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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1. Heap aucuuniuHbl: ¢GopMHpoBaHHE 0a30BBIX 3HAHWW O BHJAAX U CIOCOOax
XUMHUYECKOTO aHajln3a, METOJax OIMpECNICHUs COCTaBa BEIIECTB, BHIPA0OTKA 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 HamnpasieHus 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,

- Guznueckas 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
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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

arONE

o N

10.
11.

12.

13.
14.

15.

Tema:

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.

[TpombIBaHME OCaJKOB. YpaBHEHHE NMPOMBIBHOM KMIKOCTU. TpeOoBaHMS K MPOMBIBHBIM
KUAKOCTSM.

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

Pacuet o6bema ocanuTens.

W3n0xuTe METOIUKY TPaBUMETPUUYECKOTO OmpezencHus jxene3a. HaszoBure dopmy
ocaxJieHHUs U (hOpMy BECOBYIO.

Hanummnre ypaBHeHUs peakuii.

Hanummre dopmyny Ui pacyera pesysbraTa I'PaBUMETPHUUECKOrO OINpPE/EICHUs Kee3a
yepe3 rpaBUMETPUUECKUI pakTop.

VYKaxxuTe CocTaB IPOMBIBHBIX JKMIKOCTEH I IPOMBIBaHMS KPHUCTALUIMYECKUX H
aMOp(HBIX OCAJIKOB.

Hanummre ¢popmyiny IpOMBIBHON )KUIKOCTU M OOBSICHUTE €€ IPUMEHEHHE Ha ITPaKTHKE.
[TokaxxuTe pacyeToM BO3MOXKHYIO MOTEPIO (HOPMBI OCaXIEHHS ( YKaKUTE 3TO BEIIECTBO) B
npoliecce NPOMbIBaHUS IPOU3BOJIBHBIM 00bEMOM JUCTUILIMPOBAHHOMN BOIBI.

OObsicHUTE OCHOBHBIE [TpaBMJIa B3BEIINBAHUS HA aHAIIUTUYECKUX BECAX.

4 cemecTp
4 cemecTp

JlaGopaTopunas padora Nel

IKempaKyuoHHo-cnekmpogomomempuueckoe  onpedenenue - Hemenpooykmos @

npupoonvix 600ax memooom UK-cnekmpockonuu

el NS

W3noxure MeToauKy onpezeneHus HeprenpoaykroB merorom NK-cnektpockonuu.

Jaiite onpeseneHne NOHATHIO «HEPTENPOTYKThI»

VYkaxure 00J1aCTh BOJIHOBBIX YHCEN, B KOTOPBIX NPOSIBIIAIOTCA Moj0ck! nornomeHus C-H rpymm.
Ha3oBute rpymnmsl atomoB, mins KoTopblx B MK-crekTpax HpOSIBISAIOTCS XapaKTEpUCTUYECKHE

II0JIOCHI TIOTJIOLIECHHUS.

5. OObsAcHUTE HEOOXOIMMOCTb IKCTparupoBaHus HePTENpoAyKTOB. [laiiTe ompeneneHrne MOHATUIO
«QKCTPaKLU» U YKAKUTE MPOLECCHI, MPOUCXOAALINE C SKCTPAaruPyEMbIM BELIECTBOM B IPOIIECCE
SKCTPaKIUH.

6. JlaiiTe ompeneneHre MOHATUIO «OOJACTh OTIEYATKOB MalbleB». Il KakuX IeJed MCIONb3YIT
HK-cniextp B 3T0i1 06sacTu.

7. OOwmwmit mpunmmn merona Mk-cmekrpockonuu. WK-cnexTpbl mornomieHus, ux rpaduyeckoe
MIpe/iCTaBJICHHE.

8. OCHOBHOI1 3aKOH MOTJIOIIEHUS 3JEKTPOMAarHUTHOTO M3Iy4eHus1. OCHOBHBIE PUYMHBI OTKJIIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa B metone K- criekTpockonuu.
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10.
11.
12.

13.
14.

15.

16.

17.

Ananutuueckuit curan B Metoge WK-cmektpockomuu. Meton 6a3oBoit nunuu. Ilepexon ot
AQHAJINTUYECKOTO CUTHAJIA K KOHIEHTPALUH.

Biaumoneiicteue MK-u3nydenus ¢ Mmonekynamu Beuiects. Yacrora konebaHusl.

Banentnsie u negopmannonssie konebanus. Konedanus, akrunele B UK-criekrpe.

Kakue ¢akTopsl BAHMSIOT Ha YacCTOTY M MHTEHCHBHOCTH MOJIOCHI IMOTJIOIIEHUS ONpPEAenEHHON
rpyIIbl AaTOMOB?

Cxema UK-cnektpomerpa. Mcrounuku UK-uznyuenus. Marepuainsl KroBeT.

CrnexkrpoMeTpel aucneprupyroniero Tumna. MoHoxpoMarusanus H3IydeHHs. OCHOBHBIC THIIBI
nerexropos MK-usiydenus.

HUK-Dypre-cnekrpometpsl. OTinuue OT NPUOOPOB JucHeprupyromero Tuna. IlpuHiumn
neTekTupoBanus curHana. OcHoBHble peumyiecTBa MK-Oypbe-criekTpoMeTpoB

CymHocth  KauecTBeHHOro aHaimsza B Meroae MK-cnekrpockonuu. MaeHTuUKaLMOHHBIE
napameTpsl. PacmmgpoBka cieKTpos.

Crnocobbl moaroroBkn mnpo06 k ananmu3zy B Mertoge MK-cmekrpockonun. OcobeHHOCTH
MCCIIEIOBAHMSI Ta3000pa3HBIX, KHUJIKUX U TBEPIBIX 00pa3IioB.

JlaGopaTopHnas padora Ne2

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

o ks

B2 oo~

0.

Onpedenenue maxcenozo memania MemooomM AmOMHO-AOCOPOUUOHHOU CHEKMPOCKONUU.
IKcKypcusa 6 1adopamopuro amomMHoll CReKMpPOCKOnuu

Cymnocts metona AAC.

[TpunnunuansHas cxema AAC-criekTpoMeTpa, KpaTkasi XapakTepUCTUKAa OCHOBHBIX OJIOKOB M MX
Ha3HAYCHUS.

IIpuHuun paboThl OCHOBHBIX HMCTOYHUKOB BO30YXJeHMA. TpeOoBaHUS K MCTOYHHKAM
BO30YKICHMUS.

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

[Inamennas aromu3zanus. [Inamena. OCHOBHBIE OrpaHUYEHHU S, BOSHUKAIOIINE NPU UCIIOJIb30BaHUU
IJIJAMEHHON aTOMU3ALINN.

OnexTpoTepMHUUecKas aToMu3alus. YCTpoiicTBo rpaduToBoi TpyOuaToil mneuu. Ilmardopma
JIbBOBa.

OcCHOBHBIE IPEUMYIIECTBA JIEKTPOTEPMUUECKON aTOMU3ALIUU IO CPAaBHEHUIO C IJIAMEHHOM.
MeToauKH «X0JIOAHOrO napa». TexHUKa ruApUIHBIX COeqUHEHUN. [[puMeHenne 3TuX METOMK.
Anamntrnyeckui curgai B Metoe AAC. BricoTa U miomaas muKa.

