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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Iean ocBoenns aucoummubsl. b1.B.J[B.03.01 «Metonsl pa3zuencHuss u
KOHIIEHTPUPOBAHUS B aHajln3e O0BEKTOB 3KcmepTusbl» B coorBerctBue ¢ OOII HampaBneHus
04.03.01 Xumusa — popmupoBanue y OyaymUX CIEIHUATUCTOB CHCTEMHOIO IMPEJCTABICHUS O
TEOPETUUECKHX, MPAKTUUYECKHUX IMOAX0JIaX K PEIICHUI0 33/1a4 KOHIECHTPUPOBAHUS, Pa3/eIICHUs
CIIOKHBIX MHOTOKOMIIOHEHTHBIX CMeCeH, MPUMEHSEMBIX [UIsl OOecredeHHs] HaJeKHOCTH U
MPABUJIBHOCTH OOHApY>KEHUS U UACHTU(UKAIIMK BEUIECTB, HALIEAIIUX IIMPOKOE MpPHUMEHEHUE,
KaK B MPOMBIIUIEHHOCTH, TaK ¥ B HAYYHO-UCCIIEIOBATEIbCKUX JIA0OPATOPHSIX.

1.2 3agaun AUCHUILINHBI.
1. CdhopmupoBarh y OynymuX CICHHAIUCTOB TMPEACTABICHUNH 00 YCIOBHSIX TOCTAaHOBKH
SKCIIEPUMEHTA B paMKaX PEIICHHUs MPAKTHUYECKUX 3a/1a4 XUMUYECKOTO aHaJIN3a;
2. PasButne y Oyaymmx CHCHHAIMCTOB TMPAKTHYECKUX HABBIKOB TIOCTPOCHHUS CXEM
UIeHTU(UKAIIMN, pa3JeeHUs] W KOHIICHTPUPOBAHUS AHAIMTOB B 3aBUCHMOCTH OT IPHUPOIBI
00pa3IoB.

1.3 MecTo qucuuuInHbl (MOIYJisl) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl.
JuctmuimHa «MeTobl pa3jefieHHss U KOHIICHTPUPOBAaHUST B XUMHUH» OTHOCHUTCS K
BapuatuBHOWuactu broka 1 "Auctuminae (Moayaun)" yaeOHOTO T1aHa.

1.4 TlepeyeHb NUIAHMPYeMBIX pe3yJLTATOB 00y4YeHHMs 1O AWCHMILIMHE (MOIY.JIO0),
COOTHECEHHBIX ¢ VIAHUPYEMbIMH Pe3yJIbTaTAMM 0CBOCHHSI 00pa30BaTeIbHOI MPOrpaMMBbI.

KOI{ N HAMMCHOBAHUC MHUKATOpA PeByJH)TaTI)I O6y‘~IGHI/I$I IO JUCHUIIJIINHE

JOCTHIXXCHUS KOMIICTCHIIN

[IK-1. CrmocoGeH oCymecTBIsATh CTaHIAPTHBIC ONEpaIMH IO IpeIiaracMbIM METOAHUKaM,
HaIIPaBJICHHBIEC HA NIOJyYEHUE U UCCIIEI0BAaHUE PA3JINYHBIX COEIMHEHNN U MaTEpUaIOB

UIIK-1.1. OcymiecTBiusieT CTaHIapTHBIE | 3HAET  OCHOBHBIE  NPUHLMIIBI U o0nactu
oreparun 1o npeaaraeMpiM | MCIIOJIBL30BAaHUS  METOJOB  pasieleHus U
METOIHKaM, HATPABICHHBIC Ha | KOHIEHTPUPOBAHUS BEIIECTB. a TaKXKe IpaBuia
TONyYeHNE U HCCIENOBAHAE XuMUaecKux | TEXHUKH 6e30macHOCTH 0a30Bble M CIelHalIbHbIE
9KCIIEPUMEHTAJIbHBIE METOAbl  pa3felieHuss Hu
KOHLEHTPUPOBAHHUS

COCIMHEHUM pa3IMyHOM IPUPOABl U
MaTepuaioB Ha UX OCHOBE

yMeeT  coOmogaTh  yCIOBUSL  NPOBEAEHHUS
OKCIIEPUMEHTA, BECTH HAOMIOACHUS 3a XOIO0M
IMPOBCACHUA OKCIICPUMCHTA, AHAJIM3UPOBATH
MOJIYUYCHHBIC PE3YyJIbTAThl U ACJIAaTh BBLIBOABI U3
Ha0JII0/IEHNH; BECTH JJaOOpaTOpHbIE 3aITUCH

BJIAJICET pueMaMu pazzeneHus u
KOHIICHTPUPOBAHUSI PA3IMYHBIX BEIIECTB, YMETh
MOJTK30BAaTbC ~ HEOOXOIMMBIM  JUIsl  3TOTO
000py/IOBaHUEM M XUMUYECKOU MOCYA0U

[IK - 5 Cnoocoben NOPpUMCHATE OCHOBHBIC 3aKOHBI W 3daKOHOMCPHOCTH pPAa3BUTHA
AHAJTUTHYIECCKON XUMUH IIpU aHAJIU3€ MMOJTYYCHHBIX PE3YJIbTAaTOB




