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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 CUCTEMHOTO MPEACTABICHUS O TEOPETUYECKHX, IMPAKTUYCCKUX IMOAXO0JaX K
pPEIICHUIO0  3ajJa4  KOHICHTPUPOBAHUS, PA3JCICHHUS CIIOKHBIX MHOTOKOMIIOHEHTHBIX  CMECCH,
MPUMEHSCMBIX JUIsl O0SCIeUeHUs] HAJCKHOCTH M TPABUIHLHOCTH OOHApYXCHUS M UACHTU(UKAIUN
BEIICCTB, HAIICAIINX IIUPOKOC  NPHMEHEHUE, KaK B MPOMBIIUICHHOCTH, TaK M B HAy4YHO-
MCCIIEIOBATEIHCKUX JIA00PATOPHSIX.

1.2 3apayu AMCUHUILIHHBI.
1. ChopmupoBath y OyIyIIuX CICIHUATMCTOB MPEICTABICHUI 00 YCIOBHIX MOCTAHOBKU PKCIICPUMEHTA B
paMKax peleHus MPaKTHISCKUX 33724 XUMUYECKOTO aHaJTN3a;
2. Pa3BuTHe y OyAylIMX CIELHUAIMCTOB MPAKTHUYESCKUX HABBIKOB TMOCTPOSHHUS CXEM HUIACHTU(UKAIUH,
pasaeiieHus ¥ KOHICHTPUPOBAHMS aHAIMTOB B 3aBUCHMOCTH OT IPUPOIBI 00pa3IIoB.

1.3 MecTo AucuMIIMHBI (MOYJS) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMBbl.
Hucuunnnaa «MeToas! pa3fiesieHnss U KOHIIEHTPUPOBAaHUS B aHAIMTUYECKOH XUMHMHU» OTHOCHUTCS

K BapuatuBHO4acTu bioka 1 "Iucrummuae! (Moayan)" y4eOHOTO TUTaHa.

1.4 TIlepeyeHb mNJIaHUpPYeMBIX Ppe3yJbTATOB O0y4YeHHs MO AUCHMILIMHE (MOAYJIIO),

COOTHECeHHBIX C IVIAHUPYEMbIMH Pe3y/IbTaTAMM OCBOEHHs1 00pa30BaTe/IbHOM NPOrpaMMBbl.

Wzyuenne nanHON y4eOHOH TUCIMIUIMHBI HAIIPABICHO HA POPMUPOBAHUE Y O0YHAIOIIHXCSI
obnienpodeccuoHanbHbIX/MpodeccrnoHanbubix komrereHmi (OITK/TIK)

e Wnpexc Coaepxanue B pesynbprare n3ydeHnus yueOHON TUCUUTUINHBI
L. | KOMIIETE |  KOMIETEHIHHI (vmm e€ o0yyJaromuecs JOJKHbI
1300101 YaCTH) 3HATH yMeThb BJIA/IETh
1. [1K-1 CIIOCOOEH  BBIMOIHSTEH | OCHOBHBIE co0JIr01aTh BJIAIETH
CTaHIAPTHBIE ONEPALUH | IPUHIIMIIBI U | ycrnoBus npueMamMu
o npeaaraeMpIM | 00J1acTH MIPOBEICHUS pasieneHns W
METOAMKAM aHaJH3a UCTIONIb30BaHMs | SKCIIEPUMEHTA, KOHLICHTPUPOBAH
MCTOZOB BecTH Ul pa3IMYHBIX
paszeseHus u HaOmroneHus  3a REIIECTR, YMETH
X0Z0M
KOHLICHTPUPOBAH IpOBCACHUS I10JIb30BAThCH
1 Betiiects SKCICpUMCHTA, HEOOXOMMBIM
aHAIIM3UPOBATE | ;g TOro
TOTyHCHHBIC 060pyI0BaHHEM
PESYIBTATBL M1y yvmueckoit
JeNaTb  BBIBOJBI .
.. | mocymoit
U3 HaOIIOJCHUIA;
BECTH
nabopaTopHbIe
3aIuCH
2. [K-5 CHOCOOEH  NPHUMEHATH | OCHOBHBIE yMETh TEOPETUIECKUMHU
OCHOBHBIE 3aKOHBI H | TIOHSTHS, 00OCHOBBIBATH u
3aKOHOMEPHOCTH TEPMUHBI, MPENMYIIECTBA U | IPAKTHYECKUMHU
pa3BUTHSA CHocoO0BI BO3MOXHOCTH 3HaHUSIMU o
AQHAJIMTUYECKOM XHMHUM | KOHIICHTPUPOBAH | METO/A peanuzanyu
npu aHanmmse | us U | pa3feneHuss | | Pa3IHYHBIX
MOJTYYEHHBIX paszieneHusi, UX | KOHUEHTPUPOBaH | METOJIOB
pe3yIbTaTOB KOJINYECTBCHHBIC | Usl KaK Ha dTare | pa3ielicHuss U
XapaKTePUCTUKU | IJIAaHUPOBAHHMS KOHIICHTPUPOBAH
JKCIEpUMEHTA, ust
TaK W Tpu




Wnnexc Conepxanue B pesynbrate nzyuenus yaeOHON AUCIUILIHHBI
KOMIIETe | KOMIIETEeHIMH (Wi e€ o0yyaronyecs JOJIKHbI
HIUU Y4acTu) 3HATh yMeTh BJIAJIeTh

II.I1.

