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PABOYASI IPOTPAMMA

€CTECTBCHHO — HAYYHON HAINPAaBJIEHHOCTH

neHTpa « Touka poctay
«IIpuxiaanoe npumenenne puzHKn»

BO3pacTHasl KaTeropus: 9 Kiacc

KOJIMYECTBO YacoB B roj — 68

KOJIMYECTBO YacCOB B HELEIIO — 2

CocraBurens:
MepetykoBa 3uta AGayXxoBHA
VUUTEIDb (DU3UKU




[HOACHUTEJIbHAA 3AIINCKA

Pabouas mnporpamma «llpuknagHoe npuMeHeHUE (QU3MKW»  COCTaBJICHA I 3aHATHM C yyamumucs 9 KilaccoB B
COOTBETCTBMM ¢ HOBbIMH TpeOoBanusiMu @DI'OC cpennedt cTyneHu oOmero oO0pa3oBaHMs BTOPOrO MOKOJIEHUS.
Axmyanvnocmey npozpammer: nporpamma «lIpuknaanoe npumeHeHue (U3MKKA » OTBEYaeT TPEOOBAHMSIM HAIPABIICHUS
pErMoHaIbHON NOJUTUKH B chepe 00pa3oBaHMsl - Pa3BUTHE HAYYHO-TEXHUUYECKOTO TBOPUECTBA JIETE CPEAHErO UIKOJIBHOTO
Bo3pacTta. [1o3BoisieT pa3BUTh KPYTro30p MKOJIbHUKA U CPOPMUPOBATH OCHOBBI TEXHUYECKOI'O MBIIIIEHUS, CO3/1aTh KOMaHAy
€AVHOMBIIIJICHHUKOB, IPUHATH Y4aCTHE€ B COPEBHOBAHMUAX M OJIMMIIMANAX, YTO 3HAYUTEIBHO YCWIMBAET MOTUBALUIO
YyYAIIUXCS K ITOJIyYECHUIO 3HAHUM.

Hunoeayuonnocmes npozpammst COCTOUT B UCIOJIB30BAHUM COBPEMEHHOTO 000pYIOBaHUs JIE€TCKOro TexHomapka «Touka
pocta» MHcnonb3zoBanue 1UGPOBBIX AATYUKOB B KAYECTBE H3MEPUTENbHBIX MHCTPYMEHTOB M3MEHSAET MOAXOAbl K
NPOBEJICHUIO MPSAMBIX U3MEpPEHUN (U3MUECKUX BEIUYMH. TpaJuLMOHHO B Kau€CTBE CPEACTB M3MEPEHHS HCIOJIb30BAIUCH
OpOCTEHIIINEe UHCTPYMEHTHI (pblYakKHbIE BEChl U Pa3HOBECHI, MEH3YpKa, JUHAMOMETP, TEPMOMETP) U CTPEIOUHBIE MPUOOPHI
(amnepmetp u BosbT™METp). Micnonib3oBanue upoBbIX JATUUKOB MO3BOJIIET HA COBEPIIEHHO JPYroM KauyeCTBEHHOM YPOBHE
NPOU3BOJIUTh M3MEPEHUS BPEMEHHU, PACCTOSIHHS, UMETh BO3MOXKHOCTh PETUCTPUPOBATH M HAOJIONAaTh HM3MEHEHUE BO
BPEMEHU TaKMX BEJIMYMH KaK TEMIIEPATYPA, JIEKTPUUECKOE HANPSDKEHNUE, CUJIAa TOKA U

Dopma odyuenun: OUHasL.

JIns peanuzanyuy TporpaMMbl UCIIOIB3YIOTCS CIEAYIOIMUE NIEIarorudyeCKue TeXHOJIOTUU:

-THYHOCTHO-OPUEHTUPOBAHHOE 00yUeHUE

-IIPaKTUYECKas JEATEIbHOCTD

-UKT — rexnonoruu

-UTPOBBIE TEXHOJIOIUU

- Habmronenus 3a ssBIeHUSIMU IPUPOABI.

HUKT-0co0eHHOCTH METOAMKH — KOMIBIOTEPHBIE CpEACTBA OOYUEHHUS Ha3bIBalOT MHTEPAKTUBHBIMH, OHHU 00JalaroT
CHOCOOHOCTBIO «OTKJIMKAThCS» Ha JCHCTBUS yUYCHUKA U YUHUTENs, «BCTYNATh) C HUIMH B JUAJIOT, YTO U COCTAaBJISET IJIaBHYIO
0COOCHHOCTHh METOAUK KOMIILIOTEPHOI'0 OOYUCHHS.

[Iporpamma kpy»kka ajpecoBaHa 00y4arolMMCcsl 8 KJIaccoB, pacCUMTaHa Ha OJUH IoJl U3y4eHus 1o 2 yaca B HEeJEeJIo.
[IpoxoxaeHne Kypca NOCTPOEHO Ha IOBTOPEHHM TEOPETUYECKOro Y4YeOHOro Marepuajna, a TakKe MHCIOJIb30BaHus
JIOTIOJIHUTENIBHOTO MaTepHualia Juisl pacCIIUpeHHs Kpyro3opa 00y4aromuxcsl.

[eau: popmMupoBaHHe LEIOCTHOTO NMPEACTABICHUS O MUPE, OCHOBAHHOI'O Ha MPUOOPETEHHBIX 3HAHUSAX, YMEHUAX, HAaBbIKaX
U crocobax MpakTHYecKoil aestenbHOCTH. [IproOpereHue ompiTa WHAMBUAYAIbHONM W KOJUJIEKTUBHOM NEATEIBHOCTH HpPU
NPOBEJCHUM HCCIeA0BaTeNbCKUX padboT. IloaroroBka K OCYIIECTBIEHHIO OCO3HAHHOTO BbIOOpa MpodecCHOHATBLHON
OpHUEHTALINU.

3agayu:

Obpazosamenvhvie: cIOCOOCTBOBATh CAMOPEAIN3AINU YUYAIIUXCS B HM3YYCHHM KOHKPETHBIX TeM (PHU3UKH, pa3BUBATh U
NOJIJICPKUBATh TO3HABATEIbHBIA HHTEPEC K M3YYCHHMIO (PU3UKM KaK HAayKHd, 3HAKOMUTH YYallUXCS C MOCICIHUMHU
NOCTYDKCHUSIMM HAyKUM W TEXHUKHU, pPa3BUTHE IIO3HABATEIIBHBIX HMHTEPECOB IIPU BBIINOJHEHUU OKCIEPUMEHTAIbHBIX
MCCJIEIOBAHUN C UCTIOJIb30BAaHUEM HH(DPOPMAIIMOHHBIX TEXHOJIOTUH.

