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I. HHosicHuTEJLHASA 3AIIHCKA

Pabouast mporpamMMa Kypca BHEYPOUHOH ACSITENLHOCTH COCTaBJICHA B COOTBETCTBHH ¢ DenepalibHbIM
rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro o0pa3oBaHUs, OCHOBHOM
o0mieo0pa3oBaTenbHONM MPOrpaMMoOil OCHOBHOTO o01miero oopazoanuss MBOY «AxkynoBckas COILL»
peanu3anu BHEYpPOUHOU JieaTebHOCTH B paMkax @I'OC OOO.

JlanHasi mporpaMma IMO3BOJISIET YYalIMMCS O3HAaKOMHUTHCS C METOJUKOW OpraHu3alud |
IPOBEJCHUS AKCIEPUMEHTAIbHO-UCCIEA0BATEIbCKON EATENbHOCTH, YYalUXCSl B COBPEMEHHOM
yueOHOM Tpolecce Mo (U3MKE, 03HAKOMUTHCS CO MHOTMMHU HHTEPECHBIMU BOMpocamMH (PU3UKU Ha
JAHHOM dTame OOydYeHUSs, BBIXOASIIMMHU 332 PaMKH IIKOJBHON MPOTpaMMBbI, PACIIUPHUTH IIEIIOCTHOE
IpeJICTaBlICHUEe O MpobdieMe NaHHOW HayKH, MO3HAKOMHTHCS C METOJIOM IPOEKTHOW J1eATEIbHOCTH.
DKcrepuMeHTalbHAs JeSITeIbHOCTh OYIET CIIOCOOCTBOBATh Pa3BUTHIO MBICIUTEILHON ESTEITbHOCTH U
o01IeMy UHTEIIEKTYaIbHOMY Pa3BUTHIO.

CopepxaHue porpaMMbl COOTBETCTBYET MO3HABATEIBHBIM BO3MOXHOCTSAM HIKOJIBHUKOB U
IIPEIOCTABIISIET UM BO3MOXKHOCTh paboTaTh Ha YPOBHE MOBBIIIEHHBIX TPeOOBaHU, pa3BHUBasi yueOHYIO
MoTuBanu. CopepkaHue 3aHsITHI TPEICTaBIIsIeT COOOH BBEICHUE B MUP SKCIIEPUMEHTATBHOU (PU3HKH,
B KOTOPOM Y4alllUeCsl CTAHYT UCCIEI0BATENSAMHA U HAYy4aThCsl TO3HABATh OKPYXKAIOLIUNA UX MUP, OCBOSIT
OCHOBHBIE METO/IbI I03HAHUSI.

B ycnoBusix peanuzamnuu 3Toi 00pa3oBaTeabHON TPOrpaMMBbl ITUPOKO UCTIOIB3YIOTCS METO B
y4eOHOT0, NCCIIE0BATENLCKOT0, MPOOIEMHOT0 3KcriepuMenTa. Crieruduueckas popma opraHuzanuu
3aHSITHIA MTO3BOJISIET YUAIIUMCSI 03HAKOMUTHCS CO MHOTUMU MHTEPECHBIMH BOMTPOCAaMU (PU3HKH,
BBIXO/SIIIMMU 32 PAMKH IIKOJIHHON MPpOrpaMMbl. PaciivpuTh 11€10CTHOE TpeCTaBlIeHue O podieme
JTAHHOM HayKH U MOJIYYUTh MPAKTUYECKUE HABBIKU, KOTOPBIE CIOCOOCTBYIOT AajbHEHIIEH
COIMATbHOOBITOBOM U PO ECCHOHATBHO-TPYIOBOM aIanTaii B 0OIIECTBE.

OO6yueHnue ocymecTBisseTcs mpu nojaepxke [lenrpa o6pa3oBaHus eCTECTBEHHO-HAYYHOM
HanpasieHHOCTH «Touka pocTay, KOTOPBII co3aH A7 pa3BUTHS Y 00y4arOIUXCs
€CTeCTBEHHOHAYYHOI, MaTeMaTH4ECKOM, MH(POPMALIMOHHON IrPaMOTHOCTH, POPMUPOBAHUS
KPUTHYECKOI'0 U KPEATUBHOI'O MBIILIJIEHUS, COBEPILIEHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAYYHOU
HAINPAaBJIEHHOCTH, a TAKXKe JJI MPAKTUUECKONH 0TpabOoTKU yueOHOro MaTepuasa 1no yueOHOMy MpeIMeTy
«Duzukay.

Heasamu u3yueHus NponeIeBTUYECKOr0 Kypca BHEYPOUHOM IEATENbHOCTH B 7 U 8 Kilaccax sIBIIAIOTCSA:

1) pa3BuTHE UHTEpPECA U TBOPUYECKUX CIIOCOOHOCTEH MIIAIINX MIKOJIHHUKOB IIPH OCBOCHUU MU
METO/Ia HAYYHOI'0 MO3HAHUS Ha (PEHOMEHOJIOTHYECKOM YPOBHE;

2) mpuoOpeTeHne YYaluMHUCS 3HAHUH W YYBCTBEHHOTO OIBITa JUIsi MOHWMAHUS SIBICHUN
IIPUPOJIbI, MHOTHE U3 KOTOPBIX UM MPEICTOMT U3y4aTh B CTAPIIMX KiaccaxX MIKOJIbL;

3) ¢popmupoBaHue MpencTaBICHHH 00 M3MEHYMBOCTH M MO3HABAEMOCTH MHpPA, B KOTOPOM MBI
JKUBEM.

