MyHunumnanbHOE OIOKETHOE 0011e00pa30BaTEIbHOE YUPEIKICHUE
Cpennsisi 001eo0pasoBarebHas 1Ko 1. Haaowuiibl

PaccmoTtpeno negarornaeckum COBETOM «YTBEPXJIAKO»

IIKOJIbI JAMpEKTOP IIKOJIBL: E.B. [Ilunaesa
[Ipotokon Ne 1

oT «30» aBrycra 2024 1.

NPOI'PAMMA
BHEYPOUYHOH AeATEJIbHOCTH

«DuU3MKa BOKPYI HAC»

2024-2025 yueOHblii rof
8 KJtacc

2024



IHosicuuTeNLHAA 3aNIUCKA

[IporpamMmMa Kypca BHEYPOUHOU IeATEIbHOCTH 10 pusnke «Pu3nka BOKPYT Hac» ajs 8
KJlacca paccuntana Ha 34 daca (1 yac B Heeno).

JlaHHBI KypC BHEYPOYHOM JESITEIBHOCTH MMEET CBOCH IeIbl0 pa3BUTHE U
(dbopMUpPOBaHUE CHCTEMHOTO MBIIILJICHUS.

CrniocoOcTByeT pelIeHUIO CIEAYIOIUX 3a/1a4:

® 3HAKOMCTBa OOYy4YalOMIMXCS C METOIOM HAayYHOrO TMO3HAHUS W METOAaMHU
UCCJICJIOBAaHUS OOBEKTOB U SIBIICHUI MPUPOJIBI;

e npuoOpereHus OOy4arONIMMUCS 3HAHUM O MEXaHUYECKUX SIBICHUSX, (PU3MUECKHUX
BEJIMUMHAX, XapaKTEPU3YIOLIUX TH SIBICHUS;

e (dopmupoBanme y oOydaromuxcs yMEHUN HAOMIONATh TPHUPOIHBIC SBICHUS U
BBITIONHATH  OMBITHI, J1AOOpaTOpHBIE pabOTBI W IKCIEPUMEHTAIbHBIC HCCICIOBAHUS C
HCIIOJIb30BaHUEM M3MEPUTENBHBIX IPHOOPOB;

e  OBJIAJICHUS OOYYAIONUMUCS TAaKUMH OOIICHAYYHBIMU TOHSATHUSAMH, KaK MPUPOTHOE
SBJICHUE, SMIIMPUUYECKH YCTAaHOBIEHHBIA (DakT, mpobiieMa, runore3a, TeOPETUYECKU BBIBOJ,
pe3yabTaT 3KCIEPUMEHTAIbHON IIPOBEPKHU;

® [OHMMaHHE OOYyYAIOUIMMHCS OTJIWYMI HAyYHBIX JaHHBIX OT HEMPOBEPEHHOU
uH(pOpMAIMKM, I[IEHHOCTH HAayKd MJis VYAOBJICTBOPEHHS OBITOBBIX, IPOU3BOACTBEHHBIX U
KYJABTYPHBIX TOTPEOHOCTEN YeoBeKa.

IleHHOCTHBIMH OpPHEHTHPAMH TIIPH OCBOGHMHM Kypca CIyXaT. coluajgbHas
COJIMAAPHOCTb, TPYA M TBOPUECTBO, HayKa, HCKYCCTBO, MPHUPOJA, UEIOBEYECTBO U €ro
pa3BHTHE.

Pe3yabTarhl 0CBOCHUA Kypca

N3yuenue kypca BHEYpOUHOH JesTeabHOCTH «Pu3KKa» HalpaBieHo Ha (OpMHpPOBaHUE
JIMYHOCTHBIX, MeTanpeIMeTHbIX W  MNpeIMeTHBIX  pe3yJbTaroB  OOy4YeHWs,
COOTBETCTBYIOIIMX TpeOoBaHUAM  (heAepallbHOTO TOCYIAapCTBEHHOro  00pa30BaTeIbHOIo
CTaH/JapTa OCHOBHOTO OOIIEro 00pa3oBaHUs:

JIn4HOCTHBIE pe3yJIbTAThI:

1. ®opmupoBaHre OTBETCTBEHHOTO OTHOLIEHMSI K YUE€HHUIO, TOTOBHOCTH U CIIOCOOHOCTH
K €caMo0Opa30BaHUIO M CAMOPa3BUTHIO HAa OCHOBE MOTHBALlMU K OOYYEHHIO W IO3HAHUIO,
pa3BUTHE CAMOCTOSITEIbHOCTH B IPUOOPETEHUH U COBEPIIEHCTBOBAHNHU HOBBIX 3HAHU;

2. ®opMupoBaHME [I03HABAaTEIbHbIX HMHTEPECOB, pPAa3BUTHE MHTEIIEKTYaJbHbIX,
TBOPYECKUX CIIOCOOHOCTEH, (OPMUPOBAHUE OCO3HAHHOIO BHIOOpA U MOCTPOECHHE AabHEHIIeH
WH/IMBUYaJIbHOM TPaeKTOPUH 00pa30BaHus;

3. Bocriuranue poccHiiCKoi TpaKAaHCKOW MICHTUYHOCTH: NAaTPHOTH3MA, YBOKEHHS K
OteuecTBy, 0CO3HAHMSI BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKU;

