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[MTOACHUTEJIbHAA 3AIIMCKA

QenepanibHasg paboyas mporpamMma 1o (Gu3MKe Uid OO0y4arouMxcs ¢  3aJepiKKOM
ncuxuieckoro paszputus (nanee — 3I1P) Ha ypoBHe oCHOBHOTO 00111eT0 00pa30BaHUs MTOATOTOBICHA
Ha OCHOBe DenepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTENILHOTO CTaHIApTa OCHOBHOTO OOIIETO
obpazoBanus (IIpukaz Munnpocsenienus Poccun ot 31.05.2021 r. Ne 287) (manmee — ®I'OC 000),
denepalibHON aIaNTHPOBAHHON 00pa30BATENBLHOM MPOTPaMMBbl OCHOBHOTO 00IIero odpazoBaHUs
JUIsE 00ydaromuXxcsi ¢ OTPaHUYCHHBIMH BO3MOXXHOCTSMHU 3710poBbs (IIpuka3 MwuHNpocBeIeHus
Poccuun ot 24 Hos6ps 2022 r. Ne 1025), deaepanbHoii paboueii mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus 1o yueOHOMY mpeamery «DPusmka» (0a30BbId ypoBeHb), KoHIenuu npenoiaBanus
yueOHoro mpenmera «®dusuka» B 00pa3oBareibHBIX opranuzanusx Poccuiickoit ®enepanum,
pealn3yIoNuX OCHOBHBIE 00111e00pa3zoBaTelibHble TporpaMmmel, denepanbHON paboyeil mporpaMMel
BOCIIUTAHMSI, C YUYETOM paclpeAesieHHBIX MO KJaccaM IMPOBEPSEMBIX TpeOOBaHUI K pe3yibTaTaM
ocBoeHusi DenepanbHOl aTanTUPOBAHHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus 17151 00YUaAIOUINXCA C 33aJEPKKON CUXUYECKOTO PA3BUTHUS.

OO0mas xapakTepucTuKa y4eOHOro npeamera «Pusnka»

YueOusblii npeamer «Du3uka» SBISETCS CUCTEMOOOPA3YIOIIUM Uil €CTeCTBEHHOHAYYHBIX
MIPEeIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI MUPO3JAAHUSI SBIISIOTCS OCHOBOM COJIEp:KaHUs KypCOB
XuMuH, Ouosoruu, reorpadum M actpoHomuH. DU3MKa BOOPYKAET OOYYAOIIUXCS HAYYHBIM
METOJIOM MO3HAHUS, TIO3BOJISIONIUM MOTy4aTh OObEKTUBHBIC 3HaHUS 00 OKPYKAIOIIEM MUPE.

[IpenMeT MakcMMallbHO HampaBieH Ha (GOPMUPOBAHHE HHTEpeca K MPUPOJHOMY H
COLIMAJIbHOMY MHUPY, COBEPILICHCTBOBaHKE MO3HABATENbHOM AesTensHocTu oOyyatoniuxes ¢ 3I1P 3a
CUET OBJAJCHHS MBICIUTEIbHBIMU ONEpaIMsIMA CpaBHEHUs, 0000IICHUs, pa3BUTHE CIIOCOOHOCTH
apryMEeHTHPOBATh CBOE MHEHHE, (HOPMUPOBAHNE BO3ZMOKHOCTEH COBMECTHOMN JESTENbHOCTH.

Nzydenne ¢uszmku crocodcTByeT pazBuTHio y oOyuaroutuxcs ¢ 3IIP mpocTpaHcTBEHHOTO
BooOpakeHUsl, (YHKIIMOHAJIHHOW TPAMOTHOCTH, YMEHHUS BOCIPUHHUMATh U KPUTHYECKH
aHATM3UPOBATh HH()OPMAIIHIO, ITPEJICTABICHHYIO B PA3IMYHBIX (hopMaxX. 3HAYMMOCTD MIpEeaIMeTa st
Pa3BHUTHUS KU3HCHHON KOMIICTCHIIMUA O0YYArOIIMXCS 3aKTFOYAETCS B YCBOSHUH OCHOBBI (PU3NICCKUX
3HAHUW, HEOOXOJUMBIX /JIs TOBCEIHEBHOM KHM3HU; HABBIKOB 370POBOTO U OE€30MACHOTO JIs
YeJI0BEeKa M OKPYIKAroIIe ero cpeasl 00pasa )Ku3HH; (HOPMUPOBAHIH HKOJIOTHUECKON KYJIbTYPHI.

[Iporpamma oTpaxaeT cojepkaHue oO0ydeHus mnpeamery «Du3nuka» ¢ ydeToM OCOOBIX
oOpazoBarenbHbIX TOTpeOHOCTEN oOyuarontuxcs ¢ 3[1P. OBnanenne faHHBIM y4€OHBIM TTPEAMETOM
MPEJICTABISIET OMpeNeleHHYl0 TpyaHOCTh Ui oOywarommuxces ¢ 3[IP. 3Oto cBszano ¢
0COOCHHOCTSIMHU MBICITHTEILHOU JIEATEITPHOCTH, MIEPHUOTUICCKIME KOJICOAHUSIMA BHUMAHHMSI, MaJIbIM
00BEMOM TAMSTH, HEJOCTATOYHOCTHIO OOIIETo 3amaca 3HaHWM, MOHWKEHHBIM T03HABaTEIbHBIM
WHTEPECOM M HU3KUM YPOBHEM PEUEBOTO PA3BUTHSI.

Jlns mpeonosieHuss TpyJAHOCTEH B M3yueHUHM ydeOHoro mpeamera «Dusuka» HeoOXommma
amanranus o0beMa M XapakTepa y4eOHOro Marepualia K MO3HABATEIbHBIM BO3MOXKHOCTAM JaHHON
KaTeropuu OOYYaIONIMXCS, y4eT HUX OCOOEHHOCTEW pa3BUTHSA: WCIIOIB30BaHUE aAITOPHTMOB,
BHYTPUIIPEIMETHBIX M MEXIPEAMETHBIX CBSI3€H, IIOCTETICHHOE YCIOXKHEHHWE H3y4aeMoro
MarepHara.

JanHast mporpamMMma KOHKPETH3UPYET COJAEpKaHHE MPEAMETHBIX TeM B COOTBETCTBHUH C
TpeOOBaHUSAMHU 00Pa30BaTENLHOTO CTAaHAAPTa, PEKOMEHAYEMYIO ITOCIEIOBATEILHOCTh W3yUCHHUS
pa3nenoB (GpU3MKUA C Y4ETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKU Y4eOHOTO
mporiecca, BO3PACTHBIX U IICHXOJOTMYEeCKHX ocoOeHHocTed obOyuwaromnuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00mIeTo oOpa3oBaHUs, OMpPENesieT MUHUMAJIbHBIH HAOOp OIBITOB, JIEMOHCTpAIUi,
MPOBOAMMBIX YUHTEIIEM B KJIacce, 1a0OpaTOPHBIX pa0OT, BRIMOIHIEMBIX 00YJarOIIUMUCS.



Mertoauueckoil OCHOBOM wu3ydeHHs Kypca «®Pu3mka» Ha YypOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs SBISETCS CHUCTEMHO-ACATEIbHOCTHBIM TMOAXO0J, OOECIEeYHBAIOIIUN JTOCTHKEHHE
JMYHOCTHBIX, METAlpPEJMETHBIX U IPEeIMETHBIX 00pa30oBaTEIbHBIX PE3yJIbTATOB IOCPEACTBOM
OpraHu3aly AaKTUBHOW I03HABATEJILHOW AEATENbHOCTH OOYyYaroIUXCs, YTO OYEHb BaXXHO IpHU
o0yuennu aereit ¢ 3I1P, 1151 KOTOPBIX XapaKTEPHO CHUIKEHUE MO3HABATEIbHON aKTHBHOCTH.

He.]'ll/l H 3aJa4Y4 H3YyYCHUHA yqeﬁﬂoro npeamMera «Puzukax»

Obwue yenu wsydenusi yueOHoro mpenmera «Dusuka» mpencTaBieHbl B DeaepanbHOU
paboueii mporpaMmme OCHOBHOT'O O0IIeT0 00pa30BaHMs.

OcHoBHOH 1€NbI0 O0y4eHHs JAETEel C 3aJep’KKON IMCUXUYECKOrO0 pPa3BUTHS Ha JIaHHOM
MpeIMeTe SBIISETCS: MOBBIIICHUE COIMAIBHON aganTaluu JAeTed uepe3 MpUMEeHEeHHE (PU3NYECKUX
3HaHUH Ha PAKTHUKE.

s obyuaromuxcs ¢ 3I1P, tak xe, Kak U A1 HOPMAaTHBHO Pa3BUBAIOIINUXCSI CBEPCTHUKOB,
OCBaMBAaIOIINX OCHOBHYIO 00pa30BaTeIbHYIO MPOrpamMmy, JOMUHHUPYIOIIEE 3HaU€HUE TPUOOPETAIOT
TaKue yenu, KaK:

0  npuobOperenue mHTepeca u crpemieHus: oOyqaromuxcs ¢ 3[1P k HaydYHOMY H3yUYCHHIO
MIPUPO/IBI, PA3BUTHE UX MHTEIJIEKTYalbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

0  pasBuTHe 0a30BBIX MPEICTABICHHI O HAYYHOM METOJIE MO3HAHUS M (OpPMUPOBAHHE
MCCIIEA0BATENIbCKOT0 OTHOUIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

0  dopmupoBanue HaydHOrO MHPOBO33pPEHHsI, Ha JOCTYITHOM Juis oOydvaromuxcs ¢ 3[1P
YpOBHE, Kak pe3yjbTaTa HM3y4YeHHS OCHOB CTPOCHHsS MaTepuu H (PyHIaMEHTaIbHBIX 3aKOHOB
busuKy;

0  dopmupoBaHue npeacTaBiICHU O poin (GU3UKH IJIs Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHue 3THX 1eei o0ecrieunBaeTcs peieHueM CIeAYIONX 3a0ay.

0  npuobperenue 0a30BbIX 3HAHWUHI 0 JUCKPETHOM CTPOCHUH
BEILIECTBA, 0
MEXaHUYECKUX, TEIJIOBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
0  npuobperenue YMEHUH ONUCBHIBATh U OOBSACHATH  (U3NYECKUE
SBJICHUS c

MCIOJIb30BaHNEM TOJyUYEHHBIX 3HAHUI U C ONOPOH Ha IJIaH/CXEMY;

0  ocBoeHne METOAOB pEHICHHsS NPOCTEHIINX pAcYETHBIX 3aJad C HCIOJIb30BAHUEM
(bu3nyYecCKUX MOJeNel C OMOPOil Ha aIrOPUTM;

0  pasBuTHe yMeHUWIl HaOMIOAaTh TNPHPOIHBIC SBJICHUS ¥  BBINOJHATH  OIBITHI,
nabopaTtopHble pabOThl U HKCIIEPUMEHTAIbHbIE UCCIEA0BAHNS C UCIIOIb30BAaHUEM U3MEPUTEIbHBIX
puOOpoB (MO PYKOBOJICTBOM YUUTETIS);

0  ocBoenue mpuémMoB paboOTHl ¢ HHpOpPMAaIMel (UIUUECKOTO COACPIKAHUS, BKIIOYAS
MH(OPMALIHIO O COBPEMEHHBIX TOCTUKEHUSAX (PU3MKHU, aHATIU3 U OLIEHWBaHUE MH(POPMAIIH;

0  3makoMcTBO co chepamu podecCHOHANBHON NESTENbHOCTH, CBI3aHHBIMH C (PM3HKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UUECKOM HAYyKH.

Oco0enHocTH 0TOOpA U aanTAlMU Y4eOHOro MaTepuaJia 1o ¢gpusuke

OcHoBoil 00yuenust oOyuaromuxcs ¢ 3[IP Ha mpenmerax ecTeCTBEHHOHAYYHOTO IIMKJIA
SBJIIETCS PA3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX ONepanuil (aHaiu3, CUHTE3, CpaBHEHUE,
00001IeHNEe) HAa OCHOBE BBINOJHEHUS Pa3BUBAIOLINX YMpPaXHEHUH, (OpMUPOBAHHE NPHUEMOB
YMCTBEHHON pabOThl: aHalIM3 HCXOAHBIX JAHHBIX, IUIAHUPOBAHHWE MaTepuaia, OCYIIECTBICHHE
MO3TAITHOTO W HMTOrOBOTO CaMOKOHTPOJI, a TaKKe OCYLIECTBIISETCSA JIMKBUAALMS MPOOETOB B
3HAaHUSX, 3aKpeIUICHWE H3YYeHHOro MarepHuaia, oOTpadoTKa alrOpUTMOB, IIOBTOPEHHE
npoiinenHoro. boisboe 3HaYeHHWe MPUIAETCs YMEHHIO paccka3aThb O BBINOJIHEHHOW pabote ¢



IPAaBUJIbHBIM YIOTPEOJCHUEM COOTBETCTBYIOLIEH TEPMHHOJIOTUM U COOJIOACHUEM JIOIMYECKHX
cBsi3ell B m3nmaraemoM Marepuane. Jlns oOyuatommmxcsi 3[IP Ha ypoBHE OCHOBHOTO OOIIEro
00pa3oBaHMs TMONPEKHEMY SIBIISIOTCS XapaKTEPHBIMU: HEIOCTATOYHBI YPOBEHb DPa3BUTHUSA
OTIENbHBIX MCUXUYECKUX MPOLECCOB (BOCHPUATHS, BHUMAHUS, TaMATH, MbIIUIEHUS ), CHUKEHHBIN
YPOBEHb MHTEIUICKTYaJIbHOTO PAa3BUTHSA, HU3KUH YPOBEHb BBHINIOJHEHUS y4eOHBIX 3a/JaHUM, HU3KAS
ycnemHocTb 0o0ydyeHus. Ilostomy mnpu wusyueHun Qusnku TpeOyercs LieleHapaBIeHHOe
UHTEJUIEKTyallbHOe pa3BuTHe oOyuwaromuxcs ¢ 3[IP, oTBeuaromiee HMX OCOOEHHOCTAM U
BO3MOYKHOCTSIM. YueT ocobeHHocTel oOyuaromuxcs ¢ 3[1P tpeOyer, 4ToObI Ipu U3yYEHUH HOBOTO
MaTtepuaga 00s3aTeIbHO IMPOUCXOAMIO MHOIOKPaTHOE €ro IOBTOPEHUE; PpaCIIMPEHHOE
paccMOTpeHHEe TEM U BOIPOCOB, PACKPBIBAIOIIUX CBSA3b (DU3MKM C JKU3HBIO; AKTyaJIU3alus
IIEPBUYHOTIO )KU3HEHHOI'O OIbITa 00YYarOIINXCS.

YcBoeHue MpOrpaMMHOrO Marepuaia 1o (U3MKE BbI3BIBACT OOJNBIIME 3aTPYAHEHUS Y
obyuaromuxca ¢ 3IIP, mostomy Teopus u3ydaercss 0e3 BBIBOJOB CIOXHBIX (popmyi. 3agauu,
TpeOyrolue NPUMEHEHUs] CIOXKHBIX MaTEeMAaTHYEeCKHUX BBIYUCICHUH M (QOpMyl, B 0COOEHHOCTH
TakKUX TeM, Kak «MexaHHuyecKkoe IBMKEHHE», «ApxumenoBa cuia», «MexaHuuyeckas 3HEpTus»,
«OJIEKTPUYECKHUE SIBICHUD», «DJIEKTPOMATHUTHBIE SBJICHMSD, PELIAIOTCS B KJIAcCE C ITOMOUIBIO
YUUTEIS.

Ocoboe BHMMaHUE NpPU M3YyYEHUH Kypca (U3UKU YJeNseTcsl MOCTaHOBKE M OpraHU3aluu
AKCIIEPUMEHTA, a TaKXKe MPOBEIEHUIO (MPEUMYIIECTBEHHO Ha KaXKJOM YpPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpAaLMi (BO3MOXHO C MCIIOJNIB30BAaHMEM 3JIEKTPOHHOM AeMoHcTpauuu). HexoTtopble Tembl
00513aTeNIbHO JJOJKHBI BKJIIOYATh OIOPHBIE JIAOOPAaTOpHBIE pabOThl, KOTOPHIE PAa3BUBAIOT YMEHHE
[I0JIb30BAThCA MPOCTEHIIMMU HpuOOpaMu, aHAIU3UPOBATh IIOJIyYEHHbIE JaHHblE. B cBs3u ¢
0COOCHHOCTSIMH TOBEEHUS H JesTe’abHocTH oOyuarommxcst ¢ 3IIP  (pacTopMOXEHHOCTD,
HEOPraHM30BaHHOCTh) MPELYCMOTPEH CTPOXKAHIIUI KOHTPOJIb 3a COOJIIOJICHUEM IpaBHJl TEXHUKU
0€30MacHOCTH NPY TPOBEICHUH JTa00PATOPHBIX M MPAKTHYECKUX PadoT.

bonburoe BHUMaHMe Npu u3yueHun ¢usuku noapoctkamu ¢ 3I1P oOpamtaercs Ha oBlajeHue
UMHU TPAaKTUYECKUMHU YMEHUSMH U HaBblkamH. llpenycMarpuBaercsi ymeHbllleHHE 00beMa
TEOPETUYECKUX CBEJEHUM, BKIIOYEHHE OTACIBHBIX TEM WM LEIBIX Pa3/ejoB B MaTepUalbl IJis
0030pHOr0, O3HAKOMMTEIBHOTO WM (aKyJIbTaTUBHOrO u3yueHus. llpeanaraercs ymeHbIlIEHHE
o0beMa MaTeMaTUYECKUX BBIYUCIICHUN 3a CUET yBEJIMYEHMs] KaYEeCTBEHHOI'O OMMCAHUS SIBICHUN U
IIPOLIECCOB

JlocTaTouHOE KOJIMYECTBO BPEMEHHM OTBOAMTCS HA PAacCMOTPEHME TEM U BOIPOCOB,
PaCKpBIBAIOIIUX CBA3b (DU3MKH C )KU3HBIO, C TEMU SIBICHUSAMH, HAOIIOACHUSAMHU, KOTOPBIE XOPOIIO
M3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OIBITA.

MakcuManabHO HCHOJB3YIOTCS MEXKIIPEIMETHBIE CBA3M C TAKUMH JUCHUIUIMHAMH, Kak
reorpadus, Xumusi, 6uonorus, T.K. ooyqarounecs ¢ 3I1P oco6eHHO HYKAal0TCs B MPENOAHECEHUN
OJTHOTO M TOr0 >K€ y4eOHOro Marepuaja B pa3IMYHbIX acCleKTaX, B €ro BapbHUpPOBAHUHU, B
HEOJIHOKPaTHOM TOBTOPEHUU M 3aKPEIJICHMM MOJyYEHHBIX 3HAHUM W NPaKTUYECKUX YMEHH.
[To3Bonsist paccmarpuBaThb OJUH M TOT JK€ YYEOHBI Marepuad C pPa3HbIX TOUYEK 3pEeHUs,
MEXIIPEIMETHbIE CBS3M  CIOCOOCTBYIOT €ro JydlIeMy OCMBICICHHIO, Oojiee NPOYHOMY
3aKpETJICHUIO TIOJYyYEHHBIX 3HAHUHM U MPAKTUYECKUX YMEHHH.

IIpumepHbie BuABI JesATedbHOCTH o0yvawomuxcs ¢ 3IIP, oOycioBieHHbIe 0C00BIMHU
o0pa3oBaTe/IbHBIMH  NOTPEeOHOCTAMH M 00ecleYHBAKOIIHME OCMbICICHHOE OCBOCHHE
coJep:kaHuM o0pa3oBaHus 1o npeamery «Pusuka»

[TpumepHas TeMaTHYECKasi M TEPMUHOJIOTHYECKAs JIEKCHUKA TI0 Kypcy (DU3UKH COOTBETCTBYET
@®OIT 000.

Coneprkanne BUIOB AesiTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax ¢usuku onpenensercs
uX 0coObIMU 00pazoBaTeabHBIMU NOTpeOHOCTAMU. [ToMuMmo mmpoko ucnonbzyemsix B @OIT OO0



o0ImuMX A BCeX OOY4YaroLIUXCS BUIOB JIESATEIBHOCTH CIEAYeT YCWINTh BUIBI JESITEIbHOCTH,
cneun(uYHble AN JAHHOM KaTeropuu JeTeid, 00ecleurBaiolIie OCMBICICHHOE OCBOCHHE
coZiepKaHusl O00pa3oBaHMs IO MPEIMETY: YCUJIEHHE MPEeAMETHO-IPAKTUYECKOH NeATeNbHOCTH C
aKTUBH3ALMEH CEHCOPHBIX CUCTEM; OCBOCHHE MAaTEpHala C OIIOPOX Ha aITOPUTM; IIOLIArOBOCTH» B
W3Y4YEHUHM MaTepHalla; HCIOJIb30BAHHUE JONOJHUTEIbHOW BH3YaJbHOW ONOpPHI (CXEMBbI, I1a0JIOHBI,
ONOpHBIE TaOJUIIBl); PEYEBOM OTYET O Mpolecce U pe3yibTare JEsTEeIbHOCTH; BBIIOJHEHHE
CIELMAIBbHBIX 3aJlaHui, 00ecleYnBaIOUIMX KOPPEKLUHIO PEryJsiiud  y4eOHO-IIO3HABATEIbHOM
JESTEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Jns oOyuaromuxcs ¢ 3[IP cymiecTBEeHHBIM SIBISIOTCS MPUEMBI pabOTHl C JIEKCHYECKUM
MaTepuaioM 1o npeamery. [IpoBoautcs crnenuanbHas paboTa 1Mo BBEJCHHIO B aKTUBHBIN CIOBaph
o0yyaroIuxcs COOTBETCTBYIOIIEH TepMUHOJNOIMU. I3yuaemble TepMHHBI BBOJSTCA Ha
MOJIUCEHCOPHOW  OCHOBe, 00s3aTenbHa BU3yalbHAas TOAJEP)KKA, alrOpUTMBI pabOThl ¢
OIIPEEIICHUEM, OIIOPHBIE CXEMBI IS AKTyaJINu3alui TEPMUHOJIOTHH.

B cBsm3u ¢ ocoObiMu 00pa3oBaTenbHBIMUA TOTpeOHOCTSIMH oOyuatommxcst ¢ 3IIP, mpu
IUTAHUPOBAHUM PAOOThl yUEHHKA HAa YPOKE CIEYyeT MPUAEPKUBATHCS CIETYIOIUX MOMEHTOB:

1. Ilpu ompoce HeOOXOIUMO: JaBaTh aJrOPUTM OTBETa; pa3peliaTh IM0JIb30BATHCS
IUIAHOM, COCTABJIEHHBIM IIpU TOJATOTOBKE JOMAIHEro 3a/JaHus; JaBaThb OOJIblIEe BPEMEHU
TOTOBUTBHCS K OTBETY Yy JOCKH; pa3peliarh JejaTh IPeIBapUTENIbHbIE 3alMCH, I10JIb30BaThCA
HarJsiIHBIMUA OCOOUSMMU.

2. Ilo BO3MOXHOCTM 3a/aBaTh OOYYAIOUIMMCS HABOJASILME M YTOYHSIOIINME BOIPOCHI,
KOTOpBIE TIOMOTYT UM IIOCJIEI0OBATENIBHO U3JI0KUTh MaTepHUall.

3. CucremaTudecku IpOBEpSATh YCBOCHHE MaTepuaja IO TEeMaM YPOKOB, Ui
CBOEBPEMEHHOTr0 00HApY>KEHUs MPOOEIOB B MPOIIEAIIEM MaTeprae.

4. B mpouecce M3y4yeHHs HOBOIO MaTrepuana BHMMaHUE YYEHMKOB oOpalaercs Ha
HamOoJee CJIOXKHBIC pa3feibl HM3ydaemMod Tembl. HeoOxoammo wamie oOpamarhcs K HUM C
BONPOCAaMH, BBUICHAIOIMMH IOHMMaHHE y4eOHOro MaTepuallia, CTUMYJIMpPOBATh BONPOCHI MpHU
3aTpyIHEHUSAX B YCBOCHHH HOBOI'O MaTepHala.

Mecto yueOHoro npeamera «@u3uka» B yueOHOM IUIaHe

B cootBerctBuM ¢ denepanbHbIM TOCYAAPCTBEHHBIM OOpPa30BaTENbHBIM CTAHAAPTOM
OCHOBHOTr0 00111ero odpa3zoBaHusi yueOHbIH npeameT «Pusnka» BXOIUT B NPEIAMETHYIO 00J1acTh
«EcTecTBeHHBIE HayKuW» W SABJIsEeTCs oOO0s3aTeNbHBIM i u3ydeHus. CopaepikaHue ydyeOHOro
npeamera «®Pusnka», mnpencrasieHHoe B PexpepanbHoi pabouell mporpamMMe, COOTBETCTBYET
Or'oC 000, denepanbHON 00pa3zoBaTEIBLHOM MPOrpaMMe OCHOBHOTO 001Iero oOpa3oBaHMS,
denepanbHOM aIanTUPOBAaHHOM 00pa30BaTENIbHONW MPOrpaMMe OCHOBHOIO 00Iero oOpa3oBaHuUs
111 00yYaroIuxcs ¢ 33JepyKKOM Iecuxuyeckoro pa3putus. OO1iee 4ucio 4acoB, PEKOMEHI0BaHHBIX
U1 u3ydeHus Gpu3uKu Ha 0a30BOM ypoBHe, — 238 vacoB: B 7 kjiacce — 68 yacoB (2 yaca B HelleNi0),
B 8 Kiacce — 68 yacoB (2 yaca B Hefent), B 9 knacce — 102 gaca (3 gaca B He/IemO).

COHEPXAHUE YUHEBHOI O ITPEJAMETA «®PU3UKA»

7 KIIACC Paznen 1. ®u3uka u e€ pojib B NO3HAHUU OKPY/KAIOLIEro Mupa

dusuka — Hayka o mpupone. Ssnenus npupoasl (MC!). ®dusuyeckue sSBIEHHS:
MEXaHUYECKHE, TEIJIOBBIE, IEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusuyeckue BeIUUMHBL M3MepeHue ¢usMueckux BenuuuH. Qusuueckue npubopul’.

Tloepewnocms usmepenuti. MexayHapoiHasi CUCTEMa €INHUII.

! MC — 3aeMeHTBI COACPIKaHUS, BKIIIOYAIOMINE MEKIIPECAMETHBIC CBA3U, KOTOPBIC HOL[pOGHCC PACKPBITHL B
TEMATUICCKOM IINIAHUPOBAHUU.



Kak ¢u3uka u apyrue ecrecTBeHHbIE HAyKU U3y4aloT NPUpoAy. Ecmecmeenno-nayuHblili Memoo
NO3HAHUA: HAOIIOO0EeHUe, NOCIAHOB8KA HAYYHO20 BONPOCA, 8bIOBUNCEHUE 2UNOME3, IKCHEPUMEHM NO
npogepke 2unomes, ooviacHeHue Habaoaemozo sasnenus. Onucanue Guudeckux A8NeHuUll ¢ NOMOUbIO
Mmooernell.

[Ipenmer u MeToabl Gpusuku. Jemoncmpauuu’

1. MexaHnuecKue, TEIIOBbIE, TEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHS.
2. dusnueckue MpuOOpPHl W TMPOLEAypa MPSAMBIX H3MEPEHHH aHaJOrOBBIM H
U (GPOBBIM TPHUOOPOM.

Jlabopamopnwvie padbomot u onvimol

1.0Omnpenenenue 1eHbl ACNEHUS HW3MEPUTENBHOrO Mpubopa (MCHOIB3Yysl TEXHOJIOTHYECKYIO
KapTy SKCIIEPUMEHTA).

2. HM3mepeHnue pacCTOSHUU.
3.  Hzmepenue 06bEMa )KUIKOCTH U TBEPAOTO Tela

4.  Onpeoenenue pazmepos Mauvix mei.
5. H3mepenue temneparypsl IPU IIOMOIIM KUJIKOCTHOIO TEPMOMETPA U JaTUHMKA
TEMIIEpaTypHhI.

6. Ilposedenue uccnedosanus no nposepke eunomesvl. OAIbHOCMb NONEMA
Wapuxa, nNyuweHHo20 20pU30HMaAIbHO, mem 60ablie, vem Ooable bICOMA NYCKd.

Pa3znen 2. [lepBoHavasibHbIe CBeJIEeHUS 0 CTPOCHUH BellleCTBA

CrpoeHre BemlecTBa: aTOMbl M MOJICKYJIBI, uX pasmepsl. Onvimbl, O0KA3bIBAIOUUE
OUCKpemHoe CmpoeHue eeujecmad.

JlBmkenne dactul] BemiectBa. CBsI3p CKOPOCTH JIBIDKEHUS YAaCTHUI[I C TEMIIEPATypOH.
BbpoynoBckoe nBwxkenue, auddysus. Bszaumooeticmgue uacmuy eewecmea: HpUmsdiceHue u
ommanKusauue.

ArperaTHble COCTOSIHHMSI ~ BEILECTBA: CMPOEHUe 2d308, JHCUOKOCmel U MEEPObIX
(kpucmaniuyeckux) men. B3aumocesizo medxcoy cOUCMEAMU GeujeCms 6 PA3HLIX aA2PecamHblX
COCMOSIHUAX U UX AMOMHO-MONEKYTAPHIM cmpoeHuem. OcobeHHOCmuU acpecamublX COCHOSHULL
600bL.

Hemoncmpayuu?

1.  HaGmroneHne 6pOyHOBCKOTO ABHKEHHMS.

2. HaGOmoaenue nuddy3un.

3. Habnwoenue sagnenuil, 00bACHANOWUXCA NPUMSANCEHUEM UNU OMMAIKUBAHUEM
yacmuy eeujecmaad.

Jlabopamopnwvie padbomovt u onvimol
1. Oyenxa ouamempa amoma mMemooom psaoo8 (¢ ucnoivzosanuem pomoepagduti).
2. OnbIThI IO HAOJIOJICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
3. OnbiTel O OOHAPYXCHUIO JIEHCTBHS CHJ MOJICKYJISPHOTO TPUTSHKCHUS
(21eKmponnan 0emoncmpayus).

2 351ech u asee KypcMBOM 0003HAUEHBI TEMBI, M3yYEHHE KOTOPBIX IPOBOIMTCS B 03HAKOMMTELHOM IUiane. [lemaror
CaMOCTOSATENIFHO OTIpeieNsIeT 00beM H3y4aeMoro MaTepuana.

3 Bee Jlemonctparmu u JlaGopaTopHbie paGoThI, PEACTABIEHHBIE B COIEPKAHUHY, TOMYCKAETCS (MOXKHO) IPOBOUTH,
HCTIONB3YSl HHPOPMAITMOHHBIE U SJICKTPOHHBIC TEXHOJIOTHH (ITM(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI).

4 311eCh 1 Jasee MPUBOUTCS PACIIMPEHHBIH MIEPEYEHB IA00PATOPHBIX PAGOT U ONBITOB, U3 KOTOPOTO YUHTEND JENAET
BBIOOD MO CBOEMY YCMOTPEHHIO.



Pa3nen 3. /IBu:xeHHe U B3auMoO/ieiicTBUE TeJl

Mexanuueckoe aBuxeHue. PaBHomepHoe u HepaBHOMepHOe JiBHkeHHe. CKopocTb. CpedHsis
CKOPOCMb NPU HEPABHOMEPHOM 08UdCeHuU. PacuéT myTy U BpeMEHU JBUKECHHUS.

SlBnenue wuHepuuu. 3axon uHepyuu. Bzaumooelicmseue men KAK NPUYUHA USMEHEHUs
ckopocmu ogudicenus men. Macca kax mepa unepmnocmu mena. 1lnotHocts BemectBa. Cea3b
NJIOMHOCMU C KOIUYECNEOM MOIEKY 6 eOunuye 06véma eeujecmasa.

Cuna kak xapakTepuctuka B3aumopeiictBus Tten. Cuna ynpyeocmu U 3akoH ['yka.
Hsmepenue cunvl ¢ nomowwlo ounamomempa. SIBleHue TAroTeHus U cuna TsxkectH. Cuna
msrcecmu Ha opyeux naanemax (MC). Bec Ttena. HeBecomocts. CriokeHHe Cuil, HAIIPaBICHHBIX 10
oaHoil mpsimoi. PaBHopeicTByromas cuil. Cuna mpenus. Tpenue cKonbdceHUus u mpeHue NnoKosl.
Tpenue 6 npupooe u mexruke (MC).

Hemoncmpayuu’

1. HaGmronenue MexaHUYeCKOTO JIBUYKEHUS Tela.

2.  H3mepeHue CKOPOCTU MPSIMOIMHEWHOTO JBHKECHUSL.

3. HaOmroneHue siBJIEHUSI UHEPIIUH.

4. HaOmroneHue U3MEHEHUs1 CKOPOCTH IPU B3aUMOJIEHCTBUU TEIL.
5. CpaBHeHue mMacc Mo B3auMOJICHCTBHUIO Tel.

6. CroxeHue cuj, HaPaBJIECHHbBIX MO OJAHOU MPSMOM.

Jlabopamopnvie padbomot u onvimol

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (IIApHKa B KUIKOCTH, MOJEIU
AIEKTPUUYECKOTO aBTOMOOWIIA U T. 11.) (2/1eKMPOHHAA 0EMOHCMPAYUSL).

2. OrmpeneneHue cpeaHEH CKOPOCTH CKOJBXEHHsI Opycka WM LIapyuKa MO HaKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue IIOTHOCTH TBEPAOTO TENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb PACTSHKEHUs (IedopMaiuu) MpYy>KUHBI OT
IIPUJIOKEHHOM CHJIBL.

5. OnsbITbl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI TPEHHS CKOJIbKEHHUSI OT Beca Tesla U
XapakTepa CONPUKACAIOIINXCS TIOBEPXHOCTEM.

Pasnen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB

HaBnenue. Cnocobvl ymenvuienuss u ygenuveHus oasnenus. /lagnenue 2asa. 3asucumocms
oasneHus 2aza om 00véma, memnepamypul. Ilepeoaua oasnenuss meépovimu menamu, HUOKOCMAMU
u eazamu. 3axon Ilackana. Ilnesmamuueckue mawiunsl. 3aBUCUMOCTh TABICHUS >KUIKOCTH OT
ryounsl. Coobwarowuecs cocyowl. I uopasnuueckue mexaHuzmbi.

Atmocdepa 3emsin M aTMocdepHoe naBieHue. [lpuuunvl Cywecmeo8aHusi 6030VUIHOU
ooonouxu 3emau. Onvim Toppuuennu. Hzmepenue ammocgeproco Oagnenus. 3asucumocnio
ammocgeprozo 0asieHuss om Gvlcombl HAO YposHem Mmops. Ilpubopvl 0na  uzmeperus
ammocgheprozo dagnerus.

Heticmeaue scuoxocmu u 2asa Ha No2pyxcéHHoe 6 Hux meno. BeiTankuBaromas (apXuMe0Ba)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBHCHMOCTB JaBIEHUS ra3a OT TEMIIEPATYPBHI.
[Tepenaya naBieHUs JKUAKOCTHIO M TA30M.
Coob1maronmecs: CoCy/sl.
I'mppaBauyeckuit mpecc.
[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

6.  3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHON YacCTH Tella U
IUIOTHOCTH KUKOCTH.

7.  PaBEHCTBO BBHITAJIKUBAIOILIEH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.
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8.  YcioBue IiaBaHus Tel: IJIaBaHUE WIM MOTPYKEHHUE TEI B 3aBUCUMOCTH OT

COOTHOIICHUS IJIOTHOCTEH TeIa U XKUIAKOCTH.

Jlabopamopusie pabomsl u onvimol

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOrpyKEHHON B JKUAKOCTh
YacTH Tea.

2. OmnpenesieHUE BBITAJIKUBAIOIIECH CHJIbI, JCHCTBYIOIIEH Ha TEI0, MOTPYKEHHOE B
JKUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHWJIbI, JCHUCTBYIOIIEHW Ha TEIO B
JKHJIKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUJIBI, JACHCTBYIONICH Ha
TEJO B KHUJIKOCTH, OT 00hEMA MOTPYKEHHOU B HKHUAKOCTh YaCTU TEJIA U OT TUIOTHOCTHU YKHUJIKOCTH.

5. KoncrtpyupoBanue apeoMerpa WIM KOHCTPYMPOBAHHE JIOAKM U OIpelaesieHue eé
Ipy30I0AbEMHOCTH.

Paznen 5. PaGora u  mMomHOCTb. JHeprusi

Mexanuveckast pabota. MOIIHOCTb.

