PTIl### - Biotechnology Engineering
DoDEA Career and Technology
Education
COURSE SYLLABUS

L. COURSE NUMBER AND TITLE: PTIi##i#, Biotechnology Engineering

IL. CREDIT: 1 credit (36 weeks)

Il PREPARATION: Students enrolling in this course should have completed Biology
and, if available, Principles of Engineering. Students can expect to integrate thelr
knowledge of the science with technology and engineering principles.

V. COURSE DESCRIPTION: The Biotechnology Engineering course is an
introductory course providing an overview for 10" through 12" grade students of
the following biotechnology domains: Safety and Skills, History of Biotechnology,
DNA Technology, Forensic and Medical Biotechnology, Agricultural
Biotechnology, Industrial Biotechnology, and Bicinformatics. The course uses
differentiated problem based learning in combination with a hands-on laboratory
approach and/or virtual learning resources. Its foundation is built upon learning
the tools of scientific investigation and their application to design and problem
solving in all scientific and engineering genres as well as identifying the
pervasive role that Biotechnology Engineering has in society. Student learning
will be situated in the context of its use and, whenever possible, students will
gain exposure to professionals currently in the field through study frips and guest
speaking. Activities involving collection, organization and analysis of data
supported by mathematical applications and computer technology will be
threaded throughout the course.

V. COURSE OBJECTIVES:

Upon completion of this course, students will:

Practice Safety in Biotechnology Engineering.
Trace the History and Development of Biotechnology Engineering.
Communicate Technical / Scientific Information.
Identify engineers as problem solvers.
Identify Careers & Certifications in Biotechnology Engineering.
Use the design process.
Address Ethical Aspects of Biotechnology Engineering.
Evaluate DNA Technology.
Explore Forensic Biotechnology.
10 Investigate Medical and Pharmaceutical Biotechnology.
11. Examine Agricultural Biotechnology.
~12. Explore industrial Biotechnology.
13. Discover Bioinformatics. .
14. Apply Biotechnology Engineering to solve a problem.
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VI.  COURSE OUTLINE

NS OE LN~

9.

Set Expectations for Student Success
Relate Safety to Biotechnology Engineering

History and Development of Biotechnology Engineering
Communication of Technical / Scientific Information

‘Engineers as Problem Solvers

Careers and Certifications in Biotechnology Engineering

Using the Design Process
Ethical Aspects of Biotechnology Engineering
DNA Technology

10. Forensic Biotechnology

11.Medical and Pharmaceutical Biotechnology
12. Agricultural Biotechnology

13. Industrial Biotechnology

14. Bioinformatics

15. Capstone Project

Vil. . REQUIRED RESOURCES:

Carolina Biological Kits and Lab Equipment

1749800 Genetics and DNA 1 Kit per 2 181322
Experiment Kit students
689830¢  The Case of the 1 Kit for 20 181049
Murdered Mayor Kit students -
211075 Sterile Technigue Kit 1 Kit for 10 181102
students '
212239 DNA Interactive DVD Tper2 214600
students
214816 Micropipel, Student, 26 1 per 2 FOi651
pi. studenis
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Carolina Oif Bpili
Bioremediation Kit

