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HosicHuTeabHASA 3aNIMCKa

[Iporpamma Kypca BHEYPOUHOU IeATENbHOCTH «PU3MKa B 3aa4ax U IKCIIEPUMEHTAX»
peanu3yercs B IIeHTpe oOpazoBanus «Touka poctay, paccunTana Ha 2 roga oOydeHus. 3aHATHS
npoBoATcs 1 pa3 B Henenro A1 Kaxaou rpynmsl (7 u 8 kiacchl), 35 Helemb.

[IporpamMma paspaborana B coorBercTBuu ¢ [Ipukazom Munnpocsemenusi Poccun ot
18.05.2023 Ne 370 «O6 yrBepxkaeHun (eaepanbHO 00pa30BaTEIBLHON MPOTrpaMMbl OCHOBHOTO
o011ero 06pa3oBaHUsI.

Onupasch Ha MHAWBUIYyaJbHBIE 00pa30BaTENbHBIE 3alPOCHl U CIHOCOOHOCTH Ka)JI0TO
pebeHKa MpH pealu3aluy MPOrpaMMbl BHEYPOUYHOH JAesTenbHOCcTH 1o ¢usuke «Dusuka B
3a/1a4ax M OKCIEPUMEHTax», MOXHO JOCTHYbh OCHOBHOW IEH - Pa3BUTh Y OOYYarOIIMXCs
CTPEMIICHHE K JalbHEHIIEMY CAMOOIIPEAEIICHUIO, MHTEIUIEKTYaIbHOM, HAYYHON U IIPAKTUYECKON
CaMOCTOSTENIbHOCTH, T0O3HABATEIbHOM aKTUBHOCTH.

JlanHas mporpamMma rmo3BoJjsieT 00yJaroMCcs 03HAKOMUTBLCS C METOJMKON OpraHu3aluu
U TIPOBE/ICHUS SKCIIEPUMEHTAIBHO-HCCIIEJOBATEIBCKOM AEATEIHOCTH B COBPEMEHHOM Y4€OHOM
nporecce mo (pu3uKe, 03HAKOMHUTHCS CO MHOTUMHU UHTEPECHBIMH BOIIPOCcaMU (DM3WKHU Ha JTAHHOM
sTane OOy4YeHUs, BBIXOASIIMMHU 3a PaMKHU IIKOJIBHOW MPOrPaMMBbl, PACHIMPUThH IEIOCTHOE
npelcTaBieHue O mpoljemMe JaHHOM HayKu. OKCIepUMEHTallbHAas JIeATENbHOCTh OyaeT
CIOCOOCTBOBATh PA3BUTHIO MBICIHUTEIBHBIX OMEpaluii ¥ O0IIeMy HWHTEIUICKTYaIbHOMY
Pa3BUTHIO.

He menee BakHbIM (hakTOpOM peanu3alud JaHHOW MPOTpaMMbl SBISETCS CTPEMIICHHE
pa3BUTh y YyYalIMXCSd yMEHHE CaMOCTOSTeNbHO paboTaTh, AyMaTh, IKCIEPUMEHTHPOBATH B
YCIIOBHSIX UIKOJIBHOM J1abOpaTOpWH, a TakKe COBEPIICHCTBOBATh HABBIKM apryMEHTAIlUU
cOoOCTBEHHOM MMO3ULIMU MO onpeAenéHHbIM Bonpocam. CoaepkaHue MpOrpaMMBbI
COOTBETCTBYET I[103HABATEJIbHBIM BO3MOJKHOCTSIM IIKOJIBHUKOB W  NPENOCTaBIsET UM
BO3MOXKHOCTh paboTaTh Ha ypOBHE MOBBIIICHHBIX TPeOOBaHMI, pa3BUBasi y4eOHYI0 MOTHBAIIHIO.
Cognepkanue 3aHATUN BHEYPOUHON JESITEIBHOCTU TMPEACTABIsET COOON BBEIEHHE B MHUpP
AKCIIEPUMEHTAIbHON (DU3UKHM, B KOTOPOM Yy4YallUecs CTAaHYT HCCIIENOBATENIsIMA U HAaydaThCs
MO3HABaTh OKPYXKAIOUIUNH MX MHUpP, TO €CTh OCBOSIT OCHOBHBIE METOJIbI HAYYHOTO MO3HaHus. B
YCIOBUSAX peanu3anuu  00pa3oBaTeNbHOM MPOTpaMMbl IIMPOKO HUCHONB3YIOTCS METOIbI
y4eOHOT0, UCCIEA0BATEILCKOTO, TPOOIEMHOTO IKcIiepuMenTa. Pe6EHok B mporiecce mo3HaHMS,
npuoOpeTasi YyBCTBEHHBIN ((DEHOMEHOIOTUYECKHIT) OTBIT, IEPEKUBACT MOTYyUYECHHBIE ONIYIICHUS
U BIEUATIICHUA. OTH TEpeKHBaHUS MPOOYKAAIOT W MOOYXKIAIOT MPOIECC MBIIUICHUS.
Crneuuduueckas Qopma opraHuzanvu TMO3BOJSET YYaIIUMCS O3HAKOMUTHCS CO MHOTUMHU
WHTEPECHBIMH BOIpOcaMH (U3WKH Ha JIAHHOM OJTare OOYYeHHs, BBIXOIAIIMMH 332 PAMKH

HIKOJIbHOM MpOrpaMMbl, PacIIUpHUTh LEIOCTHOE MpPEICTaBICHHE O MpoOJieMe JaHHOM HayKu.



Hetn monywaroT mnpodeccuoHadbHbIE HABBIKH, KOTOpPBIE CIOCOOCTBYIOT —JajbHEUIIEH
COLIMATILHOM aJanTaiuy B 00IIeCTBE.

I]envro porpaMMBbl 3aHATUI BHEYPOUHOU JIEATENBHOCTH 10 pusuke «Dusuka B 3agauax
U DKCIEPUMEHTAaX», Ul yHamuxcs /- 8-X KJ1acCoB SIBISIFOTCS:

- pPa3BUTHE Yy y4YalIUXCs 103HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MPOIECCe PEHICHHs MPAKTHUECKUX 3a7ad U CaMOCTOSITEIILHOTO TTPUOOPETEHUS
HOBBIX 3HAHUM;

- (opmupoBaHHe U PA3BUTHE Y YYAIIUXCS KIIOUEBBIX KOMIETEHIMH - y4eOHO -
MO3HABATENIbHBIX, HHQOPMAIIMOHHO-KOMMYHUKATUBHBIX, COIMAIbHBIX, U KakK CIEJICTBUE -
KOMITETEHIIMH JINYHOCTHOT'O CaMOCOBEPIIICHCTBOBAHUS,

- (opmupoBaHuE MPEIMETHBIX W  METANPEIMETHBIX pEe3yJIbTaTOB  OOy4YeHHs,
YHHUBEpPCAJIbHBIX Y4EOHBIX NEHCTBUIA,

- BOCIIUTAHWE TBOPUYECKOM JIMYHOCTHU, CIOCOOHON K OCBOEHUIO MEPEIOBbIX TEXHOJIOTHI U
CO3/IaHHMIO CBOUX COOCTBEHHBIX pa3pabOTOK, K BBIIBHKCHHIO HOBBIX UICH U IPOCKTOB;

- peanuzaiusi JEATeIbHOCTHOTO MOAXOJa K MPEeIMETHOMY OOYYEHHIO Ha 3aHSITHIX
BHEYPOUYHOI 1eATeIbHOCTH O (DU3HKE.