[TpocThie MEXaHU3MBI: pbIUar, 0JIOK, HAKJIOHHAS IJIOCKOCTh. [Ipasunio pasnogecus pvluaea.
IIpumenenue npasuna pasHosecus pviuaza xk 010Ky. «3onomoe npasunoy» mexanuxu. KI1J| mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckasi sHeprus. Kunemuueckasn u nomenyuanvhas suepeus. Ilpespawenue 00Ho2o
8U0A MeXAHUYECKOU 3Hepeul 8 Opy2ou. 3aKOH COXpAaHEHUS SHEPTUH B MEXaHHKE.

Hemoncmpayuu
l. [Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopnuvie padomol u onvimor*
l. Ornpenenenne pabOThl CUIIBI TPEHUS IPU PAaBHOMEPHOM IBMIKEHHUU Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccenenoBanue ycioBUi paBHOBECHUS phlyara.
3. N3mepenne KIIJ[ HaKTOHHOM MJIOCKOCTH (271€KMPOHHAS 0EMOHCMPAYUSL).
4. N3yueHne 3akoHa COXpAaHEHUS MEXAHUYECKOW SHEpPruu (271eKmpoHHas
demoncmpayus).

8 KJIACC Pa3snen 6. TenioBble siBJ1eHUS

OcHogHbie no10CeHUs MONEKYIAPHO-KUHEeMU4eCcKol meopuu cmpoenus gewgecmea. Macca u
pasmepvl  amomos u  morekyi.  Onwimvl, noomeepocoaoujue  OCHOBHbIE  NOJLONCEHUs.
MONeKYIAPHOKUHEMUYeCcKOU meopuu.

Mozenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BemiecTBa. Kpucmaniuueckue u
amopgnuvle mena. OdvacHeHue c8olicme 2azos, HCUOKocmell U meépovlix mejl Ha OCHO8e NOJIOHCEHUL
MonekyiapHo-kunemuyeckol — meopuu. CMauyuBaHUE U KanullsapHvle A6lenus. Tennosoe
pacwupenue u cocamue.

Temnepatypa. Cesa3b memnepamypul cO CKOPOCMbIO MENL08020 OBUNCEHUSL YACTIUY.

Buytpennsist sHeprus. Cnocobvi usmeHneHus 6HympeHHel dHepeuu: menjionepeoava u
coseputenue pabomul. Buovl mennonepeoauu.: menionpogoOHOCHb, KOHGEKYUs, U3TYUEHUE.

KonuuectBo Ttemnotel. Yoenvnas mennoémxocmo eewecmsa. Tennoobmen u mennogoe
pasHogecue. YpasHeHue menjiogo2o 6aiauca.

IInasnenue u omeepoesanue KpuCmaiiuieckux eewecme. Yoenvnas menioma niaeieHus.
Ilapoobpaszoseanue u konoencayus. Hcnapenue (MC). Kunenme. Voenvnas mennoma
napoobpaszosanus. 3a6UCUMOCMb MeMnepamypbl KUNEeHUs onm ammochepHoco 0aIeHUs.
Brascnocmo 6030yxa.

DHeprus TOIuBa. YoenvHas menioma c20paHus.



Ipunyunvr pabomwvr mennosvix osucamenei. KII[] mennosoco osuecamens. Tennogvie
ogueamenu u 3awuma oxkpyxcarowetl cpeovt (MC).
3axon coxpanenus u npeepawjeHus sHepauu 8 mennogvlx npoyeccax (MC).
Hemoncmpayuu
Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6mronenue nuddys3un.
Habmroienue siBjeHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHHI.
Habmtoienue TemnoBoro pacivpeHus Ted.
V3MmeHeHune AaBlieHus Ta3a Npu U3MEHEHUHN 00bEMa U HArpeBaHUH UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsbl.
Bunae! Tenonepenayn.
OxJaxIeHre Ipyu COBEPIICHUH PAOOTHI.
9.  HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUIaMH.
10. CpaBHeHUE TEIIOEMKOCTEN pAa3IMYHbIX BEIIECTB.
11. HaGaronenue KuneHus.
12. HaGnroneHue nocTosIHCTBAa TEMIIEPATYPhI MPH TUIaBIICHUU.
13. Mogenu TeTIOBbIX IBUTATENCH.
Jlabopamopuwvie padbomovt u onvimol

NN R —=

1. OubITH o 0OHapyKEHHUIO IEUCTBUA CUII
MOJIEKYJISIPHOTO MPUTSDKEHUS (271eKMPOHHAA OEMOHCMPAYU).

2. OnbIThI O BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OnbITel 1O HaONIONEHUIO TEIJIOBOTO pPACIIMPEHHs] Ta30B, KUAKOCTEH H
TBEPJBIX TET.

4.  OmnpeneneHve AaBleHUs BO3yXa B OajUIOHE HITIPHIIA.

5. OmnbIThL, 1EMOHCTPUPYIOILINE 3aBUCUMOCTH JaBJICHUS BO3/yXa OT €ro 00béMa U
HarpeBaHUs WIN OXJIAKICHUS.

6. Ilposepka eunome3svl TUHENHOU 3A8UCUMOCHU OUHBL CIOOUKA HCUOKOCMU 8
MepMoMempudeckol mpyoxke om memnepamypbi.

7. HaOmiogeHnwe W3MEHEHHMs BHYTPEHHEW OHEpruu Tela B pe3yJbTaTe
TeruIonepeay U paboThl BHEITHUX CHIL.

8.  HccnemoBanue siBieHHs TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOAHOW M ropsyeid
BOJIBI.

9.  Onpedenenue xoruvecmea meniomol, NOJIYUEHHO20 000U NpU MenioodMeHe ¢
HazpemvimM MemaniudecKkum YuiuHopoMm.

10. HccnenoBanue mpoliecca UCTIAPEHUS.

11. Onpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3AYyXa.

12.  Onpedenenue yoenvHou meniomsl niae1eHUs ibod.

Pa3nes 7. DiieKkTpH4ecKue H MATHUTHBIE SIBJICHUSA

Inekmpuzayus men. JIBa poja 3IEeKTPUUECKUX 3apsiioB. B3anuMmoiericTBre 3apsSKEHHbBIX TEN.

Onektpuueckoe none. [lpunyun cynepno3uyuu 31eKmpudeckux noneu (Ha KauecmeeHHOM
yposHe).

Hocumenu anekmpuueckux 3apsaoos. Onemenmaphviil dnekmpudeckuil 3apso. Cmpoenue
amoma. TIpOBOTHUKY U AUDIEKTPUKHU. 3aKOH COXpaHEHUS 3JIEKTPUUECKOr0 3apsa.

DIEKTPpUUECKUI TOK. Yenosus cywecmeoganus snekmpuyecko2o moxka. ICTOUHUKH
MTOCTOSIHHOTO TOKA. J{efCTBUS AJIEKTPUYECKOr0 TOKA (TEII0BOE, XUMUYECKOE, MAarHUTHOE).
DnexmpuyecKuti MoK 6 HCUOKOCMAX U 2a3aX.

PaboTta 1 MOLTHOCTH 3IEKTPUUECKOro Toka. 3akon /[coyna—/lenya. Dnekmpuueckue yenu
u nompebumenu 9I1eKMpUYEcKol SHepeuu 6 Owvimy. nekTpuyeckas uenb. Cuina ToKa.



DnekTpuueckoe HanpspbkeHue. ConpoTHBICHNUE TPOBOJHUKA. YoenvHoe conpomusieHue eujecmaa.
3akon Oma jys ydactka uenu. [locinenoBarenbHoe U mapajljieIbHOE COEIUHEHUE MPOBOJAHHUKOB.
Kopomxkoe 3amvikanue.

ITocrosiHHBIE MAarHUTHI. B3auMo1eliCTBHE MOCTOSHHBIX MATHUTOB. MacHummuoe nove.
Maernumnoe none 3emnu u e2o 3nawenue 0 KHcusnu Ha 3emae. Onvim Ipcmeoa. Macnumnoe none
anekmpuiecko2o moka. llpumenenue snexmpomacHumos 6 mexuuxe. /leticmeue MazHumMHo20 nOJs HA

NPOBOOHUK — C MOKOM. Dnekmpoosuzcamens HOCMOSAHHO20 MOKA.
Hcnonvzosanue snekmpoosucamenetli 8 mexHU4eCKux yCmpoucmeax u Ha mpancnopme.
Onvimol Dapaoes. Henenue 9NIEKMPOMACHUMHOU  UHOVKYUU. Ilpasuno

Jlenya. Dnexmpoecenepamop. Cnocobwvl nonyuenus 31eKmpuieckou sHepeul. DNEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.
Hemoncmpayuu
DneKkTpuszanus Ted.
JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.
DIIEKTPOCTATUUECKAsI MHIYKLHUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MogenupoBaHue CUIIOBBIX JTUHUH 3JIEKTPUUECKOTO MOJIS.
M cToYHMKM TOCTOSIHHOTO TOKA.
9.  JlelicTBUS NEKTPUUYECKOTO TOKA.
10. DnexTpuyecKui TOK B )KHIKOCTH.
11. Ta3oBblii pa3ps.
12. H3mepeHue cuiabl TOKa aMIIEPMETPOM.
13. H3mMepeHue 3neKTpUUECKOro HaupsHKEHUs! BOJIBTMETPOM.
14. Peocrtar u Mara3u cOnpoOTHBICHUH.
15. BsaumMojaelcTBHE IIOCTOSHHBIX MAarHUTOB.
16. MonaenupoBaHre HEBO3MOKHOCTH pa3ieJICHHUs MTOJIFOCOB MarHuTa.
17. MoaennpoBaHre MArHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.
18.  OmsiT Dpcrena.
19. MaruurtHoe 1osie ToKa. DIEKTPOMAarHurT.
20. [eiicTBHEe MarHUTHOIO MOJISl HA POBOJIHUK C TOKOM.
21. DnekTpoJBUTraTeNb NOCTOSTHHOTO TOKA.
22. WccnenoBaHue SBICHHS 3JIEKTPOMArHUTHON MHTYKIIHH.
23. Omnpbitel @apanes.
24. 3aBUCUMOCTb HANPABJICHHS UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHS.
25. DnaekTporeHepaTop MOCTOSIHHOTO ToKa. Jlabopamopnuvie padbomut u onvimaol
I. OneiTel 1O HAOMIOACHUIO JNEKTpU3AIMHU Tel UHAYKIHEH W TpHU
CONPUKOCHOBEHUH.
2. HccnenoBaHue JE€UCTBHS  AIEKTPUYECKOTO TOJISI HA MPOBOJHUKU U
TUDJICKTPUKH.
3.  CoOopka u mpoBepKa padOThI AIEKTPUUECKOM 1IeTIH TOCTOSTHHOTO TOKA.
4.  H3MepeHue u peryJIupoBaHUE CUJIbI TOKA.
5. U3mepenue u peryiupoBaHUE HAMIPSKEHUS.
6.  HUccneoosanue 3a8UCUMOCMU CUTILI  MOKA, UOYULe20 uepes
pesucmop, Om CONPOMUBNIEHUS PE3UCMOPA U HANPAICEHUS HA PE3UCTOPe.
7. Onvimsi, 0eMoHCmMpupylouue 3a8UCUMOCMb dJIeKMPUYECKO20 CONPOMUBTIEHUS]
NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEUHO20 CedeHUs U Mamepuaa.
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8.  Ilposepxa npasuna CcrodHCEeHUS HANPAINCEHUN NpU  NOCIe008AMENbHOM
COeOUHEeHUU 08YX Pe3UCTOPOS.

9. Ilposepka npasuna 011 cunbl mMOKA Npu NAPALIENbHOM COeOUHEHUU
Dpe3uUcmopos.

10. Omnpenenenue pabOTHI AMEKTPUIESCKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.

11. Omnpenenenne MOLHOCTH IEKTPUYECKOTO TOKA, BBIAEISIEMON Ha pE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKa, HIYIIETO dYepe3 JIaMIIOYKY, OT
HaIIpsDKEHUS Ha HEel.

13.  Onpeoenenue KII/[ nacpesamens.

14. HUccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MAarHUTOB.

15. HM3ydeHrne MarHUTHOTO TOJISl MIOCTOSTHHBIX MAarHUTOB MPU UX OOBEIUHCHHH U
pas3JesieHuu.

16. HccnenoBaHue ACMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KATYIIKU C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIPaBIIEHUS TOKA B KAaTYIIIKE.

18. V3yueHue nelcTBUS MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

19. Koucmpyuposanue u usyuenue pabomol 31eKmpoo8ueamensl.

20. MW smepenue KIIJ] anexTpoaBUrareabHON YyCTaHOBKH.

21. OnpITBI 1O HCCIEAOBAHUIO  SIBICHUS  SJIEKTPOMArHUTHON  MHIYKIUU:
HCCJIEIOBAaHNE U3MEHEHUN 3HAYCHUS U HAIIPaBJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC Pa3zgen 8. Mexannueckue siBJIeHHUS

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcyéra. OTHOCUTENBHOCTh
MEXaHUYECKOro JBWXKEHUsA. PaBHOMepHOe NpsIMOJIMHEWHOE JBWXKeHue. FHepagnomepHoe
npamonunelnoe oegudcernue. CpemHss U MSHOBEHHAs. CKOPOCMb mena Npu HepasHOMepHOM
08UMCEHUU.

VYckopenue. Pasnoyckopennoe npsamonunetinoe osudicenue. CBobomHoe nagaeHue. Onvimol
L'anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenbroe ycKopeHue.

IlepBbrit 3akoH Hprorona. Brtopoit 3akoH Herotona. Tperuit 3akoH Herotona. Ilpunyun
cynepnosuyuu Cuil.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpenus: cuia mpenus CKOJbIHCEHUS, CULA MpeHus
noKos, Opyaue 8Uudbl mpeHus.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpPEHHE CBOOOJHOIO MaJeHUsl.
Heuoicenue nnanem eoxpye Coanya (MC). Ilepsas rocmuueckas ckopocmw. Hesecomocmv u
nepezpy3Ku.

PaBHOBecHe MaTepHallbHON TOUKU. AOcoomuo meépooe meno. Pasnosecue meépooeo mena
€ 3aKpennénnol ocvio epaujenuss. MOMEHT cWibl. [lenmp msascecmu.

Nmnynsc Tena. Uzmenenue umnynvca. Hmnyabc cunvi. 3aKOH COXPaHEHHUS UMITYJbCa.
PeaktuBnoe aemxenue (MC).

Mexanunueckass paboTa W MOIIHOCTb. Pabota cun Tsbkectu, ynpyeocmu, mpenus. Césasvb
9Hepeuu u pabomul. lloTeHIManbHAs SHEPrUs Tela, MOAHATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvhasn snepeus cocamou npysxcunvl. Kunetndeckast sHeprus. Teopema o KuHemuueckou
9Hepauu. 3aKOH COXPaHEHMsI MEXaHHUYECKON SHEPTUH.

Hemoncmpayuu
1. HaGmomenue MEXaHHMYECKOTO MBIDKCHHS Tella OTHOCHUTEIBHO Pa3HBIX Tel
oTcuéra.

2.  CpaBHeHHMEe TyT€d M TpPACKTOPUUA [BUKEHHUS OJHOTO M TOTO K€ TeJya
OTHOCHUTCIIBHO PAa3HbIX TCJI oTcuéTa.



N3MepeHne cKOpoCTH U YCKOPEHHS MPSIMOJIMHENHOTO ABHKEHMSL.

HccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOT'O IBUKEHHUS.

HaOnronenue 1BUXKeHUs Tela 110 OKPYKHOCTH.

HabGmtonenne MexaHWYecKUX SIBJIECHUH, MPOUCXOIAIIMX B CHCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHMM OTHOCHUTEIIBHO KaOMHeTa
busuKu.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT MaccChl TeJa U ISHCTBYIOLIEH Ha HErO CHUJIBL.

8.  HaOmronenue paBeHCTBA CUJI IPU B3aUMOACHCTBUM TeEIl.

9.  M3meHeHue Beca Tenna IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaua umnyJsbca npu B3aUMOAEHCTBUM TEJ.

11. IIpeoOpa3zoBaHus 3HEPIUU IIPU B3aUMOJICHCTBUY TEI.

12.  CoxpaHeHHe UMITyJIbCca IPU HEYIPYTOM B3aUMO/IEHCTBUU.

13.  CoxpaHeHue UMITyJIbCa IPH a0COITIOTHO YIPYTOM B3aUMO/ICHCTBHH.

14. HaGmroneHue peakTUBHOIO IBUXKEHHUS.

15. CoxpaHeHue MEXaHUYECKON 3HEPruM MpH CBOOOIHOM Ha/IlCHUH.

16. CoxpaHeHue MEXaHMUYECKOM SHEpruM IpH JABWKEHUU Tejla MOoJ ACHCTBUEM
npy>XuHsl. Jlabopamopnsie pabomet u onvimol

1.  Konucmpyuposanue mpaxma Onsi paseoHa u OalbHeUulec0 pagHOMEPHO20 OBUINCEHUS
WapuKa uaiu menedicKu.

2. OrmpeneneHue CpeHEW CKOPOCTH CKOJIBKEHUS OpycKa WIM JBHXKEHHS IapuKa II0
HaKJIOHHOM MJIOCKOCTH.

3. Ormpenenenue yCKOpeHMs Tejla NPU PaBHOYCKOPEHHOM JBMJKEHUM IO HAKIOHHOMN
IJIOCKOCTH.

4.  HccnenoBaHMe 3aBUCUMOCTHU IIyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUXKEHUU Oe3
Ha4aJIbHOW CKOPOCTH.

5. Ilposepxa cunome3vl. eciu npu pasHOYCKOPEHHOM OBUdICEHUU 0e3 HAYaNbHOU
CKOPOCMU NYMU OMHOCAMCA KAK PAO HEYEMHBIX YUCel, MO COOMEEmCmeEYouue npomMedCymKu
8pemeHU 0OUHAKOBDI.

6. HccnenoBaHue 3aBUCUMOCTU CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMAJIbHOIO
JaBJICHUS.

7.  Omnpenenenue kodhPUIIEHTa TPEHUS CKOJIBKEHHUS.

8.  Omnpenenenue KECTKOCTU MPYKUHBI.

9. Ompenenenne pabOTbl CHJIBI TPEHUS MpPU PABHOMEPHOM [BI)KEHUH Tella 110
TOPU30HTAIBHON TOBEPXHOCTH.

10. Omnpenenenue pabOTHI CUJIBI YNPYTOCTH MPU TMOABEME TPy3a C HUCIHOJIb30BAaHUEM
HETOJBM)XHOTO U TIOABHKHOT'O OJIOKOB.

11. H3ydeHue 3aKkOHA COXpaHEHHUS SHEPIUH.
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Paznen 9. Mexannuyeckue KoJe0aHUs U BOJTHBI

KonebartenbHoe nmkenue. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHHIA: TePHO/I, 4acTOTa,
aMmIuiatyna. Mamemamuueckuu — u npyoscunnsl - masmuuxku.  Ilpespawenue snepeuu

npu Ko1ebamenbHOM OBUICEHUU.

3aryxatomue kojaebanus. Beinyxaennbie konebanus. Pezonanc.

Mexannueckre BodHbL. CBOICTBA MEXaHUUYECKUX BOJH. [Ip00oibHble u nonepeunvle 80JHbl.
Jlnuna 6onnvl u ckopocmb e€ pacnpocmpaHenusi. Mexanuueckue B0aHbI 8 MBEPOOM mele,
ceticmuyeckue 6011wl (MC).

3ByK. [ pomkocms 38yka u evicoma mouna. Ompasxicenue 38yka. Mngpaseyx u yiempassyx.

Hemoncmpayuu

1.  HaGmonenue koneGaHU TEN MO JEHCTBUEM CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.



Hab6mronenue konebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HabGnronenue BeIHYKIEHHBIX KoJIe0aHUH U pe30HaHCA.
PacnipocTpanenue npoAoiabHBIX U MOMEPEYHBIX BOJH.
Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYeCKHil pe30HaHC.
Jlabopamopuvie pabomsl u onvimol
1.  Ompenenenune 4aCTOTHI M EPHOAA KOJICOAHUN MaTEMaTUYECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOTHI U MEPHOAA KOJeOaHUI MPYKUHHOTO MAasATHUKA (2J1eKMPOHHAA
demoncmpayus).
3. HccnenoBanue 3aBUCMMOCTH Tiepuoja KOJICOAHUH MOJBEHIEHHOTO K HUTH Tpy3a OT
JUITUHBI HUTH.
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4. HccnenoBaHue 3aBUCUMOCTH Iepuojia KojaeOaHUM MPY>KMHHOIO MasTHHUKAa OT Macchl
rpy3a (3J1eKmpoHHan 0eMOHCmpPayus).

5. IlpoBepka He3aBHCHMOCTU Iepuoja KojeOaHWH rpy3a, MOABEUIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnpITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb IE€pHOJA KOJEOAHUM NPYKUHHOIO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTHU MPY>KUHBI.

7.  W3mepeHune yCKOpEeHUs CBOOOIHOIO NAJACHUS (21eKMPOHHAA 0eMOHCMPAayus).

Pa3nes 10. J1eKTpoMarHuTHoe 10Jie M 3JIEKTPOMATHUTHBIE BOJTHbBI
DJIEKTPOMAarHUTHOE IoJie. DJIEKTPOMArHUTHbIE BOJHBL. (C@ouicmea 31eKmpoMacHUMHbIX
80JIH.

Llkana snexmpomacHumHvlx 801H. HMcnonv3osanue 31eKMpOMASHUMHBIX 80H O/ COMOBOU CBA3U.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu
1.  CaoiicTBa AJIEKTPOMArHUTHBIX BOJH.

2.  BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnuvie pabomot u onvimot?
1. W3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nes 11. CBeToBbI€ siBJICHUS
JlyueBas mopnenb cBera. VcTouHuku cBera. [lpamonunerinoe pacnpocmpanenue ceemd.
3ammenus Coanya u Jlynwvi. OTpaskenue cBeta. [lnockoe 3eprano. 3aKon ompasjicenus ceema.
[Tpenomiienue cBera. 3aKOH MpesoMIIeHUs cBeTa. [lonHoe eHympenHee ompasiceHue ceema.
Hcnonvzoeanue nonno2o 6HympeHHe20 Ompadjicenus 6 ONMUYecKux c6emogooax.
Jlunza. Xon myded B nuH3e. Onmuueckas cucmema gomoannapama, MUKPOCKONA U
meneckona (MC). I'naz kax onmuueckas cucmema. bnuzopykocmo u 0anvHozopkocme.
Pasznoowcenue 6enozo ceema 6 cnexmp. Onwvimul Hvtomona. Cnooicenue cnekmpanibHuIX
Y6emos.
Hemoncmpayuu
[IpssMonMHEITHOE pacIpOCTPaHEHNE CBETA.
OTtpaxxeHue cBeTa.
[Torydyenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue cera.
OnTHyeckuii CBETOBOI.
Xon styuelt B coOuparomiei JuHse.
Xop Jydeil B paccenBarollel JIMH3E.
[TomyueHnue n300paskeHHIA ¢ TOMOIIIBIO JIHH3.
[Tpunnun aeiictBus Goroanmapara, MUKPOCKOIIA U TEJIECKOIIA.
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10. Mopens riasa.
11. Pasnmoxenue 6em0ro cBeTa B CIIEKTP.
12. Tlomydenme Oeyoro cBeTa INMPHU CIOKCHHHM CBETa pPa3HBIX ILBETOB. Jlabopamophovie

padomol u onvimul

1. HccnenmoBaHue 3aBUCHMOCTH yrjia OTpPa)XEHHs CBETOBOrO Jy4da OT yria
najCHusl.

2.  H3ydeHue xapaKTepUCTUK U300pakeHUs IpeaIMeTa B INIOCKOM 3epKalie.

3. HccnepmoBaHue 3aBHUCHMMOCTH YIJIa MpPEIOMIIEHUS CBETOBOIO Jy4ya OT yrjia
MaJICHUs Ha TPAHUIIE «BO3IYX—CTEKIIO.

4.  TlonydeHnue n300pakxeHUI C MOMOIILI0 COOMPAFOIICH JIMH3BI.

5. Omnpenenenne (OKYCHOTO pPaCCTOSHUSI M ONTHYECKOW CHIIBI COOHMpArOIICH
JIMH3BI (2/1EKMPOHHAA 0EMOHCIMPAUU).

6. OmnbITel 1O Ppa3lIoKEHHIO Oeloro cBera B CHEKTp  (21eKmpoHHAA
oemoncmpayus).

7.  OneITel 1O BOCHPHUATHIO IIBETa MPEAMETOB NPH UX HAOIIOACHUH 4epes3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUs

Onvimul Pezepghopoa n ninaneTapHas Mozenb atoma. Mojenb atoma bopa. Mcnyckanue u
noznowenue ceema amomom. Keanmui.

PagnoaktuBHOCTh. Anbgha-, bGema- u camma-uznyyenus. CTpOEHHE AaTOMHOTO SpA.
Hyxknonnas moodenv amomnozo sopa. Hzomonwl. Paouoaxkmuenvie npespawjenus. Ilepuoo
noypacnada amomHusix soep.

SnepHble peakyy. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MaccoBOro uMcell. Peakyuu cunmesa
u denenus sioep. Memounuxu snepeuu Connya u 36¢30 (MC).

Snepuast snepreTuka. Jeticmsus paduoaxmusHulx usiydenuil Ha sxrcugvle opeanusmol (MC).

Hemoncmpayuu
CrexTpsl U3JIy4eHUs U TIOTJIOMIEHUS.

CrexTpsl pa3IuyHbIX Ta30B.
CnexTp Bogopo/a.
Habmtonenue TpekoB B kamepe BunbcoHa.
PaboTa cuéTurka HOHM3UPYIOLMX U3ITyUEHUI.
Perucrpanus wusnydeHus: MPUPOJHBIX MHHEPAJIOB W TPOAYKTOB. Jlabopamophuie
padomol u onvimul
1. HabnioodeHue cniowHbIX U TUHEUYamuvlx CNeKmpos U3LyyeHuUs.
2. HccnenoBaHue TPEKOB: MU3MEPEHUE SHEPIHMM YAacTHIBI MO TOPMO3HOMY ITYTH
(mo ororpadusim) (Inekmponnan demoncmpayus).
3. U3mepenue pagnoakTUBHOTO (OHA (I1EKMPOHHAA OEMOHCMPAYUL).
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IToBTOpHTE/NIBLHO-00001IAK0IINIT MOLYJIb

[ToBTOpHUTENTEHO-0000IIAOIIMI MOTYJIh MPEIHA3HAYEH TSI CHCTEMAaTH3allui U 0000IIeHUS
MPEIMETHOTO COJIEP>KAaHUs M OMbITa ACSITENbHOCTH, MPUOOPETEHHOTO MPHU M3YYEHUH BCETO Kypca
bu3uku.

[Ipu u3ydyeHnn JaHHOTO MOJYJISI PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUbI ACSTENbHOCTH,
Ha OCHOBC KOTOpLIX O6GCHG‘H/IB3€TC${ JOCTHUIKXCHHC Hpe)IMeTHI)IX nu MeTaHpe)IMeTHI)IX l'IJ'IaHI/IpyeMI)IX
pe3ynbTaToB oOyudeHus, (GOPMHUPYETCS ECTECTBEHHO-HAy4YyHash TPAaMOTHOCTh: OCBOEHHE HAYUYHBIX
METOJIOB HCCJICIOBAHUS SIBJICHUW TMPUPOJILI M TEXHHUKH, OBJIAJICHHE YMCHHIMHU OOBICHITH



¢busnyeckue SBIEHUS, MPUMEHSS MOJIyYeHHbIE 3HaHUsI, pelIaTh 3a/1a4k, B TOM YHCIIe KaYeCTBEHHbIE
1 DKCIIEpPUMEHTAJIbHBIE.

[IprHIMIIMANBHO AEATEIbHOCTHBIA XapakTep JAHHOIO pa3/ielia Pealu3yercs 3a CUET TOro,
YTO YYalllMeCs BBITOJHSAIOT 33/1aHUsl, B KOTOPBIX UM IIPEAJIAraeTCs:

0 Ha OCHOBE NOJYYCHHBIX 3HAHUH pACMO3HABaTh W HAYYHO OOBSICHATH (DHU3HUCCKHE
SIBJICHUS B OKPY’KaIOILEH MPUPOJIE U TIOBCEAHEBHOM )KU3HU;

0  wucnonb3oBarh IMOJ PYKOBOJACTBOM IIEarora HaydHbIC METOABI HCCICIOBAHHMS
(bu3MYECKUX SIBICHUN, B TOM YHCIIE IS IPOBEPKH TUIIOTE3 U MOIYYSHUS TEOPETHUYECKUX BbIBOJIOB;

0  OoOBSACHATH C OMOPO HA AUAAKTUYECKUI MaTephal mocie OOCYXICHHS C MeIaroroM
Hay4yHbl€ OCHOBBI HauOoJiee BaXKHBIX JOCTHXKEHHUH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MPAKTUYECKOr0 MCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB 3HEPTUHM HA OCHOBE 3aKOHA MPEBPAICHUS
U COXpPAHEHUs BCEX U3BECTHBIX BUJIOB SHEPTUH.

Kaxnas wu3 TeM JaHHOroO paszelia BKJIOYACT HSKCIEPUMEHTAIbHOE MCCIIEJOBAaHUE
o0oO0mIaromero xapakrepa Ha YCMOTpPEHHE IeJarora u mnpu ero nomomiu. Pasmen 3aBepiiaercs
MIPOBEACHUEM JTMATHOCTUYECKOM M OLIEHOYHOM pabOTHI 32 KYpC OCHOBHOM IIKOJIBI.

I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUA

B menom pesynbratel ocBoeHus oOydarommumucs ¢ 3IIP yueOGnoro mpemmera «Duzmkar
JOJDKHBI COBMAJaTh C pesynbraramMu DenepalibHON paboueil mporpamMmbl OCHOBHOTO OOIMIETO
oOpa3oBaHHs.

Haubonee 3HaUNMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbrate wusyuyeHus (QHU3MKM Ha YpOBHE OCHOBHOTO oOIIero oOpa3oBaHus Y
obyuarormerocst ¢ 3I1P Oynyt chopmupoBaHbI CleqyIOLME JTUYHOCTHBIE PE3yIbTaThl B YacTH: 1)
MaTPUOTHYECKOTO0 BOCIIMTAHUS:

NPOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (hH3HUECKOi
HAayKH; [ICHHOCTHOE OTHOUIEHUE K JOCTHKEHHUSIM POCCUNCKHUX

yU€HBIX-(DU3UKOB; 2) TPAKAAHCKOTO U JyXOBHO-HPABCTBEHHOTO

BOCIIUTaHHS:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYX/I€HUU OOLIECTBEHHO-3HAYMMBIX M 3TUYECKUX
po0GJieM, CBA3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUHN (PU3UKU; OCO3HAHNE

BaXHOCTU MOPAJIbHO-ITUUYECKUX NIPUHIUIIOB B JEATEIBHOCTH YUEHOTO; 3)

ACTETUYECKOTO BOCIIUTAHUS:

BOCTIPUATHE ICTETUYECKUX KauecTB (U3NUECKOI HayKU: €€ TapMOHUYHOTO MTOCTPOCHHUSI,
CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH; 4)

LIEHHOCTU HAy4YHOI'O ITO3HAHHUS:

0CO3HaHME EHHOCTH (PU3NYECKOI HayKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIIAIONIEH KYJIbTYPhl; pa3BUTUE HAYYHOH

1r0003HATENFHOCTH, MHTEPECa K UCCIIEI0BATEIbCKON AEATENbHOCTH; 5) (OPMHUPOBAHUS

KYJbTYPBI 3J0POBbSI U SMOIIMOHAIBHOIO OJIArONOIy Hs:

0CO3HaHME 1IEHHOCTH Oe30macHoro o0pasa >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BAXHOCTU TMpaBuil O€30MacHOr0 TMOBEIEHUS Ha TPAHCIOpPTE, Ha JOpOorax, C 3JIEKTPUUECKUM H
TEIUIOBBIM O0OpYy/J0BaHHWEM B JOMAUIHUX YCIOBUAX; CHOPMUPOBAHHOCTh HaBbIKa peQIIeKCHH,
MIPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOIo Ke
IIpaBa y Ipyroro 4eJoBeKa;



6) TPYI0BOT'O BOCITUTAHHUS:

7) aKTHBHOE Yy4YacTHE€ B pEUICHWW TPAKTHYECKUX 3a1ad (B paMKax CEMbH,
0o0pa30BaTeNbHON OpraHW3allK, HACEICHHOrO IYHKTa, POJHOTO Kpasi) TEXHOJOTHYECKON Hu
COLIMAIbHOU

HaNpaBJICHHOCTH, TPEOYIOMUX B TOM YHCIIE U PU3UUECKUX 3HAHUI; HHTEPEC K
IPAaKTUYECKOMY U3y4EHHIO NpodeccHii, CBA3aHHBIX ¢ PUUKOIL; §)
9KOJIOTUYECKOTO BOCIIUTAHHUS:

OpUEHTAlUsl Ha IpPUMEHEHHE (U3MUECKUX 3HAHMH JUId pelleHus 3ajgad B o0jacTu
OKpYXKaloIlled Cpeabl, IUIAHUPOBAHMS IOCTYNKOB M OLICHKHM HX BO3MOJKHBIX ITOCIEACTBHM AJIA
OKpY’Kalollel Cpeipl; 0OCO3HAHHME TJI00AIBHOTO XapakTepa 3KOJOTHUECKUX MpoOJeM M MyTed X
pewenyst; 9) agantauy K M3MEHSIOIMIMMCS YCIOBUSAM COLIMAIbHON U IPUPOAHON Cpelibl:

NOTPEOHOCTh BO B3aMMOJEWCTBUM IPU  BBIIOJIHEHUU HCCIEJOBAaHUM M IMPOEKTOB

bu3HIecKou

HaIIPaBJICHHOCTH, OTKPBITOCTh ONBITY M 3HAaHUAM JPYIWX; [OBBILIEHUE YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYI0 JAEATeNbHOCTh; MOTPEOHOCTh B (OPMHUPOBAHUU
HOBBIX 3HAHH, B TOM YuCIie (OPMYIIHPOBATH HJICH, TOHSITHS,

THIOTE3Bl O (PU3UYECKUX OOBEKTAX M SBICHUSAX; OCO3HAHHE AC(PUIMTOB COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH B 00J7acTH (U3UKH; IUIAHUPOBAHHUE CBOErO Pa3BUTHSA B NPHUOOpPETEHUU
HOBBIX (M3UYECKUX 3HAHWM; CTpeMJICHHE aHaJIM3UpOBaTh M BBIABIATH B3aUMOCBS3U
IPUPO/IbI, OOIIECTBA U SKOHOMHKH, B

TOM YHCJIE C HCIIOJIb30BAaHUEM (DU3MUYECKUX 3HAHUI; OI[EHKA CBOMX JEHCTBUHN C YIETOM BIMSHUS HA
OKPY’KAIOIIYIO CPEy, BO3MOKHBIX

J100aJIbHBIX TOCIIEACTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI

Osnadenue yHUBEPCANIbHLIMU YUEOHBIMU NO3HAGAMENbHBIMU Oelicmeuamu: 1) 0azoBbIe

JIOTHYECKUE JCWCTBUS: BBISBIATH M XapaKTEPU30BATh CYIIECTBEHHbIC NMPU3HAKA O0OBEKTOB

(ABNIEHMIT); YCTaHABIMBATh CYIIECTBEHHBIH NpPU3HAK KiIacCU(UKAMN, OCHOBAHHS IS
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CPaBHEHUS; BBISBISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B pacCCMAaTPUBAEMBIX (haKTax, TaHHBIX U
HAOIIOIEHUSX, OTHOCSIIIUXCS K (PU3NYECKUM SBIICHUSM; BBISBISTh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U
IpU H3Y4YEHUU (U3UUECKUX SBJIEHUM M TPOLECCOB, MPOBOJUTH BBIBOJBI C HCHOJIb30BAHUEM
JNCNYKTUBHBIX W WHIYKTUBHBIX YMO3aKIFOUCHUH, BBIABUTATh THIIOTE3I O B3aUMOCBSI3IX
(Gu3NYeCKUX BEIUYMH, NMPUH HEOOXOJUMOCTH IOJ PYKOBOJCTBOM YUHUTENsS; BBIOMpATh CIIOCOO
pemieHust ydeOHOW (u3nueckoi 3amauu (CpaBHEHUE HECKOJIBKUX BAPHMAHTOB pELICHHUs, BHIOOP
HanboJlee MOAXOIAIIETO ¢ YUYETOM CaMOCTOSITENIFHO BBIICTICHHBIX KPUTEPHUEB) TI0J] PyKOBOACTBOM
yuutens. 2) 0a30Bble  HCCIEIOBAaTeNbCKUE  JEHCTBUA:  HUCMONB30BaTh  BONPOCHl  Kak
MCCIIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHMS,

IPOBOJUTH 110 IUIAHY OMBIT, HECIIOKHBIA (PU3NUECKUN IKCIIEPUMEHT, HeOOIbIIoE
UCClieIoBaHNE (U3UYECKOTO SBJCHUS, IPU HEOOXOJUMOCTH TOJ PYKOBOJCTBOM YUHTEJIS;

dbopmynupoBaTh 000OIIEHUS W BBIBOJALI TO pe3yJbTaTaM IPOBEAEHHOTO HAOIIOCHNUS,

OTIBITA,

UCCIIEIOBaHMS C ONIOPOM Ha IUIaH/aJTOPUTM.

