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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Iean ocBoenns aucoummubsl. b1.B.J[B.03.01 «Mertonsl pa3zuencHus u
KOHIIEHTPUPOBAHUS B aHajn3e O0BEKTOB 3KCHepTu3bl» B cooTBercTBHEe ¢ OOIIl HampasieHus
04.03.01 Xumusa — popMupoBaHue y OyaymuUX CIEIHUATUCTOB CHCTEMHOIO IPEJCTABICHUS O
TEOPETUUECKHX, MPAKTUUECKHUX IMOAX0JIaX K PEIICHUIO 33/1a4 KOHIEHTPUPOBAHUS, pa3/elieHus
CIIOKHBIX MHOTOKOMIIOHEHTHBIX CMeCeH, MPUMEHSEMBIX [UIsl 0OecledeHHs] HaJeKHOCTH U
MPABUJIBHOCTH OOHApY>KEHUS U MACHTU(UKAIIMY BEUIECTB, HAIIEAIIUX IIUPOKOE IpPHUMEHEHUE,
KaK B IPOMBIIUIEHHOCTH, TaK U B HAYYHO-UCCIIEIOBATEIbCKUX JIA0OPATOPHSIX.

1.2 3agaun AUCHUILINHBI.
1. ChopmupoBarh y Oyaymux CHEHHUATUCTOB TMPEACTABICHUH OO0 YCIOBHUSX ITOCTAHOBKH
SKCIIEPUMEHTA B paMKaX PEIICHUs MPAKTHUCCKUX 33/1a4 XMMUYECKOTO aHaJIN3a;
2. PasButme y Oyaymmux CHCHHAIMCTOB TPAKTHYCCKUX HABBIKOB TIOCTPOCHUS CXEM
UIeHTU(UKAIIMY, Pa3JeICHUs] W KOHIICHTPUPOBAHUS AHAIMTOB B 3aBUCUMOCTH OT IIPHPOIBI
00pasIos.

1.3 MecTo qucuuuInHbl (MOIYJisl) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl.
JuctmiuimHa «MeTobl pa3fiefieHHss U KOHIICHTPUPOBAaHUS B XWUMHUH» OTHOCHUTCS K
BapuatuBHOWuacTu broka 1 "Aucuuminael (Moayaun)" yaeOHOTO T1aHa.

1.4 TlepeyeHb NUIAHMPYEMBIX pe3yJbTATOB 00y4YeHHMs 1O AWCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ IJIAHUPYEeMbIMHU Pe3y/IbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.

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

JOCTHIKCHUS KOMIICTCHIINN

[IK-1. CnocoOeH oOCylIecTBIATh CTaHAAPTHBIE OINEpallMd IO MpeIaraéMbIM METOIHKaM,
HaIIPaBJICHHBIEC HA NIOJyYEHUE U UCCIIEI0BAaHUE PA3JINYHBIX COEIMHEHNN U MaTepUalIOB

UIIK-1.1. OcymiecTBiuseT CTaHIapTHBIE | 3HAET  OCHOBHBIE  NPUHLMIIBI U o0nactu
oreparun 1o npeaaraeMpiM | MCIIOJIL30BAHUS  METOJOB  pasieleHus U
METO/IHKaM, HATPABICHHBIC Ha | KOHIEHTPUPOBAHUS BEIIECTB. a TaKXKe IpaBuia
TONyY€eHNE U HCCIENOBAHAE XuMUuecKux | TEXHUKH 6e30macHOCTH 0a30Bble M CIELHalIbHbIE
SKCIIEPUMEHTAJIbHBIE METOAbl  pa3felieHuss Hu
KOHLIEHTPUPOBAHHUS

COCIMHEHUM pa3IMyHOM IPUPOABl U
MaTepuaioB Ha UX OCHOBE

yMeeT  coOmogaTe  yCIOBUSL  NPOBEIEHHS
OKCIIEPUMEHTA, BECTH HAOMIOJCHHS 32 XOAO0M
IMPOBCACHUA OKCIICPHMCHTA, AHAJIN3UPOBATH
IMOJIYUYCHHBIC PE3YJIbTAThl U ACJIATh BBIBOJBI M3
Ha0JII0/IeHNH; BECTH JJaOOpaTOpHbIE 3aITUCH

BJIAJICET pueMaMu pazzeneHus u
KOHIICHTPUPOBAHUSI PA3IUMYHBIX BEIIECTB, YMETh
MOJTK30BAaTbC ~ HEOOXOIMMBIM  JUIsl  3TOTO
000py/IOBaHUEM M XUMUYECKOU MOCYA0U

[IK - 5 Cnoocoben NOPpUMCHATE OCHOBHBIC 3dKOHBI W 3aKOHOMCPHOCTH pPa3BUTHA
AHAJTUTHYIECCKON XUMUH IIpU aHAJIU3€ MMOJTYYCHHBIX PE3YJIbTATOB




