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3asenytromuii kadenpoit Kysnernona C.JI. !

VYTBepK/IeHa Ha 3aCeTlaHNH Y4eOHO-METOAMUYECKOM KOMUCCHH (PaKyJIbTeTa

XYMUM U BBICOKHX TEXHOJIOTUI —
npoTokos No 5 « 25» mas 2020 r. o
[Ipencenarens YMK dakynbrera nouent becramos A.B. ol
PenieH3eHTHI:

D.A. AnekcaHipoBa, 1.X.H., ipodeccop Kadeapbl HEOPraHUIECKOH
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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1. Heap aucuuniuHbl: ¢GopMHpoBaHHE 0a30BBIX 3HAHWW O BHJAAX U CIOCOOax
XMMHYECKOTO aHalM3a, METOJaxX OIpEAeNIeHUs COCTaBa BEIIECTB, BBHIPAOOTKA KOMILIEKCA
COOTBETCTBYIOIIMX yMEHHUA U HaBBIKOB U (opmupoBaHue oO0menpopecCuOHAIBHBIX H
npo(ecCHOHANBHBIX KOMIICTCHIIMNA I YCIICITHOTO OCYIIECTBICHUS MPO(ecCHOHATBLHOM
JIeATEIbHOCTH.

1.2. 3agaum AUCHUILIHHBI: WU3YYCHHE OCHOB TECOPHH XHMHUYECKUX, (PHUIUKO-
XUMHUYECKHX U (PU3NYECKUX METOJIOB aHAJIM3a PA3IMYHBIX 00BEKTOB, MPUOOpETEHHE HABHIKOB
XUMHUYECKOTO IKCIIEPUMEHTA, HABBIKOB PabOTHI HA COBPEMEHHOH yueOHO-HAYyYHOM ammaparype
U Ha CepuiHOI ammaparype, NpPUMEHSEMOW B aHATUTUYECKUX U (PUIUKO-XUMUYECKUX
UCCIIEIOBAaHMAX, U3YYeHUE OCOOCHHOCTEN aHaJIM3a Pa3InyHbIX OOBEKTOB.

1.3 MecTo AucuMnIMHbI (MOIYJIsl) B CTPYKTYpe 00pa30BaTe/ibHOM NMPOrpaMMBbl.

JuctumummHa «[IpakTUKyM 1O aHATUTHYECKOW XHMHW» OTHOCHTCA K 00s3aTelIbHOMN
yacTu bioka 1 yueOHoro rurana HanpasieHus noarotoBku 04.03.01Xumus. MadopmanronHo
Y JIOTUYECKHU CBSI3aHA CO CIACAYIOMIMMU JUCIUTUIMHAMM:

- AHaiIuTHYECKask XUMUS;

- u3nyecKue METO/Ibl AHAIN3A;

- Heopranunueckas xumusi;

- [IpakTHKyM 110 HEOPTraHUYECKOW XUMHUH;

- dusuka;

- Maremartuka,

- Gusznueckas XuMus;

- [IpakTKyM 11O PU3NUECKON XMMUU;

- Opranuyeckas XuMus;

- [IpakTHKyM 11O OPraHUYECKON XUMHUH.

1.4 IlepevyeHb MJIaHMpPYeMbIX pe3y/JbTATOB 00y4YeHHs IO JAMCUMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ IUIAHHPYeMBIMH  pe3yJbTATAMH OCBOEHHSI 00pa3oBaTeJbLHOM
NPOrpaMmsbl.

WN3ydenne panHOW y4eOHOW JMCHUIUIMHBI HANpaBlIeHO Ha (QOPMUPOBAHUE Y
oOyuaromuxcs obmenpodeccnonansuoi kommnereniuu OIK-2:

No Nupexc Conepxanue B pesynbrare nzydenus: yaeOHOM TUCITUILTAHBI 00yYaroIInecs
. | KOMIETE | KOMIIeTEHIMH (mmm JTOIKHBI
HITUU e€ yactn) 3HATH yMETh BJIAJIETD

1. OIIK-2 | Cnocoben TIPUHITUIIBI CaMOCTOSITEIILHO HaBBbIKAMU
MTPOBOJIUTH C | OCHOBHBIX BEITIOJTHSITh paboTsI B
COOJFOIeHnEM METOJIOB HECJIO)KHBIE aHANN3bl, | XUMHYECKOM
HOPM TEXHHUKH | UCCIICIOBAHUS YUHUTBIBaTh crienuuky | jJabopaTopuw,
Oe3omacHoCTH cocrapa AHAMTUYECKOM 3a/1a4Ml | TEXHUKOH
XUMHYECKUN BEIIECTB U MIpH BEIOOpE METOo/1a nabopaTOPHBIX
SKCIIEPUMEHT, MaTepHasoB; XMMHUYECKOI0o aHalin3a | pabot; 0a30BBIMU
BKJIIOYasi ~ CHUHTE3, | HA3HAYCHHUE U aHaJIM30B. HaBBIKAMU
aHaIM3, W3y4YeHHE | MIPHUHIIUIIBI WCTIOJh30BAHHS
CTPYKTYPBI u | paboThI COBPEMEHHOU
CBOMCTB BEIIECTB M | ammaparypsl, anmnapaTtypsl IpH
MaTepuasoB, MIPUMEHSIEMOH B MIPOBEACHUN
WCCIIeIOBaHNE AHATUTUYECKUX HAYYHBIX
MPOIIECCOB € MX | MCCIIEJOBAHUIX UCCIIeIOBAaHUI
y4acTueM

2. CTpyKkTypa H coep:kaHue TUCHUTITUHBI.




2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT.
O6mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABIIsICT /3a4.el. (25249aca), ux pacupeaeacHue
0 BHJIaM pa0oT MPEICTaBICHO B TabIuUIe

Bunx yueOnol paboThl Bcero CemecTtphbl
4acoB (gacel)
3 4 - -
KoHTakTHas1 padoTa, B TOM YHCJI€: 204,4 | 102,2 | 102,2
AyIUTOPHBIE 3aHATHS (BCEro) 204 102 102

B ToM uncie:

3aHaTHs JICKIIMOHHOTI'O TUIIA

3aHATHS CEMUHAPCKOTO THIA (CEMHHAPHI, TPAKTHICCKUE
3aHATHSA)

JlaboparopHbie 3aHATHS 204 102 102

HWnasi koHTaKTHas padoTa:

Kontpoinb camocTositensHO# pabotsl (KCP)

ITpomexxyrounas arrectanus (VMKP) 0.4 0,2 0,2
CamocrosiTeibHasi padoTa, B TOM YHCJIE: 47,6 5,8 41,8
Kypcosas paboma - - -
Ilpopabomxa yuebHozo (meopemuueckozo) mamepuana 20 20
Buinonnenue unousudyanvusix 3a0anuti (n0020moexa 10 10
coobwenul, npeseHmayuil)
Pechepam
Iloozomoska k mexyujemy KOHmMpOO 17,6 5,8 11,8
KonTpoas:
IToaroToBKa K 3K3aMeHy
O01mas TpyI0eMKOCTh Yac. 252 108 144
qac B TOM uncIiie KOHTaKTHAsI 204.4 102,2 | 1022
pabora
3a4. efl. 7 3 4

2.2 CTpyKTypa AMCUMIIIMHbI:

Pacnpenenenue BUIOB yueOHOW pabOTHl M HUX TPYIOEMKOCTH MO paszzienaMm (TeMam)
JVICTIATUTAHBIL.

Paszensl (TeMbl) JUCHMILIMHBL, H3y4aeMble B 3 ceMectpe (ounas ghopma)
[Mpumeuanue: JI — nmexumu, 13 — nmpaxtuyeckue 3ausatus / cemuHapsolJIP — mabopaTopHbie
3anaTus, CPC — camocTosiTenbHas paboTa CTyJeHTa

Ne KonnuecTBo yacos
pa;- HaumenoBanue pazzaenos AyauTtopHas CamocrosiTens
fena (Tem) Bcero pabota Has paboTta
JI 113 JIP
1 2 3 4 5 6 7
2 MeTtponoruueckue OCHOBBI 7 6 1
XUMHAYECKOTO aHaIH3a
3 [TpoGooT6op u 4 4
poOOMOATOTOBKA
OCHOBHBIE 3aKOHOMEPHOCTH
4 MPOTEKAHUS XUMHUSCKUX 9 8 1
peakuuil. 3aKoH JeHCTBUA
Macc




No KonnuecTBo yacos
pa;- HaumenoBanue paszaeinos AynuropHas Camocrosrens
ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
OCHOBHBIE THITBI XUMHYECKUX
5 peaKkuuii B aHaJIMTUYECKOM 9 8 1
xumuH. KucnoTHo-ocHOBHBIE
peakuuu
TurpumeTpuyeckue MeTobl
6 aHanm3a. KucnotHo-ocHOBHOE 14 14
TUTPOBAHUE
7 OKHCIIUTENBHO- 6 6
BOCCTAHOBUTEJIbHBIC PEAKITHH.
OKucnauTenbHo-
8 BOCCTaHOBUTEIIHHOE 11 10 1
TUTPOBAHUE
g | Pearwim 11 10 1
KOMIUIEKCOOOpa30BaHus.
10 Kommnekcomerpuueckoe 10 10
TUTPOBAHUE
11 [Ipoueccsl ocaxaeHus u 3 8
COOCQXKJICHUS
12 | OcagurenbHOE THTPOBAHHE 6 6
13 ['paBuMeTpHuuecKuii METON 12.8 12 0.8
aHaJIM3a
Hmoeo no oucyuniune: 102 5,8
Pa3zzesbl (TeMbl) TUCHUTUIMHBI, H3ydaeMbie B 4 cemectpe (ounas ghopma)
Ne KonnuecTBo yacos
pas- HaumenoBanue pazzaenos AyauTtopHas Camocrositens
fena (Tem) Bcero pabota Has paboTta
JI 113 JIP
1 2 3 4 5 6 7
Knaccudukanms
MHCTPYMEHTAIBHBIX METOJIOB.
AHaJIUTUYECKUIN CUTHAIL.
1 OcHOBHbIE TIPUEMBI TTepexoaa OT 5 5 4
BEJTMYHMHBI AaHATTUTHYIECKOTO
CUTHaJa K KOHIICHTPAIl1H.
I'pagynpoBouHbIe QYHKIUH.
@DoH u c1oco0bI €T0 CHUKEHHS
CHnexkTpoCKOMMYECKHE METOIBI
aHanm3a. DIEeKTPOMarHUTHOE
2 U3MYYEHUE U €T0 10 4 5
B3aMMO/ICHCTBHUE C BEIIECTBOM.
CrexTpsl aTOMOB M MOJIEKYJI
3 MeTtob1 a0COpOIMOHHOM 30 26 4
CHIEKTPOCKOITUHU




No KonnuecTBo yacos
pa;- HaumenoBanue paszaeios AynuropHas Camocrosrens
ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
4 MeTtoabsl SMUCCUOHHOMN 14 10 4
CHEKTPOCKOIIUU
18, DNEKTPOXUMHUYECKHE METOIBI 20,8 o4 6.8
aHaJn3a
Xpomarorpaduueckue MeTo bl 34 26 8
S) aHasin3a. Macc-criekTpoMeTpusl.
XpOoMaTo-Macc-CIEKTPOMETPHUS
5 Tepmuueckue MeTObI aHATHM3a 7 4 3
Mertobl pa3ieneHus u
6 KOHIIEHTpUpoBaHus. OCHOBHBIE 12 6 6
00BEKTHI aHAIH3a
Hmoeo no oucyuniune 102 41,8
2.3 Coaep:xaHue pa3ieioB JMCHUILIAHBI:
2.3.1 3aHATHSA JTeKIMOHHOI0 THUIIA — He MPeyCMOTPEeHbI
2.3.2 3aHATHA CEMUHAPCKOI0 THIIA — He NMPeyCMOTPEHBbI
2.3.3 JlaGopaTopHble 3aHATHS.
3 cemecTp
®opma
Ne Tembl 1a00paTOpHBIX paboT TEKYLIETO
KOHTPOJISI

1 3 4

1 |TexHuka 1abopaToOpHBIX pabOT B AaHATTUTUYECKOH JIabopaTOpHH. 3amura JIP
JpoOHBIii U cucTemMaTndeckuil ananu3. BaxkHeiie kauecTBeHHbIE
peakuuy KaTHOHOB.

2 |BaxHeiimme KaueCTBEHHBIE peakuu aHMOHOB. KoHTpobHas 3amura JIP
IIPAKTHYECKas 3a/1a4a Ha ONPEEIIEHNE KAaTHOHOB U aHMOHOB B CMECH.

3 |Pemenme pacyeTHBIX 3aa4 10 TeMaM «XHUMHYECKOE PABHOBECHE. PacuerHbie
Kucnorno-ocHoBHbIE peakiun. Pacuer pH BOJHBIX 1 HEBOJHBIX 3a/laHus
pPacTBOpPOB KUCIIOT, OCHOBaHMM, aMm(poinToB. bydepHbie pacTBOpbI». 3amura JIP

4 |KucnotHO-0oCHOBHOE TUTpOBaHue. [lepBUyHbIE U BTOPUYHBIE PacuerHbie
cTa”aapTsl. [Ipurorosnenne u cranapTU3anys pacTBOpa ILEI0UH. 3a/laHus

3amura JIP

5 |Onpenenenue cCUILHON KUCIOTHI B pacTBope. OmnpeneneHue Pacuernbie
KHCJIOTHOCTH MUIIEBOTO MPOIYKTa METOI0M KHCIOTHO-OCHOBHOI'O 3a/laHus
TUTpOBaHUA. Pacuer pe3ynbpTaToB MpsiMOro, 00paTHOTO, 3amwura JIP
3aMECTUTENIbHOTO TUTPOBAHMSL.

6 |OmnpenencHue a30THOM W OOPHOU KHCIIOT MTPH UX COBMECTHOM 3amura
PUCYTCTBUH. PacueT KpUBBIX KUCIIOTHO-OCHOBHOT'O TUTPOBAHMSI. JIP




ocajka.

7  |Onpenenenue kapOOHaTa U MIETOYH IIPU UX COBMECTHOM MPUCYTCTBHHU. |3amuTa JIP
Pacyer nHAMKAaTOPHBIX OMIMOOK KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

8 |OmpeneneHue HaNPaBICHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Pacuernbie
peakuumii. [Ipurorosienue u crangapTA3anus pacTBOpa IepMaHraHara |3aJaHus
KaJus. 3amura JIP

9 |[lepmaHraHaTOMETPUYECKOE ONpEACICHUE JKee3a. 3amura JIP

10 |MnauxaTtopHbIe METO/ABI PEIOKC-TUTPOBAHMS. PenoKc-MHIUKATOPHI.
buxpomMaTomerpuueckoe orpeaenacHue xenes3a ¢ JupeHuIaMuHOM

11 |IIpuroroBieHue U CTaHIAPTU3AIMS PACTBOpaA THOCYIb(aTa HATPUS. 3amura JIP
HNopnomerpuyeckoe onpeaencHue Meau.

12 | KoMIIeKCOHOMETPHUECKOE OTPEIeIeHNE KAIbIUS 1 MarHus B 3amura JIP
pacTBOpE MPU UX COBMECTHOM NMPUCYTCTBUU. OIpeiesIeHUe KECTKOCTU
BOJIBL.

