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INOACHUTEJIBHASA 3AIINCKA

dusnueckoe 00pa3oBaHHE B CHCTEME OOILIEr0 W CpPEAHEro oOpa3oBaHMsA 3aHUMAET OJHO M3
BEAyUIMX MecT. SBiusAsch (GyHIaMEHTOM HAy4yHOTO MHPOIOHUMAHHS, OHO CIIOCOOCTBYET
GbopMUPOBaHHUIO 3HAHWK 00 OCHOBHBIX METOJaX HAyYHOrO IIO3HAHUS OKPYKAMIIEro MUpa,
byHIaMEHTAbHBIX HAy4YHBIX TEOPUH M 3aKOHOMEPHOCTeH, (opmupyer y ydamuxcs yMEHHUs
UCCJIEI0BATh U OOBSICHATD SIBJIICHUSI IPUPOJIbI U TEXHUKH.

Kak mxonpHbI npeamer, ¢usuka o0jazaeT OrPOMHBIM T'YMAHUTAPHBIM IOTEHIIMAIOM, OHA
aKTUBHO  (OpPMHPYET  HWHTEIUIEKTyaJlbHBIE M  MHPOBO33PEHYECKHE  KadyecTBa  JIMYHOCTH.
Huddepenunanus mnpeanoiaraeT TaKyl OpraHH3alUI0 Mpolecca OOyueHHs, KOTOpas YYUTHIBAET
WHAUBUIYAIbHBIE OCOOCHHOCTH YYaIMXCs, WX CIOCOOHOCTH W WHTEPEChI, JIMYHOCTHBIN OIIBIT.
Huddepennmanus o0yuenust pu3uke mMo3BoJIseT, C OHONW CTOPOHBI, 00eCIeYUuTh 6a30BYIO MMOJTOTOBKY,
C JpYyroil — YyAOBJIETBOPUTH MOTPEOHOCTH KaXJOTO, KTO MPOSBISET WHTEPEC U CIIOCOOHOCTH K
MPEeIMETY U BBIXOJUT 32 pAMKU U3ydeHUs (PU3HUKHU B IIKOJIHLHOM Kypce.

Pabouas mporpamma Kypca BHEYPOUHON NEATENbHOCTH MO (U3MKe «IKCIEepUMEHTaIbHas
dbusnka» npegHazHAUYCHA IS OpraHU3allMd BHEYPOUHOM JesTeNbHOCTH oOyuaromuxcs 7-9 KjiaccoB
I'bOY «CILI «<HEBCKAA» I'.O. MAPUVYIIOJIb»

Cpoxk peanu3zanuu nporpammsl: 1 roa. 7 kiace — 344., 8 kinace 344., 9 knacc —34 4.

Jannas mporpamMma MO3BOJISIET OOY4YaIOIUMCS O3HAKOMHUTBHCS C METOAUKOW OpraHu3aluu 1
MPOBEJCHUS SKCIIEPUMEHTAIBLHO-UCCIIEI0OBATEIbCKON  JIEATEIbHOCTH B COBPEMEHHOM y4eOHOM
mporecce 1mo GuU3HuKe, 03HAKOMHUTHLCSI CO MHOTUMHU MHTEPECHBIMU BOIIPOCaMH (PM3UKH Ha JJAHHOM JTarle
00y4YeHHsl, BBIXOAAIIUMU 32 PaMKH LIKOJIBHON MPOTrpamMMbl, paCHIMPUTh LEIOCTHOE MPECTaBICHUE O
npoOjeMe JaHHOW HayKH. OKCIEpUMEHTAJIbHAs JACSITEIBHOCTh OYAET CIOCOOCTBOBATH Pa3BUTHIO
MBICTUTENIBHBIX ONepaluii U 00IIEeMYy HHTEJUIEKTYaTbHOMY Pa3BUTHIO.

He menee BaxHBIM (haKTOPOM peanu3aiiii JaHHOU MPOTPAMMBI SIBJIIETCS CTPEMJICHUE Pa3BUTh Y
yualmxcs YMEHHE CaMOCTOSTENbHO paldoTarh, JOymaTh, OJKCIEPUMEHTHPOBaTh B  YCIOBHUSAX
nabopaTopuH, a TAaK)Ke MPUMEHSITh MTOJTYYCHHBIC 3HAHUSI JJIsI PEIICHHS KaUeCTBEHHBIX, KOJTMYECTBEHHBIX
U HKCIIEPUMEHTANIBHBIX 3a7ad pa3IMyHON cioxHOCTH. CojaepaHue NporpaMMbl COOTBETCTBYET
MO3HABATEJILHBIM BO3MOKHOCTSIM IITKOJIFHUKOB U MPEOCTABIISIET UM BO3MOKHOCTh pabOTaTh Ha ypOBHE
MOBBIIICHHBIX TPEOOBAaHUH, pa3BUBas y4eOHYIO MOTHBAILIUIO.

Oco0eHHOCThIO TaHHOM TPOrpaMMBbl  SIBJISIETCS TO, YTO:

. OHa HalpaBJieHa Ha JIOCTHKEHUE OOYy4arolMMHUCS B OOJBIIEH CTETIEHH JMYHOCTHBIX U
METANPEIMETHBIX PE3YIIbTATOB;

o COCTaBJIEHA C Y4ETOM BO3PACTHBIX 0COOEHHOCTEH yyaIuxcs;

o IIOCTETIEHHO BBOJUTCS IPOEKTHAS ACSITEIbHOCTh — OT MUKPO-IIPOEKTOB B 7 KJlacce 10
WH/IMBUYaJIbHBIX TIPOEKTOB B 9 KIacce;

. 9acTh Y4eOHOTO BpeMEHH OTBEICHA Ha perieHune 3a1ad B popmare PISA.

Peanmzanus nporpamMmmal o0ecneyuBaeTcs HOPMAaTUBHBIMU JOKYMCHTAMM

— @enepanbHblil 3akoH oT 29 gexabps 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

— denepanpHas oOpa3oBaTeIbHAs MPOrpaMMa CpelHero oomero obpazoBaHus (YTB. MIPUKA30M
Munnpocseuienusi Poccuu ot 18 mas 2023 r. Ne 371) (nanee — ®OII COO);

— OenepanbHble paboune MPOrpaMMbl MO yaeOHOMY mpenMery «DPu3nka» (OCHOBHOE olIee U
cpenHee ob1Iee oopa3oBanue; 0a30BbIi U yriy0n€HubIi ypoHH) (nanee — ®PIT OO0 U OPIT COO);

— npuka3a MunnpocsenieHus: Poccun ot 21 despans 2024 r. Ne 119 «O BHeceHUH U3MEHEHHH B
npuiokeHuss Ne 1 u Ne 2 x mpuxa3zy MunucrtepcrBa npocsemienus Poccuiickoin @enepanuu ot 21
ceHTs0ps 2022 1. Ne 858 «OO0 yrBepkaeHUU (eaepaabHOTO MEepedyHs y4eOHHUKOB, JOMYIICHHBIX K
UCIIOJIb30BAHUIO TPU PEaTU3alliid HMMEIONUX TOCYAAPCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTEIbHBIX
MporpamMM HayajabHOTO 00IIEr0, OCHOBHOTO OOIIETO, CPEAHET0 001Iero 00pa3oBaHus OpraHU3aIusIMU,
OCYIIECTBIISIIOUIMMUA  00pa30BaTENbHYIO JCATEIbHOCTh M YCTAHOBIICHHS NPEACIHHOTO CpOKa
HCIIOJIb30BaHUs UCKIIIOYEHHBIX YUEOHUKOBY;
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- YuebHoro miana ocHoBHOro o61miero oopazosanus 'OCYJAPCTBEHHOI'O BIOIXKETHOI'O
OBILIEOBPA3OBATEJIBHOT'O  VYPEXJAEHUA  «CPEJHAA  LKOJIA  «HEBCKAS»
T'OPOJICKOI'O OKPYT'A MAPUYIIOJIb» JJOHELIKOM HAPOJIHOU PECITYBJIMKW Ha 2024-
2025 y4ueOHbIit TOZT (B COOTBETCTBUH ¢ MpHUKa3zoM MuHucTepcTBa nipocBemenns PO ot 31.05.2021 Ne
287 «O06 yrBepKIeHMH (enepalbHOTO T'OCYJapCTBEHHOTO CTaHIApTa OCHOBHOTO OOIIEro
o0Opa3oBaHus», Ha OCHOBaHUU (eaepanbHON 00pa3oBaTeIbHON MNPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus, yTBEpKAEHHON IpukazoM MuHucrtepersa npocsenieHust PO ot 16.11.2022 Ne 993);

- ¥Ycraa TOCYIAPCTBEHHOI'O BHO/KETHOI'O OBIIEOBPA3OBATEJIBHOI'O
YUPEXIEHUA «CPEAHAA HIKOJIA «<HEBCKAS» I'OPOJACKOI'O OKPYI'A MAPUVYIIOJIb»
JIOHELIKOM HAPOJHOI PECITYBJIMKU (noBas pemakuusi), yrB. IIpukasom MuHHCTEpCTBA
oOpa3zoBanus u Hayku [lonenkoii Hapoanoii Pecny6siuku ot 21 uronsi 2024 r. Ne 432.

HMean u 3agaun

Onupasicb Ha WHAUBUAYAIbHBIE 00pa30BaTEIbHbBIC 3aMPOCHl U CIIOCOOHOCTH KaKI0ro pedeHKa
IIPU peanu3aliy NporpaMMbl BHEYPOUHOU JEATEIBHOCTH MO (HU3HKE

«OKcrepuMeHTaabHas (U3nuKa», MOKHO JIOCTHYb OCHOBHOM 1€JIH - Pa3BUTh Yy 00y4alouXxcst
cTpeMJIeHHe K TaJIbHelIleMy caMooNpeiesIeHNI0, HHTEIEKTYaIbHOM, HAYYHO! U MPAKTH4YeCKOii
CaMOCTOSITEJILHOCTH, O3HABATEIbHOH AKTUBHOCTH.

Jns peanuzanuu 1ene Kypca TpeOyeTcsl pellleHne KOHKPETHBIX MPaKTUYEeCKHX 3ajad.

OcHOBHBIE 321241 BHEYPOYHOM 1eATeJTbHOCTH 10 (PU3UKHU:

. BBISIBJICHHE WHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEH, BOZMOKHOCTEH ydaluxcs K
Pa3IMYHBIM BUAM JICSTCIBHOCTH;

. (dbopMHEpOBaHKE IPEICTABICHUS O SABJICHUAX U 3aKOHAX OKPY)KAIOLIETO MUPA, C KOTOPBIMH
IIKOJIbHUKU CTAJIKUBAIOTCS B IOBCEIHEBHOM JKU3HU;

. (dbopMHUpoOBaHUE MTPEJICTABICHHS O HAYYHOM METO/1€ TIO3HAHUS;

. pa3BUTHE UHTEPECA K UCCIIEI0BATENBCKON AEATEIbHOCTH;

. pa3BUTHE OIbITa TBOPUECKON AEATEIBHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE HAaBBIKOB OpraHM3alldd HAy4yHOro TpyJa, pabdOThl CO CIOBapsIMH U
SHIUKJIONEUAMU;

. CO3JlaHME YCJIOBUHM i peajau3allid BO BHEYPOUYHOE BpeMs MPHOOPETEHHBIX
YHUBEPCAJIbHBIX YU€OHBIX ACHCTBUI B ypOUHOE BpEeMS;

. pa3BuUTHE ONbITa HE(HOPMAIBHOIO OOLIEHMs, B3aUMOJCHCTBUSA, COTPYAHUYECTBA;
pacuIpeHre paMoK OOIEHHS C COLIUYMOM.

. (bopMHpOBaHKE HABBIKOB MOCTPOCHUS (U3MUECKUX MOJIENel U ONpelesieHUs] TpPaHHIl X
IIPUMEHUMOCTH.

