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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Hear ocBoenusi aucuumauubl. b1.B.JIB.03.02 «CopOius u dKCTpakius B
aHautuyecko xumum» B coorBercTBUE ¢ OOIl Hampasnenus 04.03.01 Xumus -
dbopMupoBaHue y OyAylIIUX CIEUUATUCTOB CHUCTEMHOTO MPEACTABICHUS O TEOPETUUYECKHX,
MPAKTUYECKUX TOJIXO0JaX K PEIICHUI0 3a/ad KOHILIEHTPUPOBAHUS, pA3JEJCHUS CIOXKHBIX
MHOTOKOMIIOHEHTHBIX CMECEH, MPUMEHSEMBIX ISl 00eCTeUeHUs HAJIeKHOCTH U MPABUIHHOCTH
oOHapyXeHHs W HACHTU(UKALNUM BEIIECTB, HALIEAINUX IIMPOKOE  MPUMEHEHHE, Kak B
MPOMBIIIJICHHOCTH, TaK U B HAyYHO-HCCIEI0BAaTENIbCKUX J1a00paToOpusiX.

1.2 3agaun AUCHUILINHBI.
1. ChopmupoBaTh y OyIymIUX CIEUUATNCTOB MPEICTABICHUA 00 YCIOBUSX ITOCTAaHOBKHU
9KCIIEPUMEHTA B paMKaX pPEIICHUs MPaKTUUYECKHX 3a7]a4 XMMHUECKOTo aHallnu3a;
2. Pa3Butme y OyaymMx CHEHHATUCTOB MPAKTUYECKUX HABBIKOB IOCTPOCHHS CXEM
uACHTHU(HUKAIINY, pa3/IeICHUss U KOHIIEHTPUPOBAHMS AHAIUTOB B 3aBUCHUMOCTH OT MPHUPOIBI
00pa3Ios.

1.3 MecTo qucuumInHbl (MO1YJisl) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl.
JuctmuimHa «CopOuus W SKCTpaKIus B aHAIUTHYECKOM XHMHW» OTHOCHUTCS K
BapuatuBHOWuactu bioka 1 "Auctuminael (Moayaun)" yaeOHOTO T1aHa.

1.4 IlepedyeHb MJaHMpyeMbIX pe3yJbTAaTOB O0y4YeHHsS] MO JMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH Pe3yJIbTaTAMM 0CBOCHHS 00pa30BaTeIbHOI MPOrPaMMBbI.

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

KO,I[ W HAMMCHOBAHUC MHUKATOpa PGSYHLTaTH O6y‘leHI/I${ 10 AUCLHHUIIIINHE

JOCTHIXXCHHA KOMIICTCHIIMHN

[IK-1. CnocoOeH oCylIecTBISATh CTaHAAPTHBIE OINEpallMd IO MIPENIaraéMbIM METOIMKaM,
HaIIPaBJICHHBIEC HA NIOJyYEHUE U UCCIIEI0BAaHUE PA3INYHBIX COEIMHEHNN U MaTEpUaIOB

NIIK-1.1. OcymecTBiuser cTaHIapTHbIE | 3HA€T  OCHOBHBIE  NPUHLMIBI U o0nactu
orepanun 1o npe/ularaeMbiM | HCIIONIL30BAaHMUsL ~ METOJIOB  pas3lelNeHus U
METOJIUKAM, HaIpaBJIECHHBIE Ha | KOHIOCHTPUPOBAHUA BCIICCTB. a TAKXKC IIpaBUJIa
IOJIydYeHNUE U UCCICA0BAHIE XUMIUECKUX | TEXHHKH OC30IMaCHOCTH 6a30BbIC U CICHHATbHBIC

COGI[I/IHCHI/Iﬁ pa3J’IH‘IHOﬁ OPUPOIBI U OKCIICPUMCHTAJIBHBIC MCTOABI pasaciCHusa u

MaT€puralioB HaA X OCHOBEC KOHLCHTPUPOBaHH

yMmeeT  coOmoJaTh ~ YCJIOBUS — IPOBEACHUs
OKCIIEPUMEHTA, BECTH HAOMIOACHUS 3a XOIO0M
IMPOBCACHUA OKCIICPUMCHTA, AHAJIM3UPOBATH
MOJTyYeHHbIE Pe3yJabTaThl 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

JOCTHIXKCHUSA KOMIICTCHIIUN

Pe3ynbTarsl 00yueHus Mo AUCUUILTUHE

IIK — 5 CnocobeH mNpUMEHSITh OCHOBHBIC 3aKOHBI

N 3aKOHOMCPHOCTH pPa3BUTUA

AQHAIIMTUYECKOM XUMHUH IIPU aHAJIU3€ MTOJIYYCHHBIX PE3YJITATOB

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

3aKOHOB M 3aKOHOMEPHOCTEH pa3BUTHS | KOHUCHTPUPOBAHUS

AHAJIMTUYECKON XMMUU

paszeneHus,
KOJIMYECTBEHHBIC XapPaKTEPUCTUKU

OKCIICPUMCHTA,
IIOBCACHUS PCAJIBHBIX CHCTCM.