13 |OmnpeneneHue amrOMUHUS OOpAaTHBIM TUTPOBAaHHEM. PacueT KpUBBIX 3amura JIP
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

14 |Metoasl Mopa, @onbrapaa u @asHca 111 GUKCUPOBAHUS KOHEYHON Pacuernsnie
TOYKHU TUTpoBaHus. OnpeeneHue XJIopuaoB MerogoM Mopa B 3a7aHus
MUIIEBOM IIPOAYKTE 3amura JIP

15 |M3yueHue npaBui B3BELIMBAHUS HA aHAIMTUYECKUX BECaxX. PacuerHbie
I'paBuMeTpHUUECKOE onpeenieHre xene3a. PacueT pe3ynbratoB 3a/1aHus
rpaBUMETPUYECKOTO aHanu3a. PacueT moreps 3a cuet pactBopuMoctu  |3amura JIP

Ko 6écem nabopamoprvim pabomam umeromes memoouyeckue yKa3anus, YymeepircoeHHble Ha
kagedpe ananumuyecxou xumuu Kyol'y

4 cemecTp
Ne Tembl 1a60paTOPHBIX PabOT Popwma Texymero
KOHTPOJISI

1 3 4

1.|9kcTpakOHHO-CIEKTPOYOTOMETPHUUECKOE OIpEIeTICHHE 3amura JIP
He(TEeNnpoIyKTOB B IPUPOJIHBIX BoJax MeronoM MK-cnekTpockonuu

2 |3y4yenne mpuHIUIA pabOTHl aTOMHO-a0COPOIIMOHHOTO 3amuta JIP
cnekrpomerpa ¢ OTA. OnpezneneHue TSHKEI0ro MeTajlia METOA0M
aTOMHO-a0COpPOIIMOHHOM CIIEKTPOCKONHUU. DKCKYpPCHS B
712a00paTOPHIO AaTOMHOM CHEKTPOCKOITUHU

3 [M3y4yeHne npuHIMIA PadOThl AaTOMHOTO YMHCCHOHHOTO 3amura JIP
CIIEKTPOMETPA C MHAYKTUBHO CBSI3aHHOM M1a3Moil. OrnpeneneHue
COCTaBa MOPCKOM BOJbI METOJOM aTOMHON SMHUCCUOHHOM
CIIEKTPOCKONUH. JKcKypeus B taboparoputo MCII-aromHOi
CHEKTPOCKOITUU

4 |N3y4yenue npuHIMNIA paboOThl YHEPTOJUCTIEPCUOHHOTO U 3amura JIP
BOJIHOJIUCTIEPCHOHHOT'O PEHTT€HO(IIyOPECIIEHTHBIX CIIEKTPOMETPOB.
Onpenenenre Ka4eCTBEHHOT0 U KOJIMYECTBEHHOT'O COCTaBa




METaJUTMYECKOT0 CI1aBa 0e3 pa3pyIieHus: mpoObl. DKCKYpCHUs B
1a60pPaTOPHUI0 PEHTTCHOBCKOM CIIEKTPOCKOITHH

5 |Hactpoiika pH-meTpa mo 6ydepnbiM pactBopam u onpeaenenue pH |3amura JIP
KOHTPOJIBHOTO pacTBOpa
6 |OmnpeneneHrue HUTPATOB METOAOM MPSMOM MTOTECHITMOMETPHUH C 3amura JIP
HUTPAT-CEJIEKTUBHBIM AJIEKTPOJIOM
7 |OmnpeneneHue xele3a METOI0M MOTEHIITMOMETPHYECKOTO 3amura JIP
TUTPOBAHUS
8 |OmpeneneHue COMSTHON KUCIOTHI METOIOM KYJIOHOMETPUIECKOTO 3amura JIP
TUTPOBAHUS
9 |OnpeneneHue MeEnOYd METOAOM KOHAYKTOMETPUIECKOTO 3amura JIP
TUTPOBAHUS
10 |Onpenenenue MeIu METOIOM aMIIEPOMETPUYECKOT'O TUTPOBAHUS 3amura JIP
11 |KauecTBeHHEBIN aHAJIN3 CMECH AMHUHOKHCIOT METOIOM Samura JIP
TOHKOCJIOMHO# Xxpomarorpadun
12 |Onpenenenue 3Tuiamerara M 3TaHoNia B CTOYHBIX BoJax MeronoM  (3amuta JIP
ra3oBoil Xxpomarorpaduu
13 |M3yueHue npuHLUIIA AEUCTBUS Macc-CIIEKTPOMETpa U Samura JIP
XpOMaTOMACC-CIIEKTPOMETPa. IKCKYPCHS B XpOMAaTOTpaduIecKuit
L[EHTP IKOJIOro-aHanuTU4eckoro nentpa Kyol'y
14 |M3yuenue npuHLUIa pabOTHl CHHXPOHHOTO TepMoaHanu3aTopau  (3amura JIP

nepuarorpada. MccnenoBanue CBOMCTB TBEpAOro MaTepuania Ha
nepuBatorpade. IKCKypcus B J1aOOPaTOPUIO TEPMUUECKOTO aHAIIN3a

Ko 6écem nabopamoprnvim pabomam umeromes Mmemoouyeckue yKasanus, ymeepircoeHHble Ha
Kageope ananumuuecxou xumuu Kyol'y

2.3.4 TlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0EKTOB)
KypcoBbie paboThI - HE TPEAYCMOTPEHBI

2.4 IlepeuyeHb Y4eOHO-METOAMYECKOI0 o0ecrmeyeHUs] JIsi CAMOCTOSTEJbLHOI
padoThI 00y4arOIUXCH MO0 IUCHUIIHHE (MOAYJIIO)

Hepequb y‘le6HO'MeTOI[I/IquKOFO obecreueHust JAUCIHUITIIMHBI

Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThI
1 2 3
1 | [Ipopabotka yue6Horo |1. Meroandeckue peKOMEHAAIIMU K OpraHu3alui ayIMTOPHOU 1
(TeopeTHdeckoro)  |BHEAYOUTOPHOW  (CaMOCTOATENbHOW) paboOThl  CTYJACHTOB:
Marepuaia Meroanueckue ykazanus/ coct. T.II. Cropoxenko, T.b.

[lounnok, A.B. becnanos, H.B. Jloza. — KpacHogap:
Ky6anckwuii roc.yn-1, 2018. 89 c.

2. T.b. Tlounnok, 3.A. TemepaamieB. AHaIUTHYECKAs XHUMUS.
CHeKTpOoCKOMMYEeCKHe METOAbl aHaln3a. Y4eOHoe mocobue.
Kpacnonap, KyoI'Y, 2013.

3. T.b. [Iloumnok, 3.A. Temepnmames. MounekynsapHas
abcopbumonnas cnektpockonus. Kpacnogap, KyoI'V, 2016.

4. VaeOHHKH U 33JaYHAKH U3 CIIFICKA OCHOBHOM JINTEPATYPHI.




Brimmonnenue 1. MeTonnueckre peKOMEHIAIMH K OpTraHU3aINK Ay TMTOPHOU 1
WHAUBUAYAIbHBIX  |BHEAYJUTOPHOW  (CAMOCTOSITENBHOW) pabOTBl  CTY/IEHTOB:
3aJIaHMM, MOATOTOBKAa |[MeTtoanveckue ykaszanusi/ coct. T.II. Cropoxenko, T.b.
COOO0IICHU [Tounnok, A.B. becnanos, H.B. Jloza. — KpacHonap:
Ky6anckwii roc.yu-t, 2018. 89 c.
2. T.b. Tlounnok, 3.A. TemepaamieB. AHaIUTHUECKAs XHUMUS.
CHeKkTpocKOonuueckue MeTOoNbl aHalu3a. YdeOHoe mocobue.
Kpacunonap, KyoI'Y, 2013.
4, T.b. [Ilounnok, 3.A. TemepnameB. MonexkyuspHas
abcopbumonnas cnektpockonusi. Kpacnogap, Kyol'V, 2016.
3. YueOHUKHU U 3aJJaUHUKH U3 CIIMCKA OCHOBHOM JINTEPATYPHI.

IToaroroBka k 1. Meroauueckrue peKOMEHJalluu K OpraHu3aliy ayIuTOPHON U
TEKYIIeMY KOHTPOJIIO |BHEAyIUTOPHOH  (CaMOCTOSITENIbHON)  pabOThl  CTYAEHTOB:
meroauyeckue ykazanus/ 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. AHaJIUTHYECKAsT XUMHUS.
CriekTpoCKOIMYecKre METOIbl aHajuu3a. YdeOHoe mocobue.
Kpacnonap, Ky6I'VY, 2013.

3. T.b. TIlounnok, 3.A. Temepnamen. MonekynsapHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'VY, 2016.

4. Y4yeOHUKH U 3aJaYHUKH U3 CIIHCKA OCHOBHOM JINTEPATYPBHI.

Y4eOHO-MeTOINYECKHE MaTepuaibl sl CAMOCTOSITEIbHOM paboThl OOy4aromuxcs U3
Yyyuciaa MHBAJIUAOB W JIMI C OrPAaHWYEHHBIMH BO3MOXKHOCTAMH  370poBbs  (OB3)
NPEOCTABISIOTCS B (hopMax, aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBSI U BOCTIPUSITHS
uHpopMmanuu:

JUist 1 ¢ HApyIIEHUSIMH 3PSHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM (popme Ha s3b1ke bpaiins.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3WPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B mnpormecce ocBoeHus AaHHOW Y4eOHOW UCHUIUIMHBI HCIOJB3YIOTCS CIIEIYIOIIUE
o0Opa3oBaTeNnbHbIe TEXHOJIOTHH: CaMOCTOATENbHas paboTa CTYACHTOB, IPYIIOBBIE TUCKYCCHH,
MPOBOAMUTCA pa3zdop mpakTuyeckux 3anad. [IpeaycMOTpeHbl KOHTAKTHBIE Yachl, B paMKax
KOTOPBIX MpPENno/iaBaTellb, C OJHOM CTOPOHBI, OKAa3bIBAET MHJWBHUAYAIbHbIE KOHCYJBTALMH IO
XOJTy BBITIOJTHEHHUSI CAMOCTOSITEILHBIX 3aJJaHUM, a C IPYTOM CTOPOHBI, OCYIIIECTBIISIET KOHTPOJIb
U OILICHMBAaeT pPE3yJabTaThl ITHX HWHAMBHAYATbHBIX 3amaHuil. [[ns Quxcanuu TBOpPYECKOTrO
IMPOABHIKCHUA  HCIIOJIB3YCTCA peﬁTHHFOBaH CUCTEMA OLCHKU 3HaHUU CTYACHTOB 11O
pe3ylnbTaTaM MPOBEPKH MOAYJIBHBIX PEHUTHHTOBBIX KOHTPOJBHBIX pabOT, MpUMEHSETCS
o0CyXJIeHHE pPEe3yJbTaTOB pPAa0OTHI CTYJIEHUYECKHUX HCCIIEN0BATENbCKUX TPYMN; HEKOTOphIE
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pasziesbl TEOPETUUECKOTO0 Kypca paccMaTpHUBAIOTCS C HCIIOJIB30BAHUEM ONEPEKAIOIICH
CaMOCTOSITENIbHOM paboThl: CTYACHTHI MOJIYYaloT 3aJaHie Ha W3y4eHHE HOBOTO MaTepHuaiia o
€ro M3JIOKEHUS Ha JICKIUH.

B pamkax u3yueHHs IUCHUIUIMHBI IPETyCMOTPEHO MOCelIeHne 1adopaTopuil IKOI0ro-
AHATUTUYECKOTO IIEHTPA U IIEHTPa KOJUIEKTUBHOTO MMOIb30BaHus KybaHCcKkoro
TOCYHUBEPCUTETA.

I[HSI Jia1 ¢ OIrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbS NPCAYCMOTPCHA OpraHu3alnsa
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHUEM BHeKTPOHHOﬁ IIOYTHI.

4. OueHoOYHbIe U METOAUYECKHE MATEPHAJIbI
4.1. OueHouHble cpeACTBAa JJsl TeKYLIero KOHTPOJISL YCINEeBAaeMOCTH W
MPOMEKYTOYHOM aTTeCTAlMHU

4.1.1.1IpumepHble TeMbl KPATKHX YCTHBIX COOOIIEHUIi:

1. Opranuyeckuii aJ1eKTpoaHaIN3 Ha MOIU(UIIMPOBAHHBIX 3JEKTPOJIAX: MOIXOAbI U

NEPCICKTHBHI.

MHUKpO- 1 HAHOYACTHILIbI B HEOPTaHMUECKOM JIEKTpOaHAIU3E.

Oprannyeckre peareHThl B aHAJTN3€: COBPEMEHHBIE TCH/ICHIINH.

Vcnonb30BaHue 37I€KTPONOJIMMEPU30BAaHHBIX MAaTEPHAIIOB B COCTaBE

AIIEKTPOXUMUYECKHE CEHCOPOB: MPOOIIEMBI U IOCTUKCHUS.

CriekTpocKonus KOMOMHAIIMOHHOI'O pacCesHUs: HOBOE 00 U3BECTHOM.

PangroakTuBaliMOHHBIN aHAIN3: PaIMOAKTUBHOCTD HA CITY)KO€ aHAIMTHUKOB.

CynepToKCHKaHThI B 00bEKTAX OKPY)KAIOLIEH CpeJibl: aHAIUTHYECKUE TPOOJIEMBbl U

peleHws.

ABToMaTu3anus 1abopaTOPHOIo aHajiIM3a — HacTodllee U Oyayiee.

9. CHekTpoCKOMMYECKHE METOIBI OMPEeNICHHS COCTaBa KOMITJIEKCHBIX COCAHMHEHUIA.

10. CniexTpockonuyeckre MeTOAbl ONPEeNCHHs] KOHCTAHT YCTOMYUBOCTH KOMILIEKCHBIX
COCIMHEHU.

11. Coueranue xpoMaTorpaduu U CIEKTPOCKOIIMH: BO3MOKHOCTH M IIPEUMYIIIECTBA.

12. KoMmproTepHBIE BO3MOKHOCTH 00ECIIEUEeHHUS KaueCTBa Pe3yIbTaTOB aHAIH3A.

13. UnenTtudukaius BeIeCTB U €€ HaIe)KHOCTb.

14. buoceHcopsl B COBPEMEHHOM aHAJIHN3E.

15. TecT-mMeTo1bl aHANIN3A: OT AAJIEKOTO MPOIIJIOro K HelaleKoMy OyayIIeMy.

16. DnekTpOHHBII HOC: (haHTACTHKA WITU PeaTbHOCTh?

17. DneKTpOHHBIN A3BIK: 3aMEHST JIM IPUOOPHI JIto e ?

18. buonornueckue METO bl aHATTU3A.

19. JIpa B 0fHOM: IpEeUMYIIIECTBA U JOCTH)KEHUS! KOMOMHUPOBAHHBIX METOJIOB aHAIU3A.

20. MUKpOBOJTHOBOE M3ITyYSHHE B aHAJIN3E.

21. ToBblmieHue HHGOPMATUBHOCTH METOAA COBPEMEHHOI Xpomarorpaduu — myTu
peteHws.

22. l[BeToMeTpus B aHAIM3€E: BCE JIU MBI 3HAEM O LIBETE.

