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COJEP)KAHUE BHEYPOUYHOM JESATEJIbHOCTHA «MCCJAEJOBATEJIbCKHUI YAC (PU3UKA)»

IJIABA 1. CTPOEHUE Y CBOMCTBA BEIIIECTBA - 5 YACOB

Crpocnue BemiecTBa. B3aumoeiicTBie yacTuil BerecTBa. MoJielid CTPOSHUS T'a30B, )KUIKOCTSH U TBEPIBIX TEIl.
JlabopamopHvle pabomui:

N3mepenne pasMepoB MOJICKYI C IIOMOIIBIO TTATIETKH.

N3mepenue pasMepoB MaJIbIX Tl METOJIOM PSIIOB.

Ipumeprvie memvl NPOESKMHBIX U UCCIEO008AMENLCKUX PAOOML.:

Cosznanvie 00beMHOM MOJICITH KPUCTATUIMISCKON PEIIETKH HEKOTOPBIX BEIIECTB.

CriocoObI H3MepeHUs pa3MepPOB MOJIEKYIL.

Dopmbl opeanuzayuu dessmenbHOCmuy — KIACCHO-ypOUYHasi, pEerIaMeHTUPOBAaHHAs JUCKYCCHSI, pad0Ta B MTbIX TPYITIaxX
Buovl desmenvrocmu — 9TeHre M 00CYKJICHHE TEKCTA CTaTell MHTEPHET-CAaHTOB, 0OCYK/ICHHE JOKIIATIOB U ITPE3EHTAIN, COCTABIICHHUE U PEIICHUE
3a/1a4, 00CYXICHHE CIIOCOO0B PEIICHHUS.

TI'JIABA 2. OCHOBbI TEPMOJIMHAMMKMU - 7 YACOB

TennoBoe paBHOBecue. Temmeparypa u criocoObl ee u3MepeHus. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO XaOTHUYECKOTO JABMKEHHUS YaCTHII.
BuyTrpennsst sHeprust u cnocoObl ee m3MeHeHus. Bumpl TermooOMena. KomudyecTBo TETUIOTHL. YieiabHas TEIIOEMKOCTh. 3aKOH COXpaHEHUS
SHEpPruM B TEIUIOBBIX Mpolieccax. HeoGpaTuMoCTh mporeccoB TemioooMeHa.

Jlabopamophvie pabomoi:

N3ydenue ckopocTH TermIo00MeHa.

W3mepenue yaenbHON TeII0EeMKOCTH KUIKOCTH.

IIpumepnvie memvi nNPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM:

Uctopus coznanus npuOOpoB 7151 U3MEPEHUS TEMIIEPATYPBHI.

Bunel Tensonepenayu, UCIONIb30BaHNE B TEXHUKE U OBITY.

Hcnonb3oBanue 3HaHUI 0 BUJaX TEMIIO00OMEHA B CTPOUTENLCTBE.

Hcnonb3oBanue 3HaHUI 0 BUAAX TeII000MeHa B paboTe Moebepa.

Beunslii qBurarens — Mug Ui peaabHOCTh?

Dopmbl opeanuzayuu 0essmenbHOCmy — KIIACCHO-ypOUYHasi, periaMeHTUPOBaHHAs JUCKYCCHs, pab0Ta B MaJIbIX IpyIax

Buowvl oesmenvbrHocmu — urenue u 006CyXKAeHHE TEKCTa CTaTeld HHTEPHET-CaliTOB, 00CYK/IEHUE TOKIAIOB U MMPE3CHTAINM, COCTaBICHUE U PEIICHUE
3aja4, 00CyXJIeHHE CIOCO00B PELIeHHUS.

IJIABA 3. UBMEHEHUE ATPETATHBIX COCTOSTHUM BEIIECTBA — 4 YACA
HcnapeHnne n KOHJIEHCAUs, KUIIEHHE. 3aBUCUMOCTb TEMIIEpATypbl KMIIEHHs OT JAaBieHus. BiaxHocTh Bo3ayxa. [1naBieHne u kpucramim3anus.
VYnenbHast TEIUIOTA IJIABJICHUS U TapooOpa3oBaHus. YenbHas TEeIIoTa cropanus. PacueT koauuecTBa TEIUIOTHI IIPH TEMI0O0OMEHE.



Jlabopamopnuie pabomoi:

N3yueHune 3aBUCUMOCTU CKOPOCTH UCHIAPEHHUS OT BHELIHUX YCIOBUMN M CTPOECHUS BEILIECTBA.

N3mepenne BIa)KHOCTH BO3lyXa C IIOMOLIBIO BOJIOCSIHOTO THTPOMETPA.

IIpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM:

Poct kpucramioB: 3aBUCUMOCTb CKOPOCTH POCTA OT BHEIIHUX YCIOBHM.

Poct kpucramioB: 3aBUCUMOCTb (GOPMbI KPUCTATIIMUECKON PEIIETKH OT IpUMeECeH.

Temnnossle siBIeHUS B (POJIBKIOPE pa3HBIX HAPOJIOB.

Dopmbl opeanuzayuu 0essmenbHoCmy — KIIACCHO-ypOYHasi, perlaMeHTUPOBaHHas AUCKYCCHsl, paboTa B MaJIbIX IpyIax

Buowvl oesmenbrnocmu —urenue u 00CyxAeHNE TEKCTa CTaTeld MHTEPHET-CaliTOB, 00CYK/IEHUE TOKIIAI0B U IPE3EHTAIlMM, COCTaBJIEHUE U pEllIeHNE
3a/1a4, 00CYX/ICHHE CITOCOO0B PEIICHHUS.

