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PE®EPAT

Boinycknast  kBanmudukanmoHHas —pabora mo Teme: «Peammzanus
MEXKMPEAMETHBIX CBSI3eH MPHU U3yueHUHU (HU3UKH B 0011€00pa30BaTEIbHOM IIKOJIEH
coniepkuT 60 cTpaHuIl TEKCTOBOTO JOKYMEHTa, 481CHOIb30BAHHBIX UCTOYHUKA, U
4 Tabnu1Ibl, 2 TPUIOKEHUS.

MEXITPEJIMETHBIE CB3U, I[TOBBIIEHUE YUYEBHOU
MOTUBALINU, 3AJAUN, METOAUKA OBYYEHUSA OU3UKE, TTPOLECC
OBYUEHU S ®U3UKE.

AKTyallbHOCTh ~HMCCIIEOBAHUS OMPEACIACTCS MPOTHBOPEUHEM  MEXKIY
3aJlayaMyd COBPEMEHHOTO 00y4eHHus (pU3uKe, U TeM, UYTO YYHUTEIb HE peaTu3yeT
MEXITPEIMETHBIE CBS3M Ha CBOMX yPOKaX.

llens Hammero wHcclieJOBaHUSI —BbBIIBUTh BO3MOMXHOCTH MEKIPEIMETHBIX
CBs3€M TpU U3ydeHHMH (PU3UKK B 00II€00pa3oBaTENIbHOM IIKOJIE U UX
WCITOJIb30BAHUE TIPH MMPOBEACHUN YPOKOB (hU3UKH.

OOBexT UCCIIEJOBAHUS —TIPOIIECC oOy4eHus busnke B
00111e00pa30BaTEILHOM MIKOJIE CPEICTBAMU MEKIIPEIMETHBIX CBSI3CH.

[IpeameT wucclienoBaHus —UCIOJIB30BAHUE MEXIPEIMETHBIX CBSI3€H B
nporiecce o0yueHus pu3uKe B 0011e00pa3oBaTeIbHON MIKOJIC.

OcHoOBHBIE 337]a41 UCCIICIOBAHMS:

1. W3yuuTh TEOpeTHYeCKHe U METOJMYECKHE OCHOBBI HCIIOIH30BAHUS
MEXIPEIMETHBIX CBSI3eH B 00yueHUU (hU3UKe.

2. PaccMoTpeTsr TIyTH TIOBBINICHHWS MOTHBAIMKA IS TIOJyYCHHUS
JOTIOJTHUTEIHHBIX 3HAHUN HA yPOKax (HDU3UKHU.

3. PaccMOTpeTh MEXIpEeIMETHBIC CBSI3M COJIEPKaHHUSA Kypca (DU3UKH C
coJiep >KaHNEM MaTEeMaTUKU, XUMUHU, OMOJIOTHHU, UCTOPUEH, JIUTEPaTypOH.

4. CocTaBuTh  METOJMYECKHME  PEKOMEHJAMU 10  pean3aluu
MEXKTPEAMETHBIX CBSI3€i B 00pa30BaTeIbHOMN HIKOJIE.

B pesynprare wuccnemoBaHus pa3pabOTaHbl  3aJaud, TO3BOJISIOIIHE

MPUMEHSITH MEXIIPEIMETHBIE CBA3M B Ipoliecce 00yueHus pu3HKe.
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BBEJAEHUE

AKTyaJIbHOCTh ~ MCCIICIOBAHHSI  ONPEACISIETCS IMPOTUBOPEUYUEM  MEXKIY
3aJjadyaMl COBPEMEHHOro OO0yuyeHHus (u3uke, W TEM, YTO YYaIIUECS XOPOIIO
BIAJCIONIME 3HAHUSMU M3 OJIHOTO Y4YeOHOro MpeAMeTa, HE MOTyT Ha YpokKax
bus3uku 3pHEKTUBHO UX TPUMEHSTb.

[IpoOnemMa MeEXNpPEAMETHBIX CBS3€M 3aWHTEpEecoBaja NEAaroroB OYEHb
naBHo. SH Amoc KOMEHCKHMII BBICTyIall 3a B3aUMOCBSI3aHHOE W3Y4YCHHE
rpaMMatuku U punocopuu, Gunocodpun u aurepatypsl, Jxon JIOKk - ucTopun u
reorpadguu. B Poccuu 3HaueHHe MEXMNpPEIMETHBIX CBsi3eid 000CHOBBIBaIM B.D.
Opnoesckuii, K.J[.YummHckuii u apyrue. B coBerckoe BpeMsi MHOTO BHHMAaHUS
MeKIpeaMeTHbIM cBs3saM yaemsuia H. K. Kpynckast.

CoBpeMeHHBII JTan pa3BUTHSA HayKu XapaKTepU3yeTCs
B3aMMOIPOHUKHOBEHHEM HAYK JIpYT B Apyra.

CBs3p  MexAy Y4YeOHbIMH TMpEAMETaMH  SABISIETCS, MPEXIE BCETO,
OTpa)keHHEM OOBEKTUBHO CYIIECTBYIOUIEH CBSI3U MEXIy OTAEIbHBIMU HayKamMH U
CBA3M HAyK C TEXHUKOM, C NMPAKTUYECKOM AECATEIBbHOCTBIO JIFOAEH, ONpEHEIseT
POJIb U3y4aeMoro npeameTa B Oy ayiiei sKu3HH.

MexnpenMeTHbIE  CBSI3W  SIBJISIIOTCA ~ KOHKPETHBIM  BBIPAKEHHEM
WHTErPALMOHHBIX TPOLECCOB, MPOUCXOIAIIMX CETOJHS B HAayKe U B JKU3HU
oOmiecTBa. DTHU CBSI3U UIPAIOT BAXKHYIO POJIb B TOBBIIIEHMH MPAKTUYECKOW U
HAyYHO-TEOPETUYECKON MOJATOTOBKH YYaIMXCs, CYIIECTBEHHOW OCOOEHHOCTBIO
KOTOPOH SIBJISIETCS OBJIAJIEHUE MMM OOOOIIEHHBIM XapaKTepOM MO3HABaTEIbHOU
NESATEIbHOCTH.

Ocy1ecTBiIeHHEe MEXIPEAMETHBIX CBA3€H momoraeT (OpMHPOBAHUIO Y
YYALIMXCS LEJIBHOTO MPEACTABICHUS O ABJICHHUIX MPUPOJIBI U B3aUMOCBS3U MEXKIY
HUMHU, JIeJaeT 3HAHMUS MPaKTUYeCKH Oosiee 3HAYUMBIMU M TPUMEHUMBIMH, 3TO
NOMOTaeT y4alluMcsi T€ 3HaHHUS M YMEHHUS, KOTOpbIE OHM MPUOOpEIu Mpu
W3YYEHUU OJHMX IPEAMETOB, MCHOJB30BaTh NPU M3YYEHHH JAPYTUX IMPEAMETOB,

Aa€T BO3MOKHOCTDb IIPUMCHATL UX B KOHKPCTHBIX CUTyalusX, IIPHU paCCMOTPCHUU
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YaCTHBIX BOIPOCOB, KaK B y4eOHOW, TaK M BO BHEYPOYHOU MACSITEIHHOCTH, B
Oynmyiel Mpon3BOJACTBEHHOMN, HAYYHOW W OOIIIECTBEHHON KU3HH BBHIITYCKHUKOB.

Bce ckazaHHOe TO3BOJISIET TOBOPUTH HE TOJIBKO 00 aKTyallbHOCTH, HO U
HEOOXOAMMOCTH WCIOJIB30BAHMS MEXIPEIMETHBIX CBS3€H Ha ypokKax (U3UKH B
00111600pa30BaTEIHLHOM IIKOJIE.

Llens Hamiero uccienoBaHUS —BBIIBUTh BO3MOXHOCTH MEXIIPEIMETHBIX
CBs3ell Tpu u3ydeHHUM (U3MKA B 0O0mEeoOpa3oBaTeNbHON IITKOJIE H  HX
UCITI0JIb30BAHUE TIPU MPOBEIACHUU YPOKOB (DHU3UKHU.

OOBeKT UCCJIEI0BaHUS —Iporecc o0yueHus duzuke B
00111600pa30BaTEIbHOM IIKOJIE CPEICTBAMU MEKIIPEIMETHBIX CBSI3CH.

[IpenMer wHcclienOBaHUS —UCIOIb30BAHUE MEKIIPEIMETHBIX CBSI3€M B
npoiiecce o0yueHus pu3uke B 0011e00pa30BaATEIbHOM IIKOJIE.

JIJist TOCTH>KEHUS 11eJId HeOOXOAMMO PEIIUTh Pl 3a]1a4:

1. N3yunthb TEOPETUYECKUE u METOIUYECKUE OCHOBBI
MCIIOJIb30BaHUAMEKIIPEAMETHBIX CBsI3EH B 00yUeHUU (U3UKE.

2. PaccmoTperh MmyTH  MOBBIIIEHHWS  MOTHBAalMd B  IOJYYEHUH
JIOTIOJTHUTEJIHbHBIX 3HaHUU Ha ypoKkax busuku Ha OCHOBE
MPUMEHEHUSIMEKIIPEIMETHBIX CBSI3EH.

3. PaccMoTpeTh MeXIpenMeTHBIE CBSI3M COJIEpKaHUs Kypca (PU3UKH C
COJIEp’)KaHHEM MaTeMAaTUKU, XUMUU, OUOJIOTUU, UCTOPUEH, TUTEPATypOH.

4. CocTaBuTh  METOJMYECKHME  PEKOMEHJAUUU 10  pealn3aluu
MEXIPEIMETHBIX CBS3€ B 00pa30BaTEIbHOM MIKOJIE.

Jlns pelieHus: MOCTaBJICHHBIX 3ajlad MPUMEHSUIUCH CJICAYIOIINE METOJbI
UCCIIEIOBAHUS:

— TEOPETHYECKHE: CHUCTEMHBINM aHadu3 OTEYECTBEHHOM U 3apyOeKHOMU
MICUXO0JIOTO— MEAArOTHYECKOM, HAYyYHO—METOANYECKON JIUTEPATYPhI IO MEAArOTUKE
u (U3MKe; MOJCIMPOBAHWE W TMPOCKTUPOBAHHE, OO0OOIIECHHE OMbITa PadOTHI
MEXIPEIMETHOTO MOAX0a;

—3MITUPUYECKUE: AHKETUPOBAHUE, HaOJIOICHUE, CpPaBHUTEIbHO—

COIIOCTAaBUTEIbHBIN aHAJIN3 IMOJIYUYCHHBIX JaHHBIX.
6



TeopeTndeckass 3HAYMMOCTh HCCIICIOBAHUSI 3aKIIIOYAETCSs B TOM, YTO
CHUCTEeMaTH3UpOBaH M OO0OOIIEH Marepuan 1o mpodlieMe HUCHOJIb30BaHUs
MEXIPEIMETHOIO  MOJAXO0Ja TMpU  MPOCKTUPOBAHUM  YPOKOB  (U3UKUA B
oOmieoOpa3oBarebHON IIKOJIE (CBA3b (PU3MKM C MAaTeMaTUKOH, XHMHEH,
OMOJIOTHEH, HCTOPHUCH, TUTEPATYPOH).

[IpakTueckass 3HAYUMOCTh COCTOMT B MOAOOpe3aTayisa peau3aiuu
MEXIPEIMETHON CBSI3M Ha ypokax (pu3ukm B 00IIe00pa3oBaTeNbHON ImKoje. B
paboTe mpoaHaTU3UpPOBaH, O00OOIIEH, CHUCTEMATHU3UPOBAH HaWJIEHHBINH MaTepuan
Mo JaHHOW TpoOsieMe, KOTOPBIH MOXET OBITh HCIIOJIb30BaH YUYUTEISIMH,
CTyJICHTaMH, PYKOBOJIUTEIISIMU B CBOCH IMENaroruueckor NesITeIbHOCTH, a TaKKe
CTYJEHTaMU TMpPU TMOATOTOBKE K KYpPCOBBIM W JUIUIOMHBIM paboraMm. [lanHas
paboTa MOKET MPEACTABIATh UHTEPEC VISl BCEX YUUTeNel 001eo0pa3oBaTeibHOM
IIKOJIBI, IJIs1 IPOBECHUS YPOKOB C IPUMEHEHUEM MEXKIPEIMETHBIX CBSI3EH.

OcHOBHBIE ~ pe3yJibTaThl  HCCICAOBAHHS  OTPAXEHbI B CTaThe:
«MHTETpUpOBAaHHBIE YPOKU IS (OPMHUPOBAHMSI METANMPEAMETHBIX CBS3CH Ha
ypoKax (hU3uKm».

Crpyktypa paboThl—paboTa COCTOUT U3 BBEJEHUSI, JIBYX TJIaB, 3aKJIIOUCHUS,
CIUCKA JIMUTEpaTyphl, BKiodaroniero 48 HauMmeHoBaHuii. Pe3ynbTaThl pabOThI
MpecTaBlieHbl B 4 Tabnuiax. B mpuiokeHuu npeicTaBieHbl SKCIIEPUMEHTATbHBIC
3a1aun, IS pean3allud MEXIPEIMETHBIX CBsi3ed Ha ypokax. OOmuii o0bem

paboThl — 60 rmeyaTHBIX JTUCTOB.



1 I[m(aKanecmle OCHOBbI HCIIOJb30BAHUA MECKIIPECIMETHDBIX CBsi3eH B

0011e00pa30BaTEILHOI HIKOJIE

1.1 Pa3aununble MoAXO0AbI K ONIPEACJICHHUIO TIOHATUA «MEKINPEAMETHDBIC

CBSI3M» B Mpouecce 00y4eHus

®denepaibHBIi TOCYJAPCTBEHHBIN 00pa3oBaTENbHBIA CTAHAAPT CPEIHETO
(momHOTO) OO0MIETO0 00pa3oBaHHs OMpeneNseT cienylomee TpeboBaHHE K
pe3yibTaTaM OCBOCHHMSI OCHOBHOW 00pa3oBaTENbHOW MPOTPAMMBI  CPEIHETO
(moJstHOT0) 00IIIETO 00Pa30BaAHMS:

—  (opMmupoBaHue  TpEACTABICHUM O  3aKOHOMEPHOW CBS3U U
MO3HABAEMOCTUSABICHUM MPUPOJbI, 00 OOBEKTUBHOCTH HAy4YHOrO 3HAHUS; O
CUCTEMOOOpa3yoUIeHpoan (GU3NKKA Uil Pa3BUTUS JIPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKA W TEXHOJIOTHI;HAyYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa H3ydCHUS
OCHOB CTPOCHHMS MaTepuu UPYHIaMEHTATbHBIX 3aKOHOB (PU3UKHU;

—C(OPMHUPOBAHHOCTh IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTUSI HAyKd U  OOIIECTBEHHOW MPaKTUKH,
OCHOBAHHOTO Ha JUAJIOTE KYJIbTYpP, Pa3TUYHBIX (DOPM 0OIIECTBEHHOTO CO3HAHUS —
HAyKH, UCKYCCTBA, MOPaJIH, PEJIUTHH, IPABOCO3HAHMUS, IOHUMAaHUS CBOETO MECTa B
HOJMKYJIBTYpHOM Mupe [44].

Peanuzammst MeXnpeaMETHBIX CBsi3eld B Tporecce OOydeHHs (Pu3nke
YIOBIETBOPSIET 3asBIICHHBIM TpeOoBaHusM. JlaHHas mpobiema HYyX)OaeTcCs
BYTOUHEHUHU U KOppEKIUU ¢ no3uniuu coepemennoro ®I'OC.

B pa6orax . A. Komenckoro, M. I'. Ilecramomu, [.JIokka, K. ]I.
YmHCcKoro, OOJBIIIOe BHUMAHHE YACISUIOCH TPOOJIEME B3aUMOCBS3EH MEXITY
yueOHbIMU TipeaMeTaMu. OHU 00OCHOBaJIM HEOOXOAUMOCTb MEXKMPEIMETHBIX
CBs3CH JJIA CO3JMaHUS HWCTUHHOM CHCTEMBbI 3HAaHUH W MHPONOHUMAHUS, JUIs
OTpaXEHUS IEIOCTHOCTU MPHUPOJBI B COJEpKaHUM ydeOHOro Marepuana. S. A.
KoMeHckuii oTMe4as, 49To BCE, YTO HAXOJUTCS BO B3aWMHOH CBSI3H, JOJDKHO

IPENOAaBaThCs B TAKOM ke CBsi3u [36].



K. I. YIIUHCKHAN CUUTA, YTO «IIPEOJO0JIETh Xa0C B IOJIOBE YYEHUKA MOYKHO
IPU COTJIACOBAHHOW paboTe yuduTeneHd, Korjga KaKIbld W3 HHUX 3a00THTCS HE
TOJILKO O CBOEM IpeaMere, a 00 yMCTBEHHOM pasBuTum Jeteiin[39, c¢.60]. Kak
cuutan K./[. VYIIMHCKMN, YyCTaHOBIEHME CBS3M MEXIypaHHEE W3YYECHHBIM
MaTepruaioM U HOBBIMH 3HaHUSIMH, €CTh IIPOLIECC YCBOCHMS 3HaHU. [Ipu 3TOM OH
paccMaTpuBaj pa3BUTHE BHYTPUIIPEAMETHBIX W MEXIPEAMETHBIX CBA3€U, s
CHUCTEMHOCTH B O0OyUYCHUH.

N. T. Ilecrajoumu 1mmcali O TOM, UTO Yy4eOHBIE MPEIAMETHI
HY>KHOB3aUMOCBSI3BIBAaTh MEXKIy CO0O0H, OH yKa3bIBaJl HA OMMACHOCTH MPU OTPHIBE
OJIHOTO TIpeAMEeTa OT JPYroro, Tak Kak MMEHHO B3aMMOCBSA3b CIOCOOCTBYET
LEJIOCTHOMY (POPMHUPOBaHUIO 00pa3oBaTeIbHOIO Ipoiecca [39, ¢.58].

B uccnenoBanusix B. H. ®enoposa, B. H. Makcumosoi, I. M. Kuprommuna,
MMOKAa3aH KOMILUIEKCHBII MHOTOACIEKTHBIN XapaKTEp MEKIPEIMETHBIX CBA3EH, UX
MHUPOBO33PEHYECKOE 3HAUCHHUE, & TaK K€ BIUSHUE Ha (OPMUPOBAHUE MOTHBOB U
yMEHUM oO0ydaTbCa. YUEHbIE PAcCMAaTPUBAIOT MEXIPEAMETHBIE CBSA3U C
oOI1enearornyeckux MOo3UIMi Kak OJIHO U3 CPEJCTB KOMIUJIEKCHOTO TOJIX0/1a K
00yYEeHHIO U BOCIIUTAHMUIO.

He cymecTtByer OJIHO3HAYHOTO OMNPEACIICHUS TMOHATHUS «MEXKIPEAMETHBIE
CBSI3W», TaK KaK 3TO MOHSITUE MHOTOMEPHO M HE OrPAaHUYMBAECTCA pPaMKaMH
COJIep>KaHMs, METO/NOB, (opM opranuzauuu oOydeHHUs. Y pa3HbIX aBTOPOB
JTUJAKTUYECKOE YCIOBUE ONMPENEIIAETCS IO—Pa3HOMY.

Hanpumep, A. B. YcoBa B cBoux paboTax ompeieisieT MeXIpeaMETHbIE
CBSI3U KaK «pa3BUTHE TBOPYECKUX CHOCOOHOCTEW ydYalluxcsi, ONTUMH3ALUU
MpoIlecca YCBOEHUS 3HAHWM,IMIAKTUYECKOE YCJIOBUE IOBBIIIEHUS HAYYHO—
TEOPETUYECKOTO YPOBHS 00yUYEHUS, YCIOBUE COBEPIIICHCTBOBAHUS BCETO Y4EOHOTO
nporiecca» [41].

