. ®opMHUpOBaHME €CTECTBEHHO-HAYYHOIM
(PYHKIIMOHAJIBbHON 'PAMOTHOCTH HA YPOKAX
Ouos1orun

CoctraBurteanr: Hamxoena T.B.



«DYHKIMOHAJIBHO TPAMOTHBIH
YEJOBEK — OTO YEJIOBEK, KOTOPLIH
CITOCOBEH MCTIONE3IOBATE BCE
[MOCTOSAHHO INMPUHOBPETAEMBIE B
TEYUEHME ¥HW3HH 3HAHHUA, VMEHHSA H
HABBIKH LTS PEINNEHHM S MAKCUMAITBHO
ITHPOKOTO JIMATIAZOHA KHM3HEHHLIX
3AJIAY B PAJIMYHBIX CHEPAX
YEJOBEYECKOH NEATEJIRHOCTH,
OBUIEHWA U COLIMAJIBHBIX
OTHOILIEHHH»

AOKTOP NCUXONOMYECKX K
DANONONMYECKWMX HAYEK, AA. NNEOHTLEB



- EcTtecTBeHHO-Hay4YHaa rpaMmoTHoCcTb u ®rocC

dopmMmmpoBaHme KOMMeTEHLUNUN eCTECTBEHHO-HAY4YHOU rPaMOTHOCTU 3aN0XKEHO
B NpeaMeTHbIE pe3ynbTaTbl 00y4YEHUSA U3YyHEHUSA XUMUKU, DMonornm, duUsnkn,
OKpY>KaloLlero mmpa cornacHo obHoBrneHHoMy doegepanbHOMY
rocyoapcTtBeHHOMY obpasoBaTenbHOMY CTaHOapTy.

B ocHoBe dhopmMunpoBaHmnst eCTECTBEHHO-HaYy4HOM rpamoTHocTn no drocC
NexunT MeTanpegMeTHoe B3anmMmoaencTaene, obpatleHme K yHebHoOMY
Matepuany pasHbix obpasoBaTeribHbIX NPEAMETOB.




- EcTecTBeHHO-HayYyHas rpaMoOTHOCTb

OT0 cnocobHOCTL YenoBeka 3aHMMaTb akTUBHYHO FPaXkaaHCKY NMO3ULIMIO NO
00OLLLEECTBEHHO 3Ha4YMMbIM BOMPOCaM, KOTOPble CBA3aHHbl C eCTECTBEHHbIMU
HayKaMu, 1 ero roToBHOCTb MHTEPECOBATbCS €CTECTBEHHO-HAY4YHbIMU NOEAMMU.

EcTecTBEHHOHAY4YHO rPaMOTHbLIN YENOBEK CTPEMUTCS y4aCTBOBaThL B

apryMmeHTMpoBaHHOM ODCYyXaeHMN NpobnemM, OTHOCALLUMXCS K €CTECTBEHHbIM

HayKaM 1 TEXHOSMOMMAM, YTO TPeOyeT OT Hero creayrLmx KOMNETEHTHOCTEWN:

* Hay4HOe OObLSICHEHME SABIIEHUU

* MNOHMMaHMEe 0CODEHHOCTEN eCTECTBEHHO-HAY4YHOro nccrenoBaHus

* WHTEepnpeTauus gaHHbIX U UCMNOoSb30BaHME Hay4HbIX AOKa3aTeNbCTB Ans
NonyyYeHnsa BbIBOOOB




- KomnereHuma HayuyHoOro o6 nsacHeHusn
fIBJIEHUW

B aTy kOMNEeTeHUUIO BXOAAT CreayoLlmne YMeHUs:

NMPUMEHSNATb MONyY€eHHble B Xo4e 00y4YeHUst eCTECTBEHHO-HAy4YHble 3HaHUS
ans 0ObACHEHUSA ABINEHUN;
e Cco34aBaTb M NPUMEHATb OO bACHUTENbHbIE MOOENM;

* MPOrHO3MpPOBaTb Pa3BUTME SABNEHM N NPOLIECCOB;

¢ OOBACHATb NPUHLIMN OENCTBUS TEXHOMOTUIA N NPpUOOPOB.



