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1. IlosicHUTEILHAA 3ANMUCKA ¢ 001Iell XapaKTePUCTUKOMH Y4eOHOr0
npeaMeTa H KOHKPEeTU3MPOBAHHBIMH, ¢ Y4eTOM crenupuKu y4eOHoro
npeaMeTa, HeJsAMH U 3aja4aMu 00yueHus (pu3nKe HA MPOIeAeBTHYECKOM dTare.

dusznueckoe oOpa3zoBaHHE B cHCTEME OOIIET0 M CpeaHero o0pa3oBaHUs
3aHMMaeT OJHO W3 BEOymUX MecT. JSBusasach GyHIAMEHTOM HAyIHOTO
MUPOMOHUMAHHUS, OHO CITIOCOOCTBYET (DOPMHUPOBAHUIO 3HAHUN 00 OCHOBHBIX METOJaX
HAyYHOTO TIO3HAHUSI OKPYKAIOIIETO MHpa, (QyHIAMEHTATBHBIX HAYYHBIX TEOPUN H
3aKOHOMEPHOCTEH, (OpMUPYET Yy Yy4YallUXCSd YMEHUS HCCIeAOBaTh M OOBSCHATH
SIBIICHUS TIPUPOJIBI U TEXHUKH.

MonepHu3amnuss ~ COBPEMEHHOTO  OOpa3oBaHUS  OPHUCHTHpPOBaHA  Ha
dopMupOBaHUE y ydYalIUXCs JTHYHOCTHBIX KAauyeCTB, COIMAIBHO 3HAYMMBIX 3HAHHM,
OTBEYAIONINX TUHAMUYHBIM M3MEHCHHSIM B COBpeMEHHOM oOrmiecTBe. Heobxomammo
MOBEPHYTHCA K JIMYHOCTU peOeHKa, K €ro MHIUBUAYATbHOCTH, IMYHOCTHOMY OIIBITY,
CO3/1aTh HAWIYYIIUE YCIOBHS IS Pa3BUTHS M MaKCHMAJbHOW pealln3alid ero
CKJIIOHHOCTE M CIOCOOHOCTEH B HacrosumieM M Oyaymem. ['ymaHuzanus,
UHIUBHAyanu3anus U jauddepeHnmanus o0pa3oBaTEIbHON IMOJUTUKH — CTAJIH
CpeICTBaMH PEIISHHUS MTOCTaBICHHOM 3a/1a4H.

Kak mikonbHBIN mpenMer, Qu3nka o01amaeT OrPOMHBIM T'yMaHHTAPHBIM
MOTEHIINAJIOM, OHA aKTUBHO (DOPMUPYET MHTEIIEKTyalIbHbIE M MHPOBO33PEHUECKHE
KadecTBa JUYHOCTU. Y YUTEIIh MPY 3TOM CTAHOBUTCSI OPTaHU3aTOPOM TIO3HABATEIHLHOM
JCATCIIBHOCTH YUYCHUKA, CTUMYJIUPYIOIIMM HA4aJioM B Pa3BUTHH JTUYHOCTH Ka’KIOTO
IIKOJIbHUKA.

Huddepenumanus npenmnongaraeT TakKylo OpTraHHM3alMIO Tpoliecca O0ydeHwus,
KOTOpasi yUYUTHIBACT MHAUBHUAYaJIbHBIE OCOOCHHOCTH YYAIIUXCS, UX CIIOCOOHOCTU H
UHTEPECHI, IMYHOCTHBINA OTIBIT.

Hubdepennmanust oOydeHuss (u3uke TO3BOISIET, C OJHOW CTOPOHBI,
obOecrieunTh 0a30BYI0 MOATOTOBKY, C JPYyrol — YAOBIETBOPUTH MOTPEOHOCTH
Ka)/10T0, KTO MPOSIBIIICT UHTEPEC U CIIOCOOHOCTH K MPEIMETY.

Conepxanve (U3UIECKOTO OO0pa3oBaHUS B KAXKIOM KOHKPETHOW MIKOJE

omnpenensieTcss MHBapuaHTHOW (0a30BO) W BapUATUBHOM  COCTaBIISIOIIMMM.



BapuaTtuBHas yacth pusmueckoro oOpa3oBaHHs YUYUTHIBAET OCOOCHHOCTH YUYEHHKA,
YUUTENS, IIKOJIbI, perioHa. IHBapraHTHas 4acTh ONPEAEIIsieT MaTepruall, MUHUMAIIBHO
HEOOXOMUMBINA [JIsl PEIIeHUs] MPUOPUTETHBIX 3a/ay (HU3UYECKOTO 00pa3oBaHUsS B
OCHOBHOM IIKOJIE.

Onwupasice Ha cBOeoOpa3ue ydalluxcsi, ypOBEHb Pa3BUTHS UX WHIUBUIYATbHBIX
CIIOCOOHOCTEM, KaXKIblii yUUTEIh MOKET BEIOPATh HIIH pa3padoTaTh 00pa30oBaTEIbHYIO
nporpammy, o0ecrneunB €€ TUAAKTUYECKOE M METOJUYECKOE HAMOJHEHUE, KOTOPOE
cootBeTcTBYET PI'OC.

HenpepbiBHast cuctema (QpU3NYECKOro oOpa3oBaHUsI B CUCTEME OCHOBHOTO
o0IlIer0 M CpeAHero MOoJHOro oO0miero o00pa3oBaHMs MPEACTABISIET COOOM
MoCJIeIOBaTeIbHbIC, CBSA3aHHBIE MEXKIy COOOM HTambl OOyYEHHMs: MPOIEACBTUKA
dbu3ukH B 5 1 6 K1accax, OCHOBHas 11koJia (7-9 kiaccel), crapiias npoduibHas IIKoja
(10-11 xuaccs).

[IponeneBTika — BBEACHUE B HAyKy, B IEPEBOJE C TIPEUECKOTO S3bIKa
(propaideuo) oznavaer 4 mnpenBaputelbHO o00y4daroT. [log mpomeaeBTHKON MBI
IIOHUMAEM BBOJHBIM KYpC, CUCTEMAaTUUYECKHU W3JI0KEHHBIA B CXKATOW 3JIEMEHTapHOU
dbopme, KOTOpBIM OCYIIECTBISCT NPEeABAPUTEIBLHYI0O TOATOTOBKY Yy4YalllUuXCsl K
U3YUYCHUIO IPEAMETa B OCHOBHOM IIKOJIE U TAJIEE B CTAPIIEH IIKOJIE.

[IponeneBTHKAa €CTECTBEHHOHAYYHBIX 3HAHUW B 5—6 Kjaccax SIBISETCS
TUJAKTUYECKUM YCJIOBHEM IMPEEMCTBEHHOCTH OOYUYEHHS B CHUCTEME HEMPEPHIBHOTO
¢usnueckoro 00pa3oBaHHWS W OCYIIECTBISIETCS B HACTOSIIEE BpPEMs COTJIACHO
0a3ucHOMY y4eOHOMY TUIaHy B paMKax IpeaMeTa ” ecTeCTBO3HaHUE .

[IpeobpazoBaHne CTPYKTYpbl U cOJepXaHus Kypca (U3UKH, B CBSI3U C
MOJICpHU3AITUEH CUCTEMBI 00IIET0 00pa30BaHUs B CTPAHE, BHI3BIBAET HEOOXOIMMOCTD
CEepPhE3HBIX HM3MEHEHUW B TIPOINEAECBTUKE (MOATOTOBKE YYaIIUXCS K HW3YYEHUIO
CUCTEMATHUYECKOTO Kypca (PU3UKH).

Pa3paboTanHblii mpomeAeBTUYECKAN KypC TIOCTPOCH HAa OCHOBE METOJa
Hay4HOro no3HaHusi. OH cnocOOCTBYET HayaIbHOMY ()OPMHUPOBAHUIO U JTAJIbHEHIIIEMY
pPa3BUTHIO (PU3WYECKMX TOHATAA B CHUCTEME HEMPEPBIBHOTO  (HU3UIECKOTO

oOpazoBanusi U oOecreuyuBaeT (GOPMHUPOBAHUME Yy  Yy4yalIUXCsl  LEITOCTHOIrO



MIPE/ICTaBICHUS O MHpE.

OcBoeHMe METO/1a HAYYHOTO MTO3HAHUS MPEAOCTABISET YUICHUKAM UHUILIUATHBY,
HE3aBUCUMOCTh W CBOOOAY B Mpolecce OO0ydeHHs U TBOPYECTBA IMPU OCBOCHUU
pPEaIbHOr0 MUpPA BEUIEH U SBJICHUM.

B ycnoBusix peanuzanuu 00pa3zoBaTeIbHON NPOrpaMMbl IIUPOKO UCTIOJIb3YIOTCS
METOJIbl Y4eOHOT'0, MCCIEA0BATENIbCKOT0, MPOOJIEeMHOr0 3KcrepuMenTa. PebeHok B
MpoIriecce IMO3HaHUS, NPHOOpeTass YyBCTBEHHBIH ((PEHOMEHOJIOTUYECKUIA) OIIBIT,
NEPEeKUBACT TOJYYCHHBIC ONIYIIEHUS W  BIEYATIICHHUS. OTH MEPEKUBAHUSA
MpoOYX)IAI0T ¥ MOOYXKIAAI0T MPOIECC MBIITUICHUS.

[ensMu wM3y4yeHUs NOPONEAEBTUYECKOrO Kypca ¢(u3ukun B 5 m 6 Kiaccax
SABIISIIOTCSL:

1) pa3BuTHE HHTEpECA  TBOPUECKUX CIIOCOOHOCTEN MIIA IIINX IKOJIEHUKOB MPU
OCBOEHUU UMM METO/1a HAyYHOTr'0 MO3HaHUs Ha (PEHOMEHOJIOTHYECKOM YPOBHE;

2) npuoOpeTeHrne yJaluMuIcs 3HaHUH U YyBCTBEHHOTO OMBITA JIJIsi TOHUMAHUS
SIBIICHUH TPUPOIBI, MHOTHE U3 KOTOPBIX UM MPEICTOUT M3ydaTh B CTAPIIUX KJIaccax
IITKOJIBI;

3) dbopMupoBaHue NMPEACTaBICHUN 00 N3BMEHYMBOCTHU U IO3HABAEMOCTH MHUPA, B
KOTOPOM MBI JKUBEM.

JlocTrxeHne 3TUX Lenel 00ecreynBaeTCsl pelIeHUEM CIIeIyIOMNX 3aau:

1) 3HAKOMCTBO y4YalIMXCSi C METOJIOM HAyYyHOTO IIO3HAHUS M METOJaMU
UCCIIEIOBaHUsI OOBEKTOB W SIBJICHUM MPHUPOAbI (HAONIIOACHUE, OIBIT, BBISBICHHE
3aKOHOMEPHOCTEH, MOJCIUPOBAHKE SIBJICHUS, (POPMYITUPOBKA THIOTE3 M MOCTAHOBKA
3a]1a4 10 UX MPOBEPKE, MOUCK PEIIeHUs 3aj1a4, MOIBEICHUE UTOTOB U (POPMYITHPOBKa
BBIBOJIA);

2) mnpuoOpeTeHHE yYAIUMHUCS 3HAHUH O MEXaHWYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX M CBETOBBIX SIBICHHUSX, (PU3NUECKHX BEINYMHAX,
XapaKTEePU3YIOIINX 3TH SBJICHUS;

3) dopmupoBanue y ydamuxcs 3HAHUH O (U3MUECKUX BEIMYMUHAX IYTh,
CKOpPOCTb, BpeMsl, CHJIa, Macca, IIIOTHOCTD KaK O CIIOCO0e OMUCaHUS 3aKOHOMEPHOCTE!

