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HNOACHUTEJIBHASA 3AIIUCKA
[Ipu cocraBneHny 1aHHON MPOTrPaMMBbl HCIIOIb30BAHBI CIEIYIOIINE HOPMATUBHO-IIPABOBBIE
JIOKYMEHTBI U PEKOMEH/ AU

° ®denepanbhblii 3ak0H Poccuniickoit @enepanuu «O6 obpazoBanuu B Poccuiickoit deneparum»
ot 29 nexabps 2012 r. N 273-D3;

o HopmatuBHO-IpaBOBYIO OCHOBY paOo4eii MporpaMMbl Kypca BHEYPOYHOM JIEATEIbHOCTH
COCTABJISIFOT CJIEAYIOIINUE TOKYMEHTHI:

o ®denepanbHbiii 3aK0H OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
denepanuny.

o Vka3 [Ipesunenra Poccuiickoit @eneparuu ot 02.07.2021 Ne 400 «O Crpareruun

HalMoHaIBHOM Oe3omacHocTr Poccuiickoit denepamumy.

o Va3 [Ipe3unenta Poccuiickoii @eneparuu ot 09.11.2022 Ne 809 «O06 yrBepxkaennn OCHOB
roCy/1apCTBEHHON MOJUTUKU IO COXPAHEHUIO U YKPEIUICHUIO TPATUIIMOHHBIX POCCUICKUX TyXOBHO-
HPABCTBEHHBIX LIECHHOCTE».

. Pacnopsioxenue [IpasurensctBa Poccuiickoii @eneparuu ot 29.04.2015 Ne 996-p «O06
yrBepxaeHur CTpaTeruy pa3BuTUsl BOCIHUTAaHUS Ha nnepuos 10 2025 rogay.

o [Tpuka3z Munnpocsemenus Poccun ot 31.05.2021 No287 «O06 yTBepkaeHUH (enepaTbHOTO
roCy1apCTBEHHOI'0 00pa30BaTeIbHOTO CTaHapTa OCHOBHOT'O OOIIEr0 00pa30BaHus».

o [Tpuxa3z Munnpocsemenus Poccun ot 18.05.2023 Ne 370 «O6 yrBepxkaenunu (enepanbHoit
00pa30BaTeNbHOM MPOTrPaMMBI OCHOBHOTO 00IIIEro 00pa3oBaHUs.

o Ycras 'BOY COII Ne2 c. O6mapoBka;

o [Tnan BHeypouHo# nearenbHoCcTU 2025-2026 yueOHbIi TOA.

W3yuenne Kypca BHEYpPOUHOW jaedrenbHOCTH «®Pu3nka» HampaBieHO Ha (opMupoBaHHe
JMYHOCTHBIX, MeTaNnpeAMeTHbIX U NpeIMeTHBbIX Pe3yJbTATOB OOY4YEeHHUs, COOTBETCTBYIOLIMX
TpeOoBaHUsAM (eepaTbHOr0 TOCYIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO OOIIETO
o0Opa3oBaHHUs:

JInuHOCTHBIE pe3yJIbTaThl:

1. ®dopmupoBaHue OTBETCTBEHHOIO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH K
caM0O00Opa30BaHUIO U CaMOPA3BUTHIO HA OCHOBE MOTHMBAllMM K OOY4YEHMIO M TO3HAHMIO, Pa3BUTHE
CaMOCTOSITENIbHOCTU B PUOOPETEHUH U COBEPIIEHCTBOBAHUH HOBBIX 3HAHUII;

2. ®opMupoBaHHE TO3HABATEIHHBIX MHTEPECOB, PA3BUTHE WHTEIUIEKTYalIbHBIX, TBOPYECKHIX
cniocoOHoOcTeH, (hOpMUPOBAHNE OCO3HAHHOTO BHIOOpA U MOCTPOCHUE JlalbHENIIeH HHIUBUYaIbHON
TpaeKTOpUH 00pa30BaHUSs;

3. Bociuranue pocCcHUHCKON TpaXIaHCKOM MISCHTUYHOCTH: MAaTPUOTHU3Ma, YBAXKEHUS K
OTeuecTBY, 0CO3HAHUS BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKH;

4. ®opMupoBaHHE 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKH U OOIIECTBEHHOMN MPaKTUKHU, YOEXKJAEHHOCTH B BO3MOXKHOCTH MO3HAHUS IPUPOIBI, B
HEOOXOIMMOCTH PAa3yMHOI'O HCHOJIb30BAHUS JOCTHKEHMH HAyKH M TEXHOJOTHH JUIsl JalbHEHIIEero
pa3BUTHA YEOBEYECKOro OOLIeCTBa, YBaXKEHUS K TBOpPLIAM HAyKH M TEXHHMKH, OTHOIICHUS K (pU3HKe
KaK K 2JIEMEHTY OOIIeYeI0OBEYECKOM KYIbTYpBI;

5. YMeHHMe KOHTPOJIMpOBAaTh TMpOLECC M pe3ylbTar Y4eOHOM U  HCCleqoBaTelbCKON
JESTENIBHOCTH B IIPOLIECCE U3YUEHMSI 3aKOHOB IIPUPOJBI;

6. ®opmupoBaHHe KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHWH M COTPYIHHYECTBE CO
CBEpCTHHMKAMH, AETbMH CTapIIEro U MIIAJIIEr0 BO3pacTa, B3pOCIBIMH B IIpoIiecce 00pa3oBaTesIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNbCKON, TBOPUECKOHN U APYTUX BUAOB JAESTENBHOCTH;



7. @OpMHPOBAaHUE OCHOB 3KOJIOTMUECKOW KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  DKOJIOTMYECKOTO  MBIIUICHUS, PAa3BUTHE OIbBITA DKOJIOTMYECKH OPUCHTHPOBAHHON
pedIeKCHBHO-OLIEHOUYHOW JAESITETHHOCTH B KU3HEHHBIX CUTYAIHIX

8. KpUTHYHOCTh MBIIIJIEHNS, MHULMATHBA, HAXOIYMBOCTb, AKTUBHOCTb IIPHU pPELICHUU
MIPaKTUYECKUX 3a/]au.

MertanpeameTHbie pe3yJibTaThl.