Oco0eHHOCThIO BHEYPOUHOM JIEATENBHOCTH 10 (DU3UKE SBISIETCS TO, YTO OHA HaIlpaBJICHA
Ha JIOCTHKEHUE OOYy4alolMMHUCS B OOJBIIEH CTENEHU JIMYHOCTHBIX M METalpeIMETHBIX
pe3yJIbTaTOB.

3agauu Kypca

Jlnia peanuzanuu nenen kypcea Tpedyercs pelieHne KOHKPETHBIX MPAaKTUYeCKUX 3a/1ay:

- BBISBJICHHE HMHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEM YydYalluxcs K
pa3IUYHBIM BUJAM JCSITEIBHOCTH;

- (opmupoBaHHE TMPEICTABICHHUS O SBICHUSAX U 3aKOHAX OKPYXAIOIIer0 MHpa, C
KOTOPBIMU IIKOJIBHUKH CTAJTKUBAIOTCA B IOBCEIHEBHOW KU3HM;

- opMUpOBaHUE MIPEACTABICHUS O HAYYHOM METO/IE TTO3HAHNS,

- pa3BUTHE UHTEPECA K UCCIIEI0BATEIHLCKON IEATEIbHOCTH;

- pa3BUTHE OMbBITa TBOPUECKOH JAEITETLHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

- pa3BUTHE HABBIKOB OpraHU3allMd HAy4yHOTO TpyAa, paboThl €O CIOBapsMH U
SHITUKIIOTIE UMY,

- CO3/MaHWE YCJIOBUW JUIsI peaqu3alii BO BHEYPOUYHOE BpeMs MPUOOPETEHHBIX
YHHUBEPCATbHBIX YIEOHBIX JEHCTBUI B YpOUHOE BPEMS,;

- pa3BUTHE OMbBITa HEPOPMATLHOTO OOIICHHUS, B3aUMOACHCTBUS, COTPYIHUYIECTBA;

- hopMHpPOBaHNE HABBIKOB MTOCTPOEHUS (PU3MUECKUX MOJIECTICH U ONpeAeNICHUs TPAHHUIL UX

MMPUMCHUMOCTHU.



- COBEpIIIECHCTBOBAHNE YMEHUHN MPUMEHTHh 3HaHUS MO QU3UKE 11 OOBSICHEHUS SIBJICHUIMA
IPUPOIBI, CBOMCTB BEIIECTBA, PEHICHUS (PU3NIECKHX 33/1a4, CAMOCTOSATEIBHOTO IPHOOPETEHUS U
OLIEHKH HOBOH MH(popManuu GU3NIECKOTO COEPKAHMSI, UCIIOIb30BAHUS COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTHIA; HCHOJB30BaHUE MPUOOPETEHHBIX 3HAHUN W yMEHUIAA
pelIeHUs] TPaKTUYECKHX, )KU3HEHHBIX 3a7a4;

- BKJIIOYEHHE Yy4YalluXcd B  PA3HOOOPA3HYI  JESATEIBHOCTh: TEOPETUYECKYIO,
IPAKTUYECKYIO, aHATMTUYECKYIO, TIOMCKOBYIO;

- BbIpa0OTKa TMOKUX YMEHHM MEPEHOCUTHh 3HAHUS U HABBIKK HA HOBbIE (POPMBI yueOHOM
paboTHI.

Metoab! 00y4eHust 1 GopMbl OPraHU3ANMH 1eSITeTbHOCTH 00y4YaI0IIMXCS

Peanu3zanus mporpaMmbl BHEYpOUHOM AeATEIbHOCTH «DH3HKa B 3a71a4aX U YKCIIEPUMEHTAX)
IpeJoiaraeT MHANBUAYAIBHYIO U TPYIIIOBYIO paboTy 00y4arouuxcs, INIaHUPOBaHKUE U
MIPOBEJICHUE UCCIIEI0BATENIBCKOTO SKCIIEPUMEHTA, CAMOCTOSITENbHBIN cOOp JaHHBIX IS
pelIeHUs IPaKTUYECKUX 3a/]1a4, aHAJIU3 U OLIEHKY ITOJIYYEHHBIX PE3yJIbTaTOB, U3TOTOBJICHUE
nocoOuii u mozenei. [Iporpamma mpeaycMaTpuBaeT He TOJIBKO OOYUYarOIINe U Pa3BUBAIOIINE
1enu, e€ peanusalys criocoOOCTBYET BOCHUTAHHUIO TBOPUYECKON JIMYHOCTU C aKTUBHOM KU3HEHHOM
no3unuen. BeICOKUX pe3ysbTaTOB MOT'YT JOCTHYb B IAHHOM CJ1y4ae HE TOJbKO YYEHUKH C
XOPOIIIEH MKOJbHON yCIIEeBaEMOCThIO, HO M BCE IIEJICYCTPEMIIEHHBIEC aKTUBHBIEC peodsiTa, yKe
C/IeNIaBIIKE CBOM MPoGeCcCHOHATBHBIN BBIOOD.

IlnannpyemMsble pe3yabTaThl

JlocTrKeHNe MIaHUPYEMBIX PE3YJIbTaTOB B OCHOBHOM HIKOJIE TIPOMCXOANUT B KOMIUIEKCE
MCIIOJIb30BaHUs YETHIPEX MEKIUCIMIUIMHAPHBIX yueOHbIX nporpamm («dopmupoBaHue
YHHMBEpCAIbHBIX YUEOHBIX AeicTBuil», «@opmupoBanne MKT-koMIeTeHTHOCTH 00y4arOmuXCcs»,
«OCHOBBI Y4eOHO-HMCCIIE10BaTEIbCKON U MMPOEKTHON AeATeNbHOCTHY», «OCHOBBI CMBICIOBOTIO
YTEeHUS U pabOThI C TEKCTOM») U yUEOHBIX MPOrpaMM 10 BCEM IPEMETaM, B TOM YHCIIE 110
¢uzuke. [locne nzydenus nporpaMMbl BHEYpOUHOU JesTenbHOCTH «Du3nka B 3a1a4ax u
AKCIIEPUMEHTax» 00ydaroIrecs:
- CHUCTEMAaTH3UPYIOT TEOPETHMYECKUE 3HAHWA W YMEHUsS [0 PEIICHHUI0 CTaHIApTHBIX,
HECTaHJAPTHBIX, TEXHUYECKHUX U OJIUMIIMA/IHBIX 337a4 Pa3IuYHbIMU METOJAMU;
- BBIPa0OTAIOT UHIUBUYaJIbHBIA CTHIIb pelieHus: GU3NYECKUX 3a/1a4.
- COBEpUICHCTBYIOT YMEHHS Ha MpPaKTHKE IOJIb30BaThCsl MPUOOpaMH, MPOBOAMTH H3MEPEHUS
bu3MYeCKUX BENIUYUH (OMpPENeNsITh IeHY JAENeHUs, CHUMATh MOKa3aHus, COOI0aaTh MpaBUiia
TEXHUKU O€30MaCHOCTH);
- Haydyarcsl MOJIb30BaThCsl MPUOOpaMH, C KOTOPHIMU HE CTAJIKUBAIOTCS Ha ypoKax (DU3HKHU B

