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[HOACHUTEJIbHAA 3AITNCKA

JlononHuTenbHas o01ieo0pa3zoBarenbHast oO1epa3BuBaroias
nporpamma  «lcnons3oBaHue — (PpuU3NUECKON uugppoBoil  mabopaTopuu B
UCCJIEI0BATECKOM  JIESITEIbHOCTH  IIKOJBHUKOB»  SIBIIIETCA  IPOrpamMMoit
€CTeCTBEHHO-HAYYHO! HANIPABJIEHHOCTH.

AKTYyaJbHOCTH IPOrPpaMMBblI

®du3rka Kak Hayka O HaubOornee OOLIMX 3aKOHAX TMPUPOJbI, BHOCHUT
CYILIECTBEHHBIN BKJIaJl B CHUCTEMY 3HaHUM 00 OKpykaromem mupe. Ee ocHoBHas
NPAKTUKO-OPUEHTUPOBaHHAs (IKCIIEPUMEHTAIbHAS) COCTABJISIONIAs UMEET BaXKHOE
3HAUYEHUE B PA3BUTHUU COBPEMEHHBIX HAYYHO-TEXHOJOTMYECKUX HANpPABJICHUI B
TaKUX O0OJIACTAX, KAK T'CHETHKA, HAHO-3JIEKTPOHMKA, (pu3myeckas XuMUA U T...
Hudposuzauus uHbopManuu KpailHe HEOOXoJMMa JJisi TOYHOTO HCCIEAOBAHUS
O0OBEKTOB MHpa TajJakTUK M  DJJIEMEHTAapHbIX vactull. Vcnonb3oBanue
COBPEMEHHOT0 LHU(PpPOBOrO 000pyIOBaHUS MO (PU3MKE TMO3BOJISET HATJISAIHO,
3G(PeKTUBHO  MpOAaHANM3UPOBATh M MpeAcKkazaTb  pe3yJbTaThl  HOBBIX
AKCIIEPUMEHTAIBHBIX PE3yJIbTATOB.

OTiuunTeIbHbIE 0COOEHHOCTH NMPOrPaMMBbI

[Iporpamma  «Hcnons3oBanue pusznueckoit mudpoBoit tadbopaTtopun B
UCCJIEA0BATEIBCKON IEATEIIBHOCTH IKOJIBHUKOB»pAaccUnTaHa Ha 16 3aHATHIA:

— ®a30BbIe NEPEXOBI.

— IlocTOsSIHHBIN AIEKTPUUECKUN TOK.

— IlocTOosITHHOE MarHUTHOE MOJIE.

— DJEMEHTBI CTATUKHU U TUIPOCTATUKH.
— KonebaTenbHble CUCTEMBI.

Kaxnapiii pazmen oOydeHHs MPEACTaBICH Kak dTam padoThl, CBA3AHHBIN C
pEIICHHEM SKCIIEPUMEHTANIBHON 3a7jaud CPECTBaMU IH(PPOBOTO J1aOOPATOPHOTO
00opy10BaHMS.

CopnepxaHue TPOrpaMMbl OPUEHTHUPYET OOYYArOMIMXCS Ha TOCTOSHHOE
B3aUMOJICMCTBUE APYr C JPYrOM M NPENOJAaBaTelIeM, PEUICHUE NPAKTHYECKUX
3a/lady OCYIIECTBIIETCS C HCIOJIB30BAHUEM METOJUKH OOpabOTKU Ppe3yabTaTOB
AKCIIEPUMEHTATBHBIX JaHHBIX. TaKkke MporpaMma OpUEHTUPYET 00yJaromuxcs Ha
IIOMCK Pa3HbIX MOAXOJOB K PEUICHHUIO ITOCTABJICHHOW 3aJayd, C MCIIOJIb30BAaHUEM
MOJYYEHHBIX 3HAHUN B paMKax NPAKTUYECKON AEATEIbHOCTH.

[Iporpamma maeT BO3MOKHOCTbh PACKpPbITh U3ydaeMblid pazziesl ¢ HUpPOBOii
TOYKH 3PEHUS, B3TJIIHYTh HA PEIICHUE SKCIIEPUMEHTAIBHOM 3aJayd MOJ HOBBIM
YIJIOM JUIS TOCTH>KEHHSI MAKCHUMAJIbHOIO pe3yibTaTa.

AJpecaTt nporpaMmmsl

[Iporpamma «Mcnonb3oBanue Quiznueckod 1udpoBol jgabopatopuu B
MCCIIeI0BATEILCKON IEATETLHOCTH IIKOJILHUKOBY» TIPEeIHa3HAYCHA IS AeTe oT 13
1o 16 ner.

B rpymnmel nmpuamMmarotcs oOydwarormuecss 8-9 kmaccoB. ['pymma MoxeT
COCTOSITh U3 JIeTel OJTHOrO BO3pacTa WM ObITh pa3HOBO3pacTHOM. [[ns uzydeHus
HEKOTOPBIX TEM MoAyJel 9 Kilacca HEOOXOAUM KPaTKUU TEOPETUUECKUM OJO0K NJist
rpymnmnsl 8 Kiacca.



O0BbeM U CPOK 0CBOCHHSA MPOIrPAMMbI
Ha nonHoe ocBoenue mporpammsl TpeOyeTcst 16 yacos.

®opma 00y4eHHs1 — OyHas1, padoTa B MUHU-TPYIINAX.

PeskuMm 3aHATHH, NEPUOAMYHOCTD U NPOAOKUTEIBHOCTD 3aHATHH

[IpoaoIKUTENBHOCTD 3aHATUNA HCUUCISIETCS B akajgemMuueckux yacax — 40
MHHYT.

Ilenaroruyeckass  uwejaecoodpa3sHOCTH

Ilenarornyeckas 1enecooOpa3HOCTb 3TOM MPOrpaMMBbl 3aKJIIOYAETCS B TOM,
YTO, OHA SBJIAETCA LEJIOCTHOM M HENPEPBIBHOM B TEUYEHUM BCEro Mpolecca
oOydeHMs, W TMO3BOJIAET IUKOJBHUKY IIAr 3a IIaroM pacKkpbiBaTb B cebe
TBOPYECKHE BO3MOXKHOCTH M CaMOpEalln30BaTbCd B COBPEMEHHOM  MHUpE.
[IpoBenenne u 00pabOTKa HKCIEPUMEHTAIBHBIX PE3YyJbTATOB KaXKIOW 3a7auu
dopMupyer o0O0IIYyI0 KapTHHY MHUPOIMOHMMAHUS U CIOCOOCTBYET pa3BUTHIO
Hay4YHOI'0 CIIoco0a MbIIIICHUS.

[ear mnporpammbl: (QopMHPOBAHUE I1IEJIOCTHONM KApTUHBI H3y4aeMbIX
IPUPOJHBIX SBJICHUN, OCBOEHHE JJIEMEHTOB HCCIICIOBATEIIBCKON JEATEIbHOCTH,
O3HAKOMJICHHME C METOAMKAMU OOpaOOTKM SKCIEPUMEHTAIbHBIX PpEe3yJIbTaTOB C
UCIIOJIb30BaHUEeM IU(GPOBOM 00pa3z0BaTEIBHON Cpe/ibl, MOATOTOBKA O0YUYaIOIIUXCS
K Y4acTHIO B KOH(pepeHIUsAX U (PecTHBAIAX, OJUMIHUAZAX €CTECTBEHHO-HAyUYHOMU
HaIIPaBJIEHHOCTH.