Kon n HanmMeHoBaHue HHIUKATOPA

JOCTHIXXCHHA KOMIICTCHIIMHN

Pe3ynbrarel 00yueHus MO AUCHUILIIMHE

NIIK-5.1. Ucnonb3yeT 3HaHUS OCHOBHBIX
3aKOHOB M 3aKOHOMEPHOCTEW pa3BUTUSA
aAHAJIMTUYECKON XUMHUU

3HaeT OCHOBHBLIC IOHATHUA, TCPMHUHLI, CIIOCOOBI
KOHLOCHTPHUPOBAHUA u pa3aciicHus, ux
KOJIMYCCTBCHHBIC XapaKTCPUCTUKHU

yMeTb  OOOCHOBBIBaTH  IpEeUMYyLIECTBA U
BO3MOX>KHOCTH MeToJa pasneneHus u
KOHLEHTPUPOBAaHUs KaK Ha 3Tale IUIAHUPOBaHUS
9KCIIEPUMEHTA, TaK W IpPU IPOrHO3UPOBAHUU
IIOBE/ICHUS PEAIHBIX CUCTEM.

TCOPCTUYCCKUMU U IPAKTUICCKUMU 3HAHUAMMU I10
pealin3alilii pPa3JIMYHBbIX MCTOIOB pa3JCICHUSA U

KOHILICHTPUPOBaHUS

2. CTpyKTYypa M coiep:KaHHe IMCIHUIIIHHBI.

2.1 PacnipeaesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIAM padoT.

ux

OOmass TpyIO€MKOCTh JTUCIHHUIUIMHBI ~ cocTaBiser 33ad.eda. (108  wacom),
pacnpezieieHue Mo Buaam paboT IpeacTaBieHo B Tabauie(dna cmyoenmos ODPO).
Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
8 | __

KonraktHasi pa6ora, B TOM yHcJe: 62,2 62,2
AyauTOpHBIE 3aHATHS (BCEro): 60 60
3aHsATHS JEKIIMOHHOTO TUTIA 20 20 - - -
JlaGopaTopHble 3aHATHS 40 40 - - -
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHE 3aHITHSI) i ) ) )
HNnas koHTaKkTHas padora: 2,2 2,2
Kontpoius camocrosarensHoil padotsl (KCP) 2 2
ITpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTesibHass padoTa, B TOM YHUCJIe: 45,8 45,8
Kypcosas paboma - - - - -
IIpopabomxka yuebroeo (meopemuuecko2o) mamepuana 20 20 - - -
Buvinonnenue unousudyanvHulx 3a0anuii (n0020moeKa 15 15 i i i
coobwenull, npezeHmayuii)
Pegepam - - - - -
IToaroToBka K TeKyleMy KOHTPOJIIO 10,8 10,8 - - -
Oo6masi Tpya10eMKOCTh yac. 108 108 - - -

B TOM 4HCJIe KOHTAKTHAsA 622 | 622

pabora

3a4. ef 3 3

2.2 CTpyKTYypa QM CHUIUINHBI:



Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTUHBIL.
Pazgensl quctumuiHbl, n3ydaembie B 8 cemectpe (ounas ¢hopma)

AynutopHas Bueay
Ne HaumeHnoBanwue pa3zeioB MTOpHAS
padora pabora
J | II3 JP | CPC
1 2 4 5 6 7
OcHOBHBIE IOHATHS METOJIOB Pa3JIEIECHUs U 4 - 4 4
= KOHLICHTPUPOBAHUS
DKCTpakIus KaK METOJ pa3JeJICHUs U 10 - 30 15
2. KOHIICHTPHUPOBAHHUS
3. |CopOuroHHbIE METO/IBI KOHIIEHTPUPOBAHHS 4 - 4 15
4 ®dusnueckue U THOPUAHBIC METOBI Pa3IeICHUs 2 - 2 11,8
Hmozo no oucyuniune: 20 - 40 45,8

[Tpumeuanue: JI — nexnuu, 13 — mpaktudeckue 3anatus / cemuHapsl, JIP — nabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

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

®opmMma
HanmenoBanue
Ne Coneprxanue pasaena TEKYIIETO
pasznena
KOHTPOJIS
1 2 3 4

1. | OcHoBHble noHATHA |O0IIas XapaKTepUCTUKAa METOM0B pasieneHuss u| KoHTponbHas

METOJIOB pa3/ie/icHHs [KOHICHTPUPOBAHHUS. OcHOBHBIE HOHSATHS: pabora,
u paszeneHue, KOHIeHTpupoBaHue (oTHocuTensHoe u| JlabopaTopHas

KOHIICHTPUPOBAHHSL. abcooTHOE), BBIJICJICHUE. Knaccudukanus pabota

METOJIOB pa3JelIeHuss M KOHLEHTPUPOBAHUA IIO
YUCIy KOHTAaKTUPYIOIIMX (a3, IO arperaTHoMy
COCTOSIHUIO KOHTaKTUPYIOLINX ¢as.
KonnuecTBeHHBIE  XapaKTEpPUCTUKH  MPOLIECCOB
pa3zfeneHus W KOHLIEHTPUPOBAHUS: KOI(P(UIIMEHT

DKCTpaKIus KakK
METOJ pa3eIeHUs U
KOHIICHTPUPOBAHHUS.

pacrpenenenus, CTETEHb U3BJICYCHHUS,
KO3 (QULMEHT KOHLUEHTPUPOBAHUS U KOd(DPUIIHEHT
pasaeneHus.