Kon n HanmMeHoBaHUe HHIUKATOPA

JOCTHIXXCHHA KOMIICTCHIIMHN

Pe3ynbTarsl 00yueHus Mo AUCUUILTUHE

NIIK-5.1. Ucnonp3yeT 3HaHUS OCHOBHBIX
3aKOHOB M 3aKOHOMEPHOCTEW pa3BUTUSA
AHAJTMTUYECKON XUMUU

3HaeT OCHOBHBLIC IOHATHUSA, TCPMHUHLI, CIIOCOOBI
KOHIOCHTPUPOBAHUA n pasaciicHusd, ux
KOJIMYCCTBCHHBIC XapaKTCPUCTUKU

yMeTb  OOOCHOBBIBaTH  IpEeUMYyLIECTBA U
BO3MOKHOCTHU METoAa paszneneHus u
KOHLEHTPUPOBAHMs KaK Ha 3Tane IUIAHUPOBaHUS
9KCIIEPUMEHTA, TaK W IPU IPOrHO3UPOBAHUU
MIOBEJICHUSI PEATIbHBIX CUCTEM.

TCOPCTUUCCKHUMHU U NIPAKTHYCCKHMMU 3HAHUSAMHU I10
peain3alilii pPa3JIMYHBIX MCTOJOB pPa3CICHHUA U

KOHILICHTPUPOBAHUSA

2. CTpyKTYypa M cojiep:KaHue JUCIHUIIIHHBI.

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIAM padoT.

ux

OOmass TpyIO€MKOCTh JTUCHUIUIMHBI  cocTaBiser 33ad.ed. (108  wacom),
pacipeeneHre 1Mo BujaaM paboT npecTaBieHo B Tadimie (s cmyodenmos ODO).
Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
8 | __

KonraktHasi pa6oTa, B TOM yncJe: 62,2 62,2
AyIuTOpHBIE 3aHATHS (BCEro): 60 60
3aHsATHS JEKIIMOHHOTO TUTIA 20 20 - -
JlaGopaTopHble 3aHATHS 40 40 - -
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHE 3aHITHSI) i ) )
HWnas koHTaKTHaAs padoTa: 2,2 2,2
Kontposs camocrosarensHoil padotsl (KCP) 2 2
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTesibHass padoTa, B TOM YHCJIE: 45,8 45,8
Kypcosas paboma - - - -
IIpopabomxka yuebHnoeo (meopemuueckoco) mamepuand 20 20 - -
Buvinoanenue unousuoyanvruix 3a0anuii (n0020mosKa 15 15 i i
coobujenull, npezeHmayuii)
Pegepam - - - -
IToaroToBka K TeKyleMy KOHTPOJIIIO 10,8 10,8 - -
Oo6masi Tpya10eMKOCTh yac. 108 108 - -

B TOM 4HCJIe KOHTAKTHAsA 622 | 622

pabora

3a4. ef 3 3

2.2 CTpyKTYpa IMCUUIIUHBI:



Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTHHBL.
Pazgensl quctumuiHbl, n3ydaembie B 8 cemectpe (ounasn ghopma)

AynutopHas Bueayn
Ne HaunmeHnoBanue pa3zeinoB MTOpHAS
padora pabota
J | 113 JP | CPC
1 2 4 5 6 7
OcHOBHBIE IOHATHS METOJIOB pa3JIEICHUsS U 4 - 4 4
= KOHLICHTPUPOBAHUs
DKCTpaKIus KaK METOJ pa3JeICHUs U 10 - 30 15
2. KOHIICHTPHUPOBAHHUS
3. |CopOuroHHbIE METO/IBI KOHLIIEHTPUPOBAHHS 4 - 4 15
4 ®dusnueckue U THOPUIHBIC METOABI pa3eieHuUs 2 - 2 11,8
Hmozo no oucyuniune: 20 - 40 45,8

[Tpumeuanue: JI — nekuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopaTtopHbie
sarsitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKINOHHOI0 THIIA.

®dopma
HanmenoBanue
Ne Coneprxanue paszziena TEKYILETO
pasznena
KOHTPOJISI
1 2 3 4

1. | OcHoBHble noHATHA |O0Ias XapaKTepUCTUKAa METON0B pasieneHuss u| KoHTponbHas

METO/IOB pa3/ie/icHHs [KOHICHTPUPOBAHUS. OcHOBHBIE HOHSATHS: pabora,
u paszeneHue, KOHLeHTpupoBaHue (oTHocuTenbHoe u| JlabopaTopHas

KOHIICHTPHUPOBAHHSL. abCco0THOE), BBIJICJICHUE. Knaccuduxanus pabota

METOJIOB pa3JelIeHuss M KOHLEHTPUPOBAHUA IIO
YHUCIAy KOHTAaKTUPYIOIIMX (a3, IO arperaTHoMy
COCTOSIHUIO KOHTaKTHUPYIOIIHUX ¢as.
KonnuecTBeHHBIE  XapaKTEpUCTUKH  IPOLECCOB
pa3zfeneHus W KOHLEHTPUPOBAHUS: KO3((UIMEHT

DKCTpaKIUs KaK
METOJ pa3ieIeHUs U
KOHIICHTPUPOBAHHUS.

pacrpenenenus, CTETEHb W3BJICYCHMUS,
KO3(h(HULHUEHT KOHLUEHTPUPOBAHUS U KOI(DPUIIMEHT
pasaeneHus.