23. IIpo60ooTOOp 1 MPOOOIOATOTOBKA MPUPOIHBIX BOJ] — HET JIM TIOJJBOTHBIX KAMHEH?

24. Victopus pa3BUTHs Ka4eCTBEHHOT'O aHAIU3a.

25. UcTopus pa3BUTHS XUMUYECKUX METOJIOB aHAIIH3A.

26. VicTopus pa3BUTHS CHEKTPOCKOMUYECKUX METOJIOB aHAIN3a

o

No o

o

4.2 MeToanueckue MaTepHaJIb, ONpeaesIsiioIie MPoleAypPhl OLleHNBAHNUSI 3HAHMIA,
YMeHHI, HABBIKOB W (MJM) ONBITA JAeATEJIbHOCTH, XAPAKTEPU3YIOUIUX JTalbI
(popMupoBaHus KomMneTeHIHI
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DoHJ OLIEHOYHBIX CpE€ACTB 1Jisdd MPOBECACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAalluU.

[To ydeOHON AMCUUMIUIMHE TpPeAyCMOTpeH 3ader. Jns 3ammThl J1a0OpaTOpPHBIX paboT Mo
JUCLUIUIMHE CTYJIEHT O0s3aH 3HAaTh METOJUKY BBIIIOJHEHHOH pa0oThl, yMEeThb HamlMcaTh
YpaBHEHHS XMMUYECKHX pEakiuid, (QOpMyNbl Ui pacdyeTa KOHIEHTPALUU WIA MacChl
OIpesieNIsIEMOro BEIECTBa, pa3dupaTbcs B TEOPETHMUECKUX OCHOBAaX METOJa, B pPaMKax
KOTOPOT'O BBINIOJHSIACH JTaHHASA JTabopaTopHas paboTa.

ITosHbIi NepeyeHb J1a00PATOPHBIX Pa0OT M KOHTPOJILHBIX BOIIPOCOB K HUM

3 cemecTp
JlaGoparopHasi padora Nel

Tema: Texunuxa nabopamopuvix padom 6 ananrumuyeckou aadopamopuu. /Ipoouvtii u
cucmemamuyeckuil ananu3. Baxcneiiwue kauecmeennvie peakyuu KamuoHog.

1. Anamutuyeckas peakuuss. AHaIUTUYECKUE MpU3HAKU. UYyBCTBUTENBHOCTH U
CEJIEKTUBHOCTb AaHAIIMTUYECKON PEAKIUH.

2. IpoOHbIN U cUCTEMaTUYECKUI aHaIu3.

3. IIpyHUIMI NesIeHUs] KAaTHOHOB U aHMOHOB HAa aHAJIUTUYECKUE TPYIIIIHL.

4. Pa3znuyHble CXEMbI CHCTEMATHYECKOI0 aHaJIN3a KaTHOHOB.

5. KuciorHo-1eno4Has cxema pasfefeHus KaTHOHOB. lIpuHaiieKHOCTh KaTHOHOB K 1-6
AQHAJIMTUYECKUM rpynmaM. [ pynnoBbie peareHTsI.

5. BaxHelne Ka4eCTBEHHbIE PEAKIIMM KATUOHOB |-6 aHAIMTUYECKUX IPYII.

JlaGopaTopHas padora Ne2

Tema: «Baoicheiiuue KauecmeeHHble peakuuu aHuUoHOE. Konmpom;mm 3a0aua Ha
onpe()eﬂenue KamuoHna u aHuoHa 6 cocmaee cojin»)

1.IlpuHin pasjeneHuss aHUOHOB HAa AaHAJUTUYECKHE TPYMHNbl B 3aBUCUMOCTH OT
pacTBOPUMOCTH BAKHEHUIIUX COEAUHEHHUM.

2. ITpuHaaIe)XKHOCT aHMOHOB K 1-3 aHanuTHYeCcKUM Tpynmnam. [ pynmnoBbie peareHThl.

3. BaxkHeiinme kauecTBEHHbIE PEAKLIUU AHUOHOB 1-3 aHAIMTHYECKUX TPYIII.

4. VI310KUTE X0 CUCTEMaTHYECKOT0 aHajIn3a B IIPOLECCE ONpeeNeHUs] KaTHOHA U aHHOHA
B COCTaBE COJIHU.

JlabopaTopnasi paGora Ne3

Tema: «Pewenue pacuemuvix 3a0au no memam «Xumuueckoe pagnogecue. Kucnommno-
ocnosnvle peakuyuu. Pacuem pH 600HbIX U HE6OOHBIX PACMEOPOE KUC/IO0M, OCHOBAHUIL,
ameponumos. Bygepuvie pacmeopov.

1.Chopmynupyiite 3akoH neicTByromux macc. Ilokaxkute nedcTBHE 3TOro 3aKOHa Ha
KOHKPETHBIX IPUMEPaXx.

2. TepMoguHaMHU4ecKas, peajibHasi W YCIOBHas  KOHCTAaHTHl  paBHOBecus. DaKTopsl,
BJIMSIIONLINE HAa UX BEJTUMUYHHY.

3. AktuBHOCTH NOHOB. Koadpunment aktuBHocTH. MloHHAas cuna pactBopa. Pacuer noHHOM
CHWJIBI pacTBOpa U KO3PPUIIUEHTOB aKTUBHOCTH HOHOB.
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4.KospduiueHT KOHKYpHUPYIOLIEH peakiiui 1 MOJIbHAs 7107151 HoHa. BbIBON ypaBHEHMI U1
pacueta  MOJBHOM  J0OAM  HMOHOB B YCIOBUSX  IPOTOHUPOBAHHUS  H
KOMIUIEKCOOOpa30BaHUsI.

5.KoHcTaHTa 1 cTeneHpb AUCCOIMAINY JIeKTpoInTa. 3akoH pa3dasneHus OcTBaiba.

6. laiiTe ompeneneHne KUCIOTHl U OCHOBAHMS C TOYKH 3PEHUS MPOTOJIMTUYECKON Teopuu
bpencrena-Jloypu. IlpuBeaute npumepbl HEUTPaNbHBIX M 3apsDKEHHBIX KHUCIOT U
OCHOBaHUM.

7.TloHsiTHE O COMPSKEHHON KMCIIOTHO-OCHOBHOM MPOTOJIMTHYECKOH nape. [Ipumepsr.

8. ABronporonu3. Koncranra aBronporonusa. Inons! muonus u auara. [Ipumepst

9.PaBHoBecus B pactBopax amdonutoB. BeiBenure dhopmyny mns pacuera pH B pactBope
amdonura. [Ipumeps.

10. [IpuBeauTe mpUMEphl U HAMUIIUTE YPAaBHEHUS DPEAKIMil B3aUMOJCHCTBUS KHUCIOT U
OCHOBAaHUHU C aM()UIIPOTHBIMU PACTBOPUTEIISIMH.

11. YkaxxuTe poJib pPacTBOPHUTENS B MPOSBICHUU KHUCIOTHBIX WM OCHOBHBIX CBOWCTB
IIPOTOJIUTOB.

12. NonHoe npousBeieHue Boibl. BOJOpoIHBIN U THAPOKCHIIBHBIN ITOKa3aTeNu.

13. Yro sBisseTcss Mepoil KHUCIOTHOCTH (OCHOBHOCTH) HEBOAHBIX pacTtBopoB?? Jlaiite
ornpezeNieHue, Kakue pacTBOPHI CUUTAIOTCS KUCIIBIMU, IIETOYHBIMU, HEUTPAIILHBIMHU.

14. Jlalite ompeneneHWe KOHCTAHTBI KHCIOTHOCTH, KOHCTaHTBHI OCHOBHOCTH, [IpuBenure
npuMepsl. BriBenuTe ypaBHEHHE, yCTaHABIMBAIONIEE CBA3b MEXKAY KOHCTaHTaMU
KHUCJIOTHOCTH U OCHOBHOCTH ISl CONPSYKEHHOW MPOTOJUTUUECKON Haphl.

15. Bydepnsie pactBopsl. CocTaB, MexaHu3M OypepHOro AeicTBUS.

16. bydepnast emxoctb. DakTOphl, BIMAIONME HA BETMUMHY OydepHoil emkoctu. Pacuer
OydepHO eMKOCTH.

17. BeiBox opmysiel st pacyera pH pactBopa ci1aboit KUCIOTHI (c1ab0ro OCHOBAHUS)

JlaGopaTopHnas padora Ne4d

Tema: Kucnommno-ocnoénoe mumposanue. Ilepeuunvie u emopuunvle cmanoapmol.
Ilpuzomoenenue u cmanoapmu3ayus pacmeopa wienoyu.

1.OcHOBHBIE TOHATHUSA TUTPUMETPUYECKOTO METOoJa aHaiau3a. Touyka HKBHUBAJIEHTHOCTH.
Koneunas Touka tutpoBanus. Turpant. Muaukarop.

2.OCHOBHBIE TPeOOBaHUS, IPEIBSBIAEMbIE K PEAKIUSAM B TUTPUMETPHUECKOM METOJIE.

3.1lepBuuHbIe cTaHIAPTHBIC BemlecTBa. TpeOOBaHUS K MIEPBHYHBIM CTaHIAPTaM, IPUMEPHI.
OcHOBHBIE CIOCOOBI IPUTOTOBIICHHSI CTAHJIAPTHBIX PACTBOPOB.

4. BTopuuHbIe CTaHJAPThI, yCTAHOBJICHUE WX TOYHON KOHIIEHTPAIUH.

5.OcHOBHbIE pabouyne pacTBOPbI B KUCIOTHO-OCHOBHOM TUTPOBaHMUU. Y KaKUTE BEIIECTBa,
0 KOTOPBIM MPOBOJAT CTaHIAPTU3ALMI0 3THUX pacTBopoB. Hamumurte ypaBHEHUs
peaKkuui.

6. TurpoBanue 1o cnocoOy MUMETHPOBAHUS U 1O CIOCO0Y OTAECTBHBIX HaBECOK. DopMyIibI
JUIsl pacyeTa pe3yiabTaTOB TUTPOBAHUS.

7.lalite ompeneneHue CIAEAYIOIIMM MOHSITUSIM: TUTP pacTBOpa; THUTP pacTBopa IO
OTpeNieNIsIEeMOMY  BEIIECTBY; SKBHBAJIEHT BELIECTBA; (PAKTOpP SKBUBAJIECHTHOCTH;
MOJIIpHasi KOHLIEHTpallMs OSKBUBaJeHTa; MaccoBas jois. [lpuBeautre ¢opmyisl,
CBSA3BIBAIOIINE 3TU MOHSITHSL.

8. OcHOBHBIE CcITOCOOBI TUTPOBaHUS (TIpsIMOE, 00paTHOE, IO METOTy 3aMerneHus ). [IpuHmmm
pacueTa pe3yibTaTOB TUTPOBAHUS.

9.HanmmuTe ypaBHEHHWs Ui pacyeTa MacChl aHalUTa IO pe3yjabTaTaM MpPSMOTO,
00paTHOTO U 3aMECTUTENLHOTO TUTPOBAHUSI.

10. Hartmmmre ypaBHEHHE B3aMMOACHWCTBUS pAaCTBOPA IIEIOYH C MIEPBHYHBIM CTaHIAPTOM,
YKa)XUTE €ro (PaKTop SKBUBAJIIEHTHOCTH.
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11. M300pa3ute KpUBYIO TUTPOBAHUS U OOBSICHUTE BHIOOp MHAMKATOPA.
JlabopaTopnasi paGora NeS

Tema: Onpedenenue cunvnoii Kuciomwvl 6 pacmeope. Onpedenenue Kuci0mHOCMU
RUWE6020 NPOOYKIA MEMOOOM KUCTIOMHO-0CHO8HO020 mumposanus. Pacuem pezynomamos
npPAMO20, 00PAMHO20, 3aMECMUMENLHO20 MUMPOBAHUSL.

1.OcHOBHBIE = TOJNOXKEHUS  HOHHO-XPOMO(OPHOH  TEOPUH  KHCIOTHO-OCHOBHBIX
uHaukaTopoB. Tayromepusanua. Juccoumanns unaukaropa. KoHCTaHTa KHCIOTHO-
OCHOBHOT'O MHAMKATOPA.

2.VlnTepBan mnepexosia OKpackU KUCIOTHO-OCHOBHOrO MHAMKaTopa, pT. CBsA3p MHTEpBaia
Iepexoia OKPacKu KMCIOTHO-OCHOBHOT'O MHIMKATOPA U €M0 KOHCTAHTHI.

3.IlonsiTe 0 xpomodopax M ayKCOXpomax. YKaKuTe XpoMo(opbl M ayKCOXpOMBI  Ha
nprUMepe KHUCIOTHO-OCHOBHBIX MHAWKATOPOB W3 TPYII a30KpacuTeneil, ¢ranenHoB u
cynbdodTarenHoB.

4.Hanumure CTpyKTypHBIE (opMynsl o00eux TayToMepHBIX ¢opMm QenondranenHa,
METUJIOpaHa, apa-HUTPOoPEeHOoNa U OOBSICHUTE MEXaHU3M M3MEHEHHUS OKPAaCKU 3THX
WHJMKATOPOB.

5.HazoBuTe OCHOBHBIE TIpyNNbl KHUCIOTHO-OCHOBHBIX MHIMKATOPOB, YKaXHUTE HX
XpPOMOQOPBHIL.

6. PakTOpbl, BIUAIOIIME HA OKPAaCKy pPAacTBOPOB KHUCIOTHO-OCHOBHBIX WHIMKATOPOB.
OcHoBHBIE TPeOOBaHMSI, TPEIBSBIIIEMbIE K KHCIIOTHO-OCHOBHBIM WH/IUKATOPAM.

7.KpuBble TUTPOBaHUS CHJIBHBIX KHCIOT M OCHOBaHUH. CTeneHb OTTUTPOBAHHOCTH.
Ckaudok TutpoBanus. Pacuer pH 11 noctpoeHust KpUBBIX TUTPOBAHUS CUJIBHBIX KHCIIOT
Y OCHOBAHU; NPECIIbHbIC 3HAUE€HUS KOHLICHTPALUI TUTPYEMBIX BEILIECTB.

8.Bbrunciienue pe3ynabTaToB TMPSMOTO, OOPAaTHOTO W 3aMECTUTENILHOTO  KHUCJIOTHO-
OCHOBHOT'O TUTPOBAHH.

9. PacueTs! pu IPUTOTOBIICHHH PACTBOPOB HEOOXOIMMOI KOHIIEHTpauuu. TUtp, MaccoBas
JI0JIs, MOJISIpHAsl KOHLIEHTpALMsl 3KBUBAJICHTA U IIEPEXOJ] OT OJHOW KOHLEHTPALUU K
JIPYTOH.

10. MoxHO 1M B KadecTBE TUTPAHTOB MCIIOJb30BaTh cjaOble KUCIOTHI M OCHOBaHMs?
[Touemy?

11. Beruucnenue pH pacTBopoB B mpolecce KUCIOTHO-OCHOBHOTO TUTPOBAHMS.

12. Metoinka onpe/ielieHne CHIIBHOM KUCIIOTHI B pacTBope. [IpuHIMIT BEIOOpA WHIUKATOPA.

13. Hanummre ¢opMyny s pacyera KHUCIOTHOCTH MHIIEBOIO MPOAYKTA. YKaXHUTe
€UHUILY HU3MEPEHUS KUCIIOTHOCTH, NPUBEINUTE €€ ONPEICICHUE.

JlabopaTopHas padora Ne6

Tema: Onpeodenenue azomnoil u GOpHOIU KUCIOM NPU UX COBMECHHOM RPUCYMCHIGUU.
Pacuem Kpuevix Kuci0mHuo-0ocHO8H020 MUMPOBAHUA.

1.Hanummre CcTpyKTypHble (QOpMYynbl 00eux TayTOMEepHBIX ¢(opM ¢eHondTanenHa,
METHJIOpaHXKa, Tapa-HUTPOopEeHOIa U OOBSICHATE MEXaHU3M H3MEHEHHUS OKPAaCKH JTHX
UH/INKAaTOPOB.

