MHUHHCTEPCTBO IPOCBELIEHUSI POCCHIICKOY ®EJIEPALIAHA
MunuctepeTBo obpazoBanus Openbyprekoit obnacTu
Ynpasnenue obpasopanreM aamunuctpauuu MO "ropoxn Byrypycnan"
MAOY "T'umnazus Ne 1"

-

WOE.A oy, <A

PACCMOTPEHO COI'JTACOBAHO
HIMO yuwureneii ecTecTBEHHO- 3amecturens no BP
HAYYHBIX AUCLMIUTHH i

o

A . JloruHoBa

Pykosoaurens HIMO
porokon Ne _ 7.
< & ] T.A.AcakoBa
Tpotokon Ne 7 . oT "JD " Of 20A4 . I
oT "of; " Of 2024 r.

Kyabmun Oner AnekcaHapoBuy

MHH=562400925831, CHWI1C=04438943576,

E=( i il.ru, C=RU, S=OpeH6yp! obnactb,
L=BYIYPYCIAH, O="MYHULMNANBHOE
ABTOHOMHOE OBLEOBPA3OBATEJIbHOE
YUYPEXOEHUE "TUMHA3NA Ne 1™
MYHUUMMANBHOMO OBPA30BAHUA "TOPOL
BYIYPYCNAH"", G=Oner AnekcaHaposuy, SN=Ky3bmuH,

CN=Ky3bmuH Oner AnekcaHapoBuy
A MOATBEPXKAAI0 3TOT AOKYMEHT
2022-09-02 09:22:35

PABOYASA ITIPOI'PAMMA
10 BHEYPOYHOH JIeATeIIbHOCTU
y4eOHOro Kypca
«Du3mKa B UCCIIEIOBAHUIX)

115 8 Ki1acca OCHOBHOTO 0011ero o6pa3oBaHus
Ha 2022-2023 y4yebHslit rox

CocraBHTeb:
[IlatunoBa Huna Hukonaesna
YUYUTENb MATEMAaTHKU U (PU3UKH

Byrypycnan, 2022



IHHOACHUTEJIBHAA 3AIINCKA

BHeypouHas 1eSTeNbHOCTD SBISIETCS COCTAaBHOM 4acThi0 00pa30BaTEIbHOIO Mpoliecca U OJTHOM
u3 (opM OpraHu3anuy cBOOOJHOTO BpeMeHH oOydatonmmxcs. B pamkax peanmuzauuun @I'OC OO0
BHEYpOUHAasi JIEATEIbHOCTh — 3TO OOpa3oBaTeibHas NEATEIbHOCTh, OCYIIECTBIsieMas B (opmax,
OTIIMYHBIX OT YPOYHOH cHCTEMbl OOYYCHHS, W HANpaBICHHAs Ha JOCTIKEHUE TUIAHUPYEMBIX
pe3yJbTaTOB OCBOEHHUS 00Opa30BaTENbHBIX MPOrpaMM OCHOBHOTO oOmiero oOpa3oBaHHs. ITO
COBOKYITHOCTh BCEX BHJIOB JCSATCILHOCTH YYAIIUXCS, B KOTOPBIX PEIICHUE 3a7a4 BOCIUTAHUS
JIOCTUTAETCs HauboJsiee YCIelHo.

B HenpepriBHOM 00pa30BaHUM JIMYHOCTH OTPOMHYIO Ba)KHOCTh MPUOOPETAIOT BOMPOCHI C
BBIOOpOM TIpouIIs JanbHEHIIEro 00ydeHus: Ha CTapileld CTyneHu obmiero oOpa3zoBanus. JlanHas
porpaMMa paccurTaHa Ha MOATOTOBKY YYaIIUXCsl K BEIOOPY (PH3MKO-MAaTEMaTHIECKOTO NMPOGUIIs U
YCIELIHOM c/Jauu SKCIIEPUMEHTAIbHON YacTH SK3aMeHa Mo (pu3ukKe.

B mxonmpHOM Kypce ¢u3uku 7-9 Kinaccel Mayo yIenseTcss BpEMEHH Ui TPOBEACHUS aHa3a
SKCIIEPUMEHTANBHBIX JIaHHBIX, XapaKTePU3YIOUIMX 3HAa4eHHs] (U3HUECKUX BEIUYHUH, NpU
BBITTOJIHEHUH J1a0OPaTOPHBIX pabOT, YTO B CBOIO OYEpPEAb CYKACT MPEICTABICHHUS O BO3MOKHOCTH
MOJTyYEHUsl HETPaBUIBHBIX PE3yAbTAaTOB NpPHU MPOBEACHHM HKcIepuMeHTta. [laHHas mporpamMma
MO3BOJISIET JIMKBUIMPOBATH JAHHBIA MPoOET W TMO3BOJSET TOATOTOBUTH OOyYarOIUXCs K
npoGUILHOMY 00yUYEHHUIO.

OCOo0EeHHOCTB Kypca COCTOUT B TOM, YTO PACIIUPSAETCS KPYro30p 00yJaroImuXxcs, OMOTHIIOTCS
3HAHUA 0 METOAAaX U3MEPEHHs (PU3NYECKUX BEITUYHH, O CYIIECTBOBAHUHU PA3IIMYHBIX MOTPELTHOCTEN
BO3HHKAIOIIUX B ITPOIECCEe MPOBEACHHS SKCIIEPUMEHTA U 00paOOTKE MOITyUYECHHBIX JaHHBIX.

B nmannoil mporpamme nepepaboTaHbl aBTOpCKHe Marepuanbl mnporpamm: Kabapmuna C. U,
Hledpep H.U “Usmepenne dpusznyecknx Benmunn’’; [maneimesa H.K., {uk FO.1., KoBapckuii 10.A.
«Du3nyueckre BETUYUHBI U UX U3MepeHus». M3 TaHHBIX TPOrpaMM B3SIThl TEOPETHUECKHUE BOIIPOCHI,
cojiepaHue J1ab0paTOPHBIX pabOT C YYETOM 3HAHUM OOYYaIOIIUXCS HA JJAHHOM JTale U HaJIudue
n1abopaTopHOro 00opyI0BaHUs B KaOUHETE (PU3UKH.

B kabunere GU3NKN NMEIOTCS BCE YCIOBHS ISl PEATH3aIUN JAHHOW MTPOTPaMMEI.

[IporpaMMa ocHOBaHA Ha aKTUBHOM NEATENBHOCTH ETEW, HAMpaBICHHOW Ha 3apOKIeHUE,
HAKOIIJICHUH, OCMBICIICHUE W HEKOTOPYIO CUCTEMAaTH3aINI0 (PH3MUECKO HHPOPMALINH.

JlanHass mporpaMma mneJarorudecku unejecoodpasHa, T.K. OHa o0ecreunBaeT
Pa3HOCTOPOHHIOK TIPONEACBTUKY (DH3UKH, TIO3BOJIIET HCIOJIB30BaTh B  HHIWBHIYATHLHOM
MIO3HABATEILHOM OMNbITe pPEeOCHKAa pas3IMYHbIE COCTABIISIONIME €ro CIIOCOOHOCTeH; Ooblioe
BHUMaHUE yaemnsieTcss (OpMUpPOBAHUIO HABBIKOB BBIMTOJTHCHHS TBOPUYCCKUX M JTaOOPATOPHBIX padoT,
pelIeHnt0 YrayONeHHbIX 3a/ad 1Mo (U3MKe, YTO CHOCOOCTBYeT (OPMUPOBAHUIO Y OOYyUYaAIOUTUXCS
MPAKTUYECKUX M HCCIICIOBATEILCKIX HABBIKOB.

B xome 3aHATHMIl BHEYpPOYHOW  JEATEIBHOCTH  MOXHO  BBUICTUTH  CIEAYIOIIHE
BOCNIMTATE/bHbIE ACHEKTbI: HPABCTBEHHBIN, MATPUOTHYECKUM, SCTETHYECKUM, JHUYHOCTHBIM,
3J10pOBbE COEpETaroInii, SKOJTOTMUECKH.

1. HpaBcTBeHHOE BOCIHTaHHE CIOCOOCTBYET (DOPMHUPOBAHHIO CO3HAHHS CBSI3U C OOIIECTBOM,
OCO3HAHUIO MPAKTHYECKON 3HAYUMOCTH TOTO WJIM MHOTO OTKPBITHSI, OCO3HAHUIO 3HAUMMOCTH 3TOTO
OTKPBITHS Ha IYTH ITUBUIH3AIMH YEIOBEYECKOT0 OOIIECTBA, BOCIUTAHUIO YBAKEHUS K YUCHBIM U
uX Tpyny, GOpMHUPOBAHUIO YCTOWYMBBIX HPABCTBEHHBIX UYBCTB, BBICOKON KYIBTYpPHI MOBEICHUS
KaK OJTHOW W3 TJIABHBIX MPOSBICHUI YBAXKCHHS YeIOBEKA K JIFOJISM.

2. IlaTpuoTHyeckoe BOCIUTAHUE BCET/a SBISJIOCH OJTHOM M3 BaOKHEHIINX 3a/1a4 00pa30BaTEIBHOTO
nporecca. BHeypouHas mesTenbHOCTh Kypca «®DH3uKa B HCCIEIOBAHUSAX» — 3TO 3aHIATHSA MO
¢busnKe, Ha KOTOPBIX MPOOYKIAETCSI YYBCTBO YBAXKEHHsI K CBOEH CTpaHEe, CBOEMY HapoJIy uepe3
YBaXEHHE K POCCUICKUM M COBETCKUM YYEHBIM, HX OTKPBITHUSAM, BO3HHKAET 4YYBCTBO
COMPUYACTHOCTH K UCTOPUU U TPATUIIUSIM CBOCH CTPAHBI.