. COBEpIICHCTBOBAHNE YMEHHMM MPUMEHSTHh 3HaHUS MO (u3MKe A7 OOBSICHEHMs SIBICHUN

IPUPOJIbI, CBOMCTB BEIIECTBA, pEIICHUS (PU3NYECKUX 3a7ad, CaMOCTOSITENBHOIO MPUOOPETEeHUs U
OLIGHKM HOBOM HMH(pOpMAuu  (GHU3UUECKOTO  COAEp)KAHUS, HCIOJIb30BaHUA  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

. UCIOJIb30BaHNE TNPUOOPETEHHBIX 3HAHUW M YMEHUW JJIs peHIeHHUs MPaKTHUYECKUX,
JKU3HEHHBIX 3a]1a4;

. BKJIIIOUCHHE  ydYalluXxcsi B Pa3HOOOPAa3HYIO  JEATENBHOCTh:  TEOPETHYECKYIO,
NPaKTUIECKYI0, aHATUTUIECKYIO, TIONCKOBYIO;

. BbIpabOTKa TMOKMX yMEHHMH MEpEeHOCHUTh 3HAHMS M HABBIKM HAa HOBBIE (POPMBI y4eOHOMH
paboThI;

. pa3BUTHE COOOPA3UTENBHOCTH U OBICTPOTHI PEAKIMU IPHU PEIICHUH HOBBIX Pa3IMYHBIX

(I)I/IBI/I‘-IGCKI/IX 3ajJa4, CBA3aHHbIX C HpaKTHHGCKOﬁ ACATCIIBHOCTBIO.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI KYPCA BHEYPOUHOU
AEATEJIBHOCTH « KCIIEPUMEHTAJIBHAA ®U3UKA»

JIMYHOCTHBIE PE3yabTaTbl OCBOCHU:

yueOHO-TI03HABATEIbHBI MHTEpEC K HOBOMY y4eOHOMY MaTepually M croco0aM pelieHHs HOBOM
3aJa4uu;

OpUCHTAIUSl HAa TOHMMAaHWE MPHUYUH YCIeXa BO BHEYYEOHOUW JESITETHHOCTH, B TOM 4HCJIE Ha
CaMOAaHAJIM3 M CAaMOKOHTPOJIb pe3yjibTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YyJIbTAaTOB TPEOOBAHMAM
KOHKPETHOM 3aj1auu;

CHOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH 1€ TeIbHOCTH;

OO0yuaromuiicst MOJTy4YUT BO3MOKHOCTD /17151 POPMUPOBAHUS:

BHYTPEHHEN MO3MLMHU LIKOJIbHUKA HA YPOBHE IOJIOKUTEIBHOIO OTHOLIEHMS K IIKOJE, TOHUMaHHUs
HEOOXOMMOCTH Y4YEHHs, BBIPAKCHHOTO B MpeoOiagaHu y4eOHO - MO3HABATEIBHBIX MOTHBOB U
IPEANOYTEHUH COLUATIBHOTO CIIOC00a OLIEHKH 3HAHWH;

BBIPAYKEHHOW YCTONUMBON yueOHO-1103HaBaTEIbHON MOTUBALIUY YUEHHUS;

YCTOMYHMBOr0 y4eOHO-II03HABATEILHOIO HHTEPECA K HOBBIM OOLIMM CIIOCOOaM PEILCHHUS 3a/1a4.

MeranpeamMeTHble pe3yabTaThl OCBOCHUS:
B cdepe perynaTuBHBIX yHUBEPCATBHBIX YUEOHBIX ICHCTBUI ydaruxcs:

IJJAHUPOBATh CBOM JICHCTBUS B COOTBETCTBUM C MOCTABJICHHOM 33/1a4eil U YCIOBUSAMHU €€ Pean3aliy;
YUUTBIBATh YCTAHOBJICHHBIC MPABUIIA B TNIAHMPOBAHUU U KOHTPOJIE CIIOCO0a PELICHHS 3a1a4;
OCYIIECTBJIATh UTOTOBBIM U MOLIArOBBIM KOHTPOJIb 110 PE3YJIbTATy;

OLICHMBATh MPABWJIBHOCTh BBIIIOJIHEHUS AEUCTBUS HA YPOBHE aJICKBAaTHOM PETPOCIIEKTUBHOW OLICHKU
COOTBETCTBUS PE3yJIbTATOB TPEOOBAHUSAM JIaHHOM 3aa4u U 3a1a4HOM 00J1aCTH;

aJICKBaTHO BOCTIPHWHUMAThH MPEIJIOKCHUSI U OIEHKY YUUTEICH, TOBAPHUIIECH, pOAMUTENCH U IPYyrux
JIIOJIEH;

paznuyarh cnoco0 U pe3ybTar AEUCTBHSL.

B ciepe nozHaBaTebHBIX YHUBEPCATbHbBIX Y4eOHbIX JeHCTBUI yJallluXxcs:

OCYILIECTBJIATh TIOUCK HEOO0XOoAMMOW HH(pOpMalMMU Ui BBINOJIHEHUS BHEYYEOHBIX 3alaHui c
UCMOJb30BAaHUEM YUEOHON JMTepaTypbl M B OTKPHITOM HH(GOPMAIlMOHHOM IPOCTPAHCTBE,
SHIMKIIOTIEINH, CITPABOYHUKOB (BKJIFOYAsi JIEKTPOHHBIE, TU(PPOBBIE), KOHTPOJIUPYEMOM MTPOCTPAHCTBE
WNurepHera;

OCYIIECTBIIATh 3amuCh ((UKcalnio) BHIOOPOUHON MH(MOpMalMu 00 OKpYXKaloleM MHpE U O cede
caMoM, B TOM YHcJIe ¢ ToMoIbi0 HHCTpyMeHToB VKT,

CTPOUTH COOOIIECHUS, POEKTHI B YCTHOW U MUCbMEHHON (opME;

MPOBOJIUTH CPAaBHEHHUE U KIACCU(UKAIUIO TIO 33JaHHBIM KPUTEPHSIM.

B cdhepe kKoMMYHMKATHBHBIX YHHBEPCAJbHBIX Y4eOHBIX 1eCTBUH yUaluxcs:

aJICKBaTHO MCIOJIb30BaTh KOMMYHUKATHUBHBIE, TIPEKIE BCETO — pPEUYEBBbIC, CPEACTBA I PELICHUS
pPa3MUYHBIX ~KOMMYHHUKATUBHBIX  3a/la4, CTPOUTb MOHOJIOTHYECKOE COOOIIeHHe, BJIaJeTh
JAJIOTHYECKON OopMOIl KOMMYHHUKAIMH, UCIIOJB3Ys, B TOM uucie cpeacrsa U uHctpymeHnTsl UKT u
JMCTaHLIMOHHOTO OOIIeHNS;

JIOITYCKaTb BO3MOXKHOCTb CYIIECTBOBAHMS Y JIIOACH Pa3jMYHBIX TOYEK 3PEHUS, B TOM YHUCIIE HE
COBIAJAIOIINX C €ro COOCTBEHHOH, M OpPHEHTUPOBATbCAd Ha TMO3ULHUIO MapTHEpa B OOLIEHUU U
B3aMMOJEICTBUH;

YUUTBIBAaTh Pa3HbIE MHEHMS U CTPEMUTHCS K KOOPAWHALIMN PA3JIMYHBIX TO3ULHI B COTPYAHUYECTBE;
dopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIIHIO;

JIOrOBapUBaThCS U MPHUXOJUTh K OOLIEMY PEIIEHHIO B COBMECTHOH NEATENbHOCTH, B TOM YHUCIE B
CUTYall! CTOJIKHOBEHHS UHTEPECOB;



HPEAMETHBIE PE3YJIbTATBI
7 KIIACC

OPHEHTHPOBATHCS B SABJICHUAX U OOBEKTAX OKPYXKAIOIIEro MUPa, 3HaTh TPAHULBI UX IPUMEHUMOCTH;
HOHUMATh OnpejiesieHHs (PU3NUECKUX BEJITMYUH U IOMHUTb OINpeesstomue Gopmybl;

3HAThb TEOPETUUYECKUE OCHOBBI MATEMATHUKH.

IIPUMEYATh MOJEIH SIBIIEHUI U 0OBEKTOB OKPYXKAIOIIEr0 MHUPA;

AQHAIM3UPOBATh YCIOBHE 33/1a4H;

nepegopMyIHpOBaTh U MOJICIHUPOBATh, 3aMEHATh UCXOHYIO 33]a4y APYToii;

COCTABJIATH IUIAH PELICHUS;

BBIIBUTaTh U IIPOBEPATH MIPEAIAraeMbl€ Ul PELICHHS TUIIOTE3bL;

BJIA/IETh OCHOBHBIMU YMCTBEHHBIMH OIEPALUAMHU, COCTABIIAIOIMMU IIOUCK PEILIECHUS 3aJa4H.

IMPEAMETHBIE PE3YJ/IBTATDBI
8 KUIACC

MIOHUMATh OTpeIeICHUS (PU3MUCCKUX BEIMYUH U IIOMHHUTD OINIPEIEIISIONIUe (POPMYIIHI,
MOHUMATh KaKUM (PHU3MUECKUM TIPUHITUIIAM H 3aKOHAM ITOTIHHSIOTCS T€ WM HHBIC OOBEKTHI U SIBJICHUS
IIPUPOJIBI;

3HaHUE MOJIENIN TIOWCKa PelIeHUH A7 3a/1a4 1o (PU3HKeE;

3HAaTh TEOPETUYECKUE OCHOBBI MATEMATUKH.

MIpUMEYaTh MOJICIH SBJICHUN U OOBEKTOB OKPYXKAIOIIETO MHUPA;

AQHAIM3UPOBATh YCIOBHE 33/1a4H;

nepeopmMyIupoBaTh U MOJICIIUPOBATh, 3AMEHATh UCXOHYIO 3a/1a4y JPYTrou;

COCTaBJIATH IUIAH PELICHNUS;

BBIJIBUTATh U IIPOBEPATH MPEUIaracMble 1JIsl pELIEHUS TUIIOTESbI;

BJIAZIETh OCHOBHBIMH YMCTBEHHBIMU OIEPALMIMU, COCTABISAIOIIMMU MTOUCK PELLICHUS 3aa4H.

Oﬁyqamumeca HAY4aTbCH:

IUTAHUPOBATh U OCYLIECTBIIATH AITOPUTMHUUECKYIO JESITEIBHOCTD,

BBINOJIHATH 3a/IaHHBIE U KOHCTPYUPOBATh HOBBIE AJITOPUTMBI;

SCHOMY, TOYHOMY, T'PaMOTHOMY H3JIO)KEHUIO CBOMX MBICIIEM B YCTHOM M IHCBMEHHOW peud,
UCTIONIb30BAHUIO PA3JIMUYHBIX SI3BIKOB (DU3UKU (CIOBECHOTO, CHUMBOJIMYECKOr0, TIpaUuecKoro),
CBOOOTHOTO TIEpEX0/1a C OJTHOTO SI3bIKA Ha APYTOH JJIsl UIUTIOCTPALIMU, UHTEPIpETalliy, apryMEHTaIH
U JI0Ka3aTeIIbCTBa;

NPOBEJICHNUS JJOKA3aTeIbHbIX PACCyX/IEHHU, apryMEeHTallUH, BBIJBHXKEHUS TMIIOTE3 U MX 00OCHOBAHMSL.

INPEAMETHBIE PE3YJIBTATBI
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KJIACC

MOHUMATh KaKUM (PU3NYECKUM MPUHIUIIAM U 3aKOHAM MOAYMHSIOTCS T€ N UHbIE O0BEKTHI U
SIBJICHUSI TPUPOIBI;

3HAaHKE MOJIEJIH MTOUCKa PEeUIeHHH I 3a1a4 1o (QU3HKE;

3HATh TEOPETHUUECKHE OCHOBBI MATEMAaTHKHU.