2.Ha30oBUTE OCHOBHBIC TPYIIBI KHCIOTHO-OCHOBHBIX WHAWKATOPOB, YKaXHTE WX
XpOMO(OpBHI.

3.[IpuHIMT onpeeneHus ABYX KHCIOT MPH COBMECTHOM HPUCYTCTBHH METOIOM IIPSIMOTO
TUTPOBaHUA. YpaBHEHUs peaklnii, 000CHOBaHHE BHIOOpA MHIUKATOPOB.

4. TlpyHIMT BBHIOOpPA WHIUKATOPOB JUISI ONpEACTCHHS CMECH JBYX KHCIOT (ABYX
OCHOBaHUM).
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5.KpuBsie TUTpoBaHMS ClIa0BIX KUCIOT U OCHOBaHMNA. CTerneHb OTTUTPOBAHHOCTU. CKavyoK
tutpoBanusa. Pacuer pH ans mocTpoeHus KpUBBIX TUTPOBAHUS CIIA0BIX KHUCIOT U
OCHOBaHUM; IIpe/ieIbHbIE 3HAUYEHUS] KOHIIEHTPALMil TUTPYEMBIX BELLIECTB U UX KOHCTAHT
KHCJIOTHOCTH (OCHOBHOCTH).

6.IIpu KakoM yCIIOBHM BO3MOXHO pa3JelibHOE TUTPOBAHUE CMECH KHUCIOT MM OCHOBAHHMA
(MM MHOTOOCHOBHBIX KHCJIOT MU MHOTOKHMCJIOTHBIX OCHOBaHUM) mo crymneHsm? OTBer
MOTUBHPYWTE.

7.OCHOBHBIE TpPUEMBbl TUTPOBAHHUS OUYEHb CJAOBIX KUCIOT U ocHoBaHuil. IlpuBenute
IIPUMEPBHL.

8.OCHOBHBIE THUIBl MHIUKATOPHBIX OHIMOOK B KHCIOTHO-OCHOBHOM THUTPOBaHUU. 3HaK
WHAUKATOPHOU omuOKu. [Ipumepsl.

9.Pacuer ckauka Ha KpUBOM THUTPOBaHHUS cJIAaObON (CHJIBHOM) KHUCIIOTBHI CHJIBHBIM
OCHOBaHHEM; c1aboro (CHIBHOI0) OCHOBAHUS CHIBLHOHM Kucinoroi. IlpuHiun moabopa
WHJIUKATOPOB.

JlaGoparopHasi padora Ne7

Tema: Onpedenenue kapoonama u wie104u npu UX CO6MecmMHOM npucymcmeuu. Pacuem
UHOUKAMOPHBIX OUWLUOOK KUCTIOMHO-0CHOBHO20 MUMPOEAHUA.

1.Omnpenencarie KapOOHAT - W THAPOKAPOOHAT-WOHOB IMPH COBMECTHOM IPHUCYTCTBHUHU.
Mertoaurka, 060CHOBaHHE BBIOOPA MHAUKATOPA, YPABHEHHSI PEAKIIMH.

2.0OnpeneneHne kapOoOHATa HATPHUST M THMAPOKCHUIA HATPUS IIPH COBMECTHOM IPUCYTCTBHH.
Mertoaurka, 060CHOBaHUE BBIOOPA MHAMKATOPA, YPABHEHHS PEAKIHH.

3. [Ipuniun ompeneneHus: ABYX KUACIOT P COBMECTHOM NMPHUCYTCTBUU METOJIOM IPSIMOTO
TUTPOBAHUS.

4. 1lpunuun BpIOOpa HMHAMKATOPOB Ul ONPENENIEHUS CMECH [JBYX KHCIOT (ABYX
OCHOBaHMH).

5.KpuBble TUTpOBaHUA CIa0BIX KUCIOT U OCHOBaHUM. CTeneHb OTTUTPOBaHHOCTH. CKauok
tuTpoBaHusa. Pacuer pH U1l mocTpoeHust KpUBBIX THTPOBAaHUS ClIaObIX KHUCIOT U
OCHOBaHU; Mpe/iebHbIe 3HAYEHHUS] KOHIIEHTPAIil TUTPYEMbIX BELIECTB U UX KOHCTAHT
KHUCJIOTHOCTH (OCHOBHOCTH).

6.IIpu KakoM yCIIOBHHM BO3MOXHO pa3JelIbHO€ THTPOBAHUE CMECH KHUCIIOT WM OCHOBAaHUI
(M7 MHOTOOCHOBHBIX KHCJIOT MU MHOTOKHCIIOTHBIX OCHOBaHHUi) mo cryneHsM? OTBer
MOTHUBHpPYWTE.

7.OCHOBHBIE TIpHEMbl THTPOBAaHUS OYEHb CIAObIX KHUCIOT M ocHoBaHuMU. [IpuBenure
PUMEDHI.

8.OCHOBHBIE THUIIBI MHJIUKATOPHBIX OIMIMOOK B KHCIOTHO-OCHOBHOM TUTPOBAHMHU. 3HAK
WHIUKATOPHOU ommnoOku. [Ipumepsr.

9.Pacuer ckauka Ha KpUBOW THUTpPOBaHUS cHa0OM (CHJIBHOM) KHCIOTHl CHJIBHBIM
OCHOBaHHuEM; c1aboro (CHIbHOI0) OCHOBAHMS CHIBbHOM kuciotoi. IlpunHuun nmoabopa
WHIUKATOPOB.

JlaGoparopHasi padora Ne§

Tema: Onpedeﬂeuue HanpaeieHUA OKUCIUmME/IbHO-60CCMAHOBUME/IbHbBIX peakuuﬁ.
Hpuzomoeneuue u cmam)apmusauuﬂ pacmeopa nepmarHzanama Kaiui

1.TloHsTHE O TaIbBAHUYECKOM dJIeMeHTe, mpuMepbl. CTaHAapTHBIA BOAOPOIHBIN SJEKTPO,
€ro yCTpOMCTBO U HA3HAYCHHE.
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2.CranaapTHbIi U (HOpMaNbHBIM OKUCINTEIHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAN. Y KaKUTE
CBSI3b MEXy HUMH.

3.Hanumure ypaBHeHne HepHcTa M OSCHUTE CMBICI BXOSIIUX B HETO BEJTHMYHUH.

4.DakTopsl OKBUBAJCHTHOCTH BEIIECTB, YYAaCTBYIOUIMX B PEAKIUSAX OKHUCICHHUSA-
BoccraHoBieHus. [Ipumepsr. Onpenenenue MOISIPHONW Macchl SKBUBAJIEHTa U (pakTopa
SKBHUBAJIEHTHOCTH y4acTHUKOB OBP

5. BeiBog ~ Qopmynbl  ans pacueta  KOHCTAHTBI ~ PAaBHOBECHS  OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakiuu. Kakum o0Opa3oM MO BeJIWYMHE CTaHIAPTHBIX WK
(opManbHBIX PEIOKC-TIOTEHIINAIOB MOKHO CYJUTh O HAIIPABICHUH PEIOKC-PEAKIINN?

6.Kakum 00pazoM MOXXHO HM3MEHUTH HANpPaBIECHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu?

7.1lepmaHranaToMeTpusi; ypaBHEHUS, JIeKallle B OCHOBE HCIOJB30BaHUsS IEepMaHraHaTa
KaJIUsl B KA4ECTBE OKUCIIUTEIIS.

8. IIpuuunel u3menenus Tutpa pacreopa KMnO,. YpaBHeHUS peakIiui.

9.IIpuroroBnenue, xpanenue u cranaapruszanus pactsopa KMnQO,. Ilpumenenue merona.

[Ipumepsbl.
10. Beruncnienue  pe3yiabTaToB  PEIOKC-TUTPOBAaHUS  —  NIPSIMOro,  OOpaTHOTO,
3aMEeCTUTENILHOTO.

JlaGoparopHnasi padora Ne9

Tema: Hepmanzanamomempuuecxoe onpeoeﬂenue Heenesa

=

Pacuer ckauka Ha KpPUBOW PEJOKC-TUTPOBAHUS U MMOTEHIMAIA B TOUKE SIKBUBAJIEHTHOCTH

2. Wnpumkaropel pemokc-tutpoBaHus. Kiaccudukanms, TpeOOBaHUS K HWHAMKATOpAM,

IIPUMEPBI.

HNuTepBan nepexona OKpacku peloKC-UMHAMKATOpoB, pT.

4. HanumuTe ypaBHEHHs peaklUil, MPOTEKAIOUIMX B PacTBOpax AUQEHUIaMHUHA MpPU €ro
WCIIOJIb30BAaHUH B KAUECTBE PEIOKC-UHAMKATOPA.

5. Pacuer penokc-moreHnMaza B TOYKE OSKBHUBAJEHTHOCTHM ISl  OKHUCIMTENBHO-

BOCCTAHOBHTENBHBIX PEaKIIHii, B TOM YHCIie TIPOTEKAOMHX ¢ yaacTueM noro HaO', OH

u JIp.

Kpussie penokc-tutpoBaHus.Pacdyer moTeHImMa€a CUCTEMBI B IPOIIECCE TUTPOBAHUS

7. TlepmaHraHaToMeTpusi; ypaBHEHHs, JIeXKalllie B OCHOBE HCIIOJIb30BAaHUs INEepMaHraHaTa
KaJIvsl B KAUYeCTBE OKHCITUTEIS

8. Hammmmre ypaBHeHUs peakuuu B3aumozencTBus MoHOB xkene3a (II) ¢ mepmanranarom
Kajgust B KUCIOW cpene. sl KakWx Iejeid B pacTBOp AOOABISIOT CEPHYIO KHCIOTY?
dochopHyIO KUCIOTY?

9. Ilpuumssl m3menenus tTutpa pacteopa KMnO,. YpaBHeHus peakiuii.

10. [TpuroroBneHue, XxpaHeHue U crangaptuzanus pacrsopa KMnOa.

11. Tlpumenenue metona. [Ipumepsr.

12. Beruucnenue pe3yabTaToB pelOKC-TUTPOBAHUS — IPSIMOT0, 0OPAaTHOT 0, 3aMECTUTEIBHOTO.

w

o

JlabopaTopnasi paGora Nel0

Tema:  Hnouxamopnvie  memoovl  pedokc-mumpoeanusn.  Pedoxkc-unouxamopot.
Buxpomamomempuueckoe onpedenenue xecenesa ¢ oughenunamunom.

1. Tlonstue o penokc-unaukaropax. pT. MHTepBan nepexoia OKpacku WHIAMKATOPOB, BBIBOJ
bopMyIbI.

[TpuHumn noxgdopa UHAUKATOPOB, TPEOOBAHUS K MHAUKATOPAM.

3. OCHOBHBIE TPYIIIBI PETOKC-UHIUKATOPOB, IPUMEPHI.

N

15



o

Hanummwure dopmyny nudeHnnamuHa U ypaBHEHUS MPOLIECCOB, MPOTEKAIOIINUX B BOJHOM
pacTBope ¢ ydacTueM AudeHnsiaMuHa.

Pacuer kpuBO#i peIOKC-TUTPOBAHUS.

@akTopsl, BIMSIOLNIME HA BEIMYMHY CKauka Ha KpUBOW pelnokc-tutpoBaHus. [IpuBenure
MIPUMEPHI IPUEMOB YBEJIIMUECHHS CKaYKa TUTPOBAHUSL.

@akTOp 3KBUBAJICHTHOCTH U MOJISIPHAsl Macca SKBUBAJICHTA JJISl BELLIECTB, BCTYMAOIINX B
peaKI OKUCICHHUS-BOCCTAHOBIICHHUS.

Jluxpomarometpusi. YpaBHEHUE, Jiexallee B OCHOBe MeTojna. [Ipurorosnenue padbodero
pacTBopa, unaukaTopsl. [I[pumMenenne meroza.

Hanumure ypaBHeHus peakiuu B3auMoieicTBrus HOHOB >kene3a (1) ¢ muxpomarom kanus
B KUCJIOH cpene. i KakuX 1eNield B pacTBOpP T00ABISIOT cepHY0 Kucioty? dochopHyro
Kuciaory?

10. PacueT MHAUKATOPHBIX OMIMOOK pPEAOKC-TUTPOBAHUSI.

JlabopaTopnasi pabora Nell

Tema: Ilpucomoenenue u cmaunoapmusayua pacmeopa muocyivpama Hampus.
Hooomempuueckoe onpedenenue meou

1.
2.

©o~No O

Mertoap! ionomerpuu (Hlogomerpus u Honumerpusi). OOuias xapakTepucTHKa.
YpaBHEHHs, JeXKaIIUEe B OCHOBE METO/IOB.

W3noxure MeTONMKY CTaHJapTU3alMM pacTBopa THOCyinb(ara HaTpus. Hazosure
IIEPBUYHBIN CTaHAAPT.

W3noxure CymHOCTb MeETOAa HONOMETPUYECKOro omnpeneneHus Meau. Hanwmmmre
ypaBHeHHs peakuuii. OOBSICHATE HampaBleHUE peakuuu Mexay noHamu meau (II) wu
NOOUI-MOHAMM.

[IpuroTtoBnenue, XpaHeHUE U CTaHJApTU3ALUS pabOUYUX PacTBOPOB.

[TpuumnHbBI UI3MEHEHUS TUTPA PACTBOPa THOCYJIb(haTa HaTPUs BO BPEMEHHU.

[IpuunHbI U3MEHEHUSI TUTpPA Hoa.

Wuaukatop B MeTO1aX HOJIOMETPUU, OCOOCHHOCTH €0 IPUMEHEHUS.

[Tpumenenue metonos. [Ipumepsl.

JlaGopaTopHas padora Nel2

Tema: Koxnnﬂekconomempulteacoe 0npe0eﬂenue Kanbyusl u MAaZHusa 6 pacmeope npu ux
COBMECMHOM npucymcmeuu. Onpe()eﬂenue JcecmKocmu 600bvl

1.KoHCTaHTBl yCTOMYMBOCTH UM HECTOMKOCTHM KOMIUIEKCHBIX COEAMHEHMil: ofIue;
CTyIl€HYaThle; TEPMOIMHAMUYECKHUE, pEaJIbHbIE, YCIOBHBIE. CBSI3b MEXAY HUMHU.

2.0/1TA, crpykTypHas ¢opmyna, 1€HTaTHOCTh, ocobeHHocTH B3aumoaeicTeus DATA ¢
MOHAaMH METaJIOB.

3. MeTannoxpoMHble HHAMKATOPbl. MeXaHU3M UX AEHCTBUS, TPEOOBAHUS K MHIUKATOPAM.

4.1lpuroroBieHue U cTanaapTusanus padounx pactsopos J/ITA.

5.IIpsimoe, oOpaTHOe U 3aMECTHTEIbHOE KOMILJIEKCOHOMETPUYECKOE THUTPOBAHUE.
IIpuBenuTe npuMepsl TPUMEHEHUST OCHOBHBIX IIPUEMOB TUTPOBAHUS JUIS ONPEACIICHUS
KaTHOHOB U aHUOHOB.

