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NOACHUTENbHAA 3ANMUCKA

PaGouas mporpamma Kypca BHEYPOUHOU ICATEIBHOCTH «3aHUMaTenbHas (u3MKa» Ui 7 Kiacca
COCTaBJIeHa B COOTBETCTBMH ¢ TpeOoBaHHsIMH @elepanbHOr0 TrocyIapCTBEHHOTO 00pa30BaTENbHOTO
CTaHJapTa OCHOBHOro obuiero odopazoanus (manee - PI'OC OOO), paccuntanHoro Ha 34 yaca (1 yac B
HEJIEI0).

JaHHbII Kypc BHEYPOYHOW AEATENLHOCTH HMEET CBOEH LIENbI0 PAa3BUTHE MBIIUICHHS, TIPEXIe
Bcero, 1 (POpMHPOBAHKE CHCTEMHOT'O MBIIIUTCHHUSI.

Uzydyenune npeamera «Pusmka» criocoOCTBYET PEIICHHIO CIIEAYIOLINX 3a/1au:

*  3HaKOMCTBA OOYYAIOIIUXCS C METOJIOM HayYHOT'O [TO3HAHUS U METOJAMH HCCIIEOBaHUS
0OBEKTOB U SIBIICHUH IPUPOJIBI;

. npuoOpeTeHus: 00yJatoIUMUCS 3HAHUH 0 MEXaHMYECKUX SBICHUX, QU3UUECKUX BEIUYMHAX,
XapaKTEPU3YIOIIUX 3TH SIBIICHU,

. (dhopmMupoBaHue y 00ydaronmxcs yMEHH HaOJI01aTh TPUPOAHBIE SIBJICHUS U BBIIOTHATH
OIIBITHhI, na6opaTopHLIe pa6OTLI 1 SKCTICPUMCHTAJIbHBIC UCCIICAOBAHU C UCITOJIB30BAHUEM U3MEPUTCIIbHBIX
mpubopoB;

* OBJIAJICHUA 06yqa}OH_lI/IMI/IC$I TaKUMHU O6HIeHaquLIMI/I MOHATUAMU, KaK IPUPOAHOC ABJICHUC,
SMIIMPHYECKH YCTAHOBICHHBIN (hakT, MpodiemMa, TUIoTe3a, TCOPETUIECKUN BBIBO, Pe3yIbTaT
JKCIIEPUMEHTAJILHOU IIPOBEPKH;

. MMOHUMaHKE 00yJaIOIUMUCS OTIIMYNN HAYIHBIX JAHHBIX OT HEMPOBEPEHHON HH(OpPMAIn,
LEHHOCTH HayKH JUISl yIOBJICTBOPEHNUS OBITOBBIX, IPOM3BOACTBEHHBIX U KYJIBTYPHBIX TOTpeOHOCTEH
YeoBeKa.

LleHHOCTHBIMH OPHEHTHPAaMU IIPU OCBOCHUH Kypca CIIy>KaT: COLUAIbHAS COTUIAPHOCTD, TPy U
TBOPYECTBO, HAyKa, HCKYCCTBO, IPHPOJIA, YETIOBEUECTBO U €TO Pa3BUTHE.

1. PE3YJIBTATBI OCBOEHHUS KYPCA BHEYPOUHOU JEATEJIBHOCTH

N3ydyenne Kypca BHEYpOUHOW JesiTenbHOCTH «®Hu3uKa» HampaBieHO Ha (OPMHUPOBaHUE
JUYHOCTHBIX, METaNpPEeIMETHBIX U IMIPEIMETHBIX PE3YIbTaTOB 00ydeHHS,
COOTBETCTBYIONINX TpeOoBaHUAM (peneparbHOr0 TOCYOapCTBEHHOTO 00pa3oBaTENBFHOTO CTaHAAapTa
OCHOBHOTO 00IIIETr0 00pa3oBaHUs:

JIMYHOCTHBIE PE3YJIbTATHI:

1. ®opmupoBaHHWEe OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH K
€caM000pa30BaHMI0 M CaMOpPA3BUTHIO HAa OCHOBE MOTHBAIMA K OOYYEHHIO M I103HAHUIO, Pa3BUTHE
CaMOCTOSITENIbHOCTU B IPUOOPETEHNUH U COBEPIIEHCTBOBAHUN HOBBIX 3HAHUIA,

2. ®opMmHpoOBaHHE MO3HABATEIbHBIX HHTEPECOB, pA3BUTHE HWHTEIJICKTYaJIbHBIX, TBOPYECKUX
CIOCOOHOCTEH, (OPMUPOBAHHE OCO3HAHHOTO BBIOOpAa M TIOCTPOCHHME JalbHEHIICH WHIMBUAYATHHON
TpacKTOpUHU 00pa30BaHHS;

3. Bocmutanune pocCHIICKOH I'Pa)KIaHCKOH UACHTUYHOCTH: MATPHOTU3MA, yBaXxkeHUs] Kk OTeuecTBy,
OCO3HAHHS BKJIaJa OTEUECTBCHHBIX YUEHBIX B PA3BUTHE MUPOBOH HAYKH;

4. ®opMHUPOBaHHE [ENOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTHKH, YOEKICHHOCTH B BO3MOXKHOCTH MO3HAHHS MPUPOABI, B
HEOOXOMMOCTH Pa3yMHOTO UCIOIb30BAHUS JOCTHIKCHUN HAYKU U TEXHOJIOTHIT IS AaNbHEHIIIEr0 Pa3BUTHS
YEJI0BEYECKOro OOIIEeCTBa, YBAKEHUS K TBOPLAM HAYKH U TEXHUKH, OTHOIIEHHS K QH3UKE KaK K dJIEMEHTY
00IIeYeNIOBEYECKON KYIbTYPHI;