H. M. bypueBa Tak € CYMTAET, YTO «MEKIPEAMETHBIE CBSI3U — 3TO
JTUJAKTUYECKOE YCIOBHUE, TOJIBKO B €€ NMOHUMAaHUU CIIOCOOCTBYIOIIEE OTPAKEHUIO
B yd4eOHOM TIPOIIeCC€ WHTETPAllM HAYYHBIX 3HAHWM, WX CHCTEMaTH3aIliH,

ONTUMM3ALMU y4eOHOTO mpolecca, (POPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHS,
9



YTO TMO3BOJISIET KAXJAOMY Y4YalleMyCsl pPAacKpbiTb M pPEaqu30BaTh CBOH
NOTEHIMATbHBIE BO3MOXKHOCTH, OMUPASICh HA IIEHHOCTHBIE OPUEHTAIIUU KaXKIOT0
[36].

H. M. Uepkec—3age, TroBOpWI O MEKIPEAMETHBIX CBS3AX KakoO
JTUIAKTUYECKOM YCJIOBHH, KOTOpPBIE CIIOCOOCTBYIOT CHCTEMaTH3aluu Y4eOHOro
IpolLecca, U MOBBIIAIOT IPOYHOCTh YCBOCHMSI 3HAHUN yyalmumucs. B pesynbprate
4ero, 3HaHUsI CTAHOBATCS HE TOJIBKO KOHKPETHBIMH, HO 1 00OOIIEHHBIMH, YTO JaeT
y4daliuMcsli BO3MOXHOCTb II€PEHOCUTh O3THU 3HAHUS B HOBBIE CUTyallUd W
NPUMEHSTh UX Ha TpakTuke [36].

Takume wuccrmemoBarenu kak M. M. Jlesuna, II. A. Jlomkapesa
paccMaTpuBalOT MEXIPEIMETHBIE CBSA3M KaK JAUJAKTUYECKOE yCIIOBUE, Oiarogaps
KOTOPOMY: Y yYaIlIMXCSPa3BUBAIOTCSIMO3HABATEIbHBIE CIOCOOHOCTH, 3HAYUTEIIHHO
YBEJIIMYUBAETCSI YMCTBEHHAs JI€ATEIbHOCTh, UHTEPECH BO3PACTAIOT, TaK KakK,3Has
MaTepuang U3 JAPYrux Yy4dyeOHBIX MPEJAMETOB, Y4YalllMecsi MOTYT CaMU PEUIUTh
IKCIIEPUMEHTAIbHBIC 3aJaUH.

Cy1ecTByeT U y3KOMETOANUECKOE IOHUMaHUEe MEXIPEAMETHBIX CBsI3€H Kak
CpeICTBa, OOECHEYMBAIOIIECTO COTJIACOBAHHOCTh MPOTpaMM M YYEOHHUKOB TIO
pa3HbeiM npeameTam. Ho 3To TpynoéMmkuii mpoiiecc, Tak Kak He BCErja nporpamma
pa3HbBIX MPEAMETOB COBMAJAET, B KAKUX—TO Y4YEOHBIX MpEeAMETax ydalluecs
paHbIlle 3HAKOMSTCS C MOHATHUSIMHU, U ONPEICICHUSAMU, XOTs HA JAHHOM JTare y
HUX YK€ JOJDKHBI OBITh C(HOPMHUPOBAHBI 3HAHUS M YMEHHS U3 IPYIHMX y4EOHBIX
IpEeIMETOB. YUHUTENs COTPYAHUYAIOT IPYT C JAPYrOM, TEM CaMbIM CTaparoTCs He
HaBPEINUTh BHEAPEHUIO OMPECIICHHBIX TIOHATUN U 3aKOHOB.

N. JI. 3Bepe u B. H. MakcumoBa MOJYEpPKUBAIOT, YTO MEXMIPEAMETHAs
CBSI3b B JIOTMUECKH 3aBEPIIEHHOM BHJE MPEACTaBISET COO0OW BBIPAKEHHOE BO
BceoOmeil (¢opMe, OCO3HAHHOE OTHOIICHHE MEXIY D3JIEMEHTAMH CTPYKTYpHI
pasznu4HBIX peameToB [39, c.65].

A. C. ApIro3ajioB CYUTAET, UTO B3aUMOCBSI3U B CBOIO OYEPENb MTOPOKICHBI
€IMHCTBOM M II€JIOCTHOCTHIO MaTE€pPUAIBLHOTO MHpPA, CBOMCTBA KOTOPOTO M3y4YaloT

Pa3HLbIC HAayKH. 3 9TOTO rnmoaxoaga CIeayer, qTo peaiun3anusi
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MEXIPEIMETHBIXCBSA3EM CIY’)KUT Ba)KHBIM CPEICTBOM HMHTETpally 3HAHWUW, II0
pa3HbiM  yuyeOHbIM  mpeaMeraMmM.  OCHOBHYIO — MEAarorud4eckyro  Ieib
MEKIIPEIMETHBIX CBSI3€M HapsAy C MX MUPOBO33PEHUYECKOM POJIbIO, OH BHJEI B
peanu3anuy npuKkiIaaHon GyHknun o0ydenus maremaruke [1, ¢.31].

Ecnu roBopuTh 0 MOAXOJE K MEKIPEIMETHBIM CBSI34M, KaK IMPOSBICHUIO
JTUAAKTAYECKOrO TMPHUHIMIA CHCTEeMaTHYHOCTH, KOTOPBIM OTpaxkaeT oOiiee
dunocodckoe MOHATHE O CBS3U SBICHUM U corjacyeTcs ¢ (PU3HOJOTHYECKUM U
MICUXOJIOTUYECKUM TOHSATUEM O CHCTEMHOCTH B paboTe Mo3ra, TO OH, KaKk M BCE
JIpyrue IUAAKTUYECKHWE MPUHLHUIBI, OOYCJIOBIMBAET OINPEIACICHHYIO CTPYKTYpPY
COJIep)KaHUsl 00pa3oBaHUs, CHCTEMY METOJIOB, CpPEIACTB M (opM oOyueHus,
HaIpaBJIeHHBIX Ha (POPMUPOBAHKE MUPOBO33PEHUS IIKOJIBHUKOB, UX YOCKICHU,
JIMYHOCTHBIX KadecTB [1, ¢.32].

[IpumeHeHne MNpPUHLMIA  CUCTEMAaTHYHOCTH B  OOYyYEHUU  HENb3s
OrpaHWYMBaTh  paMKaMU  OJHOTO  MPEIMETa, HYKHO  YCTaHABJIUBATH
MEXIPEIMETHYIO CBSI3b, MPEEMCTBEHHOCTh W MEPCIEKTUBY Ppa3BUTUS 3HAHUM,
IIOCKOJIBKY 4€pe3 MEKIIPEAMETHBIE CBA3U OTPAKAETCS KUBas CBA3b SBJICHUI B
NOHATHUSAX YEJOBEKa. YdYallMecs MOJIy4yaroT 3HaHWS, ¥ MOTYT UX NPUMEHHUTH B
moboit  orpacnu  oOydenus. OpHum u3 mytedd  QopmMupoBaHusi y4eOHOM
JEATEIIBHOCTH SIBJISIETCSl pealiu3alldsd MEXKIPEIMETHBIX CBSI3€HA YpOKax, s
s PekTUBHOCTH 00pa30BaATEIBLHOIO MpOIlEcca.

I[To muenuro I. U. Bepremec, MexXnpeaMeTHblE CBA3U BKIKOYAKOT
B3aMMOCBSI3M MEXAY YMEHUSIMH, HaBbIKAMH, CIIOCOOAMU JEATEIbHOCTH, KOTOPHIE
JOJDKHBI  OBITh COPMHUPOBAHBI Y YYALIUXCSA, MEXAY METOJAAMH M TNpUEMaMH
IIPENOAABAHNS 3HAHMM, MEXAY JCHUCTBUSAMM YYUTEIEH II0 OTHOLICHHIO K
yuamumcs [36].

IIpoBenemM COOTHECEHHE ONPENECICHUIN MTOHATUS «MEKIIPEAMETHBIE CBA3H C
TpeboBanusiMU DefiepaibHOrO0 TOCYIapCTBEHHOIO 00pa3oBaTeNbHOTO CTaHAapTa

(Tabmnmma 1).
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Tabnuna 1 — KonteHT-ananu3 onpeaeneHuil MOHATHS «MEXIPEIMETHBIE CBSA3H

ABTOpBI
TpeGoBanus
corsiacio ®I'OC
COO

JleBuna
MM,
Jlomkapen
all.A.

Komenck
nit SLA.,
Jlokka /JI.

denopoB
aB.H.,

Kupromu
Ha /.M.

AQpIT
03aJ10
B

A.C.

Yco
Ba

A.B.

bypue
Ba
H.M.

Bep
rene
c
I'.n.

UYepk
ec—
3ane

H.M.

VYMenue
CaMOCTOSITEIHHO
OTIPENICTIATH 1ETH

+

YMmenue
MPOTYKTUBHO
0o01IaThCA B
B3aMMOJICHCTBOBATH
B IIpoIIecce
COBMECTHOM
JESITEILHOCTH

Bnangenne HaBbikaMu
IMO03HABATEILHOI,
y4eOHO-
HCCIIEA0BATEILCKOM
Y MPOEKTHOM
JIeSITeNIbHOCTH

YMeHue
CaMOCTOSTECIBHO
OLICHHBATh U
MIPUHUMATh PEHICHUE

Bnanenue
SI3BIKOBEIMH
CpeACTBaMu

Bnanenne HaBnIKaMu
MMO3HaBaTEILHON
pedaexkcun

YMmenue
OPUCHTHUPOBATHCS B
COIHAJILHO
MMOJUTUYECKUX U
YKOHOMHYECKHUX
COOBITHSIX

Onupasch Ha aHalIW3 pe3ysibTaTa MOXHO cienaTh BBIBOA O TOM, 4YTO

MNPCUIOKCHHBIC OIIPCACIICHUA JIMIIb YaCTUYHO COOTBCTCTBYIOT Tpe6OBaHI/I$[M

denepanbHOTO TOCYAaPCTBEHHOTO 00pa3zoBarenbHOro crannapra. Chopmymupyem

OTIpEJICICHHEe C TIO3WIMA HOBBIX TpPeOOBAaHUM, KOTOPOE IIO3BOJUT HaM B

JaJbHEUIIIEM OTKOPPEKTUPOBATh MOJXOJA K BBICTPAMBAHUIO CTPATErHMU Mpolecca

oOydenusi B 0011€00pa3oBaTeibHOM MIKOJE. MeXIpeAMETHbIE CBS3M — 3TO




JMIAKTHYECKOE YCIIOBHE, COIMYTCTBYIONICE OTPAKCHUIO B Y4eOHOM MpoIiecce
copMHpOBaHHOCTH ~ IIEJIOCTHOTO  MHPOBO33PEHH, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOLIECTBEHHON MPAKTHKH, a TaKKe
OBJIaJICHHE YJAIIMMKCS HAaBBIKAMH MMO3HABATEILHOM, yIeOHO—HCCIIeI0BATEIbCKON
U TPOEKTHOM JeATENLHOCTH. B pe3ynbraTe 3HAHHSA CTAHOBATCSA HE TOJBKO
KOHKPETHBIMH, HO ¥ OOOOIIEHHBIMH, YTO JaeT YyYalluMCs BO3MOKHOCTh
MIEPEHOCUTh ATH 3HAHWS B HOBBIC CHUTyallMd M MPUMEHSATh WX Ha MpaKTuke [2,
c.65— 66].

Takum 00pa3oM, MOXHO CHIENaTh BBIBOJ, YTO IMOHSATHE MEXKIIPEAMETHBIX
CBsi3ell B OOYyYCHHH OYEHb MHOTOTPAHHOE M TpeOyeT ajfanTallid M YTOYHCHHUS C
TO3UIIMA COBPEMEHHBIX MOJIXO/0B K MOCTPOCHHIO IKOJBHOTO MaTEMAaTHYCCKOTO

oOpa3zoBaHusl.

1.2 ®yHKUMYU U POJIb MeKNPeAMETHBIX CBsi3eil B 00yUeHuu

Emie B manexom mpormuioM meaaroroB MHTEpecoBasia mpodjiemMa UHTErpaluu
B oOpa3zoBaTenpbHOM mpouecce. Tak, Hampumep, KomeHckuil BbICTyman 3a
B3aMMOCBSI3aHHOE HW3Y4YeHUE TpaMMatuku u (Quinocopuu, Quiocobun u
muteparypsl, Jxon Jlokkucropun u reorpadun. Heo6XxoaumMocTbMeKIpeIMETHBIX
cBsa3eil ooocHoBanu B.®. Onoesckuit, K.JI. YmmHckuii u apyrue nemaroru. Tak
K€ MHOTOE€ BHUMaHue MexmpeameTHoctu yaensina H.K. Kpyrickas.

B Hacrtosiiiee BpeMsA3HAUUTEIBHOCTh M MPOAYKTUBHOCTBMEKIIPEIMETHBIX
CBs3€H B Ipollecce NMpenojaBaHus U BHEAPEHHUS B 00pa30BaTeNIbHBIN MPOLIECC HE
BbI3bIBAET COMHEHUN. COBpEMEHHBIN 3Tal pPa3BUTHS HAYKH XapaKTepHU3YeTCs
oObeMHEHUEM M B3aMMOINPOHHMKHOBEHHWEM Hayk B eauHoe uenoe.llenaroru
MBITAIOTCS  Pa3HOOOpa3uTh (OPMBI OpPraHU3AlUU YPOKOB, HCIOJIB3YS TaKyIO
dbopmy, Kak HHTETpaITH.

Jlns peanuzanv CBSI3U MEXKAY YYEOHBIMU MpEIMETaMH CTOUT OOpaTUTh

0oJIbIIIOE BHUMAHUE Ha CBS3H HayK C TCXHHKOﬁ, C HpﬂKTH‘—IGCKOfI ACATCIBbHOCTBIO
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JIOACH, YTO OMpeAeNsieT poJib M3y4aeMoro mnpeamera B Oynymied >KU3HH. ITO
TIOBBIIIIAET 3aMHTEPECOBAHHOCTD U3yUeHUs npenametal22).

MexnpeaMeTHbIE CBSI3U SIBJSIIOTCS KOHKPETHBIM BBIP&KEHUEM IIpolecca
MHTETPAINH, YTO MO3BOJISIET (POPMHUPOBATH Y yUalTUXCA LETbHOE MPEICTaBICHUE O
SBJICHUSIX MPHUPOJBI, MOMOTAIOT MM HCIOJIb30BATh CBOM 3HAHUS NPHU W3YYEHUU
Pa3IUYHBIX IPEIMETOB.

VYyamuecs npu U3y4eHUH TPEIMETOB, UCTIOIB3YIOT U MPUMEHSIOT 3HAHUS U
YMEHMsI, KOTOpble OHM MNpuoOpenn Ha Jpyrux mnpeaMerax. Takke ecTb
BO3MOXXHOCTh MPUMEHATh 3HAHWA W YMEHHMS B KOHKPETHBIX CUTYyallUsiX, MpHU
pPacCMOTPEHHH YaCTHBIX BOMPOCOB, KaKk B y4eOHOW, Tak M BO BHEYPOUYHOU
NesTeIbHOCTH. BO3MOXKHOCTh NPUMEHUTD 3HAHUSL B YUEOHOH, NMpodeccuoHaIbHOM,
TBOPYECKOW M HAYYHOW JEATEIBHOCTH YYaIIUXCS. OJTO IMOMOTaeT y4alluMCs
cBOOO/IHO OPUEHTUPOBATHCS B PA3IUUHBIX JUCIUILINHAX.

Tax, npu U3yyeHUM Kakod — MO0 TEMbl Ha OMNPEICICHHOM 3Talle ypoKa
y4anfecs ¢ JIErKOCTbIO MOTYT MPUBECTU MIPUMEPHI U3 KU3HH, U UCTIONB3Y S 3HAHHS
U3 Pa3IMYHBIX AUCLUIUINH, PEIIaTh JOIMUYECKUE U IKCIIEPUMEHTAIbHbBIE 3a/a4H.

MesxnpeaMeTHBIE CBSA3H CIEAYyeT pacCMaTPUBATh KaK OTpaKeHUE B yUeOHOM
IpoLEecce MEXHAYUHBIX CBSI3€H, COCTABISAIOIIMX OJHY M3 XapaKTepHBIX 4YepT
COBPEMEHHOT0 HAy4yHOro MNo3HaHWs. MOXXHO BBLACIUTH TPU Haubosee OoOIMX
HaIpaBlICHUS BUJOB MEKHAYYHOTO B3aMOJICHCTBHSL:

1. KomrnekcHoe nzydeHue pasHbIMA HayKaMH OJTHOTO M TOXKe 00BbeKTa.

2.  Hcnonwp3oBaHWME METOJOB OJHOW HAyKd I HW3YYCHHs] Pa3HBIX
OOBEKTOB B IPYTHX HayKax.

3.  IlpuBneuyeHue pa3nUYHBIMM HAayKaMH OJHHMX M TE€X XK€ TEOpUd U
3aKOHOB JIJIsl U3YUCHUS Pa3HBIX OOHEKTOB.

B coBpeMEHHBIX YCIIOBUSX BO3HHKAET HEOOXOAUMOCTH (POPMHUPOBAHUS Y
yyaluxcs He YacTHBIX, a OOOOIICHHBIX YMEHHUH, 00JaJalluX CBONCTBOM
HIUPOKOTO nepeHoca, s TOTO, 4yTOOBl  yyaluecs CBOOOHO
UCIOJIb30BAJIMIIONYYCHHbIE 3HAHUS MIPU M3YUYEHUU JAPYTUX MPEIMETOB, a TaK ke B

IIPAKTUYECKOM AEATEIBHOCTH.
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MeXIpeIMEeTHBIE CBSI3H BBITIOIHSIOT B O0YYSHHUH PSIT (DyHKIIHNA:

1.  Merogonoruyeckasi (yHKIHS BBIpOKEHA B TOM, YTO TOJBKO Ha MX
OCHOBE BO3MOXXHO (OpPMHUpPOBaTh Y VyUYAIIMXCS HAayyHOE TIO3HAHUE U
TEOPETHYECKOE MBIIUICHUE B3IISJIOB HA MPHUPOJY, COBPEMEHHBIX MPEICTABICHHIA
O €€ IEJOCTHOCTH M Pa3BUTHU, TaK KAKMEKIIPEIMETHbIE CBS3M CIOCOOCTBYIOT
OTPaKEHHIO B 00YUYEHUHN METOJIOJIOTHH COBPEMEHHOTO €CTECTBO3HAHMS.

2. OOpazoBatenbHas (YHKIUS COCTOMT B TOM, YTO C HMX MOMOIIBIO
yuuTens (GopMHpPyeT Takue KadecTBa 3HAHWUM YYalIuXcs, KaKk CHCTEMHOCTb,
IyOMHA, OCO3HAHHOCTh, TMOKOCTh. YUHTENb JOJDKEH OBITh M300peTaTeIhbHBIM,
TBOPYECKHM, 3PYJUPOBAHHBIM U THOKHM B CBOEM IOBEJCHUH. MEXIIpEIMETHBIC
CBSI3U BBICTYMAIOT KaK CPEICTBO PAa3BUTUS MOHSTHA, CIIOCOOCTBYIOT YCBOCHHIO
CBSI3€H MEXKTy HUMHU M OOIITUMH TTOHATUSMH.