JIOoCTIXKEHHE THX 11eJiei 00ecrieunBaeTcs peuIeHUeM CIEAYIOMINX 3a4a4:

1) 3HaKOMCTBO y4alIuxcsi ¢ METOJIOM HaYYHOT'O [TO3HAHUS U METO/IaMHU HCCIIeI0OBaHUS 00BEKTOB
U SBICHUI TpUpobl (HAOIIOIEHUE, OMBIT, BBISBICHHE 3aKOHOMEPHOCTEH, MOJICIHPOBAHUE SIBICHHSI,
dbopMynupoBKa TUIIOTE3 U MOCTAHOBKA 3a/lady MO UX MPOBEPKE, MOUCK PElIeHUs 3a/ady, MOJABEICHUE
UTOTOB U (pOPMYIHUPOBKA BHIBOJIA);

2) mpuoOpeTeHne yJamruMucs 3HAaHUH 0 MEXaHUYECKHX, TETUIOBBIX, YTIEKTPHUUECKUX, MATHUTHBIX
U CBETOBBIX SIBJICHUSX, PU3NUECKUX BEIMUMHAX, XapaKTEPU3YIOIINX ITH SIBICHUS;

3) dbopMupoBaHHE Yy yYalIUXCsl 3HAHUNA O (PU3UYECKUX BEIMYMHAX MYTh, CKOPOCTh, BPEMs, CUJIa,
Macca, TUIOTHOCTh KaK O CHoco0e€ ONMHMCAaHHS 3aKOHOMEPHOCTEeH (PM3MYeCKHX SIBICHUW W CBOMCTB
(UBHYECKUX TET;



4) dbopmHpoOBaHKE y YYAIIUXCSl YMEHUS HaOJI0JaTh U OMUCHIBATh SIBJICHUS OKPY)KAIOLIEro0 MHpa
B UX B3aMMOCBSI3U C JPYTUMH SIBICHUSMH, BBISBISATH TJaBHOE, OOHApY)XMBAaTh 3aKOHOMEPHOCTHU B
NPOTEKAaHUN SIBJIEHUH M KaueCTBEHHO OOBSCHATH Haubojee pacHpOCTpaHEHHblE M 3HAYMMBbIE IS
YeJI0BEKA SIBJIEHUS IIPUPO/IBL;

5) oBnajeHHe OOLUIEHayYHbIMU NOHATUSAMU: IPUPOIHOE SBJIECHUE, SMIUPUUYECKH YCTaHOBICHHBIN
¢axT, mpobiema, TUIIOTE3a, TEOPETUIECKUI BBIBOJI, PE3YJIbTAT IKCIIEPUMEHTAIHLHOMN MPOBEPKHU;

6) MOHMMaHUeE OTIMYUS HAYyYHbIX JaHHBIX OT HETPOBEPEHHON HH(OPMAIINH, IEHHOCTH HAyKH IS
YJIOBJIETBOPEHMSI OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIBTYPHBIX IOTPEOHOCTEHN YeIOBEKa.

[IporpamMma BHEYpOUHOI IEATENBHOCTH paccunTaHa Ha 68 yacoB u3 pacyera 1o 1 yacy B Hezento B 7 1 8

KJ1accax.

I1. Copepxanue yueOHOro nmpeamera, Kypca ¢ ykasanueM (popM M BH/I0B J1eSITeIbHOCTH
7 knace

1. Beeanenmne. U3mepenne ¢pusndeckux seqanunH. Mcropust meTrpuyeckoii cucrembl Mep» (3
yaca: TeopeTHYeckue 3aHATHS- 3 4Yaca, NMpaKTH4YecKHe 3aHATHSA- 2 4aca) Teopwus:
BBeZICHHE. IHCTPYKTaXK 1O TeXHUKE 0€30IacHOCTH.

Teopusi: Bepiiok, TOKOTh U Apyrue equHuIbl. OTKya Mouuio BeipakeHue «MepuThb

Ha CBOM apILIMH». PpIyaKHbBIE BECHI.

[IpakTuka: M3MepeHue IIMHBI COIUYKH, YKA3aTEIbHOTO MaJbLa, , YCTPOMCTBO PBIYAXXKHBIX BECOB U

prUeMbl OOpaICHUs C HUMHU.

Teopus: JlecaiTuuHas MeTpuuyeckas CHUCTeMa Mep. BbluncieHne B pa3iau4HbIX CHCTEMax Mep.

CH- cucrema MHTEpHALMOHAJIBHAS.

[IpakTtuka: M3mepeHue miom@anM JgHa YailHOro cTakaHa, u3MepeHue oOwvema 50 ropoinuH,

orpeziesieHue 1eHbl AeJIeHUs mpudopa.

2. IlepBoHauyanbHbIE CBeJCHHS O CTPOCHHUH BemecTBay (7 4acoB:

TeopeTHYECKHE 3aHATHSA- 3 yaca, IPpaKTHYEeCKHe 3aHATUA- 4 yaca)

Teopus: [Ipencrasinenus IpeBHUX yYEHBIX O IIpUpoAe BemecTsa. M.B. JIoMoHOCOB.

[TpakTuka: YMeHblieHHe 00beMa PU CMEIIUBAHUU BOJbI U CIIUPTA, PACHIMPEHUE TBEPABIX TEJ MPH

HarpeBaHUU, PaCIIMPEHUE )KUIKOCTEH MpU HarpeBaHUU.