5. YMeHne KOHTPOIUPOBATh MPOIECC M Pe3yabTaT yIeOHOW M UCCIEAOBATEIBLCKON ACATEIEHOCTH
B IIPOIIECCE H3YUCHHUSI 3aKOHOB ITPHPO/IBL;

6. dopMupoBaHre KOMMYHHKATUBHOW KOMIETCHTHOCTH B OOIIEHHH M COTPYAHHYECTBE CO
CBEPCTHHKAMHM, JETBMH CTapIIero M MIAIIIET0 BO3pacTa, B3pOCIBIMH B Ipolecce 00pa3oBaTEIbHOM,
0O0IIECTBEHHO MOJIE3HOH, YIeOHO-HCCIEeI0BATEIBCKOM, TBOPUECKON U IPYTHX BHIOB NEITEIHFHOCTH;

7. dopMupoBaHIE OCHOB HKOJIOTHYECKOH KYIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO



9KOJIOTMYCCKOro MbIIUIICHH I, Pa3BUTHUEC ONbITAa 9KOJOTHICCKU OPHeHTPIpOBaHHOfI pe(bHeKCHBHO-OHeHO‘{HOﬁ
ACATCIIbHOCTU B )KU3HCHHBIX CUTYallUAX

8. KpI/ITI/I'-IHOCTI) MBIIIJICHUA, WHHUIIMAaTHBA, HaxXoa4uBOCTb, AKTUBHOCTb Inpu peuieHnun
MPAaKTUYCCKUX 3aJa4.

MerTamnpeaMeTHbIE Pe3yIbTATHL:

1. YMeHHE CaMOCTOSTEIBHO OMPENENIATh LIENHU CBOEro 00yUeHUs, CTaBUTh U (OPMYIUPOBATh JUIS
ceOs1 HOBBIE 3a/1a4u B yu&Oe, pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH II03HABATENBHON JESTEIBHOCTH;

2. YMeHUe COOTHOCHTH CBOM JEHCTBHUS C IUIAHUPYEMBIMH Pe3yIbTaTaMH, OCYLIECTBIISATh KOHTPOJIb
CBOEH JEATENbHOCTH B MpoIecce IOCTHKEHHs pe3yibTaTa, ONpeneniTh CHOcOoObl NEHCTBUN B paMKax
IpEUIOKEHHBIX  YCIOBUH U TpeOOBaHWM, KOPPEKTHPOBAaThH CBOM JACHCTBUSI B COOTBETCTBHHM C
HU3MEHSIOIIENCS] CUTYaINEN;

3. YMeHue ompenensaTh TNOHATHSA, CO3/aBaTh  OOOOINEHHWSA, YCTaHABIMBATh  AHAJIOTHH,
KJIacCU(UIMPOBATh, CAMOCTOSATENIBHO BEIONPATh OCHOBAHMS M KPUTEPUU AT KIIACCH(PUKALINNT;

4. YcTaHaBIMBATh IPUYMHHO-CIEICTBCHHBIC CBSI3M, CTPOMTH JIOTHYECKOE PACCYXJCHHE,
YMO3aKII04eHHe (MHAYKTHBHOE, IeAYKTUBHOE U 110 aHAJIOTHH) U JIeNIaTh BHIBOJIBL;

5. Pa3BuTHE KOMIIETEHTHOCTH B 00JAaCTH HCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

6. IlepBoHauanmpHBIC INpeACTaBICHHS 00 HIEIX M O MeTogax (QHU3MKH Kak 00 yHUBEPCAIbHOM
WHCTPYMEHTE HAyKH U TEXHHUKH, O CPEICTBE MOICIHPOBAHMS SIBICHUI U MIPOIIECCOB;

7. YMenue BHAETh (U3MYECKYI0 3aJady B KOHTEKCTE MPOOIEMHON CHUTyallil B APYTHX
TUCIUIUINHAX, B OKPY>Karomel JKU3HU;

8. YMeHme HaxXOAWTh B Pa3IUYHBIX HCTOYHHMKAX HHGOpPMANHio, HEOOXOAMMYIO Ui PpeIIeHHS
¢u3nUecKux 3a7ad, ¥ MPEACTaBIATh e€ B MOHATHOH (hopMe, IPUHUMATH PEIICHHE B YCIOBHAX HETIONHOM
WM U30BITOYHON, TOUHOW UITM BEPOSATHOCTHON MH(OpMAIINK;

9. YMeHHe OpraHM30BLIBATH YI€OHOE COTPYAHUICCTBO U COBMECTHYIO JICSTEIBHOCTD C YIUTEIEM U
CBEPCTHUKAMH; pad0TaTh HHINBUIYAIHHO U B TPYIIE: HAXOAUTD 00IIee PEIICHNE U pa3perraTb KOH(GIUKTHI
Ha OCHOBE COTJIACOBAHMS MO3MIMU M ydeTa WHTEPEcoB; (GOpPMYIHPOBATH, apTyMEHTHPOBATh U OTCTAUBATH
CBOE MHEHUE.

10. YmMeHme BBHIABUTATH THIIOTE3HI IPU PEIICHUH 3a/1a4H TOHUMATh HEOOXOIMMOCTE UX TTPOBEPKH;

11. TlonumMaHue CYIIHOCTH aJTOPUTMHUYECKUX TPEANUCAHUA © yMEHHWE JIeliCTBOBaTh B
COOTBETCTBUU C NPEJI0KEHHBIM aJITOPUTMOM.

[IpemmerHBIC PE3yNBTATHL:

1. Oco3Hanue NEHHOCTH U 3HaYCHHS (PU3UKU U €€ 3aKOHOB /IS TOBCETHEBHOM XU3HHU YEIOBEKA U
€€ POJH B Pa3BUTHH MATEPHATILHON U TyXOBHOH KYJIBTYPHI.