Bocnumamenvhvie: BocnuTanue yOeKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS 3aKOHOB IPUPObI, B HEOOXOAUMOCTH Pa3yMHOI' O
WCITIOJIb30BaHUS JOCTH)KEHUI HAYKU U TEXHUKH, BOCIIUTAHUE YBAXKEHUS K TBOPLAM HAyKHU M TEXHHUKH, OTHOLIEHUS K (PU3HKE
KaK K 2JIEMEHTY OOILIEYEI0BEYECKON KYIbTYpPHI.

Paszsusaiowue: pa3BuTHe yMEHUN U HABBIKOB YYAILUXCS CAMOCTOATENIBHO pad0TaTh C HAYYHO-TONYJIIPHOM JIUTEPATypOil,
YMEHUH NPaKTHYECKU NMPUMEHATH (U3MUECKUE 3HAHUS B )KU3HHU, PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, (hopMUpOBaHUE y



yYalUXCsl aKTUBHOCTHM MU CaMOCTOSATEIbHOCTH, WHULMATUBBI. [lOBBIIIEHHE KyJabTypbl OOHIEHUS M moBeAeHHs. Popma
MPOBEICHUS 3aHATUN KpPYXKKa: 3aHATHS HPOBOIATCS B BUAE Oecel, JIEKUUH, CaMOCTOSATEIbHOM paldOThl ydalluxcs IO
KOHCTPYHUPOBAHUIO MPUOOPOB M TEXHUYECKHUX YCTPOICTB, TaA0OPATOPHBIX padOT MO U3rOTOBJIEHUIO CAMOJEIBHBIX TPHOOPOB

Pabouyas nmporpamMmma npeamnoaraeT UCIOIbL30BaHUE CPEACTB 00yUeHus M BocniuTanus 1eHTpa "Touka pocra”.
Hcnonb3oBanue nupoBbIX JATYMKOB B KAaU€CTBE M3MEPHUTENIbHBIX MHCTPYMEHTOB M3MEHSET MOJIXOIbl K MPOBEACHHUIO
MPSIMBIX U3MEPEeHUI (U3UUECKUX BEJIIMUUH.

TpaauumoHHO B KayecTBE CPEACTB MU3MEPEHUsSl HCIOJIb30BAIUCH MPOCTEUIINE MHCTPYMEHTHI (pblYaKHbIE BECHI U
pa3HOBECHI, MEH3ypKa, TMHAMOMETP, TEPMOMETP) U CTPEIIOUHbIE TPUOOPHI (AMIIEPMETP U BOJIBTMETD).

[Iporpamma mnpegHa3HayeHa IS yYallMXCs, >KEJIAlOUIMX MO3HAKOMUTHCA C MpUEMaMHU, METOAaMH U CHOocoOamMu
NPUKIATHOTO TpUMEHEeHHUS (U3UKH B MPAKTUYECKOW KU3HM, IOKa3aTh pOJib (PU3UKKM KaKk HAyKH B TPAKTUUECKOU
JEeSTENbHOCTH YeJIOBEKa.

HIKOAPHUKHM TOJIy4aT PEabHYI0 BO3MOXKHOCTb O3HAKOMHUTBHCS HE TOJIBKO C TEOPETUYECKUMM MaTephajlaMH, HO U
OpUOOpECTH TMPAKTUUYECKUE YMEHUSI M HaBBIKM HCIOIB30BAHUS NPUKIAIHBIX 3HAHUM, 4TO OyneT CcrnocoOCTBOBATh
pacCHIMPEHUI0 3HAHMN y4yaniuxcs o mpeamere, Oosee 4ETKOM MpodOpHEeHTAIMOHHONW HAMpaBIEHHOCTH JalbHEHIEro ux
ob0ydenus. Kypc paccunrtan Ha 68 yacos

Kypc paccuntan Ha 68 4acos.

|.[lnanupyembie pe3yjbTaThl

JINYHOCTHBIE Pe3yJIbTATHI:

1. ®opMupoBaHUE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH MU CIIOCOOHOCTH K CaMOOOpa30BaHUIO U
CaMOpa3BUTHI0O Ha OCHOBE MOTHBAIMM K OOYYEHUIO M TO3HAHUIO, PA3BUTHUE CAMOCTOSITENILHOCTH B MPUOOPETEHUU H
COBEPIICHCTBOBAHMY HOBBIX 3HAHMIA;

2. ®opmupoBaHHe TO3HABATEIBHBIX HWHTEPECOB, pa3BUTHE HMHTEIUIEKTYalIbHBIX, TBOPYECKUX CIHOCOOHOCTEM,
(dbopMHUpoOBaHUE OCO3HAHHOTO BHIOOpA U MMOCTPOEHUE JAalIbHEHIIIEH HHANBUIYATbHON TPACKTOPUU 00pa30BaHMUs;

3. Bociutanue poccUCKOM IrpaXaaHCKON MASHTUYHOCTH: MaTPUOTU3MA, yBaKeHUsI K OTeuecTBY, OCO3HAHUS BKiIaja
OTEUYECTBEHHBIX YYEHBIX B PA3BUTHE MUPOBOM HAYKH;

4. opMupoBaHHE UEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BHUTHS HAYKU H
OOIIECTBEHHON TPAKTUKHU, YOEKICHHOCTH B BO3MOXHOCTH T[IO3HAHHS TPHUPOABI, B HEOOXOJUMOCTH Pa3yMHOIO
WCIIOIb30BaHUSl TOCTUKEHUM HAYKW U TEXHOJOTUW NIl NaJbHEWILEro Pa3BUTHUS YEJIOBEYECKOro OOIIECTBA, YBAXKEHUS K
TBOPIIAM HAYKH M TEXHUKH, OTHOIIEHUS K (PU3UKE KaK K DJIEMEHTY OOIIEUYETIOBEYECKON KYJIbTYPHI;