- KomnerteHuMAa Hay4YyHOro o6 bacHeHUA ABNEeHUN

[1na dpopmmpoBaHns U AnarHOCTUKM gaHHOU KOMMNETEHU MM HAOo npeanaraTtb
noaxogswime no cMmbicny y4yebHble 3agaHuns:

NPUMEHATb NONYYEHHblIE B Xo4e 0by4yeHuns
eCTeCcTBEHHO-Hay4YHble 3HaHUA ANA 06 bACHEHUA
ABNIEHUWN;

CO034aBaTb U MPUMEHATDb 0b6bsACHUTENIbHbIE moaenun

NMPOrHO3npoBaTb Pa3BUTHUE ABNEHUN U npoueccos

06BbACHATL NPUHUMN AENCTBUA TEXHONOTUN U
npnbopos

MpeanoKnTb CTaHAAPTHYIO CUTYaUUIO, ANA
06BACHEHUA KOTOPOM MOMKHO HanpAMYHo
MCNO/1Ib30BaTb MaTepuan, NPONAEHHbIN HA YPOKe

MpeanoXnTb HeCTaHAAPTHYO CUTYaLUIO, KOTopble
HeNb3A 06BACHUTbL, NPOCTO BOCMO/1b30BABLUNCH
yuyebHMKoM. [Ina 06 bACHEHUA CUTYaLMA OOKHA
NpPeBpPaTUTbLCA B MOAENb

MoaobpaTb onucaHme Kakoro-nmbo npouecca nam
AB/IEHUA, YYEHUK A0MKEH 0OBbACHUTL AasibHeNWwee
pa3BUTME CODbITUI

Mopobpatb TEKCT C ONUCAHUEM YCTPOMCTB U
TEXHONOMNI, yYalminca onpeaensaeT HayyHble
MPUHLMMbI, KOTOPbIE NIeXKaT B OCHOBE UX paboTbl



LincbpoBoe sapaHme Ha chopmMmupoBaHue
KOMNeTeHUMMN HAYYHOro o6 acCHeHnAa ABNeHUN

B 3agaHun gaHa oveHb npocTtasd
CUTyauus: B YEM OMaCHOCTb YXBa4KM.
KOHTEKCT B3AT U3 peanbHOW XXN3HW.
PykoBOACTBYSACb 3HAHUSAMU N3 Kypca
buonormmn 8 Knacca o CTPOEHUN U
doYHKLUMOHUPOBaAHUN
NULLEBAPUTESNTIBHOW CUCTEMBI, YYEHUKY
Hago BblOpaTb OAMH BapuaHT OTBETA.
B xoge BbINONMHEHUSA 3adaHUS
Pa3BMBAETCA YMEHUE NPUMEHSTb
akagemumyeckme 3HaHud. 3Had
OCODEHHOCTU NULLEBAPUTENBHON
CUCTEMbI, Yy4aLlMNCA MOXET caenaTtb
BEpPHbIM Hay4HbIV BbIBOA.

MpeameTsl Buvionorua 8 knacc MuuweBapuTennHas cucTema MpuynHbl Y

npeaynpexaeHune HapyLeHWid CucTeMbl NULLEBapeHIs

3. OnacHa nu XBauyka?

YcnoBue 3ajaHus:

©000

Cnegymoulee 3agaHne




- OueHMBaTbh U NMaHUPOBaTb €CTECTBEHHO-Hay4YHoe
MccrnegosaHue

3Ta KoMneTeHUMs BKNoYaeT creayoLlmne YyMeHus:
* pacno3HaBaHue 1 PopMyrnmnMpoBaHue Lienn nccrenqoBaHus;

* onpeaerieHne onTnMalsibHoro cnocoba Hay4YHOIo nccrieaoBaHuA
N ero oueHkKa,
* BblABMXEHNE N 060CHOBaAHME HaYy4YHbIX TMMNOTES,

* MOUCK U OUEeHKa cnocoboB obecnevyeHnsa HaaexxXHOCTU U

[OCTOBEPHOCTM HAaY4YHbIX AAHHbIX 1 OOBACHEHU.