MPOTHO3UPOBAHU
u MOBEJICHUS
pearbHBIX
CUCTEM.

2. CTpyKTypa U cofep:KaHue THCHUTINHBI.

2.1 Pacnipeaesnenue TpyAOEMKOCTH JUCIUILUINHBI IO BHIaM padoT.

OOmiast TpyA0EMKOCTh NUCIMIUIHHBI cocTaBister 3 3ad.en. ( 108 wacoB), ux pacnpezaencHue Mo
BUaM paboT MpeCTaBICHO B Tabnuie

(052 cmyodenmos ODO).
Bun yueOHOI paboTs Bcero CemecTphl
4acoB (gacwl)
8 |

KonTakTHasi paoTa, B TOM 4HciIe: 12,2 72,2
AyauTOpHBIE 3aHSITHS (BCEro): 70 70
3aHATHA JIEKIIMOHHOI'O THUIIA 20 20 - - -
JlaGoparopHbie 3aHATHUS 50 50 - - -
3aHATHA CEMUHAPCKOTO TUMA (CEMUHAPBI, TPAKTUYECKUE
3aHATHSA) i i i i i
Nuasi koHTaKTHAs padoTa: 2,2 2,2
Kontpons camocrositenproii padotsl (KCP) 2 2
ITpomexxyrounas arrectanus (MKP) 0,2 0,2
CamocTosiTeJIbHasi padoTa, B TOM YHcJI€: 35,8 35,8
Kypcosas paboma - - - - -
IIpopabomxa yuebrnozo (meopemuuecko2o) mamepuana 18 18 - - -
Buinonnenue unousudyanvuvix 3a0anuil (n002omoexa 14 14 ) i )
coobweHul, npeseHmayuil)
Peghepam - - - - -
IToaroroBka K TEKyIeMy KOHTPOJIIO 3,8 3,8 - - -
Oo0wmas Tpy10eMKOCTh Jac. 108 108 - - -

B TOM 4YHCJie KOHTAKTHAsI 72.2 72.2

paboTta

3a4. el 3 3

2.2 CTpyKTYypa AUCHMILIMHBI:
Pacripesiesnienue BHI0B y4eOHOW pabOThl i UX TPYAOEMKOCTH O pa3/iesiaM AUCIMILUTAHBI.
Paznenbl nuctuIuivHel, u3ydaembie B 8 cemectpe (ournas gpopma)

A Breayau
Ne HaumenoBanue paszienon YAUTOPHAA TOpHast
pabora
pabota
J | 1I3 JIP CPC
1 2 4 5 6 7
OCHOBHBIE MOHATHS METOJIOB Pa3/ICIEHUs U 2 - 6 18
L KOHLICHTPUPOBAHMS
2 OKCTpakuus Kak METOJ| pa3/eIeHNs] M KOHIIEHTPHUPOBAHUS 8 - 32




3. CopOIMOHHEIE METOTBI KOHIICHTPUPOBAHUS 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.

OO0mrast  XapakTepuCTHKa METOMIOB  pasleicHusI |
KOHIIEHTpUpoBaHus. OCHOBHBIE MOHSATHS: pPa3lelieHHE,
KOHIIGHTPUPOBaHWE (OTHOCUTEIbHOE U a0COINIOTHOE),
BeIeneHre. Knaccuukanus MeTONOB pas3leNeHusl u
KOHIIGHTPUPOBAHMUS 10 YHCITY KOHTAKTUPYIOIMMX (a3, 1o
arperaTHOMy  COCTOSIHMIO ~ KOHTAKTHUPyIOUIHX  (a3.
KonmuectBennsie XapaKTePUCTUKH HPOLIECCOB
pasmeneHuss W KOHIIGHTPUPOBAaHWA:  KOX((HUIIUEHT
pacmpereneHusi, CTENeHb W3BICUeHUs, KO3 UIUEHT
KOHIIGHTPUPOBaHUS 1 KO3 PUIIMEeHT pazaeneHus.