1. YMeHmne caMoCTOSTENbHO OINPEEIIATh LEIH CBOEro 00y4eHUs], CTABUTh U (OPMYIHUPOBATH
s ce0s HOBble 3agaud B yu€0e, pa3BUBaTb MOTHMBBI M HMHTEPECHl CBOEHW IO3HABATENBHOM
NESITENIbHOCTH;

2. YMeHHe COOTHOCHTH CBOU JEHCTBHS C IUIAHUPYEMBIMH pE3yJIbTaTaAMM, OCYLIECTBIIATH
KOHTPOJIb CBOEW JIEATENILHOCTH B TIPOLIECCe AOCTIDKEHHS pPe3ylbTaTa, OMpPENeNsiTh CHOCOOBI
JEHUCTBUIM B paMKax MPENJIOKEHHBIX YCIOBUH M TpPeOOBaHMM, KOPPEKTUPOBATh CBOU ACHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyaluEH;

3. VYmeHue omnpenensaTh MOHATHUSA, CO3/aBaTh OOOOIIEHUS, YCTaHABIMBAaTh AHAJIOIMU,
KJ1accu(UIUpPOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KIacCu(UKaAINHY;

4. VYcraHaBiuBaTh NPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PaCCYXKICHHE,
YMO3aK/Il04eHUEe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOJIBI;

5. Pa3Burue  KOMIETEHTHOCTM B  OOJACTM  MCIIOJIb30BaHUs  HMH(OpMAIMOHHO-
KOMMYHMKAI[UOHHBIX TEXHOJIOTH;

6. IlepBoHayanbHbIC MPEACTABICHUS 00 HIEAX U O MeToJaX (PU3UKU Kak 00 yHMBEpPCAJIbHOM
MHCTPYMEHTE HayKU U TEXHUKHU, O CPEJICTBE MOJEIMPOBAHUS SIBJICHUI U MPOLIECCOB;

7. YMmeHue BHUIETb (U3MYECKYIO 3aJadyy B KOHTEKCTE MPOOJEMHOM CUTyallUd B JAPYTHUX
JUCLUILIMHAX, B OKPY)KaIOILEH KU3HH;

8. YMeHMe HaxXOIUTh B Pa3IMUHBIX UCTOYHHUKAX MH(OPMAIMIO, HEOOXOAUMYIO AJISl peIeHUs
¢u3nveckux 3a1a4, U TPEACTaBIATh €€ B MOHATHOW (opMe, MPUHUMATHh PEIICHHE B YCIOBHSIX
HEMOJIHOM UM N30BITOYHON, TOUHOW MIJIM BEPOSITHOCTHOM MH(pOpMaIH;

9. VYMmeHHe OpraHuM3OBBIBATh Y4E€OHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKaMM; paboTaTh MHIMBHIYaJbHO M B IpYIIE: HAXOAUTh OOIlee pelIeHue U
paspemiath KOH(IMKTHI Ha OCHOBE COIVIACOBAHUS MO3WIMKA M ydeTa MHTEPECOB; (OPMYIHPOBATH,
apryMeHTUPOBaTh U OTCTAUBATh CBOE MHEHUE.

10. YMeHue BbIBUraTh THIOTE3bl NPU PEIICHUU 3a/adyll MOHMMATh HEOOXOAMMOCTh WX
IIPOBEPKH;

11. IloHMMaHMe CYIIHOCTH QITOPUTMHYECKUX IPEANUCAHUNM M yMEHHE JEHCTBOBAaTH B
COOTBETCTBHUH C MPEATIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHbIe pe3y/ibTaTHhI:

1. Oco3Hanue 1EHHOCTH W 3HaueHus (U3UKU M €€ 3aKOHOB ISl TOBCEJHEBHOW >KU3HU
YEJIOBEKa U €€ POJIM B PA3BUTHUU MAaTepUaJbHON U T1yXOBHOM KYJIBTYPBHI.

2. ®opMupOBaHHUE TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M M TI03HABAEMOCTH SIBJICHUN
MPUPOJIBI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS, O CUCTEMOOOpa3yIoeil ponu GU3UKU ISl pa3BUTHS
JIPYTMX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

3. ®opmupoBaHHE TMPEACTABICHUI O 3aKOHOMEPHOM CBA3M M I103HABAEMOCTH SIBICHUN
npuposbl, 00 OOBEKTUBHOCTH HAYYHOTO TO3HAHUS, O CHUCTEMOOOpasyrouiel ponu (U3MKH IS
pa3BUTHSA APYTUX HAYK, TEXHUKU U TEXHOJIOTUU.

4. ®opMupoBaHHE MEPBOHAYAIBHBIX MPEJICTABICHUNA O (PU3MUECKOW CYIIHOCTH SBICHHUN
MPUPOJIbI, BUIAX MaTe€pHH, YCBOEHHWE OCHOBHBIX MW (U3MKH TEIUIOBBIX SBICHUN (OCHOBHBIX
nonoxxenuit MKT, 3akoHOB TepMOIMHAMUKH, OCHOBHBIX MPUHIIMIIOB PabOTHI TEMJIOBBIX MallUH,
3aKOHOB 3JIEKTPOCTATHKH, TOCTOSIHHOIO TOoKa, Amriepa, JlopeHma).

5. YcBoeHus: cMpicia (U3NYECKHX 3aKOHOB, PACKpPBIBAIOLINX CBA3b (DU3MUECKHUX SIBICHUH,
OBJIaJICHHE MMOHATUIHBIM almapaTroM U CUMBOJIIMYECKUM S3bIKOM (DU3HKH.
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6. ®opMupoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yibrara W3y4eHHs (QyHIaMEHTaTbHBIX
3aKOHOB (DM3WKH; yYMEHHS TIOJb30BaTbCs METONAMH HAYYHOTO TIO3HAHUS TPUPONBI: MPOBOIUTH
HAONIOICHUS, CTPOUTh MOJEIM W BBUJIBUTaTh THIIOTE3bl, OTBHICKMBAaTh U (OPMYIHPOBATH
JI0Ka3aTeNbCTBA BBIIIBUHYTHIX THIIOTE3; IJIAHUPOBATh W BBIOJIHATH SKCICPUMEHTHI, MPOBOIHTH
npsiMbIE W KOCBEHHBIC HM3MEPEHHS C WCIOIB30BAHHEM IMPUOOPOB, 00padaThBaTh pPe3yJIbTaThI
W3MEpeHUil, TTOHUMAaTh HEW30EKHOCTh TOTPEIIHOCTEH JIIOOBIX W3MEPEHUH, OIICHWBATh TPAHHUIIBI
MOTPEIIHOCTEH M3MEPEHHM, IPECTABIIATh PE3yAbTaThl U3MEPEHHUH C MMOMOIIBIO TaONHUIl, TPAPUKOB H
dhopmyit.