OCHOBHOM IIIKOJIC;



- pa3paboTalOT ¥ CKOHCTPYUPYIOT MPHUOOPHI M MOJEIHU ISl TTOCIENyIoeld paboThl B KaOMHETE
busuky,
- COBCPIICHCTBYIOT HaBBIKM THCHbMEHHOW U YCTHOM pedd B TMPOLECCe HAMMCAHUS
UCCIIEIOBATENILCKUX PA0OT, HMHCTPYKLUUHA K BBIIOJIHEHHBIM MOJEIAM U MNpudopam, IpU
BBICTYIUICHHUAX HA HAYYHO - IPAKTUYECKUX KOH(EPEHIMSIX PA3IUYHBIX YPOBHEH.
- ONpeneNsaT JajbHeHIlee HarpaBlieHHE Pa3BUTUS CBOMX CHOCOOHOCTEH, cdepy HaydHBIX
MHTEPECOB, ONPEICIATCS ¢ BEIOOPOM JallbHEHIIEro 00pa3oBaTeIbHOr0 MapIpyTa, JalbHEHIIero
npod st OOydeHHUs B CTapIIeH IIKOJIE.

Ilpeomemmnvimu pe3yromamamu nNporpaMMbl BHEYPOUHOM NEATEIBHOCTH SBIISIOTCS:
- YMEHHE T0JIb30BATHCSI METOAAMU HAYYHOTO ITO3HAHUS, TIPOBOJAUTH HAOIIOICHHS, IJIAHUPOBATh
Y TIPOBOJIUTH YKCIIEPUMEHTHI, 00pabaThIBaTh PE3yIbTaThl H3MEPECHUN;
- Hay4uThCS TOJB30BATHCS U3MEPHUTENBHBIMH MpHOOpaMu (BEChl, AUHAMOMETp, TEPMOMETD),
coOupaTh HECIOKHBIEC HIKCIIEPUMEHTAIbHbIC YCTAHOBKYU JI TPOBEACHUS MPOCTEUIITNX OMBITOB;
- Ppa3BHUTHE DIIEMEHTOB TEOPETUYECKOTO MBIIUICHUS Ha OCHOBE (POPMHPOBAHUS YMEHHUI
YCTaHABIMBATh (DAKTHI, BBUICISATH TJIABHOC B HW3Y4aeMOM SIBJICHHH, BBISBJISATH MPUYHHHO -
CJIEICTBEHHBIC CBSI3M MEXYy BETUYMHAMU, KOTOPHIE €0 XapaKTEePHU3yIOT, BbIIBUTaTh TUIIOTE3bI,
(dbopMynTUpOBaTh BHIBOJIBI;
- pa3BUTHE KOMMYHUKATUBHBIX YMCHHM: JTOKJIAJILIBATh O PE3yJIbTaTax dKCIICPUMEHTA, KPATKO H
TOYHO OTBEYATh HA BOMPOCHI, MCIOJB30BATh CIPABOYHYIO JIUTEPATYPY U JPYrHe UCTOYHUKU
UHpOpMaLIUH.

Memanpeomemnuvimu  pe3yiomamamu  TPOTPaMMbl  BHEYPOUHOH  JESATEIBHOCTH
SIBIISTFOTCSL:
- OBJIAJICHHE HABBIKAMH CaMOCTOSTEIBHOTO NPUOOpPETEHUS] HOBBIX 3HAHWH, OpraHHU3alUu
yueOHOM JesATeNbHOCTH, IOCTAHOBKM II€Jei, IUTAaHUPOBAHUS, CAMOKOHTPOIII U OLEHKH
pe3yNbTaTOB CBOEH JESITENbHOCTH, YMEHHMSIMH TPEABUAETH BO3MOXKHBIE PE3YyIbTaThl CBOMX
JIEHCTBHIA,
- TpuoOpeTeHre OIbITa CaMOCTOSTEIBHOTO TIIOMCKa aHalu3a W O0TOOpa HWHPOpPMAUU C
WCIIONIb30BAaHUEM PA3IUYHbIX HCTOYHHKOB W HOBBIX HWH(POPMAIIMOHHBIX TEXHOJOTUN s
pelIeHus YKCIIEPUMEHTATbHBIX 33/1a4;
- hopMUpOBaHNE YMEHHI pabOTaTh B TPYIIIE C BBITOJHEHUEM PA3JIMIHBIX COITUAIBHBIX POJICH,
MIPEJICTABIISITh K OTCTAWBATh CBOM B3IUISJIBI M YOCXKICHHUS, BECTH JINCKYCCHIO;
- OBJIQJICHUE DKCIIEPUMEHTAIBHBIMU METOJIAMH PEIICHUS 3a/1a4.

Juunocmuvimu pezynomamamu NporpaMMbl BHEYPOUHOU AEATEIbHOCTHU SBIISIOTCA:
- chopMHpPOBAaHHOCTh TIO3HABATEIBHBIX HWHTEPECOB, WHTEUICKTYAIBHBIX W TBOPYECKUX

CIOCOOHOCTEN yJaruxcs;



- CAaMOCTOSATEJIBHOCTb B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUH;

- IpuoOpeTeHnue yMEHHUsl CTaBUTh Iepe]l COOOH MOo3HAaBaTENbHbIC LIETH, BBIIBUIATh THUIOTE3HI,
JIOKa3bIBaTh COOCTBEHHYIO TOUKY 3PCHHUS;

- NPUOOPETEHHE IOJIOKUTEIBHOIO 3MOLMOHAIBHOIO OTHOLIEHHS K OKpPY’KaloLled Npupoie U

camoMy ce0e Kak YacCTH MPUPOIbL.

Cnoco0Obl OLIEeHKH YPOBHSA TOCTHKEHUSI 00yUAKO M XCS

KauecTBO MOArOTOBIEHHOCTH Y4YallMXCSl ONpPENENseTCs KayeCTBOM BBIIIOJIHEHHBIX WMH
pabot. Kputepuem OIeHKH B JaHHOM cly4ae SIBJISIETCS CTEIICHb OBJIAJICHUSI HaBBIKAMH PaOOTHI,
CaMOCTOSITENIbHOCTh W 3aKOHYEHHOCTh pPalOThI, THIATEIBHOCTh OSKCIIEPHUMEHTa, HAYyYHOCTh
IpeyIaraeMoro pelieHus mpooieMbl, BHEUTHUIN BU U Ka4eCTBO pabOThI MpuOOpa UM MOJEIH,
COOTBETCTBHUE HCCIIEA0BATEIBCKON pabOThl TpeOyeMbIM HOPMaM U MpaBuiiaM 0OpPMIICHHS.

