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MHHOACHUTEJIBHASA 3AIIMCKA

B HenpepbiBHOM 00pa30BaHWU JUYHOCTH OTPOMHYIO Ba)KHOCTH MPHOOPETAIOT BOMPOCHI C
BbIOOpOM mpoduis JanmbHeero o0ydeHus: Ha cTapiield cryneHu oOmero obpasoBanus. JlanHas
porpamMma paccynTaHa Ha MOJArOTOBKY yJalIuXcsi K BBIOOPY (pr3HKO-MaTeMaTHUeCcKOro npohuis u
YCIIEIIHOM cJauy 3KCIIEPUMEHTALHON YaCcTH 3K3aMeHa 10 (pU3UKe.

B mkonpHOM Kypce ¢u3uku 7-9 Kiacchl Majo yAelsieTcss BPEMEHU NIl IPOBEJCHMS aHaIu3a
OKCTIEPUMEHTAIBHBIX JIaHHBIX, XapaKTepPHU3YIOUIMX 3HAueHHUs (U3MYECKHX BEIMYWH, MpH
BBITIOJTHEHUH JTa0OPaTOPHBIX PaboOT, YTO B CBOIO OYEPEb CY)KAeT MPEICTABICHUS O BO3MOKHOCTH
MIOJIyYEHUSI HEMPaBUJIBHBIX PE3yJbTaTOB IMpU NPOBEIACHUM HKCIEpUMEHTa. JlaHHas mporpamma
yueObHoro Kypca «®Pusnka B HUCCIEIOBAHHIX» IO3BOJIIET JIMKBUIMPOBATH MAHHBIA MpoOen u
MO3BOJISIET TMOATOTOBUTH O0YYAIOIUXCs K TPOUIbHOMY 00YyUEHHIO.

Oco0eHHOCTh Yy4eOHOTO Kypca COCTOMT B TOM, YTO pacIIUpsieTcs] KPyro3op oOydarouiuxcs,
MOTIOJHSIOTCSA3HAHMS O METOJaX U3MEpPEHUs] PU3NYECKUX BEIMYMH, O CYILECTBOBAHUH PA3IMUHBIX
MOTPEIIHOCTEN BOSHUKAIOIIMX B IPOLECCE MPOBEACHUS IKCIEPUMEHTa U 00pabdOTKE IMOJyuYEeHHBIX
JTAHHBIX.

B nanHo#t mporpamMe nepepa®oTaHbl aBTOpckue Matepuainbl nporpamm: Kabapmuna C. U,
Medpep H.U “Usmepenne ¢puznueckux Benuuun’; 'mageimesa H.K., JTuk FO.H., Koapckuii FO.A.
«Pu3nueckre BEeTUYUHbBI U UX U3MepeHus». V3 NaHHBIX MPOrpaMM B3SIThl TEOPETUUECKHUE BOIIPOCHI,
cojiepaHue Ja00OpaTOPHBIX padOT C YUETOM 3HAHWUK OOYYArONIUXCS HA JAHHOM JdTale M HaJIudue
nmabopaTopHOTO 000pyIOBaHMS B KaOUHETe (PU3UKH.

B kaOunete pusmku MMEIOTCS BCE YCIOBUS Ui peau3alii JAaHHON IpOrpaMMBbl.

[IporpamMa ocCHOBaHA Ha aKTUBHOW JESITEIBLHOCTH JETEW, HAMPABICHHONW HA 3apO’KICHHUE,
HAKOIUICHUH, OCMBICJIEHHE U HEKOTOPYIO CHCTEMAaTU3aLNI0 PU3NUecKOl HHPOpMAIUH.

JlanHasi mporpaMma  mneJarormyecku  Iejaecoodpa3Ha, T.K. OHa  oOecreynBaceT
Pa3HOCTOPOHHIOID MPOMEACBTUKY (U3UKHU, TO3BOJSET UCHOJIb30BaTh B HHAWBUYaTbHOM
MMO3HABATEIPHOM OIBITE PEOCHKA pa3IUYHbIE COCTABIAIONIME €ro CIOCOOHOCTEH; O0JbIIoe
BHHUMaHUE yzemnsieTcss (OPMUPOBAHNIO HABBIKOB BHITIOJHEHUS! TBOPUECKUX U JIaOOPATOPHBIX padoT,
peleHuIo YriyOJIeHHBIX 3a1a4 Mo (PU3MUKE, 9TO CHOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAIOIIMXCS
MPAKTUYECKUX U MCCIIEI0BATEIbCKUX HABBIKOB.

B xope 3aHATHII MOKHO BBIICIUTH CIIEAYIOUINE BOCNUTATEIbHbIE ACIIeKThI: HPABCTBEHHBIH,
MaTPUOTHYECCKUH, ICTCTUUECCKUH, JIMUHOCTHBIN, 3J0POBhE COCPETAOIINMA, IKOJTOTHIECKUM.
1. HpaBcTBeHHOE BOCIHUTaHUE CIIOCOOCTBYET (DOPMHPOBAHUIO CO3HAHMS CBSI3U C OOIIECTBOM,
OCO3HAHHUIO MPAKTHYECKOIN 3HAYUMOCTH TOTO UM MHOTO OTKPBITHSI, OCO3HAHUIO 3HAUUMOCTH 3TOTO
OTKPBITHS Ha IMyTH IUBUIM3AIMH YEJIOBEUECKOTO OOIECTBA, BOCIUTAHUIO YBAKEHHS K YUEHBIM U
UX Tpyay, GOPMUPOBAHUIO YCTOMUMBBIX HPABCTBEHHBIX YYBCTB, BBICOKOHM KyJIbTYphl MOBEICHUS
KaK OJTHOM W3 IJIaBHBIX MPOSIBIICHUIN YBaXKEHUS YeNIOBEKa K JIIOISIM.
2. [TarpuoTHyeckoe BOCIUTAHKUE BCET/Ia SBJSUIOCH OJHOM M3 BaXKHEHIINX 3a7a4 00pa30BaTeIbHOrO
mpouecca. YueOHslli Kypc «Du3uka B UCCIEIOBAHUSIX» — 3TO 3aHATUS 1O (PU3UKE, Ha KOTOPBIX
MpoOyXAaeTcs YyBCTBO YBAKEHHsSI K CBOEH CTpaHe, CBOeMY HapoJy Yepe3 yBaKeHHUE K POCCUHCKUM
Y COBETCKUM YYEHBIM, UX OTKPBITUSAM, BOSHUKAET YYBCTBO COIPUYACTHOCTHU K UCTOPHH U TPAAULIAAM
CBOEH CTPAHBI.
3. DcTeTHueckoe BOCHUTAHHE - 3TO (POPMUPOBAHUE OMPEIEICHHOTO SCTETHUYECKOTO OTHOIICHUS
yejoBeka K JaeicTBuTensHOCTH. Pu3nKa — HayKa O MpUpoJie. A YTO B HallleM MUpPE COBEpLICHHEE U
KpacuBee caMoil mpupoapl? B mporiecce BHINOTHEHUS SKCIIEPUMEHTAIBHBIX 33124 U UX 0pOopMIIeHUH
dopmupyercsi M pa3BUBAeTCAd CIOCOOHOCTh YUEHHKOB K OCTETUYECKOMY BOCHPUATHIO U
NEepeKUBAHNIO, UX ICTETHUECKUI BKYC U Hjeall, CHOCOOHOCTh K TBOPYECTBY MO 3aKOHAM

KpacoThl, K CO3JaHHI0 ICTETUYECKUX IIEHHOCTEH B HCKyccTBe U BHe ero (B cdepe TpymoBoit
JEeSITENLHOCTH, B OBITY, B TIOCTYIIKAaX M MOBEJECHUH) C IIENIbI0 BEIPAOOTKH YMEHHUSI CaMOCTOSITENEHO
CO3/1aBaTh MPEKPACHOE.



Ienn kypca

Onwupasicb Ha HHIMBHIyaIbHbIE O00pa30BATENbHBIC 3alPOCHl M CIOCOOHOCTH KaXIOTO
pebeHKa TpHW pealu3aluyd TporpamMMmbl ydeOHOTO Kypca «Du3uka B HCCIEIOBAHUAX», MOMXKHO
JOCTHMYbh OCHOBHOM 1€MW - Pa3BUTh y OOydYalOIIMXCAd CTPEMJIGHHE K JalbHEHIemy
CaMOOTIPENICIICHUIO, HMHTEIJICKTYaIbHOM, HAy4yHOM M MNPaKTUYECKOM  CamMOCTOSATEIBHOCTH,
[M03HABATEIbHON AaKTUBHOCTH.

[Iporpammbl 3aHsITHIi y4eOHOro Kypca mo (usuke sl y4yammxess /7-8-X KJaccoB
HANPAaBJIeHAa HA JJOCTHKEHHE LeJIeil:

® pa3BUTHE Yy YyYalIUMXCs IMO3HABATEIbHBIX HHTEPECOB, HMHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce PeIIeHUs] MPAKTUYECKUX 3aJlad U CaMOCTOSATEIBHOTO TPHOOPETEHUS
HOBBIX 3HAHHH;

e (dopmupoBaHWE U PpA3BUTHEC Y YyYaIIUXCS KIIOYCBBIX KOMIIETCHIIMH — y4eOHO —
MO3HABATENBHBIX, HWH(OOPMAIMOHHO-KOMMYHUKATUBHBIX, COIMAIBHBIX, W KakK CIEACTBUE -
KOMIIETEHITUH JIMTYHOCTHOTO CaMOCOBEPIIIEHCTBOBAHNS,

e (QopMHpOBaHUE MPEIMETHBIX U METANPEIMETHBIX Pe3yJIbTaTOB 00YYCHUS, YHUBEPCAIBHBIX
y4€OHBIX JIEHCTBHIA.

® BOCHHUTaHUE TBOPUYECKOW JUYHOCTHU, CHOCOOHOW K OCBOCHHUIO MEPEJOBBIX TEXHOJOTHUU U
CO3/ITaHUIO0 CBOMX COOCTBEHHBIX Pa3pabOTOK, K BHIIBMKEHHUIO HOBBIX UCH U MPOEKTOB;

e peanu3alys AesITEIFHOCTHOTO MOAX0Aa K MPEeIMETHOMY OOYUICHHIO Ha 3aHITHSIX BHEYPOUHOI
NESTETFHOCTH TI0 (PU3UKE.

