Dopmuposarue
ynKuuoHanvHoU 2pamomuocmu
HA YPOKAX eCmecmeeHHO-
HAYUHO020 UK.

IloaroroBunJia

IHaBimxoBa 10.B.



HemxocTaroyHo BJIageTh NPEeMYIPOCThIO,
HY’KHO TaKKe YMETh IM0JIb30BaThCA €I0.

Iunepon.



<R SAAINCE T e TR AN e
Pa3BuTHEC Y IIKOJHLHUKOB YMCHU A
HCII0JIB30BAaTh CBOU 3HAHUS B CBOEH
IMOBCEIHEBHOM KU3HU IO3BOJIUT
BBINYCKHUKAM AKTHBHEE U YCIEIIHee
BKJIIOUUTHCHA BO B3POCJYIO KU3Hb, 3AHATH

YCTOMYMBYIO ;KM3HEHHYIO IIO3UIUI0, BJIMATH
HA NPOLECChI, IPOUCXOAsIIIUE B 00IIECTBE.




Ecmecmeenno-nayunasn pynkuyuonaivnan
CPAMOMHOCHLb

«... ITO CIMOCOOHOCTH YUALIMXCH UCIO0JIH30BATH
€CTEeCTBEHHOHAYYHbIE 3HAHMSA JIS 0TOOpPa B peajibHbIX
"KU3ZHEHHbIX CUTYallUAX TeX MPodJjeM, KOTOpbie MOT'YT ObITh
HUCCJICIOBAHBI U PEIIECHbI ¢ MOMOIIbI0 HAYYHBIX METOIA0B, 1JIsl
MOJIyYeHH sl BLIBOJA0OB, OCHOBAHHBIX HA HAOJIIOMCHUAX U
IKCIEPUMEHTAaX, HeOOXOAUMBIX JJIs1 IOHMMAHUS OKPY/KAKOIIEro
MHPA M TeX U3MEHCHUH, KOTOPbIEe BHOCUT B HEr'o JAesATeJIbHOCTh
YeJIOBEKA, a TAKKe JJI IPUHATHA COOTBETCTBYIOIIUX
peleHuin)




IIpuMepHBINA NepeYeHb YMEHUN U HABBIKOB IIKOJIbHUKOB
B Pa3BUTHU €CTECTBCHHOHAYYHOU PYHKIIUOHAJIBHOW I'PAMOTHOCTH

1. Wcnonb30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B )KU3HEHHBIX CUTYaIIHSIX.
2. BBIABISATH 0COOCHHOCTH €CTECTBEHHOHAYYHOTO HMCCIIEAOBaHUS.

3. Jlenatb BHIBOBI, OPMYIUPOBATH OTBET B MIOHATHOM (popme.
4

. YMETb OIIMCBIBATD, OOBACHATH U IMPOIrHO3HUPOBATb CCTCCTBCHHOHAYYHBIC SABJICHUA.

5. YMeTh MHTEPIPETUPOBATh HAYUYHYIO apTyMEHTAIIUIO U BHIBOJIBI.
6. I[loHmMaTh METOIBI HAYYHBIX HMCCICIOBAHUM.

/. BBISIBIISITH BOIIPOCHI U MMPOOJIEMBI, KOTOPBIE MOTYT OBITh PEIICHBI C TOMOIIIBIO
HAy4HBIX METOJOB.

8. Ilepeuncnars sBiIeHUS, PaKTHI, COOBITHS.

9. CpaBHHBaTh OOBEKTHI, COOBITHS, (DAKTHI.

10. OOBACHATH SABICHUS, COOBITHUS, (PAKTHI.

11. Xapakrepru3oBaTb 0OBEKTHI, COOBITHS, (DAKTHI.
12. Aranu3upoBaTh COOBITHSI, SIBJICHUS U T.II.

13. Bunets cyTh mpoOieMBbl.

14. CocTaBisaTh KOHCIIEKT, IUIAH U T.].



Ypoenu

ecmecmeeuuouaylmoii cpamomHocmu

OObsiCHEHHE SIBJICHUI HA OCHOBE UX MOJIEJICH, aHaIU3 Pe3yJIbTaToB
MTPOBEJCHHBIX UCCIICAOBAHNM, CPABHEHHUE JTAHHBIX, HAYYHAS
apryMEHTalMs CBOEH MO3UIMH, OLIEHKA PA3JIMYHBIX TOYEK 3PEHUS.

