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1 Heau u 3agaun n3yv4eHuss JTUCHUILIMHBI (MOTYJIst).

1.1 Ieap ocBoeHusi aucummiuHbl. 51.8.06 «MeToasl pa3jeiicHHS M KOHIIEHTPUPOBAaHUSA B
xumun» B cootBerctBue ¢ OOIl mampaBnmenus 04.03.01 Xwmms — QopmupoBanme y Oymymux
CIICIUATUCTOB CHCTEMHOIO TPEJACTABICHUS O TEOPETHYECKUX, MPAKTUYCCKUX MOAXO0JaX K PEIICHUIO
3aJa4 KOHIICHTPUPOBAHUS, PA3JCICHUS CIIOKHBIX MHOTOKOMIIOHCHTHBIX CMECCH, MPUMEHICMBIX IS

obecrieueHus HAaAC)KHOCTU U MPABUIBHOCTHU 06Hapy>1<eH1/I${ n I/II[GHTI/Iq)I/IKaIII/II/I BC€IICCTB, HaICAIINX
MHUPOKOC MPUMCEHCHHUC, KaK B IPOMBIIIJICHHOCTH, TaK 1 B HAYUHO-UCCJICAOBATCIILCKUX na60paTopH;1x.

1.2 3apayu AMCUHUILIHHBI.
1. ChopmupoBath y OyIyIIuX CICIHUATMCTOB MPEICTABICHUI 00 YCIOBHIX MOCTAHOBKU PKCIICPUMEHTA B
paMKax pelreHus MPaKTHICCKUX 33724 XUMUYECKOTO aHaJTN3a;
2. Pa3zButne y Oyaymux CHEIMATUCTOB MPAKTUYCCKUX HABBIKOB IMOCTPOCHHUS CXEM HICHTH()UKAIINH,

pa3acieHusa U KOHICHTPUPOBAHUA aHAJIMTOB B 3aBUCUMOCTHU OT IPHUPOIbL O6p33HOB.

1.3 MecTo AucUMIIMHBI (MOYJS) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl.

I[I/ICIII/IHIII/IHa «MCTO)II)I pa3aciicHusaA U KOHLUCHTPUPOBAHUA B XUMUN» OTHOCUTCA K BapHaTHBHOﬁ

gactu broka 1 "Aucuummab (Moxynn)" yueOHOTO IIaHa.

1.4 TIlepedyeHbp mNJaHUpPYeMBIX Ppe3yJbTATOB O0y4YeHHS MO AUCHMIIMHE (MOAYJIO),

COOTHECCHHBIX C INIAHUPYECMBIMHU pPE3yJdbTaTaMH 0CBOCHUSL 06pa30BaTeJ’[BHOﬁ nporpamMmmal.

W3ydenue naHHOM yIeOHOM AUCIUIUTHHBI HATPABJICHO HA (GOPMHPOBAHUE Yy 00YJAOIINXCS
obnienpodeccuoHanbHbIX/MpodeccrnoHanbubix koMrereHmi (OITK/TIK)

No Wnnexe Conepxanue B pesynbraTe nzydenus: yueOHON TUCITUTLTAHBI
. | KOMIETE | KOMIETCHLHH (mmm eé oOydJatomuecst JOHKHBI
o HIIUHU YacTH) 3HATh yMeTh BJIAJIeTh
1. OIIK-1 | cmocoOHOCTHIO TEOPETUUECKUE JIeNIaTh HaBBIKAMU
HCII0JIb30BaTh OCHOBBI MCTOIOB 000CHOBaHHEIC CaAMOCTOSATEIIBHO
MOJYYEHHbIE  3HAaHHUS | pa3JeicHUs BBIBOIbI O | ji paGoThl cC
TEOPETHUECKUX OCHOB | KOHIICHTPUPOBAH | pE3yJbTaTaMm XUMHIYECKOM
(hyHIaMEHTAITBHBIX Ui, UX MECTO B | CepUH JMTepaTypoil U
pa3ienoB XUMUU IpH | PAAY IpPYruX | SKCOEPUMEHTOB, pemath
peueHun METOJOB U NOpU PELICHUU
po(ecCUOHATbHBIX HCCIIEIOBAHUS MPAKTUIECKUX BOSHHKATONHC
3a/ad4; 3ajad. BOIPOCEL,
CBSI3aHHBIC c
MpUMEHEHUEM
peanuzanuei
Ppa3IUYHBIX
METO/IOB
pasmeneHus U
KOHLICHTPUPOBaH
us
2. OIIK-2 | BmajgeHWeM HaBBIKAMHU | OCHOBHEIE co0Jro1aTh BJIAJETh
MIPOBEACHUS MPUHIUIIBI U | yCIOBHUSA prueMamMu
XUMHYIECKOTO obmactu TIPOBEICHIIS pasieneHus  H
JKCIIEPUMCHTA, HCIIOJTH30BAHUS JKCTIEpUMEHTA, KOHLICHTPHPOBAH
OCHOBHBIMHU METOJOB Be%m WA pasMuHBIX
CUHTETUICCKUMU U | pa3feieHus u HaOMIOACHUS 3a
AHATTUTHICCKUMU b X0JIOM BEHLECTS, yMeTh
Mertogamu  momydenust | NOHHCHTPHUPOBAHM | 1y pe e pms MOJTB30BATHCS
u rccnenoBanus | o BCIECTB SKCIEPUMEHTA, HEOOXOMMBIM
XUMUYECKAX BEIIECTB aHAJIN3UPOBATH s 3TOro




