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Overviewl

ThiskB-credititourselpresentsialsurveyffnstrumentalimethodstofichemicalkanal-
ysis.XStudentskarekexpected®okdrawkuponkknowledgelrom&oreviouskourseskthey
havellaken,dAncludingiGenerallChemistry,Quantitativenalysis,Antroductory®hysics,
andiCalculus.BWelvillfocuskniunderstandingtheundamentaldprinciplesiunderly-
ingdifferentdmethodsknd®heiritealizationdndmoderndnstrumentationforihemical
analysis.MVelvillfocusibnheollowingtbroaddmethodologicalkareas:

* SpectroscopyX

* ChromatographyX

* MassiBpectrometryX
* Electrochemistry

ThiskskotlaKX how-to”"Kourse. XYoulvillthotearnkhowR ol perateanalytical®nstru-
mentskhorkwilldweXcoverKspecifickanalytical®‘recipes.”® TheseXchangeX sometimesk
quitetjuickly)®vithitimekasithebtisciplinelfjrows,Botburfocustbnbprincipleskanditon-
ceptsof@mplementationkshouldprovideXgreaterkinsightothXntokhowkcurrentin-
strumentsivorkasivellXask helbasisor®yourunderstandingthowRheywvilldvorkia
decadeXromihow.XLastly,XvekvillkayRattentionoRheXchemical®systemskokvhich
theselMnethodskarelapplicabledndthowibestRobbbtainkhelthemicaldnformationie-
sirediusingRheblnostiappropriatednstrumentaldnethods.X

LearningtObjectives]

ThisktourseHdulfillsitoreltompetenciesiinknalytical/criticalhinkingfandijuantitativeX
reasoning/applieditiatalinterpretation.®¥ouhould®ievelopniinderstandingtbfithe
analyticalitapabilitiestbfhumbertbfinstrumentalfmethodskandiberableitobuggest
suitableMnstrumentaldnethodsHoriparticularproblemsinithemistry.Xlolthoosehe
bestlnstrumentaldnethodXorfaddressingkankanalyticallchemistryfproblem,Xdvelvill
consider:X

* thebpropertybbritjuantitybbfhelthemical®bystemRokbedmeasuredX

* thebphysicalkandithemicaliprinciplesiipon®vhich®helmeasurementiskbasedX

» generationtbffaignaltbykasuitabledetectortransducer)@nd®hebprocessing
ofithelsignal®obtonvertdtRokaormiappropriateforiadeadoutitieviceX

* thelstrengthskndNdimitationsibfieachparticulardnstrumentalknethod

TolmakeRhesekindstssessments,{oulvilltheed®okhssess:

* thelthemicalland/ortphysicalfprinciplestexploitedduring®helneasurementX

* howlthelnstrumentkactuallydmakesRhedmeasurement,kandk

* somelfthelechniqueskused®olmprovekanalyticalfiguresiofmerit suchkas
accuracy,drecision,dandiensitivity).X

CourselPhilosophyi

EachXfXuskapproachesksciencelwvithKakdifferenterspectivelinformedkbyXourkper-
sonalfupbringing,Keducationalkbackground,®socioeconomickstatus,XracialXidentity,
ethnicity,¥andigenderXMybgoalldskoktreatelabltlassroomienvironmenthatsupports
studentsromaiiverselsetiofbackgrounds. KIkstronglykbelievelthatourkbestipath
forwardokmakingiscientifickbrogressXsolpromoteMnclusivenesskandXequality. KIt
iskmykexpectation®hatieveryfmemberkbfithiskclasskwillxalsoksupportkdiversity®and
inclusion.KAsKaRcommunity,dvelshouldistriveRoupholdiheXdealsKofXur¥Commonk
GroundiandivelcomelanybuggestionskasRobhowkitankpromotelabmoreliversekandX
inclusiveltlassroom.X

RequiredX®lexbooki

Principles of Instrumental Analysis - 7th Ed. bylDouglasikA.lBkoog,XF.XlamesiHoller,
andistanleyfCrouchISBN®781305577213)