AQHAIN3UPOBATH YCIOBUE 3a/1a4H;

nepedopMyIMpPOBATh U MOJAEIHPOBATh, 3AMEHATh UCXOJIHYIO 3ajlauy JApYyroii;

COCTaBJIATh IVIaH PELICHHUS;

BBIIBUTaTh U MPOBEPATH MpeIaraeMble /Ui pelieHNs TUIIOTE3bI;

BJIa/IETh OCHOBHBIMHM YMCTBEHHBIMHU ONEpPAUSIMU, COCTABIISIIOIINMHU MTOUCK PELISHHS 3a/1a4H.

OO6yuaroruecst Moay4aT BO3MOKHOCTh HAYUUTHCS:

UCCIIEIOBATENbCKON J1eATEIbHOCTH, Pa3BUTUIO HJEH, MPOBEIEHHUS HSKCIEPUMEHTOB, 000OIIEHMS,
MIOCTaHOBKH U (pOpMYIMPOBAaHMS HOBBIX 3a/1ay;
MIOMCKY, CUCTEMaTH3aIlH, aHAITU3Y U KilacCU(HUKAUU HHOOPMALIUH.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTH «JKCIIEPUMEHTAJIBHAS
OU3UKA»

/ KJacc
TEMA 1. [lepBoHayajibHbIe CBeJ€HHS O CTPOEHUH BellecTBAa. (7 4acoB).

Llena neneHust U3MEpPHUTENBHOTO Mpubopa. OrnpenesieHne HeHbl ASICHUS W3MEPUTEIBHOTO IUIMHIPA.
OnpezneneHue reoMeTpUUECKUX pa3MepoB Tesa. Vi3rorosiieHne U3MepuTeabHOro nHapa. smepenue
TeMIeparypsl Tena. Mismepenue pa3smMepoB MaibIxX Tell. Mi3MepeHue TOIIIUHBI JIUCTa OyMary.

TEMA 2. BzaumoaeiictBue Teu. (11 yacos)

M3mepeHue ckopocTu JIBHXKEHUs Tena. M3MepeHue maccel Tena HenpaBwiIbHOW (Gopmbl. M3mepenue
IJIOTHOCTH TBEPAOTO TEJA.

N3mepenune oObema MmycToThl. MccienoBaHue 3aBUCMMOCTH CHIIBI TSDKECTH OT Macchl Telna.
Omnpenenenue maccol U Beca Bozayxa. Cllo)KeHHE CHII, HAallpaBJIEHHbIX 10 OAHOM mnpsMoil. M3Mepenue
KECTKOCTH NpYKUHbI. M3Mepenne ko3 duiinenTa cuibl TpeHUs CKOIbKEHUS

TEMA 3. JlaBienue. JlaBjieHue KUAKOCTe 1 ra3os. (8 yacoB)

HccnenoBanue 3aBUCUMOCTH JaBJIEHUS OT IIOLIAAN NOBEpXHOCTH. OnpeieneHne 1aBieHusl TBEPAOro
Tena. Beruncnenue cuibl, ¢ KOTOpoi atMocdepa TaBUT Ha MOBEPXHOCTH crosa. OnpeneneHue Macchl
Tena, IJIaBarolero B Boje. Onpeaenenye mioTHOCTH TBepAoro tena. OnpeneneHue odbema Kycka JibJa.
W3ydeHue ycrnoBus MIIaBaHUS TEIl.

TEMA 4. Pa6oTa u MOIIHOCTD. JHeprus. (8 yacos)

Borunicnenue paboThl M1 MOIIIHOCTH, Pa3BUBAEMOI yUeHUKOM Npu noabeme ¢ 1 Ha 4 stax. Onpenenenue
BBIMIpBIIIA B cuiie. HaxoxaeHue neHTpa TshkecTH miiockoil ¢urypsl. Beruucnenue KIIJ| HaknoHHOMN
IJIOCKOCTH. MI3MepeHne KUHETHIECKON SHEpPTrun. M3Mepenne noTeHIMaabHON SHEPTUH.

8 kJacc

TEMA 1. ®u3uka u BpeMmeHa roja (nopropenmue) (4uaca)

BBoanoe 3ansTHe. IHCTpYKTaxX 1O OXpaHe TpyJa Ha 3aHATUAX. V3MepeHne (U3NYECKuX BEIMYUH C
nomoIpio 1udpoBoi maboparopun U moctpoeHue rpadukoB. VccnemoBaHue 3aBUCHMOCTH CHITBI
yOpyroctu OT Beca Tena. MccimenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS OT TNPWIKUMAIOIIECH CHJIBI.
OxcnepuMeHT [anunes.

TEMA 2. IIpoekTHasi 1esiTeIbHOCTH N0 Gu3uke (4uaca)

Yro Takoe Hay4HBIM NPOEKT W Kak ero moAroToButTh? Curyanus U mnpobiema. AHaiu3 cmoco0oB
pemenus mpobnembl. TpeGoBaHus K HccienoBaTenbckoi pabore. [lmaHupoBaHue nesSTETBHOCTH.
TpeboBanus k opopmIIeHUIO TIPOEKTHOW paboThl Mo (u3uke. BoimomHeHNne MUKPO-TIpOEKTa B IPyIIIe.
Odopmienue u 3ammra.

TEMA 3. Moaekyasipuasi pusuka (10 yacon)

«Bomnmebnoe» cBoiicTBO sHEprur. Makpo U MUKpO MapameTpsl U UX cBsi3b. Pa3zoBbie nepexoasl. Touka
pochl. [loBepxHOCTHOE HaTshkeHHe. KanmisipHble SIBIEHUS U IBHKEHHUE KHUJIKOCTH Mo TpyOaM. 3aKoH
bepuymiau, nmogbeMHas cuina Kpbuta. Mopckue TedeHus. ['paduueckoe MpeacTaBiIeHHE TEIIOBBIX
nporeccoB. Pemenue 3amau B popmate [TU3A.

Hexotopsie cBoiicTBa KpucCTauioB. M3rotoBieHnecaMoaeabHbIX NMpuOopoB. M3MepeHne BIaXXHOCTH
BO3JyXxa B IIOMEIICHMM M Ha yinune. M3MepeHue CKOpOCTH HCIApEHHs pPa3IM4YHBIX BELICCTB.
3aHuMaTeIbHBIC OIBITHI M BOIIPOCHI: KMIIEHUE BOJBI B OyMakHOI KOpoOKe, KUTICHHE BO/IbI KOMHATHOM
TeMneparypsl. M3MepeHne Cuibl MOBEPXHOCTHOTO HATSHKEHMS. BbIpamuBaHue KpHcTaula COJIM Ha
OCHOBE.

TENBIA 4. ®usnka u yekTpudectso (10 yacos)



OnexkTpuueckue siBieHHs. OJnekrtpuzanus Ten. [lpuHnmn  paGotel  ckaHepa.  ATMocdepHoe
aJeKTpudecTBO. ['po3oBas Tywa. Ilpupoma wmomnmm. Kakwe ObiBatoT MOMHUH. [IpuHIUTIBI
anekTpobe3onacHocTd. OCHOBHBIC XapaKTEPUCTUKU 3J1.TOKA. HecucTeMHbIC eTUHUIBI pa0OTHI TOKA.
Penrenue 3amau.

B3aumHoe nputsxkenue M orrankuBaHue «CynaTaHOB»; ONBITHI IO 3iekTpusanuu. HaOmronenue
pa3MyYHBIX BHUAOB HCKpPOBOTO paspsaa. lccrmegoBanue NpPOBOJHHUKOB U HEMPOBOIHHKOB
anekTpuyectBa. llomydeHue »HiI.TOKa B IKHIKOCTH, OSJIEKTposin3. M3roroBneHue OaTapeiiki.
DKCrepuMEHTaIbHOE T0Ka3aTeNbCcTBO 3akoHa OMa. M3ydyeHne pa3inuyHbIX COeIUHEHUN TPOBOJIHUKOB.

TEMA 5. Mardverusm (3 4aca)

MarnutHoe none 3emin. Kommac. Maraurobuonorusi. Marautasie Oypu. ®@eppomarneruku. Cua
JlopeHnua. /[IBuykeHue 3apspKEHHOW YacTULBI B OAHOPOJHOM MArHUTHOM Ioje. JlroMuHecueHuus.
ITonsipHble cusiHUS.

N3ydyeHne MarHUTHBIX JIMHUM TMOCTOSHHOTO MarHuTa. M3ydyeHHe MAarHUTHBIX CBOWCTB Pa3JIMYHBIX
BeniecTB. Urpa «bannana o molsiemM kaMmHe.

TEMA 6. CBeToBble siBJieHus (3 yaca)

YcTpoicTBO onTHYeCKHX MpuOopoB. M3ydeHue ycTpoiicTBa goroanmnapara.

Paznoxenue Oenoro cera. HaGmiomenuss B Mukpockon u Teneckon. Co3fgaHue ToJIOTpaMMBbl.
M3rorosieHue Kajaena0cKora.

9 kaace

TEMA 1. Kunematuka (8 yacos).

CrocoObl  OmUCaHWs MEXaHHYECKOTO IBWXKEHHE. [IpSMONMHEWHOE pPAaBHOMEPHOE [BMIKCHHE IIO
IJIOCKOCTH. [IepemMerienre u ckopocTh IIPU PAaBHOMEPHOM IPSMOJIUHENHOM JBUKEHUU 10 NIJIOCKOCTH.
OtHOcuTenbHOCTH JBIKeHUs. KpruBonuneiinoe nprxenue. [[Bmxenue Tena, PaBHoMepHOE NBMXKEHHE
M0 OKPYKHOCTHU. YTiOoBas ckopocTh. llepuon u uactora BpameHus. CKOpOCTh UM YCKOpPEHHUE MPHU
PaBHOMEPHOM JBMKEHUHU IO OKPY>KHOCTH. M3yueHue nBmxeHust CBO00IHO najaromiero Tena. M3yuenue
JBUKEHUS 10 OKPY>KHOCTH.

TEMA 2. /lunamuxa (8 uacos).

WNuepuuansubie cucrembl otcuera. Cuna. 3akoHsl HproToHa. JIBmkeHue Tena moj JE€WCTBHEM
HECKOJIBKUX CHIJI. HBI/I)KGHI/IC CHUCTEMBI CBA3aHHBIX TECII. MaTepHaHBHOﬁ TOYKH ITO OKPYKHOCTH. Kiaccer
Ccui. 3aKOH BCEMHPHOrO TAroTeHus. JIBrkenue mnaHeT. VckyccTtBeHHble cnyTHUKU. CoJIHEUHas
cucreMa. Mcropus pazsutus npeacrasienuii o Becenennoit. Ctpoenue u 3Bodtonusi BceneHHOM.
N3mepennie Macchbl Tenla ¢ UCIOJIb30BAHUEM BEKTOPHOT'O PA30KEHUs CUJIbl. M3yueHne KuHeMaTuku u
TUHAMHKH pPaBHOYCKOPEHHOTO JBIDKEHUS (Ha mpumepe MamuHbl ATByZAa). VM3ydeHue TpeHUs
cKoJbxeHus. Mictopuueckas pekOHCTpyKLHs onbITOB KylloHa 1 AMOHTOHA 110 ONTPEIENIEHUIO BETUYMHBI
CUIIBITPECHUA CKOJIBXKCHU. HepBHe HUCKYCCTBCHHBIC CITYTHUKHU 3emin.

TEMA 3. UmnyJjbc. 3aK0H cOXpaHeHHs1 MMITYJIbca (3 1aca).
Nmmynsc. U3mMenenne nmnyibca MaTepuaibHOM TOUKH. CHcTeMa Tell. 3aKOH COXPaHEHUSUMITYJIbCA.

TEMA 4. Cratuka (2 4aca).

PaBHOBecue Tema. MOMEHT cuibl. YCIOBUS paBHOBECUS TBepAOro Ttena. [IpocTeie MeXaHU3MBL.
OrnpesenieHre MEHTPOB MACC Pa3IMIHBIX TeJl (TpH criocoda).