YMETH 00OCHOBEIBATh
BO3MOXXHOCTH

IpeuMyIlecTBa

MeToa

Pas3aciICHUA
KOHLOCHTPUPOBAHUA KaK Ha J3TallC IJIaHHPOBAHUA
TaKk MW IIPpU IMIPOTHO3UPOBAHUU

TEOPETUYECKUMU U MPAKTUYECKUMHU 3HAHUAMU 110
peanu3alyuy pa3IMYHbIX METOIOB PA3LCIICHUS U
KOHILICHTPUPOBAHUS

2. CTpyKTYpa M cojiep:KaHHe JMCIHUIIIHHBI.

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

pacupeaciiCHUC 110 BUjaM pa60T npeacTaBjJCHO B Ta6J'II/II_Ie

( 108 wd4acos),

(ona cmyoenmog OPO).
Bun yuebHo# paboTh Bcero CemecTtpsl
4acoB (uacer)
8

KonrakTHasi paboTa, B TOM 4HcJIe: 72,2 12,2

AyauTopHbIe 3aHATHS (BCEro): 70 70

3aHATHSA JIEKIIUOHHOTO TUIA 20 20 - -

JlaGopaTopHble 3aHATHS 50 50 - -

3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,

NPAKTUYCCKHUE 3aHSATHS) ) i ) )

HMNHasi KOHTaKTHas padora: 2,2 2,2

KonTpons camocrositensHoi pabotsl (KCP) 2 2

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

CamocTosiTeibHasi paboTa, B TOM 4YHcJIe: 358 | 358

Kypcosas paboma - - - -

Ilpopabomxka yuebnoco (meopemuueckoeo) mamepuana 18 18 - -

Buvinonanenue unousuoyanvrulx 3a0anuii (n0020mosKa 14 14 i i

coobweHull, npezenmayuii)

Pegepam - - -

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

OO01mas TPy10eMKOCTh \ 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 AUCIUILTAHBL.
Paznenbl quctuIuiiHbl, U3y4aemsbie B 8 cemectpe (ounas ghopma)

Bueaynu
AynutopHas
HanmeHnoBanue pasnenos TOpHas
paborta
paborta
J | 113 JIP CPC
1 2 4 5 6 7
1 OCHOBHBIE MIOHATUSI METOJIOB pa3JeJICHUs U 2 - 6 18
" |KOHIEHTPHPOBAHUS
o |DKCTpaKuus KaK METOJ| Pa3/IeNCHUs U KOHIEHTPUPOBaHus| 8 - 32
3. |CopOunoHHbIE METO/BI KOHLEHTPUPOBAHHUS 6 - 6 10
4 dusnueckue U ruOpUHbIE METObI Pa3IeIICHUS 4 - 6 7,8
Hmozo no oucyuniune: 20 - 50 35,8

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatusa, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xaHue pa3ieioB JMCHUILIAHDBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

MCTO/ Pa3aCIICHUA
n
KOHLICHTPUPOBAHUA.

KonnuecTBeHHbIE XapaKTEPUCTUKU MPOIIECCOB pa3/IeIeHUs U
KOHIIEHTPUPOBAHUS: KOAPPHUIMEHT paclpeesieHus], CTETEeHb
W3BJICUYCHHS, KOA(pPUITUEHT KOHLICHTPUPOBAHUS u
Kod(hpuImeHT pa3aeneHus.

OcHOBHEBIC OIPCACIICHUS: DKCTPAKIUA, SKCTPArCHT, 9KCTPAKT,
PEIKCTPAKIIUA, OcHOBHEBIC
3aKOHbBI MW KOJIMYCCTBCHHBIC XAPAKTCPUCTHUKU ISKCTPAKIIUH.

PacueT konuuecTBa 3KCTpaKL[I/II71, HeO6XOIlI/IMBIX JJIsA TIOJTHOT'O

PEIKCTPAreHT,  PEIKCTPAKT.

W3BJICUCHUS] KOMIIOHEHTA B opraHudeckyro ¢asy. Koncranra

®opma
HaumenoBanue P
No Coneprxanue paszaena TEKYILEro
paszznena
KOHTPOJIS
1 2 3 4
1. |OcHoBHbIe OHsATHA |OOIIass ~ XapakTepucThKa  METoNOoB  paszjaeneHus | KoHTponpHas
METOJIOB KOHIleHTpupoBaHus. (OCHOBHBIE TIOHSTHS: pasleneHue,  padora,
pasmeneHus u |KOHLCHTPHPOBaHHE (OTHOCUTENBHOC M abcomoTHOE),|JITabopaTropHas
KOHIEHTpHpoBaHys. BPUIeIeHne.  Kiaccngukanus — MeTosioB  pasjenenus u|  pabora
Skerpakis kak  |KOHUCHTPHPOBAHUA MO HHCITY KOHTAKTHPYHOLMX ¢daz, 1o
arperaTHOMy COCTOSTHUIO KOHTaKTHUPYIOIIHUX das.




