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1 Heau u 3axa4y U3yYeHHsT TUCIUIJIMHBI (MOXYJIs1).

1.1 eap ocroenust aucuumiaunbl. 51.B.J]IB.03.02 «CopOuus 1 5KCTpaKius B aHATUTHYCCKOU
xumum» B coorBerctBue ¢ OOIl manpaBnenms 04.03.01 Xwmusa — QopmupoBanne y Oymymwx
CIICIUATUCTOB CHCTEMHOTO TPEJACTABICHUS O TEOPETHUUECKUX, MPAKTUYCCKHX MOIXO0JaX K PEIICHUIO
3aJa4 KOHIICHTPUPOBAHUS, PA3/JCICHUS CIIOKHBIX MHOTOKOMIIOHCHTHBIX CMECCH, MPUMEHSICMBIX IS
oOecrievyeHnsl HAJC)KHOCTH U TMPABWIBHOCTH OOHAPYKEHUS U WACHTU(UKALUU BEUISCTB, HAIICAIINX
IIMPOKOE TPUMEHEHHE, KaK B TPOMBIIUICHHOCTH, TaK U B HAYYHO-HCCIICIOBATEIILCKHUX JIAOOPATOPHUSIX.

1.2 3apayu AMCUHUILIHHBI.
1. ChopmupoBath y OyIyIIuX CICIHUATMCTOB MPEICTABICHUI 00 YCIOBHSIX MOCTAHOBKU PKCIICPUMEHTA B
paMKax pelreHus MPaKTHICCKUX 33724 XUMUYECKOTO aHaJTN3a;
2. Pa3zButne y Oyaymux CHEIMATUCTOB MPAKTUYCCKUX HABBIKOB IMOCTPOCHUS CXEM HICHTU(DUKAIIWH,
pasjesieHus ¥ KOHIICHTPUPOBAHUS aHAJIUTOB B 3aBUCUMOCTH OT IPUPOIBI 00pa3IioB.

1.3 MecT0 AucuUMILIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/ibHON IPOrPaMMBbl.
I[I/ICHI/IHHI/IHa ((MGTOIH)I pasaciicHud W KOHICHTPUPOBAHHMA B XHUMHH» OTHOCHUTCA K
BapuatnBHOIUacT bioka 1 "/Iuctmrmmuas! (Moxynn)" yaeOHOTO TUIaHa.

1.4 TlepeyeHb TNJIAHUPYEMBIX Ppe3yJbTATOB OOy4YeHHs] MO JHCHHUILIUHE (MOAYJIIO),
COOTHECEHHBIX ¢ MJIAHUPYEMBIMH Pe3yJIbTaTAMH OCBOEHHsI 00pa30BaTe/IbHON MPOrPaMMBbI.

N3ydenne nanHON yueOHOW AMCIUILIMHBI HAPABIECHO HA (POPMUPOBAHUE Y 00YJAFOIINXCS
obmenpodeccruonanbHbIx/mpodeccuonanbubix komnerenuui (OIIK/TIK)

KOI{ N HAMMCHOBAHUC MHUKATOpA PeByJH)TaTI)I O6y‘~I€HI/I$I IO JUCHHUIIJIINHE

JOCTHIXKCHUS KOMIICTCHIITUN

[IK-1. CnocoOeH oCylIEecCTBIATh CTaHAAPTHBIE OINEpallMd IO MPEIaraéMbIM METOIMKaM,
HaIIPaBJICHHBIE HA NIOJYyYEHUE U UCCIIEI0BAaHUE PA3JINYHbBIX COCIMHEHUN U MaTepHalIOB

NIIK-1.1. OcymiecTBiuseT CTaHIapTHBIE | 3HAET  OCHOBHBIE  NPUHLMIIBI U o0nactu
oreparun 1o npeaaracMpiM | MCIIOJIBL30BAHUA ~ METOJOB  pasieleHus U
METO/IHKaM, HATPABICHHBIC Ha | KOHIEHTPUPOBAHUS BEIIECTB. a TaKXKe IpaBuia
TONyYeHNE U HCCIENOBAHIE XuMUuecKux | TEXHUKH 6e30macHOCTH 0a30Bble M CIELHalIbHbIE
SKCIIEPUMEHTAJIbHBIE METOAbl  Pa3AeieHus u
KOHLEHTPUPOBAHHUS

COCIMHEHUM pa3IMyHOM IPUPOABl U
MaTepuaaoB Ha UX OCHOBE

yMeeT  coOmogaTh  yCIOBUSL  NPOBEIEHHS
OKCIIEPUMEHTA, BECTH HAOMIONCHHS 32 XOAOM
IMPOBCACHUA OKCIICPUMCHTA, aHAJIM3UpPOBATh
IMOJIYUYCHHBIC PE3YJIbTAThl U ACJIATh BBIBOJBI W3
Ha0JII0/IeHNH; BECTH JJaOOpaTOpHbIE 3aITUCH

BJIAJICET pueMaMu pazzeneHus u
KOHIICHTPUPOBAHUSI PA3IUMYHBIX BEIIECTB, YMETh
MOJTK30BAaTbC ~ HEOOXOIMMBIM  JUIsl  3TOTO
000py/IOBaHUEM M XUMUYECKOU MOCYI0U

[IK - 5 Cnoocoben NOPpUMCHATE OCHOBHBIC 3aKOHBI W 3aKOHOMCPHOCTH PA3BUTHUA
AHAJTUTHUYICCKON XUMUH IIpU aHAJIU3€ IMMOJTYYCHHBIX PE3YJIbTAaTOB




Kon n HanmMeHoBaHue HHIUKATOPA Pe3ynbrarhl 00ydeHus 0 JUCITUTIIINHE

JOCTHIXXCHHA KOMIICTCHIIMHN

NIIK-5.1. MUcnonb3yeT 3HaHHUS OCHOBHBIX | 3HA€T OCHOBHBIC TIOHSATHS, TEPMHHBI, CIOCOOBI

3aKOHOB M 3aKOHOMEPHOCTEH pa3BUTHUs | KOHUCHTPUPOBAHUSA Hu pa3aciIicHus, ux
AHAINTUYECKON XVMUU KOJIMYCCTBCHHBIC XaPAKTCPUCTUKHU

yMeTb  OOOCHOBBIBATH  MpEUMYIIeCTBA U
BO3MOYXHOCTH MeTo A paznenenus u
KOHILEHTPUPOBAHUS KaK Ha dTale IUIaHUPOBaHUS
JKCIIEPUMEHTa, TaK M MpH MPOrHO3UPOBAHUU
MOBE/ICHUS PEAIbHBIX CHCTEM.

