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Estratégias ativas no ensino de Ciéncias Naturais em Ecologia:
RG&OH

Active methodologies in teaching Natural Sciences in Ecology:
RUG&OH

Jackson Nunes da Silva', Andreia Aparecida Guimaries Strohschoen’
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Finalidade

(VWHJ R GKX®)RF D FW RDPRBRURSBWW D JyXRBMH T X r GEIGDW L F D
H[SORUD @ 8W U SHEID Dy JR BB® |FRPR REMH®HSYARWHQFRDOL]D U
GHVHQYR GBY R W & HRPR BHD X Q RAD QRRY Q V LXQIRG D P D QWD L V
QR HQVLQR GH FLrQFLDYV

Contextualizacao

(QWBH/pPFXORHR :;, PXGDQbLOMVSHNO®GBWDARFR HGDGH
7JUDQVIRURBRBRIHY VRIFY SR Q t VAMFHDR/Q R Py U F DIVIDRRJ AR P R
KRPHP OLGD FRP VHXV SDUH\Q DR/ TUXHHD DQ YWHH/UGHHUW UNDIEMEKPR
2 SHQVEBY®RBDQ DIUXPHGWRDHLRERQFEMWRXTERWHPSR
HD W H O D\VWRVHRU QT X PGSIRG/R BIG X U D E LV R G Q BQ4VWWHY XIIBGY W D G R
G DRR L B E)R VWWVRE XACORRU Q RAXS U Y LW VYIWHHOG P IDQRVAHRWODV H TXH @WHP HQV

BURJUDPD GH 3yV *UDGXDomR HP+(Q@V#EQR GH &LrQFLDV ([DWDYV
5XBYHOTDQAROLQL 8QLYHUV/IDMHDRR 56 %UDVLO * )RQH

H PDIDIHFH#XQLYDMRPHEIDIEHXQLYDWHY EU SSJHFH
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FRQVWWERB®QRHFLPRBMMR BS H U F HEDRARR X B ¥WW R W D G P HQUMHD W H
GRIXHRUWPFXDWW DGR KiXP 5L QK FLIFUDD F WG H VY/RNARHDP B/ L V
FRP® YHORFLIBHHBUHF HB X @ R/ L FRRIF[IFGI \OMHR Q IRUP VR EWH SsRVWD V
FRQW UR, YN\ OMY HO MO R S XR MR WERX S DIHFRUUHVSRQGD
QHFHVVGE WEHRDDXMRQ DV FHIPW HP ORVX L% R8/0$ 1 &RQIRUPH
DVVL_LQDOEGH®ML DK XP D Q LG VI XY Q KHP B U L.O/MD | i RWH
M X V WSLH SRy SSULRMH WR G PLRFGRH U Q% Q R 8 H U DG ki R W X GQDIDWAFHHX
HHVWHGHVHQYRQRHRMMRS HV DL YA WXH E GEBD UD G LH B DAU H
WUDQVIRUPDO}HV UDGLFDLV GH WHEPBSRS -H4WYDGR UHBQWIILG!
'"HVVPDQH LGHD FRURRP% DVVDOREUMIXQGDPHG®WBQVDU
DSUHQGLHRIMWPRFHHQVLAPSW R UDR®R YBIRP SHW rGHR\PD
HVWDEWBRRMFRIWR JQLISBDGRF r QIHUHDV WHMID FHPY H RE M H\WRY RV
TXB LY HV SHW R HELHRWF D VD Q GIRO H VHIVHROMBIDW RRFRQKHFLPHQWR
FRQVWHQWRABD X § R MIOD LKGAY XIIR U P D @mBRS HQ Q VW U XPPBIDXAHD O
OKHYLMPIRVWMUOHLFDHVW [\ DRMRYVDU G DGHIQ WHEBSRU HQ G H U
$SUHQGHK IVAIGHRR Q V HHIX[MDWK R U L ] FBQS\RHAV LE LORBPGKHHFLPHQWR
RE W LTXOWQ/GIRR Q VIDBO-HNFBR QKHF || PHQW ERPG B BUBADFLRQi OR
DR X WWIDWV X D& SHM QB ®IBD UD] HKWP 3 U RWIDO J WAH PGRS RV X HFH U
WXGR QmR p DSUHQGL]DGR &RPR EHP UHIOHWH 3URHQoOD

$ SUHEHUp 2UAQILFDY RV REVARY H D/ UHDn} K/ KXP DDV DMEXLQER BH/ QIR
SRIARPUR VH GDOM (R PXQR  FROMKQER H UFRQXKQR 10} W \CEHBV
SHDWIIFRY  FRMWMQAR\H FRPR  SIRHARUHSAD®RU  IRPDORH  H

BEXVAER REDRY GHIGHNTDGHIQAVIGDCHARBINYD S

'"HVVRUPDVFBOBMNHBD P E L HBQWR PIH Q WD 6@ RStUHFID BB Q G R
DOXSRBRURHYVW HIN DR YHPVR F L HHDP G D BRPRQ G RT XYL Y P U D
W DQHFHVViSQ RWELLY HiWNHBMWE R Q K H F LIPGIFQOARRT X YHFXHRD O X\DI R
FDUUHJD FRQVLJR

1 RH Q W [DQ \WHai B PP X L VY ¥ RHMIDWR M HVBRIR | H V DURHUGIX/W IPQ F L D
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D E D Q GCRRD WWRD\G L Al R © BROABRH Q V L1IGHD/W PHE L ARRQ | RORPLH Q
RHQVMQR G LIFIL DX L & R U D LQJRRG RV RG RID V GORVFRO DV

EUDVLOHLUDYV

3UHFRP LD DRUDQ] DonR R SOGHIP HOR GG WAR TXOQER R SR HFRRUOIEDBD FRP
HIXHP DV DX@V H SRARYDY CERWMDY DYDIDnR WDAARTD 2 SRHKRUTXH G
MR P DXMDOR SOD ROIDGR SRUXP @R 1 CAQN D FRP SIHQAR P D/ SRURAR
DM HH SODR DXQR ARPRXP STARM SLRQR. R QYHDGH FRQKHAP QR GHP XQR
TXHHBI SREARUWP S

$SHVORVIRG PR LVBRIR | H VRLRQU/HWL W RULH QHRXXIBLY W U CHNV p JL D V
PpWRGHQV DEO SW 0 Q/GHRF QIR RIDJBRGRHFLEBYMWRSHEDJRJILD
GHRXWUWMHBW RQKHFLBHQRMREHQBOLWBV LV WPQ F HDWHDAY D
UHQRYDQR®BXGMEDHGDHD Pt O P &V VB L J KSFDWV F RIDDYD OLDo}H V
HVFUHBLBWVWRBRQW X@XPHVUBREY VR HQ WL GRXVH X V
ILOKIRVDSR HQ GN ¥ GM QR IRDDWEHR X & H R R ®RRAW W X G/IBQG/DISNV D P
DSUHRBPP HW R G RORD GD YRR QIDQ B 'S HWPHR Q WSIB BBX D@ R
HQFRQWUDP VHQWLGR PDV GG WRWHFRUi OR SDUD SDVVD!

8P H[HP SWOHRF R UG HSADHWI B D G LIFL R OD O RHQRNBR Q V
UH V X OWDBBB X OFDR/Q W L Q X®IPVHFQ\W®I L Y DW DHI B U L FORBMR |HV VR U
HQTXRWOKGRY RKYLHOWR. Or BRLIR6$ BHIX@ERHLUD
|lUHT X HQ WRHP & R @/RHZ O DPHD R ORP RV VORVHUPRQYWRBBDYQGR
H Q WRILR) V X FHHWR/REDORDLRAD O X Q RVRW H Q B MVRJ Bt i ®RXO Q@ MSRU HV W D P
DWHGQbRFRQVHT)XQQREDH RER®W R XEWRFRPSUHHDPSHAVHQWDP
XPGHFOO@RLRQ G L PG REXDOLO L WDIIBVRX P &b VBRI\R | H VW R Q BYA P
UHVSRQVREROX [TRIORH V X OOHI®RAR' @V L GH UG DGLIRQ RAH BIHV VD G F
SUREOHPiIWLFRYV

