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The   Science   Department   at   Springside   Chestnut   Hill   Academ[   proXides   a   rigorous,  a
challenging,   and   eZciting   program   for   all   students   during   each   [ear   in   Upper   School.  a
Courses   proXide   students   Yith   opportunities   for   using   the   most   up-to-date   equipment   and  a
technologies   as   the[   ask   questions,   design   eZperiments,   eZplore,   collaborate,   and   become  a
eɍcient   and   eͮectiXe   problem   solXers.   Students   utili\e   a   Xariet[   of   sources,   such   as  a
teZtbooks,   primar[   sources,   computer   probes,   image   processing   softYare,   and   Ͳnternet  a
resources,   that   alloY   them   to   access   the   same   information   as   Ǻreal   scientists,ǻ   including  a
real-time   data,   in   criticall[   anal[\ing   and   eZplaining   scientiȤc   principles   and   phenomena.  a
Students   use   21st   centur[   skills   as   the[   eͮectiXel[   s[nthesi\e   information   and   creatiXel[  a
present   Yhat   the[   haXe   learned   from   their   problem   and   challenge-based   projects.   Man[   of  a
the   course   materials   and   actiXities   are   designed   and/or   assembled   b[   the   SCH   Science  a
Department   in   order   to   enhance   and   supplement   aXailable   materials.   Teachers   are   guided  a
b[   the   NeZt   Generation   Science   Standards,   PA   Science   Standards,   the   National   Science  a
TeachersǷ   Association,   and   local   curricular   materials.a  a

 a
Our   science   courses   are   not   geared   to   an[   speciȤc   standardi\ed   tests.   The   basic   courses   in  a
ph[sics,   chemistr[,   and   biolog[   proXide   an   eZcellent   general   background   in   the   discipline  a
along   Yith   other   Xaluable   eZperiences.   Students   Yishing   to   take   the   SAT   Subject   tests   in  a
an[   discipline   are   encouraged   to   do   additional,   speciȤc   preparation   for   that   test.   AP  a
courses   are   taught   to   the   speciȤc   AP   curriculum   and   Yill   prepare   the   students   for   the   AP  a
eZaminations.  a

 a
ElectiXes   in   the   10th,   11th,   and   12th   grades   that   are   oͮered   on   a   semester   basis   ma[   be  a
selected   separatel[.  a

 a
PH;SͲCS  a
GTade   9;   TeSWKTed;   fWNN-[eaT   cQWTUe;   1   cTedKV  a
Students   in   Ph[sics   learn   to   ask   their   oYn   questions   about   a   topic   and   hoY   to   go   about  a
solXing   that   problem   using    an   actiXe,   laborator[-based   approach   to   the   understanding   of  a
matter   and   energ[   and   the   laYs   that   goXern   their   interactions .   Students   eZplore   and   learn  a
ph[sical   concepts   and   ideas   through   eZperimentation   and   obserXation,   often   Yith   the   aid   of  a
computer-based   lab   interface   equipment.   Students   frequentl[   York   in   teams   appl[ing  a
engineering   design   principles   and   problem-solXing   skills   to   design,   build,   and   eZperiment.  a
Man[   units   culminate   in   a   design-based,   real-Yorld   challenge   project.   Ͳmportantl[,   students  a
appl[   their   deXeloping   math   skills   to   solXe   algebraic   equations   related   to   each   principle  a
coXered.   Where   applicable,   neY   math   techniques   Yill   be   introduced   to   assist   in   deeper  a
understanding   of   concepts.   The   course   is   also   designed   to   deXelop   an   appreciation   for   ph[sics  a
as   it   applies   to   eXer[da[   life.   aa

 a

HONORS     PH;SͲCS   aa
GTade   9;   fWNN-[eaT   cQWTUe;   1   cTedKV  a
PTeTeSWKUKVe:   DeRaTVOePVaN   aRRTQXaN  a
Students   in   Honors   Ph[sics   learn   to   ask   their   oYn   questions   about   a   topic   and   hoY   to   go  a
about   solXing   that   problem,   using    an   actiXe,   laborator[-based   approach   to   the  a
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understanding   of   matter   and   energ[   and   the   laYs   that   goXern   their   interactions .   Problem  a
solXing   and   anal[sis   are   emphasi\ed,   but   the   course   is   also   designed   to   deXelop   an  a
appreciation   for   ph[sics   as   it   applies   to   eXer[da[   life.   Students   eZplore   and   learn   ph[sical  a
concepts   and   ideas   through   eZperimentation   and   obserXation,   often   Yith   the   aid   of  a
computer-based   lab   interface   equipment.   Students   learn   to   ask   their   oYn   questions   about  a
a   topic   and   hoY   to   go   about   solXing   that   problem.   Students   frequentl[   York   in   teams  a
appl[ing   engineering   design   principles   and   problem-solXing   skills   to   design,   build,   and  a
eZperiment.   Man[   units   culminate   in   a   design-based,   real-Yorld   challenge   project.  a
Ͳmportantl[,   students   appl[   their   deXeloping   math   skills   to   solXe   algebraic   equations  a
related   to   each   principle   coXered.   Where   applicable,   neY   math   techniques   Yill   be  a
introduced   to   assist   in   deeper   understanding   of   concepts.   All   students   design   and  a
complete   an   independent   research   project,   Yhich   the[   Yill   enter   in   the   PJAS   (Penns[lXania  a
Junior   Academ[   of   Science)   competition.  a