OCHOBHBIC ONpEAENEHUS: OSKCTPAKLUS, HKCTPAreHt,
9KCTPAKT, PEIKCTPAKIMs, PEIKCTPareHT, pPE3KCTPAKT.
OcCHOBHBIE 3aKOHBI M KOJIWYECTBCHHBIE XapaKTEPUCTUKU
DKCTPaKLUHU. Pacuer KOJINYECTBA JKCTpaKLIUH,
HEOOXOIUMBIX UIS TOJTHOTO M3BJICYEHUS KOMIIOHEHTa B
opraamyeckyro ¢a3y. Koncranra skcrpakmmu. Twurbt
IKCTPATUPYIOMINXCS COCTUHEHUH (KiaccuUKaus IO
10.A. 3onortoBy). BnusiHue KHCIOTHOCTH BOIHOW (ha3bl,
KOHIIEHTPALlMM pearcHTa, KOHCTAHThl paclpeiesieHus U
KOHCTaHTBl ~ JWCCOLIMAIMM  pEeareHra,  KOHCTaHTHI
YCTOWYMBOCTH U KOHCTAHTBI PaclpeeleHrs] KOMILIeKCa,
KOHKYPUPYIOIIIUX peakiii B BOAHOH (a3e, CoJei-
3JIEKTPOJIUTOB, KOHIIEHTPALlUK 3JIEMEHTA, TEMIIEPaTyphbl,
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.  Heopranndeckue — cOpOEHTBI:  OKCHABI,
THJIPOKCUIIBI MeTaJutoB. OCOOEHHOCTH TPaKTHYECKOTO
WCTIOJTb30BaHUSI.

Cunrtetnueckne HWOHHUTHL. llpuMepsl HCIONB30BaHUS
KOMIUIEKCOO0Pa3yIomuX COPOCHTOB AJISI BBIICICHUS H
KOHIEHTPUPOBAHUSI HEOPTaHWYECKUX W OPraHHYECKUX
coennHeHU. [lonyueHne nonuMepoB ¢ MOJIEKYIIPHBIMU
OTIIEYaTKaMH. bymaxnas xpomarorpadusi-
BO3MO>XHOCTH , IPUMEHEHHE.

Jlaboparopnas
pabora




2.3.2 3aHATHS CEMUHAPCKOT0 THIA
3aHATHS CEMHUHAPCKOTO TUTIA — HE TIPELyCMOTPEHBI
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 IMHKA ¢ 1-(2-nupuauiaso)-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 MOCIEAYIONMM (HPOTOMETPHYECKUM nabopaTopHOH
OTIpeIeTICHHEeM HUKENSI C AUMETHITITHOKCHMOM pabote
5. KoHneHTprpoBaHHe MUKPOKOJINYECTB JKeJe3a U3 PUPOIHBIX BOJ Ortyer 1o
COOCOMK/ICHHEM C KapOOHATOM KaJIbLHs U MOCIEAYIONIUM KOJOPUMETPHIECKUM | J1aOOPaTOPHOM
OIIpeIeIICHUEM JKee3a C CyIb(OCaTUIMIOBON KUCIOTOM pabote

2.3.4 IlpuMepHasi TEMATHKA KyPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl (IpOEKTHI) — HE PEAYCMOTPEHEI

2.4 IlepeyeHb Y4eOHO-METOAUYECKOI0 oOOecmeyeHHsl s CAMOCTOSATENbHOH padoThI
00yyarmuXxcs Mo JMCUMILINHE (MOAYJII0)

[epevens y4eOHO-METOAMYECKOTO 0OeCTIeueHHS JUCHUITIIHHBI 110
No Bun CPC BEITIOJTHEHUIO CAMOCTOSITENTEHOM paboThHI

1 2 3

1 |lIpopabotka yueOGHOTO Metoanveckne PEKOMEHJAIMK IO OpPraHU3alMd CaMOCTOSATENLHON
(TeopeTruyeckoro) pabotel cTyeHToB, 2017 1.
MarepHaia

2 |Bemonnenue MeTtoanveckne PEKOMEHIAIMU [0 OPraHU3alMyd CaMOCTOATEIbHON
WHJIMBUIYalbHBIX 33JaHuH [paboThl cTyieHTOB, 2017 T.

Y4eOHO-METOMYECKHe MaTepHalibl I CaMOCTOSATEIBHON paboThl 0OydYaromuxcs W3 4Yucia
WHBAJIMJOB M JIMII C OFPaHUYCHHBIMA BO3MOXKXHOCTSIMHU 370poBbs (OB3) mpemocraBisitorcss B Gopmax,
aJlalTUPOBAHHBIX K OFPAHUYCHHUSAM UX 3/J0POBbS M BOCIPUATHS MHDOPMALIUK:

st mun ¢ HapyIIeHUsIMU 3pEHUS:

— B Ie4aTHON (hopMe YBEITMUEHHBIM IIPUPTOM,

Jst TvIr ¢ HapyIIIeHUSIMH CITyXa:

— B IeYaTHOH (opme,

— B popMe 3IEKTPOHHOTO TOKYMEHTA.

