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1 Heau u 3axa4y U3ydeHHsT TUCIUIJIMHBI (MOXYJIs).

1.1 Heab ocBoenns aucuumuinabl. b1.B.J1B.03.02 «CopOmus u dKCTpakius B aHATUTHIECKOMN
xumun» B cootBerctBue ¢ OOIl nampaBnmenus 04.03.01 Xwmms — QopmupoBanme y Oymymux
CIICIUATUCTOB CUCTEMHOTO TMPEACTABICHUS O TCOPETUYCCKUX, MPAKTHYCCKUX MOIXOJaX K PEIICHUIO
3aJa4 KOHIICHTPUPOBAHUS, PA3JCICHUS CIIOKHBIX MHOTOKOMIIOHCHTHBIX CMECCH, MPUMEHICMBIX IS
obecrieyeHnsT HAJIe)KHOCTH ¥ TPABWILHOCTH OOHApY)KEHHS W HIACHTU(QHMKAIMU BEIIECTB, HAIEAIIHX

HIUPOKOC MPUMEHCHUE, KaK B IPOMBIINIJICHHOCTH, TaK U B HAYYHO-HUCCJIIEA0OBATCIIbCKUX na60paT0pI/I${x.

1.2 3apayu AMCUUILIHHBI.

1. ChopmupoBath y OyIyIIuX CICIHUATHCTOB MPEICTABICHUI 00 YCIOBHIX MOCTAHOBKU PKCIICPUMEHTA B

paMKax p€HICHUA IMPAKTUYICCKUX 3aJa4 XUMHUYCCKOI'O aHaJIn3a,

2. PazButne y Oyaymux CHEIMAINCTOB MPAKTUYECKHX HABBHIKOB IOCTPOCHUS CXeM HICHTH(PHUKAIHH,
pasjelieHus ¥ KOHIICHTPUPOBAHYsSI aHAJMTOB B 3aBUCUMOCTH OT MPUPOIBI 00Pa3IIoB.

1.3 MecTo AucUMIIUHBI (MOYJS) B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl.

Huctummmaa «CopOuns 1 SKCTPaKIUs B aHATUTHYECKON XUMUI» OTHOCHTCS K 9acTH y4eOHOTO

Tiana , opMupyeMoil yuacTHUKaMU 00pa30BaTEIIbHBIX OTHOIICHUM,

1.4 TlepedyeHb mNJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHS MO JUCHUIUIHHE (MOAYJII0),

COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/IbTaTAMM OCBOEHHs1 00pa30BaTe/IbHON POrpaMMbl.

W3ydenne naHHOW y4eOHOW NMCIUIUTIHBI HAIIPABICHO Ha (hopMHUpOBaHUE y 00YHAOIINXCS
obmenpodeccnoranbHbIX/MpodeccrnoHanbHBIX KoMreteHmid (OITK/TIK)

No Wnnexe Conepxanue B pesynbTare n3ydeHus: yaeOHON TUCIUTUINHBI
" | koMIieTe | KOMITETeHIMH (WU € o0yyJaronecs J0JKHBI
AL 13000505 YaCTH) 3HATh YMeThb BJIA/IeTh
1 K 1 CriocoOeH  BBITIONHATH | OCHOBHBIE co0Jro1aTh BJIQ/IETh
CTaHJIAPTHBIC OIEPAIUH | IPUHIIMIIBI U | yCIOBUS nprUeMaMu
o npeiaraeMeiM | o6actu MIPOBEACHHUS pasieneHus  u
METOJTMKaM aHalln3a WCTIONB30BaHMS | DKCIIEPUMEHTA, KOHLICHTPUPOBAH
METOAOB BECTH U pasIMYHBIX
pasaesieHus u HAOMIOZCHHUS 32 BELIECTB, YMETh
XOJIOM
KOHUCHTPUPOBAH | 1y penemms 0JIb30BAThCS
HA BeIECTs 9KCIICPUMCHTA, HEOOXOIUMBIM
AHAJIM3UPOBATH IJ1sL 3TOTrO
HOJTy9CHHBIC 000py10BaHHEM
PE3YIbTATBL M |y xymuyeckoit
ZeNaTh  BHBOMBL | ooy
U3 HaOJIIOIEHHI;
BECTH
nabopaTtopHbie
3armcu
2 [IK-5 CriocobeH  TpUMEHSTH | OCHOBHBIE YMETh TEOPETUYECKUMU
OCHOBHBIC 3aKOHBI U | IMOHATHA, 000CHOBHIBATH u
3aKOHOMEPHOCTHU TEPMHUHBI, MPEUMYIIECTBA U | TPAKTUYCCKUMHU
pa3BUTHUSA CII0CO0ObI BO3MOYKHOCTH 3HAHUSAMU 1o
AHAJIMTUYECKOH XWUMHUH | KOHIIEHTPUPOBaH | METOJa peanuzanuu
pu aHanm3e | us U | pa3feneHus U | Pa3InYHbBIX
MOJTyYCHHBIX pasjenieHusi, WX | KOHIEHTPUPOBAH | METOJOB
PE3yIbTaTOB KOJIMYECTBCHHBIC | WS KaK Ha JTare | pa3ielieHuss U
XapaKTEePUCTUKH | TUIAHUPOBAHUS KOHIICHTPUPOBaH
JKCIIEPUMEHTA, us
TaK W IpH
IIPOTHO3HPOBAHH
u MTOBE/ICHUS




Ne Wnnexc Copepxanue B pesynbrate nzyuenus yaeOHON AUCIUILIHHBI
g | KOMIETE |  KOMIETCHUHH (unm eé o0yyaronyecs JOJIKHbI
o 13000501 YaCTH) 3HATh yMeTh BJIA/IETh
peanbHbIX
CHCTEM.