2. ®opMHpOBaHHE MPEIACTABICHUNA O 3aKOHOMEPHOH CBSI3W M TIO3HABAEMOCTH SBIICHUH MPHPOJIBI,
00 OOBECKTHBHOCTH HAyYHOrO 3HAHHS, O CHCTEMOOOpa3yromed poinu (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAaYK, TEXHUKH U TEXHOJIOTHH.

3. dopMHupOBaHWE TPEACTABICHUH O 3aKOHOMEpPHOW CBSI3M W TI03HABAEMOCTH SIBIICHUU
MPHPOJBI, 00 OOBEKTUBHOCTH HAYYHOTO MO3HAHHUSA, O CHCTEMOOOpA3yromell ponu QUKW Ui Pa3sBUTHS

JIpYTruX HayK, TEXHUKU U TEXHOJIOTUH.
4, dopmupoBaHUe IEPBOHAYATBHBIX TTPEICTABICHHH O PU3HYECKON CYIIIHOCTH SIBJICHHI MPHUPOJIBI,

BHJIaX MAaTECPHH, YCBOCHHE OCHOBHBIX ]I (PM3HUKH TEIIJIOBBIX SIBJICHUH (OCHOBHBIX TojiokeHnid MKT,
3aKOHOB TEPMOJNHAMHKH, OCHOBHBIX TPUHITUIIOB PabOTHI TEIUIOBBIX MAIIHMH, 3aKOHOB 3JIEKTPOCTATHKH,
TIOCTOSIHHOTO TOKa, Amriepa, Jlopeniia).

5. YcBoeHus cMBbIcTa (pU3UMYECKUX 3aKOHOB, PACKPHIBAIOIINX CBSI3b (PU3MUECKUX SBIICHUM, OBJIaICHUE
MOHSTHITHBIM aIllapaTOM M CHMBOIHNIECKAM SI3bIKOM (DH3HKH.

6. dopMupoBaHe HAYIHOT'O MHPOBO33PEHUS KaK pe3yyibTaTa H3y9IeHUs (PyHIaMECHTAIEHBIX 3aKOHOB
(U3UKY; YMEHUSI MTOJIb30BaThCS METOJAMH HAYYHOT'O TIO3HAHUS IPUPOJIBI: TPOBOIUTH HAOIIOACHUS, CTPOUTD
MOJIENTN ¥ BBIABHTATh THIIOTE3BI, OTBICKABATE H (POPMYIIHPOBATH TOKA3aTEIBCTBA BEIABHHYTHIX THIIOTE3;
IJITAHUPOBATH U BBIMTOJIHATH YKCIIEPUMEHTHI, TPOBOJIUTD NMPSIMBIE U KOCBEHHBIE N3MEPEHUS C
HCIONB30BaHUEM ITpHOOPOB, 00pabaTHIBATh pe3yabTaThl H3MEPECHUH, IIOHUMATh HEN30EKHOCTD



MOrPEHIHOCTEN JII0O0BIX U3MEPEHUHN, OLCHUBATh I'PaHULIbI IOTPELUTHOCTENH U3MEPEHUil, TPEICTaBIATh
pe3yNIbTaThl N3MEPEHNH ¢ TOMOLIBIO TaOMuIl, rpaguKoB 1 HOPMYIL.

7. OOHapyX1BaTh 3aBUCHMOCTH MEXy (pH3HMUECKUMH BETHYHMHAMH, BHIBOJNUTH U3
SKCIIEPUMEHTANIBHBIX (PAKTOB M TEOPETUUYECKUX Mojieliell (hM3HUecKre 3aKOHBI, O0BSACHSATH ITOTyYEeHHBIE
pe3yIbTaThl U JETIaTh BEIBOJBL;

8. [Tonumanue pU3NIECKUX OCHOB U IPUHIUIIOB AeHCTBUS (paOOThl) MALIMH U MEXaHU3MOB, CPEACTB
MEPEABIKEHHS U CBSI3U, OBITOBBIX MPUOOPOB, IPOMBIIITICHHBIX TEXHOJIOIMUECKUX IIPOLIECCOB, BIMSIHUS UX
Ha OKPYXAIOIIYI0 Cpelly; OCO3HAHUE BO3MOXKHBIX IPUUUH TEXHOT€HHBIX U IKOJIOTMUECKUX KaTacTpod;

9. DopMUpOBaHUE YMEHUS IPUMEHSTh TEOPETUUECKIE 3HAHNUS 110 (PU3HKE HAa IPAKTUKE, PEIIaTh
¢u3nyeckue 3a1a4n; MIaHUPOBATE B IIOBCEAHEBHON KU3HU CBOU ACUCTBUS C IPUMEHEHHEM IOTYYCHHBIX
3HaHUIl 3aKOHOB MEXaHUKH; YMEHUS MOJIb30BATHCS (PU3HMUECKUM TEKCTOM (aHAIU3UPOBATh, U3BIEKATh
HE00X0ANMYIO HH(OPMAIIHIO), TOYHO U T'PAMOTHO BEIPakaTh CBOU MBICIIN C IPUMEHEHHEM MaTeMaTHIECKOH
TEPMUHOJIOTHH U CUMBOJINKH, IIPOBOJUTH KIIaCCU(UKAIIUH, TOTHYECKIE 0OOCHOBAHMS;

10. Brnanenue 6a30BbIM MOHATUHHBIM aMlllapaToM [0 OCHOBHBIM pa3/ielaM COACpIKaHUSL.

2. COJIEP)KAHUE BHEYPOUHOU NESITEJIBHOCTH
I'JIABA 1. CTPOEHME U CBOMCTBA BEIIECTBA - 5 YACOB

Crpoenne BemecTsa. BzanMonelictBre 9acTuIl BemecTBa. Moaenn CTpOSHHS Ta30B, JKUIKOCTEH U
TBEPIBIX TEIL.