DKCTpakUuU. THIIBI  DKCTPArupyrOLIUXCs  COCAUHEHUU

I0.A.
da3zsl,
pacnpesieNieHusT M KOHCTaHTBHI

(xmaccudukamus 1O 3onotoBy).  Bnusaue

KHCJIOTHOCTHU BO[[HOI71 KOHIOCHTpalMKu pcarcHTa,

KOHCTaHTBI JUCCOLIMAITIU
peareHTa, YCTOHYHBOCTHU
pacrpezieieHusT KOMILUIEKCa, KOHKYPUPYIOUIMX peakluil B
BoAHON  (ase, 3JEKTPOJIUTOB,
AIIEMEHTa, TEMIIepaTyphl,
BKC.

peareHToB

KOHCTAaHThbI u KOHCTAaHTbI

coJent- KOHLEHTPaLUN
pacTBOPUTENL Ha SKCTPAKIIHIO
XapakTepucTuka

OCHOBHBIX OKCTPAKIIMOHHBIX

CopOunonnbie
METOAbI
KOHIICHTPUPOBAHUS

Oco0OeHHOCTH COpPOLIMM Kak MeToJa KOHIICHTPHUPOBAHUS.
XapakTepucTuka  COpOCHTOB,  TpeOOBaHUS K
KoHIleHTpUpOBaHHE B CTAaTHYECKOM M JMHAMHYCCKOM
pexume. Heopranudeckne copOSHTBI: OKCHIIbI, THAPOKCHIBI
MeTauioB. OcOOEHHOCTH MPAKTUYECKOTO UCIIOJIb30BaHUSI.

HHM.

Cunrerndeckue  WMOHUTHL.  [IpuMepsl  HCHOJB30BaHUS
KOMIUIEKCOOOPa3yIoMX COpPOSHTOB IS BBIACICHHUS U
KOHLIEHTPUPOBAHUS  HEOPraHUYECKUX
coequHeHui. [lonydyeHue MOIMMEpPOB C MOJIEKYISAPHBIMU

OTIICYATKaMH. EYMa)KHaﬂ XpoMaror pa(i)I/ISI- BO3MO>XHOCTH ,

nu OpPraHn4YCCKuXx

IMPUMCHCHHC.

JlaGopaTtopHas
pabora

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
3aHATUS CEMUHAPCKOTO TUIA — HE TPEYyCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.

HanmenoBaHue 1a60paToOpHBIX paboT

dopma
TEKYIIEro
KOHTPOJIA

DKCTPAKIIUOHHO-(POTOMETPUIECKOE OIPECIICHNEe aHMOHOAKTUBHBIX

BemiectB (IIAB) B mouse

Oruer no
n1abopaTopHOii
pabote

DKCTPAKIIMOHHO-(POTOMETPUYECKOTO OIpe/Ie/icH e IuHKa ¢ 1-(2-
NUPUINIIA30)-2- HadToIOM

Otuer o
"1abopaTopHOit
pabote

DKCTPaKIIHOHHO-()OTOMETPHUECKOE OTPEICIICHIHEe aHNOHOAKTHBHBIX
BemiectB (IIAB) B Boze

Otuer no
"1abopaTopHOit
pabore

KOHL[CHTpI/IpOBaHI/Ie MHUKPOKOJIHUYCCTB HHUKCIIA W3 HNPUPOJHBIX BOJ Ha

Ortyer 110




HMOHHUTE METOJIOM TOHYUIUX YaCTUIl C TMOCIEAYIOMNUM (HOTOMETPUYECKUM | JabOpaTOpHOI
OIIpENIEIIECHUEM HUKEIS C JUMETHUIIIIIUOKCUMOM pabore
o. KoHueHTpupoBaHre MUKPOKOJIUYECTB KEJNE€3a U3 IPUPOJIHBIX BOJ Otuer no
COOCOKJICHHEM C KapOOHATOM KAIIBIIUS U TIOCTEAYIOTIM nabopaTopHOI
KOJIOPUMETPUUYECKHUM OIPEICIICHUEM Kejle3a ¢ CYJIb(OCAUTUIIHIOBOM pabore
KUCJIOTOMN

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBsie paboThl (MpOEKTHI) — HE MIPEAYCMOTPECHBI

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeHH sl AJs1 CAMOCTOATEIbLHON PadoThI
00y4yarIIUXCs M0 JUCHUILIMHE (MOYJII0)

[Tepeuensb yueOHO-METONIECKOTO 00ECTICUCHUS TUCITUTUINHBI

Ne Bun CPC T10 BBITMIOJTHEHUIO CAMOCTOSITEIFHON paboThI

1 2 3

1 ([IpopaboTka yuebHoro |MeTonudyeckue pPEKOMEH AN 1o OpraHu3aIH
(TeopeTnyeckoro) CaMOCTOSITENIbHOM paboThl cTyneHToB, 2017 .
Marepuana

2 |Belnoanenne MeToauueckue PEKOMEHIaluH 1o OpraHu3aIuu
WHIUBUIYaJIbHBIX CaMOCTOSITeNbHOI paboThI cTyneHToB, 2017 .
3aJaHui

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs W3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMU 310poBbs (OB3) mpenocrasnsorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bun 3ansaTus

HCHOJ’IB?»yeMHe HHTCPAKTUBHBIC

Cemectp
(1, JIP ) o0pa3oBarebHbIE TEXHOIOTUH
2
8 Jlexuus JTUCKYCCHS
JlaGopatopHsbie peleHre npoOJIEMHBIX CUTYallUii B COCTaBe
paboThI MaJlbIX TPy , 00CYX/I€HHE PEe3yIbTaTOB