(bu3HUECKUX SABJICHUN U CBOMCTB (PU3NYECKUX TEIT;



4) dbopmupoBaHHMe y y4yallMXCs yYMEHHsA HAOMIOJaTh U ONUCHIBAThH SIBICHUS
OKpY>KaIoIlIer0 MUpa B MX B3aUMOCBSI3U C IPYTUMU SIBICHUSIMH, BBISBISTH TJIABHOE,
oOHapy>KUBaTh 3aKOHOMEPHOCTH B MPOTEKAHUM SIBJICHUN U KAYECTBEHHO OOBSCHATH
HauboJsee pacpOoCTpaHEHHBIEC U 3HAUMMBIE JIJIS1 YeJIOBEKA SIBJICHUSI IPUPOIbI;

5) oBnasieHue oOIIEHAYYHBIMU TOHITUSAMU: TPUPOAHOE SIBJICHUE, SMITUPUUECKH
YCTAaHOBJICHHBIN (akT, mpolsiema, TUIOTe3a, TEOPETUUYECKUU BBIBOJ, PE3YJbTAT
AKCIIEPUMEHTAIIBHON NTPOBEPKH;

6) MOHMMAaHUE OTIUYMS HAYYHBIX JAHHBIX OT HEMPOBEPEHHON MHGpOpMAIINH,
IIEHHOCTH HAYKHU JJIS YIOBJICTBOPECHUS OBITOBBIX, MPON3BOJCTBEHHBIX U KYJIbTYPHBIX
MOTPEeOHOCTEN YeoBeKa.

2. Onucanue MecTa NPONEAeBTHYECCKOr0 Kypca Gu3uky B y4eOHOM ILIaHe

[IpencraBienHas aBTopcKasi mporpamma mno Qu3uke Ajisg 5S—©6 KIaCCOB MOXKET
OBITH UCIIOJIb30BaHa B KaY€CTBE CAMOCTOSATEIHLHOTO MPEAMETA UITU UHTETPUPOBAHHOTO
y4e0HOTO Kypca B 4acTH, (OpMUPYEMOM yd4aCTHUKaMHU 00pa30BaTeIbHOTO MpoIiecca.
Ona MoxeT ObITh peaJM30BaHa B YPOUYHOM WM BHEYPOUHOH JESATENbHOCTU
00y4Jaronuxcsi Mo BEIOOPY 00pa30BaTEIBHOTO YUPEKICHUS.

JlJis M3ydeHus MpeMETHOTO MPOTEIEBTUIECKOTO Kypca (PU3uKu HE0OX0UMO
BbIIenTh 140 wacoB . TemMaTtndeckoe muraHupoBaHue sl o0ydeHus: B 5S—6 Kiaccax
COCTaBJICHO U3 pacueTa 2 yaca B HEJEIIO .

Pacnipenenenne yueOHOTO BpEMEHH 110 TeMaM SIBIISICTCS] IPUMEPHBIM. Y YUTEITIO
MIPEIOCTABIIACTCA MTPABO U3MEHSTH MOPSIOK U3YUYCHHs OTACIBHBIX BOIIPOCOB BHYTPH
TEMBI.

3. JInuHOCTHBIE, MeTaNlpeIMeTHbIE U NMpPeIMeTHbIE Pe3yJIbTAThl 0CBOEHHUS
y4eOHOro Kypca

OOmuMu  TpPEeAMETHBIMH  pe3ysibTaTaMd  OOydYeHUs Tpu  H3yUYeHUHU
MPOIEAEBTUUECKOTO Kypca (DU3UKHU SIBISIOTCS:

1) beHoMeHONMOTHYECKHE 3HAHUS O IPUPOJIE BAXKHEUITNX (PU3HUECKUX SBICHUN
OKPYAIOILIEr0 MUPa U Ka4eCTBEHHOE 00BbICHEHHE MPUYMHBI UX BO3ZHUKHOBEHUS;

2) yMeHHUs TIOJb30BAaThCS METOJAAMHM HAYYHOTO TIO3HAHMs, MPOBOAUTH

Ha6JIIOI[€HI/I§I, IJIAHUPOBATb U BBIIIOJHATH SKCIICPUMCHTEI, 06pa6aTI>IBaTI> PE3YJIbTAThI



U3MEPEHUH, npedcmasnams 0OHAPYICEHHbIe 3AKOHOMEPHOCMU 8 CI08ECHOU (opme
unu 6 suoe maoauy.

* HayuuTbcs HaOMIOAATh HPHUPOJHBIE SIBJICHUS, BBLICIATH CYIIECTBEHHBIE
MIPU3HAKY 3THX SIBJICHUM, J€JIaTh BHIBOJBI,

* Hay4UTbCS 110JIb30BATHCSI U3MEPUTEIBHBIMU IIPUOOpaMU (BECHI, TMHAMOMETD,
TEPMOMETP), COOMPATh HECIIOKHBIE IKCIIEPUMEHTAJIbHBIE YCTAHOBKH JIJIS1 IPOBEACHUS
MIPOCTEUILNX OIBITOB, MPEICTABIATh PE3YIbTATHl U3MEPEHHUI C MOMOIIBIO TAOJIHI] U
BBISIBIISITh HA 9TOM OCHOBE IMIIUPUUYECKUE 3aKOHOMEPHOCTH;

3) yMeHHs NPUMEHATHh TEOPETUYECKHME 3HAaHUA N0 (U3UKE K OOBICHEHHUIO
IIPUPOJHBIX SBJIICHUM U PEIICHUIO ITPOCTENIINX 3a1a4;

4) yMeHUs U HaBBIKM TPUMEHEHUS IOJIyYCHHBIX 3HAHUM A1 OOBSICHEHUS
MPUHIMUIIOB JEUCTBUS U CO3JaHUS NPOCTBIX TEXHUYECKUX YCTPOWCTB (Hampumep,
cOOpKa YCTOMYUBBIX KOHCTPYKIMI, KOHCTPYUPOBaHUE MpOCTeHiero ¢poro ammnapara
U MHUKPOCKOIA, U3TOTOBJIEHUE 3JEKTPOHHOIO KJIKOYa M MCTOYHHMKA TOKA), PEILICHHUS
MPaKTUYECKUX 3a7a4 NOBCEAHEBHOM XKU3HM, oOecreyeHus: Oe30MaCHOCTH CBOEH
KU3HH, PALIMOHAIBHOTO ITPUPOIOIIOIB30BaHNS U OXPAHbI OKPYXKAIOLIEH CPEIbI;

5) yMeHHe NpUMEHSTh 3HaHUS MO (PU3MKE MPU U3YyYEHUHU JIPYTUX MPEAMETOB
€CTECTBEHHO-MATEMaTUYECKOTO LIUKJIA;

6) ¢dopMupoBaHue yOexJeHHS B 3aKOHOMEPHOCTH CBSI3M M IO3HABAEMOCTHU
SABJICHUH TPUPOJIbI, B OOBEKTUBHOCTU HAYyYHOT'O 3HAHUS, B BBICOKOUM IIEHHOCTH HAyKHU
B Pa3BUTUU MATEPUAILHOW U JYXOBHOM KYJIbTYPHI JIHOJIEH;

7) pa3BUTHE AIEMEHTOB TEOPETUYECKOTO MBIILJICHUS HA OCHOBE (HOPMHUPOBAHMUS
YMEHUH yCTaHaBIUBATh (DAKTHI, BBIIETATH [IABHOE B U3YyYAa€MOM SIBIICHUHU, BBISABIISITD
IIPUYMHHO-CJIEJACTBEHHBIE CBSI3M MEKIY BEJIMYMHAMH, KOTOPHIE €r0 XapaKTEpPU3YIOT,
BBIJIBUTATh TUIIOTE3bI, POPMYIUPOBATH BHIBOBL;

8) KOMMYHHMKAaTMBHBIE YMEHHA: JOKJIAJbIBaTh O peE3yJbTaTax CBOEIro
MCCJIEI0BAHMS, YYaCTBOBAaTh B JIUCKYCCHM, KPATKO M TOYHO OTBEYATh HAa BONPOCHI,
UCIOJIb30BaTh CIPABOYHYIO JINTEPATYPY U APYrue UCTOYHUKU UH(POpMALUH.

YacTHBIMHU NPEeAMETHBIMHU Pe3yJIbTATAMH 00y4YeHHs B NMPONeAeBTHYECKOM

Kypce GU3UKH, HA KOTOPHIX OCHOBBIBAIOTCH 001Me Pe3yJIbTAThI, ABJISIOTCH:



1) yMeHre IpUBOAUTH MPUMEPHI U CLIOCOOHOCTh OOBACHATH HA KAUECTBEHHOM
ypoBHE (pr3uUecKue IBJICHUS: pABHOMEPHOE U HEPABHOMEPHOE JIBUKCHHSI, KOJICOaHMSI
HUTSHOTO U MPYXUHHOTO MasTHUKOB, pAaCUIUpPEHHE TeJ MPU HarpeBaHUU, OOJIbIIas
CXKMMAEeMOCTh Ta30B, Majass CXKUMAEMOCTb XUIKOCTEWM M TBEPIBIX TEN, BUIBI
TEIUIONEpPEAauy, dJIEKTPU3aLUUs TEJI, HAarpeBaHUE MPOBOJHUKOB AJIEKTPUUYECKUM
TOKOM, OTPaKEHUE U MIPEJIOMIICHUE CBETA;

2) yMEHHs U3MEPSTh PACCTOSHHE, IPOMEKYTOK BPEMEHH, CKOPOCTbh, Maccy,
CHIy, TEMIIEpaTypy, POKYCHOE PacCTOSHUE COOMPAIOIEH JINH3bI, ONTHYECKYIO CHUITY
JIVH3BL,

3) oBnajeHUE SKCIEPUMEHTAIBHBIMH METOJAMU HCCIEAOBAHHS B IpOLECCE
CaMOCTOSITEJIBHOIO M3YYEHMs 3aBHUCUMOCTH: IIPOWIEHHOIO IIyTH OT BpPEMEHH,
YUIMHEHUS TPYKUHBI OT NPHWJIOXKEHHOW CHIIbI, CHUJIbI TPEHHSI CKOJBXEHHs OT Beca
TeJa, apXUMEJOBOM CHIIbI OT 00beMa Tena, Nmepuoja KojeOaHui MasTHUKA OT €ro
JUIMHBI, YIJ1a OTPaXEHM OT yrja NaJeHUs CBETa;

4) yMeHHEe NPUMEHSTh AIEMEHThI MOJIEKYJISIPHO-KMHETUUECKOU U 3JIEKTPOHHOM
TEOpull A1 OOBACHEHUS SBJICHUN NPUPOJIBI: pacCUIMpEHUE Tesl MPU HarpeBaHUH,
OoJplIas CKUMAEMOCTh Ta30B, Majas COKMMAEMOCTb >KMJIKOCTEW WU TBEPIBIX Te,
JIEKTPU3ALUA TEJI;

5) yMeHHME WUCIOJIb30BaTh IOJYYEHHBIE 3HAHUSA, YMEHHS W HABBIKM B
MOBCEIHEBHON >KM3HU (OBIT, DKOJIOTHS, OXpaHa 370pOBbs, OXpaHa OKpYKarolieh
Cpelbl, TeXHHUKa 0€30MaCHOCTH U TIp.).

