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I[TOACHUTEJIbHA A 3AIINCKA

Pabouas mporpamma mo gusmke st 00YyJaIOUIMXCS C 3aEPKKOM MCUXUYECKOTO Pa3BUTHUS
(manee — 311P) Ha ypoBHE OCHOBHOT'0 00111€T0 00pa30BaHUs MOATOTOBIIEHA HAa OCHOBE DeepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOro oobmiero ob6pazoBanus (IIpukas
Munnpocsemnienusi Poccun ot 31.05.2021 1. Ne 287) (manee - ®I'OC OO0O), denepanbHOM
aJlanTHPOBAHHOM  00pa30BaTEJIbHOM MpPOrpaMMbl  OCHOBHOTO — OOIIEro  OOpa3oBaHus IS
00y4aroIuxcst ¢ OrpaHUYEHHBIMU BO3MOXHOCTIMHU 310poBbsl (ITpuka3 Munnpocsemenus Poccun
ot 24 nostOpst 2022 r. Ne 1025), denepanbHoii paboueit mporpaMMbl OCHOBHOTO 00I1IeTr0 00pa3oBaHus
no yueOHOMy mpenmery «Dusuka» (0a3oBbIii ypoBeHB), KoHIenuuu mpenogaBaHus Y4eOHOTO
npeamera «®Pusnka» B oOpa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanyy, peaan3yronmx
OCHOBHBIE 00111e00pa3oBaTeNnbHbIe porpammbl, denepanbHoil pabodell mporpaMMbl BOCIIUTaHUS, C
YUETOM pacHpeleleHHbIX II0 KjaccaM IpPOBEpsieMbIX TpPeOOBaHMM K pe3yslbTaTaM OCBOCHMS
denepanbHO aTanTHPOBaHHOW 00pa30BATENBbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHHUs
11 00yYaroIuXxcs ¢ 3aA€pPKKON ICUXUUYECKOTO Pa3BUTH.

OO0mas xapakrepucTuka yueOHOro npeamera « ®u3nka»

VYueOublii npeamer «PHU3UKa» SABISETCS CHCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHOHAYUHBIX
IIPEIMETOB, OCKOIBKY (PM3NYECKUE 3aKOHBI MUPO3AaHUS SIBIISIOTCS OCHOBOM COJIEpKAHUS KYypCOB
XUMUHU, Ouonoruu, reorpadpuu U acTpoHoMHH. DH3MKA BOOpPYKaET OOYYAIOIIUXCS HAYYHBIM
METOJOM MO3HaHUs, O3BOJISIOIINM I0JIy4aTh OOBEKTUBHbIE 3HAHUS 00 OKPYKAIOLEM MUDE.

[Ipenmer MakcUManbHO HampaBieH Ha (OpMUpOBaHME HUHTEpeca K MPUPOIHOMY U
COIIMAIBHOMY MHPY, COBEPIICHCTBOBAHNE MO3HABATEILHOM JesTeIbHOCTH oOydatontuxcs ¢ 3[1P 3a
CUeT OBJIAJICHHUSI MBICIUTEIbHBIMU ONEpaIMsIMU CpaBHEHHs, 0000IIEHUs, pa3BUTHE CITIOCOOHOCTH
apryMEeHTHpOBaTh CBOE MHEHUE, (HPOPMUPOBAHHE BO3MOXKHOCTEH COBMECTHON AEATEIBHOCTH.

Nzyuenune ¢usuxu crnocobcTByeT pazButuio y oOyvaromuxcst ¢ 3I1P mpoctpancTBeHHOTO
BOOOpaXeHUs, (PYHKIHMOHAIBHOM TIPaMOTHOCTH, YMEHHMsS BOCIPHUHMMATh M  KPUTHYECKU
aHAJTM3UPOBATh UH(OPMAIIHIO, TPECTABICHHYIO B PA3IMYHBIX (hopMax. 3HAYMMOCTD MIpeaAMeTa Jis
Pa3sBUTHS )KU3HEHHON KOMIIETEHIIMH 0OYYaIOIIMXCs 3aKI04aeTCsl B YCBOCHUHM OCHOBBI (DU3MUECKUX
3HaHU#, HEOOXOAMMBIX ISl TOBCEIHEBHOW M3HM; HABBIKOB 3JI0POBOTO M 0€30MacHOro Jyis
YeJIOBEKA U OKpYXKalollel ero cpeapl 00pasa xKU3HH; POPMUPOBAHUH IKOJIOTUYECKON KYJIbTYpHI.

[Iporpamma orpaxaer coaepkanue oOyueHHst mpeamery «®DPusnka» ¢ y4eToM OCOOBIX
oOpazoBarenbHBIX TOTpeOHOCTEH oOydarontuxcs ¢ 3[1P. OBnageHne qaHHBIM y4eOHBIM TTPEAMETOM
MPEJCTABIISET ONPENIEICHHYIO TPYAHOCTD s ooydatonuxcs ¢ 3[IP. DTo cBsizaHO ¢ 0COOEHHOCTAMU
MBICIIUTENBHON JIEATENbHOCTH, NEPUOJUYECKUMHU KOJEOaHUSAMH BHHMMAaHHS, MalbiM 00BEMOM
MaMsITH, HEAOCTATOYHOCTHIO OOIIETro 3amaca 3HaHU, MOHMKEHHBIM TI03HAaBAaTEIbHBIM HHTEPECOM U
HU3KUM YPOBHEM PEUEBOTO PA3BUTHS.

Jnis mpeososieHusT TPYIHOCTEH B M3ydeHMH yueOHoro mpeamera «DPusmka» HeoOXoauma
ajanTanusa o0beMa M xapakTepa y4eOHOro mMarepuaiia K M03HaBaTeIbHBIM BO3MOKHOCTSAM JIaHHOU
KaTeropunm OOYdYaIoUIMXCs, y4eT HX OCOOEHHOCTEH pa3BUTHA: HCIIOIB30BaHUE AITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEKIIPEAMETHBIX CBA3EH, IIOCTEIICHHOE YCIIO)KHEHNE U3y4aeMOro MaTeprasa.

JlanHast mporpamma KOHKPETH3UPYET COJIEpP)KaHUE IPEAMETHBIX TEM B COOTBETCTBUM C
TpeOOBaHUAMHU O0OPA30BAaTENLHOIO CTAHAAPTA, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh H3YyYCHHS
pa3nenoB (PU3MKU C Yy4ETOM MEKIPEIMETHBIX UM BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHKH y4eOHOTO
mporiecca, BO3PACTHBIX M TICHXOJIOTHYECKHUX OocoOeHHocTel oOydwaromuxcsi ¢ 3[IP Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHUs, OIpeNeNseT MUHUMAIbHBIH Ha0Op OIBITOB, JEMOHCTpAIHA,
IIPOBOJIUMBIX YUUTENIEM B KJIacce, JJa0OPaTOPHBIX paOOT, BBIMOIHAEMBIX 00y4atOLMMHUCH.

Metoauueckold OCHOBOM wu3ydeHus kKypca «®Pu3nka» Ha YpOBHE OCHOBHOIO OOIIEro
00pa30BaHMs SBISIETCS CUCTEMHO-AEATENbHOCTHBIM IMOAXO0J, OO0eCleYuBAOMUN JTOCTHKEHHE
JMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJbTaTOB IOCPEICTBOM
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OopraHu3anvun aKTUBHOHN I103HABATCIHLHOU ACATCIIbHOCTU 06yanOH_II/IXC$I, YTO OUYCHb BaXXHO IIpHU
o0yuenuu aereit ¢ 3P, 11t KOTOPBIX XapaKTEPHO CHUIKEHUE TTO3HABATEIILHONW aKTHBHOCTH.

Ienn u 3aga4n u3y4eHus: yaeOHoro npeamera «Pusuka»

Obwue yenu wnzydeHus ydeOHoro mpenmera «@Pusmkay mnpencraBieHbl B DenepanbHOM
paboueii mporpaMmmMe OCHOBHOTO O0IIIeT0 00pa3oBaHMs.

OCHOBHOI 1enbI0 OOyueHHs AeTel ¢ 3alepXKKOM ICHXUYECKOro pPa3BUTUS Ha JaHHOM
MpeIMeTe SBIISETCS: MOBBIIICHNE COIMANBHON aJanTaluy AeTed uepe3 MpUMEeHEHHE (PU3NYECKUX
3HaHUH Ha MPAKTHUKE.

Jns o6yuarommxes ¢ 3I1P, Tak e, Kak U JyIsi HOPMaTUBHO Pa3BUBAIOIINUXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTEbHYIO MPOTrpaMMy, TOMUHUPYIOIIEe 3HaYeHNEe TPUOOpeTaoT
TaKue yenu, KaK:

- npuobperenue nuTepeca u crpemienus odydarontuxcs ¢ 3[1P k HayuHOMY H3ydeHHUIO
IPUPOABI, Pa3BUTHE UX MHTEJUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BuTHE 0a30BBIX MPEICTABICHUI O HAyYHOM METO/E MO3HaHWUA U (popMuUpOBaHHE
HCCJIEI0BATENBCKOTO OTHOIEHHS K OKPYKAIOLIUM SIBICHUSM;

- (bopMHpOBaHUE HAYYHOTO MUPOBO33PEHHUS, HA JOCTYIHOM JUIst oOyyatonuxcs ¢ 3I1P
YPOBHE, KaK pe3yibTara U3y4eHHs OCHOB CTPOEHUS MaTepHH U (PyHIaMEHTAIIbHBIX 3aKOHOB (DU3HKH;

- (opMHpOBaHUE NPENICTABICHUHI O PO (PU3UKH JUIA PA3BUTHUA APYTHX €CTECTBEHHBIX

HayK, TEXHUKU U TEXHOJIOTHUI.
JlocTrKeHe ITUX LeNel o0ecrieunBaeTCs peleHUEM CIEAYIOIUX 3a0auy.

- npuobpereHue 0a30BBIX 3HAHUW O JUCKPETHOM CTPOEHHUU  BEIIECTBA, O
MEXaHUYECKUX, TeTJIOBBIX, AIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

. nmpuoOpeTeHne YMEHHUM ONHUCHIBATb W OOBSICHATH (PU3UUYECKUE SBICHHS C
MCIOJIb30BaHNEM MOJTYYESHHBIX 3HAHUN U C OTIOPO HA IJIaH/CXeMY;

- OCBOCHHE METOJOB pEIIECHUs MPOCTEUIINX PacUETHBIX 3a7ad C HCIOJIb30BaHUEM
bu3nUYecKnx MoieNel ¢ OOpPON Ha aIrOPUTM;

- pa3BUTHE YMEHUH HaOmoAaTh MPUPOAHBIE SBIEHUS U BBINOJHITH OIbITHL,

J1a60paT0prIe pa6OTBI " SKCIICPUMCHTAJIBHBIC UCCJIICA0BAHUA C HUCIIOJIB30BAHUCM U3MCPUTCIIBHBIX
puOOPOB (10T PYKOBOACTBOM YUHUTEIS);

= OcBOEHHME NMPHUEMOB PabOTHl ¢ MH(pOpManKel (U3NIECKOTrO COACpKAHUS, BKIIOUAs
UH(OPMALINIO O COBPEMEHHBIX JOCTIDKCHUAX (DU3UKH, aHATIHM3 U OICHUBaHNE HH(OPMAIIHH;
- 3HAKOMCTBO cO c(hepamu mpodeccuoHaNbHON NesSTENIbHOCTH, CBI3aHHBIMHU C (DU3HKOH,

1 COBPEMCHHBIMU TEXHOJIOTUAMMN, OCHOBAHHBIMHU Ha JOCTHUIKCHUAX (bI/ISI/I‘ICCKOﬁ HAyKH.

Oco0eHHocTH 0TOOpa M aganTANMM Y4eOHOro MaTepuasa no gpusuke

OcHoBolt 00yuenusi oOyuaromuxcs ¢ 3[IP Ha mpeaMerax eCTECTBEHHOHAy4YHOTO ITMKJIA
ABJIICTCA PAa3BUTUC Yy HUX OCHOBHBLIX MBICIIMTCIBHBIX onepaum‘/’l (aHanm, CHUHTC3, CPABHCHUC,
00001IIeHNE) HAa OCHOBE BBITMIOJHEHUS PA3BUBAIOIIMX YIPAKHEHUH, (HOPMUPOBAHUE TPHEMOB
yMCTBeHHOﬁ paGOTBIZ AHAJIN3 HCXOJHBIX HAaHHBIX, IUIAHUPOBAHUC MATCpUalid, OCYIICCTBJICHUC
MO3TAITHOTO W HMTOTOBOTO CaMOKOHTPOJI, a TaKXe OCYIIECTBISETCS JUKBHUAALMSA MPOOETOB B
3HAHUSX, 3aKPETICHUE H3yYeHHOT0 MaTepraia, 0TpadOTKa alrOpUTMOB, IOBTOPEHUE MPOUIEHHOTO.
bonbiioe 3HaueHHWe MpHUIAETCs YMEHHIO paccKa3aTb O BBINOJIHEHHON paboTe ¢ MpaBUIbHBIM
ynoTpeOIeHNEM COOTBETCTBYIOIIEH TEPMUHOJIOTUM U COONIOJCHHEM JIOTHYECKHX CBSI3CH B
n3naraeMom matepuaine. J{ns o6ydarommxcs 3I1P Ha ypoBHE ocHOBHOTO 00111€T0 00pa30BaHUsI T10-
MPCIKHEMY SABJIAIOTCA XapaKTCPHLIMU: HGI[OCTaTO‘IHBII‘/JI YPOBCHB Pa3BUTHA OTACIBHBIX IICUXUUCCKHUX
MpoLeccoB  (BOCHPUSTHS,  BHUMAaHMS,  IaMATH,  MBILIUICHUS), CHIDKEHHBIM  YpPOBEHb
MHTEJUIEKTYaJbHOTO Ppa3BUTUS, HU3KHHA YPOBEHb BBIOJHEHHS Y4YEOHBIX 3aJaHUl, HU3Kas
ycnemHocth 00y4yeHus. Ilostomy mipum wm3ydeHuu (u3uku TpeOyeTcs IeeHanpaBICHHOE
UHTEJUIEKTyallbHOe pa3BuTue oOywarommxcs ¢ 3[IP, oTBewaromee uX OCOOCHHOCTSM H
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BO3MOXKHOCTSIM. YueT ocobeHHocTel oOyqaromuxcs ¢ 3[1P tpeOyer, 4ToObI IpHU U3y4EeHUH HOBOTO
MaTepuaiga o00s3aTelbHO MPOUCXOIMJIO MHOTOKPAaTHOE €ro IOBTOPEHHE; PaCUIMpPEHHOE
paccMOTpeHHe TeM W BOIPOCOB, PACKPBIBAIOIIMX CBSA3b (U3WKU C JKU3HBIO; AKTyalH3alus
MEPBUYHOTO )KM3HEHHOTO OTbITa 00yYaOIINXCA.

