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Tectonic processes continually generate new ocean sea floor at
ridges and destroy old sea floor at trenches. (Ms-ESs2-3)
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All Earth processes are the result of energy flowing and matter
cycling within and among the planet’s systems. This energy is
derived from the sun and Earth’s hot interior. The energy that flows
and matter that cycles produce chemical and physical changes in
Earth’s materials and living organisms. (MS-ESS2-1)

' &, (DUMYV 6\ WPV

06 (66 $ (DUMODMIDY DQG6\ WP V

The planet’s systems interact over scales that range from
microscopic to global in size, and they operate over fractions of a
second to billions of years. These interactions have shaped Earth’s
history and will determine its future. (Ms-Ess2-2)




DCI: Earth's Systems

MS.ESS2.B: Plate Tectonics and Large-Scale
System Interactions
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DCI: Earth's Systems

MS.ESS2.C: The Roles of Water in Earth’s
Surface Processes
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MS.ESS2.C: The Roles of Water in Earth’s
Surface Processes
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MS.ESS2.C: The Roles of Water in Earth’s
Surface Processes

9 DUDMRQV 1Q GHQVIW GXH \R YDUDMRQY 1Q\MP SHUDWUH DQG VDWW
GUYH D J GEDCSDWAD R LOMIFRQOHAMG RFHDQ FXUHON 06 (66

' &, (DUMYV 6\ WPV

MS.ESS2.C: The Roles of Water in Earth’s
Surface Processes
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MS.ESS2.D: Weather and Climate
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Substances are made from different types of atoms, which combine
with one another in various ways. Atoms form molecules that range
in size from two to thousands of atoms. 06 36
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Solids may be formed from molecules, or they may be extended
structures with repeating subunits (e.g., crystals). 06 36
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Each pure substance has characteristic physical and chemical
properties (for any bulk quantity under given conditions) that can be
used to identify it. 06 36
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' &, YUWR®RIIFDQ YROWRQ 8 QW DQG' LYHIMW

06/6 ' 9YRGYHMW DQG +XP DQV

&KDQIHV 1Q EIRGYHYW FDQ QI OHIFH KXP DQATUVRXUFHV VXFK DV
IRRG HQHU\ DQGP HAFIQHV DV Z HODV HARA P VHYIEHV \KDW
KXP DQVUHO RF  IRUH DP SBI Z DMUSXULIEDMRQ DQG UHA F&Y 06

/6




06 (76 % ' HYHRSLQJ 3RWIE® 6 RONWMRQV

7 KHUH DUH W WP DU SURFHWHY IRUHYDGDUGY VRGMRQY Z M UHVSHRW
WRKRZ ZHOKH P HAVYKH FUMUD DQG FROMDIOV R DSUREGP 06
/6

3HURWP DQFH ( [ SHAVEMRQ

06 (66 ' HYH®RS D P RGHOR GVFUEH WH F\ FQQJ RI
( DUM V P DMUDY DQGWH I®Z Rl HOHUI\ WDWGUYHV WLV
SWRFHW

& DU LFDARQ 6 VAMP HQW/( P SKDVY IV RQWH SIRFHWHV R P HIJ
A \AB@) DIRQ Z HDWHUQ)  GHRUP DIRQ DQG VHAP HOBMRQ Z KIEK DRW

R HWHUR IRP P LOHUD® DQG URANV \WURXI K \WWH P\ FOJ R ( DU

P DMIDY

$ WHWP HOW/RXQGEDY  $\WHWP HQNGERHV QRWCFOGH \WH LGHQMFDURQ
DQG QOP IQJ R P IQHDY

3HURWP DQFH ( [ SHAVEMRQ

06 (66  &RQAMKPWDQH SOODMRQ EDVHG RQ HYLGHQFH IR
KRZ ' J HRVFLHQFH SURFHWHV KDYH FKDQJI HG ( DU V VXUDFH D

YDU LQJ WP H DQG VSDADOVFDBN

& U LFDARQ 6 VAMP HQW/( P SKDWY IV RQKRZ SURFHWHV FKDQIH ( DU/
VXUDFH DWP H DQG VSDUDO/FDBN WDWIDQ EH OUH VXK DV VBZ SOW

P RIRQV RUWH XSOWR QU H P RXQEIQDQIHV RUVP DO VXFK DV WDSIG
OQGAVIEH RUP IFIRVFRSIE JHRAKHP IEDAHDRAIRQY  DQGKRZ P DQ
JHRVAHQRH SIRFHWHV VXFK DV HDUKRTXDNHV YREDQRHV DG P HMRU

[P SDFW  XVXD@® EHKDYH JUDGXD® EXWDIUH SXCRMDWMG B\ FDAMURSKIE
HYHQN ( [ DP SBNV R JHRVAHQAH SURFHWHV LQFGGH VXUDFH Z HDWHUQ) DQG
GHSRMROE\ \WH P RYHP HQWV R Z DMU IEH DQG ZIQG ( P SKDWY IV RQ
JHRVAIHQRH SURFHWHV \WDVWAKDSH GFDQ) HRI WDSKIE IHDMUAY Z KHUH
DSSURSUDM

$ WHWP HOWRXQEDY QRQH




3HURWP DQFH ( [ SHAEMRQ

06 (66  $QDO]HDQG IQMSUHEDW RQ WH GMMEXWRQRI
IRWLGY DQG UIRFNV FROMWOWOVKDSHY  DOG VHDIGRRU
VMAKPUHY VR SURYLGH HYLGHOFH RI WH SDVWAS@W P RURQV

&@UILFDWRQ 6 VWP HQW( [ DP SBV R GDWY IQFGGH VIP LOUMHV Rl URFN DQG
IRVONSHV RQ GLIHHONFRQICHQWV \WH VKDSHV R \WH FRQICHQW IQFOGAQ)
FRQIHQEBOKHIHY  DQG \WH GFDIRQV R RFHDQ WIKRXUHY VXK DV UGTHV
IWDRAXUH | RCHV DQG WHFKHV

$ WHWP HOW/RXQGDY 3 DBRP DI QHWF DQRP DOHV 1Q RFHDQE DQG
FRICHQBCFUAMADUH CRADWHWHG

3HURWP DQFH ( [ SHAVEMRQ

06 (66 ' HYH®S D P RGHOR GAVFUEHWH F\ FAXQJ RI
Z DIMUWURXIK ( DU VW WMP V GUYHQ E\ HQHU\ ILRP WH
VXQ DQG WH IRUFHRI J WDYIW

& DU LEDARQ 6 VAMP HQW/( P SKDVY LV RQWWH Z D\ V Z DWIUFKDQJ HV W \ABAM
DV WP RYHV \WURXJ K \WWH P XQIB®! SDKZ D\ VR \WH K\ GIRBJ IE A\ F®I

( [ DP SBV R P RGHY FDQ EH FRQFHSWDORUSK\ VIEDO
$ WHWP HOWARXQGDY  $ TXDQMMYH XQCHYADQAQ) R \WWH OWQKHDV

R YDSRU} DURQ DQG IXVIRQ LY QRADWHWHG

3HURWP DQFH ( [ SHAVEMRQ

06 (66 & RIFWEDW VR SURYLGH HYLGHOFH IRUKRZ \WWH

P RARQV DQG FRP S®{ LOMDFWRQV Rl DIUP DWHV LHVXQV LQ
FKDQJ RV 1Q Z HDMHUFRQGIMRQV

&@UILFDARQ 6 VAP HQW( P SKDVV IV RQKRZ DIUP DWHV IBZ 1URP
UHIIRQV R KK SHWXUH\R &Z SURWXUH FDXVIQ) Z HDWHU GHICHG E\

WP SHIDWUH SURWXUH KXP LGW SUHASMIMRQ DQG Z IQG DVD 11 HG BFDURQ
\R FKDQIH RYHUMP H DQGKRZ VXGGEHQ FKDQI HV 1Q Z HDWHUFDQ UHVX®Z KHQ
QLIHHQNDIUP DWHV FRGEH ( P SKDWV IV RQKRZ Z HDWHUFDQ EH SUHARWMG
Z IWIQ SUREDEIDANF IDQIHV ([ DP S®V R GDVY FDQ EH SURYIGHG \R VWXGHQN
VXFK DV Z HDWHUP DSV GDJWDP V' DQG YIVXDD) DIRQY RUREVBACGHG \WWURXI K
OERDRY H SHIP HQW VXFK DV Z W FRQGHOVDIRQ

$ WHWP HOWRXQGEDY  $\WHWP HQNGERHY QRWCFOGH UHFDE \WH
QP HV R FBXG WSHV RUZ HDWHUM P ERY XVHG RQ Z HDWHUP DSV RUWH
UHSRUWG GDIWDP V IURP Z HDWHUMBMRQY




3HURWP DQFH ( [ SHAEMRQ

06 (66 ' HYH®RS DQGXVHD P RGHOR GHVFUEH KRZ
XQHTXDCKHDWQ) DOG LIRVIMRQ Rl WH ( DUM FDXVH SDAMLQV Rl
DW RVSKHUE DOG RFHDQLE FLUFX@WRQ WDAGHMUP LOH UHT IRQDA
FOP DMV

&@ULLFDARQ 6 VAP HOW( P SKDVY IV RQKRZ SDINAQY YDU E\ OWMMCH
DEMYGH DQG J HRJ UDSKIE OQG GMUEXUIRQ ( P SKDVIV Rl DWW RVSKHUE
FIUFXOMRQ LY RQWH VXQDI KWGUYHQ OWYACDEDQAQ)  \WH & RURTY HIHRW
DQG UHVX@QI SUHYDIO Z IQGV HP SKDVY Rl RFHDQ FLUFXOMRQ IV RQ WH
WDQVHUR KHDWE\ \WWH J REDCRFHDQ FRQYHRIRQ R\ F®! Z KIFK IV FROAMDIQHG
B\ WH & RURDY HIHPWDQG WH RAMICHY R FRQICHQW ( [ DP SBV R P RGHY
FDQEHGDIWP V P DSV DQGJBEHY RUGI MIOHSUHVHQIMRQY

$ WHWP HOWRXQGEDY  $\WHWP HQNGERHY QRAGFOGH \WWH G QDP IEV R
\WH & RURDY HIHFW

3HURWP DQFH ( [ SHAVMRQ

06 36 " HYHRS P RGHY \R GHVFUEH WH DRP LF
FRP SRVIMRQ RI VIP S®1 P REFX®V DQG H WIQGHG VWKFXUHV

& OUILFDARQ 6 VWP HQW/( P SKDVY IV RQ GHYHBSIQJ P RGHY R P RBFX®V
\WDWDU 1QFRP SB[ W ( [ DP SBV R VIP SBI P RBFX®N FRXG LOFOGH

DP P RQD DQG P HWDQRO( [ DP SBNV R H] \WQGHG \WIKFUWUAY FRXG IQFOCH
VRAXP FK®UCH RUGDP RQGV ([ DP SBVR P RBFXOUBIYHIP RGHY FRXG
IQFOCGH QDZIQIV ' EDODQG N WIKPWUHY RUFRP SXWUUHSUAVHQIBMRQY

