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BBEIEHNMNE

['naBHON 3alauey yueOHO-BOCIUTATENBHON PAaOOTH WKOJE ABJIAETCA
bopMMPOBaHME HAYUHOT'O MVPOBOBZ3PEHMSA, OLHOM M3 BAXHENMIVX CTOPOH KOTOPOI'O
ABJIANTCA NIPELCTaBJIEHNI O NIPUPOLE KAaK O CTPOVIHOM T'apMOHUYECKM
B3aJMOCBA3aHHOM ¥ B3auMOOOYCIIOBJIEHHOM CUCTeMe MUPO3LaHud. llpenornaBaHue
O0WECTBOBENUECKNX Y €CTECTBEHHOHAYYHHX IVCUMIUIMH LOJIXHO BHPAOATHBATL Y
yUallMXCA HAyuyHHE MNPeNCTaBJIeHVA, YMEHVEe NPaBWIbHO OOBACHATL HABJIEHUA
TIPVIPOIEL.

OCHOBOM GOPMMPOBAHVA MUPOBO33PEHMSA YYAUMXCH ABJIAETCA
€CTECTBEHHOHAYYHEM LMKJI WKOJIBHEX [PEIMETOB, MO3BOJIANLMIA OCO3HAThH
COBPEMEHHYI0 HAyUHY KaPTVHY MUPa, KaK CUCTeMy OOLMX NPENCTABJIEHNN O MUDE.
KoTopas, BxnYaeT B Ce0d UCXOLHEE TEOPETUUECKME MOHATVA, NPVHLNIE U
IUIOTE3E Pa3JIMUHEX OTPACIIEN HayKM, XaPaKTEPHEX IJIS ONPENENIEHHOTO 3Tala B
ee pas3BUTHM, [OCTPOEHHYH Ha OCHOBE COOTBETCTBYMUMX GMIOCOOCKUX BHAHUI U
yment [/ 37 /.

AcrnexT ofwell HayuHOV KapTMHEL MUPA, KOTOPHML COOTBETCTBYET
IPELCTABJIEHNAM O CTPYKTYPe ¥ Pas3BUTUM NPUPOIE NPUHATO HA3HBATH
eCTECTBEHHOHAYYHON KAPTUHOM Mypa. CTEepXHEM €CTEeCTBEHHOHAYUHOM KapTMHEH
MVpa SABJIETCH QM3MUECKasd KapTVHA MUPA - HEOOXOIVMEN 3JIEMEHT QOPMYPOBAHUA
Hay4YHOT'O MVPOBO33DPEHMA, COCTABJIANLET0 HAYUHYH OCHOBY MUPOIOHMMAHUA.
Yuauyxcs HeoOXOOMMO 3HAKOMUThH C COBPEMEHHEMY MOHATUAMM U METOLAMM HAyKY,
IaTh VM COBPEMEHHHV yPOBEHb [IOHUMAHUA eIVHCTBA (U3MUECKON KAPTUHEL MVPA.

Peamvzauyg npuHLuIa HAYYHOCTY B 00ydeHuy Qusnke Tpebyer COOTBETCTBUA
CoIepXaHus O0yuyeH)sd COBPEMEHHOMY YPOBHI 3HaHMM, QOpMMPOBAHMA y YYAUMXCA
3HaHMM 00 OCHOBHHX 33KOHOMEPHOCTAX U NYTAX Pa3BUTUA OU3UKM. 3HAHUA
yUallMXCA LOOJIXHEL NIPABUJIBHO OTPaxaTh COLEPXaHME HayKM Qu3yKy, OPOLEeCcC
I03HAHMA M MUPOIOHUMAHME B LEJIOM, [IPY 3TOM INIABHOE BHUMaHME IOJIKHO OHIThb

YIEJIEHO M3YUEHM OCHOBHHX



DaKTOB, IMOHATVI, 3aKOHOB, TEOPWMIA M METOIOB Hayky, OOOOWEHMIO IMPOKOTO KPyTa
OMBUUECKMX ABJIEHMM Ha OCHOBE Teopum. OTCIIOa BEITEKAET MOBHIICHVE TPeOOBAHMM
K YMEHMI YUYalMXCA MPUMEHATH OCHOBHEE VICXOIHEE MOJIOKEHMS HAYKM IJIS
CaMOCTOSTEJILHOT'O OOBACHEHUS (MBMUECKMX SABJIEHVM, PE3YJIbTATOB
SKCIIEPUMEHTa, OENCTBUS NPUOOPOB ¥ YCTAHOBOK.

3.H.MemaHckymM, B.d.Edumenxo, B.I.MBaHOoReM, 3.3.MynTakOBCKMUM
pas3paloTans KOHLENVY GOPMVPOBAHKA HAYUHOT'O MUPOBO33PEHMA B IIPOLECCE
oOyuenys ¢m3vke. OCHOBHBM COIEPXaHMEM IPOLECCA QOPMUPOBAHMA HAYUYHOT'O
M/POBO33PEHNA NpU O0yUYeHyM QU3MKe ABJISETCA QOPMMPOBAHME CUCTEMEL
ODOOIMEHHEIX B3TUIALOB ¥ YOEXIeHM O Npupoe, OOMECTBE, MPOLECCE MO3HAHMA,
CTUJIE MBIUIEHWS .

[I03TanHE XapaKTep 3TOTO MpoLecca O00yCJOBJIEH OOBEKTVBHEMA YCIIOBUAMMA
00yueHys, MOCJIeIOBATEINbHEM, C YUETOM BO3PACTHEX OCOOEHHOCTEN U MOATOTOBKY
YUalMXCAH, U3YUYEHUEM MaTepMalla, BO3PaCTaHMeEM OObeMa CBELNEHM, [TOCTEIEHHBM
PasBUTMEM AOCTPAKTHOTO M OUAJIEKTUMUECKOTO MBIIEHMA YUYalMXCA C YYETOM
TIOHAYUYHBIX, CTUX/UVHEIX MPEACTABJIEHMM BO3HUKAKWIMX MO BIMSHUEM OPYIVX
MCTOUHMKOB /61, ¢.29 /.

B paborax A.M.Byraera, C.Y.I'oHuapenko, B.J.MomaHCKOTO,
B.T'.Pa3yMOBCKOTO MOKA3EBAETCA BO3MOXHOCTL "reHepaymm3auym" yueOHOTO
MaTeprana npu obyueHmn (usuke. "T'eHepamzaumsa" BHABISET OOOOMEHHOCTE
M/POBO33PEHUECKMX 3HAHWM, HAKIMX [OHMMAHME HayUHOM KAPTVHE MVMPA B CUHTES3E
drmocodckoro, M3UUECKOTO U OPYTMX ACMEKTOB.

OnHyM 13 3DOEKTMBHEIX CPEOCTB (QOPMMPOBAHMA HAYUHOT'O MEIIEHVSA
SIBJIAETCS COUeTaHMe OOyUeHMs 3HaHMAM C OOyYeHMeM CIOoCoOaM MOMCKa 3TUX
3HaHMM. CUCTEMATMUECKOE MCCIIENOBaHME MO (QOPMMPOBAHMI 3HAHMM O METOIax
HAYUHOTO MO3HAHMUA NpMBeIeHO B paboTax I'.M.Tommua / 41, 42 /.

OTHesbHEle ACMEKTH MCIOJIb30BAHMA BOMPOCOB BCEOOWEN METOAOJO TUM B

Kypce (U3uKy CpelHey WKOJE OTpaxeHe B paboTax JI.A./BaHOBOW,



0. A. Tloeapckoro, M.JI.JHHvka, B.A.JloOuuaHckoro, A.A.HyxuryHa,
H.II.Cemuixmua, B.J.Cnacckoro u mp. /68, 77, 90, 94, HO, 135, 142 /.
dopMMPOBAHII0 HAYUHEIX [IOHATVI [IOCBSLEHE paboTel A.J.Byraesa,
C.Y.T'onuapeHnko, A.B.CamcoHoBoM, B.[l.XomyTckoro, A.B. Ycoeom u Ip.
/26,27,38,39,40,132,133,152,161/.

lraTeropranbHasa CTPYKTyPa QURVKY BEIDAXAETCH TaK/MY/ METOIOJIOTVUECKYIMA
MOHATVSIMA KaK SBJIEHVE, CYIHOCTb, IPVMMHA, CJIEOCTBME, 3aKOH, MOOEIb,
TVIoTe3a ¥ T.II. ABJFAAChH CTPYKTYPHO-OOPasyIlAMA B Hayke BOOOLE, IIoU
OBJIAIEH/ QVI3VIKOM OHM SBJISIOTCS OCHOBOM B YCTAHOBJIEHVM ITOUUMHEL CBA3EN
MEXITY SMIVOVUECKVM/ Y TEOPETUUECKVMA TIOJIOKEHVSMY, TVIIOTE3aMA U
CJIENCTBVAMY, B OOECIEUeHrM e/HCTBA MX BOCIOVATVA, PasBUTHA QU3MUECKOTO
MelIeHrs B uesiom /90, 94/. OTu NoHATMA ABJIAOTCH O0IpMM, /pasyMeeTcd, CO
CBOVMM AKLIEHTaM// M IS TYMAHUTAPHEX ACIUIH. [I09TOMy OBNIANEH/E MM/ KaK
CPenCTBOM QOPM/IDOBAHVA MBIWIEHVS HECET B cebe OoraThie BOAMOXHOCTY YIUTyOie-
H/S LIEJIOCTHOTO BOCIPOMATVS QV3MUECKOM KapTVHEL €IMHCTBA MAPE, IS
BaKPEIIeHd HaYUHOTO M/POBO33perrs /157, ¢.81 /.

OmHOM 13 BEIyUMX TEHIOEHI PasBUTUSA COBPEMEHHOI'O HKOJIBHOT'O KypCa
QUMK ABIISIETCS YCWIEHVE B HEM TEOPETVKO-TIOZHABATEIILHEX U
M/POBO33PEHUYECKMX BOIMPOCOB, YBEJMUEHME MX YIEJLHOTO Beca /24, c¢.30/,
BRIIEJIEH/E O0IE00Pa30BaATENTBHEIX ACTIEKTOB KypCa, OCBEIEHME COLAJIBHOM
3HAWMOCTY IPpeIMeTa, T.e. IyMAHNTapu3alym Kypca Grmayku. Ijid yueGHOTO
MO3HAHVA TPEICTARIIIET MHTEPEC yMEHME YUEHVKA CO3HATEJIBHO OIMACHBATE
SBJIEH/E, TPOHMKATb B CYIHOCTb, BHIIEJIATH CTPYKTYPHBE SJIEMEHTH QM3MUeCKON
TeOpW /aBJIeHNS, OOBLEKTH, IIPOLECCH M XAPaKTEPM3YKIME MX MOHITH
TVINOTE30, MOIEJM, BaKOHBL, CJIEICTRMSL, SKCIEPUMEHTAbHEE MOOTBEDKICHS/,
MOVIMEHATD TOVHLIATEL LVKJIAYHOCTY HayUHOT'O TIO3HAHVA, OCYIWIECTRIIATE O0OOIEHE

Y CYCTEMATV3ALVIO Ha YPOBHE (AKTOB, MOHATVI, BaKOHOB, TEOPVI.
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dyHIaMEHT HAYUYHOT'O MMPOBO33PEHMS HeOOXOmMMO 3akjaleBaTb C Oojee
PaHHET'O BO3pPacTa, UTO U30ABUT CTAPWEKIIACCHMKOB OT MEPErpy3Ku
TEOPETUUECKUMY TIOHATUAMY, MOOTOTOBUT MOUBY I Oojee TUTyOOKOTO yCBOEHMS
GOUBMUECKON KAaPTYHE MYpa U OMiocopmy. XapakTep NponedeBTUYECKON TOATOTORKY
1o Qu3uKe OOJKEH ObTh M3MEHEH B CTOPOHY YCMIIEHMS BHUMAHMA K M3yU4eHMK 00LSX
MOJIOXEHWI HayKM, K 3ajadye QOpMMPOBAHMA HAYUHO-TEOPETMUECKOTO MBIIIEHUS
yuyammxcd /129,¢.1I1/. HauanbHoe mayuenue ousnky TpeGyeT He TOJbKO yYCBOEHMS
ONpPEeNEesIEHHOM CyMMBl 3HaHWM. HacTosdllee 3HaHME (QM3MUKM BO3HMKAET TOJBKO
TOTIa, KOTZAa BO BpeMsa M3yueHus QOopMMpyeTcsa Qu3ndecKoe MbIIIeHUE,
OpPTaHM30BAHHAA ¥ YeTKas CUCTEeMa YMCTBEHHHX IEMCTBUM, - BOCIUTHBAETCSH
HeoBxomMMas IMCUMIIMHA MelwieHus /67, c.9/.

MeTomosOTUUECKe 3HAHUSA MNPEeACTAaBJIANT COOOV 3HaHMA O MNPUHLMIAX
OCTPOeHNs, (QopMax M CrnocoBax HayuHO-TNO3HABATENbHOM medrensHocTy /167,
c.39/.

MeTONOJNIOTMUECKME 3HAHMA BHIIOJHAKNT B COIEPXaHUM OOpa30BaHMA
pasHoOOpa3HEe QYHKUMM: SABJSAKNTCA YCJOBMEM (QDOPMMPOBAHMA HAYUHOTO
MVPOBO33PEHNS ¥ CUCTEMHOT'O YCBOEHMA 3HAHUM, YCJIOBMEM peaM3alyy MPMHLNUIAE
COBHATEJLHOCTM B OOyUYeHMM ¥ MOITOTOBKE K [ajbHelmeMy o6pas3oBanun /66,
c.18/.

ABNAACH HE3AMEHUMBIM CPENCTBOM MOJIHOLEHHOTO YCBOEHUS TEOPETUUECKMX
3HaHMM, METOHOJIOTMUYECKME BHAHUA M YMEHUS UTPalT 3HAUUTENBHYH POJib B
bOPMMPOBAHMY TEOPETUUECKOTO MBIWIEHMS, UTO ABISETCH NPEINOCHIIKON U
HEOBXOmMMBEM YCJIOBMEM IallbHEMmell TBOPUECKON IedTenbHocTy /66,c.20/.

MeTomosiorMyeckye 3HaHMA [OBHIAKNT HAYYHOCTh COLEPXaHMS O0Opasz0BaHMA,
KaXIgeni coofmaeMell B yueOHMKE (akT, Kaxmad coolmaeMas MeICHb OOJIXHE OBIThb
ODOCHOBAHH B Hay4YHOM OTHOWEHWM, OHM IOJDKHE IPEACTaBNATh COOOV LIEHHOCTh 3
Hay4HOV TOukyM 3penus /82, c¢.III/. Tlom HayuHOCTHI COIEpXaHus 0Opazs0BaHMUA
[IOHVMMAETCS €I0 KaueCTBEHHAd XapPaKTEPUCTMKE, YIOBIETBOPAKIAA TPEM

B3aMMOCBA3aHHEM TpG@OBaHMHM: COOTBETCTBME YPOBHIO



:
COBPEMEHHOV Hayky, OOPMMPOBAHME Y WKOJIBHMKOB BEPHEIX NPENCTaBJIEHUN O
YaCTHEIX ¥ OOIMX METOLAX HAy4yHOT'O MO3HAHUA, PACKPHTVE 3aKOHOMEPHOCTEN
npolecca nosxanmga /64, c.56/.

locTpoenre kypca OM3MKKM NEPBOM CTYIEHM [103BOJIAET [IPUBECTU €I'0
COIEpXaHNe B COOTBETCTBME C COBPEMEHHEM) HAYUHEMY BO33PEHMAMY, CO3L3eT
BO3MOXHOCTY QOPMMPOBAHKS Yy YUYallMXCSH Ha STOM CTYyNeHM OOYUEHUS HAYUHOTO
MV/POBO33PEHMA. 3HAHKUSA O CTPOEHMM BEWECTBA M BUIAX MATEPUM MOTYT CIYXUThH
OCHOBOM Il PACCMOTPEHMSA TaKMX KaTETOPUIA U MOHATMY KaK CYIHOCTb U SBJIEHUE,
IPUYMHA U CJIeOCTBME, aOCOJITHAA ¥ OTHOCUTEJIbHAS MCTMHA, [O3HABAEMOCTH U
33KOHOMEPHOCTL SIBJIEHMM IPVPOIE, COOTHOWEHVE TEOpMM U SKCIEPUMEHTa. ITU
3HQHUA CJIyXaT BAXHEM B METOLOJOTMYECKOM OTHOWEHMM NPVMEPOM Pa3BUTUS
tu3uky, OopbOH unel. [pemyioxeHHasd NPOTPaMMOM M y4eOHMKOM CUCTeMa
GOPMMPOBAHMS 3HAHUM O CTPOEHMM BelleCTBA ¥ BUIAX MaTepUy HAIpPAaBJIEHA Ha
Pa3BUTME MBIJIEHUS YUYallMXCH, YMEHUS CAMOCTOATEJbHO OOBACHUTL SBJIEHMSA HA
OCHOBe TeopeTmueckux 3Haumt /130, c.131/.

Ing GopMMpPOBaHMA HayYHOT'O MUPOBO33PEHMS BAXHO HANPaBUTh y4yallMXCH HA
YCBOEHME OCHOBHEHX (QMIOCOOCKMX BONPOCOB CBABAHHEIX C KypCOM (QM3MKm:

MaTEePVAMCTUUECKII TOAXOM : M3MEHEHVE U COXPaHeHMe Kak Bceobmas hopma
ObITMS MaTepyy, OOBEKTMBHEM XapPaKTep Hay4yHOI'O [O3HAHMA, NOHATHE MATEPUM U
CTPYKTYPE MaTepuy;

IMAJIEKTUYECKUY NTOAXO0I: PACKPETUE B3aMMOCBA3U ABJIEHUNA; PaCCMOTPEHME
UX B VBMEHEHMM, PABBUTUM; PACKPHTHUE NPOSBIANIMXCSA B HUX IPOTUBOpEeumit /88,
c.27/;

TeOpUs [IO3HAHMA: [I03HABAEMOCThb MMpa ¥ MyTH K OU3MUECKUM OTKPBEITHAM,
POJIb SKCIEPMMEHTa ¥ MOIeNnell B NPOLECCe I[IO3HaHMA, CBA3b IMUIOTE3a -
3aKOH-Teopus, abCONITHAA M OTHOCUTEJbHAA MCTMHA.

AHaNM3 NPOBENEHHBIX MCCIIENOBAHMM [10Ka3ajl, UTO [IPU BCEW

TMATEIbHOCTU U TIIyOMHE paBPaGOTKVI dBTOPAMM PA3JIMYHEIX ACIIEKTOB



PaCCMaTPMBAEMON MPOOJIEME HEKOTOPEE BOMPOCH HE MONYUMIIM B HMX IOJIXHOTO
OTPaXeHns. B YACTHOCTM, IO HACTOSMETO BPEMEHM HE CYWECTBYET UETKOM
OBMENPUHATON KJIaCCUMKALIMM METOLIOB HayUHOT'O I03HAHNS, CMEIBAITCS MOHATHS
METOIOB, MPUEMOB, JIOTMYECKUX onepauuii. He 0BOCHOBAHO ¥ HE B3aUMOCBA3aHO
IPVIMEHEHNE TEX WM IPYTUKX METONOB B PA3NMUHHX MPeIMeTax WKOJbHOTO KypCa.
HemocTaTOuHO YUMTHBAETCS U Peau3yeTCs B MMEHMUKCS UCCIENOBAHMAXK
eCTEeCTBEHHO CYmMECTBYyOlas B3aMMOCBS3b METOIOB HAYYHOTO [IO3HAHMUS, YTO HE
CIIOCOBCTBYET ¥X TNMPEBPAlIEHVI B IEMCTBEHHOE CPEINCTBO Y4eGHOTO MO3HAHUA U
3aTPynHAET QOPMMPOBAHME IMANEKTUYECKUX MPEACTABICHUN YUAUXCSA O IPOLECCE
MO3HAHMA B LEJIOM. 3TO ¥ OBGYCJIOBMIIO BEHOOP TEMH OUCCEPTALMOHHOTO

uccaenoBanmd : "dopMMpoBaHe NpeACTaBJIeHNM O METONAX HayUHOT'O IO3HAHMA [P

n3yueHm Ousvku B YII-VII kjnaccax".

Taxkum O@paBOM, OeJib MCCJIEONOBAHNMA COCTOUT B TEOPETUUECKOM

OOOCHOBAHMM ¥ 3KCIEPUMEHTAJILHON MPOBEPKE BO3MOXHOCTM IOCTYIIHOTO,
IPEEMCTBEHHOTO QOPMUPOBAHMA MPEICTABJIEHUMA O METOIAX HAYUHOT'O MO3HAHUA Y
MKOJIbHUKOB TIPM M3ydeHm ¢mamky B 7,8 KJIacCax CPemHeM MKOJH.

OOBEKT UCCIEeNOBaHKsA: yUeOHO-BOCIUTATEIBHEM POLECC B LKOJIE IIPU
o0yueHun Qu3nKe.

[lpenveT mccnenoBaHuA:

bopMMPOBaHME MPEACTABJIEHNM O METOIAX HAYUHOTO MO3HAHMA NpyU 0OYUEeHUM

¢m3mke B 7,8 Kiaccax.

OCHOBHBIE BallauM MCCJIENOBAHMA:

1/ Co3maTe MOZenb /3Tamkl, CPencTBa/ OeATeNbHOCTY YUUTeNd M YYalMxCH II0
OCYIECTRIIEHUI TPEEMCTBEHHOTO, OCO3HAHHOTO NOIXO0da K QOPMUPOBAHMI
IPENCTARJIEHNM O METOOAX HAYYHOTO IIO3HAHMA B MPOLECCE U3yueHus QUsUKM;
2/ PaspaboTaTbh METOIMKY M3YUeH)S TeM, HEMNOCPEICTBEHHO CBA3AHHHX C

bOpMMPOBaHMEM MNpeAcTaryeHmz o0 MHII;
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5/ OKCIEPUMEHTANBHO NPOBEPUTHL PE3YILTATUBHOCTE METOIMKI HA OTHENbHEX
BTanax.

B CBA3KM C 3TUM MOIJIEXaT MCCJIEIOBAHUD:

I/ Tpouecc HOPMMPOBAHMUA MPEACTABJICHMM O METOIAX HAYUHOTO MOBHAHUA NpU
U3ydeHun Kypca Ou3mky;
2/ TlpeeMCTBeHHOe, HayuyHO-OOOCHOBAHHOE GOPMUPOBAHME METOIOJOTMUECKYX
ymenuit; 5/ BimMaHME IAHHOTO MPOLecCa Ha (GOPMMPOBAHME OCHOBHBIXK 3HAHWM.
I'mnoresza: OOyueHMe YMEHMIO OCO3HAHHO [PUMEHATH METOHE HAYy4YHOTO
03HaHKA OymeT ChnoCcoOCTBOBATH: CUCTEMATU3aLUMY ¥ I[OBHULEHND YPOBHA
0000WeHNS IpoOPeTaEMBIX 3HaHUN, bopMUPOBAHMD TBOPUYECKOTO
CaMOCTOATEJNIBHOTO MbllIeHusd, OoJsiee IUIyOOKOMY MNPOHMKHOBEHMO B CYLHOCTb
SBJICHUA .

MeTomMKa MCCJNEIOBAHMS: Ha 3Talle BHIENEHUA IIpeIMeTa, pa3paboTku

TUIIOTE3H U OllpeleJIeHMA 3ala4 MCCIeNOBaHMA MCIOJBE30BAJIMCE:

MeTOI ~ TEOPETMUECKOTO  aHAIM3a:  MCTOUHMKOB  /(duUI0COhCKOTO,

ICUXOJOTO-NIENATOTUUECKOTO, IUOAKTUUECKOM, METOIMUECKON, (U3MUECKON
TATEPATYPH/ IJIS BHACHEHUS TEOPeTUYECKOl Oase MCCIemyeMolt MpPOoBIeMH.
MeTon TEOPETMUECKOTO aHaM3a TMO3BOJIMI BHABUTh 00Pa30BATENbHEE U
BOCIMTATEJbHEE GYHKUMY QOPMUPOBAHMSA METONONIOTUYECKUX YMEHUN.

KOHCTaTUPyOIM S5KCIEPUMEHT :

[lo3ponmn  BHIABUTL HENOCTATOUHEM YPOBEHL  (GOPMMPOBAHMA — OOLMX
yueOHO-T103HaBATEJIbHEX ¥ METOLOJIOTMYECKMX YMEHUNM B WKOJIBHOM NPaKTUKE,
Ha sTame cospmaHug MOLENM OESATENIbHOCTYU YUUTeNsS OBJIM MCIIOJIb30BAHE

KOHCTPYUPOBaHME CPEIACTB U MOICJMPOBAHME TUIIOB IEATEJIBHOCTU YUUTEJA II0

OCYIECTBIIEHUO [O3TANHOTO, NPEEeMCTBEHHOTO (QOPMMPOBAHMA MPENCTABJIEHUN O

METOIaX HAaYUHOI'O IIO3HAHUA.

[JOYCKOBH 3KCIEPUMEHT

llo [IPOBEPKE OINTUMMAJIBHOCTM UM HOCTYIHOCTKM CUCTEME CPEACTB U SHAHUM
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HeoOxomMEIX I QopMupoBaHus NpencTasjieHyy o MHII n ofmmx
yueOHO-TI03HABATEJIbHEIX YMEHUM.

HayuHagd HOBM3HA MCCIEOOBAHUL:

a/ BomeneHa CUCTeMa OCHOBHHX BOMPOCOB Kypca tum3wkm 7,8 xyiacca mnjs
bopMMpOBaHMA MPEICTABIEHM O METOOAX HAYYHOTO MO3HAHMSA; O/ BHACHEHO
3HaueHne QOPMMPOBAHUS METOIOJIOTMUECKUX YMeHMM IS QopMMpOBaHMA
M/POBO33PEHUS .

Ha 3ammTy BEHOCUTCH;

- JICXOZHOe MOJIOXeHMe, COTJIACHO KOTOPOMY OOPMMPOBAHME HAYUHOT'O
MVPOBO33PEHMA BO3MOXHO TOJIBKO IIPY MMEKWENCS MEeTOINOJIOTUYECKON OCHOBE
- COOPMMPOBAHHEIX METONOJOTMUECKMX 3BHAHUSAX U YMEHUAX;

- MeTomnueckasd KOHLeNUMA QOPMUPOBAHUS NPEICTABJICHUI O METOHaX
Hay4YHOT'O I[I03HAHUSA;

- PaspaboTaHHasg Ha €e OCHOBE METOAMKa M3YUEHUS OCHOBHHIX
METOIOJIOTUYECKMX TNOHATMM, SOOEXTMBHOCTL KOTOPOY NOATBEPXIEHA
pes3ysbTaTaMy 5KCIEPUMEHTAIbHOTO OOYUeHUS;

HpaKTquCKaH SHaU¥MMOCTb MCCJI€IOBAHIA O6YCJ’[OBJ’[€Ha Clie IymyMm

pesyJbTaTaMu

a/ orpeneJieHbl OCHOBH U BEIACHEH NPUHLUII PACIIPENETIEHUA MaTepnajia CBA3aHHOT'O

C bopMmpoBaHMeM NpencTaByeHu O MHII, OCHOBHBIX METONOJOTUUECKMX MOHATUMN

M OPTaHUUECKU CBABAHHOTO C COIEPXaHMeM Kypca Ou3uKM, YTO MOXHO YUMTHBATD

IPY COCTABJIEHMM TIPOTPAMM;
6/ ompeneseHH TPeBOBaHMS K 3aIaHMAM METOIOJNOTMUECKOTO XapaKTepa IJid

OopraHm3annm CaMOCTOSITEJIbHOM IO3HABATEJBEHON OESTENbHOCTH ydaumxcA,

HAMPABJIEHHON Ha YCBOEHME VMM OCHOBHEIX [OHATUM U YMEHWV, HAWIEH [PVHLINI

COCTAaBJIEHUS B3TUX 3alaHui;
B/ pa3paboTaHb METOIMUYECKME DPEKOMEHOALMY 110 (GOPMUPOBAHMI MHTEI-
JIEKTYAJIbHEIX YMEHUM yUalMXCH.

Pes3ysibTaTH MOT'YT OBITH MCIIOJIb30BAHE: — YUUTEJIEM

[IPU OCYHECTBIIEHUN yueOHOT'O fnpoueccay
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- METOIVCTaM/ TIPU PaboTe C YUUTENAMHA;

— COCTAaBUTEJIAMM IIPOTPAMM U YUEOHMKOB, aBTOPaMU METOOVYECKUX [10COOWI;
- [penojaBaTessaM/ BY30B;

- [penomaBaTesaM/ KypCOB IOBHIIEHUS KBaJmdMKaLyy,

[TOVICKOBH BKCIEPVMEHT OCYIECTBISICA

B mxosax XOBTHEBOT'O pajoHa I'. JlyraHCka Ha 0asze WKOJE [epemoBOI0
e1aroTUUECKOTO OMHTa, KOTOPOM PYKOBOAWMII IUCCEPTAHT.

Ha BCECOKN3HOM KOHKYpPCE YUMTeNbCKMX HOKJIamoB 1982 roma moknan
miccepTaHTa /B coaBTopcTBe C B.O.IyHCckyM/ Ha Temy "®OpMMpPOBAHME MOHATHS
"3akOH" B Kypce ¢m3mky Y1 xjacca" ObUl yOOCTOEH [OUETHOTO AUIIOMA.

[lyOmkalym pesynbTaToB UCCIenoBauus,; "dusuka B

mxosye", W 5, 1981. "®usuka B mxome", $ 3, 1982.

"KpanT", M 2, 1983.

Te3uCH PecrnybIMKaHCKOM Hay4YHO-TIPaKTMUECKOV KOoHQepeHuyu B T.Pura, 1986.
TesucH pecrnyOiVKaHCKOM HAayUYHO-TIPAKTUUECKOM KOHQEpeHUuu B T.

omacra, 1987.

YunTh yMenmo yunThcs. Kmes, 1987.

YIIpaxHeHns IJig Pa3BUTUS VHTYUTUBHHX QOPM IT03HaBATENbHEIK MPOLECCOB, B CO.
Tes31CH BECTYIUIEHUM Ha BCECOKN3HOM CeMyHape: [ICUXOJIOTMS MepeCcTPONKe MKOJH .
M., 1989. “Ousmka B mxome", N 6, 1989.

VIHTYUTVBHBIE KOMIIOHEHTH TBOPYECKMX 3amau no (u3uke. Te3MCH IOKJIAIOB Ha
BCECON3HOM CeMyHape: Pa3BUTME TBOPUECKUX CIOCOOHOCTEN YyUalMXCA BO

BHEYPOYHOM pabore no Qusmke. Uepuuros, 1991.
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I'napa 1. TEOPUA UM IPAKTUKA ®OPMVPOBAHNA TPEICTABJEHMA 0
METOIAX HAYUYHOIT'O IIO3HAHVA [PV OBYUEHVN OV3VKE

S I dopMMpPOBaHME IIPEOCTaBJIEHMM O MeTOIaX
Hay4YHOT'O I[IO3HAHMA KakK lIeljarormueckKasd
npobJsiemMa

[Tom MeTODOM, B CaMOM WIMPOKOM CMBICJIE 3TOT'O CJIOBA, [IOHMMAKT
OIlpeneJIeHHBM IIYyTh, CIOCOO» IIpUEM pelleHUSI KaKoM—-Jmdo
3aauy TEOPeTUUECKOI'O, NPaKTUUECKOI'O, I[103HABATEJIBHOI'O
Xapakrepa. MeTonbsl HaydYHO [IO3HAHMA — BTO IIyTH, IIPUEMEH],
CIIOCOOBl OOCTWXEHUSA MCTUHHBIX SBHaHUM. KOHKpPETHBE MeTOJIEbl
HAay4HOT'O I[IO3HAHUSA M3ydalTCHd OTHEJIbHEIMM HayKaMM Ha OCHOBE
ofmey MeTOnoJIOTMM, a MX MeCTO B CUCTeMe BCeX BUIOB
[IO3HaHMA onpenejsgeTrcda ¢ouiocodmen» fABJIASCh HAyKOM O
HauboJlee OOLMX BaKOHAX Pa3BUTUA OOBEKTUBHOM
IEeVICTBUTEJIBHOCTIM M €€ 3HAHUA» OMAaJIeKTUUECKUM MaTepraliisM
BKJIIOUaeT B cebda M TeOpMUI 3HAHMA, KOTOpad UM ABJIS€TCH
BCceoOmmuM MeTonmoMm no3Hauua /10/.

Hayka pacnojiaraeT BCEBO3MOXHBEIMM METONAMM MNOBHAHUA» ITO

OOBSACHSAETCSH TEeM, 4UTO MaTEepPMAJIbHE MUP 10 CBOEV IpUpone

OECKOHEUHO MHOTOOOpaseH M KaXIbM €TI0 [NpeIMeT, ABJIEHUE

TpebyeT CHelMaJlbHOT'O NoOxXola, ClIeuudmuueckKoro npueMa

ero muccJjenoBaHMsa. HO MMP HEe TOJIBKO MHOTOOOpAa3€H, HO U

envH. IlosToOMy, KPOME KaUEeCTBEHHOT'O Pas3JInumMea IpenMeThl,

ABJIeHUSa obJjalalnT UM OOIMMM CBOMCTBaMM, IOIOUMHSIOTCS

3aKOHOMEPHOCTAM. JOTUMM UM OOBIACHAETCH TOT (QakKT» UTO
Hapsany C 4YaCTHBEMM, CHeUMOUUeCKVMM MEeTOIaMM, VMEKLMHA
BeCbMa OTPaHMUEHHOE IIPMMEHEHME B Hayke CYWECTBYT U
TakKMe MEeTONEl, KOTOPBE IIPUMMEHSITCH OJIS MCCJIeOOBaHUS
Pa3JIMUHEIX TPYIN, KJIACCOB, SBJIEHUNV WM NPEeIMETOB

onpeneJyieHHOM O6JIaCTM IOEMCTBUTEJIBHOCTM MM Oaxe IJIig



IIOBHAHMA BCeX IIpeaMeTOB, ABJIEHUMN MaTEePMaJIbHOT'O U

IyXOBHOIT'O MUpa.
[Ipy >TOM MOXHO BHIOEJIUTH 4 YPOBHS METOIOJIOTHUM I1O3HAHMA.
Beicumy ypoBeHBb obpa3lyeT o¢uiocobckasa MeTomoJorud. Ee
ComepXaHre COCTAaBJISIT OOUMe IPMHLMUIIEL [TO3HAHUS U
KaTeTroOpMaJlbHE CTPOM HAyKM B LIEJIOM
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BTOPOM YPOBEHbB METONOJIOTMM MOXHO OOO3HAUMTHL Kak
YPOBEHL OOLEeHayUHBIX [IPVMHUUIIOB M MEeTOHNOB I103HaHMA. Coma
BXOOAT CoIepXaTeJibHEle OOlEeHay4YHEle KOHLEIMLMM, BBIIOJIHAKILME
METONOJIOTUYECKME OYHKUMM M BO3IOENMCTBYHIME Ha BCE WJM, IO
KpayvHeM Mepe, Ha HEKOTOPYK COBOKYIIHOCTb (QyHIaMEeHTAJIbHBIX
HayUHBIX IOUCLUUIIIMH OIHOBPEMEHHO,

TpeTuy ypOBE€HBb — DTO KOHKPETHO HaydHad MEeTOIOJIOTHUS,
T.€. COBOKYIHOCTBb METOIOB, MNPUHLMUIIOB MCCIJIEIOBAHUA U
npouenyp, NPUMEHSEMEBEIX B TOM MJIM MHOM CIEeUMaJIbHOM HAy4YHOM
OVCLIUIIIIVIHE .

UeTBEPTEM YPOBEHB METOIOJIOTHM ODpalyeT MeTOoOuKa U
TexXHVKa KOHKpeTHOTO mucciemoBaumusa /20, c. 71/.

MeTOIbEl Hay4UHOT'O IIO3HAHMS Ha BCEX YPOBHSAX MMEKT
OTPOMHOE BHAUeHMEe B MCCIIeIOBaHMAX» VICTMHHO HAayUHB METOI
IaeT NpaBWUJIbHOE BIPABJIEHME B paboTe yUdeHOT'O, IOMOTaeT
eMy M30paTh KpaTdalliMi OYTh IOOCTMXEHUS 3HAHUM B CBOEU
objacTu. Mexny TeM CYyIEeCTBYEeT MHEHMEe, pasieligdeMoe Iaxe
HEKOTOPEIMM KPYIIHEVIIVMY €CTECTBOMCIEITATENIAMM, COIJIACHO
KOTOPOMY MeTOIEI [IO3HaHMA BOOOIEe He MMEKT HMKAKOT'O 3HAUEeHMA
B HAyKe;, KaXIpl IIO3HABATEJIBHEM aKT CyI'yDO MHIMBUIOYAJIEH,
crneumnpmuerH m TpedbyeT 0COoOOI0, HEMNOBTOPMMOI'O IIpPUEMAa,
criocoba ero ocCyuecTBJIeHMA, HanpuMmep, cumraeT Maxkc BepH.

AHTJIMVCKUM ydeHbM IDKOH BepHasi numeT O TOM, 4YTO



M3YUEeHMEe HaydHOT'O METOJA MIET 3HAUMTEJIbHO MeIJIEHHEEe UeM
Pa3sBUTHE CaAMOM HAYKMU.. ITU QAKTEl TOBOPAT O TOM, UTO HYXHO
AKTUBU3UPOBATE TBOPUECKOE MCCJIeNOBaHMEe B 0OOJIaCTU
METOIOOJIOTUM M JIOTUKM HAYUHOTO IIO3HAHMSA,; CMeJiee U IJiyoxe
ofofaTh MNPaKTUMKY HAYUHOT'O MCCJEeOOBAaHMS B KOHKPETHEBIX
obJlacTAX HOEeVCTBUTEJIBHOCTM UM pas3pabaTeeaTb Haubojiee
50OeKTUBHEIE MEeTOIbBl COBPEMEHHOTO [NO3HaHMA. Ilbep Jlamjac
OTMEeUaJi, 4TO M3YyUMTb METOJ, KOTOPHBM I10JIb30BAJICA YUEHE,
Iejiasd I'eHMaJIbHOE OTKPHITME, HE MEeHee BaXHO IJId HayKM, UeM

caMo 3TO oTkpeTHMe. K.A. TuMMpPA3eB TOIOUEPKMBAT,
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uTO M300pEeTeHVe MM IPABUILHOE MOCIENOBATENbHOE MPUMEHEHNE HOBOTO IpueMa
JICCTIeNOBAHMA, HOBOTO MHCTPYMEHTA MUTPAET MHOTIA HE MEHEE BAXHYD POJb B
DASBUTYY 3HAHWIA, UeM Jaxe HOBad umed, Homad Teopus /10, ¢.233/,

MeTOZE HAYUHOTO MO3HAHMA UTPANT OTPOMHYH POJb HE TOJNLKO B HAYUHOM,
HO ¥ B yueOHOM MO3HAHMM. TBOPUYECKOE YCBOEHME BHAHUI YUANMMICS SBILETCS
DOICTBEHHEM HAYUYHOMY MOMCKY. MHOTME yueHHe, NemaroTy, OuIOCO(H,
TICUXOJIOTY TIPEACTARIANT YUEHME KAK CHelybuueckyn GOpMy HayyHOTO MOBHAHMS.
[IPVHIMN HAYYHOCTY 00yYeHMs 03HAUaeT, UTO yYalyMCd NpelaranTcs I
YCBOEHWA, NPOYHO YCTAHOBJIEHHHE B HAYKe MOJIOXEHUA ¥ IPY 3TOM UCIOJb3YOTCH
Takke MEeTOHH OOyueHys, N[O CBOEMy XapaKTepy NpuOmmxanimecs K MeTomaM
HaykM. YUUTHBAA PasiuuMe Tex ¥ OPYTUX, HeJb3g He BUOETh BHYTPEHHID CBA3b
MEXIY HVMMA.
B mpenomaBaHmy He0OXOIMMO OTPaXaTh METOIE HAYUHOTO MOBHAHMUS B HOpMe YUeBHHX
METOIOB, Pa3BMBAKIMX MHINIEHME YUYallMXCH ¥ TMOIBOIANMX UX K TMOMUCKOBO,
TBOpPUECKOit paboTe B yuennu, /55, ¢.61/ KoTOpad DOMKHA CTATh MO3HABATENLHOM
NoTpeOHOCTh. [l03HaBaTENbHAS NOTPEOHOCTL TaKke KAaK ¥ [O3HABATEJIbHH
JHTEPEC, NMPEeNCTaBJIAET IMANEKTVUECKOEe eMHCTBO OOBEKTUBHON U CyOBEKTUBHOM

COCTaBJIAKNIMX .



OOBEKTUBHYD COCTABJIANNYD 00pasyeT OTHOWEHME MEXIY IPeIMETOM
[I03HABATEJILHOTO MHTEPEeCa, KOTOPHM ABJIAETCS BCA OKPyXawumas OeicT-
BUTEJILHOCTh, ¥ 3HAHMAMY HEOOXOM/MEMA IS DElleHNd 103HABATEIbHOM IPOBTIEME.

CyOBEKTUBHYD COCTABIANIYD 00pasyeT SMOLMOHAILHO-BOJIEBOE CTPEMIICHNE
K SHaHMAM, MNPOTPAMMA MHCIMTENbHHKX ¥ MPAKTUUECKMX OEHCTBMIA [0 UX
nocTmkeHyn; obmee NpelCcTaBieHne 00 STUX 3HAHMAX, BECTYIANIEE
CreunuUecko Uesbld JaHHOTO 3Tana nosHauud /102,c .158/.

CyOBeKT I03HABATEJILHOM MOTPEOHOCTM NPEACTaBILET IMATEKTUUECKOE
eIMHCTBO TPEX CUCTEM, CO3HAKIMX OCHOBY BOBSHMKHOBEHMA [103HABATENbHOM

noTpebHoCTH., CyOCTaHUMOHAJIBHON (COBOKYMHOCTH HAYUHHIX
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SHaHMUM) ; yhOpaBJjdpoen (MeTOoIOoJIOTUA IIO3HAHUA) ;

npeobpasoBaTeJIbHOM (TBOPUYECKOE MEIWIEHMKE) .

CyObekT]

]

3HaHuA MCTO/IbI [I03HAHUA TBOPYCCKOC MBIIIJICHUC

HayuHHe 3HAHUA ABJISANTCH [peaMETOM YIOBJIETBOPEHNA T03HABATEJILHOM

HOTpQ@HOCTM» d CTpeMJIeHe K HUM COCTaBJIAET €€ CYHNHOCTBE KdK OTHOCUTEJIBHO
CaMOCTOATEJIbHOT'O BHYTPEHHET'O HO@YXH@HMH TBOPUYECKOT'O MHIJIEHNA TTOMMMO

MATEPUANbHEX ¥ IPYTMX IyXOBHHX norpebuocteit/102, c.152/.

MeToOrl MO3HAHUA KakK VM IOMaJIEKTVMUEeCKad " @OpMaﬂbHaH

JIOTMKA BXOIOAT B METOIOOJIOT VIO I[TO3HAHMA — YUYEHME O IMPVMHINMIIax



[IOCTPOEHMSA, HOpPMaxXx M crnocobax Hay4YHOTI'O I[IO3HaHMA MUpa
/22, c. 164/.

Baxuermmmm IMEMHIIUIIaMy TBOPYECKOI'O MBEIUJIECHIMA ABJIAIOTCA

BOOOpaxXeHue M MHTYULMSA,

HeoOxoomMmo TakXe yUMTHIBATH 3aBUCUMOCTDL [TIO3HABATEJIbHEBIX
MHTEPECOB U NOTPpebHOCTEM, CTEelNeHb MX pPal’BUTHUS, OT
3aJaTKOB M CIOCOOHOCTEMN JIOEM, a TaKxXe OT XapaKTepa
OBOIEeCTBEHHOTO CTPOSA, CUCTEMBE OOyUEHMS M BOCIMTAHUA.
[losHaBaTeJIbHASa NOTPEeOHOCTL HEPA3PHIBHO CBS3aHa C
MaTEepPMAJIbHEIMM MMOTPEeOHOCTSAMM UM MHTEepecaMM, HO obJjiaIaer
3HAUUTEJILHOM CaMOCTOSATEJILHOCTbhI. Pas3BuUTHUE
[I0O3HaABATEJILHEIX [NOTPEOHOCTEN M MHTEPECOB JIOIOEN ABJIS€TCH
BaXHeNIEeM 3aKOHOMEPHOCTBI COBEPIEHCTBOBAHMA OOIMECTBa U
HEBO3MOXHO 0e3 yIPaBJIAKIEN POJIM METONOJIOTMM I[MO3HAHUS,
KOTOpad BKJIOUAET B CceO0d OOMH M3 BaXHEMIMX KOMIIOHEHTOB -
MEeTOIbE HAaYy4YHOI'O IIO3HAaHUSA.

HeoBOxXooMMOCTE BOOPYXEHMS ydUallMXCa MEeTOINaMM Hay4dHOT'O
[IOBHAHMA B XOIe ydueOHOTO MpollecCa Ha CEeTONHSUWHUY IeHb
ABJIAeTCS OOBEKTUMBHOM NOTPpebHOCThIO. HO pemwaTs 3Ty 3amauy
Ha TPakKTMKE HYXHO C YyUeTOM BO3PACTHEIX OCODEHHOCTEMN

BO3MOXHOCTEN YydUallMXCS, MX IOATOTOBKU,
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CemMbuKy KaXmoro U3ydyaeMOTO NPEIMETAa B OTIENBHOCTM, YPOBHA
IOITOTOBJIEHHOCTY YUUTEJIS .
Her HeoOXOmMMOCTM BHAKOMATH YYaIMXCd CO BCEMM METOmaMM. HyxHO
BEIOVPATh IOCTYIHEE U Te, 6e3 KOTOPHX HEBO3MOXHO COIEPXATEJbHOE YCBOSHUE
TPOTPAMMHOTO MaTepualia. Peub UIET He O MEXaHUUYECKOM IEPEHOCE BTUX METOMOB

M3 00yacTy QUIIOCOOMM ¥ YACTHHIX HAYK, a OO0 MCIOJNb30BAaHUM UX B yUeOHOM



POLIECCe MPUMEHUTEJIBHO K BOBMOXHOCTAM YYallMXCs, C ONpeleseHHEMI
IAOaKTUUECKVMY YIIPOWEHVAMA U OTpaHndeHuaMy, OOHaKO ClIeLyeT MMETh B BULY,
UTO BHUJIEHEHHHE METOIE HAYUYHOT'O [IO3HAHMA He SBJISANTCH aBTOHOMHBEMU U
HE3aBUCUMEMYM IPYT OT Ipyra. HaoOopoT, B peasibHOM [IO3HAHMM OHM TECHO
CBA3aHH, B3aMMHO-00YCJIOBJIEHH 11 B3aMMHO IPOHMKANT OPYT B OpYTa. BHUJIEHEHNE
Xe BTUX METOINOB B CaMOCTOSATEJIbHEE TPYIIE MMEET YCIJIOBHO-TEOPETUUECKYH
HampasjenHocTs. /79,c¢.39/.

HeoOxommMoCTs QOPMUPOBAHMA MPEICTABJIEHNA O METOINAX HAYYHOT'O
[I03HAHMA TONUEPKMBANT ¥ 3apyOexHble UCCIenoBaTeny Hemelxue OVIaKTH
CUMTANT, UTO COOOLEHVE MNPelNyCaHu/ K OeNCTBMO ABJIAETCA OCHOBHOM
IPEATNOCEUIKOM PAasBUTHA TBOPUECTBA. be3 OBNAIEHMI METONAMMA U TEXHUKOU
YUEH)S HEBO3MOXHO PAlMOHAJIBHOE NPUMEHEHME 3HAHUM U YMEHVM, UeXOCIIOBALIKUN
minakT B.Kysano ykaseBag Ha HEOOXOOVMMOCTb BOOPYXEHMS yYalMXCHa MeTOIaMU
HAQYYHOT'O MO3HaHMs, OTMEYAaEeT, UTO B HACTOAWEEe BPEMA METOHE HayK HOJIKHEL
CTaTh COCTABHOM YaCTbl OOyueHMsd Hapsamy C TeOpPeTMUECKUMU
peMEeTHO-CIielmbuuecki 3Hanmam /144/,

NPeNCTaBUTEN NPEIMETOLEHTPUCTCKOTO HANPaBJIEHUS B [eIalOTUKe
M.Jmnvae, A.M,Mapn, ©.C.0caHbgK - paszpabaTeBanT nporpamMy "ouiocodmy mis
IeTel" HampaBJIEHHYD Ha pa3BuTve 30 MEICTMTENIbHEIX yMeHM yuampyxca Y-YII
KJaccoB. Takue Kak yMeHMs 0000WaTh (TeHepasm3alums), BHABJIATH
IPVIUMHHO-CJIEICTBEHHEE CBA3M, ONPENENIATh CUJUIOTV3MEl, CKPHTHE
IPEATNOJIOKEHNS, CBA3b MEXOY LEJBM ¥ UaCTHEM, PellaTh 33hauy [0 aHaJIoTUM U
mp. /56, c¢.10/.
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AHaJIM3 OTEUeCTBEHHOM U 3apyOeXxHOU
[ICUXOJIOTO-IIeNAaTOIMUYECKON JIMTEPATYPEl [TOKa3bBAET, YUTO
pas3paboTaHel U B OOJIBIIEV MJIM MEHBUIEW Mepe IIPVMEHHITCS TPU
[IyTV BOOPYXEHMS ydalUMxXCd MeTOoaMM Hay4HOT'O I[IO3HAHUA.

[lepBEL NyTH — SMIMPUUECKMM. B 0OydeHUM He CTaBUTCH




OTHeJyIbHad 3allada OBJIQIEHMS MeTOHaMM HaydHOT'O IIO3HAHUA.
Yyammecsd TMONyTHO OBJIAIEBAlT MMM B IIPOLIECCEe YCBOEHMS
3HaHMM . OOHAKO MHOT'OJIETHMM OIIBIT IIKOJIEL yOexIOaeT Hac, 4dTO
Ha OCHOBE M3yuUeHMd MNPeIMEeTHOI'O MaTepuasa LeJIbHOe
npencTaBJIeHME O MEeTOIaxX HAay4dHOT'O IMO3HAHMA HE MOXET OBITh
coopmupoBaHo / 65 /. Ha osSMOMPHMUECKOM YPOBHE YMEeHMUS
BEIpabaTHRBAKTCA OJjlaromapsa MHOT'OUMCJIEHHBEIM YIIPaXHEHMAM,
HO 0e3 pasbiaCHEHMd yduTeJyieM UM IIOSTOMy O0e3 OCO3HaHMUA
yUallIMMCHA MCIIOJIb3YEMBIX METONOB I1O3HAHMS.
nejgarormMyeckas LeJIeCoofpasHOCTh SMIMPUUECKOTO MIYyTU
YMCTBEHHOT'O Pa3BUTUA MKOJIBHUKOB OOYCJIOBJIEHA IOBYMS
baxkTopaMM: BO3PACTHOM OIPAHMUYEHHOCTBI CIIOCODOHOCTEM U
CJIOXKHOCTBIO MBICJIMTEJIBHBEIX ornepauy. [losToMy 6es
SMIOMPUUECKOTO MY T He ODOUTHUCE . [la M HeJIb34 CUMTAaTh €TI0
Oes3pes’ysIbTaTHEM, MOO B OINPelNeJIEeHHOM CTEeIleHU
bopMmpoBaHMe MnNpelncTaBJIeHUM OH obecneumBaeT. HO
OTCYTCTBME Yy WKOJIbBHMKOB SBHAHMUM O TOWM WU MHOM
MEICJIMTEJIBHOM Olepauur, O MeTOHe IO3HAHMS NPUBOIUT K
CepbesHBIM HenoCTaTKaM B IIpakKTUKe ydueOHOM pabOoThHL.

