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1 Heau u 3axa4y U3yYeHHsT TUCIUIJIMHBI (MOXYJIs1).

1.1 Heab ocBoenus aucuuminabl. b1.B.JIB.03.02 «CopOmus u SKCTpaknus B aHATHTHIECKON
xumun» B cootBerctBue ¢ OOIl nampaBnmenus 04.03.01 Xwmms — QopmupoBanme y Oymymux
CIICIUATUCTOB CUCTEMHOTO TMPEACTABICHUS O TCOPETUYCCKUX, MPAKTUYCCKUX MOIXOJaX K PEIICHUIO
3aJa4 KOHIICHTPUPOBAHUS, PA3JCICHUS CIIOKHBIX MHOTOKOMIIOHCHTHBIX CMECCH, MPUMEHICMBIX IS
obecrieyeHns] HAJeKHOCTH W TPABWIBHOCTH OOHApY)KEHUS W WACHTU(WKAIWK BEIIECTB, HAIIeIIIINX
[IIPOKOE TPUMEHEHHE, KaK B TPOMBIIUIEHHOCTH, TaK U B HAYYHO-HCCIIETOBATEILCKHUX JTA00PATOPHUSIX.

1.2 3apayu AMCUUILIHHBI.
1. ChopmupoBath y OyIyIIuX CICIHUATHCTOB MPEICTABICHUI 00 YCIOBHIX MOCTAHOBKU PKCIICPUMEHTA B
paMKax peIIeHus MPAaKTHYECKUX 3a7a4 XUMUYECKOI0 aHaIn3a;
2. PazButne y OymymUX CIEIHATHCTOB MPAKTHUYECKMX HABBIKOB MOCTPOCHUS CXEM HJICHTHU(HUKAIINY,
pasjelieHus ¥ KOHIICHTPUPOBAHYsSI aHAJMTOB B 3aBUCUMOCTH OT MPUPOIBI 00Pa3IIoB.

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

Jucrumimaa

«CopbOmmust  u

OKCTpaKmousi B

aHAITMTUYECKON

BapuatuBHOIUacT biioka 1 "/luctummunel (Moaynn)" yaeOHOTO TUIaHa.

1.4 TlepedyeHb mNJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHS MO JUCHUIUIHHE (MOAYJII0),

XUMHUN»

OTHOCHUTCsA

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

W3ydenue naHHOM y4eOHOW AMCIUIUTIHEI HAITPABICHO HA (GOPMHUPOBAHUE y 00YJAIOMINXCS
obmenpodeccnoranbHbIX/MpodeccrnoHanbHBIX KoMreteHmid (OITK/TIK)

No Wnnexe Conepxanue B pesynbTare n3ydeHus: yaeOHON TUCIUTUINHBI
" | koMIieTe | KOMITETeHIMH (WU € o0yyJaronyecs JOJKHBI
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 koHTaKTHasi 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

padora

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), BhIACNICHHE. |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  Pa3CiCHUs] W KOHIICHTPUPOBAHMS: KOA(P(DHUIIUCHT
pacmpeneneHus, CTETIeHb W3BIICYCHUS, KO3 GUIHEHT
KOHIICHTPHPOBAHIL. KOHIICHTPUPOBAHUS U KOIPPUIMEHT pa3IeNeHNsI.
OCHOBHBIE OMpENENEHNs: JKCTPAKIUs, OKCTPAreHT, JKCTPaKT,
PEIKCTPAKLIUS, PEIKCTPAreHT, PEIKCTpakT. OCHOBHBIE 3aKOHBI H
KOJINYECTBCHHBIC XapaKTCPUCTUKU SKCTPAKIMU. PacueT komuvecTBa
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 PACTPENCICHUS] U KOHCTAHTBI JTUCCOIMAIIUM
pearcura, KOHCTAaHTbI YCTOI‘/'I'-II/IBOCTI/I U KOHCTAHTBI pacClpcacICHUA
KOMILJICKCa, KOHKYPUPYIOIIMX peakinuid B BOAHOW (ase, coueii-
BIIEKTPOJIUTOB,  KOHIEHTPAIUU 3NIEMEHTa,  TEeMIEePaTyphl,
pactBoputens Ha 3KcTpakiuio BKC. XapakTtepucTiuka OCHOBHBIX
SKCTPAKIMOHHBIX PEareHTOB
2. CopOrimonnsie  |OcoOeHHOCTH — copOlMM  Kak  MeTojla  KOHIeHTpupoBaHus.|JlabopaTtopHas
METOIbI XapakTepucTHKa cOpOEeHTOB, TpeOoBaHUs K HUM. pabota
KOHIEHTpHpoBaHuys |KOHLICHTPUPOBAHUE B CTATHYECKOM M JAMHAMHUYECKOM DPEKUME.
Heopranuueckue COpOEHTBI: OKCHJIbI, THAPOKCHJBI METaJLJIOB.
OCOo0OEHHOCTH MPAKTUYECKOTO UCTIOJIL30BAHNSI.
CuHTeTHueCKHUEe WOHHTHI. ITpumepsr HCIIOJIb30BAHHUS
KOMIUIEKCOOOPa3yomuX  COPOCHTOB  JUIA  BBIACIICHUS  H