YcBoeHue NporpaMMHOrO Marepuaia 1o (U3MKe BbI3bIBACT OOJBIIME 3aTPYAHEHUS Y
obOyuaroruxcst ¢ 3[IP, mosTomy Teopusi m3ydaercsi 0e3 BBIBOJAOB CJIOXHBIX (opmyin. 3amauw,
TpeOyrole NPUMEHEHHUS CJI0KHBIX MATEMaTUYECKUX BHIYUCIICHUH U (hOpMYII, B OCOOEHHOCTH TaKUX
TeM, Kak «MexaHuueckoe JBIKEHUE», «ApxumenoBa cuia», «MexaHUueckas OSHEprus»,
«DJIEKTPUYECKHUE SIBICHUA», «JJIEKTPOMArHUTHBIE SIBICHMS», PELIAIOTCS B KJacce € IOMOUIbIO
YUUTES.

Ocoboe BHMMaHUE NPU H3YyYCHUU Kypca (PU3UKU YAENSeTCS MOCTAaHOBKE M OpPraHU3alluu
AKCIIEPUMEHTA, a TaKXe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha KaKJOM YpPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpalMi (BO3MOXHO C HCIIOJIB30BAHMEM 3JIEKTPOHHOM aeMoHcTpanuun). Hekoropble Tembl
00s3aTeIbHO JTOJIKHBI BKIIIOUATh OMOpPHBIE JJAOOpaTOpHbIE pabOThI, KOTOPHIE Pa3BUBAIOT yMEHHE
MOJIb30BaThCs MPOCTEHIIMMHU TNpHOOpaMH, aHATU3UPOBATh IOJyYeHHbIE JaHHblE. B CBs3u ¢
OCOOEHHOCTSIMH TIOBEICHHUsI U JesATeabHOCTH oOydaronuxcs ¢ 3I[IP  (pacTopMoXeHHOCTS,
HEOPTraHM30BaHHOCTB) MPEIYCMOTPEH CTPOXKAMIINI KOHTPOJb 32 COOMIOACHUEM IMPAaBUI TEXHUKU
0€301acHOCTH MPHU MPOBEACHUH JIAOOPATOPHBIX U MPAKTUYECKUX PAOOT.

Bonbmoe BHMMaHue nipu u3ydeHuu ¢pusuku nogpoctkamu ¢ 3I1P obparaercs Ha oBageHue
UMHU TPAaKTUYECKUMHU YMEHHSIMH U HaBblkamH. llpemycmarpuBaeTcsi yMmeHbIlleHHE o0beMa
TEOPETUYECKUX CBEJIEHUH, BKIIOYEHHE OTACIBHBIX TEM WM LEIBIX PA3/l€iIOB B MaTepUaibl IJIs
0030pHOTr0, O3HAKOMHUTEIBHOTO WU (aKyJbTaTUBHOTrO u3yuyeHus. l[lpeanaraercs ymeHbIIEHHE
o0beMa MaTEeMaTHYECKUX BBIYMCICHUN 32 CUET YBEIMUYEHUS KAUeCTBEHHOTO OINMCAHMS SBICHHHA U
MIPOLIECCOB

JlocTaTouHOE KOJIMYECTBO BPEMEHM OTBOAUTCS HA PAcCMOTPEHHE TEM M BOIPOCOB,
PacKpbIBAIOIINX CBS3b (DU3MKHU C J)KU3HBIO, C TEMU SBJICHUSMH, HAOIIOJCHUSIMH, KOTOPbIE XOPOILO
M3BECTHBI YYEHUKAM U3 UX KU3HEHHOTO OIIBITA.

MaxkcuManbHO HCHOIB3YIOTCS MEXIPEIMETHBIE CBSI3W C TAaKUMU JAUCHUIIMHAMH, Kak
reorpadus, Xxumusi, 6noaorus, T.K. ooyqaromuecs ¢ 3[IP 0coOeHHO HY)TAIOTCS B MPETIOTHECCHUH
OJTHOTO M TOTO € y4yeOHOro Marepuana B pa3jIMYHbIX acleKTax, B €ro BapbHPOBAaHUU, B
HEOJIHOKPaTHOM IIOBTOPEHUU M 3aKPEIJIEHUM IOJYYEHHBIX 3HAHUN MU NPAKTHUUECKUX YMEHMI.
[lo3Bomsist paccMaTpuBaTh OJWH M TOT K€ Yy4eOHBIH MaTepuall C pa3HbIX TOYEK 3PEHHUS,
MEXITPEIMETHBIE CBSA3U CIIOCOOCTBYIOT €0 JIyUIIeMY OCMBICIIEHUIO, 00Jiee TPOUHOMY 3aKPEIICHUIO
MOJYYCHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

IIpumepHbie BHABI AeATedbHOCTH oOy4yaromuxca c¢ 3IIP, oOycaoBiieHHbIe 0COOBIMH
o0pa3oBaTe/IbHBIMH  MOTPEOHOCTAMM M  o0ecleYMBaOIIHe OCMBICJICHHOEC OCBOCHHE
co/lep;KaHuM 00pa30BaHus 1o npeaMery «Dusnka

[IpumepHas TemaTHyeckast U TEPMUHOJIOTHYECKAs JIEKCUKA M0 Kypcy (U3HKU COOTBETCTBYET
®OIT OOO0.

Copneprxanue BUAOB esTenbHOCTH oOydatommxcs ¢ 3I1P Ha ypokax ¢usuku onpenensercs
X 0c0O0BIMH 00pa3zoBaTelbHBIMU TTOTpeOHOCTIMU. [ToMuMo mmpoko ucnonas3yeMbix B @OIT OO0
06H_II/IX JJIA BCEX 06yqa}0mnxc;1 BUIOOB JOCATCIBHOCTU CICAYCT YCHUIIMTHL BUIbI ACATCIIBHOCTHU,
cnenuguuHble JUIsi JaHHOW KaTeropu JeTei, OOeCHeurBalollie OCMBICIEHHOE OCBOEHHE
cofiepkaHusi 00pa3oBaHUS MO MPEIMETY: YCHJICHHE MPEIMETHO-TPAKTUYECKON IESITEeNbHOCTH C
aKTUBU3ALMEH CEHCOPHBIX CUCTEM; OCBOEHHE MaTepHalia C OMIOPON Ha aIrOPUTM; «IIOIIArOBOCTH)» B
M3YYCHHH MaTepHalia; MCIOJb30BaHUE JOTOJHUTEIHHOW BH3YyalbHOW OMOPHI (CXEMBI, IIa0JIOHBI,
OTOpHBIE TaOJIMIBI); PEYEeBOM OTYET O MpOIecce M pe3yibTaTe MAESITEIbHOCTH; BBINOJIHEHHE
CIELUANbHBIX 3a/aHUi, 00ECHeunBaIONINX KOPPEKLUHUIO PpEeryysilud y4eOHO-TI03HABATEIbHON
NeSITeIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yibTara.
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Hns oOyuatomuxcst ¢ 3[IP cymecTBeHHBIM SIBISIOTCS MPUEMBI pabOTHl C JIEKCHYECKUM
MaTepuaioM 1o npeamerty. IlpoBoautes cnenuanbHas padboTa Mo BBEJCHUIO B aKTUBHBIN CIIOBaph
0o0yJaroImuxcss COOTBETCTBYIOIEH TEPMHHOJNOTHUU. VI3ydaemble TEpMUHBI BBOAATCA Ha
MOJINCEHCOPHOM  OCHOBe, O0s3aTenbHa BU3yallbHas TMOJJEP)KKa, alrOpUTMbl paboThl ¢
OIIpEAEIIEHUEM, OTIOPHBIE CXEMBI /ISl aKTyaJIM3allui TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMH 0Opa3zoBaTelbHBIMH TMOTpeOHOCTSIMU oOyuatomuxcs ¢ 3I1IP, mpu
IUTAHUPOBAHUM PaOOThI YUCHHKA HA YPOKE CIEAYET MPUAEPKUBATHCS CIETYIOIUX MOMEHTOB:

1. IIpu ompoce HE0OXOIMMO: 1aBaTh aJrOPUTM OTBETA; pa3pellaTh MOJIb30BATHCS MIIAHOM,
COCTaBJICHHBIM IIPU MOATOTOBKE JOMAIITHETO 331aHUs; JaBaTh OOJIbIIE BDEMEHU IOTOBUTHCS K OTBETY
y JIOCKH; pa3pelaTh eiaTh NpeABapuTeNIbHbIE 3aTUCH, [T0JIb30BAThCS HATJIAHBIMU [TOCOOUSMHU.

2. ITo BO3MOXHOCTH 33/1aBaTh 00Y4aIOLUIMMCS HABOISIIUE U YTOUHSIOLIHE BOIIPOCHI, KOTOPBIE
MIOMOT'YT UM TOCJ€I0BaTEIbHO U3JI0KUTh MaTepHall.

3. CucreMaTHyeCcKu IPOBEPATh YCBOCHNE MaTepHalla 110 TeMaM ypOKOB, 1J1s1 CBOEBPEMEHHOIO
0OHapyXeHHs IPOOEIIOB B MPOIIEAIIEM MaTepHaIe.

4. B npouecce u3y4eHHs HOBOTO MaTepuaia BHUMaHHE YUEHUKOB oOpaliaercsi Ha Haubosee
CIIOKHBIE pa3zenbl u3ydaeMoil Tembl. HeoOxomumo uamie oOpamiatbes K HUM C BOMPOCAMH,
BBISICHSAIOLIMMH [TOHUMaHUe Yy4eOHOTO Marepuaia, CTUMYJIMPOBATh BOIPOCH PU 3aTPYAHEHUSIX B
YCBOCHHMH HOBOT'O MaTepHara.

Mecto yueOoHOro npeamera «®Pusuka» B yueOHOM IJIaHe

B cootBerctBun ¢ ®enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHusi ydeOHBIM mpeaMer «DPu3rnka» BXOIUT B MPEAMETHYIO 00J1acTh
«EcTecTBEeHHBIC HAYKN» U SBIISIETCS 00s13aTEIbHBIM 111 n3yueHus. ComepxkaHue yaeOHOro nmpemera
«Dusukay, npeacrasieHHoe B denepanbHoil padoueii mporpamme, cootBerctByer @I'OC OO0,
®enepanbHOil 00pa30BaTENBFHONW IMpoOrpaMMe OCHOBHOTO oOmiero obOpa3zoBanus, dDexepanbHOU
aJanTUPOBaHHOW 00pa3oBaTeIbHONM MpPOrpaMMe OCHOBHOTO  OOmIEro  0oOpa3oBaHUA IS
o0yJaroImuxcs ¢ 33AepP>KKOM MCcuXxuyeckoro pa3sutus. OOmiee Yuciao 4acoB, peKOMEH/I0BaHHbIX IS
n3ydeHus Gu3nKu Ha 6a30BOM ypoBHe, — 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HECN0), B 8
Kiacce — 68 gacoB (2 gaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B HeZlemro).



COAEPXAHHUE YUYEBHOI'O ITPEAMETA «®U3UKA»

7 KJIACC

Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY/KAIOIIEro MUpa

®usuka — Hayka o mnpupone. SBmenms npuponsl (MCY). ®usmueckme sBICHUSA:
MEXaHUYECKUE, TEIJIOBBIC, AIEKTPUUECKUE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

dusnueckue BenMuMHEL M3Mepenme ¢usnmueckux BenmuumH. Qusuueckue npubopwi’.
Iloepewnocmy usmepenuii. Mexx1yHapoHasi CUCTEMA €AMHMUII.

Kak ¢u3uka u npyrve ecTecTBEHHbIE HAyKH W3ydaloT mpupony. Ecmecmeenno-nayunulil
Memoo No3HauusA: HAOA0OeHUue, NOCMAHOBKA HAYYHO20 BONPOCA, BbIOBUINCEHUE 2UNOME3,
9KCHnepuUMeHm no npoeepke cunomes, 00viacHeHue Habwoaemozo aenrenusd. Onucanue usuyeckux
SA6NEHULL ¢ NOMOUWBIO MOOeell.

[TpenmMeT 1 MeTOABI PUBUKH.

HMemoncmpayuu®

1. MexaHn4eckue, TEIIOBBIE, HIEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SBIICHUSL.

2. dusnueckue TpudOpPHI U MpoLeaAypa MPSIMBIX H3MEPEHH aHAJIOTOBBIM M IIU(PPOBBIM
puOOpPOM.

Jlabopamopuvie pabomol u onvimul

1.OnpenencHue 1EHBI JCTICHUS M3MEPHUTEIHHOTO MpUOOpa (MCIONB3Ysl TEXHOJIOTHUECKYIO
KapTy 9KCIIEPUMEHTA).

2. 3mepenne paccTOsTHU.