MeranpeaMeTHbIMHM ~ pe3yJibTATAMM  OOy4YeHUs  NpPH  HU3YyYCHUH
NPONeAeBTHYECCKOro Kypca (pu3uKku sABJIAIOTCH:

1) oBnajeHue HaBBIKAMH CAMOCTOSITEIIBHOTO NMPUOOPETEHHs HOBBIX 3HAHMI,
OpraHu3alMi  y4eOHOW JEeATEIbHOCTH, TIOCTAHOBKHM IIeJiel, TJIaHUPOBAHMS,
CaMOKOHTPOJISL ¥ OLICHKU PE3YyJIbTATOB CBOEU JEATEIIbHOCTH, YMEHUIMU NPEABUIETD
BO3MOYKHBIE PE3YJIbTAThl CBOUX ACHCTBUN;

2) OBIaJicHHE YHUBEPCAJIbHBIMU CIOCOOAMHU JESITENIBHOCTH Ha NpHUMepax
WCIIOJIBb30BaHUs METOIa HAYYHOTO ITO3HAHUS IIPY U3YUYEHHH SIBJICHUU IPUPOABL;

3) ¢opmMupoBaHuEe yMEHUN BOCIPUHUMATH, NepepadaThiBaTh U MPEIbABIATH



uH(pOpPMaLIMI0O B CJIOBECHOM, 0Opa3HOM, CHUMBOJMYECKOW (opmax, MpH MOMOIIU
Ta0JIUL, BBIAEIATH OCHOBHOE COJIEpKAaHUE MPOYMTAHHOTO TEKCTa, HAXOAUTH B HEM
OTBETHI HA NTOCTABJICHHBIE BOIPOCHI U U3JIaraTh €ro;

4) npuoOpeTeHHe OmMbITa CaMOCTOSITEIFHOTO TIOMCKA, aHalIW3a M OTOOpa
uHboOpMaIIMM  C  HUCIOJb30BAHUEM  PA3IMYHBIX  MCTOYHUKOB U HOBBIX
UH(OPMAITMOHHBIX TEXHOJIOTUH JIJIs PEIICHHs] TO3HABATEIbHBIX 3a]1ay;

5) pa3BUTHE MOHOJIOTMYECKOMN M TNAJIOTUYECKON pEUr, YMEHHS BBIPAaXKaTh CBOU
MBICIIM M CIIOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, TOHUMATh €r0 TOYKY 3pPEHUS,
MPU3HABATh MPABO APYTrOro YejIOBeKa Ha UHOE MHEHHUE;

6) OCBOCHHME MNPUEMOB JICUCTBUI B HECTAHIAPTHBIX CUTYyallUsAX, OBJAJCHUE
ABPUCTUYECKUMHU METOJJaMU pELIeHUsI TPOOIIeEM;

7) ¢opMupoBaHue ymMeHUN pabOTaTh B IPYNIE C BBHINOJIHEHHUEM Pa3IM4YHbIX
COLIMAJIbHBIX POJIEH, MPEACTABIATh U OTCTAauBaTh CBOU B3IJIAJbI U YOEXKIECHUS, BECTU
IVCKYCCHIO.

JIMYHOCTHBIMU pe3yJbTaTaMU OOyUYEHHUs NMPHU W3YYEHUU MPONEAEBTUYECKOTO
Kypca QU3UKH SBISIOTCS:

1) chopMUPOBAaHHOCTH IMO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYaTbHBIX W
TBOPYECKUX CIIOCOOHOCTEN yUalluxcs;

2) yOexJeHHOCTh B BO3MOXKHOCTH MO3HAHHS MPUPOJIbI, B HEOOXOJIUMOCTU
Pa3yMHOI'O HCIOJIb30BaHUSI JOCTHKEHUN HAyKW W TEXHOJOTUH i JaibHEHIIero
pa3BUTHSI YEJOBEUECKOro OOIIECTBA, YBaXXEHHE K TBOpLAM HAyKH U TEXHHKH,
OTHOULIEHUE K (PU3UKE KaK K AJIEMEHTY 00I11€UEI0BEYECKON KYIbTYPHI;

3) caMOCTOSITENBHOCTh B MPUOOPETEHUM HOBBIX 3HAHUW M MPAKTUUYECKUX
YMEHUH;

4) MotuBauus o0Opa3oBaTENbHON JEATEIbHOCTH UIKOJIHBHUKOB Ha OCHOBE
JUYHOCTHO OPUEHTUPOBAHHOTO MOAX0/A;

5) ¢dopmupoBaHHe LEHHOCTHBIX OTHOLIEHUH APYr K JAPYry, K YUYUTEN0, K
aBTOPaM OTKPBITHI 1 U300peTEeHUH, K pe3ysibTaraM 00yUueHus;

6) mnpUOOpEeTEeHHE TMOJOXKUTEIHLHOTO AMOIMOHAIBHOTO  OTHOIIEHUS K

OKpYXalolllel MpUpojie U caMoMy ce0e KakK 4acTH NPUPOAbI, JKEJaHUE IMO3HABATh



MIPUPOHBIE OOBEKTHI U SBICHUS B COOTBETCTBUH C JKU3HEHHBIMHU TOTPEOHOCTSIMH H
MHTEpECaMU;

7) mpuoOpeTeHHEe YMEHHsI CTaBUTh mepel coOOM TMo3HaBaTelIbHBIC LIENH,
BBIJIBUTATh TUIIOTE3bl, KOHCTPYHPOBATh BBICKA3BIBAHUSI €CTECTBEHHOHAYYHOTO
XapakTepa, TOKa3bIBaTh COOCTBEHHYIO TOUKY 3pEHHUsI IO 00CY AaeMOMY BOIIPOCY.

4. OCHOBHOE COEePKAHUE

S kiace

MbI no3HaeM MHP, B KOTOpoM kuBeM (12 yacoB)

[Ipupona. SABnenuss npupoasl. Uto wuzydaer ¢uszuka. MeTonbl HAyYHOTrO
MOo3HaHus: HaOmojeHue, omnbIT. MoaenupoBanue. dusnueckue BEIMYMHBI M HX
u3Mepenus. M3amepurensabie mpuOopbl. MaTeMaTuyeckas 3anuch OOJBIITUX U MaJIbIX
BEJIMYUH. UTO MBI 3HAEM O CTPOECHUU BCeneHHOM.

JIleMOHCTPpAIINN

1. Mexanuyeckue, TEIUJIOBbIE, AJEKTPOMArHUTHBIE, 3BYKOBBIE M CBETOBBIC
SIBJICHUS TIPUPOJIBI.
2. PaznuuHble n3MepUTEIbHBIC TPUOOPHI.

JlabopaTopHbie padOThI:

1. 3aBUCHMOCTD TIEpHO/Ia KOJeOaHnii MasiTHUKA HA HUTHU OT JUTMHBI HUTH.

2. 3roToBieHUE TMHENKHN U €€ UCIIOJIb30BAHUE.

3. Onpenenenue eHbl IeICHUs] U3MEPUTEIIBHOTO Iprodopa.

IIpocTpancTio (20 yacoB)

IIpocTpancTBO M ero cBorcTBa. M3mepeHue pa3MepoB pa3IMUYHBIX TEN. Y TJIbI
MOMOTAlOT M3y4yaThb MPOCTPAHCTBO. M3MepeHue yriioB B aCTPOHOMHHU M reorpadumu.
Kak m mia gero msmepsercs miomanbs pa3HeIX noBepxHocTter. Kak m mimga dgero
U3MEPSAIOT O0BEM TEJL.

JleMOHCTPAIINN

1. Mepsb! uMHBL: METP, IEUUMETP, CAHTUMETP.
2. OpueHTanys Ha MECTHOCTH IIPH IIOMOIIM KOMIIaca.
3. I3Mepenue yrioB pu IOMOIIM aCTPOHOMHYECKOTO II0COXA U BBICOTOMEDA.

4. MepHbiii muuHAP (MEH3YpKa).



JlaGopaTopHbIe padoThHI:

1. Pa3znuuHbie METOIBI U3MEPEHUS JJIUHBL.

2. 3mepenue yrioB mpu NOMOIIM TPAHCTIOPTHPA.

3. U3mepenwne moniaae pa3Hbix Guryp.

4. V3mepenue oObeMa KUAKOCTH U TBEPJOrO Tejlda MPH MOMOIIM MEpPHOTO
UUJTUHAPA.

Bpewmsi (6 yacos)

Bpewms. 3mepenue nunrepBaiioB BpemeHu. ['oa. Mecsan. Cytku. Kanenaaps.

JleMOHCTPAIINH

1. HabnroaeHue nmajieHust Karnesb BOJIbI IIPU TOMOIIHM CTPOOOCKOTIIA.

2. JleiicTBUE PIEKTPOMAarHUTHOIO OTMETYHKA.

3. 3MepeHne MHTEPBAJIOB BPEMEHH IIPU MOMOIIN MAsTHUKA.

4. N3mepenue nyJbca.

JlabopaTopHbie pabOTHI:

1. 3Mepenue neproa kojie0aHu MasiTHUKA.

2. CtpobOCKONMHYECKUH CHOoco0 W3MEpPEHUsI WHTEPBAJIOB BPEMEHH IPHU
JBUYKEHUHU OpyCKa M0 HAKJIOHHOW MIIOCKOCTH.

JIBuskenue (12 yacoB)

Mexanunueckoe aBuxeHue. Tpaekropus. [IpsMonnHenHOE U KPUBOJIMHEWMHOE
npxenue. Ilyrb. Ckopoctb. PaBHOMEpHOE ©  HEPAaBHOMEPHOE JBHKEHHUE.
OtHOcUTeNnbHOCTH BMKEHUS. [[Brkenune iaHeT COTHEYHON CUCTEMBI.

JleMOHCTPAIIUN

1. PaBHOMEpHOE NBUKEHHUE.

2. HepaBHOMEpHOE JBUKEHHUE.

3. OTHOCHUTEIBLHOCTD ABVOKCHHUS.

4. ITpssMonMHENHOE U KPUBOJIMHEINHOE IBUKEHUE.

5. CTpoOOCKOMMYECKH METO U3YICHUS IBIKCHUS Tela.

JlaGopaTopHbIe padoOThHI:

1. U3yuenune aBuxeHUs aBTOMOOUIIS IO TOpore (10 PUCYHKY y4eOHHKA).

2. V3yueHue paBHOMEPHOTO MPSIMOJIMHEWHOTO JBUXKEHHUS OpycKa IIPH MOMOIIIH



AIEKTPOMArHUTHOIO OTMETUMKA BPEMEHH.

3. H3ydeHne HEPaBHOMEPHOIO MPSMOJIMHENHOrO JABMWKEHUS Opycka mpH
OMOIIM 3JIEKTPOMarHUTHOTO OTMETYMKA BPEMEHMU.

4. 3yyeHue TpaeKTOpUH JIBUKEHUS 1IaObI B Pa3HbIX CUCTEMAaX OTCYETA.

B3anmoneiictBus (18 yacoB)

B3aumopeiictBue Ten. 3emMHoe mpuTshKeHHe. Yrpyras aedopmainus. Tpenue.
Cuna. Cuibl B TpUpOJie: CUJa TATOTEHHUS, CUa TSXKECTH, CUjla TPEHUs, cuia
ynpyroctd. BekropHoe uzoOpaxenue cuibl. CnokeHue cuil. PaBHoneicTByromas
cuna. Apxumenosa cuia. J{BHKeHne HEB3aMMOACUCTBYIOIINX TEI.

Oueprus. Kunetnueckas sneprus. [lorenunanbaas sueprus. [IpeodbpazoBanue
SHEPIrUU. DHEPreTUUYECKUE PECYPCHI.

JleMOHCTPAIINH

1. 3aBUCUMOCTB CHJIBI YIPYTOCTH OT A€(popMaly MPYKUHBI.

2. Cuibl TpEHUS MTOKOSI, CKOJIBKEHHUS.

3. 3aBUCUMOCTb apXUMEIOBOM CHJIBI OT 00bEMa Teja, IMOrPY>KEHHOTO B
KUIKOCTb.

4. Tlepexon MOTEHIIUATBHOW SHEPTUH B KHHETUYECKYIO U 0OpPATHO.

JlaGopaTopHbIe padoOThHI:

1. UccnenoBanue B3auMOJEHCTBUS Tpy3a C 3eMIIEH U IPYKUHOM.

2. HccnenoBanue 3aBUCUMOCTH YJJIMHEHHUSI IPYKUHBI OT CUJIBI €€ PACTSHKEHUS.

3. I'panyupoBka nuHamoMetpa. M3mepenue cuiibl ATMHAMOMETPOM.

4. I3yuyeHne 3aBUCUMOCTH CUJIbI TPEHHSI OT BECa Tena.

5. V3mepeHue BBITAIKMBAIOLIEH CUIIBL, IEUCTBYIOIIEH HA TEJIO0, IOIPYKEHHOE B
KUIKOCTb.

6. M3ydeHue ABMKEHUS apalltoTUCTA IO CTPOOOCKOMUYECKON 3alTUCH.

7. WccnemoBanue MpeBpalleHHUs] DHEPrUU TeJla MPU €r0 B3aUMOACHUCTBHUH C

3emuiell U PYyKUHOM.