2. CTpyKTypa U cofep:KaHue TUCHUILINHBI.

2.1 PacnipeaeneHue TpyA0EMKOCTH TUCIUILINHBI IO BUaM PadoT.

OObmas TpyAoEMKOCTh AUCHMIUIMHBI cocTaBiseT 3 3ad.el. ( 108 wacoB), ux pacnpezaencHue Mo
BUaM paboT MpeCTaBICHO B TaOnuIe

(0152 cmyodenmog ODO).
Bup yuebHoit paboTh Bcero CemecTpbl
JacoB ("acen)
8 |

KonrakTHas pa6oTa, B TOM uncJje: 72,2 72,2
AyauTopHble 3aHATHS (BCero): 70 70
3aHATHs JIEKIIMOHHOI'0 THUIIA 20 20 - - -
JlaboparopHsie 3aHATHS 50 50 - - -
3aHATHS CEMUHAPCKOTO THITA (CEMUHAPHI, IPAKTUIECKHE
3aHATHUS) i i i i i
HWnas koHTaKTHAas padora: 2,2 2,2
KonTtpoins camocrostensHo# padoTsl (KCP) 2 2
ITpomexyTtounas arrectauus (VMIKP) 0,2 0,2
CamocTosiTesibHas padoTa, B TOM YHCJIE: 35,8 35,8
Kypcosas paboma - - - - -
Ilpopabomxa yuebHozo (meopemuueckozo) mamepuana 18 18 - - -
Buinonnenue unousudyanvusix 3a0anuti (n0020moexa 14 14 i ) i
coobwenul, npeseHmayuil)
Pechepam - - - -
IlonroToBKa K TEKyleMy KOHTPOJITIO 3,8 3,8 - - -
Oomas Tpy10eMKOCTh qac. 108 108 - - -

B TOM 4YHCJie KOHTAKTHasI 72.2 72.2

padorta

3a4. e/l 3 3

2.2 CTpyKTYypa AUCHMILJIMHBI:
Pacnpenenenue BuaoB yueOHOH pabOThl U UX TPYAOEMKOCTH IO pasiesiaM JUCUUIUTUHBI.
Paznensl nuctuIuivHeL, u3ydaemble B 8 cemectpe (oynas ¢popma)

BHeaynut
AyautopHas
HaumenoBanue paszenon OpHast
pabora

pabora

J 13 JIP CPC
1 2 4 5 6 7
1 OCHOBHBIE MTOHATHSI METOJIOB Pa3/ICIICHUs U 2 - 6 18

' KOHILICHTPUPOBAHUS
2 DKCTpaKIus Kak METOJ] pa3elICHUs] U KOHIIGHTPHPOBAHUS 8 - 32

3 CopOnMOHHBIE METO/IbI KOHIICHTPHPOBAHHUS 6 - 6 10




duznueckue u FI/I6pI/II[HI>IC MCTObI pa3ACJICHUA

4 - 6

7,8

Hmozo no oucuyunnune:

20 - 50

35,8

IIpumeuanue: JI — nexkmwwm, [13 — mpakTudeckue 3anstust / cemuHapsl, JIP — maboparopusie 3arsatus, CPC
— caMoCTOsITeNbHAs paboTa CTyIeHTa

2.3 Conmep:xanue pa3aeioB AUCHHILIHHBI:
2.3.1 3aHATHSA JEeKIIUOHHOTO THIIA.

®dopMma
Ne Haunerosarue Coneprxanue pasjena TEKYIIEero
paziena KOHTPOJIS
1 2 3 4
1. |OcnoBuble nousaTus |O0mas XapaKTepUCTHKA METO/I0B paszaeneHus u| Kontponbnas
METOIOB KOHIICHTPUPOBAHUSI. OcHoBHEIE MOHSATHSL: pa3menenue,|  pabora,
paszeneHusi © |KOHLCHTPHPOBAHNE (OTHOCUTENIBHOEC M abCOIOTHOE), BhIACNCHHE. |JlaGopaTopHast
KOHLEHTPHPOBAHHSL. Knaccudukanus MeTONOB pa3leieHUs] W KOHICHTPUPOBAHUS IO pabora
Skcrpakis kak | THCTY  KOHTaKTHPYIOLINX ¢a3, Mo arperaTHOMy COCTOSIHHUIO
METOJT pasie e s KoHTakTUpyromux  (a3.  KonuyecTBeHHBIE — XapaKTEPUCTHKH
u MPOIIECCOB  Pa3/iCliCHUsI W KOHIICHTPUPOBAHUS: KOA(D(UIIUCHT
pacmpeneneHus, CTETIeHb W3BIICYCHUS, KOd(pGUITHEHT
KOHIICHTPHPOBAHIL. KOHIICHTPUPOBAHUS U KOIPPUIMEHT pa3IeNeHNsI.
OCHOBHBIE OMpENENEHNs: JKCTPAKIUs, OKCTPAreHT, JKCTPaKT,
PEIKCTPAKLIUS, PEIKCTPAreHT, PEIKCTpakT. OCHOBHBIE 3aKOHBI H
KOJINYECTBCHHBIC XapaKTEPUCTUKU IKCTpaKIK. PacueT KomuuecTBa
AKCTPAKIIMA, HEOOXOAMMBIX IS ITOJIHOTO M3BJICUCHHUS KOMIIOHCHTA
B opranumdeckyto  (asy. Koncranrta oskcrpakmmm.  Tumb
OKCTparupyromuxcsi coequHeHuil (kmaccudukanuss mo FO.A.
3omnoTOBY). BnmsiHME KHCIOTHOCTHM BOAHOW (a3bl, KOHICHTPAIMH
peareHTa, KOHCTAHTBI PACTIPE/CICHUS] U KOHCTAHTBI JTUCCOIMAIIUM
pearcura, KOHCTAaHTbI YCTOI‘/'I'-II/IBOCTI/I U KOHCTAHTBI pacClpcacICHUA
KOMILJICKCa, KOHKYPUPYIOIIMX peakinuid B BOAHOW (ase, coueii-
BIIEKTPOJIUTOB,  KOHIEHTPAIUU 3NIEMEHTa,  TEeMIEePaTyphl,
pactBoputenss Ha 3KcTpakiuio BKC. XapakTtepucTuka OCHOBHBIX
SKCTPAKIMOHHBIX PEarcHTOBR
2. CopOrimonnsie  |OcoOeHHOCTH — copOlMM  Kak  MeTojla  KOHIeHTpupoBaHus.|JlabopaTtopHas
METOIbI XapakTepucTHKa cOpOEeHTOB, TpeOoBaHUs K HUM. pabota
KOHIEHTpHpoBaHus |KOHLCHTPUPOBAHNE B CTATHYECKOM M JAMHAMHYECKOM DPEXUME.
Heopranuueckue COpOEHTBI: OKCHJIbI, THAPOKCHJBI METaJLJIOB.
OCOo0OEHHOCTH MPAKTUYECKOTO UCTIOJIL30BAHNSI.
CuHTeTHueCKHUEe WOHHTHI. ITpumepsr HCIIOJIb30BAHHUS
KOMIUIEKCOOOPa3yomuX  COPOCHTOB  JUIA  BBIACIICHUS  H

