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1 Heau u 3axa4y U3yYeHHsT TUCIUIJIMHBI (MOXYJIs1).

1.1 Iean ocBoennss nucuumuinnbl. 51.B.JIB.03.01 «Metoapl pa3ieiacHus ¥ KOHIIEHTPUPOBAHUS
B aHamuTHYeCKOM Xxumum» B coorBercTtBue ¢ OOII nampasnenus 04.03.01 Xumus — GpopMupoBaHue y
OyIylIux CIENUATMCTOB CUCTEMHOI'O IMPEACTABICHUS O TEOPETUYECKHX, IMPAKTUYCCKUX IMOAXO0JaX K
pPEIICHUIO0  3ajJa4  KOHICHTPUPOBAHUS, PA3JCICHHUS CIIOKHBIX MHOTOKOMIIOHEHTHBIX  CMECCH,
MPUMEHSCMBIX JUIsl O0SCIeUeHUs] HAJCKHOCTH M TPABUIHLHOCTH OOHApYXCHUS M UACHTU(UKAIUN
BEIICCTB, HAIICAIINX IIUPOKOE  NPUMEHEHWE, KaK B MPOMBIIUICHHOCTH, TaK H B HAy4YHO-
MCCIIEIOBATEIHCKUX JIA00PATOPHSIX.

1.2 3apayu AMCUHUILIHHBI.
1. ChopmupoBath y OyIyIIuX CICIHUATMCTOB MPEICTABICHUI 00 YCIOBHIX MOCTAHOBKU PKCIICPUMEHTA B

paMKax pelIeHus MPaKTUYECKUX 3a]a4 XUMUYIECKOTO aHaIIN3a;
2. Pa3zButne y Oyaymux CHEIMATUCTOB MPAKTUYCCKUX HABBIKOB IMOCTPOCHUS CXEM HICHTU(UKAIIWY,
paszeneHus ¥ KOHIEHTPUPOBAHHSI aHAIUTOB B 3aBUCUMOCTH OT IPUPOABI 00pa3IoB.

1.3 MecTo AucuMIIMHBI (MOYJS) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMBbl.

Hucuunnnaa «MeTop! pa3eseHnss 1 KOHIIEHTPUPOBAaHUS B aHAIMTUYECKOH XMMHUN» OTHOCHUTCA
K 4acTH y4eOHOTO TiaHa , GOpMUPYyeMON ydaCTHHKaMH 00pa30BaTeIbHBIX OTHOIICHUH.

1.4 TlepedyeHb mNIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHS MO JUCHUIUIHHE (MOAYJII0),

COOTHECCHHBIX C INIAHUPYEMBIMHU pE3yJdbTaTaMH 0CBOCHUSL 06pa30BaTe.]'lLHOﬁ nmporpamMmmal.

W3ydenue naHHOM y4eOHOM AUCIUILUTHHBI HATPABJICHO HA (GOPMHPOBAHUE Yy 00YJAOIINXCS
obmienpodeccunoHanbHbIX/MpodeccrnoHanbHbix koMreteHmin (OITK/TIK)

No Wnnexe Coneprxanue B pesynbTare nzydeHus: yaeOHOM TUCITUILTAHBI
I 1; KOMIIeTe | KOMIIeTEHINHU (Mn eé o0yyaromuecs JOJKHbI
o 13000505 YaCTH) 3HATH YMeThb BJIA/IeTh
1. [1K-1 CIIOCOOEH  BBIMIOIHSTEH | OCHOBHBIE co0JIr01aTh BJIAIETH
CTaHIApPTHBIC OMEPALUH | IPUHIIMIIBI U | yCIOBHS preMaMu
o MpeJIaraeMpIiM | 00JIacTH MIPOBEICHUS pasmeneHus  ®
METOJTMKaM aHalln3a WCTIONB30BaHMS | DKCIIEPUMEHTA, KOHLICHTPHPOBAH
MCTO10B BCCTH U pasIMYHBIX
pasneneHus u HaOIIOJIeHUsT  3a BEIIIECTB, yMeTh
XOJIOM
KOHICHTPUPOBAH IpOBCACHUS IOJIb30BAThCA
11 Betects SKCIICpUMCHTA, HEOOXOMMBIM
aHaIM3UPOBATE | ;g 3TOrO
TOTyHCHHBIC o0opynoBaHHEM
PESYABTATEL M|y ¥ yiMudecKoi
JIeNaTh BBIBOJIBI N
.. | mocymoit
U3 HaOJIIOIECHUI;
BECTH
nabopaTtopHbie
3armcu
2. [K-5 CrocOOEH  TPUMEHSTH | OCHOBHEIE YMETh TEOPETHIECCKUMHU
OCHOBHBIC 3aKOHBl U | IMOHATHA, 000CHOBHIBATH u
3aKOHOMEPHOCTH TEPMUHBI, NPEUMYIIECTBA U | TPAKTHICCKUMH
pa3BUTHSA CHocoO0BI BO3MOXHOCTH 3HaHUSIMHU o
AQHAJIMTUYECKOM XHMMHUH | KOHIEHTPUPOBAH | METOa peanuzanuu
npu aHanmmse | us U | pa3feneHuss | | Pa3IHYHBIX
MOJTYYEHHBIX pasjiesicHus, WX | KOHIEHTPUPOBAH | METOJIOB
pe3yIbTaTOB KOJINUECTBEHHBIC | M KaK Ha dTame | pa3feleHuss U
XapaKTepUCTUKU | TJIAHUPOBAHHS KOHIIEHTPUPOBAH
JKCIIEpUMEHTA, ust
TaKk W TpH
[IPOTHO3UPOBAHU




e Wnnexc Conepxanue B pesynbrate nzyueHus yueOHON AUCHUIIIMHBL
. | KOMIETE | KOMIETEHLMH (nmm e€ o0yyaronyecs JOJIKHbI
o 13000501 YaCTH) 3HATH yMeTh BJIA/IeTh
u MIOBEIECHUSA
peanbHbIX
CHCTEM.

