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OPTAHM3ALIUA Y‘IEBHO-HCCJIEI[OBATEJILCKOﬁ JEATEJBHOCTHA YUALIUXCS
HA BHEYPOUHBIX 3AHATHUAX 1O ®U3UKE B COBPEMEHHBIX YCJOBHSX
KJIIOYEBBIE CJIOBA: yuebHO-HCCIeIOBATENBCKAS JEATEIBHOCTD; KOJbHUKY; (PU3UKA; METOIUKA TIpe-

rofaBaHusa GU3NKY; MEeTOANKA (PUBUKH B IIKOJIE; BHEYDOUHbBIE 3aHATHUA; QUBMUYECKIE KPYKKHU; DU3HIe-
CKUe IIPaKTUKyMBI.

AHHOTAIIWA. B craTbe moHUMAETCS MTPo0JieMa OpraHU3aluy yueOHO-HUCCIeIOBATETbCKOH AeATETbHOCTH
y4amuxcs 1o ¢pusrke B 06pa3oBaTeJIbHOM IIPOLIecce IIIKOJIBI B COBPEMEHHBIX YCJIOBHAX. IIpoBeieHHbIH aHa-
JIN3 HOPMAaTHUBHBIX JJOKYMEHTOB U CYIIECTBYIOIINX ITOJXO0Z0B [I0KA3aJ, YTO BhIOIHeHNE TpeboBanuil ®PI'OC
OCHOBHOTO U cpefHero obrnero obpasoBaHus TpeOyeT cOOJIIOfeHUs MPUHIMIA B3aUMOCBA3U y4eOHO-
HCCIIeZIOBAaTENIbCKON JIEATEIPHOCTH yUAIlUXCs Ha YPOKe GU3KKK U BO BHEYPOUHBIX dopMax oOydeHus. Brl-
JIeJIEHBI TPH YPOBHS PEAIN3AIUN YIeOHO-HCCIIEI0OBATEIBCKOM I€ATENIFHOCTH YUAIIMXCS B IIKOJIE, TOCIE0-
BaTeJIbHOE IIPOXOJKJIeHHE KOTOPBIX IaeT BO3MOKHOCTh MaKCHMAJIbHO PeaIN30BaTh JIMYHOCTHBIN IOTEHITHAT
u obecrieynBaeT (HOPMHUPOBAHUE HCCIIEAOBATETBCKIX YMEHUN: BKJIIOUEHHE Y4eOHOTO HCC/IeZIoBaHUA (ero
3JIEMEHTOB) B YPOK; KOJUIEKTUBHBIE BHEYPOUHBIEe (hOPMBI 00YUeHNsI; BHITIOJTHEHNE UHAUBU/YATIBHOTO UCCITe-
JIOBaTeJIbCKOTO IIpoekTa. B paboTe mpeyioxKeHBI BHEYpOuHble ¢OPMBI OpraHM3anyu{  yd4eOHO-
HCCIIE/IOBATENIBCKOM JIEATETbHOCTH YUAIIMXCs OCHOBHOM U CpeIHEel KoL [TpesyioskeHbl KpUTEpUU 0TOopa
CoZlepKaHUA /UL OpraHU3auuU yueOHO-HCC/IeN0BATENbCKON JeATeIbHOCTH B KOJUIEKTHBHBIX BHEYPOUHBIX
dopmax: KOMIUIEKCHBINA XapakTep (IIpU BIIOJIHEHUN PA6OThI 0600IAOTCS ¥ UHTETPUPYIOTCA 3HAHUA Pa3-
JIMYHBIX Pa3fieyIoB (PU3UKM); UCCIENOBATEIBCKUHI XapakTep (copepikaHue JOKHO MO3BOJIATH YUAIUMCS
OCBaMBAaTh OCHOBHBIE HCCJIEZOBATENIbCKIE HKCIIEPHMEHTAIbHBIE YMEHU); CyObeKTUBHAs HOBU3HA (B Xo7e
BBITIOTHEHUsI pabOThI yJyaliuecs: JTOJDKHBI MOJIydaTh HOBble (U3MUYECKHe 3HAHUS JHUO0 HOBBIE PE3YJIbTATHI
MIPUMEHEHUsI MPEIBIAYIIEr0 COAEPKAHUA); BAPUATUBHOCTH (PAab0OTa MOKET BBIMOIHATHCSI HAa PA3IMYHBIX
YPOBHSX CJIOXKHOCTH U C PA3JIMYHOH CTENIEHBIO CAMOCTOATETHHOCTH YUAIIHUXCS, B 3ABUCUMOCTH OT UX IOATO-
TOBJIEHHOCTH); ZOCTYITHOCTH OOOPYIOBAHUSA: ISl BBHITIOJIHEHHUS pabOThI JODKHO OBITH JTUOO CTaHAAPTHOE
obopyznoBaHue kabuHeTa (PU3HKH, MO0 BO3MOXKHOCTh CO3/IAaHHS CAMOJIEJIbHOW YCTAHOBKH. Pe3ysibTaThl
ampobaIuu MpeAIoKeHHBIX (PopM B cOBMeCTHOH pabote ko Hikaero Hosropoaa u HHI'Y mokassiBaror,
YTO y4eOHO-UCCIIEIOBATEIbCKAS IEATEBHOCTD YUAINXCA 110 (pU3KKe, peasn3yeMasi BO B3AaUMOCBA3U ypOU-
HBIX ¥ BHEYPOUHBIX ()OPM OpTraHU3AINH, CIIOCOOCTBYET PAa3BUTHIO YIEOHBIX TOCTIKEHUHN YUAIIUKCS, OZHO-
BPEMEHHO C Pa3BUTHEM HX HUCCIIEA0BATEIBCKUX, SKCIIEPUMEHTATbHBIX YMEHU.
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ABSTRACT. The article deals the problem of organizing the educational and research activities for the stu-
dents of physics at modern schools. The analysis of normative documents and existing approaches shows
that the Federal State Educational Standards for elementary and secondary school education require cohe-
sion between the educational and research activities at physics classes and in extracurricular training. The
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article identifies three levels of school students' educational and research activities, which sequentially
make it possible to maximize the personal potential and ensure the research skills: the inclusion of educa-
tional research (its elements) in the classes; group extracurricular forms of training; implementation of in-
dividual research projects. The article suggests extracurricular forms of educational and research activities
for the students of primary (physics study groups) and secondary (laboratory training) schools. It also out-
lines the criteria for the selection of content for the group research activities in collective extracurricular
forms of training: generalizing in nature (integration of the knowledge of various sections of physics); re-
search character and novelty (transfer of knowledge to a new situation); variability (various levels of com-
plexity and degrees of students' independence); the availability of equipment (standard equipment of the
physics classroom, or the possibility of creating a self-made installation). These forms of group work have
been tested in the collaboration of Nizhny Novgorod schools and Nizhny Novgorod State University, which
shows that the educational and research activities of students in physics, that connect classes and extracur-
ricular training, contribute to the identification and development of their abilities, and help build the stu-

dents’ professional identity.

HeypO4YHAas JIeATebHOCTh TPAAULIIOH-

BHO SIBJISIETCS] BAYKHOH 4YacThio 0Opaso-
BaTeJIBLHOTO IIpollecca B IIKose. Meroauka op-
raHU3anuN BHEYPOUHBIX 3aHATHUH 10 QU3NKe B
COBETCKOH IITKoJIe Oblyla pazpaboTaHa B TpyAax
0. ®. Kabapauna, B. A. OpioBa, 1. f. JlanuHo#
u 7p. [1; 3; 10]. beutu pazpaboTaHbl GaKyJIbTa-
TUBHBIE KypChl (PUBUKH, BKJIIOUANOIINe j1abo-
paropHble paboThl U PabOTH (PUBUYECKOTO
MPaKTUKyMa, HHTEJJIEKTYaJIbHbIEe UTPbI, 3aHs-
T GU3NUECKOTO KPYKKA.

