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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1. lear ocBOeHHMs] TUCHUIUVIMHBI: (QopMHUpOBaHWE 0a30BBIX 3HAHUW O BHIAX H
croco0ax XUMHUYECKOTO aHalW3a, METOJax OINpEeNeIeHUsl COCTaBa BEIIECTB, BBIpaOOTKa
KOMIUIEKCAa COOTBETCTBYIOIMX YMEHHH U HaBBIKOB M (OPMHUPOBAHHE KOMIIETEHIIMIA,
HEOOXOUMBIX JIJISl YCIEIIHOTO OCYIIECTBICHUS MPOGECCHOHATBHON ACSITEILHOCTH.

1.2. 3agaym JMCUHMIIMHBI:  HM3yYE€HHUE OCHOB TEOPUU XUMHYECKHX, (HU3HUKO-
XUMHUYECKHX U (PU3NYECKUX METOJIOB aHAIIN3a PA3IMYHBIX 00BEKTOB, MPHOOpPETEHNE HABHIKOB
XUMHUYECKOT0 SKCIIEPUMEHTA, HaBBIKOB PabOThl Ha COBPEMEHHOM yueOHO-HAyYHOM ammaparype
W Ha CEpUUHOHN ammaparype, NPUMEHSEMOM B AHAIUTUYCCKUX U (PUIUKO-XHUMHUYECKUX
HCCJIEIOBaHMSIX, U3yUYE€HUE OCOOCHHOCTEH aHann3a pa3IuYHbIX 0ObEKTOB.

1.3 MecTo AucHUIIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOIM NPOrpaMMBbl.

Jucuumnuna «[IpakTukyM 1O aHATUTHUYECKOW XUMHH» OTHOCUTCS K 00s3aTeNIbHOI
yacti brioka 1 yuebHoro ruiana HanpasieHus noarotoBku 04.03.01 Xumus. Uudopmannonso
Y JIOTUYECKHU CBSI3aHA CO CIACAYIOIIMMU JUCLUIUIMHAMM:

- AHanuTHYeCKas XUMHUS,

- Gusnueckne METO/bl aHAIN3A,;

- Heoprannueckast xumus;

- [IpakTuKyM 110 HEOPTrAaHUYECKOW XUMHUU;

- ®u3ukKa;

- Maremaruka;

- Ou3nyecKas XuMHSI,

- [IpakTukym no pu3nuecKoi XUMHUU;

- Opranuyeckas XuMus;

- [IpakTuKyM 110 OPraHNYECKON XUMHUH.

1.4 IlepevyeHsb MIAHMPYEMbIX Pe3yJIbTATOB 00YYEeHHUS] 1O JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHHPYeMbIMH  pPe3yJbTATAMHM OCBOEHHUSI 00pa30BaTe/bLHOM
NPOrpaMMmBbl.

W3yuenne paHHOM y4yeOHOM JUCLMIUIMHBI HampaBjleHO Ha (OpMUpOBaHHE Y
obOygaromuxcs obmenpodeccnonanbaoi kommereniuu OITK-2:

No Nunexc Conepxxanue NHaukaTtopsl TOCTUKEHUS] KOMIIETEHITUN
- KOMIIETE | KOMIIETCHIINH (WK
ILII. .. 3HaeT yMeeT BJIAaJIeeT
HIUU e gacTH)

1. OIIK-2 Crocoben TIPUHLIUIIBI CaMOCTOSTEJIBHO HaBbIKAMH
MIPOBOIUTH C | OCHOBHBIX BBIIIOJIHATE paboThI B
COOII0IEHHEM METO0B HECJI0KHBIE aHAJIU3EI, XAMHYECKOH
HOpM TEXHUKHU | UCCIEIOBAHMS YYHTHIBaTh crienuuky | Jaboparopuw,
0e30IMacHOCTH cocTaBa aHAJIMTUYECKOM 3aJauM | TEXHUKOM
XUMHAYECKHAHN BEIIECTB U IpH BEIOOPE METO/1a 71a00pPaTOPHBIX
AKCIIEPUMEHT, MaTepHasoB; XMMHYECKOTO aHann3a | pabot; 6a30BBIMHU
BKJIIOYAs  CHHTE3, | Ha3HAUYEHUE U aHaJIN30B. HaBBIKAMH
aHaIM3, W3yYCHUE | MPUHITUIIBI HCITOJIb30BaHUSI
CTPYKTYPBI U | paboTHI COBpEMEHHON
CBOWCTB BEIIECTB H | almaparyphl, anmapaTtypsl IpH
MaTepHuasosB, MIPUMEHSIEMOU B MIPOBEICHUH
HCCIIE0BaHUE aHAJNTUYECKUX HayJHBIX
MPOLIECCOB C UX | UCCIEAOBAHUAX HCCIIeIOBaHUH
y9acTHEM

2. CTpyKTypa ¥ coaep:KaHue TUCHUIINHBI.
2.1 PacnipenesieHue TPyA0EMKOCTH AUCHHUILIMHBI 110 BUAAM padoT.




O6mass TpymoEMKOCTh JUCHUIUIMHBI COCTABISET [
pacmpeneneHye mo BugaM padoT IpecTaBieHo B Taduuie (01 cmyoenmos ODO)

3a4.C1.

(252 daca),

nux

Bun yae6HO# paboThI Bceero CemecTpbl
JacoB (dacel)
3 4 - -
KonTakTHas padoTa, B TOM YHCJIE: 204.,4 102,2 | 102,2
AyauTtopHble 3aHATHS (Bcero) 204 102 102
B ToM uncine:
3aHATHsI JCKIIMOHHOTO THIA
3aHATHS CEMUHAPCKOTO THIA (CEMUHAPBI, TPAKTUYECKHE
3aHSTHSA)
JlaboparopHble 3aHATHS 204 102 102
HNnas koHTaKTHasi padora:
Kontpons camocrositensrnoit padotsl (KCP)
ITpomexyTtounas arrectauus (VMIKP) 0.4 0,2 0,2
CamocTosiTesIbHAsA padoTa, B TOM YHCJIe: 47,6 5,8 41,8
Kypcosas paboma - - -
Ilpopabomxa yuebrnozo (meopemuuecko2o) mamepuania 20 20
Buinonnenue unousudyanvuvix 3a0anuil (n002omoexa 10 10
coobWeHul, npeseHmayuii)
Pegpepam
Tloocomoska k meKywemy KOHmpoio 17,6 5,8 11,8
Koutpoab:
IToaroroBka K 3K3aMeHy
O01mas TpyI0eMKOCTh UYac. 252 108 144
qac B ToM umcIte KOHTaKTHAS 2044 | 1022 | 1022
pabota
3a4. enl. 7 3 4

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenrie BuoB y4eOHOM pabOThl U HMX TPYAOEMKOCTH IO paszzenaMm (TeMam)

JAUCLHUITIIMHBI.

Pasnernsl (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 3 cemectpe (ounas ¢hopma)

Ne KonnuecTBo wacoB
pa;- HanmenoBanue pasnenon AyauTopHas CamocrosTens
ena (Tem) Bcero pabora Has pabora
JI 113 JIP
1 2 3 4 5 6 7
2 MeTtponorniyeckre OCHOBBI 7 5 1
XUMHUYECKOT0 aHaJIn3a
3 [TpoGooTbop u 4 4
poOOMOATOTOBKA
OCHOBHBIE 3aKOHOMEPHOCTH
4 MPOTEKAHUS XUMUYECKUX 9 8 1
peakuuii. 3aKOH IENUCTBHS
Mmacc
OCHOBHBIE THITBI XUMHUYECKUX
5 peaKkurii B aHaJIUTUYECKOM 9 8 1
xumMun. KUCI0THO-OCHOBHBIE
peakimn




KonnuectBo yacoB

Ne
a3 HaumenoBanue paszaeinos AynuropHas Camocrosrens
;I[)ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
TurpumMeTpuyecKrue METOIBI
6 anann3a. KuciorHo-ocHOBHOE 14 14
TUTPOBAHUE
7 OKUCIUTEIBLHO- 6 6
BOCCTAHOBUTEJIHbHBIC PEAKIIHH.
OKUCIUTEIHLHO-
8 BOCCTAaHOBUTEIILHOE 11 10 1
TUTPOBAHUE
Peaknuu
9 1 11 10 1
KOMIUICKCOOOpa30BaHUs.
Kommiekcomerpuueckoe
10 p 10 10
TUTPOBAHUE
11 [Ipoueccsl ocaxaeHus u 3 8
COOCAXKIEHUS
12 | OcagurenbHOE THTPOBAHHE 6 6
I'paBUMETPUUYECKUN METO
13 | P p A 12,8 12 0,8
aHajau3a
HUmozo no oucyunaune: 102 5,8
U
Pa3zzesbl (TeMbl) TUCHUTUINHBI, H3ydaeMbie B 4 cemectpe (ounas gpopma)
No KonnuecTtBo yacoB
a; HaumeHoBanue pa3zeiion AymuTopHas CaMoCTOSTEND
Eeﬂa (Tem) Bcero pabora Has pabora
JI 113 JIP
1 2 3 4 5 6 7
Knaccudukanus
WHCTPYMEHTAILHBIX METOJIOB.
AHAIUTUYECKUI CUTHAL.
1 OCHOBHBIE TIPUEMBI ITepexXoa OT 6 5 4
BEJIMUUHBI aHAJIUTUYECKOTO
CUTHaJIa K KOHIICHTPAIIHH.
I'pagyupoBouHbIE PYHKITHH.
DoH U c10COOBI €r0 CHIKEHUS
CrHeKTpOoCKOMUYECKHE METOIBI
aHaJn3a. DJIEeKTPOMarHUTHOE
U3IIyUYEHUE U €TO
2 YHCHHE 10 4 6
B3aMMOJIEHCTBHUE C BEIIECTBOM.
CrieKTpbl aTOMOB U MOJIEKYIT
Mertoasl aOCOpOLMOHHON
3 A pol 30 26 4
CHIEKTPOCKOITUHU
MeTtoasl SMUCCUOHHOMN
4 a 14 10 4
CHEKTPOCKOMTUU
DNEKTPOXUMHUUYECKUE METOIbI
18, P A 20,8 24 6,8
aHaIM3a




No KonnuecTBo yacos
pa;- HaumenoBanue paszaeios AynuropHas Camocrosrens
ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
XpomarorpapuiecKkre MeTO/IbI 34 26 8
S) aHasin3a. Macc-criekTpoMeTpusl.
XpoMaTo-Macc-CIeKTPOMETpHUs
5 Tepmudeckue METOIBI aHAINM3a 7 4 3
MeTtobl pa3aeneHus u
6 KOHIIEHTpUpoBaHusi. OCHOBHBIE 12 6 6
00BEKTHI aHATTN3a
Hmoeo no oucyuniune 102 41,8

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3ansatust / cemuHapbl, JIP — maboparopHbie
3anatus, CPC — camocrositenbHas paboTa cTyeHTa

2.3 Coaep:xaHue pa3ieioB JMCHUILIAHBI:

2.3.1 3aHATHSA J1eKIMOHHOI0 THIIA — He MPeyCMOTPEeHbI
2.3.2 3aHATHA CEMUHAPCKOI0 THIIA — HEe NMPeyCMOTPEHBbI
2.3.3 JlaGopaTopHble 3aHATHS.

3 cemecTp
®opma
Ne Tembl 1a00paTOpHBIX paboT TEKYILETO
KOHTPOJIS
1 3 4

1 |Merposiornueckre OCHOBBI aHANUTHYECKON XxumMuu. CTaTucTHUecKas 3amura JIP
00paboTka pe3yIbTaToB U3MEpPEeHH. PacueT qoBepuTEIBEHOTO MHTEpBAIA.
BrrsBnenue npomaxa. Meros HauMEHBIINX KBAaPATOB.

2 |Texnuka nmabopaTOpHBIX pabOT B aHaNUTHYECKOH nabopaTopun. [po6Hslii| 3amura JIP
Y CUCTEMAaTHYECKHUI aHan3. BaxkHene Ka4eCTBEHHbIE peaKuu
KAaTHOHOB.

3 |BaxHelilune KaueCTBEHHbIE peaKIMU aHMOHOB. KoHTposibHas 3amura JIP
IIpaKkTHYECKas 3aja4a Ha OIIPE/ICIICHHEe KaTHOHOB U aHHOHOB B CMECH.

4  |Pemienue pacuyeTHbIX 3aJ1a4 [0 TeMaM «XHMMHUYECKOE paBHOBECHE. PacuerHbie
KucnorHo-ocHoBHBIE peakiuu. Pacuer pH BOJHBIX 1 HEBOJHBIX 3a/laHus
pacTBOpPOB KUCIIOT, OCHOBaHUM, amponuToB. bydepHsie pacTBOpHI». 3amuta JIP

PeliTunroBas koHTposbHas padoTa Nel

5 |KucinotHo-ocHOBHOTO TUTpOBaHUs. [lepBUUHbIE M BTOPUYHbIE CTaHIApTHL. |PacueTHbIe
[IpuroroBnenue u cTangapTU3anUs PaCTBOPA MIEIOYH. 3a1aHUS

3amura JIP

6 |OmpenerneHre CHIBHOW KACIOTHI B pacTBope. OmpeienieHue KUCIOTHOCTH (PacdeTHbIe
MUIIEBOrO MPOIYKTa METOI0M KHUCIOTHO-OCHOBHOIO TUTpOBaHus. Pacuer 3agaHus
PE3yJIbTAaTOB MPSMOT0, 0OPAaTHOTO, 3aMECTUTEIHHOIO TUTPOBAHUSI. 3amura JIP

7 |OmpenesneHrie a30THOW U OOPHOU KHUCIIOT MIPU UX COBMECTHOM 3amura JIP




MPUCYTCTBUH. PacueT KpUBBIX KUCIOTHO-OCHOBHOT'O TUTPOBAHMUS.

8 |Ompenenenue kapOoHaTa U IMIEIOYH IPU UX COBMECTHOM MPUCYTCTBUU.  |3amuTa JIP
Pacyer nHIMKAaTOPHBIX OMIMOOK KHCIOTHO-OCHOBHOTO TUTPOBAHUS.

PeiituaroBast KoHTpOIbHAS paboTa No2

11 |Ompenenenue HanpaBieHUsS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX Pacuernbie
peakuuii. [IpuroroBnenue u crangapTu3alys pacTBopa epMaHraHara 3a/laHus
KaJusl. 3amura JIP

12 |[IlepmaHTaHATOMETPUUECKOE ONPEACICHHE Kee3a. 3amura JIP
buxpomaromerpuueckoe ornpeaencHue xenes3a ¢ 1uheHuIaMUHOM.

Pacuer nHAMKATOPHBIX OMIMOOK PEeAOKC-TUTPOBAHUS.

13 |IIpuroroBieHHe U CTaHIAPTU3AIMS PACTBOPA THOCYIh(haTa HATPHS. 3amura JIP
HNonomerpuyeckoe onpeeneHue Meam.

PeliTnHroBas koHTposbpHas pabora N3

14 |KommiekcoHOMETpHYECKOe OIpeieTieHIe Kallbliug U Maruus B pactBope |3amura JIP
IIPU UX COBMECTHOM INPUCYTCTBUU. OnpesiesieHne 5KeCTKOCTH BOJIbI.

15 |Onpenenenue anoMuHNS 00paTHBIM TUTpOBaHUEM. PacueT KpuBbIX 3amura JIP
KOMIUJIEKCOHOMETPUYECKOTO TUTPOBAHHS.

16 |Omnpenenenue Menu U IIUHKA IPU UX COBMECTHOM MPUCYTCTBUHM MeToA0M |3amuta JIP
KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHMUSL.

17 [Meroabt Mopa, @onbrapaa u @asiHca 1u1si GUKCHPOBAHUS KOHESUHON Pacuernsnie
TOYKH TUTpoBaHUs. Onpenenenre XJI0pruI0B MET01I0M Mopa B UIIEBOM  (3aJJaHUS
MPONYKTE 3amura JIP

18 |M3yueHue npaBui B3BEUIMBAHUS HA AHATUTHYECKHUX Becax. Pacuetnbie
I'paBuMeTpuueckoe onpenenaeHue xenesa. Pacuer pezynbraton 3a/laHus
rPaBUMETPUUECKOr0 aHanu3a. PacyeT morepp 3a cueT paCTBOPUMOCTH 3amura JIP
ocajka.

Pelitunrosas koHTposibHas padorta Ned

Ko 6écem nabopamoprnvim pabomam umeromes memoouyeckue yKasanus, YmeepircoeHHbie Ha
kagedpe ananumuyecxkou xumuu Kyol'y

4 cemecTp
Ne Tembl 1a60paTOPHBIX PabOT Popwma Texymero
KOHTPOJISL

1 3 4

1.|®oTomMeTpuyecKoe ONpeeIeHHE Kele3a ¢ CyIb(OCATUIHIOBON 3amura JIP
KHUCJIOTOMN

2 |CiexkTpopoTOMETPUIECKOE OTPEICICHUE JKee3a ¢ 3amuTa JIP
OopTOEHAHTPOIUHOM

3 |Onpenenenue Maprasia MeTo oM auddepeHnnanbHoMl 3amuta JIP
dboTtomeTpun

4 |CnexTpooTOMETpHUECKOE OIpeiesieHue coiepkanus kodenna B |3amura JIP
pacTBOpUMOM Koe

5 |DKCTPaKIMOHHO-CIIEKTPO(HOTOMETPUUYECKOE OIIpEIeIICHIE 3amura JIP




HeTernpoIyKTOB B MIPUPOIHBIX Bojax MeTogoM MK-criekrpockomnin
Ha MK-cnekrpodoromerpe FTIR-8400 S.

6 |M3yuenue mpuHIUIa pabOTHI aTOMHO-a0COPOIIMOHHOTO 3ammwra JIP
cnexktpomerpa ¢ OTA. OnpezneneHue TSHKEIOro MeTalljia METOA0M
aTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOIIUU. DKCKYPCHS B
71200paTOPHIO ATOMHOM CHEKTPOCKOITHH.

PeliTuHroBast KOHTpoJbHasE pabora NS

8 |M3yueHue npuHIUIIA pabOTHI YHEPTOAUCTIEPCUOHHOTO U 3amura JIP
BOJTHOAMCIIEPCUOHHOTO PEHTI€HO(DITYyOPECIIEHTHBIX CIICKTOMETPOB.
Omnpenenenre Ka4eCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa
METAJUINYECKOT0 CIijIaBa 0e3 pa3pylieHus IpoObl. DKCKypCUs B
71a60PaTOPHI0 PEHTI€HOBCKOM CIIEKTPOCKOMIHH.

9 |M3yyeHue npuHIMIA pabOTH ATOMHOTO YMHCCHOHHOTO 3amura JIP
CHEKTPOMETpa ¢ MHAYKTUBHO CBSI3aHHOM 1m1a3Moil. OrnpeneneHue
COCTaBa MOPCKOM BOJbI METOAOM aTOMHOM AYMUCCUOHHOMN
creKTpockonuu. Dkckypeus B naboparopuro MCII-atomHoi
CHEKTPOCKOIIUH.

PeliTunroBas koHTposibHas padoTta Neb

11 |Hactpoiika pH-meTpa no 6ydepHbsim pactBopam u onpenenenue pH (3amura JIP
KOHTPOJILHOI'O PacTBOpa

12 |Ompenenennie HUTPATOB METOAOM MPSMOU TOTEHIIMOMETPHH C 3amura JIP
HUTPAT-CENEKTUBHBIM IEKTPOAOM

13 |Ompenenenue xeneza METOA0M IOTEHLIUOMETPUYECKOTO 3amura JIP
TUTPOBAHUS

14 |Ompenenenue coassHONW KUCIOTHI METOJIOM KyJllOHOMeTpuueckoro  (3ammura JIP
TUTPOBAHUS

15 |Onpenenenne Menu METOJOM aMIIEPOMETPHIYECKOTO TUTPOBAHUS Samqura JIP

16 |Onpenernenrne MUKPOKOJIMYECTB KaIMHUsI METOJIOM HHBEPCUOHHOK  (3amuta JIP
BOJIbTAMIIEPOMETPUH

PeliTunroBsas KoHTposbHas padoTta Ne7

20 |KauecTBeHHBIH aHAJIN3 CMECH aMMHOKHUCIIOT METOJIOM 3amwura JIP
TOHKOCJIOIHON Xpomartorpapuu

Onpenenenue sTUnaleTara U 3TaHoJIa B CTOYHBIX BoAax MerogoM  (3amura JIP
ra3oBOM XpomaTorpapuu.

N3yuyenue nmpuHIUIIa JEHCTBUS MacC-CIIEKTPOMETpa U YeTHBIN onpoc
XpoMaToMacc-CIeKTpoMeTpa. DKCKYpCHs B XpoMaTorpapudeckuit
LIEHTP 3K0JIOro-aHaIuTu4eckoro nentpa Kyol'V.

HccnenoBanue TepMUUECKON YCTOMYMBOCTH TBEPIOrO0 MaTepuasia Ha|Y CTHBIN OIpoc
CUHXpOHHOM TepmoaHanu3aTope Netsh —H-490. Dxckypcus B
71a00paTOPUI0 TEPMHUECKOTO aHAJIN3A.