e Wnnexc Copep:xanue B pesynbraTe uzydyenus: yaeOHON TUCIMIUTMHBL
. | KOMIETE | KOMIETEHLHH (wm eé oOyuJatonecst JOHKHBI
o 13000501 Y4acTH) 3HATH yMeTh BJIA/IeTh
U peakuui [IOJTy4YEHHbBIE 00opyaoBaHHEM
pe3ynbTaThl M | U XUMHYECKOU
eJIaTb BBIBOABI Hocyﬂoﬁ
U3 HaOJIIOIEHUI;
BECTHU
nmabopaTopHBIC
3aIluCH
IK-3 BJIAJICHUEM CHUCTEMOU | OCHOBHBIE YMETh TEOPETHYECKUMU
(dyHIaMEHTaIbHBIX MIOHSTHA, 000CHOBBIBATH u
XUMUYECKUX MOHATHH | TEPMHHBIL, MIPEUMYILECTBA U | IPAKTUUECKUMU
CIIO0COO0BI BO3MOXHOCTH 3HaHUSMHU o
KOHIIEHTPUPOBAaHU | METOAA peanu3anuu
s W pa3ieNeHus, | pasfAeNeHusl U | Pa3InYHbBIX
ux KOHIIEHTPUPOBAaH | METOJOB
KOJIMYECTBCHHBIE | Ul KaK Ha JTale | pa3leneHus: |
XapaKTCPpUCTUKU IIJIaHUPOBAHUA KOHLOCHTPHUPOBAH
SKCIIEpUMEHTA, ust
TaK W 1Opu
MIPOrHO3MPOBAHU
u IIOBCACHUA
peanbHbIX
CHCTEM.

2. CTpyKTYypa ¥ cojepkaHue TUCUMIIMHBI.
2.1 PacnpenesieHue TPyA10€MKOCTH JUCHUIIMHBI IO BUIAM PadoT.

OO6mast TpyAoEMKOCTh AUCIUILINHBI cocTaBisieT 4 3ad.en. ( 144 dacoB), WX pacmpesesieHue o

BUIaM pa0oT MpeCTaBICHO B TabnuIie
(015 cmyodenmos ODO).

2. CTpyKTYypa H coAep:KaHHe TUCHHUILIMHBI.
2.1 PacnpenesieHue TpyA0€MKOCTH JUCHUILUIMHBI 10 BUAaM PadoT.

OO6mas Tpyn0EMKOCTh TUCHUIUIMHBI cocTaBisieT 4 3ad.en. (144 ywacoB), UX pacmpelieneHue 1o
BUJIaM paboOT MpeJICcTaBjICHO B Tabuulle (dast cmydenmog ODO).

Bun yue6HOI paboTh Bcero CemecTpbl
JacoB (Jgacer)
8 |
KonTakTHasi padoTa, B TOM 4HciIe: 78,2 78,2
AyauTopHbIe 3aHATHS (BCEro): 72 72
3aHATHA JIEKIIMOHHOI'O THUIIA 24 24 - - -
JlaboparopHble 3aHATHUS 48 48 - - -
3aHATHS CEMUHAPCKOTO TUIMA (CEMUHAPHI, MPAKTUICSCKUE
3aHATHA) i i i i
HWHasi koHTaKTHasi pa6ora: 6,2 6,2
KonTtpois camoctositenbHoi pabotsl (KCP) 6 6
[Ipomesxyrounas arrectauusi (MKP) 0,2 0,2
CamocTosiTesibHasi paboTa, B TOM 4HcJIe: 65,8 65,8
Kypcosas paboma - - - - -
Ilpopabomxa yuebnozo (meopemuueckoeo) mamepuana 25 25 - - -
Buinonnenue unousudyanvuvix 3a0anuti (n0020moexa 24 24 ) i )
coobweHul, npesenmayuil)
Pechepam - - - - -




IToaroroBka K TEKyIeMy KOHTPOJIIO 16,8 16,8 -

KonTpoJsb:

IToaroroBka k OK3aMCHY

O0uas Tpy10eMKOCTh

qac. 144 144 - - -
B TOM YHUCJIe KOHTAKTHAasI 78.2 78,2

padora

3a4. el 4 4

2.2 CTpyKTYypa AUCUMIIIMHBI:
Pacnpenenenue BUa0B yueOHOM pabOThl U UX TPYAOSMKOCTH IO pa3/ieliaM JTUCIIUTUTAHEL.
Paznensl nuctuiuivHel, u3yyaembie B 8 cemectpe (ounas ¢popma)

AynutopHas Brcayn
Ne HaumeHnoBanue pasnenos YZWTOp TOpHAas
paborta
pabota
JI I13 JIP CPC
1 2 4 5 6 7
1 OCHOBHBIE TIOHATHS METOOB pPa3/IeICHUS U 4 - 4 4
' KOHIICHTPUPOBAHUS
2 DKCTpaKLus KaKk METO/] pa3/iejeHus] U KOHLIEHTpUpoBaHust | 12 - 36 25
3. CopOI1noHHBIE METOTBI KOHIICHTPHUPOBAHUS 6 - 4 20
4. ®dusnueckre U THOPUIHBIE METOIBI pa3/IeIICHUS 2 - 4 16,8
Hmozo no oucyunnune: 24 - 48 65,8

[Tpumeuanwne: JI — nexnun, 113 — npaktudeckue 3anstus / cemuHapsl, JIP — maboparoprsie 3austus, CPC
— caMocCTosTeNbHas paboTa CTyIeHTa

2.3 Copep:xaHue pa3aesoB IUCHUIVIMHBI:
2.3.1 3aHsATHSA JEKIIHOHHOI0 THIIA.

No HammeHnoBanme pazuena

Conepxanue pasaena

dopMa TeKyLIero

KOHTPOJIS
1 2 3 4
1. OcHoBHble oHATUS |OOMmasi  xapakTepucTUKa MeToJoB  pasneneHus | KoHTponbHas
METOJIOB pa3/ielieHHs U |KOHIIEHTpHPoBaHus. OCHOBHbIE MNOHATHUS: pa3zelieHHE, pabora,
KOHIIEHTPUPOBAHHUs. |KOHLCHTPHPOBAHHE (otHOCHTENBHOE WM abcomroTHOe),| JlaGopaTopHas
DKCTpaKLKs Kak MeToz|BBIACICHHUE. Knaccudukaruss MeTomoB pasieleHus | pabora

pasjencHus u
KOHILICHTPUPOBAHMSI.

KOHLICHTPUPOBAHUS 110 YHCITy KOHTAaKTHPYIOIIUX (a3, 1o
arperaTHOMy  COCTOSIHUIO ~ KOHTaKTHPYIOIIMX  (a3.
KonnuecTBennsie XapaKTePUCTUKU IPOLIECCOB
pasjencHuss W KOHIEHTPUPOBAHUS:  KOI(PPHUIMEHT
pacrmpe/ielieHusi, CTENeHb W3BJICUCHUS, KOIPPHUIMEHT
KOHIIGHTPUPOBaHUS 1 KodpuimeHT pazaeneHus.