7. OOHapyXuBaTh 3aBUCHMOCTH MEXKAy (U3MYECKUMH BEIMYUHAMH, BBIBOJUTH U3
IKCTIICPUMEHTAIBHBIX (AKTOB M TEOPETHYECKUX MOJelield (U3NYECKHE 3aKOHBI, OOBSCHSITH
MOJTy4YEHHBIC PE3YNIBTATHI U IeIaTh BEIBOIBL

8. Ilonnmanue HU3MYECKUX OCHOB M NMPUHITUIIOB JeUCTBHS (pabOThl) MAIIMH U MEXaHU3MOB,
CPEICTB TEpPEABMKCHUS W CBS3H, OBITOBBIX NPUOOPOB, TMPOMBINIICHHBIX TEXHOIOTUYCCKUX
MIPOIIECCOB, BIMSHUS UX HA OKPYXAMOIIYIO CPEly; OCO3HAHHE BO3MOXHBIX NMPHYUH TEXHOTCHHBIX U
HKOJIOTUYECKHUX KaTracTpod;

9. ®opmupoBaHHE YMEHUS TPUMEHSTh TEOPETHUYECKUE 3HAHMS 1O (U3UKE HA IPAKTHKE,
pemiats GU3NYECKUE 3a1a9M; IIAHUPOBATh B TIOBCETHEBHOW KU3HU CBOM JCHCTBUS C IPUMECHCHUEM
MOJYYCHHBIX 3HAaHWH 3aKOHOB MEXAaHWUKH; YMEHHUS IOJb30BAaThCS (PU3UYECKUM TEKCTOM
(aHanmu3upoBaTh, M3BJICKATh HEOOXOMUMYIO HH(OPMAIMIO), TOYHO M TPAMOTHO BBIPAXKATh CBOU
MBICJTH C TPUMEHEHHEM MaTeMaTHYSCKONH TEPMHHOJIOTUU U CUMBOJIMKHU, TIPOBOIUTH KJIACCH(HKAIINH,
JIOTHYECKUE 00OOCHOBAHHS;

10.  Bmagenue 06a30BbIM MOHATUIHBIM alllIapaToOM MO OCHOBHBIM Pa3JIeliaM CONICPIKAHHMS.

1.CONEP)KAHUE BHEYPOYHOMH JJEATEJIbHOCTH «DHU3HKA»

[1nan BHEYPOYHOH JEATEIFHOCTH JHHEHHOTO Kypca «DHu3HMKa», pacCYUTaHHOTO Ha 35 yacoB
(1 gac B HExemO).

JlaHHBIN KypC BHEYPOYHOM JIESTEIBHOCTH MUMEET CBOCH IENIBI0 PA3BUTHE MBIIIJICHUS, TPEKIE
BCETO, M POPMHUPOBAHKE CHCTEMHOTO MBIIIICHHS.

N3zyuyenne npeamera «Pu3uKa» COCOOCTBYET PELICHUIO CIAESTYIOLINX 3aa4:

® 3HAKOMCTBAa OOYYaIOUIMXCSI C METOIOM HAyYHOTO MO3HAHWS M METOJaMH HCCIECTOBAaHUS
O0O0BEKTOB U SIBJICHUM MPUPOJIBI;

e npuoOpeTeHUss OOyuYalOIIMMHUCSH 3HAHMM O MEXaHWYECKHMX SBICHUSAX, (QU3UYECKUX
BEJIMYMHAX, XapaKTEPU3YIOILIUX 3TU SBICHUS;

e (dopMupoBaHUE y O0OYYAIONINXCS YMEHUN HAOIIONATh PUPOIHBIC SIBIICHUS W BBITIOIHATH
OMBITHI, J1TA0OpaTopHble pPAa0OTHI W OSKCIEPUMEHTAJbHBIE HCCIEIOBAaHUA C HCIOJIb30BaHUEM
U3MEPUTENIBHBIX TPHOOPOB;

o OBJIAJICHU O6yT~IaI-OHII/IMI/IC$I TaKUMH O6HI€Hay11HI>IMI/I MOHATUAMU, KaK IMPHUPOIHOC
SBJICHUE, SMIUPHUYECKH YCTAHOBJIECHHBIM (QakT, mnpolieMa, Trunore3a, TEOPETHUYECKUN BBIBOJ,
pe3yNbTaT 3KCIEPUMEHTAIbHON POBEPKU;

e [OHMMaHWe OOYyYalOIIMMHUCA OTJIMYMA HAy4yHBIX JIaHHBIX OT HENPOBEPEHHOU
MH(OpPMaLUK, [IEHHOCTH HAyKH JJISl YAOBJIETBOPEHHs OBITOBBIX, MPOU3BOJICTBEHHBIX U KYIBTYPHBIX
oTpeOHOCTEN YeIoBeKa.

LleHHOCTHBIMH OpPHEHTHPAMM IIPU OCBOEHHHM Kypca CIyXaT: COLMalIbHAs COIUAAPHOCTD,
TPYA U TBOPUYECTBO, HayKa, HCKYCCTBO, IPUPO/Ia, YETIOBEUECTBO U €r0 pa3BUTHE.

2.TEMATHYECKOE INTAHUPOBAHHUE KYPCA

IVIABA 1. CTPOEHHUE Y CBOMCTBA BEIIECTBA - 5 YACOB
Crpoenue BemecTBa. B3aumopeiicTBue wacTuil BemiecTBa. Mojenud CTPOEHHUS Ta3o0B,
KUJIKOCTEW U TBEPABIX TEN.



JlabopamopHvie pabomui:

N3mepeHne pa3MepoB MOJICKYII C TOMOIIBIO MAJICTKH.