PeliTunroBas KoHTposbHas padboTa Ne§

Ko 6cem nabopamopmvim pabomam umeromcs Mmemooudeckue YKa3anus, ymeepicoenuvle Ha
kagedpe anarumuyecxou xumuu Kyol'y

2.3.4 TlpumepHasi TEMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBble paboThl - HE IPETyCMOTPEHbBI



2.4 IlepeyeHb Y4eOHO-METOAMYECKOI0 o0ecrmedeHUs] ISl CAMOCTOSTEJbHOI
padoThI 00yYAOIIMXCH 10 AUCHUIIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI

Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1 | Ilpopabotka yae6HOTO |1. MeTonnyeckue peKOMEHIAINK K OPTaHnu3aluy Ay TMTOPHOU U
(TEOPETUYECKOTO0)  |BHEAYIUTOPHOM  (CaMOCTOSITEIBHOW)  PabOThl  CTYACHTOB:
Marepuaia metonudeckue ykazanms/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanoB, H.B. Jloza. — KpacHonap:
Ky6anckuii roc.yn-1, 2018. 89 c.
2. T.b. Ilounnok, 3.A. TemepnaiieB. AHAUIUTHYECKAS XUMMUSI.
CriekTpoCKONIMYeCKHe METObl aHajau3a. YdeOHoe mocobue.
Kpacunonap, KyoI'Y, 2013.
3. T.b. [Ilounnok, 3.A. Temepnamen. MonekyisapHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'Vy, 2016.
4. YueOHUKH U 3aJJaYHUKHU U3 CIIHUCKA OCHOBHOMU JIMTEPATYPHI.
Brmonnenue 1. Meroanueckue peKOMEHIAIuU K OpraHu3aliy ayAUTOPHON U
WHIUBUIYAJIbHBIX ~ |BHEAYAUTOPHOM  (CaMOCTOSITENBHOM) pabOThl  CTYJEHTOB:
3aJlaHul, MOArOTOBKa |MeTonuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.
COOOIIECHUH [Tounnokx, A.B. becnanos, H.B. Jloza. — KpacHonap:

Ky6anckwuii roc.yn-1, 2018. 89 c.

2. T.b. Tlounnok, 3.A. TemeppaaimieB. AHaIUTHYECKas XUMUS.
CriekTpoCKONMUYEeCKHe MeTO/bl aHainu3a. YuyeOHoe mocobue.
Kpacuomnap, KyoI'Y, 2013.

4. T.b. [Ilounnok, 3.A. Temepnamen. MonekynsapHas
abcopOuunonHas cnekrpockonus. Kpacnonap, Kyol'Vy, 2016.

3. YyeOHUKH U 33/Ja4YHUKU U3 CIIMCKA OCHOBHOM JINTEPATYPBI.

IToaroroBka k
TEKYLIEMY KOHTPOJIIO

1. Meroanueckrue peKOMEHJalluu K OpraHu3aliy ayIuTOPHOHN U
BHEAYJAUTOPHOW  (CaMOCTOATENbHOH) paboThl  CTYICHTOB:
Metonuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza. — KpacHogap:
Ky6anckwuii roc.yn-1, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepaamieB. AHaTUTHYECKAsT XUMHMSL.
CrnexkTpockonuueckue MeTOoJbl aHanu3a. YdeOHoe mocodue.
Kpacnonap, KyoI'Y, 2013.

3. T.b. TIlounnok, 3.A. Temepnamen. MonekynsapHas
abcopbumonHas cnektpockonus. Kpacnogap, KyoI'V, 2016.

4. Y4eOHUKH 1 3aJaYHUKH U3 CIIHCKa OCHOBHOM JINTEPATYPBHI.

Y4eOHo-MeTOINYECKHE MaTepuaibl sl CAaMOCTOSITEIbHOM paboThl OOyJaromuxcs U3

qyucCijla HHBaAIWMJIOB HW  JIHI

C OrpaHMYEHHBIMH BO3MOXKHOCTAMHU 370poBbsi  (OB3)

MpEaoCTaBIAOTCA B (bopMax, aIallTUPOBAHHBIX K OTPaHUYCHHUAM HUX 310POBbSA U BOCIIPUATHA

uHpOpMaLUu:

JIig U1 ¢ HapyIIeHUSIMU 3pEHUS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (hopMe 3IIEKTPOHHOI O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

JUid U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIe4aTHOM opme,




— B (hopMe DIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JTTI ¢ HApyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
o0yyJarouxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B mnpormecce ocBoeHusi NaHHOW y4eOHOW JMCIUIUIMHBI HCIIOJIB3YIOTCS CIEIYIOIIHE
00pa3oBaTeNbHBIC TEXHOJIOTHH: CAMOCTOSATEIbHAs paboTa CTYACHTOB, IPYIIIOBBIC TUCKYCCHH,
NPOBOJIUTCS Pa300p MpaKTUYECKUX 3amad. [IpeaycMOTpeHBl KOHTAKTHBIE Yachl, B PaMKax
KOTOPBIX IIpCriogaBareiib, € OI[HOﬁ CTOPOHBI, OKa3bIBACT MHAUBUAYAJIbHBIC KOHCYJIbTAIUU I10
XO/JTy BBITIOJTHEHUSI CAMOCTOSTENBHBIX 3aJJaHHid, & C IPYTOi CTOPOHBI, OCYIIECTBIISICT KOHTPOJIb
U OLCHHUBACT PCE3YJbTAaTbl 3TUX HWHIAWBUAYAJIBbHBIX 3aI[aHI/II7L I[JISI (bI/IKCEII_[I/II/I TBOPYECCKOIO
NPOJIBIKEHHSI HCIIOJB3YeTCSl PEHTHHrOBas CUCTEMa OICHKH 3HAaHUH CTYIEHTOB IO
pe3yjibTaTaM IPOBCPKHU MOAYJIBbHBIX peﬁTHHFOBBIX KOHTPOJIbHBIX pa60T, IMPUMCHACTCA
00CYyXJIeHUE pEe3yJIbTaTOB pabOThl CTYJCHYECKUX HCCICIOBATEIBCKUX TPYIIT; HEKOTOPHIC
pa3fensl  TEOPETHUYECKOTO Kypca pPacCMAaTpPUBAIOTCS C  HCIOJIB30BAHUEM OIEPEkKArOIICH
CaMOCTOSITEIILHOW PabOThI: CTYIEHTHI MOJIYYAIOT 3aJlaHe Ha M3YYEHUE HOBOTO MaTepHuala Jio
€ro U3JI0XKCHUA Ha JICKIIUH.

B paMKax U3YyUCHUA JUCHUIITIMHBI IPEAYCMOTPCHO IMTOCCHICHUC na6opaTopI/H71 OKkoJoro-
AHAIIUTUYCCKOI'O HCHTPA U HCHTPA KOJINICKTUBHOTI'O IMOJIb30BaHUA Ky6aHCKOFO
TOCYHHUBCPCUTCTA.

I[JIH Jan ¢ OIrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbA NPCAYCMOTPEHA OpraHH3alusa
KOHCYJ’IBT&HI/II‘/’I C UCIIOJIb30BAHUEM BHCKTPOHHOﬁ IIOYTHI.

4. OneHOYHBbIE M METOINYECKHE MAaTEPHAJIbI

4.1. OueHouHble cpeACTBAa JJsi TeKyLIero KOHTPOJISA YCINEeBAaeMOCTH W
MPOMEKYTOYHOM aTTECTALMH.

OreHOYHBIE CpPEICTBA MPEIHA3HAYCHBI JIsI KOHTPOJIS M OLIEHKH 00pa30BaTebHBIX
JTOCTHKEHUH 00YJaroIMXcsl, OCBOUBIIHX MporpamMmy yueOHoM qucturuinibl «[IpakTukym mo
AHAITUTHYECKON XUMHUI).

Or1ieHOYHBIE CPEICTBA BKIIOYAIOT KOHTPOJIBHBIE MaTepUaIbl JUIsl POBEICHUS TEKYIIErO
KOHTPOJISI B JOpMe BOIIPOCOB U 33/IaHUK K YCTHOMY OTMPOCY U IPOMEXYTOUHOM aTTECTAINH B
dbopMe BompocoB U 3a7aHuil k 3a4eTy. OLIeHOYHBIE CPEACTBA ISl UHBAUIOB U JIHII C
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbsI BRLIOUPAIOTCS C YUETOM WX UHAUBUYATbHBIX
NCUX0(U3NIECKUX 0OCOOCHHOCTEMH.

- IPY HEOOXOAMMOCTH UHBAJUAAM U JIUIIAM C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU
3710pOBbS TPEAOCTABIIAECTCS JOMOJHUTEIBHOE BPEMS JIJIs1 MOJATOTOBKH OTBETA HA SK3aMEHE.

- IPU TIPOBEACHUU MIPOLEAYPHI OLICHUBAHUSI PE3YJIbTaTOB O0YUYESHHS] HHBAJIUIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3I0POBBS IIPEyCMAaTPUBAETCS UCIIOJIb30BAHUE
TEXHUYECKUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3H C X MHAUBUIYaTbHBIMU OCOOEHHOCTSIMHU.

-TIpY HEOOXOUMOCTH JIJIsl O0yUAIOITUXCS ¢ OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3/IOPOBBS
¥ MTHBAJIHJIOB MPOIIeIypa OLICHUBAHUS PE3YIbTATOB OOYUCHHS 110 JUCIUTIIIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Tpouienypa oreHUBast pe3yabTaTOB 00YUEHUS WHBAIHUIOB U JIUI[ C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI 110 AUCHHUIUIMHE MIPEIycMaTpUBaeT MpeocTaBlieHne HHGOpMaIuu B
dbopmax, aJanTUPOBAHHBIX K OTPAaHUUYEHUSM UX 3/I0POBbsI 1 BOCTIPUSTHS HH(POPMAIIHH:

- B Me4aTHOH (hopMe yBETMUSHHBIM MIPUPTOM;
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-B (popMe IEKTPOHHOTO JTOKYMEHTA.
JlaHHBII IEpEeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0yyJaroumxcs.

CprRTypa OLHCHOYHBIX CPEACTB AJIHA TeKleIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTrreCTalnmum

Kox HaumenoBanue
No | Kontponupyembie
KOHTPOJIHUPYEMO OIOCHOYHOT'O CPCACTBA
11/ pa3iessl (TEMBI) . =
- 1 KOMIIETEHIIUH Texymui [TpomexyTouna
I JTUCHUILINHBI
(unu ee yacTu) KOHTPOJIb s ATTECTALUS
3 cemecmp
Bsenenne. Xumuuecknit OIIK-2 Yemmuwiti onpoc no | Bonpocwt k 3auemy
aHalu3, ero 3HaYCHUE B meme 1 pazoena
HayKe, TeXHUKE, OXpaHe
OKpPY>KaroILlEel Cpeibl.
1 Bune!r 1 00BeKTEI
aHan3a. AHAJINTHL
MeToapl 1 METOIUKH
ananmza. TpeboBaHUs K
Mmetoanke. OCHOBHBIE
CTaJIMU aHAJIH3a.
Mertposiorudeckue OIIK-2 Yemmuwiti onpoc no | Bonpocst k 3auemy
2 OCHOBBI XUMHYECKOTO meme 1 pasoena
aHaM3a.
[TpoGooTtdop u OIIK-2 Yemmuwiii onpoc Bonpocw k 3auemy
3 MPOOOITOATOTOBKA. 1 pasdena
OcHOBHBIE OIIK-2 Yemmuwiti onpoc no | Bonpocwt k 3auemy
3aKOHOMEPHOCTH meme, 1 pazdena
HPOTEKAHUS XUMHIECKHX pelimunzo6as
peaxiuii. OCHOBHBIE konmponvras Nel
4 | TMIBI XUMUYECKHX
peakuuii B
AHAJIMTUYECKON XUMUHU.
Kucnotno-ocHOBHBIE
peaKIMH.
TutpumeTpruyeckue OIIK-2 Yemmuwiti onpoc no | Bonpocwt k 3auemy
METO/bI aHAIU3A. meme 1 paszoena
5 KucnorHno-ocHoBHOE
THTPOBAHHUE petimunzoeas
KoHmpoavhas Ne2
OxucuTenbHo- OIIK-2 Yemmuwiit onpoc no | Bonpocwt k 3auemy
BOCCTaHOBHUTEILHBIE meme 1 pazoena
g | peaxunn
OKHCIUTENBHO- petimunzoeas
BOCCTaHOBHUTEJIbHOE KonmponsHas Ne3
TUTPOBAHUE
Peaknun OIIK-2 Yemmuwii onpoc no | Bonpocwl k 3auemy
7 KOMIUIEKCOOOpa30BaHHUs meme 1 pasoena
KommiekconoMeTpruuecko peiimunzosas
€ TUTPOBAHUE
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KoumponvHas Ned
IIpomecchl ocaxaeHUs U OIIK-2 Yemmuwiti onpoc no | Bonpocwt k 3auemy
8 COOCAXICHHA. meme 1 pazdena
I'paBumeTpuueckuit .
P P pelmunzoeas
METO/]] aHaITh3a
KoHmponvHas Ned
Kunernueckue n OIIK-2 Yemmuwiti onpoc no | Bonpocwt k 3auemy
Q | OMOXMMHYECKHE METOJIbI meme 1 pasoena
4 cemecmp
HHcTpyMeHTATBHBIC OIIK-2 Yemmuwiti onpoc no | Bonpocwt k 3auemy
10 | MeTozbl aHamM3a. meme 2 pazoena
AHaTUTUYECKUN CUTHAI
CHeKTpOCKOIIMYECKUE OIIK-2 Yemmuwiti onpoc no | Bonpocst k 3auemy
METOAbI aHAJIN3a meme 2 pagaeﬂa
MeTtoer aOcopOIIMOHHO
11 | cuekrpockomnuu pelmuneo8as
Metonab! 3MUCCUOHHOMN Koumponvnas Nel,
CIIEKTPOCKOIUH 2
DJIEKTPOXMUMHUYECKHE OIIK-2 Yemmuwiti onpoc no | Bonpocwt k 3auemy
METOAbI aHAJIN3a meme 2 pagaeﬂa
pelmuneo8as
KOHmMpobHas Ne3
Xpomatorpapuueckue OIIK-2 Yemuwi onpoc no | Bonpocwt k 3auemy
METOAbBI aHaJIn3a meme 2 pas)aeﬂa
petumuneo8as
Koumponvras Ned
Macc-crekTpoMeTpHsl. OIIK-2 Yemuwi onpoc no | Bonpocwl k 3auemy
meme 2 pazoena
peumuneo8ast
Koumponvras Ned
Tepmuueckuii ananus. OIIK-2 Yemmuwiti onpoc no | Bonpocwt k 3auemy
Apyrue usiaeckue meme 2 pazoena
15 METO/Ibl aHaJIn3a
Meroas! MackupoBanus, | OIIK-2 Yemuwu onpoc no | Bonpocwl k 3auemy
BBIJICIICHUSI, Pa3/eCHHS 1 meme 2 pazdena
KOHIICHTPUPOBAHUSL.
16 | OcHoBHBIE OOBEKTHI Camocmoamenvra
aHalu3a 5 paboma no
meme
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IToka3aTenu, KpUTEPHHU U LIKAJA OLEHKH C(POPMHUPOBAHHOCTH KOMITETEHIIH

Kon u CooTBeTCTBHE YPOBHEH OCBOEHHSI KOMIIETEHIMHU IJIAHUPYEMbIM
HAHMMEHOBaHUe pe3yjabTaTaM 00yYeHUsi 1 KPUTEPUSIM UX OLleHUBAHUS
KOMIIeTeHIIH NMOPOroBbIN 0a30BbIi NPOABMHYTBII
Onenka
VY 10BIE€TBOPUTEIBHO XopoI10/3a4TeHO OTaMYHO /3a4TEHO
/3a4TeHO
OIIK-2  Cnocoben | 3naem — 3naem — 3naem —
aHAJIN3UPOBATh u | O6mue, HO He CdhopmupoBaHHbIE, HO CdopmupoBanHbIe
UHTEPIPETUPOBATD CTPYKTYPUPOBaHHBIC COJIepIKAIIMe OT/ICIbHbBIC | CHCTEMaTHYECKHE
pe3yJbTaThl 3HAHUS OCHOBHBIX npo0OeIbl 3HAHUS 3HAaHWSI OCHOBHBIX
XUMHYECKHX 3aKOHOB, IPUHIMIIOB B | OCHOBHBIX 3aKOHOB, 3aKOHOB, TIPHHIUIIOB U
IKCIIEPUMEHTOB, TEOPETHYECKUX OCHOB NPUHIIUTIOB U TEOPETHYECKUX OCHOB
HaOIOACHMI U | BaXHEHUIINX TEOPETUYECKHUX OCHOB BaXKHEUIINX
U3MEPEHUN XMMUYECKHX U QU3UKO- | BaXXHEHIIMX XMUMUYECKHUX U (QU3UKO-

XUMHUUYCCKUX METOOOB
HCCIICAOBaHUA COCTaBa
BECUICCTB U MaTCPUAJIOB.

XUMHAYECKHUX U (PU3HKO-
XHMHYECKHX METOJIOB
MCCIIeJOBAaHHS COCTaBa
BELIECTB M MaTEPUAJIOB.

XUMHUYCCKUX METOA0B
HUCCIICAOBaHUs COCTaBa
BECUICCTB U MaTCpUaIOB.

Ymeem —

B uenom ycnemnoe
YCBOEHHE, HO HE
CHCTEeMaTHYECKU
HNpUMEHSIeMOe YMEHHE
HUHTEPIPETHPOBATH
pEe3yJIbTaThl
BBITIOJTHEHHBIX
AHAJIM30B;
UCIIOJIb30BaTh
byH1aMeHTaIbHbIE
(HU3HKO-XMMHUYECKHE
3HAHMSA IS O0BSICHEHUS
HPOLIECCOB, JIEKAIINX B
OCHOBE OTJIEJIEHBIX
METOJI0B aHAJIN3a, JUIs
BBIOOpa METOJIOB U
METOVK aHaN3a U
OINITHMU3AIIMHU €T0
YCIIOBHIA; 00CYX/IaTh
pE3yJIbTaThl aHAIN3A C
HPUBJICYCHHEM
CIIPaBOYHBIX JaHHBIX.

Ymeem —

B nenom ycnemnoe, HoO
coziep Kallue OT/eIbHbIe
npoOenbl yMeHue
HUHTEPIIPETHPOBATH
pe3yIbTaThI
BBITTOJIHEHHBIX
aHaJIN30B,;
UCTIONIb30BATh
(dyHIaMeHTalbHbIC
(U3UKO-XMMHUYECKHE
3HAHMSA U OOBSICHEHUS
MPOLIECCOB, JIEKAIINX B
OCHOBE OTJICJIEHBIX
METOJIOB aHAJIM3a, JUIS
BBIOOpA METOJI0B U
METO/IMK aHAIIN3a 1
ONITUMU3AIHHU €TO
YCIIOBHIA; 00CYKAaTh
pe3ynbTaThl aHAIHN3a C
NpUBJICUCHHEM
CIIPaBOYHBIX JaHHBIX.

Yueem —
HUHTEPIPETHPOBATH
pEe3yJIbTaTh
BBITTOJIHEHHBIX
aHaJIN30B;
HCTIOJIb30BaTh
(byHnaMeHTaIbHbIE
(PMBUKO-XUMHYECKIE
3HaHUS U1 OOBSICHEHUS
HPOLIECCOB, JIEXKAIIUX B
OCHOBE OT/IEJIbHBIX
METOZAOB aHaju3a, 1Jis
BbIOOpa METOIOB U
METOJYK aHaJu3a U
ONTUMU3ALNHU €TO
YCIIOBHI; 00CYXI1aTh
pEe3yJIbTaThl aHAIN3A C
HpUBJICYEHHEM
CIPAaBOYHBIX JAHHBIX.

Braoeem —

B nenom ycneuxnoe, HO
HE CUCTEMAaTHUYECKOE
IIpUMEHEHUE
MPEJICTaBIEHUN O
COBPEMEHHBIX
AHAJTUTUYECKUX
METOJaX UCCIICAOBAHUS
COCTaBa BELIECTB U
MaTepHuasoB;

METOL0JIOTUEN

Braoeem —

B uenom ycnemnoe, HO
coJieprKalliee OTJENIbHbIC
po0ebl MPUMEHEHHE
MPEJICTaBIEHUN O
COBPEMEHHBIX
AHATTUTUYECKUX
METOJIaX MCCIIeT0BaHNUS
COCTaBa BELIECTB U
MaTepHUaioB;

METOI0JIOTHEN

Brnaoeem —

YcnentHoe u
CHCTEMaTHYECKOE
NPUMEHEHNE
MpeJICTaBIEHUN O
COBPEMEHHBIX
AHATMTHYCCKHX
METOJaX HMCCIIEA0BaHUS
coCTaBa BEIIECTB U
MaTepuasoB;

METOJIOJIOTHEH
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IMPOBCPKU pPC3yJIbTATOB
XUMHYCCKOI'O aHaJin3a €
IMMPUBJICUCHUCM
CIIPpaBOYHBIX TAaHHBIX.

