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NMpeacraBneHune negaroroB 06 yHUBepcarnbHbIX Y4€OHbIX
AencTBuax npu ¢popmMmpoBaHNM NPOCTPAHCTBEHHO-
BPEeMEHHbIX KOMMNeTEeHLUUN yYalnxcs cTapLien WKonbI

AHHOmayuA. B coBpeMeHHbIX YCA0BUAX NPOCTPAHCTBEHHO-BPEMEHHAnA npobaema-
TUKA B paMKax eCTeCTBEHHOHayYHOW MNOATrOTOBKM YYalMXCA CTaplwen LWKOAbI
[ONKHA OCYLLeCTBAATLCA B pamMKax yuebHOro naaHa Ha ocHose GOpMUPOBAHUA UH-
Tepeca K NPOCTPaAHCTBY U BPEMEHM, a TaKXKe COMyTCTBYIOLWEro onbiTa B AaHHOMN 06-
nactu. MNpu M3yyeHUM TeMaTUKWU MPOCTPAHCTBA M BpeMeHu KpuTepuamu otbopa
y4yebHO-Hay4YHOro maTepmana LOKHbI BbICTynaTb: 1) 3HAYMMOCTb NOHATUIN O Mpo-
CTPAHCTBE M BPEMEHMU, a TaKXKe UX COCTAaBAAIOLWMX KaK BarKHbIX 3/1IeMEHTOB NHOp-
mMauMun, HeobxoANMMOM ANA U3yYeHUA NocneayoWmnX NOHATUA U 3aKOHOMEPHOCTEN;
2) n3yyeHue 1 cBA3b 06Pa30BaTEILHOTO KOHTEKCTA HEe TOIbKO C KaTeropusmu npo-
CTPAHCTBA M BPEMEHW, HO U C MPOCTPAHCTBOM-BPEMEHEM KaK e4UHbIM LeNbiM, U3Y-
YaembiM B Kypce dM3nKK; 3) BO3MOKHOCTb MPUMEHEHUA YKE U3YyYEeHHOro B y4yebHo-
nccnepoBaTeNbCKo paboTe U, Kak cieacTBue, HabnaeHMe 06BEKTOB U npouec-
coB B 06/a1acTM NPOCTPaHCTBA-BpeMeHM € nociaeayowmm GOpMUPOBAHMEM Y yya-
LWMXCA NPOCTPAHCTBEHHO-BPEMEHHbIX KOMMETEHLUNA.
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Teachers’ idea of universal educational actions in the formation
of spatiotemporal competencies of high school stude nts

Abstract. In modern conditions, space-time problems within the framework of natural sci-
ence training of high school students should be carried out within the curriculum based on
the formation of interest in space and time, as well as related experience in this field. When
studying the topics of space and time, the criteria for the selection of educational and scien-
tific material should be: 1) the significance of the concepts of space and time, as well as their
components, as important elements of information necessary for the study of subsequent
concepts and patterns; 2) the study and connection of the educational context not only with
the categories of space and time, but also with space-time as a whole, studied in the course
of physics; 3) the possibility of applying what has already been studied in educational and re-
search work and, as a consequence, the observation of objects and processes in the field of
space-time with the subsequent formation of space-time competencies in students.
Keywords: universal learning activities, space, time, spacetime, competencies, self-
disclosure.