ORUIQ HQIDWL]D DLQGD QHVVD GLVFXVVmR TXH

2 V SUCASDY REVIVAX®Y SOUD D D8UHIE] DIHP LCRYDERID\AR R PXUIFXE& HIHADER
FROMXGMI D IRP DonRR GHIAHOM GH SUIRHXRJY H DOQRY D FXGMD @ DXD
WDEARTO TXH GYD RV SIRHARIV D SUMGBILIDHP R HMR D IQRP DR HR
PRRYIR @ IDD 7CPEpP iR RAWAX®Y R H FHAYR Q-PHR GH DOQRY (H
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\MUP D/H GH P DAUDY TXH P XWRY SUR HARUA/ DWKP HP H DREVHAAR SHIDSU-SDINR
SOUD R YHMEXQUADYP HBR M/ XQYHWMGEE/ R TXHFRGFHMD DDAMDNR GR FRQM-GR
SURYi YHDGHXHH TP HHQWR QDI RUP DonfR LOAIUDOGR DARBVAHOM S

'"HVVIRUPPRPRSRQWDOWIDIFFD  Q mWRH R GIH. P LWARCDUDY
KDE L O IG3HDIGHWOX OBYG HHQ Y RORBRURFAXBRYBIHWLEBRomR
DS UH Q GLVDG/RR QHINVWILL QEXHEU H O BIEQWRY M HRRU H Q G QrERHHPH
PDLVHUQWH U SFRPRP GAD X VD OLGWBHHNRR HQVITXRE URY RF D
DSUHQG LWAIRIBY R F HHAWRMR D F L R B QGHRAH VIVHISIHR WY O D o m R
SDUD VH HIHWLYDU R VXFHVVR HVFRODU

6HQBRVRRD O X @RD SGIX M HLW. RVE SDIRF BWSRIHQGL]DJIHP
GHYNPHVWLPXGRGRW BIX¥HARQ V \RERXQUKHE LG IR Q O RIDUDV V H
VDEEBKHNoDOJ¥mMQWLPMK B L GIU i WH ¥R F LeDIX Q G D P HBQRW V@ Q W R
DED QGRIQIHEIT X RD O X\OHRM PV LP SOHSURGHN W R BD R QMW L FR
DEULQGR OKH HVSDoOR SDUD D)SUBGXomR GH FRQKHFLPHQW

"HV W DSLDASHPS H Q WIPQ R YD® W H UG BIV® VYR F H VR EWIHRR Y D U
PXQ ®RQRVYVRGRIR U FFIR PR W H O D BHRQ V WHFR-PRRH U F H EHHVPRY
PXQ GRS UHPLDRBEPPW XE IR GO Q k FAP E L HQW RWLW FLSDOPHQV
HPVHX~EOSBRRE®UiWY R DMDRPQ VWEROGRI® HF HV VE RIDAEXHIR V
FRPR FRUURERUD ORUIQ

1D HHDR SREP RV IMAUJ D GHHYYRYHUR SRMHADOGHAIED DXR GHAR CH
O/ SRMEOIEH H QP M} H/ 30D MR SUHRMP RV SIDFDJ D SHIJRIID D

FRP SUHQAR FRQAD D SHDJRILD G LQRBKGAD WA R SHAP HQR ~QFR
@ GWDRIDNR GV PHR/ IQMDHOW GRV IUFRV  SUREGPi WRY

RXESHEHRY 3WDNDUDSHDIRIID@OLEFEXNAR S

(VVBViWS BB Y LY DR UDPRANL YHDO X R/ R GGRRAWDV X GXORIWHH V
TXNMRRO RS URW D J B FIRQVDWE K ®rE RKV WHEGIHYHMWL J QLI LEFDWL Y R
LQWHUG L¥ BUSIGH§ BGITRUR P RWV W X GIDSIUMHNOVHRY W L RIDI] OB R V
TXHVWLRPBERR QK H F LHPHIROF R G HFIRPT X DOH G D JRUEBUBH GRUD
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JUHLUH YDL LQVLVWLU
"HV W CROS\DHU k P HOXURIV. F KDPLRDBE N %5$6,/ HQIDWRL]DP
UHOH Y& R KIVDRIFS\UR F BVIVRUH Q G IHQ TH X@SWRR F SR URVDFRG DU
LQGLY TGORIGRUPDPPDSUHQG RIPRUBD W H U RYSURR | H B ORI R
FRQKHFLMMYVOEBPOPEDYULQFESR S RPNXPHDMWRSURIHVVRU
VHMD XP PHGLDGRU HQWUH RN RR GRHALHPH.@W RW R I/HSUMM L R
(P UHO DAM®RV GER. r Q FILIDW X bl QMU HW D G WIRK RDHF H \D\RR/
FROQKHFLBHRBREBDGBYD X QG DP BDRWRPS UHRPGCHER V LR
HQVLQR GH &LrQFLDV GHYH NWWRRPOPMQXRVUKSKRR WIDEMID G $ H (
'"HV\PD Q HHUDVLORULH@WDURRHQVG@&R rQ MLHWDQRY DGR
UHDOL]PIRWRIG RGRIHDNQWDER PR H[SHULP H R BADH thYRDR iRV
DQiOGRRW L ®MDUIERVPR/U BIDH YL M \RY W D BR F X P f QW BV D V H
1DFLRSFOFXBXU UL FKOOAG H L1 Q FAMWY W X BRI RREFRM WDV H L D
LQVWLWXRFRR S UR FLVWIRDF R QW UFLREFR DW | D E H V¥ L HD@WRRKL F D
O HW U OFR. H Q WA@RIL W R [EFN®RXFRPRL G DTOER HW U D Q W RDHPDO L G D G H
FRPSUHHQGHQGR H LQWHUSUHWDOQHFRO ROAXQBER QuBW&UDO \
2V3&1FRQV L GHAIDPF H V VG BVG ) FDWDHIW R G R®HR QLVIXG R
IDWRBHOH YDIFWRE VW GO D 6)IWLR-P HA Q D W X WHNDX O @R Q G R
GHVHQYR GGHKP IBFFRWR F LV R F LROTOX MV R URQEDV W X GFOL@\I B RWVL F R V
FD S DGHIMQ W H UFSDUM-DADIMDQJ R U P I X JBIR/A K H J DR L FARPPRW X DHQ W H V
FLHQAWHXYDH VSR Q V D/ERLFKMDGYDVE i Q WHEFE € EFERPE P65 $ 6, /
%5%$6,/
1 HVKPHE LI)VRIH D WY HW R G RID/RUITODW r PR PRRH Q@ RUHQ ®RL]D G R
SUYSHVR/ X GIRIMWRIDBRQWHWLUH D RF D U D F WHHGLY B IFRPR P
SURF M X Bp&RH D O QDGR H H Q thiRX M HLWURBSIDVO DB O PHW H IO H[}H V
'"HVVIRUP B QT X DIAMHRN R G RORD GD WIHRFRRIPGRR FR WU D Q VLW VmR
L QIR UP BBXWD XAUHQ WRSL® | HY P RW R G R @/RRQEDF ® HlRY W X G D QW H V
HR FRQKHFLPHQWR p FRQVWUXtGR GH IRUPD FRODERUDWL"

£
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"HV W R W\N FDGRSYUMR XFHS R V VD XWEDR WD X GRPSUHHQGHQGR |
FRPRX M HUWRWY X FHRIB H U L rQLFY. QWY IDIEVHRISY. Q VJ#RD ORU H]D G R V
W R P DISFRAPER QGHR D U\S D@®B R Q V WEK &K H F L B HIEOW B 'H
DFRURRRP% DVWRY R PpW RIBW LENRV FY W L IXIXOWRDSUHEGL]DJHP
FXULR VAR DEB®F HQ W LYSHY/ET R URY DABHDVY IDUDLWIDW X T X BHMHM R
GDGDV DVVXPLQGR R SURIHVVRU R SDSHO GH IDFLOLWDGR

1DWHWRGRDWUIBBYV VL E IDARH WD X\G-D Q WBHG DVHF R @ VW U X 0} H V
PHQWWDERP R H L WSYXURDG X6 F [RVKHD\OT XD @ D0 SR L F L R QFOLPt MQ WR
FRPSDUBI}REOH P DEW BBWIRRO X B KV LRV YAYGHMDYEBPKD U
F R O D E RHbi D\ R\GDD U W L FPLDSIBMAHMWRE /D= $, */ (6, $638=,1 ),/ +2

%$&,&+ 025$1

'"HVVIRUPDWHWRGRDW I8 BE WMHHWQWH QFRIRRPIFRQ FH SomR
HG X F D FIDRHMDNOL R SO R F H3/Hi RV GAIR U FFIJ t VHUFDO HTXWIRUR D P
D O X)QMRV X M DMAIRFRR UUH V S RIQWRYSHOy SDS B H Q GERMGRDBR QW D
OHGHLURYV