3anaum 10NMOJIHUTEIBLHOI 001Iepa3BUBAOIIECH IPOrPaAMMBbI:
OO6pa3zoBartenbHbBIC:

— 3HAKOMCTBO C IIPUHITUIIOM PabOTHI TaTUYUKOB ITU(POBOH TabopaTopun
o ¢pu3uKe;

— (¢GopMUpOBaHHWE HABBHIKOB COCTAaBJEHUS aJTOPUTMOB 0O0pabOTKHU
AKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB B 000JIOYKE MPOrpaMMbl ITUGPOBOH
o0pa3oBaTeIbLHOM CPEeIbI;

— (¢opMupoBaHHE HABBIKOB pPabOThI ¢ NUMPOBBIMH JaTYUKAMH H
BCIIOMOTATEIBHBIM JIA0OPAaTOPHBIM 000PYI0BAHUEM;

- YMEHHE AaHAJM3UPOBATh OSKCIEPUMEHTANIbHBIE JaHHBIE W UX
npecTaBieHne B rpaiuecKoM U IPYTOM CUMBOJIBLHOM BHUJIC.

— (¢opMupOBaHME HABBIKOB HCCIEIOBATEIBCKON NEATETLHOCTH TIO
peIMeTaM €CTeCTBEHHO-MAaTEMaTHUYECKOTO IMKIIA B MpoIiecce



aHanu3a U 00pabOTKU SKCMEPUMEHTAIBHBIX TAHHBIX /1711 00OOCHOBAHUS
M apryMEHTalMi palMOHAIBHOCTA JEATENbHOCTH B  paMKax
IIPOCKTHOM ACATEIBHOCTHU.

PasBuBaromniue:

CIIOCOOCTBOBaTh PA3BUTHIO TBOPUYECKUX CIOCOOHOCTEM KaKI0TO
peOeHKa Ha OCHOBE JIMYHOCTHO-OPUEHTUPOBAHHOTO MO/IX0/1a;

pa3BUThH HHTEpEC K PU3MKE, KaK HIKCIIEPUMEHTATBHON HAYKE;

pa3BUTHE TBOPUYECKOTO MOTECHIIMANA U CAMOCTOATEIHHOCTH B pPaMKax
MUHHU-TPYIIIIBL;

pa3BUTHE TMCUXO(PU3MYECKUX KAYECTB, OOYYAIOUIUXCSA: TaMSITh,
BHUMaHHE, aHATUTUYECKUE CTIOCOOHOCTH, KOHIICHTPAITUIO U T.1.

BocnurarensHble:

dbopmMHpoBaHue OTBETCTBEHHOTO noaxonaa K PELIEHUIO
AKCHEPUMEHTAIbHBIX 3a/1a4;

dbopMHUpOBaHUE  HABHIKOB KOMMYHHMKAIMM CpPEIU  YYaCTHHKOB
POTPaMMBI;

dbopMHUpoBaHUE HABBIKOB KOMaHIHOU pabOTHI.

I[punumunsl 0T60pa coaepRaHus
OO6pazoBaTeNbHBIN MPOIECC CTPOUTCS C YUETOM CIICTYIONINX MPUHITUTIOB:

1.

2.

KynpTypocoobpasHoct u mpupogocoodbpasHoctd. B mporpamme
YUUTBHIBAIOTCS] BO3PACTHBIE M MHIUBUIyaJIbHbIE OCOOEHHOCTH JIETEH.
CucremHoctu. IlonydyeHHble  3HaHUS, YMEHMS W  HAaBBIKH,
oOydJarommxcs CHUCTEMHO TPUMEHSIOT Ha TMpaKTHKE, CO3/1aBas
POEKTHYIO paboTy. DTO MO3BOJISIET UCIIOJIB30BATh 3HAHUS U YMEHUS B
€IMHCTBE, IIEJIOCTHOCTH, peaau3ys COOCTBEHHBI 3aMmbICel, YTO
CIIOCOOCTBYET CaMOBBIPAKEHHUIO PEOCHKA, Pa3BUTHIO €r0 TBOPUYECKOTO
NOoTeHIMAala.

KommekcHoctn  u mocnenoBaTenbHOCTH.  Peanmmzanmss  3TOTO
OPUHIMUIIA TPEIOoiaraeT MOCTENEHHOE BBEACHUE OO0ydaronuxcsi B
MUD SKCIEPUMEHTAIIBHON UCCIIEeN0BATENbCKON (DU3UKH.

Harnsgnoctu. Mcnonb3oBaHue HArjisJHOCTH IOBBIIIAET BHUMAaHUE
oOydJarommxcs cpeicTBaMu paboTel HA MHUGPOBOM JabOpaTOPHOM
o0opynoBaHUM, YTayONseT WX WHTEPEC K HM3y4yaeMOMYy MaTepHany,
CIOCOOCTBYET Pa3BUTHIO BHUMAaHMH, BOOOpaKeHHUsI,
HAO0JIFOIaTeTLHOCTH, MBITTUICHHUS.

OcHoBHBIE (POPMBI U METOABI
B xome peamuzanuum nporpaMmbl HCHOJB3YIOTCA Cleayromue (opMbl

o0y4yeHMs:

ITo oxBary meTel: rpynmnoBble, KOJUIEKTUBHBIE.
[To xapakTepy y4eOHOM €SI TENbHOCTH:

Oecenpl (BOMPOCHO-OTBETHBIM METOJ AaKTUBHOTO B3aMMOACHCTBUS
negarora W OOydYarolIMXCST Ha  3aHSATUSX, HUCIOJB3YeTCsS B
TEOPETHUYECKON YaCTH 3aHITHUSA);

3alliuTa TPAKTUYECKOW paldoThl (MCHOJIB3YETCS Ha TBOPUYECKUX



oTyeTax, (hecTuBaIAX, KOHKypcaX, Kak UTOT MPOAEIaHHON paboThl);

— MpPaKTHYECKHE 3aHATHS (IPOBOIATCS MOCHE U3YUEHHUS! TEOPETHUYECKHUX
OCHOB C LIE€NbI0 COOpPKM YCTaHOBOK U OTpaOOTKH pe3yJbTaTOB
AKCIIEPUMEHTATBHBIX UCCIET0BAHUN);

— HaOmojeHue (MpUMEHSETCs MpPU HM3YYEHUH KakKoro-iubo oO0BbeKTa,
PEIMETOB, IPUPOIHBIX SIBJICHUN);

Ha 3ansaTusx cozpaercs atMocgepa 100poKenaTeabHOCTH, JOBEPHUS, YTO BO
MHOTOM TIOMOTA€T pPa3BUTHIO TBOPYECTBA M MHUIIMATHUBBI peOeHKa. BrimoiaHeHue
HKCIIEPUMEHTANIBHBIX 3aJaHUN MOMOraeT peOCHKY B NMPUOOPETEHHH YCTOWYMBBIX
HaBBIKOB pabOThl C pa3IMYHBIMU LHUQPPOBBIMU JaTYUKAMH U JAOOPATOPHBIM
o0opyaoBaHueM. YyacTtue aeTrei B pecTuBalIsIX, KOHKYpCax, SKCIIEPUMEHTATbHBIX
Typax OJIMMIIMAJbl Pa3HbIX YPOBHEH SBISETCA OCHOBHOM (HhOpPMOM KOHTpPOIIS
YCBOEHHMSI TPOrpaMMbl OOYUEHHS U TUATHOCTUKHU CTEIIEHU OCBOEHHUS MPAKTUYECKUX
HaBBIKOB peOeHKa.

MeToabl 00y4yeHust

B mpomecce peanmzanuy mporpamMMmbl HCIIONB3YIOTCS Pa3IUYHBIC METOIbI
oOy4eHUsI.