AHaTuTHYECKUE BO3MOKHOCTH METO0J1a aTOMHOM a0COpPOIIMOHHON CIIEKTPOCKOITHUH.

Boruncnenyne KOHIIEHTpaluid BEIIeCTB ¢ IPUMEHEHUEM MPUEMOB T'paJlyMpOBOYHOIO rpaduka,
CTaHJapTHOM 100aBKH, CTAHIAPTHBIX JOOABOK U JIp.

JlabopaTopnasi pabora Ne3

Tema: U3zyuenue npunyuna pabomvl amomHO20 IMUCCUOHHO20 CHEKMPOMEMPA ¢ UHOYKMUGHO

=

cea3anHoul naazmoil. Onpeoenenue cocmasa MOpPCKoil 600bl MeMOOOM AMOMHOU IMUCCUOHHOU
cnekmpockonuu. Ixkckypcus ¢ navopamopuiro UCII-amommnoi cnekmpockonuu

CyIHOCTh aTOMHOT'O SMUCCHOHHOT'O CIIEKTPAJIBHOTO aHAIM3a.

Cxema cnektpomerpa. Crektporpadsl u crekrpomeTpbl. OCHOBHBIE OJIOKM Npubopa W WX
Ha3Ha4YCHHUE.

OcHOBHbBIE aTOMU3ATOPBl U MCTOYHUKH B030yxkaeHus B Metone ADC. Ilporeccsl B HCTOUHHKAX
B030yxieHus. [Tpuniun pabotsl ncTouHNKOB Bo30Yx1eHus. [Tpenmymectsa UCII.
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YKaKuTe CrocoObl MPEACTAaBICHHUS 3MHUCCHOHHBIX CIEKTpoB. Ha3oBHTE Kpyr aHAIU3HPYEMBIX
3JIEMEHTOB IpH ucnoiab3oBanuu MCII.

IIpoucxoxaeHue JIMHENYATbIX aTOMHBIX CIIEKTPOB HCITYCKaHMS. VIHTEHCMBHOCTB CIIEKTPaIbHON
muHur. O0IIMiA XapakTep aTOMHOTO SMUCCUOHHOT'O CIIEKTPA.

KauectBennsiit 9CA. Pacmmdposka criekrpos. [Tocineqnue nuHum.

VpaBuenue Jlomakuna-llleiiGe. fBnenue camomornomnieHuss. @OakTopbl, BIUAIOIIME Ha
WHTEHCUBHOCTb CIICKTPAIbHON JIMHUHU.

OTHOCHUTENbHAs! UHTEHCUBHOCTD CIIEKTPAJIBHON JTUHUU. Y CIIOBHSI TOMOJIOTUYHOCTH CIIEKTPAIBHBIX
JINHUM.

AHanmutuyeckue curaaibsl B Meroge DCA, cBS3aHHBIE ¢ KOHIIGHTpaluen npu gororpadguieckoit u
(hOTOINEKTPUYECKON PETUCTPAIIMH CIIEKTPOB HCITyCKAHUSI.

JlaGopaTopHnas padora Ned

Tema: MH3yuenue npunyuna padomel IHEPZOOUCNEPCUOHHO20 U  BOJIHOOUCHEPCUOHHO20

Mo

LN

penmeenogiyopecyenmuvix CneKmpomempoa. Onpeoenenue KauecmeeHHo20 u
KOJIUYeCcmeeHH020 COCMAasa Memaiiuiecko2o Cniasa 0e3 paspyuieHus npoodvl. IKCKypcus 6
J1abopamopuio peHm2eH06CKol CNeKmpocKOnuu

Cxema PEHTTeHO(ITyOPECIIECHTHOTO aHam3aropa. Bonnoaucnepcuonnsie u
SHEPTOUCIIEPCUOHHBIEC CIEKTPOMETPHI, TPUHIUI UX PAOOTHI 1 OCHOBHOE OTJINYHE.

OCHOBHBIE THIIBI IETEKTOPOB PEHTICHOBCKOTO U3ITy4EHUSsl, MPUHIUI UX JEHCTBUS.

OcHoBHbIE c1IOCOOBI MOATOTOBKH MPOO 1Jis IPOBEACHUS aHanu3a MeTo oM PDA.

[TpuHIMnI neiicTBUS peHTreHOBCKOM TpyOku. [lepBuuHOe peHTreHOBCcKOe u3nyueHue. TopMo3Hoe
u3iydeHue. Bropuunoe QuryopeciieHTHOE U3IIyYeHHE.

B3auMopeiicTBue pEHTT€HOBCKOTO H3JIYYEHHSl C aTOMaMU DJIIEMEHTOB. PeHTreHoBcKoe
dbayopeciienTHOe u3MydeHHe W ero cmekTp. Cepum crnekTpanbHbIXx JuHUM. ['padudeckoe
MIPEJICTAaBJICHUE CHEKTPOB PEHTTEHOBCKOW (hIyopecleHInN.

CymHocTh peHTreHOITyOpeCIIeHTHOTO MeTo1a aHanu3a (PDA).

KauectBennslii ananus B metoje POA. 3akon Mo3znu.

KonnuectBennsiit ananu3 B Meroae POA. OcHoBHbIe criocoOb! iepexosa ot BenuuuHbl AC k C.
AHanmuTUYeCKHEe BO3MOXHOCTHU U mnpumeHenne wmeroga P®DA. Ilouemy wucnosb3oBaHue
PEHTI€HOBCKOTO M3JIYYCHHST HanboJIee 1e1eco00pa3Ho JIJIs TSKEIBIX JIEMEHTOB?

JlaGopaTopuas padora Ne5

Tema: Onpeoenenue ougpenunamuna 1IOMUHECYEHMHBIM MEMOOOM AHATU3A

1.

g w

Cxema w mnpuHOUN paboThl TpuOOpa IS HU3MEPEHUs HWHTECHCUBHOCTH JIIOMHHECIICHITUU.
OObscHUTE HA3HAYCHHE W TIPUHIIUIT ACWCTBUS OCHOBHBIX OJIOKOB IIpudopa.

SABnenue moMuHECHCHITMHU: (iyopecteHus u ¢GocdopecteHnns. MexaHu3M SHEPreTUUECKUX
M3MEHEHUH B TIpoIiecce BO3OYKIECHUS IFOMIUHECIICHIUH.

HazoBuTe 0CHOBHBIE 3aKOHOMEPHOCTH JIFOMHUHECIICHITHH.

CriekTpbl BO30YKISHUS TFOMUHECIIEHITUU U CTIEKTPBI TIOMUHECIICHITHH.

N3noxuTe X0 paOOTHI IPHU BHITIOJHEHUN ONpeieeHus qudeHnIaMuHa.
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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 MPHUHIUIT pacueTa KOHICHTPAI[MA aHAIUTA MPH BBHIIOJIHEHUH TaHHOW J1aOopaToOpHOM
paboThLI.

JlaGopaTopHas padora Ne6

Tema: Hacmpoiika pH-mwempa no oygepnvim pacmeopam u onpedenenue pH xonmponivhozo

10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.

pacmeopa

[TpuHIUT TOTEHIIMOMETPUIECKOTO MeTo/1a aHanu3a. pH-MeTpsl (HOHOMEpHI), IPUHIUIT PabOTHI
DNEKTPOIbl CPABHEHUS U U3MEPUTENBHBIE 3JIEKTPOIbl, UX Ha3HAYCHHE.