KOHLICHTPUPOBAHHSI HEOPIraHUUYECKUX U OPTAaHUUYECKHUX COEAMHEHMI.

HOHy‘{eHI/IC MMOJINMCPOB C MOJICKYJIAPHBIMU oTncyaTKaMu.

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 HUKEISA ¢ JUMETUITIINOKCUMOM 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-METOIMUECKOT0 00CCIICUCHHS JUCIIUTIIMHBI 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 peKOMEHIAINN IO OpraHW3allid CaMOCTOATEILHOM
WH/IMBH]TyaIbHBIX 33/IaHUH |pa0oTHI CTYJeHTOB, 2017 T.

VY4eOHO-MeTOANYECKHE MaTepualibl JUIsl CAMOCTOSTEINBHOW paboThl 00y4aroIIUXcs W3 4YMCIIa
WHBAJIMJOB M JIMII C OFPaHUYCHHBIMH BO3MOXXHOCTSIMHU 370poBbs (OB3) mpenocrapistorcs B dopmax,
aJaNTUPOBAHHBIX K OTPaHUYEHUSM UX 3/J0POBBS U BOCTIPUATHS HH(DOpMAITUH:

Jta v ¢ HapymeHUsIMH 3pEHUS:

— B IIe4aTHOH opMe YBEIMUCHHBIM MPUPTOM,

Jlis v ¢ HapymeHUsIMU CITyXa:

— B IeYaTHOH (opme,

— B (hopMe 31eKTPOHHOTO IOKYMEHTA.

Jiist 11 ¢ HapyUICHUSIMH OTIOPHO-JIBUTATEIILHOTO armapara:

— 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 , OOCYXJACHHE PE3yIbTaTOB
HCcCIeN0BaHUN

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

Ha nabGopatopHpix paboTax BBIMOMHSETCS JAOOPaTOPHBIM TPaKTHKYM IO TeMaM Kypca,
MOJEJIHPYIOTCS. OCHOBHBIE IPOIECCHl M H3y4aloTCsl B XOJE OSKCHEPHMEHTa 3aKOHOMEPHOCTH HX
nporekanus. OHH TPOBOAATCS B J1a0OPATOPHUSIX, OCHAIICHHBIX BCEM HEOOXOAMMBIM (TOCYIOH,
peakTHBaMH U CIELHANIbHBIM 000pynoBaHueM). JlabopaTopHsle pabOThI MPEINONAraloT UCIOJIb30BaHHE
MHOKECTBA B3aMMOCBS3aHHBIX M B3aWMHO-JOINOJHSIONMX METOJO0B, HANpPABICHHBIX Ha MIMPOKOE
B3aMMOJICHCTBHE CTYJICHTOB HE TOJBKO C MPENoAaBaTeleM, HO U APYT C JAPYroM M Ha JOMUHHPOBAHUE
AaKTUBHOCTH CTYJICHTOB B mporecce oOyueHus. YacTh 1abopaTopHBIX paboT mpoBoauTcs B (opme
o0cyxeHust mpoOIeMbl , paboThI B MAIBIX IPyMIax.