AvailablekathelJVMIBookiEtore,BAmazon,brithelpublisher,lCengage.X


https://www.uvm.edu/president/our-common-ground
https://www.uvm.edu/president/our-common-ground
https://uvmbookstore.uvm.edu
https://www.amazon.com/Principles-Instrumental-Analysis-Douglas-Skoog/dp/1305577213
https://www.cengage.com/c/principles-of-instrumental-analysis-7e-skoog/9781305577213PF/?filterBy=Student
mailto:David.Punihaole@uvm.edu

Grading®Bcheme

GradinglScaleX

40%N Exams,Xl 0%/ eachX

20%MK Homework,R2%MachX
30%NK Projects,Xl 0%beachiX
10%NK Attendance/ParticipationX

Grades®villfollowRthelbtandardicale:XA+X-696-100%;AR-0D2-96% ;M- >FBOR 92%:;B+X-B7% 89%;BX-B2KR 86%;B- >X/ 9%
82%; C+ > 768 79%; C > 728 76%; C- > 69% 72%; D+ > 66K 69%,; D > 628 66%; D- > 60K 62%; F < 60%.Xcrades will beX
curvediatheiiscretionibfithelprofessor.kPleasefote:Xundergraduatelandigraduatelstudentsivilldbelgradingieparatelyivith®
differentigradingkturves.

AssessmentsibfiGraded®WVorkX

» Exams:XExamsKarelake-home.XUnlesskbtherwiseknhoted,XyoulwillkhaverakneekRoXcompleteltheXexams.KExamskwillkbeX
primarilyltonceptualdnthature XKrheytvilltbeltiesignedoitestiinasterylandiinderstandingbbfithelnaterialtatiaiteep-level.
Calculatorstarebhotfhecessary,butRvillbekllowed . EExamsivillbbependbook/openthotebook Bndstudentsiivillbbet&llowed
tolvorkXnXgroupskofitheirhoosing.XExamskwilltypicallykbelkorkbRguestions,Mvhichivillkypicallydequirelshortessay
responses.XPleasefhotehatexamsivilldestistudentstbnianythingkovereddniheltextbookibrdnklass.XLatelexamskwill
notetbelacceptediinlessibtherwiselexcusedibybine. X

* Homework:XThelpurposekbffthomeworkkassignmentsksikokhelpistudentsdearnkasickonceptsipresenteddnihelourse.®
Theselassignmentskarethotitiesignediobinimicibriteflecttjuestionsithatimaybbekaskedbniexams.lHomeworkkssignments
willthebyjradeddnbabtompletiontbribestiffortihasis.CompletefiomeworkissignmentsivillbhelwardedX Obpoints.MPartially
completeldssignmentivilltbewarded®points.Xncompletel@ssignmentsivillfbewardedipoints Mtiiskntirelybdcceptable
andencouraged®olvork®vith/ourtbeersfonRheldveeklydproblemisets. XThelroblemisetsivillconsisttobetweenkB® 10
problems.BHomeworkivillthelassignedibniMondayskndivilltbeliuefthelollowingMondayratkR 2:00.K atekassignmentsivilIK
nottbekacceptediinlesstbtherwiselexcusedibykne.X

* Projects:RTherelvilltbbeRhreeltoding-basediprojectskassignediluringthelsemester.Krheselprojectskareiiesigned®olallow
studentsiolbtudybtertainopicsitoveredinitlassiiniieeperttietailndinayfequireudimentaryfknowledgelbftoding.XYou
mayluselanylrogramming®anguagelrhumericallcomputingienvironment®okanswerlcoding-relatedproblems.XPlease
speakiobnelfiyouttiofhotthaveltodingtexperiencelbritequirethelptolnswerthesetbribthertproblems. Projectsivillfbeitiue
onkassigned®atesispecifieddnihelsyllabuskati 2:00.KLatelprojectassignmentsivillotibelacceptediunlessibtherwise
excusedxby®mne.XRubricskspecifying®radingXeriterialwvillkbeXprovidedtot helstudentskonhekdatekthatithelprojectskare
formallykassignediinilass.X