JlaGopaTopHbie pabOThHI:

UzMmepenne pa3MepoB MOJIEKYI C TOMOIIBIO MATETKH.
Wzmepenre pa3MepoB MaJbIX TEN METOJIOM PSITIOB.
[TpuMepHBIE TEMBI TPOEKTHBIX U UCCIICAOBATEIBCKUX PaboT:

Coznanne 00beMHON MOJIENN KPHCTATMYECKON PEelIeTKH HEKOTOPBIX BemecTB. CriocoObl 3MepeHus
pa3MepoB MOJIEKYII.

@DopMBI OpraHU3aIlii ASITENFHOCTH - KIIACCHO-ypOYHasi, perJaMeHTHPOBaHHAs AUCKyccus, padoTa B
MaJIbIX TPyIIax

Buner nearensHOCTH - ITEHUE U 0OCYXKIEHIE TEKCTa CTaTell HHTEPHET-CANTOB, OOCYK/ICHHE TOKIA0B U
MIpe3eHTallni, COCTaBIICHHUE U PEIIeHre 3a1ad, 00CYKIEHHE CITOCOOOB PEIIeHHUS.

I''IABA 2. OCHOBbI TEPMO/IMHAMUKMU - 7 YACOB

TemoBoe paBHOBecue. Temmepatypa u ciocoOsl ee m3MepeHus. CBS3b TeMIEPaTyphl CO CKOPOCTHIO
Xa0THYECKOr0 ABMKEHUS YaCTHII.

BryTpennss sHeprus u crocoOs!l ee n3MeHeHus. Buapl termmooomMena. KonmmdaecTBo TemoTsl. Y nenbHas
TEIJIOEMKOCTh. 3aKOH COXPaHEHUs SHEPTUH B TEIIOBBIX Ipoueccax. HeoOpatumocTs mpomeccos
Term1000MeHa.

JlaGopaTtopHbie paboTHI:

Wzyuyenne ckopocTu TeooOMeHa.

Wzmepenue ynenbHOR TEMIOEMKOCTH KUAKOCTH.

[IprmMepHBIE TEMBI TPOEKTHBIX U UCCIEAOBATEIbCKUX paboT:

Hcropus cozpanus npuOOpOB AJIsl U3MEPEHUS TEMIIEPATYPHI.

Buzp! Temonepenayu, NCNONb30BaHUE B TEXHUKE U OBITY.

Hcnonbs3oBanue 3HAHUM O BUaax TErmI000MeHa B CTPOUTCIIBLCTBC.

Hcnonbs3oBanue 3HAHUM O BUaax TErmI000MeHa B pa60Te MoOACIbEpa.



Beunslii qBuraTens - Mu() WM peaabHOCT?

DopMBbl OpraHU3alny ASSITEIBHOCTH - KJIACCHO-YPOYHAasl, periiaMeHTHPOBaHHAs AUCKYCCHS, paboTa B
MaJbIX TPyMnax

Bupl 1eITEIBHOCTH - YTEHHE U 00CYXKICHHE TEKCTa CTaTeH HHTEPHET-CAlTOB, 00CYXIeHHE JOKIAI0B U
MPEe3CHTAIINH, COCTABJICHUE U PEIICHUE 3a/1a4, 00CY)KICHUE CIIOCOOOB PEILICHUSI.

I''TABA 3. UBMEHEHUE AT'PETATHBIX COCTOAHNUN BEILIECTBA - 4 HACA

I/IcnapeHHe 1 KOHJCHCal s, KUIICHHUC. 3aBI/ICI/IMOCTb TEMIICPATYPbl KUTICHUA OT JaBJICHUA. BnaxHoctn
Bo3ayXa. [InaBieHne u KpucTauk3aius. Y qeibHas TeIIoTa IIaBJIeHHs U napooOpa3oBaHus. Y AenbHast
TEIUIOTa CropaHusl. Pacyer Koiau4ecTBa TEIIOTH MPH TEILIOOOMEHE.

JlaGopaTopHbie pabOTHI;

N3y4yenune 3aBUCUMOCTH CKOPOCTH UCIIAPEHHUSI OT BHEIIHUX YCJIOBUI U CTPOEHUS BELIECTBA.

V3mepenue BIaKHOCTH BO3/yXa C TIOMOIIbIO BOJIOCSIHOTO TUTPOMETpA.

ITpuMepHBIE TEMBI TIPOEKTHBIX U UCCIIEN0BATEIBCKUX PaboT:

Poct kpucTanioB: 3aBHCUMOCTb CKOPOCTH POCTA OT BHEIIHUX YCIOBHUH.

Poct kpucTaios: 3aBUCUMOCTD (DOPMbI KPUCTAIIMUECKON PELISTKH OT rpuMeceii. TeryIoBbIe SBICHUS B
(honbKIIOpE pa3HBIX HAPOJIOB.

@DopMBI OpraHu3allui AITENFHOCTH - KIIACCHO-ypOYHas, perJjaMeHTHpPOBaHHas AMCKyccus, padoTa B
MaJIbIX TPyIIax

Buipl 1eIT€IbHOCTH - YTEHUE M 00CY)KICHHE TEKCTa CTaTell MHTEPHET-CANTOB, 00CYK/ICHHUE TOKIIAI0B 1
MPE3eHTAallMi, COCTaBIICHUE U PEIICHUE 3aa4, 00CY)KICHHE CITOCOOOB PEIIICHHUS.