V3veHeHUs, TPOUCXOSAININE B CUCTEME
IIKOJIBHOTO O0pa30BaHUs, IPUBEIU K IIepe-
CMOTPY COZIEpKaHUS M METO/IOB OPraHU3alUu
BHEYPOYHOU JeATeJbHOCTH ydariuxcs. Dene-
pajybHBIE TOCYZAPCTBEHHBIE 00Opa30BaTeJIbHBIE
craaaaptel (PI'OC) 0CHOBHOTO U CpesiHero 06-
mero ob6pa3oBaHUs IPEANUCHIBAIOT peaTn3a-
oui0  o0pa3oBaTeIbHOW IIPOrpaMMBl  Yepes
YPOUYHYIO ¥ BHEYPOUHYIO J€ATETBHOCTD, YKA3bI-
Basl pa3JIuyHble (POPMBI e OPraHU3aIKH, B TOM
Yucse KPyKKU, HayYHO-TIPAKTHYecKre KoHe-
peHIluY, IIKOJbHBIE HAaydHble OOIIEeCTBa,
OJINMITHA/IBI, TIOUCKOBBIE U HAYYHBIE HCCIIENIO-
BaHUA U T. J. [17; 18]. ®opMBI OpraHuzanuu u
coZiepyKaHUe 3aHATUH oIlpejesisser obpa3oBa-
TeJbHAS OPraHU3AIMsA, VUCXOAS U3 MOCTaBJIEH-
HOH 11es1u (HampaBJieHUs Pa3BUTHA JIMUHOCTH).

B coBpeMeHHBIX HCC/IEJOBAaHUAX paccMaT-
pUBAIOTCS pa3/IMYHBIE ACHEKThl OPraHU3AI[UH
BHEYPOUHBIX 3aHATHH 10 (U3UKE: pean3anus
MEXXIIPeAMETHBIX CBf3€H, MHTETPAlUA COZAep-
’)kaHuA obydyeHus [11; 12], UHTerpanus ypod-
HOU U BHEYPOUHOU y4eOHOU J1esTeIbHOCTH 110
dusuxe [2; 9]. [Tocnenuss mpobiema, OHAKO,
paccMoTpeHa TMOKa HEOCTATOYHO KOHCTPYK-
THUBHO, TOJIBKO B (pOpMeE OTHAEJIbHBIX IIPUMEPOB
paboThI TOTO WJTH MHOTO YIeOHOTO 3aBe/IEHUS.

B nmaHHOI cTaThe MBI pacCMaTpUBaeM BHe-
VPOUHYIO JeATeIBHOCTh M0 (U3UKE KaK YacThb
meflaroruyeckoy cucreMbl (pOPMUpPOBAHUA HC-
CJIeJTIOBATEILCKUX YMEHHMH YJalllUuXcsd U MPUO0-
peTeHus OTbITa YIeOHO-UCC/IEN0BATETBCKOM e~
sATesIbHOCTU. B Hacrosiee Bpems mmpobiemMa op-
TaHU3AIUN  Y4eOHO-UCCIIEI0OBATEILCKON  fies-
TEJIPHOCTH YYAIUXCsl B 00Pa30BATEIBHOM IIPO-
necce pruobpesia 0cobyI0 aKTyaJIbHOCTD B CBSI3H
¢ BBenenneM ®I'OC OCHOBHOIO W CpeHErO 00-
miero o6pasoBanusi. HoBele cTaHmapTe TPEOYIOT
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opMupoBaHMA OIBITA IPUMEHEHUS MEeTOJIOB,
TEXHOJOTUN ¥ (OpM oOpraHu3anuu y4eOHO-
HICCJIE/IOBATEIBCKON  JIEATETHPHOCTH  YUAII[HXCS.
OnHako B HacTosiee BpeMs He CYIIEeCTBYET
€IMHOM  TeopUM  OpraHuU3aluu  y4eOHO-
HICCJIE/IOBATENIBCKOM JIeSITEJTBHOCTH YUAIUXCs B
yuebHOM IIpoIlecce IIKOJIBI U, KaK CJIE/ICTBUE,
pa3IMyaloTcsl W TOYKU 3peHus Ha pPOJib BHe-
YPOUHBIX (opM 00yUeHUs B (POPMUPOBAHUH HC-
CJIe/IoBaTeNIbCKUX yMmeHUH. Cienyer oOpaThTh
BHUMAHUE HA CYIIECTBYIOIIYI0 TOYKY 3PeHHs,
0COOEHHO TOIMYJIAPHYI0 B IICHXOJIOTHH, IJIe BO-
00I1le He CUUTAIOT BO3MOXKHBIM Pa3BUTHE HCCIIe-
JIOBATEJIbCKUX YMEHHH Ha YPOKe, TIOJTHOCTHIO I1e-
peMelias HCC/IEZOBATENILCKYIO  JIEATETHHOCTh
VUYaIUXCSA BO BHEYPOUHbBIE (POpMBI 00yueHus [8;
15]. MBI JlajieKu OT MO/IOOHBIX IIPeJICTABJIEHIH,
IIOCKOJIBKY CUMTaeM pa3sBUTHE OCHOBHBIX HCCIIE-
JIOBATEJIbCKUX YMEHUH ITPEIMETHOTO OIS «(HU-
3UKa» BayKHEHIIel 3a1aueli yueGHOro IIpoliecca,
OpPraHMW30BAaHHOTO B /JWJIAKTUYECKOH CBSI3H
YPOYHOH M BHEYPOUHOH (popM.

B 3apybe:xxHoM 06pazoBaHUM IIUPOKO
pacupocTpaHeHbl IPOTPAMMBbI  BHEYPOUHBIX
€CTeCTBEHHOHAYYHBIX HCCJIEIOBAHUM IIKOJIb-
HUKOB, peaju3yeMble Kak Ha 0a3e YHUBEPCH-
TETOB, TAK M OPTAaHU3AIUU JOMOJTHUTEIHFHOTO
obpaszoBanus. B mporpammax STEAM mnpejia-
raercs MIUPOKUH BBIOOP KYPCOB OT MpaKTHYe-
CKHX PaboT IO pOOOTOTEXHUKE O IMPOEKTOB
HCKYCCTBEHHOTO MHTEJUIEKTa, HAYYHBIX SKCIIe-
PUMEHTOB TO OOyYeHHI0 OCHOBaM (UBUKH,
XUMUHW, KaXKABIH M3 KOTOPBIX 3aKaHUMBAETCS
BBIMIOJTHEHHEM MUHU-TIpoekTa [20]. Pazpabo-
TaHbI IPOTPAMMBI, B KOTOPBIX yUall[hecs Mpo-
E€KTUPYIOT U IIPOBOJAAT COOCTBEHHBIE DKCIIEPHU-
MEHTHI Ha HayYHOM 00OpY/IOBaHUM, IIPE3EHTY-
eMble B UTOTe Ha KOHKYpCaX M KOH(pEpPEeHIIHUAX
[21]. B To ke Bpems npobiieMa CBs3U IO3HABA-
TEJILHBIX PE3YJIbTATOB JEATEILHOCTH yUalUX-
¢ B YPOYHOM W BHeypouyHOU ¢opMax pac-
CMOTpEHA HEJOCTATOYHO HOAPOOHO I Iepe-
HOCA B IPAKTUKY POCCUHCKOM IITKOJIBL.