VKRZ 1Q) GLIHHOAP RBFXGN Z WK GLIHHQMVSHY R DRP V
$ WHWP HOWRXQEDY  $ WHWP HONERHY QRWGFOIGH YDBIGFH HBIFRQY
DQGERQAQ) HHU\  AVAEXWIQ) WH IRQE QDWUH RN VXEXQW R FRP S®[
AKPXUHY RUD FRP SGM GAVFUSUIRQ R DOIQAYIGXDADWP V 1Q D FRP SO

P RBIFX®! RUH| \WQGHG \WIKFUUH LV QRAHTXILHG

3HURWP DQFH ( [ SHAMRQ

0636  $0ODO]HDQG LOMSUHAGDE RQ WH SURSHIAHV RI
VXEVMBQFHV EH RUH DQG DIWUWH VXEVMBOFHY LOWDRVIR
GHMUP [OH Ll D FKHP LEDOHDPWRQ KDV RFFXULHG

& OUILEDARQ 6 VMWP HQW/( [ DP SV R BHDRIRQY FRXG IQFOIGH EXUQIQY
VXJ DURUMMHCZ RROIDWHDRIDY) Z W VRAXP K\ G| IGH DQGP I[ 1QJ ] IGF

Z W K\ GRIHQ FK®UICH

$ WHWP HOW/RXQGDY  $WHWP HOMY @ WG R DQDOMY Rl \WH |RGZ QI
SURSHMHV GHOW P HIY SROMVER@Y SROMROEIDW [OP P DEIMW DQG
RGRU




3HURWP DQFH ( [ SHAVIMARQ

06 36 * DIHUDQG P DNH VHQVH Rl LOIRUP DARQ R
GHVFUEH WDWA QWHWE P DWUDY FRP HIURP  QDVWDO
UHVRXUFHV DQG P SDFW/RFLHW

& OUILEDARQ 6 VAMP HQW/( P SKDVY IV RQ CDWUDCHVRXUFHY WDWKQGHU R D
FKHP LEDCSURFHW R IRUP \KH Vi QRHE P DIMUDO( [ DP SBV R QHZ P DWUDY
FRXG LQFOIGH QHZ. P HAFICH IRRGY DQG DAMUIDUYH IXHY

$ WHWP HOWRXQGDY  $WHWP HOMY @ WG \R TXDOBMYH LQIRUP DURQ

3HURWP DQFH ( [ SHAEMRQ

0636 ' HYHRS DP RGHONDASIHGIEW DQG GHVFUEHV
FKDQUJ HV LQ SDUAF®I P RWRQ WP SHIDWUH DQG WM RI D SXUH
VXEWWEIQFH Z KHQ WHUP DOHQHUI\ LV DGGHG RUUHP RYHG

& DU LEDARQ 6 VAMP HQW/( P SKDWY LV RQ TXDORMYH P RBFXOUBVHO
P RGHY R VRIBY OXIGV DQGJDVHV R VKRZ WDWDGEQ) RUBHP RYLQY

\WHUP DOHQHU\ LQFUHDVHY RUGHFUHDVHY NGHWF HQHU\ R! \KH SDIFGN XQID
D FKDQIH R ABAM RFFXWY ( [ DP SBV R P RGHY FRX@ LQFOGH ADZ 1Q) DG

QDIWP V ( [ DP SBV R SDMFGN FRXG IGFOGH P RBFXGN RUIGHYWDRP V
([ DP SBV R SXUH VXEWBIQFHV FRX@ LQFOIGH Z DWU FDUERQ AR IGH DQG
KHDXP

$ WHWP HOWRXQEDY  QRQH

3HURWP DQFH ( [ SHAEMRQ

0636 ' HYHRS DQG XVHDP RGHOR GHVFUEH KRZ \WH
VRVBOOXP EHURI DRP V GRHV QRWFKDQU H LQ D FKHP LEDO
UHDPARQ DQG WXV P DW 1V FROVHYHG

& OULFDARQ 6 VMWP HQW/( P SKDWY IV RQ@Z R FROHYDIRQ R P DWHUDQG
RQ SK\ VIEDCP RGHY RUGDZ IQI1V LOFIAQ) GIMIARP V \KDWHSUVHON
DIRP V

$ WHWP HOWRXQEDY  $ WHWP HOAGRHV GRAGFOGH WH XVH R DVRP IE
P DWHV EDOQAQ] A P ERTE HTXDURQY RUIQMUIP RBFXOUIRUFHV




3HURWP DQFH ( [ SHAVIMARQ

06 36 8 QGHIANH D GHVLJ Q SIRMFWR FROVWMKFWWMVW
DQG P RGI\ D GHYIFH W DVWHWHUUHBDVHY RUDEVRUEV WHUP DO
HOHU\ E\ FKHP LIFDOSWRFHWHY

& @UILFDARQ 6 VEAMP HQW( P SKDVV IV RQ\WH GHVLIQ FROURG \WH
WDQUHUR HOHU\ \R WH HOYLURGP HOAVDQG P RAUIEDMRQ R D GHYIEH XVIQJ
IDRARY VXFK DV WSH DQG FRQFHQMMRQR D VXEVBGFH ( [ DP SBVR
GHVL QV FRX@ IQYROH FKHP IFDOUHDRURQY VXFK DV GMVRGILQJ DP P RQXP
FK@UGH RUFDBIXP  FKBUGH

$ WHWP HOWRXQEDY  $\WHWP HQMY @ WG \R \WH FUMAID R DP RXQW
WP H DQG WP SHIDWUH R VXEVABGFH LO\MAIQJ \WH GHYIEH

7KLY SHURWP DQFH H SHABMRQ LM UDMV \WDAMRQDOFAHGRH FROMOAZ 1\
HQJ IQHHUQ) \WURXJK D SUDPWFH RUGVAS@DY FRGH IG-D

3HURWP DQFH ( [ SHAEMRQ

06 36 $SSO 1 HZ\RQW 7KWG/ DZ VR GHVLI Q D VROWRQ W
DSWREGP LQYRAOLQI WHP RARQRI V¥ R FRAGIQJ REMFW

& OUILFDARQ 6 VMWP HQW/( [ DP S®NV Rl SUDRIFDCBUREGP V FRXG IQFOIGH \WH
IP SDAWR FRARQY EHE HHQ\® R FDLY EHE HHQ D FDUDQG ABMRQDLY
REMPW DQG EH HHQ D P HWRUDQG D VSDFH YHKLE®

$ WHWP HOWRXQEDY  $WHWP HOAY @ LWMG R YHMFEDCRUKRU] RQIO
LQMDRIRQV 1Q RCH GP HVRQ

7KLY SHURWP DQFH H, SHABMRQ LM UDMV WDAMRQDOVFHQRH FRQOMQAZ WK
HQJ IQHHUQ) \WURXJ K D SUDPWFH RUGVAS@DY FRGH IG-D

3HURWP DQFH ( [ SHAEMRQ

0636  3@QDQ LOYHW DARQ R SWRYLGH HYLGHQFH WDW
WH FKDQI H 1O DQ REMIPIV P RARQ GHSHQGY RQWH VXP RI WH
IRUFHV RQ WH REMIPWDQG WH P DW RI WH REMFW

& U LFDARQ 6 VMMP HQW/( P SKDWY IV RQEDDQRHG 1 HZ\RQV) LW DZ
DQG XQEDDGFHG IRUFHV IQD A VWP TXDOIMYH FRP SDUVRQY R IRUFHV

P DW DQG FKDQIHV IQP RIRQ 1 HZ\RQW 6 HFRQG/ DZ  ILDP H R UHHUHQRH
DQG VSHALEDIRQ R XQW

$ WHWP HOWRXQGEDY  $WHWP HOAY @ WG R IRUFHV DQG FKDQIHV 1Q
P RIRQ 1Q RQH AP HOVIRQ 1Q DQ IQHMDOH HUHQFH IUDP H DQG R FKDQIH 1Q
RQH YDUDE®I DWD WP H $ WHWP HOAGRHY QRAUQFGGH WH XVH R

W RGRP HWY




3HURWP DQFH ( [ SHAVIMARQ

06 36 $ VN TXHVWARQV DERXWGDW VR GHWMUP LOH \WH
| DFVRLY W(DWDI | HFVWAKH VWAHQI W RI HBFWIF DQG P DJ QHWF
IRUFHV

&@UILFDARQ 6 VEAMP HQW( [ DP SBV Rl GHYIFHV \KDVWKVH HBIPWE DQG
P DJ GHW¥F IRUFHV FRX@ LQFGGH HBIPWRP DICHW HBIRWE P RRY RU
JHQHIDRY ( [ DP SBV R GOV FRX@ [QFOIGH \WH HIHPWR WH QXP EHUR
MUV R Z IUH RQWWH WHQI W R1 DQ HBPWRP DJ GHWRUKH HIHAWR! LQFUHDVQ)
\WH QXP EHURUMIHQIW R P DJ QHW RQWH VSHHG Rl DQ HBIRWE P RRU

$ WHWP HOW/RXQGDY  $\WHWP HQADERXWIXHMIRQY \KDWIHT XILH
TXDQMAMYH DQVZ HY IV @ WG \R SURSRMRCDOMHDVRQQI DQG DOHEWDIE
WINQJ

3HURWP DQFH ( [ SHAEMRQ

0636  &RQWKPDQG SUHVHOADU XP HOW XVIQJ
HYLGHOFH \R VXSSRUAMH FOLIP \WDWI LDYIMIMRQDOLOMUDPARQV
IgLIEHMFWD\)\MJF\/M(HDQGGJ—lSI-lQGRQ\A«HP DWHV Rl LOMDAWQ)

& U LFDARQ 6 VWP HQW/( [ DP SBV R HYIGHGFH IRUDU XP HON FRXG
LQFOGH GDWI J HQHIDMG IURP VIP XOMRQV RUGL MIORRY DQG FKDUWW
QVSD\ Q) P DW WHQIW R IQMDAIR) GMBGQRH ILRP \WH 6 XQ DQG RUEMIO
SHURGY R REMFW Z MWIQ \KH VROUWA VAP

$ WHWP HOW/RXQEDY  $ WHWP HONGRHY QRWGFOIGH 1 HZ\RQV/ DZ R
* IDYMIMRQ RU. HS®AY/ DZV

3HURWP DQFH ( [ SHAEMRQ

0636  &RQGXPWDQ LOYHW DWRQ DQG HYDOXDM WH
H SHUP HQUBOGHVLI Q VR SLRYLGH HYLGHOFH WDWIHGV H MW
EHVE HHQ REMPW H HIAQJ | RUFHV RQ HDFK RIHUHYHQ WRXJ K
WH REMIFW DUH QRWQ FRQUEFW

& U LFDARQ 6 VWP HQW/( [ DP SBNV R \WLY SKHCGRP HQRQ FRX@ LOFGGH WH
LOMDAIRYY R P DJ QHW HBPMEDT® FKDUHG WISV R \BISH DQG HBRMED®
FKDUHG SIW EDQY ( [ DP SBV R LQYHMIM DIRQY FRX@ IGFOGH [ IMKDQG