BTOPOV MYTh npennojaraeT GoOpMMPOBaAHME Y yUaAlMXCH

NpencTaBJIeHMe O MeTOIaxX HAay4YHOT'O IIO3HAHMS Uepes
CUCTEMATUUECKYI OPTaHM3aLMI aKTOB TBOPUYECKOT'O MMO3HAHMUA,
PaLMOHAJIBHO COUEeTaeMBX C akKTaMM PernponyKTUBHOTO
MO3HaHUA. Yuyaumecs oOydalTcs IIO3HABATEJILHBEM IIPOLIElypPaM
(OOBSICHEHMIO, ONMCAaHMIO, [NIPEeNONMCAaHMI) M BXOIOSUMM B MX
cocTap mOencTBuaM ¥ onepauusam /79 /.

TpeTnii Iy Th CrielMaJjibHOe OOyUeHMe MKOJIbHUKOB

METOIOaM HaAYYHOI'O IMIO3HaAHMA Ha TeOopeTHnMdeCKOM YPOBHE,
T.CE. KOI'oa S9TM METOIBEI PA3BACHAKTCAHA YyUUTEJIEM U

OCO3HAHHO IIPVMMEHAKTCA Y4YEHMKaMN.

[polleCcCc pasbsACHEHUS COCTOUT M3 CJESIYIMX OIepallyin:



obumasa
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XapPaKTEePUCTVKa MEeTOHa II03HaHMA U (QOpMMPOBAaHME €TI0 KPaTKOI'o OIpe-
LEJIeHVs; BBUJIEHEHVE YMCTBEHHEX HEVICTBUM, U3 KOTOPHIX CKJIQOBBAETCA
IpoLienypa ero NPYMEHEHMd; NPOBEIEeHVe MEPBOT0 OOYYanWero yrnpaxHeH s,
PazbACHEHNE METONOB HAYUYHOT'O [IO3HAHMA CO3IaeT OCHOBY IJIf
IOCJIeIYNWEN PeaM3aLyy ¥ IPYTUX TPeOOBaHM K TEOPETUYECKOMY YPOBHI
bOPMMPOBaHMS STUX CIIOCOOO0B: WKOJIBHUKM YUATCS MCIOJIb30BATh UX Ha MPAKTUKE
B PAB3JIMUHBIX YUYEOHBIX CUTYaUMax, CaMOCTOATENIbHO HAaxXOIUTh HamboJiee
PALIVOHAJIBHEIE TIPMEMEl MEICIUTENIBHON M YUEOHOM OeATeNbHOCTM. Kak u
bopMypOBaHME 3HAHMM BEPAOOTKA YUEOHO-TIOZHABATEJIBHEX [IPUEMOB
IPENCTABIAET COOOM OJMTENbHEN NPOoLecC. Ha NepBoM, PEeNpOmYyKTVBHOM 3Talle
IIKOJIbHMKY MICTIOJIb3YT PA3bACHEHHEM METOX (IpueM) B CTAHOAPTHBIX YUEOHEIX
YCJIOBMAX M C TOMOUBK yUMTeNd, a Ha 3aBeplanieM NPOOYyKTMBHOM 3Talle,
ONEPVPYT MM B HECTAHIAPTHHIX YCJIOBMAX CAMOCTOATEJBHO U TBOPUECKY,
OCYWECTBJIAA IIPOLENyPy MO MNPVMEHEHM0 aBTOMAaTUUECKM, B CBEPHYTOM BUIE,
T.e. 03 PaCUIeHEeHNMS STOM MPOLEOyPLl Ha COCTABHEE 3JieMeHTH /83, ¢.10-12/.
dopMUpOBaHME MHTEJUIEKTYAJIbHEX [IPUEMOB Ha TEOPETUYECKOM YPOBHE
CTYMYyJIPYeT OOJIeE€ VMHTEHCVBHOE PAas3BUTME MHILIEHMS - Kak OOWero, Tak U
CreuyasnbHOTO. [IOCKONBKY NpOoLecCyalbHas CTOPOHA O0yUYeHMS HEepPa3pEBHO
CBSI33Ha C COIEPXATEJIbHOM, Pa3bACHEHME CIOCOOOB MEICIUTEIIBHON
IEATENbHOCTY ODeCleuyBaeT yIyulleH/e YCBOEHMS 3HaHMM. YCWIMBAETCA
MHTEpeC K yuebe T.K. VHTEPeC BHBBBAET HE TOJBKO M3yUYaeMbll MaTepual, HO
Y CaM TPOLECC OBJIQIEHMS 3HAHMAMM M yMEHMAMU. PaszbACHAS yueOHEe NPUEMH,
MEL TIOMOT'@eM ILIKOJIbHMKAM OBJIQAETh HAYUHOM OpTaHM3alMelt TPyna U TeM CaMbM
TOOMBATHCA 3HAUUTEJLHOTO MOBHIIEHVA €T0 MNPOU3BOOUTENBHOCTY, XOPOMO
OPT'aHV30BAHHEM YUEOHEN TPYL OKa3bBAET OOJIbLIOE BOCIIATATENIEHOE BOSOEICTBIE
Ha WKOJIBHMKOB: CIOCOOCTBYET BEHPAOOTKE TPYHOJI0OMS, IVCLMUILIVHUPOBAHHOCTY,

aKKypPaTHOCTY, yMeHus Oepeub BpeMd, B mpolecce yueGHOTO Tpyma hopmmpyercs
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HE TOJIbKO VHTEJJIEKTYaJIbHEN, HO ¥ HPaBCTBEHHEN! OOJIMK JIMUYHOCTM. OOyueHyve
IIKOJILHVKOB, KOT'I@ CIIOCOOH MEICJIUTEIIBHOM OEATENIEHOCTY PACCMATPUBANTCS, KaK
OCOOED! OOBEKT M3yuyeHVs, NepecTaeT ObTb CTUXUMHBM U CTAHOBUTCH
ynpaengeMsm /148, ¢.199/. TogBNgeTCS BO3MOXHOCTL 3apaHee UIaHUPOBATH B
KaKOM KJIaCCe, Py M3YydeHMM KakKoTo yueOHOTO MaTepuasa OyIeT Pa3bACHATHCH
TOT WM VHOM METOX, BO3HMKAET OCHOBA IJI PaspabOTKM ¥ OCBOEHUS
MEXIIPEIMETHON PoTrpaMMel dOpMUPOBaHKS MPEACTaBJIEHM O METOIAX HAaYy4YHOI'O
nosuanna /154/,

ViccrenoBaHys MOCJEOHUX JIET PACKPEUA NIPSAMOM Y KOCBEHHED! I1yTHU
YIIPABJIEHNS [103HABATEJIBHON NEATEJIbHOCTBI WKOJIBHMKOB B NIPOLECCE O0y4YEeHUS
BOOOILE ¥ B IPOLECCE LEJIEHANPABJIEHHOTO BOOPYXEHMS YYaUMXCH METONAMA
Hay4yHoTO Mos3Hauma /34,35,114,147,144/.

[lpsMon Iy Th yIPaBJIEHUS PeajM3yeTCs B TEOPYY OSTAHOTO QOPM/POBAHNS
YMCTBEHHEIX NEVCTBUM, Pa3pabOTaHHONM MCuxojoramu A.H.JIEOHTbEBEM,
[I.4.Tanenepyren, WM., TaykeEyHON U Op. Ha OCHOBe yueHud JI.C.BeIIOICKOTO O
BeOyWe poi O0ydeHud B Npouecce pasBuTus. CYIHOCTb €I'0 COCTOUT B TOM,
yTO OOYUYEHME MNPOXOIUT Uepes PAL ONPElNEeJIEHHEX 3TAaloB OT IPEIMETHEIX
TIEVICTBYM Uepes3 BTall BHIIOJIHEHMS HNEVICTBMM B TPOMKOM Peur M ZENCTBUO "MPO
cebq" /33/,

KOCBEHHEN! [IyTh YIPAaBJIEHVS [NO3HABATEJBHON NEeATENIbHOCTHI
IKOMBHVKOE pacKpHT B paborax H.H. Borosemenckoro, JI.B.3aHkoBa,
T.C.xocTioka, H.A.MeHUMHCKOM M Ip., TIE YKa3aHH 3HAUMMEE YCJIOBUSI»
ofecreuyBanye pas3BUTIE MELIEHNA M CO3IAKIME BOSMOXHOCTE YIIPABIIEHNA STVM
TIPOLIECCOM MO 3aJaHHEM HampaeieHuaMm /21/, CymecTBYOT Takke NepexOmHHE
BAPVMAHTE B O0YYeHMM ydalyXCs METOIaM HayUYHOT'O IO3HaHMS B KOTOPHIX [PAMON
VI KOCBEHHEM IIyTV YINPaBJIEHMS [O3HABATEJIbHOW HNEATENIbHOCTY YyYalMXCH,

HOIOJIHAA OPpyT IpyTad, BEHCTYIAKT B €IVMHCTBE. Hpmepom ABJIAETCA METOIMKA



paspaboTanHasa E.H.Kabanoson-Messiep, KOT'Za B LEHTPE BHVMAHMS Ha YPOKE
HaXOIATCSH ONpPEeNesIeHHEE [PYEME], HO CTPYKTYpPa 3TUX [PUEMOB YyUallMCH KECTKO
HEe 337aeTrcd.

HOSTOMY [IKOJILHVKM B pAO€ CllydaeB, CTABATCA B YyCJIOBUA
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CaMOCTOSTEJIHOTO BHIAENEHNS TOCJIeNOBATEIbHOCTY OENCTBUN, 3aLallyUx
pUeM MM Haxoxmenue obmero opmenTmpa. /71/.

3aCIIyX/BaNT BHMUMaHUS pa3pab0TaHHEE UCCIENOBATENAMU [OJIOKEHUA O
OEIYKTVMBHOM ¥ VHOYKTUBHOM IIYTAX BKJIOUEHMS METOLOB HAYyUHOT'O MO3HAHUA B
conepxaHye obpa3oranud. [Ipy NeOYKTUBHOM [IOAXOLE 3HAHMA O METOLAX HAYUHOTO
[I03HaHUA BBOIATCA B T'OTOBOM BYIE. JTOT MOAXOZ Leseco00paseH B CTapuyX
KJlaCCax. VHIOYKTVMBHEM NYyTh COCTOMT B TOMY» UTO ydyallMecsd MNOABOIATCH K
IOHMMAHMD CYIMHOCTY METOIa B MPOLECCE YCBOEHMA HOBHX 3HaHwmi /144/.

B memarormyeckom JUTepaType MCCIENYeTCs BONPOC O TOM, Ha KaKuX
yUeOHBIX OVCLUIUIMHAX HEOOXOOMMO BBOIMTH 3HAHMS O METOIaX HAyuUHOTO
nosHaHua. Tak B.d.llamaMapuyk OTMEUaeT, YTO METOL HOKa3aTeJbCTBa Jydle
BCET'0 PacCMaTPyUBAaTh HAa MaTepuase MaTeMaTVKM, METOI aHajM3a, CPABHEHMA -
B D'YMaHUTAPHEIX NIPEIMeTax, MeTon O0OOWeHMs - Ha UCTOPUUECKOM MaTepuale;
MOIENVPOBAHNUS, aHAJoTUM - Ha ypokax Omsuku» xmmmm /114, ¢.10/. Ho mpm
5TOM HYXHO YUMUTHBATH, YTO 3aKPEIUIATH 3TY METOIE HEOOXOIMMO Ha YPOKax Mo
BCeM MpenMeTaM. CHesaHa IONEITKA ONPENeNUTh C KaKOTO KjlacCa HauMHATh
o0yueHue TOMy MM MHOMYy MeTony. CO3IaHHAA MEXIpeOMeTHasd CXeMa
ampoOupoBaHa B MpakTuke paboTs mxon /119/.

O3HaKOMJIEH)E YUallMXCA C METOIAMM HAYUHOTO [O3HAHMA NPEmNnoJiaraeT
BBEIEHME MHOOPMALVYU O DaHHEX METONAX. BOMPOC O BKJINYEHUM COOTBETCTBYOLMX
3HAQHUM B ComepxaHye 00pa30BaHUA HambOOJiee MOJIHO PACKPHT B JMCCIIEHOBAHUAX
J.4.30opuxom, B.0.IyHckoro. Bxiwuenye 3Hauwy o MHII B comepxanue
00pa30BaHug HEBO3MOXHO 0e3 pas3paloTKU IUIAKTUUECKMX CPENCTB, K KOTODPHM
OTHOCHTCH::

- 0TOOP ¥ paCHpeleNieHre Mo Kypcy HeoOXOmMMOM ¥ IOCTATOUHON



yHOOopMauyy o MHII;
- KOMILJIEKC CHELVaJIbHEX 3alaHuil. AHAIU3 JIMTEPaTyphl [10Ka3al, YTO [pu

pelleHny BONPOCAa O MecTe Beeneuus uH@opmauym o MHII BO3-
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MOXHBEL 3 BapMaHTa :

1. npopmauyma coobmaeTrcsa 10 OOBACHEHMA HOBOT'O MaTepuaa.
OpyM 5TOM yUMTEJIb PaCCKa3blBaeT ydallMMCHd O HAaYy4YHOM MeTOoNe WK
ero BJIEMEHTaXx, OOBACHAET, C KaKOM LeJIbI €70 IPUMMEHHKT.

2. VHOopMalMsa coobmaeTcs IO xoOoy OOBSICHEHUS HOBOTO

Marepuasna.

YuuTesib TaKXe PACCKA3BBAET O COHNEPXaHUM HAYUYHOT'O MeTOoIa U
ey ero IPMMEHEHUS B OOyUYEeHUM.

3. Nudopmaumsa coobmaeTcsd nocje OOBACHEHUS HOBOTO

Marepuasia.

YuyuTenb IaeT ydallMMCA 3alaHMe K CaMOCTOATEJIbHOM paboTe u
Ccpasy coobmaeT CBeOeHUs O METOIE, KOTOPHM WKOJbHUKU OOJDKHEL
UCIIOJIb30BATE .

/144/.

KakoBBEl X€ OCHOBHEIE OUIAKTUUECKME TPeDOBAHUA K
pazpaboTke ¥ MNPOBEIOEHMI YIPaXHEHUM N0 QOPMMPOBAHUI YMEHUM
npuMeHdaTs MHII.

OHM OOJIXHEL OXBATEBATH BECH WKOJIBHENM KypC OOyUeHUHd CO BCEMU
er0 BHYTPUIIPEIMETHEIMY [NPEEMCTBEHHEMU CBS34AMU, C YUETOM
CleuMoOurKyY pas3naesioB. [Ipy 3TOM UCIOJIb3YETCHS OCHOBHOM yUueOHEBIN
MaTepualsl, 4TO CIOCODCTBYeT ero OoJjiee TUiyOOKOMY UM MPOUYHOMY
yceoeHun. OHM IOOJIKHEL COOTBETCTBOBATH BO3PaCTHEM
NO3HABATEJIbHEM BO3MOXHOCTSAM MKOJBHMKOB M BMECTE C TEM
CTUMYJIMPOBATh MX YMCTBEHHOE Pa3BUTUE, AKTUBU3VPOBATH
CaMOCTOSATEJIbHOE TBOPUYECKOEe ydacTue B Ipoluecce oOyueHusd.

YhnpaxHeHMrda 3apaHee MJaHuPYyoTCI IJS BCETO Kypca, IMPOBOOATCS



CUCTEMATHUECKM U MOBTANHO; OXBATHBAKT BCE COCTaBHEE
BJIEMEHTHEl CJIOXHBIX MHTEJIJIEKTYAaJIbHEX yMeHMV. OHM HOOJDKHEL
obecneunTs BHPAOOTKY YMEHMS OCYUWECTBJIATH [IEPEHOC 3TOT0
npyeMa B NPOLEeCCe M3YUYEHUHA PABJIMUHEIX WKOJIbHEIX OVCUMUIIJIVH.
YHnpaxHeHVsd NPOBOAATCSH B [IOCJIEIOBATEJIbEHOCTY ODeclneurBamlen
BOCXOOAIY JMHMIO B YMCTBEHHOM PasBuTum ydammxcsa /54/.
TakyM 0Opas30oM, aHaJMU3 IICUXOJIOTUUECKON, NeJarornyeCKoMn
M MEeTOOMYECKOM JIMTEePaATyPH [0 MUCCIenyeMoy mnpobyeMe
MOKA3EIBAET, UTO HeOOXOIMMOCTB BOOPYXEHMS WKOJIEHUKOB

MeTOIOaMM HaAaY4YHOTI'O IIO3HAHUMA HE
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BEIBEIBAET COMHEHNSA.

Kpome TOTO QopMUpOBaHME MIPpencTaBJIeHUM 00 oOWMX MeTonax
Hay4dHOT'O I[IO3HaHMA B WKOJIE CIOCODOCTBYET MNPOHMKHOBEHMIO
Hayd4HOT'O MeTOIa B CO3HAHME ydallMxXCHd M BMECTEe C TeM BIMAET
Ha yCBOEHME UYaCTHEX METOIOB HayK. [Ipy 3TOM HeOoOXOOMMO
onmparscd Ha upnen [.B5.27bpkOoHMHa u B.B.IlaBemoBa O
bopMMPOBaHUM Yy WKOJIBHUKOB TEOPETUUYECKOT'O TUIla MBUJIeHMS. B
OCHOBE TPaIMLUMOHHOM I[ICUXOJIOTUM MBIWJIEHUA M O0O0OOWeHud, a
TaKXe MeTOOMKM OOydYeHUS HaxXOoOATCH KJjlacCuuecKasa
bopmMasibHadad JIOTMKa M PacCyOOUYHO-3MIMPUUECKOE MblJieHre. B
[IOCTPOEHHOM Ha 3TUX OCHOBax COLNEPXaHUM U IIpoLecce OOyUeHNH
peOeHOK ODOHapyXuUBAET OI'PaHUUYEHHOE yMeHUeEe obobueHnsa u
abCTpakuuy, TEOPETUUECKOT'O IIOOXONa I[IPU aHalu3e NPpeIMeTOB
M ABJIEHMM. OTO IOaeT [NOBOI MNPUINMCATh PebeHKY
KOHKPETHOCTBL MHIUJIEHMA KAaK BO3PACTHOE UM HENPeOoNoJIMMOe
CBOMCTBO. [IpM BTOM He YUMTHIBAETCH, UTO BO-IIE€PBHX,
CylleCTBylllad CucTeMa OOydeHMAa CO CBOMM CONEpPXaHMEM U
MeTonaMy pabOoTH lLieJleHalpaBJIEeHHO QopMUpyeT

PacCCyIIOUYHO-SMIIMPUYIECKOE, KOHKPETHOE MEIJIEHNUE



WKOJIbHUKOB; BO-BTOPHEIX, PACCYLOYHO-OMIVPUUECKOE,
KOHKPETHOE MBIIJIEHME PacCMaTpMBAaETCHa, KakK BO3PACTHOM
baKkToOp, a He KakK pel3yJbTaT obyueHusa. Vcxomd U3 3TOTO,
HeOOXOOMMO BCK CHUCTeMy OOyUYeHMHd [IEePEOPMEHTHPOBATH Ha
Pa3BUTUE COBPEMEHHOT'O HAYUYHO-TEOPETUUECKOIT'O MEILIEHUI.

B.B.IlaBHIOOB BHOEJIAET HOBHE NIPMHLMUIIE [IOCTPOEHUI
YUeOHEIX IPpeIMeTOB B COOTBETCTBME C QOPMUPOBAHMEM
TEOPETUUECKOT'O MEBIIJIEHUS :

1) TloHATHS, KOHCTpyMPpYyKUME IaHHBM YUYeOHEU [IpeIMeT WJIU
er0 OCHOBHEIE Pas3leJibl» HOOJDKHE yCBaMBATHCHA HETbMU IyTEM
PAaCCMOTPEHMS NPEeIMETHO-MAaTEPMAJIbHEIX YCJIOBUM UX
[IPOMCXOXOeHMsa, OJjlaronapsad KOTOPEM OHM CTAaHOBATCH
HEeOOXOOVMEIMM /MHBEIMM CJIOBAMM, T[IOHATUS HE NOJIKHHE HaBaThbCH
meTaM kak "roTopwle 3HaHuMA"/.

2) YcBOeHMe 3HaHMM OO0mero M abCTPpaKTHOT'O XapaKTepa

OJOJIXHO IpeomeCTBOBATH SHaKOMCTBY C ©oJiee 4YaCTHRIMU U

KOHKPETHBEIMM 3HAHVAMY,
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OCTIEIHME TOJIKHEL OBITh BEIBEIIEHEL U3 NIEPBEX KAK M3 CBOEM €OMHOV OCHOBHL; STOT
IIPUHLIMII BHITEKaeT U3 YCTAHOBKM Ha BHIACHEHME I[IOHATVIA.

3) Ilpu mayueHMu NpeIMEeTHO-MATEPUANbHEX MCTOUHMKOB TEX WM MHBIX
TIOHATMI YUEHVKM, TPEXIe BCETO, IOJIKHE OOHAPYXWUTH T'E€HETUUECKYH MCXOIHYD,
BCeOOLYyKn CBA3b, ONPENeNANLYD COLEPXaHMe M CTPYKTYPY BCEro O0BeMa OaHHEIX
TIOHSATUI.

4) 31y CBA3b HEOOXOIVMO BOCHPOM3BECTM B OCOOBIX MPEIMETHEX,
rpa@uuecKknx Wi 3HAKOBHX MOJENAX, MO3BOJIAKIMX M3y4aTh €€ CBOMCTBa "B
uyCcTOM BUIE".

D) VY WKOJIHMKOB HYXHO CIIELMAaJIbHO GOPMMPOBATH Takue MNPEeIMETHHE

J_'LGIZCTBI/IH, [IOCPeICTBOM KOTOPBRIX OHM MOI'YT B yqe6HOM MaTepnaJie BbIABUTE U B



MOIIEJIAX BOCIPOM3BECTM CYWECTBYKIYHD CBA3b OOBEKTa, a 3aTeM U3yuaTb ee
CBOMCTBA.

6) Yuampecs IOJDKHE MOCTENEHHO X CBOEBPEMEHHO MEPEXOINUTH OT
IPEIMETHEIX OEMCTBMA K BRIIOJHEHMIO MX B YMCTBeHHOM mjaHe /9, 54, 152/.

[lpoLecc NO3HaHMA 3aKJIOUAETCH B PACCMOTPEHVMM U MBYUEHUM €IVIHUUHEIX

KOHKPETHEIX MPEIMETOB; MX CBOWCTB, OCOOEHHOCTEN ¥ QOPMMPOBAHMS Ha 3TON
OCHOBE OOIMX TEOPETMUECKMX MOJIOXESHMM, ONPENESIeHHHX MOHATNMM, 3aKOHOB,
TUIOTE3, MoZenen M Op. [lo3HaHMe - MPOLECC BOCXOXKOEHMA OT E€IMHUYHOTO K
ofmeMy, ¥ CBOK Ouepelnb, ofuee, OTpaxad HamboJee CYIECTBEHHHE CTOPOHEL
penMeTa, - HaJeXHOe CPeACTBO NaJIbHEMIETO MO3HAHUS €IUHUUHOTO. OTOT MIYTh
JIEXUT Uepes BOCXOXIEeHre OT o0wero, abCTPaKTHOTO, K OTAEJIbHOMY,
KOHKPETHOMY . «MeTol BOCXOXIEHMA OT abCTPAaKTHOI'O K KOHKPETHOMY €CTb JIMb
CrIoco0, Mpy MOMOmM KOTOPOTO MHIIEHME yCBauBaeT cebe koxkpeTHoe" /I,
c.727/.

Ha »TOM sTamne UMK MO3HAHMUS BaMBHIKAETCS, M HAUMHAETCS HOBBMM BUTOK
[I03HaHMA ~ [I03HAHMA CYIMHOCTY HOBOT'O IOPSAIKA. 3TO MOJIOXEHVE NaeT OCHOBAHME

TaK OPI'aHM30BaTh YUeOHEM NPOLECC, YTOOH I03HaBa-
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TeJIbHAA IeATENIbHOCTh YUalMXCS OBUTANIACh OT €IUHUUHOTO K OOWEMY 1 OT ODmETO
K KOHKPETHOMY» Ilpuberas K OCMBICIIEHMI BOCHIPUHATOTO SMIVPUYECKOTO
MaTepuana, K o0paboTKe ero abCTPaKTHO-MEICIUTEJIbHEIMY ONEPALUIMA CIIENYeT
MICIIOJIb30BATh OOOOMAKIY POJb MEIUIEHMS, BECTM K YCTAHOBJIEHMI BCE
YBEJMUMBAKIENCS CBA3Y KOHKPETHOT'O C 00WyM ¥ O0Wero ¢ KOHKPETHEM. [[0HATHKS,
33aKOHH, MpPaBuja, MOJIyUEeHHEE B INIPOLECCE MOHATUMHOTO, OOOOWAKWETO
MBIIIEHVAY TPENCTaBIANT COO0M Haubosiee MOJHHE, IJIyOOKME ¥ NPaBUJIbHHE
3HAHMA O NMPEeIMEeTax U SBJIEHMAX OEeUCTBUTEJIBHOCTM. OOOOWEHHOE MBILJIEHUE -
DTO HAyuHOE TeopeTuyeckoe MemuieHue /62, ¢.202/.

Kak mokaseBaeT aHaimM3, MNPOBEOEHHBM B.B.I[aBHIIOBEM, MBILJIEHUE,

OCYWECTBRJIAKILEECS C NOMOWBHD abCTpakLuiz 1 0000WeHN HOPMasIbHO-JIOTUUECKOT'0



XapakTepa, MNPMBOIUT K OOpPA30BaHMI JIMIb TAK HABEBAEMEIX SMIVPUUECKUX
noHaT™un. O0oOmeHMe OMBITa B CYXOEHUSIX, MCIOJIb30BaHME B YMOBAKJINUEHUSX -
OIlHa M3 OCOOEHHOCTEN BMIMPUYECKOTO MBIJIEHNS .

TeopeTuueckoe MBIJIEHVE - 3TO MNPOLECC MOeaM3aluuyt OOHOM U3 CTOPOH
IPEIMETHO-TIPAKTUUYECKON OEATEJIbHOCTY - BOCIPOM3BOICTBA B HEM BCEOOWMX
bopMm Bewen. VMeTb MOHATME O TOM WM VHOM OOBEKTE - 3TO 3HAUUT YMEThb
MEICJIEHHO BOCIPOU3BOIMUTE €TI0 COHEpPXaHue, CTPOUThL ero. [elCTBuUS II0
IIOCTPOEHVI ¥ NMPeOoOpa30BaHMi MBICIIEHHOT'O NPeIMEeTa fABJIFNTCH aKTOM ero
MOHYMAHMS U OOBACHEHMS PACKpHTMA ero cymHocTy /53, ¢.105/.

OOHMM ¥3 BAXHBIX PE3YJILTATOB MCCJIeHOBaHMM II.B.ONbKOHMHA U
3.3.]laBLnOBa ABMJIOCH YCTAHOBJIEHME 3HAUUTEJILHEIX PE3EPBOB B OBJIALEHNM
YYaAIMMACH HAYYHO-TEOPETUUECKYMY 3HAHAMM . BEUIO yOeIMTEeNbHO OKa3aHO, UTO
yuaupecd MOT'YT OBJIAIETh HAYUHO-TEOPETUUECKVMY 3HAHMAMYM, 3HAUUTEJILHO
IPEBOCXOOAMMYA MIPOTPaMMHEIE TPEOOBAHMUS K YPOBHI 3HAHUM YUallMXCH
COOTBETCTBYKIETO BO3PACTa ¥ OOHYHO CUMTAKIMMACH HENOCTATOUHEIMMA OJIA HUX.
B.B.JlaBEHIOOB CUMTAET, UTO OBJIALIEHME 3aKOHAMY PasBUBAKWLETO 00yUYeHMS

[IO3BOJIUT BHIABUTEL BCE HOBEE U
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HOBHIE PE3EPBHBIE MOUHOCTM MHIJIEHMS, & BBISABJIEHUE U
dopMrpoBaHre OyIeT B CBOK OUepenb CIYyXUTb 0as30y IOJisg, BCe
OoJibIeTO0 COBEpPIIEHCTBOBAHMA yueBHOTO mpoiecca /52/.
HECKOJIbKO PpaHblle MMPOKOEe MCCJEeIOBaHMe OaHHOTO BOIIpOCa

OBJIO MPOEOEeHO NCUXOJIOTOM 1 IenaroroM JI.B.3aHKOBEM, KOTOPEHM

OTMeuaJl, UYTO NPUHUMUIE CUCTEMH BHITEKANT M3 €€ PYKOBOIANEMN

uneyr, KOTopasd 3aKJuyaeTCs B INOCTUMXEHUM BO3MOXHO Oojiee

BEICOKOM 2QQEKTUBHOCTM UTEHMS IOJid OOmeTro pa3BUTUS

WKOJIbHUKOB. J B 3TOM OTHOWEHUM OHM PE3KO OTJIMUYANTCH OT

OOBIUHBIX IOUOAKTUUYECKUX [NIPMHLIUIIOB, KOTOPERIE VIMEKT B BUIOY



YCIIEWHHY PEe3yJbTaT B YCBOEHUM 3HAHUM.
B uymucie OMOAKTUYECKUX TIPVHUUIOB B3KCIEPVMEHTAJIbHON
CUCTEME

Pemarmwuasd POJIb TMPUMHaOJIEXUT IIPMHLIUITY O@yquMH Ha BEICOKOM

YPOBHE CJIOXKHOCTM, 3Oech TPYIOHOCTH INOHMMAaeTCHd Kak

CJIOXHOCTb yueOHOI'O MaTepualjla U BMECTe C TeM, Kak
"HanpgaxeHue Ccua" ydaumxcsd. XapakKTep TPYOHOCTEM OUepueH
Oaronaps HEPA3PBIBHOM CBA3M YIOMAHYTOT'O NPMHLUMIIA C

IPYyT¥M, KOTOPHM, TpebyeT Benyllel pPOJIU TeopeTUdeCKUX

3HAHUVM B HadvaJlbHOM oOOyueHum. CJljemoBaTeJIbHO, MMEEeTCSd B
BUIOYy He Jwobasd TPYOHOCTb, a TPYIOHOCTH, 3aKJIOUYaKIAACHd B
MNO3HAHMM B3aVMMOCBHA3M WX BHYTPEHHEM CYIECTBEHHOM CBA3U.

B BKCHEPUMMEHTAJIBHOM OOyUeHUM (QOPMUPOBAHME HABHBIKOB
NPOUCXOIMUIJIO Ha OCHOBe 00Wero pa3BuTuUA, Ha 0a3e BO3MOXHO
boJjiee TIyDOKOTO IOeJIeHUS COOTBETCTBYIIMUX NOHATUM,

OTHOWEHUN 3aBucuMocTeM. Clelyouyi NPUMHUUII HpenjaraeT UOTU

BIepen OBICTPHIM TEMIIOM. BHICTPHIM TEeMI M3YUEHUS IOaeT

BOBMOXHOCTb PACKPHIBATH pPAas3HBIE CTOPOHHE NPMOOpPEeTaeMbIX
3HAHUM, YyTJyOJaTh MX M CBS3LBATH. V NOCJHEOHUNM NOPUHLNUI

OCO3HaHNMEe MKOJIBHMKaMM IIpolecCCa Y4YEeHIMA CylmleCTBEHHO

OTHManMMﬁCH OT OOBIUHOT'O MNPMHIONUIIA IMOAKTUKM — IIPUMHINMIIa
COBHATEJIbHOCTU MO OOBEKTY UM XapaKTepy OCO3HaHud. B
KJIACCUUECKOM MPUHIIUIIE OCO3HAHME BOBHE, UMES CBOUM OOBEKTOM
CBeIOeHMd, yMEeHUAa M HAaBHKM, KOTOPHMM Hazo OBJIaleTb, B

HOBOM IMPMHLMIIE OHO OOpalleHO BHYTPb,
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Ha MpOTeKaHue yueOHOM mearenbHocTy /63, ¢.113-117/.
HeoBxommMo Takxe MMETb B BUIY, UTO OCO3HAHME MPOLECCa YUeHUs
BO3MOXHO TOJIbKO TNPM COIVIACOBAHMM BCEX NPEAMETOB, T.K. MHTETPALMA

€CTECTBEHHEX HAYK B o0men CUCTEME IUATIEKTVKU Hay4YHOT'O IIO3HAHUA MNPUBOINUT



K OCYWECTBJIEHM MEXIPEOMETHEX CBA3EM WKOJIbHEX IOUCUUIUIMH, CUCTEMHOCTD
OKPYXaKIWEeTo Mypa, YCJIOBHOCTEH IeJIeHUS Ha QU3NYECKMe, XUMUUECKMUE,
OMOJIOTUUECKME U IP. ABJIEHUSA U HEOOXOIVMMOCTb BHPAOOTKM Y YYaLMXCA
VHTETPAJIbHEX NPENCTaBJIEHUN O MMpe, IeJjlaeT OCOOEHHO HeoOXOIMMON
MEXIIPEIMETHYI CBA3b HE TOJIbKO Ha YPOBHE OOBEKTOB M3YUEHMUs, a U Ha YPOBHE
METOIOB [03HaHMA, OOLMX MUPOBO33PEHUECKMX MUIEeN KypcoB. Heobxommmo
CO3IaHMe CUCTEMH YUEOHMKOB, CTEPXHEM KOTOPOV OyIOyT Bemyuue
MUPOBO33peHueckue umen /37/.

OnpenesieHHEM BKJIAL B PELleHVE HA3BaHHEX BOIPOCOB MOIJIAa OB BHECTHU
[IEPECTPOVKa IPENONaBaHNsd €CTECTBEHHEX NPEIMETOB Ha OCHOBE
VHTETPATUBHO-T'YMaHUTAPHOTO MOLX0NA, KOHLENLUMS KOTOPOI'O M3JIOKEHA
B.T'.PasymoBckim 1 JI.B.»Tapacossm /123/,

VHTerpauus MpemnnosiaraeT, Npexne BCero, CYLECTBEHHOE DPAa3BUTHE
MEXIPEIMETHEX CBA3EM, [ePexX0h OT COTJIACOBAHUS MNPENONaBaHMS Pa3HHX
IPEIMETOB K TJIyOOKOMY MX B3aUMOIEMCTBMI. ITO B3aUMOIENCTBME MOXET OHTb
PEeaNM30BaAHO Ha Pas3HEX YPOBHAX. HauasibHEM yPOBEHb 3aKJIOUaeTCHd B TOM, UTO
Ha YPOKM IO ONHOMY NPEIMETY [PUBJIEKANTCA MOHATUS, 00pa3lbl, NPelCTaBJIEHNS
U3 OPyT¥X OUCUMIUIMH. B paMKax OIHOTO MpeIMeTa aKTUBHO MCIIOJb3YHTCH
3HAHMA, IOJIyUEHHHE Ha YyPOKaxX [0 OPYyIMM [penMeTaM. 3TO OyIeT
CIOCOOCTBOBATE HE TOJBKO DOPMMPOBAHMK Y YUAIMXCH LEJOCTHOM CUCTEMEH
3HaHUM 00 OKPyXaWlieM MUPEe, HO U JIyylleMy YCBOEHM COOCTBEHHO NMPEIMETHOTO
MaTepuana, clenyouy, 0Oosee TiyOOKMM yPOBEHb MHTETpAaLMM [PeAdnojiaraer,
BO-IIEPBEIX, MUCIOJb30BaHME HA YpOKaxX MO PAa3HEM NpeaMeTaM OOWMX [PVHLNMIOB,
METOIOB, COCTAaBJIAKIMX METOLOJIOTMUYECKY OCHOBY COBPEMEHHOTO

eCTeCTBO3HAHMSA, ¥, BO-BTOPHX, PACCMOTDPEHME KOMIIJIEKCHEIX MPOOJIEM,

2]

KOTOPEE [10 CaMOV CBOEW CyTU TpeOylT NPUBJIEUEHVS 3HAHUM 3 DPA3HEX



MIPEIMETOB .

C yHTerpauyen TecHeMuuM 0o0pa3oM CBA3aHa IyMaHuTapusauud. lmed
TYMaHATAPU3aUMM TOJIXKHA MNPOXOIMUTh Uepes3 BeCh yueOHEM NPOLeCC, UYepe3 BCe
[NPENMETHI. YunTens eCTeCTBEHHOTO OMKJIa MOT'YT DP€aJiM30BaThb €€, BHIOCIAA
MVIPOBO33PEHUECKME BONPOCH, PACKPEBAA IMAJIEKTIVKY [POLEecCCa I[I03HAHMA,
HEOOXOOUMOT'O ¥ CIIYUalHOT'O, CUMMETPUM U aCCUMETPMM, BBOLA B MPEIMET
SJIEMEHTH MCTOPM3MA, CBASHBAA €T0 C Pa3BuTMeM umBmimsaiym /149/.

JI, HakOHell, HYXHO YYMTHBATH, UTO TJIABHOV LENbl yUeOHOTO NpOLecca B
[IXOJIe B HaACTOANEE BPEMA ABJIAECTCA BOCIUTAHME BCECTOPOHHE paBBMTOﬁ n
COLMANBbHO 3PENION JMUHOCTY KaXmOTO WKOJbHUKA .

OOyueHMe ero OCHOBaM HayK, TPYLOBEM yMEHMAM ¥ HayaTKaM HEKOTOPOM
HpO@GCCMM ABJIZETCA TaKXe BaXHEeNIeNn OeJIbI0 MKOJE M B TO X€ BPEMA OCHOBHEIM

CPEICTBOM OCYNECTBJICHMS TUIABHOM LeN BOCIMTAHMUA JIMUYHOCTM yueHuka /159,
clo6/.
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[JIABA I. § 2. Pomp kypca ¢u3uky B GOPMUPOBAHUM MNPeICTaBJIEHUN

0 METOIAaX Hay4YHOTO I[OBHAHMA Yy ydaumxcd 7-8 XJIaccoB

COBepMGHCTBOBaHMe METOHNOB IMpPElolaBaHNA @MSMKM 3aKJIIUaeTCqd B
YIIYUlleHVy OPTaHM3alMy [103HABATEJIbHON IEATENIBHOCTY YYalMXCs, B
CTUMYJIVPOBAHMM MX YMCTBEHHOTO PA3BUTUS, VMEKUWETO Pellaniee 3HAUEHME IS
IPOYHOT'O ¥ TUIyDOKOT'O YCBOEHMA 3HaHMM, OOPMUPOBAHMA YMEHMM M HABHKOB.
VzyueHne OM3MKY CIOCOOCTBYET (QOPMUPOBAHMID ODOOLEHHOTO OTPaXeHMd
TIEVICTBUTENIHOCTY, MPEICTABJISNIET0 COOOM aKTUBHYK LEJIEeHANPaBJIEHHY
IeATeJbHOCTh, B MPOLECCE KOTOPOM OCYMECTBJISAETCH NepepaboTKa MMEKIENCS U
BHOBb MOCTYNaWeN MHOOpMALMM, OTUJIEHEHME BHEWHMX, CJIydalHEX,
BTOPOCTEINEHHEIX €€ BJIEMEHTOB OT OCHOBHEIX, BHYTPEHHMX, OTPXAKIMX CYILHOCTb

MCCIIEOYEMEX CUTYALU, PACKPHBANTCS 3aKOHOMEpPHHE CBA3Mu Mexny Ham /70,



c.12/.

[IKONBHUKY TaKXe y4yaTCH BUAETH POJIb HAOJOOSHMNA M OIETOB B [IO3HAHUA
SBJIEHVMV TIPUPOIEL M NPVMEHSATh 3HAHMA B KOHKPETHHIX CUTyalMax. K BO3paCTHEM
OCODEHHOCTAM yuaumxcsi /-8 KJIaCCOB OTHOCATCA TaKue, Kak CTPEMIIEHVE
OOBSACHUTH NPUUMHY SABJIEHVM, Pa3BUTHE YMEHMM ODOCHOBATH CBOM CYXIEHUS,
IenaTh Oosee IMPOKMEe ODOOWEHVS, & TaKXe IMOCJIENOBATENIbHOCTh, KPUTUUHOCTE,
CaMOCTOATENIBHOCT MbIWIEHNA. Hapsdny C MHTepecOM K (QaxTaMm MNOSBJISETCH
VHTEPEC K Teopuu. BCe 3TO T'OBOPUT O TOM, UTO YXe Ha IEPBON CTYyIEHU
BO3HMKAET HEOOXOOMMOCTDE LEJIEHANPABIEHHOTO QOPM/POBAHMSA HAYUHOT'O CIoCco0a
MBIWIEHMS, MPEOCTABJICHM O MPOLECCE MO3HAHMS Ha OCHOBE YCBOEHMS OOUMX
33KOHOB ¥ MPUHLMIIOB M O3HAKOMJIEHMS C OCHOBHBEMM METOIAM/ HAYKU -
OKCIEPVMEHTAJIBHEM ¥ TEOPETUUECKIMM, a Takke ¢ obumeHayuHsmMy MeTomami /106,
129/.

V3yueHre UCTOPUM BOMNPOCa GOPMUPOBAHMS MNPENCTABJIEHMM O METOOAX
HAYYHOT'O [IO3HAHMA B MPOLECCEe O00yueHusd (QuMaMKe [0Kasajo, 4To
yXe C KOHLA XIX BeKa HAUMHAET MOCTENEHHO KDPENHYTh yOeXIeHue B

HEOOXOIOMMOCTH MCIOJB30BATh METOIH ECTECTBO3HAHMUA OJIS 0OOmWero
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pas3BuTva yyaumxcd. H.B.KaumH Bemendan Tpy HanpaBieHus QOpMaJIbHOT'O
00paszoBaHuA: 1) pas3BUTME CIOCOOHOCTEM K M3YUEHMI0 BHELHETO MyPa
/ 0OBEKTVBHOE (opMaIbHOE 00pas30Batme/; 2) METOIE MCCIIENOBAHNS USJIOBEUECKOTO
nyxa /pednexTupynmee obpasoBanne/; 3) pasBuTMe OOIMK JIOTMUECKUX
CUCTEMATUIUPYIMX PMUEMOB, /CUCTEeMATM3MpyLlee 06pasoBaHue/ .
TpeTut Bunm (QOPMAJIbHOTO OOPa30BAHMA MOXET MCIOJNIb30BATHCA MPU
V3YUEHMM ¥ NPAKTUUECKOM [PUMEHEHMM METOIOB HAyUHOT'O I[I03HAHMA TECHO

CBA3AHHEIX C CaMMM COIEPXaHMEM @MBMKM, KaK HayKu. HpM STOM METOIEI



TIPENofaBaHMsa OOJDKHEL COOTBETCTBOBATL METONAM MCCJIEIOBaHWA, [PVMEHSEMEM B
Hayke. ®OpMMPOBaHME HAYYHOT'O MBIWIEHMS Ha OCHOBE O3HAKOMJIEHUS YUYaIMXCH C
METONaM/ [I03HAHWS, BHCTYNAd B KaueCTBE ONHOM M3 3amau oOyueHus, Tpebyer
VICIIOJIb30BaHMA PA3HOOOPA3HEIX [IPVMEMOB [T03HABATEIILHON AEATEIIbHOCTY YUalMXCA
- VHOYKTMBHOTO, OEOYKTMBHOI'O; AHAJMTMKO-CUHTETUUECKOTO, CPABHEHUH,
aHaJyioru, abcTpakuyy, OOOOWEeHMA M KOHKPeTM3auuu. AKTUBHAA TPEHMPOBKA
YUalMXCAd B TakuX (GOpMax YMCTBEHHOM NEATEJBHOCTY - 3aJiol YCIEWHOT'O
Pa3BUTMA HAYYHOT'O MBIIEHKS. TpeOOBaHME O3HAKOMIIEHUS YUYallMXCH C METOIaMA
[IO3HAHMA M MPUHLAI COOTBETCTBMA METOHA MPENONaBaHMA METOHaM M3JaraeMov
HayKy, COIJIACYACh C LesaMy o0wero o0pas30BaHMS, [03BOJIIET B 3BHAUUTEINIBHOU
Mepe U30aBUTHCHA OT MPOM3BOJIA B ONPEIEJIEHMM COINEPXaHMA, CUCTEMEL U
METOIMKM WU3JIOKEHUS y4yeOHOT'O MaTepualia MO MPeIMETaM eCTECTBEHHOHAYUYHOT'O
uykia. TeM CaMbM OHYM CIIOCOOCTBYKRT CO3IAHMI YCJIOBVMM IUIS PElleHMA
06pa30BaTeIbHO-BOCIUTATENbHEK 3303y wkossl /75, c¢.II/.

I.V.COKOJIOB Takxe OTMeYasd, UTO METOIMKA (QU3MKM ONMPAETCH C OIHON
CTOPOHEL Ha OCHOBHBIE Hauajla NEeNaroTVKy, IPYTOM, Ha Te HAayYHHE [PUEMH,

KOTOpHE MPVUMEHANTCS B (usuke, T.e. Ha MeTomoyoruio Quavku /141, c.4-6/.
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B MeTomMueckoM Mnocoduy, HAIMCAHHOM aBTOPCKVM KOJUIEKTMBOM IIOT
pykoBoacTeoM B.II1.OpexoBa m A.B.YCOBOM, UETKO BBIEJIEHA OIHA M3 3alau
Kypca Qu3uky 7, 8 KJIACCOB:

O3HAKOMJIEHVE YUaIMXCA C METOIaMy, MPYMEHSEMEMM B HAYUHBIX JC—
CJIeIOBaHMAX N0 QUBMKE (TEOpEeTMUECKOe MPEeIBUIEHVE, PaszpaboTKa pabouen
TUIOTERE, HAOJOOeHNEe, SKCIEPVMMEHT, AHaJM3 SKCIEPVMEHTAJIBHEIX (DAaKTOB U
BHIBOIH M3 HUX, MPOBEPKA BHBOIOB Ha mpakTuke) /99, c.45; 98, c.20/.

B METOmMUECKOM MOCOOMUM, HAMMCAHHOM APYTMM aBTOPCKYM KOJIJIEKTMBOM 10T
pen. C.E.KameHneukoro, JI.A./BaHOBOV BHIENEHH 3 Lefm o0ydyeHns Qu3mke B 7-8
KJlaCCax, B KaXIOV M3 KOTOPHX COIEPXATCHA M 33dauy GOpM/POBAHMA

HpeHCTaBHeHWZ O METOHOaX HaY4YHOI'O IIO3HaHMA:



I) obpaszoBaTenbHAs - MPMOOPETEHME UKOJbHMUKAMY NEPBOHAUANIbHEIX
NPENCTaBeH 00 OOUMX M YACTHBIX METONaX [O3HAHUS;

2) pas3BuBanm@as - QOPMMPOBAHME VHTEJJIEKTYAJIbHEX Y MPaKTUUECKUX
YMEHVIA;

3) BocmMTaTENbHAS - QOPMMPOBAHME HAYUHOT'O MPOBO33penmd. /100, c.18/.

B OCHOBax MeTOIMKM IPEernodaBaHMa (QU3VKM B CPeIOHeN WKoJe (o pen.
A.B.lleppmkvHa, B.T.Pasymockoro, B.A.(paOpvkaHTa) IeNaeTcsa BHBOL O 4
NyTAX PasBUTVA MBIUIEHMS YYaUMXCH, MX TBOPUECKMX CIIOCOOHOCTEM, YMEHMA
CaMOCTOSTENIBHO TOMNOJHATE 3HAHWSA, OPVEHTMPOBATHCH B HOBOV CUTYALVIA:
I) paszBuTME HAYUHOTO MbIWIEHMS, QOPMMPOBAHME IMAJIEKTMUECKOT'O METOIa
MBIIJIEHUS; 2) MPUBJIEUEHME K DEMEHMO yUeOHBX MpobieM M QOpMYJIMPOBKE
TUIIOTE3bl, TOMCKaMM IIyTU PelleHrs, MNOCTPOeHMS IJlaHa MUCCIIEIOBaHNUA,
PaspaboTKU METOIVKM,; 3) NPUBIIEUEHME YYAUMXCS K BHISIBJIEHUO
IOVUVHHO-CJIELICTBEHHEIX CBSA3E/ U ONEPVPOBAHME VIEAJIbHEMA MOIEJIAMY;

4) BHPAOOTKA Yy YYalMXCH YMEHUS CTPOUTH YMO3AKJIOUEHMS 110 MHIYKLV U

JCIYKLYIL.
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TaM %€ TOBOPUTCS 00 OIBITe 3apyOeXHOM MEeTOIUKY QU3VKM, B UACTHOCTI DPa3BUTHME
[I03HABATEJILHEIX ~ CIOCOOHOCTE)  LKOJIBHMKOB — CPeIHEer0  BO3pacTa  [yTeM
O3HaKOMJIEHNA C HayUHEMM METOLaMV UCCIIeNOBaHMA . HanpuMep, B BemmxoOpuTaumm
U3yueHye (QU3VKM CONPOBOXIAETCH OBJIALEHMEM YYaVMUCH METOIAMM HAydHOT'O
VCCIIENOBAHMA B [POLECCE CAMOCTOATENIbHEX JIabopaTOpHEIX paboT. OHK
PVOOPETAnT HABLIKY 10 KJIACCUOMKALVM, CUCTEMATV3ALMM, CPaBHEHMD, 0000WLEeHND,
aHaym3y, CUHTesy, abCTpaIrvpOBaHMI, MOLEIMPOBAHMD, Y4aTCd CTPOUTH
TUIOTE3:, CTaBUTL NPOONeMH M pemaTb ux /112/.

Ha QopMupoBaHMe MNPENCTABJIEHMM O HAYYHEIX METOLAX MO3HaHUA
YKa3bBAT HE TOJILKO METOOMUYECKVE [OCOOMSA, HO U yueOHEHE NPOTPaMMEH.
B MeTomMueckyx 3aMeuaHyax K eCTeCTBEHHOHayyHou yacTty "lporpamm

y yueOHHX NJIAHOB Iyia npycckux cpemuux wron" 1901 1, ormeuaercs,



UTO YCBOEHME COBOKYIHOCTM OTHEJIbHEIX, NPUMEHMMBIX B XU3HU 3HAHWI,

SBJIAETCS HE KOHEUHOM LIeJIblD, a TOJIbKO CPEeACTBOM IJid o0Wero obpal3oBanud. M3
LKOJIl YUEHVK [OJIKEH BHIHECTM YMEHVE [PABWILHO OPMEHTVPOBATHCA MPYU TOMOLN
CBOMX UYBCTB M MPABWIBHO ONMCEHBATL HalmozmaeMmoe yM. OH LOJKEH YCBOWTH
3aKOHOMEPHYI CBS3b ABJIEHVI NPVPOIEL ¥ 3HAUEHME 3aKOHOB IMPUPOIE! IJIS XV3HU;
ITIOCKOJIBKY 3TO BO3MOXHO, OH IOJIXEH 3HAKOMUTLCA U C IYTAMY, KOTOPHE NPUBOOVIIN
Y MOTYT [PVBOIMTH K I[IO3HAHMO S3TMX 3aKOHOB. [lpernomaBaHye QU3MKM LOJIXKHO
Pa3BMBATL Yy YUYEHMKOB CIOCOOHOCTb 0e3 NPemB34TOCTV HAONNIATh MPeIMETH U
SBJIEHUA [PVPOZIE, YCTAHABIIMBATL MX CYLECTBEHHEE MPU3HAKY, WCCJIENOBATh
IPUYMHHYD CBA3b MEXIY HUMU U SICHO GOPMYJIMPOBATE [OJIyYall/eCs Pes3yIbTaTh;
NIPernonaBaHyue JOJIKHO BBECTY YUallMXCA B METOIE €CTECTBO3HAHNA I 1ATh [IOHATHE
0 T'PaHMLIaX €CTeCTBO3HaHMA. TaM Xe OTMEUaeTCd, UTO HEKOTOPHE M30PaHHEE
TJIABE QU3MKM CJIenyeT IVIyOOKO M3ydaThb IJIA O3HAKOMIIEHVS YUaUMXCH C METOIaMM
HAYUHEIX MCCJIENOBAHM, HO HET HEOOXOOMMOCTY B YCBOEHMM BCEM QU3MKM, T.K. Ha
IEPBLIL JIaH CJIelyeT CTaBUTh 00meoOpa30BaTENIbHYI LIEHHOCTL [IPenonaBaHus

JO0TO MPeIMeTa.
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Ha ypokax HeoOXOIyMO 3HAaKOMUTb YUYEHMKOB HE TOJBKO C  (M3MdecKm
SBJIEHMSAMM, HO U C MEICJIAMM, BEIOYUMM K TMOHVMAHMI STMX SBJeHvA. OOHMM U3
BAXHEMIMX 3JIEMEHTOB MPENONaBaHUsA ABJIETCA QOPMUPOBAHME MPENCTABJIEHUN O
NyTSaX, BeOyIMxX K NPUOOPETEHM) 3HaHW, UTO [I03BOJISET pEmaTh U
TYMaHUCTUUECKYD 3amady ofyueums /51, c.17/.