Mertamnmmueckue 3nextpoabl 1 pona. [IpuHuun neiictBus, TpeboBaHMs, TPUMEHEHHE.
Mertannnaeckue 31ekTpoabl 2 poaa. [IpuHiun neicTBus, ypaBHeHHsI, Ha3HAYCHHE.

N3noxuTe npuHIMN U 11e7b HacTpolku pH-meTpa 1o 6ydepHbIM pacTBOpam.

YCTpONCTBO CTEKIISIHHOTO 3J€KTpoja. MexaHW3M BO3HHMKHOBEHHs IIOTEHLMana. Y paBHEHUE,
onuchiBarouiee 3aBucuMmocth mnoteHuuana ot pH. Ocobennoctu pabotel. Ilowemy pH-
YYBCTBUTEIHHOMU SBISETCS TOJIBKO XOPOILIO BRIMOUEHHAs CTEKIsIHHAs MmeMOpaHna?

[ToTeHunan acuMMETPHH, BO3MOKHbBIE IPUYUHBI €70 BOSHUKHOBEHUSI.

Onummure ycTpoHCTBO XJIOPCEPEOPSHOTO M KAIOMEIBHOTO 3JIEKTPOJIOB.

Hanummre ypaBHEHHE peakiny, IPOTEKAIOMIEH Ha XJIOpcepeOpsTHOM (KaIOMETFHOM) 3JIEKTPOIe U
ypaBHeHue HepHcra, onuceiBaroliee NoTeHIMal 3TOr0 3JIEKTPOIa.

Penokc-3meKTpoabl, yeTpOHCTBO, MPUHIUI paOOTHI, HA3HAYCHHUE.

XUHTUIPOHHBIN JIEKTPOA, €ro YCTPONCTBO, IPUMEHEHHE. Y PaBHEHUE NIOJIypEaKLUH, IOTEHIUAIL.
VYKakuTe TUIl 1 HA3HAYEHUE IEKTPO/I0B, UCIOIb3YyEMbIX JUIsl u3MepeHus pH.

JlaGopaTopHas padora Ne/

Tema: Onpedenenue numpamog memooom npAmMoil NOMEHUYUOMEMPUU C HUMPAM -CETeKMUGHBIM

INEKMPOOOM

[IpyHIMI TOTEHIMOMETPUYECKOIO METOAA aHaln3a. JJIEKTPOXMMHUYECKas s4yeiika, Ha3HAUYECHUE
JIEKTPOJIOB.

OOmme cBeneHuss 00 MOHCENEKTHBHBIX AJIEKTPOAAX M HX MpUMeHeHHH. OCHOBHBIE THIIBI
MeMOpaH. Knaccudukanus 371eKTpoaoB.

HoHceneKTUBHBIE 3JEKTPOJbl C KHUJIKUMHU (IUIEHOYHBIMH) MeMOpaHamu. I[lpuHiumm paboTsl,
IIPUMEHEHHUE.

W3noxnure NpUHIUI MOTEHIHOMETPUYECKOTO OIPEAEIEHUSI HUTPAT-HOHOB B KOHTPOJIBHOM
pacTBope.

Hanumure gopMyssl Ans pacuera KOHLEHTPAIIMM HUTPAT-MOHOB Yepe3 IpalyupOBOYHBIN rpaduk,
METOJ, OTHOT'0 JTAJIOHA; METOJ CTAHJAPTHOU JOOABKH.

Ilokaxkute NpPUHLMII pacyeTa pPABHOBECHBIX KOHUEeHTpauuii u pH depe3 3Hauenne OJIC
raJbBaHUUYECKOTO JIEMEHTA.

[IpuBenure npuMepsl MHAMKATOPHBIX JIEKTPOAOB AJI NOTEHLUMOMETPUYECKOIO TUTPOBAHUS C
UCIOJIb30BAaHUEM: a)  KHUCJIIOTHO-OCHOBHBIX; 0)  OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX;  B)
OCaJUTENIBHBIX PEAKIIHI.

KosdduumeHT cenexkTUBHOCTH HMOHCENEKTHBHOIO d3JeKTpoja. DakTophl, BIMSIOINIME Ha
CEeNEKTUBHOCTH 3JeKTpoia. CriocoOs! ompeaeneHus K03 UIeHTa ceJIeKTUBHOCTH.

Hanummure ypaBHeHnMe HUKOIBCKOTrO M MOSCHUTE CMBICA BXOJAIIMX B HEro BeldnuuH. Pacuer
MOTPEIIHOCTEN N3MEPEHUS TOTEHIIMANIa U KOHIIEHTPAMi B IPUCYTCTBUM MEILIAIOLINX HOHOB.
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JlaGopaTopuasi padora Ne8

Tema: Onpe()eﬂenue JKcene3a Memooom ROMERUUOMEMPUUECKO2Z0 MUMPO6AHUA

el AN

~

[TpuHIHT METO/1a MOTEHIIMOMETPUIECKOTO TUTPOBAHUSI.

[Tpuniun meroaa ['pana.

KpuBbIe MOTEHITMOMETPHYECKOTO TUTPOBaHUsI. J|0CTOMHCTBA, TPUMEHEHHE METO1a.

[TonOGepute WHAMKATOPHBIE AJIEKTPOABI JI MOTEHLIMOMETPUYECKOTO TUTPOBAHUSA: aMMMaKa
pPacTBOPOM COJISTHOM KHCIIOTBI, THOCYIh()aT-HOHOB PACTBOPOM HOJla; HOHOB cepedpa pacTBOPOM
xmopuaa kanus; nonos meau (11) pactBopom DJITA.

W3noxkure NPUHIUI OMpENeCHHs JKele3a METOJOM TOTEHIIMOMETPHUYECKOTO THUTPOBAHUS.
Hanummre ypaBHeHue peakuuu TUTpoBaHusA. OOBACHUTE BUJ KPUBBIX MOTEHLIHOMETPUYECKOTO
TUTPOBAHUSI.

Pacyer koHUEHTpaLUii IO JaHHBIM MOTEHIIUOMETPUUYECKOTO TUTPOBAHUSI.

VYKaKUTE HCIIOTB3yeMbIe B pa00TE AJIEKTPOIbI, O0BICHUTE TPUHITUT UX JCHCTBHS.

CxemaTH4HO U300pa3UTe CXEMY UCIOIB3YEMOr0 B paboTe ralbBaHMUYECKOIO AJIEMEHTA.

JlabopaTopnasi pa6ora Ne9

Tema: Onpedeﬂenue COJIAAHOU KUC/IOM bl MEMO00OM KYJ1OHOMEMPUUECKO20 MUMPOBAHUA

B w

W3n0xuUTe NpUHIMI KYJIOHOMETpUYecKoro Meroaa ananusa. Chopmynupyiite 3akonsl dapazes.
Kynonomerpuueckom THUTpoBaHue, OpuHIMN Meroxaa. IIpsimoe u oOpaTHOe THUTpPOBAHUE.
Boruncnenue pe3ynbTatoB KyJOHOMETPUUECKOTO TUTPOBAHUS.