ITIABA 4. TA3OBBIE 3AKOHBI - 4 YACA

I"a3oBwie 3akoHbI: 3aKk0H bolns-Mapuotra, 3akon [apis, 3akon [eii-JItoccaka. OObeTMHEHHBIN Ta30BBIN 3aKOH.

IlpumepHvie memvl NPOESKMHBIX U UCCIE008AMENLCKUX PAOOM

CocraBiieHHE aBTOPCKOM 3aJ]a4ud 10 TEME TJIaBhl.

Dopmbl opeanuzayuu dessmelbHOCmuU — KIIACCHO-YPOYHasl, perjiaMeHTHPOBAaHHAS TUCKYCCHs, pad0Ta B MAJIbIX IPyIIax

Buowt 0esmenvrocmu — areHne M 00CY)KJIEHUE TEKCTa CTaTe MHTEPHET-CAMTOB, 00CYKICHHE JJOKIAI0B U ITPE3CHTAIINI, COCTABIICHUE U PEIICHNE
3a/1a4, 00CYKJICHHE CITOCOO0B PEIICHMS.

IJIABA 5. TEIVIOBBIE MAIIIUHBI - 3 YACA

[IpeoOpazoBanue sHEpruM B TEIUIOBBIX MamuHax. [lapoBas typOuna, JIBC, peaktunbiii nBurarenb. KIIJ[ temoBoro msurarens. [lpuHiun
NEUCTBUS XOJIOAMILHON MaIlIVHbI.

IIpumepnvie membl nPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

I'panunsl npumenenus JIBC u skonorndyeckue npoOieMbl €ro UCIOJIb30BaHuUs.

Paznuune B ycTpoiicTBE pabOThI YETHIPEXTAKTHOTO ABUTATEINS U AU3EIIS.

PeakTuBHbIE ABUTATENN.

Dopmbl opeanuzayuu dessmenbHOCmy — KIIACCHO-ypOUYHasi, periaMeHTUPOBaHHAs JUCKYCCHs, paboTa B MaJIbIX IpyIax

Buowvl oesmenvbrHocmu —urenue u 006CyXAeHHE TEKCTa CTaTeld MHTEPHET-CaliTOB, 0OCYK/IEHUE TOKIAI0B U MPE3CHTAIMM, COCTaBJICHUE U PEIICHUE
3az1a4, o0Cy/IeHne CIoCOOOB PEIICHHS.

IJTABA 6. JIEKTPUYECKHUE ABJIEHUSA — 4 HACA
Onexrpusanus Tei. /[Ba Buaa aIeKTpUUECKUX 3apsI0B, UX B3auMoaencTBue. 3akoH Kynona. [IpyHumn cyneprnosunuu cui.



DNEeKTpUYECKOE I0JIE U €ro AelcTBUE Ha nnekTpudeckue 3apaasl. Hanpsoxennocts D11, Jlunun nanpspkennoctu D11 Konnencarop, sneprus 911
KOHJIEHCAaTOpa.

IIpumepnvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM:

HccnenoBanue B3auMoJCHCTBYS 3apsyKEHHBIX TEJl.

BeInonHenue nelcTByromen MOIEIu NIEKTPOCKOA.

Mogens «Insiiynye 4en0BeuKn»

CocraBneHue aBTOPCKOW 3a1a4y TI0 TEME TIaBhI.

Dopmbl opeanuzayuu 0essmenbHoCmy — KIIACCHO-ypOYHasi, perlaMeHTUPOBaHHas AUCKYCCHsl, paboTa B MaJIbIX IpyIax

Buowvl oesmenbrnocmu —urenue u 00CyxAeHNE TEKCTa CTaTeld MHTEPHET-CaliTOB, 00CYK/IEHUE TOKIIAI0B U IPE3EHTAIlMM, COCTaBJIEHUE U pEllIeHNE
3a/1a4, 00CYXI€HHE CTIOCOO0B PEIICHHUS.

IUTABA 7. 3BAKOHbI IOCTOSIHHOI'O TOKA - 54YACOB

[TocTosHHBIM AnekTpudeckuii Tok. Hocurenu snexkTpuyeckux 3apsioB B pa3InyHbIX BemiecTBax. [lomynpoBoIHUKOBBIE TPHUOOPHL.

HampaBnenue u cuia Toka. DI€KTpUYECKUM TOK B TPOBOJHUKAX. 3akoH Oma Ju1s yuacTtka nenu. ConpoTHBIIEHHE TPOBOAHUKA. M3MepeHne cuitbl
TOKa W HanpsbkeHus. PaboTa u MOIHOCTD Toka. VICTOYHUKH AJIeKTpUUecKoTo Toka. 3akoH Jlxoyms-Jlenna.

Jlabopamophwvie pabomoi:

Hccnenosanue TenaoBON OTIAa4M HarpeBaTessl.

N3mepenne yienbHOTo COMPOTUBIICHUS POBOJIHHKA.

IIpumepnvie membt npOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

CocraBieHne aBTOPCKOW 3a/1a4y 110 TEME IJIaBbl.