Oco0eHHOCThIO BHEYPOUHOM JEATENHOCTH MO (M3MKE B paMKaxX BHEYPOUYHOU pabOThI
SIBJISIETCS TO, YTO OHA HAIIPaBJIeHA HA IOCTHXKCHUE 00YJArOITUMUCS B OOJIBIIIECH CTENEHU TNIHOCTHBIX
Y METaNpeIMETHBIX PE3yJIbTaTOB.

Jlnst peanuzanum 1eNie Kypca TpeOyeTcsl pelieHue KOHKPETHBIX MPAKTHYECKUX 3aj1ad.
OcHoBHBIE 3a/1a4M y4eOHOTO Kypca 10 (U3HKHU:

® BBISBJICHHE HWHTEPECOB, CKJIOHHOCTEH, CIOCOOHOCTEHW, BO3MOXKHOCTEH ydYammxcs K

Pa3INYHBIM BUJAM ACSITEIBHOCTH;

® VYIOBJIETBOPEHHE HWHIMBUAYAJIbHOTO  HHTEpeca OOYyYaloIIUXCS K  MPAKTUYECKUM

MPUJIOKEHUSIM (U3UKKA B TPOIECCE CAMOCTOSTEIBLHOMN, TMO3HABATEILHONW W TBOPYECKOM

JEATEIBHOCTH MPHU MPOBEAECHUU SKCIIEPUMEHTOB U MCCIIEJOBAHUN;

e (opMupoBaHUE Y YUHAIIUXCS YMEHUS BBIYUCIISTH IOTPEIIHOCTH;

® HAy4yuTh YYaLUXCS, aHATU3UPYs PE3yJbTaThl SKCIIEPUMEHTAIBHOIO HUCCIEAOBAHUS, JENIaTh

BBIBOJI B COOTBETCTBUU CO C(HOPMYIUPOBAHHOM 3aaueii HCcCle0BAHNUS;

®  PACKPBITH POJIb U3MEPEHUI B TEXHUKE.

e (opmupoBaHUE NPECTABICHUS O ABJICHUSAX U 3aKOHAX OKPYKAIOILIEr0 MUPa, C KOTOPHIMU
IIKOJIbHUKH CTAJIKUBAIOTCS B IOBCEIHEBHOM JKU3HU;

(dhopMHpOBaHKE MIPEICTABICHHS O HAYYHOM METO/IC TO3HAHUS;

pa3BUTHE UHTEPECA K UCCIEN0BATENBCKOM JAESITEIbHOCTH;

Pa3BUTHE OTBITA TBOPUECKOH IEATEIHHOCTH, TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE HABBIKOB OpraHM3allid HAYYHOTO Tpyda, paldoThl CO CIOBapsSMU U
SHUUKIIONEIUSMY;

® CO3JaHUE YCIOBUH JUId peanu3alldd BO BHEYPOUHOE BpeMs MPUOOPETEHHBIX

YHHUBEPCATbHBIX YUEOHBIX JEHCTBHUI B YPOUHOE BpEMS;
® pa3BUTHE OMbITAa HEPOPMATEHOTO OOIIIEHNUS, B3AUMOJICHCTBUS, COTPYIHUYECTBA;
® pacHMpeHue paMoK OOIIEHUS C COLIUYMOM.

e (opmupoBaHuE HABHIKOB MOCTPOCHMs (U3UYECKUX MOJETECH W OMpeneNeHus TpaHHIl UX

MIPUMEHHUMOCTH.
® COBEpILEHCTBOBAHHE YMEHUI MPUMEHSATH 3HaHUS 110 GU3UKE i1 OOBICHEHUS SIBICHUM

MPUPOJBI, CBOWCTB BEIIECTBA, pEMICHUS (UIMYECKUX 3a/]ad, CaMOCTOSTEIHHOTO



npuOOpEeTEeHUs] U OLIEHKU HOBOM MH(pOpMALUU (HU3UUECKOTO COACPIKAHUS, HCIIOJIB30BAHHMS
COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTUH;

® UCMOJb30BAHME TMPHOOPETEHHBIX 3HAHMM W YMEHHH Uil pPELICHHS MPAKTUYECKUX,
KU3HEHHBIX 337134,

® BK/IIOYECHUE yJalUXCSd B Pa3HOOOPA3HYIO AEATEIBHOCTH: TEOPETHUECKYI0, IPAKTHUECKYIO,
AHAJTUTHYECKYIO, TOUCKOBYIO;

e BbBIPa0OTKA TMOKMX YMEHHIA TEPEHOCUTD 3HAHHS U HABBIKH HA HOBBIC ()OPMBI yIEOHOU
paboThl;

® DPa3BUTHE COOOPA3UTEIHHOCTH U OBICTPOTHI PEAKINU MPH PEIICHUN HOBBIX Pa3IHYHBIX
(bu3NYeCKuX 3a/1a4, CBI3aHHBIX C TPAKTUYECKOH NS TETHLHOCTHIO.

Konuenuus kypca.

o OCHOBHBIM HaIIpaBJICHUEM IMPOrpaMMBI SABJIACTCA KOMIIJIEKCHBIN 1o axo1a, HaHpaBJIeHHI)IfI Ha
JOCTHIXCHUC O6yanOHII/IMI/IC$[ JIMYHOCTHBIX M MCTAIIPCAMCETHBIX PE3YyJIbTAaTOB, IMOJIYYCHUC 3HaHI/II\/'I,
YMEHHM M HaBBIKOB B IPOLECCE 3aHATHH BHEYPOUHOW JESITEIbHOCTH Ha 0aze TeopeTHYecKOro
Marepuaia, pacCMOTPEHHOTO Ha YpOKax B ILKOJIE.

e YueOHbIil Kypc «Pu3uKa B UCCIIEIOBAHUSIX) OPUEHTUPOBAH, MPEXKIE BCETO, HA OPTaHU3AIHIO
CaMOCTOSITEJIBHOIO NTO3HABATEIIBHOTO MPOLECCAa U CAMOCTOSATEIBbHOM MPAKTUYECKON JIEATEIbHOCTH
ydqamuxcsa. B mporpamme mpeacTaBieHa CUCTEMa IPAKTUYECKUX 3aJaHUNA  MTOCTENEHHO
BO3pacTarolllel CI0KHOCTH 0 Kypcy (pU3uKu OCHOBHOM mIKOJbl. Kype npeaycmaTpuBaeTr perieHue
TEOPETUYECKUX M MPAKTHYECKUX 33/1a4 HA OCHOBE CHCTEMAaTH3allMH NMEIOIIETOCS TEOPETUYECKOTO
Oara’xa 3HAHHUH IIO (i)mvn(e n MaT€MaTuKE, 3HAKOMCTBO C OCHOBHBIMH MCTOAAMU PCIICHHA
¢busnyueckux 3anad, BHIPaOOTKY HAaBBIKOB PELICHHsS] HECTAHAAPTHBIX 3a/JaHUM, MPOEKTUPOBAHUE U
co3/IaHre TPUOOPOB M PU3NUECKUX YCTPOUCTB.

e B mporpamme peanu3yroTCs MEXKIPEIMETHBIC CBS3M C XUMHEH, OHOJIOTHEH, MUCTOpUEH,
JTUTEepaTypoil, reorpadueii; co3maroTCs YCIOBUA IS aKTUBH3alMM IO3HABATEIbHOTO HMHTEpeca
yUaluxcs, pPa3BUTUS UX HHTEJUIEKTYaJbHBIX, TBOPYECKUX CIOCOOHOCTEH B MpPOIECCE PEIICHUS
(buznyeckux 3aaa4, MPUKIATHON MPAKTUYECKOU IESATEIHLHOCTH U CAMOCTOSITEIbHOTO MPUOOPETEHHUS
HOBBIX 3HAHUU.

@®opMbl OPraHU3ALMHU JeSATEJbHOCTH 00YYAIOIUXCS

Peanuzanus mporpammbl yueOHOTO Kypca «®Pu3uka B HUCCIEIOBAHMUSIX» MPEANoJiaraet
UHIUBUAYAIbHYI0O U TPYNIOBYIO paboTy o0O0ydYaroluxcs, IUIAaHUPOBAaHUE U IPOBEACHUE
HCCIIEIOBATENIbCKOTO SKCIIEPUMEHTA, CAMOCTOSTEIbHBIA COOp MaHHBIX Ui PEHICHUS TPAKTHYECKUX
3a/1a4, aHAJIU3 U OLICHKY MOJy4eHHBIX Pe3yJIbTaTOB, U3rOTOBIIEHUE ocoOuit u Mmoaeneil. [Iporpamma
MpelycMaTpuBaeT HE TOJbKO OOydaloliye U pa3BUBAIOIIME L€, €€ peaau3alus CIOCOOCTBYET
BOCITUTAHUIO TBOPYECKON IUYHOCTH C AKTHUBHOW >KM3HEHHOW MO3uLMeld. BBICOKUX pe3ynbTaToB
MOTYT JOCTHUYb B JAHHOM CJIy4ae HE TOJIBKO YYEHHKHU C XOPOIIEH MIKOJIbHOMYCIIeBAEMOCThIO, HO U
BCE 1IeIeyCTpeMIIEHHbIE aKTUBHBIE pedsiTa, y)Ke CAeNaBIIue CBOH npodeccnoHalbHbIi BEIOOD.

3anAaTHA y4eOHOro Kypca mo (usnke HOCAT OOLICHHTEJICKTYaJbHYI0 HAIIPABJICHHOCTH
Pa3BUTHS JIUYHOCTH 00y4arouuxcs /-8-X KJIaccoB.
[Ipennaraemasi mporpaMma BHEYPOUYHOM JeATEIbHOCTH B /-8 Kiaccax paccyMTaHa Ha 2 roja
obyuenust. 7 kimacc (1 gac B Hemenmo) — 34 4aca, 8 kimacc (1 wac B Hemenmo) — 34 4yaca, ¢hopma
o0yuyeHusi: OyHasl.
[IporpamMmma Kypca mpenycMaTpuBaeT YTEHHWE YCTAHOBOYHBIX JICKIIMM, WHCTPYKTaX MO TEXHUKE
0€30MacCHOCTH, TpPOBEJECHHE JAOOPaTOPHBIX PabOT B YCIOBMSIX CHEHHMAIBHO 000pPYIOBAaHHOTO
KaOWHETa, MPOEKTHI.