[ToompurenpHOil (GOPMON OLEHKM TpyAa YYAIIMXCS SBIAETCS JEMOHCTpauusi pador,
BBIMIOJTHEHHBIX YYAIlUMUCS U BBICTYIUICHUE C pe3yJIbTaTaMU UCCIIEIOBAHUN Mepes pa3IuyHbIMU
aynmutopusiMu (B Kjacce, B CTaplIMX M MIIQAIIUX KJaccaX, Y4YUTENISIMH, MeAaroraMu
JOTIOTHUTEILHOTO 00pa30BaHusl) BHYTPH LIKOJIBI.

Pabora ¢ y4eOHBIM MaTepuasoM pa3zHOOOPa3HBIX (HOPM AT BO3MOXKHOCTh KAXKIOMY HX
yyalmxcs NposiBUTh CBOU CIIOCOOHOCTHU (B 00J1aCTH CUCTEMATU3ALMK TEOPETUYECKUX 3HAHUH, B
o0yacTu pemieHus CTaHIApTHBIX 3a7ad, B 00JACTH pelIeHHs HeCTaHIapTHBIX 3a]ad, B 00JIacTH
UCCIIeIOBaTeNbCKOW paboTel W T.1.). CuTyanuu ycrexa, CO3JaloIMe MOJOXHUTEIbHYIO
MOTHUBALIMIO K JI€ATEIbHOCTH, SIBISIOTCS BaXKHBIM (DaKTOPOM pa3BUTUS TBOPYECKUX U

MMO3HABATENIbHBIX CIIOCOOHOCTEH yqamuxcs.

CoaepsxkaHue nporpaMmMbl BHEYPO4YHOMH 1esITeIbHOCTH

7 knace

Beenenne. Bronnoe 3anstue. Lenu u 3agaun kypca. TexHrnka 6€30macHOCTH.

Pouib 3xciepuMeHTa B 'KU3HH YeJI0BeKa.

Teopus: 3yuuTb OCHOBBI T€OpHUH NorpemHoctei. IlorpenHocTy NpsAMbIX U KOCBEHHBIX
WU3MEpPEHUI, MaKCHUMajbHasi IIOTPEIIHOCTh KOCBEHHBIX M3MEPEHMH, YYEeT IOIpeHIHOCTEN
U3MEpeHuil mpu mnocTpoeHuu rpadukoB. llpencraBienue pe3yabTaToB H3MEpeHHH B ¢dopme
TaOIuI] ¥ TPaUKOB.

Ilpaxmuxa: OCHOBBl TEOPHUM TOTPEIIHOCTEH NPUMEHSTh IPU  BBIIOJHEHUU
HKCIEPUMEHTAIBHBIX 33/1a4, TPAKTUYECKHX PadoT.

Xapakmepucmuka 0CHOBHBIX 8UO0G 0ESAMENbHOCHIU

[IpuBoauTh npumepbl 00BEKTOB U3ydeHUs (GU3HKHU ((u3nueckue sBieHus, Gpusnieckoe

TCJI0, BCIICCTBO, (bI/ISI/I‘-ICCKOG HOJ'Ie). Ha6J’IIO,Z[aTL U aHaJIUu3UupoOBaATb (I)I/I3I/I‘-ICCKI/IG SABJICHUA



(pukcupoBaTh M3MEHEHUS CBOMCTB OOBEKTOB, CpaBHUBATh MX U 0000maTh). [lo3HakoMHUTHCS C
OKCIEPUMEHTAIBHBIM METOJIOM HCCIEIOBaHUA TPHUPOAbI  (BOCHPOU3BOIUTH, (PUKCHPOBATH
U3MEHEHHS CBOMCTB 00BeKkTa, aHamu3upoBath. COoOpka mnpHUOOPOB U  KOHCTPYKLUH.
Hcnonp30BaHne H3MEPUTENbHBIX MNPUOOPOB. BoimonHeHue m1a0opaTOPHBIX U MPAKTHUECKUX
pabot. /lmarHoctuka U yCTpaHEHHE HEHCIpaBHOCTEeH MpuOOpoB. BeicTpanBaHue rumores Ha
OCHOBaHUU UMEIOUINXCS JAHHbIX.

Mexanuka.

Teopusa: PaBHOMepHOE M HEpaBHOMEpHOE JIBHXKEHHE. |'paduueckoe MpeacTaBiIeHUE
nBrKeHHs. Pemienue rpaduyeckux 3amad, pacyeT MyTH U CpelHed CKOPOCTH HEPaBHOMEPHOIO
nBwkeHus. [lonartue mHepnum M uHepTHOCTH. LleHTpobOexHas cuna. IlpumeHeHne MaHHBIX
(bu3nYECKUX MOHATHH B )KU3HEIEATENbHOCTH yenoBeka. Cuiia yrpyroctu, Cujia TpeHHUs.

Ipaxmuxa:ViccnenoBanue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BOSHUKAIOUICH B MPYKUHE, OT
crenenn aedopmanmu npyxusbl. Onpenenenue  kodpQuieHTa TpeHUuss Ha TpUOOMETpe.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS OT CHJIbI HOPMAJIBHOTO JIABJICHMUSL.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTIU

AHanmu3 Tabmun, rpadukoB, cxeM. I[louck oOBsSCHEHHs HAOJIOMAEMBIM COOBITHSIM.
Onpenenenre CBOWCTB MPUOOPOB MO uepTekaM U MOJAENSAM. AHAIN3 BO3HHUKAIOIINX
npo0OsieMHbIX cuTyauuii.1300paxartsh cucTeMy KOOpAUMHAT, BBIOMPATh TEJIO OTCUETA U CBSI3bIBAThH
€ro ¢ cucteMoil koopauHaT. Mcrnonb30BaTh cucTeMy KOOPAUHAT JUIsl U3yYEHUS IPSIMOIMHEHHOTO
nBwkeHuss Ttena.  COopka mpuOOpoB M KOHCTpYKUMH. Mcnosnb3oBaHue H3MEPHUTEIbHBIX
npubopoB. BrimonHeHHe 1a00paTOPHBIX U MPAKTHYECKUX paldoT. J[MarHocTuka M ycTpaHEeHue
HEUCHpaBHOCTEN mpubopoB. BricTpamBaHue TUNOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBaHnne u MonenupoBaHue. BplmoigHeHWe 3aJaHuil 1O  yCOBEPIIECHCTBOBAHMIO
npubopoB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3zpaboTka W mpoBepka METOIUKU
HKCHEpUMEHTANbHOM paboThl. PaGora B Manbix rpynnax. AHaTU3UPYIOT, BBIOMpAIOT H
000OCHOBBIBAIOT CBOE pellleHue, JercTBus. [IpeacraBieHue pe3ynbTaToB MapHOM, IpymmoBoi
JeSTeIbHOCTH. YYacTue B JUajlore B COOTBETCTBUU C NIPaBUIAMU PEUYEBOI0 NTOBEIECHUS.

I'mapocraruka.

Teopusa:3akon  Apxumena, 3axkoH  [Ilackansd, ruapocraTMdeckoe  JaBIEHUE,
COOOILAOIIMECS COCY/ b, THAPABINYECKHE MAITHBI.