6. 3noxute METOMMKY KOMIUIEKCOHOMETPHUYECKOTO OTPENIEICHUsT KaIbIis U MarHusi B
pacTBOpe IIpM HX COBMECTHOM IMPUCYTCTBMM. Hamumure ypaBHEHHs pPEakLUM.
Hanummre ¢hopmyiibl 1715 pacdyeTa pe3yabTaToB ONPEIEICHHUS.
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7.VI3n0%xUT€ METOAUKY KOMILJIEKCOHOMETPUYECKOTO OIPEACICHHUS KECTKOCTH BOJIBI.
VYKaXuTe eIUHAIIBI U3MEPEHHUSI )KECTKOCTH BO/IBI.

JlaGoparopHnasi padora Nel3

Tema: Komnnexconomempuueckoe onpedenenue antomunusa. Pacuem  Kpuevix
KOMNJIEKCOHOMEMPUYECKO20 MUMPOBAHUSA

1. W3noxure NpUHLUI KOMIUIEKCOHOMETPUUECKOTO OIpeaeiaeHus amoMmunus. HazoBure

MPUYMHY HEBO3MOXKHOCTH MPSMOT0 TUTPOBAHUSI aTFOMUHUSI.

Hanummre hopmyny ams pacyera pe3ylibTaToOB OMPEICICHIS MaCChl ATFOMHHHSL.

3. DJTA, crpykrypHas dopmysa, JIEHTaTHOCTh, OcoOeHHOCTH B3ammojencTBus DJTA ¢
MOHAMHU METAJJIOB.

4. KpuBble KOMIUJICKCOHOMETpUYECKOro THUTpoBaHUs. OcCHOBHBIE (OpPMYNBI  pacyeTa.

@akTophl, BIMSIOIME HA BEIMYMHY CKayka Ha KpPHUBOW KOMILIEKCOHOMETPHUYECKOTO

TUTPOBAHUS.

MeTamioxpoMHbIe HHIUKATOPBL. MexaHu3M ux ACUCTBUS, TPEOOBAHUS K HHIUKATOPAM.

6. IIpsmoe, oOpaTHOE M 3aMECTUTEIbHOE KOMIUIEKCOHOMETpUYeckoe Tutpoanue. [Ipuseaure
MpUMEpPhl MPUMEHEHUSI OCHOBHBIX MPHEMOB THUTPOBAHUS JIsi ONMPENENICHUS KATHOHOB M
AQHUOHOB.

N

o

JlabopaTopHas padora Nel4

Tema: Memoovt Mopa, @onveapoa u @Dasanca 0na GuKcuposaHus KOHEYHOU MOYKU
mumposanus. Onpeoenenue xnopuooe memooom Mopa ¢ nuuieeom npooykme

1. Usnoxure cymuocts Merona Dombrapna. YkaxuTe YyCIOBUS NPUMEHEHUS METOA,

HA30BUTE OIIPENEIAEMBbIE HOHBI.

Mexanusm obpazoBanus ocanakoB. [IpaBuia [lannera-dasnca-I"ana.

3. H300pa3ute cTpoeHHMEe MHULEIbI W IpaHyldbl Ha MpUMepe KaKoro-inbo KOHKPETHOIrO
COETMHEHMUSI.

4. Meton @asiHca. IlpuMeHeHMe aJCOPOLMOHHBIX HHAMKATOPOB Ui  (PUKCHPOBAHUS
KOHEYHOM TOYKU TUTPOBAHMUSL.

5. U3noxute MeTOAMKY OMNpeneieHus XJIopuia HaTpus B MUIIEBOM mnpoaykTe. Hamummre
ypaBHEHUS peakiuii u GopMyIIbI I pacyeTa MacCOBOU JIOJIU MOBAPEHHOM COJIH.

6. IlpomsBeneHue pacTBOPUMOCTH (KOHCTaHTa PAacTBOPUMOCTH). YCIIOBHOE, peallbHOE H
TEPMOJMHAMHYECKOE TPOU3BEIACHUE PACTBOPUMOCTH. YCJIOBHUS HUX TPUMEHEHHS IS
pacueToB. B3auMoCBs3b MEXAY 3TUMH KOHCTAaHTAMH.

7. PacTBOpHMMOCTh  MaJOpacTBOPUMBIX  coeauHeHWH S. CBs3p  pacTBOPUMOCTH  C
IIPOU3BEIEHUEM PACTBOPUMOCTH.

8. ®axTOpbl, BIUSIONINE HA PACTBOPUMOCTH MaJIOPACTBOPUMBIX COETMHEHHIA.

9. Mertoas! apreHTomMeTpun. @UKCHPOBaHNE KOHEYHOM TOYKH TUTPOBaHMS Mo MeToay Mopa.
VYcnoBus NpUMEHEHHsI UHIUKATOpa, ONpeiesieMble BEIIECTBA.

10. KpuBble ocanuTenbHOro TUTpoBaHus. GakTOpHI, BIUAIONINE HA CKAYOK TUTPOBAHUS.

11. Boruncnenue pe3ynbTaToB 0CaJUTEILHOTO TUTPOBAHMSL.

12. Onpenenenue pacueTHbIM MyTEM BO3MOKHOCTH BBINIAJACHUS OCA/IKa B 33JaHHBIX YCIOBUSX.

N

JlabGoparopuas padora NelS
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Tema: I/Isyltenue npaeujl 636eniu6arHUsl HA AHATUMUYUECKUX eecax. Fpaeumempuuecxoe
onpeoeﬂeuue aceneza. Pacuem pe3yiomamoe ZpasumempudecKozo daHaiu3d. Pacuem
nomeps 3a cuem pacmeopumocmu ocaoka

CymHocTbs MeToa rpaBUMeTpu. OCHOBHBIE ATAllbl aHATIU3A.

TpebGoBanus kK BecoBoit popme u popme ocakaeHus. TpeOOBaHUS K OCATUTEIISIM.

OcHOBHBIE MEXAaHU3MBI 3aIPSA3HEHMSI OCA/IKOB.

VYcnoBus OTyYeHUs. KPUCTANIMYECKUX U aMOP(HBIX OCAKOB.

[TonsTue 00 OTHOCHTENBHOM IIEPECHIIICHMH W €ro BIMSHUM Ha IPOLECC IMONyYCHHS

OCaJIKOB.

6. IIpombiBaHME OCaAKOB. YpaBHEHHE MPOMBIBHOW KHIKOCTU. TpeOoBaHUS K MPOMBIBHBIM

AKHUJIKOCTSIM.

Pacuer noteps 3a cueT pacCTBOPUMOCTH IIPU ITPOMBIBAHUM U MOJYyYEHUHU OCAKOB.

Pacuet o6bema ocanuTens.

9. Uznoxutre METONMKY TpPaBUMETPHUECKOro OIpeneseHus xenesa. Hazosure Qopmy
ocaxJieHHUs U (hOpMy BECOBYIO.

10. Harmmmre ypaBHEHHUsT peakLnii.

11. Hanummure dopmyny Ui pacdera pe3ysibTaTa I'paBUMETPUUYECKOIO OIPE/eNICHUs Kele3a
yepe3 rpaBUMETPUUECKUI pakTop.

12. Vxaxxute cocTaB NPOMBIBHBIX JKHUAKOCTEH Ui MNPOMBIBAHUS KPUCTAJUIMYECKUX M
aMOp(HBIX OCAIKOB.

13. Hanummre ¢popmyity NpOMBIBHON KHJKOCTH M OOBSICHUTE €€ IPUMEHEHHE Ha ITPaKTHKeE.

14. TlokaxxuTe pacyeToM BO3MOXKHYIO MOTEPIO (DOPMBI OCAXKICHHS ( YKAXKUTE 3TO BEIIECTBO) B
npoliecce NPOMbIBaHUS IPOU3BOJIBHBIM 00bEMOM JUCTUILIMPOBAHHOMN BOIBI.

15. OObsicHUTE OCHOBHBIE MpaBUjIa B3BELUIMBAHUS Ha aHAJTUTUYECKUX BECaX.

arONE

o N

4 cemecTp
JlabopaTopnas padora Nel

Tema: Ixcmpakyuonno-cnekmpogomomempuyeckoe onpeoenenue HepmenpooyKmos 6
npupoonvix 600ax memooom UK-cnekmpockonuu

1. Uznoxxure MeToauKky onpenenenus HedrenpoaykToB MetoioM MK-ciektpockonuu.

2. laiiTe onpesieneHre MOHATHIO «HEPTETPOIYKThI»

3. Ykaxute 007acTh BOJIHOBBIX YHCEN, B KOTOPBIX MPOSBIISIOTCS 1MOI0ck! ornomenust C-H
TpyMIl.

4.HazoBute rpynmbl aromoB, aiui  Kotopeix B MK-cmektpax — mposBisitorcs
XapaKTEpUCTHUUECKHE MTOJIOCHI TIOTJIOIIECHHUS.

5.00bsacHUTE HEOOXOMAUMOCTh JKCTparupoBaHusi HedTenpoaykToB. [laiTe ompeneneHue
MOHSTHIO <OKCTPAKLUA» M YKAXHUTE IPOLECCH], MPOUCXOAAIINE C IKCTPArupyeMbIM
BEIL[ECTBOM B IIPOLIECCE IKCTPAKIUU.

6. laiiTe ompeneneHNe MOHATHIO «OOJIACTH OTIEYATKOB MajbleBy. s Kakux wnenen
ucnone3ytoT UK-cniektp B 3T0i1 0651acTH.

7.00muit  nmpuHumn Merona Mk-cmektpockornuu. MK-cmekTpbl  mornomeHus, ux
rpaduueckoe npeacTaBIeHUE.

8.OCHOBHOI 3aKOH MOIJIOIIEHHUS 3JIEKTPOMArHUTHOTO HU3IydeHUs. OCHOBHBIC NPUYMHBI
OTKJIOHEHHS OT 3aKoHa byrepa-Jlambepra-bepa B metone K- criekTpockonum.

9. Ananutnueckuii curtan B merone MK-cnekrpockonuu. Meroa 6a3oBoit munuu. Ilepexon
OT AHAJINTHYECKOr'0 CUTHaJa K KOHLIEHTPAIUH.

10. Bzaumoneiicteue MK-usnyuenus ¢ mojexkyiaamu BemiecTB. YacTtora KonebaHusl.
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11. BanenTHsle u negopmannonnslie konebanus. Konebanus, aktuBusie B UK-criektpe.

12. Kakue (akTopbl BIUSAIOT HAa 4YacTOTY W HMHTEHCHUBHOCTH TIOJIOCHI ITOTJIONICHUS
OInpeAeNEHHON rPpyMIbl aTOMOB?

13. Cxema UK-cniekrpomerpa. Mctounnku UK-u3nmydenus. Martepualibl KIOBET.

14. CnextpomeTpsl aucneprupyrouiero tuna. Monoxpomarusanus uzinydeHus. OCHOBHbIE
UMbl 1eTekTopoB UK-uznydyenus.

15. UK-®ypre-ciekrpoMeTpbl. OTauuue oT mpubopoB Aucreprupyomero tuna. IpuHmmn
JieTeKkThpoBanus curnaia. OcHoBHbie npeumyiiecTBa MK-Dypbe-ciekTpoMeTpoB

16. CymHocTh KauyecTBEHHOro  a”amm3a B Meroge  MK-cmekrpockonuw.
Wnentudukanyonusie napaMeTpsl. PacmmppoBka cieKTpos.

17. Crioco6b1 moaroToBkH mpod k ananuzy B metoae HMK-cnextpockonuu. OcobeHHOCTH
UCCIIEI0BaHMsI Fa3000pa3HbIX, KUJKUX U TBEPABIX 00PA3LI0B.

JlaGoparopHnasi padora Ne2

Tema: Hzyuenue npunyuna padomot amommno-adcopoyuonnozo cnekmpomempa ¢ ITA.
Onpeodenenue maixincenozo Memania MemoooM amoMHO-A0COPOUUOHHOI CREKMPOCKONUU.
IKcKypcus 6 1a60pamopuio amomMHolu CHeKMpPOCKONUU

1.
2.

o s

9.

10.
11.

Cyumnocts metonia AAC.

[TpunuunuanbHas cxema AAC-CrieKTpoMeTpa, KpaTkasi XapaKTepUCTHKA OCHOBHBIX OJIOKOB
U UX Ha3HAYCHHUS.

[TpuHIMIT pabOTHI OCHOBHBIX HCTOYHHKOB BO30YXACHHS. TpeOOBaHUS K HCTOYHHKAM
BO30YKICHHUS.

OcHoBHBIE cTTIOCOOBI aToMuU3aIyn. [Iporeccel, mpoTekanme B aTOMU3aTOpe.

[Inamennas aromuzanus. Ilnamena. OCHOBHBIE OrpaHUYECHHs, BO3HUKAIOIIME TIpU
WCIIOJIb30BAHUH TIJITAMEHHON aTOMH3AIUH.

DneKTpoTepMHUEcKas  aToMH3alusi. YCTpOMCcTBO TpaduToBOM  TpyOdaroit  meuw.
[Tnardopma JIsBoBA.

OCHOBHBIE TPEUMYIIECTBA 3JIEKTPOTEPMHUUECKOM aTOMHM3allMU TIO CpPABHEHUIO C
TIJIAMEHHOM.

Mertoauku «xonogHoro mnapa». TexHuka TUApPUAHBIX coenuHeHuil. [IpuMeHeHune >3TUX
METO/IHK.

Ananutnueckuil curnan B metosie AAC. BeicoTa v miomaaps nuka.

AHaTMTHYECKHE BO3MOXKHOCTH METO/1a aTOMHOM aOCOPOIIMOHHON CIIEKTPOCKOITHUH.
Bbluncrnienrie KOHIIEHTpAaUM BEUIECTB C NMPUMEHEHHEM NPUEMOB  T'PaAyHPOBOYHOIO
rpaduka, ctaHAapTHOW AOO0ABKH, CTAaHIAPTHBIX JOOABOK U JIp.

JlaGopaTopHnas padora Ne3

Tema: H3yuenue npunyuna padomel aAmMoOMHO20 IMUCCUOHHO20 CREKMPOMEMPA ¢
UHOYKMUGHO CB8A3AHHOU naazmou. Onpedenenue cocmaga MOPCKOU 600bl MEHOOOM
AMOMHOU IMUCCUOHHOU cneKmpockonuu. IKkckypcusa ¢ aaovopamoputro HCII-amomnoi
CneKmpocKonuu

1.
2.

CylrHOCTh aTOMHOT'O SMUCCUOHHOTO CIIEKTPAJIbHOTO aHAIM3a.
Cxema criektpomerpa. Criektporpadsl u cieKTpoMeTpbl. OCHOBHBIE OJIOKH MPUOOpa U UX
Ha3Ha4YCHHE.
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3. OcCHOBHbBIE aTOMH3AaTOpPbl M HUCTOYHMKHM BO30yxkaeHuss B Mmeroae ADC. Ilpomecchl B
UCTOYHUKAX BO30yxaeHus. [IpuHuun paboTel HCTOYHUKOB BO30YxaeHus. [IpenmyiecTtsa
NCII.

4. VYkaxure cnocoObl MpPEICTABICHHUS SMHUCCHOHHBIX  CcHEKTpoB. HazoBute Kkpyr
aHAJIM3UPYEMBIX AJIEMEHTOB npu uctonb3zoBanuu UCII.

5. IlpoucxoxneHue JUHEWYAThIX AaTOMHBIX CIIEKTPOB  HCIyCKaHHMs. VIHTEHCHBHOCTh
CHeKTpajbHOM TuHUU. OOImMI XapakTep aTOMHOIO SMUCCUOHHOIO CIEKTPA.