OCHOBHBIC  OTPEACIICHUS: DKCTPAKIUSA, OKCTPAreHr,
JKCTPAaKT, PEIKCTPAKLHUA, PEIKCTPAT€HT, PEIKCTPAKT.
OCHOBHBIE 3aKOHBI U KOJMYECTBEHHBIE XapaKTEPUCTUKU
JKCTPAKIINH. Pacuer KOJIM4JecTBa 3KCTpaKIIHii,
HEOOXOAUMBIX JUISI TTOJIHOTO HM3BJICUYCHHS KOMITOHCHTA B
opranmdeckyo (asy. Koncranta skctpakmuu. Twurmbl




AKCTPATrUPYIONINXCS COeNUHEHUH (Kinaccupukanus Io
10.A. 3onoToBy). BiusiHre KUCIOTHOCTH BOAHOU (ha3sl,
KOHIICHTPAI[UM pearcHTa, KOHCTAHTBI PACIPEEICHUs U
KOHCTaHTHl  JWCCONMAIMM  pPEareHra, KOHCTaHTHI
YCTOWYMBOCTH M KOHCTAHTHI pacIipeieeHnsT KOMITIeKca,
KOHKYPUPYIOIIUX peakiii B BOAHON (a3e, CoJeii-
ANEKTPOJIUTOB, KOHIEHTPAIINH 3JIEMEHTAa, TEMIIEPATYyPHI,
pactBoputens Ha skcrpakiuio BKC. Xapakrepuctuka

OCHOBHBIX OKCTPAKIIMOHHBIX PEAarcHTOB

2. |CopOrronHbie MeTOab|{OCOOCHHOCTH COPOLIMK KaK METOAa KOHIEHTpupoBaHus.| JlabopaTopHas
KOHIIEHTPUPOBaHMs |XapPAKTECPUCTHKA COPOEHTOB, TPeOOBaHMA K HHUM. pabora
KoHuenTpupoBanue B cTaTHYECKOM M JHUHAMHUYECKOM
pexxume.  Heopranmdeckue — cOpOCHTBI:  OKCHJBL,
THIIPOKCHIBI METaJIIOB. Ocobennoctu ux
MPAaKTUYECKOTO UCTIOJIb30BAHNS.
Cunternueckue WOHHUTHL. [IpuMepbl HCMONB30BaHUS
KOMIUTIEKCO0Opa3yomux COpOEHTOB ISl BBIJEICHUS WU
KOHIIGHTPUPOBAHUSI HEOPTaHWYECKHX M OPraHUYeCKUX
coenvHeHM. [lonyueHne nonuMepoB ¢ MOJIEKYIISIPHBIMU
OTIICYATKAMH. Bymaxnast xpomarorpadusi-
BO3MOXXHOCTH METOJIa U €r0 IPUMEHEHHE.
2.3.2 3aHATHS CEMUHAPCKOI0 THUIIA
3aHATHS CEMHUHAPCKOI'0 TUIIA — HE IPELyCMOTPEHBI
2.3.3 JIabopaTopHble 3aHATHS.
dopma TeKyIero
No HammenoBanue mabopaTopHBIX paboT p yi
KOHTPOJIS
1. DKCTPaKIMOHHO-(POTOMETPUIECKOE OTIpe/ielieHIe aHHOHOAKTHBHBIX BEIIECTB Otuer no
(ITAB) B mouBe nabopaTtopHOH
pabote
2. | DKCTPaKUHOHHO-()OTOMETPHUYECKOro OlpeielieHe HHHKa ¢ 1-(2-mupuania3o)-2- Otuer no
HadTOIOM nabopaTtopHOH
pabote
3. OKCTPaKUNOHHO-(OTOMETPHUIECKOE OIIpeie/IeHIE aHNOHOAKTHBHBIX BELIECTB Ortuer no
(ITAB) B BozIE nabopaTtopHOH
pabote
4. KoHueHnTpupoBaHne MUKPOKOJIMYECTB HHUKENS W3 NPUPOTHBIX BOZ Ha Ortuer no
MOHHUTE METO/IOM TOHYILIHMX YacTUL] C TOCIEIYIOIM (OTOMETPUUECKUM nabopaTopHOH
OIpEelIeJICHUEM HUKEIA ¢ JUMETUIITITHOKCUMOM pabore
5. KoHueHnTpupoBanre MUKpOKOJIMYECTB KeJie3a U3 MPUPOAHBIX BOJ Ortuer no
COOCOMK/ICHHEM C KapOOHATOM KaJIbLIUs U MOCIEAYIONIUM KOJOPUMETPHIECKUM | J1aOOPATOPHOIA
OIpeieJICHUEM Kelie3a C CYJIb()OCAIUITNIOBOM KHCIOTOM pabote

2.3.4 IlpuMepHasi TeMaTHKA KyPCOBBIX padoT (MPOEKTOB)
KypcoBbie paboTs! (IPOEKTHI) — HE MPELYCMOTPEHBI




2.4 Tlepeuenb Y4eOHO-METOAMYECKOr0 oOecrmedeHHs] [JIA CaMOCTOATEILHOH pPadoThl
00y4YaIoIUXCsl M0 TUCHUILINHE (MOYJIIO)

[epeueHb yueOHO-METOIMUSCKOTO O0CCIICUCHHS JUCIIUTUTHHEI 110
Ne Bux CPC BBITIOJTHEHHIO CAMOCTOSITEIIBHON PabOTHI
1 2 3
1 |Ilpopabotka yueOHOTO MeToaudeckre peKOMEHIAIMU K OPTaHu3alliy ayAUTOPHON U
(TeopeTnyEecKoro) BHEAYIUTOPHOM (CaAMOCTOSTEIILHOM) pabOThI CTYICHTOB:
MaTepuaia Mertoaudeckne ykazanus / coct. T.I1. Cropoxenko, T.b. IlounHOK,
A.B. becnanos, H.B. Jloza. — Kpacrogap: Kybauckuii roc. ya-T, 2018.
89 c.
2 |BoimonHeHHE Mertoanueckue peKOMEHJAIUU K OpraHu3alry ay IMTOPHON U
VHMBUIYyalbHBIX 3aJaHUM |BHEAYIMTOPHOM (CAMOCTOSTEIBHON) pabOTHI CTYICHTOB:
Metoaudeckne ykazauus / coct. T.I1. Cropoxenko, T.b. IlounHOK,
A.B. becnanos, H.B. Jloza. — Kpacrogap: Kybauckuii roc. ya-T, 2018.
89 c.