3. DcTeTHuecKkoe BOCHUTAHHE - 3TO (OPMHUPOBAHUE OMPEICICHHOTO SCTETHUYECKOrO OTHOILIEHUS
YeNoBeKa K JIeWCTBUTENbHOCTH. DHU3MKa — HayKa O MPUpoJIe. A 4TO B HAIlIEM MUPE COBEPIICHHEE U
KpacuBee caMmoil mnpupoasl? B mpoiiecce BBIIIOTHEHHUS SKCIEPUMEHTAIBHBIX 3a7ad M HX
odopmiieHnl GOPMUPYETCS U Pa3BUBACTCS CIOCOOHOCTh YYCHHKOB K ICTETUYECKOMY BOCIIPHUSITHIO
U TepeXUBAHUIO, MX JCTETUYECKUIl BKYC M HJeall, CIOCOOHOCTh K TBOPUYECTBY IO 3aKOHAM



KpacoThl, K CO3JaHHUIO 3CTETUYECKHX IIEHHOCTEW B HMCKYCCTBE W BHE ero (B cdepe TpyHAOBOi
JeSITEIbHOCTH, B OBITY, B TIOCTYNKaX U MOBEJCHUH) C IIeJIbI0 BHIPAOOTKH YMEHHSI CaMOCTOSTEIbHO
CO371aBaTh IIPEKPACHOE.

Hesn kypca

Onupascb Ha HMHIUBUIYyalIbHBIE OO0pa30BaTEIbHBIC 3aMPOChl U CIIOCOOHOCTH KaXKIOTO
pebeHKa Mpu peanu3alyy MpPOrpaMMbl BHEYPOUHOU JeATenbHOCTH «Du3nKa B HCCIETOBAHUSIXY,
MOKHO JOCTUYh OCHOBHOW IE€NTU - Pa3BUTh y OOYYAIOIIUXCS CTpPEMIICHHE K JaIbHEUIIeMy
CaMOOIIPEJCIICHUI0, HHTEJUIEKTYaIlbHOM, HAyYHOM W MPAKTHYECKOW CaMOCTOSATEIbHOCTH,
[TO3HABATEJIbHOW aKTUBHOCTH.

[IporpaMMbl 3aHAITMH BHEYPOUHOI [eSITEJILHOCTH MO (u3MKe sl ydammxess 8-x
KJIACCOB HANIPABJICHA HA JOCTH/KECHHE LieJIeH:

® pa3BUTHE Yy Yy4YalluXCsl I103HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI B Mpollecce pelIeHHs] MPaKTUYECKHX 3ajad U CaMOCTOSATEIbHOTO MPHOOpEeTeHUs
HOBBIX 3HAHUM;

e (GopMHpOBaHHE U PpaA3BUTHUE Y YUYAIIUXCS KIIOYEBBIX KOMIETCHIMH — ydyeOHO —
MO3HABATENIbHBIX, HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX, COLMAJIbHBIX, U Kak CJIEJICTBUE -
KOMIETEHIINI JJMTYHOCTHOTO CAMOCOBEPILICHCTBOBAHUS,

e (opMHpOBaHUE MPEIMETHBIX U METANPEIMETHBIX PE3yJbTaTOB 00YyUYEHUs, YHUBEPCATHHBIX
yueOHBIX JeWCTBUH.

® BOCIUTaHUE TBOPUYECKON ITUYHOCTH, CIIOCOOHOW K OCBOEHHUIO MEPEOBBIX TEXHOJOTHH U
CO3/IaHHMIO CBOUX COOCTBEHHBIX pa3pabOTOK, K BBIIBUKCHHIO HOBBIX HUJCH U IPOCKTOB;

e peanu3alnMs JIEATEIBHOCTHOTO TMOJXO0Ja K TMPEAMETHOMY OOYYEHHMIO Ha 3aHATHUAX
BHEYPOUHOI1 1eATeIbHOCTH O (DU3HKE.

OcCoOOEHHOCTBIO BHEYPOYHOH IEATCIHHOCTH 1O (U3WKE B paMKax BHEYPOUYHOH pabOTHI
ABIIIETCS TO, YTO OHA HaIlpaBJeHa Ha JOCTIDKEHHE OOydarolmuMucs B OOJblIeH CTeneHu
JIMYHOCTHBIX U METANpPEIMETHBIX PE3YyJIbTATOB.

Jnia peanuzanuu 1eneid Kypca TpeOyercs pelieHHe KOHKPETHBIX MPAKTHUECKHUX 3ajad.
OcHOBHBbIE 32/1a4U BHEYPOUHOH JCATEIHHOCTH 1O (DU3UKHU:

® BBHIABJICHHUE WMHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEH, BO3MOKHOCTEHM yUalIUXCs K

pa3IMYHBIM BUAAM JI€ATEIIbHOCTH;

® VIOBIETBOPEHHUE WHAMBHAYAILHOTO HWHTEepeca OO0ydyaroumxcs K  MPaKTHYECKUM

MPUIOKEHUSM (U3UKU B TPOIECCE CAMOCTOSITENBHOM, MO3HABAaTEIbHOW U TBOPYECKOMH

JIEATEIIbHOCTH TIPU MTPOBEICHUH KCIIEPUMEHTOB U UCCIICIOBAHUI;

e (GOpMHUPOBAHKE Y YUAITUXCS YMEHUSI BRIUMCISTH MTOTPEITHOCTH;

® HAYYUTh YYaUIUXCS, AaHAUTM3UPYS PE3YJbTAThl SKCIIEPUMEHTAIBLHOIO MCCIEI0BaHUsA, J1€71aTh

BBIBOJI B COOTBETCTBUU CO CHOPMYIUPOBAHHOM 3a7aueii NCCle0BaHNUS;

®  PACKPBITH POJIb U3MEPEHUI B TEXHHKE.
dbopMUpOBaHUE MPEACTABICHUS O SIBICHUSX U 3aKOHAX OKPYXKAIOIIETO MHUPA, C KOTOPHIMH
HIKOJIbHUKU CTAJIKUBAIOTCS B MIOBCETHEBHOU KU3HMU;
dbopMUpOBaHUE IPEJICTABICHUS O HAYYHOM METO/IE TIO3HAHNUS,
pPa3BUTHE UHTEPECA K HUCCIEN0BATENBCKON NS TENBHOCTH;
pa3BUTHE OTBITA TBOPUECKOH EATEeIHLHOCTH, TBOPUECKUX CIIOCOOHOCTEHH;
pa3BUTHE HABBIKOB OpraHU3alldd HAy4YHOTO TpyAa, pabdoThl CO CIOBapsiMH U
SHIUKJIOTICTUSIMU,

e CO3JaHWE YCJIOBUH JJid peaJn3allid BO BHEYPOYHOE BpeMs MPHOOPETCHHBIX

YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA B YPOUHOE BPEMS;
® pa3BHUTHE OMbBITA HEPOPMATLHOTO OOIICHHUS, B3AUMOACHCTBUS, COTPYTHUYIECTBA;
® pacmMpeHHe paMOK OOIIEHHUS C COLUYMOM.

e (QopmupoBaHUE HABBIKOB MOCTPOCHHUS (PU3MUECKUX MOJeNied W ONpeAeNieHUs] TPaHUIl HX

MPUMEHUMOCTH.
® COBEpIICHCTBOBAaHME YMEHUU MPUMEHSTh 3HAHUS MO (U3HKE AN OOBSICHEHWS SIBICHUN

NPUPOJBI, CBOICTB BEIIECTBAa, pelIeHUs (UINYECKUX 3aJady, CaMOCTOSITEILHOTO



nproOpeTeHusl U OLIEHKU HOBOM MH(poOpManuu (HPU3NYECKOTO COJEpIKaHMs, UCIOIb30BAHUS
COBPEMEHHBIX HH(OPMAIIOHHBIX TEXHOJIOTHIA;

® JCIIONB30BAaHHE NPUOOPETEHHBIX 3HAHWMM W YMEHHUI Uil pEIICHHUs NPaKTUYECKUX,
KU3HEHHBIX 33/1a4;

e BKIIOYCHHE YYALIMXCS B Pa3sHOOOPA3HYIO NEATENBHOCTh: TEOPETHUECKYIO, MPAKTUYECKYIO,
AQHAJIMTUYECKYIO, TOMCKOBYIO;

e BBHIPa0OTKAa T'MOKMX YMEHHUH NEPEeHOCHUTh 3HAHMS M HAaBBIKM Ha HOBBIC (OPMBI yueOHOU
paboThI;

® pa3BUTHE COOOPA3UTEILHOCTH U OBICTPOTHI PEAKIMH TMPH PEUICHUH HOBBIX Pa3IMYHBIX
du3nYecKuX 3a1a4, CBI3aHHBIX C IPAKTHUECKOHN eI TEIBHOCTBIO.