[TpuMeHeHHe NPOCTBIX MEXaHU3MOB B CTPOMTENBCTBE: OT 3€MJISTHKU 110 HeOockpeOa.llccnenoBanue
KOHCTPYKLIUU BEJIOCHUIIEAA.

TEMA 5. Mexanudeckue Koje0anusi 4 BOJHbI (3 yaca).

Mexanudyeckue koneOanus. [IpeoOpazoBaHue HSHEpPruM TPH  MEXAHUYECKUX  KOJICOAHUSX.
MaremaTiueckuii U Npy>KUHHBIA MasTHUKH. CBOOOJHBIE, 3aTYXaIOUINE M BBIHYKICHHbIC KOJICOAHMS.
Pe3onanc. Mexanndeckue BOJIHBL. J[JIMHA U CKOPOCTH BOJIHBI. 3BYK.

N3yuyenne xoneOaHUi HUTSAHOTO U MPYXKMHHOTO MassTHUKOB.CTPYHHBIE MY3bIKJIbHBIE MHCTPYMEHTHI.
KongGaTeanble CHCTEMBI B IIPUPOJIE U TEXHUKE.



TEMA 6. DieKTpoMarHuTHbIe KOJIeOaHUS M BOJIHBI (3 yaca).

[lepemennblii snexTpudeckuid Tok. KomebarenbHblii KOHTYp. BvIHyXaeHHble W cBOOOmHBIE DM
Kosebanusa. DM BoOiHBI M UX cBoicTBa. [lpuHIMNIBI pamuocBs3u W TeneBuieHusa. Brusaune DM
U3JIy4YEHUIN Ha >KUBbIE OPraHu3Mbl. M3rOTOBIEHUE YCTAaHOBKHU JUISl JEMOHCTpAaLMU onblToB 1o OMU.
OnexkTpoMarautHoe uznydenne CBY-neun.

TEMA 7. Onrtuka (3 yaca).

Ucrounnku cBera. JleiicTBUA cBeTa. 3aKOH MPSMOJIMHEHHOTO pacHpoCTpaHEHHUs CBETa. 3aKOH
oTpaxkeHust cBeTa. llocTpoeHue nM300pa)keHUI B MJIOCKOM 3epKaje. 3aKOH IPEIOMIICHUs CBEeTa Ha
IJIOCKOW TPaHMIIE JBYX OAHOPOJHBIX MpO3pauyHbiXx cpel. [Ipenomnenue cBera B npusme. ucnepcus
cBeTa. SIBneHue nNoJaHoro BHyTpeHHero otpakeHus. JIunsel. Tonkue nun3bl. [locTpoenne nzodpaxeHuii,
CO3/1aBacMbIX TOHKMMH JTHH3aMH. [ 71a3 1 3peHue. OnTuyecKkuenpuoopbl. DKCIepUMEHTaIbHAs IPOBEPKa
3aKOHa OTpaxkeHHs cBeTa. M3MepeHue mokaszatens MpenomiieHuss Bojabl. M3mepenue ¢(okycHOro
paccrosinus coOuparoiiei JIMH3bL. ICTOpus uccienoBanusi CBETOBBIX SIBIICHUMN.

Hcropuueckas peKOHCTpYKIUs Teneckona ['anmes. 3rorosienne kanenmockona.

TEMA 8. ®u3uka atoma u aToMHOro0 siipa (4 yaca).

Crpoenue aroma. [lormomienune W wucmyckanwe cBera aroMamu. OnTuyeckue CHeKTpbl. OTMBITHI
Pesepdopna. [Inanerapuas monens aroma. CTpoeHHe aTOMHOTO siipa. 3apsI0BO€ U MacCOBOE UYHMCIIA.
SnepHble cuibl. DHEPTHsl CBS3M aTOMHBIX SAEp. 3aKOH PaAJMOAKTHBHOTO pacrana. Aibda-u Oera-
pacnazasl. [IpaBuna cmemenus. Snepueie peakuuu. JleneHue U cuHTe3 siaep. SnepHas >HeEpreTuka.
Uctounuku sneprun ConHua u 3Be3l. Perucrtpauus siaepHbIX n3ilydeHui. BiausHuepaanoakTHBHBIX
U3ITy4eHU Ha >KUBBIE OpraHu3Mbl. Jlo3uMeTpus. DKOJIOrHYecKHe MPOOIEeMbl SAEPHON IHEPreTHKH.
Ucropust uzyuenus aroma. Mamepenue KIIJ[ comneunoii 6atapen. HeBuanmbie u3nydeHus B CIEKTPE
HarpeThIX Tedl.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmeHnoBanme Koui-Bo
N | PA3ACTOBHTEM | o OcHoOBHOE cojep:KaHue OcHOBHbBIE BU/IbI 1€SITEILHOCTH
" | mporpamMmbl
[TepBonayvasnb- 7 [TpuBOIUTE TPUMEPHI OOHEKTOB
HBIE CBEJICHUS O u3ydeHus puszmnku (pusndeckue
CTPOCHUH SABIICHUSA, (PU3NIECKOE TEIIO,
BEILIECTBA. BEIIECTBO, (UZUYECKOE T10JIE).
HaGnronate 1 aHanu3upoBaTh
Llena neneHust U3MEPUTENHHOTO
¢busznveckue sBaeHus (GUKCUPOBaTh
npubdopa. OnpeneneHue neHbl .
W3MEHEHUS CBOMCTB OOBEKTOB,
JIEJICHUS U3MEPUTEIBHOTO
s N —, CpaBHHMBATh X U 0000IIATH).
pa. LIIp [To3HakOMUTBCS C
reOMETPUUYECKUX Pa3MEPOB
AKCIIEPUMEHTATBLHBIM METOJIOM
tena. M3rorosnenune
1 HCCIIEA0BAHUS IPUPOLBI
M3MEPUTENILHOTO [IJINHAPA.
(BOCTIPOM3BOIUTH, (PUKCHPOBATH
N3mepenune Temiiepatypsl Teia. N
W3MCHCHUS CBOMCTB OOBEKTA,
H3mepenue pazmMepoB MalbIx
a”anu3upoBaTh. COOpka npudboOpoB u
tei1. 3MepeHne TOMUHbI .
KOHCTpyKuui. Mcrionb3oBanue
nucTa Oymaru.
M3MEPUTENbHBIX TPUOOPOB.
BeimonHenue 1abopaTopHbIX U
MPaKTUYECKHUX paboT. JlnarHoctuka u
yCTpaHEHUE HEUCIIPaBHOCTEH
npubopoB. BeicTpanBaHue runores Ha
OCHOBaHUHY UMEIONTNXCS JAHHBIX.
B3aHMOHeﬁCTBHe 11 I/ISMepeHI/IC CKOPOCTH JIBUKCHUA I/I3Mep${TI) 00BEM Tella U INIOTHOCTH
TelL. Tena. i3MepeHue Macchl Tefla | BELIECTBA; UCIOIb30BaTh 3HAHUS U
HETIPABWILHOU (OPMEL. HABBIKH TI0 OMPECIICHUIO MACcChI Tella
H3mepeHue mioTHOCTH Y TUIOTHOCTH B ObITY. OBNageTh
TBepaoro Tena. Mamepenue HABBIKAMU CAMOCTOSITeITLHOM
o0Bema MmyCTOTHI. MMOCTAaHOBKH LIEJH, TIJIAHUPOBAHUS
HccnenoBanue 3aBUCUMOCTH X0J1a IKCTIEPUMEHTA, CAMOKOHTPOJIS,
2 CHJTBI TSDKECTH OT MAaccChl TeNa. | OBJIAJETh HABBIKAMU PabOTHI B
Omnpenenenne Maccel U Beca rpynne. Coopka npubopoB u
Bo3ayxa. ClI0)KEeHHE CUI, KOHCTpYKIUH. VMcrionp3oBaHue
HaIPaBJICHHBIX TI0 OJTHOM HU3MEPUTEIIbHBIX TTPHOOPOB.
npsimoid. M3aMepenue xectkoctr| BeimonHeHne 1abopaTopHbIX U
npyXuHbL. M3Mepenne MPAKTUIECKUX padoT. JlmarHoctuka u
Kod(UIIMEHTa CUITBI TPEHUS yCTpaHEHUE HeUCIIpaBHOCTEH
CKOJTB)KCHUS. puOopoB. BeicTpanBaHue runores Ha
OCHOBaHWUHY UMEIONTNXCS JTAHHBIX..
JlaBnenue. 8 HccnenoBanue 3aBUCHMOCTH W3mepsTh 1aBiieHUE, BIAJACTh
JaBnenue JABJICHUSI OT TIOIIA TN pPacu€THBIM CITIOCOOOM HAXOKIACHHUS
KUITKOCTEH 1 noBepxHocTu. OnpezeneHue JTaBJICHUS, IPUBOIUTH PUMEPHI,
rasoB. JABJICHUS TBEPAOTO Tela. MOKA3bIBAIOIINE 3aBUCUMOCTD
Brruncnenue cuibl, ¢ KOTOpOH | AEHMCTBYIOMIEH CUIIBI OT IUIOIIATU
3 atMocdepa 1aBuUT Ha OTIOPBI, UCTIOIH30BATh 3HAHMSI O

MOBEPXHOCTH CTOJIA.
Ornpenenenne Macchl Tena,
TJIaBAIOIIETO B BOJE.
Ornpenenenne mIoTHOCTU
TBepaoro tena. OnpeaeneHue

JTABJICHUH B TTOBCETHEBHOM JKU3HU
Hcnionb3oBanue HU3MCPUTCIIbHBIX
npuOopoB. BeimonHenue
71a00paTOPHBIX U MPAKTHYECKUX
pabot. BeicTpanBanue rumores3 Ha




o0bema Kycka Jipaa. 3yueHne | OCHOBaHUU MMEIOIIMXCS TaHHBIX.
YCJIOBUS IUIABAHUSI TEJ. KoHcTpynpoBanue 1 MOAEINPOBAHHUE.
Pa6ora u 8 Breruucnenue paboThI u | HayuuTbcs BBIYHCISTH
MOIIHOCTb. MOIIIHOCTH, pa3BUBAaEMOI | MEXaHUUYECKYIO paboTy, ONPEaEIITh
DHeprus. YYEHHKOM TIPH HoAbeMe ¢ | Ha | ycroBHsl, HEOOXOAUMBIE TS
4 ATaX. Omnpenenenue | coBepuieHus padotel. Hayuurcs
BBIUTPHIIIA B CWIE. | IPUMEHSTh PaBHOBECHE pblUara B
4 HaxoxeHne neHTpa TSHKECTH | IPAKTUYECKUX Hessix. Onpenenarsb
IJI0CKOM (hUrypsl. Boruncnenue | mieyo CUJibl.
KII[I HakJIOHHOM IIJIOCKOCTH.
Nsmepenne KUHETHYECKON
DHEPIruu. Hsmepenue
MOTEHUMATbHON SHEPIUH.
OBILIEE
KOJIMYECTBO 34
YACOB IO
INPOI'PAMME
TEMATHYECKOE IINTAHUPOBAHHUE
8 KUNIACC
HaumeHoBaHue Kou1-Bo
N | PasaeoBHTeM | o OcHoBHOe coaep:xaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH
NPOrpamMMmbl
dusuka u 4 BBognoe 3anstue. Mnctpykrax | [IpuBoauTh npumMepsl 00bEKTOB
BpEMCHa roia [0 OXpaHe TpyJa Ha 3aHATHUSX. | U3ydeHUs pU3MKH (puzndeckue
(moBTOpeHNuE) N3smepenne (bu3UYeCKUX | ABIEHUS, GU3UIECKOE TEIIO, BEIIECTBO,
BEIIMYUH c noMoIpio | ¢pusndeckoe noine). Habmroxates u
uuppoBoil  1abOpaTopuM U | AHAIU3UPOBATH PUINUYECKUE SIBICHUS
IIOCTPOEHHE rpaduKoB. | (pUKCUPOBATH U3MEHEHUS CBOMCTB
1 UccnenoBanne  3aBUCUMOCTH | OOBEKTOB, CPAaBHUBATh UX U
CHJIBI YIIPYTOCTH OT Beca Tena. | 0000mmare). Mcnonas3oBanue
HccnenoBanne  3aBUCMMOCTH | U3MEPUTENBHBIX TPUOOPOB.
CHJIBI TPEHHUS 0T | BrinmonHeHue 1abopaTopHBIX U
MPHKUMAIOLIE CWJIBL. | MTpaKkTU4eckux padot. /lnarnoctuka u
OxcnepuMeHT ["anunes. yCTpaHEHHUE HEUCIIPAaBHOCTEN
prOOpOB.
IIpoekTHas 4 Yro Takoe HayuyHbI NMpoekT U | [Io3HaKOMUTBCS €
ACATCIBHOCTD 110 KakK €ro MOJATOTOBUTL? 9KCIIEPUMEHTAJIbHBIM METOJ0M
usnke Curyauus u npoGiema. AHaIU3 | UCCIIEOBAHUS IPUPOIBI
CHoco0OB pemIeHus MpodaeMsl. | (BOCIIPOU3BOANUTH, (PUKCUPOBATH
TpebGoBanus K | U3MEHEHHUs CBOMCTB O0BEKTA,
UCCIeIoBaTeNbCKOW  pabore. | aHanu3upoBaTh. COOpKa MpUOOPOB U
2 [InanupoBaHue NEATENBHOCTU. | KOHCTPYKIMHI. BpICTpanBaHue runores
TpeboBanust K 0¢GOPMIECHHIO | HA OCHOBAHUHU MMEIOLIUXCS TaHHBIX.
MIPOEKTHOM pabOThI MO (HU3HKE.
BeltonIHEHME MUKPO-TIPOEKTA B
TpyIIIe. Odopmnenne  u
3almTa.
MosekynspHast 10 «BommedbHoe» CcBOMCTBO | OOBACHATH TEIUIOBBIE SIBICHUS Ha
3| ¢usuka sHeprun. Makpo u wmukpo | ocHoBe MKT, IIpoBoauts
napaMeTpsl U HUX  CBSI3b. | UCCIIEOBATEIbCKUN IKCIEPUMEHT 110
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da3zoBpie mepexonabl. Touka
POCBL. IToBepxHOCTHOE
HaTSDKCHUE. Kanmwnsipasie
SABJICHUSA 158 JIBUXXCHHUC