TEOPETUYECKUMU U NMPAKTUYECKUMHU 3HAHUSMHU 110
peanu3alyy pas3IMYHBIX METOHNOB DPA3LCIICHUS U
KOHILICHTPUPOBaHUSA

2. CTpyKkTypa M cojep:KaHUe THCHHUILTUHDI.

2.1 Pacnipeaesienne TPy10éMKOCTH AUCHUILIMHBI 10 BUAaM padoT.

Obmast Tpym0EMKOCTh TUCHUILTHHBI cocTaBiser 3 3ad.en. (108 wacoB), ux pacmpeneneHue Mo
BHJaM paboT MpeacTaBiIeHo B Tabnuie(dia cmyoenmos ODO).

Buj yuebHoii paboTh Bcero CemecTpbl
4acoB (dackn)
8 |

KonrakTHas pa6oTa, B TOM 4ncJje: 62,2 62,2
AyauTopHble 3aHATHS (BCero): 60 60
3aHATHS JIEKIIMOHHOT'O THIA 20 20 - - -
JlaboparopHsie 3aHATHS 40 40 - - -
3aHATHS CEMUHAPCKOTO TUIMA (CEMUHAPBI, MPAKTUICSCKUE
3aHATHUS) i i i i
WHnas koHTaKTHasi padora: 2,2 2,2
Kontpons camocrositensHoi padotsl (KCP) 2 2
ITpomexyTtounas arrectanus (MKP) 0,2 0,2
CamocTosiTeibHasi pa0oTa, B TOM YHCJI€: 45,8 45,8
Kypcosas paboma - - - - -
Ilpopabomxa yuebHo20 (meopemuueckozo) mamepuaid 20 20 - - -
Buinonnenue unousudyanvuwix 3a0anutl (n0020moeKa 15 15 ) i )
coobuenuil, npezenmayuil)
Peghepam - - - - -
IloaroroBka K TEKyleMy KOHTPOJIIO 10,8 10,8 - - -
Oo0mas TpyI0eMKOCTh qac. 108 108 - - -

B TOM 4YHCJIe KOHTAKTHAsA 62,2 62.2

padora

3a4. ej 3 3

2.2 CTpyKTypa AMCUMIJIHHBI:
Pacnpenenenue BuaoB yueOHOH pabOThI U UX TPYAOEMKOCTH IO pazesiaM JUCUUIUTUHEL.
Paznens! aucnuniuHel, n3ydaeMsle B 8 ceMectpe (ounas ¢popma)



AvynutopHas Breay
Ne HaumenoBanue pa3zjenoB YIUITOp TOpHAas
pabora
paborta
JI 113 JIP CPC
1 2 4 5 6 7
1 OCHOBHBIE TIOHATHS METOAOB pa3eIcHUSI U 4 - 4 4
" |KOHIIEHTPUPOBAHUS
2 DKCTpakIusa KaKk METOJ pa3e/ieHus U KOoHlleHTpupoBanust | 10 - 30 15
3. CopOuroHHBIE METOIBI KOHLIEHTPHUPOBAHUS 4 - 4 15
4. ®dusnueckre U THOPUIHBIC METOIBI Pa3aCICHUS 2 - 2 11,8
Hmozo no oucyunnune: 20 - 40 45,8

[Mpumeuanwue: JI — nexuuu, [13 — npakrudyeckue 3ansatus / cemunapsl, JIP — maboparopusie 3austus, CPC
— CaMOCTOSATeNbHAS PaboTa CTyJAeHTa

2.3 Conep:xkaHue pa3aesoB TUCHUILIHHBI:
2.3.1 3aHATHSA JIEKIUOHHOT0 THIIA.

HaumeHoBaHue pa3zaena

Copaepxkanue pasaena

DopMa TEKyLIETO
KOHTpOJIA

2

3

4

OcHOBHBIEC OHSATHS
METOJIOB pa3JICICHUS U
KOHIIEHTPUPOBAHUSI.
DKCTpaKLus KaK METOJ
pasnencHus u
KOHIIEHTPUPOBAHUSI.

OOmass  xapakTepuCTHKa METOIOB pasfelNeHus U
KOHLIEHTpupoBaHus. OCHOBHBIC MOHATHS: DPa3lesICHHE,
KOHIIGHTpUpOBaHue (OTHOCHTEIBHOE M  aOCOINOTHOE),
BblenieHue. Kiaccudukanus MeTomoB pasleneHus u
KOHIIGHTPUPOBAHHUS M0 YMCTY KOHTAKTUPYIOIHX (a3, 1mo
arperaTHOMy  COCTOSIHUIO ~ KOHTakTHpYHOmmHx  (as.
KonnuectBennsie XapaKTePUCTUKU IPOLIECCOB
pasmeneHuss W KOHLEHTPUPOBAHUS: KO3 UIMEHT
pacmpeneneHus, CTENeHb H3BJICYCHUs, KOA(PPHULIUEHT
KOHIIEHTPUPOBaHUA 1 KO3 PUIIMEHT pa3aeneHus.