HUCCIIEIOBAaHUN




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

Ha naGoparopHbix paboTax BBIMOJIHSAETCS JTaOOPATOPHBIN MPAKTUKYM IO TeMaM Kypca,
MOJICIIUPYIOTCSI OCHOBHBIE MPOILIECCHl U U3YYAIOTCS B XOJE IKCIIEPUMEHTA 3aKOHOMEPHOCTH HMX
nporekanus. OHH TPOBOJAATCSA B JIaOOPATOPHAX, OCHAIICHHBIX BCEM HEOOXOAUMBIM (TIOCYIOH,
peaKTHBaMU ¥ CIEIHAIbHBIM OOOpyaoBaHueM). JlabGopaTopHble pabOTHl MPEANONIATaIOT
UCIIOJIb30BAaHWE MHOXKECTBA  B3aUMOCBSI3aHHBIX W B3aWMHO-JOTOJHSIONINX  METO/OB,
HAIpaBJICHHBIX HA IIMPOKOE B3aMMOJCHCTBHE CTYACHTOB HE TOJBKO C IPEMOojaBaTelieM, HO U
JIpyr C APYrOM W HAa JOMUHUPOBAHHWE AKTHBHOCTH CTYJIEHTOB B Tporecce oOydeHus. Yactb
71a00paTOPHBIX pabOT MPOBOAMUTCS B hOpME 0OCYKICHHUS MPOOJIEMBI , paOOTHI B MaJIbIX TPyIIaX.

JlMCKyccHs CTPOMTCS Ha OCHOBE JHAIOTHYECKOrO OOIIEHHS YYaCTHHKOB B TpOIEcce
OOCYXJICHUSI W pa3peliCHUsT TEOPETHMYECKMX W MpakTHueckux mpodiieM. CryaeHTam
npeiaraeTcss CpaBHUTh M NPOAHAIM3UPOBATH BAPUAHTBHI TPOBEACHUS OKCIECPHMEHTA,
BBICKa3aTh CBO¢ MHEHHE, 33/1aTh BOIIPOCHI.

Onpoc CcTyneHTOB MPOBOAUTCS Ha JTaOOPATOPHBIX PAa0OTax IO WUTOTaM BBITIOJHEHUS
71a00paTOPHOTO MPAKTHKYMA.

JUiss M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMH 370POBbSI MPEIYCMOTPEHA OPTaHU3AIIHSI
KOHCYJIbTAIIMiA C UCIIOJIb30BAaHHEM DJICKTPOHHOH IOYTHI.

4. OneHOYHBbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTrecTalnu

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

Tekymmii KOHTpPOJb OCYHIECTBISIETCS IPENoJaBaTelieM, BEIyIIUM JIabopaTOpHBIE
3aHATHS Ha OCHOBE BBINIOJHEHHS CTYJACHTAMH JOMallHUX 3aJaHuii U J1a0OpaTOPHOro
npaktukyma. Jisi mpoBeleHWs TEKyIIEro KOHTPOJS HCIOJB3YIOTCSA Clieayromue (GopMbl
KOHTPOJISI: OIIPOC, 3aIIHUTa JJA0OPATOPHBIX PAOOT, KOHTPOJIBHBIE PAOOTHI.

O1eHOYHBIC CpEJICTBA Ui MHBAJIMJIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBBSI BRIOMPAIOTCS C YI€TOM UX WHAMBHIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— NpU HEOoOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI MIPEIOCTABISIETCS IOTIOTHUTEIBHOE BPEMsI TSI TOJITOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB 00OyUEHHs] HHBAJINIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS pPE3YJIbTATOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHHBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMUYCHHUSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIi1st TTT ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B Ie4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.



IIpumepsl 3a7aHuil 1 32124 B KOHTPOJILHOM padoTe
Tema «@Pu3uveckue U rHOPHIHbIE METOAbI AHAJIM32»

1 Kakoii o0beM opraHuveckoil ¢asbl (3KCTpareHTa, COJCPXKAIMIETO KAIPUIOBYIO KHCIOTY)
HEOOXOIMMO B3aTh s Toro. UToOsl He 99% wu3BIeus KOOANBT M3 1 M® €ro aMMHMAadyHOTO
pacTBopa, comepxamiero 1r/m Co?". KakoBa OymeT ero KOHLEHTpAIUs B OpraHUuecKoil (aze?

(Dco B aTHX ycioBusx pasen 4000.)

2 Haecky o0pasua wmaccoir 2,355t, comepxkamero — NaSOs, pactBopuiu B 100 wmn
JUCTUJUIMPOBAHHOM BOJIbI. AJIMKBOTHYIO YacTh 10,00 M1 mponycTHiIM yepe3 CI0il KaTUOHHUTA B
H*- popme. Ha turposanue smoara mouwio 10,25 mu 0,1550 M pactBopa THAPOKCHIA HATPUS.
Paccunraiite mporieHTHOE Co/iepKaHue Cynbdara HaTpus B 00pasiie.