 a
CHEMͲSTR;  a
GTade   10;   TeSWKTed;   fWNN-[eaT   cQWTUe;   1   cTedKV a
This   course   proXides   a   background   in   basic   chemical   concepts   Yhile   enabling   students   to  a
use   their   chemical   knoYledge   to   eZplore   some   of   toda[Ƿs   releXant   problems   and   make  a
informed   decisions   about   personal   and   societal   issues.   Ͳt   places   less   emphasis   on   the  a
mathematical   and   anal[tical   aspects   of   abstract   problem   solXing   than   Honors   Chemistr[.   Ͳt  a
coXers   a   Yide   sampling   of   the   range   of   modern   chemistr[,   including   inorganic,   organic,  a
enXironmental,   industrial,   and   biochemistr[.   Ͳt   Yill   proXide   an   introduction   to   the  a
eZperimental   stud[   of   chemistr[   and   the   theoretical   concepts   of   structure,   bonding,  a
energ[,   and   reactions.   The   course   stresses   laborator[   skills   including   obserXing,   looking   for  a
regularities,   collecting   data,   deXeloping   conclusions,   and   using   standard   laborator[  a
equipment.   aa

 a
HONORS   CHEMͲSTR;   aa
GTade   10;   fWNN-[eaT   cQWTUe;   1   cTedKV  a
PTeTeSWKUKVe:   DeRaTVOePVaN   aRRTQXaN  a
This   Honors   course   is   geared   to   students   Yith   strong   mathematical   and   anal[tical   skills.  a
The   course   proXides   an   introduction   to   the   eZperimental   stud[   of   chemistr[   and   the  a
theoretical   concepts   of   structure,   bonding,   energ[,   and   reactions   in   a   more   traditional  a
format.   Topics   include   atomic   theor[,   chemical   reactions,   solutions,   kinetics,  a
thermod[namics,   equilibrium,   and   electrochemistr[.   Laborator[   skills   are   stressed.   These  a
include   obserXing,   looking   for   regularities,   collecting   data,   deXeloping   conclusions,   and  a
using   standard   laborator[   equipment.   Students   in   Honors   Chemistr[   coXer   topics   in   more  a
depth,   moXe   at   a   faster   rate,   and   research   and   design   a   long-term,   independent,  a
eZperimental   research   project,   Yhich   is   entered   in   the   PJAS   (Penns[lXania   Junior   Academ[  a
of   Science)   competition.   Students   are   selected   into   the   Honors   Chemistr[   section   b[   the  a
Science   Department   based   upon   their   achieXement   in   9th   grade   Ph[sics,   their   achieXement  a
in   math,   and   their   successfull[   meeting   the   criteria   outlined   in   Criteria   for   Placement   in  a
Honors   Science   in   Upper   School.  a

 a
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BͲOLOG;   aa
GTade   11;   TeSWKTed;   fWNN-[eaT   cQWTUe;   1   cTedKV a
This   course   introduces   students   to   the   fundamental   topics   in   biolog[   as   Yell   as   those   on  a
the   cutting   edge   of   science,   proXiding   a   solid   background,   the   most   current   information,  a
and   personal   releXance   to   the   student.   This   course   builds   upon   the   major   concepts  a
introduced   in   Ph[sics   and   Chemistr[.   Students   learn   to   gather   and   criticall[   anal[\e  a
information   from   man[   resources,   including   Yeb-based   bioinformatics,   scientiȤc   journals,  a
and   their   oYn   peers.   Topics   coXered   include   enXironmental   science;   biochemistr[;   cell  a
biolog[;   energ[   ȥoY;   animal   and   plant   reproduction   and   deXelopment;   molecular,   classical,  a
and   human   genetics;   biotechnolog[,   including   genetic   engineering   and   gene   therap[;  a
eXolution   and   taZonom[;   and   hoY   the   bod[   Ȥghts   disease,   including   a   unique   eZploration  a
of   HͲV/AͲDS   in   conjunction   Yith   their   reading   of   Angels   in   America   in   their   English   class.  a
Students   design,   inXestigate,   and   anal[\e   man[   of   their   oYn   eZperiments   using  a
college-leXel   equipment,   including   micropipettes,   electronic   balances,   microscopes   Yith  a
digital   cameras,   and   microcentrifuges.   Project-based   units,   including   designing   public  a
serXice   announcements   to   help   speciȤc   target   groups   reduce   their   chance   of   deXeloping  a
cancer,   highlight   our   21st   centur[   approach   to   biolog[   education.   The   surrounding  a
Wissahickon   natural   area   proXides   local,   tangible   eZamples   to   enhance   and   clarif[   concepts  a
that   are   often   abstract   or   global   in   their   nature.  a