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 TPYHII , 00CYXACHHE PE3yIbTaTOB
HUCCIIEI0OBaHUI

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

Ha maGopatopHpix pabOoTax BBITONHSETCS JA0OPAaTOPHBIA MPAKTHKYM [0 TeMaM Kypca,
MOJEJIHPYIOTCS. OCHOBHBIE IIPOIECCHI M H3y4aloTCsl B XOJE OSKCHEPHMEHTa 3aKOHOMEPHOCTH HX
nporekanusi. OHUM TPOBOAATCS B JabOpaTOpUsAX, OCHAIIEHHBIX BCEM HEOOXOJUMBIM (ITOCYIOH,
peakTUBaMH ¥ CHeNHaIbHBIM 00opymoBaHueM). JlabopaTopHble pabOTHI MPEAIONAraloT UCTIOIH30BAHHE
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 CTYACHTOB B mpoliecce oOydeHusi. YacTb nmabopaTtopHbIXx paboT MpoBOAUTCS B (opme
0o0CyXIeHMs TPOOIIEMBI , Pa0OTHI B MaJIBIX TPYTINAaXx.

Juckyccust CTpOUTCSI HA OCHOBE TMAIOTHYECKOTO OOIIEHHS yYaCTHUKOB B IIpoliecce 00CYKICHNUS
U paspCliCcHUusd TCOPETUYCCKUX H IMPAKTHYCCKUX HpO6JIeM. CTyI[CHTaM npeajiaractca CpaBHUTbL U
NPOaHAIM3UPOBATH BAPHAHTHI IIPOBE/ICHHS SKCIIEPHMEHTA, BBICKAa3aTh CBOE MHEHHUE, 33/1aTh BOIIPOCHL.

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

JInst U ¢ OrpaHMYeHHBIMH  BO3MOXKHOCTSIMH — 3710POBBSI  IIPEIyCMOTpPEHA OpraHM3alys
KOHCYJIbTAallil ¢ HCHOJIB30BaHHEM 3JIEKTPOHHOM ITOYTHI.

4. OueHouyHble cpeacTBAa AJSA TEeKYyWIero KOHTPOJISI YCNEeBAeMOCTH W TNPOMEKYTOYHOM
aTTecTalMu

DoH/I OLIEHOYHBIX CPEJCTB /IS MPOBEAeHUs TEKYIel aTTecTaluu

Texymuii KOHTPOJIb OCYIIECTBISETCS IPEMOoJaBaTeieM, BEIYIIUM JIa0DOpaTOpHbIC 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.

OI1leHOYHBIE CPEJCTBA JUIS WHBAIHIOB M JIMI[ C OIPAHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBBS
BBIOMPAIOTCS C YU4ETOM MX WHIUBHIYAIbHBIX TICHXO(DU3HUECKUX OCOOCHHOCTEH.

— Ipu HCO6XO[II/IMOCTI/I HWHBAJIMAaM H JiMIlaM C OTI'pPaHUYCHHBIMU BO3MOXHOCTAMH 3I0POBbLA
MPEIOCTABIISAETCS TOTIOIHUTEIBHOE BPEMS JIJIS TOATOTOBKH OTBETA Ha DK3aMEHE;

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

— TpU HEOOXOAMMOCTH JUIsl OOYYAIOMIMXCS C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU 370POBBS U
WHBAJIUIOB MPOIEIypa OICHUBAHHS PE3yJbTATOB OOYUCHHS MO JMCIUILUIMHE MOXET MPOBOJMTHCS B
HECKOJIbKO 3TaroB.

Iporienypa oOIllcHUBaHHUS pE3yJIbTATOB OOYUYCHHS WHBAIMAOB W JIMI C OrPAaHUYCHHBIMU
BO3MOXHOCTSIMHU 3JI0POBbSI TI0 JUCIMITIMHE (MOJIYJII0) MPEAYCMATPUBACT MPEAOCTaBICHNE HH(POPMALIUU
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.

Jist MLl ¢ HapyHMICHUSIMHE CITyXa:

— B IIEYaTHOH (opme,

— B ()opMe 3ICKTPOHHOTO JIOKYMEHTA.

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

— B popMe 3ICKTPOHHOTO IOKYMEHTA.

IIpumepnl 3agaHuii 1 3a1a4 B KOHTPOJILHOI padoTe
Tema «Pu3nveckue U THOPUIHBIE METOABI AHAIHN32)

1 Kakoii 00beM opranudeckoi (has3bl (3KCTpareHTa, COACpPKAIIEro KarnprioByl0 KUCIOTY) HEOOXOAUMO
B3STH JUTst TOro. Uto6s! He 99% W3BICUHh KOOATLT W3 | M° €ro aMMHAYHOTO PacTBOpa, comeprkamero 1r/i
Co?*. KakoBa Oynet ero KoHIEeHTpanus B opranundeckoit dhase? (D, B 3Tux ycnosusix pasen 4000.)

2 Hasecky oOpasnia maccoit 2,355r, cogepxamero Na,SO,, pactBopmiu B 100 M AMCTHILTUPOBAHHON
BOJbl. AIMKBOTHYIO 4acTh 10,00 M mpomycTunu depes cioii katuonuta B H'- gpopme. Ha TurpoBanue
smoata nouwio 10,25 ma 0,1550 M pactBopa  ruapokcuga HaTpus. PaccuurtaiiTe HpoOLEHTHOE
conepkanue cynbhara HaTpus B oOpasiie.

