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1. NOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMMa cocTaBiieHa JUIsl 3aHATUHN ¢ ydamuMmucs 8-9 kiiaccoB BO BTOPOIl MOJIOBUHE JHA B COOTBETCTBUHU C HOBBIMU
tpeboBanusmMu OI'OC cpenneit crynenu o01ero oopa3oBaHusl BTOPOTO MTOKOJICHHS.

Hacrosmas pabouas nporpamma «lIpuxnannoe npumenenue Gpu3nkm» pa3padoTaHa C yueToM:

» @enepanbhoro 3akoHa Ne 273 ot 29.12.2012 roxa «O6 o6pa3oBanuu B Poccuiickoii deneparmm»

* [Ipukaza MunoOpnayku Poccum ot 29.08.2013 roma Ne 1008 «OO6 yrBepkaenuu Ilopsaka opraHu3alii U OCYIIECTBICHUS
00pa30BaTeNnbHOH 1eATEIbHOCTH MO JOMOIHUTEIBHBIM 00111€00pa30BaTEIbHBIM MPOTpaMMam)

* [Iucema MunncrepctBa oOpasoBanusi Hayku P® ot 18.11.2015 Ne 09-3242 «Metoanueckie pEeKOMEHIAIMH 110 MPOSKTHPOBAHUIO
JIOTIOJTHUTEIIBHBIX 00IIepa3BUBAIOIINX IIPOrpaMM (BKIJIIOYas pa3HOYPOBHEBbBIE POTPaMMbI»

* Canllun2.4.4.3172-14"CanutapHO-31HUIEeMUOIOTHYECKIE TPEOOBAHNUS K YCTPONCTBY, COJIEPKAHUIO U OPTaHU3AIUHN PexXUMa pabOThI
00pa3oBaTeNbHbIX OpraHU3aIMi TOMOIHUTETFHOTO 00pa30BaHus AETEi»

Pabouasi nporpamMmma npeamnosiaraer MCHoJib30BaHue CpeACcTB 00yueHUs1 M BocnuTaHus nenrpa "Touka pocra'.

I/ICHOJII)?;OBaHI/IC III/I(l)pOBI)IX JATYNKOB B KAUCCTBC I/I3M€pI/ITeJII)HI)IX I/IHCTp}IMeHTOB NU3MCHJCT IMOAXOObI K HpOBeI[eHI/IIO HpHMI)IX I/ISMepeHI/Iﬁ
(bU3UYECKUX BEITMYHH.

TpaauioHHO B KaueCTBE CPEACTB U3MEPEHUS HCIIOIb30BAINUCH IPOCTEHIIINE MHCTPYMEHTHI (phIYa)KHBIE BECHI U Pa3HOBECHI, MEH3YpKa,
JTUHAMOMETP, TEPMOMETP) U CTPEIOYHBIE TPUOOPHI (aMIIEPMETP U BOIBTMETD).

Hcnonp3oBanne nUQPOBBIX JAaTYMKOB MO3BOJIIET HA COBEPIICHHO IPYrOM KaueCTBEHHOM YPOBHE IPOM3BOJIUTH M3MEPEHUS BPEMEHH,
paCCTOSIHI/ISI, NMECTHh BO3MOXKHOCTH pGFI/ICTpI/IpOBaTI) 158 Ha6J'IIO)IaTI> N3MCHCHUEC BO BpCMCHI/I TAaKUX BCINYHUH KaK TeMnepaTypa, SHGKTpI/I‘ICCKOG
HalnpsHKeHUe, Cujla TOKa U T. .

Jlist paboThI ¢ UGPPOBBIMH TaTYMKAMH HCIIONB3YETCs CIEIHalbHOE MPOTPaMMHOE 00eclieueHre, yCTaHOBICHHOE Ha KoMITbtoTep. s
KOMMYHHUKAIMHU HU(POBBIX JaTYUKOB, 3aIIMCU U XpaHEHUSI UHPOPMAIUH, TOJTyYEHHOU ¢ MX OMOIIIbI0, I(poBast 1ad0paTopust UCIOJIb3YETCs B
KOMIUIEKTE ¢ HOYTOYKOM C HEOOXOJAMMBIM YCTaHOBJICHHBIM IIPOTPAMMHBIM 00ECTICUeHHEM.

Hcnonp3oBaHne KOMIBIOTEPHON (OPMBI pETUCTPALIMH MTOJIYYEHHBIX 3HAYEHHUH U TOCTPOCHUS IPapUKOB U3MEHSIET MOAXO0/IbI K 0()OPMIIEHUIO
71a00paTOPHBIX U MPAKTUYECKUX padOT 00yUJaIOITUMUCS.

JlaHHbIe, MOJYyYEHHBIE MPH MOMOIMU HU(POBBIX MATYUKOB, BHOCITCS B DJEKTPOHHBIE TAONUIBI, YTO MO3BOJISIET CTPOUTH Tpaduxu
SaBHCHMOCTeﬁ Hccneﬂyeme BCIIMYUHUH Ha 3KpaHe KOMHBIOTepa. Ha OCHOBAHHUU DOTHUX Fpa(l)I/IKOB acjIaTb BBIBOJABI O xapaKTepe 3aBUCUMOCTHU
BEJIMYMH OT BPEMEHHU WIH JIpYruX napamerpos. Mcnonb3oBanue nU(poBbIX 1a00paTOPUil CYIIIECTBEHHO PACIIUPSIET CIIEKTP BO3MOKHBIX OMBITOB
7 VICCIIEJOBAHMM.



B mporecce pa3paboTKH HporpaMMmbl TJIABHBIM OPHEHTUPOM CTala I[eJb TapMOHHYHOTO EIWHCTBA JIMYHOCTHOTO, MO3HABATEIBHOTO,
KOMMYHHUKaTHBHOTO ¥ COLMAJIbHOIO PAa3BUTHsl Yy4YallMXCs, BOCIUTAHHE y HUX HHTEpeca K AaKTHBHOMY IIO3HAHMIO 3aKOHOB IPUPOIBI,
YBa)XUTEJIBHOTO OTHOIICHHS K TPY.Y.

[Iporpamma umeeT eCTECTBEHHOHAYUYHYIO HAIIPaBICHHOCTD.

[Iporpamma mpeaHa3HaueHA IS YYalIMXCS, JKEIAIOUIMX MMO3HAKOMHUTLCS C MPUEMAaMHU, METOJAaMHU M CHOCO0AMH TPUKIAIHOTO MPUMEHEHUS
(HU3KMKH B IPAKTUYECKOM )KU3HH, TOKA3aTh POJb (PU3UKHU KaK HAYKH B PAKTHUYCCKOM JICSITEIbHOCTH YEJIOBEKA.