 a
HONORS   BͲOLOG;   aa
GTade   11;   fWNN-[eaT   cQWTUe;   1   cTedKV  a
PTeTeSWKUKVe:   DeRaTVOePVaN   aRRTQXaN  a
This   Honors   course   introduces   students   to   the   fundamental   topics   in   biolog[   as   Yell   as  a
those   on   the   cutting   edge   of   science,   proXiding   a   solid   background,   the   most   current  a
information,   and   personal   releXance   to   the   student.   This   course   builds   upon   the   major  a
concepts   introduced   in   Ph[sics   and   Chemistr[.   Students   learn   to   gather   and   criticall[  a
anal[\e   information   from   man[   resources,   including   Yeb-based   bioinformatics   sites,  a
scientiȤc   journals,   and   their   oYn   peers.   Topics   coXered   include   enXironmental   science;  a
biochemistr[;   cell   biolog[;   energ[   ȥoY;   animal   and   plant   reproduction   and   deXelopment;  a
molecular,   classical,   and   human   genetics;   biotechnolog[,   including   genetic   engineering   and  a
PCR;   eXolution   and   taZonom[;   and   and   hoY   the   bod[   Ȥghts   disease,   including   a   unique  a
eZploration   of   HͲV/AͲDS   in   conjunction   Yith   their   reading   of   Angels   in   America   in   their  a
English   class.   .   Students   design,   inXestigate,   and   anal[\e   man[   of   their   oYn   eZperiments  a
using   college-leXel   equipment,   including   micropipettes,   electronic   balances,   microscopes  a
Yith   digital   cameras,   and   microcentrifuges.   Project-based   units,   including   designing   ȥiers  a
that   proXide   other   students   Yith   Ǻhealth[ǻ   eating   options   at   fast   food   and   chain  a
restaurants,   highlight   our   21st   centur[   approach   to   biolog[   education.   The   surrounding  a
Wissahickon   natural   area   proXides   local,   tangible   eZamples   to   enhance   and   clarif[   concepts  a
that   are   often   abstract   or   global   in   their   nature.   Students   in   Honors   Biolog[   coXer   topics   in  a
more   depth,   moXe   at   a   faster   rate,   and   research   and   design   a   long-term,   independent,  a
eZperimental   research   project,   Yhich   is   entered   in   the   local   George   Washington   CarXer  a
Science   Fair   and   the   regional   DelaYare   Valle[   Science   Fair.   Students   are   selected   into   the  a
Honors   Biolog[   section   b[   the   Science   Department   based   upon   their   achieXement   in   10th  a
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grade   Chemistr[,   along   Yith   successfull[   meeting   criteria   outlined   in   Criteria   for   Placement  a
in   Honors   Science   in   Upper   School.  a

 a
ENVͲRONMENTAL   SCͲENCE   aa
GTadeU   10ǲ12;   eNecVKXe;   faNN   UeOeUVeT;   ~   cTedKV  a
This   one-semester   course   focuses   on   human   ecolog[   (humans   and   ecos[stems);   the   human  a
population   and   global   problems;   pollution,   Yith   special   emphasis   on   local   enXironmental  a
concerns;   and   the   politics,   economics,   and   ethics   surrounding   societ[   and   enXironmental  a
issues.   Lab   actiXities   Yill   include   eZtensiXe   ȤeldYork   in   the   Wissahickon   natural   areas   around  a
the   school,   such   as    calculating   the   amount   of   carbon   dioZide   SCH   campus   trees   sequester  a
annuall[;   identif[ing   and   researching   local   medicinal   plants;   and   conducting   monthl[   assa[s  a
of   biodiXersit[   around   school   and   at   home   to   obserXe   hoY   the   Yorld   around   us   changes   Yith  a
the   seasons .    Students   Yill   anal[\e   food   labels   to   discoXer   Ya[s   that   eXer[da[   product  a
choices   aͮect   endangered   species   and   the   rest   of   the   Yorld.    The   class   Yill   haXe   Xisits   from  a
beekeepers,   local   farmers   that   suppl[   produce   for   the   school,   and   a   Xermiculturist   (Yorm  a
and   composting   eZpert).  a