KOHLICHTPUPOBAHHSI HEOPIraHUUYECKUX U OPTAaHUUYECKHUX COEAMHEHMI.

HonyquI/Ie MMOJINMCPOB C MOJICKYJIAPHBIMU OoTneyaTKaMu.

BymaxcHast xpomaTorpadus- BO3MOKHOCTH , IPUMEHEHHE.




2.3.2 3aHATHS CEMUHAPCKOT0 THIA
3aHATHS CEMHUHAPCKOTO TUIIA — HE TIPELyCMOTPEHBI
2.3.3 JIabopaTopHble 3aHATHS.

dopMa TeKyLIEero
Ne HaumenoBanue nabopaTtopHbIX padoT p Y
KOHTPOJIS
1. DKCTPAKITNOHHO-(HOTOMETPHICCKOE OTpeIielieHe aHNOHOAKTHUBHBIX BEIIECTB Ortyet Mo
(ITAB) B mouBe nabopaTopHO
pabote
2. | DKCTpaKIMOHHO-()OTOMETPHUIECKOTO OIpeIeIIEHIEe IUHKA ¢ 1-(2-mipuannaso)-2- Otuer 1o
Ha(TOIOM nabopaTopHO
pabote
3. DKCTPAKITNOHHO-(HOTOMETPHICCKOE OIpeIelieHe aHNOHOAKTHUBHBIX BEIIECTB Ortyer 1Mo
(ITAB) B BozIE nabopaTopHO
pabote
4, KonnenrpupoBanie MUKpOKOJIMYECTB HHUKENS M3 MPHUPOJIHBIX BOJ Ha Otuer 1o
WOHUTE METOJIOM TOHYIIHMX YACTUI[ C MOCICIYIOMIM (OTOMETPUICCKUM nabopatopHoi
OIIpelleJICHUEM HUKEA ¢ JUMETHUITIIHOKCUMOM pabore
5. KoHiieHTpupoBaHre MUKPOKOIHYECTB KEJIe3a U3 MPUPOIHBIX BOJT Ortyet mo
COOCOXIEHHEM C KapOOHATOM KaJbLMs U MOCIIEMLYOIIMM KOJTOPUMETPUUECKUM | 1a00paTOpHOM
OTIpe/IeTICHIEM JKelle3a C CYNIb(OCATUITNIIOBON KHCIOTOM pabore

2.3.4 IlpuMepHasi TEMATHKA KyPCOBBIX padoT (IPOEKTOB)

Kypcossie paboThI (IPOEKTHI) — HE IPEIYCMOTPEHBI

2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 oOOecleYeHUs] ISl CAMOCTOSTEJbHOH PpadoThI
00yYarIIUXCS N0 JMCUHUIVINHE (MOAYJII0)

[lepeueHb yueOHO-METOIMUECKOTO 00CCIICUSHHMSI TUCIIUILIMHBI 110
No Bun CPC BBITIOJTHEHHUIO CAMOCTOSITENTbHON PaOOThI

1 2 3

1 |IIpopaboTka yueOHOTO Meroanueckre peKOMEHIAINN IO OpraHW3allid CaMOCTOATEILHOM
(Teopetruyeckoro) pabotsl crynentos, 2017 T.
Marepuaia

2 |Brmomnenue Meroanueckre pEeKOMEHIAIMN 0 OpPraHU3allud CaMOCTOSTEIBLHOMN
WH/IMBH]TyaIbHBIX 33/IaHUH |pa0oTHI CTYJeHTOB, 2017 T.

VY4eOHO-MeTOANYECKHE MaTepualibl JUIsl CAMOCTOSTEINBHOW paboThl 00y4aroIIUXcs W3 4YMCIIa
WHBAJIMJOB M JIMII C OFPaHUYCHHBIMA BO3MOXKHOCTSIMHU 370poBbs (OB3) mpemocraBisitorcss B Gopmax,
aJIaNTUPOBAHHBIX K OTPaHUYECHUSAM UX 3/JOPOBBS M BOCTIPUATHS HH(DOPMAIHH:

Jta v ¢ HapymeHUsIMH 3pEHUS:

— B IIe4aTHOH opMe YBEIMUCHHBIM MPUPTOM,

Jlis v ¢ HapymeHUsIMU CITyXa:

— B IeYaTHOH (opme,

— B (hopMe 31eKTPOHHOTO IOKYMEHTA.

Jiist i1 ¢ HapyUICHUSIMH OTIOPHO-JIBUTATEIILHOTO arlapara;

— B IeYaTHOH (opme,

— B (hopMe 31eKTPOHHOTO JIOKYMEHTA,




3. Odopa3oBaTe/ibHbIE TEXHOJIOTHH

Bun sanstus Hcronp3yeMble HHTEPAKTUBHBIE 00Pa30BaTEIIbHbIE

Cemectp
(.H, JIP ) TEXHOJIOIun

8 Jlexrust JICKYCCHS

JlaGoparopHsie pabOTHI perieHre npoOIeMHBIX CUTYAIUI B COCTaBE
MaJbIX TPYMII , 00CYXACHHE PE3yIbTaTOB
HCcCIeN0BaHUN

Jlekuuu TIPEACTaBISAIOT COOOH CHCTEMAaTHYecKHe OO030phl OCHOBHBIX 3aKOHOB HAyKH O
OPTaHWYECKHX peareHTax, MIPUMEHIEMbIX B aHATUTHYECKOH XUMHUN.