6. KauectBennniit 9CA. Pacmdposka criektpos. [lociennue muHum.

7. VYpaBuenue Jlomakuna-llleitGe. SIBnenue camonornomenus. ®akTopel, BIUSAIOIIAE Ha
WHTCHCUBHOCTD CIEKTPAIbHOU JTMHUH.

8. OtHOcUTENnbHAsT WHTCHCUBHOCTh CIEKTPAJbHOM JUHUMU. YCJIOBUS TOMOJOTHMYHOCTH
CIEKTPAJIbHBIX JIMHUU.

9. Amnamutnueckue curHaiel B Meroae OCA, cBs3aHHbIE C KOHLEHTpAaIMeWd IpH
dororpaduueckoit 1 GOTOAIEKTPUUECKON PErUCTPALUU CIIEKTPOB UCITYCKaHMSL.

JlaGopaTopHnas padora Ne4d

Tema: H3yuenue npunyuna padomuvl IHep2OOUCHEPCUOHHO20 U B0THOOUCNEPCUOHHO20
penmezenogayopecuyenmuvlx  cnekmpomempos.  OnpeodeieHue  KAuecmeeHH020 U
KOJIUYECmEeHHO020 COCMA8a Memaiiuiuecko2o cniaea de3 papyuienus npoodvl. IKCKypcus 6
1abopamopuro peHmz2eH06CKol CNeKmMpoCKOnUU

1. Cxema PEHTTeHO(ITYOPECIIECHTHOTO aHajau3aropa. Bonnoaucnepcuonsbie u
AHEProUCIEPCUOHHBIE CIIEKTPOMETPHI, IPUHIIUI UX padOThl U OCHOBHOE OTJIMYHE.
OCHOBHBIE TUIIBI IETEKTOPOB PEHTTEHOBCKOT'O U3IYyYEHUs], TPUHIUI UX TEHCTBHUS.
OcHOBHBIE CTIOCOOBI TOATOTOBKY P00 /ISt MPOBEACHHS aHATM3a MeTooM PDA.

[Tpunumn neicTBUS pPEHTreHOBCKOM TpyOku. I[lepBUYHOE pPEHTIEHOBCKOE H3IyYeHUE.

Topmo3sHoe uznyuenue. Bropuunoe guryopecieHTHOE U3ITydCHHE.

5. BzaumopeiicTBUE€ PEHTIC€HOBCKOTO M3JIYYEHHUS C aTOMaMU D3JEMEHTOB. PeHTreHoBckoe
¢dyopecueHTHOE u3my4yeHue u ero crekTp. Cepuu crnekTpaibHbIX JuUHUH. ['paduueckoe
IpeJCTaBICHNUE CIIEKTPOB PEHTTEHOBCKOM (hiyopecieHnuu.

6. CymrHocTh peHTreHO(IIyOpeCIeHTHOTO MeToa aHamu3a (PDA).

KauecTBennrnrii ananus B Metone PDA. 3akoH Mo3znu.

8. KommuectBennslit ananu3 B Metozie POA. OcHoBHBIE cIOCOOBI TTepexo/ia oT BemnurHbl AC
k C.

9. AnHamuTHYeCKHME BO3MOXKHOCTH W mpuMeHeHHe Merona PDA. [louemy wucronb3oBaHue
PEHTI'€HOBCKOT'O M3Jy4eHHUsl HauboJiee 1e1eco00pa3Ho ISl TSHKENbIX AJIEMEHTOB?

o

~

JlabopaTopnasi pabora NeS

Tema: Hacmpoika pH-mempa no oygepuvim pacmeopam u onpedenenue pH
KOHMPOJIbHO20 pACMEopa

1. [lpuHUMO NOTEHUHOMETPUYECKOro MeToja aHanu3a. pH-meTpsl (MOHOMEpPHI), MPHUHIIMII
paboTHI

DNeKTpObl CPABHEHUSI U U3MEPUTENIbHBIE 3JIEKTPOAbI, UX Ha3HAUCHHE.

Mertamdeckue 3nextpoas! 1 pona. [IpuHuun aefcTBus, TpeOOBaHUS, IPUMEHEHHE.
Mertannuueckue 37eKTpoibl 2 poaa. [ IpuHunn neicTBus, ypaBHEHUS, HA3HAYCHHE.
W3noxuTe NpUHIMI U 11eTb HacTpoiiku pH-meTpa no 6ydepHbIM pacTBOpam.

VCTpoCTBO  CTEKISHHOTO — 3JEKTpoAa. MexXaHn3M  BO3HMKHOBEHHs  MOTEHIHMAJIA.
VYpaBHeHUe, OMMCHIBaKOIIEe 3aBUCHUMOCTh mnoTeHuuana ot pH. OcoOGeHHOCTH paboTHI.
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Hoquy pH-HYBCTBHTGHBHOﬁ ABJIICTCA  TOJIBKO XOPOIIO BBIMOYCHHAA CTCKIIIHHAA
MeMOpaHa?

HOTGHLII/IaJI ACUMMCTPUH, BO3MOKHBIC ITIPUYUHBI €O BOSHUKHOBCHU .

OnumuTe yCcTpORUCTBO XJIOPCEPEOPSHOTO U KaTOMEILHOTO AJIEKTPOIOB.

Hamummure ypaBHEHHME pEaKIMH, MPOTEKAMIIeH Ha XJIOpcepeOpstHOM (KaaoMeIbHOM)
AJIEKTPOJIe U ypaBHeHUE HepHcTa, onuchIBaroIiee MOTSHIIMAT 3TOTO JIEKTPOIa.

10. Perokc-31eKTpoibl, yCTPOHCTBO, MPUHLINI paObOTHI, HA3HAYCHHUE.
11. XvHTUAPOHHBI AIEKTPOJ, €ro yCTPOWCTBO, NMPHUMEHEHHE. YPaBHEHHE MOIYPEaKIHH,

IIOTCHIIUAJI.

12. YxaxxuTe THI U Ha3HAUCHHE SJICKTPOAOB, UCITIOJB3YEMBIX IJId U3MCPCHUA pH

JlaGoparopHasi padora Ne6

Tema: Onpeodenenue numpamoe memooom nPAMOU NOMEHUUOMEMPUU C HUMpPAm-

CeNIeKMU6HbIM 3J1e1<mp000M

1.

NS

[IpyHIMI [OTEHLIMOMETPUYECKOTO METO/AA aHaiMu3a. OJEKTPOXHMHUYECKas —sdeika,
Ha3HA4YECHUE DIIEKTPOIOB.

. O0mue cBefeHHs] 00 MOHCENEKTUBHBIX AUIEKTPOAAaX U UX NpUMEHEHUH. OCHOBHBIE THUIIBI

meMmOpaH. Kiaccuduxanus 35ekTpo/ioB.

HoHceneKTUBHbIE 3IEKTPOAbI C KUAKUMHU (TUIEHOUHbIMM) MeMOpaHamu. [IpuHiun paboTsl,
IIPUMEHEHHUE.

W3noxuTe NpUHLIKI TOTEHIIMOMETPUUYECKOTO ONpEAEIEHUSI HUTPAT-UOHOB B KOHTPOJIBHOM
pacTBope.

Hanmmure dopmynsl ans pacueTa KOHICHTPALMKM HUTPAT-HOHOB 4epe3 TPayMpPOBOYHBIN
rpauk, METO/l OJTHOTO ATAJOHA; METOJ CTAaHAAPTHOM 100aBKH.

[ToxakxuTe NPUHLIMII pacyeTa pPaBHOBECHBIX KoHLEHTpauuid u pH uepe3 3nauenune D/[C
raJIbBAHUYECKOT0 2JIEMEHTA.

. IIpuBenuTe npuMepsl THAMKATOPHBIX MIEKTPOAOB ISl HOTEHIIMOMETPUYECKOIO TUTPOBAHHUS

C MHCIIOJb30BaHMEM: a) KHCIOTHO-OCHOBHBIX; 0) OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX; B)
OCaJUTEIbHBIX PEAKIIUH.

KoadduiuneHT cenekTMBHOCTH HOHCEIEKTUBHOrO 3jeKkTpoja. MakTopsl, BIHAIOLIME Ha
CEJIEKTUBHOCTB 1eKkTpoa. CriocoOb! onpeaeneHus KodQpuuueHTa celeKTUBHOCTH.
Hanummre ypaBHeHne HUKOIBCKOTO U MOSICHUTE CMBICI BXOJASIINX B HETO BeIMYMH. Pacuet
HOFpeIHHOCTGI\/'I HU3MCPCHUA IIOTCHIHAJIA U KOHHCHTpaHI/Iﬁ B MPUCYTCTBMH MCIIAIOIINUX
MOHOB.

JlabopaTopHas padora Ne7

Tema: Onpedeﬂenue Jicene3a Memooom nRoOmenuyuoOMempudeCKoco mumpoeanus

[TpuHIIMTT METO1a TOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

ITpuauun merona I'pana.

KpuBbie TOTEHIIMOMETPUYECKOTO TUTPOBaHUA. [J0CTOMHCTBA, NPUMEHEHUE METOA.
[TonGepute MHAUKATOPHBIE IEKTPOABI JJIsl MOTEHIIMOMETPUYECKOTO TUTPOBAHUS: aMMHaKa
PacTBOPOM COJITHOM KHCJIOTHI; THOCYJIb(aT-MOHOB PACTBOPOM MOJa; HOHOB cepedpa
pactBopoM xsiopuna kanus; noHo meau (1) pactBopom DJITA.

N3n0xuTe NMPUHIMIT OMPEETECHHS Kejle3a METOJAOM MOTEHIIMOMETPUYECKOTO TUTPOBAHUS.
Hanwummre YpaBHEHHE peakuuu TUTPOBAHMUSL. OOBbsicHUTE BUJ KPUBBIX
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

Pacuer xoHLIEHTpanuii 110 JaHHBIM IMOTEHIIMOMETPUUYECKOTO TUTPOBAHHUSL.
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7. YKaXuTe UCHOJb3yeMbIe B pa0OTE 3IEKTPOJIbl, OOBSICHUTE MPUHLIUI UX JIEHCTBHUA.
8. CxemaTn4HO M300pa3uTEe CXEMY UCIIOJIB3YEeMOTro B paboTe TaIbBAHUYECKOTO JIEMEHTA.

JlaGoparopHas padora Ne8

Tema: Onpedenenue conanoit Kuciomot MemoooM Ky10HOMEMPUUECKO20 MUMPOBAHUA

1.

W3noxuTe nmpuHIUN KyJOHOMETpudeckoro Merona ananuza. Chopmynupyiite 3aKOHBI
®dapanes.

. Kynonomerpuueckom tutrpoBanue, npuHuun merosaa. [Ipsmoe u oOpatHoe TUTpOBaHUE.

Briuncnenne PE3YJIbTATOB KYJIOHOMCTPUUCCKOTO TUTPOBAHM.

OCHOBHBIC THITBI XHMHUYECKHX PEaKIHid, HCIIOJIb3yeMble B KYJIOHOMETPHUECKOM
TUTPOBAHUH.

Kakue mpoGiieMbl, XapakTepHbIC ISl KJIACCHYECKOW THTPUMETPUH, YCTPAHSIIOTCS TPU
HCIIOJIb30BAHUHU JJICKTPOTCHCPUPOBAHHBIX TI/ITpaHTOB? VYkaxure npenmMmyniecTtBa METoO1a
KYJIOHOMETPHYECKOTO TUTPOBAHUSI.

C kakoH  LENpl0  MPOBOJMAT  MPEABAPUTENbHBIA  JJEKTPOIM3 B METOJE
KYJIOHOMETPHUYECKOTO TUTPOBAHHUS?

Nznoxure IMPUHIUIT OIIpCACIICHUA COJACpIKaHUA KHCJIOTBI METOAOM
KYJIOHOMETPHUYECKOro THTpOoBaHUs. Hamummre Gopmyiny ains pacyera mMacchl COJISTHOM
KHCJIOTHI B PO0E.

. Ilpusenute OpUMEphl  KYJIOHOMETPUYECKOTO  TUTPOBAHUSA: a)  DIEKTpo-

TE€HEPUPOBAHHBIMU OKHUCIUTENSIMH; 0) AJIEKTPOr€eHEpUPOBAaHHBIMU BOCCTAHOBUTEISIMU;
B) C MHCIOJb30BAaHMEM pEaKUUil OCaXJEeHUS U KOMIUIEKCOOOpa30BaHMs; TI) C
WCIIOJb30BAHUEM  PEaKIUMi  KUCIOTHO-OCHOBHOTO  B3aumojeicTBus. Hanumwmre
IIOJIypEaKLIUU NIEKTPOr€HEPUPOBAHMS TUX TUTPAHTOB.

W3noxuTe NpUHIUN METo/a MNPSMON KyJIOHOMETPUU. YKaKUTE CIOCOOBI M3MEpPEHUS
KOJIMYECTBA JIEKTPUYECTBA.

. XUMUYECKUE KyJTOoHOMEeTphl. [IpuBeauTe mpuMep TrpaBUMETPUYECKOrO KYJIOHOMETpA

(ra30BOT0, TUTPAIIIOHHOTO).

JlabopaTopnasi paGora Ne9

Tema: Onpedenenue wienouu memooom KOHOYKMOMEMPUYECKOZ0 MUMPOBAHUSA

1.

H3noxwure IIPpUHOUIT OIIPCACIICHUSA COACPIKAHUA MHICTIOUU (I/IJ'II/I KI/ICJ'IOTLI) METOJOM
KOHAYKTOMCTPHUICCKOI'O TUTPOBAHUA.

. HazoBure (l)aKTOPBI, BJIMATOIIHC Ha BCJINYUHY yz[eanoﬁ QJICKTPOIIPOBOAHOCTU

pacTtBopa.

. JlaiiTe omnpeneneHuss IOHATUAM OJKBHUBAJIEHTHAS AJIEKTPOIPOBOAHOCTD; YAEIbHAS
3IIEKTPONPOBOJHOCTb. VYkaxure CBSI3b YAECIbHOU u SKBHUBAJICHTHOM
3JIEKTPOINPOBOJHOCTH.

. O0bsacHUTE BAMSHIE HOHHOW CUJIBI PACTBOPOB U TEMIIEPATYPhl HA MOJABHKHOCTH HOHOB.

Kakue noHbl 0651a0a10T caMOil BBICOKOW MOABMXHOCTHIO? [Touemy?

. KpuBble KOHTyKTOMETPUUECKOTO TUTpOBaHUs1. PaKTOphl, BIUIOIIKE HAa HopMy KPUBOil

TuTpoBaHus. TpeboBaHMs, IPEABABISEMbIC K PEAKIUIM.

Kakoil Bux mmeeT KpuBas KOHIYKTOMETPHUYECKOTO THUTPOBAaHUS CMECU CHIIBHOM H
cnaboit kucnotsl? OT yero 3aBUCUT Gopma Takoil kpuBoil? B kakux pactBopax: a)NH3
+ NaOH; 6) NaOH + KOH; B) NaOH + NaCl moxHO auddepeHunpoBaHHO
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OMPCACIIUTL COACPIKAHUC 06OI/IX KOMITOHCHTOB KOHAYKTOMCTPHUYCCKUM TI/ITpOBaHI/IeM?
Kakoii BuJ UMEIOT KpUBBIE TUTPOBAHUS CMECE?

JlaGoparopuasi padora Nel(
Tema: Onpeoenenue meou mMemooom amnepomMempudeckKko20 mumpoeanus

1. W3noxure NpUHLMI ONpEAETICHHUS MEAM METOJOM aMIIEpOMETPUYECKOr0 THUTPOBAHUS.

Hanumure ypaBHeHUs peakui.