B Hauwane yueOHOro rojma oOydaroUIMMCS WPEIaraloTCs TEMBI ISl MPOEKTHO —
UCCIIeIoBaTeNbCKOM  fesarenbHocTH. OOydaromuecss OOBEAMHSIOTCS B TPYNIBl WK paboTaroT
CaMOCTOSITENILHO HaJl TPOEKTOM B TE€UEHUE YUeOHOTO TO/a, MOTydasi KOHCYAbTAIlMH YUYUTENS U UMest
BO3MOXHOCTh OOCYIUTHh MPOMEXKYTOUYHBIC Pe3ylbTaThl B TPYIE Ha €KEHEACNbHBIX 3aHATUAX. B
pamMKax eXeHEeJeNbHBIX 3aHATUNA O0Oydaroluecs IUTAHUPYIOT SKCIEPUMEHTHI, MPOBOAAT UX,
00CY)KIAIOT pe3yabTaThl, PEIIAOT SKCIIEPUMEHTATbHBIC 3aJaHUs], 3a7a4l PA3TMYHBIX (JOPM U THIIOB.



Coaep:kaHue NporpaMmbl
Cooeporcanue usyuaemozo Kypca 6 1 knacce (1 ron odydeHust)

Tema 1. IlepBoHauaIbHbIE CBeeHUsI 0 CTPOEHHM BemiecTBa (7 1)
Ilena neneHust U3MEpPUTENBHOTO Tprbopa. OmnpeneneHue NEHbl JENCHUS H3MEPUTEITHHOTO IUIUHIPA.
Onpenenenrne reoMeTpUYECKUX pasMepoB Teia. M3rotosiieHne u3aMepuTenpbHoro nuiuHapa. Mamepenue
TeMreparypsl Tena. Mamepenue pazMepoB Masbix Tell. M3Mepenue ToMmuHbI JJucTa Oymard.

Tema 2. B3aumoneiicrBue tea (12 4)
N3mepenue ckopoctu ABuxeHus Tena. M3mepenuwe macchl Tena HemnpaBuibHOH (opmbl. M3mepenue
IUIOTHOCTHU TBepJoro Tena. 3mepenue oobema myctoTsl. VccnenoBanue 3aBUCMMOCTH CUJIBI TSDKECTH OT
Maccel Tena. OmnpeneneHne Macchl U Beca Bo3ayxa. CloKeHHe CHJI, HalPaBJIEHHBIX MO0 OJHOM HpsIMOM.
W3mepenue xecTkocTu NpyxuHbl. M3mepenne koadduimeHTa cuibl TPeHHsI CKOJIbKeHUs. Pemienue
HECTaHJaPTHBIX 33/]a4.

Tema 3. JlaBienne. [laBjieHue xxuaKocrteii u ra3os (7 1)
HccnenoBanue 3aBUCHMMOCTH JABJIEHUS OT IUIOMIAIU MOBepxXHOCTH. OnpeieieHre JaBJIeHUs TBEPI0TO Tea.
Brruucnenue cwiibl, ¢ KOTOpoil atMocdepa IaBUT Ha MOBEPXHOCTH cTojia. OmpenerneHne Macchl Tena,
MJIaBaoIIero B Bojae. Onpezenenne mIOTHOCTH TBepaoro Tena. Onpenenenne oobeMa Kycka JibJia.
N3yuenue ycrnoBus miaBanus Tei. Pelrenne HecTaHAapTHBIX 33,1a4.

Tema 4. PaGoTa u MmomHocTh. JHeprus (8 u)
Brruucnenue paboThl 1 MOIIHOCTH, Pa3BUBAEMOM YYCHHKOM IpH moabeme ¢ 1 Ha 3 stax. OnpenencHue
BBIMTpBIINIA B cwiie. HaxoxaeHue meHTpa TshkecTH miockod ¢urypsl. Beraucnenne KIIJ nakmonHo#M
IJIOCKOCTH. M3MepeHue KUHETUYeCKOW »HHepruu. M3mepeHue mNOTEeHIMaIbHOM »HHEpruu. PemieHue
HECTaHJaPTHBIX 3a/1a4.

Cooepoicanue uzyuaemozo Kypca ¢ 8 knacce (2 roa odyueHus )

Tema 1. Ha6/roaeHust v onbIThl. Pu3nyecKkue BeJuunHbl. U3Mepenne pu3snueckux BeJHYHH. (2 4.)
Hab6monenuss u onbiTel. dusuueckre BeIMYMHBI U UX €IUHUIBL. V3MepeHue (u3NYecKUX BEIHUHUH.
[Torpemnoctu pusnueckux BenuuuH. O6paboTka pe3ynbTaToB n3MepeHuil. be3omacHoCTh 3KcIepuMeHTa.
[1nanupoBaHue U BBHITIOJHEHUE SKCIIEPUMEHTA.

JlaGopaTtopHnas paboTa:

1. «Cyxoe tpenue. Onpenenenue kodhduireHTa TpeHUs: CKOJIbKEHUS

Tema 2. TeruioBble siBjeHust. (4 4.)

Temmneparypa. Terutobie siBieHus. [TpuOOpsI 47151 ©I3MEPEHHSI TEMIIEPATYPBI U BIAYKHOCTH.

JlaGopaTopHbie pabOTHI:

1. «HabmrogeHue 3a mpoiieccoM HarpeBaHMs U OCTHIBAHUS BOJBI, MOCTpOEHHE Tpadrka
3aBUCHUMOCTH TEMIIEPATYpPhl OT BPEMEHI

2. «OrmpeneneHne Macchl Tela, KOTOPOE YYaCTBYET B TEIIJIO0OMEHE)

3. «M3mepenue yaenbHON TEMIOEMKOCTH TBEPIOTO TENay.

Tema 3. U3MeHeHUe arperaTHbIX COCTOSIHNI BemlecTBa. (6 41.)

ArperaTtHple COCTOSIHHSI BelecTBa. VI3MEHEHHe arperatHbIX COCTOSHUUM BemlecTBa. Pacuér konmmdecTBa
TEIUIOTHI IPU U3MEHEHUU arperaTHOrO COCTOSIHHMS BelecTBa. [IpakTHKyM MO pelIeHn03a1a4 MOBBIIIEHHOTO
YPOBHS CIIOKHOCTH.

JlaGopaTopHbie pPabOTHI:




1. «HaGmonenue 3a mpoIiieccoM IUIaBICHHS JIbJIa H TOCTPOEHHE IpadrKa 3aBUCUMOCTH
TEMIIEPATYPBI OT BPEMEHM»
2. «/3mepenue TemnepaTypbl KpUCTAJUIN3ALUHU BEIIECTBA»
3. «HaGmronenue 3a oTBepAeBaHHEM aMOP(HOTO BEIIECTBA»
4. «MccnenoBaHue CBOWCTB NEPEOXTAKAEHHON KUIKOCTH.

Tema 4. DaekTpuyeckue sBjaeHus. (8 4.)
DnekTpu3arus. DIEKTPUUECKUE SIBICHUS. DJIECKTPUUYCCKUN TOK. XapaKTEPUCTUKHU DIICKTPUUECKOTO TOKA.
[Tpubopsl ast W3MEpPEHHsI XaPAKTEPUCTUK DSICKTPHUECKOTO TOKA. 3aKOHBI MOCTOSIHHOTO TOKa. J[MOoMbI.
[IpakTuKyM MO pEIICHUIO 3a/1a4 MOBBIIICHHOTO YPOBHSI CIIOKHOCTH.
JlabopaTopHbie pabOThI:
1. «CoOopka MpOCTHIX AIEKTPHUUECKHUX LETICi»;
2. «CHATHE BOJNBT-aMIICPHON XapaKTSPUCTUKHU JAMITBl HAKAJTMBAHUS U OTIPEICIICHUE ¢
COTIPOTHUBIICHUS Y MOTITHOCTHY;
3. «M3y4eHne 3aBUCHMOCTH IEKTPUICCKOTO COTIPOTHBIICHHUS IPOBOIHHUKA OT €TO
F€OMETPUUECKHX TTapaMEeTPOB M XapaKTepa BEIIeCTBa, U3 KOTOPOTO OH U3TOTOBJICH
4. «lIpoBepka BBITIOJHEHHUS 3aKOHOB TTOCTOSIHHOTO TOKA IS Y4acTKa IETHU ¢ MapauieTbHbIM
COCIMHEHUEM TTPOBOTHUKOBY
5. «/M3ydeHue >MeKTPUUYECKUX IIENEH C TU0aMI.

Tema 5. DjiekTpoMarHuTHbIe siBjaeHus. (8 4.)

MarnuTtHOoe nosne. JleiicTBMe MarHUTHOIO IOJIS Ha MPOBOJHHMK C TOKOM. DJIEKTpOMarHuThl. IlepemenHoe
MarHuTHOE IoJie. SIBneHue 3neKTpoMarHUTHOM MHAYKIUU. OnbiTel @apanes. [IpakThkym mo pemeHuro
3a/1a4 NOBBIIIEHHOI'O YPOBHS CIOKHOCTH.