Y4eOHO-METOIUUECKHE MaTepHalibl JJIi CaMOCTOSATEIBHON pabOThl OOYYaroIIMXCsl W3 4YHCa
WHBAJIMJIOB M JIMII C OIFPaHUYCHHBIMA BO3MOXXHOCTSIMHU 370poBbs (OB3) mpemocraBistorcss B Gopmax,
aJaNTUPOBAHHBIX K OTPaHUICHUSAM UX 3[JOPOBBS M BOCIIPUATHS HH(pOpMALIHK:

Jta v ¢ HapymeHUsIMA 3pEHUS:

— B [Ie4aTHOH opMe YBEIMUCHHBIM MIPUPTOM,

Jis v ¢ HapymeHUsIME CITyXa:

— B IIeYaTHOH (opme,

— B (hopMe 37eKTPOHHOTO TOKYMEHTA.

Jiist i1 ¢ HapyUICHUSIMH OTIOPHO-JIBUTATEILHOTO anmapara:

— B IIeYaTHOH (opme,

— B popMe IEKTPOHHOTO JIOKYMEHTA,

3. Oo0pa3oBaTe/bHbIE TEXHOJIOTHHU

Komnu
Bun 3anstus Hcnonb3yeMble MHTEpAaKTUBHBIE
Cemectp €CTBO
(JI, TIP, JIP) o0Opa3oBaTenbHbIe TEXHOJIOTHU
4acoB
8 JIP Becenwl, pa3zdop curyanmii, paboTa B MajbIx 26
rpymmax
Hmoeo: 26

Jlekiuy TPENCTaBIAIOT COOOW cHCTeMaTHYecKhe O0030phl OCHOBHBIX 3aKOHOB HAyKH O
OpPraHUYECKUX pearceHTax, IPUMEHSEMbIX B aHATUTUIECKOH XUMUH.

Ha nabGopatopHbix paboTax BBIIONHSETCS JA0OpaTOpHBIM MPaKTHKYM II0 TeMaM Kypca,
MOJIEJIUPYIOTCSI OCHOBHBIE TMPOLIECCHI W H3YYalOTCd B XOJI€ OSKCIEPUMEHTa 3aKOHOMEPHOCTH HX
nporekanusi. OHM TPOBOAATCS B JAaOOpaTOpUsAX, OCHAIIEHHBIX BCEM HEOOXOJUMBIM (ITOCY/IOH,
peaKTHBaMH M Clie[HalIbHBIM 000pynoBaHueM). JlabopaTopHbie pabOThI MPEANONaraloT UCIIOJIb30BaHNE
MHOKECTBA B3aHMMOCBA3aHHBIX M B3aUMHO-JOMOJHAIOIIUX METOJO0B, HAMpaBIECHHBIX HAa IIMPOKOE
B3aMMO/ICUCTBUE CTYJEHTOB HE TOJILKO C IPENojaBaTeyieM, HO U JAPYT C JPYrOM M Ha JOMHHUPOBAHUE
aKTUBHOCTH CTYJIGHTOB B mpoliecce oOydeHusi. Yacth nmabopartopHbIx paboT HpoBOAUTCS B (dopme
o0cyxeHust MpoOIeMsl , paboThI B MaJIBIX IPyMIax.

JucKyccns CTpOUTCS Ha OCHOBE TMANIOTMYECKOTO OOIIEHHS YIaCTHUKOB B TIPOIIEcCe 00CYKIACHUS
U paspCli€cHUuA TCOPETUYCCKHUX W IMMPAKTHUYCCKUX HpO6J'IeM. CTYJIGHTaM npemiara€Ttcsd CpaBHUTb U
MIPOaHAJIN3UPOBATH BAPUAHTHI IPOBEACHUS SKCIIEPUMEHTA, BbICKa3aTh CBOE MHEHHE, 3a/1aTh BOIIPOCHI.

Onpoc CTyZIEeHTOB TMPOBOAMTCA Ha Ja0OpaToOpHBIX paboTax IO HWTOraM BBINOJIHEHUS
J1a00PaTOPHOTO MPAKTUKYMA.



Jug nuin ¢ OrpaHWYeHHBIMH BO3MOXHOCTSMH  3IOPOBBS  NPEAYCMOTPEHA OpraHU3aIus
KOHCYJIbTAIIU{ C MCIIOIb30BAHMEM SJIEKTPOHHOM ITOYTHI.

4. OneHouyHble cpeacTBAa JAJs TeKyWIero KOHTPOJISI YCNEBAeMOCTH W TPOMEKYTOYHOM
aTTecTalMu

DoHJI OLIEHOYHBIX CPEJCTB I MPOBEAeHUs TEKYIel aTTecTaluu

Texymmii KOHTPOJb OCYIIECTBISICTCS TperoaaBaTeNieM, BEIyLIMM JIaOOpaTOpHbIC 3aHATHS Ha
OCHOBE BBIIIOJTHEHHUS CTYJICHTAMH JOMAIIHUX 3aJaHUi M Ja00opaTopHOro mpakTHKyMma. J{jst mpoBeneHus
TEKyIIEro KOHTPOJII HCHOJB3YIOTCS CleAylomme (QOpMbl KOHTPOJS: ONpPOC, 3alluTa JabopaTOPHBIX
paboT, KOHTPOJBHBIE PaOOTHI.

OneHouyHbIE CpeNCcTBa Ui MHBAJIHIOB M JIML C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3I0POBBS
BBIOMPAIOTCS C yUETOM UX WHAWBHIYaTbHBIX MCUXO(QU3HIECKUX OCOOCHHOCTEN.