MPOBCPKU PC3YJIbTATOB
XUMHYCCKOI'o aHajiusa C
MOPUBJICYCHUCM
CIIPAaBOYHLIX TaHHBIX.

IMPOBCPKU PC3YJILTATOB
XUMHUYCCKOI'o aHajin3a C
IMPUBJICYCHUCM
CIIPpaBOYHLIX TaHHBIX.

TunoBbie KOHTPOJIbHBIC 3aIaHUS U UHbBIC MaTE€pHUuaJbl, He()ﬁX()}II/IMLIe AJIA OHCHKH

3HAHMii, yMEHUI1, HABBIKOB, XaPAKTEPHU3YIOLIHUX ITanbl ((OPMUPOBAHNUS KOMIIETEHIIHI B
nmpouecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrPaMMBbI

BOl'[pOCLI K CAaMOCTOATECJIbHBIM U peﬁTHHFOBLIM KOHTPOJ/IbHBIM paﬁoTaM nmo TeMmam

1. Tema «MeTpoJiorn4ecKkre OCHOBbI AaHAJTMTUYECKON XUMUID)

1.

2
3.
4

o

10.
11.

12.

13.

14.
15.
16.
17.

18.

OOBSACHUTE CMBICI napamMeTpa «TOYHOCTb XUMHUYCCKOI'0 aHaJiu3a».

. yKa)KI/ITC, YEM OT/IMYAKOTCA IMOHATHA «CXOAUMOCTB» U «BOCIIPOU3BOANUMOCTDB).

CucremMarudeckue OHII/I6KI/I, HUX NCTOYHUKMU.

. HpaBI/IHLHOCTb PE3YyJIbTATOB XUMHUYCCKOI'0 aHAJIn3a. Kaxumu crmocodamu MOKHO

IIPOBEPUTH NPABUIBLHOCTh PE3yJIbTaTa aHaIMU3a?

B yeM oTiMumne cucteMaTH4ecKuX OMUOOK OT CITy4aHbIX?

Kaxue BennunHbI XapaKTepU3yIOT BOCIPOU3BOIUMOCTb BEIOOPOUHON COBOKYITHOCTHU
JAHHBIX XUMUYECKOI0 aHaJIn3a?

. HazoBuTe nocTosiHHbIE MapaMeTPbl HOPMAJILHOTO paclpeleeHUs CayyailHon

BEJINYUHBI.

Ha3zoBuTe 0OCHOBHBIE CBOKCTBA KPUBOM HOPMAJIBHOTO pactpeneienus ['aycca.

[aiiTe onpeneneHne NOHIATUAM: JUCIIEPCHS; CTAHAAPTHOE OTKIOHEHHE U OTHOCUTEJIBHOE
CTaH/IapTHOE OTKJIOHEHHE BHIOOPOYHON COBOKYITHOCTH; JOBEPUTENbHASI BEPOSITHOCTH;
JIOBEPUTEIIbHBIN HHTEpBAJ?

Hanummure ypaBHeHue 115 pacdyera JOBEPUTEIbHOIO HHTEPBAJA .

JlaiiTe onpezieneHre NOHATUS «Ipomax». Kakum o6pazom U3 cepun n3MepeHuit
UCKJIIOYAIOT TpyObIe TpoMaxu?

B yewm 3akmioyaercs MeTo1 HAaUMEHBIINX KBaapaToB? Kakum 06pa3oM monydaroT
ypaBHEHHE MPSIMOM I SKCIIEPUMEHTAIbHBIX 3HAUEHUI METOJIOM HaWMEHBIINX
KBaJpaToB?

Jaiite onpenenenne NOHATUAM: MIpeie] OOHAPYKEHNUS, OTKPbIBAEMbIH MUHUMYM,
JIMAIa30H U3MEPSIEMBIX KOHLIEHTPALUM, CEJIEKTUBHOCTD, SKCIIPECCHOCTh aHAIIN3a;
QHATUTUYECKUN CUTHAIT, «UACHTU(UKAITMOHHBINA TTapamMeTp.

[lepeuncnure kpuTepun BbIOOpa METOIa AaHATTU3A.

3Hauarue nudpsl ¥ IpaBUiIa OKPYTICHHS YUCEIN, BEIPAKAIOIMINX PE3yIbTaT aHATH3a.

Enaunauust CU B aHanuse: 0CHOBHbIE, IPOU3BO/IHBIE, BHECUCTEMHBIE (3KBUBAJIEHT, TUTD,
MOJIIpHasi KOHIIEHTpAIlUs SKBUBAJICHTA, MOJSUTBHOCTh M JIP. ).

[TorpemHocTH OTAEABHBIX CTAUI U KOHEYHOTO pe3yiabTara. CyMMUpOBaHuE
MOrPELIHOCTEN.

Mertponoruueckoe obecrieueHue KOHTPOJISl COCTaBa BELIECTB U MAaTEPUAJIOB.
ArtTecTanus U CTaHAAPTU3ALMS METOIUK.

AKKpenuTanus aHaJIUTHYECKUX J1abopaTopHii.

2. Tema «Kucnomno-ocnosensie peakyuu

1.
2.

ChopmynupyiiTe 3aKOH IEHCTBYIOIMNX MacC.
@DakTOpPHI, BIUSAIONINE HA CKOPOCTh XUMHUECKUX PEAKIIHil.
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How

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
23.

24.

25.

26.

27.

TepMoanHaMuuecKkass KOHCTaHTa paBHOBeCHS. DaKTOPBbI, BIUSAIOLIUE HA €€ BEIIUUUHY.
PeanbHas koHcTaHTa paBHOBeCUsI. CBS3b C TEPMOJAMHAMUYECKON KOHCTAHTOM.
daxropsl, BIusolre Ha BennunHy KP.

VYcnoBHas koHCcTaHTa paBHOBeCcHs. CBA3b MEXY YCIOBHOM, peajibHON U
TEPMOJMHAMHYECKON KOHCTaHTaMu paBHOBecus. DaKTOPBI, BIMSIONINE HA BEIUUUHY
K.

AxtuBHOCTh HOHOB. Koo punment akruBHOCTH, CpeqHII KOAPPHUIUEHT aKTUBHOCTH.
@DakTOophl, BIUSIOLINE HA BEIUUYUHY KO3 (PUIIMEeHTa aKTUBHOCTH.

Wonnas cuna pactBopa. Pacyetr moHHOI cHItbI pacTBOpa M KOA(PPHUIIMEHTOB aKTUBHOCTH
noHOB. YpaBHeHus JleOas-Xrokkens u JoBuca.

Jaiite onpeneneHne KOHKYPUPYIOLEH peakUui U IPUBEIUTE IPUMEPDI
KOHKYPHUPYIOIIMX PEaKLUN ISl IPOLECCOB JUCCOLMAIIMN KUCIOTHI UM OCHOBAHHUS
pPaBHOBECHSI B TETEPOI€HHOM CUCTEME; peakIiy 00pa30BaHUS KOMILJIEKCHOTO
COEIMHEHUSI.

KoadduimenT KOHKYpHUPYIOIIeH peakiini U MOJIbHAs 10JI1 MOHA. BeiBeuTe ypaBHEHUE
JUISL pacyeTa MOJIbHOM O aHHOHA CJIa00 MHOTOOCHOBHOM KHCIIOTHI .

Borunicnenue paBHOBECHON KOHIIEHTPALMU MOHA C UCIIOJIb30BAaHUEM MOJIBHOM 10111
win ko3 duiirenTa KOHKypupyrouiei peakuuu. [Ipumepsr.

KoHcTaHTa 1 cTeneHp JUCCOIMAINU AJICKTPOIUTa. 3aKoH pa3zbaBienus OcTBaiba.
CdopmynupyiiTe OCHOBHBIE TOJIOKEHUS TeOpHil Appenuyca, JIbtouca u Y canoBuua,
HA30BUTE UX OCHOBHBIE HEJJOCTATKH.

[aiite onpeneneHne KUCIOTHl U OCHOBAHUS C TOYKH 3PEHHS IPOTOJIUTUYECKON TEOPUH
bpencrena-Jloypu. I[IpuBennre npumMepsl HEUTPAIBbHBIX U 3aPSKEHHBIX KUCIIOT U
OCHOBAaHMH.

Uro Takoe conpsKeHHasi KUCIOTHO-OCHOBHAsI porosiutudeckas napa? Ilpusenure
IPUMEPBHL.

Kakue BemecTBa Ha3biBaroTcst ampunpoTHbiMu? Kakne paBHOBeCHsT HAOIIOIAIOTCS B
pactBopax am¢ponutoB? [IpuBenure npumepsl.

@DakTOpbI, BIUSIOMINE HAa CHITY TPOTOJIUTOB. BHyTpeHHNE 1 BHEITHIE (DaKTOPHI.
[Tpumepsr.

JaiiTe onpenenenrne NpOTOreHHBIX, MPOTOQUIbHBIX, aM(UITPOTHBIX U allPOTOHHBIX
pactBoputenei. [Ipuenure npumepsl.

[TpuBenuTe NpUMepHl U HAMUILUTE YpaBHEHUs peaklUii B3aUMOJECHCTBUS KUCIIOT U
OCHOBaHUHU C aM(pUIIPOTHBIMU PACTBOPUTEIIIMH.

KakoBa posb pacTBOpUTENS B MPOSIBICHUH KMUCIOTHBIX WM OCHOBHBIX CBOMCTB
npotonuToB? B yem 3akiovaercs nuddepeHnupyolee 1 HUBEIUpYollee AeHCTBIe
pactBopuTteneit? [IpuBenure npuMepsl.

Kakas peakuuns HazbiBaeTcs apronporoinn3oM? Ilpusenure npumepst. Uto Takoe
KOHCTaHTa aBTOIPOTOJIM3a?

Yro Takoe noHsl 1MOHUSA U nuata? [Ipuseaure npumepsl

Honnoe npousseneHue Bopl. @akTopsl, BAUSIOLINE Ha BeTUUUHY Kpzo.

Yro Takoe BOAOPOIHBINA U THAPOKCUIIBHBIN NToKa3zaTenn? Kak OHU CBSA3aHbI MEXKIY
co0oit?

Yro ABnsSeTCAS MEPOM KUCIOTHOCTH (OCHOBHOCTH) HEBOJAHBIX pacTBopoB? Ilouemy oaHO
U TO e 3HaueHue pH B cpene pa3HBIX pacTBOpPHUTENEH MOXKET COOTBETCTBOBATH MO0
KUCIIOH, 1100 1IeoyHoi Wiu HeHTpainbHoil cpene? [laiite onpenenenue, kakue
pPacTBOPBI CYMTAIOTCS KUCIBIMHU, IIETOUHBIMH, HEHTPaIbHBIMU.

JlaiiTe onpeneneHne KOHCTaHThl KUCIIOTHOCTH, KOHCTAHTBl OCHOBHOCTH, [IpuBeaute
MPUMEPBHL.

BriBenuTe ypaBHEHME, yCTaHABIUBAIOLIEE CBSI3b MEX/y KOHCTAHTaMU KUCIOTHOCTU U
OCHOBHOCTH JUJISl CONPSIKEHHON TPOTOJIMTUYECKOM IapHI.

Kakue pacTBopsl Ha3biBatoTCs OypepHbIMU?
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28.
29.
30.
31.

32.
33.

34.

35.
36.

OO0BscHuTEe MexaHu3M OydepHOro AeHCTBHUS Ha KOHKPETHOM IpUMeEpeE.

bydepnas emxocts. DakTophl, BIUSIONME HA BETUIUHY OyPEepHON EMKOCTH.
BreiBenute popmyny s pacaera pH 6ydeproro pactsopa.

BreiBenute dhopmyny mis pacdera pH pactBopa cimaboii KHCIIOTHI (€1a00r0 OCHOBAHUS)
JUTSE ciydaeB, koraa a<5 %, oa>5 %.

Briseaure popmyny ans pacuera pH B pacTBope cepHON KHCIOTHI.

BriBenute Gpopmyiny mis pacuera pH B pactBope amponuta. [Ipuenute npumepsl
MPOTOJIUTOB ¢ aM()OTEPHBIMH CBONCTBAMHU.

B kakux cimyyasx npu pacuere pH pacTBOpOB KMCIIOT U OCHOBaHUI MOKHO NPeHEOpEUb
ABTOMPOTOJIN3OM PACTBOPUTEIIA, U B KAKUX CIIydasx HEY4eT ITOro Mpoliecca MpuBeaeT
K Cepbe3HBIM OIMOKam?

VYpaBHeHUE 3IEKTpOHEUTpaIbHOCTH. [IpruMepsl.

YpaBHeHue MaTepuanbHoro 6ananca. [Ipumeps.

3. Tema «Kucnomno-ocnoenoe mumposanue

1.

no

10.

11.

12.

13.

14.

15.

16.

17.

HazoBure 0CHOBHBIE METPOJIOTUUECKUE XAPAKTEPUCTUKU TUTPUMETPUUECKOTO METO0j1a
aHayM3a (ManazoH OMpeeNsieMbIX KOHIIEHTPAIMi, MOrPEeUIHOCTH, HUKHIOI TPAHUILY
OTpeIesieMbIX COACPKaHUM )

HazoBuTe OCHOBHBIE JOCTOMHCTBA U HEAOCTATKU TUTPUMETPUUECKOTO METO/1a aHAIIM3A.
[lepeuncnure  OCHOBHblE  TpeOOBaHUS, MpPEAbSBISIEMblE K  peakuusiM B
TUTPUMETPUIECKOM METO/IE.

JaiiTe ornpeneneHre OCHOBHBIM CIIOCOOaM THUTPOBaHMs (MIpsiMOE, 00paTHOE, 10 METOTY
3aMEIICHHS ).

Uro Takoe mepBHYHBIE CTaHgapTHele BemectBa? Kakue TpeOoBaHusS K HHM
PEIbABISIOTCS?

HazoBure ocHOBHBIE CITOCOOBI IPUTOTOBJIEHHS CTAHJAPTHBIX PACTBOPOB.

Kakue pacTBOpsl Ha3bIBalOTCS BTOPUYHBIMU CTaHIapTHeIMU? Kakum o6pazom
YCTaHABJIMBAIOT UX TOYHYIO KOHIIEHTPALUIO?

HazoBuTe ocHOBHBIE paboune pacTBOpa B KHUCIOTHO-OCHOBHOM THUTPOBAaHUU. Y Ka)XKUTE
BEIIECTBAa, O KOTOPHIM IPOBOAST CTaHAAPTH3ALMIO0 3THUX pacTBOpoB. Hamummre
YPaBHEHHUs pEaKLuil.

Jaiite ompeneneHre TUTPOBAaHUS IO CHOCOOY NUIETHUPOBAHUS U IO CHOCOOY
OTJIEIbHBIX HaBECOK.

Jaiite ompezneneHue CieAyKOIIMM MOHITHSIM: TUTP pPAacTBOpa; TUTP pacTBOpa IO
OTpesieNsIeMOMY  BEIIECTBY; OSKBHBAJICHT BeLIECTBA; (DAKTOp SKBHMBAJIEHTHOCTH;
MoOJIIpHas KOHLEHTpalus SKBUBaJeHTa; MaccoBas jaoins. IlpusBenurte Qopmynsl,
CBSA3BIBAIOIINE 3TU MOHSITHS.

N3noxuTe OCHOBHBIE MOJIOKEHHUSI HOHHOW TEOPUHU KUCIOTHO-OCHOBHBIX MH/IUKATOPOB U
€€ OCHOBHBIE HEJIOCTATKHU.

OcHOBHBIE MOJIOKEHUSI XPOMO(DOPHON TEOPUU HMHAMKATOPOB U OCHOBHBIE HEJOCTAaTKU
JTOU TEOPHH.

OcCHOBHBIE TOJI0KEHUSI HOHHO-XpoModopHoit Teopun. Tayromepuszanus. Jucconnanms
nHaukaTopa. Kaxyimascs KoHcTaHTa KUCJIIOTHO-OCHOBHOTO MHIMKATOPA.

Jaiite onpenenenne MHTEpBaia rnepexoaa OKpacku KHUCIOTHO-OCHOBHOI'O MHAMKATOPA,
pT.

Uro Ttakoe xpomodopbi? Aykcoxpombl? [lokakute 5TH TPyNmbl B XUMHYECKUX
dopmynax penondranenHa, METHIOpaHKa, apa-HUTPOPEHoIa.

Hanummre cTpykTypHble (GopMyibl 00eux TayToOMepHbIX (opMm ¢eHondTanensa,
METHUJIOpaHKa, mapa-HUTPOPEeHONa U OOBSICHUTE MEXaHU3M HM3MEHEHHsI OKPAaCKU ITHX
UHUKATOPOB.

CBsa3p MHTEpBaNa IepexoJa OKPACKHM KHCIOTHO-OCHOBHOIO WHAMKATOpa M €ro
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18.

19.

20.

21.

22.

23.

24.

25.
26.
27.

28.

29.

30.

Ka)XyILIEWCs KOHCTaHTHI.
Kakue ¢dakTopbl BIMSIOT Ha WHTEpBAT IEepEXoJia OKPACKH KHCIOTHO-OCHOBHBIX

WHIUKATOPOB?
HazoButre OCHOBHBIE TpeOOBaHHS, MPEHBSIBIIEMbIE K  KHCIOTHO-OCHOBHBIM
WHIUKATOPaM.
Ha3oBuTe OCHOBHBIE TpPYIIBI KHUCIOTHO-OCHOBHBIX HWHAMKATOPOB, VKAKHUTE HX
XpOMO(OpBHI.

Kak MeHsiercs BenuuMHA CKayka HAa KPUBOW TUTPOBAHMS OT: a) KOHIIEHTPALUHU
pacTBOpOB; 0) KOHCTAHTHI AMCCOLMAIMM KUCJIOT WJIM OCHOBAHHIA;, B) TeMIIEpaTyphl?
OTBETHI MOTUBUPYHITE.

KakoBbl ipeienbHbIE 3HaUEHHsI KOHLIEHTPALMi TUTPYEMBIX BEIIECTB, & TAKKE KOHCTAHT
KHCJIOT U OCHOBAHUH, IPU KOTOPBIX HA KPUBOM TUTPOBAaHUs HAOIIO1aeTCsl CKayoK?

IIpy kakoM yCIOBHUM BO3MOYKHO pa3/ielbHOE TUTPOBAHUE CMECH KHUCIOT (WiIn
MHOI'OOCHOBHBIX KHCJIOT M MHOTOKHCIOTHBIX OCHOBaHUHM) mo cTyneHsam? Otser
MOTUBHpPYWTE.

Kak wmoxxHO ortuTpoBath (ochopHyr KHCIOTY 1O TpeThel crynenu? HazoBwute
OCHOBHBIE IPUEMBl TUTPOBAHHUS OYEHb ClaObIX KHUCIOT U ocHoBaHuil. IlpuBenure
IIPUMEPBHL.

Kak onpenenauts npu COBMECTHOM ITPUCYTCTBUU KapOOHAT- U TMIPpOKapOOHAT-UOHBI?
Kak onpenenauTts npu COBMECTHOM MPUCYTCTBUU KapOOHAT- U THIPOKCHI-MOHBI?
Ha3zoBure OCHOBHBIE THUNBI HMHAMKATOPHBIX OIIMOOK B  KHCIOTHO-OCHOBHOM
tuTpoBaHuu. Kak onpenensercs 3Hak nuHAUKaTopHOU omnOku? IlpuBeaure npumepsl.
Paccunraiite BennuMHY cKauka Ha KpUBOM TUTpOBaHUS ci1a00i (CHJIBHOM) KHUCIOTBI
CHWJIBHBIM OCHOBaHHEM; C1aboro (CHJIbHOIO) OCHOBAHUS CHUJIBHOH  KHCIOTOM.
OOBsCHUTE TPUHINII ITOI00PA UHAUKATOPOB.

MoOXHO JM B KayecTBE TUTPAHTOB MHCIOJb30BaTh cjalOble KHUCIOTHI M OCHOBAHUSA?
[Touemy?

Jlia Kakux nened NpuMeHseTcs METOJ KUCIOTHO-OCHOBHOIO TUTpoBaHus? Ilpusenure
IPUMEPBHL.

4. Tema «OKkucaumenvHo-60CCHAHOBUMENbHOE mumpoeanue»

1.

N

oA~

10.
11.
12.
13.

CrangaptHbIi U GopMaIbHBIA OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN NoTeHIMal. Kakas
CBSI3b MEXKIY HUMU?

VY CTpoCTBO rajlbBaHUYECKOIO 3JIEMEHTA, IIPUMEPHI.

Kaknum 06pa3om 1o BenTuurnHe CTaHAAPTHBIX WK (OPMATIBHBIX TOTEHIMAIOB MOKHO
CYIUTh O HAIIPABJIEHUU PEIOKC-peaKun’?