2. CTpyKTYypa U cofep:KaHue TUCHUILIHHBI.

2.1 Pacnipeaenenue TpyAOEMKOCTH JUCIUILUINHBI IO BHIaM padoT.

OObmas TpyAoEMKOCTh AUCHMIUIMHBI cocTaBiseT 3 3ad.en. ( 108 wacoB), ux pacnpezneneHue 1o
BHZIaM pabOT IpECTaBICHO B TA0JIHIIE

(052 cmydernmos ODO).
Bun yueOHO# paboTs Bcero CemecTphl
JacoB (gacer)
8 |

KonrakTHas paboTa, B TOM uncJje: 72,2 72,2
AynuTopHble 3aHATHS (BCEro): 70 70
3aHsTHS JEKIIMOHHOTO THIIA 20 20 - - -
JlaboparopHsie 3aHATHS 50 50 - - -
3aHATHS] CEMHHAPCKOTO TUIA (CEMUHAPHI, TPAKTUIECKUE
3aHATHUS) i i i i i
HWnasi KOHTaKTHas padoTa: 2,2 2,2
Kontpons camocrositensroii padotsl (KCP) 2 2
ITpomexyTtounas arrectauus (MKP) 0,2 0,2
CamocTrosiTeibHasi paboTa, B TOM YHCJIE: 35,8 35,8
Kypcosas paboma - - - - -
Ilpopabomxa yuebHozo (meopemuueckozo) mamepuana 18 18 - - -
Buinonnenue unousudyanvuvix 3a0anuil (n002omoexa 14 14 ) i )
coobwenul, npeseHmayuil)
Pechepam - - - - -
[ToaroroBka K TEKyIeMy KOHTPOIIO 3,8 3,8 - - -
Oo0masi Tpy10eMKOCTh vac. 108 108 - - -

B TOM 4YHCJie KOHTAKTHAsI 72.2 72.2

padorta

3a4. el 3 3

2.2 CTpyKTYypa AUCHMILIMHBI:
Pacnpenenenue BU0B yueOHOH pabOThI U UX TPYAOSMKOCTH IO Pa3/ieliaM JUCIUTUTAHBIL.
Paznenbl nuctuIuivHel, u3ydaembie B 8 cemectpe (ournas gpopma)

A Breayau
Ne HanmenoBanue paznenos Y/UTOpHasd TOpHAas
pabora
pabora
J | 113 JIP CPC
1 2 4 5 6 7
OCHOBHBIE MOHATHS METOJIOB Pa3/ICICHUs U 2 - 6 18
L KOHILIEHTPUPOBAHUS
2 OKCTpakuus Kak METOJ| pa3eIeHNs] M KOHIIEHTPHUPOBAHUS 8 - 32




3. CopOuroHHBIE METOIBI KOHLIEHTPHUPOBAHUS 6 - 6 10
4 ®dusnveckrie U THOPUIHBIE METOJIBI pa3/IeIICHUS 4 - 6 7,8
Hmozo no oucyunnune: 20 - 50 35,8

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

2.3 Conep:xaHue pa3neaoB JUCHHILIUHBI:
2.3.1 3aHATHS JEeKIIUOHHOTO THIIA.

No HammeHnoBaHue pazzena

Coneprkanue pasaena

®dopMa TeKyLIero
KOHTPOJIA

1 2

3

4

1. OCHOBHBIC TIOHATUS
METOJIOB pa3/ICIICHUS U
KOHIICHTPHUPOBAHHS.
OKCTpakus Kak METOJ
pasneneHus u
KOHIIEHTPHUPOBAHUSI.

OO0Omrast XapakTepuCTHKa METOMIOB  pasleicHusS |
KOHIIEHTpUpoBaHus. OCHOBHBIE MOHSATHS: pPa3lelieHHE,
KOHIIGHTPUPOBaHWE (OTHOCUTEIbHOE U a0CONIOTHOE),
BeIeneHre. Knaccuukanus MeTONOB pas3leNeHusl u
KOHIIGHTPUPOBAHMUS 10 YHCITY KOHTAKTUPYIOIMMX (a3, 1o
arperaTHOMy  COCTOSIHUIO ~ KOHTaKTHPYIOIIHX  (a3.
KonmuectBennsie XapaKTePUCTUKH HPOLIECCOB
pasmeneHuss W KOHIIGHTPUPOBAaHWA:  KOX((HUIIUEHT
pacmpezenieHusi, CTENEeHb W3BICUEHU, KOd(h UIIUEHT
KOHIIGHTPUPOBaHUS 1 KO3 PUIIMEeHT pazaeneHus.

OCHOBHBIC ONpEAENEHUS: OSKCTPAKLUS, HKCTPAreHt,
IKCTPAKT, PEIKCTPAKIMS, pPEIKCTPAreHT, pPEIKCTPAKT.
OcCHOBHBIE 3aKOHBI M KOJIWYECTBCHHBIE XapaKTEPUCTUKU
DKCTPaKLUHU. Pacuer KOJINYECTBA SKCTPAaKLIUM,
HEOOXOIUMBIX UIS TOJTHOTO M3BJICYEHUS KOMIIOHEHTa B
opraamyeckyro ¢a3y. Koncranra skcrpakmmu. Twurbt
IKCTPATUPYIOMINXCS COCTUHEHUH (KiaccuUKaus IO
10.A. 3onortoBy). BnusiHue KHCIOTHOCTH BOIHOW (ha3bl,
KOHIIEHTPALlMM pearcHTa, KOHCTAHThI paclpelesieHus U
KOHCTaHTBl ~ JWCCOLIMAIMM  pEeareHra,  KOHCTaHTHI
YCTOWYMBOCTH U KOHCTAHTBI PaclpeeleHrs] KOMILIeKCa,
KOHKYPUPYIOIIIUX peakiii B BOAHOH (a3e, CoJei-
3JIEKTPOJINTOB, KOHLIEHTPALUK 3JIEMEHTA, TEMIEPaTyphl,
pactBoputenss Ha skcrpaknuio BKC. Xapakrepuctuka
OCHOBHBIX 3KCTPaKIIMOHHBIX PEareHTOB

KonTponbHas
pabora,
JlaGoparopHas
paborta

2. |CopOIroHHBIE METOIBI
KOHIICHTPUPOBaHUS

OcobeHHocTH cOpOIMK KaKk METOJla KOHLIEHTPUPOBAaHUS.
XapakTepucTuka CcOpOeHTOB, TpeOOBaHMS K HHUM.
KoHuenTpupoBanue B CTaTUYECKOM U JUHAMHUYECKOM
pexume.  Heoprannmdeckue — cOpOEHTBI:  OKCHJBL,
THJIPOKCUIIBI MeTaJutoB. OCOOEHHOCTH TPaKTHYECKOTO
WCTIOJTb30BaHUSI.