6 xiacc

Ctpoenne BemectBa. TennoBble siBjienus (22 yaca)

HNueptHOCTH Ten. Macca. ['unore3a o TMCKpPETHOM CTPOEHUH BEIIECTBA.

HenpepsIBHOCTP M XaOTHYHOCTHh ABMKECHMs 4YacTull BemlectBa. Juddysus.
bpoyHoBckoe nBmwxkeHue. BzaumopeiicTBue wyactuil BemiectBa. Mopenu rasa,
AKUJAKOCTH U TBEPJIOTO Tesla. ArperaTHble COCTOSIHUS BelecTBa. [I10THOCTS.

Temneparypa. CBsi3b TeMmmeparypbl € XaOTHUYECKUM JBHKEHUEM YacCTHII.
Tepmomerp. Temmonepenaya: TEMIOMPOBOIHOCTh, KOHBEKIIMS, H3ITyYEHUE.

JaBnenue raza. 3aBUCUMOCTbH JaBJEHHUS Ta3za OT TemmepaTypbl. ATmocdepa
3emun. [loroga u knumat. BinaxkHocTs Bozayxa. OOpa3zoBaHuE BETPOB.

JleMOHCTPAIINH

1. OnbITHI, MIUTFOCTPUPYIOLIME NHEPTHBIE CBOWCTBA TEJ IIPU B3aUMOACHCTBHH C
JIPYTUMH TEJIAMMU.

2. Tena paBHOI Macchl, HO Pa3HOU IIOTHOCTH.

3. Tena paBHOrO 00BEMA, HO Pa3HOM MJIOTHOCTH.

4. CrtocoObl I3MEPEHHMS TUIOTHOCTH BEIIICCTBA.

5. Moaenp XaOTU4ECKOTO IBUKEHUS MOJIEKYJI.

6. C:KUMaeMOCTh T'a30B.

7. CBOMCTBO raza 3aHUMaTh BECh MPEAOCTABICHHBIN €My 00bEM.

8. MexaHudeckasi MOJiesib OpOYHOBCKOTO JABUKEHHUSI.

9. Muddy3ust ra3oB, KUIKOCTEH.

10. O6vem u popma TBEpAOTO TeJa, KUIKOCTH.

11. OGHapyxeHre aTMOC(PEPHOTO TaBICHUS.

12. CuenieHrue CBUHIIOBBIX ITUJIUHJIPOB.

JlabopaTopHbIe padoOThHI:

1. I3MepeHre Macchl Tenna pelYakHBIMU BECAMMU.
2. 3mepenne mIoTHOCTH BEIIeCTBA.

3. U3mepenue TemnepaTypbl BEIIECTBA.

4. I'pagyupoBKa TEpMOMETpA.

5. I/ISY‘ICHI/IG CBOMCTB BOJbI B TBEPAOM, JKUIKOM U F33006p3.3HOM COCTOSHHUAX.



6. NccnenoBanue U3MEHEHUS CO BPEMEHEM TEMIIEPATYPhI OCTHIBAIOLIEH BOJBI.

JJIeKTPOMArHUTHBIE sIBJIEHNs (22 yaca)

OnexTpuzanms Tell. DIEKTpUYECKHi 3apsan. B3ammopeiictBue 3apsanos. [[Ba
BHJIa DJICKTPUUECKOTO 3apsiaa. InekTpoH. Ctpoenue aroma. MoH.

DOneKTpudeCcKnuid TOK. ICTOUHHKM 2JIEKTPHUUYECKOTO TOKA. DJIEKTPUYECKAsl LEMb.
[IpoBogHuKH u H30IATOPBL. JlelcTBUS 3iekTpuueckoro Toka. I[IpeoOpa3zoBanue
SHEPIrUy NPHU HArPEBAHUM IMPOBOJHUKA C JIEKTPUYECKHUM TOKOM. DIJIEKTPUYECTBO B
ObITy. [Ipou3BOJICTBO 3JEKTPOIHEPTUU. Mephl MPEAOCTOPOKHOCTH IMPHU paboTe ¢
ANEeKTpUUecKuM TOKOM. [IprupoiHOe 35IeKTpUYEeCcTBO.

B3anmonelicTBue MarHUTOB. OJIEKTPOMATHWTHBIE sBIeHUs. [IpuMeHeHue

QJICKTPOMArHuToOB.



JleMOHCTPpAIINH

1. DnekTpu3anus pa3IudHbIX TEIl.

2. B3auMopeicTBrE HAAIEKTPU30BaHHBIX Tell. JIBa poaa 3apsaoB.

3. Onpezenenue 3apsia Ha3IEeKTPU30BaHHOTO TEA.

4. CocTraBlIeHUE IIEKTPUUYECKOU LIETIH.

5. HarpeBanue npoBOJHUKOB TOKOM.

6. BzaumopeiicTBuE NOCTOSIHHBIX MarHUTOB.

7. PaclonokeHue MAarHUTHBIX CTPEJIOK BOKPYI HPSIMOIO INPOBOJHHUKA H
KaTYyIIK! C TOKOM.

JlabopaTopHbie padoOThHI:

1. DnekTpr3anus pa3nuYHbIX TE€JI U U3yYEHHUE UX B3aMMOJICHCTBHS.

2. Coopka snextpruueckoit nenu. Habmroienre qeicTBUi SJIEKTPUUECKOTO TOKA.

3. H3ydenwe B3aumonmeuWcTBus ~ MarHuToB.  OlpeneneHwe  IoJIroca
HEMapKHPOBAaHHOI'O MarHMTa.

4. COopka 2IEKTPOMArHuTa U U3y4YeHUE €ro XapaKTepUCTHUK.

3ByKoBbIe sfiBJIeHUs (8 yaca)

3Byk. McTounukn 3Byka. 3ByKOBas BOJHA. DXO. ['pOMKOCTB M BBICOTA 3BYKA.
CriocoGHOCTD ChbIIATh 3BYK. My3bIKaIbHbIE 3BYKU. DXOJOKAIIHSL.

JleMOHCTPpAIINN

1. CBoOoaHbIE KOJIEOAHUS TPy3a HA HUTH U Ipy3a Ha MpPY>KUHE.

2. Konebmromieecs Teno Kak KICTOYHUK 3BYKa.

3. MexaHnueckasi poA0JibHas BOJIHA B YIIPYTO#l Cpeie.

CgeToBble siBj1eHud (18 yacoB)

[TpssmonuueitHOe pacnpocTpaHeHue ceera. JIyd. O0pazoBanue Tenu. JIyHHbIe U
COJTHEYHbIE 3aTMEeHUA. OTpake€HHUE CBETA. 3aAKOH OTPAXKECHUS CBETA. 3epKaia MIIOCKHUE,
BBINTYKJIbIE ¥ BOTHYTHIC. [Ipenomnenue cera. Jlnaza. CiocoOHOCTH BUAETH. [ledexTh
3perusi. Ouku. @oroanmnapar. [[eta. CMmelnnBaHue IBETOB.

JleMOHCTpAIIUM:

1. IIpsamonMHENHOE pacIPOCTPAHEHUE CBETA.

2. Obpa3oBaHKe TCHU U TIOJYTECHH.



3. OTpaxkeHue cBera.

4. 3aK0HBI OTPAXKEHUS CBETA.

5. N300pakeHue B IMJIOCKOM 3epKalie.

6. [Ipenomnenue cera.

7. PaznosxkeHue 6eoro cBeTa B CIEKTP.

8. Xoj Jiy4yel B JIMH3AX.

9. [Nony4yeHue n300pakeHUI ¢ TTOMOIIBIO JINH3.

JlaGopaTopHbIe padoOThHI:

1. IIpoBepka 3aK0HaA OTPaKEHUS CBETA.
2. HabGmronenue npeaomMiIeHus CBETA.

3. [Nomy4yenue n300pa>keHU ¢ TOMOIIBIO JIUH3.



5. TemaTu4eckoe NVIAHKPOBAHME € ONpe/eIeHHeM OCHOBHBIX BUI0B
U IUIAHUPYEMBbIX Pe3yJIbTATOB Y4eOHOM 1esiTeIbHOCTH

5 kmace

OcHOBHOE coepkaHue MO
TeMaM

XapakTepucTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH
Y4eHHMKA (HA YPOBHE Y4eOHBIX JeiiCTBH)

I[Inanupyemble pe3yabTaThbl 00yUeHH s

Tema 1.
MbI no3Haem mup,
B KOTOPOM KHMBEM

(12 gacoB):
= [lpupona. SBnenus
MPUPOBI.

* Yro n3yyaeT Qpu3MKa.

=  MeTo/bl HAYYHOT'O

® [I03HAHMS: HAOIIOACHHUE,
"  OIEIT.

=  MogaenupoBaHue.

=  Du3NYeCKue BEIMYUHBI
" Y UX U3MEPCHUS.

Memoowr uccneoosanus:

1. 3mepenue puznyueckux BEJTHMYHH.

2. OueHka MorpenHoOCTA U3MEPEHHUSL.

3. Hcnonb3oBaHuE pe3yJbTaTOB JKCIIEPUMEHTA IS
MpeACKa3aHus 3HAYCHWH  BENMYMH, XapaKTEePU3YIOIINX
H3y4aeMoe SIBIICHHE.

Haobaronenue MEXaHUYECKUX, TEIIOBBIX,
AJIICKTPOMATrHUTHBIX, 3BYKOBBIX U CBETOBBIX SIBJICHUH MPUPOJIBL;
WCIIO0JIb30BAHHE PA3IMYHBIX U3MEPUTEIBHBIX TPHUOOPOB.

@poHTAJILHBIE Ja00PATOPHBIE PAOOTHI:

1. 3aBucuMoOCTh NIeproJia KoJieOaHU MasiTHIKA HA HUTU
OT JJTMHBI HUTH.

2. U3roToBiicHHE TUHEHKHU U €€ UCITOJIb30BaHHE.

YMeTh NpUMEHATH

MOHSATHUA: TNPHUPOJA, SBJICHUA
npupoabl,  (GU3HUYECKUE  BEITUYHMHBI,
HaOIIOJIEHNEe, OMbBIT, HW3MEPHUTEIbHbIN
puoop.

YMmers onpeaeasiTth

LICHY JICJICHUS

= H3meputenbHble 3. OmnpexaeneHue UEHBI JEJICHUS HW3MEPUTEIBHOTO
npuOOopEI. npubopa
= Yro MBI 3HaeM O
CTPOCHUH.
Bcenennou
Tema 2. IlpocTpancTBo Memoow! uccnedosanus npocmpancmea: YMeTh NpPUMEHAITH TOHSTHS:
(20 gacoB): 1. Hcnonb3oBaHMe HW3MEpPUTENBHBIX MPUOOPOB: | IJIMHA,
[IpocTpaHcTBO W €ro | U3MEpUTENbHAS JIMHEHKA, TPAHCIOPTUpP, NaJEeTKa, MEPHBIN yroJ1, IVI0La/1b, 0OBEM.
CBOIICTBA, HUIUHJP. Ymerth onpeaessTh
N3mepenue pazmepos 2. U3mepeHue paccTOsIHUM, YIJIOB, IUIOIIAJIEH, LIEHY JEJICHUS U3MEPUTEIBHOIO
Pa3HBIX TEl. 00BEMOB. npubopa.
VYri1bL IIOMOTAIOT 3. Hcnonwp3oBaHue pe3yJlbTaTOB M3MEPEHMS UL YMeTh IpaBUIIbHO NOJIB30BATHCS
U3y4arb IPOCTPAHCTBO, | IPEACKA3aHMsl  HANpAaBJICHUS  JBWXKCHUS  TeJ, I | JIMHEWKOW,  MEpPHBIM  LWJIMHIPOM,




N3mepenne
ACTPOHOMHUHU U
reorpaduu,
Kak 1 gist yero
M3MEPSIETCS TUI0IIA b
pa3HBIX IOBEPXHOCTEH,
Kak u giis gero
HU3MEPSIOT 00BEM TEIL.

yTJIOB B

NpeJCKa3aHus PacloyIoKEeHUs IIIOCKUX (PUTyp Ha MIOCKOCTH
1 00BEMHBIX TEJ B IPOCTPAHCTBE.

