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[NOACHUTEJIBHAA 3AITNCKA

JlononHuTenbHas 00meoOpa3oBaTenbHas oduiepa3BuBaronias nporpamma  «L{udposas
nabopaTopust (PHU3MUECKOTO HKCIEPUMEHTa» SBISETCS TPOTPAMMON E€CTECTBEHHO-HAYyYHOU
HANPaBJIEHHOCTH, PO UL — PU3UKA.

AKTYaJbHOCTH MPOrPaMMBbI

du3zunka Kak Hayka 0 Haubosee 00IIUX 3aKOHAX MPUPOIBI, BHOCHT CYIIECTBEHHBIH BKJIa]l B
cucteMy 3HaHMM 00 OkpyxkatomeM wupe. Ee OCHOBHas TNpaKTHKO-OPHEHTHPOBAHHAS
(9KCTIepHMEHTANIbHAs) COCTABISIONIAs HMMEET Ba)KHOE 3HAUYEHHWE B PA3BUTHUH COBPEMEHHBIX
HAYYHO-TEXHOJIOTUYECKUX HAINpPaBICHUH BTAKHX 00JACTAX, KaK T'€HETHKa, HaHO-DJIEKTPOHHKA,
¢usnveckas xumuss u T.1. Ludposuzanusa mHpopManum KpaitHe HeoOXoauma Ui TOYHOTO
UCCIIeIOBaHUSI OOBEKTOB MHpa TaJaKTUK M DJIEMEHTApHbIX dYacTul.  lcrmonb3oBaHue
COBPEMEHHOTO IM(POBOTO 000pyAOBaHUS MO (PU3IUKE IO3BOISIET HAMIAHO, 3(PPEKTUBHO
MPOAHAIN3UPOBATh M MPEACKA3aTh Pe3yIbTAaThl HOBBIX AKCIIEPUMEHTAIBHBIX PE3YJIbTATOB.

OtanyuTenbHbIE 0COOCHHOCTH POrPAMMBI

[Iporpamma «I{udposas nadopaTopus GU3HYECKOT0 IKCIEPUMEHTa» paccunTaHa Ha 16
3aHSATUH, pa3ACICHHBIX Ha 5 pa3enoB (Moayseh):

- ®a3oBbI€ MEPEXOIbI.

- [ToCTOSIHHBIN JIEKTPUUECKUI TOK.

- [locTostHHOE MarHUTHOE TIOJIE.

- DIeMEHTBI CTaTUKHA U THAPOCTATUKH.

- KonebarenbHble CUCTEMBI.

Kaxnplii pa3zgen oOydeHus HpeAcTaBiIeH Kak ATall paboOThl, CBSI3aHHBIM C pelleHHEeM
SKCIIEPUMEHTANILHOM 3a/1auyl cpeAcTBaMH HU(POBOro 1a00paTopHOro 000pyA0BaHUS.

ConeprkaHue mporpaMMbl OPUEHTHPYET 00y4aroIluXcs Ha MOCTOSIHHOE B3auMo/IeiicTBHE
Ipyr C JApyroM U IMpenojaBaTesieM, pPELIEHUE MPAKTHUYECKUX 3aJad OCYILECTBISIETCS C
UCIOJb30BAHUEM METOAMKH OOpabOTKH pEe3yIbTaTOB SKCIEPUMEHTANBHBIX JAHHBIX. Takxke
MporpaMMa OpUEHTUPYET 00YUaIOUINXCS Ha IOUCK Pa3HbIX MOJIXO0I0B K PELIEHUIO [TOCTABIEHHOM
3a/1a4M, ¢ UCIOJIb30BAHUEM TIOJYUEHHBIX 3HAHUI B paMKax MPaKTUYECKOMN NeATEIbHOCTH.

[IporpaMma 1aeT BO3MOXKHOCTB PAaCKpPbITh U3y4aeMblid pa3zel ¢ HUPPOBOIl TOUKHU 3peHMUs,
B3IJIAHYTh HA PEIIEHUE JKCIEPUMEHTAJbHOM 3aJauyd II0J HOBBIM YIVIOM MJIsl JOCTHIKECHMS
MaKCHMaJIbHOTO pe3ybTata.

AzxpecaTt nporpaMmal

[Tporpamma «{udposast mabopaTopust pU3NUECKOro IKCIEPUMEHTa» MpeAHa3HAUYEHA JUIs
nereut ot 14 no 16 mer.

B rpynmnsl npuHuMaroTcst oOydaromuecs: 7-9 kiaaccoB. I'pymima MOXKET COCTOSATh U3 JeTel
OJTHOT'O BO3pacTa WM ObITh Pa3HOBO3PACTHOM. /|11 H3ydyeHuss HEKOTOPhIX TeM MoayJiel 9 kiacca
HEOOXOAMM KpaTKUi TEOpPETUUECKUi OJI0K AJIst TpyMIisl 7- 8 Ki1acca.

Jns BXOXKAeHUsT B 00pa30BaTeNIbHBIN NPOIIECC B paMKaxX JaHHOM MPOTPaMMBbl

HE00X0AMM NPOPUIBHBIN YPOBEHb 3HAHUH 110 MaTeMaTUKe U MH(POpPMATUKE, T.K. ISl paboTHI ¢
nudposoit 1abopaTopueit HEOOXOIUMO YMETh IpadUUECKU HHTEPIPETUPOBATH HHHOPMAIUIO H
BEPHO BapbUPOBATh B KOMIIBIOTEPHOH Cpejie MPOrpaMMbl MapaMeTpbl BHIOPAaHHON MOJIEIIH.

Tak kak mporpamMma pasaelieHa Ha MOIYJIM H TpEAroiaraeT OOJbIIoe KOJHYECTBO
HKCHEPUMEHTATIBHON paboThl, Npeanonaraercss (GoOpMUPOBaHUE MUHH- Tpynn (IO 2 4eJOBEKa B
KaXKI0H ) JUTST TOCTHKECHHSI MAaKCUMAIILHOTO Pe3yIIbTaTa.

O0beM u CPpOK 0CBOCHHUS IPOIPAMMbI

Cpok ocBoeHwUsI mporpamMmbl — 5 nHell. Ha moiaHoe ocBoeHne mporpaMMmel Tpedyercst 16
qacoB 1o cmexe: 4,3,3,3,3 Ha KaXXIblii 1CHb.

®opma o0ydyeHus — oyHasi, paboTa B MUHU-TPYMIAX.

Pe:kum 3aHAITHIA, IEPUOAMYHOCTDH U MPOXOJIKUTEILHOCTD 3AaHATHH

[TpomomKUTENBHOCTD 3aHATUI UCUUCIIAETCS B akaJeMUyeckux yacax — 40 MUHYT, MEXAY
3aHATUSMH YCTaHOBIIEHB! 10-MHUHYTHBIC TIEPEMEHEI.



IHeparoruveckas 1eJ1eco00pPa3HOCTh

[legarornyeckasi 1enecooOpa3HOCTh ATOW MPOrpaMMBbl 3aKIIIOYAeTCs B TOM, YTO, OHA
SIBJISIETCSL 1IEJIOCTHOM M HENpPEephIBHOM B TEYEHUM BCETO Mpolecca oOydeHUs, W IMO3BOJIIET
IIKOJILHUKY IIIAT 32 [IaroM pacKpbIBaTh B cede TBOpUECKHe BO3MOKHOCTH U CAaMOPEaTn30BaThCs
B coBpeMeHHOM Mupe. [IpoBenenue u o0paboTKa SKCIIEPUMEHTAIBHBIX PE3YJIBTATOB KaXKIAOU
3amaun popmupyer OOy KapTUHY MHUPOIOHHMAHHUS W CIIOCOOCTBYET PAa3BUTHIO HAYIHOTO
croco6a MBIIIICHUS.