H3mepeHune pa3MepoB MajbIX Tl METOIOM PSJIOB.

Tpumeprvle memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Co3nanue 00beMHOW MOJIENTN KPUCTAUTUYECKOM PEIETKA HEKOTOPBIX BELICCTB.

Croco0bl U3MepeHHst Pa3MepOB MOJICKYIL.

Dopmbl opeanuzayuu OessmeibHOCmU — KIIACCHO-YPOUYHasl, PerIaMCHTUPOBAaHHAs TUCKYCCHS,
paboTa B MaJIbIX TPyIIax

Buowl oesmenvnocmu — 9renue U 00CYKJICHHE TEKCTa CTaTel HHTEPHET-CAlTOB, 00CYKAeHUE

JIOKJIAJIOB U ITPE3EHTAIMi, COCTABICHHE U PEIICHHUE 33/1a4, 00CYXKICHUE CIIOCOOOB PEILICHUSI.

I'JIABA 2. OCHOBbI TEPMOJUHAMMKU - 7 YACOB

TerutoBoe paBHOBecue. Temmeparypa U cnocoObl ee u3MepeHus. CBsi3b TeMIlepaTypsl CO
CKOPOCTBIO Xa0THUECKOI'0 JIBUKEHUS YACTHII.

BuyTtpennsist sHeprus u crnocoOsl ee u3MeHeHus. Buapl Temmoodmena. KonmnyecTBo TEmIoThI.

VhenpHas TEMJIOEMKOCTb. 3aKOH COXPAaHEHHMs DSHEPrMd B  TEIJIOBBIX  IpoLeccax.

HeoOparumocTs poreccoB TEMI000MeHa.

Jlabopamophwvie pabomoi:

N3yueHue ckopocTy TermiooOMeHa.

W3mepenue yneabHON TEMI0EMKOCTH KUAKOCTH.

Ipumepnvie memvl nPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

Hcropus coznanus npubGOpoB AJs U3MEPEHHsI TeMIIepaTyphl.

Bunps! Termonepenayn, NCTIONb30BaHUE B TEXHUKE U OBITY.

Mcnonb30BaHue 3HaHUH 0 BUJIaX TEINIOOOMEHA B CTPOUTEIILCTBE.

Hcnonb3oBanue 3HaHUM 0 BUJIaX TEINIOOOMEHA B paboTe Mozebepa.

Beunslii asurarens — MU WM peaabHOCTh?

Dopmbl opeanuzayuu desmenbHOCmMU — KIaCCHO-ypOYHasi, perIaMEHTHPOBAaHHAS JHUCKYCCHS,
pa0oTa B MaJIbIX rpymnmax

Buowl oesmenvnocmu — urenue U 00CYKJIEHHE TEKCTa CTaTel HHTEPHET-CATOB, 00CYKICHUE

JIOKJIA/IOB U MIPE3EHTALMI, COCTAaBICHUE U PeLeHHE 3a1a4, 00CYX/IeHHE CIIOCOOO0B PEIICHUS.

IVIABA 3. U3BMEHEHUE ATPETATHBIX COCTOSIHUM BEIIIECTBA — 4 YACA

Vcnapenve W KOHJCHCAIWS, KUIICHHE. 3aBUCUMOCTh TEMIIepaTypbl KHIICHHUS OT JaBJICHUS.

BrnaxxHocte Bo3myxa. [lmaBineHue W KpucCTaUIM3alWs. YAelbHAs TEIUIOTA IUIABJICHUS W

napooOpa3oBaHus. YIenbHas TEIUIOTa CropaHus. Pacder KoimMdYecTBa TEIUIOTHl MpHU

TEII000MEHe.

Jlabopamopuvie pabomoi:

W3yuenune 3aBUCUMOCTH CKOPOCTH MCTIApEHUs OT BHEIIHUX YCIOBHM U CTPOEHUS BEIIECTBA.

H3mepenne BIa)KHOCTH BO3IyXa ¢ IOMOIIBIO BOJIOCSHOTO TUTPOMETDA.

Ipumepnvie memvl NPOESKMHBIX U UCCIEO08AMENLCKUX pADOM.:

Poct kpucTamioB: 3aBUCHIMOCTh CKOPOCTH POCTa OT BHEIIHUX YCIOBUH.

Poct kpucTanioB: 3aBUCUMOCTb (POPMBI KPUCTATTUIECKON PEHIETKH OT IPUMECEH.

TerutoBbIe siBIEHUS B (PONBKIIOPE pa3HBIX HAPOJIOB.

Dopmbl opeanuzayuu dessmenbHOCmU — KIIaCCHO-YPOYHasi, PErIaMEHTHPOBAHHAS JIUCKYCCHS,
paboTa B MaJbIX Tpymnax

Buowr oesmenvnocmu — urenue U 00CYXJIeHHE TeKCTa CTaTel MHTEPHET-CaliToB, 00CYKAeHUE

JIOKJIAJIOB ¥ MIPE3EHTAINI, COCTABJICHUE U PEIIeHHE 3a1a4, 00CyKIeHIE CITOCOOOB PEIICHHS.

ITABA 4. TA3OBbIE 3AKOHBI — 4 YACA

I'azoBele 3akoHBI: 3akoH bonnsg-Mapuorra, 3akon Ilapma, 3akon Iei-JIroccaka.
OO0beIMHEHHBINA Ta30BbIA 3aKOH.

IIpumepHule membl RPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

CocraBieHue aBTOPCKON 3a/1a4u 110 TEME IJIaBbI.
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Dopmbl opeanuzayuu dessmenrbHOCmU — KIIACCHO-YpOUYHasl, PerIaMeHTUPOBAaHHAs TUCKYCCHS,
paboTa B MaJIbIX TpyIIax

Buowl oesmenvnocmu — 9renue U 00CYKJICHHE TEKCTa CTaTel HHTEPHET-CAlTOB, 00CYKIeHUE

JIOKJIaJI0B ¥ ITPE3EHTANNi, COCTaBJICHNE U PEIICHHE 33/1a4, 00CYKICHHE CITIOCOOOB PELICHUS.

