J1eKTPO/], yCTPOHCTBO, MIPUHIIMIT PAOOTHI.

[ToTreHIMan HMOHOCENEKTUBHOIO JJIEKTPOAA B OTCYTCTBUE IIOCTOPOHHUX HMOHOB M B
IPUCYTCTBUH MEIIAIOLINX HOHOB.

OcHOBHBIE dJEKTpoXUMHUYECKHe xapaktepuctukun HWCD. Dnexrpomnas GyHKIHS,
KOO(QQUIMEHT CENeKTUBHOCTH, BpeMs OTKIWKA, TpPEAeT ONpeleseHUs] MOTeHIHAT
OINPEACIAIONIErO HOHA.

Bribop cuctembl 3JEKTPOAOB AN MpPOBEACHUS aHanu3a. llpumepsl MpakTHYECKOTro
IIPUMEHEHHs MOHOMETpUU: onpenenceHue pH, MOHOB INETOYHBIXMETAIIOB, TaJOrCHHI-
VOHOB.

[ToreHmMOMETpHUYECKOE TUTPOBAHKE. MI3MEHEHNE 3IIEKTPOIHOTO NMOTEHLIMANA B IIPOLECCE
tuTpoBaHusa. CriocoObl 0OHApYKEHUS] KOHEYHOI TOUKHU TUTPOBAHUSI.

Bb100p MHAMKATOPHBIX JEKTPOAOB A XMMUYECKHX PEAKLUH Pa3HOro THUIA: KUCIOTHO-
OCHOBHBIX, OCAXKJICHH, KOMIIEKCOOOpa30BaHUs, OKHCIICHUA-BOCCTAHOBJICHHUS.

3ansaTue Ne 8. Konaykromerpuueckuii Meron anaan3sa (3 1)
Bomnpocs! k Teme:
Knaccudukanusi KOHTyKTOMETPHUECKUX METOJIOB aHATH3A.
[Ipsmasi KOHIYKTOMETPHS.
PacueT MOJISIpHON M 9KBUBAJIEHTHOM 3JIEKTPOIPOBOJIHOCTH PACTBOPOB.
KprBble KOHTYKTOMETPHUYECKOTO TUTPOBAHHUS.
Pacuer koHILIEHTpalMK BEIIECTBA B pacTBOPE.
Penrenye THIOBEIX 3a1ad.
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3ansaTue Ne 9 KossIOKBHYM 110 TeMe KOHAYKTOMeTPHYeCKH MeTox aHaiau3a(3 4)
Bonpocsl Kk KOJLIOKBHYMY:
Teopernueckre OCHOBBI KOHAYKTOMETPUYECKOIO METOA.
OcHOBHBIE y3IbI TPUOOPOB.
Konaykromerpuueckas suenka.
VY nenbHas 31eKTpOnpoOBOAHOCTh. PAKTOPHI, BIUSIONIINE HAa YAEIbHYIO 3JEKTPOIPOBOJHOCTb.
OKBUBaJEHTHAs 3JEKTPONPOBOAHOCTh U MOJBHKHOCTH HOHOB, (DAKTOpHI, BIMUSIOUIME Ha
HKBUBAJIEHTHYIO 3JIEKTPOIPOBOAHOCTD.
VYpasuenue Konbpayiia, ypaBuenue OH3zarepa.
[Ipsimast KOHAYKTOMETPHSI- OCHOBBI METO/A.
[TpriemMbl HaxOXXIEHHSI HEM3BECTHOM KOHIICHTPALMU: METOJ TPajyHpOBOYHOTO rpaduka,
pacyeTHBIN METOL.
KoHykTOMETpHYECKOE TUTPOBAHUE.
KpuBbie KOHTYKTOMETPUYECKOTO TUTPOBAHMUSI.
@akTOppl, BIMAIOIIME HA YETKOCTh H3JI0Ma Ha KpPHUBBIX KOHAYKTOMETPUYECKOIO
TUTPOBAHUS.
BbIcOKOYacTOTHAsI KOHAYKTOMETPUS - OCHOBBI METO/A.

3ansaTre Ne 10.KysionomeTpuveckuii MetToa anaausa (3 4)
Bonpocsl k Teme:
Knaccudukanus KyJToHOMETPUUYECKHX METOIOB aHATTN3A.
[Ipsimas kyJIoHOMETpPUSL.
KynonomeTrpus mpu NOCTOSHHOMTOKE U ITOCTOSIHHOM ITOTEHLNAJIE.
Pacuer mMacchl onpeensieMoro BemiecTsa B 00pasiie
PacueT npoLeHTHOro cofiepKaHus BEIIECTBA B CMECH.
Pemrenue THNoOBBIX 3a7a4.
BHewHss 1 BHYTPEHHsISl TeHepanus KyJOHOMETPUUYECKOTOTUTPAHTA.
TuTpoBaHue 3JIEKTPOAKTUBHBIX U AJIIEKTPOHEAKTUBHBIX KOMIIOHEHTOB.
OnpeneneHneKOHEYHOW TOYKH TUTPOBAHUS.
Pemrenue THNoOBBIX 3a7a4.

3anaTue Ne 11. KostokBHyM 10 TeMe KYJJOHOMeTPUYeCKHH MeTO aHaau3a (3 4).
Bonpochl K KOJIJIOKBUYMY:
Teopernueckue ocHOBBI MeTo1a. 3akoH Dapanest.
CriocoOb! onpeieNIeHHs KOJIMYECTBA JIEKTPUYECTBA.
[IpsimasikyI0HOMETpHS U KOCBEHHAs (KyJIOHOMETPUYECKOE TUTPOBAHUE).
KynonomeTpus npu nocTOSTHHOMTOKE U IOCTOSTHHOM ITOTEHLIUAJIE.
BHewHss u BHyTpeHHSS TeHepanys KyJOHOMETPUUECKOTOTUTPAHTA.
TurpoBaHue 371€KTPOAKTUBHBIX U AIEKTPOHEAKTUBHBIX KOMIIOHEHTOB.
OnpeneneHNeKOHEYHOW TOUKH TUTPOBAHUS.
[TpeumymiecTBa U OrpaHUYEHHS] METO/a KYJIOHOMETPUYECKOTOTUTPOBAHNUS 110 CPABHEHHIO C
JPYTMMH TUTPUMETPUUYECKUMH METOIaMHU.

3ansaTue Ne 12. BoabTamMnepomerpuyeckue MeToAbl aHaIu3a (3 49).
Bomnpocsl k Teme:
CymHOCTh 1 0COOCHHOCTH BOJIBTAMIIEPOMETPHH, KJIacCU(UKALIUS METOIOB.
DJIEKTPOXUMUYECKUE TUCUKH.
WHaukaTopHble 21EKTPO/IbI, MOJSIpU3aLNs AIEKTPOIaA.
[Ipenenbubiii TUdPY3MOHHBIATOK.
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13)
14)

15)
16)
17)

[Tomstporpadust - oOCHOBBEI METOIA.

VYpaBHenue nonsporpaduueckoii Bosiusl MnbkoBnya- I eiipoBckoro.

[Torennnan nomayBosHbL. PAaKTOPHI, BIXAIOIINAE HA BEINYMHY OTCHINAIAIOTYBOJIHBIL.
KonunuectBenHslil ananus. YpasHenue MnpkoBuya.

3ansatue Ne 13. Pacuersl B BosibTamnepomerpus (3 4).

Bomnpocsl k Teme:
OrnpezenieHne XapaKTEpPUCTUKU KamWuisipa MpU M3BECTHBIX 3HAYCHHSIX MOTEHIMAA,
BPEMEHHU, MACChl KaIlJIi PTYTH U KOJIMYECTBA KaIleb.
Pacuer s3¢pdpextuBHOrO KO3 PUIMeHTa 1up y3ur HOHOB.
PacueT KOHIIEHTpauyu HOHOB B pacTBOPE.
Pacuer cunel Toka
PacueT KOHIEHTpanuu ¢ UCIOJb30BaHUEM METO/IOB CTaHAPTOB.
Pacuer 3aBUCMMOCTH BBICOTHI BOJTH KATHOHOB OT X KOHIIEHTPAIIMU B paCTBOPE U HA0OOPOT.
Beruncnenne conepkaHusi NPUMECEH 3JEMEHTOB IO BBICOTE BOJIH, C HMCIOJBb30BaHUEM
METO/1a CTaHIapTOB.
Pacuer noreHnmana noiayBOIHbI U KOJMYECTBA MIEKTPOHOB, YYACTBYIOIIMX B MPOLIECCE.
Pemrenue THNOBBIX 3a7a4.

3anstue Ne 14. Pacuétsl B BosibTaMnepoMeTpun(npoaosxenne) (34).

Bomnpocsl k Teme:
Pacuer 3aBUCMMOCTH BBICOTHI BOJTH KATHOHOB OT X KOHIIEHTPAIIMU B paCTBOPE U HA00OPOT.
Beruncnenne conepkaHusi NPUMECEH 3JEMEHTOB IO BBICOTE BOJIH, C HMCIOJb30BaHUEM
METO/1a CTaHIapTOB.
Pacuer noreHnmana noayBOIHbI U KOJUYECTBA MIEKTPOHOB, YYACTBYIOIIMX B MPOLIECCE.
Pemrenue THNoOBBIX 3a7a4.

3ansaTue Ne 15. Ko/uiokBuyM 1o teme BoJjibTaminepomerpus (3 4).

Bonpockl K KOJUIOKBHYMY:
CymHOCTh 1 0COOEHHOCTH BOJIbTAMIIEPOMETPUH, KIIaCCU(PUKALIUS METO/IOB.
DNEKTPOXUMUYECKUE TUCHKHU.
WNHaukaTOpHBIE 3JEKTPOIbI, MOISPU3ALINS SJIEKTPOAA.
[IpeumymiecTBa U HEAOCTATKU PTYTHOTOAJIEKTPOIA.
[IpumeHeHne TBEpABIX AIEKTPOIOB.
[TonyueHue 1 XxapakTepUCTHKA BOIbTaMIIEPHOUKPUBOM.
KoHneHncaTtopHblid, MUTPAlIMOHHBIN, TG Y3UOHHBIN TOKH.
[penenpupiii A1} y3nOHHBINTOK.
CoBpeMeHHbIE BU/IBI BOJIBTAMIIEPOMETPUN: MpsIMasi U UHBEPCUOHHAs, [TEPEMEHHO-TOKOBAs;
XPOHOAMIIEPOMETPUS C TMHEHHOM pa3BEePTKOM (OCHMILIONONSApOrpadus).
[Tonsporpadusi- CymHoOCTh METOAA.
KauectBennsbiit aHanu3. YpaBHeHHe nossiporpadudeckoit Boiaasl MibkoBuya- I eiipoBckoro.
[Torenuman noayBosHbl. DaKTOPHI, BIUSAONME HA BEIMYHHY OTEHIIUAIANOIYBOJIHBI.
KonmuuectBennbiii aHanu3. VYpaBHenue WibkoBuua. SIBiAeHUS, HCKaXarollue BUJ
MOJISIPOTPaMM.
HNuBepcroHHAas BOJIBTaMIIEPOMETPHSI.
MeToabl KOHUEHTPUPOBAHMS OIPEAEIIAEMOr0 JIEMEHTa Ha AeKTpoae. JlocTonHCTBa nepen
JIPYTUMU METOAaMHU.
Amnepomerpuyeckoe TuTpoBaHue. CylliHOCTh METOIA.
WNunukaropHbie 31eKTpoabl. BeIOOp moTeHIIMana HHAUKATOPHOTO IIEKTPOIA.
AMIiepoMeTprYECcKOEe TUTPOBAHUE C OJTHUM U JIBYMs MOJISIPU30BAHHBIMU JIEKTPOJAMHU.
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18) Bunbl kpuBbIX THTpOBaHUS. ONpeaeIeHre TOYKH SKBUBAJICHTHOCTH.

Tema 3.0nTHYECKHE METOAbI AHAJIN3A.
3anaTne Ne 16. Teopermueckne OCHOBBI MeToga.MeToabl MOJICKYJISIPHOM
ontuyeckoi (Y@, suaumoii u UK) cnekrpockonuu(3 4)
Bonpocsl k Teme:
1) OO6mmit npuanun mMetona. Kinaccudukanus onTHYECKUX METOJIOB aHaiau3a (10 M3ydaeMbIM
00BEeKTaM, 10 XapaKTepy B3aHMMOACUCTBHUS 3JIEKTPOMArHUTHOTO M3JIYYEHHUS C BEIECTBOM,
[0 HCMOJb3yeMON 00JacTH 3JIE€KTPOMAarHUTHOTO CIEKTpa, MO MPHUPOJAE SHEPreTUYECKUX

MEePEXOJIOB).

2) ChexkTp 2JIEKTpOMarHUTHOTO Hu3aydeHus. OCHOBHBIE THIBI B3aWMOJCHCTBUS BEIIECTBA C
U3IIy4CHUEM.

3) Knaccuduxamus crnekTpoCKOMUYECKUX METOJO0B Ha OCHOBE CIIEKTpa 3JIEKTPOMArHUTHOTO
HU3ITy4ECHHUSL.

4) Cnektpbl atomMoB. OCHOBHBIE W BO30Y)XICHHBIC COCTOSIHHSI aTOMOB, XapaKTEPHUCTUKH
COCTOSIHUI. DHEPreTUUECKUE NIEPEXOIBI.

5) CnexTpsl MOJNEKYIT; UX 0COOEHHOCTH. CXEMBbI 3JIEKTPOHHBIX YPOBHEH MOJICKYIIHI.

6) CymHoctb MeToja. L{BeT u cnekrp.

7) CBsI3b XUMHUECKOU CTPYKTYPHI COCTUHEHUSI C a0COPOIIMOHHBIM CIIEKTPOM.

8) CrocoObl nosyueHus! OKpaLIeHHbIX COSAMHEHUI.

9) ®oromeTpuuecKre aHaTUTHUECKHUE PeareHThl, TPeOOBaHUS K HUM.

10) ®yHKUMOHATBHBIN aHATH3 110 KOJIeOATETbHBIM M AJIEKTPOHHBIM CIIEKTPaM.

3ansaTe Ne 17. OcHOBHbBIE 3aKOHBI cBeTONOrJOMEeHusi.MeToabl ad0COPOLMOHHOTO

anaan3a(3 v).

[IpoBomutcss B ¢dopme poJieBoii Mrpbl. Mexay OTACIbHBIMH BOIPOCAMH IIPEAJIaraeTcs

pacuugpoBath peOychl, BAKTOPUHBI, KPOCCBOP/IbI, 3apaHee MPUTOTOBICHHBIEC CTYACHTAMH.

Bomnpocs! k Teme:

1) OObenuHeHHBI 3aKOH cBeronoriomenus byrepa-Jlambepra — bepa. OTkioHeHHS OT
3aKOHA, UX MPUYUHBI.

2) OnTuueckas MIIOTHOCTh U CBETONPOITYCKAaHUE, CBSI3b MEXAY HUMH.

3) Koadbdumument nornomenus ceeta 1 K0O3(PGUIIMEHT MOTAMICHUS] — MOJISIPHBIN U YIETbHBIN.

4) CBs3p MEXAY MOJSIPHBIM KO3(P(PHUIMEHTOM MOTameHuss U KO3((UIMEHTOM MOTJIOMCHHS
CBeTa.

5) Tlonarne 06 UCTUHHOM U KaXYIIEMCS! MOJSIPHOM KO3 QHIIMEHTE MOTIIOMIECHUS.

6) AHaTUTHYECKHE BO3MOKHOCTH U METPOJIOTHYECKHE XapaKTEPUCTUKH (HOTOMETPHUUECKUX
METO/IOB aHaJIH3a.

7) OcHOBHBIE Y3JIbI U OOITUH TPUHITUIT PAOOTHI MPUOOPOB AOCOPOITMOHHOM CIIEKTPOCKOIIHH.

8) W3mepeHue BBICOKUX, HU3KUX ONTHYECKHUX TUIOTHOCTEH (MU hepeHITnabHbII METO ).

9) AHamM3 MHOTOKOMITOHEHTHBIX CHCTEM.

10) Crioco0Osl onpesenieHus: KOHIICHTPAIIUHU BEIIECTB.

11) ®doToMeTpruyecKre aHATUTHICCKUE PEAreHThl; TPEOOBAHMSI K HUM.

3ansitue Ne 18. Pacuérnl B onTHYecKUX MeToAaxX aHaau3a (3 )
Bomnpocsl k Teme:
1) Pacuer onTrdeckoi IMIIOTHOCTH PacTBOPA.
2) Pacuér cBeTonpomyckaHusl.
3) Pacuér xoaddunmenTa nornomeHus cBeta U KodhPuImeHTa morameHus.
4) Pemienue TUMOBBIX 3a/1a4.
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3ansaTue Ne 19. BuzyaabHas kosiopumerpus (3 9).
Bonpocsl k Teme:
[IpoBomutcss B ¢dopme poJieBoii HMrpbl. Mexay OTACIbHBIMH BOMPOCAMH IIPEAJIaraeTcs
pacmudpoBaTh pedyChl, BAKTOPUHBI, KPOCCBOP/IBI, 3apaHEe MPUTOTOBICHHBIE CTYICHTAMHU.
Bomnpocs! k Teme:
1) BwusyanbHas KOJOpUMETPUS: ONPEIEIEHUE, CyTh METOA.
2) YcnoBus MpoBEACHUS KOJTOPUMETPUICCKUX MCCIICIOBAHUMN.
3) Pemenue TUMOBBIX 3a71a4
4) OmnpeneneHue KOHIIEHTPAITUU BEIIECTBA METOIOM CTaHJAPTHBIX CEPHi.
5) Ormpexenenne KOHIIEHTPALUK BEIIECTBA METOJIOM YPAaBHUBAHUS OKPACOK.
6) OmnpeneneHue KOHIIEHTPAIIMH BEIIECTBA METOAOM pa30aBIICHUS.
7) Pemenue TUMOBBIX 3aj1a4.

3ansatue Ne 20. @oTo31eKTpOKOIOpUMETPHS. (3 4)
Bomnpocsl k Teme:
1) CyuHocTh METOIa, JOCTOMHCTBA U HEJJOCTATKU, IPUMEHEHUE.
2) OcHOBHBIE dTaNbI MPOBEACHUS (DOTOMETPHUUECKOTO aHAIN3A.
3) Bruibop ycnoBuii (oToMeTpuueckoro ompeneneHus (BbIOOp (HOTOMETPUUECKON peaxIum,
AQHAIUTUYECKON JJTMHBI BOJIHBI, KOHIEHTPALMU PacTBOpa M TOJIIMHBI MOTJIOMIAIOIIETO CIOs,
UCIIOJIb30BaHUE PACTBOPA CPABHEHHUS).

3anstue Ne 21. Onpenesnenne KOHIEHTPAUHM AHAJIU3UPYEMOr0 pacTBoOpa B MeTo/1e
dorosrnexkrpoxosopumerpuu (3 4).
Bonpocsl k Teme:
1) Onpenenenne KOHIIEHTPAIMH BEILIECTBA METOJOM IPayUpOBOYHOrO rpaduka.
2) Omnpenenenne KOHIEHTPALMH BEIIECTBA METOJJOM OJHOIO CTaHAapTa.
3) OmpexaeneHne KOHIICHTPALUH 110 MOJIIPHOMY (HUJTH yIeTbHOMY) KO3(DPHUIIUEHTY ToTaIeHusI.
4) OmnpeneneHne KOHIEHTPAIIMU BEIIECTBA METOIOM J100aBOK.
5) Ompenenenne KOHIICHTPAIMH BEIIECTBA METOJIOM CTaHAapTA.
6) OmnpeneneHue KOHLEHTPALlUd HECKOJBKUX BEIIECTB IPU HUX COBMECTHOM IPHUCYTCTBUU:
(dhoTOMETpUUYECKHI aHAIIN3 TBYXKOMITOHEHTHBIX CMECEH.
7) Pemenue TUMOBBIX 3aj1a4.

3ansaTue Ne 22. PacueTnl pe3yIbTaTOB ONTHYECKOI0 3MepeHus (3 4).
Bomnpocel k Teme:
1) Beruucnenne MOISIpHOTO Kod(h(dUIIMEHTa TMOTIOMEHUS MHUHUMAIBHONH KOHIIEHTPALUU
KOMIIOHEHTa
2) Pacder KOHIIEHTpAIIMHU OMPEACTIEMOr0 KOMIIOHEHTa METOIOM J100aBOK
3) Pacuer KOHIIEHTpAIMK 110 U3BECTHON BETUYMHE MOJISPHOrO KO3 (ULIMEHTA MMOTIOIIEHHUS.
4) Pacuer copepKaHus SJIEMEHTOB TP COBMECTHOM MPUCYTCTBUHU.
5) Pacuer KOHCTaHTHI TUCCOIMAIIMNA UHIUKATOPA.
6) Pemenue TUMOBBIX 3aj1a4.

3ansaTue Ne 23. Pacyer ommbox poToMeTpu4ecKoro onpeneneHus (3 1)
1) Pemenue TUIIOBBIX 3a7a4

3ansarue Ne 24. Cnexkrpodgoromerpus (3 4).
[IpoBomutcss B ¢dopme poJieBoii Mrpbl. Mexay OTACIbHBIMH BOIPOCAMH IIPEAJIaraeTcs
pacungpoBath peOychl, BAKTOPUHBI, KPOCCBOP/IbI, 3apaHee MPUTOTOBICHHBIEC CTYACHTAMH.
Bomnpocsl k Teme:
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)]

15)
16)

17)
18)

CymHOCTh MeTO/a, TOCTOMHCTBA U HEJJOCTATKH.

[TorpemHOCTH CIEKTPOPOTOMETPUIECKOTO aHATN3a, UX IPUPOJIA, YCTPAHCHHUE.
[IpumeneHnne  MeroJa s HUCCIENOBaHUS  peakiuil  (KomIiekcooOpa3oBaHUs,
MMPOTOJIUTUYCCKUX, arperaunn), COMMPOBOXKAAOIINXCS USMCHCHUCM CIICKTPOB MOTJIOIICHUA.
CnexTpopoTOMETPHUIECCKUN aHATTU3 IBYXKOMITOHEHTHBIX CMECEH.

3ansTue Ne 25. Cnioco0Ob1 onpeesieHnsi KOHIEHTpauuu B crekTpogoromerpuu (3 1)
Bonpocsl k Teme:
Omnpenenenne KOHIEHTPALUU METOIOM IPayupOBOYHOTO rpaduka.
Omnpenenenne KOHIEHTpauu AU PepeHInaTbHBIM METOIOM.
Omnpenenenne KOHLIEHTPALUU METOIOM J0OaBOK.
Onpez[eneHHe KOHICHTpAllUX METOAOM CTaHAAPTOB.
Penrenye TUMIOBEIX 3a1a4

3ausaTue Ne 26. Cnekrpodoromerpuueckoe TUTpOBaHuE(3 )
Bonpocsl k Teme:

OnpeneneHre BEMECTB B IPUCYTCTBUU TPUMECEIA.

Meron Anena.

Penrenye TUIOBEIX 3a1a4.

3ansaTre Ne 27. Ko/u10KBUYM 10 TeMe ONITHYECKHE METOAbI aHaJmM3a (3 4).

Bonpochl K KOJJIOKBUYMY:
OO6muit mpunuun metona. Kiaccudukanust onTHUECKUX METOAOB aHaiu3a (10 U3y4aeMbIM
00BEeKTaM, 1O XapaKTepy B3aMMOACHUCTBHS 3JIEKTPOMArHUTHOTO M3JIyYEHHUS C BEIECTBOM,
M0 HCMOJb3yeMON 00JacTH 3JE€KTPOMAarHUTHOTO CIEKTpa, MO MPHUPOJAE SHEPreTUYECKUX
MEePEXOJIOB).
CrekTp 3JeKTpOMAarHUTHOTO u3ny4deHus. OCHOBHBIE THIBI B3aUMOJCHMCTBHS BEIIECTBA C
U3Ty4CHUEM.
Knaccudukanus CnekTpOCKONMMYECKUX METOJIOB Ha OCHOBE CHEKTpa 3JIEKTPOMArHUTHOTO
U3TY4EHUSI.
Crnextpbl aromoB. OCHOBHBIE M BO30Y)KIIEHHBIE COCTOSHUSI aTOMOB, XapaKTEPUCTUKU
COCTOSIHUHN. DHEPTeTUUECKUE TTEPEXOIBI.
CrexTpsl MOJIEKYIT; UX 0COOEHHOCTH. CXEMBI 3JIEKTPOHHBIX YPOBHEH MOJICKYIIBI.
CymHocTs abcopOrmonHoro Metoaa. LBer u cekrp.
CBs13b XMMHUYECKOH CTPYKTYPBI COEIMHEHUS C a0COPOIIMOHHBIM CIIEKTPOM.
CriocoObI mostyueHusi OKpalIeHHbIX COSAMHEHUI.
DoToMETpUYECKUE AaHATTUTUUECKHUE PeareHThl, TPeOOBaHUS K HUM.
OYHKIMOHATBHBINA aHAIIN3 110 KOJIEOATETLHBIM U JIEKTPOHHBIM CIIEKTPAM.
OObenHEHHBIM 3aKOH cBeTonoriomenus byrepa-Jlambepra — bepa. OTkjoHEHHS OT
3aKOHA, UX MIPUYUHBI.
OnTHyeckast IIOTHOCTh U CBETOMPOINYCKAHUE, CBSA3b MEXKIY HUMHU.
Koaddunment nornomienus ceera 1 K03(QGUIMEHT NOTalIeHUS — MOJIIPHBIA U yACTbHBIN.
CBs3b MEXIYy MOJSPHBIM KOA(DPHUIIMEHTOM MorameHuss U Kod()PHUIIMEHTOM MOTJIONICHUS
CBeTa.
[TonsiTe 06 UCTUHHOM U KKYIIEMCSI MOJIIPHOM KO3 (PHUITUEHTE TOTIIOMICHHUS.
AHaTUTHYECKHE BO3MOXXHOCTH M METPOJOTHYECKHE XaPAKTEPUCTUKH (OTOMETPHUUECKUX
METOJIOB aHAJN3A.
OcCHOBHBIE Y3JIbI U OOIIUI MPUHIUIT PAOOTHI TPUOOPOB a0COPOLIMOHHOM CIIEKTPOCKOIINH.
N3mepenne BRICOKMX, HU3KUX ONTHYECKHUX ITOTHOCTEH (AuddepeHnnanbHbIii METO).
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19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

30)

31)

32)
33)

34)
35)
36)
37)
38)
39)
40)

41)
42)

43)

44)
45)

AHaa13 MHOTOKOMITOHEHTHBIX CHCTEM METOZ0M aOCOPOLIMOHHON CIIEKTPOCKOIUH.

Crioco6b! onpeieNeHHst KOHIIGHTPALUU BEIECTB B a0COPOIIMOHHON CIIEKTPOCKOIHH.
DoToMETpUYECKUE AaHATTUTUUECKHIE PeareHThl; TpeOOBaHUS K HUM.

PacueT onTuyeckoi MIOTHOCTH U CBETOIIPOIYCKAHUS PACTBOPA.

Pacuér xoaddummenTa nornomeHus cBeta U KodGPuIMeHTa morameHus.

BusyanbHast KOTOpUMETPHSL: ONpeAeTICHHE, CYyTh METO/Ia.

VYcnoBus npoBeieHUs] BU3YAJIbHBIX KOJOPUMETPUUECKUX UCCIEI0BAaHUM.

OmnpeneneHre KOHIIEHTPAIIMH BELIECTBA METOIOM CTAaHIAPTHBIX CEPHiA.

Omnpenenenne KOHIEHTPAMU BEIIECTBA METOIOM YPaBHUBAHUS OKPACOK.

OmnpezneneHne KOHIIEHTPAILIMH BELIECTBA METOIOM pa30aBiICHHS.

CymHOCTh METO/1a, OCHOBHBIE 3TaIbl MPOBEACHUS (POTOMETPUUECKOTO aHATTN3aJOCTOMHCTBA
U HEJJOCTaTKH METO/Ia.

Bre16op ycnoBuit (horomeTprueckoro ompeneiacHus (BbIOOp (POTOMETPUYECKON pEakiuu,
AHATUTUYECKON JJTUHBI BOJTHBI, KOHIIEHTPAIMU PACTBOPA M TOJIIMHBI TOTJIOMIAIOIIETO CIIOs,
HCIIOJIb30BaHUE PACTBOPA CPABHEHUS).

OmnpeneneHre KOHIIEHTPAIMU BELIECTBA: METOJOM TI'PaIyMpPOBOYHOIO TpaduKka, METOAOM
OJIHOTO CTaHJapTa, M0 MOJIAPHOMY (WJIH yAETbHOMY) KO3 (PHUITMEHTY TOTaIIeHUsI, METOJIOM
N00aBOK.

OmnpeneneHne KOHIEHTPAlMM HECKOJbKHUX BELIECTB MPU HX COBMECTHOM IPUCYTCTBUU:
(doTomMeTpUUECKHI aHAIN3 JIBYXKOMIIOHEHTHBIX CMECEH.

Bbruncnenne MonspHOro ko3(p@UIMEHTa TMOIJIOMEHNs MHUHUMAJIbHOW KOHIIEHTpAIUU
KOMITOHEHTa

Pacyer koHIIEHTpaLIMK ONpeAEIIeMOro KOMIIOHEHTa METO/IOM J100aBOK

Pacuer KOHLIEHTpAIMH 110 U3BECTHOW BEIMYMHE MOJIIPHOTO K03(pPULIMEHTa TOTJIOMICHHS.
Pacuer conep>kaHus 371€eMEHTOB IIPU COBMECTHOM IPUCYTCTBHH.

Pacyet KOHCTaHTBI JUCCOIUAIINN HHIUKATOPA.

CymHoCTh cieKTpo(hOTOMETPUYECKOTO METOA, JOCTOMHCTBA U HEJOCTATKH.

[orpemHocTH CIEKTPOPOTOMETPUIECKOTO aHAIH3a, UX MIPUPOJIA, YCTPAHEHHE.
[Ipumenenne  MeTroma s HUCCIENOBaHUS  peakiuil  (KomIuiekcooOpa3oBaHMUs,
IPOTOJIMTUYECKUX, arperaliu), COMPOBOKAAIOLINXCS H3MEHEHUEM CIIEKTPOB MOTJIOLICHHUS.
CnexTpooTOMETPUIECKUN aHATTU3 IBYXKOMITOHEHTHBIX CMECEH.
CriekTpo(hOTOMETpHUECKOE OMNpeesieHHe KOHLEHTPAMH METOAOM TIPaayHpOBOYHOTO
rpaduka.

CriekTpooTOMETpHUECKOE OMpeaesieHHe KOHIEHTpauuu: MudQepeHIHaIbHBIM METOI0M,
METOJIOM 00aBOK, METOJJOM CTaHAAPTOB,

CriekTpo(h0TOMETPHUECKOE OTIPEJICIEHUE BELIECTB B IPUCYTCTBUH ITPUMECEH.
CnexTpodoTOMETPUIECKOE ONPECICHHE 0 METOAY AJICHa.

Tema 4. XpomaTorpaduueckue MeTOAbl AHAJIN3A
3anstue Ne 28. OcHoBbl XpoMaTorpagpuu (3 4).
Bomnpocsl k Teme:
CymHocTh XpoMaTorpaduyeckiux METOI0OB aHAIN3A.
[ToHsiTHE O MOABMKHOM M HEMOIBYXKHOMU (Da3ax.
Knaccudukanuss METOJIOB 1O arperaTHOMY COCTOSIHUIO TIOJIBHYKHOW M HEMOJBIKHOM (a3,
110 MEXAHU3MY Pa3AeJICHHUs], 10 TEXHUKE BBIITOJIHEHMS.
Metox abCcomOTHOM KamuOPOBKH.
Meto BHYTpEHHEN HOpMaIU3aluu
Mertoz BHYTpEHHETO CTaHAAPTA.
KonuyecTBeHHbIE XapaKTEPUCTUKH Pa3/IeICHNUS.
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8)

DAl S

4)

Penrenyre TUMIOBEIX 3a1a4

3ansaTie Ne 29. Pacuersl B XpomaTorpadpuyeckux MeToaax anajausa (3 4)
Bonpocsl k Teme:
KauecTBeHHBIE XapaKTEPUCTUKH XpOMaTOrpapruecKoro mporecca.
Pacuer BpeMeHM yepKUBaHUS U yAEPKUBAEMOT0 00beMa.
Pacuér xorddurmenTa eMKOCTH KOJOHKH.
Pacuér OTHOCHUTENIBHON CKOPOCTH IIEPEMELIEHUS KOMIIOHEHTOB B TOHKOM CJIO€.
Penrenve TUIOBEIX 3a1ad.

3ansaTue Ne 30. KosutokBuyMm no reme xpomarorpaguueckue MeToabl anaausa (3 4).
Bomnpockl K KOJUIOKBHYMY:
CymHocTh  XpoMmaTorpadMyecKuX METOJOB aHaim3a. [loHATHE O TOJIBWXKHOHW U
HETOJIBIKHOM (pazax.
Knaccudukanus xpomatorpadguueckux METOAOB 10 arperaTHOMY COCTOSTHUIO MOJABHKHOM U
HETOJIBIKHOM (Da3, Mo MEXaHU3MY pa3JIeICHHUs, IO TEXHUKE BHITIOTHCHHUS.
["azoBas xpomarorpadus. CopOEHTHI M1 HOCUTEH, TPeOOBAHUS K HUM.
MexaHu3M pa3zieJIeHusI BEIECTBA B Ta30BOM XpoMarorpaduu.
O6nacTunpuMeHeHus Ta30BOi XpomaTorpaduu.
OCHOBHBIE TEOPETHUECKHUE IOAXOMABI: TEOPUS TEOPETHMUECKUX TAapEIOK M KHHETHYECKas
TEOpHUS.
OcCHOBHBIE TapaMETPbl XPOMATOTPAMMBI.
JKunkoctrast xpomatorpadus. Bumbl ;kuikocTHON XpoMartorpadum.
[IpeumynecTBaBHICOKOA P PEKTUBHOM KUAKOCTHON XpoMaTorpadpun (BOXKX).
VYcnoBus nposeieHUs: XpoMaTorpadpuyeckoro aHaau3a.
KayecTBeHHBIH M KOJMUYECTBEHHBIH XpomaTorpaduueckuii aHamu3. Meton abcomOTHON
KaJTUOpOBKU, TPUMEHEHHE OTHOCUTENIBHBIX TIONMPABOYHBIX KOI(PPHUIMEHTOB, METOJ]
BHYTPEHHEN HOpMaJu3aliu, METO]] BHYTPEHHETO CTaHAapTa.