Hear mnporpaMmmbl: (OPMHUPOBAHHME IIEIOCTHON KAPTHHBI H3yYaeMbIX MPUPOITHBIX
SIBJICHUN, OCBOEHUE JIEMEHTOB UCCIIEIOBATENBCKOM IESITeIbHOCTH, O3HAKOMIICHUE C METOIUKAMHU
00paboOTKH IKCMEPUMEHTATBHBIX PE3yJIbTATOB C UCIOIh30BaHUEM MH(PPOBOI 00pa3oBaTEIBHOMN
Cpelbl, TMOATOTOBKA OOYYAIOIIMXCSIK Y4acTUIO B KOH(pEpeHIHSIX U (EecTHBANIAX, OJTUMIIHAAAX
€CTEeCTBEHHO-HAYYHOW HAIIPABIECHHOCTH.

3aauu J0MOJTHUTEILHOM 001Iepa3BUBAIOIIEN IPOrPaAMMBbI:

O6pa3zoBartenbHEbIC:
- 3HAKOMCTBO C IPUHIUIIOM pabOTHI JATYUKOB HUPPOBO JabopaTopun 1mo HUsukKe;
- (opMUpOBaHHE HABBIKOB COCTABIICHHUS AJITOPUTMOB 00paOOTKHIKCIIEPUMEHTAIBHBIX Pe3yIbTaTOB B
0005109Ke porpaMMbl ITU(HPOBOIT 0OpPA30BATEITHLHOM CPEIbI;
- (opmupoBaHUE HABBIKOB PabOTHI ¢ MUGPOBBHIMU JATYMKAMU U BCIIOMOTATEIbHBIM J1a00PAaTOPHBIM
000py10BaHHEM;
- YMEHHE aHAJIM3UPOBATh IKCIIEPUMEHTANbHBIC JaHHBIE U UX MPEICTaBICHHE B rpaUuecKoM WU
JPYTOM CUMBOJIEHOM BHJIC.
- (opmHpoBaHHE HABBHIKOB HCCIIEIOBATENLCKON NEATeTbHOCTH TIO0 TpeIMeTaM eCTeCTBEHHO-
MaTeMaTHYeCKOro IUKJa B Mpoliecce

- aHanmu3a W OOpabdOTKH OSKCIEPUMEHTANBHBIX JaHHBIX i OOOCHOBaHHUS W apryMEHTAIMH
PalMOHATBLHOCTH JIEITEIBHOCTH B PaMKax MPOEKTHOMW JESTEIHLHOCTH.

Pa3BuBaroiue:
- CIIOCOOCTBOBATH PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEH KaXK10ro peOeHKa Ha OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOTO MOAX0/A;

- pa3BUTh UHTEPEC K (PU3HKE, KaK IKCIIEPUMEHTAIbHON HayKe;
- pa3BUTHE TBOPYECKOIO MOTEHIMAJIA U CAMOCTOATEIBHOCTH B paMKaX MUHU-TPYIIIIBI,
- pa3BUTHE NIAMATH, BHUMaHUs, aHAIUTUYECKUX CIIOCOOHOCTEN, KOHLIEHTPALMU U T.JI. KaXJ10T0
YYEHHUKA.
BocnurarenpHele:
- (hopMUpOBaHME OTBETCTBEHHOTIO MOAXO0/A K PEIICHUIO KCIIEPUMEHTANIBHBIX 33/1a4;
- (hopMupoBaHHE HABBIKOB KOMMYHHKAIIUU CPEAH YYACTHUKOB IPOTPAMMBI;
- (hopMUpOBaHNME HABBIKOB KOMaH/IHOW pabOTHI.
IIpuHunune! oréopa copepxaHus
OO0pa3zoBaTebHbIM IPOLECC CTPOUTCS € YUETOM CIIEIYIOIUX IPUHIIUIIOB:

1. KynbpTypocooOpa3zHOCTH U IPUPOIOCOOOPA3HOCTH. B mporpaMMe yuuThIBaroTCsS BO3PACTHBIE
Y UHAMBHyaJbHBIE OCOOCHHOCTH JIETEH.

2. CucremHocTtH. [lonydyeHHble 3HaHUS, YMEHUS M HaBBIKH, 00YyYaIOLUIUXCSl CHCTEMHO
MPUMEHSIOT Ha MIPAKTUKE, CO3/IaBASTIPOCKTHYIO pabOTy. DTO MO3BOJISIET UCTIOIb30BATh
3HaHUS U YMEHUs BEIMHCTBE, LIEJIOCTHOCTH, peajln3ysi COOCTBEHHBIH 3aMbICEIl, UTO
CHOCOOCTBYET CAaMOBBIPAKEHHIO peOeHKA, PA3BUTHIO €r0 TBOPUECKOTO MOTSHIINAIA.

3. KommuiekcHoCTH M nocienoBaTeNbHOCTH. Peann3anus 3Toro npuHIMIA Npeanoiaraet
MIOCTETICHHOE BBEJICHHE 00YUaIOMIUXCsl B MUP SKCIIEPUMEHTAIBHON HCCIIeI0BaTEIbCKON
bu3HuKH.

4. HarmsagHocTH.

OcHoBHbIE (hOpPMBI M METOIBI
B xone peanuzanuu nporpaMMbl HCTIONB3YIOTCS clieAyone (popMbl 00yUeHHs

1. Tlo oxBaty nmereil: rpynmnoBble, KOJUIEKTHBHBIE.

2. Tlo xapakTepy yueOHOH NesITETLHOCTH:

- Oecenbl (BOIPOCHO-OTBETHBIM METOJ] aKTUBHOI'O B3aMMOJEHCTBHS Iegarora U oOydyaroluxcs Ha
3aHATHSIX, UCTIOJIB3YETCS B TEOPETUUECKON YaCTH 3aHSTHS);



- 3aluTa HpaKTquCKOﬁ pa6OTH (I/ICHOJ'IL?»yeTCSI Ha  TBOPYCCKHUX OTUCTAX, (I)CCTI/IBaJIHX, KOHKYpCax,