3 OnummmTe BUJIBI B3aUMOJICHCTBUS MEKy COPOTUBOM U COpOCHTOM?

4.2 ®oH OLIEHOYHBIX CPEICTB sl MPOBEACHHUS NIPOMEKYTOUHON aTTeCTAlUN

HToroBsiii KOHTPOJIbL OCYIIECTBISAETCS B (hopMe dk3ameHa .OneHKa 3HaHUN 110 AUCLUILIMHE
«CopOuusi ¥ OKCTPAKIMSAB AHATUTUYECKON XUMHUN» Ha 9K3aMEHE MpearonaracT
mubdepeHIIMPOBaHHBIA  MOAXOA K CTYIEHTY, y4eT ero WHAMBHUAYaIbHBIX CIHOCOOHOCTEH,
CTCTICHH YCBOCHHS M CHCTEMAaTH3allid OCHOBHOTO TOHSTHWHOTO amrmapara, 3HaHUH y4eOHOTO
Kypca, YMEHHS JIeNaTh JOKa3aTeIbHbBIE BBIBOIBI U 00001meHus. OTiIeHUBaeTCs HE TOJIBKO TIIyOnHa
MOHMMAaHUS OCHOBHBIX MpoOsieM Yy4eOHON JUCIHMILTUHBL, HO U YMEHHE UCIOJB30BaTh B OTBETE
IIPAaKTHYECKUI MaTepHall.

«OmauyHo» — OIICHUBAIOTCS OTBETHI, COJIEP)KAHHE KOTOPHIX OCHOBAaHO Ha TIYOOKOM
BCECTOPOHHEM 3HAHUU IMIPEAMETa, OCHOBHOM U JOMOJIHUTEIBHOW JIUTEPATYpPbl, H3JI0KEHBI
JIOTUYHO, apTyMEHTUPOBAHO U B MOJHOM 00beMe. OCHOBHBIE TIOHSITHSI, BBIBOABI U 0000IICHUS
chopmynupoBaHbl YOSAUTEIBHO M JI0KAa3aTEIbHO.

«Xopouwio»— OUECHUBAIOTCS OTBETHI, OCHOBAHHBIC HA TBEPJIOM 3HAHHUM MPEAMETa, OCHOBHOM
auTepaTypel. V3JI0KEHBI OCHOBHBIE KAaTErOpUH yYeOHOW JUCIHUIUIMHBI W OHH  yMEJIo
MIPUMEHSIOTCS I PEIICHUS 3a7a4 B TPO()eCCUOHATBHOM TSI TEIbHOCTH.

«Yooseremeopumenvrno» — OIECHUBAIOTCS OTBETHI, KOTOPbIE 0a3uWpyIOTCS HAa 3HAHUU OCHOB
npeaAMeTa, HO MUMEIOTCA 3aTPyJHEHUS B €r0 M3JI0KEHUHM W CHUCTEMaTH3alliH, BBIBOJBI CJIa0o
apryMEHTHPOBAHBI.

«Heyoosnremseopumenvrho» — OIICHUBAIOTCS OTBETHI, B KOTOPHIX OOHApPYKEHO HE3HaHUeE
OCHOBHBIX TPOOJIEM M KaTeropHuil MpeaMera, colepKaHHe OCHOBHOTO Marepuaia HE YCBOEHO,
000011eHMIT U BBIBOJIOB HET.

Bonpocsl k 32a4éTy (MpUMepHBIN NepeYeHb BONPOCOB)

1. OcHOBHBIE METOABI pa3/eleHUuss U KOHLIEHTPUPOBAHMUS, MX pOJIb B XMUMHUYECKOM aHAJIU3E,
BeIOOp © oreHka. CoderaHwe METOAOB pa3lielieHUus] M KOHIICHTPUPOBAHUA C METOJaMU
ompeneseHus; TUOpPHUAHBIE MeTOAbl. Pa3zjenieHne COMOCTaBUMBIX KOJIMYECTB DJIEMEHTOB U
OTJICJICHHE MaJIbIX KOJWYECTB OT OOJIbIIHX.

2. OpHOCTyneHYaTble W MHOTOCTYIEHYAaThle  MpoUEecchl  pazaeneHusd.  KOHCTaHTHI
pacnpenenenusi. Koapdunuent pacnpenenenus. CreneHb uzpinedeHus. DakTop pa3aelieHus.
KoadduuneHT KOHIIEHTpUPOBAHUSI.

3. Teopermueckue  OCHOBBI ~ METOJOB.  3akoH  pacmpeneneHus.  Knaccudukarus
AKCTPAKIIMOHHBIX MporeccoB. CKOPOCTb OKCTPAKIUU. THUIMBI SKCTPAKUHUOHHBIX CHCTEM.
VcioBusT 3KCTpAaKUWA HEOPraHWYECKMX M OPraHUYeCcKHX COEAWHEHHH. PeskcTpakums.
[Ipupona n xapakTepUCTHKA SKCTPAreHTOB.