@®poHTaAJIbHBIE JIAOOPATOPHBIE PAOOTHI:

1. Hcnonp3oBaHue Mep UIMHBL: METp, JELUMETP,
CaHTUMETP.

2. OpueHTalus Ha MECTHOCTH IPU IOMOLIY KoMIIaca.

3. I3mepeHue yriioB npu NOMOIIY TPaHCIIOPTHPA.

4. 3MepeHue yriioB IpU MOMOIIN aCTPOHOMHUYECKOTO
1ocoxa 1 BBICOTOMEpA.

5. U3mepenue miomaaei pa3nuyHbix Guryp.
6. U3mepenune oObeMa XKHUIKOCTH M TBEpPAOrO Tejla IpH
MTOMOIIM MEPHOTO HMINHAPA

TPaHCTIOPTUPOM, MMAIETKON

Tema 3.

Bpems (6 uacoB):

. Bpewms.

o N3mepenne  MHTEpBaOB
BPEMEHH.

. I'on. Mecsu.
CyTtku.

. Kanennapp

Memoowt uccnedosanus epemeHnu

1. Wcnonp3oBaHue U3MEPHUTEIbHBIX NPHUOOPOB: 4YaCHI,
CEKYH/IOMEDp, 3JIE€KTPOMAarHUTHBIA OTMETUHK.

2. I3MepeHne NHTEPBAJIOB BPEMEHH.

3. 3amonHeHue TaOMWI, B KOTOPHIX OTpa)xKeHa
3aBHCHUMOCTD NEpro/ia KoyieOaHU MasiTHUKA OT JJIMHBI HUTH.

HaGmonenue najneHus Kameiab BOJbI IPU MOMOIIU

cTpoOoCKoma.

dpoHTaIbHBIE TA00PATOPHEIE PAOOTHL:

1. M3mepeHue HHTEpBAJIOB BpPEMEHM IIPpU IOMOILU
MasiTHUKA.

2. U3mepeHnue nyibca.

3. Ctpobockonnueckuii cnocod n3MepeHHs HHTEPBAJIOB

BpEMEHH NP ABMKEHUH OpycKa 10 HAaKJIOHHOW MJIOCKOCTH

YMeTh NpuMeHATH

MOHATUA: HMHTEpBaI
CYTKH, MECHII, TO/I.

YMeTh HCNOJIb30BATH

BPCMCHHU,

CEKYHJIOMEP, AJIEKTPOMATHUTHBIN
OTMETYUK [JI1 U3MEpPEHUS WHTEPBAIOB

BPEMEHHU




Tema 4. 1. Ucnonp30BaHre U3MEPUTENBHBIX TPUOOPOB: U3MEPHUTEIIbHAS YMerb NpPUMEHATH TOHATHS:
JBuxenue (12 yacon): JIMHEWNKA, 4achl, 3JIEKTPOMArHUTHBIA OTMETYHK. OTHOCHUTEIIBHOCTD MEXaHUYECKOT O
=  MexaHn4YecKoe 2. Hcnonws3zoBaHue CTPOOOCKONMMYECKOIO METOAAa H3YYEHHUs |IBUKEHUS, IYTh, BPEMS, CKOPOCTb.
JBUKEHHUE, JIBIKECHHUS TeIa. YMeTb U3MepsTh M BBIYHCIAATH
= Tpaekropus, 3. 3MepeHue paccTosiHUM, HHTEPBAJIOB BPEMEHH, CKOPOCTH.  |(pU3HUYECKUE BEJIMYUHBIL: BpeMs,
= JIpsmonunerHOE u|4. 3anonHeHue TaOJUI, B KOTOPHIX OTpPa)K€HA 3aBUCUMOCTH|PAcCTOSIHUE, CKOPOCThb, CHJa, MEPHOJ
KPUBOJMHENHOE MyTHU ¥ CKOPOCTU OT BPEMEHH IIPU IPSIMOJIMHEHHOM JABUKEHHH. |[KOJIeOaHU MasSTHUKA.
JBI)KECHHUE, HaGmronenue PaBHOMEPHOTO u HEPaBHOMEPHOTO, YMeTb unTaTH
= JIyts. CkopoCTB, MPSAMOJIMHENHOTO u KPHUBOJIMHEWHOTO JIBUKCHUS, u CTPOUTH TaOJIHIIBI,
= PaBHOMEpHOE 1 OTHOCHUTEJIBHOCTH JIBHKCHMUS. BBIPQXAIOIIME 3aBUCHMOCTh INYTH OT
HEpPaBHOMEPHOE JIBIKEHUE, |DpoHTaNbHbIE Ja00paTOpHbIE PAOOTHI: BpEMEHM  IpU  PABHOMEPHOM U
*  OTHOCUTEIBHOCTh 1. N3yuenue nBUKEHUS aBTOMOOWISA MO J0opore (M0 PUCYHKY|HEPaBHOMEPHOM JIBHIKEHUSIX
JIBIDKCHUS, y4ueOHHKA).
= JIBWXKEHHE IIAaHET 2. H3yyeHue paBHOMEPHOTO TMPSAMOJIUHEUHOIO JBUKEHUS
ConHeyHOM cHCTEMBI Opycka TIpM TOMOIIU  AJIEKTPOMArHUTHOTO  OTMETYHKA
BPEMEHH.
3. N3ydeHue HEpPaBHOMEPHOTO MNPSIMOJUHEUHOTO JABUKECHUS
Opycka Tpud TIOMOIIM BJIEKTPOMAarHUTHOTO  OTMETYHKA
BPEMEHH.
4. V3ydyeHue TpPaeKTOPUU [JBUKEHUS IIAObl B PpPa3HBIX
CUCTEMAX OTCYETA
Tema S. 1. Hcnonp3oBaHMe  W3MEpPUTENBHBIX  MPUOOPOB: YMers NpPUMEHATH TOHATHSA!
B3anmopeiicTtBus WU3MEpPUTEINIbHAS JIMHENKA, TUHAMOMETP. cuna (TSDKECTH, TpPEHHsl, YIPYTroCTH,
(18 uacos): 2. I3MepeHue pacCTOSIHUM, CUITBI. apXuMesioBa), BEC, HEBECOMOCTb,
* BsanMmopnencraue 3. Hcnonws3oBaHue pe3ynbTaTOB 3KCIEPUMEHTA [Is |/1aBJICHUE, NOTEHIMAJIbHAS U
TeN. IpEeACKa3aHusl 3HAYCHUM  BEJIMYMH,  XapaKTEePU3YIOIIMX |KUHETUYECKask SJHEPIusl.
" 3eMHOe M3y4aeMoe SIBJICHHE. YMmeTh NpUMEHATH
MIPUTSKEHHUE. 4. 3anosHeHue TaOiMlL, B KOTOPBIX OTPa)KEHbI 3aBUCHMOCTb CWIBI YIPYTOCTH OT
" VYmopyrasa 3aBUCUMOCTH  (U3MYECKHX BEJIMYMH, XapaKTEPU3YIOLIUX |pacTsDKEHHUsSI TMPYKHHBI, 3aBHCHUMOCTb
nedopManus. B3aUMOJECHCTBHUS TEIL. CUJIbl TPEHUS CKOJBXEHUS OT CHJIbI
* Tpenue. Habmionenne 3aBUCHMOCTH CHJIBI  YIPYTOCTH  OT|JABJICHUS, 3aKOH MPEBPALICHHS SHEPTUH.
* (Cuna. JneopMallviy MPYKUHBI, CHIbl TPEHHUS IOKOS, CKOJIbXKEHHS, YMeTh u3MepsaTh




Cunsl B mpupoje:
cuiia

TATOTEHUS, CHIIa
TSKECTH, CUJIa TPEHMUS,
CHJIa YIIPYTOCTH,

Bekropnoe
n300pakeHUE
CUJIBL,

Croxenue cui.
PaBHOnelicTBYIOIIIA
o

cuna,

ApxumenoBa cuia,
JIBH>KEHME
HEB3aUMOJIEHCTBY
FOIIUX

Tell.

DHeprusi.
Kunernueckas
SHEprus,
IloTrennmanpHas

SHEprus,
[IpeobpazoBanue
SHEPIHH,

DHEPreTUYECKUE PECYPCHI

cuiIbl ApxruMeia oT o0beMa Tesa, MOTPYKEHHOTO B KHUIKOCTD,
nepexoAa TMOTECHIMAJbHOW DJHEPruM B KHUHETHYECKYI0 H
oOpatHO. @poHTANIbHBIE JTA0OPATOPHBIE PAOOTHI:

1. UccnenoBanue B3auMOJCUCTBUS Tpy3a ¢ 3eMied U
IIPYKAHOU.

2. MccnenoBanue 3aBUCUMOCTH YJIMHEHUS IPYKUHBI OT
CHUJIBI €€ PACTSKECHHUSI.

3. I'pagyupoBka JUHaAMOMETpA.
JTMHAMOMETPOM.

4. I3ydeHue 3aBUCUMOCTH CHJIBI TPEHHUSI OT BECa TeJIA.

5. U3MepeHune BhITaTKUBAOIIEH CUJIBI, ICMCTBYIONIEH Ha
TEJIO0, TOTPYKEHHOE B KUJIKOCTb.

6. N3ydyeHue  OBHKEHUSA
CTPOOOCKOITUYECKOMN 3aITUCH.

7. VccnenoBaHue MPEBpAIlICHUSI SHEPTUM Tejla MPU €ro
B3aUMOJCHCTBUHU € 3eMJIeH U IPYKUHOU

I/I3MepeHHe CHIJIBI

mapamroTHuCTa 1o

CHJIBI.
YMeTh n3o0paxarh
rpaguyecKkd CWIbl Ha YepTekKe B
3aJlaHHOM MacIiTaoe.