OTM VIEM aKTyaJlbHEl ¥ COBPEMEHHH. OOyueHue (QU3MKe OOJKHO B IEPBYI
ouepenb B3aKJYaThbCad B TOM, UTOOH MOJHOCTBO MCIOJNB30BATE VMEIMECS
BO3MOXHOCTY IJi9 (QOPMMPOBAHMA JIMYHOCTM KaXIOT'O WKOJbHMKA CHEJATh 3TO
TJIABHOV LIEJIbI0 MPENOAaBaHMa. Kakmpll yumTelnb (U3MKM
IOJKEH OCO3HAThb, UTO OCHOBHas LEJNb MNEeNarorMyeckoro Ipouecca -
BOCIIUTAHME YUYalMXCS, a OOyuyeHyre (QU3MUECKMM 3BHAHMSAM, YMEHUSAM U
HaBBKAM - 5TO COCTaBHAA UaCTb BOCIMTAHMA M BaxHeyee CPENCTBO €I'o

ocymecTsiernd /158, c.45/.



CeruaC 3TO CPEICTBO PeaM3yeTCs HeZOCTATOYHO, MO3TOMY HAaZO NOCTPOUTH
[IpernofaBanme QuaMKyM TakuMm 00pas30M, UTOOH MCIOJIb30BaTh I'yMaHMUTAPHLIA
IOTEHUMAN OaHHOTO yueOHOTo mpemmera /149, c¢.40/. U ecim B mporpamme IO
trsyke cpemHen 00pasz0BaTenbHOM KOJEI(1990) MPABWIEHO MOCTABJIEHA LETH
o0pa30BaHMad ¥ BOCIMTaHUS, TO B 3alausM BXOOUT TOJBKO QOPMUPOBAHME
[IPEIMETHBIX 3HaHWM U [PaKTUUEeCKMX yMeHu. [lpouecc GopMupoBaHMa OOWMX
VHTEJUIEKTYAJIbHEIX YMEHM CJ1ab0 oTpaxeH. CTaBUTCSH 3afava BHPaOOTKY IJlaBHEM
00pas30M CIELUMATIbHEIX YMEHV, KOTOPHE HyXHH IJI M3YUYEHMS IAHHOT'O MPeIMeTa.
MexrpeMeTHEe IpueMsl  SBJIANTCA  Kak  Obl  "HyuelHeMu" M [OSTOMY
OTBETCTBEHHOCTM 33 UX GQOPMUPOBAHME HMKTO HE HECET.

Cpem uenen 1 3amav kypca "EcrecTro3Hanusa" paspaboransoro H/ CuMO  AlH
CCCP ecrp 3amaua OQopmvpoBaHMA OOWEyUueOHEIX YMEHWMM, WHTEJUIEKTYalbHEIX
yMEHM  (QaHaAJM3MPOBATh ¥ CPaBHMBATh, MEJaTh BEBOIE, U OOOOLEHNS,
YCTaHABJMBATL [PUUMHHO-CJIEIICTBEHHBE CBA3Y, OOBACHATH HABJIEHMUS U IMPOLIECCH,
u op.)/: ®usuka B mxone, N 6, 1988, c.29/.
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Ho HeT 3amauyu QOpPMMPOBaHMS MNPENCTABJIEHMM O METOOAX HAY4YHOTO
IO3HaHUA, Takxe Kak ¥ B mporpammax 1940 - nauana 60-X TONOB OPUEHTUPYOUX
kypC Om3vky I CTymneHM IJIaBHEM 00pPa30M Ha PElleHMe 3aJauy HaKOIJIeHMS
yuayMmucs paga GakTUUeCKux 3SHAHUM.

Kak xe oTpaxascsa 3TOT BONPOC B yueOHMuKax? B Kypce Ou3uky 4Jid TMMHA3UM
(1910) I'. TpuropeeBa BHIEJNIEH CHELUMabHEM NMaparpad: "HabmomeHue, OMHT,
33KOH" - MpMUEM He B Haualjle, a B pasfelie - 4, KODOa Yy yYallUxCsa yXe VMEeeTCH
OTNpeJIeNIeHHE 3anac (M3MyecKyx 3Hauui. TaMm %e TOBOPUTCH O TOM, UTO M3ydad
gBJIEHME, MH HaONwIZaeM er0 BO BCeX MOIPOOHOCTAX, MHITAEMCA OTHCKATh
Omxanie ero mpuuMHEL. BOCHPOM3BENS ABJIEHNE B ONHTE, 3aCTaBJISEM NPUPOIY
IEeVICTBOBATh B YCJIOBUSAX HaMy CO3MOAHHBIX, B OOCTAHOBKE KOTOPYK MHl MOXEM
U3MEHNTH IO CBOEMYy XeJIaHuo, T.€. MOIEJMPYyeM I[pMPOLYy. A 3TO Haer
BO3MOXHOCTb B CBOK OUepelb OTHCKATh MYyTEeM UCKIJIOUEHUN NECTBUTEJbHEE

[IPMYVHEL ITaHHOT'O ABJIEHUA. ToJBKO MHOT'OKPATHO HOBTOpHeMbHZ OIEIT, IIPpU



BO3MOXHO Pa3HOOOPA3HEIX YCJIOBUAKX, MNPOBELEHHEM PA3HBIMY UCCIELOBATEINAMY,
IaeT IOCTOBEPHEM OTBET Ha BOMNPOC. ONMCaHMEM SABJIEHMA U yKaszaHUEM ero
OnvxaMliux NPUUMH elle He MCUEPIEBAeTCH M3yuyeHue dApjeHud. HeoOxomumo
PACKPHTL 3aKOHOMEPHYK CBA3bL MEXIOy INAHHEM ABJIEHMEM U ABJIEHUAMM €TI0
BHI3BABUVMY, T.€. YKA3aTh ¥ YUECThb POJIb U BIMSHMUE KaXIOM M3 3TUX [PUUMH,
VHEMYA CJIOBAMY HAWT¥ 3aKOH, COTJIACHO C KOTOPEM NPOTEKAET OAHHOE fABJIEHME.
Ha ocHOBaHMM IAHHOTO (QM3MUECKOT'O 3aKOHA MOXHO YTBEPXIATb, UTO ABJIEHUE
Hen30eXHO COBEPUMTCH, KaK TOJBKO HACTYIAT ONpPemesieHHHe yCioBud. [Ipu
VI3YUEHUY MPUPOIEl MPUXOIUTCA CTPOUTL MPENNOJIOKEHNA HE TOJIbKO O NPUUMHAX
IDAHHOTO ABJIEHMSA, HO U NMPENNOJIOXEHNA 00mero xapakTrepa 00 OCHOBHEIX NPUUMHAX
VHOTIA UPE3BEUANHO
OoNbIX TPYINI ABJIEHMIA., ITY NOCJEIHUE MNPEANOJIOXEHUS [OJIyUus Has3BaHue
mvmores /50, c. 124/.

Takum 00pa3oM, yxe B Hauajie XX BeKa OCYWECTBJIANTCSH I[OMETKA

O3HAKOMJIEHMA YyYallMXCA C HAYUYHBEIMM METONAMM IO3HaHMA,; MOIEJIMPOBAHMEM,
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[IOVICKOM 33KOHOMEPHOCTY, BHIBWKEHMEM IMIOTE3H. ECTh Takye [OIBITKM U B
COBpeMeHHbX yuebHyukax /128,172/, nompoBHENT aHamM3 OaH B paboTax 30pyHON
J.4. /65,66/, HO B OCHOBHOM 5TO OTHOCUTCH K yUeOHMKAM CTApUMX KJIACCOB,
UTO KaCaeTCH ydaumxCs 7-8 KJIacCOB, TO OHM 3HAKOMATCH C METOIAMM Hay4YHOT'O
IO3HAHUA BIU30IMYeCKy 0e3 NaNbHEMIEeT0 Pa3BUTKA ¥ yIUyOJieHusd. AHaAm3
yueOHVKa -8 KjacCa [OKa3all, UTO 3HaHMA O IPaHMULAX [PVMEHEH)A 3aKOHOB
OTCYTCTBYKT.

Ceemenus O NOHATMAX: DAKT, 3aKOH, TeOpMd COZEPXATCHA OT Clydasd K Clydamn;
Pa3pO3HEHHO, HE COIJIACOBAHHO, M B Pa3HBIX KJaccax [0-pas3HoMy. Hamnpumep,
OTCYTCTBYET CUCTEMHOCTD ¥ IIPEEMCTBEHHOCTL B QOPMUPOBAHMY NMOHATHA "3aK0H"
[loraTys, BCTpedanumecs 0e3 KaKoro-ymubo MNOSCHEHNS, B yUeOHMKAX COCTaBJIANT
56% 0T OOWero uMcia MEeTONOJIOTUYECKMX MOHATYMM. B yKkazaHMAX K JabopaTOpPHEM

paboTaM He GOPMMPYKWTCHA B ABHOM BMIE 3HAHMA 00 SKCIEPUMEHTAJIbHOM MeTOone



Y YMEHVS TPUMEHATH €Tr0 B LEJIOM. [[pakTWUecKu OTCYTCTBYOT 33IaHMd Ha
cpaBHeHye, obofmenve u T.m. /84/.
[TompoOHEM aHan3 yueOHuKa 7 kjiacca cM. § 3 TJaBH 1 DaHHOM paboTHL.
OTcoOa BEITEKAET, UTO C OOHOV CTOPOHHE IIPABMIIBHO YKA3HBAETCSH
Ha NEPECTPOVKY NPenomaBaHyus (u3uKy, a C IOPYTO CTOPOHEL 3T YKa3aHUA
MaJI0 OTPaXalTCA Ha CO3IaHMM IIPOTPaMM ¥ YYeOHMKOB, T.K. aBTOPAM IIPOTpaMM
M YUeOHMKOB HEJOCTATOUHO OOUMX YKal3aHuy, a HeoOXOIMME O0DOCHOBAHHEE,
KOHKPETHEE, [IPOBEPEHHHE [PaKTVKOM PEKOMEHIALM U PaspaboTKH.

OnHOM U3 LeJeyt Kypca OuBMKU ABJIAETCH - PACKPHTME 3HAUEHVA
OM3MUECKON HayKy, KaK OCHOBH Hay4yHOT'O MVPOIIOHVMMAHMS, KOTOPOE 3aCTaBJISAET
COOON JIMb MOHATUMHEI UHTEJIIEKTYAJIbHEY ACIIEKT MUPOBO33PeHNs; 00yUYeHue
OU3MYECKOMY MBIWIEHVIO, [OHVMAHMIO OCHOBHEIX MIEWN, [PUHLMUIIOB, METOIOB HAYKU.
oy 3TOM MaTepman Qu3uky 7-8 kjlacCa HOJIXEH OTJIMUATBCA OT MaTepuala
CIIELYIMX KyPCOB TOJIbKO YPOBHEM
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cooluennd. M3yuad ¢M3MKY, ydaluyecs BCTPEUanTCHd C HAaYUHEMM (aKTaMy,
SBJICHUAMY, 3HAKOMATCH C NPOCTe/mmmMy Qu3nuecKyMy NOHATMAMY, 0000meHne
KOTOPEIX MNPVBOINT K [OHMMAHMI 33KOHOB OOBEAMHAKNIMX TPYINE (M3MUECKUX
apyeHmit. CTPyKTypa OoOmey CBA3U ABJIEHUM 3aKJaIEBAETCH MyTeM O00OWEeHUA
MaTepuasa C IOMOLIBI MOJIEKYJISAPHO-KUHETUUECKUX U 3JIEKTPOHHEIX
npencrTasyieHn. Ha 3TOM ypOBHE B IOCTYIHOV QOPME M3YyYaTCH BCE BaxXHENMIMUE
bopmel mBUxeHMs MaTepuy /108/.

OCOOEHHOCTh [HOETCKOT'O MBIIJIEHUS COCTOUT B TOM, UTO I[I0O3HaHME
MaTepUasbHOM NENCTBUTEJIbHOCTY HAUMHAETCA C UYBCTBEHHOT'O BOCHPUATHA
CJIOXHBIX TIPEIMETOB U SBJIEHUM. HO HYXHO YUMTHBATH HEBO3MOXHOCTEH MO3HAHUA
TaKUM [IyTeM aTOMOB, 3JIEKTPUYECKOTO NOJA ¥ T.1. [I03TOMY 10 Mepe HaKOIIeHUS
beHOMEHOIOTUUECKMX (QAKTOB M [0 MEpe Pas3BUTUA BO3MOXHOCTEN IJif
bopMupoBaHMa abCTPAKTHOTO MBIIJIEHUS YUalUMXCHd HEOOXOOUMO MEPEXOIUTH K

BRIACHEHMI0 MOIEJIEHOT'O XapaKTepa pAld OCHOBHBEIX @MSML_TGCKMX TIOHATVIA.



lon MOIENBI MOHMMAETCS TaKasd MHCJIEHHO NPelCTaBlSeMas WM
MaTepuabHO PeaNu30BaHHAS CUCTeMa, KOTOpasd oTobpaxasd WM BOCIPOU3BOIA
0OBEKT UCCIEeNOBaHMS, CIOCOOHA 3aMellaTh eT0 TaK, UTO ee M3YUYeHMEe NaeT HaM
HOBYD MHQOpMaLMin 00 3ToM 00wekTe /168,c.19/. Momenms mpencTaBnsgeT CoOOM
YIPOMEHHY KOMUO OENCTBUTENBHOCTY, U3 KOTOPOM MBI CO3HATENBHO UCKJIOUMIA
HECYIECTBEHHEE OJI HAC SJIEMEHTH. Ydalumecs IOJDKHEL Pa3/iuaTh MOZEJb U
DEaNbHbA QU3NUECKMIE OOBEKT MM SBJIEHUE, TOHMMATh, UTO BHOPAHHAS MOIEIb
XapaKTepu3yeT JUlb HEKOTOPHE CBOMCTBA PeallbHOTO OOBEKTa, UTO €€ MOXHO
Iasiblle YTOUHNUTH. [IKOJbHUKOB HEOOXOOMMO 00yYaThb YMEHMK CO3HATENBHO
IPUMEHATb MOJENbHH TTOOXO0N K UBJIOKEHND ¥ OOBICHEHMD (QU3MUECKMK ODBEKTOBR
B CIeIyllel MOCJIENOBATENbHOCTY: ) HAKOIJIEHVE OMNHTHHX (aKTOB;
2) coszmaHue MozenM; 3) TMpelcKa3aHue Ha €€ OCHOBE HOBHIX SBJICHUI;
4) mpoBepKa MNPaBWIBHOCTYM INPEeNCKa3aHus; 5) NPUMEHEHUE MOMEJIN;

6) ee yTOYHEHMEe WM CO3IaHMe HoBOM Momesm /140, c.123/.

36

[lyTeM MOCNemoBaTENBHOTO PACKPHTKA B OOyUYeHMM QM3MKE DO M B3HAUEHUA
MOJEJbHOTO MOAXO0Ha K MCCIENOBAHMI SBJIEHUM NPUPOIE Y WKOJbHUKOB
GOPMMPYITCA OCHOBH aNTOPUTMUUECKOTO MBIJIEHNA, COCTOSMETO B YMEHUU
BHIENATh aJITOPUTMUUECKYK OCHOBY SBIIEHUM PEaNbHOCTM, OIMUCHBATE UX
bopMaTbHEMM CPEACTBAMM M 3aTEM MCIIOJIb30BATh Ha NpakTMKe. Takum 00pasoM,
CO3IAnTCA YCJIOBUA I GOPMMPOBAHUA HAYUHO-TEOPETUUYECKOTO CTUIIA
MBIIJIEHMS, HEOOXOOMMOTO IJIS MOATOTOBKM K TPYOY C OHICTPOM CMEHOM TEXHUKMU,
ODOPYIOBAHUS ¥ TEXHOJIOTUM, KOMIBOTEPU3AUMUM HAYKU U MTPOU3BOICTBA .
ABNAACH CPEICTBOM IIOJIyUYEeHMS HOBHIX 3HaHWMI, MOIEJNIb NPEICTaBISET
crneuuduueckoe Opymme ONOCPEICTBOBAHHOTO M3YUeHUS OOBEKTOB
TEeMCTBUTENBHOCTM. KOTIa HEMOCPENCTBEHHO U3YUEHNE VHTEPECYHIETO 0OBEKTA
0 KaKyM-JMOO MPVUMHAM SBJISETCH HelLeJieCOOOPa3HBIM MM HEBO3MOXHEM
BOBHMKAET HEOOXOOVMMOCThL B MOEAJIbHOM MOZes. [IpyMepoM TaKMX MOZLEJIEN

ABJIANTCA MOZEJIM — MNPpelCTaBJICHUA. XapaKTepHaﬂ OCODOEHHOCTb TaKMX



IPENCTaBJIEHU)I COCTOUT B TOM, UTO OHM ABJIANTCSH PE3YJIbTATaMM, He TOJIBbKO
HENOCPELCTBEHHOT'O UYBCTBEHHOT'O OTPAXeHNd, IeATEJIbHOCTM aOCTPAKTHOI'O
MELWIEHVA . HamprMep, MOZIENb MOJIEKYIIEL

CWIOBHE JIMHVUM ¥ T.I. [pyTMM BUIOM MIEaJbHEIX MOIEJIEN ABJIANTCA

3HAKOBLIE MOIEJN.

CylleCTBEHHEM MOMEHTOM JIOOOM 3HAKOBOV CUCTEMHl ABJISETCSA MNPOLENypa
bopmamzaumy: 1) 3amaercd andaBuT; 2) 3amanTCH NpaBuia, NOPOXIAKIME
U3 UCXOOHEIX 3HakoB anbaruTa "cnoma", "topMmymnH"; 3) dopMymmMpyoTCS
npaBwiia O KOTOPEM OT OLHMUX CJIOB, (QOPMYJl NAHHOM CUCTEMEL

IepexX0oIUTs K IpyruM; 4) QopMynmpylnTCs MUCXOIHBE [OJIOXEHUA. [lpuMepoM
3HAKOBHIX MOIEJIEN ABJIANTCH MU300PaXeHUS BJIEKTPUUECKMX LENel, Pa3JMuHbe
rpaduxm.

KpoMe wmIeasbHEIX MOIEJIEN MCIOJIb3YITCA MAaTepUalibHEle, KOTOPHE I'yT OHITH
OMBMUECKYM M MaTeMaTuueckyMu. [Ipy Qu3yueckoM MOINENVPOBaHMY OOBEKTEH

00NaanT CIedyoIyMA OCODEHHOCTSAMM: 1) MOIENb
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TEOMETPUUECKY NONIOOHA HATYpPE; 2) MATEMATUUECKOE ONUCAHME MOIENM TOJIKHO
COOTBETCTBOBATh MATEMATMUECKOMY ONMUCaHMK OOBEKTA MCCIENOBaHMA.
[lpouecc MoOZenMpoOBaHMA  CBA33H C  YMOBAKJIOUEHMEM [0  QHAJIOTWHA.
YMOBAKJIOUEHVE 10 aHaJIOTVMY OCHOBAHO Ha OOHAPYXEeHMM TOXOECTBEHHOI'O B
Pa3MUHOM: eCJM vMeeTcd OOBeKT A, obyafanuyi CBOWCTBaMU Ai, Az, As
As.Avn v OOBEKT A1 CO CBOMCTBAMM A1, Az, As ... Ay, TO U3  3TOTO MOXHO CIEJATh
BEIBOZ: BEPOSATHO OOBEKT A: 00jaflaeT CBOMCTBAMU Awi.
du3nueckasd MOIesb Ha YPOBHE aHaJIOTMM [IO3BOJIAET B HaJIbHENIEM [NEPeXOINTh
K KOJIMUECTBEHHOMY MCCJIEOBAHMI 3aKOHOMEPHOCTEN O0beKTa. Hammume
MAaTEMATUUECKOT'O annapaTa [O03BOJIAET [PMIATh aHalormM 00Jiee CTPOIyi
MaTEMATMUECKYD (GopMy - OQOpMYy MaTeMaTMUeCKOM Teopuy [omobusd. TakuM
o00paszoM,  JIOTMUECKMA  XOI  PACCYKIOEHMV  CBABA@HHEM C  QUB3MUECKUM

MOIOeJIMpOBaHMEM, OCHOBAH Ha allllapaTe TeOoprn nonoous IMJNC YMO3AKJINUEHNS T10



aHayiorvu. [lpymepamy QUBMUECKMX MOZEJIEM SBJIFNTCA MOIeJlb OpPOyHOBCKOTO
IBVXEHMS, SJIEKTPOQOpHas MalMHa U T.II.
MaTeMaTuueckye MOOENM ABJIAKNTCA MaTepPUaJIbHEMM, UX HEOoOXOmMMO
OTJIMYATh OT MOIEeJeM MaTeMaTuKM (3HAKOBHIX). I[lpuMepaMyt ClyXaT
TUOPOIVHAM/UECKAS aHAJIOTVIA BJIEKTPUUECKON LEny, NPYXVHHBM MaSgTHUK [IPU

N3Yy4YEeHNUN K0JIEOATEJIbHOTO KOHTYPa U T.II.

/ \
‘MaTepmaHbeIe‘ IM,I[eaJIbeIel
v AN / T~
@MBM‘I@CKVI@ MaTeMaTHndeCKMe IIpeCTaBJIEHNMA 3HAKOBEIE

Momenmu Takxe MOTYT HENUTHCA [0 XapakKTepy BOCIPOU3BEIEHMS CTOPOH
OpUI'MHaJa. TOXKIECTBO MOIENM M OPUIMHAJA MOXET OHTh CyOCTaHLMOHAJbHEM,
CTPYKTYPHEIM ¥ QYHKUMOHAJbHEM. CyOCTaHUMOHAJIbHAS MOIENb

SBJIAETCH UIOEHTUUHOV OPUIVHAIY 110 CBOEN QU3MUECKOV NPUPOLE U CTPOUTCSH

IOByMS criocobamy: MacmTabHOV medopMalyMen CUCTEME OPUIVHANA
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JI BKJIOUEHVEM SJIEMEHTOB CUCTEMH OPUTVMHAJA B MOZENbL (MOZIENb
SJIEKTPUUECKOTO 3BOHKA, PAKETH M T.I.). CTPYKTYPHHE MONENM VMATVPYIT
OPTaHM3aL0 OPUTMHATA. [Py 3TOM HEOOXOIMMBM YCIIOBMEM MOIEMPOBAHMS
SBJIAETCS He MOmobMe CTPYKTYp MOIENM U OPUIVMHANA, CTPYKTYD CUCTEM
OTHOWEHV MOZIEN ¥ OPUTVHAJA (MOIEJb pPhrdara). OyHKUMOHAJIbHEE MOIEIM
VMATVIPYIOT CIOCOD TMOBEIEHMST OPUTVMHATA. KpOMe 3TOTO MOTYT OHITh CMEllaHHEE
Momerm /72, 103/. B mpouecce sMIMpUUECKOTO NMO3HaHMUA BO3HMKAET 3ajava
BEIIBJIEHMS 3aKOHOMEPHOCTM M3MeHEHT 00beKTa, er0 CTPYKTYPH. Kak mpaBuio,

Ha COBPEMEHHOM YPOBHE Pa3BUTVA METOIOB HaAyYHOI'O TO3HAHUA PEI3YJIbTATH



SMIVIPUYECKYX UCCIIENOBAHUM OTOOPaXanTCsd B HEKOTOPYH 3HAKOBYH
cxeMy-Tabmly, rpadux ¥ T.0. [anbHeNuee UCCIeNOBaHME MOXHO yXe BECTU C
Mozesibl. C TOUKM 3peHrs ofWero xOma MO3HaHMS, [OCTPOEHME MOINEN B
[POLIECCE SMIMPUUECKOTO M3YUEHNS NIPEIMETOB U ABJIEHVN [PEICTaBIAET COOOM
BaKJIOUNTEJIBHED DTall [I03HAHMA Ha, YPOBHE ABJIEHMA. CaMo Xe U3yUyeHVe MOLNEIN
eCTb He UTO VHOEe, KaK M3y4YeHVe U I[O3HAHME CYWHOCTM OOBEKTA.
BO3MOXHOCTE MOZEMPOBATh OOBEKT Ha OCHOBAHMM 33IAHHEX €I'0
SMIVIPVUECKUX TIPU3HAKOB ABJIAETCHA OLHMM U3 KQUECTBEHHHIX [0KA3aTEJEN
VHTEJUIeKTa. JIpyrvM NOKazaTesieM fABJISETCA YMEHVE BBUIIBUIATL IWIIOTE3H,
UTO SABJIAETCA CJIOXHOM IO3HABATEJIBHONM MPOOJIEMOY, KOTOPYK MPVXOIMATCH
PEliaTh YUEHVKAM Ha YPOKaX.

B mpouecce BHIIBMXEHNUS TUIIOTE3 BaXHO HAYUUThH WKOJIBHUKOB OOOCHOBEBATH
[PELIIOJIOKE NS, OOpallaTh BHVMAHME Ha CYWECTBEHHOCTh, IOCTATOYHOCTH
apPI'yMEHTOB, M3 KOTOPHX BHTEKaeT MPEenrnojioxeHre. UeM TBepxe, IUyOxe
OOOCHOBAHO IMPEANoJIOXeHNe, TeM Oimpke OHO K MCTMHe. OOydeHue WKOJIbHVKOB
BEIIBJOKEHVIO TUIIOTE3El €CTh CIOCODO PasBUTHA CIIOCODHOCTEN MPENBOCXMUIATEH
CBOMCTBA [O3HaBaEMEIX (M3NUECKMX [PEIMETOB ¥ ABJIEHMM. JTO IOATOTOBKA K

COCTaBJIeHVM0 ODOOMEHHHX [JIAHOB, K HAYUHOMY MCCJIENOBAHMIO, K TBOPUECKOMY

TPYAY .
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B NCMXOJIOTMM YCTAHOBJIEHO, UTO TBOPYECKOE MHINIEHME HAUMHAETCSH C
IPOOJIEMHOV CUTYaLMY, Y MECIIUTEJIbHEE [POLECCH HANPABJIEHE Ha €€
paspemenye. CaM NPOLECC PeleHMsd 3aJauM HauMHAETCA C OCTaHOBKU
TUIIOTE3El, MEICIUTEJIBHOTO MNPENBOCXMUIEHNS MUCKOMOT'O Pes3ysbTara.
BHIBUXEHME 3TMX TUIOTE3 3aBUCUT OT TOTO, HACKOJbKO PA3HOCTOPOHHUMY,
TVOKVMY M TIOLBVXHBIMY 3HaHMAMY BJIaLIE€T YUYEHNK. [[epBOHAUANIBHO IMIOTE3H
MOTYT OBITB HEHNOCTATOUHO OINPElEeNIEHHEMV, HO BOBHMKHYB, HAUMHAET
HANpPaBJIATh OEUCTBME. Pe3yIbTaThH NPOU3BOOVMEX NEVCTBUMA CONOCTABIANTCS
C CO3ZaHHEMM TUIOTE3aMM, ONarofaps YeMy OHU [POBEPSANTCH, YTOUHANTCH,

npeobpasynTcs, BCe 0ojiee NPUONMMKAsACh K PEe3yJbTaTy.



Takve TepMyMHE, KaK IMUIOTE3a, MOLEJb, MOIEJIMPOBaHME ¥ Ip. 0003HAUAKT
npueMel (cpencrtea, (QOpPMEl, METOIE) MNO3HABATEJIBHOM LOEATEJIBHOCTY, U
XapaKTEPM3YNTCA HEKOTOPLM CIELVOUUECKMM COLEPXaHVEM PASIIVUHEE CTOPOHEL
I03HABATENBHOTO npouecca. ONHAKO B CUIY NPUCYWLEN 3TUM TepMyHAM
MHOT'O3HAQUHOCTY BO3HMKAET MCKYLEHME NPEeNCTaBUThH [I03HAHKE B LEJIOM KakK
HEKOTOPOE MOIEJIMPOBAHME, KaK HEKOTOPOE BHIIBUXEHNE U IPOBEPKY IUIIOTES.
XOTS TAKOT'O poLa CyMMAapHHE XapaKTePUCTUKM [MO3HAHUA U UMEKT M3BECTHEHE
OCHOBaHMA, OIHAKO, NP 3TOM MCYE3aeT CIeLMQuuUecKoe COINepxaHue
MOIIENIPOBAHNA WL TUIOTESH.
[losTOoMy HEOOXOImMMO, MNpPEeXIe BCErO, YTOUHUTH MOHATME IMIOTe3H. ['0BOpPSA O
PA3NIMUHEIX CMBICTIAX TepMMHaA "runoresa", Npexne BCEero ero ynoTpelseHye B
3HQUEHMM BEPOATHOE (MPEINOJIOKUTENIBHOE, JIMUHOE) 3HaHMEe B OTJIMUME OT
3HaHMA LNOCTOBEPHOTO, HOKA3aHHOTO HAIEXHO OOOCHOBAHHOTO. B 3TOM
3HQUEHMM TepMyH "munoresa' ynoTpebndeTcsd, HalNpyMeEp, B BHPAXEHUM TUIIA
"370 TONBKO TMnOTe3a" ¥ Op. B TAKMX KOHTEKCTAaX He MOET Peuy Hy O Crocole
[OJIyYeHMs ;, HU O POJ, BHIIOJHAEMOM VMM B MPOLECCE [O3HAHMA, a JMilb
KOHCTATMPYETCH er0 NPOOJeMaTUUHEY XapaKTep, [MnoTesa B WMPOKOM CMEHICIIE

- 3TO TO, YTO MOXeET OBITb Ha3BAHHEM
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MOMEHTOM 3BPUCTUUECKOTO PAaCCyXIOEHVsS, HOTaIKOM. 3TO O yeM O TO Hi
Oeio. [lpeoMeToM TakKoV OOTaIKY MOTYT OHTb ¥ HEKOTOPHE BHYTPEHHME

"MexaHu3Me" MPOUCXONALMX OU3NUECKUX ABJICHUIA.

['unoTes3a B Y3KOM CMHCJIE BHIOJHAET B MO3HAHUM CUCTEMATU3UPYOIYD
byHKUMO, MO03BOJNAA O0BEIVHUTE HEKOTOPYH COBOKYIHOCTH 3HAHUM B CUCTEMY
3HaHMM . [UIIOTE3a B Y3KOM CMHCJIE (HayuHas TUIIOTE3a) 3TO0 TO, UTO B CIyUae
CBOETO MOITBEpXIeHna obpasyer Teopun /14/. Ha mepBoit CTyIeHK
o0yueHns QusaMKe peub UIET B OCHOBHOM O TUIOTE3E B MMUPOKOM CMEHCIIE,

KOTOpad MNpuMMEHAETCA B CJIEOYKIMX CJIydYaAax:

1) obobmeHMe ¥ CyMMMPOBAHME DPE3YJIbTATOB NPOBENEHHHX HAOIOIEHUN U



OKCIIEPUMEHTOB; 2) VHTEPOpeTaluusd NONyUueHHbX 0000meHuit; 3) 0OOCHOBaHME
HEKOTOPHX paHee BHBEIEHHHX MNPEANOJIOXeHMN; 4) [JIaHMPOBAHME
OKCIIEPUMEHTOB [OJIS INOJYUEH)S HOBHX HAHHEX WY NIPOBEPKY HEKOTOPHX

TONYIEHNUN

C THOCEOJIOTMYECKOM TOUKM 3PEHMS [PU aHalM3e TUIOTE3H BaXHE HE TOJBKO
ee dopMa MM JIOTMUECKME OCOOEHHOCTY BXOHNAULMX B HEe I[OHATMM, CKOJIBKO
METOLOJIOTHUYECKMM CTATYC KakK CaMMX CYXIOEHMM, TakK Y MX COCTABJIANIMX . OTOT
CTATyC OIpeNeNdeTcsd, Npexne BCEro, OCODEHHOCTAMM MPOMUCXOXIEHNUS
TUIOTE3H U TUIyOUHOV OTPAXEHUS OENCTBUTENIBHOCTY B MOHATUMHOM alllapaTe
Y caMoM CyxmeHyy. OTCofa Mel OJIy4aeM ¥ TPU OCHOBAHMA KJACCUQUKALIL:
[IPOVICXOXIEHNE, CTENEHb TEOPETUMUHOCTM, YPOBEHb IUIyOMHH. I)
[POUCXOXIEHNE TUIOTE3E MOXET OHTb PA3JIMUHEM: OHa MOXET BO3HUKHYThb
Onaromaps aHaJlOTWM, MHIOYKUMM, OeOyKUWM UM PeNyKUVM, T.e. TPaIVLMOHHO
M3YyUanmyMCs B JIOTMKe crnocobamy OOOCHOBaHMUS CYXIEHWS.
I'mrnoressl, GOPMyJIMPyEMEIE HA OCHOBE METOAA aHAJoOTMy, MOTYT 0as3MpOBATHCH
J00 Ha SBHOM MCIIOJb30BAHMY COOTBETCTBYKWETO TUIA PACCYXIEHM, JMOO Ha
VIMIJTALUMATHOM OOHApPyXeHVMY CXOICTBA MEXIY PAa3JIMUHBMMA [0 CBOEN MNPUPOIE

KJaccamy SBJeHM. B J000M Cliydae MOXHO
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BLIIGINTL IIBA BMIA aAHAJIOTWN:

a) aTpubyTyUBHAL AHAJNOTMA, KOTIA CBOMCTBA OZHOTO MHIMBUIYAJIbHOTO SBJICHUS
MEPEHOCATCA Ha IPYTOe SABJIEHME, YTO OKA3HBAETCHS BOBMOXHEM BCJIEICTBUE
CXOIICTBA MO HEKOTOPHM IOPYTVM CBOVCTBAM MEXIy SBJIEHMAMM, HATPUMED,
PENINONIOXeHNe O CYMECTBOBAHMM BHTAJNKMBANMEN CUJIEL B T'aske, ECJIM OHa

OOHapyXeHa B XUIOKOCTH;

0) CTPYKTYpHAsd aHalloTMs, KOTIa 3aKOHH OOHOTO KJ1aCCa SBJIEHUI IEPEHOCUTCH

Ha 3aKOHH IpyTOTo kjacca. Hampummep, IeicTBMe 3akoHa [lackansg B Tasax.



VIHOYKTVBHEE TUIOTE3E NPEennojiaralnT UCCIeNOBaHNe MHOXECTBA YaCTHEIX
CilyyaeB. MOXHO pa3yvyaTh ABa BUIA VHAYKTUBHEX OOOOWEHNN: &) MHOYKTUBHEE
0000meHnd NMepBOT0 YPOBHSA, OCHOBAHHHE HEINOCPEACTBEHHO HAa 3MIMPUYECKUK
IaHHBIX . Hanmpumep: BCE METAJJIE IPOBOIAT BJIEKTPUUECKUM TOK; 0) UHIYKTUBHEE
0000meHna BTOPOTO YPOBHA, MCXOLAWME M3 UHIOYKTMBHHX OOOOWEHUN [IEPBOTO
ypoBHSA. Hampumep, BCe BelleCTBA, B KOTOPHX €CTh CBOOOMHEE 3apsAmH,
IPOBOIAT BJIEKTPUUECKUNA TOK.

Ha ypoxax Ow3uxy yyaumymcs 4acCTO NPUXOAUTCA BHIBUIATH MOpen-
TIOJIOXEHYS, BEICKA3HBAThH HOTANKM, BHIIOJHAA JAOOPATOPHEE M MNPAKTUUYECKME
3aaHNs, AHaM3YpPys HaOJloOaeMele OIBITH, CTAJKUBASACh C HNPOOJIEMON
BHIBMHYTON YUMUTEJIEM BO BPEMsS M3JIOXEHMA HOBOT'O MaTepuana.

BHIBMXEHME NPENNONIOKEHNMA — 3TO MEPExXO0l OT KOHKPETHHX PealibHO
BOCIPVH/MAEMEIX ABJIEHUM K HEM3BECTHBM, [O3HaHME HOBOTO. IKOJIBHUKM
[IOCTENEHHO MPaKTUUECKM OBJIAIEBANT OTIEJbHEM) 3JIEMEHTAMM HAYUHOT'O
[I03HAHMA, OTHENIbHEMM MNPOLEedypPaMy MOMCKOBOM NEATENbHOCTM M IPU 3TOM
UCIETEBANT PafoCTh OT CaMOCTOSATEJIbHBIX YCUIIU/ MEICIIA.

MomenmMpoBaHue, BHIBWKEHME TUINOTE3 MO3BOJIANT BHSACHUTH CYIHOCTh
SBJIEHMA, UTO B CBOK Ouepelb INACT BO3MOXHOCTb PACKPHTH MPUUMHEL JaHHOTO
ABJIEHUSA, a OOBACHUTH SABJIEHVME 3TO 3HAUUT PACKPHThH 33KOH, KOTOPOMY OHO

NOOUMHAETCA. Yuamyecd -8 KJIACCOB 3HAKOMATCH
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C KOHKPETHEMV 3aKOHaM (Qu3yvky. HO CaMO TMOHATME 3aKOHA OCTaeTCH
—-TIOHATHEM HEe TOJIbKO IVIS HMX, HO MHOTIa M g yumrenen (cM. § 3, ¢.49
TIAHHOM PaloTel) . ECIM B NCUXOJIOTVM U IMOAKTMKE IPOLECCH OOOOWEHNSA
MpeoOpa30BaHNA TIOHATV PACCMATPVBAITCS KaK OCHOBHBE (DOPMBI MBICIATENIEHOM
TIeSTENTbHOCTY YUAlXCS, TO 3aKOH Kak GopMa WM MPOIyKT MEICJIEHHOTO
ODOOIEHNS COBEPIIEHHO HE aHAJM3VUPYETCHA. A Bellb 3aKOHBEl, OTPaXaKume CBA3M
Y B3aVMOOENCTBMS MATEPMAJIBHOTO M/Pa B MIEaJIbHOM chepe MBLUIEHVS, XOTH

1 ¢ GOPMaJIbHO JIOTMUECKOM TOUKM 3PEHMs, SBJILIOTCS CYXIEHVAMM O Hambollee



CYWECTBEHHEIX [PVIBHAKAX BTOM CBSA3RM, HE TOXIECTBEHHB! [TOHATVAM.

HayuHel! 3aKOH NPEeNCTaBIAET COOOM BIIOJIHE ONPENEJIEHHYI PasHOBUIHOCTD
TWIIOTE3E], TONTBEPKICHHYI Ha MPAKTUKE ¥ OTOOPaXalllyld OOBEKTVBHYIO
33aKOHOMEPHOCTE . 3aKOHE! 3aHVMAKT LEHTPAJIbHOE MECTO B HayKe, I[OCKOJIBKY
KOHEUHOM LEJIbI0 MCCIIENIOBaHMS SBJIIETCH YCTAHOBJIEHME OOBEKTVBHBEIX
33aKOHOMEPHOCTEN, JIeXalXx B OCHOBE HaOJIONAeMEIX BMEHEHVM. B 3aKOHaX
VICCTIEIOBAHME COINPMKACAETCHA C CYWHOCTBI M3YyYaeMOT'O SABJIEHVS VI
npemvera. [loaToMy mnpouecc o0yueHys HyXHO BECTM TaK, UTOCH ydalpecs He
OT'PaHNU/BAJCE ODHAPYXEHMEM BHEUHVX [IPU3HAKOB [PEIMETOB U
aByieryi, "Ecim Oel GopMa MPOSBJIEHMS U CYIHOCTM €1 HENOCPEeOCTBEHHO
COBNAZJIM, TO BCAKAA Hayka COkUla Obl maymmmen" /2, c.384/.

HeoOxomma crneuyarnbHas yuyebHas paloTa UWKOJBHMKOB 10 BBIABJIEHVIO
CYWHOCTV SABJIEHVM U MPOLECCOB, CKPHITHX 334aCTyld VX Pa3JIMUHOM BHELHEN
bopmoni.

YCBOEHME INOHATUA 3aKOH MMeeT OCODEHHO 0O0Jblioe MeTONOJIOTUUECKOE
3HAUEHVE, TaK KaK ero MPVMEHEHVE JIEXUT B OCHOBE HAyUHOT'O [OOXOHA K
U3YUEHMI BCEX ABJIEHUI, B TOM umclie u Quandeckux. Mexny Tem 1o 11 xnacca
HM B OIHOM IIKOJIbHOM yueCHMKe, (xpome Qu3uku 7,9), Oaxe He OeJaeTcs
TIOMBEITKY OOBSACHUTH CMEICH 3TOTO TEPMMHAE, BCJELCTBME UETO HA NPOTAXKEHUU

HECKOJIbKMX JIET yUallMecs ONepupynT M (QOpMajbHO.
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OTO HAHOCUT HEINONPABMMEM YUEPO U3YUEHUI QUBUUECKMK U IPYIUX
3aKO0HOB, (QOPMMPOBAHMK HAYUYHOTO MUPOBO33PEHUS.

PasnuuHele MCCIIENOBATENM B Pas3HHE TOIH OOpallaiM BHUMAHME Ha TO, UTO
YUEHVKM HEe YMENT MNPUMEHATH TaKye OOlEeHAyUHBe MOHATUS KAaK MOIEJb,
TUIOTE3a, 3aKOH M He NOHMMAKT ¥X comepxanus. OOmEeHayuHble MNOHATUSA HE
VIMENT HEOOXOOMMON OMOPH B XM3HEHHOM OIBITE YYalIMXCH, M HE HAMNOJHAKNTCH
CMEICJIOM Yepes omnpemesieHns, hopMupyeMele B MPOLECCe O0yuyeHus, ydaumecs
HEe YMENT BHUJIEHMTb X CMBICJTIA M3 KOHTEKCTa. He TOJbKO WKOJbHVKK, HO U

OKOHUNBIIME LKOJIy B IIOHABJAKIEM OOJIBIIMHCTBE CJIyda€B He CBAS3BIBAKNT C



OOleHaYYHEMY TTOHATUAMM M METOIAaMM HUKAKOTO comepxanus /66, c.19/.
TakuM 00paszoM, Mbl BUIMM, UTO HE OCYMECTBJSETCSA B IOJIHOM Mepe
o0pa3oBaTesibHas, Pa3BuBanlas ¥ BOCOUTATENbHAA QYHKLUMM NPEICTABJICHUN
0 MEeTOJax HAayuHOTO IM03HaHWUS, KOTOPHE SABISNTCA HE3aAMEHMMBIM CPEICTBOM
TTOJTHOLIEHHOT'O YCBOEHMS TEOPETUUECKUX 3HAHMM. JTPAnT 3HAUNTENBHYI POJIb
B DOPMVPOBAHUM TEOPETUUECKOTO MBIIEHUS YUallMXCA, UTO B CBOK OUEPEINb

ABJIAETCA HpeﬂHOCbIJ'IKOIZ 1 HeOOXOIVIMBIM YCIIOBUEM TBOpquKOIZ OEeATEJIBHOCTHU.
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TomaBa I § 3 CoCTOSAHME NPaKTUKU
bopMMpPOBaHMA MPelCTaBJIEHUM O MeTOoIax
Hay4YHOT'O IIO3HaAHMUA B Ipolecce oOyUYeHUS

busuke B /-8 KJaccax.

[IJIAHOMEPHOE M3yUeHMe, CUCTEMAaTUUYEeCKHUE
YIIPaxXHeHMsa B IIPUMMEHEHMM, a TaKXe CO3HAaTeJIbHOe
MCIIOJIb30BAHME [IPM BBIIIOJIHEHUYM YyUEOHEIX UCCJIeDOBAHMN
METOIOB HAYYHOT'O I[IO3HAHUSA CIHOCODCTBYKT JIydlleMy
YCBOEHMIO 3HAHUM UM QOPMUPOBAHMID YMEHUM
CaMOCTOATEJIbHO NpuobpeTaTh 3HAaHUA.

MexIy TeM MCIIOJIb30BaHUE B y4eOHOM IIpollecCe 3TUX

METONOB MNPOBOOMTCSH TakK, CJIOBHO OHUM M MX KOMIIOHEHTEH

XOPOoUO M3BECTHH WKOJIbBHMKAM M B IIOJIHOM Mepe VMU

OCO3HAaKTCA. B yueOHO-MEeTOONUECKOM JIMTEPATYPE OO CUX

nop OwelTyeT ommMOOUYHAA TOUKA 3BPEeHUS, COIJIAaCHO

KOTOPOM (QOopMMPOBaAHME Yy WKOJIBHMKOB HAYUYHOI'O Clocoba

MBIIJIEHUA OTOXIOECTBJIAETCHA JIMOO C NPOCTBEIM YCBOEHUEM

yueOHOT'O MaTepuasa, JmMbO C pasBUTUEM

GopPMaJIbHO—JIOTMUECKOT'O MBIJIEHUA, JUOO C yMEHUEM

[10JIb30BATHECSH QUIIOCOOCKOM TEPMMHOJIOTUEN .

Y3KUM NPakKTULM3M, CBOOALMM GOPMUPOBAHMUE

MMPOBO33PEHUSA K YCBOEHMIO TOJIBKO COIEPXaHUS yUeOHBIX



npeIMeToB, IPUBOOMT K TOMY, YTO CHIMXAaeTCHd
MMPOBO33PEHUECKOE 3BHAUeHMe COONEPXaHMS MKOJIBHOTO
OOyUeHMSa M BMECTO LIEJIOCTHOM KAaPTMHBEI MMpPa B CO3HAHUU
yUallMXCHad BaKPejgeTCsd HeKOTopasa CyMMa M30JIMPOBAHHBIX
bakTOR, HAYUYHHIX GQOPMYJI M ONPemdesiIeHMM, OTOPBAHHEIX OT
peasibHOM IOEVCTBUTEJIBHOCTM . He MeHBbIIyI OIIaCHOCTH
npeicTaBJIgAeT M IOpyTrad KparHOCTb, KOI'Ja
NPEennpPVHYMAKTCA MOMNBITKM YCTAaHOBUTH GOpPMaJIbHBEIE CBSA3U
MeXny Y4YeOHEM MaTepraljioOM UM OTHOEJIbHEMM (OMIIOCOQCKMMM
[IOJIOXKEHMAMM , I[IOHATUSAMM, WMIOEIMM, MeTOOaMM HayKMU.
BEIBOIEI CBA3aHHBIE MCKYCCTBEHHO C M3y4YaeMbM I[1peIMETOM
[IPEeBPAlAlTCS B WUIOCTPALMI, HMKAK HEe IIOMOT'AIyK HU
opraHM3aluM ydeOHOTO Opolecca, HUM ITJyODOKO-
OCMEICJIEHMIO YyUeOHOI'O MaTepuraljla, HM CO3HATEJIbHOMY
MCIIOJIb 30BAHMIO 3HAHMA B I[TIO3HABATEJIBHOM U [IPAKTUUECKOM
IeATEeJIbHOCTYM WKOJIBHUKOB .
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Cpenr nemaroroB-IPAaKTUKOB 3adacTyl ObBITyeT MHEeHUE,
uTO QOPMMPOBAHME MMPOBO33PEHMA STO 3amada Kypca
ofWeCTBOBEOEHMA M HOOCTATOYHO OI'PAHUUYUTBLCH
bopMUPOBAHMEM 3HAHUN MMPOBO33PEHUECKOT'O XapaKTepa, WM
OonMpaschb Ha CBOM 3HAHUA JaBaThb OLEHKUM SABJIEHUM,
IpoLEeCCOB, IOMAJIEKTUMUECKM NOOXOOMTb K aHajlu3y, UYTO
ABJIAETCHA HeOOXOIMMOVM OCHOBOM pabOoTh yudMTEJIS, HO
HeIOCTaTOUHON.

HyXHO OTMETUTL, UYTO SBHAHMUSA ydallMXCS HOCHT
bparMeHTapHEM XapakTep, He CcOOpMMPOBAHO yMEHUE

IPUMEHATE B3TM 3HAHUSA [IPU PElEeHUMM KOHKPETHEIX
BOIIPOCOB, HE BOCHUTHBAETCS MOTMBALMOHHAA CTOPOHA
OBJIAIEHVA MUPOBOS33PEHUECKVMY SBHAHMAMM [IOHVMMAHUA UX

METOLOOJIOTUYECKON QYHKLUMM. TPyIOHOCTb I[IO3HAHMUS



OOBEKTUMBHOM IEMCTBUTEJIBHOCTM OOBACHSETCH CJIOXHOCTBI
COOTHOUEHMS KAaTETOPMM MaTEPMAJIMCTUUSCKOM OMAJIEKTUKU
OTHOEJIbHOTO M Of0Wero, YyBCTBEHHOI'O UM PALMOHAJIBHOIO,
HEIOCPENCTBEHHOTO M OIOCPeImOBaHHOI'O. He 3Had cocTara
OVAJIEKTUUECKOT'O MBIWIEHMSA M TeX YUeOHBIX CUTyaluul, B
KOTOPEIX OHO QOopMUPYETCH, HeJIb3d PAaCKPHETbH QYHKLUU
comepXaHusa oOpas0oBaHMA UM MEeTOOOB OOyYeHUHd,
COOTBETCTBYIMX 3alade QOpMUPOBAHMSA IMAJIEKTUUECKOT'O
MEIIJIEHMS .

