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«®Du3uKa BOKPYT HAC»
7 knace, 2023-2024yu4. roa

HosicHuTeabHASA 3aNIMCKa

[Iporpamma «®du3zuka BOKPYT HAC» OTHOCUTCS K €CTeCTBEHHOHAYYHOI HANIPABJIEHHOCTH.

CopepxarenbHast yacTh [IporpaMMbl COOTBETCTBYET OCHOBHBIM MOJIOKEHUSM:

— @enepanbublil 3akoH o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B PDO».

— Konnenmuss  pa3BuTus  JONOJHUTENbHOTO  oOpaszoBanusi jeredt  (Pacmopsbxenue
[TpaButensctBa PO ot 4 centsiops 2014 1. Ne 1726-p).

— IlocTanoBnenue ['maBHOTO rocynapcrBeHHOro canutapHoro Bpada P® ot 04.07.2014 Ne 41
«O6 yrBepxknaenun CanlluH 2.4.43172-14 «CaHuTapHOIUIEMHOIOTHYECKAE TpPeOOBaHUS K
YCTPOMCTBY, COIEPKAHUIO U OpraHu3aluy pexuma padboTel 00pa30BaTENIbHBIX OpraHHU3AIHiA
JIOTIOJIHUTENBHOIO 00pa30BaHUs 1€TE»

— IIucemo MunoOpuayku Poccuu ot 11.12.2006 r. No 06-1844 «O mpumepHbIX TpeOOBaHUSIX K
IIporpaMMam JOIOJIHUTEIbHOI0 00pa30BaHUs 1€TEil»

3akon Anraiickoro kpas ot 04.09.2013 Ne 56-3C «O06 oOpa3oBaHuM B ANTaiiCKOM Kpaey.

['ocynapctBennas nporpamma Anraiickoro kpas «Pa3sutue oOpazoBanusi B AJITaliCKOM Kpaey,
yTBepXkAeHHas nocranoBieHueM [IpaButenbcrTBa Anraiickoro kpas 13 gexabps 2019 r. N 494.

[Tpuxa3 ['maBHOrO ynpasiieHusi oOpa3oBaHMsI U MOJIOJIeKHONW noauTuku ot 19.03.2015 Ne 535
«O0  yTBEpXKIEHUM  METOJUYECKHMX  PEKOMEHJIAlui 1o  pa3paboTKe  JIOMOJHUTEIbHBIX
001e00pa3oBaTeNbHBIX (00IIepa3BUBAIOIINX) IPOTPAMM.

[Tpuka3z MunuctepcTBa 06pazoBanus U Hayku Anraiickoro kpas ot 30.08.2019 r. Ne 1283 «O6
YTBEPKACHUM METOAMYCCKHX pexoMmeHmanui «[IpaBuia mepcoOHUPUIMPOBAHHOTO (UHAHCHUPOBAHHUS
JIOTIOJTHUTEIBHOTO 00pa3oBaHus IeTei» B AJNTaiickoM Kpae.

[TocranoBnenue IlpaButennbcrBa Auraiickoro kpas «O0 opranmszauuu B 2020-2022 romax
OTIbIXa, 0370poBIeHus U 3aHsATOoCcTH neteit ot 07.04.2020 Ne 152» (¢ usmenenusmu ot 27.04.2020 No
142).

®u3nka — 3T0 Hayka O MPUPOJIE, B KOTOPOW (PU3NYECKUI HKCHEPUMEHT SBISETCS BaXKHBIM
MeroaoM wuccienoBanus. OOydeHue (U3MKE HENb3s MPEJACTaBUTh TOJIBKO B BHUAE TEOPETHUECKHUX
3aHATUN, Jake eciau OOydyarolUMCS Ha 3aHATHUAX TOKAa3bIBAIOTCS TOJBKO JEMOHCTPAIIMOHHBIC
¢uzuveckue oONbBITHL. I[IpoBeneHHE ONBITOB W OSKCIEPUMEHTOB TIO3BOJIIET AKTUBHO BKIIOYUTH
oOyuaromuxcsi B paboOTy ¢ HU3y4eHHEM U TNPHUMEHEHHWEM 3aKOHOB (U3WKH Ha 3aHATUAX. OTO
JIOCTUTAETCS MPU BBITOJHEHUU O0YYaIOIMMUCS JIaOOpaTOPHOro (PU3NYECKOro AKCIEPUMEHTa, KOorjaa
OHM CaMU COOMPAIOT YCTAaHOBKH, MPOBOJAT M3MEpPEHUs (PU3MUECKUX BEIUYUH, BBITOIHSIOT OTBITHI
OaHuM W3 HampaBJIEHUM IIpeljaraeMoro Kypca SBIS€TCS MpPOBEAEHUE OOJbIIOr0 KOJIMYECTBa
3aHMMATEIHHBIX OMBITOB MO (DU3HKE.

Bech marepuan goctyneH ans oO0y4aromMXcs M COOTBETCTBYET MX YPOBHIO Pa3BHUTHUS, T.K.
BKJIFOUEHBI JJIEMEHTHI 3aHUMATENIbHOCTH W UIPBI, KOTOpPhIE HEOOXOMWUMBI [UIsl TO3HABATEIHHOU
NeSITEIbHOCTH.