JIabopaTopHble paOOTHI:

«HMcenenoBanne MarHUTHOTO TIOJISL IPSIMOTO NMTPOBOJAHMKA U KATYIIKH C TOKOM»

«COopKa 3JIeKTpOMAarHuTa U UCIbITAHUE €0 CHCTBUS

«M3y4eHne B3auMOIEHCTBUSA ABYX NPSMBIX IPOBOJAHHUKOBY

«M3yyeHne qeiCTBUS. MAarHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM»

«McenenoBanue sSBICHUS MIEKTPOMArHUTHOW MHAYKLIAW

ogrwdE

Tema 6. CBeToBbI€e siBJIeHHUs. (6 1.)
[IpsimonuHeliHOE pacpOCTpaHEHUE CBETA. 3aKOHBI OTpakeHus U npenomieHus. JInussl. @opmyna TOHKOM
nuH3bL. Onrudeckas cuiia JIUH3bL. [IpakTHKyM MO peleHuto 3a/1a4 MOBBIIIEHHOTO YPOBHS CIIOKHOCTH.
JlaGopaTopHble pabOThI:

1. «Omnpenenenue nokazaresus NpeIoMICHUS

2. «M3ydeHue 3aBUCIMOCTH pa3Mepa U300paxeHHs OT PACCTOSHUS MEXTy JTUH30H U MIPEAMETOM

3. «Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHUYECKOM CHJIBI JIMH3bD (C IMOMOIIBIO CBETa OT

yIaja€HHOTO OKHA U C MOMOUIBIO JIAMITIOYKH )




JIMYHOCTHBIE PE3YJIBTATHI
IIaTpuoTnyeckoe BocnuTaHME:
e MpOSBJICHHUE UHTEPECA K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NYECKOI HAyKH;
e I[IGHHOCTHOE OTHOILEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX (PU3UKOB.
I padsicoanckoe u 0yxo8HO-Hpa8CMEeHHOe 60CNUMAHUE:

e TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJEHMHM OOIIECTBEHHO-3HAUMMbBIX M AITHUECKUX
po0JieM, CBA3aHHBIX C TPAKTUIECKUM PUMEHEHUEM JIOCTH)KCHUH (PH3HKH;

e  0CO3HaHUE BAXXHOCTH MOPAJIbHO-ITHUECKUX IIPUHIUIIOB B JESITEILHOCTH YY4EHOTO.
Ocmemuueckoe socnumanue:

e BOCIPHUATHE JCTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOIO IOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo noznanua.

e OCO3HaHHE LEHHOCTU (PU3MUYECKON HAYKHU KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHpA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHI, BAXKHEUIIEH COCTABIISAIONIEH KYJIbTYpHI;

e pa3BUTHE HAyYHOU JTI0003HATENLHOCTH, HHTEpECA K UCCIIEI0BATENbCKON e TEIIbHOCTH.
Dopmuposanue Ky1omypsl 300p08bsi U IMOYUOHANLHO20 ONA2ONONYHUSL:

e OCO3HaHHE IEHHOCTU 0e30MacHOro o0Opa3a >KHM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHDE,
BAYKHOCTH MpaBui 0€30MacHOrO TOBEACHHUS Ha TPAHCIOPTE, Ha JOporax, ¢ 3JIEKTPUYECKUM U
TEIJIOBBIM 000PYIOBaHUEM B JIOMAIIHUX YCIOBHSIX;

e chOpMHUPOBAHHOCTH HAaBBIKA PedIICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAKOTO JKe TIpaBa
y Ipyroro 4ejaoBeKa.

Tpyoosoe 6ocnumanue:

e AKTHBHO€ y4yaCTH€ B pEIICHHH NMPAKTHUECKUX 3a/]ay (B paMKax CEeMbHU, IIKOJBI, TOPOJa, Kpas)
TEXHOJIOTHYECKON U COLMAIbHOM HANPaBICHHOCTH, TPEOYIOMIKUX B TOM YHCIe U (PU3UYECKUX 3HA-
HUH;

e HHTEpEC K MPaKTUYECKOMY H3YYEHHIO Mpodeccuid, CBsI3aHHBIX C (PU3UKOIL.

OKonoeuueckoe eocnumanue:

e OpHEHTAlUs Ha NMpUMeHeHHe (U3MUECKUX 3HAHUM Ui pellieHus 3ajad B 00JIacTH OKpyKarouei
cpenpl, IJIaHUPOBAHUS IMOCTYIKOB M OLEHKH MX BO3MOXXHBIX IMOCIEICTBHHN U1 OKpPYKAIOIIEH
Cpelbl;

e OCO3HaHHE TJIOOATBLHOTO XapakTepa 3KOJOTMUYECKUX NpoOJieM U MyTeH UX perieHus.
Aoanmayus obyuarowe20cs K USMEHAIUUMCS YCII0BUAM COYUANbHOU U NPUPOOHOU CPeobl.:

e MOTPEOHOCTH BO B3aUMOJICHCTBUH IPHU BBINOJHEHUHM HCCIEJOBAHUM U MPOEKTOB (U3UYECKOM
HaIlPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTUX;

e TIOBBIIICHHE YPOBHS CBOEC KOMIETEHTHOCTH YEPE3 MPAKTUUYECKYIO ACSATEIbHOCTD;

e MOTPeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM uHcliie (OPMYIUPOBATh UJIEU, TIOHATHUS,
TUTIOTE3bI 0 (U3MYECKUX OOBEKTaX U SBJICHUSX;

e 0OCO3HaHHUE JAePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

e IUTAHUPOBAHHE CBOETO Pa3BUTHUS B IPHOOPETCHUH HOBBIX (PU3MYCCKUX 3HAHUI;

e CTPEMJICHHE aHAIM3UPOBATh U BBISIBJIATH B3aUMOCBSI3H MIPUPO/II, OOIIECTBA U SKOHOMHUKH, B TOM
YHClie C UCTOIb30BaHUEeM (pU 3MUeCKUX 3HAHUM;

e OIIEHKA CBOMX JEHCTBUI ¢ y4ETOM BIUSHUS Ha OKPYXKAIOIIYIO CPEay, BO3MOKHBIX TTI00ATBHBIX
MOCJIEICTBUIA.

METANIPEJIMETHBIE PE3YJIBTATHI

YHuBepcanbHbIE ITI03HABATENIbHBIE IEUCTBUSA
Baszosvie nocuueckue oeticmeus:

e  BBISIBJIATH U XapaKTePU30BATh CYIIIECTBEHHBIC IPU3HAKN OOBEKTOB (SBICHUI);

e YCTaHABIMBATH CYIIECTBEHHBIM TMpPHU3HAK KIACCU(PUKAIIMU, OCHOBAHHUS M O000OIIeHUA U
CpaBHCHMUS,

e BBISBISATH 3aKOHOMEPHOCTHM M TMPOTHUBOPEUHsT B pacCMaTpHBaeMbIX (akTaxX, MaHHBIX U
HAOIOICHUSIX, OTHOCAIIUXCS K (PU3HYe CKUM SBIICHUSIM;

e  BBISIBJISITh MIPUYUHHO-CJICICTBEHHBIE CBSI3U MPU M3YYECHUH (PU3NYECKUX SBICHUN M MPOIECCOB;
JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM JIEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIKOUYEHUM, BbIIBUTaTh
TUTOTE3bI O B3aUMOCBS3SX (PU3UIECKUX BEIHYNH;



CaMOCTOSITEJIFHO BBIOMpaTh Crmoco0 pemieHus y4eOHOW (Qu3nueckoil 3amaud  (CpaBHEHHE
HECKOJIBKUX BapHUaHTOB DPEIICHUs, BB 0Op Hambojee MOIXOAAILIET0 ¢ YUETOM CaMOCTOSITEEHO
BBIZICTICHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvckue oeicmsusi:

MCIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKIUI HHCTPYMEHT MTO3HAHUS;

MPOBOJIUTH IO CaMOCTOSITENIBHO COCTAaBJIEHHOMY IUIaHY OIBIT, HECIOXXHBIM (U3UUECKUit
HKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeJOBaHUE (PU3HMUECKOTO SIBIICHHUS;

OIICHUBAaTh Ha MPUMEHUMOCTH M JIOCTOBEPHOCTh HH(OPMAIMIO, TOIYYCHHYI0 B XOJIE
WCCIICIOBAHUS MITH SKCIICPUMEHTA;

CaMOCTOSTENIHO (OPMYIIMPOBATh OOOOIICHUS W BBIBOJBI 1O PE3YNIbTaTaM IMPOBENEHHOTO
HaOJIOIEHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3MUECKUX TIPOLECCOB, a TaKKe
BBIJIBUTATh MIPEJIIOJIOKEHUS 00 MX Pa3BUTHHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Paboma ¢ ungopmayueri:

MPUMEHSTH PA3JIMYHBIC METO/IbI, HHCTPYMEHTBI M 3aITPOCHI TIPH IMMOUCKE U 0TOOPE HH(DOPMAIHH HITH
JAHHBIX C YUETOM MPEIOKEHHON ydeOHOM (u3nyecKoil 3a1auu;

aHAJIM3WPOBATh, CUCTEMATU3MPOBATh M MHTECPIPETUPOBATh HHPOPMAIUIO PA3THYHBIX BUIOB U
dhopm mpencTaBIeHus;

CaMOCTOSITEJIHO ~ BBIOMpaTh  ONTHUMalbHYIO  (opMy TMpeacTaBieHHs HHpopManuu U
WLTIOCTPUPOBATH PEIIacMbIe 3a/1a4ui He CIOXHBIMH CXEMaMH, JHarpaMMaMu, WHOH rpadukoi u
WX KOMOWHAITHSIMH.

YHuBepcaabHble KOMMYHUKATHUBHBIC IEHCTBUSA

Obuwenue:

B X0Ji¢ OOCYXJEeHHs Y4eOHOro Mmarepuaia, pe3ylbTaTOB JIA0OPATOPHBIX pPabOT U TPOEKTOB
3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCYXIaeMOW TeMbl M BBICKAa3bIBaTh HJEH, HAllEJICHHbIE Ha
pellIeHre 3aJauu 1 NoJiiepKaHue 01aroxeaaTeIbHOCTH OOLICHHUS;

COTOCTABJISATh CBOM CYXKJEHHUS C CYXKIEHUSMHU JPYTMX YYaCTHHUKOB JAuajora, oOHapyKHUBaTh
pasiauyure ¥ CXOJCTBO MO3UIIMIA; BEIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MTUChMEHHBIX TEKCTaX;
NyOJIMYHO TPEACTABIATh PE3yIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa (IKCIEPUMEHTa,
WCCTIEIOBaHUS, TIPOCKTA).

Cosmecmuast OessmenbHOCIb (COMPYOHUYECMBO):!