I''IABA 4. ’A30BBIE 3AKOHBI - 4 HACA

I"azoBbIe 3aK0HBI: 3aK0H boinmsa-Mapuorra, 3akon Lllap:s, 3akon I efi-Jlroccaka. OOBeTMHEHHBIH Ta30BBIN
3aKOH.

[IpumepHBIE TEMBI MPOEKTHBIX U MCCIEIOBATEIBCKUX PaboT:
CocraBneHre aBTOPCKOH 3a/1a49H 110 TEME TIIaBHL.

@DopMBI OpraHU3aIlii ASITENFHOCTH - KIIACCHO-ypOYHas, perJaMeHTHPOBaHHAs AUCKyccHus, padoTa B
MaJIbIX TPYIIax

Buner nearensHOCTH - UTEHHE U 0OCYKIEHIE TEKCTa CTaTell HHTEPHET-CATOB, OOCYK/IEHHE TOKIA0B U
Mpe3eHTallni, COCTaBIICHHUE U PEIIeHre 3a1ad, 00CYK/IEHIE CITOCOOOB PEIIeHHUS.

I'JTIABA 5. TEIUVIOBBIE MAIIINHBI - 3 YACA

[IpeoOpazoBanue SHEPTUH B TEIUIOBBIX MamuHax. [lapoBas Typbuna, JIBC, peakTHBHBIN ABUTATENb.
KITJ terosoro asuratend. [IpuHuun aelicTBUSL XOI0AUIBHOW MaIlIMHBL.

[IprmMepHBIE TEMBI TPOEKTHBIX U UCCIEAOBATEIbCKUX paboT:

I'paruier npumenenns ABC u sxonornveckue npodaeMbl €ro HCIOIb30BaHUSL.
Paznuuue B yctpoiicTBe pabOTh YETHIPEXTAKTHOIO IBUTATEIS U TU3EIIS.
PeakTuBHBIE ABUTATENH.

@DopMBbl OpraHU3alny ASSITEIBHOCTH - KJIACCHO-YPOYHAasl, perilaMeHTHPOBaHHas AUCKYCCHs, paboTa B
MaJbIX rpynnax

Bunpl gesaTenbHOCTH - YTCHUE B 060y)KZ[eHI/IC TEKCTa craTei HHTCpHCT-CaﬁTOB, O6CY)K,Z[€HI/IC JOKJIaJ0B 1
npe3eHTauHﬁ, COCTABJICHUEC U PCHICHHUC 3a/1aY, 06CY>KI[€HI/IC CII0CO00B peIIcHus.

I''TABA 6. OJIEKTPUYECKMUE SBJIEHUA - 4 HACA



OnexTpuzanus Ten. J[Ba Buja 371€KTpUUECKUX 3aps/ioB, X B3auMozelcTere. 3akoH Kymnona. [Ipunmmn
CYINEpIIO3ULIUHU CHJL.

OJeKTpuYecKoe MoJe U ero JeicTBUe Ha diekTpuueckue 3apsaasl. Hanpsxennocts OI1. JIunuu
HanpsbxeaHocty D11, Konnencatop, aneprust 11 konaencaropa.

[TpumepHBIE TEMbI MPOCKTHBIX U UCCIIEIOBATEILCKUX padoOT:
HccnenoBanue B3auMoAECTBUS 3aPSyKEHHBIX TeJL.
BrinonHeHnue nelCTBYIOIENR MOJIENH IEKTPOCKOMNA.
Mogpens «Insmyime yenoBeukn»

CocraBneHre aBTOPCKOM 3a/1a4H 110 TEME TJIaBHhI.

@DopMBI OpraHu3alluH A TENBHOCTH - KJIIACCHO-ypOYHas, perJaMeHTHpPOBaHHas AMCKyccus, padoTa B
MaJIbIX TpyMax

Buipl 1eaTeIbHOCTH - YTEHUE M 00CYXKICHUE TEKCTa CTaTel MHTEPHET-CalTOB, 00CYK/ICHHE TOKIIAI0B U
MPE3eHTAllMM, COCTABIICHUE U PEIICHUE 3aj1a4, 00CY)KIEHIE CITIOCOOOB PEIICHHUS.

I''TABA 7. 3AKOHBI [TIOCTOSAHHOI'O TOKA - 5 YACOB

ITocTosiHHbIN 31eKTpUUecKuil TOK. HoCHUTENN 37eKTpUYecKuX 3apsi0B B pa3JIMUHbIX BEIIECTBAX.
[TomympoBOIHUKOBBIE PUOOPHI.

Hampasnenue u cuiia Toka. DNEKTPUISCKUN TOK B IPOBOAHUKAX. 3akoH OMa /IS yJacTKa IeTu.
CompoTruBiieHre IPOBOAHAUKA. VI3MepeHne CrITbl TOKa ¥ HampspKeHusI. PaboTa 1 MOIITHOCTH TOKA.
Wcrounnkm >nexTprudeckoro Toka. 3axon Jxoynsa-Jlenma.

JlabopaTopHbie pabOTHI:

HccnenoBanue TemioBoi OTAa4u HarpeBaTessl.

W3mepenne ynensHOro ConpoTUBIEHUS TTPOBOAHHKA.

[IpumepHBIE TEMBI MPOEKTHBIX U HCCIE0BATEIBCKUX paboT:

CocraBicHHue aBTOpCKOﬁ 3aJa4M 110 TCMC I'JIaBEbI.

@DopMBI OpraHU3aIlii ASITENFHOCTH - KIIACCHO-ypOYHas, perJjaMeHTHPOBaHHAs AUCKyccHus, padoTra B
MaJIbIX TPYIIax

Buner nearensHOCTH - ITEHUE U 0OCYKIEHIE TEKCTa CTaTell HHTEPHET-CANTOB, OOCYK/ICHHE TOKIA0B U
Mpe3eHTallii, COCTaBIIEHUE U PEIIeHre 3aa4, 00CYK/IEHIE CITOCOOOB PElIeHHS.