AHanu3 TpPaKTUKA OPTraHU3AIluU BHe-
VPOYHOU JIEATEJIBHOCTH yYAIINXCs, IPOBEAEH-
HBIM HaMHU Ha MmaTepuase mkoi r. H. Hosro-
pojia, TMoKazas, 4YTO KpPY)KKOBas, BHEypOUHAas
pabora opraHusyeTcs IMPEHMYyIIECTBEHHO IIO
COOCTBEHHOMY ILJIaHY, HE CBA3aHHOMY C TIPeJ-
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METHBIM COJIEPKAHUEM, U3YIaeMbIM Ha YPOKe,
U HeJIOCTATOYHO OPHEHTUPOBAHA HA pPa3BUTHeE
y4eOHBIX pe3yJIbTaTOB 00y4yeHHsA B mKoJie. Ta
JKe cuTyanusa HabJioaeTcsa ¢ caMbIMU COBDe-
MeHHBIMH (OpMaMHU BHEYPOYHOH pPabOTHI,
HAIIpUMeED, CUCTEMON 3aHATUU B JIETCKOM TeEX-
Honapke «KBanTopuym». OpraHusamnus BHe-
VPOUHOU JIEeATEIPHOCTH, KPY>KKOBOMW, ITPOWC-
XOZIUT BHE CBA3U C COJiEp:KaHUEM U LeyIIMU
y4eOHOH J1eATeJTPHOCTH Ha ypokax. Iloaromy
He IIPOMCXOAUT IIAHOMEPHOI'O, 3aIIaHUPO-
BAaHHOTO Pa3BUTHSA I03HABATEJHHBIX yMeHUH
ydamniuxcs, ¢GOpPMHUPOBAHHE HCCIIEZ0BATETb-
CKUX YMEHHUH BO BHEKJIACCHOU paboTe OTOpBa-
HO OT GOpMHUPOBaHUSA 6a30BBIX 3HAHUHA U yMe-
HUHA Ha YpOKe, NapaJuleJIbHO PEINaloTcs JIBe
Ppa3HbIE 33/1a9H, UTO BJIE€UYET 32 COOOU HUBKYIO
a3 dexTuBHOCTh pemienusa obenx. Hamomuum,
YTO BBE/ICHHBIE B COBETCKOM IIKOJIe aKyIbTa-
TUBBI OKa3anch He3HEKTUBHBIMU U COILIU
Ha HET UMEHHO IIOTOMY, UTO pe3yJIbTaThl Jesl-
TEJILHOCTA YYAIMXCSl HAa OBTUX 3aHATUIX He
y/1aBaJIOCh HCIIOJIB30BATh IIPU U3y4yeHuu 6a30-
BOTO Kypca. BO3HHKAaIOT cCIpaBeiIMBBIE CO-
MHEHUs TeJJarOrOB: Hy)KHA JIM HaM HCCJIEJ0-
BaTeJIbCKasA BHEYpOouHas pabora ydarmumxcs?
[ToueMy y4YeHUK, IOCENIAIOIINI KpPYKOK, He
HAY4YWICA peliaTh 3a7ja4m?

Copnep:kaHue BCeX IIPEIMETOB €CTECTBEH-
HOHAYYHOTO ITUKJIA IIPEIMETOB B IIIKOJIE IIPEJI-
crapisifgeT co00H Hepa3phIBHOE €IUHCTBO C OP-
raHU3yeMOll Ha €ero OCHOBe JesTeIbHOCTBHIO
yUaIuxcs, TOYHOE TOBOPsI, IPAKTUYECKAs Je-
SITEJTLHOCTD YYAIINXCS — OCHOBHOH KOMITOHEHT
cozep:kaHus 0OyYeHUsI B STUX AUCHUIUIMHAX.

Be3 ocBoeHHsI IpPAaKTHYECKUX KOMIIOHEHTOB
[I0O3HABATEJIPHON  [IeATEJIBHOCTH  YYAIIMXCS
HeJIb3 TOBOPDHUTH 00 YCBOEHHH COZI€p>KaHMUS.
Tem Oosee 31O Kacaercsi Tpebyembrx OT'OC
HAaBBIKOB HCCJIEJIOBATETBCKON JIeATEBHOCTH,
IIpaKTHUYeCKUX B cBoell ocHOBe. OHAKO orpa-
HUYEHHOCTh BO BpEMEHH Ha YPOKaX, HeJIOCTa-
TOK ero /uisi OTpabOTKU IPaKTUYeCKUX HaBBI-
KOB BBIHY’K/IaeT YUUTeJIs IPOBOAUTH PaObOThI B
PENPOIYKTUBHOM BapuaHTte. lcHoJsib30BaHUE
KPY>KKOBBIX (pOpM pabOThI, OPHEHTHPOBAHHBIX
Ha pa3BUTHE COZEP:KAHUSA U YPOBHSA YPOUHOH
JIeATeJIBHOCTH YYaIllUXCs, MO3BOJIUT PEIIUTh
o0e 3a7ja4l B X CBA3H.

Takum 06pazoM, 0OOCHOBBIBAETCS AKTY-
aJIbHOCTh HaImned paboThl, U HopMyIHUpyeTCs
ee IeJIb — MIPEeJIJIOKUTh METOAUKY IIPOBeIeHU
BHEYPOUHBIX 3aHATHU 10 ¢usuke, GOpMUPY-
IOIUX OCHOBHBIE II03HABATEJIbHbIE YMEHUS,
00pasyIie OCHOBY 3KCIEPUMEHTAIIBHOU HC-
CJIeJTOBATEIBCKOH JIEATEIBHOCTH, MIPOXOAIINE
[apajuleJIbHO € W3y4eHHeM 0a30BOTo Kypca
¢usuku. /lokaszats 3¢dPekTUBHOCTD paspabo-
TaHHOU METOAWKH JJIs YCBOEHUs 3HAHUH U
yMeHHI 6a30BOT0 Kypca (pHU3UKH.

OcHoBHas wjes pa3pabaTbiBaeMOU HaMHU
METOJIUKUA COCTOUT B TOM, YTO Ha 3aHATUIX
KpY’KKa DKCIIEDUMEHTHI TPOBOJATCA HE pPas-
PO3HEHHO, a MapaJUIeJIbHO C U3yYeHHeM Teo-
peTnyecKkoro Marepuasa 6a30BOro Kypca, B
TECHOH CBSI3U TEOPUU U TPAKTUKH [4]. Yueb-
HO-HCCJIEZIOBATEINIbCKAS  JIeSITEJIbHOCTD  yJa-
IIUXCA B IIKOJIE MOXKET OBITh peain30BaHAa Ha
TpeX ypoBHsX (puc. 1).