W3/105KUTh MOHATHO M JOCTYITHO €CTECTBEHHOHAYYHbIE TEPMHUHBI, MPUHAIIEKA-
mye 00JIaCTH M3yYEHHs TIPOCTPAHCTBA U BPEMEHH, 00YUYAIOIUMCs B CTApIIEM 3Be-
HE MIKOJBl HEOOXOIUMO C YKJIOHOM, TJ€ KJIFOYEBHIM MOMEHTOM CTAHOBHMTCS HE
npobiiemMa yctapeBaHus HH()OPMAIIMK O HOBBIX Pe3yJbTaTax, a MOMCK HOBOTO. ITo-
3TOMY OCHOBHOE BHHMMAaHHE CJIEAYET YICIATh KIACCHUYCCKUM (TpaJHI[HOHHBIM)
NPUHIAIIAM, HIEAM, 3aKOHOMEPHOCTSM, KOTOPbIE aKTyaJbHBI TPH TMEPEXOIe U3
OHOU (PU3UYECKON KapTHHBI MUpa B Apyryio. [IOHATHS O MPOCTPaHCTBE M BpeMe-
HU B (QHU3HMKE OTHOCSATCS K Pas3psily KIACCHYECKHX. A BOT MOHATHE WIPOCTPAHCTBO-
BpeMsi» He SABJISIETCS TakoBbIM. CIieJI0BAaTENIbHO, IENBI0 00pa30BaTEILHOTO MPO-
1ecca Ha ypokax (M3MKH JOJKHO CTAaTh HE aBTOMATHYECKOE BOCTIPHUATHE 3HAHUN
yYalNIMMHUCS M TPAJAMIMOHHAS WX Mepeaava MeIaroroM, a mpouecc BKIOYCHHS UH-
Tepeca ¥ MOTHBAIMU JUISI (GOPMHUPOBAHUSA Y HUX MHPOBO33PEHUS OTHOCHTEIHHO
U3y4YCHHS TPOCTPAHCTBA, BPEMEHH M MPOCTPAHCTBA-BPEMEHH KaK €IMHOTO IEJIOTO.
Takum oOpaszom, st HOPMHUPOBAHUS Y IIKOJIBHUKOB KOMIIETEHIMI B 00JacTH
POCTPAHCTBEHHO-BPEMEHHOM MPOOIEMATHKA W COMYTCTBYIOMIMX KOMITCTEHIIHIA
BBIZIETUM ciieayrommue sramsl [1, ¢. 89].

1. Cosnarb ycrmoBust it (HOPMYTHUPOBKH yUAIIMMHUCS KIACCHUYECKUX TMOHSATHI
«IIPOCTPAHCTBO» U «BPEMS» C TOCICAYIONIMM IEPEXOIOM K €IMHOMY MOHSITHIO «IIpPO-
CTPAHCTBO-BPEMs», BCJEICTBHE YETO yYEHHKH CMOTYT IMOHATH M C(HOPMYIHPOBATH
KaTeropud TPAHCIMCIHUIUIMHAPHOCTH MPH HM3yYCHWH MOHSTUS IMPOCTPAHCTBA-
BPEMCHH, a TaK)Ke YBHIETh €r0 POJIb M 3HAYUMOCTh B HayKe, B COIIMyMe, B 00pa3oBa-
TEJIBHOM TIPOIIECCE U JKU3HEESATEIBHOCTH YEJIOBEKA B [IEJIOM; CMOTYT C(OPMHUPOBATH
NPEICTaBIEHHS O Ka4eCTBCHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTHKAX, (yHIamMeH-
TaJIbHBIX TOHATHIX U TEPMUHAX, 3aKOHAX U (OPMYJIax, KOTOPHIE JIE)KAT B OCHOBE MPO-
CTPaHCTBEHHBIX, BPEMEHHBIX U MPOCTPAHCTBEHHO-BPEMEHHBIX MPOIECCOB. B pe3yiib-
Tare BBIMICIIEPEUMCIICHHOTO Y yYAIUXCsl HAUMHACT Pa3BUBATHCS TPAHCIUCIIMILTHHAD-
HOE MBIIIJIEHHE ¢ KOMIICTEHIIUSAMH MCCIIEI0OBAHMsI B 00JIaCTH MPOCTPAHCTBA-BPEMECHU
M C OCHOBHBIMH 3HAHHSAMH B 00jacT acTpodusuku. Jlanee ydanmmcst MOXKHO TTOKa-
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3aTb BO3MOKHOCTH M3yUYEHHUS MPOCTPAHCTBA U BPEMEHHU B OOJACTH MaKpO- U MUKPO-
MHUpa, IPUBECTU MPUMEPHI Yepe3 CUHEPIeTUUECKUM MOAXO0 UCCIIEIOBAHUS BhIILICYKa-
3aHHBIX TIOHSATHUH.