AKTYaJlbHOCTh U MEJarornyeckas 1neaecoo0pa3HoCTh IPOrpaMMBbl 3aKIIFOUYAIOTCS B peann3aliuu
€CTECTBEHHOHAyYHOro 00pa3oBaHUS M BOCHHUTAHMS JE€Te U TOAPOCTKOB Ha OCHOBE 3HAHMHU 00
OKpY’KaloIlleM MHpE, CaMOCTOSITeNIbHO TMPHOOpETaeMbIX B MpoOIecce BBIMOJHEHHS Y4eOHO-
HCCIIEIOBATENbCKUX U MPOEKTHBIX paboT. M3yueHne sneMeHTOB (DM3HKHU MPEAnonaraeT opraHu3aluio
U TIPOBEJICHUE MPAKTHUECKUX PabOT Ha OCHOBE CAMOCTOSITENLHOM NEATEeIHHOCTH OOydaromuxcs mpu
oOcyXJeHIH HaOII0AaeMbIX U OJy4aeMbIX pe3yiabTaToB. J[aHHas mporpaMMa HampaBiieHa Ha:

— CO3/1aHUe YCIIOBHIA JUIsl pa3BUTUS PeOCHKa;

— pa3BUTHE MOTUBAIMH K TTO3HAHUIO U TBOPUYECTBY;

— obecrieueHue SMOLMOHAIBHOTO Oaromnoyyus pedeHka;

— TIpuoOIIeHNE ACTEeH K 00IIEYEeIOBEUYECKUM IICHHOCTSIM;

— IpOUITAKTUKY aCOIMAILHOTO MTOBEICHUS;

— CO3/1aHH€ YCJIOBHM JUIsl COIMAIIBHOTO M MPO(PECCHOHATBHOIO CaMOOIPEIEIICHHUS;

— UHTEIUICKTYaIbHOE U JYXOBHOE Pa3BUTHS JTUYHOCTH PEOCHKA;



— YKpeIIeHHE ICUXUYECKOT0 U (PU3NUYECKOTO 3/10POBBSI.

OT1an4uTebLHbIE 0CO0CHHOCTH

[Iporpamma amantupoBaHa aiusa nered 13-14 ser (7xmacc). OCHOBY NMPOTpaMMBI COCTABIISIET
BBITIOJIHEHUE JOCTYMHBIX MPAKTHUYECKUX 33JaHUM H BO3MOXKHOCTH HCIIOJb30BaTh 3HAHUS B
MOBCETHEBHOM *U3HU. PebeHok dhopMynupyeT npoliemy, UIIET IMyTH €€ PellIeHus], JOCTUTAeT LeNu U
JienaeT BeIBOIbl. Ha mepBoM romy o0y4deHus oOydaronuecs: paboTaroT 10 HHCTPYKITMOHHBIM KapTaM, B
KOTOpBIX 0TOOpaXkaeTcsi coJepkaHue paboT, MOCTABIICHBI LIEH, a TaKXKe MpearaeTcss HeooXoauMoe
obopynoBanue U marepuaisl. Bo BTOpoM momyrogun oOydarommecsi cCaMOCTOSITEIbHO CTaBAT LIENH,
ONKCHIBAIOT OOOpYy/IOBaHUE M IUIAHMPYIOT XOJ JSKcrepuMeHTa. [laHHble 3adaHus Mpeajaraercs
BBINIOJIHATH NIOCJIE KaXKI0M M3YyYEHHOM TEMBI Kypca.

[IpyHUIMIT KOMIETEHTHOCTHOIO MOJXO0/a, KOTOPBIM aKLUEHTUPYET BHHUMAHHME Ha PE3YJIbTATE
o0Opa3oBaHMsI, MPUIEM B KA4€CTBE PE3yJIbTaTa paCCMaTPUBACTCS HE CyMMa YCBOSHHOW MH(MOpMAaIHH, a
CIOCOOHOCTH peOeHKa IeWCTBOBATh B PA3IMYHBIX IPOOIEMHBIX CUTYALIUAX:

v Yuebno-nosnasamenvnvle komnemenyuu ydaT YMEHHUIO CTaBUTh IL€JIb M 3aJauH,
BBIIBUTATh TUIIOTE3Y, IUIAHUPOBATH CBOIO JESATEIBHOCTD, AaHAJTM3UPOBATH U JIeJIaTh BHIBOJ.
v Hugpopmayuonnvie KOMHnemenyuu CHOCOOCTBYIOT OBJIAJICHUIO HaBBIKaM

CaMOCTOSITEJIbHOIO ~ IIOMCKa, aHaju3a u  oTOopa HeoOXoauMmol  uHPOpMAlUU, YMEHUIO
peoOpa3oBHIBaTh, COXPAHATh U NIEpEaaBaTh ef.

v IIpobnemnasn komnemenyus BKIOYAET MOACIUPOBAHNE AEATEIBHOCTU B aCIEKTHOW MIIN
MHOM peaslbHOM CUTYallH, FTOTOBHOCTb K PEIIECHUIO TPOOIEMbI
v Komnemenyus nuunocmnozo cosepuiencmeoganus HalpaBieHa Ha OCBOCHHE CIIOCOOOB

MHTEJJIEKTYaJIbHOT0, JTyXOBHOIO, (DPU3MUYECKOr0 CaMOpa3BUTHUS, 3MOLMOHAIBLHOM CaMOpEryJsiu,
CaMOIIOIJEPIKKHU, CAMOYIIPABIICHUS, CAMOUCCIIEIOBAHNS
v Kommynuxamusnas komnemenyusi pa3BUBaeT:

- YMEHHUE B3aMMOICHCTBOBATh C OKPYKAIOIIUMHU JFOABMHU U COOBITUAMH,
- puoOpeTeHne HaBbIKOB padOoThI B IPYIIIIE,

- BJIa/ICHHE COLIMATILHOM POJIbIO B KOJJIEKTHBE.

B dpopmax u metogax oOyueHus:

v muddepeHpoBaHHOE 00yUEHHE;

UHIUBUAYaJIbHAs  UCCJIENOBATENIbCKasl, OKCIEpUMEHTAllbHAas U ONbITHUYECKAs
NESATENBHOCTbD.