3 Onumute BUABI B3aUMOJIEHCTBHS MEXITy COPOTHBOM U cOpOeHTOM?

4.2 ®oH/1 OLEHOYHBIX CPECTB [JIsl MPOBEIEHHs MPOMEKYTOUHOMH aTTeCTAUU

HtoroBeiii KOHTpONb ocymiecTBigeTcs B ¢opMe dk3aMeHa . OmeHKa 3HAHWN 10 JAUCUUTUIHHE
«MeTopl pa3JeNeHus] ¥ KOHIIEHTPHPOBAHUS B aHAJIWTHYECKOW XMMHUHM» Ha OJK3aMeHe IIperoiaract
i depeHIMpPOBaHHBI  MMOIXOM K CTYACHTY, y4eT ero WHIMBUAYaJbHBIX CHOCOOHOCTEH, CTETeHH
YCBOGHHS M CHCTEMAaTH3allMH OCHOBHOTO MOHSTHITHOTO ammapara, 3HaHWH y4eOHOTO Kypca, YMEHHS
JIeNaTh JI0OKa3aTelIbHbIC BHIBOABI U 0000meHU. OIICHUBACTCSl HE TOJLKO IIyOWHA MOHMMAaHUs OCHOBHBIX
npobieM y4eOHON TUCIUIUIMHBL, HO U YMEHHE MCIIONB30BaTh B OTBETE MPAKTHYECKUN MaTepUall.

«Omauuno» — OLIEHUBAIOTCS. OTBETHI, COAEPIKAHNE KOTOPBIX OCHOBAHO Ha IIyOOKOM BCECTOPOHHEM
3HAHWH MIPEeMETa, OCHOBHOW U JIOTIOJHHUTENBHON JTUTEPATYPHI, H3JI0KEHBI JIOTUYHO, apTYMEHTHPOBAHO U
B MoJHOM oObeMe. OCHOBHBIC TMOHSTHS, BBIBOJBI U 0000IIEHHS cHOPMYITHPOBAHBI yOEIUTENBHO 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 0A3UPYIOTCS HA 3HAHWU OCHOB IIpEIMETa,
HO UMEIOTCSl 3aTPYJAHEHHS B €r0 W3JI0)KEHUH U CHCTEMAaTH3aIINH, BEIBOJIBI c11a00 apryMEHTHPOBAHEI.

«Heyooeremeopumenvro» — ONECHUBAIOTCS OTBETHI, B KOTOPBIX OOHAPY)KEHO HE3HAHHE OCHOBHBIX
npo0JieM M KaTeropuil mpeaMeTa, COJepKaHHUEe OCHOBHOIO MaTepuaja HE YCBOCHO, 0000IIeHHM 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 pa3JelCHUs U KOHLUEHTPUPOBAHUA C METOJaMU OIpPEACIICHUS;
TUOpUIIHBIE METONBI. Pa3zieneHrue COMOCTaBUMBIX KOJIMYECTB JJIEMEHTOB W OTIEJICHUE MalIbIX
KOJIMYECTB OT OOJIBIIIHKX.

2. OmHOCTyNEeHYaThle W MHOTOCTYIEHYATHIE TIPOIECCHl pasnmeieHus. KOHCTaHTHI pacupeneieHus.
Kosddumment pacrnpenenenus. Crenenb wu3BieueHus. @Daxrtop pasgencHus. KoaddunmeHnt
KOHLICHTPUPOBAHHUS.



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

4. Paznenenue 51eMEHTOB METOAOM SKCTpakiuu. OCHOBHBIE OPraHMYECKHUE PEareHThl, HCIOIb3yeMbIe
JUIA pasfesieHus 3JEMEHTOB METOJOM O3KcTpakuuu. CeneKTHBHOE pasfeficHHe 3JEMEHTOB METOJ0M
mogbopa OpraHWYECKHX pacTBOpHTeiel, wu3MeHeHme pH BogHoW ¢daspl, MaCKUpPOBaHUSI W
JnemackupoBaHus. [IpruOops! AT SKCTpaKLIUH.

5.IlpumeHeHne HEOPraHMYECKUX U OPTaHMUYECKHX peareHToB i ocaxkaeHus. CrocoObl pas3leneHus
MyTeM YCTaHOBIICHHMsSI pPa3lUuYHBIX 3HaueHWd pH, oOpa3oBaHUs KOMIUIEKCHBIX COCTUHEHUH U
NPUMEHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. [ pynmoBeie peareHThl M MPEABSIBISIEMBbIC K
HUM TpeOOBaHMS.

6. XapaKTepHCTHKH MaJOpacTBOPUMBIX COCIMHEHHWH, HauOoJee 4YacTo HCHOIb3YeMbIX B aHaJU3e.
KonueHnTpupoBaHue MUKpO3JIEMEHTOB.

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

8.TorkocnoitHas xpomarorpadus. Mexanusmel pazneneHus. CopOeHTs u noaBrkHbIE (a3pl. O0macTu
MPUMEHEHHUSL.

