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Pabouas nporpamma cocTaBiieHa B COOTBETCTBHHM ¢ TpeOoBaHusIMH DenepabHOr0 roCy1apCTBEHHOTO 00pa30BaTeIbHOIO CTaHapTa OCHOBHOI'O OOIEro
oOpa3oBanus, pazpaboTana Ha ocHOBE « [IpuMepHO# MporpaMMBI OCHOBHOTO 00111eT0 00pa3oBaHus 0 Gpu3HKe7-9 KIIacChh» aBTOPCKOM mporpamMmsel E.M
I'yrauka A.B [lepbimknHa 10 ¢u3MKe A1 OCHOBHOM IIKOJIBL.

Ob6yuenue ocyuiecTsisiercs npu nojaepxke LleHTpa 00pa3oBaHHs eCTECTBEHHO-HAYYHOW HampaBieHHOCTH « Touka pocTay, KOTOPBIH CO3/aH Uil pa3BUTHA y
00yYaromuxcs eCTeCTBEHHO-HAYYHOH, MaTeMaTHYeCKOH, MHPOPMALMOHHON TPaMOTHOCTH, (POPMHUPOBAHHS KPUTHUYECKOTO U KPEaTHBHOTO MBIIIJICHNS,
COBEpPILIEHCTBOBAHMUS HABBIKOB €CTECTBEHHO-HAYUYHON HAIIPABICHHOCTH, a TAKXKe JUIs IPAaKTHUECKON OTpabOTKH yueOHOro MaTepuaia o yueOHOMY TMpeIMeTy

«Dusukay.

1. IlnanupyeMble pe3yabTAThl OCBOCHHSI YU€0OHOI0 MpeaMeTa

JIMYHOCTHBIE;

- C(l)OpMI/IpOBaHHOCTB MO3HABATCJIBbHBIX HHTCPECOB, UHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH yHalmuxcs;

- yO0eXIeHHOCTh BO3MOXXHOCTU IMO3HAHUS MPUPOABI, HEOOXOJUMOCTH Pa3yMHOTO HUCIOJIB30BAHUSA JOCTIKEHHH HAYKH U TEXHOJOTHH IS
JANbHEHIIEro pa3BUTHSl UYEJIOBEUECKOro OOILIecTBa; yBa)KEHHME K TBOPLAM HAyKH M TEXHUKH; OTHOIIEHHE K (U3HKE Kak DJIEMEHTY

o011eue0BeYecKoil KyabTypHl;
- CaMOCTOATEIbHOCTh MPHOOPETEHUU HOBBIX 3HAHUN U MPAKTHUYECKUX YMEHUMH;
- TOTOBHOCTbH K BBIOOPY KU3HEHHOT'O IIyTH B COOTBETCTBUH C COOCTBEHHBIMHU MHTEPECAMU U BO3MOKHOCTSIMH;
- MoTuBauus o0pa3oBaTeNbHOM eATeIbHOCTH IKOJIHHUKOB Ha OCHOBE JIMYHOCTHO-OPUEHTHUPOBAHHOTO TIOIX0/1a;

- (opmMupoBaHuE [IEHHOCTHOTO OTHOLIEHUS IPYT IPYTY, YUUTENI0, aBTOpaM OTKPBITUI U U300pETeHUH, pe3ynbTataM 00yueHus.

IIpeaxmeTHbIC:

BbInyCKHUK HAy4YuTCS:
- coOmonaTh npaBuiia 6€30MacHOCTH M OXpaHbl TpyAa MpH padoTe ¢ yueOHBIM U 1a00paToOpHBIM 000pyI0BaHUEM;

- IIOHUMATh CMBICJI OCHOBHBIX (1)I/I3I/I‘{eCKI/IX TCPMHUHOB: (bI/ISI/I‘IeCKOG TCJIO0, (bH3PI‘{eCKOG SIBJICHHUC, (bmnqecxaﬂ BCIn4YnHA, CAWHUIIBI



U3MEpPEHUS;

- pacro3HaBaThb HpOGHeMBI, KOTOPLIC MOKHO PCHIUTH IIPU MOMOIIHU (1)I/I3I/I‘IGCKI/IX MCTOHOB; aHAJIM3UPOBATH OTACIBHLIC 3TAIlbl IIPOBCACHUS

UCCIIEIOBAaHUI U MHTEPIIPETUPOBAThH PE3YAbTaThl HAOIIOICHHUI U OIBITOB;

- CTaBHTH OMBITHI MO HUCCIICAOBAHUIO (PU3UYCCKUX SIBICHUH MM (PU3MYECKUX CBOKMCTB TN 0€3 MCIIOJIB30BaHUS MPSMBIX H3MEPEHHIA; MPH
ToM (hopMynupoBaTh MpodsIeMy/3a1ady y4eOHOTO IKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHUS; MPOBOIUThL OMBIT U
(bopMyITHPOBaTH BHIBOJIBI.

[pumeuanue. Ilpu mnpoBeneHuM ucciaenoBaHUs (PU3MUECKUX SIBICHHH HM3MEPHUTEIbHBIE MPUOOPHI HCIOJB3YIOTCS JIMIIb KakK JaTYUKH

U3MepeHus: PU3NUECKUX BEIMYUH. 3alKCcH MOKa3aHUH MPSIMBIX U3MEPEHUH B 3TOM Cllyyae He TpeOyeTcs.
- NIOHMMAaTh POJIb SKCIIEPUMEHTA B NIOJIYYEHUU HAYYHOU HH(pOpMaLUY;

- TNPOBOJUTH MpsSMble M3MEpEeHUs (PU3NYECKUX BEIUMYMH: BpPEMs, paccTOsHUE, Macca Tejaa, 00beM, cujla, TeMIeparypa, arMochepHoe
JaBJIEHHE, BIAYKHOCTh BO3/lyXa, HAMpPsHKEHUE, CHJIa TOKA, PaUallMOHHBIN (OH (C MCMOJIb30BaHUEM JO3UMETPA); IPU 3TOM BHIOMPATH ONTUMAIbHbBIN
Croco0 U3MEPEHHMS M UCTIOIB30BaTh MPOCTEHIITNE METO/IbI OLIEHKH TTOTPEITHOCTEH U3MEPECHHUI.

[pumeuanue. Jlrobas yueOHas mporpaMma JOKHA 00ecreunBaTh OBJIAJCHUE MPSIMBIMH U3MEPEHUSIMHU BCEX MEPEUMCIEHHBIX (PU3NYECKUX

BCJIMYHH.

- IPOBOJIUTH HMCCJIEJOBAHUE 3aBUCHUMOCTEH (DPU3MUYECKHX BEIMYMH C HCIOJIb30BAHUEM IPSAMBIX M3MEPEHMH: MPU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (PUKCHpOBATH PpEe3yJbTaThl IOJyYEHHOM 3aBUCHUMOCTH (HU3UYECKUX BEIMYMH B BUAE TAaONMMIl M IpaduKoB, AeIaTh BBIBOABI IO
pe3yJbTaTaM UCCIIEOBaHMS;

- NPOBOJIUTH KOCBEHHBIE M3MEPEHMS (PU3MUECKUX BEIUYMH: MPU BBHIOJHEHUU U3MEPEHU COOMpaTh SKCIEPHUMEHTAIBHYIO YCTaHOBKY,
cienys NpeUIOKEHHON MHCTPYKUUU, BBIYUCIIATh 3HAYCHNUE BEIIMUMHBI U aHAJIM3UPOBATH IOJYyYECHHBIEC PE3YNIbTAThl C YYETOM 3aJaHHON TOYHOCTHU
U3MEPEHU;

- AQHAJIW3MPOBATh CUTYAIMM NMPAKTUKO-OPUEHTHPOBAHHOI'O XapakKTepa, y3HaBaTh B HUX MPOSABICHUE U3YYEHHBIX (PU3MYECKUX SBICHUN WIIH

SaKOHOMCpHOCTeﬁ N IPUMEHATH UMCIOIINUECCA 3HaHUA I UX O6’bHCHCHI/I$I;



- [OHUMAaTh MPHUHIMIBI JEHCTBUS MalllH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, YCIOBHS HX O€30MacHOrO HCIOJIb30BaHUS B

MMOBCEAHEBHOMN XU3HU;

- HCHOJb30BaTh NMPHU BBIMOJHEHUH YU4EOHBIX 3aj7[au HAYYHO-TIOMYISPHYIO JUTEPATypy O (PU3UUYECKUX SBICHHSX, CIIPABOYHBIE MAaTEpUAIbI,
pecypcesl HTEpHET.

BbInyCKHUK IOJIYYHT BO3MOKHOCTD HAYYUThCH:

- 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIE008AHUl, PONb QUIUKU 8 PACUUpeHUU npeoCmagieHull 00 OKpylcarouem mupe u ee 6Kiao 8

YiyduieHue kaivecmeda JHCuU3nu,

- ucnojsbzoeamsb npuemvl nocCmpoeHUsl gbus’uttecxux Manﬂelz, noucka u qbopmyﬂupoeku 00KA3amenvCcme 6b1061/lHyn’Iblx cunomes u

meopemu4ecKux 66160008 HA OCHOBE IMAUPUHECKU YCMAHOB/IEHHbIX qbakmoe;

- CpasHUeaNnb MOYHOCNb USMEPEHUA qbu3uttec:<ux BeIUYUH NO BENUYUHE UX OMHOCUMENbHOU noepewHocmu npu l’lpO@EOQHMM npsAmMslx

usMepeHul,

- CcamocmosamenvbHo nposooUmMb KOCEEHHble UBMEPEHUs U UCCIe008aHUsl PUULECKUX BeIUYUH C UCNONb308AHUEM PA3TUYHBIX CNOCOD08
usmMepenus puzuieckux 8elUdUH, blOUPAMsb CPEOCMead U3MEPEHUs. C YYemom HeoOX00UMOoU MOYHOCMU UsMeperuti, 060CHO8bI8aMb 8b100p cnocobdba

U3MeperU, a0exeamuo20 NOCMAGIeHHOU 361061’{6, I’lpOGOOqub OYEHKY ()ocmoeepﬂocmu NOJIYYEHHbIX pe3yibmanios,

- BOCHpUHUMAMb UHGOPpMAYUIO GUIUYECKO20 COOEPHCAHUSL 8 HAYYHO-NONYIAPHOU aumepamype u cpeocmeax Maccosou ungopmayuu,