Konuenmus kypca.

e OCHOBHBIM HAaIlPaBJIEHUEM NPOTrPaMMBbI ABJIETCS KOMILJIEKCHBIN MTOAXO0/1, HAlIPAaBJIECHHBIN Ha
JOCTH)KEHUE O0YYarOLMMHMCS JTMYHOCTHBIX M METalpeIMETHBIX Pe3yJIbTaTOB, NOJyUYeHHUE 3HAHU,
YMEHMM W HaBBIKOB B IIPOLIECCE 3aHATUN BHEYPOUHOW JESATENBHOCTH Ha 0a3e TeopeTH4EeCKOIro
MaTepuaia, paCCMOTPEHHOI'O Ha YPOKax B ILKOJIE.

o Kypc «®Pusuka B HCCIEIOBAHUAX» OPHUEHTHPOBAH, IPEXKAE BCEro, Ha OPraHU3aLUIO
CaMOCTOSITEJIBHOTO IIO3HABATEJIBHOTO IIPOLIECCAa U CaMOCTOSITENIbHOM IPAaKTUYECKON AEATEIbHOCTU
ydamuxcsa. B mporpamme npencraBlieHa CHCTEMa IIPAKTHYECKMX 3aJaHUA  [TOCTEIEHHO
BO3PACTAOILEH CI0XKHOCTHU 110 Kypcy (PU3MKH OCHOBHOM mikousbl. Kype npenycmarpuBaer peuieHue
TEOPETHYECKUX U IIPAKTUYECKHUX 3a]1a4 Ha OCHOBE CUCTEMATU3ALMKU MMEIOLIETOCs TEOPETUYECKOIrO
Oara)xa 3HaHUN 1O (U3MKE M MaTeMaTUKe, 3HAKOMCTBO C OCHOBHBIMM METOJIAaMH PpeEIICHUS
¢dusnyeckux 3aziad, BbIpAOOTKY HABBIKOB PEIIEHHS HECTAHJAPTHBIX 3aJaHUil, IPOEKTHPOBAHUE U
co3ziaHue puOopoB U (PU3UYECKUX YCTPOHCTB.

e B nporpamme peanusyrorcs MEXIIpPEIMETHBIE CBSI3U C XHUMUEH, OMOJIOrHeH, MCTOpUEH,
JUTEpaTypol, reorpaduei; co3garoTcs YCIOBHs Ul aKTHBH3AlMK IO3HABATEIbHOTO HHTepeca
yuyalxcs, pa3BUTHS MX HHTEJUIEKTYalbHBIX, TBOPUYECKUX CIIOCOOHOCTEH B MPOLECCE pPEIlIeHUs
bu3nUeckux 3a1a4, MPUKIAJTHON MPaKTHUECKON JEATeNbHOCTH U CAaMOCTOSTENIbHOIO TPUOOPETEHUS
HOBBIX 3HAHUH.

®opMBbI OPraHU3aluM AeITeJbHOCTH 00yYa0IMXCs

Peanuzanuss nporpamMmbel BHEYPOYHOU AedTeNbHOCTH «®dH3uKa B HUCCIEIOBAHMIX»
npeanoyiiaraeT HMHIUBUAYAIbHYIO M TPYIIOBYIO paboTy oOydaloluxcsi, IUIAaHUPOBAHHUE U
IPOBE/IEHUE HCCIIEA0BATENLCKOTO HKCIEPUMEHTA, CAMOCTOATENbHBIM COOp JaHHBIX Ul PELICHUs
MPAKTUYECKUX 3a/lad, aHallu3 M OLIEHKY IOJIyYEHHBIX pE3y/lbTaTOB, M3TOTOBJIEHHE MOCOOMH U
mogeneil. IlporpamMMa mnpenycMaTpuBaeT He TOJBKO OOydYalollMe W pa3BUBAIOIIME LENH, €&
peanu3anus CrocoOCTBYET BOCIIUTAHUIO TBOPYECKON JTUYHOCTU C aKTHBHOW KU3HEHHOW TO3HUITUEH.
BbICcOKUX pe3ysbTaTOB MOTYT JOCTUYb B IAaHHOM CIIy4ae HE TOJIbKO YUYEHUKH C XOPOIIEH HIKOJbHOU
yCIIEBAa€MOCTbIO, HO M BCE IeNeyCTpEeMIIEHHbIE AaKTHUBHBIE pedsTa, yKe CHeNaBlIie CBOM
npodeccuoHaIbHbIN BHIOOD.

3aHATHIT BHEYPOYHOH [eATEJBbHOCTH MO (PHU3MKEe HOCHT OOLIEHHTEIEKTYaIbHYI0

HaNpPaBJICHHOCTh PA3BUTHUS JINYHOCTU 00yYaroImuxcs 8-X KJ1accoB.
[Ipennaraemast mporpaMMa BHEYPOUHOH JIeATeIbHOCTH B 8 Kilaccax paccunTaHa Ha 1 Toj o0ydeHus
(1 gac B Hexemo) — 34 yaca, ¢opma o0yueHHsI: OUHAS
[IporpamMmma Kypca HpeaycMaTpUBAeT YTEHHE YCTAHOBOYHBIX JIEKIMM, MHCTPYKTaX IO TEXHUKE
0€30MacCHOCTH, TpOBEJCHHE JTa0OpaTOPHBIX paboT B YCIOBUAX CHELUATBHO OO0OPYIOBAaHHOIO
KaOuHeTa, IPOEKTHI.

B nauvane ydeOHOro roma oOyd4arOIIUMCS MpeIaraloTcs TEeMbl Ui HPOEKTHO —
UCCIIeIoBaTeNbCKON JiesTenpHOCcTH. OOyuaromuecs OOBEAMHAIOTCA B TPYNIBl WIM paboTaroT
CaMOCTOSITENIFHO HaJl TPOSKTOM B TE€UCHHE y4eOHOT0 rojia, Mojayvast KOHCYJIbTAllUU YUUTENS U UMes
BO3MOXHOCTb OOCYIUTbh NMPOMEXKYTOUHbIE PE3YyJIbTAaThl B IPYIINE Ha €XKEHEJCIbHBIX 3aHATUAX. B
paMKax eXEHENENbHBIX 3aHATUH OOydarouluecs IUIAHUPYIOT SKCHEPUMEHTBI, NpPOBOIAT UX,
00CYX/al0T pe3yJbTaTbhl, PELIAOT SKCIEPUMEHTAIbHbIE 3aJaHus, 33aJaud pa3Iu4yHbIX (OpM U
THUIIOB.



Conep:xanue nporpaMmmbl
Tema 1. HaGonenus: u onbIThl. @®u3nyeckue BenunHbl. U3Mepenne ¢pusnyeckux BeJTUYHH.
24)
Habmronenus v onbiThl. @U3MUYecKHe BEIUYMHBI U MX CIUHUIBL. V3MepeHue (U3NYECKUX BEIUYNH.
[Torpemoctn  ¢u3mveckux BenuuuH. OOpaboTka pe3yabTaToB u3MepeHuil. be3omacHoCTh
sKcnepuMeHTa. [lnanupoBaHue v BBIOJIHEHUE SKCIIEPUMEHTA.
JlaGopaTtopHast pabora:
1. «Cyxoe tpenue. Onpenenenne Ko3PpGUIIMEHTa TPSHUS CKOIBKCHHS

Tema 2. TenioBble siBjaeHusl. (4 4.)

Temnepatypa. Temnnosble siBiaeHus. [IpuOopsl 11 U3MEpEeHNs TEMIIEPATYPHI U BJIAXKHOCTH.

JlaGopaTopHbie pabOTHI:

1. «Habmoaenue 3a mpoueccoM HarpeBaHus M OCTBHIBAHHSI BOJBI, TOCTPOEHHE Ipaduka
3aBUCUMOCTH TEMIEPATYPhI OT BPEMEHU»

2. «OmnpeneneHne Macchl TeNa, KOTOPOE YIACTBYET B TEIIIOOOMEHE»

3. «/3mepeHue yaenbHON TEII0OEMKOCTH TBEPIOTO TEa.

Tema 3. I3MeHeHHUe arperaTHbIX COCTOSTHMIA BemecTnBa. (6 4.)

ArperaTHble COCTOSIHUSI BellecTBa. lI3MeHeHue arperatHbIX COCTOSHMW BellecTBa. Pacuér

KOJIMYECTBA TEIUIOTHI TP U3MEHEHUH arperaTHOro0 COCTOSIHUS BenlecTBa. [IpakTuKyM Mo pereHuto

3a/1a4 MTOBBIILIEHHOT'O YPOBHS CJIIOKHOCTH.

JlaBoparopHble pabOThI:

4. «HaGmronenue 3a mpoIeccoM IJIaBJICHUs JIbIa U IIOCTPOCHUE rpaduKa 3aBUCUMOCTH
TEMIIEpaTypbl OT BPEMEHM

5. «M3Mmepenue TemmnepaTypbl KpUCTAILUTA3AIUN BEIIECTBAY»
6. «Habmonenue 3a oTBepAeBaHrEM aMOP(HOTO BEIIECTBA»
7. «MccnenoBanue CBOMCTB MEPEOXITKIAEHHON KUIKOCTH.

Tema 4. JnexkTpuueckue sisjienus. (8 4.)

OneKkTpu3zanus. DIEKTPUUECKHUE SIBICHUS. DIIEKTPUUECKUI TOK. XapaKTEPUCTUKH IIEKTPUUECKOTO

toka. [Ipubopsl 7151 U3MEPEHUS XapaKTEPUCTUK DIIEKTPUUECKOTO TOKA. 3aKOHBI TOCTOSTHHOTO TOKa.

Juonpl. [TpakTHKYM 1O pelIeHUIO 3a]a4 MOBBIIIEHHOTO YPOBHS CI0KHOCTH.

