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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Hear ocBoenusi aucuumauubl. b1.B.JIB.03.02 «CopOmus u 3SKCTpakius B
aHaiutuyecko xumum» B coorBercTBUE ¢ OOIl Hampasinenus 04.03.01 Xumus -
dbopMupoBaHue y OyAylIIUMX CIELUATUCTOB CHUCTEMHOTO MPEACTABICHUS O TEOPETUUYECKHX,
MPAKTUYECKUX TOJAXO0JaX K PEIICHUI0 3a/ad KOHILIEHTPUPOBAHUS, pA3JCICHUS CIOXKHBIX
MHOTOKOMIIOHEHTHBIX CMeced, IPUMEHSIEMbIX JUIsl 00ecliedeHus] HaIeKHOCTH M MPAaBUIbHOCTH
oOHapyXeHHs W HACHTU(UKALNUM BEIIECTB, HALIEAIIUX IIMPOKOE  MPUMEHEHHE, KaK B
MPOMBIIIJICHHOCTH, TaK U B HAyYHO-HCCIIEI0BAaTENIbCKUX J1a00paToOpHUsiX.

1.2 3agaun AUCHUILINHBI.
1. ChopmupoBaTh y OyIylmIUX CIEIHUATUCTOB IMPEACTABICHUA 00 YCIOBUSX ITOCTAaHOBKHU
9KCIIEPUMEHTA B paMKaX pPEIICHUs MPAaKTHUYECKHUX 3a7]a4 XMMHUECKOT0 aHalln3a;
2. Pa3Butme y OyaymMX CHELMATUCTOB MPAKTUYECKUX HABBIKOB IOCTPOCHUSI CXEM
UACHTH()HUKAIIMK, pa3/eICHUss W KOHICHTPUPOBAHMS AHAJIUTOB B 3aBHCUMOCTH OT IPUPOIBI
00pa3Ios..

1.3 MecTo qucuumInHbl (MO1YJisl) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl.
JuctmiuimHa «CopOuus W SKCTpaKIus B aHAIUTHYECKOW XHMHW» OTHOCHUTCS K
BapuatuBHOWuacTu bioka 1 "luctuminael (Moayaun)" yaeOHOTO T1aHa.

1.4 IlepedyeHb MJIaHMpyeMbIX pe3yJbTATOB 00y4YeHHMs IO JAMCUHMILIMHE (MOAYJI0),
COOTHECEHHBIX ¢ IJIAHUPYEeMbIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.

W3yuenne naHHO# y4eOHOMN MUCIMILIMHBI HAITPABICHO Ha (DOPMUPOBAHKE Y 00 yUYArOIIUXCSI
obmenpodeccruoHanbHBIX/podeccruonanbHbIX KomrereHui (OITK/TIK)

KOI[ U HAMMCHOBAHUC UHAUKATOPpA PeBy.]'ILTaTLI O6y‘leHI/I${ IO JUCIUIIIINHE

JOCTHIXKCHHA KOMIICTCHIIMHN

[IK-1. CnocoOeH oCylIecTBISATh CTaHAApPTHBIE OINEpallMd IO MPEIaraéMbIM METOIMKaM,
HaIIPaBJICHHBIEC HA NIOJyYEHUE U UCCIIEI0BAaHUE PA3JINYHBIX COEIMHEHNN U MaTepUalloB

NIIK-1.1. OcymectBiuser cTaHIapTHbIE | 3HA€T  OCHOBHBIE NPUHLMIIBI U o0nactu
orepanun 1o npe/ularaeMbiM | HCIIONIL30BAaHUsL ~ METOJIOB  pas3leleHus U
METOIUKAM, HaIpaBJIECHHBIE Ha | KOHIOCHTPUPOBAHUA BCHICCTB. a TAKXKC IIpaBUJIa
IOJIydYeHNUE U UCCICA0BAHIE XUMIUeCKUX | TCXHHKH OC30IMaCHOCTH 6a30BbIC M CICHHATbHBIC

COC,Z[I/IHCHI/Iﬁ pa3J'H/I‘-IHOI7I OPUPOABI U OKCIICPUMCHTAJIBHBIC MECTOABI pasaciCHus u

MaTCpHralioB HaA X OCHOBEC KOHLCHTPUPOBaHH

yMeeT  coOmoJaTh  YCJIOBUSL  IMPOBEACHUS
OKCIIEPUMEHTA, BECTH HAOMIONCHHS 32 XOAOM
IMPOBCACHUA OKCIICPUMCHTA, AHAJIN3UPOBATH
MOJTyYeHHbIE Pe3yJbTaThl U JeNaTh BBIBOJBI U3
Ha0JII0/IeHNH; BECTH JJaOOpaTOpHbIE 3aITUCH

BJIAJIEET pueMaMu pazzeneHus u
KOHIICHTPUPOBAHUSI PA3IMYHBIX BEIIECTB, YMETh
MOJIb30BaTbCsl  HEOOXOAUMBIM  JJIE  AITOTO
000py/IOBaHUEM M XUMUYECKOU MOCYI0U




Kon n HanmMeHoBaHue HHIUKATOPA

JOCTHIKCHUS KOMIICTCHIIUN

Pe3ynbrarel 00yueHus MO AUCHUILIIMHE

IIK — 5 CnocobeH mNpUMEHSITh OCHOBHBIC 3aKOHBI

H 3aKOHOMCPHOCTH PpPa3BUTHA

AQHAJIMTUYECKOM XMMHH IIPU aHAJIU3€ ITOJIYYCHHBIX PE3YJIbTATOB

HIIK-5.1. Ucnionb3yeT 3HaHUSI OCHOBHBIX | 3Ha€T OCHOBHBIE IOHSATHS, TEPMHUHBI, CITIOCOOBI

3aKOHOB M 3aKOHOMEPHOCTEH pa3BUTHS | KOHUCHTPUPOBAHUS

AHAJIMTUYECKON XMMUU

paszeneHus,
KOJIMYECTBEHHBIC XapPAKTEPHCTUKU

OKCIICPUMCHTA,
IIOBCACHUS PCAIBHBIX CHCTCM.