[TporpammMa paccurTaHa Ha JeTeil ¥ MOAPOCTKOB B Bo3pacte 13-1 jer (yuammecss 7 Kiacca).
Jletu B Bo3pacte 13-14 neT B OCHOBHOM YPaBHOBEILIEHBI, UM CBOMCTBEHHO OTKPBITOE U JOBEPUYUBOE
OTHONIEHHE K B3pocibiM. OHHM KAyT OT Yy4HTeNned, poAuTeneid, APYrux B3pPOCIbIX MOMOIIU U
nojaepkku. OJHAKO MOCTENEHHO OCOOYI0 poJib B MX JKM3HM HAaYMHAeT WIPaTh KOJUJIEKTHB
CBEPCTHHKOB U CKJIaJbIBalOLIMecs] B HEM OTHOUIeHHs. B 3Tor mnepuoa neTsiM CBOWCTBEHHA
MOBBIIIEHHAs] aKTUBHOCTh, CTPEMJICHHE K JEATEIIbHOCTH, MPOUCXOAUT YTOUHEHHE TpaHul] U cdep
UHTEpECOB, yBjieueHuH. JleTw HaHHOrO BO3pacTa AaKTUBHO HAYMHAIOT HHTEPECOBATHCS CBOUM
COOCTBEHHBIM BHYTPEHHUM MHUPOM H OLIEHKOW caMmoro ceos.

B 3TOT nmepuosa nmoapocTKy CTaHOBUTCS MHTEPECHO MHOIOE, J1aJeKO BBIXOSINEE 32 PAMKHU €ro
MIOBCEIHEBHOM KM3HHU.

B 13-14 et noapocToK MbITaeTCsi OMPEIeTUTh CBOIO POJIb M MECTO B coltuyMme. B oOmieHnn Ha
IIEPBOE€ MECTO BBIXOAWT HAJa)XKMBAaHME KOHTAKTOB CO CBEpCTHHUKaMU. (CaMOOIIyLIEHUE B Cpeae
OJIHOKJIACCHUKOB, TOBapHINEW MO CEeKIUH, KPYKKY CTaHOBUTCS omnpenenstomumM. llorpeOHocTh B
IIPU3HAHUM U CAMOYTBEPXKACHUM TOXKE pealn3yercss B cpene cBepcTHUKOB. llompocTok crapaercs
HalTH BHE LIKOJIBI HOBYIO Chepy Ui peanu3aluu 3Toi MOTpeOHOCTH.

ITosTOMy HpOrpaMMHBI MaTepuana COACPKUT B JOCTATOYHOM MEpPE MPAKTUKYMBI, OIIBITHI,
SKCIIEPUMEHTHI, YTO HEM3MEHHO SIBJIECTCS NPUBJICKATECIBHBIM M IIO3HABATEIbHBIM IS ACTEH NaHHOU
BO3PAaCTHOM KaTETOPHH.

Less nporpaMmbl: (GOpMUPOBAHUE CUCTEMBI 3HAHUH O SIBICHHUSX IPUPOIBI C TOMOILBIO
HKCHEPUMEHTAIBHOMN U y4eOHO-NUCCIIe0BATENECKOM NeSITEIbHOCTH B 001aCTH (PU3HKH.



3agaun: JIMYHOCTHEIE

v CdopmupoBaTh OTBETCTBEHHOE OTHOLICHHE K BBIMIOJIHAEMOM paboTe.

v Pa3Buth KauecTBa, Mo3BoJsAtOMKE Y3PPEKTUBHO pabOTaTh B KOJUIEKTHUBE, PEIIATh
CIOpHBIE BOMPOCHI OECKOH(IIUKTHO, B MPoOIIecce AUCKYCCUU HAa OCHOBE B3AaUMHOTO YBAKCHHUS.

v Pa3BuTh TBOpUECKHUI MOAXO/ K HCCIEI0BATEIBCKOM 1A TEILHOCTH.

v CdopmupoBaTh aKTUBHYIO, OOILIECTBEHHYIO KU3HEHHYIO TTO3HIIHIO.

MeTanpeameTHble

v CdopmupoBaTh aKTUBHYIO HCCIIEI0BATENBCKYIO TO3UIIUIO.

Pazeumy:

v JIt0603HATETBHOCTD U YBICYEHHOCTD.

v HaBpIky KOHIIGHTpAaLMU BHUMaHUS, CIOCOOHOCTH OBICTPO BKJIIOYATHCS B paldoTy.

v CriocoOHOCTH K CaMOCTOSITEIbHOMY aHAJINM3Y, HABBIKOB YCTHOW U MHUCbMEHHOM peyH,
MaMSITH.

v HabmoaTenbHOCTh M YMEHUS MOAEPKUBATH IPOU3BOJIbHOE BHUMAHHUE.

v 3anHTEPECOBaHHOCTH B PE3yJIbTaTax MPOBOAMMOTO UCCIICIOBAHUS

OO0pa3oBarte/ibHbIe (IPeAMeETHbBIE)

v CdopmupoBath y 00ydarommxcs MOHUMAaHUSI BCEOOIIEH CBSA3H SIBICHUN TPUPOJIBI.

v [To3HaKOMUTH C OCHOBHBIMU METOAAMH U MIPUHIIMIIAMU BEJICHUS UCCIEA0BaHUN U
HKCIIEPUMEHTOB.

Hayuumy:

v ®opmMynTupoBaTh MPEIMET, LENb U 33/1a4H UCCIICOBAHMSI, BBIIBUTATH TUIIOTE3Y.

v Haxomuth 1 ananu3upoBaTh HHGOPMAIUIO O TOM, YTO U3BECTHO 00 HCCIEAyeMOM
SIBIICHHH.

v [IpoBOANTH OMBITHI U SKCIIEPUMEHTHI.

v CobnroaTh paBuiIa TUYHOM U 00IIECTBEHHOM TEXHUKH 0€30MacCHOCTH; 0€30MacCHOCTH
IIPU MPOBEIECHUH NMPAKTHUECKUX PAOOT (IKCIIEPUMEHTOB, OIIBITOB)

v AHaM3UPOBaTh PE3yIbTATHI SKCIIEPUMEHTOB, (OPMYIUPOBATH BHIBOIBL.

v Hcnonb30Batk 1ab0paTopHOE 000PYAOBAaHUE U MHCTPYMEHTBI, HEOOXOAUMBIE IS
MIPOBE/ICHUS HCCIIEIOBAHNUS

v Buners kpacoTy B pu3MKe NPUPOIHBIX SBIECHUH, O0see ri1y0oKo 4yBCTBOBATh

NpEeKpacHoe, YTO JJODKHO CITOCOOCTBOBATh BOCIMTAHHIO HEPABHOAYIITHOTO OTHOIICHHUS K TPOOIeMaM
OKpY’KaIOIIeH CpeIbl.