OOBbsicHUTE BUJ KPUBOW aMIIEPOMETPUYECKOI0 TUTPOBAHMSL.

Hanumure dopmyny ans pacdera pe3yabTaTOB THTPOBAHUS.

VKakute 3JeKTpO/ibl, UCIIOJIb3yeMble B paboTe, U UX Ha3HAYEHUE.

W3noxuTe NpUHLOUI METOAOB BoJbTamrepomerpuu. llossgpuszanus dnexkTponoB —

CYIIHOCTb, OCHOBHBIE IpUUUHEL. [[odeMy B kauecTBe MOISPU3YEMBIX IIEKTPOAOB B METOIE

BOJIbTaMIIEPOMETPHUH UCIIOJIB3YIOT AIEKTPO/IbI C MAJIEHBKOM MOBEPXHOCTHIO?

6. Hanummure ypaBHeHue MiibKOBHYA U MOSICHUTE CMBICIT BXOASIIUX B HETO BEJIMYHUH.

7. HazoBuTe aHAIMTHUYECKUN CHUTHAI B MeToAax BA, mepeyuciauTe OCHOBHBIE  CIIOCOOBI
OIpee/IeHUs] KOHIICHTPALUH.

8. Awmmepomerpuyeckoe TuTpoBanue. Kpussie TuTpoBaHus. UeM ompenensercs BHI KpUBOM
aMIIepOMETPUYECKOro TuTpoBanus? [Ipuseaure npuMepsl..

9. Hasnauenue (oHOBOTO 3JEKTPOIUTA B MeTOAaxX BA.

10. Vkaxxute JOCTOMHCTBA MeETOJa U IPEUMYIIECTBA METoJa aMIEPOMETPHUYECKOrO
TUTPOBAHUS.

aswnN

JlabGopaTopHas padora Nell

Tema: Kauecmeennwvlii ananus cmecu aMUHOKUCTIOM MEMOOOM MOHKOCIAOUHOU
Xpomamozpaguu

1. Knaccudukanusa xpomatorpa@uuecKkux METOJ0B aHAIIN3A.

2. 00muii MPUHIXT XpoMaTOrpapUUecKuX METO0B aHATH3a.

3. V3noxuTe NpUHIUI METOJIOB IUIOCKOCIOWHON XpoMaTorpadpu.

4. VI310%uUTe NPUHIUN UIECHTU(PUKALUN aMUHOKHUCIOT B KOHTPOJIBHOM PAacTBOPE METO/IOM
TCX.

5. YkaxkuTe NpUHLIMIT U3MEPEHUS BEIMYMHBI Rf , HA30BUTE apaMeTphl, BIUSIOLINE HA ATY
BEIINYUHY.

6.KomuuectBennbiii ananu3 B Merone TCX. Hcmonbs3yemple B TIPaKTHUKE aHAIHA3a
AQHAJIUTUYECKHE CUTHAIIBIL.

JlabopaTopnasi pabora Nel?2
Tema: Onpedenenue >munayemama u IMAHONA 8 CHIOUYHBIX 600AX MEMOOOM 2A30601l
Xpomamozpaguu

1. Uznoxkute mpUHLKI XpoMaTorpapuyecKiuX METO/I0B aHATU3a.

2.U300pa3uTe NPUHIMIMAIBHYIO CXEMy Ta30BOro Xxpomartorpaga U HA30BUTE €ro
OCHOBHbIE OJIOKH U UX Ha3HAYCHHE.

3.HazoBuTe OCHOBHBIE IETEKTOPHI B ra30Boi XpoMaTorpaduu. V3moxure NpuHIHI paboThI
KaTapoMeTpa, IJIaMEHHO-MOHM3ALMOHHOTO JAETEKTOpa; JETEKTOpa  3JIEKTPOHHOIO
3axBara.
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4. TlonBuKHbBIE U HETMOABIDKHBIE (ha3bl B METOAE ra30Boil xpomarorpaduu. TpeboBanus k
HuUM. KakoBa pojb MOJSPHOCTH HEMOABMKHON (pa3bl MpH pa3feieHuu OpraHMYeCKHX
BEIIECTB?

5. M3n0uTe OCHOBHBIE IOJIOKEHHSI KOHIENLUU TEOPETHUUECKUX TAPEJIOK U €€ OCHOBHbIE
HEIOCTaTKH.

6. Kunernueckas teopus xpomarorpapuu. BinsHue ckopocTu notoka Ha 3(pQeKTUBHOCTD
Xpomarorpaduyeckoi KOJIOHKH.

7.Ha3oBute nmapamerpbl, UCONb3yeMble Ul UIACHTU(UKALUKN BEIIECTB B METO/E ra30BOH
xpomaTorpadum.

8. W3noxute cymHoCTh MeToJa uaeHTudukanuu no Kosauy.

9.Ha3oBuTE OCHOBHBIC MapaMETPhl, HCIOJIb3YyeMbIe Ui KOJUYECTBECHHBIX H3MEPEHHUH B
xpomarorpaduu.  YKaKUTE  OCHOBHbIE IIpUEMBbl IepexoJa OT  BEJIUYUHBI
AQHAJTUTHYECKOTO CUTHAJa K KOHIGHTPAllMM B METOJAaX ra3oBod Xpomarorpadpuu u
BOXX.

10. M310kHUT€ TMPUHIMI YCTAaHOBJICHHS KOJMYECTBEHHOTO COCTAaBAa CMECH ATHJAleTaTa u
9TaHOJIa B BBINOJIHEHHON paboTte. M35105)kuTe NPUHLUI BBINOJIHEHHBIX TpaduuecKux
MMOCTPOEHUI U BBIYUCIICHUM.

JlabopaTopnasi pa6ota Nel3

Tema: H3yuenue npunyuna Oeiicmeus  macc-CneKmpomempa u Xpomamomacc-
cnekmpomempa. IKCKYpCUa 6 XpomMamozpauueckuii yeHmp 3IK0J1020-AHATUMUYECKO20
yenmpa Kyol'Y

1. 3noxkure NpUHLIUI METOa MAacC-CIIEKTPOMETPUH.

2. IlpuHuunuanbpHas cxema Macc-criekrpomerpa. Ha3oBuTe 0OCHOBHBIE CIOCOOBI HOHU3ALIUH.

3.IlpyHIMIIBI  pa3/eleHus] HMOHOB C pPa3MUYHBIMH MaccaMu. [IpuHIMI —AeWcCTBUS
MarHuTHOT'O, KBaJPYyIOJIbHOTO, BPEMAIPOJIIETHOTO MACC-aHAIM3aTOPOB.

4.KauecTBEHHbI aHalIM3 U KOJMYECTBEHHBIE U3MEPEHUS B METOJAE MAacC-CIEKTPOMETPHH.
Ob6nacTu npUMEHEHUs METO/1A.

5.U3znoxure mTpHHIMI METOA0B xpomaro-macc-criekrpomerpun (I'X-MC, XX-MC),
HA30BHUTE MPEUMYIIECTBA U BO3MOKHOCTH KOMOMHUPOBAHHBIX METOIOB.

JlabopaTopnas padora Nel4
Tema: H3yuenue npunyuna padomsl  CUHXPOHHO20  mMePpMOAHANU3AMOPA U

oepusamozpagha. Hccnedoeanue ceoiicmeé meepoozo mamepuana Ha Oepueamozpadge.
DKCKypcusa 6 1adopamopuro mepmuiecKozo aHanu3a

=

Knaccudukanus TepMUyecKuX METO/I0B aHAJIN3A.

Tepmorpasumerpus. ATT. Ilpuanun metona.

3. Huddepennmanpapiii TepMudecknii ananu3. KpuBble HarpeBaHHs (OXJIaXICHUS).
Tepmomnapsr.

N

4. Wznoxwute kpatko npunimn metona JICK.

5. KomOuHMpoBaHHBIE TEPMUYECKHE METO bl aHATIH3A.

6. JepuBarorpad, CHHXPOHHBIH TEPMOAHAIN3ATOP: YCTPOHCTBO, MPUHIMIT PAOOTHI,
OCHOBHBIE BO3MOXHOCTH.

7. W300pa3ute 001muMii BUJ 1epUBATOrPaMMBbl, 00BSICHUTE CMBICI 3aBUCUMOCTEH.

8. HaszoBute oOmacTu MMPUMCHCHUA KOMGI/IHHpOBaHHHX TCPMHUYCCKUX MCTOIAOB
aHaJImM3a.
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3. Kpumepuu oyenxu:

\ Kpurepun \ Ounenka YpoBeHb

Ha Bompocsl naH mMONHBINA, TNPaBUIBHBIM OTBET, «3aUTEHOY» MTOBBIIICHHBIT
Marepual M3J0KEH B  ONPEACIICHHOM JIOTMYEeCKOM (TIpoIBMHYTHIN) YPOBEHB
MOCIIETOBATENIEHOCTH JIEMOHCTpPUPYETCS

MHOT'OCTOPOHHOCTh MOJIXO/IOB, yMEHHE

apryMEHTUpOBaTh  COOCTBEHHYIO  TOYKY  3pCHHS,
YCTAQHABIUBAaTh NPUUYMHHO-CIEICTBEHHBIE CBS3U MEXKIY
CTPOEHHEM, CBOMCTBAaMM M IPHUMEHEHHEM BEIIECTB, B
JIOTHYECKOM pacCy>KACHUH HET OIIUOOK.

JlaH TmonHBII W TpaBUIBLHBIA OTBET Ha OCHOBE «3a4TEHO» 0a30BEIil YpOBEHB
W3YYEHHBIX TEOPUM, MaTepHall U3JI0KEH B ONpPeaeIEHHON
JIOTUYECKOM MOCJIeTIOBATEIBHOCTH, npu 3TOM
JIOITYCKAIOTCSl HECYIIECTBEHHBIE OIIMOKM B OTBETaX Ha
TEOPETHYECKHE BOIPOCHL, KOTOpPBIE CTYACHT MOXKET
HCIIPaBUTH IO YKa3aHUIO MPEnojaBaTesl.

OTBeT MOJHBINA, HO MPHU 3TOM JIOIMYIIEHA CYIIECTBEHHAS «3a4TEHO» MIOPOTOBBIA YPOBEHb
omnOKa WJIM OTBET HEIOJHBIM, HECBSI3HBIHA, HeE
MIPOSIBIISIOTCS] YMEHUS IPUMEHATh TEOPETHIECKHE 3HAHUS
MpH  PEIICHUU TMPAKTUYCCKUX MpoOJeMm; 3HaHUE
mpeaMeTa ¢ 3aMeTHBIMH Tpo0ernaMu, HETOYHOCTSIMH, HO
TaKUMH, KOTOpPBIE HE CIyXKaT TMPEmsITCTBUEM I
JlanbHeNIIero o0y4eHusl.

OtBer  OOHapy>XHBaeT HE3HAHWE  OCHOBHOTO |  «HE 3aUTCHO» YpOBEHb
coJlepkaHus yaeOHOTo MaTepurana. He CchOpMUPOBAH

VYcreBaeMoCTh CTYIEHTOB B TEUYEHHE CEMECTpa KOHTPOJIHMPYETCS B MPOIECcce
BBITIOJIHEHHS W 3allMTHI JAOOPATOPHBIX pabOT, a TaKKe BO BpeMs pEIICHUs 3aj1ad U pazdopa
TEOPETHUECKOTr0 MaTepuajia BO BpeMsl 3aHATHM, TPOBEAEHUS OINpOca CTYJAEHTOB IO
BBIMIOJTHEHUIO JOMaIlHeTro 3ajaHusd. [lo pesynapTaram paboThl B CeMeCTpe CTYIEHT MOXKET
MOJIYYUTh 3a4e€T aBTOMATHYECKU. B cilydae HEBBINOJIHEHUS IOMAIIHUX 3aJaHui, Cci1adoro
YCBOGHUS TEOPETUUYECKOr0 MaTepuala, MPOMYCKOB 3aHATHM M HE3alUIICHHBIX K Hayaly
ceccuu JabopaTOpHBIX paboOT CTYCHT CIIAeT 3a4erT.

B Ounere k 3aueTy copep aTcsi BONPOCHI, CBSI3aHHBIE KaK C TEOpUed aHaTUTHYECKOM
XUMHHU, TaK ¥ C BBIMOJIHEHHBIMU JIA0OPATOPHBIMU pabOTaMH. 3a4eT CTABUTCS TPHU YCIOBUHU
BBITTOJIHEHUA He MeHee 60% Bcex 3agaHui.

OneHouHble CpeACTBA Il MHBAJIWJOB U JIMI C OIPAHUYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX WHIUBUAYAIBHBIX CUXO(DU3NUECKUX OCOOCHHOCTEH.

— NpU HEOOXOOUMOCTH HHBAIMJAM M JIMLIAM C OTPaHMYCHHBIMH BO3MOKHOCTSAMHU
3/10pOBbS MTPEIOCTABIISIETCS JOMOJIHUTEIBHOE BpeMsI JIJIsl IOJATOTOBKU OTBETA HA 3K3aMEHE;

— IIpY IPOBEJICHUHU NPOLIETYPHl OLIEHUBAHUS PE3YyIbTaTOB 00YUYE€HUS MHBAJIMIOB U JIMIL C
OTpaHUYEHHBIMH  BO3MOKHOCTSIMM  3[I0pOBBbSl  IPEAYCMATpUBAETCS  MCIOJIb30BaHHE
TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX UM B CBS3U C UX MHIUBUAYaJIbHBIMH OCOOCHHOCTSAMU;

— MpU HEOOXOAMMOCTH [UIsl OOYYaloIIMXCS C OTrPaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI U HMHBAJIUAOB MPOLEAYypa OLEHUBAHUSA DPE3YJIbTATOB OOYYEHHs MO JUCLUIUIMHE
MOJKET IPOBOIUTHCS B HECKOJIBKO 3TAIOB.

[Iponetypa oleHMBaHUS PE3yIbTaTOB 00YUYEHUs MHBAIUIOB U JIUI C OrPaHMYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbsl 10 JUCHUHUIUIMHE (MOJIYJIO) TNpPEeIyCMaTpPUBAECT IPEAOCTaBICHUE
uHpopManuu B (GopMax, aJaNTHPOBAHHBIX K OrPAaHUYEHUSIM HUX 3/0pOBbS U BOCHIPHUSATHS
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MieyaTHOU (popme yBeTMUEHHBIM LIPUPTOM,
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— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
o0yyJaromxcs.