Dopmbl opeanuzayuu dessmenbHoCmy — KIACCHO-ypOYHasi, periaMeHTUPOBAaHHAs AUCKYCCHsI, pab0oTa B MaJIbIX TpyIax

Buowvl oeamenbrHocmu —urenue u 006CyxAeHHE TEKCTa CTaTeld MHTEpHET-CaliTOB, 00CYK/IEHUE TOKIA/I0B U IPE3EHTAIlMM, COCTaBJICHUE U PEllICHHE
3a/1a4, 00CYKJICHHE CIIOCOO0B PEIICHHUS.

IVTABA 8. DJJIEKTPOMATHUTHBLIE ABJIEHUS — 2 YACA

MarnutHoe B3aumojeiictBue. MaruutHoe nosie. JIunuu MarHutHoMl mHuaykuuu. JleiictBue MII Ha mpoBoIHUK ¢ TOKOM. 3akoH AMiIiepa.
MarauTHO€ B3aMOIECTBHE TPOBOJIHUKOB C TOKOM. DJIEKTPOJBUraTe b MOCTOSIHHOTO TOKa. MarHuTHbIE CBOMCTBa BeliecTBa. SABnenune DMU.
OnbiTel Papajies. MarHuTHeIN nOTOK. 3akoH DMU.

JlabopamopHvie pabomui:

COopka srekTpoMarHura.

COopka MozieNH MEeKTPOIBUTATEIIS.

[TonydyeHue CrieKTpOB MarHUTHOTO TOJIS.

Ipumeprvie memvbl NPOSKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:



DNEeKTPOMAarHuThl: UX YCTPONUCTBO U IPUMEHEHUE.

[Ipumenenue apnenuss OMU B pa3nnyHbIX rajxerax.

Dopmuvl opeanuzayuu 0esmenbHOCmy — KIacCHO-ypOYHasl, perNIaMEHTUPOBaHHAasl JUCKYCCHs, padoTa B MajbIX IpyIax

Buowi desmenbrocmu —dTeHne M 00CYXKICHUE TEKCTa CTaTeil HHTEPHET-CaliToB, 00CYXK/I€HHE JIOKIIAI0B U IPE3CHTAINH, COCTaBICHUE U PEIICHHE

3aj1a4, 00CYKJICHUE CIIOCOOO0B PEIICHHSI.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHU S KYPCA BHEYPOUHOM JESATEJIbHOCTH «ACCJIEJOBATEJILCKUI YAC (PU3HUKA)»

N3yueHue kypca BHEYpOUHOU JEATEIILHOCTH HAalpaBlIeHO Ha (OPMUPOBAHUE JMYHOCTHBIX, MeTanpeIMeTHBIX U NPeIMeTHBIX Pe3yJIbTaToB
00y4eHus1, COOTBETCTBYIOLINX TPEeOOBaHUAM (PeepabHOTO TOCYAaPCTBEHHOTO 00pa30BaTeILHOTO CTaHIapTa OCHOBHOT'O 00IIEro 00pa30BaHMUs:

JInuHOCTHBIE pPe3y/bTaThI:

1. ®opmupoBaHuE OTBETCTBEHHOI'O OTHOILIEHHS K YYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH K CaMOOOpa30BaHUIO M CaMOPa3BUTHIO HAa OCHOBE
MOTHBAILIUU K 00yYEHHIO U TIO3HAHMIO, PA3BUTHE CAMOCTOSITEIbHOCTH B IPUOOPETEHNH U COBEPILIEHCTBOBAHUM HOBBIX 3HAHUIA;

2. ®opMHUpPOBaHUE TO3HABATEIbHBIX HHTEPECOB, Pa3BUTHE HHTEIUIEKTYaJbHBIX, TBOPUYECKUX CIOCOOHOCTEH, (POpMHUpPOBAHHME OCO3HAHHOTO
BbIOOpA U OCTPOEHHE albHENIIEeH HHANBUIyalbHON TPAaeKTOPUH 00pa30BaHus;

3. Bocnuranue poccuiickoi rpax/1aHCKOM HIEHTUYHOCTH: aTPUOTU3MA, YBakeHUs K OTe4ecTBY, 0CO3HAHUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAYKH;

4. ®opMUpOBaHUE IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HayKH M OOIIECTBEHHOM MPAKTUKH,
yOeX/I€HHOCTH B BO3MOXXHOCTH MIO3HAHMSI IPUPO/IbI, B HEOOXOTUMOCTH Pa3yMHOTO HCIIOJIb30BaHUS OCTHKEHUN HAYKU U TEXHOJIOTHM JJ1s TabHeHIIero
Pa3BUTHUSI YEJIOBEUYECKOTO 00IIeCTBa, YBAXKEHUS K TBOPIIAM HAyKHU U TEXHUKU, OTHOIICHUS K (PU3HMKE KaK K AIEMEHTY OOIIeYeI0BEYECKO KYIbTYphI;

5. YMeHue KOHTPOJIMPOBATh MIPOLECC U PE3YIbTAT YUeOHO! U UCCIIEA0BATEIbCKON JEATENBHOCTH B IPOLIECCE U3YUEHUS 3aKOHOB IPUPOJIbL;