- OueHmBaTbL U NNaAaHNPOBATb €CTECTBEHHO-
Hay4yHoOe uccnepoBaHme

[1na goopMmnupoBaHNA YMEHUN KOMMNETEHUMN «OLEeHMUBATb U NNAaHMPOBaTh
€eCTECTBEHHO-HAy4YHOE UccnegoBaHne» Hy>XHO nogobpaTb cneayrouwme 3agaHus:

YmeHue 3apgaHue Ha popmupoBaHUe yMmeHUsA

pacno3HaBaHMe U GopmMyInpoBaHMe Lenm nccnegoBaHua MpeanoXnTb onnucaHme xoaa UccneaoBaHUA, NPoYMTaB
KOTOPOE, YY4EHUK AO/IKEH ONPeAenuTb Lenb AN 3a4a4u
nccnegoBaHuUsA

onpeaeneHne onTMMasabHoOro cnocoba Hay4Horo MpeanoXnTb onMcaHue Hay4yHol Npobaemsl, yyaliemycs

nccnefoBaHUA U ero OLUeHKa HaA0 onpeaennTb ONTUMaJbHbIN CNocob eé peweHns n

MNO3TAaMNHO ONMUMUCAaTb NJ1IaH AaHHOIO UCcneaoBaHUNA

BblABUXEHNE U 06OCHOBAHME HAayYHbIX TMNOTE3 MNoaob6paTb rOTOBYIO Hay4YHYIO TMNOTE3Y, KOTOPYHO Had0
obocHoBaTb. [peaocTaBUTb TO/ILKO ONMUCaHUE ABMEHUS, K
KOTOPOMY HaZo0 cpOpMyAMpPOBaTb rmnoTesy n cnocobbl eé

NPOBEPKMU
MOWUCK M OLEHKa cnocoboB obecneyeHns HaAeKHOCTU U MoaobpaTb TEKCT C ONUCAHUEM UCCNeA0BaHUSA, YYEHUKY Had0
NOCTOBEPHOCTU HAaYYHbIX A@aHHbIX N 06 BACHEHU npoaymaTb 6osiee HaZeXHYHo CTPaTer1io UccnesoBaHuUsa Uan

OXapaKTepm3oBaTb C TOYKN 3PpeEHUA HAJEKHOCTU OTAE/IbHbIE
3Tanbl nccnenoBaHmA



LinchbpoBoe s3apaHue Ha cbopMmupoBaHue
KOMMNEeTeHUMM OLuEeHMBAaTh M NNaHUpoBaTh
ecTeCTBeHHO-HayYyHoe uccnegosaHue

OTa KoMMeTeHUNss MOXeT dopMUpoBaTbCa cpeacTBamMn LU PoBbIX
obpasoBaTenbHbIX PECYPCOB, HANPUMEP, C MOMOLLbIO 3NEKTPOHHbIX
y4ebHnkoB. OCODEHHOCTM ANEKTPOHHOro popmarta y4ebHuKa:

« ynobHasi HaBuUrauus, fIerko NepexoanTb OT pasdena K pasaeny;

* BO3MOXHOCTb MOUcKa o crosam, 4YTo AOMNONHUTENBHO obreryaet
paboTy ¢ marepuanom;

* KHOINKN CO CCbllikaMu Ha OONOJTIHNTESNbHbIE MaTepPUaribl.



- MHTepnpetTauma AgaHHbIX U AoKa3aTenbCTB

TpeTbFI KOMNeTeHuunsd eCTeCTBeHHO-HayLJHOVI rPamMoOTHOCTHU BKJITHOHaAET YMEHUA.

aHanusnpoBaTb U MHTEpPNPEeTUpoBaTh AaHHble, AenaTb U3 3aToN MHdopMaLUnmn
0DOOCHOBaHHbIE BbIBOAbI;

TpaHcdopmMmupoBaTb OPMbI NpeacTaBneHns AaHHbIX;

onpenenaTb B HAay4YHbIX TEKCTaxX rMnoTesy, AoKa3aTenbCTBa U paccyXaeHus,

NnpoBOAUTb OUEHKY apryMmeHToB U OOKa3aTellbCTB C HayHHOVI TOYKUN 3PEHUA.