4. ®opMHpOBaHHE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKd U OOIIECTBEHHOW TMPAKTUKU, YOEXKIEHHOCTH B BO3MOKHOCTH
MO3HAHUS TPHUPOJBI, B HEOOXOJUMOCTH PAa3yMHOTO HCIIOJIb30BaHHUS JOCTHXKCHUHA HAyKH H
TEXHOJIOTUH JUIsl JajibHEHIIero pa3BUTHUS YeJOBEYECKOro OOIecTBa, yBa)K€HUS K TBOpPILIAM
HayKH U TEXHUKH, OTHOILEHUS K (PU3HKE KaK K JIEMEHTY O0IIe4eI0BEeYeCKON KYIbTYPHI;

5. VYMeHHe KOHTPOJIUpPOBATh MPOLECC U PE3yIbTaT y4yeOHONM M HCCIIeAO0BaTeNIbCKOM
JESATENIBHOCTHU B MPOLIECCE U3YUEHMS 3aKOHOB IIPUPOBI;

6. ®opMupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH W COTPYAHUYECTBE
CO CBEpCTHUKAaMHU, JETbMHM CTapLIEro W MIAALIEro BO3pacTa, B3pOCIBIMH B IpoLecce



o0pa3oBarenbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-MCCIEN0BaTEIbCKOW, TBOPYECKOW U
JIPYTHUX BUIOB JESATEIBHOCTH;

7. ®OpMHUPOBAHUE OCHOB IKOJIOTUYECKON KYIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO JKOJOTMYECKOTO MBIIUICHUS, Pa3BUTHE OINbITA 3KOJIOTMYECKH OPHUEHTUPOBAHHOU
pedIeKCUBHO-OIICHOUHOW AEATEIBHOCTH B KU3HEHHBIX CUTYAIHIX

8. KpUTHYHOCTb MBILUIEHUS, HHULIMATHBA, HAXOIYMBOCTb, aKTUBHOCTb IPH PELICHUU
IIPAKTHUUYECKUX 3aj1ay.

MeranpeamMeTrHbie pe3yJbTaThl:

I. YMeHue caMOCTOSTEIBHO OIpPEAENATh LEIH CBOEr0 OOy4YeHHs, CTaBUTh H
(dopmynupoBath Ui ceOs HOBbIE 3a7aud B yu€Oe, pa3BMBAaTh MOTHBBI MU MHTEPECHl CBOEH
MMO3HABATEILHOM JeSITeIIbHOCTH,

2. YMeHue COOTHOCUTD CBOM JEHCTBUS C INIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYLIECTBIIATD
KOHTPOJIb CBOEH IEATENHHOCTH B IPOLIECCE JOCTHKEHUS PE3yJbTara, ONPENENATh CHOCOOBI
JIEHCTBHUI B paMKax IMPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JCHCTBUS
B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallueH;

3. YMeHue ompenenarb MOHATHUA, CO37aBaTh OOOOIIEHMs, YCTaHABIMBAaTh aHAJIOTUHU,
KJIacCU(UIIUPOBATh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KiIacCU(UKAIIH;

4. YcranaBinuBaTh IPUYMHHO-CIICICTBEHHBIE CBA3HM, CTPOUTD JIOTHYECKOE PACCYKIEHUE,
YMO3aK/II04eHNEe (MHIYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOIBL;

5. Pa3BuTHe KOMIETEHTHOCTM B O0JACTM HCHOJb30BAHUSA HH(POPMALMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHA;

6. IlepBoHauanbHble HpeACTaBICHUS 00 HAEIX U O MeTogax (U3MKU Kak 00
YHUBEPCAIbHOM HMHCTPYMEHTE HAyKHM M TEXHUKHU, O CPEICTBE MOJEIMPOBAHUS SIBJICHUM U
IIPOLIECCOB;

7. YMmenue BUIETh (PU3MUYECKYIO 33]ja4y B KOHTEKCTE MPOOIEMHON CHTYaIlMH B APYTHX
JUCLUILINHAX, B OKPYKAIOILEH )KU3HH,

8. YMeHue HaxOIWTh B PA3IUYHBIX HCTOYHUKAX HH(POPMALHNIO, HEOOXOTUMYIO ISt
peweHns (pU3MYECKUX 3a/a4, U NPEACTaBIATh €€ B MOHATHON (popmMe, MPUHUMATh pEIIeHUE B
YCIIOBUSIX HETOJIHOM WM N30BITOYHOM, TOUHOM MM BEPOSTHOCTHOM MH(OpMaLNY;

9. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHUUECTBO U COBMECTHYIO AEATEIbHOCTD C
YUHTEJIEM U CBEPCTHHKaMH; paboTaTh MHIMBUYaJIbHO U B TPYIIE: HAXOAUTH OOIIEe pelieHne
U paspemarb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS NO3MLIMHA U YydeTa HWHTEPECOB;
(bopMynupoBarh, apryMEHTUPOBaTh U OTCTAUBATH CBOE MHEHHUE.

10. YMeHue BbABUraTh TUIIOTE3bI IPU PEIIEHUH 337a4l TOHUMAaTh HEOOXOIUMOCTh UX
IIPOBEPKU;

11. IloHnMaHKe CYIIHOCTH aJTOPUTMHYECKHUX NPEANUCAHUM M YMEHUE JEWCTBOBAThH B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1. Oco3HaHue LIEHHOCTH U 3HA4YeHUs (PU3UKU U €€ 3aKOHOB Ul MOBCEIHEBHOMN >KU3HU
YEJIOBEKa U €€ POJIA B Pa3BUTUU MaTepUAIILHON U JYXOBHOMW KYJIBTYpHI.