Hcnione3oBanue CCTCCTBCHHOHAYYHbIX 3HAaHUU JJIS
OOBSICHEHHUS OTACIBbHBIX HBHGHHﬁ; BbISIBJICHHUEC BOIIPOCOB, HA
KOTOPBIC MOIJIa OBl OTBETHUTH HadyKa, OIIpEACIICHUC 3JICMCHTOB
HAY9HOI'O UCCJIICTOBAHUA.

Bocrnipounssenenue npocTbiX 3HaHUH (TEPMHUHOB,
(akToB, IPaBuU), YMEHUE IPUBOAUTH IPUMEPHI
ABJICHUU U (OPMYJIUPOBATH BHIBOJIBI ITPU MOMOIIU
OCHOBHBIX €CT€CTBEHHOHAYYHBIX MOHSTHM.




JlJisi pa3BUTHUS €CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH IIKOJbHHKOB
He00X0AMMO BKJIIOUATH B COAep:KaHMe JII000ii TeMbl IKOJbHOI0 Kypca
€CTeCTBEHHO-HAYYHbIX JUCHUILINH 3aJaHUS] HA Pa3BUTHE 001Iey4eOHbIX

YMEHHMH ¥ HABBIKOB

Moaenu

Ha dbopmupoBanmne
3HAHUI V4E€OHOTO

mMarcpuajia

Ha dopmupoBanue
VMEHHI U HABBIKOB

Ha dbopmupoBanune
MOHUMAHUS

HN3y49acMoOro Mmarcpuajia

Ha passutne
BHUMAHHUSI

Ha passurtue

MHUPOBO33PCHUA




Ha ¢popmuposanue 3nanusn

yueﬁnozo mamepuaiia
-~ 2 )
1 Onpenenure, HCTHHHO WJIH JIOJKHO JaHHOE yTBep:KAeHne (cxeMa M T.1.)
2 Haiinnte B TekcTe KI0O4YeBbIe CJ10Ba (CJI0BAa — OPHEHTHPHI)
3 Pa30eiiTe TEKCT HA CMBICJIOBBIE YACTH M JalTe 3aroJIOBOK KaKI0H U3 HUX
4 HaiiguTte B TeKkcTe BO3MOKHBIE OIINOKH
5 Haiiiure 10N0JHUTENBHBIA MAaTEPHAJI K JAHHOMY TEKCTY 110 TeMe B

NOMYJIAPHOI JIMTepaType, FHIUKJIONEINH U T. 1.

: Onpene.mne, HCTHHHO NJIH JIOZKHO JAaHHOE COOTBECTCTBHUE:

Tun nuTaHus — POTOCUHTE3; OPraH —JIMCT; TKAHb — KOPEeHb; KJIETKHM — CT0JI0YATHIE;
CTPYKTYPbI — XJIOPOILIACTbI; BellleCTBA — MUHEPAJIbHbIE.

e HajliiuTte B TeKCcTEe KJIIOYEBbLIE CJI0BA:

IIpu pazaoxenun 250r okcuaa pryru (1) Bpiaeanaach yncrast pryTb 1 KHCJI0POA. BoruncianTb
Maccy o0pa3oBaBIIEHCs PTYTH.

<



Ha ¢popmuposarnue nonumanus
uzyuaemoz20 mamepuaia

il IIpuBennTe NpuMepbl 1 KOHTPIPUMEPBI K OHATHIO, IBJIEHUIO, PABIILY

2 IIpoxoMMeHTHPYITE CAMOCTOATEIbHOE MUCbMEHHOE BHINOJHEHHE, KAKOI0 —
JINO00 3aJaHuA

3 IIpouuTaiiTe cJioBaMH JaHHYI0 CHMBOJIHYECKYI0 HHpopManuio (YepTe:k,
cxeMy, Ta0JIMILy, pPUCYHOK)

4 IlepexoaupyiiTe N3BEeCTHYIO CJI0BECHYI0 HH(pOpMALHNIO (ompenesIeHue,
NMOHATHE, MPABUJIO U T.[1.) B BUJIEe CXeMbl, pUCYHKA, TA0JUIIbI U T.J.