Tema 5. Kunernueckue MeTObl aHAIH3A
3ansaTie Ne 31. OcHOBHBIE NPHEeMbl KHHETHYECKUX MeTOA0B aHaau3a (3 4).
Bonpocsl k Teme:

MeToq TaHI€HCOB.

Metox pukcHupOBaHHOTO BpEMEHH.

Metona pukcupoBaHHON KOHIIEHTPAITUH.

Meton 100aBOK.

Merto KaTaTMMETPUUECKOTO TUTPOBAHUS

Pemrenue THNoBBIX 3a4a4.

3ansatue Ne 32. Ko/1okBMYM 10 TeMe KHHETHYECKHE MeTOAbI aHaau3a (3 ).
Bonpocekl K KOJJIOKBHYMY:
CYH_IHOCTI: KHHCTHYCCKHUX MCTOOOB.
Karanutuueckuidi ¥  HEKaTAIUTUYECKUH  BapUaHThl KMHETHYECKHMX METOJAOB; HX
YYBCTBUTCIIbHOCTDb U CCIICKTUBHOCTD.
Tunel MCHONMB3yeMbIX KATATUTUYECKHMX U HEKAaTATMTUYECKUX pPEaKIHi: OKHCICHHS-
BOCCTaHOBJICHUA, 06MeHa JIMTaHAOB B  KOMIUJICKCAxX, IIPCBPAIICHHUA OpPTraHUYCCKUX
coenuHeHuH, poToxuMuiecke u hepMeHTaTUBHbBIE PEAKIIUH.
Crioco0b! onpeseneHnss KOHIEHTPAIlMM 1O JaHHBIM KHMHETUYECKUX u3MepeHuil. [Tpumepst
MPAKTUYECKOT0 MPUMEHEHUS.
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7. JABOPATOPHBIE PABOTbDI, IPAKTUKYMBbI
Paznen 1. O0mue TeopeTnyecKHe OCHOBbI AHAJIUTHYECKOH XUMHMHU. XHMHYECKHE

METOAbI AaHAJIN3a

S

10.

1.

Tema 1. BBenenne B npeamMeT aHAJTUTHYECKAST XUMHUS.
JlaGoparopuas padora Ne 1. IlpueMbl padoThbl ¢ XUMHYECKOH MepHOil mocynoi (4 4).
Hean pa6oTbI:
OtpaboTaTh HaBBIKH PA0OTHI C XUMHUYECKOW MEPHOM IMOCY/ION: MEpHBIC KOJOBI, MUIETKH,
OIOpeTKH.
HayuuThcs kanubpoBaTh MEPHYIO MTOCYY.
Coaepixanue padoThbI:
[TomyuuB y npenoaBaress 3ajaHie U 03HAKOMUBIINCH C METOJIUKON pabOThl C XUMUYECKOM
MEPHOH TOCYI0 OTpaboTaTh HABBIKA HATIOJHEHHS] MEPHOTO COCY/a >KUIKOCTHIO TOYHO 0
METKH.
OnpenenuTh UCTUHHYIO BMECTUMOCTD IMUIIETKH U OIOPETKU KATHOPOBaHUEM.
Pe3yabTarsl gadopaTtopHoii padorpl: OTYET MpEeaOCTaBISETCS B MUCBbMEHHOM BHUJIE U
JOJKEH COACpkaTh KPAaTKOE OMHCAHHWE Xo0Ja pabOoThl, pacUeTHYIO YacTh M BBIBOJBI IO
pabore.
B pe3ynbrare BeinonHeHHUs 1a00paTOPHON pabOTHI CTYACHT JOKEH:
3uatb: OCHOBHBIC TPaBWJIA TEXHUKH OE30MAaCHOCTH M TIpaBUja pabOThl CO CTEKJISTHHON
MOCY/I0M.
Ymerb: KanubpoBaTe MEpHYIO TTOCYTY.
Baaners: TeXHUKON BBINOJIHEHUS OCHOBHBIX aHATUTUYECKUX ONEpPAlUi MPU Ka4€CTBEHHOM
Y KOJIMYECTBEHHOM aHAJIN3€ BELIECTBA.
Bonpocsl k Teme:

. Kakue npaBuia TexHuKH 6€30MaCHOCTH ClelyeT COOII0IaTh B XUMUYECKUX J1a00paTopusx 10

Ha4dalia, BO BpCMs IMPOBCACHU U 110 OKOHYAHUU E)KCHepI/IMeHTa?

. [IpaBuna paboThI ¢ KUCIOTaMHU: 3alIUTHBIE CPEACTBA, KaK HY)KHO paboTaTh, 4TOOBI N30€KaTh

HECYACTHBIX CIIy4aeB, ACHCTBUS B CIIydae MPOJIMBA KUCIOTHI, 0KOTOB (BUIbI XUMUYECKHIX
0’KOTOB), MEPBI OKa3aHUS MTEPBOM MOMOIITH.

. IlpaBuna paGoThl CO CTEKISIHHOM MOCYI0M: KaK MPaBWIIbHO 00pamaThCs CO CTEKISTHHOM

MOCY/10#, 4TOOBI ee HEe pa30UTh U U30ekKaTh TTOPE30B, BUIBI KPOBOTCUCHUM U MEPhI OKa3aHUS
[IEPBOM IIOMOIIH.

. IIpaBuia paboTHI C 3JEKTPUUECKUMHU TPUOOPAMHU: 3aIUTA OT HOPAKEHUS FITEKTPUUECKUM

TOKOM, TpaBHJIa OOPAIIEHUS C HIEKTPOHATrPEBATEIbHBIMH TPUOOPAMH.

. Kak xnaccuduuupyrorcst XuMudeckie peakTUBBI 10 CTerneHn YucToThl? Kakue ycioBHbIe

0003HaYCHHSI PUMEHSIOTCS ISl 3TOT0?
KakoBbl o0miue rnpaBuia NpUroTOBIECHUS U XpaHEHUS PacTBOPOB B Jabopatopun?

. Uto Takoe QMCTWIIMpOBaHHAs M OuAMCTIILIMpoBaHHAs Boja? Kak oHa mosyuaercs W Kak

KOHTPOJIMPYETCS €€ Ka4eCTBO?
UYro Takoe nepexkpuctaumzanus? s uero 1 kak oHa BBIIOJIHAETCS?

. KakoBo Ha3HaueHWe MOIOIMUX CPEACTB s JabopaTopHod mocynbl? Kakuwe pernenTs

MOIOIIIUX CMECEH Bbl MOKETE PUBECTU?

B kakux caywasx cleayeT HCIOJb30BaTh: a) OIOPETKY CO CTEKISHHBIM KpaHOM; O)
MHUKpPOOIOpeTKy?

B ueMm coctout cymHocTh KanubpoBaHus MepHO# mocyapl? C KaKou 1ebIo 3TO AenaeTcs?

Tema 2. MeToabl pa3jesieHUs] U KOHIHEHTPUPOBAHMUS BeLIECTB B AHAJIMTHYECKON
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XHMHUH.
JlabopaTopHasi padora Ne 2. OTaelieHue xeje3a 0T MATHHA ocazkaeHueM (4 4).
Lean padoThi:
. OTpaboTaTh TEXHUKY OCAXJIECHUS HOHOB U3 PacTBOpA.
. HayuuTbcs GuiabTpoBaTh 1 MPOMBIBATH OCAIKU.
Coaepixanue padoThbI:
1. IMonyuuB y mpenonaBarelns 3aaHue MPOBECTH OTAeseHre HoHOB kene3a (1) or maraus u3
aHaJIM3UpyeMoro pactBopa. [IpoBepuTh NOJHOTY OCaXAECHNUS.
2. OtdunbTpoBaTh U MPOMBITH OCAIOK.
PesyabTaTsl JabopaTopHoi padorei: OTYET NpPENOCTaBISIETCS B MMCbMEHHOM BUJE U
JOJIKEH CO/Iep KaTh KpaTKOe OMMCaHue X0/1a paboThl M BBIBOABI IO padoTe.
B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
3HaTh: YCIIOBUS OCaKIECHUU KPYMHOKPUCTAJUIMYECKUX U aMOpP(HBIX 0caakoB.OCHOBHBIE
METO/Ibl BBIACIIEHUS, Pa3/I€JICHUs] U KOHLIEHTPUPOBAHHUSI BEILIECTB.
Ywmern:IlonbuparsMaTepuansl, IOCyAy U NPUCIOCOOIeHUs A1 QUIBTPOBAHUS OCATKOB.
Baaners: TeXHUKON BBINOJIHEHUS OCHOBHBIX aHAJTUTUYECKUX ONEPAlUi MPU Ka4€CTBEHHOM
Y KOJIMYECTBEHHOM aHAJIN3€ BELIECTBA.
Bonpocsl k Teme:
1. Kakue ycnmoBusi cieayer coOnonaTh MpU  OCAXKACHUU KPYMHOKPUCTAJUIMUECKUX U
amMopdHBIX ocagkoB? B yeMm paznnyne ycaoBUN U YeM OHO BBI3BAHO?
2. Kakue marepuabl, Mocyay U IPUCIIOCOOICHUS UCTIONB3YIOT AJis (PUIBTPOBAHUS OCATKOB?
3. B kakux ciy4asx He cienyeT NMpUMEHATh OymaxkHble GuiabTphl? UTO TOr/Aa MCIOIB3YIOT
TSt GUIBTPOBAHUS?
4. Yro Takoe ¢punbpTpoBanue ¢ nojorpeBom? Kak ero npakTu4ecku BIOIHSIOT?

N —

Tema 2. T'eTeporeHHble paBHOBeCHsI B CHCTeMe OCaJOK-HACBHIIIEHHBIH PpacTBOp
MaJIOPACTBOPUMOI0 JJIEKTPOJMTA U UX POJb B aHAJIUTHYECKOH XxumMuHu. KayecTBeHHbINH
aHaJIu3.

JlaGoparopnas padora Ne 3 (4 u).

A. I'eTeporeHHble paBHOBeCHS

Lean padoThi:

1. U3yuuTh ycnoBus oOpa3oBaHMs OCaIKOB MaJOPACTBOPUMBIX CUIIBHBIX AJIEKTPOJIUTOB.
Hayuutbcst nEpeBOAUTH OJHU MAJIOPACTBOPUMBIX JIEKTPOIUTOB B APYTHE.

3. U3yuuTh BIUSHHUE MOCTOPOHHUX 3JJIEKTPOJIUTOB HAa PACTBOPUMOCTH MaJIOPACTBOPUMBIX
CUJIBHBIX 3JIEKTPOJIUTOB.

4. W3yunThb BIUSHUE Ppa3IUYHBIX (PAKTOPOB Ha TOIHOTY OCAXKACHUS OCAIKOB U UX
pacTBOpEHHE.

Coaep:xanue padoThbI:

1. H3yuuth ycnoBusi 00pa3oBaHUs OcCaaKa XJIOpHAAa CBUHIA. [IpOBEpUTH MOJHOTY OCaKIECHUS
MOHOB. M3yunTh BIMSHUE OJHOMMEHHBIX HOHOB Ha PAacCTBOPUMOCTb OOpa30BaBILEroCs
ocaaka. PaccMoTpeTh npoTeKkaHne KOHKYPUPYIOIINX PEaKIUM.

2. PaccMoTpeTh BIIMSHHE OJHOMMEHHBIX (IaBeieBass KUCIOTa) U UHAHNPPEPEHTHHIX HOHOB
(YKCyCHasl KUCJIOTa) Ha PACTBOPUMOCTB OCaJIKa OKcagaTa KaabIlusl.

3. PaccmoTpeTh 3aBUCHMOCTh PaCTBOPUMOCTH OCaIKOB Cyibduaa menu (II) u cynppuaa xenesa
(IT) B consHOM KUCIOTE OT MPOU3BEICHUS PACTBOPUMOCTH JAHHBIX COCTUHEHUI.

Bonpocsl k Teme:

1. B kakux ciydasx M TIOYEMY MPH THUIPOJU3E COJIEH CIa0bIX OCHOBaHUN OOpPa3yrOTCS
ocHOBHbIe cosn? [IpuBennuTe npuMepsl.

2. Kaxoe u3 BemectB Fe(OH), unu Fe(OH); nmeeT 60bITyI0 pacCTBOPUMOCTD MPU OHOM M TOU
e TeMIleparype.
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Kax moiusier Ha pactBopuMocTs BaCO3 nobaBineHue B pacTBOp COAbI?

4. CpaBHUTE pacTBOpPUMOCThH Cyib(ara Oapus B uyuctoil Boge u B 0,2 M pactBope HUTpaTa
kanus. OTBET MOATBEPAUTE PACUETAMH C yU€TOM MOHHOM CHJIBI PACTBOPOB.

5. Hcnonb3ysd 3HaueHUs CTAHJAPTHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIOTEHIUAJIOB,

o0CyauTe BO3MOXKHOCTb 00pa30BaHMs OCAaJKOB IPH CIMBAaHUHM PACTBOPOB XJOpHJA XKeje3a

(II) u cynbdpuna kanus u ero coctaB. OTBET MOATBEPANUTE YPABHEHUSIMH PEAKIIUMA.

b. DkcnepuMeHTajlbHOEe 000CHOBAHME KHCJIOTHO-IIET0YHON KjIaccH(PUKALMI
KATHOHOB B CHCTEMATHY€CKOM aHaJIu3e.
Hean pa6oTbI:

3aKkpenuTh KaUeCTBEHHbBIE PEAKIIUHU HA KATHOHBI |- 6 aHATUTUYECKUX TPYIII.

OCMEBICIIUTD BO3MOXHYIO CXCMY pPas3sACICHUSA KATUOHOB KHCJIOTHO-IICIOYHBIM MCETOAOM C

UCIIOJIb30BaHUEM TPYIIOBBIX PEaKTHBOB.

Coaepixanue padoThbI:

Paspennts katnonsl Na', K, NH4', Ag’, Pb?", Ca** Ba’", Mg**, Zn*', AI**, Cr*¥, Fe?', Fe*',

Mn?*, Ni?*, Co?", Cu*" nHa aHanuTHYeckue TPYNIBI MO OTHOMIEHHMIO K KMCIOTAM (CONSHOW W

CEpHOI) U OCHOBaHUSAM (THAPOKCUIAM HATPHsI, Kausi, aMMOHUS).

Bonpocsl k Teme:

1. JlaiiTe ompeneneHusl CIAEAYIOMUM TEpMUHAM: KAa4eCTBEHHBIM aHaIu3, aHaJUTHYECKas
PEaKIHs,IPYINIoOBOH M cHenu(pUUecKrii pPeaKkTUBBLYYBCTBUTEIBHOCTh PEAKIMU, Tpee
0oOHapy>XeHUs, TPOOHBIN U CUCTEMATUYECKUMA XO/1 aHAJTN3a.

2. llpuBenure OIIpeneIIeHUs MTOHATUN:METO/BI u CIIOCOOBI Ka4yeCTBEHHOI'O
aHaJIN3a;[IPOOUPOYHBIE U KaleJIbHbIe PEAKIINH;MOKPBII U CyX0il METO/bl aHAIIN3A.

N —

3. B dem 3akirodaeTcsi CylHoCTh APOOHOTO M CHCTEMaTHYEeCKOTo aHamm3a?
4. CdopmynupyiiTe 3a1a41 Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO aHAJIN3a.
5. Kakne maccel © 0O0BEMBI aHANM3HPYEMBIX BEIIECTB COOTBETCTBYIOT MAaKpo-, MUKpPO- U

MOJTYMUKPOAHAIIU3Y?
6. B uéM 3axirouaeTcs CyTh «CyXOro METOJa aHaIu3a»?
7. Tlepeuncnure pazIuyHbIE THUIBI AHAIUTHYECKUX KIacCH(HUKAIMN KaTHOHOB, CACIANTE HMX
CPaBHUTEJIbHBII aHAJIN3.
Ha ueM ocHOBaHa KHCIOTHO-OCHOBHAsI Ki1accU(UKALHsI KATHOHOB?
. Kaxwue rpynmnsl annonoB Bl 3naete? Ha uém ocHOBaHa Ux KinaccupuKarms?
10. C momompl0 KakKuX  YpaBHEHUUA XHMHUYECKOW pPEaKIUy AHAIU3UPOBAIA HEW3BECTHBIN
obpa3zer?
Pe3yabTaThl JadopaTopHoil padorsi: OTYET MPEAOCTABISAECTCS B MMCbMEHHOM BUJIE U
JOJIKEH CO/IeP KaTh KPaTKOE OMMCAaHUE X0/1a pabOTHI M BBIBOBI IO paboTe.
B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:
3uarpb: [IpuHUMNBI KauyecTBEHHOro aHainu3a. KauecTBeHHBIM aHalnW3 OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEILECTB.
Ymetb:IIporno3upoBaTrh pe3yabTaTbl XMMUYECKOTO aHaIU3a, Ha OCHOBE TEOPETHUUYECKHUX
3HAHWM.
Baaners: TeXHUKON BBIOJIHEHUS OCHOBHBIX aHATUTUYECKUX ONEpPAlUi MPU Ka4€CTBEHHOM
aHaJIu3€e BEILECTBA.

\© %

JlaGoparopHnas padora Ne 4Ananu3 cmecn katuoHoB I-I11 anamuTudeckux rpynnm (4 4).
Hean pa6oTbi:

®dopma 33u3 75



MMUHHUCTEPCTBO HAYKH U BhICIIEro oopa3oBanust PO

. . Dopma
Y IIbSHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma IHUCIUTTAHBI

1. IlpoBectn aHamM3 KOHTPOJBLHOIO pacTBOpa coiepskamiero katuoHbl I-1II ananmuTHyeckux

CPYIIIL.

2. Pa3BuBarTh JIOTMYECKOE MBIIUICHHE.
Coaepixanue padoThbI:
[Ipenaputenbubie ucnbiTanus (Onpenenenue pH pactBopa. [IpoBepka oTHOIIEHHS OCaaKa K
KHCJIOTaM U IIeJI0YaMm).
Hpo6usrit ananmu3 (OnpeneneHne HOHOB aMMOHMS, KUl U HATPHS)
CucremaTu4ecKuil aHaIN3:
Ocaxnenue xyiopu0B KaTuoHOB III rpymmsl.
O6napyxenue noHoB Pb?" u ynanenue PbCly.
O6Hapyxerne Hg,?".
OGuapyxenue Ag'.
Otnenenne katnoHoB Il rpynms ot 1.
AHanu3 katnoHos II rpynmnel.
O6HapyxeHue u oTaeneHue Ba®",
O6HapyskeHue 1 oTenenue Sre'.
O6Hapyxenne Ca*".
PesyabraTsl 1abopaTopHoii padorbl: OTYEeT NpPEeNOCTaBISAETCS B MUCBMEHHOM BHUJIE U
JOJIKEH CO/Iep KaTh KpaTKOe OMMCaHue X0/1a paboThl ¥ BBIBOABI IO paboTe.
B pesynbrare BeinonHeHHUS 1a00PaTOPHOIN pabOTHI CTYACHT JOKEH:
3HaTh: OCHOBBI IPOOHOTO U CUCTEMATHYECKOT0 KaYeCTBEHHOT'O aHAJIN3A.
Ymerb:lIpoBoauTe pasneneHue KaTHOHOB M AHUOHOB XUMHUYECKUMH  METOJAMH.
[Tporuo3upoBaTh pe3ynbTaThl XUMUYECKOTO aHAIN3a, HA OCHOBE TEOPETHUECKUX 3HAHUM.
Baaners: TeXHUKOW BBINOJIHEHUS OCHOBHBIX aHATUTUYECKUX ONEPAlMi MPU Ka4€CTBEHHOM
aHaJIM3€ BEIleCTBa.
Bonpocsl k Teme:

1. Tlouemy nepen oTkpbITHEM KaTHOHA K™ HE0OX0qMMO yaanuTs katnod NHa™ ?

2. llpu geiicTBUM rPyNIIOBOIO PEAKTHBA HA KATHOHBI BTOPOM TPYIIIBI MOTYYar0TCS OCAIKU —
xjopuasl cooTBercTByromux katnoHoB AgCl, HgoCly, PbClh. KakoBa pacTBOpUMOCTB
XJIOPUOB B BOJIE U KaK 3TO UCIOJIB3YETCsl B aHaIu3e?

Kakyio posb BBIOJNHSET a30THAsT KUCJIOTa MPU OTKPBITUU KaTHOHaA cepedpa?
4. Kakum 00pa3oM MOXHO OTAETUTH 0CaJO0K CEPHOKUCIIOTO 0apusi OT APYTUX CEPHOKUCITBIX

COJIEl KAaTUOHOB TpeThel rpynnbl? Hanuimre ypaBHEHUS peakiuid.

(O8]

JlaGoparopHasi padora Ne 5. Anaau3 cmecu katuoHoB 1V, V, VI anaaurudyeckux
rpynn (4 4).
Lean padoThi:
1. IlpoBecTu aHamu3 KOHTPOJIBHOTO pacTBOpa, coieprkaiiero kaTuonsl [V-VI aHanutnueckux
rpym.
2. Pa3BuBaTh JOrM4YECKOE MBILUIECHHUE.
Conep:xxanue padoThbI:
1. HpoOueii anamus. (O6napyxkenue wuonoB Fe (III). OoOnapyxenue wuonoB Fe (II).
Oo6napyxenue nonos Cu(Il).
2. CucremaTH4eCcKui aHATU3:
1. Ornenenue katnoHoB [V rpynisl.
2. Amnanu3s pactBopa, cojaepskariero nonsl [V rpynmsl. (oj taroi!).
3. Pasnmenenue V u VI ananmuruueckux rpymi. (o Tsroi!).
4. Amnanu3 pacTBOpa, COAECPHKAIIETO KATUOHBI V TPYIIIHI.
a) O6napyxenue Fe* u Fe’" - nonos.
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6) O6HapykeHne HOHOB Mn?".

B) OGHapy>xeHue u oraeneHre HoHoB cypbMsl (111 u V).

r) O6Hapyxenue HoHoB Mg?".

1) O6Hapykenue HoHoB Bi’".

5. AHanu3 aMMHA4YHOIO pacTBOpa 2, CoAepKaliero KaTuoHsl VI rpymisbl.

a) Otzenenue u obHapyxenue nonos Cu>* u Hg?".

0) AHamu3 pacTBOpa, MOJYYEHHOTO TIOCIIE OT/IENIeHHs ocanka 5 cynbhumoB meau u prytu (I1).
PesynabraTsl 1abopaTopHoil padorbl: OTYET NpPENOCTaBISAETCS B MUCBMEHHOM BHUIE U
JOJIKEH CO/IepP KaTh KpaTKOe OMMCaHUE X0/1a paboThl M BBIBOABI IO paboTe.

B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
3HaTh: OCHOBBI IPOOHOTO U CUCTEMATHYECKOT0 KaYeCTBEHHOT'O aHAJIN3A.
YMmerb:[IpoBonuTh pasneneHHe KATHUOHOB M AHUOHOB XHUMHUYECKUMH  METOJaMH.

[Tporuo3upoBaTh pe3ynbTaThl XUMUYECKOTO aHAIN3a, HA OCHOBE TEOPETHUECKUX 3HAHUM.

2.

—

2.
3.

Baaners: TeXHUKOW BBINOJIHEHUS OCHOBHBIX aHAJTUTUYECKUX ONEPAlUi MPU Ka4€CTBEHHOM
aHaJIM3€ BEIleCTBa.

Bonpocsl k Teme:
Kakue sBnenust npoucxomar, ecau cMmech conelr ZnClp, AICl; 1 MnCly o6paborare M30BITKOM
mieno4u?
MOXHO i OOHApYKMTh COOTBETCTBYIOIIMMH peaKimsaMH M Kkak katuonsl K, Fe** u CN B
pactBope komruiekcHo com K4[Fe(CN)g]? Hanummre ypaBHEHUS! XUMHUUECKUAX PEAKIIUM.
MoXHO JM OTAeNuTh Apyr oT apyra katmonel Cu®®, Hg?", Ni** m Co’"? Hamummure
YpaBHEHUs PEaKLIUiA.
KakuMm croco6oM MOkHO pasaenuts aHuoHsl SO42, POs*, CI' u  NO* ? Hanummre
YpaBHEHUs PEaKLIUiA.
Kak MoxHO OTKpBITh aHHOH COs* B mpucyrctBuu SO3* u POs*? Hanmumure ypaBHeHHUs
peaKLHii.

Tema 6. KosimvyecTBeHHbIH anaan3. ' papumerpus.
JlaGoparopnass paGora Ne 6. OmnpenejeHne KpPUCTAJUIM3ANUOHHON BOIbI B
KpHCTAJULIOTHApPaTe XJopuaa dapus (4 4).
Lean padoThi:
OTtpaboTaTh HaBBIKH I'PABUMETPHUUECKOTO aHAIIN3A.
Hayuutbcst OpaTh HaBeCKy aHAJIM3UPYEMOIO BEILIECTBA.
Coaep:xanue padoThbI:
B3situe HaBecku KpuCTauIoruapara xjaopuaa oapus.
BeicymBaHue HaBECKH.
Beruncnenusi.
PesyabTaTsl JadopaTopHoii padoTbl: OTUET NPEJOCTABISAETCS B IUCbMEHHOM BUAE U

JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHuE X0/1a paboThl, paCYETHYIO YacTh U BBIBOJIBI 1O paboTe.

B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
3Harp: CyIIHOCTP TPAaBUMETPUYECKOTO aHAIW3a M OCHOBHBIE ONEpallMM  METOoJa

OCaXKIEHUS. .

Ymerb: [loAroTOBUTH BEHIECTBO K KOJWYECTBEHHOMY aHanu3y I[IpoBoauTh mpolieccsl

pacTBOpEHUs], OCAKACHUS, PUIBTPOBAHUSA U CYILIKH aHAJIM3UPYEMOT'O BEILIECTBA,

BHaHeTb:HaBHKaMI/I BBITIOJTHCHUSA U CXOIOHBIX BI)I‘II/ICJ'ICHI/II\/'I, HUTOI'OBBIX PpacyeToB C

UCIIOJIb30BAaHUEM CTATHCTUYECKOI 00pabOTKH pe3yIbTaTOB KOJMUYECTBEHHOTO aHAIIN3A.

1.

Bonpocsl k Teme:
Knaccudukanms BecoBsix MeTo0B. CyITHOCTh TPaBUMETpUUYECKOT0 aHanmn3a. O0JacTh ero
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12.

13.
14.
15.
16.
17.
18.

MIPUMEHEHHUS.

OcHoBHBIE oOllepanlMM MeToja ocaxaeHus. I[loaroroBka BemiecTBa K KOJIUYECTBEHHOMY
aHanu3y (otbop cpemHed mpoOOBI, TNEPEKPUCTAILIM3AIMSA, BBHIOOP BEITUYMHBI HABECKH).
PacTBOopeHne aHaIM3MpyeEMOro BEIECTBaA.

Ot kakux (aKTOPOB 3aBUCSAT pa3Mep U YUCIIO YaCTHI[ OcaaKa?

Chopmynupyiite ycinoBus 00pa3oBaHUs M pACTBOPEHUS 0CATIKA.

Ocaxpaenue (BIOOp ocaauTens, pacueT oobeMa ocaauTens). Kak mpoBoasT BEIOOP
OCaJIUTENIs B TPAaBUMETPUUYECKOM METO/I€ aHanu3a?

Yrto Takoe rpaBUMETpHUECKUI (haKTOp M KaK OH PaCCUUTHIBACTCS?

[epeuncaure TpebOBaHMS, IPEIBSBIIIEMBbIC K OCAXKIAEMON U IpaBUMETpHUECKOM hopmam?
YeM OTINYAIOTCS YCIOBUS OCAKICHUS KPUCTAIUIMYECKUX OCATKOB OT aMOPHBIX?

Kak Bnusier 0of1HOMMEHHBIN MOH HA paCTBOPUMOCTb OCaaKa?

Kak BIMSIIOT 3JIEKTPOJIMTHI HA paCTBOPUMOCTH OCaaKa?

Kak 3aBucut pacTBOpUMOCTb MaJOPACTBOPUMOTO COETMHEHUSI OT MIOHHOM CHIIBI pacTBopa’?
[TpuBenute hopmyibl 1151 pacuéra.

OWIBTPOBaHKUE U IPOMBIBAHUE OCAJIKOB. UeM clieIyeT MPOMBIBaTh KPUCTATUIMYECKUE U
aMopdHBIe OCaaKU, YTOOBI H30€KaTh TOTEPh MTPU PACTBOPUMOCTH?

Urto Ttakoe coocaxkienue? Kak MOXHO MpeIOTBPATUTh 3TO siBJIeHUE?

Yro Takoe afacopOIus, OKKIII03Us U MHKIIO3Us? K deMy mpuBOAST 3TH MPOIECChI?

Kak BIHSIFOT KOHKYPUPYIONTHNE XUMHUYECKUE PEaKIIUd HA PACTBOPUMOCTH OCAIKOB?

Kaxk Bnusier TemnepaTypa Ha paCTBOPUMOCTb OCaJIKOB?

[Touemy npu BIENEHUH OCaKa CleayeT n30eratb O0JIBIIOro H30bITKa OCaUTeNs?
BricymmBaHue v MpoKalvBaHUE 0CAIKA.

Tema 7. TuTpuMeTpHUYecKHe METOAbI AHAJIN3A
JlabopaTopHasi paGora Ne 7 (4 u).

A. IlpuroroB/jieHue padoyero pacrpopa Tterpadopara HATPUsi 1 TUTPOBAHHOIO padoyero
pacTBoOpa COJSAHON KHCJIOTHI.

—_—

el

Lean padoThi:

Hayuntbes paccuuThiBaTh TUTP pabodero pacTBopa.

. HayuuTecs cTaHIapTU3UpOBaTh PacTBOPHI

. 3aKpenuTh HAaBBIKU pacueTa U MPUTOTOBIIEHUS PACTBOPOB 3a/laHHOM KOHLIEHTPALMK U HAaBbIKU
TUTPOBAHUS.

Coaepixanue padoThbI:

Pacuer u npuroroBieHue pactBopa Oypsl.
Pacuer u mpUroToBIEHNE TUTPOBAHHOTO PabOUYETro pacTBOPA COJISTHON KUCIIOTHI.
TuTtpoBanue TeTpabopara HaTPUsI PACTBOPOM COJITHOU KHCIIOTHI.
Beruucnenus.
a) CpenHero o0beMa KUCIIOTHI:
0) MonsipHO KOHIIEHTPAIIUU YKBUBAJICHTAa (HOPMAIBHOCTH ) KHCIIOTHI.
B) Tutpa pabouero pacTBopa KUCIOTHI:

b. Onpenesienne KapOOHATHOI KECTKOCTH BOAbI METO0M ALMIMMETPUYECKOr0 TUTPOBAHMS.

1.

Hean padoTbI:

HayuuThcs onpenensate KapOOHATHYIO AKECTKOCTb BOJABI, TUTP paboyero pacTBopa.

2. 3akpenuTh HaBBIKM TUTPOBAHUS U PacyeTa KOHLEHTPALMU ONPEENIIEMOT0 BEIIECTBA.

1.

Coaep:xanue padoThbI:

OtMmeputs 100 M1 aHATU3UPYEMOI BOJIBI (BOIOTIPOBOJTHOM ).
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2. IIpUroTOBHUTH «CBUIETEIbY.
[TpubGaBuTh B aHATH3UPYEMYIO BOY 2-3 KaIlJId pacTBOPa METHIIOBOTO OPAHKEBOTO
4. TurtpoBaHue BOJBI PaOOYHUM PAaCTBOPOM XJIOPOBOJOPOIHON KHCIOTHI JI0 TEpPeXojia JKEITOM
OKpPAaCKH HHIUKATOpPA B OJIETHO-PO3OBYIO.
[ToBTOPUTH TUTpPOBaHUE 2-3 pa3a U U3 CXOIAIINXCS OTCUETOB B3SITh CPEIHEE.
6. Bpruuciute kapooHaTHYIO xecTKocTh (1o 'OCTy) B MMonb Ha | TUTP BOJBI.
Pe3yabTarsl 1aboparopHoii padoTbi: OTUeT NPEeIOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJIKEH CO/IeP KaTh KpaTKOE OMKCAaHUE X0/1a paboThl, paCYETHYIO YacTh U BBIBOJIBI 11O padoTe.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh: OCHOBHBIE TOJOXEHUS TEOPUM pacTBOpoB, CyYIIHOCTH KHCIOTHO-OCHOBHOI'O
TUTPOBAaHUS U OCHOBHBIE omepanuu Merofa. [IpaBmio BbeIOOpa KHCIOTHO-OCHOBHOTO
WHJUKATOpAa.

Ymerb: ['0OTOBUTH U CTaHAAPTU3UPOBATH PACTBOPHI AHAIIUTUYECKUX peareHToB. [IpuMeHsTh
MOJIyYeHHBbIE 3HAHMWS [UJIs aHaliM3a [POMBIIUICHHBIX, TMPUPOJHBIX, OpPraHUYECKUX U
OMOJIOrHYeCKNX 0OBEKTOB.