— Tpu HEOOXOJMMOCTH WHBAIHIAM M JIMIAM C OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3J0POBBS
MPEIOCTABISETCS TOTIOIHUTEIBHOE BPeMs AJIs TOATOTOBKU OTBETA Ha HK3aMEHE;

— TIpU TIPOBEICHHWU TIPOIEAYphl OLCHWBAHMS PE3yIbTaToB OOYYEHUS WHBAJIHMIOB M JIAI C
OTpaHWYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS IIPETyCMAaTPHUBACTCS UCIIOIb30BAHNE TEXHUUECKUX CPEJICTB,
HeO6XO[II/IMI>IX UM B CBA3U C UX MHAUBUAYAJIbHBIMHA OCO6CHHOCT51MI/I;

— TIpH HEOOXOIMUMOCTH Ul OOYYaroIIMXCS C OrPaHUYCHHBIMH BO3MOKHOCTSMH 3I0POBBSI U
MHBAIUIOB IPOLEAypa OLCHHBAHMS PE3YIbTAaTOB OOYYEHHS MO TUCHUILITMHE MOXET IPOBOIMTHCS B
HECKOJIBKO 3TaloB.

[Iponieaypa oOlieHUBaHUS pPE3YJIbTATOB OOYUEHUS HWHBAIMIOB W JIMII C OTPaHHMYCHHBIMHU
BO3MOKHOCTSIMH 37I0POBbSI 110 AUCIHIUIMHE (MOYIII0) MPeTyCMaTpHUBaeT MPEJOCTaBICHHE HHPOPMAIIUT
B (hopMax, aalTHPOBAHHBIX K OTPAaHHMYSHUSIM HX 3/I0POBbS U BOCIPUATHS MHDOpMaIHu:

s muu ¢ HapylLLIEHUsIMU 3pEHMUS:

— B IIe4aTHON (opMe YBEITHMYEHHBIM IIPHUQPTOM,

— B (hOpMe IIEKTPOHHOTO JIOKYMEHTA.

Jnst man ¢ HapyLIeHUsIMU CITyXa:

— B IIeYaTHOH (opme,

— B (hOpMe IITEKTPOHHOTO JJIOKYMEHTA.

Jist in ¢ HapyIIeHUsIMU OIIOPHO-ABUTATEIILHOTO anapara:

— B IeUaTHOH (opme,

— B (hOpMe DIIEKTPOHHOTO JIOKYMEHTA.

IIpumepsl 3a1anmii 1 3aJa4 B KOHTPOJILHOM padoTe
Tema «@Pu3nyeckne ¥ rHOPHIHBIE METOABI AHAJIN32)

1 Kakoit 00bemM opranudeckoit (has3pl (3KCTpareHTa, COIepKaIIero KarprioByl0 KUCIOTY) HEOOXOIUMO
B3ATh IS TOT0. YT0OBI HE 99% M3BIEYh KOOATHT M3 1 M° €ro aMMHAYHOTO pacTBopa, conepkamiero 1r/a
Co?". KakoBa OyJeT ero KoHueHTpanus B opranudeckoii gpase? (Do B 9TuX yenosusx pasen 4000.)

2 HaBecky oOpa3siia maccoit 2,355rt, cogepxamero NaxSOs, pactBopuiu B 100 My AMCTHILTUPOBAHHON
BOJIbI. ANTMKBOTHY!0 YacTh 10,00 mu1 mpomycTuiu yepe3 cioii karnonura B H'- ¢popme. Ha TutpoBanue
amoata mouwio 10,25 ma 0,1550 M pactBopa ruapokcuzna Hatpus. PaccumraiiTe mnpoueHTHOe
cojepxaHue cyibdara HaTpUs B 00pasiie.

3 OnuiuTe BUIblI B3aUMOICHCTBUS MEKIY COPOTHBOM M COPOCHTOM?

4.2 ®oHA OLEHOYHBIX CPEACTB JIsl MPOBEICHNs TPOMEKYTOYHOM aTTeCTAlNH
HTOroBbIif KOHTPOIH OCYIIECTBIsACTCS B hopme 3adera . OTieHKka 3HAHWUN 110 JUCITUIUTHHE «MeTObI
paszeneHus ¥ KOHIEHTPUPOBAaHUS B XUMUW» Ha 3adeTe mpenmnoiaraeT audGdepeHInpoBaHHBIA MOIXO0/
K CTYACHTY, YYE€T €ro HWHANBUAYAJIbHBIX CHOCOGHOCTGI‘/'I, CTCIICHU YCBOCHHA U CUCTEMATHU3allNU
OCHOBHOT'O TIOHSITUMHOT'O armapara, 3HAHUM y‘IGGHOFO KypcCa, YMEHUA A€JIaTb JOKA3aTCIbHBIC BbIBOJAbLI U



0000menmst. OneHrBaeTCS HE TOIBKO TIIyOMHA MOHUMAHUS OCHOBHBIX IPOOJIEM YIeOHON AMCITUIUIMHEI,
HO ¥ YMEHHUE HCIOJIh30BaTh B OTBETE MPAKTUIECKUN MaTepHUall.

Bomnpocs! k 3a4ery

(mpuMepHBbIii IepeYyeHb BONPOCOB)

1. OCHOBHBIE METOMBI Pa3ACiICHUS U KOHLUEHTPUPOBAHMS, UX POJb B XHMHUYECKOM AaHaJM3€, BHIOOp U
oueHka. CoyeTaHne METOIOB pa3ieicHUsl U KOHIEHTPUPOBAHUS C METOAAMH OMNpEACICHUs; THOPUIHBIE
MeToAbl.  PasneneHue comocTaBUMBIX KOJMYECTB 3JEMEHTOB W OTAEICHHE MajblX KOJIWYECTB OT
OOIBIINX.

2. OgHOCTyleHYaTble W MHOTOCTYIIEHYAThle IpOLEecChl pa3jeneHus. KoHCTaHTHI pachpeneseHus.
Koadpdummment pacrpenenenns. Crermenp wu3BinedeHus. Dakrop pasmeneHus.  Koaddurment
KOHLIEHTPUPOBAHUS.