OCHOBHBIE  OTpENENeHUs: DKCTPaKIHsA, OKCTPAreHT,
IKCTPAKT, PEIKCTPAKIHUS, PEIKCTPAreHT, pPEIKCTPAKT.
OcCHOBHbIE 3aKOHBI U KOJHMYECTBEHHBIE XapaKTEPHUCTHUKU
AKCTPAKITUH. Pacyer  kommdecTBa  3KCTpakIW,
HEOOXOJIMMBIX UIS TOJTHOTO W3BJIEYEHUs KOMIIOHEHTa B
oprannueckyto ¢a3zy. Koncranra skcrpakuuu. Tumbl
IKCTPATUPYIOMINXCS COCTUHEHUN (KiaccuUKaIus TI0
10.A. 3o50TOBY). BinsiHue KHCIOTHOCTH BOIHOM (ha3bl,
KOHLEHTPAlMN peareHTa, KOHCTaHThl PaclpeleeHus U
KOHCTaHTHl ~ JWCCOLMAIMM  pPEareHra, KOHCTaHTHI
YCTOMYMBOCTH M KOHCTAHTBI PacHpeIeNIeHUs] KOMIUIEKCa,
KOHKYPHUPYIOIIIUX peakiii B BOAHON ase, COJei-
JNEKTPOJINTOB, KOHIIEHTPAIIMH JJIEMEHTa, TEMITEPATYypPHI,
pactBoputenss Ha skcrpaknuo BKC. Xapakrepuctuka
OCHOBHBIX 3KCTPAKIIMOHHBIX PEareHTOB

KountponbHas
pabora,
JlabopatopHnas
paborta

CopOnrOHHEBIE METOTBI
KOHIIEHTPUPOBAHUS

Oco0eHHOCTH COpOIMH KaK METO/la KOHIIEHTPUPOBAHUSI.
XapakTepucTuka CcopOeHTOB, TpeOOBaHMS K HHUM.
KoHuentpupoBanue B cTaTHYECKOM M JHHAMHYECKOM

Jlaboparopnas
pabora




pexume. Heoprannueckue COpPOCHTHI: OKCHJIBI,
THAPOKCHIBI MeTauioB. OCOOCHHOCTH MPaKTHYECKOIO
HCIIOJIL30BAHUS.

CuHTeTHYeCKUE WOHUTHL. lIpUMepsl HCIONIE30BaHUS
KOMIUIEKCO00pa3yromux COpOEHTOB ISl BBIJEICHUS W
KOHIICHTPUPOBAaHUSI HEOPTaHWYECKHX W OPraHUYECKUX
coeauHeHui. [ToayveHue MoIMMepOB ¢ MOJIEKYISIPHBIMU
OTIICYaTKAMH. Bymaxnas xpomarorpadus-

BO3MOXHOCTH , IPUMCHCHHC.

2.3.2 3aHATHS CeMMHAPCKOI0 THIA
3aHATHA CEMUHAPCKOTO THUIIA — HE IIPEAYCMOTPEHBI
2.3.3 JIabopaTopHble 3aHATHS.

dopMa TEKyLIETO
No HammenoBanue mabopaTopHBIX paboT p yu
KOHTPOJIS
1. DKCTpaKIMOHHO-(POTOMETpHUYECKOE OTpeielieHNe aHHOHOAKTUBHBIX BEIIECTB Otuer o
(ITAB) B mouBe nabopaTtopHOH
pabote
2. | DKCTpaKIHOHHO-(DOTOMETPUIECKOTO ONPEaeIICHUE ITHHKA ¢ | -(2-upuauiaso)-2- Otuer o
Ha(pTOIOM nabopaTopHOM
pabote
3. DKCTpaKIIMOHHO-(POTOMETPHUECKOE OTpeielieHNe aHHOHOAKTUBHBIX BEIECTB Otuer o
(ITAB) B BozE nabopaTopHOM
pabote
4. KonnenTpupoBanie MUKpPOKOIUYECTB HHUKEINS W3 MPHPOJHBIX BOJ Ha Otuer o
HOHUTE METOZIOM TOHYIIUX YaCTHUI[ C TOCICIYIOIIUM (POTOMETPUUCCKUM nabopatopHoi
ONPEJETICHUEM HUKENS C JUMETUITIIMOKCUMOM pabote
5. KoHieHTprpoBanre MUKPOKOIHMYECTB KeJIe3a U3 MPUPOTHBIX BOJT Ortyet mo
COOCOMNKIEHMEM C KapOOHATOM KaJIbLIMs U MOCIIEAYIOIMM KOJIOPMMETPUYECKAM | J1a00paTOpHOii
OIpeIeJICHUEM Kelie3a C CYJIb()OCATUITUIOBOM KHCIOTOM pabore

2.3.4 IllpumepHasi TEeMAaTHKA KYPCOBBIX padoT (MP0eKTOB)

KypcoBbie paboTs! (IpoeKThl) — HE TPEAYCMOTPEHEI

2.4 IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecrmedeHUsl I CAMOCTOSATEJbHOH pPadoThI
00y4arouuxcs Mo AMCUUIIUHE (MOTYJII0)

[lepedens yueOHO-METOAMYECKOTO 00eCIeYeHHS AUCLHUIIMHBI IO
Ne Bun CPC BBITTOJIHEHHUIO CAMOCTOSITEIIBHOM padoThI

1 2 3

1 |[IpopaboTka yueOHOTO [lepeueHbr OCHOBHOW W IIOTIOMHHUTEIBHONH Y4EeOHOW JINTEPATYpHI,
(TeopeTHyecKoro) HEOOXOIUMOM Il OCBOCHUS TUCIUTUINHBI
MaTepuana

2 |BeimonHeHue [lepeyeHb OCHOBHOW W JONOJHUTENHLHOH y4eOHOW IUTEpaTypHl,
WMHIMBUAYaJbHBIX 33JaHUI |[HE00XOIUMOH I OCBOCHUS TUCIUILUINHBI




Y4eOHO-METOMNYECKAE MaTEPHANbl I CAMOCTOSITCIIBHOW pPabOTBI OOYJAIOIMXCS W3 YHCIA
WHBAJIUIOB W JIUIl C OTPAaHWMYEHHBIMH BO3MOXXHOCTSMH 310poBbs (OB3) mpemocrasisiores B Gopmax,
aJlaNTUPOBAHHBIX K OTPAHUYCHUSAM UX 3JJ0POBbS U BOCIPUATHS HH(DOPMAITUU:

Jyis nuin ¢ HapymICHUSIME 3pEHUS:

— B IIe4aTHOHN (opMe YBEITHMUEHHBIM MPHPTOM,

J1Jist U1 ¢ HapYUICHUSIMH CITyXa:

— B IIeYaTHOH (opme,

— B (hopMe 37IeKTPOHHOTO TOKYMEHTA.