MMOHUMATb U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOM U MHIUBUAYATbHON paObOThl MPH PELICHUU
KOHKpETHOM (hr3nueckoit mpooaemsi;

MPUHUMATh LEIH COBMECTHOW JCATEIBHOCTH, OPraHU30BBIBATh JIEHCTBHS MO €€ JOCTHKCHHIO:
pacrpenesaTh poiiv, 00CYKIaTh MPOIIECCH M pe3yJIbTaThl COBMECTHOW pabOThI; 00001IaTh MHEHUS
HECKOJIbKUX JIFO/ICH;

BBITIOJIHATE CBOIO YacCTh Pa0OTHI, IOCTUTAsl KAUECTBEHHOTO PE3yJIbTaTa Mo CBOEMY HAIPaBJICHUIO U
KOOPJAMHUPYSI CBOM JICi CTBHS C IPYTMMHU WICHAMHU KOMaH/IbI;

OIICHUBATh KAauyeCTBO CBOCTO BKIaJa B OOMUH MPOAYKT IO KPUTEPUSM, CAMOCTOSTEIBHO
CcOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

YHHUBepcabHBIC PETrYJISATHBHBIC ICHCTBHS

Camoopeanuzayus:

BBISIBJISIT TPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIHSX, TPEOYIOIIHX ISl PEIICHHUSI(PU3UICCKUX
3HAHUM;

OPUEHTUPOBATHCSI B PA3IMYHBIX TOJXO0JAaX MPHUHATHUS PEIICHUH (MHAWBHUIYabHOE, MPUHSATHE
peleHus B TPyIIe, MPUHITAE PEIICHUH TPYIINOoi ),

CaMOCTOSITEIILHO COCTAaBJISTh AITOPUTM pellleHus] (GU3MYecKor 3a7auil WIH TUTaHa MCCIICOBAHUS
¢ y4€TOM HMMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH IpeJyiara-
€MbIC BapUAHThI PEIICHHIA;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHE.

Camoxonmpons (pegaexcus):

JlaBaTh aJICKBATHYIO OIICHKY CUTYAI[MH U TIpeJiarath TiaH e€ N3MCHEHUS;

OOBSICHATh MPUYMHBI JTOCTUKCHHUS (HEIOCTHIKEHHSI) PE3yIbTaTOB JIEATCILHOCTH, JIaBaTh OICHKY
PUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JIEITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOJIHECHUS (U3NIECKOTO
MCCIIC/IOBAHUST WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB, W3MCHHBIIUXCS CHTYallUH,



YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IICITH U YCIIOBUSM.

OMOYUOHANbHBIL UHMELIEKN.:

CTaBUTH ceOs Ha MECTO JIPYroro YelloBEeKa B XOJE CIOopa WIH JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO0.

Ipunamue cebs u opyeux:

MPU3HABATh CBOE MPABO HA OMIMOKY MPHU PEIIeHUN (PU3NYSCKUX 3a/1a4 WU B YTBEPXKICHUIX HA
Hay4YHBIC TEMBI U TAKOE YK€ TIPABO JPYroro.

HNPEJIMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Yy

oOyJaromuxcst yMEeHUi:

WCIIOJIb30BaTh MOHATHUS: CKOPOCTb, Macca, IJIOTHOCTb, JaBJ€HHE, paboTa, MOLIHOCTb,
SHeprusi,Macca MW pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHHE aTOMOB U MOJIEKYJ, arperatrHble
COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U aMOP(HbIE TeJla, HACHIILIEHHbIM U HEHACHIIIEHHBIH nap,
BJIQ)KHOCTh BO3JlyXa; TEMIEPATypa, BHYTPEHHSSI SHEPIUsl, TEIJIOBOW JBUraTelb; 3JIE€MEHTAPHBIN
ANIEKTPUYECKUM 3apsii, DJIEKTPUYECKOE TI0JI€, MPOBOJHUKUA U JUDJIEKTPUKHU, TOCTOSHHBIN
AIIEKTPUYECKHI TOK, MArHUTHOE T10JI€;

pas3nuyaTh siBJicHUs (IIaBaHKE TeJl, TEIUIOBOE PAaCIIUpeHHe/CKaTHe, TEIUIoNepeiada, TEII0BOe
paBHOBECHE, CMAayMBaHUE, KaMWUISIPHbIE SBJIEHUS, HCIapeHue, KOHJCHCAllMs, IUIaBJICHUE,
KpucCTaJIM3anus (OTBEpJEBaHUE), KUIEHHUE, Tervionepeaaya (TemIONpOBOJIHOCTb, KOHBEKIIHS,
U3ITyYeHHE); DIIEKTPU3ALUS TeJl, B3aUMOJECHUCTBUE 3aps/iOB, NEHCTBHUS SJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMOJECHCTBHE MarHuTOB, AEMCTBHE MAarHUTHOTO TOJIsl HAa MPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHuWTHas WMHAYKLHKSA) 10 OMHCAHMIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (DU3MUECKUX SBJICHUN B OKPY)KAIOIIEM MHpPE, B TOM
yrcie GU3NYECKUe SIBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U KalWJUIPHbIC SIBJICHUS B
MpHUpoie, KpUCTaUIbl B npupoje, usnydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOpPCKUE OpH3bI,
oOpa3oBaHHE POCHI, TyMaHa, UHEesl, CHETa; 3JIEKTPUUYECKUE ABJICHUS B aTMOc(epe, AIEKTPUIECTBO
YKUBBIX OPraHU3MOB; MAarHUTHOE 10JIe 3eMJIH, Apeiid MOITIOCOB, pOJIb MArHUTHOTO TOJIS [T KU3HU
Ha 3emJie, MOJIAPHOE CUSHUE; TIPU 3TOM IEPEBOINUThH IPAKTHUUYECKYIO 337a4y B YU€OHYIO, BBIICIISTh
CYIIECTBEHHbIE CBOICTBA/MPU3HAKN (PU3UUECKUX SBICHUI;

ONMCHIBATH M3YYEHHBbIE CBOHCTBA Tel M (PU3MUECKHE SBJICHHUS, UCHOJb3YS (U3HUECKHUe
BEJIMYUHBI (CKOPOCTh, BpEeMs, Macca, IUIOTHOCTh, JaBlieHWE, padoTa, MOIIHOCTb, DHEPIHs,
TeMIepaTypa, BHYTPEHHSISI SHEPTUs, KOJMUYECTBO TEIUIOTHI, yJelIbHasl TEIUIOEMKOCTh BELIECTBA,
yllenbHas TeIUIoTa IUIaBJIeHHUs, yelIbHas TEIUI0Ta 1apooOpa30BaHus, yJeabHas TEII0Ta CrOpaHus
TOIUIMBA, KOA((UIMEHT I0JIE3HOTO JIEHCTBMs TEIUIOBOW MAallMHBI, OTHOCUTEIbHAS BIIAXKHOCTb
BO3/yXa, OJJCKTPUYECKUH 3apsj, CHia TOKa, 3JIEKTPUUYECKOE HampsKeHUe, CONPOTUBIICHUE
IIPOBOJIHUKA, Y/I€IbHOE COIPOTHBIICHHE BELIECTBA, pab0Ta M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA);
IIPU OIIMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUIT CMBICII HCIIOJIb3YEMBbIX BETMUUH, 0003HAYECHUS
U €IMHUIBl (PU3NYECKUX BEIWYHMH, HAXOIUTh (OPMYIIbI, CBS3bIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH I'paMKU M3YYEHHBIX 3aBUCUMOCTEH (uznyeckux
BEJIMYUH;

XapaKTepH30BaTh CBOWCTBA Te, (PU3NYECKUE SIBICHUS U IPOLIECChl, NCHOb3Ys 3aKoH [lackans,
3akoH ApxHMMena, OCHOBHBIE IIOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKOW TEOpUU CTPOECHHUS
BEIIIeCTBa, IPUHIUI CYIEpIO3ULINH 10JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMS 3aps/a,
3akoH Oma JuIs ydacTka 1enu, 3akoH Jxoyns - JleHna, 3akoH COXpaHEHUs DHEPIUM; NPU ITOM
J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATh (PM3MYECKHE MPOLIECCHl U CBOICTBA Tel, B TOM YMCJIE€ M B KOHTEKCTE CUTyallUi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATE NPUYUHHO-CIEICTBEHHBIE CBSA3H, CTPOMTH
oObsicHeHue u3 1 - 2 JOrMyecKux IIaroB ¢ omnopoil Ha 1 - 2 U3y4eHHBIX CBOWCTBA (U3UUECKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemiath pacyéTHele 3ajadd B 2 - 3
JEUCTBUS, MCIIONIB3Ys 3aKOHBI U (OPMYIIbI, CBSA3BIBAIOIINE (PM3NYECKHE BEIMYMHBI: Ha OCHOBE
aHaJIM3a YCIIOBUS 3aJlauM 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK IAHHBIX JUIA
peleHus 3a1auu, BHIOUpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE IS €€ pelleHus, MPOBOIUTh
pacy€Thl U CPaBHUBATH MOJYYCHHOE 3HaUeHHE (PU3NUECKOI BETMUMHBI C U3BECTHBIMU JIAHHBIMH;

pacrio3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEIIUTh HPU MOMOIIM (PU3UYECKUX METOMOB;



UCIOJIb3YSl ONMCAHME WCCIIEIOBAHUS, BBIJIEIATH IPOBEPAEMOE IPEANOI0KEHUE, OLECHUBATh
IIPaBUJIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BaHMSI, IE1aTh BBIBOJIBI;

MPOBOJIUTH OTBITHI MO HAOMIONEHHIO (DPU3UYECKHX SBICHHHA WIN (PU3MUYECKUX CBOWCTB TeIl
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3/yXa OT €ro 00bEMa, TeMIiepaTyphl; CKOPOCTH
mporecca OCThIBAHMS/HATPEBAHUA IPH H3IYyYCHUHM OT LBETa M3JIy- YalOUIeH/TOTIONaromei
IIOBEPXHOCTH; CKOPOCTb UCIIAPEHMSI BOJIbI OT TEMIIEPATYPHI )KUIKOCTH UILIOIAHN €€ IOBEPXHOCTH;
AJIEKTpU3ALUS TEJ U B3aUMOJECHCTBHE 3JIEKTPUUECKUX 3apsIOB; B3aUMOJIEHCTBUE MOCTOSHHBIX
MarHuTOB, BU3yaJlM3allisl MATHUTHBIX M0JIEH MOCTOSHHBIX MAarHUTOB; AEUCTBUSI MArHUTHOTO HOJIS
Ha IPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa,CBOWCTBA AJIEKTPOJBUIraTels MOCTOSHHOTO
TOKa): GOPMYIUPOBATH IPOBEPSIEMbIE MTPEIIOI0KEHHUS, COOMpPATh YCTAHOBKY U3 MPEITI0KEHHOTO
000pyZIOBaHUS; OMMCBHIBATH XOJ OMBITA M (YOPMYITHPOBATH BHIBOIKI;