KPUMU4eCKU OYeHUusams NOIYYEHHYI0 UHGOPMAYUIO, AHATUZUPYSA ee COOepHCaHue U OaHHble 00 UCTNOYHUKe UHpOpMayuu,

- co3z0asamb cOOCMBeHHble NUCbMEHHbIe U YCIHble CO00UeHUs 0 QU3UYECKUX ABNEHUSIX HA OCHOB8E HEeCKOIbKUX UCMOYHUKO8 UHGOpMayul,
CONPOB0OIAHCOAMb 8bICMYNIICHIUE NPe3eHMAayuell, Y4umvleéds 0COOeHHOCIU ayOUMopUY C8epPCMHUKOB.
Mexannyeckue siBJICHUSA

BbInyCKHUK HAy4YUTCS:

- PaCrIio3HaBaATb MCXAHUYCCKUC ABJICHUSA U OOBSICHATH Ha OCHOBE HUMCIOIIIUXCA 3HAHUM OCHOBHEIC CBOMCTBA MJIH YCJIOBUA MMPOTCKAHUA 3THX

SIBJICHUH: PaBHOMEPHOE M HEPAaBHOMEPHOE [IBUKEHUE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE IMPSIMOJUHENHOE JBUKEHHE, OTHOCUTEIBHOCTh



MEXaHUYCCKOIo IBMXKXCHUA, CBO6OI[HO€ nmaa€Hue TEJI, paBHOMCPHOC ABHIXCHUE I10 OKPYKHOCTU, MHEPLUA, BSaHMOHeﬁCTBHe TEJI, PCaKTUBHOC
ABWIKCHUC, TICpCaavda AaBJICHUSA TBCPAbBIMH TCIaMH, KUAKOCTIMU W Ta3aMHU, aTMOCQ)epHoe AAaBJICHUC, TIJIaBaAHUEC TCJI, PABHOBCCHUEC TBCPAbLIX TCII,

UMEIOIINX 3aKPETJICHHYIO0 OCh BpaIleHHs, KoJebaTeapbHOe ABIKCHHE, PE30HAHC, BOTHOBOE JIBIKEHHUE (3BYK);

-  OINUCHIBaTh M3Y4YEHHbIE CBOWCTBA TEJ M MEXAHUYECKHUE SIBICHUS, UCIOJB3YS (U3NYECKHE BEIMUYUHBI: MYTh, MEPEMEIIEHUE, CKOPOCTb,
yCKOpEHUE, Mepuo i 0OpalieHusi, Macca Tella, INIOTHOCTh BEIllleCTBa, CHila (CHiia TSKECTH, Chjla YIPYTOCTH, CHJla TPEHHU), AaBlIeHUE, UMITYJIbC Tela,
KUHETHYecKasi JHeprus, MOTEHIMalbHAs HHEpPrusi, MexaHudeckas pabora, MexaHuuyeckas MomHocTh, KIIJ[ mpu cosepmienun paboThl ¢
UCTIONIb30BAaHUEM TIPOCTOTO MEXaHW3Ma, CHWJIa TPEHHs, aMIUIMTyAa, TepuoJ W YacToTa KoyieOaHW#, [JIMHA BOJHBI H CKOPOCTh €€
pacipoCTpaHEHUS;[IPH OMMUCAHUY TPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICI HUCIIOJIb3yEMbIX BETUYHMH, UX 0003HAUEHUS U CIUHUIIBI H3MEPEHUS,

HaXOJUTh (POPMYJIbI, CBA3BIBAIOLINE TAaHHYIO PU3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMH, BIYUCIATH 3HaUYCHHE (PU3NUECKON BEJTMUHHBI;

- aHaJU3HUPOBATh CBOMCTBA T€J, MEXaHUYECKHUE SBJICHUS U MPOLIECCHI, UCTIONb3Ys (PU3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH
BCEMHUPHOTO TATOTEHUS, IPUHITUI CYMEPIIO3UIINKU CHII (HaxoXkeHue paBHozeincTBytomied cuibl), I, I1 u III 3akonbr HetoToHa, 3aK0H coxpaHEeHUs
UMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmesa; MpH ITOM pas3idyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €r0 MaTeMaTH4eCKOoe

BBIPaXECHHUE;
- pas3n4aTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (U3MUECKUX MOJIENIeH: MaTepuaIbHas TOUKA, MHEPLUAJIbHAs CUCTEMA OTCUETa;

- pewiath 3a/a4yM, UCMONb3Yys (pU3ndYecKkre 3aKOHBI (3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPIIO3ULIUN
cun, I, II u III 3akonbl HeloTOHA, 3aKOH coXpaHeHUs MMIYJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumesna) U (HOPMYJIbI, CBS3BIBAIOIINE
(bmnqecxne BCJIMYHHBI (HyTL, CKOpPOCTh, YCKOPCHHEC, MacCCa TCJia, INIOTHOCTh BCHICCTBA, CUJIA, JABJICHUC, UMITYJIbC TCJId, KUHCTUYCCKAA SHCPIHsd,
NOTEHIMATIbHAs SHEPTUsl, MeXaHu4eckas paboTa, Mexanndyeckast MourHocTh, KIIJ[ mpocroro mexanusma, cuiaa TPEeHHUs CKOJIBKEHUs, KOOPPHUIUEHT
TpPEeHHsI, aMIUIUTYAA, MEPHOJ M 4YacToTa KoieOaHWi, IJIMHA BOJHBI U CKOPOCTH €€ PAacCIpOCTPAaHEHMs): Ha OCHOBE aHalIM3a YCJIOBUS 3a/adu
3alliChIBaTh KPaTKOE YCJIOBUE, BBIACNATH (U3UYECKUE BEIMYMHBI, 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE Ul €€ PEIIeHUs, MPOBOJUTH PacyeThl U
OILICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HaYEHHUS PU3NYECKON BETUUHHBI.

Bbll'IyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTHCH:

- UCNONIL306AMb 3HAHUSL 0 MEXAHUYECKUX SA6ICHUSIX 8 NOBCEOHEBHOL HCU3HU OISl 0becneyenus: 6e30nacHocmu npu 06pameHuu C npu60paMu



U MexHu4ecKumu yCmpoucmeamu, O0iisi COXPaHeHUss 300p08bs U cOONI00eHUs HOPM IKOIOSULECKO20 N0BeOeHUs 8 OKpycaloueli cpede, npugooums
npUMepbl NPAKMUYECKO20 UCNONb308AHUS (QPUIUYECKUX 3HAHUU O MEXAHUYECKUX ABNeHUAX U (QU3UYECKUX 3aKOHAX, Npumepsbl UCHOIb30BANHUS

80300HOBSEMBIX UCMOYHUKOS IHeEp2UU, IKONIOCUYECKUX NOCIe0CmEUll UCCIe008AHUS KOCMUYECKO20 npocmpancme,

- pasiuuamov 2paHuybl APUMEHUMOCMU QUBUYECKUX 3aKOHO8, NOHUMAMb 6ceobwull xapakmep QYHOAMEeHMANlbHbIX 3AKOHO08 (3AKOH
COXpaHeHUs1 MeXaHu4eckol dHepeul, 3aKOH COXPAHeHUs UMNYIbCA, 3aKOH 8CEMUPHO20 MA2OMEHUS) U 02PAHUYEHHOCb UCNONb308AHUSL YACHHbIX

3axon08 (3axon I yka, Apxumeda u op.),

- HAXo0umov a0eK8amuylo NPeonoN’CeHHOU 3a0ade QuU3UYecKyrd MoOelb, pazpeulams npooaemy KAk HA OCHO8e UMEHUUXCA 3HAHUL NO
MexaHuKe ¢ UCNONb308AHUEM MAMeMamuiecKko2o annapama, max u npu NOMowu Memooo8 OYeHKU.
TenyioBLIe ABJIEHUSA

BbInyCKHUK HAy4YUTCS:

- pacro3HaBaThb TEIUIOBHIE SIBICHHUA M OOBACHATH Ha 0a3e MMEIOIIMXCSl 3HAHUM OCHOBHBIE CBOMCTBAa WJIM YCIOBMSI IMPOTEKaHHS 3TUX
ABIeHU: TudQy3us, U3MEeHeHne o0beMa Tel MPH HarpeBaHuU (OXJIAXKIEHHH), OOJbIIas CKUMAeMOCTh Ia30B, Majlasi C)KUMAeMOCTh KHUJIKOCTEH U
TBEPABIX TEJI; TEIJIOBOE PaBHOBECHE, UCIIAPEHHE, KOHIEHCALS, IUIABJICHNE, KPUCTAJUIM3ALUs, KUIIEHHE, BIQ)KHOCTh BO3/lyXa, Pa3IMUHbIE CIIOCOOBI
TEeIIonepe1ayu (TEIIoNpPOBOJHOCTh, KOHBEKIIMS, U3JIy4EHHE), arPEraTHbIE COCTOSIHUS BEIIECTBA, MOIJIOIIEHNE YHEPTUU IPU UCIIAPEHUH KUIKOCTH
Y BBIJICTICHHE €€ TIPU KOHACHCALNU I1apa, 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JaBJICHHUS;

-  ONMCHIBaTh M3Y4YEHHBIE CBOICTBA T€J M TEIUIOBHIE SIBJIECHUS, UCHONb3Yys (PU3MUECKUE BEJIWYHMHBI: KOJIMYECTBO TEMJIOTHI, BHYTPEHHSS
JHEPIus, TEMIIeparypa, yJellbHas TEIUIOEMKOCTh BEIECTBa, y/AeTbHAas TEIUIOTa IUIABJICHUS, yJENbHAs TEIUIOTa MapooOpa3oBaHUs, yAeIbHAas
TEIJIOTa CTOPAHUs TOIUIMBA, KO3(PPHUIIMEHT MOJNIE3HOT0 ASHCTBHSI TEIUIOBOTO JIBUTATEIS; IPH ONMCAHUYU NPABUIBHO TPAKTOBATH (PU3NUYECKHNA CMBICIT
UCTIOJIb3YEMbIX BEJTMYMH, X 0003HAYCHUS U €IMHUIIBI U3MEPEHHsI, HaXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C APYTUMH