Hanummre ypaBHenue HepHcTa M MOSICHUTE CMBICIT BXOJAIIMX B HETO BEJINYMH.
BiistHue MOHHOM CHJIBI HAa BEJIMYUHY 3JIEKTPOJAHOIO IMOTEHINANA.

BiusiHue KOHKYpUpYIOLIEH peakiMu KOMILIEKCOOOpa30BaHUs C y4aCTHEM OKUCIEHHON
(BoccTaHOBIIEHHOM) (hOPMBI Ha BETUYHUHY 3JIEKTPOJHOTO IMOTEHIIHANIA.

BausiHue koHKypupyrolei peakiuu 00pa3oBaHUsl MaJOPACTBOPUMBIX COETUHEHUH C
y4acTUEM OKHCIEHHOU (BOCCTaHOBJIEHHOM) (POPMBI Ha BEJIMYUHY AJIEKTPOJIHOTO
NOTEHLIMANA.

Bnusanaue pH Ha Benmu4unHy 371€KTPOJIHOIO MOTEHIMANA.

BriBenute Gopmyity i pacyeTa KOHCTaHTBI PaBHOBECHSI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHOMN pPEaKIUU.

Kak MOHO N3MEHUTH HalPaBJIEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakuun?
@DakTophbl, BIUSIOUINE Ha BEJIMUNHY CKauKa Ha KPUBOM TUTPOBAHUSL.

ITpuBenuTe npUMepsl IPUEMOB YBEIIMUEHHS CKauKa TUHTPOBAHMSL.

B kakux ciaydasx KpuBas CHMMETPUYHA, a B KAKMX aCUMMETPUYHA OTHOCUTEIHHO
TOYKH dKBUBAJIEHTHOCTH?

17



14.
15.
16.
17.
18.

19.

20.

21.

22.
23.

24,
25.

WNunukaropsl penokc-tutpoBanus. Kiiaccuduxanus, TpeGoBaHus K HHAUKATOpPAM,
IPUMEPBI.

WMHTepBan nepexona OKpacku peloKC-UHIUKATOpOB, pT.

Beruucnenue ommboK pejoKc-TUTPOBAHUS.

Jaiite onpenesnenne cieayomuM NOHITHIM: MHIyLIUPOBaHHAs! OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHAS pPEaKLysl; AKTOP: HHAYKTOP; aKLENTop.

Kakum o6pa3zom onpenensiercs (hakTop IKBUBAICHTHOCTH U MOJISIpHAs Macca
9KBMBAJIEHTA JUIs BEIIECTB, BCTYMAIOIUX B PEAKLIUU OKUCIEHUA-BOCCTAHOBIICHUA?
Pacuer penokc-noreHnyana B TOUKE 3KBUBAJIEHTHOCTH JUIsl OKUCIUTENBHO-
BOCCTAHOBHUTENbHBIX PEAKIIUiA, B TOM YHCIIE TPOTEKAIONINX ¢ ydacTHeM HoHoB H30",
OH" u np.

Hanummre ypaBHeHUs peakLui, IPOTEKAIOIIUX B pacTBOpax Iu(eHUIaMIHa IIPU €ro
MCIIOJIb30BaHUU B KAUECTBE PENOKC-UHINKATOPA.

[TepmaHranaromeTpusi; ypaBHEHUs, JI€Kalllie B OCHOBE UCIIOJIb30BAaHUS IIE€PMaHIaHaTa
Kaius B KayecTBe okucautens. [Ipuunnsl n3menenus tutpa pactsopa KMnOg.
[Ipumenenue metona. [Ipumepsi.

[TpurotoBneHue, Xxpanenue u crangaprusamnus pacteopa KMnO,.

Nonometpus. [Ipurotoienue, XpaHeHHe U CTaHAApTU3ALMS PaOOYMX PACTBOPOB.
[TpryrHbBI U3MEHEHUS TUTPA PACTBOPA THOCYIb(aTa HATpus BO BpeMeHu. [Ipumenenue
METO/Aa, IPUMEPHI.

WNuaukaTop B METOJIE HOAOMETPUU, OCOOEHHOCTH €T0 IPUMEHEHUS.
Juxpomaromerpus. Y paBHeHHe, Jexallee B OCHoBe MeToja. [Ipurorosnenue
pabouyero pactBopa, MHAUKATOPbI. [IpuMenenue meroaa.

5. Tema «Ocadumenvhoe u KOMRNjieKconomempuuecKkoe mumpoeanue. Fpaeumempu}l»

1.

ook w

o N

10.
11.

12.

13.

14.
15.

16.
17.
18.

IIpousBeneHne pacTBOPUMOCTHU. Y CIOBHOE, PEAIBHOE U TEPMOJIMHAMHYECKOE
IIPOU3BENICHNE PACTBOPUMOCTH. Y CIIOBUS UX NIPUMEHEHHUSI UIsl pacueToB. B3anMocBs3b.
PactBopuMOCTh MasiopacTBOPUMBIX coelnHEHUM. CBs3b pACTBOPUMOCTH C
IIPOU3BEICEHUEM PACTBOPUMOCTH.

Bimstnue pH Ha pacTBOpHMMOCTE MAJIOPACTBOPUMOI'O COEANHEHUS.

BinsHre 0OHOMMEHHOTO MOHA HAa PACTBOPUMOCTH MAJIOPACTBOPUMOIO COCAUHEHUS
BiistHue MOHHOM CHIIBI PaCTBOPA HA PACTBOPUMOCTH MAJIOPACTBOPUMOIO COECUHEHUS
BnusiHue KOHKYpUPYIOLIIUX peakuil Ha paCTBOPUMOCTb MaJIOPACTBOPUMOIO
COCIMHEHMUS.

Chopmynupyiite ycinoBus 00pa3oBaHUs U PACTBOPEHUSI OCAIKOB.

Bimmstnue Temneparypsl Ha paCTBOPUMOCTb MaJIOPaCTBOPUMOTO COETMHEHMS.
Cdopmynupyiite ycinoBus npeBpalieHns MEHee paCTBOPUMOI0 COeIMHEHHs B Ooee
pacTBOpPUMOE.

BnusiHue npuposl pacTBOPUTENS HA pACTBOPUMOCTD MaJIOPaCTBOPUMOIO COEINHEHUSI.
®ukcupoBaHHEe KOHEYHON TOUYKM TUTPOBAHUsA 110 MeTOoy Mopa. Y ciioBus NpUMEHEHUS
UHJUKATOpa, ONpeAeIIieMble BEIECTBA.

N3noxwure cymHocth MmerToaa @osbrapaa . YKaxuTe yCIOBHUS IPUMEHEHUS METO/IA,
HA30BUTE ONPEACIIAEMBbI HOHBI.

N306pa3ute cTpoeHne MULIEIUIBI M TPAHYJIbl Ha IPUMeEpe KaKOro-11u00 KOHKPETHOTO
COCIMHECHUS.

Mexanusm obpazoBanus ocaakoB. [Ipasuna [lannera-®asHca-I"ana.

[TpumeHeHue aicOpOLIMOHHBIX MHIUKATOPOB JJIsi PUKCUPOBAHUS KOHEYHOM TOUKU
TUTPOBAHUS.

be3binankaTopHbie MeTO/1bI (PUKCUPOBAHUS KOHEYHOM TOUKU TUTPOBAHUSI.

PacueT kpuBO# OCaIUTETBHOIO TUTPOBAHUSI.

@DakTOpBl, BAUSAIOLIUE HA CKAYOK TUTPOBAHMSL.
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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.
46.

B kakux cinyyasx KpuBasi 0CauTEIbLHOTO TUTPOBAHUS OKA3bIBAETCS CHMMETPUYHOM, a B
KAKUX CIIy4asiX aCHMMETPUYHON OTHOCUTEIBHO TOYKH SKBUBAJIECHTHOCTH?

JlaiiTe onpenesnenne cleayomyuM NOHITHIM: KOMIUIEKCHOE COEIMHEHUE; XEllaT;
BHYTPUKOMIUIEKCHOE coelnHeHne; OTHOPOIHONIMIaHIHbIN U pa3HOPOAHOIUTAHIHBIN
KOMIUIEKC; MOJIMSIEPHBIN U MOHOSAEPHBIA KOMIUIEKC; IEHTaTHOCTD JIMTAaHAa;
KOOPJAUHALIMOHHOE YHCIIO.

KakoBa npuposa XMMHUYECKHX CBSI3€H B KOMIUIEKCHBIX COEAMHEHUSAX ?

KoHcTaHTBI yCTOMYNMBOCTH U HECTOMKOCTH KOMILUIEKCHBIX COeIMHEHUI: 0011IH1e;
CTyIIEHYAaThle; TEPMOIMHAMUYECKHUE, pEANIbHBIE, YCIOBHBIE. CBSI3b MEX/1Y HUMH.
@DakTOphI, BAUSAIOIINE HA YCTOWYUBOCTh KOMIUIEKCHBIX COETMHEHMI.

Cpennee nUraniHoOe YUCIO, CTETIEHb 00pa30BaHUs KOMILIEKCA.

[IpuBeauTe npuMeEpPHI UCIIOIB30BAHNS KOMIUIEKCHBIX COEIMHEHUH 111 MAaCKUPOBAHUS
MEMIAIOIIMX HOHOB B KAYECTBEHHOM aHAJIN3€ U TUTPUMETPUUECKOM METOJIE
KOJIMYECTBEHHOTO aHAJIM3a.

[TpuBenuTe NpUMeEpHI UCIIOIB30BaHUS KOMIUIEKCHBIX COEIMHEHUN AJIs ONIPEIETICHUS
3JIEMEHTOB.

Hanmmure xumuyeckre GopmMysisl BRKHEHIIINX KOMIUIEKCOHOB.

KakoBsl ocoOenHocTH B3aumoaecTus D/ TA ¢ nvoHamMu MeTallioB?

KakoBa nearatnocts DTA?

KakoBa cBsA3b MeX Ay peanbHOU, YCIIOBHOM U peaibHOM KOHCTAaHTaMU YCTOMYHMBOCTH
TPUJIOHATOB METAJIJIOB?

Kakum 006pa3oM paccunTbiBaeTCsl MOJsipHas Macca kBuBaneHTa DJJTA?

BriBenute Gopmyity Ui pacyeTa MOJIBHOM JI0JIM HOHA Y4 YCIIOBUSAX
MIPOTOHUPOBAHUSI.

BriBenute popmyiy i pacyeTa MOJIBHOH JTOJIM METAIJIa B YCJIOBHUAX MPOTEKAHUS
KOHKYPUPYIOIIEH peaKIMi KOMILIEKCOOOPa30BaHMUS.

Pacuer kprBOM KOMINIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

@DakTOphl, BAUAIOIINE HA BEJINYMHY CKaYKa Ha KPUBOU KOMILIEKCOHOMETPUYECKOTO
TUTPOBAHUA.

MeTanioxpoMHble HHANKATOPBL. MeXaHu3M UX JIeHCTBUS, TpeOOBaHUS K UHIMKATOPAM.
[IpuBenuTe MpuUMeEPHl METAJUIOXPOMHBIX HWHIUKATOPOB.

Kak M0>XHO MOBBICUTH CEIEKTUBHOCTh KOMILLIEKCOHOMETPUYECKOTO TUTPOBAHHUS?
[IpuroroBnenue u cranaapTusaius padbounx pactsopos IJTA.

OOBsCHUTE CYIIHOCTH MPSIMOT0, 00PaTHOTO U BBITECHUTEIBHOTO
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHus. [IpuBenuTe npuMepsl IpUMEHEHUs
OCHOBHBIX TPUEMOB TUTPOBAHHUS /17151 ONIPE/IETICHUSI KATHOHOB U aHUOHOB.
TpebGoBanus k BecoBol hopme 1 popMe OCaKICHHUS.

VYcnoBUs Moyd4eHus KPUCTAIIMYECKUX U aMOP(HBIX OCAIKOB.

[TonsiTie 06 OTHOCUTEILHOM MEPECHILIEHUH U €r0 BIUSHUHN HA MTPOLECC MOTYUSHUS
OCaJIKOB.

[TpoMbiBaHME OCaKOB. Y paBHEHHE MPOMBIBHOM XUAKOCTU. TpeboBaHUs K TPOMBIBHBIM
KUJKOCTSIM.

Pacuer konuuectBa ocagutens. TpeGoBaHUs K OCATUTENSM.

[IpuunHbI 3arps3HEHUST OCAJIKOB.

6. Tema «Cnekmpockonuueckue memoovl ananuzda. A6copoyuonnas cneKmpocKonus

1.

2.

BzaumopeicTBue BemiecTBa € AJEKTPOMArHUTHBIM HM3JIydEHUEM B BUAMMOU U YO
00J1aCTAX CIEKTpa.

[losicHuTe 3HaYeHWE CHEAYIOLIUX TMOHATUNA: DHEPreTUYECKUE YPOBHH, OCHOBHOE
(HOpMaJIbHOE) COCTOSTHHE, BO30YKIEHHOE COCTOSIHHE, TIOTJIONIEHHEe, HCITyCKaHue,
¢$bOoTOH, ATMHA BOJHBI, YACTOTA, BOJTHOBOE YHCIIO, CIIEKTPAIbHAS TUHUS, HHTEHCUBHOCTD
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10.
11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

25.

26.

27.

CIEKTPAJIbHOMN JIMHUHU, 3aCEJICHHOCTh SHEPTreTUUYECKUX YPOBHEH, CIEKTpP MOTJIOMICHHUS,
CHEKTpP UCITyCKaHHUSI.

OO0BsicHUTE TPOUCXOXKICHUE CIEKTPOB MCIYCKaHUs (IMUCCHOHHBIE) M TOTJIOIICHUS
(aOcopO1HOHHBIE) aTOMOB, MOJIEKYJI, HOHOB, SIIep C MO3ULUN KBAHTOBOU TEOPHUH.
Kakue Tumpl mepexomoB B MOJIEKYJE  BBI3BIBAIOTCA  IOIJIOLICHUEM )
yIIbTpaduosaeToBOr0, 6) BUIUMOTO, B) HHOPAKPACHOTO U3ITYICHUS ?

Kakue u3 yka3zaHHBIX YacCTHUI[ UMEIOT B CIIEKTPE JIMHUHU, & KAKUE TOJIOCHI: K*, Na, CO,
Ar, N, Ba(OH)z, MnO,4 ,CH3 ?

OCHOBHOH 3aKOH IOIJIOIIEHHS 3JIEKTPOMAarHUTHOTO M3JlydeHus. EquHuIbI n3MepeHus
Kod(uImenHTa noraomeHus.

OU3NYECKUI CMBICII MOJIIPHOTO KO3()PHUIIMEHTa TOTJIONICHHUS.

Kakumy BenmuuMHAMM XapaKTEepHU3YyIOTCA TMOJIOCHl IOTJIOIIEHHUS B MOJEKYJISIPHBIX
abcopOunoHHbIX criekTpax? Kakas pasHuIla MeXIy UCTHHHBIM U CPETHUM MOJISIPHBIM
KO3 PHUITMEHTOM MOTJIOIICHUS?

HasoBure oOCHOBHBICE TpPUYWHBI OTKJIOHCHHS OT 3akoHa byrepa-JlamOepra-bepa B
CHEKTPO(HOTOMETPHUUECKOM METOIE aHAJIN3A.

CrieKTp NOTJIOIEHHS U OCHOBHBIE (DOPMBI €0 MPECTABICHUS.

byner nu HaGmromatbes UIsl KaXXKAOTO U3 MPHUBEICHHBIX HUXKE PACTBOPOB OTKIOHEHHE
oT 3aKOHa byrepa-JlamGepra-bepa 51 Kakoe:
OTpUIIATENIbHOE,  MOJOXHUTENbHOEe?  pacTBOp  cinaboil  KHUCIOTHI,  MOIJIOIIAET
HeaucconuupoBanHas Qopma; pactBop akBakomiuiekca M(H20),, Haxoxsmierocs B
paBHOBECHHU ¢ KOMIUIEKCOM ML, morjomaeT akBakOMILIEKC.

[Ippu kakux JOIWHAX  BOJH  CIAEAYEeT M3MEPATh  ONTHUYECKYI0  IUIOTHOCTH
pacTBOpoB mpu  (HOTOMETPUYECKOM  aHallu3€ CMECH  BEIIeCTB, €CIM  HX
CIEKTpPBI NOTJIONICHHSI HaKJIaJbIBAlOTCS JpYT Ha Apyra?

Jaiite ompeneneHue ONTHYECKON IMJIOTHOCTH, MOTJIOIICHUS, MPOMYCKAaHUA. YKaKUTE
B3aUMOCBSI3b MEXKIY STUMHU BETUIMHAMHU.

Kak wu3MeHHTCS oONTHYECKas IUIOTHOCTh U TPOMYCKaHHE pPACTBOpA, €CIU €ro
KOHLEHTpalUsl yMEHbIIUTCS B 2 pa3za?

YKakuTe 1uanazoH AJUH BOJIH BUAUMOMN 00JIaCTH CIIEKTpA.

[Tepeuncnure OCHOBHBIE CITOCOOBI MOHOXPOMATH3ALUHU U3ITYUECHHUS.

Kakue ycTpoiicTBa MOTYT CIyXHUTb AECTEKTOPaMH U3Iy4eHHs B BUAMMOUW U YD
obnactsx?

KakoB mpuHmmMn mnoadopa CBETOQMIBTPOB TMpPH MPOBEIECHUU (POTOMETPUUECKHIX
U3MEpeHUit?

Cxema ®OKa.

OCHOBHBIE OTINYHS CIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOJIOPUMETPOB.

OcHOBHBIE THITBI KPUBBIX (POTOMETPUYECKOTO TUTPOBAHUS.

Kakum 00pazoM MOXHO OmpelensiTh KOHLUEHTPALMIO ABYX WU OoJjiee OKpallleHHBIX
COEIMHEHUH MPHU UX COBMECTHOM MPUCYTCTBUU?

MeTtoibl onpeienieHus] CTEXMOMETPUYECKUX COOTHOLIEHUH B MOJIEKYJIaX KOMITJIEKCHBIX
COCIMHEHU.

Ornpenenenue KOHCTaHT YCTOMYMBOCTH KOMIUIEKCHBIX COCIMHEHMI
CHEKTPO(POTOMETPUIECKUM METOAOM.
Ornpenenenne KOHCTaHT KHCJIIOTHOCTH (ocHOBHOCTH) peareHToB

CHEKTPO(HOTOMETPHUIECKUM METOJIOM.

Ha omgaom pucynke B  koopauHatax  A-A  u300pa3uTe  MPOM3BOJBHBIN
CHEKTp TIOMJIOMIEHUS  (OTOMETPUPYEMOTO  pacTBopa (MMEeT OJHY TOJOoCY
MOTJIOUICHUS]) U CIIEKTP MOTJIOIIEHUS CBETOQMIbTPa, HEOOXOAUMOTrO Ul aHaIN3a ATOr0
pacTBopa.

Kakue 3akoHBI JIeKaT B OCHOBE CHEKTPOPOTOMETPUUYECKOTO OIPEICICHHUS KOHCTAHT
XUMUYECKUX PaBHOBECUI?
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28.

29.

30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

OnTuyeckast TIOTHOCTh pacTtBopa Kodemna (M = 212,1), comepxkamero 1,000 mr
npotoHupoBanHoOM Gopmbl kodhenna B 100,0 mi, paBra 0,510 npu jymmHe BoJHBI 272 HM
( I =1,0 cm). HaBecky pactBopumoro kode 2,500 r pactBopwiu B 500,0 Mit BOIBI.
AmukBoty 25,00 M1 OCBEeTIWIM CTaHIApTHBIMH NpueMaMu U jo6aBuB 0,1 M H,SOy,
pazbasuwiu 1o 500,0 mi. OnTuueckas IIIOTHOCTh 3TOI'O PacTBOpa B TEX XK€ YCIOBMSIX
paBHa 0,415. Paccumraiite MOMSpHBIA KOA(P(GUIMEHT TOTJIOmEeHus KodhernHa U ero
conepkanue (I/kr) B Kode.

Mousipabiii K03 GUIMEHT TOTJIOMEHNs KoMILIekca Be ¢ anerunarneronoM npu 295 oM
paBeH 3,16.10* m.momp™ em™ . Kakoe MUHHMaIbHOE conepxanue Be (% macc.) MoxxHO
onpeaenuts u3 HaBecku 1,0000 r, pactBopennoi B 100,0 Mu, npu u3MepeHUuU
OINTHYECKON IUIOTHOCTH Ha crnekTpodoromerpe mpu [1=10,0 cm. MuHumanbpHOE
3HaYEHHE ONTUYECKOW IJIOTHOCTH, KOTOPOE MOXKHO H3MEpPUTh C HEOOXOAUMOMN
TOYHOCTBI0, cunTath paBHbM 0,010. M.m.(Be)=9,01.

Onrtuueckass mioTHocTh 0,15 M mumkpara Hatpus B 1M NaOH, oOycnosiennas
NOIJIOUIEHUEM NUKpaT-uoHa (MMKPUHOBAsi KMcIo0Ta He noriouiaer) pasHa 0,419. B tex
K€ yCJIOBHUAX onTuyeckas mioTHOcTh 0,30 M pacTBopa MUKpPUHOBOM KHCJIOTHI paBHA
0,531.PaccunTaiiTe KOHCTaHTY KMCJIOTHOCTU MTUKPUHOBOM KUCIIOTHI.