Teopus: cTopust OTKpBITHS OPOYHOBCKOTO ABMXKEHUS. M3ydueHune u 00bsicHeHne OpOYHOBCKOTO

JIBIKECHHUSL.

[TpakTuka: Moenb XaOTUYECKOT0 IBUYKEHUS MOJIEKYJI U OPOYHOBCKOTO JIBHIKEHUS.

Teopus: Auddysus. Auddysus B 6e3omacHoct. Kak u3MepuTb MOJIEKYITy.

[Tpaktuka: Auddy3us ra30B v )KUIKOCTEH, CIICTITIEHUE CBUHIIOBBIX IMJIMH]IPOB.

VYpok- urpa «I[1oHATh, 4TOOBI y3HATHY» 10 TeMe «CTPOCHHE BEIIECTBAY.

3. JIBm:keHMe U CHIIBI» (8 4ACOB: TeopeTHYeCKHUE 3aHATHSA- 4 Yaca, NPAKTHYEeCKUE 3aHATHS-

4 yaca)

Teopus: Kak ObicTpo MBI ABMXKEMCS. ['po3a CTapMHHBIX KPEMOCTEH (KaTammysbTa).

[IpakTuka: OTHOCUTEIBHOCTD NTOKOSI U IBUKEHMS, IPSIMOJIMHENHOE U KPUBOJIMHENHOE

JIBUKEHHUE.

Teopusi: TpeHue B mpupoe U TEXHUKE.

[IpakTuka: 3aBUCUMOCTh CHJIBI TPEHHUS OT COCTOSIHUS M POJia TPYIIMXCS MOBEPXHOCTEH, CIOCOOBI

YMEHBILIEHUS U YBEIUYECHUS CUIIbI TPEHMUS.

Teopus: CkonbKO BecUT Tejo, koraa oHo nagaet? K.9O. [{luonkoBckuit



[Ipaktuka: [IoHsiTHE O CHIIE TSAKECTH, IOHATUE O CHUJIE YIIPYTOCTH, BECE TEJIA U HEBECOMOCTH.

Teopus: HeBecomocTs. BeIXoz B OTKPBITBII KOCMOC

VYpok- urpa «Mup ABUKEHUN» MO TeME «/IBUKEHHUE U CUIIBI.

4. JlaBjieHMe T B € P 1 bI X T € JI, ’KHAKOCTeH 1 ra3oB» (7 4acoB: TeopeTHYECKHE 3aHATHSA- 3
yaca, npakTHYecKue 3aHATuA- 4 yaca) JlapneHue TBEpIbIX Tel

Teopus: 3akon Ilackans. CooOmaronirecs Cocy/Ibl.

[IpakTuka: PaBHOBecHEe >KHIKOCTH B COOOIIAIONIUXCS COCY/Iax, YCTPOWCTBO M JeicTBHE (hOHTaHA,

JEICTBHUE IMBEpa U MUIETKH.

Teopus: AtmocdepHoe nasienne 3emin. Bo3ayx paboraer. MccnenoBanus MOPCKHUX

riyOuH. Ilpaktuka: CraBinuBaHue KeCTSHOW OaHKHM CHIIOW aTMOC(HEPHOTO JaBICHHUS,

YCTPOMCTBO U I€HCTBUE MAaHOMETPOB KHUAKOCTHOTO U METAJNINYECKOTO.

Teopusi: ApxumenoBa cujia U KUTbl. ApXUMe]] O IJTaBaHUU TEJl.

[Ipaktuka: JleMoHCTpauusi 1eHCTBUA apXMMEIOBOM CHIIBI, IJIaBaHUE KapTO(ETUHBI BHYTPH

pacTBopa Coju, yCTPOMCTBO M MPUMEHEHHE apeoOMETPOB. Y POk - urpa «IlotiMaii peiOKy».

5. PaGora m MomHocTb. JHeprus» (7 4YacoB: TeopeTHYecKHe 3aHATHA- 3 4aca,
NMpaKTHYeCKHue 3aHATUA- 3 yaca)

Teopus: [Ipoctbie Mexanu3mbl. CuibHEE CaMoro ceosl.

[TpakTuka: PaBHOBecue cuil Ha pplyare, IpUMEHEHHE 3aKOHA PABHOBECHUS pblyara K OJIOKY.

Teopus: Kak yctpanBanuce uyneca? MexaHuka LBETKa.

[Ipakruka: [lepexox noTeHIMATBHOMN SHEPTUU B KHHETHUECKYIO U 00paTHO Teopus:

Beunsrii neurarens. ['DC. [Ipaktuka: [leficTBue BOASHON TypOUHBI.