BBITNIOJIHATH NPSIMbIE U3MEPEHUS] 00beMa, MaccChl, TEMIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTH
BO3JlyXa, CHUJIbl TOKA, HAINPSKEHHS C HCIOJb30BAaHHMEM aHAJIOTOBBIX NPUOOPOB M JTaTYUKOB
(¢u3NyecKuX BEIUYMH; CPaBHMBATh PE3YIbTAThl MU3MEPEHUN C Yy4ETOM 3aJaHHON aOCOJIOTHOM
MOTPEIIHOCTH;

MPOBOJUTHh HCCJEIOBAaHUE 3aBUCUMOCTH OJHON (PU3MYECKOW BEIMYMHBI OT JPYrol ¢
HCI0JIb30BAHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTb COITPOTUBIIEHUS TPOBOJHHUKA OT €r0 JUIUHBI,
IJIOLIA/IM TIOTIEPEYHOTO CEYEHHS U YAETBbHOTO COMPOTHUBIICHHUS BEIIECTBA IPOBOIHMKA; CHIIbI TOKA,
UJYIIET0 Yyepe3 MPOBOJHUK, OT HAIMPSHKEHHs Ha MPOBOJIHUKE; HCCIEA0BAHUETIOCIEI0BATEIEHOTO
Y NapaJuIeTIbHOTO COeIMHEHU IPOBOHUKOB): TUIAHUPOBATH HCCIIeI0BaHUE, COOMPATh YCTAHOBKY
1 BBITIOJIHATH U3MEPEHUS, CIeAYs IPEII0KEHHOMY IJIaHy, (PUKCHUPOBAThH PE3yJbTaThl NOJTY4YEHHOM
3aBUCHMOCTH B BUJIe TaOuIuIl U TpaduKoB, AeNaTh BBIBOJIBI [0 pe3yabTaTaM HCCIeI0BAHMUS;

MIPOBOJANUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUUYMH (yaelbHasi TEIUIOEMKOCTh BEIIECTBA,
COIMPOTHBIIEHUE MTPOBOIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA): MJIAaHUPOBATh U3MeEpe-
HUS, CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CJeaysl NpPeIIOKEHHOW HWHCTPYKIUHU, U
BBIYHCIISATH 3HAaYCHHE BETUUHHBI;

coOmoaTh MpaBUiia TEXHUKH 0€301MacHOCTH TP paboTe ¢ 1ab0paTOpHBIM 000pYAOBaHUEM;

XapaKTepHU30BaTh MPHUHIIMIBI JCUCTBUS M3YyYCHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOWCTB C
OTIOpO Ha WX omucaHus (B TOM YHCIE: BECHI, TUHAMOMETp,0apoMeTp, CHUCTEMa OTOIUICHHS
JIOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOIBTMETP, CUETUHUK DIIEKTPUUECKON SHEPTHH,
AJIEKTPOOCBETUTEINIbHBIE MPUOOPHI, HAarPEeBATEIbHBIE AJCKTPOTPUOOPHI (ITPUMEPHI), ITCKTPUICCKUE
MIPEAOXPAHUTEIIN; JIEKTPOMArHUT, JIEKTPOIBUTATEh MTOCTOSIHHOTO TOKA), UCIOJbB3Ysl 3HAHUS O
CBOMCTBAaX(DU3NUYECKUX SABJICHUN U HEOOX0AMMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOMCTBA M M3MEPHUTEIbHBIC MTPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (THIPaBIMYECKHN IPECC, JKUIKOCTHBI TEPMOMETpP, TEPMOC,
MICUXPOMETpP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CTOPAHUs, MIEKTPOCKOII, PEOCTaT); COCTABIIATH
CXEMBI DJIEKTPUYECKUX 1IETICH C MOCIEI0BATEIbHBIM U MapaJlJICIbHBIM COSTUHEHUEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYSHHS 3JIEMEHTOB JIEKTPUUYECKHX IIETeH;

MPUBOANTH MPUMEPBI/HAXOIUTh WH(POPMAIIMIO O MPUMEPAX MPAKTHYECKOTO HCIIOIb30BAHMS
(bM3UYECKUX 3HAHWI B TIOBCEJHEBHOM KU3HU JIJIs1 0OSCIIeYeHHsT 0€301TaCHOCTH MIPH 0OpaIeHUH C
npubopaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3J0pPOBbS MU COONIONEHUS HOPM
9KOJIOTHUYECKOI'0 MMOBEJICHUS B OKPYKAIOIIEH cpefie;

OCYILIECTBIIATh MOUCK MHGpOpMAIUU (PU3NUECKOTO coaepKaHus B ceTu MHTepHET, Ha OCHOBE
MMEIOIIUXCS 3HAaHUN U TyTEM CpaBHEHHUS JOTIOTHUTENBHBIX UCTOYHUKOB BBIJEIATH HH(POPMAIIHIO,
KOTOpasi SBISETCS MPOTUBOPEUYUBOM MIIM MOKET ObITh HETOCTOBEPHOM;

WCIIONIb30BAaTh TIPU BBHITIONHEHWHM YUeOHBIX 3aJaHUi HAay4YHO-TIOMYJSPHYIO JUTEpaTypy
(bu3MUECKOTO COJEp)KaHUs, CIPaBOUYHBIE MaTepHalibl, pecypchl ceTu VIHTepHeT; BIAAETh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HHQPOpPMAIMK W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIE MMChMEHHBIC U KPaTKUe YCTHBIE COOOIIeHNs, 00001as HHPOPMAIUIO
M3HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COACPIKAHUS, B TOM YUCIIE MyOIHYHO TPEICTaBIAThH pe-
3yJbTAThI IPOEKTHOM WJIM UCCIIEA0BATEIbCKOM AESITENBHOCTH; IIPU 3TOM I'PaMOTHO HCIOJIb30BATh
M3YYEHHBIN MOHATUIHBIN anmapat Kypca GU3UKH, COTPOBOKIATH BRICTYIIIICHHE TIPE3CHTAIIUECH;

MIPU BBITIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIIETOBAHUN (PU3HUECKUX MPOIIECCOB PaCIpeaesaTh
00S13aHHOCTH B TPYIINE€ B COOTBETCTBUU C MOCTABICHHBIMU 33]a4aMU, CIEAUThH 32 BBHIMOJHEHUEM
IUIaHa JEWCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIA BKIIA] B



ACATCIIBHOCTD I'PYIIIIbLI; BBICTPAUBATh KOMMYHUKATUBHOC B3aHMOHCﬁCTBH€, IMMPOsABJIAA TOTOBHOCTD
pa3pemars KOH(INKTHL

Crnoco0bl OLIEHKH YPOBHS JOCTHKEHHS 00y4arOLINXCS
. KauecTBO MOArOTOBIEHHOCTH YyYalllMXCsl OINPEAENAETCS KayeCTBOM BBIIIOJIHEHHBIX HMU
pabot. Kpurepriem OleHKM B JaHHOM CIy4ae SIBISICTCS CTEIECHb OBJIAJCHUS HaBBIKAMHU pPaOOTHI,
CaMOCTOSITEJIBHOCTh U 3aKOHYEHHOCTb padOThl, TIIATEIBHOCTh AKCIEPUMEHTa, HAay4YHOCTb
[IpeIaraéMoro peleHust IpooieMbl, BHEIIHUN BUJ M KayecTBO pabOThHl Mpubopa WM MOJENH,
COOTBETCTBUE MCCIIEA0BATEILCKON paboThl TpeOyeMbIM HOpMaM U ITpaBUiIaM O(QOPMIICHHUS.
. [MoompurensHoit (OPMON OLEHKM TpyJda YyYamuxcsi SBISETCS JOeMOHCTpamus paborT,
BBINIOJIHEHHBIX YYalllUMUCSA M BBICTYIUIEHHE C PE3y/lbTaTaMU MCCIEA0BAaHUM Iepell pa3iMuHbIMU
aymuTopusMu (B Kiacce, B CTapUIMX M MIAQQIIMX KlaccaX, YYHUTEISIMH, IeAaroramu
JOTIOTHUTEIBHOTO 00pa30BaHusl) BHYTPU JIHIIES.
. PabGoTta ¢ yueOHbIM MaTepuasoM pazHOOOpa3HbIX (OPM JA€T BO3MOKHOCTH KaXJIOMY HX
yyaluxcs MposiIBUTh CBOU CIHOCOOHOCTH (B 00JIaCTM CHCTEMAaTH3alluU TEOPETHUYECKUX 3HaHWM, B
o0nacTu peuieHusl CTaHAAPTHBIX 3ajad, B O0OJACTH pElIeHUs HECTaHAAPTHBIX 3ajad, B 00JacTH
HCCTIE0BATENBCKON paboThl U T.11.). CUTyalluu ycriexa, CO3JarolIie MOJOKUTETbHYI0 MOTUBAITUIO
K JESITeNbHOCTH, SIBISIOTCA BaXHBIM (DAaKTOPOM pa3BUTHS TBOPYECKUX U IO3HABATEIbHBIX
CIIOCOOHOCTEH yJaluxcsl.
. ®opma aTTecTaluu: 3a4€T MO BBIMOJIHEHHIO SKCIEPUMEHTAIBHBIX 3a/laHUi U PEUICHHUIO
pacd€THBIX 3a7a4.

YueoHblii mian
(1 rox o0yuyenust)

Ne HanmenoBanue Bceero B Tom uncne:
TeEM 4acoB Teopernue | Jlabopartop | [IpakTukym
CKHE HBIE 10 PEIICHUIO
3aHATHS paboThI 3amay

MOBBIIICHHOTO
YpOBHS
CJIOKHOCTU

1. [TepBOHaYaIBbHBIC CBEICHUS O 7 1 6

CTPOCHHHU BEIICCTBA

2. B3anMopeiicTeue Ten 12 9 3
3. JlaBnenue. JlaBnenue 7 6 1
JKUIAKOCTEN U Ta30B
4, PaboTa u MontHOCTh. DHEprus 8 6 2
Hroro: 34 1 27 6
Ne Tema KonuuectBo yacop| JlaTta
n/n 3aHATHSA POBEACHUS

TCOpUA [IPAKTHKA

1 BBoaHoe 3aHsTHE. IHCTPYKTaX 110 TEXHUKE 1
0€30I1aCHOCTH.

IlepBOoHaYa/ILHBIE CBEICHUS O CTPOCHUH BelecTBa (74)

2  DkcnepumenTanbHas padora Ne 1 «Onpenenenue 1
LIEHBIICJICHUS] PA3JIMYHBIX TIPUOOPOBY.

3  [DkcnepumenTanbHas padota Ne 2 «Onpenenenue 1
reOMETPUUECKUX PA3MEPOB TEID».