H SHUHQFHV RUMP XOMRQY

$ WHWP HOWRXQGDY  $WHWP HOAY @ WG \R HBIPWE DQG P DI QHUE
IIHGV DQG TP WG \R TXDRIAYH HYIGHQRH [RUWH H MMQPH R [1HGV




3HURWP DQFH ( [ SHAVIMARQ

0636  &RQMKPADQG LQMSUAN LDSKLIEDOGLYS@ V RI
GDVD\R GHVFUEH WH UHOMROVKISV RI NOFME HOHU\ VR WH
P DW Rl DQ REMPDQG \R WH VVSHHG RI DQ REMEW

& DU LFDARQ 6 VAMP HQW/( P SKDVY IV RQ GHVFUS\YH UHDMRQUKISY EHEHHQ
NGQHWE HQHU\ DQG P DW VHSDUDMO 1URP NGQHWE HQHU\ DQG VSHHG

([ DP SBNV FRXG LQFOIGH UGQ) D ELR\ FO! DAALIHHOANVSHHGY URGR) GlLIHU

V] HV R URANV GRZ CKI@DQG JHWRI KIVE\ D Z LL1® ED@YHYXV D WQQ EDD
$WHWP HOWRXQEDY QRQH

3HURW DQFH ( [ SHAVEMRQ

0636 ' HYHRS DP RGHOR GHVFUEH WDWZ KHQ WH
DUDQI HP HOWRI REMFW LOWMUDFWQ] DWD GAMBIOFH FKDQJ HV
\GIAJII-U-Q/\DD RXQW Rl SRIMOWDCHOHU\  DUHWWRUHG LQ WH

& @ULLFDWRQ 6 VAMP HOW( P SKDVY 1V RQ UHDMYH DP RXQN R
HQHU\  QRWRQ FDBXOMRQV Rl SRMQIDCHQHU\ ([ DP SBV R REMPW Z MKIQ
A VAP V LQMUDPI) DWDLY 1Q) GMBIQRHY FRXG IGFBGH WH ( DU DQG HWKHU

D IRBUFRDAMUFDIDAYDY 1Q) SRVMRQY RQ D KIQRUREMPW DWDU 1Q)
KHI KW RQ VKHOHV FKDQILQ) WH GUHAIRQ RUHQBMRQ R D P DIQHWDQG D
EDQRRQ Z W ABME HBPNMEDCFKDU H EHIQ) EURXI KWFBVHUMR D FOWP DM/
KDIU ( [ DP SBV R P RGHY FRXG [QFOIGH UHSUHAVHQIMRQY GIDJWDP V
SIPMUHV DQG Z UMWQ GHVFUSWIRQY R A VAP V

$ WHWP HOWRXQGEDY  $WHWP HOMY @ WG \R 7R REMPW DQG HBIPWE
P DIQHWF DQG J UDYMMRCDAQMDRIRQY

3HURWP DQFH ( [ SHAVEMRQ

06 36 $SSO VFIHQWLF SUQFLISGNV WR G-V Q FROQWAKFW
DQG WD GHYLFH WDWHWHUP LQIP I HV RUP O P I HV
WHUP DOHQHU\ WDOQVIHU
& U LFDARQ 6 VWP HQW/( [ DP SBV Rl GHYIEHV FRX@ IQFOGH DQ IQUXDWG
ER D VRDUFRRNHU DQGD 6 WURRDP FXS
$ WHWP HOWRXQGDY  $ WHWP HONERHY QRAGFOIGH FDBXOM \WH \RD
DP RXQAR \WHUP DCHQHU\ WDQUHUHG

7KLY SHURWP DQFH H, SHABMRQ LM UDMV WDAMRQDOVFHQRH FRQOMQAZ WK
HQI LQHHUQ) \WURXJ K D SUDPWFH RUGVAS@DY FRGH IG-D




3HURWP DQFH ( [ SHAVIMARQ

06 36 @QDQLQYW\MD\ARQWGW@WH
UHDMRQVKLSY DP RQI"WH HOHU\“ WDQVIHUHG WH WSHR
P DAMAUWH P DW DQG WH FKDQJ H LO WH DYHIDI H NIQHAF
M%&MHSDMF@ND\/P HDVXUHG E\ WH WP SHIDWH RI

& OUILFDARQ 6 VMMP HQW/( [ DP SBV R H SHUP HQW FRX@ LQFOCH

FRP SDUKQ 11CDCY. DWUAMP SHUDXUHY DIVWUGLIHIHOAP DWHV R! LIFH P HIMG 1Q

\KH VDP H YROP H R Z DMUZ WK \KH VDP H IQUDOMP SHIDWUH \KH

WP SHUDWUH FKDQIH R VDP SV R GLIHUHQAP DIMUDY Z M \WH VDP H P DW

DVWH FRRCRUKHDWO \WH HOQYILRGP HQAVRUWH VOP H P DWUDCY W GLLIHUHQW
P DWHV Z KHQ D VSHFLLIE DP RXQAR HQHU\ LV DEGHG

$ WHWP HOWRXQGEDY  $ WHWP HONERHY QRAGFOIGH FDBXOM \KH \RD
DP RXQAR \WHUP DCHQHU\ WDQUHUHG

3HURWP DQFH ( [ SHAEMRQ

06 36 & ROVWKFWXVH DQG SUIHVHOADU XP HOW \R
VXSSRUNKH FOLIP WDWZ KHQ WH NLOHWE HOHU\ RI DQ REMIFW
FKDQIHV HOHU\ LV WDQVIHUHG VR RUIWRP  \WWH REMFW

& OULFDARQ 6 VWP HQW/( [ DP S®V R HP SILIEDCHYIGHQRH XVHG LQ
DU XP HQN FRX@ IGFOGH DQ IQYHQRY RURWHUUHSUMVHOIMRQ R \WH HQHU\
EH RUH DQG DIMUKH WDQUHUIQ\WH IRWP R \MP SHUDMUH FKDQJ HY RUP RIRQ
R REMPW

$ WHWP HOW/RXQEDY  $\WHWP HOAGRHV QRAGFOGH FDBXOMRQY R
HQHU\

3HURWP DQFH ( [ SHAEMRQ

06 36 " HYH®RS DQG XVH D P RGHOR GHVFUEH WDWZ DYHV
DUH HGFWG DEVRIEHG RUWDQVP DG WILRXJ K YDURXV

P DWMUDY

& DU LEDARQ 6 VMMP HQW/( P SKDWY LV RQ ERN @ KWDQG P HFKDQEDCY DYHV
([DP SBVR P RGHY FRXG IQFOGH GIZ IQJV VP XOMRQY DQG Z UNWQ

GHVRUSWIRYY/
$ WHWP HOWRXQGEDY  $\WHWP HQMY @ WG \R TXDOBAMYH DSSTDMRQY
SHUBIQIQ) R @ KWDQG P HFKDQEDCY DYHV




3HURWP DQFH ( [ SHAVIMARQ

06 /6 ' HYH®&S D P RGHOR GHVFUEH WH F\ FOJ RI

P DMMUDQG IRZ Rl HOHU\ DP RQJ @YIQJ DQG QRQMYLQJ SDUN
Rl DQ HFRW WP

& U LFDARQ 6 VMMP HQW/( P SKDVY LV RQ GHVFUELQ] \WH FROVMUYDURQR
P DAWUDQG IBZ R HHUJ\ LOR DQG RXWR YDURXY HFR VWP V' DQG RQ
GHIQQ) \WH ERXQEDUHV R WH \A VAP

$ WHWP HOWRXQEDY  $ WHWP HOAGRHY QRAGFOIGH WH XVH R
FKHP LEDOUHDRURQY \R GAVFUEH \WH SURFHWHY

3HURWP DQFH ( [ SHAEMRQ

06/6  &ROWMKPWDQ DU XP HQW/XSSRUMG E\ HP SIUFDO
H WDWEKDQJ HV VR SK\ VIEDCRUELR®J LFDOFRP SRQHQW
Rl DQ FFRW WMP DIl HFWBRSX@MRQV

& @ULLFDARQ 6 VAMP HQW( P SKDVY IV RQ UHFRI Q] LQ) SDIWAD 1Q GDWI DQG
P DNQJ zmmmnmm—wmo@wnsmxum DQGRQ
HYDOOW HP SIUFDCHYIGHQRH VXSSRWZ) DU XP HQW DERXWAKDQI HV R
HFRV VWP V/

$ WHWP HOWRXQEDY  QRQH

3HURWP DQFH ( [ SHAEMRQ

06 (66 $SSO VFIHQWILF SUQFLS®V R GV Q D P HWRG
IRUP RQMRUQJ DQG P LQIP 1] LQJ DKXP DQ LP SDFWRQ WH
HQYLLRQP HQW

& U LFDARQ 6 VWP HQW/( [ DP SBV R \WH GHVLI Q SIRFHW IQFOCH

H{ DP LQQJ KXP DQHQVILRGP HQIAP SDFW DWHWIQ) \WH NQGV R1 VROMRQY
\KDWDUH | HDVIE®! DQG GHVL QQJ DQG HYDODUG) VROMRQY WWDWARX@ UHGXFH
\KDWE SDPW( [ DP SBV Rl KXP DQLP SDRW FDQIGFOGH Z DMUXVDIH VXFK DV
\WH Z \GUDZ DCR| Z DWUIURP \AMHDP \/ DQG DTXIHY RUWH FROMKPIRQ R
@GP VDG OIYHHY ©OQGXVDIH VXFK DV XUEDQ GHYHESP HQADI UEXGMUH RU
\WH UP RYDCR Z HWVBQGV  DQG SROMRQ VXFK DV R \WH DIU Z DU RUDQG
$ WHWP HOWRXQEDY QRQH

7KLY SHURWP DQFH H SHABMRQ LM UDMV \WDAMRQDOFAHGRH FROMOAZ 1\
HQJ IQHHUQ) \WURXJK D SUDPWFH RUGVAS@DY FRGH IG-D




3HURWP DQFH ( [ SHAVIMARQ

06/6  $QDO]HDQG LOMSBUHWEDE | RUSDAMLDV 1Q WH
IRWIOHFRUG WDWGRFXP HOWKH H MMOFH GLYHWIW

H FKDQIHRI @HIRWP V WWRXJ KRXWKH KIMRUY
Rl @H RQ ( DUM XQGEHUWH DWXP SWRQ WDWODWILDODZ V
RSHIDWM DV LQ WH SDVW

& DU LFDARQ 6 VAMP HQW/( P SKDVY IV RQIIQAQ) SDVHGY R FKDQIHV 1Q \WH
GIYHOR FRP SO W R DQDWRP IFDOAKPXUHV 1Q RUDQVP V DQG \KH
FKURQREJ IFDAREHUR! RMADSSHDUDQRH 1Q \WH URFN O\ HWY

$ WHWP HOW/RXQGEDY  $\WHWP HOAERHV QRAGFOGH \WH QDP HV R
LQAYIGXDOVSHAHY RUJHR®J IEDCHIDV [Q WH IRMOHFRG

3HURWP DQFH ( [ SHAEMRQ

06 (66 & RQVWKFWDQ DU XP HOWYXSSRUMG E\  HYLGHOFH
IRUKRZ LOFUHDVHV 1O KXP DQ SRSXMWRQ DQG SHUFDSIVD
FRQVXP SWRQ RI QDVXDOHVRXUFHV [P SDFW DUV VA WMP V