ITTABA S. TEIIVIOBBIE MAIIIUHBI — 3 YACA

[IpeoOpa3zoBanue SHEpruM B TEIUIOBBIX MamuHax. [lapoBas TypOuna, JIBC, peakTuBHBIHA

neurarenb. KII/I termoBoro asurarens. [IpuHImn AedCTBUS XOM0AUIBHON MAIlIMHBI.

Ipumepnvie memvbl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

I'pannus! npumenenus JIBC u sxonorudeckne npoodiaeMbl €ro HCIOIb30BaHUS.

Pasnuyne B ycTpoiicTBe paboThl YETHIPEXTAKTHOIO JIBUTATENS U TU3ETIS.

PeaktuBHbIE nBUTATENN.

Dopmbl opeanuzayuu desamenbHOCmU — KIACCHO-ypOUYHasi, perjiaMeHTUPOBAHHAS TUCKYCCHS,
paboTa B MaJbIX rpymImax

Buowt oesmenvrocmu — uTeHne u 00CYKJIeHHUE TEKCTa CTAaTe MHTEPHET-CAaHTOB, 00CYKICHHE

JIOKJIAJIOB ¥ MPE3CHTAINI, COCTABICHHUE U PElICHUE 3a/1a4, 00CYKICHHE CITIOCOOOB PEIICHHS.

ITTABA 6. QJIEKTPUHYECKUE SIBJIEHUS — 4 YACA

Onexrpuszanus Tea. J[Ba BUIA 3IEKTPUUECKUX 3apsAloB, UX B3auMonencTeue. 3akoH Kynona.

IIpuHIUII CyTIEpIIO3UIIMY CHIL.

OJNEKTpUUYECKOE T0J€ M €ro ACWCTBHE Ha 3jeKTpuueckue 3apsabl. Hanpsoxennocts OlIL

Jlunuu nanpsoxennoctu D11, Konnencarop, sueprust 11 konaencaropa.

IIpumepnvie memuvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

HccenenoBanne B3anMOACHCTBUS 3apsyKEHHBIX TEII.

BrinonHenue JeNCTBYIOLIEN MOAEIH 3IEKTPOCKOIA.

Monens «Ilmdmyimpe 4eaoBeuKkmn»

CocraBieHue aBTOPCKON 3a1auy 110 TEME [JIABBI.

Dopmel opeanuzayuu desamenbHOCmU — KIACCHO-ypOUYHasi, periiaMeHTUPOBaHHAsl TUCKYCCHS,
pa0oTa B MaJIbIX rpymnmax

Buowvl desmenvrocmu — uyreHre U 00CYX/I€HNE TEKCTa CTaTel MHTEpHET-CalToOB, 00CYKIEHHE

JIOKJIA/IOB U MPE3EHTALMi, COCTAaBICHUE U PeLlIeHHe 3a1a4, 00CyXk/IeHHE CIIOCOO0B PEIICHHUS.

IJTABA 7. 3AKOHBI IOCTOAHHOI'O TOKA -5 YACOB

ITocTossHHBIM 3neKkTpuuyeckuil TOK. Hocutenn »snekTpuyeckux 3apsoB B Pa3IMYHBIX

BeecTBax. [lonynpoBogHUKOBBIE TPUOOPBHI.

Hanpasnenue u cuna Toka. DIEKTpUUECKHM TOK B NMPOBOAHMKaX. 3akoH OMa ajsl ydyacTka

nenu. ConpoTuBIEHHE NPOBOAHUKA. VI3MepeHMe CWibl TOKa M HampsbkeHus. PaGora u

MOIIIHOCTb TOKa. MICTOUHUKH 3IIEeKTpUUECKOro Toka. 3akoH Jlxoyns-JleHna.

JlabopamopHvie pabomui:

UccnenoBanne TENIOBOM OT/Ia4M HArpeBaTesl.

H3MepenHne yaeIpHOro CONPOTUBIIEHUS IPOBOIHUKA.

IIpumepnvie memvl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

CocraBieHne aBTOPCKON 3a]auy 110 TEME IJIABBI.

Dopmbl op2anuzayuu desmenbHOCcmu — KIaCCHO-ypOYHasi, PEIAMEHTHPOBAHHAs JIUCKYCCHs,
paboTa B MaJIbIX rpymmax

Buowr oesmenvnocmu — ureHue U 00CYKJI€HHE TEKCTa CTaTel MHTEPHET-CAlTOB, 00CYKACHUE

JIOKJIA/IOB U MPE3EHTALMi, COCTAaBICHUE U PeLIeHHE 3a1a4, 00CyX/IeHHe CITIOCOOO0B PEIICHUS.

IVTABA 8. 9JIEKTPOMAT'HUTHBIE SABJEHUS — 3 YACA

MaruutHoe B3auMojelcTBUE. MaruuTHoe nojie. JINHMM MarHUTHOM WHAYKIuU. JlelicTBue
MII Ha npoBOAHMK C TOKOM. 3akOH Amriiepa. MarHUTHOE B3aMMOJEUCTBUE MPOBOJHUKOB C
TOKOM. OJIEKTPOABUTATEIb IMOCTOSSHHOIO TOKA. MarHuTHbBIE CBOMCTBa BEIIECTBA. fBieHUE
OMMU. Onsitel Papanes. MaruuTHeli 1oToK. 3akoH OMU.
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JlabopamopHvie pabomui:

CoOopka dIIeKTpOMarauTa.

COopka MoJIeH MMEKTPOIBUTATEIS.

[TomyyeHue cieKTpOB MarHUTHOTO MOJIS.

Ilpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOOM.:

DNEKTPOMArHUThl: UX YCTPOUCTBO U MIPUMEHEHHUE.

[Tpumenenue sBneHuss MU B pa3nuyHbIX rajKerax.

Dopmbl opeanuzayuu desamenbHOCmU — KIACCHO-ypOUYHasi, per’iaMeHTUPOBAHHAS TUCKYCCHS,
paboTa B MaJbIX rpymmax

Buowt oesmenvrocmu — uTeHne u 00CY)KJIEHNE TEKCTa CTAaTel MHTEPHET-CAalTOB, 00CYKICHHE

JIOKJIA/IOB ¥ MIPE3CHTALIMI, COCTABICHUE U PEIICHHE 3aa4, 00CYXK/IeHHE CITIOCOO0B PEIICHUS.



