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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

10%NK PaperX

10%0K PresentationX

30%NK Projects,Xl 0%/bkachi
10%NK Attendance/ParticipationX

Grades®villfollowRheltandardicale:XA+X-696-100%;AR-92-96% ;M- >FBOK 92%;B+X-MB7H 89%;BX-HB2KX 86%:;/B- >X/ 9%
82%; C+ > 76% 79%; C > 728 76%; C- > 69% 72%; D+ > 66K 69%; D > 628 66%; D- > 60% 62%; F < 60%.Xcrades will beX
curvedtatheliscretiontbfhelprofessor.kPleasefhote:XundergraduatelandigraduatelstudentsivilltbelgradingiseparatelyMvithX
differentigradingiturves.

AssessmentsibfiGraded®@VorkX

Exams:KExamsKareltake-home.XUnlesskotherwiseknoted,XyoulwillXhavekakveekXoXcompleteltheXexams.X ExamskwillkbeX
primarilyltonceptualdnkhature. XKrheyivilltbebtlesigneditoltestinasteryfandiinderstandingtbfithelnaterialtattaiteep-level.
Calculatorskrethotbhecessary,butivil ekl lowed. XExamsivillbhelbpentbook/openthotebook,nd%tudentsivil lbhekdllowed
tolwvorkXnXgroupskbftheirhoosing.XExamskwillkypicallykbelRorkbRguestions,MvhichBwillkypicallydequirelshort®essay
responses.XPleasefhotelhatexamsivilldestistudentstnianythingkoveredinitheextbooklornktlass.KLateexamskwill
notelbelaccepteddinlessibtherwiselexcusedibybine.X

Paper:XAllKgraduatelstudentsnKCHEMRR 2 1kmustinriteXalkb-pagekpaperkovering®ecentadvancementsdnkankanalytical
method.X TheRopickwillkbeXchosenKinKconsultation®withXme. X YoulwillkbeKexpecteditoXprovideXaRreviewXKofkheKcurrent
statedftesearchdnhatXieldfanditriticallyFassessktdeastfive§ournalfarticlestpublished®vithin®heNastivel/ears.RYour
critiquebassessitheiutilityfbfthefmethoddn&ifferentfapplications Mveightsistrengthsanddveaknesses,Xandicomparelt
toraditionaltdrigold-standard®echniques.®

Presentation:XAllgraduateltudentsMnXCHEMRR 2 16nustiyivelantbraltpresentationtbnRheirlchosentpaperRopic.Xtudents
arelexpected®ontroducelhekmethodkandibresentkabbriefhistorylofitskdevelopment.XStudentskmustkalsoXassessithe
utilityXofthelmethodXinkdifferentXapplications,BweighKitsKstrengthsXandXweaknesses,XandXcompareXtoRraditionalXor
gold-standard®echniques.lBtudentskarefexpected®ofieldijuestionsromithefudience.X
Projects:XTherelvilldbeRhreeloding-basediprojectskassigneditiuringthelsemester.Xrhesebprojectskarelesigned®okallow
studentsotudybtertainopicsitoveredinitlassiiniieeperitietailndinayfequirefudimentaryfknowledgelbfitoding.X¥ou
maykuselanylrogramming®anguagelrhumericallcomputingienvironmentokanswerktoding-relatedroblems.XPlease
speakbtonelflyouttiobhotfhaveltodingkexperiencetbrifequirebhelpitolnswerhesetbribthertbroblems.Projectsivillbbeltiue
onkassigned®ateskspecifieddnihelsyllabuskati2 2:00.KLatelbrojectassignmentsivillotibelacceptediunlessibtherwise
excusedby®ne.XRubricskspecifying®radingXriterialwvillbeXprovidedokt helstudentskonhekdatek hatithelprojectskare
formallykassignediinilass.X

Attendance/Participation:XDuringki Okandomlyiselecteddectures,fattendancelvilltbeakentoritlasskparticipationivillkbeX
assessed.X

Courserormatl

ModalityfDescription

Thiskourselvilltbetheldin-persondinlesstbtherwiselpecified.

BlackboardandicrosoftileamsiX

ImportantXcourseXannouncementsikwillkbeXpostedXonBlackboard.X Thekusekoflaptops,XiPads,XandXotherXkmobileXdevicesko
follow/makeklassthoteskandiparticipatednkoursebactivitiesdskhighlylencouraged.XPleaselspeakokmeNfithisMskotipossible
forou.XPleaseitefraindfromiisingtheselevicesforfanythingtbutkactivitieskelateddoheltlass.X

