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1. Hesnu u 3a1a4n u3ydeHusi JUCHUINJIMHBI (MOTYJIA).

1.1. Heap aucuuniuubl: GopMHpoBaHHE 0a30BBIX 3HAHWW O BHJAAX U CIOCOOax
XMMHUYECKOTO aHaJIM3a, METOJax OINpEACICHUs COCTaBa BELIECTB, BHIPAOOTKAa KOMILIEKCA
COOTBETCTBYIOIIMX yMEHHUA U HaBBIKOB U (opmupoBaHue oO0menpopecCuOHAIBHBIX H
npo(hecCHOHANBHBIX KOMIICTCHIIUNA JJIsi  YCIEUTHOTO OCYIIECTBICHUS MpodheccHnoHaTbHOMI
JIeATEIbHOCTH.

1.2. 3agaum AUCHUILIHHBI: WU3YYCHHE OCHOB TECOPHH XHMHUYECKUX, (HUIUKO-
XUMHUYECKHX U (PU3NYECKUX METOJIOB aHAJIM3a PA3IUYHBIX 00BEKTOB, MPUOOpETEHHE HABHIKOB
XUMHUYECKOTO IKCIIEPUMEHTA, HABBIKOB PabOTHI HA COBPEMEHHOH yueOHO-HAYyYHOM ammaparype
U Ha CepuiHOH ammaparype, NpPUMEHSEMOM B aHATUTUYECKUX M (DU3MKO-XUMUYECKUX
UCCIIEIOBAaHMAX, U3YYeHUE OCOOCHHOCTEN aHaJIM3a Pa3InyHbIX OOBEKTOB.

1.3 MecTo AucuMnJIMHbI (MOXYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

JucuummuHa «[IpakTukymM 1O aHaIUTHUYECKOW XUMHH» OTHOCUTCS K 00s3aTElIbHOMN
yacTu bioka 1 yueOGHoro rurana HanpasieHus noarotoBku 04.03.01Xumus. MadopmanronHo
Y JIOTUYECKHU CBSI3aHA CO CIACAYIOMIMMU JUCIUTUIMHAMM:

- AHanuTHYecKasi XUMUS;

- du3nyeckre METOJIbI aHAJIN3a,

- Heoprannueckas xumus;

- [IpakTHKyM 110 HEOPTraHUYECKOW XUMHUH;

- dusuka;

- MaremaTuKa;

- Gusznueckas XuMus;

- [IpakTKyM 11O PU3NUECKON XMMUU;

- Opranuyeckas XuMus;

- [IpakTHKyM 11O OPraHUYECKON XUMHUH.

1.4 IlepevyeHb MJIaHMpPYeMbIX pe3y/JbTATOB 00y4YeHHs IO JAMCUMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ IUIAHUPYeMBIMH  pe3yJbTATAMH OCBOEHHSI 00pa3oBaTeJLHOM
NpOrpamMmBbl.

N3yuenne panHOM yuyeOHOM AWCIMIUIMHBI HAIMpaBieHO Ha (GOPMHpPOBAHUE Y
oOyuaromuxcs obmernpodeccnonansuoit kommnereHuu OIK-2:

Ko u HanMeHOBaHHE WHANKATOPA Pe3ynbTarhl 00y4deHuUs 10 JUCIUILTAHE
JOCTH)KEHHS] KOMIETEHIIUN (3Haem, ymeem, é1adeem)

OIIK-2: Cnoco0eH npoBoaMTH ¢ CO0II0ieHHEeM HOPM TeXHHKH 0e3011aCHOCTH
XMMHYeCKHMIi IKCIIePUMEHT, BKJIIOYasl CHHTe3, aHAJIU3, H3yYeHHe CTPYKTYPbI M CBOICTB
BellleCTB M MaTepUAJI0B, HCC/IeJ0BAHNe MPOLECCOB € UX YYacTHeM

HNOIIK-2.1.
Hcnonp3yeT 3HaHuA B
00JIaCTH XUMHUYECKOTO

3HaeT NPUHLMIBI OCHOBHBIX METOJIOB UCCIEIOBAHUS COCTaBa
BEILIECTB U MAaTEPHAIOB; HA3HAUYCHHUE U MPUHIIUITBI PAOOTHI
armaparypsl, IPUMEHSEMON B AHATUTUYECKUX MCCIICIOBAHUSIX

aHaJI3a OJ1d
SKCIICPUMCHTAJIIBHOT'O

YMeeT yuyuThIBaTh CrielU(PUKY aHATUTHUECKON 3a/1a4ul TIPU BBIOOpE
METOJa XMMUYECKOI0 aHAJIN3a aHAJIU30B.

U3Yy4EeHUs COCTaBa,
CTPYKTYpPHBI U CBOWCTB

BnaneeT HaBbIKaMW MHTCPIIPETAINHN PE3YIbTATOB IIPOBCACHHOTO
OKCIICPUMCHTA JJI1 OLICHKU COCTaBa U CBOICTB BCIICCTB U

BCIICCTB U MAaTCpUAJTIOB

MaTepHaJIOB.

HNOIIK-2.2.
Cobinto1aeT HOPMBbI
TEXHUKU 0€30MaCHOCTH
IIpY NIPOBEICHUU

3HaeT CBOMCTBA BaKHEHIINX aHATUTUYECKUX PEareHTOB,
OCHOBHBIEC HOPMBI ¥ ITpaBmIia 0€30MacHON padOThl B aHATUTUYECKON
n1abopaTopuu




OKCIICPUMCHTA B VMeeT caMOCTOSTEIIFHO BBIIOIHITE HECITOKHEBIC aHAIH3EI C
aHaJIUTUYECKOMH CO6JIIOI[€HI/ICM HOPM U MMpaBUJI TCXHUKU 0e30MacHOCTH

naboparopuu mpu
W3y4YEHUHU COCTaBa U
CTPYKTYpHI BEIIeCTB U
MaTepUajoB

Brnageer 6a30BbIMH HaBbIKAMH BBIMOJIHEHUS BAXKHEUIITUX
AHATUTUYECKUX Olepallfii; HaBbIKaMHu pa0OThl HA COBPEMEHHOM
anmapaTrype Mpy MpOBEACHUN aHATUTUYECKOr0 SKCIIEPUMEHTA.

Pesynprarhl 00y4eHHsT MO TUCHMIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOM H CaMOCTOSTENbHOM paboThl oOOydyaroumxcs B COOTBETCTBUHM C
YTBEP)KJICHHBIM Y4E€OHBIM IUIAaHOM. VHIMKATOPHI OCTMKEHUS KOMIIETCHIIMHA CUHUTAIOTCS
c(hOpMUPOBAHHBIMH MPU JOCTHKEHUN COOTBETCTBYIOIIUX PE3YJIbTaTOB O0yUEHHUSI.

2. CTpyKTypa U cojep:KaHue TUCHUIIUHBI.

2.1 PacnpenesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM PadoT.

O6mast TpyA0€MKOCTh JUCIUIIIMHBI COCTABIIACT 73a4.e/. (2524aca), ux pacrnpeaeicHue
10 BUAAaM paloT MPEACTaBICHO B TaOJHIIe

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dachrn)
3 4 - -
KonTakTHasi padoTa, B TOM YHCJIE: 204.,4 102,2 | 102,2
AynuTtopHble 3aHATHS (BCero) 204 102 102

B ToMm uncne:

3aHATHS JICKIIMOHHOIO THUIIA

3aHATHA CEMHUHAPCKOTO THMA (CEMUHAPBI, TPAKTHYECKUE
3aHATHUS)

JlaboparopHsie 3aHATHS 204 102 102

WNnasi kOHTaKTHAs padora:

KonTtpons camocrosrtensHoit pa6oTsl (KCP)

ITpomexyTtounas arrectanus (MKP) 0.4 0,2 0,2
CamocrosiTeTbHasi padoTa, B TOM YHCJIE: 47,6 5,8 41,8
Kypcosas paboma - - -
IIpopabomxa yuebrnoco (meopemuuecko2o) mamepuaia 20 20
Buinonnenue unousudyanvuvix 3a0anutl (n002omoexa 10 10
coobWeHul, npeseHmayuil)
Peghepam
Tloozomoska k meKkywemy KOHmpoio 17,6 5,8 11,8
Koutpoab:
IToaroroBka K 3K3aMeHy
O01mas TpyI0eMKOCTh Yac. 252 108 144
qac B ToM umcIie KOHTaKTHAS 2044 | 1022 | 102.2
pabora
3ad. el 7 3 4

2.2 ConepxxaHue JMCUMILIUHBI:

Pacnipenenenne BumoB yueOHON pabOTHl M WX TPYJOEMKOCTH TIO paszaenaMm (Temam)
JTUCLHUTIITUHBI.

Paznensl (TeMbl) AUCHUTUIMHBI, U3y9aeMbI€ B 3 ceMecTpe (ouHas ghopma)
[Tpumeuanue: JI — nekuuu, I13 — npakrtuueckue 3ansaTus / cemuHapsLJIP — mabGoparopHsie
saasTusi, CPC — camocrositenpHas paboTa CTy/IeHTa




KomnuectBo yacos

pj;ri_ HanmenoBanue pasnenos AynuropHas Bneaynuropnas
ena (Tem) Bcero pabota pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
5 MeTtponorudyeckue OCHOBBI 7 5 1
XUMHUYECKOT0 aHaJIn3a
3 [TpoGooT6op u 4 4
poOONOATrOTOBKA
OcHOBHBIE 32aKOHOMEPHOCTHU
4 MPOTEKAHUS XUMHUECKUX 9 8 1
peakuuii. 3aKOH AEUCTBUS
Mmacc
OcCHOBHbIE THITBI XUMHYECKUX
5 peaKkuuii B aHaJIMTUYECKOM 9 8 1
xumuH. KucnoTHo-ocHOBHBIE
peakiumn
TurpumeTpuyeckue MeTobl
6 aHaym3a. KucnoTHo-ocHOBHOE 14 14
TUTPOBAHUE
7 OKHCIUTENTBHO- 6 6
BOCCTAHOBUTEJIHHBIC PEAKITHH.
OKuCIUTENBHO-
8 BOCCTaHOBUTEIHLHOE 11 10 1
TUTPOBAHUC
g | Peaxwm 11 10 1
KOMILJIEKCOOOpa30BaHUsI.
10 Kommekcomerpuueckoe 10 10
TUTPOBAHUE
11 [Ipoueccsl ocaxaeHus u 8 8
COOCaXICHUS
12 | OcagurenbHOE THTPOBAHHE 6 6
13 I'paBuMeTpUUECKUI METON 12.8 12 0.8
aHaIM3a
Hmozo no oucyuniune: 102 5,8
Paznenbl (TeMbl) AUCHUTUIMHBI, U3y4aeMbIe B 4 ceMecTpe (ouHas ghopma)
Ne KonmuecTBo wacoB
pa;- HaumenoBanwue pa3aenon AynuropHas CamocrosTenb
fena (Tem) Bcero pabora Has pabora
JI 113 JIP
1 2 3 4 5 6 7




pas-
nena

KonnuectBo yacoB

HaumenoBanwue pa3aenon AynuropHas
(Tem) Bcero pabora

CamocrosiTenb
Has pabora

JI I13 JIP

Knaccudukanms
WHCTPYMEHTAILHBIX METOJIOB.
AHaIuTHYECKHI CUTHAI.
OcHOBHBIE TIPUEMBI ITEpeXoaa OT
BEIMYMHBI aHAJTUTUYECKOTO
CUTHaJIa K KOHIICHTPAIIHH.
I'pamynpoBouHbIe PYyHKITHN.
@®oH ¥ CII0COOBI €r0 CHIKEHUS

CHeKTpOCKOIMMYECKUE METOTBI
aHaJIn3a. DJIEKTPOMarHUTHOE
W3JIYYCHHUE U €TO
B3aHUMOJICHCTBHE C BEIIICCTBOM.
CrieKTpbl aTOMOB U MOJIEKYII

10 4

Mertoapl aOCOpOITMOHHOM
CIIEKTPOCKOITUHU

30 26

MeTtonasl SMUCCHOHHOM
CIIEKTPOCKOIUHU

14 10

18.

DIEKTPOXUMHUYECKHE METOIbI

20,8 24
aHajIn3a

6,8

XpomMarorpapu4ecKre MeTO IbI
aHanmm3a. Macc-ClieKTpOMeTpHsl.
XpomaTo-Macc-ClIeKTPOMETPUS

34 26

Tepmuueckue MeToIbl aHAINA3a 7 4

Mertobl pa3ieneHus u
KOHLEHTpHUpoBaHus. OCHOBHbIE 12 6
O0OBEKTHI aHAIN3a

Hmoeo no oucyuniune 102

41,8

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3aHATHSA JTeKIMOHHOI0 THUIIA — HE MPeIYCMOTPEeHbI
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA — He NPeIyCMOTPEHbI
2.3.3 JlabopaTopHbIe 3aHATHS.

3 cemecTp

Tembl 1a00paTOPHBIX paboOT

dopma
TEKYILEro
KOHTPOJISI

3

4

TexHuka 1a00paTOpHBIX pabOT B AaHATUTUUECKOH JIabopaTOpHH.
JpoOHbIii 1 cucTeMaTU4eCcKHii aHanu3. BakHeillne KauecTBeHHbIE
pEeaKIMy KaTHOHOB.

3ammra JIP

Baxxnelme kayeCTBEHHbIE peaklMi aHMOHOB. KOHTposbHas

3amura JIP




MIpaKTUYECKAasl 3a7]a4a Ha ONPE/IENIEHNE KAaTUOHOB U aHHOHOB B CMECH.

3 |Pemenue pacyeTHBIX 3a7a4 10 TeMaM «XHUMHYECKOE PABHOBECHE. PacuerHbie
KucnorHo-ocHOBHBIE peakuuu. Pacuer pH BOJHBIX M HEBOJHBIX 3a/1aHUs
pPacTBOPOB KHUCIIOT, OCHOBaHUH, aM(poauTOB. bydepHbie pacTBOpPBI». 3amuTra JIP

4 |KucnotHO-0CHOBHOE TUTpOBaHuE. [lepBUUHbIE U BTOpUYHbIE PacuerHbie
crangaptsl. lIpurorosnenue u cTaHapTU3aLMs pacTBOPA ILIEJIOYH. 3a/1aHUS

3amura JIP

5 |OnpeneneHue CUIBHOM KUCIOTHI B pacTBope. Onpenenenue PacueTHbIe
KHCJIOTHOCTH MUIIEBOTO MPOIYKTa METO/I0M KHCIOTHO-OCHOBHOI'O 3a/laHus
TUTpPOBaHUs. PacyeT pe3yapTaToB mpsiMOro, 00paTHOTO, 3anura JIP
3aMECTUTEIBHOIO TUTPOBAHUS.

6 |Onpenenenue a30THON M OOPHOM KUCIIOT MIPH UX COBMECTHOM 3amura
IIPUCYTCTBUH. PacdyeT KpUBBIX KMCIOTHO-OCHOBHOI'O TUTPOBAHUS. JIP

7 |Omnpenenenue kapOOHATa U MIEIOYH NPU KX COBMECTHOM MpuUcyTcTBUU. |3amura JIP
Pacuer nHIMKATOPHBIX OLIMOOK KUCIIOTHO-OCHOBHOTO TUTPOBAHMSI.