J1ist U1 ¢ HapYUICHUSIMH OTIOPHO-JIBUTATEIILHOTO armapara;

— B IIeYaTHOH (opme,

— B )opMe 3ICKTPOHHOTO JIOKYMEHTA,

3. O6pa3oBaTeabHbIe TEXHOJIOTHH

Bun sanatna Hcnonb3yemble HHTEPaKTUBHBIE 00pa30BaTEIIbHBIE

Cemectp
(-H: JIP ) TCXHOJIOTHH

8 Jlexus JTUCKYCCHS

JlaGoparopHbie pabOTHI perieHue npoOIeMHBIX CUTYAIUI B COCTaBEe
MaJTBIX TPYII , 00CYXKIEHHE PE3YIbTATOB
HCCIeIOBaHUI

Jlekuyu TpencTaBISIIOT CcOOOH  cHcTeMaTHdecKue OO030phl OCHOBHBIX 3aKOHOB HAyKH O
OpPraHUYECKUX peareHTax, IPUMEHSIEMBIX B aHAJTUTUIECKON XHUMUH.

Ha nabGopatopHbeix paboTax BBIONHSIETCS JA0OpAaTOpHBIA TPAKTHKYM II0 TeMaM Kypca,
MOJEIIUPYIOTCS OCHOBHBIE NPOLECCHl U H3Y4YalOTCd B XOAE SKCIEPUMEHTa 3aKOHOMEPHOCTH HX
nporekanus. OHUM TpoBoAsTCs B Ja0opaTopusiX, OCHAIIEHHBIX BCEM HEOOXOAMMBIM (IIOCYIOH,
peaKTHBaMH H CIIEIHaIbHBIM 000pynoBaHueM). JlabopaTopHbie pabOTHI MPEAMOJIATalOT UCIIOJIL30BAHHE
MHOXKECTBA B3aWMOCBSI3aHHBIX M B3aUMHO-JOMOJHSIIONMX METOJIOB, HAMpaBIECHHBIX Ha IIHPOKOE
B3aUMOJICHCTBUE CTYJCHTOB HE TOJBKO C MpernojaBareneM, HO U JIpyr ¢ APYyroM M Ha JOMHHUPOBAHUE
AKTUBHOCTH CTYAEHTOB B mpouecce oOydeHus. Yactb nabopaTopHbIX paboT mpoBOAUTCS B (opme
o0cyXIeHHs TPOOIIeMBI , PaOOTHI B MaJIBIX IPYyTIIaXx.

JMcKyccust CTpOUTCSI HA OCHOBE IMAJIOTHYECKOro OOIIEHHs yYaCTHUKOB B IIpoLiecce 00CyKIeHUs
U pa3pelieHus TEOPETHYECKUX M MPaKTHYecKuX mnpodiem. CTyaeHTaM IpeliaraeTcs CpPaBHUTh M
MPOaHaIM3UPOBATH BAPHAHTHI MPOBEACHUS SKCIIEPUMEHTa, BBICKA3aTh CBOE MHEHHUE, 33]1aTh BOIIPOCHI.

Onpoc CTyIEHTOB TMPOBOIUTCS Ha J1a0OpaToOpHBIX pabdoTax IO HWTOraM  BBIOJHEHUS
1a00paToOpHOro NPaKTHUKyMa.

Jdust Wil ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMH  3JIOPOBBS  MPEIyCMOTPEHA OpTaHU3aIus
KOHCYJIbTAIUH C UCTIOJIb30BAHNEM JJIEKTPOHHOM ITOYTHI.

4. OneHo4yHbIe cpeacTBAa A TEKYyIIero KOHTPOJISI YCNEeBAeMOCTH W TPOMEKYTOYHOM
aTTecTalMu

(I)OH}I OILICHOYHLIX CPEACTB AJHA NMPOBCACHUSA Telcymei/i aTreCcTalnumn

Texymuii KOHTPOJb OCYIIECTBIISIETCS MpPEINOoAaBaTeeM, BEAYIIMM IPAKTHUYCSCKAE 3aHSATUS Ha
OCHOBE BBITIOJIHEHUS CTY/ICHTAMH JIOMAITHUX 3aJaHui ¥ JTa0OPaTOPHOro MpakTUKyMa. J[is mpoBeneHus
TEKYIIET0 KOHTPOJIS KCIIONB3YIOTCS CleAyroniue (OpMbI KOHTPOJIS: OINPOC, 3allluTa JIA0OPAaTOPHBIX
paboT, KOHTPOJIBHEIE PabOTHI.



O1eHOYHBIE CPENCTBA Ui WHBANKJIOB M JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3710POBBS
BBIOUPAIOTCS € YIETOM MX HHJIMBHYATBHBIX MCUXO(QHU3HIECKIX OCOOCHHOCTEH.

— IpH HEOOXOAWMOCTH HHBAJIMIaM W JIUIAM C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3]J0POBbBS
MPEIOCTABISIETCS TOTIOIHUTEIBHOE BPEeMs AJIs MOATOTOBKU OTBETA Ha SK3aMEHE;

— TIpU TPOBEJCHWUHM TMPOLEIyphl OICHUBAHUS PE3yNbTATOB OOYYCHHUS HWHBAIWAOB W IHUI[ C
OTpaHUYCHHBIMHA BO3MOXKHOCTSIMH 3I0POBBS TIPEAYCMATPHUBAETCS HCIIONB30BAHUE TEXHUUYECKUX CPEJICTB,
HEOOXOUMBIX UM B CBSI3U C UX MHIUBUIYAIBHBIMH OCOOCHHOCTSIMH;

— TpU HEOOXOAMMOCTH JUIsl OOYYAIONIMXCS C OrPaHHMYCHHBIMHA BO3MOXXHOCTSMH 3JI0POBBSI H
WHBAJUJIOB MPOIEIypa OICHUBAHHS PE3yJbTATOB OOYYEHHS MO JHMCIUILUIMHE MOXET MPOBOJHUTHCS B
HECKOJIBKO 3TaroB.