OCHOBHBIE ONpEEICHUs: IKCTPAKIUSA, HKCTPAreHT,
JKCTPAKT, pPEIKCTpaKLIUs, PEIKCTpareHT,
peskcTpakT. OCHOBHBIE 3aKOHBI U KOJMYECTBEHHBIE
XapaKTEPUCTUKUA HKCTpakuuu. Pacuer komuuectBa
SKCTpaKIIUH, HEOOXOAUMBIX  JUIsl  TIOJIHOTO
W3BJICYCHHSI KOMIIOHEHTAa B OpTaHUYECKyro (Dasy.
Koncranrta skcrpakuuu. TUIBI 3KCTparupyronmxcs




coequHeHmnil (knaccudukarus mo FO.A. 3010ToBY).
Bnusnaune KHCJIOTHOCTHU BOJTHOH da3sl,
KOHIICHTPALIUU peareHra, KOHCTAHTEI
pacmpeiesieHdss M KOHCTaHThl  JAMCCOLIMALIMH
peareHTa, KOHCTaHThl YCTOMYMBOCTH M KOHCTAHTBI
pacmpelieNieHus  KOMIUIEKCA,  KOHKYPUPYIOIIHMX
peaknuii B BOAHOW ¢a3e, COJei- AICKTPOJUTOB,

KOHLIEHTPALUU JJIEMEHTa,  TeMIepaTyphl,
pacTBopHUTENS Ha 3KCTPAKLIHIO BKC.
XapakTepucTUKa  OCHOBHBIX  IKCTPAKIIMOHHBIX
peareHToB
2. Copbuunonnsie  |OcoOeHHOCTH copommu KaK metona| Jlaboparopuas
METO/IbI KOHIEHTPUPOBaHUs. XapaKTePUCTHKa COpPOCHTOB, pabota
KOHLICHTPUPOBaHUSA Tpe6OBaHI/I$[ K HUM. KOHHGHTpI/IpOBaHI/IC B
CTaTMYECKOM H JUHAMHUYECKOM  PEKUME.
Heopranunueckue copOeHTBI: OKCHJIbI, TUIPOKCUIBI
METaJIJIOB. OcobenHoctu MPAKTHYECKOTO
HCIOJIb30BaHUS.
CuHTeTHYeCKHEe UOHUTHI. [IprMepsl UCTIOIh30BaAHMS
KOMILIEKCOOOPA3yIOIINX COPOCHTOB Il BBIICICHUS
U KOHIICHTPUPOBAHUS  HEOPTaHUYECKUX U
OpraHnyeckux coeAauHeHui. [lomyuenue nonumepon
C  MOJIGKYJSIPHBIMH  OTHeuyaTkaMu. bymaxHas
xpomaTtorpadusi- BO3MOKHOCTH , TPUMEHEHHE.
2.3.2 3aHATHS CEMUHAPCKOI0 THIIA
3aHATHS CEMUHAPCKOTO TUTIA — HE TIPEyCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
No HanmenoBanue nabopatopHbix paboT TEKYIIETro
KOHTPOJISI
1. DKCTPaKIIMOHHO-(HOTOMETPHUECKOE OTpeIeICHHEe aHHOHOAKTUBHBIX Otuer 1o
BemiectB (IIAB) B mouBe nabopaTtopHoOi
pabote
2. DKCTPAKIIMOHHO-(POTOMETPUYECKOTO OIpe/Ie/icHe IuHKa ¢ 1-(2- Otuer 1o
MUPUINIIA30)-2- Ha)TOIOM nabopaTtopHoi
pabote
3. DKCTPaKIIHOHHO-(DOTOMETPHUECKOE OTpeIeICHHEe aHNOHOAKTUBHBIX Otuer 1o
BemiectB (ITAB) B Boze nabopaTtopHoi
pabote
4. | KoHIEHTpUpOBaHNE MUKPOKOIHYECTB HHUKENIS U3 MPUPOIHBIX BOJ HA Otuer o
HWOHUTE METOJIOM TOHYIIUX YaCTUIl C TOCIEAYIOMHUM (OTOMETPUICCKUM abopaToOpHO




OnpeaACIICHUEM HUKECIIA ¢ JUMCTUIITITIMOKCUMOM pa60Te
KoHueHTpupoBaHre MUKPOKOJIUYECTB KEJe3a U3 TPUPOJIHBIX BOJ Otuer no
COOCOKJICHHEM C KapOOHATOM KAITBIIUS U TIOCTIEAYIONTIM 1abopaTopHOii
KOJIOPUMETPUIECKIM OIPEICIICHUEM XKelle3a ¢ CyTb(HOoCATUITUITIOBOMN pabote
KUCJIOTOMN

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PaldoT (IIPOEKTOB)

KypcoBbie paboTsI (ITPOEKTHI) — HE MPETyCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YarIIUXCs M0 JUCHUILIMHE (MOIYJII0)