JlaGopaTopHble paboTHI:

1. «COopka mpoCThIX MEKTPUUECKUX IeTei;

2. «CHATHE BOJIBT-aMIICPHON XapaKTEPUCTUKH JIAMIThl HAKAJTMBAHUS U OTIPe/IeIICHUE e
CONPOTHUBIICHUS] U MOITHOCTHY;

3. «/3ydyeHHEe 3aBUCHMOCTH JIEKTPUIESCKOTO COMPOTUBIICHUS TIPOBOJIHUKA OT €TI0
F€OMETPUUYECKHUX MMapaMETPOB U XapaKTepa BEUIECTBA, U3 KOTOPOTO OH U3TOTOBJICHY

4. «IIpoBepka BBHITOJTHEHHUS 3aKOHOB MOCTOSIHHOTO TOKA IS YYacTKa ey ¢ TapaJlieTbHbIM
COEIMHEHUEM IIPOBOHUKOBY

5. «M3ydeHue dAEKTPUIECKUX TENel ¢ JUOIaAMU.

Tema 5. DiieKTpoMarHuTHbIE siBJIeHUA. (8 4.)

MaruutHoe mnosie. JlefiCTBME MAarHMTHOIO MOJsI HA IPOBOJHUK C TOKOM. OJEKTPOMAarHMTHI.
IlepemeHHOE MarHuTHOE TIOJ€. SIBIE€HME HNEKTPOMAarHUTHOM HWHAYKIUU. Omneitel Papanes.
[TpakTHKyM 10 pelIeHHIO 3a7a4 OBBIIEHHOTO YPOBHS CII0KHOCTH.

JlaGoparopHble pabOThI:

«HMccnenoBanne MarHUTHOTO 1OJIS IPSIMOTO MPOBOIHUKA U KaTYIIKHA C TOKOM»

«COOpKa 3IIeKTPOMAarHuTa U UCIbITAHUE €ro ACHCTBUS

«M3yueHune B3auMoIeHCTBUA JBYX NPSAMBIX IPOBOJHUKOBY

«M3yueHune nelCTBUSA MarHUTHOTO T10JIS1 HA POBOJHUK C TOKOM)

«MccnenoBanue IBICHUS 3JEKTPOMAarHUTHON UHTyKIIUN

o~ E



Tema 6. CBeToBbI€ siBJeHUA. (6 4.)
[IpsamonuHEtHOE pacIpOCTpaHEHUE CBETA. 3aKOHBI OTPa)KeHHs U mpenomiieHus. JInu3el. Popmyna
TOHKOM JIMH3bI. OnTruueckas cuia JuH3bl. [IpakTHKyM IO pelieHHIo 3a7ay MOBBILIEHHOIO YPOBHS
CJIOKHOCTH.
JlaboparopHble pabOThI:
1. «Omnpenenenue noka3aTess MPEJIOMICHUS
2. «l/3ydyeHne 3aBHCHMOCTH pa3Mepa H300paKEHUsS OT PACCTOSHUS MEKIy JHH30M U
PEeIMETOM»
3. «Ompenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKON CHUJIBI JIMH3BD) (C MIOMOIIBIO CBETA OT
yaJEHHOr0 OKHA U C TOMOUIBIO JIAMIIOUKH )

IInanupyemsble pe3yJbTaThl
JlocTikeHre IUIaHUPYEeMBIX pe3yJbTaTOB B OCHOBHOM IIKOJE IPOMCXOJUT B KOMIUIEKCE
UCTIOJIB30BAHUST  YETHIPEX  MEXKIUCHHUIUIMHAPHBIX ~ y4eOHBIX mporpamm  («DopmupoBaHue
YHHUBEpPCAIbHBIX Y4eOHBIX AercTBui», «DopmupoBanne WKT-koMmreTeHTHOCTH O0y4arommxcs»,
«OCHOBBI yu€OHO-UCCIIEIOBATENILCKOM M TPOEKTHOM JAesTeNbHOCTH», «OCHOBBI CMBICIOBOTO
YTeHHUS U PabOTHI C TEKCTOM») M Y4E€OHBIX MPOrPaMMBI MO BCEM IMpeIMeTaM, B TOM YHCIE IO
¢du3uke.
Peanuzamusi mporpaMMbl  CIIOCOOCTBYET JTOCTHIKEHHUIO OOYYArOMIMMHCS —JUYHOCTHBIX,
METaNpPeIMETHBIX U MIPEIMETHBIX PE3YyJIbTaTOB OCBOEHHUS YyUEOHOIO IIpeIMeETa.
JIMYHOCTHBIE PE3YJIBTATbBI
IIaTpuoTnyeckoe BocuTaHME:
MPOSIBIIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (hM3MUYECKOI HAYKU;
[IEHHOCTHOE OTHOIICHHUE K TOCTHKEHUSIM POCCUUCKUX YIEHBIX (PU3HUKOB.
I padsicoanckoe u 0yx08HO-HpPABCMBEHHOE BOCRUMAHUE:
TFOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO-3HAUMMbBIX M ATHUYECKHUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKEHUN (PU3UKY;
OCO3HaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B J€SITEIbHOCTH YUYEHOTO.
Ocmemuyeckoe eocnumanue.
BOCIPUATHE OCTETHMUECKUX KayecTB (U3NYECKOM HayKu: €€ TapMOHUYHOIO IOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunoz2o no3Hanus:
OCO3HaHME LEHHOCTH (pu3nyeckol HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHUN, BaJKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;
pa3BUTHE HAyYHOH JIF0003HATEILHOCTH, MHTEPEca K UCCIIE0BATENbCKOM 1€ TeTbHOCTH.
Dopmuposanue Ky1bmypsbl 300p08bs U IMOYUOHATLHO20 OIAONONYYUA.
OCO3HaHME LEHHOCTH Oe30macHoro olpas3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BAXHOCTU IpaBuil 0€30MacHOrO MOBEJEHUS Ha TPAHCIOpPTE, Ha JAOPOrax, ¢ AJIEKTPUYECKUM U
TEIJIOBBIM 000PY/I0BAaHHEM B JIOMAITHUX YCIOBUSX;
c(hOpMHUPOBAHHOCTh HaBhIKa pedIeKCUM, MPU3HAHWE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
IIpaBa y Ipyroro 4ejoBeKa.
Tpyoosoe 6ocnumanue:
AaKTUBHOE Yy4acTHE€ B PELICHMM NPAKTHUYECKHUX 3a7ad (B paMKax CEMbH, IIKOJBI, TOpoAa, Kpas)
TEXHOJIOTUYECKON U COLIMAIbHON HAINPaBJIEHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3MUECKUX 3Ha-
HUM;
UHTEPEC K MPAKTHUYECKOMY H3YYEHHIO NpOoQeccuid, CBA3aHHBIX C (GUIHUKOM.
OKonoeuueckoe socnumanue:
OpHUEHTAIlMs Ha MpUMeHeHUe (PU3NYEeCKUX 3HAHUM 7S pelieHus 3a/1ad B 00JacTH OKpYXKaromien
Cpelpl, IUIAaHUPOBAHUS IOCTYNKOB M OLEHKM MX BO3MOXKHBIX IIOCIEICTBHI IJIs OKpY)Karollen
Cpenbl;
OCO3HAHME TJI00ATBPHOIO XapaKTepa IKOJOTHYECKUX MpOOJIeM U IMyTel UX pelIeHHUS.
Aoanmayus obyuarowe2ocs K USMEHAIWUMCS YCI08UAM COYUAILHOL U NPUPOOHOLL CPedbl!
noTpeOHOCTh BO B3aMMOJICHCTBUM TPH BBHINOJHEHUM HMCCIEIOBAHUNA M MPOEKTOB (HU3MUYECKOMH
HaIlPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;



e TIOBHIIICHHE YPOBHS CBOCH KOMIETCHTHOCTH Yepe3 MPAKTUUYECKYIO NeSATEIbHOCTh;

e MOTpeOHOCTHh B ()OPMUPOBAHWU HOBBIX 3HAHUM, B TOM yucie (POPMyIUPOBATH UIEH, TOHATHS,
TUMOTE3bl O (U3NYECKUX OOBEKTaX U SBICHUSIX;

e Oco3HaHHE e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e IUIAHUPOBAHHE CBOETO PA3BUTHS B IPHOOPETEHUHN HOBBIX (DU3MYECKHUX 3HAHUMH;

e CTpPEMJICHHE aHAJIM3UPOBAThH U BBIABIATH B3AUMOCBSI3U MPUPOIbI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCTIOJIb30BaHUEM (DU 3MUECKUX 3HAHUIA;

e OLIEHKA CBOUX JIEHCTBUI C YUETOM BIMSHHS Ha OKPYXKAIOUIYIO CPEAY, BO3MOXKHBIX IIOOATbHBIX
OCJIEOCTBHUI.