3) paborta c uHbOpMaITHEii:

OPUMEHATh PA3JIMYHbIE METOJAbI, MHCTPYMEHTBHI M 3alpochl INpH IOUCKE U O0TOOpe
nHpOpMallUM WIM JaHHBIX C Y4YETOM MPEeAJOKEHHOM ydeOHO Qu3nueckoil 3amauu, mpu
HEOO0XOIMMOCTHU TOJI PYKOBOJCTBOM YUHUTENsl; aHAIM3UPOBATh, CUCTEMATU3UPOBATh WH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (hopM



MIPE/ICTaBJICHUSI; CAMOCTOSTEILHO BHIOMPATh ONTUMANIbHYIO (pOpMY NpeacTaBieHus: HHGOpMaLuU U
WUTIOCTPUPOBATh pelIaeMble 337a4l HECIOKHBIMU CXEMaMH, TUarpaMMamMu, HHON rpadukoil u ux
KOMOHMHAIUSIMH, TTOJT PYKOBOJICTBOM YUYHUTEJIS.

Osnaodenue yHueepcatbHoIMu YUeOHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

1) obmenue:

B X0JIe OOCYKIeHHUSI Yy4eOHOro MaTepuasna, pe3yiabTaToB Ja00paTOpHbIX pabOT U MPOEKTOB
3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl M BBICKAa3bIBaTh HJEH, HalleJICHHbIE Ha
pelIeHHe 3a/1a41 U TOAepKaHue 0J1aroKeIaTeIbHOCTH OOIIEHHS; COIOCTABIIATh CBOH CY)KJICHHS C
CYXKIACHUSIMH IPYTHX YYaCTHUKOB Juajora, 0OHapy>KuBaTh
pas3auuMe M CXOACTBO IO3ULMH; BBIpaXKaTh CBOIO TOYKY 3pEHUS B

YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATH PE3YIIbTAThl BBIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

2) cOBMECTHAsI IEATEIbHOCTD (COTPYAHHYECTBO):

MOHMMATh U UCTOJIb30BaTh PEUMYIIECTBA KOMAaH/IHON U HHAUBUAYAIbHON pabOThI IpU
pelieHnH KOHKPETHOW (M3MYECKON NpoOJIeMBbl; MPUHUMATh LEIA COBMECTHOH ESTEIHHOCTH,

OpraHU30BBIBATDH JEHCTBUS 110 €€ TOCTUKEHUIO:
pacnpenensaTh poiiu, 00CYKIaTh MPOLIECCH U PE3yIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS
HECKOJIbKUX YENIOBEK; BBHIMOJIHATH CBOIO 4YacTh pabOThI, HOCTHTas KayeCTBEHHOTO pe3ylibTaTa Io
CBOEMY
HaIlpaBJIECHUIO U KOOPJIMHUPYS CBOU JEHUCTBUS C APYTUMHU YWIEHAMH KOMaH/Ibl; OLIEHUBATh KAYECTBO

CBOET0 BKJIa/ia B OOLINI MPOAYKT IO KPUTEPUSM, CAMOCTOSITEIILHO
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Osnaodenue yHueepcanbHbiMu yUeOHbIMU PEYTAMUGHBIMU OCTUCIEUAMU:

1) camoopranu3zanusi:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTyalUAX, TPEOYIOLIMX ISl peIIeHUs
(Gu3NYeCKUX 3HAHWM; OPHEHTUPOBATbCA B  PA3JIMYHBIX [OAXOJAX MPHUHATUS  peLIeHUH

(MHIMBUYyabHOE, IPUHATHE
pellieHus B TpyIe, NPUHATHE PEIIeHUN TPYIIOi); COCTAaBIATh AJTOPUTM pPELIeHUS (PU3NYECKOn

3a/1a4¥ UJIH IJIaHa MCCIIE0BaHUs C YUETOM
MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, TIO]T pyKOBOJICTBOM YUHUTEJIS.

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY CUTYallu U MpeJylarath IiaH e€ U3MEHEeHHUs, IPU HEOOXOMMOCTH MO
PYKOBOJICTBOM  yuuTelNs; OOBSICHATH MPUYUHBI JOCTHKEHMS (HEJIOCTHXKEHMS) pEe3yJbTaToB

JeSITEIbHOCTH, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY; OLIEHUBaTb COOTBETCTBHE

pe3yJibTaTa ey U YCIOBUSM.

3) PMOIMOHAIbHBIN WHTEJICKT:

CTaBUTh ce0sl Ha MECTO JIPYTOro YelIoBeKa B X0JI€ CIIopa WK AUCKYCCUU Ha Hay4HYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

4) npuHsATHE CE0S U IPYTHX:

IPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHnH (GU3NUECKUX 3a]1a4 WK B YTBEPKACHUSIX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBO JIPYroro.

INPEAMETHBIE PE3YJIbTATBI TpeOoBanusi K npeiMeTHbIM pe3yJabTATAM OCBOCHUS
ydyeOHoro npeamera «@u3sukay», pacnpeejieHHbIe 110 roaM 00yYeHust

Pe3ynbraThl 1o rogaM GOpMyIHPYIOTCS MO MPUHIMITY 100aBI€HUS HOBBIX PE3yJIbTAaTOB OT
roja K roqay (pe3ysbTaThl OYE€pPEIHOTO Trojia MO YMOJIYAaHUIO BKIKOYAIOT Pe3ybTaThl MPEIblTyIIUX
JIeT).



7 KJIACC
[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh C(HOPMHUPOBAHHOCTH Y
o0yyaromuxcs yMeHuil:

— OPHEHTHUPOBATHCS B MOHATHUSIX M ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: (U3NYECKUE U
XUMHUYECKUE SBICHUS; HAONIOACHHUE, DSKCIEPUMEHT, MOJENb, TUIOTE3a; EOUHUIIbI
¢u3MYecKux BEIMYMH; aTOM, MOJIEKyJa, arperaTHble COCTOSHHs BemlecTBa (TBEpaoe,
KHUJAKOE, Tra3000pa3HOE); MEXaHHYeCKoe JIBIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NpSMOJIMHEHHOE), TPAeKTOpHsl, paBHOACHCTBYyIomass cwi, aedopmanus (ympyras,
IUTACTHUYECKAs), HEBECOMOCTb, COOOIIAIOIIMECS COCYIbl, C OMOPOH Ha AWIAKTHYECKHM
MaTepuan

— pasnmuuarh siBieHUsA (nu(Qy3us; TEIUIOBOE JABIKEHHE YaCTHI[ BEIIECTBA; PaBHOMEPHOE
JBUKCHHE, HEPAaBHOMEpPHOE JIBIKEHUE; HHEpLUs; B3aUMOJCICTBUE TeJ; pagHosecue
MeEPObIX mel C 3aKpensiénHOU OCblo 6paujenus; Tepeaada JaBlIeHUs TBEPABIMU TEIAMH,
KHUIKOCTSIMA M Ta3aMy; arMocepHOe [aBJICHWE; IUIaBaHWE TEJ;, MPEBPAICHHS
MEXaHMYECKOM PHEpPruH) MO OMUCAHUIO UX XAPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3UUYECKOE SIBIICHUE, TIOCIE MPEABAPUTEIHLHOIO 00CYKIECHUS C
[earorom;

— pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (DU3MUYECKHUX SBICHUN B OKPY)KAIOIIEM MHpPE, B TOM
qucie GU3n4ecKue ABJICHUS B IPUPOJE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B
JKUBOM W HEXKUBOW IPUPOJE; NEHUCTBHE CHJIBI TPEHHsI B IIPUPOJE M TEXHUKE; BIIMSHHUE
aTMOoc(epHOro JaBJIEHUs Ha JKMBOM OpraHu3M; IJIaBaHUE pbIO; pblyard B TEJI€ YEJIOBEKa;
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBLIENATH CYILIECTBEHHBIC
CBOWCTBA/MpU3HAKN (PU3UUECKUX SBICHHI C TIOMOMIBIO ITEarora;

— ONUCHIBATh W3YYCHHBIC CBOWCTBA Tel W (U3HUYECKUE SIBJICHHS, WCIOIB3yS (PHU3NUecKue
BEJIMYUHBI (Macca, 00bEM, TIIOTHOCTDH BEIIECTBA, BPEMsl, yTh, CKOPOCTh, CPEIAHSISI CKOPOCTb,
CHJla YINPYTOCTH, CHJIa TSDKECTH, BEC Teja, CWiIa TPEHUus, aaBleHue (TBEPAOTO Tena,
KHUJIKOCTH, Ta3a), BBITAJKWBAIOINIAs CHUJIa, MeXaHW4yeckas paboTa, MOLTHOCTh, MJIEYO CHIIBI,
MOMEHT CHJIbI, KOO()(QHUIIMEHT TONE3HOTr0 JEHCTBUS MEXaHU3MOB, KUHETHUYECKas U
MOTCHIIMATbHAS JHEPTUs) C OMOPOM Ha CXEeMy; NMPHU ONMHCAHWH PACKPHIBATh (HM3HUSCKUN
CMBICT HCTOJb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EOUHUIBI (PU3NUECKUX BEIHYHUH,
HAxoo0ums (opmynvl, C8:A3bl18aA0OUWUE OAHHYIO PUULECKYIO BEUYUHY C OPYUMU BENUUUHAMU,
cmpoums  2pagpuKu  U3YYeHHvIX 3aeUcUMOcmell (Qu3UYecKux 6equduH C ONOpOH Ha
JTUIaKTHYECKUN MaTepuan;

— XapakTepu30BaTh CBOMCTBa Tel, (PM3MYECKHE SBICHHUS M IPOIECCHI, MCIOJIB3Ys MpaBUia
CIIOKEeHHsI CU (BHOJb OOHOW MpsAMON), 3akon Iyka, 3axon Ilackans, 3axon Apxumeoa,
npasunio pasHosecusi pvivaea (O10Ka), «3010Moe Npasuio» MexaHuku, 3aKOH COXPaHCHUS
MEXaHHYECKOM JSHEpPruu; TpPH OTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3anuUCLIBAmMb €20 MamemMamuieckoe 8blpajdceHue Noo PYKOBOOCMBOM nedazoza ¢
06cyaicOeHuem niana pabomoi;

— OOBSICHATH (hU3MUECKUE SIBJICHMSI, IPOLECCHl U CBOMCTBA TE€J, B TOM YHCIE U B KOHTEKCTE
CUTyallUll IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: IPU IIOMOINM Iefarora BbISABIATH
MPUYMHHO-CJIC/ICTBEHHbIE CBSI3H, CTPOUTH OOBACHEHHE W3 1—2 JIOTMUYECKUX IIAroB C
ornopoil Ha 1—2 W3Yy4YEHHBIX CBOMCTBa (PU3MYECKUX SIBICHUH, (QU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

— peuath THUIIOBBIE Pacu€THBIE 3aJaud B 11elCTBHE C ONOPOM HA aIrOPUTM, IPEABAPUTEILHO
pa3o0paHHBI COBMECTHO C IEJaroroM, HCHOib3ys 3aKOHbl U (OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33/1a4M 3alHMChIBaTh KPATKOE YCIOBHE,
MOJICTABIATh (PU3UYECKUE BEJIWYMHBI B (OPMYJIbI M IPOBOAUTH PACUEThl, HAXOIUTh



CIpaBOYHBIC [aHHbIC, HEOOXOIUMBIE Ul DPEUICHHs 3a/ad, OLIEHUBATh PEATMCTUYHOCTh
MOJTyYeHHOH (pr3nyecKoi BEIIMUMHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIU (PU3NYECKUX METOJIOB
MOCIIe MPEABAPUTEIHHOTO OOCYXKACHUS C MEAAroroM; MpH MOMOIIM TeAarora B OMHCAHUN
HCCIIEIOBaHMs BBIACJIATH IIPOBEPSAEMOE IIPENAIONIOKEHHE (TUIIOTE3y), C ONOpOM Ha
TUAAKTUUECKUA MaTepuan pas3iudyaTh W HUHTEPIPETHPOBATh IOJTYYEHHBIH pe3yibTar,
HaXOJUTh MOCIIe OOCYKICHHSI C TIEIarOroM OIUOKHU B XOJIE OMBITA, JIEIaTh BBIBOJIBI MO €ro
pe3yJibTaram;

yYMETh HaXOIUTh C HCIIOJIB30BaHHEM IM(PPOBBIX 00pa30BaTENbHBIX PECYPCOB OIBITHI MO
HAOMIOACHNIO (U3NYECKUX SBICHUA WM (U3NYECKUX CBOMCTB Tel: (HOPMYyITHUpPOBATH
IpOBEpsIeMbIE TPEAIOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYyIOBaHUS C
OIIOPOH Ha CXEeMy, 3alHCHIBATh XOJ ONBITa U (POPMYIHPOBATH BHIBOJBI MOJ PYKOBOACTBOM
Hearora;

BBIMIOJHATH TMPSMbIe M3MEPEHHUS PACCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEPAaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX W IU(MPOBBIX TPHOOPOB C OMOPOW HA
QITOPUTM; 3alKChIBaTh IOKa3aHUs MpuHOOpoB ¢ yuy€ToM 3agaHHOW  abOCONIOTHOM
IOrPEIIHOCTH U3MEPEHUN;

IIPOBOJAUTH COBMECTHO C IIE€JAaroroM MCCIEA0BaHUE 3aBUCUMOCTH OJHON (QuU3MdecKon
BEIMYMHBI OT JAPYrod C MCIOJB30BAaHUEM MPSAMBIX H3MEpEeHUil (3aBUCHUMOCTU ITyTH
PaBHOMEPHO ABMIKYILErOCd Tella OT BPEMECHM IBMIKCHUS TEJA; CUIbl MPEHUSA CKONbICEHUs
om eeca mena, Kaivecmea o6padbOMKU NOGEPXHOCMeEU Mell U He3A8UCUMOCU CUNbl MPEHUs
om naoWaou CONpUKOCHOBEHUs Mel, CUlbl YNPY20Cmu Om YOIUHEHUS NPYICUHBL,
BLIMANKUBAIOWEU CUTbL OM  00bEMA NOSPYAUCEHHOU yacmu meia u Om HNIOMHOCMU
AHCUOKOCU, €€ He3aBUCUMOCMU Om  NIOMHOCMU mend, Om 2nyOuHvl, HaA KOMOPYIO
NO2pYJHCeHO meno; YCI08UU NIA8AHUs mel, YCIO08Ull pAGHo8ecus pvlyaza u 010K08), TOJ
PYKOBOJCTBOM II€/larora y4acTBOBaTh B IJIAHUPOBAHUU Y4eOHOTO MCCIIEJOBaHUSI, COOMPATh
YCTAHOBKY U BBINOJIHATh HM3MEpPEHUs, cielys MpeIoKeHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHOH 3aBHUCUMOCTH (M3NYECKUX BEJIWYMH B BHUJAE MPEIOKEHHBIX
Tabnuil U rpaduKoB, AeJaTh BBIBOABI IO PE3yJIbTaTaM UCCIIEI0BaHUS;

MIPOBOANTH KOCBEHHBIC U3MEpPEHUsT PU3NUECKUX BENIUYUH (TUIOTHOCTH BEIECTBA KHUAKOCTH U
TBEPAOrO TENA; CHJIA TPEHUS CKOJBXKEHUS; JABJICHUE BO3/JYyXa; BBITAJIKMBAIOIIASA CHUJIA,
JIEHCTBYIONIAs HA TOTPYKEHHOE B KUIKOCTh TEJI0; KOIPOUIIMEHT TMOJE3HOTO JEeUCTBUS
MIPOCTBIX MEXaHU3MOB), CIIeAys MPEI0KEHHON UHCTPYKIIMH; TIPU BBIMOJTHEHUN U3MEPEHUN
MoJi PYKOBOJACTBOM TI€arora COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIIATH
3HAYCHNE NCKOMOM BEINUHNHEL,

coOuro/1aTh MpaBHia TEXHUKHM 0€30MacHOCTH MpH padboTe ¢ 1abopaTOpHBIM 000pyI0BaHHEM
1ocJIe MPeJBAapPUTEIEHOTO 00CYKACHNUS C NIEJAroroM;

COIOCTABJIATh MPUHLUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOUINECS] COCYAbl, 0apoOMeTp, pbluar, MOJIBHKHBIA M HEMOJBHUKHBIN
0JI0K, HAKJIOHHAS TJIOCKOCTD € OTIOPOM Ha TUIAAKTHUYECKUI MaTepual;

XapaKkTepu30BaTh MPHUHIIUIBI JEHCTBUS HM3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB
MOCJIe TIPEIBAPUTEITHHOTO OOCYXKJICHHSI C TEJaroroM ¢ OMOpOW Ha WX OMUCAaHUA (B TOM
yyucie: MOAIIMUIHUKY, YCTPOMCTBO BOJOIPOBOJA, THUIAPABIMYECKUN IpPecc, MaHOMETP,
BBICOTOMEp, TOPITHEBON HACOC, apEOMETP), UCIMONB3Ysl 3HAHHUS O CBOMCTBAX (DU3UUECKUX
SIBIIGHUN U HE0OXOAUMBbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI / HAXOIUTH UH(DOPMALIMIO O TPUMEPaX MPAKTHUECKOTO HCIIOJIb30BAHUS
¢bu3nyecKux 3HAHUW B TIOBCEHEBHOM KHU3HU Juis oOecriedyeHus Oe30MacHOCTU IpHU
oOpamieHun ¢ npuOopaMH M TEXHHYECKUMH YCTPOHCTBaMHU, COXpAaHEHHs 3I0pPOBbs U
COOJTFOICHHSI HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpee;



— OCYIIECTBIIAITh C TIOMOIIBIO Tefarora 0TOOp MCTOUYHMKOB MH(popMaru B cetu VHTepHET B
COOTBETCTBHUH C 33JJaHHBIM IIOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIUXCS 3HAHUU U IIyTEM
CpPaBHEHMS pPa3JIMYHBIX HCTOYHUKOB BBIACHATH HMHMOPMAIMIO, KOTOpas SBISETCS
IIPOTUBOPEUMBON MIIM MOXKET ObITh HEZJOCTOBEPHOI];

— WCHOJb30BaTh MPU BBHINOJHEHUH YYEOHBIX 3aJaHUM HAay4YHO-IOMYJSIPHYIO JIUTEPATypy
(GU3NIECKOTO Co/epKaHMs, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu MHTepHeT; BianeTh
npuéMamM# KOHCIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMALMK U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

— co3JaBaTh IOJ PYKOBOJACTBOM Iiearora c oOCyXIeHHWEM IiaHa paboThl KpaTKHe
MMAUCbMEHHBIE W YCTHBIE COOOIIEHHWs Ha OCHOBE 2—3 HCTOYHUKOB HH(MOpMAIUU
(U3UYECKOTO COACp)KAHUS, B TOM 4YHCIE NyOJWYHO JAeNaTh KpaTKUE COOOIIEHUS O
pe3yabpTaTax MPOEKTOB WJIM YYEOHBIX HCCIEIOBaHUM; MPU STOM TI'PAaMOTHO HCIIOJIb30BaTh
W3YUYEHHBI TOHATUMHBIA ammapar Kypca (U3MKH, CONPOBOXKIATh BBICTYILJICHUE
Mpe3eHTalNEH;

— IIpHU BbIIIOJHCHUUN y‘-Ie6HI)IX IMPOCKTOB U I/ICCJIGI[OBaHI/If/'I noa pPYKOBOACTBOM II€aarora
pacipeacisiTb 00S3aHHOCTH B T pynrne B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJa4dYaMU,
CJICIUTH 3a BBIIIOJIHCHHUECM IlJIaHa I[GflCTBHI)i, aJICKBATHO OLICHHBATH COOCTBEHHBII BKJIaJg B
ACATCIIbBHOCTD TI'PYIIIIbI; BBICTpAMBATb KOMMYHHKATHBHOC BSaI/IMOIlef/'ICTBI/Ie, YUUThbIBaA
MHCHUEC OKPYKAIOMIUX.

8 KJIACC

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH Y
o0yyaromuxcs yMEeHui:

— OpPUEHTUPOBATHCSA B MOHATUSX U ONEPUpPOBATh UMM Ha 0A30BOM YPOBHE: Macca M pa3Mephl
MOJIEKYJI, TEIJIOBOE IBH)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHMS BEILIECTBA,
KpUCTAINIMYECKHE U amMOp(HBIE Tella, HACHIIEHHbI U HEHACHIICHHBIN Map, BIAXHOCTh
BO3JlyXa; TEMIIEpaTypa, BHYTPEHHSSA DJHEPrus, TEIUIOBOM JBUIaTelb; SJIEMEHTApPHBII
JJIEKTPUYECKUN 3apsfl, DIEKTPUYECKOE I10JI€, NMPOBOAHUKHA U AUDIIEKTPUKH, IOCTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuyarh SABICHMS TIIOCJIE IPEBAPUTENBHOTO OOCYXIEHHUS C IMeAaroroM (TemjaoBoe
pacupeHue/cxxaTue, Tellonepeaada, TeJI0BOE PaBHOBECUE, CMAaYMBAHUE, KaIMUISPHbIC
SBJICHUSI, MWCIIApEeHHe, KOHJEHCAIMs, T[JIaBJIeHHe, KpucTaun3auus (OTBepIeBaHUE),
KUIIEHHe, Terulonepeiaya (TermIonpoBOAHOCTb, KOHBEKIIH, U3JIyUeHHE); FIEeKTpU3aIus Ted,
B3aUMOJICMCTBUE 3apsA0B, JCHCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE,
B3aUMOJCUCTBUE MArHUTOB, JEWCTBHME MArHUTHOIO II0JS Ha MPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAas WHAYKIUSA) MO ONUCAHHIO WX XapaKTepHBIX CBOHCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBIICHUE;

— pacmo3HaBaThb C IOMOIIBIO TEeJarora MNpOsIBIEHHE H3YYEHHBIX (PU3MUECKUX SBICHUH B
OKpy’KarollleM MHpE, B TOM 4YHcle (U3MUECKHUE SBJIEHUS B MPHUPOJE: IMOBEPXHOCTHOE
HaTSOKEHHE M KalWUISpHBIE SBJICHHUS B TPUPOJIE, KPUCTAJUIBI B MPHUPOAE, H3JIydEeHHE
Comnna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, HHEs, CHETa,;
ANEKTpUYECKUE SIBJICHMSI B aTMocdepe, AJIEKTPUYECTBO JKUBBIX OPraHHW3MOB; MAarHUTHOE
nojie 3emin, JApeid MoyocoB, poiab MAarHUTHOTO MMOJISA JJIS JKM3HM Ha 3emile, MOJSIpHOE
CUSIHME; TIpH 3TOM TIEpeBOJUTH NPAKTUYECKYIO0 3aJadyy B y4eOHYI0, BBIACIATDH
CYILECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NUECKUX SBIICHUI;

— OMNHKCHIBATh MO/ PYKOBOJACTBOM TIejarora ¢ oOCYXIEHHEM IIJaHa paboThl H3y4YeHHbIE
CBOMCTBA Tel W (PU3MYECKHE SIBICHUS, UCHOJB3Ys (U3MUYECKHE BEIMYMHBI (TeMIeparypa,
BHYTPEHHSISI SHEPIUs, KOJIUYECTBO TEIUIOTHI, y/elbHas TEINIOEMKOCTh BELIECTBA, yAEIbHas
TEIJIOTa IUIABJICHUS, yJEeNbHAas TEIUIOTa MapooOpa3oBaHMs, YyJeNbHas TEIIOTa CTOpPaHMS



TOIUIMBA, KO3(PPUIMEHT TOJE3HOr0 JCHCTBHSI TEIUIOBOM MAaIIMHBI, OTHOCHUTENIbHAs
BJIQXXHOCTh BO3/yXa, 3JEKTPUUYECKUM 3apsjl, CHJIa TOKa, 3JIEKTPUUECKOE HaIpsiKEHHE,
COINPOTHUBIICHUE IPOBOJHHUKA, YAEIHbHOE COMPOTUBIECHUE BELIECTBa, padOTa M MOIIHOCTh
ANEKTPUYECKOTO0 TOKA); MPH ONHUCAHUU MPABWIBHO TPAKTOBAaTh C IOMOIIbIO IeAarora
(U3MYECKUN CMBICT HCIIOJNB3YyEeMbIX BEIMYMH, OOO3HAUEHUS M CIUHUIBI (U3HUECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHHY C APYTUMHU
BEJIMYUHAMU, CTPOUTH IpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUUNH;

— OIpeNeNATh MOCIIe MPEIBAPUTEILHOTO 00CYKISHHS C NIEIaroroM CBOMCTBA Tel, (pu3nueckue
SBJIGHUST M TPOLECCHI, HCIOJNb3Ys] OCHOBHBIE IOJIOKEHUS MOJEKYJIIPHO-KUHETUYECKOM
TEOpUU CTPOEHHUS BEIIECTBA, MPUHLUI CYNEPIO3ULUHU MOJeH (Ha KaYECTBEHHOM YPOBHE),
3aKOH COXpaHEHHMs 3apsia, 3akoH OMa s yyacTKa LeNH, 3akoH [{owcoyni—/lenya, 3aK0H
COXPAaHEHHUs SHEPruu; NPU STOM HAXOIUTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa U €ro
MaTeMaTHYeCKOE BBIPaKEHUE C OTIOPOH Ha IIU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

— COOTHOCHUTBH I0J] KOHTPOJIEM Tejarora (pu3ndeckue mporecchl ¥ CBOMCTBA Tell, B TOM YUCIIE U
B KOHTCEKCTC CI/ITyaIII/IfI IMPAKTUKO-OPUCHTUPOBAHHOI'O XapakKTCpa, IpHU IMOMOIIM II€darora
BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH o0bsicHeHHe U3 1—2 JIOTMYECKHX I11aroB
c onopoil Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

— pematb TUIOBBIE pacy€THbE 3a7ayd B 1—2 JAelcTBUS C ONOPOHM Ha alropuTM,
IIPEBApUTENILHO Pa300paHHbII COBMECTHO C IE€JaroroM, UCHOJb3Yys 3aKOHBI U (POPMYIIbI,
CBSI3BIBAIOIINE (PM3UYECKHE BEIWYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 33Ja4M 3alHCHIBAThH
KpaTKO€ yCJIOBUE, BBIABIIATH HEJOCTATOK JIAHHBIX IS PELICHUs 3a7a4l, BBIOUPATh 3aKOHBI U
(bopMyIbl, HEOOXOAUMBIE Ul €€ pelIeHus, IPOBOJUTh PAacu€Thl U CPAaBHUBATH IIOTYYEHHOE
3Ha4YeHHEe (PU3NIECKON BEITMUMHBI C U3BECTHHIMHU JTAHHBIMH;

— HUMCTb MPCACTABJICHHUE O Hp06HeMaX, KOTOPBIC MOXHO PCIIWUTH IIPU ITOMOIIA (1)I/I3I/I‘IGCKI/IX
MCTOOOB TIIOCJIEC MPCABAPUTCIBHOIO 06CY)KILCHI/I$I C nmeaaroroM; HCIOJB3yd OIIMCAaHHE
HCCIICAOBAaHNA, BBIACIIATL IIPOBEPACMOC TIPCAIIOJIOKCHHUE, OLCHUBATH IIPAaBHUIIBHOCTDH
nopAaAKa IIpoBEACHU A UCCIICAOBAHUS, NCIIATh BBIBOBI,

— YMETh HaxoOJIuTh C HUCIOJb30BaHUEM IM(PPOBHIX 00pPA30BATEIBbHBIX PECYpPCOB OIBITHI IO
HaOII0ACHNIO (PU3MYECKHX SBICHUN WM (PU3MUECKUX CBOMCTB TN (KaNWUISIPHBIE SIBICHUS,
3aBUCUMOCTb JIaBJIIEHUS BO3JyXa OT €ro o0b&Ma, TeMIepaTyphl; CKOPOCTH IIpolecca
OCThIBaHUS/HArpeBaHUsl IpPU M3JIYYEHUH OT 1BETa  M3JIy4arollel/moriomaronei
MIOBEPXHOCTH; CKOPOCTb HCIApPEHHs BOABI OT TEMIIEpPATypbl JKUIKOCTH M IUIOIIATU €€
MOBEPXHOCTU; JJIEKTpU3alusi Tel U  B3aUMOJAEWCTBHUE DJIEKTPUYECKHX  3apsi/iOB;
B3alMO/JICIICTBIE MOCTOSHHBIX MAarHUTOB, BU3yaJIM3allisi MAarHUTHBIX TOJEH MOCTOSHHBIX
Mar"HuTOoB; IEHCTBUS MarHUTHOIO I1OJIsI HA IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHmTa,
CBOMCTBAa  3JIEKTPOABUTATENSl IOCTOSTHHOTO TOKa): (OpMYyJIHpOBaTh MPOBEPSIEMbIE
IIPEIIOI0KEHNs, COOUPATh YCTAHOBKY M3 IPEUIOKEHHOIO O0OpYJOBaHUS C ONOpPOH Ha
CXEMY; OIUCHIBATH XOJ1 ONbITa U OPMYIUPOBATH BHIBOJIBI I1O]T PyKOBOICTBOM I€arora,

— HUMCTb NOPCACTABJICHUA O U3MCPCHUH TEMIICPATYypPHhI, OTHOCHUTEIBHON BIIAYKHOCTHU BO3yXxa,
CHJIBI TOKa, HAmpsOKEHUS C HUCIOJb30BAHMEM AHAJIOTOBBIX MPUOOPOB M JATUMKOB
CbI/I?)I/I'-IeCKI/IX BCJIIMYMH, IIpW IOMOIIM I€Jarora CpaBHUBATb PE3YJIbTaTbl I/ISMepeHI/Iﬁ C
y4€TOM 3aJaHHON aOCOIIOTHON MOTPEITHOCTH;

— TMPOBOJUTH COBMECTHO C II€AAaroroM MCCIIEJOBAaHUE 3aBHCUMOCTH OAHOHN (hu3nyeckoi
BEJIMYUHBI OT JIpyrod C HCIIOJIb30BAHMEM TMPSIMBIX H3MEpPEHHH  (3aBUCUMOCTH
COIPOTUBIICHUs ITPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU TIOIIEPEYHOr0 CEUCHUS U YAEIBHOIO
CONPOTUBIICHUs BEIECTBA IPOBOJAHUKA; CHWJIBI TOKAa, WMAYLIETO 4Yepe3 IPOBOJHUK, OT
HalpsDKEHUsT Ha IPOBOJHUKE; HCCIENOBAHME IIOCIEIOBATEIBHOIO M MapauIeIbHOIO
COCMHEHUI TPOBOJHUKOB): IUIAHUPOBATh MHCCIIEIOBAaHUE, COOUpPATh YCTAaHOBKY U



BBITNIOJHATh W3MEPEHHs IO PYKOBOACTBOM II€Narora, Ciaenysl IPeUIOKCHHOMY ILIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH B BUE TaONUI U rpaduKoB, AeTaTb
BBIBO/IbI 110 pe3yJIbTaTaM MCCIIE0BaHMsI [TOCIIe 00CYKIEHHUS C IeJaroroM;

COOTHOCUTb KOCBEHHbIE H3MEpEeHUs (U3NYECKUX BeIMUYUH (ylIenbHas TeII0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE TMPOBOAHMKA, pabdOTa W MOIIHOCTb AJIEKTPUUYECKOTO TOKa): C
IIOMOILBIO TI€arora IMJIaHUPOBATh U3MEPEHHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cleysl IPEAI0KEHHON MHCTPYKIIMM, U BBIYUCIISITh 3HAUEHUE BEJIMYUHBL,

— coOMI0aaTh MpaBuUila TEXHUKH 0e30MacHOCTH MpH paboTe ¢ 1abopaTopHBIM 000pPYI0BAHUEM

II0CJIC IPCABAPUTECIBHOI'O O6CY>KI[CHI/I${ C II€aarorom,

COIOCTaBJIATh C IIOMOINBIO TeJarora NPUHIMIBI JEHCTBHS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMICTB C ONOPOW Ha MX OMMCaHUS (B TOM 4YHCIE: CUCTEMa OTOIUIEHUS
JIOMOB, TUTPOMETp, HapoBas TypOWHA, aMIEpMETp, BOJBTMETP, CUETUHK OSICKTPUUECKOM
SHEPTUH, JIEKTPOOCBETUTENbHbIE IPUOOPHI, HArPEBaTEIbHbBIE AIEKTPONPUOOPHI (IIPUMEPHI),
IEKTPUUECKUE TPEAOXPAHUTENHN; IEKTPOMArHUT, JIEKTPOABUraTeNb MOCTOSIHHOTO TOKA),
WCTOJB3Ys METOAMYECKUE MaTepHaIIbl O CBOMCTBAX (PM3MUECKUX SBICHUNA M HEOOXOAMMEIE
¢bu3nyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IMOCJE MPEeIBAPUTEILHOTO OOCYXACHUS C MEAaroroM MPOCThIE TEXHUYECKUE
YCTPOWCTBA M W3MEPUTENIbHBIE TPUOOPHI IO CXeMaM M CXEMAaTUYHBIM PHCYHKaM
(KUJIKOCTHBIA TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, [BUTATENh BHYTPEHHETO
CrOpaHHs, DJJIEKTPOCKOI, PpEOCTaT); COCTaBISATb CXEMbl DJJIEKTPUYECKHX Iened ¢
[IOCJICZIOBATEIbHBIM U TAPAJICIIBHBIM COEIUHEHUEM 3JIEMEHTOB, COOTHOCS YCIJIOBHBIE
0003HAYEHUS PJIEMEHTOB JIEKTPUUECKHX IETeH;

MPUBOANTH MPUMEPHI/HAXOIUTh MHPOPMALIMIO O IPUMEpPax MPAKTUIECKOTO HCIIOIb30BaHUS
(Gbu3MUecKUX 3HAHUW B TIOBCEIHEBHOM KHU3HU JUIs oOecrieueHus Oe30MacHOCTH MpHU
oOpamieHnn ¢ npuOopaMM M TEXHHUYECKUMH YCTPOHCTBaMH, COXpAaHEHMs 370pPOBbs U
COOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHS B OKPY KaIOILEH Cpene;

OCYHICCTBJIATH C IIOMOLIBIO IT€Jarora nmoucCK I/IH(l)OpMaI_II/II/I (I)I/ISI/ILICCKOI"O COACPIKaHUA B CCTU

I/IHTCpHGT, Ha OCHOBE HMCIOIIUXCA 3HAaHUM | HYTéM CpaBHCHHA JOIMOJHUTCIIBHBIX
HMCTOYHUKOB BBIICTSATH HHPOPMAIUIO, KOTOpAs SBJISIETCS MPOTUBOPEUNBOM MIIK MOXKET OBITh
HEJI0CTOBEPHOM;

UCMOJb30BaTh MPH  BBINOJHEHUWH  Y4YEOHBIX 3aJaHMi  OTOOpPAaHHYIO  IEJarorom
HAyYHOIOMYJIAPHYIO JIUTEpaTypy (U3MUECKOro COJEp)KaHUS, CIPaBOYHbIE MaTEpUalIbl,
pecypchl cetr IHTepHeT; BiIajeTh NpUEMaMU KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus
nH(pOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYryl0 C ONOpPOM Ha aIroputM u
YTOUYHSFOLME BOIIPOCHI II€1arora;

CO3/1aBaTh IO/ PYKOBOJCTBOM Iiefiarora ¢ OOCYXJEHHEM IIaHa paboThl MHCbMEHHBIE U
KpaTKUe YCTHbIE COOOIIeHHs, 0000mmas HHPOpMAIMIO W3 HECKOJbKHX HCTOUYHUKOB
(Gu3MYeCKOro cofep KaHus, B TOM YHCJe IMyOJUYHO MPEACTABIATh PEe3yIbTaThl MPOEKTHON
WM HCCIIEN0BATENBCKONW JEATENBHOCTH; MPU 3TOM TPaMOTHO MCIOJIb30BaTh HW3yUEHHBIN
MOHATUMHBIN anmapar Kypca pU3UKH, COIPOBOXKAATH BBICTYIUJICHHE MTPE3EHTALNEH;

IPU BBINIOJIHEHUH YYE€OHBIX MPOEKTOB M HCCIENOBaHMM (PU3MUECKUX MPOIECCOB IOJ
PYKOBOJICTBOM II€Aarora pachpeaeisaTh OO0sS3aHHOCTH B TpyNIe B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJa4aMH, CJICIUTH 3a BBIIOJHEHUEM IIJIaHA JACHCTBUN U KOPPEKTUPOBATH
€ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTh TPYMIIbI; BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aUMOJEHCTBUE, IPOSBIISISI TOTOBHOCTh pa3pelaTh KOH(PIUKTHI.



