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1. IOACHUTEJIBHAS 3AIIUCKA

Pabouass mporpamma kypca «®u3Mka BOKpYyr Hac» JUig 8 Kilacca COCTaBleHa
B COOTBETCTBUM C TpeOoBaHusiMu DenepasibHOrO TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHaapTa 0CHOBHOTO 0011ero oopaszosanus (naisee — DI'OC O0O0).

B MAOY rumuazun Ne2 kypc «Du3nka BOKpYT Hac» peaji3yeTcs B paMKax MporpamMmMbl
paboThl ¢ oJapeHHBIMH O0yJaroIUMUCS B (GopMe (aKylIbTaTuBa MOCPEACTBOM BKIIOYCHUS B
[1nan BHEYpOUHOH N1€ATENBHOCTHU JIMHEHHOTO Kypca «DPu3nKa BOKPYT Hac», paCCUMTAaHHOTO Ha
35 gacoB (1 4ac B Henemro).

JlaHHBIN KypC BHEYPOUHOU IESATENbHOCTH MMEET CBOEU IIeNIbI0 Pa3BUTHE MBIILICHUS,
npex/ie BCero, 1 (popMUpoBaHHE CHCTEMHOTO MBIIIIJICHHUS.

Nzyuenue npeamera «du3nka BOKPYT HAC» COCOOCTBYET PEIICHHUIO CIEIYIOIINX 3aay:

e 3HAaKOMCTBa OOy4alOUIMXCSi C METOAOM HAayyHOTOo TO3HAaHHS U METOoIaMu
UCCIIEIOBaHUS OOBbEKTOB U SIBICHUI TPUPOIBI;

e npuoOpereHus: 00y4YarOIIMMUCS 3HAHUN O MEXaHMYECKUX SBJICHUAX, (PUINUECKHX
BEJIMUMHAX, XapaKTEPHU3YIOIIUX TH SIBICHUS;

e (QopmupoBanue y oOydarolmuxcs yMeHUN HaOMIOOaTh MPHUPOIHBIC SBICHUS U
BBINOJIHATH  OMBITHI, JlaboparopHbie pabOTBI M OKCIIEPUMEHTAIBHBIC HCCIEIOBAaHHUS C
MCIIOJIb30BaHUEM U3MEPUTENBHBIX TPHUOOPOB;

e  OBJaJeHUs OOYYaIOIUMUCS TaKUMH OOIICHAYYHBIMU TOHSATUSMH, KaK MPUPOIHOE
SBJICHUE, SMIIMPUYECKH YCTAaHOBIEHHBINH (hakT, mpobiema, TUIIOTe3a, TEOPETUUECKU BBIBO/,
PE3yNIBTaT KCIIEPUMEHTAILHOM IPOBEPKH;

¢ T[IOHMMaHHWE OOYYAIOMIMMHUCS OTIMYMI HAyYHBIX JAHHBIX OT HEIMPOBEPEHHOMN
uH(pOpMAIMKM, I[IEHHOCTH HAayKd MJis VYAOBJICTBOPEHHS OBITOBBIX, IPOU3BOACTBEHHBIX U
KYJIBTYPHBIX TOTPEOHOCTEN YeIoBeKa.

IleHHOCTHBIMH OpPHEHTHMPAMH TIIPH OCBOGHMHM Kypca CIyXaT: coluajibHas
COJIMIAPHOCTD, TPY/ ¥ TBOPUECTBO, HAayKa, UICKYCCTBO, IIPUPO/IA, YEIIOBEUECTBO U €r0 pa3BUTHE.



2. PE3YJIBTATBI OCBOEHUS JIEKTUBHOI'O KYPCA «®U3UKA BOKPYI' HAC»

N3yuenue kypca «Pu3uka BOKPYI Hac) HalpaBlieHO Ha (OpMUPOBaHHE JHMYHOCTHBIX,
MeTanpeAMeTHBIX U NPeJIMEeTHBIX Pe3yJbTaToB 00y4eHHs, COOTBETCTBYIOIINX TPEOOBAHUSIM
(enepasbHOro  rocylapcTBEHHOIO  00pa30oBaTeNbHOTO  CTaHJApTa OCHOBHOIO  OOLIEro
00pazoBaHuUs:

JIn4yHOCTHBIE pe3yJIbTAThI:

1. ®opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH
K €aMoOOpa30BaHUI0 U CAMOPA3BUTHIO HAa OCHOBE MOTHMBAaLlMU K OOYYEHHUIO M IO3HAHMIO,
pa3BUTHE CaMOCTOSITEIbHOCTH B IPUOOPETEHUH U COBEPIIEHCTBOBAHUHM HOBBIX 3HAHUI;

2. ®OpMHUpPOBAaHUE II0O3HABATCIIBHBIX HWHTEPECOB, pa3BUTHE HWHTEIUICKTYyaJbHBIX,
TBOPUYECKUX CHOCOOHOCTEH, (hopMUpOBaHKHE OCO3HAHHOTO BHIOOPA M MOCTPOCHUE AalbHEHIICH
WH/IMBUYaJIbHOM TPAeKTOPUH 00pa30BaHus;

3. Bocnuranue poccuiicKoil IpaAaHCKON MIEHTMYHOCTU: NATPUOTHU3MA, YBAXKEHMS K
OteuecTBy, 0CO3HAHMS BKJIa[la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKU;

4. ®opMupoBaHUE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOILECTBEHHOM IPAKTUKHU, YOSKICHHOCTH B BO3SMOXKHOCTH TIO3HAHUS
IPUPO/IbL, B HEOOXOJUMOCTH Pa3yMHOTI'0 UCIIOJIb30BAaHUS JOCTUKEHUM HAyKU U TEXHOJIOTUH IS
JaJIbHEHIero pa3BUTHs YEJIOBEYECKOTO OOLIECTBA, YBaXKEHUS K TBOPIIAM HAyKH M TEXHUKH,
OTHOIICHHA K (PU3MKE KaK K 3JIEMEHTY O0IIeUeI0BEUYeCKON KYIbTYPHI;