KHUJIKOCTH 1O TpyOam. 3aKoH
bepHymn, mnoxseMHas cuia
KpbU1a. Mopckue — TedeHus.
['paduueckoe mpeacraBieHue
TEIUIOBBIX IIPOLIECCOB.
Pemenne 3amau B (dopmare
[TN3A.

Hekoropslie CBONCTBA
Kpuctaios.  Msrorosnenue
CaMOJIEIIbHBIX npubopoB.
W3mepenue BJIA)KHOCTH

BO3JlyXa B TIOMCUICHUM H Ha
yiure. V3MepeHue CKopocTu
UCTIapeHUs Pa3IMYHBIX
BEIIECTB. 3aHUMAaTeIbLHBIE
OTBITBI W BOIPOCHI: KHIICHHUE
BOABI B OyMakHOHl KoOpoOKe,
KHUIIEHWE BOILI KOMHATHOH
TEMIIePaTypPHI. Hsmepenue
CHJIBI MTOBEPXHOCTHOTO
HATSOKEHUS. BripanuBanue
KpHUCTAJIJIa COJTH Ha OCHOBE.

TEIUIONPOBOAHOCTH PA3IUYHBIX
BEIIECTB U JIeNaTh BEIBOBL. CTaBsAT
yueOHYI0 3a/1a4y Ha OCHOBE
COOTHECEHHSI TOTO, YTO YK€ U3BECTHO U
YCBOEHO, ¥ TOT0, YTO €L1e HEM3BECTHO.
CamocTosaTenbHO (popMyITUPYIOT
[I03HABATENBHYIO 3a/1a4y. Y MEIOT C
MOMOIIIbIO BOIIPOCOB JOOBIBAThH
HEIOCTAIOLIYI0 UHPOPMALIUIO.
Hcnonbs3oBaHne U3MEPUTEIIBHBIX
npubopoB. BeinonHeHue
71a00paTOPHBIX U MPAKTHYECKUX PadOT.

duzuka n
ANEKTPUYECTBO

11

10

DNIeKTpUUIECKHE SIBJICHHUSL.
Onexrpuszauus Ten. IlpuHnmn
paboThI CKaHepa.
ATMOc(hepHOe 3IIEKTPHUYECTBO.
I'po3oBas  Tyua. Ilpupona
monHuu.  Kakue  ObiBaroT
MOJIHUH. [TpuHDHATIBL
3JIEKTPOOE30MaCHOCTH.
OCHOBHBIE ~ XapaKTEPUCTHUKHU
JJ1.TOKA. Hecucremusie
€IMHULBI paboThI TOKA.
Pemenue 3anau.

B3anMHOEe  nputrskeHHE U
orrankuBanue  «CynTaHOBY;
ONBITBI MO  BJIEKTPU3AIHH.
HaGnronenue pa3IUYHbIX
BUJOB HMCKpPOBOTO  paspsja.
UccnenoBanue mpoBOAHUKOB U
HENPOBOJAHHUKOB
AIEKTPUYECTBA.
JI.TOKA B
ANEKTPOJIU3.
Oarapeiku.
DKCMEPUMEHTAIBHOE
JI0Ka3aTenbCcTBO 3akoHa Oma.
N3yuenue Pa3IMYHBIX
COCIMHEHUH IIPOBOJHUKOB.

[Tonyuenue
JKHUJIKOCTH,
Hsrorosienune

YrpasisitoT CBOEH MO3HABATEIBLHON U
yueOHOI 1eITeNbHOCTBIO MTOCPEACTBOM
MIOCTaHOBKH LI€JIeH, MIIaHUPOBaHMUS,
KOHTPOJISI, KOPPEKIIMH CBOMX AEHCTBUIM
Y OLIEHKH YCIIEITHOCTH YCBOEHHUS.
CpaBHHBAIOT CIOCO0 U pe3yibTaT
CBOMX JI€HCTBHI ¢ 00pa3oM — JIUCTOM
corpoBokaeHus. OOHapyKUBaOT
oTkjIoHeHUs. OO yMbIBAIOT TPUYUHBI
OTKJIOHEHUH. OCYyIECTBIAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJTb.
Hcnonbp30BaHnEe U3MEPUTEIBHBIX
npuOopoB. Beinonnenue
71a00paTOPHBIX U MPAKTHYECKUX PadoOT.
JlmarsocTtrka u ycTpaHeHHe
HEHCIIPaBHOCTEH MPUOOPOB.
BricTpanBaHue rMIOTE3 HA OCHOBAaHUU
UMEIOLINXCS JTaHHBIX.
KoHcTpynpoBanue 1 MOAEINPOBAHHUE.




Marbserusm 3 MarautHoe  mojie  3emid. | BeIAcHSIOT CBS3b MEXKTY
Kommac. MarHutoOHONOTHS. | DIIEKTPUYECKUM TOKOM M MAarHUTHBIM
MarnuTHsie OypH. | moyieM, OOBSCHSIOT CBSI3b HAIlPaBIICHUS
deppoMarHeTHKHU. Cwia | MAarHUTHBIX JIMHUA MAarHUTHOTO TIOJIS
JlopeHnua. JIBrkeHue | TOka C  HalpaBiI€HUEM TOKa B
3apsKEHHON YaCTHIIbI B | IPOBOJIHUKE.

5 OJIHOPOJAHOM MAarHUTHOMIoJe. | Beiiensior u dopMynupyrot npodiemy.
Jromunecuennus. Ilonsipueie | Ctpost JIOTUYECKHE nenu
cusiHMs. M3ydeHre MarHUTHBIX | paCCYXICHUM. YcTaHaBIMBaKOT
JUHUN TOCTOSIHHOTO MAarHMuTa. | IPUYMHHOCIEICTBEHHbIE CBSI3U
N3yuenne MarHuTHBIX CBOMCTB | CaMOCTOSATENBHO bopMynupyroT
Pa3IMYHBIX BEIICCTB. MO3HABATEIIbHYIO 1€JIb U  CTPOSIT

JICUCTBUS B COOTBETCTBUU C HEH.
CBETOBBIE 3 YerpoiictBo ontuueckux | OBnaneBaeT NPAKTUYECKUMHU
SIBJICHIS puOOpPOB. N3yuenue  HaBbIKAMU OMPEEICHUS TOKA3aTeIIs
ycTpoiicTBa (poToamnmapara. MIPEJIOMJICHUS CBETA.
Pasnoxxenue Oemoro  cBera.

6 Habmionenuss B MUKPOCKOIT U
TEJIECKOIL. Coznanue
rojorpammel.  M3rotoBnenue
KaJIEHJOCKOIIA.

OBIIEE

KOJIMYECTBO 34

YACOB IO

INPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE
9 KITIACC
HaumenoBanue | Kou-
No Pa3Ae]0B M TeM | BO OcHoBHOE coaepxaHue OcHOBHBIE BU/IBI 1eATEIbHOCTH
NPorpamMmbl 4acoB
Kunemartuka 8 CrniocoOsr omucanus | CaMOCTOSTENbHO GOPMYIUPYIOT
MEXaHUYECKOTO JBIDKEHUE. | TIO3HABATEIBHYIO 33/1a4y. Y MEIOT C
[IpsmonuHeitHOe paBHOMEPHOE | TOMOIIBIO BOMIPOCOB A0OBIBATH
TIBIKEHUE M0  TUIOCKOCTHU. | HEJOCTAIOIIYI0 WH(OpMAIIUIO.
[lepemenienue u ckopocth npu | Mcnonb3oBaHue n3MepUTEIbHBIX
PaBHOMEPHOM TPSIMOJIMHEWHOM | TpUOOPOB. BrimonmHenne nabopaTopHbIX
IBUKEHHH MO  IUIOCKOCTH. | WM MpakTU4eckux paboT. JlmarHoctuka u
OTHOCUTENBHOCTh  JBM)KCHHS. | YCTpaHEHUE HEMCITPABHOCTEH MpuOOpPOB.
KpuBonuneiinoe JBIKEHUE. | BeIcTpanBaHue TMNOTE3 HA OCHOBAaHUU
JBmxenue tena, PaBHOMEpHOE | MMerOIMXcCs JaHHbIX. KOHCTpynpoBaHue
1 JIBWKEHUE TI0  OKPYXKHOCTU. | M MOJeIupoBaHue. BrinmoaHenue

12

VYrnosas ckopocts. Ilepuon u
yactoTa BpauieHus. CKopocTh 1
YCKOPEHHE IpU PaBHOMEPHOM
JIBUKEHUM TI0  OKPYKHOCTH.
N3ydyenue nBukeHUs CBOOOIHO
najarouero rtema.  M3ydenue
JBUKEHHUS 110 OKPYKHOCTH.

3aJlaHUM 110 YCOBEPIIEHCTBOBAHUIO
npubopoB. PazpaboTka HOBBIX
BapHaHTOB ONbITOB. Pa3paboTka u
MIPOBEPKA METOIUKHU
AKCIIEpUMEHTAIbLHON paboThl. PaboTa B
MaJIbIX Tpynnax. AHAIU3UPYIOT,
BBIOMPAIOT ¥ 00OCHOBBIBAIOT CBOE
peuienue, nercreus. [Ipencrasinenue
pe3yJIbTaTOB MAPHOM, TPYIIIOBOM
JIeATETbHOCTH. Y4YacTue B IMajore B
COOTBETCTBUU C MPABUJIAMH PEUEBOTO




[MOBEIEHMUS.