- UHTepnpeTaumsa AaHHbIX M AoKa3aTernbCTB

YMeHns1 ;aHHOM KOMMNETEHLUMN pa3BUBAIOT crieayowme y4ebHble 3a0aHns:

3agaHue Ha popmupoBaHME YyMeEHUSA

pacnosHaBaHue n GopmynnMpoBaHue Lenn uccnegosaHua NpeanoXntb onnucaHue xoaa uccaenoBaHusa, NPoOYnTaB
KOTOpOe, YYEHUK A0MKEH OnNpeaennTb Lesb UAK 3a4a4m

nccnenoBaHuA
onpeaeneHne onTMManbHOro cnocoba Hay4yHoro MpeanoXuTb onMcaHue Hay4yHol npobaemsl, yyaliemycsa
nccnefoBaHUA U ero oLEeHKa HaA0 onpeaennTb ONTUMabHbIN CNocob eé peweHnsa u

NO3TAanNHO ONMCaTb NJiaH A4aHHOIo UccienoBsaHuUA

BblABUKeHNEe U 06OCHOBaHWE Hay4YHbIX FTMNoTe3 MogobpaTb rOTOBYHO HAYYHYIO TMNOTE3Y, KOTOPYHO Hag0
060cHOBaTb. [1peaoCcTaBUTb TOILKO ONMUCAHUE ABIEHUA, K
KOTOPOMY HaZ0 chOpMynmMpoBaTb rMNOTE3y N CNOCOobbI
eé NpoBepKMn

MOUCK U OLLEeHKa cnocoboB obecrneyeHns HageKHOCTU U MoaobpaTb TEKCT C ONUCAaHUEM UCCIeA0BaHUA, YYEHUKY

[OCTOBEPHOCTUN HAaYYHbIX AAHHbIX N OBBACHEHUM Hago nNpoAaymaTtb 6onee HaZeXKHYo CTpaTermio
nccnegoBaHUA MU OXapPaKTEPM30BaTb C TOUYKM 3peHUs
HaAeXHOCTU OTAe/IbHble 3TaMnbl UCCAeN0BaHUA



LinchbpoBoe s3apaHue Ha cbopMmupoBaHue
KOMMNeTeHUUM MHTepnpeTauum AaHHbIX U

AOoOKa3aTeJsibCTB

OTO MHTEPAKTMBHOE U3o0bpaxeHune ¢
aHumaumen, npu Haxkatmm Ha KHOMKY
«CMeHnTL noroay», MeHSAETCA nensax u
NOSABNATCA AOMNONMHUTENBHbIE 3NIEMEHTHI,
KOTOpbIe ABNAKOTCS NpuU3HakamMm TOU U MHOWU
noroAaebl.

[na pa3BuTns aHanunsa n nHTepnpeTaunm
NHopMaLUn, YHUTESIO HY>KHO NPOBECTU
npeaBapuTenbHYO paboTy: YeTKO 0603HaYNTL
3agaHune (HanguTte npmu3sHaku, KoTopble
nomMorarT onpeaenuTb noroay).

MpHMeTsl, NOMOraK e onpeaeArTE NOroay

CMEHUTL NOroay




TexHonorum gna hopMmMpoBaHUAa U pa3BUTUA
- EHI' Ha ypokax 6uonorum

CMbICITOBOE YTEHUE;

* TexHornorus npobrieMHoro oby4yeHus;

e TEXHOoNnornsa pasBuUTUSA KPUTUYECKOrO MbILLSIEHUS;
« WKT;

* MPOEKTHO-UCCcreaoBartenibckas OeATeNbHOCTb;

* Keunc-TexHosormmu.




m NMuwaiHukm. O6wan xapakrepmcTmKka U aHavYeHue

* KakoOe CTPOEHME MMEIOT rpPUOHL;

3 W
* YTO npencTaBaneT OGO MUKOPM3A;

- * K KaKHM OPraHM3IMaM 110 Crocoby MUTAHMI OTHOCHT rPUGHL.
MonsaTne o ZL Ly a -

X K ax, B uncae

B.
are. B T
e

BBIX OPT P
B AnTaprTiae. B npupone ux HACHMTBIBAIOT
Jlonroe BpeMs AUMAKHMKS GBI SaraK

[Mpuemsil:
-« CKOHCTpYyMpymn onpeaenexHuey; :
-«Pa3BepHyTbIN OTBETY; IR S
-«BepHble u HeBepHbIe yTBEPXKAEHUSAY; e
-«cknrovyeHne»;

-«3agan Bonpocy.