9 KJIACC

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh C(HOPMHUPOBAHHOCTH Y
o0yyaromuxcs yMeHuil:

— OpPHUEHTUPOBATHCS B MOHATHUSIX U ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: CHCTEMa OTCUETa,
MaTepuajgbHas TOYKA, TPACKTOPUSA, OTHOCUTEIbHOCTh MEXaHHYECKOro JBM)KCHUS,
neopmanust  (ympyras, IJIacTHYeCKasi), TPEHHE, YEHMPOCmpeMumenbHoe YCKopeHue,
HEBECOMOCTh M NEPEerpy3KH; IEHTP THKECTH; aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPAOrO Tejla, PaBHOBECHE, MEXaHMYECKHE KOJIeOaHWs W BOJHBI, 3BYK, MH(Pa3BYK U
yIbTPa3BYK; OSJEKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJH, CBET,
ONMM30PYKOCTh U JAbHO30PKOCTh, CHEKMpPbl UCNYCKAHUA U noz2ioujenus; anbda-, 0eta- u
ramMma-u3IJIy4eHus, U30TOIbl, epHas YHEPTeTHKA;

— COOTHOCHTH SIBJICHHUS IOCTIE MPEABAPUTEIBHOTO OOCYXKIEHHS C MeaaroroM (paBHOMEpHOE U
HEpaBHOMEpPHOE  NPSIMOJIMHEHHOE  JIBIKEHHE, PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JIBUKEHHE, CBOOOJHOE TAJCHHE Tell, PAaBHOMEPHOE JBIKEHHE 10 OKPY>KHOCTH,
B3aMMOJICHCTBHE TeJl, pEaKTHBHOE JIBIKEHHE, KOJeOaTelbHOe ABIDKEHHE (3aTyXarolue U
BBIHY)KJCHHbIE ~KOJeOaHHs), pE30HAHC, BOJHOBOE [IBIDKEHUE, OTpPaKEHHE 3BYKa,
MPSIMOJIMHEITHOE pacpOCTpaHEHUE, OTPAKEHUE U MPEIOMIIEHUE CBETA, I0JHOE BHYTPEHHEE
OTpa)XKEHUE CBETA, Pa3yIo’KEHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHUE CHEKTPAIbHBIX LIBETOB,
JUCTIepCUsl CBETa, ECTECTBEHHAsI PaJOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOTO CIIEKTpa
U3JIy4€HHUs1) 1O OINHUCAHUI0O UX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

— pacrmo3HaBaTh C TMOMOIIBIO T€Iarora MPOSBICHUE HW3YUYEHHBIX (PU3NYECKUX SIBICHUNA B
OKpyKarolieM Mupe (B TOM yucie (pU3NYecKue sSBICHUS B MPUPOJE: MPHIUBHI U OTJIUBBI,
nBwkeHue Tuianer CONMHEYHOW CHCTEMBbl, PEAKTHBHOE BMIKEHUE J>KHUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPACEHUE, CEMCMUUYECKUE BOJIHBI, I[yHAMH, 3XO,
[[BeTa TeJN, ONTHYECKHE SBIEHUS B MPUPOJIE, OHOJIOTHYECKOe JAeWCTBHE BUAMMOTO,
yABTPA(PHUOJIETOBOTO U PEHTTEHOBCKOTO HW3JTyYEHHM; €CTECTBEHHBIN paTuOaKTUBHBIA (POH,
KOCMUYECKHE JIy4M, PAAMOAKTUBHOE M3JIYUYCHHE NPUPOJHBIX MHHEPAJIOB; JEUCTBUE
pPaMOAKTUBHBIX H3JIyYeHUH HA OpPraHM3M 4YeJOBeKa), MPH 3TOM O]l PYKOBOACTBOM
rejarora TIEpPEeBOJUTh TMPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBIJCISTH CYIIECTBEHHBIE
CBOMCTBA/MPU3HAKHN (PU3UUECKHUX SBICHUII;

— ONKUCHIBATh TOJ PYKOBOJCTBOM Ilearora ¢ OOCYXJEHMEM IulaHa padoOThl U3YyYEHHBIE
CBOWCTBA TeNl M (PU3MUECKUE SBJICHUSA, UCHONb3ys (PU3MUECKUE BEIWYMHBI (CpenHss U
MIHOBEHHAsl CKOpPOCTb Te€ja IPHU HEPAaBHOMEPHOM JIBMIJKEHUH, YCKOpPEHHE, NEpPEMEILEHUE,
MyTh, YIJIOBasg CKOPOCTb, CWJIa TPEHHUS, CHUJIa YOPYrOCTH, CHJIa TSKECTH, YCKOpPEHHE
CBOOOJHOIO MaJ€HMsI, BEC TeJla, UMITYJbC Tela, UMITYJIbC CHUJIbI, MEXaHW4eckas paboTa U
MOILHOCTb, IIOTEHLMAJIbHAs DJHEPIrHs Teja, IOAHITOIO HaJ IOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAJIbHAS SHEPTHUS CXKATON MPYKUHBI, KHHETHUECKasl SHEPIHs, TIOJTHAsT MEXaHU4YecKas
SHEprus, Mepuoj M 4acToTa KoJieOaHuH, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpOCTh CBETa, MOKa3aTellb MPEIOMIIEHUS Cpelibl); IPU OMUCAHUU C TOMOIIBIO YUUTEIs
MPaBWJIbHO TPAKTOBATh (PU3WYECKUI CMBICT HCIOJB3YEMBbIX BEJIUYMH, O0O3HAuU€HUs U
eIUHUIBl (U3MYECKUX BEJIWYHMH, C ONOPOM Ha METOJMYECKHMX MaTepHal HaxOAUTh
(GopMyIibl, CBSI3BIBAIOIIUE JAHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH rpaQUKU N3yUYEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEIUYUH;

— XapakKTCepHu30BaTb MOCJC IIPEABAPUTCIILHOTO O6CY)K,Z[CHI/I$I C MeJaroroM CBOMCTBa TCI,
CI)I/ISI/I'-IGCKI/Ie ABJICHUSA W TPOLECCHI, HCIIOJb3Yyd 3aKOH COXpaHCHHUSA OHEPruu, 3aKOH
BCCMUPHOI'O TATOTCHHUA, MNPUHOUII CYINCPIIO3ULIUKA CHII, MNPUHIHUII OTHOCHUTCIILHOCTU
FaHI/IJ'IeH, 3aKOHBI HBIOTOHa, 3aKOH COXpPAHCHUS HMIIYJIbCA, 3aKOHLI OTpPpaKCHHUA H
IMpECIOMIICHUS CBETA, 3aKOHBI COXpPAaHCHHUA 3apAJ0BOro M MaCCOBOT'O YHCEI IPU AACPHBIX



peaKkuusix; Ipyu 3TOM HaXOIUTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €r0 MaTeMaTH4YeCcKoe
BBIpQ)XEHHUE C ONOPOi Ha I (PpOBBIE 0Opa30BaTEIbHbIE PECYPCHI;

— COOTHOCHUTBH IOJI KOHTPOJIEM Iearora (pu3nveckue npouecchl 1 CBOMCTBA TEJI, B TOM YUCIE U
B KOHTEKCTE CUTYallMi MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPU MOMOIIU
nejarora MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHUYECKHX
[IaroB ¢ ONMOPOi Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3MUECKUX SBICHHUH, PU3NUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEW;

— pematb TUIOBBIE pacdy€THbE 3a7auyd B 1—2 gelcTBUS € ONOPOM Ha aIrOpUTM,
IIPEBAPUTEIILHO  pa300paHHBIE COBMECTHO C, UCHOJIb3ysd 3aKOHbl U (OPMYIIbI,
CBSI3bIBAIOIIME (PM3UYECKUE BEIWYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 33Ja4yM 3alHCHIBAThH
KpaTKO€ yCIJIOBHE, BBIABJISTh HEJOCTAIOIINE UM U30BITOUHBIE JaHHBIE, BEIOUPATh 3aKOHBI U
(bopMysbl, HEOOXOAUMBIE Ul PELICHUs, POBOJIUTH PACUETHI M OLIEHUBATh C MOMOILBIO
YUUTENS peTMCTHYHOCTD MOIYYeHHOTO 3HAYECHUST (PU3NUECKON BETMUUHBI;

— UMETh MPEACTABICHUE O MpoOeMax, KOTOPhIE MOXHO PEHIUTh MPH TMOMOITH (U3UIECKUX
METOJIOB; HCIIOJIb3Ys OIMCAHUE HWCCIICIOBAHMS, TOCIEC MPEIBAPUTEIHLHOTO OOCYKICHUS C
MEeJaroroM BBIACISATh MPOBEPAEMOE MPEIOJIOKEHNUE, OLEHUBATh MPABUIBHOCTH MOPSJIKA
MIPOBEJICHUS MCCIIEAOBAaHUA, ACNaTh BBIBOJbI, HHTEPIIPETUPOBATh PE3YIbTAaThl HAOIIOACHUN
U OTIBITOB;

— yMeThb HaxOJIuTh C HUCHOJb30BaHUEM IM(POBBIX 00pPA30BATEIBHBIX PECYPCOB OIBITHI IO
HAOMIOACHNIO (DM3NYECKUX SIBICHUN WM (U3NUECKUX CBOWCTB Tell (M3y4eHHE BTOPOTO
3akoHa HpIOTOHa, 3aKOHa COXpaHEHWS SHEPruH; 3aBHCHMOCTh Nepuoja KoJjeOaHWid
MPYKUHHOTO MasTHHKA OT MAacChl Ipy3a M >KECTKOCTH MPYKUHBI M HE3aBUCUMOCTb OT
aMIUTUTYIbl MaJIbIX KOJICOaHWH; MPSIMOJIMHEWHOE PpaCIpOCTPAHEHHE CBETA, Pa3JI0KEHUE
0eJoro cBera B CIEKTpP; M3yYEHHE CBOWMCTB M300paXCHUs B IUIOCKOM 3€pKajie M CBOWCTB
M300pakeHUsT TIpeMeTa B COOMparollel JTUH3e; HaOMIOJCHHE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB M3IyYECHUsI): CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
0o0Opy/lOBaHUsI C ONOPOM Ha CXEMy; OINHCHIBATH XOJ ONbITa M €ro pe3yJbTaThl,
(dhopMynHUpOBaTh BHIBOIBI O] PyKOBOJICTBOM I€/Iarora;

— MPOBOAWTH MPU HEOOXOJMMOCTH CEPUI0 MPSIMBIX H3MEPEHH, ONpeNesis CpeaHee 3HaUeHNe
U3MEpSIeMO BENWYMHBI (PoKycHoe paccmosinue cobuparowell auH3bl); 00OOCHOBBIBATH
BBIOOp crtoco0a N3MEPEHMsI/M3MEPUTETHHOTO TTPUOOpa;

— TIPOBOJUTH COBMECTHO C TEAAroroM HMCCJEIOBAHHE 3aBUCUMOCTEH (DM3MYECKUX BEIIMYUH C
UCIONIb30BAaHUEM  TPSMBIX  HM3MEpEeHUH  (3aBUCUMOCTh MYyTH OT BpPEMEHU TIpHU
PaBHOYCKOPEHHOM  JIBUKEHUM 0€3 HadadbHOM CKOpPOCTH; TepHojia  KoJjieOaHuM
MaTeMaTUYeCKOr0 MasgTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPa)KE€HUs CBETa OT yria
MaJeHus] U yria IpeJoMIIeHUs OT YIJa MajJieHus1): mocie 00CyXIeHUs Mo PyKOBOJICTBOM
nejarora IUIAHUPOBATh KCCIIEOBAHUE, COOMpPATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTAThI
MOJIYYeHHON 3aBHUCHUMOCTH (DU3MYECKHX BEIWYMH B BHUAE TaOIHUIl U TpadUKOB, JENaTh
BBIBOJIBI 110 PE3YyJIbTATAM UCCIIEIOBAHUS;

— COOTHOCHUTH KOCBEHHBIE M3MepeHUsl (PU3NUeCKUX BEIHUYUH (CpeaHssi CKOPOCTh M YCKOpPEHHE
TeJla TPU PAaBHOYCKOPEHHOM JBIKEHHM, YCKOPEHHE CBOOOJHOTO MaJeHHs, KECTKOCTb
MPYXUHBL, KOOPOUIUEHT TPEHHS CKOJIBKEHUSI, MeXaHHueckas padoTa U MOIIIHOCTb, YaCTOTa
U Tepuoj KojeOaHMM MaTreMaTH4ecKoro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHja
coOuparomeld JMH3bI, pPaJUOAKTUBHBIA (HOH): C TOMOLIbIO Mejarora IUIAHUPOBAThH
U3MEpeHus; cCOOMpPaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHSATH W3MEPEHUS, CIeays
MPENJIOKEHHOW HWHCTPYKLIMM; BBIYMCIATH 3HAYEHHWE BEIMYMHBI M  aHAIU3UPOBATH
MIOJIy4YE€HHBIE PE3YJIBTATHI C YUETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUN;

— c00JII0/IaTh MpaBWIa TEXHUKH 0€30MacHOCTH MPHU padboTe ¢ J1aOOpaTOPHBIM 000PYIOBaHHEM
IMOCJIC IPCABAPUTCIBHOI'O 06CY)KI[CHI/HI C rI€aarorom,



CONIOCTABJIAATH C MOMOIIBIO TMEAarora OCHOBHBIC IMPU3HAKH U3YUCHHBIX (1)I/I3I/I‘-IGCKI/IX MOI[GJIGP'IZ

MaTr€purajibHas TOYKa, a0COJIFOTHO TBépI[OC TCJO, TOYCYHBIM MCTOUYHUK CBCTa, JIYy4, TOHKasA
JIMH3a, IUIaHCTapHasdA MOACJIb aTOMa, HYKJIOHHAasd MOZACIIL aTOMHOIo sapa C OHOpOfI Ha
MCTOAUYCCKUEC MaTEpHAJIbI;

XapaKTCpU30BaTh IOCJIC MPEABAPUTEIIBHOT'O O6CY}K,I[6HI/IH C I€aaroromM MIpyHIUIIbI ,HefICTBHH

M3YYEHHBIX IPUOOPOB U TEXHUYECKHX YCTPOUCTB C ONOPOW HA MX OMHMCaHUS (B TOM YHUCIIE:
CIUJOMETD, HATYMKU IIOJIOXKEHUSA, PACCTOSHUA U YCKOPEHMS, pPAKeTa, 3XOJIO0T, OYKH,
nepuckorn, (QoToanmapar, ONTUYECKHE CBETOBOBI, CIIEKTPOCKOIN, JIO3UMETp, Kamepa
Bunscona), ucnons3ys nudposbie 00pa3oBaTeIbHbIE PECYPCHI;

UCIIOJIB30BATh I10J PYKOBOJACTBOM II€NAarora CX€Mbl U CXEMAaTH4YHBIC PUCYHKU HM3yYEHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX IMPOIECCOB IMPH
peleHnH y4eOHO-IIPAKTUYECKUX 3a]1a4; ONTHUECKUE CXEMBI ISl OCTPOCHUS U300paxeHni
B IUIOCKOM 3€pKaJie ¥ cOOMparoLIei J1H3e;

IIPUBOAUTH MPUMEPHI/HAXOIUTh MHPOPMALIMIO O IpUMEpax MPAaKTUYECKOTO UCIOJIb30BaHUS

¢u3nYecKux 3HAHWK B TIOBCEIHEBHOW JKM3HU s oOecrmeyeHHs O€30MacHOCTH TpU
oOpamieHun ¢ npuOopaMM M TEXHUYECKUMH YCTPOHCTBaMHU, COXpAaHEHMs 370pOBbs U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKpY Karollei cpeie;

OCYHCCTBJIATL ITOA PYKOBOACTBOM II€Jarora nmouckK I/IH(l)OpMaIII/II/I (1)I/I3I/I‘-IGCKOFO COACPpIKaHUA

B ceTu VIHTepHET, caMOCTOSTENbHO (GOpPMYyIUpYys MOMCKOBBIA 3alpoc, HAXOAUTh MYyTH
OTIpe/ICTICHUS] TOCTOBEPHOCTH TMOTYYCHHOW MHPOPMAITMN Ha OCHOBE MMCIOIIUXCS 3HAHUHA 1
JOTIOTHUTEIBHBIX UCTOYHUKOB;

UCTIOJB30BAaTh TPH  BBINOJHEHWH  YYEOHBIX 3aJaHWid  OTOOpPAaHHYIO  IEJaroroM
HAYYHOIOIYJIIPHYIO JIUTEpaTypy (PU3UYECKOIO COJAEp)KaHMs, CIPAaBOYHbIE MaTepUalbl,
pecypcbl ceTu VIHTepHeT; BiajeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, IPpeoOpa3oBaHus
uHboOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0 C OINOpPOM Ha alropuT™M H
YTOYHSIOILIME BOIPOCHI MEJarora; co3aaBaTh 10J PYKOBOJCTBOM I€Aarora ¢ 00CyXaeHUeM
IJ1aHa paboThl MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE MH(POPMAIMH U3 HECKOJIBKHUX
UCTOYHHUKOB (PM3UYECKOT0 COJEpXKaHUA, IMyOJUYHO MPECTABIATh Pe3yJbTaThl MPOEKTHON
WM UCCIIEI0OBATEIBCKOW NIEATEIBHOCTH; IIPH 3TOM TI'PAMOTHO HCIIOJIB30BaTh W3Y4YEHHBIN
MOHATUMHBIN ammapar H3ydaeMoro pasziena (U3UKM M CONPOBOXKAATH BBICTYIUIEHHE
Ipe3eHTalMel ¢ y4éToM 0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

TemaTudeckoe IUIAHUPOBAHWE M KOJUYECTBO 4YacOB, OTBOJIMUMBIX HAa OCBOCHHE KaXIOW TeMbl ydeOHOro mpeamera «Du3ukan
denepalbHON aIaNTUPOBAHHON OCHOBHOW 00pa30BaTeNbHONW IMPOrpPaMMBI OCHOBHOTO OOIIETr0 OOpa3oBaHHs OOYYAIOMIMXCS C 3aJepPiKKOU
MCUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIQJAOT C COOTBETCTBYMOIIUM paszzaeioM dDenepanbHoit paboyeil mporpamMMbl yu4eOHOTO MpeaMeTa
«®Duznka» 00pa3oBaTENBHOI MPOrpaMMbl OCHOBHOTO 00mero ooOpasoBanus. [Ipum srom OpraHu3amms BIpaBe camMa BHOCHTh WU3MEHCHHS B
COJIepKaHUE M paclpeziesicHre y4eOHOro marepuaia Mo rojaM OOYYeHHs, B IMOCJICIOBATEIBHOCTh M3YUYCHHS TEM W KOJIMYECTBO 4YacoOB Ha
OCBOCHHE KaXIIOW TEMbI, ONPEACICHHE OpraHu3alMoHHBIX (GopM oOyueHus u T.m. OOOCHOBAHHOCTH JAHHBIX HM3MCHEHHUH OIpeAeseTCs
BBIOpaHHBIM 00pa3oBareibHOM opranm3anued YMK, MHIMBHIyaTbHBIMH MCUXO(U3NICCKUMUA OCOOCHHOCTSIMH KOHKPETHBIX OOYYaroIIUXCS C
3[IP, cTemeHbl0 YCBOCHHOCTH HMH YYEOHBIX TEM, PEKOMEHAAIMSAMH 10 OTOOpY M ajanTalud y4eOHOro wmarepuaiga 1o (usmke,
npeacraBieHHbIMU B [losicCHUTENIBHOM 3amKCKe.

7 KJIACC (68 1)

TemaTnueckuit OcHOBHBIE BU/IbI 1eSITEILHOCTH YYaluxcs (Ha ypoBHe
OcHoBHoOe coep:kanue . .
0JI0K, TEMa yueOHBbIX AeiicTBUA)

Pasnen 1. ®usuka u e€ posib B NO3HAHUM OKpY:Kalouero Mmupa (6 1)

Puznka — Hayka o | dDuzuka — Hayka o npupone. SBieHus
npupoze (2 1) npuponsl  (MCS).  ®usuyeckue  ABICHHS:
MEXaHHYeCKHe, TeIUIOBBIE,  DJIEKTPUYECKHUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBEIE.

BbIsiBlIeHHE OCHOBHBIX Pa3iM4YMii MPU NOMOIIM MeJarora Mexay (U3NUeCKMMH U XUMHYECKUMHU
npeBpameHusiMa (MC — xumus).

PacniozHaBanue M KinaccuuKaums mociie oOCYXKAEHHs C MEeIaroroM IMpH MOMOIIH HaBOJLIMX
BOIIPOCOB (PM3MYECKUX SIBJICHHH: MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX |
CBETOBBIX.

Habmonenue n onrcanne Gpu3n4ecKux sBJICHUH Ha 6a30BOM YpOBHE.

5 MC — s5eMeHThI COACPIKAHNUA, BKITIOUYAIOMIUEC MCKITPEAMETHBIC CBA3H, KOTOPBIC IO 00HEE PACKPHITHI B TEMATHYCCKOM IUIAHUPOBAHHUH.
2



Pduznueckue

Dusnyeckue BCINYHHBI. Hsmepenne | Onpenenenye mpu MOMOIIM TIEArora IeHbI JeeH s MIKAIbl H3MEPHTETLHOTO TIPHGOpa.
BEAWHHBL (2 1) (usiuecknx BennuuH. Pusuueckue npubopei’® H3mepenne mo o6pasily Mo pyKOBOACTBOM IeJarora JIHMHEHHBIX pa3MepoB Tell M IPOMEXYTKOB
Hozpewnocmy  usmepenuii.  MeXITyHApOIHAS | pperenn ¢ YYETOM OIPELIHOCTEH.
CHCTEMA E€IMHHUIL. H3mepenne mo o06pasiy IoOx pyKOBOACTBOM Iieiarora o0bEMa >KHAKOCTH M TBEPAOTO Tela.
HAemoncmpayuu’ N3mepenne mo o0Opasiy MoA pyKOBOACTBOM I€arora TEMIIEPATyphl MIPHU HOMOIIHN >KHUIKOCTHOTO
1. Mexanudeckue, TEIJIOBBIE, 3JIEKTpUUECKUE, | TCPMOMETPA U JaTYUKa TEMIEePaTyphl.
MAarHUTHBIE, CBETOBBIC BrlnosnHeHUE HECTIOKHBIX TBOPYECKUX 3alaHUM C OIIOPOM Ha aJITOPUTM, NIPEABAPUTENBHO
SIBIICHUSL. pa3o0paHHBIl ¢ TEAaroroM MO TIOMCKY CHOCOOOB H3MEpEHHsT HEKOTOPBIX (U3MYECKHX

2. ®wusnueckue NpuOOPHl M MPOIEAYpa | XapaKTEPUCTHK, HANPUMEP, pPa3MEpOB MalbIX OOBEKTOB (BOJOC, MPOBOJIOKA), YOaNEHHBIX
OpSAMBIX ~ HW3MEPEHHMH  aHAJOTOBBIM M | 0OBEKTOB, OOJBIINX PACCTOSHHUMA, MaJbIX MPOMEXKYTKOB BpeMeHH. OOCYKIeHHE MpeiaraeMbix

IU(PPOBBIM TIPUOOPOM. CIIOCOOOB.
Jlabopamopmusie pabomol u onvimol.
1. Ornpenenenue LEHBI JIeJIeHUs
HU3MEPUTENIBHOTO npubopa (ucronp3ys
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).
2. W3mepenue paccTOSHUM.
3. W3mepenne 00bEMa  KHIKOCTH U
TBEPAOrO TeA.
4, Onpeodenenue pazmepos Manvlx mei.
3. N3mepeHue TeMnepaTypsl IpU IOMOLIU
JKHJKOCTHOTO ~ TepMOMETpa M JlaT4HKa
TeMIIepaTyphbl.
6. Ilpogedenue uccnedosanus no npogepie

cunomeswl. danvHoCmb  noiéma uwapuka,
nYyWeHHo2o 2opu3onmailbHo, mem 5OJZbLM€, uem
bonvue eblcoma nyckd.

6 KprI/IBOM 0003HaYeH y‘{e6HBIfI Marepual, KOTOprﬁ HU3y4dac€TCsl, HO HE BBIHOCUTCS HA MPOMEKYTOUYHYIO U UTOIOBYIO aTTECTALlHIO.

7 Bee Jlemonctpauuu u JlaboparopHbie paGoThI, MPEICTaBICHHbIE B COJNEPKAHUH, JOMyCKaeTcss (MOXHO) IPOBOJUTH, MCIOJB3Ysl MHQOPMALMOHHbIE U 3JICKTPOHHBIC TEXHOJIOTHH (LU(pPOBbIC
00pa3oBaTeNIbHEIE PECYPCEI).



EcrecTtBeHHO-
HAyYHBbIH MeTOJ
no3HaHus (2 4)

Kak ¢usuka u Jpyrue ecTeCTBEHHbIC
HAYKH H3y4aroT MIPUPOLY.
Ecmecmgennonayunvlii. - mMemoOd — NO3HAHUSL
Habmodenue, NOCMAHOBKA HAYYHO20 BONPOCA,
BbIOGUDICEHUE — 2UNOMe3,  IKCNEPUMEHM N0
npogepke eunomes, o0vACHeHUe HAOMO0AeMO20
senenus. Onucanue @Qusuueckux seneHutl ¢
noMOwbI0 Mooenell.

[penmet 1 MeToIbI HUUKU.

Hemoncmpayuu
1. OnpeneneHue NOrPeIIHOCTH
IKCIICPUMCHTA.

BhIgBIDKEHNE THIIOTE3 IOCIE MPENBAPUTEIBHOTO OOCYKAEHHS C MEJaroroM, OOBSCHSIOUINX
MIPOCTHIE SABJICHUS, HATIPUMED:

— MOYeMy OCTaHaBJIMBAETCS JIBUXKYILEECs 10 TOPU30HTAIBHON MTOBEPXHOCTH TEJNO; —

MoYeMy B JKapKylo IIOTOy B CBETJION ofieXk e MPOXNagHel, ueM B TEMHOIL.

Bb160p c10cO60B ITPOBEPKH THIIOTE3 U3 HPEIOKEHHBIX M1E1aroroM.

HaOmoneHne npeiokeHHBIX IEaroroM HCCIEeIOBaHUN 10 MPOBEPKE KaKOH-JIMOO THMIOTE3bI,
HanpuMep: JaJbHOCTh I0JETa IIapuKa, MyIIEHHOTO FOPU30HTAIBLHO, TeM Ooublie, 4eM Ooublie
BBICOTA ITyCKa.

[TocTpoeHne cOBMECTHO C TEOaroroM IPOCTSHINNX MoOIeNeil (QHU3MYecKnX SBICHHH (B BHIE
PHCYHKOB WIJIM CXEM), HAIIPUMEp TaAeHHE IPEIMETa; MPIMOIMHEHHOE pacTIpOCTPAHEHUE CBETA.

Pasnen 2. IlepBoHayanbHble CBeeHUS O CTPOEHHUH BellecTBa (5 1)

Crpoenne
BemecTna (1 )

CrpoeHue BeIecTBa: aTOMbl M MOJICKYJIIbI, UX
pazmepol. Onvimpl, 00KA3bIEAIOWUE OUCKPEMHOE
cmpoeHue seujecmea.

Jlabopamopuvie pabomout u onvimui®,

1. OueHka quaMeTpa aToMa METOJIOM PSIIOB (C

UCIIONB30BaHNeM (oTorpadmit).

HaOmonenne M WHTEpHpeTanys COBMECTHO C IEAaroroM OIBITOB, CBHIETENBCTBYIOUIMX 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BEIIECTBA: OIBITHI C PACTBOPCHHEM Ppa3IHUYHBIX BEILIECTB B
Boge. OmeHka NpH TOMOIIM TEXHOJOTMYECKOH KapThl pa3MEepoB aTOMOB M MOJIEKYT C
HCTIONB30BaHKEM (oTorpaduii, MoIyIeHHBIX Ha aTOMHOM CHIIOBOM MHUKpockore (ACM).
Omnpenenenue mocie NpeBapuUTEILHOT0 00CYXKICHNS C IEJaroroM pa3smMepoB MaJIbIX Tell.

8 31ech U anee MPUBOIUTCS PACIIUPEHHBIN TIEPEYeHb JIAOOPAaTOPHBIX PabOT U OIBITOB, M3 KOTOPOTO YYUTENb AETaeT BEIOOP IO CBOEMY YCMOTPEHHUIO H C YIETOM CITUCKA
JKCIEPUMEHTABHBIX 3aJaHui, pearaeMbix B pamMkax OI'D o dusuke.




JABuxenue u
B3aUMoO/IelicTBUE
4acTHl BellecTBa
24)

I[BI/I)KQHI/IC YJacCTHIl BEUICCTBA. CBs3b CKOpOCTH

JIBHKCHUS YaCTHIL c TEMITEpaTypOH.
BpoyHoBckoe JIBIDKEHUE, T Py3us.
Bzaumooeticmsue yacmuy 6eujecmea:
npumsdicenue u ommanKusanue.
Hemoncmpauyuu

1.HabmoneHre OpoyHOBCKOTO JIBUKEHHUS.
2.Hab6moaenue nuddysuu.
3. Habnooenue sénenuil, 00bACHIIOWUXCS
NPUMAICEHUEM U OMMATKUBAHUEM
uacmuy 6eujecmea.
Jabopamopnvie pabomot u onvimul
1. Oyenxa Ouamempa amoma Mmemooom
PA008 (¢ ucnonvzosanuem gomoepadghuii).

2. OnbITEl 10 HAOMIONCHUIO TEMJIOBOTO
pacIIupeHus Ta3oB.
3. OnbITHL IO  OOHAPYXKCHHUIO JCHCTBUSL

CHJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

HabGnronenue u 00bsICHEHNE IIPH IIOMOLIHY [Te1arora OpOyHOBCKOTO IBKEHHUS U SBICHHS
mddysun.

[IpoBeneHue n oOBSICHEHHE C OMOPOI Ha ANTOPUTM, NPEIBAPUTEILHO pa300paHHBIN ¢ IeIarorom
OITBITOB 110 HAOJIIOJICHUIO TEIUIOBOT'O PACIIUPEHUS ra30B.

[IpoBeneHne u OOBSACHEHHE ONBITOB C OMOPOW HA AITOPHUTM, NPEABAPUTEIBHO pa3o0OpaHHBIN C
TIeIaroroM 1o 0OHapy )KEHHUIO CHJI MOJIEKYJISIPHOTO TIPUTSDKEHHUS U OTTAJIKUBAHUSI.

ArperatHbie
COCTOSTHUS
BelecTna (2 4)

ATperaTHble COCTOSHHS BEILIECTBA: CHPOEHUE
2a308, JrcuoKocmen u meépovlix
(kpucmannuyeckux) men. Bzaumocesnzo medncoy
CBOUICMBAMU BEUeCmE 8 DASHLIX AcPecamHbIX
COCMOAHUAX U UX  AMOMHO-MOJEKYVISAPHbIM
cmpoenuem. Ocobennocmu azpezamuuix
COCMOSIHULL BOOWL.

Hemoncmpauyuu

1. Habmronenue muddysun.

Onucanue Mmoja pPYyKOBOACTBOM Iefarora (C HCIOJB30BAaHHEM IIPOCTBIX MOJENEH) OCHOBHBIX
pa3iu4Mii B CTPOEHUM Ia30B, )KUJIKOCTEM U TBEPABIX TEIL.

HauvanpHble mnpencTaBieHHs O Maloil CXMMAaeMOCTH KHJIKOCTEH U TBEPABIX Tel, OOIBIION
C)KMMAEMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YPOBHE 1101 KOHTPOJIEM II€Aarora 0 COXpaHeHUH (POPMbI TBEPABIX TEJl U
TEKY4EeCTH XKUJKOCTH.

HaOmionenne 3a ombiTaMu, JOKa3bIBAIOIIMMM, YTO B TBEPJOM COCTOSHUM BOJBI HYACTHIIBI
HaxOJTCS B CPEAHEM AajblIe APYT OT Apyra (INIOTHOCTh MEHBIIE), YEM B JKHIKOM.
VYcTaHOBIIEHHE € OMNOPOHl Ha JUIAKTUYECKUI MaTepHand MPOCTBIX B3aUMOCBS3EH MEKIY
0COOEHHOCTSIMH arperaTHbIX COCTOSHHUM BOJABI U CYIIECTBOBAaHHEM BOAHBIX opraHm3smoB (MC —

ouoiorusi, reorpadus).

Paznen 3. /IBu:kenue u B3aumoseiicteue tea (21 1)




MexaHunveckoe
aBukenue (3 1)

Mexanuueckoe nBuKeHuE. PaBHOMepHOE U
HepaBHOMepHOe IBIKeHHe. CkopocTs. Cpeonss
cKopocmb  Npu HEPABHOMEPHOM — OBUICCHUU.
Pacuér myTu ¥ BpeMeHU BUKEHUS.

JHemoncmpavuu
1.Habmronenne MeXaHN4ECKOTO ABMKEHHUS TEa.
2.U3mepeHune CKOpoCTH IPSIMOIMHEHHOTO

JIBYDKEHMUSL.

Jlabopamopnuvie pabomot u onvimul

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTO

HccnenoBanne  paBHOMEPHOTO  JABIKEHHA | ero rocie
MIPEABAPUTEIHLHOTO OOCY>KACHUS C TIEAarOTOM.

HaOmonenne HepaBHOMEPHOTO [BIDKCHHS W ONpPENCICHHE €ro OTIMYMHA OT pPaBHOMEPHOTO
JBIDKCHUS TTOCIIE TIPEIBAPUTEIBHOTO 00CYKICHHS C TIEJaroroM.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AeHCTBUS ¢ ONMOPOH Ha alrOpUTM, NMPeIBapUTENBHO
pa3o0paHHBII COBMECTHO C TIIEAaroroM Ha OINpPEAEICHHUE IIyTH, CKOPOCTH M BPEMEHH
PaBHOMEPHOTO IBIKCHHS.

AHanu3 npyu MOMOIIY Hejarora rpagukoB 3aBUCHMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHH.

OIIpe/ieliCHUE NPU3HAKOB

NBIDKCHUS (IIApUKA B IKUIKOCTH, MOJCIH
ANEKTPHYECKOTO aBTOMOOHIIS H T. II.).

2. Omnpenenenue cpenHei CKOPOCTH
CKOJNIbXKEHHS Opycka WIM IIapuKa IIo
HaKJIOHHOH TUTOCKOCTH.
Nuepuusi, macca,| SBienue WHEpLUU. 3akon UHepyuu.

IUIOTHOCTD (4 1)

Bszaumooeiicmeue men xax npuuuna uzmenenus
ckopocmu  Osudicenuss men. Macca kax mepa
unepmuocmu  mena. IIIOTHOCTH BellecTBa.
Ces136 NIOMHOCMU C KOIUYECHE0OM MOJIeKVI 8
eouHuye 0o6véma seujecmad.

Hemoncmpayuu

1.HaGmoieHue SBICHNS HHEPIHH.

2.HaGmoieHre u3MEHEHUSI CKOPOCTH IIPH

B3aUMO/ICHCTBUH TEJI.
3.CpaBHeHHE Macc N0 B3aUMOJICHCTBUIO Tell.

OOBsICHEHHE TIPH MOMOIIM TEXHOJIIOTHYECKON KapThl W TeNarora W MpOTHO3HPOBAaHUE SBICHHHU,
00yCIIOBJICHHBIX MHEPIUEH, HAPIMEp: YTO MPOUCXOAUT MPH TOPMOKCHUU HIIH PE3KOM MaHEBpE
aBTOMOOWJIS, TOYEeMY HEBO3MOXHO MTHOBEHHO IMPEKPATHTh JIBIKEHUE HA BEJOCUIIENE WIIH
CaMOKaTe U T. [I.

Habnronenne u 0a30BBIA aHATU3 OIBITOB ITOJI PYKOBOACTBOM IIEAarora, JEMOHCTPUPYIOIIHX
M3MEHEHUE CKOPOCTH JIBMXKEHUS TeJla B pe3yJibTaTe JeHCTBUS Ha HETO APYTHUX TeJl.