CourseMPoliciesl

GeneralfAttendance,®ParticipationiPolicies,landExpectationsi



Attendance/participationdinhiskcourseXskexpectedxforlyoutoXsucceed.XStudentskarekexpectedolshowkupKonkimekatihe
starttbflass.Mieservehetight®okaskistudentsiodeaveRkheltlassroomifitheykarelbeingisruptivelbriarelthronicallydateoX
class. XTheUVMiattendancelpolicyloutlinesexpectationsorattendance. XStudentskarelexpected®otompletethomeworkiand
readitrelevantithaptersidnhefbook whichivillkbelpostedipriorolecture)ibeforeitlass.XSciencebhasktheverfandiskotioneldn
isolation.KAKMajorartifithiskoursewvillependiiponiklassiiscussion,Bvorkinglnteams,KorXoarticipatinginkotherkgroup
activities.XStudentskareXexpectediokbelteamplayerskandXokmaintainkairespectfullearningenvironmentisokthatieveryoneXs
heard.XRacist,lsexist,orianytthertbigoteddanguagelivillthotibeRolerated®ndrarelgroundsoribeingkaskedodeaveRheltlass.
Finally,Xgivenhekcontent-heavykhatureohisKcourse XtKkskvirtuallyimpossibleokcoverReveryRopickinkheXcoursehotesXin
detail. XCourseMecturesivilltbeXeservedforoveringivhatkieemiokbelhemostimportantforiifficult®opics.XHowever,Kany
materialitoveredin®heltoursebhotestaredairlgameorexamstbrihomeworklassignments.

Excused\bsenceXPoliciesX

* ReligioustHolidays:i&tudentskhaveRhelrightobpracticeRhelteligionfbftheirithoice M oukheed®omissiklass®otbbserve
abteligioustholiday,bbleaseBubmittheitiatesbyourthbsencefonednivritingtbyhendibftheeconddullXveekibtlasses.
YoulvillbebpermittedlofnakelipivorkXvithinfnutuallytdgreed-upon®imeframe.khttps://www.uvm.edu/registrar/religious-
holidaysKk

* Inter-collegiatefAthletics:MemberstofUVMRarsitylanduniordarsityeamskarelesponsibleorfdocumentingdnivriting
anybtonflictstbetweenheirdplannediathleticchedulelandtheltlassicheduletbythelendibheRndiullBveekibftlasses.
YoulvillbelpermittedoMnakelipvork®vithinkmutually®greed-uponRimelrame.X

* MedicalandEmergency®Absences:KAbsenceskdueloisickness,KaskvellXaskmedicalkandfamily®emergencies,Xshouldibe
broughtRobmybkattentionkasboonkaskpossible.Roulvilltbelpermittedodnakelipfvork®vithinkanutuallygreed-uponime
frame.X

* OtherAbsences:XAbsencesiuelobextracurricularfbribtherkactivitiesthotlspecifieddbovelbhouldibelbroughtitodmykatten-
tionkassoonkaskpossiblelsoRhatvelanivorkdutnkarrangementokimakelupkvork.

EmailPolicy

Studentskarelencourage®oemailimeldirectly®ollarifyanyljuestionsktoncerningthomework,Xprojects,Xorkmaterialskovered
inkkhelourse KThelsubjectdinefofemailsishoulddnlylontainkhelMvordsk' CHEMRR 21 "X pleaselkeeplexactformatting) . KEmails
willtbeMfiltereddisinghislsubjectdineolensurekhatheytarekhotinistakenlybmissed. Xikwvillkhotiespond®olemailsithathd okhotX
containitheselvordsinkhelsubjectdine.XUnlesskherelskankemergency,XiwillgenerallyonlyRanswerkstudents’®mailskoncekai
day,fatkroundi 8:30 . KikxpecttudentskoespondibriacknowledgednyemailsioRhemBvithink 8thourstbending.

ImportantiUniversity®Policies

AcademicKntegrity

OffensestgainstiihelCodeldMAcademiclntegritytarelleemedieriouskindinsultthelintegritytdfithelntirefcademicommunity.
AnyKsuspected®violationskofheXcodeKarelaken®veryKseriously®andiwillkbelforwarded®olheXCenterorkStudentkEthicskand
StandardsXorurtherdinvestigation.®ViolationstfoftheXCodelbf¥Academiclntegrity-includingiany®nappropriateXollaboration,
collusion,Xcheating,Xorroboration,Kplagiarism,Korkanykotherielatedibffense-willbeXfullydnvestigatedkaccordingtoktheXrules
setbbyRhelUVMRAcademiclntegritybOfficelanddmaybbelpunishablelvithialscoretberoforRhelassignmentiniuestion.etails
cantbeloundxati

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

GradeMAppeals

Iy oulvoulddikeRoltontestiabgrade,tpleasedollowRhelprocedurestutlineddn®hiskpolicy:
https://www.uvm.edu/policies/student/gradeappeals.pdf