K HapeTBy pacTeHuii, apyrue
T

[Mpumep 3agaHus «CKnoYeHney:
[atotca crioBa: kambun, gpesBecuHa, NPUIUCTHUK ,cepaueBnHa. Heobxogmmo ykasaTtb JiMLHee CroBo

n obocHoBaTb CBOW BbIGOP.
OtBeT: «[MpUNUCTHUK, T. K. HE ABNSIETCS YacTblo CTEDONAY.

Yvaumnecs noJyvaroT 3agaHue rnpovYnTaTb cbparmeHT TEeKCTa, 3aaTb MO HEMY BOIPOCLI, NMpU4em
orpaHn4ymBaeTCca BpeMa N YMCro BOMPOCOB. |/| TYT XKe rnpegrnaraeTtcda Ha 3T BONnpocCbl OTBETUTb CaMNM

yyaljmMcs.

PGSyHbTaTbIZ o6u_|,a$| opuneHTaunda B TEKCTE, rny60|<oe NOHUMaHWE TEeKCTa, NMNpnMeHeHne I'IOJ'Iy‘-IeHHOI7I
I/IHCbOpMaLI,I/II/I B HpaKTMHeCKOIZ AOeATENIbHOCTH







- 2. TexHoJsiorust mpooJIeMHOT0 00y4YeHU s

npegnonaraeT co3gaHue nNog PykKoBOACTBOM yunUTens NnpobrnemMHbIX
CUTYyaLWU N aKTUBHYO CaAMOCTOATENbHYIO AEATENbHOCTb YYaLlMXCH
MO X pas3peLLEeHunto, B pe3yrnbsraTe Yero u nponcxoamT TBOPYECKOoe
oBnageHue npodeccmoHanbHbIMU 3HAHUAMW, HaBblKaMn, YMEHUAMM
N Pa3BUTUEM MbICITUTENbHbBIX CMTOCOOHOCTEN.

OTanbl NpobnemMHoro odby4yeHuns:
« (Oco3HaHue obuwien NnpobrieMHon cuTyaumnm

* AHanma cutyauum, opmMynmnpoBKa KOHKPETHOM NMpobriembl

* BbigBuxeHune n obocHoBaHMe rMnoTes, nocriegosartenibHasg uUx

npoBepKa (pelueHne npodbnemsol)

» [lpoBepka npaBMNbLHOCTU peLLEeHNS ‘






- 3. TexHousorust pa3BUTUS KpUTHYECKOro MbliLieHus (TPKM)

Kputnyeckoe wmbiwrneHune - oueHoO4YHoe, pedrieKcCuBHoe,
pa3BuBaroLleecs NyTemM HariloxxeHust HoBou nHcpopmaLum Ha
XNU3HEHHbIUN NMNYHbIU ONbIT.

[Tpnembl (MOryT NCNOSb30BaTbLCS HA Pa3nUYHbIX 3Tanax ypoka):
 Knactep

e CWHKBEWH
« Tabnuua «TONCTbIX» N «TOHKUX» BOMNPOCOB
* WHceprt

* PUWHOOYH, nnn Poibnn ckener

* Mosrosou WTYypM™m






- IIpoekTHO-HCCIEeA0OBATEIbCKASA AeATEeIbHOCTh-

3TO CNocob opraHM3auun TBOPYECKOU AEATESNIbHOCTU y4aLlMnXCH
Nno peweHno HOBbIX AN HUX 3apad.

Llenb TeXHONOrMU - CTUMYNMpPoBaTb NHTEPEC yYaLLUXCS K
onpeaeneHHbIM Npobrnemam, npeanosrararowmm BriageHme
onpeneneHHoOU CyMMOU 3HAHNU U Yepel NMPOEKTHYIO AeATENbHOCTb
peLleHne aTnx npobrnem, ymeHne rnpaktui4eckm npUMeEHATb
Nony4vyeHHble 3HaHUS.