» Attendance/Participation:XDuring Okandomlyiselecteddectures,fattendancelvilldbeRakentbritlassiparticipation®villdbeX
assessed.l

Courselrormati

ModalityfDescription
Thiskourselvilltbetheldiin-persondinlesstbtherwiselpecified.
BlackboardrndicrosoftileamsiX

ImportantXcourseXannouncementsikwillkbeXpostedXonBlackboard.XK Thekusekoflaptops,XiPads,XandXotherXmobileXdevicesko
follow/makeklassthoteskandiparticipateMnXcoursebactivitiesdskighlylencouraged.XPleaselspeakiokmeNfithisMskhotipossible
forou.XPleaseitefraindfromiisingtheselevicesforfanythingtbutkactivitieskelated®oheltlass.X

CourseMPoliciesl

GeneralfAttendance,®ParticipationiPolicies,landExpectations

Attendance/participationXin®hiskcourseXiskexpectedXor®outoXsucceed.XStudentskareXexpectedolshowkupkonkimekatihe
starttbftlass. MieserveRheitight®okaskibtudentsitodeaveRkheltlassroomifitheykarelbeingiisruptivelbrarelthronicallydateloX
class.HTheRJVMKattendancelpolicyfoutlineskexpectationsiforkattendance KStudentskarelexpectedtoompletefhomeworkXand
readitelevantithaptersinhelbook whichivillkbelpostediprioriodecture)ibeforeltlass.XSciencebhaskheverkandiskhotoneldn
isolation.KAMajortbartohiskcourselvillkdependuponklassidiscussion,Mvorkinginkeams,XoriparticipatingnXthergroup


http://catalogue.uvm.edu/undergraduate/academicinfo/rightsandresponsibilities/

activities.XStudentskarelexpectediokbelteamplayerskandokmaintainkairespectfullearningenvironmentlsokthateveryoneis
heard.XRacist,Xexist,orianydtheribigoteddanguagelvillhotibeRoleratedandiarelgroundsortbeingiasked®odeavehektlass.
Finally,Xgiven®hekcontent-heavyfhatureofhisKcourse XtKskvirtuallyXimpossibleokcoverReveryRopickinkheXkcoursehotesXin
detail. XCourseMecturesivilltbeXeservedforoveringidvhatikieemiokbelhemostdmportantforiifficult®opics.XHowever,Kany
materialitoveredin®heltoursebhotestaredairlgameorexamstbrihomeworklassignments.

Excused\bsenceXPoliciesX

* ReligiousiHolidays:XStudentsthaveRkheXightofpracticeRheleligiontbftheiriehoice M oubheed®olnissiklasskolbserve
aleligioustholiday,bbleaseubmitiheliatestbourhbsenceRofnelin®vritingtbytheendbftheeconddull@veekibftlasses.
YoulvilltbhebpermittedlofnakelipivorkXvithinfnutuallytdgreed-upon®imeframe.kthttps://www.uvm.edu/registrar/religious-
holidaysKk

* Inter-collegiatefAthletics:MemberstofUVMRarsitylandfuniorarsityeamskarelesponsibleorfdocumentingdnivriting
anybtonflictstbetweenheiriplannediathleticchedulelandtheltlasscheduletbyhelendibMheRndHull@veekbftlasses.
YoulvillbelpermittedoMnakelipvork®vithinkakmutually®greed-uponimedrame.X

* MedicalandEmergencyXAbsences:KAbsencesdueloisickness,KaskvellXasXmedicalkandfamily®emergencies,Xshouldibe
broughtRobmybkattentionkasboonkaskpossible.Roulvilltbelpermittedodnakelipfvork®vithinkabnutuallygreed-uponime
frame.X

* OtherAbsences:XAbsencesiuelobextracurricularfbribtherkactivitiesthotspecifieddbovebhouldibelbroughtitodmykatten-
tionkasoonkaskpossiblelsoRkhatveltanivorkbutnkarrangementokimakelupvork.