8 |OmpeneneHue HaNIPaBICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX Pacuernbie
peakuuil. [IpuroroBnenue u crangapTU3alys pacTBopa epMaHraHara |3aJaHus
Kaus. Samura JIP

9 |[IepmanranaToMeTpu4ecKoe onpeaeNeHUE Kemesa. 3amura JIP

10 |MuaukaTopHbBIE METOIBI PEIOKC-TUTPOBaHUS. PeTOKC-MHINKATOPBI.
buxpomaroMmerpudeckoe onpeaeseHue xenesa ¢ TupeHnIaMHHOM

11 |[IpuroroBieHue U CTaHAAPTU3AIUS PACTBOPA THOCYIb(aTa HATPUSI. 3amura JIP
HonomeTprudeckoe OnpeaeIeHue MEIH.

12 |KomIuiekcOHOMETPUUECKOE ONpeieeHne KallblUs U MarHus B 3amura JIP
pacTBOpe MpU UX COBMECTHOM IMPUCYTCTBUH. OIpeieleHne KECTKOCTH
BOJIBI.

13 |Onpenenenue antoMUHUSA OOpaTHBIM TUTPOBaHHEM. PacueT KpuBBIX 3amura JIP
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMUS.

14 |Metoast Mopa, @onsrapaa u @asHca 11 GuKCUpoBaHus KoHeuHoH  |PacuerHble
TOYKHU TUTpoBaHus. OnpeerneHne XJI0puaoB MeTooM Mopa B 3a7aHus
MUIIEBOM IIPOAYKTE 3amura JIP

15 |W3ydenue npaBui B3BEIIMBAHUS HA aHAINTHYECKUX Becax. Pacuernble
['paBuMeTpuUecKOe onpeeneHue xenesza. Pacyer pe3ynbraToB 3a/laHus
IrpaBUMETPUYECKOro aHan3a. Pacuer noteps 3a cuer pacrBopumocty  |3amura JIP
ocaJika.

Ko 6cem nabopamopmvim pabomam umeromcs Memooudeckue YKa3anus, ymeepicoenuvle Ha
kagedpe anarnumuyecxou xumuu Kyol'y

4 cemecTp




dopma TeKyIero

No Temsbl 1a00paToOpHBIX PabOT
KOHTPOJIS
1 3 4
1. [DKCTpaKIMOHHO-CIEKTPOPOTOMETPUIECKOE ONIPEACIICHHUE 3anura JIP
He(TENPOIYKTOB B MPUPOIHBIX Bogax mMetogoM MK-crekrpockonuu
2 |3yyeHnue mnpuHIHNA pabOThl aTOMHO-a0COPOIIMOHHOTO 3ammura JIP

cnekrpoMmetpa ¢ OTA. OnpeneneHue TSKEI0ro MeTajljia METOA0M
aTOMHO-a0COPOIIMOHHOI CLIEKTPOCKONUH. DKCKYPCHS B
71a00paTOPHIO ATOMHOM CIEKTPOCKOINH

3 [M3yuenue npuHIMna paboThl aTOMHOTO YMUCCHOHHOTO 3amura JIP
CIIEKTPOMETPA C UHAYKTUBHO CBSI3aHHOM m1azMoil. OnpeneneHue
cocTaBa MOPCKOM BOJIbI METO/I0M aTOMHOM SMHUCCHOHHOMN
CIIEKTPOCKONNH. JKCcKypeus B tadoparoputo MCII-aromHoi
CHEKTPOCKOIUU

4 |M3ydeHue npuHLIUINA PaOOThI IHEPTOAUCTIEPCUOHHOTO 1 3amura JIP
BOJIHOAMCIIEPCUOHHOTO PEHTI€HO(DITYOPECIEHTHBIX CIIEKTPOMETPOB.
Omnpenenenne Ka4eCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa
METAJJTNYECKOro CIuiaBa 0e3 pa3pyuieHus mpoObl. DKCKypCcus B
712a00paTOPHIO PEHTTCHOBCKOW CHEKTPOCKOTHH

5 [Hactpoiika pH-meTpa no Oydepubim pactBopam u onpeaenenue pH |[3amura JIP
KOHTPOJIBHOT'O pacTBoOpa

6 |OmpeneneHue HUTPATOB METOAOM MPSIMON MOTEHLIMOMETPHUH C 3amuta JIP
HUTPAT-CCIICKTUBHBIM 3JICKTPOJ0OM

7 |Omnpenenenue xxene3a METOJ0M MOTEHIIMOMETPUIECKOTO 3amura JIP
TUTPOBAHUA

8 |OmpeneneHne CONSHOM KHCIOTHI METOIOM KyJloHOMeTpudeckoro  |3amura JIP

TUTPOBAHUS

9 |Onpenenenue MEI0YN METOAOM KOHIYKTOMETPUIECCKOTO SammTa JIP
TUTPOBAHUS

10 |Onpenenenue MeIu METOIOM aMIIEPOMETPHIECKOT'O TUTPOBAHUS 3ammTa JIP

11 |KayecTBEHHBIN aHAIN3 CMECH aMUHOKHMCIOT METOIOM 3amura JIP

TOHKOCJIOIHON Xpomartorpapuu

12 |Ompenenenune sTuUaneraTa v 3TaHoJa B CTOYHBIX Bojax MeTojoM  (3ammra JIP
ra3oBoil xpomaTorpaduu

13 |U3ydenue npuHIMIA IEHCTBUS MaccC-CIEKTPOMETpPa U 3amwura JIP
XpoMaToOMacc-CeKTpoMeTpa. DKCKYpPCHs B XpoMaTorpapuiyecKuil
LIEHTP KOJIOro-aHanuTudeckoro neHtpa Kyol'y

14 |U3ydenue npuHIKIIA pabOTHl CHHXPOHHOTO TepMoaHaiau3aTopa u  |3ammra JIP
nepusatorpada. VccrnenoBanue cBOCTB TBEpAOro Marepuaia Ha
nepuBatorpade. IKCKypcHs B JJa0OPaTOPUIO TEPMHUUECKOTO aHAITN3a

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

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
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 T10 BBITMIOJTHEHUIO 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. Temepnames. MonekynsipHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'Vy, 2016.
4. Y4eOHUKY U 3aJJaYHUKHU U3 CIIMCKA OCHOBHOM JINTEPATYPHI.
Brmonnenue 1. Meroanueckrue peKOMEHIAIIMU K OpraHU3aliK ayIUuTOPHOHN U
WHIUBUIYAJIbHBIX ~ |BHEAYAUTOPHOM  (CaMOCTOSITENBHOM)  paboOThl  CTYJIEHTOB:
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.
CriekTpocKONUYecKre MeETOfbl aHaiau3a. Y4eOHoe mocolue.
Kpacuomnap, KyoI'Y, 2013.

4. T.b. Ilounnok, 3.A. TemepnameB. MonexynsipHas
abcopOuunonHas cnekrpockonus. Kpacnonap, Kyol'Vy, 2016.

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

ITonroTroBka K
TEKYLIEMY KOHTPOJIIO

1. Meroaunueckue peKOMEHIalluu K OpraHu3aliy ayAUTOPHON 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. Tlounnok, 3.A. TemeppameB. AHaIUTHYECKAs] XHUMUS.
CHeKTpOoCKOMMYEeCKHe METOAbl aHalin3a. Y4eOHoe TMmocobue.
Kpacnonap, KyoI'Y, 2013.

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

4. YyeOHUKY U 3aJJaYHUKHU U3 CIIMCKA OCHOBHOMW JIUTEPATYPBHI.

Y4eOHo-MeTOAUYECKHUE MaTepuaibl JUIsl CaMOCTOSITENbHON paboThl OOydaroumxcs W3

qyucCijla HHBaAIWJAOB MW JIHII

C OrpaHMYEHHBIMH BO3MOXXHOCTAMH 370poBbi (OB3)

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

uHpOpMaLUu:

JIjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe YBEIUUYEHHBIM 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.

JIJ1s1 TTI C HApyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO armapara:

— B mieuaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

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

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH, NMPUMEHseMble NMPH OCBOCHUM JUCIHUIIHHBI
(Momy.Jis)

B mporecce ocBoeHUs JMaHHON Y4eOHON NUCHUIUIMHBI HMCIONB3YIOTCS CIEAYIONINE
o0Opa3oBaTeNibHbIe TEXHOJIOTHH: CAMOCTOSATENIbHAs paboTa CTYIEHTOB, IPYIIOBbIE TUCKYCCHH,
MPOBOAMTCS Pa30op MpakTUdecKuX 3anad. [IpeaycMOTpeHBl KOHTAKTHBIE Yachl, B PaMKax
KOTOPBIX IpernojaBaTelib, ¢ OAHONW CTOPOHBI, OKa3bIBaE€T MHIAMBUIYyaIbHbIE KOHCYJIbTAIIUU 10
XOJ1y BBITIOJTHEHUSI CAMOCTOSITEIbHBIX 3aJJaHUM, a C IPYrOil CTOPOHBI, OCYIIECTBISET KOHTPOJIb
U OICHMBACT pe3ylbTaThl ATHUX HHIWBUIYaJIbHBIX 3anaHuil. [lpumensercs oOcyxaeHue
pe3yabTaTOB pabOThl CTYIEHUYECKHX HCCIEAOBATENbCKUX TPYII; HEKOTOPBIE pa3eibl
TEOPETUYECKOI0  Kypca  pacCMaTpUBAIOTCS  C  HCIIOJB30BAHUEM  OMEpexaroiiei
CaMOCTOSITEJIbHOW pabOThI: CTYIEHTHI MOJIYYalOT 3a/laHie HA U3y4YE€HHE HOBOI'O Marepuasia Jo
€ro M3JI0KEHUS Ha JICKIUH.

B pamkax u3yuyeHus IUCHUIUIMHBI IPEIYyCMOTPEHO MOCEIIEHUE J1abopaTOpuil DKOJIOTr0-
AQHAJIMTUYECKOTO IIEHTPA U IIEHTpa KOJUIEKTUBHOTO Mojib3oBanus Kybanckoro
TOCYHUBEPCUTETA.

HJ’IH JiaL € OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA NPCAYCMOTPCHA OpraHU3alsa
KOHCYJH)TaIlI/Iﬁ C UCITIOJIb30BAHHEM BHCKTpOHHOﬁ IIOYTHI.

4. OuneHouyHble cpeACTBA [Jisi TeKyllero KOHTPOJIA YyCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTalun

OneHouHbIe CpeACTBa MpEeAHA3HAUEHBI JII KOHTPOIS M OICHKH 00pa3oBaTENbHBIX
JOCTHKEHUI 00y4aromuxcs, OCBOUBILUX Mporpammy y4eOHOU nucuuruinibl «[IpakTukym 1o
AHAJTUTUYECKON XUMHM.

OIICHO‘-IHBIG Cp€acTBa BKIIIOYACT KOHTPOJIBHBIC MATCPUAJIbI IJId MPOBCACHHA TCKYIICTO
KOHTpOJISI B pOpMeE BOMPOCOB U 33aJaHUM K 3aluTe JTaOOpaTOpHBIX paboT, U MPOMEKYTOUHON
aTTecTanuu B opMe BOIMPOCOB U 3aJaHUM K 3a4eTy.

IIpumepHbIe TEMBbI KPATKHX YCTHBIX COOOIIEHMIA:

1. Opranudeckuii 37eKTpoaHaIN3 Ha MOIU(DPUIIMPOBAHHBIX ATEKTPOAAX: TOIXOAbI
U TIEPCIIEKTUBBI.

2. Mukpo- 1 HaHOYACTHULIbl B HEOPTraHUYECKOM 3JIEKTPOAHATIH3E.

3. OpraHuyeckre peareHThl B aHAJIM3€: COBPEMEHHbBIE TEH/ICHIINH.

4. Hcnonp30BaHue 3JIEKTPONIOIMMEPU30BaHHBIX MaTEpUAIOB B COCTaBE
AIIEKTPOXUMHUYECKHE CEHCOPOB: MPOOIIEMBI U IOCTUKEHHUS.

S. CrnekTpockonusi KOMOMHAIIMOHHOTO paccesiHUs: HOBOE 00 M3BECTHOM.

6. PaguroakTuBaliMOHHBIN aHAIN3: PaIMOAKTUBHOCTh HA CIIy)KO€ aHAIUTUKOB.

7. CynepToKCUKaHThI B 00bEKTaX OKPYKAIOIIEH CPe/bl: aHATUTUYECKHE TPOOIEMBI
U peleHus..

8. ABTOMaTH3aIMs 1a00PaTOPHOTO aHATN3a — HACTOSIIIEE U OymyIIee.

9. CHeKTpOCKONMUYECKNE METOIBI ONPEEIIEHUSI COCTaBa KOMIUIEKCHBIX
COCTUHEHUN.
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10.  CnekTpockomuyecKhe METO bl ONPEAeIICHUS] KOHCTAHT YCTOWYMBOCTH
KOMIUIEKCHBIX COETMHEHUM.

11.  Coueranue xpomarorpaduu 1 CIEKTPOCKOIUU: BO3MOXKXHOCTH U IPEUMYIIIECTBA.
12. KommnbloTepHbIE BO3MOXXHOCTH 00€CIeUeHHs KauecTBa pe3yIbTaTOB aHAIIN3A.
13. Upentuduxamus BeUecTB U €€ HaIe)KHOCTb.

14.  buoceHcOpbl B COBPEMEHHOM aHAIM3E.

15.  Tecrt-mMeToapl aHanu3a: OT JAJIEKOTO MPOILIOro K HeaIeKoMy OyAyIIeMy.

16.  DnexTpoHHBIN HOC: haHTACTHUKA WA PEATBHOCTH?

17. DneKTpOHHBIHA A3BIK: 3aMEHST JIH MPUOOPHI JITOICH?

18. Buonornyeckue MeToIpl aHAINA3A.

19.  /lBa B 01HOM: IPEUMYIIECTBA U TOCTUKECHUSI KOMOMHHPOBAHHBIX METOJIOB
aHaJM3a.

20.  MuKpOBOJIHOBOE H3JIyuYeHHE B aHATU3E.

21.  lloBsimenue HHPOPMATUBHOCTH METO/Ia COBPEMEHHON XpoMaTorpaduu — myTu
peIeHHS.

22.  lIBeromeTpus B aHANM3€: BCE JIM MBI 3HAEM O I[BETE.

23.  IIpo6GooTdop 1 MpoOOIMOATOTOBKA MPUPOIHBIX BOJ — HET JIM TIOIBOHBIX
KaMHe#?

24.  Hcropwust pa3BUTHs Ka4eCTBEHHOTO aHAIIN3a.

25.  Hctopus pa3BUTHS XUMHUYECKHX METOJIOB aHAU3A.

26.  Hcropwus pa3BUTHS CIIEKTPOCKOITMYECKIX METOJIOB aHAIH3a

IHoaHblii NepeyeHb JAa00PATOPHBIX PAa0OT M KOHTPOJBHBIX BOIPOCOB K HUM
3 cemecTp

JlabGoparopHas padora Nel

Tema: Texnuxa nadopamopuvix padom é ananumuyeckou nadopamopuu./[poonwiii u
cucmemamuyeckuil ananus. Baxcneiiuue kauecmeennvle peakyuu KamuoHos.

1. AmHamuTnyeckas peakuus. AHAIUTUYECKHE NpPU3HAKUM. UyBCTBUTEIBHOCTH U
CEJIEKTUBHOCTb aHAJIMTUYECKON pPEeaKIUU.

2. IpoOHbIN U cUCTEMaTUYECKUI aHaIu3.

3. [IpyHUIMM esieHns: KAaTHOHOB U aHMOHOB Ha aHAJIUTUYECKUE TPYTIIHI.