&@UILFDARQ 6 VEAMP HQW( [ DP SBV Rl HYLGHQFH IQFOIGH J UDGH DSSURSUDM
GDWEDVHV RQ KXP DQ SRSXOMRQY DQG WH UDWV R FRQVXP SURQR! IRRG DQG
QDWDAHVRXUFHY VXFK DV IUMVKZ DWWU P IQHIDODQGHQHU\ ([ DP SBVR

IP SDFW FDQ IQFOIGH FKDQI HV \R \WH DSSHDUDQFH FRP SRVMRQ DQG

VAKFUMUH R ( DUV M AP V DV Z HODV \WH UDMV DWZ KIEK \H FKDQIH 7 KH
FRQUHTXHQFHV R LQFBHDVHV IQ KXP DQ SRSXOMRQY DQG FRQVXP SUIRQR
CQDWUDOHVRXUFHY DUH GHVRUEHG B\ VAHQRH EXVWRIHQFH GRHV QRWP DNH WH
GHAMRQV [RUWH DRIRQY VRAHW \BNHV

$ VWHWP HQW/RXQEDY CRCH

3HURWP DQFH ( [ SHAEMRQ

06/6 $SS(DVFL[—QNLFLG—D\/VRFRQ\/\M(FV\HQ SOUDWRQ
I RUWH DQDVRP LFDOVIP LOUMHYV DQG Gl
PRG-lQRL.DDQyPVDQGEI-MZH-QPRG-LQD(I;IRWIO

RW DQVP V \R 1O HUHYROMRODY  UHIMRQVKLSV

&@ULLFDARQ 6 VAP HOW( P SKDWV IV RQH SODQDMRQV R \KH HYROMRQDY
UHDMRQUKISV DP RQJ RUDQVP V IQWP V R VP UMWY RUGLIHHQRHV R \WH
JURW DSSHDUDQFH RI DQDVRP [FDOMKRMURV

$ WHWP HOWRXQEDY QRQH




3HURWP DQFH ( [ SHAVIMARQ

06/6 $ QO] HGVSD V Rl SIFMRUDOGDW VR FRP SDUH
SDAMAQV RI VIP 1Q WH HP EUY R®J LFDOGHYHRRSP I-QN
DFLRW P XGAS®! VSHELHV VR IGHOW\  LHDMRQVKLSV QR

LQWH IX® IRUWP HG DQDVRP \

& @ULLFDARQ 6 VAMP HQW( P SKDVV IV RQIQHWIQ) JHQHIDCSDWADY R
UHDWGQHW DP RQJ HP EW RV R GLIHHQARUDQMP V B\ FRP SDUKQ \WH

P DRIRVFRSIE DSSHDUDQAH R GIDJ WDP V RUSIEMUHV

$ WHWP HOWRXQEDY  $WHWP HOAR FRP SDUVRQY LV @ WG \R JIRW
DSSHDUDQFH Rt DQDVRP IEDOAWKPXUHY 1Q HP EW RBJ IFDAGHYHBSP HOW

3HURWP DQFH ( [ SHAEMRQ

06 (66 ' HYHRS DQGXVHDP RGHORI WH ( DUM VXQ
P RROV\ WP \R GHVFUEH WH F\ FOE SDAMLOV RI OXQDU
SKDVRV HF@SVHV Rl WH VXQ DOG P RRQ DQG VHDVROV

& OUILEDARQ 6 VWP HQW/( [ DP SBV Rl P RGHY FDQ EH SK\ IFDOJ UDSKIFDO
RUFRQFHS\WWDO
$ VWHWP HQW/RXQEDY CRCH

3HURWP DQFH ( [ SHAEMRQ

06 (66 " HYHRS DQG XVH D P RGHOR GHVFUEH \WH LR®1 RI
LQWH P RWRQV Z IWILQ J DD LHY DQG WH VROUW WMP

&@UILFDARQ 6 VEAMP HQW/( P SKDVIY IRUWH P RGHAY RQ J WDYIW DV \WH IRUFH
WDVKROV \RJ HWHUWH VRDUM WWP DQGO L) : D\ JDO[\ DQG FRMRY
RUEMICP RIRQV Z MIQ\WHP ([ DP SBV R P RGHY FDQ EH SK\ VIEDO VXFK DV
\WH DQDBJ\ R GVMBQFH DRQ) D IRREDQIHG RUFRP SXMUYIVXDD DIRQY R
HESWDCREIW RUFRQFHSWDO VXFK DV P DWHP DUFDCSURSRMIRQY UHDMYH \R
\WHM] HR! 1DP IQDUREMPW VXFK DV VWXGHQN VFKRRCRUVDAM

$ WHWP HOW/RXQGEDY  $\WHWP HOANGRHY QRAGFOGH . HSBLYY/ DZVR
RUEMICP RIRQ RUKH DSSDUHQAHWR] UDGH P RURQ R \WH SOQHW DV YIHZ HG
IRP ( DWW




3HURWP DQFH ( [ SHAVIMARQ

06 (66  $QDO]H DG LOMSUWGDE R GHWLP LQH VDO
SURSHUAHV RI' REMFW 1O WH VRDUW WP

& OUILFDARQ 6 VAP HQW/( P SKDVY IV RQWH DCDOVY Rl GDWB IURP ( DK
EDVHG IQAKP HQW VSDFH EDVHG \MBVFRSHY  DQG VSDFHFUDIVYR GHMUP 1OH
VIP IOUMH DQG GlLIHHQFHY DP RQYJ VRDUM MP REMIFW ( [ DP S®IV R VFDBI
SURSHMAV LQFOGH \WH V] HV Rl DQ REMPW @\ HY VXFK DV FOAADQG

DW RVSKHUH  VXUDFH IHDWUHY VXK DV YRBDQRHV  DQG RUEMIADGIXY

([ DP SBV R CD\B IQFOGH WIMYAFDAQIRP DURQ GUZ IQJV DQG
SKRWJIWDSKY DQG P RGHY

$ WHWP HOWRXQGEDY  $\WHWP HQNGRHY QRWGFOGH UHFD@Y IDFW
DERXVBURSHMAV R WH SOQHW DQG RKHUVRDUM WMP ERGHV

3HURWP DQFH ( [ SHAVMRQ

06 /6  ( YDOXDMFRP SHWQJ GHVL Q VROMWRQV IRU
P DIQWIQIQ) ELRGLYHWW DQG HFRV WP VHUIEHV

&@UILFDARQ 6 VEAMP HQW( [ DP SBV Rl HFRA VWP VHWYIFHV FRX@ [QFOIGH

Z DWUSXULIFDURQ QAUHQWHA FOR) DQG SUHYHQIRQ R VRICHIRVIRQ
([ DP SBV R G-I Q VROMRQ FROMDIQN FRX@ IQFGGH VFIHQME HARQRP IE

DQG VRADGFRQUGHIMRQY
$ WHWP HOWRXQEDY QRQH

7KLY SHURWP DQFH H, SHABMRQ [QAM] UDMV \WDAMRQDOAHQAH FROMOAZ 1\
HQI LQHHUQ) \WURXJ K D SUDPWFH RUGVAS@DY FRGH IG-D

6 FLHQFH DQG ( QU LOHHUQJ 3 DFWFHV

" HYHRSLQJ DQG 8 VIQJ 0 RGHY

ORGHIY IQ + EXI®VRQ. + H SHUHQFHY DQG SURIUAWHY R GHYHBSIQJ
XMQJ DQG HYIMQ) P RGHY \R GHVFUEH WMWDQG SUHAFWP RUH DEVIDRW
SKHQRP HQD DQG GHVI QWA WP V

' HYH&S DQG XVH D P RGHOR GHVFUEH SKHQRP HQD 06 (66 06
(66




6 FLHQFH DQG ( QI LOHHUQ] 3 WDRWERYV

" HYHRSIQJ DQG8VIQJ 0 RGHY

0RGHIY IQ + EXI@VRQ. + H SHIHGFHV DQG SURI UMWHY \R GHYHBSIQJ
XVIQJ DQG HYIMQJ P RGHY \R GHVFUEH WAMWDQG SUHGIEWP RUH DEVMDRW
SKHQRP HQD DQG GHVI QWA WP V

" HYHBS D P RGHOR GHVFUEH XQREVHWYDE®I P HFKDQWP V 06 (66

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

3 @A DQG &DW QI 2 XWQYHWA DARQV

3 OQUQ) DQG FDWY Q) RXVWQYHVN DURQY R DQVZ HUTXHIRQY ROMAN
VROMRQV W SIREGP VIQ + EXIGVRQ. +  H SHIHGFHV DQG SURIUHAWHY \R
LQFOGH LOYHV DUMRQY \KDVKVH P XSG YDUDE®N DQG SURYIGH HYIGHQRH \R
VXSSRWWH SOCDMRQY RUGHWLI Q VROMRQYY

& R®PWEDWW DERXWKH SHURUP DQFH RI D SURSRVHG REMPVWRRO
SURFHW RUM VWP XQGHUD IDQIH R FRQAMRQY 06 (66

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

$QDO] LI DQG,QMEUWMO] * D\

$QDO] IQ) AWIQ + EXIOVRQ. + H SHUHQFHV DQG SIRIHWHV R
H WQEQ) TXDQIMAMYH DCDOMY R IQYHM DURQY GMIQI XIVKIQ) EHEHHQ
FRUHOMRQ DQG FDXVDMRQ  DQG EDVIE RAVAIFDOMAKQTXHV R GDMB DQG HURU
DQDOVY

$QDO] H DQG IQMBUHAWEDID R SURYIGH HYIGHQFH IRUSKHQRP HQD 06

(66




6 FLHQFH DQG ( QU LOHHUQJ 3 WDRWEHY

&ROMKXFWQ ([ SOQDWRQV DQG" HVL QI
6 ROOVRQV

& ROMKAI H SOQWMRQY DQG GHAVMIQQ] VROVRQVIQ + EXIGVRQ. +

H SHUHQFHV DQG SURIUHWHV R IGFGGH FROAWKRIQ H SOQDMRQY DQG
GHVIJQQI VRMRQV VXSSRUMG E\ P X@E6! VRXUFHV Rl HYIGHQFH FROVIMMQW
Z W VAHQME IG-DV SUCASEN DQG WHRUHY

& ROAKRAD VHHQME H SOQOMRQ EDVHG RQ YDE5 DQG UHIDE®!
HYIGHQRFH REWRIQHG IUWRP VRXUFHV  IQFAQT WH VWYGHOMIRZ Q

H SHUP HQWV DQG WH DWXP SVIRQ WDWKHRUHY DQG @Z V \WWDW
GHVRUEH \WH QDD RUG RSHUIDW \RGD\ DV \WH GG 1Q \WH SDWDQG
Z 1QFRQIDXH R GR VR 1QWH IX\MUH (MS-ESS2-2)

6 FLHQFH DQG ( QI LOHHUQ] 3 WDRWEHY

" HYHRSLQJ DQG 8 VIQJ 0 RGHY

0RGHIY 1Q + EXIOVRQ. + H SHIHGFHY DQG SURIUHWHY \R GHYHBSIQJ
XVIQJ  DQG UHYIMQ) P RGHY R GHVFUEH WMWDQG SUHAPWP RUH DEVMDRW
SKHQRP HQD DQG GHVI QWA WP V