YMETbH 00OCHOBEBIBATh
BO3MOXXHOCTH

MIperMyIIeCcTBa

MeToaa

Pas3aciICHUA
KOHLOCHTPHUPOBAHUA KaK Ha J3TallC IJIAHUPOBAHUA
TaKk MW IIPpU M[IPOTrHO3UPOBAHHU

TEOPETUYECKUMU U NPAKTUYECKUMU 3HAHUAMU I10
peanu3alyuy pas3IMYHbIX METOHOB PA3LACIICHUS U
KOHILICHTPUPOBaHUSA

2. CTpyKTYpa M cojiep:KaHHe JMCIHUIIIHHBI.

2.1 PacnipeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIAM pPadoT.
OOmass Tpyao€MKOCTh JUCHUIUIMHBI COCTaBIsIET 3 3ad4.ell.

pacnpeaciicHue 1o BujiaMm pa60T MMpEeaACTaBJIICHO B Ta6J'II/II_Ie

( 108 wd4acos),

(ona cmyoenmog ODO).
Bun yueOnoit paboTsl Bcero Cemectpsbl
4acoB (uacer)
8

KonrakTHasi paboTa, B TOM 4HcJIe: 72,2 72,2

AyauTopHbIe 3aHATHS (BCEro): 70 70

3aHATHSA JIEKIIUOHHOTO TUIA 20 20 - -

JlaGopaTopHble 3aHATHS 50 50 - -

3aHsTHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,

NPAKTUYCCKHUE 3aHSATHSI) ) ) ) )

HNuas kOHTaKTHas padora: 2,2 2,2

KonTpons camocrositensHoi pabotsl (KCP) 2 2

[Tpomexyrounas arrectanus (MKP) 0,2 0,2

CamocTosiTesibHasi paboTa, B TOM 4HcJIe: 358 | 358

Kypcosas paboma - - - -

IIpopabomxka yuebrnoco (meopemuueckoeo) mamepuana 18 18 - -

Buvinonanenue unousuoyanvrulx 3a0anuii (n0020mosKa 14 14 i i

coobweHull, npezenmayuii)

Pegepam - - -

[ToaroToBka K TEKynieMy KOHTPOJIO 3,8 3,8 - -

OO011asi TPY10€eMKOCTh \ yac. 108 108 - -




B TOM 4YHCJI€ KOHTAKTHAS 72.2 72.2
pabora
3a4. e 3 3

2.2 CTpyKTYypa IMCHUIUIMHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.
Pazaenbl quctumuinHbl, n3ydaembie B 8 ceMectpe (ounas ¢hopma)

Bueaynu
AynutopHas
HanmeHnoBanue pasnenos TOpHas
paborta
paborta
J | 113 JIP CPC
1 2 4 5 6 7
1 OcCHOBHBbIE MIOHATUS METOJI0OB pa3JeJICHUs U 2 - 6 18
" |KOHIEHTPHPOBAHUS
5 |DKCTpaKuus KaK METOJ| Pa3/IeNeHUs U KOHIEHTPUPOBanus| 8 - 32
3. |CopOunoHHbIe METO/BI KOHLIEHTPUPOBAHHUS 6 - 6 10
4 dusnueckue U ruOpUHbIE METOIbl Pa3IeIICHUS 4 - 6 7,8
Hmozo no oucyuniune: 20 - 50 35,8

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3aHatus / cemuHapsl, JIP — maGopaTopHbie
sanstusi, CPC — camoctosiTenbHast paboTa cTyieHTa

2.3 Coaep:xanue pa3/iei0B JUCHUILINHBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

MCTO Pa3ACIICHUA
n
KOHICHTPUPOBAHUA.

KonuuecTBeHHbIE XapaKTEPUCTUKU MPOIIECCOB pa3/IeIeHUs U
KOHIIEHTPUPOBAHUS: KOAPPHUIMEHT paclpeesieHus], CTeIeHb
W3BJICUYCHHS, KOA(pPUITUEHT KOHLICHTPUPOBAHUS )51
Kod(hpurmeHT pa3aeneHus.

OcHOBHEBIC OIPCACIICHUS: DKCTPAKIUA, SKCTPArCHT, 9KCTPAKT,
PEIKCTPAKIIUA, PEIKCTPArcCHT, PEIKCTPAKT. OcHOBHBIC
3aKOHbBI MW KOJIMYCCTBCHHBIC XAPAKTCPUCTHUKU ISKCTPAKIIUH.
PacueTt konuuecTBa 3KCTpaKHHﬁ, HCO6XOI[I/IMBIX JJIs1 TIOJTHOT'O

M3BJICYCHHS] KOMIIOHEHTa B opraHuyeckyto ¢asy. Koncranra

®opma
HaumenoBanue P
No Coneprxanue paszaena TEKYILEro
paszznena
KOHTPOJIS
1 2 3 4
1. |OcHoBHbIe OHsTHA |O0OIIass ~ XapakTepucThKa  METONOB  pasjaeneHus | KoHTponbHas
METOJIOB KOHIleHTpupoBaHusa. (OCHOBHBIE TIOHSTHS: paslelneHue,  padora,
pasmeneHus u  |KOHLCHTPHPOBaHHE (OTHOCUTEIBHOC M abcomoTHOe),|JITabopaTropHas
KOHIEHTpHpoBaHys. BPUIeIeHne.  Kiaccngukanus — MeTosioB  pasjenenus u|  pabora
Skerpakis kak  |KOHUCHTPHPOBAHUA MO HHCITY KOHTAKTHPYHOLIMX ¢da3, 1o
arperaTHOMy COCTOSTHUIO KOHTaKTHPYIOIIHX das.