I11. UuauBuIya bHble YIeOHbIE HCCITe-
JIOBaHUs yJaluxcs no pusmke
(HOY)

I1. BHeypouHbIe KOJUIEKTUBHBIE (POPMBI OPraHU3aNU
y4eOHO-HCCIIeIOBATEIbCKON IeATEIEHOCTH YUaIINXCA:
(akynpTaTUBBI, KPY?>KKHU, MacTepCKUe

I. YueOHO-UCCIIEIOBATETBCKAS IEATEIHHOCTD YUaIUXCA (€€ 2JIEMEHTHI)
Ha ypoKe (pU3UKU

Puc. 1. YpoeHu opzaHu3ayuu yueoGHO-UCC1e008aMENbCKOT 0eMeAbHOCTU YUauuxcs
6 00pa3oeamenabHOM nNpoyecce

IlepBbIii ypOBeHb IpezCTaBisieT €000
y4eOHO-HCCIIe/IOBATEIILCKYI0 JIeATEIbHOCTh
yuamuxcs (ee 3JIEMEHTHI), OpPraHU3YEMYIO
yauTesieM Ha ypokax ¢pusuku. IIockoapKy 3TO
OocHOBHasi ¢opMa 0OydeHHUs B IIIKOJIE, TO IPHU
STOM OCHOBHBIE HCCJIEOBATEIbCKUE YMEHUS
JIOJKHBI OCBOUTH BCe ydaluecs, Kak U Ipej-
nuckiBaeT O®I'OC. Hackosbko peasibHO JIOCTHU-
JKeHHe 3TOH 3azaun? Hamm paszpaborans! a-
TOPUTMBI M MOJIEJTH COOTBETCTBYIOIIEH [ies-

TEJIbHOCTU YUUTEJIsSl, OAHAKO yJacTHe BHEKJIAC-
cHBIX (GopM paboTHI CyLIECTBEHHO O0OJierdaer
ee peleHue.

Buexsaccasie ¢popmbl yueOHO-HCCIEIOBA-
TEJILCKOH JIeATEIbHOCTH YYAIlUXCs OPTaHU3Y-
IOTCSI HAa BTOPOM YPOBHE, IIOCJIE YPOKOB Ha 3a-
HATUAX KPYXKKOB, (PaKy/JIbTAaTHBOB WJIH Ma-
CTepCKuX. B 3Ty mesaTesbHOCTh BOBJIEUEHBI He
BCE yJaluecs, a TOJBKO Te, KTO ITPOSBJIAET
MHTepeC K GU3NUECKUM UCCIIeIOBAaHUAM, U XO-
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TAT peayin30BaTh cebsa B 3Ton obsactu. CooT-
BE€TCTBEHHO, BHEYPDOYHbIE€ I'PYIIIIOBbIEC 3aHATUA
Jal0T BO3MOXKHOCTbD BBIUTH 3TUM Y4€HHUKaM Ha
60Jiee BBICOKUI YpPOBeHb CHOPMUPOBAHHOCTU
HCCIIeI0BaTENbCKUX YMeHUH. B pamkax BHe-
VPOUHBIX BaHATHH YYUTENb HE TaK KECTKO
OTPaHHUYEH IIO BPEMEHHU N COAEPKAHHUIO, KaK
Ha ypOKe.

Ha camoM BBICOKOM — TPETheM — YPOBHE
yUalmuics  BBIMIOJHAET  yueGHO-HcCeoBa-
TEJBbCKYIO JEATEJIbHOCTh MHAUBUAYAIBHO, IIOJ,
PYKOBOZCTBOM U B COTPYZHUYECTBE C YUUTEJIEM.
Vuamuiicss IOC/JIe[0BaTEJbHO BBIIIOJHAET BCe

STamlbl UCCIIEIOBAHUSA B TE€UEHHE IJIUTEJIBHOTO
BpeMeHU. 3aKaHUYMBAEeTCs TaKas JIeATeTbHOCTD
3aIUTON YYeOHO-HCCIIEA0BATEIHCKOU PabOThI
Ha KOH(EPEHIHAX M KOHKypCaX Pa3IMYHOTO
VPOBHA.

ITocyenoBaTeIbHBIM IEPEXO], OT IIEPBOTO
KO BTOPOMY, a 3aT€M U TPETbeMY YPOBHIO I103-
BoJIsAeT Hambosiee 3¢h@PeKTUBHO (POPMHUPOBATH
HCCIIeZIOBATETbCKIe YMEHNS yUaluxCcs.

CymectByet crieruduka GopM opraHusa-
UM yaeOHO-HCCIe0BAaTENBCKON  JeATETHHO-
CTH yJaIXCs B OCHOBHOU U CpPEJTHEH IIKOJIE
(Tabaura 1).

Tabauya 1

DopMmbl Op2aHU3AUUU YUEOHO-UCCAE008AMEABCKOLL 0eAMeAbHOCMU YUAWUXC
(YHUY) 6 ocHo8MHOIl u cpedHell wkoae

PasBu- ®opwmel oprarusanuu YUY CpencrBa obyueHUs1
Baromue METOAUYECKHE MaTepHaIbHO-
e TEeXHUYECKHE
= 1-11 YposeHb Ob6opyznoBaHUEe —IIKOJIb-
§ VYUY (ee osyemenTsl) Ha | Meromuueckue  peKOMeHIa- | HOro KabuHera GU3HKU
5 ypOKax GU3UKU. WU IS yauTesass GU3UKH 10 | 1A  TIPOBEJEHUd Bcex
B g [POEKTHPOBAHUI0O M OpraHu- | BUJOB IIIKOJIBHOTO (u-
g 8 sanuu YUJIY B cucreMe ypo- | 3UYECKOrO SKCII€pUMEH-
Iy & KOB (DUBHKH. Ta.
'S § 2-1l yposeHd
g
« = = Bueypounasa YUY Ha co- | Cucrema 3aaau JJjisl OpraHu3a- KommproTepHoe 060py-
§ i) JiepykaHuu GU3UKKA: QaKyJib- | UM BHEYPOYHOH KOJUIEKTUB- | AOBaHHE, MPOTPaAMMHOE
= 55 TaTUBBL, KPY>KKHU, Macrep- | HOu YI/IY. obecrieyeHune aJIst MO/ie-
o ° g CKHe TOJi PYKOBOJICTBOM JIUpOBaHUA U 00paboT-
z = g yauress PU3nKU. KU Ppe3yJIbTaTOB SKCIIe-
S = 2y 3-1l yposeHs pHUMeEHTa.
S 2 = Wupusunyanpable  yueOHble | CHcTeMa — HcClIe/[0BaTeIbCKUX
& g HCCIIEZIOBAaHUS TIOJT PYKOBOJ- | 3a7jau JIUIsI OpPraHU3aIluM WH-
ié CTBOM YYHUTEJISA. JUBUIyaTbHBIX YYEOHBIX WC-
,8 > cJleloBaHUl.
£ :5'0—0' 1-11 yposeHb O6opyznoBaHue U1
= = I | .YUY (ee snemeHTsl) Ha | 1. MeToguyeckue pPeKOMEH[a- | IPOBEEHUS BCEX BUOB
© & B | ypokax GU3HKH. WU [JIA yIuTeas GU3UKHA 10 | GU3UUECKOro JKCIepH-
Q
z =9 |2 JJIeKTUBHBIE Kypchl (DU- | IPOEKTUPOBAHUI0O W OpraHU- | MEHTa
)
E e 2 | BUKHM HA ba3ze By3a. sanuu YUJIY B cucreme ypo- | — IIKOJIBHOTO KaOuHeTa
o B9 | 3.Cucrema JIEeKIUH BeAyIUX | KOB GPUBHKH. usukwy;
H o
§ = % | yU4EHBIX TI0 COBPEMEHHBIM | 2. Y4eOHBIE MOCOOMS MO OcC- | — yueOHO-IIPOeKTHOMH
« §E );f HATIPAaBJIEHWAM W METO/aM | HOBHBIM pasfenaMm ¢usuku | Jaboparopuu JUTST
§’§ 35 S usnueckux vccaeqoBaHuH. | it TpOGUIBHOH ITKOJIBI. IIKOJLHUKOB Ha 0Oaze
ST - .
< Q - By3a
5 B3 3 2-il yposeHd y3a;
= E ¥ 5 § UccnemoBaTenbckuit  ¢usu- | YuebHoe mocobue Mo opraHu- | — ClIENMaIN3HPOBAaHHOU
ﬁ 7 E (= < YEeCKUU MPAKTUKYM 3aluu HCCIIeI0BATEIbCKOTO sabopatopun  dusude-
38 5 o g | —Ha 6a3ze IIKOJIBI; (pr3uyeckoro npakTUKyMa. CKOro  (akysnpreTa U
o
o E = % — Ha 6ase By3a. npoduasHoro HUU.
o5 2 3-1l yposeHs
9 KomnsroTepHoe -
S = & | UnpuBuayanbable yuebHble | MeToguueckue — peKOMeHa- oMIbI0TepHOE 060py
I wom JIOBaHUE, MPOTPaMMHOE
< S HCCJIeIOBAHUSA 10 PYKOBO/I- | ITUH IO OpraHU3aIluu y4eOHO- ’
2z g obecrieyeHue AJjIs MOJe-
2 S g | crBOM HCCIIE0BATETbCKUX pabot HDOBAHAL B 0GpaGoT
§ e — yuuresis pU3uKy; IIKOJIPHUKOB 10 (u3uke, 00- KHP 3VIILTATOR I;Kcne
& E & | — cmeruanucroB Bysa (Ipo- | pabOTKe pesyJIbTaToB SKCIle- I/IMI(;HT};
& £ S | ¢omwrsaOro HUNM). pHMEHTA. p :
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Eciu B OCHOBHOHM IIKOJIe 3Ta J€ATEIb-
HOCTbH TIOJTHOCTBIO OPraHU3yeTcs Ha 0ase IKOo-
JIBI, TO JJI CTapIIEKJIACCHUKOB OOJIBIION
BKJIaZ, B (OPMHPOBAHUE OIBITA Yy4eOHO-
HCCIIEZIOBATENIbCKON  JIEATEIBHOCTH ~ MOJKET
BHECTH COBMECTHas paboTa IIKOJbI W BY3a,
omrcaHHas HaMu B paborax [7; 8]. OnHako aTa
JleATELHOCTh B IIIKOJIE Y BY3€ JIOJKHA OBITH
corJlacoBaHa, OpraHU30BaHA Ha €MHON Teope-
TUYeCKOH OCHOBe.