Cunrtetnueckne HWOHHUTHL. llpuMepsl HCIONB30BaHUS
KOMIUIEKCOOOPa3yIomuX COPOCHTOB AJISI BBIICJICHUS H
KOHIEHTPUPOBAHUSI HEOPTaHWYECKUX W OPraHHYECKUX
coennHeHU. [lonyyeHne nonuMepoB ¢ MOJIEKYISIPHBIMU
OTIIEYaTKaMH. bymaxnas xpomarorpadusi-
BO3MO>XHOCTH , IPUMEHEHHE.

Jlaboparopnas
pabora




2.3.2 3aHATHS CEMUHAPCKOT0 THIA
3aHATHS CEMHUHAPCKOTO TUTIA — HE TIPEyCMOTPEHBI
2.3.3 JIadopaTopHbI€e 3aHATHS.

®dopma TeKyIero
Ne HaumenoBanue nabopaTtopHbIX padoT p Y
KOHTPOJIS
1. OKCTPaKIMOHHO-(POTOMETPUIECKOE OTpeIelieHIe aHHOHOAKTHBHBIX BELIECTB Ortuer o
(ITAB) B ouBe nabopaTopHO
pabore
2. | DKCTPaKIMOHHO-(OTOMETPUYECKOTO ONpe/IeNIiCHUe IUHKa ¢ 1-(2-nupuamiaso)-2- Otuer no
Ha(TOIOM nabopaTopHOM
pabore
3. OKCTPaKIMOHHO-(OTOMETPUIECKOE OTpeIe/ieHIe aHHOHOAKTHBHBIX BELICCTB Ortuer o
(ITAB) B BozIE nabopaTtopHOH
pabote
4, KoHueHnTpupoBaHne MUKPOKOJIMYECTB HUKENSl U3 MPUPOTHBIX BOJ HA Ortuer 1o
MOHHUTE METOJIOM TOHYIIMX YaCTHI[ C IMOCIEAYIONMM (HPOTOMETPHYECKUM nabopaTopHOH
OTIpeIeTICHHEeM HUKENSI C AUMETHITITHOKCUMOM pabote
5. KoHneHTprpoBaHHe MUKPOKOJINYECTB JKeJe3a U3 PUPOIHBIX BOJ Ortyer 1o
COOCOMK/ICHHEM C KapOOHATOM KaJIbLHs U MOCIEAYIONIUM KOJOPUMETPHIECKUM | J1aOOPaTOPHOM
OIIpeIeNICHUEM JKee3a C CyIb(OCaATUIMIOBON KUCIOTOH pabote

2.3.4 IlpuMepHasi TEMATHKA KyPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl (IpOEKTHI) — HE PEAYCMOTPEHEI

2.4 IlepeyeHb Y4eOHO-METOAUYECKOI0 oOOecmeyeHHsl s CAMOCTOSATENbHOH padoThI
00yyarmuxcs Mo JMCUMIUINHE (MOAYJII0)

[lepeueHb yueOHO-METOIMUECKOT0 00CCIICUCHHS JUCIIUTIIMHBI 110
No Bun CPC BEITIOJTHEHUIO CAMOCTOSITENTEHOM paboThHI

1 2 3

1 |lIpopabotka yueOGHOTO MeToaudeckue peKOMEHAAlMU 10 OpraHU3alMl CaMOCTOSTEIbHOU
(TeopeTruyeckoro) pabotel cTyenToB, 2017 1.
MaTepuana

2 |BrimomHeHME MeToaudeckne PEeKOMEHAAIMU 110 OpraHU3alui CaMOCTOSTENLHON
WHJIMBUIYalbHBIX 33JaHuH [paboThl cTyieHTOB, 2017 T.

Y4eOHO-METOMYECKHe MaTepHalibl I CaMOCTOSATEIBHON paboThl 0OydYaromuxcs W3 4Yucia
WHBAJIMJOB M JIMII C OFPaHUYCHHBIMH BO3MOXXHOCTSIMHU 3710poBbsi (OB3) mpenocrapistorcs B ¢dopmax,
aJIalTUPOBAHHBIX K OMPAHUYCHUSAM UX 3J0POBbS M BOCIPUATHS HH(DOPMAIIUU:

st mun ¢ HapyIIeHUsIMU 3pEHUS:

— B Ie4aTHON (hopMe YBEITMUEHHBIM IIPUPTOM,

Jst TvIr ¢ HapyIIIeHUSIMH CITyXa:

— B IeYaTHOH (opme,

— B popMe 3IEKTPOHHOTO TIOKYMEHTA.

JLyst UL ¢ HapyIISHHSIMHU OTIOPHO-ABUTAaTEIILHOTO almapara;

— B eyaTHOH (opme,

— B popMe IEKTPOHHOTO JIOKYMEHTA,




3. Odopa3oBaTe/ibHbIE TEXHOJIOTHH

Bun sanstus Hcrnonb3yeMble HHTEPAKTUBHBIE 00Pa30BaTEIIbHbIE

Cemectp
(-Ha JIP ) TEXHOJIOINn

8 Jlexmusg JIUCKYCCHS

JlaGoparopHbie pabOTHI pernieHre npoOIeMHBIX CUTYAIUI B COCTaBe
MaJbIX TPYII , 00CYXAECHHE PE3yIbTaTOB
HUCCIIEI0OBaHUI

Jlekuu TpencTaBIAIOT Cco0Oi  cHcTeMaTHdecKue OO030phl OCHOBHBIX 3aKOHOB HAayKH O
OPTraHWYECKHX peareHTax, IPUMEHIEMbIX B aHATUTHYECKOH XUMHU.