4. Pa3nu4Hble CXEMBI CHCTEMATHYECKOTO aHAJIN3a KaTHOHOB.

5. KucnoTHo-mmenovHass cxema pasfefieHusi KaTHOHOB. |IpuHaIIe:KHOCTh KaTHOHOB K 1-6
AQHAJIUTUYECKUM rpynmnaM. [ pynmnoBsie peareHTsl.

5. BaxHeillne kadeCTBEHHbIE pEaKIIMU KATUOHOB 1-6 aHAIUTUYECKUX TPYII.

JlabopaTopnasi paGora Ne2

Tema: «BaoicHeliuwiue KauecmeeHHble peakuyuu aHuoHOBE. Konmpwzbmm 3a0aua Ha
0npe0eﬂeuue Kamuona u aHuoHa 6 cocmaee cojiu)

1.TlpyHuun pa3nenaeHuss aHUOHOB Ha aHAJIMTHUYECKHWE TPYNIbl B 3aBHCHUMOCTH OT
PacTBOPUMOCTH BAKHEUILINX COCIUHEHUMN.

2. ITpuHaaIe)XKHOCT aHMOHOB K 1-3 aHanuTHYeCKUM Tpymnmnam. [ pynmnoBbie peareHThl.

3. Baxkneiinme kauecTBEeHHbIE PEAKLIUU AHUOHOB 1-3 aHAIMTHYECKUX TPYIII.

4. 3105uTe X0/ CUCTEMATUYECKOTO aHAJIN3a B IIPOLIECCE ONpPENEIEeHUsI KAaTUOHA U aHHOHA

B COCTABE COJIN.
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JlaGoparopHasi padora Ne3

Tema: «Pewenue pacuemnvix 3a0au no memam «Xumuuecxkoe pasnogecue. Kuciomno-
ocnosnvle peakyuu. Pacuem pH 600HbIx u HeBOOHBIX paAcmeEopo6 KUCI0H, OCHOBGAHUIL,
amgponumos. Bygepuvie pacmeopury.

1.ChopmynupyiiTe 3akoH AcHCTBYrOImmMX Macc. [lokakuTe neicTBHE 3TOro0 3aKOoHaA Ha
KOHKPETHBIX IIPUMEPaX.

2. TepMoauHaMHUYecKasl, peajlbHasi W YCJIOBHas  KOHCTaHThl  paBHOBecus. DakTopsl,
BJIMSIOLINE HA UX BEJIUYMHY.

3. AxtuBHOCTHh HOHOB. Koaddunment aktuBHoctu. MonHas cuia pactBopa. Pacuer nonHoi
CHJIBI pacTBOpa M KOA(PPHUIIMEHTOB aKTUBHOCTH HOHOB.

4.KoshduiueHT KOHKYpUpYIOLIEH peakiiuy 1 MOJIbHas J0J1s1 HoHa. BbIBOX ypaBHEHMH U1
pacueta  MOJBHOM  J0JAM  MOHOB B YCIOBUSAX  IPOTOHUPOBAHMUS U
KOMILJIEKCOOOpa30BaHuUs.

5.KoHcTaHTa ¥ CTeTeHb AUCCOIMAINH AIIEKTPOINTA. 3aKoH pa3basienus OcTBaibaa.

6. laiiTe ompeneneHue KUCIOTHl U OCHOBaHMs C TOYKH 3PEHUS MPOTOJIMTUYECKON Teopuu
bpencrena-Jloypu. IlpuBenure npuMepbl HEUTpPaNbHBIX M 3apsDKCHHBIX KHUCIOT M
OCHOBAaHMM.

7.TloHsiTHE O COMPSIKEHHON KUCIIOTHO-OCHOBHOM MpOTOJIUTUYECKOU nape. [Ipumepsr.

8. ABronporonu3. Koncranra apronporonusa. Muonsummonus u iuata. [lpumepsr

9.PaBHOBecust B pacTBopax am¢onautoB. BeiBeaure ¢popmymy miast pacuera pH B pactBope
amdonura. [Ipumepsi.

10. IlpuBeauTe mpuUMephl M HANMIIUTE YPaBHEHUS PEaKIUil B3aMMOJCHUCTBHUS KHCIOT U
OCHOBaHUH C aM(PUIPOTHBIMU PACTBOPUTEISIMH.

11. YkaxuTte posib pacTBOPUTENS B NPOSBICHUU KHUCIOTHBIX WM OCHOBHBIX CBOWCTB
IPOTOJIUTOB.

12. NonHoe mpou3BeeHne Bobl. BogOpOaHbII 1 THIPOKCHIIBHBINA TOKA3aTEeNH.

13. Yto sBnsercss Mepoill KHMCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX pacTBopoB?? J[laiite
orpezieNieHue, Kakue pacTBOPbI CUUTAIOTCS KUCIIBIMU, IIET0YHBIMU, HEUTPAIbHBIMHU.

14. TaiiTe onpezneneHHe KOHCTAHTBI KUCIOTHOCTH, KOHCTaHThl OCHOBHOCTH, IIpuBemurte
npuMepsl. BbiBenuTe ypaBHEHHE, YCTAHABIMBAIOLIEE CBS3b MEXIYy KOHCTaHTaMU
KHCJIOTHOCTH ¥ OCHOBHOCTH JUIsl CONPSKEHHOW MPOTOJIUTUYECKON Taphl.

15. Bydepnsie pactBopsl. CocTaB, MexaHU3M Oy(pepHOro AeUCTBHUS.

16. bydepnas emkoctb. dakTophl, BIMAIONIME HA BETMUMHY OydepHoil emkoctu. Pacuer
O0ydepHoit eMKOoCTH.

17. BeiBoa ¢opmysl ans pacueta pH pactBopa ciiaboit KucioThI (€1ab0oro OCHOBaHMS)

JlabopaTopnasi paGora Ne4

Tema: Kucaomno-ocrnoenoe mumpoeanue. Hepsulmbte u emopuunbsle cmandapmbl.
Hpueomoeﬂenue u cmaudapmu;*auuﬂ pacmeopa wienoudu.

1.OcHoBHBIE TOHATUS TUTPUMETPUYECKOTO METOJAa aHaiu3a. Touyka SKBHUBAJIECHTHOCTH.
Koneunast touka TutpoBanus. Turpant. Manukatop.

2.OCHOBHBIE TPeOOBaHUS, MTPEIBSIBIIIEMBIC K PEAKIIUSIM B THTPUMETPHUECKOM METOJIE.

3.1lepBuuHble cTaHIapTHBIEC BellecTBa. TpeOoBaHUs K MEPBUYHBIM CTaHAAPTaM, IPUMEPHI.
OcHoBHbIE CIOCOOBI MPUTOTOBJIEHUS CTAaHAAPTHBIX PACTBOPOB.

4. Bropu4Hble CTaHIaPThl, yCTAHOBICHHE HMX TOYHOM KOHIIEHTpAlUU.

12



5.OcHoBHBIE paboure PacTBOPHI B KUCIOTHO-OCHOBHOM THUTPOBAHUH. YKAKUTE BEIIECTBA,
10 KOTOPBIM MPOBOIAT CTaHAAPTH3AIMIO STHUX pPAacTBOpoB. Hamummmre ypaBHEHUs
peaKuuu.

6. TurpoBanue 1o crnoco0y MUIMETUPOBAHKS U 110 CIIOCO0Y OTACIBHBIX HaBEeCOK. DopMyIibl
JUIS pacyeTra pe3ysibTaTOB TUTPOBAHUSI.

7.laiiTe ompenieicHUE CIEAYIOUMM TOHSATHSAM: THTP pPacTBOpa, THTP pacTBopa IO
OTIpPE/ICNIIEMOMY BEIIECTBY; OKBHBAJICHT BEIIECTBA; (AKTOp OSKBUBAICHTHOCTH,
MOJISIpHAsi KOHIICHTpAlUsi SKBHBAJCHTa; MaccoBas nois. l[lpuBeaure GopmMyisl,
CBSI3BIBAIOIINE 3TU MOHSITHS.

8. OcHOBHBIE CIOCOOBI TUTPOBaHUs (TIpsIMOE, OOpaTHOE, IO METOy 3aMeleHust ). [IpuHmmm
pacuera pe3yibTaToB TUTPOBAHUS.

9.HanumuTe ypaBHEHHs ISl pacueTa MacChl aHAJMTa [0 pe3ylbTaraM MpsSMOTo,
00paTHOTO U 3aMECTUTEILHOTO TUTPOBAHHS.

10. Haniumwte ypaBHEHHE B3aMMOJCHCTBUSI PACTBOPA IIEIOYH C MIEPBUYHBIM CTaHIAPTOM,
YKaXHTE ero ()akTop SKBUBAICHTHOCTH.

11. N306pa3ute KpUBYIO TUTPOBAHUS U OOBICHUTE BHIOOP MHAMKATOPA.

JlaGoparopHnasi padora NeS

Tema: Onpeodenenue cunvhoui Kuciomol 6 pacmeope. Onpedenenue KuciomHocmu
nUWLE8020 NPOOYKMA MEMOOOM KUCIOMHO-0CHO8H020 mumpoganus. Pacuem pesynomamos
npPAMO20, 00PAMHO20, 3AMECMUMETbHO20 MUMPOGAHUA.

1.OcHOBHBIE = MOJNOXKEHUS  HOHHO-XpPOMO(QOPHOH  TEOpUHM  KHCIOTHO-OCHOBHBIX
nHaukaropoB. Tayromepmsanus. Jucconmanusa mHaukaropa. KoHCTaHTa KHUCIIOTHO-
OCHOBHOI'O MHJMKATOPA.

2.WnTepBan nepexona OKpacku KUCIOTHO-OCHOBHOTO MHAWKaTopa, pT. CBs3bp MHTEpBaia
nepexoa OKpacKu KUCIOTHO-OCHOBHOT'O MH/IMKATOPa U €r0  KOHCTaHTBHI.

3.Tlonsite 0 xpomModopax m ayKCOXpomax. YKaKUTe XpoMO(Opbl M ayKCOXpOMBI  Ha
nprUMepe KHUCIOTHO-OCHOBHBIX MHAWKATOPOB W3 TIPYMIl a3oKpacuteneil, ¢ranenHoB u
cynbpodTarenHoB.

4.HanumuTte CTpyKTypHBIe (opMyabl 00eux TayToMepHbIX (opMm QeHondranenHa,
METHIIOpaHXka, Mapa-HUTpo(deHosa U OOBICHUTE MEXaHU3M M3MEHEHMsI OKPACKH ITHX
WHIUKATOPOB.

5.Ha3zoBute OCHOBHBIE TpYNIbl KHUCIOTHO-OCHOBHBIX HWHAMKATOPOB, YKAXKUTE HUX
XpOMOQOpBHI.

6. DakTOphl, BIUSIONIME HA OKPAaCKy pAacTBOPOB KHCIOTHO-OCHOBHBIX WHIHKATOPOB.
OcHOBHBIE TpeOOBaHUS, IPEIbSBIIAEMbIE K KHUCIOTHO-OCHOBHBIM MH/INKATOPaM.

7.KpuBble TUTpOBaHUS CWJIBHBIX KHCIOT M OCHOBaHMi. CTemneHb OTTUTPOBAHHOCTH.
Ckauok tutpoBaHus. Pacuet pH 1 mocTpoeHMst KpUBBIX TUTPOBAHMS CHIIBHBIX KHCIIOT
Y OCHOBAHUI; MpeiesibHbIe 3HaU€HUsI KOHIIEHTPAIUil TUTPYEMBIX BEIIECTB.

8.Bblunciienue pe3yabTaToB MPSMOro, OOPAaTHOTO M 3aMECTUTENBHOIO  KHCIOTHO-
OCHOBHOTO TUTPOBAHHS.

9.PacueTs! Ipu NIPUTOTOBIECHUH PACTBOPOB HEOOXOAMMOI KOHIIEHTpauuu. Tutp, MaccoBas
JI0JIsl, MOJISIpHAsl KOHIIEHTpAlMsl SKBUBAJEHTAa U IMEPEX0] OT OJHOW KOHUEHTPalUU K
JIPYTOM.

10. MoxHO 1M B Ka4decTBE TUTPAHTOB HCIIONB30BAaTh cJa0ble KHCIOTHI M OCHOBaHUS?
[Touemy?

11. Beruncnenue pH pacTBopoB B mpoliecce KUCIOTHO-OCHOBHOT'O TUTPOBAHUSI.

12. Meronuka onpeneneHue CuibHOM KUCIOTHI B pacTBope. [Ipuniun Bei6opa HHANKATOpPA.

13. Harumire dopmyny s pacdera KHCIOTHOCTH TIHMIEBOTO MPOAYKTA. YKaXHTe
€AVHMILY U3MEPEHUS KHUCIOTHOCTH, IPUBEINUTE €€ ONPEIEICHHUE.
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JlabGoparopHasi padora Ne6

Tema: Onpeodenenue azomuoil u GOpPHOIU KUCIOM RPU UX COBMECHIHOM RPUCYHICHIGUU.
Pacuem Kpugvlx KUC10mMHO-0CHOBHO20 MUMPOBAHUSL.

1. Hanmmmre CcTpyKTypHBIE (QOpMYIbl 00eux TayToMepHbIX (opM denondranenna,
METUJIOpaHa, Hapa-HUTPOopeHoNa U OOBSICHUTE MEXaHU3M M3MEHEHHUS OKPAaCKU 3THX
WHIUKATOPOB.

2.Ha3oBUTe OCHOBHBIE TIpPYMNIbl KUCIOTHO-OCHOBHBIX HHAMKATOPOB, YKaXHUTE UX
XpOMO(OpBHI.

3.[IpuHuun onpeneneHust ABYyX KMCIOT MPU COBMECTHOM IPHUCYTCTBUU METOJIOM HPSIMOTO
TUTPOBaHUA. Y paBHEHHUS peaklnii, 000CHOBaHKE BbIOOpA MHIUKATOPOB.

4. TlpyHuun BbIOOpPa MHIUMKATOPOB JJISl  ONpEAETCHHS CMECH JBYX KHCIOT (ABYX
OCHOBaHUM).

5.KpuBble THTpOBaHUs €1a0bIX KUCIOT U OCHOBaHUM. CTeneHb OTTUTpoBaHHOCTH. CKavyoK
tutpoBanus. Pacuer pH ans moctpoeHuss KpHUBBIX TUTPOBAHUS CHAObIX  KHUCIOT U
OCHOBAaHMM; MIpeJe/IbHbIE 3HAYEHUSI KOHIIEHTPALUil TUTPYEMbIX BELIECTB U UX KOHCTAHT
KHCJIOTHOCTH (OCHOBHOCTH).

6.IIpu KakoM yCIIOBMM BO3MOXHO pa3JelIbHOE TUTPOBAHUE CMECH KHUCIOT MM OCHOBaHWM
(MM MHOTOOCHOBHBIX KHMCJIOT U MHOTOKHMCJIOTHBIX OCHOBaHUM) 10 cTyneHsm? OTBer
MOTHUBUpPYMUTE.

7.OCHOBHBIE NpPUEMBbl TUTPOBAHHUS OUYEHb CIAOBIX KUCIOT U ocHoBaHuil. IlpuBenure
IpUMEPBI.

8.OCHOBHBIC THITBI MHIUKATOPHBIX OMIMOOK B KHCIOTHO-OCHOBHOM THUTPOBAHHMU. 3HAK
UH/IMKaTOpHON omKOKku. [Ipumepsi.

9.Pacuer ckauka Ha KpPUBOW THTpPOBaHUS cNab0i (CHJIBHOW) KHCIOTHI CHIIBHBIM
OCHOBaHHEM; C€J1a00ro (CHJIBHOT0) OCHOBaHMsI CUIbHOM KucioTol. ITpuniun nmogbopa
MHAUKATOPOB.