3. U3mepenue 06bEMa KUAKOCTH U TBEPIOTO Tea

4. Onpeodenenue pazmepos Manvix mei.

5. HM3mepenue TemmepaTypbl MpH TMOMOIIM >KMIKOCTHOTO TEpMOMETpa U JaT4uKa
TeMIIepaTyphl.

6. Ilposedenue uccredosanus no nposepke cunomesvl: OAIbHOCMb NOAEMA WAPUKA,
NYWeHHO20 20PU3OHMANLHO, meM Donbuie, Yem OOoblue 8blcoma NycKd.

Pasznea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOEHUHU BelleCTBA

CTpoeHue BeIIECTBA: aTOMbl M MOJEKYIbL, ux paszmepvi. Onvimvl, 00KA3bl8AIOUUE
OUCKpemHoe cmpoeHue eeuecmad.

JIBukenne dacTul] BemiecTBa. CBsI3b CKOPOCTH JIBIDKEHHUS YAacTHUII C TEMIIEPAaTypoi.
bpoynoBckoe paBmxkenue, auddysus. Bzaumooelicmsue uacmuy eewyecmeda: NPUMANCEHUE U
OmmanKugauue.

ArperaTtHple COCTOSIHHMSI  BEIIECTBA: CMpPOeHUe 2a308, MHCUOKOCmel U  MBEPObIX
(kpucmaniuyeckux) men. Bzaumocessv mescoy ceolicmeamu ewecms 8 pPA3HbIX aAcpecamHblX
COCMOSAHUAX U UX AMOMHO-MOJNEKYIAPHLIM cmpoeruem. OcobenHoCmu azpecamHulx COCMOSAHULL
8000L.

HMemoncmpayuu®

1. HaGmonenre 6poyHOBCKOTO JIBUKEHHS.

2. Habmonenue quddysum.

3. Habnwooenue senenutl, 00bACHAIOWUXC NPUMSICEHUEM ULU OMMAIKUBAHUEM YACMUY
selwecmaa.

1 MC - sneMeHTHI coiepskaHHs, BKIIFOUAIOIIHE MEXKIIPEIMETHBIE CBA3H, KOTOPbIE MOAPOOHEE PACKPHITHI B
TEMaTHYECKOM IUTaHUPOBAHUH.
2 351ech U jasiee KypCUBOM 0003HAYEHBI TEMbI, H3yUEHHE KOTOPBIX HPOBOAUTCS B 03HAKOMUTENILHOM ILIaHe. [lenaror
CaMOCTOSTENILHO ONpe/ielisieT 00beM N3y4aeMoro MaTepHaia.
3 Bee JlemorcTpauuu u JlabopatopHeie paboThl, PEICTABIEHHBIE B COEPKAHUMY, JIOTYCKAETCs (MOXHO) IPOBOIUTE,
UCTIONB3Ysl MH(OPMALIMOHHBIE U JIEKTPOHHBIE TEXHOJIOTHH (LM(POBbIE 00pa3oBaTeIbHbIC PECYPCHI).
% 311ech u jasiee IPUBOUTCS PACIIMPEHHBIH EPEYEHD JIaG0OPATOPHBIX PabOT U ONBITOB, U3 KOTOPOTO YUUTEND JIENAET
BBIOOD MO CBOEMY YCMOTPEHHIO.
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Jlabopamopnwvie pabomot u onvimul

1. Oyenxa ouamempa amoma memoodom psi008 (¢ ucnoiv3oearuem gpomozpaghuii).

2. OmBITHI 110 HAOJIIOACHHUIO TEMJIOBOTO PACITUPEHUS Ta30B.

3. OmBITE O OOHAPYKCHHIO JEUCTBUS CHUJI MOJICKYJSIPHOTO TPUTSIKCHHUS (2J1eKMPOHHAA
demoncmpayus).

Paznen 3. /IBu:xeHHe U B3aUMo/ielicTBUE TeJl

Mexanunueckoe aBuxeHre. PaBHoMepHoe 1 HepaBHOMEpHOE JBHKeHHE. CkopocTb. Cpeonss
CKOpOCMb NPU HEPABHOMEPHOM O8udceHuu. PacuéT myTu U BpeMEHU JABUKECHHUS.

SBnenue uHepuuMu. 3akoH uHepyuu. Bzaumooleiicmeue men Kaxk NPUNUHA USMEHEHUS
ckopocmu osudicenus men. Macca xkax mepa unepmuocmu mena. IlnotHocTh BemectBa. Caa3b
NIOMHOCIU C KOIUYECME80M MOJEKY 8 eOuHUuye 06véma eeujecmaa.

Cuna kak XxapakTepucTuka Bzaumoaenctsus tei. Cuna ynpyeocmu v 3akoH ['yka. M3zmepenue
CUBL C NOMOWBIO OUHAMOMempa. SIBIIeHUE TATOTEHUS U cuia TsokecTu. Cuna masxcecmu Ha Opyaux
nianemax (MC). Bec tena. HeBecomocth. Cro)KeHHE CHJI, HAMPABICHHBIX 1O OJHOWU MPSMOM.
PaBuoneiictBytomas cui. Cuna mpenus. Tpenue ckoavoiceHuss u mpeHue nokos. Tpenue 6 npupooe u
mexuuxe (MC).

HMemoncmpayuu®

1. HaOmronenrne MexaHH4eCKOro IBUKEHUS TeIa.

2. N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO IBUKEHHUS.

3. HaGmronenue siBlieHUsI HHEPIIAH.

4. Habmronenue u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.

5. CpaBHeHME Macc 10 B3aUMOJICUCTBUIO TEN.

6. CnoxxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.

Jlabopamopnuvie pabomot u onvimul

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO IBMXKEHUS (IIApUKa B KUIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUJIS U T. 11.) (271eKMPOHHAA OEMOHCMPAUUL).

2. OmnpeneneHre cpeHE CKOPOCTH CKOJIbKEHUSI OpycKa WU MIapuKa MO HAKIOHHOM
MJIOCKOCTH.

3. Omnpezenenue MI0THOCTU TBEPIOTO Tea.

4, OMBITHI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTh PaCTsDKEHUS (AedopMannm) IpyKUHBI OT
MIPUIIOKEHHOH CHUJIBL.

5. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIBI TPEHHS CKOJIbKEHHS OT Beca Tena U

XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenne. Cnocobvl ymeHvuienus u ygeaudenus oasnenus. /lagnenue 2asza. 3a8ucumocms
oasnenus 2aza om o6véma, memnepamypwi. I[lepedaya dasnenus meépovimu menamu, HUOKOCHAMU
u eazamu. 3axon Ilackans. Ineemamuueckue mawiunvl. 3aBUCUMOCTH NTABJICHUS KHIKOCTH OT
riyounsl. Coobwarowuecs cocyovl. 1 uopasiuieckiue mexaHusmol.

Atmochepa 3emnm u armochepHoe naBieHue. [lpuuumvl Cyujecmeosanus 6030YUIHOU
obonouku 3emnu. Onvim Toppuuennu. Hzmepenue ammocgepHozo OagieHus. 3agucumocms
ammocgeprozo 0asienuss om 8blcomnl Hao0 yposHem mopsi. [Ipubopwvi 01 usmeperus ammocheprozo
oasnenus.

Heticmeue sncuoxocmu u 2aza Ha NOSPYHCEHHOe 8 HUX mesio. BeITalkuBaromas (apXxuMenoBa)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnaeanue.

Hemoncmpayuu

1. 3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIEPATYPHI.
2. [lepenaya naBiaeHUS KUIKOCTHIO U Ta30M.

3. Coobmarommuecs: Cocypl.

4 IMuapaBnuueckwuii mpecc.



5. [TposiBnenue neiictBus aTMOCGHEPHOTO JaBICHUS.

6. 3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT 00BEMA MOTPYXKEHHOW dYacTH Tena |
IINIOTHOCTHU KUAKOCTH.

7. PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

8. VYcnoBue IUIaBaHUsS TeJ: IUJIaBaHHUE WIIHA IMOrpy’>XCHUC TCJI B 3aBUCUMOCTHU OT

COOTHOIIICHUS IIOTHOCTEH TeJa M KUIKOCTH.
Jlabopamopuvie pabomol u onvimul

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOM B )KUJIKOCTh
YacTH Tela.

2. OnpeneneHne BBITAJIKUBAIONICH CHUJIbI, JACHCTBYIONIEH Ha TeEJO, MOrPYKEHHOE B
AKUJKOCTb.

3. [IpoBepka HE3aBUCHMMOCTH BBITAJKUBAIONIECH CHJIbI, JIEUCTBYIOIIEH Ha TEJIO B
XKUJKOCTH, OT MacChI Tea.

4, OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOILIECH CHIIBI, ICHCTBYIONIEH Ha
TEJO B KUAKOCTH, OT 00BbEMa MOTPYKEHHOHN B )KUAKOCTh YACTH TEJIA M OT IUIOTHOCTH KHUJIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHME JIOJKH U ONpENCICHHE €&
IpPy30I0AbEMHOCTH.

Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHEpPrus

Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbIuar, OJ0K, HAaKJIOHHAs MJIOCKOCTb. [Ipasuno pagnosecus pvluaza.
Ipumenenue npasuna pasHogecusi pvluaza K 610ky. «3o010moe npasuno» mexarnuxu. KITJI mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunemuueckas u nomenyuanvhas suepeus. llpespawenue 00no2o
8UOA MeXAHUYeCKOU IHepauu 8 Opy20u. 3aKOH COXPAHECHHS SHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. [IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomut u onvimut’

1. Omnpenenenue pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Tela IO
TOPU30HTAIILHOW MOBEPXHOCTH.

2. HccenenoBanue ycioBuil paBHOBECUs pblyara.

3. N3mepenne KIIJ] HakTOHHOM TIIOCKOCTH (271€KMPOHHAA 0EMOHCMPAYUL).

4. N3yueHne 3ak0Ha  COXpaHEHUS  MEXAaHUYECKOM  DHEPruu  (2J1eKMmpOHHAA
oemoncmpayus).
8 KVIACC

Pa3nen 6. TerioBbIe IBJIEHNA

OcHogHbIe NONI0NCEHUS MONEKYAAPHO-KUHEMUYECKOU meopuu cmpoenus sewjecmea. Macca u
pasmepvl amomos u moaekyn. Onvimovl, no0meepucoaoujue OCHOBHbIE NOJIONCEHUS MOEKVIAPHO-
KUHeMUyecKoll meopuu.

Mopnenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUM BelecTBa. Kpucmaniuueckue u
amopuvie mena. OdvscHeHUe CBOUCME 2A308, HCUOKOCIEU U MBEPOLIX Mell HA OCHOBE NOJIOHCEHULL
MONeKynapHo-KuHemuyeckou meopuy. CMaUMBaHUE U KanuiisapHsle aenenus. 1ennosoe pacuupenue
u corcamue.

Temneparypa. Césa3b memnepamypul o CKOPOCHbIO MENL08020 OBUNCEHUS YACTUY.

Buytpenusis sueprusi. Cnocobvi uzmeHenuss GHYMpeHHel 3Hepeuu. menionepeoava u
cogeputerue pabomoul. Buovl menionepedayu: menionpo8oOHOCMb, KOHBEKYU, U3TYUeHUe.

KomuaectBo TemnoTel. Yoenvnas mennoémxocmo eewecmea. Tennoobmen u menniogoe
pasnogecue. YpasueHue meniogoeo banauca.



IInasnenue u omeepoesanue KpUCMaIIuyecKux euwjecms. Yoenonas menioma naaeieHusl.
Ilapoobpaszoseanue u ronoencayus. Hcnapenue (MC). Kunenwe. Voenvnas mennoma
napoobpazosanus. 3a8UCUMOCMb  MEMNEPamypbl  KUNEHUs Om ammoc@epHo20  0aeieHUs.
Bnrasicnocmyo 6030yxa.

DHeprus TOIUBA. YoenbHas menioma c2opanus.

Ilpunyunvr pabomovr mennogvix Osucameneu. KIIJ] mennosoco oeucamens. Tennosvie
ogueamenu u 3awuma okpyscarowe cpeowvt (MC).

3axon coxpanenus u npespaweHus sHepauu 8 mennogvlx npoyeccax (MC).

Hemoncmpayuu

1. Hab6mronenne 6poyHOBCKOTO JTBUYKEHUS.

2. Ha6monenue nuddysum.

3. HalGmronenue siBneHnii cMauynBaHMsl ¥ KalTWJUTSIPHBIX SIBJICHUH.

4. HabimroieHre TemioBoro pacmmupeHus Tel.

5. W3meHeHue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAKICHUH.

6. [TpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bunpr Terionepenaun.

8. Oxnax7eHne Ipu COBEPLUICHUN PAOOTHI.

9. HarpeBanue npu coBepiiieHun padOTHI BHEIITHUMU CHUIIAMH.

10. CpaBHeHHE TENIOEMKOCTEN pa3InYHbIX BEILIECTB.

11. HaOmronenne kumexus.

12. HalGmromeHue mOCTOSHCTBA TEMITePaTypPhl IIPH TIJIABJICHUU.

13. Moieny TenIOBBIX ABUTATENIEH.

Jlabopamopuvie pabomol u onvimul

1. OnpITel MO  OOHAPYXKEHUIO  ACUCTBHSI CHUJI  MOJIEKYJSIPHOTO — MPUTSIKEHUS
(21eKkmponnan demoncmpayus).

2. OnpIThI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbITH 10 HAOTIOICHHUIO TETLIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

4, Ompenenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

5. OnbBITHI, JAEMOHCTPUPYIONINE 3aBUCHUMOCTh NABICHHUS BO3[yXa OT €ro oobéMa u
HarpeBaHus WIH OXJIAXKICHUSI.

6. IIposepka ecunome3vl TUHEUHOU 3A6UCUMOCU OJUHBL CIMOLOUKA HCUOKOCU 8
mepmMomMempuieckol mpyoxKe om memnepamypeol.

7. HaGmonenne n3MeHeHnss BHYTPSHHEH SHEPTUH TeJla B Pe3yJIbTare TeIUIonepe1ayn 1
paboTHl BHEITHUX CHIL.

8. HccnenoBanue siBICHUS TEMIOOOMEHA MPU CMEIIMBAHUYU XOJIOJHON U TOpsiYeit BOJIBI.

9. Onpeodenenue koruuecmea meniomol, NOIY4EHHO20 000U NPU MENI00OMeHe C Hacpembim
MeMANIUYeCKUM YUTUHOPOM.

10. HccnenoBanue mpoliecca UCIIapeHus.

11. Omnpenenenre OTHOCUTEIBHON BIIAXXKHOCTH BO3/yXa.

12. Onpedenenue yoenvbHOU Meniomol N1AG1eHUs TbOd.

Paznen 7. diiekTpuyeckre 1 MAarHMTHbIE SIBJICHUS

Onexmpuzayus men. JIBa poaa 3MEeKTPUUYECKUX 3aps10B. BaumonecTBue 3apsKeHHbIX TE.