BCIIMYNHAMU, BBIYUCIIATH 3HAUYCHUC (bHSH“IGCKOfI BCJIIMYHHBI,

- AHAJIU3UpPOBATh CBOICTBa TECJI, TCIJIOBBIC SABJICHUA W IPOLECCHI, UCIIOJB3Ysd OCHOBHBIC IMOJOXCHUA aTOMHO-MOJICKYIIIPDHOI'O Y4Y€HHSA O

CTPOCHHUHU BEIICCTBA K 3aKOH COXPAHCHUS DHEPIUH,

- Pa3iin4aTh OCHOBHLIC NPU3HAKKU NU3YYCHHBIX (bI/ISI/I‘IeCKI/IX MOI[G.HGI\/'I CTpOCHUSA Ira30B, )KI/I,HKOCTGI\/JI " TBCPABIX TCJI;



- IMPUBOAUTH NPUMEPHI MIPAKTHUYECKOT'O UCITOJIb30BAHHUA (1)I/I3I/I‘IGCKI/IX 3HAHWUH O TEIJIOBBIX SIBJICHUSAX,

- peiaTth 3aJaqyr, UCIOJIB3yd 3aKOH COXpPAaHCHHUA SHEPruMh B TCIJIOBBIX MNPOLECCaX U q)OpMy.IIBI, CBsI3bIBAIOIIINEC (1)I/I3I/I‘-ICCKI/IG BCIIMYHNHBI
(KOJII/I‘-IGCTBO TCIUIOTHI, TEMIICpATypa, YACIbHAA TCINIOCMKOCTHL BCHICCTBA, YACIIbHAs TCIUIOTA IUIABJICHUA, YACIIbHAA TCILJIOTA Hap006p330BaHI/ISI,
yAaciibHad TCIJIOTAa CropaHus TOIUIMBA, KOZ—)(l)(pI/II_[I/IeHT IIOJIE3HOT'O I[eﬁCTBHSI TCIIJIOBOI'O ,Z[BI/IFaTeJISI)Z Ha OCHOBC aHAaJIN3a YCJIOBUI 3ala4U 3allMChIBATh
KpaTKOE YCJIOBHE, BBIIEIATh (U3NYECKUE BEIMUYMHBI, 3aKOHBI M (OPMYJIbl, HEOOXOIUMBIE Ul €€ pellleHHUs, IPOBOAUTH pacueThl U OLICHUBATh
PEaTbHOCTh MOJYYEHHOTO 3HaUeHUs! (PU3NYECKON BETUNYNHBI.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

- UCNOb308aMb 3HAHUS O MEN0BbIX AGNEHUSAX 8 NOBCEOHEBHOU HCU3HU O/ 0becneueHus 6e30nAcHOCmU npu 0opawjeHuy ¢ npubopamu u
MEeXHUYECKUMU YCIMPOUCMEAMU, Ol COXPAHEHUsL 300P08bs U COONIOO0EHUS HOPM IKOJIO2UYECKO20 NOBEOEeHUsl 8 OKpYcalouell cpeoe; npueooumy
npuUMepbl IKOA02UYECKUX NOCTe0CmEull pabomul 0guzamerieli BHYMpeHHe20 C2OPaHusl, Menaio8blx U 2uOPOILeKMpPOCMAaAHYULL,

- pasauuamov 2panruybl NPUMEHUMOCMU DUUYECKUX 3AKOHO08, NOHUMAMb 8ceoOwuti xapakmep (QyHOAMEHMANbHbIX GUIULECKUX 3AKOHO8
(3aKOH COXpaHeHUs IHep2UL 8 MENI08bIX NPOYECcax) U 02PaHULeHHOCMb UCNOIb308AHUSA YACHBIX 3AKOHO8,

- HAxoO0umv a0eK8amuylo NpeoNoNCeHHOU 3a0aue QU3UYEcKYI0 MOOelb, paspeuams npooiemy KaK Ha OCHO8e UMEOWUXCS 3HAHUL O
MeNn08bIX AGNEHUAX C UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMouwju Memooo8 OYeHKuU.

DJleKTpUYeCKHe H MATHUTHbIE SIBJICHUS

BbInyCKHUK HAy4YuTCS:

- pacmo3HaBaTh JIEKTPOMATrHUTHBIE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUIM OCHOBHBIE CBOWCTBA WJIM YCJIOBUS MPOTEKAHUS
9TUX SBJIGHUH: DJIEKTPU3aLUs TeJl, B3aHUMOJCHCTBHE 3apsioB, SJEKTPHUUECKUH TOK M €ro AEWCTBUA (TEIIOBOE, XMMHUYECKOE, MarHUTHOE),
BSaHMOﬂeﬁCTBHe MAarHuToB, 3JICKTPOMArHuTHAas WHAYKIUA, I[eﬁCTBHe MAarauMTHOI'O IIOJII HAa MPOBOJHUK C TOKOM W Ha ABWKYIIYIOCA 3apPAKCHHYIO
qacTuny, ,Z[eﬁCTBHe QJICKTPHUYCCKOI'0 IOJIsI Ha 3apsKCHHYIO YaCTHIY, JJICKTPOMATrHUTHLBIC BOJIHBI, HpSIMOJIPIHCfIHOG pacupoCTpaHCHHUE CBCTA,

OTpaXCHUE U IPEIIOMIICHHUE CBETA, JUCIIEPCHUA CBETA.

- COCTaBJIATH CXCEMbI JJICKTPUYCCKUX HGHCI\/'I C MOCJICOOBATCIBHBIM W ITapaJlJICJIbHBIM COCAWMHCHUEM OJJIEMCHTOB, pasjindyas YCJIOBHBIC



0003HaYeHHsI 3JIEMEHTOB AJIEKTPUUECKHUX Lenel (MCTOUHUK TOKa, K04, PE3UCTOP, PEOCTaT, JaMIIOYKa, aMIIepMETp, BOIbTMET)).
- HCHOJb30BAThH ONTHYECKUE CXEMBI JJIsl TIOCTPOSHUS U300paKeHUH B IIJIOCKOM 3epKajie U cCoOMparolei JuH3e.

- ONUCHIBATh M3YyUYEHHBIC CBOWCTBA TEJ U JJIEKTPOMATHUTHBIC SBJICHUSI, HCIIONB3YsS (GU3NUECKHUE BETUYHMHBI: DICKTPUUYSCKUUN 3apsif, CHiia
TOKa, DJJEKTPHUECKOE HAIMPSIKEHHUE, JIJICKTPUUYECKOE COMPOTHUBIICHUE, YACIBbHOE COMPOTHUBICHHE BEUIECTBA, paboTa HSIEKTPHUUECKOTro TOJs,
MOIIIHOCTh TOKa, (DOKYCHOE PAcCTOSTHHME M ONTHUYECKas CHJia JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA; MpPH
ONMCAHWU BEPHO TPAKTOBaTh (DU3MUECKHH CMBICI HCIONb3YEMbIX BEJIMYUH, MX OOO3HAUEHUS W EIUHUIIBI W3MEpPEHHUs; HaXOIUTh (HOPMYIIbI,

CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BETHUYUHAMU.

-  aHAJIM3MPOBATh CBOMCTBA TeJ, OJJEKTPOMArHUTHBIC SBJICHUS M MPOIECCHI, HUCIONb3Yysd (U3NUYECKUE 3aKOHBI: 3aKOH COXpPaHEHHS
IIEKTPUYECKOTO 3apsA/a, 3akoH OMma /1715 yyacTKa 1enu, 3akoH Jxoyns-Jlenna, 3aKkoH NpsMOJIMHEHHOTO pacpOCTPAHEHUs CBETA, 3aKOH OTPa)KEHUS
CBETAa, 3aKOH MPEJIOMJICHHSI CBETa; IPU STOM pa3NyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPAKEHUE.

- IMPUBOAUTH MPUMEPHI MPAKTHYCCKOT'O UCITOJIb30BAHHUA (1)I/I3I/I‘IGCKI/IX 3HAHWUM O OJICKTPOMArHUTHBIX SIBJICHUAX

- pemiath 3aJayu, HCMOJIB3ys (u3NyYecKue 3aKoHbl (3akoH Oma nns yyacTka uemnu, 3akoH JDkoyns-JleHna, 3akoH MPsIMOJIHMHEITHOTO
pacnpoCcTpaHeHHUsl CBETa, 3aKOH OTPaKeHUs CBETa, 3aKOH MpPeJOMIICHHUS cBeTa) U (OPMYIbI, CBS3bIBatOIMe (hU3MUECKUE BEIUYUHBI (CHJIa TOKA,
IIEKTPUYECKOE HAMPSHKEHHUE, DIIEKTPUIECKOE COMPOTUBIICHHE, YACIbHOE COMPOTHUBIICHHWE BEIIECTBA, PabOTa 3MEKTPUYECKOTO TOJSl, MOIIHOCTH
TOKa, (POKYCHOE PACCTOSTHUE M ONTHUYECKasi CHJIA JIMH3BI, CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M YaCTOTa CBeTa, (hOPMYIIBI pacueTa
INEKTPUYECKOTO CONPOTHUBIICHUS MPHUIIOCIEIOBATEIbHOMHU MMapalljIeIbHOM COEAMHEHUHM MPOBOJAHUKOB): HAa OCHOBE aHajM3a YCJIOBUA 3aJaud
3alliChIBaTh KPaTKOE YCJIOBHE, BBIIACNATH (U3UUYECKUE BEIMYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE JUIsSl €€ PEIIeHUs, MPOBOJUTH PacyeThl U
OIICHUBATh PEAILHOCTH MOJYYCHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

- UCNONb308aMb 3HAHUS 00 INEKMPOMASHUMHBIX AGIEHUAX 8 NOBCEOHEBHOU HCU3HU Ol obecnevenus 6e3onacHocmu npu obpaweHuu ¢
npudbopamu U MexHU4ecKUMU yCmpoucmeamu, 0 COXPaHeHusi 300p08bs U cOON00eHUs. HOPM IKOTOSULECKO20 N08eOeHUs 8 OKpYcalouell cpede;

npueodumb npumepbvl 6AUAHUS D1EKNMPOMACHUNMHbIX uwzy%nuﬁ HaA Jrcuevle opeaHu3smbol,