" HYHBS D P RGHOR SHARWDQG RUGHVRUEH SKHORP HQD (Ms-Ps1-1)

6 FLHQFH DQG ( QI LOHHUQ] 3 UDRWEHY

$QDO] 1QJ DG, QMEUHMY * DVl

$QDO] IQ) ADWIQ + EXOVRQ. + H SHUHQFHV DQG SURIUHWHV R

H \WQAQJ TXDQMMYH DCDOMY W IQYHVM DWRQV GMIQI XIWVKIQ) EHE HHQ
FRUHOMRQ DQG FDXVDMRQ DQG EDVIE ABMYANFDOMPKQTXHY Rl GOV DQG HURU
DDOWY

$ QO] H DQG QM BUHWEDL R GHMUP LOH P LOUMHV DQG QALLIHHQFHV
QINQAQIV (MS-PS1-2)




6 FLHOFH DQG ( QU LQHHUQU 3 LDPWFHV

Obtaining, Evaluating, and Communicating
Information

2 EIQQ) HYDODWY DQGFRP P XQFDUY IQRP DIRQIQ + EXIOVRQ. +

H SHUHQFHV DQG SURI BAWHV \R HYDGDW \KH P HIMDQG YDEEW R IGHDV DQG
P HKRGY

Gather, read, and synthesize information from multiple appropriate
sources and assess the credibility, accuracy, and possible bias of
each publication and methods used, and describe how they are
supported or not supported by evidence. 06 36

6 FLHQFH DQG ( QU LOHHUQ) 3 IDFWFHV
Developing and Using Models

ORGHIY IQ + EX@VRQ. + H SHIHQFHV DQG SURIUAWHY \R GHYHBSIQ)
XVQJ DQG UHYIMQJ P RGHY R GHVRUEH \MAWVDQG SUHGAIEWP RUH DEVIRDFW
SKHQRP HQD DQG GHVIQW WP V

Develop a model to predict and/or describe phenomena. 06 36

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

Developing and Using Models

ORGHIY IQ + EX@VRQ. + H SHIHQFHV DQG SURIUAWHY \R GHYHBSIQ)
XVQJ DQG UHYIMQI P RGHY R GHVRUEH \MAWVDQG SUHGAIEWP RUH DEVIRDFW
SKHQRP HQD DQG GHVLI QW WP V

Develop a model to describe unobservable mechanisms. 06 36




6 FLHOFH DQG ( QU LQHHUQU 3 LDPWEHV
&ROMKFWQ ( [ SOQDMRQV DQG' HVLI QLQY
6 ROOVRQV

&ROAKAUDY H SOQDVRQY DQG GHAMIQQ) VROMRYVIQ + EXIOVRQ. +

H SHUHQFHV DQG SURI UAWHV \R IGFOGH FROAKANY H SOQDURQY DQG
GHMJIQQ) VROMRQV VXSSRWMG E\ P XAIB®! VRXUFHV Rl HIGHQFH FROWMWAMQW
Z W VAHQMIE IG-DV SUGAISBN DQG \WHRUHY

8 QGHUINH D GHMI Q SIRMPWHQI DU 1Q) LQWH GHMIQR FO! R
FROAKPVWDQG RUIP SBP HQND VROMRQ \WDWP HHW VSHALLEE GV Q
FUMUD DQG FROMDIQNV 06 36

6 FLHQFH DQG ( QU LQHHUQ) 3 DFWFHY
&ROWMKXFWYI ( [ SOQDWRQV DQG' HVIJ QI
6 ROVRQV

&ROMKAY H SOCDMRQY DQG GHVIQQ) VROMRYVIQ + EXIOVRQ. +

H SHUHQRHY DQG SURT BAWWHVY \R IQFGGH FROAMKRIQ) H SOCDMRQY DQG
GHMJIQQ] VRGMRQV VXSSRWMG E\ P XAIB®! VRXUFHV Rl HIGHQFH FROWAMQW
Z W VAHQME IGHDV SUQRISBN  DQG \WHRUHYV

$SSO VHHQME I[GHDV RUSUCHS®NV W GHVL Q DQ REMIPWARRO SURFHW
RUMWMP 06 36

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

3 @A DQG &DW QI 2 XWQYHWA DARQV

3OQQRQI DQG FDUY LQJ RXAWQYHM DIRQY \R DQVZ HUTXHWIRQY RUWMNV
VROMRQV\R SIREBP VIQ + EXIGVRQ. +  H SHUIHQFHV DQG SURIUAWHV \R
LQFOGH LQYHN DURQY WDVWKVH P X@B®! YDUDE®N DQG SURYIGH HYIGHGFH \R
VXSSRWWH SOQDMRQY RUGHWL Q VROMRQY

3 @Q DQIQYHN DIRQ IQAYIGXD® DQG FRMERDIHO DQG IQWH
GHMIQ IGHRM LQGHSHQEHQWDQG GHSHQGHQAYDUDE®N DQG FRQARY
Z KDAWRRY DUH QHHGHG \R GR WH JDIWHUQ)  KRZ P HDVXUHP HQN Z L
EH UHFRGHG DQGKRZ P DQ. GDWY DUH QHHGHG \R VXSSRWD FDIP 06
36




6 FLHOFH DQG ( QU LQHHUQU 3 LDPWFHV
$VNQJ 4 XHWRQV DQG' HIQIQJ 3 UREGP V

$VNQ TXHWRQV DQG GHIQQ) SIREGP VIQIWGHY + EXIGVIWRP JUDGHV
.+ H SHUHGFHV DQG SURIUAWHV \R VSHAL 1Q) UHDMRQUKISY EHEHHQ
YDUDE®N DQG FOUL\ Q) DU XP HQN DQG P RGHY

$ VN TXHIRQV \WDWADQ EH IQYHN DWMG Z MMQ\WH VFRSH Rl \WH
FOWURRP  RXVERRUHQYILRQP HQAVDQG P XVHXP V DQG RNHUSXETF
I DFIOMAV Z WY DYDIDE®! BAVRXUFHY DQG Z KHQ DSSURSUDW 1UDP H D
K\ SRMHVLY EDVHG RQ REVHLYDMIRQY DQG VFIHQME SUGAISBN 06 36

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

(QDIIQ 1Q$ W XP HONWRP ( YIGHOFH

( QDI IQDUXP HOMRP HYICHFHIQ + EXIOVRQ. + H SHIHQFHV DQG
SURI UHAWHV VR FROAKRID) D FRQYIGFIQ) DU XP HAKDW/XSSRIW RUHX\MY

FOIP V IRUHWHUH SOQDURQY RUVRGMRQY DERXVKH QDMUDADQG GHVLI GHG
ZRWGV

& ROMKPWDQG SUMVHQARIDADQG Z UMWIQ DU XP HQW VXSSRUIMG E\

HP SIUFDCHYIGHGFH DQG VAHQME UDVRQQI R VXSSRWRUUH X\M DQ
H SOQDMRQ RUD P RGHARUD SKHQRP HQRQ RUD VROMRQ R D SUREGP

06 36

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

3 @A DQG &DW QI 2 XWQYHWAM DARQV

3 OQQRQI DQG FDUY 1QJ RXAWQYHM DIRQV \R DQVZ HUTXHWIRQY ROV
VROMRQV\R SIREBP VIQ + EXIGVRQ. +  H SHUIHQFHV DQG SURIUAWHV \R
LQFOGH LQYHVN DURQY WDVWKVH P XQ@B®! YDUDE®N DQG SURYIGH HYIGHFH \R
VXSSRWW SOQDMRQY RUGHWLI Q VROMRQY

& RQGXPDQ IQYHVN DIRQ DQG HYDGDWM \WH H SHUP HQBOGHWI Q\R
SURGXFH GDB R VHYH DV \KH EDVY | RUHYIGHGFH \WDWADQ P HHWAKH

JRDY' R WH IQYHWMDMRQ 06 36




6 FLHOFH DQG ( QU LQHHUQU 3 LDPWFHV
$ QDO] 1IQJ DQG,QMBUHMY ' DV

$CDO] I ADWBIQ + EXOVRQ. + H SHUHQFHV DQG SIRIUAWHV \R
H \WQAQ) TXDQIMIAYH DQDOVY R LOYHWWI DURQY GMICI XIVKIQ) EHEHHQ
FRUHDMRQ DQG FDXVDURQ DQG EDVIE WBMYANFDOMPKQTXHV Rl GDVY DQG HURU

DOV
& ROMKPWDQG [QMSUAN UDSKIEDOEYSO\ V R G \R IGHQM @HDU
DQG QROIHDUHDMRQKISV 06 36

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

" HYHRSLQJ DQG 8 VIQJ 0 RGHY

ORGHIY IQ + EX@VRQ. + H SHIHQFHV DQG SURIUAWHY \R GHYHBSIQ)
XVQJ DQG UHYIMQJ P RGHY R GHVRUEH \MAWVDQG SUHGAIEWP RUH DEVIRDFW
SKHQRP HQD DQG GHVLIQW WP V

" HYHBS D P RGHOR GHVFUEH XQREVHWYDE®! P HFKDQWP V' 06 36

6 FLHQFH DQG ( QU LQHHUQ) 3 UDFWFHY
&ROWIKFWY ( [ SOOQDWRQV DQG' HVLI QI
6 ROVRQV

&ROMKAIY H SDQMRQY DQG GHAVMIQQ) VROMRYVIQ + EXIGVRQ. +
H SHUHGFHV DQG SURJ UMWHV \R IQFOGH FROAKRIDY H SOQDURQY DQG
GHVLI QI VROMRQY VXSSRUMG B\ P XEB0! VRXUFHV Rl HYIGHQRH FROUMMQW
Z W VAHQME IG-DV SUGFIS®N DQG \WHRUHY

$SSO VAHQME LGHDV RUSUCASBN \R GHVLI Q FROMKFWDQG \WMWAD
GHMJQR! DQ REMPWARRO SURFHW RUM WMP 06 36




6 FLHOFH DQG ( QU LQHHUQU 3 LDPWFHV

3 @A DQG &DW QI 2 XWQYHWA DARQV

3OQQUQI DQG FDUY Q) RXWQYHWAM DARQY VR DQVZ HUTXHRQY ROWMAY
VROMRQV\R SIREBP VIQ + EXIGVRQ. + H SHUHQRHY DQG SURIUAWHV \R
LQFOIGH LQYHVIN DUIRQV \WDVWKVH P X@®! YDUDE®N DQG SURVIGH HYIGHQRH \R
VXSSRWWH SOQDMRQY RUGHW Q VROMRQY

3 OQ DQ IQYHI DURQ [QAYIGXD® DQG FRMERIDIYHO DQG IQ \WH
GHMIQ 1GHM LQGHSHQGHNDQG GHSHQGHQUWDUDE®N DQG FROWRY
Z KDWRRY DUH GHHGHG \R GR \WH JDWHUQ) KRZ P HDVXUHP HQN Z L@
EH UHFRUBHG DQGKRZ P DQ GDWW DUH GHHGHG \R VXSSRWD FOIP 06
36