Carclina™ Testing Soil
Productivity Kit

introduction 1o Plant
Cloning Kit
Micropipet, Student,
(LigH

Autoclave, Tuiinauer
Digital, Model EZY,
Chamber 9x 18 1/21in,

U

1 kit for 30
students

1 kit for 20
siudents

1 kit for 10
students

1 per?
studeants

1 per teacher



SIUSWSSASSY / SSNIANDY

Buipueisiapun 1olepy

_ uone.ing

sqeT [euolsssjoid Jo solsuBioRIBYD BU) SZURLIWNG
$0810J0X] ‘Bunesuibus e2ibojouyoasolg
S8IN0eT jo aonoead s ucnenbal seicushe jaao| oyels Bupssuibug ABojouyosioig
1891 -014 | ‘139Y Se yons sajousie uonesipad [euclen Ajuep MoOMm | Ul suoesijiyan g sisaien
1591 -1804 .mec_mwcm '
wtOQmI [njssedons e mE&n LM balelocsse sainduie mcﬂmﬁ_
sqe a4}
$asI010Xg a8yl Ul aajos Ael sissuibue Jey sweiqold Ausp)
$8IN}097 ‘usLiom pue
1881-214 | SolLouiw Bupnioul ‘'spppowl ajol BunesuiBua Auap) Jy98M [ | SI9AI0S Ws|gold se sieauibug
[euseL
16 vopewIoI 1Senhal 0} Jag} SsaUISNg B SN
1521 -1s0d Telwlic) JIUCI00|s
spodoy Ue Ul UOlyewiofjul SIusios / [e21uyoat Jussaly
sqe ‘vodal
sasiclexy 210 UB Ul UOIeLLLIOJU] SHEUSIOS / [BSIUYD3) JUSSad
$8IN1087 . ‘sjeuo|ssayo.d UQIJBLLLIOJU| JLJIUBIDG
1s81-8ld | pue sisad o] uonBLLIOU JUNUSIDS / [e2iUy0o] JUssald Naam G0 J {ealuyos | Buieounwiwon
189]1-80d
spodayy
sgen
59s10Jaxq
sainjosT 'SSUBAODSIP OUIUBIZS O} SUOINGUIUOD ABcjouyoalolig
158 | -ald Bunssuibug ABojcuyosiolg alenjeas pue squase(] Mesm | 10 Juswido[gaa pue AICISIH
-saonoeld Alejes Alojeloge| paldsoce 0] slsypy
188 -s04 ‘saAloe 20ads
spodey 0} {(gdd) wawdinbg aanoslold reuosiad Yoalg
sqe ‘(sasw)
sas[olaxg sleays e A1ejeg [eUsIRp 0] Jajal pue 81220
SOIN0 ‘spellalell pue $|00} Buussuibuzg
156 -ald Buisn uaym Alessaosu sucnneaald Alejes Alnuep| sMaam g | ABojouyosiolg o1 Alefeg s1ejey
1591-180d ‘siech Buiuies| [euosiad uswnoop pue Anusp|
spoday ‘saunpaooid pue
sqe | $owiod wooisse(o Jo Bulpueisiepun Ue afesuoWag
$8s1018%g ‘98100 Buusaubug
SaInoa ABojouyasioig o uois[diuos |NjssaaINns o] §5900Ng
189 -9l suoneloadxa suy jo Bulpueisiepun Ue glelsuows ¥eam g Juspnlg 10} suclieloadxy 18g

O)Aa )

ealy Asusjaduwon

uonedINpi AS0[ouydd J, pue J3Ie) — VIAJo(

souanbag pue adoog
3SIN0)) SULIRAIUISUS ASO[OUYINOIY]




$8.n1087 *sa1bojouLos] DIsuUaio)
180 |-2ld Jo sjuauodiind A0Sy [eluswdeeasp au Ausp; SHOBM ¥ ABojouyoslolg o1sualo
1991504 -senhiuyoel
olfoog Buapowt [enpia 4o eoisAyd Buisn wNO BPOIN
sHoday YN 21gndiuew pue 10emxg
soe ‘suofjealdde pue sasn Jay ‘selfojouyoa;
$9S1040X 3 YN jo wawdopasp pue Aloisiy 8yl 8len|ea]
89.IN)087 ‘ABojouyoa | YN Yum pajeloosse
seuwilS)ip [B21Ule alnal ‘pusiep ‘alojdxa ‘Apuap) Syoom G ABojouyse] ¥NG

159 -1s04 ‘@Nsst sollyle
OloHO ABojouyoslolg e o suoo pue sold auy yjog Alisnp
spoday ‘ABojouyoelolg
sqe Jo spiel aU) Jo YorD Ul SaNSS] [BIIYIS Ajjuap|
$55|018X] "asEo 8l Jo
saimoeT | 2wogino syl jo edw [enos ey 1oalold pue Auop) Buussubug ABojouyaalolg
1891 -ald pue Apnig asen saiyy3 ABojouyosiolg B melnsy SHBEM G'E J0 sloadsy [e2iyig
‘ssao0ld Buuseuibus ey} souan|iu) SJUBHSUOS
[E1oUEUl PUE RIUSLUILOIALS ‘[BI20S MO Ue(dx]
ssaoold
Bupssuibua s sesusnjul soiyie Mol uredxg
Sflom Juapns jo sajdwes
15811504 salepiasaida) Buureiuoo oljoiod e alepdn lo epeeln
ollefHog 'sws|gold aa(0s 0}
spoday | 4eyiebol Bupiiom wes) Bunesuiue ue Uo sedionied
sqen ‘ ‘Buinjos wegoad-
$951046X 10} B|CfE[leAR UCIELLLIOIUI JO $S80IN0S BUILUISIRA
soinpe | "sousulopad eyeneAs 0} |00} B SB Uoos|jel-jjes oS
1s91-a1d ‘Buinjos wagord Joy ABarens & se Bulloisuelg 950 ¥oam G0 ssaoold ubisaq syl Buisp
‘BunssuiBbua
ABojouyoelolg jo plsl [eleusb sy 1o} snoadsoad
[euCl}EONPS pUE I9aled 81edld pue Yoleasay
'sooltoeid
1seq pUER spoylsW ‘siolaeyaq ‘swlie) Aisnpul
10 95N 1024102 &) 8)elisSuoLWap Jo/pue uedxy
‘sjeluepaid [euolssejold jo S|oAD)
jo Alelea e uielqo o) eanbal ssiousiadwon aye)s
15914504 | 2geandde sy pue suoireuiexs Alojenbal aujexy
syoday 's1snusios pue siaasuibua

uonednpi Asojouydd ], pue J13dae)) — ViHaod

duanbag pue adoog

3SIN0)) SULIPUISU A30[0UyIIOIY]




ofojod
spcday
sqed
$95[0IaxX"]
saINaT
188 -ald

"sauIpaw o uononpold oy

ur 1Buny jo ymoub ayy Jo ‘sdoso BulAppew ‘ABisusolq
jo uopesl2 sy} 104 Bulesuifus ABojouyoaiolg Jo
UoIEZI|IIN 8yl JO SOUIPIAS STEDIIUNWILICD PUE SPIACI4
‘ABojouyoelolg