2. B pamkax co3qaHusl akTHBH3HPYIOIIEH 00pa3oBaTeIbHON Cpebl B 00JIACTH Po-
CTPaHCTBEHHO-BPEMEHHOH MPOOIEMATUKH aKIIEHTHPOBaTh BHUMaHHE OOYYaIOIIMXCS Ha
BCEX €CTECTBCHHOHAYYHBIX JHCIMIUIMHAX 00IIe00pa30BaTeIbHOM IKOJIBI, TAKUX KaK (U-
3WKa, OMOJIOTHS, XUMHUsI, Teorpadusi, acTpoHOMHS. [Ipr 3TOM ypOoK HEOOXOIUMO OCHOBBI-
BaTh HAa KOHKPETHBIX TpUMEpax C JeMOHCTpanuei wumoctparwif. Torma yueba Oymer
3aIIOMUHAIOIIEICS, UHTEPECHOW M BECh YYEOHBIN IMPOIIECC CMOXKET MPOCTHMYJIMPOBAThH
YYaIIUXCsl K UCCIIEIOBATEILCKOM, CAMOCTOATEILHON IS TEIBHOCTH.

[Mpu TakoM y4eOHOM TOAXOJIE K HCCICIAOBAHHIO MPOCTPAHCTBEHHO-BPEMEHHBIX
MIPOLIECCOB U CaMUX MOHATUN MPOCICKUBAIOTCS KOHKPETHBIC HAYYHBIC MEXIIPEIMET-
HbIE CBsI3U (CM. TabI.)

Tabruya

Cnoco0bl MOCTAHOBKHY 11eJ1H, pa3padorannbie M. B. Kitapunbim, npu nzyuennn
yYaluuMHucs MOHATHI MPOCTPAHCTBA M BPeMEeHH HA YPoKax (pusuku [7]

Crioco0 MoCTaHOBKHU 1ENTH
Ha ypoke GU3UKU

IIpumepsl Henei ypoka

Xapakrep HHCTPYMEHTaJIBHOCTH,
TEXHOJIOTMYHOCTH CrIoco0a 1mo-
CTaHOBKH II€JI1 Ha YPOKe (pu3uKu

HGHL KaK OCHOBa U3y4acMO-
TO COACp)KaHUA

W3y4anTh NOHATHUS IPOCTPAHCTBA,
BPEMEHH ¥ POCTPAHCTBA-
BPEMEHH, CoJepikaHue He00X0-
JMMBIX TJ1aB

®DopmynpoBKa B IIEJIOM HE pac-
KpbIBAacT MIOHUMAHHE KOHEYHOTO
pe3ynabraTa

HGHL KaK OCHOBa ACATCIIb-
HOCTH YYUTECIIA

O3HaKOMUTH y4aluxcs ¢ po-
CTPaHCTBCHHO-BPEMEHHBIMU
3aKOHOMEPHOCTSIMU B MUKPOMHU-
pe, IpoJIEeMOHCTPUPOBATh IIpUe-
MBI BOCIIPUSITHS IPOCTPAHCTBA U
BPEMEHH B MEXaHUKE U AEKTPO-
JUHAMHUKE

W3moxxeHune el B BUIE JaHHOK
(hopMyITUPOBKY MOIpa3yMeBaeT
JIMILB AEATEIbHOCTD YUUTEIIs

Iens xak 0a3a SMOLIKO-
HAJIbHOT'O, JINYHOCTHOTO U
HHTEJUICKTYAIBHOTO TPO-
1ecca pa3BuTHs o0ydJaromie-
rocst

Cospmats cpeny i GopMHUPOBa-
HHSL YMCHUSI aHAJIM3UPOBATh
COBPEMEHHBIE IIPECTaBICHHS O
MIPOCTPAHCTBE U BPEMEHH,
copMHUpOBaTH HHTEPEC K aACT-
podusuke

JlaHHasI 1enb MPECTaBIeT
00001IeHHBIE PE3yIbTATHI Aes-
TENBHOCTH y4eOHOTr o0 Iporecca,

ypoxa

Llenb kak yyeOHast esTeNnb-
HOCTB 00y4arommxcst

HccnenoBare KoCMOC Kak Ipo-

CTPaHCTBEHHO-BPEMEHHOM 00b-
€KT, PELINTh KaUeCTBEHHBIC 3a-
Jauy 1o uzMepenuro B ICO

OTCyTCTBYET KOHKPETHBIN pe-
3yJIbTaT ASSATEIBHOCTH 00y4ato-
IUXCS

BrrnenepeunciieHHble ciocoObl TOCTaHOBKH 11eJH, yka3zaHuble M. B. Knapunsivm,
HE COBCEM IpaBUiIbHbL. Llenb nomkHa ObITh MAEHTU(UIIMPOBAHHOMN, TO €CTh B €€ OIH-
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CaHWM JOJDKHA OBITH JOKa3zaTenbHas 0a3a, ¢ MOMOMIBI0 KOTOPOW MOXKHO B TIOJTHOM
o0BeMe onucaTh e¢ MPU3HAKY.