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

(QDIIQ 1Q$ W XP HONWRP ( YIGHOFH

( QDI IQDUXP HOMRP HYICHFHIQ + EXIOVRQ. + H SHIHQFHV DQG
SURI UHAWHV VR FROAKRID) D FRQYIGFIQ) DU XP HAKDW/XSSRIW RUHX\MY

FOIP V IRUHWHUH SOQDURQY RUVRGMRQY DERXVKH QDMUDADQG GHVLI GHG
ZRWGV

& ROMKPWXVH DQG SUHAVHQNRIDCDQG Z UMKQ DU XP HON VXSSRUMG E\

HP SIUFDCHYIGHQRH DQG VAHQME BHDVRQQ) R VXSSRWWRUUH X\W DQ
H SOQWRQ RUD P RGHARUD SKHQRP HQRQ 06 36

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

" HYHRSLQJ DQG 8 VIQJ 0 RGHY

ORGHIY IQ + EX@VRQ. + H SHIHQFHV DQG SURIUAWHY \R GHYHBSIQ)
XVQJ DQG UHYIMQI P RGHY R GHVRUEH \MAWVDQG SUHGIEWP RUH DEVIRDFW
SKHQRP HQD DQG GHVLI QW WP V

" HYHBS D P RGHOR GHVFUEH SKHQRP HQD 06 36




6 FLHOFH DQG ( QU LQHHUQU 3 LDPWFHV

" HYHRSLQJ DQG 8 VIQJ 0 RGHY

ORGHIY IQ + EX@VRQ. + H SHIHQFHV DQG SURIUAWHY \R GHYHBSIQ)
XVQJ DQG UHYIMQI P RGHY R GHVRUEH \MAWDQG SUHGAIEWP RUH DEVIRDFW

SKHQRP HQD DQG GHVI QWA WP V
' HYH®&S D P RGHOR GHVFUEH SKHCRP HQD 06 /6

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

(QDIIQ 1Q$ W XP HONWRP ( YIGHOFH

( QDI IQDUXP HOMRP HYIGHQFHIQ = EXWOVRQ. + H SHUHQFHV DQG
SURI UHAWHV VR FROAKRID) D FRQYIGFIQ) DU XP HAKDW/XSSRIW RUHX\MY
FOIP V IRUH\WHUH SOQDMRQY RUVRGMRQY DERXVIKH QDWUDCDQG GHMI GHG
ZRGV

& ROMKPWDQ RIDCDQG Z UMMQ DU XP HOAVXSSRWWG E\ HP SILEDO

HYIGHQRH DQG VAHQME BDVRQQ) R VXSSRWRUUH X\ DQ H| SOQDIRQ
RUD P RGHORUD SKHQRP HQRQ RUD VROMRQWR D SUIREBP 06 /6

6 FLHQFH DQG ( QU LQHHUQ) 3 UDFWFHY
&ROWIKFWY ( [ SOOQDWRQV DQG' HVLI QI
6 ROVRQV

&ROMKAIY H SDQMRQY DQG GHAVMIQQ) VROMRYVIQ + EXIGVRQ. +
H SHUHGFHV DQG SURJ UMWHV \R IQFOGH FROAKRIDY H SOQDURQY DQG
GHVLI QI VROMRQY VXSSRUMG B\ P XEB0! VRXUFHV Rl HYIGHQRH FROUMMOW
Z W VAHQME IGDV SUQAISBN DQG \WHRUHY

$SSO VHHQME I[GHDV RUSUCHS®NV W GHVLI Q DQ REMIPWARRO SURFHW
RUMWMP 06 (66




6 FLHQFH DQG ( QJIQHHIQ) 3 UDFWEHY
$QDO] LQJ DG, QMEHMY * DV

$CDO] IQ) ADWBIQ + EXOVRQ. + H SHUHQFHV DQG SIRIUAWHV \R
H \WQAQ) TXDQIMIAYH DQDOVY R LOYHWN DURQY CMII XIVKIQ) EHEIHHQ
FRUHDMRQ DQG FDXVDMRQ DQG EDVIE AVAFDOMAKQTXHY R GDAI DQG HURU
DQDOMY

$QDO] H DQG IQMBUHNEDD R GHWUP LCH VP IOUMAHV DQG ALIHUIHQRHY
IQAQIV 06 /6

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

(QDIIQ 1Q$ W XP HONWRP ( YIGHOFH

( QDI IQDUXP HOMRP HMGHQFHIQ + EXIOVRQ. + H SHUHQFHV DQG
SURI UHWHY \R FROMKRIG) D FRVGQAQ) DU XP HOAKDW/XSSRWW RUUH X\MV
FOIP V IRUHWHUH SOQDVRQY RUVROMRQY DERXVWKH QDWUDCDQG GHVL GHG
ZRWGV

& ROMKPWDQ RIDCDQG Z UMMQ DU XP HOAVXSSRWG E\ HP SILIEDO

HYIGHQPH DQG VAHQME BDVRQQ) R VXSSRWRUUH XM DQ H SOQDIRQ
RUD P RGHORUD SKHQRP HQRQ RUD VROMRQWR D SUREBP 06 ( 66

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV
&ROWMKFWYI ( [ SOQDWRQV DQG' HVIJQQJ
6 ROVRQV

& ROAMKAIY H SDQOMRQY DQG GHVIQQ) VROMRYVIQ + EXIGVRQ. +
H SHUHQFHV DQG SURTUMWHV \R IQFBGH FROAMKRIDY H SDQDVRQY DQG
GHMIQQ) VROMRQY VXSSRUMG E\ P X8B!I VRXUFHV Rl HYIGHQFH FROUMAMQW
Z W VAHQME IGDV SUQASBNV DQG \WHRUHY

$SSO VRHQAME IGDV \R FROAKANDQ H SOQDVRQ |RUHDZ RUWB
SKHQRP HCD H DP SGV RUHYHQWN 06 /6




6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

$QDO] 1QJ DG, QMEUHMY * DVl

$Q0] IQ) DWIQ + EXOVRQ. + H SHIHQFHV DQG SURIUHWHV \R

H WQAQJ TXDQMMYH DQDOMY W IQYHWN DURQY AW XIVKIQI ERA HHQ
FRUHDMRQ DQG FDXVDMRQ  DQG EDVIE WRAAYAMFDOMAKQTXHV R GOV DQG HURU
DOV

$COO] HAVYSD\ VR GO W IGHQMA @HDUDQG QRQEIHDU
UHOMRQWKISY 06 /6

6 FLHOFH DQG ( QU LQHHUQU 3 LDPWFHV

" HYHRSLQJ DQG 8 VIQJ 0 RGHY

0 RGHIY IQ + EX©@VRQ. + H SHUHQRHY DQG SUIRIUHWHV \R GHYHBSIQ)
XMQ DQG WHYIMQ) P RGHY R GAVFUEH  \WWMWWDQG SUHAFWP RUH DEVADRW

SKHQRP HQD DQG GHMI QW WWP V
' HYHBS DQG XVH D P RGHOR GHVFUEH SKHQRP HD 06 ( 66

6 FLHQFH DQG ( QU LQHHUQU 3 LDPWFHV

" HYHRSLQJ DQG 8 VIQJ 0 RGHY

0 RGHIY IQ + EX©@VRQ. + H SHUHQRHY DQG SUIRIUHWHV \RR GHYHBSIQ)
XMQ DQGWHYIMQ) P RGHY R GAVFUEH  \WMWDQG SUHAFWP RUH DEVADRW

SKHQRP HQD DQG GHMI QW WWP V
' HYHBS DQG XVH D P RGHOR GHVFUEH SKHQRP HD 06 ( 66




6 FLHQFH DQG ( QI LlOHHUQ] 3 WDRWEHY

$QD0] Q) DQG ,QMEUHWQ] * DVl

$CDO] Q) ADWBIQ + EXOVRQ. + H SHUHQFHV DQG SIRIUAWHV \R

H \WQAQ) TXDQIMAYH DQDOVY R LQYHW DURQY CMII XIVKIQ) EHEIHHQ
FRUHDMRQ DQG FDXVDMRQ DQG EDVIE WAVANFDOMAKQTXHY R GDW DQG HURU
DQDOMY

$ QDO] H DQG LIOMBUHWEDD R GHMUP LOH P LOUMHV DQG GLLIHUHQFHYV
IQINQAQIV 06 (66

6 FLHOFH DQG ( QU LQHHUQU 3 LDPWFHV

(QDILQ LQ$WXP HOWWRP ( YIGHQFH

( QDI IQDUXP HOMRP HMGHQFHIQ + EXIOVRQ. + H SHUHQRHV DQG
SURI UMWHY \R FROMKRI) D FRVGQAQ) DU XP HQAKDW/XSSRWW RUUH X\MV
FOIP V IRUHWHUH SOQDUMRQY RUVRGMIRQY DERXVWKH QDMUDCDQG GHVLI GHG
ZRWGV

( YDODWM FRP SHIQ GHVLI Q VROMRQY EDVHG RQ RIQ® GHYHBSHG DQG

DI UHHG XSRQ GHMJ QFUMMID 06 /6

& IRWFXWQJ &RQFHSW

3 DANMLQV

3 DGV LQ UDWV R FKDQI H DQG RIMHUQXP HUEDOHDMRQUKISY FDQ
SURYIGH IQRUP DMRQ DERXWDWUDOA VMP V 06 (66




&IRWFXWQJ &RQFHSW

&DXVH DQG ( HFW
& DXVH DQG HIHRWHDMRQWKISY P D\ EH XVHG W SUHAPWSKHCRP HQD 1Q
QDWDCRUGHMIQHGM VWMP V 06 (66

& IRWFXWMQJ &RQFHSW

6 FD®! 3 URSRUARQ DQG 4 XDOQWN

71P H VSDFH DQGHQHU\ SKHQRP HQD FDQ EH REVHLYHG DAWDURXY
VFDBN XMQJ P RGHY R VXG. A VWP V \KDWDUH \RR O H RIRR VP DD

06 (66

& IRWFXWMQJ &RQFHSW

6\ WMP V DQG 6\ WMP 0 RGHY

0 RGHY FDQ EH XVHG R UHSUHVHONA VAP  DQG \WHUIQMDPURO2
VXFK DV IQ8XW  SURFHWHV DQG RX@X\We  DQGHQHU\ P DWU DQG

IQRP DIWRQIGZV ZMIQWWMP V 06 (66




& WIRWFXWJ &ROFHSW

( QHU\ DQG O DU

: WKIQ D QDWUDCRUGHMI GHGM WP \WH WDQVHUR! HQHU\ GUYHV
\KH P RWRQ DQG RUR FBJ R P DWHU 06 (66

& IRWFXWH &ROFHSW

6 WWELDN DQG & KDQIH

( [ SOCDWRQY R MBEID DQG FKDQI H 1Q QDWUDCRUGHVLI GHG L WP V
FDQEH FROAKFMG B\ H] DP 1QQJ \KH FKDQJ HV RYHUP H DQG
SURFHWHY DVWELIHHQAVFDBY IFOGIQ) WH DIRP LE VFDBI 06 (66