JIMCKycCcHsl CTPOUTCS] HA OCHOBE IMAIOTMYECKOT0 OOIIEHHS YYaCTHUKOB B TIpoIiecce 00CYKICHUS
U paspCliCcHusd TCOPETUYCCKUX H IMPAKTHYCCKUX HpO6J'IeM. CTy,HCHTaM npeajiaractca CpaBHHUTL U
MMPpOAHAJIM3NPOBATH BAPUAHTEI IIPOBECACHUS SKCIICPUMECHTA, BBICKA3aThb cBOE MHCHUE, 3a1aTb BOIIPOCHI.

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

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

4. OueHoyHble CpeaCcTBa ISl TEKYLIEro KOHTPOJIS YCNEeBAeMOCTH U NPOMEXKYTOUHOM
aTTecTaluu

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

Tekymmii KOHTPOJIb OCYIIECTBIISICTCS MpPEIoaBaTesieM, BEeAYyIIUM JIAOOpaTOpHbIE 3aHATHS Ha
OCHOBE BBHIITOJIHEHHS CTYJCHTAMH JOMAIIHUX 3aJlaHUH U J1a0OpaTOpPHOTrO MpakTUKyma. [l mpoBeneHus
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 HHIMBHYANbHBIX MCUXO(PHU3HYECKIX OCOOCHHOCTEM.

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

— TIpU TPOBEJCHWUH TMPOLENyphl OICHUBAHUS PE3YJNbTATOB OOYYEHHUs HMHBAIMAOB M JHUI] C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 30POBBS IPEAYCMATPHUBACTCS HCIIOJIb30BaHUE TEXHHUYECKUX CPEICTB,
HEOOXOUMBIX UM B CBSI3U C X MHIMBHYaTbHBIMUA OCOOCHHOCTSIMU;

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

[Iponienypa oreHWBaHHUS pe3yJIbTaTOB OOYUYCHHS WHBAIWAOB W JIMI C OrpaHUYCHHBIMH
BO3MOXHOCTSIMH 3JIOPOBbSI TI0 JIUCIMIUTHHE (MOJIYJIIO) TIPEIyCMaTPUBAET NPEIOCTaBICHNE HHPOPMAITUH
B (hopMax, aAanTUPOBAHHBIX K OTPAaHUYSHUSM HX 3/10pPOBbS U BOCHPUATHS HH(DOpMAIHH:

st un ¢ HapyLIeHUsIMU 3pEHUST:

— B ITe4aTHOH opMe YBEIMUCHHBIM MPUPTOM,



— B (hopMe 3JIEKTPOHHOI'O TOKYMEHTA.

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
B3sITh U1 TOro. UtoObl He 99% m3Bneub K06atsT u3 1 M° ero aMMuadHOro pactBopa, conepkamiero 1r/a
Co?*. Kakosa Oyzet ero KoHIeHTpanus B opranndeckoit paze? (D, B aTux ycnmosusix pasen 4000.)

2 Hasecky oOpa3snia maccoit 2,355r, cogepxamero Na,SO,, pactBopmiu B 100 My AMCTHILTUPOBAHHON
BOJIbI. AJIMKBOTHYIO yacTh 10,00 M IIpomycTHiIn 4epes crioii katnonuta B H'- popme. Ha TuTpoBanue
smoata nouwio 10,25 mu 0,1550 M pactBopa  ruapokcuga HaTpus. PaccuuTaiiTe OpoueHTHOE
conepkanue cynbhara HaTpus B oOpasiie.

3 OnuimuTe BUABI B3aUMOICHCTBUS MEKIY COPOTUBOM H COPOCHTOM?

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

HtoroBelii KOHTpOJIb ocymiecTBisercss B (opme sk3zamena .OueHka 3HaHMKW TIO0 JUCHUIUIMHE
«CopOust ¥ OKCTPaKUMsIiB  aHATUTUYECKOM  XUMHI» Ha JK3aMeHe npeamnosaraeT
I QpepeHINPOBaHHBIA HOAXOHN K CTYAEHTY, Y4€T €ro WHAWBUAYaJbHBIX CIHOCOOHOCTEW, CTENECHH
YCBOCHHMSA M CHCTEMAaTH3allMd OCHOBHOI'O IOHSTHHHOIO ammapaTa, 3HaHMHA 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, COAEPIKAHUE KOTOPBIX 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 0a3MPYIOTCS HA 3HAHWH OCHOB TIpEIMETa,
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)KaHHEe OCHOBHOIO MaTepuasia 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 pa3leleHHd M KOHIEHTPUPOBAHMWS C METOJAMHU OIpPENEIICHUS;
ruOpuAHbIE MeTOAbl. Pa3neneHue COMOCTaBUMBIX KOJUYECTB JJIEMEHTOB M OTHIEICHHE MAallbIX
KOJIMYECTB OT OOJIBIINX.