YMeTh 4YHTATh ¥  CTPOWTH
TaONUIlBI, BbIpAXKAIOIIUE 3aBUCHUMOCTD
CWJIBI  YINPYrocTH  OT  PaCTsHKCHHUS
IPYKUHBI




6 KJiacce

OcHOBHOE coaep:KaHue XapakTepucTHKA OCHOBHBIX BUI0B Ilnanupyembie pe3yJbTaThbl
1o TeMam NesiITeJIbHOCTH YUeHHKA (HA YPOBHE 00y4eHus1
Y4eOHBIX JIeliCTBHII)
| I1 i
Tema 6. Mertoanl ucciienoBaHN TEILUIOBBIX SIBJICHUU: YMeTh NpuMeHsITh
CTtpoeHnue BemecTna. 1. Hcmonb3oBaHue  HM3MEPUTEIBHBIX  MPHOOPOB MOJIOKEHHE O TOM, UTO BCE Tela
TenoBble ABJICHHUSA (TepmomeTp). COCTOSIT M3  MOJIEKYJ,  KOTOpBIE
(22 gacos): 2. Hcnonb3oBaHWE PE3YyJAbTATOB 3SKCIEPUMEHTA IS |HAXOASATCA B HENPEPHIBHOM
» HMHepTHOCTH TeN. |IpeAcKa3aHus XoJa (PU3nUecKuX sSBICHUH. OecropsI0YHOM JIBHOKEHU U u
= Macca, 3. I[IpuMeHeHNEe OCHOBHBIX IOJIOKEHUW MOJCKYISPHO-|B3aUMOACHCTBUM, M1  OOBSICHCHHS
= ['mmortesa O|KMHETUYECKOW TEOpUM BEUIECTBA MJisI OOBSICHEHHUs pa3HOM|auddy3un B IKUIKOCTIX U Tazax,
JTUCKPETHOM CKMMAEMOCTH TBEPJIOTO TEJIA, KUAKOCTH U ra3a, 3aBUCUMOCTD |pa3Inyus MEXIY arperaTHbIMA
"  CTPOCHHUH JIaBJICHUS ra3a OT TEeMIIepaTyphbl. COCTOSIHUSIMM ~ BEIIIECTBA, JIaBJICHUS
BEIICCTBA, HaGmtonenrne ombITOB, WITIOCTPUPTIIONIMX WHEPTHBIE|ra3a, KOHBEKIMH, TETUIONPOBOHOCTH.
HenpepbIBHOCTh U [CBOMCTBA Tel TMpPU B3aUMOJCUCTBUM C APYTUMH TEJIaAMHU, YMerh NpUMEHSATH MOHATHSA:
"  XAa0THMYHOCTh C)KMMaeMOCTH Ta30B, CBOMCTB Tra3a 3aHMMaTh BECh WHEpUHUs, Macca, IUIOTHOCTh
JIBUKCHUS IIPEIOCTABIICHHBIA eMy 00beM, Auddy3un ra3oB, KUIKOCTEH, |BEIIECTBA; Terionepeada
"  YaCTHII BEIIECTBA, |CICIJICHHUS CBHUHIIOBBIX HWJIAHIPOB, MposiBJIeHUE |(TETUIONPOBOHOCTb, KOHBEKIIHS,
= Jludpdysus, atMoc(epHoro naeneHus. M3ydyeHue Ten paBHOM Macchl WIM|U3Iyd€HUE); TEMIEepaTypa.
* bBpOoyHOBCKOE o0beMa, HO pa3HOW TUIOTHOCTH, MOJCIH OpOYHOBCKOTO YMeTh npuMeHsATH GOpMYyITy
JIBVDKCHHUE, JBY>KEHUSI MOJICKYJ IUIOTHOCTH.
B3aumoneiictsue YMeTb u3MepATh U BBIYUCIATH
YaCTHI] dbu3nueckre BETUYHHBI Macca,
= BEICSCTBA, IUIOTHOCTD
» Monenn rasa,
JKHUJKOCTH
" W TBEPIOrO TeENa,
ArperatHble

COCTOsAHMUA,




IImoTHOCTS,
Temnepatypa

Tema 6.
CTtpoeHue BenecTBa.
TenJioBble siBJIeHHS

®poHTanbHbIe Ta0opaTOpHBIE PAOOTHI:
1. U3mepenune Macchl Teja phluaKHBIMH BECAMH.
2. 3mepeHune IOTHOCTH BEIIEeCTBA.

YMmerhb NPaBUJIbHO
MOJIb30BAThCS TAONMHUIIAMH (PU3UUYECKUX
BEJIMYMH (HAXOAUTh 1O TaliHIaMm

(22 gaca): 3. U3mepenue temneparypsl BEIIECTBA. 3HAQYEeHUS TUIOTHOCTHU Pa3HBIX BEIIECTB).
= Cs3b 4. I'pagyupoBKa TepMOMETpA. YMeTh pemiaTtb KauyeCTBEHHBIC
TEeMIIepaTyphbl 5. W3ydeHune CBOWCTB BOABI B TBEPIOM, JKUIKOM H|(33Jaud HA OCHOBHBIE TOJIOXKEHUS
" C Xa0TUYECKUM |Ta3000pa3HOM COCTOSIHHSIX. MOJICKYJISIPHO-KUHETHYECKON  TEOpHH,
JBUKEHUEM 6. UccrnenoBanme  HM3MEHEHUSI CO  BPEMEHEM|HAa CpaBHEHHUE JABJICHHUH XOJOJHOTO U
"  YaCTHIl, TEMIEPATYPHI OCTHIBAIOIIEH BOJIbI ropsyero Tra3a C HCIOJIb30BaHUEM
TepmomeTp, 3HAHUM O  pa3IMYHBIX  crHocobax
Tennonepenaya: Terionepenayu. Pemats pacueTHble
"  TEIIONPOBOJAHOCTH 3amauyn (B OJHO  JCHCTBUE) C
: npUMEeHEeHHEeM (POPMYITbI INIOTHOCTH.
"  KOHBEKIIMS, YmMmeThb HCII0Jb30BaTh
U3ITy4€eHue, TepMOMeTp
JlaBnenue rasa,
3aBUCUMOCTD
JIaBJICHUS ra3a
" OT TeMIlepaTyphl,
ATtMmocdepa 3emin,
Iloroga n xnuMmar,
Bnaxnocts
BO3/1yXa,
O6pasoBanue
BETPOB
Tema 7. Memoovl uccredosanus INeKMPOMASHUMHBIX ONeHUN. YMeTh NpUMeHSTh NOHATHS:

3JICKTp0MaFHI/ITHble ABJICHUSA

(22 ga

DneKTpu3alus

COB):
TEIL.

1. HaGuroneHue 3IEKTPUYECKMX W MarHUTHBIX
B3aUMOJICHCTBUN (DJEKTpU3AIMU TEN U B3aHUMOJCUCTBUS
HAadJIEKTPU30BAHHBIX Te€J, B3aUMOJEUCTBHA IIOCTOSTHHBIX

ANEKTPOH,JIEKTPUYECKUN TOK B
MeTaJuIax,31eKTpUYECKas Lenb.
YMeTb NPpUMEHATH




DJIEKTPUUECKUN
BzaumoneiicTBue
3aps/0B,

JIBa BHJ1a AIIEKTPUUECKOTO
3apsga, DIEKTPOH,
Crpoenue atoma, WoH.

3apsi,

DJIEKTPUUECKUN TOK.
HcTounuku
AIEKTPUYECKOTO TOKA,
DJeKTpuyecKas LETb,
[IpoBoaHUKH u
H30JIATOPHI, HevictBus
ANEKTPUYECKOTO TOKa,

[TpeoGpazoBanue sHEPTUN
npu

HarpeBaHUU MPOBOJHUKA
C DJIEKTPUYECKUM TOKOM,
DNEeKTpUIeCTBO B OBITY,
[IpouzBoacTBO
ANEKTpO3HEprun, Mepsbl
IPEIOCTOPOKHOCTH  TIpHU
paboTe C DIEKTPUYECKUM
TOKOM.

IIpupoanoe
AIIEKTPUYECTBO,
B3anmoneiictBue
MarHMTOoB,
ONeKTpOMarHuTHbIE
aienus, lIpumenenue
AJIEKTPOMArHUTOB

MarHuTOB, pAaCIOJI0KCHUE MAarHUTHBIX CTPEIOK BOKPYT
IIPSIMOTO MMPOBOJAHMKA U KaTYIIKH
C TOKOM), HarpeBaHHs IPOBOHUKOB TOKOM.

2. N3obpaxxeHne cxXeMbl COOpPaHHOM >JIEKTPUUSCKOM
(21178

Dponmanvhule 1abopamopHvle pabomul:

1. DnexTpuszanus pa3IuyHBIX TE€JI W HM3YYEHUE HX
B3aUMOJICHCTBUA.

2. OnpeneneHue 3aps1a HaAJIEKTPU30BAaHHOTO Tena.

3. CoOopka »snextpuyeckod 1enu. HaGmronenue
JNEUCTBUN JIEKTPUYECKOTO TOKA.

4. 3y4yeHne B3aUMOJICVCTBHUSI MAarHUTOB.

5. Onpenenenue nor0ca HEMapKUPOBAHHOTO MarHUTa.

6. COopka 31eKTpoOMaruuTa

Y U3YYEHHUE €ro XapaKTepUCTUK

MTOJIOKEHUS AIEKTPOHHOU
TEOpUU NIl OOBSICHEHUS AIEKTPU3ALUU
T€1 TNpU HUX  CONPUKOCHOBEHUH,
CyLIECTBOBAaHUSA  INPOBOJHUKOB WU
JUBJIEKTPUKOB,JIEKTPUUECKOTO TOKa B
MeTajljlaX, MNPUYUHBI BJIEKTPUUYECKOrO
CONPOTHUBIICHUS], HarpeBaHus
MIPOBOJIHUKA AJIEKTPUUECKUM TOKOM.

YMeTh NIPUBOAUTH

MIPUMEPHI TEIJI0BOIO
MarHUTHOTO JEHCTBUS TOKA.

YMerTh pucoBaTh

M300pakeHus IPOCTEHIINX
ANEKTPUYECKUX  Ileneil;  coOuparthb
ANEKTPUYECKYIO LI€Nb MO HArJAIHOMY
U300paKEeHUIO0

u

Tema 8.
3BYKOBBI€ SIBJICHUS

1. Habmronenne konebaHusi 3Bydallnx Tell. U3MEHEHUE
TPOMKOCTH 3BYKa NPU W3MEHEHUW AaMIUIATYABl KOJIeOaHU,

YMeTh NpUMEHATh NOHATHSL:
aMIUTATY/Ia, TIepUoJ KoeOaHuH,




(8 uaca): U3MEHEHHE BBICOTHI 3ByKa IIpM WM3MEHEHUM YacTOTHI|BOJIHA, JiIMHA BOJHBL. [IpakTtmyeckoe

3BYK. KOJIeOaHUH. IPUMEHEHHE: HCIIOJIb30BAHUE

Hcrounuku 3ByKa, 2. MHcnonp3oBaHue pe3yiabTaTOB HAOMIOACHUI 17151 [3BYKOBBIX BOJIH B TEXHUKE.

3ByKOBas BOJIHA, IPEJICKA3aHUsl  3HAYCHMM  BEIWYMH, XapaKTEepPU3YIOLIUX YMmers u3MepATh IEPUOI

3xo. M3y4aeMoe sIBJICHUE. Kojie0aHUN MasiTHUKA.

I'poMKOCTE W BbICOTA ®drooHTaNBHBIE TA0OpPATOPHBIE PAOOTHI: YMmers OOBACHATL TNPUYMHBI

3BYKa, 1. V3yuenue cBOOOIHBIX KOJeOaHUI Ipy3a Ha HUTU M |W3MEHEHUS T'POMKOCTH, BBICOTHI 3BYKA,

CriocoOHOCTh ~ CHBILIATH|TPYy3a Ha IPY>KUHE. o0Opa3oBaHus 7Xa

3BYK. 2. Wzyuyenue KOJEOMIOMUXCA TeJl KaK HCTOYHHKOB

My3bIKanbHbBIE 3BYKH, 3BYyKa.

OxoJyoKanus 3. N3yyeHue MeXaHMUYECKOM NPOJOJBHON BOJIHBI B

YOPYrou cpene

Tema 9. MeToabl Mcc1eJ0BAHUS ONITHYECKUX SAIBJICHUI YMeTh NnpuMeHATH

CBeToBbI€ IBJICHUS

(18 yacos): MOHATHUSA:IPSIMOJIMHEWHOCTh
pacupoCTpaHEHUs CBETA, OTPAXEHHE U
MpeIOMIICHUE CBETa, dbokycHoe
pacCTOsIHME JIMH3BI.

[Ipamonuneninoe 1. HaGmronenne npsiMoJIMHEITHOTO

pacipoCTpaHEHUE CBETA.
JIyu

OO6pa3oBaHue TCHU
JlyHHble U COTHEYHBIE
3aTMEHUs

OtpaxeHue cBera

3aKOH OTpaKeHUS CBETa
3epkana IJIOCKHUE,
BBIIYKJIbIE

U BOTHYTBHIE.
IIpenomiieHue cBera.

pacnpoCTpaHEHUsl CBETOBBIX JIy4el,
00pa30BaHus TEHU U MOIYTECHH,

OTpaXeHMsI U MPEIIOMIICHHS CBETA,
BO3HUKHOBEHHS N300paKEHUS B TUIOCKOM
3epKajie, pa3lioKeHus 0eIoro cBera

B [IpU3ME.