Ha yeM ocHOBaHa nieHTU(UKALINS BEIIECTB CIEKTPaIbHBIMUA METOIaMU?

Cxema UK-cnekrpodoromerpa. OCHOBHBIE OTJIMYHS OT CIEKTPO(YOTOMETPOB B
suaumon u MK-o0nacrax.

Bsanmopneiicteue BemectBa ¢ HMK-uznydyenuem. BanentHeie u aedopmanmoHHBIC
KoJie0aHusl.

Konebanus, aktuBabie B K-criekTpe.

[TonsTe O AUMOIBHOM MOMEHTE OTIEIbHBIX XHUMHUYECKHUX CBSI3€d M AUIOIHHOM
MOMEHTE MOJIeKyJl. M3MeHeHne AUMoIbHOr0O MOMEHTA MOJIEKYJ 3a CUET BAJICHTHBIX U
nehopMalMOHHBIX KOJIeOaHUN aTOMOB.

OcHosnble Tunbl getekTropoB UK-n3nyuenus. Mcrounnku UK-uznyuenus.

Kakoii mapameTp cBsi3aH ¢ KOHIIeHTpamuen BemiectBa B meroae MK-cnekrpockonuu?
Kakum o6pa3om ero onpenenstor?

[Tpuuunbl oTKIOHEHUS OT 3akoHa byrepa-JlamOepra-bepa mnpu B3aumonelcTBUU
BEIL[ECTB ¢ UK-n3nyyenuem.

Crioco6b! MoAroToBKY NMpobd k aHanusy B Metojae MK-cnekrpockonuu.

[Mpunnun meroga AAC. Cxema aToMHO-a0COPOIIMIOHHOTO CIIEKTPOMETpA.

OcHOBHbIE UCTOUHUKH U3TyueHus B metoje AAC.

Artomuzatopel B Merone AAC. [lpoueccel, mporekamomue B aTOMHU3ATOpA.
[Tpenmy1iecTBa ANEKTPOTEPMUYECKON aTOMU3ALUH TIEPE IIJIAMEHHOM.

OcHoBHble UCTOYHMKY TorpentHocTeil B Metoae AAC u criocoObsl 60pbObI C HUMH.

7. Tema «Cnekmpockonuueckue memoowvt ananuza. Memoowvt Imuccuonnou
CNEeKmpOoCKOnuu»

1.

»w

[TpoucxoxaeHne JUHEHYaThIX aTOMHBIX CIEKTPOB HCHycKaHUs. OOBSICHUTE, MOYEMY
OMHUCCHOHHBIN CIIEKTP Topasio cliokHee abCOpOIIMOHHOTO.

CyImHOCT, aTOMHOTO AMHCCHOHHOTO CHEKTpajpHOro asHanuza. Cxema mpubopa.
Criexktporpadsl ¥ CIIEKTPOMETPHI.

OcHOBHBIE aTOMU3ATOPHI U UCTOUHUKH BO30YkeHUs B Metoze DCA.

KauectBennsiit 9CA. Pacimdposka criektpos. [locneanue IuHum.

Kakpe 92yeKTpOHHBIE TEepexonabl Ha3bIBAKOTCA pe3oHaHCHbIMU? Ilouemy mnpum
ONpEACIEHUN DJJIEMEHTOB B  IIAMEHHO-DMHUCCHOHHOM  QHAJINW3€  HCIOJB3YIOT
PE30HAHCHBIE JIMHUM, COOTBETCTBYIOIIME TIEpexoJaM C MEepPBOro BO30YXIAEHHOIO
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.
30.

ypoBH:?

B xakyto o0nacth cnekTpa OyIyT CMeIaThCsl pe30HAHCHBIE JIMHUU B CIIEKTpaX aTOMOB
B panxy Na—Mg—-P?

[Touemy [yIsi KauyeCTBEHHBIX  AHAIUTUYECKHX  ONpEAENCHUN  PEeKOMEHAYIOT
MCII0JIb30BaTh AYTOBOH pa3psj, a 1Jid KOJIMYECTBEHHBIX - HCKPOBOM?

[Ipu kakoM cmocobe reHepanuu (MiIams, Jyra MOCTOSHHOTO TOKa, MCKpa)
CHEKTpaJbHbIEC TUHUU OynyT mmpe?

[IpuronHa M Ayra TOCTOSHHOTO TOKa WJIM BBICOKOBOJBTHAs MCKpa B KadecTBe
HEIJIAMEHHOTO aTOMHU3aTopa B aTOMHO-aOcopOIuoHHOW crekrtpomerpun? OTBer
MOTHBHUPYHUTE.

Kakoil u3 METONOB NPUTOJAEH /I IIPOBEACHMS IIOJHOTO KAayeCTBEHHOI'O aHaIM3a:
ATOMHO-PMHUCCHOHHBIN WJIH aTOMHO-a0COPOIIMOHHBIN?

Kakue ¢pakTopsl BIUAIOT Ha CTETIEHb aTOMHU3AIMH BEIIECTBA B IJIAMEHU ?

Kakoit POLEHT aTOMOB OTIpeIEeISIEMOTO AJIeMEHTa y4acTBYeT B
(GOopMHpOBaHMM  AHAIUTUYECKOTO  CUTHalIa a) B IUIAMEHHOH SMUCCHOHHOH
CIIEKTPOMETPHH, 0) B aTOMHO-a0COPOIIMOHHON CIEKTPOMETPHUH B TUIAMECHH?

Kak yBenuuuTh AMCCOLMALNIO OKCUAOB U THAPOKCUIOB METAJJIOB, 00pa3yroIuxcs B
niameHu?

Kak Bnusier noHu3anus aTOMOB B IIJIJAaMEHHM HA PE3yJIbTAThl ONpPEAEIICHUS AJIEMEHTA a)
ATOMHO-3MHCCHOHHBIM METOJI0OM, 0) aTromMHO-abcopOuMoHHBIM MeTtofoM? Kakumu
IpUEMaMU MOKHO MOJaBUTh MOHU3ALINIO aTOMOB?

Kakue roprounme cmecu HCHIONB3YIOT ISl OINpeAeieHHs IIEIOYHBIX M IIEI0YHO-

3eMEIILHBIX 3JIEMEHTOB METOIOM IMUCCUOHHOU dboromeTpun
miaMeHu?
Kaxon u3 JIBYX METO/IOB: IJIAMEHHO-3MUCCUOHHBII AN aTOMHO-

abcopOLMOHHBIN MpeanouTHTeneH npu onpeacnennu K, Ba, Be, Ti, V?

Uro Takoe BHYTpeHHUM cTanaapt? st uero ero ucrosib3yor?

Kaxum TpeOOBaHUAM JIOJDKHA YIIOBJIETBOPSATH rOMOJIOTHYECKas napa
JIAHUN?

VpaBuenne Jlomakuna-I1leiibe. DakTophl, BIMSIONIME HA MHTCHCHBHOCTH OTHICIBHOMN
CIIEKTPaJIbHOMN JTUHUH.

[louemy B MeroAe AaTOMHOW SMHCCHOHHOW  CIPEKTPOCKONUU  HUCIOIb3YIOT
OTHOCUTEIIbHYI0 HWHTEHCHUBHOCTH CIIEKTPAJbHOW JIMHUH? HazoBute ycnoBus
TOMOJIOTHYHOCTH CHIEKTPATbHBIX JTUHUM.

HazoBuTte dakTopsl, BIUAIONINE HA MHTCHCUBHOCTH CIIEKTPAILHON JTUHUH.

Ha3oBute ananutuueckue curHansl B Metoae DCA, CBSI3aHHbBIE C KOHIIEHTPALMEN Mmpu
doTorpaduyeckoit U GOTOIIEKTPUUECKON PETUCTPAIIUU CIIEKTPOB UCITYCKAHUS.
CymHocTs MeToAa (OTOMETpHH MIIaMEHU U €r0 MIPUMEHEHHE.

Ha uemM oOcCHOBaH Ka4yeCTBEHHBI aHadU3 B PEHTTEHO-(DIYOPECIIEHTHOM METOE
aHanmuza? KakoBbI OCOOCHHOCTH B3aUMOJCHMCTBHUS BEIIECTBA C PEHTTEHOBCKUM
U3Iy4yeHuem?

Yrto Takoe NepBUYHOE PEHTIEHOBCKOE M3inydeHue? Topmo3Hoe uznydenue? Bropuunoe
bayopeciieHTHOE U3ydeHue?

Kakune mapameTpsl CBsi3aHBI ¢ KOHIIEHTpAIMEl B METOJIE PEHTTeHO-(IyOpPECIIEHTHOTO
metona ananu3a? Kakue Bbl 3Haete cnocoObl mnepexoma ot BenuuuHbl AC K
KOHIIEHTpAIlUU B 3TOM MeTojie?

[Touemy wucCHOIB30BaHME PEHTIEHOBCKOTO H3JIYYEHHUs HamOoJiee Ieaecoo0pa3Ho s
TSDKETIBIX JIEMEHTOB?

Cxema peHTIreHO-(DIIyOpEeCIIEHTHOTO aHaINu3aTopa.

OCHOBHBIE TUIIBI IETEKTOPOB PEHTTEHOBCKOT'O U3TYYEHUsI, UX MPUHIINI IEHCTBHUS.
JIroMuHecIIEHIHS. [Ipupona mromuHECHIEHTHOrO wu3mydeHus. Kmaccudukamms
JTFOMHHECIICHIINY 110 JJIUTEIbHOCTH CBEUCHUS.
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8.

1.

N

o &

8.

9.

31. lnarpamma f16n0ouckoro. Buyrpennss kouBepcusi. KonebarenbHas penakcanusi.

32. [Touemy criekTp (pyryopeclieHIIMK HE 3aBUCUT OT JIJTMHBI BOJHBI BO30YKIAI0MIEro cBeTa?

33. OxapakTepu3yiiTe OCHOBHbIE MEXaHU3MBbI (PIIyOpECIICHIINH.

34. Kakue BemecTBa 00J1a1al0T CIIOCOOHOCTHIO (hIyOPECIIMPOBATh B BOJHBIX PacTBOpax?

35. 3akon Crokca-Jlommens. [IpaBuio 3epkanbHOi cumMmeTpun JIeBmmHa.

36. DOHepreTMUecKuii W KBAHTOBBIM BbIXOJ (IyopecUeHIUH, HUX 3aBHUCHUMOCTb OT
pa3NIuYHbBIX (PAaKTOPOB.

37. Uto Gomplie: Y3HEPreTHYSCKUN NI KBAaHTOBBIN BBIXO (hiyopectieHIuu? [Touemy?

38. TymieHne IFOMHHECHEHIIMU: KOHIICHTPAIIMOHHOE, TEeMIIepaTypHOe; OOYCIOBICHHOE
MIOCTOPOHHUMHU BEIIECTBAMHU.

39. KadyecTBEeHHBIH TIOMUHECIIEHTHBIN aHAIIN3.

40. KonnyecTBeHHbIN JTIOMUHECIICHTHBIN aHau3. JIIOMMHECHIEHTHOE TUTPOBAHUE, KPUBHIE
TuTpoBaHus. OayopecieHTHbIC HHIUKATOPHI.

41. ITpuGops! B MoMUHECHIEHTHOM aHanuze. Cxema Giayopumerpa.

42. Yem oObscHsieTCs O0siee BHICOKAS CETICKTUBHOCTH JTIOMMHECIICHTHBIX METOJIOB aHAIHM3a
no cpaBHeHHIO ¢ Qoromerpuueckumu? Iloyemy duryopecueHTHbIE METOIBI aHAIM3a
YyBCTBUTEIbHEE OTOMETPUUYECKUX?

43. Tlouemy 1mpu  GIYOpEeCUEHTHBIX  OMPENETICHUSX MNPEIBSABISIOT  MOBBIIICHHBIE
TpeOOBaHUS K YHUCTOTE PEAKTUBOB U MOCY/IbI?

44. Tlouemy BHJ crieKTpa (JIyOpPECICHIIMM HE 3aBHCUT OT JUIMHBI BOJHBI BO30YKIAIOIIETO
U3ITy4eHus?

45. Tlouemy rpagyupoBOYHBIA Tpaduk Npu (HIYOPECUEHTHBIX OIpENeICHHUSIX JUHEEH B
OTPaHUYCHHOM MHTEPBaJIC KOHIIEHTPAIHi1?

46. Kak U3MEHSETCS WHTEHCUBHOCTD bayopecueHuu npu MOHKEHUU
TeMIepaTypbl?

47. Tlouemy JamMmy HaKaJMBaHUS PEIKO HCIOJNB3YIOT B  KAaueCcTBE HCTOYHHKA
U3Ty4eHUs B PIIyOpPECIEHTHOM aHan3e?

48. Kakue XapakTepUCTUKH JIIOMHUHECLIEHIIMU 3aBUCAT OT JJIMHBI BOJHBI BO30YKIAIOLIETO
CBeTa U mouemy?

49. Yto Gompliie: KBAHTOBBIN WIIM SHEpreTHUeCKUid BhIXo uryopecuenuuu? [louemy?

50. [IpuMeHeHne SMUCCHOHHBIX CIEKTPAIBHBIX METOJOB aHalh3a, MX CpPaBHHUTEIbHAs
XapaKTePUCTHKA.

Tema «3.]'ICKTPOXI/IMI/I"ICCKI/IC METOAbI aHAJIN3A»

OnexkTpoxumuueckas sueiika. [ampBaHMUYECKUI 3J1€MEHT. DJeKTpoJUTHUEecKas sueiika.
PaBHOBecHBIE 1 HEPAaBHOBECHBIE MTPOLIECCHI B AEKTPOXUMHUUYECKUX sTUEHKAX.

ONEKTPOJbl CPABHEHUSI U U3MEPUTEIIbHBIE DIIEKTPOJIBI.

HNoHooOMEHHbIE M AJIEKTPOHOOOMEHHBIE 3JIEKTPO/bl B MOTEHIMOMETpUU. MeTannnueckue
anexrpoasl I u Il pona.

OnummMre TpUHLIKI PabOThI XJIOPCEPEOPSIHOTO U KATOMENBHOIO JIEKTPO/IOB.

Hanummre ypaBHeHHe peakluu, NpOTEKalolled Ha XJopcepeOpssHOM (KaJoMeIbHOM)
aneKTpoie U ypaBHeHHe HepHcTa, onuchiBarolee NoTeHIHall 3TOro AIEKTPOa.

KakoB mpuHIMN AEHCTBUS METANIMYECKUX 3EKTpoaoB 1 pona? Kakue MeTamibl IpUTOIHbI
JUTSL U3TOTOBJIEHUS! MHAUKATOPHBIX 3JEKTPOA0B?

Penoxc-anexTpossl, ux npumeHeHue. Yto Takoe “XMHTUAPOHHBIA MIEKTPON” U I KaKUX
1eJIell OH MPUMEHSIETCS?

N300pa3ute cxeMaTUYHO sIUEHKY, COCTOSIILYIO U3 HACBIIIEHHOTO KaJOMEJIBHOTO AJIEKTPOAA
(kaTo/1) ¥ BOJOPOTHOTO JIEKTPOo/aa (aHOT), TTO3BOJISIONIYIO U3MepATh pH pacTBopa.

UYro Takoe MOTEHIMAT )KUJKOCTHOIO coeuHeHus1? Kak ero cBect K MUHUMyMY?

10. Kak ycTpoeH MeMOpaHHBIH (MOHCEIEKTUBHBII) dJIEKTPOI?
11. Kakue Tusl MeMOpaH MPUMEHSIOT JJIs1 U3TOTOBJICHUS! HOHCEJIEKTUBHBIX JIEKTPOI0B?
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12. Yto Takoe Ta304yBCTBUTENbHBIC 3J1eKTpoabl? IlpuBennuTe MpUMEpHl 3JEKTPOJOB IS
onpenenenus CO,, SO, n HF u onummre npuHum ux paboThI.

13. Iloyemy pH-4yBCTBUTENbHON SBISAETCS TOJNBKO XOPOIIO BBIMOYEHHAs] CTEKJISTHHAS
MeMOpaHa?

14.Yto Takoe noteHuman acuMMeTpun? KakoBbl BO3MOXKHbBIE IPUYMHBI €70 BOSHUKHOBEHUS?

15.Ha3oBuTE OCHOBHBIE HCTOYHHUKH OIINOOK IPU U3MepeHUH pH CTEKISIHHBIM 3JIEKTPOIOM.

16.Yto Takoe (hepMeHTHBIE SJISKTPOJIBI U TSl KAKUX IIeNICH OHU UCTIOIB3YIOTCS?

17 IlpuBenute npuMepbl HHANKATOPHBIX JIEKTPOJOB Ui HOTEHIIMOMETPUYECKOTO TUTPOBAHMS
C MHCIIOJIb30BAaHUEM: a) KHUCJIOTHO-OCHOBHBIX; 0) OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX; B)
0CaJUTENbHBIX PEaKLUH.

18. B xakux KOOpAMHATaX MOXHO MOCTPOUTH KPUBYIO OTEHIMOMETPHUYECKOTO THTPOBAHUS?

19. Ot kakux ¢akTOpOB 3aBUCHUT W KaKO€ CBOWCTBO XapakTepu3yeTr Kod(QuimeHt
CEJIEKTUBHOCTH MOHCEJIEKTUBHOTO 3JIEKTpo1a?

20.KakuM o00pa3oM MOXKHO OMNpeAeInuTh KOAD(PHUIIMEHT CEeIEeKTHBHOCTH HOHCEICKTUBHOIO
anexkTpoaa’?

21. Hanumute ypaBHeHHe HUKOIBCKOTO M MOSICHUTE CMBICIT BXOASALIMX B HETO BEJIMYMH.

22. Kakue OCHOBHBIE IPUYMHBI TIOJSIPU3AIIUH AIEKTPO 0B BEI 3HaeTe?

23. BeiBeniute ypaBHeHME mossiporpaduyeckoi BoiHbL. YTO Takoe MOTEHLUA MOJYBOJIHBI U
MoYeMy OH XapaKTepHU3yeT MPUPOAY AeTosipu3aTopa?

24. Kakoil mapameTp B METO/I€ BOJBTaMIIEPOMETPUU CBsI3aH C KOHIEHTpalued BeliecTa?
Kakwue crioco0s! orpeniesnieHust KoHeHTpayuu Ber 3HaeTe?

25. B yeM cyTbh MeTO/1a MHBEPCHOHHON BOJIbTAMIIEPOMETPHH?

26. Yem o0ycioBJIeHa BBICOKAs qyBCTBUTEIHHOCTD MeTo/1a WHBEPCUOHHOU
BOJITAMIIEPOMETPUU?

27. Yem ompenensieTcs BUJ KPUBOH aMIIEpOMETPHUYECKOT0 TUTpoBaHus? [IpuBenTe mpuMepsl.

28. Kak ycTpoeH Kanawoouuil pTyTHbIH 31€KTPOJI U KAKOBBI €r0 JOCTOMHCTBA U HEJJOCTaTKH?

29.Ilouemy B KadecTBE MOJSAPU3YEMBIX OJEKTPOJOB B METOAE BOJBTAMIIEPOMETPHH
UCIIOJIB3YIOT 3JIEKTPOJIbI ¢ MAJICHbKOW OBEPXHOCTHIO?

30. Hanmmmmre ypaBHeHune MnbKOBHYA U TIOSICHUTE CMBICT BXOASIINX B HETO BETMYMH.

31. [louemy mpOBEACHUIO H3MEPEHUH B METOAE MoJsporpaduu MeUlaeT pPacTBOPEHHBIH
kuciopon? Kak ot Hero nz0asnsitorces?

32.J17151 yero UCHoAb3yIOT B METO/IaX BOJIBTAMIEPOMETPUU (DOHOBBIN HNIEKTPOIIUT?

33. I kakux Tenedl B METOAax NPsSMOM IOTEHIIMOMETPUH HCIONb3yeTcs (HOHOBBIMA
AIIEKTPOJIAT?

34. Ot xakux (pakTOPOB 3aBUCUT BEIIMYMHA TIOTSHIIAANIA TIOTYBOJHBI?

35. [Touemy B BOJIBTAMIIEPOMETPHH CHUJIa TOKA JOCTUTaeT MpeAerabHOro 3HadeHus? OT Kakux
(axTOpPOB 3aBUCUT BEJIMUMHA TPEIEITHHOTO TOKA?

36.OcHOBHBIE TPUEMBI AMIIEPOMETPHUUECKOr0 TUTpOBaHMs. KpuBble aMiepoMeTpu4ecKoro
TUTPOBAHUSI.

37.Chopmynupyiite 3akonbl Papajes.

38.M3mMepeHre KOIUYECTBA SJIEKTPUIECTBA B KYJIOHOMETPUIECKOM TUTPOBAHHH.

39.IIpuBenuTe npuMep rpaBUMETPUIECKOT0 KyJIOHOMETpa (Tra30BOro, TATPAILIMOHHOTIO).