3.  PasBuBaromas QyHKUUS 3aKJIIOYAeTCs B PA3BUTUM CHCTEMHOTO U
TBOPYECKOTO MBIIUICHUS yyamuxcs. B ¢opMupoBaHMM WX TO3HABaTEIbHON
AKTUBHOCTH, THOKOCTH M CaMOCTOSATEJIBHOCTH yMa, a TaK JX€ HHTepeca K
NO3HAHUIO. MEXIIpeIMEeTHbIE CBSI3M IOMOTAIOT IPEOJOJEeTh 3aTPyAHEHUE
NIEPEKITIOYCHUS C OJJHOTO BHJA JCSATEILHOCTH HA JPYTOH, a TaK )Ke CIOCOOCTBYIOT
paCIIMPEHNIO KPYTro30pa y yJamuxcs.

4.  BocnuteiBaromasi (yHKIHsS BBIpa)K€HA B HMX COJCHCTBHH BCEM
HaNpaBJICHUSM BOCIMTAHUSI YYCHUKOB B MIpOIecce OOYUCHHUS. Y UUTEIh, OMMUPASICh
Ha CBS3M C JPYTUMHU TPEAMETaMH, peajn3yeT KOMIUICKCHBIH TMOAXO0N K
BOCITUTAHUIO.

5. KoHcTpykTuBHas (yHKIHS COCTOMT B TOM, YTO C HX IOMOIIBIO
YUUTENb COBEPIICHCTBYET COJEpKaHHe Yy4eOHOro marepuana, METOAbl U (hOpMBI
opraHuzanu  oOydeHus. Peanm3anusi MEXIPEIMETHBIX CBs3el  TpeOyer
COBMECTHOTO IUIAHUPOBAHHS YYUTEISAMU KOMIUIEKCHBIX (OpM y4eOHOW u
BHEKJIACCHOW pPa0OThI, KOTOPHIE TMPEAINOoNaraloT 3HAHUS HMH YYCOHUKOB W
porpaMM CMEXHBIX mpeameTos [10].

JIist peanm3anuy MEeXIPEAMETHBIX CBS3EH HEOOX0IUMO:
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1. 3HaThb OCHOBHBbIC NPUHLUIBI OPraHU3ALMHU YyYEOHO—METOIUYECKOU
paboThI O peaiu3auy MEXIPEIMETHBIX CBSA3€M B 00pa30BaTEIbHOM MPOIIECCE;

2. 3HaTh Nearoruyeckre MpoOJeMbl pealu3aldd  MEXKIPEAMETHBIX
CBsA3€H B pouecce 00y4ueHUs;

3. 3HaTh OCHOBHBIE (DYHKIIMM MEXKIPEAMETHBIX CBS3€H, Ui UX
peanu3anuu B 00pa3oBaTeIbHOM IPOIIECCE;

4. [loHnMaTe POJIb MEKIPEAMETHBIX CBSA3EH B CHCTEME COBPEMEHHOTO
0o0pa30BaHUs U BUJIETh ITyTH UX Pa3BUTHS;

5. [ToHnMaTh MCUXOJOTO—TIEAATOTUYECKHE AaCMEeKThl  OOydeHHus ¢
UCTIOJIb30BaHNEM MEKIIPEAMETHBIX CBA3CH Ha ypOKax;

6. HmeTh npeacTaBieHue o CTPYKTYpe, KIacCU(PUKAUU U 0COOEHHOCTAX
peanu3anuy MeXIpPEeIMETHBIX CBSI3€ B 00pa30BaTEIbHOM MPOIIECCE;

1. HmeTh npecTaBieHUe OBaKHEHIINX MUPOBO33pEHUYECKUX MpobdIemMax
COBPEMEHHOCTHU CPEJICTBAMU PA3JIMYHBIX NPEAMETOB U HAYK B CBSI3U C KU3HBIO;

8. YMeTh o00pabaTbiBaTh W COIVIACOBBIBATH Yy4Y€OHBIM Marepuan ¢
YUUTEISIMU IPYTUX TUCUUIUIMH, A1 3(P(HEKTUBHON peain3aliyd MEXIIPEeIMETHOM
CBsI3M Ha ypoke[23].

VY yuurens A0TKHBI OBITh CPOPMUPOBAHBI:

D)Ilonnmanust 3HAUEHUS MEXIPEAMETHBIX CBsi3ed B (OPMHUPOBAHUU
MHUPOBO33pPEHUS 00yUaAIOITUXCS;

2)KoHIienTyanbHbIH CTHIIb MBIIUTICHUS [23].

Yyuurens 10KeH 001a1aTh:

1)3nanusMu OpPOrpaMMHBIX ~ CPEACTB, METOJAOB M  IPHUEMOB,
CHOCOOCTBYIOUINX peau3allii MEXIPEAMETHBIX CBA3EH;

2)YMeHusMu OPUMEHATH 3TH  3HAHHS Ha  TPaKTHKE, TO €CTh
COOTBETCTBYIOILEH TEXHOJIOTHEN O0yUeHUS;

3)HaBbikamMu BeIeHHUS TIEIarOrMYECKOro uccieaoBanusi|23).

JIist pa3BUTHS MHHOBAIMOHHOTO TpOLIECcCa, CIENYeT CO3JaTh TBOPYECKYIO
atMoc(epy B 00pa3oBaTEIbHOM YUPEXKIECHUH, U CO3[aTh YCIOBHSAJIS NPUHATHSA

pa3HOOOpa3HBIX HOBOBBEACHUN. YuuTens 00JIalal0T JTOCTATOYHBIM TBOPUYECKUM
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MOTCHITMAIIOM, CIIOCOOHBI BHOCHTh HW3MEHEHHS B COJAEpX)aHUE O0Opa3oBaHUS,
BHEJIPSTH HOBBIC METOJIUKH U TEXHOJIOTHH OOYUCHUS U BOCITUTAHUS.

Peanm3amust MeXMpeaAMETHBIX CBsI3€i CIIOCOOCTBYET MOBBIIICHHIO KayecTBa
oOpa3oBaHus, TyOWHE W TPOYHOCTH 3HAHUW YYAIIMXCS, MMOMOTAET YYUTEIIO
cOpMHPOBATH y yUaIUXCsl LEIOCTHYIO KapTuHy Mupa[40].

[Ipy 5TOM mOBBIMIACTCS pPE3yJbTATUBHOCTh OOYYCHHsSI W BOCIUTAHWUS,
YBEITMYUBACTCIBO3MOKHOCTh CKBO3HOTO TIPUMEHEHUS 3HAHWMA, YMEHUMN, HABBIKOB,
MOJyYEHHBIX HA ypOKax IO pa3HbIM TpeaMeTaM. YUHUTEII0 CTOWT oOpamiarhb
BHUMAaHKE Ha TO, YTOOBI yUalTUECcs TOHUMAIIA CBS3b YUCOHBIX MUCIUTUIAH MEXIY
co0o¥i, ¥ MpUMEHEHNE 3HAHUH B )KU3HHU.

VY4eOHble TpEeAMEThl CBOMM OOBEIMHEHHEM U B3aUMOIPOHUKHOBEHHEM
MOMOTAIOT JIPyT APYTY B YCBOGHHMHM y4eOHOTO Marepuana. llpm mnpumMeHeHUn
MEXIPEIMETHBIX  CBs3€i B JlaJbHEHIIEM  COBEPIICHCTBYETCS  y4yeOHO—
BOCITUTATEIBHBIN MPOIIECC.

Peanusyss MeXInpeaMeTHbIC CBSI3U, MBI MOKEM 00JIe€ TOYHO OTPEACTUTh
BRXHOCTh W POJBU3yYaeMbIX TMPEAMETOB B Oymaymed mnpodeccun W IKU3HU
ydamuxcsi. ITO TIOMOTAaeT pa3BUBATh MHTEPEC U PA3BUTh KPYTro30p y YYaCTHUKOB
obpasoBatenbHOTrO nporiecca [40].

[Ipumenenue B cucteMe 00y4eHUsI YPOKOB C peain3aiieil MeXIpeaIMETHBIX
CBsI3el OynyT criocoOCTBOBATh (POPMHUPOBAHUIO LIEIOCTHON KapTHUHBI MUpa JACTEH,
MOHUMAHUIO CBSI3eU MEXKY SBJICHHUSIMU B IPUPOJIE, OOIIECTBE U MUPE B LIETIOM.

CrnenoBaTeNlbHO, MEXKIPEIMETHBIE CBSI3M UTPAOT BAXKHYIO pOJb B
MOBBIINICHUHA TPAKTUYECKOW W HAyYHO—TCOPETUYECCKON IMOATOTOBKH YYaIIMXCs,
CYIIIECTBEHHONW OCOOEHHOCTHIO KOTOPOM SIBIISIETCS OBJIAJICHUE MMH OOOOIIEHHBIM

XapaKTEpPOM MO3HABATEIILHON JESATEIbHOCTH.

1.3MesknpeaMeTHbIE CBSI3U KaK CPeACTBO (popMUPOBAHUSA YUeOHOI

MOTHBaIIMH
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Kaxnpiii yuutenb cTaBUT Uit ceOsl 1eb, YTOOBI €ro Y4YEHHMKH, IMOJIydas
HOBBI Y4eOHBI MaTepuaj, XOpOLIO YCBAaWBAJIM HOBbIE 3HAHUSA, a TaKKE C
MHTEPECOM M KEJIAHHEM 3aHHUMAJIMCh Ha ypokax. KpoMe Toro, B 3T0M MpUHUMAIOT
HEIIOCPEJICTBEHHOE Y4YacTUE W POJIUTENM Y4YallMxXcs, B UbHX HHTEpecax
BCECTOPOHHEE pa3BUTHE cBoero pedeHka. Ho moguac kak yuurtensMm, Tak HU
POIIUTENSAM C COXKAJIEHHEM MPUXOAUTCS KOHCTAaTHPOBATh TOT (DAKT, YTO PEOECHOK
«HE XOYeT YUUTBCS», «MOT Obl MPEKPACHO 3aHUMATBHCSA, a KEJIaHus HeT». B aTux
CIy4asX MblI BCTpEYaeMcs C TakOW MpoOJeMOi, dYTO Yy YyYCHHKA He
c(OpMHPOBATUCh TOTPEOHOCTH B 3HAHMSIX, HET HHTEpEca K KOHKPETHOMY
HIKOJILHOMY IIPEIMETY MM 00Jiee TOro, B LEJIOM K YUEHHUIO.

J1st TOro, 4TOOBI PENIUTH BBILIETIEPEYUCICHHBIE TPOOJIEMBI Y HAC BOZHUKAET
psa BoIpocoB. B ueM ke 3akirodaercs CyIHOCTh MOTpeOHOCTH B 3HaHUAX? Kak
OHa BO3HMKA€TH Kak crnocoOcTBoBaTh €€ pa3Butuio? Kakue mnemarornyeckue
CpelcTBa HEOOXOJUMMO MCIOJb30BaTh B 00pa3oBaTeIbHOM IIpoliecce s
yCIemHoro (opMUPOBAHUS Yy yUYaIIUXCS MOTHBALMM K MOJYYEHUIO 3HaHUU? DTH
BOIPOCHI BOJIHYIOT MHOTHX POJIUTENEH UIEIaroroB.

BONBIIMHCTBO yUyuTENE 3HAIOT, YTO HENb3s YCHEUIHO YYUTh IIKOJIBHMKA,
€CJIM OH, B CHJIy CBOUX JIMYHBIX KAayeCTB, OTHOCUTCA K YYEHHIO U 3HAHMIM
PaBHOAYUIHO, HE MPOSIBIASA JOHKHOIO MHTEpEca M HE OCO3HaBasg MOTPEOHOCTH K
HuM. [loaTomMy Kak mepen mexaroramu, Tak M B LEJIOM IEpe] LIKOJIOW CTOUT OJIHA
U3 BaXHEHIINX 3a7a4 10 (POPMUPOBAHUIO U PA3BUTHIO Y peOEHKA MOJIOKUTEIbHON
MOTHBALMU K Y4€OHOH AESITEIbHOCTH.

Jiis Toro 4ytoObl yyamuicsa C¢ OOJBIIMM HHTEPECOM M IO—HACTOALIEMY
BKJIIOUMJICA B pabOTy, HY)KHO cJenaTh TakK, 4TOOBI 3a/Jayd, KOTOPBIE CTaBATCA
NeAaroroM B XO0J€ Y4eOHOH AesITeNbHOCTH, YYEHMKYOBbUIM IMOHSTHBI, a TaKXKe
BHYTPEHHE MPUHATH UM. [pyruMu cioBamu, 4TOObl OHM CTaJIM 3HAUUMBIMH JJIs
y4allerocsl ¥ HaljIi, TaKUM 00pa3oM, OTKIIMK U OMOPHYIO TOUKY B €ro MHTEpecax

K U3y4acMOMY HIKOJIBHOMY IIPECAMCTY.
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Emé na magaspHOM 3Tame oOyudeHus B oOmeoOpa3oBaTeNbHOM IIKOJE, a
UMEHHO B HayaJbHBIXKJAccax ydeOHas MOTHBAIMS CTAaHOBUTCA OOJIBLION
npoOiaeMoi sl yduTenss — JACTH MIyMST, UX BHUMaHHUE HE CTaOWJIBHO W OHU
MIOCTOSTHHO OTBJICKAIOTCS, HE CJEMs 3a TeM, YTO TOBOPUT YUHUTEINb, HE MPUIAraioT
JIOCTATOYHBIX YCUIJIMN JUIsl BBIMIOJTHEHUS HE TOJIBKO 3a/IaHUM MOJy4yaeMbIX B Kjacce,
HO U JIOMAIIHUX 3aJIaHul, YUCHUKH JIFOOOW 1EHON CTpeMATCs MOJIy4yaTh XOPOIlne
OLIEHKH WJTH, HA00O0POT, MPOSBIIAIOT MOJHYIO allaTUIO K U3yUYEHHUIO TOTO WIIA UHOTO
MpeaMeTa, a U MHOT/Ia U B 1IEJIOM K yueHHut0. UeM crapiiie CTAHOBUTCS YUYEHUK, TEM
00JIbIlIe y HETO BBISABIIACTCS MPOOJIEM, KOTOPbIE CBSI3aHHBI C HEKETAHUEM YUUThHCA.
CrangapTHeIM crniocoOboM it (DOPMHUPOBAHMST YUEOHOM MOTHBAILMM, SIBISETCS
MOMBITKA CTUMYJIUPOBATh YYEOHYIO aKTUBHOCTh HEPAJAMBBIX YUaIIUXCSl, BHICTABIISS
UM IUIOXWE OIEHKH, MPU 3TOM JI€TH HAYMHAIOT TMepeXHBaTh, YTO HE BCET/A
JOCTUTAET LIEJIH.

Uccnenys mnpobiemy dopmupoBanus y4eOHOW MOTHBAIMU, MBI Oyaem
cchulaThCsi Ha HayuyHble Tpyabl A.H. JleoHTheBa. «YueOHas MoOTHBaLUs — 3TO
mpoliecc, KOTOPBIM  3alycKaeT, HalpaBisieT ¢ MOJJCPKUBACT  YCUIIUS,
HallpaBJ€HHbIE Ha BBHINOJHEHHE Y4YEOHOW JESATENbHOCTU. ITO  CJIOXKHAS,
KOMITJIEKCHAsI CUCTeMa, o0pa3dyemasi MOTUBaMU, 1EISIMHU, PEaKIMsIMHA Ha HEyady,
HACTOMYMBOCTBIO U YCTaHOBKaMHU ydeHuka»[20, c. 51-65].

Taxxe BO3BMEM TMOHATHS, KOTOPBIE CIEAYET pa3indaTh:MOTHB M IIEIb.
«enp —TO TpeaBUAMMBIA pE3yJbTAT, IMPEACTABISIEMBIA W OCO3HABAEMBbIU
yenoBekom».[20]«MoTuB — MOOYXKIACHHE K JOCTHXKeHHMIO meaw» [13, c. 115].
PasnuyaroTcsi MOTHBBI TOHHMAaeMble YYECHHUKAaMH M pEaNbHO JIECHCTBYIOIIHE,
CHOCOOHBIE Pa3BUTh MOTHBALIMIO K YYEHHUIO. YYalllUics MOHUMAET, MOYEeMy HaJlo
YUUTHCS, HO ATO €lle HE 3HAYWT, YTO OH HAYHET MPOSBISATH MHTEPEC K 3HAHUS
WCTAHET 3aHUMAThCA Y4YEOHOM MAesATeNbHOCTHIO. [IpW co3MaHuM KOHKPETHBIX
YCIOBUM MOHMMAeMble MOTHUBBI MPEOOpPa3yloTcs B pPEATbHO JIEHWCTBYIOIIME.
Hanpumep, mepBOKIACCHUK BCEMH CIIOCO0AMHU CTapaeTcsl OTIOKUTHBBITIOTHEHHE
JOMaINTHUX 3a7aHuii. Ho oH TOYHO 3HAeT, 9TO eMy HY)KHO TOTOBUTHh YPOKU, HHAYE

MOJYYUT HEYAOBJIETBOPUTEIBHYIO OTMETKY, OIOpYUT PpOIUTENEH, OT CrJa
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CIIEyeT, YTO YUHUThCA — 3TO €ro mpsmas o0s3aHHOCTb. Ho 3TOro mMoXeTr ObITh
HEJ0OCTaTOYHO, YTOOBI y peOeHKa cPopMUpOBaIach MOTHUBALUS FOTOBUTHh YPOKH.
[IpeanonoxuM, 4TO €My POIUTENHM TOBOPAT: «IIOKAa HE CHAEJacllb JOMAIIHEe
3aJlaHrie, Thl HE NOWAElIb UIrpaTh». Takoe 3aMeyaHue HUMEET MECTO ObITh, OHO
MOJKET MOJIENCTBOBAaTh, U OH BBHIIIOJHUT JIOMAIlIHEE 3a/1aHue. B co3HaHum pebeHka,
OecCIOpHO, CYIIECTBYIOT M JpPYrM€ MOTHUBBI (IIOJYyYUTh XOPOILIYIO OTMETKY,
BBIIIOJIHUTh CBOM OOS3aHHOCTH), HO 3TO TOJBKO IOHMMaeMble MOTHBBL. Ha
IICUXOJIOTUYECKOM  YPOBHEOHM JUII HET0 HEICWCTBEHHBI, a IOMJIMHHO
JEWCTBEHHBIM MOTHBOM SIBJISIETCS BO3MOYHOCTB IOTYJIATh C APY3bSAMH, ITOUTPAThH
U T.1. B KOHEYHOM HTOTE, BCIEACTBUE YIOBIECTBOPEHHS JCHCTBYIOLIETO MOTHBA
(peOEHOK XOpOLIO BBIYYMJI YPOKH) TMOJYYMJI XOPOUIYIHO OTMETKY, 00paaoBal
ponuteneii. [lo uWcTeyeHUI0O HEKOTOPOrO MepuoAa BpEeMEHU peOEHOK
CaMOCTOSITEJIBHO CaJUTCs 3a YPOKHU, IPOSBIAS COOCTBEHHYIO MHUIMATUBY. Takum
o0pa3oM, TMOSABIAETCS HOBBIM JEHCTBYIOIIMA MOTHUB: OH J€JIaeT JOMAlllHEee
3aJlaHre, 4YTOObI MOJIYYUTh XOPOILIYI0 OTMETKY, OTHBIHE B 3TOM 3aKJIKOYAETCS €ro
CMBICJI TPUTOTOBJICHHS 3aJaHUM.