Ilpaxmuxa: 3a0ayu:BbITAIKMBAIONIAS CUJIa B Pa3IMUHBIX CHCTEMax; MPUOOpPHI B 3a7adax
(coobmaromumecs: cocybl, TMIPAaBINYECKUE MAIIMHBI, pblUaru, OJOKM). DKCIepUMEHTalbHbIE
3amaHus: l)usmepenue cuibel ApXUMena, 2)U3MEPEHHE MOMEHTa CHWIIBI, JIEHCTBYIOIIETO Ha
pblyar, 3)uzMepeHue paboThl CHIIBI YIPYTOCTH NMPHU MOABEME Ipy3a ¢ MOMOIIbIO MOJBUKHOIO

WIH HEMOABMKHOTO OJI0Ka.



Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

Anamu3 Ttabmui, TpadukoB, cxeMm. [lowck 0OBsICHEHUS HAOIIOJACMBIM COOBITHSIM.
Onpenenenue CBOWCTB NPUOOPOB IO UEpTEKaM U MOAEISAM. AHAIU3 BO3HHUKAIOLIUX
npobsieMHbIX cuTyauuid. COopka mpubOopoB M KOHCTPYKIMil. Vcrnonb3oBaHre U3MEPUTEIbHBIX
npubopoB. BrinonHeHne 1abopaTOPHBIX U MpakTUYecKuX padoT. [[uarHoctuka M ycTpaHeHUE
HEUCIPaBHOCTEN mpuOOpoB. BricTpanBaHMe TUIIOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoncrpyupoBanue u monenupoBanue. Pabora B ManbIx rpymmnax. AHAIM3UPYIOT, BRIOUPAIOT U
000CHOBBIBAIOT CBOE pelleHue, JnercTBus. [IpeacraBieHue pe3ynbTaToB MapHOM, TPyMIOBOI
nestesibHOCTH. [loaroTroBka cooOlieHUui W TOKIAI0B. YYacTue B JMAjOre B COOTBETCTBUHU C
IIpaBUJIaMU PEYEBOTO ITOBECHUS.

CraTuka.

Teopua: biok. Peryar.PaBHoBecre TBEpIbIX Teil. Y CIOBUSA paBHOBeCHs. MOMEHT CHIIBL.
[IpaBmiio momenToB.llentp Tsbkectu. lccrnemoBaHue pa3ivuHBIX MEXAHUYECKUX CHCTEM.
Kom0OuHMpoBaHHbI€ 3a]au, UCIIOJIb3YsI YCIOBUS PaBHOBECHS.

IIpaxmuxa:3roroBienue paboTaromiel CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

AHanmu3 Tabmun, rpadukoB, cxeM. I[louck oOBsSCHEHHs HaAOJIOAAEMBIM COOBITHSIM.
OnpeneneHue CBOWCTB MPUOOPOB TIO UYEpPTEKaM W MOJACISAM. AHAIU3 BO3HHKAIOIINX
npobieMHbIX cutyauuid.Habmonate JaeiicTBue NpoCThIX MeXaHu3MOB. Ilo3HakoMUTBCS C
¢usnueckoil Monenpo  «abcomoTHO TBEpAOE Teno». Pemarh 3agaun Ha TNpUMEHEHUE
ycnoBusi(TipaBuiia) paBHOBecHsl pbluara. [IpuMeHATh ycioBue (MpaBUIIO) paBHOBECHUS pbldara
JUIsL OOBSICHEHMSI IEUCTBUS PA3IUYHBIX MHCTPYMEHTOB, HCIOJIb3YEMbIX B TEXHHUKE U B OBITY.
Coopka npubopoB U KOHCTpYKIH. Vcrnoap30BaHne W3MEPUTENBHBIX MPUOOPOB. BrimomHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. JlnarHoctuka v ycTpaHeHHue HEMCIPAaBHOCTEH MprOOpOB.
BoicTpanBaHue TuUIOTE3 Ha OCHOBAHMM HWMEKOIIMXCA JaHHbIX. KOHCTpyupoBaHue u
MoJieJIMpoBaHue. BbllonHEeHHe 3aJaHuil O YCOBEPIIEHCTBOBaHUIO MpuOopoB. PazpaboTka
HOBBIX BapUaHTOB ONBITOB. PazpaboTka 1 nmpoBepka METOIUKH SKCIIEPUMEHTAIbHOM pabOTHI.

PaboTa B ManbIX rpynmnax. AHaJIU3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE peIlIeHHE,
neiictBus. IlpencraBneHue pe3ynbTaToB MMapHOW, TpyNIOBOM JAesTenbHOCTH. lloaroroska
coo01eHnit 1 10kIaa10B. OCYIIECTBIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JESITEIbHOCTU. Y4YacTue

B IUAJIOre B COOTBETCTBUU C ITpaBHUJIaMH PEYCBOI'O MMTOBEACHM.

8 kiacce
TenoBbie ABJICHUS.

TenmoBoe pacmmpenne Ten. [Ipornecchl MUIaBiIEHUST W OTBEPACBAHUS, UCIAPECHHUS U



koHAcHcanuu. Temonepenaya. BiiaxxHOCTh BO3jyXa Ha pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. Habmonenue tasHusg apaa B Boje. 2. CKOpOCTH HCIapeHUs
pa3NIMYHBIX KHUIKOCTEH. 3. TermnoBble NBUTAaTENN OYAYIIETO.

Jlabopamopnwvie pabomul: 1. I3MeHeHMs JUIMHBI TeJla IPU HArpeBaHUU U OXJIaKICHUU. 2.
OtnuBka napadguHoBOrO coimatuka. 3. Habmonenue 3a maBiaeHueM jbaa 4. OT 4ero 3aBUCUT
CKOpOCTh UCTIapeHus kuakoctu? 5. HabumoieHre TermionpoBoAHOCTH BOIBI M BO3IyXa.

Xapaxmepucmuxa 0CHOBHbBIX 8UO08 0eAMENbHOCIU.

CamocrodaTenbHO  (OPMYJIUPYIOT IO3HABATENbHYIO 3a7ady. YMEWT C I[OMOIIbIO
BOIIPOCOB J00bIBaTh HEJOCTAIOILYI0 HHpOpMaLuio. Mcnonp30BaHre U3MEPUTEIbHBIX TPHOOPOB.
BreimonHenne 11a0opaToOpHBIX M MpPAKTHYECKUX paboT. [lmarHocTMka ¥ yCTpaHEHHE
HEUCHpPaBHOCTEN mpubopoB. BricTpanmBaHuEe TUIOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBanue u MojenupoBaHue. BrplnmonHeHHe 3aJaHMi IO  YCOBEPLIEHCTBOBAHMIO
npubopoB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka U mpoBepka METOIUKU
JKCIIEPUMEHTaJIbHOW paboTel. Pabora B Manbix rpynnax. AHaJIU3UPYIOT, BBIOMpAIOT U
000OCHOBBIBAIOT CBOE pellleHue, JercTBus. lIpeacraBieHue pe3ynbTaToB MapHOM, IpymnmoBoi

JACATCIIBHOCTH. Vyactue B ANAaIore B COOTBCTCTBUM C IIPpaBHUJIaMH PCUYCBOI'0O IMOBCACHMA.