DKCTpakUUU. THUIIBI  DKCTPArMpyrOLIUXCS  COCAUHEHUN

(xmaccupukarmmss mo  KO.A.  3onoromy).  BnusHue
KHCIIOTHOCTH BOJHOW (pa3bl, KOHIICHTPAIIMA pEarcHTa,
KOHCTAHTBl PpACIpEACICHUs] U KOHCTAHTHI JIUCCOIMAIUU
peareHTa, YCTOMYMBOCTH U
pacrpezieieHusT KOMILUIEKCa, KOHKYPUPYIOUIMX peakluil B
BOAHOM (asze, cojeil- SIEKTPOIUTOB, KOHLEHTPALUU

OJIEMEHTA, TCMIICPATYpPhI, paCTBOPUTCIA Ha OJSKCTPaKIHUIO

KOHCTAaHThbI KOHCTAHTBI

BKC. XapakrepucTuka  OCHOBHBIX  3KCTPaKIIMOHHBIX
peareHToB
2. | CopbOmuonnsie |OcoOeHHOCTH cOpOIMU Kak MeToja KOHILEeHTpupoBaHus.|JlaboparopHas
XapakTepucTuka  COpOCHTOB, TpeOOBaHUS K  HHUM. pabora
KOHIIEHTPUPOBAHUSA KOHI_[eHTpI/IpOBaHI/Ie B CTAaTHU4YCCKOM H JAUHAMHUYCCKOM
pexxume. Heopranuueckue copOEHTBI: OKCHUJIBI, TUAPOKCUIBI
MeTai10B. OCOOEHHOCTH MPAKTUYECKOTO UCII0JIb30BAHUS.
Cunrernueckue  HMOHUTHL.  llpuMepsl  MCHOJIB30BaHUS
KOMIIJIEKCOOOpa3yommx COpOEHTOB Ui BBIACICHUS U
KOHIIEHTPUPOBAHUS HEOPTaHUYECKUX U  OPraHMYecKHX
coenquHeHuil. [lonmydyeHue MONIUMEPOB C MOJIEKYISIPHBIMU
orrneyaTkamMu. bymaxkHas xpomarorpadus- BO3MOXKHOCTH ,
MIPUMEHEHHUE.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
3aHATHSI CEMUHAPCKOTO TUIIA — HE TIPEyCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
Ne HanmenoBaHue 1a60paToOpHBIX paboT TEKYIIETO
KOHTPOJISI
1. DKCTpaKIIHOHHO-()OTOMETPUUECKOE OIpeIeIeHEe aHHOHOAKTHBHBIX Oruer o
BemiectB (IIAB) B mouBe nabopaTtopHoi
pabore
2. DKCTPaKIMOHHO-(HOTOMETPUYECKOTO ONpe/ieieH e IuHKa ¢ 1-(2- Ortuer no
MUPHUINIIA30)-2- HahTOIOM nabopaTtopHoi
pabote
3. DKCTpaKLIMOHHO-()OTOMETPUUECKOE OIpeIeIeHEe aHHOHOAKTHBHBIX Oruer o
Bemiects (ITAB) B Boze nabopaTtopHoi
pabore
4. | KoHIEHTpUpOBaHNE MUKPOKOIMYECTB HUKENIS U3 IPUPOIHBIX BOJ Ha Oruer 1o




HMOHHUTE METOJIOM TOHYIIUX YacTHUIl C TMOCIEAYIOMNUM (OTOMETPUYECKUM | JabOpaTOpHOI
OIIpENIEIIEHUEM HUKEIS C JUMETUIIIIIUOKCUMOM pabore
o. KoHueHTpupoBaHre MUKPOKOJIUYECTB KEJNE€3a U3 TPUPOIHBIX BOJ Otuer no
COOCOKJICHHEM C KapOOHATOM KAITBIIUS U TIOCTIEAYIONITIM nabopaTopHOI
KOJIOPUMETPUUYECKHUM OIPEICIICHUEM JKejle3a ¢ CYIb(OCAUTUIIIIIOBOM pabore
KUCJIOTOMN

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBsie paboThl (MpOEKTHI) — HE MIPEAYCMOTPECHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YarIIUXCs M0 JUCHUILIMHE (MOIYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 00CCIICUCHUS TUCITUTUIAHBI

No Bug CPC T10 BBIMIOJHEHUIO CAMOCTOSTEILHON paboThI

1 2 3

1 ([IpopaboTka yuyebHoro |MeTonudyeckue pEKOMEH AN o OpraHu3aIHH
(TeopeTnyeckoro) CaMOCTOSITENIbHOM paboThI cTyneHToB, 2017 .
Marepuana