6. ®opMupoBaHrEe KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B OOLIEHMHM U COTPYIHHYECTBE CO CBEPCTHUKAMM, JETBMHU CTapIIEro U MIIAJALIETo
BO3pacTa, B3pOCIBIMU B ITpoliecce 00pa3oBaTeIbHOM, O0IIECTBEHHO MOJIE3HOM, yueOHO-HCCIIeN0BaTENbCKOM, TBOPUECKOM U IPYTUX BUJIOB AEATEIBHOCTH;

7. ®OpMHUPOBAaHUE OCHOB SKOJIOIMUYECKOHN KYIBTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBILUICHHS, pa3BUTHE ONbITA
IKOJIOTMYECKH OPUEHTUPOBAHHON pe(IeKCHBHO-OLIEHOUYHOMN AEATEIbHOCTH B )KM3HEHHBIX CUTYalUAX

8. KpuTHuHOCTb MBILIUIEHUS, UHUIMATHBA, HAXOAYMBOCTh, AKTUBHOCTD IPU PEIIEHUH NIPAKTUYECKHUX 3a/1a4.

MertanpeaMeTHbIe pe3yabTaThl:

1. YMeHue caMOCTOSTENIbHO ONPEAEIATH LeJIU CBOEr0 00y4eHMsl, CTaBUTh U (hopMyIHpoBaTh A ceOsl HOBBIE 3aJauu B yu€0e, pa3BUBaTh MOTUBBI
Y MHTEPECHI CBOEH NIO3HABATEIBHON €SI TEIbHOCTH;

2. YMeHue COOTHOCUTb CBOM JIEUCTBUS € MJIAHUPYEMBIMH PE3YJIbTaTaAMHU, OCYIIECTBIISITh KOHTPOJIb CBOEH JeATENbHOCTU B IPOLIECCE JOCTHKEHUS
pe3yibTara, ONpeleaTh CIoco0bl IEHCTBUI B paMKax MPEAIOKEHHbIX YCIOBUH M TpeOOBaHMM, KOPPEKTUPOBATh CBOU JEHCTBUSA B COOTBETCTBUU C
M3MEHSIOIIEH S CUTYyaluei;

3. YMeHue onpenensTh NOHATHS, CO3/1aBaTh 0000IEH s, yCTaHABIMBATh aHAJIOTHH, KIaCCU(PULUPOBATh, CAMOCTOSATENILHO BBIOMPATh OCHOBAHMS
U KpUTEPUH 711 KJlacCU(pUKaLUY;

4. YcraHaBIMBaTh NPUYMHHO-CIICICTBEHHBIE CBS3M, CTPOUTH JIOTHUECKOE PACCYKICHHUE, YMO3AKIIOUEHUE (MHAYKTUBHOE, ACIYKTUBHOE U IO
aHAJIOTUM) U JIeNIaTh BHIBOJIBI;

5. Pa3BuTHE KOMIETEHTHOCTH B 00JIaCTH MCIIOJIb30BAHUS HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;



6. [lepBoHayasibHbIE NpEACTaBICHUS 00 UJEAX U O METoJax (U3MKMU KaK 00 YHHBEPCAaJIbHOM HMHCTPYMEHTE HAYKH U TEXHUKH, O CPEICTBE
MO/JIEIMPOBAHUS SIBJICHUI U IIPOLIECCOB;

7. YMeHue BUIeTh PU3MUYECKYIO 337]a9y B KOHTEKCTE MPOOIEMHON CUTYalluH B JPYTUX TUCIHUILIMHAX, B OKPYKAIOIIEH KU3HH ;

8. YMeHue HaX0AUTh B Pa3IMYHbIX HCTOYHUKAX HH()OPMAIINIO, HEOOXOAUMYIO ISl pelieHus] GU3NIECKUX 3aa4, U IPEACTABIATh €€ B TOHATHON
¢dbopme, MPUHUMATH PELICHHUE B YCIOBUSAX HETIOIHON MM M30BITOYHOM, TOYHOH MM BEPOSTHOCTHON MH(OpMaIuy;

9. YMeHue opraHu3oBbIBaTh yUeOHOE COTPYAHMUYECTBO U COBMECTHYIO JIEATEIbHOCTD C YUUTEJIEM U CBEPCTHUKAMM; pab0oTaTh MHIAUBUIYAIbHO U
B TpyHIe: HaxoAuTh oOlllee pelleHHe M pas3periarb KOH(IMKTBI Ha OCHOBE CONNIACOBaHMS MO3MLIMM M ydeTa HHTEPEcoB; (OpMYIHUpOBATH,
apryMEHTUPOBAaTh U OTCTAaUBaTh CBOE MHEHUE.

10. YMeHue BbIABUTaTh TUIIOTE3bI IPU PELICHNUH 33Ja4l TOHUMATh HE0OX0JUMOCTh UX ITPOBEPKH;

11. [loHnMaHne CYIIHOCTH aITOPUTMUYECKUX MPEANUCAHNNA U YMEHHUE IEUCTBOBATh B COOTBETCTBUU C IIPEITIOKEHHBIM aITOPUTMOM.

IIpexMeTHbIE Pe3yJIbTATHI:

1. Oco3HaHMe IIEHHOCTHU U 3HaUYeHUs (PU3UKHU U ee 3aKOHOB JIJIsl IOBCEIHEBHOM KU3HHU Y€JI0BEKa U €€ POJIHM B pa3BUTUU MaTepHaIbHOM U TyXOBHOM
KYJIIBTYPBIL.