- paziuuamev 2paHuybl NPUMEHUMOCIU QUUYECKUX 3AKOH08, NOHUMAMb 6Cceo0wuil xapakmep @OYHOAMEHMANbHbIX 3AKOHO8 (3aKOH
COXPAHEHUsl NEKMPUYECKO20 3apsaod) U O0SPAHUYEHHOCTMb UCHONb306AHUS HACMHBIX 3aKOH06 (3akon Oma 0ns yuacmka yenu, 3aKoH J[xicoyis-
Jlenyau op.);

- UCNONB308aMb NpUEMbl NOCMPOCHUS (PUULECKUX Mooelell, NOUCKa U QopMYyIUposKU OOKA3AMEeNbCME GblOGUHYMbIX 2UNOMe3 U

meopemu4ecKux 66160008 HA OCHOGE IMAUPUHECKU YCMAHOB/IEHHbBIX qbaKmoe;

- HAX00umv A0eK8amuyr NpeonoNCeHHOU 3adaye Pu3uuecKyo Mooelb, paspeulams npooaemy KaK HA OCHO8e UMEeIOWUXCS 3HAHUL 00
INEKMPOMASHUMHBIX ABIEHUAX C UCHOTb308AHUEM MAMEMAMU4ecKo20 annapama, max u npu nOMowu Memooo8 OYeHKU.
KBanToBbIe siBJIeHNS

BbINYCKHUK HAYYUTCS:

- paciio3HaBaTb KBAHTOBLIC ABJICHHUA H OOBACHATH HAa OCHOBE HMCIONINXCA 3HaHUM OCHOBHBIE CBOMCTBA HIIH YCIOBUSA IMPOTEKAHUA 3THX

SIBIICHUI: €CTECTBCHHAS U HCKYCCTBCHHAaA paalOaKTHBHOCTD, O-, B- " Y-U3JTy4YCHHS, BOSHUKHOBCHUC JIMHEHYaToTo CIICKTpa U3JIYYCHHA aTOMaA,

-  ONHCHIBaTh H3YyYEHHbIC KBAHTOBBIE SBJICHUSA, MCIOJB3YS (U3MUYECKHE BEJIMYMHBI: MAcCOBOE YHCIO, 3apsI0OBOE YHCIO, IMEPHOA
HoJypacmnazaa, 3Heprus (OTOHOB; IPU OMHUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUIM CMBICIT HCIOIb3YEMbIX BEIMUMH, UX 0003HAUYEHUS U €JUHULIBI
U3MEpPEHUs; HaXOIUTh (OPMYIIbI, CBA3BIBAIOIINE MAaHHYIO (U3WYECKYI0 BEIMYMHY C JPYITMMU BEJIMYMHAMM, BBIUUCIATH 3HAUYEHUE (PU3UUECKOM
BEJIMYUHBI,

-  AQHAJIW3MPOBATh KBAHTOBBIE SIBJIECHHUSA, MCNOJIB3Ys (U3NYECKHE 3aKOHBI M MOCTYJIAThl: 3aKOH COXPAHEHUs HHEPIUHU, 3aKOH COXPaHEHHs
JNEKTPUYECKOTO 3apsid, 3aKOH COXPAHEHUS MAaCcCOBOTO YHCIA, 3aKOHOMEPHOCTU M3JIy4EHUS M IOTJIOLIEHUS CBETAa aTOMOM, IIPH 3TOM DPA3IH4YaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAXKECHUE;

- pa3nau4arb OCHOBHBIE IIPU3HAKU IUIAHETAPHOM MOJEIN aTOMA, HYKJIOHHOW MOJEIN aTOMHOTO s1pa;

- IPUBOAUTH IIPUMEPBI MPOSBICHUS B IPUPOJE U IIPAKTUYECKOIO MCIOJIb30BaHUS PaJUOAKTUBHOCTH, SIIEPHBIX U TEPMOSACPHBIX PEAKLUN,
CIIEKTPAJILHOTO aHAJIN3a.

BLIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTHCH:



- UCNOTb308aMb NOJYYEHHbLE 3HAHUSL 8 NOBCEOHEBHOL JHCUZHU NPU 0OpaweHuu ¢ npubopamu u MexHUYecKumMu yCmpoucmeamu (Cuemuux
UOHUBUPYIOWUX YaACUY, 003UMemp), 0Jisl COXpAHEHUsI 300P08bs. U COONI0OEHUS HOPM IKOT0SUHECKO20 N0BeOeHUsl 8 OKpYcarowel cpeoe;

- COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX A0ep ¢ 0ePeKmom Maccyl,

- npu8oOUmMb NpuMepbvl GIUAHUA PAOUOAKMUBHLIX UZMYHEHULl HA JHCUBblE OP2AHUZMbL, NOHUMAMb HPUHYUN Oelicmeus 0o3umempad U
PAa3uuamy yciosus e20 UCNOIb308aHUSA,

- NOHUMAmMb 3K0oa02UYecKue npodIeMbl, 6OHUKAIOUUE NPU UCHOIb30BAHUU AMOMHBIX IEeKMPOCMAHYUL, U NYMU PEUeHUs. IMUX npooiem,
nepcnekmuebl UCNOIb308AHUS YRPABTIAEMO20 MEPMOAOEPHO20 CUHMESA.

JJieMeHTbI ACTPOHOMMHU

BbInyCKHUK HAYYHTCS:

- yKa3biBaTh Ha3BaHUs IUIaHeT CONHEYHON CHUCTEMBI; pa3IN4aTh OCHOBHBIC MPH3HAKA CYTOYHOT'O BpAIIEHHS 3BE3AHOTO HeOa, JBMIKEHUS
Jlynbi, ConHIIa ¥ MJIAaHET OTHOCUTENBHO 3BE3I;

- TIOHMMAaTh Pa3IMYM MEXKIY TeTHOLEHTPUICCKON U TCOIICHTPHYECKOW CUCTEMaMH MUPA;

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

- YKaswleamov odwue ceoUCMEa U OMauUYUs NIAHEN 3eMHOU SPYNNbl U niaHem-eueanmos, manvix men CoaHeuHou cucmemvl U OOIbUUX
nianem,; noab308ambCs KApMou 36e30H020 Heba npu HAOI0OeHUsX 36e30H020 Heba,

- pasiuyams OCHOBHblEe XAPAKMEPUCMUKU 36€30 (pazmep, yeem, memnepamypa) COOmHOCUmMs yeem 38e30bl C ee memMnepamypou;

- paziuyame cunomesuvl 0 npoucxodxcoenuu CoaHeuHol CUcmembi.

MeTanpeaMeTHbIE:

-  OBJIQZICHHWE HABBIKAMHM CAMOCTOSITEJIBHOTO NMPHOOPETEHHs HOBBIX 3HAHWM, OpraHM3aluu Y4eOHOH IesTeIbHOCTH, MMOCTAHOBKH IIeleH,
IJIAHUPOBAHMS, CAMOKOHTPOJIS M OLIEHKU PE3YJIbTaTOB CBOEH AEATEIbHOCTH; YMEHUE NIPEABUIETh BO3MOKHBIE PE3YyJIbTaThl CBOMX JECHCTBU;
- INIOHMMaHHE pa3IMuuil MeXAy UCXOIHBIMU (pakTaMH M TUIOTE3aMHU AJIs UX OOBSCHEHMS, TEOPETUYECKHMMHU MOJENSIMU U PealbHBIMU

00BEKTaMU; OBJIa/ICHUE YHUBEPCAIbHBIMU YUYEOHBIMU JEHCTBUSMHU Ha MPUMEPHI TUIOTE3 711 OOBSCHEHUS N3BECTHBIX (PAaKTOB SKCIIEPUMEHTAILHOM



IPOBEPKH BBIIBUTAEMBIX TUIIOTE3, Pa3pabOTKN TEOPETUIECKUX MOJETIeH IPOLIECCOB U SIBIICHUN;

- (opMupoBaHHe YMEHHE BOCIPHUHUMATh, NepepadaThiBaTh U MPEABABIATH HH()OPMAIMIO B CIOBECHOW, 0Opa3HOW, CHMBOJIMYECKOU
dopmax, aHanM3MpOBaTh M IepepadaThiBaTh MOIYYEHHYIO HMH(OPMAIMIO B COOTBETCTBUU C IOCTABJICHHBIMH 3aJlauaMH, BBIACISATH OCHOBHOE
cofiep’KaHHe TPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI Ha MTOCTABJICHHBIE BOIIPOCHI U M3JIaraTh €ro;

- TpUOOpETEHHE OIMbITa CAMOCTOSITEIBHOTO MTONCKA, aHAIN3a U 0TOOpa MHPOPMAINU C UCTIOIB30BAHUEM PAa3IMYHBIX HCTOYHUKOB M HOBBIX
MH()OPMAIMOHHBIX TEXHOJIOTUH IS PEIIeHHs O3HABATEIbHBIX 33/a4;

- pa3BUTHE MOHOJIOTUYECKOH M JHAIOTHUECKON PeuH, yMEHHE BhIPaXKaTh CBOM MBICIIU M CIIOCOOHOCTHU BBICTYIIATh COOECEIHUKA, TOHUMATh
€ro TOUYKY 3peHUs], IPU3HABATh IIPABO JIPYTOTo YeIOBEKa HA MHOE MHEHUE;

- OCBOGHHME TIPUEMOB JCHCTBMM B HECTAaHIAPTHBIX CHUTYaIMsIX, OBJIAJCHHWE OBPUCTUYECKMM METOJaM pelIeHHs Mpodiem;
¢opmupoBaHHEe yMEHHH paboOTaTh B TPYMINE C BBHINOJHEHHWEM pPa3IMYHBIX COLUAIBHBIX POJIEH, MPEACTaBIATh M OTCTaMBAaTh CBOU B3IJIAABI U

yOeXIeHUsI, BECTH TUCKYCCHIO.

2. Coneprkanue y4eOHOro npeaMera

®Du3uka u pusnyecKue MeToAbl U3YyUYeHHUS MPUPOIBI

Oduzuka — Hayka o mpupojae. Ousnyeckue Tena u sABieHus. Habmionenue u onucanue GU3NYECKUX SBICHUH. DUINYECKUI SKCIIEPUMEHT.
MonenupoBaHue SBICHUA U 00BEKTOB MPUPO/IBL.