EmailPolicy

Studentskarelencourage®oemailimeldirectly®ollarifyanyljuestionsktoncerningthomework,Mprojects,Xorkmaterialskovered
inkkhelourse KThelsubjectdinefofemailsishoulddnlylontainkhelvords®' CHEMRR 2 1 "X pleaselkeeplexactformatting) . KEmails
willbeXfilteredFisingihisisubjectdinekolensurehat®heyrarebhotimistakenlydmissed. Kikvillfhotiesponditolemailskthatd ok otk
containkheselvordsinihelsubjectdine.XUnlesskherelskanemergency,Xiwillkgenerallydonlyfanswerkstudents’®emailskonceXaX
day,fatkroundii 8:30 . Kiexpectbtudentskoespondibriacknowledgelnyemailsiofhemivithink 8hourstbfsending.

ImportantiUniversity®Policies

AcademicKntegrity

OffenseshgainstiihelCodeldMAcademiclntegritytarelleemedieriousindinsultthelintegritytdithelentirefcademickommunity.
AnyKsuspected®violationskofheXcodekarelaken®veryKseriously®andiwillkbelforwarded®olheXCenterorkStudentkEthicskand
StandardsXorurtherdinvestigation.®ViolationstoftheXCodelbf¥Academiclntegrity-includingkany®nappropriateXollaboration,
collusion,Xcheating,Xorroboration,Kplagiarism,KorKanykotherelatedibffense-willbeXfullydnvestigatedkaccordingtotheXrules
setbbythelUVMrAcademiclntegritybOfficelanddmaybkbelpunishabledvithialcoretberoforRhelassignmentiniuestion.Xetails
cantbeloundxati

http://www.uvm.edu/policies/student/acadintegrity.pdf.X

GradeMAppeals

I oulvoulddikeoltontestiabgrade,tpleasedollowRhelprocedurestbutlineddn®hiskpolicy:
https://www.uvm.edu/policies/student/gradeappeals.pdf

CodeBtudentlConductX

http://www.uvm.edu/policies/student/studentcode.pdf

FERPARIghtsiDisclosure

Thelpurposetfthiskpolicylskolommunicate®heightsifistudentsiegardingfaccessio,anddrivacyfofheirtudenteduca-
tionalecordstasiprovideddordn®heFamilylEducationallRightskandiPrivacy®Act{ FERPA) i 974.

http://catalogue.uvm.edu/undergraduate/academicinfo/ferparightsdisclosure/
PromotingiealthfandiBafety
Thelniversityfbf/ermont’sthumbertbnelprioritydsiolsupportiabhealthy®ndbsafelommunity:
CenterforiHealth®nd®Wellbeingbhttps://www.uvm.edu/healthX

Counselingi: PsychiatryfBervicesq{ CAPS):PleasebtallB02-656-3340Forkassistance.X

C.A.R.EAf¥youkdreltoncernedboutmVMEommunitylnembertbriareltoncernediaboutkhpecifickevent,Bvelencourage®outo
contactithefean™BtudentstDfficeN802-656-3380) .M oulvoulddikekolremainnonymous,¥ouktanieportdouroncerns
onlinetbyWisiting®theDeanbBtudentsBvebsitefatihttps://www.uvm.edu/studentaffairsi

AlcoholfandiCannabisibtatementi


https://www.uvm.edu/registrar/religious-holidays
https://www.uvm.edu/registrar/religious-holidays
mailto:David.Punihaole@uvm.edu
http://www.uvm.edu/policies/student/acadintegrity.pdf
https://www.uvm.edu/policies/student/gradeappeals.pdf
http://www.uvm.edu/policies/student/studentcode.pdf
http://catalogue.uvm.edu/undergraduate/academicinfo/ferparightsdisclosure/
https://www.uvm.edu/health
https://www.uvm.edu/studentaffairs