CocraBbTe BONPOCHI 110 JTAHHOMY MaTepuaJy, Teme

OTBeTbTE HA BONPOCHI, OTPAKAKOIINE IPUIUHHO — CJIeACTBEHHbIEC CBA3H:
«3auem», «Ilouemy» u T.A.

e [IpounTaiite, cI0OBaMH PACCKKHUTE TaHHYIO CHMBOJIMYECKYIO HH(MDOPMAIIHIO (CXeMy,
TaOJIUIly, PUCYHOK H T.1.):

KUCIIOPOJ
doToCHHTE3 YIJIEKUCIIBIN Ta3 JbIXaHUE

OpPraHn4cCKuUC BCIICCTBA



Ipocrbie Bolpock




Ha ¢popmuposanue ymenuii u
HABBIKOB

1 ITo ycji0BHIO 3a1aHUS1 YCTAHOBUTE, KAKHE 3HAHMSI HE00X0UMO
HCIO0JIH30BATDH J1JISl BHINOJHEHUS JAaHHOI0 32JaHUSA

2 Boigeaure niist ce0sl U3 TEKCTAa MoJie3Hbie HOBbIe 3HAHUS

Hajigure oMKy B TeKCTe, BbISIBUTE €€ CYIIHOCTh

4 OTBeTbTEe HA BONPOCHI, CBA3AHHbIE € AeiiCTBUEM U CIIOCOOOM ero
ocymecrtBiaeHus: «llouemy ...», «Kak ...», «Kakum odOpazom ...».

* Haiigure OHOJIOrHYECKHE OIIMOKH B CJIEAYIOIIMX NPEII0KEHUSIX M BLISIBUTE X
CYIIHOCTh:

IL1oabl kapTogensi — KIIyOHHU, COIEPKAT MHOTO KpaxmaJia.

Ha Bepxyuike KOpHEeBHIIA JAHABINIA JIETKO 00HAPYKUTH KOPHEBO YeXJIMK.

* KakumMu MeToaMu B J1a0OPATOPUU MOKHO MOJYYUTh KUCJIOPOL,
HCIOJIb3YH NePMaHraHaT Kajaus”?




Ha pazeumue enumanus

&"2\\
\\\’\/f
1 3ajaiiTe BONPOCHI K JAHHOMY TEKCTY
2 Haijinure ommOKy B TeKCTe, ONpeaeJeHH, cxemMe, Tadauie
£ /laH nmepeYeHb HEKOTOPHIX 00bEKTOB, MOHATHH U T.J., PACIIOJIO0KUTE UX B
onpeneJieHHOM MOPSIKe

* Pacnoyio)kxure XMuMHUYECKUE 3JIEMEHTHI B ITOPSIJIKE BO3PACTAHUS METAIUIMYECKUX
CBOMCTB:
Rb, Li, K.
Pacnosio’)kute XMuMHUYECKUE 3JIEMEHTHI B TTOPSIJIKE BO3PACTAHNS HEMETAIUIMYECKUX
CBOMCTB:

Si, P, S.

*Hatinqute ommOKy, JOMYIIEHHBIE B CISAYIOMNX Ha3BaHUAX, HAITUIITUTE CTPYKTYPHBIE (hOPMYITbI
BEIIIECTB U MPAaBUIILHO Ha30BUTE X Mo HoMeHKiarype MIOTTAK:

a) 3-meTun0yTaH;

0) 2-3TUINEHTAaH;

B) 3-3TUJIIPOTIAH; <



Ha pazeumue
MUPOBO33PEHUA

s IIpuBeauTe npuMepbl 00HEKTOB, MPOLECCOB PeaibHOMN
AEeMCTBUTEILHOCTH, ONIMCHIBAEMbIX JAHHBIM CBOMCTBOM, SIBJICHUEM
U T.J.