JJIeKTpUYeCKHe SIBJICHHSA.

Muxkpomup. Mozgenu aroma, cymectsoBaBiuve 10 Hadana XIX. Mcropus OTKpbITUA U
JeICTBUS TajdbBaHWYecKoro sjemeHTta. Vcropus co3manust snexkTpodopHoi MamuHbl. OnbIT
BonbTa. Dnexrpuueckuii TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu: 1. Monenu atomoB. 2. ['anpBaHnueckre 3MeMEeHTHI. 3. DIeKTpodopHbIe
MamuHsbl. 4. OneiTel BonbTa u ['anpBanu.

Jlabopamopusie pabomur: 1. Co3naHue TadbBaHUYECKUX JJIEMEHTOB W3 TOJPYYHBIX
CPEICTB. 2. DNEKTPUUECKUN TOK B JKUJKOCTIX CO3AAHUS «30JI0TOTO KIIFOUUKAY.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCU.

VYrpaBisioT CcBoed IMO3HABaTe€AbHOM UM yuyeOHOH JedTeNbHOCTBIO TOCPEICTBOM
IIOCTAaHOBKH I€JIeH, IUIAHUPOBAHUs, KOHTPOJS, KOPPEKUMHU CBOUX JEUCTBUM U OLIEHKU
ycHnemHocT ycBoeHus. CpaBHHBAIOT CIOCOO U pe3yiabTaT CBOMX JEHCTBHII ¢ oOpa3noMm —
aucToM conpoBokaeHus. OOHApYXHBAIOT OTKIOHEHUs. OOIyMBIBAIOT MPUYMHBI OTKIOHECHHMH.
OcCy1IEeCTBISIFOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Hcnonb3oBaHne  U3MEPUTENbHBIX NpuOOpOB. BeimonHenue  1a00OpaTOpHBIX U
MpakTUYeCKuX padoT. JlmarHocTHKa M ycTpaHEHWE HEUCIpaBHOCTEH MpubopoB. BeicTpanBanue
TUIIOTE3 HA OCHOBAHUM UMEIOIIMXCS JaHHBIX. KOHCTpyHpoBaHuE U MOJIETMPOBAHUE.

JIeKTPOMATHUTHBIE SIBJICHHA.

MarHuTHoe I10JI€ B BellecTBe. MaruuTHas aHoMaiaus. MarHuTHbIE 6ypI/I PazHoBugnoCTH



AIEKTPOU3MEPUTENBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATENEH.

Jemoncmpayuu: 1. HarnsaHocTb mNOBEAEHHMS BEIIECTB B MarHUTHOM IMoje. 2.
[IpeseHTanu O MarHUTHOM TI0J€ 3€MJIM M O MAarHuTHeIX Oypsx. 3. JlemoHcTparus
Pa3HOBUAHOCTEH  AJIEKTPOU3MEPUTENbHBIX MpubopoB. 4. HarnsagHocts pasHOBHUIHOCTEH
3JIEKTPOIBUTATENEH.

Jlabopamopnvie pabomwvi: 1. VccnemoBaHue pasMYHBIX —AIIEKTPOU3MEPUTEIBHBIX
npuOOpOB.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTNU.

YopaBisOT CBOEl MO3HABaTENbHOM M y4eOHOW JEATEIbHOCTBIO MOCPEACTBOM
IIOCTAaHOBKH LE€JIEH, IUIAHUPOBAHUS, KOHTPOJS, KOPPEKUMH CBOUX JICUCTBUM U OLIEHKH
yCIIEMIHOCTH ycBOeHUs. CpaBHUBAIOT CIOCOO0 M pE3yNbTaT CBOMX JEHCTBHH € 00pa3moM —
JUCTOM comnpoBoxAeHus. OOHapyKUBAIOT OTKIOHEeHUA. OOMyMBIBAIOT MPUYUHBI OTKIOHEHUH.
OcCyIecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue sABJIEHUS.

HcTounuku cBeTa: TEIJIOBBIE, JIIOMUHECLEHTHbIE, WCKYCCTBEHHBIE. M3roromieHue
KaMmepbl - OOCKypa W HCCIEIOBAaHUE H300paKEHUS C TOMOINbIO Mojenu. MHOrokpaTtHoe
n300pakeHHe MpeMeTa B HECKOJIbKHX IIOCKHX 3epKajiaX. M3roTOBUTh MEPUCKON H C €ro
NOMOLIbI0 MpoBecTH HabOmojaeHus. [lpakTuyeckoe HCNOIb30BAaHUE BOTHYTBIX —3€pKall.
3puTenbHbIE WTIO3UH, MOPOXKAAEMble IIpeoMiieHueM cBeta. Mupaxu. Pa3Butue BOJIOKOHHOMN
onTuKU. Vcrionb30BaHNe 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu: 1. Paznuunbie MCTOYHMKU cBeTa. 2. M3o0paxeHuwe mpenMera B
HECKOJIbKUX IUIOCKUX 3epkanax. 3. M3o0pakeHue B BOTHYTHIX 3epkanax. 4. Mcnonb3oBaHue
BOJIOKOHHOW ONITHKHU. 5. YCTPOMCTBO (poTOAIapaTOB, KHHOMPOEKTOPOB, KaJIECHOCKOIIOB.

Jlabopamopnvie pabomwi: 1. W3roroBneHue Kamepbl - OOCKypa M HCCIIEJOBaHUE
u3o0pakeHust ¢ momouslo Mozenu. 2. IlpakThyeckoe NpUMEHEHHE IUIOCKUX 3epKail. 3.
[TpakTHUeckoe UCIOIB30BaHNE BOTHYTHIX 3epKail. 4. MI3roToBiieHne nepuckomna u HabIoIeHus ¢
MTOMOIIBIO MOJIEIIN.

Xapakmepucmuka 0CHOBHBIX U008 0EsMENbHOCHIU!

VYrpaBisioT CcBoed IMO3HABaTE€IbHOM W y4eOHOH JedTeNbHOCTBIO TOCPEICTBOM
MMOCTAaHOBKHU IEJIEH, TUIAHUPOBAHUS, KOHTPOJS, KOPPEKUMH CBOMX JCHCTBUH M OIEHKH
YCIEWHOCTH YCBOEGHMs. BpIIensitoT u (GopMynupyroT MO3HaBaTeNbHYIO Leib. BBIIENsOT
KOJIMYECTBEHHBIE  XapaKTEPUCTUKH  OOBEKTOB,  3aJaHHble  CJIOBaMU.  [IpuHUMAIOT
MO3HABATENIbHYIO IIe]Ib U COXPAHSIOT €€ MPH BBIMOIHEHUU YUeOHBIX AelicTBUl. OCO3HAIOT CBOU

neiictBusl. FIMeroT HaBBIKM KOHCTPYKTUBHOTO OOIIEHUS B MaJIbIX IPYIINaX.
Yenosek U npupoaa
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ABTOMaTHKa B Hamen ku3HH. [IpuMepbl nCoab30BaHusl aBTOMAaTUYECKUX YCTPOWCTB B

HayKe, Ha MPou3BOJCTBE U B ObiTy. CpencrBa cBsi3u. Paano u TeneBuieHue. AlbTEpHATUBHBIE

UCTOYHUKHU dHEpruu. Busl anexkrpocranimii. HeoOX0oaAuMOCTh SKOHOMHUU MPUPOIAHBIX PECypCOB

N HCIIOJIB30BaHHUA, HOBBIX 35KOJIOIT'MYHBIX H 0e30MacHBIX TEXHOJIOTUH. HayKa 1 0e30I1aCHOCTD

JIIOZEH.