IianupyemMble pe3yabTaThl

[Tocne o0y4enus, odydaronecs OyayT

3Harn:

v 9TO U3ydaeT QU3HKa;

v CMBICII IOHATUH: (pu3nyecKoe siBeHne, GU3NIECKUN 3aKOH, BEIIECTBO, MaTEePHsI,
B3aHMOJIEICTBHE;

v HpI/IMepBI (1)H31/I‘-IGCKI/IX S[BJ'IGHI/If/iZ MEXaHUYCCKUX, TCIIJIOBBIX, 3HeKTpI/I‘IeCKI/IX,
MAarHUTHBIX, CBETOBBIX SIBIICHUSX;

v I/I3MepI/ITeJ'IBHI)Ie HpI/I60pI)I, KOTOpBIMI/I HOHBSyeTCSI (1)1/131/11(35 HUX CXOACTBA U OTJIHNYUA,

Ha3HAYEHUE U MPaBUIIa UCTIOIB30BaHUS IPHUOOPOB U 00OPYAOBAHUS IS SKCIIEPUMEHTOB.
YTO TaKO€ MOJIEKYJIa U JIeJIaTh €€ MOJIEJb U3 MOAPYYHBIX CPE/CTB;
COCTOSIHMS BEILIECTBA U UX CBOMCTBA;

MeXaHHu3M siBJIeHUs Tuddy3un;

YTO TaKOE CHJIa U KaKue CUJIbI ObIBAIOT;

yCIIOBHE IUIaBaHUS TEI;

IIPOCTBIE MEXAHU3MBI;

KaK ycTpoeHa 3eMJIs M YTO Takoe aTMocdepa;

ctpoeHre COJITHEUYHOM CUCTEMBI;

OCHOBHBIE METO/Ibl, IPUMEHSEMBIE B UCCIIEI0BATEIbCKON AEATEIBHOCTH.
YMmers:
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v MOJIb30BaThCS JIAOOPATOPHBIMU MPUOOPAMHU M HHCTPYMEHTAMHU, HEOOXOTUMBIMH IS
BBINOJIHEHUS] KOHKPETHOI'O HcclieioBaHus. BecTu 3anucu HabumoieHui TeTpaau 1 paboueil TeTpaiy;

v IIPEACTABIIATD PE3YJIbTAThl U3MEPEHUN;

v pelaTh NpocTeiie KaueCTBEHHbIE 331a4l Ha IPUMEHEHNE U3YUEHHBIX (U3UUYECKUX
3aKOHOB;

v OCYILLECTBIIATh CAMOCTOSITEIbHBIIN TOMCK HH(OPMALIMK €CTECTBEHHOHAYYHOT'O

COJIep KaHUs C UCIOIB30BAHUEM PA3IMUHBIX HCTOYHUKOB (Y4€OHBIX TEKCTOB, CPABOYHBIX M HAYYHO-
HOIYJISIPHBIX M31aHHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB VHTepHeTa), ee 00paboTKy 1
MPEJCTaBICHNUE B Pa3HBIX (POpPMax;

v HCIIO0JIh30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHYCCKON JIEATETLHOCTH;

O0/1a1aTHL HABLIKAMM:

v CaMOCTOSITENILHBIX HaOJIIOeHUH 3a 00BEKTOM HCCIEI0BAHMS;

v M3MEpEHUI TeMIIepaTyphl, MacChl, 00beMa, PACCTOSIHHSI, PA3MEPOB MAJIBIX TEIl C
MIOMOMUIBIO PSIIOB, MPOMEKYTKA BPEMEHU;

v COOPKH YCTAaHOBKH JIJISI OKCIIEPUMEHTA TI0 OTIMCAHUIO, PUCYHKY, CXEME;

v ITOCTAaHOBKH SKCIIEPUMEHTA;

v BBITTOJIHEHUS peepaTHBHON 1 HEOOIBIION HCCIeI0BATEIbCKON PaOOTHI.

O0./1a1aTH HABLIKAMM:

v CaMOCTOSTEIbHBIX HAOIIOAEHUHN 32 00bEKTOM HCCIICOBAHMS;

v UCIIONIb30BaHUs  J1a0OpaTOPHOTrO  OOOPYIOBaHMS, HWHCTPYMEHTOB U  HpuUOOpOB,

HGO6XO[[I/IMI)IX AJid MPOBCACHHA OIIBITOB M JKCICPUMCHTAJIBHBIX I/ICCJIGI[OBaHI/If/'I, B TO YHCIIC,
BBIXOJAIIUX 34 PAMKH KYypcCa (I)I/ISI/IKI/I CpCI[HGﬁ IIKOJIBI,

v OCMBICIICHHE TTOJIYYEHHBIX PE3YJILTATOB UCCIIEN0BAHNS;
v HOJTrOTOBKHU MPE3EHTALMY;

v 0(OpMIIEHHE UTOTOBOM PaOOTHL;

v MyOJIUYHBIX BBICTYIUIEHHH.