[TpakTuyeckas padora Ne 1
« 3roToBIICHHNE HU3MCPUTCIIbHOT'O HUJIMHAPA».

5 [DkcnepumenTanpHas padora Ne 3
«3MepeHneTemMnepaTypbl TE».

6 [DxcnepumentanbHas padora Ne 4 «3mepenue pazmepos
MAaJIbIX TEJ.

7 [PxcnepumeHTanbHas padota Ne S5 «M3mepenune TOMIUHBI
imucTa Oymarm».

B3aumoneiictBue tes (12 1)

8 PkcnepumenrtanbHas pabora Ne 6 «M3mepeHne ckopocTu
TIBYDKEHUS TEID).

9  |Pemenue 3amad Ha TeMy «CKOPOCTH PaBHOMEPHOTO
TIBYDKEHUS.

10 PkcrnepumenTtanbHas padora Ne7 «M3mepenue macch 1
KaIlTH BOJIBD».

11 DPkcrnepumenTtansHas padora Ne 8 «M3mepenue
TUIOTHOCTHKYCKA caxapay.
12 DPkcrnepumenTtansHas padora Ne 9 «M3mepenue
TUIOTHOCTHXO3SHCTBEHHOTO MBLJIay.
13  |Pemrenue 3ama4d Ha TeMy «I[JTOTHOCTH BEIECTBAY.
14  DxcnepumeHTanbHas padora Ne 10
«/ccreoBaHNEe3aBUCUMOCTH CHITBI TSKECTH OT
MacChI TeJay.
15 | DkcnepumenTtanbHas padora Ne 11 «Onpenenenue
MAaccChl UBeca BO3/IyXa B KOMHATE».
16 OkcnepuMeHTanbHas padota Ne 12 «Croxenune
CHJI, HATIPABJICHHBIX I10 OJTHOU TPSMOI.

17 | DxcnepumenTanbHas padora Ne 13
«VI3MepeHneKECTKOCTH MTPYKUHBD».

18 DxcnepumenTtanbHas paborta Ne 14
«3MepeHneKkodpPUIMEeHTA CUITBI TPSHUS
CKOJIbYKCHUS.

19 |Pemienue 3a1a4 Ha TeMy «Cuiia TpEeHUS.

JasJjienne. JlaBpjiaenue xxuakocrTei u ra3os (7 4)

20 DOkcnepuMmeHTanbHasg padota Ne 15 «MccnenoBanue

3aBHCHMOCTH JIABJICHUS OT TUIOIIAIN TTOBEPXHOCTH

21 OkcnepuMeHTanbHast padora Ne 16 «Onpenenenue

TaBJIECHUALMIINHAPUYECKOTO Tesay. Kak Mbl BuanmM?
22 OkcnepuMeHTanbHast padota Ne 17 «Beruncinenue
CHJIBI, CKOTOPOM aTMOc(epa 1aBUT Ha IOBEPXHOCTh
CTOJa».

23 OkcnepuMeHTanbHast padora Ne 18 «Onpenenenue
Macchl Tela, MJIABAIOIIEro B BOJEY.

24 OkcnepuMeHTainbHast padora Ne 19
«OnpeeneHenyIOTHOCTH TBEPAOTO Teay.

25 Perienne kaueCTBeHHBIX 3a/1a4 Ha Temy «llnaBanue

TCII.




26 DkcniepuMmeHTaNbHas pabora Ne 20 «3yuenue 1
YCIIOBUUIIIIABAHUS TEI.
Pa6ora u momHoCcTh. JHeprusi (8 1)
27 OkcnepuMeHTanbHas padora Ne 21 «Brruncnenue 1
paboThI, COBEPIICHHON IIKOJLHUKOM IPH ToIbeMe ¢ 1
Ha 35Tax.
28 DkcniepuMeHTanbHast padora Ne 22 «Breruncinenue 1
MOIITHOCTH Pa3BUBAEMOU MKOJIHHIUKOM IPH MOIbEME
¢ 1 Ha3 sTax».
29 DKkcriepuMeHTalIbHas padota Ne 23 1
«OrpeIeNIeHUEBBIUTPBIIIA B CHIIE, KOTOPBIT
JTaeT TTOIBVXKHBIN M HETIOIBYKHBIN OJIOK.
30 Pemenue 3am1a4 Ha Temy «PaboTa. MOIIHOCTEY. 1
31 DkcniepuMeHTanpHas pabora Ne 24 1
«Bpruucnenue KI1JIHakIOHHON TIIIOCKOCTIY.
32 DkcriepuMeHTaIbHAs pabota Ne 25 «3mepenue 1
KHHETUYCCKOUW SHEPTUU TeJIay.
33 Pemenue 3amaq Ha TeMy «KuHEeTHYECKAsT SHEPTHSY. 1
34 DkcrniepuMeHTalIbHAs padoTa Ne 26 «3mepenue 1
M3MCHCHHSTIO TEHITHATLHO M SHEPTUI.
HUTOIO: 7 27
(2 rox 00yueHust)
Ne HanmenoBanue Bcero B ToMm uucne:
TeM 4acoB Teopernue | Jlaboparop | [IpakTukym
CKHe HBIC 0 PEHICHHIO
3aHSATHUS paboTel | 3amau
MOBBIIIIEHHOTO
YPOBHSI
CJIO)KHOCTH
1. Habimto1eHus ¥ OIBITHI. 2 1 1 0
du3nyeckue BEIMYNHBL
N3mepenue puzmueckux
BEJIMYUH
2. TenoBbIe SBICHHUS 4 1 3 0
3. M3meHeHue arperaTHbIX 6 1 4 1
COCTOSIHMM BELIECTBA
4. DNEKTPUUECKUE SIBJICHUS 8 1 5 2
5. ONEKTPOMAarHUTHBIE SIBJICHUS 8 1 5 2
6. CBeToBbI€ SIBJICHUSA 6 1 3 2
Uroro: 34 8 20 6

TEMATHYECKOE IINTAHUPOBAHUE

KomnuectBo
4acoB

[ara npoBeneHus




Ne

HaumenoBanue pasnenos, TeMm

TEOpHUs [IPAKTHKA

Tema 1. HaGuwoaenust u onbIThl. @u3nyeckneBenunnbl. U3mepenue puznyeckux BeJTHYHH
(2 yaca)

1.

Habnronenust u onbiTel. OU3HMUECKUE BETUUYUHBIN
X eauHuIpBl. V3MepeHue (QU3MUYECKUX BEIWYHH.
[orpemHoctn pu3nveckux BenmuynH. OOpaboTKa

pe3ynbpTaToB WU3MEPEHUN.
besonacHocTh skcmepumenta. [lnanupoBanue u
BBITIOJTHEHUE SKCIIEPUMEHTA.

JlabopaTtopHnast paboTa:
«Cyxoe Tpenune. Onpenenenue kodpduimenrta
TPECHUSA CKOJILXKCHU

Tema 2. TenioBble siBjieHus (44yaca )

3.

Temmnepatypa. Tennossle sBienus. [Iprudopst
JUIS U3BMEPEHUS TEMIIEpaTyphbl U BIAKHOCTH.

JlabopaTtopHnas paboTa:

«Habmroienne 3a mporeccom HarpeBaHusl v
OCTBIBAHUS BO/JIbI, TIOCTPOEHHE Ipadrka
3aBUCUMOCTH TeMHepaTprI oT BpeMeHI/I))

JlabopaTtopHnast paboTa:
«OmnpezeneHne Macchl Teja, KOTOpoe y4acTBYETB
TEIII000MEHE»

JlaGopaTtopHnas paboTa:
«M3mepenue yaenbHON TEMI0EMKOCTH TBEPAOTO
TEeNay.

Tema 3.3MeHeHuUe arperaTHbiX COCTOSTHUI BelecTBa (6 yacoB)

ArperaTHHe COCTOsIHHs BCHICCTBA. H3menenne
arpe€raTHbeix COCTOSTHUM BCIIECTBA. Pacuér
KOJIMYECTBA TCIUIOTHI IIPpHU U3MECHCHUHUAI'PEraTHOI'O
COCTOsAHHUA BCUICCTBA.

JlaGopaTtopHnas paboTa:

«HabmoaeHne 3a mpoueccoM IIIaBJICHHUS JibJa U
ocTpoeHue rpaduka 3aBUCUMOCTH TEMIIEPATyPhI
OT BPEMCHU»

JlaGopaTtopHnas paboTa:
«M3MepeHne TeMmmepaTypbl  KPUCTaLUTU3AIHU
BEII[ECTBA»

10.

JIaGopatopHas pabora:
«HabmoneHue 3a oTBepeBaHUEM aMOP(HOTO
BEIIECTBA»

11.

JIaGopatopHas pabora:
«MccnenoBanne CBOMCTB  NEPEOXIAKAEHHOMU
JKHUIKOCTH.

12.

HpaKTI/IKYM 0 PpCHICHUIO 3aJla4 IMOBBLIIICHHOI'O
YPOBHA CIIOKHOCTH.

Tema 4. DnexkTpuueckue sipjaeHus (8 uacon)




13.

DnexTpusanus. DneKTpuuecKue SIBJICHUSL.
DnexTpuyecKui TOK. XapaKkTepUCTUKH
ANIeKTpUYEecKoro Toka. [Ipubopel ans uM3MepeHus
XapaKTEPUCTUK JJIEKTPUYECKOTO TOKA. 3aKOHBI
MOCTOSIHHOTO TOKa. /[nojpbl.

14.

JlabopaTtopHnas paboTa:
«CO0opKa MPOCTHIX NIEKTPUICCKHX TICTICH;

15.

JlabopaTtopHnast paboTa:

«CHsITHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU
JIaMIIbl HaKaJIMBaHWA U OIPCACIICHUC eé
COIIPOTUBJICHUA U MOUTHOCTH

16.

JlabopaTtopHnast paboTa:

«M3ydenune 3aBUCHMOCTH DIIEKTPUYECKOTO
COIIPOTUBJICHUA 1HpOBO}1HI/IKa OT €ro
T€OMETPUYECKHUX TTapaMeTPOB U XapakTepa
BEIIECTBA, U3 KOTOPOTO OH U3TOTOBJICH»

17.