5. YMeHHe KOHTPOJHMPOBATH MPOILECC W PE3yNbTaT y4eOHOM M HCCIEOBATENBCKON NESITEIbHOCTH B IMpOIlecce
M3YUYEHHUS 3aKOHOB IIPUPOJIBI;

6. @opMUpoBaHNE KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMH, TETHMU
CTapIiero W MIIAJIIETO BO3pacTa, B3POCIBIMH B TIpoIlecce OOpa30BaTENbHOM, OOIECTBEHHO TOJIC3HOU, Yy4eOHO-
HCCIIEI0OBATEIBCKOM, TBOPUECKOM U IPYTUX BUIOB AEATEIBHOCTH;

7. ®OpMHUPOBAHHE OCHOB 3KOJOTHMYECKOW KYJIBTYPbI, COOTBETCTBYIOLIEW COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOTO
MBIIUICHUS, Pa3BUTHE OMbITa SKOJOTMYECKH OPUEHTUPOBAHHOW pe(IIEKCMBHO-OLICHOUYHOM AEATEIbHOCTH B JKU3HEHHBIX
CUTYyalusxX

8. KpUTHYHOCTH MBIILJICHUS, THUIIMATUBA, HAXOJYUBOCTh, AKTUBHOCTh MPU PEUICHUU MPAKTUYECKUX 3a7a4.

MeTanpeaMeTHbIe pe3yJbTAThI:

1. YMeHue caMoCTOSITENIBHO OMPENEATh e CBOETO O0y4YeHUs, CTaBUTh U (DOPMYIUPOBATH JJIsl ceOsl HOBBIE 3a7jauu
B yu€0e, pa3BUBaTh MOTUBbBI U UHTEPECHI CBOEH MO3HABATEIbHOU €A TEIbHOCTH;



2. YMEHHE COOTHOCUTb CBOM JACHCTBUSL C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBIATh KOHTPOJb CBOEH
JEeSATENbHOCTU B MPOLIECCE NOCTHKEHUS PE3yNbTaTa, ONPENEsaTh COCOObl NEUCTBUNA B paMKaxX MPEIJIOKEHHBIX YCIOBHHA U
TpeOOBaHUN, KOPPEKTUPOBATH CBOU JEUCTBUS B COOTBETCTBUU C U3MEHSIIONIEHCS CUTYaIUEH;

3. YMeHue onpenensTh TMOHATHS, CO37aBaTh OOOOIIEHMS, YCTAHABIMBATH AHAJIOTHUH, KJIACCU(ULIHUPOBATH,
CaMOCTOSTEIILHO BBIOMPATh OCHOBAHUS M KPUTEPUU JJI KiIacCU(PUKALIUY;

4. YcTaHaBinuBaTh NPUYMHHO-CIIEICTBEHHBIE CBS3M, CTPOUTH JIOTHYECKOE PpACCYXKICHHE, YMO3aKIIOUEHUE
(MHIYKTUBHOE, NEAYKTUBHOE U 10 aHAJIOTMH) U JIeJaTh BbIBOIbI;

5.PazButue KOMIIETEHTHOCTH B o0racTu UCIIOJIb30BaHUS MH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX
TexHojoruii;IlepBoHavaibHble MPEACTaBICHUS 00 UAEAX U 0 METOAaX (PU3UKHU KaKk 00 YHHUBEPCATbHOM UHCTPYMEHTE HayKu
U TEXHUKH, O CPEJICTBE MOJICITMPOBAHUS SBJICHUN U MTPOLIECCOB;

6. YMenue BuaeTh GU3MUECKYIO 3a]1a4y B KOHTEKCTE MPOOJIEMHOM CUTYyalluy B APYTUX TUCUUIUIMHAX, B OKpYXKarolen
KU3HU;

IIpeameTHbIe:

1.YMeHue HaxoauTh B pa3IMYHBIX HCTOYHHMKAX HHQPOpPMAILUIO, HEOOXOIMMYIO Ui pelieHus (Qu3ndeckux 3agad, |
Npe/CTaBIsATh €€ B TOHATHOW (hopMme, NMPUHUMATH PEIICHHE B YCJIOBHSIX HEMOJTHOW WM HM30BITOYHOW, TOYHOW WIIU
BEPOSATHOCTHON MHPOpPMALINH;

2.YMeHue OpraHu30BbIBaTh Y4eOHOE COTPYAHMYECTBO U COBMECTHYIO ACSATEIBHOCTD C YUUTENEM U CBEPCTHUKAMHU; paboTaTh
WHAUBUAYAJIbHO U B TPYIIE: HAXOAUTH 00Ilee pelleHne U paspeniaTh KOHQIUKTH HA OCHOBE COTJIACOBAHMS TMO3MIIMHA U
y4eTa HHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE.

3.YMeHue BbIIBUTATh TUIIOTE3bI TP PEUICHUU 33]]a4l TOHUMAaTh HEOOXOAUMOCTH UX MPOBEPKU;

4.1ToHMMaHHE CYIIHOCTH aJrOPUTMUYECKUX MPEANUCAHUM W YMEHHE [EWCTBOBaTh B COOTBETCTBUU C MPEIJIOKEHHBIM
aIrOpUTMOM.

5O0HapyXuBaTh 3aBUCUMOCTH MeEXAY (QU3NYECKUMH BEIMYMHAMHU, BBIBOJAUTH M3 JKCIEPUMEHTAIBHBIX (AKTOB U
TEOPETUUYECKUX MojieTiel (U3HUecKre 3aKOHbI, O0BICHATH MOTYYEHHBIE PE3YIbTAThl U JENaTh BHIBOIBI

6.[lonumanue Qu3MYecKUX OCHOB M MPHUHIUIIOB JEHCTBUS (pabOThl) MAIIMH M MEXaHU3MOB, CPEACTB TNEPEIBIKCHUS U
CBSI3M, OBITOBBIX MPHUOOPOB, MPOMBIIUICHHBIX TEXHOJOTMYECKUX IPOIECCOB, BIHMSHUS HX Ha OKPYXKAIOIIYIO CpEdy;
OCO3HAHKME BO3MOKHBIX MPUYUH TEXHOTCHHBIX M KOJIOTHUECKUX KaTacTpod;