OCHOBHBIE OIpENENEHUS: IKCTPAKIMS, dKCTPATEHT,
JKCTPAKT, pEedKCTpaKLys, PEIKCTpareHT,
peakcTpakT. OCHOBHBIE 3aKOHBI U KOJIMYECTBEHHBIE
XapaKTEePUCTUKU HKCTpakuuu. Pacuer komuuecTsa
JKCTpaKIUH, HEOOXOIUMBIX IS TOJHOTO
W3BJICYEHHUS] KOMIIOHEHTa B OpraHuueckyro ¢asy.
KoHcranTa skcTpakunn. THUIBI SKCTparupyrommxcs




coequHeHmnil (knaccudukarus mo FO.A. 3010ToBY).
Bnusnaune KHCJIOTHOCTH BOJHOH dba3sl,
KOHIICHTPALIUU peareHra, KOHCTAHTEI
pacmpeiesieHdss M KOHCTaHThl  JAMCCOLIMAIMK
peareHTa, KOHCTaHThl YCTOMYMBOCTH W KOHCTAHTBI
pacrpeleNieHns  KOMIUIEKCa,  KOHKYPHUPYIOIIHUX
peaknuii B BOAHOW ¢a3e, COJei- AICKTPOJUTOB,

KOHLIEHTpALlUU JJIEMEHTa,  TeMIEepaTyphl,
pacTBopuUTeENs Ha JKCTPAKLIUIO BKC.
XapakTepUCTUKAa  OCHOBHBIX  AKCTPAKIMOHHBIX
peareHToB
2. Copbuunonnsie  |OcoOeHHOCTH copOIu KaK Metona| Jlaboparopuas
METO/IBI KOHILEHTPUPOBaHUs. XapaKTepUCTHKa COPOCHTOB, pabota
KOHIICHTPUPOBAHUA Tpe6OBaHI/I${ K HHUM. KOHHCHTpI/IpOBaHI/IC B
CTaTHYECKOM H JUHAMUYECKOM  PEKUME.
Heoprannueckue copOeHTBI: OKCHJIbI, TUIPOKCHIBI
METaJIJIOB. OcobenHoctu MPAKTHYECKOTO
WCTIOJIH30BaHUSI.
CunTeTndyeckne HOHUTHI. [IpuMepsl HCIIOTB30BaHMS
KOMILJIEKCOOOPA3yIOIINX COPOSHTOB ISl BBIICIICHUS
U KOHICHTPHPOBAHWS  HEOPraHWYECKUX U
OpraHnyeckux coeAauHeHui. [lomyuenue nonumepon
C  MOJIGKYJSIPHBIMH  OTHeuyaTkaMu. bymaxHas
xpomatorpadusi- BO3MOKHOCTH , TPUMEHEHHE.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATHS CEMUHAPCKOTO TUTIA — HE TTPETYyCMOTPEHEI
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
No HanmenoBanue nabopatopHbix paboT TEKYIIEro
KOHTPOJISI
1. DKCTPaKIMOHHO-(POTOMETPUYECKOE ONpeieSIeHe aHUOHOAKTUBHBIX Otuer o
BeriecTB (IIAB) B mouse nabopaTtopHoi
pabote
2. DKCTPAKIUOHHO-(OTOMETPUUECKOTO Ope/ielieHne [HKa ¢ 1-(2- Otuer o
MUPUINIIA30)-2- Ha)TOIOM nabopaTtopHoi
pabote
3. DKCTPaKIIMOHHO-(POTOMETPUYECKOE ONpeieSIeHe aHHOHOAKTUBHBIX Otuer o
BemiectB (IIAB) B Boze nabopaTtopHoi
pabote
4. | KoHIeHTpupOBaHNE MUKPOKOJIMYECTB HUKENS M3 MPHUPOJHBIX BOJ Ha Otuer o
HMOHHUTE METOJIOM TOHYIIUX YacTUIl C IMOCIEAYIOMUM (OTOMETPUUYECKUM nabopaTopHO




OnpeaACICHUEM HUKECIIA ¢ JUMCTUIITITIMOKCUMOM pa60Te
KoHueHTpupoBaHre MUKPOKOJIUYECTB KEJNE€3a U3 IPUPOJIHBIX BOJ Otuer no
COOCOXKICHHEM C KapOOHATOM KaJIbLIUSI U MOCIEAYIOIIUM n1abopaTopHOit
KOJIOPUMETPUIECCKIM OIPEICIICHUEM XKelle3a ¢ CyIb(HOoCATUIIUIOBOMN pabote
KUCJIOTOMN

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PaldoT (IIPOEKTOB)

KypcoBbie paboTsI (ITPOEKTHI) — HE MPETyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

IlepeyeHp yueOHO-METOUUECKOr0 00eCIeYeH s JUCIIUILIMHEI
Ne Bun CPC 110 BBITIOJIHEHHIO CAMOCTOSITEIBHON paboThI
1 2 3
1 |IIpopabotka yue6Horo |(IlepedeHb OCHOBHOW M JIONOJIHUTENBHON y4e€OHOH JUTEpaTypshl,
(TEOpEeTHYECKOTO) HEOOXOIMMOM [ OCBOCHUS TUCIIUTLIMHBI
MaTepuaia
2 |BeimonHeHue IlepeueHb OCHOBHOM U JIOIOJHUTEIBLHON y4eOHON JIUTEpaTyphl,
WHIVBUAYaJIbHBIX HE00XO0AUMOM JJ11 OCBOCHHUS AUCLUTIIMHBI
3a1aHUI

VY4ueOHO-MEeTOMUECKHEe MaTepHaibl JUIl CaMOCTOSTEIbHOM paboThl OO0YyYaloOMMXCS U3

YHCiIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTAMH 3710poBbst (OB3) npenocTapistoTcs
B (hopMax, aJaiTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbSI U BOCIIPUITHS HH(POpMALIUU:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIMUYCHHBIM MIPUDTOM,

JInst L ¢ HapyIISHUSIMH CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITIOPHO-JBUTaTEIbHOTO almapara:
— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

OO0pa3oBaTte/ibHbIE TEXHOJIOTHHI

C Bun sanstus Hcnonb3yeMble MHTEPAKTHBHBIE
emMecT
P (JI, JIP ) 00pa3zoBaTeNbHbIE TEXHOJIOTUH
2
8 Jlexnust JTUCKYCCHSI

JlaGopaTopHbIie pabOTHI | perieHre MPOOJIEMHBIX CUTYallMi B COCTaBE
MaJbIX TPYII , 00CYXICHHUE PE3yIbTaTOB
HUCCIIEIOBAaHUN

Jlexmun MMpEaACTaBJIAOT co00i cucTeMaTHYECKHE 0630pBI OCHOBHBIX 3dKOHOB HAYKH O

OpTraHHUYCCKUX pCarcHTax, IpuMCHACMBIX B aHAJTUTUYECKON XUMUH.



Ha naGopatopHbix pa®oTax BBINOJHSAETCS JIAOOPATOPHBINA MPAKTHKYM IO TeMaM Kypca,
MOJICIIUPYIOTCSI OCHOBHBIEC MPOILIECCH U U3YUYAIOTCS B XOJE SKCIIEPUMEHTA 3aKOHOMEPHOCTH HX
npotekanus. OHU MPOBOJATCS B J1aOOPATOPHUSAX, OCHAIICHHBIX BCEM HEOOXOIUMBIM (IIOCYIIOM,
peaKTHBaMU ¥ CIEIHAIBHBIM OoOOpyaoBaHueM). JlaGopaTopHble pabOTHl MPEANONIATAIOT
UCTIOJIb30BAaHUE  MHOXKECTBA  B3aUMOCBSI3aHHBIX M B3aUMHO-JOMNOJHSIONIMX  METOJIOB,
HaIpaBJICHHBIX HA IIMPOKOE B3aMMOJCHCTBHE CTYACHTOB HE TOJBKO C IPEMojaBaTelieM, HO U
JIpyr ¢ OpyroM M Ha JOMHHHMPOBAHWE AaKTUBHOCTH CTYACHTOB B Ipolecce oOydeHus. Yactb
7a00paTOPHBIX paboOT TMPOBOIUTCA B GopMe OOCYXKIEHUs MpoOJeMbl , pabOThl B MajbIX
rpymmax.

JIMCKycCcHSI CTPOHWTCS Ha OCHOBE JHUAIOTHYECKOTO OOINEHHS YYaCTHHKOB B TIpOIIECCE
OOCYXJIEHUSI W pa3pelIeHUs] TEOPETHYECKMX W MpakTHueckux mpobieMm. CryneHTam
npejUlaraeTcsi CpaBHUTh W MPOAHAIM3UPOBATh BapHaHThl IPOBEIACHUS OSKCIICPHMEHTA,
BBICKA3aThb CBOE MHEHHE, 33/1aTh BOIIPOCHI.

Onpoc CTyIEeHTOB TNPOBOAMTCS Ha JaOOpaTOPHBIX pabOTax MO HMTOTaM BBIMOJHEHUS
71a60paTOPHOTO MPAKTUKYMA.

Jlnist Il ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI MPEIyCMOTPEHA OpraHH3aIlus
KOHCYJIbTAIMiA C HCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

4. OneHO4YHbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTrecTalnuu

DoHJ OLIEHOYHBIX CpeacCTB 1Jisl IPOBEACHUS TeKyHIeﬁ arrecranuu

Tekymmii KOHTPOJIb OCYIIECTBISIETCS TIPETOAABaTENIeM, BEAYIIMM IPAKTHYECKUE
3aHATUS HAa OCHOBE BBINOJIHEHUS CTYJCHTAaMH JIOMAIIHUX 3aJaHuil © J1abopaToOpHOTO
npakTukyma. JIs mpoBemeHWs TEKyIIero KOHTPOJIS HCIONB3YIOTCS Cclieayromue (GpopMbl
KOHTPOJISI: OIPOC, 3aIIHUTa JJA00PATOPHBIX PAOOT, KOHTPOJIBHBIE PAOOTHI.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBBSI BHIOUPAIOTCS C YIETOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— NpU HEOoOXOAMMOCTH HMHBAJIMAAM M JHMIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI IIPEIOCTABISIETCS IOTIOTHUTEIBHOE BPEMsI TSI TOJTOTOBKH OTBETA HA DK3aMEHE;

— IIPU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPUBAETCS MCIIOIb30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— TIpY HEOOXOAUMOCTH JIJISl O0YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTaTOB OOydYeHHs 10 JAUCHUILUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa onieHMBaHUS PE3yJIbTaTOB OOy4YEHMsS MHBAIUIOB U JIUI[ C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBBSI 10 JUCHUIUIMHE (MOJIYJIO) TMpeIycMaTpuBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 3J0pOBbS U BOCIPHUSITHUS
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



IIpumepsl 3a7aHuil 1 32124 B KOHTPOJILHOM padoTe
Tema «®@u3nyeckue U rudOpUAHbIE METOAbI AHAJIM32)»

1 Kakoii o0bem opranudeckoil (aspl (IKCTpareHTa, COAEPIKAIIEro KalpUIOBYIO KHCIIOTY)
HEOOXOMUMO B3STh Juisi TOro. YTo6sl He 99% wn3Bieub KOOATHT W3 1 M° ero aMMHaYHOro
pacTBopa, comepxamiero 1r/m Co?". KakoBa OymeT ero KOHIGHTpAIUs B OPraHWYecKoil (aze?
(Dco B 3THX ycioBusx pasen 4000.)