5. YMeHue KOHTpPOJIMPOBAaTh IPOLECC U Pe3ylbTaT yueOHOH U HCClle0BaTelbCKON
JESITEIbBHOCTH B MPOLIECCE U3YUEHUSI 3aKOHOB IPUPOIbL;

6. ®opMupoBaHHE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLLEHUU U COTPYAHUUYECTBE
CO CBEpPCTHHKAMM, JETbMH CTapIIEro M MIAALIEr0 BO3pacTa, B3POCIBIMU B IIpOILECCE
o0Opa3oBarenbHOM, 00I11€CTBEHHO MOJIE3HOH, yueOHO-UCCIIEA0BaTEIbCKOM, TBOPUECKOH U IPYTUX
BU/JIOB JIEATENBHOCTH;

7. ®OpMUPOBAHUE OCHOB 3KOJIOTUYECKON KYIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO JKOJOTMYECKOTO MBIIUIEHUS, Pa3BUTHE ONbITA 3KOJIOIMUECKH OPHUEHTHPOBAHHOM
pedaeKCUBHO-OLIEHOUHON AEATENbHOCTH B )KM3HEHHBIX CUTYaIMIX

8. KpUTHUHOCTh MBIIUIEHUS, UTHULIMATHBA, HaXOJYMBOCTh, aKTUBHOCTb NPHU PEIICHUU
IIPAKTUYECKUX 3a]ay.

MertanpeamMeTHble pe3yJbTaThl:

1. VYMeHue caMOCTOSTEIbHO OINpPENENATh LEIM CBOEro OOy4YeHHs, CTaBUTh H
dopmynupoBath Juis ceOs HOBbIE 3a7auM B yu€Oe, pa3BMBAaTh MOTHBBI MU MHTEPECHI CBOEH
MMO3HABATEIILHOM JICSITCIIFHOCTH,

2. YMeHue COOTHOCUTD CBOM JIEHCTBUS C IUNIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIECTBIISTh
KOHTpPOJIb CBOEW JIeATEIbHOCTU B MPOIECCE JTOCTHIKEHUS pe3ysibTaTa, ONPEeAesiTh CIIOCOOBI
NecTBUI B paMKaXx NpeJIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATH CBOU AECUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYyallUEeH;

3. YMeHue omnpenenarb MOHATHA, cO37aBaTh OOOOILIEHMs, YCTaHABIMBATh AHAJOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS U KPUTEPUHU JUI KJIacCU(PUKALINN;

4. YcranaBiauBaTh NPUYMHHO-CIIECTBEHHBIE CBA3HM, CTPOUTH JIOTHYECKOE PACCYKIEHUE,
YMO3aK/IIo4eHre (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOIBI;

5. Pa3BuTHe KOMIETEHTHOCTH B O0JACTM HUCHOJb30BAHUS HH(POPMAIIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

6. IlepBoHauanbHble NpEACTaBICHUS 00 HAEIX U O MeTojgax (U3MKH Kak 00
YHHUBEPCATbHOM HMHCTPYMEHTE HAyKH M TEXHUKHU, O CPEJCTBE MOJICIMPOBAHHS SIBJICHUM U
IIPOLIECCOB;

7. YMmenue BuieTh (U3MUYECKYIO 3a7]ad4y B KOHTEKCTE IMPOOJIEMHON CUTYalluu B IPYrHX
JUCLUIUINHAX, B OKPY)KAIOIIEH KU3HU;



8. YMeHue HaxoAuTh B Pa3IUYHBIX MCTOYHUKAX HH(POPMALUIO, HEOOXOOUMYIO IS
peuieHns (pU3MYECKUX 337134, U MPEACTaBIATh € B MOHATHON (opme, MPUHUMATh PEIICHUE B
YCIIOBUSAX HEMOJHON WIIM U30BITOYHOM, TOUHOM WM BEPOATHOCTHON MH(pOPMALIUY;

9. YMeHue opraHu3oBbIBaTh yueOHOE COTPYAHMUYECTBO U COBMECTHYIO JI€ATEIbHOCTD C
YUUTENEM U CBEPCTHUKAMU; pab0TaTh MHAUBUYAIbHO U B IPYIIIE: HAXOIUTH 00IIee pelieHue U
paspeniath KOH(IMKTHI Ha OCHOBE COIIACOBAHMS IIO3ULIMH U yUeTa HHTEPECOB; (POPMYIUPOBATH,
apryMeHTHPOBATh U OTCTaNBaTh CBOC MHEHHUE.

10. YMeHue BbABUTaTh TUIIOTE3bI IPU PEIICHUH 337a4l TOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKU;

11. IloHnMaHMe CYIIHOCTH aJrOPUTMHUYECKUX IPEANUCAHUM U YMEHUE JEeMCTBOBATh B
COOTBETCTBUU C IIPEAJIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHbIE pe3yJIbTATHI:

1. Oco3HaHue IIEHHOCTH U 3Ha4eHUs (DU3WKU M €€ 3aKOHOB JIJISi TIOBCETHEBHOM JKU3HH
YEJIOBEKa U €€ POJIA B Pa3BUTUU MaTepUAIbHON U AYXOBHOMW KYJIBTYPBI.

2. ®opMupOBaHHUE MPEACTABICHUN O 3aKOHOMEPHOM CBSI3M M MO3HABAEMOCTU SIBJICHUI
npUpObl, 00 OOBEKTUBHOCTH HAY4YHOTO 3HAHHUA, O CHCTeMooOpasyroiield poiau (U3MKU AJs
Pa3BUTHUSA IPYTHX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUM.