Coneprkanue OOydeHMS HA BHEYPOUHBIX
3aHATUAX MO (pu3uke (2-U ypoOBEHH) MOIKHO
pas3zenuTh Ha TPU TPYIIIBL:

— pacmiuperue 06a30Boro kKypca (U3HKH
(momoTHUTETLHBIA MaTeEPUAJI, HEe U3y4YaBIINN-
cA Ha ypoKax);

— yrybsnenue kypca dusuku (6osee riy-
0OKOe W3y4YeHHE TeMbl, pAaCCMOTPEHHOU Ha
VPOKax);

— coJlep;KaHWe, HWHTETpUpYIOlllee  He-
CKOJIbKO €CTeCTBEHHOHAYYHBIX JIUCIUILINH
(dbusuka, xuMust, GUOJIOTH).

[Ipumepamu cojiepkaHusl, PACIIHPSIOIIEe-
TO IIKOJIBHBIN Kypc QUBUKY, ABJIAIOTCA KPYiK-
KU II0 POCTYy KPUCTAJUIOB WJIM CXEMOTEXHHKE,
W3yYEeHUI0 CBOUCTB OT/EJIbHBIX MAaTEPHUAJIOB U
T. 1. CyIecTByIOT pa3paboTaHHbIe IPOTPAMMBI
BJIEKTUBHBIX KyPCOB HJIM KPY?KKOB, HEKOTOPbHIE
W3 HUX HalleJIeHbl Ha (OPMHUPOBAaHUE METO/IOB
MMO3HAHUS, SKCIEPUMEHTAJIbHbIX YMEHUU U
BKJIIOUAIOT JiabopaTopHbie paboThl [14; 19].
Ilnsa dbopMHUpOBaHUA OIBITA yueOHO-HUCCIEN0-
BaTEJIbCKOU JIEATESIbHOCTH MOXKHO BOCITOJIb30-
BaThCA COJIEPKAHMEM OTHX IIPOrpaMM IMpHU
VCJIOBUU COXPAHEHHUS UCCIIEN0BATEIBCKOTO Xa-
pakTepa OOy4YeHHS U BBIIOJHEHUS BBIIEIEH-
HOH CHCTEMBI JUAAKTUUECKUX IIPUHITUTIOB [5].

3aHATHA, YIUIyOJIAIONe IIKOJIBHBIA Kypc
(pU3UKYU, TOCBAIIEHBI PENIEHUI0 HCCIIEI0BA-
TeJBCKUX 3a7[a4, TEMAaTHUKa KOTOPBIX COOTBET-
CTByeT TeMaM Kypca (DU3UKH, WU3ydyaeMoro Ha
ypokax. CHCTeMy WHCCIEOBATEIbCKUX 3a/1a4
JUIS. BHEYPOUHBIX 3aHATHH MOXKHO IMOI00paTh
Ha OCHOBE CYIIIECTBYIOIMX B METOJIUKE ObOyde-
HUA GU3KNKe y4eOHBIX MOCOOUNA M COOPHUKOB
3azanuii, paspaboraHubix .. AHTUIMHBIM,
I1. B. 3yeBbiM, O. ®. Kabapauubim, B. H. JlaHre,
P. 1. Manadeesrim, B. B. Maiiepom, B. A. Op-
n0BbIM, B. ®@. IIIuoBeiM u fip. B camom nepBom
MpUOJIMKEHNN MOKHO CKaszaTh, YTO paboThI,
KOTOPBIE IIPOBOMATCSA PENPOAYKTHUBHO HA YpO-
KaX, Ha 3aHATHAX KPY)KKa ydJaluecss BBIMOJI-
HSIOT B PACIIMPEHHOM BapHaHTE, CaMOCTOS-
TeJIPHO BBIOUPAIOT 00OPYZOBaHUE, IIAHUPYIOT
CBOIO [I€ATEJILHOCTh, MPEJIaral0T BapUAHTHI,
BBIZIBUTAIOT TUIIOTE3bI, OOCYK/IAI0T PE3YJIHTATHI.
PasymeeTcsi, METOAMYECKOE MAaCTEPCTBO Iefa-
TOrOB II03BOJIUT IPEJIOKUTD U 00Jiee mpopabo-
TaHHBbIE METOAMYECKHUE BApUAHTHI COBMECTHOM
paboThl B 3aBUCHMOCTH OT COJlepP:KaHUA yueb-
HOTO MaTepuasia, KOHKPETHHIX IeJIeH U T. [I.

[Tpu mnaHUpOBAaHWM BHEYPOUYHBIX 3aH-
THUH BaXKHO ONMPATHCS HA MIPHUHITUI [[eJI0OCTHO-
ctu yuebGHOrO Ipouecca. IIpoekTupyrorcs He
OT/IeJIbHbIE 3aHATHA C pellleHNeM KOHKPETHBIX
HCCIE0BATENBCKUX 33/ad, a y4eOHBIH IIpo-
Hecc 110 ¢$U3NKe B €IUHCTBE YPOUHOH U BHe-
YpOuHBIX (opM 00yueHUs, OCBOeHHE Ipe-
METHOTO COJIep?KaHUsA U Pa3BUTHE HCCIIET0BA-
TeJIBbCKUX yMeHu#. MceenoBaresbckue 3afa-
Y{ MOAOUPAIOTCA C YYETOM IOJIFOTOBKH yda-
muxcs 1o (usuke (Ha OCHOBE TEKYIEH aua-
THOCTHKM), cTeleHu cHOpPMUPOBAHHOCTH HC-
CJIeJTOBATEBCKUX yMeHUi. Hampumep, mia-
HUPYs BHEYPOUHBIe 3aHATUA 110 TeMe «['uapo-
CTaTHKa», UAYyIIHE apajyIeIbHO C H3YUeHHEM
TEOPETUYECKOTO  MaTepuaja, IOCTENeHHO
VCIIOJKHSAEM 33/IaHUS.

