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Overviewl

ThiskB-creditioursepresentskasurveybbfnstrumentalnethodstbffthemicalknaly-
sis.XWelvillfocusniunderstanding®helfundamentalkprinciplesfunderlyingMnstru-
mentaldnethodsknd®heiritealizationdnnoderndnstrumentationfortthemicalanal-
ysis.BWelvillfocustbnRheMollowinglbroadinethodologicalkareas:

» SpectroscopyX

* ChromatographyX

* MassiBpectrometryX
* Electrochemistry

ThiskskotkaK how-to"ourse;Xyoulvillthotlearnkthowkolbperatelanalytical®nstru-
mentsknoriwillkweXcoverXspecifickanalyticalX‘recipes.”® TheseXchangeX sometimesi
quitetjuickly)®vithitimekasitheltisciplineltjrows,$otburfocustbniprincipleskandion-
ceptskbflimplementationishould®provideXgreaterXinsightothXntokhowkcurrentXn-
strumentsivorkkasivellXasithekbasiskorl/ourkunderstandingkhowktheyiwvill®¥vorkxa
decaderomihow.XLastly,KwvekvillkayXattentionoktheXchemicallksystemskokivhich
theseMnethodskrelpplicablendthowibestRolbbtainkhelhemicallnformationile-
sireddisingtheldmostiappropriatelnstrumentalinethods.X

LearningtDbjectives]

Youtshouldieveloplaniunderstandingtof® helanalyticalkapabilitieskofafumbertof
instrumentalkmethodsKandxbeXableloksuggestisuitablekinstrumental®methodskfor
particularianalyticallproblems.XntbrderRolthosehekbestiinstrumentaldmethodXor
addressingtantanalyticaldproblem,Bvelvillltonsider:

* thetpropertytbrifjuantitytbhelthemicaléystemRolbelneasured®

+ thedphysicalfandithemicaldprinciplesiipon®vhichhelmeasurementiskbasedX

* generationtbffabignaltbykasuitabledetectorqtransducer)@ndhebprocessing
ofithelsignal®obtonvertitRokaormiappropriateoradeadoutitieviceX

 thelstrengthskandXimitationskfeachMparticulardnstrumentaldmethodXorap-
proach

IntbrderoknakeRhesekindstbfassessments,outivilltheed®oMinderstand:

* thelthemicalland/ortphysicalfprinciplestexploitedduring®helneasurementX

* howlthelnstrumentkactuallydmakeshedmeasurement,dandk

» somelftheechniqueskusedolmprovekanalyticalfiguresifmerit suchas
accuracy,drecision,ndiensitivity).®

CourselPhilosophyi

EachXfusKapproachesiksciencelvithkakdifferent®perspectivelinformedkbyXourkper-
sonalfupbringing,Xeducationalkbackground,®socioeconomickstatus,XracialXidentity,
ethnicity,landigender.XMytgoallsikokreatelaltlassroomienvironmenthatisupports
studentsromaiverselsettofbackgrounds. KIkstronglykbelievehaturkbestipath
forwardolmaking®cientifickbrogress¥solpromoteMnclusivenesskandequality KIt
iskmyRexpectationhatleveryfmemberfofithisklasskwillkalsoXsupportkdiversitykand
inclusion.KAsKacommunity,dvelshouldistrivedoluphold®theldealskofXOurlCommoni
GroundiandivelcomelanysuggestionstasobhowbitankpromotelabmorektiversekandX
inclusiveitlassroom.®

Requiredilexbookl

Principles of Instrumental Analysis - 7th Ed. bylDouglaskA.lEkoog,F.XlameskHoller,X
andistanleydCrouch{ISBN®781305577213)X

AvailablekattheMJVMIBookiBtore,Mmazon,tbrithelpublisher,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
209% MK HomeworkX
40%NK Projects,Xl 0%beachiX

GradesivillfollowRthetandardi$cale:XAR=3-100%;XA- =F0ON 92%;B+8=MB 7% 89%:;MBNX=[B3KX 86%:;MB- =[BOM 82% ;M +K=K/7X
- 79%;MCR= 73 - 76%;XC- = 70 - 72%;MD+K= 67 - 69%; DX= 63 - 66%; D- = 60 - 62% ;XK= < 60%.KXGrades will be curved at
theltliscretiontb™helprofessor.MGradingturvesivillbbelifferentforfindergraduatelndiyraduateltudents.