4. PaznmeneHre 5JI€MEHTOB METOJAOM JKCTpakiuuh. (OCHOBHBIE OpPraHUYECKHWE PEareHTHI,
UCIIOJIb3YEMBIE ISl Pa3ZelIeHUsl JIEMEHTOB METOAOM 3KCTpakuuu. CeNeKTHBHOE pa3felieHue
AIIEMEHTOB METOJIOM IoA0Opa OpraHWYEeCKHX pacTBopuTeneil, usmenenue pH BoaHo#l (asbl,
MacKHUpOBaHUs U AeMackupoBaHus. [Ipubopsl 1uist SKkcTpakiuy.
5.Copb6umst, Mexanu3mbl copOuuu. CopOeHThl, BUABL. AKTHBHBIE yriu. VIOHOOMEHHHKH U
XeJnaroobpasyrolue COpOSHTHI Ha OpraHMYecKOol MaTpule. XeaaToo0pasyrome copOeHTHI.
6. Kpemuezémbl © Xxumuueckd MoauduuupoBaHHble KpemHe3EMbl. Heopranuueckue
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 OcHoBHasi IUTEpaTypa:
1. Mocksun JI.H., Pogunkos O.B. Meronb! pa3neneHus 1 KOHIIEHTPUPOBAaHUS B AaHAJTUTUUECKON
xumun. — U] “UNatennexr”. 2011. — 348 c.
2. AHanuTHuuecKkas XUMHMsL: Y4eOHUK JUIsl CTYIeHTOB BY30B. T. 2 : Meroabl pa3zieneHus BeIecTB
¥ ruOpuIHbIe MeTOABI aHanu3a / o pex. JI. H. Mocksuna ; — M. : Axagemus, 2008. — 300 c.
3. AHanutuyeckas XUMus : y4eOHHK 7Sl CTYACHTOB BY30B : B 3 T. T. 3 : Xumuueckuii ananus /
nox pen. JI. H. Mocksuna ; — M. : Akanemus, 2010. — 365 c.
4. Jleitkun HO.A. ®Ou3NKO-XMMHYECKHE OCHOBBI CHHTE3a MOJUMEPHBIX copOeHTOB. M: buHoM.
JlaGopartopus 3nanuii. — 2011. — 414c.

5.1.2. DJIeKTPOHHBIE U3JAHUS OCHOBHOM JINTEPaTypbI:
1 . Aromosckmit B. JI. Ancopbums — M. : BUHOM. JlabGoparopust 3nanumii, 2015. — 216 c.
https://www.book.ru/book/923974/view2/1
2. Kapmno FO.A., CaBoctun A.Il. Metonsl npoboot6opa u mpobdomnoaroroBkun.— M.: BUHOM.
Jlabopatopus 3uanuit. 2003— 243 c. https://www.book.ru/book/923817/view2/1

5.2 JlonojHUTENIbHAS JTUTEpATypa:

1. CoBpeMeHHbIE METOABI aHaMUTHYeCKoW xumuu / M. OtTo ; mep. ¢ HeMm. moxn pena. A. B.
[Napmarmra. - 3-e u3a. - M. :Texnocdepa , 2008. - 543 c.
2. Maiictpenko B.H., Kmoes H.A. 3Dkonoro-aHalUTHYECKUH MOHUTOPUHI  CTOMKHX
opranndeckux 3arpssaureneil. — M.: BUHOM. JlaGoparopus 3nanwmii, 2004. — 323 c.

5.2.2. DneKTpoHHbIE U3JaHNsI TOTIOJHUTEIbHON JIUTEPaTYPBHI:

1. Hpyros 10.C., Pogun A.A. — IIpoGomnoaroroBka B 3KOJOTHYECKOM aHAJM3E !
NMpakTHYeckoe  pykoBoacTtBo- M. bunom, JlaGoparopuss 3Hanmii, — 2013, -
855c.https://www.book.ru/book/924000/view?2/1

6. Ilepeyenr pecypcoB  HH(OPMALMOHHO-TEJEKOMMYHHMKAIMOHHON  ceTH
«MHTEepHET», HEOOXOAMMBIX AJISl OCBOCHHS TUCHUILINHBI (MOLYJIsI)
WWW.Scopus.com, bubnuorpadudeckas u pedeparuBHas 6aza JaHHBIX JJIS1 OTCICKUBAHUS
UTUPYEMOCTH CTaTe, OMyOIMKOBAaHHBIX B HAYYHBIX U3JJAHUAX

WWW.SCITUS.COM, crielMain3upoBaHHas MOMCKOBAsk CHCTEMa HaydHOH HH(MOpMAaIUK

7. MeTtoauveckne ykKazaHusi MAJs1 OOyYAalOIIMXCH IO OCBOCHMI) IMCHMILIMHBI
(Mmomyuis)
B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

3I0pOBbs OOMNBINIOE 3HAYCHHE WMEET WHJIWBHyalbHas ydeOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.


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 MPEIMETy SABISIOTCS BaXHBIM  (aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIMTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0yYalomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMU 310POBBSI.