OCHOBHbBIE THUIIBI XUMUYECKHUX PEaKIil, HCIIOIb3yeMble B KyJOHOMETPUYECKOM TUTPOBAHUU.
Kakne mnpoOnembl,  XapakTepHbIE Ui KJIACCHYECKOM TUTPUMETPHUH, YCTPAHSIOTCS IIPH
UCIOJb30BAHUU  3JIEKTPOI€HEPUPOBAHHBIX TUTPAHTOB? YKaXKUTE NpEeUMyIIecTBa MeToJa
KYJIOHOMETPHUYECKOTO TUTPOBAHHUS.

C kaxkod LedbI0 TPOBOJAT NPEABAPUTENBHBIA 3JIEKTPOIM3 B METOJIE KYJIOHOMETPHUYECKOTO
TUTPOBAHUS?

W3noxute MNPUHLKN ONpPENEeNeHUsl COJEpXKaHUS KHUCIOTHI METOAOM KYJIOHOMETPHUYECKOTO
TuTpoBaHus. Hanumure popmyny Uit pacuera Macchl COJISTHOM KUCIIOTHI B TIPOOe.

[IpuBenure mpUMeEpbl KYJIOHOMETPHUECKOTO TUTPOBAHMS: a) BIIEKTPO-T€HEPHUPOBAHHBIMU
OKUCJIUTEISIMU; 0) 3JIEKTPOr€HEPUPOBAHHBIMU BOCCTAHOBUTENSIMH; B) C HCIIOJIb30BAaHUEM
peakMii OCaXJAEeHUS M KOMIUIEKCOOOpa30BaHMs; I') C HUCIOJb30BAHUEM pEaKIHi KHCIOTHO-
OCHOBHOTO B3aUMOJICHCTBUS. HanmuimmTe mosrypeakiiuy 3JIeKTPOreHepHUPOBAHUS 3TUX TUTPAHTOB.
W3noxuTe NpUHIMIT METO/a MPSAMON KYJIOHOMETPUHU. YKAKUTE CIIOCOOBI U3MEPEHUS KOJINYECTBa
JIEKTPHUYECTBA.

Xumuueckue KyjaoHoMmeTpbl. [IpuBenuTe mpumep rpaBUMETPUYECKOro KyJTOHOMeTpa (ra3oBoOro,
TUTPALIMOHHOTO).

JlaGopaTopnas paGora NelO

Tema: Onpeoenenue wienouu memooom KOHOYKHOMEMPUUECKO20 MUMPOBAHUS

1.

2.

H3noxure IIPUHIHUIT OIIPCACIICHUA COACPIKAaHUA  IICIIOYHN (I/IJ'II/I KI/ICJ'IOTLI) MCTOA0M
KOHAYKTOMETPHUICCKOI'O TUTPOBAHUA.
HazoBurte (baKTOpLI, BJIMAIOIKUC HA BCIUYHUHY YIlCHBHOﬁ QJICKTPOIIPOBOAHOCTHU pacTBOPA.
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3. Jlalite  ompeneneHUs ~ TOHATHUSAM  OSKBHBAJICHTHAS  DJIEKTPONPOBOJHOCTH;  yIENIbHAS
ANEKTPONPOBOJAHOCTD. YKAKUTE CBA3b Y/I€IbHOW U SKBUBAJICHTHON 3JIEKTPOIIPOBOTHOCTH.

4. OObsicCHUTE BIMSIHAE WOHHOM CHJIBI PACTBOPOB M TEMIIEpaTypbl Ha MOJBMKHOCTH MOHOB. Kakue
HMOHBI 00JIa/Ial0T CaMOW BBICOKOH MOABMXKHOCTHIO? [Touemy?

5. KpuBsle KoHIyKTOMETpHUYECKOro TUTpoBaHMs. @Dakropel, Biusomme Ha GOpMYy KpUBOI
TUTpOoBaHUA. TpeGoBaHuUsl, MPEeIbABISIEMbIEC K PEAKIIUSIM.

6. Kakoil BuI uMeeT KpHuBas KOHAYKTOMETPUYECKOrO THTPOBAHUS CMECH CHIBHOW M claboii
kucioTel? OT vero 3aBucHT ¢dopma Takor kKpuBoh? B kakux pactBopax: a)NHz + NaOH; 0)
NaOH + KOH; B) NaOH + NaCI moxHo nuddepeHunpoBaHHO ONPEAETUTh CoepKaHne 000MX
KOMITOHEHTOB KOHAYKTOMETpUYeckuM TutpoBanuem? Kakoil BUI MMEIOT KpHUBBIE THUTPOBAHHS
cmeceit?

JlabopaTopnasi paGora Nell
Tema: Onpeoenenue meou memooom amnepomempuiecKozo Mumpo8anus

1. M3noxwure NpUHLUI ONpPEeNeHUs] MEIU METOA0M aMIIepOMETPUYECKOro TUTpoBanus. Hanummre

YPaBHEHUsI pEaKIIMil.

OOBsicHUTE BU KPUBOW aMIIEPOMETPUUECKOTO TUTPOBAHMS.

Hanummre hopmyiy ans pacdera pe3yabTaToB TUTPOBAHHUSL.

VYKaxure 3JeKTPO/ibl, UCIOIb3yeMble B paboTe, U UX Ha3HAYECHHUE.

N3noxure nNpUHUMI METOLOB BoJbTammnepoMerpuu. llossipusanus 37€KTpOJOB — CYIIHOCTb,

OCHOBHble npuuuHbl. [loueMy B KadecTBe TOJSAPU3YEMBIX DJJIEKTPOJOB B  METOAE

BOJIbTAMIIEPOMETPHUH UCIIOJIb3YIOT AIEKTPO/IbI C MAJIEHbKOM MOBEPXHOCTHIO?

6. Hanummre ypaBHeHue MbKOBUYA U MTOSICHUTE CMBICI BXOJSIIMX B HETO BEJIMYMH.

7. HazoBuTe aHaNMUTUYECKUM CUTHAI B MeTojgax BA, mepednciure OCHOBHBIC CIIOCOOBI
OIpeIeICHUS KOHLIEHTPaIUU.

8. Awmmnepomerpuueckoe TuTpoBaHMe. KpuBble THTpoBaHWs. YeM ompeaensercs BUA KPHBOH
aMIepoMeTpudecKkoro Tutposanua? [Ipusenure npuMepsl..

9. Hasnauenue (OHOBOTO JIEKTPOIUTA B MeTO/1ax BA.

10. VxkaxuTe TOCTOMHCTBA METOJIa M IPEUMYILIECTBA METO[a aMIIEPOMETPUUYECKOTO TUTPOBAHUS.

agrwn

JlaGopaTopnas padora Nel2
Tema: Kauecmeennwlit ananusz cmecu aMuHOKUCI0mM MEMOOOM MOHKOCIOUHOU Xpomamozpaguu

Knaccugukarus xpomatorpaguueckux METOA0B aHAIHU3a.

OO6muit npuHIKI XpoMaTorpapuyeckux METOI0B aHAIU3A.

W3n0%uUTe NPUHIUIT METO0B IUNIOCKOCIONHON XpoMaTorpaguH.

N3noxuTe mpuHIUT HACHTH(PUKAIIMA AMUHOKHCIIOT B KOHTPOJIBHOM pacTBope metogoMm TCX.
HazoBure naentudukannonssii napametp B merone TCX.