Ha maGopatopHpix pabOoTax BBIONHSAETCS IJTA0OPATOPHBIM MPAKTHKYM II0 TeMaM Kypca,
MOJEJIHPYIOTCS. OCHOBHBIE IIPOIECCHI M H3y4aloTCsl B XOJE OSKCHEPHMEHTa 3aKOHOMEPHOCTH HX
nporekanusi. OHUM TPOBOAATCS B JabOpaTOpUsAX, OCHAIIEHHBIX BCEM HEOOXOJUMBIM (ITOCYIOH,
peaKTUBaMH ¥ CHENHATBHBIM 00opymoBaHueM). JlabopaTopHble pabOTHI MPEAIIONATAIOT UCTIONh30BAHNE
MHO>KECTBA B3aMMOCBS3aHHBIX M B3aWMHO-JONOJHSIOIIMX METOJOB, HAIIPABICHHBIX Ha MIMPOKOE
B3aMMO/JICUCTBUE CTYJEHTOB HE TOJIBKO C MPENoAaBaTeseM, HO U APYr C JAPYrOM M Ha JOMHHUPOBAHUE
aKTUBHOCTH CTY/ACHTOB B mpoliecce oOydenus. Yacth nmabopaTopHbix paboT mpoBoauTcs B (dopme
o0CyXIeHMs TPOOIIEMBI , PA0OTHI B MaJIBIX TPYTINAaXx.

Juckyccust CTpOUTCSI HA OCHOBE TMAIOTHYECKOTO OOIIEHHS yYaCTHUKOB B IIpoliecce 00CYKICHNUS
U paspCliCcHUusd TCOPETUYCCKUX H IMPAKTHYCCKUX HpO6JIeM. CTyI[CHTaM npeajiaractca CpaBHHUTL U
NPOaHAIM3UPOBATH BAPHAHTHI IIPOBE/ICHHS SKCIIEPHMEHTA, BBICKA3aTh CBOE MHEHHUE, 33/1aTh BOIIPOCHL.

Ompoc  CTyIeHTOB MPOBOAMTCS Ha JaOOpPAaTOpPHBIX padoTax IO WTOraM  BBIOJHEHUS
71a00PAaTOPHOTO MPAKTHKYMA.

JInst U ¢ OrpaHMYeHHBIMH  BO3MOXKHOCTSIMH  3710pOBBSI  IIPEITyCMOTpPEHA OpraHM3aIys
KOHCYJIbTAllui ¢ HCHOJIB30BaHUEM 3JIEKTPOHHOM MTOYTHI.

4. OueHouyHble cpeacTBAa AJSA TEeKYyWIero KOHTPOJISI YCNEeBAeMOCTH W TNPOMEKYTOYHOM
aTTecTalMu

DoH/I OLIEHOYHBIX CPEJCTB /IS MPOBEAeHUs TEKYIel aTTecTaluu

Texymuii KOHTPOJIb OCYIIECTBISETCS IPEMoJaBaTeyieM, BEAYIIUM JIaDOpaTOpHbIC 3aHITHS Ha
OCHOBE BBINIOJTHEHHUS CTYJICHTaMH JOMAIIHUX 3a/IaHUi ¥ J1a00opaTopHOro MpakTHKyma. J{ist mpoBeIeHust
TEKYIIEro KOHTPOJS HMCHOJIB3YIOTCS Clienyromine (OpMbl KOHTPOJIS: ONPOC, 3alluTa JIabopaTOpHBIX
paboT, KOHTPOJIbHBIE PabOTHI.

O1leHOYHBIE CPENCTBA IS WHBAJIUIOB M JIMI[ C OIPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS
BBIOMPAIOTCS C YU4ETOM MX WHIUBHIYAIbHBIX TICHXO(DU3HUECKUX OCOOCHHOCTEH.

— Ipu HCO6XO[II/IMOCTI/I HWHBAJIMAaM H JiMIlaM C OTI'pPaHUYCHHBIMU BO3MOXHOCTAMH 3I0POBbLA
MPEIOCTABIISETCS TOTMOIHUTEIBHOE BPEMs JIJIsl [TOJATOTOBKH OTBETA Ha DK3aMEHE;

— MpH TIPOBEJCHHUU TPOIEAYPhl OLECHUBAHUS PE3yJIbTATOB OOYYEHUs WHBAJIMIAOB W JIHI[ C
OTrpaHUYCHHBIMH BO3MOXXHOCTAMU 300POBEA NNPEAYCMATPUBACTCA UCIIOJIB30BaAHNE TEXHUYCCKUX CPEACTB,
HeO6XOZII/IMBIX UM B CBA3U C UX MHIAWBUAYaAJIbHBIMHA OCO6€HHOCT$IMI/I;

— TpU HEOOXOJAMMOCTH JUIsl OOYYAIOMIMXCS C OrPaHHYCHHBIMU BO3MOXHOCTSMH 3J0POBBS U
WHBAJIUIOB MPOIEIypa OICHUBAHHS PE3yJbTATOB OOYUCHHS MO JMCIUILUIMHE MOXET MPOBOJMTHCS B
HECKOJIbKO 3TaroB.

Iporienypa oOIllcHUBaHHUS pE3yJIbTATOB OOYUYCHHS WHBAIMAOB W JIMI C OrPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI TI0 JTUCIMITIMHE (MOJYJIIO) MPEAyCMATPUBACT NMPEAOCTABICHNE HH(POPMALIUT
B (hopMax, aIalTHPOBAHHBIX K OTPAaHIMUYSHUSIM HX 3/I0POBbS U BOCTIPUATHS HHDOpMAIHH:

st muu ¢ HapylLLIeHUsIMU 3pEHMUS:

— B IEYaTHOH GOpMe YBEIMUCHHBIM HIPUPTOM,



— 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 3aJaHuil U 33724 B KOHTPOJILHOM padore
Tema «Pu3nvecKHe U THOPUIHBIE METOAbI AHATH32)

1 Kakoii 00beM opranudeckoi (has3bl (3KCTpareHTa, COACpPKAIIEro KarnprioByl0 KUCIOTY) HEOOXOAUMO
B34Th JUIs TOTO. UT0OBI He 99% WM3BIEYb KOOAILT M3 1 M® €ro aMMHaYHOTO PacTBOpa, COMEPIKAIIEro 1r/m
Co?*. KakoBa OyzeT ero KoHueHTpanus B opranudeckoit dasze? (Deo B 3THX yenoBusx pasen 4000.)