 a
OCEANOGRAPH;  a
GTadeU   10ǲ12;   eNecVKXe;   faNN   UeOeUVeT;   ~   cTedKV  a
Oceanograph[   is   an   interdisciplinar[   science   course   that   asks   students   to   eZplore   the  a
ph[sical,   biological,   and   societal   aspects   of   the   ocean   and   the   h[drosphere.   Topics   Yill  a
include   interactions   betYeen   the   biosphere,   atmosphere,   and   lithosphere   in   the   YorldǷs  a
oceans;   marine   geolog[   and   sediments;   salinit[   and   other   aspects   of   ocean   Yater  a
chemistr[;   currents   and   other   methods   of   ocean   Yater   circulation;   YaXes   and   Yater  a
d[namics;   coastal   processes;   causes   and   eͮects   of   tides;   marine   biolog[,   biodiXersit[,   and  a
sustainabilit[;   ecolog[   of   oceans;   and   the   impact   of   humans.   The   majorit[   of   the   studentsǷ  a
class   time   Yill   be   used   for   inquir[-based   actiXities,   Yhile   class   lectures   (in   the   form   of  a
podcasts)   and   readings   Yill   be   reserXed   as   homeYork.   As   part   of   their   coastal   processes  a
unit,   the   class   Yill   take   a   full-da[   Ȥeld   trip   to   Ͳsland   Beach   State   Park   in   Seaside   Heights,  a
NeY   Jerse[.   Using   resources   from   The   Blue   Ocean   Ͳnstitute   and   Whole   Foods   Ye   Yill   learn  a
Yhere   the   Ȥsh   that   Ye   eat   comes   from,   and   hoY   Ye   can   make   choices   as   consumers   that  a
Yill   promote   sustainable   Ȥsheries   and   healthier   ocean   habitats.   The   unit   Yill   culminate   Yith a
a   sustainable   fresh   Ȥsh   feast!  a

 a
FORENSͲC   SCͲENCE  a
GTadeU   10ǲ12;   eNecVKXe;   URTKPI   UeOeUVeT;   ~   cTedKV  a
This   interdisciplinar[   course   deals   Yith   the   application   of   the   scientiȤc   principles   of   biolog[,  a
chemistr[,   and   ph[sics   in   eXaluating   the   ph[sical   eXidence   found   at   crime   scenes.   Topics   Yill  a
include   drug   testing;   blood,   Ȥngerprint,   and   document   anal[sis;   arson   and   eZplosiXes;  a
Ȥrearm   identiȤcation;   DNA   proȤling;   forensic   anthropolog[   and   autopsies;   forensic  a
technolog[   and   encr[ption;   and   forensic   engineering.   Students   Yill   eZplore   hoY  a
inXestigators   use   instrumentation   such   as   spectrophotometers,   gel   electrophoresis,  a
acoustical   Ȥngerprinting,   and   image   processing   to   solXe   crimes.   The   course   Yill   make  a
eZtensiXe   use   of   database   searches   and   ǺYetǻ   labs   in   order   to   gain   Ȥrsthand   eZperience  a
anal[\ing   simulated   samples   of   ph[sical   eXidence.   EZtensiXe   connections   are   made   to  a
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real-life   case   studies,   including   historical   cases   like   the   anal[sis   and   identiȤcation   of   the  a
remains   of   C\arina   Anastasia   RomanoX   and   the   kidnapping   of   the   Lindbergh   bab[.  a
Contemporar[   case   studies   are   highlighted   b[   the   forensic   eZperts   Yho   Xisit   the   course.  a
These   haXe   included   an   anthropologist,   an   arson   inXestigation   specialist   from   the  a
Philadelphia   Police   Department,   a   forensic   toZicologist,   and   an   FBͲ   special   agent.   aa