2. ®opMupoBaHHE TPEACTABICHUA O 3aKOHOMEPHOM CBS3M W IMO3HABAEMOCTH SIBIICHUM MPUPOJIBI, 00 0OOBEKTUBHOCTH HAYYHOTO 3HAHMWS, O
cUCTeMOO0Opa3yrole poiu GU3UKU AJIsl pa3BUTHUS IPYTUX €CTECTBEHHBIX HayK, TEXHUKU M TEXHOJIOTHIA.

3. ®opMupoBaHUE TPEACTABICHUN O 3aKOHOMEPHOW CBSI3M W MO3HABAEMOCTH SIBJICHUM TPHUPOAbI, 00 0OBEKTHBHOCTH HAYYHOTO TO3HAHUSA, O
cucTeMoo00pa3yrolet poinu GU3UKK AJIs Pa3BUTHUS IPYTUX HAyK, TEXHUKU U TEXHOJIOTHA.

4. ®opMupoBaHUE MEPBOHAYATIBHBIX MPEACTABICHUN O (PU3NUECKOI CYIIHOCTHU SIBICHUHN MPHUPOJIbI, BUIaX MaTepuH, YCBOCHHE OCHOBHBIX HUJIEH
(bU3MKN TEIIOBBIX SBICHUM (OCHOBHBIX monoxeHud MKT, 3akoHOB TepMOIMHAMHMKH, OCHOBHBIX HMPHUHIIMIIOB PAaOOTHI TEIUIOBBIX MAIllMH, 3aKOHOB
ANEKTPOCTATUKH, ITOCTOSHHOTO TOKa, AMIiepa, JlopeHua).

5. YeBoeHus cMbicia (U3MYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBS3b (DU3MYECKUX SIBICHUN, OBJAJCHHWE MOHSATUMHBIM alaparoM U
CUMBOJIMYECKUM SI3bIKOM (DU3HKH.

6. ®opMupoBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3ylbTaTa u3ydeHus (pyHI1aMeHTaIbHBIX 3aKOHOB (PU3UKHU; YMEHUS MOJIb30BATHCS METOJaMU
HAY4YHOTO TO3HAHUS TPUPOJBI: MPOBOJUTH HAOMIIONEHUS, CTPOUTh MOJICIH W BBIJBUTATh TUIIOTE3bl, OTHICKMBATh U (POPMYIUPOBATH JT0OKA3ATEIbCTBA
BBIJIBUHYTBIX TUIOTE3; IJIAHUPOBATH M BBIMOIHITH AKCIEPUMEHTHI, MPOBOAUTH IMPSIMble U KOCBEHHBIE M3MEPEHHUS C HUCHOJIb30BaHHEM IPHUOOPOB,
00pabaThIBaTh Pe3yabTaThl U3MEPEHUN, TOHUMAaTh HEU30€KHOCTh MOTPEITHOCTEN JTFOOBIX U3MEPEHUIl, OIIEHUBATh IPAHUIIBI TOTPEITHOCTEN N3MEPEH UM,
MIPECTaBISATh PE3YIbTAaThl U3MEPEHHH ¢ TOMOIIbIO Tabmuil, TpadukoB U Gopmyt.

7. OGHapyKuBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMU BEIHMYMHAMH, BHIBOJUTHh U3 IKCIIEPUMEHTAIBHBIX (PAKTOB U TEOPETUUYECKUX MOJeNen
(buznueckre 3aK0HbI, OOBSICHITH MOy4YEHHBIC PE3YIbTaThl U IeJaTh BHIBOIBI;
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8. Ilonnmanue (PpU3MYECKMX OCHOB W MPUHLMIIOB JEHCTBUS (pabOThl) MAlllMH U MEXaHU3MOB, CPEACTB IEPEABHKEHUS U CBSI3U, OBITOBBIX
pUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTUYECKHX IMPOIIECCOB, BIUSHUS WX HA OKPYXKAIOIIYIO CPEIdy; OCO3HAHHME BO3MOYKHBIX HMPUYHH TEXHOTEHHBIX U
9KOJIOTHYECKUX KaTacTpod;

9. ®opMupoBaHHE YMEHHUSI MPHUMEHATh TEOPETUYECKHE 3HAHHWS 1O (PU3MKEe Ha NpPAKTHUKE, pemiath (U3NYEeCKUe 3a/aud; IUIAHUPOBATh B
MOBCEJTHEBHOM JKM3HM CBOW JECHWCTBUS C TMPUMEHEHUEM IIOJyYCHHBIX 3HAHWN 3aKOHOB MEXaHWKH;, YMEHHUS MOJb30BATHCS (PH3MUECKUM TEKCTOM
(aHanmu3MpoBaTh, U3BJIEKATh HEOOXOAUMYIO HH(POPMAIUIO), TOYHO U TPAMOTHO BBIpAKaTh CBOM MBICIIN C IPUMEHEHHUEM MaTeMAaTUYECKON TEPMUHOIOT MU
Y CUMBOJIUKH, IPOBOJUTH KiIaccU(UKalKH, JJOTHUecKue 000CHOBaHMS;