Jlunamuka

HueprmansHbie CUCTEMBI
oTCUeTa. Cuna. 3aKOHEI
HeroTona. /IBumkeHue Tella moj
JIEUCTBUEM HECKOJIBKHX CHIL
JIBHM)KeHHE CHUCTEMBI CBS3aHHBIX
TEJl. MaTepUaJIbHOW TOYKU IO
okpyxHoctu.  Kmaccel  cui.
3aKOH BCEMUPHOTO TATOTEHUS.
JBrxenue IUTaHET.
UckyccTBenHbie CIyTHUKHU.
Conneunas cucrtema. Hcropus
pa3BuUTUS  INPEACTaBICHUH O
Bcenennoi. Crpoenue u
SBOJIOLHS Bcenennoii.
N3mepenne Maccel Tena  C
WCIIONb30BAHUEM  BEKTOPHOTO
paznoxeHuss cuibl. M3ydenue
KUHEMATHKH i JTMHAMHKH
PaBHOYCKOPEHHOTO  JIBH>KCHUS
(Ha mpuMepe MallMHbl ATBYna).
N3yueHue TpeHHsS] CKOJIbXKECHHUS.
Hcropudeckass pEeKOHCTPYKLIHS
onbIToB KyloHa u AMOHTOHA 1O
OTIPEJICTICHUIO BEJIMYUHBI CHUJIBI
TpeHUsi CKoybxeHus. IlepBbie
HCKYCCTBEHHBIC CITYTHUKH
3emMin.

VYpapisioT cBOei MO3HABATEIbHOM 1
y4eOHOU NeATEIBHOCTBIO IIOCPEICTBOM
MOCTaHOBKH LI€JIeH, MIIaHUPOBAaHMUS,
KOHTPOJIsI, KOPPEKIIMU CBOUX JCHUCTBUH U
OILICHKH YCHEIIHOCTH YCBOCHHSI.
CpaBHHBAIOT CIOCO0 M PE3yIbTAT CBOUX
JIEHCTBHI ¢ 00pa3IOM - JTUCTOM
corpoBoxaeHus. OOHapyKHUBaIOT
oTkioHeHUs. O0IyMBIBAIOT TPUYUHBI
OTKJIOHEHUH. OCyIEeCTBISAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJTb.
Hcnonbs3oBaHne U3MEPUTEIIBHBIX
npuOopoB. BeinonHenue 1adb0paTopHbIX
U TIpaKTHYeCKuX padot. J[marnoctuka u
yCTpaHEHHE HEeUCIpaBHOCTEH TPpUOOPOB.
BricTpanBaHue TUIoTe3 Ha OCHOBaHUU
uMmeronmxcs JaHHbix. KonctpynpoBanue
U MOJICIIUPOBAHHUE.

Nmmynsc.
3aKoH
COXpaHEHUs
UMITyJIbCa

Nmnynsc. 3MeHeHne umiyibca
MaTtepuaabHO Touku. Cucrema
TeNl. 3aKkoH COXpaHEHUs
HMITyJIbCA.

CamocTtosTenbHO GOPMYIIUPYIOT
MIO3HABATENBHYIO 3a/1auy. YMEIT (WIn
pa3BUBAIOT) CIOCOOHOCTH C MOMOILBIO
BOIPOCOB J10OBIBATH HEJIOCTAIOIIYIO
uH(popmanuio. Pabora B ManbIx rpymnmnax
Ha/l AITOPUTMOM pEeLIeHUs 3a1a4 10
YKa3aHHOH TeMe (Ha mpumepe
BUJICOMATEPHAIIOB U3 HHTEPHETA).

Cratuka

PaBHOBecue Tena. MOMEHT CUJTBI.
VYcnoBusi paBHOBeCUsI TBEPAOTO
tena. [lpocTble  MeXaHU3MBI.
OmnpeneneHne LEHTPOB  Mace
pa3IUYHBIX TN (TPH crocoba).
[Ipumenenue IIPOCTBIX
MEXaHU3MOB B CTPOUTEIbCTBE:
OT 3eMJIHKH J0 HeOocKpeoba.
UccnenoBanue KOHCTPYKIIUHU
BEJIOCHUIIEIA.

YrpasistoT CBOEH MMO3HABATEIBHON U
y4eOHOM JeATETHFHOCTHIO TOCPEICTBOM
IMOCTAHOBKH LIEJIEH, IUIAHUPOBAHUS,
KOHTPOJIsI, KOPPEKIIUU CBOUX JEUCTBUI
Y OLIEHKHU YCIIEITHOCTH YCBOCHHMUSI.
Brigenstor u popmynupyrot
M03HABATEJIbHYIO LIEJb. Boiiendror
KOJINYECTBEHHBIEC XapaKTEPUCTUKHU
00BEKTOB, 3aJJaHHBIE CIIOBAMH.
[TpruHMMaKOT MO3HABATEIBHYIO L€ U
COXPAHSAIOT €€ IPU BBITOJIHEHNUN
yaeOHbIX neicTBuil. OCO3HAIOT CBOU
neucTBus. MIMeroT HaBBIKU
KOHCTPYKTHUBHOT'O OOIIICHHS B MaJIBIX
rpynmnax

Mexanuueckne
KOJIeOaHUs U
BOJIHBI

12

MexaHudeckue KoJIeOaHusl.
[IpeoOpa3oBanue sSHEPrUH MpU
MEXaHUUYECKUX KOJEeOaHUAX.

CamocTosTenbHO (GOpMyITUPYIOT
[I03HABATENBbHYIO 3aJa4y. Y MEIOT (WK
Pa3BUBAIOT) CIIOCOOHOCTH C TTOMOIIBIO

1o




MaremaTuuecKuid U mpy>KMHHBII
MAasITHHKH. CBo0Ooausble,
3aTyXallue U BbIHYXJICHHbBIE
KoJieOaHusl. Pe3zonanc.
Mexanudeckue BOJIHBL. JljiHA 1
CKOpPOCTb BOJIHBI. 3BYK.
N3yuyenue koieOGaHUl HUTSIHOTO
U TNPYKUHHOTO  MasiTHUKOB.
CtpyHHBIE MY3bIKaJIbHbBIE
uHctpymeHTbl. KoneOaTenbHbie
CHCTEMBI B IPUPO/JIC U TEXHUKE.

BOIIPOCOB JTOOBIBaTh HEJIOCTAIOIIYIO
uHpopmanuto. PaboTa B Manbix
rpymnmnax Haj aJrOpUTMOM pPEIICHUS
3a/1a4 10 YKa3aHHOM TeMme (Ha mpumepe
BUJICOMATEPHATIOB U3 UHTEPHETA)

DJIEKTPOMArHUTHBI
€ KoJIeOaHus u
BOJIHBI

IlepeMeHHBIN  3JIEKTPUYECKUI
Tok. KonebarenbHblil KOHTYD.
BoinyxkaeHHsle U cBOOOAHBIE
OMkonebanus. OM BOJHBI U UX
CBOMCTBA. [IpuHIHATIBL
paavocBA3M U TEIEBUACHMUSL.
Brnusane OM  wusnydeHuit Ha
KUBBIE OpraHU3MBlI.
W3rotoBnenue yCTaHOBKHM st
JIEMOHCTPALIMH OTBITOB 110 DOMMU.
DNEeKTPOMarHuTHOE U3JTyYeHUE
CBY-nieun.

Pa3paboTka HOBBIX BapMAHTOB OIIBITOB.
Pa3paboTka u npoBepka METOIUKH
SKCIIEpUMEHTAIBHOM padoThl. PaboTa B
MaJlbIX rpynnax. AHaJIU3UPYIOT,
BbIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pewenue, nercreus. IIpencrasienne
pe3ynbTaTOB MapHOM, IPYIIIOBOU
JIESATEIIBHOCTH. ¥YYacThe B AUAJIOre B
COOTBETCTBUU C IIPAaBUIIAMU PEUEBOTO
IIOBE/ICHHUS.

Onruka

HUcrounuku cBera. JledicTBus
cBeTa. 3aKOH MNPSMOJIMHEHHOTO
pacnpocTpaHeHHus CBeTa. 3aKOH
oTpaxkeHus cera. IlocTtpoeHue
M300paKeHH B MJIOCKOM
3epkasie. 3aKOH TMPETOMIICHHS
CBETa HAIUJIOCKOM TI'paHMIIE JBYX
OJIHOPOJIHBIX TMPO3PAvHbIX Cpel.
[Ipenomnenue cBera B IMpuU3ME.

Hucnepcuss  ceera.  SIBneHue
IIOJIHOTO BHYTPEHHETO
otpaxeHud. Jlunzel. Tonkue
JINH3BL. [Toctpoenue
n300pakeHUH, CO3/1aBaeMBbIX

TOHKMMHU JuH3aMu. [1a3 wu
3penue. Ontuyeckue NpudOPHI.
OKcrnepuMEHTalIbHAsl MpPOBEpPKa

3aKOHa  OTpakK€HUs  CBeTa.
W3mepenue noKaszartess
npenomMiieHns Boasl. M3mepenue
(dhoxycHOTO paccTosiHus
coOuparomierd nuH3bl. McTtopus
UCCIIEI0BaHUS CBETOBBIX
SIBJICHU.

Hcropuueckass pEeKOHCTPYKLIMS
TEJIECKOIIa TIannies.
M3rorosienue kaneiifockona.

VYpaBisAOT cBOEH MO3HABATEIBLHON U
yueOHOM e TeIbHOCTHIO TIOCPEICTBOM
IIOCTAaHOBKH LIeJIeH, IIaHUPOBaHMS,
KOHTPOJIsI, KOPPEKIIMU CBOUX JECUCTBUI
Y OLIEHKH YCIIEIIHOCTH YCBOEHHUS.
CpaBHUBAIOT CIIOCO0 U pe3ybTaT
CBOMX JIeHCTBUI C 00pa3IOM - JTHUCTOM
conpoBoxaeHus. OOGHapyKUBAIOT
oTKJIOHEeHUS. OO1yMBIBAIOT IPUUUHBI
OTKJIOHEHU . OCyIIeCTBISAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
Pabora B manbIx rpynnax. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4,
o0cyXJIeHUE pe3yNbTaToB, IOCTPOECHUE
rpaduuecKoil 3aBUCUMOCTH TOKa3aTess
MIPEJIOMIIEHHUS CBETA OT €0 YaCTOThI

duzuka atoma u
aTOMHOTO siApa

Crpoenue aroma. [lornomenue u
UCIyCKaHWE CBETa AaToOMaMu.
Ontuyeckne cnekTpbl. OMBITHI
Pesepdopna. [TnanerapHas

Pa3paboTka HOBBIX BapHAHTOB OIIBITOB.
Pa3paboTka 1 mpoBepka METOUKU
AKCIIEpUMEHTANIbHON paboThl. PaboTa B
MaJbIX rpynnax. AHaJIU3UPYIOT,

[HEN
xS




MOJEIb aToMa. Ctpoenue
aTOMHOTO siipa. 3apsoBO€ U
MaccoBOE€ YucIa. SlnepHble CUIIbIL.
DHeprusi CBSI3U aTOMHBIX SJIEP.
3aKOH pauOaKTUBHOTO pacmaja.
Anbda- wm Oera-pacmapl.
[IpaBuna cMmemenus. SnepHbie
peakuuu. JleneHue H CUHTE3
sanep. SlmepHas  JHepreTuka.
Wcrounuku sneprun CosHua u
3Be3n. Peructpanus smepHBIX

W3JIyYCHHM. Bnusinue
PaauOAKTUBHBIX M3JyYCHHH Ha
JKUBBIC OPTraHU3MBl.

JlozumeTpusi.  DKOJIOTUYECKHE
MPOOJIEMEBI SIICPHON SHEPTETHKH.
Hctopuss u3ydeHuss  aroma.
Namepenne KII conHeuHoit
Oarapewu. HeBunumsie
U3YYCHUsST B CIEKTPE HArpeThIX
TEJL.