1. Mertonpl oOpraHuM3alii W OCYIICCTBJIICHHS y4eOHO-TIO3HABATEIILHOM

NEeSITENbHOCTH:

— HarjsgHble (MOKa3 BHIEOMATEPHAIOB U WILTIOCTPALIUiA, MTOKa3 padOThl
¢ M pOBHIM U TA0OPATOPHBIM 000PYIOBAHUEM );

— TMPaKTHYECKHU-IEUCTBEHHBIE (TEXHOJOTHHM MOJAKIIOUEHUS IM(GPOBOTO
o0opyaoBaHUs K J1aOOpaTOPHBIM YCTaHOBKaM B MPOLIECCE PEIICHHUS
MPaKTUYECKUX 3a/1a4);

— TpOoOJEMHO-TIOMCKOBBIEC (aHAJN3 MPOOJIEMHON CUTYyaIluu 10 croco0am
u3MepeHus: HabJro1aeMoi U3MIECKON BEIMUHHBI );

— METOJbl CaMOCTOSITENIbHOM paboThl M paboThl MOJ PYKOBOJACTBOM
negarora (cOOpka yCTaHOBOK, 00pabOTKa pe3ysibTaTOB, aHAIU3 H
JI0OCTOBEPHOCTH MOJIYYCHHBIX JTAHHBIX);

— wuH(pOPMAIMOHHBIE (JICKIIHS; CEMUHAp; Oecena; pedeBass HHCTPYKIIUS TI0
TEXHHUKE 0€30MacCHOCTH MpHU padore ¢ J1ab0paTOpHBIM 00OPYIOBAHHUEM;
YCTHOE W3JIOKEHUE; OOBSICHEHHE HOBOTO Marepuajga U CrocoOoB
BBITIOJTHEHUS 3aJlaHUs; OOBSICHEHHE IOCIIEIOBATEILHOCTU JEHCTBUNA U
comepkaHusi; OOCYKIEHHE; TeJaroruveckass OIeHKa Tpolecca
JESITETPHOCTH U €€ Pe3ysIbTaTa).

2. Meronpl KOHTPOJS W CaMOKOHTPOdsS 32 3(P(HEKTHBHOCTHIO y4eOHO-
MO3HABATEIbHOMN JAEATEITbHOCTHU:
— YCTHBIA KOHTPOJIb M CaMOKOHTpodb (Oecelma, paccka3 Y4YCHHKA,
00BbsSICHEHHE, YCTHBIHN OMpoc);
— MPAKTUYECKUN KOHTPOJIb U CAMOKOHTPOJIb (aHAJIU3 YMEHUS paboTaTh C
1a00paTOpPHBIM 000PYIOBAHHUEM );
— HaOmoAeHus (aHaau3 »HKCIEPUMEHTAIBHBIX JaHHBIX B IpoIecce
HCCIIeIOBATEILCKOMN JEATEIBHOCTH).
s coznanusi KOM(QOPTHOTO MCUXOJIOTUUECKOTO KIMMAaTa Ha 3aHSATUAX
MIPUMEHSIIOTCS CJIEAYIOIINE MeIaroruueckue NpuéMbl: Co3IaHue CUTYaIlMu yCIiexa,



MoOpajibHasi ~ MOAJIEpKKa,  OJ00peHue, ToXBaja, [OOIIpPEeHUe, JOBEpHE,
noOpoxkenaTebHO-TpeOoBaTeIbHAsI MaHepa.

B xome peanuzauumu nOporpaMMbl  HCHOJB3YIOTCS — CIEAYIOLIME THIIBI
3aHATHHM:

— KOMOWHHMPOBAHHOE (COBMEIIEHHE TEOPETUUECKOM M MPAKTHUYECKON
yacTeM 3aHATHs; NPOBEpPKA 3HAHUK paHEE H3YYEHHOIO MaTepuana;
U3JIO)KEHHE HOBOI'O MaTepuaja, 3aKpelUIeHHE HOBBIX 3HAHUH,
dbopmMupoBaHue yMEHHMM TEepeHoca U TMPUMEHEHUS 3HAHUU B HOBOM
CUTyallud, Ha TpPaKTUKEe; OTpabOTKa HAaBBIKOB W  yMEHUH,
HEOOXOJIMMBIX MPHU pabOTe C IKCIEPUMEHTAILHON YCTaHOBKOM );

— TeopeTHyeckoe (CooOlIeHWe W YCBOEHHME HOBBIX 3HAHUU NpH
00BSICHEHUH HOBOW TEMbI, U3JI0)KEHHE HOBOTO MaTepuaia, OCHOBHbBIX
NOHATHM,  ONpeleJeHUEe  TEPMUHOB,  COBEPIICHCTBOBAHHE U
3aKperyieHue 3HaHUMN );

— KOHTpPOJIbHOE (ITPOBOJMTCS B IIEJISAX KOHTPOJS M MPOBEPKH 3HAHUM,
YMEHUM U HaBBIKOB yUalerocs 4epe3 3alluTy IPakTUIecKoil paboThl);

— TPaAKTUYECKOE (SBJIICTCS OCHOBHBIM THUIIOM 3aHSTHH, UCIIOJIb3yEMbIX B
nmporpaMMe, Kak TIpPaBWIO, COACPXKUT (POPMHUPOBAHUE YMEHUU U
HAaBBIKOB, MX OCMBICIICHHE M 3aKpeIJICHHEe Ha TMPaKTUKE TIpH
BBIIIOJIHEHUM  JKCIIEPUMEHTAIBHBIX  3aJlaHWil, HWHCTPYKTAX IIpH
BBIMIOJTHEHUN TIPAKTUYECKUX pabOT, UCIIOJIB30BAaHUE BCEX BHJIOB
MPaKTHK);

— BBOJIHOE 3aHsATHE (IIPOBOJUTCS B Hayaje Kypca C IeJIbl0 3HAKOMCTBA C
oOpa3oBaTeIbHOM NPOrpaMMOM, COCTaBICHHE WHAMBUAYaTbHOMN
TPaeKTOpUU OOYYEHHS, a TaKKe INpPU BBEJICHUU B HOBYIO TEMY
MIPOTPAMMBI).

IInanupyembie pe3yabTaThl
[To nrtoram oOydeHus MO MporpamMme peOCHOK AEMOHCTPUPYET CIIEIYIOIIHe
PE3YNIbTATHI:
— 3HAeT MPUHIUIEI paboThl HA 000pyAOBaHUH IMGPOBON JTabopaTopuu
no Qusuke;
— 3HAET aIrOPUTMBI 00PAOOTKH IKCIIEPUMEHTAIBHBIX PE3YJIHTATOB B
1 poBor 00pa30BaTENBLHOMN CPEIE;
— TMpaBujia TEXHUKHA O0€30MACHOCTH MPHU padOTe C IKCTIEPUMEHTATLHBIMHU
YCTaHOBKaMU;
— yMeeT TeHepupoBaTh IUGPOBBIE MATYUKH C BCIIOMOTATEIHHBIM
1a60paTOPHBIM 00OPYIOBAHHUEM;
— yMeeT aHaJIM3UpOBaTh, 00padaTHIBATh DKCIIEPUMEHTAIBHBIC JTaHHEIE,
IPOBEPSATH JOCTOBEPHOCTH MOTYYCHHBIX PE3YIIHTATOB.

MexaHu3M olleHHBAHUS 00Pa30BaTeIbHBIX Pe3yJIbTATOB
Yposenv meopemuueckux 3nanuil.

— Huskuii ypoBeHnb. OOydyarouuiicsi 3HaeT (pparMeHTapHO H3YUYECHHBIC
dbu3nYeckre Mpouecchl U 3aKOHOMEpPHOCTU. M3noxkeHuwe maTtepuana
cOuBUYMBOE, TPEOYIOIIEe KOPPEKTUPOBKHU HABOSIIIIMMU BOITPOCAMHU.