[IIKONBFHUKK MOTyYaT PEeabHYI0 BO3MOXKHOCTH O3HAKOMHUTBHCSI HE TOJIBKO C TEOPETUUSCKUMH MaTepUallaMd, HO M MPUOOPECTH MPAKTHYCCKHE
YMEHHUSI U HABBIKH HCIIOJIb30BAaHUS MPUKIIAMHBIX 3HAHU, 4TO OyJeT CIOCOOCTBOBATh PACHIMPEHHIO 3HAHMN y4YalIMXCs O MpeaMeTe, 0oliee YETKOU
npo(OPHEHTAIIMOHHOM HAIIPABICHHOCTH JAIBHEHILIET0 HX 00yYCHHUS.

Kypc paccunran Ha 34 yaca.

JlaHHBII KypC BHEYPOUYHOIA ACATEILHOCTH HMEET CBOCH LEIbI0 PA3BUTHE MBIIUICHHUS, IPEXKAE BCEro, 1 (POPMUPOBAHUE CHCTEMHOT'O MBIIILICHHUSI.
W3yuenne npeamera «DPu3nkay CrIocOOCTBYET PELICHHUIO CIISTYIOINX 3a/1a4:

e  3HAKOMCTBa OOYYAIOILIMXCS C METOJJOM HayYHOTO MO3HAHMS U METOAAMH HCCIICJOBAaHUS OOBEKTOB U SIBJICHUI TPUPOIBI;

e  mpuoOpeTeHus 00YyJAIOMIMMUCS 3HAHUN O MEXaHWYECKUX SIBIICHUSX, (PU3MUECKUX BETMUNHAX, XapaKTEPU3YIOIINX STH SBJICHUS;

e (dopmupoBaHHe y OOYYarOIIMXCS YMEHHUI HAOJIHOIATh NPUPOIHBIC SIBICHUS U BBIIOIHATH OMBITHI, Ja0OpaTOPHBIC PaObOThI U
IKCIIEPUMEHTANIBHBIC UCCIICIOBAHHS C UCIIOIb30BAHUEM H3MEPHUTEIBHBIX IPUOOPOB;

e  OBJaJEHUS O0yYarOIIMMHCS TaKUMHU OOIIEHAyYHBIMU MOHATUSMH, KaK MPHUPOJHOE SBJICHHUE, SMIMPUYECKH YCTAaHOBJIEHHBIN (haKT,
npo0JiemMa, TUIIOTe3a, TEOPETUICCKUIN BBIBO/I, PE3YJIbTAT 3KCIIEPUMEHTAITLHOM TPOBEPKH;

® [OHMMaHHE OOYYAIOIIMMUCS OTIMYHMI HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(OPMALMH, IIEHHOCTH HAYKH /ISl yOBJICTBOPCHHUS
OBITOBBIX, POU3BOJICTBEHHBIX M KYJIbTYPHBIX MMOTPEOHOCTEH YenoBeKa.

LlenHOCTHBIMH OPHEHTHPAMH [P OCBOCHUH Kypca CIIyKaT: COLMalbHAsl CONMIAPHOCTh, TPYA M TBOPUYECTBO, HayKa, HCKYCCTBO, MPHUPOAA,
YEJIOBEYECTBO U €T0 Pa3BHUTHE.



2. PE3YJIBTATBI OCBOEHUS «(ITIPAKTUYECKOE IPUMEHEHHUE ®U3UKHN»

Nzyuenne kypca «lIpaktuueckoe npuMeHeHHEe (pU3MKHM» HANpaBiIeHO Ha (HOPMUPOBAHHE JUYHOCTHBIX, METANPEAMETHBIX U NMpeAMeTHbIX
pe3yJIbTaTOB O0YyYeHHs, COOTBETCTBYIOLIMX TpeOOBaHUAM (heAepalbHOrO TOCYAapCTBEHHOIO 00pa3oBaTelIbHOIO CTaHAapTa OCHOBHOIO OOLIEro
00pa3zoBaHus:

JIn4yHOCTHBIE pe3yJIbTaThI:

1. ®opmupoBaHre OTBETCTBEHHOTO OTHOIICHHUS K YYEHHUIO, TOTOBHOCTH W CIIOCOOHOCTH K CaMOOOpa30BaHUIO M CAMOPAa3BUTHIO HA OCHOBE
MOTHUBAIMK K 00y4EHHIO U IO3HAHUIO, PA3BUTHE CAMOCTOSATEILHOCTU B IPUOOPETEHUH U COBEPIICHCTBOBAHUY HOBBIX 3HaHUII;

2. ®opMHUpOBaHUE IO3HABATEIBHBIX HMHTEPECOB, PAa3BUTHE WHTEIUIEKTYaJbHBIX, TBOPYECKHX CIIOCOOHOCTEH, (HhOpMUpPOBAHHE OCO3HAHHOTO
BbIOOpa U IOCTPOEHUE AabHENIIeH HHANBUIYAIbHOM TPAaEKTOPUU 00pa30BaHHUS;

3. Bocriuranue poccuiCKO# rpak JaHCKON HIICHTUYHOCTH: TATPUOTU3MA, YBaKeHUs K OTeUecTBY, OCO3HAHUS BKJIaJa OTEYECTBEHHBIX YUCHBIX B
pa3BUTHE MUPOBOI HAayKH;

4. ®opMupoBaHME LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U OOIIECTBEHHOH NpPaKTUKH,
yOeXJI€HHOCTH B BO3MOXKHOCTH IIO3HAHUS HPUPOJbI, B HEOOXOJUMOCTH pa3yMHOIO HCIOJb30BaHMUSA [OCTM)KEHUM HAayKHM M TEXHOJIOTHUH i
JATbHEHMIIETO pa3BUTHS YEIIOBEUECKOTo OOIIeCTBa, YBAKECHHUS K TBOPIIAM HAYKH U TEXHUKH, OTHOUICHHUS K (PU3MKE KaK K AJIEMEHTY 00IIeUeTI0BEYeCKOM
KYJIBTYPBI;

5. YMeHHue KOHTPOJIMPOBATh IPOLECC U PE3YJIbTAT YUeOHOM U HCCIe10BaTENIbCKON 1EATENbHOCTH B IPOLIECCE U3YyUEHUS 3aKOHOB IPUPO/IBL;

6. ®opMHUpOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIEHHHM W COTPYIHUYECTBE CO CBEPCTHMKAMM, JE€TbMH CTapIIEro M MIaJIIIero
BO3pacTa, B3pOCIBIMH B IIpolecce 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIIE0BATENbCKON, TBOPYECKOM W JPYrMX BHJIOB
JESATENIHOCTH;

7. ®OopMHUPOBaHUE OCHOB 3KOJIOIMYECKON KYIbTYpPbI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIUIEHUS, pa3BUTHE OIbITA
9KOJIOTUYECKH OPUEHTUPOBAHHOMN pedIeKCHBHO-OIIEHOUHOM JAEATEIbHOCTH B )KU3HEHHBIX CUTYAIHIX