KaK UTOT TPOJIEITaHHON PaOboThI);
- TPaKTUYECKHUEe 3aHATHS (MPOBOMATCS IMOCIE HM3YYCHHS TEOPETUYECKHX OCHOB C IENBI0 COOPKH
YCTaHOBOK M OTPAa0OTKHU Pe3yJIbTaTOB AKCIEPUMEHTAIBHBIX UCCIICT0BAHHN);
- HaOmoneHne (NMPUMEHSETCS TMPU H3YYEHUH KAKOTO-THO0 00BeKTa, MPEeIMETOB, MPUPOTHBIX
SIBJICHUN);
Ha 3anstusx cosgaercs armocdepa A00pOKeTaTeNbHOCTH, JOBEpHUs, YTO BO MHOI'OM
MIOMOTAeT Pa3BUTHUIO TBOPYECTBA M MHULIMATHBBI peOcHKA. BBINoNHEHHE 3KCIEpUMEHTATbHBIX
3a/laHuil TIoMoraeT peGeHKYy B NMPUOOPETEHHH YCTOMYMBBIX HABBIKOB PabOThl C pa3IUnYHBIMU
IU(PPOBBIMU JJaTYUKAMH U J1aOOpaTOpHBIM 000pyAOBaHMEM. YyacTue Jered B (ecTHBAIIIX,
KOHKYpCaxX, SKCIIEPUMEHTAJIbHBIX Typax OJIMMIIMAJbI Pa3HBIX YpPOBHEH SBISETCS OCHOBHOM
¢dbopMOli KOHTpOJII YCBOCHHMS TPOTPaMMbl OOYYEHHS M JHUATHOCTHKH CTEIEHH OCBOCHHS
MPaKTUYECKUXHABBIKOB pEOCHKA.
MeToabl 00yueHus
B npornecce peanuszanuy nporpaMMbl HCHOIb3YIOTCS PA3JIMUHbIE METO/Ibl O0YUYECHHUSI.
1. Mertomsl OpraHu3auy ¥ OCYIECTBIEHNS YUeOHO-TI03HABATENBLHOM AEATENBHOCTH:
- HarJIsIHbIe (TI0Ka3 BUEOMATEepPHAiOB U HILUTIOCTPALINH, ITOKa3 paboThI ¢ IUPPOBBIM H
71a060paTOpPHBIM 000PYyIOBAaHUEM);
- IPaKTUYECKH-ICHCTBEHHBIE (TEXHOJIOTUH MOAKIIOYCHUS IUPPOBOTO 000PYI0BAHUS K
71a00paTOPHBIM YCTAaHOBKAM B IIPOLIECCE PELICHUS IPAKTUYECKHX 3a/1a4);
- Ipo0JIEMHO-TIOUCKOBBIE (aHAIN3 IPOOJIEMHON CUTYallUU IO CIIoco0aM U3MepeHHs Ha0ro1aeMoit
(bu3nUecKoil BeITMUUHbI);
- METOJIbI CAMOCTOSATEIHLHON pabOThI M PaOOTHI MO PYKOBOJICTBOM Tefiarora (COopka yCTaHOBOK,
00paboTKa pe3yabTaToB, aHAU3 U IOCTOBEPHOCTH MOJIYYEHHBIX JaHHbIX);
- nH(opMaLMOHHbIE (JIEKIIMS; cEeMUHap; Oecea; peueBasi HHCTPYKIHS M0 TEXHUKE 0€301aCHOCTH MpHU
paboTe ¢ 1abopaTopHBIM 000PY0BaHUEM; YCTHOE U3JI0KEHHE; 00OBSICHEHHE HOBOTO MaTepuana u
CrI0cO0O0B BBITIOTHEHUS 331aHNUsT; OOBSICHEHHE TIOCIIEI0OBATEIIFHOCTH ICUCTBUI U CONIEPIKAHMS;
o0Cy>K/IeHue; TeJarornyeckas OleHKa MpoleccaesaTeIbHOCTH U €€ Pe3ysbTaTa).

2. MeToabl  KOHTPOIS M  CaMOKOHTPOIS 32 3(h(HEKTHBHOCTHIO y4eOHO-
MO3HABATEJILHOUN AESATETbHOCTH:

- YCTHBIN KOHTPOIb M CAMOKOHTPOJIb (Oecena, pacckas yueHHKa, 0ObsICHEHHE, YCTHBIM OMpOC);
- MPAKTHYECKUH KOHTPOJIb U CAMOKOHTPOJIb (aHAIHM3 yMEHUsS paboTaTh C1ab0opaTOPHBIM
000pyaOBaHUEM);
- HaOmroIeHNs (aHAU3 SKCIICPUMEHTAIBHBIX TAHHBIX B MPOIECCE UCCIIEA0BATEIbCKOM
JIESATCIILHOCTH ).
Jns coznanust KoMGOPTHOTO MCHUXOJOTUYECKOr0 KJIMMaTa Ha 3aHATUSXIIPUMEHSIOTCS CIEAYIOLUe
neAarornyeckre MpUEMBbL: CO3IaHUe CUTYAIMH yclexa, MopalibHas MoIIepKKa, ono0peHue,
1oxBaJja, MOoOILIPEeHne, J0Bepue, 100poKenaTeaIbHO-TpeOoBaTeIbHAs MaHEPA.

B xoxe peanuzanuu nporpaMMbl UCIIONB3YIOTCS CIEAYIONIUE THIIbI 3AHSATHM!
- KOMOMHHPOBAHHOE (COBMEIICHUE TEOPETUICCKON U MPAKTUICCKON YacTeH 3aHATHS; IPOBEpPKA
3HaHUU paHee U3yUEHHOT0 MaTepuala; U3JI0)KeHHEe HOBOI0 MaTepualia, 3aKpeIuieHre HOBbIX 3HAHUMH,
dbopMHUpOBaHUE YMEHHUI ITepeHOCca U MPUMEHEHHUS 3HAHUI B HOBOMCHUTYAIlUU, HA TTPAKTHKE;
0TpabOTKa HABBIKOB M YMEHHI{, HEOOXOIUMBIX MPH paboTe ¢ IKCIIEPUMEHTAILHON YCTAHOBKOM);
- TeopeTudecKkoe (CoodIIeHne U YCBOCHIE HOBBIX 3HAHUH MPU 00BICHEHUU HOBOM TEMBbI, U3JI0KEHHE
HOBOT'O MaTepHaia, OCHOBHBIX MOHATUH, ONpe/IeICHUE TEPMUHOB, COBEPIICHCTBOBAHUE U
3aKperUieHUe 3HaHUMN );
- KOHTPOJIbHOE (ITPOBOJUTCS B LIEISAX KOHTPOJISL M IPOBEPKHU 3HAHUM, YMEHUN U HABBIKOB yUaIllerocst
yepe3 3alIUTy MPaKTHYeCKor paboThl);
- MPAKTHUYECKOE (SIBJISIETCSI OCHOBHBIM TUIIOM 3aHATHM, HCIIOIB3YEMBIX BIPOrpaMMe, Kak MPaBUIIO,
coJiep>kUT (POPMUPOBAHUE YMEHHI U HABBIKOB, UX OCMBICIICHUE U 3aKpEIIeHUuE Ha MPAKTUKE MTPU
BBITIOJIHEHUH SKCTIEPUMEHTAIBHBIX 3aJIaHUM, MHCTPYKTAX MPU BBHIOJTHEHUU IPAKTUYECKHUX PadoT,
UCIIOJIb30BaHUE BCEX BHUJIOB MPAKTHK);
- BBOJIHOE 3aHsTHE (TIPOBOJIMUTCS B HAYaJle Kypca C IeJIbI0 3HAKOMCTBA ¢ 00pa30BaTEeILHOM
IPOrpaMMoOii, COCTaBJI€HHE WHANBUAYAIbHON TPAeKTOpUN O0YUEHHS; a TAKXKE MPU BBEJICHUU B
HOBYIO TEMY IPOTpamMMBbl).



I[nanupyembie pe3yabTaThbl

[To utoram o0y4eHHs MO MpPOrpaMMe PeOCHOK AEMOHCTPHPYET CIIETYIOIUEePEe3yTbTaThL:
- 3HaeT MPUHLHUIIEI paboThl Ha 000pyaOBaHUN LUGPPOBON JTab0OpaTOPUUIIO (HUBHKE;
- 3HAET AJTOPUTMBI 00PaOOTKU IKCIIEPUMEHTAIBHBIX PE3YJbTATOB BIM(POBOM 00pa30oBaTEIHLHOM
cpere;
- IpaBUJIa TEXHUKHU OE30MACHOCTH MPHU paboTe ¢ IKCIEPHUMEHTAIbHBIMUYCTaHOBKAMU;
- yM€eT TeHepupoBaTh HU(PPOBBIE JATYUKH C BCTIOMOTaTEIbHBIM JJAOOPAaTOPHBIM 000py10BaHHEM;
- yMEeT aHaJIM3MpOBaTh, 00pabaThIBaTh AKCIEPUMEHTAIBHBIC JTaHHBIC,IPOBEPSTH TOCTOBEPHOCTh
HOJYYEHHBIX PE3yJIbTaTOB.