1. DKCHepuMeHTaJbHAsA IIPOBEPKA 3aKO0-
Ha Apxumea.

2. OmnpezneneHne IUIOTHOCTH  IIPEAJIO-
’KEHHOT'O TeJIa C MCIOJIb30BAaHUEM Pa3JIMYHbIX
M3MepUTETbHBIX MPUOOPOB (BeChl U HM3MEpHU-
TeJIbHbI [IWINHADP, TOJBKO JHMHAMOMETD,
TOJIBKO BECHI).

3. Ompenenenune o6beMa TMOJOCTH B
CTEKJITHHOW NIpoOKe B JIBYX C/Iydasx: IMpOOKa
IIJIABAET B BOJIE WJTH TOHET.

4. OmpenesieHre MacChl ¢ IIOMOIIBIO TH/I-
POCTaTUYECKOTO B3BEIINBAHUS.

KpyxxkoBass ¢opma 3aHATHH MO3BOJISAET
BO3BpAIIAThCA K paHee U3yUYeHHOMY MaTrepua-
JIy TIpU TPOBEJEHUM HOBBIX KCCJIEOBAaHUH,
YTO JIaeT BO3MOXKHOCTH 0006IIaTh U CHUCTEMa-
TU3UPOBATh 3HAHWS, IEPEBOJIUTh U3yUEHHBIN
paHee MaTepHajJl Ha YPOBEHb TBOPYECKOTO
MpUMeHeHus1, GOPMHUPOBATH COOCTBEHHO WC-
CJIEIOBATEJIBCKUA ~ YPOBEHb  JI€SITETBHOCTHU
yuamuxca. Hampumep, mpornenypa u3MepeHus
BBITAJIKUBAIOIIEN CHJIBI I0JKHA OBITH TBOpUe-
CKH TNPUMEHEHA YYalIUMUCS IPH PEIIeHUH
SKCIIEPUMEHTAIPHOHM 337]a4ll B TEME PHIYaroB
WA OJIOKOB, KOIZja HEOOXOAMMO HAWTU 00beM
TeJa, UMesA B PACHOPSIKEHUU PhIUar, JTMHAMO-
MeTp, JIMHEHKY U CTaKaH C BOJOH, B KOTOPOE
3TO TEJIO MOKHO OIYCTHUTb.

TemaTnka 5KCIEPUMEHTA, IMPOBOJUMOIO
Ha KPY’KKe, MOJKET OIlepeKaTh MaTepuas, usy-
YyaeMbIll Ha ypoKax GU3UKU. DTO CIOCOOCTBYET
MPOSIBJICHUIO BBICOKOM CTENeHH CaMOCTOS-
TEJIPHOCTH yJYaI[UXCsS U IOATOTABINBAET UX K
M3Y4YEHUI0 CJIOXKHOTO MaTepHajia HeINoCpes-
CTBEHHO Ha ypoke (usuku, bopMupyer oc-
HOBHBIE HCCJIEJIOBATEIbCKHE YMeHHsA. BecbMma
MEPCIEKTUBHBIM IPEICTABJISIETCS, HAPUMED,
AKTyaJIbHBIN CErOJHA BapUAHT «II€PEBEPHYTO-
T'O YpOKa», B COOTBETCTBUM C KOTOPHIM B XO/JI€
BHEKJIACCHOU paboThl (Ha 3aHATHUAX KPY:KKa)
yJamuecss SKCIIEPUMEHTATIBHO «OTKDBIBAIOT»
sIBJIEHWE, 3aKOH, YCTAaHABJIUBAIOT CBA3U U3H-
YECKUX BEJIUYMH, a PE3yJIbTaThl CBOUX HCCIIe-
JIOBAaHWH JIOKJIAJIBIBAIOT B Hayajle ypOKa, 4UTO
CJIY?KUT SMITUPUUECKOH 6a30# M3yueHusT HOBO-
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ro yuebHOrO cozmep:kaHusa. B xome ypoka stu
yJamuecss BBICTYIIST B POJIM KOHCYJIBTaHTOB
[P BBIIIOJIHEHUM AaHAJOTUYHON IIpaKTHde-
CKOH pPaboThl, OpPraHW30BAaHHOU B MAJIBIX
rpynmnax. PazymeeTcs, 5TO TOJIBPKO OJUH U3
pa3paboTaHHBIX HAMHU MeTO/AMYeCKUX BapHaH-
TOB COUeTaHUs YPOUHOU U BHEYpOUHOHU popm
paboThI 110 GUBHUKE.

B crapmux kimaccax Haubosee apderTun-
HOU (OpMOM BHEYPOUHBIX KOJJIEKTUBHBIX 3a-
HATUA 10 (PU3UKe A Pa3BUTHSA YMEHUU U
HaBBIKOB HCCJIEOBATENIbCKON /IeATETbHOCTH
MBI CUUTAEM UCCIIEZIOBATENIbCKUY HU3HUUeCKUN
IIpaKTHKyM. PacTeT ypoBeHb CJIOXKHOCTH HC-
CJIeIOBAaTEJIBCKUX 3a7lad  II0  COZEPIKAHUIO,
60JIbIlle BHUMAHUSA YAEIAETCS TEOPETHIECKIM
MeTO/laM HCCJIEZIOBAaHUs, B YaCTHOCTU MOje-
JIMPOBaHMIO, OoJiee CTPOTHH TMOAxoa K obpa-
00TKe pe3yJIbTaTOB HKCIIepHMeHTa. Hamu BBI-
JleJIEHbI KpUTepHUH 0TOOpa copep:kaHus paboT
HCCJIE/TOBATETBCKOTO (PUBUUECKOTO MPAKTHKY-
Ma, KOTOpble OTBEYAIOT 33/layaM OpraHu3ye-
MOH JIeATeTFHOCTH:

— COOTBETCTBUE COJEPKAHUIO IIKOJIHHO-
ro Kypca (pusukuy;

— KOMIUIEKCHBIN XapaKTep: IPH BBINOJI-
HeHUH paboThl 0600IIAIOTCA U HHTETPUPYIOTCSA
3HAHU HECKOJIBKUX TeM (pasziesioB) GU3UKY;

— HCCIIEZI0OBATETbCKUI XapaKTep: co/iep-
JKaHHUE JIOJKHO IO3BOJIATH YYAIIMMCS OCBau-
BaThb OCHOBHBIE HCCJIEJIOBATEIBCKHE DKCIIEPH-
MEHTaJIbHbIE YMEHUS;

— cyObeKTHBHAsA HOBH3HA: B XOZle BBI-
MOJTHEHUS PabOTHI ydalquecs JOJKHBI IOJIY-
YaTh HOBBIE (pUBUUYECKHE 3HAHUA JTUOO HOBBIE
pe3y/abTaThl NPUMEHEHUs IPEABIAYIIEr0 CO-
JIEPIKAHUS;

— BapUATHUBHOCTH: paboOTa MOXKET BBI-
MIOJTHATHCA HA PA3JIMYHBIX YPOBHAX CJIOKHO-
CTH U C Pa3JIUYHOHN CTENEHBI0 CAMOCTOSITEh-
HOCTH yYaIUXCs, B 3aBUCUMOCTH OT UX IIOATO-
TOBJIEHHOCTH;

— JIOCTYIIHOCTh OOOPYZOBAaHUsA: JJIS BBI-
MOJTHEHUs PabOThI JOJIKHO OBITH JTUOO CcTaH-
JlapTHoe o0opynoBaHue KabuHeTa (GQU3HUKH,

b0 BO3MOXKHOCTH CO3JIaHUSA CAMOJEIHBHOU
YCTaHOBKH.