BBIOMPAIOT U 00OCHOBBIBAIOT CBOE
peuienue, nercreus. [Ipencrasinenue
pe3yJIbTaTOB MAPHOM, IPYIIIOBOM
JIeSITEIbBHOCTH. Y4acTue B AUaore B
COOTBETCTBUU C IIPABUJIAMHU PEYEBOIO
noseneHus. Pemenue
AKCIIEPUMEHTAIIBHBIX 33/1a4.
BeinonHenue npakTHuecKon paboThl B
MaJbIX rpynmnax, o0cyxaeHue
pe3ynbTaToOB

OBIIEE

KOJUYECTBO
YACOB 11O
INPOI'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

Tema ypoka

KoaunuecTBO 4acoB

Bcer
0

Kontpo
JbHbIE
padoThI

paxkTnye
cKHe
padoThI

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

BBoanoe 3ansitue. MHCTpyKTax 1Mo
oxpaHe Tpyja Ha 3aHsaTusx. Llenu u
3a/1auM Kypca pusnku

DkcnepuMeHTanbHass padora No 1
«OnpeneneHre IEHBI  JICICHUS
pa3IMYHBIX TPUOOPOBY

OkcnepuMeHTanbHas pabora Ne 2
«Omnpenenenne reOMETPUYCCKHX
pa3MepoB Te»

Usrorosnenne HU3MEPUTEIILHOTO
HAJIMHIpA

OkcnepuMeHTanbHass pabota Ne 3
«M3MepeHne TemMrepaTypsl T

OkcnepuMeHTallbHasg pabora Ne 4
«/3mepeHne pa3MepoB MaJbIX T

OkcnepuMeHTallbHass pabota Ne 5
«MI3mMepeHrne  TOJILMHBI aucTa
Oymaru

OkcnepuMeHTanbHas pabota Ne 6
«3MepeHne CKOpPOCTH JBUKEHUS
T

OKkcnepuMeHTanpHas  pabora  Ne7
«M3mepenne Macchl 1 Karim BOIBD»

10

OkcnepuMeHTanpHas pabota Ne 8
«M3MepeHne  IUJIOTHOCTHM  KYyCKa
caxapa»

11

OkcnepuMeHTanbHass pabora Ne 9
«/M3MepeHne IIOTHOCTH KyCKa MBLUIaY

12

OkcnepuMeHTanbHas pabora Ne 10
«OrmpeneneHue BHYTPEHHETo o0beMa
my3bIpbKa’’

13

OkcnepuMeHTanbHass pabora Ne 11
«MccnenoBanne 3aBUCHMOCTH CHIIBI
TSKECTH OT MaccChl TeIa»

14

OkcniepuMeHTanbHass pabora Ne 12
«Omnpenenenue Maccel U Beca
BO3/1yXa B KOMHATE»

15

OkcriepuMeHTanpHas padora Ne 13
«CrnoxeHue CHJI, HalpaBJICHHBIX 110
OJIHOU IIPSIMOID)

16

DKcrepuMeHTanbHas padora Ne 14
«3MepeHne KECTKOCTU MPYKUHBD)

16




17

DKcrepuMeHTanbHass padbora Ne 15
«M3mepenne kod3ddunmenta cuibl
TPEHHSI CKOIBKESHUS

18

Urpa «Puznyecknii peiiepBepk»

19

DOkcnepuMeHTanbHass padora No 16
«HccnenoBanue 3aBUCUMOCTH
JAaBJICHHSI OT TUIOIIAIHA TOBEPXHOCTH)

20

OkcnepuMeHTanbHass padbota Ne 17
«Omnpenenenue JIaBJICHUS
IIWJIMHIPUIECKOTO TEIa»

21

OkcnepuMeHTanbHas padora Ne 18
«Bpruucienue cuibl, ¢ KOTOPOil
atMocdepa JaBUT Ha MOBEPXHOCTH
CTOJIaY

22

DkcniepuMeHTanbHas pabora Ne 19
«Onpenenenue MaccChbl Tea,
TJIABAIOLIETO B BOJE»

23

DkcniepuMeHTanbHas pabora Ne 20
«OmnpeneneHne MIOTHOCTH TBEPAOTO
Tena

24

OkcnepuMeHTanbHas pabora Ne 21
«Onpenenenne 00beMa KycKa JIbaa»

25

OkcnepuMeHTanbHass pabota No 22
«M3yueHune yclIOBHS IIABAHUS TEIDY

26

Wrpa «3Be31HbIH Yacy

27

OkcriepuMeHTanbHast pabora Ne 23
"Beruncnenue paboThI,
COBEPIICHHON IIKOJIBHUKOM IIpH
noxseMe ¢ 1 Ha 4 arax"

28

OkcnepuMeHTanbHast pabota Ne 24
«Bbruncnenune MOIITHOCTH,
pa3sBUBaeMON  IIKOJBHUKOM  MpHU
noaseme ¢ 1 Ha 4 3tax»

29

DKcrnepuMeHTaIbHas padoTa Ne25
«OmnpeneneHue BBIATPHIIA B CHIIE,
KOTOpBIH naeT MMOABHIKHBIN u

HETTOABVKHBINA OJIOK»

30

OkcnepuMeHTanbHas pabdora Ne 26
«HaxoxxeHne eHTpa TSHKECTH TIOCKOU

hurypbDy

31

OkcnepuMeHTanbHas pabora Ne 27
«Brraucnenne KIIJI HaAKJIOHHOM
TUIOCKOCTH

32

OkcnepuMeHTanbHas pabora Ne 28
«3MepeHne KUHETUYECKOH BSHEpruu
Tena»

33

OkcnepuMeHTanbHas pabora Ne 29
«3MepeHune MoTeHIUATIbHOU SHEPTUM)

34

Wrpa «Pu3uka BOKpYT HACH

17




ITIOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC

Tema ypoka

KoaunuecTBO 4acoB

Bcer
0

Kontpo
JbHbIE
padoThI

paxkTnye
cKHe
padoThI

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

BBogHoe 3anaTue. MHCTpyKTa) 110
OXpaHE TPyAa Ha 3aHATUAX.
OkcnepumenTanbHas padora Ne 1

« M3mepenne Gpu3naeckux BEITMYUH
C MOMOIIBI0 TP POBOI
1abopaTopun UMIOCTPOCHUE
rpauKOBY

DxcnepuMeHTanbHas padora No 2
«HccnenoBanue 3aBUCUMOCTH CHJIBI
YIOPYTOCTH OT BECa TEJIa»

OxcnepuMmenTanbHast padora Ne 3
« MccaenoBanue 3aBUCUMOCTH CHUJIBI
TPEHHS OT MPHIKUMAIOIICH CUITBI

Pemenue 3anau B popmate [IM3A

Yro Takoe HayyHbII IPOEKT U KaK
ero noAroroButh? Cutyauus u
npobiiemMa.

AHanu3 cnoco0oB pelIeHus
npobsiemsl. TpeGoBanus K
HCCJIeI0BATENbCKOM padorTe.
[ImaHrpoBaHue AESTETbHOCTH.

TpeboBanust k opopMIIEHUIO
MPOEKTHOM paboThl MO (hU3HKE.

OkcnepuMmeHTanbHas padbora Ne 4
« BeinosiHEHME MUKPO-TIpOEKTa B

rpynmne

«Bomnmie6Hoe» CBOWCTBO YHEPTHH.
OkcnepuMenTanbHas pabora Ne 5

« DKCIEPUMEHTATHHOE
JI0KA3aTeJIbCTBO Pa3Inyusl CBOMCTB
BEILIECTB B PA3JIMYHBIX arperaTHbIX
COCTOSTHUSIX.

10

Bonsinoit map B atmocdepe.
OkcniepuMmeHTanbHas padora Ne 6

« I3Mepenne ckopoCcTH UCIapeHust
pa3IMYHBIX BELIECTB.

11

IToBEpXHOCTHOE HATSKEHUE.
Kanunnsipusie saBienus.
DKcrnepuMeHTalIbHas padora No 7

« I3Mepenue cuibl MOBEPXHOCTHOTO
HATSHKCHUS.

12

3akoH bepHynnu, nogbemMHas cuiia
KpbLJIa U IBUYKEHUE KUIAKOCTHU 110
TpyOaM. Mopckue TeUeHUsI.
OkcniepuMmenTanbHas padora Ne 8

«Illapuk B a3poIMHAMUYECKOI
18




TpyOe»

13

DKcrnepuMeHTanbHas padora Ne 9

« 3aHUMAaTEbHBIE OTBITHI U
BOIIPOCHI: KUTIEHUE BO/JIbI B
OyMa)kHOU KOpOOKe, KUTIEHUE BOIbI
KOMHATHOM TEMIIEPATyphI»

14

['padmyeckoe npeacTaBieHne
TEIJIOBBIX IPOLIECCOB.

15

Pemenue 3amau B popmare [1M3A.

16

Hexotopsle cBOMCTBAa KPUCTAILIOB.
DKkcnepuMeHTaabHass padora Ne 10

« BeIpamuBaHue Kpucrasuia CoJIv Ha
OCHOBE»

17

OkcnepuMeHTanbHas padora Ne 11
«M3roroBnenune Makera
KPUCTAJUIMYECKON PELIeTKN
KOMIIO3UTA

18

OkcnepumenTanbHas padora Ne 12
« N3yuenne padotsl JIBC Ha Mmakere
Y 3JIEKTPOHHON MOJEIN

19

OkcnepumenTtanbHas padora Ne 13
«mpubop Ban ae ['paada; onpIThI 110
DIICKTPU3AIAN)

20

OkcnepuMmenTanbHas padora Ne 14
«HccnenoBanue mpoBOJHUKOB U
HENPOBOJIHUKOB AJIEKTPUYECTBA.

21

OkcniepumenTanbHas padora Ne 15
« M3roToBienue Gatapeiki.

22

OkcniepumenTtanbHas padora Ne 16
«IlonmydyeHue 3J1.TOKa B ) KUJIKOCTH,
JJIEKTPOJIU3.

23

OkcnepumenTanbHas padora Ne 17
« M3ydyeHnue paboThl cBeTO- U GOTO-
nmona

24

OkcnepumenTanbHas padora Ne 18
« Pemenue nmpakTuyeckux 3ajad Ha
COCTABJICHUE DJIEKTPUYECKUX CXEM.

25

OkcriepuMmenTtanbHas padora Ne 19
« I3Mepenue conpoTuBIIeHUS
pa3JIMYHBIX IPOBOJIHUKOB

26

OkcniepuMmenTanbHas padora Ne 20
« 3aHUMAaTENbHBIN OMBIT: CEP/LIE HA
Oarapeiike

27

OkcnepumenTanbHas padora Ne 21

« 3aHUMAaTEIbHBIN OIBIT: BPAILICHUE
JKUIKOCTH OT IIEKTPUYECTBA,
CBETALIMECS OI'ypLbI

28

OkcniepuMmenTanbHas padora Ne 22
« I3ydyenue pa3nnyHbIX COEAUHEHUI
IIPOBOJHUKOB.

29

OkcriepuMeHTanbHas pabota Ne 23
N3ydyeHne MarHuTHBIX CBOMCTB
PA3JIMYHBIX BCIICCTB»

30

KCIepruMeHTanbHas padora Ne 24




«M3yueHne MarHuTHBIX JIMHUN
IIOCTOSIHHOTO MarHuTa»

31

DKcrepuMeHTaiabHas padora Ne 25
« DeppoMarHeTUKN»

32

DKcrepuMeHTaiabHas padora Ne 26
N3roroBiieHue Kajnen10cKona.

33

DKcrepuMeHTaiabHas padora Ne 27
Paznosxenue 6enoro ceera.

34

YCTpOHCTBO ONITUYECKUX MPUOOPOB.
N3yuenue ycrpoiicTBa
doToamnmapara.
OkcniepuMeHTanpHas padora Ne 28
Habmroienust B MUKpOCKOII U
TEJIECKOTI.

INIOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC

Tema ypoka

Koan4yecTBO 4acoB

Bcer
0

Kontpo
JbHbIE
padoThI

IIpakTnue
cCKHe
padoThI

DJIEeKTPOHHbIE
mudposbIe
o0pa3oBaTte/ibHbIE

pecypchI

Bsonnoe 3ansaTue. MacTpyKTax mno
OXpaHe Tpy/la Ha 3aHATHUSAX.
Crioco0Obl MEXaHUYECKOTO IBHKEHUS
KaK cIiocoObl ONMCAHUS
(YHKIIMOHAJIbHBIX3aBUCUMOCTEH

[IpsmonnHeHOE paBHOMEpPHOE
JBIKEHUETIO TIockocTh. CMOTps, U3
KaKol TOYKH HaOJI0IATh.