2. ®opMupOBaHUE MPEACTABICHUN O 3aKOHOMEPHON CBA3M M MO3HABAEMOCTH SIBJICHUM
npupoabl, 00 00BEKTUBHOCTH HAYYHOTO 3HAHUS, O CHCTEMOOOpa3yromed ponu (GU3UKHA s
pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

3. ®opmupoBaHHE MPEICTABIECHUN O 3aKOHOMEPHOU CBSI3M M MO3HABAEMOCTHU SIBICHUI
pUPOABI, 00 OOBEKTUBHOCTH HAYYHOTO MO3HAHUS, O CHCTEMOOOpAa3yome poimn GU3UKU IJIs
Pa3BUTHSA APYTUX HAYK, TEXHUKH U TEXHOJIOTHUH.

4. ®opMupoBaHUE TIEPBOHAYAIbHBIX MPEACTABICHUN O (U3NYECKOW CYIIHOCTH
SBJICHUH TPUPOJbI, BUIAX MaTepUH, YCBOCHHUE OCHOBHBIX HAEH (DM3MKM TETJIOBBIX SBICHUN



(ocHoBHBIX monoxeHndt MKT, 3akOHOB TEepMOAMHAMHKH, OCHOBHBIX MPUHIIMIIOB pPaOOTHI
TEIUIOBBIX MalIMH, 3aKOHOB JIEKTPOCTATUKH, IOCTOSHHOTO ToKa, AMIiiepa, JlopeHia).

5. YcBoeHus cwmbiciia (U3NYECKHX 3aKOHOB, PACKPBIBAIOUIMX CBSI3b (PU3HUECKUX
SBJICHUH, OBJa/IeHUE MOHATUHHBIM allapaToM U CUMBOJIMYECKHUM S3bIKOM (PU3UKH.

6. ®opMupoBaHHEe  HAy4HOTO  MHPOBO33pEHHMsSI  KaKk  pe3yiabrara  M3y4YeHHUs
byHIaMEeHTaIbHBIX 3aKOHOB (DU3UKU; YMEHUS I0JIb30BAThCS METOJaMH HAy4YHOTO IMO3HAHUS
IPUPOABL: MIPOBOJAUTH HAONIOACHUS, CTPOUTHh MOJAEIH U BBIJIBUTaTh TUIOTE3bl, OTHICKUBATH M
dbopMynupoBaTh J10Ka3aTelbCTBA BBIABHUHYTBIX THUIOTE3; IJIAHUPOBaTb U  BBIMOJHATH
HKCIIEPUMEHTBI, IPOBOJUTH NPSMbIEe ¥ KOCBEHHBIE M3MEPEHUS C UCIOJIB30BaHHEM NPHUOOPOB,
o0pabaThiBaTh pe3yJabTaThl HU3MEpPEHUM, MOHUMAaTh HEU30EKHOCTh MOrPEUIHOCTEH JIF0OBIX
U3MEPEHUH, OICHMBAaTh T'PAHUIBI TOTPEUIHOCTEH HM3MEpPEHHd, MPEACTABIATh PE3yIbTaThl
M3MEPEHHI C MTOMOIIBIO TabIuIl, TpaduKoB U HOPMYIL.

7. OOHapyXuBaTh 3aBHCUMOCTH MEXIY (PU3MUECKUMHU BEIUYMHAMH, BBIBOAUTH U3
SKCIIEPUMEHTANBHBIX (PAKTOB M TEOPETUUYECKUX Mojeliel (U3NYecKrue 3aKOHbI, OOBSICHSTH
MIOJTY9YE€HHBIC PE3YBbTAThl U JIeNIaTh BBIBOJIBI,

8. Ilonnmanue (QGU3NUYECKUX OCHOB M TPHUHIIMIIOB JEWCTBHS (paboThl) MaIlMH |
MEXaHU3MOB, CpPEACTB TMEPEIABIKEHUS M CBSI3M, OBITOBBIX NPHUOOPOB, TMPOMBIILICHHBIX
TEXHOJIOTMYECKUX TPOIIECCOB, BIUSHUS UX HA OKPYKAIOIIYIO CPeAy; OCO3HAHHE BO3MOXKHBIX
NPUYHH TEXHOTCHHBIX M YKOJIOTUYECKUX KaracTpod;

9. ®opmupoBaHue YMEHUSI IPUMEHATh TEOPETUUECKUE 3HAHUS 10 (PU3HKE HA MTPAKTHKE,
pemars (Qu3MUecKue 3ajavyd; IJIAHUPOBAaTh B IIOBCEIHEBHOW JKU3HU CBOM JCUCTBHUS C
MPUMEHEHUEM TOJYyYEHHBIX 3HAHUM 3aKOHOB MEXAHHMKH; YMEHUS TOJb30BaThCs (HU3HUECKUM
TEKCTOM (aHAJU3UPOBaTh, HU3BIEKaTh HEOOXOMUMYI0 WH(GOPMAIMIO), TOYHO H TPAMOTHO
BbIpaXXaTb CBOM MBICIM C MPUMEHEHHEM MaTeMaTUYEeCKOW TEPMUHOJIOTUU W CHUMBOIIUKH,
POBOAMTH KIaCCU(PUKAIHMH, JIOTHIECKHEe 000CHOBAHMS,

10. Bnagenue 0a30BbIM TMOHSATHUIHBIM amnmapaTroM IO OCHOBHBIM paszzeliam

COJIEpKaHUS.

Conep:xkanue

IUVIABA 1. CTPOEHUE Y CBOMCTBA BEIIECTBA - 5 YACOB

Crpoenne BemiecTBa. BsauMmoneilicTBue wuacTui BemiecTBa. Monenu CTpPOEHHS TIa30B,
KHUJIKOCTEH ¥ TBEP/IBIX TEIL.

JlabopamopHvle pabomui:

H3mepenue pazMepoB MOJIEKY C TOMOIIbIO MaJIETKHU.