®u3nyecKue BEIMYUHBI U UX U3MEpeHHe. TOYHOCTh U MOTPEIHOCTh U3MEpPEHH. MexyHapOoIHasi CUCTEMA €IUHULL.

dusnyeckue 3aKOHBI W 3aKOHOMEpHOCTH. Du3znka W TexHWKa. Hayunbeiii Merom mo3HaHus. Pons ¢usuku B popmMupoBaHuuU
€CTECTBEHHOHAYYHOU I'PAMOTHOCTH.

MexaHuuyeckue siBJCHH S

MexaHn4deckoe JABHOKCHHC. MaTepI/IaHBHaH TOYKa KaK MOACJIb (bH3PI‘-I€CKOI‘O tena. OTHOCUTEIIBHOCTh MEXaHHYCCKOTO JABHIKCHNSI. Cucrema



orcueta. PU3NYECKUE BEIUYUHBI, HEOOXOIMMBIE JIsl OMUCAHUS JBIKEHUS M B3aUMOCBSI3b MEXAYy HUMH (IyTh, MEepeMEIIeHHEe, CKOpPOCTb,
YCKOpEHHE, BpeMs ABUKeHUs). PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH>KEHHE. PaBHOMEpHOE NBUKEHUE IO OKpY>KHOCTH. [lepBbIit
3akoH Hpiorona u unepnusi. Macca tena. Ilnornocts BemiectBa. Cuna. Egununsl cuibl. Bropoit 3akon Herotona. Tperuii 3akon HproToHa.
CBobOognoe magenue ten. Cuna TsoKecTH. 3aKoH BceMupHoro TsaroteHus. Cuna ynpyroct. 3akoH ['yka. Bec tema. HeBecomocTh. CBsi3b MEXIy
CUJION TshKeCTH M Maccoi Tena. {lunamometp. PaBHoaeicTByromas cuia. Cuna tpenus. TpeHnue ckonbxeHus. Tpenue nokosi. TpeHue B mpupoie u
TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs MMITyJabca. PeakTuBHOe aBmwkeHue. Mexanudeckass pabora. MomrHocTs. OHeprus. IloTeHnumanbHas u
KUHeTH4Yeckas sHeprus. [IpeBpanieHrne oJHOro BUAa MEXaHUUYECKON SHEPIUU B IPYroi. 3aKOH COXPaHEHHS MTOJTHOM MEXaHUYECKOW YSHEPTHH.

[IpocTbie MeXaHHU3MBI. YCIIOBHS PABHOBECHUS TBEPJOTO TEJa, UMEIOIIETO 3aKPEIUICHHYI0 OCh JABWXEHUS. MOMEHT cuiibl. [Jenmp msdcecmu
mena. Poraar. PaBHoBecue cui Ha peryare. Poruaru B TexHHKe, ObITY M mpupoje. [lonBukHble W HeNmoABWXKHBIE Ol0KH. PaBeHCTBO paboT mpu
UCTIOJIb30BaHUU MPOCTHIX MEXaHU3MOB («30JI0TO€ MPABUIIO0 MEXaHUKN»). KoauIreHT none3Horo neicTBus MexXaHu3ma.

JaBnenue TBepabix Ten. EnuHuibl u3mepenus napieHus. CriocoObl u3mMeHeHus aaBieHus. JlaBiaeHue »)uakocTed u razo 3akoH [lackans.
JlaBneHue KMIKOCTA Ha JAHO M cTeHKH cocyna. CooOmarommecs cocynbl. Bec Bo3zmyxa. AtmocdepHoe nabnenue. M3mepenue armochepHOro
nasinenus. OneiT Toppuuermn. bapomerp-aneponn. ATmocdepHoe NaBlIeHHE HA Pa3TUYHBIX BBICOTAX. | MapaBIUYecKHe MEXaHU3MBI (ITpecc,
Hacoc). JlaBneHue ®UAKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telio. ApxumenoBa cuia. [InaBanue ten u cynoB Bo3ayxormiaBanue.

Mexanudeckue kosebanus. Ilepwon, wacTora, amrumnryaa kojeOanuii. Pesonanc. MexaHndeckue BOJHBI B OJHOPOIHBIX cpenax. JlmmHa
BOJIHBL. 3BYK KaK Me€XaHU4ecKasl BOJIHA. [ pOMKOCTB M BBICOTA TOHA 3BYKA.

TemnoBbie BJICHUS

CrtpoeHue BemiecTBa. ATOMBI U MOJEKYIbI. TerioBoe NBHKEHUE aToMOB M Moiekyn. Juddysus B razax, »KUAKOCTSIX U TBEPIBIX Telax.
bpoynosckoe osuocenue. B3aumopeiictsue (IpUTSHKEHUE U OTTAJIKMBAaHUE) MOJIEKYJ. ArperaTHble COCTOSHMS BellecTBa. Pasnuume B cTpoeHUU
TBEPJBIX TEN, )KUJIKOCTEN U ra30B.

TenmoBoe paBHOBecue. Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO XaOTHUECKOTO JBIKEHUS YacTull. BHyTpeHHsis sHeprus. Pabora u

TEeTIonepeaya Kak crnocoObl M3MEHEHUs! BHYTpeHHEH sHepruu tena. TemonpoBoaHocts. Konsekius. M3nyuenue. [Ipumeps! Temnonepenaun B



npupoae U TexHuke. KonnyecTBo TeImoTel. Y AelbHAas TEIIOEMKOCTb. Y A€NIbHAS TEIUIOTa CTOPAHMS TOIIMBA. 3AKOH COXPAHEHMS W MPEBpaICHUS
SHEPIrUM B MEXaHUUYECKHX M TEIUIOBBIX Mpolieccax. [lnaBienne u oTBepAeBaHUE KPUCTALTMYECKUX TeJ. Y AelIbHAas TeIioTa iasnenus. Mcnapenue
1 KoHjeHcauus. [lornomienne sHepruu Npu UCTIAPEHUH KUJKOCTU U BbIICJICHUE €€ MPU KOHAeHcaluu napa. Kunenue. 3aBUCUMOCTh TeMIIEpaTyphl
KUMEHUsA OT JaBJICHUA. YJeibHas TeIyoTa MapooOpa3oBaHHMs W KOHAeHcanuu. BraxHocTe Bo3ayxa. PabGora rasa mnpu pacmmpeHum.
[IpeoOpa3zoBanms SHEPTHH B TEIUIOBBIX MaIllMHAX (MapoBas TypOWHA, ABUTATE]Ib BHYTPEHHETO CTOpaHus, peakTuBHBIN aBuratens). KI1/] TemmoBoit
MaIuHbL. JKon02UutecKue npoobiemvl UCHONb308AHUS MENI0BbIX MAUUUH.

DJIeKTPOMATrHUTHBIE SIBJICHU S

Onektpusanus puzndeckux Tea. BzaumoneicTBue 3apsHKeHHBIX Tell. JIBa pojia dleKTPUIECKUX 3apsAaoB. JlemMMOCTh SJEKTPUIECKOTO 3apsiia.
DJIeMEHTapHBIN JIEKTPUUYECKUH 3aps/l. 3aKOH COXPAHEHHMS dJIeKTprudecKkoro 3apsaaa. [[poBoIHUKH, TOIYTTPOBOJHUKH M U30JISTOPHI JIEKTPUUECTBA.
DJEKTPOCKOM. DJEKTPUUECKOE TMOoJIe KaK OCOOBI BUA MaTepuu. HanpsoicenHocmb 21ekmpuueckoeo nois. JIeficTBue 3IeKTpUYEcKOro Mojisi Ha
ANIEKTpUUYECKHE 3apsaabl. Konoencamop. DHepeus s1eKkmpuiecko2o noisi KOHOeHcamopa.

ONeKTpUYECKUi TOK. VICTOUHMKHM SJIEKTPUYECKOrO0 TOKa. OJIEKTpUYEecKas IeMb M €€ COCTaBHble 4acTh. HampaBieHne W AEMCTBHS
3JeKTpuYecKoro Toka. Hocurenu snexrpuyeckux 3apsaoB B Metauiax. Cuia Toka. DIEeKTpUYECKOe HaNpshKeHHE. DIIEKTPUUECKOe COMPOTUBIIEHUE
MPOBOJIHUKOB. EJIMHULIBI COPOTUBIICHUS.

3aBUCUMOCTh CHJIBI TOKAa OT HampsbkeHus. 3akoH Oma s yyacTka lenu. YJenbHoe compotuBiieHue. Peoctatsl. IlocnepoBarenbHoe
COEeIMHEHUE NPOBOAHUKOB. [lapannenbHoe coenHEeHne MPOBOIHUKOB.

Pabora snexTpruyeckoro mojsi Mo MEepPeMENIeHHIO AJIEKTPUYECKUX 3apsioB. MOIIHOCTh 3JIEKTpUYECKOro Toka. HarpeBaHue mpoBOJHUKOB
AIIEKTPUYECKUM TOKOM. 3akoH J[xxoyist - JIeHa. DiaekTpuueckrue HarpeBaTeIbHbIE H OCBETUTENbHBIE MPUOOPHl. KOopoTKoe 3aMbIkaHue.

MarnutHoe none. Muaykiuss mMarHuTHOro mnojisi. MarnuTHoe mosne Toka. OmnbIT Opcrega. MarHUTHOE T1OJie€ MOCTOSIHHBIX MAarHUTOB.
MarnutHoe noJsie 3emMiii. DJIEKTPOMArHUuT. MarHuTHoOE 1oJjie KaTylKu ¢ TOKOM. [[puMeHeHue snekTpoMarHuToB. JleiicTBHMe MarHUTHOTO MOJISI Ha
MPOBOAHUK C TOKOM U JBWXKYIIYIOCS 3apsbkeHHyro dvactunly. Cuna Awmnepa u  cuna Jlopenya. DNeKTpoABUTATENb. SIBIIeHHE
AJIEKTpOMarHUTHOMMHAYKIUS. OnbITel Papanes.

OnekTpoMarHuTHele KoneOanus. KonebamenvHuvii kowmyp. Onekmpozenepamop. Ilepemennwiti mok. Tpancgopmamop. llepenaua



JNEKTPUYECKON HSHEPruM Ha PAcCTOSIHME. OJIEKTPOMAarHUTHbIE BOJIHBI U HMX CBOWMCTBA. [lpunyunsl paouoceésasu u menesudeHus. Bausanue
NEKMPOMASHUMHBIX USTYYEHUL HA HCUBbIE OP2AHUSMDL.