9.Copbums, mexaHuambel copbumn. CopOeHTHI, BUABL. AKTHBHbIE yriau.  VIOHOOMEHHHKH |
XeIaToo0pasyromnme COpOSHTHI Ha OPTaHUIECKOH MaTpuIle. XernaTooopa3yromne COPOCSHTHI.

10. KpemHe3éMbl 1 XUMHUYECKH MOAM(PHUIUpPOBaHHBIE KpeMHE3EMBbL. HeopraHumueckre COpOCHTHL.

11. ductnmnsmus. Juctiosinus B BEICOKOM BakyyMme. Otronka. JInoduneHas cymka. Cyxas ¥ MOKpas
MuHepaiu3aius. Bosronka (cyoimmarus).

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

5.1.1 OcHoBHas IuTepaTypa:
1. Mocksun JI.H., Poguakos O.B. MeTtoas! pa3aeneHus 1 KOHIEHTPUPOBAHHS B aHATUTUYECKON XHUMHH.
— WM “Unatennext”. 2011. — 348 c.
2. AHanuTHYecKast XUMUsI: YIeOHHK /ISl CTYACHTOB BY30B. T. 2 : MeTofpl pa3/ieneHus BEMmecTB U
rubpuaHbIe MeTO bl aHanmm3a / o pea. JI. H. MocksuHa ; — 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-XMMHUYECKUE OCHOBBI CHHTE3a IIOJIMMEPHBIX COpOCHTOB. M: bBbuHOoM.
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 JlonoJHuTeIbHAS 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. Jlaboparopus 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 IKOJIOTHYECKOM aHAIHU3E : MPAKTHICCKOE
PYKOBOZCTBO- M. bunowm, Jlaboparopus 3HaHUH, - 2013. -
855c.https://www.book.ru/book/924000/view2/1

6. Ilepeyenb pecypcoB HH(OPMAIUOHHO-TEIEKOMMYHHUKANMOHHON ceTu «UHTEpHETY,
HEO00XOAUMBIX /IJIsl 0CBOEHUS AUCUMUIIMHBI (MOAYJISA)
www.scopus.com, bubnuorpadudeckas u pedeparuBHas 6a3a JaHHBIX IS OTCICKUBAHUS
UTUPYEMOCTH CTaTeH, OMyOJIMKOBAaHHBIX B HAYYHBIX U3JIaHUSIX

WWW.SCIFUS.COM, CrieiraIn3npOBaHHas TOUCKOBAs CHCTEMa Hay4IHOH MHbOpMaLmm

7. MeTonnyeckue yKazaHus JJis 00y4ar0uXcs 10 OCBOEHUIO TUCUMILINHBI (MOIYJIfA)

B ocBoennn AMCIUIUIMHBI HHBAIUAAMHE M JIUIIAMU C OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 370POBBS
0ombIIOe 3HAYCHHWE WMEET WHAMBHIyalibHAas ydeOHas pabora (KOHCYNBTAllMU) — JOMOJHUTEIHHOC
pasbsicHEHHE Y4eOHOro MaTepuaa.

WnpguBunyansHele  KOHCYJIBTAlMM  TI0  TPEOMETY  SIBIAIOTCS  BaXHBIM  (haKTOpOM,
CMOCOOCTBYIOIIMM HHIMBUAYAIN3alnid OOyYeHUsI W YCTAHOBJICHHUIO BOCIIUTATEIFHOTO KOHTAaKTa MEXIY
MPeToAaBaTeiieM W OOYYAIOIIMMCS WHBAJTUIOM WM JIMIIOM C OrPaHUYCHHBIMH BO3MOXXHOCTSMHU
3I0POBBSL.

MeTtoauyeckne peKOMeHAANMH CTYJ€HTAM M0 OPTraHN3alMN U3YYeHHUs TUCHHUIIIMHBI
«MeToanb! pa3esieHlsi  KOHIEHTPUPOBAHNUS B AHATUTHYECKON XUMHUID)
VYcnemHoe ocBOeHHE AMCLUUIUIMHBI IMpeanojaraeT akTHBHOE, TBOPYECKOE YYacTHE CTyJeHTa
MyTeM TUTAaHOMEPHOMU, TTOBCEAHEBHOMN pPaOOTHI.
Pa6oTa ¢ KOHCIIEKTOM JIeKIMii

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MAaTEpPHUal KOHCIIEKTA JIEKIUI1, KOTOPBI
BBI3BIBACT 3aTPYAHEHUS Al noHMMaHus. llonbiTaliTech HAWTH OTBETHI HA 3aTPYAHUTENBHBIE BOMPOCHI,
UCTIONIB3YSl PEKOMEHIyEeMYIO JIUTepaTypy. Eciu caMocTosITeNbHO HE yIaloch pa3o0paThCsl B MaTepuae,
chopmynupyiite BOmpockl W OOpaTHUTECh 32 MOMOLIbIO K MPENOAABATENI0 Ha KOHCYJIbTALUH WM
OJIMDKAMIIEH JTEKIUH.