Ha naGopatopHpix paboTax BBIONHSETCS Ja0OpaTOpHBIA NPAKTHKYM IO TeMaM Kypca,
MOJEJIHPYIOTCS. OCHOBHBIE IPOIECCHI M H3y4aloTCsl B XOJ€ OSKCHEPHMEHTa 3aKOHOMEPHOCTH HX
nporekanus. OHH TPOBOAATCS B J1a0OPATOPHUSIX, OCHAIICHHBIX BCEM HEOOXOAMMBIM (TOCYIOH,
peaKTHBaMH U CIELHANbHBIM 000pynoBaHueM). JlabopaTopHble pabOTHI MPEAIONAralT UCIOIb30BaHHUE
MHOKECTBA B3aMMOCBS3AaHHBIX M B3aWMHO-JONOJHSIONMX METOJO0B, HANpPAaBICHHBIX Ha MIMPOKOE
B3aMMOJICHCTBHE CTYJICHTOB HE TOJBKO C MPENoAaBaTeleM, HO U APYT C JAPYroM M Ha JOMUHHPOBAHUE
aKTUBHOCTH CTYJICHTOB B mporecce oOyueHus. YacTp nabopaTOpHBIX paboT mpoBomuTcs B (opme
o0cyxeHust mpoOIeMsl , paboThl B MAIBIX TPyMIIax.

JIMCKycCcHsl CTPOUTCS] HA OCHOBE IMAIOTMYECKOT0 OOIIEHHS YYaCTHUKOB B TIpoIiecce 00CYKICHUS
U paspCliCcHusd TCOPETUYCCKUX H IMPAKTHYCCKUX HpO6J'IeM. CTy,HCHTaM npeajiaractca CpaBHUTbL U
MMPpOAHAJIM3NPOBATH BAPUAHTEI IIPOBECACHUS SKCIICPUMECHTA, BBICKA3aTb cBOE MHCHHE, 3a1aTb BOIIPOCHI.

Ompoc  CTyIeHTOB MPOBOAMTCS Ha JaOOpaTOpPHBIX padoTax IO WTOraM  BBIOJHEHUS
1ab0pPaTOPHOTO MPAKTHKYMA.

I[Hﬂ il ¢ OrpaHUMYC€HHBIMU  BO3MOJXHOCTAMH 3I0POBbA  HNPCAYCMOTPCHA OpraHu3anus
KOHCYJIbTAllU{ C UCTIOJIb30BAHNEM JJIEKTPOHHOH MOYTHI.

4., OueHoYHbIe CpeaCcTBa ISl TEKYLIEro KOHTPOJIS YCNEeBAeMOCTH U NPOMEKYTOUHOM
aTTecTaluu

(I)OH[[ OILICHOYHLIX CPEACTB AJH NMPOBECACHUSA TeKyHIeﬁ aTreCTaluu

Tekymmii KOHTPOJIb OCYIIECTBIISICTCS IPENojaBaTesieM, BEeAyIIUM JIA0OpaTOpHbIC 3aHATHA Ha
OCHOBE BBHIITOJIHEHHS CTYJCHTAMH JOMAIIHUX 33/IaHUH U J1a00paTOpPHOrO MpakTUkyma. [lis nmpoBeneHus
TEKYIIEro KOHTPOJS HMCHOJIB3YIOTCS Clenyromue (OpMBI KOHTPOJIS: ONPOC, 3aliuTa JIabopaTOpPHBIX
paboT, KOHTPOJIbHBIE PabOTHI.

OrneHOYHBIE CpENCTBA Ui WHBAJIKMIOB M JIMI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 370POBBS
BBIOMPAIOTCS C YI€TOM MX HHIMBHYATbHBIX MCUXO(PHU3HYECKIX OCOOCHHOCTEM.

— TIpY HEOOXOAMMOCTH HWHBAIWJAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 310pPOBBS
MPEJOCTABIISICTCS IOTIOIHUTEIBHOE BPEMS JIJIS TOJITOTOBKU OTBETA Ha SK3aMEHE;

— TIpU TPOBEJCHWUH TMPOLENyphl OICHUBAHUS PE3YJIbTATOB OOYYECHUS HWHBAIWIOB U IIUI] C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 30POBBS IPEAYCMATPHUBACTCS HCIIOJIb30BaHUE TEXHHUYECKUX CPEICTB,
HEOOXOUMBIX UM B CBSI3U C X MHINBHYaTbHBIMUA OCOOCHHOCTSIMH;

— TpU HEOOXOAMMOCTH JUIsl OOYYAIONIMXCS C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI H
WHBAJMJIOB TPOIElypa OICHUBAHHS PE3YJbTATOB OOYyYEHHS IO JHMCIUILIMHE MOXET MPOBOJMTHCS B
HECKOJIBKO 3TaIoB.

[Iponienypa oreHWBaHUS pe3yJbTaTOB OOyUYCHHS WHBAIWAOB W JIMI C OrPAaHMYCHHBIMU
BO3MOXKHOCTSIMHU 3JIOPOBbSI TI0 JIUCIMIUIHHE (MOJIYJIIO) TPeayCMaTPUBAET NMPEAOCTaBICHUE HHPOPMALIUU
B (hopMax, aAanTUPOBAHHBIX K OTPAaHUYSHUSM HX 3/10pPOBbS U BOCHPUATHS HH(DOpMAIHH:

st un ¢ HapyLIeHUsIMU 3pEHUST:

— B ITe4aTHOH opMe YBEIMUCHHBIM MPUPTOM,



— B (hopMe 3JIEKTPOHHOI'0 JIOKYMEHTA.

JIist ML ¢ HapyIICHUSIME CIyXa:

— B IIEYaTHOH (opme,

— B ()opMe 3ICKTPOHHOTO JIOKYMEHTA.