Askalifacultydmember,XivantXyouktokyetihekmostiyoukcanXut X hiskcourse.XYoulkblayKakerucial®oleXn®yourkeducationkand
inyourteadinessiolearniandifully®engagedvithihelourselnaterial KItisimportant®okhotehatialcoholkandiannabiskhave
nodplacelnBnBcademickenvironment. XTheykanXseriouslyMmpair®/ourfability®olearnandietaindnformationthotnlydnkhe
moment&oubmaybbelising,lbutkipol 8thourstbrimorekafterwards.Knkaddition,Falcoholndiannabisitan:

» Causelssuesivithkattention,dmemoryanditoncentrationk
* NegativelydmpactRhebualitytbfthowlnformationdskprocessediandiiltimatelylstoredX
» Affecti$leepbpatterns,Bvhichinterferes®vithdong-termimemory®ormation

Itlsknybexpectation®hat®oulvilltoeverything®ouktanRolbptimizelourdearningndoXullybparticipatednkhiskourse.X

StudentiResources]|

Technicalupportforitudents

Students,tpleaseeadRhisechnologyheckHNistitodmakelurelyoubdreeadyHoritlasses.lBtudentsihoulditontacthetHelplineX
(802-656-2604)Horksupportivithtechnicaldssues.

ResearchiandiCitationiHelp

Forthelpiselectingiresearchi®opics,Xindingdnformation,Xitingisources,@andénore FaskdaMdibrarian.Although®kheykareldvorking
remotely,dibrarianskarelalwaystbagerRobhelp.RYoubmaykaskitjuestionstbyphone fe-mail lthat brikext, b rimakeankappointmentX
fordnMndividualitonsultation®vith®Mibrarian.X

* HowelLibrary:khttps://library.uvm.edu/askhoweK
* DanaMedical®ibrary:fhttps://dana.uvm.edu/help/aski
* Silver®BpeciallCollectionsiibrary:Fhttps://specialcollections.uvm.edu/help/askX

Student®.earning®Accommodations

InkkeepingkwithKUniversityipolicy,XanyXstudentivithakdocumentedidisabilityXinterestedXniutilizingkaccommodationsikshould
contactiSAS RhelofficelbfDisabilitylBervicesonkampus.KSASKvorksiwvithBstudentskandacultyXnkanKnteractivelorocessito
explorekreasonableXandXappropriateXaccommodations KwhichXareXcommunicated®olfacultyXinkanXaccommodationXetter.XAll
studentskarelstronglylencouragediodmeetivithheirfaculty®obtliscussithelccommodationsheytplanRofusedniachitourse.

ContactiBAS:
A170MR.iving/LearningiCenter
802-656-7753
access@uvm.edu
https://www.uvm.edu/accessi

Diversity,lEquity,dandXnclusioniResources

TheivisionfDiversity,Equity,lndlnclusionienteribelieveskxcellence®houldibelinclusivediihelntirelniversityldf®ermont
(UVM)RommunitylandXsksteadfastlyxcommittedoithiskbelief.XEveryiday,KourkDivisionXstriveskokmakelourlvorkXaccessible,
affirming,®ndaction-oriented®obhelpiensurelexcellencedsMnclusivelbeveryone.

https://www.uvm.edu/diversity
UVMRPrismiCenterk

ThelPrismRCenterservesihediverseljueerand®ransommunitieskatithelniversityofVermont. XWeksupportandempower
lesbian,Myay,tbisexual,®Rransgenderfndtjueertudents,Xasiivellsdtudentsivhoseldentitiesdalldnfbetweentbrigxpandibeyond
thoseltategories,Fandivorkoktreatelaltampusikommunitylvherelpeopletb @l exualandigenderfdentitiesiEankhrive.