Baanerb:HaBbikamMy  BBINOJTHEHUST HWCXOJHBIX BBIYMCICHUN, WTOTOBBIX pAacyeToB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:
1. Ha uém ocHoBaHbl 00BEMHBIC MeTONbI aHanu3a? CTaHIapTHBICE W CTaHAAPTHU3UPOBAHHBIC
pactBopbl. J1Jist yero ciaykart nepBUUYHbIE CTaHAApTHI? DUKcaHaI.
2. U3amepurtenpHas nocynaa (0ropeTka, MUIeTka, MepHbIe KOJObI, IUIUHAPHI, MEH3YPKH.
Brruucnenust B TMTpUMETPUUECKOM aHAJIU3E.
4. CymHOCTh KHCJIOTHO-OCHOBHOTO TUTpOBaHUsA. Kakue BemecTBa MOXHO OINPENETUTh C
MOMOILbIO KUCIOTHO-OCHOBHOTO TUTPOBAHUSI?
AUUIUMETPUYECKOE TUTPOBAHUE, CYIIIHOCTh METO/IA.
6. HMHmukatopel  KHUCIOTHO-OCHOBHOTO  TUTpoBaHHUS.  [logbop  KHCIIOTHO-OCHOBHBIX
WHIUKATOPOB.
7. KpuBble KHCIIOTHO-OCHOBHOTO TUTPOBAHHUS.

(98]

e

(98]

e

JlabopaTopnasi padora Ne 8. IlpuroroBienue m cranpaaprusanus 0,1 M pacrBopa
meaouu (4 4).

Hean pa6oTbI:
Hayuutbcss craHgapTH3UpOBaTh pPACTBOPHl METOJOM OTAEIbHBIX HABECOK U METOA0M
MUTIICTUPOBAHUA.

—

2. 3akpenuTh HaBBIKM pacdera pe3ybTaTOB XMMHUECKOTI0 aHAJIN3A.
Coaepixanue padoThbI:
1. IIpuroroBUTH pacTBOP TUAPOKCHIA HATPHUS HE COACPIKAIINI KapOOHAT-HOHBI.
2.  Omnpenenuts €ro TOYHYI0 KOHLIEHTPALMIO TUTPOBAHHBIM PACTBOPOM COJISTHON KHCIIOTHI

3. CranmapTuzanus pacTBOpa TMAPOKCUIA HATPHS IABEJIEBOM KUCIOTOH METOAOM OTAEIbHBIX
HaABE€COK 1 MCTOJIO0M HI/IHGTI/IpOBaHI/I}I
4. Pacuer MOJSIPHOM KOHUEHTPALIMH IIEIOYH.
PesyabTaTsl JadopaTopHoii padoTbl: OTUET NPEJOCTABISAETCS B IUCbMEHHOM BUAE U
JIOJDKEH COJIepKaTh KpaTKOE OMUCaHUe X0/1a paboThl, paCYETHYIO YacTh U BBIBOJIBI 11O paboTe.
B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
3Hath: CyIHOCTh KUCIOTHO-OCHOBHOTO TUTPOBAHMS M OCHOBHBIE OTIEPAIIMHA METO/IA.
Ymerb: CTaHAapTU3UPOBATH PACTBOPBl AHAIUTUYECKUX PEAreéHTOBMETOIOM OTIAEIbHBIX
HAaBECOK M METOJOM IMIIETUPOBaHUA. [IpUMEHSATH TONyYCHHBIC 3HAHWS I aHaIu3a
IPOMBIIIJICHHBIX, IPUPOIHBIX, OPTAaHUYECKHX M OMOJOTMYECKUX OOBEKTOB.
Baanerb:HaBbikaMyu  BBIMTOJTHEHUST HWCXOJHBIX BBIYMCICHUN, WTOTOBBIX pPacyeToOB C
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HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJIMUYECTBEHHOTO aHATN3A.

N —

Bonpocsl k Teme:
AJIKaTuMETpUUECKOE TUTPOBAHUE, CYITHOCTh METO/IA.
Kakue yctaHOBOUHBIE BEIIECTBA UCIIONB3YIOTCA JIs CTAHIAPTU3ALMHU PACTBOpA TUAPOKCHAA
HATpUA
Kak crangaptusupoBaTh pacTBOp IMAPOKCHIA HATPHS IO IIABEIEBOU KHUCIIOTE: a) METOJ0M
MUATIETUPOBAHUS, 0) METOZOM OTACIBbHBIX HaBecOoKk? [IpuBecTr pacueTHbIe POPMYIIHIL.
Kaxko#t Bua umeer kpuBasi TUTPOBAHUSL PacTBOpa THAPOKCHIA HATPUSI PACTBOPOM COJISTHOU
KHCIIOTHI?

Jladoparopnas padora Ne 9. I[IpuroroBiienue OydepHbIX PAaCTBOPOB U OIpele/ieHHe
Oy¢epHoii emxoctH (4 ).
Hean padoTbI:
3aKpenuTh HaBBIKM pacdyeTa U IPUTrOTOBJIEHHS pAaCTBOPOB 33JaHHON KOHIIEHTPALUH.
Hayuutbes cocraBisate OydepHble cMecH C 3aJaHHBIM 3HaueHueM pH u ompenenars
O0ydepHyI0 eMKOCTb.
Conep:xxanue padoThbI:
[TomyuuB y mpenojaBaTesis 3alaHie pacCunuTaTh aOCONIOTHBIE 3HAUEHUSI 00BEMOB UCXOAHBIX
pacTBopoB, Tpedyromuecs Ay npurorosienus 250-100 v OydepHoit cmecH.
[IpuroroBuThs pacTBOpPHI IMAPOKCUAA HATPHs, TMAPOKCHIA aMMOHMS, YKCYCHOM KHUCIJIOTHI,
XJjiopuga aMMOHUH.
[TpuroroButs OydepHbIe pacTBOPHI U ONPEACIUTh 3HaUeHHs pH, MOTy4eHHBIX PacTBOPOB.
Onpenenuth OypepHYIO €eMKOCTD MOJIYIEHHBIX PACTBOPOB IO KUCIIOTE H MIEIIOYH.
Pe3syabTarnl gabopaTtopHoii padorbl: OTYET MPEeAOCTABISETCS B MHUCBbMEHHOM BHUJIE U

JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHUE X0/1a paboThl, paCUETHYIO YacTh U BBIBOJIBI 1O paboTe.

B pesynbrare BeinmonHEHUS 1a00PAaTOPHON pabOTHI CTYACHT JOJKEH:

3nartb: Mexanusm O0ydhepHOTo ASHCTBUS U CITOCOOBI TPUTOTOBJICHHS OY(EepHBIX PACTBOPOB.
YMerb: PaccuuThiBaTh 00bEMBI PEareHTOB, HEOOXOJUMBIX Il IPUTOTOBJICHUS Oy(epHbIX
pacuéroB. PaccuutsiBath OydepHyto EMKOCTh.[I[puMeHATh MOTyYeHHbIEC 3HAHUA I aHAIU3a
MPOMBINUICHHBIX,, TPUPOIHBIX, OPTAHUUYECKUX B OMOJIOTUIECKIX 0OBEKTOB.
Baanerb:MeTonmonorueit BhIOOpa aHATUTHYECKOTO METO/A aHajdnu3a B 3aBUCUMOCTH OT

AHAJIMTHYCCKHUX 3aJa4 U 00bEKTa aHaAIHU3A..

e

Bomnpocsl k Teme:
Matite onpeneneHue noHsITusaM: 0ydepHsiit pacTBop, OydepHas emxocTs. Kak

paccumnthiBaeTcsi pH OydepHbIX pacTBOpOB?

OOBsICHUTE C TOMOIIBI0 XUMUYECKUX YPABHEHUH MEXaHN3M TOAep)KaHHsI HOCTOsTHCTBA pH
npu 100aBICHUM B IPUTOTOBJICHHBIN Oy(epHBIi pacTBOp a) KUCIOTHI; 0) IIET0YH.

Ot xakux ¢akTopoB 3aBUCUT OydepHas eMKocTh Bamiero Oydepa 1) mo kucmore; 2) mo
menoun? Pa3nuuaroTcst M 3TH BeIWYMHBL, nouemy? Ilpennoxure croco0 MOBBIIICHUS
OydepHoii emkocTH Baiero oydepa.

[IpuBenuTe IpUMEpPHI IPYruX KOMIIOHEHTOB, U3 KOTOPBIX MOT ObI OBITH TPUTOTOBIICH
OydepHbIii pacTBOp ¢ TeM ke 3HaueHueM pH, uro u Bami. (CM. KOHCTaHTBI TUCCOITUAITAN
crabbIX 3JIEKTPOIMTOB B CIIPaBOYHBIX Tabumiax.).Kak u nouemy msmensercs pH npu
paszbasiiennu OydepHbIX cMmecen?

Ob6nanaet mu yucras Bojxa OypepusiMu cBoricTBamu? [Touemy?
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6. Moxno nmu npurotoButh 0ydep ¢ pH=5 u3 cmecu aByx coneit NaxCO3; u NaHCO3? Otser
MOJTBEPAUTE PACUCTAMH.

7. Jlnsa kakux 1ieneit roToBsaT OydepHble pacTBOPHI B 1a0OpaTOpHsIX?

8. IlpuBeauTe mpuMepbl HATHYKS U (YHKIIMOHUPOBaHUS OyQepHBIX CUCTEM B IPUPOJIC

JlaGoparopHas padora Ne 10. OnpenesieHue coieps;KaHUA MIEJ0YH U COAbI P UX
COBMECTHOM NPHUCYTCTBUH (4 4).
Lean padoThi:
HayunTbcs TUTpOBaTh CMECh BELIECTB C UCIIOJIB30BAHUEM JIBYX MHAMKATOPOB.
HayuuThcsi paccuuThiBaTh Maccy KaKIOTO0 M3 KOMIIOHEHTOB aHAJIM3UPYyeMOW CMECH IO
pe3ysbTaTtaM aHajln3a
Conep:xxanue padoThbI:
1. Ionyunts OT mpenoaaBarenss KOHTPOJIbHBIA PACTBOpP, COAEp)KAIMN CMECh THMJIPOKCHIA
HaTpHs U KapOOHAT HATPHSI.
2. OTTUTPOBaB KOHTPOJIbHBIN pacTBOp AJs KaXJ0r0 M3 KOMIIOHEHTOB AaHAJIU3UPYEMOM cMecu
paccuuTaTh Maccy.
PesynbTaTsl 1abopaTopHoii padorbl: OTYET NpPEeNOCTABISAETCS B MUCBMEHHOM BHJIE U
JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHUE X0/1a paboThl, paCUETHYIO YacTh U BBIBOJIBI 1O paboTe.
B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
3HaTh: CyIIHOCTh KHCIOTHO-OCHOBHOTO THUTPOBAHMSI M OCHOBHBIE OIEpally METOJa.
[IpaBumna BeIOOpa KUCIOTHO-OCHOBHOTO HHAMKATOPA.
Ymerb: CrangapTU3UpOBaTh  pPACTBOPHl  AHAJUTUYECKUX  peareHToB. [IpuMeHATH
IIOJIyYEHHBbIE 3HAHUS JUIS aHalIW3a IPOMBIIUICHHBIX, IPHUPOJIHBIX, OPraHUYECKUX H
OMOJIOrHYecKX 0OBEKTOB.
Baanerb:HaBplkamMu  BBINIOJIHEHUST MCXOJHBIX BBIUMCIEHHMM, HWTOIOBBIX pacueToB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.
Bonpocsl k Teme:
1. Kakue u3 mepeuncieHHbIX pabouux (cranmaptHbix) pactBopoB: HCI, NaOH, Na,COs,
NaxB407, H2C204 sBRAIOTCS yCTaHOBIEHHBIMH, @ KAKUE — IIPUTOTOBICHHBIMU?
2. Kakoit Bug uMeeT KpuBasi TATPOBAHUS CMECH THAPOKCHIA HATPHUsS U KapOOHaTa HATpus?
3. Tlouemy mpHu TUTPOBaHHMM CMECH THIPOKCHAA HATPHUs W KapOOHATa HATPHs UCIOJIb3YIOTCS
JIBa MHAMKATOpa: METUJIOBBIN OpaH)XeBbIN U (eHOIPTANCHH.

N —

JlaGoparopHas padora Ne 11. OnpenesieHue ypoTponuHa (CTAaHAAPTHBIH MeTO/)
(4 4).
eab padoThl:
1. HayuuTbhcs ompenensiTh COAEpPKAHHE HCCIEAYyeMBIX BEHIECTB METOAOM OOpaTHOTO
TUTPOBAHUS (TUTPOBAHUS IO OCTATKY)
2. 3akpenuTh NPEACTABICHUE O METOJE MCIOJIb30BAaHMS ABYX CTaHIAPTHBIX PAacTBOPOB
— OCHOBHOTO M BCIIOMOTATEJIBHOTO.
Coaepixanue padoThbI:
1. CranmapTuszanus pacTBOpa CEPHOM KUCIOTHI
2. CranjapTu3anys pacTBopa ruApoKcua HaTpus
3. B3aumogeiicTBre ypoTponuHa ¢ cepHOi KucaoTou (5-6 4acoB).
4. TuTpoBaHUE OCTAaTKa CEPHOM KUCIOTHI TUAPOKCUIOM HATpUS.
5. PacyeT MaccoBoii 10711 ypOTPOIIMHA B IIpEnapare Mo pe3yabTaram aHajau3a.
PesyabTaTsl 1abopaTopHoil padorbl: OTYEeT NpPEeNOCTABISAETCS B MUCBMEHHOM BHJIE U
JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHuE X0/1a paboThl, paCUETHYIO YacTh U BBIBOJIBI 1O paboTe.
B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
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3naTh: CymHOCTH MeToJa OOpaTHOrO KHCIOTHO-OCHOBHOTO THUTPOBAHHUS U OCHOBHBIE
OTepal METOJIA.
Ymerb: CraHgapTU3UpOBaTh  pPACTBOPbHl  AHAJUTUYECKUX  peareHToB. [IpuMeHATH
IMOJIYYCHHBIC 3HAaHUWA [Jid aHall3a TMPOMBIIUICHHBIX, TPHPOAHBIX, OPraHUYCCKUX U
OHOJIOTrHYEeCKIX 0OBEKTOB.
BJIa):[eTLIHaBBIKaMI/I BBITIOJTHEHUA U CXOJHBIX BBIHHCHGHHﬁ, HUTOI'OBBIX pacy€ToOB C

HCIIOJIb30BAaHUEM CTAaTUCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.
Bonpocsl k Teme:

CymHOCTh MeTOla TUTPOBAHUS 110 OCTATKY.

Kax npoBoautes ctanmapTu3anus pacTBOpOB TUTpaHTOB. [IpuBecTu npumepsl.

3. Kakue ycraHOBOYHBIE BEIECTBA HCIOJB3YIOTCS AJI CTAaHAAPTHU3ALUU CEPHOM KHUCIOTHI U
THAPOKCHIA HATPHUSL.

N —

JlabopaTopnasi padora Ne 12. OnpenesneHue aMMHaKa B COJISIX AMMOHHSI MeTOI0M
3aMeneHus (4 4).
Hean pa6oTbI:
OByafeTh TEXHUKONH TUTPOBAHUSA METOJOM 3aMELICHMUS.
3akpenuTh HaBBIKM pacyeTa MacChl ONPENEIsIEMOTO BEILIECTBAa IO pe3yJbTaTaM
aHaIM3a
Coaep:xanue padoThbI.
1. ITpuroroBiienre pacTBOpa COJIM HUTpaTa aMMOHHMSI.
2. CrangapTu3anus pacTBopa rupoKcrIa HaTpusl.
3. TutpoBaHHE COIU HUTPATa AMMOHHUS THIPOKCUIOM HATpPHUS.
PesyabTaTsl 1abopaTopHoil padorbl: OTYEeT NpPENOCTaBISAETCS B MUCBMEHHOM BHJIE U
JIOJDKEH COZIepKaTh KPAaTKOE OMMCaHUE X0a paboThl, pACUETHYIO YacTh U BBIBOJBI 110 paboTe.
B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
3narp: CymHOCTP MeTOJa 3aMECTHTENBHOIO KHCIOTHO-OCHOBHOIO THUTPOBaHHUA U
OCHOBHBIC OIICpalv MCTOoAA.
Ymerb: CrangapTU3UpOBaTh  pPACTBOPbl  AHAJUTUYECKUX  peareHToB. [IpumMeHATH
IMOJIYYCHHBIC 3HAaHUWA [Jid aHalli3a TMPOMBIIUICHHBIX, HTPHPOAHBIX, OPraHUYCCKUX U
OHOJIOTrHYEeCKIX 0OBEKTOB.
BJIa}:[eTBIHaBBIKaMI/I BBITIOJTHCHHUA HCXOJHBIX BBIHHCHGHHﬁ, HUTOIOBBIX Ppacy€ToB C
UCIIOJIb30BAaHUEM CTaTUCTUYECKOI 00pabOTKH pe3yIbTaTOB KOJIMUECTBEHHOIO aHAJIN3A.
Bonpocsl k Teme:
1. CymHocTh METO/1a 3aMECTUTENIEHOTO TUTPOBAHUS, CXEMA PEAKLINU.
2. B Kkakux ciydasx MCIOJIb3YETCsl METOJl 3aMECTUTEIBLHOrO TUTpoBaHus. IIpuBenure npumepsl,
HalMIINTE YPaBHEHUS PeaKLni.
3. I/IHI[I/IKaTOpBI KHCJIOTHO-OCHOBHOI'O TUTPOBAHUA.

N —

Jlaboparopnasi paGora Ne 13. IlpuroropiieHre U CTAHIAPTU3AIMST PACTBOPA KOMILIEKCOHA
II1. KomiuiekcoHoMeTpH4YecKoe onpesieieHue 0011ei ;KecTKOCTH BoabI (4 ).
Henn paGoTsi:

1. Hayuutbcs onpenensTh 00IIyI0 5KeCTKOCTh BOJIbI, OIPEENIATh TUTP pabodero pacTsopa
3aerHI/ITL HAaBbBIKM KOMIIJICKCOHOMECTPUUYCCKOIO TUTPOBAHUA M PACUCTa KOHICHTPALIUU
OTIpeIeNIIEMOT0 BEILlEeCTBA.

Coaepixanue padoThbI:

1. PaccumraTh, B3BECUTh Ha Becax HEOOXOIUMOE KOJIMYECTBO TpUJoHA b m pacTBOopuTe €ro B

HYXHOM 00beMe TUCTHJUTMPOBAHHOM BOJIBI.
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2. Cranpaptuzanus pactBopa koMmiuiekcoHa III, T.e. ycTaHOBIIEHHE TOYHOW HOPMAIBHOCTH W
TUTpa pacTBopa TpuwioHa b mo cTanmapTHOMY pacTBOpy cynbdara Maraus (pukcanan).

3. Omnpenenenue u pacdeT 00IIEH )KECTKOCTH BOJbI TUTPOBaHWEM KoMruiekcoHoM 1.

PesyabTaTsl JabopaTopHoi padorei: OTYET NPENOCTABISIETCS B MMCbMEHHOM BUJIE U

JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHUE X0/1a paboThl, paCYETHYIO YacTh U BBIBOJIBI 1O paboTe.
B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
3Hath: CyIHOCTh METO/1a KOMIUIEKCOHOMETPUYECKOIO TUTpOoBaHusA. IHaIuKaTopel MeToa.
Ymern: CraHgapTu3upoBaTh  pacTBOpPbl  AHATUTHMYECKUX  peareHToB. [IpuMeHSTH
MOJIyYeHHbIE 3HAHUS Ui aHAIW3a MPOMBIIUICHHBIX, HPUPOAHBIX, OPraHUYECKUX U
OMONIOTHYECKIX 0OBEKTOB.
Baagerb:HaBbikaMy  BBINOJTHEHUST HWCXOIHBIX BBIYMCIEHUH, HMTOTOBBIX pPacyeToB ¢

UCIIOJIb30BAaHUEM CTATHCTUYECKOI 00pabOTKH pe3yIbTaTOB KOJMUYECTBEHHOTO aHAIIN3A.

Bomnpocel k Teme:

1. Yro Takoe KOMIUIGKCOHBI W [UIi YEro OHM NPUMEHAIOTCA?OOBICHUTE TNPUUYNHBI
pEeaKuMOHHON CIOCOOHOCTH KOMILJIEKCOHOB.

2. CymHOCTh KOMINIEKCOHOMETPUUECKOTO TUTPOBAHUS.

3. Kakue cnocoObl KOMIUIEKCOHOMETPUYECKOTO TUTpPOBaHUS Bbl 3HaeTe? Uem ompenensercs
BBIOOp crioco6a TUTPOBaHUS?

4. Kaxkue BemiecTBa sIBIASIOTCS EPBUYHBIMU CTAHAAPTAMHU B KOMIIJIEKCOHOMETPHUU?

HazoBure xputepuu, KOTOPBIM JOJKHBI OTBEYATh TUTPAHTHI B KOMILIEKCOHOMeTpuH. Kakoe

BEIIIECTBO SIBJISICTCS TUTPAHTOM B JaHHOU padoTte?

6. KakoBa pomp  KOHCTaHT  JUCCOLMALIMM B XapaKTEpUCTUKE  TUTPAHTOB B
KOMIUJIEKCOHOMETPHUU?

7. Wuaukatopbl — xemaToMeTpuueckoro  TupoBaHus.Kakumu — cBodicTBamMM  00JamaroT
WHUKATOPBL, IPUMEHSIOIIHNECS B KOMIIJIEKCOHOMETPHUU?

8. CmocoObl pUKCHPOBAHUS TOUYKH SKBUBAJICHTHOCTH.

9. Kak BmuswoT coctaB u 3HaueHue pH OydepHOoro pactBopa Ha pe3yiabTaThl
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS?

10. B uém 3axmmrouaeTcst METO OIpeaesieHUsI O0IIeH )KECTKOCTH BOJIBI C TOMOIIIBIO TpriioHa b?

e

JlaGoparopHnasi pabora Ne 14. KoMIuieKCOHOMeTPUYECKOe ONpe/iesieHne B pacTBope
HHUKeJIs, KO0aJbTa 1 anroMunus (4 4).
Lean padoThi:
1. Hayuutp ompenensiTh COAEpXKaHUE METAUIOB B BOJHBIX PAacTBOpPaX METOJIOM MPSIMOTO
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHS.
2. 3akpenuTh 3HAaHUA O BIUSHUMA CpPEIbl Ha pPe3yJdbTaThl KOMILIEKCOHOMETPUUYECKOTO
TUTPOBAHUS.
Coaepixanue padoThbI:
[TpuroTroBneHue aleTaTHOTO U aMMOHUIMHOTO Oy(hepHBIX PaCTBOPOB.
Cranpapruzanus D/ TA.
[TpuroTtoBneHue u cTaHAApTU3ALUS pacTBOpa Ccylbdara Meau JIsl ONpeieeHHs] aTIOMUHUS.
KommiekconoMeTpuyeckoe onpeaeneHue METAIIOB U PACUET UX MacChl.
Pe3yabTarsl 1aboparopHoii padoTbi: OTUET NPEIOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJIKEH CO/IeP KAaTh KPaTKOE OMKCAaHUE X0/1a paboThl, paCYETHYIO YacTh U BBIBOJIBI 11O padoTe.
B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:
3Hatb: OCHOBHBIE MTOJIOKEHUS TEOPUH XUMUUYECKOTO PABHOBECHS B aHAIMTUYECKON XUMHUH.
VYmerb: CraHmapTU3UpOBaTh pPACTBOPHl AHAIMTHYECKUX peareHToB. [logbupare s
MIPOBEICHUS aHAIN3a METAJUIOMHIUKATOPBI.
Baaners:HaBpikamMy  BBITIOJIHEHUSI HMCXOJHBIX BBIUMCJICHHMM, HWTOTOBBIX pacueToB C

bl
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UCIIOJIb30BaHUEM CTaTUCTUYECKOI 00pabOTKH pe3yIbTaTOB KOJIMUECTBEHHOIO aHAJIN3A.
Bonpocsl k Teme:

Kakue anHanuTruecKkue npueMbl UCOJIb3YIOT MPU TUTPOBAHUU KaTHOHOB MeTallioB ¢ DJITA.

Kakyro cpeny HyKHO co31aTh M OAJEPKUBATH TP CTaHAapTU3auuu pactsopa J/TA?

Kakue dakTops! yuUTHIBatOTCS IPU NO00PE METATNIOMHIUKATOPA B KOMIIJIEKCOHOMETPUN?

Hanumure peakmuio o0pa3oBaHMs KOMIUIEKCHOTO coenuHeHust uoHoB Hukens (II) ¢

TPUJIOHOM.

bl

JlaGoparopuasi padora Ne 15. OkucIANTEIbHO-BOCCTAHOBUTEIbHOE TUTPOBAHME.
Ilepmanranaromerpus (4 4).
A. OnpenesieHue coaepKaHusl MABEJEBO KUCIOTHI
Heas padoTthi:
1. OcBouTh METOAWKY BBIMIOJHEHUS OOBEMHOTO aHaIM3a C HMHAWUKAIUEH  TOYKH
SKBHUBAJIEHTHOCTHU IO COOCTBEHHOH Okpacke TuTpanTta (KMnOy).
2. Onpenennutb HEM3BECTHOE COJIEP>KAaHUE BOCCTAHOBUTEINSI B KOHTPOJIBHOM PAaCTBOPE.
Coaepixanue padoThbI:
[IpuroToBieHue cTaHAAPTHOTO PACTBOPA IABEJIEBON KUCIOTHI.
[Tpurorosnenue npudmmsurensHo 0,05 H pacTBopa nepmanranara Kamusi.
3. CrangapTuzanus pacTBoOpa MepMaHraHaTa Kajaus 1o IIaBeJIEBOM KUCIIOTE.

N —

b. Onpenenenue oxkucasieMocTu BoabI mo merony Kyoesas
Hean pa6oTh:

1. HayuuTbcs onpenensTh ¥ pacCYUTHIBATh XMMHUYECKOE IMMOTPEOJICHUE KUCIOPO/Ia.
2 3aerHI/ITI> HaBBIKU OKUCIUTCIIbHO-BOCTAHOBHUTCIIBHOI'O TI/ITpOBaHI/IH
Conep:xxanue padoThbI:
1. IlpuroroBieHue u cTaHAAPTU3ALUS PACTBOPOB IIEPMAHIaHaTa KaJus U IIaBEJIEBONW KHCIIOTHI.
2. ®unbTpoBaHUE BOJBI B3ATOU JIJIsI aHAJIU3A.
3. Omnpenenenne XIIK.

Pe3yabTarsl 1aboparopHoii padoTbi: OTUET NPEIOCTABISAETCS B MUCbMEHHOM BHUAE U

JIOJDKEH COZIePIKaTh KPAaTKOe OMHMCaHUe Xoa paboThl, paCYeTHYIO YacTh U BBIBOJIBI 110 paboTe.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh: CyIIHOCTH METOJAa OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS U OCHOBHBIE
ONepalK METOJA. .

VYmerb: CrannapTu3upoBaTh  pacTBOPbl  AHAIUTUYECKUX  peareHToB. [IpumeHsTh
MOJIyYeHHbIE 3HAHUS Ui aHAIW3a MPOMBIIUICHHBIX, HPUPOAHBIX, OPraHUYECKUX U
OMONIOTUYECKIX OOBEKTOB.

Baagerb: HaBblkamMu BBINIOJIHEHUS HCXOJHBIX BBIYMCIECHHWM, HWTOTOBBIX pAacyeTOB C

UCIIOJIb30BAaHUEM CTATHCTUUECKOI 00pabOTKH pe3yIbTaTOB KOJMUYECTBEHHOTO aHAIIN3A.

Bomnpocsl k Teme:

1. Knaccudukanus oKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX METOI0B TUTPOBAHUSI.

2. Kak  MOXHO  YCTaHOBUTh TOYKY  OKBHUBAJIECHTHOCTH B KHUCIOTHO-OCHOBHOM U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM TUTPOBaHUM?

3. PacyeTsl B OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHOM METOJE TUTPOBAHMS.

4. Ha yeM OCHOBaH pelOKCHUMETpHUYECKH MeToxa aHanu3a? Kakue BelecTBa MCIOJIB3YIOTCS B
3TOM METOJE B KaUECTBE OKHUCIIUTEJIEH U BOCCTAHOBUTEJICH?

5. Ha yem ocHOBaH mepmaHraHaroMeTpuyeckuii meron ananuza? Yro mpoucxoxut ¢ Mn (II)
MpU OKHUCJICHUU B KHUCJIOW, HEUTpadbHOM W 1IenouHou cpene? Yemy paBeH rpamm-
SKBUBAJICHT MIEPMaHTaHATA KaJIUsI B TOM U B JIPyrOM cliydae?

6. Kakue BeniecTBa SBIAIOTCS NEPBUYHBIMY CTAHIapTaMU B IEpMaHraHATOMETPUN?
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7. Ha yeM OCHOBaH METOJl CTAaHJAPTU3ALMM PACTBOpA MEPMAHraHaTa Kajaus I0 OKcallaTy
HaTpusi WIM IIaBeleBOM Kkuciore. Hamucate peakuuio B3aMMOJCHCTBHS IABEIEBOU
KHCJIOTBI C IEPMaHIaHATOM KaJlusl.

8. Ilowemy HemenecooOpa3HO OpaTb TOYHYIO HABECKy IIepMaHraHara Kauus IpH
IIPUTOTOBJIEHUH €TI0 TATPOBAHHOI'O pacTBopa?

9. Tlouyemy mpu yCTaHOBKE TUTpa MEpMaHTaHATA KAJIHs IEPBbIE €r0 KAaIUTh OOECI[BEYMBAIOTCS
O4YEHb MEIVICHHO?

10. Yro Takoe penokc-unaukaropsl? KakoB ux npuHuun neucTBus?

11. [ToueMy nipyu TUTPOBAHWHU MEPMAHTAHATOM Kajus HE UCIOJb3yeTcs kKatanuzatop? C Kakou
LEJIbI0 B OKCIIEPUMEHTE MCIIONb3YETCS PACTBOP CEPHOM KUCIIOTHI?

12. Yro nazeiBaercs XIIK.

13. ITouemy onpeanenenue XIIK npoBoasT Npu KUIEHUH aHATU3UPYEMOTO pacTBOpa.

14. B yeM 3akitoyaercsi CyTh IEPMAHTaHATOMETPUYECKOTO METO/IAa ONPEICTICHHUSI HOHOB XKee3a
(IT) B conmu Mopa? Hammcarpb peaxiuro.

15. Kakum 00pa3oM pacCUMTHIBAETCS HOPMAJIbHOCThH IEpMaHTaHaTa Kajlusg W Macca HWOHOB
xenesa (1) B comu Mopa?

JlabopaTtopnass padora Ne 16. IlpuroroBieHue W CTaHAapTH3alUs PpacTBopa

THOCcyab(paTra HaTpusi. Onpenesnenne genona (4 4).

Hean pa6oTh:

1. Hayuuthcs onpenensite coaepxanue (GheHosa B BOJC.

2. 3akpenuTh HaBBIKU CTaHIAPTH3ALMH PaOOYUX PACTBOPOB
Conep:xxanue padoThbI:

1. Crangaptu3zanus pactBopa THOCyNb(haTa HaTpuUs

2. Omnpenenenne coaepkanus ¢eHona B BOJIC.

PesyabTaTsl JabopaTopHoi padorei: OTYET NPENOCTaBISIETCS B MMCbMEHHOM BUJE U

JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHUE X0/1a paboThl, paCYETHYIO YacTh U BBIBOJIBI 1O paboTe.

B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:

3narb: CymHOCTh HOJAOMETPUYECKOTO METOJIa  OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
TUTPOBAHUS U OCHOBHBIE OIlEpalluy METOAA..

Ymerb: CrangapTU3UpOBaTh  pPACTBOPbHl  AHAJUTUYECKUX  peareHToB. [IpuMeHATH
MOJIYYCHHBbIE 3HAHUS [JJIs aHalIW3a MPOMBIIUICHHBIX, TPUPOAHBIX, OPraHUYECKUX U
OMOJIOTrHYeCKNX 0OBEKTOB.

Baanerb: HaBblkamMu BBITIOJIHEHUS HCXOJHBIX BBIYMCIEHUM, HWTOTOBBIX PpACUYETOB C

HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHATU3A.

Bonpocsl k Teme:

1. Tlouemy paGoumii pacTBOp THOCYIb(hATa HATPUsI HEIB3sl HCIONB30BaTh Cpa3y IOCIe
IpUroTOBIEHUA? YTO IPOMCXOANUT C 3TUM PAacTBOPOM Ipu XpaHeHuH? IIpuBectu ypaBHEHUs
COOTBETCTBYIOUIUX PEAKIIUH.

2. Kakue ycTaHOBOYHBIE BelIECTBA (IEPBUYHBIE CTaHAAPTBI) HUCHOJB3YIOTCA  IpHU
CTaHJapTH3allMKd pacTBopa THocyb(dara Hatpus? [IpuBecTn ypaBHEHHE COOTBETCTBYIOIIEH
peakuuu.

JlabopaTopnasi paGora Ne 17 Aprenromerpus (4 4).
A. Ilpurorosyenue u cranaaprusamnus 0,01M pacTBopa HuUTpaTa cepedpa
Bb. Onpenenienne XJ10puI-HOHOB B CTOYHBIX BoAax MeToaoM Posbrapaa
eab padoThI:
1. Hayuurscs IpOBOIUTH OCAUTENBHOE THTPOBAHHE.
2. Hayuurcst npoOBOMTE aHAIN3 CTOYHBIX BOJI.
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3. 3aKpenuTh HaBbIKK CTAHIAPTU3ALMH PACTBOPOB
Coaepixanue padoThbI:

CranmapTuzaimus pacTBopa HUTpaTa cepedpa CONSTHON KUCTOTOH.

[IpuroToBneHue u craHIapTU3ALNS PACTBOPA POJIaHUIA AMMOHHUSI.