2 |Belnoanenne MeToauueckue PEKOMEHIalluH 10 OpraHu3aIuu
WHIUBUIYaJIbHBIX CaMOCTOSITEeNbHOI paboThI cTyneHToB, 2017 .
3aJaHui

Y4yeOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEIBbHONM pabOThl O0YyYaloOIIUXCs W3
YHCJIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSAMU 310poBbsi (OB3) mpenocrasnstorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

J5i U1 ¢ HapyIISeHUSIMU 3PEHUS:

— B ieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
JIjig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoO (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bun 3agartus

I/ICHOJIBBYCMBIC HHTCPAKTUBHLIC

Cemectp
(1, JIP ) o0pazoBaTebHbIC TEXHOJIOTUH
9
8 Jlexuus JTUCKYCCHS
JlaGopatopHsble peleHre npoOJIEMHBIX CUTYallUii B COCTaBe
paboThI MaJbIX TPy , 00CYyX/I€HHUE PEe3yIbTaTOB

HUCCIIEIOBAaHUN




JIekuu TpeCTaBISIOT COO0OM CHCTEMAaTHYeCKHe 0030phl OCHOBHBIX 3aKOHOB HAYKH O
OpPraHUYECKUX pearcHTax, MPUMEHSIEMbIX B aHATUTHYECKONW XUMUH.

Ha naGoparopabix paboTax BBIMOJIHSAETCS JTaOOPATOPHBIN MPAKTUKYM IO TeMaM Kypca,
MOJICIIUPYIOTCSI OCHOBHBIE TPOILIECCH U U3YYAIOTCS B XOJ€ IKCIIEPUMEHTA 3aKOHOMEPHOCTH HX
nporekanus. OHU TIPOBOAATCSA B JIAOOPATOPHSX, OCHAIICHHBIX BCEM HEOOXOAUMBIM (TIOCYIOH,
peaKTHBaMU ¥ CIEIHaIbHBIM 00OpyaoBaHuem). JlabGopaTopHble pabOTHl TPEANONIATAIOT
UCIIOJIb30BAaHWE MHOXKECTBA  B3aUMOCBSI3aHHBIX W B3aWMHO-JOTOJHSIONINX  METO/OB,
HAIpaBJICHHBIX HA IIMPOKOE B3aMMOJCHCTBUE CTYACHTOB HE TOJBKO C IMPEMOJaBaTesieM, HO U
JIpyr C APYrOM U HA JOMHUHUPOBAHHWE AKTHBHOCTH CTYJEHTOB B Tpolecce oOydeHus. Yacrtsb
71a00paTOPHBIX pabOT MPOBOAMUTCS B GOpMe 0OCYKIECHHUS MPOOIEMBI , paOOTHI B MaJIbIX TPyIIIaXx.

Jluckyccus CTpOHWTCS Ha OCHOBE JUAIOTHYECKOTO OOIIEHHS YYAaCTHHKOB B TIpOIECCE
OOCYXJIEHUSI W pa3pelIeHUs] TEOPETHYECKMX W MpaKTHYecKux mpoodsem. CrynaeHTam
npeniaraeTcss CpaBHUTh M NPOAHAIM3HPOBATH BAPUAHTHI TMPOBEACHUS OKCIECPUMEHTA,
BBICKa3aTh CBO¢ MHEHHE, 33/1aTh BOIIPOCHI.

Onpoc CcTyIeHTOB MPOBOAWTCS Ha JTaOOPATOPHBIX pabOTax IO WUTOTaM BBITIOJHEHUS
71a00paTOPHOTO MPAKTHKYMA.

JUis M1l ¢ OTpaHWYCHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBBSI TIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIbTAIIMiA C HCITOJIb30BAaHHEM JICKTPOHHOH IOYTHI.

4. OneHOYHBbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTrecTalnu

DoH/1 0O1IeHOYHBIX CPEJCTB /sl NPOBe/IeHUs TEKYlIel aTTecTaluu

Tekymmii KOHTPOJb OCYHIECTBIISIETCS —IPEMOJaBaTelieM, BEIYIIUM JIabopaTOpHBIE
3aHATHS Ha OCHOBE BBINIOJHEHHS CTYJACHTAMH JOMAllHUX 3aJaHuii W J1a00paTOPHOTO
npakTukyma. J[Isi mpoBeleHUs TEKYyIIero KOHTPOJIS MCIOJB3YIOTCA CleAyIomue (opMbl
KOHTPOJIS: OIPOC, 3alIuTa Ja00paTOPHBIX padOT, KOHTPOJIbHBIE PAOOTHI.

OrneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0POBBsI BRIOMPAIOTCS C YIETOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI IIPEIOCTABISIETCS IOTIOTHUTEIEHOE BPeMsI JUIsl TOJITOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3YyIbTaTOB 0OyUEHHs] MHBAINIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPHUBAETCS MCIIOJIb30BaHNE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHMBaHUsI Pe3yIbTAaTOB OO0YYCHHS WHBAIUAOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS W BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T C HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B Ie4aTHoM (opme,

— B (hpopMe 3IEKTPOHHOTO TOKYMEHTA.



IIpumepsl 3a7aHuil 1 32124 B KOHTPOJILHOM padoTe
Tema «@Pu3uyeckue U rHOPHIHbIE METObI AHAJIN32»

1 Kakoii o0beM opraHuveckoil ¢asbl (3KCTpareHTa, COJCPXKAIIETr0 KaIpPUIOBYIO KHCIOTY)
HEOOXOAMMO B3sTh Il Toro. UroGbl He 99% wu3BIeds KoOambT m3 | M° €ro aMMHAYHOrO
pactBopa, cojepxarmiero 1r/a Co?*. Kakosa OyZeT ero KOHIICHTpAIUsl B opraHuveckon Qase?
(D¢o B aTHX yeioBusax pasen 4000.)