8. KpUTHYHOCTH MBIIIUICHUSI, THUIIMATHBA, HAXOJYUBOCTh, aKTUBHOCTD TP PEIICHUH MPAKTUIECKUX 3a7ad.

MertanpeamMeTHble pe3yJIbTAThI:

1. YMeHune caMOCTOSITENIbHO OMPENENsATh eI CBOET0 OO0y4YeHHUs, CTaBUTh U (POpMyIHUpoBaTh g ceOsi HOBBIC 3a7aud B y4eOe, pa3BUBaATh
MOTHBBI U1 HHTEPECHI CBOEH [T03HABATENBHOMN AEATEIbHOCTH;

2. YMEHHE COOTHOCHUTH CBOW JCUCTBHUS C IUTAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISITH KOHTPOJb CBOEH NEATEIFHOCTH B IPOIIECCe
JOCTIDKEHUST Pe3ysibTaTa, OMpEeAessTh CIOCOObI ASHCTBUI B paMKax MpEAJIOKEHHBIX YCIOBHHA M TpeOOBaHUM, KOPPEKTHPOBATh CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalNEN;

3. YMeHue ompenesATh MOHATHS, CO3/laBaTh OOOOIICHWsS, YCTaHABIMBATH AHAJIOTHH, KIACCH(PHIMPOBATH, CAMOCTOSTEILHO BHIOMPATH
OCHOBAHHMSA U KPUTEPUU s KITaCCHU(PUKAIINH;

4. YcTraHaBIMBaTh NMPUYMHHO-CIIEACTBEHHBIE CBS3U, CTPOUTH JIOTHUECKOE PACCYXKJEHUE, YMO3aK/II0OUeHne (MHAYKTUBHOE, ACIYKTUBHOE U IO
aHaJIOTHH) U JIeJIaTh BBIBOJIBI,

5. Pa3BuTHe KOMIETEHTHOCTH B 00J1aCTH UCMOIb30BaHUS HH(POPMAIIHIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;



6. IlepBoHavyanbHBIE MpEICTaBICHUS 00 MAEAX W O MeTodax (M3MKM Kak 00 YHHBEpCaJIbHOM MHCTPYMEHTE HAYKH M TEXHUKH, O CPEICTBE
MOJICJINPOBAHUS SABJICHUN U IPOLIECCOB;

7. YMeHnue BUAETh (U3NUECKYIO 3a/1a4y B KOHTEKCTE MTPOOJIEMHOMN CUTYaIlUH B IPYTUX TUCIMILIMHAX, B OKPYKAIOIIECH KU3HHU,

8. YMeHue HaxoQWTh B PA3IMYHBIX HMCTOYHHKAX HH(POPMAIUIO, HEOOXOAMMYIO JUIsl pemeHus (PU3MYECKHX 3aJad, W TPEACTaBIATH €¢ B
HOHATHON (hopMe, IPUHUMATH PELICHUE B YCIOBHUX HEMOJIHOM MM N30BITOYHOMN, TOUHOW WIIM BEPOSITHOCTHOM MH(pOpMALUH;

9. YMeHue opraHu30BBIBaTh yueOHOE COTPYJHHYECTBO M COBMECTHYIO JCSITEIBHOCTD C YUUTEIEM U CBEPCTHUKAMU; pabOTaTh MHAWBUIYAIBHO U
B TIpyIIe: HaXoAWTh OOIlee pelleHue M paspemarb KOH(MIMKTBI Ha OCHOBE COIVIACOBAHMS MO3MLIMHA M ydyeTa HHTEpecoB; (HopMyIupoBaTh,
apryMEHTHUPOBAaTh U OTCTAUBATh CBOC MHEHUE.

10. YMeHue BBLABUTaTh THIIOTE3BI IPH PEILICHUH 337]a4i IOHUMAaTh HEOOXOJMMOCTb UX IPOBEPKH;

11. [ToHnmMaHue CYIIHOCTH AITOPUTMUYECKUX MTPEIIHCAHUN U YMEHHE AeHCTBOBATh B COOTBETCTBUU C MIPEIOKEHHBIM aJITOPUTMOM.

IIpeameTHBbIe pe3y/bTaThI:

1. Oco3HaHue LIEHHOCTH U 3HA4YE€HUs (DU3MKU U €€ 3aKOHOB ISl MOBCEJHEBHOW XU3HU YEJIOBEKAa M €€ POJIM B Pa3BUTUU MaTepUAIbHON U
JYXOBHOW KYJIBTYpBI.

2. ®opMHpOBaHUE MPEACTABIECHUN O 3aKOHOMEPHOM CBA3M M MO3HABAEMOCTH SIBICHUH NPHUPOJbI, 00 OOBEKTHBHOCTU HAYYHOTO 3HAHHUS, O
cucreMoobpa3yromeil poiu GU3MKH JUTs pa3BUTHSL APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTH.

3. ®opmMupoBaHHUE MPEJCTABICHUNA O 3aKOHOMEPHOW CBS3M U MO3HABAEMOCTHU SIBJICHUH MPUPOJbI, 00 OOBEKTUBHOCTH HAYYHOI'O IMO3HAHUS, O
cucTemMoo0pa3yroniei poau GU3NKY [l pa3BUTUSL APYTUX HAYK, TEXHUKH U TEXHOJIOTHH.

4. ®opMHpoBaHUE NEPBOHAYAIIBHBIX MPEACTaBICHUH O (pU3MUECKON CYITHOCTH SIBIEHUI NPUPOIbI, BUaX MAaTepUH, YCBOEHUE OCHOBHBIX HJeH
¢u3KKK TeraoBbIX sBiIeHUN (O0cHOBHBIX nonoxeHnid MKT, 3akoHOB TepMOAMHAMUKH, OCHOBHBIX NMPHUHIMIIOB Pa0OTHI TEIJIOBBIX MAlllMH, 3aKOHOB
JIEKTPOCTATUKH, TIOCTOSIHHOTO TOKa, Amriepa, JlopeH1a).

5. YcBoeHHMs cMbIciia (U3WYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBS3b (U3NYECKUX SIBJICHUH, OBJIAJICHHME MOHATHUMHBIM ammapaTtoM |
CHUMBOJIMYECKUM S3BIKOM (PU3HKH.

6. ®opMupoBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yIbTaTa H3y4eHUs (yHJaMEHTAIBHBIX 3aKOHOB (PM3UKH; YMEHHS MTOJIB30BATHCS METOIaMHU
HAYYHOTO TO3HAHUS MPUPOIBI: MPOBOJIUTH HAOIIOEHHS, CTPOUTh MOJEIH M BBIABUIATh TMIIOTE3bI, OTBICKUBATh U (HOPMYJIHPOBATh JOKA3aTENbCTBA
BBIIBUHYTBIX THIIOTE3; IJIAHUPOBATH M BBIMOJHATH 3KCHEPUMEHTHI, MPOBOIUThH NPSMble U KOCBEHHbIE M3MEPEHMsI C HCIOJb30BaHHUEM IMPUOOPOB,
00pabaTbIBaTh pe3yabTaThl U3MEPEHU, TOHUMATh HEN30EKHOCTh MOTPEIIHOCTEH JIFOOBIX N3MEPEHUHl, OLIEHUBATh IPAHUIIBI IOTPEIIHOCTEH U3MEPEHUH,
MPEJICTaBIISTh PE3yJIbTaThl U3MEPEHUH C MOMOILBIO TaONIUL, TPAPUKOB U POPMYII.

7. OGHapyXuBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMHU BEIIMYMHAMH, BBIBOJUTH U3 3KCIEPUMEHTAIBHBIX (PAKTOB U TEOPETHUYECKUX MOJeei
¢buznyeckue 3aK0Hbl, O0BSACHATH MOJTYYEHHBIE PE3YIbTAThI U JIENaTh BHIBOJIBI;

8. Ilonnmanue (puU3NUECKMX OCHOB M NPHUHIMIIOB JEHCTBHs (paOOThI) MAIIMH U MEXAaHU3MOB, CPEICTB NEPEIBMKEHUS U CBS3U, OBITOBBIX
npuOOpPOB, MPOMBIIIIEHHBIX TEXHOJIOTHYECKUX IMPOILIECCOB, BIUSHUS MX Ha OKPYXKAIOIIYI0 CPeAy; OCO3HAHUE BO3MOXHBIX MPUYMH TEXHOTEHHBIX U
9KOJIOTUYECKUX KaTacTpod;



9. ®opMupoBaHue yMEHHUS NPUMEHATH TEOPETHUYECKHE 3HAHUS MO (U3MKE Ha MpaKTUKe, peliath (U3MYecKHe 3aJaud; IUIaHWPOBAaTh B
MOBCE/IHEBHOM >KM3HU CBOMU JCHCTBUS C MPUMEHEHHUEM IOJyYEHHBIX 3HAHUN 3aKOHOB MEXAHHUKH; YMEHHUS MOJIb30BAaThCA (DPU3MUECKHM TEKCTOM
(aHamM3UpOBaTh, W3BJICKATh HEOOXOAMMYIO HWH(OpPMAIHMIO), TOYHO W TPAMOTHO BBHIpaXaTh CBOM MBICIH C TPUMEHEHHEM MaTeMaTUYeCKOU
TEPMHUHOJIOTHH U CUMBOJIMKH, TPOBOAUTD KIIACCU(UKALIUH, IOTUYECKUE 00OCHOBAHUS;

10. Brnagenue 6a30BbIM NOHATUHHBIM allIapaToOM [0 OCHOBHBIM pa3jieiaM COJIep KaHUs.

3. COAEP)KAHUE «(IIPAKTUYECKOE IPUMEHEHUE ®U3UKN»

TEMA 1. CTPOEHUE U CBOMCTBA BEHIECTBA —-54YACOB

Crpoenue BemecTBa. B3anumoeiicTBre yacTuil BemecTBa. Moien CTpOCHHUS Ta30B, XKUIKOCTESH U TBEP/IBbIX TEIL.
Jlabopamopuvie pabomoi:

W3mepeHue pa3MepoB MOJIEKYJI C IIOMOIIIBO MAJIETKH.

W3mepenune pa3MepoB MajbIX TEJI METOIOM PS/IOB.

IIpumepnvie memvl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.!

Coznanue 00beMHOM MOJIEITH KPUCTAIUTMYECKON PEIIETKH HEKOTOPHIX BEIIECTB.

CriocoObl M3MEPEHHUST Pa3MEPOB MOJICKYJI.

Dopmbl opeanuzayuu desmenbHOCMU — KIACCHO-ypOUYHas, perlaMeHTHPOBAaHHAsI AUCKYCCHS, pabdoTa B MaJIbIX TpyIax
Buowvl desmenvHocmu — uteHue M OOCYXXIEHHE TEKCTa CTaTed MHTEPHET-CAaWTOB, OOCYXACHHE NOKIAJ0B U TMPE3CHTAIMil, COCTaBICHHUE U
perieHue 3aaa4, 00CyKJIeHHuEe CITOCOO0B PEIICHMUS.

TAMA 2. OCHOBbI TEPMOJUHAMMUKHU - 7 YACOB

TeroBoe paBHOBecue. Temmeparypa u criocoOsl ee m3meperus. CB3b TeMIEpaTyphbl CO CKOPOCTHIO XaOTHYECKOTO TBMKCHHUS YACTHII.
BHyTpenHss sHeprus u crnocoObl ee u3MeHeHus. Bunapl TennooOMena. KoauuecTBo TemmoTsl. YenbHas TEIIOEMKOCTh. 3aKOH COXpaHEHHUs
SHEPrUM B TEIJIOBBIX Mpoleccax. HeodpaTumMocTs mpoieccoB TEI000MeHa.

Jlabopamopuvie pabomoi:

W3mepenue TemMiieparypsl BO3/lyXa, BOJIbI, TOYBBI.

CriocoObI M3MEHEHMs BHYTPEHHEH YHEPTHH.

[Tonmy4yeHue TEIIOTHI TPU TPEHUH U yIape.

N3ydenne ckopocTH TEmI000MeHa.

W3mepenue yaeabHON TeII0EMKOCTH KUKOCTH

DkcnepuMeHTalbHas padota «IddeKT BoasHOM GaH»

IIpumepHvie membl nPOEKMHBIX U UCCIEO08AMENLCKUX pAOOM.:

HcTopus cozmanust mpuOOpOB IS M3MEPEHUS TEMIIEPATYPHI.

Bunpl Teruionepeaayun, UCIONIb30BaHUE B TEXHHUKE U OBITY.

Vcnonb3oBaHue 3HaHUH O BUAX TEIUIOOOMEHA B CTPOUTEINILCTBE.

Hcnonk3oBaHue 3HaHMH 0 BUaX TEIUiooOMeHa B paboTe Moebepa.

Beunsrit guratens — Mud UM peaibHOCTH?

Dopmbl opeanuzayuu desmenbHOCmU — KIACCHO-YpOUYHasi, perlaMeHTUPOBAaHHAsI AUCKYCCH, paboTa B MaJIbIX TpyIax



Buowvr oesmenvrocmu — yTeHHE W OOCYXJIEHHE TEKCTa CTaTeil MHTEPHET-CAMTOB, OOCY)KIEHHE JIOKJIAJO0B U IPE3CHTAIMi, COCTABICHUE U
pelieHue 3a1a4, o0CyKIeHHe CIOCOO0B PEIICHHUS.