/.@opMHUpOBAaHUE YMEHUSI MPUMEHATH TEOPETHUUYECKHE 3HAHUS MO (U3MKE HAa TPAKTHKE, pemiarh (U3NYEeCKUe 3a/layu;
IJIAaHUPOBAaTh B MOBCEAHEBHOW KU3HHM CBOM JEHCTBHS C MPUMEHEHHEM MOJYYEHHBIX 3HAHUI 3aKOHOB MEXAHUKH; YMEHHS
MOJIb30BaThCS  (PU3UUYECKUM TEKCTOM (aHAIU3UPOBaTh, M3BJIEKaTh HEOOXOAUMYIO HH(OpPMAlMIO0), TOYHO U T'PAMOTHO
BbIpaXKaTb CBOM MBICIM C MPUMEHEHHEM MaTeMaTHYeCKOHl TEpMUHOJOTMU W CUMBOJMKH, MPOBOAUTH KiIaccH(UKalNH,
JIOTHYCCKHE 000CHOBAHMUS;

8.Bnagenue 6a30BpIM MOHATUIHBIM allapaToM [0 OCHOBHBIM pa3JiejaM COAepKaHMUs.

1. Conep:xanne

TEMA 1. CTPOEHUE U CBOMCTBA BEIIIECTBA - 5§ YACOB

Crpoenue BeuiecTBa. BzanmoselicTBue yactull BeulecTBa. Mojaenu cTpoeHus ra3os, )XUAKOCTEN U TBEPIBIX TEI.
Jlabopamopnuvie pabomul:

N3mepenne pa3mepoB MOJIEKYN C TOMOUIBIO MAJIETKU.

N3mepenne pa3mepoB MaibIX T€JI METOJAOM PSIOB.

IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PADOM.:

Coznanue 00beMHOM MOJIeNIH KPUCTAITMYECKOUN pellIeTKH HEKOTOPBIX BEIIECTB.



CrniocoObl u3MepeHus: pa3MepoB MOJIEKYI.

Dopmbl opeanuzayuy 0essmeabHOCmuy - KI1aCCHO-ypOYHasi, perJjaMeHTUPOBaHHAs TUCKYCCHs, padoTa B MaJIbIX TpyHax
Buowi oessmenvnocmu - ureHne U 00CYXKIAEHUE TEKCTa CTaTe MHTEPHET-CalTOB, OOCYKIECHHE NOKJIAaJ0B U MPE3eHTALUM,
COCTaBJICHUE U pelIeHUE 3a7a4, 00CYKJICHUE CITIOCOOOB PEeIIEHHUS.

TEMA 2. OCHOBbI TEPMO/IUHAMMKMU - 7 YACOB

TemoBoe paBHOBecue. Temmeparypa u cnocoObl ee u3MmepeHus. CBA3b TeMIEpaTypbl CO CKOPOCTbIO XaOTHYECKOIO
JIBUKEHUS 4acTUll. BHYTpeHHssi sHeprus M cnocoObl ee u3MeHeHus. Bunpl TerooOmena. KonnuecTBO TEIIOTHI.
VY nenbHast TEIIOEMKOCTh. 3aKOH COXPAaHEHMs SHEPTUH B TEIUIOBBIX Mpoiieccax. HeoOpatuMocTs mpoueccoB TemioooMeHa.
JlabopamopHvie pabomul:

N3mepeHue TeMiiepaTypbl BO3yXa, BOJbI, TOYBHI.

CrniocoObl U3MEHEHMSI BHYTPEHHEN SHEPTUH.

[lony4yenue TemIOTH IPU TPEHUU U yAApE.

N3yyenue ckopocTu TerooOMeHa.

N3mepeHue yienbHON TEIIOEMKOCTH KUAKOCTH DKCIIepUMEeHTanbHas padbora « 3 dexT BoasiHONM OGaHm»

Ipumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

HcTtopus coznanus npuOOpOB AJi U3MEPEHHS TEMIIEPATYPBHI.

Bune! Terionepenayuun, MCOJIb30BaHUE B TEXHUKE U OBITY.

Hcnonb3oBaHue 3HaHUN O BUAAX TEIJI000MEHA B CTPOUTEIHCTBE.

Hcnonb3oBaHue 3HaHUI 0 BUAAX TEIJI000MEHa B paboTe MOelbepa.

Beunbrit nBurarens - Mug WiM peaabHOCTh?

Dopmbl opeanuzayuy 0esmeibHOCmuy - KIaCCHO-ypOYHasi, perjJaMeHTUPOBaHHAs IUCKYCCHs, padoTa B MaJIbIX TPyIIax
Buowi oesmenvnocmu - ureHne U 00CYXKIEHUE TEKCTa CTaTell MHTEpHET-CalTOB, OOCYKIEHHUE TOKJIAJ0B U MPEe3eHTALUM,
COCTaBIIEHUE U PEIlIeHHE 3a/1a4, 00CYKJIeHHE CIIOCOO0B PEIICHHUS.

TEMA 3. U3AMEHEHUE AT'PETATHBIX COCTOSITHUM BEIIECTBA - 4 YACA

Hcnapenue u KoHIEHCAIUs, KUTIEHUE. 3aBUCUMOCTh TEMIIEpATyphl KUTICHUS OT JAaBieHus. BnaxuocTts Bo3ayxa. [InaBienue
U KpHUCTaJUTU3alud. Y eNbHas TeIUIOTa IJIAaBJIeHUsI U mapooOpa3oBaHus. YAelbHas TEIoTa cropanus. Pacuet konnuecTsa
TEIJIOTHI TIPU TEIII000MeHe. JlabopamopHbvie pabomul:

N3yuyenue 3aBUCUMOCTH CKOPOCTH MCTIAPEHUSI OT BHEUTHUX YCIOBHM M CTPOCHHSI BEIIECTBA.

N3mepenne BIaXKHOCTH BO3yXa.

IIpumepnvle membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.

PocT KpuCTa/III0B: 3aBUCUMOCTh CKOPOCTH POCTA OT BHEIIHUX YCIOBUH.

PocT kpucTaiioB: 3aBUCUMOCTD (POPMBI KPUCTALITUIECKOMN PEIIETKUA OT MPUMECEH.

TemoBbie siBIeHUS B (HOITBKIOpPE Pa3HbIX HAPOJIOB.