3. TeopeTnueckne OCHOBBI METOJOB. 3akoH pacmpefeneHus. Kiaccudukanus dKCTPaKIMOHHBIX
nponeccoB. CKOPOCTb AKCTPAKUUW. THUIBI 3IKCTPAKLIUOHHBIX CHCTEM. Y CIIOBHS IKCTPAKLUH
HEOPraHWYEeCKUX M  OpraHuYecKux coenauHeHMd. Peskcrpakuwms. IIpupoma M xapakTepucTuka
9KCTPAreHTOB.

4. Paznenenue 31€MEHTOB METOAOM JKCTpakiuu. OCHOBHBIE OPraHMYECKHUE PEareHThl, HCIIOIb3yEeMbIe
JUISL pa3fiefieHus] 3JEMEHTOB METOJOM JKcTpakiuu. CeJeKTUBHOE pa3/ieleHHe 3JIE€MEHTOB METOIOM
mondopa OpraHWYEeCKUX pacTBopuTened, wu3MeHeHne pH BomHOW  (da3bl, MacKUpoBaHUS U
JnemMackupoBaHus. [IpruOopsl A7 SKCTpaKIUH.

5.IlpumMeHeHue HEOPTaHMYECKUX M OPTaHMUECKHX pEeareHTOB i ocaxkaeHus. CrnocoObl pasleneHus
IyTeM YCTaHOBJICHHMS pPa3IMuYHBIX 3HaueHul pH, o00pa3oBaHusT KOMIUIGKCHBIX COEIMHEHUH W
MIPUMEHEHUS! OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX pEeakIMi. ['pymnmoBbie peareHThl U MpeabsBlsieMble K
HUM TpeOOBaHUSI.

6. XapaKTepHCTHKH MaJOpacTBOPUMBIX COCIAMHEHHH, HawOojee 4YacTo HCHONB3YEeMBIX B aHaJM3e.
KonnentpupoBaHie MUKpPO3IEMEHTOB.

7.bymaxknas xpomarorpadus. Mexanm3mbl paznmenenus. llogswxabple ¢as3el. [IpenmmymectBa u
HEJIOCTaTKH.

8. Tonkocnoitnas xpomarorpadusi. Mexanusmel pasaeneHusi. CopOeHTsl u noaBmxHble (aszpl. OOnacTu
NPUMEHEHHUSL.

9.CopOrtusi, MEXaHU3MBI copOumu. CopOeHThI, BUABL. AKTHBHbIE YIJH. VOHOOMEHHUKH u
XenaToo0pasyome copOeHThl Ha OPraHYecKoi MaTpuie. Xeaarooopas3yroume COpOCHTHI.

10. Kpemue3émbl 1 XxumMudeckdn Moan(UIMpOBaHHBIE KpeMHe3éMbl. Heopranudeckue cOpOCHTHI.

11. Juctnnsaaua. Auctiiusinust B BeICOKOM Bakyyme. Otronka. JInoduibHas cymka. Cyxas U MOKpast
MuHepaiu3alus. Bosronka (cyommmarus).

5. IlepeyeHb OCHOBHOI W [ONOJHUTEJNbHOW Y4eOHOH JHUTEPATYpPbl, HEOOXOAMMOM ISt
O0CBOECHUS JUCHUIITTHHBI (MOYJIs1)

5.1 OcHoBHas JuTEpaTypa:
1. MocksuH JI.H., Pogunkos O.B. MeTonbl pa3fenenrs 1 KOHUEHTPUPOBAHUS B aHATMTUYECKON XUMHUH.
— NI “Unaremnext”. 2011. — 348 c.
2. AHanuTuveckas XMMHSA y4eOHUK i1 CTYACHTOB BY30B. T. 2 : MeTonsl pa3ieicHHs BEIIECTB U
ruOpuHbIe MeTo bl aHam3a / of peA. JI. H. MocksuHa ; — M. : Akagemus, 2008. — 300 c.
3. Ananutndeckas XUMUS : y4eOHHK JAJISl CTyI€HTOB BY30B : B 3 T. T. 3 : XuMuuecKkuii aHalu3 / oJ pe.
JI. H. MockBuna ; — M. : Akagemus, 2010. — 365 c.
4. Jleiikua 10.A. DHU3MKO-XMMHYECKHE OCHOBBI CHHTE3a IIOJUMEPHBIX copOeHToB. M: BuHoM.
Jlaboparopwus 3Hanmit. — 2011. — 414c.

5.1.2. DaeKTpOHHbIE U31aHNSA OCHOBHOI JUTEPATYypbI:



1 . Sromosckuii B. JI. Ancopboums — M. : BMHOM. JlaGoparopus 3Hanmii, 2015. — 216 c.
https://www.book.ru/book/923974/view2/1

5.2 lonosinuTe/IbHAS JIUTEpaTypa:
1. CoBpeMeHHbBIE METOBI aHAIUTHYEeCKOH XuMun / M. OTTo ; miep. ¢ HeM. oA pea. A. B. Napmaria. - 3-¢
u3g. - M. : Texnocdepa , 2008. - 543 c.
2. Maiictpenko B.H., Kmoer H.A. Oxosoro-aHaauTHYeCKUH MOHHUTOPUHI CTOWKHMX OPraHWYECKHUX
sarpsiauTenei. — M.: BUHOM. JlaGopatopus 3nanmii, 2004. — 323 c.

5.2.2. DyeKTpOHHBbIE M3AaHNUS JOMOJHUTEIbHOMN JIUTEPATYPHI:

Hpyros 0.C., Ponun A.A. — I[1po60moAroToBKa B SKOJIOTMYECKOM aHAIHM3€ | IPAKTHYECKOEe
pykoBoacTBO- M. buHowm, Jlaboparopus 3nanuii, — 2013. — 855c¢.
https://www.book.ru/book/924000/view2/1

6. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEICEKOMMYHHMKALMOHHOH ceTtu «HHTepHeTY,
HEO0XOAUMBIX JIJISl OCBOEHH Sl TN CHUILTUHBI (MOIYJIS1)
Www.scopus.com, bubnmorpadudeckas u pedeparnBHas 6a3a JTaHHBIX U OTCICKUBAHUS
UTHPYEMOCTH CTaTeH, OMyOJIMKOBAaHHBIX B HAYUHBIX M3IaHUSIX

WWW.SCirUS.Com, CricnruaIn3upoBaHHas IMOUCKOBAsA CUCTEMA H&y‘lHOﬁ HH(bOpMaHHH

7. MeToanyeckue yKazaHus JJis 00y4arouXxcs M0 OCBOEHUIO TUCUMILUINHBI (MOIYJISA)

B ocBoeHuM AMCUMIUIMHBI MHBAIWAAMU U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMH 310POBbS
OonpIIOe 3HAYCHHWE WMEET WHAWBHIyallbHas ydeOHas pabora (KOHCYNBTAallMH) — JOMOJHUTEIHHOE
pa3bsicHEeHHE Y4eOHOro MaTepuaa.