 a
AP   BͲOLOG;  a
GTadeU   11,   12;   eNecVKXe;   fWNN-[eaT   cQWTUe;   1   cTedKV  a
PTeTeSWKUKVeU:   BKQNQI[,   CJeOKUVT[,   aPd   deRaTVOePVaN   aRRTQXaN  a
The   AdXanced   Placement   Biolog[   course   is   the   equiXalent   of   a   Ȥrst-[ear   college   biolog[  a
course   and   is   geared   toYard   students   Yith   a   particular   interest   in   biolog[   and   Yho   haXe  a
demonstrated   a   Yillingness   and   abilit[   to   commit   considerable   time   to   stud[ing   and  a
completing   assignments   outside   of   class.   The   goals   of   the   course   include   helping   students  a
gain   a   conceptual   frameYork   for   modern   biolog[,   helping   students   gain   an   appreciation   of  a
science   as   a   process,   and   helping   prepare   students   for   the   rigors   of   a   college-leXel   science  a
course.   These   are   accomplished   through   eZtensiXe   teZt   and   journal   readings;   using  a
Yeb-based   databases,   bioinformatics   tools   and   simulations;   and   student-designed  a
laborator[   inXestigations,   utili\ing   the   most   up-to-date   techniques   and   technologies.  a
Students   are   eZpected   to   stud[   be[ond   Yhat   the[   Yould   for   a   t[pical   course   each   night   and  a
attend   eZtra   sessions   outside   of   class   time   seXeral   times   each   semester.   The   content   of   the  a
course   is   diXided   into   four   big   ideas:   EXolution;   Energetics;   Ͳnformation   Storage   and  a
Transmission;   and   S[stems   Ͳnteractions.   GiXen   the   speed   Yith   Yhich   scientiȤc   discoXeries  a
and   research   continuousl[   eZpand   scientiȤc   knoYledge,   this   course   focuses   on   big   ideas,  a
consisting   of   enduring,   conceptual   understandings   and   the   content   that   supports   them.  a
This   enables   students   to   spend   less   time   on   factual   recall   and   more   time   on   inquir[-based  a
learning   of   essential   concepts   that   Yill   help   them   deXelop   the   reasoning   skills   necessar[   to  a
engage   in   the   science   practices   used   throughout   their   stud[   of   AP   Biolog[   and   adXanced  a
topics   in   subsequent   college   courses.  a

 a
Students   must   complete   approZimatel[   siZ   hours   of   summer   York   in   order   to   be  a
adequatel[   prepared   to   start   the   [ear   Yith   a   solid   knoYledge   of   ecolog[.   Students   Yill   be  a
required   to   take   and   satisfactoril[   complete   a   cumulatiXe   eZamination   at   the   end   of   the  a
course   that   simulates   the   AP   eZamination.   Students   are   also   strongl[   encouraged   to   take  a
the   national   AdXanced   Placement   eZamination   in   AP   Biolog[.  a

 a
AP   CHEMͲSTR;  a
GTadeU   11,   12;   eNecVKXe;   fWNN-[eaT   cQWTUe;   1   cTedKV  a
PTeTeSWKUKVe:   CJeOKUVT[   HQPQTU   aPd   deRaTVOePVaN   aRRTQXaN  a
This   course   coXers   the   equiXalent   of   one   full   [ear   of   college-leXel   general   chemistr[,  a
comparable   to   a   Ȥrst-[ear   science   majorǷs   course   at   a   college   or   uniXersit[.   The   course   is   a  a
rigorous   math-based   course,   Yith   a   strong   laborator[   component.   Ͳt   is   intended   for   students  a
Yho   haXe   demonstrated   a   Yillingness   to   commit   considerable   time   to   stud[ing   and  a
completing   assignments   outside   of   class,   and   Yho   haXe   successfull[   completed   a   prior  a
course   in   chemistr[   during   high   school.   aa

 a
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The   course   Yill   deXelop   the   studentsǷ   abilit[   to   incorporate   mathematical   skills   in   the  a
solution   of   chemistr[   problems,   both   through   the   use   of   problems   and   laborator[  a
actiXities.   SigniȤcant   emphasis   Yill   be   placed   on   deXeloping   the   studentsǷ   abilit[   to   solXe  a
problems   through   dimensional   anal[sis   and   estimation.   Students   Yill   be   required   to   do  a
eZtensiXe   Yriting   and   to   keep   a   thorough   and   accurate   ongoing   laborator[   notebook.    The  a
AP   Chemistr[   course   proXides   students   Yith   a   foundation   to   support   future   adXanced  a
courseYork   in   chemistr[.   Through   inquir[-based   learning,   students   deXelop   critical-thinking  a
and   reasoning   skills.   Students   cultiXate   their   understanding   of   chemistr[   and   science  a
practices   as   the[   eZplore   topics   such   as   atomic   structure,   intermolecular   forces   and  a
bonding,   chemical   reactions,   kinetics,   thermod[namics,   and   equilibrium.  a

 a
Students   must   complete   approZimatel[   siZ   hours   of   summer   York   in   order   to   be  a
adequatel[   prepared   to   start   the   [ear   Yith   a   solid   knoYledge   of   basic   chemistr[.   Students  a
Yill   be   required   to   take   and   satisfactoril[   complete   a   cumulatiXe   eZamination   at   the   end   of  a
the   course   that   simulates   the   AP   eZamination.   Students   are   also   strongl[   encouraged   to  a
take   the   national   AdXanced   Placement   eZamination   in   AP   Chemistr[.  a