10. Branenue 6a30BbIM OHATUHWHBIM alapaToM 10 OCHOBHBIM pa3JieiaM COJIEPKaHHUS.



TEMATUYECKOE INIAHUPOBAHUE KYPCA BHEYPOUHOM JESATEJIbHOCTH

No No 3aHsATHS N Jlara o Jlara o
Tema 3ansaTHSA OcHOBHBIE BUBI YI€OHOH EATEILHOCTH
3aHATHUSL | B TEMeE IJIaHy baxty
IJIABA 1. CTPOEHHUE U CBOUCTBA BEHIECTBA- 5 YACOB
1 | Crpoenue BemiectBa. Bzaumoeiicteue [IpocmoTp m obOCyxneHue BHaAEO ¢ caiiTa www.elementy.ru
' ) YaCTHII BENIECTBA. «CTpOoeHHE BEIIECTBAY
) ) Mopnenu CTpoeHHUs ra30B, KUIAKOCTEH U OOcyxeHue pazIu4HbIX THUIIOTE3 O CTPOCHHUU Pa3INYHBIX
' ) TBEPJIbIX TeJl. BELIECTB U JI0Ka3aTeNIbCTB, X MOJTBEPKIAOIINX
N3mepenne pasMepoB MOJIEKYII €
3. 3. p P P Y Boinonnenue npaktuyeckux paboT B MaJIbIX TPYINax
TTOMOUIBIO MAJIETKH.
N3mepenune pasMepoB MalbIX T METOJIOM
4. 4. PAZIOB Boinonnenue npaktuyeckux paboT B MaIbIX TpyINax
OO6cyxaeHue NO0KIaJ0B U MPE3eHTAMM yJalluxcs Ha TeMY:
«Co3naane 00ObEMHOW MOJECIH KPHUCTALIUYECKON PEUIeTKH
5. 5. BrayOb BemecTBa 6€3 MUKpOCKOTIA
HEKOTOphIX BemiecTB. CrocoObl  HM3MepeHHs pa3MepoB
MOJICKYII»
I'JIABA 2. OCHOBbI TEPMOJAMHAMMKMU -7 HACOB
Urenue u oOcyxJeHue cTarbu caiita www. elementy.ru o
6 1 Kak noctuup TerniaoBoro paBHoBecusi? HEoOpaTHMOCTH TEIUIOBBIX MpolieccoB. M3yueHue u aHaius
' ' HeobpaTtumocts nmporeccos WUTIOCTPAaTUBHOTO MaTepuaja Ha MpuMepe MyIbTHHIbMa
«/IBeHaauare MecsieB»
OO6cyxaeHue NOKIaJ0B U MPE3CHTAlMN ydJalluXcs Ha TEeMY:
«WcTopust co3aanus npubOPOB AT U3MEPEHUS TEMIIEPATYpPhD».
7. 2. Korna u xak u300penu repmomerp? p A PHOOPOB /1 p paryp
Coznanue Moy TEPMOMETPA C KUAKUM U TBEPIBIM pabouum
TEJIOM
PaGora B MainbIx rpynnax Haj CO3JaHUEM aJrOpUTMa PEeIIeHUs
KaUeCTBEHHbIX M PACueTHBIX 3aJad Ha pacyeT H3MEHEHUs
8. 3. CyTb nepBoro Havasaa TEpMOJANHAMUKI .
BHYTPEHHEHN SHEPrUH; COCTABICHNUE ABTOPCKUX 3aJay 10 TEME
«Mosl 3a71a4a Ha pacyeT U3MEHEHHsI BHYTPEHHEN SHEPTrum»




No
3aHATUSA

No 3aHgITUS
B TEME

Tema 3ausTus

OcHOBHBIE BUBI YI€OHOH EATEIFHOCTH

Jlara o
TJIaHy

Jlara o
baxty

Hcnonb3oBanne (U3HYECKUX 3HAHUH O
TEIUIOOOMEHE TMPU CTPOUTEIBCTBE JKUJIBS,
noadope  OASKIbI, B  XO3AHUCTBEHHOU
JIeSITEITHPHOCTH YEJIOBEKa

OOcyxaeHue AO0KJIAI0B U MPE3CHTAIMN YJalluXcsi HA TEMY:
«Buapl Temonepenaun, MCHOIB30BAHUE B TEXHUKE M OBITY.
WUcnonp3oBanue 3HaHMA O  BHAAX  TEIIOOOMEHa B
CTPOMTEIILCTBE, B pabOTE MOJICIIbEpa»

10.

CKOJIBKO KaJTIOpHUil HYKHO JI71s17..

Pabora B ManbIxX rpynmnax Haj CO34aHUEM aITOPUTMa PEILIEHUs
Ka4eCTBEHHBIX M PACUETHBIX 3a/1a4 Ha pacueT KOJIMYeCTBa
TEIUIOTHI; COCTABJICHUE aBTOPCKUX 3a/1a4 1o Teme «Mos 3a1a4a
Ha pacyeT KOJUYECTBA TEIUIOTHDY

11.

«Ecmm OHEPTUA rac-To0 OTHUMETCA, TO ...»

OOcyxeHue OKJIaJ0B U MPE3EHTAlUN ydalluxcs Ha TEMY:
«Beunblii ABUTaTeNnb — MU} WU PeaTbHOCTh ?»

12.

N3mepsiem u uccnenyem!