3. ®opMupoOBaHKE MPEICTABICHUA O 3aKOHOMEPHOM CBSI3M M MMO3HABAEMOCTH SIBJICHHUI
IPHUPOJIBI, 00 OOBEKTUBHOCTH HAYYHOTO MO3HAHUS, O CUCTEeMOOOpa3yomeld poiau Gu3uKu Jyis
Pa3BUTHSI IPYTUX HAyK, TEXHUKU M TEXHOJIOTHIA.

4. ®opMupoBaHHE NEPBOHAYAIBHBIX IPEACTABICHUHN 0 (PU3MUECKOM CYLITHOCTH SIBICHHUM
IPUPOJIbI, BUIAX Mare€pUH, YCBOCHUE OCHOBHBIX MAEH (DU3MKHU TEIJIOBBIX SIBJICHUI (OCHOBHBIX
nonoxeHuit MKT, 3akoHOB TepMOIMHAMHMKH, OCHOBHBIX IPUHLIUIIOB pa0OThl TEIJIOBBIX MAIlIUH,
3aKOHOB 3JIEKTPOCTAaTUKH, IOCTOSHHOTO TOKa, AMriepa, JlopeHua).

5. YcBoeHus cwmbiciia (U3MYECKUX 3aKOHOB, DPACKPBIBAIOIIMX CBA3b (PU3MUECKUX
SBJICHUH, OBJa/IeHUE MOHATUHHBIM allllapaToM U CUMBOJIMUYECKHUM S3bIKOM (PU3UKU.

6. ®opMHpOBAaHME  HAydYHOIO  MHMPOBO33pEHHMS  KaK  pe3ynbrara  HU3Yy4EHHs
(GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH; YMEHHUS I0JIb30BAThCS METOJaMH HAy4YHOI'O IMO3HAHUS
HOPUPOABL: MPOBOJAUTH HAONIOAEHUS, CTPOUTh MOJAEIM U BBIIBUraTh TUIOTE3bl, OTHICKUBATh U
(dopMynupoBaTh JI0Ka3aTeNbCTBA BBIABHUHYTBIX TUIOTE3; IIJJAHUPOBaTb U  BBINOJHATH
HKCIIEPUMEHTHI, TPOBOJUTH NpPsSMble M KOCBEHHbIE M3MEPEHUs C UCIOJIb30BaHHEM NPUOOPOB,
00pabarpIiBaTh pe3yabTaThl W3MEPEHUN, MOHUMATh HEM30€KHOCTh TMOTPEIIHOCTEH JHOOBIX
WU3MEPEHUM, OLIEHWBATh TPaHMIBl IOTPEIIHOCTEN W3MEPEHWH, NPEACTaBIATh PE3YIbTaThI
W3MEPEHUI C TOMOIIBIO TabIuIl, TpaduKoB U HOPMYIL.

7. OOHapyXuBaTh 3aBHCHUMOCTH MEXIy (PHU3MUECKUMHU BEIMYMHAMH, BBIBOAUTH U3
HKCHEPUMEHTAIbHBIX (DAKTOB M TEOPETHYECKUX MopeNel (PU3MYecKue 3aKOHbI, OOBSICHSTH
MIOJIyYEHHBIE PE3YJIBTAThI U J1€1aTh BBIBOBL;

8. Ilonnmanue (¢uU3NYECKUX OCHOB W TNPUHLUIOB JeHCTBUS (paboThl) MallMH U
MEXaHU3MOB, CpPEACTB IMEPEIBIKEHUS] M CBSI3M, OBITOBBIX NPUOOPOB, MPOMBIILICHHBIX
TEXHOJIOTMYECKUX TPOILIECCOB, BIUSHUS UX HA OKPYKAIOIIYIO CPEAy; OCO3HAHHE BO3MOXKHBIX
NPUYMH TEXHOTCHHBIX M HKOJIOTUYECKHX KaracTpod;

9. ®opmupoBaHUE YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS MO (PU3HKE Ha MTPAKTHKE,
pemate (U3MUYECKUE 337a4d; IUJIAHUPOBAaTh B IIOBCEIHEBHOW JKU3HU CBOM JEUCTBHUS C
MPUMEHEHUEM NOJYYEHHBIX 3HAHHHM 3aKOHOB MEXaHMKH; YMEHHS IMOJIb30BaThC (PU3NYECKUM
TEKCTOM (aHaJIM3UPOBaTh, W3BJIEKAaTh HEOOXOAMMYI0 HWH(OPMAIMIO), TOYHO M TPAMOTHO
BbIpaXaTb CBOM MBICIM C MPUMEHEHWEM MaTeMaTU4YeCKOM TEPMUHOJIOTUU U CHUMBOJIMKH,
IPOBOAUTH KIacCU(PUKAIMH, JIOTHIECKHEe 000CHOBAHMUS;

10. Bnanenue 06a30BbIM TOHSATHUMHBIM amllaparoM [0 OCHOBHBIM pasjeiam

COZEpKaHUS.



COLEPKAHUE SJIEKTUBHOI'O KYPCA «®PU3UKA BOKPYI' HAC»

IVIABA 1. CTPOEHUE U CBOMCTBA BEIIIECTBA - 5 YACOB

Crpoenue BemiectBa. B3aumoneiicTBue wactuil BemiecTBa. Mojenu CTPOEHHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEIL.

Jlabopamopuvie pabomol.

W3mepenue pazMepoB MOJIEKYIT C TIOMOIIIBIO MATETKH.

N3mepenue pazMepoB MajbIX Tl METOIOM PSIOB.

IIpumepnvie memol NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Coznanne 00beMHOM MOJIENH KPUCTATNINYECKON PEIETKH HEKOTOPBIX BEIIECTB.

Crioco0bI M3MEpeHHs pa3MepPOB MOJIEKYI.