Pemenune TMMOBBIX pacuéTHBIX 3a7a4 B 1—2 JEWCTBUA ¢ OMOPO Ha alrOpUTM, MPEIBAPUTEIHLHO
pa300paHHBIN COBMECTHO C TIEIarOTOM Ha OMpeeNIiCHHE MacChl Tela, ero 00béMa U INIOTHOCTH.
Habmronenne u 0a30BBIN aHAM3 OMBITOB IIOJ PYKOBOJCTBOM IIENArora, IEMOHCTPHPYIOIINX
3aBUCUMOCTb M3MEHEHHUsI CKOPOCTH Tejla OT €ro Macchl MpH B3auMojeucTBuu Ten. M3mepenue
MAacCCHI TeJIa Pa3InYHBIMA CIIOCOOAMH.

Omnpenenenre COBMECTHO C MENAroroM IUIOTHOCTH Tejla B pe3yJibTaTe MU3MEPEHHUs €ro Macchl U
00BEMa.




Cuia. Buabl cna
(14 v)

Cumna KaK XapaKTepUCTHKa
B3auMozaeicTBus Tes. Crina yrpyrocTy ¥ 3aKOH
I'yka.  Usmepenue  cunvt ¢ nomowywio
Ounamomempa. SIBIeHHWE TATOTEHHS M CHJIA
TspkecTH. Cuna msascecmu Ha Opyeux niaHemax
(MC). Bec mena. Hesecomocmo. ClnoxkeHUe CU,
HAIIPABJICHHBIX IO OJAHOM NPSMOH.
PaBnogeictByromas cun. Cuna mpenus. Tpenue
cKonbdiCeHusl U mpenue nokos. Ipenue 6
npupode u mexruke (MC).

HMemoncmpayuu’

1. CrnoxxeHue cuil, HapaBJIEHHBIX IO OJHOMN

MIPSIMOM.

Jlabopamopnvie pabomut u onvimol.

1.Onpenenenue NIOTHOCTH TBEPIOTO TeIa.

2.01BITBI, JNEMOHCTPHUPYIOIINE 3aBHCUMOCTH
pactsokeHHs  (OeopManuu) TPYKHHB OT
TIPUJIO’KCHHON CHITBL.

3.0OmBITH, JEMOHCTPHPYIOUINE 3aBHCHUMOCTH
CUIIBI TPEHHsSI CKOJIBKEHHSI OT Beca Tela H
Xapakrepa COIIPUKACAIOMINXCS
NIOBEPXHOCTEH.

W3ydeHne cOBMECTHO C ME€AAroroM B3auMOJEHCTBUS KaK NPUUMHBI U3MEHEHUS] CKOPOCTHU TeJla WU
ero nedopmaruu.

OmnucaHue Ha Ha4aJbHOM YPOBHE PEalbHBIX CHUTyallMii B3aUMOJICHCTBUSA TeJl ¢ MOMOIIBIO MoJeNell,
B KOTOPBIX BBOAMTCS NOHITHE U H300paKCHUE CHJIBI.

W3ydenue mnoj pyKOBOACTBOM IMElarora CHUibl yNPYTOCTH, 3aBHCHUMOCTH CHIJIBI YNPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO IIHYPa WK NPYXKHHBI (C TOCTpOeHNEM rpaduKa).

AHanu3 c omopod Ha NUAAKTUYECKUH MaTepual IOJA KOHTPOJIEM IeAarora IpaKTHUYECKUX
CUTyaIlii, B KOTOPBIX IPOSBISAETCS ACHCTBUE CHIIBI YHPYTOCTH (YHPYTOCTh MS4a, KPOCCOBOK,
BETOK JIepeBa U JIIp.).

AHanmu3 ¢ onopoi Ha AMAAKTHYECKHM MaTepHal MO KOHTPOJIEM MENArora CUTyaluil, CBA3aHHBIX C
SIBIEHHEM TSATOTCHUS.

IlonumaHue ¢ omopoi Ha CXeMBbl IPH IOMOIIM IeAarora OpOHTANIbHOTO JBIXKEHUS IUIAHET C
HCIIOJb30BaHUEM SBJICHUS TATOTEHUS U 3akoHa nHepiu (MC — acTpoHOMIUS).

W3mMepeHue Beca Tema ¢ IOMOIIbI0 JuHaMoMeTpa. O60CHOBaHME 3TOTO cllocoba H3MepEeHHs Mocie
IIOBTOPEHUS C I1EJarOrOM.

HaOmonenue siBineHUs HEBECOMOCTH.

HabnroneHue 3a 9KCIEpIMEHTAIBHBIM [OJydeHHEM IpaBUiIa CI0KEHUS CHJI, HAIIPABJICHHBIX BJIOJIb
oJHOH mpsiMoit. OmpeeneHue Mpy MOMOIIH [IeAarora BeJIMIHHEI PaBHOACHCTBYIOLICH CHIL.
W3ydenne noj pykoBOACTBOM I€Aarora CHIbl TPEHHS CKOIBKEHHUS U CUIIBI TPEHUS IOKOS.
HccnenoBanue ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy 3aBUCUMOCTH CWJIBI TPEHUS OT Beca Tella U
CBOMCTB TPYIIMXCS TOBEPXHOCTEM.

ba3oBblii aHaIM3 ¢ ONOPOM HA JUAAKTHUUECKUN MaTepHall 0 KOHTPOJIEM Ielarora IpakTHYECKUX
CUTyallMi, B KOTOPBIX IPOSIBISIETCS JEWCTBHE CHJIBI TPEHHs, HCIIOJB3YIOTCS CIIOCOOBI e
YMEHBIICHUS] WM YyBENM4YeHUs (KaTaHWE Ha JbDKaX, KOHbKaxX, TOPMOXKEHHE aBTOMOOWII,
HCTIONIb30BaHKE TIOAIINITHUKOB, TNIaBaHNE BOJIHBIX KUBOTHBIX H ap.) (MC — Ounosorns).

Pemenne THNOBBIX pacuéTHBIX 3ajad B 1—2 AEHCTBHUS ¢ ONOPON HA AITOPUTM, IIPEABAPUTEIIEHO
pa3o0paHHBIIl COBMECTHO C MEJaroroM ¢ MCIOJIb30BaHHEM (GOPMYJ Ul pacuéra CHIIbI TSKECTH,
CHJIBI YTIPYTOCTH, CHUJIBI TPEHHS.

Paznen 4. /laBjienne TBEPABIX TeJl, sKUAKOCTEH 1 ra3os (21 )




JaBJyienue.
Ilepexaua
JaBJIEHUA

TBéplI])IMl/I TeJ1aMu,

SKHIKOCTSAMH
razamu (3 4)

H

Hasnenue. Cnocobwvl ymeHbULeHUs. U YEeTUYeHUs]
Oasnenus. /lasnenue 2aza. 3asucumocme
daenenust 2aza om 006bEMA, MeMnePaAmypbi.
Ilepeoaua oasnenus meépovimu menamu,
sicuokocmamu u easamu. 3axou Ilackans.
ITnesmamuueckue mMawumbl.

Memoncmpayuu’

1. 3aBHCHMOCTD IaBIEHUS
TeMIepaTypehl.
2. Tlepenaua 1aBICHHS )KUAKOCTHIO M TA30M.

rasa oT

AHanu3 1 00bSICHEHHE C OTIOPO#l Ha JUIAKTHYCCKUI MaTepral Mol KOHTPOJIEM IeIarora OmbITOB U
MPaKTUYECKUX CUTYalUH, B KOTOPBIX MPOSIBIISETCS CHJIA JaBJICHUS.

OO0ocHOBaHHME C OMOPOM HAa TEXHOJOTMYCCKYIO KapTy NpU MOMOINM IIeJarora Croco0OoB
YMEHBIICHUS U YBEJIUUCHUS JJABJICHMUS.

Wzydenue o pyKOBOJICTBOM ITIearora 3aBHCHMOCTH JIaBICHUS ra3a oT 00BbEMa U TeMIepaTyphl.
Wzydenune monx pyKOBOACTBOM IIeAarora OCOOCHHOCTEH Iepeladd NaBJICHUS TBEPABIMH TelaMH,
KHUIKOCTAMH U TazaMu. OOOCHOBAaHUE PE3yIIFTATOB OITBITOB OCOOSHHOCTSAMH CTPOCHUS BEIIECTBA B
TBEPIOM, JKAIKOM U Ta3000pa3HOM COCTOSHUAX MPEIIIOKCHHBIMH (POPMYITHPOBKAMH.

Habmronenne 3a SkCiepuMEHTaIbHBIM JOKa3aTeIbCTBOM 3akoHa [lackais.

Pemienne TUMOBBIX pacuy€THBIX 3a4a4y B 1—2 AeicTBUs C OMOPON HAa alIrOPUTM, IMPEIBAPUTEIHHO
Ppa300paHHBI COBMECTHO C IIEIAroroM Ha pacuéT MaBJICHUS TBEPIOTO Tea.

JlaBiaenue

3aBUCHUMOCTh JaBJICHUA ) XKUJKOCTH OT

HccrnenoBanue ¢ 0nopoit Ha TEXHOJIOTMYECKYIO KapTy MOl PyKOBOACTBOM I€1arora 3aBUCUMOCTH

KUAKocTH (5 u)

rryOuHbl. [ udpocmamuueckuti  napaooxc.
Coobwarowuecss  cocyovl.  Tuopasnuueckue
MEXAHUZMbI.

Hemoncmpayuu’

1.Coo0mmarommuecs CoCybl.
2.I'uapaBinyeckuil mpecc.

JIABJICHUSI XKUIKOCTH OT TJIYOHHBI MOTPYKEHHUS W TUIOTHOCTHU JKUKOCTH.

HaGmronenne u HayalbHOE MOHMMAaHHE THAPOCTATUYECKOTO Tapajokca Ha OCHOBE 3aKOHA
Ilackamns.

Hzydenue coBMECTHO C ITeAaroroM COOOIIAIONIIXCS COCYIOB.

Perenne THNOBBIX pacu&THRIX 3a7ad B 1—2 AEWCTBHUS C OMOPOW HA aITOPHUTM, MPEIBAPUTEIHEHO
pa3o0paHHBIE COBMECTHO C II€JaroroM Ha pacuéT MAaBICHHSA KHUAKOCTH. HaOmronmeHwe 3a
00BSICHEHHEM MPUHITUITA ASHCTBHSI THIPABINYECKOTO Mpecca.

AHamu3 U OOBSICHEHHE C ONOPOM HAa MUAAKTUYCCKUH MaTepHal IO KOHTPOJIEM Ierarora
NPAKTUUECKUX CUTYallul, JEMOHCTPUPYIONIMX TMPOSBICHUE JaBJICHHS >KHJIKOCTH W 3aKOHA
[Nackais, HamIpuMep MPOIECCOB B OpraHU3Me TIPH ITy00KOBOIHOM HEIpsiHIH (MC — Ouoorus).

AtMocdepHoe
najaenue (6 4)

Atmocdepa 3emun u atMmochepHOe aBlICHHE.
Tpuyuner cywecmeosarust 6030YWHOU 000I0UKU

3emnu.  Onwim  Toppuuennu.  HM3mepenue
ammoceprozo  0asneHus. 3asucumocmu
ammocgeprozo OasneHus om Gblcombl HAO
ypognem mops. Ilpubopvl  Ons  usmepenus
ammocgeprozo 0asnenus.

Jemoncmpayuu’

1. [posiBnenue neiicTBrs aTMOCHEPHOTO

JIaBJICHUS.

Habmtonenue 3a 3KCepUMEHTaNbHBIM OOHAPYKEHUEM aTMOC(HEPHOTO JABICHUS.

AHanu3 1 0OBSICHEHHE C OTIOPOH Ha TMIAaKTHYECKUI MaTeprall 110/l KOHTPOJIEM II€1arora ONbITOB U
MIPAaKTHYECKUX CUTYaIMH, CBA3aHHBIX C IeHiCTBUEM aTMOC(HEPHOTO TaBICHUS.

Habmonenue 3a 00bsiICHEHHEM CyIIECTBOBAHHS aTMOC(ephl Ha 3eMile 1 HEKOTOPBIX IUIaHeTaX WIN
e€ oTCyTCTBUS Ha pyrux miaHerax u Jlyne (MC — reorpadust, acTpoHOMUS).

bazoBoe moHMMaHWE TPUYMH W3MEHEHHS IUIOTHOCTH aTMOC(EpHl C BBICOTOM M 3aBUCHMOCTH
aTMOoc(epHOTO JIaBICHUS OT BHICOTHI.

Pemenne TUNOBBIX pacy€THBIX 3aAad B 1—2 neicTBUS ¢ ONOPOM Ha alNrOpUTM, NPEABAPUTEIBHO
pa300paHHBII COBMECTHO C IeIaroroM Ha pacyéT aTMOC(HEpPHOTO AaBICHHS.

W3yuyenne 1o pyKoBOJICTBOM IieJlarora ycTpoicTsa 6apoMerpa-aHeponaa.




HeiicTBue
sKHIKOCTH U ra3a Ha
NMOTpPyKE€HHOE B HUX
Tes0 (7 4)

Heiicmeue  orcuokocmu  u - 2aza  Ha
nocpyxcénnoe 6 Hux meno. BplTankuparomas
(apxumenoBa) cuia. 3akoH Apxumeoa.
Inasanue men. Bozoyxonnasanue.

Htemoncmpayuu’

1. 3aBUCHUMOCTH BBITAJIKUBAIOILEH CUJIBI OT
0o0béMa MOrpYKEHHOH dYacTH Tela H
IUIOTHOCTH SKUIKOCTH.

2. PaBEHCTBO BBITAJKUBAIOLIEH CHUJIBI BECY
BBITECHCHHOH JKUJIKOCTH.
3. VcnoBue muaBaHMs TeN: IUIABAHUE WIH

HNOTpy’)KEHHE Tel B  3aBHCUMOCTH  OT
COOTHOILEHHS ITIOTHOCTEN Tella U )KUIKOCTH.
Jlabopamopnwvie pabomovl u onvimel.

1.HccnenoBanne 3aBUCMIMOCTH Beca Tella B BOJIE
0T 00béMa MOrpyXEHHOH B KUAKOCTh YaCTH
Tena.

2.0npenenenue BBITAJIKUBAIOIIEH CHIIBI,
JEHCTBYIOIEl Ha Teno, MOrpykKEHHOE B
JKUJKOCTb.

3.IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH
CHUJIBL, IEHCTBYIOIIEH HA TENO B XKHUIKOCTH, OT
MAaccChl Tena.

4.0nbITBI, JIEMOHCTPUPYIOIIUE 3aBUCHMOCTb
BBITAJIKUBAIOIIEH CHJIbI, JEHCTBYIOILEH Ha
TEJNIO B XKUIKOCTH, OT 00BEMa MOrpy>KEHHOH B
JKUJAKOCTb 4YacTH Tejla W OT IJIOTHOCTH
JKUJIKOCTH.

5.KoHcTpyunpoBanue apeoMerpa WK
KOHCTPYUPOBAHHE JIOJKH U ONpeAeneHue eé
Irpy30I0IbEMHOCTH.

Habmonenne 3a 3KcIieprUMEHTAIBHBIM 00HApYKEH COBMECHJIM  C TIEJIaroroMm IBITOB,
MOTPY>KEHHOE B HUX TEJO. JKHUJIKOCTE
Onpeznenernue ¢ omopoil Ha TexHosorudeckyi INIOTHOCTH
JIEUCTBYIOIIEH HA TEJIO, MOrPYKEHHOE B KUAKOCTh.MIAKOCTH.
HaOnromenue 3a mpoBeAeHMEM H  OOCYXKJICE
3aBUCHUMOCTb BBITAJIKUBAIOLIEH CHJIBI, IEHUCTBYIO)
MOTPYKEHHOU B XKHUIKOCTh YaCTHU TeJla U

HccnenoBanue nos pykoBOJACTBOM I€larora 3aBHUC
MOTPYKEHHON B XKHUIKOCTh YAaCTHU TeEJIA. apeoMeTpa
Pemenne THmOBBIX pacu€THRIX 3agad B 1—2
MpeBAPUTEIHLHO Pa300paHHBIA COBMECTHO C I

Apxumerna 1 yCJIOBHS TUIaBaHUS TEl.

KoncTpynpoBanue mnpu nomouy mnegarora u
omnpeesieHue €€ rpy30mnoabEMHOCTH.

JOAKH
KOHCTPYHPOBAaHHUE

Pa3gen S. PaGota u MomHocTh. JHeprus (12 4)

Pa6ora n
MOIIHOCTH (3 4)

Mexannueckas paboTta. MoImHOCTb

Habmonenne 3a 3KCIepruMeHTATBHBIM OTPEIEICHUEM MEXaHNIECKOH paboThl CHIIBI TSDKECTH HPH
MaJIeHUN Tejla W CHIBl TPEHHS TNPH PABHOMEPHOM IIEpEMEIlEeHHH Teja MO TOPU30HTAIBHOM
MOBEPXHOCTH.

Habmronenne 3a nemMoHcTpanueil pacyéra MOIIHOCTH, pPa3BUBaeMON IPH MOJIBbEME 10 JICCTHHIIE.
Pemenne THIOBBIX pacu€THBIX 3a1a4 B 1—2 JEHCTBHS ¢ ONMOPOIl Ha aJrOPUTM, MPEABAPUTEIHHO
pa3o0paHHbIIl COBMECTHO C MIE/IaroroM Ha pacyéT MEXaHMYECKOH paboThl U MOIITHOCTH.




IIpocteie

HpOCTI)Ie MEXaHU3MBI: pbIyar, 6J'IOK,

HavanbHoe monnMaHue BBIMI'PbBIIIA B CUJIC MPOCTHIX MEXaHU3MOB Ha IPpUMEPE pblyara,

MeXaHU3MBI (5 4)

HAKJIOHHas IIIOCKOCTb. Hpaeuﬂo paeroeecust

pviuaea.  Ilpumenenue npasuna  pasHoeecus
pvivaea K 610Ky. «3010moe npasuio» MexaHuxu.
KILJ NPOCTHIX MEXaHU3MOB. IIpocteie

MEXaHN3MBI B OBITY U TeXHUKE. [Jemoncmpayuu
1. Ilpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie padbomovt u onvimul

1.Ompenenenne paboOTBl CHIIBI  TPEHUS TIPH
PaBHOMEPHOM JBIKCHUH Tena o
TOPU30HTAIBHON ITOBEPXHOCTH.

2.UccnenoBaHue yCIOBHI

paBHOBECHSI pbIUara.

3.M3mepenne KIIJI HakIOHHOM IUIOCKOCTH

(37eKTpOHHAs IEMOHCTpALIs).

MOBHMKHOTO ¥ HETIOJIBM)KHOTO OJIOKOB, HAKJIOHHOH IIOCKOCTH. MccnenoBanue

COBMECTHO C II€Iar0rOM YCJIOBHSI paBHOBECHSI pblyara.

OOHapy)XeHHEe TIOf PYyKOBOJACTBOM II€flarora C OMOPOW HA AMJAKTHYECKHH MaTepHanx CBOMCTB
MPOCTBHIX MEXaHM3MOB B PA3IHMYHBIX WHCTPYMEHTAX M MPHCIOCOOICHUAX, UCTIONb3YEMBIX B OBITY H
TEXHUKE, a TAK)Ke B )KUBBIX opranmmax (MC — Onomorus).

Habmronenne 3a 3SKCIEpPUMEHTANBHBIM OKA3aTEIbCTBOM PAaBEHCTBA pabOT MpH NPUMEHEHUH
MPOCTHIX MEXaHN3MOB.

Omnpenenerne oA pykoBoacTeoM negarora KI1/] HakIIOHHOM TIOCKOCTH.

Pemenne THMOBBIX pacuyETHBIX 3amad B 1—2 NEHCTBHA C OMOpPOH Ha alrOPHUTM, NMPEIBAPHTEIHHO
pa300paHHBIIl COBMECTHO C IEaroroM Ha MPHUMEHEHHE MpaBHJla paBHOBECHS phluara M Ha pacdér
KIIA.

Mexanudeckast
sueprus (4 4)

Mexanuueckass dHeprus. Kuumemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00H020
6UOa MexaHuyeckou dHepeuu 8 Opyeou. 3aKoH
COXpaHEHHMs] SHEPI'HU B MEXAHHUKE.

JlabopaTopHble padoThI U ONBITHI.

1. Wzyuenue 3aKOHa COXpaHEeHHUs
MeXaHUYECKOH SHEepPIruu (3nexTpoHHas
JIEMOHCTPAIIHS).

Habmonenue 3a 9KCHEPUMEHTAIbHBIM ONpENENEHUEM  HM3MEHEHHS

KMHETHYECKON ¥ MOTEHIMAIbHON SHEPIHH Tela NP €r0 CKaThIBAHUHY 110 HAKIIOHHOM
IIOCKOCTH.
DOopMyIHpPOBaHHE COBMECTHO C II€JarorOM Ha OCHOBE MCCIEJOBAaHUS 3aKOHA COXPaHEHHUs
MEXaHUYECKOH dHEPIHUU.
[IpencraBinenye npu NOMOIUM IE€Jarora IpaHul] NPUMEHMMOCTH 3aKOHA COXPAaHEHUS SHEPruu.
Pemenne THUMOBBIX PacdETHBIX 3ajad B 1—2 AeHCTBHSA C ONMOPOW HA alrOPUTM, IMPEIBAPUTEIHHO
pa3oOpaHHbBIIl COBMECTHO C IEJIaroroM ¢ MCIOJIb30BaHNEM 3aKOHA COXPAHEHUS SHEPTHH.

PesepBHoe Bpems (3 1)

8 KVIACC (68 4)

TemaTnueckui
0JIOK, TEMBI

OcHoBHoOe cojepkaHue

OcHoOBHBbIE BUABI 1eSITEJILHOCTH yyaluxcs (Ha ypoBHe
Y4YeOHBbIX AeiicTBHI)

Pa3 (ex 6. TenuioBble siBieHust (28 1)




Ctpoenue u
cBoiicTBa
BemecTBa (7 4)

OcHognvle ROJLOJICEHUS.
MONEKYISIPHOKUHEMUYECKOU Meopuu CmpoeHus.
sewecmea. Macca u pazmepvl amomos u
MOJIEKY L. Onvimul, noomeepaicoaroujue
OCHOBHbIE noaoAHceHus MONEKYISIPHO-
KUHEMUYeCcKOl meopuu.

Mogenun TBEPIIOTO,
ra3o00pa3HoOro COCTOSIHUI BEIIIECTRA.
Kpucmannuyeckue u  amopguvie  mena.
Obvachenue ceolicmeé 2a308, dHcuoKocmeu u
meépovix  mel  HA  OCHO8e  NOJOMNCEHUl
MONEKYISIPHO-KUHEMUYECKOTL meopuu.
CMauMBaHUe U KANUWLIAPHbIE S6/1eHUSL.

Tennosoe pacuupenue u cocamue.

JMemoncmpayuu’

KUIKOTO n

1. HabnroneHre GpOyHOBCKOTO JIBIKCHHS.

2.Habmronenue muddysun.

3.HaGmoieHue ABICHUN CMauUBaHUS U
KalMUIIPHBIX SBICHHUH.

4.Hab6nroieHre TeTIOBOTO PacIupeHUsl TeJl.

5./3MeHeHue 1aBiieHus Ta3a IpU U3MEHEHUU
00béMa U HarpeBaHUM MITH OXJIAK/ICHUH.
Jlabopamopnvie pabomot u onvimel.

1.OmBITBl IO OOHAPYXKECHUIO HEUCTBHUS CHII

MOJIEKYJISIPHOTO IPUTSKEHUS (mmm
JIEKTPOHHAS IEMOHCTPALIHSA).
2.0mbITBl O BBIPALIMBAHUIO  KPHCTAIIOB

ITOBapEHHO COJM HITH caxapa.

3.0mpITBI O HAONIOACHHWIO  TEIUIOBOTO
pacIIUpeHus] Ta30B, JKHUAKOCTEH W TBEPIBIX
TeI.

4.OmpeneneHue NaBleHUS BO3Ayxa B OaluioHE
HIMPHIIA.

5.0mbIThI, JAEMOHCTPUPYIOIINE 3aBHCHUMOCTH
JIaBJICHUs] BO3lyxa OT ero oObéMa u
HArpeBaHUS WIIH OXJIAXKICHHS.

6.lIposepra cunomesvl TUHEUHOU 3A8UCUMOCTU
ONuUHbI cmoabuxa JrcuoKoCcmu 8
mepmomMempuyecKkoul mpyoxe om
memnepamypbol.

HaOmionenne W MHTEpHpeTaysi COBMECTHO C MEJaroroM OIBITOB, CBHAETEIbCTBYIOMNX 00
aTOMHO-MOJEKYJIIPHOM CTPOCHHU BEHIECTBA: ONBITHI C PACTBOPEHHEM pa3IM4YHBIX BEILECTB B
BOJIE.

Perrenne THIOBBIX pacyETHBIX 3a7ad B |—2 NeHCTBUSA C OMOPOI Ha alTOPHUTM, IPEIBAPUTEIHHO
pa300paHHBIII COBMECTHO C IENAroroM IO OLCHMWBAHMIO KOJIMYECTBA aTOMOB WM MOJIEKYT B
eIMHALE 00bEMA BEILECTBA.

IIpencraBneHne mHpu IMOMOLIM IEAAarora OPOYHOBCKOTO IBIKCHUS, sBiIcHHA Muddysunm u
pa3IM4Mii MeXay HUMM Ha OCHOBE IOJIOKCHUH MOJIEKYJIIPHO-KUHETHYECKOI TeOpHUu CTpOEeHUs
BEIIEeCTBA.

OObsicCHEeHHE MTPY TIOMOILM Ie/1arora ¢ ONOPOi Ha AUAAKTUYECKUI MaTepral OCHOBHBIX Pa3IHMIHi
B CTPOGHHMM Tra3oB, JKHJKOCTEW M TBEPABIX TEJI C MCHOJb30BAHUEM  IOJOKEHUU
MOJIEKYJIIPHOKMHETUYECKOM TEOPHH CTPOEHUS BEIIeCTBA.

HpOBel[eHI/Ie o pyKOBOACTBOM II€Aarora OIIBITOB IO BbIpalllMBAHUIO KPUCTAJIJIOB HOBapeHHOﬁ
COJIM WJIM caxapa.

IIpoBeneHne COBMECTHO C MEAAroroM M OOBSCHEHHE U3 MPEIOKEHHOIO IMEepedHs BBIBOJOB
OIIBITOB, ACMOHCTPUPYIOIUX KAIUJIJIAPHBIC SABJICHUA U ABJICHUC CMAauUMBaHUA.

OObsicHEeHHE C ONOpPOM Ha TEXHOJOIMYECKYI0 KapTy IMOJ PYKOBOJACTBOM I€arora poju
KanWULIPHBIX SIBJIGHUH JJIsI MOCTYIUICHHS BOAbI B opranusM pacteHudd (MC — Owuoisorus).
HaOmonenue ombITOB 1O HAOMIOACHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH M TBEPIBIX
TeJL.

OOBsiCHEHHE ¢ ONMOpPON Ha TEXHOJIOTMYECKYIO KapTy IOJ PYKOBOJCTBOM I€Aarora COXpaHEHHS
00BEMa TBEPHABIX TeJN, TEKyUECTH JKUIKOCTH (B TOM 4YHCIIE, Pa3HHUIBl B TEKy4eCTH AJIS Pa3HBIX
KHUJKOCTEN), JaBJICHUA ra3a.

HabnroneHune 3a mpoBeieHHEM OIBITOB, JEMOHCTPUPYIOLINX 3aBUCHMOCTh JIaBJICHUS BO3TyXa OT
ero o0béMa W HarpeBaHWs WIM OXJAKICHHUS, M HUX OOBACHEHHE Ha OCHOBE AaTOMHO-
MOJIEKYJISIPHOTO yUEHHUS.

AHanu3 Ipy NOMOIIY NENarora ¢ onopoil Ha UIAaKTHUECKUI MaTepra NPakKTHYECKUX CUTyaluH,
CBSI3aHHBIX CO CBOMCTBaMHM r'a30B, )KUAKOCTEN U TBEPABIX TEIl.




TensoBble Npouecchbl
(21 9)

Temneparypa. Cesaze  memnepamypvl  co
CKOPOCMbIO MENN08020 OBUNCEHUSL HACTHUY,.

Buytpennss sHeprus. Cnocobvi usmeHeHus.
SHYmMpeHHel  9Hepeuu:  menjionepeoaya u
cogepuierue pabomol. Buovl menionepedayu:
MENIONPOBOOHOCHIb, KOHBEKYUS, USTYYEHUe.

Komunuectso TEIUIOTHL. Y nenbHas
TEMIOEMKOCTh  BellecTBa.  [enioobmen  u
mennogoe pagrogecue. YpagHenue mennoozo
bananca.

ITaenenue u omeepoesaHue
Kpucmaiiuieckux gewjecms. Y ielbHas TeIoTa
iaBienus. [lapoobpasosanue u Konoencayus.
Hcnapenue (MC). Kunienue. Y penpHasi TEIIoTa
napooOpazoBaHusl. 3asucumocmo
memnepamypbl Kuneuus. om ammoc@epHozo
daenenus. Brascnocmo 6030yxa.

OHeprust  TOIUIMBA.  YIenbHas  TeIJioTa
CrOpaHHsI.

Tpunyunvt pabomuvl meniosvix osuzameneil.
K1l Menio802o

oguzamens. Tennogvle Ogueamenu u 3auuma,
okpyacaroueti cpeowt (MC).
3axon coxpanenus u npespawjeHus 3Hepeull 8
mennogwix npoyeccax (MC).
Hemoncmpayuu’
1.ITpaBuna u3MepeHus TEMIIEPaTyPhIL.
2.Bunpl Tennonepenayu.
3.OxuaxkieHe TIpH COBEPIICHHH PaOOTHI.
4.HarpeBaHue MpH COBEPIICHUU PabOThHI
BHEIIHUMH CHITAMHU.
5.CpaBHeHHE TEIIOEMKOCTEN Pa3TUUHBIX
BEIIIECTB.
6.HabOnronenne Kumenus.
7.HaGmroieHre TOCTOSHCTBA TEMIIEPaTyphI IIPH
[UTaBJICHUH.
8.Moenu TeTIOBbIX ABUTAaTEIEH.
Jlabopamopnvie pabomot u onvimel.
1. IIposepra eunomeswvl JUHENHOU
3A8UCUMOCTU OJIUHBL CIMOAOUKA HCUOKOCTU
68  mepmomempuueckou — mpybke — om
memnepamypeoi.
2.HabmroneHne n3MEeHEeHUsT BHY TpeHHEH

OO0ocHOBaHHME T10 ITOJrOTOBJICHHOMY aJITOPUTMY COBMECTHO C TE€aroroM NpaBHil H3MEPEHHUs
TeMIepaTypsbl.

CpaBHEHHE PA3IMYHBIX CIIOCOOOB M3MEPEHHS U LKA TEMIIEPATYPhIL.

HabmroneHue 3a NMpoBEAECHUEM ONBITOB, AEMOHCTPUPYIOIIMX H3MEHEHHME BHYTPEHHEH sHepruu
Tena B pe3yJbTaTe Tervlonepeady U padoThl BHEIIHUX CHIL

HaOmionenne 3a  mpoBeneHHWEM — ONBITOB,  OOCY)KICHHE  INPAaKTHUECKHX  CUTYalHWi,
JEMOHCTPHUPYIOINX pa3iM4yHble BHJBl TEIJIONEpefadl: TEIUIONPOBOJHOCTh, KOHBEKIIHIO,
U3ITy4eHUe.

HccnenoBanue ¢ omopodl Ha TEXHOJOTMYECKYIO KapTy IIOJ PYKOBOACTBOM II€AArora SBICHUS
TEII000MEeHa NPY CMEIIUBAaHUU XOJIOJAHON U ropsiueil BOJbI.

HabnroneHne ycTaHOBICHMS TEIUIOBOTO PABHOBECHS MEXAY Topsiuell W XOJOJHOM BOAOIL.
OnpeneneHue 0Opv NOMOIIM INE€Aarora KOJWYECTBA TEIUIOTHl, MOJIYYEHHOIO BOIOM MpH
TEIUIOOOMEHE ¢ HAarpeThiM MeTalUIMYeCKHM OWinHApoM. OmpenereHre MO TaOIHUIe yACITbHOMN
TEIIOEMKOCTH BEILIECTBA.

Pemenue TUNOBBIX pacu€THBIX 3a/a4 B 1—2 NEHCTBUS ¢ OMOPOIl HA aJNrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IEJAaroroM, CBS3aHHBIX C BBIYMCICHHEM KOJIMUECTBA TEIUIOTHI M
TEMI0EMKOCTH IIPH TETUIOOOMEHE.

AHanu3 Opu MOMOIIM IEAarora CUTyalud NPAaKTHYECKOI'O HCIOJb30BAaHUSl TEIUIOBBIX CBOMICTB
BEIIECTB W MaTepHajJoB, HampuMep B LENAX OSHEProcOEpPeKEHUs::  TEeIIOU30JISLus,
9HEprocOeperaroIine Kby, TEpPMOAKKYMYJISITOPBI | T. JI.

HabmroneHue sBIeHUH HCTTapeHNS U KOHACHCAIHH.

Habmronenue 3a ncciiegoBaHHEM IpoIlecca HCIapeHHsl Pa3InYHbIX JKUIKOCTEH.

OOBsICHEHHE TI0 ANTOPUTMY COBMECTHO C MENAroroM SBJICHUN WCHapeHHs M KOHICHCAUU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

Habmrogenne u oOBACHEHHE TIpollecca KHUIIEHHUS, B TOM YHCJIE 3aBHCHUMOCTH TeMIIEpaTyphl
KUIIEHUS OT JaBJICHMUSL.

OmnpenerneHue o TabynIle OTHOCUTENBHON BIaXKHOCTH BO3-AyXa.

HabmroneHue nporiecca IIaBiIeHNs KPUCTAIUTHYSCKOTO BEIIECTBA, HAIPUMED, JTbJIA.

CpaBHeHHE 10 IUIaHY MPU MOMOILM IEJarora MpoLEecCOB IUIABJIEHUS KPUCTAIMYECKUX TeNl U
pa3MsATYCHHS TIPU HaTpeBaHUHM aMOP(QHBIX TEIL.

Omnpenenenue 1o TabyMIe YAEIbHON TEIUIOTHI TUIABJICHUS JIb/A.

OObsicHeHHE 110 cXeMe Tociie 00CYXJISHHUS ¢ MeIaroroM sBICHUH IUIaBJICHUS M KPUCTAILIH3ALIH
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOIO YYEHUS.

Pemenne THNOBBIX pacu€THBIX 3a/1a4 B 1—2 NEHCTBUS C ONMOPOH Ha aNTOPUTM, MPEABAPUTETHHO
pa3o0paHHBIIl COBMECTHO C II€aroroM, CBS3aHHBIX C BBIUMCIEHHEM KOJHMYECTBA TEIUIOTHI B
Tpoueccax TEIUIONEPEAAYN MPHU IUIABJIECHUNM W KPHUCTAJUIM3ALMM, MCIAPEHHM W KOHAECHCALUU.
AHanu3 TpM IOMOIIM Iejarora ¢ ONOpPOM Ha JAMJAKTUYECKUH MaTepual CUTyauuil
NIPAaKTUYECKOI'0 IPUMEHEHHUs SIBJICHUM IUIABJICHUS W KPUCTALUIM3ALMU, HANPUMED, HOJYyUYEHUE
CBEPXYMCTBIX MAaTEPUAIIOB, COJIEBAs TPEJIKA U 1.

AHanmu3 TpH TOMOINM Iefarora pa®oTel M OOBSCHEHHWE NPWHIMINA ICHCTBUS TETIOBOTO
JaBurarens. BbluuciieHHE KOJIMYeCTBAa TEIUIOTHI, BBIACIAIOLIETOCS IPU CTOPAHUU PA3IMUYHBIX
BUA0B TortuBa, 1 KIIJI neuraress.

Ob6cyxaeHne COBMECTHO C MEaroroM AKOJOTHYECKUX IOCIENCTBUN MCIIOB30BAHUS JBUTATEICH
BHYTPEHHETO CTOPAHMUS, TEIUIOBBIX U THApo3aeKTpocTaHnnii (MC — 3KOIOTHS, XUMHS).




SHEPIHH Tejia B Pe3yJbTaTe TEIUIONEepeaaun
1 pabOTHI BHEITHHUX CHIL.
3.UccnemoBanne SBICHUS TEIUIOOOMEHa WpHU
CMELIMBaHUM XOJOJHOM U ropsiuel BOABIL.
4.0npeoenenue Konuwecmea menjomel,
NOJYYEHHO20 6000l Npu MenioodOMeHe ¢
Hazpemvlm Memaiiudeckum YuiuHOPoM.
5.UccnenoBanue npouecca UCIapeHusl.
6.0mpeneneHie OTHOCUTENBHOW  BIAKHOCTH
BO3IyXa.
7.0npedenenue yoenvHOU Meniomol NiAGJ1eHUs
b0a.