TEMA 3. UBMEHEHUE ATPETATHBIX COCTOSIHUI BEILIECTBA -4 YACA
Vcnapenue v KOHACHCAIHS, KHTICHHE. 3aBUCHMOCTbD TEeMIIEPaTyphl KHTICHHS OT JIaBJeHUs. BiakHOCTh Bo3ayxa. [InaBieHne u KpucTauiu3anusi.
VY nenpHas TEmIoTa IIaBJIeHHs U Tapoo0pa3oBaHus. Y 1eibHas TEIJI0oTa cropanus. Pacyer KoaudecTBa TEIUIOTHI TPH TETIIO00MEHe.
Jlabopamopnuwie pabomol.
N3ydeHne 3aBUCHMOCTH CKOPOCTH UCIIAPSHUS OT BHEITHUX YCIIOBUH M CTPOCHUS BEIIECTBA.
W3mepenne BIaXHOCTH BO3yXa.
Ipumepnvie memovl POEKMHBIX U UCCTIEO08AMENLCKUX PAOOM:
PocT kprcTauioB: 3aBUCUMOCTb CKOPOCTH POCTA OT BHEITHUX YCIOBHIA.
Poct kpucTamioB: 3aBUHCUMOCTh (POPMBI KPUCTALTHYECKON PEIIETKH OT IPUMECEH.
TemmoBsie siBICHUS B POTBKIOPE PA3HBIX HAPOJIOB.
Dopmbl opeanuzayuu desmerbHOCmU — KJIACCHO-YPOUYHas, perllaMeHTUPOBaHHAsI JUCKYCCHSI, pa0doTa B MaJIbIX IpyIax
Buowvr oesmenvnocmu — uteHne M OOCYXJIEHUE TEKCTa CTaTell MHTEPHET-CAWTOB, OOCYXICHHE JIOKJIAZOB W IPE3CHTAIMi, COCTABICHUE U
peleHue 3a1a4, 00CYKJICHHE CIIOCOOOB PEIICHHMS.

TEMA 4. T’A30BBIE 3AKOHBI -4 YACA

l"azoBbIe 3akoHbBI: 3aKk0H boinsa-Mapuotra, 3akoH Llap:s, 3akon ['eit-JIlroccaka. OO0beTuHEHHBIN Ta30BbIN 3aKOH.

Jlabopamopuvie pabomoi:

DKkcnepuMeHTallbHas poBepka 3akoHa ['ei-Jltoccaka

IIpumeprvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.!

CocrapneHre aBTOPCKOM 3a/1a4u 0 TEME TIIaBBI.

Dopmvl opeanuzayuu desamenrbHOCMUY — KIIACCHO-YPOUYHasi, periiaMeHTUPOBaHHAas IUCKYCCHS, paboTa B MaJIbIX TPYIIIax

Buowi desmenvbhocmu — uTeHrue W OOCY)KJIEHHME TEKCTa CTaTe WHTEPHET-CAWTOB, OOCYKJEHHWE NOKIAI0B M TPE3EHTAIMH, COCTaBICHUE W
pelieHue 3a1a4, 00CyKIASHHE CIIOCOOOB PEIICHHUS.

TEMA 5. TEIIJIOBBIE MAIIUHBI - 3 YACA

IIpeoOpa3oBanue >Hepruu B TEIIOBbIX MainHax. [lapoBas TypOuna, JIBC, peaktuBnblii asuratens. KIIJ{ temnoBoro asuratens. [lpunimn
JIEWCTBUS XOJOAMILHON MAITHHEL.

IIpumepHvie membl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

I'panune npumenenus JIBC u skonoruueckue npodieMbl €ro UCIOJIb30BAHMUS.

Paznuuue B ycTpoicTBe pabOThI YETBIPEXTAKTHOTO ABUTATENsS U AU3EIs.

PeakTuBHBIE IBHUTATEN.

Dopmbl opeanuzayuu desmenbHOCmU — KIACCHO-ypOUYHas, perlaMeHTUPOBaHHAsI AUCKYCCH, paboTa B MaJIbIX TpyIIax

Buowvr oesmenvnocmu — uteHne M OOCYXJIEHHE TEKCTa CTaTell MHTEPHET-CAalTOB, 0OCYXJIEHHE JIOKJIAJO0B U IPE3CHTALMH, COCTAaBICHUE U
pelieHue 3aaa4, o0CyKIeHUE CIIOCOO0B PEIICHHS.



TEMA 6. QJIEKTPUUECKHUE SAIBJIEHUSA - 9 UACA
1.DnexTpu3zanus Tein. J(Ba BUia 3JIeKTpUUECKUX 3apsA10B, UX B3aumojiericTBre. 3akoH Kynona. [IpuHnun cyneprno3uiumy cuil.
DNEKTpUUECKOE I0JI€ U €ro JeiCTBUE Ha 3iekTpuueckue 3apsaasl. Hanpsokennocts DIl JIunun nanpsxenHoctu OIl. Konnencarop, sHeprus
OII xoHeHcaTopa.
IIpumepHvie membl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
HccnenoBanue B3auMOIEHCTBUS 3apSKCHHBIX TEIL.
Beinonnenune qeHCTBYOMEN MOJEIH MIEKTPOCKOIIA.
Mogenp «llngmymme 4enoBeyKn»
CocraBiieHne aBTOPCKOU 3ajauu 110 TEME IJ1aBbl.
Dopmbl opeanuzayuu oesmenbHOCmU — KIACCHO-ypOUHasi, perylaMeHTUPOBaHHasl AMCKYCCHs, paboTa B MajbIX Ipymnax
Buowvr oesmenvnocmu — ureHue U OOCYXJEHHE TEKCTa CTaTell MHTEPHET-CAlTOB, O0OCY)XIEHHE NOKJIAZOB U IMpPE3eHTAlMi, COCTaBIEHUE U
peleHue 3ajay, 00CyXJJeHHe CIOCOO0B PEILICHMS.
2.IlocTostHHBIN 3JEKTpUYeCKUid TOK. HocuTenn »sIeKTpHUYEcCKHX 3apsAJoB B pa3IMYHBIX BellecTBax. [loTynmpoBOJHHKOBBIE MPHUOOPHI.
Hanpasiienue u cuna Toka. DJIEKTPUYECKUI TOK B IPOBOAHMKAX. 3akoH OMma mia yuyacTtka nenu. ConpoTuBieHue NnpoBogHuka. M3mepenue
CHJIBI TOKA ¥ HanpspKeHus. PaboTa u MoImHOCTh TOKa. MICTOYHHUKY 31eKTprueckoro Toka. 3akoH /xoyms-Jlenna.
Jlabopamopuvie pabomoi:
N3mepenne conpoTUBIEHUS TPOBOIHUKA
HccenenoBanue TEIIOBOM OTAAYN HATPEBATEIIA.
N3mepenne yaenbHoro COnpoTUBIEHUS IPOBOHMKA.
HccnepoBanue TEIIOBON OTAAa4M HarpeBaTes.
IIpumepnvie memol NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
CocraBiieHnEe aBTOPCKOU 3a7jauul 10 TEME TJIaBBl.
Dopmbl opeanuszayuu 0esamenrbHOCMU — KIIACCHO-YPOUHasl, perilaMeHTUPOBaHHAas IMUCKYCCHs, pabdoTa B MaJIbIX TpYIIax
Buowvr oesmenvrocmu — uTeHHe U OOCYXJEHHE TEKCTa CTaTeil MHTEpHET-CalTOB, OOCYXJEHHE JIOKJIAJO0B M IPE3eHTAIMi, COCTAaBICHUE U
pernieHue 3aaa4, 00CyKJIeHHEe CITIOCOO0B PEIICHMS.