N3mepenune pasmMepoB MasbIX TeJl METOJIOM PSIOB.

IIpumepnvie memol nPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Co3nanue 00beMHOIN MOJIENIN KPUCTANTNYECKON PEIeTKH HEKOTOPBIX BEIIECTB.

CniocoObl U3MepeHust pa3MepoB MOJIEKYI.

Dopmbl opeanuzayuu desamenbHoCmu — KIACCHO-ypOUHas, PerlaMeHTHUPOBAHHAs IMCKYCCHS,
paboTa B MaJIbIX TpyIIax

Buowr desmenvHocmu — 4YTeHUE M 0OCYXKACHUE TEKCTA CTaTel MHTEpHET-CalTOB, OOCYXICHHE
JOKJIAJIOB U MPE3EHTAIlUI, COCTAaBICHNUE U peLIeHUE 3a/1a4, 00CYKIeHHE CITIOCOO0B PELICHHUS.
I'JIABA 2. OCHOBbI TEPMOJUHAMMKU - 7 HACOB

TerutoBoe paBHOBecue. Temmeparypa m crmocoObl ee u3MepeHHs. CBs3b TeMIlepaTypsl CO
CKOPOCTBIO XaOTHYECKOTO JIBUKEHUS YaCTHII.

BHyTpeHHss 3Heprust u cnocoObl ee u3MeHeHus. Bunel termnooomena. KonnyecTBo TEMIoTHI.
VrenbHas TEMI0EMKOCTh. 3aKOH COXPaHEHHs SHEPIHH B TEIJIOBBIX Hpoleccax. HeoOpatumocTsb
MIPOLIECCOB TEIJI0O0OMEHA.

JlabopamopHvie pabomui:

N3yuenue ckopocTy TermiooOMeHa.

W3mepenue yneabHON TeMI0eMKOCTH KUAKOCTH.
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Ipumepnvie memuvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

HcTopus coznanust npuOOpoB JIIsl U3MEPEHUS TEMIIEPATYPBHI.

Buns! Termonepenayn, UCTIONb30BaHUE B TEXHUKE U OBITY.

Hcnonp3oBaHue 3HaHUI 0 BUAAX TEIIOOOMEHA B CTPOUTEIILCTBE.

Hcnonb3oBanue 3HaHUM 0 BUJIaX TEIIOOOMEHA B paboTe MojIebepa.

Beunsrii npurarens — MU Wi peaabHOCTh?

Dopmbl opeanuzayuu OesmenbHOCmMU — KIACCHO-YPOUHAs, PErlaMEeHTHPOBAHHAS IMCKYCCHS,
paboTa B MaJbIX TPyIax

Buowl desmenvHocmu — 4TeHUE M OOCYXKACHUE TEKCTA CTaTe MHTEPHET-CAaWTOB, OOCYKICHHE
JOKJIAJIOB U MPE3EHTAIUI, COCTAaBICHUE U peLIeHUE 3a/1a4, 00CYKIeHHE CITIOCOO0B PElICHHUS .
TUIABA 3. UBSMEHEHUE ATPETATHBIX COCTOSIHAM BEIIIECTBA — 4 YACA

HcnapeHne M KOHJEHCAlUs, KUIEHUE. 3aBUCUMOCTb TEMIIEPATypbl KWUIIEHHS OT JaBJICHMUSL.
Bnaxnoctes Boznayxa. IlmaBneHwe u KpucTaiM3anus. YelbHas TeIJIOTa IUJIABICHUSA U
napooOpa3oBaHMsl. YAenbHas TeIUlOTa cropaHus. Pacduer koinyecTBa TEIUIOTHI IIPU
TeriooOMeHe.

Jlabopamophvie pabombi:

H3ydenune 3aBUCUMOCTH CKOPOCTH MCTHapeHUs OT BHEIIHUX YCIOBHM U CTPOEHUS BEIIECTBA.
W3mepeHue BIaXXHOCTH BO3/1yXa C IIOMOIIBIO BOJIOCSHOTO TUTPOMETPA.

Ipumepnvie memvbl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM:

PocT xpucTamioB: 3aBUCUMOCTb CKOPOCTU POCTA OT BHELIHUX YCIOBHI.

Poct kpucTamioB: 3aBUCUMOCTb (POPMBI KPUCTAIITUYECKON PELIETKH OT TPUMECEH.

TerutoBbIe siBIIEHUS B (PONBKIIOPE pAa3HBIX HAPOIOB.

Dopmbl opeaHuzayuu OesmeibHOCmU — KIaCCHO-YpOUHas, perfiaMeHTHUPOBAaHHAS IUCKYCCHUS,
paboTa B MaJIbIX IpymnIax

Buowvl oesmenvnocmu — uyTeHre U 00CYKIEHUE TEKCTA CTaTel MHTEPHET-CaliTOB, 0OCYXKIEHUE
JIOKJIAJIOB ¥ MIPE3CHTALINI, COCTABICHUE U PEIICHHE 3aa4, 00CYKIeHIE CITIOCOOO0B PEIICHUS.
ITTABA 4. TA3BOBBIE 3AKOHBbI - 4 YACA

["a3oBhbIe 3aKoHbl: 3akoH boins-Mapuorra, 3akon [llaps, 3akon [eit-JIroccaka. O0bennHEeHHbII
ra30BBIM 3aKOH.

IIpumepnvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

CocraBieHne aBTOPCKON 3a]auy 110 TEME [JIABBI.