Dopmbl opeanuzayuy 0esmeibHOCmuU - KIaCCHO-ypOYHasi, perjaMeHTUPOBAaHHAS TUCKYCCUS, pad0Ta B MaJIbIX TPyIIax
Buowvl desmenvnocmu - ureHne u o0CYKJEHUE TEKCTa CTaTell MHTEPHET-CAaTOB, OOCYXKICHHE JOKIAIOB U TNPE3EHTAIHil,
COCTaBJICHHE U PEILICHHE 3a/1a4, 00CYXIEHHUE CIOCOO0B pPEIIeHUSI.

TEMA 4. 'A3OBbBIE 3AKOHBI - 4 YACA

["a3oBbIe 3aK0HBI: 3aK0H boinsa-Mapuotra, 3akon Lllaps, 3akon I'eit-JIroccaka. OObeTMHEHHBIN Ta30BBINA 3aKOH.
Jlabopamopnuvie pabomul:

DKcnepuMeHTallbHas npoBepka 3akoHa ['eit-Jlroccaka [lpumepnovle memvl npoeKmHuIX U UCCIE008AMENLCKUX PADOM.:
CocraBneHne aBTOPCKOM 3a7ja4M 110 TEME TJIABBI.

Dopmbl opeanuzayuy 0esmeabHOCmuy - KI1aCCHO-ypOYHasi, perjJaMeHTUPOBaHHAs IUCKYCCHs, padoTa B MAJIbIX IpyHIax
Buowi oesmenvrnocmu - ureHHe W OOCYKJEHHE TEKCTa CTATed MHTEPHET-CAMTOB, 00CYXJIEHHE AOKIAJ0B U MPE3CHTALUM,



COCTaBJICHUE U pPEIIeHUE 3aa4, 00CYKJICHHE CITIOCOOOB PEIICHUS.

TEMA 5. TEIIVIOBBIE MAIIIUHBI - 3 YACA

[IpeoGpa3oBanue »Hepruu B TeIuoBbIX MamuHax. IlapoBas TypOuna, JIBC, peaxtuBHblil nsuratens. KIIJ TemnoBoro
nsuraresis. [[puHuun qercTBus X0J0AWIbHONW MAIIMHBI.

Ilpumepnvie memvl NPOESKMHBIX U UCCIEO0BAMENLCKUX PAOOM.!

I'panunbl npumenenus JABC u skonornvyeckue npooieMsl €ro UCIoIb30BaHU.

Paznuuune B ycTpolicTBe pabOThI YETHIPEXTAKTHOTO ABUTATENS U JU3EIS.

PeaktuBHBIC IBUTATENN.

Dopmul opeanuzayuu 0esmealbHOCmU - KIACCHO-ypOYHasi, periiaMeHTUPOBaHHAs IUCKYCCHsl, padoTa B MaJIbIX TPyIINax
Buowi oeasmenvrHocmu - ureHne U OOCYXKJE€HUE TEKCTa CTaTe MHTEPHET-CAMTOB, 00CYXJIEHHE JOKIAJIOB U MPE3CHTALUM,
COCTaBJICHUE U pPelIeHUe 3a7a4, 00CYXJIeHUE CITIOCOOOB peIICHHUS.

TEMA 6. QJIEKTPHYECKHUE ABJIEHUA - 9 HACA

1.OnexTpuzanusa ten. J[Ba BUAAa 3JEKTPUUECKUX 3apsijoB, UX B3aumojaeicTtBue. 3akoH Kynona. [Ipunnun cynepno3uiuu
CHUJL.

DNIEKTpUYECKOE TOJIE W €ro JAeWcTBHE Ha sieKkTpuueckue 3apsabl. HanpsoxenHocts OII. Jlunaum HanpsbkeHHoctu Ol
Konpgencarop, sueprus 11 konneHcaropa.

Ipumeprvie memovl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.!

UccnenoBanne B3aMMOJICUCTBUS 3apSKEHHBIX TEJl.

BrinonHenue neicTBYOIIEH MOJIEIIH JIEKTPOCKOTIA.

Monens «Imsimynuye 4enoBeuKn

CocraBiieHre aBTOPCKOM 3alauM 110 TEME IJ1aBbl.

Dopmbl opeanuzayuy 0esmeibHOCmuy - KIaCCHO-ypOYHasi, perjJaMeHTUPOBaHHAs TUCKYCCHs, padoTa B MaJIbIX TPyMHIax
Buowi oeasmenvHocmu - ureHne U OOCYXXJEHUE TEKCTa CTaTe MHTEPHET-CAMTOB, 00CYXXJIEHHE JOKIAIOB M MPE3CHTALUM,
COCTaBIICHUE U PEIIeHHE 3a/1a4, 00CYKIEHHUE CIOCOOOB PEIICHHUS.

1. [TocTOSTHHBIN 3JIEKTpUUYECKUM TOK. HocuTenu 3JeKTpuyYecKuX 3apsioB B pa3IMYHBIX BellecTBax. [1omyrpoBOIHUKOBBIE
npubopsl. HampaBienue u cuina Toka. INEKTPUUECKH TOK B MPOBOIHUKaX. 3akoH OMa st yaactka 1enu. ConpoTUBIEHU €
npoBoAHUKA. V3MepeHue cuibl TOKa U HampsikeHus. Pabota 1 MOIIHOCTH TOoKa. MICTOUHUKH 3JEKTPUUYECKOTO TOKA. 3aKOH
Jxxoynsa-Jlenua.

Jlabopamophvie pabomul:

N3mepenue conpoTuBienus npoBoaHuKa MccneqoBanue TeIioBOrM OT1auyd HarpeBaTesl.

N3mepenue yaeapHOro CONpOTUBIICHUS IPOBOJIHUKA.

HccnenoBanue TEIIOBOW OTIa4y HATPEBATEIS.

Ipumepnvle membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PADOM:

CocraBiieHre aBTOPCKOM 3a7a4M MO TEME TJIaBhI.

Dopmbl opeanuzayuy 0esmeibHOCmuy - KIaCCHO-ypOYHasi, perjaMeHTUPOBAaHHAS TUCKYCCHS, pad0Ta B MaJIbIX TPYIIax
Buowl oeamenvHocmu - ureHne W OOCYXKJEHHE TEKCTa CTaTe WHTEPHET-CAMTOB, 0OCY)XIICHHE JOKIAIOB M MPE3CHTAINN,
COCTaBIICHUE U PEIICHHE 3a/1a4, 00CYKIeHHE CIIOCOO0B PEIICHHUS.