MeToan4yeckne peKOMEHIAIUN CTYIeHTAM 110 OPTraHu3alMu U3yYeHUs U CIUIINHbI
«CopOuusa u IKCTPpAKIUs B AHAJIUTUYECKON XUMUN»
VYcnemHoe OCBOCHHE JUCHMIUIMHBI MPEANOjaraeT akTUBHOE, TBOPYECKOE YYacTue
CTYyJICHTA ITyTEM TUTAHOMEPHOH, TTOBCETHEBHOM pabOTHI.
PadoTa ¢ KOHCIIEKTOM JIEKITHH

[IpocMoTpuTe KOHCIIEKT Cpa3y IOCIE 3aHATUN, OTMETHTE MaTepUall KOHCIEKTA JIEKIUH,
KOTOPBIM BBI3BIBACT 3aTPyAHEHMs Uil NOHMMaHudA. llombiTalitece HaWTH OTBETHI Ha
3aTPYAHUTENBHBIE BOIPOCHI, UCIIOJIB3YS PEKOMEHIYEMYIO JUTEpATypy. Ecim caMOoCTOSTENBHO
HE yJaJoch pa3o0paThCsi B MaTepuane, chopMyaupyiTe BOIpocsl U 0OpaTUTECh 3a MOMOILBIO K
[IpenoaaBaTesl0 Ha KOHCYJIbTALMY WK ONMKalIIen JeKIUY.

PerJ'IHpHO OTBOAUTEC BPEMs JIsI ITIOBTOPCHUA HpOfII[@HHOl"O MaTtcpuraia, IMpoBEpAsa CBOU
3HAaHWUA, YMCHHA U HABBIKW 11O KOHTPOJIbHBIM BOIIPOCaM.

BoInoJiHeHHE J1a00PaTOPHBIX padoT

Ha 3ansatum monyumre y mperonaBaTelnisi rpaduK BBITOJHEHHS JIAOOPATOPHBIX PadoOT.
Ilepen mnocewmeHneM ga0opaTOpUM H3Y4UTE TEOPUIO BONPOCA, MPEANOIaraeMoro K
UCCIIEIOBAaHUIO, O3HAKOMBTECH C PYKOBOJCTBOM II0 COOTBETCTBYIOIEH padoTe M MOArOTOBBTE
IIPOTOKOJI IPOBEIEHUS paboThI, B KOTOPBIH 3aHECUTE:

— Ha3BaHHE padoThI;

— 3aroTOBKH TaOJIMII ISl 3alI0JHEHMSI SKCIIEPUMEHTAIbHBIMU JAaHHBIMU HAOJII0ICHUI;

— YypaBHEHMS XUMHUYECKUX peaKklUil IpeBpaleHuid, KOTOpble OYAYyT OCYILECTBIIEHBI IIPH
BBINOJIHEHUH IKCIIEPUMEHTA;

— pacueTHble (HOPMYIIBI.

OdopmieHre 0TYETOB JT0JKHO MPOBOIUTHCS MOCIE OKOHYaHUs paboThl B 1a0OpaTOpUU.

JIns MONTOTOBKM K 3alWTe OTYeTa CIENyeT NPOaHaJM3MpPOBaTh SKCIEPHMEHTATbHBIC
PE3YIbTAaThl, COMOCTAaBUTDh X C U3BECCTHBIMU TCOPCTUUCCKUMU ITOJOKCHHUAMUA U CIIPABOYHBIMU
JTAHHBIMH, OOOOIIMTH PE3YNbTaThl MCCICAOBAaHMN B BHJE BBIBOJOB MO padoTe, MOATOTOBHUTH
OTBCTBI Ha BOIIPOCKHI, MIPUBOJHUMBIC B MCTOANYCCKUX YKA3aHHAX K BBLIITOJHCHHIO na60paT0prIX
pador.

Opranu3anus caMocTosiTeIbHOI padoThl

CamocrosarenbHass paboTa CTYAEHTOB CBfi3aHAa C IIJJAHUPOBAHUEM HKCIEPUMEHTA,
IPOBEIEHUEM MaTeMaTHUECKUX PacueToB M OOpabOTKU IMOJYYEHHBIX JAaHHBIX, MPOPabOTKON U
MOBTOPEHHEM JIEKIIMOHHOTO MaTepuaia U Marepuana y4eOHHUKOB, U3yYEHUEM CaMOCTOSITENIbHO
HEKOTOPBIX pa3JieloB Kypca, MOJATOTOBKOM K KOHTPOJIbHBIM paboTaMm.

HCpC‘ICHB BOIIPOCOB JIA CaMOCTOSTEIbHOM pa6OTLI CTYACHTOB

[TepeueHb TEOPETHUECKUX BOMPOCOB U MHBIX

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

OCHOBHBIE TOHATHSA METOA0B
PasACICHUA U HazoBute OCHOBHBEIC CIIOCOOBI YCTPAHCHUA




KOHICHTPHUPOBAHUAA. MCHIAIOMICTO BJIUSAHUA KOMIIOHCHTOB IIpW aHAJINU3C

DKCTpakLus KaK METO CJIO’KHBIX TI0 COCTaBY OObEKTOB.
pasneneHus u Yro  Ttakoe OTHOCUTEIIbHOE U a0COJIIOTHOE
KOHILICHTPUPOBAHUS. KOHLIEHTpUpoBaHue?

Kakoii mapaMeTp KOIMYECTBEHHO  XapaKTepH3yeT
BO3MOXKHOCTb pa3Jie/IeHus ABYX U 00jiee KOMIOHEHTOB?
Kakoit  mapamerp  ucmonb3yeTcs Ui OIICHKH
3¢ EKTUBHOCTH KOHIICHTPHUPOBAHHUSA?