MexaHu3M OLlEHKH pPe3yJIbTATOB

B cTpykType nporpaMMsbl BBIAEIISIOTCS ABa OCHOBHBIX KOMIIOHEHTA - TEOPETUYECKUN U
npaktuueckuil. [locneanuii BkirodaeTr B ce0s 0TpabOTKY MIPAKTHUECKUX HaBBIKOB, HEOOXOUMBIX JIJIs
peanu3aly UCCcie0BaHMsl, U COOCTBEHHO BBIITOJIHEHHE IPOSKTHON MITM UCCIIE0BATENBCKOM paboThI.
B cBsI3u ¢ 3TUM MeXaHU3M OLIEHKHU MOJTYyYaeMbIX Pe3yJIbTaTOB MOXKET ObITh Pa3IUYHbIM.

Texkymmii KOHTPOJIb 32 YCBOCHUEM TEOPETHYECKOTO MaTepHalia HOCUT XapaKTep OIpoca Uiu
3a4eTOB I10 OTAEJIbHBIM TeMaM (pa3nenam). Texymunii KOHTPOJIb OCBOCHHUS TPAKTUUYECKON 4acTH
[IPOrpaMMBbI OCYIIECTBIISIETCS B IIPOLIECCE BBINOTHEHUS IOHBIMU UCCIIEA0BATENISAMH 3TAIOB
CaMOCTOSITEIIbHBIX PaloT.

@DopMOoii HTOrOBOI0 KOHTPOJISI, B JAHHOM CIIy4yae, SBJSETCS ydyacThe 00yJaromerocs B
KOH(EpPEHINH, MPEICTaBJICHUE U 3allIUTa IPOEKTHO-NUCCIIEA0BATENbCKON PaOOTHI.

CpencTBamu peaju3alii NPporpaMMbl Kypca siBJIsieTcs:

v co3JlaHre aTMOoCc(epbl 3aMHTEPECOBAHHOCTHU KAXKJIOT0 00yYaroIIerocsi B paboTe rpyIiibl
IIyT€M BOBJICUEHUS €r0 B YUEOHYIO AESITEbHOCTD;

v CTUMYJIUPOBaHHE 00yYaIOIIUXCs K BHICKA3bIBAHUIO, HCIIOJIb30BAaHHUIO Pa3IMYHbBIX
CITOCOOOB BEITIOTHEHUS 33 IaHHH;

v HCII0JIb30BAaHNE HA 3aHATHAX Pa3IMYHOIO AUJAKTUYECKOr0 MaTepHara, o3BOJISIOLIETO
oOyuarolumcs BEIOMpaTh HanboJiee 3HaUUMBbIE JUUIsl HUX BUJBI U (POPMBI yU€OHOTO CO/IEpPIKAHMUS;

v MPOBE/ICHUE HA 3aHATHIX 3aHUMATEJIbHBIX ONBITOB U (PPOHTATIBHBIX PadOT,

3HAYUTENIBHO YCUJIMBAET HHTEPEC 00YUaIOIUXCSl.

Metoabl  00ydeHMs (10 BHEIIHUMM [pPU3HAKaM JAEATEIbHOCTH IPENOAABATENS U
YYaIuxcs):

o Jlexyuu — M310XKEHHE MIEAATOTOM MPEAMETHON HHPOPMAIIHH.

o Cemunapvl — 3apaHee TOATOTOBJICHHBIC COOONICHWS W BBICTYIUICHHE B TPYIIE U HX



o0CyXKIeHHeE.

e Jluckyccuu—  TIOCTAaHOBKA  CIIOPHBIX  BONPOCOB, OTpabOTKa  OTCTaWBaThb U
apryMEHTHPOBATh CBOIO TOUKY 3PCHUSI.

e Obyuarowue uecpbl — MOJCIUPOBAHME PA3IMUYHBIX >XU3HEHHBIX CUTyalud c oOydwaromiei
LEJIBIO.

e Ponegvle uepvi — npenaoxkeHne 00y4arOIIUXCS CTaTh NEPCOHAKEM M JIEHCTBOBATh OT €ro
MMEHH B MOJICIIMPYEMOI CHTyallnu.

e hopmam 0enosvix, 0OpeaHU3AYUOHHO-O0ESIMENbHOCMHBIX Uep, OPUSHTUPOBAHHBIX Ha paboTy
JeTel ¢ IpOOJIEMHBIM MaTepHaIoM,

o [lpe3enmayus — nyOIUYHOE MPEICTABICHUE ONPEICICHHON TEMBI.

o [Ipakmuueckas paboma — BBIIOJHEHUE YIIPAKHEHUH.

o Camocmosamenvuas paboma — BBINOJIHEHUE YIPAKHEHUI COBMECTHO MU 0€3 ydacTus
nejarora.

o Tsopueckas paboma — TONTOTOBKA, BBIMOJIHEHHE U 3allUTa TBOPYECKUX IMPOEKTOB
YUYaIIUMUCS.

1o ucmouHuKy nonyuenus 3HaHUl:

e CJIOBECHBIC;

e HArJISI/IHBIE:

. JIEMOHCTpAIIMS IUIAKATOB, CXEM, TaOJIHII, TUarpaMm, MOJIEIICH;
. HCTOJIb30BAaHUE TEXHUYECKUX CPEJCTB;

. MPOCMOTP KUHO- U TEJICIPOrPaMM;

e TPAKTUYECKHE:

. MPaKTUYECKHE 3aaHHUS;

. TPEHUHTH;

. JIETIOBBIE UTPHI;

. aHaJIM3 U peleHne KOHMIUKTHRIX CUTYaIui U T.1.;
Ilo cmenenu akmueHocmu nO3HABAMENbHOU 0eSIMENTbHOCIU YUAUUXCSL:
. OOBSICHUTEIIbHBIN;

. WJUTFOCTPATUBHBIM;

. poOJIEeMHBIH;

. JaCTUYIHO-TIOMCKOBBII;

. HCCIIeT0BATEIbCKHUM;



Copepxanue Kypca

®dusnka u pusnvecKne MeToIbl H3y4eHUs MpupoasbI (3 yaca)

®dusuka — Hayka o npupozae. Habmronenue u onucanue gusnueckux spieHui. Ousndeckue
npubopsl. Pusndeckne BeNMWYMHBI U UX u3MepeHue. Ilorpemmnoctu uaMmepenuit. MexyHapoaHas
cucrema enuHull. Haydnbiii meron mno3HaHusi. Ou3nMyeckuil SKCHEPUMEHT M (U3NYECKas TEOopHsl.
Hayka u Texnuka.