3HaHUs caMH O cebe, MOTyYaeMble YUEHHKOM B LIKOJE, MOTYT OBITh IS
HEro JIMIIb CPEACTBOM MJIs JOCTMXKEHUS Ipyrux uenen (u3dexaTb HakazaHus,
3aCIYXUTh IOXBally, IMOJy4UThb aTTecTtaT, U T.1.). B 3TOM ciyuae pebGeHka
noOyX1aeT HE CTPEMIICHHE K OBJIAJIEHUI0O KOHKPETHBIMUYMEHUSIMH, YBICUEHHOCTD
IIPOLIECCOM YCBOCHHS 3HAHMM, a TO, YTO OH IIOJIyYUT B PE3YJIbTATE YUYEHHUs, TEM
caMbIM, HE BOCIPUHHUMAsl YYEHHUE, KaK €ro 00s3aHHOCTh. BBIAENSIOT HECKOJIbKO
THUIIOB MOTUBALMH, CBI3AHHOM C pE3yJIbTaTaMU YUECHUS:

. MOTHBALIMS, KOTOpPAsh Ha3BaHa OTPULATENBHOW YycioBHO. llox Hen
MOJIpa3yMeBalOT MOOYX/IEHUS IIKOJbHUKA, BBI3BAaHHBIE OCO3HAHHMEM HEKOTOPBIX
OTPEEICHHBIX HEMPUITHOCTEN UM HEYIOOCTB, KOTOPhIE BO3HUKAIOT, B CIIy4aeero
OTpULIAHUS K YYEHHIO (nakazaHus co CTOPOHBI pOIMTEIIEH,
HEYJIOBJIETBOPUTENIbHBIE OTMETKH OT y4YUTENeil, YKOPbl OJIHOKIACCHUKOB U T.II.).

Takas MoTHUBaIMg UMEET MECTO OBITh, HO OHA MEHEE JICHCTBEHHA, U KaK CJIEACTBHE
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HE TPUBOAMUT K YCHENIHBIM pe3yibTaTaMm (OPMHUPOBAHUS MOTHUBAIMHN K YYCHHUIO
[48].

. MOTHBAIUsl, KOTOpash HMEET IMOJOKUTEIbHBIA XapakTep, OHa
BBICTYNaeT B JBYX (opmax. 3Has TUN MOTHUBAIlMM, W yMes MpPaBUJIIBHO €€
copMupOBaTh, MEAArOTB CHJIAX CO3/[aTh T€ HEOOXOAUWMBIE YCIOBHS, KOTOPHIE
MOBJEKYT 3a CO0OW TOJKpEIUIEHHE COOTBETCTBYIOIIEH  IMOJIOKUTEIHHOU
MoTuBauuu. Eciam 3Ta MOTHBaLMs, HAPaBIEHHA HEMOCPEACTBEHHO HAa PE3YJIbTaT
YYEHHsI, TO HEOOXOJAUMBIMH YCIOBUSAMHM JJI €€ OCYIIECTBICHUS U TMOIJIEPHKAHUSA
MOTYT OBITh TOONIIPEHHUsI, BbIpa)kaeMble B TOKa3e IMOJE3HOCTH YCBAMBAEMBIX
3HAHWM, CO3/IaHUU TMOJOXKUTEIBHOTO OONIECTBEHHOIO MHEHHUd U T.1. Ecin
dopMupyemMass MOTHBAlLlMsl, CBsI3aHHA C 1EJIbI0 OOY4YeHHs, TO HEOOXOAMMO
OpPraHM30BATh TAKUE YCIIOBUS Ul €€ MOAJEpKaHusl, KOTOPhIEOYIyT coepKaTh B
cebe  uHpOpMaLMIO O  JOCTUTHYTBIX  pe3yJbTarax, HOpoOyxnatb Yy
yYEeHHMKAIlO3HaBaTelIbHbIe HMHTepechbl. YToObl ToOMIEpKaTh MOTUBALMIO IS
peOEHKa, CBSI3aHHYIO C MPOILIECCOM YYEHHS, BaKHOOPTaHU30BHIBATH YUYCOHBIIM
IpOLIECC YBJIEKATEIbHO, HANPAaBIATh YYEOHYIO NEATEIbHOCTh Ha aKTUBHOCTb WU
CaMOCTOATEIBHOCTh y4Yaluxcs, CHoco0CTBOBATh
UCCJIEI0BATENbCKOUIEATEIbHOCTH YUAIIMXCA, CO3/1aBATh YCIOBHS JJI MPOSIBICHUS
ux crocobOHocTeit [48].

06 »ddextrBHOCTH HOpMUpPOBaHMS yUeOHOW MOTHUBAIMU CBUACTEIHCTBYET
YPOBEHb PEANbHON YCIEBAEMOCTH IIKOJIBHUKOB. K HUM OTHOCSITCS CTaHIapTHBIE
IIOKAa3aTeJId IIKOJbHOM YCIEBAaEMOCTH, IOCEHIAEMOCTH 3aHATHI, NPOSBIICHUE
MHTEpeca K M3y4yaeMoMy MpeaMETy U TJIABHOE — MoKa3aTelu c(hopMUPOBAaHHOCTH
y4eOHOU JesITeIbHOCTH HIKOJIbHUKOB.

B mpomecce o0yueHuss THUIBI MOTHBAIMA MOTYT HU3MEHATCA. Bbiaensercs
HECKOJBKO TMPUYMH CIIOCOOHBIX M3MEHHUTh YYEOHYI0 MOTHUBAILMIO: BBIOOD
KU3HEHHOTO TIIyTH, HOBBIE YCTAaHOBKHM Yy4Y€HHKa (CTpeMJIeHHE OOXOAWUTh WU
MPE010JIeBaTh TPYAHOCTH), JUIUTENbHBIE Y/Iaul WK HEY1auu B MPOLECcce yueOHBIX

3aHATUH U 1.
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Psin oreuecTBEHHBIX U 3apyO€KHBIX NMEAAroroB M IMCHUXOJOTOB MPUIAIOT B
CBOMX HAy4HBIX TpyJaxX OTPOMHOE 3HAUYEHUE HE TOJHKO H3YYEHHUIO BHYTPEHHEU
MOTHUBAIIMHU, HO U €€ (POPMUPOBAHUIO, a TAKIKE CTPEMIICHUIO K HAKOILJICHHUIO OIbITA,
3HAHWUM, YMEHHUH, HABBIKOB. [[03HABaTEIIbHBIN UHTEPEC MIKOJIBHUKOB K TTOJTYYECHUIO
HOBBIX 3HAHUU SIBJIAETCS, CWJIBHO JCHCTBYIOIIMM MOTHBOM,TaK KaK OH HECET B
cebe OeCKOpBICTHBIN XapakTep. BenencTBue mo3HaBaTenbHOTO MHTEpeca peOEHOK
YU4UTCA HE Ui TOro 4ToObl HM30ekaTh Haka3aHUS  pOAUTeNed  3a
HEYAOBJIETBOPUTENBHYIO OLIEHKY WM MOJYYUTh OT 3TOT0 MaTEPUAIbHYIO BHITOY,
a MOTOMY YTO y HEro MPHUCYTCTBYET HEMPEOJOJUMOE >KEIAHUE MOIYYUTh st
HOBYIO HH(GOPMAIHUIO.

Ha coBpeMeHHOM »Tame pa3BUTHS MEAAaroTUKH, BOMpPOC (hopMupoBaHus
MOTHBOB Yy4€OHOM JESATEIbHOCTH IIKOJbHUKOB IO TIPaBy CUUTAETCS OIHUM
n3Hanbonee BaxHbIX. KauecTBo cpegHero obpa3oBaHMsi BO MHOTOM 3aBUCHUT OT
TOT0, HACKOJIbBKO OHO MOTUBHUPOBAHO y YYaIIUXCH.

OnHuM W3 JIEUCTBEHHBIX CIOCOOOB TOBBINIEHUS Y4Y€OHOM MOTHUBAIUU
IIKOJbHUKOB  SIBISIETCSL  PAallMOHAJIbHOE  BHEJIPEHWE U  HCIOJIb30BAHUE
MEXKIPEIMETHBIX CBSI3eh. «MexXIpeaMeTHbIE CBSI3U — B3aUMHas COTJIaCOBAaHHOCTD
y4eOHBIX TIpOrpamMm, OOYCJIOBIIGHHAas CHUCTEMOM HayK H JAUJIAKTHUYECKUMH
nenssMu»|[ 36] JIpuHIMIBl  TUIAKTHKH, KOTOpbIE HECyT B ce0e Hay4HOCTb,
MOCJIEA0BATEIbHOCTh M CHUCTEMATHUYHOCTh TMOJYYaeMbIX 3HAHUU TpeOyroT B
y4eOHOM IIJIaHE KaKJI0TO0 COBPEMEHHOTO Ie/Iarora OTJACIbHBIX MPEAMETOB TaKUM
o0pa3oM, 4TOObI H3y4Y€HUE OJHOTO MpEeAMETa MOIJIO ONHUPAThCAd Ha 3HAHUS,
u3JIaraeMbi€ B APYrux npeamerax. MexxnpeIMeTHbIE CBSA3U SBIISIIOTCS aKTyaJbHBIM
CPEIICTBOM OpraHM3aIMi KOMILIEKCHOTO MOAXOAa K OOYYEHUI0 W BOCIHTAHHIO
ydamuxcs. Vcrnoap30BaHUEMEXIPEIMETHBIX CBsI3el B yueOHOM mpolecce
MO3BOJISIET C(POPMUPOBATH Y YUAITUXCS CPETHEr0 3BEHA HE TOJIBKO MOHUMAHHEO
CUCTEME MOHSTUM, HO U MPEJICTABICHUE YHUBEPCAIBHBIX 3aKOHOB, a Y Y4YalluXcs
CTapIIMX KJIAcCOB — 00 OOIIMX TEOpHsIX, a TAKXKE KOMIUICKCHBIX MpobiieMax.
Hampumep Ha ypokax ¢Gu3uKd, HEOOXOIWMO HCIOJIb30BaTh MaTeMaTHUYECKUE

MOHATHA, HCIIOJB30BATL A3LIK MATCMATUKW OJIA PCIICHUSA (1)I/ISI/IIIGCKI/IX 3agad,
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JIPYTUMHU CIIOBAaMHU OINEPUPOBATH pPaHEE H3YYCHHBIMH (POpMyJIaMH Ha ypoKax
MaTeMaTUKH. Tak e TMpU HM3YYCHUH HaNpuMep MOJEKYSIpHOH (GU3UKHA B
HIKOJIBHOM KypCe, HeOOXOAMMBI 3HAHMSI O CTPOCHUHU aTOMa, MOJIEKYJbl U B LIEJIOM
BEIIECTB, KOTOPBIE OOJiee TITyOOKO M3y4aroTCs Ha YPOKaxX XUMHUHU. MeXInpeaeTHbIe
CBSI3M TOBBIIIAIOT YPOBEHb HAYYHOCTU OOY4YEHHs, HATalKUBas OOydarouuxcs
3aHUMAThCSl UCCIEOBATENIbCKON AESTENbHOCTBIO, U €r0 Pojb B (OPMHUPOBAHUU
HAy4YHOTO MHUPOBO33PEHUSI Yy IIKOJIBHUKOB. CYIIECTBYIOT pPa3IUYHbIE BUJIbI
MEKIIPEIMETHBIX CBSI3CH:

1. DaKTUYECKHUE CBS3M — 3TO T€ CBS3M MEXKIY YYCOHBIMHU MPEIMETaAMHU,
KOTOpbI€ (POPMUPYIOTCSI HA YPOBHE KOHKPETHBIX (PaKTOB;

2. [TonsiTuiiHbIE CBSA3M, HANpaBiICHHBI Ha (OPMHUPOBAHUE MOHATUN, OHU
SBJISIIOTCS] OOIIMMM JIJ1s1 POJICTBEHHBIX MIPEAMETOB;

3. TeopeTndeckue CBSI3M — ATO LIEJIbIE CUCTEMbl HAYYHBIX 3HAHUW B
onpeeIéHHON MPeIMETHOM 001acTH;

[IpoGiiemaMUMEXIPEIMETHBIX CBSI3€H 3aHUMAJIMCh TI€arord €mie B
nanexkoMm mponuioM. B Poccun 3HaueHHe MEXNpEIMETHBIX CBs3eil 000CHOBAIU
B.®. Onoescknii, K.JI. YIunHCKHI 1 IpyTHE NEAATOTH.

Peanuzamuss MeXnpeIMETHBIX CBsI3€l CHOCOOCTBYET CHCTEMaTH3AIlHH,
rJIyOMHE U MPOYHOCTH TMOJYYEHHBIX HAa ypOKax 3HaHU, TOMOTraeT chOopMHUpPOBATH
Yy YYEHUKOB LIEJIOCTHYIO KaPTUHY MHpA.

Takum oOpa3om, OJHMM M3 CIOCOOOB TOBBIMIEHUS YYEOHOW MOTHBAIMH
IIKOJIBHUKOB,ABJISICTCS PAlMOHAIBHOE HCMHOJIb30BAHUE MEXIIPEIMETHBIX CBS3CH.
[Ipu oOyuyenuu a1000MYy MPEeIMETY 3HAUUTEIBHYIO POJIb UTPAIOT MEKIIPEIMETHbBIC
CBSI3U, B TOM YHMCJI€ U JJIsl TOBBIIIEHUS T0O3HABATEILHOTO UHTEPECA IIKOJbHUKOB K
MOJTYYEHUIO HOBBIX 3HAHUU. Bo-TepBBIX,MEKIPEIMETHBIC CBSI3U MPEICTABISIOT
HaZEKHYIO OTIOPY, APYTUMH CIIOBaMU (PYHIAMEHT JUTsI TIOJTHOIIEHHOTO BOCTIPUSTHSA,
MOHUMAHUS W YCBOCHUS HOBBIX 3HAHHWM, (OPMUPOBAHUS HABBHIKOB U PA3BUTHS
YMEHUM; BO—BTOPBIX, MO3BOJSIOT 0000IIaTh U CUCTEMATHU3UPOBATh UMEIOITUICS
A3BIKOBOM M PEYEBOU OMBIT U, B—TPETHUX, UCIOJIb3Ysl HAYYHBIN MOAXOJ, a TAKXKE

BCECTOPOHHE M3y4Yasi TEMY ypoKa, 00eCIeYrBaIOT MOJIHOTY 3HaHMM [47].
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2 MeToauueckne 0OCHOBBI MCIIOJIb30BaHMSI MEKIPEAMETHDIX CBsI3eH 1o

(pu3uke B 0011€00pa30BaTEJIbHOM LIKOJIE

2.1 CBs13b Kypca (pu3MKH ¢ MATEMATHKOI

CoBpemeHHas (pu3MKa pa3BUBAETCS B TECHOM CBSI3M ¢ MaTeMaTukou. Ilpu
TOM OYEHb Ba)XHO, YTOOBI MOHSTHS KOTOPBIE HCIIOJIB3YIOTCS B MAaTEMaTUKE U
¢u3uKe nonydanu Obl COINIACOBAaHHYIO, B3aMMHO JOIOJIHSIOIIYIO TPAKTOBKY.

bonbiioe BHMMaHuE HY)XHO OOpaiaTh TakKe Ha BHEApPEHUE B (PU3UKY
COBPEMEHHOTO MaTEMaTUYECKOTO fA3bIKa, B KOTOPOM BEAYIIYI0 pOJIb HUIPAIOT
OCHOBHBIE€ TIOHSTUS CHUMBOJIBI TEOPUU MHOKecTB. HyXHO 4TOOBI y yuammxcs
ObUTM  C(OOPMHUPOBAHBI OCHOBHBIE TOHATHS W 3aKOHBL, a TaK XK€ YMEHUE
NOCTPOEHUs I'paUKOB, BEKTOPOB, U J1p. Tak kak ecnu He OyAyT chOpMUPOBAHBI TE
3HAHMS M YMEHHMs], ydalluecs HE CMOTYT YCBOMTh MaTepHall, KOTOPBI OMUPAETCS
MMEHHO Ha TO, YTO OHH YK€ JIOJKHBI ObLIIM 3HATh U3 MATEMATHKHU.

B3auMoCBA3b 3THX HayK BBIPA)KAa€TCS BO B3aMMOCBSI3H UX HJIEH U METOJIOB,
KOTOPYIO MOXHO YCJIOBHO pa3JeinTh Ha TPU BUJA:

1)  ®wusuka CTaBUT 3aJaydl CO3/1aTh HEOOXOIUMBIC I HMX PpEIICHHS
MaTeMaTHUYeCKUe METOJbl, KOTOphIE B JalbHEWIIEM CIyXaT 0a30i A pa3BUTHS
MaTeMaTtuyeckorm Tteopuu (Teopus auddepeHumanbHoro ucuucienuss HproToHa
JUISL pelIeHUs 3a/1a4u O JBKEHUH Tel). Ha HeKOoTOphIX ypokax (GU3UKU UCXOAS U3
NOTPeOHOCTEM, JOMYCTUM JMJiA DPELICHUs 3a/ady, BBOJASTCS HOBBIE MOHATHS HE
u3ydyaemble €lie B MaTeMaTUKe, HO B JajbHEHIIEM Ha YpOKax MaTeMaTHKe
BBEJIEHHOE (DU3HUKOM MOHATHE (POPMATTU3YETCSI, YTOUHSIETCS U JOTIOIHAETCS .

2)  Pa3Buras Martemartuueckas TEOpHsSl HCIOJB3YyeTCS JUIS aHalni3a
bU3MYEeCKUX SBJICHUN, YTO YacTO MPUBOIUT K CO3/IaHUI0 HOBOW (PU3MUECKOU
TEOpHH (TEOPUS JIEKTPOMArHUTHOrO NoJii MakcBeia), KOTopast B CBOXO OYEpeb
OPUBOAUT K Pa3BUTHUIO (PU3MYECKOM KapTHUHBI Mupa (B JaHHOM HpUMEpE —
AIIEKTPOJIMHAMUYECKOW) M K BO3HHUKHOBEHHUIO HOBBIX (DU3MUECKUX MpoOsIeM

(cnenuanbHasi TEOpUsi OTHOCUTEIIBHOCTH ).
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3) ODwusmyeckas TEopus B CBOEM  Pa3BUTHM  OMHpAETCs  Ha
MaTeMaTHYECKUW ammapaT, KOTOPBI pa3BUBAETCS U COBEPIICHCTBYETCS MO Mepe
ero HCIOJIb30BaHMUsI B ¢u3uke (00mas Teopus OTHOCHUTEIHHOCTH TEH30pPHBIH
aHaJln3, KBAHTOBAas MEXaHUKA U MaTPUYHOE MCUUCIICHUE, SJIEMEHTApHbIE YaCTHUIIbI
U TEOPHS TPYIIII).

OTu HarpaBieHUs CBA3eH (PU3MKM U MATEMAaTUKHU OTPAXKarOTCsl B O0yUYEHUH,
U HOCST ABYCTOPOHHHI XapakTep. Tak kak HE TOJBKO Ha ypOKax (DU3HKH MBI
OpUMEHseM 3HaHWs U3 MaTeMaTHKH, HO M Ha YPOKaxX MaTEeMaTUKA MBI
BCIIOMHHAEM, U OINKpaeMCsl Ha 3HAHHWA, MOJyYEHHBbIE MPHU YCBOCHUU Y4EOHOTO
MaTepuasia Ha ypokax ¢usuke. B (Tabmume 2) B kadecTBe mpuMepa MOKa3aHa
peanu3anusi MEXIPEAMETHBIX CBsized (QU3MKU M MaTeMaTuku B |X kiacce mpu

HN3Y4YCHUHN MCXAaHUKH.