3. KAJJEHJAPHO-TEMATUYECKOE INIAHUPOBAHUE KYPCA BHEYPOUHOM
JAEATEJIBHOCTHU «®PU3UKA»

No
3aHATHUA

B TCMC

INe 3aHATUSI

Tema 3aHaTUS

OcHOBHEBIE
BH/JIbI YICOHOM
EeATETbHOCTH

Hara o
JIaHy

Jara o
dbaxty

IUIABA 1. CTPOEHHME U CBOVICTBA BEIIECTBA- 5 YACOB

Crpoenue BelecTBa. Bzaumonerictaue
YaCTHI] BEIIECTBA.

[IpocMoTp m
obcyxaeHue
BHUJEO C caiita
www.elementy
U «CtpoeHnue
BEIL[ECTBA

I yu.
Hemems

Mopenu cTpOeHUs ra30oB, JKUIAKOCTEN U
TBEPABIX TEN.

Ob6cyxaeHue
Pa3IUYHBIX
TUIIOTE3 (6}
CTPOCHUH
pa3IAYHBIX
BCILIECTB u
JIOKA3aTeNIbCTB,
ux

MOITBEPK IAF0
AX

2 yu.
HeIest

N3mepenue pazMepoB MOJIEKYII C
MTOMOIIBIO TAJIETKH.

Bremoaaenue
MPaKTUYECKHUX
paboT B MaJbIxX

rpynnax

3 yu.
HeJeIs

H3mepenne pa3MepoB MallbIX TEIl METOA0M
pAIOB

Bremoaaenue
MPaKTUYECKHUX
paboT B MaJbIxX

rpymnmnax

4 yu.
Heneus

BriyOb BemecTBa 0€3 MUKpOCKOIa

O6cyxaeHue
JIOKJIaJIOB H
Mpe3eHTALUI
yyammxcsi Ha
TeMy:
«Co3nanue
00BbEeMHOI
MOJICIIH
KpUCTAJITNYEC
KOM  pEelIeTKH
HEKOTOPBIX
BEIICCTB.
CnocoObl
HU3MEPCHHS
pa3MepoB
MOJICKYJI»

5 yu.
HeJeNs

I'IABA 2. OCHOBbI TEPMOJIUMHAMMKU - 7 YACOB

Kak moctidp TernoBoro paBHOBeCHs?
Heo6paTumocTs mporeccoB

YreHue "u
00CyX/IeHHe
cTaTbU caiTa

6 yu.
Hezels
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WWW.
elementy.ru o
HEOOpaTUMOCT
U TEIUIOBBIX
MPOLIECCOB.
N3yyenne wu
aHaJIn3
WITIOCTPATUBH
Ooro marepuaina
HA  TpUMepe
MYAbTGHUIBEMA
«/IBenaguarp
MECSILIEB)

Korna u kak u300penu repmometp?

Ob6cyxaeHune
JIOKJIAa0oB U
IIPE3EeHTALUI
yyammxcsi Ha
TEMY:
«HAcropus
CO3/1aHUSA
npuOOpoB 1St
U3MEpEHUS
TEeMIIepaTyphI»

Coznanue
MOJIENH
TEPMOMETpa C
KUTKAM u
TBEPJIbIM
pabouynm
TEJIOM

7 y4.
HeJeIs

CyTb IepBOTO HavaJia TEPMOJMHAMUKH

PabGora B
MaJIbIX
rpynnax  Hajz
CO37aHUEM
aNropuT™Ma
peuieHus
Ka4€CTBEHHBIX
U PacueTHBIX
3a1a4 Ha
pacuer
U3MEHEHUS
BHYTpPEHHEN
SHEPIuH;
COCTaBJICHUE
aBTOPCKHUX
3a1a4 10 Teme
«Mos  3amaua
Ha pacuer
U3MEHEHUS
BHYTpPEHHEHN
SHEPTUU»

8 yu.
HeZens

INe 3aHITUSI

Tema 3aHaTUS

OCHOBHEBIE

Hara o

[ara o




3aHATHUA

B TEMC

BHJIBI yU4EOHOM
EATENLHOCTH

IIaHy

dakTy

Hcnonp3oBanue (Qu3NYeCKUX 3HAHUHA O
TEIUI0O0OOMEHE TIPH CTPOUTEIILCTBE JKUIIbS,
mondope  OIEXKIbl, B  XO35SHWCTBEHHOU
JIeITEIILHOCTH YeJIOBEKa

O6cyxaeHue
JIOKJIaJI0B )31
Npe3eHTaui
y4Yaluxcsi Ha
Temy: «Bugs
TerIonepe1aq
u,
HCIIOJIBL30BaHU
€ B TEXHUKE H
OBITY.
Hcnonp3oBann
€ 3HaHUH O
BUJIAX
Tena000MeHa
B
CTPOMTEIILCTBE
, B pabote
MoJieIbepa»

9 yu.
Hees

10.

CKoJbKO KaJIOpuil HYXHO 11d?..

Pa6oTa B
ManbIX
rpymmnax  Haj
Cco3aHuEeM
anropuT™Ma
perieHus
KaueCTBEHHBIX
U PacYETHBIX
3a1a4 Ha
pacuer
KOJIMYECTBA
TEIUIOTHI,
COCTaBJIEHHUE
aBTOPCKHX
3aa4 110 TeMe
«Mos 3amada
Ha pacuer
KOJINYECTBA
TEIUIOTHI»

10 yu.
HeJeNs

11.

«Ecmu OHCPIruAa rac-To OTHUMCTCA, TO ...»

O6cyxaeHue
JOKJIQI0B |
MIPE3ECHTALNI
yyamuxcs Ha
TEMY:

«Beunslii
JIBUTATENh  —
MU WIN
peasbHOCTH? »

11 yu.
Henens

12.

N3mepsiem u uccnenyem!

IIpaxTrueckas
pabora B
MaJIbIX

rpynnax 1o

12 yu.
Heaemnst
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TeMe
«3yueHne
CKOpPOCTH
TEr1I000MeHa.
Nsmepenue
YAEIbHOU
TEIMI0EMKOCTH
KUTKOCTH,
o0CyXJIeHne u
00BsICHEHHE
pE3yNbTaToB,
MOCTPOCHHE
rpadudeckon
3aBHCHMOCTHU
TEeMIEPaTypsl
OT BPEMCHH

IVIABA 3. UBMEHEHUE ATPETATHBIX COCTOSIHUM BEIIIECTBA — 4 YACA

13.