Dopmbl  Opeanuzayuu  0esmenrbHOCmuy — KIACCHO-ypOYHas, periaMeHTHPOBaHHAs
JMCKYCCHsI, pad0Ta B MaJIbIX TPYIIax

Buowvr oesmenvHocmu — ureHue U OOCYXKIEHUE TEKCTa CTaTeil WHTEpHET-CailToB,

00CY)XJIEHHE JIOKJIaJ0B M IPE3CHTAlNii, COCTABICHNE U pEIICHUE 3aj]a4, 0O0CYXICHHE

CIOCOOOB PEIICHUS.

I'JIABA 2. OCHOBbBI TEPMO/IMHAMMUKU -7 YACOB

TennoBoe paBHoBecue. Temmneparypa u ciocoObl ee usmepenus. CBs3b TEMIIEPATyphbl CO
CKOPOCTBIO XaOTUYECKOTO IBUKEHUS YACTHII.

BuyTpeHHsist sHeprus u crnoco0Obl ee usMeHeHus. Bunbl temooomena. KomuuecTBo

TEIUIOTHI. YJieJbHasl TeMIOEMKOCTb. 3aKOH COXPaHEHHs SHEPIUU B TEIUIOBBIX IIPOLECCaX.

HeoOparuMocTh MmporeccoB TermioooMeHa.

Jlabopamopusie pabomol.

N3ydeHune ckopocTu TernooOMeHa.

V3mepenue yaenbHON TeMI0EMKOCTH KUAKOCTH.

IIpumepHole membl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Hctopus co3nanust mpuOOpOB ik U3MEPEHHs TeMIIepaTyphl.

Bunp! Temonepeaaun, NCIIONb30BaHAE B TEXHUKE U OBITY.

Vcnonb30BaHue 3HaHUH 0 BUJIaX TEMJIOOOMEHA B CTPOUTELCTBE.

Hcnonp3oBanue 3HaHMI 0 BUJIaX TEIUIOOOMEHA B paboTe MOCIbepa.

Beunslii nBurarens — MU} UM peanbHOCTH?

Dopmbl  opeanuzayuu  0esmenrbHOCmu — KIACCHO-ypOYHas, perlaMeHTHPOBaHHAas
JMCKYCCHs, paboTa B MaJIbIX IrpyIax

Buowvi oesamenvnocmu — ureHue u OOCYXKIEHUE TEKCTa CTaTeil MHTEpHET-CailToB,

00CyXJIeHHE JIOKJIaJ0B U MPE3CHTALUi, COCTABICHUE U pelIeHUe 3ajad, 00CyXIeHHE

croco0O0B pelIeHHUs.

IVIABA 3. UBMEHEHUE ATPETATHBIX COCTOSIHUM BEIIECTBA — 4 YACA

Hcnapenne W KOHAEHCALUs, KUICHUE. 3aBHCUMOCTh TEMIIEPAaTyphl KHUICHUS OT

napieHus. BiaxHocTh Bo3myxa. [lnmaBieHWMe W KpUCTAJUTM3aAIMs. YAeNbHas TEIioTa

TUIaBJICHUST M TapooOpa3oBaHUs. YeNbHas TeIUIoTa CropaHus. Pacder konndecTBa

TEIUIOTHI MIPH TEIII000MEHE.

Jlabopamophvie pabomoi:

W3ydyeHue 3aBUCUMOCTH CKOPOCTH HCHApEHHs OT BHEIIHHX YCIOBUH M CTPOCHUS
BEIECTBA.

H3mepenne BIaKHOCTH BO3yXa C MOMOIIBIO BOJIOCSHOTO THTPOMETPA.

IIpumepHvie membl NPOESKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

PocT KpUCTaIOB: 3aBUCHMOCTh CKOPOCTH POCTA OT BHEUIHUX YCIIOBHIA.

Poct kpucramios: 3aBUCHMOCTh (POPMBI KPUCTAJUTMIECKOH PEIIETKH OT MIPUMECEH.

TernoBkie siBeHHS B POIBKIOPE pa3HBIX HAPOIOB.

Dopmbl  opeanusayuu  OessmerbHOCmU — KIIACCHO-ypO4YHasl, perlaMeHTHPOBaHHAsS
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JIMCKYCCHSI, pab0oTa B MaJIbIX IPYIIIIax
Buowi Odesmenvhocmu — 4teHue W OOCY)KICHHE TEKCTa CTareil WHTEPHET-CaiTOB,
00CYXK/IEHHE TOKJIAJ0B U MPE3CHTALMi, COCTaBICHUE U PEIICHHE 3a/ad, 00CYXKICHHE
CIOCOOOB PEIICHUS.

ITTABA 4. TA3OBBIE 3AKOHBI - 4 YACA

l'azoBble 3akoHbl: 3akoH boing-Mapuorra, 3akon [llapns, 3axon Ieit-JIroccaxa.

OOBeIMHEHHBII ra30BbIil 3aKOH.

IIpumepHvie memovl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

CocraBiieHre aBTOPCKOM 3a]1a4uu 110 TEME TJIaBBI.

Dopmbl  opeanuzayuu  0essmelbHOCmU — KIACCHO-ypOYHas, perIaMeHTUPOBAHHAS
JMCKYCCHsI, pad0Ta B MaJIbIX TPYIIax

Buower Ooesmenvnocmu — dteHHME W OOCYKIEHHE TEKCTa CTarel WHTEPHET-CaNTOB,

00CYXICHHE JOKIAJ0B U MPE3CHTAMH, COCTABICHUE M PEIICHUE 3a/1a4, 00CYXICHUE

croco0O0B pelIeHHUs.