[Iponienypa oreHuWBaHHA pe3yJibTaTOB OOy4YeHHS WHBAIMAOB W JIMI C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMHU 3JIOPOBbSI TIO0 JTUCIMIUIHHE (MOJYJIIO) TPEAyCMAaTPUBACT NMPEAOCTABICHUE HHPOPMALIUU
B (hopMax, aIanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbSI U BOCIIPUATHS HH()OPMAITUY:

Jyis nuir ¢ HapyImIeHUSIME 3pEHUS:

— B IIe4aTHOHN (opMe YBEITHMUEHHBIM MIPHPTOM,

— B (hopMe 3JIeKTPOHHOTO TOKYMEHTA.

Jnst man ¢ HapyLIeHUsIMU ClTyXa:

— B IIeYaTHOH (opme,

— B (hopMe 3JeKTPOHHOTO TOKYMEHTA.

Jist un ¢ HapyIIeHUsIMU OIIOPHO-ABUTATENILHOTO annapara:

— B IIeUaTHOH (opme,

— B (hopMe 3JIeKTPOHHOTO TOKYMEHTA.

IIpumepsl 3a1anmii 1 3a7a4 B KOHTPOJILHOM padoTe
Tema «@Pu3nyeckne ¥ rHOPUIHBIE METOABI AHAJIN32)

1 Kakoit 00bemM opranndeckoit (a3pl (IKCTpareHTa, COIAEPXKAIIEro KampuioByH KHUCIOTY) HEOOXOAUMO

B3SITh 11 Toro. Yto0sl He 99% u3Biteus KOOAIBT 3 1 M° €ro aMMHAYHOTO pacTBopa, conepkamiero 1r/a
2 o

Co”". KakoBa OyieT ero KoHIeHTpamus B opranndeckoii paze? (D¢, B 3THX ycnoBusx pasen 4000.)

2 HaBecky oOpa3siia maccoit 2,355rt, cogepxamero Na,SO,, pactBopunu B 100 My ARCTHILTUPOBAHHON
BOJIBI. AJIMKBOTHYIO yacTh 10,00 M TIpomycTHiIN Yepes cioii katnonuta B H'- popme. Ha tuTpoBanue
amoata momwio 10,25 ma 0,1550 M pactBopa ruapokcuna Hatpus. PaccumraiiTe mnpoueHTHOe
coiepkaHue cyibdara HaTpus B oOpasIe.

3 OnuiuTe BUbl B3aUMOICHCTBUS MKy COPOTHBOM M COPOCHTOM?

4.2 ®oH/1 OLIEHOYHBIX CPEICTB IJIfl IPOBeIeHUs] IPOMEKYTOYHOI aTTecTalun
HToroBbiit KOHTPOJIb OCYIIECTBIIAETCS B (hopMme 3aueTa .OlCHKa 3HAHWUH 10 TUCHMILIUHE «MeTOoIbI
pas3jesieHus] ¥ KOHLIEHTPUPOBAHUS B XUMUW» Ha 3adere mnpeanojaraeT auddepeHInPOBaHHBIA OIXO0/
K CTyICHTY, y4eT €ro WHIWBUAYAIbHBIX CIIOCOOHOCTEH, CTENEHH YCBOSHHS M CHCTEMAaTH3AIlNH
OCHOBHOTO TOHSATHUIHOTO ammapara, 3HaHHH yd9eOHOTo Kypca, YMEHHS JIelaTh JOKA3aTeIbHBIC BEIBOIBI U
0000meHust. OneHNBaeTCs He TOJIBKO IIyOMHA MTOHUMAaHUS OCHOBHBIX MPOOJIeM y4eOHOW JAMCIUIUIMHEI,
HO ¥ YMEHHUE UCIO0JIb30BaTh B OTBETE MPAKTUUECKUNA MaTEpHAlL.

BO]'[pOCBI K 3a4eTy

(mpuMepHBIH NepeYeHb BONPOCOB)

1. OcHOBHBIC MCTOJbI pa3ACJICHUA U KOHLCHTPUPOBAHUA, UX POJIb B XHUMHYCCKOM aHAJIU3C, BLI60p nu
OIICHKA. CoueTanue MCETOJZO0B pasaCjIiCHUd W KOHUOCHTPUPOBAHUA C METOJaMU ONPCIACIICHUA,
FI/I6pI/IIIHI)Ie METOMFBI. Paz)leneHHe COIMIOCTAaBUMBIX KOJIMYECTB JJICMCHTOB H OTACIICHHUEC MallbIX
KOJIMYECTB OT OOJIBIIIHKX.



2. OpHocTyneHYaTble W MHOTOCTYIICHUYaThle IpoIecchl pasaeneHus. KoHCTaHTHI pacnpenesieHus..
Kosbduimmenr pacnpenenenus. Crenenb usBieucHus. Daktop pasgencHus. KoadduimeHnt
KOHIICHTPUPOBAHUSI.

3. Teopernyeckne OCHOBBI METOMOB. 3akoH pacmpeneneHns. Kiaccndukamus 3KCTPaKITHOHHBIX
nporeccoB. CKOpOCTh  3KCTpakUMW. THUOBI  OKCTPAKIHOHHBIX CHCTEM. YCIOBHS — OKCTPaKLUH
HEOpPraHMYeCKHX M  OpraHnvyeckux coenuHeHuil. Peskctpaknus. [lpupoma m XapakrtepucTHKa
9KCTPAreHToB.