WnnuBupyanbHbple  KOHCYJNbTalMM [0 OPEAMETY  SIBISIOTCS  BaXHBIM  (aKkTOpoOM,
CHOCOOCTBYIOIMM MHIMBHIYATH3aLUN OOY4YEHUs] M YCTAHOBJICHHIO BOCHHUTATEILHOIO KOHTAKTa MEXIY
mpernogaBaTcjicM Hu 06y‘IaIOH_[I/IMC$I HWHBAJIMIOM WJIHW JIMIOOM C OrpaHUYCHHBIMHM BO3MOXHOCTAMH
3JI0POBBSI.

MeToanyeckue peKOMeHJAlUN CTYAEHTaM [0 OPraHu3aluu H3yYeHus JUCHUILTUHBI
«CopOuus ¥ SKCTPAKIUA B AHATUTHYECKOH XUMUI)
YcmenrHoe OCBOCHHE IUCITUIUIMHBI TPEAIOaracT aKTHBHOE, TBOPYECKOE YYACTHE CTYy/CHTa
MyTEeM IUIAHOMEPHOMU, TTOBCETHEBHOU PaOOTHI.
PaboTa ¢ KOHCIIEKTOM JIeKIuii

ITpocMOTpUTE KOHCIIEKT Cpa3y Mociie 3aHITHH, OTMEThTE MaTeprall KOHCIIEKTA JISKIHHA, KOTOPbIH
BBI3BIBACT 3aTPYJHCHUS IS OHUMaHUs. [lonbITaliTech HAWTH OTBETHI HA 3aTPYAHUTEILHBIC BOMPOCHI,
UCIOJIB3YSl PEKOMEHIyeMYI0 JIMTepaTypy. Eciu caMocTosTeNnsHO He yAaloch pa3o0paThCs B MaTepuae,
chopMyIIMpyiTe BONPOCHI M OOPAaTUTECh 3a IOMOIIBID K IMPENOJABATENI0 HA KOHCYJIbTAIlMA WU
OJIMDKAMIIEN JTEKIUH.

PerynﬂpHo OTBOAUTC BpPEMA IJIs1 TOBTOPCHUA HpOﬁHeHHOFO Marepuaja, mpoBepiasad CBOU 3HAHUA,
YMCHHA U HABBIKU 11O KOHTPOJIbBHBIM BOIIPOCaM.

BrinosiHeHue J1a60paTopHbIX padboT

Ha 3ansatum momyumte y mpenogasatesiss rpaduk BBIIOJIHEHUS JabopaTtopHbiX padot. Ilepen
MOCeNIeHNeM J1a0opaTOpHHM HW3Y4YWTE TEOPHIO BOIPOCA, MPEANONAraéMoro K  HCCIIEIO0BaHUIO,
03HAKOMBTECh C PYKOBOJCTBOM II0 COOTBETCTBYIOIIEH paboTe W IMOJTrOTOBBTE MPOTOKOJ MPOBEACHUS
paboThl, B KOTOPBII 3aHECHTE:

Ha3BaHHE PadOTHI;

3aroTOBKH TaOJMLL 7151 3aII0JTHEHUS SKCIIEPUMEHTAIBHBIMU TAHHBIMH HAaOII0JCHUH;

— YypaBHEHUS XHMHUYECKMX pEaKIMd NpeBpalleHuil, KOTopble OyIyT OCYIIECTBIEHBI HpU
BBITNIOJTHEHNH 3KCIIEPUMEHTA;

pacueTHbIe (OPMYIIBL.


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

O(l)OpMJ'IeHI/IC OTYCTOB JOJLKHO IMMPOBOAUTHCA IMMOCIIC OKOHYAHUA pa60TI>I B J'Ia60paT0pI/II/I.

I[J'I}l IMOArOTOBKM K 3alllUTC OT4YETa CJICAYCT [MPOAHAIN3NUPOBATL OJOKCICPHUMCHTAJIILHBIC
PE3YyIbTaThbl, COIIOCTABUTH HX C MH3BECTHBIMU TEOPETUYCCKUMH IIOJOXCHUAMU UK CIPaBOYHBIMU
JaHHBIMU, O606HII/ITI) PE3YIbTAThI HCCIICIOBaHUM B BHUAC BBIBOJOB IIO pa60Te, IIOATOTOBUTH OTBCTHI HaA
BOIIPOCHI, TPUBOAUMBIC B MECTOJUUCCKUX YKA3aHUAX K BBIIIOJHCHUIO J'Ia60paTOpHI)IX pa60T.

Oprannsanusi cCaMOCTOSITEJILHOM padoThI

CamocTosiTenpHast paboTa CTYAEHTOB CBSI3aHA C IUIAHMPOBAHHEM 3KCIIEPHMEHTA, [IPOBEACHUEM
MaTeMaTHYECKUX pacuyeToB M OOpabOTKM IOJIyYEHHBIX MJAHHBIX, IPOPA0OTKOW U IIOBTOPEHUEM
JIEKIIMOHHOTO0 MaTepHaia M MaTepuaia y4yeOHHUKOB, U3YyYEHHEM CaMOCTOSTEIbHO HEKOTOPBIX PAa3lEeNoB
Kypca, IOArOTOBKOH K KOHTPOJIbHBIM paboTam.