IlepeyeHp yueOHO-METOIUUECKOT0 00eCIeYeH s JUCIIUILIMHEI
Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |IIpopabotka yue6Horo |(IlepedeHb OCHOBHOW M JIONOJIHUTENBHON y4e€OHOH JHUTEpaTypshl,
(TEOpeTHYECKOTO) HEOOXOIMMOM [ OCBOCHUS TUCIIUTLIMHBI
MaTepuaia
2 |BeimonHeHue IlepeueHb OCHOBHOM U JIOIOJHUTENBLHOM y4eOHOH JIUTEpPaTyphl,
WHIVBUAYaJIbHBIX HE00XO0AUMOM J11 OCBOCHHUS JUCLUIIINHBI
3a1aHUI

VY4eOHO-MeTOIMYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3

YHCiIa MHBAIK/IOB U JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTasistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JOPOBBS U BOCIPUATHS HH(POpPMALIUH

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeITMUEHHBIM HIPUPTOM,

JUist T ¢ HapyIIEeHUsIMU CITyXa:

— B ieyaTHoO! opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:
— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

OO0pa3oBaTte/ibHbIE TEXHOJIOTHHI

C Bun sanstus Hcnonb3yeMble MHTEPAKTHBHBIE
eMecT
P (JI, JIP ) 00pa3zoBaTeIbHbIE TEXHOJIOTUH
b
8 Jlexuus TICKYCCHSI

JlaGopaTopHblie pabOThI | perieHre MPOOJIEMHBIX CUTYallMi B COCTaBe
MaJbIX TPYII , 00CYXICHHUE PE3yIbTaTOB
HUCCIIEIOBAaHUN

JIekuu TpeCTaBISIOT COOOM CHCTEMATHYeCKHe 0030phl OCHOBHBIX 3aKOHOB HAYKH O

OpTraHU4YCCKUX pCarcHTax, IpuMCHACMBIX B AHAIMTHYECKOM XUMUH.



Ha naGopatopHbix pa®oTax BBINOJHSAETCS JIAOOPATOPHBINA MPAKTUKYM IO TeMaM Kypca,
MOJICIIUPYIOTCSI OCHOBHBIE MPOIECCHl U U3YUYAIOTCS B XOJI€ IKCIIEPUMEHTa 3aKOHOMEPHOCTH UX
npotekanus. OHU MPOBOJATCS B JIAOOPATOPHUSAX, OCHAIICHHBIX BCEM HEOOXOIUMBIM (IIOCYIIOM,
peaKTHBaMU ¥ CIEHHUAIBHBIM 00OpyaoBaHueM). JlaGopaTopHble pabOTHl MPEANONAraroT
UCTIOJIb30BAaHUE  MHOXKECTBA  B3aUMOCBSI3aHHBIX M B3aUMHO-JONOJHSIONIMX  METOJOB,
HAIpaBJICHHBIX HA IIMPOKOE B3aMMOJICHUCTBUE CTYACHTOB HE TOJBKO C IMPEMOJaBaTesieM, HO U
JIpyr ¢ OpyroM M Ha JOMHHHMPOBAHHE AaKTUBHOCTH CTYAEHTOB B mporecce oOydeHus. YacTh
7a00paTOPHBIX paboT TPOBOIUTCA B ¢dopMe OOCYXKIAEHUsS NpoOJeMbl , pabOThl B MajbIX
rpymnmnax.

JlMcKyccHsl CTPOWTCS Ha OCHOBE JTUAIOTHYECKOTO OOIIEHHs YYaCTHHKOB B TIPOIIECCE
OOCYXJIEHUS W pa3pelIeHUs] TEOPETHYECKHX W MpakTHYeckux mpobisem. CryaeHtram
npejUlaraeTcsi CpaBHUTh W NPOAHAIU3UPOBATh BapHaHThl IPOBEACHUS OKCIICPUMEHTA,
BBICKA3aTh CBOE MHEHHE, 33/1aTh BOIIPOCHI.

Onpoc CTyIEeHTOB MPOBOAMTCS Ha JaOOpaTOPHBIX pabOTax MO HMTOTaM BBIMOJHEHUS
71a00paTOPHOIO NPAKTUKYMA.

Jlnist Wil ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IIPEIYCMOTPEHA OpraHU3allus
KOHCYJIbTAIMiA C HCIIOJIb30BAaHUEM JICKTPOHHOH IOYTHI.

4. OneHoO4YHbIE CPEACTBA /ISl TEKYLIEr0 KOHTPOJIA yCIeBaeMOCTH M IIPOMEKYTOYHOMI
aTTrecTalnuu

DoHJ OLIEHOYHBIX CpeacCTB 1Jisl IPOBEACHUS TeKyHIeﬁ arrecranuu

Tekymmii KOHTPOJIb OCYIIECTBIISIETCS IPEMOJaBaTeNieM, BEAYIIUM IPAKTHYECKHE
3aHATUS. HAa OCHOBE BBINIOJIHEHHUS CTYJCHTaMH JIOMAlIHUX 3aJaHUil © J1abopaToOpHOTO
npakTukyma. JIsi mpoBemeHWs TEKyIIEro KOHTPOJIS HCIONB3YIOTCSA cleayromue (GpopMbl
KOHTPOJIS: OIPOC, 3aIuTa Ja00paTOPHBIX padOT, KOHTPOJIbHBIE PAOOTHI.