2 Hagecky oOpasua maccoit 2,355r, conepxamero NaxSOs, pactBopuiu B 100 M1 JUCTHIIIMPOBaHHON
BOJIbI. ATMKBOTHY!O YacTh 10,00 mMut mpomycTuim uepes cioit karnonura B H'- ¢dopme. Ha TutpoBanme
smoata nouwio 10,25 mu 0,1550 M pactBopa  ruapokcuga HaTpus. PaccuuTaiiTe OpoueHTHOE
conepkanue cynbhara HaTpus B oOpasiie.

3 Onumute BUABI B3aUMOJIEHCTBHS MEXITy COPOTHBOM U cOpOeHTOM?

4.2 ®oH/ OLEHOYHBIX CPEICTB /1JIsl IPOBEIEHHs MPOMEKYTOUHOI aTTecTAluM

HtoroBeiii KOHTpONb ocymiecTBigeTcs B ¢opme 3k3ameHa . OmeHKa B3HAHWN 1O JAUCHUIUIHHE
«MeTopl pa3JeNeHus] ¥ KOHIIEHTPHPOBAHUS B aHAJIWTHYECKOW XMMHUHM» Ha OJK3aMeHe IIperoiaract
i depeHIMpPOBaHHBI  MMOIXOX K CTYACHTY, y4eT ero WHIMBHAYaJIbHBIX CIHOCOOHOCTEH, CTENEeHH
YCBOGHHS M CHCTEMAaTH3allMH OCHOBHOTO MHOHSITHUIHOTO ammapara, 3HaHUH y4eOHOro Kypca, yMEHHs
JIeNaTh JI0OKa3aTelIbHbIC BHIBOABI U 0000meHU. OIICHUBACTCSl HE TOJLKO IIyOWHA MOHMMAaHUs OCHOBHBIX
npobieM y4eOHON TUCIUIUIMHBL, HO U YMEHHE MCIIONB30BaTh B OTBETE MPAKTHUECKUN MaTepHall.

«Omauunoy» — OLEHUBAIOTCS OTBETHI, CO/IEPIKAaHUE KOTOPBIX OCHOBAHO Ha TTyOOKOM BCECTOPOHHEM
3HAHWH MIPEeMETa, OCHOBHOW U JIOTIOJHHUTENBHON JTUTEPATYPHI, H3JI0KEHBI JIOTUYHO, apTYMEHTHPOBAHO U
B MoJHOM oObeMe. OCHOBHBIE IMOHATHS, BBIBOJBI M 0000IIeHHS cHOPMYITHPOBAaHBl YOEAUTENLHO U
JIOKa3aTeNbHO.

«Xopouwioy— OIIEHMBAIOTCS OTBETHI, OCHOBAHHbIE HAa TBEPJOM 3HAHUHM MPEAMETa, OCHOBHOM
auTeparypsl. M3105keHbl OCHOBHBIE KaTEroOpvH y4eOHOH NUCHHUIUIMHBI K OHU YMENO HMPUMEHSFOTCS JUIs
pelIeHus 3a/1a4 B MPOeCCHOHANIBHON NeITeTbHOCTH.

«Yooeremeopumenvro» — OLIEHUBAIOTCS OTBETHI, KOTOPbIE 0a3MPYIOTCS HA 3HAHWH OCHOB TIpeIMETa,
HO UMEIOTCSl 3aTPYJAHEHHS B €r0 W3JI0)KEHUH U CHCTEMAaTH3aIINH, BEIBOJIBI c11a00 apryMEHTHPOBAHEI.

«HeyooeremeopumenvHo» — OICHUBAIOTCS OTBETHI, B KOTOPBIX OOHApY)KEHO HE3HAHHE OCHOBHBIX
npobjeM M KaTeropuii mpeaMeTa, Cojaep)kaHhe OCHOBHOI'O MaTepualia He YCBOEHO, 000OIIeHuil u
BBIBOJIOB HET.

Bonpocs! k 3a4éTy

(mpuMepHBbIii IepeYyeHb BONMPOCOB)

1. OCHOBHBIE METOABI pa3ielicHHs W KOHIEHTPUPOBAHHUSA, UX pPOJIb B XUMHYECKOM aHAJM3€E, BHIOOD
u oueHka. CoyeTaHHE METOJOB pa3JeieHUs] U KOHLUEHTPUPOBAHUA C METOJaMU OIpPEACIICHNUS;
TUOpUIIHBIE METONBI. Pa3zieneHrue COMOCTaBUMBIX KOJIMYECTB JJIEMEHTOB W OTIEJICHUE MalIbIX
KOJIMYECTB OT OOJIBIIIHKX.

2. OmHOCTyNEeHUYaThle W MHOTOCTYIEHYATHIE IIPOIECCHl pasaencHus. KoHCTaHTBI pacmpeneicHus.
Kosddumment pacrpenenenus. Crenenp wu3BieueHus. @Daxrtop pasgeneHus. KoaddummeHnt
KOHLICHTPUPOBAHHUS.



3. Teoperndyeckne OCHOBBI METOMOB. 3aKoH pacrmpeaeneHnsd. Kiaccndukarus 3KCTPaKITMOHHBIX
nporeccoB. CKOpocTh  3KCTpakUMU. THOBl  3KCTPAKLMOHHBIX CHCTEM. YCIIOBUS — OKCTPaKLUH
HEOpPraHM4YeCcKHX M  OpraHMvyeckux coenuHeHuil. Peskctpaknus. [lpupoma m XapakrtepucTHKa
9KCTPAreHTOB.

4. Paznenenue 51eMEHTOB METOAOM SKCTpakiuu. OCHOBHBIE OPraHMYECKHUE PEareHThl, HCIOIb3yeMbIe
U pasfesieHHus 3JEMEHTOB METOJOM O3KcTpakuuu. CelneKTHBHOE pa3ZefieHHE SIEMEHTOB METOIO0M
mogbopa OpraHWYECKHX pacTBOpHTeiel, wu3MeHeHme pH BogHoW ¢daspl, MaCKUpPOBaHUSI W
JnemackupoBaHus. [IpruOops! AT SKCTpaKLIUH.