2 Haecky o0pasua wmaccoir 2,355t, comepxkamero — NaSO,, pactBopuiu B 100 wmn
JUCTUJUIMPOBAHHOM BOJIbI. AJIMKBOTHYIO YyacTh 10,00 M1 mponycTHIIM Yepe3 CI0il KaTUOHUTA B
H'- ¢popme. Ha Tutpopanue smoara nomwio 10,25 mi 0,1550 M pacTBOpa T'MIPOKCHIA HATPHS.
Paccunraiite mporieHTHOE Co/iepKaHue Cynbdara HaTpus B 00pasiie.

3 OnummmTe BUJIBI B3aUMOJICHCTBUS MEKYy COPOTHBOM U COPOCHTOM?

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeACHUS MPOMEKYTOYHOM aTTeCTAllUN

HToroBsiii KOHTPOJIbL OCYyIIECTBIsAETCS B (hopMe dk3ameHa .OneHKa 3HaHUN 110 AUCLUILIMHE
«CopOuusi ¥ OKCTPAKIMSAB AHATUTUYECKON XUMHUU» Ha JK3aMEHE MpeaIonaracT
mubdepeHIIMPOBaHHBIA  MOAXOA K CTYIEHTY, y4eT ero WHAMBHUAYAIbHBIX CIHOCOOHOCTEH,
CTENEHNW YCBOEHHUS M CHUCTEMaTH3allMM OCHOBHOTO MOHATUMHOTO ammapara, 3HaHWW y4eOHOTo
Kypca, YMEHHS JIeNaTh JJOKa3aTeIbHbBIE BBIBOIBI U 0000meHus. OTiIeHUBaeTCs HE TOJIBKO TITyOnHa
MOHMMAaHUS OCHOBHBIX MpoOsieM Yy4eOHON JUCIHMILTUHBL, HO U YMEHHE UCIOJb30BaTh B OTBETE
IIPAaKTHYECKUIM MaTepHall.

«OmauyHo» — OIEHUBAIOTCS OTBETHI, COJIEP)KAHUE KOTOPHIX OCHOBAaHO Ha TIYOOKOM
BCECTOPOHHEM 3HAHUU IIPEAMETa, OCHOBHOM U JONOJIHUTEIBHOW JIUTEPATYpPbl, H3JI0KEHBI
JIOTUYHO, apTyMEHTUPOBAHO U B MOJHOM 00beMe. OCHOBHBIE TIOHSITHSI, BBIBOJBI U 0000IICHUS
chopmMynupoBaHbl YOEIUTEIBHO M JI0KAa3aTEIbHO.

«Xopouio»— OLIECHUBAIOTCSI OTBETHI, OCHOBAHHBIE HA TBEPJOM 3HAHUU MPEAMETA, OCHOBHOMN
auTeparypbl. M37m0KeHBI OCHOBHBIE KaTErOpUM Y4YeOHOW JUCHUIUIMHBI W OHU  YMEJO
MIPUMEHSIOTCS I PEIICHUS 3a7a4 B TPO(heCCUOHATBHOM eI TeIbHOCTH.

«Yooseremeopumenvrno» — OICHUBAIOTCS OTBETHI, KOTOPhIE 0a3uWpYIOTCS HA 3HAHUU OCHOB
npeaAMeTa, HO MUMEIOTCA 3aTpPyJHEHHUS B €ro M3JI0KEHUHM W CHCTEMaTH3alliH, BBIBOJBI CJIa00
apryMEHTHPOBAHBI.

«Heyoosnemsopumenvrho» — OIICHUBAIOTCS OTBETHI, B KOTOPHIX OOHApPYKEHO HE3HaHUE
OCHOBHBIX TPOOJIEM M KaTeropuil mpeaMera, coliepkKaHHe OCHOBHOT'O Marepuaia HE YCBOECHO,
00001eHMIT U BBIBOJIOB HET.

Bonpocsl k 3a4éTy (MpUMepHBIN NepeYeHb BONPOCOB)

1. OcHOBHBIE METOIBI pa3JElICHUs M KOHIEHTPUPOBAHUSA, MX POJb B XHMHUYECKOM aHAJIM3E,
BbIOOp M omeHka. CoueraHue METOJOB pa3/ieIeHUs M KOHLEHTPUPOBAHMS C METOJaMu
onpezeneHusi; THOpUAHbIE MeTOoAbl. Pa3leneHre CcOomocTaBUMBIX KOJMYECTB 3JEMEHTOB U
OTJIEJICHHE MaJIbIX KOJMYECTB OT OOJIBIIHX.

2. OpHOCTyneHYaTble W MHOTOCTYIIEHYAThle  MpOUECChl  paszaeneHusd.  KOHCTaHTHI
pactipenenenus. Kosdoumnuent pacnpenenenus. Crenenp uzpneueHus. PakTop pasieneHUs.
KoadduiuneHT KOHIIEHTpUPOBAHUSI.

3. Teopermueckue  OCHOBBI ~ METOJOB.  3akoH  pacmpeneneHus.  Knaccudukarus
OKCTPAKLUOHHBIX MponeccoB. CKOPOCTb AKCTpPaKUUU. THUIBI 3KCTPAKLIMOHHBIX CHUCTEM.
VcioBusT 3KCTpAKIMKA HEOPraHWYECKMX M OPraHUYeCKHX COEAUWHEHHH. PeskcTpakums.
[Ipupoaa u xapakTepUCTUKA YKCTPAr€HTOB.