8 kiacce
1. ®usnueckuil METO U3YUYEHHUS IPUPOABI: TEOPETUUECKUN U IKCIIEPUMEHTANIbHBIN 3 4
2. TemnoBble IBICHUS U METOIBI UX UCCIENOBAaHUS 8 U
3. DnexTpuyecKue SABJICHHUS U METOJbl X UCCIEAOBAHUS 8 U
4. DneKTpOMarHUTHBIE SIBIICHUS 5 U
5. Omnruka 8 4

6. IlpoekTHas neATeNbHOCTh 2 4
I11. Il;manupyemble pe3yabTaThl 0CBOCHHUSI Y1eOHOI0 IpeaMeTa, Kypca

3.1. JIMYHOCTHBIMHM pe3yJbTaTaMH OOYYCHHsS MPU M3YUYEHUU MPOMEACBTHUECKOTO Kypca (U3HKHU

SIBIISTFOTCSL:

1) C(l)OpMI/IpOBaHHOCTL IIO3HABAaTCJIIbHbBIX HHTCPECOB, HWHTCJICKTYAJIbHBIX n TBOPYCCKUX
CIOCOOHOCTEH yUaImxcs;

2) yOeXA€HHOCTb B BO3MO>KHOCTH [TO3HAHHUS TPUPO/IBI, B HEOOXOAUMOCTH Pa3yMHOI'0 UCIIOIb30BAHUS
JOCTYDKEHUH HayKHM WM TEXHOJIOTMH ISl JalbHEHIIEro pa3BHTHS YeJIOBEYECKOrO OOIIeCTBa,
YBa)XKCHHE K TBOPIIAM HAYKH U TEXHHUKH, OTHOIICHUE K (DU3HKE KaK K DJIEMEHTY O0IIIEeYeI0BEYECKOM
KYJIBTYPBHI;



3) caMOCTOSITEIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH M MPAKTUIECKUX YMEHUI;

4) motuBasi  00pa3oBaTEIbHONW  JESATEIBHOCTH  IIKOJBHUKOB HA  OCHOBE  JIMYHOCTHO
OPHUEHTHPOBAHHOIO MTOAXO0/A;

5) popmMupoBaHuE IIEHHOCTHBIX OTHOIIEHHH IPYT K APYry, K YUYUTENI0, K aBTOpaM OTKPBITHHA U
M300pEeTeHHH, K pe3yJbTaTaM 00yUeHNs;

6) IpuoOpeTeHNE MOJOKUTEIHHOTO AMOIMOHAIBHOTO OTHOIICHUS K OKpY)Kalolled mpupone u
camMoMy cebe Kak 4YacTH HPHUPOJbI, KeJaHHE IO03HAaBaTh NMPUPOJHbIE OOBEKTHI U SBJICHUS B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMHA U HHTEPECAMH;

7) npuobpeTeHre yMEHHUs CTaBUTh Iepe] coOOi Mo3HABaTENbHBIC IENH, BBIABUTATH TUIIOTE3BI,
KOHCTPYHPOBaTh BbICKa3bIBAaHUSI €CTECTBEHHOHAYYHOTO XapakTepa, JOKa3blBaTb COOCTBEHHYIO
TOYKY 3pEHHsI 110 00CYKIaeMOMY BOIIPOCY.

3.2. MeranpeaMeTHbIMH pe3yJbTaTaMd OOyYCHHs TpU H3YyYEHHH Kypca BHEYPOUYHOM
NESTENIbHOCTH 10 (U3UKE SABIISIOTCS:

1) oBnajeHne HaBBIKAMH CAMOCTOSTEIBHOTO TMPUOOPETEHHUS HOBBIX 3HAHWM, OpPTaHU3aIUN
yueOHOU AesITeNbHOCTH, MOCTAHOBKHU 1IeJieH, MIaHUPOBAHMS, CAMOKOHTPOJS U OLIEHKH Pe3yJbTaTOB
CBOCH JIESTEIILHOCTH, YMEHUSIMU MPEABUACTh BOSMOXKHBIE PE3YJIbTaThl CBOUX JICHCTBUN;

2) oBaJeHUE YHUBEPCAIbHBIMU CIOCOOAMHU ACSITETLHOCTH Ha MPUMEPAX UCIIOJIb30BAHUS METO1A
HAYYHOTO MMO3HAHUS TP U3YYCHHUH SIBICHUHN TPUPOIBL;

3) dopmupoBaHue yMEHHUI BOCIPHUHUMATH, TepepadaThiBaTh U MPEABSIBIATE HHPOPMAIHMIO B
CJIOBECHOI1, 00pa3HOii, CHMBOJINYECKOH (hopMax, MPH NOMOILM TAOJIHIL, BBLACTATH OCHOBHOE COJICpKAHHE
MPOYUTAHHOTO TEKCTa, HAXOUTh B HEM OTBETHI Ha MOCTABJIICHHbIE BOIIPOCHI U U3JIaraTh
ero;

4) mpuoOpeTeHNE OIbITa CaMOCTOSTEIHHOTO TIOMCKA, aHaM3a W OTOopa HWHGOPMAIMU C
UCIIOJIb30BAHUEM DPA3JIMYHBIX WUCTOYHUKOB, M HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTUN JUISl PEIICHUS
MO3HABATENILHBIX 33]1aY;

5) pa3BUTHE MOHOJIOTUYECKOW U [HMAJOTHYECKON pedyH, YMEHHsI BBIPa)KaTh CBOU MBICIH U
CIIOCOOHOCTH BBICTYIIMBATh COOECETHUKA, TIOHUMATh €r0 TOYKY 3PCHHsSI, MPU3HABAThH MPABO JIPYrOro
YyelioBeKa Ha HHOE MHEHHE;

6) OcBOEHHUE TMPUEMOB JCHCTBUII B HECTAaHMAPTHBIX CUTYaIUSAX, OBIAJICHUE SBPUCTHUCCKUMHU
METOJaMH pelieHus MpooieM;

7) dbopMupoBaHHe YMEHUI pabOTaTh B TPYIINE C BHIMOJHEHUEM PAa3IMYHbIX COIIMABHBIX POJIEH,
MPEJICTaBIISITh U OTCTAUBATh CBOM B3IUIAJIbI U YOEXKICHHUS, BECTH IUCKYCCHIO.