MexaHu3M olleHUBaHUs 00pa30BaTeIbHBIX Pe3yJIbTaTOB

Ypoeenv meopemuuecxux snanuii.
- Huzkuit ypoBens. OOyuaromuiics 3HaeT pparMeHTapHO U3yUYEeHHBIE (PU3UYECKHE MPOLECCHI U
3aKoHOMepHOCTH. M3n0xeHne matepuana cOMBYMBOE, TpeOyrollee KOPPEKTUPOBKH HABOASIIUMU
BOIIPOCaMH.

- Cpennnii ypoBeHb. OOyuaromuiics 3HaeT GU3HIECKUE 3aKOHOMEPHOCTH, HO ISl TIOJTHOTO PACKPBITUS

TEMBI TPEOYIOTCS IOTIOTHUTENILHBIE BOIIPOCHI.
- Breicokuit ypoBenb. O0yyaromuiics 3HaeT GU3NIEeCKre 3aKOHOMEPHOCTH U TIOHUMAET MPOLIECCHI
bu3ndecKux siBJIeHUN. MOXKeT AaTh JIOTHYECKHU BbIICP)KaHHBIN OTBET, IEMOHCTPHUPYIOIIUN TTOJTHOE
BJIa/ICHUE MaTEPUAJIOM.

Yposenv npakmuueckux nagvikos u ymenuil. Braoenue mexuonocuamu

pabomul 6 yugposou cpede, anaius u 0OCMOBEPHOCHb NOJYHYEHHBIX PE3VIbMaAMO8.
- Huzkuit ypoBens. Tpebyercst HOCTOSHHAs! KOHCYJIbTALUs IIelarora npyu nporpaMMUpOBaHUU
napameTpoB B IU(POBOI cpere.
- CpenHuil ypoBeHb. TpeOyeTcs neproin4eckoe KOHCYJIbTUPOBAHUE O TOM, KAKUE METOIbI
UCTIONIB3YIOTCS TIPU aHAJIM3€ Pe3yIbTaTOB U3MEPEHHIA, TPOrPaMMHUPOBAHHE MTAPaMETPOB B IUPPOBOMA
cpeze.
- Boicokuii ypoBenb. (CaMOCTOATENBHBI  BBIOOP  METOJIOB aHAIM3a U 00PAOOTKH
9KCHEPUMEHTAJIBHBIX PE3YJIbTaTOB, CBOOOJHOE BiIaJJIEHHE IPOrPaMMHBIM o0ecrieueHneM Hu(poBoi
o0pa3oBaTesIbHOMCPEIbI.

Conpsoicenue yughposvix 0amyurKos ¢ 1ab60pamopHbiMu YCmMaHOB8KAMU.

- Huskuit ypoBenb. He moxer coOpaTh yCTaHOBKY € JaTyvMKaMu O€3[OMOIIM Me1arora.
- CpenHuit ypoBeHb. MoxkeT coOpaTh YCTAaHOBKY C JaTYMKaMH MPUIOJCKA3Ke Me1arora.
- Boicokuit ypoBeHb. CriocoGeH caMoCTOATEIbHO cOOpaTh YCTAHOBKY C JaTYUKaMH,
HPOSIBIISISE TBOPUECKUE CIIOCOOHOCTH.

@®opMbl NOABECHUS UTOTOB PeaIN3alNU POTrPAMMBI

OtcnexxuBaHUE Pe3yNIbTATOB 00Pa30BaTEILHOTO MPOIECCa OCYIIECTBISIETCATIO
pe3yJIbTaTaM 3allluThl PAKTHYECKUX PaldoT.

[Tpu oiBEICHUH UTOTOB OCBOCHUS MPOTPAMMBbI UCTIOIB3YIOTCS:
- OTIpOC;
- HaOJIroAcHHE;
- aHaJIN3, CAaMOAaHAaJIN3,
- cobecemoBaHue;

- BBITIOJTHEHUE TBOPUYECKUX 3aIaHUIA;
- yd4acTue JeTei B 9KCIePUMEHTANIbHBIX Typax OJUMIHAJl, KOHKypcax U(PECTUBAIIX Pa3INIHOTO
YPOBHS.



MarepuaibHO- TEXHH4YECKOe o0ecreyeHme:
Mpodunbuoii uudposas nadGoparopus Releon Air «Pusuka-5», B cocTaB BXOIAT:

e - OecnpoBoaHOM MynbTUAATYHK Releon Air «®usuka-5» - 11uT;
e - nporpammHoe obecniedenue Releon Lite -2 ¢uem HocuTens;
® - METOJIMYECKHE PEKOMEHJAIMHU JJIsl IPOBEACHHS Ja00paTOPHBIX paboT 1o Gusuke — 1mr.

- USB ocmmnorpad (2 kanana) — lm;

B xoMmekre gatumka HaXOoAsATCs MPOBOJA PA3HOIO IIBETA C 3aKUMaMU THIA «KPOKOJWIDY IS
MOJIKJIFOUEHUS K DJIEKTPUUYECKUM CXEMaM M IITeKepaM JIsl COeIMHEHHUs ¢ OeCITPOBOAHBIM
MYJIBTHIATYUKOM — 16 1IT;

Jl1s u3y4yeHus 3aKOHOB MTOCTOSIHHOTO U MMEPEMEHHOT0 TOKA B KOMITJIEKT BKIIOYECHBI
JIOTIOJTHUTEIIBHO JIEMEHTHI 3JIEKTPUUECKUX LIETIEH:

e - pe3uctop conpoTusieHueM no 360 Om — 2mr;

e - pesuctop conpotusieHuem no 1000 Om — 2m;

e - jamIouka — luiT;

e - KoY -lmir,

e -peocTar -1wT;

e - quoj -1luT;

e - cBeTOaMON -11T;

e - koHzeHcartop EMKOCThIO 0,47 MK®D -1mT;

e - KaTylIKa MHAYKTHUBHOCTHIO 33 MI'H —1mT;

e - Habop KaTylleK MHAYKTUBHOCTH - IIT.

e - pe3uHOBas TpyOouka — 1uiT;

e - 1yn (2BUIIOB) -21IT.