Cset — aniekTpoMarHuTHas BosiHa. CKOpocTh cBeTa. MIcTOUHMKHM cBeTa. 3aKOH MPSMOJIMHEHHOTO paclpoCTpaHEHHUE CBETA. 3aKOH OTpaKeHUS
cBera. [lmockoe 3epkano. 3akoH mpenomieHus cBeta. JImH3pl. DOKyCHOE pacCTOSIHME W ONTHYECKas cuiia JUH3BL M300pakeHue mpemMera B
3epkaje u JuH3e. Onmuyeckue npudopsl. I'1a3 Kak ontudeckas cucrema. Jlucnepcus csera. Mumepgepenyus u ougppaxyus ceema.

KBanToBbIe iBJIeHNS

Crpoenue atomoB. [InanerapHast Mojenb aroma. KBaHTOBBIN XapakTep MOIJIONIEHUSI U UCITYCKaHUsI CBeTa aToMaMHu. JInHelyaThie CIeKTPBHI.

OmerTel Pesepdopra.

CocrtaB aroMHOTO sifpa. [IpoTOH, HEUTPOH W AJIEKTPOH. 3aKOH DUHINTEHHA O MPOMOPIHMOHATIBLHOCTH MAacChl U dHEPTHH. [ehexm macc u
9Hepeus ceazu amomuvix sA0ep. PammoaktuBHOCTh. Ilepwon monypacmana. Anbda-uznydenue. bema-uznyuenue. I'amma-uznydenue. SnepHbie
peakiuu. Wcrounuku sHepruu ConHIa M 3Be37. SliepHas sHepreTuka. Jkonocuyeckue npobaemvl pabdomvl AmMOMHBIX JIeKMPOCMAHYULL.
Jo3umerpusi. Bausnue paouoakmusHbIX U3Iy4eHull Ha HCUble OPeaHuUsMbl.

Crtpoenue u 3Boonus Beesennoii

l'eonienTpuueckas U TETUOLIGHTPUYECKass CUCTEMBI Mupa. Pusmueckas npupona HebecHbx Ten ComHewHO# cucteMbl. [IpoucxoxaeHue
Conneunoii cucremsl. Pusndeckas npupoja Connua u 38e31. Ctpoenue Beenennoil. OBomonns Beenennoit. I'nunoresa bonpiioro B3peiBa.

IIpumepHBbIe TeMbI JJA00PATOPHBIX U MPAKTUYECKUX PadoT

JlaGopaTopHbie pabOThI (HE3aBUCUMO OT TEMATUYECKON MPUHAIIIC)KHOCTH ) ACIIATCS CIAEAYIOIINE THITHI:

1. IIpoBeneHue NpsMBIX U3MEPEHUN (PUIUUECKUX BETHUNH

2. Pacder mo moJiy4eHHBIM pe3yJIbTaTaM MPSMBIX U3MEPEHUHN 3aBUCHMOTO OT HUX MapaMmeTpa (KOCBEHHBIE U3MEPEHUS).

3. HaOmroneHue sBIEHUN W TIOCTAaHOBKA OIBITOB (Ha KAaYeCTBEHHOM YPOBHE) MO OOHApYXEHHIO (DAaKTOPOB, BIUSIOMIMX Ha TPOTEKAHHE
NAHHEIX SIBJICHUM.

4. HccnepoBaHue 3aBHCUMOCTH OJHOU (PM3MUECKOHN BEIMYMHBI OT JPYTOH C MPEACTaBICHUEM PE3YIbTaTOB B BUAC rpadrka v TaOIUIIBL.

5. IIpoBepka 3aJaHHBIX TPEANON0KEHUH (IPSAMbIe U3MEpEeHUs (PU3NUECKUX BEJTMYUH U CPAaBHEHHUE 3aJJaHHBIX COOTHOIIEHUN MEXTy HUMH).



6. 3HAKOMCTBO C TEXHHYECKUMH YCTPOUCTBAMH M UX KOHCTPYHUPOBAHUE.
JIrobast pabouasi mporpaMma JIOJDKHA MPeayCMaTpUBaTh BBIOJHEHHE J1a0OpaTOPHBIX PabOT BCEX yKa3aHHBIX TUIOB. BbIOOp TemaTuku u
yrcaa paboT KaX10To TUIIA 3aBUCHT OT 0coOeHHocTel padoueii mporpammsl 1 Y MK.
IIpoBenenue npsiMbIX U3MepeHU GU3NUYECKNX BeJUIUH
1. W3mepenue pa3mepoB Tel.
N3mepenue pasmMepoB MallbIX TEIL.
N3mepenue maccel Tena.
N3mepenne oObema Tena.
N3Mmepenne cuibl.
W3mepenue BpeMeHH Ipoliecca, Meproaa KoueOaHuu.
N3mepenne Temrieparypsl.

N3mepenne naBiieHus BO3ayxa B OAJTOHE MO TTOPIITHEM.

° ©®» 2o n kWD

W3mepenue cuibl TOKa U €r0 peryiupoBaHue.

10. M3mepeHune HanpsKeHUsI.

11. M3mepeHue yrioB nageHus ¥ NPeJIOMIICHNUS.

12. N3mepenue poKyCHOTO pacCTOSTHUS JTMH3HI.

13. W3mepeHue paaroakTUBHOTO (oHA.

PacueT 1o nmoJiy4eHHbIM pe3y/abTaTaM NPSAMbIX H3MePeHUI 3aBUCHMOTr0 0T HUX NapaMeTpa (KOCBeHHbIe H3MepeHHs)
1. 3MepeHue MIOTHOCTH BEIIECTBA TBEPJOTO TENIA.

Omnpenenenne kodppuimeHTa TPEHUS CKOTBKCHHUS.

Omnpenenenre KeCTKOCTH MPYKUHBI.

OnpeneneHre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA IOTPYKEHHOE B )KMJIKOCTH TEJIO.

A

OrnpezerieHe MOMEHTA CUJIBI.



6. M3mepeHue cKOpoCTU paBHOMEPHOTO JBHIKEHUS.

7. 3mepeHue cpeqHen CKOPOCTH IBUKEHHUS.

8. N3mepeHne ycKOpeHus paBHOYCKOPEHHOTO JIBHXKECHHUS.

9. Omnpenenenue pabOTHI U MOIITHOCTH.

10. Ompenenenre 4acTOTHI KOJeOaHMM rpy3a Ha MPYKUHE U HUTH.

11. Onpenenenre OTHOCUTENILHON BIAXKHOCTH.

12. OnpeneneHre KOITUYECTBA TEIUIOTHI.

13. Onpenenenue yneabHON TEMIOEMKOCTH.

14. V3mepenue pabOTHI M MOIITHOCTH JICKTPUUECKOTO TOKA.

15. M3mepeHne conpoTUBIICHUS.

16. OnpeneneHre ONTUYECKON CUIIBI JIMH3BI.

17. WccnenoBanue 3aBUCUMOCTH BBITAIKHUBAIOIIEH CHIIBI OT 00beMa MOTPYKEHHOW YacTH OT IUIOTHOCTH KUIAKOCTH, €€ HE3aBUCHUMOCTU OT
IUIOTHOCTU ¥ MacChl Teja.

18. HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT XapaKkTepa MOBEPXHOCTHU, €€ HE3aBUCUMOCTH OT TIJIOLIAIH.

Hao0ur01eHne iBJIeHNI M MOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) N0 00HAPY:KeHUI0 (PAKTOPOB, BIHUSAIONIUX HA MPOTEKAHHE
JNAHHBIX ABJCHUI

1. Habmronenue 3aBUCHMOCTH NepHoJia KojleOaHuii rpy3a Ha HUTH OT JIMHBI M HE3aBUCUMOCTH OT MacCCHhl.
Habmoienne 3aBUCHMOCTH MEepHo/ia KOJIeOaHHH rpy3a Ha MPYKUHE OT MAaCChl U KECTKOCTH.
Habmoienne 3aBUCHMMOCTH JJaBJICHHSI Ta3a OT 00beMa M TeMIIePaTypHhI.
Habmtoienne 3aBUCHMOCTH TeMIIEpaTyphbl OCTHIBAIOIICH BOABI OT BPEMEHH.
HccnenoBanue siBleHUs B3aUMOJCHCTBUS KaTyIIKUA C TOKOM U MarHuTa.

I/ICCHG,Z[OBaHI/Ie SABJICHUA BHGKTPOMaI‘HI/ITHOf/’I HHAYKIUU.

S A R B O

HaGnronenue siBleHUs OTpaKeHUs U IIPEIOMIICHUS CBETA.



8. HaGmroneHue siBIeHUS TUCTIEPCUH.

9. ObHapyXeHue 3aBUCUMOCTH COIPOTHBIICHUS MPOBOJHUKA OT €0 MapaMeTPOB M BELIECTBA.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HccnenoBanue 3aBUCHMOCTH Beca Tela B )KUAKOCTH OT 0ObeMa MOrpyKeHHOM 4acTH.

HccnenoBaHue 3aBUCUMOCTH OAHOHN (pU3MUECKON BEJIMYMHBI OT IPYTroH ¢ MpeACTaBICHUEM Pe3yJIbTaTOB B BUIE TpaduKa UM TaOIULIbI.
HccnenoBaHue 3aBUCUMOCTH MacChl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadyalbHOM CKOPOCTH.
HccnenoBanue 3aBUCMMOCTH CKOPOCTH OT BPEMEHHU U ITyTU IIPU PaBHOYCKOPEHHOM JIBUKEHUH.
HccnenoBanue 3aBUCMMOCTU CHIIBI TPEHUS OT CHJIBI IaBICHUS.

HccnenoBanue 3aBUCUMOCTH J1e(OpMalUy IPYKUHBI OT CHJIBL.

HccnenoBanue 3aBUCMMOCTH IIEpHOJa KOJIEOaHUN I'py3a HA HUTH OT JUIMHBI.

HccnenoBanue 3aBUCMMOCTH ITEpHOJa KOJIEOaHUN Ipy3a Ha MPYKUHE OT KECTKOCTU U MacChl.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA Yepe3 MPOBOAHUK OT HAIIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 JTaMIIOUYKY OT HAIPsKEHUS.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH YyTJia IPCJIOMIICHUA OT yIJia MaJCHUA.