4. Paznenenue 51eMEHTOB METOAOM SKCTpakiuu. OCHOBHBIE OPraHMYECKHE PEareHThI, HCIOIb3yeMbIe
IUId pa3feNieHus 3JIEMEHTOB METONOM 3KcTpakuuu. CeleKTHBHOE pa3[elieHHE 3JIEMEHTOB METOJOM
nogdopa OpraHMYeCKMX pacTBopuTened, wu3MeHeHne pH BogHoOH  ¢as3pl, MacKHUpOBaHUS |
JnemackupoBaHus. [IpruOopsl AT SKCTpaKLIUH.

5.IlpumMeHeHne HEOPraHUYECKUX U OPTaHMYECKUX PeareHToB s ocaxaeHus. CrocoObl pa3neseHus
MyTeM YCTaHOBIICHHMSI pPa3IUYHBIX 3HaueHW pH, o0pa3oBaHUs KOMIUIEKCHBIX COCJUHECHUH M
NPUMEHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. ['pynmoBeie peareHTsl M NPEAbSBISIEMbIE K
HUM TpeOOBaHUSI.

6. XapaKTepHCTHKH MaJOPaCTBOPUMBIX COCIAMHEHH, HauboJee YacTo HCIOIb3yeMBbIX B aHAIU3e.
KoHueHTpupoBaHue MUKPO3JIEMEHTOB.

7.Bbymaxnast xpomatorpadus. MexaHuzmbl pasgenenus. [loaBmxknbele ¢as3el.  [IpenmyiectBa U
HEIOCTaTKH.

8.TorkocnoitHas xpomarorpadus. Mexanusmel pazneneHus. CopOeHTs u nmoaBrkHbIE (a3pl. O0macTu
MPUMEHEHHUSL.

9.Copbums, mexanusmMbl  copbumu. CopOeHTHI, BUABL. AKTHBHBIE Yrid. VOHOOMEHHUKH U
XeJIaTo00pa3yroIye COPOSHTH Ha OPraHNIECKOM MaTpuile. Xel1aToo0pa3yroIiue COPOCHTHI.

10. KpemHe3éMbl 1 XUMHUYECKH MOAM(PHIUpPOBaHHBIE KpeMHE3EMBbL. HeopraHumueckre COpOCHTHL.

11. ductnmnsmus. Juctiosinus B BEICOKOM BakyyMe. Otronka. JInodumeHas cymka. Cyxas U MOKpast
MuHepanu3aius. Bo3ronka (cyoimumarusi).

5. IlepeyeHb OCHOBHOW W [ONOJHUTEJNbHOH Y4eOHOH JHUTEPATYpPbl, HEOOXOAMMOM ISl
OCBOEHUS JUCHUNTUHBI (MOY/JIs1)

5.1 OcHoBHasi TuTEpaTypa:
1. Mocksun JI.H., PonuakoB O.B. MeTo/ipl pazfienenuss 1 KOHIEHTPUPOBAHUS B aHATTUTHYECKON XUMUH.
— W “Uarennexr”. 2011. — 348 c.
2. AHanuTH4ecKasi XuMHsL: y4eOHUK JUIsl CTYACHTOB By30B. T. 2 : MeToap! pa3aeneHust BEEeCTB U
rHOpUAHbIe MeToIbl aHanmu3a / oj pen. JI. H. MockBuHa ; — M. : Akagemust, 2008. — 300 c.
3. AHanuTH4ecKas XUMHus : Y9eOHHK JUIs CTYIeHTOB By30B : B 3 T. T. 3 : Xumuueckuii aHanus / of pe.
JI. H. MocksuHa ; — M. : Akagemus, 2010. — 365 c.
4. Jletikua F).A. OU3MKO-XMMHYECKHE OCHOBHI CHHTE3a IIOJIMMEPHBIX COpOeHTOB. M: buHoM.
JlaGoparopus 3nanuii. — 2011. — 414c.

5.1.2. DyIeKTpOHHBbIE U31aHNS OCHOBHOI JIUTEpPaTyphl:

1. SAromosckwmii B. 1. Ancopbuus — M. : BUHOM. JlaGoparopus 3Hanuii, 2015. — 216 c.

5.2 JlonosiHMTe/ILHAS JIMTEpaTypa:
1. CoBpeMeHHbIE METOABI aHaNUTHIeCKOW xuMuH / M. OTTo ; mep. ¢ HeM. nof pea. A. B. I'apmama. - 3-
3. - M. : Texnocdepa , 2008. - 543 c.
2. Maiictpenko B.H., Kmoes H.A. Oxosoro-aHalIuTHYeCKMH MOHHTOPUHI CTOMKHMX OpPraHMYECKHX
3arpsizauTeneit. — M.: BUHOM. Jlabopartopus 3Hanuii, 2004. — 323 c.

5.2.2. DaeKkTpoHHbIE M3AaHNUS TOMOJHUTEIbHO JUTEPATYPHI:



1. Hpyros 10.C., Poqun A.A. — [Ipo0GomnoaroroBka B 9K0JIOTHYECKOM aHAJIN3E : MPAKTHUECKOE
pykoBozacTBo- M. bunowm, Jlaboparopwust 3nanuii, — 2013. — 855c.

6. Ilepedyenbp pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn «UHTepHETY,
HEeO0XOAUMBIX JIJISl OCBOECHH Sl AU CHUILTUHBI (MOIYJIs1)
WWW.SCOpUs.com, bubmmorpadudeckas u pedepaTuBHas 0a3a JaHHBIX JJIST OTCIICKUBAHUS
MUTHPYEMOCTH CTaTeH, OIyOINKOBAaHHBIX B HAYUHBIX M3IaHUSIX

WWW.SCIFUS.COM, Crieirai3npOBaHHAs TOUCKOBAs CUCTEMa HAyYHOM HH(OpMAIHN

7. MeToaunyeckue yKkazaHusi Ui 00y4aomuXxcs M0 0CBOCHHUIO IMCHUIIUHBI (MOIYJI5)

B ocBoeHuM AMCUMIUIMHBI MHBAIWAAMU U JIMIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSAMH 310POBbS
OomplIoe 3HAUYEHHE HMMEEeT WHAMBHUAyalbHas ydeOHass paboTa (KOHCYNbTallMM) — AOMNOJHUTEIBHOE
pasbscHEeHHE Y1eOHOro MaTepuana.