 a
AP   PH;SͲCS  a
GTade   12;   eNecVKXe;   fWNN-[eaT   cQWTUe;   1   cTedKV  a
PTeTeSWKUKVeU:   PJ[UKcU   aPd   CaNcWNWU   VaMeP   cQPcWTTePVN[   aPd   deRaTVOePVaN   aRRTQXaN  a
This   course   is   designed   to   prepare   the   student   for   the   AP   Ph[sics   C-leXel   AdXanced  a
Placement   eZamination   in   mechanics.   Ͳt   Yill   coXer   thoroughl[   one   half   of   the   C-leXel  a
s[llabus,   omitting   the   electricit[   and   magnetism   portion.   The   C-leXel   program   forms   the  a
Ȥrst   part   of   the   college   sequence   that   serXes   as   the   foundation   in   ph[sics   for   students  a
majoring   in   the   ph[sical   sciences   or   engineering.   Methods   of   calculus   are   used   YhereXer  a
appropriate   in   formulating   ph[sical   principles   and   in   appl[ing   them   to   ph[sical   problems.  a
Topics   coXered   in   mechanics   are   kinematics;   NeYtonǷs   laYs   of   motion   (including   friction  a
and   centripetal   force);   York,   energ[,   and   poYer;   linear   and   angular   momentum;   and  a
graXitation   and   oscillations.   Laborator[   York   Yill   be   done   to   assist   in   understanding   the  a
concepts   of   mechanics   being   studied.   aa

 a
Students   must   complete   approZimatel[   siZ   hours   of   summer   York   in   order   to   be  a
adequatel[   prepared   to   start   the   [ear   Yith   a   solid   knoYledge   of   basic   Ph[sics.   Students   Yill  a
be   required   to   take   and   satisfactoril[   complete   a   cumulatiXe   eZamination   at   the   end   of   the  a
course   that   simulates   the   AP   eZamination.   Students   are   also   strongl[   encouraged   to   take  a
the   national   AdXanced   Placement   eZamination   in   AP   Ph[sics,   C-leXel.  a

 a
HONORS   CHEMͲSTR;   2   aa
GTadeU   11,   12;   eNecVKXe;   fWNN-[eaT   cQWTUe;   1   cTedKV  a
PUeUeTXiViWeV:   HRQRUV   ChemiVWU\   RU   ChemiVWU\   (ZiWh   a   A   RU   beWWeU)   aQd   deSaUWmeQWal   aSSURYal   
This   [earlong   course   Yill   deepen   [our   understanding   of   inorganic   chemistr[   and   also   eZplore  a
topics   in   organic   chemistr[   and   biochemistr[.   Among   the   themes   to   be   studied   in   class   are  a
nuclear   chemistr[,   intermolecular   forces,   pol[mers,   acid   and   bases,   reaction   rates   and  a
equilibrium   and   redoZ   reactions.   These   topics   are   coXered   as   stand   alone   units   or  a
incorporated   in   the   stud[   of   food   chemistr[   and   food   safet[,   forensic   chemistr[   including  a
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toZicolog[   and    enXironmental   chemistr[.   Laborator[   inXestigations   eZplore   the   use   of  a
instrumentation   to   collect   data   in   chemistr[,   including    Xisible   light   spectrophotometers,    gas  a
chromatograph[,   and    polarimeters.   During   the   spring   semester,   Chemistr[   2   students   haXe  a
the   opportunit[   to   become   teachers   during   a   collaboratiXe   chemistr[-based    project   Yith  a
SCHǷs   Middle   and   LoYer   School   students.   This   project   inXolXes   the   deXelopment   of  a
multimedia   lessons   shared   Yith   the   [ounger   students.   Classes   in   Chemistr[   2   are   highl[  a
discussion-based,   and   the   laborator[   portion   Yill   introduce   techniques   used   in   college-leXel  a
courses.  a