IIpoBepka 3agaHHBIX NPEANOJI0KeHUH (MpsMble U3MepeHusi GU3NYECKNX BeJIHMYMH M CPaBHEHHE 3aJaHHBIX COOTHOLUICHHH MeXKIy

Humu). [IpoBepka runores

1. TIpoBepka runmoTe3bl O TMHEHHOMN 3aBUCHMOCTH JUTMHBI CTOJIOUKA KHIKOCTH B TPYOKE OT TeMITepaTyphl.

2. IlpoBepka runoTesbl 0 NPSIMOM IPONOPLUUOHATIBHOCTH CKOPOCTH IPU PAaBHOYCKOPEHHOM JABM)KEHUH IIPONJEHHOMY ITyTH.

3. HpOBepKa TUIOTE3bL: IMMPU MOCJICIOBATCIIbHO BKJIHOYCHHLIX JIAMIIOYKH W MPOBOAHWKA WX ABYX MPOBOJHUKOB HAIPSKCHUA CKIIAAbIBATH

HEJb3s (MOXKHO).

4. TlpoBepka npaBuiIa CJIOKEHUS TOKOB Ha JIBYX MapajlieIbHO BKIIIOUEHHBIX PE3HCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKHUMH YCTPOHCTBAMHU U MX KOHCTPYHPOBaHHUe

1. KoHcTpynpoBaHue HaKJIOHHOU MJIOCKOCTH C 3aaHHbIM 3HaueHueMm KII/I.



KoncTpynpoBanue apeomeTpa U UCTIbITAHHE €r0 PabOTHI.

COopka 37eKTpUUECcKOi ey U U3MEPEHNE CUIIBI TOKA B €€ PAa3IMYHBIX Y4aCTKaX.
COopka 3JeKTpOMarHuTa U UCIbITAHUE €T0 JICHCTBHUS.

W3ydeHue 3MeKTpuYecKoro IBUraTelis MOCTOSHHOTO TOKa (Ha MOJETH).
KoncTpynpoBanue 35ekTpoiBUraTers.

KoHcTpynpoBanue MoJenu Teneckora.

KoHcTpynpoBanue MoJenu J0JKH € 3aJaHHON TPY30110AbEMHOCTHIO.

 ® N v kWD

OrneHka cBOETro 3peHus U o00p OYKOB.
10. KoncTpynpoBaHue MpoOCTEUILIETO TeHEpATOpa.

11. H3yueHue cBOMCTB N300pa’keHHsI B JTMH3AX.

3. TemaTHyeCcKoO€ IJIAHHPOBAHKE € YVKA3aHHEM KOJMYECTBA YACOB, 0OTBOJIMMbIX HA OCBOEHHE KAK/I0M TeMbl

7 kaacce
N n/n Tema Koa-Bo BocnurareabHbli Hcnoabn3oBanue
4acoB NMOTEeHIUAJ o0opynoBanus «Touka
pocra»
®a3a 3amyckKa (COBMeCTHOe NPOEeKTHPOBaHKe U IVIAHUPOBaHHe y4eOHOr o roaa)
— 54
1 Ousznka v GU3NIECKUE METOIBI U3YICHHSI TIPUPOIBI 54 -opMupoBaHue O3HakomieHue ¢ UGPOBOM

yOEKICHHOCTH B
BO3MOXXHOCTH TTO3HAHUS
NPUPOIbI, OTHOLIEHUS K
(buU3HKe KaK AIEeMEHTY
o0I1edenoBeuecKoi
KYJIBTYPBI

nabopatopueit «Touka
pocTta»
JleMoHCTpanys TEXHOJIOTUU
WU3MEPEHUS BEIINYUH B
udp. m1abd




®a3a NOCTAHOBKHU M PelIeHHs] CHCTeMBbI Y4eOHbIX 3a1a4—S74

[TepBoHayanbHbIE CBEIEHHS O CTPOCHHUH BEIIECTBA 64 -pa3BUTHE CIIOCOOHOCTEH, JemoncTpanust ¢ mudp naod.
yJIOBIIETBOPEHUE OpPOYHOBCKOTO JIBUKECHUS
NI03HABATEBHBIX HHTEPECOB, | (KOMIBIOTEP, MUKPOCKOT
camopeann3anuu OMOJIOTUYECKHIA, Karlis
00ydJaronuxcs, B TOM 4YMCJI€ | MOJIOKA, pa30aBJI€HHOTO
JIUIL, TPOSIBUBIIIAX BOJIOM)

BBLIAIOIINECS CIIOCOOHOCTH
-BOCIIMTaHUE
TUCIIATUTHHUPOBAHHOCTH,
YCHUIYHUBOCTH,
B3aWMOBBIPYYKH,
B3aMMOIIOMOIIIH,
COTPY/HUYECTBA,
KOMMYHHKaO€IbHOCTH,
CaMOCTOSITEIIFHOCTH;

B3anmoneiicteue Ten 214 -IIPUMEHEHHUE Ha ypOKe JlaGoparopHas paboTa Ne3
UHTEPAKTHBHBIX (OPM «3mMepeHne Macchl Tena Ha
paboThI ¢ O0YUYAIOITUMUCS: DIIEKTPOHHBIX BECAY.
TPYIIIOBOM pabOThI UK JlabopaTtopHnast pabota No5
paboThI « Onpenenenue IOTHOCTH
B TIapax, KOTOpPhIE y4yar TBEPJIOTO TEIIa
00yJaromuxcst KOMaHIHOU (Habop Ten pa3Hoit Macchl,
paboTe 1 B3aUMOJCHCTBUIO C JJIEKTPOHHBIE BECHI,
JPYTUMH 00y4YaroIIMMHUCS MEH3YpKa)

JlaBneHue TBEpABIX TEIl, KUAKOCTEN U Ta30B 18 u -(hopMHUpOBaHUE JemoHncTpanus ¢ udp nab.

OTBETCTBEHHOT'O OTHOILICHUSI
K yuéOe, yMEHUS TPYAUTHCS
B KOJUIEKTHBE, YyBCTBa
TOBapHUIIECTBA, IPUBBIYKU K
TOYHOCTH ¥ aKKyPaTHOCTH,
BOCIUTAHHUE AUCIHUIUIHHBI;
-paciupeHue Kpyrosopa

3akoHa [lackais.
Ornpenenenue naBieHus
KUIKOCTH ( TaTIUK
JABJICHUSI, IITATUB, paboyas
€MKOCTb, TpyOKa, TUHEHKA)




y4aIuxcsi, MOBbIIICHNE
00111ero KyJIbTypHOTO
YPOBHS 4epe3 CofiepKaHue
dbusznyeckux 3anad,

Pabora u MouTHOCTB. DHEPrUst

124

-a3BUTHE HaBBIKOB
YMCTBEHHOT'O TPYZAQ,
TI03HABATEIIbHBIX
noTpeOHOCTEH, THOKOCTH
MBIIICHHST
-popmupoBanue y
00yJaromuxcs OmbITa
CaMOCTOSITEIIBHOMN
00pa3oBaTeNbHOM,
MPOEKTHO-
HUCCIIEN0BATEILCKOMN
NESITEIIbHOCTH;
-pa3BUTHE TBOPUYECKHIX
CHOCOOHOCTEH yuaIuxcst

JlaGopaTtopHnas pabota Ne7
« 3yuenue ycnosus
paBHOBECHSI phluara»
JlaboparopHuas pabota Nel 1l
Onpenenenne KIIJI mpu
MOABEME TEJIA [0 HAKIOHHOMN
MJIOCKOCTH

PeduiexcuBnas ¢asza — 64

Ob6o06m1aroree MOBTOPEHKE

-bopmMHpoOBaHHE
yOEKICHHOCTH B
BO3MOXXHOCTH TTO3HAHUS
NPUPOIBI, OTHOLIEHUS K
(bu3HKe KaK AIEeMEHTY
o0I1edenoBeuecKoi
KYJIBTYPBI

Pezeps

2y

Hrtoro

68




8 ki1acc

N n/n Tema Koa-Bo BocnurareabHbli Hcnoan3oBanue
4acoB MOTEeHH A obopynoBanus «Touka
pocrtay
®a3za 3amycka (COBMeCTHOe NPOEKTHPOBAHME M IVIAHNPOBaHHe Y4eOHOT 0
roaga) —2 4
1 «O, CKOJIbKO HaM OTKPBITUH YYAHBIX...» 2y -opmupoBaHue OznakomieHue ¢ nuppoBoi
yOeXKIIEHHOCTH B nabopatopueit «Touka
BO3MOKHOCTH TTO3HAHUSA pocTa
MIPUPO/IbI, OTHOILICHHUS K
(bu3MKe KaK AIEeMEHTY
o0111e4eoBeYecKoi
KYJIbTYPbI
da3a NOCTAHOBKHM U pPelieHUs CUCTeMbI Y4eOHbIX 3a1a4 — 62 4
2 TennoBble SBICHUS 224 -opmupoBaHue JemoHCcTpanus Ha
OTBETCTBEHHOI'O 1 poBoii 1abopaTopuu

OTHOIIIEHUS K y4Eoe,
BOCIIUTAHHUE MTPUBBIYKHU K
TOYHOCTH M aKKYPaTHOCTH;
-BOCITUTAHUE
TUCIUTUTMHUPOBAHHOCTH,
YCUIYUBOCTH,
B3aUMOBBIPYYKH,
B3aMMOIIOMOIIIH,
COTPY/IHUYECTBA,
KOMMYHHKA0ETbHOCTH,
CaMOCTOSITEIIbHOCTH;

«3mepeHne TemnepaTypbh»
(mert. pek. c. 71)
Hudp. JIab. «Touka
pocTa» (MeT. pexk. c. 73)
®dpoHTanbHas 1abopaTopHas
pabota Ha uudp 1ad
«Omnpenenenue yaeabHON
TCIIJIOTHI IIJIaBJICHUA JIbJA).
n «OOpa3oBaHue
KpPHUCTAJIJIOB» (MET. PEK. C.
75)
®ponTaNbHAs TabopaTopHas
pabora 1o 1mudp m1ad. (meT.
pek. ¢. 79)