DnekTpuueckoe mnone. [lpunyun cynepnosuyuu d1eKmpuieckux nojeu (Ha KayecmeeHHOM
yposne).

Hocumenu snekmpuueckux 3apsoos. Onemenmaphwviii d1ekmpudeckuti 3apsao. Cmpoenue
amoma. [IpOBOTHUKY U AUAJIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

DINIEKTpUYECKUN TOK. Ycnosus cywecmeosanus snekmpuieckoeo moka. VICTOUHHKH
MOCTOSIHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE, MArHUTHOE).
Onexmpuueckuil MoK 8 HCUOKOCMAX U 2A3AX.

PaboTta u MOIITHOCTB ANIEKTPUIECKOTO TOKA. 3axow [icoyna—/lenya. Dnekmpuueckue yenu u
nompeobumenu 31eKMpuyeckou dHepauu 8 bbimy. IneKTpudeckas nenb. Cuiia Toka. IIEKTPUIECKOE
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Hanpspkenre. ColpoTUBICHUE TPOBOAHUKA. YoenvHoe conpomusnenue geuyecmaa. 3akoH Oma s
ydgacTka 1iend. llocrmemoBaTenbHOe W TapauiebHOE COCIWHEHHWE TMPOBOIHUKOB. Kopomkoe
3aMblKaHUe.

ITocTossHHBIE MarHuTHEL. B3auMmojelcTBHE ITOCTOSHHBIX MAarHuTOB. Macnummuoe noie.
Maenumnoe none 3emau u e2o 3uavenue 0ns xcuznu Ha 3emne. Onvim Opcmeda. Maenumnoe none
anekmpuieckoeo moka. Ilpumenenue snekmpomacnumos 6 mexuuxe. /lelicmeue MacHUmMHO20 NoJis
Ha NPOBOOHUK ¢ moKoM. Dlekmpoosucamenb  NOCMOAHHO20 moka. Hcnoavzosanue
aneKkmpoogueamereli 8 MeXHUYeCKux yCmpoucmeax u Ha mpaHcnopme.

Onvimer  @apades.  AHenenue  snexmpomacHumuon — unoykyuu. Ilpasuno  Jlenya.
Onexmpoeenepamop. Cnocobvl noayueHuss 31eKmpuueckol 3Hepeuu. IICKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX UCTOYHHKAX SYHEPTUU.

Hemoncmpayuu

1. OnexTpusanus Tell.

2. JIBa pozia 2JIEKTPUUECKUX 3apsiI0B U B3aUMOJIEHCTBHE 3apSKEHHBIX TeEJl.
3. Y CTpoUCTBO U IEHCTBUE IIEKTPOCKOIIA.

4. OnexkTpocraTHyecKast HHAYKIUS.

S5. 3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.

6. ITpoBOIHUKY M JUBIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO ITOJIS.

8. VICTOYHMKH OCTOSIHHOTO TOKa.

9. JIeNCTBUA DIIEKTPUYECKOTO TOKA.

10. DNEeKTPUUYECKHI TOK B )KUJIKOCTH.

11. I"a30BbIii pazpsa.

12.  HM3mepeHwue CUIIbI TOKA aMIIEPMETPOM.

13.  M3mepeHHe 3IEKTPHUECKOTO HANPSIKEHUS BOJIETMETPOM.

14.  PeocraT u Mara3uH COMPOTUBIICHUH.

15. B3anmoneicTBre NOCTOSTHHBIX MarHUTOB.

16.  MopenupoBaHrue HEBO3MOXKHOCTHU Pa3JIeJIEHUs MOJIFOCOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX N0JIEN MOCTOSIHHBIX MarHUTOB.

18. OmeIT Opcrena.

19. MarsuTHo€e nojie ToKa. JIeKTPOMarHmr.

20. JleficTBHEe MarHUTHOTO TIOJIST HAa IPOBOTHUK C TOKOM.

21. DNEeKTPOABUTaTENb IOCTOSIHHOTO TOKA.

22.  HccnenoBaHue sIBJIECHUS HJIEKTPOMarHUTHON MHIYKIIHU.

23.  OmnbiTel Qapases.

24.  3aBUCUMOCTH HAIIPABJICHUS HHAYKIIMOHHOIO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHHS.
25. DneKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopnwvie pabomot u onvimul

OnbITHI 10 HAOTIOCHUIO SJIEKTPU3AIIMHU Tell MHAYKIUEH U TIPU COPUKOCHOBEHUHU.
HccnenoBanue neiCTBUS JIEKTPUUYECKOTO MOJISI HA IPOBOJAHUKH U TUJIEKTPUKH.
COopka u mpoBepKa padOTHI MEKTPHUIECKOH IETH MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.

Hccneoosanue 3agucumocmu cuivl mokd, uodyweeo uepes pesucmop, om
CONPOMUBTIEHUS PE3UCOPA U HANPAICEHUS HA PE3UCTOpe.

SourwbdE

7. Onvimol, 0eMOHCMpuUpyOwue 3a8UCUMOCIb  JJIEKMPULECKO20  CONPOMUBTLEHUs
NPOBOOHUKA OM €20 ONUHbBL, NIOWAOU NONEPEUHO20 CeYeHUs U Mamepuad.

8. IIposepka npasuna CrodiceHuss HANPSI’CEHUll Npu NOCIe008AMENbHOM COEOUHEHUU
08YX pe3ucmopos.

9. IIposepka npasuna 011 CUIbL MOKA NPU NAPATLLETbHOM COCOUHEHUU Pe3UCTOPOS.

10. Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11.  OmpenerneHre MOIIHOCTH DIIEKTPHUYECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOPE.
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12. HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaIPSKCHUS
Ha HEH.

13.  Onpeodenenue KIIJ[ nacpesamens.

14.  HccnemoBaHue MarHUTHOTO B3aMMOCHUCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. HM3yyeHwe MarHWTHOTO TIOJS TOCTOSIHHBIX MAarHUTOB MPU HX OOBEIUHEHUH U
pa3eIcHHH.

16.  HccnenoBaHue NEWCTBUS MIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OmubITHI, AEMOHCTPHUPYIOUIHE 3aBUCHMOCTD CHJIbI B3AUMOJICHCTBHSI KATYIIKH C TOKOM
Y MarHuTa OT CHJIBI TOKA U HAIIPABIIEHUS TOKA B KaTYIIIKE.

18.  M3yueHwue ACHCTBUS MarHUTHOTO TOJISI HA TPOBOTHHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomol 31eKmpoosueames.

20.  Usmepenue KII/] anexTpoaBuraTeIbHON yCTaHOBKH.

21.  OmbITHI IO HUCCIECNOBAHUIO SBICHUS SJIEKTPOMArHUTHON WHIYKIIUU: UCCIICIOBAaHUE

N3MCHCHHUHN 3HAUCHUS U HaIlpaBJICHHUA HHAYKIIMOHHOI'O TOKaA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUSA

Mexannueckoe ABWKEeHHE. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro JBWKEHUA. PaBHOMepHOe mpsiMOJIMHEWHOe JBWXKeHue. Hepasnomepnoe
npamonunelnoe oegudicenue. CpemHSs U MEHOBEHHAs CKOPOCMb meld HpU HEPAGHOMEPHOM
08UIICEHUU.

Yckopenue. Pagnoyckopennoe npamonurelinoe osudicenue. CBoOogHOE maneHue. Onvimbi
Tanunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensvroe yckopeHue.

Ilepsbiii 3akon Hsprorona. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. [lpunyun
cynepnosuyuuy Cuil.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuna mpeHus CKOIbICeHUs, CULA MPEHUsi NOKOS,
opyaue 6uobl MpeHusl.

Cuna TSKeCTH 1 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHUE CBOOOHOTO MaIeHUsI. /{eudicerue
naanem eoxpye Coanya (MC). Ilepsas kocmuueckasn ckopocmo. Hegecomocmo u nepecpysxu.

PaBHOBecue MaTepuanbHON TOUKU. AOcoomuo meépooe meno. Pasrnosecue meépoozo mena
€ 3aKpennénnoll ocvio epaujeruss. MOMEHT Cuiibl. Llenmp masxcecmu.

Wmnynse Tena. Mzmenenue umnynvca. Hmnyave cunvi. 3aKOH COXpPaHEHUS HMITYJIbCa.
PeaktuBnoe nemxkenue (MC).

Mexannueckas pabota U MomHOCTh. Pabora cun Tsikectu, ynpyeocmu, mpenus. Césnzv
9Hepeuu u pabomul. IloTeHUManbHAs SHEPrus Tela, MOAHITOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnasn snepeus cocamoti npyscunsvl. Kunernueckas sneprusi. Teopema o Kunemuueckoul
9Hepauu. 3aKOH COXPAHEHHUsI MEXaHUYECKON YHEPTUH.

Hemoncmpayuu
1. Habmoienne MexaHn4eckoro JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.
2. CpaBHeHHuE IyTeN U TPAaeKTOPUM IBUYKEHHUS OJHOTO M TOTO XK€ TeJd OTHOCUTEILHO

Pa3HBIX TEN OTCYETA.

3. N3mepenne ckopocTy U YCKOPEHHUSI IPSAMOJIMHENHOTO IBUKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KEHUS.

5. HaGntoneHnue nBUXeHUS Tela 10 OKPYKHOCTH.

6. Habnronenne MexaHWYeCKUX SBJICHUH, TMPOUCXONALUIMX B CHUCTEME OTcuéra
«Tenexxkay npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHTEIBHO KaOMHETa (PU3HKH.

7. 3aBHCUMOCTbH YCKOPEHHMS T€la OT MACChl Tela U ACHCTBYIONIEH HAa HETO CUJIBI.

8. HabmntoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. W3meneHue Beca Tena Ipyu YCKOPEHHOM JIBUKEHUH.
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10. Ilepenava nmmysnbca Ipu B3aMMOIEHCTBUM TEIL.

11.  IIpeoOpa3zoBaHmus SHEPTUU IPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaHeHre UMITyJIbca PU a0COTIOTHO YIIPYTOM B3aUMOJCHCTBUMU.

14. Habmoienne peakTHBHOTO JBUKCHHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTHH TIPU CBOOOTHOM TaJICHUH.

16.  CoxpaHeHHE MEXaHUYECKOW YHEPTUH MPU IBIKEHUU TeJa MO JCHCTBUEM MPYKUHBIL.

Jlabopamopnwvie pabomot u onvimeul

1. Konucmpyuposanue mpaxma 0ns pazeona u 0anvHeuulec0 pagHOMEPHO20 OBUNCEHUS
WapuKa umu menextcKu.

2. Omnpenenenue cpenHell CKOPOCTH CKONBXKECHHsSI OpyCKa WM JIBIDKEHUS IIapuKa IO
HAaKJIOHHOM TUIOCKOCTH.

3. OmnpeneneHre yCKOpPEHHsI TeJla MPU PaBHOYCKOPEHHOM ABM)KCHHUH TIO HAKIOHHOM
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BpEMEHU MPU PAaBHOYCKOPEHHOM JBUKCHHUH 0€3

Ha4yaJbHOW CKOPOCTH.

5. [Ilposepxa eunome3svl.: eciu npu pasHOyCKOPEHHOM OBUNCEHUU O€3 HAYUATbHOU CKOPOCIU
nymu OmMHOCAMCS KAK PA0 HEeYEMHbIX YUCel, MO COOMEEMCMEYIOUUE NPOMENCYMKU BPEMEHU
00UHAKOBYL.

6. HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHHSI CKOJBXKEHHUS OT CHJIbI HOPMaJIbHOTO
JaBJICHHUS.

7. Omnpenenenue kodppuIeHTa TPESHUS CKOTBKCHHS.

8. Onpenenenne )XECTKOCTU TPY>KUHBIL.

9. Omnpenenenre paboOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM [BIIKEHUHM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Omnpenenenne pabOThI CUJIBI YIPYTOCTH TIPU TMOABEME Tpy3a C UCIOIH30BAaHUEM
HETOBM)KHOTO U TIOJBIKHOTO OJIOKOB.