Meroavka opranuzanuu pabot GprusuIecKo-
TO MPAKTUKyMa JO0JKHA OTBEYATh €ro 3a7javaM:
HCIIO/IB3YIOTCSI MeToApl U (opMbl 0OydeHuUs,
HallpaBJIeHHble Ha pPa3BUTHE HCCIIEZ0BATENb-
CKHUX W SKCIEPUMEHTAJIBHBIX YMeHUH, popMu-
poBaHue KII04YeBbIX YY/I, IOATOTOBKY K Jajlb-
HeH1eMy pogeccHOHATFHOMY 00yJeHuIo [13].

Ha ¢usuueckom ¢daxynsrere HHIY wnm.
H.W. JlobaueBckoro peaymayercs cucreMa pabo-
TBI C YUUTEIAMU (UBUKH U YYAIIUMUCS IITKOJI,
HamnpaBJeHHas Ha Pa3BUTHE Yy4eOHO-HCCIIeno-
BaTEJILCKOU JIEATEJIPHOCTH ydaruxcsa. Ha 6asze
IPOEKTHON J1abOpaTOpUH IIKOJIBHOTO (hU3MJe-
CKOTO BKCIIEPUMEHTA OPTaHU30BaHBI ONKICAHHBIE
BbIIIIe (POPMBI BHEYPOUHBIX 3aHATUH.

bruta mpoBenena ampobarus paspabo-
TaHHOU METOJUKU OpTraHu3anuu ydeGHO-
HCCIIeZIOBATETBCKOU JIeATEIbHOCTA Ha 3aHATH-
X (PU3UYECKOTO MPAKTHKyMa C YYAIIHMMUCH
10-x wiaccoB. Ha ¢usuueckom ¢dakysbpreTe
HHI'Y npoBogAaTcs perysspHble 3aHATUAA II0
dusuke U MareMaTHKe C yJalUMHUCA 10-11-X
KJIaCCOB pas3yIMUHbIX 1IKoJ r. HmxHero Hos-
ropozia. YacTp yJammxcs 10-X JOMOJTHUTETBHO
mocemasa 3aHATUs GU3UIECKOTO MPAKTUKYMA
(3KCnepuUMeHTaNIbHAS TPYIINA), OCTAIbHBIE Je-
CATUKJIACCHUKU (pmsmKo-MaTeMaTHIECKOH
IIIKOJIBI COCTABUJIM KOHTPOJIBHYIO Ipymiy. Bei-
Jia TIpOBeJieHa TMAaTHOCTHKA DKCIIEPUMEHTATb-
HBIX YMEHHUH y4aluxcs KOHTPOJIbBHOH M BKC-
MEPUMEHTAIPHOU TPYII. YdYamumcsa ObLIo
MPEJIOKEHO CAMOCTOSTEIFHO IPOBECTH HC-
CJIeJOBAaHHWE COIJIACHO B33aJJaHHOH Ienu Ha
umMeroieMmcs: (OUHAKOBOM /I Bcex) obGopy-
JIOBAaHUM U COCTaBUTH OT4YeT. CTaTHCTHYECKasd
obpabotka mnpoBoawmwiack 1o U-Kpurepuio
Mauna-Yuruu. B Tabsune 2 mokazaHbl 3Have-
HUSI KPUTepUs IIPpU CPaBHEHUU DPE3YJIbTATOB
KOHTPOJIBHOM W 3KCIIEPUMEHTAJIbHOW TPYIIII,
HJIMYKE CTAaTUCTUYECKU 3HAUMMBIX Pa3THIUN
(kpuTHUeCKOe 3HaUEHUE HA YPOBHE 3HAYHMMO-
cTH 0,05 coctasiuseT Uy = 60, 3HAYNMBIE OT-
saust Tpu Usyn < Usp) [16].

Tabauya 2

IToxazameau U-kpumepus npu cpagHeHUuUU NPOABACHUA KA}HCO020 YMeEeHU
yuawumuca 0eyx spynn

3HaueHUe KpuTe- Hanuune
IIpoBepsiemoe ymeHue

pua Usun pasnuuudg

Cobutronath craHAapThl 0popMIIeHUA (YKa3aHa IT0CIIEA0BATEb- 48 +
HOCTb, FICIIOJIb3YIOTCSI TAOIUIIBI 715 3IIUCH PE3YJIBTATOB)
CTpouTh MaTeMaTHYECKYIO MOZETh (UEPTEK C PACCTAHOBKOM CHJI, 58,5 +
YKa3aHbl UCI0JIb3yeMble 3aKOHBI, IToIy4deHa (popMysia, ONUChIBAIO-
m1ast 3aBUCUMOCTH HCCJIETyeMbIX BEJIUUNH)

ITpoBOANTD SKCIIEPUMEHT COTJIACHO MOCTABJIEHHOU IeJIN 52 +
OnpezenaTs NOIPeIIHOCTH IPAMBIX U3MePeHUH 89,5 -
OnpeienATh NOrPEIIHOCTH KOCBEHHBIX N3MepEeHUH 66 -
ABanu3upoBaTh NOJIyYeHHbIe Pe3YJbTaThl, /IeJIaTh BHIBOJL 58,5 +
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OnpeziesATh NOTPENIHOCTH MPAMBIX U
KOCBEHHBIX H3MEPEeHUH HEIUIOX0 YMeIT Bce
yJdamuecs, 3TU yMeHUs chOPMUPOBAHHI B pe-
3yJIbTaTe BBIIOJIHEHUs J1aOOpaTOPHBIX pabor,
BXOZAIIUX B IIKOJABHBIA Kypc (U3UKU.
OcrasibHBle YMEHUSA yJalliecs, BBIIOIHIBIINE
MPaKTHUKyM, NPOSBUIN Ha 00Jiee BBICOKOM
YPOBHE: IIPOBOJUTH SKCIIEPUMEHT, 0QOPMIIATH
OTUYeT, aHAIN3UPOBATh pe3yabTaTsl. Ocoboe
BHHUMAaHHe XOTeJIOCh Obl 0OpaTUTh HA TO, UTO
yJdamuecsi, IOCelaBIIre MPAaKTUKyM, HaydIu-
JINCH JIy4llle aHAJIM3UPOBATh CUTYAIHIO, CTPO-
UTh MaTeMaTUYeCKyl0 MOJeJb HU3y4aeMoro
mporecca, T. €. IPUMEHATh PU3NUECKHe 3aKO-
HBI U [TIOHATHSA Ha IPAKTUKE.