Paspen 7. diiekTpuyeckue 1 MArHUTHbIE siBJieHus (37 1)

DyleKTprYecKne
3apsbl.
3apsiKeHHbIE TeJla
U UX
B3auMOJelicTBHE
(7 1)

Onexmpusayus mei. [Ba pona
JJIEKTPUYECKUX  3apsAnoB. BsaumopeiicTBue
3apsOKEHHBIX TeN. 3axon Kynona (3asucumocmo
CUNbL 83AUMOOEUCMBUS 3APANCEHHbIX mel Om

BEIUYUHBL  3APSIO068 U  PACCIOSAHUSL  MENCOY
menamu).
Onektpudeckoe none. Hanpsowcénnocmo

JJIEKMpU4eCcKoco noJjis. Hpuﬂuun cynepno3uyuu

NEKMPUYecKux noneu (Ha  KauyecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps1008.
Onemenmapnuiil INEKMPULECKULL 3aps0.
Cmpoenue amoma. IIpoBOAHUKHU u
JHDJICKTPHUKH. 3aKkoH COXPaHEHHSI
ANEKTPUUECKOTO 3apsijia.

Hemoncmpayuu’

1.D0exTpu3anys Te.

2./IBa poja dAEKTPUIECKUX 3apsIOB U
BSaHMOHCﬁCTBHC 3apsHKCHHBIX TEJIT.

3.YCTpOHCTBO U AEHCTBUE FIEKTPOCKOTIA.

4.DneKkTpocTaTuiecKast HHITy KIS,

5.3aK0H cOXpaHEeHHS ANMEKTPHYCCKUX
3apsIoB.
Jlabopamopnvie padbomul u onvimel.

1. OmBITH IO HAOTIOACHUIO JIEKTPU3AIUN Tell
WHAYKIUEH U IPU CONPUKOCHOBEHUH.

Ha6mronenue 3a mpoBeJieHUEM OMBITOB 110 AJIEKTPU3ALINU Tell IPU COMPUKOCHOBEHHUH U
UHIYKIUEH.

Habmronenune u 00bsICHEHHE € OMTOPOH Ha JUIAKTHUSCKUI MaTeprall B3aUMOJCHCTBUS
OJIHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEI.

OO0BsiCHeHHE TIPH TOMOIIIHY TIeIarora MPUHIIATA TEHCTBUS IIEKTPOCKOTIA.

OOBsICHECHHE COBMECTHO C TI€aroroM SIBJICHHH SJICKTPH3allid TPU CONPUKOCHOBCHUU TEl H
MHIYKUIMEH C HMCIOJIb30BAHUEM 3HAHUN O HOCUTENSAX DSJIEKTPUYECKUX 3apsiioB B BEIECTBE.
PacnioznaBanne M OOBSCHEHHE MO CXEME COBMECTHO C MEJaroroM SIBICHUN SJEKTPU3aluu B
TOBCEIHEBHOM KU3HHU.

HabnroneHne u oOBsICHEHHE C OMOPON Ha TEXHOJOTHUYECKYIO KapTy OIBITOB, HILTFOCTPUPYIOIIHX
3aKOH COXPaHEHHUs 3JIEKTPUYECKOro 3apsja.

HabmroneHne onpITOB IO MOJSIUPOBAHHIO CHIIOBBIX JTHHUH 3JICKTPUIECKOTO TOJIS.
HccnenoBanue 1o pyKOBOJCTBOM IeJarora JAecTBUs 31€KTPUUECKOTO OISl Ha MPOBOAHUKU U
JADJIEKTPUKH







ITocTosHHBINH
3JIeKTPUYECKHIl TOK
(17 g)

DnexTpudecKuit TOK. Yenosus
CYUeCcmeo8aHusl INeKMpUYecKo20 mMokKd.
HcTounmky mOCTOSSHHOTO TOKa. JlecTBHs
AIIEKTPUYECKOTO TOKA (TEIIOBOE, XUMHUUECKOE,
MarHUTHOE). Dnexmpuyeckuil mox 8
AHCUOKOCMSAX U 2A3AX.

Pabotra ¥ MOLIHOCTH BJIEKTPHUYECKOTO TOKA.
3axon [coyna—J/lenya. Dnexmpuueckue yenu
u nompebumenu dIEKMPUHECKOU IHEpSUU 6
Oowimy. Onexktpudyeckas uenb. Cuma ToKa.
Dnekrpuueckoe HampspbkeHune. ConpoTHBIICHHE

TIPOBOTHUKA. Yoenvroe conpomusnerue
eeujecmea. 3akoH Oma Uid ydacTKa IIETH.
ITocnenoBaTenbHOE u napajjieIbHOe
COEUHCHUE TIPOBOTHUKOB. Kopomkoe
3aMblKAHUE.

Hemoncmpayuu’

1.ITpOBOAHMKH U JUAJIEKTPUKH.
2.MoaenupoBaHue CHJIOBBIX

JIMHUH 3JIEKTPHYECKOTO MOJIS.
3.McTOYHUKN OCTOSTHHOTO TOKa.
4. IecTBHS SIEKTPHUIECKOTO TOKA.
5.DNeKTPUUECKHU TOK B )KUKOCTH.
6.1"a30BbIH pa3ps.
7.I3MepeHue CUilbl TOKa aMIIEPMETPOM.
8.MI3mMepenHue 3eKTPUIEeCKOT0 HAPSKeHUS

BOJIETMETPOM.

9.Peoctar u Mara3ut CONpOTUBIICHUH.

Jlabopamopnwvie pabomol u onvimol.

1. UccanenoBanue JIEUCTBUS
AIIEKTPUYECKOTO TIOJIS Ha TPOBOIHUKH H
JUAIEKTPUKU.

2. Coopka 1 npoBepka paboTHI
3NEKTPUUECKON LIENH NOCTOSHHOIO TOKA.

3. M3mepenue 1 perynupoBaHUe CHIIBI TOKA.
4. Usmepenue u

perympoBaHHEe HANPSDKEHUS.
5. Hccnedosanue 3agucumocmu cuibl mokd,

uoyuje2o yepes pesucmop, om
conpomuenenus pesucmopa u
HANPAANCEHUS.

6. Onvimul, demoncmpupyiowue
3a6UCUMOCTIb INEKMPUYECKO20

HabnroneHue pa3iuvHBIX BHIOB JCHCTBHUS IJIEKTPHUYSCKOTO TOKA M OOHAPYKCHHE COBMECTHO C
Ie1aroroM 3TUX BUAOB ACHUCTBUS B IIOBCEIHEBHOM JKM3HH.

COopka Mo CXeMe W HCIBITAHUE IMOJ KOHTPOJIEM Iearora 3JICKTPUYECKOH LEMH MOCTOSHHOTO
TOKa.

Habmronenue 3a eMOHCTpanyeil H3MEPEHHS CIITBI TOKAa aMIIEPMETPOM.

HaGmronenue 3a neMoHCTpamueil H3MepeHUs SJIEKTPUUECKOrO HAMpPSKEHHUs BOJIBTMETPOM.
IIpoBeneHne u OOBACHEHHUE TPU TOMOIIM YYUTEINS OIBITOB, NEMOHCTPUPYIOIIUX 3aBHCUMOCTh
SJIEKTPUYECKOTO COMPOTHUBICHUS MPOBOJHUKA OT €ro JJUHBI, TUIOMAAN OTIEPEYHOr0 CEUeHUs U
Marepuana.

HaGmronenue 3a neMoHCTpalfei ucciaeI0BaHusl 3aBUCUMOCTH CHJIBI TOKa, MPOTEKAIOLIETO Yepes
pe3uCTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

BazoBeie mpencTaBieHWs O TpaBHJIAX CIOXKCHHSA HANPSDKCHHH TPH  TOCIEIOBATEIFHOM
COCIMHEHNH IBYX PE3UCTOPOB.

bazoBrie mpencTaBieHus O TMpaBWIaxX AN CHJIBI TOKa TpU MapauIeIbHOM COEIUHEHUU
pe3uctopoB. HabmiozieHMe AEMOHCTpAIlMKM TMEAarora O CHUTYaIMsIX IOCIEIOBAaTeIBHOIO U
MapajuIeIbHOTO COCIMHEHUS TPOBOIHUKOB B JOMAITHUX JJIEKTPUICCKUX CETSX.

Perrenne THIMOBBIX pacyETHBIX 3a7ad B 1—2 JIEWCTBHS C OTIOPOH HA alTOPUTM, IPEIBAPUTEIEHO
pa3o0paHHBIl COBMECTHO C IIEJaroroM ¢ HCIONb30BaHMEeM 3akoHa Oma u ¢opmyn pacuéra
ANEKTPUYECKOTO COMPOTHBICHUS NPU TIOCICAOBATCIFHOM U TApaUIeIbHOM COCIOMHEHUHN
TIPOBOTHUKOB.

OmnpeneneHre ¢ OMOPOW Ha TEXHOIOTHYECKYIO KapTy IIOJ PYKOBOJACTBOM Iiemarora paOoThI
AJIEKTPUYECKOTO TOKA, MPOTEKAIOIIETO Yepe3 pe3nucTop.

Omnpenenenne ¢ ONOPOM HAa TEXHOJOTHMUECKYIO KapTy TMOJ| PYKOBOJCTBOM Iielarora MOIIHOCTH
AIEKTPHUYECKOTO TOKA, BBIICTAEMOI Ha pe3nuCTope.

HabnroneHune 3a mcciaeqoBaHUEM 3aBHCHMOCTH CHIIBI TOKA 4Yepe3 JIAMIIOUKY OT HampsDKeHUsS Ha
HEMH.

Omnpenenenne ¢ OMOpoi Ha TEXHOJOTHUECKYIO KapTy Mo pykoBoacTBoM negarora KIT

HarpeBaTtes.
Habmonenue 3a HCCIIEIOBAaHUEM TPeoOpa3oBaHUsI SHEPTUH pu
noaséMe rpy3a 3JeKTPOABUTATEIIEM.

OOBsiCHEHHE TIOCTIE PACCYXKICHUS C MEeJIaroroM M COCTaBJIICHUE IUIAHA-KOHCIEKTa YCTPOWCTBA U
TIPUHIINIA JEHCTBUS TOMAIIHUX JIEKTPOHATPEBATENBHBIX TPUOOPOB.

OOBsiCHEHHE TIOCNIe PACCYyXIEHHS C TIeJaroroM M COCTaBJICHHWE IUIaHA-KOHCIIEKTa MPUYHUH
KOPOTKOT'O 3aMBIKaHUs ¥ IPUHITUIIA TEHCTBUS TUTABKUX MTPEeIOXpaHUTEIEH.

Pemenune TUTIOBBIX pacUETHBIX 3a7a4 B 1—2 JEWCTBHS C OMOPOI Ha aJTOPUTM, TIPEIBAPUTEIHLHO
pa3o0paHHBI COBMECTHO C TEIAaroroM ¢ UCTOJIb30BaHueM 3akoHa [xoyns—IJIeHna.

HaGumroieHre BOSHUKHOBEHUS DJIEKTPUUECKOTO TOKA B KUIKOCTH.




CONnpoOmueBeHusl npoeodyuka om ezo







ONUMbL, NAOWAOU NONEPEYHO20 CeHeHUs U
Mamepuana.

7. Ilpogepka npasuna CROJACeHUS
HAnpAdCeHull  npu  Nocae008amenbHOM
coeOuHeHUU 08yxX pe3ucmopos.

8. Ilposepxa npasuna 01a cunvbl MOKa nNpu
napanienbHOM CoeOUHeHUlU Pe3UCcmopos.

9. Onpenenenne pabOTBHl  3IEKTPUIECKOTO
TOKa, UAYILIEro Yepe3 pe3ucTop.

10. OmnpeneneHne MOIITHOCTH
JIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pesucTope.

11. HccnenoBanne 3aBHCUMOCTH  CHIIBI
TOKa, UAYIIEro uepe3 JaMIO4Ky, OT
HanpspKeHUs Ha HEll.

12. Onpeoenenue KIIJ[ nacpesamens.




MarHuTHble
siBJIeHus (6 1)

IlocTostnHBIe MarHuThHl. B3aumoaencTeue
MOCTOSTHHBIX MarHUTOB. Macnummoe noie.
Maenummnoe none 3emnu u e2o 3nauenue 0as
arcuznu Ha 3emne. Onvim Opcmeoa.
Maenumnoe none snekmpuuecko2o moxa.
Ipumenenue snekmpomacHumos 6 mexHuxe.
eticmeue macHumHo20 noisa Ha NPOBOOHUK C
moxom. Dnekmpoosuzamenb NOCMOAHHOZ0
moka. Hcnonv3osanue snekmpoogueameneii 8
TMEeXHUYeCKUX YCmpoucmeax u Ha mpaucnopme.
JMemoncmpayuu’®
1.B3aumopeiicTBrE MOCTOSIHHBIX MarHUTOB.
2.MopaenupoBaHue HEBO3MOXXHOCTH
paslieneHus MoJt0CcoB MarHUTa.
3.MoaenupoBaHre MarHUTHBIX MOJIeH
IIOCTOSSHHBIX MarHUTOB.
4.0nsIT OpcTena.
5.MarsHuTHO€ 1oJie TOKa. DJIEeKTPOMAarHuT.
6.JlelicTBHE MarHUTHOTO MOJISI HA TPOBOAHUK
C TOKOM.
7.27eKTpOoABUTaTENb MIOCTOSTHHOTO TOKA.
Jlabopamopnwvie pabomol u onvimol.
1. HccnenoBanne MarHUTHOTO
B3aMMOCHCTBHUS MOCTOSHHBIX MarHUTOB.
2. N3yuenue MarHUTHOTO
M0JI1 TOCTOSIHHBIX MarHuTOB IpPHU HX
00bEJIMHEHNH U Pa3/IeICHHH.

3. HccrnenoBanue  neiicTBus
ANEKTPHIECKOTO TOKa  Ha
MarHUTHYIO CTPEJIKY.
4. OmnBITH, JIEMOHCTPUPYIOLUE

3aBHUCHUMOCTBH CHJIBI BSaPIMO)IefICTBHH KaTyliKu
C TOKOM H Marb"HuTa OT CHJIBI TOKa H
HampaBJICHUA TOKA B KATYIIKEC.

5. M3ydenue nelcTBUS MAarHUTHOTO MOJIS
HA MPOBOJHUK C TOKOM.

6. Koncmpyuposanue u usyueHue
pabomul s1eKkmMpoosucamerns.

7. Nsmepenue KITQ

ANIEKTPOABUTATEIHHOMN YCTaHOBKH.

UccnenoBanue nox pyKOBOJACTBOM IENAarora MarHUTHOTO B3aWMOJAEWUCTBHS  IOCTOSIHHBIX
MAarHUTOB.

M3yueHne ¢ onopoil Ha TEXHOJOTUYECKYIO KapTy MOJ PYKOBOICTBOM I€Jlarora MarHUTHOTO MOJIs
MOCTOSIHHBIX MarHUTOB MPU UX OOBbESIUHEHUN U Pa3/IeTICHUH.

Ha6mronenue 3a npoBeZieHHUEM OMBITOB MO BU3YaIU3aIMH MOJISI IOCTOSIHHBIX MAarHUTOB.

W3yuenne noa pykoBOACTBOM MeAarora siBJCHHUsI HAMarHUUUBaHUs BEIECTBA.

HccnenoBanue COBMECTHO C IIEAArOTOM JECUCTBUS JEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
Habmronenue 3a mpoBeZicHUEM OITBITOB, IEMOHCTPHPYIOMINX 3aBUCHMOCTD CHIIBI B3aHMOICHCTBHS
KaTyIIKU C TOKOM U MarHuTa OT CUJIbl U HAlpaBJIeHHs TOKA B KaTYIIKE.

AHaM3 TpY TOMOIMM IeJarora CHUTYaIlMi MPAaKTHIECKOTO IMPUMEHEHUS SJIEKTPOMArHuToB (B
OBITOBBIX TEXHHYCCKHUX YCTPOMCTBAX, MPOMBIIUICHHOCTH, MEIUIIIHE).

M3yueHne c omopoil Ha TEXHOJOTHYECKYIO KapTy TMOJ PYKOBOJACTBOM Iefarora JIevCTBUS
MAarHUTHOTO TIOJISl Ha POBOJTHUK C TOKOM.

N3yuenue ¢ onopoii Ha IUAAKTUYECKUI MaTepuall ACUCTBUS 3JIEKTPOABUTaTENs.

M3mepenue comectHo ¢ negarorom KIIJI anexTpoaBurarenbHON yCTaHOBKU.

BazoBbie mpencTaBiIeHNs O Pa3TUYHBIX MPHUMEHEHHUIX JICKTPOJIBUTATENCH (TpaHCIOPT, OBITOBBIE
yCTpOiCcTBa U Ap.).




DJIEeKTPOMATHUTHAA
uHAYKIUs (4 4)

Onvimul Dapaoes. Aenenue
anexmpomacHumuou unoykyuu. Ilpasuno

HpOBeHeHI/IC COBMECTHO C II€AAaroroM OIIBITOB IIO HMCCICOTOBAHHWUIO ABJICHUA 3JICKTpOMaI‘HPITHOI71
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHHUH 3HAYCHUS U HanpaBJICHUA UHAYKIIMOHHOI'O TOKa

Jlenya. Onexmpozenepamop. Cnocobwi
noayuenus 2NIEKMPUYECKOT oHepeu.
DIEKTPOCTAHIIUU Ha BO300HOBJISAEMBIX
UCTOYHUKAX SHCPTHH.
Jemoncmpayuu’
1.WccnemoBanue sIBICHUS 3JIEKTPOMArHUTHON
HUHAYKIUH.
2.0npiTel Dapanes.
3.3aBUCUMOCTH HaIlpaBJICHUS
HHAYKIHOHHOTO TOKA OT YCJIOBHI €ro
BO3HUKHOBEHHS.

4.2neKTporeHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopnsie pabomol u onvimol.

1. OmpITBI MO WCCICIOBAHUIO SIBICHUSL
3HeKTpOMal"HPITHOI71 WHAYKOWUN:
HCCNIEJOBAHUE M3MEHEHMM 3HAaueHUus U
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

PesepBHoe Bpems (3 1)

9 KJIACC (102 )




TemaTu4veckuii 6J10K,
TemMa

OcHoBHOe coep:kaHue

OcHoOBHbIE BUIBI IeSITEJILHOCTH yyamuxcs (Ha ypoBHe
YueOHBbIX AelicTBUI)

Paznen 8. Mexannueckue siBienus (40 1)




MexaHnnyeckoe
JBHIKEHHE U CIIOCOOBI
ero onucanus (10 4)

Mexanunueckoe JBIDKEHHE.
MatepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENBHOCTD MEXaHHIECKOTO

JBKEeHUs. PaBHOMepHOE mpsiMoNMHEHOE

JBIDKeHUe. HepasHomepHnoe npsamonunelnoe

osudcenue.  CpenHas u  MEHOBCHHA

cKOpoCmb  menda  npu  HepasHOMepPHOM

OBUIICEHUU.

VYckopeHue. Pasnoyckopennoe
npamonuHetiHoe  osudicenue.  CBOOOIHOE
nanenue. Onvimot 1 anunes.

Pasnomepnoe dsuoicenue no okpyscnocmu.
Ilepuoo u wacmoma obpawenus. Jluneiinas
U y2n08as CKopocmu.
Llenmpocmpemumenvroe yckopeHue.

JHemoncmpavuu
1.HaOmroieHre MEXaHHUYECKOTO JBHIKCHHUS

TeJa OTHOCHUTEIBFHO Pa3HBIX TeJ OTCUETA.
2.CpaBHeHue nyteit u

TPaeKTOpUH JABIKCHHUA OJHOTO U

TOTO JK€ Tella OTHOCUTEIBHO PAa3HBIX Tel

OTCUETA.
3.13mMepeHne  CKOPOCTH W

MPSIMOJTUHEHHOTO JBIKCHHS.
4.UccnenoBanue

PaBHOYCKOPEHHOTO JIBIKCHHUS.
5.HaGmonenne JBIDKEHHS

M0 OKPY>KHOCTH.
6.HaGmroieHne MeXaHHUYECKHX  SIBJIIEHHUH,

NPOUCXOIAIINX B  CHCTEME  OTCYéTa

«Tenexka» mnpu e€ paBHOMEPHOM U

YCKOPEHHOM  JIBIKCHHH  OTHOCHUTEIHHO

KabmHeTa (PU3HUKH.

Jlabopamopnsie pabomol u onvimol.

1. Koncmpyuposanue mpaxma 0ns pazeona u
OanbHeuuLe20 pagHOMEPHO20 OBUICEHUS
WaApUKa UYL menertcKu.

2.0mpeneneHne cpeaHen

YCKOpEHHUS

IIPU3HAKOB

TCl1a

CKOPOCTH

AHanu3 ¢ IOMOMIBIO MEAarora u O0CYXICHIE PA3IUIHBIX PIMEPOB MEXaHHUECKOTO JABIDKCHHS.
OO6cyXIeHre COBMECTHO C IEaroroM IpaHHIl IPUMEHUMOCTH MOJENIH «MaTepHalibHAs TOUKAY.
Omnmcanne mocie 00CyXICHUS C IMEAArOroM MEXaHWYECKOTO JBIKCHUS Pa3IMIHBIMHU CIIOCOOaMU
(ypaBuenue, Tabnmna, rpaduk).

AHanu3 1OJA PYKOBOJCTBOM TMENArora >KM3HEHHBIX CUTYallWid,
OTHOCUTEJIBHOCTh MEXaHUUECKOIO JBUKCHMUS.

Habnromenne MeXxaHUIeCKOTO JBIDKEHUS Tela OTHOCHTEIFHO PAa3HBIX TeJ OTCUETA.

CpaBHeHuE MyTe M TPAEKTOpUl [BIKEHUS C OMOPOM Ha TEXHOJIOTUYECKYI0 KapTy TOJ
PYKOBOJCTBOM Il€arora OAHOTO U TOTO K€ TeJIa OTHOCUTEJIBHO Pa3HbBIX Tell OTCUETa.

AHanmu3 ¢ moMomIpl0 Teparora Tekcra [ammres 00 OTHOCHTENBHOCTH IIBUIKECHUS; BEHITIOITHEHUE
3a/laHUH MO TEKCTY (CMBICIIOBOE UTEHHE).

[Ipocrelimue BBIMUCICHHUA IO 00pa3Ily CpemHEH CKOPOCTH CKOJBKEHUS OpycKa WIIH ABIKCHHS
HIapyKa Mo HaKJIOHHOU IIOCKOCTH.

AHanmm3 u 0oOCYXACHHE C ONMOpPOH Ha TEXHOJOTWYECKYIO0 KapTy IOJ pPYKOBOACTBOM IIeAarora
croco00B MPHUOIMKEHHOTO OTIPEIEICHUS MTHOBEHHOH CKOPOCTH.

OmnpezeneHue MOCIE PACCYKACHUS C MEAAroroM IO CXeME CKOPOCTH PAaBHOMEPHOTO JBMXKEHHUS
(Imapuka B )KAIKOCTH, MOJICIN SIEKTPUISCKOTO aBTOMOOWIIS | T. 1.).

OrnpeneneHre COBMECTHO € MEJaroroM MyTH, NPOHAEHHOIO 3a JAaHHBIA NMPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJa Mo TpaduKy 3aBHCUMOCTH ITyTH paBHOMEPHOTO JIBIYKEHHUS OT BPEMCHH.

HadanpHbIe ipeicTaBICHNE O TPUHIAIIAX ACUCTBUS MIPHOOPOB, U3MEPSIOIINX CKOPOCTh
(ciIOMETPOB).

[pocreiimme BRIYHCICHAS IO 00pa3Ily IMyTH M CKOPOCTHU IIPU PaBHOYCKOPEHHOM IPSMOIUHEHHOM
JIBIKEHUH TeJa.

OnpeneneHre COBMECTHO € MEAAroromM MNPOMIEHHOrO MyTH M YCKOPEHMs JIBHXKEHHUS Tejla IO
rpaduKy 3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO NPSMOJIMHEHHOTO IBIDKCHHS Telia OT
BpEMEHHU.

OmnpezneneHre ¢ TOMOIIBIO IEAArora yCKOPEHHUs Tejla NPH PAaBHOYCKOPEHHOM [BIDKEHHH IO
HAKJIOHHOH IJIOCKOCTH.

H3mepenue 1o cxeme 1ociie paccykJICHUs C MeAaroroM Meproia M 4acTOThl OOpaIleHus Tea 110
OKPYKHOCTH.

OnpeneneHye HaXOXKAECHUS MO PYKOBOJICTBOM IE€Jarora CKOpOCTH paBHOMEPHOTO JBIKEHHS TeNa
10 OKPY’KHOCTH.

Pemenue THIOBBIX pacyETHBIX 3a/1a4 B 1—2 NEHCTBUS C ONMOPOW HA aTOPUTM, MPEIBAPUTEIHEHO
pa3o0paHHBI COBMECTHO C TMEHaroroM Ha OINpEACICHHE KUHEMATHYeCKUX XapaKTePUCTUK
MEXaHUYECKOTO JIBHXKEHUS PA3IMIHBIX BUJIOB.

PacriosnaBanne W npuHOMIKEHHOE OIMcaHMEe NO o0pasly mocie OOCYXKIEHHS ¢ Melarorom
pPa3IMYHBIX BHJOB MEXaHUYECKOTO IBIDKCHHS B IPUPOJIC W TEXHUKe (Ha MpuMepax CBOOOTHO
MaIAf0IINX TeJ, ABIDKCHHS KUBOTHBIX, HEOSCHBIX TeJl, TPAHCIIOPTHBIX CPEICTB | JP.).

B KOTOPBIX MPOABIIACTCA




CKONIBKCHNST Opycka WM JBHKCHUS
IIapHKa 110 HAKJIOHHOHN MIIOCKOCTH.
3.0mpenenenne  yCKOpPEHHS  Tela  IpHU
PaBHOYCKOPEHHOM JBIDKCHUT 1o
HAKJIOHHOH IJIOCKOCTH.
4.VccnenoBaHuEe 3aBHCHMOCTH IIyTH OT

BpEMEHHU npu PaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HAYaJIbHOM CKOPOCTH.

5.1lposepxa 2unomeswi: ecau npu
DABHOYCKOPEHHOM osudiceHuU oe3
HAYATLHOU CKOPOCMU NYMU OMHOCAMCSL
Kak — psa0  He4emHwblX ~ uucel, MO
coomseememeyroujue NPOMENCYMKU

6pemMeHuU 00UHAKOBWL.




B3aumoaeiicrBue TeJ
(20 v)

IlepBeiii 3akoH HbrooToHa. BTopoil 3akoH
Herotona. Tpetuii 3akon HeroToHa.
IIpunyun cynepnosuyuu cua.

Cuna ynpyeocmu. 3axon [yka. Cuna
MpeHUs: CUna MpeHus CKOJIbICEHUs, Cud
mpenus nokos, opyaue euodbl MpeHus.

Cmma TsDKECTH W 3aKOH BCEMHPHOTO
TATOTEHMUS. YckopeHue cBOOOHOTO
naneHus. JJeusicenue nianem eokpyz Connya
(MC). Ilepsas Kocmuueckas CKOPOCHIb.
Hesecomocmb u nepezpysxu.

PaBHoBecue MaTepHaIbHOMN TOYKH.
Abconromuo meépooe meno. Pasnogecue
meépodoeo mena ¢ 3aKPeniéHHOU  OCbIO

epaujenusl. MoMEHT  CHJIBL Llenmp
mscecmu.
Hemoncmpauyuu

1.3aBUCHUMOCTh YCKOpPEHHsI Tella OT MaccChl
Tejda U JEHCTBYIOLIEN Ha HETO CUJIBI.

2.Ha6mronenne paBeHCTBa CHUII
B3aUMOJICHICTBHH TEI.

3./3MeHeHne Beca Tela NpPH YCKOPCHHOM
JBUKEHUU.
JlaGopaTopHbie paGoThI U ONBITHI.

1.HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHS
CKOJIBXKCHHUA OT CHUJIbI HOPMAJIbHOTO
JIaBJICHUSI.

2.0mpezenenue kod3hduLneHTa TPEHHS
CKOJIB)KCHUSL.

npu

Habnromenne u oOCyXIOeHHE COBMECTHO C II€JaroroM ONBITOB C JBIDKEHHEM Tella IIpH
YMEHBIUICHUH BIUSHUS JPYTUX TeJl, PENATCTBYOUINX ABUKEHHUIO.

AHanu3 Mo cxeMme IMocjie pacCy>kKAEHUs ¢ NMeAaroroM Tekcra ['anuiest ¢ onucaHUEeM MBICIEHHOTO
9KCIIEPUMEHTA, 0OOCHOBBIBAIOIIECTO 3aKOH MHEPIIMH; BBHITIOJIHEHUE 33aJJaHUH 10 TEKCTY (CMBICIIOBOE
YTCHUE).

OO6cyxneHre MoA pPYKOBOJACTBOM TIEAarora BO3MOXKHOCTH BBINOJIHEHHSI 3aKOHA HHEpPLUHM B
Pa3IUYHBIX CUCTEMAX OTCUETA.

Habnromenune u o0cyXIeHnE COBMECTHO C MEIaroroM MEXaHHIECKUX SBJICHUH, IPOUCXOIAIINX B
cucreme orcuéra «Tenexka» mpu €€ paBHO-MEPHOM U YCKOPEHHOM JIBUKCHUM OTHOCHUTEIIBHO
KabuHera pu3nKy.

JIefiCcTBUS C BEKTOpPAaMM CHJI: BBIIOJHEHHE 3aaHUM 10 CJIOXKCHUIO U BBIYMTAHUIO BEKTOPOB.
HaGmionienue 3a mpoBeieHHEM OIBITOB, AEMOHCTPHUPYIOIIUX 3aBUCHMOCTh YCKOPEHUs Tejla OT
MPUIOKEHHON K HEMY CHJIBI U MacChl T€Na.

AHanmum3 u OOBSACHCHHE C OMOPOH Ha TEXHOJOTHMYECKYIO KapTy IOX PYKOBOICTBOM II€Aarora
SIBIIGHUM C MCTIOJIb30BAHUEM BTOPOTo 3akoHa HbroToHa.

Pewenue TUNOBBIX pacyETHBIX 3a1a4y B 1—2 NEHCTBUS C OMOPOI Ha alropuT™, NMPEABAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C IEIaroroM C HCHOJIh30BaHHEM BTOPOTO 3aKoHAa HBIOTOHA W mpaBmIia
CJIOXKEHUS CHJL.

OrnpeneneHre COBMECTHO C MENArOroM XKECTKOCTU NPY>KUHBIL.

AHanu3 cUTyanuii ¢ ONMOpod Ha TEXHOJIOTHYECKYI0 KapTy IOJ PYKOBOJCTBOM IIefarora, B
KOTOPBIX HAOIIOAI0TCS ynpyrue neopManuu, ¥ UX OOBsICHEHHE C HMCIHOJIb30BAHHUEM 3aKOHA
I'yka. Pemienne THUNOBBIX pacu€THBIX 3amad B 1—2 JEWCTBUS C ONOPOH Ha aJrOpUTM,
MpeIBapUTEIHLHO Pa30OpaHHBIA COBMECTHO C MEaroroM ¢ MCIOJIb30BaHKEM 3aKkoHa ['yka.
UccnenoBanne npu NOMOLIM NEAarora 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXEHHUS OT CHIIbI
HOpMaJsbHOTO JaBiieHusi. COBMECTHOE 00Cy K/IeHHE PE3YIIbTaTOB UCCIIEIOBAHMSI.

OmnpeneneHre Moy KOHTPOJIEM Ie/Iarora ¢ ONopoi Ha KOHCIEKT KO3 GHUIIMeHTa TPEeHHS
CKOJIb)KEHHUSL.

N3mepenue ¢ moOMOLIBIO IEAarora CUIbl TPEHUsI MOKOSI.

Pemenne THMIOBBIX pacYETHBIX 3a/1a4 B 1—2 NEHCTBUS C OMOPOI Ha aNTOPUTM, PEABAPUTETHHO




3. Onpenenenue KECTKOCTH MPYIKUHBL

pa300paHHBIN COBMECTHO C TIEIarOrOM C MCIIOBL30BAHUEM (DOPMYIIBI IS CHITBI TPEHUS
CKOJIb)KEHHUSL.

AHanu3 1o cxeme MocJie paccykKIeHus meaarora o ABMKEHUU TeJl TOJIBKO MO/ IeWCTBUEM CHIIbI
TSDKECTH — CBOOOIHOTO nageHus. OOBsSCHEHNE IO PYKOBOJICTBOM IIejarora
HE3aBUCHMOCTH YCKOPEHUS CBOOOHOTO MAICHUS OT MACChI TeJIa.

OrmeHka COBMECTHO C MENAaroroM BEJIHYMHBI CHJIBI TATOTCHHS, NEHCTBYIOMIEH MEXTy IBYMS
TeNaMH (JJ1s1 pa3HbIX Macc).

AHanu3 ¢ onopoi Ha MUAAKTUYECKUNA MaTepHasl JBIKCHHS HEOCCHBIX TE MO JACHCTBHEM CHIIBI
TATOTCHHUS (C UCTIOJIb30BAHUEM JIOTIOJHHUTEIBHBIX HCTOYHHKOB HH(DOPMAITUH).

Pemenne TUMOBBIX pacdy€THBIX 3a7a4 B 1—2 AeHCTBUSI ¢ OMOPOW Ha aNroOpuTM, IpeBAPUTEIHHO
pa3oOpaHHBIA COBMECTHO C MEJaroroM ¢ HCIOJIb30BAaHUEM 3aKOHA BCEMHPHOTO TATOTEHHUS M
hopMyJIBI 715 pacuéTa CHITBI TSHKECTH.

Habnromenue u 00OCyXJA€HHE C IMOMOINBIO IEarora OMBITOB IO H3MCHEHHUIO Beca Tella IpH
YCKOPEHHOM JBUXECHUH.

AHanu3 ¢ TOMOUIBIO [Ie1arora yCIOBUN BO3SHUKHOBEHHS HEBECOMOCTH U MEPETPy3KH.

Pemenne THNOBBIX pacd&THRIX 3a71ad B 1—2 AGHUCTBHS C OMOPON Ha allTOPUTM, MPEIBAPUTEIHFHO
pa3oOpaHHBI COBMECTHO C TIearoroM Ha OIpejaelicHHe Beca Tejla B Pa3jMYHBIX YCIOBHUSX.
AHanu3 ¢ onopoi Ha TEXHOJOTHIECKYIO KapTy IMOJ PYKOBOJICTBOM II€arora CHi, AEHCTBYOLIIX
Ha TeJo, MOKOoAIIeecs Ha OTope.

OmnpezeneHne ¢ MOMOIIBIO TIeIarora IeHTPa TSHKECTH Pa3InIHBIX TeIl.




3aKoHBI COXpaHeHHUs
(10 v)

Umnynec Tenma. Hsmenenue umnyivca.
Hmnynve  cunvl.  3aKOH  COXpaHEHUS
nmnynbca. PeaktuBHoe apmwkenne (MC).

MexaHndeckass paboTa W MOIIHOCTS.
PaGota cun TsDKECTH, ynpyeocmu, mpeHus.
Ceaszb onepeuu u pabomesl. IloTeHnnaNbHASA
SHEPTHS Tena, TIOJHSTOTO Haj
MOBEPXHOCTBIO  3eMIH.  [lomenyuanvhas
oHepeust coicamou npyxcunvl. Kuaetndeckas
sHeprus. Teopema o KUHemu4ecKoll IHepeulu.
3aKOH COXpaHEHUS] MEXaHMYECKOW JSHEPTHUH.
Hemoncmpayuu
1. Ilepenaua HUMITyJIbCa

B3aUMOJACHCTBUH TEIl.

2. IIpeobpazoBanus
B3aUMOJACHCTBUH TEIl.

3. CoxpaHeHHEe HMITyJbca HpPU HEYNPYToM
B3aUMOJCHCTBUH.

4. CoxpaHEeHHE HMITyJbca HpPU aOCOIIOTHO
YIPYTOM B3aUMOJAEHCTBUH.

5. HabnroneHne peakTHBHOTO JBIKCHUSI.

6. CoxpaHeHHEe MEXaHWYECKOI SHEpruu MpH
CBOOOIHOM TaJICHUH.

7. CoxpaHeHHE MEXaHUYECKOIN 3HEPTUU MPHU
JABUXXKCHUU TCja o }IeﬁCTBHeM
NPY>KUHBI.

Jlabopamopnsie pabomol u onvimol.