DopMBbI OPraHu3aluu padoThI:

» YpOK-HCCIe0BaHNUE;

» Ypok-nmadboparopus;

» YpoK-3aImTa UCCIeI0BATEILCKUX ITPOCKTOB;
» YpOK n300peTaTeabCTBa;

» YPOK OTKPBITBIX MBICIICH U .










- 6. Keiic-rexnosorun

Kelc - onncaHne KOHKPEeTHOW peanbHOU CUTyaLuy,
noAroToBNEHHOM Mo onpeaenéHHomMmy GopmaTty U
npeaHa3HAaYeHHOM Ana 0by4yeHUs yYaLMXCcs aHanmsy
Pa3HbIX BUOOB MHPOPMaLUK, ee 0606LIEHNIO, HAaBbIKamM
dbopmyiMpoBaHMA Npobaembl 1 BbipaboOTKM BO3MOKHbIX
BAapMaAHTOB ee peLleHnsa B COOTBETCTBUM C
YCTAHOB/IEHHbIM KPUTEPUAMM.

Kenc-texHonorma — ato obyyeHne AenCcTBUEM.

Cutyauma: Ha npuem B reHeTUYECKY KOHCYbTalu Mo Q
npuwna monoaas cemenmHas napa. OHM naaHUpPyOT l\b
POXAEHMEe AeTern, HO XOTAT yoeanTbca B TOM, YTO UX ) \\
NeTn He byayT MMeTb HEKOE reHeTn4yeckoe 3aboneBaHunE & T
i Ay

KOTOpOe BCTPeYaeTcsi B CEMbe 0HOr0 UX CYyNnpyros.






2 Pynna

3AKITIOY:

OPTaH(



dopMmupoBaHue ecTtecTBeHHO-Hay4YHOM
rpaMoTHOCTM

B uenom popmmnpoBaHmue ecteCTBEHHO-Hay4YHOU rPaMOTHOCTU NEXNUT Ha TPeX
KMUTax:

CHCTEMATHYCCKAH ]}H'G'UTEI Neaanrord,
HAIMPARICHHAA Ha NMPpEAOCTABRITCHHE
YHALIIHMCH BOSMOAHOCTH INMPHMEHHTE CBOH
JHAHHA HA MPaKTHES

AKTHBH34IIHMA nqueﬁHucTH yHallHXCcs B
MOCTAHOBKE BOMNPOCOB H parjpaﬁm'[{t: MNJIaHOB
HCCIEe1OBAHHA

€CTCCTBCHHO-HAY'YHAaH
I'paMoTHOCTB

coBMecTHaA padora ¢ ydaliuMucs
o ﬂﬁC}FH{.ﬂ,L"HHI{] H PCIIEHHKY BOSHHKAKUIIHX
HAy4YHBIX TTpodIeM



JaknoueHue

«  Kak nokasbIBaeT onbIT Negarorn4yeckon AesaTenbHOCTH, oby4YatoLmecs MOryT 3HaTb CyTb
BOMpPOCa, HO He BCEraa MoryT NoAenuUTbCs CBOMMU 3HAHUSIMU, T. €. UX KOMMYHUKaTUBHas
KOMMNETEHTHOCTb He cdhopMMpOBaHa NOSTHOCTLIO.

«  C ogHOWM CTOPOHBI, XOPOLLO U3BECTHO, YTO rMybokoe, OCHoBaTeNnbHOEe NOHUMaHNe
npeameTta doopMUpyeTcs Toraa, Koraa Thl MOXKELLb JOHECTU O4EHb CMOXHYH MHAOPMaLUIO
AOCTYMHbIM COOECEAHUNKY A3bIKOM.

«  C Opyrov CTOPOHBI, MpY PeLLIEHM 3a4aHnin 0by4YatoLLEMYCS NPUXOOUTCS BCe Yalle
OnMpaTbCH Ha CBOW KWU3HEHHbIN ONbIT, MPUBIEKaTb 3HAHWSA, NONYy4YeHHbIe Ha APYrnx
npeaMeTax ecTeCTBEHHO-Hay4YHOro LUKa, YMEeTb BbICKa3blBaTb NPEANONoXKeHus,

= l'i"F'

NMPMHNMATb peleHna Uin oTrBepraTtb nX. |
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Cnacmbo 3a
BHMMaHue !