He criocofbcTByOT QOPMMPOBAHMIO HAYUHOT'O CTWUJIS MBIJIEHUA U
YUeOHUKY , KOTOPEIE HE OPUEHTUPYIT yuMTeJIeM Ha PaCKpPBTUE
CYLWECTBEHHEIX CBA3€l UM OTHOUEHUM pPeaJibHOU
OeVICTBUTEJIbHOCTY, Ha HaJMuMe NPOTUBOPEUMBLEIX TEHIEHLIUM
B Hpoleccax OOBEKTMBHOI'O MMpPa, Ha IOUAJIEKTUUECKYIO
ITMOKOCTB IIOHATUM, OTpaxXawllMx CYyIHOCTbL, HAa [IPpOolLecc
bOpPMUPOBaAHMS M M3MEHEHMUS CaMMX I[NOHATUM. [loHaTHe
[IPOTUBOPEUMSA B OUAJIEKTUUECKOM CMBICJIE COBEPIUIEHHO HE
PacKpelBaeTCcd B Kypce ou3uku. He NOHMMAKT €TI0 yUYeHUKH,
a Hepenko u yumuresnda. Hu B OOHOM WKOJIBHOM MNpOoI'paMMe, HU
B OIOHOM yUeOHMKE He PaszbACHAKNTCH TakKMe I[IOHATUS Kak
IpoTUBOpEeYre, CYUHOCTL, BaKOH M T.IO. A MMeUMeCHd
[IOHATUS HAITCS I'OTOBOM BaKOHUEHHOM BUIE, YUYUTEJId He
00ydYaKnT WKOJBHUKOB YMEHMUIO CAMOCTOATEJIBHO QOPMYyJIMPOBATH
noHaTusa. lkoJbHaAs NpakTMKa [IOKAa3BBaeT, UTO K OCHOBHEM
HeIOCTaTKaM B BHAHMAX YydallMXCH
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OTHOCUTCA PAOOIIOJIOXHOCTE B MX CO3HAHUMNM OMIIMPUYECKUX
Y TEeOopeTUUYEeCKUX T[OHATUN, 3aKOHOB, METOIOB
IIO3HaHM4A, OTCYyTCTBUE B HMX npaBMIJIBHOTI'O
COOTHOIIeHMd TEeOopUM " (j_)aKTOB, npeldCTaBJIEHUA @)

I'baHMIIax [IPMMEHVIMOCTU n HeoOXOoOMMOCTH nx



rlepecMoTpa 10 Mepe pal3BUTKUA Ipollecca No3HaHma. Kak
rokasaJl "muItoTaxHeM" (IPOOHEN) SKCIIEPUMEHT
HamboJiee HUBKkMe pel’ynbTaTh (20-40%) okaszaJmuChb B
TOM CJlydae, KoI'ZIa Hano OBUIO I[IPOSBUTH YMEHUE
[IPUMEHATE HayudHBIE METOIBl IOJIA MCCJIEONOBAHMA ABJICHUN
NIpUPOInsl, a TaKXe pemaTtbk OpOoOJieMsl W3  PAa3HEX
objlacTey 3HaHMA. Hamm WKOJBHUMKM 13-JIeTHETO
BO3pacTa B OOJBUIMHCTBE CBOEM He MOIJIM OTIOEJINUTH
GaxKTEl OT HAYYHEIX [IPEOIOJIOXKEHUM U TeOpeTUUEeCKUX
BEIBOIIOB; 3aTPYyOHAJINCE, 3Had pdaAn GaxTos,
BHIIBMHYTE Ty WIM MHYID TUIOTE3Y, OOBACHSIIOUIYIO
MEXaHM3M SBJIEHUS; HE MOIUIM INPEeOJIOXKUTh SKCIIEPUMEHT,
KOTOPBI CJIYXWMJI OBl [IOOTBEPXIEHMEM NAaHHOM IMUIIOTE3EL.
He cny4dyaMHO QaHIUIMMCKMM I[apJlaMeHT IIPUMHAJ 3aKOH,
KOTOPEBIM  yHopdaOouupaeT  TpebOoBaHMA K  YPOBHIO
cpenHero obOpasopaHMA. B LMPKYJIAPHOM IMUCbBME
IernapTaMeHTa HayKu ¥ o0pas30BaHMsA OI'OBaApMBAlTCH
YCJIOBMSA, [IPM KOTOPBIX MOXHO CUMTAThb, UYTO YUYEHUK
3aKOHUMJI 00A3aTEeJIbHEM KYyPC OOyUeHMA. YTBEPXIEHE TakKXe
5K3aMeHallMOHHBIE  TEeCTH, onpenesidmouyre  HeOOXOOUMEI
YPOBEHb YCBOEHUSA yduebHOI'o MaTepuala, KOTOPOMY
COOTBETCTBYET HE TOJIBKO UETKUM KPyI' 3HAHUM, HO U PAL
VMHTEJIJIEKTYaJlb HEIX YMEHUN : [IJIaHUPOBATH pabory,
BBIIBUIT'ATH TUIIOTE3HL, [IPOBOOUTE MCCJIeOBaHUA,
VHTEepPIpeTPOBaTh pPe3yJIbTaThl DHSKCIEepMMeHTa, LOeJjaTh
BEIBOIOH M 1Op./122/.

BOIEIMHCTBO  aMEPUKAHCKUX  BKCIIEPTOB  CUMTAKT, uTo
m3yyeHre QM3MKU B WIKOJIE ABJISETCS BaXHENUVM KOMIIOHEHTOM
ofmero obpa30BaHMAa U CPEeOCTBOM MHTEJUJIEKTYyaJIbHOTO
paszBuTda. OCOOEHHO BeJiMKa pPOJib QOM3MKU
IJI9 HAYYHOT'O MMPOIIOHMMAHMA, IOJId Pas3BUTUS TBOPUYECKUX

criocobHoCTEeM, YyMEeHMS TEOPETUMUECKMM  MBICJIUTH u



IPVMMEHATE TEeOopMI Ha NOpakTuKe. B HNemarormMyeckomn

rneuvatm CIIA, KakKk M y HaAC, I[IOCTOSHHO BHEICKA3EBAETCH
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HEeYIOBJIETBOPEHHOCTbL COCTOSHMEM METOIUKM WKOJIbEHOI'O
obyueHus ¢u3lmke. OTMedaeTCcsa, UYTO OOJIBUIIMHCTRBO YyUMUTEJIEN
3a00TATCA JIMIIb O 3ayudMBaHUM GaKTOB M OIpelesieHUul,
comepxalmMxcd B yuyeOHUKE.

OTHOCUTEJIBHO MaJioe UMCJIO yuuTeJIeM CcTapaeTCcd CBA3aThb
3HAHMA WIKOJIbHMKA C OKPYXAaKIEeN XM3Hb M Pa3BMBATh HABHKU
CaMOCTOATEJIbHOT'O MBIUJIEHUS . OTOMY UM CIIOCODCTBYIIOT
OeCTBRyIME YUeOHUKM,; Oaxe paspabaTelBaeMble B HacToOdllee
BPEMS HOBEIE MPOEKTHl YIOEJIAIT Majio BHMMAaHMA IpobieMe
PasBUTMA YUEHUKOB B Ipollecce ObydeHMda, XOTH HaCTOMUMBO
npopo3IJlallaeTcsa TpeboBaHMeE MCIIOJb30BaTh IOCTWXEHUS
[ICUXOJIOTUMM MBIJIEHMS, BOOPYXUTH MWKOJIBHMKOB HAyUHBIMU
MEeTOIaMM MCCJIEIOBAHMUS OJIS CaAMOCTOSTEJIbHOT'O U

TBOPUYECKOTO IMIPUMEHEHMSI IIOJIydeHHBIX SHaHui /121/.

He Jydliee MOJIOXEeHME B Halley CTpaHe. AHaiu3 ydeOHMKA
OusmMKM OJia ydaumxcsa YII kjJacca MOKal3bBaeT, YTO
METONOJIOTUUECKUM ACIEKT QUBUUECKUX BHAHUM HEe I1OJIYyUMJII
B HEM CBOEI'O PACKpPBITMA B TOUM Xe Mepe,

KakK (axKkToOJIOTUMUEeCKUlM. B yueOHMKE He IeJjlaeTCHd IOIBITKMU
ODBSICHUTBL TakKMe TMNOHATUS KakK (QakxT, 3aKOH,; 0es
OaJIbHEMIIETO Pa3BUTUS BaKpPEIJIeHUMd YIIOMMHAKTCH
[IOHATUA TuUlIoTes3a, MOIeJylb M T.II.

HaMy npoaHalmM3MpOBaHEl BCE BOIPOCH, YIPaXHEeHUd,

3amaHMda (KpoMe 3alad OJjid [IOBTOPEeHMA U J1abopaTOPHEIX
paboT), uMemmmecsd B ydyeOHMKEe, U paclpeleJieHbBl Ha Tpu

TPYIIIIEL, KaXOaAd VM3 KOTOPHBIX BKJIIKOUWaeET HECKOJIBKO



BJIEMEHTAPHBIX YMEHUI

I. PenponoyKTMBHEE 3alaHUA; 1) maTe omnpenesieHue; 2)
HanmcaTb Qopmyiy; 3) OTBETUTL HA BOIPOCH IO Hnaparpady;
4) pemmMTb KAUeCTBEHHYI 3amady,; 5) pemmThb
KOJIMUECTBEHHYI 3alJady,; ©6) »OJ4 OTBeTa IIPUBJEUb
IOOIIOJIHUMTEJIbHEI MAaTEepMall, BHIIOJHUTH OOMNOJIHMTEJIbHOE
3alaHure, IMIPOBECTM OINHT. [I. MeTomosioTMUuecKkMe 3aIaHUd:
1) cpaBHUTBL; 2)CMOIENMPOBATH

npouecc; 3) mokasaThb; 4) npoBecTu HabjawowmeHue; 5)

IIPOaHAJIM3MPOBATE CHUTyallVIiO.
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[II. TBopueckue 3amaHma: 1) CMOIEIMPOBATEL MPOLECcCc,
He OIMCAaHHHM B ydebOHUKe; 2) NOOTOTOBUTHL OOKJAL.
B Tabnuliie nprBeneHs KOJIMUECTBEHHBIE PE3YJIETATH DTOTO

aHaJln3ay

Bun PENPOLNYKTVIBHEE METOLOJIOTNYECKYE TBOpYECKYE
Kommuecrso ' 1 ! 213 1415 1ol 1 121301410151 112

Bomnpoct
(Bcero 279) 13 7 253 - -3 3 -1 -1 - -
YpaXxHeHud

(Bcero 125) - - 15 24 56 15 4 - 4 --95 - -



BagaHm4ga
(Bcero 41) - - 1 - =201 4 1 2 - 4 1

NToro 445 13 7 269 24 56 44 8 4 6 2 06 4 1

Tabnniia COCTOUT M3 TeX BJIEMEHTAPHBIX yMEHMM, KOTOPHE
MMEITCA B y4d4eOHMKe, I[IO3TOMYy IO €e comepXaTeJlbHOU
CTOPOHE MOXHO CYIMTb O TOM, KAKMX 3aIaHMM B HEM HeT.
Tak, HaAIpMMep, COBCEM OTCYTCTBYIT BOIIPOCHE Ha
BBIOBVKEHME TUIIOTE3E, HAaXOXIEHMEe CYLHOCTU SABJIEHUN,
YUEeHMKAaM [IpenjiararnT OpMIOyMaTb OIBT, 3amady, OaThb

onpenesieHne, /KOTOPOTO HeT B yuebHuke,/ U Ip.

BmMecTe C TeM 3alnaHms, KOTOPHE €CTh B YyUeOHUKE»
pacrnpenesyieHel Ha TPYIINE KpaHe HepaBHOMEPHO:
PENPOOYKTUMBHEIE 3alaHusa cocTaByadwnT 60,4%, 3amaHmMsa Ha

omnpeneJsieHue MOHATUM, HalMcaHue popMmyJ — 4,4%, pemeHue

2amauy - 18%, MeTomoJioIrmMueckme RalaHmda — 4%,
TBOPUECKME 3amaHusa - 15%.

IIaHHHEM aHaJIM3 HABOIMT HAa MHECJIb, UYTO YUMTEJIO
HeOOXOOMMO YCUJIMTBE I[103HABATEJIBHYI CTOPOHY YyU4eOHOTO
npoiecca mno omsamke nyremM GOpMHUPOBAHMUS MNPEedCTaBJIEHUM O
METOIax HAYUYHOTI'O IIO3HAHMS, MCIOJbB3YyS IJIS BTOTO
crieuMalJibHele 3amaHrsda. HabmmoneHmsda M NpakKTUKa [1epengoBOTO
OIBITa MOKAaszaJiM, 4UTO OOJIBbUIMHCTBO ydammxcs /7,8 KJIacCOoB
He I[IOHMMAT COIepXaHMe TepMMHOB "CcymwHOCTb'",

«3akoH", "runoreza', "Momenwr", OIHaAKO u

Ieperpys3ka ydebHOT'O MaTepualsyla MeTOIOJIOTMUECKUMU

TEPMMHAMM TakKXe OTPMLATEJIbHO CKa3BBaeTCHd

500eKTUMBHOCTM yUeDHOTO IIpolecca IO ¢ousmuke. A

HEKOTOPEIE YyUUTEJIA

49



caMM OKa3aJIMChb HENOATOTOBJIEHHEIMM B IOCTATOUYHOM MEpe HU
B HaAy4dHOM, B METOOMUECKOM IlJIaHe IJid TaKou pabOoOTH.

Taxk aHaM3 aHKEeT NPEeOBOEHHBIX ClyllaTejyiaM o0JiaCTHEX
KypcoB MYY mokasajl, 4TO CMOIJIM IAaThb IpOCTeNlee
onpenesieHMe TMIIOTEeRE MeHee 47% yuurenen O¢mu3mkm, 3aKOHAa
— 40% m gquub 13% ONPOWEHHBIX NPEeOCTAaBJIADT cebe, 4TO TaKoe
METOHNOJIOTMUECKME BHAHUA.

YuuTEIBasd BCE BHIIE CKas3aHHOe, HaMu OwvlJla CchejiaHa
[IONBITKA pas3paboTaTh HAYUHO-MEeTOIMUECKME PeKOMeHIaluy,
KOTOpPEIE conepxalJiy Ov HEOOXOOMMBIE CBEIOEHUA IOJId yuduTeJieun
M ydaumxCcsda M OKa3aJiyM OB Ha HUX OPMEeHTHUpYylee OeUCTBUE.
PaszpabaTeBasd MEeTOOUKY OGOPMUPOBAHMS NPEeNCTAaBJIEHUN O
MeTOomax Hay4dYHOI'O II0O3HAaHMA Ha ypoKax OMU3MKM, MH
PYKOBOINCTBOBAJIMCE TPeOOBAHUAMU IIPOTPAMMEBl, YUMTEBAJIN
CoImepXaHMVe HBHE IEVCTBYIUMX YUEeOHUKOB, U MCXOOWUIU U3
MEeXIIPeIMETHOM CXeMbl QOpMUPOBaHMA OOUMUX yMEHUN.

Himxe npuBOoIMTCHA TpaduuecKMM aHaJM3 aHKeT ydaummxcsa 7/, 8
Kjlaccos XOBTHEeBOT'O M APTEMOBCKOI'O PaMoHOB I'. JlyT'aHCKa,
Ha KOTOPOM HabOJmoIOaeTcsda pasjiMuue B pel3ylibTaTax,
oOBbACHAEeMOe TeM, UTO B WKOJax XOBTHEBOI'O paMoHa
[IPOBOOMIJIACh TBOpPUECKas BSKCIepMMeHTaJibHasg padboTa IIo
npobyeme "yuuch yuurhbca" /154/e

YuammMca ObUIM NPENJIOKEHEl CJIIeOylle BOIPOCEH :

1.) Haz30BUTE, KAKME U3 I[IE€PEUNMCIJICHHHX ABJIEHUN
brsmueckre: aBTOMOOMJIL IOBMXETCS, XeJTET JIUCTbS,

Jjlen JjaBuUTCH, TOPUT CkBeda, IJBBET JIOOKAa, I'HUET

Kaprodesb, KUIOUT BOOA, JIETUT MAU.

2) OOCTATOUYHO JIM OOHMX OIBITOB TOTO, UTOOH MNOJYyUUTH

HaydHbBle 3HaHMAa? UTO 1OJjd 3TOTrOo e Tpedbyerca?

3) UeMm oTamuarnTCad HaOJOIOEHMS OT ONBITOB, IIPOM3BOIMMBIX

YUEHBIMM — QUBMKAMMU?



4) Kakumm MeToIaMM M3YyUalT ydeHHEe QUI3UUEeCKMEe SBJIEHUS

M CBOMCTBA TeJ?

Ha3belBaeTCAd CXeMaTUMdeCKOoe Msoépaerme

5) Yro Takoe "zaxkouH"?

6) UTO 3HAUMUT CPABHUTH?
7) Uro Takoe "garjeHue"?
8) Uro Takoe "cymHocTh"?
9) Kak

MOJIEKYJIBL?

10)

Kak HazBHBAKLT OPENNOJIOXKEHMS B Hayke?
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APTEMOBCKUM PAaMOH / KJacc
8 kJacc
XOBTHEBE PAaNOH 1 kJjacc

8 wJjlacc

Ha OCHOBaHMM aHKETUPOBAHMSA MOXHO CIOeJIaTh BHBOI :
O HeOOXOOMMOCTM OaJIbHEMIIETO COBEPUEHCTBOBAHUA
INAHHBEIX HAaYyYHO-METOOMYECKUX PEeKOMEHIALUM U
NPOOOJIKEHUA »BkcrnepuMeHTa (CMm. I'maBa 3 OaHHOM

PabOoTH)

B MeTOOMUECKOM JIUTEPpATYyPe YXEe ONMCHBAJICH
NOOOOHEN OINIBIT QOPMUPOBAHMA NPedCTaBJIEHUM O
MeETOIax HAy4dHOT'O IO3HAHMA B Kypce OM3UKU

7,8 kJjlacca, B YAaCTHOCTM, MeTOIMKa OOyUeHUd

CEMUKJIQCCHMKOB MeTOoIaM HaOJIoOeHMS UM ONMCAaHUMA

ABJIEHUW U MsMepeHMA @MBquCKMX BeJIMYVIH .

YyammMcsa pacCcKas3blBaeTCcsd, 4YTO HabJIowIeHMe — 3TO
cucTeMaTuyYeCckoe, I1IJIaHOMEPHOE BOCIPUATHE TOI'O WUJIU
MHOTO OOBekTa. Jliboe HAOJIIEeHMEe HaudMHaeTCd C
BEIDOpA UYeJIOBEKOM OO0OBeKTa UM Leju HabjwowneHusa. B
3aBUCUMOCTM OT DTOT'O OIpenesyigeTcsa, B Kakoe BpeMd,
KakK IOJITO M Oo0pasoM MOXHO HAOJOOAThL IJAaHHELM OOBEKT.
3arTeM NpoBOOATCS HAOJOOEHMS M Ha OCHOBAHUMU
[IOJIYUYEHHBIX IJAaHHEBEIX IOEJIAITCS BEIBOIBI. YdallMeCHd

BHAKOMSATCS C I1IJIJAHOM HaOJIIIeHMS :



1. BeIOpaTh OOBEKT IJig HAOJIIOIOEeHUS

2. ChopmmpoRaTh LieJib HaOJIOOeHUS

51
3. BubpaThb MM CO3IaTb YCJOBUSA OJIS HAOJIOOEHMUS
4. HemnocpeICTBEHHO HabJjmoIaTb OOBEKT
5. CrxnejyaTp BBBOIEI B COOTBETCTBUM C

[IOCTAaBJIEHHOM lIeJIbIo.

Hajlee 3zakpenygeTcsd yMeHre HaOJooaThb
IOMAaUHVMM 3aldaHMAaMM, CaMOCTOSATEJIbHBIM
HaOJIIOIEHMEM Ha ypoKax M T.I.

00 m3BMepeHUM cooflaeTcsd, YTO 3TOT METOI
MO3HAHMSA SBaKJIlouaeTCd B CPaBHEHUM IAaHHOU
OUBMUECKON BEJIMUMHEL C HEKOTOPEIM €€ 3SHaudeHUeEM,
[IPMHATEIM 3a 25TaJIOH. LJeHHOCTh MeTOona BaKJIluaeTCsd B
TOM, UYTO

OH IIaeT TOUHBIE KOJIMUECTBEHHO OIpeneJjieHHBE CBeIeHMA
OO0 OKpyXawlel OeVCTBUTEJIBHOCTU. J3MepeHUd
[IO3BOJIAIT HaXOIUTh UM QOPMyJIMPOBATH SBaKOHEHL,
YyCTaHaBJIMBATh GQaKTBHl M OeJlaThb OTKPHEITUA. YUallUMMCH
coobumaeTcda IIJIaH M3MEePEeHUd:

1. OnpenenmmnTb, KaKyl BEJIMUMHY HaIO MU3MEPUTH

2. BHOpaTb ONpmMbOOP OJiSd e€e UBMEepPeHUH

3. OnpenennTb BO3MOXHOCTM BHEHIOPaHHOT'O opudopa,

npenesiel ero

M3MEPEHNA
4. HanTu LeHy »OeJIEHUMS WKAJIB
5. [lpaBUJIBHO yCTaHOBUTE NpuOOp (Mimn
[IOOKJIOUMTE €I'0)
6. CHATbL MnokaszsaHudad npudopa

7. 3anmucaTb pe3yJbTaTh M3MEePpeHUS C



yKasaHMeM [IOTPEWHOCTH
mvmepenHnd.

Crlenymoumy MeETOI — ONMCaHMe - B2TO MeTOI
HAay4dHOT'O I[MO3HAaHMS, 3BAKJIOUAKIMMACST B
OMKCUPOBaAHUM IAHHEIX HaOJIOOEHMS C I[TOMOUIBIO
ODO3HAUEHUM NPUHATEIX B HayKe. IIeHHOCTb
ONMCAaHMdad COCTOMUT B TOM, YTO C €I'0 IIOMOIBI0
UyBCTBEHHAsa MHOOpMalLMA, IIOJIydeHHAasd BO BpPeM4d
HaOJIIOOeHa, [IepeBOOMTCS Ha S3BIK [IOHATUMN,
3HAKOB, QOpPMYyJI, CXeM, PUCYHKOB, IpPa@mukKoOB,
Tabinl, OPpMHMMAasa TeM CaMelM QopMy, YIOOHYIO
IJId OaJIbHeMe)y paluMOHAaJIbHOM OTPpaboTKM.
OnmcaHMe BKJIOUaAeT B ceba pal METONOB U

IPMEMOB I[IO3HAaHMA, KOTOPHE CBS3aHE C
HaxOXIOeHMEM IIPM3HAKOB M CBOMCTB OOBEeKTa UIYUESHMU :

Ha6ﬂmﬂeHMeM, BeEIIEJIECHVMEM IIPUM3HAKOB, ITOCTPOPOEHMEM
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pacckasa. Yyaumecs 3alMChBAaKT I1JIaH ONMCAaHMA
br3MUeCcKOTO SBJIEHUA:
1. TIlporecTn HabsIOmEHME
2. BBHIOEJUTHL B I[pOollecce HabJoneHMs
OCHOBHEIE IPM3HAKM SBJICHUSA
3. BHSECHUTBH YCJOBUS, TIPU KOTOPHBIX
IaHHOE SBJIEHME IIPOMCXOINUT
4. IlocTpomMTh pacckaszaTb O HeM.
B nmajbHeNmeMm, OPpU MUIYUYEeHUM HOBOTO OU3UUECKOTO
ABJIEHMA, BAXHO TaK CTPOMTBL pacckas O HeM, 4YTOOE

YYEHVKNM MOIJIM BMIETLH IIPMMEHEHNME TIIPUMBEOECHHOI'O



JjlaHa B OEMCTBUM UM CO3HaBaJM, KAaK HAIO MNPAaBMIIBHO
M3JjlaraTb MaTepuall.

Bce »TO npuydaeT WKOJIBHUKOB PaLMOHAJIBHO
BOCIIPMHMMATBL M M3Jlar'aThb IIOJIYUEHHYI MHOOPMaLMIO.
YMeHMe ONMCHBATE, HAOIOIATE (UBMUECKME SABJIEHUS U
OIBITHL OOJIETUUT YyUallMMCS YCBOEHME MaTepmaia
/110,111, ¢.49-53/ kypca OGusuKU.

OnmcaH TakXe OIBT O3HaKOMJIeHMa ydammxcsa 7, 8

KJIACCOB C METOIOM aHaJIOTUM.

IJia BBeOEHMA HAaYaJIbHOT'O NpelncTaBJIeHMd 00
aHaJIOTUM KakK MeTola MCCJIeIOBaHMS Ha ypoke B '/
KJIaCCe aHaJIuU3MPYyeTCHd MCIIOoJIb3yeMasd IOJiS OOBbSCHEHUS
M3MEHEHUS OBMXEHMA OPOYHOBCKMX YAaCTUL, MEXaHMUECKAA
aHAJIOTUA C OI'POMHBEIM MAYOM, BEISICHSETCSH, UYTO
[TIOHVIMaHMe YyUYallMMUCH [PUUYMHEL M3MEHEHUS IIBVKEHUA
OPOYHOBCKUX UYACTUL, OOCTUTHYTO

Ojaromapda MeTOony aHaJioTMM, a He HaAOJIIeHUMI U
ONEITY . PacumpeHue 1 yrJjyOJIeHMEe NpencTaBJIEHUN
YVUEeHMKOB OO aHaJoI'MM KaK MeTOoIe HAayudHOTIO
MO3HAHUS obecrieuuBaeTCsd B IaJibHeMIIEM
MCIIOJIb30BAaHMEM pPAda IOUIOAKTUUECKUX I[IPMEMOB.

1. MVnnocTpauysa OOBACHUTEJIBHOM OYHKUMM aHAJIOTUU

B MICTOPMM OOUIMKU

[Ioy O3HAKOMJIEHVM CEMMKIIACCHMKOB C mmesavmt M.B.
JIOMOHOCOBA O CTPOEHMM BelecCTBa, OTMeuUaeTCd

[IPMIBJIECYEHNME Y4YEHBEIM MeTOIa aHaJIOTUM
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npm oTBeTe Ha Bomnpoc "lloueMy HeBUIOVMMO TEIIJIOBOE
IOBMXeHMe dYacTui?"



2. Ilokas yYHJalliMCAd MCIIOJIE30BaAHVMA aHaAJIOTUMM IIJIA

IIOHVMMAaHMA CYTU ®YHﬂaMeHTaHbHHX SKCIIEPVMMEHTOB.

[Ipy pacckasze BOCBMUKJIIACCHMKAM OO OIBITE
Pezepdoprma npenjaraeTcsa NPeOCTaBUTh CJIEOYUYO
KapTMHY: CTEeHa TOJIIMHOM MNPMMEPHO 13 KM, COCTOAlASA
M3 CBMHIIOBHIX WIAPUKOB (g1ep) mmameTpam okojio 0, 6 cM,
obcTpennpaeTCca OPOOMHKAMM, MVMEOIMMU OUEeHb
OOJIBUIYI0 CKOPOCTE . CpenHee pacCTOSHME MeXIy LapuKaMu
PaBHO NPUOIMBUTEJIBHO 6 M., a OCTaJIbHOE
NPOCTPAHCTBO B CTEHE 3allOJIHEHO MyXaMM (TakK MOXHO
IpenCTaBUTh 3JIEKTPOHE) , [IPMUEM Ha KaXIbl

CBMHLIOBEIM MIAPUK OPUXOIMTCHA OKOJIO 60 MyX,

Eciim npeHebpeub I'PaBUTALMOHHBM IIPUTSIXEHUEM
LAPMKOB U IOPOOMHOK, TO Ha OCHOBAHMM TAaKOW aHaJIOTUMU
MOXHO I[IOHATBH, IOoUeMy OOJIBUIMHCTBO X — YAaCTUL] IPOXOOAT
uepes3 QoJbIy, He MEHHAd HallpaBJIEHUS CBOEI'O
IOBVXEHMA U IIOUeMy, JIMIb HEKOTOPHE U3 HUX
SHAQUUTEJIBHO OTKJIOHAKTCHA OT IIepBOHAUYAJIBHOTO
HarlpapJIeHUS .

3. ObpameHre K XM3HEHHOMY OIBITY YYallMXCH.

AHamM3 pesyJibTaTa BKCIEPUMMEHTa [0 YBEJIMUESHUIO
obbeMa BOJIEMOOJIBHOM KaMepbl, IIOMEUEHHOW I101
KOJIOKOJI BOSBIOYIIHOT'O HAacoca, IIpU OTKauMBaHUU
BOBIOYXa, MCIOJb3yeTcsa IOJg OOBACHEeHUS M3BECTHHBIX
CEMMKJIACCHMKAaM IpencTaBJIeHuM OO0 yIpyI'OM
B3aMMOOENCTBUM MAUYa M CTEHKM, OT KOTOPOM OH
OTCKAaKMBaeT, AaHaJOI'MUHOM B3AaMMOIEMCTBUIO MOJIEKYJI
Tasa X CTeHKM cocyra.

4. PaspaboTka MOozeJjiel, OHEMOHCTPMPYEMBIX Ha

ypoke B BUIe yueDHOT'O BKCIEPMMEHTAa U IP.

[lesleHalpaBJIeHHaAd M CHUCTeMaTuuecKasd pa6OTa o

O3HAKOMJIEHMIO ydalllIXC4d C MeTOIOM aHaJIOIT'MM BMEeCTEe C



KOPPEKTUPOBKOM HEBEPHOT'O €TI0 MCIIOJb30BaHMH,
BEI3EIBAET B UMX I[I0O3HABATEJILHOM HOEeITeJIbHOCTHU
orpelnesieHHbBIE M3MEHEHMs. YuyallMecs CaMOCTOSTEeJIBHO
HauMHaioT ofpamaTbCsa K MeTONy aHaJIOTVM, 3aaT
BOIPOCH, BHICKABLBAT I'MUIOTETUMUECKME CYyXIeHUS. B

KauecCcTBe MCXOIHOTI'O TeOopeTHMUeCKOI'O IIOJIOXEHNMA,
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Ha KOTOPOM CTPOMUTCHA CHUCTEMa NPMOODUWEHUS ydallUMXCsd K
AaHAaJIOTUM KaK MEeTONY HAaydHOT'O I[IO3HAaHMuSd, B34Ta
npenjioxeHHad B.I'.Pa3syMOBCKUMM MIed LUUKINUECKOTO
[IOCTPOEHMS YUeOHOT'O MaTepuasja, Pa3BepTHBaKIaaACd 10
cxeMme: QyHIaMeHTAJIbHEIM QakT - MOIeJIb, TUIOTE3a,
3aKOH, CJIeICTBME, DSKCIEepMMEeHTaJIbHad [IPpOoBepKa

crnencrteuda /124/.

KoHnkpeTu3aumusa OOHOTO JIMIIE — BTOPOTO BJIEMEHTA BTOU
CxXeMH B Ipolilecce OOyUeHMs MoKas3ajla PallMOHAJIbHOCTH
TAKOTO MOOXONa K PAaCKPETUK COIEPXaHUS
oBpas0BaATENILHOTO MaTepMasja Ho u3mMkKe UM O3HAKOMIIEHUS
IMIKOJILHMKOB C METOIOM Hay4dHOT'O [IO3HaHua. O0myMu
INOAKTUUIECKYMY YCJIOBUAMMU NPUOOIMEHMS YyUalMXCS K
aHaJIOTUM HIBJISIOTCS:

a) "ecrecTBeHHOE" - B CBA3M C M3yUaEMBEM MaTepUaJIOM

- M[PUBJIEUEHME aHaJIOTVIM;

0) CTaHOBJIEHME BTOT'O MeTOoIa NpeIMeTOM OOCYyXIeHMS

Ha Ypoke;

B) yOexIeHue ydaluxCd B PALUMOHAJIBHOCTU €TI0

MCIIOJIb30BAHUS;

I') KOPPEKTUPOBKA HEBEPHOI'O MCIIOJb30BaHUA

MKOJIBHMKaAMM MEeTOIOa adHaJIOT'UlM,



) CTUMYJIMPOBAHME YyUallMXCSH K MCIIOJIb30BaHUIO
aHaJIOI'MM Kak MeToJa HaydHoOT'O Nnos3HaHusa /32/.
B COBpeMeHHOM eCTeCTBO3HAaHMM B KadecTbBe O0wero
MeTOola [NO3HaHMS BCce OoJibliee paclIpoCTpaHeHUe
oJjiyyaeT MOJIeJIMPOBAaHME, TEeCHO CBSA3aHHOEe C
aHajiormem. JViMeeTCs ONBIT O3HAKOMJIEHMS ydallMxXCs Ha
[IEPBOM CTYINEeHM OOydueHUd (MBMKEe C DTUM MEeTOIOM.
IIKOJIBHUKM S3HaAKOMATCS C IHoHaTmeM "mMonmesin" B 7/
KJlacce npu maydeHunr TeMbl "llepBOHAUaJIbHEIE CBENEHUSA
O CTPpOEeHMUM BelecTra'", NprueM NOOUepPKUBAETCH, UTO
MOIEeJIb He SABJIAeTCHS YBEJIMUEHHOW WM YMEHBIIEHHOM
KOIIMEN M3ydaeMOoT'o (u3mMuyecKoro oObeKTa
Ha sT0 oOOpamaeTrcd ocoboe BHMMaHME, OUEeHb
BaXHO, UTOOBl B COBHAHMUM ydallMXCHd Cpal3y Xe
[IPaBUJILHO GOopMUPOBAJIMChL INOHATHA "mMonpesip",
MOomesiMpoBaHye" I[OCKOJIbKY HEIOHMMAaHME UX NPUBOIOUT
K HEeT'aTMBHBIM pes3yJjibTaTaM B OOyUYeHUM, MellaeT
BBIABJIEHMIO CYTU QUMBMUECKUX ABJIeHUM. [Ipu
IEMOHCTPAaLUUM MOIEJIM MOJIEKYJIBI BOIOEl OTMEeYaeTCsa, 4YTO

o5Ta MOIOEeJIb
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IAeT MNpelCTaBJieHMe He 000 BCeX O0COOEHHOCTHAX MOJIEKYJIE BOIH, OHA HE
PaCKpPHBAE€T BHYTPEHHET'O CTPOEHMUA 4ATOMOB, d TadKXEe MEXaHM3Ma
[poueccoB un HBHGHM%, [NPOUCXOIAINX BHYTPU MOJIEKYJIH. Huuero He
TOBOPUT
IaHHad MOJENb M O pasMepax aTOMOB CaMOV MOJIEKYJNE. TaKoy MOOXOQ
MO3BOJIAET yXe B 7 KJACCe ODpaTUTh BHMMaHME yUallMXCS He TOJbKO Ha
KOJIMUECTBEHHYD, HO U Ha KaueCTBEHHYK HEMOJHOTY MOZen. Ha ypoxe
IaeTCs CHauaJa YIPOLEHHOE OmpernesieHne Momesm: "Momenmb - 5TO

MCKYCCTBEHHO CO3IAHHBN [peIMeT (Wi ABJIEHVE), VMEKLU/ HEKOTOpOe



CXOLCTBO C M3YyYaeMbM NPEIMETOM (MM SBJIEHMEM) 3aBeplaeTcsd YpPoK
OoJiee TOUHEIM OmpefeseHueM momenu: "Momenb - 3TO MCKYCCTBEHHO
COBIAHHB [PeIMeT (ABJIEHME), UMENIMMA HEKOTOPOe CXOACTBO C
U3YyUaeMbM NPEOMEeTOM (ABJIEHVMEM) ¥ HAKUMM HOBHE 3HaHMA 00 3TOM

peIMeTe (ABJICHMA) ».

[pn nsyuenny mmddysmu B razax, AMIKOCTAX ¥ TBEPHBIX TejaX TaKxe
UCIOJb3YETCA MOLEVPOBAHUE, YUUTHBAETCA B TO X& BpPEeMfd, UTO 3IeCh
OCODEHHO BAXHO BHABJIEHME DA3IMUMI MOLEJM ¥ OPUTMHAJA, MHOopMaLys
O HENOJIHOTE MOIeNy MO3BOJAET 0OJee NPaBUIIBHO NIPENCTaBUTh CaMo

ABJICHUE.

[lpy M3yuyeHMy PABHOMEPHOTO Y HEPAaBHOMEPHOTO IBVXEHUM OOpalaeTcs
BHMMaHJE yUallXCA Ha TO, YTO He 00S3aTENbHO MOJEJb MMEET BHEIHEe
CXOACTBO C NPEeIMETOM WM SBJIEHMEM, BaXHO, UTOOH OHA JaBaja CBEIEHMUS
O IOBWXEHMM. ITO HEOOXOmMMO [ MOHUMAaHMS ydauuMmcsa CMelciia Oojee
abCTPaKTHHX (3HAKOBHX) MOZEJIEN, HampuMep I'padukos.

[lpu uzyuenny B Yl Kacce BJEKTPUUECKON LIENU U €€ COCTABHEIX YaCTeN
OTMEYaeTCs, UTO 3JIEKTPMUECKasd CXeMa - 3TO TOXE MOIesb (3HaKoBasd)
BIIEKTPUUECKON Lenu. Ha mepBOy CTymneHnu o0ydeHus (Qu3uke MHOTIA
TAaKKe OUEHb [OJIE3HH PUCYHOUHEE MOIEJM, HalpuMmep, Takasd, Kak
n300paxeHHas Ha puc.86 yueOHMKA (MOACHSWWAS CYMHOCTh 3aKOHa

[lackang C MOJIEKYJIAPHOV TOUKM 3PEHNS) .
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[lpy M3yUeHUM BJIEKTPUUYECKUX leley NPUBOIOUTCSH
TUOPpOOMHAMMYECKasa aHaJiIoTMsda, KOTOopas IIO3BOJISET
ydamyMcs Jiydlle HOHSTb Ha3HadeHMe Pa3JIMUHBIX
BJIEMEHTOBR BJIEKTPUUECKOM LelM. 3TO OCODEHHO BaxXHO,
Tak KaK y YUYEHMKOB YUaCTO BO3HMKAET HEBEPHOE MHEHUE

O TOM, OyOTO MCTOUHMK TOKa "BelpabaTelBaeT 3ap4ansl",



KOTOPEIE UM IOBUXYTCH 10 DJIEKTPUUECKU LIENNM.
PriCyHOUHAad MOOEJIb — aHaJIOTMA [IOMOTaeT NpenynpelnuThb
[IOABJIEHME TaKMX OWMOOUHHEIX MIperncTaBJIeHu /6/.
AHaIM3 TPUBEIEHHBEIX IPMMEPOB I[IOKA3BBAET, UYTO
OOBEKTOM BHMMAHMA B. COBPEMEHHOM IIKOJIBHOM KypcCce
busuku 7,8 KJIACCOB HGBJIIeTCH, IJIaBHEM O0Opa3o0M,
JIMIIE MCIIOJIb30BAHME MOOEJIEV IIPU MI3YUEeHUM HOBOI'O
MaTepmana,
UTO OUEeHb BaXHO, HO HEeJOCTAaTOUHO OJId YyCBOEHUSA
MOIOEeJNIMPOBAHMS, KaK MeTolIa I[IO03HaHMA. YdallMecd
BIIOJIHE MOTYT IIOHATBH CaM IIPOLEeCC UM MeXaHM3M
MOOeJIMpOBaHMA . HamnpuMmep, pelmad 3amady Ha
MaKCUMaJIbHYIO I'PYy30OINOOBEMHOCTBL KpPaHa, MOXHO
NIpOaHaaIM3UPOBATh 3alady C MOIEJIbI phHYara.
TaxkuM oOpasz30M, MEeTOHBl [NIO3HAHMA OOJDKHEL BEICTYIIATb HE

TOJIBKO Kak OOBEKTH n3ydyeHmd, HO M KaK CpeIaCTBO

obyueHus, CIIoCOO yMCTBEHHOT'O pPas3BUTUA. Hemapowm

OIOHMM M3 OCHOBHHIX KaueCTB yMa CUMTAETCH
OCO3HAHHOCTDL
MBEICJIUTEJILHOM HOeSaTeJIbHOCTM, M[IPOABJAKIAICS B
BO3MOXHOCTM BHPA3UTH

B CJIOBe WJIM B IPYI'MX CUMBOJIAX LeJib U NOPOOYKT,
pPes3ysbTaT MECJIUTEJLHOM OeATeJIbHOCTM, a TakxXe Te
METOIEl, C IIOMOIBI KOTOPHX 3TOT Pe3yJbTaT OB
Hanged /70, ¢, 30/.
K MOMEHTY OKOHYaHMda 7/ KJjlacCa ydalecsa OCOS3HAaKnT B
OOCTYIHOM IJiS HUX GOpMEe HEKOTOPHE
MIPUUMHHO-CJIEICTBEHHEE CBA3M MEXIY ABJICHUAMM. VX yXe
NpUBJIEKAET HEeBUOMMASA OJIS IJla3 CYIWHOCTL SABJICHMM. B
CBA3U C M3yUeHMEM 3aKOHOMEPHOCTEM NIPMPOILl Ha
YpOoKax, YCUJIMBAeTCS MHTEepecC NOOPOCTKa K

MHTEJIJIEKTYAaJIbHOM TBOPYECKOM CTOPOHE YEJIOBEUECKOTO



TpyOa, MCIOJbL3YKRIEro 3TK 3akKoHoMepHocTu /147,
c.325/ wu B CBA3M C 3TUM IICHUXOJIOTM COBETYIOT
amnnesMpoBaTh K yMy NOIPOCTKOB, INPOABJIATH OOBEPHUE K
VX MHTEJIJIEKTYaJIbHEIM BO3MOXHOCTSAM. PeKOMeHIyT uyalle
cTa-

51

BUTb MX Nepel HEOOXOOUMOCTBK CPaBHMBATH OOBEKTH, OENATh BHIBOIH U
0000IEHNS, MOIEJIMPOBATL M BHOBMTATH IMUIOTE3H, MOOYXIaTh K

CaMOCTOSATEJIbHOMY DEMEeHMK NO3HABATENbHEX TPOOJIEM ¥ IeJalT MPAaBUIb -
HBEI/Z BEIBOJ O BO3MOXHOCTM YCBOEHMS CTAPMMMM NOIPOCTKAMY IEPBOHAYAb -

HBIX HpeﬂCTaBHeHMﬁ 0O METOHOAaX HaY4YHOT'O IIO3HAHNA.

TaxuMm 00pa30M, M3yUeHUe CYULECTBYKIMX MPOTPAMM M YUEHUKOB U
EPENOBOTO NearoIUYeCKOT0O ONBITa MO3BOJIAET CAENATh BEBOL O TOM, UTO
HEOOXOIUMO IajlbHeNlee COBEPULIEHCTBOBAHME METOIVKM (QOpMMPOBaHMS
MPEeNCTABJIEHU) O METONaX Hay4yHOT'O [O3HAHUA, a TakKke yMEeHUM
PVYMEHAThH 3TY METOIH YUalMMUCH B NPoLecce yueOHOTO MO3HAaH/A.

He ymansgs OCHOBHOM POJM OM3MUYECKMX METOIOB TO3HAHUS - BKCIe-
DPVMEHTANIBHOTO ¥ TEOPETUYECKOTO CuuTaeM HeOOXOIMMEM, 3HaKOMUTh
yUualyxCa Takke C OOWEHAayUHEMM METONaMy MO3HAHMA: MOLENMPOBAHMEM,
BHIZIBVXEHVEM TUIIOTE3E, KOTOPHE B CBOK OUEPellb HEBO3MOXHO ITOHATH 0e3
COOPMUPOBAHHEIX MHTEJUIEKTYAJIbHEX YMEHUM U JIOTUUECKUX [PUEMOB.
HeoOxommmMo, UTOOH 3HAHUA ABJIAIUCE PE3YJIbTATOM YMCTBEHHOM
IEeATENbHOCTY YYallMxXCs, UTOOH yuyammecs BUIENM B3aUMOCBS3b
V3YUAEMBIX ABJIEHUM ¥ JIOTUKY CaMOV HayKu. Ha MepBEM MJIaH BHCTYMIAET
npobyieMa QOPMUPOBAHUS KAUECTB MBIIEHMS, KOTOPHE MO3BOJMIM OH
yUyalyMCs CaMOCTOSTEJBHO YCBOUTH IIOCTOSHHO BO30OHOBJIAEMYN
VHQOPMALIMI, Pa3BUThH TaKMe CIOCODOHOCTY, KOTOPHE COXPAHVBLMCL U
[IOoCJe 3aBepuennsa 00pa30Banus, 00eCleuyBa YeJ0BEKY BOBMOXHOCTL He

OTCTaBaTh OT YCKOPAKMEI'OCA HayYHO-TEXHUUECKOT'O IPOI'PECCA.
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TJIABA 2. METOIVKA OOPMUPOBAHVA IPOCTABNEHVI O METOIAX
HAYUHOI'O TO3HAHII B ITPOUECCE OBYUEHNA OJSVKE

§ I. QopMmpoBaHMe MNPENCTABJIEHMM O MOIEJSX U

MOIENMPOBaHMM B MpoLecce O0yueHus Qu3mke

Peanmmzaumsa OMOAKTUYECKOTO MPUHLUMIA HAYUYHOCTM MPEdNoJiaraer
O3HaAKOMJIEHME YUallMXCsd C OOMEHay4YHEMM METOZAMM MO3HaHMg. B
COBPEMEHHOM €CTEeCTBO3HAHMM B KaueCTBe OOWLMX METOHOB [I03HaHMA BCE
OoJibliee PACIPOCTPAHEHNE TIOJTyUaeT MOIeNMpOBaHue. O0yUeHne yJuamxcs
3TOMY METONY [O3HAHMA MNpPECiedyeT CIeOyoiye LEeNu: O3HAKOMIIEHME
IIKOJIbHUKOB C OCOOEHHOCTAMM MOIENMPOBAHMA KaK METOIA HAYYHOTO
MO3HAHKA M MOATOTOBKA UX K YMEHMIO CaMOCTOATENbHO MOIENMPOBATE Qu3n-
YeCKyMe MPOLECCH U ABJEHUSA. [JOCTUXEHME 3TUX LeJed CIOCOOCTBYET
YCBOEHM OCHOBHHIX METOIOB (QUBMUKM SKCIEPUMEHTANBHOTO M TEOPETH-
YeCcKoT0, DPA3BUTME Y YUallMXCA YEPT JMUYHOCTY B 3BHAUMUTEJIbHOM Mepe
onpenendomyx OOmMii YPOBEHb PaB3BUTMA UEJIOBEKA, TaKMX KaK:
HaONOIATENbHOCTL, YMEHME BUIETh, [OAMEUYATh ABJIEHUS OKPyXaKwmen
IEe/ICTBUTENIbHOCTY, YMEHME MHICIUTH [0 aHAJOTMM, KJIaCCUQUUUPOBATH,
0000maTh; Oojee TUIyOOKOMY M3YUYEHUI) CBOWICTB TEJ M ABJIEHMN NPUPOIH,
PA3BUTHMI I03HABATEJIBHEX CIOCOOHOCTEN y4YalMxXCs, COBEPHEHCTBOBAHUK
YPOBHA 00pa30BaHus, MOMOTaeT B 0O0Jiee CO3HATEJbHOM YCBOEHUM OCHOBH
HaYUHBIX 3HaHWM, aKTMBMB3ALMM 3HAHMIA, YMEHUWM ¥ HABHKOB; BOCIUTAHMK V
YUalMXCs MOTPeOHOCTY B CaMOOOpa30BaHUM.

Iig TOTO, YTOOH B HaJIbHENIEM yuyallMeCsd MOTJIM MOIENMPOBATH
HeoOX0oIMMO DOPMMPOBATE Y HMX TakUe MHTEJUIEKTYaJIbHEE YMEHUS KakK
Kiaccupmkaumusa, o0o0OWeHne, OHM IOJIKHEL YMETh MPVMEHATH aHAJIOTMD,
yHOyKuyo. HeoOxommMo paspaboTaTs CIOCOOH ONPENEeNIeHMs YPOBHS
COOPMMPOBAHHOCTY OCHOBHEIX MHTEJJIEKTYAJbHEX YMEHUM Y KaXIOTO

IIKOJIbHMKA C LEJIbl BHABJEHUS VX CKJIOHHOCTEN M CO3IaHUS YIPaXHEHUN
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IJI4 HaJIbHEMIUETO PasBUTUS STUX YMEeHMN. I pelleHrs 3TOM BaXHOM
efaToTUUECKON 3a7auM Hamy ObUI NIPUMEHEH aNalTVPOBAHHEN TECT
IITYP (WKOJILHENL TECT YMCTBEHHOTO passuTud) /29, ¢.164/. TecT cocTout
U3 6 cyOTecTOB MO 5 BONPOCOB Kaxmwii. [lepBhli CyOTecT -
OCBELOMJIEHHOCTh, MPOBEPAET HaJIMuMe MUHUMAJIbHEIX 3HAHUM [0 3TON
TEMe.
BTOPOM CyOTECT - aHaJloIMs, [POBEPSAET YMEHKE pellaTh NPOoCTenume
33lauyl, KOTZa MMEETCH CBA3b MEXIY I[IEPBHIM ¥ BTOPHM CJIOBOM, U
HeOOXOIMMO NODABUTHL UETBEPTOE CJIOBO QHAJIOTMUHO CBA33HHOE C
TpeThuM. TpeTunt cyOTecT - KjacCuuxauys, NPOBEPSeTCS yMeHue
HaXOIUTh POLOBOE MOHATHE. UeTBepTEM CyOTecT - 00OOLeHVe, U3 NATH
CJIOB HEOOXOIMMO UETHpEe OOBEAMHUTHL [0 OOWEMy MNPU3HAKY, MNATHMA
cyOrecT -
UMCJIOBEE DAIE, [POBEPAETCA MHOYKTVBHOE MBIUIEHME, CIOCOOHOCTH
HaXOIUTh 3aKOHOMEPHOCTE . llecTor CyOTeCT - 3BPUCTUYHOCTL, NPOBEPA-
eTCs VHTYUTVBHEE CIOCOOHOCTH.

Huxe NpuBONATCS TECTH [10 BCEM TeMaM | KjlacCa, UMEEeTCs MallH-
HEIA BApVaHT TECTa Ha A3HKE BellCuk.

TeCT MOXHO NIPOBECTU B BUIE QMU3MUECKOTO OUKTAHTA, [I0Ka YUUTETb
IVKTYET BOINPOC, YYEHVKM IMILYT OTBET.

3a 26 - 30 OpaBMJIBHEIX OTBETOB CTAaBMTCH OueHKa "5"

20 - 24 "4
15 - 19 "3

Tema: BBeneHue, llepBOHAYAJIbHHE CBEIEHMA O CTPOESHMM BEUECTBA.
Cyorect I "OcBemOMJIEHHOCTH"
1) Kak Ha3eBaeTCAd CXEMATUUECKOE M300paXeHue MOJIEKYJIH?
2) Kak Ha3eBawT MNPENNOJOXEeHUS B
Hayke?
3) B ueMm cocrouT Ramaya Qu3UKM?
4) B oxpyxapleM HaC MUpe NPOUCXOLAT BCEBO3MOXHEE U3MEHEHNS WL, . .

5) CymHOCTH 3TO ... .

CybrecT 2  HaliimMTe UeTBEPTOE MOHATE, KOTOPOE OTHOCUTCS C



TPETBMM, KaK IIEPBOE CO BTOPEM:
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1) Boma - XMIKOCTb, XeJe30 -
2) Boma - XMIOKOCTb, BONSHOM Map - ...

3)Teno - MOJNEKYJH, MOJIeKyJa -
4)Monexysia BOIH 3, MOJEKYJa KMCJIOpOma -

5) UYac - MMHYTH, MUHYTa -

Cybrect 3 Hanmure cjo0BO, BHpaxaoimee uiy o003Hauvawiee obuee
CBOMCTBO
IPUCYLEe TaHHEM CJIOBAM.
1) A30T, KMCJIOPOI, BO3IyX.
2) Boma, pTyTh, CIMpT.
3) Tapra, xHMTaA, YYEHUK.
4) Cosb, aJEOMMHWUM, KUCJIOPOZ.
5) BricOTa, IMPVHA, TOJMMHE.
Cy6recT 4 PeumTe aHaTrpaMMy Y NOJUEPKHNTE JIVIIHES CJIOBO (aHAaTpaMMa CJIOBO
C TNepecTaBJleHHEMY OyKBaMM) .
1) OBam, CpuOT, MPOKEHC, JbOC.
2) Orasz, omRa, CajbT,
acMac. lloguepkHuTe JmHee
CJIOBO
3) Temnepatypa, Habmonesre, IJMHa, OOBEM, BpeMH.
4) Xpowm, xenes0, aJlOM/HVIA, PTYTh.
D) Kucnopon, az0T, BONOPOZ,
HedTh. O CyOTecT O IIponoimknTs pAaxn
1) 1,6,11,16, ...