2. OgHOCTyNeHYaTble W MHOTIOCTYIIEHYAThle IPOLECCHl pasjieneHus. KOHCTaHTBI pacrpenesieHusl.
Koaddumment pacnpenenenus. Crenenp wm3BnedeHus. Dakrop pasgenenus. Koaddurment
KOHIIEHTPUPOBAHUS.

3. Teoperuueckue OCHOBBI MeETOAOB. 3akoH pacmpenenenus. Kraccupukanys 3KCTPaKLIHOHHBIX
mporieccoB. CKOpPOCTh  IKCTpPAaKIUH. THIBI  3KCTPAKIMOHHBIX CHUCTEM. YCJOBHS  JKCTPaKIHUU



HEOpPraHWYEeCKHMX U  OpraHuveckux coeauHeHuil. Peskcrpakmusa. IIpupoga u xapakrtepucTHKa
3KCTPareHTOB.
4. Pa3nenenue 31€MEHTOB METOAOM 3KCTpakiuu. OCHOBHBIE OPraHMYECKUE pEeareHThI, UCTIONb3yeMble
UL pa3feNieHus 3JIEMEHTOB METOINOM 3KcTpakuuu. CelneKTHBHOE pa3[esieHHe 3JEMEHTOB METOJI0M
nogdopa OpraHUYeCKHX pacTBopuTened, wu3MeHeHne pH BogHoOH  ¢as3pl, MacKHUpOBaHUS |
JnemMackupoBaHus. [IpruOops! AT SKCTpaKLIUH.
5.CopOmusi, mexanm3mbl  copOumu. CopOeHThl, BHUABL. AKTHBHbIE yIiH. OHOOMEHHWKH W
xenaToo0pasyromie copOeHTHl Ha OpraHuYecKoil MaTpuiie. Xenaroodpa3yromire COpOSHTEHI.
6. KpemHe3émbl U xuMudecku MoauduuypoBaHHbIE KpeMHe3EMbl. Heopranudeckue copOEHTHI.

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

5. IlepeyeHb OCHOBHOW M [OMOJHMTEIbHOI y4eOHOW JMTepaTypbl, 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. AHanmuTHYecKas XUMHS: yIeOHHK TSl CTyIEHTOB BYy30B. T. 2 : MeToabl pa3feneHus BemEeCTB i
ruOpuaHbIe MeTonbl aHanu3a / moj pen. JI. H. MockBuHa ; — M. : Akagemust, 2008. — 300 c.
3. AHanuTHYecKas XUMHSA : YIeOHHK ISl CTyIeHTOB By30B : B 3 T. T. 3 : Xumudeckuii ananus / Iog pe.
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. Amcopommss — M. : BUHOM. Jlaboparopus 3Hammii, 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. Maiictpenko B.H., Kmroe H.A. DOxojoro-aHamuTHUYeCKUH MOHHUTOPWUHT CTOWKHX OPTaHWYECKHX

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 aHAIM3E : MPAKTUYECKOE
PYKOBOZCTBO- M. bunowm, Jlaboparopus 3HaHWH, - 2013. -
855c.https://www.book.ru/book/924000/view?2/1

6. IlepeyeHb pecypcoB HH(POPMAIHOHHO-TEIEKOMMYHHMKANIMOHHOH ceTH «HTepHETY,
He00X0AUMBIX JIJISl OCBOCHH S AU CHUILIUHBI (MOTYJIS)
Www.scopus.com, bubnmorpadudeckas u pedeparuBHas 6a3a TaHHBIX U OTCICKUBAHUS
MUTHUPYEMOCTH CTaTel, OIyOJIMKOBAaHHBIX B HAYYHBIX M3/IaHUIX