J1ist U1 ¢ HapyUICHUSIMH OTIOPHO-JIBUTATEIILHOTO ariapara:
— B IIeYaTHOU hopme,

— B popMe 3ICKTPOHHOTO IOKYMEHTA.

IIpumepsl 3a1anmii 1 32724 B KOHTPOJILHOM padoTe
Tema «Pu3nvecKkue U THOPUIHBIE METOAbI AHATH32)

1 Kakoili 00beM opranudeckoi (ha3bl (3KCTpareHTa, COACPKAIIEro KarprioBYI0 KUCIOTY) HEOOXOIAUMO
B34Th /11 TOro. UTo0sI He 99% u3BIeYb K0OanbT U3 1 M° €ro aMMHAauHOTO PacTBOpA, COAEPIKAIEro 1r/i
Co?*. KakoBa OyzeT ero KoHueHTpanus B opranudeckoii (asze? (Deo B 3THX yenoBusx pasen 4000.)

2 Hagecky oOpasua maccoit 2,355r, conepxamero NaxSOs, pactBopunu B 100 M1 JUCTHIIIMPOBaHHON
BOJIbI. ANTMKBOTHYHO YacTh 10,00 mut mpomycTuim yepe3 cioii karnonura B H'- ¢popme. Ha TutpoBanue
smoata mouwio 10,25 mu 0,1550 M pactBopa  ruapokcuga HaTpus. PaccuurtaiiTe mnpoueHTHOE
conepkanue cynbhara HaTpus B oOpasiie.

3 OnuimuTe BUABI B3aUMOICHCTBUS MEKIY COPOTUBOM H COPOCHTOM?

4.2 ®oH/1 OLIEHOYHBIX CPEICTB IJISl IPOBeIeHUs] IPOMEKYTOYHOI aTTecTaun

HtoroBeiii KOHTpOJb ocymiecTBisieTcss B popme sk3amena .OueHka 3HAaHUMKW TIO0 JUCHUIUIMHE
«CopOust W OKCTPaKUMsIB ~ aHAJTUTUYECKOM  XUMHH» Ha JK3aMeHe npenogaraeT
I QpepeHINPOBaHHBIA HOAXOHN K CTYAEHTY, Y4€T €ro WHAWBUAYaJbHBIX CIHOCOOHOCTEW, CTENECHH
YCBOCHHMSA M CHCTEMaTH3allMd OCHOBHOI'O HOHSTHHHOIO ammapaTta, 3HAaHWH y4eOHOro Kypca, YMEHHs
JIeNaTh JI0OKa3aTelbHbIC BHIBOJABI U 0000meHU. OIICHUBACTCSl HE TOJLKO IIyOWHA MOHMMAaHUs OCHOBHBIX
npobieM yuyeOHON TUCIUIUIMHBL, HO U YMEHHE MCIIONIb30BaTh B OTBETE MPAKTHYECKUN MaTepUall.

«Omauuno» — OLIEHUBAIOTCSL OTBETHI, COAEPIKAHHE KOTOPHIX OCHOBAHO Ha INIyOOKOM BCECTOPOHHEM
3HAaHUH NPEIMETa, OCHOBHOM M IOTIOHUTEIBHON JIUTEPATYPbl, U3JI0KEHBI JJOTHYHO, apT'yMEHTHPOBAHO U
B MONHOM oObeMme. OCHOBHBIE TMOHSTHSA, BBIBOJIBI M O0OOIICHHS CHOPMYNIHPOBaHBl YOEAWTENBHO U
JI0Ka3aTeJIbHO.

«Xopouio»— OILIEHWBAIOTCS OTBETHl, OCHOBAHHBIE Ha TBEPJOM 3HAHWU TMpeaMeTa, OCHOBHOMN
auTepaTypsl. M3/105KeHbl OCHOBHBIE KaTErOPHH Y4e€OHOW MUCHUIUIMHBI U OHU YMEIJIO NMPUMEHSIOTCS IS
peleHns 3a1a4 B poQecCHOHAIBHON eI TeIbHOCTH.

«Yooeremeopumenvro» — OLIEHUBAIOTCS OTBETHI, KOTOPBIE 0A3UPYIOTCS HA 3HAHWU OCHOB TIpPEAMETA,
HO UMEIOTCSl 3aTPYJAHEHHS B €r0 W3JI0)KEHUH U CHCTEMAaTH3aIINH, BEIBOJIBI c11a00 apryMEHTHPOBAHBI.

«HeyoosnremeopumenvHo» — OIIEHWBAIOTCA OTBETHI, B KOTOPHIX OOHAPYXEHO HE3HAHHWE OCHOBHBIX
npobjeM M KaTeropuil mpeaMera, COAEp)KaHHME OCHOBHOTO MaTepuaslia HE YCBOEHO, 000OLIeHui u
BBIBOJIOB HET.

Bonpocs! k 3a4éTy (MpuMepHbIii NepedeHb BOMPOCOB)

1. OcHOBHBIE METOABI pa3jieficHHss W KOHIEHTPUPOBAHHS, HX POJIb B XUMHUYECKOM aHalU3e, BBIOOD
n onenka. CoderaHWe METOJOB pa3leleHHs M KOHIEHTPUPOBAHMWS C METOJAaMHU OIPENEIICHUS;
ruOpuAHbIE MeTOAbl. Pa3neneHue COMOCTaBUMBIX KOJUYECTB JJIEMEHTOB M OTHIEICHHE MAallbIX
KOJIMYECTB OT OOJIBIINX.

2. OgHOCTyNeHYaTble W MHOTIOCTYIIEHYAThle IPOLECCHl pasjieneHus. KOHCTaHTBI pacrpenesieHusl.
Koaddumment pacnpenenenus. Crenenbp wm3BnedeHus. Dakrop pasgenenns. Koaddurmment
KOHIIEHTPUPOBAHUS.