PaccmoTpum o61ue moaxo/sl K (hOPMUPOBAHUIO YHUBEPCATBHBIX YUCOHBIX JCH-
cTBMIi/6a30BBIX KOMIIOHEHTOB (YY) 10 M3yYeHHIO MPOCTPAHCTBA-BPEMEHH Ha ypO-
KaxX (DU3UKH.

3aHaTrs 10 (QU3KMKE TPH U3yYEHUM TMOHSITHH MPOCTPAHCTBA U BPEMEHU MOXKHO
BBICTPOHTS uepes [4, 5]:

— YCTaHOBJICHHE B3aMMOCBS3EH TOTOBBIX IEHHOCTEH B IMPOIECCE MX YCBOCHHUSI.
Hampumep, HeGombIION pacckas ydauTens 0 BOCIIPUSATHH MPOCTPAHCTBA U BPEMEHHU B
KOCMOCE M Ha 3eMJIC M, KaK CJICJICTBUE, TIOCTAHOBKA TIEpE/ YUAIIUMUCS 3a]]a4i COCTa-
BUTH TIPUMEPHI MMOBEACHUS KOCMHUYECKUX U HEKOCMUYECKHX OOBEKTOB B MPOCTPAHCT-
Be-BpPEMEHU,

— pedIeKCHI0 Kak crocoda CaMOCTOSATEIEHOTO (OPMYITHUPOBAHUS YUAIUMHUCS
BBIBOJIOB M O()OPMIICHUSI UTOTOBBIX PE3YJIETATOB;

— pa3BUTHE TBOPYECKOW aKTUBHOCTH YYAIIUXCS U UX JIMYHBINA OMBIT BCICICTBUC
CaMOpa3BUTHUS M HCCIICOBATEIBCKON JESITEIHPHOCTH C TUIABHBIM IEPEX0I0oM K (asze
WHTETPaIfH JHIHOCTH.

Ha ocHOBe BBIIICTIEPEYNCICHHOTO BBIICIUM CIICIYIOIINEe KOMIIOHEHTHI [2, 6]:

— yenegou xoMrnoHeHT. OTpaxkaeT (yHIaMEHT OCBOCHUS YYalIUMHCS TOHSTHI
«IIPOCTPAHCTBO», BPEMS» U «IPOCTPAHCTBO-BPEMS» KaK BCEro mpoiiecca hopMupo-
BaHMsI Y HUX 0a30BBIX KOMIIOHEHTOB Y Y /I;

— cooepoicamenbHblli KOMIOHECHT. OCHOBBIBACTCS Ha TaKUX pasnenax (pu3ukw,
Kak «MexaHuka», <QJIeKTpoguHaMuKa» i «ONTHKa»;

— npoyeccyanvubiti KOMIOHEHT. OMUCHIBACT COACPIKATENBHYIO YacTh (popMHpO-
Banus YY/| mpu caMOCTOSTEIbHON HCCIIEIOBATEIbCKON NEATEALHOCTH yUYaluXcsl B
MPOCTPAHCTBEHHO-BPEMEHHOW MPOOJIEMATHKE YepPe3 MOTHB <«IOCTHIKECHUE» WM «Ca-
MOpa3BHUTHEY,

—  pe3yibmamuéHblii KOMIIOHEHT. BEICTynaeT Kak MTOroBas COCTAaBJISIONIAs Ha
SBPUCTUYECKOM, TBOPUYECKOM YPOBHSX U KaK YPOBEHB IMPOBEPKU 0a30BHIX KOMITOHCH-
ToB Y'Y ]| uepe3 MOTHB «1po(heCCHOHATBHO-)KU3HEHHOE CaMOOTIPEACIICHUE.