VYkaxuTe NpUHIUI U3MEPEHUs BETUYHUHbI Rf , HA30BUTE MapamMeTphl, BIMSIOIINE HA ATY
BEJIMYHHY.

7. KommuectBeHHsii ananu3 B Metosie TCX. Mcnons3yeMble B TpaKkTUKE aHAIN3a aHATUTHYECKUE
CUTHAJIBI.

ogakrwbdpE

JlaGopaTopnas padora Nel3
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Tema: Onpedenenue IMmunayemama u IMAHONA 6 CHIOUHBIX 6004X MEMOOOM 2ad30801l
xXpomamozpagpuu

1. W3noxwure npuHUMI XpoMaTOrpapMuecKux METOI0B aHAIN3a.

2. M3o0pa3ute NpUHIUIHATBHYIO CXEMY T'a30BOT0 XpoMarorpada u Ha30BUTE €ro OCHOBHBIE OJIOKH
U X Ha3HauYCHHE.

3. HazoBute 0CHOBHBIE IETEKTOPHI B ra30Boi XpoMaTorpaduu. V3moxure NpuHIHIT paboThI
KaTrapoMeTpa, IJIaMEHHO-MOHM3ALMOHHOTO JIETEKTOPa; JAETEKTOpa 3JIEKTPOHHOIO 3aXBarta.

4. TlogsuXHBIC U HETIOJABWXKHBIE a3kl B METO/IE Ta30Boi xpomaTorpaduu. TpeOoBaHUS K HUM.
KakoBa poJib MOJISIpHOCTH HEMOJBUKHOM (pa3bl IpH pa3feIeHUH OpraHu4eCKUX BEeHecTB?

5. M3noxute OCHOBHBIE MMOJIOKEHHS KOHIETIIIUN TEOPETHUECKUX TAPEIOK U €€ OCHOBHBIC
HE/I0CTATKH.

6. Kunernueckas Teopust xpomarorpadun. Biausaue ckopoctu moToka Ha 3¢ ()eKTHBHOCTh
Xpomarorpaduyeckoil KOJOHKH.

7. Ha3zoBute mapameTpsl, HCIIOIb3YyEeMbIE Uil MIICHTH(HUKALINU BEIIECTB B METO/IE ra30BOM
xpomMarorpadumu.

8. MUznoxwute cymHOCTh MeTOMa MAeHTUHUKamu o KoBauy.

Ha3zoBuTte 0CHOBHBIE TapaMeTphbl, UCIONb3yeMble IS KOJMUYECTBEHHBIX U3MEPEHUI B

xpomarorpaduu. YKaXuTe OCHOBHBIE IPHUEMBI ITEPEX0/1a OT BETMUNHBI aHATUTUYECKOTO CHUTHAJIA

K KOHIIEHTPAlLlMU B METOJaX ra3oBoil xpomarorpaduu u BOXKX.

10. M3noxuTe MpUHLIMI yCTAHOBJICHUS KOJMYECTBEHHOTO COCTaBa CMECH STHIIAIETaTa W ATAHOJA B
BBINOJIHEHHON pabote. M31moXuTe MNPUHLUMI BBINOJHEHHBIX TIpaUUecKuX MOCTPOCHUH U
BBIYMCIICHUM.

©w

Jlaboparopnas padora Nel4

Tema: H3yuenue npunyuna Oeiicmeus Mmacc-CneKmpomempa u Xpomamomacc-cneKmpomempa.
IKcKypcusa 6 xpomamozpaguueckuil yeHmp IK01020-anarumuueckozo yenmpa Kyol'Y

=

W3n0%uUTe NPUHIMIT METOAA MacC-CIIEKTPOMETPUH.

[IpuHuunuaneHas cxema macc-criekrpomerpa. Ha3oBure ocHOBHbIE CTIOCOOBI HOHU3ALIMY.

3. [IpuHuUMDOBI pa3eneHus HOHOB ¢ pa3IMYHbIMU MaccaMu. [IpuHIMN neiicTBUS MarHUTHOTO,
KBaJIpYIOJIBHOT0, BPEMSIIPOJIETHOIO MACC-aHAIU3aTOPOB.

4. KauecTBeHHBIH aHaJIM3 U KOJIMYECTBEHHBIE U3MEPEHHSI B METO/Ie Macc-criekTpomerpun. Obmactu
MIPUMEHEHUS METO/1a.

5. UWznoxwute mpuHIun MeTo0B Xpomaro-Macc-cnekrpomerpun (I'’X-MC, XKXX-MC), HazoBuTte

MPEUMYIIECTBA U BO3MOKHOCTH KOMOMHUPOBAHHBIX METOJIOB.

no

JlaGopaTopnas padora Nel5

Tema: H3yuenue npunyuna padomvl CUHXPOHHO20 mepmMoOaHanuzamopa u oepueamozpaga.
Hccneoosanue ceoiicme meepoozo mamepuana Ha Oepugeamocpaghe. IKcKypcusa 6
1a00pamopuio mepmuiecko20 aHaIu3a

Knaccugukaius TepMHUYeCKIX METOI0B aHAJIM3a.

Tepmorpasumerpus. ATT . IIpuanun metona.

Huddepennunanbublii TepMudeckuii ananu3. Kpusele HarpeBanus (oxiaxkaeHus). TepMomnapsl.
N3noxwure xpatko npuniun metona JICK.

KomOuHupoBaHHbIE TEPMUYECKHE METO/IbI AaHAIN3A.

HepuBarorpad, CHHXPOHHBIM TepMOaHAINW3AaTOP: YCTPOWCTBO, MPUHLMUN pabOThl, OCHOBHbBIE
BO3MO>KHOCTH.

ok wbdpE
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7.

N306pa3ute ob1uit BUA 1eprUBaTOrpaMMBbl, OOBSICHUTE CMBICI 3aBHCUMOCTEH.
8. HazoBute o6acTy nmpuUMEHEHHs] KOMOMHUPOBAHHBIX TEPMHUECKIX METOJIOB aHAIIA3A.

JlaGopaTopHas padora Nel6

Tema: H3yqenue npuHyUna KUHemu4eCcKux Mmemoooe ananuiza. Pacuem Konuenmpaum? aHailuma
C UCNOJIb308AHUEM OAHHBIX HO Uusmeperuro ckopocmu xumuuecxuxpeakuuﬁ

SourwbhE

~

[TpuHIMIT KUHETUYECKUX METOJIOB aHAIIN3a, UX KJIACCU(PUKALIHS.
CKopocTh XMMHUYECKOH peakiiuu U (GaKTOpbl, BIUSIONINE HA CKOPOCTD.

[TonsiTue 0 Karanmu3aTopax.

[TonsiTre 06 MHIUKATOPHOM peaKuu U UHIUKATOPHOM BelecTBe. [Ipumepsr.
CyIHoCTh METOJIOB TAHTE€HCOB; (PUKCHPOBAHHOT'O BpeMEHH; (PUKCUPOBAHHON KOHIICHTPAIIH.

FpaﬂYHpOBO‘IHHe Fpa(bI/IKI/I B KHHCTHYCCKHX MCTOJAX aHaJiu3a,

KOHIOCHTpAlMXU aHAJIUTA.

CITIOCOOBI OIIPCACICHUA

(DepMeHTBI. Hx OIIPECACIICHUC, KJ'IaCCI/I(bI/IKaHI/IH, IIPUHIMUIT KaTAIUTHUYICCKOI'O HeﬁCTBHH.