3. Teoperuueckue OCHOBBI MeETOAOB. 3akoH pacmpenenenus. Kraccupukanys 3KCTPaKLIHOHHBIX
mporeccoB. CKOpPOCTh  IKCTPAaKIUH. THIBI  3KCTPAKIMOHHBIX CHUCTEM. YCJOBHS OJKCTPaKIUU



HEOpPraHWYEeCKHMX U  OpraHuveckux coeauHeHuil. Peskcrpakmusa. IIpupoga u xapakrtepucTHKa
3KCTPareHTOB.
4. Pa3nenenue 31€MEHTOB METOAOM 3KCTpakiuu. OCHOBHBIE OPraHMYECKUE pEeareHThI, UCTIONb3yeMble
IUIA pa3feNieHus 3JIEMEHTOB METOINOM 3KcTpakuuu. CelneKTHBHOE paslesieHHe 3JEMEHTOB METOI0M
nogdopa OpraHUYeCKHX pacTBopuTened, wu3MeHeHne pH BogHoOH  ¢as3pl, MacKHUpOBaHUS |
JnemMackupoBaHus. [IpruOops! AT SKCTpaKLIUH.
5.CopOmusi, mexanm3mbl  copOumu. CopOeHThl, BHUABL. AKTHBHbIE yIiH. OHOOMEHHWKH W
xenaTooOpasyromie copOeHThl Ha OpraHnYecKoil MaTpulie. Xenaroodpa3yromire COpOeHTEHI.
6. KpemHe3émbl U xuMudecku MoauduuypoBaHHbIE KpeMHe3EMbl. Heopranudeckue copOEHTHI.

5. IlepeyeHb OCHOBHOW M [OMOJHMTEIbHON Yy4eOHOH JMTEpaTypbl, HEOOXOAUMOM Jsl
OCBOCHUS JUCHUIIIMHBI (MOYJIs1)

5. IlepeyeHb OCHOBHOH M /[ONOJHHUTEIbHON Yy4eOHOW JHMTEpaTypbl, HEOOXOAUMOI /s
OCBOEHUS JUCHUNTHHBI (MOY/JIs1)

5.1.1 OcHoBHas IUTepaTypa:
1. Mocksun JI.H., Poguakor O.B. MeTons! pa3aeneHns 1 KOHIICHTPHPOBAHUS B aHATUTHICCKON XUMHH.
— WM “Untennext”. 2011. — 348 c.
2. AHanuTHYeCKast XUMUSI: YIeOHHK /ISl CTYACHTOB By30B. T. 2 : MeTofp! pa3/ieneHus BEIecTB U
ruOpuaHbIe MeTonbl aHanu3a / moj pen. JI. H. MockBuHa ; — M. : Akagemust, 2008. — 300 c.
3. AHanuTHYecKas XUMHUA : Y4eOHHK JUIsl CTYAEHTOB By30B : B 3 T. T. 3 : Xumuueckuii ananus / Iof pen.
JI. H. MockBuHa ; — M. : Akagemus, 2010. — 365 c.
4. Jleitkma HO.A. OuU3NKO-XMMHYECKHE OCHOBBI CHHTE3a MOJUMEpPHBIX copOeHToB. M: buHOM.
Jlaboparopwus 3nanuii. — 2011. — 414c.

5.1.2. DeKTpOHHbIE M3aHNS OCHOBHOI JTUTEPaTypbI:
1 . Sromosckuit B. JI. Anmcopbomms — M. : BUHOM. JlaGoparopus 3Hanwmii, 2015. — 216 c.
https://www.book.ru/book/923974/view2/1
2. Kapmoe 0.A., CaBoctun A.Il. Meronsr mpobGooTbopa u mnpobomonroroku.— M.: BUHOM.
JIabopatopwus 3uanuii. 2003— 243 ¢. https://www.book.ru/book/923817/view2/1

5.2 JlonomHuTeNbHAS JIUTEpaTypa:
1. CoBpemeHHBIE MeTOABI aHANUTHYECKON Xxumun / M. OTTo ; Tiep. ¢ Hem. oA pea. A. B. N'apmamra. - 3-e
u3g. - M. :Texnocdepa , 2008. - 543 c.
2. Maiictperko B.H., Kmoer H.A. Dxonoro-aHamuTHyeckuii MOHUTOPUHI CTOMKHX OpPraHUYECKUX

3arpsizauTeneil. — M.: BUHOM. Jlaboparopus 3Hanuii, 2004. — 323 c.
5.2.2. DneKTpOoHHbBIE U3/IAaHUS JOIIOTHUTEILHOMN INTEPaTyPHhI:

1. Hpyros 10.C., Ponua A.A. — IIpoOonoAroToBka B 3KOJOTMYECKOM aHAJIM3E : MPAKTUYECKOEe

PYKOBOZCTBO- M. bunowm, Jlaboparopus 3HaHWH, - 2013. -
855c.https://www.book.ru/book/924000/view2/1

6. Ilepeyenb pecypcoB HH(MOPMANUOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEpHETY,
He00X0AUMBIX JIJISl OCBOCHH S AU CHUILIUHBI (MOTYJIS)
Www.scopus.com, bubnmorpadudeckas u pedeparuBHas 6a3a TaHHBIX U OTCICKUBAHUS
UTHPYEMOCTH CTaTeH, OIyOJIMKOBAaHHBIX B HAYYHBIX U3/IaHUSIX

WWW.SCIrUS.COM, crienuaii3upOBaHHasl MOMCKOBAs CHCTEMa Hay4qHOW HH(OpMAIHH.

6.1 Ilepeyenr HHGPOPMAUMOHHBIX TEXHOJOIHWil, HMCHOJb3yeMbIX NPH OCYLIECTBJEHUH
0o0pa3oBaTeIbHOIO MpoLecca N0 AUCHUIINHE (MOAYJIIO0).

6.2 [lepeyeHb HEOOXOAMMOTO MPOTPAMMHOTO 00€ecTieYeHust

st moctpoeHus: TpadUKOB M BBITIONHEHHST HEOOXOAMMBIX PAacdéToB JJIsl JIAOOPATOPHBIX PadoT
HeoOxonuma nporpamma MSExcel.