2 CocraBbTe cofepKaTeJbHYI0 NPHUKJIAJIHYIO 32124y HA IPUMEHEHUe
M3Yy4€HHOI0 MaTepuaJa.

* Kak BbI cuuTaere, CynieCTByeT JIM MpodiieMa YTUITU3aluu U3AeIUi 13
Kaydyka?

* [logymaiiTe, KaK 4eJJOBEK MOKET UCI0JIb30BATh B CBOEH
MPAKTHYECKOM 1eATeJIbHOCTH 3HAHUS O BJIMSIHUU CBETA, BOAbI U
TeMIIepaTypbl HA *KUBbIE€ OPraHU3MBbI.



OcHoeHble n00X00bl K KOHCMPYUPOBAHUIO 3A0AHULL 011 OUCHUBAHUS
ecmecmeeHHO-HAYUHOI 2PAMOMHOCMU YYUMbIEAIOM YMEH U, KOMOopble
Heo0X00UuMO nposepumsv, Umo 0AHO 6 3A0AHUU U YO HYHCHO OnpedeIums.

\_

\ 4 JlesmaTh BEIBOJABI (3aKIIIQUCHUE) WIIN )
PacriosHaBath BOIIPOCKL, HJIeH OLICHMBAThH YK€ CJICJIAHHBIA BBIBOJL C
WIN IPOOJIEMBL, KOTOPLIE MOI'YT VICTOM TIDe IOKCHHON CHTYAIIIH
OBITH MCCIIEIOBAHBI HAYYHBIMU
METOIaMU N /
4 / v N

Beiaenste mHpOpMaIIO, HEOOXOAUMYVIO JUIS

HaXOXACHHUA NO0KA3aTCJILCTB MJIN ITOATBCPKACHUA
BBIBOJIOB ITPHU IPOBCACHHWHN HAYYHOI'O
HCCIICAOBAHNA

\_ /

-

\_

' ™

JleMOHCTPUPOBATH 3HAHUE U
HOHHUMAHHUE €CTECTBEHHO-
HAVYHBIX ITOHSITHUU

.D.GMOHCTDI/IDOBB.TI) KOMMVYHUKATHUBHBIC
YMCHUA. apI'YMCHTUPOBAHO, YCTKO U
JSACHO (bODMVJII/IDOBaTB BbIBOJbI,

/ HAO0Ka3aTCJIbCTBA




Pacno3znasamo éonpocwt, uoeu uiu npooiemol,

e Komopbule Mo2ym 0blmb UCC1E008AHbL HAYYHLIMU
i memooamu

YTO JAaHO B 3aIaHUU YTO HYKHO ONPEIEITUTH

Onucanue UCCIeI0BaHUS WIH BriOpatrh (M3 NpeisioKeHHbBIX ) WU
OpouEayPhl COOpa U CPaBHEHUSI c(hopMyIMpOBaTh TMIOTE3Y WU UJICIO,
JTAHHBIX KOTOPYIO MOXKHO TIPOBEPHUTH
OnucaHue cuTyaluu, B KOTOpOu CdopmynupoBars Borpoc (mpodnemy),
MO>XHO TTOJIYYUTh OTBETHI HA Ha KOTOPBIM MOXKHO MOJIYYHUTh OTBET,
MOCTaBJICHHBIC UCIIOJIb3YSl HAYyYHOE MCCIIEI0BAHUE

BOIIPOCKI(TIPOOIEMY ), UCTIOIB3YSI
Hay4YHOE HCCIICIOBAHHE

Heckonbko BOMPOCOB (TUITOTER), BriOparh BONpOC WK BOIIPOCHI, Ha
BBITCKAIOIIMX U3 OCTaBJICHHOM KOTOPBbI€ MOKHO MOJYYUTh OTBET,