WWW.SCIrUS.COM, crienuaii3npoOBaHHasl TOMCKOBAs CHCTEMa Hay4qHOW HH(pOpMaIn

7. MeToan4yeckue yKazaHus 1Jis1 00y4a0MXCcsl 10 OCBOEHUIO T CUMILINHBI (MOAYJISA)

B ocBoennn AuCIMIUIMHEBI MHBATUAAMHE M JIMIIAMHU C OTPAaHHYEHHBIMUA BO3MOXKHOCTSIMH 370POBbS
OompIIOe 3HAYEHWE WMEET WHAMBHIyalbHas ydeOHas pabora (KOHCYNbTAallMH) — JOMOJHUTEIHHOE
pasbsacHEeHHE Y4eOHOTro MaTepuaia.

WnpuBuayanbHbele  KOHCYJNBTalMM [0 OPEAMETY  SIBISIOTCS  BaXHBIM  (paKTOpOM,
CIOCOOCTBYIOIIUM HHIMBHTyaTH3alUN OOYYCHUS ¥ YCTAHOBJICHHIO BOCHHUTATEIHLHOTO KOHTAKTa MEXIY
npenojaBareneM M OOydYalolmMMCS WHBAJUIOM WM JIMIOM C OTPaHUYEHHBIMH BO3MOXKHOCTSMH
3/10pOBBS.


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/

MeToanuecKkue peKOMeHIAIMU CTYAEeHTAM M0 OPraHUu3alUuM U3yYeHUs! TUCITUTTHHBI
«CopOuusi ¥ SKCTPAKIUA B AHATUTHYECKOH XUMHUI)
VYcneurHoe 0OCBOGHHE ITUCIUIUIMHBI MPEAINOaracT aKTHUBHOE, TBOPYECKOE YYacTHE CTYyACHTa
MyTeM TUTAaHOMEPHOW, TIOBCEAHEBHOM PaOOTHI.
Pabora ¢ KOHCIIEKTOM JIeKIUIi

[IpocMOTpuUTE KOHCHEKT Cpa3y MOCIIE 3aHATUH, OTMETBTE MaTepHajl KOHCIIEKTA JIEKIUI, KOTOPBIHA
BBI3BIBACT 3aTPyIHEHUS Ui MoHMMaHuA. [lompiTaiiTech HAWTH OTBETH HA 3aTPYAHHUTEIHHBIE BOIPOCHI,
UCTIOJB3Ysl PEKOMEHIyeMYI0 JIUTepaTypy. Eciu camocTosITensHO He yainock pa3zo0paThcsl B MaTepHUalle,
chopMynupyiTe BONMPOCHI M OOPAaTUTECh 3a IOMOIIBI0 K TIPENOJABATEII0 HAa KOHCYJbTAIlUM WIN
OJIMDKAMIIEH JTEKINM.

PerynsipHO oTBOMMTE Bpems NIl IOBTOPEHHS MPOWIECHHOTO MaTepHalia, MPOBepsisi CBOW 3HAHMUS,
YMEHHUS U HABBIKU MO KOHTPOJIBHBIM BOIIPOCAM.

BrinosiHeHue J1a00paTOpHBIX padoT

Ha 3anstim momyuute y mpemomaBareis rpaduk BBIIOTHEHHS J1abopaTopHbIX padot. llepex
MocemeHueM J1abopaTOpuu HM3YYUTe TEOPHI0 BOMPOCA, MPEANONaraeMoro K HCCIIEIO0BaHUIO,
03HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIICH pabOTe W MOJArOTOBLTE MPOTOKOJ MPOBEACHUS
paboTHI, B KOTOPHIA 3aHECUTE:

Ha3BaHWE padOTHI,

— 3arOTOBKH TaOJIHII JUTSA 3AI0JTHEHUS SKCIIEPUMEHTAIBHBIMH JaHHBIMUA HAOJIOICHNI;
YpaBHEHHS XHMHYECKUX pEaKIHil NpEeBpalIeHUi, KOTOpble OYyIyT OCYIIECTBICHBI IIPH
BBITIOJTHEHUH IKCTIEPUMEHTA;

pacueTHbIie (GOPMYIIBL.