WnnuBupyanpHbple  KOHCYJNbTaMHM 1[I0  HPEAMETY  SBISIIOTCS — B@KHBIM  (DAKTOPOM,
CHOCOOCTBYIOIIUM MHIMBHIYaTH3alUN OOY4YCHUS M YCTAaHOBJICHHIO BOCHHUTATEILHOTO KOHTAKTa MEXIY
mpernogaBaTcjicM Hu 06}”13IOH.[HMC$I HWHBAJIXWIOM WJIHW JIMIOM C OrpaHWYCHHBIMHM BO3MOXHOCTAMH
3/10POBBA.

MeTtoauyeckne peKOMeHAANMHU CTY€HTAM M0 OPTraHN3aAlMN U3YYeHHUs TUCHHUIIIMHBI
«Cop0uus M IKCTPAKIUS B AaHATUTHYECKOH XUMHUI»
VYcnemHoe OCBOGHHE AMCLMIUIMHBI MPEAIONaraeT akTHBHOE, TBOPUYECKOE YYaCTHE CTYIEHTa
MyTeM TUTAaHOMEPHOMU, TTOBCEAHEBHOMN pPaOOTHI.
Pa6oTa ¢ KOHCIIEKTOM JIEKIHii

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MAaTEpPHUal KOHCIIEKTA JIEKIUI1, KOTOPBI
BBI3BIBACT 3aTPYAHCHUA IJId ITOHUMAHUA. ITonwITaliTech HAaWTHU OTBETHI Ha 3aTpyAHUTCIIBHBIC BOIIPOCHI,
UCTIONIB3YSl PEKOMEHIyeMYI0 JIUTepaTypy. Eciam caMocTosTeNbHO HE yAanoch pazoOpaThesi B MaTepuae,
chopMmynupyiiTe BOmpockl W OOpaTHUTECh 32 MOMOLIbIO K MPENOAABaTEeNI0 Ha KOHCYJIbTALUH WM
OJIMDKAMIIEN JTEKIUH.

PerynﬂpHo OTBOAUTC BPEMA IJIsA ITOBTOPCHUSA HpOﬁHeHHOFO Marepualia, IpoBEpsss CBOU 3HAHUA,
YMC€HHA U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCaM.

BbInosHeHne J1a00paTOPHBIX padoT

Ha 3ansatum momyuute y npenojasateliss rpaduK BBIIOJTHEHUS JabopaTopHbIX padoT. [lepen
HOCEIIEHHEM J1a0OpaTOpUHM HM3YYUTE€ TEOPHUIO0 BONPOCA, MPEANOIaraeéMoro K HCCIIEIOBaHHUIO,
03HAKOMBTECh C PYKOBOJICTBOM IO COOTBETCTBYIOIIEH paboTe M IOArOTOBBTE IPOTOKOJ IPOBEICHUS
paboThl, B KOTOPBIi 3aHECHTE:

— Ha3BaHHE PaboOThI;

— 3aroTOBKH TaOJHII IJIs1 3aII0JTHEHUS SKCIIEPUMEHTAIbHBIMU TaHHBIMH HAaOJII0JCHUH;

— YypaBHEHUS XHMHYECKMX pEaKIMd NpeBpalleHuil, KOTOpble OyAyT OCYIIECTBIEHBI MpU
BBITNIOJTHEHNH 3KCIIEPUMEHTA;

— pacudeTHbIe (OPMYIIBL.

OdopmiieHre 0TYETOB JIOJHKHO ITPOBOJUTHCS TTOCIIE OKOHYAaHHUS pabOThI B 1a00OPATOPHH.

,ZIHSI IMOArOTOBKM K 3allUTC OT4YE€Ta CJICAYET [MPOAHAIM3UPOBATh OKCIICPUMCEHTAJIBHBIC
pe3yiabTaThl, COMNOCTABUTH HUX C HN3BECTHBIMU TCOPCTHYUYCCKHUMU IIOJIOXKCHUAIMNU WINW CIIPABOYHBIMU
JaHHbIMU, O606H.[I/ITI) PE3YyIbTAaThI I/ICCJ'ICI[OBaHI/Iﬁ B BHJC BBIBOAOB IIO0 pa60Te, nOoArOTOBUTH OTBCTHI HA
BOIIPOCHI, TIPUBOANMBIC B METOJJUUCCKUX YKA3aHUAX K BBIITOJJHCHUIO na60paT0pHHx pa60T.

Opranuzanusi caMoCTOSITeIbHOI padoThI

CamocrosiTennbHast paboTa CTY/ICHTOB CBSI3aHA C IUIAHHUPOBAHHEM JKCIIEPUMEHTA, MPOBEJICHHEM
MaTeMaTHYeCKHX pacdyeToB W OOpa0OTKH TONYYEHHBIX JaHHBIX, MPOpPadOTKOW W TIOBTOPCHUEM
JIEKIIMOHHOTO MaTepHaia M MaTepuaia y4yeOHHUKOB, H3YUEHHEM CaMOCTOSTEIbHO HEKOTOPBIX Pa3lIeloB


http://www.scopus.com/
http://www.scirus.com/

Kypca, IOJITOTOBKOH K KOHTPOJILHBIM paboTam.

HepequL BOIIPOCOB IJIA CaMOCTOSITEIBLHOM pa6OTI>I CTYACHTOB

HaumeHnoBanue paszienon, TeM

[TepeueHb TEOPETHUECKUX BOMPOCOB U MHBIX 3aJIaHUH 1O
CaMOCTOSATENBHOI paboTe CTyICHTOB

OCHOBHBIE TTOHITHS METOJIOB
pazaeneHus M KOHIEHTPHUPOBAHUSI.
DKCTpaKIUs KaK METOJ] pa3ieieHuUs
Y KOHLIEHTPUPOBAHUSI.