Mousekyasipuas ¢pusuka (2 yaca)

Crpoenne BemiectBa. TemnoBoe ABMKEHHE aTOMOB U MoJekyl. Jduddysus. Bzaumoneiicteue
YacTUl] BelecTBa. MoJenu CTPOSHMs ra3oB, KMIKOCTEH M TBEPIbIX Tel U OOBSCHEHHE CBOMCTB
BELIECTBA HA OCHOBE 3TUX MOJIEJIEH.

Mexanunueckue siBJieHus (27 4yacoB)

Mexanuueckoe nBuxkeHue. CpeaHssi CKOpOCTb.

Macca tena. IInotHOCTB BemecTBa. MeTobI M3MEPEHHS MACCHI U INIOTHOCTH.

B3aumoneiictBue ten. Cuna. IIpaBuio cioxenus cuwi. Cuna ynpyroctu. MeToJpl U3mMepeHus
cwibl. Cuila TSHKECTU. 3aKOH BCEMUPHOTO TAroTeHus. Cuiia TpeHusl.

Hasnenne. AtmochepHoe naBienue. Metoabl u3MepeHUs AaBiieHHs. 3akoH Illackais.

['mppaBnuueckue MalMHbl. 3aKOH ApXuMeza. Y CII0BHE IUIaBaHUS TEl.

MomeHT cuibl. Y cnoBus paBHOBecus pbryara. LIeHTp TskecTr Tena. Y clloBHsS paBHOBECHS TEIL.

Pa6ota. MoutHocts. Kunernueckas sueprus. [loTeHuunanbHas sHeprus B3aMMOAEHCTBYIOLINX
Tel. 3aKOH coxXpaHeHHsl MexaHmdeckod sHepruu. [Ipocteie mexanusmbl. Koadduuuent momnesnoro
neicTBus. MeTopl U3MEepeHHsl SHEPIUH, pabOThl M MOILHOCTH.

O0001meHue maTepuada (3 yaca)

TemaTuuyeckoe nianupoBanue 2023-24

@ HUcnoas3oBanue
§ 000pya0BaHuUsA
A LEeHTpa
o = 2| ecrecTBenHOHAy4HOI
= g 5| & wrexnonornueckoii
z 2 = E| HanmpaBJIeHHOCTEH
3 3 g = «Touxa
z Tema 3ansiTus = = pocTay
Kommuext nocyisl
TexHuka 6e3onacHoctu. Beenenue. 1oOOPyAOBaHUS
OnpeneneHne reoMeTpUYECKIX TSt
1. | pasmepoB Ten 1 05.09 Y4EHHUYECKUX OIBITOB
obopymoBaHue s
71a00paTOpHBIX PaboT
W3roToBneHne N3MEPUTEIEHOTO Wy4EeHHUYECKUX
2. | uunuHApa 1 12.09 OMBITOB
3. | M3MepeHue TONMIMHBI JrcTa OyMaru 1 19.09
Hudposas
nabopaTopus
yueHndeckas (pusuka,
XUMHUSI, OUOJIOTHS ):
[udposoii gaTunk
4. | Inddy3us B ObITY 1 26.09 TEMIIEPATYPHI
5. | ®dusuka BOKpYT HAC 1 03.10
6. | CpenHsisi CKOPOCTh IBUKEHUS 1 10.10
7. | Nnepuus 1 17.10




Becsl anexkTpoHHbIE

8. | Macca. Mcropusi u3mMepeHus Macchl 1 24.10 yuebnbie 200 r
9 3amura MUHU-TIPOEKTOB «MoOu BeCh» 31.11 Komneroteproe
' obopyoBaHue

N3mepenne maccol caMOAEIIbHBIMU 1 07.11 Komneroteproe

BECaMu o0opy0BaHuE ¢
BHJICOKaMEpOH
TUTST

10. JETATLHOTO
PacCMOTPEHHUSIONBITA,
BBIBE/ICHHOTO Ha DKpaH.

11 Omnpenenenne maccsl 1 karu Bosbl 1 14.11 Becbl aneKTpOHHBIE

' yuebnsbie 200 r
12 Bcé umeer maccy? Onpezenenrie Macchbl 1 21.11 O6opynoBanue s
" | BO3IyXa B KOMHATe JIEMOHCTpAIHiA

13 3akon ['yka 1 28.11 O6opyﬂOBaHHf: TUTSt
JEMOHCTpAIHiA

14 Cuia TsKeCcTH 1 05.12 O6opyz[0BaH£/Ie I

ITEMOHCTpAIIHA
15 CHJIIBI MBI CIOXKUJIH. . . 1 12.12 O6opynoBanue st
TEMOHCTpaIHii
16. | Tpenue ucuesno... 1 19.12
Hasnenue. OnpenesieHue 1aBiIeHUs 1 26.12 O6opynoBanue st
OpycKa ¥ IUJIHHIIPA 1a00paTOPHBIX
pabot u
17 YUEHUYICCKUX OTIBITOB
' (Haba3e KOMITJIEKTOB
st OI'D)

18. | Ilouemy HEe Bce MIapbl KPyTibie? 1 09.01

19. | ['1yOoKOBOIHBIN MUP: OOUTATENH 1 16.01

20. | I'1yOoKOBOAHBIN MUP: TIOTPY>KEHUE 1 23.01

21. | moxbem u3 rinyouH. bapokamepa 1 30.01

22. | IlokopeHue BepIIvH 1 06.02

W3MeHeHne naBiIeHus 1 CaMOYyBCTBUE 1 13.02 Hudposas

YeJioBeKa naboparopus
yueHUYecKas
(puzuka, xumus,
OuoJtorus):