TEMA 8. 9JJIEKTPOMAT'HUTHBIE SABJIEHUS - 3 UACA

MaruuTtHOE B3ammojaeiicTBrue. MaruutHoe noJie. JInaun MaraHutHoW WMHAykuuu. JledictBue MII Ha mpoOBOAHUK C TOKOM. 3aKOH Amrepa.
MarautHoe B3aUMOAEHCTBHE IPOBOJHUKOB C TOKOM. DJIEKTPOJIBUraTeb TOCTOSSHHOIO TOKa. MarHuTHbIE CBOMCTBA BenlecTBa. SBnenne OMMU.
Omnbrtel @apanes. MarHuTHbIN NOTOK. 3akoH OMMU.

Jlabopamopuvie pabomoi:

COopka 351eKTpoMarHuTa.

COopka MOJeNn ANEKTPOABUTATENS.

HccnenoBanne MarHuTHOTO MOJISI IPOBOJIHUKA C TOKOM.

[TosnydyeHne cneKTpoB MarHUTHOTO TTOJISL.

IIpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.!



DNEeKTPOMAarHUTHI: UX YCTPOUCTBO U ipuMeHeHue. [Ipumenenue apnenns DMU B pa3nudHbIX rajKeTax.
Dopmbl opeanuzayuu 0esmenbHOCmuy — KJIaCCHO-ypOYHasl, perjlaMeHTUPOBaHHAS TUCKYCCHsI, paboTa B MaJIbIX IPyITIax

Buowr deamenvnocmu — dreHue u 06CY)KI[CHI/I€ TEKCTa CTaTeu HHTepHCT-caﬁTOB, O6CY)K,Z[€HI/IG JOKJIaA0B H Hpe3eHTaHHI>i, COCTaBJICHHUC N

pelieHue 3a1a4, 00CyXJIeHUE CIIOCOOOB PEIICHHUSL.

4. KAJJEHIAPHO-TEMATHUYECKOE ILIAHUPOBAHUME KYPCA BHEYPOUYHOM JESATEJIBHOCTHU «®U3UKA»

No [Hara
3aHs Tema 3anaTus OcHOBHBbIE BUIbI YI€OHON JIEATEILHOCTH O6opynoBanue
TUS

TEMA 1. CTPOEHUE U CBOUCTBA BEHIECTBA- 4 YACA
1 Crtpoenue BemecTBa. Bzaumopeiicteue [TpocmoTp u oOCyxeHue Bueo ¢ caiita Www.elementy.ru | Kommbrorep, mpoektop
" | 4acTull BEIIECTBA. «CTpoeHue BelecTBay
2 Monenu cTpoeHus ra3oB, )KUJIKOCTEH 1 OO0cyxeHne pa3InyHbIX TUIIOTE3 O CTPOCHUM Pa3IMYHBIX | IPE3eHTalus
TBEPABIX TEN. BELIECTB U JI0KA3aTEIbCTB, UX MOATBEPKAAIOIINX
3 N3mepenue pazmMepoB MOJIEKYII C TOMOLIBIO B 6
| naneTKE, METOZOM PAIOB BITIOJIHEHUE TPAKTUYECKUX PAOOT B MAJIBIX IPYIIIAX
OO6cyxaeHrue JOKJIaJoB M Mpe3eHTAlMi ydamuxcs Ha
4 |B temy: «Co3naHue OOBEMHOW MOJENN KpPUCTAITIMNYECKON
: ri1yOb BelecTBa 0€3 MUKpOCKONa
pEIIeTKH HEKOTOPhIX BemecTB. CIIocoObl M3MEPEHUs
pa3MepoB MOJIEKYJI»
TEMA 2. OCHOBbI TEPMOJIUHAMMUKMU - 7 YACOB
UYrenue u oOCyxkJeHHUE cTaThu caiita Www.elementy.ru o | KommbroTep, mpoexTop
5 Kak nocTuup TEmI0BOro paBHOBECHS? HeoOpaTUMOCTH TEIIOBBIX MpolieccoB. M3yuenune u ananus
" | HeoGpaTtumocTs npoiieccoB WTIOCTPATHBHOTO MaTepuaia Ha mpuMepe MylbThuibma
«/IBeHagaTh MECSALIEB»
OO6cyxaeHue [OKJIaJ0B M Mpe3eHTanui ywammuxcsa Ha | KoMmbriorep, mpoekTop.
temy: «Wcropus cosznanuss npubOpoB Ansg u3MepeHus | JlaTyuk TeMmepaTrypbl U3
6. | Korna u xak uzobpenu repmometp? temneparypb». Co3naHue MoJeian TEPMOMETpa ¢ KUIKUM | kommiiekTa «udposas

U TBepAbIM  pabounm  Teiom. JLP.

TEMIEPATYphl BO3/1yXa, BOJIbI, IOUBBIY.

«3mepenue

Jaboparopus» Touka pocra.
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PabGota B MaJbIx I'pynmax HaJd CO3JaHUCM aJIr'opuTMa
pE€IICHUA KAa4YC€CTBCHHBIX M PACUCTHBIX 3aJad Ha pacucT
HN3MCHCHUA BHyTpGHHGfI OHCPIUHr,; COCTABJICHUC aBTOPCKUX

JaTunk Temneparypsl U3
komiuiekTa «lndposas
Jabdoparopus» Touka pocra.