JlabopaTopHas padora Ne7

Tema: Onpedenenue kapoonama u uien04u npu ux coemecmuom npucymcmeuu. Pacuem
UHOUKAMOPHBIX OUWLUOOK KUCIOMHO-0CHO6HO20 MUMPOEAHUA.

1.Onpenenenne kapOoOHAaT - M THAPOKAPOOHAT-UOHOB IMPH COBMECTHOM HPUCYTCTBHH.
Mertonuka, 000CHOBaHKE BbIOOpa MHAMKATOPA, YPAaBHEHUS peaKIuil.

2.0npeneneHue kapooHaTa HATPUST U TMIPOKCHUIA HATPUs TP COBMECTHOM IPUCYTCTBHH.
Mertonuka, 000CHOBaHKE BbIOOpa MHAMKATOPA, YPAaBHEHUS peaKIuil.

3. IIpuHuun onpeneneHus ABYX KUCIOT IPU COBMECTHOM NMPHUCYTCTBUU METOJIOM MPSIMOTO
TUTPOBAHUS.

4. TlpyHuun BBHIOOpPa MHIUMKATOPOB JJIS  ONpEIENCHHS CMECH JBYX KHCIOT (ABYX
OCHOBaHUM).

5.KpuBsle TUTpOBaHMS ClIa0bIX KUCIOT U OCHOBaHMUM. CTeneHb OTTUTpOBaHHOCTH. CKavyoK
tutpoBanus. Pacuer pH ans moctpoeHus KpUBBIX TUTPOBAaHUSA ClaObIX KHUCIOT H
OCHOBaHU; NIpe/iebHbIE 3HAUEHUS KOHIIEHTPALMil TUTPYEMBIX BELLIECTB U UX KOHCTAHT
KHCJIOTHOCTH (OCHOBHOCTH).

6.IIpu KakoM yCIOBHM BO3MOXHO pa3/eIbHOE TUTPOBAHUE CMECH KHUCIOT UM OCHOBaHMMH
(MM MHOTOOCHOBHBIX KHCJIOT M MHOTOKHUCJIOTHBIX OCHOBaHUi) Mo cryneHsam? OTBer
MOTHUBHUPYWTE.

7.OCHOBHBIE TpPUEMBbl TUTPOBAHHUS OUYEHb CIAOBIX KUCIOT U ocHoBaHuil. IlpuBenute
IIPUMEpBL.
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8.OCHOBHBIC THIBl HHIUKATOPHBIX OMIMOOK B KHCIOTHO-OCHOBHOM THTPOBaHUHU. 3HAK
WHIUKATOpHOU ommnoOKu. [Ipumepsr.

9.Pacuer ckauka HAa KpUBOW THUTPOBaHUS ClIa00W (CHIJIBHOHM) KHCIOTHI CHJIBHBIM
OCHOBaHueM; c1aboro (CHJIBHOr0) OCHOBAaHUS CHIBbHOHM kuciotoil. [lpunuun moabopa
WHJUKATOPOB.

JlaGoparopHasi padora Ne§

Tema: Onpedeﬂenue HanpaeleéHusa OKUCiIumeilbHO-60CCMAHOBUMEIbHbIX peakuuﬁ.
Hpuzomoenenue u cman@apmus'auuﬂ pacmeopa nepmarnzanama Kaiui

1.TlondaTHe 0 raabBaHUYECKOM 3JIeMEHTe, puMepbl. CTaHAAPTHBIN BOJOPOAHBINA 3JIEKTPOI,
€ro yCTpPOMCTBO U Ha3HAYEHUE.

2.CranaapTHbIi 1 (HOpMaNbHBIA OKUCINTEIEHO-BOCCTAHOBUTEIBHBIN MOTEHIIHAT. Y KaKUTE
CBSI3b MEXy HUMH.

3. Hanmummre ypaBHeHne HepHcTa M OSICHUTE CMBICI BXOSIIUX B HETO BEJTHYUH.

4.DakTopsl OKBUBAJCHTHOCTH BEIIECTB, YYACTBYIOUIMX B PEAKIUSAX OKHUCICHHUS-
BoccTaHoBjeHUs. [Ipumepsl. Onpenenenre MOJISIpHOM Macchl SKBUBaJIEHTa U (pakTopa
9KBUBAJIECHTHOCTH y4yacTHUKOB OBP

5. BeiBog  Qopmymbl  ans pacdyera  KOHCTAHTBI — PAaBHOBECHS  OKHCIHTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. Kakum o0pa3oM MO BEJIWYMHE CTaHIAPTHBIX WU
(opManbHBIX PEAOKC-IIOTEHIINATIOB MOXKHO CYJUTh O HAIIPABJIEHUU PEJOKC-peaKun’?

6.Kakum 00pazoM MOXXHO HM3MEHUTh HANpaBlIEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakiuu?

7.1lepmaHranaToMeTpusi; ypaBHEHUS, JIEKallle B OCHOBE HCIOJB30BaHUs IMEepMaHraHaTa
KaJIAs B KAYECTBE OKUCIIUTEIIA.

8. IIpuuunbl u3menenus Tutpa pactBopa KMnO,. YpaBHeHUS peakIui.

9.IIpurorosnenue, xpanenue u cranpaptusanus pacteopa KMnQO,. Tlpumenenne merona.

IIpumepsl.
10. Beruucnenue  pe3yjibTaTOB  PENOKC-TUTPOBAHHWS  —  MPSMOTrO,  OOpaTHOTO,
3aMECTUTENBHOTO.

JlabopaTopnasi paGora Ne9

Tema: Hepmauzanamomempuuecxoe onpe()eﬂenue Heenesza

=

w

Pacuer ckauka Ha KpHUBOU peOKC-TUTPOBAHUS U MOTEHIIMANIA B TOYKE SKBUBAJIEHTHOCTH
Nunukatopel penokc-tutpoBanusa. Krnaccudukarus, TpeOoBaHUS K HHIUKATOpaM,
MIPUMEPBHI.

NHTtepBan nepexona OKpacku peloKC-HHIUKATOpOB, pT.

Hanummure ypaBHeHHS peakiuii, MPOTEKAIIUX B pacTBOpax MU(EHUIaAMHHA TPH €ro
KCIMOJIb30BAHUM B KQUE€CTBE PEAOKC-UHANKATOPA.

Pacuer penokc-moTeHIManza B TOYKE HSKBUBAJIEHTHOCTH JUISI  OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIHI, B TOM YUCJIE MPOTEKAIOMHNX C YIaCTUEM MOHOB H30+, OH
U Jp.

Kpusbie penokc-tutpoBanus.Pacder moteHmana CUCTEMBbI B TPOLIECCE TUTPOBAHUS
[lepmaHnranaToMeTpusi; ypaBHEHHUs, JE€XKalllue B OCHOBE MCIOJIb30BaHUS MEpPMaHraHaTa
KaJIusl B KAYECTBE OKUCITUTENS

Hanummure ypaBHeHUs peakiuu B3auMonencTBusi noHOB kenes3a (1) ¢ mepmanranarom
Kansi B KHCJIOW cpexae. J[ns kakux 1ieneil B pacTBOp M0OOABISIOT CEPHYIO KHUCTOTY?
docdopHyIO KUCIOTY?
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9.

[Tpuunnbl n3menenus tutpa pactBopa KMnO,. YpaBHeHus peakiuii.

10. IlpuroToBnenue, xpaHeHue M cragaaptusamnus pacteopa KMnO,.
11. Tlpumenenue metona. [Ipumepsr.
12. Boruncnenue pe3ysiabTaToB PeIOKC-TUTPOBAHUS — IPSIMOTI0, 0OPaTHOT 0, 3aMECTUTEIBHOTO.

JlaGoparopHuasi padora Nel(

Tema:  Huouxkamopnvie  memoovt  pedokc-mumposanus.  Pedokc-unouxkamopot.
buxpomamomempuueckoe onpedenenue seenesa ¢ OugeHunamunom.

1.

wmn

o

ITonsaTne o penokc-unaukaropax. pT. MHTepBan nepexona OKpacku MHAUMKATOPOB, BBIBO
hopmyIIbI.

[Tpunun nogbopa UHAMKATOPOB, TPEOOBAHUS K MHIUKATOPAM.

OcHOBHBIE TPYIIIBI PEAOKC-UHIUKATOPOB, IIPUMEPBI.

Hanumre dhopmyny nudennnaMuHa U ypaBHEHHUs POIECCOB, MPOTEKAIOIUX B BOJHOM
pacTBope ¢ ydyacTHeM Au(eHnIaMruHa.

Pacuer kpuBOii peIOKC-TUTPOBAHUS.

@DaxTopHl, BIUAIOIINE HA BEIMYMHY CKauKa Ha KPUBOW pelnoKc-TUTpoBaHus. [IpuBenure
IIPUMEPHI IPUEMOB YBEJIIMUEHUS CKauKa TUTPOBAHMUSL.

@DakTOp PKBUBAJIEHTHOCTU U MOJIIpPHAs Macca SKBUBAJICHTA JUIsl BEILECTB, BCTYNAIOIINX B
peaKky OKUCIICHUS-BOCCTAHOBIICHHUS].

JluxpomaromeTpus. Y paBHEHHeE, JIexallee B OCHOBe Meroja. [Ipurotosienue pabouero
pacTBopa, nHauKaTopsl. [IpuMeHenne merona.

Hanummre ypaBHeHMs peakuMy B3auMojieiicTBus HOHOB xene3a (1) ¢ nuxpomaToM kanus
B KUCJIOH cpene. g KakuX 1eNield B pacTBOP JT00ABISIOT cepHY0 Kucioty? dochopHyro
KHUCIIOTY?

10. PacueT MHAMKATOPHBIX OMIHMOOK PEIOKC-TUTPOBAHHUSL.

JlabopaTopHas padora Nell

Tema: Ilpucomoenenue u cmanoapmusauua pacmeopa muocyivgpama Hampus.
Hooomempuueckoe onpedenenue meou

1.
2.

©ooN O

Mertoap! ionomerpu (flogometpus u Honumerpusi). OOmias xapakTepucTHKa.
YpaBHEHHs, eXKaIIUe B OCHOBE METO/I0B.

W3noxure MeTONMKY CTaHIapTH3alMM pacTBopa THocynb(dara HaTpus. Ha3zosure
IIEPBUYHBIN CTaHAAPT.

W3noxnure CymHOCTb METOAAa HOJOMETPUYECKOro omnpeneneHus wMead. Hanmmmre
ypaBHeHUs peakuuil. OOBbsICHUTE HamnpaBieHHE peakuuu Mexay uoHamu menu (II) u
MO I-HOHAMHU.

[IpuroroBnenue, XxpaHeHue U cTaHAapTU3aLUs padourX pacTBOPOB.

[TpuurHbBI UI3MEHEHUS TUTPA PACTBOPa THOCYJIb(paTa HaTPUs BO BPEMEHHU.

[IpuurHbI U3MEHEHUsI TUTpPA HoJa.

Wuaukatop B METO/1aX HOJIOMETPUH, OCOOCHHOCTH €r0 PUMEHEHUS.

[Tpumenenue metonos. [Ipumepsl.

JlabGoparopHasi padora Nel2

Tema: Komnnexcouomempuuecxoe onpeoeﬂeuue Kanbyusi u MAaZHusa 6 pacmeope npu ux
COBMECHHOM npucymcmeuu. OnpeOereHue JHcecmKocmu 600bl
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1. KoHCTaHTBI yCTOWYMBOCTH ¥ HECTOWKOCTH KOMIUJIEKCHBIX COEAMHEHUN: oOlmue;
CTyNEHYAThIe; TEPMOJIMHAMHYECKHUE, peaIbHbIE, YCIOBHBIC. CBA3b MEXKIAY HUMH.

2.0/1TA, crpykrypHas ¢hopmyia, IEHTaTHOCTh, OcoOeHHOCTH B3amMmoxeicTBus D/ TA ¢
MOHAMU METaJJIOB.

3. MeramioxpoMHble HHAUKATOPbl. MexaHu3M uX JeicTBUsl, TpeOOBaHUS K MHAUKATOPAM.

4.1IpuroToBieHue U cTaHAapTU3aLKs padbounx pactBopoB D/ TA.

5.1Ipsmoe, oOpatHOoe ¥ 3aMECTUTENIbHOE KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE.
[IpuBenuTe npuMepsl TPUMEHEHUST OCHOBHBIX NMPUEMOB TUTPOBAHUS JJIsL ONPEACIICHUS
KaTHUOHOB U aHUOHOB.

6. 310kuTe METOANKY KOMILJICKCOHOMETPHUYECKOTO OIPEISICHHs KaabIusl U MarHus B
pacTBOpe IpU HX COBMECTHOM TNPUCYTCTBHM. Hamwuiurte ypaBHEHUS peakluil.
Hanummre hopmyibl s pacdera pe3ylbTaTOB OMPEICICHHUS.

7.1310XUTe METOIUKY KOMIUIEKCOHOMETPHUUECKOIO OIpPENETCHHs] KECTKOCTU BOJBI.
VkaxuTe eIMHULIBI U3MEPEHUSI )KECTKOCTH BO/IBI.

JlabopaTopHas padora Nel3

Tema: Komnnexconomempuuecxoe onpedeﬂeuue AJITIOMUHUA. Pacuem Kpuenlx
KOMRNJIEKCOHOMEMPUUECKO20 mMUmpoeanun

1. U3noxure NPUHLIMI KOMILIEKCOHOMETPHUECKOTO OmpeseNeHuss amoMuHus. Hazosure

MPUYHHY HEBO3MOKHOCTH TIPSIMOTO TUTPOBAHMS AJTFOMUHUS.

Hanummure dhopmyny 1115 pacdyera pe3yabTaTOB ONMPEIEICHUS MaCChl aTFOMUHUS.

3. DATA, crpykrypHas Qopmyia, JEHTaTHOCTh, ocoOeHHOCcTH B3ammozeucTust DJTA ¢
MOHAMU METAJLJIOB.

4. KpuBble KOMIUICKCOHOMETPUYECKOr0 THTpoBaHHs. OCHOBHBIE (OpPMYNBI  pacyeTa.

@DakTophl, BIUAIOIIME Ha BEIUYMHY CKayka HAa KPHUBOW KOMILIEKCOHOMETPHUECKOTO

TUTPOBAHUA.

MeTaninoxpoMHble HHANKATOPBL. MeXaHu3M UX JIEHCTBUS, TpEOOBaHUS K UHINKATOPAM.

[Ipsimoe, oOpaTHOE M 3aMECTUTEIHLHOE KOMILJIEKCOHOMETPHUECKOE TUTpoBaHue. [IpuBeaure

MpUMEpPBl IPUMEHEHUSI OCHOBHBIX IPHEMOB THUTPOBAHUS JIsi ONpPENENECHUS KAaTUOHOB M

AQHUOHOB.

no

oo

JlaGopaTopHas padora Nel4

Tema: Memoowt Mopa, @onveapoa u @Paanca 0na GuKkcuposanHus KOHEUHOU MOYKU
mumpoesanus. Onpeoenenue xnopuooe memooom Mopa ¢ nuuieeom npooykme

1. Uznoxwure cymHocTh Mertoaa Donbrappa. Ykaxure ycloBHsS NPUMEHEHUS MeETOo[a,

HA30BUTE OIpeIesieMble HOHBI.

Mexanusm obpazoBanus ocaakos. [IpaBuia [lannera-dasuca-I"ana.