PPRR HYROYH D AROMKoNR GH \IWDo}H/ GH HQICR TXH SIRPRYTP  XPD
DS LP DonRR FUMFD GR DXQR ARP D UHDIADGH D RSonR SRUSUREGP DV TXH JHIP
PXURMGEXEH H GAOLR D GMVSRQAA] DonR GH BRXWRY SOUD SHNXVDU SUREGP DV H
\ROG}H/ BP ARPR D LGQIVIFDoNR GH \ROG} H/ KISRMWDY P 0V DEHDOEY |
\IWDDNR H D DSTFoNR GAADARDGE HY $ PP GWR R DGR GHYHUHIT] DUBH DV TXH
UDHUP SRR/ PHOBY ARPSBIRY FRPR DQ@H MQMH GOONR
JHHDY DR S

5HLWHQBHQK DIXW@R BV R ®DA/U i W GRDYV MQURD G LEHR B O
DEDQGRPD®DR/SUHVF UGS HREMMEH Q V LHEXY FIR¥YDOWHUQDWL YL
'"HV VR U PRP p W RIG/FE R CBKOLLERRB/HDV T KRB/ R U @ BI AX HRD S O L BYORR
WX UPBZDQBRQVLIXR GDP HQMROQDLUMXUBDVFRODDNFRQG H
ODXiPDQWIH®R UYERRLOIMQ G~V WU IGHH 6§ D8J WD IR HOSERPD S |
ORFDOUFDR G B@E®FDGRDLERRH P RV W &P D SW R W D G H] 055 R

DOXQRV FRP LGDGH HQWUH H DQRYV
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(VFROKMXOAPHUSRH V W B WFIRWP H o DIDIGRW H BR BR. B X Q G3RR
FR QK H F LFRHHQWRI ILHFQRG 19 WASWM D T 0LV R U VWGKIQFFEB\M MB-HRR V
D O X RIRYW HEHEBWT KL M D WS IH.G\DPVF QILEM R U HRWPVYKIBD OL]DomR
G HR U PIDX i V VHIWW X GIOKGHW KjW R p U PIVIVY D Q 0 BRIFR Q F HLDNLR/V
SURIX BBR&XDRNGBDRQ IR UP Qé&FHN $ URBRP SUHE BYMRLEOLQD
WDPEpPP FRP XP GHVHMR PDLRU B$UB RUBHH@GEGEHRU HH SGIN THRLOM QC

)LIXUD6D@DD X ADD QL]PBRGHVHQY R GYHLWPW Q BWE DU JLFD
"RUOG &DIH

Wy

) RQM $ UNXLYR AR SHXADERU

$ HVYWUDWYUBIIMDHRHODERRMIRAHQVDDFVY HVHDYVKQIDD
FRPSUHBEXREBLIORXRHOHPHQMNMGCROPOEBWRPBWWPRE XOVLRQDPHQV
GHQHIJYBHR VRRID/QL]DF KB RPDAS/' &20081,7x81'$7,21
(PWPEGWRG RRP RQKH F IHDY Q BVHRRIFIHDY S DM RVR GXGHUB VW mR
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SUH V HQ AHHVWWQRNQ 8 L Y EEBIXRW H O T X HPABIMDX D RE RV WHRFRDQ H F W D
DV B Uy S&HRU PDUDLDW%BDM,6$$&6 S R X W U FD8 VI IUFF HoS o m R
FROHWLYD

$ HYWUDWPRIA®| B H YGH V HQ WRIOFHRID P E L HQWMWHF R QMW/ UD t G R
EHP KXP RHU@GRO Y HQBRHS ULHRABBIRR PR G H UDHRL POGHYVSBUWD U
FULDWLERBDBRO YFIRFR R EMH &HR DEH HP¥ R O D E RUPWRWR
LQGLYtGXRRD QHRURFEBR RUGB IPIDSUR G )XGHNRHRXWURFHVVR
FRODERUDWLYR

(VVBVW UMW PN BQBRRWIPGDY HB P RMHR/R\S UHVVXSRVWRYV
SRWHQFGDI®RDRFRQWULERLESRY VL E LDERDQUGERX O MEBH. Y D
L GHHPWR UGH HPDNOH YIDRGEN W BDREBR RQKHFLRHQWR
$GHPMIRRUOBIKIXPJUD QRSASRD BGL i ORTIRH VW L R QROXKHE W RR'X O D
DS D U W L FLRXXdMHRLQWRR\O Y X R PO L E H WGGHDRA_ VS IUQ T XHHYY RUH F H P
DFRQVWHRKO R®ERP S UH IGGRVMERH W H U PLIOPBE BHVH GW B BRV V mR
%52:1 ,6$$&6

&RQIRRERFXPBQWRRQLEHORHRIRGIEHRPPXQLW\SDUD
VHJHDORJBRUG® I H QHFHVRIUDIOR YW X SKRMD S UR [ L P D GIDXMHAQWRH
SHVVRDWB L V F X&MHRPDUMH Y L DH WG BVEH DIHLFG B RARPSUHRR G H U
UHV S RYBG W H U BUREG®R PIDG HEPRXE J U SHR FHV W D E HIDRM-L G R V
SD U W L FAI DIV [QOWH IPQ WY RS\CRUE D O LB [BHRPY G &dhXA @ HR BN U F D
G RW HP®LW S D UG BYRRGDE®Ni O R DR QBEFD ®BI WD Y KBD QILWULmMR
TXMHBUHVSRGHBROLE XAV WRIQY LGRDIDESRU VEHIQWX VR
DR ORQJR GD GLVFXVVmR

$ HVW U DRIp& GDHHF D U D F IVIHQEEPD DL O LHG O B HEP\P A X LS HV
GHRUMB RV V L FIXGRLM\IDUW L FIV S D QW RGLHFH B X WYLRAVSRW LV
JUXSRWILQQBRYFLIRWLY LYGIREEH. Y H U V LD EF R QAFR/MMWH k Q VL WR
HQWRUWED UW L FLSDIRFMAWF X G BLGHRI QW W XLBBWYiOLWGR/VDOWDU
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TXRTXHR WL VFXOQWHRU L RWHPHIXW B G D BYRH XI\W L OE RPRRWHU LD O
GH GLVFXVVmMR HQWUH RV SDUWLFLSDQWHYV
)LIXUD 3UHVVRIE B & V&PYHG R

PRESSUPOSTOS DO CAFE

A inteligéncia
emerge quando o
sistemma se conecta
a si proprio de
formas criativas

A percepcdo coletiva evolve

1. Honrando contribuicdes Gnicas
2. Conectando idéias

3. Escutando no centro

4. Percebendo padrdes e questdes mais
profundas

| |

) RQM %4RZ QH, IFV S

2XWURRRIOAREFRIOURAQVDDFYVY D HVWU LW YOHDIHDRI
FRQVLGHUDOomR VHWH SULQFtSLRV ILJXUD

" (VWD E H O HFX PHRQWRA KWM B0 D RH RID® B |G H WHIFUO DT Q W R
R E M HOW HYJR F D QRVDIERBW R G&IR DY G HY. B Wk R DKHRBUREOHP D
D VHU UHVROYLGR

" &ULD®RRHYV S DFER O KFHIERRIB R YRR UG Y 5 BEHERRP LHEBI E L G D
GHRUADBWR GRV. Q\WDPIMHEDHUMRBWOKRGHEBYHVEBRYD
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DOLPHWRIR UFRRQOHGWR IR UP D O RIBMELHH Q WRHH WjH Q G R