PerynspHo oTBoauTe Bpems AJs MOBTOPEHHS MPOMIEHHOTO MaTepHaia, IpOBEPsisl CBOU 3HAHMS,
YMEHHMSI U HAaBBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

BbInosHeHne J1a00pPaTOPHBIX padoT

Ha 3ansatum momyuute y mnpenogasatesss rpaduk BBIIOJIHEHUS JabopaTtopHbIX padot. Ilepen
MocenieHrneM JabopaTOpUM H3Y4YHTE TEOPHIO BOIPOCA, MPEANONAaraéMoro K HCCIeI0BaHUIO,
03HAKOMBTECh C PYKOBOACTBOM II0 COOTBETCTBYIOLIEH paboTe M MOArOTOBHTE MPOTOKOJ MPOBEACHUS
paloThl, B KOTOPBII 3aHECHTE:

Ha3BaHHE paboThI;

— 3aroTOBKH TaOJIHII JUTS 3aII0JTHEHUS SKCIIEPUMEHTAIBHBIMH JaHHBIMUA HAOJIFOICHUI;

— YpaBHEHMS XHMHYECKHX pEaKIWi IpeBpalleHuid, KOTOpble OyAyT OCYHIECTBICHBI IpU
BBITIOJTHEHUH IKCTIEPUMEHTA;

— pacyeTHbIe POPMYIIBL.

OdopmieHne 0TIETOB JI0JHKHO ITPOBOUTHCS TTOCIIE OKOHYaHHUS pabOTHI B 1a00PaTOPHH.

,ZIHSI IMOATrOTOBKM K 3allUTe OT4YE€Ta CICAYET IMPOAHAIM3UPOBATh OKCIICPUMCEHTAJIBHBIC
pe3yabTaThl, CONOCTABUTH HUX C HN3BECTHBIMU TCOPETHUYCCKHUMU IIOJIOKCHUAMHU WM CIPaBOYHBIMU
JaHHbIMU, O606H.[I/ITI) PE3YyIbTAaThI I/ICCJ'ICI[OBaHI/Iﬁ B BHJC BBIBOAOB IIO pa60Te, IIOATOTOBHUTH OTBCTHI HA
BOIIPOCHI, TPUBOANMBIC B METOJJUUCCKUX YKA3aHUAX K BBIITOJHCHUIO na60paT0pHHx pa60T.

Opranuzanusi caMoOCTOSITEJIbHOH padoThI

CamocrosaTenbHasi paboTa CTYACHTOB CBS3aHA C IUITAHMPOBAaHHUEM 3KCIEPHMEHTA, IPOBEICHHEM
MaTeMaTHYeCKHX pacdyeToB W OOpa0OTKH TONYYEHHBIX JaHHBIX, IMPOPadOTKOW W TIOBTOPEHUEM
JIEKIIMOHHOI0 MaTepuaia U MaTepuaja yuyeOHUKOB, U3YyYEHHEM CaMOCTOSTEIbHO HEKOTOPBIX PAa3/esioB


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

Kypca, TOArOTOBKON K KOHTPOJIBEHBIM PaboTaM.

HepequL BOIIPOCOB IJIA CaMOCTOSITEIBLHOM pa6OTI>I CTYACHTOB

HaumenoBanue pa3nenos,
TEM

[TepeueHb TEOPETHUYECKUX BOMPOCOB U MHBIX 3aJIaHUH 1O
CaMOCTOSTENBHOI paboTe CTyJCHTOB

OCHOBHBIE TOHATHS METOJIOB
pasnmeneHus u
KOHIICHTPUPOBAHMUSI.
DKCTpaKIUs KaK METOJ]
pasneneHus u
KOHIICHTPUPOBAHHUSI.

HazoBuTte OCHOBHBIE CITOCOOBI YCTpPaHEHHUS MEIIAIOIIETO BIMSHIS
KOMITOHCHTOB IIPH aHAIM3E CIIOXKHBIX I10 COCTaBY 00OBEKTOB.

Yto Takoe OTHOCUTEIBHOE U a0COMIOTHOE KOHLIEHTPUPOBaHHUE?
Kakoil mapaMerp KOJMYECTBEHHO XapaKTEPHU3yeT BO3MOXKHOCTb
paszjeneHus 1ByX U 00yiee KOMIIOHEHTOB?

Kakoli mapamerp uCHONB3yeTCs Ml OICHKH 3(PPEKTUBHOCTU
KOHIICHTPUPOBAHWS?

DKCTpaKIUs KaK METO]]
paszesneHus u
KOHIIEHTPUPOBAHUSI.

[aiiTe onpe/eneHre ClIeIyrInX MOHATHI: SKCTPAKIIUS, SKCTPAreHT,
pa30aBUTENb, SKCTPAKT.

Jafite ompeneneHne MOHATHIO KOADGOUIIMEHT pa3aeicHusI. Y KaXuTe
YCIIOBUS pa3/ie/ICHUs ABYX BellecTB A U B, eciiu 00beMbl (pa3 paBHBL
[aiiTe onpeeneHre NOHATHIO CTENEHb U3BJIeueHus. Kakum odopazom
CTETICHb U3BIICYCHHS CBs3aHA C K0 (DUIIMEHTOM pacrpeaeneHus?
HazoBuTe OCHOBHEIE THITBI AKCTPATHPYIOIIUXCSI BEIECTB.