I'JTIABA 8. DJIEKTPOMATI'HUTHBIE ABJIEHUA - 3 HACA

MarnutHoe B3auMozeiictBue. MarautHoe none. Jlunun MarautHod unaykuuu. [eiicteue MII Ha
MPOBOJHUK C TOKOM. 3aKOH Amniepa. MarHUTHOE B3aUMOJEHCTBHE TPOBOIHUKOB C TOKOM.
ONEeKTPOJIBUraTeNb MOCTOSIHHOIO TOKa. MaruutHele cBolicTBa BemecTBa. SBnenne OMU. OnbIThl
®apanes. MarantHbii oTok. 3akoH OMMU. JlaGopaTtopHbie paOOTHI:

COopxka 3IIeKTpoMarHura.

COopka MOJIEH 3IIEKTPOIBUTATENS.

[ony4eHue ceKTpoB MarHUTHOT'O OIS

[IprmMepHBIE TEMBI TPOEKTHBIX U UCCIENOBATEIBCKUX PaboT:

DNEeKTPOMarHUThL: UX YCTPOMCTBO U MPUMEHEHHE.

[Ipumenenue asnenus OMU B pa3anuHBIX rajkerax.

@DopMBbl OpraHu3alny ASSITEIBHOCTH - KJIACCHO-YPOUHAasl, periiaMeHTHPOBaHHas AUCKYCCHs, padoTa B
MaJbIX rpynnax



Buasl geTeaIbHOCTH - YTCHUE U 06cy)KI[eHI/I€ TEKCTa cTaTei PIHTCpHeT-CafITOB, O6CY)KI[CHI/IC JOKJIaJ0B 1
npe3eHTauH171, COCTaBJICHHUEC U PCHICHHUE 3aaY, O6CY)KI[CHI/IC CII0C000B peuicHus.

3. KAJIEHIAPHO-TEMATHUYECKOE IVMIAHUPOBAHUE KYPCA BHEYPOUHOU

AEATEJBHOCTH
Ne No Tema 3aHATHS OcCHOBHBIE BUBI YU€OHOM AEATENbHOCTU
3aHATHS | 3aHATUSA
B TEMeE
I'JIABA 1. CTPOEHME 1 CBOUCTBA BEIIECTBA- 54
1. 1.

CrpoeHue BeliecTBa.
BsaumopgeiicTBre 4acTHIL

[IpocMoTp U 00CyK/IeHHE BHJIEO C caiTa
www.elementy.ru «CTpoeHue BelecTBa»

2. 2. Monenu cTpoeHus ra3os, OO0CyXIeHHEe Pa3IMYHBIX THIIOTE3 O CTPOCHUU
)KI/IZ[KOCTGﬁ " TBEPIAbIX TECII. Pa3JIMYHBIX BEUIECTB U NOKA3aTCIbCTB, UX
[IOATBEPKAAIOIIUX
3. 3. W3Mepenne pasMepoB MoJIeKy1 |[BPITONHEHHE MPAaKTHYECKUX paboT B MaJIbIX TpyIIax
C MTOMOIIIBIO MAJIETKH.
4. 4. V3Mepenne pa3MepoB Manbix — [BBITOMHEHHE MPAKTHYECKHX PAbOT B MANBIX TPYIIIax
TEJI METOIOM PSIOB
S. S. BrivOs Bemtectsa 6e3 OOcyKIcHUE TOKITAI0B U IPE3CHTAIIMN yIanuxcs Ha
MHKpOCKOTa Temy: «Co3nanue 00beMHONW MOJEITH KPUCTAIUTMYECKOM
pelIeTKH HEKOTOPBIX BemecTB. CriocoObl n3MepeHust
pa3MepoB MOJIEKYID»
I'IABA 2. OCHOBbBI TEPMOJIMHAMUKU - 7 4
6. 1. |Kak moctuub TEMIOBOro Urenne u 00CyXaEHHE CTAaThU caiiTa www. elementy.ru
pasHoseci? HeoOparumocts 0 HEOOPATUMOCTH TEIUIOBBIX MPOIECCOB. M3yuenne u
[IPOIIECCOB :
AQHAJIN3 WLTIOCTPATHBHOTO MaTepHaia Ha IpIMepe
MyIbTQHUIBEMA «/{BeHAAIATH MECSILIEBY.
7. 2. Korna u xak n3zobpenu O6cyXkaeHne TOKIaa0B U IPE3EHTAlUH yIauXcs Ha
TepMoMeTp? Temy: «McTopus co3nanus IpuOOPOB sl H3MEPEHUS
TemriepaTypbl». Co3maHue MOAEIH TEPMOMETPA C
DPKUIKAM H TBEPABIM PabOdYrM TEIOM
8. 3. CyTsb mepBoro Hagana PaboTa B MaJbIX I'pymIax Hal CO3TaHAEM aJTOpUTMa
TCPMOAMHAMUKH pelIeHns] Ka4eCTBEHHBIX U PACUETHBIX 3a/1a4 Ha pacueT
M3MEHCHHS BHYTPEHHEH SHEePTUH; COCTaBICHIE
ABTOPCKHX 3afad4 1o TeMe «Mos 3a/ada Ha pacueT
M3MEHCHHS BHYTPEHHEH SHEPTUM
9. 4, Hcnonp3oBanue GU3NIECCKUX OOCyXIeHHE JOKJIAJIOB M MPE3CHTAIIUH yJaluxcs Ha
3HaHUH 0 TEII00OMEHE TTPU TeMy: «BUIBI TemIonepenayn, HCIOIb30BaHIE B
CTPOHUTEINIBCTBE KBS, TOA00pE [TEXHHUKE U OBITY. Vcronp30BaHme 3HAHUHA O BHIAX
OJICIKIIBI, B X035 CTBEHHON TEII000MEHA B CTPOUTENBCTBE, B paboTe MOIEIbepay
NEeSITEIPHOCTH YEeTIOBEKA
10. 5. CKOJbKO Kalnopuil HyXHO 1is?..