— Cpennuit  ypoBeHb.  OOyuaroniuiics 3HAET dbuznyeckue



3aKOHOMEPHOCTH, HO JJIs IOJHOIO PAaCKpBITHS TEMbl TpeOyroTcs
JOIIOJTHUTEIIBHBIE BOIIPOCHI.

Bricoknii YPOBEHb. OOyuarouiics 3HAeT busnueckue
3aKOHOMEPHOCTH UM TIOHMMAaeT MpOUEecChl (U3MUECKUX SBICHUH.
Moer naTh JIOTMYECKU BBIIECP)KAHHBIA OTBET, AEMOHCTPUPYIOLINN
IIOJIHOE BJIaJICHUE MATEPUATIOM.

Vposenv npaxmuueckux Hasvikos u ymenuu. Braoenue mexnonocuamu
pabomvl 6 yugposol cpede, anaiuz U OOCMOBEPHOCMb NOJYYEHHLIX
pe3yibmamos.

Huszkuit ypoenb. TpeOyercss mOCTOSHHAs KOHCYJIbTallMsl Tejarora
IpU MPOrpaMMHUPOBAHUU TapaMETPOB B IIU(POBOI cpejie.

Cpennuii ypoBenb. TpeOyeTcsi nepuoandeckoe KOHCYJIbTUPOBAHUE O
TOM, Kaku€ METOAbl HCHOJB3YIOTCS MpPH AaHAIM3€ PE3YIbTATOB
U3MEpEHUH, MNporpaMMHUpOBaHUE TNapaMeTpoB B LU(PPOBON cpene.
BbicOKkuii ypOBEHB. CamMocTosATENbHBIN BBIOOD METOJ0B
aHanu3a U oOpabOTKU IKCIIEPUMEHTAIBHBIX PE3yNbTaTOB, CBOOOIHOE
BJIa/ICHHE MPOrpaMMHBIM o0OecrieueHreM UG pPoBoi 00pa3zoBaTEIbHON
Cpeapbl.

Conpsidcenue yugposvix 0amuuxkos ¢ 1a60pamopHuIMU YCMAHOBKAMU

Huszkuit ypoBenb. He moxkeT coOpaTh yCTaHOBKY C AaTuMKamMu 0Oe3
MIOMOIIY TIefarora.

Cpennuit ypoBeHb. MoxkeT coOpaTh YCTAaHOBKY C JaTYMKaMU TPU
MoJICKa3Ke Iearora.

Bricokuii ypoBerb.  CrnocobeH caMOCTOATENBbHO CcOoOpaTh
YCTaHOBKY C JaTUYUKAMHU, MPOSIBIISiSE TBOPUECKHE CTIOCOOHOCTH.

®opmMbl IOJBEIeHNS UTOTOB peaTu3aluu NPOrpaMmbl

OTtcnexxuBaHue pe3yabTaTOB 00pa30BaTEIHLHOTO MpPOIecca OCYIECTBISAETCS
0 PE3yJIbTaTaM 3alIUThl TPAKTUYECKUX padoT.

HpI/I IMOABCACHHUH UTOI'OB OCBOCHUA ITPOI'paMMBbI UCITOJIb3YIOTCA:

OTIpOC;
HaOII0ACHHE;

aHaJIN3, CaMOaHaJIN3,
co0ecen0BaHUE;

BBITNIOJTHEHUE TBOPUYCCKHX 3aJaHUM;

Y4acTHE JIETEN B SKCIIEPUMEHTAIBHBIX Typax OJIMMIIMAJ, KOHKYpPCax 1
dbecTuBaNIAX pa3TUIHOTO YPOBHS.

MarepHaJbHO-TeXHHYECKOE 00ecreuyeHHe:

1. lamuuxu yugposoii rabopamopuu Releon:

- TaTYHK OTHOCHUTEIbHOU BiaxkHOCTH (0T 0 10100%));

- nupoBoit 1aTank TemrepaTypsl (0T— 2010 120°C);

- mudpoBoit natunk adcomoTHOro napneHus (ot 0 mo 500 kIla);

- matuyuk MarauTHoro 1o (ot -80 go 80 mTn);

- naT4MK HanpsbkeHus (ot -2 1o 2 B; ot -5 1o 5 B; ot -10 g0 10 B; o1-15 10



15B);

- naTtyuk Toka (oT -1 10 1 A);

- maTduk akcenepometp (29, 49, 89);

- USB nByxkanansHbIi ocumiorpad (ot 0 qo 100 B);

- HOYTOYK C IPOrpaMMHBIM 00€CTICYECHUEM.

2. Bcnomozamenvroe 06opyoosanue:

- METAJJINYECKUHN LIAPUK;

- MEpHBIC CTaKaHbl, MEH3YPKHU, eMKOCTH 110 OT 250 M g0 500 M ¢ ropsuei,
XOJIOJHOM BOJIOM;

- JJIEKTPUYECKas TUTUTKA,;

- JTaMIT1a HaKaJIMBaHUS,

- ICTOYHUK TTUTaHUS;

- COCJIMHUTEIIbHBIC TIPOBO/IA;

- KJIFOY,

- peocrar;

- CIIUPAIBHBIA PE3UCTOP WU CIHPATID;

- TOopenka (CBeUKa);

- PE3WCTOPHI WIIM Mara3uH CONPOTUBIICHU;

- MIOJIOCOBOM MarHMT;

- IPSIMOM POBOJIHUK;

- nepepsinHas nuHerka (ot 0-30 cMm), mrobas TuHelKa, KapaHan;

- aniekTpoHHbIe Bechl (0T 0 10 200 r);

- MOHETKA;

- TMOTUJIABOK WJIM MPSIMOYTOJIbHAsE KOPOOOYKa C OTBEPCTUEM JIJIs AATUHKA,

- aKcenepoMeTp (AaTYUK YCKOPEHUS) Ha MPYKUHE U3BECTHOM KECTKOCTH;

- IITaTHUB C JIATKON ¥ My(]TOIA;

- KOHJICHCATOP MOCTOSTHHOW €MKOCTH WJIM Mara3uH KOHJIEHCATOPOB.

Opranuzanus paboyero MpocTpaHCTBA OOYYAIOMIETOCS OCYIIECTBISETCS C
HCIIOb30BaHUEM 3JI0pOBbecOeperalommux TEeXHOJOTud. B xome 3aHATHS B
00s13aTeTbHOM TIOPSJIKE MPOBOAUTCS (U3KYJIbTIAY3bl, HANpPaBICHHBIC HA CHATHC
00IIIero M JIOKaJbHOTO MBIIICYHOTO HAMPSIKEHUS OT KOMITbIoTepa ¢ MUGPOBOM
naboparopuu. B comepxkanue — QUKYIBTYpPHBIX MHHYTOK  BKIIIOYAIOTCS
YIPaKHEHUS HA CHATUE 3PUTEIBHOIO M CIIYXOBOI'O HAMNPSKEHUS, HaNPSHKEHUS
MBIIII TYJIOBUIA M MEJKUX MBI KHUCTEW, Ha BOCCTAHOBJIEHHUE YMCTBEHHOM
PaboTOCIIOCOOHOCTH.