3.3. IlpeamMeTHBIMHU pe3yJbTaTaMU OOYYEHHUS TPH HM3YUYCHHH Kypca BHEYPOYHOM IEATEIHLHOCTH II0
bu3uKe ABIAIOTCA:

1) peHoMeHONTOTHYUECKHE 3HAHUS O MPUPOJIC BAKHEUINX (PU3UUECKUX SBJICHUN OKPYKAIOIIETO
MUpPA U KaYECTBEHHOE 00BSICHEHUE MPUIHHBI MX BOZHUKHOBEHUS;

2) yMeHHUs I0JIb30BAThCA METOJaMH HAyYHOT'0 MTO3HAHUS, IPOBOUTH HAOIIIOIeHUS, IJITAHUPOBATh
U BBIIOJHATH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl U3MEPEHHUH, npedcmasnims 0OHAPYIHCeHHbIe
3AKOHOMEPHOCMU 8 CIOBECHOU (hopMe UlU 8 8ude madoauy.

* HayduTbCs HAONIOAATh TPUPOIHBIC SIBICHUS, BBIACIATH CYIIECTBEHHBIC MPU3HAKU ATHX
SIBIICHUU, I€TIaTh BBIBOJIBL;

* HAyYUTHCSA TOJB30BATHCS U3MEPHUTEIBHBIMA TpPUOOpaMH (BEChI, JUHAMOMETD, TEPMOMETD),
coOupaTh HECIOXKHBIC JKCIEPUMEHTAJIbHBIC YCTAHOBKUA JMJII MPOBEICHUS MPOCTEUIINX OIBITOB,
IPEJICTaBIIATh Pe3yIbTaThl U3MEPEHHI C TOMOIIbIO TAaOJIUI] U BBISBJIATH Ha 3TON OCHOBE SMIUPHUUECKUE
3aKOHOMEPHOCTH;



3) yMeHHS IPUMEHATHh TEOPETHUECKUE 3HAHMS 10 (PU3UKE K OOBICHEHUIO MPUPOTHBIX SIBICHUN 1
PELLIECHHIO MPOCTEUIINX 3a/1a4;

4) yMeHUS ¥ HaBBIKW MPUMEHEHHUS MOTYyYECHHBIX 3HAHUM 1JIsI OOBSICHEHHS MPUHIIUTIOB JACHCTBUS
U CO3JaHMsI TPOCTBHIX TEXHHYECKUX YCTPOHCTB (Hampumep, cOOpKa YCTOWYMBBIX KOHCTPYKIIHH,
KOHCTPYMPOBAHUE MPOCTEHIero GoTo anmapara ¥ MUKPOCKOIA, U3TOTOBJICHHUE JIEKTPOHHOTO KJIl04a 1
MCTOYHUKA TOKA), PEIICHUS NMPAKTHUYECKUX 3a/1a4 MMOBCEAHEBHOW >KM3HH, OOecrieueHus 0e30MacHOCTH
CBOEH KU3HU, PAllMOHAIBHOTO MPUPOIONOJIb30BAHUS U OXPAHbI OKPYKAIOIIEH Cpeibl;

5) yMeHuEe NPUMEHSTh 3HAHUS MO (PU3UKE NMPU HU3YYEHUU NPYTUX MPEIMETOB €CTECTBEHHO -
MaTEMaTHYECKOI0 I[UKJIa;

6) dbopmupoBaHue yOeKICHUS B 3aKOHOMEPHOCTH CBSI3U U TTIO3HABAEMOCTH SIBJICHUH TTPUPOIBI, B
00BEKTUBHOCTH HAYYHOT'O 3HAHMSI, B BRICOKOH IIEHHOCTH HAyKH B Pa3BUTUU MaTEPHUATBHOU U JTyXOBHOM
KYJbTYPBI JIIOACH;

7) pa3BUTHE DIIEMEHTOB TEOPETHUYECKOTO MBINUICHUS HAa OCHOBE (OPMHUpPOBAHUS YMEHHIA
yCTaHaBIUBATh (DAKThI, BBIICIATH TJIABHOE B M3Yy4aeMOM SIBIICHUH, BBISBIISATH TPUYUMHHO-CIICICTBCHHBIC
CBSI3M MEXJIYy BEIWYMHAME, KOTOPBIE €r0 XapaKTepU3YIOT, BBIABUTATH THIIOTE3bI, (HOPMYIHPOBATH
BBIBO/IB,

8) KOMMYHUKATUBHbIE YMEHUS: IOKJIABIBATh O PE3yJIbTAaTaX CBOETO HCCIIEIOBAHNUS, yUaCTBOBATh
B INCKYCCHUH, KPATKO U TOYHO OTBEYATh HA BOIMPOCHI, UCIIOIB30BaTh CIPABOYHYIO JUTEPATYPY U APYrue
HUCTOYHHMKHU WH(OOpMAITUH.