7. | CyTb nepBoro Hayajia TepMOJMHAMUKU . .
3aqadu 1o Teme «Mosi 3amava Ha pacder u3MeHeHus | CTakaH ¢ ropsyeil ¥ XOIOqHOU
BHyTpeHHel sneprun» JI.P. «CnocoObl n3mMeHeHus BOJIOM.
BHYTPEHHEHN SHEPIUN»
. OO6cyxaeHue [OKIAIOB M Hpe3eHTanui ydamuxcs Ha | Kommbrorep, mpoeKkTo
Hcnonp3oBanne (QU3MYECKUX 3HAHUM O YA 8 5 p - yHar p, P P,
TeMy: «Buzpl Terionepeaun, UCIOJIb30BaHUE B TEXHUKE U | IPE3CHTALIMH y4alIUuXCA.
TEIUIOOOMEHE TIPH CTPOUTEIHCTBE JKUIIbBA, .
8. . .. | 6bITy. Mcnonp3oBaHue 3HaHUN O BUAax TermiooOMeHa B | JlaTymk Temmepatypsl U3
noadope  OAEKAbl, B  XO3SMCTBEHHOH
CTPOUTENBCTBE, B paboTe MoJesbepa». DKCIEPUMEHT koMmiiekTa «lupposas
JeSITEIbHOCTH YEJIOBEKa
«['peer mu mry6a?» Jabdoparopus» Touka pocra.
Pabota B mapax. OOGcyxeHue, 4To Takoe BojsHas Oans, | Kommnbrorep, npoekTop,
rIeé OHa TPUMEHSETCA. OKCIePHUMEHTalbHAs padoTa | Mpe3eHTAIUU yJaiiuXcs.
. «Oddekt BoasiHON OaHM» aTYMK TeMIepaTypbl U3
9. | «Dddekt BoasgHOMN OaHN b A A paryp
komiuiexTa «Hudposas
Jaboparopus» Touka pocra.
Kommnsrorep, npoekrtop,
IpE3eHTALUN yUalluXcsl.
PaboTa B ManbIx rpynnax. Becerna nu BelmonHseTcs 3aK0H P TUH YHat
o JlaTunku Temnepatypsl U
10. | Tloxy4eHue TEIUIOTHI TP TPEHUH U yaape coxpaneHus sHeprun? JIL.P. «llomydyenue TemnoTsl npu
AABJICHHS U3 KOMILIEKTAa
TPEHHUH U yJape».
«[{u¢posas 1abopaTopusn»
Touka pocra.
OO6cyxneHre OKIalI0B U TMpe3eHTaluui amuxcss Ha | Kommerorep, mpoekTo
11. | «Ecnu sHeprus rae-1o OTHUMETCS, TO ...» yxA JVI . p 8 yHam P TP P,
Temy: « Beunslii 1Burarens — Mug wim pearbHOCTH? » IIPE3CHTALMN yJaIIUXCS.
[IpakTuyeckas paboTa B MaibIX rpymnmax mo Teme | JlaTuyuk Temmeparypsl u3
«M3ydenue ckopoctH TemnoooMeHa. M3mepenue ynenbHoll | kommiiekra «Ludposas
12. | U3zmepsiem u ucciegyem! TEIUIOEMKOCTH JKUAKOCTH», OOCYyXJIeHHue H oObsicHeHue | Jaboparopusi» Touka pocra.

pe3yNbTaTOB, MOCTPOCHHE TIpaduyecKoll 3aBUCHUMOCTH

TEMIIEPATYPHI OT BPEMEHU

TEMA 3. UBMEHEHUE ATPET'ATHBIX COCTOSIHUM BEHIECTBA -4 YACA




Kor Aa, Io4YeMy, 4TO U KaK KUIIHUT U

[IpakTnueckass pabora B MalbIX TIpyHmax IO TeMe
«3yueHne 3aBHUCHUMOCTH CKOPOCTHM HCHApeHus OT

JdaTyuk Temneparypbl u3
komiuiekTa «lndposas

13. nenapseTcs BHEIIHUX YCJIOBUHA M CTPOEHHUS BEILECTBa», NMOCTpOcHUE | jaboparopusi» Touka pocra,
rpaMUecKOil  3aBHCUMOCTH CKOPOCTH HCIIAPEHHs OT | JJAOOpaTOpHOE 000PYAOBaHHE.
TEMIIEpaTyphl, IUIOIIAJNA IOBEPXHOCTH
14 | [Ipaktuyeckas pabGora B Manblx rpynnax mno Tteme | Kommbrorep, mpoekTop.
. | Kakas BnaxHOCTb camasi mojie3Has
«I3MepeHHe BIQKHOCTH  BO3JyXa», OOCYXKIEHHUE U
OOBSICHEHHE  pe3yJbTaTOB, BIUSHHE BIAXKHOCTH Ha
paboTOCTIOCOOHOCTDh M 37I0POBbE YeloBeKa. ['1e BaHO
YUUTBIBaTh BIQXKHOCTh BO3/lyXa?
[IpencraBnenue pe3ynbTaToB padoThl MO BblpaiiuBaHuio | Habop pacTBOpUMBIX B BOZE COJIEH.
KPUCTAJIJIOB; O0CY)KJ€HUE 3aBUCHUMOCTH CKOPOCTH pocTa | 00pa3ibl BHIPALIEHHBIX
15. | Ecau kpucramisl pacTyT, TO OHU JKUBbIE? OT BHEIIHUX YCJIOBHM, 3aBUCUMOCTH ()OPMBI KPUCTAIUIA OT | KPUCTAIIIOB.
IpUMecei, COCTaBJIEHNE IpapUUEeCKUX WIIHOCTPALUN 3TUX
3aBUCUMOCTEN
16. | PacueTymBas GepeHBOCT O6cy.>1<z[eHHe JIOKJIaJ0OB M TMpe3eHTauui ywammxcs Ha | Kommbrorep, npoekrop,
TeMy: « TernioBble IBJICHUS B (DOJIBKIOPE Pa3HBIX HAPOJOBY | MPE3EHTALMH YYaIIUXCS.
TEMA 4. TA30BBIE 3AKOHBI -4 YACA
OOcyxneHne AOKJIAZoB W TNpe3eHTalui ydalmuxcss Ha | JlaT4yuku TeMnepaTypbl U
17. | TloueMy H3OTPOIIECCH! TAK HAZBIBAIOTCA? TeMy:  «HMcropust ~ OTKpBITUSA TasoBbIX  3aKOHOB» | AABJIEHHHA H3 KOMILIEKTa
Pexoncrpykuus oTkpeiTus 3akoHa I'eit-JIroccaka. JIP «Iludposas 1adoparopus»
«QKcIepruMeHTabHas poBepka 3akoHa I 'eli-JIroccakay Touka pocra.
PaboTta B ManbIX rpynmax HaJl cocTaBiieHHeM airoputMa | Kommbrorep, mpoekTop, TMHeNKa,
18. | 1w samaTHBIC rpadHEY pemieHus: rpaduueckux 3agad Ha YTEHHUE U nepeCTvpoﬁKy YTOJIbHUK.
Juarpamm COCTOSIHUS rasa (rpadmyeckuit U
AHAJTMTHYECKUH c1toco0 peneHus 3ajaq)
Pa30op 3ama4 Ha OCHOBE IPUPOJIHBIX JAHHBIX,
19. | Kak Bo/isiHO# mayk CTpOUT CBOM 10M? COCTaBJIEHUE aBTOPCKUX 3ajja4 Ha UCII0JIb30BAHUE Ta30BbIX
3aKOHOB
Pabora Hax cocraBieHHEM TEKCTOBBIX 3amad «Mos 3amaya
20 OO0bequHUM ra30BbIe 3aKOHBI, YTOObI Ha TpUMEHEHHE OOBETUHEHHOTO Ta30BOr0 3aKOHA» U HX

MIOJIYyYUTh. ..

nocyenyomiee pemenrue (0TpaboTKa aJirOpUTMa PEIICHUs
3a/1a4 aHATUTHYECKUM CTIOCOO0M)

TAMA 5. TEIINIOBBIE MALIIUHBI - 3 YACA




21.