3. OmnpeneneHne XJIOPUX-MOHOB B CTOYHBIX BOJAX.

PesyabTaTsl JabopaTopHoi padorei: OTYET NPENOCTaBISIETCS B MMCbMEHHOM BUJE U

JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHuE X0/1a paboThl, paCUETHYIO YacTh U BBIBOJIBI 1O paboTe.
B pesynbrare BeinonHeHUs 1a00PaTOPHON pabOTHI CTYACHT JOKEH:
3HaTh: CyIIHOCTh apreHTOMETPUYECKOTO METO/1a OCAAUTENFHOTO TUTPOBAHUS U OCHOBHBIE
onepauuu Metoja. OCHOBHBIE MHAMKATOPHI METOJIa U MEXaHU3M UX JCHCTBUSI.
Ymerb: CrangapTU3UpOBaTh  pPACTBOPbl  AHAJTUTUYECKUX  peareHToB. [IpuMeHATH
MOJyUYEHHBIC 3HAHUS JUIS aHaiW3a MPOMBIIUICHHBIX, TPUPOIHBIX, OPTaHWUYECKHX W
OHOJIOrHYeCcKIX 00BEKTOB.
Baagers: HaBbikamMu BBITIOTHEHUS WCXOAHBIX BBIYMCIEHUH, HWTOTOBBIX pPACUYETOB C

HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:

Knaccudukanus MeTo10B 0CaAUTEILHOTO TUTPOBAHUS.

Aprenromerups. Knaccuduxanus meTonos.

3. Kak mnpoBomutcsi crangapTusanus pabouyux pacTBOPOB a) B apreHToMeTpuu; 0) B
MEPKYPOMETPHUH; B) B THOITUAHATOMETPHH.

4. Kaxkwue u3 nepeuncnennbix Bemects: LiCl, NaCl, MgCl, « 6H>O sBasitoTcst yCTaHOBOYHBIMHU
npu cranfaptu3amu pactBopoB AgNOs u Hga(NO3),?

5. MOXHO 71U BBINOJHATH ApPTE€HTOMETPUUYECKOE OMpeAesieHrne Mo Meroay Mopa: ximopui-,
Opomu-, noaua-uoHoB? OTBET 00OCHOBATH.

6. Ilouemy KHCIOTHOCTH CpeAbl OKa3bIBA€T BIUSHHE Ha OCAJUTEIbHOE TUTPOBAHUE C
aJCOPOIMOHHBIMYI HHIUKATOPaMH?

N —

N —

JlaGopaTopnas paGora Ne 18 Bapumerpus (4 u).
A. IlpuroroB/ieHre U CTAHAAPTU3AIMS Padoyero pacTeopa XJopuaa dapus
b. Onpenesienune cyab(paT-uoHoB

ean padoThI:
1. 3akpenuTh HaBBIKM IPUTOTOBJIEHUS U CTaHJAPTU3ALUN PACTBOPOB

2. HayuuTs omnpenensaTh cofepxaHue cylb(par HOHOB 0apUMETPUUECKHM METOI0M
Coaepixanue padoThbI:

1. TlpuroromieHHE M CTaHAAPTU3AIMS PACTBOpA XJIOpH A Oapusl.

2. Ompenenenue cyabhaT-uOHOB B KOHTPOJIBHOM pacTBOpe

3. Pacuer conepxkanust SO3 B aHATU3UPYEMOM PACTBOPE.

PesyabTaTsl JabopaTopHoi padorei: OTYET NpPENOCTaBISIETCS B MMCbMEHHOM BUJIE U
JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHUE X0/1a paboThl, paCUETHYIO YacTh U BBIBOJIBI 1O paboTe.
B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:
3naTh: CyniHocTh 0apUMETPUYECKOTr0 METOJa OCAJAUTEIHLHOTO THUTPOBAaHUS U OCHOBHBIC
oncpanr MCcToaa. OCHOBHBIE WHJAUKATOPbI MCTOAA U MCXaHU3M UX ,Z[GI\/'ICTBI/I}I.
Ymerb: CraHgapTU3UpOBaTh  pPACTBOPbHl  AHAJUTUYECKUX  peareHToB. [IpuMeHATH
IMOJIYYCHHBIC 3HAaHUA [Jid aHall3a TMPOMBIIUICHHLBIX, NTPHPOAHBIX, OPraHUYCCKUX U
OMOJIOTrHYeCKNX 0OBEKTOB.
B.J'Ia}leT])I HaBrikaMu BBIIIOTHEHUSA HCXOAHBIX BBI‘IHCHGHHﬁ, HUTOTOBLIX pPaACUYCTOB C
HCIIOJIb30BAaHUEM CTAaTUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.
Bonpocsl k Teme:
1. Bapumerpus, CylIHOCTh METOAA.
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2. TwutpaHT MeTOJa, €ro CTaHAAPTU3ALIMSL.
Bnusiaue pH Ha pe3ynbTaTbl OUpUMETPUYECKOTO TUTPOBAHHMS
4. HWHaukaTtopbl METO/IA, MEXAHU3M UX JICHCTBUS.

(98]

Pasznen 2. UHcTpyMeHTAJIbHBIE ((PU3MKO-XUMHYECKHE) METOAbI AHAJIU3A
Tema 2.9j1eKTpoOXUMHYECKHE METOAbI AHAJIN3A
JlaGoparopnasi padora Ne 1. Ilpsimas morenumomerpusi. OnpeaesieHne 3HAYECHUS
pH pacTBopa ¢ ncnoJjib30BaHHEeM CTEKJISHHOIO JIeKTpoaa (6 v).
ean padoThi:
OcBouth MeTOAUKY paboThl Ha pH- MeTpe.
Hayautbcst CTpOUTB IpalyMpOBOYHBINA rpadukK.
3. Omnpenenuth 3HaueHHe pH HEM3BECTHOrO pacTBOpa C MCIOIb30BAHUEM CTEKJISHHOTO
3JIEKTPOJIa ¥ PACCUUTATh KOHUEHTPALIMIO PAaCTBOPA.
Coaepixanue padoThbI:
O3znakomienue ¢ pH-merpom. [loaroroBka 35ekTpo10B K padbore.
W3meputs 3Hauenus pH pactBopos.
3. Paccunrars KoHIEHTpanmio noHos H' B pactsope.
PesyabTaTsl JabopaTopHoi padorei: OTYET NPENOCTABISIETCS B MMCbMEHHOM BUJE U
JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHUE X0/1a paboThl, paCUETHYIO YacTh U BBIBOJIBI 1O padoTe.

B pe3ynbrare BeinmonHeHHUs 1a00PaTOPHOIN pabOTHI CTYACHT JOKEH:

3HaTh:CylHOCTh METOJ] NOTEHLUHOMETPUYECKOTO aHajiu3a, IMpHEeMbl U  CHOCOOBI
BBITIOJIHEHHS TOTEHIIMOMETPUYECKOTO aHAIN3a JUIsl KOJIMUYECTBEHHBIX OMPEICICHUH.

VYmerb: CoOuparh NpOCTEHIIME  yCTAHOBKM  [UJII  TPOBEACHHS  J1aOOpaTOPHBIX
uccnenoBaHuii. CTpouTh TpanyupoBouHblii rpaduk. IlporHo3mpoBath pe3yabTaThl (U3UKO-
XUMHYECKOTO aHAJIN3a, Ha OCHOBE TEOPETUUYECKNX 3HAHUM.

Baanerb: HaBblkamMu BBINIOJIHEHUS HCXOJHBIX BBIYMCIEHUM, HWTOTOBBIX pACUYETOB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:
1. Omnpenenenue u KiacCU(pUKAIUSA DICKTPOXUMHUYECKUX TIPOIECCOB. DICKTPOXUMUUYCCKUN

HKBUBAJICHT.

2. Kakoil mpouecc BbI3bIBAET BO3HUKHOBEHHE SJIEKTPOJHOr0 moTteHnuana?ydTo Takoe

CTaHJAapPTHBIN AJIEKTPOIHBINA oTeHnHan? Kak ero onmpenenstor 3KCepuMEHTaIbHO?

3. IlpuHuun ycTpoMCTBa CTaHAAPTHOTO BOJOPOIHOIO 3JIEKTPOAA, SJECKTPOJIHAS PEAKIIHS.

DIEKTPOXUMUYECKUN Psil HAIPSHKEHUST METAJIOB.

4. Yro Takoe snektpon? Kakwe snektpoasl Bbl 3HaeTe M kakoBo ux HazHadyeHue? YUem oHu

OTJINYAIOTCS?

5. Tlorennuomerpusi. B 4eM CyliHOCTh MOTEHIIMOMETPUYECKUX METOIOB aHAIM3a?

N —

N —

JlaGoparopHasi padora Ne 2. Onpenesnenue k03¢pGUuUMEeHTHI AKTHBHOCTH PaCTBOPOB
COJISTHOM KHMCJIOTHI U CTENEHH TUCCOIHANNH CATNINIOBOMH KUCIAOTHI (6 4).
Lean padoThi:
1. IlpoBepuTh NPaBHIBHOCTh TEOPETUYECKUX BBIKIAIOK JJIsI pacueToB Kod(HUIMEeHTa
AKTUBHOCTH B MEpBOM MpHOIMKeHUU 1o Teopun [[ebas-X1oKKkemns, CpaBHUB pacyeTHbIE U
SKCHCPUMCHTAJIbHBIC 3HAUCHUA Y.
2. Onpe;[eJme CTCIICHU Juccolualnu C&HHHHHOBOﬁ KHCJIOTBI, CPABHHUTL IHOJYYCHHBIC
JTaHHbIE C PACCUUTAHHBIMU 110 ypaBHEeHUIO0 OCTBaIb/IA.
Coaepixanue padoThbI:
1. TIpuroToBUTH pacTBOP CUIBHOTO 3JIEKTPOIHUTA (COJISTHOM KUCIOTHI) U cIab0ro AJIEKTPOINTa
(caMIMIIOBOM KHUCIIOTHI.
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2. HUsmepenue pH pacTBOpa COJISTHON KHCJIOTHI MIPU Pa3IMYHBIX 3HAYCHUSAX KOHIIEHTpalUU U
pacuet Ko PHUIHEeHTa AKTUBHOCTH.
3. Usmepenne pH pactBOpa CaNUIMIOBON KHUCIOTHI TPU  PA3JUYHBIX 3HAYEHUAX

KOHIICHTPAIlMU U PacyeT CTENEHU JUCCOIUAIUU.

Pe3yabTarsl 1aboparopHoii padoTbi: OTUET NPEIOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJIKEH CO/IeP KATh KpaTKOE OMUCAaHUE X013 paboThl, pACYETHYIO YacTh U BBIBOJIBI IO padoTe.

B pesynbraTe BbINoNHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh:CyIIHOCTh METOJl MOTEHLUHOMETPUYECKOTO aHajdu3a, JEKTPOAbl, HUCIOIb3yEMbIE B
MOTEHIMOMETPUUECKOM METOJIE aHAJIN3A.

YMmeTh: BeiOupaTh ONTUMANBHBIN METOJ KOJTMYECTBEHHOTO aHAlIM3a BEIIECTBA, HCIIONb3YS
COOTBETCTBYIOIIME (pu3ndeckue mpuodopsl U anmapatsl. [IporHo3upoBaTh pe3ynbTaThl (HU3HKO-
XUMHUYECKOT0 aHaJM3a, Ha OCHOBE TEOPETUUECKUX 3HAHUM.

Baanerb: Mertogukamu aHanm3a GU3NIECKUX M XUMHUYECKUX CBOMCTB BEIIECTB PA3THIHON
npupoasl. HaBblkaMu  BBINOJHEHUS HMCXOOHBIX BBIUYMCICHUM, HWTOTOBBIX pPACUETOB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:
1. Tlouemy MeHSIETCS OKHCIMTEIBHO-BOCCTAHOBUTENbHBIM NoTeHIMan? Kakas 3aBUCHMOCTb

BbIpaxkaeTcs ypaBHeHueM Hepucera? [losicHUTE CMBICH BXOJSALIUX B HETO BETUYHH.

2. Kaxkue axTopsl BIUSIOT HAa HAMIPABICHUE OKHUCIUTEIHHO-BOCCTAHOBUTEILHOMN peaKIuu?
3. Kak ycrpoen ranpBanunueckuii snemenT? Kakue peakuuu nporekaroT rnpu ero padore? Kak

Bo3HuKaeT JJIC raipbBaHUYECKOro deMeHTa?

4. Kak x1accupuImpyroTcs 3IeKTPOAbI, HCIOIb3yeMble B IOTEHIIMOMETPUH?

DIEeKTPOABl CpPaBHEHHUS — XJIOPCEPEOPSHBIN M KajJoMmelnbHbIA. X ycTpoiicTBa, QyHKIINH,
MPUHIUIIBI IEUCTBUS, SJIEKTPOIHBIC PEAKIINH.

6. Knaccuduxanus MHIUKATOPHBIX 3JEKTPOAoB. MX GyHKIMS M OTIMYMS OT 3JIEKTPOJIOB

CpaBHEHUS.

7. llpuBenute TpPUMEPbl METAUIMYECKUX HWHIUKATOPHBIX HJIEKTPOJOB 1-ro m 2-ro poja.

OOBsSICHUTE MEXaHU3M KX JCHCTBHSI.

e

JlabopaTopnass pabdora Ne 3. Ilpsimasi moreHumomerpusi. Onpenenenue HUTPAT-
HOHOB (6 1)
Hean padoThI:
1. HayuyuTbcsi TOTOBUTH CEPUIO CTAHJAPTHBIX PACTBOPOB ISl IIOCTPOEHUS TPaLyHpPOBOUYHOTO
rpaduka.
2. Hayuurcs onpenensTh COAEpKaHUE HUTPATOB B TKAHSIX PACTECHUU.
Coaepixanue padoThbI:
[TpuroTtoBneHne cTaHJAPTHHIX PACTBOPOB.
AHanu3 CTaHIapPTHBIX PACTBOPOB U MOCTPOCHUE TPATyUPOBOYHOTO Tpaduka.
AHanu3 ucclielyeMoro pacTBopa.
Omnpenenenne NO3™ B pacTEHUSX.

Pe3yabTarsl 1aboparopHoii padoTbi: OTUET NPEIOCTABISAETCS B MUCbMEHHOM BHUAE U
JIOJDKEH COJIepXKaTh KpaTKoe ONHMCaHhe Xojaa paboThl, pacueTHYIO YacTh, I'PaJyHMpPOBOYHBIH
rpaduk 1 BBIBOJBI 1O paboTe.

B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:

3HaTh:MeTobl, MPUEMbl U CIIOCOOBI BBIMOJHEHUS MOTEHIIMOMETPUUECKOTO aHaiu3a JJis
KOJINYCCTBCHHBIX OHpGI[GJIGHHﬁ.

Ymerb: OtOupars cpenHiol0 Mpoly, COCTaBIAThH CXEMbl aHaiu3a, I[POBOIUTH
KOJINYECTBECHHBIN aHAIU3 BCIICCTB, B IIpCAciiaX UCIOJIb30BaHHUA OCHOBHLIX IMPUCMOB U MCTOZ OB,
MIPEAYCMOTPEHHBIX TTporpaMmoit. CTpOUTh IPpalyipOBOUYHBIN rpaduK.

bl
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Baanerb: Mertogukamu aHann3a GU3NYECKUX M XUMHUYECKUX CBOMCTB BEIIECTB Pa3THIHON
npupoasl. HaBblkaMM BBINOJHEHUS HMCXOOHBIX BBIUYMCICHUM, UWTOTOBBIX pPACUETOB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:

[Tpsamas noteHuromeTpusi. CyliHOCTh METOIA.

KakoBbl OCHOBHBIE THIIBI MOHOCEJIEKTUBHBIX 31eKTpo10B? Kak OHM yCTpoeHbl U Ha YeM

OCHOBaH MNpUHLMUI uX jAeWcTtBuia? Kakue XapaKTepuUCTUKH HMMEIOT HOHOCEICKTUBHBIE

ANEKTPOJIbI?

3. Kakumu cBoiicTBamMH JOJDKEH 00JaaaTh MaTepual, U3 KOTOPOTO M3TOTOBISIOT: a) KHUIKWC
MeMOpaHbl, 0) TBepAble MEMOPAHBI AJIsi HOHOCEIEKTUBHBIX 3JIEKTPOI0B?

4. Kakue cnocoObl ompezaeneHuss KOHILIEHTPAllMd HMOHOB C IOMOULIbI0 HOHOCEIEKTUBHBIX

2JIeKTpo10B Bbl 3HaeTe?

Kak ctposites rpagynpoBoyHble rpaduKy 171 TOTEHIIMOMETPUUECKUX OINpeIeICHHI.

6. Kakoii Buag WMEIOT TpaaiyHpoOBOYHBIE Trpa@uKd TpPU  MPOBEACHUU  MPSMBIX
MOTEHLIMOMETPUYECKUX H3MEPEHHI C IMOMOIIbI0 MOHOCENEKTUBHBIX JJIEKTPOJOB: a) Ui
KaTUOHOB, 0) /ISl aHUOHOB.

7. VYKaxuTe JOCTOMHCTBA U HEJOCTATKU NMPSAMON MOTEHIIMOMETPUH U MOTEHIIMOMETPUUYECKOTO
METO/ia aHaJIn3a.

8. KakoBO yCTpOHCTBO HHUTpAT CEIEKTUBHOro »siekrpona? Iloyemy mnoTeHIMan HUTpAT
CEJIEKTUBHOTO 3JIEKTPO/A 3aBUCUT OT AaKTUBHOCTU HUTPAT-UOHOB?

9. B kakux KoOpAMHATaX CTPOST TPaIyHpPOBOYHBINA IpauK MpU ONMpPEAeICHUH HUTPAT-HOHOB?
Kaxk paccuntbiBaeTcst MOJIsipHAsi KOHLIEHTpALlMs HUTPAT-MOHOB B pacTBOpeE?

N —

e

JlabopaTopnasi padora Ne 4. Onpenesienne pH 1 cogepkaHus 1eJ04H B pacTBOpPax
MOTEHUMOMETPHYECKHM MeToIoM (6 4).
Hean padoThI:

1. Hayuutbcs coOupaTh YCTAaHOBKY JUIS TOTEHITHOMETPUIECKOTO TUTPOBAHHSL.
2. OcBOHUTb METOAMKY HMOTEHIIMOMETPUYECKOT0 TUTpoBaHMA. Mcmonb30BaTh NMpHOOpETEHHbIE
HaBBIKH TSI TOTEHIIMOMETPHYECKOTO TUTPOBAHUSI.
Coaepixanue padoThI:
1. Omnpenenuts pH 6ydepHBIX pacTBOPOB M MTUTHEBOM BOJIBI.
2. OmpenenuTh COACpXKAHWE WIETOYHM B  PACTBOPE METOAOM MOTEHIMOMETPHUYECKOTO

TUTPOBAHUS.
3. PaccuuTaTh pe3ynbTaThl SKCIEPUMEHTA U IOCTPOUTH KPUBBIE TUTPOBAHMSL.
4. Paccuurtarh Maccy 1IEJI04H B PaCTBOPE.

PesyabTaTsl JabopaTopHoi padorei: OTYET NPENOCTaBISIETCS B MMCbMEHHOM BUJIE U
JIOJDKEH COJIepKaTh KpaTKOEe OMKMCAHHWE X0/aa padoThl, paCYETHYIO YacTh, KPUBBIC TUTPOBAHUS U
BBIBO/IBI 110 padoTe.

B pesynbTaTe BeIMOMHEHUS 1Ta0OpaTOPHOU PaOOTHI CTYJEHT JOJIKEH:

3HaTLIMeTOZ[BI, HpI/IeMBI 148 CHOCO6BI BBIITOJIHCHUSI HOTGHI_II/IOMGTpI/I‘-IGCKOFO aHaJin3a IJId
KOJIMYECTBEHHBIX OMPEICIICHUM.

YMmerb: CoOupare mpocTeiiiue  yCTaHOBKM  JUIs  NPOBENEHHUS  J1a00opaTOpHBIX
ucciaenoBanuil. OTONpaTh  CpefHIO MpPOO0Yy, COCTABISITH CXEMBl aHajgu3a, IPOBOJUTH
KOHHHGCTBGHHBIﬁ aHaJIn3 BCUICCTB, B Hpe;[enax HUCITIOJIB30BAHUSI OCHOBHBIX HpI/IeMOB 1 MCTOAOB,
NPEAYCMOTPEHHBIX  TporpamMmoi.  [IpuMeHATH  TONMydeHHBIE  3HAHUSA IS aHajau3a
IPOMBIIIJICHHBIX, IPUPOIHBIX, OPTAaHUYECKHX M OMOJOTMYECKUX OOBEKTOB.

Baanerb: Mertogukamu aHanm3a GU3NYECKUX M XUMHUYECKUX CBOMCTB BEIIECTB PA3THIHON
HpI/IpOI[I:I. Hapikamu BBIITOJIHCHU S HNCXOJHBIX BBIHHCHGHHﬁ, HUTOT'OBBIX paC‘-IeTOB C
WCITOJIh30BAaHUEM CTaTUCTUUECKONW 00pabOTKH Pe3ybTaTOB KOJWYECTBEHHOTO aHATN3a.
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Bomnpocsl k Teme:

1. B ueM cyTh MeTOJa MOTCHIIMOMETPUUYECKOTO TUTPOBaHUA? B Kakmx KOOpAMHATAX CTPOST
KpUBbIE MOTEHIIMOMETPUYECKOTO TUTPOBAHUS?

2. Vxkaxute crmocoObl HAXOXKIEHUS TOYKH JKBUBAJICHTHOCTH MPH TMOTEHIIMOMETPUYIECCKOM

TUTPOBAHUHU.

Kakue THTpaHTBI UCTIONB3YIOTCS B METOJIE MMOTEHIIMOMETPHYECKOTO TUTPOBAHUS?

4. Kakyio cucTeMy 3JIeKTPOAOB ClIelyeT BbIOpaTh MpU MOTCHIHMOMETPUYECKOM KHCIOTHO-
OCHOBHOM TUTPOBaHUU?

5. Kak ycrpoen crexysiHHBINA 35ekTpoa? Ha dyem ocHoBaHa (DYHKIIMS MOHHOM CEJIEKTUBHOCTH
TPYIIBI CTEKISHHBIX 3JIEKTPOIOB?

6. Iloyemy moTeHUHaN CTEKJISIHHOTO 3JIEKTPO/ia 3aBUCUT OT KOHIIEHTPAIIK HOHOB BOJ0poia?

7. BwiOepute BepHBIN OTBET. AHATUTHYECKUM CUTHAJIOM B MIOTEHIIMOMETPHH SBIISICTCS: a) CHUJIa
TOKa; 0) AIEKTPONPOBOAHOCTD; B) KOJIMUECTBO AMEKTpudecTBa; T') DJIC 31eKTpOXUMHIECKOM
STYeUKU?

(98]

JladoparopHoe 3amanue Ne 5. IloreHnuomerpuyeckoe tTutpoBanue. OnpenesieHue

MAacCCOBOI1 10J1M THAPOXMHOHA B oOpa3ue (6 4).

Hean pa6oTbI:
3aKkpenuTh HaBbIKU B3BEIIMBAHUS HA aHAIMTUYECKUX Becax
Hayuuts ompenensars coaepikaHus OpPraHUYECKOrO BEIIECTBA B oOpasile  METOJ0M
OKCHUJAMMETPUYECKOIO0 THUTPOBAHUS, II0Ka3aThb MPEUMYIIECTBA MMOTEHIIMOMETPUYECKOM
WHIUKAIIMY TOYKHA SKBUBAJICHTHOCTH.

Conep:xxanue padoThbI:

Pacuer HaBecku rMIPOXMHOHA U B3BEILIMBAHKUE €€ HA aHATMTUYECKUX BECAX.

[TpuroTtoBneHune pacTBopa AJs aHAJIK3A.

[ToTeHuromMeTprueckoe TUTPOBAHUE.

[TocTpoenue kpuBoif TUTpOBaHUs B kKoopauHatax V(tutpanTa)=f(E).

Omnpenenenre MacCoBOM JOJIHM TUAPOXUHOHA B 00pasIie.

Pe3yabTarsl 1aboparopHoii padoTbi: OTUET NPEIOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJIKEH COJIEPKaTh KPATKOE OMUCAHUE X0J1a pabOThl, pAaCYETHYIO YaCTh, KPUBYIO THTPOBAHUS U
BBIBOJIBI IO padoTe.

B pesynbrare BeinonHeHHs 1a00PaTOPHOIN pabOTHI CTYACHT JOKEH:

3HaTh:CyIHOCTh NOTEHIIUOMETPHUYECKOTO TUTPOBAHUS.

Ymern: CobupaTh NpOCTEHINNE YCTAHOBKH [UJISl MPOBEACHUS MOTCHIIMOMETPUUYECKOTO
TUTpOBaHUA.OTOMpaATh  CpPeAHIO  MpoOy, COCTaBIAThH CXEMbl  aHalIW3a, IPOBOAUTH
KOJIMYECTBEHHBII aHaIu3 BEUIECTB, B MIPe/IeiaX WCIOIb30BAHNUSI OCHOBHBIX MPHUEMOB U METOOB,
NPEeyCMOTPEHHBIX  IporpamMmoil.  [IpuMeHsAT,  MONy4YeHHbIE 3HAHMUS A1 aHajIu3a
MPOMBINUICHHBIX,, TPUPOIHBIX, OPTAHUUYECKUX U OMOIOTUYECKUX 0OBEKTOB.

Baanerb: Mertogukamu aHann3a GU3NIECKUX M XUMHUYECKUX CBOMCTB BEIIECTB PA3THIHON
npupoasl. HaBblkaMu BBINOJHEHUS HMCXOOHBIX BBIUYMCICHUM, HWTOTOBBIX pPACUETOB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:

1. Kakue TUTpaHThI UCIIOJIB3YIOTCS B METO/I€ TOTEHIIMOMETPUUYECKOTO TUTPOBAHUS OKUCIICHUS-
BOCCTaHOBJICHUs?

2. s onpenenenus DJIC B maHHON paboTe B KA4eCTBE WHIUKATOPHOTO AJIEKTPOJA CIAEAYyeT
BBIOpaTh: a) CTEKJISHHBINA, 0) KallOMENbHBIN, B) MEIHBIN; T') TUIaTHHOBBINA? Kakas peakmus
MIPOTEKAET Ha TPaHUILIE pa3zielia «[TOBEPXHOCTh 3JIEKTPOaa — paCTBOP» B 3TOM ciiydae?

3. Kakue ¢akTopbl BIUSIOT HAa BEIHYMHY CKAuyKa MOTCHIIMAJIOB MPHU MOTEHIMOMETPHYIESCKOM
TUTPOBAHUU METOJIOM OKUCJICHUSI-BOCCTAHOBIICHUS?

N —

SNk W=
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4. Kak oneHHMBaeTcst NpaBUIbHOCTh M BOCITPOM3BOAMMOCTD METO/1a aHayin3a’?

[louemy mpH NOTEHIMOMETPUYECKOM THUTPOBAHMM B psle CIy4daeB Ielecoo0pa3Ho
HCITOJIH30BaTh HEBOIHBIE PACTBOPHI?

6. HpI/IMeHeHI/Ie METOIA0B HpHMOﬁ HOTGHHI/IOMeTpI/II/I 148 HOTGHHI/IOMeTpI/I‘-IeCKOFO TI/ITpOBaHI/IH.

e

JladboparopHoe 3amanue Ne 6. Onpenesnenne coaep:kanusi moHOB kobOaabTa (II) B
pactBope (6 4).
Hean pa6oTbI:
1. Hcnonb3yst OKCUAMMETPUUECKOE TUTPOBAHKUE C TOTEHIIMOMETPHUYECKON MHIUKALMEN TOUKH
HKBUBAJICHTHOCTH, ONPENIEIUTh cojiepkanne HoHoB kobasbTa (II) B pacTBope.
2. 3akpenuTh HaBBIKM pacuyeTa KpUBBIX TUTPOBAHUS.
Conep:xxanue padoThbI:
[Ipurorosnenue pacTBopa /Uil aHAJIK3A.
[ToreHnoOMeTprUYECKOE TUTPOBAHKE TIOTYYEHHOTO PacTBOpa.
[TocTpoeHne KpUBBIX TUTPOBaHUA B KoopanHaTax V(turpanra)=f(E).
Pacuet conepxanus nonos kodaneTta (1) B ncxomaHoM pactsope.

PesynbTaTsl 1abopaTopHoil padorbl: OTYET NpPEeNOCTaBIAETCS B MUCBMEHHOM BHJIE U
JOJIKEH COZIEpXKaTh KpaTKOe OMHCAHME XOJa paboThl, paCYETHYIO 4acTh, KPUBbIE TUTPOBAHUS U
BBIBO/IBI 110 padoTe.

B pesynbraTe BbINoONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh:CyIlHOCTh ~ OKCUAMMETPUYECKOTO  TUTPOBAHUS  C  NOTEHLHUOMETPUYECKOU
WHAMKAIMEeH TOYKH SKBUBAJICHTHOCTH.

YMmerb: CoOuparh npocTEHIINE YCTaHOBKH JUIS MPOBEACHUS IOTCHLIHOMETPUYECKOTO
TUTpOBaHUA.'OTOBUTH TpoOy Ui aHalu3a, COCTaBISITh CXEMbl aHauu3a, IPOBOAUTH
KOJIMYECTBEHHBII aHaIu3 BEIIECTB, B MIPe/IeiaX UCIOIb30BAHUSI OCHOBHBIX MPHUEMOB U METOOB,
IPEeyCMOTPEHHbIX  Iporpammoil.  [IpuMeHsAT,  MONy4YeHHbIE 3HAHMS A1 aHaIu3a
MPOMBINUICHHBIX,, TPUPOIHBIX, OPTAHUUYECKUX U OMOJIOTUIECKUX 0OBEKTOB.

Baanerb: Mertogukamu aHainn3a GU3NIECKUX M XUMHUYECKUX CBOMCTB BEIIECTB Pa3THIHON
npupoasl. HaBblkaMu BBINOJHEHUS HMCXOOHBIX BBIYMCICHUM, HWTOTOBBIX pPACueTOB C
HCIIOJIb30BAaHUEM CTAaTUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHATU3A.

Bonpocsl k Teme:

Kak paccunTtbIBaeTCs MOTEHIMAN OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO 3JIEKTPO/IA.

Kak crpositcs kpuBble TUTpoBaHus?Kak rpaduuecku 1o KpUBOi TUTPOBAHHS HAXOJAT TOUKY

SKBUBAJIEHTHOCTHU?

3. IlpeumymiecTBa NMOTEHIMOMETPUUECKOTO METOAA MHAMKAIMM TOYKH SKBHUBAJIEHTHOCTHU I10
CPaBHEHUIO C BU3YyaJbHBIM.

PN

N —

JlaGoparopnass padora Ne 7. Konaykromerpuyeckoe TuTpoBaHue. OmnpenesieHue
XJIOPOBOAOPOAHOM M YKCYCHOM KHCJIOT (6 41).
esab padoThi:
OcBOUTH HaBBIKM KOHIYKTOMETPUUECKOTO TUTPOBAHUS

—

2. Hayuutbcs CTPOUTH KPUBBIE KOHTYKTOMETPHUECKOTO TUTPOBAHMUS.
Coaepxanue padoThbI:

1. TIloaroroBka mpubopa k padore.

2. Crangaprusanus pactsopa NaOH no HCI.

3. AHanm3 HCCleAyeMOro pacTBopa.

PesyabTaTsl JaboparopHoii padorsl: OTUeT NpenoCTaBiIsAeTCs] B NUCbMEHHOM BHJIE U
JIOJDKEH COZIEpKaTh KPaTKOE ONMCaHME X0Ja paboThl, paCUETHYIO YacTb, KPUBbIE TUTPOBAHUS U
BBIBO/IBI 110 padoTe.
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B pe3ynbraTe BbINoOIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh:CylIHOCTh KOHIYKTOMETPUYECKOTO METO/1a aHAJIN3A.

VYmerb: CoOuparh NpOCTEHINHE YCTAaHOBKH IS TPOBEICHUS KOHIYKTOMETPHUYECKOTO
TUTpPOBaHUA. OTOBUTH TpoOYy Ui aHaln3a, COCTABISITH CXEMBl aHalW3a, IPOBOAUTH
KOJIMYECTBEHHBIN aHaJIu3 BEUIECTB, B IPEEIax UCIIOIb30BAHNUS OCHOBHBIX PUEMOB U METO/OB,
NpPEeAYyCMOTPEHHBIX  IporpamMmoil.  [IpuMeHsATh  TONy4YeHHblE  3HAHUSA Ui aHajuu3a
MPOMBIIIICHHBIX, TPUPOIHBIX, OPTAHUUYECKUX U OMOJIOTHYECKUX 0OBEKTOB.

Baaaers: Meronukamu aHanm3a (pU3NYECKHX ¥ XMMHYECKUX CBOWCTB BEIIECTB PA3THMYHON
npupoapl. HaBblkaMM BBINOJHEHHS HMCXOOHBIX BBIYMCICHUM, HWTOTOBBIX pPACUETOB C
HCIIOJIb30BAaHUEM CTAaTUCTUIECKOM 00pabOTKU Pe3yabTaTOB KOJMYECTBEHHOTO aHATN3A.

Bomnpocsl k Teme:

N3mepeHune kakoro CBOMCTBA JIEKUT B OCHOBE KOHAYKTOMETpPUYECKOro aHanu3a? B kakux

€IMHUIIAX 3TO CBOMCTBO U3MEPSAETCS U C IOMOIIBIO KAKUX YCTPOMUCTB?

2. Yto Takoe 3MeKTpomnpoBogHOCTE? Uem 00yCIOBICHA 3JIEKTPOIPOBOIHOCTH MPOBOJIHUKOB
MEepBOro U BTOPOTro pojaa?

3. Yem xapakTepu3yercs yaelbHas M SKBHBaJCHTHas (MOJIIpHas) MPOBOJUMOCTh PAacTBOPOB?
Kak MoxHO paccuuTaTh dJEKTpONpoBOAHOCTH? OT Kakux (aKTOPOB  3aBUCTH
AJEKTPONPOBOAHOCTD?