Ha ypoBHe OCHOBHOI WIKOJIBI IIPUBEZIEM
pe3y/bpTaThl IeZJaTOTMYecKOoro HCCIIeZ0BaHNs,
IIPOBEIEHHOTO MATrUCTPAaHTOM (U3UIECKOTO
(akynpreTa, 10 BIAUAHUIO 3aHATHH yJalIUXCs
8-ro ki1acca B pu3nmueckoM Kpy>KKe Ha pe3yJib-
taThl yuebHOTO mporecca. CocTaB y4aCTHUKOB
KpyKKa ObUT chOPMHUPOBAH U3 Hapasuienau 8-x
KJIacCOB OfHOM m3 mkos r. Huxaero Hosro-
pOZla Ha OCHOBE KeJIaHUs yJaluxcs (JKcie-
pUMeHTanbHAsA Tpynma). VX OJHOKJIACCHUKH,
He IPUHHUMAIOIIYE yJacThe B paboTe KPYy:KKa,
COCTAaBMJIM KOHTPOJIBHYIO TpyIIly. AHaIu3
yCIIEBAEMOCTH yUYaIINXCA KOHTPOJIBHOHU U HKC-
MEpUMEHTILHON TPYIN 70 Hadajla 3aHATUU
Kpy’KKa I0Ka3aJl, YTO CTATUCTHUYECKH 3HAUYHU-
MBIX pPa3JUYUil HET. AHaJIU3 YCIEBAeMOCTU
[IOCJIe  DKCIIEPUMEHTAIBHON  JIeTETbHOCTH

KpY’KKa B T€UeHUeE IOJIyTOAUs ITOKa3aJl CTaTH-
CTHYeCKHN 3HAYMMBIA POCT YCIIEBA€MOCTU yda-
IIUXcsA SKCIIEpUMEHTAJIbHOM TPYIIBI, ycIeBa-
€MOCTh KOHTPOJIBHOM Tpynmbl IPH 3TOM He
M3MeHWIach. DTO IOATBEPIKAAET HaIIy THIIO-
Te3y O TOM, YTO MeTOJIKa OpPTaHU3aIuU BHe-
VPOYHBIX 3aHATHH CIIOCOOCTBYET POCTy yueb-
HBIX JIOCTHKEHHUH yJaIuXCcsA B OCBOEHUHU 6a30-
BOT0 Kypca pU3UKU.

Bruta mpoBezieHa WTOTOBasl JUATHOCTHKA
SKCIIEpHMEHTAIbHBIX YMEHHUH yJamuxcs KOH-
TPOJILHOH W SKCIIEPUMeHTaJIbHOU Tpymm. Eciu
10-KJIAaCCHUKHU JIOJIKHBI OBUIN IIPOAEMOHCTPHU-
pOBaTh BeCh KOMIUJIEKC YMEHUH, HEOOXONMBIX
JUIsl BBITIOJTHEHUS BCEX 3TaloB y4eOHOTO HcC-
CJIeJTOBAHUS, TO JJIS1 BOCBMUKJIACCHUKOB OBLITH
CKOHCTPYUPOBAHBl 3aJjJaHUsA, IIPOBEPSIOIINe
3JIEMEHTHI UCCJIEZIOBATEIBCKOH JIeATeTbHOCTH:
OmpejieJieHe IIeJIM SKCIepUMeHTa, MOI00p
HeoOX0IMMOTO 000pY/TIOBaHUS, IVIAHUPOBAHE
II0CJIEI0BATEIBHOCTU AEeHCTBUHI B X0/ € OIIbITA.

Crarucruueckass 06paboTKa B IAHHOM CJTy-
Yyae IPOBOJIWIIACH IO ¢-KpuTepuio dumepa (yr-
JIOBOE TIPeoOpa30BaHHE), IPETHA3HAYEHHOTO
JUIA CPaBHEHUS JIBYX BBIOOPOK I10 TIPOSIBIEHUIO
MpU3HaKa (BBIIOJHEHUIO/ HEBBITIOJTHEHUIO 3a-
naHus). I[lokazarenu KpuTepus Il KQXK/I0TO U3
MPOBEPsIEMbIX YMEHUI IPUBEEHBI B TabIuUIlE 3
(kpuTHUeCKOe 3HAYeHUEe KPUTEPUs HA YPOBHE
3HAYUMOCTH 0,05 COCTABJIAET Pip = 1,64).

Tabauua 3

IToxazameau g-kpumepus Ouwepa npu cpasHeHUU NPOABACHUA KANHCO020 YMeHU
yuawumuca d8yx spynn

IIpoBepsiemMble yMeHHUA 3Hauenus g-kpurepus | Hamudywe craTucTHYECKH
dunrepa 3HAYMMBIX OTJIMYUHA
1 OnpenensarTs 1eHy JeJeHus 1,15 Hert
2 CHUMAaTh IOKa3aHUs Tpubopa 1,05 Het
3 CTaBUTH IIEJIH OIBITA 2,02 Ha
4 Bri6upaTh 060pynoBaHIE 3,49 Ja
5 OnuchIBaTh X0/, ObITA 1,65 Ha

VYMeHUs ONpefesATh ILEeHy [leJIeHUs Hu
CHUMATh [TIOKa3aHus MpUOOpa HA JOCTATOUHOM
ypoBHEe c(HOPMHUPOBAHBI KAK Y yUaIUXCS KOH-
TPOJIHOH, TaK M SKCIIEPHUMEHTAJIbHOU TPYyII-
mbl. OTCI0ZIa MOJKHO CJIeJIaTh BBIBOJI, UTO 3THU
0a30Bble yMEHHUs MOTYT OBITH OTPabOTAaHBI B
YCJIOBUSX MIKOJIBHON CHCTEMBI YPOKOB.

YMeHUs IJIaHUPOBATHh 3KCIEPHUMEHT, B
TOM YHCJIE CTaBUTh IeJIb OIBITA, BHIOUPATH
000pyI0OBaHUeE, OMKCHIBATD XOJ, OIIBITA yJaI[H-
€Cs1 KOHTPOJILHOM TPYMIThI IPOSBUIN HEAOCTA-
TOYHO TOJIHO. IIIKOJTBPHUKU SKCIIEPUMEHTATh-
HOH T'pyNIbl POSIBIJIM 3TH yMeHHs Ha Gosiee
BBICOKOM YpOBHE. [IpOBeZIeHHbI HKCIIEPUMEHT
[TOKa3aJl, YTo pa3paboTaHHAsA METO/HMKA Opra-
HU3aIMN  y4eOHO-HCCIeI0BATENIbCKON  Jes-
TEJILHOCTU yYalUXcs Ha 3aHATUAX (U3Hde-

CKOTO KPY:KKa IO3BOJISET PA3BUBATh JKCIIEPHU-
MEHTaJIbHbIE YMEHUS YUAIINXCS U MOTHUBUPYET
WX K HM3YYEHUIO0 INKOJIBHOTO Kypca (U3UKH.
YyactHUKaM KpY’KKa, MIPOSIBUBIIIUM
HauOOJIPIINH WHTEPEC K HCCIEN0BATETBCKOU
JIeSITeIbBHOCTH, TPENJIOKEHO BBHITTOJHATh WH-
JIUBUAYATIbHbIE KCCIEIOBATEILCKUE ITPOEKTEI
(3-# ypoBeHb).

Takum  ob6pa3oM, ydeOHO-HCCIIEOBA-
TEeJIbCKAs AeSITEIbHOCTD YUAIUXCA 110 (PUBUKe,
peanusyeMass BO B3aUMOCBA3U YPOUYHBIX W
BHEYPOUHBIX (hOPM OpraHU3aIHH, CIIOCOOCTBY-
€T BBISBJIEHUIO U PAa3BUTHIO UX CIOCOOHOCTEN,
JIaeT BO3MOKHOCTh MaKCHUMAaJbHO Ppeayin30-
BaTh JIMUHOCTHBIM TIOTEHIIMAJ, CIIYKUT CpeJ-
CTBOM IIPO(PECCHOHATIFHOTO CAMOOIIPEIeIEHUS
IITKOJIbHUKOB.
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