OrneHouHble cpencTBa Uil HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0POBBSI BRIOMPAIOTCS C YI€TOM UX WHAMBHIYATBHBIX TICHXO(PH3HUECKUX 0COOCHHOCTEMH.

— IpU HEOOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI IPEIOCTABIISIETCS IOTIOTHUTEIIEHOE BPeMs ISl TIOJTOTOBKH OTBETA Ha IK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLICHUBAHUS PE3yIbTATOB 00yUEHHsI MHBAIUAOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPHUBAETCS MCIIOJIb30BaHNE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpY HEOOXOAUMOCTH JIJISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TpOLEAypa OLEHUBAHUS pE3YyIbTaTOB OOYYEHHUS MO JAMCLUUIUIMHE MOXET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa orneHMBaHUs Pe3yabTaTOB OO0YYEHHs MHBAIUAOB M JIHMII C OrpaHMYEHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIO) MpeIycMaTpUBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, AZANTUPOBAHHBIX K OrPAaHUUYEHHSIM HX 370pPOBbS W BOCIPHATHS
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



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

1 Kakoii o0bem opranuyeckoil (aszpl (IKCTpareHTa, COAEPMAIIET0 KAIpUIOBYIO KHUCIIOTY)
HEOOXOIUMO B3ATH It TOro. UrtoObl He 99% wusBieub KoOambT u3 1 M° €ero aMMHAYHOTrO
pacTBopa, coaepkamero 11/ Co?*. Kakosa OyJeT ero KOHIEHTpAIMsl B OpraHu4ecKoi (aze?
(D¢o B 3THX yeioBusx pasen 4000.)

2 Haecky o0pasuna wmaccoir 2,355t, comepxkamero — Na,SO,, pactBopuiu B 100 i
JUCTWIIIMPOBAHHON BOJbl. AMKBOTHYIO yacTh 10,00 Mu1 mpomycTuiu dyepes3 ciioil KaTHOHUTA B
H'- ¢popme. Ha Tutpopanue smoara nomwio 10,25 mi 0,1550 M pacTBOpa T'MIPOKCHAA HATPHS.
PaccuuraiiTe mponeHTHOE cofiepkaHue cylbdara HaTpus B 0Opasle.

3 OnummmTe BUJIBI B3aUMOJICHCTBUS MEKYy COPOTHBOM U COPOCHTOM?

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBeIeHNs IPOMEKYTOYHOH aTTeCTAlMH

WTOrOBBIi KOHTPOJIB OCcymiecTBisieTcss B opme 3auera .OueHKka 3HAHUN MO TUCIHILIINHE
«Metoapl pa3felieHHsT M KOHUEHTPUPOBAHMS B XMMHUW»  Ha  3adeTe  IPEANoJaract
T epeHIIMPOBAHHBIA  TOAXO0A K CTYACHTY, Y4€T €ro HHIMBUAYAJIbHBIX CHOCOOHOCTEH,
CTENEHM YCBOEHMSI M CHCTEMaTH3allMd OCHOBHOI'O NOHSTUHWHOIO ammapara, 3HaHUN y4eOHOro
Kypca, YMEHHUS JeNaTh JOoKa3aTeIbHbIE BHIBOJIBI U 00001IeHus. OLeHuBaeTcsl He TOJIBKO TITyOnHA
IOHUMAaHMs OCHOBHBIX MPOOJeM y4eOHOW NUCIMILIMHBI, HO U YMEHHUE HUCIOJIb30BaTh B OTBETE
IIPAKTUYECKUIA MaTepHall.

Bonpocs! k 3auery

(mpuMepHBI IepeYyeHb BONPOCOB)

1. OcHOBHBIE METOJIBI PA3ACIEHUS U KOHLIEHTPUPOBAHMUSA, UX POJIb B XHMUYECKOM aHaJM3E,
BbIOOp U omeHka. CodeTaHue METOJOB pa3JiefieHUs] M KOHIEHTPUPOBAHUS C METOAaMHU
onpeneneHusi; THOpUAHbIE MeTOoJbl. Pa3jerneHue CONMOCTaBUMBIX KOJMYECTB 3JIEMEHTOB U
OTJIEJICHUE MaJIbIX KOJMYECTB OT OOJIBIIMX.

2. OpHocTymeHYaTble M MHOTOCTYNEHYaTble  Mpolecchl  pasfeneHus.  KoHCTaHTbI
pactipenenenus. Koaddunment pacnpenenenus. Crenenp u3BiedeHus. DakTop pas3iciieHHs.
KoadpuimeHT KoHIIEeHTpUpOBaHUSI.

3. Teoperuuyeckue  OCHOBBI ~ METOJOB.  3akoH  pacmpeneneHus.  Knaccuduxanms
OKCTPAKIMOHHBIX MponeccoB. CKOPOCTb AKCTpPAaKUUU. THUMIBI 3KCTPAKLMOHHBIX CHCTEM.
VYcnoBud  OKCTpaKIMM HEOPraHWYECKMX M OpPraHM4ecKMX COeAUHEHHH. Peskcrpakuus.
ITpupona n XxapakTepucTHKa SKCTPAreHTOB.