CIIOCOOHOCTB C IIOMOIIBIO BOIIPOCOB I[O6I)IBaTB HEAOCTAIIYIO I/IH(i)OpMaHI/II-O.

KanenaapHo-remaTudeckoe IJIAHUPOBAHUE BHEYPOYHOI J1eSITeJIbHOCTH
«Du3MKa B 3a1a4aX U IKCIIEPUMEHTAaX», 7 KJIacc

Hemoncmpayuu: poToMaTepualsl U CIANABI 110 TEME.

Jlabopamopuvie pabomui: 1.VI3yuenue nelCTBUN CPECTB CBS3H, PAIUO U TEICBHUICHUS.

Xapakmepucmuka OCHOBHBIX 8UO0E OeAMENbHOCI.

CaMocTosTenbHO (QOPMYIHPYIOT IMO3HABATEIbHYIO 3a7ady. YMEIT (WM pPa3BUBAIOT)

Konungectso
Nerimr | Tema 3ansTHA
4acoB

1 Texnuka Oe30macHOCTH Ha ypokax ¢pu3nku. BBogHoe 3anstue. Lenu u 1

3aJ1a4u Kypca.
2 MexyHapoHast CHCTEMa eIMHHIL. 2
3 OmnpezneneHne 1EHbI 1eIeHUs] HEKOTOPBIX MPHOOPOB. 2
4 [TorpemnocTs n3Mepenusi. Pacuer norpenmrHocTu u3MepeHusl. 2
5 dusnyeckre BeITMYHHBI U SJMHUIBI H3MEPEHUSL. 1
6 PaBHOMEpHOE M HEPaBHOMEPHOE JIBUKECHHUE. 2
7 Pemenue rpaguyeckux 3a/1a4, pacyer MyTH U CKOPOCTH. 4
8 Pemenue 3a1a4y Ha popmynny cpetHel CKOPOCTH. 3
9 Tect «PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHUEY. 2
10 M3mepenne Macchl Te Ha phIYaKHBIX BECaX. 1
11 Pemenue 3a1a4y Ha popMyny IIIOTHOCTH. 6
12 M3mepenue o6beMa Tena ¢ MOMOILIbI0 MEH3YPKH. 1
13 Ornpezenenne mIoTHOCTH TBepaoro tena. JI.P. 1
14 Pemenue 3a1au Ha onpeziesieHre Macchl 1 00beMa 1o opmysie 5

TUIOTHOCTH.
15 Cuna Tsoxectu. Penienue 3a1a4 Ha OpPMYITy CHUJIIBI TSDKECTH. 3
16 Cuna ynpyroctu. Pemmenue 3a1aq Ha GopMyITy CHITBI YIIPYTOCTH. 3
17 Bec Tena. Pemenue 3a1a4 Ha ¢popmyiy Beca Tena. 3
18 I'pagynpoBanue nuHamomerpa. JI.P. 1
19 Cunia Tpenus. Pemrenue 3a1ay. 3
20 BrrsicHeHne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT IJIOIIA 1 1

CONPHUKOCHOBEHUS TEJ U NMpHKUMaromen cuisl. JI.P.
21 CrnoxeHnue cuil. Pemenue 3agau. 3
22 Tect « JIBukenune. Cuiibh». 1
23 Jasnenue. Pemenue 3aa4 Ha popMyIly naBieHusl. 3
24 [1notHocte. 3agaua naps ['uepona. 1
o5 Pemrenue 3aa4 moBBIIEHHOW CIIOKHOCTH HA PacyeT TUIOTHOCTH 3

BEIIIECTBA.
26 JlaBneHue »KUAKOCTH U rasza. 3akoH Ilackais. 2
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27 CooOmiarommecs CoCyIpl. 1
28 JlaGopaTtopHnast pabora «M3rotosnenne moenu hoHTaHA 1
29 3axoH [lackans. JlaBineHue B )KUAKOCTSX U razax. ['uapasiandeckue 5
MaruHbl. COOOIIAOIIUECS COCY/IBI.
30 BritTankuBatomias cuna. 3akoH Apxumena. 3
31 byiok 3amau Ha 3akoH [lackais, 3akoH Apxumena. 3
3axon Apxumeda. Ycnosue niasanus mei.
30 Hcnonb3ys fMHAMOMETp, CTakaH ¢ BOJoH, muiHap Ne 1, cobepure § 1
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY JJIS OIIPE/ICNICHUS BhITAJIKUBAIOLIEH
cuIbl (Cuiibl ApXumesa), IeHCTBYIONMEH Ha IUIMHP.
33 biok. Peryar. 1
34 PaBHOBecue TBEpBIX TEN. Y CIOBUS paBHOBECUS. MOMEHT CUJIBL. 2
[TpaBriio MOMEHTOB.
35 IlenTp TsKeCcTH. MCcciienoBanne pa3anyHbIX MEXaHUYECKUX CUCTEM. 1
36 KomOuHMpoBaHHbBIE 3a]]a41, UCTIOTIB3Ysl YCIOBHS PAaBHOBECHSI. 2
37 OCHOBBI IPOEKTHOU JIEATEIHLHOCTH. 2
38 Pa6ora nax nmpoektom «brnokny. JlaboparopHas padota «/3roroBnenue 4
paboTaroneil CUCTEMBI OJIOKOBY.
3
Pabora u moutHocTh. JHeprusi. Beruucienue paboThl M1 MOITHOCTH, 1
pa3BUBaeMON yYEHUKOM Mpu noabeme ¢ 1 Ha 2 atax. OnpeneneHue 1
39 BBIMTpBIIIA B cujie. HaxoxxaeHne neHTpa TSKECTH MOCKOH (PUrypsi. 1
Boruucnenune KIIJ[ HakiioHHOM mu1ockocTr. M3MepeHne KHHETHYECKON 1
sHepruu. M3amepeHue noTeHunaIbHOU SHEPTHH 5
40 BrInonHenne MHIMBHUYAJIBHBIX IIPOEKTOB. 10
Wtoro: 102
KanenaapHo-reMaTuyeckoe njiaHupPOBaHUE BHEYPOUYHOM JesiTeJIbHOCTH «DU3UKA B
3ajavax M IKcIepuMMeHTax», 8 KJacc.
Komnuectso
Nenim | Tema 3anaTus
4acoB
1 Texnuka 6e30macHOCTH Ha ypokax ¢puszuku. BeogHoe 3ausrtue. Lean u 1
3a/1a4u Kypca.
9 TennoBble siBiaeHns.PazHooOpasue TemnoBbIxX siBieHui. Tennosoe 5
pacHIpeHue Tedl.
3 JlaGopaTtopHnast pabota «/I3MeHeHUs JUTMHBI TeJa MPU HarpeBaHUU U 1
OXJIKICHUI.
Tennonepenaua HabmoieHue TenaonpoBoIHOCTH BOJIBI M BO3ITyXa.
5 JlaGopaTtopHas pabota «M3mepenne yaenbHON TEeMI0EMKOCTH 1
pa3IMYHBIX BEIIECTBY.
5 [TnaBnenue u orBepaeBanue. Jlaboparopras padora «OTianBKa 2
napaHOBOTO CONAATHUKAY
7 JlabopaTtopHnast pabora «HabmroeHue 3a niaBaeHUEM JIbaa 1
8 Pemenve onuMnuaaHpIX 3a7ja4 Ha YpaBHEHUE TEIUIOBOTO OajaHca 3
9 JlaGopatopus Kpuctamiorpaduu. 2
10 Ucnapenue u kouaeHcamus. OT 4ero 3aBUCUT CKOPOCTh UCTIAPSHUS 1
KUJKOCTU?
11 CocraB armocdepsl, HaOIIOeHHE MTePeX0/1a HEHACHIIIIEHHBIX 11apOB B 2