4. Kax npakTU4ecKu ONpeaesIUuTh HIEKTPONPOBOAHOCTH?

B uem oTinune npsiMoit 1 KOCBEHHOW KOHJYKTOMETPUH?

6. Uto Takoe KOHIYKTOMETPUYECKOE TUTPOBAaHHME W KaK €ro MmpakTH4ecKu npoBecTtu? s

KaKUX II€JIe MOXXHO MCTOJIb30BaTh KOHAYKTOMETPUUYECKOE TUTPOBAHUE?

KaxoB BUT KpUBOW TUTPOBAHUS CMECU CHIIBHOM M CITA00M KUCIIOT MIEN0YbI0?

Kak HaifTu 00BEMBI IIEJI0YH, U3PACXOJOBAHHBIE HA TUTPOBAHUE KAXKIOTO M3 KOMIIOHEHTOB

CMeCHU KHUCIIOT?

—

e

o

Tema 3. OnTH4yecKHe METOAbI AHAJIN3A.
JlabopaTopnasi padora Ne 8. MoToKoJ0pUMeETPHYECKOEe ONpeeeHHe COJep:KAHUS
¢docdopa B pacTBopax (6 4).
Hean padoThI:
. ByunTh npuHnun padoTel (OTOKOJIOPUMETPA.
. Micnonp30BaTh OCHOBHOW 3aKOH CBETOIOTJIOLIEHUS JUIsl SKCIIEPUMEHTAIBHOTO ONPEAEICHUs
conepxanus pochopa B pacTBopax.

Coaepsxanue padoThI:

[TpuroroBneHune pabo4ynx U CTaHIAPTHBIX PACTBOPOB.

OT1paboTKa HABBIKOB BEIOOPA KIOBETHI, CBETO(DMIBTPA.
DoTOMETPUPOBAHKE U TIOCTPOEHUE TPAyHPOBOYHOTO rpaduka.
AHaln3 UcclieyeMoro pacTBopa 1 pacder cogepxkanus pocdopa.

Pe3yabTarsl 1aboparopHoii padorbi: OTUET NPEIOCTABISAETCS B MUCbMEHHOM BHUAE U
JIOJDKEH COJIepXKaTh KpaTKOe ONMHMCaHhe Xojaa paboThl, pacueTHYIO 4YacTh, I'PaJyHMpPOBOYHBIH
rpaduk 1 BBIBOJBI 1O paboTe.

B pesynbrare BeIOTHEHUS 1a00PaTOPHOM pabOThI CTYJCHT JOJKEH:

3nartpb: CymHOCTh GOTOMETPUUECKOTO MeToa aHamu3a. Cxemy OTOIIEKTPOKOIOPUMETPA.

Haznauenue cBetoduiabTpoB u ¢orodnemMeHToB B mnpubopax. Ilopsnok pabGoTel u

BBINIOJIHEHUS u3mMepeHust Ha DOKe.

YMmerb: CoOuparh mnpocTellne YCTAaHOBKH JUIi MPOBEACHUS  (OTOMETPUUYECKHX
onpeneneHui.I'oToBUTh npoOy s aHalu3a, COCTABIATh CXEMbl aHaliu3a, IPOBOAUTH
KOJIMYECTBEHHBIN aHAJIN3 BEILECTB, B MPEENIaX UCIOJIb30BaHUs OCHOBHBIX IPUEMOB U METO/OB,
MPEAYCMOTPEHHBIX TTporpamMmoii. CTpOUTh rpaayupoBOUYHBIN rpaduk. [IpuMeHsITh moMTydeHHbBIS

N —
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3HAHUS I aHAIKM3a MPOMBIIUIEHHBIX, TPUPOJHBIX, OPraHUYECKUX U OMOIOTHYECKUX 0OBEKTOB.
Baaaers: Meronukamu aHanm3a pU3NYECKHX ¥ XMMHYECKUX CBOWCTB BEIIECTB PA3IMYHON

npuponabl. HaBblkamMM  BBIMIOJIHEHUS HCXOIHBIX BBIYMCICHHUH, MTOTOBBIX pacyeToB C

UCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU Pe3yabTaTOB KOJMYECTBEHHOTO aHATN3A.

Bomnpocsl k Teme:

1. CnekrpaibHble (ONTHYECKHE) METOABl aHanmu3a. Kakue CBOWCTBAa BEIIECTB UCHOIB3YIOT B
CHEKTPaJIbHbIX METOJaX aHaIu3a?

2. UYro Ha3pIBaeTcs ONTHYECKOW IUIOTHOCTHIO? OT Kakux (DaKTOpOB 3aBUCUT ONTHYECKAs
MJIOTHOCTB pacTBopa’?

3. Kak Ha3pBaroTCS METONbl aHANIM3a W MPUOOPHI, HCIOJB3YIONIUE SIBICHUE IOTJIOIMICHUS
BEIIECTBOM BOJIH ONTHYECKOT0 AMana3oHa’?

4. Cytb (HOTOKOIOPUMETPUUYECKOTO METOJIa aHaim3a. Ha dYem ocHoBaHa pabora

dboTo3eKTpOKOTIOpUMETpa?

[Ipuenute cxemy dorokonopumerpa. KakoBo HazHaueHue cBETOGUIBTPOB?

6. KaxoBo HazHaueHnue (HoTo3meMeHTOB B nprubopax? KakoB mopsmok padOThl M BBHIMOJTHEHUS
n3Mmepenus Ha POKe?

7. Jnsg uccienoBaHus KaKUX pacTBOPOB MOYKHO MCITOJIB30BaTh (DOTOKOIOPUMETPUIECCKUI
METO/1 aHanu3a?

8. Kakue BemecrBa OTHOCAT K ONTHYECKH AKTMBHBIM? OT 4Yero 3aBUCHT LBET BELIECTBA
(pacTBOpa) U UHTEHCUBHOCTH OKPACKU?

9. Kak rotoBsTt craHmapTHbBIE PaCTBOPHI AJIS IOCTPOCHHS KaTuOPOBOYHOTO rpaduka?

10. Kakue BeIMUMHBI paCCUUTHIBAIOT MPHU (POTOIIEKTPOKOIOPUMETPUIECKOM METO/IE aHaIHu3a?

11. B uem cymnocTb 3akoHOB byrepa — JlamGepTta, bepa, byrepa — JlamGepra- bepa?

12. KakoBbI OCHOBHBIE 3TaIlbl BHIMOJIHEHUS (POTOMETPUUECKOTO ONpeIeICHHs?

13. Kakue QaxTopbl HEOOXOAMMO YUUTHIBATH MpPHU BBHIOOPE TOJLIMHBI CBETOMOTJIONIAIOIIETO
cios (KIoBEThI)?

e

JlabopaTopnasi padora Ne 9. ®oTOKOJOPUMETPHYECKOE ONpeeeHHEe CONeP:KAHUS
:keqe3a (IIT) B Buae koMIuiekca ¢ cyJib(ocaauumnioBoil Kucjaorou (6 4).
Hean padoThI:
. 3aKpernuTh HaBBIKK PabOTHI Ha (DOTODIIEKTPOKOTIOPUMETPE
. Micnonp30BaTh OCHOBHOW 3aKOH CBETOIOTJIOLIEHUS JUIsl SKCIIEPUMEHTAIBHOTO ONPEAEICHUs
conepxanus xenesa (I1I) B Buge xommiekca ¢ cynbGpocaTurIOBON KUCIOTON B paCTBOPAX.

Coaepsxanue padoThI:

[TpuroroBnenue pabovynx U CTaHIAPTHBIX PACTBOPOB, comepkamux xemne3o (III).
Br160p K10BETHI, CBETOMUIBTPA.

DoTOMETPUPOBAHKE U TIOCTPOEHUE TPAyHPOBOYHOTO rpaduka.

AHanu3 ucclieyeMoro pacTBopa u pacuer coaepkanus xxenesa (I11).

Pe3yabTarsl 1aboparopHoii padoTbi: OTUET NPEIOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJKEH COJIep’KaTh KpaTKoe OIMMCaHUE XoJa paboThl, PAaCUYETHYIO YacTh, I'PaTyWPOBOYHBIN
rpaduK 1 BBIBOJBI 1O paboTe.

B pesynbrare BeinmonHeHHUs 1a00PaTOPHON pabOThI CTYACHT JOJKEH:

3unarpb: CymHocTh (hoTOMETpUUecKoro Meroaa aHanu3a. [lopsgok paGoThl U BBITIOTHEHUS

n3Mmepenus Ha ®OKe.

VYmerb: Cobuparhb TpOCTEUIINE YCTAHOBKH IS TPOBEICHUS  (HOTOMETPUUECKHUX
onpeneneHuii. BeiOupars KoBeTy W cBeTOGWIbTp. ['0TOBUTH MpoOy Ui aHANU3a, COCTABIATH
CXEeMbI aHajHu3a, MPOBOJUTH KOJUYECTBEHHBIN aHaNIM3 BEIECTB, B Ipejaesax HCIOJIb30BaHUS
OCHOBHBIX MPUEMOB U METOJOB, MPEIYCMOTPEHHBIX Mporpammoil. CTpoUTh I'paayupOBOYHBIN
rpadux. IIpuMeHSATH MONy4YEHHbIE 3HAHHUS [UIsl aHajdu3a [POMBIIUICHHBIX, MPUPOJIHBIX,

N —
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OpPraHMYECKUX U OMOJIOTHYECKUX 0OBEKTOB.

Baaaers: Meronukamu aHanm3a pU3NYECKHX M XMMHYECKUX CBOWCTB BEIIECTB PA3THMYHON
npuponabl. HaBblkaMM  BBIMIOJIHEHUS HUCXOIHBIX BBIYMCICHHUH, MTOTOBBIX pAacyeToB C
UCIIOJIb30BAaHUEM CTATHCTUYECKOI 00pabOTKH pe3yIbTaTOB KOJMUYECTBEHHOTO aHAIIN3A.

Bomnpocsl k Teme:
1. Kakue MeTo/1bl MOJIEKYJISIPHON CIIEKTPOCKOIINM OCHOBAHBI HA IIPOLIECCaX CBETOMNOIVIOIIECHHUS,

CBETOpACCEsIHbSl M CBETOUCITYCKaHUS?

2. Cdopmynupyiitre 3akon byrepa-JlambGepra-bepa. YcmoBusi coOmronenue 3akona byrepa—

Jlam6epra—bepa.

3. Jns yero HEoOXOAMMO 3HATh CIEKTPAJIBHYIO XapaKTEPUCTHKY OKPAIIEHHOTO COeIWHEHMSA?

B yem oTiMumne Takux XapakTepUCTHK, KaK MaKC. A U ONNTUM.A?

4. Kaxkue crnocoObl omnpefeNneHuss KOHLEHTPAIMH HCIOJIB3YIOT B (DOTOKOIOPUMETPUIECKOM

MeToJie aHaauza?

5. UYem xo03((UIMEHT CBETONMOINOMEHUS OTJIMYAeTCs OT MOJIApHOro Ko3dduuumenra

MOTJIOIIECHHUS?

6. Kakoii  wuHTepBa;m  3HAUEHUN  ONTUYECKOM  IUIOTHOCTM  PEKOMEHAYETCS  Ipu

(OTOKOIOPUMETPHUUECKHUX OTPECTICHUSX.

7. Kakoii cioco6 onpeznenenus koHieHTpauuu xenesa (I1I) ucnons3yercs B janHoit padore?
8. Ocobennoctn wmeromuku ompeaenenus xene3a (III) B Buae kommiiekca ¢

CyIb(OCATUIIUIOBON KUCIOTON B paCTBOPAX.

JlabopaTopnas padora Ne 10. ®oToxko10puMeTpHYEcKOe ONpeeIeHHe COAePKAHUS
skejieza (II1) B Buae THONHMAHATHOI0 KoMILJIekca (6 4).
Hean pa6oThI:
. 3aKpernuTh HaBBIKK PabOTHI HA (DOTOIIIEKTPOKOTIOPUMETPE
. Ucnonp30BaTh OCHOBHOM 3aKOH CBETOMOTJIONICHUS ISl SKCIEPUMEHTAIBHOTO ONpeaeIeHus
conepxanus xenesa (I1I) B Buge THONMaHATHOTO KOMIUIEKCA.

Coaep:xanue padoThI:

[TpuroroBnenue pabovynx U CTaHIAPTHBIX PACTBOPOB, conepkamux xemne3o (III).
Br160p K10BeTHI, CBETODMIBTPA.

DoTOMETPUPOBAHKE U TIOCTPOEHUE TPAlyHPOBOYHOTO rpaduka.

AHanu3 ucciieyeMoro pacTBopa u pacuer coaepkanus xxenesa (I11I).

Pe3yabTarsl 1aboparopHoii padoTbi: OTUET NPEIOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJKEH COJIep’KaTh KPaTKoe OIMMCaHUE XoJa paboThl, PACUYETHYIO YacTh, I'PaTyWPOBOYHBIN
rpaduK 1 BBIBOJBI 1O paboTe.

B pesynbrare BeinmonHeHUs 1a00paTOPHON pabOTHI CTYACHT JOKEH:

3narb: CymHocTh (hoTOMETpUUecKoro Meroaa aHanu3a. [Topsaok paboThl U BBITIOTHEHUS

n3Mmepenus Ha ®OKe.

VYmerb: CobOuparhb TpOCTEUIINE YCTAHOBKH IS TPOBEICHUS  (OTOMETPUUECKHUX
onpezaeneHuii. BeiOupars KoBeTy U cBeTOoGMIbTp. ['0TOBUTH MpoOy Ui aHANU3a, COCTABIATH
CXEeMbI aHajHn3a, MPOBOJUTH KOJUYECTBEHHBIN aHaNIM3 BEIECTB, B Mpejaeiax HCIOJIb30BaHUS
OCHOBHBIX MPUEMOB U METOJOB, MPEIYCMOTPEHHBIX Mporpammoil. CTpoUTh TI'paayupOBOUYHBIN
rpadux. I[IpuMeHSATH MONy4YEHHbIE 3HAHUS JUIsl aHajdu3a MPOMBIIUICHHBIX, MPUPOIHBIX,
OpPraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baanerb: Mertogukamu aHanm3a GU3NIECKUX M XUMHUYECKUX CBOMCTB BEIIECTB PA3THIHON
npupoasl. HaBblkaMu BBINOJHEHUS HMCXOOHBIX BBIUYMCICHUM, WTOTOBBIX pPACUETOB C
HCIIOJIb30BAaHUEM CTAaTUCTUYECKOH 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:

N —
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1. JlaiitTe ompeneneHUe TMOHITHH CBETONPOIYCKAHHWE, CBETOIOIVIONMICHUE, ONTHYECKas
I0THOCTh. KakoBa MaTemMaTHueckasi 3aBUCIMOCTh MEX1y HUMH?

2. B uem cymmHuocts 3akoHOB byrepa — JlambGepta, bepa, byrepa — Jlambepta - bepa? KakoBbl

rpaduueckre 3aBUCUMOCTH BBIpaXKaroliue 3akoH bepa?

Yro Ttakoe poTodddext? Kakue BemecTBa OTHOCAT K ONITUYECKH aKTUBHBIM?

4. IlpuBectTm mpUMEpHl HCIONB30BaHUSA B (OTOMETPUUYECKOM aHAIIM3€ pEaKIHid: a)
KOMILJIEKCOOOpa30BaHus; 0) OKMCICHHUSI-BOCCTAHOBIICHHUS.

5. OcHoBHBIE TpueMbl  (OTOMETPUYECKOTO  aHajdW3a: METOJ  CpaBHEHHUS, METOJ
KaJIMOpOBOYHOTO Tpaduka.

6. Kakoii MeTonbl MCHONB3YIOT AJIA pacdyera KOHIICHTPAIMH OIPEAeTsieMOro KOMIIOHEHTa B
JTaHHOM paboTe?

7. B deM 0COOEHHOCTH IKCMEPUMEHTAIBLHOTO ompeseneHus conepxkanus sxenesa (I1I) B Bume
THUOIIMAHATHOTO KOMILIeKca?

(O8]

JlaGoparopHasi padora Ne 11. ®@oromerpuyeckoe onpenenenue xkeae3a (II) u (I1I) ¢
CyJb(OCATNMIHNIOBON KHCJIO0TONHB BOJe HCTOYHUKA BOJOCHAa0keHHs (6 1).

Lean padoThi:
3aKkpenuTh HaBBIKU PadOThI HA (POTOIITEKTPOKOIOPUMETPE.

HayuuThcsi ompeneniatb W pacCUUTHIBATh KOHIEHTPALUK AaHaJU3UPYEMBIX BEIECTB B
HOPUPOIHBIX OOBEKTAX.

Conep:xxanue padoThbI:

1. TpuroroBnenue pactBopoB. [loctpoeHue rpagyupoBoyHoro rpaduka. OmnpexneneHue

obmero coaepykanus xenesa (II) u (III).

2. IlpuroroBnenue pactBopoB. [locTpoeHue rpagyupoBoyHoro rpaduka. OmnpexneneHue

conepxanust noHOB xene3a (III).

3. Amnanu3 uccieayeMoro pacTBopa, pacuer cogepsxkanus xenesa (II) u (II1).

Pe3yabTarsl 1aboparopHoii padoTbi: OTUET NPEIOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJKEH COJIepPIKaTh KpaTKOe OMHMCAaHHWE XoAa padoThl, pacdyeTHYI0 YacTh, T'PaTyHpPOBOYHBIC
rpaduKH 1 BBIBOJIBI 11O paboTe.

B pesynbrare BeinmonHEeHHUS 1a00PaTOPHOIN pabOTHI CTYACHT JOKEH:

3narb: CymHocTh (hoTOMETpUUECKOro MeToaa aHanu3a. [Topsaok paGoThl U BBHITIOTHEHUS

n3Mmepenus Ha ®OKe.

VYmerb: CobOuparhb TpOCTEUIINE YCTAHOBKH IS TPOBEICHUS  (HOTOMETPUUECKHUX
onpeneneHuii. BeiOupars KoBeTy W cBeTOGMIbTp. ['0TOBUTH MpoOy Ui aHANU3a, COCTABIATH
CXEeMbI aHaju3a, MPOBOJUTH KOJUYECTBEHHBIN aHaNIM3 BEIIECTB, B Ipejaesax HCIOJIb30BaHUS
OCHOBHBIX MPUEMOB U METOJOB, MPEIYCMOTPEHHBIX Mporpammoil. CTpoUTh IpaaynpOBOUYHBIN
rpadux. I[IpuMeHSATH MONYy4YEHHbIE 3HAHHUS JUIsl aHajdu3a MPOMBIIUICHHBIX, MPUPOIHBIX,
OpPraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baanerb: Mertogukamu aHann3a GU3NIECKUX M XUMHUYECKUX CBOMCTB BEIIECTB PA3THIHON
npupoasl. HaBblkaMu BBINOJHEHUS HMCXOOHBIX BBIYMCICHUM, HWTOTOBBIX pPACueTOB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:

1. OcHoBHOHN 3ak0OH cBeTomnorioumeHus. [IpyuuuHBI, BBI3BIBAIOIIME OTKIOHEHUS OT 3aKOHA

Byrepa—Jlambepra—bepa.

2. Ha yem ocHoBama pabora  doroanekrpokomopumerpa?KakoBo  HazHaueHue
¢doro3nemenToB B mpubopax?
3. KaxoB mopsmox pabotel W BbmosHeHuss u3mepenus Ha DOKe? KakoBo HaszHaueHuHe

CBETO(UIBTOB?

4. B dem oTiamune GOTOKOJOPUMETPUHU OT CIIEKTPOMETpUN?
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5. Jlyisg yero HEOOXOIMMO 3HATH CIICKTPAIBHYIO XapaKTEPUCTUKY OKPAIIICHHOTO COCTUHECHHMS?
B 4yem oTnmune Takux XapaKTepUCTUK, KaK MakcC. A ¥ ONTHUM. A?

6. Kakoii crioco6 onpenenenus konmneHtpanuu xene3a (1) u (III) ncrons3yercs B maHHOM
pabote?

7. Kak roToBAT cTaHIapTHBIC PACTBOPHI IS MOCTPOCHHS KaTHOPOBOYHBIX TpaUKOB?

JlaGoparopnass paGora Ne 12. OmnpenejieHue coaep:KaHUsl HOBOKAWMHA ¢

HCMOJb30BAHNEM KAJIMOPOBOYHOro rpadguka (6 4).

esab padoThi:
3aKkpenuTh HaBBIKU PabOThI HA (POTOIITEKTPOKOIOPUMETPE.
HayuuThcs ompenensth KOHIEHTpPAIMM aHAIM3HPYEMbIX BEIIECTB B JIEKAPCTBEHHBIX
mpernaparax mno KarmOpoBOUYHOMY TpaduKy.

Conep:xanue padoThbI:
1. IlpuroroBieHue pacTBOpa CPaBHEHHUSL.

[TocTpoenue kamMOPOBOYHOTO TpaduKa.

3. IlpuroroBieHune UCCIIEyEMOT0 pacTBOpa. BrinonHeHne ananmmsa.

Pe3yabTarsl 1aboparopHoii padoTbi: OTUET NPENOCTABISAETCS B MUCbMEHHOM BHUAE U
JOJKEH COAepXaTh KpaTKoe OMUCaHWe XOAa paboThl, pPacueTHYH 4YacTh, KaTUOPOBOYHBIMA
rpaduK 1 BBIBOJBI 1O paboTe.

B pesynbrare BeinmonHeHHs 1a00PaTOPHOIN pabOTHI CTYACHT JOKEH:

3narb: CymHocTh (hoTOMETpUUecKoro Meroaa aHanu3a. [Topsgok paboThl U BBITIOJHEHUS

n3Mmepenus Ha ®OKe.

VYmerb: Cobuparhb TpOCTEUIINE YCTAHOBKH JJIS TPOBEICHUS  (OTOMETPUUECKHUX
onpezaeneHuii. BeiOupars KoBeTy U cBeTOGMIbTp. ['0TOBUTH MpoOy Ui aHANU3a, COCTABIATH
CXEeMbI aHaju3a, NMPOBOJUTH KOJUYECTBEHHBIN aHaNIM3 BEIIECTB, B Ipejaesax HCIOJIb30BaHUS
OCHOBHBIX MPUEMOB U METOJOB, IMPEIYCMOTPEHHBIX Mporpammoil. CTpoUTh TI'paayupOBOUYHBIN
rpadux. I[IpuMeHSTH MONy4YEHHbIE 3HAHHUS [UIsl aHajdu3a MPOMBIIUICHHBIX, MPUPOIHBIX,
OpPraHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.

Baanerb: Mertogukamu aHann3a GU3NYECKUX ¥ XUMHUYECKUX CBOMCTB BEIIECTB PA3THIHON
npupoasl. HaBblkaMu BBINOJHEHUS HMCXOOHBIX BBIUYMCICHUM, HWTOTOBBIX pPACUETOB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocs! k Teme:

1. Kakue MeTo1bl MOJEKYISPHON CIIEKTPOCKOIIMU OCHOBAHBI Ha MPOLIECCaX CBETOMOIIIOMICHHUS,

CBETOpACCESHbS U CBETOUCITYCKaHU?

2. Cdopmynupyiite 3akoH byrepa-JlamOepra-bepa. YcnoBus coOmoaeHue 3akona byrepa—

JlamGepra—bepa.

3. Kak onpenenstoT KOHUIEHTpaluio ¢emnecrBa (OTOMETPUYECKUM METOJOM, HCIOJNIb3Ys

CpeaHee 3HaueHUE MOJIIPHOTO K03 (puIIMeHTa CBETONOIOMEHHs?

4. CymHOCTh  (POTOKOJIOPUMETPUUECKOTO  METOAa aHalM3a C  HCIOJIb30BAaHHEM

KaTMOpPOBOYHOTO TpaduKa.

5. Kak BweiOpate mmHY BONHBI i (poromeTrpuueckux onpeaeneHuii? Kak BbiOupanu

CBETO(UIILTp MPH OTNPEICTICHIHH HOBOKAauHA?

6. Kak roroBUTCSl pacTBOp CpaBHEHUS U HUCCIIEAYEMBIN pacTBOp?

N —

Jlaboparopnasi padora Ne 13. OnpenesieHne coaep;KaHusl JIeBOMUIIETHHA C
HCNOJIb30BAHMEM CTAHIAPTHOrO0 00pa3ua (6 ).
esab padoThi:
1. 3akpenuTh HaBBIKH pabOTHI HAa (POTOIIEKTPOKOIOPHUMETPE.
2. Hayuutbcs omnpenensiTh KOHLEHTPAMU AaHATU3UPYEMbIX BEIECTB B JIEKAPCTBEHHBIX
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mpemnaparax ¢ UCIOJIb30BaHHEM CTaHAAPTHOTO 00pasia.
Coaepsxanue padoThI:
[TpuroTtoBneHune uccaeayemMoro pacTBopa.
BeimonHenue ananmsa.
KOHTpOJIBbHBII OITBIT.
[IpurorosneHue cTaHAAPTHOTO PACTBOPA JICBOMUIIETHHA.
Pacyer KoHIIEHTpalK HCCIeAyeMOro BEIECTBa B PAaCTBOPE.
PesyabTaTsl JaboparopHoii padorsl: OTUeT NpenoCTaBIsAeTCs] B NUCbMEHHOM BHJIE U
JOJIKEH CO/IepP KaTh KpaTKOe OMKCaHuE X0/1a paboThl, paCUETHYIO YacTh U BBIBOJIBI 1O padoTe.

B pesynbrare BeIOTHEHHS 1a00paTOPHOM pabOThI CTYICHT JOJKEH:

3unarb: CymHocTh (hoTOMETpHUUEcKOro MeToaa aHanu3a. [Topsgok paboThl U BBHITIOTHEHUS

u3Mepenuss Ha @OKe. Criocod ompeneneHuss BEIIECTBA C MCIIOJIB30BAaHUEM CTaHIApTHOTO

obpasria.

YMmerb: CoOuparh mnpocTellMe YCTAaHOBKH JUId MpPOBEACHUS  (OTOMETPUUYECKHX
onpezaeneHuil. BeiOupars kioBeTy U cBeTodmiabTp. ['0TOBUTH MpoOy Uis aHanu3a, COCTABIATH
CXCMbI aHaJIM3a, NPOBOAUTH KOJIMYECTBEHHBIN aHaJIN3 BCIICCTB, B MpCAciaX HCIIOJIb30BAHUA
OCHOBHBIX TNPUEMOB U METOJIOB, MPEIyCMOTPEHHBIX Mporpammoi. [IpuMeHSTh moydyeHHBIE
SHAHUA JJI aHAJIW3a NPOMBIIIJICHHBIX, ITPUPOJHBIX, OPraHUYCCKUX U 6I/IOHOFI/I‘-I€CKI/IX OG’LGKTOB.

Baanerb: Mertogukamu aHann3a GU3NYECKUX M XUMUYECKUX CBOMCTB BEIIECTB PA3THIHON
mpupoabl. HaBrikamMu  BBINTOJIHEHUSA HUCXOOHBIX BBIHHCHGHHﬁ, HUTOTI'OBBIX  pPacCyYCTOB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:
1. Yrto Ha3zwpiBaeTcs KOAI(PPHUIIMEHTOM MPOMYCKaHUS M ONTHYECKOW IUIOTHOCThIO? B Kakmx
npeaciiax U3BMCHAIOTCA 9TU BEJINYUHBI?
2. Kakum ypaBHeHHEM BBIpakaeTCs OCHOBHOM 3aKOH CBETO moryomieHus byrepa-JlamGepra-
bepa?
3. Kakue ¢aktopsl MOTYT NPHBECTH K HAPYIICHUIO JIMHCHHOW 3aBUCHMOCTH OINTHYECKON

MJIOTHOCTU OT KOHIIEHTPALIUK pacTBopa?

4. KakoB ¢u3nueckuii CMBICT MOJIIpHOTO Koddduimenta mornomieHusn? OT Kakux (pakTopoB

OH 3aBHCHUT?

5. Kak ompenensitoT KOHIIEHTpAIMIO BelecTBa (OTOMETPUYECKHM METOJOM C MOMOIUIbIO

OJIHOTO cTaHjapTa? YKa3aTb HEIOCTaTKH U IOCTOMHCTBA 3TOr0 METO/A.

6. IlpuBemute hopmyny pacyeTa HCCIeTyeMOTo oOpasia.

Nk W=

JlaGoparopuasi paGora Ne 14. DkcrpakumoHHO-(poTOMeTpHUYECKOE OMNpeaesieHne
MoJIn0/IeHa B pacTBopax (6 4).
esab padoThi:
Hayuutbess ompenensiTh KOMIIOHEHTBI PacTBOpPa IKCTPAKIHMOHHO-(DOTOMETPHUECKUM
METOJIOM.
3aKkpenuTh HABBIKH 3KCTPArUPOBAHUSI.
Conep:xanue padoThbI:
1. Pacuer oObema pacTBOpa, COAEPIKAIIETO OIpPENEICHHOE KOJIWYECTBO aHAIU3UPYEMOTO
BEIIeCTBA
2. DKCcTparupoBaHME U aHAJIU3 UCCIIEyEMOI0 pacTBOpa.
3. Tloctpoenue rpaaxynpoBOYHOTO rpaduka.
4. Pacder KOHIEHTpAIMK MOJTUO/IEHA B HCCIEAYEMOM PACTBOPE.
Pe3yabTarsl gadoparopHoii padoTrbl: OTYET NPEIOCTABISETCS B MUCbMEHHOM BHUJIE U
JOJKEH COJIep’KaTh KPaTKoe OIMMCaHUE XoJa paboThl, PAaCUYETHYIO YacTh, I'PaTyWPOBOYHBIN
rpaduK 1 BBIBOJBI 1O paboTe.
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B pe3ynbraTe BbINoOIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3naTh: CymHOCTh (poTOMETpUUecKoro MeroAa aHanusa. [lopsgok paboThl U BHITIOTHEHUS

n3Mmepenus Ha DOKe.

Ymern: CobOupaTh TpOCTEHIINE YCTAHOBKH JJs TPOBEACHUS  (OTOMETPHUUECKUX
onpezaeneHuii. BeiOupars koBeTy W cBeTodmiabTp. ['oTOBUTH MpoOy Uis aHamu3a, COCTABIATH
CXEeMBI aHajn3a, MPOBOJUTH KOJWYECTBEHHBIN aHAIM3 BEIIECTB, B Mpeaeiax HCIOIb30BaHUS
OCHOBHBIX MPHUEMOB M METOJOB, IMPEIyCMOTPEHHBIX MporpamMmoi. CTpoUTh IpaTlyrupOBOYHBIN
rpadpux. [IpuMeHSATH TMONYYCHHBIE 3HAHUS [UIsl aHajdn3a TMPOMBIIUICHHBIX, MPUPOIHBIX,
OpPraHUYECKUX U OMOJIOTHYECKUX OOBEKTOB.

Baaaers: Meronukamu aHanm3a (pU3NYECKHX ¥ XMMHYECKUX CBOWCTB BEIIECTB PA3TMYHON
npuponabl. HaBblkaMM  BBIMIOJIHEHUS HCXOIHBIX  BBIYMCICHHUH, UTOTOBBIX pacyeToB C
HCIIOJIb30BAaHUEM CTATUCTUYIECKOM 00pabOTKU Pe3yabTaTOB KOJMYECTBEHHOTO aHATN3A.

Bomnpocs! k Teme:
1. TlpuBemute Knaccu(UKAIMIO CHEKTPATBHBIX METOJOB B 3aBUCUMOCTU OT JIMHBI BOJHBI

(4acTOTHI) MAJAIONIETO U3TYUCHUSI.

2. B uem paznuume: a) OSMUCCHOHHBIX M a0COPOIIMOHHBIX METOIOB, B) AaTOMHOU H

MOJIEKYJISIpHOM criekTpockonuu? [IpuBeauTe mpuMepbl pa3HOBUAHOCTEN ITUX METOOB.

3. B uyem omimmume cnekrpodoromerpa OT (POTOIIEKTPOKOIOPHUMETPOB, OTHOTYUEBBIX

MPUOOPOB OT JBYXJIYYEBBIX (TPUHITUITHATBHBIC CXEMBbI)?

4. DotorddexT Kak 0CHOBA (POTOIIEKTPOKOIOPUMETPUUECKOTO METO/IA.
5. @®usndeckuii CMBICI MOJISIPHOTO K03 duiinenTa abcopOoIuu.
6. Kak ompenensioT KOHIEHTPALMIO BemlecTBa (OTOMETPUUECKUM METOAOM, HCIONb3Ys

CpenHee 3HAaYCHHE MOJIIPHOTO Kod(dpuIreHTa norioneHus?

7. Kak mpoBoAuTCs SKCTparnpoBaHUe MOJIMOACHTHOIIMAHATHOTO KOMILIIEKCa, IPEUMYIIEeCTBa

NagHOIro MeTona?

8. B uem cymiHOCTh METOIa TPAAYUPOBOYHOTO Tpadka U KAKOBBI €r0 OCOOSHHOCTH.

Tema 4. XpomaTtorpadguueckne MeToAbl AHAIU3A.
JlaGoparopnass padora Ne 15. TonkociaoiiHas xpomarorpadusi. BbiaeieHue u
ompeaejieHHe KaJIMHsl B CTOYHBIX BoAax (6 4).
ean padoThi:
1. OcBouTh HaBBIKM TOHKOCIOWHOM XpomaTorpaduu.
2. Hay4uTtbcsi TOTOBUTH UCCIIEAyEMYIO TPOOY K XpoMoTorpadupoOBaHHUIO.
Coaepixanue padoThbI:
1. [IpuroroBnenue paz0aBIEHHOTO CTAHAAPTHOTO PACTBOPA KaJMHUSI.
2. DKcTparupoBaHue KaJMHUs U MIOATOTOBKA HCCIETyeMOM MPOObI K XpoMaTorpa@upoBaHHUIO.
3. XpomarorpadgupoBaHue pacTBOPOB.