9) oBnasieHNE HKCIEPUMEHTAILHBIMU METOJAaMU HMCCIIEIOBAHUS B MPOIIECCE CAMOCTOSITEIIbHOTO
M3YUYEHUS 3aBUCUMOCTH: TTPOMAECHHOTO ITYTH OT BPEMEHH, YIUTMHEHHS PY>KUHBI OT TPUII0KEHHOM CHIIBI,
CWJIBI TPEHHUsS CKOJIBKEHHUS OT Beca Tella, apXUMEIOBON CHIIBI OT o0beMa Teja, Mmepuoja KoyieOaHwid
MasiTHUKA OT €r0 JUIMHBI, YIJia OTPAKEHUS OT yrja MaJIeHHUs CBETa;

10 ) ymeHHe UCTIONB30BAaTh MOYYCHHBIE 3HAHUS, YMEHHS U HABBIKU B IOBCETHEBHOM ®KU3HU (OBIT,
9KOJIOTHSI, OXpaHa 3/I0POBbSI, OXpaHa OKPYXKAIOMIEH Cpe/ibl, TEXHUKA OE30MTaCHOCTH H TIp.).

II1. TemaTu4eckoe MIAHUPOBAHUE 7 KJacc

Ne Tema KomuuectBo W3 nux Ha OCHOBHBIE BUJIBI
4acoB IIPAKTUYECKYIO JeSATeNbHOCTH
JESITEIbHOCTD
1. | Brenenue. U3mepenue pu3nveckux 5 3 JlaGopatopHnas pabora
BEIWYUH. McTOpUA METPUYECKON CUCTEMBI
Mep
2. | IlepBoHauanbHbIE CBEACHHS O CTPOCHHUH 7 6 Jlaboparopnas pabota
BEILIECTBA
3. | JIBM>KEHUE U CUJIIBI 8 7 JlaGopatopHnast pabora
4. | [laBneHue TBEpABIX TeIN, KHUAKOCTEH U ra30B 7 6 JlaGopatopHnas pabora
5. | Pabora u MOIHOCTE. DHEPTUs 4 3 JlaboparopHnas pabota
6. | IlpoexTHas OesATENBHOCTD 3 3 IIpoekTHas neATeIbHOCTh
Hroro 34 28




8 ki1ace

Ne Tema KoanuectBo N3 uux Ha OcCHOBHbBIE BU/IbI
4acoB NPAKTHYECKYIO JeSITeIbHOCTH
AeTeJIbHOCTh

1. | ®usnyeckuii METO U3YUICHHS TIPUPOJIBIL: 3 2 Jlabopartopnas pabota
TEOPETUYECKUN U IKCIIEPUMEHTATbHBIN

2. | TeruioBbI€ SIBIEHUS U METOBI UX 8 7 Jlaboparopnas pabota
HUCCIICO0BaHUA

3. | DnekTpuyecKue sBICHUS U METOJIbI UX 8 7 JlaGopatopHnast pabora
HUCCIICO0BaHUA

4. | DNEeKTpOMarHUTHBIC SBICHUS 5 4 JlabopaTopnas pabota

5. | OnTuka 8 7 JlaGopatopHnast pabora

6 | IIpe3eHTaius npoeKkToB 2 2 [IpoekTHas neqaTenbHOCTh

Hroro 34 29




[Tpunoxenue 1

KanengapHo- TemaTnyeckoe miiaHUPOBAHUE Kypca BHEYPOUHOU AESATEILHOCTH
«®Du3urKa B 3KCIIEPUMEHTAX»
JUISL ydammxcs 7 Kiacca
Ha 2024-2025 yuebHblii rog

NoNe Tema Kon-Bo
/o 4acoB

1. Benenue. U3mepenne ¢puzndeckux BeuurH. MicTopust MeTpuueckon
cucteMbl mep (5 1)

1 BBoanoe 3anaTue. MHCTpyKTaX MO TEXHUKE 0€3011acHOCTH 1

2-3 Bepiiok, 10koTh U Apyrue equHuipl. OTKya MONUIO BhIPaKeHUE 2
«MepuTh Ha CBOM apIInH». PhiyaskHbIe BECHI

4-5 Jecsatuynas meTpudeckas cucrema Mep. BeluucieHue B pa3iImyHbIX 2

cucremax mep. CH-cucteMa HHTEpHAIMOHAJIbHAS.

2. [lepBoHayanbHBIE CBENEHUS O CTPOSHUU BerecTBa (7 1)

6 Tepmoe Temo u ero ¢usmueckue cBoicTBa. BiammopeiictBue uacrtuir| 1
BelIecTBa. ArperaTHble COCTOSIHUS BEIECTBa, IBH)KEHUE YaCTHUI] B HUX.

CocrapieHue MoJieNield CTPOECHHS TBEPIbIX TEIl.

7 Kunkocts. Pusuueckre CBONWCTBA. B3amMoaelcTBHE 4YacTHUI[ BemliecTsa.| 1
CocraBiieHne MOJIENeN CTPOEHUS JKUIKOCTEN
8 T'az. ®usuueckue cBolicTBa BsamMmopeiicTBue dYacTull  BelecTsa.| 1

CocrapieHue MoJieniel CTPOECHUST Ta30B

9 Crpoenne BemectBa. Monekyabl W arombl. YacTumbl BemiecTBa, uX| 1
KOJIMYECTBO U pa3Mepsl, IBrxkeHue. Juddysus, ot 4ero 3aBUCHT.

BBIpaH_[I/IBaHI/IG KpUCTAJJIOB B JOMAIIHUX YCJIIOBHUAX.