VUYEBHBIN IUTIAH

(16 gacoB)
Pazpnen Tema KoJ1-Bo yacoB ®opma
TEOPpH | NMPaAKT BCer noaABedeHU A
| HKa 0 HTOIOB
da3oBbIC 1. BroHOE 3aHsTHE: 1 0 1 | Ompoc
TIEPEXOIbI [IporpammuOE 0OecmeueHne
Releon. Texuuka 6e30macHOCTH
2. OnpeneneHue yeabHOM 0,5 15 2 Omnpoc, HaOmrO/ICHNE,
TEIUIOEMKOCTH METAJINYECKOTO cobecel0BaHME,
IapuKa JIOMTOJTHUTEILHOE
3. V3yuenne OTHOCUTEIBHON 0,5 0,5 1 TBOPYECKOE 3aJ]aHuE,
BIIQYKHOCTH TOPSUETO U aHaJIn3
XO0JIOTHOTO BO3ayXa. AOCTOBEPHOCTH
pe3yIbTaTOB
ITocTostHHBIH 1. IToctpoenwue BobT-ammepHoi| 0,5 15 2 Ompoc, HaOmroACHHE,
MEKTPUICCKH XapaKTEPUCTHKH JIAMITBI cobeceroBaHMeE,
# TOK HaKaJUBaHUs. JIOTIOJTHUTEILHOE
2. M3y4enne 3aBUCHMOCTH 0,5 0,5 1 | TBOPYCCKOC 3a1aHUC,
CONIPOTHUBJIEHHS CITUPAIH aHaimns
PE3UCTOPa OT TEMIIEPATYPHI. AOCTOBCPHOCTH
pPE3YIbTAaTOB
[TocTostHHOE 1. MaruuTHOE 1oJje npsiMoro 0,5 1,5 2 | Onpoc, HaOmroAcHME,
MarHUTHOE I10JIC IMPOBOJTHUKA C TOKOM cobecemoBaHue,
2. 3aBHUCHMOCTh MarHUTHOTO 0,5 0,5 1 | AOHOJHHUTEILHOC
TOJISI TI0JIOCOBOI'O MarHuTa OT TBOPYCCKOC 3a/laHKC,
[pacCTOSTHUS aHajns3
JIOCTOBEPHOCTH
PE3YIBTATOB
DJIeMEHTHI 1. Onpenenenue TUIOTHOCTH 0,5 15 2 Omnpoc, HaOMrOACHHME,
CTaTHUKU U nepeBsinHor tuHernku MOXTA cobecenoBanue,
TUAPOCTATUKH JIOTTOJTHUTEILHOE
TBOPYECKOE 3aJIaHuE,
2. VI3y4eHue 3aBUCUMOCTH 0,5 0,5 ] | aHaIms
JIABJICHUS B KUJIKOCTH OT AOCTOBCPHOCTH
TIIyOUHBI IOTPYXEHUSI. pesyiibTaTos
Konebarenpabie 1. F'apmoHnueckue KoneOaHus. 0,5 15 2 Ompoc, HaOMOACHME,
CHUCTEMBI OrnpeneneHue XxapakKTepUCTUK cobecenoBanue,
K0JIe0ATEeITLHOTO ABUKCHHUS AONOJTHUTCIIBHOC
MPY>XMHHOI'O MasTHUKA TBOPYECKOC 3a/JaHNC,
2. Ananus snektpomarautabix | 0,5 0,5 1 | aHamm3
KoJIe0aHUI KOHJIEHCATOpa B IIeTH AOCTOBEPHOCTH
IepeMEHHOI0 TOKa Pe3yIIbTaTOB
Bcero 6 10 16




COLAEPXAHUE ITPOI'PAMMBI
ITporpamma (16 yacoB)
Paznen «@Pa3oBble Hepexoabh».

Tema 1. Broanoe 3anstue. [Iporpammuoe obecnieuenue Releon. Texnuka
0€301acHOCTH.

Teopusi: Ilpsimble U KOCBeHHBIE U3MepeHHs. Meroauka o0padOTKU
pe3ynbTatoB u3MepeHuil. OCHOBHbIE TPEOOBAHUS K BBINOJTHEHUIO MPAKTHUYECKHUX
paboTt. TexHuka 0€30MaCHOCTH IMpHU padoTe 00yYarolmUXCS CO BCIIOMOTaTEIbHBIM
7a00paTOpHBIM  O0OpPYAOBAHUEM, COMNPSIKEHHBIM C LHU(PPOBBIMU JaTUYUKAMHU.
WucTpykius no KaxaoMmy Moayio. OcoOeHHOCTH MpOrpaMMHOr0O oOecredeHHs
Releon. Iludposbie npatumku. [lomkmroueHne Kk HOyTOyKy. ['paduueckas
MHTEPIpETaIus SKCIEPUMEHTATbHBIX TaHHBIX.

dopMmbl 3aHATUHN: JIEKIUs, Oecena.

Tema 2. OnpeneneHI/Ie yHGHBHOﬁ TCIINIOCMKOCTH METAJTIMYCCKOI'O IIapHKa.

Teopusi: HarpeBanue M oxyiaxjaeHue Tea. KoauuecTBo TEIUIOTHL. Y AenbHast
TEIUIOEMKOCTD BEIIECTBA. Y paBHEHHUE TEIUIOBOro Oananca. OOCykeHre TEIJIOBBIX
OTEPb.

[Ipaktuka: pacy€T yHeNbHOW TEIUIOEMKOCTH METaJUIMYECKOro IapHKa,
UCIIOJIb3Ys TMPOLIeCC TEIUIO0OOMEeHa MEXIy LIAPUKOM U TOpsiYeil BOZOW B MEPHOM
CTaKaHe.

®dopmbl 3aHsATHI: Oecena, mpaKkTudyeckas padora.

O6opynoBaHue: JATYMK TEMIEPaTypbl, METAUIMYCCKUA IapHK, MEPHBIN
CTaKaH C ropsiueu BOJIOU

Tema 3. M3ydeHHWe OTHOCHUTEIIBHOM BIIAXKHOCTH TOPSYETO U XOJIOTHOTO
BO3J1yXa.

Teopusi: wucnapeHne U KoHIeHcauus. Haceimennsiii mnap. JlaBieHue
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb JaBJEHHS  HACBIIIEHHOTO  mapa  OT
temrnepatypsl. [lapumansHoe pgaBieHue. AOCOMIOTHAasE W OTHOCHUTENbHAS
BJI&JKHOCTB BO3/1yXa.

[IpakTuka: ompelieNeHHEe OTHOCUTENIBHOW BIAXKHOCTH XOJOJHOTO BO3ayXa
(BO31yXa B MOMEUIEHUH) C MOMOINIBIO JIaTYUKA OTHOCHUTENILHOW BiaKHOCTU. Jlyist
ONpeNieNICcHUs] OTHOCUTEIbHOM BIAXXHOCTU TOpAYEro BO3AyXa HeoO0xoauma
AJIeKTpUYECKas IUIMTKA, HarpeBamomias BO3AyX. Takum o00pa3oM, € MHOMOIIbIO
JaTIUKa MMPOUCXOAUT (DUKCAIUS OTHOCUTEIHHON BIQKHOCTH BO3/yXa IO MEPE €ro
HarpeBanus. llenecooOpa3HO  MOCTPOUT, W MpOAHANIM3UPOBATH  rpadux
3aBUCUMOCTU OTHOCUTEIBbHOM BIA’KHOCTU OT TEMIIEPATYPBHI.

®opmbl 3aHATUI: Oecena, mpakTUyeckas padbora

OOGopynoBaHue: JAaTYUK TEMIIEPATYPhl, AJIEKTPUYECKAs IUINTKA, JaTYUK
OTHOCHUTEJIBHOM BIIA)KHOCTH BO3AyXa.



Paszpnen «llocTOSAHHBIN 3JIEKTPUYECKHH TOK».

Tema 1. [IlocTpoeHue BOJIBT-aMIIEPHOM  XapaKTEPUCTHUKU  JIaMIIbI
HaKaJMBaHUs.