Dopmel opeanuzayuu O0esmenrbHOCmy — KIaCCHO-ypOUYHas, perflaMeHTHUPOBaHHAs IUCKYCCHUs,
paboTa B MaJbIX Ipymax

Buowvl oesmenvnocmu — yTeHNe U 00CYKJI€HUE TEKCTa CTaTel MHTEPHET-CalTOB, 00CYXK/IeHUE
JIOKJIA/IOB U MIPE3EHTALMI, COCTAaBICHUE U PeLlIeHHe 3a1a4, 00CYX/IeHHE CIIOCOO0B PEIICHUS.
IUTABA 5. TEIIVIOBBIE MAIIIUHBI — 3 YACA

[TpeoOpa3oBanue sHepruu B TeIUIOBBIX MammHax. [lapoBas TypOuna, JIBC, peakTHBHBII
nasurarens. KIIZ remmoBoro neurarens. IIpuHimn 1elcTBUs XOJIOAUIBHON MallIWHBI.
Ipumepnvie memvbi NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

I'panuiel npumenenust JIBC u skonorndeckue npoodaemMsl €ro UCIOJIb30BaHUS.

Paznuuue B ycTpoiicTBe pabOThI YETHIPEXTAKTHOTO JIBUTATENS M TU3EII.

PeakTuBHBIE 1BUTATEIH.

Dopmbl opeanuzayuu OesamenbHOCMU — KIACCHO-YPOUHAs, PeriaMEeHTHUPOBAHHAs IMCKYCCHS,
paboTa B MaJIbIX TpyIIax

Buowr desmenvHocmu — 4YTeHUE U 0OCYXKACHUE TEKCTa CTaTel MHTEPHET-CalTOB, OOCYXICHHE
JOKJIAJIOB U MPE3EHTAlUI, COCTAaBICHNUE U peLIeHUE 3a/1a4, 00CyKIeHUE CIOCOO0B PELICHUS.
IUTABA 6. JIEKTPUHYECKMUE SIBJIEHUS — 4 YACA

Onexrpuszanus Ten. J[Ba BUIa 3IEKTPUUECKUX 3apsioB, UX B3auMonelcTBue. 3akoH Kymona.
[TpuHIUIT CyTIepITO3UIMY CHIL.

DNEKTpUUECKOE MOJIE U €T0 IEHCTBUE Ha AleKTpudeckue 3apsaasl. Hanpsokennocts Ol JInaun
HanpstkeHHocTH JI1. Konnencarop, sneprus D11 koHneHcaropa.

Ilpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:
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HccenenoBanue B3auMONECUCTBUS 3apSyKEHHBIX TEJ.

BrinonHenne AeCTBYIONIEH MOJIETN AIEKTPOCKOIIA.

Monens «llmdmyimpe 4ea0BeuKkn»

CocrasieHue aBTOPCKON 3a1a4y 110 TEME TIIABBI.

Dopmbl opeanuzayuu OesmenbHOCmMU — KIACCHO-YPOYHAs, PEriaMEeHTHPOBAHHAS IMCKYCCHS,
paboTa B MaJbIX Ipymnmax

Buowl desmenvHocmu — 4TeHUE M OOCYXKACHUE TEKCTA CTaTe MHTEPHET-CaWTOB, OOCYXICHHE
JIOKJIA/IOB U IIPE3EHTALMI, COCTABICHUE U PEeLICHHE 3aa4, 00CYXkIeHHE CIIOCOO0B PELICHUS.
IJIABA 7. 3AKOHBI IOCTOAHHOI'O TOKA -5 YACOB

ITocTosHHBIM 3neKkTpuyeckuil TOK. Hocurenum dneKTpU4ecKHX 3apsifioB B pPa3IMYHbBIX
BelecTBax. [lonynpoBogHUKOBbBIE TPUOOPBHI.

Hanpasnenue u cuna Toka. DJIEKTPUYECKUN TOK B MPOBOAHMKAX. 3akoH Oma s ydacTka
nenu. ComnpoTuBiieHHME NPOBOAHMKA. V3MepeHue CHiIbl TOKa M HamnpsbkeHus. Pabora wu
MOIIIHOCTb TOKa. MICTOUHUKH 3JIEKTpUUECKOro ToKa. 3akoH Jlxoyns-JleHna.

Jlabopamophwvie pabomoi:

HccenenoBanue TEIIIOBOM OTAAYM HarpeBaress.

H3Mepenue yaeIbHOr0 CONPOTUBIICHUS IPOBOIHUKA.

Ipumepnvie memvl nPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

CocraBieHue aBTOPCKON 3a1auy 110 TEME [JIABBI.

Dopmel opeanuzayuu O0esmenrbHOCmy — KIIAaCCHO-ypOUHas, perlaMEHTUPOBAaHHAs IUCKYCCHUS,
paboTa B MaJbIX Ipymnax

Buowvl oesmenvnocmu — yTeHUe U 00CYKJEHUE TEKCTA CTAaTel MHTEPHET-CalTOB, 00CYXK/IeHUE
JIOKJIA/IOB U MIPE3EHTALMI, COCTAaBICHUE U PeLeHHE 3a1a4, 00CYXIeHHE CIIOCOO0B PEIICHUS.
IJTABA 8. 9JIEKTPOMATI'HUTHBIE SABJIEHUS — 3 YACA

MarnuTtHoe B3aumojencTeue. MaruutHoe nosne. JInauu maruutHor uHaykuuu. Jleicrsue MII
Ha IPOBOJHUK C TOKOM. 3akOH Amriiepa. MarHUTHOE B3aUMOZEHCTBHE NPOBOAHUKOB C TOKOM.
ONEKTPOABUraTeslb IMOCTOSHHOIO TOKa. MarHuTHble CBOMcTBa BeuwiecTBa. SIBnenne OMU.
Onpitel ®apanes. MaruuTHeli noTok. 3akoH OMMU.