2 Haecky o6pasuna wmaccoir 2,355t, comepxkamero — NaSOs, pactBopumu B 100 wmn
JUCTWIIIIMPOBAHHON BOJbl. AIMKBOTHYIO yacTh 10,00 Mi1 mpomycTuiau yepes ciioi KaTHOHUTA B
H*- popme. Ha turposanue smoara mouwio 10,25 mu 0,1550 M pactBopa THAPOKCHIA HATPUS.
PaccuuraiiTe mporeHTHOE cojiepaHue cylbdara HaTpus B 0Opasle.

3 OnummmTe BUJIBI B3aUMOJICHCTBUS MEKy COPOTUBOM U COpOCHTOM?

4.2 ®oHJ OLIEHOYHBIX CPEACTB /JJIsl IPOBeIeHNs IPOMEKYTOYHOH aTTeCTAlMH

WTOrOBBIi KOHTPOJIb OCymiecTBisieTcss B opme 3auera .OueHKa 3HAHWUN MO TUCIHILUIMHE
«Metoapl pas3felieHHsT M KOHUEHTPUPOBAHMS B XMMHUW»  Ha  3adeTe  IPEANoJaract
T epeHIIMPOBAHHBIA  TOAXO0A K CTYACHTY, Y4eT €ro HHIMBUAYAJIbHBIX CHOCOOHOCTEH,
CTETIEHU YCBOCHHUS M CHCTEMATHU3allMd OCHOBHOTO MOHSATHWHOTO ammapaTa, 3HaHUH y4eOHOTro
Kypca, YMEHHUS JeNaTh JOoKa3aTeIbHbIE BHIBOJIBI U 0000mIeHus1. OneHuBaeTcsl He TOJIBKO TITyOnHa
IOHUMAaHMs OCHOBHBIX MPOOJeM y4eOHOW NUCIMILIMHBI, HO U YMEHHUE UCIOJIb30BaTh B OTBETE
IIPAKTUYECKUIA MaTepHall.

Bomnpocs! k 3a4ery

(mpuMepHBI epeYyeHb BONPOCOB)

1. OcHOBHBIE METO/IbI Pa3eieHNs U KOHIEHTPUPOBAHUS, MX POJb B XUMHUYECKOM aHAJU3e,
BbIOOp U omeHka. CodeTaHMe METOJOB pa3JiefieHUs] M KOHIEHTPUPOBAHUS C METOAaMHU
onpeneneHusi; THOpUAHbIE MeTOoJbl. Pa3jerneHue CONMOCTaBUMBIX KOJMYECTB 3JIEMEHTOB U
OTJIeJIEHNE MAJIBIX KOJIMYECTB OT OOJIBIIHX.

2. OpHOCTymeHuUaThle W MHOTOCTYIIEHYAThle  TpPOIEcChl  pasfeneHus.  KoHCTaHTHI
pactipenenenus. Koaddunment pacnpenenenus. Crenenp u3BiedeHus. DakTop pas3ieieHHs.
KoaduimeHT KOHLIEHTpUpOBaHHUSL.

3. Teoperuyeckue  OCHOBBI ~ METOJOB.  3akoH  pacmpeneneHus.  Knaccuduxanus
HKCTPAKLIMOHHBIX mporeccoB. CKOPOCTh 3SKCTPAKUMU. THUMBI AKCTPAKIUOHHBIX CHCTEM.
VYcioBUsL  OKCTPakIMM HEOPraHWYECKMX M OpraHMYecKuX COeIMHEeHHH. Peskcrpakius.
[Tpupoaa u XxapakTepuCcTUKa SKCTPAreHTOB.

4. PazneneHue OSIIEMEHTOB METOAOM OKCTpakuud. OCHOBHBIE OpPraHWYECKHE pEearcHTHI,
UCTIONIb3yeMbIe JUIS pa3felieHHsl DJIEMEHTOB METOJOM JKCTpakiuu. CeleKTHBHOE pa3ielicHHe
AIIEMEHTOB METOJIOM MOAOOpa OpraHUYECKUX pacTBopuTenel, n3meHnenue pH BoxHoil (dasbl,
MaCKHpPOBAHHS U IeMacKUpoBaHus. [IpuOOpHI st SKCTPaKIINK.

5.IlpuMeHeHNe HEOPraHWYECKUX W OPraHMYeCKHX peareHToB i ocaxjaeHus. CrnocoObl
pasjieneHus IMyTeM YCTaHOBJECHHUS pa3NUYHBIX 3HaueHui pH, oOpa3oBaHUS KOMIUIEKCHBIX
COCMHEHUH W TPUMEHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuid. [pymmoBbie
peareHThl U NPeAbsABISEMbIC K HUM TPEOOBaHMS.