2) xr, C, M, Macca, BpeMs,

3) InuHa, I1wIomalb, ...,

4) Jlen, BOIa,

5) Kwucmnoponm - I, Bomoponm - I, kucjaoponm - 2,

Cybrect 6 ChopmMyIMPOBATE UM PElUThHL 3amady:

1) 200
150 ]
100 7

50 —]

50

2) XoJjonmHasd, Tropsdas, XUIOKOCTh, Inbdysms.
3)
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4) Teyio coxpaHsdaeT oObeM U QOpMYy.
5) IIBa KyCkKa MeJla, IBa KyCKa I[JacCTuJIMHA.

OTBETH :

Cybrect 1: 1) mMomenb, 2) runoresa, 3)
OTKPBITH 3aKOHEl, 4) aBJIeHMHA, D) caMoe IJlaBHOE
B SBJIEHUN.

CybrectT 2: 1) TBepmoe TeJjo, 2) ras, 3) aToM,
4) 2, 5) cexyHOH

CybrecT 3: 1) rasw, 2) XMIKOCTH,



3) dusnueckue Tejya, 4) BewecTBO, 5) pPasMEepH.

Cybrect 4 1) conb, 2) mMacca, 3)
HabmswoneHmne, 4) pTyTh, 5) HedTH

CybrecT 5 1) 21, 2) nnmHa, 3) obwem, 4) nap,
5) Bomoponm —-2.

CybrecT 6 1) BBRINIBLETCS JIM BOIA, €CJU
ONyCTUTEL TEJIO B CTakaH? (HeT)

2) B xaxkom Bome muddysmsa NPOUCXOOUT
OeicTpee? ( B TOpddyen)

3) CHaTp nokasaHue npubdopa. (1,5)

4) Kakme Tejyia coxpaHamoT obwveM m dopMmy ( (
TBEepOEEe TeJa)

5) TlouemMy IOBa KyCKa MeJla He COeIMHSITCH
npM CIOaBJMBAHMUM, a OBa KyCKa ILJIaCTUJIIMHA
coenmHaTCca? (KyCckM MOJacTUIIMHA MOXHO
NpmbIM3UTE Ha pPacCTOSgHME, IIPUM KOTOPOM
NEeVICTBYET TMNPUTSIXEHME MOJIEKYJII. )

TecT 2 B3aMMOIEMCTBME TeJl
Cybrect 1 OCBeIOMJIEHHOCTBH

1) UTo MOXHO HamTM, 3Hasd CKOPOCTb M BpeMs?

2) Kak Ha3bBaeTCd 4BJIEHME COXPaHEHUS
CKopoCcTM?

3) PaspgenmB Maccy TeJia Ha OOBEeM, MH
HaxoOoVM . ..

4) Indg rpadrueckKoro M300paXeHmsa CUJIEL HaIo
3HATH ...

5) IpuuMHaMM BO3HMKHOBEHMA CUJIBEL TPEHUS
ABJISETCH ...

CybrecT 2. HamTm UyeTBepTOE IMOHATUE,
KOTOpPOEe OTHOCHUTCSH C TPEeThbMM, KaK IIepBOe CO
BTOPHIM :

1) CkopocTb M/C, MJOTHOCTL -
2) Cuya - MBMEeHeHMue CckopocTu, nebopmalmsa



3) IBmxeHMe: PaBHOMEPHOE, HEepaBHOMEPHOE,

[IPAMOJIMHEVHOE —
4) CkKOpOCTb — INYyThb B €IMHMUIY, IIJIOTHOCTbL -
5) CkopocTth - V, BpeMsa -
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CybrecT 3 HauTm CJIOBO, BHpaxamwlee WU
obo3Hauvaplee obllee CBOMCTBO, INPpUCYIIee HDaHHBM
CJIOBaM.

BeC, Cujla TSXeCTH,

xkr, M/c, H, -

TEePMOMETP, IOMHAMOMETP, -

cujla, CKOPOCTb, -

CTOJIKHOBEHME, TpeHUue, IPUTIKEHUE,

O s W N

CybrecT 4 peumTe aHarpaMMy ¥ HOOUYEPKHUTE
JUHee CJIOBO

1) ceB, accaMm, CTOPBKOC, TIIOTEH
MONUEPKHUTE JIMIIHEE CJIOBO:

2) HabiwowmeHue, OIBIT, WM3MEPpeHMe, Ccuia

3) wmHepumus, TATOTEeHMEe, B3aUMMOIEVCTBUE,
[IJIOTHOCTD

4) ©, Mr, KI', MeTp B KybOe

5) Tenjomos, CTpayc, CaMoJieT, aBTOMOOMIb

CybrecT 5. I[pOOOIXUTH PAL
1) 1, 1/5, 1/25, ...
2) Mm/c, cm/c, mMm/c, ...

3) 2, 6, 12, 20, 30,

4) HamTu HemocTawlee UUCIIO



6 11

5) 2/3, 4/6, 8/12,

CybrecT 6. ChOOpMyIMPOBATHE UM PEUMUTH
3amauvy :

1)
puc. 1

2)
[lsmoT, cxopocth, 0,5 M/c, 15 xm

3)
AmoMyHMEBBEM map, macca 100r, obwem 100 cwm

KyO.



Puc. 2

Menk, Macca 100r
5)

[TapamoTUCT PaBHOMEPHO OIlyCKaeTcs, Cuia
Taxect J/00H
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OTBEeTHL:

Cybrect 1

1) nyrs, 2) wmHepuuMs, 3) IJOTHOCTbL, 4
BEJIMUMHY ¥ HalpaBJiIeHMe, 5) IepoxXoBaTOCTb
TIOBEPXHOCTEM U MNPUTSIXEHUME MOJIEKYJI

CybrecT 2

1) xr/m B KybGe, 2) wusMeHeHUe OGOPMEI, 3)
KPpUBOJIMHEMHOEe, 4) Macca enmHulE obbvema, 5) t

CybrecT 3

-—- cuja, 2) enuHulre, 3) npubopw, 4)
BEeJIMUMHEI, 5) BRaMMOIEMCTBUE

CybrectT 4

OIEIT, 2) Ccuinua, 3) IIJOTHOCTL, 4) M B kybe,
5) cTpayc



CybrecT 5
1/125, 2) m/c, 42, 4) 5, 5) 1l6/24
CybrecT 6

1) Y xakoro Tejla CKOpoOCThb Oojspume? ( Y
IeEPBOTO)

2) 3a CKOJIbKO BPEMEHM I[IJIOT npommeT 15 KM,
IBurasgce co ckopocTtrio 0,5 Mm/c? (30000 c)

3) Hamrum obwem mnojiocTu. V ajg =
100r:2,7r/cMm B kyBe = 37 cMm B kyBe; 100 cMm B
kybe - 37 cMm B Kybe = 63 cM B kybe ( 63 cM B
kybe)

4) HamTu o0OBeM BHTeCHeHHOM Bopmel. 100T
8,9 /cM B kyBe ( 11 cm B kybe)

5) UeMmy paBHa CuJIa COMNPOTUBIIEHUS BO3OYXa?
(700 H)

TeMa: IOaBJIeHME TBEPIHIX TeJI, XUIKOCTEN U
Ta30B

Cybrect 1 OCBeIOMJIEHHOCTBD

1) Teepnele TeJia nepenarnT NPOM3BOIMMOE Ha
HUX JaBJIEHUE. ..

2) XMOKOCTM M T'a3bl NepenanT OaBJIeHUEe

3) Ilo xkakoy GopMyJie PACCUMTHBAT OaBJIEHUE
XMIKOCTM Ha IHO cocyna-?

4) OT KakKMUX BEJIMUMH BaBUCUT ApXMMenOoBa
cuia?

5) Kak HaseBaeTcsda 1JjyOMHa, Ha KOTOpoe
CyOHO IOoTpyXaeTcda B BOOY?
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CybrecT 2 AHajJormUda

1) 1 xr - 1000 », 1 klla -



2) YeJyioOBEK — JIBIXM, TPaKTOP — ..., IOOM —

3) Insg yBeJIudeHMus OaBJIEHMS HOX 3aTauuBalT,
IMJIO

4) Illap HanoyBawT, IUPUXaAOJIbL -

50Ha nomBOIOHYIO JIOOKY OEMCTBYET CuJjla = BECY
BHITECHEHHOM BOJIH,

Ha BO3OyWHEBEM WAp -

CybrecTt 3 Kintaccudukaums

1) Ilsmockory®Oupl, KyCadyKM, HOXHMUIE -
2) Bec rpy3a, BOOOM3MEUIEHME MMHYC BeC CyIOHAa

3) BaHka, MeH3ypkKa, CTaKaH -
4) MumpokoJjsimiia, KOJIO3eMulla -
5) Kopabnb, aBTOMOOMIIbL, CaMOJIET -

CybrecTt 4 O0Oo0OmeHUe
pemmMTe aHarpaMMy U NOOUEPKHUTE JIMIIHEE
CJIOBO

1) TaduoH, 3enmrep, THUK, XHULMOH
2) Y3wIO, I'MTOK, BJKK, CAaUKyKMU
3) Kepmar, Kanbcan, Anpexum, Jlenkep

[loguepkHMUTE JIMIIHEES CJIOBO
4) BrlcOTOMEP, aHepound, CUMIJIOMEP, MaHOMETP
5) BomomMepHOe CTEeKJIO, UJIn3, Jerka, 30HI

CybrecT 5 HamTm 3aKOHOMEPHOCTH
1)Jlorox (xJjlam) JioIka

OjmMmn (...) KarTep
2)

o o N
NGNS
R

N



3) cmon 40 000 H; HOcopor - 20 000 H
mMenBenr — 4 000 H; cBMHBS - 2

4) nuepep (peka) Kamjiad
[Tpybop (...) camMoJeT
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XT * TX XT * XT ?
CybrecT 6

ChopMyIMpPOBATHL M PEWMTbH 3anauy

1)Manpumk P, 2P
2)Puc. 1

I

3)Puc. 2



4) Cunta TaxecTn meyvcrryiomas Ha cynHo 100 000
kH

5) Ha @OHO cocyzma C BOIOM ONYyCTMIM IBa
OpyCKa, XEeJIE3HBIM U HOEePEeBAHHBIM U OTIIYyCTWUIIU

Puc. 3

OTBEeTHL:



CybrecTt 1 1) B HanparBJIeHUM OEVCTBUA CUMJIIE
naBJjieHus; 2) IIo BCeM HanpaBJIEHUSM OOMHAKOBO;
3) P = gpoh p - nnmorHOCTb; 4) OT NIJOTHOCTHU
XKUOKOCTU M oObeMa Teja; Ocanmka

CybrecT 2 1) 1000 Ila; 2) ITyceHWULH,
byHmameHT, 3) 3aoCcTpdiT; 4) HAOOJHST; 5O)
IOelMCTBYET BHTAJIKMBaKIASg CUMJla = BeCy
BEITECHEHHOT'O BO3IOyXa.

CybrecT 3 1) MHCTPYMEHT; 2)
TPY30NOOBEMHOCTL,; 3) cocynwsl; 4) armochepa;
5) TpaHCIOOopPT.

Cybrect 4 1) HOXHMIEBI; 2) Kycaukmu; 3)
Kennep; 4 cuyiomMep; 5) 30HX.

Cybrect 5 1) nopt; 2) 18; 3) 2 000 H; 4)
poca; 5) TX*XT

CybrecT 6

1) Kak yBenmMumTb IaBJIEHME B JBa pa3ac?
(MOODHSTE HOTY)

2) HamTu oTHOWEeHMe IIJIOTHOCTeM ( OTHOIeHUe
BEICOT) ;

3) THomHMMETCs JIM YPOBEHBb BOIB €CJIM JIen
pacraeT? ( HeT ).

4) Kakom o6weM BHTecHUT cynHo? ( 10 000 m
KyO.) ;

5) Ha kxakom OpyCcok OyIoeT IOeMCTBOBATH
OoJibllad BHTAJIKMBawIag cuia?
(Ha XeJIe3HBM T.K. OEPEeBAHHBIM BCILJIEIBET)

Tema: PaboTa M MOWHOCTB. JHEPIMUA
Cybrect 1 OCBeIOMJIEHHOCTD

1) Kakue ycJoBMA HEODOXOOMMEL OJISI COBEPIIEHM A
MexXaHNYeCKOM paboTH?
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2) Kax 3Hasg MOWHOCTL M BpeMda pacCuMTaTh
paboTy?



3) TBepnoe TeJiO, KOTOPOE MOXET BpallaTbCHd
BOKPYI' HEINOIBMXHOM OIIOPEHL. . .
4) AByideTcsa au "30J10TOe NPaBUIIO" 3aKOHOM?
5) JOHeprmMda, KOTOpOM objamaeT TeJio
BCJIEOCTBME CBOEI'O IOBMXEHMS, Ha3BIBAEeTCHd

CybrecT 2 AHaJoImu4dg

1) N = A/t, 1 Br =

2) F=A/S 1 H =

3) Prouar - OJIO0K, HAKJIOHHASA IIJIOCKOCTL -—
4) puc. 1

¥
[_|_
r'—

5) V= S/t - (m/c); ? - ( Ix/c)

CybrecT 3 Krnaccudmukaumsa (CJIOBO,
BHIpaxamlee muiay obOo3Hauawlee oOllee CBOMCTBO
IprUcyllee IOaHHBEM CJIOBaM) .

Ixoyns, HbioTOH, Ilackajsip -

) HaxJjioHHad MNJIOCKOCThL, pHYAIL, -
) Bisiok, BOpOT -

) KawmH, BUHT -

) HOXHMILEI, KyCauKu, BECE], -—



CybrecT 4 PeuwmTe aHarpaMMy U IIOOUEPKHUTE
JIMIIHEeEe CJIOBO:

1) TmarT, KyHemac, MOHBLTOIC
2) ko0OJI, PTOBO,JIMHK, TE€ONUTE

[looguepKHUTE JIMIIHEE CJIOBO
3) Pabora, MOWMHOCTL, CHJIa, BUHT;
4) Priuar, ©OJIOK, BOPOT, KJIMH;
5) Kycaukm, HOXHMIIEI, WMUIILE, BEpPCTakK.
CybrecT 5 HaTM B3aKOHOMEPHOCTH :
1) o,4,T,4,1,
2) 16 (27) 43

29 (?) 56
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3) Pabora (paHa) HOTa
I'poxoT ( ? ) ykas
4) Puc. 2



5) 1,8,27,

CybrecT 6 COopMyaIMPOBATH U PEUMThH 3amdaudy

1) MlTraurucT, mraHra, 125 xr, 70 cm, 0,3 c;
2) Puc. 3
g

F

3) THomBuxHBEM OJIOK, 1,5 M;



4) Bemrpel B cujie B 4 paza puc. 4

5) McTok, yCTbe, KYyOMUECKUM METP BOIBI;
OTBEeTH :

CybrecT 1
1) IBmxeHMe OO IeMCTBMUEeM CUJE; 2) A = Nt;
3) pweuar;. 4) Ia; 5) Kiaun

CybrecT 2

1) Ix/c; 2) Ix/Mm; 3) Knua; 4) TI'paduk
MomHoCcTHM; 5) N = A/t

Cybrect 3

1) YdueHBle MM €IVMHMLUE U3MEPEeHUd; 2)
MEXaHM3MBI; 3) peUar; 4) HAKJOHHAS MMJOCKOCTh;

D) peUarTu.

CybrectT 4
1) mMmomuocThe; 2) Eruner; 3) BuUHT, 4) KJIMUH;

5) BepcTak

CybrecT 5



1m; 2) 2/27; 3) rpys3; 4) 54; 5) o04.

CybrecT 6

1) Kakymow MOIHOCTB pPa3BMBAET WTAHIUCT,
MoOJHMMAsSa MTAaHTy Maccoum 125 KI' Ha BHCOTY

70 cm 3a 0,3 c? (2,9 xBm).

2) HawmTum nneuvo cuiwel. Puc. 5 <

Puc 5

3) Ha xakywon OJMHY HAIO BEITSHYTb CBOOOIHEBIM
KOHell BepeBKu? (3Mm)

4) CucTeMa IIOIBMXHBIM M HEIIOIBMXHBIM OJIOK
IaeT BHEMIPHILI B CUJIe B 2 pa3a. Kak

MOJIyUMThb BHEMI'PHII B 4 pa3a. Puc. 6

5) T'me kyOuueckuyl MeTp BOIOE OOJlamaeT
OoJiblley IOTEHLMAJIBHOM SHEPIMEeM y MCTOKAa WM

B yCcTee? (y mMCTOKA) .

68

peIMeTHEE TECTH ABJIANTCH Haubojee 3Q0OEKTUBHEMY ¥ YIOOHEMY METOLAMU

INaTHOCTUKU BHaHMﬁ, yMeHMﬁ /M HaBHKOB, IO CPABHEHMI C IPYIMMM METOIaMN



KOHTpOsA. loHATVE "NpeIMeTHsM TeCT" Mbl MCIOJb30BAJY B WMPOKO
PAaCIPOCTPaHEHHOM 3HAUEHUM: OH COCTOUT 13 KOPOTKUX 3aIaHVi, Ha KOTOPHE
yyalMCsa IOJIXEH PearupoBaTh WM COCTABJIEHMEM OTBETa, WM
KOMOVHVPOBAHMEM INIPEIJIOKEHHEX €My T'OTOBEX OTBETOB.

[[pUTOZHOCTh NPEOMETHHX TECTOB IJIA IMATHOCTVKYM 3HaHMM MOMUMO UX
OOBEKTVBHOCTY BHTEKAET U3 TOT'O, UYTO 3TOT BUIL KOHTPOJA IaeT BOBMOXHOCTh
COCTaBJIITL BOINPOCH B O0BEME BCETO NPEeIMETHOTO Kypca, K TOMy Xe
Pe3yJbTaTH MX XOPOWO CPaBHMME Mexmy coOoi. Bce 3T0 OOHOBPEMEHHO
[I03BOJISET ONPENENIUTh OMala30H VHIOMBUIYAJbHEX pasiyumit. KpoMme 3Toro
JIETKO IepelenaTh B NPOTpaMMy ¥ MUCIOJb30BaTh NPV KOMIBIOTEPHOM
obyueHyM. B 1KONaX psafa CTPaH NpeaMETHEM TeCT yxe ¢ 30-X TONOB ABJIAETCA
IOMVHVPYOIYM METOLOM OUATHOCTYPOBAHUS 3HAHMM YUYallUXCH.

B COOTBETCTBMM C MOLEPHMUBALMEN TPAAULMOHHOTO Kypca ou3vky B CHA Obuin
pa3paboTaH CHelyajbHEle TEeCTH AJIS [IPOBEPKU 3HaHUM ydaumxcsa. o
Kaxmoy m3 4 yacTey Kypca ORJIO MOATOTOBJIEHO MO 2 TeCTa, KPOMe TOTO,
elle IBa TeCTa ObUM NOATOTOBJIEHH Kak oboOwanuye. Taxum o0pasoM,
YUNTEND 719 KOHTPOJIA 3HAHMM yuyammxcs umes cuctemy u3 10 TecTor. Kaxment
TECT comepxall 35 BONPOCOB. CIEeNOBATENbHO, B TEUeHMe T0Ha KaXIell
yuennk mposepsics no 350 Bompocam /175/.

[lo cBumeTensCcTBy aBTOPOB B CIIA BhIepBhle OBUIM BHIIYLEHH TECTH,
IOCTATOUHO MOJIHO MPOBEPSKIME CTENEeHb YBEIMUEHMA KypCa U TOYHOT'O
COOTBETCTBMA €TI0 00pa30BaTesibHEM 3alayaM. [JaHHEE TECTH BHIIOJIHSAIA
IBOVICTBEHHYW QyHKLy0. OHM OTHOBPEMEHHO MDAV POJIb M3MEPUTENIEN YPOBHA
SHAHUM Y VIBMEPUTENIS CIIOCOOHOCTEN yUalyxCad. O9TO HOCTUTAJIOCh XapPaKTEPOM
BOIPOCOB, KOTOPHE TPpeOOoBaiM HE TOJBKO 3HAHUA [PEIMETOB, HO U
CIOCODHOCTY K IOTAIKe MM aHaM3y. Ydauyecs TOJIXHEL OBLIM UCIOJIb30BATh

CBOY 3HAHMA B HOBHX Ijg cebg curyaumax /176/.
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HayuHno O0OOCHOBAHHE TECT Ha MHTEJUIEKT SBJIAETCH B PYKaX YUMTEJIA



BIIOJIHE HAJEXHEM VHCTPYMEHTOM UCCIIENOBAHNSA YMCTBEHHHEX CIOCOOHOCTEN
yueHrka. UeM CIIOXHEe 3alaHMe TeCTa, TeM OOJblle 0HO Tpebyer
CIIOCOOHOCTEN K abCTParMpOBAHMI U K OOOOWEHMO OIS HaXOXIEHUS
PABMJILHOTO PEleHUs. STUMY 3aIaHUSAMU [POBEPSOTCA YMCTBEHHHE
Orepauuy, KOTOPHE JIEXaT B OCHOBE JIOOOTO MEICJIUTEJBHOTO MpOollecca.
AHanmmM3 pPe3yJbTaTOB O3BOJAET CHENaTh OBA BEHBOIA: BO-INEPBHX, MO HUM
MOXHO CYIMTb O TOM, KaK y4alUACA CPABHUTENBHO CO CBOVIMY CBEPCTHUKAMU
CIPaBJIAETCA C 33OaHMaMy. BO-BTODPHX, Pe3yJbTaTh TECTa MO3BOJSNT C
ONPEIEJIEHHOV BEPOATHOCTBI CHENATh 3aKJIOUEHUE O TOM, KaK IAHHEN yYYEHMK
OyIeT pemaTh OPYIVE MHTENJIEKTYaJlbHEE 3alauy, BKIIYAKIME TaKue
onepauyu. Ins TOTO, UTOOH CaMOCTOATENBHO NOCTPOUTE COOTBETCTBYIIYI
I0CJIEI0BATENbHOCTh YMCTBEHHBIX AEVCTBUM AJIS PEWEHNA 3aJaui ¥ HaUTy
IPVHLIUIT PEWEHNS, HAZO M3 HECKOJbKMX SBJIEHMM BHOPATh CYLECTBEHHEE,
HeODOXOIMMEIE IJIA pelmeHys. 3T0 TpebyeT HANpAXeHUA Tex Xe
CIIOCODHOCTEN, UTO ¥ NPV PelleHyy QU3MUeCKUX ¥ OPYyIMX 3alad.

Te %e CIOCODOHOCTM HyXHH, YTOOH Ha OCHOBE HaOJOIAEMHX SBJIEHUN,
BhIENAA o0mee 1 aOCTPaIUpysaCch OT HECYIECTBEHHOTO, MNO3HABATh
3aKOHOMEPHOCTH B NPUPOZE U OOWEeCTBEe. B PA3IMUHEIX KOMOVHALMAX 3TU
CIOCOOHOCTHM JIEXAT B OCHOBE BCEX MHTEJUIEKTYANIbHEX 3allau, CTOSAMUX
repen 4eJOBEKOM, M OCOOEHHO BAXHH TOTHa, KOTZA PElleHMe I 3ajaust
ymeTcs nepsHe. OTCOOA NOHATHO, MOYEMy MPOCIEXUBAKNTCSA UETKUE
KOPPeNauMy MeXIy Pe3yJbTaTaMy TeCTa Ha MHTENNEKT, C OIHOM
CTOPOHH, ¥ MKOJbHBEMM OLIEHKAMM, OTMETKAMM Ha B5K3aMeHe, a B
OCOOEHHOCTY OallbHEMIMM yCrexaMu B 00pa30BaHuy, C OPYTOM CTOPOHH.
Te KTO OOHAPYXMBAET NPV TECTUPOBAHUM JIyullie Pe3yJIbTaTH, WUMEKT
OoJiblle CIOCODHOCTEN K YCBOEHMK WKOJIBHOTO yuyeOHOTO MaTepuasa, Ha
OCHOBaHMUM YMCTBEHHOM aHAIMUTUKO-CUHTETUUECKON IEeATEeJbHOCTH,
ryOXe TNPOHMKAKT B MOJIYUEHHHE 3HAHUS ¥ ONHT, Oojiee TiyOOKO

IOHMMAKT (QU3NUECKME MPOLECCH.
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YIydlleHye pes3ysibTaTOB TECTMPOBAHUA MOXET O3HauaTh, UTO YPOBEHb
pelmenns MomoOHHX 3aau WKOJBHUKOM €CTh Pe3yJibTaT OOYUeH)d U UuTo,
CJIeIIOBATENbHO, MKOJNbHMKM OJarogapsa 00Jee NPaBuUbHO OPTaHU30BaH-
YMCTBEHHOV OEATENbHOCTHM JIyulle YMENT aHalIU3MPOBATH,

KJIaCCUOUUMPOBATh, 0000WaTh. VHaue TOBOPA, OHM JIyUlle yMEKT
OCYWECTBJIATh YMCTBEHHYK OESTENbHOCTb.

JI9 NOLTOTOBKM K NPMMEHEHMI) TeCTOB HaMmy Owula paspaboTaHa U
anpoOypoBaHa MeTOAMYEeCKas CxeMa (QOpMMPOBAHMA OOWMX
yueOHO-TI03HABATENbHEX YMEHMI HA YPOKax ¢m3uku, /cM.c. 86 IaHHOM
paboTH/ .

Hanpumep, BaXHBM NIPUEMOM JIOTMYECKOTO MBILJIEHMA, WCIOJb3YEMBM
PoLEeCcCce BCErO WKOJIbHOTO OOyueHus, ABNAETCA Kiaccudukauus. B
COCTaB 3TOTO NpVeMa BXOIAT Takye NENCTBUA, KaK: a) BEOOD OCHOBAHUA
I KJnaccuoukaumy; 0) IeJeHue MO 3TOMY OCHOBAHMI) BCETO MHOXECTBA
O0OBEKTOB, BXOZAWYX B 00BEM HaHHOT'O OHATHSA; B) IIOCTPOEHME MEPAPXU-
e knaccuduKauyoOHHON CUCTEMH. Ha ypokax ¢m3mky ydaummecs 7 xjacca
3HAKOMATCH C Kiaccudukauuen mpy usydeHumyt TeMel "Tpu COCTOSHMA
BewecTBa". B 5TOT MOMEHT ¥ HEOOXOIVMMO BBECTM B KypC Oun3uku
Ompenienenne: KiacCudurauma - pacrpeneseHne OOBEKTOB MO TPYINaM
/xnaccam/ 1o obmeMy OjIS KaxIoy TPYIIH Npyu3Haky. Ho BheneHyne ofmux
IPVU3HAKOB HEBOBMOXHO 0O€3 YCBOEHMS JIOTMUYECKOTO MNpueMa-0000meHs .
YueHukaM MOXHO ODOBACHMUTH, UTO OOOOMEHMEM HA3HBAETCA Takad
Orepalys, KOTHOa B M3YUEHHHX ABJIEHMSAX Mel BHIENIIEM U OOBEIOVHSAEM
TJIaBHOE, UTO MO3BOJIAET CHEJATh BHBOIH, YIVIyONaomue 3HaHuSa. Ing
PACKPHTHYS CYWHOCTM SBJIEHUM, PACCMOTPEHUS ABJIEHMI B Pa3BUTUM KPOME
BMIVPUUECKOTO 0000WeHNs HeOOXOIMMO TeOpeTuUecKoe 0000WeHneE,
BOBHMKAKIIEE B PE3YJILTATE BCKPHTUSA 3aKOHOMEPHEX , HEOOXOIMMEIX CBAZEN
SBJIEeHV. g pa3BUTKA Y YYaAMXCH yMEHVA 0000WaTh HeoOX0mmMo 0BydaTh

VX YMEHMIO COCTaBJIATb M MCIIOJIb30BATH ILJIaH M3JIOKEHMA MaTepHualla,



(l)OpMyJ'H/IpOBaTb BEIBOIEl B KOHIIE Oecefbl WM [0CJe IOCTaHOBKU

SKCIIEPVMEHTA,
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COCTaBJATh OOoOmanuye TaOMUEl ¥ CXEMb, CUCTEMATU3MPOBATh (QAKTH,
OTBEUYAThb Ha BOMPOCH, Tpebynupe o0o0manuero OTeeTa. Mg TOTO YTOOE
0e301MO0YHO MOJIb30BATLCS Onepalyelt 00o0WeHNS, Hano COOIONATh
ONpeieNIeHHbe TIPaBWla: 1) BHIOENIATh CYMECTBEHHHE IPU3HAKY IAHHOTO
TIOHATMA, MPeIMeTa, ABJIeHMd /ofupe, IOCTOSAHHHE, MAJIOU3MEHSANIMECH/ ;
2) BHIOEJNATb HECYNECTBEHHEE NPU3HAKM ITAHHOTO MOHATUA, MPEIMETa,
ABJIeHMA /eVHMUHEE, BAPbMPYIIME, OTIIMYAIME OOMH OOBEKT OT OPYToro/;
3) OOBACHATB, KAaK OHM Pas3TPaHMUMBAKTCA NPV HAXOXIEHUM TJIABHOTO
CYWECTBEHHOT'O NIPU3HAKa;

4) abcTparMpoBaThCH (OTBJIEKATHCSA) OT HECYWECTBEHHHX [PU3HAKOB,
IOABOIS TIOHATME, TNPEIMET, SBJIEHVE NOH 00Uyl KaTeTOpuo.

OnmHMM 3 TIPMEMOB OOBACHEHMS MaTepuasa Ha ypOKax GM3MKM ABJIIETCA
IpVieM aHaJoTVM. [Ipy MOCTPOSHMY YMO3AKJIOUEHVA 0 aHAJOTVA:

1) aHaMBUPYOT M3ydaeMeM OOBEKT;

2) OCHApPyXMBaT €0 CXOACTBO C PAHEEe M3YUEHHBM MM XOPOMIO
VBBECTHEM OOBEKTOM;

3) NepeHOCAT M3BECTHBIE CBOVCTBA PaHee U3YUYeHHOTO OO0BEKTa Ha
M3YUaeMEll OOBEKT.

B HayuHBIX MCCIENOBAHUAX NIPUEM AHAJIOTMA IMPOKO MCIOJNB3YEeTCSd B
KAUeCTBE OCHOBHI [UIA BHICKABHBAHMA IMUIIOTE3, MOIeIMpoBanud /68,c,50/.
Ing BBEIEHMA HAUaJbHOTO MPeACTaBJieHUsd 00 aHAJOTMM KAk MEeTOIe
MICCIIENIOBaHMA Ha ypOKe B YII KJIaCCe aHaJM3MPyeTCA MCHONb3yeMas OJid

OOBACHEHVA M3MEHEHMS IBVXEHMS OPOYHOBCKMX UACTMII MEXAHUUECKAS

aQHAJIOIVA C OTPOMHBEM MSYOM, KOTOPEM OT TOJUKOB HEBUIMMEIX C OOJBMOTO
PACCTOAHWSA JIOOEV IEPEMENAETCA TO B OJHOM, TO B APYT'OM HAMPABJIEHUN.
I[p 5TOM BHACHAETCS, UTO MOHVMAHME YUAUMUCS MPVUMHEL U3MEHEHVA

IBVXEHMA OPOYHOBCKMX YaCTUL HOCTUTHYTO Oyaromaps METOLY aHaJoITwy,



Y OOBACHAEM, UTO QHAJIOTVA 3TO CXONCTBO B KAKOM JMOO OTHOWEHMV MEXIY
PEIMETaM U SBJICHVSIMIA,
CYyWHOCTb MHIYKLMM ¥ OeOyKUMM JIyulle BCETO MOHATb U3 MX CBA3U
SMIVPVYECKVM Y TEOPETVUECKYM YPOBHAMY MO3HAHMA. VHIyKLMS
JICTIONb3YeTCA MPEUMYMECTBEHHO Ha SMIMPUYECKOM YPOBHE NMO3HAHUA B

COUETaHMM
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C TakuMM METOHAaMY, KakK HaONomeHue, SKCIEPUMEHT ¥ T...

JHOyKUMS, KakK [PaBUiIo, NpencTaBjdger cobon obolmenne /BHBOL/ 13

aHaM3a Pe3yNIbTATOB OIBTA WM HAOMOOEHM, BTOPAs XapaKTEPHAS UuepTa

VHIYKLUYM 3aKJIOUaeTCd B TOM, UTO MEXaHM3MOM BHBOZA ABJIAETCH

OKCTPANOJALMA PE3YIbTaTOB KOHEUHOTO UMCJIA ONHTOB /HaOmomeHust/

Ha BCE AHAJNOTMUHHE CJyYau.

Takum 06pas0oM IJId TOTO, UTOOH yYalpecs MOIVIM OCO3HAHHO IMOJIYUUTh
MPeNCTaBJIeHne O OBUEHAYUHOM METONE IIO3HAHMA - MOIEJIMPOBAHMM

OHJ IOJDKHEL OBITH SHAKOMBI M IOOJDKHEL YMETh MPUMEHATH [IPMEMHL:

kjaccuukauym, o0OOmEeHUs, aHAJOIMM, MHIYKLUA

MOJCIUPOBAHHUC

Kaccuduxanus 000011eHNE aHaJIorus WHIYKIAS

[lpyueM 1Jig NEPBHX TPeX NPMEMOB MOXHO IAaTh NPOCTENUME ONpelesieHUs Cpasy, a
s 4-170 B Ooslee cTapumx kKjaccax. C TepMmyHoM "Momenb" yuammecs YII kjacca
BCTPEUYANTCA NPY U3YUYEHUM MOJIEKYJ, TOe AJA JIydller0 OCMECIIMBAHNA U [IOHMMaHNA
KOHKPETHOT'O MaTepyualsa HAeTCA CXeMaTUYeCKoe M300paxeHyue MOJIEKYJ, KOTOpoe

Ha3BaHO MOZEJBID. 3TO MOXHO CUUTATH [IEPBEIM OIIPENEJIEHMEM MOIEJIN.



Ho MoxHO maThk OoJjiee MOJIHOE ONPelesIEHVE: MOIENb M3YUYaEMOTO SBJIEHUS -

B3TO MCKYCCTBEHHO CO3IAaHHOE fABJIEHME, MMEKIEE HEKOTOPOe

CXOICTBO C PACCMATPMBAEMEM ABJIEHMEM ¥ CJyXalee myid ero usydenus /73, ¢.18/
BBelleHHOE MOHATME MOIENM 3aKPEINIAeTCS NEMOHCTPALMEN Pa3JUUHEX MOIEJIEN U
MHOT'OUMCJIEHHEMY TIPVIMEPaM/ U3 HAYKM M TEXHUKM. BO3PACTHHE OCOOEHHOCTM
ICUXOJIOTVM LIETEV HAKJIABEIBAKT OTPaHMUEHME HA NPVIMEHEHME TEX WM VHEX MOZEJeN
Ha Pas3HEX CTyMeHaX OO0y4yeHys. KOHKPETHO-UyBCTBEHHAA (QopMa MEILIEHUS
OnpelensdeT NPEeUMYLECTBEHHOE MCIOJb30BaHMe B /-8 kjaccax MOIeney, S3HK
KOTOPEIX 3HAKOM ydYallMMCs, B 3TOM BO3pAaCTe yyauyecs JIETKO BOCIPUHUMAKT
YMEHbIICHHEE /1M yBe-

73
JIUEHHbe,/ TIEMCTBYKIME MONST PasMUHEX OOBEKTOB. OOpas:H, BOSHMUKAINE Y
VUEHVKOB TPV BOCIPMATYM MOIEJIEM STOTO BUINA, IOJHOCTBI OTOOPKAOT
MOIIEJVPYEMEIE OOBEKTEL C TOUKM 3peHMs Qu3MUecKoM CymHOCTM. HO 3mech omnacHa
MICUXOJIOTVYECKAA OMNepals MOJHOTO OTOXIECTBMI MONEIM M OPUIVHAJA, IPU
MOCTENEHHOM Pa3BUTIMY [IPENCTABJIEHV MOIEJISAX DTa ONAaCHOCTb MPOXOINT.
[IoVMEHEHV MOTIETIE—aHAJIOTV TIO3BOJIIET PACKPETE TE€ CTOPOHB OOBEKTOB,
KOTOPBIE CKPHITEL OT HEMOCPEICTBEHHOT'O UyBCTBOBaHMA. [I719 BOCIPOM3BEOCHNS
drsrueckx OOBEKTOB PV PEIIEHVM 330ad, MPM MOOTOTOBKE HOMANHETO 3a[aHNd,
B JIaOOPATOPHEIX PafoTax ydalMecs VCIONb3YIT QOPMYJEl, PUCYHKM, UEPTEXV,
CXEMHI.
Tak O0pasoM, yXe Ha MEPBOM CTYIEHM O0ydeHVS QM3VKe MOSRIFMETCS IOTPEOHOCTE B
ONEPVMPOBAHY PUICYHOUHO—CYMBOJIMYECKVMY MOTIEJISAMA .
MeTOmUECKM BEXHO OCYIIECTBUTH OCTENEHHRM NEPeX0 OT MOAETIEM, A3bIK KOTOPHIX
TIOHATEH, K MOOEJIAM, S3bK KOTOPHX YCJIOBEH M HeobemeH /73, c¢.19/.
[lompIToXvBasg, MOXHO CKa3aTh, UTO Ha IEPBOM CTYIEHM OOy4JeHUs
GrEvKe MOIETM MCTIONB3YIOTCS KakK CPENCTBO HATUIAIHOCTM M KaK CPeICTBO Pas3BUTVSA
MBLTIEHMS YUAIXCS .
MoZeympoBaHyI0 MOCBAIEHO MHOT'O PabOoT M 3TOT BOMIPOC OOCTATOUHO

OCBElllEH B METOIMUECKON ¥ NeJaroIMJecKor Jmreparype /6, 73, 77,

103,117,131,164/, HO, HeCMOTPS Ha 3TO, B yueOHMKAX QUaVKM 7-8 KJIACCOB



MOHATVS O MOOEIM U MOOSIMPOBAHMM B HayKe HEe BBOIATCH U
He uccrenyircsa/158, c.46/. Tem Gojee maxe HE IEJIAeTCA IIOIETKA

o0y4yaTh YMEHVIO MOLEJIPOBATE, SHAU/T HEOOXOMVMO MMOONOIIKATE VICCIIEIIOBAHNE B STOM
HalpaBJIeH TaK KaK MONEJMPOBAHME UIPAET CYWIECTBYI POJIb B YMCTBEHHOM
PasBUTV yUalMXCs, BbPAOATHRAET YMEHME ONEPVPOBATH OOBEKTaM/ C OOHVMMA
CBOVICTBAMY! KaK CPEeICTBaM/ IJI1 BOCIPOM3BENEHVS OTHOWEHV IPYIMX OOBEKTOB.
MHOTME CHEelMaJMCTHL [0 TeOPVM MO3HAHMA, YKa3eBal, UTO MONEJMPOBAHME -
XapaKTePHasd YepTa TEOPEeTUUECKOT'O MbIUIEHMS IOV PElEHVM [TO3HABATEIBHEIX

3amau. [lo croenm
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npupoIe TaKOoE MEIJIEHNVE HE UMEET CBOVIM 00BEKTOM MHOI‘OO@paBMe HENnoCpedCTBEHHO
IOAaHHBIX Bemeﬁ, a IOIXOINT K HUM, OIEprpyeT C HUMMU JiMIb NOCPEICTBOM 0COOBIX

npenmeTor /momeneit/ /53, c.279/.

Ha 5T UCKYCCTBEHHHE MNPEeIMETH Kak Obl HAHWBHBAETCH BCA MACCa 3SMIMPUUECKMU
HaOJNOIAEMEIX CBOVICTB ¥ CBA3EM NEUCTBUTEJIBHOCTY, KOTOPHE B B3TOM CIlydae
OepyTCAd HayyHO, a HEe KaKMM-JIMOO MHEIM BO3MOXHEIM IJIS CO3HaHMA 00pa30M; UeJIOBEK
OKasLBAETCA B IOJIOXKSHMM MCCIIEHOBATENd [0 OTHOmeHmo K HuM /96, c.18/.

CrieqyeT 3HQUUTEJIBHO PaCUMPUTh AMANA30H MPVMEHEHUS MOAEJNIeM B yueOHOM
npolecce. HampmMep, MpOLECC PeleHrs KONMUECTBEHHHX 33[ad PacCMAaTPUBAETCA

KaK MPOLECC JIOTMUYECKMX BHBOIOB U3 YCJIOBUA, OCHOBAHHHIX HAa aHAJM3E U CUHTE3E.

Mexny TeM OImyCKaeTCsd IJIaBHOE, a WMEHHO: IJIF pelleHys Jio0oM NomoOHOM 3alaun

HEOOXOOMMO CHauajla MOCTPOUTh €€ abCTPakKTHYH (000OWEHHYK) Ou3MUeCcKyn

MOZIEJIb, 3aMEHMB KOHKPETHBE OOBEKTH, KOTOPHE TaM PaCCMaTPVBAOTCS, WOEaJbHEMA

O0BEKTaMM, & UX KOHKPETHHE OTHOWEHMS - COOTBETCTBYWLIMMU OU3MUECKUMU

MOHATVSAMY . Jlajiee HyXHO YCTAaHOBUTb QMBMUECKM XapaKTEP OMACHBAEMOTO B 3allaue

SBJIEHMS ¥ PacCKa3aTb O HEM, MOJb3yACh (U3MUeCKOM TepMmyHojorven. Ta

METOIMKA OOyUYeHM DElleHMI 33ad, KOTOPYK Yalle BCEI'O NPUMEHSKWT B LKOJE, Y

MHOTMX y4allMXCH (bopMMpyeT HEBEPHOE IpPeICTaBJIEHME O TOM, UYTO IJIA PEHleHMA



330auy HalO IOTaNaThCs, KakKyl (uanyeckyn QOpMysy MnomoOpaThk, UTOOH C ee
TIOMOIIBK MOXHO OBUIO HalTM MCKOMOE. A BEIb Ha CaMOM JieJle Peub IOJDKHA MOTU He
O moTamke, a O (M3MUIECKOM VCTONKOBAHW ONMCHBAEMOTO SBJIEHMS /T.e. O
MOCTPOEHM €T0 GU3MUeCKo Momesn/, KOTOpOoe M ONpenendeT OTHOBHAYHEIL BEOOP
bopmysEL /v Qopmys/ mnd pemedns /158/. HampuMep, Kak MOXHO PeIMTh 3amauy
Ha ApxyMemoBy CWIy CJIEOYyKIEeT0 COTEePXanus: «UTO MPOM3OMIET C YyPOBHEM BOIE B
Oaccente, ecimy U3 JIOOKY, [JlaBawlLey B HeM, OpPOCKUTb KaMeHb?» [lepBEM CaMbl
POCTOM NIyTh: CMOIENMPOBATH OAHHYH CUTYALM M Ha OMBITE PelMTh. HO MOXHO
OIEITOM [POBEPUTH, UYTO DOoJee
5

LEHHO. MOXHO CMOIENMPOBAThL 334auy, HO HE HOBECTY IO KOHLA, T.e. B34Th COCY.
C BOIOM ¥ ONYyCTUTb B HET'O CTAKaH C I'Py30M. YUalIMMCH MOXHO 3aIaTh BOMPOC:
"Uro OoJiblie BHITECHUT BOIE T'PY3, WM I'Py3 B CTaKaHe M 3alavya cpaly OyIer
peleHa. MOXHO NONOXOAaTh [IOKa CaMy ydalMecsd OOOYMAalTCd IO 3TOTO BOIPOCE,
I0CJIe 3TOTO PElleHe MOXHO TPOBEPUTL MATEMATUUECKM /TOXEe MOAEIUPOBaHME/
AV
AV
AV

Pn+PK/pBg - Pn/pag

PK/pBg

Px/ pxg
T.k. px> s TO Vi > AV
YPOBEHb BOZE MOHUBUTCSH, IOCJIE 3TOTO MOXHO MNPOJENATh OIHT.

B 5TOM 3amaue BEHACHAETCH 33aKOHOMEPHOCTL, MNPOM3BOIUTCHA MOIENVMPOBAHNUE U
BEIBMIAETCA TUINOTe3a, T.e. NpolieMa 3aKJnuaeTCsd He TOJbKO B TOM, UTOOH
MCIOJIb30BATh MOIEJIbHEE NPENCTABJIEHUS B OOyUeHMM, a ¥ B O3HAKOMIIEHUU
yYalyIxCAa C MOHATUEM MOIENM, BUIaMM MOIelel, OOy4YeHMeM MX YMEHVI NPUMEHATH
BTOT METON B CaMbIX PA3HOOOPA3HBIX CUTyauMax. JCMONb3ysS OCHOBHOM MaTEpPHAaA
yueOHMKA MBI HE TOJIbKO JaeM YIPOUWEHHOE ONpeleNIeHue MOIENM, KOTOpPOe B
TanbHelmeM OyIeT yInyOnaTeCs, OONONHATHCA, HO M 3aKpenyiseM ero. [Ipyu n3yueHun
TeMbl «[IOPIHEBON XMOKOCTHEM HACOC" yuyampecsd 3HAKOMATCS C HOBBM BUIOM MOZLEJIN.
BO-NepBEIX, 3aKpeIUIgeTCs MNOHATME MIOEAJIbHOM MOIENM PV U3YUeHUN

CXEMaTUUECKOTO M300paXeHnss HacoCa. BO-BTOPHIK, MOXHO MPOJEMOHCTPUPOBATH



YMEHbIIEHHYH IEeVCTBYNIYl KOIMID HAcoCa, 4TO OYIOET SABJATHCHA MaTepPUasbHOM

/mpenmeTHOM/ Momenbk. JenaeTcd BHBOL: Momesan MOTYT OHTh MUOSANbHBEMU U

MaTepMaHb HEIMU
MopeJsb
uaealyibHasd MaTepyraibHas
76

OCODEHHO LEHHOM ABJISAETCA CaMOCTOATENbHafd padoTa ydalyxCs
U3TOTOBNIEHV0 Monesier. CHavajla yunMTesb CaM HpedjiaraeT Crnocod
U3TOTOBJIEHMS TakKoe MOIENY, a B JajlbHeymeM CoofmaeT TOJbKO (u3nuyeckoe
ABJIEHVE, KOTOPOE HAIO MPOMOIEJMPOBATE.

J3yuas TeMy "TuOpaBIMuyecKuy mpecc" yuuTens NpenjiaraeT AOMallHee 3aJaHye
/®emnanm/ ¢ M3TOTOBUTE MOMENb, COCTOSMYH M3 IBYX MIPULOB PA3HOTO IYaMeTpa
COEIMHEHHEX PEe3VHOBOM TPYOKOM. IEeMOHCTPUPYA JIyUllyl MOZEJb M3TOTOBJIEHHYH
YUallUMUCA, YUUTEJb CTABUT BOMPOC: "UeM OTyiMuaeTCd 3Ta MOMAENb OT UIEAJbHEX
MOJIEJIEN MOJIEKYJ U
TIOPIMHEBOTO Hacoca"? Yuaupecd OTBEUYAnT, UTO 3TO IOEMCTBYKIAS MOIEJb, €€ He
1300paxanT, a M3TOTABIMBAKT ¥ NPUMMEHANT IJIA UCCIENOBAHMA CBOVICTB
TUIPABJIMUECKOTO MpecCa. YUMTesb MOXET MUCIOJb30BATh 3TY MOAENb [JIA
[IOCTAHOBKM SKCIEPMMEHTAJILHON 3a1aul, Hajlee NeJlaeTCs BHBOL O TOM, UTO MOZLEJIb
I03BOJIAET IEMOHCTPMPOBATh NPMHLMI AEMCTBMS IMIOPABIMUECKOTO NIPECCa.

Vzyuas TeMmy "pHuar", MOXHO YCJIOXHUTb 3amaHue. "ABIAETCH JiM peUar
YMEHBIIEHHON KOIVEN WY CXEMATUUECKMM U300paxeHneM IOIBEMHOTO KpaHa? " - CTaBUT
BOIPOC yunrenb. "Her", - oTBevanT yuyaupecsd. "A MOXHO Ji HA3BaThb €0 MOZENbR"?
Ja, T.K. OH OTpaxaeT CymeCTBEHHHE CBOMCTBA MOIBEMHOT'O KPaHa, HO He BCe.
JlenaeTcs BEBOA: MOIEJb MOXET OTPaXaTb OTHEJIbHEE, CYLECTBEHHEE CBOMCTBA
MEXaHM3MOB,

[lpy m3yuenun Temsl "llpeBpalleHre ONHOT'O BUIA SHEPIUMM B IpyTrom"



Mel IeMOHCTpMpyeM MafATHMK MakcBesula. 3Ta MOIenb Oosiee TpyIHa IOJid
[IOHVMaHMA ydYalyMCA, T.K. 3TO HE CXeMaTMUeCKoe u300paxeHue, He
YMEHbIIEHHAA KONMA ¥ He YaCThb MexaHus3Ma, a [OeMOHCTpauus dBJIEHNA
VICKYCCTBEHHO CO3LAHHOT'O HJid WM3y4yeHyMd [peBpameHnd sHeprvu. MoxHO
PElJIOXATL yYallyMCA NPUOYMaTh IPYTMe CIOCOOH IEMOHCTPALMM NPEBPALIEHNA
SHeprvy. ECim Ha IEMOHCTPALMOHHOM CTOJIE HAXOOATCA NPYXMHA, I'PY3 M BEPEBKA
OHM MOTYT [PEIJIOXKUTL IONBECUTh IPYy3 Ha MPYXMHY, WM Ha BEPEBKY.

[lpemarTanT MPYXVHY PAaCTSHYTh, @ BEPEBKY OTKJIOHMTb. 3aTeM
17

MOXHO INPEIJIOXATh YYallMCH NPUBECTM [PYUMEPH, IIe 3TU MOIENY MCIOJIb3YyHT B
PEaJIbHEIX MeXaHu3Max. Ha IIOM MOXHO HaTh 3alaHue CKOHCTPYMPOBAThH
CaMOIBVXYIYCA TEJIEXKY .

B npouecce o0yuyeHys MOLENVPOBAHMI MOXHO BEUIEJIUTL CJIeOyDLMe IEVICTBUL:
I) aHam3 OOBeKTa, MOAJIEXAET0 MOIENMPOBAHMI; BHIIEJIEHME CMHICJIOBEX YaCTel
CUCTEMEl 3JIEMEHTOB M UX OTHOWEHWU), KOTOPHE MNOAJeXaT U300paXeHyi C MOMOLBK
3HAKOBO-CUMBOJIMUECKMX CPEOCTB;
Z) mepeBOI Ha fA3HK CUMBOJIOB ¥ 3HAKOB. 0CO0Oe BHMMaHMe O0pallaeTCs Ha IPUHLKI
B3aMMHO-OHO3HAUYHOT'O COOTBETCTBMA MEXIY BHIEJIEHHEMM
BIIEMEHTaMy MaTepualia ¥ 3JIeMeHTaMy MoIeny. Bes 3Toro Momenb He
OyZeT HaBaTb MPABUJIBHOTO NPENCTaBJIeHUS 00 M3y4aeMOM SBJIEHUM;
3) ydampecs IOOJIKHEL OIOVHAKOBEE 3JIEMEHTH Y OTHOWEHMS O003HAuaTh OOVHAKOBEMY
CUMBOJIAMM ¥ 3HaKaMy, a Pas3Hbe 3JIeMEHTH M OTHOWEHVS DPAa3HEMIA.