3. H3obOpasute cTpoeHHE MHIEIUIBI W TpaHyJdbl Ha TpUMEpe KaKOro-IIMOO KOHKPETHOTO
COEZMHEHUS.

4. Meron @asHca. I[IpumeneHue ancoOpOUMOHHBIX WHAMKATOPOB UIA (DUKCHUPOBAHMS
KOHEYHOHN TOYKU TUTPOBAHMSI.

5. Msnoxute METOOUKY ONpeieNieHus XJIOpHAa HAaTpus B MUIIEBOM mpoaykre. Hamummre
ypaBHEHMS peakiuid U GOpMyIIbl Ui pacdeTa MacCOBOM J10JIM TIOBAPEHHOM COJIH.

6. IlpomsBeneHne pacTBOPUMOCTH (KOHCTaHTa PAaCTBOPHMOCTH). YCIIOBHOE, pealbHOE W
TEPMOJMHAMHYECKOE IPOU3BEIACHUE DPACTBOPUMOCTH. YCIOBHUA HUX NPUMEHEHHS I
pacueToB. B3auMocBs3b MeX /1y 3TUMHU KOHCTaHTaMH.

N
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10.
11.
12.

PacTBOpUMOCTh ~ MaJOpacTBOPUMBIX  coeauHeHU S. CBsA3b  pacTBOPUMOCTH  C
IIPOU3BEJIEHUEM PACTBOPUMOCTH.

@axTOphl, BAUSIOLUIUE HA PACTBOPUMOCTh MAJIOPACTBOPUMBIX COEIMHEHUM.

Mertoasl aprenTomerpun. PUKCUPOBaHUE KOHEYHOM TOYKM TUTPOBaHUA 10 MeToay Mopa.
VYcnoBus NpUMEHEHMsI UHIMKATOPa, ONpeAesieMble BELIECTBA.

KpuBble ocaautenbHOro TUTpoBaHusl. @akTopsl, BAUSIOIIME HA CKAYOK TUTPOBAHUS.
Boluncnenue pe3ynbTaToB 0CaJUTENIbHOTO TUTPOBAHMSL.

Ornpenenenne pacyeTHbIM ITyTEM BO3MOYKHOCTH BBINAJCHUS OCAJIKa B 3aJJaHHBIX YCIOBUSIX.

JlaGopaTopHas padora NelS

Tema: I/Izyltenue npaeul 636eniueanusl Ha AGHAIUMUYECKUX eecax. Fpaeumemputteacoe
onpeOeﬂenue aceneza. Pacuem pe3yiomamoe ZpasumempudecKozo daHaiu3d. Pacuem
nomeps 3a cuem pacmeopumocmu ocaoka

s E

o ~

10.
11.

12.

13.
14.

15.

Tema:

CymHocTbs MeTosa rpaBuMeTpu. OCHOBHBIE ATAllbl aHATIU3A.

TpeboBanust k BecoBoit popme u popme ocaxaeHus. TpeGoBaHUs K OCATUTEIISIM.
OcHOBHbBIE MEXAaHU3MBbI 3aIPS3HEHUSI OCA/IKOB.

YcnoBus MOMyYeHUs. KPUCTANIMYECKUX U aMOP(HBIX 0CAIKOB.

[TonsiTue 00 OTHOCHUTEIBHOM MEPECHILIEHUHM U €ro BIMSHUM Ha IPOLECC MOIyYEHUS
OCaJIKOB.

[TpoMbIBaHHE OCagKOB. YpaBHEHHE MPOMBIBHOM KHUAKOCTU. TpeGoBaHMS K NPOMBIBHBIM
KUAKOCTSM.

Pacuer notepsp 3a cueT pacCTBOPUMOCTH IPU IPOMBIBAHUH U MOJIYYEHUHU OCAKOB.

PacueT o6bema ocanuTens.

W3noxuTe METOIUKY TPaBUMETPHUYECKOTO OmnpereneHust jkene3a. HaszoBure dopmy
ocaxJieHHus U (hopMy BECOBYIO.

Hanmmmnre ypaBHEeHUs peaknuii.

Hanummre dopmyny Uit pacyera pesynbTaTa I'PaBUMETPHUUECKOrO ONpPE/EICHUs Kene3a
yepe3 rpaBUMETPUUECKUI pakTop.

YKa)kuTe CocTaB NPOMBIBHBIX JKMJIKOCTEH JUIi TPOMBIBAHMSA KPUCTAUNIMYECKUX U
aMOpP(HBIX OCATKOB.

Hanummre ¢popmyiny IpOMBIBHON )KUIKOCTU M OOBSCHUTE €€ MPUMEHEHHE Ha MPaKTHKE.
[ToxaxkxuTe pacyeToM BO3MOXKHYIO MOTEPIO GOPMBI OCAXKACHUS ( YKAXKHUTE 3TO BEIIECTBO) B
npoliecce MPOMBIBaHUS IPOU3BOJIEHBIM 00bEMOM JUCTUINTUPOBAHHOM BOJIBI.

OObsicHUTE OCHOBHBIE ITpaBHJIa B3BEIINBAHUS Ha aHATUTUYECKUX BECAX.

4 cemecTp
JlabopaTopnasi pabora Nel

IKcmpakyuonno-cnekmpogomomempuueckoe  onpeoenenue  Hehmenpooykmoe 6

npupoonvix 600ax memooom HK-cnekmpockonuu

el N =

N3noxure MeToauKy onpenenenus HedrenpoaykToB MetoioM MK-ciekTpockonuu.

JlaiiTe onpezieieHre MOHATHIO «HEPTEPOTYKTHD)

VYkaxkuTe 00J1acTh BOJIHOBBIX YHCEN, B KOTOPBIX MPOSBISAIOTCS Nojockl nornomenus C-H rpymnmn.
HazoBute rpymnmel aromoB, g KoTopelx B MK-cnekTpax nposBIsSIOTCS XapaKTEPUCTUUYECKUE

I0JIOCHI TIOTJIOIICHHUS.

5. OObsacHUTE HEOOXOIUMOCTh SKCTpAarupoBaHusi HedTenpoayKToB. JlaiiTe ompeneneHue MOHATHIO
«OKCTPAaKLHU» U YKAKUTE MPOLIECCHI, MPOUCXOAAIINE C SKCTPAarupyeMbIM BEILIECTBOM B IpoIiecce
JKCTpaKLH.
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10.
11.
12.

13.
14.

15.

16.

17.

Jaiite ompenencHUe MOHITHIO «O0JIACTh OTMEYATKOB MaNbIEeB». IS Kakux IeNield MCIONb3yIOT
HK-cnexTp B 3TOM 00s1aCTH.

OOmmit mpunmun Mmetona Mx-cnekrpockonuu. WMK-cnekTpsl morjomieHusi, ux rpadudeckoe
IIPEICTaBIICHHUE.

OCHOBHOH 3aKOH NOTJIOUIEHMSI 3JIEKTPOMAarHUTHOTO U31y4eHHsl. OCHOBHBIE IPUYHHBI OTKJIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa B metone K- criekTpockonuu.

Amnanmutnueckuii curnan B merone MK-cmekrpockonuu. Merox 6a3oBoit nunauu. Ilepexon ot
AHAJINTUYECKOTO CUTHAJIA K KOHLEHTPALUH.

Biaumoneiicteue MK-u3nydenus ¢ Monexynamu Beniects. Yacrora konebaHusl.

Banentnsie u negopmannonsslie konebanus. Konedanus, aktuBnele B UK-criekrpe.

Kakue ¢akTopsl BAHMSIOT HAa 4YaCTOTY M HMHTEHCHBHOCTH IOJIOCHI IOTJIOMICHUS OIpeneTEHHON
rpyIIbl aTOMOB?

Cxema UK-cnektpomerpa.lcrounnku UK-n3nyuenus. Marepuaibl KroBeT.

CrnexktpomeTpsl aucneprupyroniero tumna. MoHoxpoMaTtuzauus usilydeHus. OCHOBHBIE THIIBI
nerexropos MK-usiydenus.

HK-®Dypbe-ciekrpomerpbl. Ominuuve OT NpuUOOpOB aucneprupyrouiero tuna. [IpuHumn
neTekTupoBanus curHana. OcHoBHble IpeumyiiecTBa MK-Dypbe-criekTpoMeTpoB

CymHocth  KauecTBeHHOro anaiusza B Meroae MK-cmekrpockonuu. HaeHTuduUKanuoHHbIE
napameTpsl. PacmmgpoBka cieKTpoB.

Crnocobbl  moaroroBkn mnpo06 k aHanu3zy B Meronge MK-cmekrpockonuun. OcobeHHOCTH
MCCIIIOBAHMSI Ta3000pa3HBIX, KHUIKAX U TBEPIBIX 00pa3IioB.

JlaGopaTopHnas padora Ne2

Tema: Uzyuenue npunyuna padbomsl amomno-adcopoyuonnozo cnekmpomempa ¢ ITA.

o ks

B2 oo~

0.

Onpedenenue maxcenozo memania MemooomM aAmoOMHO-AOCOPOYUOHHOU CHEKMPOCKONUU.
IDKcKypcusa 6 nabopamopuio amomMHoO CREKMPOCKOnUU

Cymnocts metoga AAC.

[TpunnunuansHas cxema AAC-criekTpoMeTpa, KpaTKasi XapaKTepHCTUKAa OCHOBHBIX OJIOKOB U MX
Ha3HAYEeHUSI.

IIpuHiun paboThl OCHOBHBIX HMCTOUYHUKOB BO30YXJeHMA. TpeOboBaHUS K MCTOYHHKAM
BO30YKICHMUS.

OcHoBHbIE cr1oco0b! aTomMu3aluu. [Iporeccsl, mpoTekarolie B aTOMU3aTOPE.

[Inamennas aromu3zanus. [Inamena. OcHOBHBIE OTpaHUYEHNS, BOZHUKAIOIINE MTPU UCIOIb30BAaHUH
IJIaMEHHOMATOMU3ALNH.

OnexTpoTepMHUUecKas aToMu3alus. YCTpoiicTBo rpaduToBoi TpyOuaToil mneuu. Ilmardopma
JIpBOBA.

OcHOBHBIE IPEUMYIIECTBA JIEKTPOTEPMUUECKONATOMU3AIINH 110 CPABHEHUIO C TJIAMEHHOM.
MeToauKH «XO0JIONHOTO napa». TexXHUKa ruApUIHBIX COeAUHEHNH. [[puMeHenne 3TuX METOAMK.
Ananmutnuecknii curaai B Metoge AAC. BricoTa 1 mUiomanap nuKa.

AHaUTHYECKUE BO3MOKHOCTH METOJ1a aTOMHOM a0COPOIIMOHHON CIIEKTPOCKOIHUH.

Brruncnenmne KOHIIEHTpaluii BElIecTB ¢ IPUMEHEHUEM MPUEMOB TPagydpOBOYHOrO rpaduka,
CTaHJapTHOM 100aBKH, CTAHAAPTHBIX JOOABOK U JIp.

JlabopaTopnasi paGora Ne3

Tema: I/I3yuenue npunyuna pa50Mbl AMOMHO20 IMUCCUOHHO20 CchnéKmpomempa c uHOmemmo

cea3anHnoul naazmoil. Onpeoenenue cocmasa MOpCcKoil 600bl MeMOOOM AMOMHOU IMUCCUOHHOU
cnekmpockonuu. Ixkckypcus ¢ navopamopuro HCII-amommnoii cnekmpockonuu
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CyniHoCTh ATOMHOI'O SMUCCHOHHOTO CIIEKTPAIBHOTO aHAJIA3A.

Cxema cnekrpomerpa. Crnekrporpadbl u crekrpoMeTpbl. OCHOBHBIE OJIOKM Mpubopa M UX
Ha3Ha4YCHHUE.

OcHOBHBIE aTOMHU3ATOPBl U UCTOYHUKH BO30OyxaeHus B merogae ADC. Ilpomeccsl B HCTOUHUKAX
B0O30yxaeHus. [IpunaImn paboTel HCTOYHUKOB BO30YxaeHus. [Ipenmymectra NCII.

VYKaxuTe CrocoObl MPEACTaBICHUS] SMUCCHOHHBIX CHEKTpoB. Ha3zoBHTe Kpyr aHaATU3UPYyEMBIX
3J1eMeHTOB pH uctoiab3oBanuu MCII.

IIpoucxoxaeHue JIMHENYATbIX aTOMHBIX CIIEKTPOB HCITYCKaHMS. MIHTEHCMBHOCTB CIIEKTPaIbHON
muHur. OOIIMiA XapakTep aTOMHOTO 3MUCCUOHHOTO CIEKTpA.

Kauectennsiit 9CA. Pacmmdposka criekrpos. [Tocineqnue nuHum.

VYpaBuenue Jlomakuna-IlleiiGe. SBnenue camomnoryonieHuss. DakTopbl, BIUAIOIMHAE Ha
MHTEHCUBHOCTb CIEKTPAJIbHOM JTMHUM.

OTHOCHUTENbHAs! UHTEHCUBHOCTD CIIEKTPAJIIBHON JIMHUU. Y CIIOBHS TOMOJIOTMYHOCTH CHEKTPATbHBIX
JINHUM.

Ananutuueckue curtainsl B Metozie JCA, cBsI3aHHBIE ¢ KOHILIEHTpauuen npu ¢pororpadhuyeckoi u
(OTOIIEKTPUIECKOIN PETUCTPAIIH CIIEKTPOB UCITYCKAHUSI.

JlaGoparopHasi padora Ne4

Tema: H3yuenue npunyuna padomel IHEPZOOUCHEPCUOHHO20 U  BOJIHOOUCHEPCUOHHOZO

Hown

©oN

penmezenogyopecyeHmubIx cneKmpomempoa. Onpeoenenue KauecmeeHHo20 u
KOJIUYeCmeeHH020 COCMAasa Memaiiuieckozo Cnaasa 0e3 paspyuieHus npoovl. IKCKypcus
J1a6opamopuio peHm2eH06CKol CNeKmpoCKOnuu

Cxema PEHTIeHO(ITyOPECLIEHTHOTO aHaJIM3aTopa. Bonnogucnepcuonssie u
SHEPTOJIUCIIEPCUOHHBIEC CLIEKTPOMETPHI, IPUHIUI UX PaOOTHI U OCHOBHOE OTJIMYUE.

OCHOBHBIE THIIBI IETEKTOPOB PEHTTEHOBCKOT'O U3JTyUY€HUsl, IPUHLUI X AEHCTBUS.

OcHOBHBIE CIIOCOOBI MOATOTOBKY P00 AJIs MPOBEACHUS aHalIu3a MeToioM PDA.

[IpuHuMn neiicTBUs peHTreHOBCKOM TpyOku. [lepBruuHOE peHTreHOBCKOe U3inydeHue. TopMo3Hoe
uznydyeHue. Bropuunoe ¢uyopecreHTHOE H3TydeHHe.

B3aumopneiicTBue pEeHTTEHOBCKOTO M3JIYyYEHHs] € aroMaMH JJIEMEHTOB. PeHTreHoBckoe
¢dnyopecuieHTHOE u3MydeHHe U ero cmnekrp. Cepum chnekTpaubHbIX JHMHUH. ['paduueckoe
MIpPE/ICTaBICHUE CHEKTPOB PEHTTEHOBCKOM (hIyopecleHIuN.

CymHocTh peHTreHodIyopecieHTHOro MeTo1a aHanuza (POA).

KauectBenusiii ananus B merone PDA. 3akon Mo3ziu.