CodeBtudentlConductX

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

FERPARIghtsiDisclosure

Thelpurposetfthiskpolicylskoltommunicate®helightsifistudentsiegardingfaccessio,anddrivacyfofheirtudenteduca-
tionalecordstasiprovided®ordn®heFamilydEducationallRightskandiPrivacy®Act{ FERPA) i 974.

http://catalogue.uvm.edu/undergraduate/academicinfo/ferparightsdisclosure/
PromotingiealthfandiBafety
Thelniversitybf/ermont’sthumbertbnelprioritydsiolsupportiabhealthy®ndbafelommunity:
CenteroriHealthd@nd®@WVellbeingkhttps://www.uvm.edu/healthX

Counseling®: PsychiatrylBervices{ CAPS):kPleaselktall®B02-656-3340Korkassistance.X


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

C.A.R.E.MfyoubareltoncernediaboutbVMEommunitydmembertbriareltoncernediboutibpecifickevent,Bvelbncourage®oulto
contactithelDeantbBtudentstOfficeN802-656-3380).X ¥ oukvoulddikekolemainnonymous,Boultanieportourioncerns
onlinetbyWisitingthefDeanbMBtudentsivebsitefatthttps://www.uvm.edu/studentaffairsi

AlcoholfndiCannabislBtatementX

Askaifacultydmember,XiMvantXyouktoXyetihekmostiyoukcankuto X hiskcourse.XYoulkblayKakerucial®oleXn®youreducationkand
inoureadinessioearnandifullydengagedvithihelourselnaterial KIitsMmportant®okhotehatalcoholkandiannabiskhave
nodplacelnnRcademickenvironment. XTheykanXseriouslyMmpair®/ourability®olearnandietaindnformationthotnlydnkhe
moment®oubimaybbelising,lbutkipiol 8thourstbrimorekafterwards. Knkaddition,Falcoholndiannabisitan:

» Causelissuesivithkattention,dmemoryanditoncentrationk
* NegativelydmpactRhebualitytbfthowlnformationdskprocessedrandiiltimatelylbtoredX
+ Affectileepbpatterns,Bvhichinterferesivithdong-terminemory®ormation

ItdsHnylexpectation®hatyoulvilll obkeverything®oultanotbptimizelourdearningiand®oXullydparticipatednihiskourse.X

StudentiResources]|

Technicalupportforitudents

Students,tpleasedeadithistechnologyitheckHistitodnakelsureoukhrelteadydorttlasses.Btudentsshoulditontact®hefHelplineX
(802-656-2604)Horksupportivithtechnicaldssues.

ResearchandiCitationielp

Forthelpkelectingiresearchi®opics,Xindingdnformation Xitingisources,@andénore MaskdaMdibrarian.Althoughkheykareldvorking
remotely,dibrarianskarelalwaystbagerRobhelp.RYoubmaykhaskitjuestionstbyphone,fe-mail that,brikext, b rimakenkappointmentX
fortanMndividualltonsultation®vithFaNibrarian.X

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

Student®.earningAccommodations

InkkeepingkwithKUniversity®policy,XanylstudentivithakdocumentedidisabilityXinterestedXniutilizingkaccommodationsikshould
contactiBAS RhelbfficelbfiDisabilitylBervicesonkampus.KSASKvorksivithBstudentskandXacultyXnkanKnteractiveXorocessio
explorekreasonableandXappropriateXaccommodations KwhichXareXcommunicated®olfacultyXinkanXaccommodationXetter.XAll
studentskarelstronglylencouragediodmeetivithheirfaculty®okliscussithelccommodationsheytplankofisedniachiourse.

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

Diversity,lEquity,dandXnclusioniResources

TheivisionfDiversity,Equity,lAndlnclusionienteribelieveskxcellence®houldibelinclusivedihentirelniversityldf®ermont
(UVM)RommunitylandXsksteadfastly®@committedoithiskbelief.XEveryiday,KourkDivisionXstriveskokmakelourkvorkXaccessible,
affirming,andiaction-oriented®obhelpiensurelexcellencedsdnclusiveldfieveryone.

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

ThelPrismRCenterserveskheldiverseljueerand®ranskommunitieskatithelniversityofVermont. XWeksupportandempower
lesbian,Myay,tbisexual,Rransgenderfnditjueer®tudents,XasiivellFsktudentsivhoseldentitiesdalldnfbetweentbrigxpandibeyond
thosebltategories,Fandivorkoktreatelaltampuskommunitylvherelpeopletb i@l exualfandigenderfdentitiesiEankhrive.