[IpakTrueckast pabota B ManbIX rpymnmnax no reme «3zyuenue
CKOpOCTH TeruiooOMeHa. M3aMepenue yaenbHON TEeT10eMKOCTH
KUJIKOCTH», OOCYKIEHHE U OOBSCHEHHE PE3yIbTaToB,
NocTpoeHue TrpaduyecKkoll 3aBUCHUMOCTH TEMIIEpPaTyphl OT
BpEMEHU

IJIABA 3. UBMEHEHUE ATPETATHBIX COCTOSIHAM BEIIECTBA — 4 YACA

13.

KOFI[a, IIo4YeMy, 4YTO U KaK KUIIUT U
ucnapsaeTcs

[TpakTuueckas pabota B MalbIX rpynmnax no teme «/sydenue
3aBHCHMOCTU CKOPOCTH MCIApPEHHsI OT BHEIIHUX YCJIOBHM U
CTPOEHUS BEILIECTBaY, IOCTPOCHUE rpauuecKoil 3aBUCUMOCTH
CKOPOCTH HCIapeHHsi OT TeMIepaTyphl, TUIOIIA U
MOBEPXHOCTH

14.

Kaxkas BnaxHOCTh camMast IoJie3Hast

HpaKTI/I‘leCKaH pa60Ta B MaJIbIX I'PYIIIIax 110 TEMC ((HSMCPCHI/IC
BJIA’)KHOCTU BO3JyXa C IOMOIIBKO BOJIOCAHOI'O THI'POMETPA»,
O6CY)K)IGHI/IG H 00BSICHEHHUE PE3YIBTATOB

15.

Ecnu xpucranisl pacTyT, TO OHH XKHUBbIE?

[IpencraBnenue pe3ynbTaToB pabOTHl MO  BHIPAIMBAHHUIO
KPUCTAIIJIOB; OOCYXKIEHHE 3aBHUCHMOCTH CKOPOCTH POCTa OT
BHEUTHUX YCIOBUHM, 3aBUCUMOCTH (OpPMBI KpHCTallia OT
npuMeceii, cocTaBleHHE TpadUUYECKUX WIUTIOCTPAlUN ITHUX
3aBHUCUMOCTEH

10




No
3aHATUSA

No 3aHgITUS
B TEME

Tema 3ausTus

OcHOBHBIE BUBI YI€OHOH EATEIFHOCTH

Jlara o
TJIaHy

Jlara o
baxty

16.

4,

PacueTnuBas GepexITMBOCTD

OOcyxaeHue AO0KJIAI0B U MPE3CHTAIMN YJalluXcsi HA TEMY:
«TeroBbIe SIBIEHUS B (PONBKIOPE Pa3HBIX HAPOJIOBY

IJTIABA 4. TA3OBBIE 3AKOHBI — 4 YACA

17.

[Touemy u3onpoIiecchl Tak Ha3bIBAKOTCS?

OOcyxaeHue AO0KIAaI0B U MPE3CHTAIMN YJaluXcsi Ha TEMY:
«Mcropusi OTKpBITHSA Ta30BBIX 3aKOHOB» PEKOHCTpyKIHs
OTKpbITHS 3aKkoHa [eii-Jlroccaka

18.

OTu 3aHATHBIE IpaduKu

PabGora B ManbIX rpymnmax HajJ COCTaBJIEHHEM alropurma
pemieHusi rpaduUecKUX 3a7ad Ha YTEHHE M MEepecTpPoilKy
JarpaMM COCTOSIHMS rasza (rpaduyeckuil ¥ aHaTUTHYECKHUI
croco0 penieHus 3a1a4)

19.

Kak BoasiHOM mayk CTpOUT CBOM 10M?

Pa3bop 3ama4 Ha OCHOBE MPHUPOIHBIX JAHHBIX, COCTABJICHHE
ABTOPCKHX 3aJ1a4 Ha MCIOJb30BAHNE Ia30BbIX 3aKOHOB

20.

OOBeIMHNIM Ta30BEIE 3aKOHEI, YTOOBI
MOJTYYHTh. ..

Pabora Hag cocraBiieHHEM TEKCTOBBIX 3axay «Mos 3amaya Ha
npuMeHEeHHe OOBEIMHEHHOTO Ta30BOTO 3aKOHa» M HX
nocuenyromiee pemnieHue (0TpaboTKa anropuTMa pEIIeHHs
3a/1a4 aHAJTMTUYECKUM CTIOCOOOM)

IJTIABA S. TEIIVIOBBIE MAIIUHBI -3 YACA

21.

Kak paborarot ra3z u map?

OOcyxaeHue NOKIaJ0B U MPE3CHTALMN yJalluxcsl Ha TeMY:
«I'panurer npumenenus JIBC u sxojoruueckue mpooieMbl ero
HCIOJIb30BaHMs. PeakTuBHbIC ABUraTEIN»

22.

[Touemy KIIJI TerioBoro auratesns
BCeTia HU3KUU

Pa36op mpuHIMNUATBHOW CXEMBbI YCTPOWCTBA M pPa3IMuMi B
paboTe 4eThIpeXTaKTHOTO JABUrarens u ausens. Pabora B
MaJbIX TPYIINaXx Mo penieHuto 3aaad Ha pacuet KI1/] rermnoBsix
IBUTaTesei

23.