Tabnuna 2 — PeanuzanusMexnpeIMETHBIX CBSI3€H NMPU U3YYECHUU MEXAHUKHU B 9

KJIacCe
UTo HY)XHO U3 Kypca MaTeMaTHKU (U3HKe UYrto ¢usnka 1aeT MaTreMaTHKe
BexTop 1 onepauuu Haja BEKTOpaMu [IpuMepsl BEKTOPHBIX BEIHYUH
(s, v,ad, F ) ¥ oTepaIMii Hal HUMH
Cucrema KoopAHHAT [Inockass M TpOCTpaHCTBEHHas JEKapTOBBI
CUCTEMBbI KOOPJUHAT
Pagnannas mepa yria, cooTHouieHHE Mexnay | Pemenue 3ajad, TTOMOTAOIIIHNX
paaraHoM U rpajaycom (hOpMUPOBAHHUIO MATEMATUYECKOTO SI3bIKA
Jluneiinas @yukius, e€ rpaduk VYpaBHEHUsT KOOpAMHATBL X = Xo + U, t U
CKOPOCTH V = Vg, + a,t , TpaduKu IBUKEHUS
KpagpatHas ~ ¢QyHKIMA W KBaJApaTHOE | YpaBHEHHE KOOPAWHATBI X = Xg + Vg, t +
YpaBHCHHC a"ztz, ypaBHEeHHE TpaeKkTopuny = f(x)
[ToHsITHS O TPUTOHOMETPUUYECKUX (DYHKIIHSIX Pemenue 3anaq

PaccMoTpuM BO3MOXKHOCTH MEXKIPEIMETHBIX CBS3€H (DM3UKH U MAaTEMAaTHKU
Ha M[OpUMEpPEe U3YYECHHUS BOMPOCOB TIeoOMETpUYeckor ontukn B & wu 11
kinaccax(Tabmuma 3).Tak kak MHOTHE OCHOBHBIC TIOHATHS W 3HAHUS W3
MaTeMaTUKHU MPUMEHSIOTCS JIs U3YUYEHUs PU3UUECKUX SBJICHUS U TIpoiieccoB. JIJis

MOCTPOEHUS, U PEIICHUS 3a/1ay, CIEAYeT MPUMEHATh YK€ NIPUOOPETEeHHbIE 3HAHUS
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N3 MATCMATUKHU, WM OHNUPA]ACH HA 3THU 3HAHWA HN3y4aTb W IIPUMCHATH YTO—TO

HOBOC.

Ta6J'II/IHa 3 — DaeMeHThl MaTeMaTUYCCKUX 3HAHUU IIpHU U3YUYCHUU BOIIPOCOB

F€OMETPUYECKON ONTUKHU

Bomnpocsr FEOMETPUYECKON | DIEMEHTBI Bo3moxHoe MECTO
OINTUKHU MaTeMaTHYeCKUX 3HAHUI IPUMEHEHHUS MEXIPEIMETHBIX
CBSI3€H Ha YPOKE
8 KJacc
OtpaxkeHue  cBera. 3akoH | JIyy, yron, paBeHCTBO | M3yueHune 3akoHa OTpa)keHUs
OTpaKeHUs yIJIOB, NeprneHaAuKysp | ceera. Pemenue 3amay.
(HOpMAaIB)

[1mockoe 3epkaiio.

OceBas cuMMETpHS.

[Toctpoenne wu3z00paxkeHUs: B
IJIOCKOM 3€pKaJie.

[Tpenomnenne cBera. 3akoH | JIyd, yron, coorHowmenue | M3yuenue 3aKOHa
IIPETOMIICHUS. YyIJIIOB B  TPEYyrojbHUKE, | IpesnomiieHus. Pemenue 3anau.
CHHYC yria B

IIPSIMOYIOJIBHOM
TPEYrOJIbHHKE.
N3ob6paxenue, nasaemoe | Iloctpoenue [Toctpoenne wu3zo0paxkeHul B
JUH301 napajyieNIbHbIX — NPsAMBIX, | JIMH3aX. Pemenue 3anauy.
IIEpeECEeYEeHUE TPEX MPIMBIX
B TOYKE.
11 xnacc
[Tpunuun TI'roiirenca. 3akoH | CooTHoueHue yrioB B | Jloka3areiabcTBO 3aKOHa
OTpa’KeHHsI CBETA. TPEyrojibHUKE,  MOA0OMEe | OTpaxkeHHUs cBera. Pemienue
TPEYTrOJIbHUKOB. 3ajau.
3aKOH MPEIOMIIEHHUS CBETA. Yron mexnyYron wmexny | JlokazaTenbcTBo 3aKOHa
JBYMSI B3aMMHO | mperomMieHus. Pemenue 3aaay.
NEPIEHIUKYISIPHBIMU
CTOPOHAaMH, COOTHOIIEHHE
yIJIOB B TPEYTOJIBHHKE,
CHHYC yIJIa, TAaHT€HC yIJa,
COOTHOILIEHUE  TaHIE€HCa
CHUHYCa MaJIbIX YTJIOB.
[TostHOE OTpaXkeHHe. CootHomieHne yriaoB B | BeiBox 3HAYEHUs yria

TPEYroJbHUKE, CUHYC YIJIa.

MOJIHOTO OTpa)keHus. Pemenne
3a7ad4.

dopmysia  TOHKOH
YBenuueHue JTUH3bI.

JINH3HI.

[TogoOue TpeyroJbHUKOB,

CBOMCTBA IIPONOPLUH,
npsimas 51 oOpaTHast
IIPONOPLIUOHATIBHOCTH.

BriBoa ¢hopMyn1 TOHKON JIMH3BI
yBenudeHus. Penienue 3anad.

[Tokaxxem BO3MOXHOCTh npuMmeHeHuss MIIC dyepe3 wHTErpauuio 3HaHUM

MaTeMaTUKHu B (PM3UKY MPU PEIICHUH 3a7a41 Ha 3aKOH MPEJTIOMJICHUS CBETA.
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3agaua 1

Yepe3 Kakoe BpeMs Tejo OpOIIEHHOE BBEPX cO ckopocthio 20 M/ |

JTOCTUTHET BBICOTHI 15 M? MOXeET JI OHO TOCTUYD 25 M?

JlaHo:

g= 10M/C2
v=20M/.
hy =15mMm
h, =25m

t—7?

Pemenue:
gt
S =vt—=>—
'
S = vt — 5t?2

PaccmoTpum BeicoTy hy = 15 M
[ToxcraBinsieM TaHHBIC
15 = 20t — 5¢2
5t2—20t+15=10
t? —4t+3=0
D=16—-12=4

4 — 2
t1=—2 =
442
t2=—2 =

Paccmotpum BeIcOTYy hy = 25
IloxncraBisieM naHHbBIE

25 = 20t — 5t

5t —20t+25=10
t?—4t+5=0
D =16 — 20 < 0 (HeT KOpHEeW)

CrnenoBaTeNlbHO, HET TaKOro 3HA4YCHUS t , TIpH
KOTOPOM TEJIO JOCTUTIIO OBI BEICOTHI 25 M.

OtBet: t; =1c.t, =3 c.
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3agaya 2

[lect BbICOTOM 3 M. BbICTyMNaeT U3 BoAbl Ha 50 cMm. OnpenenuTs JJIMHY TEHU

OT IICCTAa Ha IMMOBECPXHOCTHU BOALI U HA THC BOAOCMA, CCJIM YIJIOBAA BbICOTA COJIHLIA

HaJ ropu3oHToM 300 (1mokazarenpb npesomiaeHus Bojbl 1,33).

JlaHo:
a=3M
b=3wm
@ =300
n =133
Ly, Ly,—7?

Pewenue:

Yron 0,00, =300 (mo ycnoBuio), TOrga yroiu
nagenusa @ = 900 — 300 = 600.

Tensb Ha Bosie L; = OA, Tens Ha nHe L, = BK.

AOAO; BHem 003 = b, yronr A = ¢ , yronO = 900
_ B
~ tang

L, =0,5-V3=0,85M

Ly

sin a
, = M — 3aKOH IPEJOMJICHHS CBETA
sin B8
in g sina
sinff =
n
~ Sina
B = arcsin

B = arcsin 0,64 = 400
L, = BC+ CK, BC= 0A = L;. Paccmorpum ACAK ,
BHeM CA=a — b ,yronC =900 ,yron A= pf

. B CK
an,B—a_b

CK=(a—b)tanp
CK=(3-0,5tan40" = 2,5-0,83 = 2,1 (M)
L,=BC+CK=085+2,1=295 (™M)

OTBeT: AJIMHA TEHH Hd ITIOBEPXHOCTH BOJbI 85 CM,

a Ha aHe 2M 95cM.
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3amaua 3

ABTOMOOWJIb JBUXKETCS MO 3aKpyTJeHUuI0 Joporu paauycom 20M ¢

LIEHTPOCTPEMUTEIBLHBIM yCKOpeHuem 5 M /cz' Uemy paBHa CKOPOCTh aBTOMPOUIIS?

JlaHo: Pemenue:
R=20mM YCcKOpeHHe CBSI3aHO C PaJlyCOM OKDPYKHOCTH H
a=5M /C2 JTMHEWHOHN CKOPOCTBIO:
? v’
U1 a =?,0TKyI[av=\/a-R;

v=\/5 M/ 20 = 10M/

OtBet: v = 10 M/,

3amaua 4

YenoBeKk, paBHOMEpPHO MOAHMMAs BEpPEBKY, JOCTal BEIpPO C BOAOW W3
kososna riayounoit 10 m. Macca Beapa 1,5 kr, macca Boasl B Beape 10 kr. Kakyto

paboTy OH MPHU ITOM COBEPIIIHII?

JaHo: Pemienue:
h=10wm™ W3 onpenenenus padoOThI:
M =1,5kr A=F-h-cosa
m = 10 Kr I'ne F —cuna HaTsKeHUsT BEPEBKU, paBHas IO
g=10"Y /cz TpeTbeMy 3aKOHY HbIOTOHA cuile TSKECTH:
) F=M+m)-g
Yron a=0(cosa=1) — yronm Mexay CHION
HATSDKCHUS U IEPEMELICHUEM.
[Monyaum: A= (M +m)-g-h
A= (15kr+ 10 kr) - 1OM/C2 -10 M = 1150 [Ix.
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OtBeT: A = 1150 Ik

B xonme mpemnomaBaHuss (PU3MKKM W MaTEeMAaTUKU HEOOXOTUMO PEryIspHO
oOpaimiaTe BHMMaHUE Y4YallMXCS Ha TO, YTO MaTeMaTHKa SIBJSETCS MOIIHBIM
cpencTBoM sl 0000mieHns (U3MYECKUX TIOHATHM HW 3aKOHOB. MaTemaTuka
HpeACTaBIsIeT annapaT s BBIpaKEHHs 00X (GU3NYECKUX 3aKOHOMEPHOCTEH U
METOJIbI PACKPBITUSI HOBBIX (PU3MYECKUX sIBIICHUN u (PakToB, a (U3MKa, B CBOIO
ouepe]lb, CTUMYJIUPYET pa3BUTHE MATEMATUKH TOCTAHOBKOW HOBBIX 33/1a4.

Takum 00pa3oM, MEXIpeAMETHas CBA3b MEXKAY IIKOJbHBIMU KypcaMH B
GU3MKN W MaTeMaTUKHU COJEPKUT OOJIBIINE BO3MOKHOCTH B J€Jie TOBBIIICHUS
HAyYyHOTO0 YpOBHS TMpPENOJaBaHUsl KaXIbll W3 3TUX JUCHUIUIMH, [O03TOMY

B3aMMOCBA3b MCKIY HUMU H€O6XOI[I/IMa C CaMOI'0 Ha4vaJla uX U3yUCHH.

2.2 Cs3b Kypca GU3HUKHU ¢ XUMHUeil

@u3nKa U XUMHUSI 4aCTO B3aMMHO JOMOJIHSIOT APYr ApPyra, NOCKOJbKY Ha
ypOKax 10 3TUM MPEAMETaM OJIHU U T€ K€ SIBJIICHUS U MPOLECCHl PACCMATPUBAIOT C
pasHbix ctopoH. K umciy BaxkHeWmmx, oOnmx st GU3MKU U XUMHUU TOHSTHI
OTHOCSITCSI TIOHSITUS BEILIECTBA, MACChl, BECA, YHEPTHH, & TAKKE 3aKOH COXPaHEHUS
Y TIPEBPAILEHUS DHEPTUH, DTIEKTPUUECKUX 3aPsI0B, FJEKTPUUECKOTO TIOJISI U T.]T

Baxnelme TeopeTUUECKHE MEXKIPEIMETHbIC CBSI3U (DU3UKU U XUMUH
0OyCIJIOBIIEHBI U3yYE€HHUEM OJIHUX U TEX K€ TEOPUl: MOJCKYJIIPHO— KHHETHIECKOM
U DJICKTPOHHOM, TEOPUU CTPOCHUS aTOMa U JIp.

B3auMocBs3ps npenogaBanusi GU3NKKA U XUMUU OCOOEHHO HEOOXOJMMa MpHU
U3YYEHUH aTOMHO — MOJIEKYJSIPHOTO CTPOEHHUSI BElIeCTBa. DJIEMEHTHl aTOMHO —
MOJICKYJISIPHOM TEOpUH HM3Yy4aloT Ha ypokax (Pu3Mku B ceapbMOM Kiacce, 4To
OKa3bIBAET CYILIECTBEHHYIO MOMOIIb MPENOJIaBaHuI0 XUMUH. [IoHsATHE MOJEKYIIbI

3aTeM pa3BUBAETCS HAa YPOKAX XMMHUHU B BOCBMOM KJIACC€ HA OCHOBE MOHSATHH 00
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aroMax, XUMHUYCCKHUX 2JICMCHTAX W BaJICHTHOCTH. Baxnoe 3HaueHue AJI1 pa3BUTHUA

MOHATUH 00 aTOME U MOJICKYJie UMEET BBEJCHUE XUMHUECKUX (HOPMYJ, U3yUdeHUE

XUMHYECKHUX CBOMCTB BCIICCTB 1 XUMHUYCCKHUX peaKHI/Iﬁ.

Baxxupie popmbl cBsI3u MpenogaBaHusl GU3UKU U XUMHUU — pPelIeHne (HU3NKo

— XHUMHYCCKHX HWIIM XHMHKO — (1)I/IBI/I‘ICCKI/IX 3aga4, IMPOBCACHHUC KOMIIICKCHBIX

BKCKprHﬁ, PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a44 U T. .

[Tpumepom peanm3anuu MEXMPEAMETHBIX CBSI3eH (PU3UKA U XUMUU MOXKET

CITY’)KUTh (POPMHUPOBAHUE Y yUaIIUXCs 3HAHUM 0 cTpoeHuu Beniectsa (Tabmuia 4).

Ta6nuna 4— ®opMuUpoBaHUE Yy yUAIIUXCS 3HAHUM O CTPOCHUU BEILIECTBA

Knacc [IpeameTsl
Pusuka Xumus

7 DONeMEeHTbl MOJEKYJIIPHO— KHHETUYECKOW TEOopuu
CTPOEHUS BEIECTBA

8 DONEeMEeHTbl MOJEKYJISHO— KHUHETUYECKOM Teopuu | DIEeMEHTHI aTOMHO -
CTPOEHUS BEIECTBA MOJIEKYJISIpHON TEOpHH
[IpencraBieHust 0 CTpPOEHUM aToma CTPOEHHUSI BEILIECTBA

KBaHTOBBIE NpecTaBICHUS

10 MonekynsipHO— KHUHETHYECKas TEOpUsl CTPOEHUs | DJIEMEHTHI AEKTPOHHOU
BElIECTBA TEOpUU CTPOCHMSI BEILIETBA
DneMeHTHI 3JIEKTPOHHOM Teopun

11 DneMeHThl KBAaHTOBOW T€OpUHU

3anmaga 5

m, = 15,003076 a.e.m.

Jano:

Penienue:
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Z=28 Haiinem nedekt macc siapa:

N=7 Am=(Z-m, +N-m,)—m,;
m, = 15,003076 Am = (8-1,007276470 a.e. M. +7
a.Cc.M. * 1,008664902 a.e. M.)
c2 =9315 —15,003076a.e.m.= 0,116 a.e. M.
d. €. M.
Brrancinm 3HEpruro CBA3M:
Ep—7?

E,=Am-c?;

M5B
E;=0,116a.e.M.-931,5 —— = 108 MaB.
a.e. M.

OtBet: E.;, = 108M3B.

3amgada 6

AKTUBHOCTH PaINOAKTUBHOT'O 3JICMCHTA YMCHBIINJIACh B 4 pasa 3a 8 CYTOK.

KaxoB nepuoj nostypacmnajia 3Toro 3j1eMeHTa’?

JHano: Pemenue:
A — 4 N3 popMyIbl akTHBHOCTH TIpemiapara:
Ao _t _
T A T
t =8cyr. A=Ay-2 1/ZI/IMeeMA—0=2 2 = 4 = 22,
i .
T1/, = Torya:
t t 8
_E = 2, OTKYI[aTl/Z =z=-= 4 cyT.
2
OTBerT: T1/2 = 4 cyT.
3agaua 7/
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HaliTy uniciio MoJieKyJ B alFOMUHHUEBOM JI0’KKe Maccor 270 T.

JlaHo:

m = 0,27 kr
KI'

M=27-1073
MOJIb

N, = 6,02 - 1023

N-=?

3amauda 8

Penrenue:

N3 popMyipl KoardecTBa BEIIECTRA!

m N

U=M=N_A

m
Bripa3um uncio mosekyn N = w Ny

0,27 kr

= .6,02-1023 = 6,02 - 102+

MOJIb

OTBeT: 6,02 - 10%* Mmosexy..

B 6amione o6bpéMoM 1,66 M3Haxomurest 2 KT a3ora IIPU JABJICHUU 10° a.

KakoBa temnieparypa sroro raza?

JaHo:
V=166M
m = 2 Kr
p =10°Ta
KT
M=128-1073
MOJIb
K
R =8,31 ﬂ—
MoJIb - K
T-?

Penienue:

N3 ypaBHenus MenaeneeBa — Kitanerpona:

m
p.V:—.R.T

M
_ p.V.M
IMomyunm T = —
10°Ma- 1,66 M3 - 28 - 1073 —
T = T o7k — 280K = 7°C.
2 Kr- 8,31
MoJib-K
OtBet: T = 7°C.
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Taxum oOpazom, peanu3zanusi MEXIPEIMETHON CBS3U Ha ypokax (HU3UKU C
NPUMEHEHHEM 3HaHUN U3 00JaCTH XMMUHU HE0OX0uMa U BayKHA. Y Yalrecss MOTyT
IPUMEHUTh T€ 3HAHMS, KOTOpPbIE OHM M3YyYWIM Ha JPYIMX YpPOKax, 4YTO

CHOCO6CTByeT IMOBBILICHUTIO 3aMHTCPECOBAHHOCTHU B PCIICHHUN KOHKPCTHBIX 3a/1a4.

2.3 CBs3b Kypca ¢pu3uku ¢ OuoJioruei

[Ipy wu3yyeHUHM OHOJOTMYECKUX AUCHUIIMH (OOTAaHUKH U 300JIOTHUH)
yyaluecs HUCIOJIb3YIOT Takue (PU3nyecKkue MOHATUS, KAaK KOJIUYECTBO TEIJIOTHI,
TeMmIeparypa, CBET, BIAKHOCTh U JIp., 3HAKOMSTCS C MPOSIBIICHUEM CBOMCTB ra3os,
KUJKOCTEM W TBEPHABIX TEJ, MOJYYalOT MEPBOHAYAIBHBIE YMEHHS IOJIb30BaTHCA
BECaMU, MUKPOCKOTIOM U HEKOTOPBIMH JAPYTUMU MPUOOPAMHU U UHCTPYMEHTAMH.