JlabopamopHvle pabomui:

COopka a51eKTpOMarHura.

COopka Mozienu >IEKTPOIBUTATENS.

[TomyueHue cieKTpOB MarHUTHOTO MOJIS.

IIpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

DNEeKTPOMAarHuThl: UX YCTPOUCTBO U IPUMEHEHHE.

[Tpumenenue sBneHuss MU B pa3nuUHBIX rajKeTax.

Dopmel opeanuzayuu OesmenrbHOCmy — KIIAaCCHO-ypOUYHas, perflaMEHTHUPOBaHHAs IUCKYCCHUS,
paboTa B MaJbIX Ipymnmax

Buowvl oesmenvnocmu — yTeHre U 00CYKJI€HUE TEKCTa CTaTel MHTEPHET-CaliTOB, 00OCYXK/IeHUE
JIOKJIA/IOB U MIPE3EHTAaLMi, COCTAaBICHUE U PeLlIeHHe 3a1a4, 00CyX/IeHHE CIIOCOOO0B PEIICHUS.

TemMaTn4yeckoe NIAHUPOBAHME

1 CTPOEHUE U CBOMICTBA BEILIECTBA — 5 YACOB

2 OCHOBbBI TEPMOJUHAMUMKH — 7 HACOB

3 UIBSMEHEHME ATPETATHBIX COCTOSIHUI BEILIECTBA — 4 YACA
4 TA3OBBIE 3AKOHBI — 4 YACA

5 TEIIJIOBBIE MAIIWHLI — 3 HACA

6 DJIEKTPUYECKUE SABJIEHUA — 4 UACA

7 3AKOHBI ITOCTOSAHHOI'O TOKA — 5 HACOB

8 DJIEKTPOMAT'HUTHBIE ABJIEHUA — 2 HACA



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHME

Ne
B .
No TeM Tema 3ansiTus OcHoBHbIE BUIbI Y4EOHOI 1eATeIbHOCTH
e
ITTIABA 1. CTPOEHHUE U CBOUCTBA BEHIECTBA- 5 YACOB
Crtpoenue BeniecTna. [Ipocmorp u  oOcyxmeHue BuUAeO ¢ caiiTa
1. 1. | B3aumopeicTBre 4acTHi| www.elementy.ru «Ctpoenue BemecTBa»
BEIIECTBA.
O6cyxnenue a3JMYHBIX THUIIOTE3 O CTPOCHUU
Mogenu cTpoeHus Ta3oB, YA p p
2. 2. " Pa3IUYHBIX BEILIECTB u JI0Ka3aTeJIbLCTB, 1504
KHUJKOCTEN U TBEPBIX TEII.
MOJTBEPXKIAAIOIINX
N3mepenne pasMepoB MOJIEKYII €
3. 3. BrinonHeHue npakTuueckux paboT B MajbIX TpyInax
TTOMOIIbIO MAJIETKH.
N3mepenue pazMepoB MalbIX Tell
4, 4. BrinonHeHue npakTuiyeckux paboT B MajbIX TpyInax
METOJIOM PsJIOB
OO6cyxaeHue TOKJIAZA0B M HPE3CHTALM yJaluxcs Ha
temy: «Co3nanne 00beMHOW MOJENN KPUCTAJUINIECKOM
5. 5. | Braoy0Os BemecTBa 6€3 MUKpOCKOTIa Y P
pEeIIeTKH HEKOTOpbhIX BemiecTB. CrocoObl HU3MEpEeHHs
pa3MepoB MOJICKYI»
I'JIABA 2. OCHOBBI TEPMOJIMHAMMKMU — 7 YACOB
Yrenune u o0CYKJIEHHE CTaThH caiita www. elementy.ru
Kaxk noctnus TennoBoro
0 HeoOpaTHMOCTH TEIUIOBBIX MpoleccoB. M3ydeHue u
6. 1. | paBHoBecus? HeoOpatumocThb
HPOLECCOB aHaIM3 WUIIOCTPAaTUBHOIO MaTrepuana Ha IMpUMepe
P MynbTuIpMa «JIBeHaaaTh MeCSIEB)»
OOcyxxneHue JOKJIaT0B U MPE3EHTAlUNd ydJalluxcs Ha
Ttemy: «Mcropusi cozgaHus mpuUOOPOB I U3MEpPEHHs
7. 2. | Kornma u xak u3o0pemnu tepmMomeTp? Y p 8 pHbOPOB A p
temneparypel». Co3gaHue MOAEIM TEPMOMETpa C
JKUJKUM U TBEPABIM pabOYUM TEJIOM
PaGota B ManbIX rpynmax HajJ CO3JaHMEM aJropuTMa
pellleHns] KaYeCTBEHHBIX M PACUETHBIX 33Ja4 Ha pacyer
CyTb nepBoro Hauaiza .
8. 3. W3MEHEHUS  BHYTPEHHEW  DHEpPIMM;  COCTABJICHHE
TEPMOUHAMUKHI
aBTOPCKUX 3ajay no TeMe «Mos 3amada Ha pacuer
V3MEHEHUS] BHYTPEHHEN dJHEPTUn»
Hcnonb3oBanue ¢usnueckux | OOCyxIeHue NOKIaJ0B U IMPE3eHTAlUH ydaluxcs Ha
3HaHUIl 0 TemooOMeHe Tpu | TeMy: «Buabl Teruionepenavd, WCIOJIb30BaHHE B
9. 4. | cTpoMTeNnbCTBE JKWIIBS, TIIOA0OpE | TeXHUKE M ObiTy. lcmomp3oBaHWe 3HaHWMH O BHUIAX
OZIEXKIbI, B XO3AHCTBEHHOM | TEIUIOOOMEHA B CTPOUTEILCTBE, B padOTE MOJIEIIbEpa»
JIeSITEIbHOCTH YeJIOBeKa
PaGota B ManbIX rpynmax HajJ CO3JaHMEM aJropuTMa
. €IIEHUs] Ka4YeCTBEHHBIX M PACUETHBHIX 3aJa4 Ha pacyer
10. | 5. | Ckonbko KaJopuit Hy>KHO JUIsi?.. P P a P
KOJIMYECTBA TEIJIOThI; COCTABJIEHNE aBTOPCKUX 3aJ]1au 110
teMe «Mos 3aJ1aua Ha pacyeT KOJIMYeCTBa TEIIOTh»
11 6 «Ecnu sHeprus rne-to otHuMercs, | OOCyXIeHHe TOKIal0B M IMpe3eHTalUil ydanuxcs Ha
' | TO...» Temy: « BeuHblil 1BUTraTesnb — MU( WIN peasbHOCTh? »
[Ipaktuyeckas paboTra B MalbIX TIpynmax IO TeMme
«M3yuenne  ckopocTH  TemiooOmeHa.  M3mepeHue
12. | 7. | U3mepsem u uccnenyem! YAETBHON TEIJIOEMKOCTH JKUAKOCTH», OOCYXIEHUE H