HepequL BOIIPOCOB IJIA CaMOCTOSTEIbLHOM pa6OTLI CTYACHTOB

IlepeueHs TeopeTHUECKHUX BOIIPOCOB U MHBIX 3a/1aHUH 110
CaMOCTOSITEIbHOM paboTe CTYCHTOB

HaumenoBaHue pa3aenos, TeM

OCHOBHBIE IOHSATHS METOJIOB

pazaeneHus ¥ KOHUEHTPUPOBaHUS. HazoBute OCHOBHBIE CMOCOOBI YCTpaHEHHS MEIIAIOIIEro
OKCTpakLus Kak METOJ| pa3AeiIeHus BJIIMSIHUSL KOMIIOHEHTOB IPU aHAJM3€ CIOXHBIX IO COCTaBy
1 KOHLEHTPUPOBAHHUSL. 00BEKTOB.

Uro Takoe OTHOCUTEILHOE u a0comoTHOe

KOHIEHTpUpPOBaHuUe?

Kaxoit napameTp KOJIMYECTBEHHO XapaKTEpU3yeT

BO3MOXKHOCTb pa3JIeNIeHUs IBYX M 00jee KOMIIOHEHTOB?
Kakoii mapameTp UCIONB3YeTCs s ONCHKU 3((EKTUBHOCTH
KOHLICHTPUPOBAHUS?

OKcTpakuus Kak MeToJ] pasfeneHus u | Jlaiite ompeneneHue CleAyIOIUMX TMOHATHI: SKCTpaKIys,
KOHIICHTPUPOBAHUSI. 9KCTpareHT, pa30aBUTEINb, SKCTPAKT.

JHaiite ompenenenre TOHATHIO KOA(OUIMEHT pa3ieicHIs.

Ykaxkute ycIoBUs pa3felicHus IBYX BemiecTB A u B, ecim

00beMBI (a3 paBHBI.

Haiite ompeneneHue MOHATHIO CTENEHb M3BiIedYeHUs1. Kakum

00pa3oM CTENeHb HM3BJICYEHHUS CBS3aHA C KOA(PPHUINEHTOM

pactipenenenus’?

Ha3zoBuTe OCHOBHBIEC THUIIBI OKCTparupyronuxcs BCUICCTB.

Kak 3aBHCHT 3KCTpaKuMsi KOMIUICKCHBIX METAJUIOKHCIOT OT

3apsia v pa3mMepa aHHMoHa?

Kak 3aBHCHT 3KCTpaKIusi KOMIUIEKCHBIX METAJUIOKHCIOT OT

COJIbBATUPYIOILEH CIOCOOHOCTH BKCTpareHTa’?

CopO1rOHHBIE METO/IBI 3aBUCUT JIM CEJNEKTUBHOCTh HOHOOOMEHHHMKAa OT €ro
KOHIICHTPUPOBAHUS emMKocTH?

Kak m3mensiercs cnocoOHOCTh K KaTHOHHOMY OOMEHY IpH

mepexoJie oT

OJIHOTO 3JIEMEHTa K ApyroMy B rpynnax llepuoaudeckoit

CHCTEMBI?

Kak m3mensiercsi cnocoOHOCTh K KaTHOHHOMY OOMEHY HpH

mepexojie OT OJHOrO D3JEeMEHTa K JAPYyroMy B TpyHmax

[Tepuonnueckoit cuctembi?

Kakas cragusi mnpouecca HOHHOrO OOMEHa SIBISIETCS

mumutHpyomei npu Hu3kux (<0.01 M) u Beicokux (>0.01

M) KoHIIeHTpanusax copoTuBa?

Dusnueckre 1 rTHOpUIHBIE METOABI B yem cymHOCTh pacnpeneiuTesIbHOW XpoMaTtorpaguu Ha




aHajJim3a

oymare? [lats onpenencuue Rf.
Kak oOHapyXuBaoT M HICHTU(PHUIMPYIOT KOMIIOHEHTHI Ha
OyMa>KHBIX U TOHKOCJIOMHBIX XpoMaTorpammax?

HeoOxoauma porpamma MSExcel.

8. IlepeyeHb HH(MOPMALMOHHBIX TEXHOJOIUH, HCIOJb3YyeMbIX IPH OCYUIECTBJICHUHU
00pa3oBaTeIbHOI0 MpoLecca Mo JAUCHUNINHE (MOIYJIIO).

8.1 IlepeyeHb HEOOXOAUMOT0 MPOIPAMMHOI0 00ecedeHusl
st mocTpoeHust rpadUKOB M BHITIOJHEHUS HEOOXOMUMBIX PAcu€TOB IS JTa0OPaTOPHBIX padoT

8.2 Ilepeyenb HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM:
1. Dnexrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepuaibHO-TeXHHYecKasi 0a3a, HeoOXoAUMAs AJs OCYIIeCTBIEHUsSI 00pPa30BaTeIbHOI0
npouecca no JUCHUNIUHEe (MO1YJII0)

Ne

Bun padot

MartepuanbHO-TeXHUIECKOe obecTieueHne AUCIUILTUHBI (MOIYIIS) U
OCHAIIEHHOCTh

Jlek1IMOHHbBIE 3aHITUS

JleknmonHas ayauTopus

JlaGopaTopHbie 3aHATHS

Jlaboparopus, paccumtanHas Ha 10-12 dYemoBek W OCHAIICHHAS
nmabopaTopHOM XUMUYECKOUN OCYJI0H, peaKkTHBaMu u
AQHAJTUTUYECKUM OO0OPYIOBAHUEM: BCTPAXHUBATENb JIAOOPATOPHBIMH,
ANEKTPOIUIUTKHY, Bechl aHanuTuueckue BJIP 200, Becbl TexHUYECKHE
BJIKT-500, mka¢ cymuibHblii, MarauTHas Memranka Leki, nonomep
«Qkenept-001», horokonopumerpsr KOK, Leki .

CamocTosTenbpHas
pabora

CamocrosTenpHast paboTa CTYIEHTOB OCYILIECTBISETCS B YHTAIBHBIX
3amax Oubmmotexu KyOI'Y, 3ame pedepaTHBHBIX IKypHAJIOB,
BbaucuTeIbHOM TieHTpe KyOI'Y, WHTepHeT-neHTpe, a Takke
JpyruxX ayAuTOpHsX (pakyIbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOXKHOCTBIO TOJAKIIIOUEHUs K ceTd «/HTepHeT» n obecnieueHneM
JIOCTYTIa B 3JICKTPOHHYIO MH(QOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEIY
OpraHu3alHy.



http://www.elibrary.ru)/