4. Pa3znmeneHre 5JIEMEHTOB METOJAOM JKCTpakiuuh. (OCHOBHBIE OpPraHUYECKHUE PEareHTHI,
UCIIOJIb3YEMBIE ULl pa3felieHUsl 2JEMEHTOB METOAOM d3KcTpakuuu. CeneKkTHBHOE pas3felieHue
AIIEMEHTOB METOJIOM I0A0Opa OpraHWYEeCKHX pacTBopuTeneil, m3menenue pH BoxHo#l (asbl,
MacKHUpOBaHUs U AeMackupoBaHus. [Ipubopsl 1uist SKkcTpakiuy.
5.Copb6umst, Mexanu3mbl copOuuu. CopOeHThl, BUAbL. AKTHBHBIE yriu. VIOHOOMEHHHKH U
xenaTooOpasyrolye COpOeHTh Ha OpraHNYecKOl MaTpuLe. Xenarooopa3yroiue COpOeHTHI.
6. KpemHe3éMbl M XMMHUYECKM MOIuGHUIMpOBaHHbIE KpeMHe3éMmbl. Heopranumueckue
COpOEHTHI.

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISL OCBOEHM Sl JUCUMILIMHBI (MOXYJIs)

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JAJI51 OCBOEHMS TUCHUIINHBI (MOXYJIsT)

5.1.1 OcHoBHas JuTeparTypa:
1. Mocksun JI.H., Pogunkos O.B. Meronb! pa3neneHus 1 KOHIEHTPUPOBAHUS B AaHAJTUTHUECKON
xumun. — U] “Uarennexr”. 2011. — 348 c.
2. AHanuTuyecKkas XUMHMsL: y4eOHUK JUIs CTyIeHTOB BYy30B. T. 2 : Meronbl pa3zieneHus BEIECTB
¥ TuOpuIHbIe MeTOABI aHanu3a / o pex. JI. H. Mocksuna ; — M. : Akagemus, 2008. — 300 c.
3. AHanutuyeckas XuMus : y4eOHHK 7Sl CTYACHTOB BY30B : B 3 T. T. 3 : Xumuueckuii ananus /
nox pexn. JI. H. MockBuna ; — M. : Akagemus, 2010. — 365 c.
4. Jleitkun HO.A. ®uU3NKO-XMMHYECKHE OCHOBBI CHHTE3a MOJUMEPHBIX copOeHTOB. M: buHoM.
JlaGopartopus 3nanuii. — 2011. — 414c.

5.1.2. DJIeKTPOHHBIE U3JAHUS OCHOBHOM JINTEPaTypbI:
1 . Aromosckmit B. JI. Ancopbumss — M. : BUHOM. JlabGoparopust 3nanumii, 2015. — 216 c.
https://www.book.ru/book/923974/view2/1
2. KapnoB 10.A., CaBoctun A.Il. Metoasl npoGootdopa u npodonoarorosku.— M.: BUHOM.
Jlabopatopus 3uanuii. 2003— 243 c. https://www.book.ru/book/923817/view2/1

5.2 JlononaHUTENIbHAS JTUTEpATypa:
1. CoBpeMeHHbIE METOABI aHaMUTH4YecKoW xumuu / M. OtTo ; mep. ¢ HeMm. mox pena. A. B.
[Napmarmra. - 3-e u3a. - M. :Texnocdepa , 2008. - 543 c.
2. Maiictpenko B.H., Kmoes H.A. D3konoro-aHaIUTHYECKUH MOHUTOPUHI CTOMKHX
opranudeckux 3arpssaureneil. — M.: BUHOM. JlaGoparopus 3nanwmii, 2004. — 323 c.

5.2.2. DNEeKTpOHHBIE U3JaHUs JOTIOTHUTENBHOU JTUTEPATYPHI:

1. Hpyros 10.C., Pogun A.A. — IIpoGomoaroTroBka B 3KOJOTHYECKOM aHAJU3E :
NMpakTHYeckoe  pykoBoacTtBo- M. bunom, JlaGoparopuss 3Hanmii, — 2013. -
855c.https://www.book.ru/book/924000/view2/1

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANIMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX /1JI5l OCBOCHHS TUCIHUILTUHBI (MOTY/JIs1)
WWW.Scopus.com, bubmmorpadudeckas u pedeparuBHas 60aza JaHHBIX IS OTCICKUBAHUS
[UTUPYEMOCTH CTaTei, OMyOTUKOBAHHBIX B HAYYHBIX H3TAHUSIX

WWW.SCITUS.COM, crielMain3upoBaHHas MOMCKOBAsk CUCTEMa HaydHOH MH(MOpMAaIUH

7. MeTtoauveckne ykKazaHusi MAJs1 OOyYAalOIIMXCH IO OCBOCHMI) IMCHMILIMHBI
(Mmomyuis)

B ocBoeHun AMCIMIUIMHBI MHBATUIAMU M JUIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOJBINIOE 3HAYCHHE WMEET WHIWBHIyalbHas y4deOHas paboTa (KOHCYIbTalluU) —
JOTIOTHUTEILHOE Pa3bsiICHEHHE yueOHOro MaTepuana.


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/

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YJalomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMU 310POBBSI.