5.IlpumeHeHne HEOPraHUYECKUX U OPTaHMUYECKUX PeareHToB s ocaxaeHus. CrocoObl pa3neseHus
MyTeM YCTaHOBIICHHMS PAa3IUYHBIX 3HaueHW pH, o0pa3oBaHUs KOMIUIEKCHBIX COCJUHECHUH M
NPUMEHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. [ pynmoBeie peareHThl M MPEABSIBISIEMBbIC K
HUM TpeOOBaHMS.

6. XapaKTepUCTHKH MalOpacTBOPUMBIX COCAMHEHHWH, Haubojee 4YacTo HCIMOJIb3yeMbIX B aHaJU3e.
KonueHnTpupoBaHue MUKpO3JIEMEHTOB.

7.bymaxnas xpomarorpadus. Mexanm3mbl pasznmenenus. llogswkable  ¢aszpl.  [IpenmymectBa u
HEIOCTaTKH.

8.TonkocnoitHas xpomarorpadusi. Mexanusmel pazaenenns. CopOeHTs U monBrxHbIE (a3pl. O0mactn
MPUMEHEHHUSL.

9.Copbums, mexaHu3ambel copoumu. CopOeHTHI, BUABL. AKTHBHbIE yriau.  VOHOOMEHHWKH U
XeIaToo0pasyromnme COpOSHTHI Ha OPTaHUIECKOH MaTpuIle. XernaTooopa3yromne COPOCSHTHI.

10. KpemHe3éMbl 1 XUMHUECKH MOAM(PHIUpPOBaHHBIE KpeMHE3EMBbL. Heopranmueckre COpOSHTEHI.

11. ductnmnsmus. Juctiosinus B BEICOKOM BakyyMe. Otronka. JInodumeHas cymka. Cyxas U MOKpast
MuHepaiu3aius. Bosronka (cyoimmarus).

5. IlepeyeHb OCHOBHOW W [ONOJHUTEJNbHOH Y4eOHOH JHUTEPATYpPbl, HEOOXOAMMOH ISt
OCBOEHUS JUCHUIIUHBI (MOYJIs1)

5.1.1 OcHoBHas IUTepaTypa:
1. Mocksun JI.H., Pogunakos O.B. Mertonp! pa3neneHns U KOHIIEHTPUPOBAHUS B aHAIMTUYECKON XMMHUU.
— WM “Unatennext”. 2011. — 348 c.
2. AHanuTHYecKast XUMUsI: YIeOHHK /ISl CTYACHTOB BY30B. T. 2 : MeTofpl pa3/ieneHus BEMmecTB U
rubpuHbIe MeTo bl aHanm3a / o pex. JI. H. MockeuHa ; — M. : Akagemust, 2008. — 300 c.
3. AHanmuTHYecKas XUMHSA : y4eOHUK IS CTYIeHTOB By30B : B 3 T. T. 3 : Xumudeckuii aHamu3 / IOJ pef.
JI. H. MocksuHa ; — M. : Akagemus, 2010. — 365 c.
4, Jleiikun 1O.A. OuU3UKO-XMMHUYECKHE OCHOBBI CHHTE3a IIOJIMMEPHBIX COPOCHTOB. M: bBuHOM.
Jlaboparopwus 3Hanmii. — 2011. — 414c.

5.1.2. DeKTpOHHbIE M31aHNS OCHOBHOI JUTEPaTypbI:
1 . Sromosckuit B. JI. Anmcopbomms — M. : BUHOM. Jlaboparopus 3Hanmii, 2015. — 216 c.
https://www.book.ru/book/923974/view2/1
2. Kapmos lO.A., CaBoctun A.Il. Meroner mnpoGootOopa u mnpoOomonroroku.— M.: BUHOM.
Jlaboparopus 3uanuii. 2003— 243 ¢. https://www.book.ru/book/923817/view2/1

5.2 JlonoHuTeIbHAS JIUTEPATYPA:
1. CoBpeMeHHbIE METOABI aHATUTHYeCKOH xuMuH / M. OTTo ; ep. ¢ HeM. nof pea. A. B. I'apmama. - 3-
m3n. - M. : Texnocdepa , 2008. - 543 c.
2. Maiictpenko B.H., Kmoes H.A. Oxosoro-aHaJiuTHYeCKHH MOHHUTOPUHI CTOWKHMX OPraHHYECKHUX

3arpsizauTeneit. — M.: BUHOM. Jlabopatopus 3Hanuii, 2004. — 323 c.
5.2.2. DaeKkTpoHHbIE M3aHNS JONMOJHUTEIbHOH JUTEPATYPHI:


https://www.book.ru/book/923974/view2/1
https://www.book.ru/book/923817/view2/1

1. Hpyros 10.C., Pomua A.A. — IIpoOomoAroTOBKa B YKOJIOTHYCCKOM aHAIHM3E : MPAKTHICCKOE
PYKOBOZCTBO- M. bunowm, Jlaboparopus 3HaHUH, - 2013. -
855c.https://www.book.ru/book/924000/view2/1

6. Ilepedyenbr pecypcoB HH(POPMANHOHHO-TEJEKOMMYHUKAIMOHHON ceTn «MHTepHeT»,
HEO00XOAUMBIX /IJIsl 0CBOEHUS AUCUMUIIMHBI (MOAYJISA)
WWW.scopus.com, bubnuorpaduueckas u pedepatuBHas 6a3a JaHHBIX IJIs1 OTCICKUBAHUS
OUTHPYEMOCTH CTaTeH, OIMyONMKOBAaHHBIX B HAYYHBIX U3AaHUIX

WWW.SCIFUS.COM, CrieiraIn3npOBaHHas TOUCKOBAs CHCTEMa Hay4IHOH MHbOpMaLmm

6.1. Ilepeyenr HHGOPMANMOHHBIX TEXHOJIOTHil, HCHOJb3yeMbIX NPH OCYIIECTBICHHH
00pa30BaTeJHLHOr0 Mpolecca o AUCHUIINHE (MOAYJIIO).