4. PazneneHue 3JEMEHTOB METOAOM OKcTpakuuu. OCHOBHbIE OpPraHMYECKHE PpEeareHThI,
UCIIONIb3YEMbIE ISl pa3felieHusl 3JEMEHTOB METOAO0M d3KcTpakuuu. CeneKkTHBHOE pasiesieHue
AIIEMEHTOB METOJIOM MoAOOpa OpraHUYecKuX pacTBopuTesneil, n3menenue pH BonHo# (asbl,
MacKHpPOBaHUS U JeMackupoBaHus. [Ipubops! 1uist SKCTpakuy.

5.IlpuMeHeHNe HEOPraHWYECKUX W OPraHMYeCKHX peareHToB i ocaxjaeHus. CrnocoObl
pasjieneHus IMyTeM YCTaHOBJECHHUS pa3NUYHBIX 3HaueHui pH, oOpa3oBaHUS KOMIUIEKCHBIX
COCIMHEHUN M MPUMEHEHHS OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX peakuui. ['pynmnosbie
peareHThl U NPeAbSBISEMbIC K HUM TPEOOBAHMS.



6. XapaKTepUCTHUKH MaJIOPACTBOPUMBIX COCIMHECHHM, HamOoJiee 4YacTO HCIONIb3YeMbIX B
aHayinse. KoHLeHTpupoBaHHEe MUKPO3JIEMEHTOB.

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

8.Tonkocnoiinas xpomatorpadus. Mexanusmsl pazaeneHus. CopOeHTHl U NMOJABMXXKHBIE (a3bl.
O6acTu NpUMeHEeHUsl.

9.CopOrmuss, mexanu3mbl copoumu. CopOeHTHI, BHABI. AKTUBHBIE YIiid. VOHOOMEHHHMKH U
XeJnaTroo0pasyrolue COpOSHThI Ha OpraHNYecKol MaTpulle. XeaaToo0pasyromue copOeHTHI.

10. Kpemue3émbl u xumMuuecku MoaupUIMpoBaHHbIE KpeMHE3EMBL. Heoprannyeckue
COpOEHTHI.

11. ductumsnus. JAuctuuisiiusi B BbICOKOM Bakyyme. Otronka. Jlnodunbnas cymka. Cyxas u
MOKpasi MUHepanu3aius. Bosronka (cyOmmumarus).

5. IlepeyeHb OCHOBHOW W JONOJHHUTEJIbHOH y4eOHOH JHMTEPATYpPbl, HEOOXOAMMOI
JJIs1 OCBOCHMS TN CHUILTHHBI (MOXYJIA)

5.1 OcHoBHasi 1MTEpaTypa:
1. Mocksun JI.H., Ponuakos O.B. MeToabl pa3aeneHus 1 KOHIIEHTPUPOBAHUS B AHATMTUYECKOM
xumuu. — U] “Uurennext”. 2011. — 348 c.
2. AHanuTuuecKkas XUMHUs: Y4eOHUK Ui CTYIeHTOB BYy30B. T. 2 : MeTobl pa3/ieieHusl BEIECTB
U TuOpuIHbIe MeTOABI aHanu3a / o pex. JI. H. Mocksuna ; — M. : Axagemus, 2008. — 300 c.
3. AHanuTHYecKas XUMHUS : YIeOHHK JIUIsl CTyeHTOB By30B : B 3 1. T. 3 : Xumuueckuii anamms /
nop pex. JI. H. MockBuna ; — M. : Akanemus, 2010. — 365 c.
4. Jleitkun HO.A. ®OuU3NKO-XMMHYECKHE OCHOBBI CUHTE3a MOJUMEPHBIX cOpOeHTOB. M: buHoM.
JlaGoparopus 3nanmii. — 2011. — 414c.

5.1.2. DyIeKTpOHHbIE U31aHUSI OCHOBHOM JINTepPaTyphbl:

1 . AAronosckuii B. 1. Ancop6uust — M. : BUHOM. JlabopaTopust 3Hanuii, 2015. — 216 c.

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

5.2.2. DyleKTpOHHbIEe U3/1aHUs IONIOJHUTEJIbHO JTUTEPaTypPhbI:

1. Hpyros 0.C., Pogun A.A. — IIpo6GomoaroToBka B 9KOJIOTHYECKOM aHAIIN3E !
IpaKkTU4YecKoe pykoBoacTBo- M. bunom, Jlaboparopus 3nanwmii, — 2013. — 855c.

