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Overviewl

Chemistryfiskanfxperimentaliscience,loRvhatibetterivayftolprovidefthefoundation
forlyouriturrentandfuturelbtudiesthan®obiscoverhemin®heldaboratory?Knithis
course,@vedvillexplorelsomeldfithefundamentalitonceptsiinderlyingkalllbfiChem-
istrydbyXearningkhowktokdoMscience:Xaskkjuestions,Xpostulatekhypotheses,Kdesign
andiperformbexperiments,®hareflata,ftolloborate,andRryMorgeralittlebbittbfibrder
fromithelthaostbfithebhaturaldvorld.®

ThisHskMab-baseditourselhativilldintroduce®outofhewkxperimentalfethodsknd
teachoutbasickkillshativillserveloukasoutakedmoreladvancediourseworkin
Chemistryfandiotherkhaturalsciencelisciplines. XWebkwillkalsols pend®imeblvorking
togethertbeforelndfterurvorkinithelab,®xploringthowRonovedromMuestions
bornetffburbhaturalfuriosity,Rollesigningkexperiments,®Rolkompilingkandivaluat-
ingitheXesultingkdata.KLastly,Mvelwillkaddressivaysinivhichvelcommunicate®he
resultsofXurlvorkXsokhatkotherskmightkalsolearn®moreabouthekbehaviorkand
propertiestbfithemicaldubstances.®

Required@ourseMaterialsl

RequiredXTexts
Therelaredhoequiredextsiforkhisktourse.XHandoutsforieachMaboratorylexercise
willbetprovided,Mastheeded,andRvilldincludediteratureleferenceskasthecessary.X

Required®aterials
ThisHskMaboratoryfourse,BolyoulvilltheedrMablhotebookndbafetylylassesithe
samelneskyoulvilltheedranduseRnCHEMKD4 7% OrganicChemistry®orfMajorski ¥
willkbeXineloMise).Xikalsodecommend®hat®oulburchaseaninexpensivelscientific
calculatori@okuseXinkkheRlabXandXinkotherkclasseswvherekyoukarekotkableloXuseka
graphingitalculatortoribtherfpersonalilectronickievicelbniexams.X

Coursel.earningtObjectivesl

Togetherkwith®heXCHEMXO4 7Xco-requisiteXcourse,XyoulkwillkobtainKakfoundational
understandingXofihelmajordeaskinkchemistry,Koftenkdemonstrated®withXorganic
compounds.XThiskcoursekservesitokbothXsupportthelvorkXdoneXinKCHEMKXD4 7kas
wellaskolexploreltherkthemicalonceptsandidnethodologiesundamentalokall
areastbfichemistry,Mncludingtanalytical physical,¥anddnorganicithemistry.

Welvillbisebkdbtliscoverybbrijuided-inquiryltructurelinihisttourselothat,@nthddition
tolthelsubject-baseditontent,¥oulvillthelexposedRokanditlirected®ololvelthemical
problemsiin®helaboratoryfisinghelcientificnethod Ktisurthopefhatheltritical
thinkingkandiproblem-solvingkills®oulvilldearnFandiemploylndearningithemistry
thisieartvillervel/oukaskoutexplorelisciplinarylareasibtherthankkhemistrykand
willprovidelyoulvithEaemplateortexploration®hroughout®ouriife.

SomekspecificlearningbjectivesKofthiskcourseXacrosskbothXsemesters)Xinclude
understanding:

* thelcientifictmethodaskabtprocessHortproblemiolvinglanddearningiehemical
principles

* howRobtritically®nalyzelcientificMiteratureX

* howRolnvriteNikekabscientisti

» covalentanddonickbondingX

* bondipolarityFandiipoledmomentX

* intermolecularorcesk

» chemicalequilibriumi

* acidskndibasesk

* PHBK,, K,

* reactionXkineticsiandimechanismsi

* reactionienergeticsi{thermochemistry)

* spectroscopicidentificationtbflbrganiclcompounds

(Note:&hisNskhotFaniexhaustivelisttanddsubjectolthangetbaseddnRhebheedstbf
thestudentshiniheltlass.)X
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Grading®Bcheme