KonnuectBennsrii ananus B metoge POA. OcHoBHble criocoOsl iepexoaa oT Benuduabl AC k C.
AHanuThyeckue BO3MOXKHOCTM U npuMeHeHne wMetona PODA. I[louemy wucnosnab3oBaHue
PEHTI€HOBCKOT'0 W3Ty4eHUsl HanboJiee 1e1ecoo0pa3Ho ISl TSHKENbIX JIEMEHTOB?

JlabopaTopnasi paGora NeS

Tema:Onpeodenenue ougenunamuna 110MuHECYEHMHBIM MEMOOOM AHANUZA

1.

ok w

Cxema u mnpuHOUO paboTel Tpubopa JUIS HW3MEPEHHUS HMHTEHCUBHOCTH JIFOMHHECLECHIUU.
OO0BsicHUTE HA3HAYCHUE W TIPUHITUTT JCHCTBUS OCHOBHBIX OJIOKOB MprOopa.

SBnenue mroMuHecHeHIMH: QuyopecueHnus u (ochopecueHIuss. MexaHu3M IHEPreTHUECKUX
M3MEHEHUH B IIporiecce BO30YKIEHUS JIIOMUHECLIEHIIUH.

HazoBuTe 0CHOBHbBIE 3aKOHOMEPHOCTH JIFOMUHECLEHIIUH.

CrexTpsl BO30YKICHHS JIIOMUHECIICHIIUH U CTIEKTPhI JIIOMUHECIICHIIUH.

N3noxure xoa pabOThI MIPH BBHITIOTHEHUH OIpeIeleHus Tu(eHUITaMHUHA.
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Hanumre Gopmyny nudennnamuaa. YKaxxuTe yCIOBuUs, IPU KOTOPBIX MOJIEKYJIbl OPraHUYECKUX
COCIMHEHUH CITIOCOOHBI K JTFOMUHECIICHITH.

VYKaXuTe OCHOBHBIC ITPUEMBI IIEPEX0/ia OT AHATUTHUYECKOTO CUTHAJIA K KOHIICHTPAIUH.

W3105knuTe TPHHIUIT pacueTa KOHICHTPAI[MA aHAIUTA MPH BBINOJIHEHUH JAHHOW JIaOOpaToOpHOI
paboThLI.

JlabopaTopnasi pabora Ne6

Tema:Hacmpoika pH-mempa no oOyghepnvim pacmeopam u onpedenenue pH konmponvnozo

10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.

pacmeopa

[TpuHIMI TOTEHIMOMETPUYECKOT0 MeTo1a aHanu3a.pH-MeTpbl (MOHOMEpBI), TPUHLUI PabOThI
ONEeKTPObl CPABHEHMS U U3MEPUTEIIBHBIE SJIEKTPOIbl, UX HA3HAYCHHUE.

Mertamnyeckue 3nexTpoabl 1 pona. [IpuHuun neficTBust, TpeOOBaHUs, IPUMEHEHUE.
Mertannnueckue 1ekTpoas! 2 poaa. [IpuHiun neicTBus, ypaBHEHHsI, Ha3HAYCHHE.

W3n0xuUTe NPUHIMI U 11e71b HacTpoiiku pH-MeTpa no 6ydepHbIM pacTBOpam.

YCTpOUCTBO CTEKIIIHHOIO AJIEKTpPOoJaa. MeXaHu3M BO3HHMKHOBEHUs IIOTCHIMANA. Y PaBHEHUE,
OINuChIBarOllee 3aBUCUMOCTh moTeHuuana ot pH. Ocobennoctu padotel. Ilowemy pH-
YYBCTBUTEIbHOMU SBJISETCS TOJIBKO XOPOILO BBIMOUEHHAs CTEKJIsIHHAsE MeMOpaHa?

[ToTeHunan acMMMETPHUH, BO3MOXKHbBIE TIPUYUHBI €70 BOSHUKHOBEHUS.

Omnuimre ycTpoICTBO XJIOPCEPEOPSHOrO U KAJIOMEIBHOIO AJIEKTPOIOB.

Hanummire ypaBHeHHE peakluy, IPOTEKAIOLIEH Ha XJ1opcepeOpssHOM (KalIoMeIbHOM) 3JIEKTPOie U
ypaBHeHHe HepHcTa, onuchiBaromiee MOTEHIHAI 3TOT0 3JIEKTPOIA.

Penokc-3neKTpobl, ycTpORCTBO, IPUHLIKI pabOThl, HA3HAYEHHUE.

XHWHTAIPOHHBIN IEKTPOJ, €ro YCTPOWCTBO, IPUMEHEHUE. Y PABHEHUE ITOJIYPEAKLIUH, TOTCHIUAI.
YKaXuTe TUIl U Ha3HAYECHUE DIIEKTPOIOB, UCIIONb3YEMBIX Ul u3Mepenus pH.

JlabGoparopHasi padora Ne7

Tema:Onpedenenue numpamos memooom npAMON NOMEHUUOMEMPUU C HUMPAM -CETEKMUGHBIM

I71EKMPOOOM

[IpyHIMI TOTEHIMOMETPUYECKOIO METO/AA aHalu3a. DJIEeKTpPOXMMHUYEcKas s4yeiika, Ha3HaueHUe
JJEKTPOIOB.

OOmue cBeneHUsT 00 MOHCENEKTHUBHBIX DJJIEKTPOJaX M HUX NpuMeHeHUU. OCHOBHBIE THUIIBI
MeMmOpaH. Kitaccuduxanms 351ekTposoB.

HNoHcenekTuBHbIE 3IEKTPOAbl C KUJIKUMH (TUIEHOUHbIMHM) MemOpaHamu. [lpuHumn paloTsl,
IIPUMEHEHHUE.

W3noxknure NpUHIUI MOTEHLMOMETPUYECKOTO OINpEAENeHUs] HHUTPAT-MOHOB B KOHTPOJIBHOM
pacTBope.

Hanummre popmynsl s pacuera KOHIIEHTpAIMM HUTPAT-HOHOB Yepe3 IpajyupOBOYHBII rpaduk,
METOJ O/IHOTO 3TAJIOHA; METO/1 CTAHJAPTHOU JOOABKH.

[lokaxxuTe NPUHIMII pacyeTa pPABHOBECHBIX KOHIEHTpauuid u pH wuyepe3 3Hauenme OJIC
raJIbBAHUYECKOTO JIEMEHTA.

[IpuBeaute nmpuMepsl UHAUKATOPHBIX 3JEKTPOAOB AJI MOTEHLUHMOMETPUUYECKOIO THUTPOBAHUS C
UCTOJb30BAHUEM: @) KHCIOTHO-OCHOBHBIX; 0)  OKHUCJIMTEIbHO-BOCCTAHOBHUTENIBHBIX;  B)
OCA/IUTENIbHBIX PEaKIUi.

KoapuuneHT CeneKTUBHOCTH HOHCENEKTUBHOIO 3jeKkTpoja. DakTopbl, BIUAOLIME Ha
CEJIEKTUBHOCTH A71eKTpoaa. CrocoOs! onpeneneHus KodGPuImeHTa CeeKTUBHOCTH.

Hanummre ypaBHeHne HUKOIBCKOTO M MOSCHUTE CMBICH BXOJSIIMX B HEro BeIWMYMH. Pacuer
MOTPEIIHOCTEH U3MEPEHUS TOTEHIMalIa U KOHIIEHTPALUi B IPUCYTCTBUU MEIIAIOLINX HOHOB.
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JlabopaTopnasi paGora Ne8

TeMa:Onpe()eﬂeHue Jcene3a Memooom ROMEHUUOMEMPUUECKO20 MUMPOBAHUA

el AN

~

[IpuHIMI METO/1a NOTEHHOMETPUYECKOTO TUTPOBAHUS.

[Tpunmun merona ['pana.

KpuBble OTEHIIMOMETPUUYECKOT0 TUTPOBaHUsL. Jl0CTOMHCTBA, IPUMEHEHNE METOIA.

[TonGepute WHAMKATOPHBIE SJICKTPOABI JUIS MOTCHIMOMETPUYECKOTO THUTPOBAHMS: aMMHaKa
pPacTBOPOM COJISIHOM KHCIIOTHI; THOCYIb(PaT-HOHOB PacTBOPOM #HOJa; HOHOB cepedpa pacTBOPOM
xynopuaa kamus; nonoB meau (I1) pacteopom D/[TA.

W3noxxure NpUHLUI OIpENEieHHs] JKele3a METOJO0M IMOTEHIHMOMETPUYECKOIO THUTPOBAHUS.
Hanummre ypaBHeHue peakuuu TUTpoBaHus. OOBACHUTE BUJ KPUBBIX MOTEHLIHOMETPUYECKOTO
TUTPOBAHUSI.

Pacuer koHLEHTpaLUii IO JaHHBIM MOTEHIIMOMETPUUYECKOTO TUTPOBAHUSI.

VYKaKuTe UCIIONIb3yeMbIe B pab0OTE 3JEKTPO/bl, 00BSCHUTE NPUHIUI UX JEHCTBUS.

CxemMaTH4HO U300pa3UTE CXEMY UCIIOIB3YEMOTO B pabOTe raibBaHUYECKOIO AJIEMEHTA.

JlabGopaTopHas padora Ne9

TeMa:OnpedeJleHue COJISAHOU KUC/IOMbL MEHL000M KYJ1OHOMEMPUUECKO20 MUMPOBAHUA

=

w

N3n0xuTe NpuHINI KYJIOHOMETpU4ecKoro Meroaa ananusa. Chopmynupyiite 3akonsl Dapazes.
KynonomerpuueckoMm TUTpoBaHHEe, OpuHIMN Meroaa. [Ipsmoe u oOpaTHOe THUTpOBaHHUE.
Brruncnenue pe3ynbTatoB KyJIOHOMETPUUECKOTO TUTPOBAHUS.

OCHOBHbBIE THUIIBI XUMUYECKHX PEaKLUil, UCIOIb3yeMbIE B KyJOHOMETPUUECKOM TUTPOBAHUU.
Kakue mnpoOnembl,  XapakTepHble Ui KJIACCHYECKOM TUTPUMETPHH, YCTPAHSIOTCS TIPH
UCIOJb30BAHUU  JIEKTPOr€HEPUPOBAHHBIXTUTPAHTOB? ~ YKaXuTe IMpeuMyIlecTBa  MeToja
KYJIOHOMETPHUYECKOTO TUTPOBAHHSI.

C kakod MLedbI0 TPOBOJAT NPEABAPUTEIBHBIA 3JIEKTPOIU3 B METOJE KYJIOHOMETPHUYECKOTO
TUTPOBAHUS?

W3noxute NPUHLMN ONpENENeHUusl COJAEpKaHUsl KHUCJIOTHI METOJOM KYJIOHOMETPUYECKOTO
TuTpoBaHus. Hanumure popmyny Uit pacuera Macchl COJISTHOM KUCIIOTHI B TIPOOeE.

[IpuBenure mpUMeEpbl KYJIOHOMETPHUECKOTO TUTPOBAHMS: a) BIIEKTPO-T€HEPUPOBAHHBIMU
OKHUCJIUTEISIMU; O) 3JIEKTPOr€HEPUPOBAHHBIMU BOCCTAHOBUTENSIMHM;, B) C HCIIOJIb30BAaHUEM
peakMii OCaXJAEeHUS M KOMIUIEKCOOOpa30BaHMs, I') C HCIOJb30BAHUEM pEaKIHi KHCIOTHO-
OCHOBHOTO B3aUMOJICHCTBUS. HanmuimmTe mosrypeakiiuy 3JIeKTPOreHePUPOBAHUS 3TUX TUTPAHTOB.
W3noxute MpUHIUN METOJIa NPSIMOMKYIOHOMETPUHU. YKaKUTE CIIOCOOBI M3MEPEHHs KOJIMUECTBa
JIEKTPUUECTBA.

Xumuueckue KyjaoHoMmeTpbl. [IpuBenuTe npumep rpaBUMETPUYECKOIOKYJIOHOMETpa (ra3oBoOro,
TUTPALIMOHHOTO).

JlabopaTopuas padora Nel(

Tema:Onpeodenenue wien104u memoooM KOHOYKMOMEMPUUECKO20 MUMPOBAHUA

1.

no

W3noxure TpUHOMN  ONpeAeNieHHUs COACpKAHUA IIENOYd (WM KHUCIOTBI)  METOJIOM
KOHJIYKTOMETPHYECKOTO TUTPOBAHMUSI.

HazoBute dakTopsl, BIUSAIOMNE Ha BETUYUHY YACIBHOU JIEKTPOIPOBOIHOCTH PACTBOPA.

Jlaiite ~ ompeneneHus ~ TOHATHSAM  SKBUBAJEHTHAs  DJIEKTPOIPOBOJIHOCTH; ylienabHas
3JIEKTPONPOBOTHOCTh. YKAXHUTE CBSA3b YIEIbHON M SKBUBAJIECHTHOM 3JIEKTPOIPOBOTHOCTH.
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OObscHUTE BIUSHUE MOHHOW CHIIBI PACTBOPOB M TEMIIEpaTyphl HAa MOJIBUXKHOCTH MOHOB. Kakwue
HMOHBI 00J1a/Ial0T CaMOW BBICOKOM TOABMXHOCTHIO? [Touemy?

KpuBbie KoHIyKkTOMETpHYecKOro TUTpoBaHMs. @Dakropel, Biausgoomue Ha (HOpMy KpHUBOKH
TUTpOoBaHUA. TpeGoBaHuUsl, MPEeIbABISIEMbIEC K PEAKIIUSIM.

Kakoli BuI WMeeT KpuBas KOHAYKTOMETPUYECKOTO THUTPOBAHHUS CMECH CHIIBHOW W CI1a0oi
kucioTel? OT vero 3aBucHT ¢dopma Takor kKpuBok? B kakux pacrBopax: a)NHz + NaOH; 0)
NaOH + KOH; B) NaOH + NaCI moxHo nuddepeHIupoBaHHO ONPEACTUTH COAEpKaHUE 000X
KOMITOHEHTOB KOHAYKTOMETpHUYEeCKHUM TutpoBanueM? Kakoll BHJ HMEIOT KpUBbIE TUTPOBAHMS
cmeceint?

JlaGoparopnas padora Nell

Tema:Onpeodenenue meou Memooom amnepomMempuiecKko20 mumpoeanus

1.

agrwn

9.

W3noxure NpUHIMI ONPEAETICHUS MEAU METOOM aMIIEpOMETPUYECKOro TUTpoBanus. Hanumure
YPaBHEHUsI pEaKIIHil.

OOBbsicHUTE BUJ KPUBOW aMIIEpOMETPUUECKOTO TUTPOBAHHUS.

Hanumre hopmyiy ans pacdera pe3yabTaToB TUTPOBAHHUS.

VYKaxkute 3JeKTPO/ibl, UCIONb3yeMble B paboTe, M UX Ha3HaYCHHUE.

N3noxure nNpUHIMI METOLOB BosbTamnepoMerpuu. llossgpusanus 3JI€KTpOJOB — CYIIHOCTb,
OCHOBHbIe npuuuHbl. [loueMy B KadecTBe TOJSAPU3YEMBIX DJJIEKTPOJOB B  METOAE
BOJIbTAMIIEPOMETPHUH UCIIOJIb3YIOT AIEKTPO/IbI C MAJIEHbKOM MOBEPXHOCTHIO?

Hanummwre ypaBHeHnue MiibkoBHYa U MOSCHUTE CMBICI BXOAAIIUX B HEIO BEJIMYHUH.

Ha3zoBute anamurtHueckuil curHan B MeTonax BA, nepeducinre OCHOBHBIE CTIOCOOBI
OIIpeeIeHUs] KOHLICHTPALUH.