Meronuka OCBOEHHUSI TIOHATHI O MPOCTPAHCTBE W BPEMEHH, a TakkKe 00 eIWHOM
MPOCTPAHCTBE-BPEMEHH 10 (DU3UKE C MOCIEAYIONHUM (POPMUPOBAHHEM Y YYaIHXCS
€CTeCTBCHHOHAYYHBIX Y VY]] MOXeT ObITh OCHOBaHA Ha CICAYIOIIUX MOJOXKCHUAX [3,
c. 271]:

1. [IpumensemMbie B mporecce 00ydeHus! MPOCTPaHCTBEHHO-BPEMEHHBIE KOMIIO-
HEHTHI JIOJDKHBEI ObITh TPAHCIUCIMILTHHAPHBI K JIIO0OMY 00pa30BaTEIbHOMY MPOIYK-
Ty. B uccrnenoBannu peanm3oBaH NPUHIUN TOA00pa MpoIecca M3YYCHUS MOHSITHN
MPOCTPAHCTBA W BPEMEHH, a TAK)Ke €IWHOTO MPOCTPAHCTBA-BPEMEHH O]l BCE BUIBI
MTOCTABJICHHBIX LIEJIeH 1 3a/1a4.

2. CoemuHeHne Tpex pasaeioB Qu3uku («MexaHuka», QIeKTPOTUHAMUKA» U
«OnTuKa») peainu3yeT KOHBEPIeHTHOCTh 3a CYET COOCTBEHHOW BHYTPEHHEW JIOTHKH
M3JIOKCHUS KKIOTO pas/ienia, a OHH B CBOIO Ouepe/ib BHEIIHE COSTUHSIOTCS (KOHBEp-
THPYIOT) B MPOIIECCE BCEro Y4eOHOTo Mmporecca Ha CaMOM YPOKE M TOCIEAYIOIINX
YpOKax.
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3. ®opmupoBaHHE eCTECTBEHHOHAYYHBIX, B YACTHOCTH MPOCTPAHCTBEHHO-
BpeMeHHBIX, Y'Y ]I peanusyeTcs Ha KaXJIOM ypOKE B MPOIECCEe PEIICHUS YUaIIUMUCS
3a/1a4 WU OCYLIECTBICHUS UMU UCCIEAOBATEIIbCKON NIEATEIbHOCTH COIIACHO MOCTaB-
JICHHBIM TIEpe]] HUMH YCJIOBHUSM peajH3aIii MpoIlecca OCBOSHUS MPOCTPAHCTBEHHO-
BPEMEHHOU MPOOJIEMAaTHKH, a TaKKe 3aKIajKi QyHIaMEeHTa OCHOB (POPMHPOBAHHS Y
YYaIlluXcsi COOTBETCTBYIOIIUX KOMIETCHITHI.

B kadecTBe OCHOBHOTO METOIUYECKOrO MHCTpyMeHTa aBrop [3] mcmonb3oBaia
HCCIIEIOBATEIIBCKYIO JIEATENIbHOCTD YUAIINXCs, KOTOpas MO3BOJsET obecrednTs (hop-
MUPOBAHUE MPOCTPAHCTBEHHO-BpEeMEHHBIX Y'Y ]| B mpoliecce MUPOBOCTIPUSTHUS U3Y-
YaeMbIX PaHee Pa3/IesoB MO MPOCTPAHCTBEHHO-BPEMEHHOW IPOOIeMaTHKE.

B ormieHke Ucciea0BaTebCkoil paboThl yuacTBoBaiu yuntesst pusuku (16 gero-
Bek). MM ObIIv MPeTosKEHBI BOTIPOCH CIEAYIOIIEro Xapakrepa (mpeacTaBUM HEKOTO-
pbIe U3 HUX):

1) B kakux paszgenax GU3MKH UMH JIEJACTCS YIOp Ha M3ydeHHE TOHATHH Mpo-
CTpPaHCTBa, BpEMEHH U TIPOCTPAHCTBA-BPEMEHU,

2) KakWe MPAaKTUYECKUE 3HAHWS, MPEACTABICHHBIC YYAI[UMCS, PEATH3YIOTCS B
MEPBYIO OYepeb Yepe3 TeOPETHIECKOe BOCTIPUATHE HAyIHOTO MaTepHaia B Iporiecce
CaMOCTOSITETTFHOTO HaXOXJICHUSI METO/1a, IPHEeMa M CpeAcTBa Oe3 OMBITHON U JT0Ka3a-
TEIbHON 0a3bl, a TaK)KE€ C MBICJICHHBIM MPOHUKHOBEHHUEM B CYIIHOCTH MPOCTPAHCT-
BEHHO-BPEMEHHBIX MTPOLIECCOB,;

3) UCMOJB3YIOT JIM OHH B Y4eOHOM mpoliecce 1Mo (DU3UKE HCCICAOBATEIBCKYIO
JEeSTeNFHOCTD IMYTEM pean3aliy Pa3InIHBIX CPEJICTB U TPHEMOB.