Teopusi: cuia Toka, HaNpsKEHWE, CONPOTUBIICHUE, DJIEKTPUYECKas LETb.
3akoH OMa JJ1s1 y4acTKa LETH.

IIpakTrka: cOOpKa RJIEKTPUYECKON Lenu (IIOCIeA0BATEIbHOE COEIUHEHUE
MCTOYHMKA NMUTAHUS, PEOcTara, JaMIIOYKH, KJII0Ya, TaTYMKa TOKa; Mapaie]bHO K
JamIe TMOJCOeIMHSIeM [aTYMK HamnpsskeHus). Perynstopom peoctara MeEHsEM
HakKaj Jjamibl (HE00XoAuMo 3aUKCUPOBATh HE MEHEe TpeX IMOJIOKEHUH Hakaia
JIAMIIbl: HaKaJl IPU MaKCUMAaJIbHOM CONPOTHUBIIEHUH PEOCTaTa, P MUHUMAILHOM,
HECKOJIbKO MPOMEXKYTOUHBIX MOJOXKEHUM peoctata). Duxcupyem moKazaHHs
JATYUKOB TOKA U HAMpPSDKEHHUS A1 KaXJOTro MOJoKeHHs peoctara. Mcmonb3ys
1GpoByI0 0007I0YKY MPOTrpaMMbl, 3aHOCUM JIaHHbIE B TAOJIUIy U CTPOUM IO STUM
JaHHBIM  BOJIbT-aMIEpHYI0 XapakTtepuctuky (BAX) namnbl HakaiuBaHus.
Bo3Mo)xHa HennHelHas 3aBUCUMOCTb. B 3ToM ciiydae HEoOXOAUMO 0053aTeabHO
IPOKOMMEHTHPOBATh MPUYNHY HelnHelHocTH BAX.

dopmbl 3aHATUI: Oecena, mpakThuueckas padbora.

O60py,ZIOBaHI/I€: HCTOYHHK IMIMTAHHA, K04, pCOCTAaT, JlaMIld HAaKaJIWBAHHA,
COCAMHHUTCIIBHBIC ITPOBOJA, JATUYUK TOKA, JATUYHUK HAIIPAKCHUSI.

Tema 2. M3ydyenue 3aBUCMMOCTH CONPOTHUBIICHUS CIUPAIA PE3UCTOpPA OT
TEMIIEPaTYPHI.

Teopust: 3JIEKTpUUYECKUM TOK B MeTauiaX. 3aBHCUMOCTh CONPOTHUBIIEHUS
MeTaJlla OT TEMIIEPATYPHI.

[Ipaktuka: cObopka dSJIEKTpUUECKOM Ienu (IMOociaea0BaTeIbHOE COCIUHEHUE
UCTOYHHMKA MUTAHUS, COUPAIH-PE3UCTOPA, KIKOYA, JATYMKA TOKA; MapajuiesibHO K
CIIUpAIU-PE3UCTOPY MOACOEANHAEM aTuuK HanpsbkeHus). [lon cnupanbio cTaBuM
ropesiKy uian cBeuky. Dukcupyem IOKa3aHUs AATYMKOB TOKA M HAMNPSIKEHHUS 110
Mepe HarpeBaHus crupanu. Mcnone3ys 1udpoByr0 00070YKY TPOrpaMMBI,
3aHOCMM JaHHbIe B TaOJUIly, BBIYHCIAEM 10 3akoHy OMa CONpPOTUBICHUE
CIUPATIM-PE3UCTOPA TI0O MEPE €r0 HarpeBa W CTPOMM IO ATHUM JaHHBIM Tpaduk
3aBUCUMOCTH COMPOTHUBICHHUS CIOHpand OT Temneparypel. ConpoTUBIEHUE
CIUMpaldd B DJKCIEPUMEHTE OyJIeT MEHSThCA HE3HAYMTEIbHO, MOITOMY JIy4lle
moso0paTh COHMpadb M3 JETKOIIABKOTO MeETalia, JUOO 3HAYUTEIBHO H3MEHSTh
CTEIIEHb HArpeBa CIUPAJIH.

®opmbl 3aHATUI: Oecela, MpakTUuecKas padora.

OGopynoBaHue:  MCTOYHMK  MHUTAHUS,  KJIKOY,  CHOUPaIb-PE3UCTOD,
COCAMHUTENBHBIE MPOBOJAA, MJAaTYMK TOKA, JAaTYUK TEMIEPATypbl, TaTUYUK
HaNpsHKEHUs], TOpeJIKa UiIu CBeYa.



Pa3znen «IlocTosiHHOE MATrHUTHOE IOJIE».
Tema 1. MarautHoe noJie NPSMOTO MPOBOJHUKA C TOKOM.
Teopusi: MArHUTHOE MOJIE IPSIMOTO MPOBOJIHUKA ¢ TOKOM. OnbIT AMIepa.

[IpakTuka: cOopka HJIEKTpUUYECKOW Iemnu (ToClIeI0BaTeIbHOE COCIMHEHUE
HMCTOYHUKA MUTAHUS, MPSIMOTO MPOBOJHMKA, KJIKOYa, peocTara, JaTUMKa TOKa).
JlaTYMK MarHuTHOrO TOJISI MOJKJIIOYAETCA HANpPOTHUB MPOBOJHUKA U  IpPHU
3aMBIKAaHUM KJII04a (PUKCHUpYeT WHAYKIMIO MarHuTHOro mnoisg. Jlnsg ananmza
3aBUCUMOCTU CHJIBI TOKa OT MOSBJIEHUS BOKPYT MPOBOJHHKA MAarHUTHOTO TOJIS,
MEHSIEM TIOJIOKEHUE peocTtata. Bo03MOXHO, TpU HEU3MEHHOM CHJIe TOKa
nepeMeniath JaTYUK MArHUTHOrO moJis (1Mo TmpsSMoOM: Oyrbke, Janblie).
IlenecooOpa3zHo mpoBecTH TpaduUUECKUil aHaIU3 3aBUCUMOCTH  HUHIYKIIMHU
MAarHMTHOTO MOJIS1 OT BEJIMYMHBI CUJIBI TOKA.

dopmbl 3aHATUI: Oecea, MpakThuueckas padbora.

O60py,HOBaHI/IC . HCTOYHHK IIMTAaHUA, KJIIKOY, JaT4YHUK TOKa4, JAaTUYHUK
MarduTHOI'O I10JI4, HpSIMOfI IMPOBOAHUK, PCOCTAT.

Tema 2. 3aBUCHMMOCThP MArHHTHOTO IIOJII IIOJIOCOBOTO MarHuta OT
pPacCTOAHUA.

TGOpI/I}I: CCTCCTBCHHBIC U UCKYCCTBCHHBIC MAI'HUTHBI, I10JIFOCA MAlrHUTA.

[IpakTuka: mpoBOAMUTCS T.H. MPOBEPKA 3aBUCUMOCTH MHAYKIIMM MAarHUTHOTO
MoJisi TIOJIOCOBOTO MarHuta OT paccrosiHusi. [IpoBepka mnpoBoauTcs Kak IS
CEBEpPHOr0, TaK W HJis IOXKHOTO TMONI0COB Maraurta. llenmecoobpasHo mpoBecTH
rpaduyecknii aHanM3 3aBUCMMOCTH HWHAYKIIMM MAarHUTHOTO TIOJII MarHura OT
PaCCTOSIHHUSI.

dopMbl  3aHATHIA: Oecena, mpakThueckass — paboTa.

O6opynoBaHue: TaTYMK MATHUTHOTO MOJIs, TTOJIOCOBOM MarHur.