40.Yepe3 mociie10BaTeNIbHO COSAMHEHHBIE MEPHBII U CepeOPSHBIN KyJIOHOMETPHI TPOITYCTHIH
1 Kn snextpuuectBa. Kakoro merania BbAEIUTHCS OOJIbIIE U BO CKOJIBKO pa3?

41.Paccuuraiite Bpems, HeoOxoaumoe it BeimeneHus 99,9% Cd uz 20,0 i 0,1 M CdSOq4
aneKTposin3oM npu cuie Toka 0,1 MA nipu Beixoze no Toky 100%.

42 Yto Ttakoe BeIXoA 1o ToKy? Uto o3nagaer 100%-HbIi BBIXO[ 110 TOKY?

43.Kakue TUOBl XHMHYECKHX pEAKIMA MOXHO HCIOJb30BaTh B KYJIOHOMETPHUYECKOM
TUTPOBaHUU?

44 Kak ompenenuTh  KOJIWYECTBO JJIEKTPUUECTBA B METOAE NPAMOM KYJIOHOMETpPUHU
rpadpuueckum metogom Mak-HeBuna-belikepa?

45.Kakue mpoOnembl, XapakTepHble Ul KJIACCUUYECKOM TUTPUMETPUH, YCTPAHSIOTCS MpH

24



UCTIOJIb30BaHUH JIEKTPOTeHEPHUPOBAHHBIX TUTPAHTOB?

46.Kak MOXHO YCTaHOBUTb KOHEI] KYJIOHOMETPUYECKOTO TUTPOBAHUsI?

47.C xaKoil LeNb0 MPOBOJAT IPEIBAPUTENBHBIN 3JEKTPOIN3 B METO/IE KYJIOHOMETPUYECKOTO
TUTPOBaHUA?

48.1IpuBeuTe TMPUMEPHl KyJTOHOMETPHUECKOTO THUTPOBAHHUS: &) AJIEKTPO-TEHEPUPOBAHHBIMHU
OKHCIUTENAMH; 0) 3JIEKTPOr€HEpUPOBAaHHBIMU BOC-CTAHOBUTEINSIMHU; B) C HCIOJIb30BAHUEM
peaKuii OCAXJICHHUSI U KOMIUIEKCOOOPa30BaHus; T') C MCIOJIb30BAaHUEM PEaKIUi KUCIOTHO-
U3MEpPEHUs?0OCHOBHOTO B3aUMOIEHCTBHSL.

49.Kakue (pakTopbl BIUSIOT Ha KAY€CTBO BECOBOM (POPMBI B METOJIE AIEKTPOrPaBUMETPUH?

50.CymHocTh METOa BHYTPEHHET 0 3JIEKTPOJIN3a, €r0 JOCTOMHCTBA U HEJOCTATKH.

51.IIpumenenne MeTo/ia MEKTPOrPaBUMETPUH JUISl pa3ieiieHUs U KOHIEHTPUPOBAHHUS.
52.KakoBblI orpaHMueHMs METOa IeKTporpaBumerpun? Kakumu npuurHaMu OHY BbI3BaHbI?
53.Kakue (akTopsl BAMSIOT Ha BEIMYUHY YACITBHOU 3JIEKTPOIPOBOJIHOCTH pacTBOpa?
54.M300pa3ute cxemy YCTaHOBKHU AJISl U3MEPEHUs HIEKTPOIPOBOJHOCTH PACTBOPOB.

55.0r1 xakux (akTopoB 3aBUCUT POpMa KPUBOW KOHIYKTOMETPHUECKOTO TUTPOBAHUSA?

56.Kakme  TpebOoBaHUS  MNPEeNBABIAIOTCA K peakUusM,  HUCIOJIb3YyeMbIM  JUId
KOHIYKTOMETPUIECKOTO TUTPOBAHHUS?

57.0mpenienenue KOHCTAaHT PaBHOBECHS METOA0M KOHIyKToMeTpuu.IIpumepsl.

58.Kakue nonbl 00:1a/1a10T CaMOl BEICOKOW TOJIBIKHOCTRIO? [Touemy?

59.Kakoii B UMeeT KpHuBas KOHIYKTOMETPUUYECKOIO TUTPOBAHMSI CMECH CHJIBHOM M ciaboii
kucnoThl? OT 4ero 3aBUCUT GopMa TaKoW KPUBOI?

60.B kakux pactBopax: a)NH3; + NaOH; 6) NaOH + KOH; B) NaOH + NaCI moxHO
QG hepeHIIPOBAHHO OIpEAEIUTh coJiep)KaHue o0oux KOMITOHEHTOB
KOHJIyKTOMeTpuueckuM TuTpoBaHueMm pactBopoM HCI? Kakoit Bux uMeOT KpHBbIE
TUTPOBAHUSA cMeceil?

9. Tema «XpomaTorpapuueckue MeToAbl anaan3a. Macc-ciekTpoMeTpusi. XpomMmaromace-
CIEKTPOMETPHSD)

1. Kakum o6pazom kinaccuuuupyroT xpomarorpaduyeckre MeTo bl aHanu3a?

2. Hapucyiite xpomaTorpammy cMmecH coenuaennii A,B u C mpu ¢ppoHTaIbHOM criocobe
HOJy4YeHHUs1, €CIH KO HUIMEHTH! pacipeeseHHs yBenuunBatoTcs ot BemecTtsa A k C.

3. Kakne BenmumHBI XapakTepu3ylT 3()(eKTHBHOCTE XpoMaTorpapuuecKkoi KOJOHKH?
Kakum 06pa3om ee MOKHO NOBBICUTB?

4. Kakum o0pa3oM 3aBUCHUT BpeMsl yIEPKUBAHUS OT pACTBOPUMOCTH 3TOTO COEAMHEHHUS B
MOJIBIKHOM (paze?

5. UTo Takoe «MepTBOE BpeMsl YIEpKUBAHUS»; OTHOCUTEIbHBIN yIep>KUBaeMbIil 00beM?

6. Kax onenuBarot 3¢peKTUBHOCTH pa3zeseHus B XxpoMmarorpaduu?

7. Kakum 00pa3oM BIUsET CKOPOCTh MOTOKAa Ha 3(PGEKTUBHOCTH XpoMaTorpaduueckoit
KOJIOHKH C MO3ULIMNA KNHETUYECKON TEOpUH?

8. Hammmmre ypaBaenue Ban-/leemMTepa 1 MOSCHUTE CMBICIT BXOSIINX B HETO BEITMYMH.

9. M3noxuTe OCHOBHBIE MOJIOKEHUS! KOHLIETIIIMHN TEOPETUUECKUX TapeJIOK U €€ OCHOBHbBIE
HEJO0CTaTKHU.

10.IToctpoiite rpaduk 3aBucumoctu BenuuuHbl BOTT oT ckopocTu motoka B ra3oBOi
xpomarorpadumu.

11.Kakue mapaMeTpbl UCIOIB3YIOTCS A WACHTU(HUKAIMK BELIECTB B METOJIE T'a30BOii
xpomatorpaduu?

12.HazoBuTEe OCHOBHBIE NpPUEMBI MEpPexojia OT BEIMYUHBI AHATUTHYECKOTO CUTHANA K
KOHIIEHTpAllMU B MeTOax ra3oBoil xpomarorpapuu u BOXKX.

13.B kakux ciay4asx B KOJIMYECTBEHHOM XpOMaTOrpaUuecKoM aHaU3€ HCIOJIB3YIOT
riomasas nuka? Beicoty muka?

14.HazoBuTe OCHOBHBIE MapaMeTpbl, UCIOIb3yEeMbIE Ul KOJIMYECTBEHHBIX M3MEPEHUN B
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xpomarorpaduu.

15.13noxuTe CyIHOCTh MeTo/Ia uaeHTHuKanuu no Kopauy.

16.1300pa3uTe MpUHIMIHAILHYIO CXEMY ra30BOT0 XxpoMartorpada.

17.Ha3oBuTe OCHOBHBIE THUIIBI JETEKTOPOB B Ta30BOM xpomatorpaduu. W3noxure
HOPUHIUIB KX PAOOTHL..

18.HazoBuTe OCHOBHBIE THUIIBI JIETEKTOPOB B Meroae BOXX u  u3moxkuTe OCHOBHBIE
NPUHIUIB KX paOOTHI.

19.HazoBuTte 0CHOBHBIE OJIOKH, BXOJAIIUE B CXEMY KUIKOCTHOTO Xpomarorpada.

20. KakoBbI BO3MOKHOCTH | ITpeuMyIecTBa Mmeroaa BOYKX?

21.KakoBa posib MOJSPHOCTH HEMOABMXKHON (a3pl IpHU pa3AeieHUH OpraHM4ecKHX
BELIECTB?

22 Kakue TpeOoBaHMsI MPEIbSBISIOTCA K MOJBUKHBIM U HEMOJBMKHBIM (hazaM B METOJIE
ra3oBoii xpomatorpaduu?

23.CpaBHuUTE pa3Mepbl XpoMaTorpapuueckux KOJOHOK; 3epeH COpOeHTa; CKOpPOCTh
MOTOKA MO/IBHKHOM (pa3bl B METOJ1aX Ia30BOM U )KUIKOCTHOM XpoMaTorpaduu.

24 Kakue rmpeuMyllecTBa JaeT MpOrpaMMHpPOBAaHUE TeMIlepaTypbl B  Tra30BOM
xpomarorpadun?

25.13n0xkuTe npuHImn uaeHTudukanuu semiects B merone TCX.

26.Ha yeM OCHOBaH KOJIMYECTBCHHBIN aHamu3 B MeTose TCX?

27.Yto takoe ko3 durment Rf? Ot kakux HpakTopoB OH 3aBUCUT?

28.1310KUTE CYIIHOCTh METOIa HOHOOOMEHHON XpoMarorpaduu.

29.Ha30BuTE OCHOBHBIE THIIHI HOHOOOMEHHBIX MaTEPUATIOB.

30.Uro Takoe oOMeHHasi €MKOCTh HOHOOOMEHHUKA?

31.1310KUTE NPUHIUI METO/1a MACC-CIIEKTPOMETPHUH.

32.IlpuHnunuanbHas cxemMa Macc-crieKrpoMerpa. Monm3arus.

33.IIlpuHuunel pa3ieiaeHus] HOHOB C pPa3IMYHBIMM MaccaMu. [lpuHmmn nedcTBus
MarHMUTHOTO MacC-CIIEKTPOMETpa.

34 Kakum 00pa3oM MOXHO OINPEAETUTh MOJEKYISIPHYI0O MacCcy H  CTPYKTYpPY
OPTaHUYECKOTO BEIIECTBA MACC-CIICKTPOMETPUIECKUM METOIOM?

35.KayecTBeHHbII aHAIM3 W KOJNUYECTBEHHbIE M3MEpPEHHs B METOAEe Macc-
criektpomeTpuu. O61acT IPUMEHEHHUS.

36.KakoBbI TOCTOMHCTBA ¥ BO3MOYKHOCTH UCKPOBON Macc-CIIEKTPOMETPUU?

37.Xpomato-macc-criekrpomerpus (I'X-MC, XKX-MC), npeumyiecTsa U BO3MOKHOCTH
KOMOMHHPOBAHHBIX METO/IOB.

38.B kakumx 0O0OJacTIX aHAIUTHYECKOW XHWMHUHU IeJecoo0pa3HO HCIOJb30BaTh Mace-
CHEKTPOMETPHUECKUI MeTO1?

10. Tema «IIpo6GooT0op. IIpodonoaroroBka. MeTroabl pazaeaeHus1 M KOHIEHTPUPOBAHMSA.
Kunernueckue u TecT-MeTOAbI AHAJIM32».

1. TlpuHoMO KWHETUYECKUX METONOB aHaimu3a. CKOpPOCTh XUMHUYECKOH peakIuu.

@DakTOpHI, BIUSIONINE HA CKOPOCTh PEAKIUH.

TpeGoBanusi K MHAMKATOPHBIM PEAKIIHSIM, IPUMEPHI.

MeTo/1bI TaHT€HCOB, (UKCUPOBAHHOTO BPEeMEHHU, (PUKCUPOBAHHON KOHIICHTPAI[UH.

Karanutuueckrne KHHETHYECKUE METObI aHATN3a, UX TIPUHITUI U OCOOCHHOCTH.

®epMeHTHI: Tpupoja (HEepMEeHTOB, KiIacCU(pUKALUS, TNPUHIUN UX JIEHCTBUS U

MPUMEHEHNE B XUMHUYECKOM aHaJIn3e.

6. TecT-mMeToABl XMMHUECKOTO aHAIM3a, X MPUHITUI U JOCTOMHCTBA. OCHOBHBIC PEAKIINH,
JIeKaIne B OCHOBE TECT-METOJ0B aHanu3a. [Ipumepsl TBepabix Hocutenend. CrocoObl
3aKperUIeHusl peareHToB Ha TBepAOM HocuTene. [I[puMeHeHne TecT-MeToJ0B aHaIK3a.

abswn
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10.
11.

12.
13.

14.

15.
16.

17.

18.

19.

o

No o

o

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22

OcHoBHBIE 3Tanbl aHau3a. GakTopel, 00yCIOBIMBAIOIINE BEIOOP METO/Ia U METOJIUKU
aHau3a.

Omm6xu npo6ooTdopa. PakTOPHI, BIUSIONINE HA BETMYMHY OMIMOOK MPoOooTOopa.
IIpencraButensHocTh MpoObl. Cokpamienue mnpoO. CrnocoObl MoydyeHHsl CpeaHen
npoObl, epBUYHas 00paboTKa U XpaHEeHHe Mpoo.

OT160p P00 rOMOI'€HHOT'0 U T€TEPOreHHOI0 COCTaBa.

OcHoBHBIE CIIOCOOBI TEepeBoJa MpoObl B (opMy, HEOOXOTUMYIO AJs JAHHOTO BHJIA
ananmu3a. Cyxoe u «Mokpoe» o3oieHue. CIulaBieHue C IIaBHIMU.

Crioco0b1 HTEHCH(DUKALIMY TTPOLIecca MPOOOTIOTOTOBKH.

OCHOBBI 2KCmpakyuu Kak MeTojAa pas3feleHus M KOHLeHTpupoBaHus. KoHcraHTa
pacripeielieHus], CTENIeHb N3BJICUCHHUSL.

dakTopbl, BiausAOLME Ha A(PQGEKTUBHOCTh SKCTPAKLIUM HEOPraHMYECKUX U
OpPraHUYecKUX coenuHeHuH. [IpakTiHueckoe NpuMeHEeHHE YKCTPAKIUH.

Paznenenue u KOHLUEHTPUPOBAHUE C UCIIOJIB30BAHUEM DIEKMPOXUMULECKUX MEMOOO0E.
MeTtoapl pa3fencHusi JIEMEHTOB, OCHOBAaHHBIE HA 0CAXCOeHUu HEOPTaHUYECKUMHU U
OpPraHUYECKHMU peareHTaMH.

Hcnons3oBanue  coocaxcoenuss 1l KOHLEHTPUPOBAHMA  MUKPOKOMIIOHEHTOB.
Heopranuueckue 1 opranndeckue KOJIJIeKTOPbI.

CopOmmst Kak MeTOJ| pa3feieHus W KOHUEHTpupoBaHWsA. COpOEHTHI, MEXaHHU3MBI
copOIHH.

MackupoBanue. OCHOBHbIE TPYIIIbI MackupoBaTenel. [Ipumepsi.

IIpuMepHBIe TeMbI KPATKHUX YCTHBIX COOOIICHUH:

OpraHuyecKkuii 31eKTpoaHalIn3 Ha MOAN(UIUPOBAHHBIX 3JIEKTPOAAX: MOAXOAbI U
IIEPCIEKTHUBBI.

Mukpo- 1 HAaHOYACTHULbI B HEOPraHUYECKOM 3JIEKTPOAHAIM3E.

Opranuyeckue peareHThl B aHaJIU3€: COBPEMEHHbIE TEHACHIINU.

Hcnonp30BaHuE 3IIEKTPONIOIMMEPU30BaHHBIX MAaTEPUAJIOB B COCTABE
AIIEKTPOXUMHUYECKUE CEHCOPOB: MTPOOIIEMBI U JOCTUKEHHUSI.

CriekTpocKonus KOMOMHAIIMOHHOT'O PacCesHUs: HOBOE 00 U3BECTHOM.
PannoakTUBaIIMOHHBIN aHAIU3: PAIMOAKTUBHOCTD Ha CIYKO€ aHAJTUTHUKOB.
CynepToKCHKaHThI B 00bEKTaX OKPY)KAIOLIeH Cpe/ibl: aHATUTHYECKUE POOIEMBI U
peneHusl.

ABToMaTu3anus 1ab0paTOPHOIo aHaIM3a — HacTodllee U Oyayiiee.
CrieKTpoCKONMYECKHEe METO/IbI OTMPEIENIEHUsI COCTaBa KOMIUIEKCHBIX CO€AMHEHUH.
CHeKTpOCKONMUYECKNE METOIBI ONPEEIICHNS] KOHCTAHT YCTOMYMBOCTH KOMIUIEKCHBIX
COCTUHEHUH.

Coueranue xpoMaTorpaduu 1 CHEKTPOCKOITUH: BO3MOXKHOCTU M MTPEUMYIECTBA.
KomnbroTepHble BO3MOKHOCTH 00€CTIEUeHMs KaueCTBa Pe3yIbTaTOB aHAIM3a.
WnenTudukanys BeecTs U ee HaJle)KHOCTb.

broceHcopsl B COBPEMEHHOM aHAJIM3E.

TecT-MeTo/1bl aHANINM3A: OT AAJIEKOr0 MPOIJIOro K HeJaJlleKoMy OyayIemy.
DNEKTPOHHBIN HOC: (paHTACTUKA WM PEATbHOCTH?

DJEeKTPOHHBIN A3bIK: 3aMEHSIT JIM TPUOOPHI JIt0IeH?

buonornueckne METObI aHAIU3A.

JlBa B OTHOM: IPEUMYIIECTBA U TOCTUKEHUSI KOMOMHHPOBAHHBIX METOJIOB aHAIIN3A.
MUKpOBOITHOBOE U3JIy4EHHUE B aHAIM3E.

[ToBbIieHne HH(POPMATUBHOCTH METO/1a COBPEMEHHOM Xpomarorpadgpuu — myTu
penieHusl.

. lIBeToMeTpus B aHaIu3€: BCE JIM MBI 3HAEM O LBETE.

27



23. IIpo60oT60op 1 MPOOOMOATOTOBKA MPUPOAHBIX BOJ — HET JIM IOJBOIHBIX KaMHEH?
24. VcTopus pa3BUTHS KaUeCTBEHHOTO aHAJINA3a.

25. Vcropust pa3BUTHUSI XUMUYECKHX METOJIOB aHAJIN3a.

26. cTopust pa3BUTHs CIEKTPOCKOIIMYECKHX METO/IOB aHAIH3a

IIpumep OnsteTa K peTHHIOBOII KOHTPOJILHOI padoTte
PEUTUHI OBASI KOHTPOJIBHASI PABOTA Ne 4

1. Kakoii o6bem a)Bonbl; 0) 0,01M xmopumaa aMMOHHST TTOTPEOYETCS st
npombiBadus ocagka MgNH4PO,*6H,0 maccoii 0,5 T, uToObI OTEpH 32
cueT pactBopumoctu He npebimanu 0,05%? Ks (MgNH4PO,) :2,5*10'13 .

2. KoHnentpanuu Xjaopua- W XpoMaT- HOHOB B PAacTBOPE paBHBI
coorBercTBeHHO 0,1 M 1 0,01 M. Kakoii u3 3THX HOHOB HaYMHAET BHIIAAaTh
B OCaJ0K TEPBBIM IPU IOCTEIICHHOM JI00ABICHUU K HTOMY PacTBOPY
HuTparta cepedpa? Kakas KOHLIEHTpalus ITUX UOHOB OCTAETCsl B PacCTBOPE K
TOMY MOMEHTY, KOTJa B pPAacTBOpPE HAYHET BBINAJaTh OCAJ0K BTOPOTO
BenecTna’?

3. Paccunraiite yCIOBHYIO KOHCTaHTY YCTOMYMBOCTH KOMIUJIEKCOHATA
meau npu pH=10 u [NH3] = 0,1M, a Taxxe [Y*] u [Cu*'] B pactBope,
nosyueHHoOM mipubasneHuemM k 50 mu 0,1M xnopuaa menu 100 mn 0,05M
TpuioHa b.

4, DJITA. Henrtatnocts DJTA. OcoOeHHOCTH B3aUMOACHCTBUA  C
HOHAMH METAJIIOB.

5. OOBsiCHUTE MEXaHWU3M HM3MEHCHHS 3apsjga KOJUIOWTHOW YaCTHIIBI
ocagka B TIPOIECCe OCAAMTEIBLHOrO THUTpOBaHHS. M300pasute cTpocHUE
MHIICIUIBI 10 U TIOCIIe TOYKH SKBUBAJICHTHOCTH NpU MUMPOBAHUU PACBOPA
HUmpama cepeopa pacmeopom uoouda kanus. Kakue B JaHHOM ciydae
MOJKHO HCIIOJIB30BaTh aacopounonnsie uaaukaropsl —HINd wim INdOH?