VHQVDOmR GH LQWLPLGDGH H OLEHUGDGH

([SORUDBOIMAH VWER QLI L ADMAN DY FPHGLOXWWWLRQDPHQW

LQW H U HVHADBRWHPYD S U H FIIRVURP XSHDMQ VWD H Y D RYWH HEDH

PDQHLUD TXH RV SDUWLFLSDQWHNOMHMBP SURGXWLYRYV

&RQWULGKUBRGRIWH VEFHQWILYDWL FL\& Iy B UWLFLSD QW t

JDUDQWLEESMRARYWUKBGHEBQ I RURHRQKHFLPHQWRYV

H[SHULrQFLDV LVVR SURSRUFLRQPRO ®MDWLYWDRFHVVR XPL

3ROLQLADX RGN 8 HRF HRB/RUW L F& 8 B BRA-BD UWXIDKHDLLD V

H FRQKHFLPHQWRY VREUH R S/RRRUPID OFD V¥ X M/ IS[RAGRV VRXU G H |

(VEXWNDXV3W REE HVFBBDGIUSHYFHBEDXHY WDIWRIXQB DD

LV VRD ERIXIY HV V H @QFIDDHIOXHRYX Y FR KD ELOER Q @ H FXUHLP U

IDFLOPHQWH R TXH OKHV p FRPSDUWLOKDGR

&ROKHU H FRPSDUWLOKDU DV GHVFREHUWDV FROHWLYL
JLIXUD 3ULQFEUSIREDAR

Definir o
contexto

Criar um
espago
acolhedor

Compartilhar
descobertas
coletivas

Ouvir ideias
juntos

Explorar
questoes
importantes

Conectar Encorajar a
diversas contribuigdo
perspectivas de todos
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) RQM Y4RZ QH, VIRV S
'H DFRURAFP% URZAZQVDDFV DSDUWHVUNBWR G RCGRM.WDtY HO
U H O D FA IRYGHDANARNDRW R lGXRPP H V PRRE M HWWBRS R V VEWHHM®&ERU kQ VLW R
GRYDUWLFH Q MAMHBEM SH¥B R G HRD D ERYIDQVIRHERNWW HPAWEDWLGRV
HQWUH RV GHPDLYV JUXSRV ILJXUD

)LIXUD (WLRXPOW D& B RH

ETIQUETA DO CAFE
FOCO

naquilo que importal!

“
a
CONTRIBUA
com seu
pensamento

e experiéncia ’
e = ESCUTE
L L para entender L

Rabisque!
Desenhel COMNECTE
idéias

ESCUTEM JUNTOS
para descobrir padrdes, /

percepcdes e questdes
. mais profundas

) RQM %4RZ QH, IFV s

Objetivos

2 2EMHWUYQBEIWIDOVL Y HZDESBEH SUHQG EHDQWREDEXWRQRPLD
GRYOXQ®RDT X DHDO MXGHVYHRWDJIJRGQUNYBIDSRHQGERIBARVUXLQGR
FRQKHFLPHQWRY FROHWLYDPHQWH



©)

UNIVATES

UNIVERSIDADE DO VALE DO TAQUARI - UNIVATES
PROGRAMA DE POS-GRADUACAO EM ENSINO DE CIENCIAS EXATAS — MESTRADO

Detalhamento

$ UHD O LGBRIRRGRLD Q L FRPXV R UBHRL Q A R F R Q2VRJERWHG\RL Y R
SULP HIQUFR (R JRO YREDPHH W R G ROVR.RIDR G [HU H D MG]IDYLG/RIR
DO X B RV X LSBI@B L & BUOW tFH DHVU B R W ME WRWiX & BV V LPHV VH
S U L P HHLQUARR QRWDUARX QFRRWDGPL Y L GHLFFR\) AR X L B AWD G ED X OFIR D
HVFR®HKBUHS UH VB RMTIXQBAH H (RO GBIV S R GWI@BIEDQ L | B5m R
HT X LSRHW L Y DES®R \B GIODS\DLY L R ®SYI\R U BIPS OD ®RBRE R VHD VY R
HWDSIPHWRGRBRB® HDLP SR U WK B UDV L FG IS\TROGBVRE R P
DQGDPHQWR GD DXOD H WDPBOWMWLPR GLUHWUL]HV GR PpWR(
1HVRPHVAR FR @WK QR FHERWD®N R [ RARX/DW M UG 1D RHEP
HTXLEMH MWH[WROHFLRQDBR\RUWBRBHYW D BDXDMOD F IDRRQ D G D
HVWD$MRDSR VHQGR RV GLVSDUDGRUHYV SDUD DV GLVFXVV}H
2 REM HG\R.N RX 8 G RR D WIJ IR D O LG Dd-hh Y RVUHIMWHRY G E R F X V'V m R
VRERWRQFHLQWBWHT XLSHVPRPHQMWRT XLSHFHEWDBBRBHR[WRYV
W Hy UL R RIVW H P i WDLEFFOW/GQDRWDH I @ W H b LI H HBCPH L WG IUNDF X V V. m R
FRMVXSHU®BURR HYVRUX L U D GWRJU DWG-R LBIDYH @BR GLDomR
FRMR\G LV FHSDAIHWA D GIOF X IFSRHQ V H JXILWRRW HUW® RL Q DLQH UD P
VRFLDOL]DomR FRP DV GHPDLV HTXLSHV
1RILQG M X GIPS O L FIRHWBESID X LTWM H IRUIR G t ORD WH X L S H V
VROLF LT R B QW H JWDRXKHPO DIOF B BPR Q Y BOWDX L SISO LFRX VH
W D P ETpPM H WLRDJ WXHINGHRS Bl QRWULHDTORHR U BIR W X G D 8 R @I X IQIH
DX @B J X LOREM HORY ¥R FHHLALRRY WEHR/ H Q YRR 0 W IRARRR U @ BIFHR P
RUR G ] QRD W X L S B WY BOD®RE V S DRIRLD Q L ]DHSRE R | HSHARTUK LV D G R U
SDUD TXH R HQFRQWUR RFRYHRVDMWUBN RWQHLUD HIHWLYD
2 SUR | HAVQURHR & O L FeDRARX Q F L RIBD QKPG F B W DIPCRD G
HT X WSHIXN PID Q | L WHT IXBRRWR U VF B IGRT X Ul 5 FIDFJR. R PG RRL QWR P D V

AA
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HVW X GRERGRWDB D @V RG DEA®LVi O K RAG X U DH@WUH PLQXWRYV
FDGEVHTXLSH¥HEBD B BDU GIRD Q HMD\F D GRORWA SDRIHVVRU
W D P EW R QRKID SGI B Q F R WADIMBOWDR) | L W U X PHIXR& H P SIDWW LFR SDQW H'
HVFUHYHUHP UDELVFDUHP H GHRVEQEBOHP LGHLDV FKDYH \
1DSULPHRGIFO BT X LB PG LV F XHV\XMDR) R W R & B S8 RDS y V
RD Q| L WIUALRIRR/ X PH VIDQ T X RGBMR DIV DHFDR G RURQL]DERD QG R
VXDEHEDEQR VR | L WSULIDNOARR B R B 8 RFHR Q W U LFR®. QB\R Q & BIYH O
$SYSHUFRUWRUBBOT X LB HW R UDY XBDPLYH F (PO W D LWR G D GROW
DQILWRURR L HQIIHGRREVHIX R Q Y L GIDERYY HFRPDQIS ¥ U & B
FRQWULEXLomR VHMD HIHWLFRQBW UX o/inR) IFIR QH\WH Y B i U L D XH)

JLIXUBDOXQRYVY LQWHUDJLQGR GXUDQWH D DWLY
:RUOG &DIH

) RQM $ UXYRGR SHVDXWDARU

$RILQ DRV R O L FLXWCDAHD X LTSHW HRUD Q L ] SO [ S O D GEDovn R
VL QW HWLOWR BHB\WWDRH TXLEHVH EXYFRWRRDJHROPDINE V
FRPSOHPH @ WS QDRYRERB V VX §WIR ¥ DID DB X DX VBN XLQWHV
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3R LL PRR E M HB\RAMORN LHPRAVR QIWRNRAIDAD WRLR) AROM [SOD QDomR
VREUH RV DVVXQWRRU G L&IFRDLVDHVOYRPD HWDSD GD PHWR!