OdopmieHne 0TI4ETOB J0JHKHO MPOBOIUTHCS TOCIIE OKOHYaHUS pabOTHI B 1a00paTOpHUH.

1t TOATOTOBKM K 3allUTe OT4YeTa CJICAYyeT MPOAHAIU3HPOBATH HSKCICPUMEHTAIbHBIC
pe3yNbTaThl, COMOCTABUTh HX C W3BECTHBIMH TEOPETHUYECKHUMH IOJOKEHUSIMU WM CIPABOYHBIMU
JTAHHBIMHU, OOOOIINTH Pe3yNbTaThl UCCIIEIOBAaHNN B BHJE BHIBOJOB 1O paboTe, MOATOTOBUTH OTBETHI Ha
BOTIPOCHI, IIPUBOINMBIC B METOAMYECKUX YKA3aHUAX K BBITIOJHEHHIO TAOOPaTOPHBIX padoT.

Opranusanusi cCaMOCTOSITEJILHOM padoThI

CamocrosTenbHasi paboTa CTYAECHTOB CBs3aHA C IUIAHMPOBAaHHUEM 3KCIEPHMEHTA, IPOBEICHUEM
MaTeMaTHYeCKHX pacdyeToB W OOpaOOTKH TOJNYYEHHBIX JaHHBIX, MPOPadOTKOW W TIOBTOPEHUEM
JIEKIIMOHHOTO MaTepHala M MaTepHana y4eOHHKOB, U3y4€HHEM CaMOCTOSATENIbHO HEKOTOPBIX Pa3ZeioB
Kypca, IOArOTOBKOW K KOHTPOJIbHBIM paboTam.

HepequL BOIIPOCOB JIA CaMOCTOSTEIIbHON pa6OTBI CTYACHTOB
HepequL TCOPCTUYCCKHUX BOMIPOCOB U MHBIX Sa,Z[aHI/Iﬁ 10
CaMOCTOSTEIILHOU pa60Te CTYACHTOB

HaumenoBaHue pas3jenos, TeM

OCHOBHBIE TIOHATHS METOJ0B

pasJiesieHns] 1 KOHIIGHTPHUPOBAHKSI. Ha3oBuTe OCHOBHBIE CIIOCOOBI YCTPAaHEHHS MEIIAOIIEero
OKCTpakLus Kak METOJ| pa3/ieeHus BIIMSHHUS KOMIIOHEHTOB TIPH aHAJM3€ CJIOXKHBIX 10 COCTaBY
Y KOHIICHTPUPOBAHMUSL. O0OBEKTOB.

UYro Takoe OTHOCHTEIIbHOE u abcomoTHOe

KOHIIEHTPUPOBaHUE?

Kakoit napamerp KOJINYECTBEHHO XapaxKTepu3yeT

BO3MOXHOCTB pa3JielieHus ABYX U 0oJjiee KOMIIOHEHTOB?
Kakoii napamerp ucnons3yercst A5 OLeHKH 3((HEKTUBHOCTU
KOHILEHTPUPOBaHUA?

OKCTpaKIUs Kak METOJ pazaenieHns u | [lalite ompeneneHue CIEAYIOMMX MOHITHI: JKCTPaKITHS,
KOHIIEHTPUPOBAHUA. AKCTPareHT, pa30aBUTEINb, IKCTPAKT.




Jaiite ompenencHue NOHATHIO KOA(POUIUEHT pa3/ICiCHUS.
YKaxuTe yCIOBUS pa3feiicHHus IBYX BemiecTB A m B, ecim
00beMBI (a3 paBHBI.

HaliTe ompenencHue MOHSATUIO CTENEHb U3BJIeUeHUS. Kakum
00pazoM cTeleHb H3BJICUCHUS CBSA3aHA ¢ KOd(PPHUITMEHTOM
pactipeneneHus?

HazoBuTe OCHOBHBIC THITBI PKCTPArUPYIOIIUXCS BEIECTB.
Kak 3aBHCHUT 3KCTpaKIMs KOMILICKCHBIX METAJUIOKUCIOT OT
3apsma ¥ pa3Mepa aHuoHa?