IJIABA 5. TEIIVIOBBIE MAIIIMHBI - 3 YACA

[Ipeobpa3oBanue sHeprun B TEIUIOBbIX MamuHax. [laposas Typbuna, JIBC, peakTuBHbII
asurarenb. KII/ TermoBoro aurarens. [IpuHImn AeACTBUSA XONOAUIbHONW MAILIMHBI.
IIpumeprvie memvbl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

I'panunel npumenenus JABC u axonornyeckue npoodaemMsbl €ro UCIOIb30BaHUS.
Pa3nuune B ycTpoiicTBe pabOThl YETHIPEXTAKTHOTO IBUTATENS U IU3EII.

PeaktuBHbIE nBUTATENN.

Dopmbl  Opeanuzayuu  0esmerbHOCmuy — KIACCHO-ypOYHas, periaMeHTHPOBaHHAs
JUCKycCHs, paboTa B MaJIbIX IPpyIIax
Buowvi oesmenvHocmu — ureHue U OOCYXKIEHUE TEKCTa CTaTeil WHTEpHET-CaiToB,

O6CY)KI{€HI/I€ JOKJIaa0B U Hpe?’CHTaIIHﬁ, COCTaBJICHHUEC W PCIICHHUC 3a1a4y, 06C}’)KIIGHI/IG
CIIoco0oB peIICHUA.

IUTABA 6. QJJIEKTPUYECKUE SIBJIEHUS — 4 YACA

Onextpusanus Ten. J[Ba BUAa IJIEKTPUUYSCKUX 3apsAI0B, UX B3aUMOJACUCTBHE. 3aKOH

Kynona. [IpuHuun cyneprno3uiuu Cuil.

DNEeKTpUYECKOe TI0JIe U €ro JICUCTBUE Ha MeKTpudeckue 3apsanbl. HampsokenHocts Ol1.

JInnun nanpspkennoctu D11, Konnencarop, sneprus O11 konaencaropa.

IlpumepHvie memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

HccnenoBanne B3auMOCMCTBUS 3apsKEHHBIX TEJT.

BeInonsenue nelcTByromend MOIEIN MIEKTPOCKOA.

Mopnens «llimuynme 4eaoBeuKkn»

CocraBiieHHe aBTOPCKOM 3a]1a4d 110 TEME TIIaBHI.

Dopmbl  Opeanuzayuu  0esmerbHOCmuy — KIACCHO-ypOYHas, periaMeHTHPOBaHHAs
JUCKyccHs, paboTa B MaJibIX TPyIIax

Buowvr desmenvHocmu — dreHue W OOCYXKIEHUE TEKCTa CTaTeil WHTEPHET-CATOB,

o0CyXJIeHHEe JOKJIAaJ0B W MPE3EHTAIUi, COCTABICHUE M PEIICHUE 3a7a4d, 00CYXKICHUE

CIOCOOOB PEIICHUS.

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

[TocrostHHBIN nekTpuueckuid TOK. Hocurenm snekTpuyeckux 3apsaoB B Pas3IMUHBIX
BemecTBax. [lomynpoBogHUKOBBIE TPUOOPHI.

Hampasnenue u cuna Toka. DNeKTpUYECKHM TOK B TPOBOAHUKAX. 3akOH OMa IS ydacTka
nenu. ConpoTuBiIeHrne MPOBOAHMKA. V3MepeHue cuibl Toka U HampsbkeHus. Pabora u
MOIIHOCTh TOKa. VICTOUHHMKH 37€KTpUYECKOro ToKa. 3akoH [[>koyins-JIeHia.
Jlabopamophvie pabomoi:

Hccnenoanue TenaoBON OTIa4M HarpeBaTesl.
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W3mepenue yaeapbHOTro CONPOTUBICHHS TIPOBOTHHKA.

IIpumepHoie memvl NPOESKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

CocraBiieHre aBTOPCKOM 3a/1a4H 110 TEME TJIaBbl.

Dopmbl  opeanusayuu  OessmerbHOCmU — KIIACCHO-ypO4YHAasl, periaMeHTHPOBaHHAsS
JMCKYCCHSI, paboTa B MaJIbIX IPYIIIIax

Buowi Odesmenvhocmu — 4reHue W OOCYKICHHE TEKCTa CTareil WHTEPHET-CAiTOB,

00CYXK/IEHHE TOKIJIAJ0B U MPE3CHTALMi, COCTABICHUE U PEIICHHE 3a/ad, 00CYXKICHHE

CIOCOOOB PEIICHUS.

IUTABA 8. QJJIEKTPOMAT'HUTHBIE SABJIEHUSA - 3 HACA

MaruuTtHOE B3aumojeicTBUe. MarnutHoe mosie. JIMHUM MarHUTHOW WHIYKIHH.

Hetvictue MII Ha npoBOIHUK C TOKOM. 3akoH Ammepa. MarHuTHOe B3auMOJIECUCTBHUE

MIPOBOJHUKOB C TOKOM. DJEKTPOJBUIraTellb MOCTOSSHHOTO TOKA. MarHuTHbIE CBOMICTBa

BeniecTBa. Asinenne OMU. OnbiTel @apanes. MarauTHbli 1oToK. 3akoH OMU.

Jlabopamopuvie pabomol.

COopxka 21eKTpoMarHuTa.

COopka MoJIeNH ANEeKTPOIBUTATETIS.

[Tomy4yeHue CieKTpoOB MarHUTHOTO TTOJISL.

IIpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

DNEKTPOMArHUTHI: UX YCTPOMCTBO U MPUMEHEHHUE.

[Ipumenenue sBnennss JMU B pa3nmuyHbIX rajKeTax.

Dopmbl  opeanuzayuu  0esmenrbHocmu — KIACCHO-ypOYHas, perlaMEeHTHPOBaHHAs
JTUCKyccus, padoTa B MajbIX TpyInax

Buowvr oeamenvnocmu — uTeHHEe W OOCYXKJEHHWE TEKCTa CTaTeid HMHTEPHET-CAWTOB,

o0CyXJeHHEe JOKIAJO0B U MPE3CHTAlMi, COCTABICHUE U PEIIeHUE 33/1a4, 00CYXICHUE

CIOCOOOB PEIICHUS.