PaboTa B ManbIx rpynmnax HaJ CO3JaHuEM aJIrOpuT™Ma
PCHICHUA KaYCCTBCHHBIX U PACUHCTHBIX 3aaa4 Ha pacyeT
KOJMYCCTBA TCIJIOTHI; COCTABJICHUEC aBTOPCKUX 3ada4 I10

Teme «Mos 3a/1a4a Ha pacueT KOJIM4YECTBA TCIIJIOTBD




11.

«Ecmu OHEeprusd rae-To
OTHUMCECTCA, TO ...»

OO6cyxaeHue N0KIa0B U Npe3eHTanui «Beunsiit
IBUTATENb - MU( WIN PeaTbHOCTH?»

12.

W3mepsieM u uccuenyem!

[IpakTHueckas paboTa B MaJbIX TPYIIAX MO TeMe
«3y4eHne ckopocTu TemnoodoMena. Msmepenue
yIIETBHOM TEIIOEMKOCTH YKUIKOCTHY», 00CYKICHUE U
00BSICHEHUE PE3yIbTaTOB, IIOCTPOCHUE IpaUIeCcKOit
3aBUCHMOCTH TEMIIEPATyPhl OT BPEMEHH

['JIABA 3. UBMEHEHUE ATPETATHBIX COCTOSHMIA BEIL[ECTBA —3 Y

13.

Korna, mouemy, 4TO U KaK KMIIUT
U HCIapseTcst

[IpakTuyeckast paboTa B MaJIbIX TPYIIAX 110 TEMeE
«3yueHue 3aBUCUMOCTH CKOPOCTU UCIIAPEHUS OT
BHEIIHMUX yCIOBUHI U CTPOEHUS BELIECTBAY, IOCTPOCHUE
rpapUecKoi 3aBUCUMOCTH CKOPOCTH UCHAPEHUS OT
TEMIIEpPaTypbl, ILIOLAJH I0BEPXHOCTH

14.

Kakast B1a)xHOCTH camast
MoJIe3Hast

[IpakTiyeckas pabota B MaJbIX Tpynmax «M3mepeHue
BIIQ)KHOCTH BO3/yXa C IOMOILIbI0 KOHJEHCALlUOHHOI O
TUTPOMETpa, OOBSICHEHHUE PE3YJILTATOBY

15.

Ecnu kpucTtamisl pacTyT, TO OHH
SKUBBIE?

[IpencraBneHmne pe3ynbTaToB pabOTHI IO BRIPAIIUBAHUIO
KPUCTAIIOB; OOCYXKJICHHE 3aBUCIMOCTH CKOPOCTH POCTa
OT BHEIIHUX yCJIOBUH, 3aBUCUMOCTHU (POPMBI KpHCTaIIa
OT MIPUMECEH, COCTABJICHNE TpadUUSCKUX HIUTFOCTPAIINi
9TUX 3aBHUCUMOCTEH

16.

PacuernuBast 6epexIMBOCTD

OOCyX/IeHHE JTOKJIQJO0B M TPE3CHTAIMHA YYalluxcs Ha
Temy: «TemmoBble siBIeHHUS B (OIBKIOPE pa3HBIX
HapOJI0B»

I''TABA 4. TA3OBBLIE 3AKOHEI - 44

17.

Ilogyemv U30MmpOIIECCH TaK
Ha3bIBarOTCA?

OOCyXIcHHE NOKIQJ0B M IPE3CHTAIMHA YYalluxcsS Ha
Temy: «VcTOpHs ~ OTKpPBITHS ~ Ta30BBIX  3aKOHOBY
PexoncTpykius oTKpbITHS 3ak0Ha [ eii-Jltoccaka

18.

OTH 3aHATHBIC TPaPUKU

PaboTa B MaJbIX Tpynmax HaJ COCTABICHUEM aJTOPUTMA
penieHns TpauIecKiX 3a1ad Ha YTCHUE U IEePECTPOHKY
muarpaMM  COCTOSHHA — Tasa  (rpaduyeckuéi.

AHAITMTHYECKUH CIIOCO0 pelIeHus 3a/1a49)

19.

Kak BogsHOM IMayK CTPOUT CBOM
nom?

Pa3bop 3amad Ha OCHOBE TIPUPOJHBIX JAHHBIX,
COCTaBJICHHWE aBTOPCKUX 3ajJad Ha MCHOIH30BAHUE
ra30BBIX 3aKOHOB

20.

OOBennHIM ra30BBIE 3aKOHEI,
YTOOBI TTOJYYHTb...

Pabora Hajx cocTaBiIEHHMEM TEKCTOBBIX 3amay «Mos
3amaya  Ha [PUMEHEHHE OOBEAMHEHHOTO Ta30BOTO
3aKOHa» W WX TMOcIenymiomee pemieHne (oTpaboTka
aJIropuTMa perieHus 3a7a4 aHATUTHYECKAM CITOCOOOM)

I''TIABA 5 TEIIJIOBBIE MAIIIWHBI - 3 HACA

21.

Kak paborator ra3 u map?

OOcyxeHrne [OKJIaJ0B M NPE3CHTAUMH Yydalluxcs Ha
temy: «['panunpl npumenenus [IBC u skonoruueckue
po0OJieMbl €ro UCIO0NIb30BaHMs. PeakTUBHBIE ABUTATEIN




22.