TEMA 8. QJJIEKTPOMAT'HUTHBIE SABJIEHUA - 3 YACA

MarnutHoe B3auMojieiicTBue. MarautHoe mnosne. JInaun marHuTHOM wMHAyKnuu. [leiictBue MII Ha mMpOBOAHUK C TOKOM.
3akoH AMnepa. MarHuTHOE B3aMMOAEHCTBHAE MPOBOJHUKOB C TOKOM. DJEKTPOJABUTATENIb TOCTOSHHOTO TOKAa. MarHuTHbIE
cBoiicTBa BenlecTBa. ABinenne OMU. OnbiTei®apanes.MarauTHsii moToK. 3akoH M.

Jlabopamophwvie pabomul:

COopka 31eKTpoMarHura.



CO6opka MOzIENH PIEKTPOABUTATENS.

HccnenoBanre MarHUTHOTO TOJISL POBOJIHUKA C TOKOM.

[lony4yeHue cneKTpOB MArHUTHOTO TOJIS.

IIpumepnvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX pADOM.:

DNEeKTPOMAarHuThl: UX YCTPOUCTBO U IPUMEHEHHUE.

[Ipumenenue sBiennss DMU B pa3nnyHbIX TaIKETaAX.

Dopmuvl op2anuzayuu 0essmenbHOCmu - KIIaCCHO-ypOUYHasi, perjlaMeHTUPOBaHHAsI IUCKYCCHs, padoTa B MaJIbIX IpyMNmax
Buowl oesmenvrHocmu - ureHne U OOCYKJEHUE TEKCTa CTaTe MHTEPHET-CAMTOB, 00CYXJI€HHE JOKIAJI0B U MPE3CHTALUM,
COCTaBJIEHHME U PELIEHUE 3a1a4, 00CYKIEHHE CIIOCOOOB PEIICHHUS.



No

SAHSTIS Tema 3ansaTus OcHOBHbIE BUIbI YUEOHOU NESATEILHOCTH O6opynoBaHue JlaTa
TEMA 1. CTPOEHUE U CBOMCTBA BEIIIECTBA- 4 YACA
1. CtpoeHue BelecTna. [IpocMoTp u oOcyxkaeHne Buaeo ¢ caiita) KommbroTep, mpoekTop
B3aumopaeiicTBue yacTuil Wwww.elementv.ru «CTpoeHune BerecTBa
BEIIECTRA.
2. Mopnenu cTpoeHus ra3os, OOCyXIeHUe Pa3IMIHBIX THIIOTE3 O CTpOoeHUH| Mopaenu
KHUIKOCTEH M TBEPBIX TEI. Pa3TUYHBIX BEMIECTB W JOKA3aTEIbCTB, WX KPUCTATMYCCKUX
M10ITBEPKTATOIITUX pEIIeTOK, MTPE3CHTAITUS
3. N3mepenne pazMepoB MOJICKYJT |BBITIOJIHEHNE MPAKTHUYECKUX pabOT B MajbIX
C TIOMOIIBIO TAJICTKH, METOJIOM [FPYIIITax
PAIOB
4, Brny6s BemectBa 6e3 OOcyxneHue JIOKJIag0B M Mpe3eHTaIHM
MHUKpPOCKOTIa yuanuxcs Ha TeMy: «Co3maHue 0O0BEMHOM
MOJICITN KPUCTAILTHICCKOM pEIIeTKH
HEKOTOphIX BemiecTB. CrocoObl W3MepeHus
TEMA 2. OCHOBbI TEPMOJIAWNHAMMKMI - 7 YACOB
5. Kak goctnys TemioBoro Urenne ©  0OCyXJACHHE CTaThM  caiita)] Kommbrorep, mpoekTop
paBHoBecusa? HeoOparumocts  \WWw.elementv.ru 0 HEOOpaTUMOCTH
POIIECCOB TEIUIOBBIX TIpolieccoB. M3yueHue u aHanmus
6. Korpaa u xak nzobpenu OOcyxaenue JokianoB U mpe3eHTtanuii Habop Tepmomerpon
TepMoMeTp? yuaniuxcsi Ha Temy: «McTtopus co3naHus| pa3ITudyHbIX BUIOB.
npuOOpoOB I M3MEpEHHUs TeMIiepaTypb».| JlaTuuk TemMnepatypsl U3
Coznianue MoJenu TepMOMeTpa ¢ KUIKUM M| Komiuiekta «{udposas
7. CyTb nepBoro Hauasua PaGoTa B MasbIX rpymmax Haja co3aaHueMlaTyuk TemmepaTrypsl U3
TEPMOIUHAMUKH QIrOpUTMa  pEIIeHWs]  KadyecTBeHHbIX  HKomIuiekta  «l{udposas
pacyeTHBIX 3aJad Ha pacyeT H3MEHEHUsS|TadopaToOpUsi» Touka
BHYTPECHHEH SHEPTUU; COCTaBIICHHE[POCTA.
ABTOPCKUX 3amad mo Teme «Mosi 3amaya Ha| CTakaH ¢ Topsiyeit u
8. HcnonszoBanue pusnueckux  (OOCyXAeHHE JOKIAJOB W Npe3eHTaruiKommbpioTep, MpoOeKTop,
3HaHHUH O TETNIO0OOMEHE MPHU ydaniuxcsi Ha Temy: «Buapl Terionepenaun, mpe3eHTalul  yYauXcs.
CTPOUTENBCTBE XHIIIbS, MOAOOPE [MCTIOJIB30BaHUEe B TEXHUKE ©  OBbITY.JlaTUMK TeMrepaTypbl W3
OJICKbI, B XO3MCTBEHHON Mcnonb3oBanue 3HAHUU 0 Bunaxjkomiuiekta  «lludponas
NEATEIbHOCTU YEJIOBEKa TEIUIOOOMEHa B CTPOUTENBCTBE, B padoTefiabopaTopus Touka
Q. «IddexT BonsgHON OaHN PaGora B mapax. OOcyxnenue, uro TakoeKommbioTep, MPOEKTOD,
BO/AsiHAsT OaHs, TJ€ OHA TPUMEHSACTCS.MPE3CHTAINNA YYaIIHXCS.
OJKclepuMeHTallbHass ~ pabora  «Dddekr/laTunk Temmeparypsl u3
BOJISTHOU OaH! komriekta  «lludposas
nmabopatopus» Touxka
10. [Tony4yenune TennoTsl npu Pabora B Manbix rpymnmnax. Bceerma nuKommbiotep, mpoekTop,

TPEHHUH U yAape

BBITIOJIHAECTCA 3aKOH COXPAaHEHUs JHEpPruu?
JL.P. «IlomyyeHne TemJIOTBI OpU TPEHUH H

yape».