& D GHDT X L\SRYF L D GIRIBRXLE&HX P 5 O H Q MG VF R EHGIWB XV V } H V
UHDOL]D&OVRD GDN X PR WRSRSHIR G XMW O RHEPKPDSUHVHQWDom
FRXVGHPDJHRWHRN G HREDWH P i W BIFDX VSHOGIRY SRQLELHO L] DGRV
D PLQXSFRMTXLISHELVRRUR | HAXR UDXYORMUTMBAHRQ WU LEXtUHP
QDUSUHVH@DBIIHHNDH VPG HH QU L T X HOFSHOUHHPHWELDV HQ Y RRW H U H P
SULQFGEHLHRWR G RORSHUINGIHL Q D CRAPIX QRV S R QIXIPTUPOHPY W LR QiU LR
VREUH D PHWRGRORJLD H D DSOLFDomR

JLIXUBOXQRV H[SRQGR RV UHVXOWDGRYV GH

VXDV DWLYLGDGHYV
i o o

ot

-

) RQM $ UIXYRGR SHVIXMIGRU

Resultados obtidos

$SOLFRXRLODDWLYLBD@®BIKPTXHVWLRBRRINEREBD OXQRV
GHYHWIHDWSRDSBUBH/XDBWYS RIS LFRFBYDOLDFBWRGRORJLD
DSOLMRYGBEUYSEHRHPSHOYKRXH VW LIRQFRIQR/ WIREIGRQ \& Bl V
FDU | VEHHUHWW® HV SRR WM F R OKE B PS/D UDREIMLEDH U U D FGHQ W D
VRIW ZOQLRY U D P$ SRRIGVH\IV®i OG MHD G RRB RV VESHUFT IEEHOJXP DV

AA
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UHV S RAWWDBWH W X-DUPDSD U H F& PHIW RDD W XWWHHR RQ WALV DPRRJH L R
GHVVD FRPSDUDOMR HQWUHSDV SHRSRMWWOLP HRW IS BV N VYHH +
$ SULPSHMIEGMX H VW LR U ERVRIDYDX LRN V X RBPH V XPR
TXBSUHQ @MUORR P B HV S RF IVIDR&RIO X BRAWRH RWVW RD X DO
HTXWHFAXHVWDRBDW QRM W DADPREIPER U G\ H BABLW F X SRREKRWU D V
HTXLSMAM UWRQHDEHQWRRP D IDERU GR@BRERD O X GIRWH J XL GD
RWHUWGPRXDFLWBRBBD O X GRVXROXBGRYUHV SROGIRIVRH UB RV
GHPDWHPRIVXB HP R QXY BOHOX QA EAD SUHQ ERBFPSHV TXLVDUDP
HGLVFXWLLDEDBUHQGKYDRERG KR W ROHWDQ KDL ]HWDVVLP
FRQVHJXLUDP UHODFLRQDU YiULRG MSHDIHTWHWQWHY SDU
3$ SWIQEGRP L QKD X LVSRHEIUH D&/HH V V DR D LDRL VXM )XQHWPDELD
LV \ORIYM X ®BRRIYRJL P P D LWPG R XRWYL Q W H DD\ MBH FSSHIQ G X H
iLHD@HHVVDHADRHDYPLGBRRHVHUY DRKHIGRE X DT X IS R G WM U
SROXtGDV RX QmR H TXH DV i HOD/NFORPOIGFRDOQPRIYQoDP VRE
36 REBRVHIOHGARVD Q HD PHIY WIRL H ®3-8HG H P RERID F H \GHR
DED VW H LR X QVMREERIS RUX BHF L VDGR X D L P HBR S X OBk ALY 1D
i JX Bl Q F D QIQEID VN H U YG $HRAJ RWR W X PR @ WS IDKIDE RDB HQD V
GD SRSXODOMRSORYWR AGLGDQRYV
$ VHIXQBBQWM X H VW LWRRO U ETRVEDNDID L DR N WR G R & B OLCD
& D | HU D QSTCHBMWX UPVD U | P KIMKR G RDXRD O 3G Bl G BIOWBFREWD O X Q R V
D O f@H VW D O LG\ G HRXIWN®&MH WDYRFVEBLYHUWERBR GLIHUHQWH
GLQKPLARWHUHVEDBMNHIR VW HIX Q WARIALG/M HRRLWYWRWY SRQ G H P
D GDV UHVSRVWDV DSHQDBRD{N RXXMHRQERVWRQVLGHUR X
3HUFHEHH QBAUHS RG RBIDX §RKYR X YE H Q W LHD FIDR G G\ H V
FRPPHWR G R@PIXLIDVD € G B $iR R QG\LDFLY S & \D\EDMDROX QRW DV H
RIX Q ®RH WELLYLRH W D P 19 Q@ WIBRRIDUGORLHGU VE LHFGRX F BAHERH V H Q WRHO Y H U
M X QW DiPHGIW H YS B IDVBBIP E L FHPTWHR D O X@rRRKY L (D R O KLNGARI
VLQEMPQRUPDOFNHGRXFIRY RUDWRHHIE H V H Q Y R OFRLIFH. @/ R R
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HQFRQRRUDLY B oI U H Q 8 HWBRHQ WHRW R PORPWRI Q@ TX8HIHQGH
LPSRUWKQFLD GD UHODomR GD HGHDW LYRWEBGHLED RLG B GHY YR

$ DHMAGEHp XP FRP SRHIM B MFR GR FRGKHAP HQR H HWIV LQIP TP HOM @I DED
[R VQRUDOH [R IQMWR (@ \H PDQUHWY (ROFRBIPHQR @ HPSDID (D
IGFODNR QR GAHR (R IRIR (DS nR (DWLOXD QDFRP SUHRAR SODARQLIR
PHPR SODFRP RV RMR/ H SOD FRP R REMIR (R FRKHPHOR $
DHMAEGHATP D DV IQMIN}H/ D/ WDV D EXFD RV UAXGRERY ) CAQWY
DFRP XQFDonR \RFD RV SOWASOOM/ SURP RYH D XQnR 2 FIP D DHAYR SUHIH
\RUD HOM HYRYHSBIITP HQM P XASIFDD/SRMADIAGY S

&RQWBR®RWR G RIVRUE RWH UG Pl H UG DXIGADY/D G L B RRGDXLUD O
TXHOJPOXQRWM HLEDB W pRLOS/MDXRFIHALW 8 DG I R WHAGFIRGID®RR
IRUWHRB UQKPE&ERHWR G RORIRDRW O X QRIRR QK HPIPBHIRVRGRORJLD
DSOLRDRBDRDIMH QH\RWIBI [S H U LEQ FHLDH B FLODE BIY F RGN Q V
DOXQBM I HRXHIDWD G L FSLRREXDVDER U D HVPPIR P H @GVIDR O®RS H E D W H
D E U LHQVGSRS ®FOW L P LISTHKFIR P S URRMKID RMW@YV WQR G LHALERUDWDIDIQID G R
VR F L HESDBBHHR A X D (RW/RSSHEDV VG R XD W X U QMW BB R/ XGD QW H V
HSUR I HVD B ROWARXDX W R HVQWHP GH/ANMEX IBIRL H) mTRXH UHD & B U
HPS~EOHPR H KR O HJ R ER\HV X Q WRIVF Lj DQXIBIRM GGARH V \MDAD Q G R
DOJR HUUDGR

3HUF H EHH WHPRF H UWHD X WSKREDLLOABHD J D QX GIRYF H RE/DSH O
DW IHRJLSFHRP B W R G RFOARRD P EpGL | L F X 1B ROD/&/HL FDIQCRORBI W R GROR JL D
"HV MR U PWDH | O HVXHR &/HIV IV R X PSLHSORRG/X FD A H M S QW BBX Q R V
PRWLYRWBRAXHLDBSP HQGRDD)GE®DMLQ W H U HYWDBEDK P Q G R
FR QW HHHERWIDQRDHIKR W L G R @ GDVDEAD X ® PD P E L HHY/W/HL P X OD Q W
SDUD D DSUHQG2§DJHP 6%$17

$ W H U FSHILU@WYOH V W LVRRFDDYDROGHRYAR\R O X QW Y UHPYIDG/H L D V
3DUD VH FKHJDU DR UHVXOWDGR QIO IPRDN UHH D SRE MV B W LR
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8 P DS D U FFHR@MLY L GGID PYRVON DD X @RIVU A REBP HW R G B ®IX BLADX
W IR YLDG/H DDV 0@ Q WV L ER( DUDW U IS RS HHHD[\S H U L DQRF R QATRYV
GLVFXVVIHV

36 L S RIX BV VQ PV SHD G HPARRPWR DR YWR VS R @ RD/M X BIRFD G H U
PDLV UiS§GRQREQRYV

36 L PW D ®\RGRH E DOMRHOVD ¥ RIRHRPF D U WHIG HWF X V R SR E O HPD V
VRFLHGBGKQR DQRYV

36 LPSRHW-DGD XBRHV SR Q© HD Q WIDWP RD M X BIRKUD GHMH U
PDLV LGHQRER DQRYV

$GHPDLIDOXRXWYOLRPHDR WHUFRR L WRD O XBQRU FR R m R
HV VDM L EDU M D BIRRDWBRP X L W O MBIV W OQRA/P U WDY N DRPIKRD Y L D
PDLV WDQWR QR TXH SHQVDUHP