Pacuer KOHIICHTpaIII/Iﬁ aHajiuTa C HCIIOJIb30BAHUEM JAaHHBIX

XUMHYECKUX PEAKIIUH.

3. Kpumepuu oyenxu:

o HU3MCPCHUIO CKOPOCTHU

‘ Kpurepun

Onenka

YpoBeHb

Ha Bompocel naH mNONHBIA, IPAaBUIBHBIA OTBET,
Marepuanl HU3JI0KEH B  ONPEIEICHHOW JIOTHYECKOU
MOCIIEA0BATENEHOCTH JEMOHCTPUPYETCS
MHOT'OCTOPOHHOCTh MOJIXO/IOB, yMeHHe
apryMEHTUpOBaTh  COOCTBEHHYIO  TOYKY  3pPCHHA,
YCTaHABIUBaTh MPUYMHHO-CIEACTBEHHBIE CBS3H MEXIY
CTpPOEHHEM, CBONCTBaMM M IPHUMEHEHHEM BEIIECTB, B
JIOTHYECKOM pacCy>KACHUH HET OIUOOK.

«3a4YTCHO»

MOBBILLICHHBIN
(TIpoBHHYTHIN) YPOBEHB

JaH mnonHBIA W OpaBWIBHBIA OTBET HA OCHOBE
M3yYCHHBIX TEOPHH, MaTepHall U3JI0KEH B ONpeAeIEHHON
JIOTMUYECKON [10CJIeJ0BATENbHOCTH, npu 3TOM
JIOITyCKAIOTCSl HECYLIECTBEHHbIE OIIMOKM B OTBETax Ha
TEOPETUYECKUE BOMPOCHl, KOTOpPHIE CTYIACHT MOXKET
MCIPAaBUTh MO YKA3aHUIO MPEINo/IaBaTels.

«3a4YTCHO»

0a30BEIil YpOBEHB

OTBeT MOJHBIN, HO MPH ATOM JOIyIIEHa CYIIECTBEHHAS
omnOKa WM OTBET HENOJHBINA, HECBS3HBIH, HE
NPOSIBIISIIOTCSL YMEHHS IPUMEHSTH TEOPETUUECKUE 3HAHUS
OpYd  pelIeHNH NPaKTHUYECKUX TMpo0IieMm; 3HaHUE
npeaMeTa ¢ 3aMETHBIMU NpoOenaMu, HETOYHOCTSAMH, HO
TaKUMH, KOTOpble HE CIy)XaT NpPENSITCTBUEM JUIS
JlabHENIIero o0y4eHusl.

«BadTCHO»

IIOPOr'OBBIA YPOBEHb

OtBer  OOHapyXHBaeT HE3HaHUE  OCHOBHOI'O

coJiepKaHusl yueOHOro MaTepHaa.

«HE 3a4YTCHO»

YPOBEHb
He CchOpPMUPOBAH

VYcneBaeMocTh CTYAEHTOB B TEYEHHE CEMECTpa KOHTPOJIMPYETCS B IIPOLECCE
BBIMIOJTHEHUS] M 3alIUTHI J1a00paTOPHBIX padoT, a TakKe BO BpeMs pelleHus 3a1ad u pasdbopa
TEOPETUYECKOI0 Marepuaja BO BpEeMs 3aHATHH, MPOBEAECHUA ONpoca CTYACHTOB 11O
BBIMIOJTHEHHUIO JOMalHero 3aaanus. [lo pesynabTaram paboThl B CeMeCTpe CTYIEHT MOXKET
MOJYYUTh 3a4eT aBTOMATHYECKH. B ciyuae HEBBINIOJHEHHS JOMAITHUX 3aJaHHid, claboro
YCBOEHHUS TEOPETHUUECKOI0 MaTepuaa, IpOMyCKOB 3aHATHI U HE3alIUILIEHHBIX JIa0OpaTOPHBIX
paboT cTyJeHT caaet 3a4eT. B mpolecce cauum 3adera CTYACHT 00s3aH MPOAEMOHCTPUPOBAThH
MOHMMAaHUE CYIIHOCTH BBIIIOJHEHHBIX B TEUEHUE CEMeCTpa JIabopaTOPHBIX padOT U MPHUHIIUIIOB
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METOJIOB aHAJIN3a, WCIONB30BAHHBIX TIPU BBIMIOJHEHUU J1abOpaTOpHON pPabOTHI; yMETh
HAIKCaTh YPaBHEHUS XUMHUECKUX Peakiui, GopMyIbl IJIsl pacdera pe3ysibTaTOB U3MEPEHUIA,
MPOJIEMOHCTPHUPOBATH TOHUMAaHWE MTPUHIIMITA PA0OTHI AHATTUTUIECKOTO MPUOOpa U Ha3HAYCHHE
€r0 OCHOBHBIX OJIOKOB.

OneHouyHBIC CpEACTBA JJS WHBAIMIOB W JIMIl C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX MICUXO(U3NICCKUX OCOOCHHOCTEH.

— TpH HEOOXOJWMOCTH WHBAIUAAM H JIUI[AM C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0POBBS ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA HA 3a4eTe;

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

— IpH HEOOXOIUMOCTH Ui OOYYAIOIIMXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbSI M WHBAIMJIIOB MPOICAypa OICHUBAHUS PE3YJbTATOB OOYYCHHS IO JAUCIUILIIMHE
MOYKET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouienypa olieHMBaHUS PE3yIbTATOB O0yUEHUS WHBAIHUIOB U JIUIl C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI TI0 JHMCIUIUIMHE (MOIYJIIO) MPEIyCMaTPUBACT MPEIOCTABICHUE
uHpopManuu B (opmax, aganTHPOBAHHBIX K OTPAHHYCHUSM WX 3J0POBbS U BOCHPHSITHS
uHpopMmanuu:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJ1st JIUI ¢ HApYIIEHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeUYeHb MOXKET OBITh KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

5. IlepevyeHb OCHOBHOW W [IONOJHHMTEJBHOH Y4eOHOI JIMTepaTypbl, He00OX0AMMOM
JJIs1 OCBOCHMS M CUUILTHHBI (MOXYJIfA).
5.1 OcHoBHasi 1UTEpaTypa:

1. OCHOBBI aHATUTHYECKON XUMHHU: YUeOHUK JJisi CTyAeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pex. FO.A. 3onoroBa. M.: Axkanemus, 2014.

2. OCHOBBI aHAJIMTUYECKON XMMHUU: yU4eOHHK ISl CTYJAeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pen. F0.A. 3onotoBa. M.: Axanemus, 2010.

3. Kpuctnan I'. Aranutnyeckas xumusi: B 2 1. T.1, 2/ mep. ¢ anrn. A. B. 'apmama u np. -
M.: BUHOM. Jlabopatopus 3Hanuii, 2009.

4. Ilounnok T.b., TemepmamesB 3.A. AHanuTHUYECKas XUMH: CHEKTPOCKONHUYECKHE
MeToAbl aHanu3a. YuebHoe nocodue. Kpacnonap, Kyol'y, 2013.

5. [Mouunok T.b., Temepuaries 3.A. MoJiekyisipHas aOCOpPOIMOHHAS CIICKTPOCKOITHSI.
VYuyebOHoe nocooue. Kpacuomap, Kyol'y, 2016.