Kak pabotator ra3 u nap?

OO6cyxneHrue MOKIAI0B W IMpe3eHTaluil yyamuxcs Ha Temy: «['panunsl npumenenus JIBC u
AKOJIOTHUYECKHE TIPOOIIEMBI €r0 UCTIONB30BaHUs. PeakKTHBHBIC ABUTATEITH»
Kommbrorep, mpoekTop, Npe3eHTaluy yJaluxcsl.

22,

[Touemy KIIJI TerioBoro nBuraress Bceraa

Pa30op npuHIMNMAIBHON CXEMBI YCTPOMCTBA U PA3IUYUN \

HU3KUU

B paboOTe YeTHIPEXTAKTHOTO JABUTATENsS U nu3ens. Pabora B
MaJIbIX Tpynmnax mo pemeHuro 3anad Ha pacuer KII]
TEIUIOBBIX JBUTATENCH

23.

Heo0xoanMelii mpeMeT Ha KyXHE —
XOJIOAWIBHUK

OO6cyxneHue AOKIAZOB W TMpe3eHTauui ydamuxcs Ha | Kommobiorep, mpoekTop,
temy: «Mcropusa Bewien: co3AaHue IMEPBOM  MOJENH | IPE3CHTALUU yJallUXCsl.
XOJIOAWIIBHUKA, yCOBepIeHCTBOBaHHEY» OOCyKIeHHE
MPUPOAHOTO SIBJICHUSI «BEYHAsl MEP3JIOTa»:. MOXHO JIU
MTOCTPOUTH MPUPOTHBIN XOJIOTUIBLHUK?

TAMA 6. QJJIEKTPUYECKHUE SIBJIEHUS — 9 YACOB

24,

SlHTapHsle sBIEeHUSA, OTKpbITEIE Daecom u3
Munera

[TpakTnueckast pabora B Manbix rpynnax «MccnenoBanue
B3aUMOJICHCTBUS  3apsOKEHHBIX Tel», OOCYXKJIEHUE U
0OBSICHEHHE pe3ysIbTaTOB. BrImomHeHue aecTBYyrOIIEH
MOJIEJIN IEKTPOCKOIa

25.

[IpyHIMI CyNIEpIO3UIMK CUJI U TIOJIEN

Pabora Hax cocraBieHHEM TEKCTOBBIX 3amad «Mos 3agada
Ha TPUMEHEHUE 3aKOHA COXPAaHEHUsl AJIEKTPHUUYECKOTO
3apsana u 3akoHa KyinoHa» M MX MOCTEeAyroliee perieHue
AHAIUTUYECKUM WIH IrpaduyecKuM crnocooom

26.

CuoBsle JIMHUHA MOYKHO YBHUICTH

[TpakTnueckast paboTa B MajbIX TpyIIax HaJl CO3/JaHUEM
mojenu  «llnfmymue denmoBeuku», OOCYXKAEHHE U
00BsICHEHHE PE3yJIbTATOB.

27.

Kakumu ObIBatoT HOCcuTEN! 3apsaa?

[TpocMoTp U 0OCy)aeHUE BHICO ¢ caiita Www.elementy.ru | KommbsroTep, mpoekrop,
«CBOOOHBIE HOCUTEINN 3apsIa» MIPE3EHTALMH YJaIlIuXCs.

28.

OnekTpuueckuii Tok. Cuia Toka,
HaIpsKEHUE, COMPOTUBIICHUE.

JlaTYMKH TOKA U HANIPSKEHUs U3
komiuiekTa « {udpposas
Jaboparopus» Touka pocra.

Pa6ora B rpynmax. JI.P. «/3Mepenue conpoTuBIEHUS
IIPOBOJIHUKAY.

29.

AJ'IBTCpHaTI/IBHBIe HCTOYHUKH TOKa

OOcyxeHne JOKJIaJ0B W TPE3CHTAlMA YYalluXxcs Ha
TeMy: «VICTOUHHMKM 3IEKTPUYECKOro TOKa: HCTOpUS
CO3/IaHUsl TAJIbBAHUYECKOTO 3JIEMEHTAa U AJIEKTPUUECKOIrO
IIBUTATEIS
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30.

[IpakTuueckast pabora B Manbix rpynmnax «MccienoBanue

JlaTYHKM TOKA M TeMIepaTypsbl

TemuoBast oTaua HarpeBaTest TEIUIOBOM  OTJauud  HarpeBareis», oOcyxaeHue U | u3 komiuiekra «ludposasn
oObsicHeHue pe3ynbratoB. CriocoObl mnossiieHuss TOH | nadopaTopus» Touka pocra.
HarpeBaTesIbHOrO JIEMEHTA.
[IpakTnueckast pabora B Mamnbix rpynmnax «M3mepenue | JlaT4MkKM TOKA H HANPSIKEHUST U3
31. | ConpoTHBIICeHHE TIPOBOIHUKA YIAEIBHOTO CONPOTUBIICHUS NIPOBOJHUKA», oOcyxkaeHue u | komiiekTa «{udposas
00BsICHEHUE PE3YNIbTATOB. Jabdoparopus» Touka pocra.
TEMA 7. 9JIEKTPOMATHUTHBIE SABJIEHUS -2 YACA
[IpakTnueckass pabora B Maiblx rpynmnax «CoOopka | JlaT4nky TOKA M HANIPSIKEHUS U3
[IpakTHueckoe NpUMEHEHNE MarHUTHOTO
32. . anektpomaruuta. COopka MoJenu d>IeKTPOABUTaTeNs», | koMmiiekTa «llndposan
NEUCTBUS SJIEKTPUUYECKOTO TOKA
oOcyxxaeHne u o0bsiICHeHne pe3ynpTaToB. JI.P. Jabdoparopus» Touka pocra.
33 [Kak yBuaeTh MarHuTHoOE 1ose? [TpakTudeckast pabota B Mamnbix rpynmnax «MccnenoBanue /IaTYnKN TOKA U MATHUTHOTO TOJISI
MarHUTHOTO T0JIsl IIPOBOJHUKA C TOKOM», OOCYXJICHUE U u3 komiuiekTa «{udposasn
OOBSCHUTH PE3YNbTATHI. imadoparopusi» Touka pocra.
OOcyxeHre JOKJIaJ0B W TMPE3CHTAIMM ydaluxcsi Ha
Ha yto cnoco6Ho0 MarautHoe 1nose u ero Y g P N Y1
34. TeMy: «DJIIEKTPOMATrHUTHI: UX YCTPOWCTBO M MPUMEHEHUE.

MIPpOABJICHUSA

[Tpumenenue siBneHuss OMU B pa3auuHbIX rajxeTax»