AssessmentstbfiGradedWorkX

* MidtermiandiFinalkExams:KTheknidtermkandifinalexamsivillbelprimarilyiconceptualnkhature.XNokcalculatorsiwil ke
neededriallowed. XEnayknakehelexamsake-homeueRoMC OVID-19Melatedioncerns.X

* Homework:XHomeworkassignmentsiwillbelgradednkakcompletiondribestieffortibasis KItkskentirely®acceptableXand
encouragedtoXworkXwithXyourpeerskontheXweeklyXproblemKsets.® TheXproblemKsetswillXconsistRofkbetweenk3®- 10
problems.XHomeworkkvillkbelassignedionMondayskandivillbelueRhelollowingMonday.KM atelassignmentsivillfhotkbek
acceptedinlesstbtherwiselexcusedibykne.X

* Projects:XTherelvilllsmallfprojectskassignediiuringthelsemester.XTheselprojectstarediesigned®okhllowtstudentsitobstudy
certainkopicsicoverednXlasskneeperietailkand®mayXequired-udimentarykknowledgelbfoding. KYoukmayusekany
programmingNanguagebrihumericalltomputinglenvironmenttoknswerktoding-relateddproblems.XPleasel peakokneif
youbtiobhotfhaveltodingiexperiencetbritequirebhelpitolanswerltheselbribthertproblems.X atelprojectlassignmentsivillhot
bekacceptediinlesstbtherwiselexcusedibybne.lRubricspecifyingtgradingitriterialvilltbelprovided®oRhelstudentstbnithe
dateithatthelprojectskarelformallytassigneddnitlass.X

Courselrormati
Modality®Description

ThiskourseRvillkbekheldXn-personkunlessitherwiselspecified. ®¥StudentskattendingMecturelmustiobeyitrictiociallistancing
requirementsindbtherfJVMiboliciesksktipulatedibyRRheliniversity’sbreentandiGoldiPromise MRvilllgjivetudentsiinstructions
onthowRtobproceedinkhefeventthatitheltourselwitcheskokanibnline-onlyHormatiue®olCOVID-19%oncerns.

BlackboardandicrosoftileamsiX

ClassknoteskwillxbeXpostedXoBlackboard.X LectureskwillkbeXive-streamedXusing®MicrosoftXTeamskforkstudentskwvhokcannot
attend®heRXourse XKInkheXeventithatkhiskourselswitcheskolankonline-onlyormat,dvelvilluselMicrosoftlleamskoltonduct
thelremainderfofthelourse. XThefuselbfdaptops,MPads, andithermobilefeviceskoMollow/makellassthoteskandiparticipate
inkourseRactivitiesdskhighlyencouraged.XPleaselspeak®omelfithiskskhotiossibleoriyou.XPleaselefrainfromisingithese
devicesMorkanythingtbutiactivitiesttelated®oRheltlass.X

CourseMPoliciesl

General®Attendance,®ParticipationiPolicies,landExpectations

Attendance/participationdn®hiskoursedsixpectedforourobucceed . KrhelJVMiattendancelpolicytbutlinesiexpectationsior
attendance. [Btudentskaredexpectedtoltompletethomeworkiandieaditlassthotesqwhich®@villtbebpostedipriortodecture)tbefore
class.iBciencethastheverfndisthotiionedntsolation. XAMmajortparttbfthisiourseRvilltiependiiponitiassitliiscussion,Bvorkingn
teams briparticipatinglinibthertgroupbactivities.lBtudentshareixpecteditotbeleamplayerskindlolnaintainktespectfullearning
environmentisokhatleveryonelskheard.XRacist,Xsexist,korkanyotherkbigoteddanguagelvillhotbeXoleratedandrarelgrounds
fortbeingkasked®oleavelhekclass.XFinally,®givenithekcontent-heavykhaturelbfithiskcourse MtksKvirtuallyimpossiblelokcover
everyRopiclnheloursebhotesinietail XCourseMecturesivilltbbeleservedforiktoveringlivhatleemiolbelheknostdmportant
oridifficult®opics.®However,Xanybnaterialitovereddn®heltoursebhoteskareMairlgameforiexamstorthomeworkkassignments.