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

EachfuskengageshoseXjuestionskifferently,XerhapsithroughXieligiousiradition,Xphilosophy,XorkspiritualXractice.XNo
matterfhowXoubnakefneaningbourllife, §oukhrevelcomet®helnterfaithfenterfortteflection,®piritualbpractice,®ducation,
anditommunitybbuilding.

https://www.uvm.edu/interfaithcenter


https://www.uvm.edu/studentaffairs
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

MosaiclCenterforBtudentsibfdColorX

TheMosaicKCenterforktudentstbfColorMCSC)®VisionMsRokreateliversefandirichkcommunityffempowered,®engaged,
andXenthusiastickstudentskoftolorFatd)VM.MWefullysupportithekholistickdevelopmentioelf-identifieddstudentskbficolorkso
thatitheybltanbbbtainheirigoalsforacademickachievement personalgrowth,Hdentityormation anditulturalitevelopment.

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

TheJVMRWomenk: GenderkEquityRCenterXultivatesjoyfulktommunitylvhilekadvancing®genderRequity®acrossidentities. XWe
envisionKabrave,Xdiverse XandXequitableXearning®environment&orkallXmembersRoftheXUVMRcommunity.X WeRbrovideXadvo-
cacyiservicesKorithoselnXourkcommunity®vhokhavekexperiencedisexualorintimatelartnerviolence, Xandistrivelokprovide
programming,leducation,tandieventsithatiaskiburttommunityftobexplore®helntersectionstbheiryenderndibtherddentities.

https://www.uvm.edu/wagecenterX

TipsoriBuccess

Studentskarefencourageobattenditlass,othomework omeRtobbfficebhours,BvorkRvithfpeers,fandraskijuestionsitobhelpfthem
succeednitlass.BniktaselheltourselgyoesHullyfbnline fherekarefewktesourcesHordtudentstbniemote/onlinedearning:

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

Helpful®esourcesktherthankhelnstructorincludetheXndergraduate/GraduatelNritingCenter,Bupplemental®nstruction,X
LearningiCo-opiutors,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 8X

Jank2 0K

Jank2 3K

Jank2 5K

JankR2 7K

JankBOX

FebXi X

FebXBX

Lecturei

LectureX2X

LecturexBX

LecturelX

LecturelbX

Lecturel6i

Lecturel/X

LecturelBK

SyllabusKntroductionX

OverviewkandiChoicelbfAnalyticalMethodsX
CalibrationfnstrumentalMethods,®PerformancelCharacteristicsX
Ohm’skRKirchoff'sd.aws,HntroRokElectronicsk
IntroobElectronicsicont’d)XselectiBitandidatelpapersiortgraduatelproject)X
SignalkandoiseX

RCCircuitsiRMnalogHilteringk

Operational®AmplifiersqfinalizelelectiontbpaperForlgraduatelproject)

(Molecular)pticallBpectroscopyX

FebibX

FebkBX

FebXi OX

FebXi 3X

FebiXi 5K

FebXl 7K

FebX2OK

FebR2 2K

Febx24X

FebR2 7K

Marki X

MarXBX

Mart6X

MarkBX

Marixi OK

MarXi 3X

Marki 5K

Marki 7K

Lecturel®X

Lock-intamplification,MigitalBignal-to-NoiselEnhancement Examii ®ProjectX D ue)X

LectureX OX CharacteristicstoflElectromagnetic®RadiationX

LectureX 1K SourcestbfiElectromagneticiRadiation,Mirrors,®PrismsKX

LectureX 2K Spectrometers,Metectorsq ExamiiDue)K

Lectureki 3K Theorytbfi$pectraldineshapesqvirtualdecture)X

LectureXi 4K Beer’sH.aw,®UV-VisAbsorptionXnstrumentation®virtualdecture)X

President’siDayK

LectureX 5X DeviationsHromiBeer’sd awX

LectureX 6X EffectsibfiNoiseldnV-VistBpectrophotometricBAnalysisk

LectureXi 7® UV-VisiblelBpectroscopy®pplicationsi

LectureXi 8X Intro®oMRMAbsorptionspectroscopyd guestdecturebbyfRusulMustafa)X

LectureX 9X Fourier®ransformind®AttenuatediiotalfReflectanceXRX

Lecturel®0X TheoryfbflRamaniBcatteringX

Lecture® 1K DifferentiFlavorstbffRamaniBpectroscopyk

Lecturel22X RamanKnstrumentationX

SpringlRecessi
SpringRecessi

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
MarkR2 7K Lecturel®6X Spectral®ntegration,lBpin-Spinktouplingdsubmitirstirafttbfipaper)X
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 TheorybfBandmBroadening,XolumniResolution BandiBeparationq ExamBDue)K
Apri24x LecturelB8X GaskChromatographyX

ApriX26K LectureXB9X HPLCKChromatographyX

Apri2 8K LectureOX Chromatographyfpplications¥ProjectBDue,®PapersiDue)X

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

MaykBKX Lecture 2K Graduateltudent®Presentationsi{PartikR)x

MaybbX

Lectured3X GraduatelstudentPresentationsd PartRB )X Exami)K