OTW TepBOHAYANbHBIC TOHITUS M YMEHUS HYKHO HCIOJL30BaTh MpU
u3ydeHun ¢usuku. C Japyrol CTOpPOHBI, B CEIbMBIX—BOCBMBIX KJjaccax
npenojaBareyid OMOJIOTUU JOJDKHBI B TOJHYIO MEPY ONHUPAThCS HA 3HAHUS IO
busnKe, KOTOpbIE ITy0kKe MOMOTAIOT MOHSTH CYIIHOCTh CIIOKHBIX OMOJIOTUYECKHUX
SABJICHUA W HAUTU TyTH HE TOJBKO HX H3YYEHHS, HO M YNPABICHUS STUMH

SABJICHUSIMU.

3amaua 9

Yactota konebaHuii kpbUibeB komapa 600 I'm, a mepuon koyieOaHuit
KpbUTbEB mMens 5 Mc. Kakoe U3 HaceKOMBIX cenaeT mpu nojieTe 0oJIbIe B3MaxoB

KPBUIbSIMH 32 | MUH U Ha CKOJIBKO?

Jano: Pemenwue:
= t 1
Vi 600 FH An=VKt—T= (VK—T>t
T=5mc=5-10"3c
— — — — 4
t=1mMuH.= 60 cC. An—<6OOFu—m>6OC—2,410
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An-?

3amgada 10

Tak xak An > 0 , To Ooablle KoOJICOAHUN J€TIaeT
KoMmap.

OtBeT: Komap.

KpbLabs mmuesnsl, JeTsiei 3a HeKTapom, KoseomoTcs ¢ yactoroi 420 ', a

npu mnosiere obpatHo (¢ HekTapoMm) U, = 300 ['m. 3a HekTapoMm mmyesna JETUT CO

ckopocThio v; = 7M/, a obparHo co ckopocteio V; = 6M/.. IIpu nonere B

KaKOM HaIIpaBJICHHH ITYCJIa COACIIACT OoJIbIIIE B3MaXOB KPBUIBAMHA U Ha CKOJIBKO Al’l,

€CJTH PACCTOSTHUE OT YJIbS IO IIBETOYHOTO oyt S = 500 m?

Jano:
W =420Tln
W, =300 Iy
vi=17 M/c
v, =6 M/c
S=500m
An-?
3amaua 11

Pemenue:
S S Hz
A — —_— - = S N
n =W v, H1 vy (Uz 771)
An = 500 (300 'm 420 Fu) — 5000
TN TeMy T My ) T

OtBeT: ITo myTH K momo myena ciaenana Ha 5 - 103

B3MaxoB 0O0JIbIlIe, YeM 00paTHO.

BonasiHoit mayk-cepeOpsiHka CTPOUT B BOJIE BO3IYIIHBINA JOMHK, IEPEHOCS Ha

Jankax U OpIOLIKe My3bIPphKH aTMOC(EPHOro BO3AyXa U MOMEMIAast UX MOJ KYIOJ

MayTUHBI, IPUKPEINICHHON KOHLIAMH K BOAHBIM pacTeHUsiM. CKOJIBKO pPEcOB HAI0
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cllenaTh TayKy, YTo6bI Ha rTy6uHe 50 CM MOCTpouTh JOMHUK obbemMoM 1 cM3, eciu

KaXIbIi pa3 oH 6epeT S5MM>BO3IyXa 1o aTMOc(hepHBIM JaBIeHHEM?

JlaHo: Pemenue:
— 5 P,
Py =10°Ma PoVo:(Po‘FPgh)V;V:Vom;
— 103 KI'

p /M3 N = Vmax _ Vmax PO + pgh — Vmax (1 + pgh)
h=50cm=0,5Mm %4 |14} Py Vo P,
vo=5mm> =5 g et [ 103KT/ 5-10M/ ,-05m
=—7|1+
.10 3cM3 5-1073cm3 10° Ia

= 210

_ 2
Vmax = 1 CM

N-?

OTBeT: 210 peucos.

Takum oOpa3om, MEKIpeAMETHAs CBS3b MEXKIY IMIKOJBHBIMH KypcaMu B
GU3UKM U OHOJIOTUU COJEPKHUT OOJIBIIME BO3MOXKHOCTH B J€Ji€ MOBBIIIEHUS
HAy4YHOTO ypOBHS TmpernogaBanus (usuku. [Ipu m3ydyeHnn (UMK BO MHOTHX
MOMEHTAaX HYXXHbl 3HaHUS U3 Ouosioruu. I[loaTOMy MeEXIpPEeAMETHYIO CBSI3b

ClIelyeT NPUIEP>KUBATHCS IPU MPOBEACHUU YPOKOB (DU3HUKHU.

2.4 Cs3b Kypca (U3MKH C IPenojaBaHueM I'YMAHUTAPHBIX MPeIMETOB

Duzuxa u ucmopu:.

OcobeHHOCTBIO OOydeHMs] (U3MKE Ha TMEPBOM CTYNEHU CPEAHEH IIKOJIBI
SIBIIICTCS TO, YTO YYAITUECS TOJHKO 3HAKOMSATCS ¢ (pyHIaMEHTAIbHBIMU 3aKOHAMHM
U TeopusMU. B mcTopuu (GU3MKK M3BECTHO MHOIO MPHUMEPOB, KOTJa CYI[HOCTbH

HU3ydacMoOro BJCHHA  OHIHUCBIBAJIIACH  YUCHBIMH  IIPOIIJIBIX CTOJICTUH TeM
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MaTeMaTUYECKUM almnapaToM, KOTOPbIA CErOAHsl IOCTYNEH y4YeHHWKaM 7 Kiacca.
[TosToMy, Ha Ham B3IJISAA, TNPUBJICUCHUE HUCTOPUYECKOrOo MaTepuana ajis
NPOBEJICHUS] PA3IUYHBIX Y4EOHBIX 3aHATHH MO (PU3MKE SIBISETCS B ATOM CBS3U
OCOOCHHO JKeNaTeNIbHbIM, YYEHUKH MOTYT TOJ PYKOBOACTBOM  YUMTEJS
MO3HAKOMUTBCSI M C TEM MCTOPUYECKUM MATEpPUATIOM, KOTOPBIM TMO3BOJIUT
yOeIUThCsl UM B CBSI3M COZIEpKaHUS Kypca (PU3UKU U UCTOPHUHU.

Pemas aumakTudeckyro (YyHKIHMIO peau3aliil MEXKIPEIMETHBIX CBS3EH
(U3UKU U UCTOPUU, YUUTETh (PU3UKKA MOKET HAIIOMHUTD YYAIIUMCS, UTO ApXUMe]l
xun (287 — 212 rr. 1o H.3.) BO BpeMeHa npabiieHus: B Cupakysax maps [ 'uepona.

BakHO MO3HAKOMUTH ydalIMXCS ¢ TEM METOAOM, KOTOPBIM IMO3/1HEEe OyaeT
Ha3BaH KaK MaTEMaTHYECKOE MOJEIUPOBaHUE (U3HMUECKUX MPOIIECCOB U KOTOPHIN
BIEPBbIE OBUT MPUMEHEH ApXUMEIOM B pelieHud ¢(U3UIECKOM 3aJadu o

PaBHOBCCHH TCIJI.

3amaya 12

Macca npocnaBiernHoro B Bemmkoit OteuecTBeHHOU BoliHe TaHka T— 34
paBHa 314000 H., nivHa yacTy T'yCEHHMIIbI, KOTOpasi CONMPUKACAETCS C MOJOTHOM
noporu paBHa 3.5 M, mmpuHa 50 cM. BeluncnauTe naBiaeHHE TaHKa Ha TPYHT U
CpPaBHUTE €ro ¢ TeM JAaBJIEHUEM, KOTOPOE CEMHUKIIACCHUK MPOM3BOAUT HA 3E€MITIO

npu xoas0e (p = 36 klla).

Jano: Pemenue:
m = 314000 H 3anuineM ucxoaHbie (OPMYIIBI:
b=35wmM P = F,
S’

a=50cm =~ 8970Ila
p1 = 36000 =~ 4 pa3za

S = WWMPUHY - AJUHY

F
P =

—7n—7 =
p—in—: JJIMHA - IIAPHHA
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3amaya 13

p_ 314000
~ (35-05-2)

Yenopek INepeCTynacT € HOI'M HA HOTY Yy HCIO

~ 89715

JaBJICHUC Ha 3CMJIIO BCECraa GYI[eT OoJbIlIE YeM y
TdaHKd, TaK KaK Yy TaHKa IIOCTOAHHO ABC I'YCCHHIIBI

JaBAT Ha 3CMJITO

OtBerT: JlaBneHue Tanka Ha 3emiIto paBHo 89715 Ila,

4yTO B 4 pa3a MEHbIIIE JJABJIICHUS YUCHUKA MPU XOIb0E.

3EeMHOBOJIHBIN TAHK MOKET IBUTATHCS HA TYCEHUIAX IO CYIIE CO CKOPOCTHIO

70 KM/, u mnasate co ckopocteio 10 KM/ Ckonbko Bpemenu morpeOyercs

ATOMY TaHKY, YTOOBI MPONTH oOIIee paccTossHue 61 KM, eciau Ha MyTU OYIEeT 03epo

HIMPUHOIO B 5 KM?
JaHo:

Vi = 70 KM/LI
vy =10 KM/y
S;1 =61 kM

SZZSKM

t—7?

3amaua 14

Pemienue:
¢ = 5_ + 5_
$S5:=8-5,
61 kM — 5 KM 5 kM
= 70 KM/q + 10 I(M/q
t =ﬂ+0.5q.= 1.3 u.
70 KM/y

OtBeT: 1.3 4.
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boeBas peaktuBHas ycraHoBka bM-13 («katwomay) wuMena AJIHHY
HaIpaBJSoMuUX 0anok 5 M, Maccy Kaxaoro cHapsana 42,5 Kr U CHIIy peaKTUBHOM

Taru 19,6 kH. HaliTu ckopocTh cxojia CHapsijia ¢ HalpaBJISIIOIIEH OalKu.

JlaHo: Pemenue:
l=5mMm at?
Di=—;v=a-t
m = 42.5 Kr 2
2
F =19.6 xH == 22041
a 2a
= 1.69 - _F 2—2Fl
- 10*H Yr=m-ga=n vt =2k
_|2F -1 2-1.96-10*kH-5m™m 68 M
v—7? V=S Tm T 42.5 Kr ~ 687

OtBeT: 68M/

Takum oOpa3om, MeXIpeAMETHAs CBSI3b MEXKIY IMIKOJBHBIMH KypcaMu B
GU3MKK W UCTOPUU COJEPKHUT OOJIbIIINE BO3MOXKHOCTH B JieJieé TOBBIIICHUS
HAyYHOTO ypOBHA TmpenojaBanusi Gusuku. [Ipu u3ydueHun GuU3MKu B HEKOTOPHIX
MOMEHTaX MOXHO MPUMEHUTHh 3HAHUS W3 HUCTOpUU. [l0ATOMY MEXNpeaMETHYIO

CBSI3b CJIENIYET MPUIECP)KUBATHCS TIPHU MPOBEICHUN YPOKOB (DU3UKH.

Duzuka u rumepamypa.

Ha 3anstusax mo ¢u3uke BBIpAXKACTCS MPEXKJE BCETO B HCIOJB30BAaHUU
MPUMEPOB U3 XYJO0KECTBEHHOM M HAy4YHO — TMOMYJISPHON JIHUTEpATyphl WIH
¢donbkiopa, 00pa3HO OMHUCHIBAIOUIMX TO WM HHOE (U3UYECKOE SBIICHUE,
HUCTOPUYECKYIO 00CTaHOBKY, 00pa3 y4eHOro U T.II.

WuTepecen mpuem, 3aKIIOYAIONTUNACS B TOM, YTO C TOYKH 3peHUS (DU3HKHU
OIICHUBAIOT U Pa30UpPaIOT HAYyUYHYIO JOCTOBEPHOCTh U MPABWIHHOCTh OMUCAHUS B

JTUTEPATYpE TeX WM UHBIX (PU3MUECKUX SBICHUNA MW KU3HECHHBIX CUTYaIUH.
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Yuras «Cka3ky o nape Canrane» A. C. IlymkuHa, OBUIO MHTEPECHO Kak

1apuiia ¢ pe0EHKOM He yTOHYJIH B 00UKe?
3agava 15

OmnpenenuTs BeC BOJBI B 00beMe OOUYKHU MOJIHOCTHIO IMOTPY>KEHHOU B BOITY.

Jano: Pemenwue:
v =300 = 0.3m3 byaem cuntarh, 4T0 OOUYKa MOJHOCTHIO MOTPYKEHA B
p = 1030KF/M3 BOJLY.
P—? P=F, =pVg

P=1030-0.3-9.8~3028.2H
Macca napuiibl 1 CblHa BMECTE ¢ OOUKOM, Aake eciu

0ouka nyooBas, Hee Oombine 200 KT, a 3HaYUT, UX BEC
2
oxoiio 2000 H, T.e. 6ouka OyaeT Ha 3 o0beMa BOJIBI.

Tak 4YTo, BHNOJHE OHU MOINIM OJIATOMOIYYHO

nobpatbcs 10 Oepera.

Otset: P~3028,2 H

H.A. HekpacoB «/lenymka Mazaii u 3aii1ibi»
3amada 16

OueHuTh, MpU KakOM MUHMMaJIbLHOM O0OBEME OpeBHa 3aillbl MOTJu Obl Ha

HEM TUJIBITh.
Jano: Pemrenwue:
m = 5 Kr [To ycnoButo mmaBaHus Tel
P; — Bec 10 3aninesB PP+P,=pg-g-V
P, — Bec 6peBHa p = 1000 KF/M3Torz[a
pA:8OOKF/M3 n-mp-g+my-g=py-g-v
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n=10

V-=? 1000my-g+p,-9g-V=pg-g-V
100my-g=ps-gV—ps-9-V
100my-g=V- (ps-9—Pz"9)

V = 10 . ml . g
(B9 — Py 9)
Brrancnum MUHUMAaNIbHBIA 00BEM OpeBHA
10-5-9.8

= 0,25 m3

V=
(1000 - 9.8 — 800 - 9.8)

Otset: V=0,25 M3

Pycckast naponnas ckaska «Kypouka psbay: «Kumu crapuk co ctapyxoi, u

Obl1a y HUX Kypouka Ps6a. CHecna Kypouka SSMYKO: SHYKO HE TIPOCTOE. 30JI0TOECY.
3amaya 17

Kakyro maccy umeno Obl OOBIKHOBEHHOE KypHHOE S0, OyIb OHO

MOJIHOCTBIO 30JI0TbIM? O0BEM SilIa ONPENETUTE IKCIEPUMEHTAIBHO.

Jano: Pemenwue:
V =52cm3 O0beM KypHUHOIO SHIla ONPEACTUIN C ITOMOIIBIO
p =19.3 1"/CM3 MEH3YPKH.

m—2 On oka3aics paBHbIM V = 52 cm3

3Has, 4TO IIOTHOCTH 30J10Ta p = 19,3 F/CMg,
Bpruncinm maccy 30710TOro sina.
m=p-V
m=193T/_ 3-52 cm® ~ 1000 = 1 KT

OtBeT: M=1 Kr.
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B ckazke IHapna Ileppo «3oiymka» MOXKHO MOJCYUTATh Maccy

XpyCTaTbHOU TY(DEIbKH.
3agaya 18

Onpenenutb 00beM TyheabKU UCTIONB3YS COCY] C BOJION U MEH3YPKY.

JlaHo: Pemenue:
V =300 cm3 m=p-V
p=27T/ 3 m=27T/ 3300 cm® =~ 810
m—7? MBI NOIyYUIIN Maccy OJHOU Ty(ETbKH.

OtBet: M=810 1.

Jx. K. Ixepom «Tpoe B j10/1Ke, HE cUUTasE COOAKM»

«39TO0 OBUT M3YMUTENbHBIA CBIp, OCTPBIA M CO CJIE30M, a €ro apomar
MOIIHOCTBIO B JBECTH JIOIIAAUHBIX CHJI JEUCTBOBAJ B PAAUyCe TPEX MUJIb U BT
YyeJoBeKa C HOT Ha PACCTOSIHUM JIBYXCOT SIPAOBY.

3agaua 19

Ha xakoe MakcuMalibHOE pacCTOSIHME paclpocTpaHsuics 3amnax cbipa B C1?

KakoBa ckopocTbh IOpBIBa «CBIPHOT0» BETPA, KOTOPBIN BaJIWJI C HOT YeEJIOBEKa?

Jano: Pemenwue:
1.c.=7355BT 3amax cblpa pacrnpoCTPaHSIICA Ha paCCTOSIHUE
1 musia = 1609.344 m S = 4828 m.
1apn = 0.914 m UenoBeka MOKET CBAIUTH C HOT, HAIIPUMED,

yaap 6okcépa cuoit 85000 H.

V=7 BeranciuM cKopocThb BeTpa 1o Gopmyiie
N 2007355 20/
VEFT T 5000 c
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Oter: v ~30M/. . Takoii Berep HasbIBaeTCA
«cunmbHBI  mTopM». OH  BBIPHIBAET C  KOPHEM
nepeBbs, paspymaer 3gands. CBaauTh € HOT
YeJI0BEKa MOKET BETEP, CKOPOCTh KOTOporo 18 —

20 M/,

Takum 00pa3oM, MEXNpeAMETHas CBA3b MEXKAY IIKOJbHBIMU KypcaMH B
(GU3MKN U JIUTEpaTypbl COAECPKHUT OOJBbIIMNE BO3MOKHOCTH B J€Ji€ MOBBIIIECHUS
HAay4YHOI'O ypOBHA npenojaBanust Guiuku. [Ipu u3ydyeHnn GU3MKU B HEKOTOPBIX
MOMEHTAaX MOKHO IIPUMEHWUTH 3HAHUA W3 JIATEPATYphl. T€M CcaMbIM IIOBBICUTH

WHTEPEC y yUYaIlUXCA NPU PELICHUN 3a4ad4.

2.5MeToanyecKue peKOMeHAaIMU 10 PeaTu3aluu MeKIpeaIMeTHbIX

cBsi3eil B 0011€00pa3oBaTe/IbHOM IIKOJIE

B mnpouecce 3KCIEpUMEHTANbHOTO HCCIEIOBAaHUS BBISIBIIEHO, 4TO 36%
OMPOIICHHBIX YYAIUXCS CUYUTAIOT CBSI3b (PM3UKU U XUMHUU HanboJsee MOMmyJsipHOM,
32% cBs3b (pu3uKu ¢ MaTeMaTHUKoM, a 16% cBsa3p pusuku ¢ 6uonoruein. MoxHO
CIeNaTh BBIBOJ, YTO peaM3aIusi MEXKIPEAMETHBIX CBA3EH Ha ypokax (U3HKU
Ba)KHa U Oy1eT 3¢ dekTuBHA U1 yay4ylieHus: 00pa3oBaTebHOTO IpoLecca.

Jlnst peanuzanuyd  MOJIETM  MEXKIPEAMETHBIX CBsI3e B yueOHOM Teme,
HEO0OXOJAMMO TPOBECTH aHAIU3 COJAEPNKAHUS M3y4aeMOW TEMbI, ISl BbISBIICHUS
CBsI3€00pa3yIoluX 3JIeMEeHTOB. Tak ke cielyeT paccCMOTpeTh Y4YeOHbIH IiaH, C
LEJbI0 OINpPEACIICHNUS] CTENEHU IEPEKPHIBAEMOCTUCOIEPKAHUSA C COIAEPKAHUEM
MU3y4a€MOU TEMBI.