 a
HUMAN   PH;SͲOLOG;  a
GTadeU   11,   12;   eNecVKXe;   fWNN-[eaT   cQWTUe;   1   cTedKV  a
PTeTeSWKUKVe:    BKQNQI[   a a
This   course   inXestigates   the   function   and   structure   of   the   human   bod[,   in   both   health   and  a
disease.   Students   are   eZposed   to   the   intricacies   of   their   bodies   at   the   molecular,   cellular,   and  a
s[stems   leXels.   Ͳn   addition,   the   stud[   of   sports   medicine,   eZercise   ph[siolog[,   and   mind-bod[  a
connections   highlights   the   interdependence   and   adaptabilit[   of   all   bod[   s[stems.   Laborator[  a
eZperiments   designed   and   inXestigated   b[   students   proXide   them   Yith   a   solid   understanding  a
of   hoY   their   bod[   functions   and   responds   to   its   enXironment.   EZtensiXe   use   of  a
computer-based   probes   helps   students   eZplore   their   oYn   muscle   grip   strength   and   fatigue  a
rate,   EKGs,   heart   rate,   and   respirator[   rate.   Students   are   able   to   Xisuali\e   and   measure   the  a
inner   Yorkings   of   the   human   bod[   using   National   Ͳnstitutes   of   Health   image-processing  a
softYare.   Current   issues   related   to   health   and   medicine,   such   as   organ   donation,   drug  a
addiction,   performance   enhancing   drugs,   and   health   care,   are   researched   and   discussed.  a

 a
PHARMACOLOG;  a
GTadeU   11,   12;   eNecVKXe;   faNN   UeOeUVeT;   ~   cTedKV  a
Ͳn   this   semester-long   course,   students   deXelop   an   understanding   of   drugs   as   preXentiXe,  a
diagnostic,   and   therapeutic   agents.   Topics   include   the   mechanism   of   action,   side   eͮects,   drug  a
interactions,   and   contraindications   of   a   Yide   spectrum   of   drugs   used   in   primar[   care   practice.  a
Lab   inXestigations   include   the   anal[sis   of   aspirin   formulations;   the   eͮects   of   drugs   on   Yorm  a
blood   Xessel   si\e;   and   the   eZamination   of   the   eͮects   of   alcohol   on   fruit   ȥ[   behaXior.   Other  a
topics   include   an   introduction   to   neuroscience   emphasi\ing   the   molecular   organi\ation,  a
chemistr[,   and   ph[siolog[   of   the   neuron,   hoY   neurons   are   organi\ed   into   functional   circuits,  a
and   hoY   these   functional   circuits   process   information   and   control   both   normal   and   abnormal  a
behaXior.   Students   Yill   also   eZplore   the   biochemical   and   genetic   basis   of   drug   addiction   and  a
brain   disorders,   such   as   autism,   depression,   schi\ophrenia,   and   ParkinsonǷs   disease.   Field   trips  a
include   a   Xisit   to   the   Penns[lXania   Hospital   to   see   the   Ȥrst   operating   room   in   America,   and   to  a
learn   about   the   practice   of   medicine   in   the   18th   and   19th   centuries.   Students   also   Xisit   the  a
M¹tter   Museum   to   learn   hoY   reference   collections   of   diͮerent   diseases   and   injuries   continue  a
to   help   ph[sicians   toda[.  a

 a
 a
 a
 a
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H   PH;SͲCS   2:   ASTROPH;SͲCS  a
GTadeU   11,   12;   ITade   10    YKVJ   deRaTVOePVaN   aRRTQXaN ;   eNecVKXe;   URTKPI   UeOeUVeT;   ~   cTedKV  a
PTeTeSWKUKVe:    B   KP   HQPQTU   PJ[UKcU   QT   A   KP   PJ[UKcU  a
This   semester-long   course   eZplores   our   uniXerse   b[   surXe[ing   introductor[   astronom[   and  a
astroph[sics.   The   course   is   designed   to   engage   students   in   the   scientiȤc   process   Yhile  a
fostering   an   appreciation   for   the   majest[   of   our   uniXerse.   Students   Yill   delXe   into   the  a
histor[   of   astronom[,   si\e   and   scale   of   the   uniXerse,   and   obserXation   and   data   collection  a
techniques.   Topics   Yill   include   stars,   planets,   black   holes,   galaZies,   orbital   mechanics,   and  a
modern   astroph[sics   and   cosmolog[.   The   class   Yill   also   include   computer   simulations,  a
hands-on   laborator[   inXestigations,   scientiȤc   debates,   and   independent   research.   To  a
supplement   our   in-class   learning,   the   course   Yill   haXe   an   obserXation   component   that   Yill  a
take   place   during   eXening   obserXation   sessions.   a a