Kak 3aBHCHUT 3KCTpaKIMs KOMILICKCHBIX METAJUIOKUCIOT OT
COJILBATUPYIOIICH CIOCOOHOCTH DKCTPArceHTA.

nounTa’?
CopOIMOHHBIE METO/TBI 3aBUCUT JIM CEJIEKTUBHOCTH MOHOOOMEHHMKA OT €ro
KOHIICHTPUPOBaHUS eMKocTu?

Kax wm3mensieTcsi ciocoOHOCTh K KaTHOHHOMY OOMEHy MpHu
nepexoze oT

OJHOTO BJIEMEHTa K ApyroMy B rpymmax llepuoandeckoit
CUCTEMBI?

Kak m3mensiercss ciocoOHOCTh K KaTHOHHOMY OOMEHY TpH
nepexoie OT OJHOTO DJJIEMEHTa K JpyroMy B TpyIIax
Ilepnonnueckoit cuctembi?

Kakas cramgusi mnpouecca HOHHOrO OOMEHa SBISIETCS
sumuTHpyomei npu Huzkux (<0.01 M) u Beicokux (>0.01
M) KoHLIEHTpalHsIX copOTHUBA?

dusnueckue 1 rTHOPUIHBIE METOABI B uem cymHOCTh pacmpenenuTesIbHOW XpoMaTorpaguu Ha
aHaM3a oymare? lates onpenencuue Rf.

Kak 0o0HapyXnBalOT U HAEHTHU(OUIHUPYIOT KOMIIOHEHTHl Ha

OYMa)KHBIX U TOHKOCIIOMHBIX XpOMATOTpaMMax?

8. IlepeyeHb WH(MPOPMAUMOHHBIX TEXHOJOTHH, HCMOJAb3yeMbIX MPH OCYILIECTBJEHUHU
00pa3oBaTeIbHOIO NMpoLecca Mo AUCHUILINHE (MOAYJIIO).

8.1 Ilepeyens HEOOXOAMMOr0 MPOrPAMMHOI0 00ecneYeHHs

st moctpoeHus: TpaMKOB M BBITIOJHEHHUST HEOOXOAMMBIX PAacdEéToB JJIsl JIAOOPATOPHBIX PadoT
HeobOxouma nporpamma MSExcel.

8.2 Ilepeuenp MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

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

9. MartepuajibHO-TeXHUYECKAst 0a3a, Heo0XoauMasi JIL OCyLIeCTBJICHUS
o0pa3oBaTeIbHOrONpoLecca o JMCUUIIMHE (MOAYJII0)

MatepuallbHO-TeXHUYEeCKOe 00ecTieueHIE TUCIIUILIMHE (MOJYJIs) U

Bun pabor
OCHAII[EHHOCTh

.HCKLII/IOHHLIG 3aHATHA .HCKLII/IOHHaSI ayaAuTOpUa

JlaGopatopubie 3austus | Jlaboparopusi, paccuuranHas Ha 10-12 dYenoBeK M OCHAIICHHAs
nabopaTopHoi XUMHYECKON ocy 101, peaKkTuBaMu u
AHAJIMTUYECKUM O00OpYIOBaHMEM: BCTPSXHMBATENb JIAOOPATOPHBIM,
AJIEKTPOILTUTKH, Bechl aHanuTuaeckue BJIP 200, Bechl TexHUYECKHE
BJIKT-500, mikad cymnibHbIi, MarauTHas memiaika Leki, monomep
«kcnept-001», horokomopumerpsr KOK, Leki .



http://www.elibrary.ru)/

CaMmocTogTenbpHas
paboTta

CamocTrosiTenpHast padoTa CTYIEHTOB OCYIIECTBIISICTCS B YATAIBHBIX
3amax OwubOmmorexku KyOI'Y, 3ajme pedepaTuBHBIX KypHAJOB,
BRIUMCIATENIEHOM TieHTpe Kyo6l'Y, HHTepHET-IIeHTpe, a Takke
IPYTUX ayAUTOpUsX (hakyabTeTa XUMHUU U BBICOKHX TEXHOJIOTHH C
BO3MO’KHOCTBIO MTOJKIIIOYEHHS K ceTh «VHTepHeT» U obecrieueHneM
JOCTyIa B BIIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTENbHYIO CPEAy
OpTaHU3alNH.