MeToan4yeckne peKOMEHIAIUN CTYIeHTAM 110 OPTraHu3alMu U3yYeHUs U CIUIINHbI
«CopOuusa u IKCTPpAKIUs B AHAJIUTUYECKON XUMUN»
YcnemHoe OCBOCHHE JUCHMIUIMHBI MPEANOjaraeT akKTUBHOE, TBOPYECKOE YYacTHe
CTYyJICHTA IyTEM TUTAHOMEPHOM, TTOBCETHEBHOM pabOTHI.
PaboTa ¢ KOHCIIEKTOM JIEKIH I

[IpocMOTpUTE KOHCIEKT cpa3y MOCIE 3aHATUNA, OTMETHTE MATEpHal KOHCIEKTA JICKLIHM,
KOTOPBI BBI3bIBACT 3aTpyJHEHUs i1 NoHMMaHus. llomblTaliTech HaWTH OTBETHl Ha
3aTPYIHUTENBHBIE BOIPOCHI, UCIOJIb3Ys PEKOMEHAYEMYIO JIUTEparypy. Eciu caMOoCTOATENbHO
HE yAalioch pa3o0parbcsi B MaTepuaie, chopMyIupyHTe BOIIPOCH U OOPAaTUTECH 32 TOMOUIBIO K
MIPENO/IaBaTeli0 Ha KOHCYIbTAIIMU WUJIH OJTMKANTIICH JISKITUH.

PerJ'IHpHO OTBOAUTEC BpEM:s JIsI ITIOBTOPCHUA HpOﬁI{GHHOFO MaTtcpHraia, IMpoBEpAsa CBOU
3HAaHUA, YMCHHA U HABBIKW 11O KOHTPOJIbHBIM BOIIPOCaM.

BoInoJiHeHHE J1a00PaTOPHBIX PadoT

Ha 3ansatum monyumre y mperonaBaTelnsi rpaduK BBITOJHEHHS JIAOOPAaTOPHBIX PadoOT.
Ilepen mnocemieHneM a0oOpaTOpUM H3YYUTE TEOPUIO BOMIPOCA, MHPEANOIaraeMoro K
UCCIIEIOBAaHUIO, O3HAKOMBTECh C PYKOBOJCTBOM II0 COOTBETCTBYIOLIEH paboTe M NMOArOTOBHTE
IPOTOKOJI IPOBEIEHUS paboThI, B KOTOPBIH 3aHECUTE:

— Ha3BaHHE padoThI;

— 3aroTOBKH TaOJMII ISl 3alI0JHEHMSI SKCIIEpUMEHTAIbHBIMU TAaHHBIMU HAOJI0IEHU;

— YypaBHEHMS XMMHUYECKUX peakIuil npeBpalieHuid, KOTOpble OYAYT OCYILECTBIIEHBI IIPH
BBITIOJTHEHUH DKCIIEPUMEHTA;

— pacueTHble (HOPMYIIBI.

OdopmieHre 0TYETOB JI0JKHO MPOBOIUTHCS MOCIE OKOHYAaHUS pabOThI B 1a0OpaTOPUH.

JIns MONTOTOBKM K 3allMTE OTYEeTa CIEeNyeT NMPOaHAIM3HPOBATh IKCIEPHUMEHTAIbHBIC
PE3YIbTAThI, COTOCTABUTDh UX C U3BECCTHBIMU TCOPECTUUCCKHMHU ITOJIOKCHHUAMHA W CIIPAaBOYHBIMU
JTAHHBIMH, OOOOIIMTH PE3YNbTaThl MCCICAOBAHHN B BHJE BBIBOJOB NO paboTe, MOATOTOBUTH
OTBCTBI Ha BOIIPOCKHI, MIPUBOJHUMBIC B MCTOANYCCKUX YKA3aHHAX K BBIITOJHCHHIO J'Ia60paTOpHI)IX
pador.

Opranusanusi caMoOCTOATEJIbHON PadoOThI

CamocrosarenbHass paboTa CTYAEHTOB CBsi3aHa C IJIAHWPOBAHUEM HKCIEPUMEHTA,
IPOBEIEHUEM MAaTEMaTHYECKUX PacueToB M OOpabOTKU IMOJYYEHHBIX JAaHHBIX, MPOPaOOTKON U
MOBTOPEHHEM JIEKIIMOHHOTO MaTepuaia U MaTepuana y4eOHHUKOB, U3yYEHHUEM CaMOCTOSITENIBHO
HEKOTOPBIX pa3JieloB Kypca, HOJATOTOBKOM K KOHTPOJIBHBIM paboTaMm.

HCpC‘ICHB BOIIPOCOB JIA CaMOCTOSTEIbHOM pa6OTLI CTYACHTOB

[TepeueHb TEOPETHUECKUX BOMPOCOB U MHBIX

HaumenoBanue pas3aciioB, TEM < o
3aJaHHUH 110 CaMOCTOATCIbHOU pa60Te CTYACHTOB

OcCHOBHBbIE MIOHATHUS METOJIOB
paszieneHus u Hasosute OCHOBHBIE CIOCOOBI YCTpaHEHMUsI




KOHICHTPHUPOBAHUAA. MCHIAIOMICTO BJIUSAHUA KOMIIOHCHTOB IIpW aHAJIN3C

OKCTpakLus KaK METO CJIO’KHBIX TI0 COCTaBY OObEKTOB.
pasneneHus u Yro  Ttakoe OTHOCUTENIbHOE U abCOJIIOTHOE
KOHILICHTPUPOBAHUS. KOHLIEHTpHUpoBaHue?