1. Onpenenenne pabOTHI CHIIBI TPEHUS NPHU
PaBHOMEPHOM  JIBIDKCHMH  Tella  II0
TOPU30HTAIBHON ITOBEPXHOCTH.

2. Onpenenenne padbOThl CHIIBI YHPYTOCTH
IIpU TOJBEME Ipy3a C HCIOJIb30BAHUEM
HETIOJIBH)KHOTO Y TIO/IBI)KHOTO OJIOKOB.

3. M3ydenue 3aKoHa COXPAHEHHs SHEPTHH.

pu

SHEPIUU pH

HaGmonenne u oOCyXkJeHHE C TOMOINBIO IIelarora OIBITOB, JEMOHCTPUPYIOUIUX Iepeaady
UMITyJIbca NPU B3aUMOJICHCTBUM TeJl, 3aKOH COXpPaHEHHs HMMITyJIbCa MPH abCOJIOTHO YHPYIoM U
HEYIPYTOM B3aMMOJEHCTBHH TEIl.

Habnromenne aeMoHCTpaluyl Iemarora CHUTyalliii B OKpY’KalOmIeH JXU3HH C HCIIOJE30BaHHEM
3aKOHA COXPAHEHUS HMITYJIbCA.

Pacno3HaBaHue ¢ omopoil Ha TEXHOJNOTMYECKYIO KapTy MOJ PYKOBOJICTBOM II€Jarora sBICHHs
PEaKTHBHOTO OBMKEHUS B rpupose u TexHuke (MC — Guonorus).

IIpuMeHeHrEe COBMECTHO C MENaroroM 3aKOHA COXPAaHEHHs HMMITyJIbCa AN Pacd€ra pe3ybTaToB
B3aUMOJICHCTBUSL TeNl (HAa NpHMepax HEYNpYroro B3aWMOJAEHCTBUS, YNPYroro IEHTPAIBLHOTO
B3aUMO-JICUCTBHS IByX OJIMHAKOBBIX TEJ, OJJHO N3 KOTOPHIX HEMO-BHXKHO).

Pemenne THNOBBIX pacd€THBIX 3ajad B 2—3 AECHCTBUS C ONOPON Ha allTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IIEJaroroM C HCIOJb30BAHUEM 3aKOHA COXPAHEHUS HMITyJIbCa.
OmnpeneneHye ¢ OMOPOM Ha NUIAKTHYECKUIT MaTepuan paboThl CHIIBI YIPYTrOCTH HPHU MOIbEME
rpy3a C UCIIOJIb30BAaHNEM HETOABM)KHOTO M IIOABHKHOTO OJIOKOB.

H3MmepeHne COBMECTHO C IIEarOrOM MOIITHOCTH.

H3mepeHne ¢ TOMOIIBIO Menarora IOTEHIMAIBHOH OBHEPrHuH ymnpyro aehopMHpOBaHHOMN
npyKuHbl. V3MepeHHe COBMECTHO € MENaroroM KHHETHYECKOW DSHEpruM Telna MO JAJIHHE
TOPMO3HOTO  IyTH. HaOmionenne 3a OKCIEPUMEHTANBHBIM  CPAaBHEHHEM  HM3MEHEHUS
MOTEHLMAIbHON U KUHETUYECKON S3HEPIUM Tena MU JBUKEHUM 110 HAKIIOHHOM MIJIOCKOCTH.
HaGumronenue 3a 3KcriepuMEHTaIbHON POBEPKOM 3aKOHA COXPaHEHUSI MEXaHHYECKOI SHEPTrUuH pu
CBOOO/IHOM TTaICHUH.

[IpuMeHeHre Ha HaYallbHOM YPOBHE, C ONOPON Ha AWAAKTUYECKHMI MaTepHal 3aKOHAa COXPaHEHHUS
MEXaHUYECKOW PHEPIUu JUIsl pacuéTa NOTCHIMAIBHON U KHHETUYECKOM SHEpruil Tena.

Pemenne THNOBBIX pacu€THBIX 3aa4 B 1—2 AEHCTBUS ¢ ONOPON Ha allTOPUTM, MPEIBAPUTEILHO
pa3o0paHHbIIl COBMECTHO C MEJAroroM C KCIOJIb30BAHHEM 33aKOHA COXPAHEHMS MEXaHUYECKOH
SHEPIHU.

Pa3znen 9. Mexanunuyeckue Kojaedanus 1 BoJHbI (15 u)




Mexannueckue
KoJieoanus (7 4)

KomnebOarenpnoe nBmxkenme. OCHOBHBIE
XapaKTCPUCTHKH KoJIcOaHuii: MEepHUOI,
4yacToTa, aMIUIMTyAa. Mamemamuyeckuii u
npyosrcunHelti  masmuuxy.  Ilpespawenue
9HepaUU NPU KONeOAMenbHOM 0BUICEHUU.

3aryxatomme KojeOaHW. BEIHYXICHHBIC
Koyie0anus. Pe3onanc.

Hemoncmpayuu’

1.Habmronenne KoIeOaHmit TEN oz
IEWCTBUEM  CHJIBI TSDKECTH W CHIIBL
YIPYTOCTH.

2.HabmoneHue xosebaHuil Tpy3a Ha HUTH U
Ha Npy’KUHE.
3.HaGmonenue
U PE30HAHCA.
Jlabopamopnwvie pabomol u onvimol.

BBIHY)KJICHHBIX ~KOJICOaHUT

1.0mpenenenre YacToThI u
neprosia Kojae0aHuii ~ MaTeMaTH4ecKOoro
MasiTHUKA.

2.0mpeneneHne  4YacTOTBl M TepHoja
KoJIeOaHUH TNPYXKMHHOTO MasTHUKA (WM
AJIEKTPOHHAS AEMOHCTPALIUSA).

3.MccnenoBanne  3aBUCUMOCTH  IepHOza
KoJie0aHWi MOJBENIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

4.VccnenoBaHue  3aBUCHMOCTH — HEpHOAA
KoJIeOaHUH TPYKUHHOTO MasTHHKAa OT

MAacChI rpysa (nmm AIEKTPOHHAS
JIEMOHCTpAITHS).
5.1IpoBepka HE3aBUCUMOCTHU nepuoja

Konie0aHni Tpy3a, MOJBEIICHHOTO K HHTH,
OT Macchl Irpysa.
6.OmBITHI, TEMOHCTPUPYIOIMINE 3aBHCHMOCTH

rnepuoja KoJebaHui MPY>KMHHOTO
MasTHAKAa OT MAacChl Ipy3a M XECTKOCTH
NPY>KHHBI.

7.13mepeHre  yCKOpeHHUs cBOOOIHOTO
najeHust (v JJIEKTPOHHAS

JIEMOHCTpAITHS).

Habnronenune xonebaHmii mox HefiCTBHEM CHII TSKECTH M YIIPYTOCTH U 0OHapy>KeHHE MPH TTOMOIITH
nejarora NoA0OHBIX KoJieOaHUI B OKpYKaIOIIEM MHUpE.

AHanu3 COBMECTHO C IeJarorom KojeOaHWIl Ipy3a Ha HUTH M Ha mpyxkuHe. OmpeseneHue Mo
ITOPUTMY YaCTOTHI KOJICOAHUH MaTeMaTHYECKOTO U NPY>KHHHOTO MasiTHUKOB.

HaGmonenue u 00bsicCHEHNE ¢ TIOMOILBIO [1e/1arora sIBJISHUs pe30HaHca.

HccnenoBanue ¢ onmopoil Ha aTOPHUTM, IPEABAPUTEIHHO Pa300paHHBIN COBMECTHO C IEIarorom,
3aBHCHMOCTH TIepHo/1a KoJieOaHuil MOIBEMIEHHOT0 K HUTH TPY3a OT JJIMHEI HATH.

IIpoBepka ¢ onopoil Ha TEXHOJOTHMYECKYIO KapTy NOJ PYKOBOJCTBOM IE€Jarora HE3aBUCUMOCTHU
nepro/a KojaeOaHmii Tpy3a, HOABEIICHHOTO K JICHTE, OT MacCHI TPy3a.

HaGmonenue u oOCykJeHHE IO PYKOBOJACTBOM II€Aarora OIBITOB, JAEMOHCTPHUPYIOIIMX
3aBUCHMOCTh MEpUOAa KOJEeOaHWH NPYKUHHOIO MAasTHHUKA OT MAacChl Ipy3a U IKECTKOCTH
npyXuHsl. [IpuMeHeHHe ¢ MOMOINBIO MeAarora MaTeMaTH4ecKoro M NPYKUHHOTO MasTHUKOB B
KauecTBE MOJIENEH JUIsl OIIMCaHUs KOJIeOaHUH B OKPYKaIOIEM MHUpE.

Pemennie TUMIOBBIX pacuy€THBIX 3a71a4 B 1—2 MeHCTBUS ¢ OMOPOW Ha aNropuTM, IpeBAPUTEIHHO
pa3o0paHHBIE COBMECTHO C IIEAAaroroM, CBS3aHHBIX C BBIYHCICHHEM WJIH OLEHKOW YacTOTHI
(mepuona) xoneOaHwi




MexaHn4ecKue BOJTHBI.
3ByK (8 u)

Mexaanyeckue BOJIHEL. CsoiicTBa
MEXaHUYCCKUX  BOJH. [IpodonvHble  u
nonepeyHvlie  OAHbL.  J{numa  607IHBI U

cKopocmy e€ pacnpocmpanerusl.

06Hapy>KeHMe M aHaJIu3 C IOMOIIbIO IeJarora BOJHOBBIX SIBJICHHUI B OKpYIKarmem Mupe.
HaGJ'HOZ[eHI/Ie COBMCECTHO C Ie€aaroromM pacrpoCTpaHCHUS MPOJAOJbHBIX W MOIMCPCUYHBIX BOJIH (Ha
MOZ[CJ'II/I) n 06Hapy>1<eHHe AHAJIOTUYHBIX BUIOB BOJIH B IIpUPOAC (3ByK, BOJAHBIC BOJ'IHI)I).

Brruucnenue B 1—2 JICHCTBUS C OHOpOﬁ Ha aJIrOpUTM, MPCABAPUTECIILHO pa306paHHbH>i COBMCCTHO

Mexanuueckue 6ol 6 meépoom  meie,
ceucmuueckue onnvl (MC).
3ByK. I pomKocmb 38yKa u 8bicoma MmoHa.

Ompadcenue  36yka.  Hngpazeyk  u
VAbMPA3EyK.
Hemoncmpayuu’

1. Pacnipoctpanenue
MIOTIEPEYHBIX BOJIH.

2. HabnroneHue 3aBUCHMOCTH BBICOTHI 3ByKa
OT YacTOTEI.

3. AKyCTUYECKUH pE30HAHC.

MIPOAOJBHBIX n

C MEIaroroM JUTHHBI BOJIHBI B CKOPOCTH PaCpPOCTPAHEHHUS 3BYKOBBIX BOJIH.

Ha6oieHue 3a 9KCIIEpUMEHTAIBHBIM ONpPEeICHUEM TPAHUIL YACTOTHI CIIBIIIMMBIX 3BYKOBBIX
KoJicOaHuii.

Ha6HIOI[eHI/Ie 3aBUCUMOCTHU BBICOTHI 3ByKa OT 4YaCTOThI (B TOM 4YHCJICE C HCIIOJB30BAHHEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

HaGiroienne 1 00bsACHEHHE C TTOMOIIBIO TIearora ABJICHUS aKyCTHYECKOTO pe30-HaHCa.

YreHne COBMECTHO C MEAaroroM OPUTHHATIBHOTO TEKCTA, MOCBAIIEHHOTO HCIOJB30BAHUIO 3BYKa
(win ynpTpasByka) B TeXHHKE (9XOJOKAlHs, yIBTPA3BYK B MEIWIMHE W Jp.); BBIIOJHEHHE
3aJIaHAH TI0 TEKCTY (CMBICIIOBOE UTEHHE)

Pazpnen 10. DiaekTpoMarHuTHOE 1M0J1e M JIEKTPOMArHUTHbIE BOJIHBI (8 1)




DJIEeKTPOMATHUTHOE
noJjie

M JJIEKTPOMArHUTHBIE
BOJIHBI (8 u)

DJIeKTpOMarHuTHOE Toe.
OnexTpoMarHuTHele  BoJHBL.  Ceoticmea
9N1eKMPOMASHUMHBIX BOJIH. Hlxana

9NeKMPOMACHUMHBIX 80H. Hcnonv3osanue
9NeKMPOMACHUMHBIX ~ 80JH Ol COMOBON
ces3U.
DJNeKTpoMarHuTHas mpupoaa
CkopocTb cBeTa. BoTHOBEIE CBOICTBA CBETA.
Htemoncmpayuu’
1.CBoiicTBa 3NEKTPOMATHUTHBIX BOJIH.
2.BonHOBEIE CBOICTBA CBETA.
Jlabopamopnuie pabomol u onvimol.
1. M3y4yeHue CBONCTB 3JIEKTPOMArHUTHBIX
BOIH C  TIOMONIBI0  MOOHMIBHOTO
TeneoHa.

CBCTA.

[MocTpoeHre NPOCTHIX PACCYkICHUIT HA OCHOBE MOATOTOBJICHHBIX BBIPAXKEHUH, 000CHOBBIBAIOIIMX
B3aMMOCBSI3b JEKTPHUUECKOTO U MATHUTHOTO TIOJICH.

HaOnromenue 3a 3KCriepUMEHTAIbHBIM U3Y9YEHUEM CBOMCTB JICKTPOMArHUTHBIX BOJH (B TOM YHCIIE
C TIOMOITBI0 MOOMITBHOTO Tese(oHa).

AHanu3 ¢ MOMOIIBIO [eIarora PeHTTeHOBCKMX CHUMKOB Y€JIOBEYECKOr0 OpPraHUu3Ma.

AHanu3 COBMECTHO C II€AaroroM TEKCTOB, OIMCHIBAIOIINX MPOSIBICHUS 3JIEKTPOMArHHUTHOTO
M3JIyYeHUs] B TPHPOJC: KUBbIC OPraHU3Mbl, M3IYYCHUs] HEOCCHBIX Ten (CMBICIOBOE UTCHHE).
Pacrio3HaBaHue 1 aHAN3 PA3IMYHBIX IPUMEHCHUH 3JICKTPOMATrHUTHBIX BOJTH B TEXHHUKE C OMOPOI
Ha TEXHOJIOTHYECKYIO KapTy O] pPYKOBOJCTBOM II€Jjarora.

Penrenue TUMOBBIX pacu€THBIX 3a7a4 B 1—2 JEHCTBHS C OMOPOIl HA aNrOPUTM, TPEABAPUTEIBHO
pa3o0paHHbIl COBMECTHO C TIEHaroroM ¢ KCHONb30BaHHeM (GOpMyl Ui CKOPOCTH
JJIEKTPOMATHUTHBIX BOJIH, JUTHHBI BOJIHBI H YaCTOTHI CBETA.

Pa3nen 11. CBetoBble siBjeHust (15 u)




3aKkoHbI
pacnpocTpaHeHHs
cBeTa (6 4)

JlydyeBas mozens cBeta. IcCTOUYHUKH CBeETA.
Ipsmonuneiinoe pacnpocmpaneHue ceema.
3ammenuss Coanya u Jlynw. OTpaxeHue
cBeta. Ilnockoe 3epxano. 3akon ompasiceHus
ceema.

[Ipenomienne cBera. 3aKOH IPEITOMIICHHS
cBeta. [lonnoe sHympentee ompasicenue
ceema. Hcnonv3osanue noiHo2o
BHYMPEHHE20 OMPAANCEHUS 8 ONMUYECKUX
€8emoBooax.

Jemoncmpayuu’®
1.Ipsmonuneiinoe

CBeTa.
2.0TpakeHue CBeTAa.
3.Tlony4eHue U300paKeHHI B TNIOCKOM,

BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
4.IlpenomieHue cBeTa.
5.0nTHYECKUI CBETOBO/.

Jlabopamopnsie pabomol u onvimol.

pacrmpocTpaHeHue

1.HccnenoBanune 3aBHCHMOCTH yria
OTpaXKEHHUsT CBETOBOIO Jiyya OT YIia
MajieHusl.

2.U3yuenue XapaKTEPUCTUK
M300paKeHHs1 TpenMera B IUIOCKOM
3epKaie.

3.HccnenoBanue 3aBUCHMOCTH yria

MpCJIOMJICHUS CBCTOBOIO Jiyda OT YyrIJa
MaJicHNUA Ha TPaHUIIC «BO3AYX—— CTCKJIO».

HaGumoneHne oneITOB, IEMOHCTPHPYIOLIUX SBICHHE MPSMOJMHEHHOIO PaclpoCTpaHEHHs CBETa
(BO3HMKHOBEHHE TCHH M MOJYTEHHU), K UX HHTEPIPETALHs ¢ UCIIOIB30BAaHUEM MOHSATHS CBETOBOTO
Jyya.

OObsicHEeHHe W MOJICTIMPOBaHME IMOCNIE PACCYXKICHUS C IEeJaroroM IO CXEMe COJHEYHOro M
JIYHHOT'O 3aTMEHHH.

HccnenoBanue ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJICTBOM IEarora 3aBUCUMOCTH
yIJIa OTPaKEHHsI CBETOBOTO JIy4ya OT yIJia MaJleHusI.

H3y4yeHue ¢ moMomIpio nearora CBOMCTB H300pa)KeHUs B INIOCKOM 3€pKalle.

Habmonenne m oOBsSCHEHHE COBMECTHO C IIEZJATOTOM OIIBITOB IO MOJYYCHUIO HW300paKeHWH B
BOTHYTOM M BBIIYKJIOM 3epkanax. HaOmroneHue n o0bsACHEHHE TIOCTIE PacCy)KACHHS ¢ Mearorom
[0 CXEME OIIBITOB IT0 HPEJIOMJICHHIO CBETA HAa TPAHMIE PA3IUYHBIX CPEJ, B TOM YHCIE OMBITOB C
TIOJTHBIM BHYTPESHHUM OTPaKCHHEM.

HccnenoBanue 1moJ pyKOBOACTBOM II€Jarora 3aBUCHMOCTH YIJIa MPEJIOMIICHUS OT yIJa HaJeHHs
CBETOBOTO JIy4Ya Ha TPaHHIE «BO3LYX—CTEKIION.

PacrozHaBaHHe ¢ MOMOIIIBIO ITearora SBJICHUN OTPaKCHHUS U MPEJIOMIICHHUS CBETa B IIOBCETHEBHOM
JKU3HU. AHAJIN3 U O0BSICHEHHE COBMECTHO C IEIaroroM SIBJICHHS OITHYECKOI0 MUpaKa.

Pemenue TUIOBBIX pacyéTHBIX 3a1a4 B 1—2 NEHCTBUS C ONMOPOH HA aNTOPHUTM, NPEABAPUTEIBHO
pa3o0paHHBIA COBMECTHO € IEAAaroroM C HMCIOJIb30BAHHEM 3aKOHOB OTPA)KEHUS M MPEIOMIICHUS
CBeTa.

JIMH3BI M ONITHYECKHUE
npudops (6 1)

JIunza. Xon nydeii B nunze. Onmuueckas
cucmema gpomoannapama, MUKpoCKona u
meneckona (MC). I'naz xax onmuyeckas
cucmema. bnuzopyxocmv  u
0aIbHO30PKOCID.

Jemoncmpayuu?®

1.Xox mydueii B cobuparomieii JTuH3e.

2.Xox mydei B pacCeHBaIOIeH JIUH3E.

3.Ilomy4enne n300paskeHnit ¢ IIOMOILBIO
JIMH3.

4 .TTpuanum aeictBust poToarmmapara,
MHKPOCKOTIA U TeJIECKOTa.

5.Mopaensb riaza.

[TosrydyeHre o KOHTPOJIEM Tiefarora u300pakeHU ¢ MOMOIIBI0 COOUparoIIel U paccenBaroneit
JIVH3.

OmnpeneneHne ¢ OMOPOM Ha AJITOPUTM pa3pabOTaHHOTO COBMECTHO C II€AAaroroM (OKyCHOTO
PacCTOSHUS M ONTHYECKOW CHIIBI COOMpPAIOIet JIMH3EI.

AHanu3 COBMECTHO C MEJaroroM ycCTpoicTBa M INpPHUHIMIA IEHCTBHS HEKOTOPBIX ONTHYECKHX
mpubopoB: ¢oToanmapara, MUKpockora, Teraeckomna (MC — Guoorusi, acTpOHOMHUS).

AHanu3 ¢ ONOPOI Ha TEXHOJIOTUIECKYIO KapTy IM0JI PyKOBOACTBOM Ie1arora sBIeHUI
OIM30PYKOCTH U TAaTbHO30PKOCTH, MPHHIUMIA NeicTBUSA 09KoB (MC — Guomnorus).




Jabopamopnwvie pabomol u onvimol.

1. [omyuyenne n300pakeHHH c
ITOMOIIBIO0 COOMPAIOIIEH JIMH3BL.

2. Onpenenenue (hoxycHoOro
paccTosHMS M ONTHYECKOW  CHIIBI
coOmuparomeld JUH3BI (WIH DJICKTPOHHAS
JEMOHCTpAIIHS ).

Pa3o:kenne 6eoro
cBeTa B crekTp (3 4)

Pasnoscenue benoco ceema 6 cnexkmp.
Onbimsi Hvromona. Crnoowcenue
cnekmpanbHuix yeemos. [Hucnepcus ceema.

Hemoncmpayuu’

1.Pa3zmosxeHne 6emoro cBeTa B CIIEKT.

2.Iloxy4eHue Gerroro cBeTa MPH CIOKECHUH

CBETa pa3HbIX I[BETOB.
Jlabopamopnsie pabomol u onvimol.

1. OnBITH IO PA3NIOKESHHIO OETIOTO
CBETa B CHEKTP.
2. OnbITH IO BOCIIPUATHIO 1IBETA

MIPEAMETOB IIPH MX HAOIIOICHNH Yepes3
L[BETOBBIC (QUIBTPHI.

HaGumoienue coBMECTHO ¢ IIeJarorom o pasjiosKeHHIo OeJIoro cBeTa B CIEKTP.

Habnromenne u oOBsicHeHHE Ha 0a30BOM YpOBHE IIOJI PYKOBOACTBOM IIEAArora OMBITOB IO
MOy YCHUIO OEJIOTO CBETa IPH CIIOKCHHUN CBETa PAa3HBIX IIBETOB.

[IpoBenenne u OOBSICHEHHE ION PYKOBOACTBOM IIEAarora OMNBITOB IO BOCIPHITHIO I[BETa
MPEMETOB MPH UX HAOJIOJACHUH Yepe3 IIBETOBBIC (PHIBTPHI (I[BETHBIC OUKH).

Paznen 12. KpanToBsle siBiienus (17 u)

Hcnyckanue u
MOTJIOIIEHHE CBETa
aromom (4 4)

Oneimer  Pesepgpopoa W TUTaHETapHAst
Mojzenb aroma. Mogens aroma bopa.
Hcnyckanue u noznowenue céema amomom.
Keaumwi. Jlunetiuamvie cnexmpul.

OO6cyxIieHne ¢ TOMOINBIO Iejarora IEdd OmbIToB Pesepdopraa Mo HMCCIIETOBAaHUIO ATOMOB,
BBIIBIDKEHUE THUIIOTE3 O BO3MOXHBIX PE3yIbTaTaX OMNBITOB B 3aBUCHMOCTH OT INPEANOIAracMoro
CTPOEHHMS aTOMOB, ()OPMYJIMPOBAHNE BEIBO/IOB U3 PE3yJIHTATOB OIBITOB.

OO6cyxieHne ¢ ONopoii Ha TEXHOJIOTHYECKYIO KapTy 10/ PYKOBOACTBOM Iegarora IMpoTHBOPEUHi
IUTaHETapHOM MOJENM aroMa M OCHOBaHMH Juisi TUNoTe3bl bopa o cramuoHapHBIX OpOuTax
3JEKTPOHOB.

Habnromenue coBMECTHO ¢ TIEIarOroOM CIUIOIIHBIX W JTMHEHYATHIX CIIEKTPOB M3JIyUEHHS Pa3IuIHbIX
BemecTB. OOBsICHEHHE C OTOPOH Ha TUIAaKTHYECKUIT MaTeprall IMHEHYAThIX CIIEKTPOB M3JIyYeHUSL.




CTpoeHne aTOMHOIO
sigpa (6 4)

PagnoakTUBHOCTB. Ansgha-, bGema- u
eamma-uznyyenus.  CIpoeHHE  aTOMHOIO
anpa. Hyknonnas mooens amomHo2o A0pa.
Hzomonwi. Paduoaxmugnule npespauyenus.
Ilepuoo nonypacnaoa amommuix adep.

JHemoncmpavuu
1.CrieKTpbl U3JTyYeHHUs ¥ TOTJIOIICHHMSI.
2.CrexTpsl pa3nuyHbIX T'a30B.
3.CnexTp BoJOpOIa.
4.HabmtoieHue TPEKOB B

Bunscona.

Kamepe

OO6cy>XIeHHe COBMECTHO C IIeIaroroM BO3MOYKHBIX THIIOTE3 O MOZENSAX CTPOSHHUS AApa.
OmnpeneneHye IO CXeM€ C HCIOJb30BAaHHEM METOJIMYECKOTO Marepuaja MOJ PYKOBOJICTBOM
mejarora cocraBa sifep MO 3aJaHHBIM MAacCOBBIM M 3apsJOBBIM YHCJIaM U IO IOJIOKCHUIO B
nepuoanueckoi cucreme aneMeHToB (MC — xumus).

AHanu3 ¢ onopoil Ha TEXHOJOTHYECKYIO KapTy O] PYKOBOACTBOM II€/Iarora M3MEHEHUs COCTaBa
s7pa U €Tro IOJIOKEHUS B IEPHOANYECKON cucTeMe npu -paguoaktuBHOCTH (MC — xumus).
HccnenoBanue ¢ HOMOIIBIO MEAArora TPEKOB ~4adCTHIL T10 TOTOBBIM (oTorpadusim.

HaGmonenne 3a JeMOHCTpauueidl paOOThl W3MEpEHUs paJUallMOHHOTO (OHa C MOMOUIBIO
JO3UMETpPa, OLICHKA €r0 HHTCHCHUBHOCTH.

AHanu3 COBMECTHO C MEIaroroM OHOJOTHYECKHX HM3MCHEHHUH, MPOUCXOAAIINX IOX AeHCTBHEM
pannoakTuBHBIX m3nydeHnid (MC — Onomorus).

Jlabopamopnwvie pabomol u onvimol.
l.Habnrooenue CnIOWHBIX U JUHEUYAMbIX
CNEKMPO8 U3LYy4eHUsL.
2.UccnenoBanue TPEKOB: U3MepeHue
SHEPTUHM YacTUIBI MO TOPMO3HOMY IIyTH
(mo Qororpapmsam) (WIM  AIEKTPOHHAS
JIEMOHCTpAITHS).

HaGmonenue neMoHcTpanuu 00 UCIOJIb30BaHUE PaAMOaKTHBHBIX W3TydeHuid B Menuiuae (MC —
Ouomorus).

SAnepublie peakuun (7
9)

SnepHbie peakuuu. 3aKOHBI COXpPAHCHUS
3apsAIOBOTO0 M MAacCOBOTO YHCEN. JHepaus
ceasu amommuvix s0ep. CeaA3b maccol U
onepauu. Peaxyuu cunmesa u denenus sa0ep.
Hcmounuxu snepeuu Connya u 36é30 (MC).

Snepnas JHEPreTHKa. Leticmaust
DPAOUOAKMUBHBIX — UBIYHEHULl HA  Jicusvle
opeanusmwvl (MC).

Jemoncmpayuu

1. Pabora cuérumka

VMOHM3HUPYIOIIUX H3JTyYEeHHUH.
2. Perucrpanus usnyuenus
TIPUPOJTHBIX MUHEPAJIOB U MIPOTYKTOB.
Jlabopamopnuie pabomol u onvimol.

1. M3mepenne pagnoakTHBHOTO (oHA (MM

DJICKTPOHHAsA I[CMOHCTpaL[I/ISI).

Pemenne TUMOBBIX pacuy€THBIX 3a7a4 B 1—2 AeHCTBUS ¢ OMOPOi Ha alNTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO C IEAAarOrOM C HCIIOJIE30BAaHMEM 3aKOHOB COXPAHEHHUS MACCOBBIX H
3apsOBBIX YHMCENl Ha OINpEAENICHUE PEe3yJbTAaTOB SAEPHBIX PEaKLUMH; aHAIU3 BO3MOKHOCTH WIH
HEBO3MO>KHOCTH S1IEPHOM PEAKIIMHU.

OreHKa C MOMOINBIO TE€arora SHEPTUH CBS3H SAAEp C HMCIOIB30BaHHEM (HOpMyJsl DUHINTEHHA.
OOcyXIeHHe COBMECTHO C  IEAAaroroM  IIePCIIEKTHB  HCIOJB30BAHUS  YIPABIIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

OO0cyXIeHre COBMECTHO C IMEAAaroroM IPEHMYIISCTB M JKOJOTHYECKUX IMPOOJeM, CBA3aHHBIX C
snepHoi 3HepreTrKol (MC — 3Konorns).

IMoBTOpHUTEIHLHO-00001IAIOIIMIT MOTYJIb (9 4)




CucremMaTnsans 1
0000meHne
MIPEAMETHOTO
COZIepKaHUS U OIIBITA
JeATeIbHOCTH,
puoOpe-TEHHOTO MPH
N3y4YEeHUH BCETO Kypca
¢bu3nKn

O06o0merne conepkKaHusl KaXIoro U3

OCHOBHBIX  pasJelioB  Kypca  (DU3HKHU:
MEXaHHUYECKHE, TEIJIOBBIE,
3JIEKTPOMAarHUTHbIE, KBAaHTOBBIC SIBJICHHUS.
Hayunsrit METOJ  MO3HaHUA WU €ro

peanuzanys B (QU3MYECKUX HCCIIEIOBAHHSIX.
CBs13b (M3UKU U COBPEMEHHBIX TEXHOJOTHH
B 00JIacTH nepegayn HHPOpPMAIHH,
9HEPIreTHKE, TPAHCIIOPTE

BemmonHeHne ¢ moMompro  mejarora  yueOHBIX  33aHWH, TPEOYIOIMX JIEMOHCTpPAIMU
KOMIICTEHTHOCTEH, XapaKTEepU3YIONIMX E€CTECTBEHHOHAYYHYI0 TPAaMOTHOCTB: IPHMEHEHHS
MOJTyYEHHBIX 3HAHWUH U1l HAYYHOTO OOBSICHEHMs] (PM3NYECKUX SIBJICHUI B OKpY’Karollei npupoje
Y MTOBCEHEBHOM KM3HU, a TAK)KE BBIBICHNS (PM3MIECKUX OCHOB Psijia COBPEMEHHBIX TEXHOJIOTHH;
MPUMEHEHNST OCBOCHHBIX SKCIIEPUMEHTAIBHBIX YMEHHH VIS NCCIEIOBAaHNS (PU3NYECKUX SIBICHUH,
B TOM YHUCJIE AT IPOBEPKH I'MIIOTE3 U BBIABICHUS 3aKOHOMEPHOCTEI!.

Pewenue TUNOBBIX pacyETHBIX 3a7ad B 1—2 [EHCTBUSA C ONOPOM HA aJIrOPUTM, MIPEIBAPUTEIBHO
pa3o0paHHBIl COBMECTHO C TEIAaroroM, B TOM 4YHCJE IpENNoiararlinX HCIOIb30BaHNE
(hu3MuecKoit MOJETIM M OCHOBAHHBIX Ha COJIEPKAHUM PA3IMYHBIX Pa3/esioB Kypca (GU3HKH.

TEMATHUYECKOE INTAHUPOBAHUE

7 KITACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3/ie/ioB U TeM Konrpoabubie | IlpakTuyeckue | (uuppossnie)
n/n MPOrpamMmmbl Bcero padoThI padoTbI o0pa3oBaTtejibHbIE
pecypcbl
Pazgen 1. ®usuka u e€ posib B NO3HAHUU OKPYKAKIEr0 MUPa
bubmnoreka IIOK
11 Du3HKa - HAYKa O IPUPOAE 2 https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
1.2 Qu3iIeCKHe BEITTHHEL 2 1 https://m.edsoo.ru/7f416194
. bu6nmorexa LIOK
1.3 EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pasnen 2. [lepBoHayaibHbIe CBeAeHUS 0 CTPOCHHH BelllecTBa
but6mmorekxa [IOK
2.1 Ctpoenne BelecTsa 1 https://m.edsoo.ru/7f416194
JIBr>keHre U B3aMMOJICHCTBHE YaCTHI] bubanoreka LJOK
22 BEIIEeCTBA 2 1 https://m.edsoo.ru/7f416194




bu6nmoreka [IOK

2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMo/ielicTBUE TeJl
bubnmoreka [IOK
3.1 MexaHuecKoe IBHKEHHC 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hnepiys, Macca, IIOTHOCTS 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Buzsl ci 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
Hasnenue. Ilepenaya gaBneHus: TBEPALIMU bubnuoteka [JOK
4.1 TEIaMH, )KUIKOCTIMHU U ra3aMu 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.2 HlaBieHne KuaKocTH 5 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATMOChEpHOE N1aBIeHNe 6 https://m.edsoo.ru/7f416194
JlelicTBrE )KUJKOCTH U ra3a HA MOTPYKEHHOE B bubnmoreka [JOK
44 HUX TENO 7 https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3nea 5. PaGora n MOIIHOCTB. DHeprus
! PaG bu6mmorexa [IOK
5. ad0Ta M MOHIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
5.2 [IpocThie MEXaHU3MBbI 5

https://m.edsoo.ru/71f416194




bubmuorexa [JOK

5.3 Mexanuieckas sueprus 4 1 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
8 KIIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
HaunmMeHnoBaHue pa3iesioB H TeM HdpoBLIe
Ne i/mn pad Konrtpoabnsie | IIpakruyeckue (unp )
NMPorpamMMbl o0pa3oBaTejibHbIE
Bcero padoThbI padoThbI
pecypcbl
Pa3pen 1. TenioBblie AiBJICHUSA
5 bubmmoteka IIOK
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1 ce
bubmmoteka IIOK
1.2 Terutoble npouecce! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DIIEKTPUYECKHUE 3apsibl. 3apsHKEHHBIE Tena U bubnuotexa [JOK
2.1 HUX B3aNMOJICHCTBHE 7 1 https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [ToCcTOAHHBIN NEKTPUUECKUN TOK 20 1 7 https:/m.edsoo.rw/7f418 1 ce
but6mmorexa [IOK
2.3 MarauTHBIE SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f418 1 ce
but6mmoreka [IOK
24 DJIEKTPOMArHuTHAsT MHIYKIHS 4

https://m.edsoo.ru/7f4181ce




Hroro no pazgeny 37
PesepsHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
9 KJIACC
KoaundecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHmue pa3aesioB H TeM ndpoBbie
Ne ii/m pasi Kontpoabnsie | IIpakruyeckne (unbp )
NMPOrpamMmbl o0pa3oBaTtejibHbIE
Bcero padoThbI padoThbI
pecypcsl
Paznen 1. MexaHu4YecKHe siBJEeHHS
MexaHnueckoe IBMKEHHUE U CITOCOOBI €0 bubnmorexa LIOK
1.1 ONHCAHUS 10 1 https://m.edsoo.ru/7f41a4a6
. bubmmoreka IIOK
1.2 Bsaumoneicreue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6nunorexa LIOK
1.3 3aKOHBI COXpaHCeHNs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znea 2. Mexannueckue KoJ1e0aHUA U BOJIHBI
but6mmorexa [IOK
2.1 MexaHnueckue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
2.2 MexaHn4eckne BOJHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f4 1a4a6
Hroro no pazgeny 15

Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI




BHGKTPOMaFHI/ITHOC I10JIE u

bu6nmorexa [IOK

3.1 3JIEKTPOMATHUTHBIE BOJIHBI 6 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3jnen 4. CBeToBbI€ AABJIEHUSA
bubnunorexa LIOK
4.1 3aKOHBI paclpOCTPAHEHHUS CBETA 6 2 https:/m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
4.2 JIMH3BI 1 onTHYECKHE TPUOOPHI 6 3 https:/m.edsoo.ru/7f41ad4a6
bubnunoreka LIOK
43 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https:/m.edsoo.ru/7f41ada6
Wroro no pazneny 15
Paznen 5. KBanTtoBble siBJIeHUSA
bu6nmorexa LIOK
5.1 Hcnyckanue v morjiomeHne cBeTa aroMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmmoreka IIOK
5.2 Crpoerpe aToMHOTO s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
5.3 Sneprrie peaxim 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbHO-00001aI0IIM I MOYJIb
[ToBTOpEeHME U 006001IIEHUE COACPKAHIS bubnmoreka [JOK
6.1 Kypca ¢usuku 3a 7-9 knace ? https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

O®u3zuka — Hayka O MpHpoJe.
SIBaeHus mpupoIbI

dusznueckue sBICHUS

Puznyeckue BEJINYMHBI U UX
U3MepeHue

VYpok-uccnenosanue "OnpenencHue
IICHBbI JCIICHUA IKaJIbl
U3MEPUTENLHOTO MPUdopa.