11.  M3yueHue 3aK0oHA COXPAHEHUS YHEPTHUHU.

Pa3zgen 9. Mexann4deckue KoJ1e0aHUA U BOJIHBI
KonebarenpHoe nBuxkenne. OCHOBHBIE XapaKTEPHUCTUKH KOJCOAHWIA: TEpPHOJ, YacToTa,
amruTyna.  Mamemamuyeckuti  u  npyscuHHull  masmuuxku. Ilpeepawenue sHepeuu npu
KonebamenvbHOM OBUNCEHUL.
3aryxatomue kojaebanus. BeiHykaeHHbie konebanus. PezoHanc.
Mexannueckue BoJIHBL. CBOWCTBa MEXaHUYECKHUX BOJH. [Ip0odoibHble U nonepeumvie 8OJHbL.
Jlnuna e6onnvl u cxopocms €€ pacnpocmpauerus. Mexanuueckue B0HbL 8 MBEPOOM melle,
ceticmuyeckue 60uwvl (MC).
3ByK. I pomkocms 38yka u evicoma mona. Ompasicenue 38yka. Mngpassyx u yiompassyx.
Hemoncmpayuu
Hab6mronenue konebanuii Te Mo 1eWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habntonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HaGmroenre BEIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.
PacnipocTpanenue npoobHbBIX U MOMEPEYHBIX BOJIH.
HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
: AKyCTHYECKUI PE30HAHC.
Jlabopamopnuvie pabomot u onvimul

R

1. Omnpenenenne 4acTOTHI ¥ IEPHOAA KoJeOaHUH MaTeMaTHYeCKOro MasiTHHUKA.

2. OmnpeeneHre 4acTOThI ¥ IEpHOa KOJIeOaHUI TPYKHHHOTO MasTHUKA (971eKMPOHHASA
demoHcmpayus).

3. HccnenoBanue 3aBHCHMOCTH TIEpHOAA KOJICOAHHWH TOJBENICHHOTO K HUTH Tpy3a OT

JJIMHBI HUTH.
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4. HccnenoBanue 3aBUCMMOCTH NIeproJia KoleOaHUi MPYKMHHOTO MasiTHUKA OT MAaccChl
rpy3a (2J1eKmpoHHas 0emMoOHCmpauus).

5. [TpoBepka HE3aBUCHUMOCTH TNEpHOAa KoyeOaHWW Tpy3a, MOJBEIICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb IE€pHOJa KOJIEOaHUH MNPYKHMHHOTO
MasiTHUKA OT Macchl rpy3a 1 )KECTKOCTH MPYKHUHBI.

7. W3mepenue yckopeHHsi CBOOOIHOTO MAJCHUS (I71eKMPOHHAA 0eMOHCMPAYUL).

Pa3nen 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHbBIE BOJIHBI

DNeKTPOMarHuTHOE MoJie. DIEeKTPOMarHUTHbIE BOJIHBL. C801icmea 21eKmpoMasHUMHbIX 0JIH.
LlIkana snekmpomacHumuuvlx 60H. Mcnonv3o6anue 31eKmpoMacHUMHbIX 601H OJisl COMOBOU C8A3U.

DJleKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoiHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonnoBsie cBoiicTBa cBeTa.

Jlabopamopnuvie pabomot u onvimul

1. N3ydeHne CBOMCTB 3EKTPOMAarHUTHBIX BOJH C IMTOMOIIBI0 MOOUIIBHOTO TenedoHa.

4

Pa3nen 11. CBetoBble siBICHUS

JlyueBas mogmens cBeta. Mcrounuku cBera. [Ipsamonunetinoe pacnpocmpaneHue ceema.
3ammenus Coanya u Jlyner. OTpaskenue cBeta. [lnockoe 3eprano. 3akon ompasxicenus ceema.

[Tpenomnenue cBera. 3aKOH NpeIoOMIIEHUS cBeTa. [lonHoe eHympenHee ompadsiceHue ceemd.
Hcnonvzo6anue noiHo2o 6HympeHHe20 OmpadiceHusl 6 ONMU4ecKUx cemogooax.

Jlunza. Xon nyuedr B nwmH3e. Onmuueckas cucmema ¢homoannapama, MUKpPOCKONa u
meneckona (MC). I'na3 kax onmuyeckas cucmema. bnuzopykocmo u 0anvnozopkocme.

Pasnooicenue 6enoco ceema 6 cnexmp. Onwvimvl Hvriomona. Cnoswcenue cnekmpanbHuix
Y6emoe.

Hemoncmpayuu

1. [IpssMOnMHENHOE pacPOCTPAHEHHUE CBETA.

2. OTpakeHne cBeTa.

3. [Tony4yenue n300pa’keHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4, [Ipenomnenue cBera.

o. OnTruyeckuii CBETOBO/I.

6. Xox mydeit B coOmparomiei JTnH3e.

7. XoJ J1yd4eil B pacCEeUBaIOLLEH JIUH3E.

8. [Tonyyenune n300pakeHH ¢ TOMOIIIBIO JIHH3.

9. [Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Monens rinasa.

11. Paznoxxenue 6enoro cBera B CIEKTp.

12.  TlomydyeHue 6e0TO CBETA MPHU CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomol u onvimul

1. HccnenoBanue 3aBUCUMOCTH yTila OTPa)XKEHUSI CBETOBOT'O JIyda OT yIJla MaJeHus.

2. N3yuenne xapakTepUCTHK H300paKeHUs IPEMETa B INIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMIICHHUS CBETOBOTO Jiyya OT yIJia aJIeHus Ha
IPaHUIIE «BO3TYyX—CTEKIION.

4, [Tonyuenne n300pakeHHI C IOMOIIBIO COOMPAIOIICH JTNH3HI.

o. Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHUYECKOW CHIIBI COOMpArOIIel JHH3BI
(271eKmponHan 0emoncmpayus).

6. OMnBITHI 10 Pa3JIOKEHUIO OEIIOTO CBETA B CIICKTP (971€KMPOHHAA OEMOHCMPAYUL).

7. OnpIThl MO BOCHPUSITHIO LIBETAa MPEAMETOB MPHU MX HAONIOIEHUU Yepe3 LIBETOBbIC
(GUIBTPEIL.
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Pa3nen 12. KBanToBbIe sIBJICHUS

Onvimul Pezepgopoa n nimanerapHas monaens aromMa. Mozaenb atoma bopa. Hcnyckanue u
noznowjenue ceema amomom. Keanmui.

PamnoaktuBHOCTh. Anvgha-, bema- u eamma-usaydenus. CTpoe€HHWE aTOMHOTO spa.
Hyknounas mooenv amomuoeo saopa. Hzomonwvl. Paoduoaxkmuenvie npespawjenus. Ilepuoo
noypacnada amomHusix soep.

SnepHbie peakiuu. 3aKOHBI COXPaHEHUs 3apsSI0BOr0 U MACCOBOTO YUCelN. Peaxyuu cunmesa
u oenenus si0ep. Uemounuxu snepeuu Connya u 36é30 (MC).

SAnepHas sHepreTuka. /eticmeaus paouoaKkmusHulx uznyienuil Ha scugvle opeanusmol (MC).

Hemoncmpayuu

1. CrieKTphl U3J1y4eHUs U MOIJIOIIEHNUS.

2. CrieKTphl pa3ayHbIX T'a30B.

3. CrnexTp Bomopoa.

4, Hab6mronenue TpekoB B kamepe Busbcona.

5. Pabora cuérurka HOHH3UPYIOIUX U3TYYCHUH.

6. Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopuvie pabomol u onvimul

1.  Habnoodenue cniowHblx u IUHEUYaAmMulX CNeKMPO8 U3 UEHUSL.

2. HccnenoBanne TPEKOB: M3MEPEHUE SHEPIHMHM YaCTHUIBI MO0 TOPMO3HOMY IyTH (10
dbotorpadusam) (3J1eKmpoHHAA 0EMOHCMPAYUL).

3. W3mepenue paioakTHBHOTO (OHA (2/1eKMPOHHAA 0EMOHCIMPAUU).

IToBTOpHTEIBLHO-0000 AN MOIYIb

[ToBTOpHUTENTEHO-0000IIAOIIMI MOTYJIb MPEAHA3HAYEH ISl CHCTEMATH3allui U 000O0IICHUS
MIPEIMETHOTO COZACP)KaHUS U OMbITAa JAEATEIbHOCTH, TPUOOPETEHHOTO MPHU M3YyYEHUU BCEro Kypca
(buzuKH.

[Ipn n3ydeHUHn AAHHOTO MOAYJS PEAIU3YIOTCA M CUCTEMATU3UPYIOTCS BUBI JEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00€CIeUnBaeTCsl JOCTH)KEHUE PEAMETHBIX U METAIIPEIMETHBIX IIAHUPYEMbIX
pe3yabTaToB 00y4eHHUs, (OPMHPYETCs] €CTECTBEHHO-HAay4yHas IPaMOTHOCTb: OCBOCHHE HAy4YHBIX
METOZOB HCCIEIOBaHMs SIBICHUH TNPUPOABI M TEXHUKH, OBJIAJCHUE YMEHMSIMU OOBICHATH
¢busnveckue SBICHUS, IPUMEHSIS TOJIyYCHHBIC 3HAHMS, PEeLIaTh 3a/1aud, B TOM YHCIIe KaYeCTBEHHbIC
U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATIBHO AEATEIbHOCTHBIN XapaKTep JaHHOTO pa3jiera pealn3yercs 3a CYET TOT0, 4YTO
y4Yaluecs BBITOJIHAIOT 3a1aHus, B KOTOPBIX UM IIPEAJIaraeTcs:

" Ha OCHOBE NOJYYECHHBIX 3HAHUN PacO3HABATh U HAYYHO OOBSCHSITH (PU3NUYECKHE SBICHUS
B OKPYXaIOIIEel TPUPOJIE U MOBCEAHEBHOM KU3HU;

" HCIOJIB30BATh MOJI PYKOBOACTBOM II€/larora Hay4yHble METO/IbI UCCIEIOBAHUS (DU3UUECKUX
SBJICHUH, B TOM YHUCJIE JJI1 IPOBEPKU THIIOTE3 U MOIYYECHHS TEOPETUIECKUX BBIBOJIOB;

" OOBSCHATH C OMOPO Ha MUAAKTUYECKHI Marepuaj Iociie OOCYKICHHS C MelaroroM
HayyHble OCHOBbI HauOoOJee BAXKHBIX JOCTHIKEHUM COBPEMEHHBIX TEXHOJIOTUH, HalpUMeEp,
IIPAKTUYECKOT0 NCIIOJIb30BAaHMUS PA3IMYHbIX HICTOYHUKOB 3HEPTUH HAa OCHOBE 3aKOHA ITPEBPALLEHUS U
COXPaHEHUS BCEX U3BECTHBIX BUIOB DHEPIHH.

Kaxxnas w3 Tem JaHHOro paszgena BKIIOYAeT OKCIEPUMEHTAIBHOE HCCIIEJOBaHUE
o0o0Imaroniero xapakrepa Ha yCMOTpPEHHME Iejarora M npu ero nomomu. Pasnmen 3asepiiaercs
MIPOBE/ICHUEM TUArHOCTUYECKOM 1 OLIEHOYHOM paboTHI 32 KypC OCHOBHOMW IIKOJIBI.
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INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA YUYEGBHOI'O IIPEJIMETA «®PU3NKA» HA
YPOBHE OCHOBHOI'O OBIIETI'O ObPA30OBAHIA

B menom pesynbratel ocBoeHust oOyuatomumucs ¢ 3[IP yueOGHOro mpemmera «®duszmkar
JOJDKHBI COBMAAaTh C pesyiabTaTamMu DenepasibHOM pabouell mporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUSI.

Haubonee 3HauNMBbIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATHI:

B pesynprate wu3ydeHuss (QU3MKKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
obyuatomierocs ¢ 3I1P 6yayt chopmMupoBaHbl ClieyIOIINE THYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTproTHYECKOro BOCIIUTAHHUSA:

NPOSIBIICHUE WHTEepeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (hm3ndecKoi
HayKH;

[IEHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX-(DU3NKOB;

2) rpa)/1aHCKOT0 U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO-3HAYUMBIX M ITHYECKHX
po0GJieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

0CO3HAHME BYKHOCTH MOPAIbHO-3THYECKUX MPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

3) 5cTeTUYeCcKOro BOCIIUTAHUS:

BOCIIPHSITHE JCTETHUECKUX KadecTB (PU3NYECKON Hayku: €€ TapMOHHMYHOIO TMOCTPOCHHMS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IECHHOCTU Hay4YHOI'O IMO3HAHUS:

OCO3HAHHE LIEHHOCTH (PU3MYECKOW HAayKH KaK MOIIHOTO HHCTPYMEHTa IO3HAaHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIIEH COCTABIISIONIEH KYJIbTYpHI,

pa3BUTHE HAYYHOMU JH0003HATENFHOCTH, HHTEpECa K UCCIEA0BATEIbCKON e TEIbHOCTH;

5) popmupoBaHuUs KyJIbTYpPbI 310pPOBbSI K SMOLIMOHAIBHOTO 0J1aromnoryyus:

OCO3HaHHE LIEHHOCTH 0€30MacHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BaXHOCTH TpaBHJ OE30MAaCHOTO TOBEICHHS HA TPAHCIOPTE, HAa JOpOrax, C 3JICKTPUYECKUM U
TEIJIOBBIM 000PYI0OBaHUEM B IOMAIIHUX YCIOBHUSAX;

c(OpMHPOBAHHOCTh HaBbIKa pedaeKCHH, MIPU3HAHKUE CBOETO MpaBa Ha OIIMOKY U TaKOTro e
IpaBa y ApYyroro 4eiaoBeKa;

6) TpyZIOBOTO BOCITUTAHUSA:

7) aKTUBHOE ydacTHE B PEUICHUU MPAKTUYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTelIbHON
OpraHu3ali, HACEJICHHOTO IIyHKTa, POJHOrO Kpas) TEXHOJOTMYECKOW U  COIHaTbHOU
HAIpPaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIIE U (PU3UUECKUX 3HAHUM;

UHTEpEC K MPAKTUYECKOMY M3YUEHUIO podeccuil, CBA3aHHBIX C (PU3UKOM;

8) 9KOJIOTUYECKOTO BOCITUTAHUS:

OpHEHTAIlUsl Ha NpPHUMEHEHHE (HU3MUECKUMX 3HAHMW JUIsI pelIeHus 3axad B 00JacTu
OKpY’Karollled cpefbl, IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX IOCIEIACTBUI AJIs
OKpY>Karollen Cpeibl;

OCO3HaHHUE T1100aJIHbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

9) amanTanuu K U3MEHSIOIUMCS YCIOBHSIM COLIMATBHOMN U IPUPOIAHOI CpeJibl:

NOTPEOHOCTH BO B3aMMOJEHCTBUH ITPH BBHITIOJHEHUH UCCIEI0BAaHUIN U TPOEKTOB (PU3NUYECKOM
HAIMPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSM JIPYTHX;

MOBBILICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO eI TeIbHOCTb;

noTpeOHOCTh B JOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YHCIe (OPMYITUPOBATH UJEH, TIOHATHS,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SBICHUSIX;

0CO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTh (PU3UKY;

IUTAHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMIA;
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CTpeMJICHUE aHATM3HPOBAThH U BBIABISATH B3aUMOCBS3H MIPUPO/IBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (DPU3UUYECKUX 3HAHMIA;

OLICHKA CBOMX JEWCTBUM C Y4E€TOM BIIMSHUS HA OKPYXKAIOLYyI0 Cpeay, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

Osnadenue yHu8ePCaIbHbIMU YUEOHBIMU NOZHACAMETLHBIMU OCHCMBUAMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN O0BEKTOB (SIBJICHU);

YCTaHABIIMBATh CYIIECTBCHHBIH MPU3HAK KIACCHU(PUKAIMK, OCHOBAHUS IS O0OOIICHUS U
CpaBHEHUS,

BBISIBJISITH  3aKOHOMEPHOCTH W TIPOTHUBOpPEYHsI B paccMaTpUBaeMbIX (akTaxX, JaHHBIX H
HaOJIOIEHUSAX,, OTHOCALINXCA K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH  [IPUYMHHO-CJICAICTBEHHBIE CBS3M MPU HM3YYCHHH (DU3MUECKUX SIBICHUU W
MIPOLIECCOB, MPOBOJIUTH BHIBOJIBI C CIOJIB30BAHNEM JE€AYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHHH,
BBIBUTATh THIIOTE3bl O B3aMMOCB3SX (PU3UYECKHX BETUYHMH, TPH HEOOXOAWMOCTH IO
PYKOBOJICTBOM YUHUTEIS;

BBIOMpPATh CMOCOO pemeHust yueOHOH Qu3nueckoil 3amauu  (CpaBHEHUE HECKOJIBKUX
BapHaHTOB peIlIeHUs, BbIOOp Hambojee MOAXOASAIIEr0 C YYETOM CaMOCTOSITENBHO BBIIEICHHBIX
KPUTEPHUEB) TIOJT PYKOBOJICTBOM yUHUTEIIS.

2) 6a30BbIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKII MHCTPYMEHT TIO3HAHHS,

OPOBOAWTH IO TIUIAHY OIbBIT, HECIOXKHBIA (QUINYECKUN SKCIIEPUMEHT, HeOOoNbIIoe
uccienoBanue (PU3NIECKOro SBICHUS, PU HEOOXOAMMOCTH MO PYKOBOJCTBOM YUHUTEJIS;

dbopmyIupoBaTh 0000IICHHS U BBIBOIBI TTO PE3YJIbTaTaM IPOBEIEHHOTO HAOJIOICHHMSI, OTIBITA,
MCCJICIOBAHMS C OTIOPO Ha TUTAH/alITOPUTM.

3) paborta c uHbOpMaIuei:

NPUMEHSTh pPa3IMYHbIE METOJbI, WHCTPYMEHTBHl M 3alpochl NpHU TOHWCKE H O0TOOpe
nHpOpManMi WM JaHHBIX C YY€TOM TIPEMIOKCHHOW Yy4deOHOW (Qu3nueckod 3amadd, MpH
HEO0XOAMMOCTH MO/ PYKOBOJCTBOM YUHTEIIS;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh HWHGOPMALMIO Ppa3IWYHBIX BUJOB U  (opm
MIPE/ICTABJICHHS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMaIbHYIO (opMy mpeacraBieHus WHPopManuu U
WJUTIOCTPUPOBATH peIlacMble 3a/1a4i HECTIOKHBIMH CXEMaMH, JHarpaMMaMu, HHOU TpaduKol U ux
KOMOMHAIUSIMU, [TOJT PYKOBOJICTBOM yUYUTEIIS.

Osnaodenue yHueepcaibHviMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

1) obmenue:

B XO7ie 00CYXKeHUsl y4eOHOro Marepuana, pe3yJbTaToB Ja00opaTOPHBIX PadOT M MPOEKTOB
3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl M BBICKAa3bIBaTh HJEH, HalleJICHHbIE Ha
pelIeHre 3a1a91 U OoJIJIepKaHKe 0J1aroKenareIbHOCTH OOIICHMS;

COTIOCTABJISITh CBOU CYXACHHUS C CYKACHUSIMH JAPYTUX YYACTHUKOB JUaliora, 0OHApy>KUBATh
pa3nauydne U CXOACTBO TIO3HIIHIA;

BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATh PE3yIbTAThl BEINOTHEHHOTO (PHU3UUECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIIIOBAHMS, TIPOEKTA).

2) coBMeCTHas JeSTEIIbHOCTh (COTPYIHUYECTBO):

MOHMMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIMBUIYaIbHOW pabOTHI MpH
pelIeHNH KOHKPETHON (PU3NYECKOM MPOOIIEMBL;

MPUHUMATB LI€JIM COBMECTHOM AESITETbHOCTH, OPTaHU30BBIBATD IEHCTBUS M0 €€ TOCTHKEHUIO:
pacmpenensaTb poyu, 00CYKAaTh MPOIECCHl U PE3yTbTaThl COBMECTHOW paboThI, 0000IIaTh MHCHHS
HECKOJIbKUX YEJIOBEK;
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BBITIOJHATh CBOKO YacTh pPAa0OTHI, JOCTHras KauyeCTBEHHOTO pe3ylibTara II0 CBOEMY
HaIpPAaBIICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTUMHU WIEHAMH KOMaH/IbI;

OIICHUBATh KAa4€CTBO CBOETO BKIAJa B OOMIU MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIHLHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

Osnadenue yHugepcatbHbIMu YUeOHbIMU PECYIAMUCHBIMU OCUICHIBUAMU:

1) camoopranuzamus:

BBISIBJISITH MPOOTIEMBI B KU3HEHHBIX M YYEOHBIX CUTYallUAX, TPEOYIOUIUX ISl pPEIICHUS
(bU3UYECKUX 3HAHU;

OpPUEHTUPOBATHCS B PA3IIMYHBIX TIOIX0JaX IPUHATHS PEIICHUH (MHANBUAYAIbHOE, IPUHSITHE
perieHus B TpyIIe, IPUHATHE PEIICHUN TPYIIION);

COCTaBIISITh AITOPUTM pelIeHus (PU3MUECKON 3a7aud WIM TUTAHA UCCICOBAHHS C y4ETOM
MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, IIOJT PYKOBOJICTBOM YUHUTEIIS.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY CUTYyallMd M Mpejajarath IjiaH €€ HU3MEHEHUs, MpPH HEeO0OXOTUMOCTH TOJ
PYKOBOJICTBOM YUUTEIS,

OOBSACHATh TPUYMHBI JOCTHKEHUS (HEIOCTHIKEHHUS) Pe3yJbTaTOB IESATENIbHOCTH, /1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIOBHUSIM.

3) SMOLIMOHATBHBIN UHTEIIJIEKT:

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XO0JIe CIopa WM AUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

4) npuHsTHE CE0s U IPYTUX:

MpU3HaBaTh CBOE MIPABO HA OMIMOKY MPH pelieHUH GU3NYSCKUX 3a7ad WU B YTBEPKICHUIX
Ha Hay4YHbIE TEMBI U TAKOE KE MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

TpeOoBaHusi K MpeAMETHBIM pPe3yJbTaTaM OCBOEHHSI y4eOHOro mpeamMera «Puzukay,
pacnpeiejieHHbIE 110 TO1aM 00y4YeHusI

Pe3ynbratel no rogam (GpopMyaMpyIOTCS 1O NPUHIMIY A00aBJIEHUS HOBBIX PE3YyIbTaTOB OT
roga K rogy (pe3yanaTH O4YCpCaAHOro roaa mo yMoOJI4aHUIO0 BKIHOYAKOT PE3YyJIbTAaThl MPCABIAYIIUX
JIET).

7 KJIACC
[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxarh CHOPMUPOBAHHOCTH Y
00yJaronuXxcsi yMEHHI:

— OpHUEHTHPOBATHCSA B MOHATHAX W ONEPHPOBATh MMU Ha 0a30BOM ypOBHE: (PH3MUECKUE U
XUMUAYECKHE SIBJICHUS; HAONIOJCHHWE, OKCHEPUMEHT, MOJEib, THUIOTE3d; EIUHHIIbI
(bu3MYeCKUX BEJIMUMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelllecTBa (TBEPAOE, )KUIIKOE,
razoo0pasHoe); MEXaHUUYECKOE JBUKECHHE (paBHOMEpHOE, HEPABHOMEPHOE,
NPSMONIMHEHHOE), TPAaeKTOpHs, paBHOACHCTByromas cui, naedopmarnus (ympyras,
IUTACTHYECKas), HEBECOMOCTb, COOOIIAIOIIMECS COCYIbl, C OMOPOH Ha IUIAKTHYECKHUM
MaTepuan

— pasnuuarh sBieHus (AudQy3us; TEIUIOBOE ABWKEHHE YACTHUIl BEIIECTBA; PaBHOMEPHOE
JBUKEHNME, HEPAaBHOMEPHOE [BIIKEHUE; HMHEPLUS; B3aUMOJECHCTBUE TEJ; pasHosecue
MBEPObIX Mmell ¢ 3aKPEenIeHHOU 0Cbl0 8pawjeHus; Tiepenada IaBiIeHUus TBEPIBIMU TEIaMH,
KUJAKOCTAMH U Ta3amu; atMocepHOe HaBJICHHE, IUIaBaHUE TN, MPEBpAIICHUS
MEXaHUYECKON SHEPruu) MO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3HUECKOe SBJICHUE, ITOCIIE TPEABAPUTEIHLHOTO O0CYKICHUS C
MeJarorom;

— pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOIIEM MHpPE, B TOM
yucie GU3nIecKue SBICHHS B IPUPOJE: IPUMEPHI ABWKEHHS C PA3IMUYHBIMU CKOPOCTSMU B
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KUBOM U HEXKUBOU IPUPOJE; NEHUCTBHE CHUJIBI TPEHMsS B IIPUPOJE U TEXHUKE; BIIMSHHUE
aTMoc(hepHOro AaBlIEHUs Ha KUBOW OpraHu3M; IJIaBaHUE PBIO; phIuary B Telle YeIoBeKa; Mpu
3TOM TMEPEeBOJIUTh MPAKTHUYECKYI0 3amady B Y4eOHYIO, BBIICIATH CYIICCTBCHHBIE
CBOMCTBA/MpU3HAKY (PU3NYECKUX SBJICHUHN C IIOMOIIBIO MEarora;

OINMKCHIBATh W3YYCHHBIE CBOMCTBA Tel W (DU3MUYECKUE SIBICHUS, UCIONB3YysS (U3NUECKUE
BEJIMYUHBI (Macca, 00bEM, IUIOTHOCTD BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEIHAS CKOPOCTH,
cuja YNpyrocTd, Cujia TSDKECTH, BEC Teja, Cuja TpeHus, JaBieHue (TBEPAOro Tena,
KHUJKOCTH, ra3a), BHITAJKMBAOIAs CHUJIa, MEXaHUYeCKas paboTa, MOIIHOCTb, MJIEYO CHJIBL,
MOMEHT CHJIbI, KOY()DQHUIMEHT TONE3HOTO [EHCTBUS MEXaHW3MOB, KHWHETHYECKas U
MOTEHLIMAJIbHAs SHEPTHUsl) C OMOPONW Ha CXEeMy; MPH OMHCAHUU PACKPBIBATh (U3MUYECKUN
CMBIC HCTOJB3YEMbIX BEIMYMH, MX OOO3HAUEHUS W EOUHHIBI (DU3MUYECKUX BEIHYUH,
Haxooums opmynvl, cé:a3vl8a0wue OAHHYI0 QU3ULECKYIO BEIUYUHY C OPYUMU BETUYUHAMU,
cmpoums  2paguKku  U3yYeHHvlX 3asucuMocmeri @QuUYecKux 6eauduH C OIOpOod Ha
JTUTaKTUYECKUN MaTepual,

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHS W IMPOLECCHI, MCIONB3YysS MpaBHUiia
CIIOKEHHSI CWJI (BIONb OJHOM TpsMOil), 3axon Iyka, 3axon Ilackans, 3axonm Apxumeoa,
npasuno pasrosecus pviuaza (610Ka), «30J10moe npasunoy MexaHuxKu, 3aKOH COXpaHEHUs
MEXaHHYECKOH YHEPTUH; TIPH ITOM JIaBaTh CIIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3ANUCHIBAMb
€20 Mamemamuieckoe vlpaxiceHue nod pyKko8oOCMEOM neoazoza ¢ 00cylcoeHuem niaHa
pabompi;

OOBSACHATH (PU3MYECKHUE SBIECHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYyallMil MPAaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: MpH IOMOIIM Iefarora BBISBIATH
MIPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 |—2 JIOTUYECKUX [IaroB ¢ OMIOPOH
Ha |—2 W3y4EeHHBIX CBOWCTBAa (UBUYCCKUX SBICHUH, (U3MYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pelaTh TUMOBBIE PAaCYETHBIE 3a7]a4 B 1€HCTBUE C ONIOPOM HA aJITOPUTM, MPEABAPUTEIHLHO
pa3o0paHHBI COBMECTHO C IEJaroroM, HCHOib3ys 3aKOHBI U (OPMYIbI, CBA3BIBAIOIINE
(u3nUecKre BETUYMHBI: HA OCHOBE aHaJM3a YCIIOBUS 33/1a4Ml 3allMChIBATh KPATKOE YCIOBUE,
MOJCTaBIATh (U3MYECKHE BEIUYUHBI B (OPMYNIBI U TPOBOAMTH PAcUEThl, HAXOAUTH
CIPaBOYHBIE JIaHHBIC, HEOOXOIMMBIC /Jisi pEHICHHs 3a/ad, OICHUBATh PEATUCTHUYHOCTH
MOJTYYEHHOUN (PU3HUECKON BEIIMUNHBIL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO DPEIIUTh MPHU MOMOIIN (PU3UYECKHX METOI0B
MoCIie MPEABAPUTENHHOTO OOCYXKICHUS C MEAAroroM; MpH MOMOIIM MEeAarora B ONMHCAHUU
UCCIIEIOBaHMS BBIJCNATH MPOBEPSEMOE MpPENIoyiokeHue (TUmoTesy), C ONopoid Ha
TUIAKTUYECKU MaTepuasn pas3nuyaTb W UHTEPIPETUPOBATH IMOJYYEHHBIM pe3yibTar,
HaXOJUTh IMOCJIe OOCYXAEHUSI C MeJaroroM OIIMOKU B XOJI€ ONBITA, JIe1aTh BBIBOJIBI MO €ro
pe3yibTaTam;