31mMR PXLMORKQR PQRV

31mR PXLWRH SRW XPD DW L YHGALE®KBAHPR GELORWY

SQmMR TSRUDV LGHLDV Mi BOW&R QDERADUWD]’

$SHVOPSHTXSQDAHQDFRBP HW R G ROMRMXIB/DHWR Y D V
LGHDPY LR D UM X UPDU H V K BUWHRK @ W.IDGER L RDXYAR @I LTHPRD
IDWSRRWD O X GRG HGH P F@WUSH VT XPR D W B ¥FD UWH THWX D V
DSUHVH QW D GEHVR piW RIGIRFSD|U RRW O XR RV H PO IHFE R P M )G3D
VHXV SDUHV

$WULEDHVVB W H H Q RO X RIFDWE R WD O X DHRWYD G HPH Q WRHL V
GHWRQKHFLRE MRV XRD O X RGE H V IBIVPXIBNDWR_FGIHLLIDW B WX-H
PXLVWRWXBDREVLGMBOREBBRD X GIWHIXS U H Q GoLH D)XGERE RWSHD P R V

S

$ LQMIDNR DOQR DR p UFD HP LQRP Do} BV SRV JHID GVRXWE HY YDIRDY TXH
GYIP D UH®[ } H/ VREH R ARQM-GR CBUIAHQBER D DSWHIE] IHP p P~WD RVTXH
\CE-P IMAP RV TXH QIR EP  \AR HAWP XOIERY D EXFDBP QRYDY |RP DV GH
FRKHAP HQR HDQGDUFRP Gl HIHQAY FRQM \RVARADLY HPXGMUDL
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&R U U R E RHYV/DIQXGHR/ WXLRQ W L O K D B @ | D WX HDP HRGRBILDY DYDY
SREP HJUASRQ YHYV SRUXP DP DRUQMIDNR R TXHSHP W TXHR HXMEDQMVHNDUAGRQI YHOSHIR
SYSUR HMGR P DV D DARID DBWY DGED TXH \BY DIMAGY H LIHP GR SIR HARUP ORUWP SR CH
SUHEDR @V DXOV HVEP EpP XP DFRQWIQM GHAFDoniR SOUD | RUP X@UH UH RUP X@UDY DIMAGY XP D

YH TXH BV GiHP FRIMGRGHj V GHAHWIGDEY GRV DRV H FOED DGR FDD WP D W) XP D
QHFHMAGH XPD FUPMMIFD XPD KIEQEGEH GIHMM ' H (DD DADQM CSIFU D PHPD
P HRGRRILD YW} DQER DV P HP DV | HUIP HQWBY H RV P HP RV BHRXURY HP WU DV GLHIHQAMY SRVR
IDR GH XP D \MUP D \MJVH GAHROLER P XWR BP FRP XP D DIMAGH QiR VJQUIED TXHR PHPR

UAXEIER \HI RAWR FRP RAMY WP DY 3 R UV VD Y D O [FIRCQWVRIG IFHWHR G R @/RJR. D
QHFHVVIiULD
$ TXDSWBQTXH VW IVREDSHDU W L FALAB D oHGER T X LISSHH QW V
DOX@RQ VLG HWXBDR W L FRISG b BERODRWERW H D O DSGRRK CRO J X Q V
DW U LEKYW B P O LOGRDGERY H UW PP LYW mR ML I6RS [ ®RIIDO DR
D O XOQRU [DH X D)0 3G D & WFRQW BGIY DRRVER Q W B Q V IV L FHLPBVIRGITRY
DW D UHHVWIR UPDPDLBDUGRE O X QRMU PRIMUL RISDUWLFLSDomfF
VLIQLILEFDWL Y INGDREE L V F X&/RWHHRP @ BOYS U H V H GQMBIRG} HVB RivR
FDUWDI]HV
$VVLP DOXOQRD O L\DXEDU W L FLESMRERRT XDWORQRPOLDUDP
FRPFOHJPOXDWORQRV SR QG D WUDMWE BVS\HARW §D UD\QUEHRY X O W D G R
DREDVHIXGHMQWBUFHEXRAOXQRYW ISUDW L Y IQGDRISH @ R X
FDUIWHU O~GLFR PDV SRUTXH S5 FE QW V8DXWLAE [GSD B RIQ/KLHY
$ PHWR G R R R @DD$R G/HAR Q V L GHRIPBREB®H V D) HRX RW O X QR V
W LY HBHB R V WAXMIUE H IGIMVE DALV FRRARL IS YD U WS U H G LTV BF R/PHR
DILURBILUH RTXHPSXOWDBQH QG hDPY XIS P UD® MRDUHRM OYHQGR
SUREOHPRYVW FRIQXGIFLPRYHFRYUGHEB QKHFLPHQSHRN.rQFLDV
SUpPYEDYDHLUH pSUHPRNLYBRNMS HUIWHLIHO HEDXGEHD O X  RWH P
SDUD HQWMmMR D SDUWLU GHOD GHVHQYROYHU QRYRV FRQI
$RORQGHE SOLF®PHR R G RROR OLXOG R V F XRWE D R E OGI R/BIK
FRQWG AR rQBHD D F LR RW iR F X WRVERO/E X DS D UGVH WV H V

AE
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WHPRW VW X GLHD/MDH Y K © D G BIRFOR X WERYW HKHRIDIFRR) F O X V}H V
VR ERBIV V X@WE X (W V&R RBHD[SH U L HLBLHIMIV X 8 YRKPELYHU VRV
QtYHLY GH DSUHQGL]DJHQV

e M XV W D-FPVHEMV/GIR QRR WDHD X GIR WD B SHUL HBRQIKHFLPHQWR
TXHGHIHQGHPRARP R XW R QRPVYL.DGDHD X ODF D S D F LEGHRGMO X QR V
FRQVHJGIHPHRRQ TWH/DEB EYWRRR Q VW UBHARQKIN/F L P X 1 RIGH/R U
SURWDJRQLVWDV GH VXD DSBRQGRHERIHP FREPRHNMD GLVFXVV

$ DARERPID GvH VW FRQUAHIDD \BPEoP HP WHDbnR j V FRQHDXY QHDY (R

SRR SRV D PHP DSRSRONR HP TXHWRERVHIAMR HYYROMARY (R SIRFRHAR GH

DBHE] P D UASRQMEAEEH RV H{QV HRVEQV GH\WR R SHRUR
|RUP DIYR\IP EpP \AR FRP SOMBOGRY \RUDER VH XP D FRQWWKONR FRP SDUMBDED
S