6.2 IlepeyeHb HEOOXOAUMOTO POrPAMMHOI0 00eCIIeYEeHHS

Jnst mocTpoeHus rpadMKOB M BBITIOJIHEHUST HEOOXOMUMBIX Pacu€ToB /i 1aOOpaTOpHBIX paboT
HeoOxonuma nporpamma MSExcel.

6.3 [lepeuennb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

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

7. MeToanyeckue yKkazaHus JJis 00y4aromuXxcsi 10 OCBOEHUIO I CUMILIUHBI (MOIYJIsA)

B ocBoeHuM AMCUMIUIMHBI MHBAIMAAMU U JIMIAMH C OTPAaHMYCHHBIMU BO3MOXHOCTSMH 310POBbS
OompIIOe 3HAYCHHWE WMEET WHAWBHIyallbHas ydeOHas pabora (KOHCYNbTAallMH) — JOMOIHUTEIHHOE
pa3bsicHEHHE Y4eOHOro MaTepuaa.

WnnuBupyanbHbple  KOHCYJNbTaMHM IO  HPEAMETY  SBISIOTCS — B@KHBIM  (PAKTOPOM,
CHOCOOCTBYIOIMM MHIMBHIYATH3aLUN OOY4YEHUs] M YCTAHOBJICHHIO BOCHHUTATEILHOIO KOHTAKTa MEXIY
mpernogaBaTcjicM Hu 06y‘IaIOH_[I/IMC$I HWHBAJIMWIOM WJIHW JIMIOOM C OrpaHUYCHHBIMHM BO3MOXHOCTAMH
3JI0POBBSI.

MeTtonuyeckne peKOMeHAAMA CTYIEHTAM 10 OPTraHU3ANMU U3YYeHHU s TUCIUTLIMHBI
«MeToanbl pa3ejieHlsi  KOHIEHTPUPOBAHNS B AHAJTUTHYECKON XUMUI
YcnemHoe 0OCBOSHHE AMCHUIUIMHBI IMPEINojiaracT akKTHMBHOE, TBOPYECKOE YYaCTHUE CTyJIEHTa
MyTeM TUIAaHOMEPHOM, ITOBCEAHEBHOMN paOOTHI.
PadoTa ¢ KOHCIIEKTOM JIeKIUii

IIpocMoOTpuTE KOHCIIEKT Cpa3y MOCIE 3aHATUNA, OTMETHTE MaTepUall KOHCIIEKTA JIEKIINHI, KOTOPBIN
BBI3BIBACT 3aTPyAHEHUS [JIs moHMMaHus. [lombiTaiiTech HAWTH OTBETHI HA 3aTPYIHUTEIBHBIE BOIPOCHI,
HCIIONIB3YsI PEKOMEHIyeMYyI0 TuTeparypy. Eciu caMocTosTenbHO HE YIAIOCh pa3o0paThCs B MaTepuale,
chopMyJIMpyHTe BONPOCHI M OOPAaTUTECh 3a IOMOIIBID K TNPENOJABATENI0 HAa KOHCYJIbTAIIMA WU
OJIMDKAMIIEN JTEKIUH.

PerynﬂpHo OTBOAUTC BpPEMA IJIsA ITOBTOPCHUA HpOﬁHeHHOFO Marepuajia, mpoBepAsA CBOU 3HAHUA,
YMCHHA U HABBIKU 11O KOHTPOJIbHBIM BOIIPOCaM.

BrinosiHenue 1a6opaTopHbIX padboT

Ha 3anatum momyuute y npenogasatresss rpaduk BBIIOJIHEHUS JabopaTtopHbIX pabot. Ilepen
MocenieHrneM JabopaTOpUM H3Y4YWTE TEOPHIO BOIPOCA, MPEANONAraéMoro K HCCIeI0BaHUIO,
03HAKOMBTECh C PYKOBOJCTBOM II0 COOTBETCTBYIOIIEH paboTe W IMOJTrOTOBHTE MPOTOKOJ IPOBEIACHHUS
paboThI, B KOTOPBII 3aHECHTE:

— Ha3BaHHE PabOTH;

— 3aroTOBKH TaOJHII 7151 3aII0JTHEHUS SKCIIEPUMEHTAIBHBIMU TaHHBIMH HAaOII0JCHUH;

— YypaBHEHUS XHMHYECKMX pEaKIMHd NpeBpalleHuil, KOTOopble OyIyT OCYIIECTBIEHBI HpU
BBITIOJIHEHUH 3KCIIEPUMEHTA;

— pacyeTHbIe GOPMYJIBL.

OdopmiieHre 0TYETOB JIOJHKHO ITPOBOUTHCS TTOCIIE OKOHYAaHHUS pabOTHI B 1a00PaTOPHH.


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

Jms  MmoATrOTOBKHM K

3alIUTe OT4YC€Ta CJICAYCT IMPOAHAIM3UPOBATh OKCIICPUMCEHTAJIBHBIC

pE3YIbTAaThl, CONOCTABUTH HUX C HN3BECTHBIMU TCOPETHYCCKHMU IIOJIOKCHUAMHU WM CIPaBOYHBIMU
JaHHBIMU, O606H.[I/ITI> PE3YIbTAThI I/ICCJ'IG)IOBaHI/Iﬁ B BHJC BBIBOAOB IIO pa60Te, IOATOTOBUTH OTBCTHI HaA
BOIIPOCHI, IPUBOANMBIC B METOJUUCCKUX YKA3aHUAX K BBIIIOJHCHUIO J'Ia60paTOpHI:IX pa60T.

Oprannzanusi cCaMOCTOSITEJILHOM padoThI

CamocTosTenpHast paboTa CTYAEHTOB CBSI3aHA C IUIAHMPOBAHHEM 3KCIIEPUMEHTA, MPOBEICHUEM
MaTeMaTHYECKUX pacuyeToB M OOpabOTKM IOJIyYEHHBIX MJAHHBIX, IPOPA0OTKOW U IIOBTOPEHUEM
JIEKIIMOHHOT0 MaTepHaia M MaTepuaia y4yeOHHUKOB, U3YyYEHHEM CaMOCTOSTEIbHO HEKOTOPBIX PAa3lesoB
Kypca, IOArOTOBKOH K KOHTPOJIbHBIM paboTam.