Amnepomerpuueckoe TUTpoBaHHMe. KpuBble TuTpoBaHusA. YeM ompenensercs BUI KPUBOH
amrnepomeTrpudeckoro Tutposanua? IIpusennure npuMepst..

Haznauenue gpoHoBoro anextponura B Merosax BA.

10. Vkaxwure AOCTOMHCTBA METOJaN NPCUMYIICCTBA METOJd aMIICPOMETPHUICCKOI'O TUTPOBAHUS.

JlabopaTopnasi paGora Nel2

Tema:Kauecmeennwiii ananuz cmecu aMuHOKUCI0M MEMOOOM MOHKOCIOUHOU Xpomamozpagduu

oakrwdpE

Knaccugukanus xpomatorpaguueckux METOJ0B aHAIN3a.

OOmuit npuHIKI XpoMaTorpadpuyecKux METOI0B aHATU3A.

W3n0%uUTe NPUHIUIT METO0B IUNIOCKOCIONHON XpoMaTorpaguH.

W3noxure nprHIKI UACHTU(UKALIMY aMUHOKHUCIIOT B KOHTPOJILHOM pacTBope metoaoM TCX.
HazoBure naentudukannonssii napametp B merone TCX.

VYKaXuTe NPUHLNI U3MEPEHUS BEIUYMHBI Ry, HA30BUTE MapaMeTpsl, BIUAIOIINAE HA OTY
BEIINYUHY.

KonnuectBennsbiil ananus B Meroae TCX. Mcnonp3yeMble B IPaKTUKE aHAIN3a aHAJTUTHYECKUE
CUTHAJIBI.

JlabopaTopnasi paGora Nel3

Tema:Onpeodenenue Imunayemama u 3IMAHONA 6 CHIOYHBIX 600AX MEMOOOM 2A3080U

2.

xXpomamozpaguu

1. W3noxxuTe IpUHIUI XpoMaTorpaduuecKiuX METOI0B aHATU3a.
N300pa3ute npuHIMNHATIBHYIO CXEMY T'a30BOr0 Xpomarorpada u Ha30BUTE €ro OCHOBHBIE OJIOKH
Y WX Ha3HauYEHUe.

23



©w

10.

Ha3zoBuTe 0CHOBHBIE JETEKTOPHI B ra30Boil xpomarorpaduu. M3moxure npuHIMI padOThI
KaTapoMeTpa, MIIaMEHHO-MOHU3AIIMOHHOTO IETEKTOpa; AETEKTOpa AJIEKTPOHHOIO 3aXBaTa.
[TonBW>KHBIE U HEMOBWXKHBIC (ha3bl B METOE ra30BOM xpoMaTtorpadun. TpeGoBaHMs K HIM.
KaxoBa posp moJsipHOCTH HETOABMKHOM (ha3bl P pa3/ieICHUH OPraHUYeCKUX BeIlecTB?
W310X1TE OCHOBHBIE MOJIOKEHHS KOHIETIIINN TEOPETHUECKUX TAPEIOK U €€ OCHOBHBIC
HEJOCTaTKH.

Kunernueckas Teopust xpomarorpaduu. Biausaue ckopocTu moToka Ha 3pGeKTHBHOCTD
XxpomaTorpaduueckoil KOJIOHKH.

Ha3zoBute napameTpsl, HCIIONb3yEeMbIe Ul HICHTH()HUKALNN BEIIECTB B METO/IE Ta30BOU
xpomarorpadum.

W3noxure CymHoCTh MeTOa uaAeHTUuKamu no Kosauy.

HazoBuTe ocHOBHBIE TapaMeTpPhl, UCIIOIb3yEeMbIE JJIsi KOJIMYECTBEHHBIX U3MEPEHUN B
xpomarorpaduu. YKaXuTe OCHOBHBIE IPHEMBI ITEPEX0/1a OT BETMUYNHBI aHATTUTUYECKOTO CHUTHAJIA
K KOHIICHTPAIMKM B METOJIaX Ta30BOi xpomatorpaduu u BOXX.

W3noxxnre NpUHIMI YCTaHOBJIEHHUS KOJIMYECTBEHHOI'O COCTaBa CMECH STWJIALlETaTa M 3TaHOJA B
BBITIOTHEHHOW pabore. WM3l0XKHWTE€ NPUHIUI BBINOJHEHHBIX TpaUUecKUX MOCTPOCHUM U
BBIYMCIICHHI.

JladbopaTopunas padora Nel4

Tema:H3yuenue npunyuna oOeiicmeus Mmacc-cHeKmMpoOMempa U XpOoOMamomacc-cneKmpomempa.

™ =

IKcKypcusa 6 xpomamozpaguueckuil yeHmp IK01020-anarumuueckozo yenmpa Kyol'Y

W3noxnTe NpUHLIKI METOJA MACC-CIIEKTPOMETPHH.

[IpuHnunuaneHas cxema macc-criekrpomerpa. Ha3oBure oCHOBHbIE CIIOCOOBI HOHU3ALMH.
[IpyHIMIIBI pa3ieneHNsl HOHOB C Pa3IMYHbIMU Maccamu. [IpuHIUN 1efCTBUS MarHUTHOTO,
KBaJPYIOJIBHOIO, BPEMAIPOJIETHOTO MACC-aHAIM3aTOPOB.

KayecTBeHHBIN aHaNIM3 U KOJMYECTBEHHbIE H3MEPEHUS B METO/1e Macc-ciekTpomerpun. O01actu
IIPUMEHEHHUs METOa.

W3noxute npuHIMI METOA0B XpoMaTo-macc-ciekTpomerpuu (I'X-MC, XKX-MC), HazoBure
MPEUMYIIECTBA U BO3MOKHOCTH KOMOMHUPOBAHHBIX METO/IOB.

JlabopaTopnasi paGora NelS

Tema:U3yuenue npunyuna padomel CUHXPOHHOZO0 MEPMOAHANU3AmMoOpaA u Oepusamozpaga.

ok wdpE

~

Hccneoosanue ceoiicme meepoozo mamepuana Ha Oepusamozpagpe. IKcKypcus 6
1a00pamopuio mepmuiecko20 aHaIu3a

Knaccugukaius TepMUYecKIX METOI0B aHaIM3a.

Tepmorpasumerpus. ATT . Ilpuanun metona.

Huddepennunanbublii TepMudeckuii ananu3. Kpusele HarpeBanus (oxiaxkaeHus). TepMomnapsl.
N3noxure xpatko npunimn metona JICK.

KomOuHupoBaHHbIE TEPMUYECKHE METO/IbI AaHAIN3A.

JlepuBarorpad, CHHXPOHHBII TepMOAHAIU3aTOpP: YCTPOMCTBO, MPHUHLIMII pPabOThl, OCHOBHBIE
BO3MOKHOCTH.

N3o0pasute oOmmii BUA 1epUBATOTPAMMBI, OOBSICHUTE CMBICI 3aBUCUMOCTEH.

Ha3zoBute ob6nacti nmpuMeHeHHs KOMOMHUPOBAHHBIX TEPMUUECKUX METOI0B aHAU3A.

JladbopaTopHas padora Nel6
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TeMazlflzyueHue npuRUna KUHemu4ecCKux Mmemoooe ananuza. Pacuem Konueumpauuﬁ anaiuma c
UCNOIb306AHUEM OAHHBIX O U3mMepenuro ckopocmu xumuuecxuxpeakuuﬁ

oakrwdpE

~

[TpyHIMI KMHETUYECKUX METOA0B aHaJIN3a, X KilacCU(UKanus.

CKOpOCTh XMMUYECKOH peakiiui U (aKTOPHI, BIUSIONINE HA CKOPOCTb.

[lonsTHe 0 KaTaIN3aTOpPaAX.

[TonaTne 06 MHAMKATOPHOW PEAKLIMU M WHAUKATOPHOM BemecTse. [Ipumepsr.

CyIIHOCTh METOJIOB TAHT'€HCOB; (PUKCHPOBAHHOI'O BpEMEHH; (PUKCUPOBAHHON KOHLIEHTPALMH.
I'panynpoBouHble Trpaduku B KHHETHUYECKMX METOAAX aHaju3a, CIOCOObI OIpeaesieHUs
KOHLIEHTPALlUX aHAJINTA.

®epmentsl. X onpenenenue, knaccudukanys, IPUHIMI KaTATUTHYECKOTO ACHCTBUS.

Pacyer KOHLEHTpanMii aHajauTa C HCIOJIB30BAHMEM JAaHHBIX II0 H3MEPEHHUI0 CKOPOCTH
XMMHYECKUX PEAKIUH.

3ayeTHO-3K3aMeHAIlMOHHbIe MAaTepHaJbl Ui MPOMEKYTOYHOH arrecTanuu (
3a4eT)

VYcneBaeMoCTh  CTYAEHTOB B TEYEHHE CEMECTpa KOHTPOJIIMPYETCS B IIPOLECCe
BBITTOJIHEHUS ¥ 3aIIUTHI J1a0OPaTOPHBIX padoT, a TakKe BO BpeMs pemIeHHs 3aj1a4d U pazdopa
TEOPETUYECKOr0 Marepuaja BO BpeMs 3aHATHM, NPOBEACHHUS OIpoca CTYICHTOB IO
BBITNIOJTHEHUIO JIOMAIIIHETO 3a/IaHusl.

[To yyeOHONM AMCLMIUIMHE NPEIYCMOTPEH 3adeT. 3adeT BBICTABISAETCS HPU YCIOBUH
YCIICIIHOM 3alIMThl BCEX BBINMOJHEHHBIX JIabopaTopHbIX padoT. Ilo pesymbratam paboThI B
CEMECTpE CTYACHT MOJKET IIOJIY4YMTh 3a4eT aBTOMAaTUYECKU. B cilydae HEBBINOIHEHUS
JIOMAIIHUX 3a/I1aHui, CJ1adoro YCBOEHMsI TEOPETUUYECKOr0 MaTepualia, IPOIYCKOB 3aHATHH U
HE3aIlUIICHHBIX Ja0OpaTOpPHBIX PabOT CTYIEHT cAaeT 3adeT. B mpolecce cpaum 3auera
CTYIEHT 00s3aH IpOJIEMOHCTPUPOBATh IOHMMAHUE CYIIHOCTH BBIIOJHEHHBIX B TEUEHHUE
cemMecTpa JabOpaTOpPHBIX PabOT M MPUHIUIIOB METOJOB aHajIM3a, MCIOJIb30BAaHHBIX IPH
BBIMIOJTHEHUH J1TAOOpaTOpHON paboThl; yMETh HamHMCcaTh YPAaBHEHUS XUMHUYECKHUX PpEaKIHi,
(bopMyIbl A1 pacueTa pe3ysbTaTOB U3MEPEHUH; TPOJEeMOHCTPUPOBATh TOHUMAaHUE PUHIIUIIA
paboThl aHATUTUYECKOTO MpUOOpa 1 Ha3HAUEHUE €T0 OCHOBHBIX OJIOKOB.

Kpumepuu oyenxu:

\ Kputepun \ Onenka YpoBenb

Ha Bompocel JaH TOJHBIA, TPaBUJIIbHBIA OTBET, «3a4YTECHO» MTOBBIIIIEHHBIHN
Marepuanl HU3JI0KEH B  ONPEIEICHHOW JIOTHYECKOU (TIpoBHHYTHIN) YPOBEHB
MOCJIE0BATEIbHOCTH JIEMOHCTPUPYETCS

MHOT'OCTOPOHHOCTD MOJXO0/JIOB, yYMEHHE

apryMEHTUpOBaTh  COOCTBEHHYIO  TOYKY  3pEHHA,
YCTaHABJIMBAaTh NPUUYMHHO-CIEICTBEHHBIE CBS3U MEXKIY
CTpPOEHHEM, CBOWCTBAaMHM W IPHUMEHEHHEM BEIIECTB, B
JIOTHYECKOM pacCy>KACHUH HET OIUOOK.

Jlan TOMHBIA W TPaBUIBHBIH OTBET HA OCHOBE | «3auTEHO» 0a30BBIl YPOBEHb
W3Y4YEHHBIX TEOPUI, MaTEpHA U3JI0KEH B OIPEAEIEHHON
JIOTMYECKON [0CJIeJ0BATENbHOCTH, npu 3TOM
JIOITyCKAIOTCSl HECYLIECTBEHHbIE OIMMOKM B OTBETax Ha
TEOPETHUYECKHE BOIPOCHL, KOTOpPBIE CTYAGHT MOXET
MCIPABHUTH IO YKA3aHUIO MPEI0/1aBaTels.

OTBeT NOJHBIN, HO MPH ATOM JOITyIIEeHa CYIIECTBEHHAS «3a4TEHO» IIOPOr'OBBIA YPOBEHb
omnOKa WM OTBET HEMONHBbIHA, HECBSI3HBIA, HE
MIPOSIBJISIFOTCSL YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS
MpU pEIIeHWH TMPAKTUUYECKHX TMpoliem; 3HaHUE
npeaMeTa ¢ 3aMETHBIMU Npo0OesaMu, HETOYHOCTSAMH, HO
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TaKUMH, KOTOpPBIE HE CIY)KaT MPEIsITCTBUEM IS
JaTbHEHTIIET0 00yJeHUSI.

OtBeT 06Hapy>1<HBaeT HC3HAHHUC OCHOBHOI'O «HC 3a4YTCHO» YPOBEHbB
COJCPpIKaAHUA yqe6Horo MaTcpuaia. HC C(l)OpMPIpOBaH

O1eHOYHBIC CpEJICTBA JUISI WHBAIMIOB M JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX WHIUBUAYATBHBIX ICUXO()U3MIECKUX OCOOCHHOCTEH.

— NpU HEOOXOTUMOCTH WHBAIMJIAM W JIMIAM C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbS MIPEIOCTABIISCTCS JOMOJHUTEIHFHOE BPEMs JIJIsl TIOJTOTOBKM OTBETA Ha 3a4eTe;

— MPH MPOBEJICHUU TIPOIICYPhI OLICHUBAHHS PE3YJIHTATOB OOYUCHUS] HHBAJIHJIOB H JIHII C
OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMH ~ 3JIOPOBBSI  TNPEAYCMATPUBACTCS  HCIIOIH30BAHUE
TEXHUYECKHUX CPEJIICTB, HEOOXOAMMBIX M B CBSI3U C UX WHIMBHIyaTbHBIMH OCOOCHHOCTSIMU;

— MpU HEOOXOAMMOCTH [UIsl OOYYAIOIIHUXCS C OTPAaHHUYCHHBIMH BO3MOXKHOCTSIMU
3I0POBbSI U HMHBAJIMIIOB IPOIEAypa OICHUBAHUS PE3YJIbTATOB OOYYCHHS MO JUCIUILIAHE
MOJKET TIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Iponenypa oleHHMBaHUS PE3yJIbTATOB OOYYCHUSI MHBAIUIOB U JIUI C OIPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) TPEIyCMAaTPUBACT IPEIOCTABICHUE
uHpopManuu B (opmax, aganTHPOBAHHBIX K OTPAHHUYCHUSM WX 3J0POBbS W BOCIPHSITHS
uHpopMmanuu:

JUtst 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

5. Ilepedyenb y4eOHO JIuTEpaTyphl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH
5.1. YueOHasi auTeparypa

5.1. YueOHnas JiuTeparypa

OcHoBHAas1 TUTepaTypa:

1. OCHOBBI aHATUTHYECKON XUMHU: y4eOHUK AJsi CcTyneHToB By30B: B 2 1. T. 1, 2. /Tlox
pen. F0.A. 3onotoBa. M.: Axanemus, 2014.