6 FD®! 3 URSRUARQ DQG 4 XDOWN

7IPH VSDFH DQGHQHU\ SKHQRP HQD FDQ EH REVHLYHG DWDURXY
VFDBN XMQ) P RGHY R \VXG. \A VAP V/ \KDWDUH \RR OU H RIRR VP DO

06 36



&IRWFXWIQJ &RQFHSW

3 DALV

0 DFURVFRSIE SDIWADV DUH UHDWG R \WWH CDXUH R P IEIRVFRSIE DQG
DIRP IE GYHOMKPXWH 06 36

&IRWFXWQJ &RQFHSW

6 WXFUH DQG ) XQFWRQ

6 \WKRMUHV FDQ EH GHWLI QHG R VHUYH SDMFXOUIXGRIRQY B\ \BNQJ
LQR DFFRXQABURSHWAY R GLLIHUIHQAP DIMUDY DQGKRZ P DIMUDY FDQ
EHWKDSHG DQGXVHG 06 36

&IRWFXWQJ &RQFHSW

&DXVH DQG ( I1HFW

& DXVH DQG HIHPWHDMRQUKISV P Dy EH XVHG \R SUHAFVSKHQRP HQD 1Q
QONDRUGMIGHG\M VWP V 06 36




&IRWFXWQJ &RQFHSW

( QHJ\ DQG 0 DAMU

0 DWHULY FROVHYHG EHFDXVH DWP V DUH FRQVHWYHG 1Q SK\ MEFEDODQG
FKHP IFDCBURFHWHY 06 36

&IRWFXWQJ &RQFHSW

( QHJ\ DQG 0 DAMU

7 KHWDOUHUR HHU\  FDQ EH WDFNHG DV HOHU\ 1&Z V WURXIK D
GHWJ QHG RUQDMWUDOA WP 06 36

&IRWFXWQJ &RQFHSW

6\ WMP V DQG 6\ WMP 0 RGHY

0 RCGHY FDQ EH XVHG W UHSUAVHQNA VWPV DQG \WHULQMUDRRQ\2
VXFK DV IQBXW  SIRFHWHV DQG RXA@XW2  DQG HHU\ DQG P DIWHU
IG®ZVZIMIQWWMP V 06 36




&IRWFXW &ROFHSW

6 WELDN DQG &KDQIH

( [ SOQDURQY R MBEIQW DQG FKDQIH 1Q QDWUDCARUGHWLI GHG W VWMP V
FDQ EH FROMKRMG E\ H DP 1QQJ \WH FKDQJI HV RYHUWP H DQG IRUFHV
DVWALIHHQNFDBN 06 36

&IRWFXWQJ &RQFHSW

&DXVH DQG ( I1HFW

& DXVH DQG HIHPWHDMRQUKISV P Dy EH XVHG \R SUHAFVSKHQRP HQD 1Q
QUDCRUGHMIQGHGM WPV 06 36

&IRWFXWQJ &RQFHSW

6\ WMP V DQG 6\ WMP 0 RGHY

0 RGHY FDQ EH XVHG W UHSUHVHQWA VIMP V DQG WHUIQMDRIROQ2
VXK DV IQBXW  SURFHWHV DQG RXABXW2  DQG HCHU\ DQG P DU
I®ZVZIMIQWWMMP V 06 36




& IRWFXWJ &ROFHSW

&DXVH DQG ( I[THFW

& DXVH DQG HIHRWIHDMRQWKISY P D EH XVHG R SUHAFWSKHQRP HQD 1Q
QDHMDCRUGMIQGHGM WP V 06 36

& WIRWFXWJ &ROFHSW

6 FD® 3 IRSRUARQ DQG 4 XDQWN

3 URSRMRQDOHDMRQWKISV HJ - VSHHG DV \KH UDUR R GMBGFH
WDYHBIG \R WP H\INHQ DP RQJ GLIHIHQMVSHY Rl TXDQMHY SURYIGH
LQIRUP DIRQ DERXVKH P DI QUXGH R SIRSHWAV DQG SUIRFHWHY 0 6

36

& WIRWFXWJ &ROFHSW

6\ WMP V DQG 6\ WMP 0 RGHY

0 RGHY FDQ EH XVHG \R UHSUNVHQINA VWP \/ DQG WHUIQMDFURQ.2
VXFK DV IGBXW  SURFHWHV DQG RABXWE  DQG HQHU\ DG P DWkJ
IG®ZVZIMIQWWMPV 06 36




&IRWFXWQJ &RQFHSW

( QHJ\ DQG O DU
7 KHWDQUHUR HQHW\ FDQ EH WDFNHG DV HHU\ 1BZ V \WWURXIK D
GHWI QHG RUQDMUDOA WP 06 36

&IRWFXW &ROFHSW

6 FD® 3UIRSRUARQ DQG 4 XDQWN

3 URSRUMRCDOHDMROWKISY HJ  VSHHG DV \WH UDMR R GVIBCHH
DYHBIG \R \IP H\ENHQ DP RQJ GLIHHQMVSHY Rl TXDQMIHY SURYICH

LQIRUP DMRQ DERXVWH P DI QWXGH R SURSHMHV DQG SURFHWHY 06

36

&IRWFXW &ROFHSW

( QHJ\ DQG 0 DU
(QHU\ PD WINH ALHHQNVRP YV HJ HQHU\ IQ1IHTV \WHWP DO
HQHJ\ HCHUJ\ RIPRMRQ 06 36




& IRWFXWIQJ & RQFHSW

6 WXFH DQG ) XQFWRQ

6 \WKRMUHV FDQ EH GHVLI QHG R VHUYH SDMFXOUIXCRIRQY B\ \BNQJ
LQR DFFRXQABURSHWAY RI GLLIHUIHQAP DIMUDY DQGKRZ P DMUDY FDQ
EHWKDSHG DQGXVHG 06 36