https://www.uvm.edu/prism
InterfaithiCenterX

EachfuskengageshoseXjuestionskifferently,Xerhapsithrough®ieligiousiradition,Xphilosophy,XorKspiritualXractice.XNo
matterfhowXoubnakefneaningbfourllife, oukhreRvelcomet®helnterfaithfenterfortteflection,®piritualtbractice,®ducation,
anditommunitybbuilding.

https://www.uvm.edu/interfaithcenter
MosaicilCenterfortstudentsiofdColorX

TheMosaiclCenterorkBtudentskbfColorMCSC)®/isionMsRokreateliversefandrichkcommunityfofempowered,®engaged,
andXenthusiastickstudentskoficolorkatd)VM.BMWekfullysupportithekholistickdevelopmentibelf-identifiedistudentskbficolorikso
thatitheybtantbbtainkheirigoalsfordacademickachievement,ipersonallgrowth Mdentityormation danditulturalievelopment.X


https://www.uvm.edu/it/kb/student-technology-resources/
https://library.uvm.edu/askhowe
https://dana.uvm.edu/help/ask
https://specialcollections.uvm.edu/help/ask
mailto:access@uvm.edu
https://www.uvm.edu/access
https://www.uvm.edu/diversity
https://www.uvm.edu/prism
https://www.uvm.edu/interfaithcenter

https://www.uvm.edu/mcsc
Womenk: GenderlEquitylCenter

TheJVMRWomenk: GenderkEquityRCenterXultivatesjoyfulkcommunitylvhilekadvancingXgenderRequity®acrossidentities.XWe
envisionKabrave,Xdiverse XandXequitableXearning®environment&orkallXmembersKoftheRUVMRcommunity.X WeRbrovideKadvo-
cacyiservicesKorithoseXnXourkcommunitylvhokhavelexperiencedisexualorkintimatelartnerviolence, Xandstrivelokprovide
programming,leducation,tandieventsithatiaskburttommunityfobexplore®helntersectionsbheirtyenderndibtherdentities.

https://www.uvm.edu/wagecenter

TipsorlBuccess

StudentskarefencourageRobattenditlass,othomework,tomeRobbfficebhours,BvorkRvithfpeers,fandraskijuestionsitobhelpfthem
succeeddnitlass.BniktaselheltourselgyoesHullyfbnline fherekarefewktesourcesHortudentsibndemote/onlinedearning:

* Checklistfortsuccessdnbhttps://learn.uvm.edu/about/support-for-students/checklist-online-credit-courses/X
» Academiciupportforfbnlineltourses:Bhttps://www.uvm.edu/academicsuccess/online-learning-student-resources-remote-
instructionX

Helpful®esourcesitherthankhelnstructorinclude®heXndergraduate/GraduatelWNritingCenter,lBupplemental®nstruction,X
LearningiCo-opRutors,kand®upplementali€ourseknaterials.)X


https://www.uvm.edu/mcsc
https://www.uvm.edu/wagecenter
https://learn.uvm.edu/about/support-for-students/checklist-online-credit-courses/
https://www.uvm.edu/academicsuccess/online-learning-student-resources-remote-instruction
https://www.uvm.edu/academicsuccess/online-learning-student-resources-remote-instruction
https://www.uvm.edu/uwi/writingcenter
https://www.uvm.edu/academicsuccess/tutoring_center
https://www.uvm.edu/academicsuccess/tutoring_center

CourselbcheduleqSubjectoMChange)l

Electronics,BignalandiNoisek

Janki 8K LectureXiX SyllabusKntroductionX

Jank20X Lecture®X OverviewkandiChoicelbfiAnalyticalMethodsX

JanR3K LecturelBX CalibrationfbfnstrumentalMethods,®PerformancelCharacteristics®
Jank25K Lecturel® Ohm’sR&XKirchoff’sB.aws,XntroRokElectronicsk