6.3 Ilepeuenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexkrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/



https://www.book.ru/book/923974/view2/1
https://www.book.ru/book/923817/view2/1
https://www.book.ru/book/924000/view2/1
http://www.scopus.com/
http://www.scirus.com/
http://www.elibrary.ru)/

7. MeToauuyecKue yKa3aHus JJs1 00y4a0IIUXCH 110 0CBOEHUIO JUCIUTIMHBI (MOIYJIs)

B ocBoeHUM IUCIUIUIMHBI HHBAIUAAAMY U JIUIAMH C OTPAaHMYCHHBIMUA BO3MOXHOCTSMH 3JI0POBbS
0oNpIIOE 3HAUYCHHE WMMECT WHAMBHUAyalbHas ydeOHas paboTa (KOHCYJIbTAlUH) — JOMOJHUTECILHOE
pa3bsiCHEHHE YueOHOr0 MaTepHaia.

WunuBuayanbHple  KOHCYNBTAlMd MO TPEAMETY  SBISIOTCS — BAXHBIM  (DAKTOPOM,
CIOCOOCTBYIOIIUM HHIHUBHIYaTH3aAIHH O0YUCHUS M YCTAHOBICHHIO BOCIHTATEIHLHOIO KOHTAKTa MEXTY
npernojaBareneM M OOydYaromUMCS HWHBAJIHIOM WM JIMIOM C OTPAHUYCHHBIMH BO3MOXKHOCTAMH
3JI0POBBSI.

MeToanyeckue peKOMeHIAIMN CTYAEHTAM [0 OPraHu3aluM H3YYeHus JUCHUILTUHBI
«CopOuusi M SKCTPAKIUA B AHATUTHYECKOH XUMHUI)
VYcnemHoe ocBoeHHE AWCHUIUIMHBI TMPEANoaraeT akTHBHOE, TBOPYECKOE YYacTHE CTyJeHTa
MTyTeM TUTAaHOMEPHOW, TIOBCEAHEBHOM pPaOOTHI.
PadoTa ¢ KOHCIIEKTOM JIEKIH

[IpocMoOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHATHUH, OTMETHTE MaTepHal KOHCIIEKTA JICKIUI, KOTOPBIHA
BBI3BIBACT 3aTPYAHCHUS sl TOHUMaHUs. [lombITaliTech HAWTH OTBETHl Ha 3aTPYAHUTEIbHBIE BOMPOCHI,
UCTIONIB3YS] PEKOMEHTyEeMYI0 JIUTepaTypy. Eciu caMocTOsTeIbHO HE YIAIOCh Pa3o0paThesl B MaTepuae,
chopMyIMpyHTEe BONPOCHI M OOPAaTUTECh 3a IOMOIIBID K IPENOJABATENI0 Ha KOHCYJIbTAlMA WU
OJIMDKAMIIEH JTEKIUH.

PerynsapHo orBoauTe BpeMs [Uisl IOBTOPEHUS MPONMACHHOIO MaTE€pUaa, IPOBEPssl CBOU 3HAHMSI,
YMEHUS U HaBBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

BrinosiHeHue j1adopaTopHbIX padoT

Ha 3amarum momyumTe y mpenomaBaTens TpadUK BBIIOTHEHHs JabopaTopHbIX pabdot. Ilepen
HOCELIEHUEM J1a0OpaTOpuUM HM3Yy4UTe€ TEOPHUI0 BONpPOCa, MPEANOIaraeéMoro K MCCIIEI0BAaHHIO,
03HAKOMBTECh C PYKOBOJACTBOM II0 COOTBETCTBYIOIIEH paboTe W MOArOTOBHTE MPOTOKOJ MPOBEACHUS
paboTHI, B KOTOPHIA 3aHECUTE:

— Ha3BaHHe pabOTEHI;

— 3arO0TOBKH TaOJIHII JUTSA 3aII0JTHEHUS SKCIIEPUMEHTAIBHBIMH JaHHBIMUA HAOJIOICHNI;

— YpaBHEHHMS XHMHYECKHX pEaKIWi IpeBpalleHuid, KOTOpble OyAyT OCYLIECTBICHBI IpH
BBITIOJTHEHUH YKCTIEPUMEHTA;

— pacueTHble HOPMYIIBI.

O(i)OpMJ'ICHI/Ie OTYCTOB JOJLDKHO IMPOBOAUTHCS IMOCIIC OKOHYAHUS paGOTBI B na60paT0me

I[J'IH NOArOTOBKM K 3alUTC OT4YeTa CJICAYCT [MPOAHAIN3UPOBATE OKCICPHUMCEHTAJIIBHBIC
pe3yabTaThl, COMNOCTABUTH HUX C HN3BECTHBIMU TCOPETHYCCKHUMU IIOJIOKCHUAMHNU MWW CIPaBOYHBIMU
JaHHBIMU, O606IHI/ITB PE3YIbTATHI I/ICCJ'Ie):[OBaHI/Iﬁ B BHJI€ BBIBOJAOB IIO pa60Te, IOATrOTOBUTH OTBETHI Ha
BOIIPOCHI, TPUBOANUMBIC B MCTOJUYUCCKUX YKA3aHUAX K BbBIIIOJTHCHUIO na60paT0pHHx pa60T.

Opranuzanusi CaMoOCTOSITEJIbHOH padoThI

CamocrosTenbHast paboTa CTYAECHTOB CBS3aHA C IUIAHMPOBAaHMUEM 3KCIEPHMEHTA, IPOBEICHUEM
MaTeMaTHYeCKHX pacuyeToB W OOpa0OTKH TOJNYyYEHHBIX JaHHBIX, IPOPadOTKOW W TIOBTOPEHUEM
JIEKMOHHOTO MaTepHaia M MaTepuaja y4eOHHMKOB, H3YUEHHEM CaMOCTOSTEIbHO HEKOTOPHIX pa3/iesioB
Kypca, OArOTOBKOW K KOHTPOJIbHBIM paboTam.