[MPE3EHTANN  yYalllnXCsl.
JlaTunky Temrmeparypel U
NTaBJICHUS W3 KOMIUIEKTA

«Iudposas
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11.

«Ecnu sHeprus rae-to
OTHUMETCH, TO ...»

OOcyxneHue JOKIAAoB M INpEe3eHTaluil
ydaluxcs Ha Temy: «BeuHbl aBuUrarenn
MU WU PEATTLHOCTH ?»

Kommberorep, mpoeKTop,
[MPE3EHTALNU YYAIIUXCS.

12.

N3mepsiem u nccnenyem!

[IpakTryeckas pabora B MaJIbIX TpyIIax Mo
TeMe «M3ydeHne ckopocTH TemiooOMeHa.
N3mepenue yACIbHOM TEIUIOEMKOCTH
KUJKOCTU», OOCYXJIEHHE U OOBICHEHUE
pe3yJabTaToB,  TOCTpOeHUe  Tpaduyeckon
3aBUCUMOCTH TeMIIEpaTyphbl OT BpEMEHU

JlaTuuk TemmepaTypsl U3
komruiekta  «l{udpoas
nmabopatopus Touka
pocra,

nabopaTopHOe
o0opy1I0BaHUE.

TEMA 3. UBMEHEHUE ATPET'ATHBIX COCTOSTHUM BEIIECTBA - 4 YACA

13.

Korna, nouemy, 4to u Kak
KUIIAT U UCTIApSAETCS

[IpakTuueckass paboTa B MajblX Ipynmnax Mo
Teme «M3ydueHue 3aBHCHMMOCTH CKOpPOCTH
UCIIApEHMs OT BHEIIHUX YCIIOBUU U CTPOCHUS
BEILIECTBAY, IOCTPOEHUE rpaduyueckoit
3aBUCUMOCTH  CKOPOCTH  HCHApeHUs  OT|
TEMIIEpaTyphl, IJIOIIAU TOBEPXHOCTH

JlaTuuK Temmeparypsl U3
komiiekta  «lludpoBas
nmaGopatopus» Touka
pocrta,jiabopaTopHOe
o0opy10BaHUE.

14.

Kakag
moJie3Hast

BJIaXXHOCTb caMas

[IpakTrueckas paboTa B MajbIX Ipymmax Mo
Teme «l3MepeHne BIaXHOCTH BO3AYyXay,
oOCyXJieHHe U OOBSICHEHHE pEe3yJbTAaTOB,
BJIMSTHUE BJIAXKHOCTH Ha PabOTOCTIOCOOHOCTH
U 30pOBbE YelioBeKa. [ 7ie BaXKHO yUUTHIBATH

['urpomeTpsl
MICUXPOMETPHI.

15.

Eciau kpuctamisl pacTyT, TO OHH
SKUBBIE?

[IpencraBienne pe3ynbTatoB pabOThl IO
BHIPAIIMBAHUIO  KPUCTAIIOB; OOCYXIEHUE
3aBUCUMOCTH CKOPOCTH POCTa OT BHEUIHHX
YCIIOBUM, 3aBUCUMOCTH (DOPMBI KpHCTAIITIA OT
[IPUMECEN, COCTaBJICHUE rpaduueckux

Ha6op pacTBopuMBIX B
BOJIE COJIEH, 00pa3Ibl
BBIPAIICHHBIX
KPHUCTAJLJIOB.

16.

PacuernuBas O€peKIIMBOCTD

OOCyX7eHue JOKIaJoB ¢ Tpe3eHTalui
ydaniuxcsi Ha TeMy: «TemmoBeie SBICHUS B
(b oNbKIIOpE pa3HBIX HAPOIOBY

KommnsroTep, npoekrop,
MPE3CHTALNU YYAIIUXCS.

TEMA 4. 'A3OBBIE 3AKOHBI - 4 YACA

17.

[Touemy n3omponeccs TaK
Ha3bIBAIOTCS?

OOCyX7eHnue JOKIaJ0oB | TIpe3eHTalnl
ygammxcss Ha TeMy: «MICTOpHs OTKpBITHS
ra30BbIX 3aKOHOB» PEKOHCTPYKITUS OTKPBITHS
3aKOHa I'eii-JTroccaka. JIP

JlaTunku TemMnepaTypsl
U JABJICHUS U3
komruiekTa «l{udposas
naboparopusi» Touka

«OJKCIIEpUMEHTAJIbHAA MTPOBEpKa 3akoHa [ 'en-

pocra.




18.

OTu 3aHATHBIE TpaUKU

PaboTa B ManbIX rpynmnax Haj COCTABICHHUEM
QIrOpUTMa peleHusi rpauyecKkux 3aaad Ha
YTEHHE U MEPECTPONKY TUarpaMM COCTOSHHUS
ra3a (rpauyeckuii ¥ aHATUTUYECKHUI Ccroco0
perieHus 3a1a4)

Kommerorep, npoekTop,
JIMHENKA, YTOJIbHUK.

19.

Kak BoJsHOM MMayk CTpOUT CBOM
noM?

Pa36op 3a1a4 Ha OCHOBE IPUPOIHBIX
JAaHHBIX, COCTABIICHUE aBTOPCKUX 3a/1a4 Ha
UCTIOJIb30BaHUE Ta30BhIX 3aKOHOB

20.

OO0BbeuHNUM Ta30BbIC 3aKOHBI,
YTOOBI TIOJTYYHTb...

Pabora HajJ cOCTaBJIEHHMEM TEKCTOBBIX 3a]a4
«Mos 3aJ1a4ya Ha MIPUMEHEHHUE
00BEIUHECHHOIO Ta30BOT0 3aKOHa» MW HX
MOCJIEYIOIIEe pelieHne (orpaboTtka
QJIropuTMa PEUICHUS 3a7ay aHAIUTUYECKUM

TEMA 5. TEIIVIOBBIE MAIHIWHBI - 3 YACA

21.