IIpouecc ocBOEHHUS y4yalllUMUCS MOHATHH MPOCTPAHCTBEHHO-BPEMEHHOU MpO-
0JIeMaTHKH C OJTHOBPEMEHHBIM (DOPMHPOBAHHEM €CTECTBEHHOHAYUYHBIX Y Y/ pas-
BHBAET y HUX HAYYHOE MBINIJICHWE B XOJI€ PEUICHHUs 3aJa4, MPOBEACHUS dKCIEPH-
MEHTOB U peaau3allii HUCCIeJ0BATEIbCKON JACATEIBHOCTH MO (PU3KUKE U acTPOHO-
mun. Peanuzanus METONMKHU 3al0KEHUS Y 00yYaronuxcsi OCHOB IMPOCTPaHCTBEH-
HO-BPEMEHHBIX KOMIICTCHIIHH TO3BOJIUT HE TOJBKO cPOPMUPOBATH BECh ITUKIT YHHU-
BEepPCAIbHBIX YUYEOHBIX JACHUCTBUIN, HO M Pa3BUTh MBINIJICHUE B 00JIACTU MPOCTPAHCT-
Ba-BpeMeHH; chopMUpoBaTh y 00yJaronIuxcs 3HAHUS, YMCHUS U HABBIKH, CBS3aH-
HBIE C UCCIEOBATEIbCKOW M IKCIIEPUMEHTAIBHON NEATETbHOCTHIO O TPOCTPAHCT-
BE, BPEMEHHU U MPOCTPAHCTBE-BpEMEHH; C(HOPMHUPOBATH HAYUYHYIO KyJIbTYpy pado-
TBl ¢ WH(pOpMaNueil 0 MPOCTPAaHCTBE, BPEMEHU WM MPOCTPAHCTBE-BPEMEHH,; 3aJI0-
XKUTh TIPEICTABIECHUS O MPOCTPAHCTBE, BPEMEHH W MPOCTPAHCTBE-BpEMEHH, 00 UX
poNH B KM3HU HYENOBEKa M OOIIECTBAa; peaju30BaTh y OOYYaIOMUXCA MONydeHUe
MPEIMETHBIX U METaNPEJAMETHBIX PE3YIbTATOB.

EctectBenHOHayuHble Y'Y /] KOMIUIEKTYIOTCS B MPOLIECCE OCBOEHUS y4YaIllUMUCS
pa3aenoB MEXaHWKH, 3JEKTPOAMHAMUKH W ONTHKH, IPH STOM TEHEPHUPYIOTCA TIPO-
CTPaHCTBECHHO-BPEMEHHBIC KOMIICTCHIINM KaK OCHOBA (PM3MUYECKUX W acTpodusmue-
CKUX BOCIIPHSATHH MPOCTPAHCTBA-BPEMEHU.

Juis aToro conepkaHue pa3ienoB (GU3MKU HEOOXOAUMO CHENaTh THOKUM U YHH-
BepcaibHbIM [8, 9], 6a3upysICh HAa TEXHOJIOTHH:

— MHO0202panHOCMU — BCEOOIIHOCTH K MCIONb3YeMOH TeMaTHKE MPOCTPAHCTBA,
BPEMEHH U TIPOCTPAHCTBA-BPEMEHH B ITUKJIC BCEX €CTECTBCHHOHAYYHBIX JUCIIUILIVH;
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— MPAHCOUCYUNTUHAPHOCMU — CXOXKECTH BCEX TOHATHH, KaKHUM-THOO o0Opa3zom
MEPECEKAIIUXCS C TOHATUSAMU O POCTPAHCTBE, BPEMEHU U ITPOCTPAHCTBE-BPEMEHH;

— sapuamusHocmu — BO3MOXKHOCTH BbIOOpa TIOCIIEIOBATEILHOCTH U3YUYCHUS Pa3-
JIEJIOB O TPOCTPAHCTBE, BPEMEHH W MPOCTPAHCTBE-BPEMEHH B 3aBUCHUMOCTH OT BO3-
MOKHOCTEW U HHTEPECOB 00yJaeMBbIX;