[lepeueHb BOIIPOCOB ISl CAMOCTOSTENHLHOM PA0OTHI CTYIEHTOB
[Tepeuenb TeOpeTUUECKUX BOIPOCOB U UHBIX 3a/IaHUH 110
CaMOCTOSITEITbHON padoTe CTYACHTOB

HaumenoBaHnue pa3zienos, TeM

OCHOBHBIE TOHATHSA METOJI0B
pasaeneHus M KOHIEHTPHUPOBAHUSI. HazoBute OCHOBHBIE CHIOCOOBI YCTPAaHEHHS MEMIAIOIIErO
OKCTpakus Kak METOJ pa3fiesIeHus BIIUSTHUSI KOMIIOHEHTOB P AaHAJIM3€ CIIOKHBIX MO COCTaBY
Y KOHIICHTPUPOBAHMSL. 00BEKTOB.




Uro TaKkoe OTHOCHUTEIHHOC u abcomoTHOE
KOHIICHTPHUPOBaHHE?

Kakoit napamerp KOJIMYECTBECHHO XapaKkTepu3yeT
BO3MOXKHOCTb pa3zielieHus IByX U 00Jiee KOMIIOHEHTOB?
Kakoii mapametp nucronsiyercst st OIeHKH 3((EeKTUBHOCTH
KOHIICHTPHUPOBAHHUS?

SKCTpaKLII/ISI KaK MCTOJ] pasAC/ICHUA U
KOHIOCHTPHUPOBAHUA.

HaiiTe ompeneneHue CcIeIyIOUIMX MOHATHIA: 3KCTPaKLus,
JKCTpareHT, pa30aBUTENb, IKCTPAKT.

JafiTe ompeneneHre TOHIATHIO KOY(PQPHITMEHT pazaeicHUs.
VYkaxkure ycJoBUS pa3zieieHusl AByX BemlecTB A u B, eciu
00BeMEBI (a3 paBHBI.

aiite ompeneneHne MOHITUIO CTENEHb M3BJedeHUA. Kakum
00pa3oM CTEeMeHb HM3BICUYECHHUS CBS3aHA C KOIPPHUIMEHTOM
pactpenenenus’?

HazoBuTe 0CHOBHBIE THITBI AKCTPArHPYIOIIAXCS BEIECTB.
Kak 3aBHCHT 3KCTpaKIusi KOMIUIEKCHBIX METAJUIOKHCIOT OT
3apsza v pa3mMepa aHuoHa?

Kak 3aBHCHT 3KCTpaKmus KOMITIEKCHBIX METAJUIOKHUCIOT OT
COJIFBATUPYIOIIECH CIOCOOHOCTH IKCTPAreHTa.

noHuta?

CopOInoHHBIE METOTBI
KOHLICHTPUPOBAHUS

3aBUCUT JM CEJIEKTUBHOCTH HOHOOOMEHHHMKAa OT €ro
eMKoCTHU?

Kak m3meHsieTcss cnocoOHOCTh K KaTHOHHOMY OOMEHY IpH
[epexoae ot

OJHOTO 3JIEMEHTa K ApyroMy B rpymmax llepuonndeckoit
CUCTEMBI?

Kak m3mensiercss ciocoOHOCTh K KaTHOHHOMY OOMEHY TpH
[epexoie OT OAHOrO D3JIEMEHTAa K JpyroMy B TIpyIIax
[Tepuoanueckoit cuctembi?

Kakass cramus mpouecca HWOHHOrO oOOMeHa SIBISIETCS
mumutapyomei npu Hu3kux (<0.01 M) u Beicokux (>0.01
M) KoHIIEHTpanusIx copOTHBa?

duzngeckue u I‘I/I6pI/I,Z[HI>I€ METOIABI

B yem cymHOCTh pacmpeaeiauTeNbHOW XpoMarorpaduu Ha

aHanusa oymare? Jlate onpeneneuue Rf.
Kak o0HapyXuBalOT M WASHTHQUIHUPYIOT KOMIIOHEHTHI Ha
OYMa)KHBIX U TOHKOCJIOMHBIX XpOoMaTorpammax?
8. MartepuajibHO-TeXHUYECKAst 0a3a, Heo0XoauMasi JIL OCyLIeCTBJICHUS

06pa30BaTeJ’IbHOFOHp0HeCC3 no TMCIUIIJINHE (MOZIy.TllO)

Bun pabor

MatepuaibHO-TeXHHYeCKOe 00ecTieueHIe TUCIIMITITMHEI (MOLYJIsl) U

OCHAICHHOCTD

.HeKL[PIOHHLIe 3aHATHA .HGKLII/IOHHaH ayaAuTOpUAa

JlaGopaTopHbie 3aHATHS

JlaGopaTtopus, paccumtanHas Ha 10-12 dYemoBeKk W OCHAIIECHHAS
m1ab0paTOPHOIA XUMUYECKON IIOCY10M, peaKTuBaMu 51
AHAIMTUYECKUM O00OpYyIOBaHHEM: BCTPSXUBATENb J1a00paTOPHBIH,
SIEKTPOILTUTKY, Bechl aHanuTuueckue BJIP 200, Becbl TexHUYeCKHE
BJIKT-500, mikad cymnibHbIi, MarauTHas memrajika Leki, monomep
«kcnept-001», horokomopumerpsr KOK, Leki .

CamocrosTenpHas

CamocrosiTenpHas padoTa CTYJIEHTOB OCYIIECTBISETCS B YATATHHBIX




paborta

3amax OubOmmorexku KyOI'Y, 3ame pedepaTHBHBIX KypHAaJoOB,
BbuMcnuTeNbHOM 1eHTpe KyOI'Y, HuTrepHeT-ieHTpe, a TaKxke
JIpyTuX ayAuTOpHsX (paKkysbTeTa XUMHUM U BBICOKUX TEXHOJIOTUH C
BO3MOXHOCTBIO TIOAKIIIOUEHUS K ceTu «MHTepHeT» u obecneueHneM
JIOCTYTIa B AJIIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENbHYIO CpENy
OpraHH3alNH.