Yourktourselyradetvilltbelleterminedibyl/ourtpointotalkatithelendibthelsemester.KTherelare 00K ossibledpointskhatiank
betearned,faccordingoheollowingbdistributionitategories:X

20%NK AttendanceK
30%NK LabMNotebookKX
10%K ParticipationX
40%NK LabiReflectionsX

GradesivillfollowRthelstandardicale:XAR-193-100%:;XA- =FD0K 92%;MB+R=MB7X 89%:;BR-KB3KX 86%;MB- =KBON 82% ;M +RB-K 7K
- 79%;KCR= 73 - 76%;MC- = 70 - 72%;MD+¥= 67 - 69%; D= 63 - 66%; D- = 60 - 62%;¥FX= < 60%.XGrades will be curved atX
thebldiscretiontbfhelprofessor.

Pleasebhote:X

» Attendance:XSinceRhisdskaNMaboratoryXourse,MyoukarelexpectedolelnidableachdveekXorkeachexperiment/exercise.
TherelarefhokmakeupXabKsessions.XPleaselhote:Nitksknotkpossibleokpasskhiskcourselwithkmorelthankwokabsencesi
(excusedibriinexcused).X

» LabMNotebook:Roulvillthelexpecteditobkeeplabhotebooklocumentingtl by ourbpreparationfornd®vorkinithedab.Rour
labbhotebook® carbonlessitopies”®villtheltollectedtftertbachabitlassessionfndissessedielativeothelexpectations
andijooddaboratorytpracticefpresentedoyoulinitiass. Mhilednanybbburabsivillbhotequirelnytdvancelpreparation,
forthosehatioequiredt,Mackibfevidencelfpreparednessoraboratorylexperiment/exerciseltoulddesultdn®/our
expulsionfromithedabMorhettlay,Hfitlsitletermined®hatioukarefhotiprepareddorivorkingisafelylinihedaboratory.X

* Participation:XWebkwillelytheavily®on®vorkingXollaborativelydnkhiskourseandiyourfbehaviorinkthelaboratoryvillbe
assessedXrelativeolyourkeffortsoksupportithelearning®objectiveskofidheXclasskaskakvhole . XNoKsingleXpersonXinkthis
courselwillkbeXableRoMperformiali™heXexperimental®neasurementskihecessaryloestithekhypothesesosedrandXo
answeritheuestionskraised®-XcollaborationfandsharingkbfidataandibservationskareXessentialtokthelsuccessofitheX
entirebtlass.X

» LabMReflections:Whileherefvillthotthelormallabeports®¥oulvilltheed®oRvriteMorihisitourse, ffter®achdabiexperience
theredvilldbelsomelkindd i romptolvhich®oulvilltbelexpectediokhinkFaboutndiurndnkalvrittenkreflectiontorivery
brief)#eportipriorRohethextlabperiod. Kypically,®heseRvillh ebhofnore®hanf@wobpagesndivilldbessignedyfSaturday
offeachveekandtiuelbyRhebtarttbfdabieachiveek X

CourseiPoliciesl

GeneralfAttendance,®ParticipationiPolicies,landExpectations

ThisktourselisRvorthX -credit.XAskltesult,Foutdrelxpectedloltommit tontaverage, boutBihoursiherfiveekiolvorkidssignments
outsidelofheMn-classtperiod.KAttendance/participationdnkhiskoursedskexpectedor®oukolsucceed. KTheXJVMrattendancek
policyboutlinesexpectationsforkattendance.XStudentskarelexpected®olompletethomeworkandieadilassthotesK whichiwill
betpostedipriorodecture)beforeltlass.Bciencethastheverindisthottionednisolation.XAEnajortartibhisitourselvilltlepend
uponbilassiliscussion,lvorkinglin®eams,Mriparticipatingiintbthertgroupbkactivities.XStudentskarelexpected®olbeeamplayers
anditobmaintaintbbespectfuldearninglenvironmentiolthatieveryonelstheard.iRacist,exist,fbrinytbtherfbigoteddlanguagevill
nottbeRolerateddandrarelyroundsortbeingkasked®oMeavethektlass.