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANIMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /IJISI OCBOCHUSI JUCHHILINHBI (MOYJIs1)
WWW.Scopus.com, bubnuorpadudeckas u pedeparuBHas 0aza JaHHBIX IS OTCICKUBAHUS
HUTHUPYEMOCTH CTaTel, ONMyOJIMKOBAaHHBIX B HAYYHBIX M3aHUIX

WWW.SCITUS.COM, crielMatn3upoBaHHas MOMCKOBAsi CHCTEMa HaydyHOH HH(OpMaIIK

7. MeTtoauveckne yKazaHusi MAJs1 OOyYalOIIMXCH IO OCBOCHMI) IHCHMILIMHBI
(Mmomyuis)


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

B ocBoeHun AUCHUIITIMHBI UHBAJIMJIAMU U JIMAMU C OTPaHUYCHHBIMU BO3MOKHOCTAMU
3I0POBBSl OOJIBIIIOE 3HAYCHHE HMMEET HWHIAWBUIyallbHas ydyeOHash pabora (KOHCYJIbTallMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOTro MaTepuaia.

WupuBuayanbHbIe KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CHOCO6CTBYIOH_[I/IM UHAUBUAYaIN3allun 06y‘-ICHI/ISI 1 YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy MpernojaBaTesieM W O0YyJYaroImUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXHOCTSMHU 310POBbA.

Metoau4ecKkue peKOMEHAALMH CTYAEHTAM 110 OPraHU3aly U3Y4eHHU s TUCHUILIHHBI
«CopOuus 1 3KCTpPaKUUs B AHAINTHYCCKONH XUMHUI
VYcnemHoe OCBOEHHME AUCLUIUIMHBI IIPEANOJIAraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTY/ICHTA ITyTEeM IUIAaHOMEPHOH, MOBCETHEBHOM pabOTHI.
Pabora ¢ KOHCIIEKTOM JIEKIHi

[IpocMOTpUTE KOHCIEKT Cpasy MOCIE 3aHSATUNA, OTMETHTE MATEpHUANl KOHCIEKTA JIEKIIHH,
KOTOpBIM BBI3BIBACT 3aTPyAHEHMs Uil NOHMMaHudA. llombiTaliTece HaWTH OTBETHl Ha
3aTPYAHUTENBHBIE BOIPOCHI, UCIIOIB3YS PEKOMEHIYEMYIO JIUTEPATypy. Ecim caMOCTOSTENBHO
HE yJaoch pa3odpaTbcs B MaTepuaine, chopMyaupyiTe BOIIPOCH U OOPAaTUTECh 3a OMOILBIO K
[IpenoaaBaTesio Ha KOHCYJIbTAllUK WK ONMKalIIen JeKIuu.

PeryisipHo oTBOAMTE BpeMs Ul ITOBTOPEHMS IIPOMJIEHHOIO Marepuasna, IpoBepss CBOU
3HAHMSA, YMEHHS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

BoinosineHue 1a00paTopHbIX padoT

Ha 3ansatum momyumre y mperonaBaTelnisi rpaduK BBITOJHEHUS J1a0OpaTOpHBIX padoT.
Ilepen mnocewmieHneM ga0opaTOpUM H3YYUTE TEOPUIO BOMIPOCA, MNPEANOIaraeMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM II0 COOTBETCTBYIOIIEH padoTe M MOArOTOBHTE
IPOTOKOJI IPOBEIEHUS paboThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHe paloThI;

— 3aroTOBKH TaOJIUI] JUIsl 3aII0JIHEHHSI SKCIIEPUMEHTAIbHBIMU JaHHBIMU HAOJI0ICHUH;

— YypaBHEHMS XMMHUYECKUX peakIil mpeBpalieHuid, KOTOpble OYAYyT OCYILECTBIIEHBI MIPH
BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacyeTHble HOPMYIIbI.

OdopmieHre 0TYETOB JI0JIKHO MPOBOJUTHCS MOCIIE OKOHYAHUS pabOoThI B J1a0OpaTOpUH.

I[J'Ifl IMOATOTOBKM K 3alIHUTC OTUYCTA CICAYCT MPOaHAIU3UPOBATH JKCIICPHUMCHTAJIBHBLIC
pe3yNbTaThl, COMIOCTABUTH X C U3BECTHBHIMH TEOPETUUECKUMHU TMOJOKEHUSIMH HIIM CIIPABOYHBIMU
JaHHBIMHU, O606I].[I/ITI) PE3YIBbTATHI I/ICCJ'Ie)IOBaHI/Iﬁ B BHUJIC BBIBOJAOB IIO pa60Te, IIOATOTOBUTH
OTBETHI Ha BOIPOCHI, MTPUBOJIUMbIE B METOJUYECKUX YKa3aHUSX K BBITOJHEHHIO JIA0OPATOPHBIX
pabor.

Opranunsanus caMoCTOSITeIbHON padoThl

CamocrosarenbHass paboTa CTYAEHTOB CBsi3aHAa C IUJJAHWPOBAHUEM HKCIEPUMEHTA,
NPOBEICHUEM MAaTEMaTHYECKUX pacueToB M OOpabOTKM MOJYyYEHHBIX JAHHBIX, MPOpPAOOTKON U
MOBTOPEHHEM JIEKIIMOHHOTO MaTepualia U MaTepuana yueOHHMKOB, U3yYEHHEM CaMOCTOSITEIbHO
HEKOTOPBIX pa3/esioB Kypca, MOATOTOBKOM K KOHTPOJIbHBIM paboTaM.