Bonbiioe BHUMaHKE CTOUT OOPaTUTh HA HEKOTOPhIE OCOOEHHOCTH:

1. HecornacoBaHHOCTh TEPMUHOJIOTMH, O0O3HAYEHUH UM B HEKOTOPBIX

ClIydasaX HIOAHCOB B TPAKTOBKC MMOHATHI. DTO KacaeTcs HE TOJILKO COACPIKaHHUA
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Kypca OJHOM AMCHUIUIMHBI C COJIEpPNKAHUEM JAPYrod, HO U B ONPEIEIECHHBIX
KJIACCax MOHATHS TPAKTYIOTCS I10 Pa3HOMY.

2.  JloibkHa MpaBWIBHO OLIEHUBATHCS pOJIb H3Y4aeMOro TMpeaMeTa B
(GbOopMUPOBAHNN y YYaIIUXCS YMEHUW W HABBIKOB, HEOOXOAMMBIX ISl CMEXKHBIX
PEIMETOB.

3. Ilpu wu3ydyeHUM TEMbI, C NPUMEHEHHEM MEXKIPEAMETHOU CBA3H,
ClIeyeT WHCIOJNb30BaTh TMOHATHE, CHOPMHUPOBAHHOE TMPU HW3YYCHHHM JPYTUX
MPEIMETOB, T.€ TOBTOPUThH, HATTIOMHUTb.

Pexomenmammm 1 3G(QEKTUBHOCTH  pealn3alii  YPOKOB €
MEXKTPEAMETHBIMU CBSI3SIMH.

1. ObecnieunTh OOITYI0 OPUEHTALMIO YUYAIIUXCS B COJAEPKaHUU yueOHOU
T€ME, TaK € MPOBEPUTh IMCHUXOJOTHMYECKYIO TOTOBHOCTh K H3YUYEHUIO Y4eOHOM
TEMbl Ha MEXIIPEJAMETHON oOcHOBe. B Hauanme HyXHO NOJBECTH Y4YallUXCS K
OCO3HAHUIO UHTEIPUPOBAHHOI'O XapaKTepa COJAEPKAHUS TEMBI.

2. CnemyeT mOpocMOTpeTh YYEOHUKH TE€X NPEAMETOB, C KOTOPHIMU
OpEoiaracTcsd IMPUMEHUTh MEXIPEIMETHbIE CBSI3U, C LEJNbI0 BbISBICHUS
MOXO0XHUX MO TEeMaTUKU TeM. BBIABUTH 0Olllee HAmnpaBi€eHUWE [aHHBIX TEM H
0003HAaYUTh 1IEJTh YPOKa.

3. [Ipu cocraBneHWM KOHCIEKTAa ypOKa, CIEIyeT BBHIOpaTh Ha KaKUX
JTanax ypoka OyAyT MpOBEAEHbI MEXIPEIMETHbIE CBS3U, U B Kakoi (opMe OHHU
OyAayT TmpeAcTaBieHbl (3alayd, YIPaKHEHHUS, BOIPOCHI, WHIWBUIYaJbHBIC
KApTOYKH U JIp.).

4. [IpuMeHsATh CUCTEMBI BOIIPOCOB, 33JlaHUM, YYEOHBIX 3a7ad, KOTOpHIE
KaK TIPaBUJIO HOCST MPOOJIEMHBIN, DBPUCTHUECKHUI XapakTep.

5.  HauOonee >¢pdeKkTHBHO NpUMEHEHHE MEXIPEIMETHBIX CBA3EH s
pOoOJIEMHBIX CUTYallUi U TPEOI0JICHUS MPOTUBOPEUNH, BOSHUKAIOUINX B yUeOHOM
npolecce, Korjaa yyamuecs yOexkIarTcss B TOM, YTO 3TH MPOTUBOPEUUS MOKHO

pa3peuuTh MyTeM UCTIOIb30BAHUS 3HAHUHM U3 IPYTUX YUEOHBIX MPEIMETOB.
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6. Craemyer THIATENbHO NPOAYMATh pPACIOJOKEHHE HEOOXOAUMOIO
o0opynoBaHusi, HariasgHoro marepuana. Jlns  Oonee  panoHaIbHOTO
UCII0JIb30BAHUSI BPEMEHHU, OTBEJICHHOTO Ha YPOK.

7.  Yuurenb JOMKEH YETKO MOHMMATh MPUMEHEHUS MEXIPEeIMETHBIX
CBsI3€H, XOPOIIIO 3HATh MaTepuall KOTOPbIM OH OYJIET pacCKa3blBaTh.

8.  IlogroroBka 3amaHuii, MpU KOTOPOM Yydamiuecs OYyIyT pa3BUBATH
CaMOCTOSITENIFHOCTD B YCTAHOBJICHHH MEXIIPEIMETHBIX CBSI3EH.

9. Ilpumenenue ruOKUX  (HOpM  B3aUMOJEUCTBUS  yYAaCTHUKOB
MEaroru4ecKoro mpoiecca Mo peanu3aiui MeXIPEIMETHBIX CBsi3el (TIpoBeAeHHE
CEMUHAPOB, KOHPEPEHIIHNI, MEKITPEAMETHBIX MUCBMEHHBIX Pa00T, IKCKYPCHUH).

HeoOxomumMo TecHOE COTPYAHMUYECTBO YUYUTENIEH — NPEIMETHUKOB JUIS
OCYIIIECTBICHUSI MEXKIIPEJAMETHBIX CBA3€ Ha ypokax. Tak kKak ocobas poiib B
IPOLECCE OCYUIECTBIEHUSI H3TUX CBSI3€d MNPUHAIICKUT (POPMUPOBAHUIO Y
yydanmxcs oOmMX NOHITUNA Ha MEXIIPEIMETHON OCHOBE.

OcymiecTBIeHHEe MEXKIPEAMETHBIX CBSI3eld O0ECHeunBaeT JOCTYITHOCTD
U3y4aeMbIX y4eOHBIX MPEAMETOB, BHYTPEHHIOIO U BHEILIHIOK NIPEEMCTBEHHOCTh U
JIOTHYECKYIO MOCIIEIOBATEIFHOCTD HA PA3IMYHBIX CTYMECHIX 00yUeHUS.

OO6mmit aHanmM3 y4eOHUKOB MTO3BOJISIET OTMETUTh: MHOTHE (DaKThl U TIOHATHS
U3JIaraloTCsl B HUX HEOJHOKPATHO MO Pa3HbIM JUCIUIUIMHAM, PUYEM ITOBTOPHOE
WX M3JI0)KEHHE MPAKTHYECKH Majio YTo MpHOaBIsSeT K 3HaHUAM ydamniuxcs. bomee
TOT0, 3a4aCTYy0 OJHO U TO € MOHSATHE Pa3HbBIMU aBTOPaMH UHTEPIPETUPYETCS 10-
pazHOMY, TEM CaMbIM 3aTPYAHsS MPOIECC WX YCBOeHHUs. YacTto B yueOHHMKax
UCTIONB3YIOTCS. MaJIOM3BECTHBIE YYalIUMCS TEPMHHBI, B HHUX MaJl0 3aJaHUM
MEXMPEAMETHOTO Xapakrepa. MHOTHE aBTOPHI MOYTH HE YIMOMHHAIOT O TOM, YTO
KaKHe-TO SIBIICHUS, MOHATHS YK€ M3ydaJuCh B Kypcax CMEXKHBIX MPEAMETOB, HE
YKa3bIBAIOT Ha TO, YTO JAHHBIC MOHATHA Oy1yT O0see moapoOHO pacCMOTPEHBI TIPU
U3YYEHUU APYToro NpeameTa.

@opMBl U METOABl peaau3alii MEXKIPEIMETHBIX CBSI3€ MOTYT OBITH

CJIEIYOLIUMMU:
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— Omopa B MpoIIecce U3yUYEeHUs HOBOTO MarepHuaia mo (pusuke Ha 3HAHUS U
YMEHUS, OJIyUCHHBIE YYAIIUMUCS paHEee IPU U3yUYEHUU JPYTUX MIPEAMETOB;

— MPOBECHNE KOMIUIEKCHBIX CEMUHAPOB MEXIPEIMETHOIO XapaKkTepa;

— YTEHHE JIEKIIU MEXKIIPEAMETHOTO XapakTepa;

— peLIeHHE 3a/1a4 MEKIIPEIMETHOTO COACPKAHMS;

— BBIIIOJIHEHNE KOMIUIEKCHBIX SKCIIEPUMEHTAIIBHBIX padoT;

— IPOBEJIEHNE KOMILIEKCHBIX 3KCKYPCHIA.

Temamu neKkuUil MEXIPEAMETHOTO XapaKTepa MOTYT ObITh, HalpuMEp,
Takue: «Pu3nKa U XMMUS CTPOCHUS M CBOMCTB BemlecTBa», «Hayka m xocMocy,
«Du3nvecKue METOAbl HCCIEIOBAaHUS B €CTECTBO3HAHUU U  TEXHUKEY,
«CoBpeMEHHBIE NTPEACTABIECHUS O IPOCTPAHCTBE U BPEMEHM.

[IpoOnemMa MeXIpeAMETHBIX CBA3EH MOJy4aeT HOBOE PEIIEHUE B YCIOBUSX
mudpepeHIUpoBaHHOTO 00Y4YEeHHUSI. ITO OOBSCHAETCS TEM, YTO CBSI3H (PU3UKH C
npoUIBHBIMU MIPEIMETaMU MOTYT OBITh pEaln30BaHbl Ha 00Jiee BHICOKOM YPOBHE
U B UHBIX, OTJIMYHBIX OT TPAAUIIMOHHBIX, Popmax.

Tax, yrayOneHHas MOATOTOBKA ydaluxcs MO (U3MKE U MaTeMaTHKE B
Kiaccax  (U3MKO— MaTeMaTH4ecKoro mnpoduis  MO3BOJIAET,  HalpUMED,
(GbopMHUpPOBATh y yYalIUXCSl CTATUCTUYECKUE MPEICTABICHUS C ONOPOW HA 3HAHUSA
N0 MaTeMaThKe, TMOJIY4YeHHbIE I[P U3YYEHUU TeMbl «JIEMEHThl TEOPHUH
BEpPOSITHOCTE W MaTeMaTuyeckas CTaTUCTUKa». COOTBETCTBEHHO MOSBIISETCS
BO3MOXKHOCTh M3y4UTh B TeMe «MounekyispHas (u3uka» Takue BOMPOCHI, Kak
BEPOSITHOCTh COOBITHS, MAKPO— M MUKPO— OMIMCAaHUE (PU3HUECKUX CUCTEM, CPEHHE
3HaueHUE (PU3NYECKUX BEITUYMH, paclpesiesieHue Kak crnoco0 3aaHusl COCTOSHUSA
CUCTEMBI, pacIpeiesieHne MOJIEKYJI ra3a 10 CKOPOCTSM, PaclpeiesieHue MOJIEKYII
B CUJIOBOM T10JI€, TOHSTHE 00 OCHOBHBIX KJIACCHYECKOW CTaTUCTUKH, BTOPOIl 3aKOH
TEPMOJMHAMUKYU U €70 CTATUCTHYECKUN CMBICI, SHTPOIUSI.

[losiBisieTcss ~ BO3MOXKHOCTh ~ MCIIONIB30BaTh  AU(QEepeHuraIbHoe |
WHTErpalibHOE HCYUCHEHUS Npu (HOPMUPOBAHUU (WJIM TOBTOPEHUU) MOHSTHM

CKOPOCTH, YCKOPEHUSI, CUITbI TOKA, PaOOTHI U T.II.

46



CooTBeTcTBYIOIIAas] MOJATOTOBKA YYaIlUXCS JaHHOTO MPO(UIs MO3BOJIAET
dbopMHpOBaTh Y HHX TPEJACTABICHUS O CHMMETPHH Kak 00 oOIeHaydIHOM
METO/I0JIOTUYECKOM TpHUHIMIE. B YacTHOCTH, MMeeTcs BO3MOKHOCTH IOKAa3aTh
NpOSIBICHUE BCEX AacCIlEKTOB JAaHHOTO MPHHIIMIA: OJUHAKOBOCTb, PaBHOMpPABHE
(MOJIEKYJIbI U DJIEMEHTAPHBIE YaCTHUILIbI, OJTHOPOJHOCTH IPOCTPAHCTBA U BPEMEHH —
B (U3MKE W PaBEHCTBO (PUTYp — B MaTeMaTHKE); aHAJIOTUs (MaTeMaTH4eCKOe
MOJEIUpOBaHWE — B  (U3MKe, OJMHAKOBBIE YpPAaBHEHHUA C  Pa3HBIMH
koadurmenTamu — B Maremaruke) u Ap. Kpome Toro, moie3Ho ycTaHOBUTH CBSI3b
3aKOHOB  COXpaHEHUS C CHMMETpPHEW TPOCTPaHCTBA — BpPEMEHUH W
(GyHIaMEHTAIbHBIX B3auMoOJAeUCTBUI. bonee neranbHO, 4eM B OCHOBHOM Kypce
(U3HMKH, MOKHO PACCMOTPETh NMPOCTPAHCTBEHHYIO CUMMETPUIO KPUCTATNTNYECKUX
pEIIeTOK.

To xe oTHOocuTCs M K HOpUHUUNY cOOTBETCTBUA. C €ro mnposiBICHUEM
ydauiecs: 3HaKOMSTCS OOBIYHO JIMIIb B Kypce (PU3UKU, TZI€ UM TOBOPAT, 4UTO
KJIaCCMYeCKasi MEXaHWKa SBISETCS TPEICIbHBIM CIIydaeM KBaHTOBOH W
PENSTUBUCTCKON, TEOMETpUUYECKasi ONTHKA — MpPeleIbHbIM CIy4yaeM BOJHOBOM. B
Kjmaccax (U3MKO— MaTeMaTUYecKOro MpoQuis TOSBIAETCS BO3MOXKHOCTh
JI0Ka3aTh, 4YTO reoMeTrpus EBKIMAa eCTh MpeNeNbHbIA CiIydall TeOMETPUU
JloGaueBckoro, ¥ TeM caMmbIM IMOKa3aTh, YTO MPUHIUI COOTBETCTBUS SIBJISETCS
OOLIEHAyYHbIM TMPUHLIMIOM. 3HAHHS 00 OOIIEHAYYHBIX MNPUHIUIAX MOTYT
o0o0maTecs MO0 Ha ypokKax OOIISCTBOBEACHUS, JUOO Ha CIEIHUAIbHOM
MEXTPEIMETHOM CEMHHApE.

YcTaHOBNIEHNE TECHBIX MEXMPEAMETHBIX CBsi3el (U3UKH C XUMHEHH
Owonorveir B Kjaccax OMOJIOTO— XHUMHYECKOTO0 Mpoduiis MPUBOIUT K
HEOOXOJMMOCTH BBENICHUS B MPOTPaMMy U B COJEp)KaHUE KOHKPETHBIX YPOKOB
MaTtepuana Onopu3ndeckoro u GU3NKO— XUMUUYECKOTO xapakrepa. Hanpumep, mpu
U3YYE€HUU TUIPOAMHAMHUKH MOXXHO PACCMOTPETh T€UEHHE KPOBH B KPOBEHOCHOM
CHCTEME, KpOBSHOE JaBJICHWE; TMPH HU3YUYCHHWU 3BYKOBBIX KOJEOAHUN — pOJIb
yJIbTpa3ByKa B KU3HU JKUBOTHBIX, UCIOJB30BAHUE YIIbTPa3ByKa B OMOJIOTUYECKUX

HCCICAOBAHUAX U T.[
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[Ipn oOydyeHun ydamuxcs TEXHHUECKHUX KJIacCOB M MPOGECCHOHAIBHO —
TEXHUYECKUX YUHIIUI] HEOOXOAMMO YCTaHABIMBATh MEXKIIPEIMETHBIE CBSI3U HE
TOJIBKO € 0011e00pa30BaTEeIbHBIMU TUCHUIIIIMHAMU, HO U ¢ OOLIETEXHUYECKUMU U
¢ npo(eccroHaIbHO — TEXHUYECKUMU. JTOU IIeJId CIyYUT paCCMOTPEHHE B Kypce
bu3uKM Marepuana, SBISIIONIErOcsd Oa3WCHBIM JUJIST U3YYEHHUS CIElUaIbHBIX
nucuuiuinH. Hampumep, Takue BOINpOCHl, KaK YCTOWYMBOCTb TBEPABIX Tel,
CTpOCHHME TBEpIBIX TeJ, TeIionepesadya W TEIUIOBOE PACHUIMPEHHUE, BSA3KOCTD,
MJ1aCTMACChl, TPO(PECCHOHATEHO 3HAYUMBI ISl YUAIIUXCS CTPOUTEIbHBIX YUUITUII
Wi kjaccoB. Ha mx 3HaHWM OCHOBAHO M3y4YeHHE OOIMIETEXHUYECKUX MPEIMETOB
«Marepuanosenenue», «Teopus MamMH W MexaHU3MOB» M np. lloatomy
U3YYEHUIO 3THX BONPOCOB B Kypce (U3UKU JOHKHO OBITh YJIEIEHO 0co0oe
BHUMAaHHUE.

Kpome Toro, B Kypce QU3MKM NpU H3YYEHUU TE€X WIA HHBIX 3aKOHOB
1eNeco00pa3HO  pacCMOTPEHUE MPUMEPOB HUX MPUMEHEHHs B Oynylen
npo(hecCHOHANBPHOM JAESITeNbHOCTH YydJamuxcs. Hampumep, u3ydeHHe Ta30BbBIX
paspsoB CIEAYeT COMPOBOXAATh PACCMOTPEHUEM TAaKMX UX NPUMEHEHUH, Kak
JyroBasi ~ CBapka,  AJICKTPOIPO3UMOHHBIM  MeTol  oOpaboTKU  JeTajeH,
ANEKTPOPHILTPHI.

OddexktuBHO  MOryT  OBITh  peaM30BaHbl  CBSI3M  (PUBUKU  C
npohecCHOHaNBHOM MOATOTOBKON yUYaIIUXCs MPU PEIICHUH 3a/1a4.

B knaccax rymaHuTtapHoro mnpoguias Ha TEpBbIM IJIaH BBICTYNAIOT
MEXIPEIMETHBIE CBA3M (PU3UKH C UCTOpUEH, OOILIECTBOBEAECHUEM, JINTEPATYpPOH,
MOCKOJIbKY OJHOW W3 3aj]ad TpemnojaBaHusi (UUKH B ITUX KIaccax SBISIETCS
dbopMUpOBaHKE Y yUaIIUXCs IPEJICTABICHUI O POJIM HAYKH, B TOM 4Yucie (QU3UKH,
B DPa3BUTHUH OOINECTBA, HAYYHO — TEXHUYECKOM IMPOTpecce, O B3aMMOCBS3H
pa3BUTUSL HAyKH, OOILIECTBEHHBIX OTHOUICHWM, TEXHUKU. YCIHEIIHO PEIIUTh 3Ty
3aJja4y MOKHO JIMIIb HA OCHOBE peali3allMd MEKIPEIMETHBIX CBA3CH (U3UKHU U
UCTOPHH.

Ocoboe 3HaueHue MPUOOpPETAET pean3alusi MEXIPEIMETHBIX CBSI3eU TpH

pEelIeHNH 3aJa4l 3KOJIOTMYECKOro o0pa3oBaHus ydamuxcs. Tak, mpu U3y4eHHUH
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anb(a— 6eTa— U raMMa— U3TYYEHU paccMaTpPUBAECTCsS MX BIUSHUE HAa OPraHU3M
YeJIoBeKa, IIPM H3YyYCHUM MaTepuana O IPEAEIbHOM MOTJIOIMEHHON 103€
U3ITy4YeHUs 00CYKIal0TCsl MPOIECCHI, BHI3bIBAEMbBIE B OPraHU3ME HOHU3UPYIOIIUMHU
U3TYyYEHUSIMH, YCTOMYMBOMTH OpraHu3Ma K paJHOaKTHBHOMY OOIYYEHHIO,
NpeAeabHO  JOMyCTHMAas  J103a  W3JIY4YEHHUs, PpPAJAHOAKTUBHOE  3apaKCHHE
OKpYXarolel cpelibl U 3aliuTa OT U3IyYeHUI, Mephl O€30MaCHOCTH MpHU padoTe
ATOMHBIX CTAHIIUU U JIp.