Pa3znen «1eMeHTBI CTATHKHM U THAPOCTATUKID).
Tema 1. Onpenenenrie mioTHOCTU AepeBaHHOM mnHEeTkn MOXT A.
Teopus: ycioBue paBHOBecHs priuara. [IoTHOCTE BemiecTsa.

[IpakTtuka: nepeBsannas nuneiika MOXI'A npencrasnser coboii peryar. Ha
OJIHOM KOHIIE€ JIMHEWKa IOMEIIAETCS MOHETKAa, Macca KOTOPOM H3MEPSETCS C
MIOMOIIBIO JJIEKTPOHHBIX BECOB. Maccy nuneiku cuumaem HeEU38eCMHOU U He
umepsaem e€é Ha I1eKmpoHHbIX eecax. JJii paBHOBECHUS MOHETKH Ha JIMHEHKE
HCMOJIB3YEM KapaHJall B KayeCTBE TOYKM OINOpbl. BTOpOW JIMHENKOW H3MEHSEM
nuHeliHble pazMepbl auHeikn MOXI'A (s BeluucneHus oobema). Mcnonb3ys
yCJIOBUE paBHOBecUsl (MIPAaBUJIO MOMEHTOB CHJI), ONpEAeNsieM IUIOTHOCTb
JNePEBIHHON JIMHECUKH.

®opmbl 3aHATUI: Oecella, mpakTUueckas padbora.

O6GopynoBanue: paepeBsiHHas suHedika MOXI'A, nuHelika, MOHETKa,
3JICKTPOHHBIE BECHI, KapaHaaIl



Tema 2. N3yueHue 3aBUCHMOCTH JABJICHHUS B XUAKOCTH OT TIJIyOUHBI
MIOTPYKEHUS.

Teopus: naBnenue. I'napocratnyeckoe gasiaeHue. 3akoH [lackans.

[lpakThiKka: TPOBOAMTCA  aHANW3  JaBICHUSA  JKUIKOCTH  TOIJIaBKa
(kOpoOOYKH), COEIMHEHHOIO C JATYMKOM JABJIE€HUS OT TJIYyOMHBI MOTPYKEHUS
noruiaBka (KopoOouyku) B cocyn ¢ Bogoil. LlerecooOpasHo mocTpouTh rpaduk
3aBUCUMOCTH JaBJECHUS TOMJIaBKa (KOPOOOYKH) B IKHIKOCTH OT TJIYOUHBI
NOTpY)XeHUsT B BOAy. Takke MOXHO TMpOBEpUTh 3akoH [lackamns, moBopaduBas
NOIJIABOK (KOPOOOUYKY) B pa3HbIE CTOPOHBI.

dopwmbl 3aHATUI: Oecena, mpakThuueckas padbora.

O6opynoBanue: aOCONIOTHBIM JAaTYUK JABJICHUS, COCYH C BOJOM (MEpHBbIN
CTaKaH), TUHEUKa.

Pasznen «KoaedaTeabHBIE CHCTEMBD».

Tema 1. Tapmonunueckue konebanusi. OnpeneneHue XapaKTEPUCTUK
K0J1e0aTeIbHOTO ABMXKCHUSI IPY>KUHHOTO MAasITHUKA.

Teopusi:  XapakTepUCTHKH  KOJEOATEIbHOTO  JBWKEHHUS: aMIUIUTyAQ
KoJeOaHui, IEPHOI, YaCTOTA.

[TpakThka: B Ka4ecTBE I'py3a Ha NPYKUHE BBICTYIACT CaM aKCeJIePOMETD,
NPHUKPEIUICHHBIH K MPY)KWHE M3BECTHOM JKECTKOCTHIO. IIpyKHMHA M akcelepoMeTp
IIOJIBEILICHBI HA ITaTHBE. 3alMChIBas BTOPOM 3aK0H HBIOTOHA JUIsl aKcenepoMeTpa
U H3MEpss 3apaHee Maccy akcelepoMeTpa, ONpee/sieM aMIUIUTYIy KoJieOaHWi
akcenepoMerpa. Mcrmonw3ys QopMmyiny mnepuoaa KoOJICOAHWH — MPYKHHHOTO
MasTHHKA, OMpEIeNiseM ITIEPHOJl M 4YacToTy KoyieOaHmii akcenmepomerpa. CTOUT
OTMETHUTh, YTO KOJeOaHUS JOJKHBI OBITh MPHOJMIKEHBI K TapMOHUYECKUM,
II03TOMY OTKJIOHCHHE aKCEJIIEPOMETPA OT ITOJIOKEHHUS PABHOBECHUS HEOOJIBIIIOE.

dopmbl 3aHsATHI: Oecena, mpakTudeckas padora.

O6opynoBaHue: MITATUB C JAMKOW W MYy(TOH, aKceIepoMeTp, MPYXKHUHA C
M3BECTHOM JKECTKOCTHIO, SJIEKTPOHHBIE BECHI.

Tema 2. AHanu3 >IEKTPOMArHUTHBIX KOJ€OaHUI KOHJIEHCATOpA B IIETIH
IIEPEMEHHOI0 TOKA.

Teopust: KOHAEHCATOP B LEMU MOCTOSHHOTO U MepeMEeHHOro Toka. Kparkoe
YCTPOUCTBO ocumiorpada.

[IpakTuka: moBeeHWe KOHAEHCATOPA B LIENMHU MOCTOSIHHOTO U MEPEMEHHOTO
TOKa. AHaINU3 JaHHBIX ¢ ocHruiorpada.

DopMBbI 3aHATUN: NPAKTUYECKOE 3aHATHE.

OO6opynoBanue: ociuiorpad, KOHASHCATOP MTOCTOSHHON €MKOCTH, JlamMIia
HaKaJWBaHU, K104, COCIMHUTEIbHBIC IPOBO/A.



Oprann3anMoHHO-NeJaArornyeckue ycJa0BHs peaau3aiuu NporpaMmmbl

[lemaror  MOMONHUTENBHOTO  OOpa30BaHUA, PpEATH3YIOUUH  JaHHYIO
porpaMmy, JOJDKEH HMETh BbICcHIee MpodeccuoHambHOe O0pa3oBaHUE WIH
cpenHee TmpodeccuoHalbHOEe 00pa3oBaHMEe B 00JIACTH, COOTBETCTBYIOIIEH
npoduito Kpyxka, 63 npeabsaBlieHus TpeOOBaHUM K CTaxKy paboThl, TMOO BhICIIEE
npodeccuoHanbHOe 00pa3oBaHKe WK cpeaHee npodecCuoHalIbHOE 00pa3oBaHue U
JOTIOJIHUTENIEHOE TPO(eCcCHOHaIbHOE 00pa3oBaHMe MO HAIMPABICHUIO
«O0pa3oBaHue U Mearorukay 0e3 npeabsBIeHUs TPEOOBAHUH K CTaxKy paObOTHI.