Excused®\bsenceXPoliciesX

* ReligiousiHolidays:XstudentsthaveRhelightolpracticeRheleligiontbftheiriehoice M oubtheed®oknissiklasskolbbserve
abteligioustholiday,bbleaseBubmittheltiatesbyourtibsencefolnednivritingtbyRheendibftheeconddullXveekibitlasses.
YoulvillhebpermittedliofnakelipivorkXvithinfnutuallytdgreed-upon®imeframe.khttps://www.uvm.edu/registrar/religious-
holidaysKk


https://www.uvm.edu/deanofstudents/green-and-gold-promise
http://catalogue.uvm.edu/undergraduate/academicinfo/rightsandresponsibilities/
https://www.uvm.edu/registrar/religious-holidays
https://www.uvm.edu/registrar/religious-holidays

* Inter-collegiatefAthletics:MemberstofUVMRarsitylanduniorarsityeamskarelesponsibleorfdocumentingdnivriting
anyltonflictsthetween®heirfplannedbathletic’schedulefand®heltlassichedulebbyRhelendibfRheRndXull@veekbitlasses.
YoulvillbelpermittedoMnakelipvork®vithinkamutually®greed-uponimedrame.X

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

* OtherAbsences:XAbsencesiuelobextracurricularfbribtherkactivitiesthoti$pecifieddbovebhouldibelbroughtitodnykatten-
tionkassoonkaskpossiblelsoRhatveltanivorkbutknkarrangementokimakelupkvork.

COVID-specific®Policies

ThelUniversitylbfd/ermontiteserveskhelightitodnakelthangesinkheltoursetofferingsi http://catalogue.uvm.edu/),knodekbf
delivery,Xdegreelequirements,Xharges,®regulations,Kandprocedureskontainedhereinkaskeducational Minancial, Xandkhealth,
safety,dnd®velfareltonsiderationsiequire tbrihskhecessaryobeltompliantivithijovernmental kaccreditation,tbripublicthealth
directives.X

DueRoMCOVID-19Koncerns,studentskarelexpected®oMnaintainkalsafelatmospherelvhenkattendingklass. XrhelGreenandiGoldX
PromiseltlearlybarticulatesithelexpectationsihatiVMehasHortstudents,faculty,andistaffitoemainktompliant®vith®lIXCOVID-
19%ecommendationsKromihelederalCDC,RhelStateld/ermont,BandthekCitybofiBurlington.XKThisdncludelollowingkallXules
regardingifacialitoveringstndiocialdistancingiivhenbattendinglass. X oubtobhotollowRheselguidelines, Xvilla sk®/outo
leaveltheltlass My ouorgetyourlimask,¥ouktannotienter®hektlassndshouldigolbackndietrieve®ourdmask. Xrhel odelb X
StudentiConductioutlineskpoliciesielated®oWiolationsibfithelGreenndiGold®Promise.BanctionsforiolationsdncludeXines,
educationalsanctions,dparentkhotification,tprobation,landuspension.

Youbaybheedfolsolatelbriuarantine@hisemesterttiuelolCOVID-19k oncerns. Kfthishsikheltase, BtudentHealth®ervicesHvill
informitheean’stbffice MivillRhenitontactitheflean’stbfficelforitonfirmationRhatBtudentdsinuarantinefridsolation [Btu-
dents,especially®hoseXvhobarelsymptomaticinjuarantine,®villbbelexpected®oltontinueRheirthcademicivork X&villBvorkRvith
studentsinijuarantinendisolationdnkbmutuallydgreed-uponformatiotinake-upbinisseditourselnaterialtandattenddecture
virtually.l8tudentskarelencouragediole mailtimeidirectly®obtiscusskhowRolproceeddn®heltourseluringijuarantine/isolation.
AllrtoursebhotesknddeadingsivillbelavailableRoRheltudenttbniBlackboard.