BcnomorarensHoe o60opynoBaHue:

- METAJINYECKUN IAPHK;

- MEpHbIE CTaKaHbl, MEH3YPKH, eMKOCTH OT 250 10 500m1.;

- DIIEKTpUYECKas TUTUTKA, YaHHK;

- TOpeJiKa WK CBEYa;

- TI0JIOCOBOM MarHuT;

- nepeBsiHHas JuHeMka (ot 0mo 30cM. ), robast TMHeKa, KapaHaallr,

- anekTpoHHbIe Bechl (0T 0 10 200rp.);

- MOHETKA;

- IOTJIABOK WJIH MPSIMOYTOJIbHAsI KOpOOOUKa C OTBEPCTUEM IS JaTUHKA;

- aKcesiepoMeTp (AaTUYMK YCKOPEHUs) Ha MPYKUHE U3BECTHOM JKECTKOCTH;

- LITaTUB C JIANKOW U My(PTOH;

Opranuzanus paboyero MPOCTPAHCTBA OOYYAIOMIEroCs OCYIIECTBISETCA C HUCIOJIb30BaHHUEM
30pOBbecOEepeTalomuX TEXHOJIOTHH. B Xozxe 3aHATHS B 00S3aTEIBHOM IOPSAKE MPOBOJUTCS
Gu3KynbTypHas Tay3a, HANpaBICHHbIE HA CHATHE OOIIEr0 M JIOKAJBHOTO MBIIIEYHOTO
HanpsDKeHHUsT OT KOMIIbloTepa ¢ IdpoBoi nabopatopun. B conepikanue (U3KYJIBTYpPHBIX
MHUHYTOK BKJIIOYAIOTCSl YIPaXHEHHS Ha CHITHE 3PUTEIBHOTO M CIYXOBOTO HAIpPSDKCHHS,
HANpsDKCHHUS MBI TYJOBHIIA M MEJIKHX MBI KHCTEH, Ha BOCCTAHOBJICHHWE YMCTBEHHOMH
paboTOCTIOCOOHOCTH.



YUYEBHbIN IIJIAH
IIporpamma 5 aHeii 00yuenus (16 yacoB)

VUEBHBIN TTAH
Paznen TeMma KoJ-Bo yacoB (I)opMa
TEOPH MmpaKT BCer MmoaABeACHUA
s nKa ) UTOTOB
®da3oBLIe 1. BeonHoe 3ansarue: 1 0 1 Ompoc
MePEeX0Ibl [Mporpammuoe obecrieueHue
Releon. Texuuka Ge3omacHocT!
2. Onpenenenue yneabHON 0,5 1,5 2 | Onpoc, HaOMIOACHHE,
TETIOEMKOCTH METAJUTNIECKOTO cobeceoBaHue,
IIapuKa JIOTIOJTHUTEIIBHOE
3. M3y4yeHrne OTHOCUTEIIBHOMN 0,5 0,5 1 | TBopueckoe 3amaHue,
BJIQKHOCTH TOPSYETO U aHamu3
XOJIOAHOTO BO3yXa. JOCTOBEPHOCTH
pe3yIbTaToB
IocTostHHBIH 1. IToctpoenne BonbT-amnepHoli| 0,5 1,5 2 | Ompoc, HabmoaeHue,
ANIEKTPUYECKU XapaKTEPUCTHKH JIAMITHI cobeceioBaHue,
i TOK HaKaJIUBaHUSI. JONOJTHUTEIBHOE
2. U3y4enne 3aBUCUMOCTH 0,5 0,5 1 | TBOPHYECKOE 3a/1aHuE,
CONPOTHBIICHHS CIIUPAIH aHaJis
PE3UCTOpa OT TEMIIEPATYPBL. ALOCTOBCPHOCTH
pe3ysbTaToB
[TocTtosiHHOE 1. MarsuTHOE 10JIe MPSMOTO 0,5 1,5 2 | Onpoc, HaOMIOACHHE,
MArHATHOE [T0Jie  [IPOBOJIHUKA C TOKOM cobecenoBaHue,
2. 3aBHCHMOCTh MAarHUTHOI'O 0,5 0,5 1 | AOIHOJHHTEJIBHOC
[1OJISI ITOJIOCOBOT'O MarHuTa oT TBOPYECKOC 3a/IaHNC,
pacCcTOSTHUS aHajm3
JOCTOBEPHOCTH
pe3yJIbTaToOB
DneMeHTBI 1. Onpenenenuie MIOTHOCTH 0,5 1,5 2 | Onpoc, HaOnroACHHE,
CTaTUKH U nepessiHHON nuHeliku MOXXTA cobeceoBaHuE,
THJIPOCTATUKA JOTIOJHUTEIBHOE
TBOpYECKOE 3a/IaHHe,
2. 3y4eHune 3aBUCUMOCTH 0,5 0,5 1 | aHaams
JIABJICHUS B KHUKOCTU OT AOCTOBCPHOCTH
rJ1yOUHBI TOTPY>KEHHUSL. pesyIbTaToB
KonebarenpHbie 1. F'apmoHHnUeckue KoaeOaHus. 0,5 1,5 2 | Ompoc, HaOJrOICHKE,
CHUCTEMBI OnpezesieHre XapaKTePUCTHK cobeceoBaHue,
K0J1€0aTEeIbHOTO ABMKEHUS JOIIOJIHUTEIbHOE
MPY>XKAHHOTO MasATHUKA TBOPYCCKOC 3aJITaHUC,
2. AHanu3 BNEKTPOMATrHUTHBIX 0,5 0,5 1 | aHams
KoJIcOaHHI KOHAEHCATOpa B IICTTH AOCTOBCPHOCTH
IepeMEHHOTO TOKa pe3yIbTaTOB
Bcero 6 10 16




COHEPXAHUE ITPOT'PAMMBI
[Tporpamma 5 aueit o0yuenus (16 yacos)
Paznen «@®a3oBble nepexoabb».
Tema 1. Bronnoe 3anstue. [Iporpammuoe obecnieuenne Releon. Texnuka 6e30macHOCTH.

Teopus: Ilpsmble M KOCBEHHblE H3MepeHHUs. Meroauka 0OpabOTKH pe3ysbTaToB
n3MepeHuil. OcHOBHbIE TpeOOBaHUS K BBINOJHEHHMIO IpakTHueckux pabor. TexHuka
0€30MacHOCTH IpU paboTe 00yUarOIIMXCS CO BCIIOMOTraTeNIbHbIM J1a00paTOpHBIM 000PYJOBAHUEM,
COIPSDKEHHBIM C IU(POBBIMHU JaTyukaMu. MHCTpykuus no kaxaomy monyio. OcoGeHHOCTH
nporpammHoro obecrniedenust Releon. I[{udpoBeie martumku. [lomkiroueHne K HOYTOYKY.
I'padnueckasuHTEepnpeTalns IKCIEPUMEHTAIBHBIX TAHHbIX.

dopMbI 3aHATHIN: JIEKIHs, Oecena.
Tema 2. OnpenencHue yAeIbHON TEMIOEMKOCTH METANIMYECKOTO IapHKa.

Teopus: HarpeBaHMe U oxJlaxaeHHe Tel. KolndecTBo TeIIoThl. Y aenbHas TeMI0EMKOCTh
BEILIECTBA. Y PaBHEHME TEILUIOBOT0 Oananca. OOCykIeHUE TEIIOBBIXIIOTEPb.

[IpakTuka: pacu€r yAedbHOM TEIIOEMKOCTH METAJUIMYECKOTO IIapuKa, HCIOIb3ys
MpoLEece TeMI000MeHa MEXKAY IIApUKOM U ropsiueii BoJI0il B MEPHOM CTaKaHe.

dopmbl 3aHATHI: Oecena, mpakTHIecKas padora.

ObopynoBaHue: JATYUK TEMIIEPATYPbl, METAITIMYECKU IIapUK, MEPHBIN CTaKaH C ropsyeit
BOJIOU
Tema 3. M3yueHne OTHOCUTENILHON BIaKHOCTH TOPSYETO U XOJIOIHOTO BO3AYXa.

Teopusi: ucnapenue u KonjaeHcauus. HaceieHusiit map. /laBiaeHue HachIEHHOTO Mapa.
3aBUCMMOCTh JABJICHUS HACBIIIEHHOTO TMapa OT TeMmmepaTypsl. llapuuanbHoe naBiieHue.
AOCONIOTHAS U OTHOCUTEIIbHAS BJIAXKHOCTH BO3TyXa.