MoTHuBaIMOHHBIE YCJIOBHUS

Ha y4eOHBIX 3aHATHSAX U MAaCCOBBIX MEPOIPHUATHSAX 0CO00€ MECTO YACISICTCS
(GOpMHUpPOBAaHUIO MOTHBAIMM OOYYAOIIMXCA K 3aHATHIO JIOMOJHHUTEIbHBIM
oOpazoBanueM. J{iist 3TOTO:

— YIOBJIETBOPSIOTCS pa3HOOOpa3Hbie TOTPEOHOCTH OOydYaIOIIUXCS: B
Co37aHUM KOM(OPTHOrO TICUXOJOTHYECKOTO KiIMMaTa, B OTIBIXE,
OOIIEHUU W 3aIUTe, MPUHAICKHOCTH K JCTCKOMY OOBEAMHCHUIO, B
CaMOBBIPAXECHUHU, TBOPYCCKOH camMopeaau3aluyd, B TPU3HAHUUA U
ycIiexe;

— JIeTH BKJIIOYAIOTCS B MPAKTUYECKUH BUJ JACSITEIBHOCTH TIpH
TPYyINIIOBON paboTe, ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH M YpOBHEM
COXpPaHHOCTH 3JI0POBBSI;

— Ha 3aHATUSAX peIIaloTCs  3a7adyd  MpOOJIEMHOTO  Xapakrepa
TIOCPEICTBOM BKITFOUCHHUSI B HAYYHO-UCCIICIOBATEIECKYIO
JeSTeIILHOCTD;

— TMPOBOAATCS TMPOQPECCHOHANBHBIE TPOOBI W JPYrHe MEpONPHUATHS,
CITIOCOOCTBYIOIINE po¢eCCHOHATTBHOMY CaMOOTIPEICIICHHUIO
00yJaromuxcs.

MeTtoanyeckue MaTepUaJIbI
Meronuueckoe obecrieueHrne MporpaMMbl BKIIOYAET TPHEMBI U METOJbI
opraHu3anuMd  00pa30BaTENBHOIO  Tpollecca, IUAAKTUYECKHE  MaTepUalbl,
TEXHUYECKOE OCHAILCHUE 3aHATHIA.
Jlnst obecnieyeHus] HArJASAHOCTA W JOCTYIMHOCTH HM3y4aeMOro Marepuaia
MeJIaror UCIOIb3YeT Pa3InUHbIE METOAUYECKHUE U IU/IAKTUYECKHE MaTEPHUAIbI.
Harnsnaeie moco6us:
— cxematudeckue (1udpoBoe 00OpPYAOBaHHE, CXEMbI, TIPE3CHTAINH,
aJITOPUTMBI);
— E©CTECTBEHHbIEC U HaTypaJibHble (BCIIOMOraTEIbHOE 000pYyAOBaHUE AJIS
MpaKkTUYECKUuX padoT);
— oObeMHbIE (MAKETHI);
— WUIIOCTpaluu, ciaiael, rpaduku, ¢Gortorpadu U PUCYHKH
AKCHEPUMEHTAIBHBIX PE3yJIbTATOB U3MEPECHUIA;
— 3BYKOBBIE (BUACOMATEPHUAIIbI).



NudpopmanuonHoe odecriedyeHue MpPOrpamMmmabl

HNuTepHeT-pecypebl:

Buneomarepuanel mo pabore Ha 1utargpopme Releon. // URL:
https://rl.ru/solutions/complekts.php?id=3242800204

Cnucok Jiurepartypsbl:
HopMatuBHbIE TPABOBBIE AKThI

®denepanbHbiil 3akoH «O6 o6pazoBanuu B Poccuiickoit denepanun» oT
29.12.2012 Ne 273-03.

Vka3 IIpesunenta Poccuiickoin @enepannn «O mepax Mo peain3alnuu
rOCYy/IapCTBEHHOM MOJHUTHKKA B 00JIacTU 0OOpa3oBaHUSl U HAyKW» OT
07.05.2012 Ne 599.

Vka3 Ilpesuaenta Poccuiickoit @enepaunn «O MEpONPUATHIX MO
peanu3aly rocyaapcTBEHHON coruaabHoi nmomutukuy ot 07.05.2012
Ne 597.

Pacnopsioxkenne Munnctepcrsa [Ipocsemenus ot 12 .01.2021 Ne P-6
«O0 yTBEpXKJIEHUU METOJAMYECKHX PEKOMEHJAIMNA MO0 CO3JIaHUI0 HU
(GYHKIIMOHUPOBAHMIO B 0OHIe00pa30BaTEeNbHbIX  OpPraHU3alUiX,
PaCIOJIOKEHHBIX B CEIBCKOM MECTHOCTH M MajbIX TOpojax, LIEHTPOB
oOpazoBaHus €CTECTBEHHO-HAYYHOU " TEXHOJIOTHYECKOHU
HaIIPaBJICHHOCTEN.

[Ipukaz MunuctepctBa npocsemenuss PO or 09.11.2018 r. Ne 196
«O0 yrBepxknaenun Ilopsnka opraHuzanMu ¥ OCYIIECTBICHUS
oOpa3oBaTeIbHOM NEeATENbHOCTU 1o JIOTIOJIHUTEJIbHBIM
0011e00pazoBaTeIbHBIM IPOTpaMMaM».

[TocTtaHoBieHne ['MaBHOrO rocyaapCTBEHHOrO CaHUTapHOro Bpaya PO
ot 04.07.2014 N 41 «O6 ytBepxknenun CanlluH 2.4.4.3172-14
«CaHuTapHO- DNHUJIEMHOJOTHYECKHE TPeOOBaHUS K  YCTPOWCTBY,
COEPKAHUI0 M OpraHu3alliud peXuMa padoThl 00pa30BATEIBHBIX
OpraHu3aIui JTOMOJHUTEIILHOTO 00pa30BaHUs ICTEH.

HJ’IH rncaarora AOCIIOJHHUTCIBHOI'O O6Da3OBaHI/I$I )4 06an}OHII/IXC$II

Capanun B.A., IBanoB B.1O. DkcniepuMeHTaIbHBIE UCCIIE0BATEIbCKUE
3amauu no ¢pusuke 7-11 xmace. - M.: Bako, 2015.

Bapnamos C.A., 3unsbepman A.P., 3UHKOBCKUI B.1.
OKCHepUMEHTANIbHBIE 3a7aud Ha Ypokax GU3UKA U (PU3WYECKux
ommMnuanax. - M. Msmarenscteo MIIUMO, 2009.

JlozoBenko C.B., Tpymmua T.A. Peanuzauus o00pa3oBaTeIbHBIX
nporpaMMm 1o (u3MKe W3 YacTh y4eOHOro miaHa, (GopMUPYyEMOU
y4acTHUKAMU 00pa30BaTENIbHbIX OTHOIIEHUH C HCHOJb30BaHUEM
obopynoBanusi jgerckoro TexHomapka «lllkonpnbiit KBanTopmym».-
M.:2021.

KpaBuenko H.C. Meroasl 00pabOTKM pe3yiabTaTOB HM3MEPEHHUN U

OLICHKM TMOTPEIIHOCTE B y4yeOHOM JIabOpaTOPHOM MpaKTHKyMeE. -
Tomck, 2011.


https://rl.ru/solutions/complekts.php?id=3242800204

	Дополнительная общеобразовательная общеразвивающая программа
	естественно-научной направленности
	«Использование физической  цифровой лаборатории в исследовательской деятельности школьников»
	Актуальность программы
	Отличительные особенности программы
	Адресат программы
	Объем и срок освоения программы
	Режим занятий, периодичность и продолжительность занятий
	Педагогическая      целесообразность
	Задачи дополнительной общеразвивающей программы:
	Принципы отбора содержания
	Основные формы и методы
	Методы обучения
	Планируемые результаты
	Механизм оценивания образовательных результатов
	Формы подведения итогов реализации программы
	Материально-техническое обеспечение:
	(16 часов)
	Раздел «Фазовые переходы».
	Раздел «Постоянный электрический ток».
	Раздел «Постоянное магнитное поле».
	Раздел «Элементы статики и гидростатики».
	Раздел «Колебательные системы».
	Организационно-педагогические условия реализации программы
	Мотивационные условия
	Методические материалы
	Информационное обеспечение программы Интернет-ресурсы:
	Список литературы:

		2024-09-12T01:37:12+0300
	Соловьева Ирина Анатольевна
	я подтверждаю этот документ