6. Bapbanar, F0.A. OcHOBBI aHATUTUYECKON XMMUU: IPAKTUIECKOE PYKOBOZACTBO
[DnexTponnsiii pecypce] : pykoBojactBo / FO.A. bapbanar, A.B. I'apmam, O.B. Monorapoga, E.A.
Ocurnoga ; nox pea. 3oxotoa FO.A., llexosnosoit T.H., Ockonka K.B.. — DnexTpoH. nan. —
Mocksa: U3narensctBo "Jlaboparopust 3nanmii", 2017. — 465 c. — Pexxum mocryna:
https://e.lanbook.com/book/97410

5.2. Ilepuoanyeckue U3JaHUs:
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https://e.lanbook.com/book/97410

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

2. «3aBojckas nabopartopus. Jluarnoctuka matepuanoBy, Poccus, Mockga.
3. «AHaTUTHKA ¥ KOHTPOIbY», Poccus, EkarepunOypr.

4. Dnexrponnas oudmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YHCJe COBpeMeHHbIe NPOo(ecCHOHATbHbIE 0a3bl
JAHHBIX H MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI

Inekmponno-ouodnuomeynsvie cucmemut (I5C):
. OBC «FOPAMT» https://urait.ru/
. 9BC «YHUBEPCUTETCKAS BUBJIUOTEKA OHJAMH» http://www.biblioclub.ru/
. 9BC «BOOK.ru» https://www.book.ru
. 9BC «JIAHDb» https://e.lanbook.com

A wWwDN B

Ilpogheccuonanvnvie 6azvt Oannvlx
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Hayuynas 31exkTponnas 6uéauorexka (HIB) http://www.elibrary.ru/
Ipe3unenrckas 6mdanorexa um. b.H. Eaxbumna https://www.prlib.ru/
"Jlekropuym TB" http://www.lektorium.tv/
YuuBepcurerckas uigopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

o gk owbdE

Hm[)opmauuonubte CnpaeovdHble cucmemasl

1. Koncyaprant I[li1ioc - cripaBoyHas npaBoBasi cucTeMa (JIOCTYII IO JIOKAJIbHOM CeTH C
KOMITBIOTEPOB OMOIHOTEKH)

Pecypcol c60600n020 0ocmyna

1. HUudopmanuonnas cucrema "Ennnoe okHo 10cTyna k o0pa3oBaTe/ibHbIM pecypcam'
http://window.edu.ru/;
2. OoOpa3oBareabHblii mopraja "Yueda' http://www.ucheba.com/;

Cobdcmeennvie 31eKmponnsle 00pazosamenvHbvle U UHPOPMAUUOHHBLE PECYPChbl
Kyol'Y

1. Daexrtponnblii kaTtajgor Hayunoii 6udanorexn KyoI'y
http://megapro.kubsu.ru/MegaPro/Web
2.  DuaexTpoHHas OmdmoTexka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
Ilepeyenb JHIIEH3MOHHOT0O W CBOOOJHO PACIPOCTPAHSEMOr0 MPOrPAMMHOIO
olecreyeHus.
[Ipy mnoarotoBke  KpaTKUX COOOIIEHUHHUCIONIB3YETCSI IMPOTrpaMMHOE oOOecreueHne
MicrosoftOffice (Word, Excel, PowerPoint).

6. MeTonuyeckne yKa3aHWsi Uisi OOyYaWIIMXCS 1O OCBOEHHIO JTHCHHUIJIMHBI
(Momy.Jist)

[To kypcy mpemycMOTPEeHO TpPOBEICHHUE JCKIIMOHHBIX 3aHSATHH, HAa KOTOPBIX JAeTCs
OCHOBHOM CHCTEMAaTH3WPOBAHHBIN MaTepwal W Pa3bsCHIIOTCA HanOoJee CI0XHBIC acCIeKThI
U3y4aeMbIX METOJIOB aHATU3a.

BakHeil MM 3TanmoM Kypca siBJsieTCS CaMOCTONITEIbHAsI padoTa 1mo JHCHHUILIHHE,
B paMKax KOTOPOil CTYIEeHThbl OCYIIECTBJISIOT MPOPadOTKY y4eOHOro (TEOPETUYECKOTO)
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Marepuaia, IOATOTOBKY K TEKYIIEMY M IPOMEXKYTOYHOMY KOHTPOIIO, a TAKXKE BBIITOIHAIOT
WH/MBUyaJIbHBIE 3a7aHUs (HaIIpUMeEp, TOTOBST KOPOTKHE COOOLEHHS U MPE3ECHTALINN).

[epen pemeHreM 3aa4 HEOOXOAMMO BHUMATEIBHO H3YyYUTh TEOPETUUCCKUN MaTepHa,
npopaboTaTh KOHCHIEKT JEKIMH, pa3o0paTh HpUMepbl pelieHus 3azad. PemeHue 3amau
PCKOMCHAYCTCSA HAYMWHATHL C Hanbosee IIPOCTHIX, OMM3KUX K UMCIOIIMMCA B 3aJadHHUKE
npuMepaM. He pexoMeHIyeTcs HCHIONb30BaTh TI'OTOBBIE KOHEYHbIE (OPMYIbI, KOTOpbIE
BBIBOZSITCS B TIpUMEpax pelieHus 3aa4. 3alich B TETPAAX JOJDKHA COEPKaTh (POpMYIIBI U BCe
BBIUUCIICHUs] C YyKa3aHUEM eAMHUL] u3MepeHus. [Ipu BeUMCIEHMSIX HEOOXOOUMO 0OpalaTh
BHUMAaHHE HAa UX TOYHOCTbH (MCIIOJIb30BAaHHE HYKHOT'O YHMCIIAa 3HAYAIIUX U(P) U COOII0ICHHE
IPaBUJ OKPYTJICHHUS.

Ilpy moaroroBke KpaTKoro [AOKJIaJa ¢ KOMIBIOTEPHOH Ipe3eHTaluei
apryMEHTHPYEeTCsl aKTyaJIbHOCTh TEMBbI, BBISBISCTCS IPAKTUYECKOE U TEOPETUUYECKOE 3HAUCHHUE
JAHHOTO wuccienoBanus. OCHOBHAas 4acTb JOKJIAJa pPACKpPBIBAECT COJAEpKaHHE TeMbl. B
3aKJIIOYEHUHM B KpaTKod UM c©xaTod (opMe u3naraloTcs IOJyYeHHbIE pe3yJIbTaThl,
Ipe/ACTAaBIAIOIUE CcOO0M OTBET Ha IJIABHBIM BONPOC HCCIENOBAaHHSA. 3]€Chb K€ MOTYT
HameuaTbcs U JalbHENIINE ePCIEeKTUBbI PA3BUTHUS TEMBI.

B OCBOCHUH JUCITUITIIMHBI HWHBaJIMaMU u JmnamMun C OrpaHM4YC€HHBIMHA
BO3MOXKHOCTSIMM3/I0pPOBbsl  OOJIbIIOE 3HAUEHUE HMEEeT HHIMBUAYyallbHas yueOHas paboTa
(KOHCYJIBTALMH ) — IOTIOJIHUTENILHOE pa3bsCHEHHE Y4eOHOT0 MaTepHaia.

WuauBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (PAKTOPOM,
CHOC06CTBYIOIIII/IMI/IHI[I/IBI/II[yaJII/I?;aHI/II/I O6yT-IeHI/I$I 1 YCTaHOBJICHHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIyIpernojaBaTesieM M 00ydarolUMMCs HMHBAJIWAOM WM JIMIOM C OIpaHUYCHHBIMU
BO3MOXHOCTAMU3OOPOBbA.

7. IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«AHTepHeT», B TOM 4YHC/Ie COBpeMeHHble MpodeccHoHaNbHbIe 0a3bl JAaHHBIX H
HHPOPMAIMOHHbIE CHPABOYHbIE CHCTEMbl, HEOOXOAUMBIE JIsi OCBOEHUS] JTMCHUILIMHBI
(Mmonyais).

- UndopmanmonHas cnpaBoyHasi CHCTEMa HOPMAaTHUBHO-TEXHUYECKON M ITPABOBOM
uHpopmanuu

TexakcnepT (HalMOHATBHBIE CTAHAAPTHI, TPUPOIOOXPAHHBIE HOPMATHUBHBIC
JOKYMEHTBI) WwWw.cntd.ru

- [louckoBas mnatgopma, oobeuHsIOmas pedepaTuBHbIe 6a3bl TaHHBIX MyONIUKaLUi B
Hay4YHBIX XypHaJlax ¥ matenTos http://www.webofscience.com

- bubnuorpaduueckas u pedepaTuBHas 6a3a JaHHBIX

https://www.scopus.com

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

- baza nannbpix Hayunoit anexrponnsiii oudanoreku eLIBRARY.RUhttps://elibrary.ru/

- ®enepanbHas rocyaapcTBeHHas HHpOpMaIonHas cucrema «HannonansHas
ANEeKTpoHHAast OnbmmoTeka» https://H36.pd

7. llepeyenb HH(POPMALMOHHBIX TEXHOJIOTUH, HCIOJIb3YyeMbIX NPHU OCYIECTBJIEHUH
00pa3oBaTe/ILHOIO MPOLECCa MO JMCUHUILIHHE (MOTYJII0)

7.1 Ilepevyenb HHGPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHM
Hcnonp30BaHne JIEKTPOHHBIX NIPE3EHTALNM NP POBEACHNN IPAKTUYECKUX 3aHATHI.
7.2 TlepeyeHb JMIEH3HOHHOIO M CBOOOJAHO PACHPOCTPAHSIEMOI0 NMPOrpaAMMHOIO

o0ecnevyeHus.
[Ipu mnoaroroBke KpaTKUX COOOIICHHHHCIIONB3YeTCsS MPOrpaMMHOE OOecreueHue
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MicrosoftOffice (Word, Excel, PowerPoint).

7.3  Ilepedennb

COBPEMEHHBIX

npogecCHOHANBHBIX  0a3  JaHHBIX H

HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnextponnas 6ubdanoreynas cucrema eLIBRARY.RU http://www.elibrary.ru

8. MarepuajbHO-TeXHUYECKAS

0asza, HeoOXxoaumMasi JJsl  OCYHIECTBJIEHUS

00pa30BaTeILHOTONPOIECCA MO AUCHUTIHHE (MOTYJTIO).

Bug pabdot

HaunMeHoBaHue yueOHON ayTUTOPHUH, €€ OCHAIICHHOCTh
000pyIOBaHNEM W TEXHHYECKIMH CPEACTBAM O0yUeHHUS

.HCKI_II/IOHHI)IG 3aHATHA

He npenycMorpeHsl

CeMuHapCKue 3aHATHS

He npenycMoTpeHsl

JlaGopatopHbie 3aHATHS

YueOHass ayauTopusi A TPOBEACHUS 3aHATHH J1abopaTOpHOTO
Tumna, ayn. 415c, 252c.

Yyebuble 1a00paTOPUN YKOMILICKTOBaHHBIE, CIEHUATN3UPOBAHHON
MeOeNblo, BBITSHKHOM CUCTEMOW BEHTHIISIIUH, MEJIOBBIMH JOCKAMH,
CpelCcTBaMU TOXapHOH 0E30MacHOCTH W OKa3aHWs IepBOH
MEIUIIMHCKOMN TTOMOIIIH, m1abopaTOPHBIM 000pyIOBaHHEM:
cnekrpodoromerp LEKI, cymunbusiii mkap LOIP LF-60/350VS1,
O0ans BomsHas LOIP LB-161, pH-metper "Oxcmept-001", Bech
apamuTndeckue BJIP-200, Becrl Texamueckne BJIKT-500, manutkm
anekrpudeckue, pH-metp-150, pH-merp LEKI 3D, Ammepmerp M
2017, xougykromeTrp Oxcrept-002, xymonomerp Oxcnept-006,
YCTAHOBKA JUISI aMIIEPOMETPUYECKOTO THUTPOBAHMSA, Xpomarorpadsl
CHROM - 5xommekt o0opymoBaHUS Al TUTPOBAaHUS, HAOOPHI
XMMHUYECKOU MOCY bl M PEaKTUBOB. J{JIs1 M3ydeHHs PUHIHIA PaOOTHI
COBPEMEHHBIX  JIOPOTOCTOSIIUX  AHAJUTUYECKUX  MpUOOPOB
IpeaycMOTpeHbl 3KCKypcun B jaboparopun YHIIK «Anamuty,
OCHAIIIEHHBIE  COBPEMEHHBIMH  XPOMAaTO-MacC-CIIEKTPOMETPaMH,
NCTI-cnexTpomeTpamu, CHUHXPOHHBIM TEPMOAHAIU3ATOPOM,
PEHTIeHO(ITyOpECIIEHTHBIMU CIIEKTPOMETPaMH.

Kypcogoe
MIPOEKTUPOBAHNE

KypcoBsie paboThl HE IPEAYCMOTPEHBI

I'pynmossre
(MHAMBUIYaNBHEIE)
KOHCYJIbTAIHA

Ayn.126c, 234c
YyeOHble TOMENIEHNs (PaKyIbTeTa XUMHHA U BHICOKAX TEXHOJIOTHHA,
OCHAIIIEHHBIE MEeOEIIBI0, MEJIOBOM TOCKOM.

Texymunii KOHTPOJIb,
MIPOMEKYTOYHAs
aTTecTalus

CaMocrosTenbHas
pabota

Ayn 234c, 126¢
VYuebHble noMemeHus HaKkyabTeTa XUMUH U BBICOKHX TE€XHOJIOTHH,
CHa0)KeHHBIE MEOEIIbI0, MEJIOBOH JIOCKOM.

CamocrosTenpHast padoTa CTyI€HTOB OCYIIECTBIISICTCS B YMTAIBHBIX
3amax Oubmmorexkn KyOI'Y, 3ame pedepaTHBHBIX KypHaJOB,
BbranciuTedbHOM 1eHTpe KyOI'Y, WHTepHeT-neHTpe, a Takxke
JIPYTUX ayJAUTOpHsX (PaKyIbTeTa XUMHH U BBICOKUX TEXHOJIOTHH C
BO3MOXXHOCTBIO TOAKIIOUEHUsT K ceTd «VHTepHeT», mporpaMmoi
9KpPaHHOT'O  yBEJIMYEHHSs W  JOCTYIOM B  3JIEKTPOHHYIO
MH()OPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHTETA.
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