Kak pa6oratot ras u nap?

OOcyXaeHue JOKIaJoB M Ipe3eHTalui
yJalmuxcsi Ha TeMy: «l paHuIpl IPUMEHEHUS
JIBC u oxonormyeckwe mpoOJIieMbl €ro
MCII0JIb30BaHUsA. PEaKTUBHBIE IBUTATEIIN»

Kowmrbsrorep, IIPOEKTOP, [Ipe3eHTalU

22.

[Touemy KII/I TermmoBoro
JBUTATENISI BCET1a HU3KUI

Pa360p npuHIUIHATBHON CXEMBI
YCTPOUCTBA U Pa3Iuduil B paboTe
YETBIPEXTAKTHOTO ABUTATENS U JU3EIIA.
PaboTa B MaJbIX rpyIinax mno pereHuro
3ana4d Ha pacueT KII/] TernoBbIx aBUrateneu

23.

Heob6xoauMmplii mpeaMeT Ha
KYXHE - XOJIOTHJIBHUK

OOCyX7eHue JOKIaJoB M Mpe3eHTalui
yyamuxcsi Ha Temy: «HMcropus Bemieu:
CO3[JaHHE [E€PBOM MOJENH XOJOOUIbHUKA,
YCOBEPILICHCTBOBAHUEY Ob6cyxaenue
[IPUPOJAHOTO SIBJICHUS «BEYHAs MEP3IIOTa»:
MOYHO b0’ IIOCTPOUTH MIPUPOIHBIN

KommsroTep, npoekrop,
MIPE3CHTAIINU yYaIlUXCA.

TEMA

6. DJIEKTPUUECKUE SIBJIEHUSI — 9 YACOB

24,

SHTapHbIC SIBICHUS, OTKPHITHIC
danecom n3 Musera

[IpakTnueckas pabora B MalblX Tpymmax
«ccneqoBanue B3aMOJIEUCTBHUSA
3apsiHKEHHBIX TE», oOcyXIeHne u
00BSICHEHHUE  pe3yJbTaToOB.  BhIMojHEHUE
ICHCTBVIOIIEH MOJICIIH 3JIEKTDOCKOIIA

Ha6op mo
AIEKTPOCTATUKE

25.

[TpuHOMO Cynepno3uU CUIT U
oJIEN

PaGora HaJx cOCTaBIICHHMEM TEKCTOBBIX 3a7a4
«Mos 3amaya Ha TNPUMEHEHHE 3aKOHa
COXPaHEHUSI AIICKTPUUECKOTO 3apsijia U 3aKOHA
Kynona» u uUX mocIenymwliee peneHue
QHAJIUTHYECKUM WUJIA TpauIeCcKUM CIocoOoM




26. CuoBbi€ TMHUHA MOXKHO [IpakTrueckast pabora B Majibix rpynnax Haj HaGop mo
YBUETh co3gaHueM moaenu «lldmyine yenoBeukn», 31€KTPOCTaTUKE
00CyXJIeHHE U 00BSICHEHHE PE3yIbTaTOB.
217. Kakumu ObIBatoT HOCUTENTU [IpocMoTp u oOcyxnaenue Buzaeo c caiira) Komnsrorep, mpoekrtop,
3apsaa? www.elementv.ru  «CBOOOJHBIE HOCHUTEIIH| PE3CHTAIMU yUaIlHXCs.
3apsian»
28. Onexrpuueckuit Tok. Cuma Pabora B rpymmax. JLP. «WM3mepenue| JaTunku Toka u
TOKa, HAIPsDKEHUE, CONMPOTHUBJICHUS IPOBOIHUKA. HaIpsDKEHUS U3
COMPOTHUBJICHHE. komiuiekra «l{udpposas
nabopatopusi» Touka
pocra.
29. AnbTepHaTuBHBIC UCTOUHUKK  |OOCyXJeHHe JOKJIaJ0B M  Ipe3eHTaluin
TOKa yJaluxcs Ha TEMY: «Hctounuku
DIEKTPUYECKOTO0 TOKa: HUCTOpUSA CO3JaHUS
raJIbBAHUYECKOTO AIIEMEHTa u
PIIEKTPUYECKOTO JIBUTATES»
31. TemoBas otnaua HarpeBatens |[Ipaktudeckass pabora B Majbix rpymnnax| J[aryuku Toka u
«HccnenoBanue TEIUIOBOU OTAa4y| TEMIIEPATYPHI U3
HarpeBarens», oOcyxkiaeHue u oObsicHeHue| komruiekTa «{udposas
pesynbratoB. Cnocoosl moBbimenuss TOH| maGoparopus» Touka
HarpeBaTeIbHOTO AJIEMEHTA pocra.
32. Conporunenue nmpoBoguuka  |[Ipaktudeckass pabora B Majbix rpymnmnax| Jaryuku Toka u
«3mMepeHue  yAeNbHOrO  CONPOTHUBIICHHUSA| HAIPSKEHUS U3
MPOBOJIHMKA», OOCYXKIeHue H oO0bsicHeHHe| kKoMiuiekTa «lludposas
PE3yNIbTATOB. nabopatopusi» Touka
pocra.
TEMA 8. QJJIEKTPOMATI'HUTHBIE SABJIEHUA — 3 YACA
33. [IpakTrueckoe MpuMEHEHHE [lpakTtuyeckas paboTa B Manbix rpynmnax| JlaTauku Toka u
MAarHUTHOTO JIEMCTBUSA «CbOopka snexkrpomarauta. COOpKa MOJAENH| HAMPSIKEHUS U3
AIEKTPUYECKOIO TOKa DIIEKTPOABUTATEIIS, o0cyxkaeHue u| xomruiekTa «lludponas
oObsicHeHHe pe3ynbTatoB. JI.P. nabopatopusi» Touka
pocra.
34. Kax yBuners maruutHoe none? |[Ipaktudeckas paboTa B Manbix rpynmax| JlaTauku Toka u

«HccnenoBanue MarHUTHOTO OJIS
NPOBOJIHUKA C TOKOM», OOCYXJICHHE U
00BSCHEHHE PE3YIIHTATOB.

MarHUTHOTO TIOJISI M3
komruiekTa «l{udposas
naboparopusi» Touka
pocra.



http://www.elementy.ru/
http://www.elementy.ru/
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