Kakoii mapaMeTp KOIMYECTBEHHO  XapaKTepH3yeT
BO3MOXKHOCTb pa3/ielIeHus ABYX U 00jiee KOMIIOHEHTOB?
Kakoit  mapamerp  ucmonb3yeTcs Uil OIICHKH
3¢ EKTUBHOCTH KOHIICHTPUPOBAHUSA?

DKCTpakius Kak MeToJ pazaenenus | Jlaifte onpeaenenue cieayonx MOHITUN: SKCTPAKIK,
¥ KOHLEHTPUPOBAHHS. 9KCTPAreHT, pa30aBUTEIb, SKCTPAKT.

JlaiiTe  ompenereHWe  MOHATHIO  KOI((UIMEHT
pasneneHusa. YKaXHUTe YCIOBUS paslieleHHus JBYX
BemiecTB A u B, ecniit 00bembl a3 paBHBIL

Jlaiite ompenencHue MOHITHIO CTENEHb H3BJICYCHHUS.
Kakum o0pazom cremeHb W3BICUEHHsS CBSi3aHA C
K02 puImeHTOM pacrpeacieHus?

Ha3oBuTe OCHOBHBIE THIIBI  JKCTPATUPYIOIIUXCS

BEIIECTB.
Kax 3aBUCHUT SKCTPAKIUs KOMIIJIEKCHBIX
METaJUTOKUCIIOT OT 3apsija U pa3Mepa aHuoHa?
Kax 3aBUCHUT SKCTPAKIUS KOMIIJIEKCHBIX
METAJJIOKUCIIOT OT COJbBAaTUPYIOIICH CIOCOOHOCTH
JKCTpareHTa.
HoHHTA?

CopO1noHHbIE METOBI 3aBUCHT M CEJIEKTHUBHOCTh HMOHOOOMEHHHKA OT €ro

KOHILICHTPUPOBAHUS E€MKOCTH?

Kak u3meHsiercss cnocoOHOCTh K KaTHOHHOMY OOMEHY
IIpH NIEPEXOJE OT

OJIHOTO  d3JEMEHTa K  JpyroMy B  Ipynmnax
[Tepuoanueckoii cuctemsi?

Kak m3MeHsiercs cmocoOHOCTh K KaTHOHHOMY OOMEHY
IIpU Tepexofie OT OJHOr0 3JIEMEHTa K JpyroMmy B
rpynnax Ilepuoanueckoit cucreMsr?

Kakas cragus mporecca MOHHOTO OOMEHa SIBISIETCS
mumutupytomeid npu Huskux (<0.01 M) u BBICOKHX
(>0.01 M) konmeHTpanusx copotTuna?

®uznyeckue U ruOpuAHbIE METOABI | B yem cyImHOCTh pacnpenenurenbHol XpomMarorpaduu
aHaJm3a Ha Oymare? Jlats onpeneneuue Rf.

Kak o6HapyxnBalT U UACHTUDULIUPYIOT KOMIIOHEHTHI

Ha OyMa)XHBIX U TOHKOCJIOWHBIX XpoMaTorpaMmMax?

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYLIECTBJICHUHU
00pa30BaTeJbHOI0 NMPOoLEcca Mo AUCHUILIHHE (MOIYJIIO0).

8.1 IlepeyeHb HEOOXOAMMOI0 POTPAMMHOI0 00ecIeYeHus!
Jl1s MOCTpoeHus: TpaUKOB U BBIOJHEHUS HEOOXOJUMBIX PACYETOB JUIsl 1a00OpaTOPHBIX
pabot HeoOxonuma nporpamma MSExcel.



8.2 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnexkrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajbHo-TeXHHYecKasi 0a3a, HeoOXoauMasi sl  OCYIeCTBJIEHUsI

00pa30BaTEIbHOTONPOIECCA MO TUCHUILIHHE (MOTYJII0)

Bun pabor

MaTtepualbHO-TEXHUYECKOE 00eCTIeYeHIE TUCIUILTAHBI
(MOmyJIs1) M OCHAIIEHHOCTh

JIleKnIMOHHBIE 3aHATHS

JlekuroHHas ayiuTopus

JlabopaTopHblie
3aHATHS

Jlaboparopus, paccuntanHas Ha 10-12 denoBek U oCHaIIEHHAs
a00OpaTOpPHOW  XUMHUYECKOHW  IOCYJI0H, pPEaKTUBAMH H
aQHAJTUTUYECKUM 000pyI0BaHUEM: BCTPSIXUBATEIh
1a00paTOPHBIH, AMEKTPOIUIMTKH, BeChl aHanuTmueckue BJIP
200, Becel Texuuyeckue BJIKT-500, mkad cCymuabHBIN,
marHutHas ~ Memanka Leki, wonomep  «Dkcmept-001»,
dorokomopumerpsl KOK, Leki .

CamocrosTenbpHas
paboTta

CamocrosiTtennbHasi paboTa CTYACHTOB OCYIIECTBISCTCS B
yuTaNbHBIX 3anax Ombimorekn KyOI'Y, 3ame pedepaTuBHBIX
KypHaJIOB, BbluucauTenbHOM I1eHTpe KyOI'Y, Wurepner-
HEHTpE, a TaKXKe APYTruX ayAuTopusx (akyabTeTa XUMUH U
BBICOKMX TE€XHOJIOTHI C BO3MOYKHOCTHIO MOJKIIIOYEHUS K CETU
«lHTepHeT» M o0OecleyeHueM JI0CTyla B  3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaATEIbHYIO CPETY OpraHU3aIHH.



http://www.elibrary.ru)/