YMETh HaxOJUTh C HCIIOJb30BaHHEM IU(POBHIX 00pa30BATENIBHBIX PECYPCOB OIBITHI IO
HaOMIOCHUIO (PU3MYECKHUX SIBJICHUN WM (PU3MUECKHUX CBOWCTB Tel: (OPMYIHPOBATH
MpOBEpsieMbIe MPEAMOIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000OPYIOBaHUS C
OTOPOM Ha CXEMY, 3alHChIBaTh XOJ ONbITa U (GOPMYIUPOBATH BBIBOJIBI MO PYKOBOJICTBOM
nejarora;

BBITIOJIHATH TPSMbIE W3MEPEHUS] PAcCTOSHUS, BPEMEHM, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HCIIOJIb30BAHMEM AaHAJIOTOBBIX W LU(POBBIX HPUOOPOB € OMOPOH Ha
aJITOPUTM; 3aMMCHIBATh MOKAa3aHUA MPHOOPOB C YUETOM 3aJaHHOI a0COTOTHON MOTPEIIHOCTH
W3MEpPEHHUI;

MPOBOANTh COBMECTHO C TIEaroroM HCCIEJOBAaHNE 3aBHCHUMOCTH OJHON (pu3udeckoin
BEJIMYUHBI OT JPYyroll C UCIOJB30BAHUEM IMPSMBIX HU3MEPEHHUH (3aBUCUMOCTH IYyTH
PAaBHOMEPHO JBUIKYILETOCS TeJla OT BPEMEHU JABUKEHUS TEIIA; CUIbI MPEHUS CKOTIbICEHUSL OM
geca mena, Kavecmea oo6paboOmMKU NOGEPXHOCMel meil U He3A8UCUMOCIU CUTbL MPEHUs Om
naowaou  CONpUKOCHOBEHUs. Mel; CUIbl  YNPY20CMU  Om  YOJIUHEHUS  NPYHCUHbL,
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8LIMANKUBAIOWEU CUNBL O 00BLEMA NOZPYHCEHHOU Yacmu mea u 0m nAOMHOCIU HCUOKOCMU,
eé He3asucumocmu Om NIOMHOCMU meld, Om 2IYOUHbl, HA KOMOPYIO NOSPYHCEHO Meo;
VCI08ULL NIABAHUS MeJl, VCI08ULL PABHOBeCUs pbluazad U 010K08); IOl PYKOBOJICTBOM IeAarora
y4acTBOBAaTh B IUIAHUPOBAHUU YU€OHOTO MCCIIEOBaHMSI, COOMPATh YCTAHOBKY U BBITIOJIHATH
U3MEpeHUus, Cleays MPEeAJIOKEHHOMY IUIaHy, (DUKCHpPOBAaTh pe3yiabTaThl MOJYYCHHOM
3aBUCHUMOCTH (PU3NYECKUX BEJIWYMH B BHJIE MPEIJIOKEHHBIX TaOiHIl U rpaduKoB, AeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEI0BaHUS;

— TPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKHUX BEJIUYUH (IIJIOTHOCTD BEIIECTBA HKUAKOCTU U
TBEPAOIrO TeEa; CUJa TPEHUS CKOJIBKEHHS; JABJICHHME BO3YyXa; BbITAJIKMBAIOLIAs CHIIA,
JeicTByIomasi Ha MOrPYXKEHHOE B KHUJIKOCTh Teso; KOA(P(UIMEHT MOJE3HOro IeHCTBUS
IIPOCTBIX MEXAHU3MOB), CJIEAys NPEUI0KEHHON UHCTPYKLIMK; IIPU BBIOJIHEHUN U3MEPEHUN
MO/l PYKOBOJCTBOM TIe/arora coOupaTh SKCHEPHUMEHTANbHYI0 YCTaHOBKY M BBIYHUCIATH
3HAUEHUE UCKOMOU BEJINYMHBL;

— co0Omo1aTh MpaBujia TEXHUKH 0€30MacCHOCTH TP padboTe ¢ 1abopaTopHBIM 000PyI0BAaHHEM
MocJie MPeBAPUTEIHLHOTO 00CYKICHUS C TIEaroroMm;

—  COMOCTAaBJIATH MPUHLUIIBI ISHCTBUSA TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOILNAIOIINECS COCYAbI, OapoMeTp, pblyar, MOABMKHBIA U HEIOJBUKHBIHA
0JI0K, HAKJIOHHAS TUIOCKOCTh € OTIOPON Ha IWJAKTUYECKUI MaTepHualt;

— XapakTepHU30BaTh MPUHIUIBI JCHCTBUS W3YUYEHHBIX MPUOOPOB U TEXHHUUYECKUX YCTPOWCTB
nocJje MpeABapUTEIHLHOT0 00CYKACHHUS C IIeJaroroM ¢ OIOPOW Ha UX OMUCAHMS (B TOM YHCIIE:
MOALIUITHUKY, YCTPOUCTBO BOAOMPOBOAA, TUAPABINUYECKHUI Ipecc, MaHOMETpP, BHICOTOMED,
MOPITHEBOM HACOC, apeoOMETp), UCIOIB3Ysl 3HAHHS O CBOWMCTBAaX (DM3MUECKHUX SIBICHUU U
HE0OX0ouMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

— TNPHUBOJUTH IPUMEPHI / HAXOAUTH UH(OPMAIIHIO O TPUMEPAX MPAKTHUECKOTO UCTIOIb30BAHUS
¢u3nyeckux 3HAHWKM B TOBCEIHEBHOW >KU3HU M oOecrmeyeHHs O€30MacHOCTH MpU
oOpaiieHun ¢ nOpubopaMH W TEXHUYECKHMMH YCTPOWCTBAMH, COXpPAHEHHUS 3J0pPOBbS U
COOJIIOICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIe cpejie;

— OCYILECTBJIATH C MOMOIIBIO MeAarora oT00p MCTOYHUKOB MH(OpMauu B ceTu MHTepHET
B COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAaHUN U TyTEM
CpPaBHEHUS pPa3JIMYHbIX HCTOYHUKOB BBIICHAThH HWHQPOPMAIMIO, KOTOpas SBISETCS
MIPOTHBOPEUNBOM MIIM MOXKET OBITh HEIOCTOBEPHOM;

— WCTOJBb30BaTh MPHU BBINOJIHCHUU YYEOHBIX 3alaHUN HAYYHO-TIOMYISPHYIO JHUTEPaTypy
(bu3MIeCKOT0 CoNepKaHMs, CIpPAaBOYHBIC MaTepuaibl, pecypchl cetu MHTepHeT; BianeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, mpeoOpa3zoBaHus MH(GOpMaLU U3 OJHOW 3HAKOBOU
CUCTEMBI B IpYTYIO;

— co3JaBaTh TOJ pPYKOBOJCTBOM IeAarora C OOCyXJIeHHEM IuiaHa paboThl KpaTKue
MMMCEMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE 2—3 UCTOYHUKOB HHPOpMAHH (HHU3HIECKOTO
CoJiep>KaHusl, B TOM 4HCiIe MyOJIMYHO JeNaTh KpaTKue COOOMIEHUs O pe3ysibTaTaX MPOeKTOB
WM y4eOHBIX UCCIIEIOBAHUM; IIPH 3TOM IPaMOTHO MCIOJIb30BATh U3YUCHHBIH TOHATHIHBIN
anmapat Kypca GU3HNKH, CONPOBOXKIAaTh BBICTYINIEHHE IPE3CHTALIUEH;

— TIpU BBHIIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUM TOJ PYKOBOACTBOM IIegarora
pacripenienath 00s13aHHOCTH B TPYIIIE B COOTBETCTBHHU C ITOCTABICHHBIMU 33/1a4aMU, CICIUTh
3a BBIMOJHEHHEM IUIaHAa JCWCTBMI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIaJ B
NEeSATEIbHOCTh TPYNIBI; BBICTPaUBaTh KOMMYHHUKAaTHBHOE B3aMMOJCIHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOIIHX.

8 KUIACC
[IpenmeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aTh C(HOPMHUPOBAHHOCTH Y
o0yJaromuxcs yMEeHU:
— OpHCHTHPOBATHCS B TOHATHSIX U OINEPUPOBATH UMH Ha 0Aa30BOM YpOBHE: Macca U pa3Mepsbl
MOJICKYJI, TCIUIOBOC IBWKCHHUC AaTOMOB U MOJICKYJ, arp€raTHbIC COCTOSAHUA BCUICCTBA,
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KPUCTAUINYECKUE M aMOp(HBIC Tesla, HACBIIICHHBIM M HEHACBHIIIEHHBIN Map, BIAXXKHOCTb
BO3[lyXa; TEMIIEPATypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JBUTATelb; 3JIEMEHTAPHBIN
ANEKTPUYECKUHN 3apsll, JIEKTPUUECKOE I0JI€, MPOBOJHUKH U JUAJIEKTPUKH, MOCTOSHHBIN
NEKTPUYECKUI TOK, MATHUTHOE I10JIE;

pa3nuyath SIBICHUS IIOCJIE IPEIBAPUTEIBHOTO OOCYXKIEHHUS C TMeNaroroM (TeraoBoe
pacipeHue/cxxaTue, Telonepesayda, TeIJI0BOE paBHOBECHE, CMAauyMBaHUE, KalWUIAPHbIE
SBJICHUSI, HCTIApEHUE, KOHICHCAllUs, IIJIaBJICHHEe, KpUCTAIUTH3alus (OTBepACBaHNUE), KUTICHHUE,
Terionepenaya  (TEMJIONPOBOAHOCTb, KOHBEKIMs, W3Iy4eHHE);, DICKTpU3alus Tell,
B3aUMOJCICTBUE 3apsA0B, JEHUCTBUS DJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJCICTBUE MAarHWTOB, JEWCTBHE MAarHUTHOIO IIOJII HA IPOBOJAHHUK C TOKOM,
AJIEKTPOMAarHUTHasi UHIYKIHS ) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JAHHOE (PU3UUYECKOE SIBIICHUE;

pacrio3HaBaTh C IIOMOUIbIO II€arora IpOsBICHUE W3YYEHHBIX (U3NYECKUX SBICHUHN
B OKpY’KaloIlleM MHUpE, B TOM 4YHcie (PU3MUECKUE SIBICHUS B NPUPOJE: MOBEPXHOCTHOE
HaTSDKCHME U KalWIISIPHBIC SBJICHUS B IPUPOJE, KPUCTAIUIBI B IPUPOAE, n3nydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra,
JIEKTPUUECKUE SBJICHUS B aTMOC(epe, SIEKTPUUIECTBO KHUBBIX OPraHU3MOB; MArHUTHOE T10JIE
3emiu, Apeiid MmomocoB, poiab MAarHUTHOTO TOJIS JUIA )KU3HU Ha 3emiie, MOJISIpHOe CUSHUE,
IPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B Yy4eOHYI0, BBIJCNATh CYLIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SBICHUIA;

OINUCBIBATh MOJ PYKOBOJCTBOM Ilearora ¢ OOCYKIAEHHEM IulaHa pPabOThl M3Yy4YEHHBIE
CBOMWCTBA Tel U (PU3NYECKHUE SBICHUS, MCIOJb3Ys (pU3MUeCKue BEIUYUHBI (TeMIepaTypa,
BHYTPEHHSISL SHEPTUs, KOJINYECTBO TEIUIOTHI, yJeIbHas TEINIOEMKOCTh BELIECTBA, YAEIbHAs
TEIUIOTA IUIABJIECHHUsA, yJAEIbHAs TEIJIoTa NMapooOpa3oBaHUs, yJelIbHAas TEIUIOTa CrOpaHUs
TOIUTNBA, KOI((UIMEHT TI0JIE3HOTO JCHCTBHS TEMJIOBOM MAIIMHBI, OTHOCUTENbHAs
BIQKHOCTb BO3]lyXa, JJICKTPUYECKHUU 3apsij, CHJIA TOKa, JJICKTPUYECKOE HAIpPSDKEHUE,
COIIPOTHBIIEHUE TPOBOJHHKA, YAEIHHOE CONPOTUBICHHE BEUIECTBA, pabOTa M MOIIHOCTH
UIEKTPUUYECKOT0 TOKa); MpPH OMNMCAHUM MPaBWIBHO TPAKTOBaTh C IOMOILBIO I€Aarora
¢u3n4YecKUii CMBICT HCIONB3YEMbIX BEIUYMH, OOO03HAUEHUS M EIUHHIBI (PU3HUECKUX
BEJIMYMH, HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;
OIIpEIeNIATh MOCIIE NPEABAPUTEIBLHOIO 00CYKICHHSI € IIEJaroroM CBOWCTBA T, (U3NYECKHE
ABJICHUS M IPOLECCHI, HCIIONb3ys OCHOBHBIC IIOJIOKEHUS MOJIEKYISIPHO-KHHETUYECKOU
TEOpUU CTPOEHMSI BEUIECTBA, IMPUHLHUII CYNEPIO3ULIMU TOJEH (HAa KaueCTBEHHOM YpPOBHE),
3aKOH COXpaHEHHUs 3apsana, 3akoH Oma s y4dacTka UeNH, 3akoH [[ocoyis—/lenya, 3aKOH
COXpaHEHMs HSHEpPIruu; MPU 3TOM HAXOAUTH CIOBECHYIO (DOPMYIHMPOBKY 3aKOHa U €ro
MaTEeMaTHYECKO€E BhIpaXKEHNE C OMIOPOM Ha U(PPOBBIE 00pa30BaATEIbHbBIE PECYPCHI;
COOTHOCHTB IOJT KOHTPOJIEM Tiesiarora (pu3nyeckue Mpouecchl U CBOMCTBA TEll, B TOM YUCIIE
U B KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, IPpH IMOMOILIM Iefarora
BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 1—2 JIOrMYECKUX 11aroBs
c omopoil Ha 1-2 M3ydeHHBIX CBOWMCTBA (PU3MUECKUX SIBICHUH, (U3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pelars TUIOBBIE pacdy€THbE 3aJauyd B 1-2 gAelcTBUS € ONOpPOM Ha aIrOpHUTM,
NPEBAPUTENILHO Pa300paHHbIl COBMECTHO C IEJaroroM, UCIONb3Ysl 3aKOHBI U (OPMYIIbI,
CBSI3bIBAIOIIME (PM3UYECKHE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3a/a4yM 3allMChIBATh
KpaTKOE YCJIOBHUE, BBISBIIATH HEOCTATOK JAHHBIX JJISl PEIICHUS 3a/1a4H, BEIOUPATh 3aKOHbI U
(bopMyIbl, HEOOXOAUMBIE Ul €€ pelleHus, IPOBOJUTh Pacu€Thl U CPAaBHUBATh IOIYYEHHOE
3Ha4YeHHEe (PU3NYECKOM BETMUUHBI C U3BECTHBIMU TaHHBIMU;