METANPEIMETHBIE PE3YJIbTATHI
YHuBepcanbHbIe M03HABATEIbHbBIE 1EHCTBUS
ba3zosvie nocuueckue deticmausi:

e BBIABIISATH U XapaKTEPHU30BATh CYLIECTBEHHbIC MPU3HAKU O0OBEKTOB (SIBICHUN);

e YCTaHABJIMBATH CYIISCTBEHHBIM MpPHU3HAK KiIacCU(PHUKAIMKM, OCHOBAHWS Ui OOOOIIEHUS W
CpaBHEHUS,

e BBIBIAITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B paccMarpuBaeMbIX (DaKTax, JaHHBIX W
HaAOIIOICHUSAX,, OTHOCAIINXCSA K (DU3HUe CKUM SIBIICHUSIM;

e BBIBIIATH NPHUYUHHO-CIICJICTBEHHBIC CBSI3HM MPH M3YYCHHH (DU3MYECKHUX SBICHHHA W TIPOIECCOB;
JIeNIaTh BBIBOJBI C UCIIOJIB30BaHUEM JIEAYKTHUBHBIX U MHIYKTUBHBIX YMO3aKIIOUYCHH, BbIIBUTAaTh
TUIOTE3bI O B3AaUMOCBSI3SIX (DU3MUECKUX BEIIMYUH;

e CaMOCTOATEIBHO BBIOUPATh CMOCOO pelieHus Yy4eOHOM ¢u3nyecKkoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEIICHHs, BB 00p HamboJiee MOIAXOMISIIErO C YIETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTEPHUEB).
ba3zosvie uccneoosamenvckue deticmausi:

e HCIOJB30BATh BOMPOCHI KaK UCCIIEOBATEILCKUNA HHCTPYMEHT [TO3HAHUS;

e TMPOBOJUTH IO CAMOCTOSITEIILHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXHBIA (PHU3UICCKUIA
AKCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNE (PUBUUYECKOTO SIBICHUS;

e OICHWBATh Ha MPUMEHUMOCTh H JIOCTOBEPHOCTH HWH(POPMAIUIO, IIOJYYCHHYI0 B XOJE
WCCIIETOBAHUS WU YKCIIEPUMEHTA;

e  CaMOCTOATEIHHO (OPMYITUPOBATH OOOOIICHUS M BBIBOJBI [0 pPE3yJbTaTaM IPOBEIEHHOTO
HaOII0/IeHUs, OTBITA, UCCIICIOBAHNUS,

e TMPOTHO3UPOBATH BO3MOXKHOE JaJBHEWIIEe pa3BUTHE (PUINUYSCKUX TIPOIECCOB, a TaKKe
BBIIBUTATh MPENONIOKEHUsI 00 UX PA3BUTUHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Paboma c ungopmayueu:

e TMPUMEHSATH Pa3TMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPHU MOKUCKE U 0TOOpe MH(pOpMAIIUU
WM JJAHHBIX C YYETOM MpPEASIOKEHHOHN yueOHOoM pu3ndeckoii 3a1auu;

e AHANU3HUPOBATh, CUCTEMATH3UPOBATH U MHTEPIPETUPOBATH MH(DOPMALMIO PA3IUYHBIX BUIOB H
dhopm mpecTaBIeHus,

e CaMOCTOATEIHHO BBIOMPATh ONTUMAIbHYIO (QopMy TmpeacTaBieHus HHPOPMAIMH |
WUTIOCTPUPOBATH peliacMble 3aaud HEe CIOKHBIMHM CXEMaMH, JuarpaMMaMu, WHOU rpadukoi u
WX KOMOWHAIUSMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE 1EHCTBUS
Obwenue:

e B XOJe OOCYXIeHHs ydeOHOTO MaTepuala, pe3yabTaToOB JIa0OpaTOPHBIX PabOT W TMPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TeMbl M BBICKAa3bIBATh WJICH, HAIICJICHHBIE Ha
pelIeHre 3a]a91 1 IO IIepKaHKe 0J1aroKeIaTeIbHOCTH OOIIECHUS;

e COMNOCTaBISATH CBOU CYXKICHHS C CYXACHHUSIMH JPYTUX YYaCTHHUKOB JAManora, oOHapyXUBaTh
pa3auYre W CXOJCTBO IO3WIIMH; BBIpAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHBMEHHBIX
TEKCTaxX; NyONMMYHO TPEACTABIATH PE3YNbTAThl  BBIMOJHEHHOTO (DM3MYECKOTO  OMBITA
(3KCTIepUMEHTa, UCCIICTIOBAHUS, TIPOCKTA).

Cosmecmuas desmenbHOCMb (COMPYOHULECTNBO):

e T[IOHMMaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHAWBUAYyAIbHOH palbOTHI MpH

peleHH KOHKPETHON (PU3NYECKOil MpoOIeMbl;



NPUHUMATh LEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATh JACUCTBUS MO €€ IOCTHIKEHHIO:
pacmpeienaTh POk, OOCYXKIaTh MPOIECChl U Pe3yJbTaThl COBMECTHOW paboThl, 0000maTh
MHEHHS HECKOJIbKUX JIIOACH;

BBITIOJTHATEH CBOIO YacTh pabOThI, TOCTUrasi KAUeCTBEHHOTO PEe3yJbTara [0 CBOEMY HalpaBICHUIO
Y KOOPIUHHUPYS CBOU JCH CTBHS C APYTUMHU WICHAMUA KOMAH/IbI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJaJa B OOIMMIA MPOAYKT IO KPUTEPHUSIM, CaMOCTOSITEIBHO
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

YHuBepcanbHbIe PEryIATUBHbBIE 1EHCTBUS

Camoopeanuzayus:

BBISBJISTH MPOOJIEMBI B JKU3HCHHBIX M YUYEOHBIX CHUTYyalUsX, TPEOYIOIMX [UIsl PEIICHUS
(bu3nYecKrX 3HAHUM;

OPUEHTUPOBATLCS B PA3IUYHBIX IMOAXOMNAX MPUHSATHUS pEIICHWA (MHAUBHIYATLHOE, MPUHITHE
pellIeHus B TpyMIe, IPUHITHE PEIICHUH TPYIIOil);

CaMOCTOSITENIbHO COCTABIISATh AJITOPUTM PEUICHUs (PU3UUECKON 3a7aul WM TUIaHA UCCIICTOBAHUS
C y4€TOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh Ipeasiara-
€MbI€ BapUAHTHI PEILICHMUI;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a pEIlICHUE.

Camoxonmpons (peghrexcus):

JaBaTh aJIEKBaTHYIO OLICHKY CUTYalllu U MpeJuiarath IjaH e€ n3MEHEeHHUS,

OOBSICHATh NPUYHMHBI JOCTHKEHUS (HEAOCTIKEHHS) PE3YJIbTaTOB JESITeIbHOCTH, JaBaTh OLICHKY
PHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBHI B JAEATEIBHOCTh (B TOM YHCJIE B XOJ BBHINOJHEHUS (U3NIECKOTO
WCCIIEIOBAaHMUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIUXCS CUTYallUM,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM.

OMoyuoHanbHbIL UHMENTEKM.:

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJE€ CIopa MM JUCKYCCHUHM Ha HaydyHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTHKY JIPYTOTO.

Ipunamue cebs u opyeux:

MIPHU3HABATH CBOE MPaBO Ha OMIKMOKY MPH peleHNH (PU3MUYeCKUX 3a7ad WM B YTBEPKICHHIX Ha
Hay4HbIE TEMbI U TaKOE K€ MPaBo APYToro.

MNPEIMETHBIE PE3YJIBTATHI

Hpe,[[MeTHLIe pe3yjbTaTbl Ha 0a3o0BOM YPOBHE JOOJIZKHBI OTpaXaTb C(bOpMHpOBaHHOCTL y

oOyyaromuxcsi yMeHui:

UCIIOJIb30BaTh TOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHUE aTOMOB U MOJEKYII,
arperaTtHble COCTOSIHHS BEILIECTBAa, KPUCTANIMYECKHE M aMOp(HbIE Tella, HACHIIIEHHbIH H
HEHACBILIECHHBI TIap, BJIAXKHOCTb BO3/yXa; TEMIEpaTypa, BHYTPEHHSS DJHEPIHs, TEIUIOBON
JBUTATENIb; JJIEMEHTApHBIA JJIEKTPUUYECKUN 3apsii, SJEKTPUYECKOEe II0Jie, MPOBOAHUKH U
JUDJIEKTPUKHU, IOCTOSIHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TI0JIE;

pasnuyath sIBIEHUsS (TEIUIOBOE pacllUpeHHue/cKaThe, TEeIulolepenada, TEIUIOBOE PaBHOBECHE,
CMauMBaHUE, KaWUIAPHBIC 5B JICHUs, UCIApPEHUE, KOHJEHCAlMs, IIJIaBICHNUE, KPUCTAJUIN3aLMs
(oTBepneBaHME), KHUIIEHHE, TeIonepenaya (TEIIONPOBOJHOCTh, KOHBEKIHUS, H3IyYEHHE);
NEKTpU3alMs TeJl, B3aUMOACUCTBHE 3apsiioB, ACUCTBHUSI DIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JI€WCTBUE MAarHUTHOTO TIOJS HA MPOBOJHUK C TOKOM,
JIEKTPOMAarHuTHasi UHAYKLHUS) 110 ONMCAHUIO UX XApAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3MUYECKHX SBJICHUH B OKPY)KaIOLIEeM MHUpPE, B TOM
yuciie GU3NYECKUe SIBICHUS B MPUpPOJIE: TTOBEPXHOCTHOE HATSKEHHE M KaWUISIPHBIE SBJICHUS B
pUPOJIE, KPUCTAIUIBI B mpupoje, usnydenue ConHIa, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHME POCHI, TYMaHa, UHEsl, CHEra; 2JIEKTPUUECKUE ABICHUS B aTMOC(epe, IEKTPUIECTBO
KHUBBIX OPTaHW3MOB; MarHUTHOE IoJie 3eMJIH, Apeid Moo COB, pOJIb MAarHUTHOTO MOJIS JJIS
KHU3HU Ha 3emile, MOJSIPHOE CUSTHHME; MIPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3aJjady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PU3HUECKUX SBICHUIA;