JanR 7K Lecturedb® IntroRobElectronicsicont’'d)K

JankBOK Lectured6X SignalfandNoiseX

FebMi K Lecture®® RCKCircuitsiRMAnalogHilteringk

FebRBK LecturedBX Operational®mplifiers

(Molecular)pticallBpectroscopyX

Febl6X Lecture®X Lock-intamplification,MDigitalBignal-to-NoiselEnhancementExamii ®ProjectX D ue)X
FebkBX LectureX OX CharacteristicstoflElectromagnetic®RadiationX

Febki OX LectureX 1K SourcestbfiElectromagneticiRadiation,Mirrors,®PrismsKX

Febki 3 LectureX 2K Spectrometers,Metectorsq ExamiiDue)K

FebXi 5K LectureX 3X Theoryfispectraldineshapesivirtualdecture)X

FebXi 7X LectureXi 4K Beer’sH.aw,®UV-VisAbsorptionXnstrumentation®virtualdecture)X
FebX2OK President’siDayK

FebR2 2K Lecturel 5K DeviationsMromiBeer’sH.awi

FebR4K LectureX 6X EffectsibfiNoiseldnV-VistBpectrophotometricBAnalysisk

FebRR 7K LectureXi 7® UV-VisiblelBpectroscopy®pplicationsi

Marki K LectureXi 8X Intro®oMRMAbsorptionspectroscopyd guestdecturebbyfRusulMustafa)X

MarxBX LectureX 9K FourierRransformandittenuated®otalReflectanceXRK
MaribK Lecturel®0X TheoryfbflRamaniBcatteringX
MarkBX Lecture® 1K DifferentiFlavorstbffRamaniBpectroscopyk

Marki OX Lecturel22X RamanKnstrumentationX

MariXi 3X SpringlRecessi
Mari 5K SpringRecessi
Mariil 7K SpringiRecess

NucleartMagnetictlResonancelBpectroscopylRX Molecular)MassBpectrometryX




Mark2 0K Lecture® 3K Infrared/RamaniBpectroscopyfpplications{guestdecture) Exami2,®Project@Due)K
Marike 2K Lecture®4X TheorybfiNuclear®MagneticlResonanced guestdecturelbyir.mMonikakvancic)X
Mark24K Lecture®5K EnvironmentalEffectstoniChemicalBhiftqguestdecturelbyDr.Monikalvancic)X
Mark2 7K Lecturel6K Spectralntegration,fBpin-SpinktouplingX

Mark29KX Lecturel7X¥ NMRXnstrumentationkk

MarkB 1K Lecture®8X NMRMSpectroscopyfpplicationsXPart®l )M Exam2Due)K

ApriBX Lecture®9X NMRMSpectroscopylpplicationsXPartX2)X

ApribKX LectureXBOX IntrooMMolecular®MassiBpectrometry,MMSEBamplingiRXonization®™MethodsiX
ApriUK Lecture®B1X IonizationtMethodsi cont'd),MMasskAnalyzersX

Aprii OK Lecture®B2X MassiAnalyzers¥cont’d),Xransducersi

Aprixi 2K Lecture®B3X MolecularfMassiBpectrometryipplicationsX

Aprii 4K LecturelB4X TourtbffNMR,MALCA andRamaniacilities{ ExamiB)

ChromatographyX

ApriXl 7K Lecture®B5K IntroductionolSeparations,RetentionFactor,@PartitioniCoefficientk

ApriXi 9X LecturelB6K SelectivitylFactor,BandBroadening,lColumniEfficiencyX

Apri2 1K Lecture®B7K TheorybfilBandmBroadening,XolumniResolution BandiBeparationq ExamBDue)K
Apri24x LecturelB8X GaskChromatographyX

ApriX26K LectureXB9X HPLCKChromatographyX

Apri2 8K LectureOX Chromatographyfpplications{ProjectiBDue)X

May®i X Lecturei 1X Graduatelstudent®PresentationsHPartXi )X

MaykBKX Lecture 2K Graduateltudent®Presentationsi{PartikR)x

MaybbX

Lectured3X GraduatelstudentPresentationsd PartRB )X Exami)K