6. XapaKTepUCTHKH MaJIOPACTBOPUMBIX COCIMHECHHH, HamOoJiee 4YacTO HCIONb3YEeMbIX B
aHaimse. KoHLleHTpupoBaHHE MUKPO3JIEMEHTOB.

7.bymaxnast xpomatorpadusi. Mexanusmsl pasaenenus. [lonsumxusie ¢asbl. [IpenmymiecTBa u
HEJ0CTaTKH.

8.Tonkocnoiinass xpomatorpadus. Mexanusmel pasaencHus. CopOeHTB U TOABMKHBIEC (Da3bl.
O6uacTu NpUMeHEeHusl.

9.CopOrus, mexanu3mbl copoumu. CopOeHTHI, BUABI. AKTUBHBIE yIiid. VOHOOMEHHHMKH |
XeJnaTroobpasyrolue COpOSHTHI Ha OpraHMYecKol MaTpule. XeaaToo0pa3yrome copOeHTHI.

10. Kpemue3émbl u xumMuuecku MoaupUIMpoBaHHbIE KpeMHE3EMBL. Heoprannyeckue
COpOEHTHI.

11. ductumsanus. Juctuiuisinisi B BBICOKOM Bakyyme. Otronka. Jlnoduibnas cymka. Cyxas u
MOKpasi MUHepanu3aius. Bosronka (cyOnmmumarus).

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJbHOH Y4eOHOW JIUTEPATYpPbl, HEOOXOAUMOM
JJIs1 OCBOCHMS TN CHUILTHHBI (MOXYJIA)

5.1 OcHoBHasi 1MTEpaTypa:
1. Mocksun JI.H., Ponuakos O.B. MeToabl pa3aeneHus 1 KOHIICHTPUPOBAHUS B AHAITMTUYECKOM
xumuu. — U] “Uurennext”. 2011. — 348 c.
2. AHanuTHuuecKkas XUMHMsL: Y4eOHUK JUIsl CTyIeHTOB BY30B. T. 2 : Meroabl pa3ieneHus BEIecTB
¥ ruOpuIHbIe MeTOABI aHanu3a / o pea. JI. H. Mocksuna ; — M. : Axkagemus, 2008. — 300 c.
3. AHanuTH4ecKast XUMHUs : YIeOHHK IS CTYyIeHTOB BYy30B : B 3 T. T. 3 : Xumuueckuii ananus /
nox pen. JI. H. MockBuna ; — M. : Akanemus, 2010. — 365 c.
4. Jleitkun HO.A. ®u3NKO-XMMHYECKHE OCHOBBI CUHTE3a MOJUMEPHBIX cOpOeHTOB. M: buHoM.
JlaGoparopus 3nanmii. — 2011. — 414c.

5.1.2. DyleKTpOHHbIE U3/1aHUSI OCHOBHOM JINTepaTypbl:

1 . Srogosckuii B. JI. Ancop6mus — M. : BUHOM. Jlabopatopus 3Hanui, 2015. — 216 c.

5.2 JlonosiHUTEIbHAS JIUTEPATypa:
1. CoBpeMeHHbIe MeTO/bl aHanuTHUecKo xumuu / M. Otro ; mep. ¢ HeMm. moxa pexa. A. B.
[Napmamra. - 3-e u3a. - M. : Texunocdepa , 2008. - 543 c.
2. Maiictpenko B.H., Kmoes H.A. 3Okonoro-aHaluTUYECKUH MOHUTOPUHI  CTOMKHX
opranuueckux 3arpssaureneil. — M.: BMUHOM. JlaGopatopus 3nanui, 2004. — 323 c.

5.2.2. DyleKTpOHHbIE U3/1aHUsl IONIOJHUTEJIbHO JTUTEPaTypPhI:

1. Hpyros 10.C., Pogun A.A. — IIpo6GomoaroToBka B 3KOJIOTHYECKOM aHAIIN3E !
IpaKkTH4YecKoe pykoBoacTBO- M. bunowm, Jlaboparopus 3nanwmii, — 2013. — 855c.

6. Ilepeyenr pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«MHTEepHEeT», HEOOXOAMMBIX AJISl OCBOCHHS TUCHHUILINHBI (MOLYJIsI)
WWW.scopus.com, bubnuorpaduueckas u pedeparuBHas 0a3a JaHHBIX JUIA OTCICKUBAHHS
HUTHUPYEMOCTH CTaTel, ONMyOJIMKOBAHHBIX B HAYUHBIX M3AaHMSIX

WWW.SCITUS.COM, crielrann3upoBaHHas MOMCKOBAsi CHCTEMa HaydyHO!H HH(pOpMaIK

7. MeToauveckne YyKa3aHusi JJs OOy4YAalOUIUXCH IO OCBOCHMI) IMCUHMILIMHBI
(Mmomyuis)


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

B ocBoeHun AUCHUIITIMHBI UHBAJIMJIAMU U JIMAMU C OTPaHUYCHHBIMU BO3MOKHOCTAMU
3I0pOBBSl OOJIBIIIOE 3HAYCHHE HMMEET WHIAMBUIyallbHas ydyeOHasi pabora (KOHCYJIbTallMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

WupuBuayanbHble KOHCYJBTAIlMM IO TMPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CHOCO6CTByIOH_[I/IM WHAUBUAYaAJIU3allun 06yquI/151 N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyJYaroIUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXHOCTAMHU 310POBbA.