Excused\bsencePoliciesX

* ReligiousiHolidays:XstudentsthaveRheltight®olpracticethebteligionfbfitheirkthoice M outheed®omissilassiolbbserve
abeligioustholiday,bleaseubmitfheiiatestbyourtbsenceRofnelin®vritingtbytheendbtheeconddull@veekibftlasses.
Youlvillthebpermittedobnakelipivorkivithintdnutuallyfdgreed-uponlimeframe.khttps://www.uvm.edu/registrar/religious-
holidaysKk

» Inter-collegiatelAthletics:XMemberstofVMRarsitylandunioriarsityReamskarelesponsibleforfocumentingdnivriting
anybltonflictsthetween®heirfplannedtathleticchedulefanditheitlassichedulebbyRhefendibftheRnd¥ulldveekibfitlasses.
YouRvillbelpermittedodmakelipBvork®vithinkanutuallyfagreed-uponimeXrame.X

* MedicalandEmergency®Absences:KAbsencesiueloksickness,KaskvellXasXmedicaldandfamily®emergencies,Xshouldibe
broughtRokmykattentiontasboonkaskpossible.RroutvillbbelpermittedolnakellipBvorkivithintadnutuallylagreed-uponitime
frame.X

* Otherf\bsences:XAbsencesuelolxtracurriculartbribtherfctivitiesthotpecifieddbovelhouldibebbroughttobmykatten-
tionkasksoonkaskpossibleloRhativeltanivorkibutnkarrangementokimakedipivork.X
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COVID-specificiPolicies

ThelUniversitylbfd/ermontireserveskhefightitodmakehangesiinkhelourselofferingsX http://catalogue.uvm.edu/),knodekbf
delivery,Xegreelequirements,Xcharges,®regulations,Kand®rocedureskontainedihereinfasducational Minancial, Xandihealth,
safety,landi¥velfareltonsiderationsitequire bbriaskhecessaryitobbeltompliantivith®yovernmental fhccreditation bripublicthealth
directives.X

DueloMCOVID-19%oncerns,studentskarelexpected®olinaintainkalsafelatmosphereldvhentattendingklass.XThelGreenandiGoldX
PromiseltlearlytarticulatesithelexpectationsikhatVMehasHorstudents,aculty,Bandstafitoemainitompliant®vith&lIXCOVID-
19%ecommendationsromihelfederallCDC,RhelStatelo/ermont,FandrhelCityfofBurlington. KThisincludeXollowingtall®ules
regardingfaciali€overingskandocialistancingivhenkattendingitlass. M outokhotollowtheselguidelines, XRvil Ik sk®/ouk o
leaveltheltlass. My ouorgetlyourdmask,¥ouktannotienterihektlasskndshouldigolbackndietrievelyourdmask. XrhelC odelb
StudentiConductioutlinesipoliciesielated®oliolationstbtheMGreentandiGold®Promise.anctionsiforiolationsdncludeiines,
educationalanctions,tparentkhotification,probation,landiuspension.

Youknaykheed®olsolatelorijuarantinehislsemesterueoXCOVID-19Koncerns. KfithisMskhelase, lBtudentiHealthiBervices
willdnformRhelDean’stbffice. Mivillkhenktontact®heMlean’stbfficedoronfirmationkhatkabtudentdsiniuarantinetbrisolation.
Students,tespecially®hosefvhobarefasymptomaticlnijuarantine Bvillbbelexpected®otontinueRheirtacademickvork Kvilldvork
withstudentsinijuarantinelandidsolationdnkbmutuallylgreed-uponormatRolnake-upbnisseditoursednaterial Btudentskare
encouragedolmailtimelirectly®oRliscussthowRolproceeddn®heltourseluringljuarantine/isolation.X

EmailPolicy

StudentskarelencourageRoemailtineldirectly®obtlarifylanytjuestionsitoncerningthomework Mrojects brinaterialsiEovereddni
theltourse.KPleasethote:RThelsubjectinetbffemailsihouldibnlyltontain®helvords® CHEMBDS5 1:XExploringlChemistryXi "HEmails
willtbeMfiltereddisinghislsubjectdineolensurelhattheytarekhotinistakenlybmissed. Xikwvillkhotlespondiolemailsithathkd okhotX
containitheselvordsinkhelsubjectdine.XUnlesskherelskanemergency,XiwilllgenerallynlyRanswerkstudents’®mailskoncelai
day,&atkaroundxi 8:30.