4) mencrBusa NpeoOpas30BaHMA MOIENM, 3TY LEMCTBUSA [O3BOJIANT ydyallMCA
IeperpynnmupoBaTh 3JEMEHTH MOIENM, IONOJHATL €€ HeIOCTALMMMY 3JIEMEHTaMU U
T.0.; 5) COOTHOWEHME MOJNYYaEMOV MOIEJM C PeallbHOCThbH, 3TO

IEVICTBYE II03BOJISET [OJIyUUTH HOBYKH MHOOPMALM O MOIENIMPYEMOM OOBEKTE,
TUTyOXe MPOHVKHYTH B €T0 CYTh. JIMEHHO 5TO ¥ SBJISETCS Lebi Momemporanns /131,
c.218/.

TakyM 00pas3oM, 3HAKOMCTBO C MPOCTENIMM MOIENVPOBAHMEM OYIET



CITYXUTb 0330y OJid NOCNEN0BATENBHOTO U3YUYEHN OOJIee CIIOXHEX MOIEJEeN U OJid
NOOTOTOBKM K 0OJiee OTBETCTBEHHOM CTYINEHM, KOTIa ydammecsd OyOyT 00ydaThCd

YMEHMI CaMOCTOATEJIEHO MOLEJIMPOBATH @MBMQGCKMG ABJICHNA.

[lomobHas paboTa, MO3BOJISET COEIMHUTE NPOLECCH O0yuYeHMs QU3MKE U
bopmmpoBaHMe crnocoba MHIUIEHMA Ha OCHOBE MCIOJIB30BAHMSA OCHOBHOTO

COImepXaHmd MpeimMeTa M COOTBETCTBYKHIMX METOILOB IPENOOABaHUA.

18

I'JIABA 2. § 2. BuuBuxeHye TMIOTE3H B IIPOLECCE yueDHOTO

[IO3HaHUA

BaxHOe MeCTO Cpelmy aKTUBHEIX METOAOB YCBOEHUS KypCa OM3MKM 3aHMMAET
METOJ TMIOTE3H. 3TOT METOJ NpennojiaraeT (QOPMMPOBAHME OCHOBHEIX SHAHUMA
O HAYUYHOM TUIIOTE3e ¥ YMEHWM MUCIOJb30BATH 3TV 3HAHUA B CBOEM
[I03HABATENILHON OEeATENIBHOCTH.

Co CJIOBOM TMIIOTE3a yyallMeCsd 3HaKOMATCH, u3ydad TeMy "CTpoeHue
BemecTBa" . Ha 3TOM ypoke MH JaeM ydaumMmcs onpenesenue: "T'urnoresa 3T0 HayyHoe
npennoyoxenye" . IloguepkuBaeM, UTO AOCTOBEPHOCTH TMIOTE3H MPOBEPSETCH
ONEITOM. B JasibHeNMmeM 3TO ONpenesieHye OyIeT
PACIMPATECA U YIUIyONAThCH.

[l m3yueHun Temel "mnddysmda B Trazax, XUIOKOCTAX M TBEPIEX Tenax",
00BACHAS yuammMmca 3amadme 2 yuebumka /115, ¢.20/ yuurens mpemiaraer
BEIIBYHYThH TUIOTE3Y O 3aBUCUMOCTM CKOPOCTM IMQDYy3UM OT TEeMIEepaTypH U
[IPOBEPUTL PE3YJILTAT Ha ONBITE. YPOK Ha TeMy "fABjeHue TaroTeHus. Cuila TaxecTn"
MCIOJNb3YEeTCA IS 3aKPEIUIEHMS MOHATUS «TUIOTE3a». YUaluMCsa MNpPelyiaraeTCs
BCIIOMHMTb, UTO Ha3bBAETCH TUIOTE30M. YUuTeJb CTaBMT Bompoc: "OT uero
3aBUCUT CuJla TAXeCTu?" Yuauyecs BHIBUTAKT TUIOTE3Y O 3aBUCKMOCTM CUJIEL

TSXECTV OT MACCH TeJla ¥ MPOBEPST Ha OnbiTe. TeMa "[laBijieHne rasa' MUCHob3yeTCs



IJIS BBIIBVOKEHMSA TUIIOTES3E O QOpMe IOBEPXHOCTM BO3IOYWHOTO WAapa, HAaXOLAWETOCH
0L KOJIOKOJIOM IIPY OTKAUMBAHUM BO3Oyxa. Pe3ysibTaTa NPOBEPSETCH OIBITOM.
locne nzyyenud Temel "[e/ICTBME XMIOKOCTY M T'a3a Ha NOTPYXEHHOE B HUX Tejo"
Y OBTOpeHus TeMel "CrioxeHue cun", BHACHAETCA, KOTZa Teso OyIeT OCTaBaThCH
B [IOKO€, KOTIa IOBUIAThCA BHM3, KOTIA BBEPX, HaJlblle yUMTEJIb CTABUT BOINPOC:
"UTO NpOM3OMAET €CJIM B TPU COCyHa C OOMHAKOBOM XUAKOCTBK OMYyCTUTH
COOTBETCTBEHHO MJIACTMACCOBEM, METAJUIMYECKVM WAPVKY ¥ KAIJIO XUIOKOCTY TOM Xe
IJIOTHOCTH,

Ho mpyroro useTa?" Yyammecs BEOBMTANT PARJIMUHEIE IUIOTE3H O LEVCTBUM
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XMOKOCTHU Ha MNOTPYXEHHOE TEJIO U IIEITANTCA TeOpeTquCKMIOGOCHOBaTb. XOI MEICTIN

PV BHIIBMXEHMY TUIOTE3 MOXET MPOUCKOINUTH CJEIynIMM 00paz30oM;

I) msyueHme QakTOB NyTeM HaOJOOEHMUS, aAHAIM3A OUEBMIHHX, M3BECTHHX
[IPU3HAKOB. JIX OLIEHKA Ha OCHOBAHMM HAYUHHIX KPUTEPUEB;

2) ompepenenne CBa3el GAaKTOB, BHOBWKEHME HamboJee CyleCTBEHHBIX
33KOHOMEPHOCTEN, KOTOPHE BIMAKNT HA Pa3BUTME IAHHOTO ABJIEHNA;

3) ompeneneHve HampaBleHUs PasBUTHSA, OOOCHOBaHUE CBOETO CYXIEHUS;

4) BEBOIE ¥ QOPMyJIMPOBaHME NPENINOJIOKEHNA .

Ha OCHOBaHMM XM3HEHHOT'O OIHTA yYallMeCsa CKaxyT, YTO MJ1aCTMAaCCOBHI WAPUK
OyIeT njaaBaTh, METAJUIMUECKMM YTOHET. ONBT C Kalulel XUIKOCTM MOXET BE3BATh
3aTPyIHEHNVE T.K. BO3MOXEH OTBET O TOM, UTO OHA pPaCTEuUeTCs Ha OCHOBaHUM
onbdy3vm. BeACHAETCH, Kakve CWIH OEVICTBYT Ha WAaPVKM M KaIlJin, €CJXM OHA He
PaCTeueTCs, HaNpuMep, Ha MJIaCTMaCCOBHY WAPVK NENCTBYET BHTAJKMBAKIAA CUIA
BBEPX U CUJla TSKECTM BHM3. Tak Kak OH OyIeT BCIUEIBATL, BHTAJIKMBAKIAA CUIIA
OOJiblle CUJIBI TAXECTV. Pe3yNbTUpyKmas Cujla HalpaBlieHa BBepx. TakmM
o0pas3oM, yuampecs NPeIBOCXMIANT MaTepuall CIedy X ypPOKOB. Bce 3TO

[IPOBEPACTCA Ha OILITE M NeJIa€TCA BEIBOI.



[lpaBuibHaA MOCTAHOBKA BOMPOCOB TPV PEWEHUM PA3JIMUHEIX U OCOOEHHO

TBOPUECKMX 3alad OPUEHTUPYET MbIJIEHME YYAlMXCHS B ONPEOeJI€HHOM
HanpaBleHM. Y HUX MOSBJISETCS MPOM3BOJIBHO BEISHBAEMEE aACCOLMALyML, 0DpasH,
NOHATUSA. Ha 2TOM 3Tamne NpoMCXOIMT nepebopMyMpOoBKa YCJIOBMS 3adaun,
NOOKJINYANTCS OONOJHUTENBHEE OaHHEE M3 MPOIJIOTO ONHTa. KoTma %e HaMeuaeTcd
ONPENENIEHHEN MyTh PAaCCYyXIOEHMM, IMOMCKa, TO KakKOM-TO o0pa3 W KaKOe-TO
TMOHATHE, KaKafg-TO MUOesS MOTYT [IPMBJIEUb

BHMMAHME YUYEHMKOB TeMY WM MHBMY KOHKPETHBIMM MPM3HAaKaMy, KOTOPHE, MO MX

MHEHMI, VMMEKT OTHOIUEHME K JaHHOM 3amjaue. B pes3yjibTaTe 0TOOpa ¥ OTCEBA B

CO3HAHMUM WKOJbHMUKA MOXET BO3HMKHYTb BeIyumii obpas,
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KOTOPEM CTAHOBUTCS HEINOCPENCTBEHHOV, KOHKPETHOM OCHOBOM CamoI'0
34MEICTIa PElleHVsd 33Jau/ WM OIHVM M3 €TI0 BaPUAHTOB.

HecmoTpsa Ha TO, uTO Bemymymy oOpa3 OHBAET BeCbMa, OOWMM, HEACHBIM, UETKO
OCO3HaBaeMee OTIEJIbHEE KaueCTBa oOpasa OyAyT yXe ONpPeleNiATb KaKOM-TO MyTh
DEleHyd, KaKOW-TO MJIaH MEICIUTENbHEX TOEMCTBMIA, ONPEINEeNIEHHYKD CTPaTETMO
pemeHyd. Bce 5TO, B KOHEUHOM CUETEe, HAMPABJIEHO HA Pa3BUTHE, KOHKPETM3ALMD
BeOymero obpa3a, MOHATMA. VIMEHHO 3IeChb MOXET KOHUAThCA MOATOTOBUTEJbHbIA
epUOT 3aPOXIEHMSA 3aMBICTA .

B mpouecce QopMMpOBaHMS 3aMEICIIa MOXHO BHOEJMTH IBE CTaIVMU: I[EP-

- 3TO BO3HUKHOBEHME MEPBMUUHEIX 00Pa30B U MOHATUN, BTOPas Xe 3aKaHUMBAETCH
IPYHATVEM DEleHUS O MOMCKE B ONPENENIEHHOM HANpaBJIeHMM Ha OCHOBAHMM 3aMEICIA
- TUNOTesH. B Hauaje QOPMMPOBAHMA 3aMHICA MO ACCOLMALMMX BOBHUKANT 00pa3H,
MOHATUSA, U3 KOTOPHX YUEHMK BEIOMPAET Te€, UTO MaKCUMaJlbHO COOTBETCTBYKT
TpeOOBaHMAM YCJIOBMA. 3aTeM OH YTOYHAET, KOHKPETU3MPYET, MNOCTEINEHHO
BUIOV3MEHSET 00Pa3bI-MOHATHS, BCe OOJble NpMOIMXad X K YCJOBUO ¥ MpeBpalmas
B I'Mnoresy. llpouecc TpaHchopMaumy MCXOOHOTO 00pasa-MoHATA B O0pas3-uIen
PelleHys 3alauy CBA3AH C NPUMEHEHVEM LEJIOT0 PANa MBICIUTENbHEX [PUEMOB,

[IPOABJIANIMXCA B TIPOLECCE MBIJIEHUA. Peub yImeT O CO3HATEJHHOM npouecce



Pa3BUTHA MOHVMAHMSA, HO CYWECTBYET OONbIIOe KOJIMUECTBO CIIyuyaeB, KOTMa PelleHne
NPOMCXOIUT He KaK CIENCTBUE PALUMOHANIBHOTO MOHMMAaHMS, a KakK SABJEHUE
ormepexapiee JOTUUECKOe DelleHre. ITO ABJIEHVE MOXET BOBHUKHYTH HA Pa3JIMUHEX
BTamnax PelleHnsd - U IpyU M3YUYeHUM yCNOBUS, U NIpyu QOPMMPOBaHMM 3aMBICTa,
Y TIPY €T0 MPOBEPKe, a MHOTA JMlb [OCNE OUeHb IJMTEJbHOTO MHOTOKPATHOTO
pelmenns 3anaun. Mel TOBOPYM O IOTamKe KaK SBJIEHUM TOBCEMECTHOM, NPUCYIIEM
PARMMYHEM BUIAM yMa ¥ SBIAKMMMCS Pe3yJbTaTOM HEOCO3HAHHOTO,
VHTYUTUBHOTO MBIIEHUS . VIHTYMTUBHOE MEIIJIEHNE
OTJIMUAETCA OT He MHTYUTUBHOTO (JIOTMUECKOTO, OMUCKYPCUBHOTO),
OTCYTCTBUMEM BUAMMOV CBA3M MEXIY HAualloM PelleHrs ¥ eT0 pe3yJbTaTaMu.

Takoe MHIJIEHVE XAPAKTEPU3YETCA OTCYTCTBMEM JIOTUUECKUX OOBACHEHMI OT-
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CaMOT'O NPOLIECCa PENeHUS WM eT0 OTHENIbHEX 3TAaNoB, OYEHb YaCTO
VHTYVUTYBHOE MBIJIEHME COMNPOBOXIAETCH IIOJHOW BHE3AMHOCTHI
NOSBJIEHMS OOTaf0K. [Ipy 3TOM MHTYMUMS [O3BOJISET YYEHVKY MOHATH YCJOBUE
3a3Jlauyl, BEIIBUHYTb IMIIOTE3Y O CIOCODE PEelmeHMs 3allauy, BEICKA3aTb DOJee Wi
MeHee GHICTPO MOCJIE O3HAKOMIIEHMS C yCJIOBMEM TOTOBOe pemervie /104, c.48/,

VHTYVUMS SBJISETCS KOMIIOHEHTOM T'E€HEPUPOBAHMS TUIIOTE3 M CTPATETUEN
PEleH)s, OTJIMUAKIMXCH BEICOKOV 3BPUCTMYHOCTB, Ha OCHOBE HEHDOMAJIBHOT'O
OneprpoBaHMa MHOOPMALMEN 3allauM B BUIE KOMIJIEKCHHX OPUEHTMPOB MOUCKA,
OOBEIMHANIMX CEMaHTUUECKME U JIOTUUECKME NMPV3HAKY B HECTAHIAPTHHE COYETAHMA.
Crenmdyka VHTYULIYI COCTOUT HE B €€ IIPOTMBOINOJOXHOCTY JIOTUKE : HEJlb34 Pa3IesIUTh
OPVEHTVPOBOUHEE NPW3HAKY I[IOMCKA PEleHMs 3ahaul Ha VHTYUTVBHEE U
bOpMaNIEHO-JIOTUUECKYE .

Takoe penenre (GaKTUUYECKM HE BEPHO. B VMHTYUTMBHEE OPUEHTMPH I[IOMCKA
BKJIOUANTCA JIOTUUECKME IaHHEE 3allauy, HO OHM He SBJISNTCH
CaMOCTOATENbHEMA Y JOMVHVPYIOIAMA

CyOBEKTMBHAA LIEHHOCTb MHTYUTMBHEIX IMIIOTE3 PE3KO BO3PACTaeT o
CPaBHEHMIO C COOCTBEHHO-JIOTMUECKMMY MPENNOJIOKEHMAMY VIMEHHO 3a CUET

B3aVMOIIENCTBUSA KOMILJIEKCA [IPU3SHAKOB — CEMAHTUMUYECKUX U (bOpMaJ'IbeIX. B sTOM



ONHOBPEMEHHOM yYeTe Pa3JIMUHOM IO CBOEMY COCTaBY MHOOPMALMM M 3aKJIOYAETCH
KOPEHHOE OTJIMUME CTPYKTYPH VHTYUTUBHEX POLECCOB OT OVICKYPCUBHEIX, B KOTOPHIX
MOXET YUMTHBATHCA B OJHOM MEICIIMTEJIHLHOM aKTe TOJBbKO Kakag—-TO OIHa
ONpeleseHHas MOIMbMKaUMs IPVM3HAKOB 3adaun. Cneumduka MHTYUTVBHEIX IPOLECCOB
33KJIOUAETCAd HE B TOM, UTO (QOpMajibHEE VMHOOPMATMBHEE MPM3HAKM B HUX HE
IPUCYTCTBYOT, & B CaMOM CIOCODEe MCNOJIb30BAHMA MHOOPMalMy, COOMpPaeMON B
Pa3JIMYHEE HECTAHOAPTHEE KOMIJIEKCH, JICCIIeNOBaHUS MOKA3HBAKT, UYTO
VHTYUTUBHAS OOTAJKa MOXET BO3HMKATh KAk pa3 B TOT MOMEHT, KOTJa Ha
MaKC/MaJIbHO MMPOKYK COOEPXATENbHYH YaCTh IOMCKA HAKJIAIEIBAETCA TPedyeMmoe
bopMaJIbHOE OTPaHMUeHre. OTO yOEIUTENbHO IEMOHCTPVPYIT OIBITHL C MUCIOJIb30BaHVEM

bopMaJIb HEIX
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MOICKA30K B pemeHmu 3amay mno ¢usmke /143, c.42/.

Hampumep, yvammmca OpeijiaraeTcd 3afauva: CTaJbHOM Iap, Macca KOTOPOTo
paBHa 1,2 kr, mmeeT obwem 200 eM’. OCOBEHHOCTBI TaKOM 3a7aur ABJILETCSH
OTCYTCTBME BOMpPOCa. I0ICKA3KO}M ABJAETCA COOOmEHMe MJIOTHOCTM CTalu, U
BOIIPOC O HAXOXOEHMUM IJIOTHOCTM BPOLE OTHAlaeT, HO HAaXOUATCA ydammecd,
KOTOPHE MIIYT IJIOTHOCTE Wapa. Jl BOT 3IeCh BO3HUKAET NPOTMBOPEUME: : IJIOTHOCTD
mapa OTKa3HBAETCHA He PAaBHOM IJIOTHOCTM CTai. KTO-TO HOTAmEBAETCd, YTO Wap
TOJIEA M yXe JETKO BOBHMKAET OIVH 43 BO3MOXHEIX BOMPOCOB. HaliTy o6meM MOJIOCTH.
O0beM mapa U3BECTEH, 3Had MJIOTHOCTh HaxoIuM OOLEM CTaJ:

Ve=m/oc Ve=153,8 af

M oBeem nomoctt: Vi, = Viu-Ve=200 af - 1% af » 4,6 of

[[py BHOBMAEHVM TUIIOTE3 O [PUUMHHO-CJIEICTBEHHOV CBA3M B HaykKe

IMPOKO MCIOJNIb3YNTCA CJENyle MeTOIB: CXOINCTBA, Pal3jvuMd, OC-

TaTKa ¥ COMYTCTBYKUMX M3MEHEHWI. MeTon CXONCTBa MNpennojiaraeT OTOop
psala ClydyaeB, B KOTOPHX HabiomaeTcd MUCClienyemoe sBjeHve. HeoOxomymio

YCTAHOBUTE, B 4UeM OTU CJIydaM CXOJHEHI. HOBTOpHEOLU,I/IeCFI MOMEHTEL



[IPEONOJIOKATEIEHO MOXHO CUMTATh NPUUMHOV UCCIIENyeMOoTo ABJIeHUd. Hampuwep,
A.Bexkepenb, paccMaTpyBas Cllydall 3aCBEUMBAHUA IUIEHKY OOEPHYTON
CBETOHEIPOHNLAEMON OyMarol, Ipy COIPUKOCHOBEHM €€ C TeM WM MHEIM BelleCTBOM
BEIIEJIIT HEKOTOPEM [TOBTOPAKIMIACSA MOMEHT. JIM OKa3ajoCh HajlMuye B BELECTBE
coyey ypaHa. Ha OCHOBe 3TOr0 A.Bekkepesb CHeJall NPeANoJIOXEeHVE, UTO
[IPUUMHON 3acBeuyBaHug QOTOMJIEHKM ABJIAKNTCHA OCOOHE JIyuy, MUCIyCKaeMble
YPAHOM ¥ MPOHMKAKIME Uepe3 CBETOHEeNpOHMUaeMyl OyMmary. [pu paspaloTke
IDAHHOW TMIOTERH OPaHLUy3CKMM OMU3MK MCIOJNb30BaJl METOL CXONCTBa. B mpouecce
yueOHOTO IO3HaHMA YUYallMXCA Ha NPOCTEMIMX NIPUMEPaX MOXHO OOYUUTH yMEHM
IPYMEHATL METOI CXOLCTBA. J3yuasa Temy "MHepuya" Ha HECKOJBKMUX NIPUMEPAX

YYEHMKOB MOXHO IIOIBECTU K CaMOCTOATEJIBHOMY IIPEMNOJIOXEHNIO
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O TOM, UTO Tejla CTPEMATCH COXPaHUTb CBOE COCTOSHME.
MeTon paznmuuMsd NOPennojiaraeT aHaJiM3 IBYX BeCbMa CXOIHEX CJIyYaes,
B OLHOM M3 KOTOPBIX UCCJIeLlyeMoe fBJIeHMe HaOymaeTcs, a B IPyIoM HeT. B
XOIle aHaM3a CllenyeT BHABUTb MOMEHTH, OTJIMYaKLMeE
Cllyyau, TIe ABJIEHME OOHAPYyAMBAETCS, OT IOPYyI'Or0, I'IEe OHO HE MMEeeT MeCTa.
BrlIeIeHHEE MOMEHTH MOXHO MPMHATH 3a MNPEANojiaTaeMyl MNPUUMHY
PaCCMaTPMBAEMOTO ABJIEHUS. MeTOn pasznuuMd MOXHO MOKas3aTh MPU M3YUEeHUA
TeMel "Cuia BEKTOpHas BesmuyHa". CHauasla OEMOHCTPUPYEM OIET C TEJEXKON U
ovHamoMeTpoM, npuknagsead cuiy 0,10 H, ME JeTKO COBUTAEM TENEeXKYy, eCJn
IVHAMOMETD TAHEM T'OPU30HTAJIBHO, €CJIM TOM X& CUJIOV IEUCTBOBATH BBEPX TEJIEXKA
He TOIOHMMETCSH. YYalMecCs BHIBUTANT NPENNOJIOKEHME O TOM, UTO Pe3yJbTaT
IEeVICTBUA CUJIEL 3aBUCKUT HE TOJIbKO OT BEJIMUVHE, HO ¥ OT HAlpPaBJIeHUA NEVCTBUA
cuibl. Kpome 3TOTO OHM yOEeXIAnTCHA, UTO BIEPE]Nl TEJEKKY Jerde CIOBMHYTh, UeM
MONHATE, T.€. NOOTOTABIMBANTCHA K MOHUMAHMK CUJIEl TPEHMA.
MeTon OCTaTKa PEKOMEHIYET B MOMCKAX NPUUMHHE ABJieHMd C B34Th IJIS aHaIM3a
TaKoy OOBEKT, B KOTOPOM HabiwonanTcs asjienus A,B,C, ¥ U3BECTHO, UTO SABJIEHUE
A TIOpOXIAeTCHd NPUUMHOM &, ABJIeHVE B IOpOXIAaeTCsd NPUUMHOV B, BHISBJIEHHEN B

XOIe TakKOT'0 aHamM3a OCTATOK OOCTOATENIbCTBO C MOXHO [MPEIINOJIOXNTEIIEHO



PaCCMATPMBATh B KaueCTBE NPMYMHEL UCCIEOyeMoTo ABjenusa C.

Vzyuas remy "llnaBaHue Ten", IOEMOHCTPMPYEM OMBIT I: OIyCKaeM B BOZLY
Xene3Hel OPyCOK, OH TOHET, AaJIOMVHMEBEM TOXE TOHET, a YTO MNPOU3OMIET C
KapTOoQeNnmHOM (AMoM) . Ydammecd NOOBOAATCA K MEICIIM O TOM, UTO IJIOTHOCTH
Xejie3a 0oJiblle MIIOTHOCTU BOIE, MJIOTHOCTH AJIOMVHMA TOXe OOJIbIIE MJIOTHOCTY
BOZBl, 3HAUMT, IUIA OTBETA HA BONPOC HYXHO 3HATH IIOTHOCTE KAPTOQENVHE (Anua) .
3Hadg 5Ty BEJMYMHY, YydYalMeCs MOTYT MNPENNOJIOXATh, YTO NPOM30MIET, E€CIA
ONMyCTUTh KapTObeNMHy (SML0) B BOAY ¥ NPOBEPUTH Ha OIEITE.

MeTon COMyTCTBYKWMX M3MEPEHU) TpeOyeT pacCMaTPVBATh UCCIEdye-
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MO€e fABJIEHME B M3MEHEHUM ¥ IPU 3TOM (QUKCKMPOBAThH, KaKye CTOPOHH B OOBEKTE
COOTBETCTBEHHO M3MEHANTCH. Takue CTOPOHH MOXHO CUMTATh MNPEXdNnojiaraeMoy
NIPUUNMHO POUCXOOAMMK M3MeHeHu. C 3TUM METOIOM MOXHO NNO3HAKOMUTE yUalMXCS
TPV U3YUEHVY ABIIEHNS VHEPLMY PACCMATPYBAS TPUMED C TEJIEXKOM 13 yuebHnka /115,
c.36/.

ECTeCTBEHHO C 3TuMM METOIAMM YdyallMxXCd T KjlacCa HyXHO 3HAKOMUThb Ha

SMIIMPUYECKOM YPOBHE, T.€. HE IdBATb OIPEIEJIEHVA M Ha3BaHMA METOHOB.

Bynmyum chopMyIMPOBAHHOM B KaUECTBE NPENOJIOKEHNS O IPUUMHE UM
O HEeODXOIMMOM CBS3M TEX WM MHEX MCCIENyeMbX ABJIEHVM, TUIIOTE3a NPEeNnojaraeT
BBEIIEH/E COOTBETCTBYWUMX CJEINCTBUM, OIHU U3 KOTOPHIX JOJIXHEL OOBACHATH
V3BECTHEE ABJIEHNS, a OPYIVE NPeNCKashBaTh ABJIEHUA elle HeU3BeCTHre. Toro, uTo
TUIOTERa [03BOJIAET OOBLACHMUTL HayuHble (QaKTh, elle HeIOCTATOUYHO, UTOOH
CIeyaTh OKOHUYATEJNbHEM BHBOM 00 €6 MCTUHHOCTH, MOCKOJbKY Te X& CaMbe SBJIEHNUA
MOXHO OOBACHUTH M IPYIMM I[IyTeM, M3 IOPYIUX OCHOBaHMM. Belb ONHO ¥ TO Xe
SBJIEHVE MOXET MOPOXIAThCH PA3NIUUHEIMY NPUUMHAMM . [I03TOMY IJi1 OKOHUATEJbHOTO
peleHyd BOIpoca 00 UCTUHHOCTY TOW MM MHOM T'MIOTE3H HeOOXOIMMO, OIMPASCh
HA Hee, NPEeNCKa3aTh HOBHE HEM3BECTHHE €lle SABJICHMA U NMPOIEMOHCTPUPOBATH UX,

CO3IOaB COOTBETCTByKIME YCIIOBUA.



Ina 000CHOBaHMA TUIIOTE3H YaCTO MUCIIONb3YyEeTCS MBICJIEHHB 3KCIEPVMEHT,
NPEICTABIANIMA COOOM CO3LaHME TaKMX KOMOMHAUMM U3 MEICIIUTEJIbHEX 00pasz0B,
KOTOPEE [03BOJIANT BHIEINUTH [POLECC B UMCTOM BUIE U YSCHUTH CYLHOCTb
UCCIIeyeMoTo aBjleHud. CuTyaums, CO3IapaeMas [OCPENCTBOM MBICJIEHHOTO
SKCIEPUMEHTA, KaK IIPaBWIIO, NPAaKTUUECKY He OCYLECTBMMA, OOHAKO OHA OTpaxaeT
(IpaBoa, B MIEaJM3MPOBAHHOW GOpME) OIpelesieHHBE CBOVCTBA U CBA3K
DEeVICTBUTENIbHOCTY . PaHTONOTMUECKad (QOpMa IIOCTAHOBKY SKCIEPMMEHTA
PENCTaBJIAET COOOM OCYWECTBJEHVE MOI PYKOBOIACTBOM YYMUTEJNS MBICIIUTEIbHON
IeATeJIbHOCTY YUallXCH 10 CO3IaHMI HEKOTOPOTO 00pasza BooOpaxeHmsd. ITOT obpas

JW00 NPYHUMNATIBEHO
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He MOXeT OHTb peajiM30BaH, JmbOO €0 peanm3alusd CBA33aHa C CEPbe3HBMA
TPYIHOCTAMM . MBICJIEHHEM 3KCIEPVMEHT Ha YPOKaxX MOXET MPUMEHATBHCA B TeX
CIlyyasix, KOTJa ydallMecs IOCTATOUYHO JIETKO OIEPUPYRT oOpaszamu U
CPaBHUTEJIBHO MAJIO HYXIAKWTCH B IONOJHUTEJBbHOM HATVIAOHOCTM. Hampumep, opu
V3YUEeHM ADPXMMENOBOV CUJIEL MOXHO IPOBECTY MBICJIEHHEM SKCIEPVMEHT C I'BO3IEM,
ONYIEHHEM B XMIOKOCTb Ha CTaHumy "Mp" u T.1.

['OBOPSA O METOIaxX MPOBEPKM TMIIOTE3H, CNOCOOaX €e MPEeBpPalleHVd B MCTUHHOE
3HAHME, CJEeOyeT YUYeCThb, UTO IJIaBHEIM U3 HUX SBJISETCH
PaKTVKa, NPaKTMUECKOe OCYLECTBJIEHVE BHTEKAKIMX U3 Hee CJeNCTBMA. 110 Mepe
HAKOIUIEHMS 3HaHUSA OTHEJIbHEIX MPVUMHHO-CJIEICTBEHHBIX CBSA3€M, OTIEJIbHEIX
HEOOXOIMMEIX CBOVICTB M OTHOWEHMM, KaCallMXCa KakKom-Jmbo 00JacTy
IEVICTBUTEJILHOCTM ¥, BOBHUKAET MOTPEOHOCTb OOBEIMHUTHL BCE 3TV 3HAHUA B
eIVHYD JIOTUUECKM CTPOVHYI CUCTEMY, BHIBECTM MX U3 €IOMHOT'O NPMHLMIAE. JlaHHAA
[I03HaBaTeNbHaA 3alava OyIeT peuaTbcsa Onaromaps NOCTPOEHMI0 TEOPUM, MOHATHE
0 KOTOpOM OyZeT NaBaTbCHA B CTAPIMX KIJIACCAX, HO OJI TOTO, UTOOH OHO OBUIO YCBOEHO
OCO3HAHHO HEODXOmMMO BECTM IMOATOTOBKY YXe B | KJacce.

CucremaTnueckas padbora N0 OOYUEHMI YMEHMI BEIIBUTATH IMUIOTE3E QOPMUPYET

CTWJIb MBIIJIEHMA MKOJIBHMKOB, [MO3BOJIACT UM BoJee I‘J'[y@OKO [MPOHVMKATL B CYIHOCTBb



tvzmueckux gBjeHmit. [lonoOHas paboTa NPOBOIUTCA NP OOYUEHMM YMEHVO
[IPVMEHATL IPYTVE METOIE [I03HAHKA Ha YPOKax Ou3uky. Hixe NpuBOIMTCA OIVH M3
BAPMAHTOB METOIMUECKOM CXEMbl Pa3BUTKA OOUMX yueOHO-NIO3HABATEJIbHEIX YMEHWH,
B KOTOPYK BKJIUEHH TOJIBKO HEKOTOPHIE M3 HUX — Te, KOTOPHEE UIPANT 0CO00 BaXHYKH
poJIb B Ipollecce (QOpMMPOBAHMA NPENOCTABIIEHMM O HAYYHEX METONAX [O3HaHMA,
[IOCKOJIBKY ABJIANTCA NEPBEMY O0ydanmyMy yrpaxHeHuaMy. OCTaJsIbHEE yIpaXHeHNd

[MPOBOIATCA IO yCMOTPEHMIO YUMTEJIA.
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METOIVUECKAA CXEMA
PASBITYIA OBIJX YUEBHO-TIOSHABATEIILHHX YMEHVN

dbnusuka

- " KJjacc

BBOIHEI YPOK

UTOOH HayaThb OOyUEHME WKOJbHMKOB YMEHMI) NMPUMEHATEH MOHATHUE
"33K0H" B KAUeCTBE MHCTPYMEHTA [O3HAHUA, GOPMYJIMPYETCS U Pa3bACHAETCA
YIPOLEHHOE ONpefiefieHe: 3aKO0H - CYILeCTBEHHAdA ¥ NOBTOPAKILAACH CBA3b MEXIY
SBJIEHMAMM . BBOIOMTCH Takke NaMATKa IJi1 OOOCHOBAHMA 3aKOHOMEPHOCTY U3YydaeMbX

dM3UUECKUX SABJIEHUN.

CTpOeHVe BElECTBa.

MoJIeKy bl



PaszpacuaeTcs OOWEHayYHb! METOX [IO3HAHUSA - BHIBWKEHME TUIOTERH, T.€.
HAYUHOT'O NPEeNNoJOXeHMsd (B xOne HAOJIOOEHMS OIETOB 110 M3MEHEHMH O0BeMa Tell
C M3MEHEHVEM TEMIEPATYPH) ,

[lpy n3yueHuMy CTPOEHMSI MOJIEKYJIEL BOIL PAa3bACHAETCH
yMepeecd B yueOHMKe OmIpelesieHne MoHATMA "Momens", dTo
[I03BOJIAET O3HAKOMUTH YUEHUKOB €lle C OIHUM OOLEHAayUHEM

METOIOM - MOIENVPOBAHMEM.
[IBUXeHVe MOJIEKYII.
CKOPOCTL IBUXEHMA MOJIEKYII
M TeMmneparypa.

«YuyTesb TMpediaraeT ydalyMcs M3 nociefHero abzaua § 9 yueOHUKA BHIIETUTH
TJIaBHYI MEICJIb. BHMMaHMe ydaumxcs obpallaeTCs Ha TO, UTO QU3UUECKME (M He
TOJIbKO QUBUUECKME) SBJIEHUS B3aMMOCBASRAHH.

PackpeBas MOHATME «TeMmrnepaTrypa", yuuTesb
YKa3bBAET, UTO MOHATUE - 5TO 3HAHME O CYWHOCTU SBJICHUS,

da TepMMH - CJOBO, 0603Hauapiee Hay4HOE IIOHATHUE.
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Tpu cocCTOAHMA BeleCTBa

00BACHAS, N[O KAKOMy NPU3HAKY Pa3MMUalTCA arpeTraTHHe COCTOSHMUA

BEIleCTBa, YUUTelb YHOTpebngeT TepMuH "wkiaccu@uraumda" u npenjaraeT yyalyMCcs

BCIIOMH/TBL €T'0 OIpEeINeJIeHVe (pas3mesieHre MHOXECTBA OJIEHMM Ha KJIACCH [0 00meMy

IJIS KaXIOT'O Kjacca, I[PWU3HAaKY) .

TIOBTOPUTEJIEHO OBOBIIAKIYYL YPOK TI0 TEME «llepBoHavYasIbHEE CBENEHNA O

CTPOEHMM  BEWECTBa»

3aKpemigeTcs OIpelefieHne JIOTUUYECKOTO npueMa: o0ofmeHne -



BHIIEJIEHME TJIABHOT'O ¥ OOWETO. BHepBbIe B KypcCe @MBMKI/I NPOBOONTCA YIIPaXHeHME IIO

cocTaBJieHn obobwanmert Tabmupl ("Tpy COCTOSHMA BemecTBa") .
Pemenye 3amau
[lpy pelwenHuy 6-0¥ 3alauy U3 UMEKMETOCS B yueOHUKE ympaxHeHus I

9 NpUMEHAETCA MeXNpeIMeTHas NaMmaTka "Kak Hamo menaTb CpaBHeHue" (CM.

IPUJIOKEHNE) .

B3ayMOmencTBeue TeJs

JICnoNb3ys MEXNPeIMEeTHYK MNaMATKY KaK HaJOo COCTaBJIATE MNPOCTOM
wiaH", yumTesb NpyY aKTVMBHOM YYaCTUM WKOJIBHMKOB B MPOLECCE OOBICHEHMSI COCTaB-

JIfeT Ha IOCKe IIJIaH IAHHOM TEeMH.

JlabopaTopHas pabora 3.

[lepen HauajOM BHIIOJHEHUS JTaBOPATOPHOM PABOTH YUUTEJb BHAKOMUT

YUallMXCsa C NpeIMeTHOV naMaTkoy "Kak HaZo BHIIOJHATH J1aO0paTOpHyKH padoTy".
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JlabopaTopHasd paboTa 5

YuyTeNs BIEPBHE MPOBOIAT MPAKTUYECKOE YIPAXHEHNE IO NPUMEHEHMD

MEXIIPeIMETHOM NaMATKY "Kak HaZO NPOBOIUTH OMNBEIT".

Pemenne 3amau Ha pacueT MacCCH.

[I0 X0y PEUEeHUA 3alla4d YUUTEJIb HallOMMHAET, KaK HYXHO INPOBOINUTH

dHaJlM3 M CMHTE3 M SHAKOMUT yudallMXCAd C aHAJIUMTUKO-CUMHTETVNYECKNM METOIOM pe-



MeHnd 3alad.

Cuna ynpyroctu. Bec rena.

YUeOHBI MaTeprasl O ABJICHMM TATOTEHUS ydalecs M3JaralT B
COOTBETCTBMM C TpeboBaHMaMM NaMaTky "Kax HalO ONMCHBATL Ou3NUeCKoe ABjeHue".
BBomuTCa MexnpenMeTHas naMATKa "Kak HalO HaBaTh ONPENesIeHME

n

NOHATMO" ¥ C ee moMoupl QOpMyJMpyeTcs onpepeseHue noHatua "sec" ("cuma" -
POIOBOE NOHATME", C KOTOPOM TEeJO OENCTBYET Ha ONOPY WM NOABEC" - BUIOBOM

PM3HAK) .

Cuna TpeHnd

I bOpMMPOBaHMSA YMEHMS PaCKPHBAThH NPUUYMHHO-CJIEICTBEHHEE CBA3U
(Mpy BHACHEHWUM NIPUUMHEL ¥ CIIEACTBUS TPEHMSA) YUUTENb Pa3bACHAET, UTO NPUUMHON
Ha3HBAETCH TO, UTO BEI3BAJIO NOCJEAyKLEe fABJIEHME; CJIENCTBMEM TO, UTO OBUIO

BHISBAHO IPEONECTBYKIVM ABJICHUEM.

3akoH [lackand.

BriepBrie pa3BACHAETCA NMOHATME "HAYyUHE 3aKOH" : yunTesb OOBACHSET,
UyTO IIOCJIe TOT'O, KaK 3aKOH MPUPOOE OTKPHT M COOPMYJIMPOBaH, €I'0 (QOpMYyJMPOBKA
CUMTaEeTCqd HAYyYHHIM 3aKOHOM. lloIuepkymBasg MHCJIL O TOM, UTO 3aKOHH MPUPOIEL
LIEVICTBOBAIY ¥ IO X OTKPHTMA, YUMTEJb TEM CaMblM [IPONOJIXAET (QOPMMPOBAHME

MATEPUATIMCTMUYECKOT'O TIOOX0Ia K M3YUYEHMIO BCEX SBJICHWN .
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JlaByieHNEe B XUIKOCTU [lpy ompoce yuyammecs 00y4anTCHa YMEHMUD
1 rase VICIIOJIb30BATh MNpeIMeTHYHn NaMATkKy "Kax Hano

OOBACHATL QUAUUECKUMA 3aKoH".

lepen memoHCTpauuen omura "OOHTAH B Bakyyme"



yUyauyMCs TNpenjaraeTCsd BEeCTM 3a HMM HaOJoieHue B
COOTBETCTBUM C NaMATKOM "Kak Hazmo BecTy HabmoneHme"
¥ CaMOCTOSATEJIbHO OOBACHUTH OIILT.

BPapomeTp - aHepoun

PasOupas ycloBME 3amauy, YuuTesb OOBACHAET, UTO TaKoe
IOKA3aTeNbCTBO (0OOCHOBaHME MPABMUIILHOCTM WM JIOXKHOCTY KaKOM-JmOO
MEICJIV) , @ 3aTEM BIIEPBHE 3HAKOMUT YUYallMXCH C MEXIPEIMETHOV MaMATKOM

"Kak Hamo CTPOUTL HOKAa3aTesbCTBO".

PemeHre 3amau (ApxyMenoBa cuna) [laBaHue Ten

Briepehe MpyMeHSeTCA NpeIMeTHas NaMaTka «Kak Hazio pemaTs

DMBMUECKYID 3aTauy».

[lpyMeHsas MEeXTPeIMETHYD MaMAaTKy «Kak Hamo IenaTh
CpaBHEHVEY, YualMecs CPaBHUBAKT YCJIOBUS I[JIaBaHMS TeJl B

PaA3JIMUHBIX KMIKOCTAX.,



[lpeBpalleHVie OIHOTO BUIA MEXAHMYECKOW SHEPIVM B OPYIOM

Yuamecs yOexIanTcsd, 4TO M3MEHEHMe OIHOTO BMIA
SHEPIVM TIPUMBOIMT K MOSBJIEHVIO OPYTOTO BUIA SHEPTV, UTO
MONTOTABIMBAET K YCBOSHMO IVAJIEKTUUECKUK [PVHLIATIOB
TO3HAHMS . PACCMATPUBATE SBJIEHNS BO B3aVMOCBSA3M, M3MEHEHM U

Da3BUTIA
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[loBTOPUTEIBHO-0000WanIMA YPOK [0 BCEMY

Kypcy 7 kjacca

[l[poBOINUTCA yhmpaxHeHue Mo OOYyUYeHMH yvyalyxCd yMeHMD IesiaTh oDobuanmme
BEIBOIL: CUCTEMATURUPYOTCHA 3HAaHMA 00 M3YyUeHHHX B YII

KJIaCCe (QM3MUECKMX 3aKOHOMEPHOCTAX.

8-1 xJTacoc

BBOJZHEI! YPOK



XadpPaKTepnU3syeTCA TEIJIOBOE OIBMXEHNE KaK 0COOH B OBVIXEHIA, OeJIaeTCA BEIBOLO
O BEUHOCTHU ¥ HEYHUUTOXMMOCTU IOBUMXECHUA U TEM CaMBIM @OpMM—
pyeTcAa MaTepMaHMCTquCKMﬁ MOOXOn K M3yueHun On3muecKux

ABJICHUMN .

CrocoOrl M3MEHEHVS BHYTPEHHEN

DHEpPTMM Tefla

YTnyOndgeTcsa yMeHre COCTaBJIATh CJIOXHEM IJIaH. Ydalmecd, MUCIOJb3Yyd
COOTBETCTBYKIYH NMaMATKY, COCTABJIANT IUIaH $3 yueOHMKA C

MCIIOJIb30BaHMEM CTPEJIOK.

Konsexuya. [[pyMepe KOHBEKLMM

B IPVPOLE U TEXHMKE

[lpoBomuTCS majbHeNee OOyueHMEe YMEHMI ONPelefiiTh MOHATKE. Ydaupmecs
CaMOCTOSATENIBHO UYalT ONIpefeNieHye MNOHATYIO

"xouBekumg" .

Mznyuenve. CpaBHEHME BUAOB TENJIONEPENaun.

Vcnone3ys naMaTtky "Kak HaIo menaTh cpaBHeHMe", yuammecs obydanTcd Oosee
CJIOXHOMY ITIPMEMY - COIIOCTABJIEHMIO TpexX OOBEKTOB /Tpex

BUIIOB TeIonepenaun/ .

JlabopaTopHasd pabora 1 «CpaBHEHME KOMUECTBA TEIUIOTH MPU CMELVBaHMA

BOIEl PA3HOM TEMIIEPATyPhD .



Yyalyecs BHIIOJHANT paboTy, MCHIOJb3YSd NaMATKY

«Kak Hamo BEIOJIHATHL J1a00PATOPHYHL paboTy». Ilepen HavasoM paboThl

BEIACHACTCA pPa3jiMuMe MEXIOY KAYeCTBEHHBM M KOJIMYECTBEHHBM

CPaBHEHVSAMA.
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PemeHue
3amad I1o
OIpeneJIeHMIO
yIeJILHOM

TEeIIJIOEMKOCTHM

Bo BpeMAa pelleHMA SKCHepMMeHTaHbHOﬁ 3ada4l
[IPOBOINTCA TPEHMPOBOUHOE YIIPaXHEHME I10 IIPUMMEHEHNMIO

MexXIpeIMeTHOM HaMATKM "Kak Halo NPOBOOUTH omnelT" .

APpePaTHHe COCTOAHUA

BelleCTBa

IeMOHCTPUPYS MOLEJIb KPUCTAJIJIMUECKOM pPeleTKH,
YUUTEJIb IIpeldjlaraeT BCIIOMHMTB OllpeleJIeHMe I[TOHATUA
"Momenp" U3 Kypca ¢usuku YH kjacca, 3aKpeniasa yMeHue

NPYMEHATEL OOleHayUYHE MeTOI IIO3HAHMA — MOINEJMPOBAHUE.

[ImaBJjlIeHMEe M OTBEepIeBaHMe
KPUCTAJJIMUECKUX TeJl.

YoeJsibHada TerugioTa IijlaBledud



[lepen yyammMMmucsa CTaBUTCS BOOpoc: "B ueMm CymHOCTH IBYX
NPOTUBOIOJIOXHEIX IIPOLIECCOB IJIaBJIeHMS UM OTBepleBaHua",
YTO NOATOTABJMBAET K YCBOEHMIO B CTAPIMX KJIaCCaxX MOHATHUA

OIVMAJIEKTUYECKOT'O IIPOTUBOpEUNA.

YoeJsibHadg TeIrJjioTa
[Ir1aBJIeHUA

JMlcnioJsib3ysa COOTBETCTBYWIY NaMATKY, ydauyecd o0ydanTcsd
YMEHMIO CPAaBHMBATL QU3MUECKHUE [IPOLECCH, M300paxeHHEEe Ha
rpadpukax.

llcnapeHue u

KoHmeHcaumga

PaccMaTpuBas [IPOLIECCH lepexolla BelecTBa
U3 XMIOKOTO COCTOSHMS B I'a3000pasHoe,
YUMTEJIb ele pas’ MNOABOIUT yUallMXCS K BEIBOIY

o TOM, JdTO BCe ABJIEHUVSA B3adVMMOCBSA3AHEL.

KIIII TenjJgoBHX

IBuTaTenen

Yyuammecsa cocTabBJgiT obobuwanmyin Tadtsguuy "TenjoBhe
nBurartean" (Has3BaHMEe KOJIOHOK TaOJIMLIH : IBUI'ATeJb,

pabouee BemecTrO, KIII, OpUMeHeHUE) .
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JJIEKTPUUECKOE II0JIe

Yrooybaada [IOHUMAaHME TepMMHAa
"mMaTrepusa ", yuuTeJNb pPacCKpEBaeT
[IOHATME OO0 3JIEKTPUUYECKOM II0JIe Kak

ocoOOM BUIEe MaTEepUM.

IenMMOCTh DJIEKTPUUYECKOTO 3apdrna.

OnelT Modde-MuiinimkeHa

[lpomoirxaeT GOpPMUPOBATLECHA YMEHME
[IPUMEHATE OOIEeHAayUYHB MeTOJ
BBIIBVDKEHU S TUIIOTE3EL (IIPU OOBACHEHUU
Pe3yJbTAaTOB 3KCIEPMMEHTA Ha
IOKAa3aTeJIbCTBO CylleCTBOBAHUSA
HalVMEHBIIETO BJIEKTPUUYECKOTO

3apgana) .

OnelT Peszepdopna.

A0epHad MOoIOeJlb aTOoMa

ONIEKTPUUECKUN TOK

HeMOHCTpHMpPYySa MOIEeJIb OIIBITa
Pezepdoprna, ydmuTeJib 3HAKOMUT
IIKOJIBHMKOB C HOBBEIM BIMIOM

MO IOeJIM

XapaxTepusys MCTOUHMKM TOKa 10 CIOCOBY

[IpeBpalleHya SHEPITUM, ydalrecCd IMPUMEHAKNT JIO-



SJIEKTPUYECKOE COINPOTUBIJIEHNE

[IPOBONHMKOB

rydeckuyl npueM "kiaccuoukauma".

V3yuad SJIEKTPpMUYECKOE COIPOTHUBIIEHME, YyYdllMECHA
[MPOOOJIXalT BHp&@&THBaTb YMEHNE PACKPHEBATE
[MPMYVHHO-CJIEOCTBEHHEIE CBA3U. (BHHCHHGTCH, 4To
ABJIACTCA HquMHOﬁ HaJlnun4d SJIEKTPUUECKOTO
COIIPOTHUBJIEHNA, ¥ UYTO IMPOUCXOIUT B pPE3YyJIbTATE

M3MEHEHNUA COHpOTMBﬂeHMH).

3axoH OMa mjs ydacTka

nemnn
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OnpenesnieHyre NOHATKA "3aKOH", NMPUMEHAETCH NaMATKa
Iyig OOOCHOBAHMA 3aKOHOMEPHOCTH
MN3y4aeMoTo ABJIeHKA. JlaeTcsa MOHATKE
OYHKUMOHAJILHOM CBA3U Ha MPUMEPE CBA3U

MEXIOy TOKOM I HallPAXEHMEM»

PacueT COIIPpOTHMBIIECHNMA

[TPOBOIOIHVMKOB

Bo Bpemsa onpoca no TeMe "3akKoOH

OMma''zakpernygeTrcsa yMeHMe MCIOJIb30BaTh IIpeIMeTHYIO

namMaTky "Kak Hazgo oOOBACHATE QMI3MUECKUM ZBaKOH"

[TocmenoBaTesibHOE

coeIVHeHV e MNPOBOIOHUKOB Yuanmecs obydanTcs YMEeHU

pemaTnb DKCIIE—



PUMMEHTAJIbHYI 3ajady. 3aKpeldeTrcda yMeHUue
aHaIM3npoBaTh, IIJIaHMPOBATL paboTy.
[TommMeHeHMe
BJIEKTPOMAaTHUTOB IleMOHCTPUPY A

MOIeJib IIOIOBEMHOI'O Kp4adHa,
Y4unuTeJslb 3HaKOMUT

ydalnmxcd elne C OOHMM BUIOM

MOIENIMPOBAaHUA .
PacnpocrpaHeHMe
CrerTa
BroomuTca rmnoHaTHEe
TOUEUYHOI'O MCTOUHMKA creTra -

KakK MIeaJIbHOM MOIeJiM.

[ToBTOPUTEJIEHO—0000WA MM
YPOK IO BCeMYy KypcCy 8 KJjacca

SakpemnyigeTcd onpenesieHue npmuema "obobuweHue",
IPOBOOUTCHA YIPAXHEHMEe 10 ODOyUEeHMO ydJallMxXCHa OeJjlaTh
obobmamnuye BBBOIBI: CUCTEMATUIUPYITCHA 3HAHUA OO0

M3YUYEHHHX B 8 KJjlacCce O(OU3UUECKUX BAKOHOMEPHOCTAX.
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TmaBa 2. § 3 ®OPMVPORAHVE PEICTARJIEHMA O 3AKOHOMEPHOCTSX
OVBUUECKIX SBJIEHNA

HauvaneHad cTyneHs QOPMUPOBAHKA NPELNCTARJIEHNM O 3aKOHOMEPHOCTY GU3MYECKMX



SBJICHMI HAQUMHAETCH C BBOIHOT'O YpPOKa B 1 KJacce.