OIMCHIBATh U3yUYCHHbIE CBOIMCTBA TeNl U (PU3UUECKUE SBICHUS, UCTIONB3YS (PU3NUECKHUE BEITUYMHBI
(Temriepatypa, BHYTPEHHSS SHEPrus, KOJIUYECTBO TEIUIOTHI, yeibHasl TEIJI0OEMKOCTh BEUIECTBA,
yIelbHas TeIIoTa IUJIaBJICHUs, yJeJbHAs TeIUIoTa MapooOpa3oBaHusi, yHAelbHas TeIioTa
CrOpaHus TOIUIMBA, KO3()PUIMEHT IMOJEe3HOro EHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAs
BJIQKHOCTh BO3AYyXa, JJIEKTPUYECKUH 3apsil, CHJIAa TOKa, JJIEKTPUUECKOE HAIpSHKEHUE,
CONPOTHUBIICHUE TPOBOJHUKA, YACIbHOE CONPOTUBJICHHE BellecTBa, padoTa W MOIIHOCTH
AJIEKTPUUYECKOTO TOKA); MpPHU ONMHMCAHUHM TMPABHIBHO TPAKTOBaTh (PU3HUECKUI  CMBICT
UCIOJIb3YEMBIX BEIMYUH, 0003HAUCHUS U €AMHULIBI PU3NYECKUX BEIUYHMH, HAXOAUTH (POPMYIIbI,
CBSI3bIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYMHY C OPYTMMU BEJIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBa Tel, (DU3MYECKHE SIBICHUS M TMPOLECCHl, HCIOJB3YS OCHOBHBIE
II0JIOKEHUS MOJIEKYJIIPHO-KMHETH YECKON TEOPUHU CTPOEHUS BELIECTBA, IPUHLIUII CYIEPIO3ULIUU
noJiel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsana, 3akoH Oma aiisi y4yacTka LIerH,
3akoH Jxoyns - JIeHna, 3aK0H COXpaHEHHs SHEPTHH; IPHU STOM JIaBaTh CIOBECHYIO (hOpMyIHpOB-
KY 3aKOHA ¥ 3alHChIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3UYECKHE TPOLECCHl M CBOICTBA TeN, B TOM YHCJIE W B KOHTEKCTE CHUTYaIHid
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYHMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH
oO0bsicHeHHe U3 1 - 2 JIOrMYeCKHX IIaroB ¢ Omnopoil Ha | - 2 W3ydeHHBIX CBOWCTBA (PM3UYECKHUX
SBJICHUH, (U3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEW; pemiarh pacuéTHble 3agaud B 2 - 3
JCWCTBUS, UCIIONB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE
aHallM3a YCIIOBUS 3aJaud 3allMChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEAOCTATOK JAHHBIX IS
peleHust 3a7adu, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE IS €€ PEeUIeHHs, POBOANTH
pacuéThl U CPaBHUBATH MMOTYYCHHOE 3HAUCHHUE (DU3MUECKOMN BEIMYNHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIMTh NpPU MOMOIIM (PHU3UUECKUX METOJIOB;
UCIIONIb3YSl OINKCAaHUE WCCIEAOBAHUS, BBIACNATH MPOBEpsieMOE MPEINON0KEHUE, OIEHUBAThH
MPaBWJIBHOCTb MOPSIIKA IPOBEICHUS UCCIIEIOBAHMUS, JIENIaTh BBIBOIBI;

MPOBOJIUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM MM (PU3MYECKHX CBOWCTB Tel
(kanwiIsipHBIE  SIBJICHUS, 3aBUCHUMOCTH JaBJIEHHS BO3JyXa OT €ro o00béMa, TemIepaTyphl;
CKOpOCTM  IIpollecca  OCTbIBaHMS/HarpeBaHWss NpUd  HU3IYYeHHH  OT  LBeTa  HU3Iy-
YaroIIel/IorIoarolell TOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOABI OT TEMIIEPATYPbI XKUIKOCTH U
wionaau €€ MOBEPXHOCTH; JJIEKTPU3alUs TEI U B3aUMOJACHCTBHE DJIEKTPUUECKHUX 3apsJOB;
B3aMMO/JICIICTBIE MOCTOSIHHBIX MAarHUTOB, BH3yalM3allMsi MarHUTHBIX TOJE€H MOCTOSHHBIX
Mar"iuToB; JEMCTBHS MAarHUTHOIO IIOJIA HAa NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHura,
CBOMCTBA  QJIGKTPOJABMIraTesiss  MOCTOSHHOTO  TOKa):  (opMynMpoBaTh  MpPOBEpPSEMbIE
NPEINOI0KEHNs, COOUpaTh YCTAaHOBKY M3 IPEAJIOKEHHOrO OOOpYIOBaHUS; OIMHUCHIBATH X0
omnbITa U (hOpMYIUPOBATh BHIBOBL;

BBITIOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa, CHJIbI TOKA,
HalpsDKEHUs C MCTIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB M JIaTYMKOB (U3NYECKUX BEIMYUH;
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM aOCOTIOTHOM MMOTPEIHOCTH;

MPOBOJUTH HWCCJICIOBAHME 3aBUCHMOCTH OJHOW (DU3WYECKON BEIWYMHBI OT JPYrol C
HCIOJIb30BAHUEM NPSIMBIX U3MEPEHUH (3aBUCMOCTH COTIPOTUBIICHUS IPOBOIHUKA OT €T0 JUIMHBI,
IUIOLIAIA TIOTIEPEYHOTO CEYEHMs] U YJENbHOIO COINPOTHBIIEHUS BEIIECTBA MPOBOJHUKA; CHIIbI
TOKa, UAYIIET0 4Yepe3 INPOBOJHUK, OT HANpSKEHUS Ha IPOBOJHHUKE; MCCIEI0BAaHUE
MOCJIEZI0BATEIBHOTO U MapalieIbHOTO COeAMHEHUH MMPOBOIHUKOB): TUIAHUPOBATH HCCIEA0BAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATH MU3MEPEHHs, CIEAys NMPeIOKEHHOMY IJIaHy, (PUKCHPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBHCHMOCTH B BUJAE TaOMUI] U TpaduKOB, JEJaTh BBIBOJIBI IO pe-
3y/nbTaTaM UCCIIEJOBaHMS;

MIPOBOAUTH KOCBEHHbIE M3MEPEHHUs (DU3MUECKUX BENUUYUH (yAeNbHas TEIIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE NPOBOJHUKA, pa0OTa M MOIIHOCTb IEKTPHUECKOTO TOKA): MIAHUPOBATh U3Mepe-
HUS, COOUpATh OHKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAysd MpeIIOKeHHON WHCTPYKIHMH, U
BBIYHCIIATH 3HAUEHNUE BEIMUNHBI,

coOJro1aTh MpaBuUiia TEXHUKK O€30MaCHOCTH MpU padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh MPUHIUIBI JACHCTBHS H3YYEHHBIX MNPUOOPOB M TEXHMYECKHX YCTPOMCTB C
OMOpOM HAa WX ONUCaHUs (B TOM YHCIE: CHCTEMa OTOIUICHHUS [IOMOB, TUTPOMETp, MapoBas



TypOWHA, aMIepMeTp, BOJIBTMETpP, CUETUMK DSJICKTPUUECKON DHEPTUH, DIEKTPOOCBETUTEIHHBIC
MpUOOPHI, HArpeBaTeNIbHBIC JJICKTPONPHOOPHI (TIPUMEPHI), AIEKTPUUYECKHUE TMPEIOXPAHUTEIH;
ANEKTPOMArHUT, JJCKTPOABUTATEIh IMOCTOSHHOTO TOKA), HWCIOJNB3Yys 3HAHUS O CBOWCTBAxX
(bu3nUYecKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHHYECKHUE YCTPOWCTBA M HM3MEPUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM pPHUCYHKaM (GKUIKOCTHBIH TEPMOMETp, TEpPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATEh BHYTPEHHErO CTOpPaHUs, SJEKTPOCKOI, PEOCTAT); COCTABIATH CXEMBbI DJIEKTPUICCKHIX
Lenei ¢ MmocienoBaTeNIbHbIM U MapajlyieIbHbIM COCTUHEHHEM 3JIEMEHTOB, Pa3jinyasi yCIOBHbBIC
0003HaYEHHUSI PJIEMEHTOB JIEKTPUUECKHX IIETeH;

MPUBOJIUTh TMPUMEPHI/HAXOAUTh HHPOPMAIMIO O MpUMEpax MPAKTUYECKOTO WCIOIb30BAHUS
(bu3nuecKrX 3HaHUH B MMOBCEAHEBHOMN KU3HU JUIs oOecrieueHus: 6€30MacHOCTH IpU OOpalieHU U €
npuboOpaMu W TEXHUYCCKUMH YCTPONCTBAMH, COXpPAHEHHS 3I0POBbS M COOIIOJICHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKaIOILEH Cpee;

OCYIIECTBISITh TOUCK HH(MOpManuu (HU3HUECKOTO Coepx aHus B ceTH MHTepHEeT, Ha OCHOBE
UMEIOIUXCA 3HAaHUM W TyTéM CpaBHEHHUS JOMOJHUTEIbHBIX HUCTOYHUKOB BBIIETATH
nH(OPMAIIHIO, KOTOpAs SBJSICTCS MPOTUBOPEUNBOI HITH MOXKET ObITh HEJJOCTOBEPHOM;
UCIIONIb30BaTh TPU  BBIIOJHEHWH YYEOHBIX 3aJaHU HAYYHO-TIONYJSPHYIO JIUTEPATypy
(U3HYECKOTO COJep)KaHUs, CIPAaBOYHBIC MaTepualbl, pPEeCypchl cetH VIHTEepHET, BIAIETh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHus WHGOPMAIMU W3 OJHOM 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPaTKHE YCTHBIE COOOIIeHHsI, 000011as nHdopmanuo 13
HECKOJIBKUX MCTOYHUKOB (DH3UYECKOTO COACPIKAHMS, B TOM YHCIIC IyOJUIHO MPEICTABISATh Pe-
3ylbTaThl MPOEKTHOM WIM  HCCIENOBATENIbCKOW  JIEATENbHOCTH; TMPU OSTOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHSATHIHBIA ammapar Kypca (U3WKH, COIMPOBOXKIATH BBICTYILICHUE
Mpe3eHTalueH;

MIPY BBITIOJTHEHUHM YYEOHBIX TMPOCKTOB W WCCIEAOBAHUN (DU3MUYECKHUX TPOIIECCOB PACIPEICIATh
00513aHHOCTH B TPYIINE€ B COOTBETCTBUH C MOCTaBICHHBIMU 33/1a4aMH, CJIEIUTH 32 BBHITOIHEHUEM
IJIaHa JCHCTBUA W KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JeSITeIbHOCTh TPYIIIBL; BBICTPAUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, MPOSIBIISISI TOTOBHOCTh
paspeniaTh KOH(IUKTHI.