&IRWFXWQJ &RQFHSW

( QHJ\ DQG 0 DAMU

7KHWDQUHUR HQHWU\ FDQ EH WDFNHG DV HOHU\ 1&Z V \KURXIK D
QUWDOAWMP 06 /6

&IRWFXWQJ &RQFHSW

6 WELDN DQG &KDQIH

6 P DQFKDQIHV 1Q RCH SDWRI DV WWMP P LT KWFDXVH O H FKDQIHV IQ
DCRWHUSDW o 6 /6




&IRWFXWQJ &RQFHSW

&DXVHDQG ( ITHFW

5 HOMRQUKLSV FDQ EH FOMULLHG DV FDXVDCRUFRUHDMRCDO DQG
FRUHDMRQ GRHV CRACHFHWDUID [P SO FDXVDMRQ 06 ( 66

&IRWFXWQJ &RQFHSW

3 DMALV

* UDSKV FKDW DQG [P DIHV FDQEH XVHG \R IGHQMA SDAWDY 1Q DB
06/6

&IRWFXWQJ &RQFHSW

&DXVHDQG ( ITHFW

&DXVH DQG HIHPWHDMRQUKISV P D EH XVHG \R SUHAFVSKHQRP HD 1Q
QUWMDCRUGHMIGHGM MMV 06 (66




&IRWFXW &ROFHSW

3 DALV
3 DWAQV FDQ EH XVHG \R IGHQMA FDXVH DQG HIHPWHDMRQUKISV 0 6

/6

&IRWFXWQJ &RQFHSW

3 DMLV

* DSKV FKDW DQG [P DIHV FDQEH XVHG \R IGHQMA SDIWADV [Q CDB
06/6

&IRWFXWQJ &RQFHSW

3 DALV
3 DWAQV FDQ EH XVHG \R IGHQMA FDXVH DQG HIHPWHDMRQUKISV 0 6

(66




&IRWFXWQJ &RQFHSW

6\ WMP V DQG 6\ WMP 0 RGHWY
0 RGHY FDQ EH XVHG R UHSUHVHQMA VWP \ DQG WHUIQMDPIRQY 0 6

(66

&IRWFXWQJ &RQFHSW

6 FDB®! 3LIRSRUARQ DQG 4 XDQWN

7IP H VSDFH DQG HQHU\ SKHQRP HQD FDQ EH REVHLYHG DAYDURXY
VFDBV XVQJ P RGHY \R VWG, A VWP \/ \KDWDUH \RR O H RURR \P DO

06 (66

&IRWFXWQJ &RQFHSW

6 VWELON DQG &KDQIH
6 P DQFKDQIHV 1Q RQH SDWWRI DM WMP P LI KWFDXVH O H FKDQIHV IQ
DCRWHUSDW o 6 /6




&RQOHPMRQV VR 1 DWH RI 6 FLHQFH
6 FLHQWILE . QRZ ®IGIH,V 2 SHQWR 5 HYIMRQLQ
[ LJKWRI 1 HZ ( YLGHQFH

6 AHQFH 11IQAQIV DUH IHTXHQ® UHYIVHG DQG RUUHOQMBUHWMG EDVHG
RQQHZ HMGHQFH 06 (66

&RQOHPWRQV R ( QI IQHHUQ)  7HFKQR®J\  DQG $ SSIEDMRQV RI 6 FIHQFH
6 FIHOFH. QRZ ®IGIH ,V ¥DVHG RQ ( P SWUFDO

( YIGHQFH

6 FIHQFH NQRZ BIG) H IV EDVHG XSRQ B LEDADQG FRQFHSWDO
FRQQHAIRQY EHE HHQ HYIGHQAH DQG H SDQODMRQY 06 36

&RQOHPWRQV R ( QI IQHHUQD 7HFKQR®RJ\  DQG $ SSIFEDMRQV RI 6 FIHQFH

6 FIHQFHO RGHY / DZV 0 HFKDQWP V DQG
7KHRUHV ( [ SOLQ 1 DMUDOB KHORP HQD

/ DZ V DUH UHI XOUMAV RUP DWHP DUWFDCEHVRUSURQY R QDMUDO
SKHOQRP HCD 06 36




&RQOHPURQV R ( QILOHHUQI 7HFKQR®JI\  DQG $ SSTFDMWRQV RI 6 FIHQFH
6 FIHQFH. QRZ ®IGIH,V ¥DVHG RQ ( P SWUFDO
( YIGHQFH

6 FLHQFH NQRZ BIGJ H L EDVHG XSRQ ®J IFDCDQG FRQFHSWDO
FRQCHAIRQY EHE HHQ HYIGHQFH DQG H, SDQDMRQY 06 36

&RQOHPWRQV R ( QIIQHHUQI  7HFKQR®J\  DQG $ SSTEDARQV RI 6 FLHQFH
6 FIHQFH. QRZ ®IGIH,V ¥DVHG RQ ( P SIUFDO
( YI.GHQFH

6 FLHQFH NQRZ BIGJ H L EDVHG XSRQ ®J IFDADQG FRQFHSWDO
FRQCHAIRQY EHE HHQ HYIGHQFH DQG H, SDQDMRQY 06 36

&RQOHAURQV R ( QIIQHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

6 FIHQFH . QRZ ®IGIH ,V %DVHG RQ ( P SIUFDO
( YIGHQFH

6 FLHQFH NQRZ BIGJ H 1 EDVHG XSRQ ®J IFDADQG FRQFHSWDO
FRQCHAIRQY EHE HHQ HYIGHQFH DQG H, SDQDMRQY 06 36




&RQOHPWRQV R ( QIIQHHUQI 7HFKQR®J\  DQG $ SSCEDARQV RI 6 FLHQFH
6 FIHOFH. QRZ ®IGIH ,V %DVHG RQ ( P SWUFDO
( YIGHQFH

6 FLHQFH NQRZ BIGT H L EDVHG XSRQ ®J IFDCDQG FRQFHSWDO
FRQCHANRQY EHE HHQ HYIGHQFH DQG H, SOQDMRQY 06 36

&RQOHPWRQV R ( QI IQHHUQ)  7HFKQR®J\  DQG $ SSTEDARQV RI 6 FIHQFH
6 FIHOFH. QRZ ®IGIH ,V %DVHG RQ ( P SWUFDO
( YIGHQFH

6 FLHQFH QVAS@RHY VKDUH FRP P RQ X®N Rt REIAQIQ) DQG HYDODULY
HP SWEDCHVIGHGFH 06 /6

&RQOHAURQV R ( QILOHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

6 FIHOFH. QRZ ®IGIH ,V %DVHG RQ ( P SWUEDO
( YLGHQFH

6 FLHQFH NQRZ BIGT H L EDVHG XSRQ ®J IFDCDQG FRQFHSWDO
FRQCHAIRQY EHE HHQ HYIGHQFH DQG H SOQDMRQY 06 /6




&RQOHAUWRQV \R ( QI IOHHUQ) 7HFKQR®J\  DQG $ SSTEDMRQV RI 6 FLHQFH

6 FLHQWILF . QRZ BIGIH$ WXP HV DQ 2 UBHUDQG
&ROMMOR\ 1O 1 DWLDOB\ VWP V

6 FLHQPH DWXP HV \WDWRENMIPW DQG HYHQW 1Q GDUUDOA WMP V REFXULQ
FROMMQABDWHADY \KDWDUH XQGHYABQEDEG! WURXI K P HDVXUHP HQW
DQGREVHYDIRQ 06 /6

&RQOHAURQV R ( QIIQHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

6 FIHOFH $ GGIHWHY 4 XHWARQV $ ERXWINH 1 DWUDO
DQG 0 DMUDO RUGS
6 FLHQIME NQRZ ®IG) H FDQ GHVFUEH \WH FRQVHTXHGFHV Rl DRIRQY EXW

GRHY QRWHFHWDUD SURVFUEH \KH GHRMRQY \WWDW/RAHW \BINHV 0 6
(66

&RQOHAURQV R ( QILQHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

6 FLHQWILF . QRZ BIGIH$ WXP HV DQ 2 UBHUDQG
&ROVMMOR\ 1O 1 DWLDOB\ VWP V

6 FLHQPH DWXP HV \WDWRENMIPW DQG HYHQW 1Q GDUUDOA WP V REFXULQ
FROMMQABDWHADY \KDWDUH XQGHYABQEDEG! WURXI K P HDVXUHP HOW
DQGREVHYDIRQ 06 /6




&RQOHAURQV R ( QILQHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

6 FLHQWILF . QRZ ®IGIH$ WXP HV DQ 2 LBHUDQG
&RQVIMMOR\ 1Q 1 DVWLDOB\ VWP V/

6 FIHQFH DWXP HV \KDWREMIFW DQG HYHQW 1Q CDWIUDOA WP V RFFXUIQ
FROWAMMQASDWHLEY \WWDWDUH XQCHWABQEDE®! \WWURXI K P HDVXUHP HQW
DQGREVHYDMRQ 06 (66

&RQOHAURQV R ( QILOHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

6 FLHQWILF . QRZ BIGIH$ WXP HV DQ 2 UBHUDQG
&RQVIMMOR\ 1Q 1 DWILDOB\ VWP V/

6 FIHQFH DWXP HV \WKDWREMIFW DQG HYHQW 1Q QDWIUDOA WP V RFFXUIQ
FROWAMMQASDWHLEY \WWDWDUH XQCHWABQEDE®! \WWURXI K P HDVXUHP HQW
DQGREVHYDMRQ 06 (66

&RQOHAURQV R ( QIIOHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

6 FIHQFH$ GGUIHWHYVY 4 XHWARQV $ ERXVWKH 1 DVXLDO
DQG 0 DMUIDO RUG
6 FLHQWME NQRZ ®IG) H FDQ GHVFUEH \WH FRQVHTXHQRHV R| DRIRQV EXW

GRHV QRWHFHWDUD SURVFUEH \WH GHAMRQY WDW/RARW \BNHV 0 6
/6




&RQOHAURQV R ( QILOHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

QQXHHRI 6 FIHOFH ( QJLOHHUQ] DQG
7HFKOR®J\ RQ 6 RFIHW DQG WH 1 DXUDO  RUTS

7KHXVHV R WRKQRBJ IHY DQG DQ. @ MMRQY RQ \WHUXVH DUH GUYHQ
B\ IQAYIGXDORUVRAHWEAHHGY GHMUHV DQG YDGHY B\ WH 11QAQIV
R VAHQME IHVHDURK DQGE\ ALIHIHGAHV 1Q VXK IDRARY DV F@P D
QDWUDAHVRIUHYV  DQG HFRQRP IF FRQAMRQV 7 KXV WFKCR®JI\ XVH
YDURHV IURP UHI IRQ W UHIIRQDQGRYHUMP H 06 36

&RQOHAUWRQV \R ( QI IOHHUQ) 7HFKQR®J\  DQG $ SSTEDMRQV RI 6 FLHQFH

, QMGHSHQGHOFH RI 6 FIHQFH ( QILOHHUQI DQG
7THFKQR®I\
( QICHHUIQ DGYDQFHY KDYH GIG W [P SRUBQAEVFRYHURYVY 1Q YIWD®

HYHY 1IHG R VAHFH DQG VHHQME QVFRYHURY KDYH GIG R \WH
CHYHBSP HOAR HQNH LOGX\HY DQG HQIIHHHGV VWMP V 06 36

&RQOHAUWRQV \R ( QI IOHHUQ) 7HFKQR®J\  DQG $ SSTEDMRQV RI 6 FLHQFH

QQXHQHRI 6 FIHOFH ( QJLOHHUQ] DQG
7HFKOR®J\ RQ 6 RFIHW DQG WH 1 DXUDO  RUTS

7KHXVHV R WRKQRBJ IHV DQG DQ. @ IMIMRQY RQ\WHUXVH DUH GUYHQ
B\ IQAYIGXDARUWVRARBOGHHGY GHMUHV DQG YDOHY B\ WH IIQAQIV
R VFAHQME UVHDURK DQG B\ GLIHIHQRHV IQ VXK IDRRY DV FTP DM
QUMDAHVRXUFHY DQG HFRQRP [E FRQAMRQY 06 36




&RQOHAUWRQV \R ( QI IQHHUIQ) 7HFKQR®J\  DQG $ SSTEDMRQV RI 6 FLHQFH

QOHQFHRI 6 FIHQFH ( QIIQHHUQ) DQG
7THFKQR®RJ\ RQ 6 RFIHW DQGWH 1 DWDO RUTS

7KHXVHV R WFKQR®J IHV DQG DQ @ MIMRQV RQ \WHUXVH DUH GUIYHQ
B\ IQAYIGXDARUWVRAHWAHHGY GHMUHV DQG YDOHY B\ WH 11QAQIV
R VAHQME WKHWVHDURK DQGE\ ALIHIHGHHV 1Q VXFK IDRARY DV F@P DM

COMUDAHVRXUFHY  DQG HFRQRP IF FRQAMRQV 7 KXV WFKQR®JI\ XWH

YDUHV IRP WHI IRQW HIIRQDQGRYHUMP H 06 (66

&RQOHAURQV R ( QIIQHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

QOHQFHRI 6 FIHQFH ( QIIQHHUQ) DQG
7THFKQR@®RJ\ RQ 6 RFLIHW DQG WH 1 DWDO RUTS

$ @KXP DQ DA GUDZ VV RQ CDVUDCLHVRXUFHV DQG KDV ERK VKRW
DQGBQ) \MP FRQMHTXHGFHV SRVMYH DV Z HODV QHIDIYH IRUWH
KHDGN R SHRSG! DQG \WH QDWUDCHQYLRQP HOW 0 6 ( 66

&RQOHAURQV R ( QIIQHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

QMUGHSHQGHOFHRI 6 FLHOFH ( QILOHHUQU DQG
7THFKOR®RJ\
( QIHHUIQ) DGYDQFHY KDYH GIG\R 1P SRUBONEAVFRYHUHY 1Q YIWD®

HYHY (IHG R VAHQFH DQG VAHQME GVFRYHUHY KDYH BIG \R \WH
GHYHBSP HQAR HQIH IQGAMHY DQG HQIIGHHIHGM MMP V 06 (66




&RQOHAURQV R ( QIIQHHUQ) 7HFKQR®J\  DQG $ SSTFDARQV RI 6 FIHQFH

QQHFHRI 6 FLHOFH ( QJLOHHUQ] DQG
7HFKQR®J\ RQ 6 RFIHW DQG WH 1 DWIDO  RUE

7KHXVHV R \WMFKQREJ IHY DQG DQ. @ MIMRQY RQ \WHUXVH DUH GUYHQ

B\ IQAYIGXDARUWVRAHBOCHHGY GHMUHV DQG YDOHY B\ WH IIQAQIV
R VFHQME UAVHDUFK DQGE\ GLIHWHQRHV IQ VXK IDPRWY DV FTP DM
QDWUDOHVRXUFHV DQG HFRQRP [E FRQAMRQY 7 KXV WFKQRBI\ X\VH
YDUHV IURP UHJ IRQWR BHJIRQDQGRYHUMP H 06 /6

&RP P RQ &RUH 6 B\ 6 \BQGDLGY IRU( / $ / LWMUDR\

5 HDGLQJ 1Q 6 FIHOFH
567 . H ,GDVDQG' HILY

& WM VSHALLE W \WDOHIGHQRH W VXSSRWDQDOMY R VFHQAH DQG
\WFKQFDOM W 06 (66 06 (66 06 (66

&RP P RQ &RUH 6 B\ 6 \BQGDLGY IRU( / $ / LWMUDR\

5 HDGLQJ 1Q 6 FIHOFH
567 QM IDMRQRI . ORZ BIGI H DQG ,GHDV

,QMI DWW TXDQMMYH ROMFKQFDAQ RUP DWRQH SIHWHGIQZ RGV IQ
DWW VWZ W D YHWVRQ R \WWDWQ RWP DIRQH SUIHWWHG YIVXD® HJ 1QD
I&Z FKDWADIWP P RGHOJWSK RUWVE®! 06 (66




&RP P RQ &RUH 6 \IW 6 \BQGDLGV IRU( / $ / IWLDR\

5 HDGLQJ 1Q 6 FLHQFH
567 ,QMIUIDARQR! . QRZ BIGIH DQG ,GHDV

&RP SDUH DQG FROADVAKH IQRUP DIRQ JDIGHG IRP H SHUP HON
VP XOMRQV YIG-R RUP X@P HAD VRXUFHV Z MW \WDW DIGHG I URP

UHDAQ) D W WRQWH VDP HWRSIE 06 (66 06 (66
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