2. [locTpoenue xoxa myueit mpu 0Opa30BaHUU
TEHU U MOJIYTEHHU, IPU OTPAKEHUU OT

IJI0CKOTo0 3epkana. [loctpoenue xona npe-
JIOMJIEHHBIX JIy4€i B INIOCKOMAPAIIIEITIBHON

YMmers npuMeHATH
3aKOHBI OTPaKECHUS
CBETA.

YMeThb noJry4yarhb
M300pakeHue npeaMera




JInHza

CnocoOHOCTh BUJIETh
JledexTol 3peHus
Ouku

doToanmnapar

IlBeTa

CwmelnBaHue IBETOB

JIMH3C.

wiactunke. [loctpoenne nzobpaxxkenust B codbuparomiei

3. Ucnonp30Banue TpaHCIOPTHPA IJIS
U3MEpEHUs YIJI0B MPU U3YUCHUU
OTpakKeHHsI CBETA.

®dponTanbHBIE Ta00paTOpHBIE PaOOTHI:

1. IIpoBepka 3ak0Ha OTpakEHUSI CBETA.

2. HaGmronenue npenoMieHus CBeTa.

3. [lonyuenue n300pakKeHUM ¢ MOMOIIIBIO
JIUH3

C IIOMOIIBIO JIMH3bI




6. HporpaMMa Mo CO3JaHUI0 BHECYPOYIHBLIX IIPOCKTOB 110 (])n3mce

Y cBOEHME IPONEAEBTUUECKOTO Kypca, IOCTPOCHHOT'O Ha OCHOBE METO/1a HAYYHOT'O ITO3HAHMsI, CIOCOOCTBYET YCIEIIHOMY
OBJIQJICHUIO IIKOJIbBHUKAMH €CTECTBEHHOHAYYHBIMU 3HAHUAMU. Takoil MeTo 00y4eHHs IIPeIIoIaraeT CaMOCTOSITENIbHBINA TOUCK
uH(pOpMaIlMU U KOHCTPYMPOBAHHWE HA €€ OCHOBE HOBBIX 3HAHWW M YMEHHUH. Ydaluecs, B IMOJIHOM 0ObEME HCIOJIb3Ysl CBOU
TBOPYECKUN OTEHIMAJ, y4aTCsl CTABUTH Nepesi cO00H yueOHbIe L€ U 3a/1a4H, BBIABUTaTh TUIIOTE3bI, J€JIaTh BBIBOJBL.

Bce 310 criocoOCTBYET MOBBIIIEHHUIO X YCIIEBAEMOCTH 10 (PU3UKE U, KAK CJIEICTBUE, IPUBOANUT K PA3BUTHUIO HHTEPECA.

Jlist hopMHpOBaHUA y y4alIMXCSl HABBIKOB MCIOJb30BaHUs METOI0B HAYYHOT'O MO3HAHUSA MPEJIaraeTcsa nporpaMmma mo
CO3JaHHMI0 BHEYPOYHBIX IPOEKTOB.

Ota mporpaMMa MOXET ObITh peaju30BaHA KaK CAMOCTOSITENbHBIM KypC B CHUCTEME BHEYPOUHOU AESTENBHOCTU WIIU
JOTOJTHUTH PEIMETHBIN NPOINEAEBTUYECKHI KypC (DU3UKH.

OpraHmaunﬂ IIpOeKTHO'I/ICCJICZIOBaTeJIbCKOﬁ ACATECJABHOCTH YYalllUXCH

VYyammecs 5 u 6 kj1acca He MOTYT BBITIOJIHATH JJOJTOBPEMEHHbBIC TPYAOEMKHE MPOEKTHI. J{J1s 0OCBOCHMSI METOa TPOESKTHO-
UCCJIEIOBATENLCKON JCATENBHOCTH JAeTsIM 11-12 neT peKoMeHIyrTCs TBOPYECKHE 3a/laHusl, ISl BBITIOJIHEHUS] KOTOPBIX
OTBOJIUTCS KOPOTKHM CpPOK (Hampumep, OJHAa 4eTBepTh). [l0 KakqoMy NpPOEKTY TOTOBUTCS Y4EOHO-METOIUYECKUN TMaKeT,
BKJIFOYAIOIIUI TUIAKTHUECKUI MaTepuall JJIs yHaIuXcs U MPE3EHTALUIO MPOEKTA.

[Tocne Toro Kak ydaiuecs, >KeJaloline MPUHATh YY4aCTHE B MPOEKTHOMN NIEATEIbHOCTH, ONPENEISATCS C BBIOOPOM TEMBI,
YUUTENb Ha3HAYAET WHIUBUyAIbHbIE KOHCYIbTAIMU. Bo Bpems TakuxX KOHCYJIbTAllUi YYEHUK COBMECTHO C YYUTEIEM CTABUT
KOHKPETHBIE MENH, 3a/ladl, COCTABJsIeT IUiaH paboThl. YUWTeNb JaeT PEKOMEHIAIMU MO BBIOOPY CHOCOOOB MOJIyYEHUS
nH(OpPMAITUHU, METOIaM BBITIOJTHCHHUS CAMOCTOSITEIBHBIX UCCIICIOBAHUN U UCITOJIH30BAHUI0 HHPOPMAITMOHHBIX TEXHOJIOTHH.

Bo BpeMs WHIUBHIyaJIbHBIX KOHCYJbTAllMA 3a/Jada ydYUTEIS COCTOMT B TOM, YTOOBI TO3HAKOMHTH YYAIIUXCS C
pa3IMYHBIMK  crioco0aMu  cOopa wuHboOpMalu: HaOMIOACHUE, AHKETHUPOBAHHUE, COIMOJOTMYECKUM OMpOoC, MPOBEICHUE
AKCIIEPUMEHTOB, paboTta ¢ IHTEepHETOM, IUTEPATYPOii, CO cpeacTBaMu MaccoBort nHpopmanuu (CMN).

OtobOpannass wHboOpManMs JODKHAa OBITh MoJBeprHyta oOpaboTke. Ha mepBeIX »Tamax oOydeHHsS] MPOEKTHOM
JEATEILHOCTH YUYUTENh JOJKEH IMOKa3aTh yYallUMCs, KaK BbIOpaTh Hambojee 3HAUYMMYI0 HWHGOPMAIHMIO ISl BBHITTOJTHCHHUS
MOCTABJICHHON 3a]]a4yM, KaK UHTEPIPETUPOBATH MOJIyYeHHBIC (haKThI, /IeJaTh BHIBOJbI, (HOPMHPOBATH COOCTBEHHBIE CYXKICHUSI.
DTOT 3TaM Il YYSHUKOB SBISIETCS HAMOO0JIEe CII0KHBIM, U TIOMOIIb YUYUTEIST He0OX0auma.



BaxxabIM sBIIsIeTCS U 3aBepmanmHﬁ oTaIl pa60TBI — 3aliuTa IMpOCKTa. Ha »ToMm 3Tane nmKoJbHUKU y4daTtcCsa nNpCcaACTaBJIsITh
CBOIO pa60Ty, AOKa3bIBATH ITPABOTY CY)KHGHHﬁ, OTCTanBaThb CBOC MHCHHC.

IIpuMepHBINA CIUCOK MPOEKTOB SKJacc

OcHOBHOE coaepxkaHue IIpumepHbIe TEMBI
10 TeMaM NPOEKTOB

Tema 1. Kak npoBoguTh HaOII0/1CHMS.

Mp&I no3Haem Kak mpoBOauTh OIBITHI.

MUp, B KOTOPOM 3adeM Hy>KHbI TOUHbIEC HAOIIOICHHUS.

KUBEM W3mepuTenbHble TPUOOPHI.

(6 gacos) Onertsl [Manunes.

Meps! JJIUHBI.

[Inanera 3emist — HamI A0M.
HcTopus mpoucxoxaeHus MeTpa.
TOYHOCTH U3MEPEHUS.

Tema 2. Kak uzmeputh HEM3MEpUMOE.
[IpoctpancTBo 3ayeM U3MEPSIOT IUIOIIAb TOBEPXHOCTHU PA3HBIX TEJL.
(10 gacoB) Kaxk u nst gwero uzmepsitot oobem tei1. Kak u3mMepuTsh TONIIMHY BOJIOCA.

Kak onpenennts 00beM Karuiy.

Kak onpeaenuts miomaabs noBepxHoctu Poccun.

Kak onpenenuts miomaab noBEpXHOCTH YepHOro MOpSI.
Kak onpeaenuts miomans noixyoctposa Ama.

Kakyro miomans 3aaumaer Mockaa.

Tema 3. Kak u3mepsoT Bpems.
Bpewms Uctopus npoucxoxaeHus Mecsia (roga, HeAeu).
(3 yaca) Ucrtopus xanengaps.

PopocnoBhas cexyHpbI.
OT eCOYHBIX 1O aTOMHBIX YacOB.




Tema 4. Cnoco0bl n3MepeHus nponieHHoro nytu. Kak nu3amMeputs paccrosiHie Ha
JIBuxkeHue kapre. M3MmepeHue UIMHBI KPUBOJMHEMHOW TpaekTopuu. Cambie ObICTpBIC
(6 gyacoB) (MemyieHHBIC) KUBOTHBIE. Camble OBICTpBIC (MEIJICHHBIC) sBJICHUs. TpaeKkTopus
JBIKEHUS TJ1aHET. PeKopabl CKOPOCTH.
CxopocTh ABMkKeHUS aBTOOYca B ropoje. ComHeyHas cuctema.

Tema 5. Cuinbl B IpUpoie: CHJIa TATOTEHHS, CHJIa TSHKECTH, CHJIa TPEHUs, cuja
Bzaumopericteus YIIPYTOCTH.

(9 yacon) 3eMHO€ MPUTSKEHUE.

[ToueMy nagaroT Tena.

3arajkv TpEHUA.

51 0OBHHSIIO CUITY TPEHUSL.

S 3ammiaro cuity TpeHusl.

ApxuMmenoBa cuia.

MOHO I COTHYTB CTaJIbHOM PEJBC.
[Touemy eneT aBTOMOOUIIB.
Hedopmanuu (pacTskeHue, cxaTue, U3ruo, ...) B HaIlIeH KU3HH.
Mosket 1 Myxa 1mooeIuTh CJIOHA.

Kaxk rmogusiTe aBTOMOOWIIE.

Kak ynepxatp paBHOBecCHE.

PaBHOBecHe B iupke.

[Touemy ne magaet [Tu3zanckas GarHs.
Hecrubaemsiii kosoc.

DHeprus BOJbI.

Hcnonp30BaHne 3HEPTUM BETPA.
DHEPreTUYECKUE PECYPCHI.

JIBM>KEeHME HEB3aMMOIEMCTBYIOIINX TEI.

6 KiIacce




OcHOBHOE
coJiepKaHue 1Mo TeMam

IIpumepHbIE TEMBbI
NPOEKTOB

Tema 6.

CrtpoeHue BeliecTsa.
TemmoBsie siBIECHUS
(11 gacoB)

51 0OOBUHSIIO UHEPTHOCTD.

S 3amuIIar UHEPTHOCTD.

Kak n3meputs maccy.
Mukpoxkocmoc.

Ectb 1 B Oecniopsiike mOpsJIOK.
Maut 3010THUK, 1a TOPOT.

MoryT nu cnabbie ObITh CUJIBHBIMH.
Kak uzmeputs Temmneparypy.

Yro Ttakoe auddysus.

Urto Takoe OpOYHOBCKOE JIBHXKECHHE.
Pa3zHbie TepMOMETPBHI.

Jlen, Boma u map.

Kapa u xonog.

OTtkyna Gepercs TeroTa.
OcTaHOBU MOJIEKYITY.

Mup 6ecriopsika (Tassi).

Mup nopsiika (KpuCTaIb).
[ToueMy XKUIKOCTH HEC)KUMAEMBI.
Kaxk BeIpacTuTh Kpucrami.