DJIEKTPUYECKUE SIBIICHUS

26 4

-IPUMEHEHUE Ha YPOKE
WHTEPAKTUBHBIX (hopM
paboThI ¢ 00yYarOIIUMUCS:
TPYIIIOBOM pabOThI UITN
paboThI

B IIapax, KOTOPbIE yuaT
o0yJaromuxcsi KOMaHTHOM
paboTe U B3aUMOJCHCTBHUIO
C IpyruM

0o0yJaronuMucs

-pa3BUTHE PeYU, CTPOTOCTH
Y CTPOMHOCTH B
YMO3aKTIOYCHHUSX,
KPaTKOCTH W YETKOCTH
U3II0KEHUS;
-bopMupoOBaHUE
WHUIMATUBBI U YYBCTBA
BBICOKOW OTBETCTBEHHOCTH,
BOCTIUTaHHE (PMHAHCOBOU
IPaMOTHOCTH ITKOJIbHUKOB
yepe3 cofepikaHue
bu3uvecKux 3a1ad

Jlaboparopnas pabota Ne4
o Teme: «Coopka
ANEKTPUYECKOMN LENH U
M3MEpEeHUe CUIIbI TOKa Ha
Pa3TUYHBIX YYaCTKaX ICTIH

Hudp. JIab. «Touxka
pocTa» (MeT. pexk. c. 83)
JlabopaTtopHnast pabota No5
o teme: «M3mepenue
HaANPSDKEHUS Ha Pa3IuYHbIX
y4JacTKax Lermn»
Hudp. JIab. «Touxa
pocTa» (MeT. pek. c. 84)
Jlaboparopnas pabota Ne6
o reme: «Perynuposanue
CHJIBI TOKA PEOCTaTOM»
[Mudp. Jlabd. «Touxa
pocTa» (MeT. pexk. c. 85)
JlaGopatopHnas pabota Ne 7
o Teme: «OnpeneneHue
COIIPOTHBIICHUS C TOMOIIBIO
amrepMeTpa 1 BOJIbTMETPay
[Mudp. Jlabd. «Touxa
pocTay (MeT. pexk. c. 86)
JemoHncTpanus ¢ udp naob.
«M3yuenue no-
CJIeZIOBATENBHOTO
COEIMHEHUS TIPOBOIHUKOBY
u
«M3yuenue napauieabHOro
COCTMHEHUS TIPOBOTHUKOBY
JlabopartopHnast pabota Ne 8
o teme: «M3mepenue




MOIITHOCTH U PabOTHI TOKA B
AJIEKTPUYECKOM JIAMIIE)

[Mudp. Jlabd. «Touxa
pocTay (MeT. pexk. c. 89)

:‘)J'IGKTpOMal"HI/ITHBIe SABJICHUS

-pacuMpeHue Kpyrosopa
YYaIIHUXCsl, TTOBBIIICHUE
00I1Iero KyJabTYpPHOTO
YPOBHS 4epe3 CoJepKaHue
buznuecKkux 3aaad;
-YICIIOJIb30BaHHE
BOCITMTATEIbHBIX
BO3MOKHOCTEH
cojiep>KaHusi y4eOHOTo
MpeaMeTa yepes
o0CyXKeHHe
HEO0OXOUMOCTH Pa3yMHOTO
HCIIOJIb30BaHMS
JOCTUKEHUN HAYKU U
TEXHOJIOTUH JUIS
JATbHEUIIEro pa3BUTHS
YEeJI0BEUYECKOro 00IIecTBa

JemoHncTpanus ¢ udp naob.
«/3yueHne MarHuTHOTO
TIOJISI TOCTOSTHHBIX
MarHuToB» (MeT. pek. c. 91)

CBeTOBBIE SIBJICHUS

8y

-IPUMEHEHUE Ha YPOKE
WHTEPAKTUBHBIX (hopM
paboThI ¢ 00yYarOIIUMUCS:
TPYIIIOBOI pabOThI UITN
paboThI

B IIapax, KOTOPbIE yuaT
o0yJaromuxcsi KOMaHTHOM
paboTe U B3aUMOJCHCTBHUIO
C IPYTUMH 00 yUYaIOITIMUCS

OmnbIT ¢ U poBoi
nmabopaTopuei
«Habnronenue

MPAMOJIMHEHHOTO

pacrpocTpaHeHHs CBETa»
(merT. pek. c. 61)

OmnbIT ¢ U poBoi
nmabopaTopuei

«M3yueHue sBICHUA

OTpa)XKE€HHUs CBEeTa» (MET.
peK. c. 62)




OmnbIT ¢ I poBoi
nabopaTtopueit
«3yueHue siBIEHUS
MIPEIOMIICHUSI CBETA
(merT. pek. c. 63)
Jlaboparopnas pabota Nel 1
no teme: «Ilomyyenue
M300paXEHUS TPU TIOMOIIH
JIH3BD)
[Mudp. Jlabd. «Touxa
pocTa» (MeT. pexk. c. 65)

PeduexcuBuas ¢asza — 44

O6o0maroriee MOBTOPEHHE

-pa3BUTHE PeYd, CTPOTOCTH
Y CTPOMHOCTH B
YMO3aKTIOYCHHUSX,
KPaTKOCTH B YETKOCTH
U3II0KEHUS;
-bopMHpoOBaHUE
WHUIMATUBBI U YyBCTBA
BBICOKOW OTBETCTBEHHOCTH,
BOCNIUTaHHE (PMHAHCOBOU
IrPaMOTHOCTH IIKOJIbHUKOB
yepe3 copepikaHue
(bu3UYeCKuX 3ajad;

Hcnons3zoBanue
MU3MEPUTEIBHBIX JATINKOB
1 dp naboparopuu

Peszepn

2y

Htor

68




9 kjacc

N n/n Tema Koa-Bo BocnurareabHblit Hcnoab3oBanue
4acoB MOTEHUHUAJ odopynoBanus «Touka
pocTay

1 3aKOHBI B3aUMOJEHCTBHS U IBUXKEHHS TeEll 344 | -IpUMEHEHUE HA YPOKE OmnsiT B iu¢poBoit
UHTEPAKTHBHBIX (HOPM naboparopuu M3yuenue
paboTHI C OOYJAFOIITIMUCS PaBHOYCKOPEHHOTO
TpyNIIOBON pabOThI MK IIPSIMOJIMHEMHOT O
paboThl TIBIKEHUS
B [1apax, KOTOPBIE y4ar OmnbIT B 11u¢poBoit
00ydJaronuxcsi KOMaHIHOM naboparopun «M3yueHue
paboTe ¥ B3aUMOJICHCTBUIO C | JABMIKCHUS CBSI3aHHBIX TEJ
JPYTUMHU OYYaroIIUMHUCS

2 Mexannueckre Kone0aHus U BOJIHBL. 3BYK 154 | -npuMeHEHUE HA YpOKe OmnsiT B iupoBoit
UHTEPAKTHBHBIX (HOPM naboparopuun
paboTHI C OOYJAFOIITMUCS: «M3ydenue konebaHui
TPYNIOBO pabOTHI WK NPYKUHHOTO MasiTHUKa»
paboThl OmnpIT B 11upoBoit
B [1apax, KOTOPbIE y4ar naboparopuun
00ydJaronuxcst KOMaHIHOM «3yuenue
paboTe U B3aUMOJCHUCTBHUIO C | 3aTyXalOMIMUX KoJeOaHUiD»
JIPYTUMHU 00YJarOITUMUCS

3 DNEeKTPOMarHuTHOE MOoJIe 254 -MCI0JIb30BaHUE OmnpIT B 1n(poBoii
BOCIIMTATEIbHBIX naboparopuu «3yuenue

BO3MOKHOCTEHN COJEpKaHUA
y4eOHOTro MpeaMeTa yepes
JIEMOHCTPAIIHIO
0o0ydJaronuMcs MpuMepoB
OTBETCTBEHHOT'O OTHOIICHUS
K HayKe, IPOBEJICHUS
HAy4YHBIX OTKPBITUI

MarHUTHOTO TOJIS
COJICHOUIa»

OmnpIT B 1n(poBoii
nabopaTopuu
«CaMOUHIYKIUS NTPU
3aMBbIKaHUU U pa3MbIKAHUU
(10503




-HCHOJIb30BaHUE
BOCIIUTATEIbLHBIX
BO3MOKHOCTEN COAEpKaAHUS
y4eOHOT0 MpeMeTa yepes
o0cyxaeHne HeoOX0AMMOCTH
Pa3yMHOTO HCITOJIb30BAHUS
JIOCTUKEHU I HAYKU U
TEXHOJIOTUH IJIs1
JaTbHEHNIIEro pa3BUTHS
YEeJI0BEUECKOr0o 00IIeCTBa

OmnbIT ¢ u$ppoBoH
naboparopueit
«M3y4yeHue siBIEHUS
MPETOMIICHUS CBETA»

CtpoeHne aToMa 1 aTOMHOTO siipa

20 4

-HCIIOJb30BaHHUE
BOCTIHTATEIHHBIX
BO3MOKHOCTEN COAEpKaAHUS
y4eOHOT0 MpeMeTa yepes
noa00p u 00CYKIeHUE
npoOJIEeMHBIX CUTYalnH,
CBSI3aHHBIX C
UCTIOJIb30BaHUEM
PaAMOAKTUBHOIO U3TyUCHUS
B MEJIMIIMHE, aBapUSIMH Ha
ATOMHBIX 00BEKTaX,
€CTECTBEHHOU paauanuei ,
obecneyenns 6€30MaCHOCTH ,
paIMOHATILHOTO
PUPOIONIOIB30BAHUS U
OXPaHbI OKPYXKAIOIIEH CPEIBL.
-ICIOJIb30BaHHUE
BOCTIHTATEIHHBIX
BO3MOKHOCTEN COJEPKaHUS
y4eOHOT0 MpeMeTa yepes
JEMOHCTpALINIO
00y4aromuMcst IpUMEpPOB
OTBETCTBEHHOT'O OTHOILIEHUS
K HayKe, HACTOWYNBOCTH B




JOCTHKEHUH LN, HAyYHBIX
OTKPBITHH

5 Crpoenue u 3Bosronus Beenennoit 54
6 PesepBHOe Bpems 34
Hroro 102
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