5. IlepedyeHb OCHOBHOW W [ONOJHHMTEJBHOH Yy4eOHOH JMTepaTypbl, He00OX0AMMOM
JJISE OCBOEHM Sl JTUCUMIIIMHBI (MOXYJIst).
5.1 OcHoBHas JiuTEepaTypa:
1. OCHOBBI aHAJTMTUYECKON XMMUH: y4eOHHK JUisi CTyJeHToB By30B: B 2 T. T. 1, 2. /Tlox
pen. FO.A. 3onotoBa. M.: Akanemus, 2014.
2. OCHOBBI aHAIMTUYECKON XMMHWU: yU9eOHHK ISl CTyJAeHToB By30B: B 2 1. T. 1, 2. /Tlox
pen. FO.A. 3onotoBa. M.: Axanemus, 2010.
3. Kpuctnan I'. Aranutryeckas xumusi: B 2 1. T.1, 2/ mep. ¢ anrn. A. B. I'apmama u np. -
M.: BUHOM. Jlabopatopus 3Hanui, 2009.
4. ITounnok T.b., TemepmameB 3.A. AHamuTHuYecKass XUMHS: CHEKTPOCKOIMMYECKHE
METOJIBI aHaNM3a. Y4deOHoe mocobue. Kpacnomap, Kyol'y, 2013.
5. IMouunok T.b., Temepnaries 3.A. MonekyisipHas aOCOpPOIMOHHAS CIICKTPOCKOITHSL.
YuyebOHoe nmocooue. Kpacuomap, Kyol'Y, 2016.
6. Bbap6anat, FO.A. OCHOBBI aHAIMTUYECKON XUMUH: MPAKTUICCKOE PYKOBOJCTBO
[DnmexTponnsIi pecypce] : pykoBojactBo / FO.A. bapbanar, A.B. I'apmam, O.B. Monorapoga, E.A.
Ocunoga ; nox pea. 3onorosa FO.A., Hlexosnosoii T.H., Ockonka K.B.. — DnekTpoH. nan. —

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

5.2. lonotHUTEIbLHAS:

1. BacuneeB B.I1. AnamuTtrueckass XuMusi: COOPHHK BOIPOCOB, YIPAKHEHUN W 3a1a4: yaeOHOe 1mocodue
Jutst cryaenToB By3oB / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. OpnoBa - 4-¢ u3., crep. - M.: JIpoda,
2006.

2. OCHOBBI aHAJIMTUYECKOW XMMHUH: 33Ja4l M BOIPOCHI: yueOHOe MocoOHue Ui CTYyJCHTOB YH-TOB / MOJ
pen. 0. A. 3omotoBa. M.: Bricmias mkoma, 2004,

3. Orro M. CoBpeMeHHBIE METOIbI aHATTUTHYECKOH xuMun. B 2-x Tomax. M.: Texnocdepa, 2003.

4. Ananmutrdeckas XuMUsI 1 QU3UKO-XUMHUYECKHE METOJIbI aHAJM3a: YUeOHUK JIJIsl CTYZICHTOB BY30B. B 2 T.
T.1,2./ nox pen A.A.Nmenko. Mm.: Axagemus, 2010.

5. OcHOBBI aHAIUTHYECKON XUMHU. [IpakTHUecKoe pyKOBOACTBO: yueOHOE OCOOHE ISl CTYIEHTOB YH-TOB
U BbICII.y4eOH.3aBeqennit/ mox peatO.A.3omoroBa.-M.: Beiciias mkomna, 2001.

6. Anamutiaeckas xumus. [Ipobnemsr 1 moaxoner: B2 T./ T. 1,2 / nep. ¢ anrn. A. I'. bop3eHko u nip.; mox
pen. 0. A. 3omotosa; pex. P. Kensuep u np. - M.: Mup: ACT , 2004.

7. 3.A.Temepnames, T.I".L{roniko, O.b.Boponoga, B.B.IlepexoTuii. AHaTUTHICCKAS XUMHUS.
DNEKTPOXMMHUYECKUE METO/IbI aHAn3a. Y4eOHoe nocodbue. Kpacnomap, Kyol'yY. 2004.

8. T.B.Ilounnok, 3.A.Temepnanie. Ananurndeckas Xxumust. CIIEKTPOCKOITUYECKHE METO/IbI aHAJIN3A.
VYuebnoe nocobue. Kpacnogap, Kyol'y, 2013.

9.BacwibeB B. [1. AnanuTrueckast XuMusi: y4eOHHK JJ1s1 CTyIeHTOB By30B [B 2 kH.] / Ku. 1,2. / BacuibeB
B. II. M.: JIpoda , 2007.

10. Bepummnun, B.W. Ananutndeckas xumust [ DneKTpoHHbIH pecypc] : yueOnuk / B.M. Bepmmnun, WU.B.
Binacora, U.A. Hukudoposa. — Dnextpon. naH. — Cankr-IlerepOypr : Jlans, 2017. — 428 ¢. —
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Pexxum mocryma: https://e.lanbook.com/book/97670

5.3. Illepuoauyeckue u3IaHNs:

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

2. «3aBojckas nabopartopus. Jluarnoctuka matepuainoBy, Poccus, Mockga.
3. «AHaTUTHKa ¥ KOHTPOIbY», Poccust, EkarepunOypr.

4. «SpectrochimicaActa. Part B», uzgarensctso Elsevier

5. «AnalyticalChemistry», uznarensctBoACS

6. Meroguueckue yka3zaHusi JJs O0y4alIIMXCH IO OCBOEHHIO JHCHMIJIMHBI
(Mmomyuis)

[Io xypcy mpemycMOTpPEHO MpOBEIEHUE JIEKIIMOHHBIX 3aHATUH, Ha KOTOPBIX JaeTcs
OCHOBHOU CHCTEMATH3UPOBAHHBI MaTepUal U Pa3bsCHSIIOTCS HAWOOJIee CIOKHBIC ACTICKTHI
M3Yy4aeMbIX METOJIOB aHAJN3A.

BakHeiilniuM 3TanmoM Kypca siBJsSIeTCSl CAaMOCTOSITe/IbHAsI padoTa mo JUCHHIJIHHE,
B pPaMKaxX KOTOPOiH CTYIeHTbl OCYWIeCTBJISIOT MPOpPabOTKYy y4eOHOro (TEOpPEeTUYECKOTO)
MaTepuaia, MOATOTOBKY K TEKYIIEMY H IMPOMEKYTOYHOMY KOHTPOIIIO, a TaKXKE BBITIOJIHSIOT
WHAUBUAYaIIbHbIC 3a/1aHUs (HAIpUMep, TOTOBAT KOPOTKHE COOOIIEHUS U MPE3EHTAIUH ).

[Tepen pemenuem 3a1a4 HEOOXOJUMO BHUMATEIBHO U3YUUTh TCOPETHUSCKUIA MaTepHal,
npopaboTaTh KOHCIIEKT JIEKIUU, pa3o0paTh MpHUMEphl pelieHus 3aaad. Pemienue 3amau
PEKOMEHIyeTCSl HAaYMHATH C HamOoJiee MPOCTHIX, ONM3KUX K HWMEIONIUMCS B 3aJa4HHUKE
npumepam. He pexkoMmeHayeTcs HCHOJIb30BaTh TOTOBbIE KOHEYHBIE (OPMYIBI, KOTOpBIE
BBIBOJIATCS B IPUMEpaxX PEIICHUs 33aa4. 3alKuch B TETPAIU JODKHA COJIEPKATh (DOPMYIIBI M BCE
BBIUMCJICHHSI C yKa3aHHEM eIuHHI] u3MmepeHus. [Ipu BbIYHCIEHUSX HEOOX0IMMO oOpamiarh
BHMMaHHUE HA UX TOYHOCTH (MCMOJB30BaHUE HYXHOTO YKCJIa 3HAYaIUX MUQP) U COOII0IeHNE
MPAaBHII OKPYTIICHUSI.

IIpy mDOAroTOBKE KPATKOro AOKJIaAa ¢ KOMIBIOTEPHOIl  mpe3eHTAIHel
apryMEeHTHUPYETCS aKTyaJIbHOCTh TEMBI, BBISBIISIETCS MPAKTUYECKOE U TEOPETHUECKOE 3HAUCHHE
naHHoro wucciieoBanus. OCHOBHas dYacTh JIOKJIAQJa pACKpPhIBAaeT CoOJEpKaHWe TeMbl. B
3aKIIOYEHUM B KpaTKOM © CKaroil (¢opMe u3lararoTcsi TMONyYEHHBIE pe3yNbTaThl,
MPEJICTABIISIIOIIME COOOM OTBET Ha TUIABHBIM BONPOC HCCIICIOBAaHUSA. 3/1eCh K€ MOTYT
HaMe4JaThCs U JAaTbHEHIINe NePCIeKTUBBI PA3BUTHS TEMBI.

B  ocBOCHMHM  UCIMIUIMHBI HWHBAIMJAMH H  JUIAMH C  OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU3JIOPOBBSl OOJIBIIIOE 3HAYEHHE HMEeT WHIWBUIyajbHas ydeOHas pabora
(KOHCYNbTALMN) — JOTIOJIHUTEIBHOE PA3bsICHEHNE YyUEOHOI0 MaTepuraa.

NuauBuayanbHble KOHCYNBTAIMU MO TPEAMETY SIBISIOTCS BaXKHBIM  (PaKTOPOM,
CIOCOOCTBYIONTUMUHIHBUIYTN3AIMHA OOYICHHS M YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIyMpernoaaBareeM U OOydYalolUMCS WHBAIWIOM WJIM JIMIOM C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMU3IOPOBBSI.

7. IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«MHTEpHET», B TOM 4YHCJIE COBpPeMEHHbIe MNpPoecCHOHATbHBbIC 0a3bl JaHHBIX H
HH(POPMALMOHHBbIE CIPABOYHbIE CHCTEMbl, HEOOXOAMMbIe [JIsI OCBOECHUSI JAUCHHMIIMHBI
(Mmonmyais).

- UudopmanrionHas cnpaBo4Hasi cucTeMa HOpMaTUBHO-TEXHUYECKOM U TPaBOBOM
uH(popMalun

TexakcnepT (HalMOHaIbHBIE CTAaHAAPTHI, IPUPOJIOOXPAHHBIE HOPMATHBHBIE
JOKYMEHTBI) WWW.cntd.ru
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- [lounckoBas mnatdopma, oobeauHsIomas pedepaTuBHbIe 6a3bl TaHHBIX MyONIUKAUN B
HaAYYHBIX KypHaiax u nmatentos http://www.webofscience.com
- bubnuorpaduueckas u pedeparnBHas 6a3za JaHHBIX

https://www.scopus.com

- CnpaBouno-npaBoBas cucrema «Koncynsrant [Tnrocy (http://www.consultant.ru)
- baza nannbpix Hayunoii anexrponnsiii oudanoreku eLIBRARY.RUhttps://elibrary.ru/

- GdenepanbHas TocynapcTBeHHas nHpopManmonHas cuctema «HammonanbHas
3JIEKTPOHHAs OnbnroTeka» https://H30.pd

7. Illepevyenb HHGOPMANMOHHBIX TEXHOJIOIUH, HCIOJb3YEeMbIX NPU OCYIIECTBJIECHUH
00pa3oBaTe/ILHOIO MPOIecca MO JMCUUILIHHE (MOTYJII0)

7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHI

Hcnons30BaHue 2JEKTPOHHBIX IIPE3EHTALNUN IIPU IIPOBEIECHUH TPAKTUYECKUX 3aHATUH.

7.2 IlepevyeHb JHIEH3HOHHOTO M CBOOOTHO PACHPOCTPAHIEMOr0 MPOrpPaMMHOIO

o0ecreueHu.

IIpy mnoaroroBke KPaTKUX COOOIICHUMHCIIONB3YeTCS MPOrpaMMHOE OOECIICUCHHE
MicrosoftOffice (Word, Excel, PowerPoint).

7.3 IlepeyeHb  COBpPeMEHHBLIX  NPO(ecCHOHAIBHBIX 0a3  JaHHBIX M
HH(OPMALUOHHBIX CIIPABOYHBIX CUCTEM:

1. Dnexrponnas oubmuoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

8. MarepuanbHo-TexHH4YecKass 0a3a, HeoOXoauMMasi JJsi  OCYHIeCTBJIEHHS
00pa3oBaTe/ILHOIONpoLEcca M0 JUCHUILTHHE (MOAYJIIO0).

HanmenoBanue yueOHOM ayJUTOPHH, €€ OCHAIIIEHHOCTh

No Bun pabot 000pyI0BaHUEM M TEXHHUYESCKUMH CPEACTBAM O0yUCHHUS
1. JleKIMOHHBIC 3aHATHUS He npeaycmotpeHsl
2. CeMHHApCKHE 3aHATHUS He npenycmotpeHsr
3. JlaGopaTtopHbie 3aHsaTHS | YueOHas ayauTopus UIsl TIPOBENCHUS 3aHATUH J1abopaTOPHOTO

Tuna, aya. 415¢, 252c.

Y4eOHble 1a00paTOpUN YKOMILIEKTOBAHHBIC, CIICIIUATN3MPOBAHHON
MeOeNbo, BBITSDKHOM CHUCTEMON BEHTHIISLUH, MEJIOBBIMH JOCKaMH,
CpelCcTBaMU TOXapHOH 0€30MacHOCTH W OKa3aHWsi IEepBOH
MEIWIMHCKONH  moMomy,  JTabOpaTOpHBIM  O0OpPYAOBaHUEM:
criekrpodoromerp LEKI, cymmnbaeiii mkadp LOIP LF-60/350VS1,
O6ansa BomsgHas LOIP LB-161, pH-merper "Oxcmept-001", Bech
a"amutraeckue BJIP-200, Bech Texamueckue BJIKT-500, mauTku
anextpuueckue, pH-metp-150, pH-merp LEKI 3D, Amnepmerp M
2017, xongykromeTrp Oxcmept-002, xymonomerp Oxcrnept-006,
YCTaHOBKA JUISI aMIIEPOMETPHYECKOTO THUTPOBAHHS, XpOMAaTorpadsl
CHROM - 5xoMIutekT 00OpyAOBaHHS JJisi THTPOBAHUS, HAOOPHI
XMUMHUYECKOH MOCYIbl M peakTUBOB. JlJIsl M3ydeHHs MpUHIHIA paOOTHI
COBPEMEHHBIX  JIOPOTOCTOSIIIUX  AHAJNUTUYECKUX  NPUOOPOB
nperycMOTpeHbl  3Kkckypenu B jabopatopun YHIIK  «Ananuty,
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OCHAIIICHHBIE  COBPEMEHHBIMU
NCII-ciekTpoMeTpamu, CUHXPOHHBIM
peHTTeHO(DITyOPECIIEHTHRIMU CIICKTPOMETPAMU.

XPOMATO-MAacC-CIIEKTPOMETPAMH,
TEPMOAHAIN3aTOPOM,

Kypcosoe KypcoBsie paboThl HEe IPEAYCMOTPEHBI

IIPOEKTUPOBAHHUE

I'pynmossie Ayn.126¢, 234c

(MHIUBUAYANbHBIC) VYueOnble moMerieHus: GpakylbTeTa XUMUM U BBICOKHX TEXHOJIOTHH,
KOHCYJIbTallUH OCHaIIIeHHBIE MeOeTbI0, MEJIOBOM JJOCKOM.

Texymuit KOHTpOJb, | Ayn 234c, 126¢

MPOMEXKYTOYHAS VYuebHble nmoMemeHus (HaKyabTeTa XUMUH U BBICOKHX TE€XHOJIOTHI,
aTTecTalnus CcHaO)KeHHbIE MeOEIIbIO, MEJIOBOI JOCKOM.

CamocrosiTenpHas CamocrosTenpHast paboTa CTYAEHTOB OCYIIECTBIISETCS B YUTAIBHBIX
pabota 3amax OubOmmorexkn KyOI'Y, 3ame pedepaTuBHBIX IKypHAJOB,

BbrauciuTedbHOM TieHTpe KyOI'Y, WHTepHeTr-meHTpe, a Takxke
JIPYTHX ayAUTOpUAX (paKyIpbTeTa XWMHUU M BBICOKHX TEXHOJOTHH C
BO3MOKHOCTBIO TOAKIIOUEHUsT K ceTd « HTepHeT», mporpaMMmoi
SKpaHHOI'O YBCINYCHUA u A0CTYyIIOM B QJICKTPOHHYIO
MH(}OPMAITMOHHO-00pa30BaTEIHHYIO CPEly YHHBEPCHUTETA.
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