ImportantiUniversity®Policies

MandatediReporter

Studentsihouldfeel®velcomeltotomeRolneforfadvicelandiuidancelegardingitheirfacademicjourneyt VM. Btudentsitan
alsotomeltobmeRtobteportinisconductbnybkind.XPleasebhote:Maminandatedieporter.XivillthavefofeportnyMdnisconductX
thatkdtudenteportsoRhelappropriateluthoritieskt VM.

AcademicKntegrity

OffensestgainstiihelCodeldMAcademiclntegritytarelleemedieriouskindinsultthelintegritybdfithelentirefcademicommunity.
Anylsuspected®violationskoftheXcodeXarelakenkveryXseriouslyandwillkbelforwardedolheXCenterforkStudentEthicskand
StandardsXorurtherdinvestigation.®ViolationsfoftheXCodelbf¥Academiclntegrity-includingkany®nappropriate®ollaboration,
collusion,Xcheating,Xorroboration,Kplagiarism,Koranykotherkelatedibffense-willbeXfullydnvestigatedaccordingtoheXrules
setbbyRhelUJVMRAcademiclntegritybOfficelandimaybbelpunishablelvithiacoretbferoforRhelassignmentiniuestion.etails
canibeloundxati

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

GradeMAppeals
IfiyoukdvouldiikeRobtontestiabigrade,dpleaseollowRthefprocedurestbutlineddnithiskpolicy:
https://www.uvm.edu/policies/student/gradeappeals.pdf

CodeBtudentlConductX

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

FERPARIghtsiDisclosure

Thebpurposetdhiskpolicydskoommunicatelhelightstbfistudentsiegardinglaccessito,landiprivacybotheirfstudentieduca-
tionalecordskaskrovidedforEnheFamilylEducationalRightsknd®Privacyct{ FERPA)bXI 974.

http://catalogue.uvm.edu/undergraduate/academicinfo/ferparightsdisclosure/
PromotingiealthfandiBafety
ThelUniversitybbfd/ermont’sthumberfbnelprioritydsRolsupportiabhealthylndéafelcommunity:
CenteroriHealth@nd®@Wellbeingthttps://www.uvm.edu/health®

Counseling®z PsychiatryiBervices{ CAPS):kPleaseiktall®B02-656-3340Korkassistance.X
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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
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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
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CourselbcheduleqSubjectoMChange)l

SeptkeKX
SeptdX
SeptXi 6K
SeptR 3K
SeptxBOX
Octi/X
OctXi 4K
OctR 1K
OctX2 8K
NovXiX
Novii 1X
NovkXi 8K
Novix2 5K
DeckX

Dect®K

WeekXi

Weekx

WeekXB

Week

Weekb

Weekb

WeekXy

WeekB

Week®

WeekX 0

WeekXi 1

WeekXi 2

WeekX 3

WeekXi 4

WeekX 5

Intro/Safety/ExperimentiesignX
ACSKxam/Classiiscussion®
Nitrocellulose®PaperfReaction®ChemistryX
Atomickbtructurelk

NOMXCHEMMO5 1M ABX

BluelBottlelChemicallockX

Penny-goldExperimentk
Synthesisknd¥pectroscopytbfiMetal-Ligand®omplexesi
NOXCHEMMD5 1R ABX
StoichiometrybfiligandiMetallComplexesk
EffectsbofipHbnMelectronicktructure,d abMCheck-outX
NOXCHEMMD5 1K ABX
ThanksgivinglRecess®NOXCHEMMD5 1 ABKX
NOMCHEMK05 1HLABK

NOXCHEMMO5 1M ABX