CUTYyallM¥ WJIM COOTBETCTBYIOIIUX | UCIOJb3Yysl HAYYHOE UCCIICIOBAHUE
JAHHOW CUTYalluu




g Buvioenamo ungpopmayuro, neooxooumyrio 01
HAX0MCOCHUA 00KA3AMENbCME UIU NOOMBEEPHCOCHUS
" 86160008 NPU NPOBEOCHUU HAYUHO20 UCCTE006AHUA

Yro naHo B 3aaHUU YT0 HYKHO OIPEACIIUTD
JlanHbIe (pe3ynbTaThbl Cnenarb BbIBOJI, COOTBETCTBYIOIIUI
DKCIICpUMEHTA UJIU UMEIOIUMCS JaHHBIM

HaOJII0/ICHUS ), HA OCHOBE
KOTOPBIX MOXKHO
c(opmyIrMpoBaTh BHIBOI




I enampw 6v1600bl (3aK0ueHue) unu OUEeHUBAMD
I yaHce COeNanHbll 8bl800 C YUEMOM NPEOI0OHCEHHOU
cumyauuu

YT10 maHo B 3aaHuU YTO HYKHO OIPEAECIIUTD

JIaHHBIE U BBIBOJIbI, KOTOPHIE Bri0paTh 0H U3 BBIBOJIOB, KOTOPBIN

MOIJIK OBITH CHOPMYITUPOBAHBI COOTBETCTBYET UMEIOLIMMCS JTaHHBIM, U

Ha X OCHOBE 1aTh 00OCHOBAHUE I 00BICHEHUE

JlaHHbIEe (pe3yabTaThI [IpuBecTH NPUYNHY WA TPUYUHBI,

IKCIIEPUMEHTA WJIK HAOIIONCHHUS) | OOBSICHSIONIME, TOYEMY UMEIOITUECS

U BBIBOJI HA UX OCHOBE JIAHHBIE TMOATBEPKIAAOT WU
OIIPOBEPTAIOT BBIBOJL

LA A



Jlemoncmpupoeams KOMMYHUKAMUBHbBIE YMEHUA:

ap2ymeHmupoB8aHo, YemKo u ACHO hopmynuposamsn
I 6b1600bl, 00KA3amMeNbCmea

Yto maHo B 3a1aHUU YT0 HYKHO OINPEAEIUTH

1. Curyanus, B xoropoid MoryT ObiTh | [IpuBeCTH apryMeHTHI, KOTOPBIC
CZEJIaHbl Pa3JIUYHbIE BBIBOJBI, SICHO BBIPAKEHBI U

3aKJIIOYEHUS WJIM KOTOpasi TpedyeT NpeHA3HAYCHbI U1l JAHHOM

HHTCIPUPOBAHHOI'O aHAJIN3a
M PERg P19 3 ayIUTOPHUM, U KOTOPBIE
uH(pOPMAITUH TSI TOATBEPKIACHUS
TIOJITBEPKIAFOTCS
BBIBO/J1Ad UJIN HpCI[JIO)I(eHHBIX

PEKOMEHIALINM;

2. Onucanue rpymnmsl JHOAEH,
KOHKPETHOM ayIUuTOPUH, IJIsI KOTOPOU
MPEIHA3HAYEHBI 3TH BBIBOJIBI WIIH n
PEKOMEH AU




I Zlemoncmpupoeamb 3HAHUEé U nOHUManue
v I eCmeCmeeHHO-HAYYHblX noxuamuu

YT10 gaHoO B 3aJaHUU

YT0 HYXKHO OIPEAECITUTD

Curtyanus, B KOTOpou TpeOyeTcs
IIPOTHO3, 00OBSICHECHUE WIIU
JOTIOJIHUTEIbHAS MHpOpMaIus

JlaTb 0OBbsCHEHUE, MPOTHO3 WIIH
JTOTOTHUTEIBbHY 0 HH(OPMAIINIO,
OCHOBAaHHBIC HA IOHUMAaHUHU
€CTECTBEHHO-HAYYHBIX MOHATHAN WIIN
JTOTNOJTHUTEILHON HH(pOPMAIIUHU, HE
HMEIOLICHCS B 3aJJaHUU




CIIACHHO 34
BHUMAHHE!