Crnoco0bl OLIEHKH YPOBHS 1O0CTHKEHUSI 00y4aI0IMXCsl
. KauecTBO MOATrOTOBIEHHOCTH YYAIIUXCS OMNPENETSAETCS KaueCTBOM BBIMOJHEHHBIX WMH
pabot. Kpurepuem OLEHKH B JJaHHOM cilly4yae SIBJSIETCSI CTENEHb OBJIAJICHUS HaBbIKAMH padOTHI,
CaMOCTOSITENILHOCTh W 3aKOHYEHHOCTh pabOThl, THIATENBHOCTh OSKCIEPUMEHTa, HAyYHOCTh
IpeyiaraéMoro peuieHus: npoodieMbl, BHEIIHUI BUA M KauecTBO pabOThl mpuOopa MM MOJENH,
COOTBETCTBHUE HUCCIIE0BATENBCKOIN paboThl TpeOyeMbIM HOpMaM U IpaBUiIaM 0(pOpMIICHHUS.
. [ToompuTenpHO (GOPMON OIEHKH TpyJda YyYaIIUXCs SBISIETCS JEMOHCTpamusi padoT,
BBITIOJIHEHHBIX YUYAlIUMHUCA M BBICTYIUJIEHHWE C pe3yJIbTaTaMH HMCCIEIOBAHUM MeEpesl pa3InyHbIMU
aynutopusiMu (B Kilacce, B CTaplidX UM MIQIUIMX Kilaccax, YYUTENIsMHU, [eJaroraMu
JIOTIOJTHUTEILHOTO 00pa30BaHusl) BHYTPH JIULIES.
. PabGoTa ¢ yueOHBIM MaTepHasioM Pa3HOOOpPa3HBIX (POPM TaeT BO3ZMOXKHOCTH KaXKIOMY HX
yYaIIuXcsl MPOSBUTh CBOM CIIOCOOHOCTH (B OOJACTH CHCTEMAaTH3allud TEOPETUYECKUX 3HAHUH, B
o0yacTu peuieHus] CTaHAapTHBIX 3ajad, B 00JacTH peuIeHHs HeCTaHJIapTHHIX 3ajad, B o0xacTu
UCCIIeI0OBATEIbCKONW paboThl U T.A.). CUTyalluH ycrexa, CO3Jatoline MOJI0KUTEIbHYI0O MOTHBAITUIO
K JESITeNbHOCTH, SBJISIOTCS BaXXHbIM (DAKTOPOM pa3BUTHS TBOPUECKMX M IO3HABATENIbHBIX
CHOCOOHOCTEH yyaIuxcs.
. ®opma arrecTanuu: 3a4€T IO BBINOJIHEHUIO SKCIEPUMEHTAJIbHBIX 3aJaHUM U PEIICHUIO
pacy€THBIX 3aJad4.

YyeOHbIii J1aH

Ne HanmenoBanue Bcero B ToM uncne:
TEM 4acoB Teopernue ‘ JlaGopaTtop ‘ IIpakTukym




CKHe HBIC M0 PEIICHUIO
3aHATUSA paboTsl 3amay
MOBBIIIICHHOTO
YpOBHS
CJIO)KHOCTHU
1. HaOironeHus v OIbITEL. 2 1 1 0
Du3nYECKUE BEINYNHBI.
H3mepenune Gpuandeckux
BEJIMYUH
2. TenoBbIe SBICHUS 4 1 3 0
3. M3MeHeHne arperaTHbIxX 6 1 4 1
COCTOSIHUI BeIlecTBa
4. DNEKTPUYECKUE SBICHUS 8 1 B 2
5. DJIEKTPOMArHUTHBIE SIBJICHUS 8 1 5 2
6. CBeTOBBIC SABJICHUS 6 1 3 2
Hroro: 34 8 20 6
TEMATHUYECKOE INITAHUPOBAHUE
KonuyecTtBo yacoB |/lara
o
Ne | HaumeHoBaHue pa3fenioB, TeM Teopks | mpaKTHKa | Beero | PPOBEACHHA
Tema 1. HaOawonenus u onbiThl. Pusnyeckue 2
BeJIM4NHbL. U3Mepenue puznyecknx BeJUYHH.
1. |HaOmromenust u onbIiTel. Pusnueckrue BEIMUYNHEL 1
U uxX emuHUNBL M3Mepenune (u3mdeckux
BenuuuH. [lorpemrHocTn (GU3NYECKUX BETHYHH.
O6paboTka pe3yabTaToOB U3MEPECHHUI.
besonacHocth skcnepumenTa. [lnmanupoBanue u
BBITIOJTHEHUE IKCIICPUMEHTA.
2. |JlabopaTtopHas pabora: 1
«Cyxoe Tpenue. Onpenenenue kodxphuimeHTa
TPEHUS CKOJILKCHHS
Tema 2. TenJioBble sIBJICHUS 4
3. |Temmeparypa. TeruoBbie sBiteHus. [IpuOopsI 1
JUISL U3MEPEHUS TeMIIePaTyphl U BIAKHOCTH.
4. |JlaGopaTopHas pabora: 1
«HabnroieHure 3a mporeccoM HarpeBaHus U
OCTBIBaHUS BO/JIBI, TIOCTPOCHHE TpadrKa
3aBHUCHMOCTH TEMIIEPATYPhl OT BPEMEHH
5. |JlaGopaTopHas pabora: 1
«OrpeienieHue Macchl Telia, KOTOpoe y9acTByeT
B TEIUIOOOMEHE)
6. |JlabopaTopHas pabora: 1
«M3MepeHune yenpHON TEIUIOEMKOCTH TBEPAOTO
Tean.
Tema 3. MWM3MeHeHMe AarperatHbiX COCTOSTHMM 6
BelllecTBa




ArperaTHble COCTOAHMUSI BellecTBa. M3MmeHeHue
arperatHblX  COCTOSAHUM  BewlecTBa. Pacuér
KOJINYECTBa TEIIOTHI npu H3MEHEHHUH
arperaTHOroO COCTOSIHUSI BEIIECTBA.

JlaGopaTopHas pabora:

«Habmronenue 3a mpoueccoM IUIaBJICHHUs JIbJIa U
nocTpoeHue rpaduka 3aBUCHMOCTH
TEMIIEPATYPHI OT BPEMECHI

JIaboparopHas pabora:
«M3mepeHne TemImepaTypbl KPHCTAJUIM3AI[HH
BEIIIECTBAY

10.

JlaGopaTopHas pabora:
«Habmonenne 3a OTBepIeBaHHEM aMOP(HOTO
BEIIECTBAY

11.

JlaGopaTopHas pabora:
«MccnegoBanne CBOMCTB — MEPEOXJIAXKIEHHOU
KHUJIKOCTH.

12.

[IpakTHKyM IO pElIEHUIO 3a1a4 IOBBIIIEHHOI'O
YPOBHS CIIOKHOCTH.

Tema 4. JnekTpryecKue siBJeHUS

13.

Onexrpusanus. DNEeKTpUUECKHe SBJICHUS.
DneKTpuuecKun TOK. XapaKkTepucTUKu
aJIeKTprueckoro Toka. [Ipubops! A u3mMepeHus
XapaKTePUCTHK 3JIEKTPUUECKOr0 TOKa. 3aKOHBI
IIOCTOSIHHOT'O TOKA. JIMO/BI.

14.

JIaGoparopHas paboTa:
«COopKa MPOCTHIX IEKTPUUECKUX LIETIEN»;

15.

JIaGoparopHas paboTa:

«CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKH
JIaMITbl HaKaJUBaHUS U ONpeeNieHue eé
COTIPOTHBIICHUS] U MOITHOCTH)

16.

JlabopaTopHas padora:

«M3yueHne 3aBUCUMOCTH IIIEKTPUIECKOTO
COITPOTUBJICHUA 1Hp0BO)IHI/IKa OT €ro
T€OMETPUUYECKUX MTapaMeTPOB U XapaKTepa
BEIIECTBA, U3 KOTOPOTO OH U3TOTOBJICH)

17.

JIaGoparopHas paboTa:

«[IpoBepka BBITOIHEHHSI 3aKOHOB ITOCTOSHHOTO
TOKa JJIs1 y4YacTKa LeNd C HapayielbHbIM
COEIMHEHUEM MTPOBOITHUKOBY

18.

JlabopaTopHas padora:
«M3yuyeHne dMeKTPUUECKUX METIeH C TU0AaMm».

19.

[IpakTHKyM MO PEMIEHUIO 3a/1a4 MOBBIIIEHHOTO
YPOBHSI CIIOKHOCTH.

20.

IIpakTHKyM IO PEIIEHUIO 3a/1a4 IIOBBIILIEHHOIO
YPOBHS CJIOKHOCTH.

Tema 5. D1eKTPOMArHUTHbIE SIBJICHUS

21.