[lonatua "aenenue" u "CymHOCTH" He BHI3HBANT 3aTPYIOHEHME T.K. y4yalMecs yxe
3HAKT ONpedeseHNd 3TUX MOHATUM U3 KypCa NPUPOLNOBENECHUS VI UCTOPUN.
YUnTesb TOJbKO HAOMYHAET: SBJIEHME — BCE, UTO NPOMCXOIUT B MPUPOLE
1 OOWECTBE, CYHHOCTb - CaMOe TJIaBHOE B SBJIEHMM. Ha MPOCTHIX
IpUMepax: TPOM ¥ MOJIHUS, MaleHue KaMHA ¥ T.H. YACHAETCH, UTO
CYWHOCTb BHYTPEHHSS OCHOBA ABJIEHMM, CKPHITAd OT HalMX TJias.
CYWLHOCTE ABJIEHVMM MOXET OHTb PaCKPHTa TOJBKO pabOTOM HaWEeTo
MbmieHrg. OHa MOBHAETCS Ha OCHOBE HAYUHHIX BHaHWMM, YYallMECSH
NOOTOTARIMBAKTCA K BHBOIY: IJIaBHAd 3ajava Hayku COCTOMUT B TOM,
yTOOH [IyTEM M3YUEHUS BHEIHEN CTOPOHH ABJIEHMM PACKPHTh MX CYIHOCTD
- VX BHYTPEHHKK OCHOBY, IJIABHHE CBOWCTBA, CTOPOHH M BHYTPEHHME
CBS3M, KOTOPHE MOPOIWIM OAHHOE HBJIEHME, ONPENENInT eI'0 Pa3BUTKE
/44, c.102/.

Bosiee TpynHas 3anava OmpenesieHus MOHATKS "3akoH", T.e. (pa3biaCHEHME
CMEICJIa 3TOT'O MOHATUS B MOMEHT BBEIEHMS €T'0 B Hpouecc obyuenusd. Bo
BCEX METOAMKAX QU3MUKY TOBOPUTCH O BeIeHuM PaboTH MO PAa3bACHEHUI
Y TI0Ka3Y CBAREN MEXIY ABJIEHMAMY, HO HE TOBOPUTCA O TOM, UTO YUEHUKAM
HYXHO OOBACHATH, UTO TakKOe 3aKOH. B METOOMUECKON JIMTEPATYPE yXe
OMMCHBANIUCE DPA3JIUUHEIE BAPUAHTH PA3BACHEHUS ONpPEdeseHMd ITAaHHOTO
IOHATKA B Kypcax ucropuy, Y, Y1, Yl knaccor. Tak, HaopyMep, ydalymCcd
COOBWAETCH, UTO 3aKOH NPEICTaBISET COOOM 0COOYyK CBS3b

MEeXIy ABJIEHMAMY, KOTOpasd 1) OObeKTUBHA (T.e. HE 3aBUCUT OT BOJIM UEJIOBEKA) ;
2) BHPaXaeT CYMHOCTb, MPMPONY SABJEHUS, ONPEIeNANIyK O IBUXEHME,

Pa3BUTME, OHA 00S3aTelNlbHa, Heu30exHa, HeoOXOOMMa;
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3) ycromnumuBa, nomsrTopsgercsa; 4) Bceobma. /44, 120/. Ho ME
cCTapaljmMcChb HauTm 0OoJiee HOOCTYIHYK GOpMy €TI0 Pas3biCHEHUH.

HpM OTOM YUMTEIBAJIVMICh IBa I'JIaBHEBIX Tp@@OBaHMH, BO—IIEPBEX, IIJIA



obecrieueHmsa MeXIpeIMETHOM MIPEEeMCTBEHHOCTHM CoobuaeMoe
CEMMKJIACCHMKAM Ha BBOIHOM YPOKEe YIIPOUEHHOE OoIpelelJieHMue
IIOJDKHO COOTBETCTBOBATH QOPMYJIMPOBKE OUIIOCOPCKOTO
onpeneJsieHusa: ""3aKOH HeobOxoomMoe, CylleCTBEHHOE,
YCTOMUMBOE IIOBTOPAKIIEEeCS OTHOUEHME MeXOy ABJIeHuaMu /23,
c.305/.

BO-BTOpPEIX, B / KJIaCCe HYXHO OT'PAaHUUMUTLCH JIMIIb MMHMMAJIbHBM
KOJIMYECTBOM BXONOSUMX B BHIUIENIPUMBEIEHHOE OINpPeneJieHMe
COCTaBHEIX BJIEMEHTOB, KOTOPEIE B HaAMOOJBUIEW CTEIEeHU
OynyT "paboraTe" B HNOCJEOYKIEM MIPOLECCE MIYUEHUSI OUBUKU
M OPYTMX OUCLUIIJIMH, T.e€. KOTOPBE ydamMecsa CMOTYT
IPMMEHSTE Ha NPpakTuke nJja boJjee TJIybOoKOTO YyCBOEHUS
IpoIrpaMMHOT'O MaTepuasia. l[lpoBepuB
HECKOJIbKO BAPMaHTOR, MBI [IPMIUIM K BEIBOIOY, UTO B YIIPOUEHHOE
onpenejyieHrMe B KadyeCTBE IJIABHOTO IIPM3HAKa 3aKOHOMEPHEIX
CBA3el HaIOo BKJIOUUTHL IIPU3HaAK '"CylleCTBEHHEI", I[IOCKOJIBKY
ONEPUPOBAHME VMEHHO 3TMM NPU3HAKOM TpebyeT pPacCKpPBITUS
NPUYMH, BBEBHEBAKIMX OAHHOE SABJIEHME. YMEHMEe HaXOIUThb
[IPUUMHEL SBJIEHUIM — OIOHO M3 BaXHEMUMX YMEHUM, KOTOPBIM HYXHO
OBJIAOETb IIPU MBYUEHUM OQUBUKM, KaK U IOPYIUX YyUeOHBIX
NpeIMeTOR. 3aTeM PACKPEBAETCHd elle OOVH NPM3HAK MNOHATUS
"3axkOH": mercTBME 3aKOHa B CXOIHEIX YyCJIOBMAX [OBTOPSETCSH
OeCUMCJIEHHOE UMCJIO pas. YCBOEHME 3TOI'O IIPM3HAKAa [IPUBOOUT
K IIOHVMMAaHMIO BCEOOIWHOCTU M YCTOMUMBOCTHY BaKOHOMEPHOM
CBA3M. YUallMMCHd IaeTCsd ONpelneJieHMe: 3BakKOH -—
CylleCTBEHHAas, TIOBTOPAKIAACH CBS3b MexXny ABJEeHMAMM. IIo
X0y PasbsaCHEHUA ONpenesieHMd Ha OOCKEe M B TeTpansax MOXeT
OBITH COCTABJIEHA TakKad CXeMa

[MOBTOPAKIAACH

ABJIECHUE CBI3b ABJICHUE

CylleCTBEeHHAad
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UTOOE CEMUKIIACCHUKM XOTH OH B NEPBOM NPUOIVKEHVM YCBOWUIA
noHATMA "3aKOH", HAZO MPOBECTM obydawuue ynpaxHeHus. C 370
LEeJIbl0 HaUMHAET MUCIOJIb30BATHCA INAMATKA, COOTBETCTBYKIAA

ONPENEeNIEHN TTOHATUS "3aKOoH".

[lamMaTka m1d 0OOCHOBAHUA

3aKOHOMEPHOCTU M3y4daeMOI'O ABJICHUA:

1) packpoy MPUUMHE, BE3HBAKLME NAHHOE SBJICHUE;

2) IOKaxy, UTO MOJOOHEE IO CBOEM CYIHOCTU SBJIEHUS

TIOBTOPSINTCSA.

I obyyanuMx yHIpaXHEHUM JIydlle B3ATb SBJIEHUS, YXe
VI3BECTHEE YUaIMMCA M3 Kypca MNPYPOLOBENEHMA ¥ X/ABHEHHBIX
HaOJIONEHVIA

lpy n3yueHn paspena "llepBOHAYAJIbHEE CBEIEHMA O
CTPOEHVM BELECTBa YUMTEJIb Ha HOBOM NPOTPAMMHOM MaTepualle,
[IOKa3LBAELT,

KaK HYXHO OOOCHOBEBATH 3aKOHOMEPHOCTH M3YUEHHHIX (QM3MUeCKux
gBJieHvt. [Ipy BTOM MCIOJIb3YETCH CreundyKa ydyeOHMKA: TEPMyH
"3aKoH" NpMMEHAETCd He BO BCEX CJyyadx, KOTIa PaCKPEBANTCH
3aKOHOMEPHBIE CBA3M, UTO IAaeT BO3MOXHOCTH O0ydyaTh y4alMXCH

YMEHMIO CaMOCTOATEJIBHO BHACHATE, ABJIATCA JIM ST CBA3U




3aKOHaM. [locye IEMOHCTpaly OIETOB, OMMCAHHEX B yUeOHMKE
/115, c¢.14, puc.10,11,12 /, yumTens TOBOPUT MKOJbHMKAM: "Ha
BBOIHOM YPOKE MBI C BaMM y3HajM, 4UTO Takoe "3akoH". Temepb xe
[IPYIMEHVM 3HAHME ONPEeNesIeHUS NAaHHOTO MOHATUS IJid ODOCHOBAHUA
3aKOHOMEPHOCTY PACCMOTPEHHOTO Ha CETOIHANHEM YPOKe
DM3MUECKOTO SABJIEHMA - M3MeHeHus obbeMa Tej". UTOoOH
[IOATOTOBUTh YUYallXCH TOHVMMAHMI0 BHYTPEHHEN MPUUMHEL 3TOTO
SBJIEHMS, CTABUTCS BOIPOC: «IBJIANTCA JM (Qu3nNUeckue Tesa

CIUIOMHBMY WJIMM OHM COCTOAT U3 YaCTHli,
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pas3IesieHHbx poMexyTkamu?" Tak MKOJIbHMKY NOABOIATCS K MEICHIH,
UyTO M3MEHeHMe obwveMa Tejl OOYCJIOBJIEHO M3MEHEHMEM pPacCTOAHUS
MEeXIY YaCTuLaM/ BEMECTBA . YUalMMCA PA3HaeTCcsa 000pyIOBaHMe O
nmpoBeneHua OpoHTanbHOTO sxcrnepumedta /30/. "Uro mpousonmer,
eCJI 3aKPHTh NPOOMPKY NPOOKOV C TPYyOOUKOM, ONYyCTUTh TPYOOUKY
B CTaKaH C BOLOM ¥ BOAY HATpeTh?" - CIpalMBaEeT yUUTesb. YUSHUKN
IPOBEPANT CBOM NPEINOJOXEHUS Ha OMBITE U YyOEXIanTCA B
CYIECTBOBAHUM TEIJIOBOTO PAaCIMPeHus. Jajee yuuTellb TOBOPUT,
YTO B TEXHUKE BCETa NPUXOIUTCA YUUTHBATL U3MEHEHNE 00BEMA TP
OXJIAXIEHMM ¥ HATPEBAHUM: OCTABJIANTCH 3a30PH MEXIY PEesbCaMy,
YCTPanBanTCA TEPMMUECKME IBH B CTEHAX, MJIOTMHAX, MOCTAax U

T.H."

HOBTOpHeMOCTb IOAaHHOT'O ABJIEHMA MOXHO IIOKA3dTb Ha IpHMMEpax

VCIIOJIb30BaHNUA B Pa3JIMYHEIX dBTOMATNYECKUX yCTpOﬁCTBaX C



OVMeTaNIMUeCKyMM [JIaCTMHAMY, KOTOPHE HAIPeBasACh ¥ OXJIAXNAadAch,
3aMBIKANT ¥ PA3MBIKANT JJIEKTPUUECKME LENM DPARNINUHEX MEXaHU3MOB,
HauMHag C [POCTEeMIMX IIPEeNOXPaHUTENEN ¥ KOHYAsd  CJIOXHBIMU
TEPMOCTaTaMy., YOeOUBUMCh, UTO CBA3b MEXOy M3MeHeHMeM 00BeMa Tell
Y VBMEHEHVEM TeMIePaType CYLECTBEHHAS M MOBTOPAKWAACH, YUEHUKMU
IeJalT BEBOI, YTO OHA 3aKOHOMEPHA ¥ C MOMOWBND YUUTENS QOPMYIUPYIT
Y 3alMCHBAKT B CBOIHYD Tabiuuy "OCHOBHEHE QM3MUECKME 3aKOHH": NPy
OXJIAXIEHM) ¥ HATPEBAHUM TEJl NPOUCXOOUT U3BMEHEHMUe uxX OOBeMa.

B xome m3yuenusa Tems "In@Qysua» CKOPOCTb IBUXEHMS MOJIEKYII
) TeMIepaTypa Tejia" NPOBOIUTCA elle OOHO o0ydanilee yIpaXHEHVe, HO
Ha OTOT pa3 WKOJIbHUKY MPUBIIEKANTCH K O0JIee aKTUBHOMY YuyaCTHO B
yueOHOM IpOLEeCCe. YPOK HAuMHAETCH C MOCTAHOBKM MPOOJIEMHOTO
3aaHng: OCJIe  WM3JIOXeHVMA  HOBOT'O  MaTepuasia  HOKa3aTh
3aKOHOMEPHOCTE  M3YUYEHHOT'O  (QM3MUECKOTO  SABJIEHMA.  YUUTEIb
NpennaraeT yuyeHykKaM PAcCKaszaThb O [POAEJaHHEX OOMAallHUX OINHTAX
/115, ¢.18, sagmaume 4/.
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BriacHaeTCcd, UTO [IPpU ONYyCKAHUM B BOOY KyCOUKa
MapraHLOBKM BOIAa YEepes HEKOTOpOe BpeMd
oKpallMeBaeTCsd, [IpUUeM Telllad Boma OKpallMBaeTCHd
OpicTpee. "A KTO MOXET IIPUBECTU IIPUMEPEL
IONOOHOTO fABJIeHMA B rasax?", - chopaumBaeT
yumuTesb. [IpruBOOATCHA NPMMEPE! IONOOHOTO ABJIEHUA
B I'a3ax - pPacClIpOCTpaHeHMe B BO3OyXe 3alaxa
OOEKOJIOHa» O0eH3MHa u T.n. CraBurcd sonpoc: "B
UeM 3aKJIoyYaKnTcda oflMe IIPUMUMHEL BCEeX STUX
ABJIeHUM?" Yduaummecs yKasbBaklT Ha IBMXEHUE
MOJIEKYJI M Ha 3aBUCHUMOCTBL MX CKOPOCTU OT
TeMIepaTypsl. OJOTOT BEBOI OOOCHOBEBAETCH

Ojlaromaps IPUMEHEHMIO ODIEM3BECTHOM MEeTOIVKU



M3JIOXEeHVSI IaHHOTO MaTepmana /118, c.65-67/.
llcnionip3ysa 3HaHMA, IIOJIyYEeHHEBIE [IPU [IPOBEIEeHUM
IOMAllHMX OIIBITOB M HOEMOHCTPALMOHHOTI'O
SKCIIEPMMEHTA Ha YPOKe, a TakKxe IIpu IPOCMOTpPpe
KMHOGparMeHTa "Inodysma", yuammecd OPpUXOOAT K
3aKJIIOUEHMIO, UYTO B HAT'PETHIX Tejlax Inuddy3smsa
npoucxomomuT OvicTpee. dopMynupyeTCcad U
3alMCHBAETCS elle OIUH QUI3UUECKUM SaKOH:
CKOPOCTE IOBWXEHUS MOJIEKYJI 3aBUCUT OT
TeMIIepPaTypPhl.

[Ipy mzyueHunu sonpoca "M.B.JIOMOHOCOB O
CTPOEHUM BeumecTBa'" ydaumecs BIEPBHE NIOOBOIOSTCH
K IIOHMMAHMIO TaKMX BBIBOIOB, KOTOPHBE ABJISITCS
HaMHOT'O OoJiee ofumMM, UYEeM yXe PaCCMOTPEHHEE.

OnmHa m3 uejey QU3UKM 3aKJonuaeTCcd B IIOMCKe
TaKMX S3aKOHOMEPHOCTEV, KOTOPHEE BEPAXAT
Kakye—-TO obupme CBOMCTBA NPUPOOE. OHUM yIUIyOJISIOT
HallM TIO3HAHMA M CO3IJAIT OCHOBY IOJIS IJaJIbHEMIIETO
OBIKEHMS BIepen.. VMEeHHO K BTOMYy UM CTPEMUTCH
dMBMKa - K HAXOXIEHMI0 OO0IMX BaKOHOB, He
3aBUCAINIMX OT OCODEHHOCTENM TeX WMJIM MHEIX BEUECTB
/92, c.45, 57/.

HamoMHMB O CBS3M MeXIy CBOMCTBaMM TeJl U
IOBEIEHMEM MOJIEKYJI, O PaA3JIUUUAX MEXIY
arperaTHEIMM COCTOSHMAMM BelleCTBa, YyUMTEJbL Clpa-—
mBaeT: "Uro obumero BO BCEX BTUX MIYUEHHBIX
HaMMu gBJeHuAax?", u ydaumecs IOOBOIOSTCS K
[IOHVMMAHMIO IBYX OCHOBOIIOJIAT'aIMX BHBOIOER,
cbopmymmpoBaHHEIX M. B.JlomMOHOCOBEM; 1) BCe Teja
COCTOSAT M3 MeJIbUaMliMX YacTUl, — MOJIEKYJI; 2) BcCce

MOJIEKYJIEI HEIIPEPEIBHO IBUMXYTCHA BBaMMO,I[eﬁCTByIOT
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IpyT' C IOPYyT'OM.

Ha ypoxke "VHepuma" nocisyie OeMOHCTpPAaLUM
OIBITa, MVMUTUPYIIETO OBMXEHME OTHOEeJISeMOI'O OT
JeTamero camoJjera rpysa /118, ¢,87/, yuyammecs
IIOKAaBbIBAT 3aKOHOMEPHEI XapaKTep 3TOI'O SBJIEHUA .
OOBACHAETCS IpPpUUMHA: BCAKOE IOBMXYllEeeCHd
busnueckoe TeJsIO, He MOXeT Cpas’y OCTaHOBUTHLCH.
[[pMBOOATCSA NPUMEPH], [IOKAa3BIBAlIME TOBTOPAEMOCTD
IONOOHOTO HABJIEHUA: IIPU PE3KOM OCTAaHOBKE
aBTOOyCa [IaCCaXMpPEl IPOOOJIKAT IOBUI'ATBCS I10
HallpaBJIEHUIO €T'0 OBVWXEHMS; CIOTKHYBUMCH,
Oeryumm 4deJIOBEK IaIaeT I'OJIOBOM BIepeln UM T.I. B
Xone naJibHeuumely paboTe NOINOOHEIE TPEHUPOBOUHEE
VIIPaXHEHMS MPOBOOATCS NPU UBYUYEHUM TeM "gaBJIeHUE
TaroreHusa", "masyeHue" u Op.

HOBBM BaXHBIM WA B [IpOLlecce
bopMUpPOBaHMA MNPEeOCTABJIEHUM O BaKOHOMEPHOCTU
busnUeCcKMxX ABJIEHUM »OeJjlaeTCHd NP M3YyUdeHUU
3aKOHAa

[lackasnga. Broepeele BBOOUTCSH
0000OmeHHBN JIaH "Kak HyXHO ODBSICHSATL QUM3UMUECKUM
3aKOH", HO C ydeTOM BO3PAaCTHOI'O YPOBHSA

[I03HABATEJIbHEIX BO3MOXHOCTEM CEMMKIIACCHMKOB :

1) [IOOTOTOBKA yYallMXCHd K BOCIPUSATUIO HOBOI'O
MaTepuasa;
2) nOpoOJIEMHBIM OIBIT MJIM BOIPOC;

3) OQopMyJIMpPOBKAa 3aKOHAa;
4) OIEITHI, I[IOOTBEepPXIAaKnlye 3aKOH;
5) [NpMMeHeHMe BHaHMM O 3akKOHe Ha IpakKTUKE;

6) yciaoemua pmemcrsua /65, c.l15/.



[lepen m3ydveHMmeM 3akoHa llackanga
KpaTKO [OBTOPSETCH MaTepualJl : O CBOMCTBAxX
TBEPIOEIX TeJl, XMIOKOCTEeM M I'al30B, a TakKxe O
eperadve OaBJIEHMA TBEPOBMM TeJlaMM. YUUTeJlb
CTaBUT BOIIPOC: "Kakywo bopMy BCcerma IPMHMMAKT
MBUIbHBIE [TY3BPYM U IIoUeMy? llpenBapUTesIbHO YUYallMCH
maeTrcd Ha OoM sapmaHme 12 /115, «¢.73/. Yuammecsa
BHIOIBUIT'AIT I'MIIOTES3El O [IPpMUMHAX CheprnuyecKom
GopMEI IIy3BIPA M B MTOT'e OOCYXIEHUA IIPUXOOAT K
BEIBOLY: T'a3bl [NepenarnT IPOM3BOOMMOE Ha HMX
IaBJIEHME II10 BCEM HAIpPaBJIEHMAM OIOMHAKOBO. 3aTeM

M IpemjiaraeTCcd COIIOCTaBUTB CBOM

100

BEIBOII C [PUBEINEHHOM B ydeOHUMKE (QOPMyJIMPOBKOU
3aKoHa Ilackajsg, [DOoCJe B3TOT0 OEMOHCTPUPYITCS
OIBITEl C WapoM Ilackajnsg, OOAOTBEePXIAume
COOpPMYyIMPOBAHHBIM 3BakKOH. B OoJjiee cJjabwex
KJlaccax IMNPMMEHSEeTCS MHOM BapMaHT,; IIOCJe
AKTyaIM3alUuM OIOPHEIX SHAHUM M IOEMOHCTPAaLMU
ONEBITA YUYMTEJIb caM QopMyJMpyeT 3akKoH [lackasd.

C Lesbio 3aKpeIrJieHMS 3HaHMM O JAaHHOM BaKOHEe
YyUMTEJIb HNpenjaraeT IPMMEHUMTbL €TI0 B HOBOM
curtyaumm. g 3TOTO Ha BKpPaH NpoeumpyeTcsd

prc.109,/ c,44/, HO 6e3 M300pPaAXEHUI
boHTaHa, C TeM UTOOB ydyammecsa caMu

IJOoragaJimCb, 4YTO B COOTBETCTBUMM C 3aKOHOM



[lackaJjsga npu HarpeBaHUM IOOJDKEH BOSBHUKHYTH
bouTan. M, HaKOHell, WUCIONL3YS puUcC, .112 /Tawm
xe/, HOpenjaraeM PacCMOTPETb BO3MOXHOCTD
[IPMMEHEHMSA Ha IMNPaKTUKe I'MIOPABJIMUECKOM MallMHH,
IEICTBME KOTOPOM OCHOBAHO Ha IMPOABJIEHUMN

3TOT0 3akoOHa. - OTKPEITHME 3aKOHOB
MaTepMaJsibHOTO MMpa, — ITOBOPUT yduTEJb,
ABJISeTCsd, KaK BB yXe BHaeTe, IJIABHOUM 3ajaduen
Haykyu, B oTauuMe OT 3aKOHOB, KOTOPHBE CYUECTBYIOT
OOBEKTMBHO M, CJIeOOBATEJIbHO, IEMCTBYIOT UM IO MX
OTKPBITMS, OTKPBEITEE ¥ COOPMYJIMPOBAHHEIE YUEHBIMM

OOBEKTUMBHEIE BaKOHBI HABBIBAKTCHA HAYYHBIMU
3akKoOHaMM. Mel ¢ BaMmM yxe yOeImImuchb, dYTO [lackajb
OTKPBI HeM30eXHY, NOBTOPSKUYICA CBA3b MEeXIY
OaBJIEHMEM U Iepenadey OaBJIEHMS, T.e. OTKPBUI
OOBEKTUBHBEIM 3aKOH NPUPOIOE, a BEBOI, B KOTOPOM
OH COOpMYyIMPOBAJI 2Ty CBS3b M KOTOPHM BOWEJ B
busmMUeckyrn HayKy, OPeOCcTaBJIAeT COOOM HayUHHM
3aKOH. HayuHbIe 3aKOHEI — OCHOBA BCAKOM HAyKM, U
[IODTOMY UX MIYUEHUID HYXHO yIeJIATb OCOOEHHO
OOoJIbIIOE BHMMAHUE .

[Ipy BakpenJeHMM 3HaHUM O 3akoHe llackajsa
ydaumyMCcsa OpenjlaraeTcd OTBETUTb Ha BOIPOCH:
[louemy BBEIBOL, COOPMYJIMPOBAHHEIM [lackKajieM, MOXHO
Ha3BaTb 3akKOHOM? [loueMy OOBACHEHME APUCTOTEJIEM
IPUYUMHEL  OBWXEHMS  BOIBl 3a I[IOpWHEeM  /OIBT

nzobpaxeH Ha puc. 115 yuebumka /115/ Tem, UTO

Jlykaumk B.J. COOpPHMK BOIPOCOB U
3amad o ¢msuke. M, ; IlpocBelueHUe,
1988. - 192 c.
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«rpypoa BOUTCH MyCTOTH", HE MOXET PacCMaTPUBAThCS KakK 3aKOH?
OTBEYas Ha MOCHEIHMI BOMNPOC, ydyalyecs TOBOPAT, UTO
ApUCTOTEJIb ¥ €TI0 MOCJENOBATENM HE [OHMMAJX UCTUHHOM
[IPUUMHEL 3TOTO ABJIEHUA, T.K. Opajy He CYWECTBEHHHE CBA3Y,

a BTOPOCTEIEHHEE,

XOpOoWO YCHEeBAKWYM YUAUMMCH MOXHO MPEIJIOKUTh TaKymo
[I03HABATEJbHYK 3alauy; "Kakoe U3 IBYX BEICKA3HBAHMM Bbl CUMTAETE
NpaBWIBHEM: 1)...B Opupome HET 3aKOHOB... 33KOH - 3TO UYaCThb
HayKM, CO3OaBaeMas UeJIoBeKoM; 2) Mosg 3amaua OwlJla HE B TOM,
YTOOH BBECTH.. 3aKOHH B IPUPOLY M3BHE, a B TOM, UTOOH HalTy UX
B Hent" , /157, ¢.98-99/. Cmoit orBeT oBocHyiTe. OT
CEMMKJIACCHUKOB, €CTECTBEHHO, HEJIb3S OXUAAThH INIyOOKOTO
OOBACHEHMS, BIIOJIHE YIOBJIETBOPUTEJIBHEIM CJIEAYeT MPU3HAThH, HAa
Hall B3IJIAN, OTBET yueHuuw ['.: "A myman, 4TO BTOPOE
BHICKA3bIBAHME MPABUJIBHOE, BO3bBMEM, HAIpuUMEpP, 3akoH llackand,
BeIb 3TOT 3aKOH OHJI M OO TOTO, Kak ero 00oCHOBaJs llackalb.
Hacoch npuMeHsUCE elle B TUIyOOKOM IOPEBHOCTU. 3TO - MNPUPOLHEM
3aKOH. A Tak Kak ero OTKpeUl [lackajib, OH CTaJl HayYHBM 3aKOHOM.
MOXHO NpMBECTM ¥ OPYyIMEe MPUMEPH. 3eMjisd NPUTATVBAJA,
IPUTATMBAET ¥ OyIeT NPUTATMBATH TeNla, HaxXOIAWMECS Ha He U
BOJ/3Y Hee: JIHOEeN, BeIy MOpe U peK, noMa, JIyHY, CIYTHUKM U T.n.
JI TaKk MOXHO MPUBOIMUTL MHOT'O MPMMEPOB. 3aKOHE, KOTOPHE
OTKPHIBAT yUeHEe, OOHAPYX/BATCH B IIPUPOLEN .

lpy n3yuyeHny ApxyMENOBOM CUJIEL CTABUTCA 33haua: 3aKPemuTh,
PACLVPUTE ¥ YIUIyOUTh yMEHVe ONepupoBaTh NOHATHEM "3akoH". [74
MOOTOTOBKM K YCBOEHMI) HOBOT'O IJI YUYalMXCA 3aKOHA B Hauaje
YPOKa, B COOTBETCTBMM C OOOOWEHHEM I[IJIAHOM CTABATCSH BONPOCH:
Kak CKJIaIEBAWTCA CUJIE, HAlpPaBJIEHHEE BIOJIb OIHOM mIpAMON? Kak

[IepenanT LaBJIEHVE XUIOKOCTM ¥ TashH? Kak M3MeHAeTCH IaBJIeHKE



XUIKOCTU C TUTyOMHOM?
lloce 5TOTO YUUTENb NPOBOAUT MPOBJIEMHEN omHT /115,
puc.137/ n cnpameaer: "lloueMy yMeHbIIAeTCS BEC Tejla NPK

[IOTPYyXEHUNM €TI0 B
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Bomy?" VYuammecsa OOBUHO BEICKASBIBAET PAa3JIMUHBIE
MHEHM, HO, B KOHLIEe KOHILIOB, IIPUXOOAT K BEBOLY:
[I0ABMJIaCh CUJjla, HallpaBbJieHHas BBepxX. OOCyXIeHUe
C yYallMMCS Pe3yJIbTAaTOB OIBITa [IOOABOIOUT UX K
[IOHVMaHMIO IOIBYX SBaKOHOMEPHEIX IIPUUMH I10SBJIEHUS
HAallPaBJIEHHOM BBEPX CUJIBL:

1) yBenmueHmMe IOaBJIEHUS IO Mepe

BO3pacCTaHUsa TJIyOUHE;

2) mnOposdBJIeHMEe 3aKoHa Illackajd.
Yuuresb cHauvajia OOOCHOBEBAET JIOTMUECKM, a 3aTeM
BEHIBOOUT MaTeMaTUUeCKM QOopMyJly APXVMEOOBOM CUJIBL.
B OoJsiee HNOOTOTOBJIEHHEIX KJIACCAaX YYEHUKM Ha
OCHOBAHMM MaTEMaTMUECKOI'O BEBOIA CaMMU
bopMyIIMPYIOT 3aKOH, IIOCJIe 4Yero IOEMOHCTPUPYEeTCH
OIEIT C BEeIEepKOM ApxmMena. B cjabelx Kjlaccax
MOXHO OOOMTMCH Oe3 MaTeMaTMUYeCKOI'O BEBOIZ,
OTPaHUUMBASACE PaACUEeTOM APXMMENOBOM CUMJIBL Ha
OCHOBE JBKCIepuMeHTa. Jajiee ydaummecsd
ODHAPYXMBAKT NPOSBJIEHME APXVMMEOOBOM CUJIEL B HOBOMU
CUTyalU :
HalpUMep, TeJIO HOTPYyXalT B XUIKOCTbL C IOPYyIT'OM

IJIOTHOCTHLI. M, HAKOHELl, NpeljlaraeTCcs, UCIOJIb3YyHd



3HaHME O BHTAJIKMBAWIIEW Cujle, IPpUAOyMaTb CIIOCOO
OTIHEeJIEHUA 3EePEeH PXM OT SIOOBUTHEIX POXKOB
CIIOPBIHBM,; €CJIM ydallMecsd He CMOI'YyT OTBETUTH Ha
3TOT BONPOC, YUMTEJIb 3aUMTHIBAET YCJIOBME 3aladlu
554 /Jlyxkamvk B.V/, B KOTOPOM COIEPXUTCH
OOBACHEeHMEe B3TOTO cnocoba, u npenjaraerT
oBboCHOBATHE €TO0.

B zBakJsioueHre, dYTOOB YyIJIYOUTBH IIOHMMaHME 3aKOHAa
ApxmMena, LejyiecooBpas3HO CPaBHUTL €T'0 C 3aKOHOM
[lackanda. BHauajie BHACHAKNTCSA pas3jiMuMa: B
[IEPBOM CJlydae pedb MIOeT O llepenaude OaBJIeHUd, BO
— BTOPOM CJlydyae — O OEVICTBUM CUJIBI Ha IIOTPYXEeHHOE
B XMIKOCTb MJIM TI'a3 TeJIO. 3aTeM BEISCHAETCHd, YTO
oBIEero MexXIy MIYUEeHHBEIMM BaKOHaMM: WM B XUI—
KOCTAX UM B Tasax lepenada OaBJIEHUA UM OeVCTBUE
BEITAQJIKMBAKUEN CUJIEI ODYCJIOBJIEHH B3aMMOCBS3bI0 U
[TOIBIVDKHOCTBIO MOJIEKYJI»

Ha cregnyomeM ypoke IIpu ommpoce CTaBUTCH
3anmaHme: "JlokaxmuTe, UYTO BHBOI,
chopMyIIMPOBAHHEL APXMMEIOOM, SBJISETCSH HAyYHBM
3aKOHOM» /IIPY 3TOM PEKOMEHIyeTCS MCIOJb30BATH
[IPUBEOEHHOE BHIIE OllpenesieHre IIOHSATUA

"3axoH"/.
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lpn n3yuyeHyy TeMel "PHuar. PaBHOBECKE CUII Ha pHUare" yuamyMmCcH
BIIEPBHE NpemIaraeTCd CaMOCTOATENBHO L0Ka3aThb, YTO

COOPMYIMPOBAHHON B yUeOHMKE TEOPETUUECKMI BEHBOI NPEACTaBIAET



CO00J 3aKOH.

YPOK HAUMHAETCHd C NOBTOpeHMa TeMu "Cuia - BEKTOpHAA
BeJIMUMHA" . YUalyecs MOCJie HaBOIALMX BONPOCOB YUUTEA
BCIIOMV/HAKT, YTO PEe3yJbTaT INEUCTBUA CUJE 3aBUCUT HE TOJIBKO OT
BEJI/UMHEL Y HANPABJIEHNA, HO M OT TOYKM NPUJIOXEHVS . [IPOBOIUTCH
OPOHTAJIBHEY 3KCIEPUMEHT: Ha KAXIOOM CTOJIE HAXOOUTCH CTEPXEHb
OT WTAaTUBA, U YUUTEJb NPEIJIalaeT MNOOHATH CTEPXEHb, B3ABIMCH
33 €00 KOHell, a I[IOTOM, B3fBUUCH BO3JI€ TOUKM OIOPH. YdallKecs
yOexnanTcsd, 4YTO YeM Jajblle OT TOUKM OIOPH OHM OepyTcd 3a
CTEPKEHb - TEM JIeT'Ue ero NOINHATH. TakuM 00pa3oM,
YCTaHaBJIVBAETCA B3aUMOCBA3b MEXIY BEJIMUMHOM CUJIEL ¥ TOUKOU ee
npunoxenud. Iocje OEMOHCTPALMY OINETOB C PHYATOM, BHISICHEHUM
YCJIOBMS PaBHOBECHUS U 3alMCK MATEMATUUYECKOV QOPMYJIEl, yUallMCH
NpenniaraeTCa NPUBECTY NPUMEPH NPVMEHEHUS DPHUATOB B TEXHUKE,
OrTy, mpupone. llepeueHb 3TUX NPUMEPOB MOXET OHTH HONOJHEH C
TIOMOIIB PUCYHKOB B yuebumke /115, ¢.123/ ¥ IMamosUTMBOB IO
IAHHOM TeMe. JenanTca COO0mAanmye BHBOOH: CBA3b MEXIY TOUKOM
IPUJIOKEHNSA ¥ BEJIMUMHOM CUJIEL ABJIAETCH CYLECTBEHHON,
IOBTOPAKILENCS; 3HAUUT 3Ta CBA3b 3aKOHOMEPHAsA; NO3TOMY IPaBUIIO
pHyYara MOXHO HA3BaThb 3aKOHOM. Ha crenynmeM ypoke yuauyecs
yOeXIanTCca B NPaBMJIBHOCTY I[IOCJEINHETO BHBOLA, [POUUTAB
HaszBaHye § 59: "lpuMeHeHMe 3aKOHA PABHOBECUA PhUarTa K OJOKY".
[pu n3yueHuu "30510TOTO Npabwiia MexaHuku", uTOOH [OKA3aTh
yyallMMCs, 4YTO ¥ 3TO NPABWIIO MNPEeACTABJIAET COOOM QU3NUECKUM
33KOH, NpPMBEOEHHOe Ha C. 127 yuebuuka /115/ samanme cTaBuTCA
nepel KJaCCOM B HECKOJIbKO M3MEHEHHOM BUIE: LOKaXUTe, UTO
IDaHHOE NPaBWJIO MOXHO CUMTATh 3aKOHOM, U OOBACHUTE, [IOUEMY OH
NPVMEHUM K TUIPABJIMUECKOM MallMHE. YUEHUKM OTBEYANT, UTO B
TYIOPaBJIMUECKOY MAallMHE Mbl IIOJIYYaeM BHUTPHI B CUJIE BO CTOJIBKO

pas3, BO CKOJIbKO IPOUIPHBAEM



4)
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B PACCTOSHMM, TO €CThb K Hey npyMeHymMo "3ojoToe npaswmwio".
[IpMBOOATCS Takxe MNPMMEPH €I'0 MCIOJb30BaHMA B MPOCTHIX
MEXaHM3MaxX /phHuaTax, HAKJIOHHOM IJIOCKOCTH/, KOTOPHE
[IOKA3EBAKT, UTO BO BCEX CJydyadx MNPOM3BEIEHME CUJEL Ha IIyThb
OCTaeTCA NMOCTOSHHEM, BCJIENCTBME €I'0 HM OOMH MEXaHU3M HE NAeT
BEIATPEIIA B PaboTe. Iocyie TOrO Kak OymeT DOKa3aH 3aKOHOMEDPHEM
XapaKTep MOIOOHBIX ABJIEHM, OOpallaeM BHYMaHME YYalMXCH Ha TO,
YTO B 3amaHmy Ha c. 127 yuebumuxa /115/ 3omoToe mpaBuio
MexaHyky'" HazBaHO '"3aKOHOM pPaBEHCTBa pador".

Ha MTOT0OBOM MNOBTOPUTENBHO-0DO0WAKIEM YPOKE IO KYypCy
OMBMKM B T KJIACCe, YUMTENb NPEIJIaraeT BCIOMHUTH BCE M3YUEHHHE
33KOHH,

KOTOPHIE yYalleCs MOCTENEHHO 3alCEHBAIM B CBOIHYK TaOmly .
OmMH 13 BO3MOXHEIX €€ BAPMAHTOB MOXET MMETb TaKOe
COLEPXaHNE :

P OXJIAXOEHMM ¥ HATPEBaHMM TEJl MPOUCXOIUT M3MEHEHME UX
00BeMa;

B PE3yJIbTaTe IBVMKXEHUS MOJIEKYJ MPOUCXOIUT INbdy3us, Opu
KOTOPOM CKOPOCTh OBWXEHMSI MOJIEKYJT 3aBUCUT OT TEMIEPATYPEHL;
3) Mexmy TellaMy CYHECTBYET CWjla B3aVMHOT'O MPUTSIKEHNS;

TaBJIEHVE, TMPOU3BOAMMOE Ha XUIOKOCTh WM T'a3, HepenaeTca 0es

V3SMEHEHNA B KaXIOyld TOUKY XMIKOCTU WM TI'd3d,

5) ClhJla, BRITAJIKMBaKIAA LEJIMKOM IIOTPYXEHHOE B XVMIOKOCTL TEJIO, PaBHA

6)

BECY XUIKOCTM B OOBEME BTOTO TENA;
BO CKOJIbKO Pa3 BBMIPAHO B CWJIe, BO CTOJIBKO pa3 MPOUIPAHO
B IIyTH.
OTBeYasd Ha COOTBETCTBYKIME BOMPOCH YUMTEJS, MKOJbHUKA
MOBTOPANT MaTepuall O KaxIoM M3 MepeuyClIeHHHX B Tabmuie

3aKOHOB.



HalpuMep, IJS 3aKPelJieHMsS TPEeTherO NMyHKTa CTaBATCA BOIPOCH:
1) oT uero 3aBUCUT BEJMYMHA CWJH TAXECTM? 2) Kak 3aBUCUT Cuia
TAXECT OT MacCH? ¥ T.QH.
3aBepuas Oecely, yuuTenb elle pa3 obpallaeT BHUMaHue Ha oluye
NPU3HAKM BCEX M3YUEHHHX 33KOHOB.

B 8 xnacce craBUTCA CJIOXHAS METOIMYeCKas 3adava
yCBOeHNs Oosiee OOWETO ONpenesieHusd MOHATMA "3akKoH",

CBELEHMS B CTPOVHYI
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JIOTVYECKY B3aMMOCBA3ZAHHYKH CUCTEMY OM3NUECKUX 3aKOHOB
UBYUEHHHX B 7/ ¥ 8 kjaccax, QOpMMPYeTCS UETKOE MOHUMAHUE
BKCIEPMMEHTAJIBHOV OCHOBHE QM3UUECKMX 33KOHOB UX
OYHIAMEHTAJbHOCTY U B3aUMOCBA33HHOCTM. C OMOPOM Ha OCHOBHEHE
NPVHUNIE, Y3 KOTOPEIX OHYM BEITEKAKNT, CKPENJIAeTCS MNOHATHE
"HayuHED! 33aKOH", "3aKOH NPMPOIH" M UX pasziMuKe.

IaHHOe B VIl kjacce ONpemesieHMy MNOHATUSA "3aKOH":
CYWECTBEHHEE, NNOBTOPAKIMECS CBA3YM MEXIY ABJICHUAMM ABJAETCH 1
CTYIIEHbKOV YCBOEHUS (GMIOCOQCKOTO ONPENeNIeHMA «3aKOH».

BTOPOW CTYIEHBI ABJISETCA OIpelesieHse, NaBaeMOe Ha BBOIHOM
YpOKe B 8 KJIACCe: - CYHNECTBEHHHE» HEOOXOOUMHE (HEUBOEXHHE),
[IOBTOPANIMECA CBA3M MEXIY ABJIEHMAMM, BBOIUTCS HOBOE CJIOBO B
onpenesieHne - Heu30exHee (HeoOxomuMele) ¥ OOBACHAETCH Ha
DOCTYIIHEX [IPUMEPax, YTO HeoOXOOuMoe Hens0exHoe 3T0 TO, YTO [IpK
ONPENEJIEHHEX YCJIOBUAX 00S3aTeJbHO LOJIXKHO IIPOU30UTH.

lanee menaercsa 0030p OCHOBHHX 3aKOHOB, KOTOPHE OyOyT
M3yuaThCcs B 8 Kjacce.

YyammMcsa CcooOWaeTcs, YTO OHM He TOJIbKO IPMODPETYT 3HaHUA,
HO M HAy4YaTCHa CaMOCTOATEJIbHO HOKA3HBATh 3aKOHOMEPHOCTD

(Z[_)MBMLIGCKMX HBJIGHI/HZ, YCTaHaBJIMBATb CBA3b MEXIY MEXAHUUYECKUMI,



TEIJIOBEIMU Y 3JIEKTPUUECKYMI ABJIEHUAMY, NPKOOPETYT MHOT'O OPYTUX
BAXHEIX YMEHUM J HABHKOB, YUUTEJIb LeJaeT 0030p NPOIpaMMel U
IaBJIEHUS ¥ OOBACHAET KaK BeCTM TeTpalb. [lepBad CTpaHuua
BRIZIEJIAETCA 719 OCHOBHEIX QOpMyJ 8 Kjlacca, Hajiee 3 CTPaHULE IJid
00O0OIEHHEIX [IJIAHOB (IaMATOK) . B KOHLe TeTpany OyoeT 3aloJHAThCH
CBOZHAA TaliMla OCHOBHBIX 33aKOHOB M3YYeHHHX B /-8 Kjaccax.
3anoJiHeHe CBOOHOM TaliMUEl HAUMHAETCH I[P UBYUYEHUM TEME
«KomuuecTBO TEmNOTH". YPOK HAUMHAETCA C NOCTAHOBKM OIBITA: B
IBYX OIMHAKOBHX COCYHAax Ha OIMHAKOBEX I'OPEJIKAX HaT'peBaeTCd
OIIMHAKOBOE KOJIMUECTBO PA3HBIX XUAKOCTEM (BOOA, MAcCJo) .
OmyHaxoBa Ji OyIeT TeMrnepaTypa? Onupasch Ha Pe3yJsbTaTH OMNETa,

ydaleca HOeJjlaldT BHBO[I,
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YTO NPY OIOVHAKOBHX YCJOBUAX MOJIEKYJE Macjla 0Oojiee MOIBVXHEL U
OHICTpee HaOMPanT CKOPOCTh. "Ha UTO Xe MOET NEepelaHHOe Tely
KOJIMYECTBO TEMJIOTH?" - CHpauvBaeT yumTesb. "Ha yBeanueHue
KVHETUUECKON BHEPTMM MOJIEKYyN", - OTBEUalT yUEeHUKM. 3aTeM
BEIACHAETCSH 3aBUCUMOCTbL [IEPENaHHOTO KOJUUECTBa TEIJIOTH OT
MaCCH Tejla ¥ TeMIEPaTypPr, Ha KOTOPYH OHO HaTPeBaEeTCH U [IEJIaeTCH
o0l BEIBOJ, KOTOPHIA 3alMCHBAETCH B CBOIHYK TabnuMLy :
KOJIMUECTBO TEIUIOTH, NEPelaHHOe Teyy NPY HAaTPEBAHUM 3aBUCUT OT
pOIla BELECTBA M3 KOTOPOT'O OHO COCTOUT, OT MACCH Teja ¥ OT
VBMEHEHV TeMIepPaTypH.

Vzyuenye TeMmb "3aKOH COXPaHEHMA ¥ NpPeBpalleHMs SHepIun'
HauMHAETCS C OOOOmMEHMA ¥ CUCTEMATU3aLUM 3BHAHUM UMEKIMXCH Y
IKOJIbHMKOB .

[IOBTOPSETCA 3aKOH PaBEeHCTBA PAalOT, IBa BUIA MEXaHUYECKOM
SHEPTUN

1 VX B3dVMOIIPEBPAIEHNA . Mer BREIACHWIIM, YTO MEXaHMYECKad 3SHEPINA



MOXET [peBpallaThCHd M3 OIZHOTO BYIA B LOPYIOM, OMNHT C
OLCKAKVMBAKIM

LAPUKOM, ¥ UTO OHA COXPAHAETCH, ME TaKXe BHACHWIINM, UTO BHYTPEHHAL
SHEPTYA MOXET NIEPEXOIUTL OT OLHOTO Tejia K IPYIOMYy U ee KOJIMUYECTBO
TOXE COXPaHAETCHA. A MOXeT JM MEexXaHMUecKad NpeBpallaTbCHd BO
BHYTPEHHOK. [[puBemnTe npuMepk. [IpOBOIMTCS OPOHTAJBHEI
SKCIIEPUMEHT, BCE YUeHMKM OHCTPO CI'MOAnT M pasrubanT KyCOUKU

[IPOBOJIOKHA. Yuaumpecs OenanT BHBOL.

SHepIUMd

MeXaHNMYeCKad BHYTPEHHAA

K

v

A

II

JHEpIVA He MCUEe3aeT U He co3maeTcsa. OHa TOJBKO NPEBpAllaeTCH
13 OOHOTO BUAA B APYyTOM MM MEPEXOOUT OT OOHOTO Teja K
ApyToMy .

570 OoJiee OOWMM 3aKOH CIPABEIJIMBEM [JIS MEXAHUUECKMUX ABJIEHUN
Y IJI TENJIOBHIX. YYyalMMCA HAeTCd Ha JOM 3alaHue: CIeNaTh

obobmanmyy KOHCHEeKT mo rjake "Temjonepenaya u pabora'.
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IPVMEPHO [0 TAKOJ CXEeMe:

TPEHNE yIap

JHepIuA
MEeXaH/UEeCKad BHYTPEHHAA
\—+/
Ke—"1II

M3MEHEHNE

*////

paboTa TeIJIONepenava

T. K. n.



AHanm3 yuyeOHOT'O MaTeprala Kypca M NPUMEHSEMEX METOINOB OOyuYeHMA
IO3BOJIAET 33KJINUNUTE, YTO 3aKOHH COXPaHEHUS, KPOME TOT'O, UTO OHM MOTYT
CIYXUTb OOBEKTAMM M3YUYEHMA, MOTYT BHIIOJIHATH BAXHHE OUIAKTUUECKME
byHKUMM, OBITH CPeNCTBOM 1) NOJYUEHMA HOBHIX 3HaHWUM, 2)(0opMupoBaHMA
Hay4YHOTO MVPOBO33peHus, 3) OOOOWEHUS ¥ CUCTEMaTM3aLUuUy 3HaHW U Ip.

Ypok Ha TeMy: "llnaBieHye ¥ OTBEPIEBAHME Ha OCHOBE YUEHUA O
MOJIEKYJIIPHOM CTPOEHMM BeleCTBA" HauyMHAETCA C BONPOCa: "B YeM CymHOCTh
IBYX MNPOTMBOIMOJIOXHEX MNPOLECCOB MJABJIEHMA M OTBEpIeBaHua?"

Ha 3ToM ypoke ydyammecs NOATOTABJIMBAKTCH K MOHUMAHUI OUAJIEKTUUECKOTO
IPOTUBOPEUMS .

B KOHLe Mu3yueHys TuiaBel "JI3MEHEHME aTpPeraTHHX COCTOSHUM Be-

mecTra" yyamyMcsd OaeTcsd 3alaHue BHIIOJHMTL 0000manmmii KOHCIEKT U

[IOKA3bIBAETCA SJIEMEHT KOHCIIEKTaA:

Lm
Am cm(tl — t2)

[lpy M3yueHur TeMu "3JeKTpudeckoe noje" yrnyOsdsd NOHVMaHMue
TepMyHa "MaTepua", yuMTeNb PACKPHBAET NOHATHE 00 BJIEKTPUUYECKOM I[IOJIe
KaK 0COOOM BUIE MaTepuy, KOTOPOE MOXHO OOHAPYyXMThb [0 €0 INeiCTBUD Ha

SHGKTqueCKMﬁ 3dpAll, IHallee BHACHAETCA IIPUYMHA YBEJIMYEHUA
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IEVCTBUA BJIEKTPUYECKON CUJILL C NMOMOWBK OBYX I'Mib3 U3 Qonbry. C IOMOLBH
500HUTOBOV [aJIOUKY BHOCKM 3apsAmbl Ha IMIb3Yy U IeJlaeM BHBOL: CUJa
B3aMMOIENCTBIA 3aPAL0B BO3PACTAET C BEJIMUMHON 3aPALN0B, Iajlee BEACHAEM

Ha OIIBITe 3aBUCUMMOCTE OT pPaCCTOAHMA M HEJlaeEM o0WMy BEIBOL: CUJIA



B3aMMOIENCTBUS 3dPAIO0B 3dBUCUT OT BEJIMYMHEL 3dPAIOB U y@HBaeT C

PaCCTOSHYEM.

Ypok Ha TeMy "3akoH OmMa" HaumHaeTcd C r'paduka, CHPOELMPOBAHHOT'O

C IIOMOmBI KOIOCKOIlA Hd 3KPAdH WJIM BUIMKOHA Hd 3KPadH TEJIEBU30Pa.

npemyiaraeTcd 3amanve: COOPMYyNMPOBATH 3
BOIIPOC M IOOKA3dTb, YTO 3TO i
IPAMONPONOPLMOHAJIbHAA 3aBUCUMOCTD ;- }
1 |
2/05 = 4, 4/1 = 4, 6/x - 2 03 et

IeJIaeTCsa BHBOI: CuJla TOKa B NPOBOIHMKE NPAMONPONOPLMOHANbHA
HaNpSXEHMO Ha KOHLAX NPOBOIOHMKA.