HeoOxoanMelii mpeMeT Ha KyXHe —
XOJIOJUJIBHUK

OO6cyxaeHue NOKIaJ0B U MPE3CHTAlMN yJalluXcs Ha TEeMY:
«Hcropus Bemiei: co3laHue NMEPBOM MOJENIH XOJOAWIbHUKA,
ycoBepiieHcTBoBaHue» OOCyXJeHHe MPUPOIHOTO SBICHUS
«BEUHAsT MEpP3JI0Ta»: MOYKHO JM MOCTPOUTH MPHUPOJHBIN
XOIOIUIbHUK?

11




No
3aHATUSA

No 3aHgITUS
B TEME

Tema 3ausTus

OCHOBHBIE BUBI YI€OHOH AEATEIBHOCTH

Jlara o
TJIaHy

Jlara o
baxty

IJIABA 6. QJJIEKTPUYECKHUE SABJIEHUA — 4 YACA

24.

SHTapHbIC ABIECHUS, OTKphIThIE Parecom
n3 Munera

[IpakTuueckass pabora B Manbix rpymmnax «lccinenoBanue
B3aUMOJECHCTBUS  3apsUKEHHBIX — Tel», OO0CYyKJIEHue U
OOBSCHEHHE PE3yIbTaToB. BhIMonHeHue  eHCTBYIOMICH
MOJIETIN AIIEKTPOCKONA

25.

[IpuHIHN cyneprno3unuu CUII U Nojiein

PabGora Hag cocraBieHHEM TEKCTOBBIX 3amad «Mosd 3amada Ha
MPUMEHEHUE 3aKOHA COXPAHEHHUS EKTPUUECKOTO 3apsna u
3akoHa KynmoHna» u ux mocnemyroiiee peneHne aHaATUTHIEeCKUM
WK rpaduyeckuM crnocoOom

26.

CunoBsle THHIH MOKHO YBUICTH

[IpakTtueckass paboTa B MajbIX TpyIIax HaJ CO3IaHUEM
moenu «llmsmrymue yenoBeukn», o0CyKaeHNe U 00bsICHEHNE
pe3yIbTaToB.

27.

Jlefinenckas OaHKa U €€ YHEPrus

Pabora Hag cocraBiieHHEM TEKCTOBBIX 3axay «Mos 3amaya Ha
pacder mapamMeTpoB KOHJEHCATOpa» W WX IMOCIEAYIoIee
pelieHne aHaTUTHIECKUM CTI0COO0M

IJIABA 7. 3AKOHBI IOCTOAHHOI'O TOKA -5 YHACOB

28.

Kaknmu ObiBaroT HOCHTEM 3apsaa?

[IpocmoTp m oOcyxIeHHe BHIEO ¢ cailiTa www.elementy.ru
«CBOOOIHBIC HOCUTENH 3apsiiay

29.

Yro Takoe MMOJYIIPOBOJHUK

OOcyxaeHue AO0KIAJI0B U MPE3CHTAIMN YJalluXcsl Ha TEMY:
«ITomynpOBOTHUKH: JICHUBIIHl UJIU HEYTOMHUMBIC TPYKEHUKH)
OOcyxaeHue SBICHHS «CBEPXIPOBOIUMOCTBH»: MOXKHO JIH
CO3/71aTh BEYHBIN TOK B IIPOBOJAHUKE?

30.

AJ'ILTepHaTI/IBHBIC HCTOYHHUKH TOKa

OOcyxaeHue NOKIaJ0B U MPE3CHTAlMN yJalluxcs Ha TeMy:
«ICTOYHUKH  3JIEKTPUYECKOTO TOKA: MCTOPHUS  CO3JaHUS
rajbBaHUYECKOTO JIEMEHTA U AJICKTPUYECKOTO JIBUTATEIIS

31.

TennoBas oTgada HarpeBaTeiiia

[Ipaktuueckas pabora B Manblx rpynnax «lccinenoBanue
TEIUIOBOM OTJa4M HarpeBaTels», 00CyXAeHUEe U OObsICHEHUE
pe3ynbratoB. Crioco6b! moBeimenns TOH HarpeBaTenbHOro
JJIEMEHTA.
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No Ne 3ansATHS . ara o ara o
Tema 3ansaTHSA OcHOBHBIE BUBI YI€OHOH EATEIFHOCTH
3aHSITHUSL | B TEMeE IJIaHy baxty
[Ipaktuueckass pabora B wmanbix Trpynnax «l3mepenue
32. 5. ConpoTuBieHe MPOBOJHUKA YAEIBHOTO CONPOTHUBIICHUS NPOBOJHHUKAY», OOCYXKIEHHE U
00BSICHEHHE PE3YIIBTATOB.
IJTABA 8. QJJIEKTPOMATI'HUTHBIE SABJIEHUSA — 3 YACA
[Ipaktuueckass pabora B Manbix rpynmax «CoOopka
[IpakTryeckoe NpuMEHEHNE MarHUTHOTO
33. 1. . anekrpoMaruuta. COOpka  MOJENH  DIEKTPOJBUTATENS»,
NEUCTBUS DJIEKTPUUECKOTO TOKA
00cyXIeHHE U 00BSICHEHUE PE3YNBTAaTOB
[Ipaktuyeckas pabora B Mameix rpymnmax «llomyduenue
34. 2. Kax yBuaers MmarautHoe nose? CHEKTPOB MAarHUTHOTO TOJs», OOCYyXIEHHE U OOBbsSCHEHUE
pE3yNbTaTOB.
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