— npakmu4Hocmu — IOKa3aTeIbHOCTH 4Yepe3 UCCIEIOBATENIbCKYIO ACSITEIbHOCTh
KaK TJIaBHBIA METOJAMYECKHUH MOAXO0]T K OCBOEHHUIO Pa3esioB (hU3UKH,

— obvemnocmu (a0anmusHocmu) — BOBMOXXHOCTH YBEIIUUCHUS YHCIIa YacOB H
o0BeMa colepiKaHusl HAYYHOTO Y4eOHOTo MaTepuaa;

— omKpbimocmu — BO3MOXXHOCTH JI00aBJICHUS HOBBIX pas3jieioB (Hampumep,
«KBaHTOBasi hu3uKa» U «ACTPOHOMHUS), PACHIUPSIONINX U JOMOIHSIIOIINX COJepIKa-
HUE OCHOBHBIX Pa3fIeliOB, PACKPBIBAIOIINX TIOHATHUS O MIPOCTPAHCTBE, BPEMEHHU U TPO-
CTPaHCTBE-BPEMCHH.

Takum oOpazom, hopMHupoBaHHE TIPOCTPAHCTBEHHO-BPEMEHHBIX KOMIIETEHIIHH Y
yUaIMxcst MPOUCXOIUT Ha MPOTSHKEHUH BCEro Y4eOHOTro Tpoiiecca (Ha KaXkI0M YpOKe
JUCIUIUTAH €CTECTBCHHOHAYYHOTO IMKJIA) B XOJ¢ peau3alid UMM HCCIICI0BATEIb-
CKO#l AesTeNbHOCTH, IPYU PEIICHUH 3a/1ad, BBIOJHEHHUH MPAKTHKYMOB U IPOEKTHOM
nesitensHOCTH. [loaTOMY B Tipoliecce pemieHus 3a/a4 WM UCCIIEOBATENbCKON /Ies-
TEIHHOCTH B COOTBETCTBUH C NIEPEUUCICHHBIMU TPEOOBAHUSIMH OCYIICCTBIISCTCS:

— KOHBEPTCHIIUS COJCpXaHHs pa3feiioB «MexaHuka», «QJIEKTPOJUHAMHKA» U
«OrnTuka», B pe3ylibTaTe Yero y yJammxcs (OpMUPYIOTCS OCHOBBI TIOHMMAHUS TMPO-
CTPaHCTBEHHO-BPEMEHHOW MPOOIIEMaTHKH, 3aKJIabIBAIOTCS HABBIKM HCCIEIOBATEINb-
CKOW JIesITeTIbHOCTH B 3TOW 00JacTH W, caMoe TiIaBHOE, (DOPMHUPYIOTCS MPOCTPAHCT-
BEHHO-BPEMCHHBIC KOMITCTCHITNY,

— dopmupoBanue Bcex BuA0B Y'Y/l uepe3 ux 0a30Bble KOMIIOHEHTBI Ha MPOTS-
YKEHUH BCEro y4eOHOTO mporiecca.

Ha ocHOBe BBITIEN310)KEHHOTO MOYKHO CJIeTIaTh BBIBOJ O TOM, YTO (JOPMUPOBAHKE
MPOCTPAHCTBEHHO-BPEMEHHBIX KOMIICTEHITUH y YYaIUXCs MPOUCXOIUT TOT A, KOT/Ia:

1) npobGnemMa B 06NacTH MPOCTPAHCTBA, BPEMEHH U MPOCTPAHCTBA-BPEMEHHU pac-
KpBITa Mepe]] yJauMHUcs Ha OCHOBE HAyYHBIX ITOJIOKEHUH U B COOTBETCTBUU C TEOpe-
TUYECKU 00OCHOBAHHOM TUIIOTE30M;

2) oOyuaromuecss MOTYT C JIETKOCTBIO TPeoOpa3oBath IeHCTBUTEIBHOCTH 00
€IMHOM TIPOCTPAHCTBE-BPEMEHN Ha MPHUMEpE pEIIeHUs 3ajad WIH MPH peanu3alluu
WCCIIEIOBATEIHCKON ACSITETHHOCTH;

3) uccrenoBaTeIbCKYIO ACATEILHOCTh COMPOBOKIAIOT AHATH30M MPOMEKYTOU-
HBIX U KOHEYHBIX PE3yJIbTAaTOB, U3BJICKAs TIPU STOM BBIBOJIBI U Jieasi 0000IIeHus.
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