Ha3oBuTe OCHOBHBIE CIOCOOBI YCTPAaHEHHS MEIIAIOIIErO
BJIHMSIHUS KOMITOHEHTOB TMPU aHAJIHM3¢ CIOXHBIX MO COCTaBY
00BEKTOB.

Yro TaKoe OTHOCHTEITLHOE u abcomoTHOe
KOHILEHTpUPOBaHUE?
Kakoit napamerp KOJINYECTBEHHO XapaKTepu3yeT

BO3MOXKHOCTb pa3ziefieHus IByX U Ooyiee KOMIIOHEHTOB?
Kakoii mapametp nucronsiyercst st ONeHKH 3((HEKTHBHOCTH
KOHIIEHTPUPOBaHUs?

OKCTpaKUus KaK METOJ pa3eaCHUs U
KOHIICHTPUPOBAHUS.

HaiiTe ompeaeneHue CIEOyHOMUX MOHITHI: 3KCTpakIus,
9KCTpareHT, pa30aBUTEINb, SKCTPAKT.

Haiite ompeneneHne MOHITHIO KOAPQPHUIMEHT pa3eieHUS.
Ykaxure ycloBus pa3felicHus AByX BewlecTB A u B, eciau
00BeMBI (a3 paBHBIL.

[aiiTe ompenencHue MOHSATUIO CTENCHh W3BJIeUeHUS. Kakum
o0pa3oM CcTeneHb HM3BICUEHHS CBsi3aHa C KOX(D(UITUESHTOM
pactpenenenus’?

Ha3zoBuTe OCHOBHBIEC THUIIBI OKCTpParupyromuxcsa BCUICCTB.
Kak 3aBHCHT 3KCTpakuMsg KOMIIEKCHBIX METAJUIOKUCIOT OT
3apsa U pazMepa aHuoHa?

Kak 3aBHCHT 3KCTpaKuysi KOMIUIEKCHBIX METAJUIOKHCIOT OT
COJILBATUPYIOIIEH CIIOCOOHOCTH 3KCTpareHTa?

CopOInoHHBIE METO/TBI
KOHIICHTPUPOBAHUS

3aBUCUT JM CEJIEKTUBHOCTb HOHOOOMEHHHKA OT
emMKocTH?

Kak m3meHsieTcss crnocoOHOCTh K KaTHOHHOMY OOMEHY IpH
nepexonae ot

OJHOTO BJIEMEHTa K ApyroMy B rpymmax llepuonndeckoit
CUCTEMBI?

Kak m3mensiercsi cnocoOHOCTh K KaTHOHHOMY OOMEHY HpHU
Mepexoie OT OJHOro 3JIEMEHTa K JpyroMy B TIpymnmax
[Teprnonnueckoit cuctembr?

Kakast cramms mpomecca HMOHHOTO oOOMeHa SIBISETCS
mumutapyomei npu Hu3kux (<0.01 M) u Beicokux (>0.01
M) KoHIIeHTpausax copoTuBa?

€ro

®dusnueckre U THOPUIHBIE METOIbI
aHaimza

B uem cymHocTh pacnpenenuTeNbHOW XpoMaTorpaguu Ha
oymare? [lats onpenencuue Rf.

Kak 0o0HapyXuBaloT U MAEHTHQUIUPYIOT KOMIIOHEHTHl Ha
OyMa)XKHBIX U TOHKOCIIOMHBIX XpOMaTOTpaMMax?

8. Ilepeuenr WHGPOPMAUMOHHBIX TEXHOJIOTHIA,

HCMOJIB3YEMbIX MPH OCYHIECTBJICHUMU

06pa30BaTeJ’IbHOF0 nmpouecca 1mo 1MCuuIJJanHe (MOZ[y.]'llO).

8.1 Ilepeyensb HE0OXOAMMOT0 MPOTPAMMHOI0 00ecIeYeHHs
st moctpoeHus: rpaMKOB U BBIONHEHHS HEOOXOAMMBIX PAacd€ToB JJIsl JIAOOPAaTOPHBIX padoT

HeoOxoauma porpamma MSExcel.

8.2 Ilepeuenn HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:
1. Dnexrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/



http://www.elibrary.ru)/

9. MarepuajibHO-TeXHUYEeCKas 0a3za, HeoOXoaMMas s OCyLIeCTBJIEHUS
o0pa3oBaTeIbHOrONpoLecca mNo JMCHUIINHE (MOIYJII0)

Ne

Bun pabot

MartepuanbHO-TeXHUYECKOE O0ecTeueHne JUCUUTUTHHBL (MOIYIs) U
OCHAIICHHOCTb

Jlex1IMOHHBIE 3aHATUS

JlekmonHast ayauTopus

JlaGopaTopHbie 3aHATHS

Jlaboparopus, paccuutanHas Ha 10-12 4YenmoBeK H OCHAIICHHAS
1abopaTopHO XUMUYECKOM MOCY/10M, peaKkTUBaMu u
AHATUTHYCCKUM O0OPY/JIOBAaHUEM: BCTPSXHMBATENb J1IA0OPATOPHBIM,
AIEKTPOILTUTKH, Bechl aHanuTHdeckue BJIP 200, Bechl TeXHUYIECKHE
BJIKT-500, mkad cymmibHbIi, MarauTHas Memanka Leki, monomep
«xcrept-001», poroxonopumerpsr KOK, Leki .

CamocTosTenbpHas
pabora

CamocrosTenpHast paboTa CTYIEHTOB OCYIIECTBISETCS B YHTAIBHBIX
3agax OubOmmorekn KyOI'Y, 3ane pedepaTuBHBIX KypHAJOB,
BeaucuTeIbHOM TieHTpe KyOI'Y, WHTepHeT-neHTpe, a Takke
Ipyrux ayAuTOpHsX (pakylbTeTa XUMHHM M BBICOKUX TEXHOJIOTHH C
BO3MOXKHOCTBIO MOAKIIOYEHUS K ceTd «MHTepHeT» U obecrieyeHneM
JOCTyIa B IEKTPOHHYIO MH(OPMALMOHHO-00Pa30BaTEIbHYIO CPELY
OpraHu3alyu.