OOBSICHEHHE pE3YyNIbTaToB, IOCTPOEHUE TrpaPuuecKoit
3aBHCHUMOCTH TEMIIEPATyphbl OT BPEMEHHU
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IJIABA 3. UBMEHEHUE ATPETATHBIX COCTOSIHUM BEIIIECTBA — 4 YACA

13.

Kor Aa, Io4YeMy, 4TO U KaK KUIIHUT U
HUCIapsAacTcs

[Ipaktuyeckass paboTa B MalbIX TIpynmax IO TeMe
«3ydyeHne 3aBUCUMOCTH CKOPOCTH MCHApEeHHsl OT
BHEIIHUX YCJIIOBUN U CTPOECHHUSI BEIIECTBA», IOCTPOECHUE
rpaduyeckod 3aBHUCHMOCTH CKOPOCTH HCHApeHUsi OT
TEMIEPATYpPBhl, IUIOIAIN IOBEPXHOCTH

14.

Kaxas Bna)kHOCTh camasl I1oJie3Hast

[IpakTnueckas paboTra B MajblX TIpydmax IO TeMe
«M3mepeHne  BIAXHOCTH  BO3AyXa C  IIOMOUIbIO
BOJIOCSTHOTO TUTPOMETpa», 0OCYXKJEeHHE U OObsCHEHHUE
pE3yJIbTaTOB

15.

Ecau xpucramisl pactyT, TO OHU
JKUBBIE?

[IpencraBnenue pe3yabraToB padOTHI MO BhIPAIIMBAHHUIO
KPUCTAJUIOB;, OOCY)XIEHHE 3aBHCHUMOCTH CKOPOCTH
pocTa OT BHEIIHUX YCIOBHM, 3aBUCUMOCTU (POPMBI
KpHUCTajUla OT TMPHUMECEH, COCTaBlIEHHE TpaduIecKuX
WJUTIOCTPAIN 9TUX 3aBUCUMOCTEN

16.

PacuernuBas 6epe)KJ'II/IBOCTL

OOcyxeHue 0KIal0B M IMPE3eHTAlUUi ydaluxcs Ha
temy: «TemnoBbie sBiIeHHS B (DOIBKIOPE pPa3HbBIX
HapOIOB»

IJTIABA 4. TA3OBBIE 3AKOHBI — 4 HACA

17.

[Touemy n3omponeccel Tak
Ha3bIBAIOTCS?

OO6cyxaeHue MOKJIAZ0B M MPE3CHTALU yJaluxcs Ha
TeMy: «McTropust  OTKpBITHUS  Ta30BBIX  3aKOHOB»
PexoncTpykums oTkpbITus 3akoHa I eit-JIroccaka

18.

OTH 3aHATHBIC TPAPHUKH

PaGora B ManbIx rpynmnax Haj COCTaBICHUEM alroOpuTMa
pelieHus rpadguuecKux 3aa4d Ha YTEHUE U MEePECTPOUKY
qUarpaMM  COCTOsiHUSL — raza  (rpadudueckuii  u
AHAIMTUYECKUN CTIOCO0 perIeHus 3a/1a4)

19.

Kak BossHOM mayK CTpOUT CBOU
aom?

Pa30op 3aa4 Ha OCHOBE IPUPOJIHBIX JAHHBIX,
COCTaBJICHME aBTOPCKUX 3a/a4 Ha UCIIOJIb30BaHUE
ra3oBbIX 3aKOHOB

20.

OO0beaMHUM ra30BbIE 3aKOHBI,
YTOOBI ONYYUTb. . .

PaGota Haj cocTaBieHHMEM TEKCTOBBIX 3aaad «Mos
3aada  Ha TpPHUMEHEHHEe OOBEAMHEHHOIO Ta30BOTO
3aKOHa» M UX THocjenyrolee peuieHne (orpaboTka
aJIrOpuTMa pelIeHUs 3a/1a4 aHATUTUYECKUM CITIOCOOOM)

IJTABA 5. TEIIVIOBBIE MAIIUHBI — 3 YACA

21.

Kak paborator ras u nap?

OOcyxeHue 0KIaJ0B M IMPE3eHTAlUi ydaluxcs Ha
temy: «I'panunsl npumenenus JIBC u skonoruyeckue
po0IeMBbl ero UCIIOJIb30BaHMS. PeakTuBHBIE
JBUTATCIINA»

22.