[IpakTuka: ompeaeneHUE OTHOCUTEIbHOM BIAXKHOCTH XOJOJHOTO BO3AyXa (Bo3dyxa B
MIOMEIIEHNH) C IOMOUIbI0 JaT4MKa OTHOCHUTEIbHOM BIAXHOCTH. J[lns  ompeneneHus
OTHOCUTENIBHOW  BIIQXKHOCTU TOpSIYEro BO3JyXa HeoOXoauma »dIIeKTpUYecKas IUINTKa,
Harpemaromasi BO3AyX. Takum oO0pa3oM, C TIOMOILIBIO JaT4YMKa MPOUCXOAUT (UKCAIUSL
OTHOCUTEJIbHOW BJIaKHOCTH BO3JyXa IO Mepe ero HarpeBaHus. llenecooOpa3zHo MOCTpouTh U
MIpOoaHaTU3uPOBaTh IPahUK3aBUCUMOCTH OTHOCUTEIBHOMN BIIAXKHOCTH OT TEMIIEPATYPHI.

dopwmsbl 3aHsATHI: Oecena, MpakTuieckas padora

O6opynoBaHue: MaTYUK TEMIIEPATYphl, MEKTPUUECKasl TUTMTKA, JaTYUK OTHOCHUTEIHHOM
BJIAKHOCTH BO31yXa.

Paspnen «I1ocTOSTHHBINA 3J1EKTPHYECKUH TOK».
Tema 1. [TocTpoeHue BoiIbT-aMIIEPHON XapaKTEPUCTUKHU JIAMITbl HAKAJIWBaHUS.

Teopust: cuna TOKa, HANpPSHKEHHE, COMPOTUBICHUE, SJICKTPUYECKAs LEIb.
3akon Oma 11 y4acTKa LEIu.

ITpakTuka: cOopka >JIeKTpUYEeCKOW Lenu (IOCIeJOBATENbHOE COEIMHEHHE HCTOYHUKA
NIUTaHMUs, PEOCTaTa, JAMIIOYKH, KII0Ya, NAaTYMKa TOKA; MapajuIe]IbHO K JIAMIIE IIOACOEAUHAEM
JaTYUK HamnpspkeHus). PerynsTopoM peoctata  MEHAE€M Hakal Jammbl  (HE0O0XO0AuMO
3aUKCUpOBaTh HE MEHee TpeX TIOJOKEHUI Hakana JaMIbl: Hakajl MpU MaKCHUMaJbHOM
CONPOTHUBIIEHUU PEOCTaTa, MPU MHUHHMAJIBHOM, HECKOJBKO ITPOMEXYTOUHBIX IOJIOXKECHUN
peoctara). duUKcUpyeM NOKa3aHUS JATYMKOB TOKA WU HAIMPSDKEHUS JUISI KaXIOTO TOJIOKEHMS
peoctara. Mcnonb3ys 1udpoByro 0060104Ky IpOrpaMMbl, 3aHOCUM JJaHHbIE B TAOJHILy U CTPOUM
[0 3TUM JIaHHBIM BOJIbT-aMIEpHYI0 xapakTepuctuky (BAX) mammnbl HakanuBanus. Boamoxna
HeJIMHEeHas 3aBUCUMOCTb. B 3ToM cilyyae HE00XOAMMO 0053aTEJIbHO MPOKOMMEHTHUPOBAThH
npuunHy HenuHeHoctu BAX.

®opmMmel 3aHATHI: Oecena, mpakTuyeckas padora.

O6opyz[013aHHe: HCTOYHHK IIMTaHUA, KJIIO4, peocTar, JJaMIia HaKaJIMBaHU:I,
COCAVHUTCIIbHBIC TPOBOJAA, AATYHUK TOKA, JaTYUK HAITPAKCHUA.



Tema 2. 3yuenne 3aBUCUMOCTH CONPOTUBIICHUS CIIUPAIIH PE3UCTOPA OT TEMIIEPATYPHI.

Teopust: 3MEKTPUUECKUN TOK B MeETallaXx. 3aBUCUMOCTh CONPOTUBIICHUS METajia OT
TeMIEPaTypPhbl.

ITpakTuka: cOopka 3JEKTPUUECKON LenH (IIOCIIEOBAaTEIbHOE COEAMHEHHE HCTOYHHKA
NUTaHUs, CHUPAIU-PE3UCTOPA, KIHOYA, JaT4MKa TOKA; IapaJUIebHO K CIHMPAIU-PE3UCTOPY
MOJICOEIMHSAEM JaTUMK HarnpspkeHus). [lon cnvpanbio cTaBUM ropesnky uiam cBeuky. @ukcupyem
MOKa3aHMsl JaTYMKOB TOKA U HAIPSKEHUsS [0 Mepe HarpeBaHus cunupanu. Vcenomns3ys uudpoByro
000JI04KY ITPOrpaMMbl, 3aHOCHUM JAHHbIE B TAOJINILY, BBIYMCIISAEM 110 3aKOHY OMa COIPOTUBIICHHE
CHHMpAJIM-PE3UCTOpa M0 MEpPEe €ro HarpeBa M CTPOMM I10 3TUM JAaHHBIM IpadUK 3aBUCHUMOCTU
COIIPOTHBIICHUS CUpPAIH OT TemrepaTypbl. CONpOTHBICHHE CIHMPAIU B dKCIIEPUMEHTE OyIeT
MEHSATbCS HE3HAUUTEIBHO, IO3TOMY JIydllle TOA00paTh CIMPallb U3 JIETKOIIJIABKOI0 MeTallja, TInoo
3HAQYMUTEJILHO U3MEHATHCTEIIEHb HarpeBa CIUPAJIN.

®dopmel 3aHATHIL: Oecena, MpakTuyeckas padora.

O60pyz[013aHHe: HCTOYHHUK IIMTAaHUA, KIOY, CIHPAIb-PE3UCTOpP, COCAUHUTCIIBHBIC
npoBoaa, JaTYUK TOKA, JaTYHUK TCMIICPATYPhbI, JaTYUKHAIIPSAKCHUA, TOPCIIKAa WJIW CBCYA.

Pa3gea «IlocTositHHOE MATrHUTHOE IOJIE).
Tema 1. MarauTHoe moJje npsiMoro MPOBOJAHUKA C TOKOM.
Teopusi: MarHuTHOE T0JI€ MPSAMOTO MPOBOAHUKA ¢ TOKOM. OnbIT AMmIiepa.

[IpakTuka: cOopka 3JIEKTpUUECKON IenH (MOCIIe0BaTEIbHOE COEAMHEHHE HCTOYHHKA
MUTaHUs, MPSMOTO MPOBOJHUKA, KIIOYa, peocTara, JaTyhka TOka). J[aT4YMK MarHUTHOTO TOJIS
MOJIKJIFOYAETCS HANPOTHB TPOBOJHHUKA W TPHU 3aMBIKAaHUU K092 (PUKCUPYET WHIYKIIHIO
MarHuTHOro mois. J[ns aHanv3a 3aBUCUMOCTH CHJIBI TOKa OT MOSIBICHUS BOKPYT NMPOBOJHUKA
MAarHuTHOTO TIOJIsi, MEHSIEM IMOJIOKEeHHE peocTaTa. Bo3MOXXHO, NMpuU HEM3MEHHOW CHJIE TOKa
nepeMenaTh JaTYMK MarHUTHOTO Mo (1o mpsiMoii: 6muxke, aanbiie).llenecoo6pasHo nmposecTtu
rpaduyYecKuii aHaIN3 3aBUCUMOCTH WHYKIIMA MarHUTHOTO TIOJISE OT BEJIMYHUHBI CHJIBI TOKA.

dopmpbl 3aHATHI: Oecena, MpakTHIecKas padora.