6. MonsapHas pactBopumocTs uoauaa ceuHma B Boje (K& # K¢
paccuuThIBaeTCA IO (I)opMlee:

s K2 (Pbl) E K (PbL) | _C.
| : Pb[ o -1,
a) F76) [T ) JKIPEL) 1) [KE(PbL)

BOl'[pOCI)I K 3a49€Ty

.MeTpoJiornueckrie OCHOBBI XMMHUYECKOr0 aHaian3a. AHaaruTnueckuii curdgai. CriocoOsl
BBIPAXKECHUS 3aBUCUMOCTH AHAJTUTHYECKUH CUTHAJI-COJIepKaHue. CooTHolieHue
aHaTUTHYECKUI curHaN/mryM. KoHTpoibHBIH onbIT. Croco0Bl onpeneneHus KOHIEHTPAINH
BemecTB. IlpaBunbHOCT M Bocmpou3BoauMocTh.  Kiaccugukanuss — morpenrHoctei.
Cucremarndeckne norpemHocTd. [IpoBepka npaBuiibHOCTH aHanm3a. CTaHmapTHBIE 00pa3Ilbl.
Cnyyvaiinele morpemHoctd. CTaTucTuyeckas oOpaboTKa pe3ylbTaTOB HM3MEpeHEHHUH. 3aKOoH
HOpPMaJIbHOTO pactpeneieHus. t-Pacnpenenenne. CpaBHeHHE TUCTIEPCHI W CPEIHHUX ABYX
METO/IOB aHaJIM3a.

[IpoGooTbop u mnpobonoaroroBka. IlpeacraBurenbHOCTh MPOOBI; Mpoda U OOBEKT
aHanmu3a; npoba u meron aHanuza. dakropel, 00ycrIOBIMBAIOIIUE pa3Mep U crocold ordopa
Mpe/ICTaBUTENbHON MpoObl. OTOOP MpPOO TOMOTEHHOro U reTeporeHHoro cocraBa. CrocoOsbl
NOJy4YeHHUs1 CpefHel MmpoObl, mepBUYHas o0paboTKa M XpaHeHue NnpoO. OCHOBHBIE CIOCOOBI
nepeBoia mpoosl B PopMy, HEOOXOIUMYIO JUTs JAaHHOTO BUAA aHam3a. CriocoObl yCTpaHEHUs U
ydeTa 3arpsa3HeHU U OTepb KOMIOHEHTOB IPU MPOOOIIOATOTOBKE.
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OCHOBHbIE TUIBI pEaKIHN M NPOIECCOB B aHAIUTUYECKOW XUMUU. OCHOBHBIE THIIBI
XUMHUYECKUX pEaKLUi, UCIOJIb3YEMBIX B aHAIIMTUYECKOW XMMHU. XMMHUYECKOE PAaBHOBECUE B
FOMOTE€HHBIX U TE€TEPOreHHBIX CHCTEMax. TepMOJuHAMHUYECKas, KOHLEHTPALUOHHAs H
YCJIOBHAs1 KOHCTAHTHI PABHOBECHSL.

4. Kucnomno-ocnosnvie peakyuu. IIpOTOIUTHYECKHST TEOPHsS] KUCIOT U OCHOBAHMU.
PaBHOBecue B cUCTEME: KHUCJIOTa - CONPSDKEHHOE OCHOBAHME - PAacTBOpUTENb. KOHCTAaHTEI
KHACJIIOTHOCTH, OCHOBHOCTH, AaBTONpPOTONM3a. Husenupyoomuii u  auddepeHIupyonmi
3(deKTh pacTBOPUTEIS.

Peaxyuu rxomnnexcoobpasoeanus. TUNbl M CBONCTBA KOMIUIEKCHBIX COEIWHEHHH,
UCIIOJIB3YEMBIX B aHAIMTHYECKOM XMMHU. KonuuecTBeHHas XapaKTepUCTHKAa pEaKIMi
KOMILJIEKCOOOpa30BaHUs: KOHCTaHTa yCTOWYMBOCTH. CTyneHYaToe KOMILIEKCOOOpa3oBaHUE.
Hcnonp30BaHMe  KOMIUIEKCHBIX ~ COCAMHEHHMH  JUISl  pa3felIeHus, KOHLEHTPUPOBAHMI,
MacCKHpPOBaHUSA, OOHAPYKEHHSI, OTIPE/ICICHUS YIIEMEHTOB.

Opeanuueckue peazenmbsl B XUMUYECKOM aHanu3e. OyHKIIMOHAIBHO-aHAIMTUYECKUE U
AQHWINTUKO-aKTUBHBIE TpyNIbl. BiusHUE CTpOEHMs MOJIEKYJIbl Ha CBOMCTBa pearcHTa.
IIpuMeHeHnEe OpraHMYECKUX PEarceHTOB B aHAJIN3E.

OxucaumenvHo-60ccmanogumenvhble peakyuy B aHaAIUTUYECKON XxuMuu. OOpaTuMble U
HEOOpaTHMbIE OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CUCTEMbl M UX INOTEHLIMAJbl. YpPaBHEHHUE
Hepncra. CrangapTHeli M peajbHBI  OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE IOTEHLUAIBI.
HanpasiieHue OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

Peaxyuu ocascoenuss B ananutudeckol xumuu. KOHCTaHTBI paBHOBECHSI peakLUi
ocaxieHus. PactBopumocts ocakoB. DakTopsl, BAUAIOIINE HA pacTBOpUMOCTb. OOpa3oBaHue
ocankoB. Kpucrammdeckue u amMopQHBIE OCaJKH, YCIOBHUA OCWKACHUA. [IpudmHEI
3arpsi3HEHUS] OCAJKOB: COBMECTHOE OCAXKIEHHE, COOCAXKICHHUE, IOCIEIYIOLIEE OCAKICHHE.
Bunpet coocaxaenus. [Ipuemsl, ciocoOCTBYIONINE MTOTYYEHHUIO YUCTBIX OCATKOB.

I'paBumerpuueckue Metoabl. CymHocTs. Ocaxnaemas U rpaBUMeTpudec-kKas (opMbl.
[TprMeprl MPaKTUYECKOTO MPUMEHEHHUS.

Turpumerpuyeckue Merojbl. CriocoObl YCTAaHOBJIEHUS KOHEYHOW TOYKU THTPOBAHUS.

Kucnomno-ocnosnoe  mumposanue. Kpusble TuTpoBaHus. KuCIOTHO-OCHOBHBIE
uHAMKaTOpsl. llorpemHocTu MeToga KMCIOTHO-OCHOBHOIO TUTpOBaHUA. TUTpoBaHME cMmecel
KHCJIOT M OCHOBAaHHW. TUTPOBaHUE B HEBOAHBIX CPEIIaX.

Komnnexconomempuueckoe mumposanue. IlpenmyiecTtBa aMUHOIOIU-KapOOHOBBIX
KHUCIIOT TMepell JPYTMMHM OpraHM4eCKMMH THUTpaHTaMH. MeTalJlOXpOMHBIE WHIUKATOPHI,
TpeboBanuss K HUM. CrocoObl TuUTpoBaHMA (HpsAMON, OOpaTHBIN, BBITECHUTENBHBIN,
KOCBeHHBIN).  [IpakTuueckoe mNpuMeHe-HHE  KOMIUIEKCOHOMETPHUYECKOIO  TUTPOBAHHUSA
(onpezneneHne MOHOB KaJlbIIHsl, MarHus, *Kele3a).

OxucnumenvHo-eoccmanosumenvioe  mumposanue. @DaKTOPbl, BIUAKO-IIUE HA
BEJIMYMHY CKayka T[OTEHLHMaNa, CIOCOObl OOHapy)KEHUs KOHEYHOM TOYKHM THUTPOBAHMUSL.
[lepmanranaromerpuueckoe, OHUXpOMATOMETPUUYECKOE, HOJAOMETPUUECKOE  THUTPOBAHHE.
[TepBuuHble 1 BTOpUYHbIE CTaHAApTHl. IHAnKaTophl. [IpuMephl NpakTHYECKOTrO MPUMEHEHUS.

4.2. UHCTpyMeHTAIbHBIE METOIbI AHAJTUTHYECKOH XUMHHU
4 cemecTtp

AHanutnueckuid curtai. [Ipuemsl nepexoja OT BEJIMYUHBI aHAIUTUYECKOTO CUTHAJIA K
KOHIIEHTpauuu. IIpumepsl aHaNMTUYECKUX CUTHAIOB. ['pagynpoBodHas 3aBUCHUMOCTb. DoOH,
ero uctouyHuku. [Ipuemsl yuera ¢ona.

Onekrpoxumuueckne Meronbl. Ilpupona anamutudeckoro curHana. Knaccudukanus
METOJI0B. DJIEKTpOXUMHUYECKas siueiika. IHANKAaTOpHBIE 2JIEKTPOBI U AJEKTPOAbI CPABHEHUS.

Ilomenyuomempus. PaBHOBecHBIH moTeHIHaI. CrocoObl WM3MEPEHHs IOTEHIHAA.
[Tpsamas moreHunomerpus. MuaukaropHsie 3mekTponsl. Kiaccupukanuss HOHOCENEKTUBHBIX
ANIEKTPO/IOB. XapaKTEPUCTUKH HOHOCENEK-TUBHBIX JJIEKTPOAOB: AJIEKTpOJIHAs (YHKIIHS,
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KOO QHUIMEHT CEeNeKTUBHOCTH, BpeMsi OTKiIMka. CrocoObl ompeneneHus ko3 uimenTta
ceneKTUBHOCTH. CrnocoObl NPSMBIX MOTEHIMOMETPUYECKUX H3MepeHuid. Ilpaktudeckoe
npuMeHeHre nonomerpuu: onpenenenue pH, pF, pNO3. IloreHnuomerpuyeckoe

tutpoBanue. OOmas xapakrepuctuka metoga. CrocoObl HAXO0XJICHUS KOHEYHOW TOYKH
TUTpOBaHUsA.  VIHAMKATOpHBIE  ANEKTPOAbl B  KUCIOTHO-OCHOBHOM,  OKHCIIMTEIIBHO-
BOCCTAaHOBUTEJIBHOM M OCaJIUTEILHOM TUTPOBAHUHU.

Kynonomempus. 3aKOHBI ®dapazes. [Ipamas KYJIOHOMETPHS. VYcnoBus
NOTEHLIMOMETpUYECKUX u3MepeHuil: noctukenue 100%-Horo BbIXOJa MO TOKY; M3MEpPEHHE
KOJIMYECTBA  JJICKTPUYECTBA;  OINPEJCICHHE  KOHLA  AJIEKTPOXUMHUYECKOM  pEeaKIuu.
Kynonomerpuueckoe  TtuTpoBaHue. [lpumepbl  omnpeneneHus  ANIEKTPO-aKTUBHBIX U
3JIEKTPOHEAKTHUBHBIX BEUIECTB. DJEKTPOT€HEPUPOBAHHBIE KYJIOHO-METPHUUYECKUE THUTPAHTBHI.
VYcnoBust tutpoBanus: oOecriedenne 100%-HOro BbIXOJa MO TOKY; M3MEpPEHHE KOJIMYECTBA
3JIEKTPUYECTBA; ONpEEICHUE KOHIA XUMHUYecKod peakuuu. [IpeumyinectBa nepen Apyrumu
TUTPUMETPUUYECKHMMH METO/IaMHU.

Borvmamnepomempus. OcHoBbl MeTosa. OCOOCHHOCTH AJICKTPOXUMUUYECKON SITYCHUKH.
Teopernueckne OCHOBBI KJacCH4ecKoi momsporpadguu. XapaKTepUCTHKH TMOISPOTPAMMBIL.
[Torenuuan mnonyBonHbl. Juddysuonnsiii Tok. YpaBHenue MWnbkoBuua. [Ipaktuyeckoe
npuMeHenne noisporpadun. KavectBennsiii anamms. [lomsporpaduueckuii — crekTp.
KonuuectBennsiii ananus. CrocoObl onpeaeneHus: KOHIEHTpaluK BelecTBa. Bo3MoxXHOCTH 1
OTrpaHUYEHUsI METOJa. CoBpeMeHHbIE  pa3sHOBUAHOCTH  mojsiporpaduu.  CrocoOb
yIy4IIEHUS! COOTHOIICHHs (papaeeBCKUI/eMKOCTHBI TOK. BO3MOXHOCTH M OrpaHUYEHUS
ocumiuiorpau4eckoil, MUMITYJIbCHOW M TEpPEeMEHHOTOKOBOW mossiporpadpuu. Cyrs MeTona
MHBEPCUOHHOM BOJIbTAMIIEPOMETPHHU. AMnepoMeTpuiecKkoe TUTPOBAHUE. Br16op
YCIOBUM aMIEpPOMETPUYEC-KOIO TUTPOBaHUA. Buael kpuBblx THUTpoBaHUs. [Ipumepsl
MIPaKTUYECKOr0 MPUMEHEHHS.

Crekrpockonuyeckue MeTojbl. BakHelilne XapakTEpUCTUKU CIEKTPAIbHBIX JIMHHUM
(monoxeHne, UHTEHCUBHOCTh, LIUPHHA). ATOMHBIE U MOJEKYISpHbIE CHEKTphl. B3aumocBs3b
OCHOBHBIX XapaKTEPUCTUK CHEKTPAJIbHBIX JIMHUNA C HPUPOJOM M KOJMYECTBOM BEIIECTBA
(Ka4eCTBEHHBIN U KOJIMYECTBEHHBINA aHAIN3).

Amomno-smuccuonuvie memoosvi. VIcTounnkn BO30YXIeHHUsI U aToMu3anuu. Dusnko-
XMMHUYECKHE TMpolecchl B Iuta3Mme. KadecTBeHHBIH M KOJMYeCTBEHHbIM aHanmu3. OOmactu
PUMEHEHHUS, METPOJIOTMYECKUE XapaKTEPUCTUKH METO/IOB.

Amomno-abcopoyuonnwviii memod. OCHOBHBIE IPUHIUIBI. Vcronp30Ba-HUE TUIAMEH JUIS
aToMu3anuu BemecTBa. PU3NKO-XMMHUYECKHE Mpoliecchl B MmiuameHax. HenmameHHble METOIbI
atomMu3anyy. CeneKTUBHOCTb U 4YYBCTBUTEIBHOCTH MeToAa. lIpumMepsl mnpakTH4ecKoro
MPUMEHEHHUS.

Cnexmpoghomomempuueckuii Memoo. OcHoBHOM 3aKOH HOTJIOLICHUS
AIIEKTPOMAarHUTHOTO MU3JydeHus. MonsapHblii ko3@duiuent mnorjomeHus. [IpumeHenue
METOJa AJI ONPENEIICHHUsS KOHLEHTPALMH BewecTB. UyBCTBUTEIBHOCTh U CEIEKTUBHOCTH
MeToqa. BeiOop onTHMallbHBIX YCIOBHH IpoBeAeHHs (poToMeTpuueckux peakuuid. MHTepBan
oTpesieNIeMbIX ONTUYECKUX IUIOTHOCTeH. Meron nuddepeHnanbHOl CHeKTpopOTOMETpHUH,
€ro BO3MOXHOCTM U mpeumymiectBa. CHekTpohOTOMETpHUUECKHE METOJbl HU3Y4EHHUS
paBHOBecHM B pacTBopax. OmnpenencHHe KOHCTAHT KHMCIOTHOM AMCCOLMALMM OPraHUYECKUX
COCTUHEHUN.

Jliomunecyenmuviii  memoo. OcHoBHbIE 3aKOHOMEPHOCTH MOJIEKYJISIPHON
momuHeceHuun. 3akoH BaswioBa. 3akon Crokca-Jlommens. IlpaBwio 3epkanbHOU
CUMMETPUU CHEKTPOB TMOIJIOUIEHUA W JIoMHUHecueHiuu (mpaBuio JleBmmmua). TymieHue
moMuHecteHu. Knaccudukanus moMuHecueHIMH. YyBCTBHUTENBHOCTh U CEJIEKTUBHOCTD
MmeToa. [Ipumepsl NpakTHYECKOro MPUMEHEHUS.

Penmeenosckue memoowr. OCHOBHBIE MOJIOKEHUS. METPOJIOTHYECKHE XapaKTEPUCTUKH.
Ob6nacTu NpUMEHEHUSI.

Macc-cniektpomerpudeckue MeToabl. OCHOBHBIE TMOJOXKEHHS. MeTpoJIorHYecKre
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xapakTepucTuku. O0IacTu MPUMEHEHHUS.

Xpomatorpadudeckue Metonasl aHaimsa. Kraccudukanus wmetonoB. CrocoOb
nojy4yeHuss xpomarorpamMMm. OCHOBHBIE NapaMeTpbl XpoMaTorpammbl. CeleKTHBHOCTh H
3¢ dexTUBHOCT, XpoMaTorpapuyeckoro paszjaeiacHus. Teopusi TEOPETUYECKUX TapesioK.
Kunerndeckas reopusi. KauecTBEHHBIN U KOJIMYECTBEHHBINH XpOMaTOTpadUIeCKIil aHaH3.

l'azosasn xpomamoepagusa. CopbeHTbl W HocuTenu. Mexanusm pasnenenus. Cxema
razoBoro xpomarorpada. Komonku. Jlerekropel. OOmacTd TPUMEHEHUS  Ta30BOM
xpomarorpadumu.

JKuokocmnas xpomamoecpaghua. Bunpl xunkoctoit xpomarorpagpuu. [Ipenmymiecrtsa
BBICOKOA((DEKTUBHON  KUAKOCTHOW Xxpomatorpaduu (BDOXKX). Cxema XHIAKOCTHOTO
xpomarorpada. Hacocbl, komoHku. OCHOBHBIE THIIBI JETEKTOPOB. Adcopbyuonuas
arcuokocmuas xpomamozpaghus. Ilonsipueie U HenosipHble HenoABKXkHbIE (da3bl. [loaBuxKHBIE
dasel.  Honoobmennas xpomamoepagpus. CrpoeHHe U (PU3NKO-XUMHUYECKHE CBOWMCTBA
noHOOOMeHHUKOB. MoHooOMeHHOe paBHOBecue. Hownas Xxpomamozpagus Kak BapUaHT
BBICOKO9()(DEKTUBHOM HMOHOOOMEHHOH Xpomatorpapuu. IKCKIIOZUOHHAA XpOoMamozpagus.
O6mue npuHnunsl Merona. [loaBwkHble U HenoaBWXKHBIE (a3zbl. OCOOEHHOCTH MeXaHHU3Ma
pasnenenus. Omnpenensemsie BeuiectBa. [liockocmuas xpomamoepaghusi. OOUe TPUHIIUTIBI
pasnenenus. CrnocoObl  MOMyYeHUs  IUIOCKOCTHBIX ~ XPOMAaTOTPaMM. bymaoicnan
xpomamoepadghus. Toukocnotinas xpomamoepaghus. O61aCTH TPUMEHEHHUS.

TepMuyeckue MeToAbl aHanu3a. TepMuyeckue MeToAbl aHanuza. OmnpeneneHue,
knaccudukanus, ocHoBel meronoB. TA, IATA, T, ATT, JCK.Tepmomaper. TpeboBanus k
MaTepuaiaMm TepModneKTpooB. DddekTt 3eedeka. Peructpanusa curnana JITA. I'panyupoBka
tepmorap. KonmuecTBeHHast OIEHKa TEIUIOBBIX 3(QeKToB.BiusHue CKOPOCTH peakiuu u
ycIoBUH dKcriepuMenTa Ha ¢opmy nuddepenmanbHoi kpuBoil. PacmmdpoBka Tepmorpamm.
OCHOBBI KQUeCTBEHHOTO M KOJMYECTBEHHOTO TEPMHUYECKOTO aHajau3a. OTaJOHBI IPH
MIPOBEICHUU TEPMHUYECKOTO ananuza.llcrouHuku OIIMO0K B TEPMHUUYECKOM
aHann3e.CUHXPOHHBIN TepMmuueckuid aHanu3. CHUHXpOHHBIM TepMmoaHanu3aTop. I[lpuHIun
paboTsl, Bo3MokHOCTH.[IpakTHUYecKOe MPUMEHEHHUE METOJIOB TEPMHUECKOT0 aHAIIN3A.

Metoapl paszeneHusi W KOHIEHTpupoBaHUs. (OCHOBBI OJKCTpPaKIMH KaKk MeETojJa
paszzeneHus U KoHleHTpupoBanus. KoncranTa pacnpenenenus, KodhOUIUEHT pacipeieeHHs.
Koncranta skctpakiuu. DakTop pas3ieneHus. YCIOBUS SKCTPAKIWHA HEOPTaHWYECKHX H
opranuueckux coeauHeHui. [IpakTuyeckoe mpuMeHeHUE SKCTpakiuu.CopOIus Kak METOH
pazzgeneHus. MeToasl  pa3felieHuss  DJIEMEHTOB, OCHOBaHHBIE  HAa  OCaXJICHUH
HEOPraHMYECKMMU U OpPraHUYECKUMHU peareHTamH. VICronb30BaHHE COOCAXKICHUS IS
KOHIICHTPUPOBAaHUSI MUKPOKOMIIOHEHTOB. Heoprannyeckre n opraHnuecKue KOIEKTOPHI.