Kak 3aBHUCHUT 3KCTpaKIUsl KOMIICKCHBIX METAJUIOKUCIIOT OT 3apsjia U
pazmepa aHuoHa?

Kak 3aBuCHT »SKCTpakimsi KOMIUIEKCHBIX METAIDIOKHCIOT —OT
COJIbBATUPYIOIICH CITIOCOOHOCTH PKCTPAreHTA.

noHura’?

CopOI1noHHBIE METO/TBI
KOHIICHTPUPOBAHUs

3aBHUCHUT JIM CEJIEKTUBHOCTh HOHOOOMEHHHKA OT €T0 EMKOCTH?

Kak n3MeHsieTcsi CriocOOHOCTh K KATHOHHOMY OOMEHY TIpU MEePeXo/ie
oT

OJIHOTO 3JIEMEHTA K Apyromy B rpynmnax Ilepuoandeckoi cucteMpl?
Kak uaMensieTcst criocoOHOCTh K KATHOHHOMY OOMEHY IPH TIepeXo/Ie
OT OJHOTO 2JIEMEHTa K JApyroMy B rpynnax Ilepuogudeckoit
CUCTEMBI?

Kakas cranus nporecca HOHHOTO 0OMEHa SIBISETCS TUMUTUPYIOLIEH
npu Hu3kuX (<0.01 M) m Beicokux (>0.01 M) KoOHIEHTpaIusIx
copbtuBa?

®dusnueckue U TUOPUIHBIE
METObI aHAJIN3a

B uem cymiHOCTh pacnpeneuTenbHol XxpoMarorpadguu Ha Oymare?
Harts onpenenecuue Rf.

Kak 0OHapyXKHBalOT H HICHTHPHIUPYIOT
OyMaXXHBIX U TOHKOCJIOMHBIX XpOMaTorpaMmax?

KOMIIOHCHTBI Ha

8. IlepeyeHb HWH(MOPMALMOHHBIX TEXHOJOTHH, HCIOJb3YeMbIX IMPH OCYUIECTBJIECHUHU
00pa3oBaTe/IbHOIO Ipouecca Mo AUCHUNINHE (MOLYJII0).

8.1 [lepeueHb HEOOXOAMMOI0 MPOrPAMMHOI0 ofecrieYeHust
st moctpoeHus: rpaMKOB U BBIIOJIHEHHS HEOOXOAMMBIX Pacd€ToB sl JIAOOPAaTOPHBIX padoT

HeoOxoauma porpamma MSExcel.

8.2 Ilepeuenn HHPOPMAIMOHHBIX CMPABOYHBIX CHCTEM:
1. Dnexrponnas 6nbmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuaJIbHO-TeXHUYECKas 0aza,

HeOﬁXOl]I/lMaﬂ IJIsA OCYLICCTBJICHUSA

06pa303aTeﬂbH0rorlpouecca no JTMCIUIIJINHE (MOZ[y.J'llO)



http://www.elibrary.ru)/

Bup pabot

MaTepI/IaHBHO-TCXHI/I‘-ICCKOG obecrieueHue JUCIHUITIINHBI (MO,I[yJ'ISI) u
OCHAIICHHOCTH

Jlek1IMOHHBIE 3aHATUS

JlekmonHast ayauTopus

JlaGopaTopHbie 3aHATHS

Jlaboparopusi, paccuutanHas Ha 10-12 dYenmoBeKk W OCHAIICHHAS
nmabopaTopHOM XUMHYECKOH OCYI0H, peakTHBamMu u
AHAINTUYECKUM O000OpYZIOBaHUEM: BCTPSXHBATENbh JaOOPAaTOPHBIMN,
AIEKTPOILTUTKH, Bechl aHamuTHaeckue BJIP 200, Bechbl TeXHUYECKHE
BJIKT-500, mkad cymmibHbIi, MarauTHas Memanka Leki, monomep
«Qkenept-001», horokonopumerpsr KOK, Leki .

CamocTosTenbHas
pabota

CaMocTosiTenbHas paboTa CTYJACHTOB OCYIIECTBISICTCS B YATATBHBIX
3amax OumbOmmorexkm KyOl'Y, 3ame pedepaTHBHBIX KypHAIOB,
BeranciuTenbHOM 1eHTpe KyOlI'Y, WurepHer-meHTpe, a Takxke
JIPYTHX ayOuTOpHsx (aKylbTeTa XUMHUHU M BBICOKMX TEXHOIJIOTHH C
BO3MOKHOCTBIO MOJAKITIOUEHHS K ceTn «HTepHeT» U obecrieueHneM
JIOCTYTa B DJIEKTPOHHYI MH(POPMAIIMOHHO-00Pa30BaTENBHYIO CpEILy
OpraHu3aIHy.