4. KAJJEHJIAPHO-TEMATHYECKOE INTAHUPOBAHHUE KYPCA BHEYPOUHOMH JEATEJIbHOCTH «®U3UKA»

Ne No 3aHATHS . Jara o Jara o
Tema 3ansTHs OcHoBHbIE BUIbI Y4€OHOI 1eATeIbHOCTH
3aHITHSI | B TEMe TUIaHY dakry
IUIABA 1. CTPOEHHME U CBOVICTBA BEILIECTBA- 5 YACOB
1 1 Crpoenue Bemectsa. Bzaumoneiicteue [Ipocmotp u oOcyxaeHue Buaeo ¢ cailta www.elementy.ru 1 yu.
) ' YaCTHUIl BEIIECTBA. «CTpoeHHe BeIeCTBa HeJens
5 5 Mogenu cTpoeHus Ta30B, )KUJIKOCTEH U OOcyxeHue pa3inyHbIX TUIIOTE3 O CTPOCHUU PaA3TUYHBIX 2 yu.
TBEPJBIX TEI. BEIICCTB M JIOKA3aTeIIbCTB, UX MOITBEPIKIAIONTIX HEeeIst
3. 3. Msueperne pasmepos mosteky ¢ Brinonaenune npakTu4eckux paboT B MajIbIX Tpymmnax 3y,
TIOMOIIIBIO TTAJICTKH. HeJens
4. 4. V3meperne pasmMepos MATIBIX eI METO/IOM Brinonaenune npakTu4eckux paboT B MajIbIX Tpymmax 4 yu.
pSAIOB HeJens
OOcyxaeHue NOKIaJ0B U MPE3CHTALUN y4JalluXcs Ha TEMY:
«Co3nanre OOBEMHOW MOJIEIH KPHCTAJUTMYECKOW PEIICTKH 5 yu.
5. 5. Briy6s BemiecTBa 6€3 MUKpPOCKOIa
HEKOTOphIX  BemecTB. CrocoObl  M3MEpPEeHUs  Pa3MepOB Henens
MOJICKYIT»
I'JIABA 2. OCHOBBI TEPMOJANHAMMKHU -7 YACOB
Urenne u oOcyxaeHHE cTaTbu caiiTa www. elementy.ru o
6 1 Kak 1ocTuub TEmIoBOro paBHOBECHS? HeoOpaTHUMOCTH TEIUIOBBIX MpoleccoB. M3yuenue u aHamums 6 yu.
' ' Heob6patumocts nporeccon WJUTFOCTPAaTUBHOTO MaTepuaja Ha TpuUMeEpe MyJIbThUiIbMa HEeJeNs
«/IBeHaamare MecsIes»
OO6cyxaeHue JOKJIAI0B W MPE3CHTAIMN yJalIuXcsi Ha TEMY:
7 5 KorJia i KaK H306peii TepMoMeTp? «McTopus co3nanus mpubOpOB A7 U3MEPEHUS TEMIIEPATYPhI». 7 yu.
Coznanue MoeNTi TEPMOMETPA € JKUIKUM H TBEPIBIM pabounM Heemns
TEIIOM
Pabora B MabIxX Tpymmax HajJ CO3JaHHEM aJTOPUTMA PEIICHUS
Ka4eCTBEHHBIX M PACUETHBIX 3aJa4 Ha pacueT H3MEHEHHs 8 yu.
8. 3. CyTh MepBOTO HaYaIa TEPMOTUHAMUKI BHYTpPEHHEH SHEPTUH; COCTABICHHE aBTOPCKHX 3aJ1ad 110 TeMe Henens

«Mos 3aga4a Ha pacyeT U3SMCHCHUA BHYTpCHHCﬁ SHEPTUN»




Ne No 3aHATHS . Jara o Jara o
Tema 3ansTHSA OcHOBHBIE BHJIbI YUE€OHOH EATETLHOCTH
3aHITHUSL | B TEME IJIaHy baxty
Wcnonb3oBanue ¢Qusnyeckux 3HaHuii o | OOCyX/aeHue NOKJIAJ0B U MPE3eHTALUH YyYaluxcs Ha TeMy:
9 4 TEIIOOOMEHE TIPU CTPOUTEIBCTBE KWIIbA, | «BUIbl Teruonepenayu, UCIOIb30BAHUE B TEXHUKE U OBITY. 9 yu.
) ) nogbope OASKIbl, B  XO3siicTBeHHOH | Mcmonb3oBanue 3HaHW O  BHAax  TemiooOMeHa B HeJels
JIEATEIbHOCTH YEJIOBEKA CTPOUTEINILCTBE, B paboTe MOJIeNIbepay
PaGora B ManbIx rpymnmnax HajJ CO3JaHUEM aJITOPUTMA PELICHUs
. KaueCTBEHHBIX M pACUETHBIX 3aJad Ha pacyeT KOJIUYEeCTBa 10 yu.
10. 5. CKOJIBKO KaJIOPHUI HYKHO JI1s1? .. P P yi
TEIJIOTHI; COCTABJICHUE aBTOPCKUX 3a/1a4 110 TeMe «Mos 3a1aua HeJest
Ha pacyeT KOJUYECTBA TEIIOThD)
OOcyxeHue NOKIaJ0B U MPE3CHTALUN y4JalluXcs Ha TEMY: 11 yu.
11. 6. «Ecnu 3Heprus rae-1o OTHUMETCS, TO ...)» y>I<Ilv A A P LA yHar y yd
«Beunblii gBUTraTens — MU( WK PeaTbHOCTH? » Heaens
[IpakTnueckast pabora B MayblX rpynmnax mno teme «l3yuenue
CKOpOCTHU TerioooMeHa. Mi3mMepeHue yneinbHOU TEermI0eMKOCTH 12
12. 7. N3mepsiem u ucciemyem! KUIKOCTHY», OOCYKIeHHEe U OOBSCHEHHE PEe3yIbTaToB, HCI[Z;;I
MOCTpoeHue TpaduyecKod 3aBUCUMOCTU TEMIIEpaTypbl OT
BpEMEHU
IJTIABA 3. UBMEHEHHUE AI'PETATHBIX COCTOAHWU BELHIECTBA — 4 YACA
IIpakTryeckas paboTa B MajbIX Ipymmnax no reme «M3ydenue
3aBUCHMOCTU CKOPOCTHM MCIApPEHHs] OT BHEUIHUX YCIOBUH U
Korna, nouemy, 4To U KaK KUIUT U . 13 yu.
13. 1. CTPOEHHS BELIECTBay, IOCTPOEHUE rpauueCcKOi 3aBUCUMOCTH
ucnapsercs Heaens
CKOPOCTH HCHApeHus OT TeMIepaTypshl, iouiaau
ITOBEPXHOCTH
[IpaxTnueckast pabota B ManbIX rpymnmnax no reme «M3mepenue 14
14. 2. Kakas BiaxHOCTb camasi IIoJIe3Has BIQXKHOCTH BO3AYyXa C IOMOILBIO BOJOCSIHOIO TMTPOMETpPay, HGJI}CIE;I
o0cyXeHHe U 00bSICHEHHE PE3YIIbTAaTOB
IIpencraBienue pe3ynbTaTroB pabOThl IO  BHIPAIIMBAHUIO
KpHUCTAJJIOB; OOCYKJIE€HHE 3aBHCHUMOCTH CKOPOCTH POCTa OT 15
15. 3. Ecnu kpucTasuibl pacTyT, TO OHM KMBble? | BHEIIHUX YCJIOBUHM, 3aBHUCUMOCTH (OPMBI KpUCTaJIa OT Hea?;;