EmailPolicy

Studentskarelencourage®oemailimeldirectly®oklarifyanyRjuestionsktoncerningthomework,Xprojects,Borkmaterialskovered
inkheXtourse . KThelsubjectdinedfiemailsishouldionlyXontainkhelvordsk' CHEMKR 2 1:XnstrumentalXAnalysis.”KEmailskvil ek
filtereddisinghislubjectdineRolensureRhatiheykaredhotimistakenlydmissed . Kivillfhotirespondoemailsihatiokhotilontaink
theselvordsinkthelsubjectdine. KUnlesskherelskanemergency,Xivillgenerallyonlyanswerkstudents’®emailskwicekalkday,Kati
around8:30xandxl 8:30.X

Recording®Policy

Ouritlassisessionstnaybbelhudiovisuallydecordeddoristudentsiin®heltlassioteferfbackito,landdorienrolledtudentsivhokare
unableRobkattendiive lBtudents@vhobparticipateRvithiheirttameralengagedibriitilizekbprofileNmagetarekagreeingitobhaveltheir
videodrmagelecorded X oukarefinwillingkoXonsentokhaveXourtprofilefor¥ideomagelecorded,elsurelokeeplour
cameratoffandidobhotiusefalbrofiledmage. M ikewise Btudentsivhoun-muteluringilasskand®articipatelorallylarelagreeing
tothaveltheiroicesiecorded Mfyoutaredhotivillingtoltonsentiobhavelouroicelecordediiuringitlass,oulvilltheed®obkeep
yourknmutelbuttonkactivateddandommunicatelexclusivelyfusingithe‘chat"®eature, Mvhichallowskstudentsk oty peljuestionsi
anditommentsHive.

Importantiniversity®Policies

AcademicKntegrity

OffensestgainstiihelCodeldMAcademiclntegritytarelleemedieriouskndinsultthelintegritydbfithelntirefcademicommunity.
Anylsuspected®violationskoftheXcodeXarelakenkveryXseriouslyandiwillkbelforwardedolheXCenterforkStudentEthicskand
StandardsXorurtherdnvestigation.®ViolationsfoftheXCodelbfAcademiclntegrity-includingiany®nappropriate®ollaboration,
collusion,Xcheating,Xorroboration,Kplagiarism,Koranykotherkelatedibffense-willbeXfullydnvestigatedaccording®tokheRrules
settbyheJVMMAcademiclntegritybOfficeandimaytbelpunishabledvithkacorelbferoforithefassignmentiniuestion.ietails
canibeloundxati

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

GradeMAppeals

IfYoulvoulddikeR ol ontestiabgrade,tpleasedollowRhetprocedurestutlineddn®hiskpolicy:
https://www.uvm.edu/policies/student/gradeappeals.pdf

CodeBtudentlConductX


http://catalogue.uvm.edu/
https://www.uvm.edu/deanofstudents/green-and-gold-promise
https://www.uvm.edu/deanofstudents/green-and-gold-promise
https://www.uvm.edu/sites/default/files/UVM-Policies/policies/studentcode.pdf
https://www.uvm.edu/sites/default/files/UVM-Policies/policies/studentcode.pdf
mailto:David.Punihaole@uvm.edu
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
FERPARRightsiDisclosure

ThelpurposetbffthiskpolicyMskolommunicate®helightsifistudentsiegardingfaccessio,andiprivacyfofheirtudentieduca-
tionalecordstasiprovideddorin®helFamilylEducationallRightskandiPrivacy¥Act{ FERPA)®DXI 974.

http://catalogue.uvm.edu/undergraduate/academicinfo/ferparightsdisclosure/
PromotingiHealthtandiBafety
Thelniversitytbf®/ermont’sthumbertbnelprioritydsiolsupportiabhealthylndbsafelommunity:
CenterforiHealth®ndWellbeingbhttps://www.uvm.edu/healthX

Counselingik: Psychiatryservices{ CAPS):IPleaseitall®B02-656-3340Forkassistance.X

C.A.R.E.Hf¥outhreltoncernediaboutB VM ommunitydmembertbrireltoncernedboutfpecifickevent,Bvelbncourage®oulto
contactithefDeanBtudentstDfficeN802-656-3380).X ¥/ oulvoulddikekolremain®nonymous,¥ouktanieportdouroncerns
onlinelbyWisitingtheleantbffBtudentsivebsitekatthttps://www.uvm.edu/studentaffairsk