3 HIX Q W IV GIRRW W DGJHR D PDVX OH/AVW HBFS H X P O XIIR U FRKR
T X H WHDOV L Y IRXDVEHIR T X AR U U H Vj SIRHOGSHR V W TP B [RGRIHNRRG/D
VHIXGENQWMHR VW BUWDHW R G R B RWIBIXMIR U PHRPR X WUWIBDWS RV W D V
SUHIBVLUOWYD G L FLRIQBDERY H ALQAD HIRRMUX U PRH Q W IDMIW R/ D
SHY QWD WHYPROXT)RYHVSRQBRXH WQHRY DP BROARMRP pWRGR
DWULEXLX OKH XPD TXDOLGDGH SRVLWLYD HP VXD MXVWLIL
(PUHODRYBREOGHDODS WP WR G B O/HREMHID V IUGR W HTUKDHP R V
HVWH HODF IR & BEOP D G X F MOWIRG L K P RGP ® RD O XHMVRG H VOB H
PDLWHQGD G R R VW XPDHGFRAEDNUV L Y DRPAHROQWHHO-ZBHE 1 $
UH V SGIH VRDJI D @R D F HUMV & i B/ IR VDR GG R AFHWRGRORJLD
D W IGHDYUHH S U H X R D WADRUB R H Q WECHBRR@K H F L 8 R\@ WIRE RDKIDQL G D G H V
GLYHH®BVWH V DiRAIGDX\F DIORGFARR P X Q L FATRORSRH WP WlRPV LV QYR P RV
QHFHVVLGDGH GH DYDOLDoOnG® W RHWRGERBDOENR FRQVWDQ\
1RTXBLYHV SiNUWRW L | GOISEHMDBM REWLYHPRWHYSRVWDV
SRVL\WEDMWRGR OB $ UHV SRWHEF HEHO& H V WIRIXM P& D DEDOKD U
HPHTXLSRUUHYV S RRIGCHIRY B RB\P\BDRA VHY § O L FSIDoliiRs RX I D V
DXOWYDGLRWOXQRWRMIRQFHQWRWDOGREPKDULSFDLRGDY
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DWLY L\GBIRM\ Y LEpXKIPLIY H F H V \ALRE BKGXHP D DRRQ Y HPHWX R/ V L P
PXLVDROWX P RGHQW L FIRFRJDNPRSGRAMWL Y HIRISR U W XGHL G W GRFOR) L U
VHXV SDUHV HP XPD DWLYLGDIB I URR PWVYPBR WHPSR O~GLFED
2 X WUWHDV S RX/AHDJ HeAHHY WADHIIRGHD U F3+HO B ¥ DIOX'D WHARS R U IVIDW
liFLOHD SUH Q G VS RM WDIM/XE@ERE HVHP SHWKBRH VSR WIW QWD V
FRQVWXWRHPHBRQVLG IGUDOKATRKW HVHQW EHRQM | L FALPRBR V
P HW R G RERRI Q WILUDHPD O IHSQ\W B & NDWIVX Q WAVRAK W LHEPRSSOLRY V R
VMRE R U U H V S RGWOQHFRLBYYY DOVH V S B\BWD P B HED WDHERIPRQVWUD
TXHRUHVXGROBRRIGD WPJRVYDJIQLILSDUWIDYSRHQGGARFOR QR YV
GHPRQVWUDQGR VH HILFLHQWH HQTXDQWR XP PpWRGR GH
3DXQURILUH QRIND Y H | OCHAVM IBUIHDMUWVHHY X ®RUDHEORD B1ivf R O IGIRoVn R
DO X GRNBRD X WIRKWD @\ BRM V W X G/DRWRIE/O H P DPR PYGRRVX Q G R
FRPRPXQGRDL®HVDIL\DHERNL. GTR D PMRGH VD ILPGIEFRKEULIDGRYV
VHOQWH B BH VS RIRG H Y DHIGRH V D | LIPREARSW H HHOVGGH#IPY DY DR nGRH
FDSWBWRLPRP S UHH QPR R G FRRIJLDV X ® G H X 08/ D RRIY
DOXQRV PDV TXH FRQVHJXLUDBHMXBHER FRQRKRIFSEBHAYRN O
SHGLX XIRWD OXGRWQF RVW/RIPSRVLVGLR BWR&GRDSDUFHOD
FRQVLGBSRORORX D HPOKRLS HUH VS RADAMIW H UQR MR VSRV WDV
FRPR\S R Q WRWL V& HYRNNV RARMIUHDV SRYPML K WBDSHHQGL]DGR”
VHUMV S RYMUWDAVH B-H) WHXR R VR E W H WRLUYIR® F D QB R B R WHV R G R
SRRW O X @ R ¥ Q Wj LYSROQPW\DUDHE D B RDTQXGFROHD V'V L BLRADLQWGLRHDYR/HDQ W H
FDUDFW HD L&DV & DFORP@V H J R 5UBI® BRHLGR p W REGR X Q GR
ORUIQ S

$ CBHE]DIHP p POV JQILFDAYD TXOER P RAYCP RV RV DRV LQIP P HM
TXOQER HBV OFKEP \VHR Q@D DAVLADGHY TXH SURSRP RV TXOQER FRQUKAIP RV \KDY
P RIYDo} H/ SR XQEY DOQRVHHIDNP HP SIRVARVHP TXHWE HP FRQMEXG} HY
TXOQRK Qi RIRREWHDVDINGGH/HDIRP DGHUWDT i @V
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$ SUY[LEPBX QWROLFLXWDOWD X ®IRW Q F RVS/RI®\Q R YD WALR/ RV
PpWREFOSDUPHORLILFRWUMDS PQ O PR @®RVU AR MRKRIRT X H
PXGQRBHWR G RSGRRIN. WY DACDAPL VE IR DWW RAIH V S R R WD M VSRIDE L D
FRP SR UWG®GRMDVE B IORVDRIND W L Y HEDLEDHOGHHDG X F BRHR X Q R V
PHOKRWSBWHVHQ W[ HPRY HV H Q KRIVLIRAD Q L ] BIQQMRWT XL SHV
PHOKRWDWWD]RWHSUHVEQWEMW G LILFXG8BBWYXQWR
WUDBDFERRLSRDIF\R O D E RQURVAWDE D QKRB B U D FW 8 B G/MPLLFLDW
G KX P IV X USPIDR DX WRDDDR H W R G R/GIRIBLDL A BVG BU B D M U HiQRW MAU D V
FDUDFW B ERUGEABMAGH V W DIF DEBMNW H Q WRIEHS H U F HSHATXDI@ R
GHHVSRPDADHY Q\WWDNUHRYSRQG P®DYH JUDRO t GHRUG\HILG D
PHVIDBRBPHUPXGDG®DT X IPXH. WifS L G 3R XWRI P SR mARX G D Q biD
JUXSRV
SHUFHEFRPHLRHVVEYHYV W RW O X @BH GHUD WLVARRWVRV
GHVHQYR GYRWHQMEY QHEHROD ERRDSULPRUGRWWMMBR FD QG R
TXDERQWBVRIHYRGHURGL | ISPREM L [iPORD/G H T XOIRDD X GRW
H[HPSDRJXIQO/X ®PERUGBUDP XGD @iBSLGRYU X SRXR G H V IEMR
SHUPDQHFHUHP QD PHVPD HTXLSH DR ORQJR GD DWLYLGDG
(VVED XLGHIYTXLBSRVXHD UDMMVQK HGRYD R PBR Q WRRRD
SULQ BIRSIFGRD W L \G B RPRW D OPYX-L]VDRW Q RWRH Q N BV Q WL G R
YRQWREN \GD GIID CGMI) W H U DMAYHER VG © DDIYQ@DW/D G L RLTR®ID L V
QROHPBR Q V L BIHAUTRW WEkHD B LDIX QWY H UDXWR Y BAD DAHRO@YPL Y rQ FL D
HQWUH RV DOXQRV JDUDQWLQGR VKDY VREPDbWMR SOHQD HQ
&RPRSRQWWDQGLQRDURKDWRMPOR O Y G RBQXWRD X O D
PQHFH VXY ERD O [PF R Q VG ERDORFRAR W D W HG DIXISVWD i WRLRDW H U D o m R
pHV V H Q\FD QW RFDD GI\W R F L RIQIDVOH OHFMPXEME D UY D O K RX P D
DXSDiWIPH WIRINKKP B HP R Q V& HHDQ {iPRI ® RN FVLEXBP R P H W R
G H E IBWSHD U WELHDR @K H F LPGIKOR\DRMR HQ o D W UBR PRH IHUBQB 1B W
SDUWHIHQIXHBSURFHVERUHQGIp]OHIFR UGB QWM HUDOMR GHVHC
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QD UHBQ®RWEMHRRERM A WRL 8 RRIX WWRWHL WIR®D W X UD"HV VD
IRUP®H S UHHDGHBID\BK HQ G I BRHFL VR O D G PRMMPWRIQ M XI@W R
SDUWLOKD HQYROYHQGR XP SHROGRRDIREIPHDBRHSHORY SDUHYV

3HX QW DERVERS Uy SSDDWLFHBPOMR GIRBERERP pWR G R
XWLOIRDOXGRYUHVWVXOIRFL QLS RD LB D UMDWH YV S RN\DW BIRDXV U H
SERDRLWIRV SRDARRSG H U RG RVIRV S RY MWIRBEDW L Y APHRWS FPDREX
PHQRW UUMV S RWSWINX HY@DDM. D@®HHWD O LPDXABARY L WFIRFIRO HJD O
GXDV UHVSRVWDV 3:DMXGHIHEBYSWOLgWHL EHFDV XURD/ SRIV\E R