DKceTpakuusa Kak MeTo paszaenenus | Jlaiite onpenenenue cueayromuX MOHITANR: SKCTPaKIHS,
¥ KOHLEHTPUPOBAHMS. 9KCTPAreHT, pa30aBUTEIb, SKCTPAKT.

JaiiTe ~ ompeneieHWe  TMOHATHIO  KOI(D(UIIHEHT
pasfeneHus. YKaXuTe YCIOBUS pa3felieHus JABYX
BemiecTB A u B, ecniit 06bembl (a3 paBHBL

JlaiiTe ompeneneHue MOHATUIO CTENEHb H3BJICUECHHUS.
Kakum o0pa3om cTemneHb UW3BICUEHHsS CBsi3aHA C
K03 puImeHTOM pacrpeaccHus?

Ha3oBuTe OCHOBHBIE THIIBI ~ 3KCTPATUPYIOIIUXCS

BEIIECTB.
Kax 3aBUCHUT SKCTPAKIUs KOMIIJIEKCHBIX
METaJUIOKUCIIOT OT 3apsja U pa3Mepa aHuoHa?
Kax 3aBUCHUT SKCTPAKIUs KOMIIJIEKCHBIX
METAJJIOKUCIOT OT COJbBAaTUPYIOMICH CIOCOOHOCTH
JKCTpareHTa.
HOHHTA?

CopO1roHHBIC METO/IBI 3aBUCHT M CEJIEKTHUBHOCTh HMOHOOOMEHHHKA OT €ro

KOHIICHTPHUPOBAHUS E€MKOCTH?

Kak usmensiercss cnocoOHOCTh K KaTHOHHOMY OOMEHY
IIpU NIEPEXOJE OT

OJIHOTO  d3JEMEHTa K  JpyroMy B  Ipynmnax
[Tepuoanueckoit cuctembi?

Kak m3MeHsiercs cmocoOHOCTh K KaTHOHHOMY OOMEHY
IIpU Tepexofie OT OJHOT0 3JIEMEHTa K JpyroMy B
rpynnax Ilepuoanueckoit cucreMsr?

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

Ousnueckue u THOpHUIHBIE METOBI | B 4eM CymIHOCTh pacnpeenuTenbHONH XpoMaTorpaun
aHaimsa Ha Oymare? Jlats onpeneneuue Rf.

Kak o6HapyxuBaT U UACHTUDULIUPYIOT KOMIIOHEHTHI

Ha OyMa)XHBIX U TOHKOCJIOMHBIX XpoMaTorpamMmax?

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYLIECTBJICHUHU
00pa30BaTeJbLHOI0 NMPOoLEcca MO AUCHUILIHHE (MOYJIIO0).

8.1 IlepeyeHb HEOOXOAMMOI0 POTPAMMHOI0 00ecIeYeHus!
Jlnist mocTpoeHust TpauKOB U BBIMOIHEHUST HEOOXOIUMBIX PAcYETOB JUIst Ta0OpaTOPHBIX
pabot HeoOxonuma nporpamma MSExcel.



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

9. MarepuajbHo-TeXHHYecKasi 0a3a, HeoOXoauMasi sl  OCYIeCTBJIEHUsI

00pa30BaTEIbHOTONPOIECCA MO TUCHUILIHHE (MOTYJII0)

Bun pabor

MaTtepualbHO-TEXHUYECKOE 00eCTIeYCHIE TUCIIUILTHHBI
(MOmyJIs1) ¥ OCHAIIEHHOCTh

JleKnIMOHHBIE 3aHATHSA

JleknmonHas ayguropus

JlabopaTopHblie
3aHATHS

Jlaboparopus, paccuntanHas Ha 10-12 denoBek U oCHaIlIEHHAas
a00OpaTOpPHOW  XUMHUYECKOW  TOCYJI0H, pPEaKTUBAaMH H
aQHAJTUTUYECKUM 000pyIOBaHUEM: BCTPSIXHUBATEIh
1a00paTOPHBIH, AIEKTPOIUIMUTKH, BeChl aHanuTmueckue BJIP
200, Becwr Texnmueckue BJIKT-500, mkad CymmibHBIH,
MaruuTHas ~Mermaaka Leki, wmoHomep  «Oxcrmept-001»,
dorokomopumerpsr KOK, Leki .

CamocrosTenbpHas
paboTta

CamocrosiTennbHass paboTa CTYACHTOB OCYIIECTBISETCS B
yuTaNbHBIX 3anax Ombmmorekn KyOl'Y, 3ame pedepaTuBHBIX
KypHaJIOB, BbluucauTedbHOM IeHTpe KyOI'Y, WHrepner-
HEHTpE, a TaKXKe APYTruX ayauToOpusx (akyabTeTa XUMHUH U
BBICOKMX TE€XHOJIOTHI C BO3MOYKHOCTHIO IOJKIIIOYEHUSI K CETU
«lHTepHeT» U obOecreyeHueM JI0CTyla B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaATEIbHYIO CPETY OpraHU3aIHH.



http://www.elibrary.ru)/