MeTtoau4ecKkue peKOMEHAAIUH CTYAEHTaM 110 OPraHu3aluy U3y4eHHUs TUCHUIIINHBI
«CopOuus 1 3KCTpPaKUUs B AHAINTHYCCKONH XUMHUI
VYcnemHoe 0OCBOEHHME AUCLUIUIMHBI IIPEANOJIAraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTYZICHTA ITyTEeM IUIAaHOMEPHOM, MOBCETHEBHOM pabOTHI.
Pabora ¢ KOHCIIEKTOM JIEKIHi

[IpocmoTpuTe KOHCIIEKT Cpa3y IOCIE 3aHATUN, OTMETHTE MaTepUall KOHCIEKTA JIEKIUH,
KOTOpBIM BBI3BIBACT 3aTPyAHEHMs Uil NOHMMaHudA. llombiTalitece HaWTH OTBETHI Ha
3aTPYAHUTENBHBIE BOIPOCHI, UCIIOJIB3YS PEKOMEHIYEMYIO JUTEPATypy. Ecim caMoCTOSTENBHO
HE yJaoch pa3odpaTbcs B MaTepuaie, chopMynupyiite BOIIpocsl U 00OpaTUTECh 3a MOMOILBIO K
IIpenoaaBaTesto Ha KOHCYIbTAlUY WK ONMKalIIen JeKIuu.

PeryisapHo oTBOAMTE BpeMs U ITOBTOPEHMS IIPOMJIEHHOIO MaTepuasa, IpoBepss CBOU
3HAHMSA, YMEHHS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

BoinoJsiHeHue 1a00paTOpHbIX padoT

Ha 3ansatum monyumre y mperonaBaTelnisi rpaduK BBITOJHEHHS JIAOOPATOPHBIX PadoOT.
Ilepen mnocewmieHneM ga0opaTOpUM H3Y4UTE TEOPUIO BOMIPOCA, MPEANOIaraeMoro K
UCCIIEIOBAaHUIO, O3HAKOMBTECH C PYKOBOJCTBOM II0 COOTBETCTBYIOILEH padoTe M HMOArOTOBBTE
IPOTOKOJI IPOBEIEHUS pabOThl, B KOTOPBIH 3aHECUTE:

— HazBaHue paloThI;

— 3aroTOBKH TaOJUI] JUIsl 3aII0JIHEHHSI SKCIIEPUMEHTAIbHBIMU JaHHBIMU HAOJI0ACHUH;

— ypaBHEHMS XMMHUYECKUX peakIil npeBpalieHnid, KOTOpble OYAYT OCYILECTBIIEHBI NIPH
BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacyeTHble (HOPMYIIbI.

OdopmieHre 0TYETOB JT0JKHO MPOBOUTHCS MOCIE OKOHYaHUs pabOThI B 1a0OpaTOpUU.

I[J'ISI IMOATOTOBKM K 3alIMTC OTUCTA CJICAYCT IMPOAaHAIU3HUPOBATH JKCIICPUMCHTAJIBHBLIC
pe3yNbTaThl, COMIOCTABUTH UX C U3BECTHBIMH TEOPETUYECKUMU TOJIOKEHUSIMU W CIIPABOYHBIMU
JaHHBIMH, O606IIII/ITI> PE3YIbTAThI I/ICCJ'IGI[OBaHI/Iﬁ B BHJC BBIBOJAOB IIO pa60Te, IIOATOTOBUTH
OTBETHI Ha BOIPOCHI, TPUBOJIMMBIE B METOJIUYECKUX YKA3aHUSX K BHITOJHEHHIO JIAOOPATOPHBIX
pabor.

Opranunsanus caMoCTOSITeIbHON padoThl

CamocrosarenbHass paboTa CTYAEHTOB CBfi3aHAa C IIJJAHUPOBAHUEM HKCIEPUMEHTA,
IPOBEIEHUEM MaTEMaTHYECKUX pacueToB M OOpabOTKU MOJYYEHHBIX JaHHBIX, MIPOPAOOTKON U
MOBTOPEHHEM JIEKIIMOHHOTO MaTepuala W MaTepuana yueOHMKOB, U3YYEHHUEM CaMOCTOSITEIbHO
HEKOTOPBIX pa3/esioB Kypca, MOATOTOBKOM K KOHTPOJIbHBIM paboTaM.



[TepedyeHs BOPOCOB ISl CAMOCTOSATEILHON paOOThI CTY/ICHTOB

HaumenoBanue pasnenos, Tem

[TepedeHb TEOPETUUECKUX BOIIPOCOB U MHBIX
3aJJaHU TI0 CAMOCTOSITENIbHON paboTe CTYICHTOB

OCHOBHBIE TTOHATHS METOJIOB
pasneneHus u
KOHIICHTPHUPOBAHUSI.
DKCTpaKIUs KaK METO/1
pasnueneHus u
KOHIICHTPUPOBAHUSI.

HasoBute OCHOBHbBIE CTIOCOOBI yCTpaHEHUs
MEMIAONIET0 BJIMSHUS KOMIIOHGHTOB TIpH aHAJU3e
CJIO’KHBIX TI0 COCTaBY OOBEKTOB.

Yro  Takoe  OTHOCHUTEIBHOE U
KOHLIEHTpUpoBaHue?

Kakoii mapaMeTp KOJIMYECTBEHHO  XapaKTepH3yeT
BO3MOXKHOCTb pa3Jie/IeHus ABYX U 00j1ee KOMIIOHEHTOB?
Kakoit  mapamerp  ucmoib3yercs Uil OLEHKH
3¢ EKTUBHOCTH KOHIICHTPUPOBAHHUSA?

a0coJIroTHOE

3KCTpaKI_[I/ISI KakK MCETOJ pasACJICHUA
U KOHLICHTPUPOBAHUSI.