(VVDD UL D &BHEH Y L GRU FFIR PRD O X Q RV O MHSMD § SQILYRS 19
SDUWLFDSD AWK RQ VLG MWHDDIHRK FORY D O L\DXUEDRU W L FLRSMR m R
PRGHUDGRMRXWTURM LY HUAIPD U W L FRLISIDVQMWRFQRWDX L WIDODH/
DXWRDY BRPAH IRDXEHLWID[G\WHT K BP DS H T X 8 R D FOHYMEYLXFDX
SDUW L FIRSPER) KIIRXPDHV SRYWRHVIRURRDHV S RAQMED UWLFLSHL®
XPDHVSRWMWHWWRDY DU V8 RW R AR V L GWXSDG&RY L FPLSIDM R R
SHTXWQBPBQLIMIRD HQKFRBRXEDU W L FUEBRQ hE RARMIRU W D | H V
1 RH Q W DHQ/NBRDV FOCP R VIKWMDD X W R D @ B O D R/X. YCOYFDHRIRRAL W LYRD P H Q W I
PpPWRGR

3HUFHEHDYXM RD Y G RYD®X BIFR/H V IRMWRH VIR HFHVVEEPD H
SDUW L FRLISIDRBhRHT X HVWRP S UH HTXEGHDRY RMHEHVHQY R @MDLPHQ W |
PHWR G R/GRAEDWRLFLHBDRMH WREBPHFLPISQWRM/BDUWLFLSDomE
PDLRU

3R \H DWP DU TXH DV SUWADY SHDJYJIDY FRP 0 HRGRBILDY $\WDV R
FRQUEX\YDY SDUDR HMMGR HEBUHIE] DIHP W TXHRVDOXQRYSDAMP GHSDALYRVGRY
FRAH\RY GV @YHYIDV | WDV D DR GRY FRKHALP HORY SURG{ LGRV GHMGR | V
FOLLAMIMIFDY LQMQHDY GHAH P pRER GH HQICR 2 HAMGDQM\H G-SOD AR XP
FRHAP HQR WWW&WWWHWLWWD
SDMYIGD/WP | WEDVSURSRUBY 6,/ 9$ HATO

GROLFLYBRRGEHNXQWPORWOXQRVOLDNNWRGRAR&IODH
HPFRPSDUNMDLXx®&DYD G L BPRDUFHOQLILFRWLANDSR QG 6 RGRV

AA



©)

UNIVATES

UNIVERSIDADE DO VALE DO TAQUARI - UNIVATES
PROGRAMA DE POS-GRADUACAO EM ENSINO DE CIENCIAS EXATAS — MESTRADO

DILURKBEDXGUD @PERWRGRAREAAMMRPHOKRKEBWXOMDYDGLFLRQDL)
JDQKBPVWWDRHEBFRPHUWYVSRFDWIPDD\VFDUDFWHGLYMWULHAQWH
SPXLWRJDBOD XD Q KRIXQROWDEMHBRY RWARMR.QWHUHVVDQWH’
SSDUWLFLSBYWVIYPD *PXLBWMRD " *DSUHQ®HPRWRU’DSUHQGHPRYV
PDUMSLGRHWFRWRW D® XDRD O LOPHMFR G B R L MDOL YIDPHHEPAVH
DOXQR DILUPRX SUHIHULU DV DXODV WUDGLFLRQDLYV

$ 0 J XIAX Q RARV VIDIF R V W XORADDGPROV) HARIIQ W H BIG B M R&/RP L G H ]
FRADTXDOFARR O D E B WXPWY D G L FLRHIBIYMHEDPT X HLTXHFPROBBRYV
DW L Y LIGDGLHA IEGRHDILW D/GWWRHV U D EG BRDRID G L Y IY ® OBRRPR
W U D B-DPE K R LRSHH V SDHRS WAR L BHRP S D WhiRH L [ DEG3ERIVG RV U D BV S R O
Y DO pPHK P D X GBF R Q W HS-’SIBVG p3RW H PIMWH UB AV H Q Y RREDGIR V
GLVFLEQWXDDGBWLARR U MLVP EHWPWHRW B D E D Q RIGRW D omR
HQWUH RV DOXQRYV

ORUIQ HQIDWL]D D UHODiPRDGR HRW RIWD HHPRRFLRQDO

$V HARDV \H SURPXSIP SUGASDP HQM AR R ARIKHALP HOR LQIMBRXDOH KRV
FROMBMP RV TXH WR P SRMIQM FRPR DV IGHDV pR HIXGEUR HP RARID R

GHHYROLP HQR GH DIVYGH/ SRMYDY GDQM GHVLP HP RHGRVRXWMRY R CBUHIGLD
FROERIU DYLYHUHP \RAHEIGH HP JUSR DIRMUGHVLHGRVGP IV S

3RUW P S WHRFANREWDXHHVF BG F X Q RQ mMARD BPHD LDVS H @D V
|RUP Db@\R H OHPFHF DG RBDW X GBIWWXR U P DpW RAD. G DXGPD
| R U P DKXRD Q LHIOXGHD Q L] B B BVNDRP H W R G RIDVR LFFOWW XRPEDRIR Q V
UH V X OMD/BIRY W X GHRWRRIHR O REDR V LG HKR P D QRMBEHWQ VIHQ W H V
DIHWLYRV FDSD]HV GH FRQVWRBXWHWXHUPRBRW LFDU D UHDOLG
1D~OWSRBEQWDOHVWLRERRDOXQRVYQWRLRRRIRWLYLGDGH
$ PDLRDU RHIDMR VIN UD MR H Q WEIBRR' D O X QFFRRVS HV WD D RBp P
SD WRD G M HWH.O R 'H DD X QRIW IDRS\W H & I DFOWVRHP k Q $VR W RVRLUYIRP
DWULEYWE&ERRSULYLOHMDPEDUHERKXPRUDQLPDGRDOPR
~WLO7UrD O XQRM P DWW HQWQRRPDHU F HEH VEBIGIN H WXLEY R V
DWLY GGHNG HERWRDIQ W L BHIDW R&RIZO X @ RAU L B X VHNGH P ID@RR W R
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GISRGHU®WHG BRGHDWPXFALG H DY@ MDHY S 3O BV VD G B
D X G\DU D | H Q 8 RHQK\H.® H S\RRU WHSHRQIPD O X0 RU MR H Q W DGR
FRPRXVWLIHVB/MOYRUFRWN HQR EX XS B RVIVRHIY WS S ®RID O D
2 TXB8RYHBPBR Q V LTXHS D bl FULHVRHOPVHIAR G RGIRUEFXHVBRHQH I L F L H
D WRGRV H TXH Gr HVSDoR GH IDOD D WRGRYV

6HIXQGR ORUIQ S

$ CBHE] DHP p POV JQILFDAYD TXOER P RAYCP RV RV DRV LQIP P HOM
TXOQER HBV OFKEP \HIR DV DAVLADGH TXH SURSRP RV TXOQER FRQUKAIP RV \KDY
P RIYD} HY SUR XQEY TXOQRHHIDEP HP SIRVIR/HP TXHWE HP FRQNIEXLS) B/
TXOQRK Qi ®IRREWHD/DANGGH/HDIRP DAHUWDT i @V

'"HVMB U PR QK IDNHHUFHV VG BBGX&RYVH O DY XBSUHQGp]DJHP
HVVHQRUPWORSRDR PH WR G RBOIRM ISQR BW R ¢ RWLRRQWHPISODGR YV
VNLQWOQPO Xt BRNBETHIPHVSS®RVIR GRVAPP SRUNBD I LF X YED G H
KDELOLWRGRBWYHPHDFROKIDGRPWHVPRHPIRXDOLWD ®DDPHQWH
GLIHUHQ VS B B KM/ BIU D GFR® MRS R GMU LWPORGE L | H U FS@WW V
HV WH B D X D@ & IROHEMMRH Q F D L B G PrD W mVRS R G\HJ W HW G ) W H
PRGIH[FORVY QG LY SSRURGV | L F X oG GFHMRIFUD MW H WV YW, W DIV
E X V AFDQMWXPR/ U D W IVPXHAYERFO XARLGY FGW. HHXIPI X L WHRY R GXRMO W L P R V
Y L QDAQHRQH WWHHQ WPLDAZR. QHE\DW DCPRRQBIKB L |AXML Y HRAIRXYP Y RFLHGD G H
MXVWD TXH WHPRV HVFRODV DGHTXDGDV SDUD WRGRYV

$VPHWR G RDW I ¥ RBMmRX L WSIR\G IQRIM X G B W/HIV DS RRIH L R
GHOIB\R VVEHYR R KIBIG L U G BRI DO B X YBIXKURWDJRALVPR
DSUHQGIRPGREDRHW R G RDR I BN R O WHF WIHD @§PBWR OHVIRHQWH V
WDPEpP DRV DGXOWRYV TXH BSRWRUQIHBRQVWWXRWD RVF R/GIKKH
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