Pemienne »skcrepuMEHTANbHBIX 3a7ad IIOMOTaeT ydalluMcsl TIIyOoke u
MIOJIHEE OCMBICIIMTh U MOHATh W3YyYEHHYIO 3aKOHOMEPHOCTh, TaK KaK MOKa3bIBAET
€€ B JICHICTBUU B COBEPILIEHHO KOHKPETHON OOCTAaHOBKE, I'/I€ KaXk/1as U3 BEIUYUH,
BXOJSIIMX B 3aKOHOMEPHOCTB, BBICTYNIAET ME€pPE]] YICHUKAMHU BIIOJIHE PEAIIBHO U B
peanbHO AeicTBYIOMMX B3auMocBsi3sax (IIpunoxenue A).

DOKCKypcuu Kak ¢opMma ydyeOHBIX 3aHATHUH NIPOYHO BOILIM B y4eOHBIN
npouecc No (gu3uke. DKCKYpCUU MNPUYYAIOT YyYallluxcsi HaOMoJaTh SBJICHMUS,
IPOLIECCHI, MPOUCXOASAIINE B MIPUPOAE U HA MPOU3BOJACTBE, B UX B3aUMOCBSA3U H
B3aMMOOOYCIIOBJICHHOCTH, TJy0Xe IOHMMAaTh 3HAUYE€HHWE HAyKU B Pa3BUTHU
TexHuku. Hanpumep, skcKypcus K peke, re ydaumecss MOryT H3MEPUTh CKOPOCTh
TEUYEHUsI, CEKYHOMEPHBIA pacxoj BOJAbl U MOIIHOCTh MOTOKAa. MOXHO 0OpaTUTh
BHHMAaHME Ha 3aBUCUMOCTD TEIIONPOBOAHOCTH U TEIVIOEMKOCTH PA3JIMYHBIX TIOYB
OT BJQXHOCTH, IIOKa3aThb BIMSHUE IIBETa M CTPYKTYpbl TMOYBBI Ha €€
JY4EIOTJIOIIEHHUE U JIyYEHCITyCKaHUE CBOMCTBA, IO3HAKOMUTH C U3MEHEHUEM ITHX
CBOMCTB C TOMOIIBK) MYJIBYMPOBAHUSA TIOYBBL. 3UMOM y4YaIIUECd MOTYT
POHAOIIOaTh, KaK OCYILIECTBISETCSA 3alMTa O3UMBIX MOCEBOB MU JEPEBHEB OT
BbIMEp3aHUsI, MU3MEPUTh TIyOMHY CHEXHOIO IOKpOBa, TeMIepaTypy CHera Yy
MOBEPXHOCTH MOYBHI U HA TOPU3OHTE.

DOKCKypcUH TPHUOIUKAIOT H3ydeHHE QUMK K KU3HU, CIIOCOOCTBYIOT
Pa3BUTHIO MHTEPECA K U3yYaEMOMY MaTepuaiy, 3HaAKOMST C SBJICHUSIMH IIPUPOJIBI
Y COBPEMEHHOW TEXHUKH, TOMOTAIOT y4allluMCsl B BEIOOpE Mpodeccuid.

Takum oOpazoM, peanu3amusi MEXKIPEIMETHBIX CBA3EH MOXKET ObITh

OCYUIECTBJIEHA Pa3JIMYHBIMU MyTsAMU. B Hamieil pabote Mbl paccMOTped OJIUH U3
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Haubonee >(hPeKTUBHBIX COCOOOB, TaKOW KaK pelIeHUE MPUKIAIHBIX 3a7ad U3
CMEXHBIX  JUCUUIUIMH, TMO3BOJIAIOMIMX  MNPOAEMOHCTPUPOBATH  YYalIUMCS

MCKIIPCAMCTHYIO CBA3b U3 PA3HBIX HMIKOJBbHBIX TUCHUIIINH.
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3AK/IIOYEHUE

B BhimyckHOM kBanuuKaMOHHON paboTe HaMu ObliIa pacCMOTpPEHA BayKHas
npobiieMa — peann3anus MeXIPEIMETHBIX CBsI3el Ha ypoKax (U3HKeE.

Hamu u3ydeHbl 1 mpoaHaIM3UPOBAHBI PA3TUYHBIC MTOXO/IbI K OMPEIECICHUIO
MOHATHUS «MEXIPEIMETHBIE CBSI3M» B mporiecce oOyuenus. [log MmexnpeIMeTHbIMU
CBA3SIMH B Hameil paboTe Mbl NOHMMAIA JUAAKTUYECKOE  YCIIOBHE,
COIYTCTBYIOLIIEE OTPAKEHHIO B y4eOHOM Tpoliecce CPOPMUPOBAHHOCTH
LEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKM M OOIIECTBEHHOM MNMPAKTHKH, a TAKXKE OBJIAJICHUE Yy4Yal[UMUCS
HaBbIKAMHU  [I03HABATEJIbHOW, Y4eOHO—MCCIEAOBATEIbCKOM U MPOEKTHOU
NEeSATEIbHOCTH.

Oxapakrepu3oBaHbl (QYHKUUHM MEXIPEIMETHBIX CBSI3ed B OOyUYEHUH C
Y4E€TOM TPYAHOCTEN BO3HHUKAIOLIUMX MpPU HUX peanu3aluuu. BplsiBiaeHa poiib
MEKIIPEIMETHBIX CBSI3EH.

PaccMOTpeHBl MEXIIpEIMETHbIE CBSI3M Kak CpEICTBO (OPMUPOBAHUSA
y4eOHOM MOTHUBAIMU B Tiporiecce oOydyeHus (usuke B 0O01I1€00pa3zoBaTeIbHON
LIKOJIE.

B mnpouecce 3KCnepUMEHTaIbHOIO HMCCIENOBAHUS BBISIBIEHO, 4TO 36%
OMPOIIEHHBIX CUUTAIOT CBA3b (PU3UKU U XMMUU Haubosee nonysisspHoi, 32% cBs3b
busuku ¢ marematukoit, a 16% cBsa3p Qusuku ¢ O6uonoruent. Mcxons u3 3Toro
ObLIM MOJOOpaHbl 3aauu IS peaM3aluu MEXIIPEAMETHBIX CBS3€H Ha ypoKax
(U3HUKY ¢ UCTIOJIb30BAHUEM 3HAHUW U3 IPYTUX YUYEOHBIX AUCLMIUIMH.

Pa3pabotanbl ~ MeTOOMYECKHME  PEKOMEHJIALUU [P pealln3aluu
MEXIPEIMETHBIX CBs3€H B 0011€00pa30BaTEIbHON MIKOJIE.

Peanu3yst ogHy u3 3amay, MOCTaBICHHBIX B paboTe, HaMH MOAPOOHO
pPacCMOTpPEHBbI CBSI3M COJAEpKaHUs Kypca (U3MKM C MaTeMaTUKOW, XHMHEM,
Ouomnoruei, UCTOpUEH, TUTEPaTypOil U OBLIO BBIICHEHO, YTO Hanbosee MOTHO ATa
CBSI3b [IPOCMATPHUBAETCS MPH U3ydeHUH TeMbl «MoekynsapHas ¢pusznka» (Xumus),

«TennoBeie siBIeHUS» (OMOJIOTHS), CBSI3b C JUTEPATYPOM MOXKHO HMCIOJIb30BaTh
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Opyu  M3yYEeHUH JIOOOW TEMbI, JUIsi O3TOTO HYKHO HAWTH ©W TNPUMEHUTH
OTIpPE/ICTCHHYIO 3aJlauy, CBsI3b C HCTOPUEH MOXHO peaqu30BaTh MPU H3yUYECHUU
JF000T0 3aKOHA, TEM CaMblM OOpPaTHThCI K WCTOPHH,CBSI3b C MaTEMAaTHKOU
MIPOCMATPUBAETCS MPAKTHYCCKH MPU N3YICHUU BCel (DU3UKHU.

[IpencraBieHsl 3a1a4H, TO3BOJISIFOIINE TPUMEHITH MEKITPEIMETHBIC CBSI3U B
nporiecce 00yueHus Pu3uKe.

Takum  oOpa3om, 3amayd, TIOCTaBJICHHBIE HAMH B  BBITYCKHOU
KBaJTM(DUKAIIMOHHOW paboTe, YCIENTHO pean30BaHbl B X0/I€ SKCIIEPUMEHTAIEHOTO

HCCICAOBAaHUA.
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HPUJIOKEHHUE A

JKcIepuMeHTAIbHbIE 32/1a4U 110 (U3UKe

3aoaua 1

Ha crone Haxonurtcst KUpnd, ONUPAKOIIUKACS Ha OBEPXHOCTh CTOJIA CBOEH
y3koii OOKOBOW TpaHblo. M3MEHUTh TOJOKEHWE KHUpIMHYa TaK, YTOOBI
MPOU3BOJIUMOE WM  JIaBJICHUE HA  IOBEPXHOCTh  CTOJIA  YBEIHMYMUIOCH
(YMEHBIIUIIOCH), U OOBSCHUTH IOUYEMY 3TO TPOU3Z0UIET?

Pemenne: Kupnuy umeer rpann tpex pasmepos. s yBeTudeHUs TaBICHUS
KUPINUY CTaBUTCS HA CTOJ TPaHblO, HMEIOMIEH HAWUMEHBIIYI0 IUIOLIA[Ib.
CrnenoBatenbHO, 11 YMEHBUIECHUSI ABJICHUSI KUPIIWY CTaBUTCS HA CTOJ I'PAHBIO,
UMEIOLTYI0 HauOOJIBIIYIO TIOLIA/1b.

3aoaua 2

Ha cToiie mTaTuB ¢ MO/IBEIIEHHBIM K HEMY 32 LEHTP TSHKECTH CTEPKHEM WIIH
KOPOMBICJIOM OT alTeKapcKuX BecoB. K KOHIaM CTEpKHs MOABELICHBI ABE T'MpU
OJIMHAKOBOTO Beca, HO OJJHA MeTaJlmnyeckas, a fpyras ¢apdoponas. [IBe 6aHku ¢
BOJIOW WJIA OAWH WIMPOKHUM cocyd. Hapymmrcs WM HET paBHOBECUE CTEpIKHS,
ecy 00e TUPHU TIOTPY3UTh B BOAY?

Pemenune: Ilockonmbky o0BeM (apdopoBoit rupu Ooiibliie  00BEMa
METaJUIMYeCKON TUPHU TOTO e Beca, To Ha (aphopoByIO TUPIO OyAET ACHCTBOBATH
CO CTOPOHBI BOABI OOJIbIIAs BHITAJKUBAIOUIAS CUJIA, YTO MPUBEAECT K HAPYLICHUIO
paBHOBecHdA. MeTamnyeckasi Tupsi IEPETSHET.

3aoaua 3

Ha crone cekyngomep u wmetrpoBas JnHeWKa. OmnpenenuTtb CKOPOCTh
JBIOKEPUS] YUEHHKA, UAYIIETO IIaroM.

Pemenne: OgHomy W3 yyammxcsl MpejyiaraeTcs MPOUTH CBOCH OOBIYHOM
MOXOKON BJI0JIb KJjacca. Bpewms JIBUYKEHUS u3MepseTcs
CEKYHJIOMEPOM,ITPOMICHHBIN IIyTh — JIMHEUKOU. [107ydeHHBIN OTBET BBIPAXKACTCS B

KM/4 ¥ TIOJIBEPraeTcsi 00CYKICHHUIO.
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HPUJIOKEHUE b

Peanu3auuss MeKnpeaAMeTHbIX CBsI3ed B 7 Kiacce

7 xnacc
Cpox Tema ypoxka MexnpeameTHas cBs3b Tums! ypok, popma u
METO/1bl IPOBEICHUS
Centsiopp | Uto  m3ywaer  ¢Qusuka. | Xumus. XuMuyeckue | Ypok — 3KCKypcHst
®dusnueckue SIBJICHUS. | SIBICHUSA U UX OTIUYHE OT
HaburoieHre u onpITh (U3NYECKUX SIBICHUIA.
CeHTs0pb ®duznyeckue BeJIUYMHBL. | MaTtemaruka.  Enunuiel | Ypok ¢ mpuMeHEHUEM
N3mepenue ¢u3nUecKuX | JUTMHBI, MacChl, CKOPOCTH. | MPAKTHUYECKUX 3HAHHUH
BEJIMYUH «Omnpenenenue | JlecaTuanbie 1poou. Y YMEHHI
LIE€HBI JIEJIEHUSI MEH3YPKI» Texnonorus.
Onpenenenne LIEHBI
JIEJIEHUsl U3MEPUTEIbHbIX
pUOOPOB.
CenTs6pn [Brxenune MOJIEKyYJL. | buosorus. Hpixanue. | Ypok ¢dopMupoBaHus
Huddyszus [lutanue pacreHudd U | 3HAHUH. ®us.
YeJloBeKa JKTaHT.
Cents16ppr | Tpu cocrostnus BewecTBa. | [Ipuponosenenue. Tpu | Ypok 3akperseHus u
Crtpoenue BELIECTBA. | COCTOSHUS BELIECTBA. | CUCTEMAaTU3aL[UU
Moumnekyiibl Pacuiupenune Tten  mpu | 3HaHUI
HarpeBaHuu. l3MmeHeHue
o0Bema BOJIbI npu
3aMep3aHuu u
HarpeBaHuN.
Xumus. [lonstue atoma u
pa3BuUTHE 3HAHUU 0
MOJIEKYJIax
OxTs6pB CkopocTs. Envnnner | Maremaruka. YPOK KOMIUIEKCHOTO
ckopoctd. Pacyer mytu u | Belunciaenue Qusanyeckux | mpUMEHEHHs 3HAHUM
BPEMEHHU JIBUKCHUS BEIMYUH 10  (opmyIe.
Pemrenne ypaBHeHMH C
OJIHUM HEU3BECTHBIM
OKTs0pb Nuepuusi. SBnenune | GuskynbTypa. Ypok — nucnyrt. Ous.

TsaroTeHns. Cuia TSHKECTH

Hcnonb3oBaHne HWHEPLHUH
BO BCEX BHJAX CIIOpTA.
3aBUCUMOCTh OT CKOPOCTHU
Opocka  wiu  pasbera
JaTbHOCTH M BBICOTHI
IIPBDKKA, ITOIMaJaHus Msa4a

U T.1.
Texnonorus. Pabora co
CTaHKaMH. TexHnuka
0€30MacHOCTH Ha YypoKax
Tpyna. IIpaBuia
JIOPO’KHOTO  JIBUYKEHHUSI.

bezomacHOCTh Ha yJaune

JUKTAHT.
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OKTs0pb

N3mepenne mMaccel Tena Ha
PBIYaXXKHBIX BCCaxX

Xumus. Brmonnenune
1a00paTOpHBIX paboT MpH
B3BELIMBAHUHU
XUMHUYECKHX PEAKTHBOB.
Marematuka. ITepeBon
€IMHMIL buzngeckux
BEJIMYUH B KpaTHbICE |
JIOJIbbHBIC €UHHUIIBL.

Ypok  nmpuMeHEeHHUs
[IPaKTUYECKUX 3HAHUI
Y YMEHHI

OKT0pb

IImotHOCTE. Pacuer Macchl
n o0bemMa Tema IO €ro
IUIOTHOCTH

Maremaruxka.
Brruucnenue Qgusnueckux
BEIMYMH 10 (opMmysam,
peuieHue ypaBHEHUH C
OJTHUM HEU3BECTHbHIM

YPOK KOMIUIEKCHOTO
IIPUMEHEHHUs] 3HAaHUI

Hos6pb

Cuna — BEKTOPHAs
BenmunHa. ClIoKeHHne CHIT

Marematuka. ITonsTne
BEKTOpa, €ro  MOAYIb.
Crnoxenue BEKTOPOB.
ITonsaTue o macmrade

Ypox ¢opmupoBaHus
HOBBIX 3HAHUU

Jexabpb

Cuna Ttpenus. Tpenue B
IPUPOJIE U TEXHUKE

Ponb
3aTOYKa

Texuomorus.
CMa3KH,
pe3uoB.Buabl TPEHUA.
IlogmmmmHUKH  KadeHHs.
TpeHue CKOJIBKEHHUs IIPU
pabote HaITMJILHUKOM,
pybaHKOM

VYpok — cka3ka

®eBpanb

ATMmoc(epHOe  JaBIEHHE.
bapomerp —  aHepowun.
ATMoc¢epHoe naBlieHHE Ha
PAa3HBIX BBICOTAX

['eorpadus. HM3meHeHue
aTMoCc(hepHOTro JaBJIEHMUS C
BbICOTOM. Mcnonb3oBanue
GapoMeTpoB.
Onpenenenue BBICOTHI
MECTHOCTH IO OapoMeTpy

WuTerpupoBaHHbIii
YPOK

®despanb

ApxumenoBa
II;maBanue ten

cHJia.

Marematuka. 3HaHHUS 00
U3MEPCHHUU U BBIYUCIICHUU
BEJMYHH 1O GopMmyam, O
eIMHUIIaX 00beMa, MacChl

[TpobnemHbIi ypok

®despanb

BO3,I[YXOHJ'IaBaHI/Ie

I'eorpadus. N3yuenue
COCTOSIHUSI ~ aTMOCQephbl.
3anmycKk 1IapoB — 30HTOB.
IIpenckazanue moroibl

VYpok ¢opmupoBaHus
HOBBbIX 3HaHUN. Dus.
JHMKTaHT.

Maprt

BelsicHeHne YCIIOBUM
IIJIaBAHUA TEJ B XKUAKOCTSIX

MaremMaruka.
Brrauciienue ¢usnaeckux
BEIMYMH 1O (opmysam,
€IMHUITBI MaccChl "
oobema.  IlepeBog B
KpaTHble ¥ JOJbHBIC
€IMHUIIBL.
[Ipubnuxenuble
BBIUUCIICHUS, a0COIOTHAS
MTOTPENTHOCTb.

Ypok 0000meHus u
CUCTEMAaTH3AINH
3HAaHUU

Armpenb

Prruax. PaBHOBecue cui Ha
ppruare. Peluaru B TeXHUKE,
OBITY U IpUpOJIE

buonorus. Crpoenune
YeJI0BeKa. Ckener
YeJI0BEKa — COBOKYITHOCTb

Ypok  OuLeHKH «~H
KOpPPEKLMHU 3HAHUI
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pBIYAroB.

Texnomorus. JroOas
MalliHa  COCTOUT U3
COBOKYIHOCTH  IMPOCTBIX
MEXaHHU3MOB.

IIpumeHeHue IpaBuIa

pPaBHOBECHSI PbIYAroB MpH
o0OpaboTke JeTanew,
pe3Ke, 3aTOUKe

Main

OHeprusl. [Ipespamenue
OJIHOTO BHJIa MEXaHUYECKON
SHEPTUHU B IPYroi.

I'eorpadus. DHeprus pex,
BeTpa. CTPOUTENHCTBO HA
peKax  NIEKTPOCTaHLUSL.
DHeprocucremMa CTpaHsbl.

[TpoGnemHsbIit
dus. quKTaAHT.

YPOK.
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