[TepedyeHnr BOPOCOB ISl CAMOCTOSITEILHOM pabOTHI CTYICHTOB

HaumenoBanue pasnenos, Tem

[TepedeHb TEOPETUYECKUX BOIIPOCOB U MHBIX
3aJJaHUI TI0 CAMOCTOSITENIbHOU paboTe CTYICHTOB

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

Hazosure OCHOBHBIE CIIOCOOBI yCTpaHEHUs
MEMIAONIET0 BJIMSHUS KOMIIOHGHTOB TIpH  aHAJN3e
CJIOHBIX IT0 COCTaBY OOBEKTOB.

Yro  Takoe  OTHOCHUTENBHOE U
KOHLIEHTpHUpoBaHue?

Kakoii mapaMeTp KOIMYECTBEHHO  XapaKTepH3yeT
BO3MOKHOCTh pa3/iefieHusI IBYX U 00jee KOMIIOHEHTORB?
Kakoit  mapamerp  wucmoib3yercs  JUII  OLICHKH
3¢ EKTUBHOCTH KOHIICHTPHUPOBAHUSA?

a0CcoJIFOTHOE

DKCTpaklys Kak METOJ pa3JeeHUs
U KOHLEHTPUPOBAHMSL.

Jlaiite onpeneneHue CIeayIMX TOHATHN: SKCTPaKIUs,
9KCTpareHT, pa3z0aBUTEINb, IKCTPAKT.

Mante onpeeIeHue IIOHATHUIO KO3 UIUEHT
pasneneHusa. YKakHUTe YCIOBHS pa3[elieHus ABYX
BeulecTB A u B, eciiu 00beMbl (pa3 paBHBI.

Jlaiite ompenencHUe MOHITHIO CTENEHb W3BICUCHHUS.
Kakum o00pazom cremeHb W3BICUEHHsS CBSi3aHA C
K02 puImeHTOM pacrpeacieHus?
Ha3oBute  OCHOBHBIE  THIIBI

BEIIECTB.

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

Kak 3aBUCHUT SKCTpaKLuUs KOMILIEKCHBIX
METAJUIOKUCIIOT OT COJbBATUPYIOIIEH CHOCOOHOCTH
JKCTpareHTa?

JKCTParupyroImuxcs

CopO1roHHBIE METO/IBI
KOHIIEHTPUPOBAHUS

3aBUCUT JIM CEIEKTUBHOCTH MOHOOOMEHHHKA OT €ro
€MKOCTH?

Kak u3MeHsieTcst cmocoOHOCTh 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
rpynmax Ilepuonnueckoit cucreMsr?

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

IpyromMy B TIpynmax

®dusndeckue U THOPUITHBIC METO/IBI
aHaimza

B yewm cymHoCTh pacnpenenuTenbHOl XpoMaTrorpapuu
Ha Oymare? Jlats onpeneneHue Rf.

Kak oO6HapyXuBalOT U UACHTUDUIHUPYIOT KOMIOHEHTHI
Ha OyMa)XHBIX U TOHKOCJIOWHBIX XpoMaTorpaMmax?

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

8.1 IlepeueHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecreYeHust




Jli1st moctpoeHust TpaMKOB U BBIIOJIHEHHS HEOOXOANMBIX pacd€TOB [UIsl 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 TUCHUIIUHE (MOTYJII0)

MarepualibHO-TEXHHYECKOE 00eCIIeYeHNE TUCIIUTIIMHBI

Ne Bug pa6or
(MOyJIs1) M OCHAIIEHHOCTH

1. JlekumonHsbIe 3aHATUA | JIEKIMOHHAs ayIUTOpUs

2. JlabopaTopHbIe JlabGopatopusi, paccuntanHas Ha 10-12 yenoBek u OCHaIICHHAS
3aHATUA 1abopaToOpHON  XMMHUYECKOW  TMOCYAOH, peakTuBaMH U
AHATUTUYECKUM 00opynoBaHUEM: BCTPSIXUBATEIh
1abopaToOpHBIi, SJIEKTPOIUIMTKH, Bechl aHanmuTuueckue BJIP
200, Becel TtexHumyeckue BJIKT-500, mkad cymuabHBIH,
marHutHas ~ Mmemanka Leki, wonomep «Dxcmept-001»,
doroxonopumerpsr KOK, Leki .

3. CamocrosTenbHas CamocTtosaTenbHas paboTa CTYICHTOB OCYIIECTBISIETCS B
pabora yUTaNbHBIX 3amax oOubmuorexku KyOI'Y, 3ame pedeparuBHBIX
JKYypHaJIOB, BbluucHUTEIbHOM I1ieHTpe KyoI'Y, HWurepner-
[EHTpe, a TaKXKe OPYruX ayauTopusix (akyibTeTa XUMHH U
BBICOKHX TEXHOJOTHI C BO3MOXKHOCTBIO MOJKIIOYEHUS K CETH
«utepHer» u oOecreyeHHEM JOCTyMa B DSIEKTPOHHYIO
WH(pOPMaAIITMOHHO-00Pa30BATENBHYIO CPEy OPTaHU3AIIUHU.



http://www.elibrary.ru)/
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