10- | [Ipaktukym. M3rotoBineHrue W 3amyck BO3AyIIHOTO mapa. Habmiomenwe 3a | 3
12 W3MEHEHUEM arperaTHOTO COCTOSHHS BOAbI (Jieqa- Boma-map). M3rorosnenue
pa3IMyYHBIX WTPYyHIEK M3 paciulaBlieHHoro mnapadunHa. IlepememmBanue
BELIECTB B PA3IMYHBIX arperaTHbIX COCTOSHUIX

3. JIBMKeHHE U CHJIBI 8

13 Cuna kak xapakrtepuctuka B3aumopenctsus Ilonstue cuibl. M3menenue| 1
CKOpOCTH M JeopManus Tel Mo JeiicTBueM cuibl. HanmpaBieHue CHIBL.

14- | SABnenue tarorenus. Cwia TskecTH. BcemupHoe TsAroreHue. 3aBUCUMOCTD | 2
15 CHJIBI TSKECTH OT Macchl Tesla. HanpaBieHue CHUIIbl TSKECTH, €€ U3MEPEHHUE.

N3ydenue nBukKeHMs MapalroTHCTa MO0 CTPOOOCKOITUYECKOM 3alHCH.

16 Bec tena. HeBecomocts. Hanpasnienue. CBsi3b ¢ cuitoil TsokecTsro. M3mepenue | 1
Beca TeJa U Meperpys3ox.

17 Hedopmarusa. Buner nedpopmanmii. Cuna ymnpyroctu. 3aBUCUMOCTb CHJIBI| 1
YIIPYToCTH OT eopMalvy U KeCTKOCTH Tena. Hampasienue.

HccnenoBanue B3auMOICMCTBHS Tpy3a ¢ 3eMIICH U TPYKUHOIA.

18 N3mepenne cuil. Huuamometrp. W3Mepenuwe cuiibl JuHaAMOMETpoOM. | |
PaBHopelicTByromas. M3rotoBienue [uHaMoMeETpa.




19- | Cuma Ttpenus. Buasl cwibl TpeHus (TIOKOS, CKOJBXEHUSA, KadeHUs).
20 N3mepenne. 3aBUCUMOCTh OT CHJIBI JaBJICHHs, BUa MoBepxHocTH. COop
YCTAHOBKH JUJISl AEMOHCTPALUN JE€HCTBUSI CUIIbI TPEHUS.
4. JlaBneHue TBEPABIX TEJl, KUJIKOCTEN U ra3oB 7 4
21- | JlaBnenue TBeproro tena. M3rorosnenne urpymek, OCHOBaHHbBIX Ha JEHCTBUU
22 OJIHOT'O TBEPJIOTO TEJIa HA IPYTOE.
23- | aBneHue B KUAKOCTAX U razax. ATMochepHoe naBinenue. M3mepenue
24 aTMoc(epHOro naBieHHs] Ha ynuile W B 31aHuu. DOKyCchl, OCHOBaHHBIC Ha
JeHCTBUH aTMOC(EPHOTO JaBlieHus. M3roToBieHne Kynepa s BOJIbI.
25- | Bertankuaromas cuia. [1naBanue ten. M3rotopieHue urpyuiek, OCHOBaHHBIX
27 Ha JeHCTBUHU BLITAJIKUBAIOIIEH CHUJIBL.
5. Pabora u MomHOCTh. DHEprus 7 4
28- | 3akoHsl ABwxeHUs. MHepuusd. J[BUykeHue Ten BEPTUKAIBLHO BBEPX U BHUS3.
29 Nzydyenne 3aBucumMoctu 3PQeKTa CTOIKHOBEHUS OT CKOPOCTH Tela, €ro
MaccChl, BEIIECTBA.
30- | A3roroBneHue 3aBOJIHBIX UTPYIIEK.
31
32- | IIpoekTHas AESATEIbHOCTD

34




KanengapHo- TemaTHueckoe IIaHNPOBAHNE Kypca BHEYPOUHOH A€ATEIbHOCTU

«Du3nKa B SKCIIEPUMEHTAX TSI
ydamuxcs 8 Kiacca
Ha 2024-2025 y4ueOHbIii roj

NoNe
/o

Tema

Kon-Bo
4acoB

1. ®usnueckuii METO U3yUEHUS IIPUPOJIbI: TEOPETUUECKUN U
AKCIEPUMEHTAIbHBIN 3 4

1-3

Broanoe 3ansatue. UncTpykTax no Th. ®usnueckuii METO1 U3y4ECHUS
MIPUPOABL: TEOPETUUECKUN B SKCIIEPUMEHTATbHBIN

2. TemoBkle SBIEHHS U METOABI UX UCCIICAOBAHUA 8 u

4.5

TemoBoe  pacmupeHue. VYdYeT M HUCHOJIB30BAHUE  TEIUIOBOIQ
pacuupenus. U3rotoBnenue repMomMerpa u3 OyThUIKH.

IlnaBnenue u otrBepaeBaHue. I[lmaBneHue u oOTBepAEBaHME.
Temneparypa mnasnenus. ['paduk miaBieHus 1 OTBEpEBaHUS.

JlemoHcTpanus TBEpAbIX U aMOP(HBIX BEIIECTB.

7-8

Hcnapenne u konneHcauus. M3ydenue mpouecca HCIapeHUs
xunkocteid. IlapooOpaszoBanue: wucnapenne u kumneHue. CKOpOCTb
ucnapenus. M3ydeHue ycinoBuil, yBeJIMUUBAIOLIIUX CKOPOCTh UCIIAPEHUS.