PesyabraTsl 1abopaTopHoil padorbl: OTYET NpPENOCTaBIAETCS B MUCBMEHHOM BHUIE U
JOJIKEH CO/Iep KaTh KpaTKOe OMKCaHUE X0/1a paboThl, paCUETHYIO YacTh U BBIBOJIBI 1O padoTe.

B pesynbrare BeIOTHEHUS 1a00paTOPHOM pabOThI CTYJCHT JOJKEH:

3uaTh: CymHocTh Xpomarorpaduyeckoro MeETO/la aHalu3a, OCHOBHBbIE TIOHATHA U

ornpenenenust Mmerosa. CyImHOCTh TOHKOCIOMHOM Xpomarorpaduu.

Ymerb: ['oToBuTh mnpoOy [N aHanmM3a, COCTABISATH CXEMbl aHalu3a, MPOBOAUTH
KOJIMYECTBEHHBIN aHAJIN3 BEILECTB, B MPEENIaX UCIOIb30BaHUsI OCHOBHBIX IPUEMOB U METO/OB,
IPEAYCMOTPEHHBIX  OporpaMmoi.  IIpumMeHATh  MoOny4deHHble  3HaHUSA Ui aHajau3a
IPOMBIIIJICHHBIX, IPUPOIHBIX, OPTAaHUYECKHX M OMOJOTMYECKUX OOBEKTOB.

Baanerb: Mertoaukamu aHainm3a GU3NYECKUX M XUMHUYECKUX CBOMCTB BEIIECTB Pa3THIHON
npupoasl. HaBblkaMu BBINOJHEHUS HMCXOOHBIX BBIUYMCICHUM, UWTOTOBBIX pPACuETOB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.
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Bomnpoce! k Teme:

CymHOCTh XpoMaTorpadudeckoro MeTo/1a aHaIn3a.

AncopO1usi, €€ BUABI U METObI OIIPEICIICHHUS.

[MoxBrkHas U HEMOABUXKHAS (a3a, SIMOIHT — JAWTE ONPEACTICHUE ITUM TTOHITHSIM.

CylItHOCTh TOHKOCIIOWHOM XpomaTorpaduu.

Kakwue pacTBOpbI MOKHO UCIIOJIB30BATh B KQUECTBE MOABHKHOMN (a3bl?

Kaxkune TpeboBanms MpeIbsBISIOTCS K HETIOABMKHOM (aze?

Kak ompenenstor Rr B metone TCX? Ot yero 3aBUCHUT 3Ta BEJIIMYMHA U KAKHE YCIOBUS

HY>KHO TOJIEP>)KUBATh MOCTOSHHBIMU NPH MPOBEACHUN SKCIIEpUMEHTa?

8. Kak MO0XHO OmpeAenuTh KOHIEHTPAIUd KOMIIOHEHTOB CMECH TOCII€ pa3/IesIeHUs] METOJI0M
TCX?

NV hE LD —

Tema 5. Kunernueckue MeToaAbI aHAJTHU3A
JlabopaTopnasi padora Ne 16. Onpenenenne kodanbTa B pacreope (6 4).

ean padoThi:

Hayuntbcs onpenensTe KOHIEHTPALUIO BELIECTBA B PACTBOPE KUHETUYECKUM METOOM.

OcBouTh HaBBIKM OOPAaOOTKH pe3ylbTaTOB aHAIM3a C MCIOJIb30BAaHHUEM HHTETPAIBLHOTO

BapHaHTa KUHETUYECKUX METO/I0B.

Conep:xxanue padoThbI:

1. Tloctpoenue rpaxyupoBOYHOTO rpaduka.

2. AmnHanu3 ucciaeayemMoro pactopa.

PesynabraTsl 1abopaTopHoil padorbl: OTYET NpPENOCTaBIAETCS B MUCBMEHHOM BHJIE U
JOJKEH COJIep’KaTh KpaTKoe OIMCaHuEe XoJa paboThl, pacUEeTHYIO YacTh, I'PaIyWpPOBOYHBIN
rpaduK U BBIBOJIBI IO padoTe.

B pesynbraTe BbINONIHEHNS 1a00paTOPHOI pabOThI CTYIEHT JTOJKEH:

3HaTh: CyIHOCTh KHHETUYECKUX METO/I0B aHAJIN3a,0CHOBAHHBIX HA YUEHUH O XUMHUYECKOM
PaBHOBECHH, XUMUUYECKOW KUHETUKE U KaTaJIu3e.

YMmerb: Cobuparh MpoCTEeHIINe YCTAaHOBKY /IS IPOBEACHUS ONpeaeaeHUA.] 0TOBUTH poly
JUISl aHaJIW3a, COCTABIIATh CXEMbl AHAJIN3a, MPOBOAWTH KOJIMYECTBEHHBIM aHAJIN3 BEIIECTB, B
npeJenax HUCIOJIb30BaHUS OCHOBHBIX NPUEMOB M METOJOB, NMPEAYCMOTPEHHBIX MPOTrPaMMOM.
Ctpouts rpanyupoBouHblii Tpaduk. [IpuMeHATH TONydYEeHHBIC 3HAHUSA I aHaIu3a
IPOMBIIIJICHHBIX, IPUPOIHBIX, OPTAaHUYECKHX M OMOJOTMYECKUX 0OBEKTOB.

Baanerb: Mertogukamu aHainn3a GU3NIECKUX M XUMHUYECKUX CBOMCTB BEIIECTB PA3THIHON
npuponabl. HaBblkaMM  BBIIIOJIHEHUST HCXOIHBIX BBIUYMCIEHHWH, MTOIOBBIX pacyeToB C
HCIIOJIb30BAaHUEM CTATUCTUYECKOM 00pabOTKU Pe3yIbTaTOB KOJIMYECTBEHHOTO aHATN3A.

Bonpocsl k Teme:

1. Tloyemy B KMHETHYECKMX METOJIaX HauOoJiee YacTO UCHOIB3YIOT KaTAIUTUYECKUE PEaKIIUH,
B KOTOPBIX OIPEAEIAEMOE BEUIECTBO SIBIISAETCS KaTaIU3aTOPOM?

2. Kakue (u3HKO-XMMHUYECKHE METOJbI Yallle BCEro MPUMEHSIOT JJIs PEerucTpaluy CKOpOCTH
MHAMKATOPHBIX peaKUUi U ouemy?

3. JIna omnpenenenus KoOajabTa HCHOJB3YIOT pEaKIMIO O00ECLBEYMBAHUS  allM3apuHa
NEpOKCHIOM  BoOJopoJa B mlenmoyHoOM  pactBope. [louemy st oOpaboTku
SKCHEPUMEHTAIBHBIX JAHHBIX IPUMEHSIOT NHTETPAJIbHBINA BApUAHT KUHETHYECKUX METOJI0B?

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB
KonTtposbHbie 1 pedepaTiBHBbIE Pa00THI HE IPETYCMOTPEHBI yUeOHOM MPOrpaMMOH.

N —

BrinosHeHne KypcoBoil padoThl MO0 AaHAUTUTHYECKOW XMMHUHU 3aKJIIOYAeTCs B BBIIIOJHEHUHU
KaueCTBEHHOT'O0 M KOJMYECTBEHHOro aHanmm3a oOpasna BemectBa (cmecu BemectB) OIIK-1,
OIIK-2, OIIK-3, OIIK-6. IIpu odpopmiaeHun paboThl JOJIKHBI OBITH OTOOPAXKEHBI CIIEIYIONINE
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JTarbl:
1. Heab uccaenoBanmsi
2. KayecTBeHHBI aHAIU3 00bEKTA
» Xoxa u pe3yapTaThl KAYECTBEHHOTO aHAIH3a, 0()OPMIICHHBIC B BUE TAOJIUIIbI;
* BriBog 0 XapakTepe aHaIH3upyeMoro oopasia.
3. O030p auTEPATYPHI.
B 0030pe nuTeparypbl NpUBOASTCS KOJTUYECTBEHHbBIE METO/IbI OMPEICICHHS aHATTM3UPYEMOTO
o0pa3siia co CChIIKaMHU Ha MCTOJIb30BaHHBIC JIUTEPATYPHBIEC HCTOYHHUKH.
4. DKRcIepMMEeHTAIbHAS YaCTh:

* CxeMa KOJIMYECTBEHHOTO aHAIH3a.

* Pacuet u pe3ynbTaThl B3BEHIIMBaHUS 00pa31ia.

* Meronuka pa3noKeHusi U pacTBOPEHUs: oOpasiia.

* Meroauka TUTPUMETPUYECKOTO OMPENEICHUS; IPUTOTOBIIEHUE PACTBOPOB, CTaHIAPTHU3ALIMS;

PE3YNIbTaThl TUTPOBAHUS;, PACUET COJEPIKAHUS OMPEAETIIEMOTO PIEMEHTA.

5. 3akawuenune. O6001ICHIE PE3yTbTATOB aHATHN3A.
6. Cnmucox JuTepatypsl, 0oQOpPMICHHBI B COOTBETCTBMM ¢ TpeOoBaHusiMH <«OKypHana

AHATUTUYECKON XUMUI.

Henun u 3agaum KypcoBBIX pabOT CIEAYIOT W3 IeNedl W 3aJad W3ydeHus Kypca,
KOHKPETH3UPYIOTCS M YTOUHSIOTCS MPEnoiaBaTeieM 3a KOTOPBIM 3aKperieH cTyaeHT. O0mumMu
SIBJISTFOTCSI:

Henn:

1. ®opmupoBanue y 0OakaiaBpa MPEICTaBICHHA O TEOPETUYECKHMX OCHOBaX M MHOT000pa3uu
AQHAIUTUYECKUX METO/IOB aHAJIN3A.

2. ®opMUpOBaHUE CUCTEMHBIX 3HAHUH, HEOOXOAMMBIX B MPAKTHUECKON AESITETbHOCTH XUMHUKA
QHAINTHKA U HCCIeNoBaTelNs JUIsl aHajdu3a MPOMBIIIICHHBIX, MPUPOAHBIX, OPraHUYECKUX WU
OMONIOTUYECKIX 0OBEKTOB.

3. [logroroBka OakamaBpoB K MPOQPECCHOHAIBHOMY BBIOOPY aHAJIUTHUYECKOTO METO/Ia,
00opy/IoBaHUs, MPUEMOB KAaYECTBEHHOTO W KOJMYECTBEHHOI'O aHAIHM3a MPUMEHUTEIBHO K
KOHKPETHOMY OOBEKTY aHaJIn3a.

4. ®opMUpOBaHHE YMEHUS BBINONHATh WCXOJHBIC BBIYHCICHUS, HWTOTOBBIE pPACUETHI C
UCIIOJIb30BAaHUEM CTaTUCTUYECKOM 00pabOTKH pe3ylbTaTOB KOJUYECTBEHHOIO aHalln3a,
0(OPMIISTH IPOTOKOJIBI AHATTU30B.

3agaun:

1. O3HakOMJICHHE C METPOJIOTUYECKUMHU OCHOBAMH XMMHYECKOTO aHAIHM3a, THIIAMH PEaKIuid U
MPOLIECCOB B aHAJTUTHYECKON XUMHUHU, UX OCHOBHBIMH 3aKOHOMEPHOCTSIMHU.

2. ®opMUPOBaHUE TPEACTABIECHUN O CBA3M AHAIMTUYECKUX CBOMCTB COEIMHEHUH C
MOJIO)KEHUEM COCTABIIAIOIIMX HX OJJeMeHTOB B llepuoanueckoil cucreme 3II€MEHTOB
JI.1.MeHnneneena.

3. O3HakOMJIECHE C OCHOBAMHM M TEOPETUYECKUMH, MPAKTUYECKUMH BO3MOXKHOCTSIMU
IPaBUMETPHUH, TUTPUMETPUH, UHCTPYMEHTAIBHBIX METOIOB KOJIMYECTBEHHOTO aHAIIM3A.

4. ®opmupoBaHUE  TMPEJACTABICHUA O  COBPEMEHHBIX  (DU3UKO-XMMHYECKHX  METOJax
KaueCTBEHHOT'O U KOJIMYECTBEHHOTO aHAIH3a.

5. ®opMupoBaHUE HABBIKOB OOpPaOOTKM pe3yabTaTOB KadeCTBEHHOIO U KOJUYECTBEHHOTO
aHaJIM3a W pacyera Mo SKCIEPUMEHTAIBLHBIM JTAHHBIM U TIPH BBHITOJHEHUN WHIWBUYaTbHBIX
3aJaHUuN.

MeToauyeckue yKa3aHusl 10 BbINOJHEHHIO KYPCOBBIX padoT

[Toce BbIOOpa TeMBI KypCOBO#M pabOThI, HEOOXOAMMO H3YYHTh JUTEPATYPY MO JTAHHOU
TEMaTHKe, BEIOPATh METOJBI UCCIIECIOBAaHUS, COCTABUTH IUIAH, MOATOTOBUTH HEOOXOJAUMBIE IS
BBIMOJTHEHUSI SKCIIEPUMEHTa XUMUYECKYIO MTOCY/Y, PEaKTHUBBI, PACTBOPBI.
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O6mwmit 0o0beM paboTel AokeH ObITh HEe MeHee 10 um He mpeBbimaTh 50 C. MEYAaTHOTO
TekcTa uepe3 1,5 uuTepBain, rapuutypa mpudra Times New Roman, xerens 14. Crpanuiisl
JIOJDKHBI UMETh 1oJist: jgeBoe — 30, BepxHee u HUxkHee — 20, mpaBoe — 15 MM. BelpaBHUBaHME
TEKCTa M0 UIMPUHE C aBTOMATUYECKHM MIEPEHOCOM CIIOB.

Kaxxnas rnaBa HaunHaeTcs ¢ HOBOM cTpaHulibl. HazBaHnue riaBbl U naparpa@oB BblIIEISETCS
XKUpHBIM 1pudToM. [Tocne Ha3BaHUsS TNIaBHI Mepe] TEKCTOM CIIEAyeT OTCTYIHThH JBa WHTEpBAJa.
Touka B KOHIIE 3ar0JI0BKa HE CTaBUTCS.

Hymeparus Tabmuil momemiaeTcss B MPaBOW YacTH CTPOKH, HIDKE MO ILEHTPY JaeTcs

Ha3BaHWE TAOJMIIBI KUPHBIM IIPUPTOM, HAIIPUMED:

Tab6muna 1
Baussnue MI/IK Ha 3Hepruio npopacTaHusi 1 BCX0KeCTh CEMSH
Oo0pa3ubl
CoenviHEHME Obpaszer 1 O6pazern 2 O6paserr 3

L% JIB,% IIL% | JB,% | II1,% JIB,%

Hymepanust pucyHKOB U MX Ha3BaHMsI IOMEILIAIOTCS T10J] pPUCYHKaMU, HallpUMep:
Puc. 1. Inarpamma pactBopumoctu cuctembl HCOOH — NH2C,H4OH — H2O npu 25°C
Hymepauus crpanun; camoil paOOTbl HauyMHAETCs CO BTOPOM, Ha KOTOPOW ITOMEILICHO

«OrnaBnenue». TUTYIbHBIM JHUCT CYMTAETCS TMEPBOM CTpaHULIEH, HO HE HYMEpPYeTcs.

[TopsaxoBbIil HOMED, KaK MPABUIIO, IEYATACTCS] B BEPXHEM WJIM HUXKHEM MPABOM YIUIY CTPAHUIIbI

apabckumu nudpamu 06e3 TOYEK U JPYTUX 3HAKOB.

Criucok nutepatypsl opopmisieTcst B anpaBUTHOM nopsiake. CHavana npuBOIAT HaMIITUIO

Y MHULUAJbBI aBTOPA, 3aT€M Ha3BaHUE KHUTU UJIM CTaThH (Ha3BaHUE MEYaTHOIO WU3/aHHUA), MECTO

W3/1aHUs], U3/1ATENbCTBO, TOJ M3JAHUS U YUCIIO CTPAHMI] B KHUT€ WJIM CTPAHUIbI, HA KOTOPBIX

HaxXOJIUTCA LIUTHpyEMasi CTaThsl.

IIpumepHBbIe TEMBbI KYPCOBBIX padoT.

AHanu3 CbIpbs B IPOU3BOACTBE IEMEHTOB. OIpeielIeHne OKCHIOB JKEIe3a U aTFOMUHMSL.

Ananu3 celpbsi B mnpousBoactBe ¢apdopa u dasuca. Ompenenenne CaO B rimHax,

KA0JIMHAX, [TOJIEBBIX MIIaTax.

3. AmHanu3 chiphs B JAKOKPACOUYHOM MPOU3BoJIcTBE. OnpeieieHue KUCIOTOHOTO YKCIia Macell,
CMOIJ1, JIAKOB, TUIaCTU(UKATOPOB.

4. Anamm3 o00BeKTOB OKpyxatomeid cpeapl. OmnpeneneHue ¢eHona UM pe3oplHHa B
IIPOU3BOJCTBEHHBIX CTOYHBIX BOJAX.

5. Amnanu3 oOBEKTOB OKpyXkarmmeil cpensl. OnpenesieHue TSHKEIbIX METaUIOB: ONpeeeHHue
M€Y B NPOU3BOJACTBHHBIX CTOYHBIX BOJAX, ONPEIEICHUE CBUHIA B IPOWU3BOACTBEHHBIX
CTOKaXx.

6. AHaJIUTUYECKUH KOHTPOJIb B TEXHOJOTHMM HEOPraHUYECKUX BemecTB. OnpeneneHue
KoOabTa, Mapraiia, MM 1 [IMHKA B CIIOKHOM yIOOpEHHUU.

7. AHaIUTUYECKUUA KOHTPOJIb B TEXHOJOTMH HEOpraHWYECKuX BemlecTB. OmnpeneneHue coyei
amMMoOHHs1, HUTpatoB B H2SO4.

8. AHQINTUYECKUI KOHTPOJIb B TEXHOJOTMU HEOpPraHWYecKux BemectB. OnpeaeneHue
Cynb(aT-uOHOB B yIOOPEHHUSX.

9. AHanuTUYECKUU KOHTPOJIb B TEXHOJIOTUHU JIEKTPOXUMUYECKUX TPOU3BOACTB. OnpeneneHne
HUKEJIS B CEPHOKHUCIIOM 3JIEKTPOJIMTE HUKEIUPOBAHHUS.

10. AHanuTHYECKUN KOHTPOJIb B TEXHOJIOTUHU JIEKTPOXUMHUYECKUX MPOU3BOJICTB. OnpeneneHrne
JKelle3a B CEPHOKHCIIOM 3JIEKTPOJIUTE.

11. AHanuTHYECKUN KOHTPOJIb B TEXHOJIOTUHU JIEKTPOXUMHUYECKUX MTPOU3BOJICTB. OnpeneneHrne
LMHKA B 3JIEKTPOJIUTAX.

12. AHanuTHYECKUN KOHTPOJIb B TEXHOJIOTUH JIEKTPOXUMHUYECKUX MPOU3BOJICTB. OnpeneneHne

N —
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xpoma (III) B asexTpoauTax XpoOMUPOBAHHS.

AHaJIUTUYECKUN KOHTPOJIb B TEXHOJOTUH NIEKTPOXUMUYECKUX MPOU3BOACTB. OnpeneneHue
JKene3a B AIEKTPOJINTE METHEHHS.

AHaIMTHYECKUI KOHTPOJIb B TEXHOJOTHH OpraHUYecKuX BemiecTB. OnpezencHue GpeHona B
CTOYHBIX BOJIAX.

AHaJIUTHUYECKUH KOHTPOJIb B TEXHOJIOIMHM OTAEIOYHOrOo Mpou3BoAcCTBA. OmpenencHue
KpacuTessl B paCTBOPE B OKMCICHHOW W BOCCTAHOBJIICHHOM (popMax.

AHAUTUYECKUN KOHTPOJIb B TEXHOJIOTHU TYTOIUIABKUX HEMETAIUIMYECKUX U CUJIMKATHBIX
MartepuanoB. Onpenenenue okucaa xxenesa (II1) B meckax.

AHAMTUYECKUN KOHTPOJIb B TEXHOJIOTHU TYTOIUIABKUX HEMETAUIMYECKUX U CUJIMKATHBIX
MmaTepuaioB. Onpenenenre OOIIeH MIEJIOYHOCTH B KapOOHATe HATPUS WIIM KaJusl.
AHAIMUTUYECKUM KOHTPOJIb B TEXHOJIOTHU TYTOIUIABKUX HEMETAIUIMYECKUX U CUIIMKATHBIX
MatepuanoB. Onpenenenue okcuaa xenesa (II1) B cynbdare HaTpus.

AHAIMUTUYECKUN KOHTPOJIb B TEXHOJIOTHU TYTOIUIABKUX HEMETAIUIMYECKUX U CUJIMKATHBIX
MatepuaioB. OnpeneneHue cyiabdara HaTpus B Oype.

AHAUTUYECKU KOHTPOJIb B TEXHOJIOTHU TYTOIUIABKUX HEMETAIUIMYECKUX U CUJIMKATHBIX
MatepuainoB. Onpenenenue okcuaa xxenesa (I11) B BOgHOM BHITSDKKE TIIHH.

AHaJIUTUYECKUH KOHTPOJIb B TEXHOJOTMU MATEPHAIOB U U3JEIUNA AJIEKTPOHHON TEXHUKHU.
Omnpenenenue kKobaibTa B MEHOM CILIABE.

AHaJIUTUYECKUH KOHTPOJIb B TEXHOJOTMU MATEPHAIOB U U3JIEIUNA AJIEKTPOHHON TEXHUKHU.
Onpenenenre XpoMa B CIIaBax.

AHaJIUTUYECKUH KOHTPOJIb B TEXHOJOTMU MATEPHAIOB U U3JIEIUNA AJIEKTPOHHON TEXHUKHU.
OrnpezneneHne NpUMECH IUHKA B TPUMOSIX.

AHaJIUTUYECKUH KOHTPOJIb B TEXHOJOTMU MATEPHAIOB U U3JEIUNA AJIEKTPOHHON TEXHUKHU.
Omnpenenenne Gocdopa B cripaBax.

AHaTUTHYECKUN KOHTPOJIb B TEXHOJOTHH XHMHKO-(DapMalleBTHUYECKHX IPEnaparos.
OrnpenereHne aMMHOKHUCIIOT B UX CMECH.

AHaTUTHYECKUN KOHTPOJIb B TEXHOJOTHH XHMHKO-(DapMarleBTHUYECKHX IPEnaparos.
Ornpenenenre aCKOpOMHOBOM KHCIIOTHI.

AHaTUTHYECKUN KOHTPOJIb B TEXHOJOTHH XHMHKO-(DapMaIleBTHYECKHX IPEnaparos.
Onpenenenne OpoMuaI-HOHOB B TabseTkax KBr.

AHAJIIMTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepaboTKH XKUPOB U TEXHOJIOTMU MPOTYKTOB
nutanud. OnpeneneHre HUKEs B KUPaX.

AHAJINTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepaboTKH XUPOB U TEXHOJIOTMU MPOTYKTOB
nutanus. OnpeeneHe MeI B MUILIEBBIX )KUPaAX.

AHAJIMTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepaboTKH XKUPOB U TEXHOJIOTMU MPOTYKTOB
nurtanud. OnpeneneHye xeae3a B MUIIEBbIX )KUPaXx.

AHAJINTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepaboTKH XUPOB U TEXHOJIOTMU MPOTYKTOB
nurtanud. Onpenenenye xeae3a B MUIIEBbIX TPOIYKTaX.

AHAJINTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepaboTKH XKUPOB U TEXHOJOTMU MPOTYKTOB
nutanud. OnpeneneHre HUTPUT-HOHOB B MsICE.

AHAJINTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepaboTKH XKUPOB U TEXHOJIOTMU MPOTYKTOB
nutanus. OnpenesneHue keie3a B MUThEBOU CoJie.

AHAJIMTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepaboTKH XUPOB U TEXHOJIOTMU MPOTYKTOB
nutanus. Onpesenenne cynbhaT-HOHOB B TUTHEBOH COJIE.

AHAJIIMTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepaboTKH XUPOB U TEXHOJIOTMU MPOTYKTOB
nutanus. OnpeneneHne aCkopOMHOBON KUCIOTHI B COKax.

AHaJIINTUYECKUN KOHTPOJIb B TEXHOJIOTUU MEpepaboTKH XUPOB U TEXHOJIOTMU MPOTYKTOB
nutanus. OnpeneneHue OeNIKOB B MOJIOKE.
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38.

39.

40.
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11.

12.

13.

14.

15.

AHaINTHYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepabOTKH KUPOB U TEXHOJOTMU MPOTYKTOB
nutanus. OnpeneneHue xene3a B IOBaApEHHON COJIH.

AHaINTUYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepabOTKH KUPOB U TEXHOJIOTMU MPOTYKTOB
nutanus. OnpeneneHue XKees3a B MULIEBBIX IPOAYKTaXx.

AHaIMTHYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepabOTKH KUPOB U TEXHOJOTMU MPOIYKTOB
nutanus. OnpeneneHue Hoan1a Kajaus B IOBAPEHHON COJIH.

AHaIMTHYECKUN KOHTPOJIb B TEXHOJIOTUU NEpepabOTKH KUPOB U TEXHOJIOTMU MPOTYKTOB
nutanus. OnpenencHue 0J10Ba B KOHCEPBUPOBAHHBIX MMUILEBBIX IPOAYKTAX.

9. IMEPEYEHb BOIIPOCOB K 9K3AMEHY
3 cemecTp
3agauM W METOAbl AHATUTUYECKOM XUMHH. (OCHOBHBIE pa3lelibl COBPEMEHHOU
AHAIUTUYECKON XUMHH.
Knaccudukanusa u HOMEHKIaTypa XUMHUECKUX U (PU3UKO-XUMUYECKHX METO/I0B aHaIn3a
B COOTBETCTBUM C  pEKOMEHAAUMSIMH MeXAyHapOJAHOIO COI03a TEOPETHUYECKOH U
npukiagHon xumun (MIOTTAK).
Pexomennarnu MKOITAK no 3amucu npuHATEIX 0003HAYeHUH U rpa)uuecKoMy MpeICcTaB
JICHUIO KCIIEPUMEHTAIbHBIX TAHHBIX.
3amaun  u  BbIOOp MeToAa OOHApYXKEHHUS U UJACHTU(DUKAUM  XUMHYECKUX
coennHeHUN.J[pOOHBIN U CHCTEMAaTUUYECKUI aHAIN3.
MUKpOKPUCTAUIOCKOIIMUECKUNA ~ aHAIM3, NHPOXMMUYECKMH aHalu3 (OKpalluBaHUE
TJIaMEHHU,BO3TOHKA, 00pa30BaHUE TIEPIIOB).
KanenpHblil ananu3. AHanu3 pacTHpaHUEM MTOPOIIKOB.
OCHOBHBIC  CTaQIUM XMMHYECKOro aHaimm3a. lloaroroBka oOpa3ma K aHAIH3Y.
[IpencraButenbHOCTh MPOOBI; Mpoda W OOBEKT aHanmu3a; Mpoda M METOJ aHalu3a.
CnocoObl TONTy4yeHHUs! MPEACTaBUTEIbHOW MPOObI TBEPHABIX, KUIKUX U Tra3000pa3HBIX
BemecTB. OTOOp MPod rOMOTEHHOTO M TETEPOreHHOT0 COCTaBA.
OcHOBHBIE CTHIOCOOBI TepeBoja MpoOBl B (GopMy, HEOOXOIUMYIO Il JAHHOTO BHUA
aHaJM3a: paCTBOPEHHUE B PA3IMYHBIX CPENax; CIEKaHHE, CIUIABJICHUE, PA3JI0KEHUE MO
NEICTBHEM  BBICOKMX  TEMIIEpaTyp, JaBJICHHS,  BBICOKOYACTOTHOIO  pa3psna;
KOMOMHHPOBAHUE pPA3IMYHBIX TPUEMOB; OCOOCHHOCTH PA3JIOKEHUS OPTaHHYECKUX
COCTUHEHUN.
OCHOBHBIE METO/IBI Pa3/ICICHUS U KOHLIEHTPUPOBAHUS (METOIBI UCTIAPEHUSI, SKCTPAKIIUS,
n3buparenpHas aaAcopOIus, OTrOHKA (IUCTWJUISAIMS, BO3TOHKA), 30HHAs IIJIaBKa,
AIIEKTPOXUMUYECKUE U XpoMaTorpauuecKkue METOIbI), UX POJIh B XUMUYECKOM aHATH3E.
MeTtoapl ocaxaeHus U coocaxjeHus. [IpumMeHeHHe HEOpraHWYEeCKUX M OPraHMYECKUX
peareHToB sl ocaxacHus. KOHIIEHTpUpOBaHHE MHUKPOIJIEMEHTOB COOCAXKJIECHUEM Ha
HEOPraHMYECKUX U OPraHMYeCKUX HOCUTENSIX (KOJIJIEKTOpax).
Metonpl 3KCTpakuMM. TeopeTH4ecKHe OCHOBBI METOIOB. 3aKOH pacHpelesICHUs.
Knaccudukanus s3KCTpaKIIMOHHBIX TPOIECCOB.
CkopocTh  3KCTpakuud. THUMBl 3KCTPAKUMOHHBIX CHUCTEM. YCIOBUS 3KCTpaKIHMU
HEOPraHMYeCKWX M OpraHuueckux coeauHenuil. I[lpupoma U xapakrtepucTuka
HKCTPAreHTOB.
MeTton aHanu3a BellecTBAa, OCHOBHBIE XapaKTEPUCTUKU METOJOB aHaiu3a. Meroauka
aHaynm3a. Buabl v 5Tansl aHam3a.
KadecTBeHHBIN ¥ KOJTMYECTBEHHBIN aHAIN3. XUMHUECKHUE, (PU3UIECKUE U OMOJIOTUUECKHE
METO/bl aHaIN3a. Makpo-, MUKPO- U yIbTPAaMUKpPOAHAJIU3.
OcHoBHBIE TpeOOBaHMS K METOJaM aHajau3a: mpenei oOHapyKeHHs, W30UpaTeIbHOCTD,
CHenuUIHOCTD, MPABUIHHOCTh, BOCIIPOU3BOIUMOCTb, IKCIIPECCHOCTD.
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Turnbl aHATUTUYECKUX PEAKIIUIA U PEareHTOB.

XapakTepucTuka  YyBCTBUTEJIBHOCTH  AHAJUTUYECKUX  peakuuid  (mpeneiabHoe
paz0aBieHue, TmpeleibHas  KOHILIEHTpAlMs, MHUHUMAIbHBIA 00BEM  MPEAETIbHO
pa30aBICHHOTO pacTBOpa, MpeAesl OOHApYKEHHs, TOKa3aTelb YYBCTBUTEIHHOCTH).
CrniocoObl MOBBINIEHUS! YyBCTBUTEIBHOCTH U U30UPATETbHOCTH METOJIOB.

OCHOBHBIE THUITBI XUMUYECKUX PEAKIMI B aHAIUTUYECKOW XUMHH: KHCIOTHO-OCHOBHBIE,
KOMIUIEKCOOOpa30BaHus, OKHUCIIEHUSA-BOCCTaHOBJIECHMs. lcronb3yeMble  MPOIECCHI:
OCaXXJIeHHE-PaCTBOPEHHE, IKCTPAKIIUS, COPOLIHSL.

Koncrantsl paBHOBECHS peakuuit U MPOLIECCOB: TEePMOJMHAMHYECKAs,
KOHIICHTPAIMOHHAs U YCJIOBHAs KOHCTAHTBI PAaBHOBECHSI.

CKOpoCTh peakuuii B XHUMHYECKOM aHain3e. DakTopel, BIUSIONIME HA CKOPOCTb.
Karanuzaropsl, ”HTUOUTOPBI. ABTOKATAIMTHYECKUE PEAKIHH.

Baxueilne oprannyeckrue peareHThl, IpUMeHsIeMble IJ1s1 OOHApY>KEHUsI U OTNpeaeTIeHUs
MOHOB METAJIJIOB, JUIsi MAaCKUPOBAHUS M JE€MacCKUpPOBaHMs, pazieneHus. Bo3moxkHocTH
MCIIOJIb30BAaHUsl OPTaHUYECKUX PEareHTOB B PA3IMYHBIX METOaX aHAJIN3a.

Koncranra pacnpenenenus. CteneHb U3BJIeUEHUs. Y CIOBUS pa3JiejeHUsl JBYX BEIIECTB.
BnusiHue paznuysHbix (pakTOPOB Ha MPOLECCHl IKCTPAKIUMU: 00bEM SKCTpareHTa, YUcCiIo
aKcTpakuuii, pH cpensl u T.1.

MeTtoapl BbIAETCHUS, pa3felieHus W KOHIIEHTpUpOBaHUs. PazneneHne comocTaBUMBIX
KOJIMYECTB DJIEMEHTOB U OT/ICJICHHE MaJIbIX KOIMYECTB OTOONBIINX.

CoBpeMEeHHbIE MPENICTABIEHUS O KUCI0TaX U ocHOBaHUAX. Teopus bpencrena-Jloypu.
PaBHOBecue B cucTemMe KUCIIOTa - COMPSKEHHOE OCHOBAHUE - pacTBOpUTENb. KOHCTaHThI
KHUCJIOTHOCTH U OCHOBHOCTHU U UX MOKA3aTEeNH.

Teopus JleGas-Xrokkens. OOmias KOHUEHTpalMs W aKTUBHOCTb HOHOB B DPAacTBOpE.
Koaddumuentsr aktuBHOCTH. MOHHAs cmia pacTBopa. BimsiHue MOHHOW CHIIBI pacTBOpa
Ha KO3 (UIIMEHTHl aKTUBHOCTH HOHOB.

Boruncnenus pH pacTBOpOB KUCIOT M1 OCHOBAHUM, MHOTOOCHOBHBIX KMUCJIOT U OCHOBAHUM,
CMECH KHCJIOT U OCHOBAHUHU.