3. Hudposoit natunk
TEeMIEPATypPhI
udpoBoiinaTamk
JTABJICHUS

24. | Beinaromuiicst yueHblii Apxumen 1 20.02

25. | Beinarommuiics yueHslit Apxumen 1 27.02

26. | MepTtBoe mope 1 06.03

"Beranciienue paboThl, COBEpIICHHON 1 [13.03

7 | WKOJBLHHKOM NPH TOIbEME C lna?2

aTax"
«Bpruncienue MOITHOCTH pa3BUBAEMOM 1 [20.03

b8 ITKOJILHUKOM TPH MoibeMe ¢ 1 Ha 2

OTaXx>»




S ucnosnp3yro peryar 1 27.03 O6opynoBanue st
71a00paTOPHBIX

pabot u

bo. YYEHHUYECKUX OIBITOB
(Haba3e KOMILJIEKTOB
s OI'D)

S ucnonb3yro 610K 1 03.04 O6opynoBanue st
71a00paTOPHBIX

pabot u

30. YUEHUYIECKUX OIBITOB (Ha
0a3e KOMIUICKTOB IS
or9)

51 ucnonb3yro HAaKIIOHHYIO TIO0CKOCTh 1 10.04 Ob6opynoBanue ais
1a00paTOPHBIX

31. pabot u
YYEHHUYECKUX OIBITOB
(Haba3e KOMILJIEKTOB

st OI'D)
32. | IIpeBparmienue sHEPrun 1 17.04
33. | dusnka BOKpyT HAC 1 24.04
34. | CocraBnenue kiacrepa «dusuka BOKpyr 1 15.05
Hac»
35. | IIpe3enTanus knactepa «PuU3nKa BOKPYr 1 22.05
Hac»

Conep:xanue 3aHATHI
1. Texnuka 6e3omacHocTu. BBenenue.Onpeenenne reOMeTpUYECKUX Pa3MEpPOB Tel

Yyamumcsi paccKa3bIBAeTCs O POJU IKCIIEPHUMEHTa B COBPEMEHHBIX E€CTECTBEHHBIX HayKax,
oOcyxnaercsi  3HaueHUe  (PU3MYECKUX  HU3MEpPeHHH  Juisi  BepUUKALHUM  KOJIUYECTBEHHBIX
3aKOHOMEPHOCTEH, 3aTparuBaercs IMpoOiemMa BbIOOpa H3MEpPHUTENbHBIX TpuOopoB. OOCyxmaeTcs
M3MEPEHHE JTMHEHHBIX pa3MEepOB MPHU TMOMOIIN JHHEHKU, PYJIETKH, IITAHTCHIUPKYISA. BeImomHs0TCS
npocTeiime U3MEpEHHUSI.
JlabopaTtopHas pabota «OnpeeneHrne reOMeTPUIECKUX Pa3MEPOB TEI
Lenp paboThl: U3BMEPUTH JIUAMETp, TUIOIMIAAh, IJIOMAJb MOBEPXHOCTH HIM OO0BEM PA3IUUYHBIX
MIPEIMETOB.

JocTynHple mpUOOpPBl U MaTepuaibl: THHEWKA, IMTAHTeHIUPKYIb, MPEAMETH Pa3IuIHON (HOPMEIL.
3agaHus:

1.0npenenuTs mIomaas 00JI0XKKH KHUTH;

2.13MepuTh BHYTPEHHUI TUaMeTp raku;

3.3mepuTh AaMeTp METaIMYeCKOro MUIUHAPA;

4. OnpenenuTth 00beM JEPEBIHHOTO OpyCKa.

Jns kaxzmoro mpeaMera M3MEpEeHUs: MOBTOPSIOTCS HECKONbKO pa3. [louemy B HEKOTOPBIX
Cllydasix pe3yJbTaThl OJIHUX U TeX e M3MEpEeHUH MOryT oTinuaThesi? Hackonbko BeMUMKH ObUTH 3TH
paznuuusa? MOXHO JIU 3TH U3MEPEHUSI CYUTATh TOUHBIMU?

2. I3roToBjieHHE U3MEPUTEIHLHOT0 IMJINHAPA

Men3sypka.

[InactmMaccoByio OyTBUIOUKY H3-TIOJ] Ta3WPOBAHHOM BOJBI AKKYypaTHO OOpE3aloT CBEpXY.
3aKpeIuIaioT CKOTYEM Ha BHEIIHEH CTOpPOHE MEH3YpKH OYyMakKHYIO MOJIOCKY - yKas3aTelb. 3aTeM
rpagyupyioT MEH3ypKY, BIUBas OTMEpPEHHbIE MOPIUH BOABI M OTMeudas LudpaMu JeleHus Ha
yKazareie.

W3rotoBneHHass MeH3ypKa XpaHUThCS B KaOMHETe MW  HCIOJNb3yeTcs s psjaa
AKCIEPUMEHTAIIbHBIX 3aJJaHUH.