Temmonepenaya. Buasl. TenmonmpoBoaHocTs. I[IpoBogHuku u
m3ossitopbl. KonBekuusi. M3nydyenue. 3aBUCUMOCTh OT TeMIepaTypbl U
1BeTa. 3aBHCHUMOCTh IMOIJIOImIeHUs Tena oT ero unsera. CosmaHue
yCTpOMCTBA JUIsl COXpAaHEHUS TerlIa.

10-11

®dusnka Ha KyxHe U B ObITY. [I[poBeieHNEe OMBITOB Ha IIIKOJIHLHOM KyXHE.

3. DNEeKTpUUECKUE SIBJICHUS U METObI UX UCCIIEIOBaHUS & U

12-13

CraTrueckoe SJeKTPUYECTBO. DIEKTPU3ALUS, JIEKTPOH, CTPOCHUE
aToMma, JIBa pojJia 3apsioB, WX B3aMMOACUCTBHUE, AJIEKTPHUECKOE IIOJIE,
NMEeKTpUUecTBO B armocdepe, MoiHus. Co3naHue MOJHHHA B
71a00pPaTOPHBIX YCIOBHSX.

14

Hcnonb3oBanue  snekTpoctatuku. llomesHas» ©u  «BpegHas»
ANIEKTpOCTAaTHKA. (TMPOPUIAKTHKA TOXAPOB, OKpacka, KOMHPOBAHUE,
bunpTparus u ap.). I3rorosiaeHue 3JIEKTPOCKOIIA.

15-16

Onexrpuueckuid Tok. Mcrounuku Ttoka. IlomyueHue snekTpudecKkoro
TOKa. M3yueHue yCcTpoiCcTBa rajlbBaHUYECKOI0 3JIEMEHTA, AKKYMYJISTOPA.

17

[TpoBOAHMKY M HETPOBOJHUKH AJIEKTPUUYECKOTO TOKA.

18-19

DJEeKTpUYECKUe JIEMEHTHI U UX IIeTH. Y CIOBHbIE 0003HaUCHHUSL.
[IpoexTupoBanue riekTpudeckux meneid. COopka AIEKTPHUECKUX IETIEH.
PaGora c¢ naboparopHbiM 00OpyIOBaHHMEM: TIOJIYYEHUE  3a/laHus,

MPOCKTHUPOBAHUE M COOPKA 1. EMH. DJIEKTPHUECKUE UTPYIITKU
(MenbpHUIIA, BEHTUIISATOP, CBETO(OP U TIp.)

4. DNEeKTpOMarHuTHbHIC SIBJICHUS S5 4

20

[HerictBue Toka. TernoBoe neiicTBre, dJIEKTPOIIN3,

21-22

[lepeMeHHBIN AIEKTPUUECKUNA TOK.

23-24

9H€KTpOMaI‘HI/IT. HsroroBienue QJICKTpOMArHuTa

5. OnTuka 8 y




25-26 ['eomerpuyeckas ontuka. M3roroBieHne ONTHYECKUX MPUOOPOB 2
27-28 BonHoBast onTHKa H3roTOBIEHHE ONTUYECKUX MPHOOPOB 2
29-30 | UsroroBnenue kamepsl 00CKypa 2
31-32 N3roToBnenue ronorpaguaeckoil mupamuabl 2

33-34 | IlpoexTHas A€ATEIbHOCTD 2




[Tpunoxenue 2

Y4eOHO-MeTOANYECKOE O0ecTeyeHne MPOrpaMmMbl
Metonuka oOydeHUs MO MPOTpaMMe COCTOUT M3 COUYCTAHUS JIEKIMOHHOTO H3JI0KEHUS
TEOPETUYECKOI0 MaTepHalia ¢ HAIJBIHBIM ITOKa30M HWJUTIOCTPUPYIOIIET0 MaTepuaia ¥ IPHEMOB
pemieHus mpakThdeckux 3amad. OOydarommecs 3aKpeluisioT TIONMYYCHHBIE 3HAaHUS IyTeM
CaMOCTOSITCIILHOTO BBITIOJTHEHHS TPAKTHYECKUX pa0oT. JIJis pa3BUTHS TBOPYECKOTO MBIIIICHUS U
HABBIKOB aHATTUTHYECKOHN JEATENHOCTH MEAAror MPOBOIUT 3aHATHS MO MPE3CHTAIIMH TBOPUYSCKUX U
MPAKTUIECKUX PAOOT, MO3TOBBIC MITYPMbI, HHTCIICKTYaJIbHBIC UTPHI.
MaTtepuanbHO-TeXHHYECKOE 00ecledyeHne MPOrpaMmbl
Opranu3anroHHbIC YCIOBUS, TTO3BOJIIONINE PEaIN30BaTh COACpKaHKUE MporpaMmbl «Du3uka
B JKCIIEPUMEHTAX» IMPEAINojaranT Haaunuue obopymoBanus 1eHTpa «Touka pocra»: - I{udposas
nabopaTopust 1o pusuke
- MyJIBTUMEINIHOE 000pyAOBaHNHEe (KOMITBIOTEP, HOYTOYK, MPOEKTOP, (IIdII- KapThl, SKpaH, CPeACcTBa
TEJICKOMMYHUKAIUU (JIOKATbHBIC IIIKOJBHBIC CETH, BBIXOJ B HHTEPHET).