ITouemv KI1JI TemnoBoro
IBUTATEIISA BCEra HU3KUI

Paz0op npuUHOMIUANBHOW  CXEeMBl  yCTpoiicTBa U
pasnuuuil B paboTe YETHIPEXTAKTHOrO JABMraTens U
musens. Pa6oTa B ManbIX IpyIMax Mo peLIeHuo 3a1a4d Ha
pacuet KII/[ TennoBsIx nBurarteneit

23. HeoOxomnmelii nipever Ha OOGcyxaeHne JOKJIaJoB M IIPE3eHTAlMi ydaluuxcs Ha
KYXHE = XOMOMMILHHK TeMy: «VcTopus Bemiei: co3gaHuEe NEPBOA MOJIEIH
XOJIOAUJIbHUKA, YCOBCPIICHCTBOBAHUEC» O6CY>K,Z[€HI/I€
IIPUPOAHOI0 ABJICHUA «BC€YHAA MEP3JI0OTa»: MOXHO JIU
[OCTPOUTDH IPUPOIHBIN XOTOIUIBHUK?
T'JTABA 6. DJIEKTPUUYECKUE SBJIEHUA - 4 4
24, SHTapHbIC ABIECHUS. OTKPBITBIE ([[pakTHyccKas pa6ota B MAITEIX rpymmax
®anecom n3z Munera .
<<I/ICCJ'I6}10B3HI/IG B3aUMOACHUCTBUA 3apsKCHHBIX TEJI»,
00Cy>k/eHHEe U OOBSCHEHHE PE3ynbTaToB. BrImonHeHue
eliCTBYIONIEH MOJIENH 3JIEKTPOCKOIa
25. [IpuHnun cynepno3unuu cuil |Pabota Haj cCOCTaBIEHUEM TEKCTOBBIX 3a1a4 «Most
U T10JTeH 3a/1a4a HA IPUMEHEHNE 3aKOHA COXPAHEHUS
SJIEKTPUYECKOTO 3apsaa U 3akoHa Kyinona» u ux
MOCIIEYIONIEE PENICHUE AHATUTUYECKUM WJTN
rpaduueckuM crnocooom
26. CuioBBI€ JIMHUU MOYHO [TpaxTrueckas paboTa B MaJIbIX TPYIIax HaJl
YBUIACTH co3zaanueM Mojienu «llnsmyire yenoBeykny,
00CYyXIeHHE 1 00BSICHEHUE PE3YJIbTATOB.
27. Jletinenckas: OaHka U ee PaboTa Haj cocTaBIEHHEM TEKCTOBBIX 3ama4d «Most
SHEprus 3a/la4a Ha pacyeT napameTpoB KOHACHCATOpay» U
UX TOCIEAYIOIIEE PEIICHUE AaHATUTUYECKUM
criocobom
I''TABA 7. 3BAKOHBI IIOCTOAHHOI'O TOKA — 54
28. Kakumu ObiBaroT HOcutenu  [[IpocMoTp U 0OCy)KIeHUE BHIEO C caiiTa
3apsga’? www.elementy.ru «CBoOOTHBIC HOCUTEIN 3apsiia
29. Uto Takoe moyynpoBoAHUK  |OOCYKIEHUE HOKIAJA0B U MPE3CHTANN yJaluxcs
Ha TeMy. «[1oayrnpoBOAHUKY: JTIEHUBLbI WU
HEYTOMUMBIE TPYKeHUKN» OOCyK/IeHUE SIBICHUS
«CBEPXIPOBOAMMOCTE)»: MOXKHO JIM CO31aTh
BEUHBIH TOK B TPOBOJTHUKE?
30. ANbTepHaTUBHBIE HCTOUYHUKU |OOCYKIeHUE TOKIAJA0B U IPE3EHTAINH yYalIuXcst

TOKa

Ha TEMY. «ICTOUHUKHN QJICKTPUUICCKOI'O TOKaA:
HNCTOpUA CO3MaHNs I'aJIbBBAHUYCCKOT'O 3JIECMCHTA U
DJICKTPUYICCKOT'O ABUTATCIIA»



http://www.elementy.ru/

31.

4. |TeruioBad oTmaua
HarpeBaTest

[IpakTuyeckas paboTa B MaJIbIX TPYIIIax
«HccnenoBanue TEIJIOBOM OTJaUU HATrPEBATEI»,
oOcyxeHue u 00bsICHEHUE Pe3yabTaTOB.
Crnioco6s1 noBeiienns TOH HarpeBareabHOTO
DIIEMEHTA.

32. 5. |ComportuBnenue npoBoanuka [[IpakTndeckas paboTa B MaJIbIX TPYIIIax
«3MepeHune yeapHOro CONpOTUBIICHHUS
[IPOBOJAHMKA», 0OCYXKAEHHE U 00BICHEHUE
pE3yIbTaTOB.

I'JIABA 8. DJIEKTPOMAT'HUTHBIE ABJIEHUA — 24

33. 1 Kak yBuzets MarautHoe mose? [IpakTrueckast padota B Masslx rpynnax «llomyuenue
CIICKTPOB MarHUTHOTO TIOJIs1», 00CYXKACHHUE U
00BbsICHEHNE PE3YIIbTATOB.

34. 2 Ha uro ciocobno Maruuthoe OOcyKIcHUE TOKITA0B U IPE3CHTAIIMN yIanuxcs Ha

II0JIC U €TO MPOSBICHUS . . N
TeMy: «DJIEKTPOMarHUThl: UX YCTPOHCTBO U
npuMeHeHue. ITpumenenue sBieruss MU B pa3nuuHbIX
JIUCT KOPPEKIIUU B KAJIEHIAPHO - TEMATUYECKOM IINIAHUPOBAHUUA
Ne Jlata o Jlata 1o N3menenus ITpuuunel
n/n

MJIaHy (hakry