Kucnornele u OCHOBHBIE CBOWCTBa pactBopuTeneil. [IpoTonuTuyeckue paBHOBECUS B
Boje. Koncranra aBronpoTosnusa.

BnusiHue mpuposibl pacTBOPUTENS Ha CHIIY KUCIOTHI M ocHoBaHMs. Husenmupyrommii u
g depeHmpyonui 3¢ HexTsl pacTBOPUTEIIS.

KucnotrHo-ocHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX CHCTEMAaX.

I'maponus. KoncranTa u cTeneHs ruaposinsa.

BriBog hopmynel a1 pacueTa 3HaueHuid pH pacTBOpOB cosielt MOABEPTIINXCS THAPOIU3Y
10 aHUOHY.

BriBog hopmyniel a1 pacueTa 3HaueHuid pH pacTBOpOB cojielt MOABEPTIINXCS THAPOIU3Y
10 KaTUOHY.

BriBog hopmyniel a1 pacueTa 3HadueHuid pH pacTBOpOB cosielt MOABEPTIINXCS THAPOIU3Y
M0 KaTUOHY U aHUOHY.

Bbydepnbie pacTBops! 1 Ux cBoiicTBa. Beraucnenne pH OydepHbix pacTBOopoB: OydepHbie
CHCTEMBI, COIeprKaIHe CIa0yI0 KUCIOTY U €€ COJIb, CI1a00e OCHOBAHUE H €€ COJIb.
bydepnas emxocts. Mcnonb3oBanue 0y(hepHBIX CUCTEM B aHAIIU3E.

Knaccudukanus MeTofoB KOJIWYECTBEHHOIO aHaiu3a. TpeOoBaHUS, MpEeabsSBIsSEMble K
peaKIusM B KOJJMYECTBEHHOM aHAJIM3E.

OcHOBHbBIE TOJIOKEHUS TUTPUMETPUYECKOro aHanu3a.OCHOBHbIE MOHATUS (AJIHUKBOTA,
TUTPAHT, THTPOBAHHWE, TOYKA OJKBUBAJICHTHOCTH, KOHEYHAs TOYKAa TUTPOBAHUS,
UHAUKATOp, KpHUBas TUTPOBAHUS, CTENEHb OTTUTPOBAHHOCTH, YPOBEHb THUTPOBAHMS).
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TpeGoBanusi, MpeaAbABIsIEMbIE K pEaKLUIM B TUTPUMETPHUUECKOM aHAIIK3e.
Knaccupukanuss  MeTONOB  THTPUMETPUUYECKOTO  aHANW3a:  KHCIOTHO-OCHOBHOE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOE,  OCaJUTENIbHOEe,  KOMIUIEKCUMETpUYECKOe U
KOMILIEKCOHOMETPUYECKOE TUTPOBAHHUE.

OcHOBHbBIE TpPUEMBbl TUTPUMETPUUECKHUX OIpEAeTeHH: MmpsiMoe, oOpaTHOE, KOCBEHHOE
tutpoBanue. CriocoObl onpeaeneHus (OTASTbHBIX HABECOK, aTMKBOTHBIX YacTeH ).
CnocoObl  BBIp@KEHUS KOHILIGHTpAlMi B TUTPUMETPUUYECKOM aHanu3e (MOJpHas
KOHLIGHTpallKs, MOJSIpHas KOHLEHTpAlUs SKBUBAJIEHTA, TUTP, TUTPUMETPUUECKUN
dakTop nmepecuera (TUTP MO OMPEETIEMOMY BEIIECTBY ), TOTPABOYHBIN KO DHUIHESHT).
PeakTuBbl, npuMeHsieMble B TUTPUMETPUUECKOM aHanu3e. llepBuuHble CTaHAAPTHI,
TpeOoBaHus K HUM. dOukcananbl. BropuyuHblie cTaHAAPTHI.

Mertonsl YCTaHOBJICHUS KOHEYHOI TOYKHU TUTPOBAHUSA (BU3yasbHBIE,
UHCTPYMEHTANbHbIE). BUIbI KPUBBIX TUTPOBAHUS M MPHUHIMIBI UX MocTpoeHus. Ckauok
TUTpOBaHUs. TouKa SKBUBAJICHTHOCTU U KOHEYHAs! TOUKA TUTPOBAHUS.

TunoBble pacueTbl B THUTPUMETPUYECKOM aHaiu3e. PacueT Macchl CTaHIapTHOTO
BEIIIECTBA, HEOOXOIUMBIIA JUIS PUTOTOBIICHUSI THTPAHTA.

Pacder KOHUEHTpalMK TUTpaHTa NMPH €ro cTaHaapTu3anuud. PacyeT macchl U1 MaccoBOM
JIOJIA OTPEIeIIIEMOr0 BEIIECTBA 110 PE3yJibTaTaM TUTPOBAHMUS.

Kucnorno-ocnoBHoe tutpoBaHue. CymHocTh MeToaa. OCHOBHBIE PEaKIIMM M THUTPAHTHI
MeTo/1a. THUIIBI KHCIIOTHO-OCHOBHOTO TUTPOBAHMS (AIIUANMETPUS, ATKATUMETPHS).
Wuaukanus KOHEYHOW TOYKHM KHUCIOTHO-OCHOBHOTO TUTpOBaHUA. MHIuKaTtopbl meTona
KHCIIOTHO-OCHOBHOTO TUTpOBaHUs. TpeboBaHus, MPEIbIBISIEMbIC K MHAUKATOPAM.
MexaHu3M U3MEHEHHS OKpPacKU KHCJIOTHO-OCHOBHBIX  MHAMKATOPOB:  HOHHAf,
xpoMoopHasi W HOHHO-XpOMO(OpHasT TEOPUH HWHAUKATOPOB KHUCIOTHO-OCHOBHOTO
tutpoBanusa. MuatepBan pH mnepexoma okpackum uHaukaropa. [lokaszarenb TUTpOBaHHS
(pT). IIpaBmiio BEIOOpA MHAUKATOPOB.

KpuBble KHCIIOTHO-OCHOBHOTO THUTpOBaHHS. BbIOOp HWHIMKATOPOB TIO KPHUBOU
TuTpoBaHus. OMMOKHA KHUCIOTHO-OCHOBHOT'O TUTPOBAHMUSI.

Pacuer pH Ha pa3nuyHbIX H3Tamax TUTPOBAHUSA, MOCTOPEHHHE W aHAINU3 THUIIHYHBIX
KPUBBIX TUTPOBAHUS CHJIbHOW KUCIIOTHI IIEI0YBIO.

Pacuer pH Ha pa3nuyHbIX S3Tamax TUTPOBAHUSA, MOCTOPEHHHE W aHAINU3 THUIIHYHBIX
KPUBBIX TUTPOBAHUS CHIILHOTO M c1a00T0 OCHOBAHUS — KHCIIOTOM.

Ckadok TUTpoBaHUS. BiusHue BeIMYMHBI KOHCTAaHT KHUCJIOTHOCTU HIJIM OCHOBHOCTH,
KOHIIGHTpPAllUM KHUCJIOT WJIM OCHOBAaHUW, TeMIlepaTypbl, MOHHOW CHJIbl Ha BEIUYUHY
CKayKa Ha KpUBOW TUTPOBAHUSI.

KucnoTHo-0CHOBHOE TUTpOBaHWE B HEBOJAHBIX cpenax. Kimaccudukaims pacTBOpUTENeH,
IPUMEHSEMbIX B HEBOJAHOM THUTPOBAaHUM (IIPOTOHHBIC, ampoTOHHBIE). OrpaHuyeHue
BO3MOKHOCTEHl METOJOB TUTPOBAaHUS B BOJHBIX pacTBOpax. [IpuMeHEeHHE KHUCIOTHO-
OCHOBHOT'O TUTPOBAHMSI B HEBOAHBIX CPEIAX.

THUIBI KOMIIJIEKCHBIX COEAMHEHUM, UCIIOIb3YEMbIX B AHATUTUYECKON XUMUU.

CBoiiCTBAa  KOMIUIEKCHBIX  COCJUHEHUH, HMEIOIIME  AHAJIUTHYECKOE  3HAYCHHUE:
YCTOMUYMUBOCTb, PACTBOPUMOCTb, OKPACKa, JIETYUYECTh.

Crynenyartoe KOMILIEKCOOOpa3oBaHue. DaKTOopHI, BIIMSIIOIIINE Ha
KOMIUIEKCOOOpa3oBaHue.

PaBHOBecHsi B pacTBOpax KOMIUIEKCHBIX CoOeAMHEHU. KOHCTaHThl YCTOMYMBOCTH H
KOHCTaHTBl HECTOMKOCTH KOMIUICKCHBIX COeAMHEeHMM, (pyHKIMs oOpa3oBaHus (CpemHee
JUTAHJHOE YUCI0), (QYHKIUS 3aKOMIIJICKCOBAHHOCTH, CTEIIEHbh 00pa30BaHUsI KOMIUICKCA.
Y ci10BHBIE KOHCTAHTBI YCTOMYMBOCTH KOMILIEKCOB.

BnusiHue koMIuiekcooOpa3oBaHUs Ha PacTBOPUMOCTh COETUHEHUH, KUCIOTHO-OCHOBHOE
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paBHOBECHE, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM MMOTEHIIMAN CHCTEM, CTaOMIIM3aLUIO
Pa3JIMYHBIX CTEIIEHEW OKUCIICHUS JIEMEHTOB.

Kommekcomerpruueckoe TtuTpoBanue.CylmHOCT, MeTona. TpeOoBaHUS K pPEaKIUsSIM B
KoMIuiekcumerpuu. Kimaccudukanus MeTonoB 1 UX MPUMEHEHHE.

Heopranuueckue u opraHM4ecKkHe TUTPaHThl B KoMIulekcoMeTpuu. lcmonb3oBanue
AMUHOIIOTMKAPOOHOBEIX KHCIIOT B KOMITJIEKCOHOMETPHHU.

TutpanT MeTona, €ro MIPUrOTOBIEHHE, cTaHAapTu3auus. [Ipumepbl NpakTHUYECKOTO
MPUMEHEHHUS METOJIa KOMIUJIEKCOMETPUYECKOTO TUTPOBAHMUS.

CnocoObl KOMIUIEKCOHOMETPUYECKOTO THUTPOBAHUS: MpsIMOE, OOpaTHOE, KOCBEHHOE.
CeneKTUBHOCTh THUTPOBAHHSI M CIOCOOBI ee¢ TOBbIMIeHUs. [lorpemHoCcTH W OmmMOKu
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHS.

KpuBbie KOMIIEKCOHOMETPUUECKOTO TUTPOBAHMS, X pacyeT W IOCTPOCHHE, AHAJIU3.
Brnusaue pa3auvHbIXx (DAaKTOPOB HAa CKAYOK HAa KPUBOW TUTPOBaHUS (YCTOMYHMBOCTH
KOMILJIEKCOHATOB, KOHLIEHTPAllUi HOHOB MeTajlsla U KoMIliekcoHa, pH pactBopa).
NuaukaTopsl KOMIUIEKCOHOMETPUHM (METAJUIOXPOMHbBIE HWHIAUKATOPHI), MPUHLMII HX
neicTBUS; TpeOOBaHUS, MPEIbSBISIEMbIE K METAaUIOXPOMHBIM WHIMKATOpPaM; WHTEPBAl
U3MEHEHHUs OKpacKd HHIMKATOpoB. BakHelilme yHuBepcalbHble U chenupuyecKkue
METaNIOXPOMHBIE UHANKATOPHI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN B AHATTUTHYECKON XUMHUU.

OnekTponHbld moTeHIMan. YpaBHeHue Hepucra. CranpmapTHelid u  (opManbHBIHA
MOTEHLUABI.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE TMOTEHLUHANBI peloKc-ap (pelIoKC-MOTEHIUANBI,
3JIEKTPOAHbBIE OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE MOTEHIIUATIBI).

[ToTennman peakuuu (AIEKTPOABIIKYINAS CHIIA PEeaKIiK). BIHUsHUE 37IeKTPOCTATHIECKIX
U XUMHAYECKHUX B3aUMOJICHCTBUI HA ITOTECHIHAAII.

CBs13b KOHCTaHThI PABHOBECHUSI CO CTAaHAAPTHBIMU MOTEHIIMATIAMHU.

HanpaBnenue peakiuy OKHCIEHUS U BOCCTaHOBJIEHMs. DakTopbl, BIMSIONIME Ha
HANPaBIICHUE OKHUCIIMTEIHbHO-BOCCTAHOBUTENBHBIX peaknuii. [yOmHa mpoTekaHus
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

OCHOBHbIE HEOPTraHWYECKUE U OPraHUYECKUE OKUCIUTEIM UM BOCCTAHOBUTEINH,
pUMEHsIEMbIE B aHAJTU3E.

OKuCIUTENbHO-BOCCTAaHOBUTENbHOE THTpoBaHue.CymHocTh Metona. Kiaccuduxarms
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ METOJOB TUTPOBAaHHUSA. YCJIOBHUSI IPOBEICHUS
OKHUCJIUTEITbHO-BOCCTAHOBUTEIPHOTO THTPOBAHHS, TpPEOOBAaHUS, TIPEIBIBISIEMBIE K
peaKLUsM.

Bunbl  OKMCIUTENBHO-BOCCTAHOBHTEIBHOTO  TUTpPOBaHUA  (TpsMoe,  oOpaTHoeE,
3aMECTUTENIbHOE) U PacueThl pe3yJbTaTOB TUTPOBAHMUS.

NHoukaTtopbl  OKHCITUTENHFHO-BOCCTAHOBUTEIBLHOTO  TUTpoBaHWsA.  Kiaccudukarus
WHIUKATOpPOB (0OpaTtumbie, HeoOpaTumble). MIHTEpBa W3MEHEeHHsI OKPAcKHW WHIUKATOpa.
[IpuMepsl OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX WHIUKATOPOB, YacTO NPUMEHSEMBIX B
ananuse (nudenunamMuH, GEHaHTPOJIMHOBAS KUCI0Ta, (DEPPOUH U Ip.).

KpuBbie OKHCIUTENHEHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUSA: PACUYET, IOCTPOCHHE, aHAIIU3.
Br160op nHaukaTopa Ha OCHOBaHUH KPHUBOW THTPOBAHUS.

@akTophl, BIUAIOIIME HA XapakTep KPUBBIX THUTPOBAHUS: KOHIEHTPALMS HOHOB
BO/IOpOJia, KOMILJIEKCOOOpa30BaHNe, HOHHAS CUJIa.

NunukaropHble  OMIMOKM  OKHCIUTEIBHO-BOCCTAHOBUTEILHOTO  TUTPOBAaHUA,  HX
MIPOUCXOXKACHUE, pPacyeT, yCTpaHEHHE.

OOmass  xapakTepUCTHUKAa  [EPMAHTaHATOMETPHUYECKOTO  METoJa  TUTPOBAHUS.
[IpuroToBieHre W craHAapTU3alUs TUTPAHTOB. YCJIOBHUSA MPOBEACHUS OIPEIACICHUM.
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Ornpezenenre KOHEYHON TOUYKH TUTpoBaHus. OOJaCTh TPUMEHEHHUS.

OO01mast XxapakTepucTUKa TUXPOMATOMETPUIECKOTO MeTo/1a TUTpoBaHus. [IpurotoBnenue
W CTaHJApTHU3alMs TUTPAHTOB. YCJIOBUA MpOBENCHUS omnpeaeneHuid. OnpeneneHue
KOHEYHOU TOYKU TUTpoBaHUA. O01acTh MIPUMEHEHHUS

OO0mas xapakTepucThKa HOIUMETPUYECKOTO, HOJOMETPHYECKOTO METOJa THUTPOBAHMS.
[IpuroroBneHue W CcTaHAapTU3aLUs TUTPAHTOB. YCIOBUS IPOBEACHUS OIPEIACICHUMN.
Onpezenenre KOHEYHON TOUYKH TUTpoBaHus. OOJaCTh TPUMEHEHUS.

Oo6mas XapaKTEePUCTUKA 101aTOMETPUYECKOT O, OpOMaTOMETHPUYECKOTO,
HUTPUTOMETPUYECKOTO,  IIEPUMETPUUECKOT0  THPOBAaHMS  METOJa  TUTPOBAHUA.
[IpuroroBneHue W cCTaHAapTU3aLUs TUTPAHTOB. YCIOBUS IPOBEACHUS OIPEIACICHUMN.
Ornpezenenre KOHEYHON TOUKH TUTpoBaHus. OOJaCTh TPUMEHEHUS.

[Tonsarue o mpupone obpasoBanust ocagkoB. Ocaaku U ux cBoicTBa. Cxema 00pazoBaHUS
ocajKa.

Kpucramnuyeckne u amopdHbIe OCAAKU. YCIOBHS TONYyYEHUS KPHUCTAUIMYECKUX U
amMop(HBIX 0caaKoB. 'oMoreHHOE ocakeHne. 3aBUCUMOCTh (DOPMBI 0CaJIKa OT CKOPOCTH
0o0pa3oBaHUs MEPBUYHBIX YACTHUI] UX POCTA.

3aBUCHUMOCTh CTPYKTYphI OCajika OT €ro HHAMBUIYabHBIX CBOMCTB (pacTBOPHUMOCTH,
MOJISIPHOCTU MOJIEKYJI) U YCIOBHH OCaXJeHUs (KOHUEHTpAaIlMM OCaXKJIaeMOro HMOHA U
0CaJuTells, COJIEBOTO COCTaBa pacTBopa u pH, Temneparypsi).

BrusiHue paznudHbiX ()aKTOPOB Ha TMOJIHOTY OCaXICHUS OCATKOB M UX PACTBOPECHHE.
[Tonryuenue W mpombIBaHHE OCaIKOB. [IpuunHBI 3arps3HeHus ocaaka (COBMECTHOE
OCAXKIECHHE, COOCAXKIEHUE, TOCIEIYIOIIEE OCAKICHUE).

PactBopuMocTb. CriocoObl BBIPaKEHUS PACTBOPUMOCTH MAaJIOPACTBOPUMBIX CHUIIBHBIX
ANEKTPOIUTOB. DaKTOPHI, BIUSIIONUIME HA pACTBOPUMOCTh OCAJKOB: TEMIIEpPaTypa, MOHHAs
CWia, JeiicTBHE OJHOMMEHHOTO HOHA, PEeaKIMH MPOTOHU3ALUH, KOMIUIEKCOOOPa30BaHUs,
OKHCJICHUS-BOCCTAHOBIJIEHHS, CTPYKTYpa U pa3Mep YacTHIL.

PaBHOBecue B cucreme pactBOp - ocafok. IlpomsBeneHue pacTBOPUMOCTH
MaJIOpaCTBOPUMOTO  CHJIBHOTO  DJIEKTPOJIUTA.  YCIOBHUA  OOpa3oBaHHsl  OCAIKOB
MaJIOPaCTBOPUMBIX CUIIBHBIX AJIEKTPOJIUTOB.

BiustHue mocTOpOHHHMX 3JEKTPOJUTOB HAa PAaCTBOPUMOCTH MaJIOPACTBOPUMBIX CHIIBHBIX
3JIEKTPOJIUTOB (I00ABOK JJICKTPOJIUTA ¢ OJTHOMMEHHBIM HOHOM, J00AaBOK MOCTOPOHHETO
(MHIUPPEpEeHTHOTO0)  DIEKTPOJIUTA.  JACUCTBHE  OJHOMMEHHOTO  HOHA,  PEaKIUH
MPOTOHMU3AINH, KOMIUIEKCOOOpa30BaHMs, OKHUCIIEHUS- BOCCTAaHOBIIEHUS, CTPYKTypa U
pa3Mep JacTull.

Knaccudukanuss MeTom0B KayeCTBEHHOTO aHaim3a (APOOHBIM M CHCTEMaTHYECKHM,
MakKpo-, MOJIYMHUKPO-, MHUKpO-, yIbTpaMUKpoaHaiu3). Mcnosib3oBaHue KayeCTBEHHOI'O
aHaJIM3a B XUMUYECKOM aHaJIH3e.

AHaIIUTUYECKHE PEAKUUU ¢ PEareHThl, HUCIOJb3yeMble B KAaUECTBEHHOM aHAJIM3€
(cmenmdryeckue, CeIEKTUBHBIC, TPYIIOBBIC).

KauecTBeHHBIN aHATN3 KATHOHOB U AaHHOHOB. AHAIUTHYECKas KIIaCCU(PUKALINUI KATHOHOB
Mo TpymnmaMm: cepoBojoponHas (cyabuaHas), KHCIOTHO-OCHOBHAs, aMMHAYHO-
docarHas. OrpaHndeHHOCTD J11000i KiIaccu(UKauy KaTHOHOB 1O rpynmnaM. J[poOHbIi
Y CUCTEMAaTUYECKHUI aHAIIN3.

KucnorHo-ocHOBHAs KiaccU(pUKaIsg KaTHOHOB 1O rpynmnaMm. CHCTEeMaTHYeCKHd aHau3
KAaTHOHOB I10 KUCIIOTHO-OCHOBHOMY METOTY.

AHaMTUYECKHE PEAKIIMN KaTHOHOB PA3IMYHBIX AHATUTUYECKUX TPYIIIL.

KadecTBeHHBIN aHaIu3 aHUOHOB. AHAJIMTHYECKas KJacCU(HUKAIUS aHUOHOB TI0 T'PYIIIaM
[0 CIIOCOOHOCTH K OOpa30BaHMIO MalOPACTBOPUMBIX COCIMHEHHUH, MO OKHCIUTEIHHO-
BOCCTAaHOBUTEJIHHBIM CBOMCTBAM.
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95. AHaIUTHUYECKHE PEaKIMM AaHMOHOB PA3JUYHBIX AHATUTUYECKUX Tpymn. MeTobl aHaau3a
cMecell aHHOHOB Pa3IMYHbIX AaHATUTUYECKUX TPYIIIL.

96. CylmHOCT, TPAaBUMETPUUYECKOTO aHaIM3a, MPEUMYLIECTBA M HEIOCTAaTKH METOoAa.
Krnaccudukamnust MeTo10B TpaBUMETPUYECKOTO aHATTN3A.

97. Baxueimme opraHi4ecKre U HEOPraHMIECKUEe ocaauTeNd. TpeOoBaHMs, IPEIbBISIEMbIC
K OCaJUTEINI0, TPOMBIBHOM KHIKOCTH.

98. OOmas cxema TpPaBUMETPUYECKOTO oOmpeaeieHus. TpeOoBaHUA K OCaxaaeMod U
rpaBUMeTpUYeckoil ¢Gopmam. HM3MeHeHHMs cocTaBa ocagka TpHU BBICYINIMBAHUH U
npokanuBaHuu. Pacuersl B rpaBUMeTpUYecKuX ompeaeneHusix. llorpemrHoctn B
TPaBUMETPUYECKOM aHaju3e. [Ipumepst MPaKTUYECKOTrO MIPUMEHEHUS
IrPaBUMETPUUECKOr0 METO/Ia aHAIU3A.

99. IlpuHUMIBI BECOBBIX ONpPENEICHUN. AHATUTUUECKNE BeChl. YyBCTBUTEIBHOCTH BECOB U €€
MaTeMaTuyeckoe BblpakeHue. MakToppl, BIMAIOMIME HA TOYHOCTh B3BEUIMBAHUS.
TexHuKa B3BEIINBAHUS.

100. OcamutenbHoe TuTpoBaHue. CymHOCTh Metona. TpeOoBaHUsA, MPEAbSIBISEMbIE K
peakuusM B METOJIE OKHCIUTENLHOTO TuTpoBaHus. Kiiaccupukanus MeTo0B
0CaJUTENIBHIO TUTPOBAHUS.

101. ApreHTOMETpHUs — OCHOBBI METOJAa. TUTPAaHThl METOJA OCAAUTEIBLHOIO TUTPOBAHHUSA, UX
MPUTOTOBJICHHUE, CTAaHAAPTU3ALIUA.

102. Meton Mopa. ¥YcnoBus TuTpoBaHus o Merony Mopa.

103. Meton @onbrapaa (THoraHaTOMETpHsI). Y CJIOBHUSI TUTPOBaHUS 110 MeToxy Donbrapaa.

104. Meton ®@asiHca-Xo1akoBa. Y ClIoBUS TUTpOoBaHUs o MeTony PasHca-XogakoBa.

105. KpuBble o0camuTeIbHOTO THUTPOBaHUS. BriusHue pa3audyHbIX (AKTOPOB HA CKaYOK
TUTPOBaHUs (KOHIICHTpAIMsI PACTBOPOB PEAreHTOB, PAaCTBOPUMOCTH OCagKka U Jp.).
CniocoOb1 00HapYKEHUsI KOHEUYHON TOYKH TUTPOBAHUS.

106. MnaukaTtopbl METOJA OCAAUTEIHLHOTO TUTPOBAHHS: OCAJAUTEIbHBIC, aICOPOUIIMOHHBIC.
VYcnoBus npuMeHeHusl ¥ BbIOOp afcOpOLIMOHHBIX HHIUKATOPOB.

107. MepkypoMeTpusi — OCHOBBI METO/A.

4 cemectp

1.  Amnanmutuueckuit curHan. Knaccudukanus Gu3nko-xuMHUECKUX METOJOB aHAJIH3a.

2. W3mepenme aHanuTHYeCKOTo curHana. [loHsATHE XOJOCTOW mMPOOBI M 3TaJOHA.
3aBUCUMOCTh AHAJTUTUYECKOTO CUTHAJIA OT KOJIMYECTBEHHOT'O COCTaBa MPOOHI.

3. Ilpuemsl ompeneneHUs] HEU3BECTHOM KOHIEHTPALMM B HHCTPYMEHTAJIbHBIX METOJaX
aHanu3a. MeToJ| rpagyupoBOYHOroO rpaduka, METo]] CTaHAapPTOB, METO]T T00aBOK.

4. HHCcTpyMEHTAIbHOE TUTPOBAHUE.

5. Merponoruueckue XxapakTepuCTUKH HHCTPYMEHTAIbHBIX METOJ0B aHAJIU3a.

6. Knaccudukanmuss  ommOOK  XUMHYECKOTO W (DU3UKO-XMMHUYECKOTO  aHajau3a
(cucTemaTuyeckas, ciayJaiiHas).

7. Cucrematudeckass omuOKka, TPOLEHTHAas CHUCTeMaTrhyeckas omuoka. HMcrouyHukn
CUCTEMATUUYECKUX OMIMOOK (METOANYECKHE, MHCTPYMEHTAIbHBIC, WHANBUIYaIIbHEIC).

8. OueHKka TMPaBWIBHOCTH pE3yJNbTaTOB KOJWYECTBEHHOIO aHanu3a (KCIOJIb30BAHUE
CTaHJAPTHBIX OOpAa3lOB, aHAJIN3 HCCIEAYEMOrOo OOBEKTa IPYTUMH METOAAMH, METOH
J00aBOK, METO]T YIBOCHHS ).

9. Cnyyvaiinple omuOKku. HekoTopbple TOHATHS MaTeMaTUYeCKOW CTAaTUCTHKH M HX
UCIIONIb30BaHWE B KOJNMYECTBEHHOM aHanuze. CiydaiiHas BelM4YMHA, BapHUaHTA,
reHepajibHasi COBOKYITHOCTh, BEIOOpKa, pacnpeaeneHre CThI0eHTa.

10. Craructudeckasi oOpaboTKa W TPEACTABICHUE PE3yIbTAaTOB KOJIMYECTBEHHOTO aHAIM3a.

11.

CTaHJapTHOE OTKJIOHEHHE.
OneHka METOJOB aHaiIW3a IO TMPaBUIBHOCTH M  Bocmpom3BoguMocTH. OrieHka
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34.

35.
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JIOITyCTUMOIO PaCXOKJIEHUS PE3YNbTAaTOB MMAPAJUIEIIbHBIX ONPEACICHUI.

TpebGoBaHMs K METPOJIOTHUECKUM XapaKTEPUCTUKAM METOJIOB U METOAMK B 3aBHCHMOCTH
oT oObekTa W uenu aHanuza. CrocoObl TOBBIIIEHHS BOCIPOU3BOAUMOCTH U
MpaBUJILHOCTH aHAJIM3A.

Ob6mas XapaKTEPUCTUKA AIEKTPOXUMUYECKHUX METO/OB. Knaccudukanus
ANEKTPOXUMUUYECKUX METO/IOB aHAJU3A.

OcHoOBHBIE Y316l TPUOOPOB NEKTPOXUMHUECKUX METOJI0OB aHAIN3a. DIIEKTPOXUMUYECKUE
STYECUKH.

PaBHOBECHBIE 1 HEPABHOBECHBIE AIEKTPOXUMHUYECKUE CUCTEMBI. SIBIEHUS, BOSHUKAIOIINE
MpU IPOTEKAHUH TOKA.

[Totenmmometpus. Kinaccudukarus MeTOA0B MOTEHIIMOMETPUIECKOTO aHaau3a. CriocoOsl
MPOBE/ICHUS aHAIN3a B TOTEHIMOMETPUH.

[Ipsmass morenumomerpusi. M3mepenne mnoreHnuana. OOpatumbie W HEOOpaTHUMBIC
OKUCITUTEIbHO-BOCCTAHOBUTEILHBIE CUCTEMBI.

ONeKTpoAsl B IMOTEHUUOMETPUM, UX Ha3HaueHue. VIHIWKaTOpHBIE AJIEKTPOJBI,
TpeOOBaHUS K MHANKATOPHBIM DJICKTPOIAM.

OnekTpo sl cpaBHeHHs. TpeOoBaHUS K AJIEKTPOIaM CPaBHEHHUS.

[MpuHIMT TEHCTBUS IEKTPOHOOOMEHHBIX 1 HOHOOOMEHHBIX JJIEKTPOIOB.

Honometpust. Knaccudukanys nOHOCENIEKTUBHBIX 3JIEKTPOJIOB.

DNEKTPOJIbI C TOMOTEHHBIMU U T€TEPOTeHHBIMU KPUCTAIUTHUECKUMH MEMOpaHaMHU.
CTeKJISTHHBIN 3JIEKTPO/I, YCTPOHCTBO, IPUHITUI PabOTHI.

[ToTeHuMan HMOHOCENEKTUBHOIO JJIEKTPOJa B OTCYTCTBHE IOCTOPOHHHUX HOHOB U B
MPUCYTCTBUU MEMIAFOIINX HOHOB.

OcHOBHBIE 3yeKTpoxuMudeckue xapakrepuctuku MCD. DOnekrpoanas QyHKIus,
KOA(P(UIIMEHT CEeIEeKTUBHOCTH, BpeMS OTKJIMKA, Mpelea ONpeAesieHUus IMOTeHIIHA
OIIPEAEISAIONIErO HOHA.

Bei6op cuctembl 37€KTpOJIOB ISl MpOBeneHUs aHanuza. llpuMepsl MpaKTHUECKOTO
NPUMEHEHUS MOHOMETpUU: ompeneneHue pH, MOHOB NIEIOYHBIXMETAIUIOB, TaJIOTCHUI-
MOHOB.

[ToTrenunomeTpuueckoe TuTpoBaHue. MI3MeHeHne 3JIeKTpOJHOr0 NOTEHIMaNa B IpoLiecce
tuTpoBaHusa. CriocoObl 0OHAPYKEHHS] KOHEYHOM TOUKH TUTPOBAHUS.

Br160p MHIUKATOPHBIX 3JEKTPOJOB IS XMMHUECKUX PEAKIIUN PA3HOTO THIIA: KUCIOTHO-
OCHOBHBIX, OCaXJICHUSI, KOMIUIEKCOOOpa30BaHusl, OKHCIIEHUSI-BOCCTAHOBICHHUS.
Konnykromerpusi. Teopernueckue ocHOBBI MeTona. OCHOBHBIE Y37bI TPUOOPOB.
Konaykromerpuueckas siuenka.

VnenbHas 3IEKTPONPOBOAHOCTbD. ®DakTophl, BIIUSIOIINE Ha YACIbHYIO
3JEKTPONPOBOAHOCTb.

DKBUBAJICHTHAS JJIEKTPOIPOBOJHOCTD M MOJBHKHOCTH MOHOB, (DaKTOPHI, BIUSIONINE HA
SKBHUBAJIEHTHYIO 3JIEKTPONPOBOAHOCTh. Y paBHeHHe Konbpayiia, ypaBHeHue OH3arepa.
[Ipssimass koHnykroMerpus. lIpremMbl HaXOXIEHUS HEU3BECTHOM KOHILICHTPALIUHU: METOJ
rpagyupoBOYHOrO rpaduka, pacueTHbIM METOI.

Konnykromerpuueckoe tutrpoBanue. KpuBble KOHAYKTOMETPUYECKOTO THUTPOBAHMS.
@akTOoppl, BIUSAIOIIME HAa YETKOCTh M3JI0OMAa HAa KPUBBIX KOHAYKTOMETPUYECKOIO
TUTPOBAHUS.

Kynonomerpus. Teopernueckue ocHOBbI Meroma. 3akoH Dapanes. CrocoOsb
onpeJieNICHUs] KOJTMYECTBA JICKTPUUECTBA.

[TpsimasikyTOHOMETpHS U KOCBEHHas (KyJIOHOMETPUYECKOE TUTPOBAHUE).

KynonomeTtpust npu moCTOSSHHOMTOKE M IIOCTOSIHHOM MOTEHIIHAIE.

BHewHss 1 BHYTPEHHsIS TeHepanus KyJOHOMETPUYECKOTOTUTPAHTA.
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38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.
49.

50.

51.

52.
53.

54.

55.

56.

57.

58.

59.

TuTtpoBaHuE 3JIEKTPOAKTUBHBIX U AIEKTPOHEAKTUBHBIX KOMIIOHEHTOB.
OrnpeieiecHUeKOHEYHOW TOYKM TUTpoBaHuUs. [IpeumyiliectBa M OrpaHUYEHHUS METOAA
KYJIOHOMETPUYECKOTOTUTPOBAHUS 110 CPaBHEHUIO C JPYTMMH THUTPUMETPUYECKUMU
METOJaMH.