Kor;[a, MMo4YeMy, 4TO U KaK KUIIMT U
HUCIIapsACTCs

[IpakTnueckas
pabora B
MaJIbIX

rpynmnax  Io
TEME
«M3yuyenue
3aBHCUMOCTH
CKOpPOCTH
UCHApEHUs OT
BHEUTHUX
YCIOBUU u
CTpPOEHUs
BEIIECTBAY,
IIOCTPOCHUE
rpaduaeckon
3aBHCHUMOCTH
CKOpOCTH
UCIIApEHUs OT
TEMIEPATYPHI,
ioniaan
MTOBEPXHOCTH

13 yu.
HeJeIs

14.

2. Kakas BnaxxHocts camas moJjie3Has

IIpaxTrueckas
pabora B
MaJIbIX
rpynmnax 1o
TeMe
«13mepenune
BJIQ)KHOCTH
BO3/yXa c
MIOMOIIBIO
BOJIOCSTHOTO
TUTPOMETPAY,
o0CyX/IeHne u
00bsICHEHHE
pe3ynbTaToB

14 yu.
Henens
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15.

Ecnu kpucTaiisl pacTyT, TO OHU JKUBbIE?

[IpencraBnenun
€ pe3ylbTaToB
paboThI o
BBIPAITBAHHIO
KpPHUCTAJJIOB;
oOcykaeHue
3aBHCHUMOCTHU
CKOpPOCTH
pocta oT
BHEITHUX
YCJIOBUH,
3aBHCHMOCTH
dhopmbl
KpUctajijia oT
MpUMECeH,
COCTaBJICHUE
rpaguIecKux
WIUTIOCTPALIUI
ITHX
3aBUCUMOCTEN

15 yu.
HeJeIs

Ne
3aHATUA

Ne 3anaTus
B TEME

Tema 3agaTus

OcCHOBHEBIE
BUJIBI yUCOHOU
eATEIbHOCTU

[Hara o
TIaHy

[ara o
bakry

16.

PacuernuBas 6epe)I(J'II/IBOCTB

OO6cyxaeHue
JIOKJIaI0B u
Mpe3EHTALUI
y4Yalluxcsi Ha
TEMY:
«TemnnoBsie
SIBJICHHS B
(donbkIOpe
pa3HbIX
HapOJIOBY

16 yu.
HeJeIs

IJTABA 4. TA3OBBIE 3AKOHBI - 4 HACA

17.

HOquy H30IPOLHCCCHI TAK Ha3bIBAIOTCA?

O6cyxaeHue
JOKJIAJ0B U
Mpe3EHTALUI
yYalluxcsi Ha
TeMy:
«Hcropus
OTKPBITUS
ra3oBbIX
3aKOHOB»
PexoHcTpykin
S OTKPBITUSA
3akoHa  [eii-
JIroccaka

17 yu.
Heneus

18.

OTH 3aHATHBIE TPaPUKH

Pa6ota B
MAJIBIX
rpynmnax — Haj
COCTaBJIEHUEM
aJITOpUTMa

18 yu.
Henens
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pelieHus
rpaduuecKux
3azau Ha
YTCHUE u
MEePECTPOUKY
JUarpamm
COCTOSIHUS
rasa
(rpadmueckuit
u
aHAIUTUYECKU
51 crocob
pelieHus
3a7a4)

19.

Kak BojsiHOM mayk cTpouT cBOi g0M?

Paz6op 3amau
Ha OCHOBE
IIPUPOJIHBIX
AHHBIX,
COCTaBJICHHE
ABTOPCKUX
3a7a4 Ha
HCIIOJIL30BaHU
€ Ta30BbIX
3aKOHOB

19 yu.
HeJeIs

20.

OOBeMHNM ra30Bble 3aKOHBI, YTOObI
MOJIYYHUTb. ..

Pabora HaJl
COCTaBJIEHUEM
TEKCTOBBIX
3aja4 «Mos
3aja4a Ha
PUMEHCHHE
00bETMHECHHOT
0 ra3oBOro
3aKOHA» M HX
MOCJIeYIOIIEee
pelicHue
(oTpaboTka
aJIrOpUTMa
pelieHHs
3a/1a4
AHAJTMTHYECKH
M CITOCOO0M)

20 yu.
Heneus

IJIABA 5. TEIIVIOBBIE MAIIUHBI — 3 YACA

21.

Kak paboratot ras u nap?

Ob6cyxaeHue
JOKIIQOB |
[IpE3EeHTALUI
yyamuxcs Ha
TeMy:
«['paHuIbI
IPUMEHEHHS
JABC u
IKOJIOTUYECKHUE
po0JIeMbl €ro

21 yu.
Heaemnst
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HCIOJIL30BaHU
1. PeakTuBHBIE
JBUTATEIIN»

22.

[Touemy KIIJ] TenioBoro aBuraresns
BCeEria HU3KUi

Paz6op
MPUHIIMITAATTH
HOH CXEMBI
YCTPOMCTBA U
pazInuuit B
pabote
YEeTBIPEXTAKTH
Oro JBUTATENs
u TTU3eTIs.
PaGora B
MaJibIX
rpynnax 1o
PEILICHHUIO
3a/1a4 Ha
pacuer  KIIJ
TETTOBBIX
IBUTraTeneu

22 yu.
Hemems

23.

Heo6xoanMelii npeMeT Ha KyXHE —
XOJIOAWIIBHUK

OO6cyxaeHue
JIOKJIAJ0B U
IIPE3EeHTALUI
y4Yalluxcsi Ha
TEMY:
«HAcropus
BEILEH:
CO3/1aHuE
MepBOi
MOJIENH
XOJOAWIbHUKA,
YCOBEPILIEHCTB
OBaHUE»
O6cyxaeHue
MIPUPOIHOTO
SIBIICHUSI
«BEYHas
Mep3J10Tax:
MOXKHO M
MMOCTPOUTH
MIPUPOAHBIN
XOJIOJMIIHHUK?