2. OCHOBBI aHATUTHYECKOH XUMHHU: y4eOHUK IJisi CTyAeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pen. FO.A. 3omotoBa. M.: Axamemus, 2010.

3. Kpuctnan I'. Ananutnueckas xumusi: B 2 T. T.1, 2/ nep. ¢ anrn. A. B. 'apmama u ap. -
M.: BUHOM. JlaGopaTopust 3Harwmi, 2009.

4. Ilounnox T.b., TemepmameB 3.A. AHamuTHUeCKas XUMHS: CIEKTPOCKOIHYECKHE
METOJIbI aHANIM3a. Y4deOHoe mocobue. Kpacnomap, Kyol'y, 2013.

5. ITounnok T.b., Temepmames 3.A. MonekymnspHas abCOpOIMOHHAS CTIEKTPOCKOTIFISL.
VYuyebHoe nocobue. Kpacuomap, KyoI'y, 2016.

6. Bapbanar, F0.A. OCHOBBI aHATTUTHYECKON XUMHUU: IPAKTUIECKOE PYKOBOACTBO
[DnexTponnsii pecypce] : pykoBojactBo / FO.A. bapbanar, A.B. I'apmami, O.B. Monorapoga, E.A.
Ocwurona ; mox pen. 3omotosa FO.A., llexosmoso#t T.H., Ockonka K.B.. — Dnexrpon.man. —
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Mockga: U3natensctBo "Jlaboparopus 3uanmii", 2017. — 465 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/97410

JlonoiHUTEIBLHAS JIUTEpPaTypa:

1. BacunbeB B.I1. Ananutrueckas XUMUs: COOPHUK BONPOCOB, YIPaKHEHUH U 3afad: yueOHoe
nocobwue [t cryaeHToB By3oB / B. I1. Bacunees, JI. A. Kouepruna, T. JI. Opnosa - 4-e u3z., cTep. -
M.: dpoda, 2006.

2. OCHOBBI aHATUTUYECKOW XMMHUU: 33JJa4l U BOIIPOCHL: YueOHOe mocoOue Al CTYACHTOB
yH-TOB / oz pen. 0. A. 3omoTtoBa. M.: Beicmias mkomna, 2004.

3. Orro M. CoBpeMeHHBIE METOIIbI aHANMTUYeCKOW xumuu. B 2-x tomax. M.: Texuocdepa,
2003.

4. Ananmutrdeckast XuMus U (PU3UKO-XUMHUIECKIE METO/IBI aHAIM3A: YISOHHK IS CTY/IEHTOB
By30B. B 2 1. T.1,2./ mox penA.A.Mmenko. m.: Axagemus, 2010.

5. OcHOBHI aHaMUTHYECKOW XUMHH. |IpakTHdeckoe pyKOBOJCTBO: yueOHOE TTOCOOue ISt
CTYZICHTOB YH-TOB M BbICIILyueOH.3aBeaeHmit/ o pentO.A.3om0ToBa.-M.: Beicmas mkoia, 2001.

6. Ananutudeckas xumus. [Ipo6iaemsr u moaxonsl: B2 T./ T. 1,2 / nep. ¢ anri. A. I'. bop3enko
u ap.; nox pea. FO. A. 3onorosa; pea. P. Kenbuep u np. - M.: Mup: ACT , 2004.

7. 3.A.Temepnames, T.I'.Ilroniko, O.b.Boponosa, B.B.IlepexoTuii. AHanuTudecKas XuMHsI.
DNEeKTpOXUMHUYECKHEe METO/BI aHAn3a. YdeOHoe nocodue. Kpacnomap, Kyol'yY. 2004.

8. T.b.Ilounnok, 3.A.TemepaamieB. Ananutudeckast xumusi. CIeKTPOCKOITMYECKHE METOIbI
aHanm3a. Yuebnoe nocobue. Kpacnomap, Kyol'Y, 2013.

9.Bacunnes B. II. AHannTudeckas XUMHus: y9eOHHK IS CTyIeHTOB By30B [B 2 kH.] / KH. 1,2. /
Bacuiber B. I1. M.: Jlpoda , 2007.

10. BepmmanH, B.J. Ananutudeckast Xumust [ DIEKTpOHHBIN pecypc] : yueoruk / B.U.
Bepmuaun, U.B. Brnacosa, . A. HukudopoBa. — Dnexrpon.nan. — Caskr-IletepOypr : Jlans,
2017. — 428 ¢. — Pexxum moctyma: https://e.lanbook.com/book/97670

5.2. Illepuoauyeckue u3IaHusl:

. «Xypnan ananutuuecko xumun», Poccust, Mockaa.

. «3aBojckas nmaboparopus. luarnoctrka marepuanony, Poccus, Mocksa.
. «AHanIUTHKA U KOHTpOJb», Poccust, EkarepunOypr.

. «SpectrochimicaActa. Part By, uznarenscto Elsevier

. «AnalyticalChemistry», n3narenbctBoACS

. Onexrponnas oudmmoreka GREBENNIKON.RU https://grebennikon.ru/

O W KA WN -

IIpogdeccnonanbubie 6a3bl JAHHBIX:

WebofScience (WoS) http://webofscience.com/
DnexkTponnas oubmmoreunas cucrema eLIBRARY.RU http://www.elibrary.ru
Scopus http://www.scopus.com/
ScienceDirectwww.sciencedirect.com
Kypnanst uznarenbcrea Wileyhttps://onlinelibrary.wiley.com/
Hayunast snextponnas 6udiauoreka (HI3b)http://www.elibrary.ru/

7. TlonMHOTEKCTOBBIC apXMBBI BEIYIINX 3alaJHbIX HAYUHBIX KypHAJIOB Ha Poccuiickoii
wiatdopme HayuHbIX )KypHamoB HOMKOHhttp://archive.neicon.ru

8. HamumonanbHas »nekTpoHHas OuONIMOTEKa (IOCTYN K DJIEKTPOHHOM OuOIHOTEKe
nuccepranuii Poceuiickoit rocynapcrsenHoi ouonuoreku (PI'B) https://rusneb.ru/

9. TIlpesunentckas oubmmorexa um. b.H. Enpuunahttps://www.prlib.ru/

o0k wdE
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10. DnexrponHas kotekus Okcdopackoro Poccuiickoro ®ouaa
https://ebookcentral.proquest.com/lib/kubanstate/home.action

11. Springer Journals https://link.springer.com/

12. Nature Journals https://www.nature.com/siteindex/index.html

13. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

14. Springer Materials http://materials.springer.com/

15. YuuBepcurerckas nHopmanuonHas cucrema POCCHUS http://uisrussia.msu.ru

Pecypcobl cBOOOIHOTO J0CTYyNA:
1. Hndopmanuonnas cucrema "EanHoe 0KHO JOCTyIa K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;

IlepeyeHb JHIEH3MOHHOTO HW CBOOOJHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOIO
odecrmeyeHu.

HpI/I IIOAT'OTOBKE KpaTKI/IXC006meHHﬁHCHOHB3yeTCH IIporpaMMHOC o0ecrieuenne
MicrosoftOffice (Word, Excel, PowerPoint).

6. MeToauyeckne yKa3aHusi Uil OOy4alIIMXCS MO OCBOEHHIO THCHHMIIMHBI
(MmonxyJis)

[lo xypcy npeaycMOTpPEHO IMpOBEIEHUE JIEKIIMOHHBIX 3aHATUH, Ha KOTOPBIX JAETCs
OCHOBHOM CHCTEMaTH3UPOBAHHBIM MaTepuana U pa3bsCHAIOTCS HauboJiee CIIO0XKHBIE aCIEKThI
M3Yy4aeMbIX METOJIOB aHAJIN3A.

BakHellIMM 3TanoM Kypca siBJsieTCSl CAMOCTOSATeIbHAsi padoTa 1o JMCHHUILIMHE,
B PaMKaX KOTOPOil CTYIeHTBhI OCYLIEeCTBJSIIOT IMPOPadOTKYy y4eOHOTO (TEOPETHYECKOrO)
MarepHuaiga, MHOJArOTOBKY K TEKYLIEMY U NMPOMEXYTOYHOMY KOHTPOJIIO, & TAK)KE BBIIOIHSIOT
MHAMBUAYaJIbHbIE 3a/1aHUs (HalpUMep, TOTOBAT KOPOTKHUE COOOILIEHNUS U PE3ECHTALIUN ).

[lepen pemeHreM 3aja4 HEOOXOAMMO BHUMATEIbHO U3YyUUTh TEOPETUUECKUNA MaTepHal,
npopa0oTaTh KOHCIIEKT JIEKLUH, pa3o0paTh MpHUMEphl pelleHus 3aaad. Pemienue 3anau
peKOMeH/yeTcs HayMHaTh ¢ Haubosee MPOCThIX, OMM3KUX K MMEIOUIMMCA B 3aJJaUHUKE
npumepam. He pexkoMmeHayercs HCHOJIb30BaTh TOTOBbIE KOHEUYHBIE (OPMYJIBI, KOTOpBIE
BBIBOJSATCS B IpUMeEpax peleHus 3ajad. 3anKch B TETPaaAU JOJKHA COlEepKaTh (POpMYIIbl U BCe
BBIUMCJIEHMS C yKa3aHHUEeM equHHI] u3MmepeHus. [Ipu BblUMCIEHUSX HEOOX0IMMO 0Opamarthb
BHUMaHME HAa UX TOYHOCTH (MCIIOJIb30BAaHHE HYXHOI'O YMCIIa 3HaYaIuX Hudp) u colmoieHne
IIPaBUJI OKPYTJICHUSI.

IIpy noaroroBke KpaTrkoro [JOKJaga ¢ KOMIBLIOTEPHOM INpe3eHTanue
apryMEeHTHUPYETCS aKTyaJIbHOCTh TEMbI, BBISBIISIETCS IPAKTUYECKOE U TEOPETHUECKOE 3HAUCHHE
JaHHOro wuccienoBanus. OCHOBHasg 4YacTh JOKJIAJa pACKpbIBAa€T COJAEp)KaHWEe TeMbl. B
3aKJIIOYEHUH B KpaTKoM M cxkaroil (¢opMe u3aratoTcsi IMOJYyYEHHBIE pe3yNbTaThl,
npejcTaBisitomuye co0oi OTBET Ha TIJIaBHBIM BONPOC MCCIENOBAaHUS. 31€Chb K€ MOTYT
HaMeyaThCs U JajbHeHNIINe NePCIEeKTUBBI PA3BUTHS TEMBI.

B ocBoeHMM  IUCHMIUIMHBI HMHBaJIWJaMM M JUIAMH C  OIPAaHUYEHHBIMHU
BO3MOXKHOCTSIMU3JIOPOBBSl OOJIbIIIOE 3HAYEHHE HMeeT WHIMBUIyajbHas YyueOHas pabota
(KOHCYJIBTALMU ) — TOTIOJIHUTENIFHOE pa3bsiCHEHUE Y4eOHOr0 MaTepHara.

WnauBuayanbHble KOHCYNbTAIMM MO TPEAMETY SIBISIOTCS BaXKHBIM  (paKTOpPOM,
CHOCOOCTBYIOIUIMMUHIUBH Ty IH3aM1 O0yUEHHs U YCTaHOBJICHHIO BOCITUTATEIBHOTO KOHTAKTa
MEXIyNpernoaaBareieM U oOydalolUMCs HHBAJIWJIOM WJIM JIMIIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMU3/JOPOBBSI.

7. MarepuajnbHO-TeXHMYeCKass 0a3a, HeoOXoauMasi sl  OCYLIECTBJICHHUS
00pa30BaTeJbLHOrONpPoOLEcca N0 JUCHUIINHE (MOYJII0).
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Bun pabot

HammenoBanne yaeOHOM ayIUTOPHH, €€ OCHAIIEHHOCTh
000pyI0OBaHUEM M TEXHUYCCKUMU CPEICTBAM O0YUCHHUS

Jlek1IMOHHBIE 3aHATUS

He npenycMoTpeHsl

CemuHapckue 3aHATHUS

He npenycMorpeHsl

JlaGopaTopHbIe 3aHITHS

YyeOHast aymuTopusl A TPOBEACHHUA 3aHATHHA JabopaTOpHOTO
tuna, aya. 415¢, 252c.

VYuebuble 1ab0paTopuul YKOMILICKTOBaHHBIC, CIIEHUATU3UPOBAHHON
MeO0eIbl0, BHITSHKHOW CHUCTEMOM BEHTHJISAINH, MEIOBBIMH JOCKAMH,
CpeICTBaMH  TIOXKApHOW O€30ImacHOCTH W OKa3aHWsd TepBOU
MEAWLIUHCKOH  MTOMOIIH, nabopaTopHbIM 000pyIOBaHUEM:
criektpodoromerp LEKI, cymmnbubiii mkadp LOIP LF-60/350VS1,
O6ans BomsHas LOIP LB-161, pH-merpsr "Oxcmept-001", Bech
ananutuueckue BJIP-200, Bechl Texamueckue BJIKT-500, mauTku
anektpudeckue, pH-metp-150, pH-metp LEKI 3D, Amnepmerp M
2017, xommykToMeTp Okcrept-002, xymonomerp Oxcrept-006,
YCTAHOBKA UIS aMIIEPOMETPHYECKOTO THUTPOBAHHSA, XpOMaTorpadsl
CHROM - 5xoMIuiekT 00OpyAOBaHHS IJisi THTPOBaHUS, HAOOPHI
XUMHYECKOH MOCYBI M peakTUBOB. /s M3ydeHus: mpruHIUna paboTs
COBPEMEHHBIX  JIOPOTOCTOSIINX  AHAINTHYECKHX  MPHOOPOB
MPEeIyCMOTPEHbl 3KCKypcuu B jnaboparopun YHIIK «Anamuty,
OCHAIIIEHHBIE  COBPEMEHHBIMH  XPOMAaTO-MacC-CIIEKTPOMETPaMH,
UCII-cnexTpoMeTpamu, CUHXPOHHBIMTEPMOAHAIU3aTOPOM,
PEHTIeHO(ITYOPECIICHTHRIMHA CIIEKTPOMETPAMH.

Kypcosoe KypcoBsie paboThl He IpeyCMOTPEHBI

MPOEKTUPOBAHHUE

I'pynnosslie Ayn.126c, 234c

(MHAMBHUIYaNbHEIE) Y4eOHble MOMeNIeHusT (aKynbTeTa XMMUU M BBICOKMX TEXHOJIOTHUH,
KOHCYJIbTallUH OCHaIlleHHbIe MeOeNbI0, METIOBOM JJOCKOM.

Texymuii KOHTpOJb, | Aya 234c, 126¢

MIPOMEIKYTOUHAA y‘Ie6HI)Ie IIOMCEUICHUA q)aKy.IIBTCTa XUMHHU U BBICOKHX TeXHOJ’IOFHﬁ,
aTTECTALIMS cHa0OXeHHBIE MEOEITBLIO, METIOBOM TOCKOM.

CamocrosTenpHas CamocrosiTenpHast padoTa CTYIEHTOB OCYIIECTBIISICTCS B YUTAIBHBIX
pabora 3amax OubOmmorexku KyOI'Y, 3anme pedepaTHBHBIX KypHAJOB,

BbuMcnuTenbHOM wneHtpe KyOI'Y, MHrepHeT-ueHTpe, a Takxke
IPYTUX ayAUTOpPHAX (hakysbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOXKHOCTBIO TOJAKIIOUeHH K ceTH «MHTepHeT», mporpammon
9KpaHHOTO  YBEJIMYEHHS] W JIOCTYIIOM B  JJIEKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTEIIbHYIO CPEAY YHHBEPCUTETA.
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