JlabopaTtopHnast paboTa:

<<Hp013ep1<a BBIIIOJIHEHUA 3aKOHOB IIOCTOAHHOTO
TOKa JUIS y4JacTKa [enu C TapauiellbHbIM
COCAMHCHUEM ITPOBOJHUKOB

18.

JlabopaTtopHnast paboTa:
«M3yueHune 3MeKTPUIECKUX LENEH C U0 JaMI».

19.

[IpakTHKyM MO penIeHUIO 3a/1a4 NOBBIIIEHHOTO
YPOBHS CIOXKHOCTH.

20.

[IpakTuKyM 10 peuIeHuo 3a7a4 MOBBIIIIEHHOTO
YPOBHS CIO0KHOCTH.

Tema 5. JnekTpoMarHuTHbIE siBj1eHHs (8 YacoB)

21.

MarnutHoe 1ojie. [leiicTBue MarHuTHOTO IIOJIsSTHA
MPOBOJHUK C TOKOM. OJEKTPOMArHUTHI.

[Tepemennoe MarHUTHOE ToJIE. SIBnenue
AJIEKTPOMArHUTHOM MHAYKUIMKU. OnbiTeiPapajes.

22.

JlaGopaTtopHnas paboTa:
«MccnenoBaHne MarHMTHOTO —TOJSL  MIPSIMOTO
MIPOBOJIHUKA M KATYIIIKH C TOKOM»

23.

JlaGopaTtopHnas paboTa:
«COopKa 31IeKTPOMarHuTa 1 UCIIBITAHUE €TI0
IEUCTBUI»

24,

JIaGopatopHas pabora:
«M3ydeHue B3aUMOJECWUCTBUS JIBYX MPSAMBIX
IIPOBOJIHUKOBY

25.

JIaGopatopHas pabora:
«M3ydyenue JnefcTBUS MarHUTHOTO TMOJS Ha
MIPOBOJIHUK C TOKOM»

26.

JIaGopatopHas pabora:
«MccnenoBanue  SBIGHUS  AJIEKTPOMArHUTHOM
VHTYKIIAH

27.

HpaKTI/IKYM 0 PpCHICHUIO 3aJ1a4 IMOBBLIIICHHOI'O
YPOBHA CIIOKHOCTH.

28.

[IpakTKyM 1O pELIEHUIO 3a/a4 MOBBILIEHHOIO
YPOBHS CI0XHOCTH.




Tema 6. CBeToBBIE siBJIeHHS (6 YacoB)

29.

[IpsimosmHETHOE pacpOCTpPaHEHUE CBETA. 3aKOHbI
OTpaxXeHHUs U npenomiieHusd. JIuu3el. Popmyia
TOHKOM JTMH3bl. OnTHYeCKasi CUJIaJINH3BL.

30.

JlabopaTtopHnas paboTa:
«OmnpezeneHne MoKa3aTess MpeToMICHHSD

31.

JlabopartopHnas paboTa:
«M3y4yeHne 3aBUCUMOCTH pa3Mepa U300paKeHUs
OT PACCTOSIHUS MEXKY JTUH301 U IPEAMETOM»

32.

JlabopaTtopHnas paboTa:

«Omnpenenenue  (GOKYCHOTO  PacCTOSIHUS U
OIITHYECKOM CHIIBI JIMH3ED) (C IIOMOIIIBKO CBE€TA OT
YIaN€HHOTO OKHA U C MIOMOIIBIO JTAMITOYKH )

33.

[IpakTKyM IO pemEHUI0 3aJa4 IOBBIIIEHHOTO
YPOBHS CIIOKHOCTH.

34.

[IpakTukyM IO pemEHUI0 3a]a4 IOBBIIIEHHOTO
YPOBHS CIOXKHOCTH.

Hroro:

28




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA

YUYEBHBIE MATEPHUAJIbI U151 YYEHUKA
Bypos B.A . ®poHTanpHbIe 3KCIIEPUMEHTANIbHBIC 3a7aHus 1o ¢usuke B 8 kiaccax. - M. :
[Ipoceemenue, 1987. - 63 c.
EnoxoBruy A.C. CripaBoyHHK 10 (U3MKE U TEXHUKE: YUeOHOe mocoOue il yJammxcs - 3-e
u3M., nepepad. u gom. - M.: IlpocBemienne, 1989. - 223 c.
IToxposckuit C.d. Habmronaii u uccnemyii cam. - M.: [Ipocsemenue , 1966. - 143 c.
[Tepeimkun A. B. ®@usmka. 7 xi1.: Yueb. mis obmieoOpasosar y4ued. 3aBeneHuii. M.: [Ipoda,
2014;
[Tepeimkun A. B. ®@usuka. 8 xin.: Yueb. mis obmeodpasosar y4ued. 3aBeneHuii. M.: [Ipoda,
2014;
[epprmkun A. B. Coopauk 3amad o ¢usuke: 7-9 x yuebnnkam A. B. Ilepsiukuna u ap. /A.B.
[Mepwimkun; Coct.I'.A.JIonmoBa. — 11-e uzn., nepepad. u gom. — M.: U3naTenscTBO
«Ik3ameny, 2016
Buneo-cepus no paznenam ¢usuku: BuprtyansHas mxona Kupunna u Medoaus, ypoku
¢uzuku Kupuura u Medoaus 7-8 kiacc;

METOINYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

BreypouHnast qesTenbHOCTh MIKOJIBHUKOB. METOIUYECKUI KOHCTPYKTOP: TIOCOOUE ISt yauTess/
J.B. I'puropses, I1.B. Crenanos. — M.: [Ipocsemenue, 2011. — 223 c. -. (CtarmapTsl BTOPOTO
TTOKOJICHUS).

3anumarenbHas ¢pusuka. [lepensman .U, — M. : Hayka, 1972.

Huxudopos I'.I'. TlorpemHocTd u3MepeHU NpW BBHIMOJHEHWH JIA0OPATOPHBIX padoOT TIo
¢uzuke.7-11xi. -M.: JIpoda,2004.-112 c.

[Toxposckuit A.A., bypos B.A. [Ipaktukym o ¢usuke B cpenneit mkose. [locodue mis yanrens
non penakuued A.A. ITokpoBckoro. ['ocynapcTBeHHOE

®poHTaneHble TabopaTtopHbie 3aHATHS TO (u3uke B 7-11 kimaccax oOmieoOpa3oBaTeNbHBIX
yapexxaennii: Kuaura mns yuurens./mon pen. B.A. Byposa, I'.I. Huxudopoa. — M. :
[Tpoceemienue, 1996.

HUPDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

@denepalibHbII TOCYIaPCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT [DIEKTPOHHBIN pecypc]. —
Pexxum noctyna: http://standart.edu/catalog.aspx?Catalog=227

Caiit MunucrepctBa obpa3zoBanus u Hayku Poccuiickoii denepaunn// opUIHATbHBIA cailT. —
Pexxum noctyna: http:/Mmuno6pHayku.pd/

Metonuueckas cinyx6a. M3garensctBo « BMHOM. JlaGopaTtopus 3HaHU» [ DIEKTPOHHBIH
pecypc]. — Pexxum nocryna: http://metodist. Ibz.ru/

Urposast nporpamma Ha Jucke «Jlpakoiia u 3aHuMaTenbHas GU3nKa» [DIeKTpoHHBIH pecypc].
— Pexxum nmocryna: http:// www.media 2000.ru//

AnroputMbl pemenus 3a1ad o ¢usuke: festivai.1september.ru/articles/310656
dopmupoBanue yMEHHMH y4alMxcs pemiats ¢usudeckue 3amauu: http://www.revolution.
allbest. ru/physics/00008858_0. Html

ONeKTpoHHblE  00pa3oBaTelbHblE  pecypchl M3  €AMHOM  KOJUIEKIMH  LU(POBBIX
oOpa3zoBarenbHBIX pecypcoB http://school-collection.edu.ru/

DneKTpoHHBIE 00pa3zoBaTeIbHbIE pecypchl Karaiora denepaibHOro MeHTpa HHPOPMAUOHHO-
oOpa3zoBarenbHBIX pecypcos http://fcior.edu.ru/
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MATEPHAJLHO-TEXHUYECKOE
MPOLIECCA

OBECIIEYEHUME

OBPA3OBATEJIBHOT'O

YYEBHOE OBOPYJIOBAHHUE
. KOMIIBIOTEp IIPETOaBaTeNs,

. MYJIbTUMEIUNHBIN IPOEKTOD,
. Habop MO MEXaHUKE,

. HabOP MO PIEKTPUIECTBY,

. Habop 1O OITHKE.

O wN -



Ipunoxenue

buuersl a4 3a4€Ta 110 BHINOJIHEHUIO IKCHIECPUMECHTAJTBbHBIX 3aJjaHui 1 pac‘léTHbIX
3agav

buner Nel.

1. Jlaboparopnas pabota: «CHsATHE BOJBT-aMIIEPHOM XapaKTEPUCTUKH JIaMIIbl HAKaIUBaHUS U
OIPENEIIEHNE €€ CONTPOTUBJIEHNUS U MOIITHOCTI)

2. 3anmava 1o OInTHKE.

buner No2.
1. Jlaboparopnas pabota: «M3mMepeHue yaeabHOM TEMI0EMKOCTH TBEPIOTO TENIay.
2. 3ajaya 1o JJIEKTPUIECTBY.

buner No3.

JlabopaTtopHast pabora:

1. JlaGoparopnas padota: «Onpenenerne GOKyCHOTO pACCTOSTHUAS U ONTHYECKOW CHUITBI TUH3B» (C
MTOMOIIBI0 CBETA OT YJAIEHHOTO OKHA U C TIOMOIIBIO JITAMIIOYKH)

2. 3amaya 1o TeIUIOBBIM SBJICHUSAM.

buner Ne4.

JlabopaTtopHnas pabora:

1. Jlaboparopnas pabota: «COopKa 3IeKTpOMarHuTa U UCIIbITAHUE €TO JEHCTBUS.
2. 3amada 1o OIITHKE.

buner NeS.

JlaGopaTtopHnas pabora:

1. JlaGoparopnas pabota: «Cyxoe Tpenue. Onpeaenenne kKodhpuimeHTa TpeHHs CKOJIBKESHUS.
2. 3amaya 1o 3JIeKTPUYECTRY.
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