MpUMeceil, cocTaBieHHe TpadUUeCKUX WIUTIOCTPAlUN 3TUX
3aBUCUMOCTEN




Ne No 3aHATHS . Jara o Jara o
Tema 3ansTHSA OcHOBHBIE BHJIbI YUE€OHOH EATETLHOCTH
3aHITHUSL | B TEME IJIaHy baxty
16. n PacueTiBas GepeKTHBOCTS OOcyxeHue NOKJIAZ0B U MPEe3eHTAlUN YJalluxcs Ha TeMy: 16 yu.
«TeruoBbIe siBIEHUS B (DOJIBKIIOPE pa3HBIX HAPOJIOBY Heaens
ITTABA 4. TA3OBBIE 3AKOHBI — 4 YACA
OOcyxeHue NOKJIAZ0B U MPEe3eHTAlUN YJalluxcs Ha TeMy: 17
17. 1. [Touemy n3ormpoLEccH Tak Ha3bIBAIOTCA? «Vlcropust  OTKpBITUS Ta30BbIX 3aKOHOB» PEKOHCTpyKLMs HenZE;I
OTKpbITUsA 3aKoHa [ eit-JIroccaka
PabGota B ManbIXx rpynmax HaJ COCTaBJICHHEM allrOpUTMa
13, 5 Dt sasTHBS TpadKH pelieHus rpapuueckux 3aaad Ha dTeHAE U HGpGCTpOﬁKZ’ 18 yu.
JMarpaMM COCTOSIHUS ra3a (rpaduyeckuil U aHATUTHYECKUIN Henens
CII0CcO0 perieHus 3a/1a49)
19. 3 KaK BOIsHO# TayK CTPOHT CBOH 10M? Pa36op 3a1a4 Ha OCHOBE IPUPOIHBIX JAHHBIX, COCTABICHHE 19 yu.
aBTOPCKHUX 3aa4 Ha MCIIOJIb30BAHKE ra30BbIX 3aKOHOB Henens
PaboTa Haj cocraBieHnEM TEKCTOBBIX 3a1ad «Most 3aqa4da Ha
20 4 OO0BbeaAnHNM ra30Bble 3aKOHbI, YTOObI IPUMEHEHHE OOBEIMHEHHOIO0 Tra30BOI0 3aKOHa» U HUX 20 yu.
' ' MOJIYYHTh. . . nocjenywoliee penieHue (0TpaboTKa aaropuTMa pEIIeHHs HEeJEeIst
3a/1a4 AaHATUTHYECKUM CITIOCOO0OM)
ITTIABA 5. TEIIVIOBBIE MAIINUHBI — 3 YACA
OOcyxeHue TOKJIAQZ0B U Mpe3eHTalui yJaluxcs Ha TeMy: 71
21. 1. Kak paboratot ra3 u nmap? «'panrutsr mpumenenus JIBC u sxomornueckue mpooieMbl ero Hen}eli;l
HCIOJIb30BaHUsl. PeakTHBHBIE ABUTATENIN»
Pa30op nmpuHUMNMANBEHOW CXEMbI YCTPOMCTBA M pa3InyMil B
2. 5 [Touemy KIIJI TeruioBoro nBuraresns paboTe 4YeThIpeXTaKTHOro jaBurarens MU ausens. Pabora B 22 yu.
BCErJia HU3KUI MaJibIX Tpymnnax o penieHuro 3ajaad Ha pacuet KIT[ TernoBeix Helens
JIBUTaTeNeH
OO6cyxeHue NOKIal0B U MPE3eHTAlUN yJalluxcs Ha TeMY:
Heo6x oMbt MpeaMeT Ha KyXHe — «McTopus Belel: co3JaHue MEPBOM MOJENH XOJIOAUIbHUKA, 23 yu.
23. 3. ycoBepleHcTBoBaHUE» OOCYXJIeHHE NPUPOTHOTO SBICHUS
XOJIOINIIBHUK Heaens

«BEUHAsT MEP3JI0Ta». MOXHO JH TIOCTPOUTH TMPUPOTHBII
XOJOAWILHUK?
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Ne No 3aHATHS . Jara o Jara o
Tema 3ansTHSA OcHOBHBIE BHJIbI YUE€OHOH EATETLHOCTH
3aHATUS | B TeMe IJIaHy baxty
ITTABA 6. QJJIEKTPUYECKHUE SABJIEHUSA — 4 YACA

[IpakTnueckast pabora B Manbix rIpynmnax «lccienoBanue

o 1 SuTapHsble aBieHus1, oTKpeIThie DajgecoM | B3aMMOAEUCTBUSA ~ 3apsOHKCHHBIX — Tel»,  OOCYyXKIeHue | 24 yu.