IIpuGopsl u matepuansbl: Ilnactukosas Oyrbuika (0.5 1), HOKHHIBI, CKOTY(2.5 cM), OJIOCKa
OyMaru mupuHOU 1.5 cM. U3MEPUTEIbHBIN CTaKaH C IIEHOM JeICHHUS.
TexHosornueckas KapTa U3roTOBJIECHUS U3MEPUTEIBHOTO LIUIUHAPA
O06pe3 OyThUIKH
1.Hoxxaumamu otpes3arb BEpPXHIOI0, 3ay)KEHHYIO 4acTh OYTBUIKH.
2. IIpu HEOOXOAUMOCTH BBIPOBHATH BEPXHUU Kpal ¢ TOMOIIbIO HOXKHHII.
Haxuelika monocku Oymaru Jjisi IIKaibl
Hakneuts nonocky 6ymaru B/10Jib OyTHUIKH
I'panynpoBanue mkanbl
C nomouipl0 U3MEPUTETHLHOTO CTaKaHa J0JMBaTh B OYThUIKY Mo 50 M 10 TeX Mop, MOKa YPOBEHb
BOJIbI HE JIOCTUTHET YaCTH OYTBIIKH, UMEIOIICH IIMIIMHAPHYECKYIO hopMy.
OTMETHUTH YpPOBEHB BOJBI.
Bosie orMeTkn 0003HAYUTH TOTYYHBIIUICS 00BEM.
Jonuts B iunuuap 50 mii, cienatb OTMETKY, 0003HaYUTh 00BEM.
MIOBTOPSATH /10 TEX IOP, IT0KA A0 BEPXHETr0 Kpasi OyThIIIKH HE OCTAHETCS 2 CM.
HanecTtu npomexxyTouHble 1eTICHUS.
Jl1g «BOJIOYCTOMYMBOCTH ILIKAJIbD) HAKJIEUTh HA MKy CKOTY, 00E€CIIEYUB 3TUM €€ T€PMETUUHOCTb.
3. U3mepenne TOJIIUHBI JTUCTA OyMaru
1) Bozbmém Tetpanp Nel: 12 nucroB (Apt. 12TSC1 07578 Cepus «llotemku». Kiace «C». -My).
C moMoMuIbI0 MTAHTCHIMPKYIIS OMPEISIUM TONIIHHY TeTpaau (6e3 00I0KKN).
L1=0,8 Mm=0,810-3 M

- L

Tornma ToaumHa OJHOTO JUCTA paBHA: n
038-107"

I = ’ST = 66,67 -107° a = 66 67 Mxm

2) Bo3pmém Terpaan No2: 48 muctoB (Apt. 48TS5C1 1078 Kiace «Cx». -My).
C moMoIIbI0 MITAHTEHIMPKYIIS OMPEIEIUM TONIIHHY TeTpaau (6e3 00I0KKN).
L2=29MMm=2,9-10-3 M

Torna TonmuHaa 0THOTO JIUCTA PaBHA: n

3) Bo3zbméM TeTpans Ne3: 96 nuctos (ApT. 2C579  U3n-Bo «Yexosckas noaurpadpus»).
C noMOIIIBIO IITAaHTEHIMPKYJIS OMPEASIIUM TONLIHHY TeTpaau (6e3 00J0KKN).
L3=59MmM=5,9-10-3 m

Toraa TonmuHa OHOTO JIMUCTA paBHA: n

59-107%
= QT = 61,46 -10 2 = 61,46 rexcne

4) Haiiném cpegHee 3HaUY€HUE TOJIIMHBI JIUCTA:

h+1+
I = —
1
- (66,67 +6ﬂ,413 +61,46)-10° _ 62,8510 x — 62,85

MartepuajbHO-TEXHHYECKOE O0ecrieyeHne NporpaMMmbl.

Jna peanusayuu [Ipoepammsl HeobXxo0umbl cedyrouue yCio8us:

v\ Hanuyve y4eOHOrO IIOMEINEHHS CO CTOJaMH M CTYJIbAMM, JOCKOH, TEXHHYECKUM
00opynoBaHUEM JIJIsl IEMOHCTPALlMU HArJISAHOTO MaTepuaa, BUJeo- U ayJuoMaTepHaoB;



v\ yueOHOE TMOMEIIEHHE [OJDKHO OBbITh MPHCIOCOOICHO [UISi MPOBEICHHS (PU3HUECKHUX
OIIBITOB M SKCIIEPUMEHTOB, B TOM YHCJIE U AJIUTEIBHOIO XapaKTepa;

v HaJWY¥e HATJIHOTO H JUJIAKTHYECKOro MaTepraa (TabIuibl, CXeMbI U IPYTroe);

v\ HalMYhe TEXHHYECKUX U J1abOpaTOpHBIX CPEICTB: HHKCHEPHBIH  KaIbKYISATOP,
JJIEKTPOHHBIE U alTE€4YHbIE BECHI, pYJIETKAa, CEKyHIOMEp, TEpPMOMETp, OapoMeTp, ICUXPOMETD,
XUMHYecKas nocyja (MUIeTK, IpoOupKH, Koyobl, yamku Ilerpu u 1.11.), cpencTBa UHAMBHUYaIbHON
3aIIHTHI;

v/ HaJaM4ue METOIUYECKOU OMOIMOTEKH;

v HaJWYHe KOMIbIOTEpa, HHTEPAKTUBHBIX KOMITBIOTEPHBIX IPOrPaMM, CKOPOCTHOTO JIOCTYIA
B VHTepHeT, /Ui OCyLIeCTBICHUs NOJ00PKH MH(OPMALMU U JUTEPaTyphbl 110 TEMAM BBIIOJIHSIEMbIX
UCCIICIOBAHUM.

[Tpaktnyeckas gacte IIporpamMmMel peanu3yercsi ¢ UCHOJIb30BAaHUEM PA3IMYHBIX MPUOOPOB U
WHCTPYMEHTOB:

BECHI,

OGapoMeTphI-aHEPOU/IbL,

TEPMOMETDHI,

MarHuTHl,

IUTACTHHA U3 OPICTEKIIA,

naboparopHas nocyzaa (poOUpKH, Koa0Obl, MuneTky, yamku [lerpu u T.1.),
MHUKPOCKOII,

CpeACTBa MHIWBUIYAIbHOM 3aIUTHI.

Ilpumepnvie memwl yuebHO-UCCIE008AMENLCKUX PAOOM, BLINOTHAEMBIX 00YYAIOUWUMUCH!
«BnusHIE MarHUTHOTO OJIL HA POCT PACTEHUN»

«BnusHMe BIa)KHOCTU BO3/1yXa Ha POCT PaCTEHUID

«Moit ponTany». UcnpiTanne Mmosenu poHTaHa.

«M3ydyeHune CHeXXHOTO NMOKPOBa BO ABOPE HIKOJIBI»
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