23 yu.
Heneus

Ne
3aHATHUSA

Ne 3agaTus
B TEME

Tema 3aggaTus

OcHoOBHBIE
BU/JIbI YU€OHOM
JESITEIBHOCTH

[ara o
TUIaHY

Jara o
bakry

IJTABA 6. QJJIEKTPUYECKUE ABJIEHUSA — 4 YACA

24,

HHTapHBIe SABJICHUA, OTKPBITBIC ®danecom

u3 Munera

IIpaxTrueckas
pabora B
MaJIbIX
rpymnmnax
«HccnenoBanu
e

24 yu.
Henens
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B3aUMOJIEHCTB
Hst
3apsHKEHHBIX
TEN,
o0CyXJIeHne u
00BSICHEHHE
PE3YIBTATOB.
Bremoanenue
JIEUCTBYIOIIEH
MOJICIIN
AJIEKTPOCKOIIA

25.

HpI/IHI_[I/IH CYIICPIIO3NIIHNU CHUIT U oJiek

Pabora HaJ
COCTaBJIEHUEM
TEKCTOBBIX
3a1a4 «Mos
3aja4a Ha
MIPUMEHCHHE
3aKOHA
COXpaHEeHUs
AIEKTPUICCKOT
0 3apsma |
3aKOHA
Kynona» m ux
MocJeayonee
perieHue
AHAJIUTHYECKH
M HJIH
rpaduyecKuM
CrocoooM

25 yu.
HeJeIs

26.

CunoBble IMHUHM MOXHO YBUICTH

[IpakTnueckas
pabota B
MaJTBIX
rpymmax  Haj
CO3/1aHUEM
MOJIeNT!
«[lmamymme
YeIIOBEUKH,
o0cyX/eHrne u
00BsiICHEHHE
pE3yIbTATOB.

26 yu.
Heneus

27.

JlelineHckas 6aHKa U ee SHEPrus

Pabora HaJ
COCTaBJIEHUEM
TEKCTOBBIX
3aaq «Most
3a7a4a Ha
pacueT
napaMeTpoB
KOHJIEHCATOpa
» u ux
MOCJIeYIOMIEee
pelieHue
AHAIINTUYECKU

27 yu.
Heaenst
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| M crioco6om

ITTIABA 7. 3AKOHBI HOCTOAHHOI'O TOKA -5 YACOB

28.

Kakumu ObIBatoT HOCHUTEH 3apsiaa?

[IpocMoTp m
obcyxaeHue
BHUJEO C caiita
www.elementy
fu
«CB00OOIHEIC
HOCHUTEIIN
3apsia»

28 yu.
HeJeIs

29.

YT0 Takoe MmosynpoBOIHUK

OO6cyxaeHue
JIOKJIaJIOB i1
Mpe3eHTaui
y4Yaluxcsi Ha
TeMy:
«ITomympoBog
HHUKU:
JICHUBIBI WU
HEYTOMUMBIE
TPYKSHUKH
OO6cyxaeHue
SIBJIEHUS
«CBEPXITPOBOJ]
HMOCTB»:
MOKHO TN
€031aTh
BCUHBLI TOK B
MPOBOIHUKE?

29 yu.
HeeIs

30.

AJ'ILTepHaTI/IBHLIC HCTOYHUKHU TOKaA

OO6cyxaeHue
JIOKJIaI0B Hu
Mpe3eHTALUI
y4Yalluxcsi Ha
TeMy:
«ICTOYHUKHN
AIIEKTPUYECKOT
0 TOKa:
UCTOPHS
CO3JaHUs
raJlbBaHH4eCKO
ro dJeMEHTa U
AIIEKTPUYECKOT
O JIBUTATEIISY

30 yu.
HeIest

31.

TennoBas oTgaua HarpeBarteisa

IIpaxTrueckas
pabora B
MaJIbIX
rpymnmnax
«HccnenoBanu
e TETUIOBOM
oTJ1a4u
HarpeBaress,
oOcyxkaeHne u
00BsCHEHHE

31 yu.
HeJeIst
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PE3yIIBTaTOB.
CnocoObl
ITOBBIIIIEHHS
TOH
HarpeBaTejbHO
IO 3JIEMEHTA.

Ne
3aHATUA

Ne 3anaTus
B TEME

Tema 3aHaTUS

OcHOBHEBIE
BH/JIbI YICOHOM
EeATETbHOCTH

Hara o
TJIaHy

[ara o
bakty

32.

ConpoTHuBieHHE TPOBOAHMUKA

[IpakTnueckas
pabora B
MaJIbIX
rpyrmnmax
«3mepenue
YAEIBHOTO
CONPOTUBIICHU
a
MIPOBOJHUKA,
oOcyxkaeHne u
00BsCHEHHE
pE3yIbTATOB.

32 yu.
Hemems

ITTIABA 8. QJJIEKTPOMATI'HUTHBIE ABJIEHUSA — 3 YAC

A

33.

HeﬁCTBHH QJICKTPHUUYCCKOI'O TOKa

[IpakTueckoe MPUMEHEHNE MarHUTHOTO

[IpakTuyeckas
pabora B
MaJIbIX
rpyImax
«Cobopka
AIIEKTPOMArHH
Ta. Coopka
MOJIETTH
AIIEKTPOJBUTAT
eInsy,
oOcyxkaeHne u
00BsICHEHHE
pe3ynbTaToB

33 yu.
Hees

34.

Kax yBuneTs MarauTHoe nose?

[TpakTnueckas
pabota B
MaJTBIX
rpymnmnax
«Ilonyuenne
CIIEKTPOB
MarHUTHOTO
TIOTIS»,
o0CyXJIeHne u
00BsICHEHHE
pE3yIbTaTOB.

34 yu.
HeZens

35.

IIPOABJICHHUA

Ha uto cnoco6HO MaruuTHoOE MoJjie U ero

Ob6cyxaeHune
JIOKJIAZIOB |
Mpe3EHTALUI
y4Jamuxcss Ha
TEMY:
«DIIeKTpOMara

35 yu.
HeJeIIst
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UTHI: 170:¢
YCTPOMCTBO U
IIPUMEHEHUE.
IIpumeHeHue
sBieHus OMU
B Pa3lIMYHBIX
raJKeTax»
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