MarnutHoe moje. [[elicTBME MarHMTHOIO IO
Ha I[POBOAHUK C TOKOM. OJIEKTPOMArHUTHI.




[lepemennoe  MarHuTtHoe  moJie.  SIBneHue

3JIEKTPOMArHUTHON WHIYKIUH. OnbITHI
®dapazes.

22. | JTabopaTtopHas padora:
«HccnenoBanue MarHUTHOTO TMOJSI  MPSIMOTO
MIPOBOJTHUKA M KATYIIKH C TOKOM)

23. | JTabopaTtopHas padora:
«COopka D3JEKTpOMarHuTa M HUCIBITAHUE €ro
JNEUCTBUS

24. | JlabopaTopHas padora:
«M3ydyeHre B3aMMOJNEWUCTBUSA [BYX IPSIMBIX
MIPOBOHHUKOBY

25. | JlabopaTopHas padora:
«3yyeHne JAEUCTBUS MAarHUTHOIO TIOJISI Ha
MIPOBOJHHK C TOKOMY

26. | JTabopaTopHas padora:
«UccnenoBanue SBICHHS  DIEKTPOMArHUTHOMN
WHITYKITAH

27. |IIpakTUKyM MO PEUICHUIO 3a/1a4 TOBBIIICHHOTO
YPOBHSI CIIOKHOCTH.

28. |[IpakTHKyM MO PEHICHUIO 3a/1a4 TOBBIIICHHOTO
YPOBHSI CIIO)KHOCTH.
Tema 6. CBeTOBBIC SIBJICHHA 6

29. |[IpsimonuHEHOE ~ paclpoCTpaHEHHWE  CBETa.
3aKOHBl OTpaKeHHsI W TMpenoMieHHs. JIMH3BL
®opmyna TOHKOM JMH3BL. OmnTHYeckas cuia
JIMH3BIL.

30. | JTabopaTopHas pabora:
«OmnpezeneHue nokasaress MPeToMICHUSD)

31. |JlaGopaTopHas pabora:

«/3ydeHue 3aBHCUMOCTH pa3Mepa n300pakeHus
OT PacCCTOSHUS MEX/1y JTUH30U U MPEIMETOM»

32. | JTabopaTtopHas padora:

«Omnpenenenrie  (OKYCHOIO  pPAcCTOSHUS U
OTITUYECKOH CHJIBI JIMH3BD» (C TTIOMOIIBIO CBETA OT
yIQJIEHHOTO OKHA U C TIOMOIIBIO JTAMITOUKH)

33. |[IpakTUKyM MO PELICHHIO 3a/1a4 MOBBIIIEHHOTO
YPOBHSI CIIO)KHOCTH.
34. |IIpakTUKyM MO PELICHUIO 3a/1a4 TOBBIIIEHHOTO
YPOBHSI CIIO)KHOCTH.
Hroro: 28 34




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

YUEBHBIE MATEPHUAUJIBI JIUIS1 YYEHUKA

1. bypoB B.A . ®poHTanbHbIC 3KCIIEPUMEHTATIbHBIC 3aaHus Mo ¢u3MKe B 8 Kiaccax. - M. :
ITpocsemienue, 1987. - 63 c.

2.  EnoxoBuu A.C. CnpaBouHHK 1O (DpM3UKE M TEXHUKE: Y4eOHOEe MmocoOme i ydJammxcs - 3-¢
u31., nepepad. u pom. - M.: Ilpocsemienue, 1989. - 223 c.

3. Ilokposckuit C.®. Habmomaii u uccnenyii cam. - M.: IIpocsemenne , 1966. - 143 c.

4. Tlepermukun A. B. @usmka. 8 ki.: Yuebd. ans obmeoOpazoBar y4ed. 3aBeneHuii. M.: [Ipoda,
2014,

5. Ilepeiukun A. B. CoopHuk 3anau no ¢usuke: 7-9 k yueOnukam A. B. Ilepsimkuna u ap. /A.B.
[Teppmkun; Coct.I.AJloHmoBa. — 1l-e wu3n., mepepadb. m gom. — M.: H3zmarenbcTBo
«Dx3amen», 2016

6. Buneo-cepus mno paszmenam ¢Qusuku: Bupryanenas mkxona Kupuwmna u Medoaus, ypoku
¢u3uku Kupnnna u Medoaus 8 kacc;

METOANYECKHUE MATEPUAJIBI IJI51 YUUTEJIA

1. BHeypouHas [€STENBbHOCTh IIKOJbHUKOB. METONUYECKHI KOHCTPYKTOp: TMOCOOHE Jis
yuurens/ JI.B. I'puropses, [1.B. Crenanos. — M.: IIpocsemienue, 2011. — 223 c. -. (CtannapTsl
BTOPOT'O TIOKOJICHHUS).

2. 3anuMarenbHas usuka. [lepensman S.M1. — M. : Hayka, 1972.

3. Hukudopor I'I'. IlorpemrHocTH H3MEpeHMI IpPH BBHIIOIHEHUH Ja00OPATOPHBIX pPAaOOT MO
duzuke.7-11xi. -M.: [Ipoda,2004.-112 c.

4. Tlokposckuii A.A., BypoB B.A. Ilpaktukym mo ¢usuke B cpeanedd mkone. Ilocobue s
yuurens noj penakuueit A.A. ITokposckoro. ['ocynapcTBeHHOe

5. ®poHrtanbHble JabopaTopHbie 3aHATUS MO ¢u3uke B 7-11 kimaccax o001eo0pa3oBaTENbHBIX
yupexaenuit: Kaura mns yuwtens./mox pen. B.A. Bbyposa, I'.I. Huxudopoa. — M. :
[Tpocsemienue, 1996.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1. ®enepanbHblii rocynapcTBEHHBIH 00pa30BaTEeNbHBIA CTaHIAPT [DNEKTPOHHBIA pecypc]. —
Pexxum noctyna: http://standart.edu/catalog.aspx?Catalog=227

2. Caiit MunucrepcTBa obpa3oBaHus U Hayku Poccuiickoit deneparun// opunmanbHbelid canT. —
Pexxum noctyna: http://muno6pHayku.pd/

3.  Meroauueckas ciuyx6a. NznarensctBo «bMMHOM. JlaGopaTtopust 3HaHMiD» [D1eKTPOHHBIN
pecypc]. — Pexxum noctyma: http://metodist.lbz.ru/

4. Urposas nporpamma Ha qucke «Jlpakoma 1 3aHMMaTeNnbHas (Gu3nka» [DIeKTpoHHbIH pecypc].
— Pexxum nocryna: http:// www.media 2000.ru//

5. Anroputmsl pemeHus 3aaa4 no ¢pusuke: festivai.lseptember.ru/articles/310656

6. dopMupoBaHHWE YMEHHH ydYalIMXCs pemaTth (Qu3uueckue 3amadd: http://www.revolution.
allbest. ru/physics/00008858 0. Html

7. DOIeKTpoHHbIE  00pa3oBaTelIbHbIE  pecypchl M3  €IUHOW  KOJUIEKIMH  LHU(POBBIX
oOpa3zoBatenbHBIX pecypcos http://school-collection.edu.ru/

8. DiekTpoHHBIE 00pa3oBaTebHBIE pecypchl KaTanora denepaibHOTO IEHTPa WH(HOPMAITMOHHO-
oOpazoBartenbHBIX pecypcoB http://fcior.edu.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE OBPA3OBATEJIBHOI'O
IMPOLOECCA

YYEBHOE OBOPYJAOBAHHE

1. koMIBrIOTEp NpenoaBaTes,


http://standart.edu/catalog.aspx?Catalog=227
http://минобрнауки.рф/
http://metodist.lbz.ru/
http://www.media/
http://school-collection.edu.ru/
http://fcior.edu.ru/

DN B WIN

. MyJIbTUMEAUNHBIN IIPOECKTOP,
. HabOp IO MEXaHHKE,

. Habop 10 JIEKTPUUECTBY,

. Habop 10 ONTHKE.



IIpuiaoxenune

Buaersl 1015 3a4éTa 10 BHINOJIHEHHIO IKCIIEPUMEHTAJbHBIX 32IaHUWI H PACYETHBIX
3amay

buner Nel.

1. JlabGoparopHas padora: «CHATHE BOJbT-aMIICPHON XapaKTEPUCTUKHU JIAMITH HAKAJIMBAHUS U
onpeneacHue e€ COMPOTUBICHUS U MOIITHOCTH

2. 3amaya 1o OITHKE.

Buner No2.
1. JlabGoparopHas paboTa: «/3mMepeHue yIeIbHON TEIIOEMKOCTH TBEPIOTO TEIIa.
2. 3amaua 1o AJIEKTPUYECTBY.

bunet Ne3.

JlaGopaTtopHnas pabora:

1. JlaboparopHas padora: «Onpenenenrne GOKYCHOTO PACCTOSIHHSI M ONITHYECKOMN CHIIBI TMH3BD (C
MIOMOIIIBIO CBETA OT yJAIIEHHOTO OKHA U C MTOMOIIBIO JIAMITOYKH)

2. 3ajmaya 1o TETUIOBBIM SIBIICHUSIM.

buier Ne4.

JlaGopaTtopHas pabora:

1. JlaboparopHnas pabota: «COOpKa 3JICKTPOMArHUTa U UCIBITAHUE €T0 JCHCTBHS.
2. 3apaua 1o ONTHKe.

bunet No5.

JlabopaTtopHast pabora:

1. Jlaboparophas padota: «Cyxoe TpeHue. Onpenencaue K03hGUiueHTa TpeHUs CKOIBKEHHS.
2. 3amaya 1o JJIEKTPUIECTBY.
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