AlcoholdandXannabisbtatementX

Askalfacultydmember,XiMvant®youkoXyetheXmostEyoukcanutohiskcourse.XYoukblayRakerucialXoleXnlyoureducation®and
indyourieadinessioNearnandifully®engagelviththeltourseMnaterial KItMsMmportant®okhotekhatkalcoholndiannabiskhave
notplacelnnacademickenvironment.XTheykankseriouslydmpair®/ourkability®olearnkandietaindnformationkhotnlydnkhek
momentXoulmaybbelising,lbutkipoi 8thourstbrimorekafterwards.Knkaddition,falcoholnditannabisktan:

» CauseNssueshvithiattention,dmemorytanditoncentrationk
* Negativelydmpactthelualitytbfthowlnformationdsiprocessedrandiiltimatelytored®
» Affectileepipatterns,BvhichMnterferesivithdong-termbidmemorydormation

Itlstnybexpectation®hatyoulvilllobeverything®oubtanotbptimizelourdearningandioullyiparticipateMnihiskourse.X

StudentMResources]

Technicallsupportforistudents

Students,tpleaseteadthis®echnologyitheckiistitonakebureloukbredeadydoritlasses.Btudentsishoulditontact®helHelplineX
(802-656-2604)Korupportivithtechnicaldssues.

ResearchkandiCitationtHelp

Forthelpiselectingiresearchi®opics,Xindingdnformation kitinglsources,@anddnore, MaskdaMibrarian.XAlthough®heykareldvorking
remotely,MibrarianstaretalwaysiagerRobhelp.oubmaykaskijuestionskbydphone fe-mail lthat, bbritext,lbrimakelntappointmentX
forfandndividualitonsultation®vithEHibrarian.K

* HoweRLibrary:khttps://library.uvm.edu/askhowek
* DanaMedical®Library:khttps://dana.uvm.edu/help/askX
* SilverBpecialiCollectionsM.ibrary:&https://specialcollections.uvm.edu/help/askX

Student®.earning®ccommodations

InkkeepingkwithRUniversity®policy,XanyXstudentivithakdocumentedidisabilityXinterestedXnXutilizingkaccommodationsikshould
contactiSAS RhelbfficekbfiDisabilitylBervicesonktampus.KSASKvorksivithBstudentskandfacultylnkanknteractivelorocessito
explorekreasonableXandXappropriateXaccommodations,KwhichXareXcommunicated®okfacultyXinkanXaccommodationXetter.XAll
studentskarelstronglylencouragediolimeetvithheirfaculty®obtliscussithelccommodationsheybplankolusednieachiourse.

ContactibAS:
A170K.iving/Learningienter
802-656-7753
access@uvm.edu
https://www.uvm.edu/accessK

Diversity,MEquity,landinclusionfResources

TheMivisionMDiversity Equity,ndlnclusioniCentertbelieveskxcellence®houldibelinclusivelhelntireMniversitybfiWermont
(UVM)EommunityRandXlsksteadfastlycommittedokhiskelief. KEveryRday,RourkDivisionkstriveskokmakelourivorkaccessible,
affirming,Xandraction-oriented®obhelptensuretexcellencedsMnclusivelbfeveryone.

https://www.uvm.edu/diversityX


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
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

UVMIPrismiCenterX

ThekPrismRCenterserveskheiversejueerfand@ranskommunitieskatithelniversitylof/ermont.XWeksupportandempower
lesbian,Myay,tbisexual,®Rransgenderfandijueertudents,kasiivellstudentsivhoseldentitiesdalldntbetweentbrigxpandibeyond
thoseltategories,fandivorkobktreatelaltampusiktommunitylvherelpeopletb @l exualfandigenderfdentitiesiEanikhrive.

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

EachfuskengageshoseXjuestionskifferently,Xerhapsithroughieligiousiradition,Xphilosophy,XorKspiritualdractice.XNo
matterfhowXoubnakefneaningbfourllife, outhreRvelcomet®helnterfaithienterfortteflection,®piritualtbractice,®ducation,
andiommunitytbuilding.