ITouemy KII/I TennoBoro
JIBUTATEJIS BCET1a HU3KHAN

Pa30op mnpuHIMOMANIBHOM CXEMBI  yCTpOMicTBA |
pa3nuuuii B paboTe YETHIPEXTAKTHOTO JBHTaTeNs |
nuzens. Pabota B ManmbIX Tpynmax IO PelIeHUO 3ajad
Ha pacueT KIIJ] TennoBeIX nBurareneu

23.

HeoOxonuMelii mpeiMeT Ha KyxXHE
— XOJIOAUIIbHUK

OOcyxeHue NOKIaJ0B M TMPE3eHTalUi ydaluxcs Ha
TeMy: «Mcropus Bemiel: co3gaHue IMEPBOM Moaenu
XOJIOJMIIbHHKA, —YyCOBepIIEeHCTBOBaHHE» OOCyXIeHHe
MPUPOJTHOTO SIBJICHUSI «BEUHAs MEpP3J0Ta»: MOXHO U
IIOCTPOUTH NPUPOAHBIN XOJIOAWIBHUK?

IJTABA 6. QJJIEKTPUYECKUE ABJIEHUSA — 4 YACA

24.

SHTapHbIE ABIECHUS, OTKPHITHIE
danecom n3z Musnera

[IpakTrueckas pabora B MaJIBIX rpymnmax
«HccnenoBanre B3aMMOJIEHCTBHS 3apsSKEHHBIX TEI»,
o0cyxJieHre U OObsICHEHHE pe3yiabTaroB. BrlmonHeHue
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JICUCTBYIOIIEH MOJICJIH SJIEKTPOCKOMA

25.

[IpuHuun cyneprno3uiuu CUil u
noJien

Pabora Hax cOCTaBIEHHEM TEKCTOBBIX 3azady «Mos
3aJaya HA  NPUMEHEHUE  3aKOHAa  COXpaHEHUS
ANEKTPUYECKOTO 3apsaa W 3akoHa KymonHa» u  ux
MoCIeayIolee peuieHue aHAJNTUIECCKUM WA
rpaduyeckuM crocobom

26.

CHJIOBBIE JIMHUU MOKHO YBUICTH

[IpakTnueckas pabora B MalblX Trpynmax Haju
cozganueM  mojenu  «[lnsmymme — 4enoBeUYKu»,
o0cyxieHne U 00bsICHEHHE PE3yIIbTaTOB.

27.

JleiineHckas OaHKa U ee YHEPTUs

PabGora HaJ COCTaBJIGHHEM TEKCTOBBIX 3amad <«Mos
3aga4a Ha pacdeT IMapaMCTpOB KOHACHCATOpa» M HX
MOoCJICAYIOHCC PCHICHUC aHAJIUTUUICCKHUM CII0CO00M

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

28.

Kakumu ObIBaIOT HOCHUTENH 3apsia?

[Ipocmorp u  oOcyxmeHue BuUAEO ¢ caiiTa
www.elementy.ru «CBoOOIHbIC HOCUTEIIN 3apsiaar»

29.

YTo0 Takoe MoIyIpoBOIHUK

OOcyxeHue NOKIaJ0B M MPE3CHTAlMN ydaluxcs Ha
temy: «IlomynpoBOMHUKYU: JICHUBIBI WJIM HEYTOMHUMBIC
TPYKEHUKH OO6cyxenue SIBIICHHS
«CBEPXITPOBOAUMOCTB»: MOXHO JIM CO3/1aTh BEUHBIN TOK
B MPOBOJHUKE?

30.

AJ'ILTCpHaTI/IBHBIG HCTOYHHUKH TOKa

OO0cyxeHue NOKIaJ0B M MPE3CHTAllMN ydaluxcs Ha
TeMmy: «VICTOUHMKH DSJEKTPUYECKOTO TOKA: HCTOPHS
CO3IaHus raJlbBAHHYECKOTO dJIEMEHTAa u
AIICKTPUYECKOTO JBUTATEIIS

31.

Tennopas oTgada HarpeBarejid

IIpakTrueckas pabora B MaJIBIX rpymmnax
«MccnenoBaHne  TEIUNIOBOM  OTHAYM  HarpeBaTess,
oOcyxneHne U oObsicHeHHE pe3ynbraToB. (CrocoOsl
nosblnieHus: TOH HarpeBaTenbHOTO JIeMEHTA.

32.

COHpOTI/IBHeHI/Ie IMPpOBOAHUKA

[IpakTtruueckas pabora B manbix rpynmax «M3mepenue
VAEIBHOTO COMPOTHUBIICHUS MPOBOIHUKA», 00CYXKICHUE
1 00BSICHEHUE PE3YIABTATOB.

ITTABA 8. QJJIEKTPOMATI'HUTHBIE ABJIEHUSA — 2 HACA

33.

[IpakTHueckoe NpuMeHEHHE
MAarHUTHOTO JACHCTBUSA
NEKTPUYECKOTO TOKA

[IpakTtuueckass pabora B Maibix rpynmax «CoOopka
snekTpoMarauta. COOpKka MOJENH DIEKTPOABUTATEINS,
00CyXJIeHHE U OObSICHEHHE PE3YJIbTATOB

34.

Kak yBunets maruutHoe moisie?

[Tpaktuyeckas pabora B Manblx rpynnax «llomyueHue
CHEKTPOB  MAarHUTHOTO  MOJS»,  OOCYXJAEHHE U
00bsICHEHHE PE3YIbTATOB.
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