Buisn peonpold sjeuolew Jo anjea ay} ssessy

"Al91008 U0 Joedull 2ininy Jley) pue sjels Juslind JIaL)
U1 pood D J0 s1oajje sy} aledllo pue 1Se00i04
‘Bujuoo Jo solyle ey amngal 1o puslsq]

‘uononpaid

SyeaMm g

ABojouyoaloig feuisnpy|

158 -150d
oll0JHOd doio 10y UoeIpBWSIOI] [0S JO anfeA syl asielddy
spodey ‘sjue|d pue srewiue oluaBsuel Jo asn
sge | Ul Jo voneandde [esnorld pue jo uones|dwr ayp Jejuy
sosIDIEaXg ‘sjue|d pue sjewue sushisuey aredwon
salnpe ‘Buiuoo jo suogeoydde fenusiod suy Apusp)
189 -8id Spoo- N5 sonpoid 0} pasn spoyiew Aglusp| SyoaM ¥ ABojouyosicig einynauby
“sucieanduw [e190S J1ay) pue uoheiuswuadxe
1o pue slonpoJdd ‘'sesiaap [ealpall palaauifus
Alleoiuyosiong Jo suonealdde aining syl 1wIpald
‘ABojoisAyd uewny juswbne oy ABojouyasiclg
o ucnez)un pue Juswdojaasp ayl U1 spusl] ure|dxg
‘Adesayy sush
1O uonezyNn pue Juswdopasp ayy ui spusiy ure|dxg
1591504 ‘@sESsSIp WewWny Jo Uojesipele
ooRiod puE UoiEeDyUSpE 8L} U ABojouyosiol] |eolpewolg
spoday Jo Buipueisispun spensuowap pue Ajnuap)
sge ‘5|92 wals Jo Buipurisiepun
ses|orexg | WueIos By} jo suofiealjdu augl uzeldxe pue Ajiusp)
salnpe | ° swousn vewny oy Buiddew jo Buipueisiapun ABojouyosiolg
1591 -21d 1US19s 8y} Jo suonenljdus au ure[dxs pue Ajzusp) SHIOM G |2olnadelllByd pue |[eolpei

oloUy3Sl0I] 21SUBL0] LJIM POIBIo0SSE
SeLIWslp [eolyle enjal pue ‘pusiap ‘ssnosip ‘aloldxg

1saf-1sod “aseqelep YNJ
oljojlod e Ug ajdwes waouy B 03 9jdles YNJ UMouyun ue
spoday | yorew o} spund Jsbuy, sredwos o BuiBew) yNg osn
sqe] swisiuefio
sesiolaxy | Jo uogeauepl eyy ul ABojoiss YN Jo 88N 84l |8po

uonedNpy A3o[ouydd |, pue JdIe) — vaod

“aousnbag pue adoog

3SIN0)) SULINUISUS] AS0[0UyI01g




apjold Aousiadwon
cliojpod
syodey
sjusUladxg
uojeuasald {ealuLpe |
Apnig ases) papesiy |
j08lo14 sucisden
sjoelond paseg-oueuaas | "wselqold e aajos o} Buussuibug ABojouyssioig Alddy  » SYgOM € 108lci4 suoisden
"Ale1oos Uo sloaya s)l pue s1elgns yoes) pue Ajusp i
0} BJep SujawIoIg JO 8Sh sUt Lo uoinejuasald B s1ealn) e
"Joalgns umousiun ue Aflrusp| o} 1| @sn pug
UCHEWIOM| SHIOWOIC SOIC)S JEYL OSEQEIEP B 8J20I)
‘SPLISJ] PUB BIEp DJE[O.00 0} }] 85N pUe
18811804 UCHELLIONI SUIBWOIC S2I0)S JEU} 9SBCRIEp B 81821 »
clioflod | 'senbiuysal eonsnels pue [euoeindwos ‘suayuofie
spodey ‘SOSBURIEP O JUSWSNURADE PUR UOIRSL) a4 S|igjus
sqge soeulojuolq el abpasmousoe pue sziuboosy e
I EYe| ejep [eaifololq jo
sainoaT | sisAleue pue juswebeuesw ey wol Buisye swaiqold
1591-21d |eonoeld puB [BULO) 9A|0S 0} posn AI0DU] aUILIEXT e SHIOM £ solewloUIoIg
"UDIINOAS TELISMPUL BU} LM
uoinjoass Bulsauibus [eoIUYs8lolq [BUISNPUL 8] 1O
1edw pue wewdo@asp ay} Jse1U0D pue aredwon e
© rBuunioepnuell pue uoidnpoid [BUisnpul
188 -150d Ul uonelpswaiold Jo Uoljesidde ay) ssnosiq e

duanbag pue adodg
3SIN0)) SULIUISUF AF0[oUYI0I(]
uonednp; As0[ouydd J, pue 1ae)) — vIJoq