OTHOCHUTENBHOCTD IBUKEHUS.
Cnoxenue nprwxeHuit. [Ipunnummn
HE3aBUCUMOCTH ABUKEHUNA

N3yuenne nBuxeHus CBOOOTHO
najaromiero tena. Mzyuenue
JBUKCHHSITENA TI0O OKPYKHOCTH

Kyna u kak noserena BuIlIHeBas
kocTouka? Pacuer TpaekTopun
JBUKEHMSI TEJ U TIEPCOHAKEN
paccka3oB 0 MioHxay3eHe

Hcropuueckast peKOHCTPYKILIHS
onbITOBI anuies mo onpeneneHuo
YCKOPEHHSI CBOOOTHOTO TaJCHUS

[TpuntuIBl paboTH MPUOOPOB IS
U3MEPEHUS CKOPOCTEN U YCKOPEHUN

Cuna Bonu, cuia yOeKIeHHs WK
cuiia —(hu3nyeckasi BeJauuuHa?

N3mMepenne maccol Tena ¢
WCIIO0JIb30BaHUEM BEKTOPHOTO
pa3IoKEeHUs CUIT

20




10

JBm>xeHue Tenna moj ASHCTBUEM
HCCKOJIBKUX CHUJI.

11 | Pemenue TUnoBbIX3a1a4
MPAKTUYECKOI0 XapaKTepa Ha 3aKOHBI
Hprorona

12 | JBmKeHUE CUCTEMBI CBA3AHHBIX TEN

13 | UcTtopust pa3BUTHS NPEICTABICHUN O
Bcenennoii. ConHeunas cuctema.
JIBM>KeHHe TUIaHeT U UX CITYTHHKOB

14 | OtkpbITHs Ha KOHUMKe niepa. [lepBbie
HCKYCCTBEHHbIE CITYTHUKHU 3eMJIN

15 | IIpoexTHas paborta

16 | 3ammra DpoOeKTHbIX padoT

17 | Umnynbe. 3aKOH COXpaHEHUS
uMIynbsca. Pemienue TUIOBBIX 3a1a4
MIPAKTUYECKOrOXapaKTepa

18 | PeakTuBHOE ABMXEHHE B MPUPOJIE U
TEXHHUKE

19 | Paccaenoanme JITII ¢ momompio
3aKOHA COXPaHEHUs UMITYJIbCca

20 | OnpenerneHue HEHTPOB Macc
Pa3IMYHBIX TEJ

21 | IlpuMeHeHue NpoCThIX
MEXaHH3MOB BCTPOUTEIHCTRE:

OT 3eMJISTHKU JT0 HEOOCKpeOOoB
22 | Buabsl MaATHUKOB U X KOJI€OaHUIA.
MastHuk ®@yko. KonebarenbHbie
CUCTEMBI B IIPUPOJIC M TEXHHUKE
23 | [IpoexTHast pabota
24 | 3amuTa NpoeKToB
25 | DkcriepuMeHTalbHas IPOBEPKA
cBOMCcTB OM BOJIH
26 | HccrnenoBanue 2JIeKTPOMAarHuTHOTO
uznydenusi CBY - neun
27 | UccnenoBanue CBETOBBIX SIBICHUMN.
Pemenue Tumnos 3ama4y
MPAKTHYECKOTOXapaKkTepa
28 | Co3gaHue Mojienu Kajieiaockona
29 | DkcriepuMeHTalbHAs IPOBEPKA
3aKOHA OTPaKCHHsI CBETA.
N3mepenune mokazaTensnperoMICHUs
BOJIBI
30 | Co3znanue Mozaeny nepucKona
31 | Bupasl paanoakTUBHBIX U3ITYYEHHUH.
Bnusinue pagnoakTUBHBIX
M3JTy4EeHUH Ha KUBbIE OPTraHU3MBI

32 Croco05I 3alATEI OT
PaAMOaKTUBHBIX U3ITyYEHUI

33 | Brruucnenue KIIJI conaeunoi
Oarapeu. [IpoekTHas padbora

34

231211111/1Ta IIPOEKTOB




MeToabl 00yyeHus1 1 GOpMbI OPraHU3ANUM IEATETLHOCTH 00yYAI0IIUXCH.

Peanusanus nmporpaMMbl BHEYPOUYHOH AEATEIBLHOCTH «IKCHEPHUMEHTaIbHAS (pU3MKa» MpeanosaracT WHIUBHIYAIbHYIO M TPYIIIOBYI0 paboTy
00y4JaroIuxcs, IIaHKPOBAHUE U MPOBEICHUE UCCIICI0BATEIHCKOTO SKCIIEPUMEHTA, CAMOCTOSTEIIbHBINA COOP TAaHHBIX JIJIS PEHICHHS IPAKTUICCKUX
3aj1a4, aHaJIM3 U OIICHKY IOJIyYCHHBIX PE3YJIbTaTOB, U3rOTOBJICHHE TIOCOOMH 1 Mojieneil. [IporpamMMa npeaycMaTpuBaeT He TOJIBKO 00ydarone u
Pa3BHBAIOIIKE IE]TH, €€ pean3alis CIIOCOOCTBYET BOCIIMTAHHMIO TBOPUYECKOW TMUHOCTH C aKTUBHOM )KU3HEHHOM MMO3HIIKeH. BEICOKHX pe3y/bTaToB
MOTYT JOCTHUYb B JAHHOM CJIyda€ HC TOJIbBKO YYCHUKU C Xopomeﬁ IIKOJILHOMU yCneBacMoOCTbI0, HO U BCC I_[eJ'ICYCTpeMJIéHHLIe AKTUBHBIC peGHTa,
YK€ C/eNaBIue CBOU Mpo(ecCHOHATBLHBIN BBIOOD.

(I)OpMI)I KOHTPOJIA U OHCHOYHBIC MaTECpHAJIbI.

KauecTBO MOAr0OTOBIEHHOCTH YYAIUXCSl ONPEIEIISIETCS KaYeCTBOM BBIIIOJHEHHBIX UMU paOoT. KputeprueM oLieHKH B JJaHHOM Cllydae SIBJISETCS
CTEIEHb OBJIAJICHUS HABBIKAMH PaOOThI, CAMOCTOATEIBHOCTD  3aKOHUEHHOCTh Pa0OThI, TIIATEIbHOCTh SKCIIEPUMEHTA, HAYyYHOCTh IIPeJ1araeMoro
pereHust MpoOIeMbl, BHEUTHUNA BUI M KQYE€CTBO PabOTHI MPpUOOpA MM MOJIENTH, COOTBETCTBUE HCCIIEI0BATEIBCKON paboThl TpeOyeMbIM HOpMaM U
npaBuiaM odopmiieHus. [loompurensHoOi GOPMOI OLEHKH TpyJa YYalIuXCs SBISIETCS JEMOHCTpPAIUs padOT, BBIIOJIHEHHBIX YYalIUMUCST U
BBICTYIIJICHUE C pe3yJbTaTaMu MCCIEOBAaHUI MNepea pa3IuuHbIMU ayIUTOPHAMM (B Kjacce, B CTapUIMX M MIAJUIMX KJaccaxX, YUUTENsSIMH,
Me1IaroraMy JIOTIOJTHUTENILHOTO 00pa3oBaHMs) BHYTPH IMIKOJBL. Pabora ¢ y4eOHBIM MaTepuasioM pa3HOOOpa3HBIX (OPM JaeT BO3MOKHOCTH
KaKJOMY MX y4alllUXcCsl IPOSBUTH CBOM CIIOCOOHOCTH (B 00JIaCTH CHCTEMAaTH3allUM TEOPETHUYECKUX 3HAHUI, B 00JACTH pEIIeHUs CTaHAAPTHBIX
3ajja4, B OOJacCTH pelIeHHs HEeCTaHAAPTHBIX 3ajay, B 00JacTh HccienoBaTrelabckod paboTsl M T.4.). CUTyauuu ycmexa, CO3Jaroliue
MIOJIOKUTETIbHYIO MOTUBALIMIO K €S TEIIbHOCTH, SIBJISFOTCS] BXKHBIM (DAKTOPOM pa3BUTHSI TBOPUECKUX U MIO3HABATEIBHBIX CIOCOOHOCTEH yyaIuxcsl.



YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIS1 YYEHUKA

o VuebHuk Ousznka 7 kinacc OI122 [pocsemenne 2024 rog YMK @usuka Astops! [lepsimkun U.M., FiBanos A.1.
e  VueOHuk Ousnka 8 kinacc bazoseiii yposerb ®OI122 [pocsemienne 2024 ronq YMK dwusuka Astopsl [lepsimkun M. M, MBanos A. U.

e VYuebHuk ®usnka 9 knacc bazossiit yposens ®I122 ITpocsemmenue 2024 rox YMK @usnka Astops! Ilepsiukun Y. M, ViBanos A. 1.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

— CucreMa OIEHKH TOCTH)KCHUH TNIAHUPYEMBIX MPEIMETHBIX PE3YJIbTaTOB OCBOSHHSI yueOHOTO npenmMeTa «Du3nkay : MeToJUIecKre
pekomenganuu. — ®I'BHY «ACPO», 2023. — 99 c.
— JIoCcTH)XeHHEe METApPEIMETHBIX PE3YJIbTATOB B paMKaxX U3yUEHUs IIPEIMETOB €CTECTBEHHO-HAYYHOTO OJI0Ka (OCHOBHOE 00I1Iee 00pa3oBaHue) :
Metoauueckue pekomenaanuu. — ®I'bHY «1MCPOy, 2023. — 136 c.
— @usuka. Peanuzanus tpedoBanuit ®I'OC ocHoBHOTO 00111€TO 00pa3oBanus : MeToauueckoe nocooue st yuurens. — OI'BHY «M1CPO PAO», 2022.
-53c.
— @usuka. 7 kinacc (yriayOn€HHbIN ypoBeHb). Peanusanus tpedoBanuit ®1'OC ocHOBHOro 00111ero 00pa3zoBaHus : METOAMUYECKOE Tocodue AJis
yuutens. — DI'BHY «ICPO PAO», 2022. — 81 c.
— Meroandeckue pekoMeHAaH Mo GopMUpOBaHUIO (PYHKIIMOHATIEHON TPaMOTHOCTH 00yUYarOIUXCs 5—9 KIacCOB € UCMOIb30BAHUEM OTKPBITOTO
0aHKa 3aJaHui Ha TUQPPOBOI MIaTdopMe Mo HMIECTH HAPABIEHUSM (YHKIIHOHATBHON
IPaMOTHOCTH B Y4€OHOM IIPOLIECCE U /IS TPOBEJCHHUS BHYTPHUIITKOJIBHOTO MOHUTOPUHTA (POPMHUPOBAHUS (PYHKIIMOHATBHON TPaMOTHOCTH
obyuatontuxcs. — DI'BHY «ICPO PAO», 2022. — 360 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Metoanueckue mocodus u pekomenaanuu mo ¢usuke. — URL: https://edsoo.ru/mr-fizika/

— Metoauueckue BUICOypOKH (B ToM uncie, o ¢pusuke). — URL: https://edsoo.ru/metodicheskie_videouroki/

— Meroanueckue nHTepakTuBHBIE Keicel. — URL: https://edsoo.ru/metodicheskie_kejsy/

— BupryanbHbie 1abopaTopHbIC B IPaKTHYECKHE paOOThI Ha YIITyOJIEHHOM YpOBHE OCHOBHOTO 001ero oopazoBanus. — URL:
https://content.edsoo.ru/lab/

— Metoandeckuii xypnan «O0pa3 neictBusi». — URL: https://od-instrao.ru/