HepequL BOIIPOCOB IJIA CaMOCTOSITEIbLHOM pa6OTLI CTYACHTOB

HaumenoBanue pa3enos,
TeM

ITepeueHp TeOpeTUUECKUX BOIPOCOB U MHBIX 3aIaHUH 110
CaMOCTOSITETFHON pabOTe CTYACHTOB

OCHOBHBIE MTOHATHSA METOI0B
paszaeneHus u
KOHLIEHTPUPOBAHUS.
OKCTpaKUus KaK METOJ
paszneneHus u
KOHLIEHTPUPOBAHUS.

Ha3zoBute ocHOBHBIE €MOCOOBI YCTpaHEHHs MELIAIOUICTO BIHMSHUS
KOMITOHEHTOB IIPY aHAIN3€E CJIOKHBIX IO COCTaBY OOBEKTOB.

Urto Takoe OTHOCHUTENBHOE U A0CONMIOTHOE KOHIIEHTPHUPOBAHHUE?
Kakoii mnapamerp KOJMYECTBEHHO XapaKTepU3yeT BO3MOXKHOCTD
paszeseHus IByX U 6osiee KOMIOHEHTOB?

Kakoli mapamerp wucmonms3yercs s ONEHKH 3¢ (HEeKTUBHOCTH
KOHIEHTPUPOBAHUS?

OKCTpaKUus KaK METOJ
paszesneHus u
KOHLUEHTPUPOBAHUA.

HaiiTe onpeneneHue ciaeayOuX NOHIATHI: SKCTpaKLUs, SKCTPareHT,
pa30aBUTENh, SKCTPAKT.

[aiite ompeneneHne MOHATHIO KOXQQHUIMEHT pa3lieieHus. Y KaKUTe
YCIIOBUS pa3JieNieHus IBYX BelecTB A u B, ecri 00beMbI (pa3 paBHBL
[aiiTe onpenenenue MOHATHIO CTeNeHb M3BIedeHus. Kakum obpazom
CTCTCHb U3BJICYCHUS CBs3aHa C K03 OUIMEHTOM pacipeaeieHus?
HazoBuTe OCHOBHBIE THUIIBI OKCTPArupyrommxcsa BCIICCTB.

Kak 3aBHCHT 3KCTpaKusi KOMIUIEKCHBIX METAJUIOKHCIIOT OT 3apsiia U
pasmepa aHuOHa?

Kak 3aBucuT »SKCTpakiysi KOMIUIEKCHBIX METAJIOKHCIOT —OT
COJIbBATHPYIOLIEH CITIOCOOHOCTH IKCTPAreHTa.

HoHUTA?

CopOIIMOHHBIE METO/IBI
KOHIICHTPUPOBAHUSI

3aBUCHUT JIU CEIIEKTUBHOCTH HOHOOOMEHHHKA OT €r0 EMKOCTH?

Kak n3MeHsieTcsi cnocoOHOCTh K KATHOHHOMY OOMEHY TP TIepexo/ie
oT

OJIHOTO 3JIEeMEHTa K JpyroMy B rpynmax llepuonudeckoit cucreMmsr?
Kax uamensieTcst crtocoOHOCTh K KATHOHHOMY OOMEHY TpH TIepexo/ie
OT OJHOTO DJ3JIeMeHTa K Jpyromy B rpynmax llepmonndeckoit
CUCTEMBI?

Kakas cramus npoiiecca HOHHOTO 0OMEHa SIBJISIETCS TUMHTUPYIOIIEH
mpu Hm3KuX (<0.01 M) um BeIcOKHX (>0.01 M) KOHIEHTpaIWsIX
copOTuBa?

duznueckue u I‘I/I6pI/I,Z[HI:I€
METOAbI aHaJIn3a

B yem cymHOCTb pacnpenenuTenbHON Xxpomarorpadun Ha Oymare?
Hatb onpenenenue Rf.

Kak oOHapyxuBaroT W UWASHTHU(PUIMPYIOT KOMIIOHEHTHI Ha
OyMaXHBIX W TOHKOCJIOMHBIX XpoMaTorpammax?




8. MaTepI/la.]]bHO-TeXH](l‘leCKaﬂ 6333, HEo0X0AMMAas 1A OCYLICCTBJICHUSA
06pasoBaTeﬂbH0ronpouecca no JTMCIUMIIJINHE (MO}_IyJ'lIO)

No

Bug pabdot

MartepuanbHO-TeXHUYECKOE O0ecTeyeHne JUCUUTUTHHB (MOIYTIs) U
OCHAILIECHHOCTb

Jlek1IMOHHBIE 3aHATUS

JlekmonHast ayauTopus

JlaGopaTopHbie 3aHATHS

Jlaboparopusi, paccuutanHas Ha 10-12 4YenmoBeKk W OCHAIICHHAS
nabopaTopHO XHUMHYIECKOM MOCY/T0H, peakTUBaAMU u
AHATUTHYECKUM O00OPY/IOBAHHUEM: BCTPSXHMBATENb J1AOOPATOPHBIM,
AIIEKTPOILTUTKH, Bechl aHamuTndeckue BJIP 200, Bechl TeXHUYECKHE
BJIKT-500, mkad cymmibHbIi, MarauTHas Memainka Leki, monomep
«xcrept-001», poroxonopumerpsr KOK, Leki .

CamocTosTebHas
pabora

CamocrosTenbHast paboTa CTyJIEHTOB OCYIICCTBIISIETCS B YATAIBHBIX
3amax OumOmmorexkn KyOI'Y, 3ame pedepaTuBHBIX KypHalOB,
BeIUUCIUTENbHOM 1eHTpe KyOI'Y, UHTepHeT-ieHTpe, a Takxke
JIPYTUX ayJuTOpUsX (aKyabTeTa XUMHUA M BBICOKUX TEXHOJOTHH C
BO3MOXXHOCTBIO HOAKIIIOYEHUS K ceTH «/HTepHeT» 1 obecrieueHuem
JOCTyIa B 3JIEKTPOHHYIO MH(OPMALMOHHO-00pa30BATENbHYIO CpPELy
OpraHH3alyH.