3 Munera OOBSICHEHHE  pEe3yJIbTaTOB. BbBIMONHEHWE  JCWCTBYIOIICH HEIeNs

MOJIEJIU AIIEKTPOCKONA
PaboTa Haj cocraBieHnEM TEKCTOBBIX 3a1ad «Most 3aqa4da Ha

75 5 N T ————— MIPUMEHEHUE 3aKOHA COXPAHEHMS 3JEKTPUYECKOro 3apsja u 25 yu.
3akoHa KynoHa» 1 ux nocnienymoilee peeHne aHaTuTHIeCKUM Heaens
WU TpadruIecKuM Crocooom
[IpakTnueckast pabora B MallbIX TIpylmax HaJ CO3/JIaHHUEM 2%

26. 3. Cuii0BbI€ JIMHUU MOKHO YBHUJIETh Mogenu «llnsduryime yenoBeukn», 00Cyx AeHne U 00bICHEHUE He,[[}e[i;l
pe3yabTaTOB.
Pabora Haj cocraBieHnEM TEKCTOBBIX 3a1ad «Mosl 3aqa4da Ha 27

27. 4. Jleiinenckas OaHka U ee YHEPrus pacder mnapaMeTpoB KOHJEHCATOpa» U UX MOCIEAYHOIIee Heﬂg;{
pelleHre aHAIUTUYECKUM CIOCOO0OM

IJTABA 7. 3AKOHBI HOCTOAHHOI'O TOKA — 5§ YACOB

28 1 KaKimu GblBaIOT HOCHTEIH 3apsia? [Ipocmotp 1 oOcyxaeHue BHIEO ¢ caiiTa www.elementy.ru 28 yu.
«CB0O0OOIHBIE HOCUTEINH 3apsiiay HEJENs
OO6cyxaeHue JOKJIAI0B M MPE3CHTAIMN yJalIuXxcsi HA TEMY:

29, 5 Uro TaKoe MOAYIPOBOIHHUK «ITonmynpOBOAHUKHU: JIEHUBIIBI UM HEYTOMHUMbBIE TPYKEHUKH» 29 yu.
OOcyxJeHue SBICHUSI «CBEPXIIPOBOIUMOCTHY»: MOXKHO JIU Hesemns
CO3/1aTh BEYHBIN TOK B POBOAHUKE?
OOcyxeHue TOKJIAZ0B U NMpe3eHTalui yJaluxcs Ha TeMy: 30

30. 3. AJbTepHAaTUBHbIE HCTOUHUKU TOKA «VICTOYHUKM DJJEKTPUYECKOTO TOKAa: HCTOPHUS  CO3JaHHUs HG,[[ZE;I
raJIbBAHUYECKOTO AJIEMEHTA U JIEKTPUYECKOTO ABUTATEIIs»
[IpakTnueckass pabora B Manblx rpynmax «lccnenoBanue

31 4 Teriopas oT1aua HarpeBaTeNs TETJIOBOM OTJIaud HarpeBaress», 0O0CYXICHHE U OOBSICHEHUE 31 yu.
pe3ynbraroB. Crioco6s! moBeimienns TOH HarpeBarenbHOroO HeAels

QJICMCHTA.
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Ne No 3aHATHS . Jara o Jara o
Tema 3ansaTus OcHOBHBIE BUJIBI YIEOHOH 1eATETHhHOCTH
3aHATHS | B TEME TJIaHy bakry
[Ipaktnueckass pabora B Manbix rpynnax «lM3Mmepenue 37
32. 5. CornpoTHuBieHUE TPOBOTHUKA YACIBHOTO COTPOTHBIICHUSI TIPOBOJHHUKA», OOCYXICHHE U HGI[ZJI;I
00BSICHEHHE PE3YIBTATOB.
ITABA 8. JJIEKTPOMAT'HUTHBIE SABJIEHUS — 3 UACA
[Ipaktnueckas pabora B Maneix Tpynmax «CoOopka
[IpakTHyeckoe MpUMEHEHHE MarHUTHOTO 33 yu.
33. 1. . anektpomarauta. COOpKa  MOAENH  AIIEKTPOABHUTATEIS,
JIEUCTBUSI DIIEKTPUUECKOTO TOKA HeJIeTs
o0cyXJeHHne U 00bSICHEHHE PE3YIIbTATOB
[Ipaktuueckass pabora B Maneix rpynmax «llomyuenue 34
34, 2. Kak yBuaeTs MaruutHoe nose? CHEKTPOB MArHUTHOTO TMOJs», OOCYXJAEHHE U OOBsSCHEHHE He,[[}eflj;l
pe3yJIbTaTOB.
OOcyxeHue TOKJIAI0B M MPE3CHTAIMA YJaIlIuXxcs Ha TEMY:
Ha 4t0 crtocoOHO MarHUTHOE MOJIE U €T0 Y p . i Y 35 yu.
35. 3. «DJEKTPOMArHUThl: HMX  YCTPOMCTBO U  NpPUMEHEHHE.
MIPOSIBIICHUS HeJIeTs
[Ipumenenue sBaenust MU B pa3uyuHbIX TajpKeTax»
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