Meroasl  Hay4HOro  IMO3HAHUS.
Onucanne GU3NYECKUX SIBICHUN C
HOMOIIBIO MOJIETIEN

bubmmoteka IIOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "M3mepenne
00BbEMa KUIKOCTH U TBEpAOTO Tema"

Ctpoenne BemectBa. OIBITHI,
JIOKa3BIBAIOIINE  JTUCKPETHOE
CTpOEHHE BEIeCTBa

but6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC qacTull BEICCTBa

but6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenosanue "OuneHka
JaMeTpa aToMa METOJIOM PsIIOB (C
UCTIONIb30BaHueM ¢ororpaduii).”

10

Al"pel"aTHBIe COCTOAHHA BCUICCTBA




11

Oco0eHHOCTH arperaTHbIx
cocTtostHM Boxbl. O000ILIEHHE 10
paszneiny «IlepBoHavaIbHBIC
CBEJICHHSI O CTPOCHHH BEIICCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0378

MexaHn4ecKoe JIBHOKCHUE.
12 PaBHOMEPHOE M HEPaBHOMEPHOE bubmuorexa IIOK
JBIKEHHE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 Cxopocrs. EpHEIE CkopocTH https://m.edsoo.ru/ff0a079¢c
bubnunoreka LIOK
14 Pacuer nmyTu 1 BpeMeHU ABUKEHUS https://m.edsoo.ru/f0a0acd
Wnepuus. Macca — mepa Bbu6mmoteka [JOK
15 HHEPTHOCTH TENI https://m.edsoo.ru/ff0a0c10
16 [ImotHOCTH BemiecTBa. Pacuer Mmacchl
1 00bEMa TeJIa TI0 €ro INIOTHOCTH Bubmmorexa [IOK
https://m.edsoo.ru/ff0a0fee
17 JlaGoparopHas paboTa
«OmnpeneneHue MIOTHOCTH TBEPAOTO
Tea»
Pemenne 3agau o treme "I110THOCTD bu6nmorexa LIOK
18 BemiecTna" https://m.edsoo.ru/ff0al23c
Cwia Kak XapaKTepHUCTHKa
19 B3anmMoercTBug Teia. Cuna
ynpyrocti. 3akoH ['yka
20 JlabopatopHast pabora «M3ydenue

3aBHCHUMOCTH
pacTspkeHus(aedpopMaim)
IPY>KUHBI OTIIPUIIOKEHHON CHIIBD»




[[IBneHue TaroTenus. Cuiia TsSHKECTH

21
CBs3b MEXKIYy CWIOW TSKECTH U
22 maccoii Tena. Bec tena. Pemenue bubmiorexa [OK
3amad o Teme "Cria TsoKecTH" https://m.edsoo.ru/ff0al778
23 Cuna TSKeCTU Ha JIPYyTHUX IJIaHeTax.
dusnyeckne XapaKTEPUCTHKU Bubsmorexa [IOK
WIIAHET https://m.edsoo.ru/ff0al1502
o4 bubnunoreka LIOK
Hsmepenne . JlunamonmeTp https://m.edsoo.ru/ff0al8cc
) bubnuoreka [IOK
5 Bec rena. HesecomocTs https://m.edsoo.ru/ff0al778
26 CrnosxeHue ByX CUJI, HaIIPaBJIEHHbIX
TI0 OJIHOM IIPSMOIA. Bubmmoreka [OK
PaBHoelicTBYOMmAs CHJT https://m.edsoo.ru/ff0ala70
5 Pemenue 3agau mo reme
7 "PaBHOzelMcTBYIOImAs cui'”
Cuna Tpenust u e€ BHUIbl. TpeHHE B bubnuoreka [{OK
28 IIPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHast pabora «M3ydeHnue
3aBUCHMOCTH CHITBI TpEHHUS
p bubnunorexa LIOK
CKOJIB)KEHUS OT CHJIbl JIaBJICHUS U hitps.//m.edsoo.ru/ff0al cc8
Xapaxkrepa CONPUKACAIOLIUXCS
ITIOBEPXHOCTEI
” Pemienne 3agau Ha omnpezeneHue

PaBHOJICUCTBYIOLIEH CUIIBI




Penrenue 3amaud mo remam: «Bec
tenay, «I'paduueckoe n3o0pakeHne

bu6nmoreka [IOK

31 ey, «CHIIbh», https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CUI»
KoHTtposbHas paboTa mo Temam:
«MexaHUYeCcKOe IBUIKCHUCY,
32 «Macca, III0THOCTBY, «Bec Temay,
«I"padudaeckoe n300pakeHUE CUID»,
«Cub»
Jasnenue. CriocoObl yMEHbILICHUS U bubmuoreka [{OK
33 YBEIUYEHUS aBICHUA https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD
34 JIaBJICHUS Ta3a oT 00bEMa, Bubmmorexa LIOK
TeMITEpaTyphI https://m.edsoo.ru/ff0a2376
Ilepenaua naBiieHUs TBEPIABIMU
35 TEeJIAMH, XUIKOCTAMH H Ta3aMH. Bu6moreka [IOK
3akon TTacKas https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )XUAKOCTH U rase,
BBI3BAHHOE JICHCTBUEM CHJIBI TSKECTH Bubnuoreka [LIOK
https://m.edsoo.ru/ff0a2718
Pemenue 3anau o teme «/laBneHue B bubmuoreka [{OK
37 JKHAKOCTH U raze. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826
18 Coof but6mmorexa [IOK
OODIIAOLUECS COCY IBL https://m.edsoo.ru/ff0a2970
5 bu6nunorexa LIOK
39 T'napasmiieckui npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi

JKAUIKOCTHBIN HAacocC




ATmochepa 3eMiIH U IPUIHUHBL e

bubnunoreka LIOK

41 CYLLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
Bec Bozmyxa. AtmocdepHoe bubmmoreka [JOK

42 JlaBJIeHNUE https://m.edsoo.ru/ff0a2b5a
N3mepenune atMochepHOTO JaBICHHUS. bubmmoreka [JOK

43 Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTH aTMOC(EepHOTO
JIABJICHUS OT BBICOTHI HAJl YPOBHEM Bubnuoreka [LIOK
Mopst https://m.edsoo.ru/ff0a2fc4
bapomerp-anepous. AtmochepHoe bubmmorexa [JOK

45 JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemienne 3amay  mo  Teme "

46 AtmocdepHoe naBieHue"

47 JlelicTBuEe XKUAKOCTA WU Ta3a Ha
NOTPY)KEHHOE B  HHX  TeJo. Butmorexa [IOK
ApXHMeJI0Ba cuna https://m.edsoo.ru/ff0a3276
JlaGoparopHas paboTa
«OmnpeneneHre BhITAIKABAIOIIECH bu6nmorexa LIOK

48 CHUJIbI, ICMCTBYIOLIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTb)»
JlaGopaTopnasi pabotra 1O Teme
«HccnenoBanne 3aBUCUMOCTH Beca
Tena HB BoJle OT  00béMa bubmorexa OK

49 a . g https://m.edsoo.ru/ff0a3514
MOTPY>KCHHOM B JKHUIKOCTh YaCTH
Tena»

but6mmoreka [IOK
50 IInaBanue Ten

https://m.edsoo.ru/ff0a3a96




51

JlaGopaTtopHnas pabota
"KonctpyupoBaHnue apeoMeTpa WU
KOHCTPYUPOBaHUE JOJIKH u
OIpeJIeIICHUE eé
rpy3onoabéMHOCTH"

52

Pemrenne 3a4a4 110 TEMaM:
«IInaBanme CyIOB.

BosznyxomnaBanue», «/laBenue

TBEPALIX TCII, )KI/I,Z[KOCTCI‘/‘I Hu ra3oB»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponbHas pabora mno teme
«JlaBneHue  TBEpABIX  Ted,
JKHJAKOCTEN U Ta30By

54

Mexanuueckasi pabora

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3{82

55

MomHocTts. EaquHuiier MoniHocT

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3{82

56

Vpok-uccinenopanue  "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpHU
MoaBEME IO JecTHUIE"

57

IIpocTeie MexaHnu3MBbl. Peryar.
PaBHOBecue cuit Ha ppruare

58

Pbluaru B TexHuke, OBITY U
npupoze. JlaboparopHast pabora
«Hccnenosanue YCIIOBUM
paBHOBECHSI pbIyara

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a478¢e

59

Pemenue 3aga4d mo reMe «Y CIIOBUS
paBHOBECHSI pbIyara

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6




60

Koaddumuent nonesHoro nercTBust
Mexanusma. Jlaboparopnas pabora
«M3mepenue KII/] HakinoHHOM
IIOCKOCTH

0.5

61

Pemenne 3amau mo teme "PaOora,
MortHocTh, KIT/"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas dHEprusl.
Kunerndeckas n noreHuuanbHas
SHEPTHUs

bubmuoreka [{OK
https://m.edsoo.ru/ff0a4252

63

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

Y PpOK-3KCIIEpUMEHT o TeMe
"OKCHepUMEHTaIbHOE OIpPEEICHNE
HU3MCHCHUA KHHETHYECKOM n
MOTEHIUAIBHOU DHEPIruu npu
CKaTBIBAHWM Tejla II0 HAaKJIOHHOH
MJI0CKOCTH"

65

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTH»

66

PesepBHslit ypok. Pabota ¢ Tekctamu
mo TeMe "MexaHndeckoe JBMKeHne"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adeebd

67

Pesepsubrit ypok. PaboTta ¢ Tekctamu
o reme "JlaBneHue TBEPABIX Tell,
JKUJIKOCTEN 1 ra3oB"

bubnmnorexa LIOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBublii  ypok. PabGora ¢
TekctaMu 1o Teme "Pabora.
MomHocTts. DHeprus"




OBIIEE KOJIMYECTBO YACOB 110

TIPOTPAMME 68 3 12
8 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Kourpoabnubie | IIpakTuyeckue Aara II;I(])[)OBBIG
n/n Beero paGoTHi paGoTHi u3ydyeHusi | oOpa3zoBaTe/bHbIE
pecypchl
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH bubnuorexa [JOK
W WX ONBITHBIE MTOTBEPKIACHUS 1 https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, JKUAKOTO U
ra3000pa3HOro COCTOSHHI BEIECTBA 1 bubnuorexa TIOK
https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM
4 BEIIECTBA Ha OCHOBE II0JIOKEHUN 1
MOJIEKYJIIPHO- KHHETUYECKON TEOpUU
Kpucrannuueckue u amopdHbIie Tena bubnmoreka [JOK
5 1 https://m.edsoo.ru/ff0a5800
CmaunBaHue W KaOWUIAPHOCTb. bubnnorexka [JOK
6 IToBepXHOCTHOE HATSIKEHUE 1 https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TermoBoe pacliupeHue U cokaTue 1 https://m.edsoo.ru/f0a5a26
8 Temneparypa. CBA3b TeMIepaTypbl
CO CKOPOCTBIO TEINIOBOTO JBUKEHUS 1
YacTUIL




Buaytpennsis  sHeprus.  CrocoObl

bu6mmoreka [IOK

TCIJIOTA CTOpaHUsA

? W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60
10 B bu6mmoreka [IOK
MABL TeIUIonepeatin https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTnueckoe
WCIIOJIb30BAHHUE TEMIOBBIX CBOMCTB bubnmoreka [JOK

11 BEIIECTB U MAaTEPUAIIOB B LIENSAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexkeHus"

KommaecTBo TemnoTel. Y nenbpHas bu6mmoreka [IOK

12 TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIJIOBOTO OalaHca.

13 Temnoobmen u TEIIOBOE bubmiorexa [IOK
paBHOBeCHe https://m.edsoo.ru/ff0a7088
JlaGoparopHas paboTa
"HMccnenoBaHue IBIEHUS bu6nmoreka [JOK

14 TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konuyecTBa TEMIOTHI,
HEOOXO0IUMOTO JIJIsl HArPEeBaHUS Tea

15 Y BBIACIIIEMOT0 UM MPU OXJIAXKIECHUU

16 JlaGopatopHas pabota
"Onpenenenre  yIeIbHOM bu6miorexa [IOK
TEII0EMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOILJIMBA. VY nenbHas bubnmoreka [JOK

https://m.edsoo.ru/ff0a7b5a




18

[InaBnenne n OTBCPACBAHUC
KPpUCTAINIMYECKUX TCII. yI[eJ'IBHaH
TCIIJIOTA IJIaBJICHUA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a71d2

19 JlaGopaTtopHnas pabota
"OnpeneneHue yAEIbHOH TEIJIOTHI bubmuorexa LIOK
" https://m.edsoo.ru/ff0a72fe
IUTaBJICHUS JIbJIa
[TapooOpazoBanue u KOHICHCALIHSL. bubnmoreka [JOK
20 Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas temiora
napooOpa30oBaHUs U KOHJEHCALUH.
Bafa)ncnﬁocrb TeMrepar ] bl KlfneHm[ bubmorexa LOK
21 patyp https://m.edsoo.ru/ff0a786¢
0T aTMOC(EepHOTO JTaBICHUS
Brnaxxnocts Bo3myxa. JlabopaTopHast
pabota "Onpenenenue bubnunoreka [JOK
22 OTHOCHUTEJIbHOM BJIAXXKHOCTHU BO3/ayxa" https://m.edsoo.ru/ff0a7628
Pemienne 3agau Ha omnpeaeneHue
23 BIIQYKHOCTH BO3/yXa
24 [TpuHIMIB pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPAHHMS
KIIJI TemmoBoro  JBUTaTes.
25 TensoBble ABUraTeId U 3aIUTa Bubmmorexa [IOK
OKpYIKATOTIEHT CPeTBT https://m.edsoo.ru/ff0a7c7c
o6 3aKOH COXpPAaHEHHUS M MPEeBPALICHUS

OHCPIUur B TCIJIOBBIX ITPOLECCAX




[ToaroroBka K KOHTPOJILHOU padboTe

1o TeMe ""TerioBbIe SBICHUS. bubmuorexa [JOK

27 W3meneHne arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BemecTna

28 KontponpHast pabora mo Teme
"TemnoBsle sBIcHUS. M3MeHeHHE bu6morexa LHOK
ATPETaTHBIX COCTOSHHI BemecTBa" https://m.edsoo.ru/ff0a86ae
Onektpuzanusi  Ten. J[Ba  pona

29 JIEKTPUUECKUX 3apsi/ioB
Ypok-uccnenoBanue

30 "OnexTpuzanus TeN MHAYKIUEH WU
IIPU COIPUKOCHOBEHUU"
BzaumopeiictBue 3apsyKEHHBIX TEIN. bubnuorexa [JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
HarpskeHHOCTh  3JIEKTPUYECKOIO bubnnorexka [JOK

32 nons. [lpuHIMD — cynepno3unuu https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snekTpudeckux 3apsaoB.

33 OnemeHTapHbeli  3apsan. CrpoeHue
aToMa
[TpoBOAHMKHN M AUAIEKTPUKH. 3aKOH bubnnorexka [JOK

34 COXPaHEHUs NMEKTPUUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
Pemenne 3a1au Ha npuMeHeHNE bubnnorexka [JOK

35 CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc

36 DNEeKTPUYECKUN TOK, YCIOBUS €r0
cyliecTBoBaHus. McTOYHUKH bubmmorexa [IOK
IEKTPHUECKOrO TOKa https://m.edsoo.ru/ff0a95a4

. bubnnorexka [HOK
37 JIeficTBHS DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/ff0a96b2




38

VYpoxk-uccnenosanue "Jleiictere

AIEKTPUYECKOTO OIS Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"
DJIEKTPUYECKUH TOK B MeTaljIax, bubnuorexa [JOK

39 JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838
DnekTpuueckas 1enb U e€ COCTaBHbIE

40 4acTH

41 Cuna toka. JlabopaTopHas pabora
"U3MepeHue U PeryIUPOBAHUE CHIIbI 0.5 bubnmorexa [IOK
ToKa" https://m.edsoo.ru/ff0a8bd6
DNEeKTpUUECKOoe HaMpsKEHHE.
BoasT™merp. JIabopaTtopras pabota bubnuorexa [JOK

42 "N3mepeHue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

43 ConpoTuBieHre MPOBOJHUKA.
V nenpHoe COIIPOTHUBJICHHE bubnuorexa TIOK
BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa
"3aBUCUMOCTH JIEKTPUYECKOT

3asucumoc HICKTPHHCCKOTO bubnmnoreka [JOK

44 CONPOTHUBIIEHUS MPOBOJHUKA OT €ro 1 https:/m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMIAIH TOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCUMOCTh CHJIBI TOKa OT

45 HanpsokeHus. 3akon Oma s Bubmmorexa [IOK

ydacTKa 1emnu

https://m.edsoo.ru/ff0aa44a




JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH CHJIBI

bubmuoreka [JOK
46 TOKa, MAYIICTo HCpes pesuctop, ot https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUSA pe3ucropa u
HanpspKeHUs Ha pe3uctope”
[locnenoBarenpbHOE M MapajuiesIbHOE
47 COEIMHEHUS IPOBOJHUKOB
Jlaboparopuast padora "IIpoBepka
MpaBWIA CIIOKEHUSI HaIPSKECHUN bubnuorexa [JOK
48 pH OCJICI0BATECIPHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopuast padora "IIpoBepka
npaBuja [ CWIbl TOKa NIpH bubnuorexa [JOK
49 HapaJIJIeJIBHOM COCIMHEHUU httDS://m.edSOO.ru/ffoaadle
pe3ucTopoB”
Pemienne 3amay Ha NpUMEHEHHE
50 3akoHa OMa JuId  pasIMuyHOro bubmorexa [IOK
COe/TMHEHNS! [IPOBO/IHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabora u mourHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH BhH6HHOTeKa HOKf
Tixoys-Jlenna ttps://m.edsoo.ru/ff0ab124
52 JlaGopartopHas paboTa
"Omnpenenenue paboThl ¥ MOIIHOCTH brbmiorexa [IOK
7EKTPHHUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHe e U MOTpeOuTenn
AJIEKTPUUIECKON IHEPTUU B OBITY. bubnuotexa [JOK
53 KopoTtkoe 3aMbIkanne https://m.edsoo.ru/ff0ab660




[ToaroToBka K KOHTPOJIBHOM paboTe
o Teme "DIEKTPUYECKHE 3apsijibl.

3 . . . bubmuoreka [JOK
apsHKEHHBI TEena 5 150.4
54 P N N https://m.edsoo.ru/ff0abd2c
B3aUMOJECHCTBUS. ITocTostHHBIH
3NIEKTPUYECKUM TOK"
KoHTtponbHas pabota 1o Teme
"DJeKTpHUUEeCKUE 3apAabl.
3 p P bu6mmoreka [IOK
apsHKEHHBIE Tela U UX
55 p * 5 https://m.edsoo.ru/ff0abea8
B3aumoaercTaus. ITocToSHHBII
SJIEKTPUYECKUM TOK"
6 ITocTosIHHBIE MATHUTEI, UX
S B3aUMOJECHCTBHUE
Ypok-uccienoBanue "U3yuenue bubnuorexa [JOK
57 [IOJIEH ITOCTOSIHHBIX MAarHUTOB" 1 https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe noje. MaraHuTHoe 1oJie
58 3eMJIH U ero 3HaYeHHe IS )KU3HU Ha bub6morexa IIOK
JeMe https://m.edsoo.ru/ff0acOba
59 OneiT Opcrena. MaruutHoe mosne
3JIEKTPUYECKOr0 TOKAa MarHuTHoe brbmmotexa LIOK
MoJIe KATYIIKH ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHne SIEeKTPOMAarHuTOB B
texHuke. JlaGopaTopHas paboTa bubnnorexka [JOK
60 "U3yyeHnue neWCTBUSA MAarHUTHOTO 0.5 https://m.edsoo.ru/ff0ac74a
IOJIS1 HAa MPOBOJHUK C TOKOM"
DIIEeKTPOABUTATEIb MIOCTOSTHHOTO
Toka. Mcnoap30BaHue
N bu6mmorexa [IOK
61 ANEKTPOJIBUraTeeil B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCTIOPTE.
JlaboparopHas pabota
"KoHcTpyupoBaHue U  U3y4EHHE
paboThI AyIeKTpoABUTATENS "

https://m.edsoo.ru/ff0ac86¢




62

OmBITEI ®dapaes. 3akoH
AJICKTPOMArHUTHOW  MHIYKITHH.
[IpaBuio Jlenna

63

Onektpore”eparop.  CrocoObl
MOJTy4eHUs ANEKTPUIECKONH
SHEPruu. DJEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX ~ HCTOYHHMKAX
SHEPrUuu

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DJIeKTpUUECKUe U
MArHuTHBIE SBJIeHUS"

65

KonTtponpHast pabora o Teme
"DJIeKTpUUECKUE U MAarHUTHbBIC
SBJICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

Pesepubiii  ypok. Pabora ¢
TekctaMd o Teme "TeruioBbie
saBieHus"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PeszepBublit  ypok. Pabora ¢
TekctaMu 1o teMe "llocTosHHBIN
JNEKTPUYECKUH TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHsIit ypok. Paborta ¢ Tekctamu
1o teme "MarHuTHbI€ sIBICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

14.5

9 KIIACC

KoJunuyecTBo yacoB

DJIeKTPOHHbIE




Ne Tema ypoka Konrpoubnuble | IIpaktuyeckune | [lara nugposeie
n/n Bcero padoThI padoThI u3ydyeHusi | odpa3zoBaTesibHbIE
pecypcsl
MexaHnueckoe JBUKECHUE.
1 MarepuanbHas TOUKa 1
Cucrema orcuera. OTHOCUTEIBHOCTh bu6nmorexa [IOK
2 MEXaHNYECKOI'O IBUKECHUS 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE Bbu6mmoteka [JOK
3 JIBUKECHUE 1 https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe  mpsimosiHEHHOE
nBrokeHue. CpenHsisi 1 MTHOBEHHAs 1
CKOPOCTb
[IpsiMonHENTHOE paBHOYCKOPEHHOE bubnnoreka [JOK
S JIBUKEHUE. Y CKOpEHUE 1 https://m.edsoo.ru/ff0ad8d4
6 Ckopoctb IPSAMOJIMHEMHOTO
PaBHOYCKOPEHHOTO  JBUYKEHUS. 1
I'padux ckopocTH
JlaGopatopHnas pabora
"OnpeneneHue yCKOpeHus Tesla Ipu bubmuoreka [IOK
7 PAaBHOYCKOPEHHOM JIBUKEHHH I10 1 1 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBoboanoe nagenue tei. OnbITh
8 lanunes 1
9 PaBHOMepHOE JIBIDKEHUE 1o { bubnmnoreka [JOK

OKPY’KHOCTH. HepI/IO,[[ 1 9acCToTa

https://m.edsoo.ru/ff0ael76

oOpamenus. JInaeitHas u yrioBast
CKOpPOCTH




10

LlenTpoCcTpeMUTENILHOE YCKOPEHUE

[Tepsriii 3akoH HetoToHa. Bextop bubmuorexa [JOK
11 CHJTBI https://m.edsoo.ru/ff0ac612
Bropoii 3akon HeroToHa. bubmuorexa [JOK
12 PaBHoOpelicTByOIIAsA cHla https://m.edsoo.ru/ff0ae72a
Tpetuii 3akon HerotoHa. bubmuorexa [JOK
13 Cynepno3unusi Cuil https://m.edsoo.ru/ff0ae982
Pemrenne 3amau Ha npumMeHeHne Bbu6motreka [JOK
14 3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnunoreka LIOK
15 Cuma ympyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
Pemenue 3agad no reme «Cuna
16 YIOPYTOCTH
Jlaboparopnas pabota «Onpenenenue
17 JKECTKOCTH IIPYKUHBI» Bu6moreka [IOK
https://m.edsoo.ru/ff0aee28
bu6nmorexa LIOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
Pemenue 3agau nmo reme «Cuna bubnuoreka [{OK
19 TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas paborta
"Onpenenenre  Koddduumenra brbmiotexa LIOK
TPEHUS CKOTMbKEHHA" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amay mo teme "3aKOHBI
but6mmoreka [IOK

Herorona. Cuna ynpyroctu. Cuna
TpeHus"

https://m.edsoo.ru/ff0afb8e




22

Cwuia TSOKeCTH U 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOHOTO
majieHust

bubnunorexa LIOK
https://m.edsoo.ru/ff0af044

23 VYpoxk-konpepenuus "JIBrkeHue Ten
BOKPYI' TPaBUTALIMOHHOTO IIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemenue 3anau no reme "Cuna
24 TSHKECTH U 3aKOH BCEMHPHOTO Bubmorexa LIOK
TaroTeHns" https://m.edsoo.ru/ff0af5f8
IIepBas kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
25 HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCHEe MaTepHAIBHONW TOYKHU.
AOGCOIIFOTHO TBEPIOE TEIIO. bu6nmorexa LIOK
26 PaBHOBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BPAILLIEHUS
27 MowmeHnT cuinsl. LeHTp TsKECTH
Pemienne 3amau mo Tteme "MowmeHT bubmmoteka IIOK
28 cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
29 [ToarotoBka K KOHTPONBHOU paboTe
o TeMe "MeXaHH4ecKoe JBHKEHHE. Butmorexa [HOK
BaaumoeiicTeie Ten" https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabota no teme
"MexaHN4eCcKOe ABUKECHUE. bubmmorexa LHOK
Bsanmoieiictaue Ter" https://m.edsoo.ru/ff0b06ec
Nmnynsc Tena. UMyasce Cuisl.
3aKOH COXpaHEeHMs UMITYJIbCA. bubmuotexa [IOK
31 Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa

B3aHlMOJIECIICTBUE




Pemrenue 3agaud mo reMme "3akoH

bubnmoreka [IOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢
Ypok-koH(pepeHIus "PeaktrBHOE

33 JIB)KECHUE B MPUPOJIE U TEXHUKE"

bubnunoreka LIOK

34 Mexanudeckas paboTa 1 MOIITHOCTh https:/m.edsoo.ru/ff0b0as4
PaboTa cHIIBI TSKECTH, CHIIBI bubnnorexa [IOK

35 YIPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopras pabora
«Omnpenenenue pabOThl CUITbI TPEHUS

36 IIPY PABHOMEPHOM JBUKEHUU TeJa MO
TOPU30HTAIILHON TOBEPXHOCTH
CBs3b SHEPIruU u paboTHL.

37 [loTeHuunanpHas sHEPTrUst
Kunernueckass sHeprusa. Teopema o bubmuoreka [IOK

38 KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTUHU B

39 MEXaHUKe
Jlaboparopnast pabora «M3yuenue bubmuoreka [JOK

40 3aKOHA COXPaHEHUSI SHEPTUM https://m.edsoo.ru/ff0bl12fe
KonebarenbHoe IBUKEHHE U €TI0 bubnunoreka LIOK

4l XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromue KojieOaHusl.

42 Boinyxnennsie konebanus. Pezonanc bubnmorexa LIOK

https://m.edsoo.ru/ff0b20{0
43 MaremaTuyecKuil U NPy KUHHBINA

MasiTHHUKH




44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuosia KojiebaHui OT KECTKOCTH
MPY>XKUHBL X MACCHL IPy3a»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[Ipespamenue SHEPIuu pu
MEXaHUYECKUX KOIeOaHUAX

46

JlaGopaTopHas pabora
«Ormpenenenue 4acToTel U MEpHOJA
KOJICOaHUH TIPYKUHHOTO MasiTHUKA

bubnuoreka [{OK
https://m.edsoo.ru/ff0blaec

47

Jlabopartophnast pabota «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOJIeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOHEL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosbHbIE 1
MOTEPEYHBIE BOJTHBI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus "MexaHnyeckue
BOJIHBI B TBEPIOM TeJe.
Ceiicmuieckue BOJTHBI"

50

3Byk. Pacnipoctpanenue u otpaxeHnue
3ByKa

51

Ypok-uccnenoBanue "HabmoneHue
3aBUCUMOCTH BBICOTBI 3ByKa OT
4acTOThI"

52

I'poMKkoCTh 3ByKa M BBICOTa TOHA.
AKyCTUYECKHUI pE30HaHC

53

Ypok-koudepennus "YIbTpa3Byk u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca




54 [ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "3aKOHBI COXPaHEHHSI. Bubmiorexa [TOK
MexaHuueckue Konebanus 1 BOJIHbI" https://m.edsoo.ru/ff0b25f0
55 KonrponsHas  pabora 1o  Teme
"3aKOHBI COXPaHEHUS.
Mexannueckre KoieOaHusi U BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubnmoreka [JOK
DNeKTpPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koHbepeHIus "[lIxana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58 Hcrnonb30oBanne  3IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypoxk-uccnenonanue "HU3yuenue
59 CBOWCTB 3JIEKTPOMATHUTHBIX BOJTH C bubmiorexa [IOK
MOMOIIBI0 MOGHITBHOTO TemedoHa" https://m.edsoo.ru/ff0b2c6e
Pemenue 3amau Ha omnpenesieHue
60 YaCTOTHI u JUIMHBI
3JIEKTPOMArHAUTHON BOJIHBI
61 DneKTpoMarHuTHasi TPUPOJA CBETa.
CxopocTh cBeTa. BoaHOBEIE brbmiorexa [IOK
CBOMNCTRA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceera. I[IpsMonuneitHoe
pacIpocTpaHeHue CBETA. 3aTMEHUS bubmiorexa OK
Comnna u JIyHbt https://m.edsoo.ru/ff0b3658
63 3aKOH OTpa)KE€HUs CBETA. 3epKaja.
Penenne 3a/1a4 Ha IPUMEHEHUE bubmmoreka [IOK
3aKOHa OTPaKEHNs CBETA https://m.edsoo.ru/ff0b38c4
6 IIpenomiienue cBeta. 3aKkoH bubmuotexa [JOK

MMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea




[lonHoe BHYTpEeHHEEe OTpaKeHUE
cBeta. lcrmonb3oBaHHE IOJIHOTO

bu6nmoreka [IOK

65 BHYTPEHHETO OTpaXKEHUSA B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOJIAX
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH YIJia
66 MPEJIOMJICHUSI CBETOBOT'O Jiyda OT
yriia MajieHusi Ha TpaHule "BO3IyX-
crexso""
Ypok-koHpepernus "Vicnoas3oBaHue
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
67 CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
68 1 o bubnnorexa [JOK
nH3bl. ONTHYECKas CUJIa JIMH3bI https://m.edsoo.ru/fl0b32¢
€9 - 5 . bubmuorteka [IOK
OCTPOCHHUEC U300PAKCHUUN B JIMH3AX https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "OnpeneneHue
(hOKYCHOTO PacCCTOSIHHS M ONITUYECKON bubmuoreka [IOK
70 CHUJIBI COOMpArOIIEH JTNH3HI" https://m.edsoo.ru/ff0b4206
Ypok-koHbepeHIus "Onruueckue bubmmoreka [JOK
71 JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
I'ma3 kak onTu4yeckas cucTeMa. bubnunoreka LIOK
72 3penue https://m.edsoo.ru/ff0b4684
3 VYpok-koHpepeHus "IledeKTsl

3penus. Kak coxpanurts 3penue"




Paznosxenue 6enoro cBera B CEKTp.
OnreiTel HetoTona. Crnoxenue

bu6nmoreka [IOK

74 CIIEKTpaJIbHBIX 1IBETOB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTopHas padota "OIBITHI 11O
Pa3IoKEHUI0 OEJIOro CBEeTa B CIEKTP U Bubmiorexa LIOK

75 BOCHPUATHIO IBCTA MPC/METOB TPH HX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE
¢bunabTpe"
VYpok-nipaktukyM "BoaHoBbie

76 CBOICTBa cBeTa: AMCIIEPCHS,
uHTephepeHys u audpaxus’”
Omnwitel Pesepdopna u mnanetapHas bubnnorexa [JOK

77 MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
IToctynatel bopa. Mozaens atoMa

78 bopa
Hcnyckanve M MOTJOILIEHUE CBETa

79 aromoM. Ksantel. Jluneliyarsie But6morexa [IOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
Ypok-nipaKkTuKyMm "Habnronenue bubmuoreka [IOK

80 CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550

) bubnunoreka LIOK

81 PazuoakTHBHOCTS 1 €2 BHEI https://m.edsoo.ru/ff0c1672
CtpoeHne aTOMHOTO s/1pa. bubnuotexa [JOK

82 Hyknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
PannoaktuBHbIE IpEBpaLIEHNUS. bubnmnorexa [JOK

83 N3oTomnsl https://m.edsoo.ru/ff0clal4

" Pemenune 3aga4d mo teme: bubnunoreka LIOK

"PapnoakTuBHBIE NpeBpaleHus"

https://m.edsoo.ru/ff0c1b4a




85

[lepuon monypacnana

86

Ypok-koHbepeHIus
"PanyoakTUBHEIE U3JTYyYCHUS B
IIPUPOJE, MEAULIMHE, TEXHUKE"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakyu. 3aKOHbBI
COXPaHEHUs 3apsA0BOI0O U MacCOBOIO
qucen

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBsi3M aTOMHBIX sifep. CBs3b
MacChl M DHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amau o teme "Snepubie
peakun"

90

Peakiunu cunTe3a u aeneHus siaep.
Nctounuku sueprun CosHIla v 3BE311

bubmuoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenuus  "SnepHas
JSHEPTETHKA. HevictBus
pPaZMOAKTUBHBIX H3IyYeHHH Ha
KUBBIE OpraHU3MbI"

92

[ToarotoBka K KOHTPOJBHOW pabore
10 TeMe "DJIEKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBrIe siBIeHUST"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

KonrtponsHas pabora no Teme
"DIeKTpOMarHUTHOE TOJIE.

DNeKTpOMarHUTHBIC BOJTHBI.
KBauroBsie sBiaeunus"

94

[ToBTOpenue, 0600IIEHNE.
JlaGopaTopHbIie pabOTHI TTO KypCy
"B3aumMoneiictBue Ten"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c245a




[ToBTOpenue, o6obmenue. Pemenue

bu6nmoreka [IOK

95 pacueTHBIX M KayeCTBEHHBIX 3aJlay 1
1o Teme "TenmoBsie mporecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX U KaYECTBEHHBIX 3aa4 10 bubnmoreka [IOK

96 teme "KIIJI TennoBbIx 1 https://m.edsoo.ru/ff0c2a22
nsuraresieii"

97 [ToBTOpenue, obobmeHune. Pemenue
pacyeTHBIX M KAuyeCTBEHHBIX 3ajad 1 bubmorexa [IOK
110 Teme "KIIJI 571eKTpOYCTaHOBOK" https://m.edsoo.ru/ff0c2b30

98 [ToBTOpEeHUE, 0600IICHNE.
JlaGoparopHble paboTHI TI0 KypCy 1 1 But6morexa LHOK
"CBeTOBLIC SBICHMS" https://m.edsoo.ru/ff0c2¢52
[ToBTrOopenue, o6o6menune. Pabora ¢

99 TEeKCTaMHU 10 TeMme  "3aKOHBI 1 bubnurorexa [HOK
COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
IToBTrOopenue, o6o0menue. Pabora ¢

100 tekctamu 1o teme "Konebanus u 1 bubmorexa [IOK
BOIHE" https://m.edsoo.ru/ff0c2e82
IToBTrOopenue, o6o0menue. Pabora ¢

101 TekcTaMu 1o Teme "CBEeTOBBIE 1 bubmmorexa [IOK
P — https://m.edsoo.ru/ff0c3044
IToBropenue, o6o6menue. Pabora ¢

102 TekcTamMu 1o Teme "KBaHTOoBasg u 1
anepHas Gpusmnka"

OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPO'PAMME




YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA3OBATEJILHOI'O
[IPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA
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AkrmoHepHoe o0miecTBo «M31aTenbcTBO
«ITpocsenienne»



AOKYMEHT NOANUCAH
3JIEKTPOHHOW MNOAMUCBIO

CBEAEHUA O CEPTU®UKATE 3N

CepTudukat 266592536671298867531651571396054376186336389054
Bnageney [lemeHeBa CeBeTnaHa [(eHHagbLeBHa

JencteuteneH C 10.04.2024 no 10.04.2025






http://www.tcpdf.org/