Jlalite onpeneneHue CIeayrIMX NOHATHN: IKCTPaKIUs,
9KCTpareHT, pa3z0aBUTElb, IKCTPAKT.

JManre OnpeeIcHUe IIOHATHUIO KO3 UIUEHT
pasneneHusa. YKakHUTe YCIOBHS pa3[eleHus ABYX
BeuiecTB A u B, eciiu 00beMbl (pa3 paBHBI.

Jlaiite ompenencHUe MOHITHIO CTENEHb W3BJICUCHUS.
Kakum o0pa3om cremeHb U3BICUCHHS CBSi3aHA C
K03 puImeHTOM pacrpeacieHus?
Ha3oBute  OCHOBHBIE  THIIBI
BEIIECTB.

Kak 3aBUCHUT AKCTpaKLUS KOMILJIEKCHBIX
METAJJIOKUCIIOT OT 3apsijia U pa3Mepa aHuoHa?

Kak 3aBUCHUT JKCTpaKLus KOMIUIEKCHBIX
METAJJIOKUCIOT OT COJbBAaTHUPYIOIICH CIOCOOHOCTH
JKCTpareHTa?

JKCTParupyromuxcs

CopO1roHHBIE METO/IBI
KOHIIEHTPUPOBAHUS

3aBUCUT JIM CEIEKTUBHOCTh MOHOOOMEHHHKA OT €ro
€MKOCTH?

Kak u3MeHsieTcst crmocoOHOCTh K KaTHOHHOMY OOMEHY
MIpU IEPEXOJE OT

OJIHOTO  DJIEMEHTa K
[lepuoanueckoii cucremsl?
Kak u3mensiercsi cnocoOHOCTh K KaTHOHHOMY OOMEHY
MpU TEpexoJe OT OJHOIO DBJIEMEHTa K JpPYyromMy B
rpynnax Ilepuoanueckoit cucreMsl?

Kakas cragusi mporecca MOHHOTO OOMEHa SIBISIETCS
mumuTHpytomed npu Hu3kux (<0.01 M) u BBICOKHX
(>0.01 M) xoHueHTpanusix copoTHBa?

IpyroMy B TIpynmax

duznyeckue U THOPUAHBIE METOBI
aHanus3a

B yewm cymHoCTh pacnpenenuTenbHON XpoMaTorpapuu
Ha Oymare? Jlats onpenenenue Rf.

Kak oO6HapyXuBalOT U UACHTUPUIHUPYIOT KOMIIOHEHTHI
Ha OyMa)XHBIX U TOHKOCJIOWHBIX XpoMaTorpaMmMax?

8. IlepeyeHbr MH(POPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTe/ILHOIO MPOEcca MO0 JMCUUILIHHE (MOLYJIIO).

8.1 IlepeyeHb HEOOXOAMMOTI0 MPOrPAMMHOI0 O0ecIeYeHust




Jli1st moctpoeHust TpaMKOB M BBITOJHEHHS HEOOXOAMMBIX pacd€TOB Ui 1a00paTOPHBIX
pabot HeoOxonuma nporpamma MSExcel.

8.2 llepeuenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnexrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajabHo-TexHUYeckass 0a3a, HeoOxoauMmasi JJsi  OCYLIECTBJIEHUS
00pa30BaTeJbLHOrONMPOLECCa MO UCHUIIUHE (MOTYJII0)

MarepualibHO-TEXHHYECKOE 00eCIIeYeHNE TUCIIUTIIMHBI

Ne Bug pa6or
(MOyJIs1) M OCHAIIEHHOCTH

1. JlexumonHsble 3aHATUSA | JIEKIMOHHAs ayIUTOpUs

2. JlabopaTopHbIe JlabGopatopusi, paccuntannas Ha 10-12 yenoBek u OCHaIICHHAS
3aHATUA 7a00paTOpPHOM  XUMHUYECKOM  TOCYJI0M, pEaKTUBaMH W
AHATUTUYECKUM o0opynoBaHueEM: BCTPSIXUBATEIh
Ja00paTOPHBIN, JJICKTPOIUIUTKHA, BeChl aHanuTHdeckue BJIP
200, Becel TtexHuyeckue BJIKT-500, mkad cymuabHBIH,
marHutHas ~ Mmemanka Leki, wonomep «Dxcmept-001»,
doroxonopumerpbr KOK, Leki .

3. CamocrosTenbHas CamocTosaTenbHas paboTa CTYICHTOB OCYIIECTBISIETCS B
pabora yuTanpHBIX 3anax oubmmuorexku KyOI'Y, 3ame pedeparuBHBIX
JKypHaJIOB, BbluucHUTeIbHOM I1ieHTpe KyoI'Y, HWurepHer-
LEHTpe, a TaKXKe IPYruX ayauTopusx (akynbTera XUMHUU U
BBICOKMX TEXHOJOTHH C BO3MOXKHOCTBIO MOJKIIOYEHUS K CETH
«utepHer» u oOecreyeHHEM JOCTyla B DSIEKTPOHHYIO
MH(POPMAIIMOHHO-00PA30BATEIBHYIO CPEy OPTaHU3ALIUHU.



http://www.elibrary.ru)/