OOopynoBaHue: HMCTOYHMK IMUTAHMA, KIIHOY, AATYMK TOKA, JATYMK MArHUTHOTO IO,
MIPSIMOM IPOBOJHUK, PEOCTAT.
Tema 2. 3aBUCMMOCTb MAarHUTHOT'O TOJISI IOJIOCOBOTO MAarHUTA OT PACCTOSHUSL.

TGOpI/IHZ CCTCCTBCHHBIC U UICKYCCTBCHHBIC MAI'HUTLI, ITOJIIOCAa MarHuTa.

IIpakTuka: HpOBOAUTCS T.H. IPOBEPKAa 3aBUCUMOCTH HWHAYKLIHMHM MAarHUTHOIO IOJIS
II0JIOCOBOI'O MarHuTa OT paccTosHMA. [IpoBepka MpoOBOAWTCS Kak Uil CEBEPHOTO, TaK W JUIS
I0XKHOTO TOMIOCOB Maruuta. llenecooOpa3Ho mpoBecTH rpaguyecKuil aHanIW3 3aBHCUMOCTH
MHIYKIMA MarHUTHOTO MOJII MarHUTa OT PACCTOSHHUSA.

dopMbl 3aHATUN: Oecena, nmpakTruueckas padora. O0opyI0BaHUE: TaTUYUK
MarHUTHOTO T10JIsI, TOJIOCOBOM MarHuT.

Paznen «eMeHThI CTATUKH U THAPOCTATHKID).

Tema 1. Onpexnenenue mwiotHoctu aepeBsiHHOM nuHeiiku MOXKITA. Teopus:
yCJI0BHE paBHOBecHs pbryara. [I1oTHOCTH BemecTsa.

[Tpaktuka: nepessnnas nuHeiika MOXXI'A npeacrasisier cooit peryar. Ha oHOM KOHIIE
JMHENKA MOMENIAETCs] MOHETKA, Macca KOTOPOU M3MEPSAETCS ¢ MOMOUIBIO 3JIEKTPOHHBIX BECOB.
Maccy nuneuxku cuumaem Heu36eCMHOU U He uzmepaem e€é Ha INeKmpOoHHbIX eecax. Jlis
pPaBHOBECHS] MOHETKHM HA JIMHEWKE HCIIOJIb3yeM KapaHJall B KadeCTBE TOYKH OMOphL. BTOpoit
JUHEHKOM u3MeHseM JuHelHble pa3Mmepbl JuHeiiku MOJXI'A (ans BbluucieHUs 00bEMa).
Hcnonb3ys ycinoBue paBHOBECHs (IIPaBUIO MOMEHTOB CHII), OIIPEEIIsieM INIOTHOCTh I€PEBIHHON
JVHEUKH.

®dopMmel 3aHATHI: Oecena, MpakTUyeckas padora.

Oo6opynoBanue: nepeBsaHas auHelika MOXKI'A, nuHelika, MOHETKA, SJIEKTPOHHBIC BECHI,
KapaHzanl



Tema 2. 3yueHne 3aBUCUMOCTH JABJICHUS B KHUIKOCTH OT TITyOHHBI MTOTPYKECHUS.
Teopust: naBnenue. ['unpocratnueckoe napiaeHue. 3akox [lackans.

[IpakThka: TPOBOAMUTCS aHAIW3 MJaBICHUS SKUIKOCTH  MOMJIaBka (KOpPOOOYKH),
COEJIMHEHHOTO C TATYMKOM JaBJICHUS OT INIyOHMHBI IOTPYy>KEHHS MOIIaBKa (KOPOOOUKH) B COCY/I C
Bozoi. llenecooOpa3sHo MOCTPOUTH rpaduK 3aBUCUMOCTH JaBJICHHS IMOIUIaBKa (KOpOOOYKH) B
KHUJIKOCTU OT TJIyOMHBI TOTpYXEeHHs B BOJY. Takke MOXHO IpoBepuTh 3akoH Ilackains,
MOBOpayYMBas MOIUIaBOK (KOPOOOYKY) B pa3HbIE CTOPOHBI.

dopMmbl 3aHATHN: Oecea, MpakTHIecKas padora.

ObopynoBaHue: aOCOJMIOTHBIM JaTYUMK JaBJIECHUS, COCYZ C BOAOM (MEpHBIM CTakaH),
JMHEHKA.
Paznen «KosedaTesbHbIe CHCTEMbI».

Tema 1. Tapmonuueckue Kosie0aHusl. Onpenenenue XapaKTEPUCTUK
K0JIeOaTeIbHOTO IBM)KEHUS NPYKUHHOTO MAsTHUKA.

Teopust: XapaKTEPUCTUKH K0J1e0aTeIbHOTO JIBUKEHHS: aMILIUTY 12
KosieOaHUi, IepHOo/I, YaCTOTA.

[IpakTuKa: B KauecTBe rpy3a Ha PY>KUHE BBICTYIIAET CaM aKCeJIepOMETP, MPUKPETICHHBIH
K TIpY’KMHE H3BECTHOM »MXECTKOCThIO. IIpyXnHa W akcelepoMeTp TIOJABEUICHb Ha IITATHBE.
3anuchiBas BTOpod 3akoH HbloTOHAa s akcenmepomeTpa W HU3MEpss 3apaHee Maccy
aKceJepoMeTpa, ONpeAesieM aMIUIMTyIy KosneOaHuii axcenepomerpa. Mcmons3ys dopmyy
nepuoAa KojiebaHWl MPYKUHHOTO MasTHUKA, OINpeAesisieM MEepHoj M YacTOTy KoJjeOaHuii
akcesnepomeTpa. CTOUT OTMETHTD, YTO KOJICOAHUS TOJHKHBI ObITh MPHOIMKEHBI K TAPMOHUYECKHUM,
M03TOMY OTKJIOHEHHE aKCeJIePOMETpa OT MOJIOKEHUSI paBHOBECHS HEOOJIbILIOE.

dopmel 3aHATHH: Oecena, MpakTHIecKas padora.

OO6opynoBaHue: ITaTHB C JAnKoW M My(ToOii, akcerepomerp, MpyXKWHA C W3BECTHOH
KECTKOCTBIO, FTIEKTPOHHBIE BECHI.

Tema 2. AHaJIU3 AJIEKTPOMArHUTHBIX KOJICOAHMI KOHICHCATOpA B LEMUIIEPEMEHHOTO TOKA.

Teopusi: KOHIEHCATOP B LENH MTOCTOSHHOTO U MEpEMEHHOro Toka. KpaTkoeycTpoicTBo
octutorpada.

IIpakTuka: MoBeeHUE KOHJEHCATOPA B IIENH MOCTOSHHOTO M MEPEMEHHOIOTOKA.
AHanu3 JaHHBIX ¢ ocuusuiorpada.

@OpMBI 3aHATHN: IPAKTHYECKOE 3aHATHUE.

ObopynoBanue: ocruuuiorpad, KOHASHCATOP MOCTOSHHON €MKOCTH, JIaMITaHAKATUBAHUS, KITFOY,

COCOAVHUTCIIBHBIC ITPpOBOAA.