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

ThelMosaiclCenterorkBtudentskbfColorMCSC)®isionMskokreatelaiverseandrichkcommunityffempowered,®engaged,
andXenthusiastickstudentskoficolorkatd)VM.BMWekfullysupportithekholistickdevelopmentibself-identifiedstudentskbficolorikso
thatitheybtanbbbtaintheirigoalsforfacademickachievement,personalgrowth,Mdentityormation,Fanditulturalevelopment.

https://www.uvm.edu/mcsc
Womenkk: GenderlEquitylenter

ThelUVMRWomenX: GenderkEquityMCenterXultivatesjoyfulkcommunitylwhilekadvancing®genderequitylacrosskdentities.XWe
envisionKakbrave, Kdiverse,XandXequitableXearning®environmentiforXallkmembersKofitheXUVMRcommunity.X WekprovideXadvo-
cacyXservicesKorthoseXnourkcommunity®vhokhaveXexperienced®sexualforntimatedpartnerviolence,XandstriveoXprovide
programming,feducation,fandieventsithatfaskiburttommunityfolexplore®helntersectionsibftheirljenderndibtherfdentities.

https://www.uvm.edu/wagecenteri

TipsforlBuccess

StudentstarelencourageRobattenditiass,tlofhomework, ftomeRtobbfficebhours,Bvork®vithipeers,Bandiaskitjuestionsitobhelphem
succeednnitlass.MnitaseRkheltourseloesHullybbnline therekarefaewkesourcesHortudentsibnemote/onlinedearning:

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

HelpfulkesourcesktherkhankhelnstructordncludelheXndergraduate/GraduatelVritingiCenter,supplementallnstruction,®
LearninglCo-opkutors,Fand®upplementalitourselnaterials.)X


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

MODULEX :kElectronictCircuitsX

FebXi X

FebXBX

FebbX

FebXBX

FebXl OX

FebXi 2X

FebXi 5K

FebXl 7K

FebXi 9X

LectureXiX SyllabusKntroductionX

Lecture®X Measurement®Basics,l0hm’sEandXKirchhoff’sd.awsX
Lecture®BX Serieskand®ParallellCircuitsX

LecturedX Voltmeters/Ammeters,lCapacitorsX

LecturedbX RCKCircuitsMPartXi )X

Lectured6® RCKCircuitsdPartikR)X

Lecture®’® Operational®Amplifiersi{PartXi )X

LecturedBX Operational®AmplifiersqPart2)X

Lectured®X Introduction®olBignaldandNoise

MODULERR:MpticalBpectroscopyi

FebR2 2K

FebX24X

FebXp 6K

Marki X

MarXBX

MaribX

MarkBX

Marixt OK

MarXi 2K

Marki 5K

Marki 7K

Marki 9K

MarX2 2K

Marik4K

MarX2 6K

LectureX OX Introduction®olDpticallBpectroscopyX

Lectureki 18 ComponentstfifDptical@nstrumentsiPartXi )X
Exami M moduleki )X

Lectureki 2K ComponentstoffOpticalnstrumentsiParti2)K

LectureXi 3X AtomickAbsorptionfandEmissioniBpectroscopyk

LectureX 4X UV-VisibleMAbsorptionBpectroscopyX

LectureXi 58 UV-VisibleXAbsorptionfpplicationsk

Lecturel 6K LuminescencelbpectroscopyKX

LectureXt 7X Infrared®bsorptionBpectroscopyX

LectureX 8% RamaniBpectroscopyX

LectureX 9K InfrareddandRamaniEpectroscopypplicationsk

Lecture®0X Non-linearfDpticallbpectroscopyX

Lecture®1X Introduction®olpticalMicroscopyX
Reading/Respitedayd noktlass)X

Exam{ modulekR)

MODULERB:MMagneticlResonance,MMassiBpectrometry,lChromatographyX

Marx2 9K

MarXB 1K

Lecture®2X MagneticlResonance®MethodsiPartkil )X

Lecturel®3X MagneticlResonancefMMethodsHParti2)X



AprieX
Apri5K
Apri/X
ApriBK
Aprii 2K
Aprii 4%

ApriXi 6K

Lecture®4X MagneticlResonanceethodsiFieldXIripK
Lecturel®5K SurfacelCharacterization®lechniquesi
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