 a
H   PH;SͲCS   2:   E:PLORATͲONS   ͲN   PH;SͲCS   aa
GTadeU   11,   12;   ITade   10   YKVJ   deRaTVOePVaN   aRRTQXaN;   eNecVKXe;   faNN   UeOeUVeT;   ~   cTedKV  a
PTeTeSWKUKVe:   PJ[UKcU  a
Ph[sics   is   all   about   looking   at   the   Yorld   around   us   and   asking   questions.   This   semester-long  a
course   eZplores   a   handful   of   especiall[   releXant   ph[sics   topics   in   an   in-depth,   hands-on,  a
inquir[-based   fashion.   HereǷs   a   brief   summar[   of   some   of   the   questions   YeǷll   attempt   to  a
ansYer   during   this   course:   HoY   does   an   airplane   sta[   up   in   the   air?   Wh[   does   m[   microYaXe  a
heat   uneXenl[,   and   is   it   reall[   bad   to   put   metal   in   it?     Ͳ   loXe   m[   cell   phone   so   much   and   use   it  a
all   da[,   eXer[   da[...   hoY   eZactl[   does   it   York?   What   changes   can   nanotechnolog[   bring   to  a
eXer[da[   life   and   societ[?    Along   the   Ya[,   Ye   might   make   pinhole   cameras   that   reall[   York,  a
build   our   oYn   mini-radio   stations,   sink   model   boats   and   then   rescue   them   using   onl[   ping  a
pong   balls,   or   conduct   sports   science   research   for   the   athletic   department.   aa

 a
PS;CHOLOG;   aa
GTadeU   11,   12;   eNecVKXe;   URTKPI   UeOeUVeT;    ~    cTedKV  a
Ps[cholog[   introduces   students   to   the   s[stematic     and   scientiȤc   stud[   of   human   behaXior  a
and   mental   processes.     While   considering   the   ps[chologists   and   studies   that   haXe   shaped  a
the   Ȥeld,   students   eZplore   and   appl[   ps[chological   theories,   ke[     concepts,   and   phenomena  a
associated   Yith   such   topics   as   the     biological   bases   of   behaXior,   sensation   and   perception,  a
learning     and   cognition,   motiXation,   deXelopmental   ps[cholog[,   testing   and     indiXidual a
diͮerences,   treatment   of   abnormal   behaXior,   and   social     ps[cholog[.   Throughout   the  a
course,   students   emplo[   ps[chological     research   methods,   including   ethical   considerations,  a
as   the[   use   the     scientiȤc   method,   anal[\e   bias,   eXaluate   claims   and   eXidence,   and  a
eͮectiXel[   communicate   ideas.  a

 a
<OOLOG;  a
GTadeU   11,   12;   eNecVKXe;   URTKPI   UeOeUVeT;    ~    cTedKV  a
Students   Yill   learn   Yhat   makes   animals,    aPKOaNUǳ from   micro\oolog[   to   blue   Yhales,   and  a
almost   eXer[thing   in   betYeen!   Labs   include   comparatiXe   dissections,   inXestigating   animal  a
adaptations     using   simulations   and   board   games,   and   obserXing   natiXe   resident   animals   in  a
the   temperate   deciduous   forest   surrounding   SCH.   Students   Yill   quantif[   hoY   similar  a
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humans   are   to   other   species   b[   utili\ing   comparatiXe   gene   and   protein   databases   operated  a
b[   Yorking   scientists.   This   course   culminates   in   a   Ǻbehind   the   scenesǻ   Ȥeld   trip   to   the  a
Philadelphia   Zoo   and   a   comparatiXe   anal[sis   of   animal   behaXior.   aa

 a
ͲNDEPENDENT   RESEARCH   FOR   SCͲENCE   COMPETͲTͲONS  a
GTadeU   9-12;   eNecVKXe;   fWNN-[eaT   cQWTUe;   ~   cTedKV   (OeeVU   3   QWV   Qf   6   da[U   ReT   c[cNe)  a
PTeTeSWKUKVe:    DeRaTVOePVaN   aRRTQXaN  a
This   rigorous,   independent   stud[   alloYs   students   to   reȤne   and   enhance   their   scientiȤc  a
research   abilities,   Yhile   deXeloping   a   project   to   be   submitted   to   local   and/or   national  a
science   competitions.   These   include   the   George   Washington   CarXer   Science   Fair,   the   PA  a
Junior   Academ[   of   Sciences   (PJAS)   science   competition,   the   Ͳnternational   Science   and  a
Engineering   Fair,   and   the   Westinghouse   Science   Talent   Search.   Students   Yill   become  a
proȤcient   in   the   use   of   compleZ   laborator[   equipment,   statistical   anal[sis,   and   proper  a
research   techniques.   Students   are   eZpected   to   meet   the   challenge   of   formal   guidelines   and  a
deadlines,   perform   in-depth   research,   and   design   and   implement   sophisticated   laborator[  a
procedures.   Students   ma[   be   required   to   complete   some   of   their   York   in   research   facilities  a
outside   of   school.   Projects   must   be   indiXiduall[   designed   and   proposed   b[   the   student   and  a
approXed   b[   a   Science   Department   facult[   member.  a

 a
 a
 a
 a
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