UTo NpouM30MIET C CUJIOM TOKa, €CNM NPY NOCTOSHHOM HANPAXEHMM Ha
KOHLAX NPOBOIHMKA, YBEJIMUUTE CONPOTUBIEHME NPOBOIHMKA. OTBET NOJIyUYaeM

C NOMOIBKI OIIEITa M 3allMChHBa€EM IOAHHEIE B T&@HMHY:

1 2 4

2 1 0,5

IeJlaeM BHBOZ: IIPY OOVHAKOBOM HANPAXEHMM Ha KOHLAX MNPOBOAHMKA
BEJIMUMHA TOKa OOPATHO MPONOPLUMOHAJIbHA CONPOTMBIIEHMD. lIpexne uem
00BEeIMHNTE IBa BHBOLA YUallMeCs BCIOMUHAKNT, UTO HA3HBAETCH 3aKOHOM. [I0TOM

bopMynmpynT 06 BHBOXL ¥ NOKA3BBAKT, YTO 3TOT BHBOXL SBJISETCH 3aKOHOM.
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llpu n3yueHnu 3akoHa Ixoysas - JleHlla 3TOT 3aKOH CPaBHMBAETCA C 3aKOHOM

Q= cm(t2 - ti1) n 3akoHOM OMa. YyaumMmcs mpenjaraeTcd COopMysnMpoBaTh BOIPOC

K 3apave.




R1 > R2
[lpy peweHVy 3amauM 3aKpenigeTcsd yMeHMe aHaM3YPOBATh U
CTPOMTE IOKa3aTeNIbCTBa,
Ins 3akpenneHnda Temsl "PaboTa ¥ MOWHOCTH" MOXHO LIAaThb NPOT-
PAMMVPOBaHHOE 3aljaHye (Takue 3alaHud pas3paboTaHE Il BCEX TeM)

PAaCCUMTAHHOE Ha NPOTPaMMMPOBaHHOE yCTPOMCTBO "Oronek"

*CIT 13 [IPOT'PAMMA 2

1) Kaxyon paboTy coBeplaeT 3JIEKTPUYECKUM TOK B BJEKTPOLBUTATENE
HACTONBHOTO BeHTMaaTopa 3a 30 ¢, eciu Hampskxenme 220 B, cuia TOKa B
nBuratene paBHa 0,1 A? Oreer: I) 110 Ix, 1) 660 IIx 3) 770 Ik, 4) 220
Ix 5) 330 Ix.

2) Touemy mpu paboTe Ha TOKAPHOM MM CBEPJUIIBHOM CTaHKE C HEMPABUIIBHO
33TOUEHHBIM WM 3aTYIJIEHHEM MHCTPYMEHTOM YBEJIMUMBAETCH PACXOZ
snekTposHepruu? OTBeT: 1) yBennuyBaeTCsd BpeMa pPabOTH,

2) YBEIVUMBAETCA TOK,

3) yBeIMUMBAETCH HANPAXEHNE,
4) yMeHbIAETCHd TOK,

5) yMEHbIAETCHS HaANpPSXEeHUe

3) MOWHOCTb aBTOMOOWJIBHOTO CTapTepa 6,9 KBr. KakoM TOK NPOXOIUT uepes
CTapTep BO BPEMS 3allyCKa IBUTATENSA, €CIIM HANPSXEHME Ha eT0 KieMMax 12B?
Orser: 1) 192 A, 2) 292 A, 3) 392 A, 4) 492 A, 5) 592 A.

¥CeNeKTOPHHY MIyNbT
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4) nmaMmel Ha LOKOJIAX KOTOpeX HamucaHo 220 B, 15 Br m 220 B, 500 BT coemmueHH



IOCNIEOBATENIbHO ¥ BKJIOUEHH B Lenb C HampsxeHueM 220 B. Kakad m3 HuX

OyLeT TOpeTh fpue?

OreeT; 1) BTOpas, 2) He OymyT ropeTh, 3) nepeas, 4) OIMHAKOBO, H)
IEPETopAT.

5) Kax Oymyr ropets Tpy 40 BT JjaMmb, pacCumMTaHHHE Ha Hanpsaxenue 220 B?

OrBeT: I) JI1 apue, 2) JI2 apue, 3) J1 u JI2 gapue, 4)
OOMHAKOBO

5) JI3 gapue
MMPaBUJIbHEIE OTBETH :

21435

Pe3yJibTaTh 3KCIEPUMEHTAJIbBHOM pPabOTEL 10
bopMMpOBaHMIO MNPEOCTABJIEHUM O 3aKOHOMEPHOCTU
dMBMUeCKMX SBJIEHUM I[IO3BOJIST CHEJlaThb OOBEKTUBHBIE
BEIBOIBl O BJIMSHUM 3TOM pabOTH Ha pPasBUTHUE YyYaUMXCH U
[IOBHIIEHME KAauecTBa MX 3HaHMM. [KOJBHUKM Jiydlle PelaiT
KaUeCTBEHHEE 3anady, Tpebywnlre yMeHMS IOeJlaThb
YMOSBAaKJIIOUEHNM I, PAa3BMBAETCHA JIOI'MUECKOE MBIJIEHKE,
YMEeHMEe YyCTaHAaBJIMBATE IIPUUMHHO-CJIEOCTBEHHBIE CBA3U.
Yuammecsd ocCBaMBawT IIpMeMbl ODOOOmeHMda M abCcTpakuny,
OCODO BaxHbBlEe IJIS PA3BUTUA KATET'OPMAaJIbBHOT'O CTPOL
MEILIJIEHMA,; IPUMOOpEeTaKnT yMEeHMEe BUIOETbh B KOHKPETHEIX
ABJIEHMAX O0lMe (QM3MUecKre SBaKOHOMEPHOCTU.

B pesysibTaTe MCCIJIEeNOBaHMSA yCTAaHOBJIEHA KOpPpPeJAalmusd
MexIny COOPMMPOBAHHOCTBI IpencraejieHumt o MHII m OoJiee
BEICOKMM KAaueCTBOM QUI3MUECKMX  SBHAHUM, OCOOEHHO
TEOPEeTUUYECKOT'O XapaKTepa, BaxXHHEX IJ9 QOpMMPOBaHUA

HAYyUYHOT'O MMPOBO33PEHMS .
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TJIABA TPETBA. OPTAHVBAINA U PE3YJIETATH
[IENATOIMUECKOI'O SKCIIEPVMMEHTA,

OCHOBHBIMM LIEJIAMM OIEITHO-3KCIEPUMEHTAJILHON PaOOTH CBS3aHHON C
OOOCHOBAHMEM TUIOTE3H, PAa3pabOTKOM U [POBEPKON METOIMKM (QOPMUPOBAHUA
PENCTABJIEHNN O HAyUHBIX METOHAX [IO3HaHUS SBJIAIMCH CIEeIyoiye:

- BHIAIBJIEHME YPOBHA COOPMMPOBAHHOCTM 3HAHUM U yMEHUM yyaumxcsa YII
KJlaCCa O HAYy4YHEHX MeTOHOaX IIO3HaHUA,

— BHACHEHME OTHOINEHMA ydallMXCA K S3THM BOIIPOCaM;

- BHOEJIEHVE U CUCTEMATU3aLMAd HEeOOXOOMMHX Y IOOCTYIHHX Y4YallMCA
BHAHMMA O HAYUHHX METOAaX [O3HAHMA, MHTEJUIEKTYAJIbHEX YMEHMI» KOTOPHE
HeoOXOOMMO BHPaOATHBATL Y YYalMXCH;

- BHABJIEHME NIOAXOMOB K NEPBOHAYAJIBHOMY VM3YUYEHUI HAYUHEX METOLOB
TO3HAHUS Ha MEPBOM CTyneHu oOyueHua QuU3MKE;

- OIpeldesieHye KaueCTBa OSKCIEPUMEHTANbHHX IMIOAKTUUYECKUX Ma-
TEPUAJIOB U METOIOUUECKMX PEKOMEHIALNN;

- BHSACHEH)E BJMAHMA MaTepuaja O HAYUHEIX METONAaxX [O3HAHUA Ha
YCBOEHME yUalMIUCA OCHOBHOT'O MaTepuala, Ha GOPMUPOBAHME MUPOBO33PEHNA
Y CTWJIA MBIJIEHVSA YUYallUXCH.

OCHOBHAS 3alaya 3aKJnyajach B IOUCKe, OTPabOTKe U MPOBEPKE, KakK
OTIEJIbHEX B3JIEMEHTOB, TaK ¥ BCEWM METONVKM QOPMUPOBAHUA NPEeLCTaBIIEHMN
O HAYUHHX METOJaX MO3HAHMA U MHTENJIEKTYaJbHHX YMEHUM.

PesynbTaTH 3T0M pabOTH MOKA3ajM, UTO LeNIeHANpaBIeHHOe HOPMUPOBAHKE
MPENCTABJIEHUA O HAYUHHX METOOaX MO3HAHMA, ¥ MHTEJUIEKTYaJIbHEX YMEHUM
00JIeTuaeT yCBOEHME OCHOBHOTO MaTepuala, pewaeT npobieMy MOTUBALNY, BEOET
K NOSBJIEHVI YCTOMUMBOTO MHTEPECA YUalMXCA HE TOJIbKO K COLEPXAHMO SHAHWUM,
HO ¥ K [IOCTOAHHOMY COBEPWEHCTBOBAHMI CIIOCO0O0B M3YyUEeHMA OKPYXanLero Mupa.
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ONEITHO-BKCIEPMMEHTAaJIbHada paboTa OCyleCTBJIAJIaCh Ha
fase UWKOJIElI MIEPemOoBOTO MNeJaroI'MUyecKOIT'O OIBlTa, KOTOPpOu
PYKOBOOMJI OMCCEPTAHT C
1980 nmo 1987 romer B CII Nt 36 XOBTHEBOT'O paMoHa Tropola
JlyraHcka, B COOTBETCTBUM C npobjsemom "yumch yuurbca'",
Hal KOTOpOoM paboTajyl BeCh paloH. Ha sToM sTane Obula
BEIABJIEHA NpobieMa GOPMUPOBAHUA MHTEJUIIEKTYAJIbHEIX YMEHUN .
V3yueHre JIUTEPATYyPH, KPUTUUECKMUM aHaJM3 COOCTBEHHOTO
negarorMyecKoTro OIBTa MNPMBEJI K HeOOXOOMMOCTM MIYyUEeHUH
COCTOSAHUSA MCCJIeIOBaHMSA NPOOJIEMEl B IIeIal'OI'MUeCKOM
NIPaKTUKE U TPOBEPKU pPalpabOTaHHEIX KPUTEPUEBR
S0OEKTUBHOCTHM HNpeljlaraeMOy MeTOIMKM. Ha MNpOTSXeHUM
1968-1969 r. OBl NPOBEIEH KOHCTATUPYIIMM SKCIEPVMEHT.
OH BkJIOUAJI B Ccebd aHKETUPOBAHME M OIPOC ydallXCH U
yuuresiem QU3MKM (KOHCTaTUpyolee oOOCJienOoBaHME
SKCIEPMMEHTAJIBHEIX MaTEPMAJIOB, AaHaJIM3 aHKeT M onpoca
ocBeumeH B § 2, TJaBH 1) .

B xXOoIe KOHCTAaTHMPYKIETO 3KCIEPMMEHTA MMEJIO MEeCTO
MIPEeBLINIEHME UMCJIa ydallMxcsa B BHOOpKe /396/ o CcpaBHEHU
c pacueTHOM /384/.
3TO BHAQUUT, UTO BCe yCJIOBMA OTOOpa OOBEKTOB
TeHepaJIbHOM COBOKYIIHOCTM B BHOOPKY OBUIM BBEIOEPXAHE; U,
CJIeIOBATEJIbHO, BEIBOIBI KOTOPHE MEl [IOJIYUMIIM B pesyJibTaTe
[IPOBEPKM MOXHO C HaIOeXHOCTbI 95% M NOTPEWHOCTBI 5%
PacCIpPOCTPaHUTL Ha I'€HEepaJIbHYI COBOKYIIHOCTL.

IJ1g yCTaHOBJIEHUS YPOBHS SHAHUM M YMEHUY yUallXCS MbL
pazpaborTanm ajanTtuporaHHem TecT TYP (cMm. ¢.49 maHHOM
paboTH) . Hmke NpMBOOUTCSH pacueT KO30buLMeHTa HaOeXHOCTU

TecTa. V3 830 yyammMxCsa KOHTPOJIBHEIX M DKCIEPVMEHTAJIbHBIX



B KOJIMUECTBE

KJIACCOB MBI CIEJIAJIM IIPOM3BOJIEHYI BHOOPKY

Tadbauia 1

31 uesioREekKa:
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Taomuma [

%2 2,4,0

x11,2,3

Oaysl 3a BONPOCH TecTa

10

10
13

10

<

13

12

10
11
10

10
13

10

10

11

12
13
14
15

10

10

11

16
17

10
11

11

18
19

20

11

10

21

22
23

24

11

13

25
26

277



28 3 1 2 2 1 2 6 5
29 4 4 3 5 3 2 10 t
30 4 3 3 5 2 1 9 9
31 3 1 2 4 1 1 6 6
VTOI'o 113 90 82 138 65 52 260 279
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HanexHocTb TecTa B LIEJIOM ONPEAEISIETCS ¢ MOMOLIBIO (POPMYJTBI
Crnupmana-bpayna:

r;x 20196

UTO ABJIAETCA XOPOUM
[I0Ka3aTeJIeM TeCTa

[lensn QOPMUPYKIETO SKCIEPUMEHTa OblIa NPOBEPKA ¥ YTOUHEHME
Pa3pabOTaHHEIX METOONUECKMX PEKOMEHIALMN B MIOJIHOM MX OOBEME . SKCIEPUMEHT
nposomica Ha npoTsxeny 1988-1990 romos, B CII I 57 (yumrens llankas
0.A.), ClI N 55 (yunrens JlempHckymt @.A.), CII N 25 (yumrens [anbimmba 9.0.)
r. Jlyrancka; B Cll Nt 2 1. JIucruaHcka (yumrens I'epmanuyk H.JM.), B CII Nt IT
(yumrens Casmox A.Il.) 1. KpacHomoHa,B cejie Hoeopoccomb HOBOMCKOBCKOTO
paioHa (yumrenb Pupuenko A.A.), nocesnxe KomcomoJibCkOM CBEPIJIOBCKOTO
paroHa (yumrenb Acees U.T'.), Kpacuosyuckoy HCI AHTPAUMTOBCKOT'O PayOHa
(yumrens IleTpuuenko B.E.)

OueHka 30QeKTMBHOCTM NpenjiaraeMoyi METOIMKY MPOBOIWIACH B
CIIELyKIMX HalPaBJICHMAX :

1) BHIIBNEHME CTATUCTMUECKM 3HAUMMEIX PA3IMUM B COCTOSHWY 3HAHWM
M YMEHUM YYaIMXCH KOHTPOJIBHBIX ¥ SKCIEPUMEHTAJIbHEIX KJIACCOB;

2) BHABJIEHVE BIMAHKUA QOPMMPOBAHMS NPENCTABJIEHMM O HAyUHBIX
METOIAX IO3HAHUSA U VHTEJJIEKTYaJIbHEX YMEHMM Ha OCHOBHEE 3HAHMA. B

TeueHre y4eOHOTO T'ofla NMPOBOIMNIOCE 4 TecTa, Pe3yJbTaTh KOTOPHX 0=



KasRaHe B Tabme 2.
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Tabnuua 2
OKCII. KouTp. OKCII. Kourp. OKcCI. Kourp. Sxcn. KouTp.
5 12 9 14 10 18 12 22 8
3,1% |2,1% |3,6% |2,3% |4,8% |2,8% |5,5% |1,8%
4 170 175 175 170 180 170 208 152
42,9%140,3%(44,9%|38,5%|145,5%|39,4%|52,4%|34,5%
3 200 220 190 232 190 221 160 250
50,5%|50,7%]48,7%|52,06%|48% 51,2%140,3%|56,7%
2 14 30 11 29 8 29 7 31
3,5% |6,9% |2,8% |6,65% % 6,75 |1,85% %
Toro | 396 434 390 441 396 432 396 441
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PaCCMOTpMM]MGTOﬂMKy CPpaBHEHUA PEIYIIETATOB TECTA MNPOBEPABIIETO

YCBOEHME pa3lesioB kypca YII kjacca. B COOTBETCTBUM CO CIELMAJILHEMA

paBPaGOTaHHHMM KPpUTEPMAMM OLEHKM BHIIOJIHEHNA paGOTH KaX b YUEHUK

MOT MONACTh B ONHY M3 YETHPEX KaTeTOpuu: IJIOX0 (2), MOCPEeOCTBEHHO

(3), xopomo (4) u oTsuuHO (D).
PesysbTaTH BHIOJHEHHON 1 paboTH IBYMA BHOODKaMM YUallMXCH
UCIONb3YETCA IJIA NMPOBEPkM HyneBoy TunoTe3w (HO ) o oTcyTcTBUM

Pa3iiMdrAad B SKCIEPVMMEHTAJIBHEIX M KOHTPOJIBHEX TPYIIdX,




BOCIOJIb3YEMCA IOBYXCTOPOHHMM KpuTepueM X? (XU-KBamparT),npu-
CIIOCOOJIEHHEIM [JIS TeX CUTyaluit, KOTIAa SKCIEPUMEHTAJIbHEE JIaHHHE

3aNMCaHE B QopMe TabJIMLH :

Tabnuua 3
KaTeropmmn
2 3
1 4
[1JIOXO XOpOouwo | OTJIMYHO
[Tocpen.

Beibopka 1 Q11 = Ql2 = Q13 = Ql4= 12
[11 = 396 14 200 170
Beibopka 2 Q21 = Q22 = Q23 = Q24 = 9
[2 = 434 30 220 175

_ ‘_i__ zzc (”.Oai tfaglé)z
'-l—;- nne L=} Ay + in.

T1 = 5,2 /44, c.96/

no Tabnuie niaa a=0,05 u umcia creneHeMm CBOOOIBL V =
C-1 = 4-1=3 HaxOoIOVM KPUTUUECKOE 3HaAUEHMEe CTATUCTUKU
kpurepmusa T: X1 - a =7,815. Orcoona BepHO HEPABEHCTBO

THabmn. < TkKp.

B COOTBETCTBUM C [IPABUJIOM TIPUMHATUA PEIIEHUA HOqueHHbHZ PE3YIIETAT

HnaeT OCHOBaHME IJIA NPUHATUA HYJ'IGBOIZ TMUIIOTE3E M C OOCTOBEPHOCTHIO



95% MOXHO CuUMTaThb, UTO OTCYTCTBYET DaslMuMe B 3HAHUSAX DKCIEPU-

MEHTAJIbHEIX M KOHTPOJIbHEIX KJIaCCOB,
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PesysnbTaT BTOPOV paloTh (B3amMomencTsye Ten) :

Tabmmua 4
BeiBopKa 1 | JjIoxo [oCPenCTBEHHO | XOPOIIO OTJINYHO
M = 390 |Qi11= 11 [Qi2= 190 Qiz= 175|Q1sa = 14
Bribopka 2
Q21 = 29 | Qo2 = 232 Q23 = 170 |Q22 = 10
[12 = 390
T2 = 9.9 OTcioma BEepHO HepaBeHCTBO Tuatn > Txp.

T2 = 9,9 > TKp: 7,815

B COOTBETCTBMM C NPABMIOM MPUHATYA PEEHMS MOJYUEHHEN PE3YJIbTAT OaeT
OCHOBAHME IJIs OTKJIOHEHMS HYJIEBOM TUIIOTERH ¥ NPUHATUS allbTePHATUBHON
unoTess (Hi) 0 ToM, 4TO METOIMUECKME PEKOMEHIALNMM CIIOCOOCTROBAM JIyUlEMY

YCBOEHMO 2 pa3mena kypca Omsmkm | xjacca.

PesyneraT 3 paboTH ([laBJeHME TBEPIEX TeJN, XMIKOCTEM ¥ Tas30B) :

Tabmyia 5

M = 390 8 190 180 18




I =

390 29 221 170 12

T3

= 14 > Txp = 7,815

Pesynbrar 4 paboTH (PaboTa ¥ MOWHOCTH, JHEPIMA)

Tabauia ©

397 8 160 208 22
441 31 250 152 8
Ts = 477,98 > Txp = 7,815
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I8 HaXOXIEeHMI KO3QOULMEHTa KOPPETALUM XapaKTepU3ynLero TeCHOTY

CBSA3M MEXIY Ppas3’pabOTaHHOV METOIUKOV ¥ YPOBHEM YCBOEHMA 3HAHUI MH

ycnoab3yeMm rabmmuy T (29, ¢.62)

[IlokasaTesiu + - NToro

+ a b a + b




TorTo a +

_|_

d @ + b +C + d)

U nonyuuMm Tadmuuy 8

' ycBowy Ha 4 u 5

' ycBowm Ha 3 u 2 !

SKCIepuMeH. ! 230 167 ! 397
..... B 1
KOHTPOJIb . ! 160 281 ! 441
390 448 ! 838

BEIUMCJIAEM UETHPEXMOJbHEN KO3QOUUMEHT accoumauyy [IMpCcoHa:

acl - é¢

< T [Tave) ($+ct) (2+8){c+cl)

o = 0,22

CpenHsis omuoKka KO3 PHUIMEHTa KOPPEIISAIIIH:

e
Jbv'(f’ — ‘7"" qf’

. .‘/ﬁ'?az

OTHOLICHUEC




Uro Gombme 3. Takum 00pa30M 3TOT
K03Q0MUMEHT MOXHO CUMTaTh MOJHOCTBO YIOBJIETBOPUTEJbHEM.

119

O TOJIOKMUTEJIbHEIX PEe3yJIbTaTax CBUIETEJIbCTBYKT TaKXe IMUCTO
TPAMVEL
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BuoyMoe Ha TIMCTOTpaMMax pasjnume, pacTyllee I10
Mepe MNPOXOXIOEHMS TeM (B BKCIEPMMEHTAJIbHBIX KJjlaccax
[IPOLIEHT CHPpaBMBIMXCS Ha 4 M 5 COOTBETCTBEHHO O 1

TemMe 46%, 1o 2 Teme 48,5%, nmo 3 Teme 50%, 0o 4 Te-



Me 57,9%) cTaTHCTUMUECKM 3BHAUMMO. MOXHO CcUMTaTh, UTO
[IOTEHLMAJIbHEIE BO3MOXHOCTM yYallMXCHd DKCIEPMMEHTAJIbHBIX
KJIaCCOB PeaJIM30BaHEl CYUECTBEHHO I[IOJIHEE, UEM B
KOHTPOJIBHEIX KJlaccax. MTak, nemarormyeckKumi 3KC-—
[IEPMMEHT IOaeT BEeCKMEe OCHOBAHMS CUMTAThb, YTO
MEeTOOMUECKME PeKOMeHIalmy, pas3paboTaHHBE B
COOTBETCTBUM C MIOEAMM, M3JIOKEHHBEIMM B OUCCEepTaUUM, U
LeJIeHallpaBJIEHHO MCIIOJIb3YEMBIE Ha INPOTAXEHUM MIYUEHUA
Kypca ou3mKM / Kjlacca [IO3BOJIAIT CYIECTBEHHO IIOBEICUTH
YVPOBEHbL SHAHUM UM YMEHMM ydaulmMxcsda 10 ¢(usuke. B
pesyJibTaTe BKCIEePMMeHTa OBIM BBISBJIEHH CPeICTBa
bopMMpPOBaHMSA NPEOCTABJIEHUM O HAYUHHIX METOIAaX [TO3HAHUA
Y UHTEJJIEKTYaJIbHEIX YMEHW/. YBEJMUEHME UMCIla NPABUJIbHEIX OTBETOB
TOBOPUT 00 3QOEKTUBHOCTY METOLMKY,

MOXHO CHenaTe BHBON O TOM, UTO QOPMMPOBAHME MNPENCTABJIEHUA O
HAYUHEX METOMaX [O3HaHMA U MHTENJEKTYaJlbHHX YMEHUM NPUBOIUT K
OOCTVMXEHUI OOJiee BEICOKMX Pe3yJbTaTOB B 00yueHun. 00 3TOM Xe CBU-
IEeTEeNIbCTBYNT PEe3yJbTaTH OOBUHEIX KOHTPOJIBHEIX PAa0O0T» NPOBOIVMEIX B
BKCIEPUMEHTAJIBHEX ¥ KOHTPOJIbHEX KJacCaX. KONMMUeCTBEHHH Pe3yjbTaT

MOCTeHEN KOHTPONBHOM pabOoTH NpuBeleH B Tadmuie Y

OueHka 5 4 3 2

KOHTpOJbHEE KII. 4 150 258 29
0,9% 34% 58,5% 6,0%

441 yu,

SxcnepuMeHT. Ki. 25 216 150 61,5%
6,3% 54,4% 37,8%

397 yu,

T 68,5 > Txp = 7,815



[lo3y1eMe  THEIN
VHTEJIEKTYANbHEMY  YMEHMAMM  YUaLMUCA .

KJacCax CpelHuyM Oalul 3a OTHAelbHHe CyOTeCTH nokasaH B Tabmuue 10.

aHaJn3

TECTOB

[10Ka3all

HepaBHOMEPHOe

BJIa€HNE

Tak B SKCIIEPVIMEHTAJIb HEIX
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Tabmuua 10
CyOrecT |OcBegn. |AHaln. |Knmaccudp. | O606. | BaKOH. | SBPUCT. | UTOTO
1 2 3 4 5 6
Cpen. 3,5 3,2 4,1 4,7 3,2 2,1 3,45
Bamnmn B
Hau.
rona
Cpen. 3,6 3,5 4,2 4,7 3,3 2,4 3,62
Bamnmn B
KOH.
rona

YMeHre 0600maTh 0Xa3aliock NPakTUYeCKu COOPMUPOBAHHEM IO Hauala

SKCIEPUMEHTa U B pPe3yJbTaTe IPVMEHEHUA SKCHepMMeHTaﬂbHOﬁ MEeTOINKU

HE U3MEHMJIOCh. BOJblle BCETO YBENUUWJICS CPeIHuUM Oall 1mo 2 u 6

cyBrecraM. 3TO TOBOPUT O TOM, UTO 3KCIEPUMEHTAIbHOE O0BYUEeHUE OKa3alo

[IOJIOXMTEJIbHOE BJIMAHUE Ha @OpMMpOBaHMe YMEHUA MBICJIUTE IO aHAJOIMU U

Ha SBPUCTUYHOCTE. CpeHHHH OLI€HKa 3a 3BPUCTVMYHOCTE OCTaJlaCb HOBOJIBHO

HUBKOM (2,4) u3-3a TOT0, 4TO OONBIMHCTBO yyalUxCs Clabo CIpPaBIfgeTCA

C 33JaHMAMM, B KOTOPHX HEOOXOIuMa OOTalkKa (MHTYMUTUBHHE CIOCOOHOCTH)

N3 Uero ClelyeT BEBOL O HEODXOOMMOCTY HallbHEMIETO COBEPIIEHCTBOBAHNUA

METOMVIKY QOPMUPOBAHUA 3TOTO BAXHOTO CBOMCTBA yMa.

TakyM 00pa30M, B LEJOM MOXHO TOBOPUTH O MOJYUYEHUM BKCIIEPW-

MEHTAJbHOTO MNOATBEPXIeHMS 3QOEKTMBHOCTY PAa3pabOTaHHON METOIVKK

@OpMMpOBaHMH HpeﬂCTaBﬂeHMﬁ O HAYUYHEX METOHaX IIO3HaHMA U MHTEJI-

JIEKTYaJIbHEIX YMeHMﬁ yd4almxcda, a TaKXe O HallpaBJIEHUN TaNlbHEMIIETO

COBEPHEHCTBOBaHUA STOV METOIUKMU.
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SAKJIDUEHNE

[lpouecc GOPMUPOBAHUSA MNPENCTABJIEHMM O HAYUHBIX
MeTOHOax MO3HAHMSA NPU MBYUEHUM Kypca OU3UKKM /-8 KJIaCCOB
HEPAa3pPEIBHO CBSA3aH C npoueccoM GopMMpOBaHMUS
MUPOBO33PEHMA, YMCTBEHHOT'O PaA3BUTUA ydallMXCS U
ABJIAETCSH BaXHBM IOMOAKTUUECKMM YCJIOBMEM CIIOCOOCTBYIUIMM
[MOBBIIIEHMIO YPOBHS SBHAHUM, U NPAKTUUECKMX HABHBKOB
MKOJIbHMKOB. KpoMme TOro, palMoOHAJIbHO OPTaHM30BAHHBI U
METOOUYECKM BEPHO OCHAUIEHHBI YUeOHBIM [IPOoLEeCcC II0
OBJIAIEHMIO 3HaHUAMM B /-8 KJjlaccax obOecleuMBaeT
IPEEMCTBEHHOE IOHMMAaHME CYIMHOCTU QUIUUECKUMX SBaKOHOB
M ABJIEHMM B CTapumMx KJjaccax. CilegyeT OTMETUTHL, UTO
nid toJjiee 3POEeKTUMBHOT'O PEUIeHMA I[IOCTABJIEHHBIX B
MCCJIeOOBAaHMM 3allad HeoOXoOMVMa MeXIpeIMeTHad CcoIJjla-—
COBAHHOCTbL QOPMMPOBAHMS MHTEJIJIEKTYAJIbHEIX YMEHUM
ydaumxcs.

[[poBEeOEeHHOE HaMM MCCJeIOBaHME IO Ipobjeme
bopMMpOBaHMSA NIPENCTABJIEHUM O HAayYHEIX METOHNAX NO3HAHUMA
[MO3BOJMIIO COOPMYJIMPOBATE CJIEOyKUME BBIBOIRL;

- dopMMPOBAHME MNPEOCTABJIEHUM TOJIBKO O QMBUUECKUX
METONAaX MO3HAHMA B TPAOULUMOHHOM METOIMKE HEJOCTATOUYHO
criocofCcTBYeT BHPAOOTKE y ydallMXCHd MEeXIIPeOMe THBIX
MHTEJIJIEKTYAJIbHEIX YMEHMM, UTO CKa3BBAETCSH HAa YCBOEHUMU
Kak OM3MKM, TaK U OPYyIUX IPEeIMETOB.

- OnelTHOE MpenolaBaHMe BESBMIO HeOOXOOMMOCTH
onpenesyIuTb CcoIepxaHre M oObeM yueOHOT'O MaTepuala
HeOOXOOMMOT O IOJIS IOCJEenOyIer0 YCBOEHUHA

METOIOJIOTUUYECKHUX BOINPOCOB Kypca ¢ousmkm 9-11 kjaccos.



- s ofecrneueHMS KAaUeCTBEHHOTO YCBOEHUS
IMKOJILHOT'O MPOTPaMMHOTO MaTepualjia CJlelyeT
CUCTEMATUUYECKM I[IOBHIIATHL MHTEJJIEKTYAaJIbHEM YPOBEHDb
YyUalmMxCcs .

- 3HaqMTeI{bHyIO POJIB B YCBOEHUM HMKOJIBHMKaMM

yu4eOHOT O MaTepualsla UrpaeT QOopMMPOBAHME 3SJIEMEHTOB

HAYyUYHOT'O CTMJIS MBIJIEHMS, BHPAaOOTKa HABHIKOB HAYUYHOM
OpTaHMBaUuy TpyIa, KOMIbTEepM3auus yuebHOTO
npoliecca.

- llpumeHeHMe B yuyeOHOM Ipolecce paspaboTaHHOM

SKCIEePUMEeHTAaJb—
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HOM MHpOoTpaMMEl obecrieumpaeT OoJjiee TJIyOOKOe YCBOEHUE
OCHOBHBIX BHAHMM M CIOCOOCTBYET PAa3BUTUI MEBIIJIEHNS
ydaumxcsa 6es M3BMEeHEeHMd COomepXaHusa u 0e3
IOIIOJIHUTEJIBHEIX 3aTpaT ydeOHOI'O BPEMEHU.

— TOTOBBE KOHTPOJIBHEIE PAabOTH IIPOOEMOHCTPUPOBAJIU
[IPOYHBIE 3HAHMA, OCO3HAHHOE OOBACHEHME M3YyUYaeMbIX
brsmMUueCcKMxX 4ABJIEHUM, YMEHME OPUEHTUPOBATHLCS B
HEeCTaHIAPTHEIX CUTyalMsax.

— DKCIepMMEeHTajibHasa NporpaMMa TakKxe
criocobcTeoBajJyia QOPMMPOBAHMUIO OCHOBHEIX IIPEIMETHBIX U
MEXIIPEeIMETHEIX YMEHUMN .

— AKTUMBM3ALMS MBICIUTEJIEHOM OeATEJIbHOCTY y4JallMXCHI
[IO3BOJIMJIa CO3HOaThb Ha ypokKax MNOTPeOHOCTL B
MOOUIMBALMM TBOPUYECKOTO MOTEeHIMaJa ydalMxXCsd, YTO
CIIOCODCTBOBAJIO PA3BUTHUII [103HABATEJILHEIX CIIOCOOHOCTEN .

— BBIBOIBEI M3 aHaliM3a [ICUXOJIOTO-NemarOTMUeCKUX U
METOOUUECKNX MCCIIeIOBAHUIM IaJjiM BO3MOXHOCTD
COoOpPMYyJIMPOBATE TPEeOOBAHMSA K IIOCTPOEHUID YIIPaXHEHUM

obecrieuyBamMx QOPMMPOBAHME IPEOCTABJIEHUM O MeToIax



Hay4HOT'O IIO3HaHMA: a) OTOOpP COBOKYIIHOCTM IIOHATUN,
MEeTOLOB I[IO3HAHMM, [IPUEMOB MbIIEHMS, KOTOPBIE IOJDKHEL
OBITE YCBOEHHEI KQXIBM YUEHMKOM; 0O) IOIOOp yIPaXHEeHUM IOJIA
bopMUPOBAHMA KaXIOT'O KOHKPETHOT'O MeToIa [IO3HAaHMA Ha
YPOBHE TpeOOBaHUM NPOTPAMMEL.

— BElmBMHYTaa B UCCJIEOOBAHUM I'MIIOTE3a O TOM,  UTO
OOydUeHMe yMEeHMIO MNPMMEHATH MEeTONEl HAaYyUYHOT'O [IO3HAHUA
OyImeT CIOCODCTBOBATH CUCTEMATUIALMM UM I[TOBBIIEHUIO
YVPOBHA OOOOleHMa NpuobpeTaeMelXx SBHAaHUM, QOPMUPOBAHUIO
TBOPUYECKOT'O CaMOCTOATEJIbHOT'O MHIUIEHUS, OoJiee
TJIyOOKOMY IIPOHMKHOBEHMI B CYUHOCTH SBJIEHUM,
[IOOTBEPOMUIIACE [MemalOTMUYeCKMM SKCIIEPVMEHTOM.

ComepxaHMe nOuccepTaumy II03BOJIMIIO COOPMUPOBATH
HECKOJIBKO NpoOJieM CTOoAUMX I[Iepel MeTOOMKOM O0ydeHMd
brsMKe, NyTM KOTOPBIX HaMeUeHBl B IaHHOM MCCJIEIOBAHUN :

- npobJjyieMa COIJIACOBAHHOCTU Kypca OM3UKU C

IPpyTVIMM IIPpeIMeTaMy B [Ipolecce QOpMMPOBAHUA JIMUHOCTH.

- [lpobneMa mmQOEPEHUMPOBAHHOTO OOXONA B OUATHOCTUKE YMCT-
BEHHOT'O Pa3BUTMA YYalMXCH.
- npolyeMa NO3TANHOM [PEEMCTBEHHOV CUCTEME QOPMMUPOBAHYA

MUPOBO33PEHUA IMKOJIbHMKOB.
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YBAKAEMHT TOBAPHIL!

[lpennaraeM Bam obcymuTe Bonpoc "®opMupOBaHME NPENCTABJIIEHUM
HaYUYHBIX METOIaxX [IO3HAHMA Ha YypOoKax QU3UKU
B YII-YII xjaccax".

XoTesiock OBl 3HATH Bale MHeHMe O LeJleHalpaBJIEeHHOM QopMMpoOBa-—
HUM NPelCTaBJIEHMM O HAYUYHHX MeTOoIax
nosHaHmsa (HMII), HeoOXOIMMEBIX IJIS B3TOTO
BaXHENVIUX IPUEMOB YMCTBEHHOU
IesdTeJIbHOCTHM, a TakKXe 3HaHuM B oOJIacTu
[ICUXOJIOTUNA .

Baum HaOJIOOEHUS M MHEHMS I[IO3BOJIAT COCTABUTH OOLYID KAPTUHY
IDaHHOM NpOOJIeMBl M HaMETUThb IIyTU €€
pemeHmd .

BapaHee OslaronmapmMm Bac.

1) C kxakuMy TeopuaMM yUeHUAMM BEI 3HAKOMBI, HYXHOE
NONUEPKHYTh: aCCOLUMATUBHASA,
YCJIOBHO-pPedJIeKTOpPHAadA, SHaKOBad,

TeopUd IIO3TAalHOTO GOPMMPOBAHNMS

YMCTBEHHEIX IOEMCTBUN?

2) KakxOBH OCHOBHEE I[IOJIOXEHUS TEOpPMUM, C KOTOPOM BBl XOpPOIO
3HAKOMEHL?
3) Kaxk uacTo BH NpuMeHdeTe Ha ypoKax Bamm 3HaHMg B 00JlaCTU

[ICUXOJIOTUM (HYXHOE TIONUEPKHYTb) : OUEHb
4acToO, Ha KaxIoM YpPOKe, COBCEM He
MIPMMEHS .

4) Uto Bel 3HaeTe O BO3BPACTHEX OCOOEHHOCTAX yUallMXCH IIPUIEe X



K BaMm, ¥ kKakuMM 3HAHUAMM UM YMEHUIMMU OHU
BJIAIEKT.

5) IpoBomuTe M BE aHaIM3 NPpeIMEeTOB €CTECTBEHHOT'O UMKJIA (IO
] KJlacca) C LeJibl BHABJIEHUS YPOBHSA 3HAHUM
M yMeHUM yuammxcsa? HyxeH JIu TakouM aHalms?

0) /I3 KakKOoI'0O MCTOUHMKA BBl CceMuac IIOIIOJIHAeTe CBOM 3HAHUA II0
[ICUXOJIOTUM (HYXHOE TIIOOUYEPKHYTH) :
KHUTV, Ppamuo, TeJIeBUIeHMe, IIepuoImnka,
KypChl, KOJIJIETM, HE IIOIOJIHAL.

7) Kakue npmeMmel yMCTBEHHOM OEeATEJIbHOCTM BaM 3HAKOMBL (HYyXHOE
- TIOONUYEPKHYTH) : aHaJaums, CUHTE?S,
CpaBHeHue, obOobOmeHMue, abcTpakumd,
BEIBEIEHME CJIEOCTBUA, [IOIBEIEHME 101
[IOHATME, KOHCTPYUPOBAHUE

OIpeneJIeHUN .
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8) B ueM COCTOMT CymHOCTb NpPMEMa, XOPOomO Bam 3HAKOMOTO?

9) 3BamyMeBaeTeCh JM Bel: Kakue KOMIIOHEHTH MblJiIeHMa OyneTe QOpMUPOBATH Y
y4alMxCca npu o0ydeHym ¢pm3mke (HyXHOe NOIUEPKHYThH) :
Ia, HET, He BCeria.

10) Ilpu NOATOTOBKE K YPOKY CTaBUTE JM Bel mepen CcOOOM BOMPOC O TOM, KaKue
MHIT wmny npreMsl yMCTBEHHOM OedTesIbHOCTY OyIere
GOPMMPOBATE Y y4alMXCAd B IIPOLIECCE YCBOEHUA
KOHKPETHOT'O yueOHOTO MaTepyasa?

11) Kaxve TepmMHE BaMm 3HAKOMBL (HYXHOE MONUYEPKHYTbH): 3aKOH, MOIEJb,
CYIIHOCTb, TIMIOTE3a, YMCTBEHHad IEATEJIbHOCTE,
YMCTBEHHOE IENCTBUE, MBLIIJIEHNE,

yqefjHO—HOBHaBaTeJ'IbHaFI OEATEJIbHOCTE.



12) 0 xaxux M3 HUX BH MMeeTe UeTkOe MNPENCTaBJIeHVe, ONMUMATE 2-3 U3 HUX?
13) [IpumeHsdeTe Ju Bel MOHATKE MOZENM NPU M3ydeHVM 3akoHa llackanis, Apxumena
u T.0. [lpuBenuTe NPUMEPEL.

14) Kak Bel QopmupyeTe mnpencTariieHMe O KOHkpeTHoM MHII mim npueme
YMCTBEHHON IEATEJIbHOCTY, [PUBEIUTE IPVMEDH.
15) aere nu Bel yuammmcs Kakue-HUOyOb NaMSITKM, OOOOMEHHHE IJIAHH (HYXHOE

NOOUEPKHYTH) : Ia, HET, VHOTIA.
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ITAMATKHI

[IPYMEHAEMHE IJIA ®OPM/POBAHNA CIEINAJIBHEX
YUEBHO-TIO3HABATEJILHEX YMEHIA

Kak Hamo BHIIOJNHATH J1ab0paTOpPHYyw paboTy:

1) uerxo mpexcraBb cebe ULenb pabOTH;

2) COCTaBb IJIaH €€ NPOBEIeHNud;

3) 03HAKOMbCH C Ipubopamiu:

a) BHSICHM Ha3HAUyeHye KaxIoro U3 HUX,

0) usyur mpaBuia obpaweHus C npubopamy,

B) OlpemesiM LeHy HOeJIEHUA KaXOoI'0 U3 HUX,;

4) cobmomas TexHMKY 0e30MacHOCTM, MNPOLesiai 3allJlaHVPOBAHHEE OIITH;
D) monroToBb (QopMy TaOJMUEl IJIS 3alUCK PEe3YJIbTaTOB, CHEJlall UTOT'OBHE

BEIBOIIEL.

Kax Hamo OMMUCHBATL QU3NUYECKOE SBJICHME:

1) ycTaHOBM NpM3HaKM ABJIEHMA, COOPMYIMPYyM €TI0 ONpenelieHue;

2) yKaxu YCJOBMS, NPV KOTOPHX fBJIEHME HAOIOOAeTCd U NMPOTEKAET;



3)
4)
S)

DaCKpPOJ CYINHOCThL €TI0 Ha OCHOBE COBPEMEHHHX HAYUHBIX SHAHWUM;
Halimy er0 CBA3M C JIPYTVIMM SBIICHUAMU;

[IOKaXM MCIIOJIb30BaHME M3YUYEHHOT'O ABJIEHMA Hd IPaKTUKE.

Kak Hamo OOBACHATL (QM3MUECKUM 3aKOH:

4)
5)

BEIABM CBA3b MEXIY KaKMMM ABJIEHMAMM WUJIM BEJIMUYMHAMKM BEHPAXAE€T 3dKOH;

chOpMynIUpy¥ 3aKOH ¥ ONMIIM €T0 MaTEMaTUUECKOE BHPaXEHUE;

[NpoBeOM WM ONNMIM OIIEITH, IIOATBEPXIAKNINME IIPABUIIBHOCTE 3aKOHa,
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YKaxn, B KaKMX CJIydaAdX 3aKOH MCIIOJIE3YETCA Ha INPaKTUKE;

IOCTaBb YCJIOBUS IENCTBMA 3aKOHA.

Kax Hamo pemaTs OM3MUECKy 3amauy:

BHYMATEJIbHO MPOUMTAN CONEpXaHMue 3alauu;

BEIACHM, KaKMe fBJIEHMS PaCCMATPMBAKTCH, PaCKPOM MX B3aUMOCBA3M;

33/ KPATKOE YCJIOBME (ecy HeoOXOOMMO CHeJlayl uepTex) ;

YCTAHOBY, UTO HYXHO Y3HATh, UTOOH OTBETMUTHL Ha BOIPOC 3adauy;

onpeneny, KakuxX OaHHBIX HE XBaTaeT OJid OTBETa Ha BONPOC M KaK MX MOXHO
HaMTH;

BHIIOJIHM PacyeTH, 3alMiy OTBET, NPOBEPb HAUMEHOBAHME;

NOOyMal, MMEeT JiM OTBET OM3UUYECKMM CMHICJ, BO3MOXEH JIM B pPeallbHOM

OOCTaHOBKE, HeJb34 JiM MNPOIE PElMTh 3alauy.

MEXIIPEIMETHHE [AMATKN IJIA GOPMVPOBAHVA OBIVX CIIOCOEOB
YUEBHO-TIO3HABATEJILHON JEATEJHLHOCTY

Kak HaZo IenaTh CpaBHEHME:




1) nmomymam, mo KakuM JUHMAM X B KaKOV MOCJHEOOBATENIbHOCTM HYXHO
CPaBHMBATE M3y4YaeMHE SBIICHUA;
2) YCTaHOBM ¥xX OOWMe CYleCTBEHHHE NPU3HAKU;
3) ompeneny CYWECTBEHHHE Pa3jnuud MeXTy HUMMU;

4) cpenamm (eciy HYXHO) BHBOI, BHTEKalIM/A U3 UX CPABHEHUS,

Kak Hamo maeaTh OrnpelesyieHre MOHATHUI:

1) nanmm Gomnee oOwee (pOmOBOE) MOHATHE;

2) yCTaHOBY OTJIUUMTENbHHNM (BMIOOBOM) NPUBHAK;

3) COCTaBb MX BTUX BJIEMEHTOB (QOPMYJIUPOBKY

OTpeneNeHns
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Kak Hamo CTPOUTE HOKA3aTEJIbCTBO:

1) ysacHu cebe, chHOpMymupy’ MEICJb, MNPaBUIBHOCTb KOTOPOM
TpebyeTcsd I0Ka3aTh;
2) TpUBEIU ¥ PAa3BACHM OOBOIH, MOATBEPXIANINE NAHHYK MEICIH;

3) chernay BHIBOH, 3aBEpmAKIMM TOKA3aTENbCTBO.

Kak Hamo COCTaBNATh NPOCTOM IJIaH:

1) BHMMATEJNBHO MPOUMTAN U3YUaeMblM MaTepual;
2) pas3meny ero Ha OCHOBHHIE UaCTM ¥ BHOEM B KaXIOM IVIABHYK
MBICTIb ;

3) o03aryaBb KaxIOyln YacTh (IYHKTH IIJIaHa) .
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Tema: BBenenue

CamocToaTenbHasd padora I 1 BapuaHt 1
Bompoc 1

HazoBuTe, Kakye M3 MEPEUNCIIEHHHX ABJIEHMM (QU3MUeCKye: aBTOMOOWIb
IBUXETCH, XeJTElNT JUCThA PaCTeHu, Jiel IJIaBUTCA,
TOPUT CBeYa, I[ULIBET JIOOKa, THUET KapTodens,
KUONAT BOHA, JIETUT MY,

Bompoc 2

B ueM CXOZCTBO M OTJMUMe TeJ, U30D0PaXEHHHX Ha DPUCYHKe 3 yueOHMKA?

Bompoc 3

JIOCTATOUHO JIM OOHMX OIBITOB IJIA TOTO, UTOOH MOJYyYMTh HayuHeEe 3HaHMA? UTO eme
IJig 3TOTO Tpebyercd?

Bompoc 4

TonmpyHa CTEHOK NOJIOTO UMIMHIPa 2 MM, Ha CKOJbKO MM BHEWHMM IMAMETP LUMIMHIPA
OoJiblle BHYTPEHHET'O OuaMeTpa LMIMHIPA?

Bompoc 5

OnpenenuTe LeHY IeJieHus npubopa
BapPMAHT 2

Bonpoc 1

KakuMy MeTomaMyu M3y4anT YUeHHEe (M3MUECKMe SBJIEHMS M CBOMCTBA Ten?

Bompoc 2

B yem CXOOCTBO M OTJIMUME TeJl, MU300PAXEHHHX Ha PUCYHKe 4 yueOHMKA?

BOINPOC 3

YeM 0TanuanTCs HaOJOOEHMA OT OINBITOB, NPOU3BOIUMEX yYeHBHMM-QuU3uKaMu? Bonpoc

4
TonuyHa CTEHOK MOJOTO UMIMHIPA PaBHa 4 MM. Ha CKOJIBKO MM BHEWHUM IOUAMETP
UMIIVHIPA [OJIblle BHYTPEHHET'O IMaMeTpa?

Bompoc 5 OnpenennuTe LeHy IOejeHusd npubopa.
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AHKETA (oJisa yduTesen)

1) HyXHH JIM METOIOJIOTMYECKME BHAHUS WKOJbHUKAM?

2) Kax BH MNOHMMaeTe, UTO TaKoe METOIOJIOTMUECKME 3HaHUI?

3) HyxHo ;v QOpMMpPOBATH CTMJIb MBILIEHMS WKOJIBHMKOB, €CJM Ia, TO Kak?

4) Kak BH NOHMMAETEe, UTO TaKoe CTWIb MBIIJIEHUS MKOJLHUKOB?

5) Kakyme Bh 3HaeTe METOIH IO3HAHUA?

6) B ueM CYIHOCTb METOIA BEIBMXEHUS IMIOTES3H?

7) B ueM CyWHOCTb MOOENIMPOBAHUA?

c) UTO 3HAUUT CPABHUTE?

9) Kak Bel oOwbacHMTe TepmuH "3akoH"?

10) Mcnonb3yeTe Jm Bel B mpouecce oOyueHus (QM3uKe TepMUH "IMaIeKTUUYECKOE

NpoTyBOpeune", ecnu ma, TO NPUBEIUTE MPVMEDEH,
11) Kax Be NOHMMaeTe, UTO Takoe IMAJIEKTUUECKOE MPOTUBOPEUME
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AHKETA (o198 CTYyIeHTOB)



1)

7)

8)

9)

10)

1

Kak Bel mOHMMaeTe, 4UTO TaKOoe METONOJIOTMUECKMUE 3HAHUA?

KaRZBHJIOHMMaeTe, YTO TAaKOe CTUJIb MBIJIEHUS MKOJIbBHUKOB ?

Kaxkxme BBl 3HaeTe MeTOnBl IIO3HAHMSA?

B ueM CymHOCTBL MEeTOIa BHIOBMXEHUS IMUIOTESBI?

B ueM CymHOCTBH MOIOEIMPOBAHMUS? 6)

UrTo Takoe

"zaxkoH"?

UTO 3HAUUT CPABHUTH?

B ueMm paznnume GOpMaJIbHO-JIOTMUECKOT'O U

OVAJIEKTUYECKOT'O NPOTUBOPEYM ?

[lpyBeIMTE NOPUMMEPH OMAJIEKTUUYECKUX IPOTUBOPEUYUM U3
OUBUKI .

Kaxye Brl 3HaeTe OIMaJIEKTUKO—-MaTepUaJIMCTUUEeCKHUE

[IPUHLIUIIEL [TO3HAHUA?

AHKETA (oJ1s MKOJIbBHMKOB)



1) HazoBuTe, Kakue U3 MEPEUUCIIEHHEIX SABJICHUM (QU3MUECKME: aBTOMOOWMIIb
IOBWKETCS, XEJNTEWT JIUCThA PACTEeHuM, Jel IJIaBUTCH,
TOPUT CBeYa, IUHBET JIOAKA, THMET KAapTOdesb, KUIUT

BOIa, JIETUT MAU.

2) JTIOCTATOUHO JIM OINHMUX OINETOB, UTOOH MOJYUMTh HayuHHe 3HaHMg? UTO eme Ijg

3T0T0 TpebyeTcq?

3) UeM OTIMUANTCA HAOMOOEH)S OT OMHTOB, TPOU3BOIMMHX yUEHEMU-QU3UKAMUA?

4) KakuMy MeTomaMy M3YUanT yueHee Qu3UUeckue SBJIEHMS U CBOMCTBA TeN?

5) UTo 03HavyaeT TepMuH "3aKOH"?

6) UTO 3HAUUT CPaBHUTH?

1) Uro 03HavaeT TepMmuH "dBjeHue"?

8) UTo 03HavaeT TepMuH "CymHOCTH"?

9) 4ro Takoe MOIENb?

10) Yro HaBRHBAETCA TUIIOTER0M?