[Touemy nuier KapaHaarl.
[Touemy BopoOel HaXOXJIHIICS.
3ayeM CKOBOPOJKE JACPEBSIHHAS pyUKa.
[Touemy B TepMoOcCe Yail TOPAUNI.
[ToueMy ApoXKat TUCTUKU OCHHBI.
['me myumme cnenats GopTOUKY.
[Touemy nyer Betep.

OT 4ero 3aBHCHUT MTOTOJA.




BrnaxnocTts Bo3myxa.
Oneprus cnuyku 1 CoJiHIa.
DHeprus TeJia yesioBeKa.

Tema 7. I'ne poxnmaercs 3JIeKTpUYECTBO.
DJIEKTPOMarHuTHBIE [IyTemecTBue 3MEKTPUUECKHUX 3aPsA0B.
SIBJICHUSA OT 1aMnoYKH 0 KOMIBIOTEPA.
(11 gacoB) Jlomoon u Tenedos.
MarHuTtHbI€ MOTYIIKH.
Mup OCTOSIHHBIX MarHUTOB.
3eMJi1 — MAarHur.
Kax pabGotaer yTior.
[IpupoaHOE 3IIEKTPUUECTBO.
UeM onacHa MOJIHUSI.
Tema 7. beperucbh — anekTpuyecTBo!
DJIEKTPOMarHuTHHIE Kak U3rotoBUTH MarHur.
SBJICHUSA CamonenbHbIN 3JIEKTPOMArHHUT.
(11 gacoB) Bce nu BemecTBa MOTYT OBITH MATHUTAMU.
Tema 8. HctouHnkm 3ByKa.

3ByKOBbIC siBJIeHUs (4 Haca)

UenoBek B MUPE 3BYKOB.
Yo Takoe 3Xo.
My3bIKQJIBHBIE 3BYKH.
I'poMKOCTB 3ByKa.
Bricora 3ByKa.

Kak MbI cibimmm.
DXO0JI0KaIHUSL.




Tema 9. HcTouHuku cBeTa.
CgeToBbIe siBJICHHS (8 YacoB) Teatp TeHel.
JIyHHBIC 3aTMEHUS.
CosHeuHble 3aTMEHHS.
Kak cnomarts Jjyy.
3a3epkaibe.
MO>KHO ¥ JIBJOM 3a)K€Ub OI'OHb.
Kak mMb1I BUIHM.

7. Onucanue y4e0HO-METOAUYECKOT 0

U MaTepHAIbHO-TEXHMYECKOT0 00ecneyeHust

o0pa3oBaTeIbHOI0 MpoLecca

C BBegenueM OI'OC peanuzyercs cMeHa 0a30BOM mapaaurMbl 00pa30BaHMs CO 3HAHUEM Ha CHUCTEMHO-CSITEIIbHOCTHYIO
U TIEPEHOCHUTCS aKIIEHT C U3YYCHHUS] OCHOB HayK Ha o0ecreueHre pa3BUTHSI YHUBEPCAIbHBIX YU€OHBIX IEUCTBUI HA MaTepuae
OCHOB HayK. BakHeHIIIMM KOMIIOHEHTOM COJIEp>KaHus 00pa30BaHusl, CTOSIIIIUM B OJTHOM PSIY C CUCTEMAaTUYECKUMH 3HAHUSAMH,
CTaHOBSITCSI YHUBEPCAJIbHbBIE, WM METANPEAMETHBIC, YMEHUS (M CTOSIIINAE 32 HUMH KOMIICTEHITUH).

Y4ebHOo-MeToMUecKoe o0ecriedeHre N3ydeHUsT (PU3MKKM Ha MPOIIEICBTHUCCKOM 3Talle Pealu3yeTcs 3a CUET W3IaHHON
aKKpEIMTOBAHHBIM M3/1aTE€IbCTBOM MpOrpaMMbl o0ydeHus: pusuku, yaeoOnnkoB *Mup 3nanuii: DU3UKA* nng 5 u 6 knaccos,
a TaKXe MOCTOSTHHO JACHUCTBYIOIIEH HA CATE METOIMYECKOM

ciyx0b1 m3aareasctBa 1 BUHOM* aBropckoii mactepckoit (http://metodist.lbz.ru).

CHCTeMHO- e TEIPHOCTHBIN MOIX0/ TpeOyeT MOCTOSIHHOM OTIOPHI Tporiecca 00ydeHus1 GU3MKe Ha TEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT, BBIMIOJHACMBIN YIUTEIEM, U Ta00paTOpHbIC PaOOTHI, U OTBITHI, BHITOJHSICMbIC ydanuMucs. [103ToMy mIKOJIbHBII
KaOWHET (PU3MKH JOJDKEH OBITh 0053aTEeIbHO OCHAIEH TOJHBIM KOMIUICKTOM JICMOHCTPAIIMOHHOTO M Ja0OpaTOpHOTO
000pyZI0BaHUS B COOTBETCTBUU C MEPEUHEM yueOHOTO 000pY0BaHUS TIO (PUBUKE /I OCHOBHOM ITKOJIBI.

JlemoHCTpannoHHOe 000py0BaHUE JOJKHO OOECIeYMBaTh BO3MOXKHOCTh HAOJIOJEHUS BCEX HM3y4aeMbIX SIBJICHUH,
BKJIFOYCHHBIX B OCHOBHYIO 00pa30BaTENIbHYIO MPOTpaMMy 1O (U3MKE OCHOBHOM IIKOJBI (B TOM YHCJIE W MPOIEICBTHYCCKHIMA
stamn). CucteMa JeMOHCTPAIIMOHHBIX OMBITOB MPU U3yYE€HUU (PU3MKH B OCHOBHOM IIKOJIC MPEIOJIaracT UCIOJIb30BaHUE KaK
KJIACCUYECKHUX aHAJIOTOBBIX U3MEPUTEIBHBIX TPHUOOPOB, TaK M COBPEMEHHBIX MIU(PPOBHIX CPEICTB U3MEPEHUM.



http://metodist.lbz.ru/

Hcnonp3oBanue nabopatopHoro oOopyaoBaHus B ¢GopMe TEeMaTHUYECKHX KOMIUIEKTOB TO3BOJSET OPraHU30BaTh
BBITIOJIHEHHUE (POHTATIBLHOTO SKCIIEPUMEHTA C IPSIMBIM JOCTYIIOM YUYaIIUXCS K HUM B JIF0OOM MOMEHT BPEMEHU. DTO IOCTUTACTCS
nyTeM HUX XpaHeHuss B MmiKadax, pacroyiOKeHHBIX BJAOJL 3aHEl uiM OOKOBOM CTeH KaOMHETa WM MCIOJIb30BaHUS
CHEIUATU3UPOBAHHBIX JJAOOPATOPHBIX CTOJIOB C BBIIBHIKHBIMU SIITUKAMH.

Hcnonb3oBaHne TEMAaTHUYECKUX KOMILUIEKTOB JIa0OpaTOpPHOrOo OOOpYIOBaHMS MO MEXaHUKE, MOJEKYJSIpHOW (usuke,
AIIEKTPUYECTBY U ONTUKE CIIOCOOCTBYET: * (POPMUPOBAHUIO TAKOTO BAKHOTO 00111€y4eOHOT0 YMEHHUS, KaK 0oA00p yYalluMHCs
000pyZIOBaHUSI B COOTBETCTBUU C LEIbIO MPOBEICHUS CAMOCTOSATEIBLHOTO HCCIIEOBAHUS; TIPOBEICHUIO IKCIIEPUMEHTAIBHOM
paboThI Ha JIFOOOM Tare YPOKa; YMEHBIICHUIO TPYJOBBIX 3aTpaT YUUTENS MPH MOATOTOBKE K YPOKaM.

Cua0OxxeHue kabuHeTa (GU3MKHU AIEKTPUUYECTBOM M BOJAOU JOHKHO OBITH BBIMOJHEHO C COOJIOJICHUEM MpPaBUJl TEXHUKHU
oe3onacHocTu. K 1mabopaTopHbIM CTOJIaM, HEMOJBHM)KHO 3aKpEIUIEHHbIM Ha MOJy KaOWHETa, CHelUaIn3UpPOBAHHBIMU
OpraHu3alysIMHU TOJBOJUTCS MEPEMEHHOE HampspkeHue 42 B oT mmTa KOMIUIEKTa 3JIEKTPOCHA0XKEHUs, MOIIIHOCTh KOTOPOTO
BBIOMPAETCS B 3aBUCUMOCTH OT YHUCJa CTOJIOB B KAOMHETE.

K neMOHCTpallMOHHOMY CTOJIy OT IIMTAa KOMIUIEKTA 3JIEKTPOCHA0XKEHUS JOHKHO OBITh MOJIBEICHO HanpskeHue 42 B u
220 B. B Topiie AeMOHCTPallMOHHOIO CTOJIa pa3MelaeTcsl TyMOa ¢ paKOBUHOM M KpaHOM. OJHO MOJIOTHO JIOCKU B KaOMHETe
(bU3UKY JOIKHO UMETh CTAbHYIO TTOBEPXHOCTb.

B xabunete ¢pusznku HEOOXOIUMO UMETH:

" TIPOTHMBOIOXKAPHBIN MHBEHTAPh U alITEUKY ¢ HAOOPOM MEPEBA30YHBIX CPEJICTB U METUKAMEHTOB;
" WHCTPYKIIMIO MO MpaBHJiaM 0€30MacHOCTH TpyAa ISl 00yYarolmuXcsl U SKypHaJI PETUCTpaIlii UHCTPYKTaxka o
npaBuiiaM 0€3011aCHOCTH TPyAa.

Ha ¢ponTansHOil cTeHe kKabuHEeTa pa3MenarTcs TabIUIbl CO MIKAIOW JIEKTPOMAarHUTHBIX BOJIH, TaOJIMIIA TPUCTABOK U
enuani CH.

B 3aBUCMMOCTH OT UMEIOIIETOCs B KAOMHETE TUIA MPOECKIIMOHHOTO0 000PYI0BaHUsI KaOMHET IOKEH OBITh 000pY0BaH
CUCTEMOM TMOJIHOTO WJIM YaCTUYHOTO 3aTeMHeHus. B KadecTBe 3aTeMHEHHUS] C 3JIEKTPOIPUBOAOM YJIOOHO HCHOJIb30BaTh
POJIbCTABHHU.

Kabuner ¢u3uku [OMKEH HMMETh CHEHHAIbHYI0O CMEXKHYI0 KOMHATy — JIa0OpAHTCKYyI0 — I XpaHEHHUS
JEMOHCTPALIMOHHOTO O0OpYAOBaHUS M MOJATOTOBKH ONBITOB. Kpome 51a00paTOpHOro M JAEMOHCTPALMOHHOTO O0OPYIOBaHUS
KaOWHET (PU3HUKHU TAaK)KE OCHAINAIOT: KOMIUIEKTOM TEXHUUYECKHUX CPEJICTB O0yUCHHUSI, KOMITBIOTEPOM C MYJIbTUMEINA-TTPOCKTOPOM
Y UHTEPAKTUBHOM JOCKOW;

*  y4eOHO-METOAMYECKOH, CHpPaBOYHO-UH(GOPMALMOHHOW M HAYYHO-TIOMYJISIpHOM JuTepaTypoil  (yueOHUKaMH,



cOOpHUKAMH 3aJa4, XKypHaJaMu, PyKOBOJCTBAMH 10 TPOBEAECHUIO yU€OHOTO AKCIIEPUMEHTA, MHCTPYKIUSAMU I10 IKCILTyaTalUH
y4eOHOro 000pyI0BaHus); KApTOTEKOH C 3aJaHUsIMU ISl UHJIMBUIYAIbHOTO O0YUYEHHUS, OpTaHU3allMH CAMOCTOSITEIbHBIX Pa0OT
0Oy4Jaronuxcs, MpoBeACHUS KOHTPOJIbHBIX PadoOT;

* KOMIUIEKTOM TEMaTUYECKUX TaOJIUII 0 BCEM pasjiesiaM IIKOJILHOT0 Kypca (GU3UKU, MOPTPETaMU BbIIAIOIIMUXCS (PU3UKOB.