HaCBIIICHHBIC.

12



12 Bitay)xHOCTB BO3/1yXa Ha pa3HbIX KOHTUHEHTAaX 1
13 Pemenue 3amay Ha onpeieieHre BIAKHOCTH BO3TyXa. 2
14 M3MepeHue BIaXXHOCTH BO3AyXa. 1
15 Pemenue 3aa4 Ha pacyeT KOJIMYECTBA TEIIOTHI IPH U3MEHEHUH 4
arperaTHOr0 COCTOSTHUSI BEIIECTBA.
16 TerutoBeIe ABUTATENH. 2
17 DileKTpruecKkue siBjaeHus1. Mukpomup. Moaenu aToMoB. 2
18 Vcropust OTKpBITUS FaJIbBAHUYECKUX JJIEMEHTOB. 1
19 Wcropust co3panust 251eKTpo)OpHON MaIIMHbBI 2
20 OnbiThl BosibTa. D51eKTpUYECKUI TOK B 3JIEKTPOJIUTAX. 1
21 Habmtoienue 3aBUCMMOCTH COMPOTHUBIICHUS IPOBOHUKA OT 1
TEMIIepPaTyphI.
22 DJIeKTpUYeCcKas IeNb U €€ COCTaBHBIC YaCTH. 3
23 VICTOYHUKH 3JIEKTPUYECKOTO TOKA. 2
24 JlecTBHS 3TIEKTPUUECKOI0 TOKaA. 1
25 Cuiia ToKa, HalpsKEHUE, COMPOTUBIICHUE. 6
[TocnenoBarenbHOE U MapauIeIbHOE COSTMHEHUE TTIPOBOTHUKOB(
26 pelIeHue 3a7a4 U Ja0opaTOpHBIE PaOOTHI C UCITOIH30BAHUEM 10
obopynosanus 1JI)
97 Onpenenenre CTOMMOCTH U3PACcX0I0BaHHOW YHEPTHH 110 MOIIHOCTHU 2
NOTPEOUTENS ¥ TT0 CYETUHKY.
DJIEeKTPOMAarHUTHbIE SIBJIEHUSI. DJICKTPOU3IMEPUTENbHBIC
28 npubopsl.IL.p. MccrenoBanue pa3mnyHbIX 2JIEKTPOU3MEPHUTEITBHBIX 3
IpUOOPOB.
29 MaruuTtHas aHomanusi. MarHuTHble Oypu 2
30 Pa3HOBUHOCTH 3JIEKTPOIBUTATEIICH. 1
31 VIcTOYHWKH CBETa: TEIUIOBBIE, TIOMHUHECIICHTHEIC
30 DKcrepuMeHT, HabmoeHne. MHOroKpaTHOE U300pakeHue MpeiMeTa B 3
HECKOJIPKUX TUIOCKHMX 3epKajiax.
33 M3roToBUTH NEPUCKOI U C €r0 TOMOIIHIO TPOBECTH HAOTIOACHHUS. 2
34 [TpakTHUecKoe UCIO0Ib30BaHNE BOTHYTHIX 3€pKall. 2
35 3puTenbHblE MILTIO3HH, IOPOKIAeMble PEIOMIICHHEM cBeTa. Mupaxu. | 3
36 .
Pa3BuTne BOJOKOHHOH ONTHKH. 2
37 Vcnonp30BaHNE 3aKOHOB CBETA B TEXHHUKE. 3
38 Yesi0BeK M MPUPOJIA. ABTOMATHKA B HAIICH )KU3HH . 2
39 Panuo u TeneBuaeHuE. 2
40 I1.p. I3ydeHne neicTBUM CPEACTB CBSA3HU, PAJIUO U TEICBUICHHUS. 3
42 AJNBTepHATUBHBIC ICTOYHUKHU SHEPTUH. BUIIBI 2JIEKTPOCTAHIIHA. 3
43 Hayka ceronns. Hayka u 6e30macHOCTb JItOJEH. 2
3anuTa MHAWBUAYAIGHBIX TIPOCKTOB. 8
Utoro: 102
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YYEBHO-METOANYECKOE OBECIIEYEHUE ITPOI'PAMMBbI

Kak ctath yueHsiM. 3ansaTus no ¢usuke Ay crapuekinaccHukoB. A.B. Xyropckuid, JI.H.
Xyropckuii, 1.C. Macnos. - M. : 'mo6yc, 2008.

3aHATHUA 1o Ki1accax

@poHTANBEHEIE  JIA0OpaTOPHBIC ¢uzuke B 7-11
o0meoOpazoBaTeNbHBIX yupexaeHui: Kuura mist yaurens./moa pen. B.A. byposa, I'.T'.

Hukudoposa. - M.: IIpocsemenue, 1996.

CpeacrBa 00y4eHHs 1 BOCIIMTAHUS

®uznyeckas gadboparopusi, kadbuner Nell2

baszosas Komnjiekmayus

Jlononnumenvroe obopyoosanue

[Hudposas nabopatopust mo pusuke
(yueHuueckas), KoJ-BO — 3 MIT.
becnipoBoaHOM MyJIbTUAATYMK

JlaTunk aGCOMIOTHOTO TaBICHUS

JlaTuuk TeMriepatypsl HCCIEAYEMOM CpeIbl
JlaTyuK MarHUTHOTO MOJIA

JlaT4uK IEKTPUIECKOTO HAIPSHKCHUS
JlaTuuk cuibl TOKa

JaTtuuk akcenepoMerp

Hoyr6yk

ATnbTepHAaTUBHAS YHEPTHsL, SITEKTPOHHBIN
KOHCTPYKTOpP «3HATOK)

[Tepbie miaru k ssektponuke (15 cxem),
AIIEKTPOHHBINA KOHCTPYKTOP «3HATOK»
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