VYcrneBaeMoCTh CTYJCHTOB B TEYCHHE CEMECTPA KOHTPOIUPYETCS B MPOIIECCE HATUCAHUS
PEUTHHTOBBIX KOHTPOJBHBIX padoT. Kaxknas koHTponbHas paboTa OTHOCUTCS K OMpeeIeHHOM
TeMe, 3aJlaHusl OLEHUBAIOTCA M0 OamnpHOM cucteme. [lOTHOCTBIO peEIlIeHHAs 3aava
olleHMBaeTCcs B 7 OayuioB; OTBETHl HA TEOPETUYECKHE BOIPOCHI B 3aBUCHMOCTH OT UX
CJIO)KHOCTH OIIEHHMBAIOTCA OT 3 1m0 7 OawioB. 3a pelieHue 3aaaddl  JOTOJHUTEIbHBIM
HECTaHJIAPTHBIM CIIOCOOOM U 3a MOAPOOHBIN OTBET HAa TEOPETUYECKUUN BOIMPOC JT0OABIAIOTCS
JIOTIOJTHUTEIbHBIE Oauibl. 3a KOHTPOJIBHYIO pabOTy MO Te€Me CTYACHT IMOJydaeT 3adyeT, e€Clu
HaOWpaeT B CyMME 3a BC€ BBIMOJIHEHHBIE 33/laHUs KOIMuecTBO OamoB He menee 50% ot
MaKkCHMaJbHOTO. Eciu BCe KOHTPOJBbHBIE pabOThI B TEUECHHE CEMECTpa 3a4yTeHBI, BCE
nabopartopHble pabOTHl BBITOJHEHB W 3allMIICHBI, CTYAEHT IMOJIydaeT 3adeT. B cmyuae
HEBBITIOJIHEHHST OJHOTO W3 YCIOBUU CTYJEHT CIaeT 3ader. B Ouiere K 3adery cojieprKarcs
BONPOCHI, CBSI3aHHBICE KaK C TEOPUEH aHAIUTUYECKOM XHMHH, TaK U C BBITOJIHEHHBIMH
nabopaTopHBIMU paboTaMu, a TakK)Ke pacueTHas 3ajada. 3adeT CTaBUTCS TPU YCIOBHUH
BBITTOJIHEHUA He MeHee 60% Bcex 3ajaHui.
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OneHouHbIC CpeACTBA S WHBAIMIOB W JIMIl C OTPAHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX UHIWBUAYAIBHBIX IICUXO(MU3NICCKAX OCOOCHHOCTEH.

— TpH HEOOXOJWMOCTH WHBAIUAAM H JIUI[AM C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA HA 3K3aMCHE;

— TIpY IPOBEJICHUH MPOIICTyPhI OIICHUBAHUS PE3yIbTaTOB 00YUEHUS HHBAIHIOB U JIUIL C
OTPaHUYCHHBIMH  BO3MOXHOCTSIMH  3JIOPOBbSl  TIPEAYyCMATPHBACTCS  HCIIOJIb30BaHUEC
TEXHUYECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3H C MX WHIAUBUIYAILHBIMU OCOOCHHOCTSIMH,

— NpH HEOOXOIUMOCTH Uil OOYYAIOIUXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbSI M WHBAIMJIOB TMPOICIypa OICHUBAHUS PE3YJbTATOB OOYYCHHS IO JAUCIUILIINHE
MOYKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouienypa onieHMBaHUS PEe3yIbTATOB O0OyUEHUS WHBAIHJIOB U JIUIl C OTPAHHYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 0 JHCHUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEIOCTABICHUE
uHpopManuu B (opmax, aganTHPOBAHHBIX K OTPAHMUYCHUSM WX 3J0POBbS W BOCHPHSITHS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeUeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
o0yyJaroumxcsi.

5. IlepeyeHb OCHOBHOW W [ONOJHHUTEJBHOH Y4eOHOH JIMTepaTypbl, He00OX0AMMOM
JJIS1 OCBOCHMS M CUUILTHHBI (MOXYJIfA).
5.1 OcHoBHasi 1MTEpaTypa:
1. OCHOBBI aHATUTHYECKON XUMHHU: yUeOHUK IJIsi CTyAeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pex. FO.A. 3onoroBa. M.: Axkanemus, 2014.
2. OCHOBBI aHAIMTUYECKON XMMUU: yU4eOHHK ISl CTYJAeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pen. F0.A. 3onotoBa. M.: Axanemus, 2010.
3. Kpuctnan I'. Aranutryeckas xumusi: B 2 1. T.1, 2/ mep. ¢ anrn. A. B. 'apmama u np. -
M.: BUHOM. Jlabopatopus 3Hanui, 2009.
4. ITounnox T.b., TemepmameB 3.A. AHamuTH4YecKas XUMHS: CHEKTPOCKOIMHYECKHE
MeToAbl aHanu3a. YuebHoe nocodue. Kpacnomap, Kyol'y, 2013.
5. IMouunok T.b., Temepuaries 3.A. MosekyssipHas aOCOPOIIMOHHAS CIICKTPOCKOIIHSI.
YuyebHoe nocooue. Kpacuomap, Kyol'y, 2016.
6. Bapbanar, F0.A. OCHOBBI aHATUTUYECKON XUMHUU: IPAKTUIECKOE PYKOBOACTBO
[DnexTponHsIi pecypce] : pykoBoacTso / FO.A. bap6anar, A.B. I'apmai, O.B. Monoraposa, E.A.
Ocurnoga ; nox pea. 3onorosa FO.A., llexosnosoit T.H., Ockonka K.B.. — DnekTpoH. nan. —

Mocksa: U3narensctBo "Jlaboparopus 3Hanwmii", 2017. — 465 c. — Pexum nocryma:
https://e.lanbook.com/book/97410

5.2. lonoiHUTeILHAS:

1. BacunbeB B.II. Ananutnueckass XuMusi: COOPHUK BOIPOCOB, YIPOKHEHUH W 3agad: yueOHoe mocobue
Jutst cryaentoB By3oB / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. OpioBa - 4-¢ u3a., crep. - M.: JIpoda,
2006.

2. OCHOBBI aHAJIUTUYECKOW XMMHUH: 33Ja4l M BOIPOCHI: yueOHOe MmocoOue Ajsl CTyIEHTOB YH-TOB / TOJ
pen. 0. A. 3omotoBa. M.: Beicmrast mkoa, 2004,
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3. OtTo M. CoBpeMeHHbIE METO/IbI aHAIUTHYECKON Xumun. B 2-x Tomax. M.: Texnocdepa, 2003.

4. AnamuTrdeckas XUMUsI 1 QU3UKO-XUMHUYECKHE METOJIbI aHAJIM3a: YIeOHUK JIJISl CTYZICHTOB BY30B. B 2 T.
T.1,2./ mox pen A.A. Mmenko. m.: Akagemus, 2010.

5. OCHOBBI aHATUTHYECKON XUMHU. [IpakTHYECKOE PYKOBOJICTBO: YUeOHOE MOCOOHE ISl CTYICHTOB YH-TOB
U BBICII. YueOH. 3aBeaeHui/ noj pen F0.A.3onotoBa.-M.: Beiciias mkona, 2001.

6. Ananutudeckas xumus. [Ipodnemsr u moaxoner: B2 T./ T. 1,2 / nep. ¢ aurn. A. I'. bop3eHko u 1p.; o
pen. 0. A. 3omotoBa; pex. P. Kemsrep u mp. - M.: Mup: ACT , 2004.

7.3.A. Temepnamies, T.I. I{roniko, O.5. Boponoga, B.B. [lepekoruii. AHanuTH4ecKas XuMusl.
DNeKTpOXUMHUYECKHEe METO/BI aHamn3a. Y uebHoe mocodue. Kpacnomap, Kyol'y. 2004.

8. T.b. Ilounnok, 3.A.TemepaamieB. Ananutuueckas Xumus. CIeKTpOCKOIMYECKUE METOIbI aHAIH3A.
YuebHoe nmocodue. Kpacuonap, Kyol'V, 2013.

9. Bacunnes B. I1. Ananutudeckas XuMust: y4eOHUK JUTS CTYACHTOB By30B [B 2 kH.] / KH. 1,2. / Bacunbes
B. II. M.: Jlpoda , 2007.

10. Bepmmann, B.W. AHanutndeckas Xumust [ DNeKTpoHHEIH pecypc] : yueonuk / B.. Bepmmaun, W.B.
Bnacoa, U.A. Hukudoposa. — Dnextpon. nan. — Cankr-lletepoypr : Jlans, 2017. — 428 ¢. —
Pexxum mocrtyma: https://e.lanbook.com/book/97670

5.3. Illepuoauyeckue u3IaHusl:

1. «Kypnan ananutuyeckoir xumun», Poccus, Mockaa.

2. «3aBopckas nabopatopus. Jluarnoctuka matepuanosy», Poccusi, Mocksa.
3. «AHaTUTHKA ¥ KOHTPOIbY», Poccusi, EkarepunOypr.

4. «Spectrochimica Acta. Part B», uzmarensctso Elsevier

5. «Analytical Chemistry», usnarenascteo ACS

6. MeTonuyeckne yKa3aHusi Jisi OOyYaWIMIMXCS 1O OCBOEHHIO THCHHUIJIMHBI
(Mmonmy.Jist)

[To Kypcy npeaycMOTpEeHO MPOBEICHHE JTa0OPATOPHBIX 3aHATHI, Ha KOTOPBIX CTYICHTHI
OCBAMBAIOT OCHOBHBIC TMPHUEMbI Pa0OTHl B aHAIUTUYCCKOW JIAOOPATOPHH, M3y4arOT MPHHIIHIT
paboOThl OCHOBHBIX AaHAJUTHUYECKUX MPUOOPOB, H3YyYAIOT BO3MOXKHOCTH COBPEMEHHOTO
aHAJTUTUYECKOTO o0opynoBanus. [Ipu mMoAroToBKe K J1aOOpaTOpHBIM paboTaM CTyJEHTaM
HEOOXOIUMO M3Y4YUTh TEOPETHUYECKUH MaTepuan Mo TeMe jgabopaTopHOil paboThl. 3ammmra
1ab0paTOPHBIX PabOT MPOUCXOIUT B (PopMEe YCTHOTO OMpoca M YCHEIIHOTO HaIrHUCAHUS
PEUTHHTOBOM KOHTPOJBHOHI paboThl Mo TeMe. Bo Bpems m1abopaTOpHBIX 3aHATUN H3ydaeTcs
OCHOBHOUM CHCTEMAaTH3MPOBAHHBIA MaTepuas, pa30oMpaeTcs pemieHHe 3aad U Pa3bICHIIOTCS
HauboJee CI0KHBIE ACIEeKThl M3Yy4aeMbIX METOJ/IOB aHAIIK3A.

BakHeiilniuM 3TanoM Kypca siBJsIeTCSl CAaMOCTOSITe/IbHAsI padoTa mo JUCHHIJINHE,
B pPaMKax KOTOPOi CTYIEeHTbl OCYIIECTBJISIIOT MPOPabOTKY y4eOHOro (TEOPETUYECKOTO)
MaTepuaia, IOJATOTOBKY K TEKYIIEMY M MPOMEXYTOYHOMY KOHTPOIIIO, a TAKXKE BBITIOIHSIOT
WHAUBUAYallbHbIE 3a/1aHUs (HAlpUMep, TOTOBAT KOPOTKHE COOOIIEHUS U MPE3EHTAIUH ).

[Tepen pemenuem 3a1a4 HEOOXOJUMO BHUMATEIHHO U3YUUTh TCOPSTHUSCKHUIA MaTepHal,
npopaboTaTh KOHCIIEKT JIEKIUH, pa3o0paTh MNpHUMEphl pelieHus 3aaad. PemieHue 3amad
PEKOMEHIyeTCsI HA4YMHATH C HauOoJee MPOCTHIX, OJIM3KUX K HMCIOIMIMMCS B 3aJadHUKE
npuMmepam. He pekoMeHayeTcs HCHOJIb30BaTh TOTOBBIE KOHEYHBIE (OPMYIBI, KOTOPBIC
BBIBOJIATCS B IPUMEpaxX PeIIeHUs 3a1a4. 3aruch B TETPAIN JODKHA COJIEPKaTh (POPMYIIBI M BCE
BBIUMCJICHHSI C yKa3aHUEM eIuHUI] u3MmepeHus. [Ipu BBIYHCIEHUSX HEOOXOIUMO oOpamiarh
BHUMaHHUE HA UX TOYHOCTH (MCTOJIB30BaHUE HYXHOTO YHCIIa 3HAYaNuX mudp) U coOI01eHne
MPaBHUII OKPYTIICHUSI.

IIlpy mDOAroTOBKE KPATKOro /A0KJIaAa ¢ KOMIBIOTEPHO mMpe3eHTAIHel
apryMEHTHUPYETCS aKTyalIbHOCTh TEMBI, BBISBISIETCS MPAKTUYECKOE U TEOPETHUECKOE 3HAUCHHE
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naHHoro wuccrnenoBanus. OCHOBHas 4dYacTh JIOKJIAJa pAcCKphIBaeT CoJepKaHWe TeMbl. B
3aKIIIOYCHUHM B KpPaTKOW W C©katod (opMe W3NararoTcs IMOJNyYeHHBIE pe3yJbTaThl,
npeCTaBisiomuye co0oi OTBET Ha TJaBHBIA BOMPOC HCCIENOBAaHUS. 31€Ch K€ MOTYT
HaMeyaTbCs U ATbHEHIIINE TICPCIICKTHBBI PA3BUTHUS TEMBI.

B ocBoeHMM AMCIMITIMHBI MHBAIHIAMHU W JTUIIAMHA C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH
3I0pOBBsl OOJIBIIIOE 3HAYEHWE HMMEET HWHAMBHIYyalilbHas ydeOHas pabora (KOHCYNbTAaIluu) —
JIOTIOJTHUTEIHHOE pa3bsiICHEHNE YUeOHOTro MaTrepuania.

WupuBuayanbHbIe KOHCYJBTAIlMM IO TPEAMETY SIBISIOTCS  BaXXHBIM  (PaKTOpOM,
CIIOCOOCTBYIONUM ~ WHIUBUAYyaTH3allud OOYYEeHUS ¥ YCTAHOBJICHHWIO BOCIHTATEIHHOTO
KOHTaKTa MKy TperojaBareieM U 00yJaronuMCsi HHBAIHIOM WX JIUIIOM C OTpaHHYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. llepeyeHb HH(POPMALUOHHBIX TEXHOJIOTHIA, HCI0JIb3YeMbIX NPH OCYIIECTBIEHUH
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

7.1. llepeyeHb HH(POPMAIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH I

Vcnonb30BaHue 31€KTPOHHBIX NPE3EHTALMI TP IPOBEACHUY IPAKTUYECKUX 3aHATHI.

7.2. IlepeyeHb JMLIEH3UOHHOTO U CBOOOJHO PACHPOCTPAHSAEMOI0 NMPOrpaMMHOIO
obecrieyeHust

[lpy mOATOTOBKE  KpPAaTKUX COOOIIEHHH WCIONB3YyeTCcs IMpOorpaMMHOE obecreueHue

Microsoft Office (Word, Excel, PowerPoint).

7.3. IlepeyeHb COBpeMEHHBIX
HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

- UndopmanronHas cupaBoyHasi CHCTEMa HOPMATUBHO-TEXHUYECKON M ITPABOBOM
uHpopmanuu

TexskcnepT (HalMOHAIbHBIE CTAaHAAPTHI, IPUPOJIOOXPAHHBIE HOPMATHBHBIE
JOKYMEHTBI) WWWw.cntd.ru

- [lonckoBas mnatdopma, oobeauHsIomas pedepaTuBHbIe 6a3bl TaHHBIX MyOIUKANN B
Hay4YHBIX XypHaJlax ¥ nmatenTos http://www.webofscience.com

- bubmmorpaduueckas u pedeparnBHas 6aza JaHHBIX

https://www.scopus.com

- CnpaBouHo-npaBoBas cuctema «Koncynbrant [Tnrocy (http://www.consultant.ru)

- baza mannbpix Hayunoii snexrponnsiii Oudanoreku eLIBRARY.RU https://elibrary.ru/

- ®enepanbHas TocyapcTBeHHas nHpopManuoHHas cuctema «HarponanpHast
AJIEKTPOHHAs OnbnroTeka» https://Hr0.pd

npodgeccHOHANBHBIX 023  JaHHBIX H

8. MarepuanbHo-TexHn4Yeckass 0a3a, HeoOxoauMasi
00pa3oBaTeILHOIO NMpoIecca Mo JUCHUIINHE (MOYJIIO0).

A OCyIIeCTBJIEHUS

No Bux pabor MarepuanbHO-TEXHUYECKOE 00ecTieUeHUE JUCITUTIITNHEI (MOTYJISI) 1
- p OCHAIIIECHHOCTHb
1. JlekmoHHBIE 3aHATHS He npenycMoTpensl
3aHATHS CEMHUHAPCKOTO
2. He npenycMoTpensl
THIIA
3. JlaGopaTopHbie 3aHsaTHsS | Y4eOHbIe 1a00paTOpUu YKOMIUIEKTOBAaHHBIC, CHEIMAIN3UPOBAHHON

JIa6 415 ¢, 242c¢c, 252 c,

M66CHB}0, BBITSDKHOM CHUCTEMOU BCHTWIAIIWMKY, MCIIOBBIMHM JOCKaMH,

sJabopaTopuu YHIIK | cpeactBaMu  moXapHO#  0€30MacHOCTH M OKa3aHUs  IEPBOM
«AHATATY IIpU | MEAUIIUHCKOMN TTOMOIIIH, 71a60paTOPHBIM 000pyIOBaHHEM:
MIPOBEJICHUU cnekrpodoromerp LEKI, cymmnbneii mkap LOIP LF-60/350VS1,
OPraHU30BaHHBIX O0ans BomsHas LOIP LB-161, pH-merper "Oxcmept-001", Becb
3KCKypCHUi anamutnaeckue BJIP-200, Beckr texumueckue BJIKT-500, mauTku

anextpuueckue, pH-metp-150, pH-merp LEKI 3D, Amnepmerp M

2017, xongykromerp DOxcnept-002, xymonomerp Oxcnept-006,
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YCTaHOBKA JUISI aMIIEPOMETPUYECKOTO THTPOBAHHS, XpOMaTorpads
CHROM - 5, KOMILJIEKT 00OpYIOBaHUS UIsI TUTPOBaHUS, HAOOPHI
XUMUYECKOH MOCYIbl U peaKTUBOB. JIJ1s1 M3YUCHUS IPUHITUIIA PAOOTHI
COBPEMEHHBIX  JOPOTOCTOSIIIUX  AHATUTUYECKHX  MPUOOPOB
MpemrycMOTpeHsl 3KcKypcuu B jabopatopun YHIIK «Amnamuty,
OCHAIIICHHBIE  COBPEMEHHBIMH  XPOMATO-MacC-CIIEKTPOMETPaMH,
NCII-criekTpoMeTpamu, CHHXPOHHBIM TEPMOAHAIN3aTOPOM,
PEHTTeHO(IIYOPECIICHTHRIMU CIIEKTPOMETPAMH.

Kypcosoe KypcoBsie paboTsl HE IPeyCMOTPEHBI

IPOCKTUPOBAHHE

I'pynmoBsie VYuebuble momenieHus: (HaKyabTeTa XUMHUU U BBICOKMX TEXHOJIOTHH,
(MHAMBUIYaTBHBIE) OCHAIIICHHBIE MEOEITbI0, METIOBOM JTOCKOM.

KOHCYJIbTalluu

Ayn.126c, 234c

Texymuii KOHTPOJIb, | YueOHbIe MoMelIeHus (aKyIbTeTa XUMHUH M BBICOKHX TEXHOJIOTHH,
MIPOMEXYTOTHAS cHaO)KeHHBIE MeOeIbI0, MEJIOBOH JIOCKOM.

aTTecTalus

Ayn 234c, 126¢

CamocrosiTenbHas CamocrosTenpHast paboTa CTYIEHTOB OCYIIECTBISETCS B YHTAIBHBIX
pabora 3amax Oubmmotexm KyOI'Y, 3ame pedepaTHBHBIX IKypHAJIOB,

BhIUUCIUTENbHOM wLeHTpe KyOI'Y, UurepHeT-lieHTpe, a TaKke
JIPYTUX ayAuTOpHsiX (paKkynbTeTa XUMHH U BBICOKMX TEXHOJIOTHH C
BO3MOYKHOCTBIO TMOJKIIOYeHH K ceTh «MHTepHeT», mporpamMMmon
OKPaHHOTO  YBEJIMYEHHs] W JOCTyIOM B  OJIEKTPOHHYIO
MHGOPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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