CymHOCT U OCOOCHHOCTH  BOJIbTAMIIEPOMETPHUM,  KiIacCU(UKAIMS  METOJOB.
DIEKTPOXUMUYECKUE TUCHKH.

WuaukaTopHble 3JIEKTPOIBI, TMoJspu3anusi 3aektpona. [IpenmyrnectBa M HEZOCTaTKU
pTyTHOrO3JIeKTpoa. IIprMeHeHne TBEpABIX JIEKTPOIOB.

Konpaencarophsiit, MUTPALIMOHHBIMN, muh y3rnoHHBIN TOKH. [IpenenbHblii
T GY3MOHHBIATOK.

CoBpeMeHHbIE BBl BOJbTAMIEPOMETPUU: MpsiMasi U HUHBEPCHOHHAs, IMEPEMEHHO-
TOKOBAs; XpPOHOAMIIEPOMETPHS C JIMHEHHOU pa3BepTKo (ocruuionosporpadus).
[Tomsiporpapusi. KadecTBeHHBIN aHanmu3. YpaBHEHUE TMOJApOTpadUuecKOr BOJIHBI
WinbkoBuua- ['elipoBcKoro.

[Torenunan noxayBosHbl. PAaKTOPHI, BIUAIONINE HA BEIMYMHY OTEHLIMATAOTyBOIHBI.
KonuuecTBennbiit ananmu3. YpaBHeHue WinbkoBuua. SIBIIEHHS, HMCKaXaOIIUE BUJ
MOJIIPOTPAMM.

WNuBepcroHHast BosbTamMmnepoMeTpusi. MeToabl KOHIIEHTPUPOBAHHUS  OIPEAEIISIEMOTO
3JIeMEHTa Ha 3JeKTpoJe. JJocTonHCcTBa nepea IpyruMu METOIaMHU.

AmMniepoMerpuueckoe TuTpoBaHue. CylHOCTb METO/A.

WuaukaTopHble 3JEKTpOAbI B ammepoMeTpuu. BbplOop moTeHIMana HHIUKATOPHOTO
AIIEKTPO/A.

AMITepOMETpUYECKOe TUTPOBAHHE C OJHUM M JBYMsI MOJISIPU30BAHHBIMH 3JIEKTPOIAMH.
Buibl KpUBBIX TUTPOBAHHUS.

Onrtuueckre MeToapl aHanm3a. OOuwmi npuHnun Metoaa. Kmaccudukanus onTHYIeCKUX
METOJIOB aHanmu3a (M0 W3y4yaeMbIM OOBEKTaM, II0 XapakTepy B3aMMOJCHCTBUS
JJIEKTPOMAarHUTHOTO  M3JIyY€HUS C  BELIECTBOM, IO  HCIOJb3yeMoW  olmnactu
JIEKTPOMAarHUTHOTO CIIEKTPA, 110 IPUPOJIE FHEPTETUUECKUX NTEPEXOOB).
CrnekTpockonuueckre MeTo bl aHanu3a.CrnekTp 3JeKTPOMAarHUTHOTO U3TyYEHUSI.
OcHOBHBIC THUTNIBI B3aUMOJICHCTBUSL BemlecTBa ¢ wusnydeHueMm. Kaccuduxamms
CHEKTPOCKOMUYECKUX METOJIOB 110 YHEPTHH.

Knaccudukanusi CHeKTpPOCKOMUYECKHX METOAOB Ha OCHOBE CIIEKTPa JIEKTPOMATHUTHOTO
W3IIy9eHHS (aTOMHAsl, MOJIEKYJIsIpHAsl, a0COpOIIMOHHAS, SMUCCUOHHAS CTIEKTPOCKOTIHS).
Crektpbl atoMOB. OCHOBHBIE M BO30YXKICHHBIE COCTOSHHUS aTOMOB, XapaKTEPUCTHKU
COCTOSTHUM. DHEPreTUYECKUE MePEXOIbl.

CHekTpbl MOJEKYd; WX OCOOCHHOCTH. CXeMbl JJICKTPOHHBIX YPOBHEW MOJICKYIIHI.
[IpencraBienue o MOTHON IHEPTUN MOJIEKYJI KaK CYMMBI JICKTPOHHOM, KOJIeOaTEIHbHOU U
BpaniaTesbHONW. 3aBUCUMOCTD BU/JIbI CIIEKTPA OT arperaTHOTO COCTOSIHMS BEIIECTBA.
MonekynsapHas abcopOmuonHas — criekTpockonus — (cnexkrtpodoromerpust). CymHOCTb
metona. LBet u cnexTp. CBSI3b XUMHUYECKOW CTPYKTYPHI COSAMHEHUS ¢ a0COPOIIMOHHBIM
CHEKTPOM.

OcHoBHBIE 3aKOHBI cBeTonornomeHus byrepa. O0beIMHEHHBIN 3aKOH CBETONOTJIOIICHHS
byrepa-Jlam6epra — bepa-bepnapa. OTKI0HEHHS OT 3aKOHA, UX MPUYUHBI (XUMUYECKHC,
temneparypa, d3(dekTs, 00yCIOBICHHbIE pPAcCTBOPUTENEM; paccesHUE  CBETa;
MOHOXpoOMaTH3alusl u3iIydeHus). Ontudeckas MJIOTHOCTh U CBETOINPOITYCKAaHUE, CBA3b
MEXy HUMH.

Koaddumuent mnornomenuss cBera W KOI(PUIIMEHT TMOTAIlIeHUS — MOJSIPHBIA H
yaenbHbIi. CBs3b MEXIY MOJSPHBIM KO3()(UIIMEHTOM MOrameHus U KodQQHUIHEeHTOM
norJyiomenus: ceera. [loHsATHE 00 MCTMHHOM M KaXyIIEMCS MOJIIPHOM KO3 UIIMEHTE
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80.

MOTJIOUICHHUS.

AHaJIMTHYECKUE BO3MOXHOCTH U METPOJIOTUYECKHE XAPAKTEPUCTUKH (POTOMETPUUECKUX
METOJIOB aHAJN3A.

CriocoObl  ompeneneHns KOHIEHTpAalMW BelecTB. V3MepeHHe BBICOKHX, HHU3KUX
ONTHUYECKUX IUIOTHOCTEH (muddepeHnmaibHblii MeToa). AHAIN3 MHOTOKOMITOHEHTHBIX
CHUCTEM.

MeTtoapl a0bCcopOITMOHHOTO aHaM3a: KOJIOPUMETPHS, (dhoToKOIOpUMETPHS,
cnektpooromeTpus. OCHOBHBIE Yy371bl M OOmMI OpUHIUN paboThl MpHOOPOB
a0bCOpOITMOHHOM CIIEKTPOCKOIIMH, METOIbI THa(parMupoBaHUsI.

BusyanbHas konopumerpusa. Meros CTaHAAPTHBIX CEpUM, METOJ YPABHUBAHUS OKPACOK,
MeTtoa pazbasiienus. VIx cymHuocts. [Ipumenenue B aHamuse.

doTokonopumMeTpusi, GoTo3NeKTpoKoIopuMeTpusi. CyIIHOCTh METOJa, JTOCTOMHCTBA H
HEJOCTaTKH, IPUMEHEHHE.

KomnuectBennsiit  poromerpuueckuil ananu3. OCHOBHBIE STambl U BBIOOP YCIOBUI
dboToMeTpruueckoro omnpeaeseHus (BHIOOp (GOTOMETPUUYECKON pEeaKIMK, aHATUTUYECKON
JUIMHBL ~ BOJIHBL, KOHILIEHTPAIlMM pacTBOpa ¥ TOJIIMHBI TOTJIOUIAIOMIET0  CJOf,
HCIIOJIb30BaHUE PACTBOPA CPABHEHMUS).

OmnpeneneHre KOHUEHTPAMHM AaHAIM3HPYEMOTO pAcTBOpa: METOA T'PajyHupOBOYHOTO
rpaduka, METOJ OJHOTO CTaHJApTa, ONpeAeseHHE KOHILEHTPAUU MO MOJISIpHOMY (MU
yIeIbHOMY) KO3 (UIIMEHTY MoTralieHus, MeTo/] 100aBOK CTaHAapTa.

Omnpenenenre KOHIEHTPAIIMM HECKOJIbKUX BEUIECTB NMPU MX COBMECTHOM MPHUCYTCTBHUU:
(doTomMeTpUUYECKHI aHAIN3 JIBYXKOMIIOHEHTHBIX CMECEH.

Crnextpodoromerpus. CylHOCTh METO/IA, JOCTOMHCTBA U HEAOCTATKHU.

[MorpemrHocTH CeKTPOHOTOMETPHUUECKOTO aHaIM3a, UX MPUPoJa, ycrpaHeHue. [Ipubopsl
B CIIEKTPO(OTOMETPHH.

[Ipumenenne  MeToma  CHEKTPOPOTOMETPUM AN MCCIEJOBAHUS  peakuuit
(koMIuIeKCOOOpa30BaHMsl,  MPOTOJUTHYECKHUX,  arperamuu),  COMPOBOXKIAIOIINXCS
U3MEHEHHEM CIIEKTPOB IOTJIOMICHUSI.

CnexTpooTOMETPUIECKUN aHATTU3 IBYXKOMITOHEHTHBIX CMECEH.

CymHocTh  XpoMaTorpauyeckux METOMOB aHaiu3a. [loHATHE O TMOABMXKHOH H
HETOABUXKHOM (a3ax.

Knaccudukanus xpomarorpaguueckux METOIOB IO  arperaTHOMy  COCTOSHHUIO
MOJIBUYKHOM U HEMOJIBUXKHOM (pa3, Mo MEXaHU3MY pa3/IelIeHHUs], 10 TEXHUKE BBIMOTHEHHUS.
lazoBas xpomartorpadus. CopOEHTBI W HOCUTENH, TPeOOBaHWS K HHUM. MeXaHU3M
pasznenenus. O01acTUIPUMEHEHUS Ta30BOM XpomaTorpaduu.

OCHOBHBIE TEOPETHUECKUE MOAXO0/bI B Ta30BOM XpoMaTorpaguu: Teopus TEOPETHIECKUX
TapesoK M KuHeTHueckas Teopusi. OCHOBHBIE MapaMeTPhbl XpOMaTOTPAMMBI.

XKunkoctHass xpomartorpadus. Bumel skuakoctHoi xpomatorpaduu. IlpemmymiectBa
BBICOK02((heKTUBHOM XKUAKOCTHOU XpoMaTtorpaduu (BDXKX).

VYcinoBust  mpoBeAeHUsT — XpoMaTorpaduueckoro  aHanmza.  KauecTBeHHBIM U
KOJMYCCTBEHHBINM XpomaTtorpapuieckuii aHaau3. Meroa aOCONIOTHOW KalHnOpOBKH,
NPUMEHEHHE OTHOCUTENBHBIX IMONPABOYHBIX KO3(PPHUIMEHTOB, METOJ BHYTpEHHEH
HOpMAaJIM3aI[iH, METO/I BHYTPEHHET 0 CTaH1apTa.

CymHOCTh KMHETHYECKUX METOA0B. KaranuTudeckuid M HEKaTaIMTUYECKUH BapUAHTBHI
KMHETUYECKUX METOJIOB; UX YYBCTBUTEIHHOCTh U CENIEKTUBHOCTD.

Tumnbl KUCHONB3YEMBIX KATAJTUTHYECKMX M HEKATATUTHUECKUX pPEAKLUUH: OKUCICHUS-
BOCCTAHOBJIEHMs, OOMEHa JIMTaHJOB B KOMIUIEKCAaX, MPEBPALICHUS OPraHUYECKUX
coeMHEeHuH, HoToXMMUUecKre 1 (pepMEeHTaTUBHBIC PEAKIUH.

CrniocoOblI onpeniesieHHsi KOHLIEHTPALMU 10 JAHHBIM KHHETHYeCKUX u3MepeHuil. [Ipumepnt
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81.

82.

83.

&4.

MPAKTUIECKOTO TPUMEHEHUSI.

OOBEKTBI OKPYKAIOMIEH CPeabl: BO3AYX, IPUPOIHBIC M CTOYHBIC BOJIBI, MIOYBHI, TOHHBIE
OTJIOKEHUS. XapaKTepHbIe OCOOCHHOCTH M 3aJ1a4M MX aHaJIN3a.
leonoruueckre OOBEKTHI. AHAIM3 CHUIMKATOB, KapOOHATOB,
KOOQJTBTOBBIX PY/I, TOJUMETALINICCKHX PY/I.

Mertannel, CIUIaBBI W JIPYTHE€ TMPOIYKTHI METALTYPTHUYECKONH MPOMBIIUICHHOCTH.
OmnpeenieHUe YePHBIX, [IBETHBIX, PEAKUX, 0J1aropoIHBIX META/UIOB U aHAJIM3 WX CIUIABOB.
AHann3 HeMETAUTMYECKUX BKIIOYCHH W OIpPEAeTICHHE Ta3000pa3yrolinX MpuMeced B
MeTaiiax. KOHTpoJIb MeTauTyprudecKiX POU3BOICTB.

Heopranundeckue coennHEHUs, ONpeAeTieHUE B HUX OCHOBHBIX KOMITOHEHTOB, IPUMECHBIX

KCIJIIC3HBIX, HHKCIIb-

U JICTUPYIOIINX MHUKPOIJIEMEHTOB.
85. AHanu3 HOYBBI HA HATMYHE TSHKEIBIX METAIOB.
86. XWMUYECKUI aHAJIU3 3€pHA Ha COJIEPKAHUE MECTULINIOB.

10. CAMOCTOATEJIBHASA PABOTA OBYYAIOIIIUXCA

®opma o0yyeHus _ oyHas

Ha3BaHnue pa3nesnioB u TeM Bua camocrositesibHOM Oo0bem dopma
padoThI B yacax KOHTPOJIA
(nposepka
pewienusn
3a0au,
pepepama u
op.)
Paznen 1. O61mme TeopeTuyeckre OCHOBbI AHAJINTHYECKON XUMUN. XHUMHYECKHE METO/IbI
aHaJM3a
l. Benenne B npeamer | [IpopaboTka y4eOHOT0 2 TECTUPOBAHUE
aHalIMTHYecKas Xumus. MeTonbl | MaTepuana; MOATOTOBKA K
pa3feneHus M KOHLEHTPUPOBAHUS | TECTUPOBAHUIO U IK3AMEHY.
BEIIECTB B AHAJTMTHUECKON XUMHUHU.
2. Tereporennnie paBHOBecusi B | [IpopaGoTka y4eOHOT0 10 TECTUPOBaHUE
CUCTEME 0CaJIOK-HACHIIICHHBIN | MaTepuaia; IOATOTOBKa K KOJUJTOKBUYM
pacTBop MaJlopacTBOPUMOTO | TECTUPOBAHHUIO, IIPOBEpKa
JMEKTPONIUTa U HMX  POjJb B | KOJJIOKBUYMY M 3K3aMEHY. pelieHus
aHAJINTHYECKON xumuu. | Pemenue 3amad. 3aJ1a4
KauecTBeHHBIN aHATHU3. [ToaroroBka KypCOBOM KypcoBast
paboThI pabota
3. Kucnorno - ocHoBHbIe | [IpopaboTka y4eOHOT0 10 TECTUPOBAHUE
paBHOBeCHsI B aHaJNUTUYECKOW | MaTepuaina; IOATOTOBKAa K KOJUJTOKBUYM
XUMUU. TECTUPOBAHUIO, IIPOBEpKa
KOJUIOKBUYMY U 3K3aMEHY. pelieHus
Pemenue 3anau. 3a1a4
ITogroroska KypCOBOM KypcoBast
paboThI paborta
4. KommiekcHble coenuHenus B | [IpopaboTka y4eOHOTO 4 TECTUPOBAHUE
AHATUTUYECKON XUMUH. Marepuana; MOJIrOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, poBepKa
KOJUIOKBUYMY U DK3aMEHY. pelieHus
Pemrenue 3agau. 3a71a4
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[ToaroroBka KypCOBOM KypcoBast
paboThI pabota
5.PaBHoBecue B okuciurtenbHO- IIpopaboTtka y4eOHOTO 3 TECTHPOBAHUE
BOCCTAHOBUTEIBHBIX CHUCTEMAX. Marepuana; MOJArOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, IIPOBEpPKA
KOJUIOKBUYMY U SK3aMEHY. peuieHus
Pemrenue 3agau. 3a71a4
ITogroroska KypCOBOM KypcoBast
paboThHI paborta
6. KonunuecTBeHHbIM ananmu3. | [IpopaGotka y4eOHOT0 3 TECTUPOBAHUE
['paBumeTpus. Marepuana; MOJArOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, IIPOBEpKa
KOJUIOKBUYMY U 3K3aMEHY. peueHus
Pemenue 3anau. 3a1a4
[ToaroroBka KypCOBOM KypcoBast
paboThI pabota
7. TuTpuMeTprU4ECKUe ITpopaboTka y4eOHOT0 3 TECTUPOBAHUE
METO/bI aHAIU3A. Marepuana; MOJArOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, IIPOBEpKa
KOJUIOKBUYMY U 3K3aMEHY. peueHus
Pemenue 3anau. 3a1a4
[ToaroroBka KypCOBOM KypcoBast
paboThI pabota
Paznen 2. UncTpymMeHTaNbHbIE (PU3NKO-XMMUYECKHE) METOIbI AaHAJIHN3A.
1. OOmass xapakrtepuctuka ¢u3.- | [[popaborka y4eOHOro 6 TECTUPOBAHUE
XUMHYECKHX METOJOB aHAJIN3a. Marepuana; MOJArOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, IIPOBEpKa
KOJUIOKBUYMY U 3K3aMEHY. peueHus
Pemenue 3anau. 3a1a4
[ToaroroBka KypCOBOM KypcoBast
paboThI pabota
2. DOnektpoxumudeckue wmetonbl | [IpopaboTka y4eOHOTO 20 TECTUPOBAHUE
aHaiu3a Marepuana; MOJArOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, IIPOBEpPKA
KOJUIOKBUYMY U 9K3aMEHY. peuieHus
Pemrenue 3agau. 3a71a4
ITogroroska KypCOBOM KypcoBast
paboThHI paborta
3. OnTryeckne MeTo bl aHaIN3a. [TpopaboTka y4eOHOT0 20 TECTUPOBAHUE
Marepuana; MOJArOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, IIPOBEpKa
KOJUIOKBUYMY U 3K3aMEHY. peueHus
Pemenue 3anau. 3a1a4
[ToaroroBka KypCOBOM KypcoBast
paboThI pabota
4. Xpowmartorpadpuyeckue wmetonasl | [IpopaboTka y4eOHOTO 10 TECTUPOBAHUE
aHaiM3a Marepuaia; MOJArOTOBKa K KOJUIOKBUYM
TECTUPOBAHUIO, IIPOBEpPKA
KOJUIOKBUYMY U 9K3aMEHY. peuieHus
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Pemrenue 3agau. 3a71a4
ITogroroska KypCOBOM KypcoBast
paboThI paborta

5. Kunerndeckue meronnl ananusa. | [Ipopaborka y4eOHOro 4 TECTUPOBAHUE
MaTepualia; TOJATOTOBKA K KOJUIOKBUYM
TECTUPOBAHUIO, MpOBEpKa
KOJUIOKBUYMY Y 3K3aMEHY. pemeHns
Pemenue 3amad. 3a7a4
[ToaroroBka KypCOBOM KypcoBast
paboThI pabota

6. CoBpemenHoe coctosaue | | [IpopaboTtka y4eOHOTO 4 TECTUPOBAHUE

MIEPCIIEKTUBBI pa3BUTHSA | MaTepUana; IOArOTOBKA K

AHAIUTHYECKOM XUMHUHU. OCHOBHBIE | TECTUPOBAHUIO U SK3AMEHY.

00BEKTHI aHAIN3A.

11. YYEBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE

JANCHUITINHBI

a) CiMcok peKoMeHayeMoil JIMTepaTypbl
OCHOBHasl

1.

Huxutuna, H. I'. Anamutuyeckas XuMus U (GU3UKO-XUMHUYECKHE METOIBI aHAJIN3A :
yueOHUK U npakTukyMm Juist By3oB / H. I'. Hukurtuna, A. I'. Bopucos, T. 1. Xaxanuna

; mox pemakuuen H. I'. Hukwutwnoit. — 4-e m3z., mepepab. u gomn. — Mockga :
NznarensctBo FOpaiit, 2020. — 394 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-00427-4. — Texkcr : anekTtpoHHbd // OOpa3oBarenbHas miardgopma HOpaitt

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

2. Ananutudeckas xumus : ydeOHoe mocobue s By3oB / A. WM. Amapues, I'. K.
Jlynenko, T. II. AnekcanapoBa, A. A. KazakoBa. — 2-¢ u3A., UCOp. U JOM. —
Mocksa : UsnarensctBo HOpaiit, 2021. — 107 c. — (Bricmee oOpazoBaHue). —
ISBN 978-5-534-07837-4. — Tekcrt : anekTpoHHBIN // OOpa3oBaTenpHas miatdgopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/472049

JlomoaHuTeabHAas

1. Menbuenko, . I'. Ananutuueckas XuMust U (QU3UKO-XUMUIECKUE METOMBI aHAIH3a.

KonnuecTBeHnHbIit xuMuuecknii anainus : yaueonoe nmocooue / I'. I'. Menbuenko, H. B.
IOnnukoBa ; non penakuuedn H. B. FOnHukoBa. — KemepoBo : Kemepockuii
TEXHOJIOTMYECKUI MHCTUTYT MUILEBOW mpombinuieHHocTH, 2005. — 104 ¢. — ISBN
5-89289-343-X. — TekCT : 3JEKTPOHHBIA // DIEeKTpOHHO-OMOIMOTEUHAsE cucTeMa
IPR BOOKS : [catit]. — URL: https://www.iprbookshop.ru/14351.html

2. TpucdonoBa, A. H. Ananutnueckass XuUMHUs : JTaOOPATOPHBIA MPAKTUKyM. YdeOHOE

nocobue / A. H. Tpudonosa, . B. MenbcutoBa. — MuHck : Beimmiimas mkona,
2013. — 161 c. — ISBN 978-985-06-2246-4. — TekcTt : 3IeKTPOHHBIN //
OnektpoHHO-OuOmoreunas cucrema [IPR BOOKS :  [caiir]. — URL:

https://www.iprbookshop.ru/24051.html

3. Huxutuna, H. I'. Ananutudeckas XuMus M (GU3HUKO-XUMHYECKHUE METO/bl aHAIU3a :

®dopma

yueOHUK U npakTukyMm Juist By3oB / H. I'. Hukurtuna, A. I'. Bopucos, T. 1. Xaxanuna

; mox pemakuuen H. I'. Hukwtwnoit. — 4-e m3z., mepepab. u gomn. — Mockga :
NznarensctBo FOpaiit, 2020. — 394 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-00427-4. — Texkcr : anekTtpoHHbd // OOpa3oBarenbHas miardgopma HOpait

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

1. bpeickux I'. T. AmnHanuTuyeckas XUMHUS: METOJWYECKHE YKa3aHUS IS
CaMOCTOSITENIHOM  pabOTBhl CTYIEHTOB 2 Kypca JKOJIOTMYECKOro (akysabTeTa
Hanpasienus noaroroku Oakanaspuat 04.03.01 — Xumus / I'. T. Bpeiackux; Yal'V,
NUMDudK. - Vaesaosck : Yal'V, 2019. - 3arn. ¢ skpana; HeomyOGnukoBaHHBIN
pecypc. - DnektpoH. TekctoBbie aaH. (1 ¢aiin : 1,06 MB). - TekcT : 31eKTpOHHBIN.
http://lib.ulsu.ru/MegaPro/Download/MObject/6987

CornacoBaHo:
/7P
Hauvansuuk otnena Hb Yal'V / Okynera U.A./ - /ﬂ/i-/ 16.07.2022
JIOMKHOCTE COTPY/AHHKA HAYUHOH OHOIHOTEKH [(5(0] Aomuce

0) nporpaMmMHoe odecrnieyeHue
1. Microsoft Office
2. OC Windows Professional

3. Agruminaruar BY3

IIpogpeccuonanvuvie 6a3vl OanHbIX, UHPOPMAYUOHHO-CNPABOYUHBIE CUCTIEMDbL

1. DJIeKTPOHHO-0U0IHOTEYHbIE CUCTEMbI:

1.1. Iudposoii obpazoBaTenbHbIi pecypc I[PRsmart : s1nexkTpoHHO-OMOIMOTEUHAS
cucremMa : caut / OOO Kommanus «A#n Ilu Ap Menmma». - CaparoB, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxum mocrtyma: st 3aperucTpup. mojib3oBaTeneil. - Tekcr :
3JIEKTPOHHBIMN.

1.2. O6pazoBarensras mwiathpopma FOPAMT : oGpasoBaTenbHbIl pecypc, dIeKTPOHHAs
6ubamorexa : caiir / OO0 DrexrponHoe m3garenbctBo FOPAWT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexkxum goctyna: 1uis 3aperucTpup. nojib3oBarenei. - TeKCT : 3JeKTpOHHBIH.

1.3. ba3a nannbpIx «nexkTpoHHas oudnmoreka texuudeckoro BY3a (3bC «KoncynpTanT
CTYIEHTa») : 3JMEKTPOHHO-OmMOMmoTeunas cucrema : cailt / OOO Ilomurexpecype. — Mockaa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum gocryma: mnus
3apPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpada. DJIEKTpOHHAS MEIUIIMHCKas: OnOmoTeka : 0a3a JaHHBIX : calT /
OOO Bpicmias 1mKola OpraHu3alliM W YOPAaBJIEHUS 3ApaBooXpaHeHHEM-KOoMIUIEKCHBIN
MEIUIUHCKUN KoHcanTuHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyna: JUIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : JJIEKTPOHHBIN.

1.5. bonpmias MegunnHCKas OMOTMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs CHCTEMa © CalT /
00O bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma:
JUISL 3apETUCTPUP. MOJb30BaTENEh. — TEKCT : JIEKTPOHHBIN.

1.6. OBC Jlanb : anexTpoHHO-OMbOMMoTeuHas cucreMa : cailt / OO0 3BC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexxum mocTyma: st 3aperucTpup.
[I0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3J1eKTpOHHO-OMOIMoTeYHas cuctema : cait / OO0 3HaHuyMm. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum noctyma : nansi 3aperucTpup.
MoJb30BaTeNe. - TEeKCT : 3JIEKTPOHHBIH.

1.8. Clinical Collection : Hayuyno-undopmanuonHas 6a3a ganasix EBSCO // EBSCOhost
: [moptan]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
1191-414b-8763-e978281917e¢1%40sessionmgrl02 . — Pexum goctynma : ISl aBTOPHS3.
nosib3oBaTenen. — TeKCT : 3JIEKTPOHHBIM.
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1.9. baza nannbix «Pycckuii Kak HHOCTPaHHBINY : JIEKTPOHHO-00Pa30BaTEIBHBIN PECypC
JUTsE “HOCTpaHHBIX cTyfaeHToB : cait / OOO Kommnanus «A# Ilu Ap Meaua». — Capatos,
[2022]. — URL: https://ros-edu.ru. — Pexxum moctyna: jyist 3aperucTpup. moyib3oBateneil. — TekcT
: DJICKTPOHHBIMN.

2. KoncyabsTanrlliaroc [DnekTpoHHBIN pecypc]: cipaBodHas mpaBoBasi cuctema. /000
«Koncynbrant ITnrocy - Dnektpon. naH. - Mocksa : Koncynerantlntoc, [2022].

3. ba3pl JaHHBIX NEPUOTUYECKUX U3TAHUI:

3.1. ba3a ngannbIX nepuonnyeckux m3ganuii EastView : snextponHbie )ypHaI6 / OO0
NBUC. - Mockaa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum noctyna :
JUISL aBTOPHU3. TIOJIb30BaTENE. — TEKCT : AJIEKTPOHHBIM.

3.2. eLIBRARY.RU: nayunas snexktpoHHas Oubnuoreka : cakt / OOO Hayunas
OnekrponHas bubnmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum noctyna : ans
aBTOpH3. MOJIb30BATENEH. — TEKCT : AJEKTPOHHBIN

3.3. DnextponHas Oubmmoteka «M3marensckoro noma «I pedbennukoB» (Grebinnikon) :
anexkTpoHHass Oubmumoreka / OOO W] I'pebennukoB. — Mocksa, [2022]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum gocTyma : sl aBTOpH3. MOJIb30BATENICH.
— TeKCT : 3JEeKTPOHHBINU.

4. ®enepanbHasi rocyaapcrBeHHass nHpopmanuoHHasi cucremMa «HamuonaabHas
JIEKTPOHHAasi O0M0JIMOTEKa : dJIeKTpoHHAs onbnmoTeka : caiit / ®I'BY PI'b. — Mocksa, [2022].

— URL: https://H36.pd. — Pexxum poctyna : 11 moiap3oBaTenei HayyHoi 6ubnnoreku. — TekcT :
3JIEKTPOHHBIMN.
5. SMART Imagebase : HayuHo-uHGopManmonHas 60a3a ganaeix EBSCO // EBSCOhost
[mopTan]. — URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2{t8¢552a76d8229047223a7d6dc9c&custid=s6895741. — Pexxum pocTtyma : JUisi aBTOPUS3.
noJsib30oBateseil. — 3o00pakeHue : 3JIeKTPOHHBIE.

6. ®enepanbHbie ”HPOPMAIIMOHHO-00Pa30BaTeIbHbIE MOPTAJIbI:

6.1. EnnHoe okHO focTyma kK 00pa3oBaTelbHBIM pecypcaM : ¢eaepalbHbI mopTail . —
URL: http://window.edu.ru/ . — TeKCT : 31€KTPOHHBIN.

6.2. Poccuiickoe oOpa3oBanue : dhenepanbabiidi moptan / yupeaurenb OIAY «OUL[TO».
— URL: http://www.edu.ru. — TekcT : 31eKTpOHHBII.

7. O0pa3oBaTenbHble pecypebl Yal'y:

7.1. DnexTponHas 6ubnmuoreyHas cuctema Yiul'yY: Monynb «DIeKTpoHHAs OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «/lara Dxcnpeccy». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JUI MOJIb30BaTesel HaydHoi OnbmuoTexu. — TeKCeT : 3JeKTPOHHBIN.

CoriacoBaHo:

)
Bam. Hauanpauka YUTuT / KioukoBa A.B. / /777 16.05.2022 1.

JomxuaocTts cotpynunka YUTuT DUO MOANUCH narta

12. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHDBI:

AyauTtopun s OpPOBEIEHUS JIEKUWW, CEMHHApCKUX 3aHATUH, U1 BBITOJIHEHUS
71a00paTOPHBIX PabOT U MPAKTUKYMOB.
AyauTopun YKOMIUIEKTOBAHBI CTICITUATM3NPOBAHHON MeOebl0, Y4eOHOU TOCKOM.
Aynuropun A TPOBEACHHS JIEKIUH 00OpYyIOBaHBI MYIbTUMEIUWHBIM O0OPYIOBaHHUEM st
MpeaocTaBIeHNss HHPOPMaIUK OOJIBIIION ayTUTOPHH.
[Tomemenuss aJis CaMOCTOSTENBHONW PaOOTHI OCHAlIEHbl KOMITBIOTEPHOW TEXHUKOU C
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BO3MOXKHOCTBIO MOJKITIOYEHUS K ceTh «HTepHeT» M obecrieueHHeM IOCTyna K 3JIEKTPOHHOMN
UH(PPOMALIMOHHO-00pa30BaTENBbHOM Cpefie, ANEKTPOHHO-OMOIMOTEYHON CUCTEME.

13. CIEHUAJIBHBIE YCJIOBUA Js1 OBYYAIOIIUXCA C
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMMU 3/10POBbs
B cmyuae ©HeoOxommMmocTH, OOyYalOIIMMCS W3 4YWCIA JIMI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0pOBbsi (IO 3asiBJICHUIO OOYyYaroIIerocsi) MOTYT MpeUIaratbCs OHHM U3
CIICAYIOIINX BApHAHTOB BOCHPUATHA HWHPOpPMAIMM C yYETOM UX HHIUBHIYalTbHBIX
NCUXO(PHU3UUECKUX 0COOEHHOCTEH:

— JJIS JTUIL ¢ HapYIICHUSIMU 3PEHUS: B IEYaTHOH opMe yBeIUUeHHBIM IIpUQTOM; B hopme
AJIEKTPOHHOTO JIOKyMeHTa; B (Qopme ayauodaiina (mepeBoa ydeOHBIX MaTepualoB B
aynnodopmar); B medatHol (opme Ha s3bike bpaiins; MHIUBHIyalbHBIE KOHCYJIBTALUH C
npuBIeYeHUEM THDIOCYPIOTICPEBOIUNKA; MHANBUAYaIbHbIC 3a1aHUS U KOHCYJIbTAIHH;

— JUIA JIUI C HapymeHWsMH CiIyxXa: B IedaTHOW ¢opme; B ¢GopMe 3JIEKTPOHHOTO
JOKYMEHTa; BUICOMATEPHAJIbI C CYOTUTPAMK; WHANBUIYaTbHbIC KOHCYIBTAIIMH C TIPHBIICUCHHEM
CYpIONEpEBOUNKA; HHANBUAYATbHBIC 3aaHUSI U KOHCYJIbTAINH;

— JJI JIMI C HapyIIEHUSIMH OIOPHO-IBUTATEILHOTO ammapaTta: B INe4aTHOW ¢opme; B
dbopMe SIEKTPOHHOTO MOKyMeHTa; B (opme ayauodaiina; WHAMBUIAYyaTbHBIC 3aJaHUs |
KOHCYJIbTAIHH.

Pa3paboTunk noueHt  bpemHckux I'.T.

MOJIUCH JIOJDKHOCTh DdUO
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	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).
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