OpraHu3anMoHHO-NeAAroru4ecKue yeJa0BHUs peaju3alu NporpaMmMsl

[lenaror HOMOIHUTENBHOTO O0Opa30BaHUs, PEATUIYIOUIUI JAHHYIO MPOrpamMMmy, JIOJKEH
UMETH BbICIIee MpodeccroHallbHOe 00pa3oBaHUe WM cpefHee MmpodeccroHalbHOoe 00pa3oBaHue
B 007acTH, COOTBETCTBYIOIIECH MPOMUITI0 KpyXKa, 0€3 MpenbsBICHUS TPeOOBAaHUN K CTaxy
paboTel, OO BhICIIEE MPOPECCHOHATBHOE O0pa3oBaHWE WM CpeaHee NpodecCHOHATBHOE
o0pa3oBaHUE HIOMOIHUTENbHOE MpodecCHOHATbHOE 00pa3oBaHue MO HAIMPABICHUIO
«O06pa3oBaHye U MeJarorukay 06e3 npebsaBiIeHus TpeOOBaHUN K CTaxy paboTHI.

MoTuBauHOHHbIE YCJIOBHSI
Ha y4eOHBIX 3aHATHSAX M MAacCOBBIX MEPONPHUIATUAX 0c000e MeCTO YAesIeTCs
(OpMUPOBAHUIO MOTHUBAIIMUA OOYYAIONIMXCS K 3aHATHUIO JIOMOJHUTEIbLHBIM OOpa3oBanueM. Jlist
3TOTO:
- YIOBJETBOPSIOTCS Pa3HOOOpa3zHble MOTPEOHOCTH OOYyYaIOIMUXCA: B CO3AaHHHU KOM(OPTHOTO
MICUXOJIOTHYECKOT0 KIMMaTa, B OTJAbIXE, OOIIEHHWH W 3alUTe, NPHHAMICKHOCTH K IETCKOMY
O6'I)G,Z[I/IHCHI/IIO, B CaMOBBIPAKCHUH, TBOp‘IeCKOﬁ caMopeajin3alu, B IIPU3HAHUHN U YCIICXC,
- JIeTH BKJIIOYAIOTCS B TMPAKTUYECKUN BUJ JAEATSIBHOCTH IPU IPYMIOBOH paboTe, € ydeToM
BO3PACTHBIX OCOOCHHOCTEH M YPOBHEM COXPAHHOCTH 3/I0POBbS;
- Ha 3aHATUSAX PEHIAOTCS 3a7ayd MPOOJEMHOI0 XapakTepa MOCPEJCTBOM BKIIOYCHHS B HAy4HO-



UCCIIEIOBATEIbCKYIO 1A TEIIEHOCTD;
- TmpoBOAATCS TNpodeccuoHanbHble TMPOObI W JAPYyTrUe MEpONpUATHS, CIOCOOCTBYIOIIHE
npodecCHOHATTEHOMY CaMOOTPEACTICHUIO00 Y aIOLITIXCSI.
MeToanueckne MaTepuaJIbl
MeTtoauueckoe obecrieueHue MpPOorpaMMbl BKIIIOYAET MPUEMBI U METOJAbl OpraHU3alluu
00pa30BaTEILHOTO MpoIecca, TUAAKTHYECKIE MAaTepHAIIbl, TEXHUYECKOE OCHAIICHHUE 3aHATHH.
Jis  obecriedeHus HArJISAHOCTH M JAOCTYHHOCTH HW3y4yaeMOro Marepuana IeJaror
WCIIOJIb3YET pa3InyHble METOJUYECKHE U AUIAKTUYECKHE MaTepUabl.
Harnsgueie mocoowust:
- cxematuueckue (1mdpoBoe 000pyIOBaHUE, CXEMBI, MPE3EHTALMH,AITOPUTMBI);
- €CTECTBEHHBIC U HaTypaJibHbIe (BCIIOMOraTeabHOE 000pYyI0BaHUE JUIANPAKTUYECKUX paboT);
- 00beMHbIE (MAKEThI);
- WUTIOCTPAIlIU, CIIANIbI, rpaduku,  Qororpaduu u PUCYHKH
IKCIEPUMEHTAJIBHBIX PE3yJIbTaTOB U3MEPEHUIA;
- 3BYKOBBIE (BUIEOMATEPUAIIBI).
HNudopmannonHoe odecneyeHne nNporpaMmbl
HNuTepHeT-pecypcebl:

Buneomarepuaiisr no pabore Ha  miatdopme Releon. /I URL:
https://rl.ru/solutions/complekts.php?id=3242800204

Cnucok JIuTeparTypbl:

HopmatuBHBIE TPaBOBEIE AKTHI
- ®epepanpHbIi 3akoH «O0 o0pa3oanuu B Poccuiickoit depepanum» ot 29.12.2012 Ne 273-03.
- Va3 IIpe3unenta Poccuiickoit denepaunn «O Mepax 1o peanusaliy rocyJapcTBEHHOM MOJIUTUKH
B o0OJsilactu 0OpazoBaHus U HayKm» oT 07.05.2012 Ne 599.
- Vka3 Ilpe3unenta Poccuiickoit ®denepaunu «O MeponpusTUAX M0 pealu3aldi rocyJapCcTBEHHOM
conuanbHOM monuTuKM» oT 07.05.2012Ne 597.

- Pacniopsbxenne Munuctepctsa [Ipocsemenus ot 12 .01.2021 Ne P-6«O0 yTBep:kKI€HUU METOAMYECKHUX
pEeKOMEHJAMK 10 CO3MaHHI0 W (YHKIMOHUPOBAHUIO B 00ME00pa30BaTENbHBIX OpraHU3aIMsIX,
PacTOIOKEHHBIX B CEITHCKONW MECTHOCTH M MAJIBIX TOPOJIaX, IIEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYIHOU
TEXHOJIOTHYECKOMHAMPABIEHHOCTEI.

- [Ipukaz MunncrepctBa mpocBenieanss P® ot 09.11.2018 r. Ne 196«0O6 yrBepkaeHun [lopsinka
OpraHu3allid W  OCYIIECTBJICHHs  0Opa3oBaTENBbHOW  NEATENBHOCTH IO  JIOTIOJHUTEIEHBIM
00111e00pa30BaTeIbHBIM IPOTPAMMAaM)).

- [TocranoBnenue I'maBHOTO TOCcyaapcTBeHHOTO caHuTapHoro Bpaya Pdort 04.07.2014 N 41 «O6
yrBepkaennn  CanlluH  2.4.4.3172-14«CaHuTapHO- OSNUAEMHOJIIOTHYECKHE TpeOOBaHUS K

YCTPOMCTBY, COAEpPX AHUIO W OpraHu3allud peXuMa paboThl 00pa30BaTENbHBIX OpTraHU3AIMA
JIOTIOTHATEILHOTO 00pa30BaHUs JIeTeh.

Jlns meyrarora JIOIMOJIHUTEALHOI0 00pa30BaHus M 00YYarOIINXCS:
- Capanun B.A., FBanoB B.}). DkcnepuMeHTanbHbIe HCCle0oBaTeNbCKUE 3a1aun o ¢usuke 7-11
knacc. - M.: Bako, 2015.
- Bapnamos C.JI., 3unsbepman A.P., 3unkoBckuii B.M. DxcnepuMeHTanbHblE 3ajaud Ha ypOKax
17563509587 (I)I/ISI/I‘IGCKI/IX onmmnuanax. - M. U3parenscteo MLIMUMO, 2009.
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