UMETh MpeACTaBIECHUE O MpolIeMax, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3UUYECKUX
METOZOB IIOCJE MPEIBAPUTEIILHOTO OOCYKAEHUS C MEeNaroroM; HUCIOJb3ysd OIHUCaHHE

20



HCCIICAO0BaHMs, BBIACIIATH ITPOBECPACMOC MMPCAIIOJIOKCHUC, OLICHUBATL ITPABUJIBHOCTD IMMOPS KA
MIPOBE/ICHUS MCCIICIOBAHNUS, IEIaTh BBIBOIBI;

yYMETh HAaXOIUTh C MCIOJIb30BaHMEM IHM(POBBIX 00Pa30BaTENBHBIX PECYPCOB OIBITHI IO
HaOMI0eHUI0 PU3HYECKUX SBICHUN WM (PU3NUECKUX CBOMCTB TeN (KalWJUISIPHBIC SBICHHUS,
3aBHCHMOCTh JIaBIICHUS BO3AyXa OT ero oOB&Ma, TeMIlepaTypbl; CKOPOCTH Ipoliecca
OCTBIBaHUS/HATPEBAHUS TPH  HM3JIyYCHHWH OT I[BETa  HM3JIy4YaroIlei/MOorIomaronen
IIOBEPXHOCTH; CKOPOCTb MCIIAPEHMsI BOJBI OT TEMIIEPATYPBl KUAKOCTH M IUIOIIAMUA €&
MOBEPXHOCTH;  DAJICKTPH3AIMsl TE W B3aUMOJICHCTBHE  AJIEKTPUYECKUX  3aps/IOB;
B3aHMO,Z[eI>'ICTBI/IC MOCTOAHHBIX MAr"HvuTOB, BU3YyaJIM3alldsl MArHUTHBIX ojJed IOCTOSHHBIX
MarHUTOB; JICHCTBHSI MATHUTHOTO TIOJISI HA TIPOBOJAHMK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOWCTBA  3JIGKTPOJBUTATEN MOCTOSIHHOTO TOKa): (OpMYIHpPOBATh IpPOBEpSIEMBbIC
MPEIOI0KEHUS, COOUPATh YCTAHOBKY W3 MPEUIOKEHHOTO O0OPYAOBaHHS C OMOpOW Ha
CXEMY; ONHCHIBATH X0/ OIbITa U (OPMYINPOBATH BHIBOJIBI 10T PYKOBOJCTBOM I1€arora;
UMETh TPEICTABICHHUSI O M3MEPEHHH TEMIIEPATyphl, OTHOCUTEIBHOW BIQKHOCTH BO3/yXa,
CHJTBI TOKA, HATIPSKCHUS C HCIIOJTb30BAaHHEM aHAIOTOBBIX TPUOOPOB M TATYUKOB (PH3HUECKUX
BEJIMYUH; [IPY IIOMOILH II€1arora CPaBHUBATh PE3YJbTAThl U3MEPEHUN C YY4ETOM 3aJaHHOMN
aOCOJIIOTHOM TTOTPEITHOCTH;

NpoBOAUTL COBMCCTHO C MNCAAaroroM HUCCICIOBAHUC 3aBUCHUMOCTU OI[HOI>'I (bHSH‘ICCKOﬁ
BCJIIMYUHBI OT ,Z[pyl“OfI C UCITOJIb30BAHHUECM IIPSAMBIX I/ISMCPCHI/Iﬁ (3aBI/ICI/IMOCTB CONMPOTUBJICHU A
MIPOBOJTHUKA OT €0 JITMHBI, TUTOIIAIH MOTEPEYHOT0 CEYCHHS U YACITHHOTO CONMPOTHBIICHHS
BCIICCTBA NPOBOJHHKA; CHUJIBI TOKa, HAYHICTO 4YCPC3 MNPOBOJAHUK, OT HANPSKCHUSA Ha
MPOBOJTHUKE; HCCIICOBAHUE TIOCIEIOBATEIILHOTO W MAapajlIeIbHOTO  COEIMHEHHM
HpOBOI[HI/IKOB)Z IMJIaHUPOBATH UCCIICAOBAHNC, CO6I/IpaTB YCTAHOBKY U BBIIIOJHATE U3MCPCHUSA
MOJT PYKOBOJCTBOM T€arora, CieAys MpeasIoKEHHOMY IUTaHy, (UKCHPOBATh PE3yJIbTAThI
MOJTyYeHHOM 3aBHCHMOCTH B BUJE TaOiuIl W rpaduKoB, JeNaTh BBHIBOJBI IO pe3ysbTaTaM
UCCIIEIOBAHHUSI ITOCTIE OOCYKICHHUS C TIeJaroroM;

COOTHOCUTb KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘-IGCKI/IX BCIIMYUH (YI[GJIBHEUI TEIIOEMKOCTD
BEIIECTBA, COMPOTHBIICHHE MPOBOJHHKA, pabOTa M MOIIHOCTH DJIEKTPHUYECKOTO TOKA): C
MOMOIIIBIO TTe[arora TIAHUPOBAaTh MU3MEPEHHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
(QU(S13% HpeHHOX(eHHOﬁ HWHCTPYKIWUU, U BEIYUCIIATh 3HAYCHUC BCIIMYNHDBI;

coOJro1aTh paBUiIa TEXHUKNA 0€30MacHOCTH TIpH paboTe ¢ J1abopaTopHBIM 000pYyI0BaHUEM
MocJIe MPEIBAPUTEIBHOTO 00CYKACHUS C MEaroroM;

COMOCTABJIAAITH C TMOMOIIBIO TII€Harora MPUHIIATIIBL I[eﬁCTBHH N3YUCHHBIX HpI/I60pOB
Y TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX OMUCAHUA (B TOM UHCIE: CHCTEMa OTOIUICHMS
JOMOB, TUTPOMETp, TapoBas TypOWHA, aMIIEpPMETP, BOJBTMETP, CUETUHK OIICKTPUUCCKOM
SHEPIUH, EKTPOOCBETUTEIbHBIC IPUOOPHI, HArpEeBaTEIbHBIE IEKTPONPUOOPHI (IPUMEPHI),
AIIEKTPUYCCKUE MPEIOXPAHUTEIH; ICKTPOMArHHUT, dJICKTPOIBUIaTeIb MOCTOSIHHOTO TOKA),
UCTOJIB3Yysl METOANYECKHE MaTepHallbl O CBOMCTBAX (PM3UUECKUX SBICHUNA U HEOOXOMMBbIE
¢busnveckre 3aKOHOMEPHOCTH;

pacno3HaBaThb IMOCJIC NMPCABAPUTCIBHOT'O O6CY)K,Z[CHI/I$I C ncaaroroM NnpoCTbhIiC TCXHUYCCKUC
YCTPOHCTBA W M3MEpPUTENIbHBIE NPUOOPHI 110 CXeMaM M CXEMAaTUYHBIM PHCYHKam
(KMIKOCTHBIF TEPMOMETpP, TEPMOC, TCUXPOMETP, THUTPOMETpP, [BUTATE]Ib BHYTPCHHETO
CTOpaHHus, DJIEKTPOCKOI, pEOCTaT); COCTABIATh CXEMBl OJICKTPHUECKUX Iered ¢
MOCJICIOBATEIBbHBIM M TapaJUICIbHBIM COCTUHEHUEM DJIEMEHTOB, COOTHOCS YCJIOBHBIC
0003HAYCHHUSI PJICMEHTOB JJIEKTPUICCKUX IETeH;

MPUBOANTH MPUMEPBI/HAXOAUTh HHOOPMAIHIO O TPUMEPAX MPAKTHYECKOTO HCITOIb30BAHMS
(GU3MYECKUX 3HAHUW B TIOBCEHEBHOW JKM3HU IJIsi oOecmedeHus: O€30MacHOCTH TIpH
oOpamieHun ¢ npubopaMH U TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHUS 370pPOBbS
Y COOJTIOZICHHSI HOPM SKOJIOTUYECKOTO MTOBEICHUS B OKPYKAIOIICH cpee;

OCYIIECTBIATH C MOMOIIBIO MeAarora nouck HHGopMauu Gpu3nyeckoro coepKaHus B CETU
WHTepHeT, Ha OCHOBE WMEIOIIMXCS 3HAHWW HW TYTEM CPaBHEHUS OMOJHUTEIBHBIX
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HMCTOYHUKOB BBIICTISITE MHPOPMAITUIO, KOTOpas ABJISIETCS MPOTUBOPEUYNBOM MIIH MOXKET OBITh
HEJI0CTOBEPHOM;

WCIOJIb30BaTh TPHU BBIMIOJIHEHUU YYEOHBIX 3allaHuil OTOOpPAHHYIO MENaroroM Hay4YHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro coAep)KaHUs, CIPaBOYHbIE MaTE€pUaNbl, PECYPChHI
cetn VIHTepHeT, BiIaneTh NpuUEMaMU KOHCICKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUu U3 OTHON 3HAKOBOW CHCTEMBI B JIPYT'YIO C ONIOPOH Ha aJITOPUTM M YTOUHSIOIIHE
BOIIPOCHI [IEAArora;

CO3/1aBaTh MOJI PYKOBOJCTBOM IieAarora ¢ oOCYXJIEHHEM IIaHa pabOThl MUChMEHHBIE U
KpaTKue YCTHBIE COOOIIeHUs, 0000mas HWHPOPMAMIO W3 HECKOJbKHUX HWCTOYHHUKOB
¢bu3nUIecKoro cofep)kaHus, B TOM YHCJE IMyOJMYHO MPEACTABIATh PEe3yJIbTAaThl MPOESKTHOU
WM MCCIIEIOBATENbCKONW AESTeNbHOCTH; MPU 3TOM TPaMOTHO HCIIONb30BaTh HU3YYEHHBIN
MOHATUIHBIN anmapat Kypca (U3HMKH, COPOBOXKIATH BHICTYIIJICHUE TPE3CHTAINEH;

IPU BBINIOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUYECKHX MPOLECCOB MOJ
PYKOBOJICTBOM I€Jlarora pacrpenensiTh O0Of3aHHOCTH B TpyHIe B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJja4aMU, CIIEIUTh 3a BBIMOJHEHUEM IIJIaHA JACHCTBUN U KOPPEKTUPOBATh
€ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTH TPYIIbI; BHICTpAaUBaTh
KOMMYHHKATUBHOE B3aMMO/ICHCTBHE, MTPOSBIISIS TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

9 KJIACC

[IpenMeTHbIe pe3ynbTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI OTpa)xarb CHOPMUPOBAHHOCTH Yy

o0yJaroImuxcs yMEeHU:

OPHECHTHUPOBATHCS B MOHATHUSAX U ONEPUPOBATH MU Ha 0a30BOM ypOBHE: CHCTEMa OTCUETa,
MaTepHalibHas TOYKA, TPACKTOPHUsS, OTHOCHTEIBHOCTh MEXaHHMYECKOTO JBIDKCHHUS,
nedopmarus  (ynpyras, IUTacTHYECKas), TPEHUE, YeHmpocmpemumenbHoe YCKOpeHue,
HEBECOMOCTh W TEPETrpy3KH; IICHTP TSDKECTH; aOCONIOTHO TBEPAOE TEJO, HEHTP TSHKECTH
TBEPIOTO TeNla, paBHOBECHE, MEXAaHWYECKHE KOJICOAHUs | BOJHBI, 3BYK, HH(pa3ByK
U YIBTPa3ByK; DIIEKTPOMArHUTHBIC BOJHBI, IIKajla JJIEKTPOMArHUTHBIX BOJH, CBET,
ONMU30PYKOCTh U AATBHO30PKOCTh, CHEKMpPbl UCHYCKAHUA U nocioweHus; anbga-, 6erta- u
raMMa-Hu3JIydeHUs], U30TOIBI, SICPHAsT YHEPTETHKA,;

COOTHOCHTb SIBIIGHUS TOCJIE MPEABAPUTEIHLHOIO 0OCYKICHHS C TIEaroroM (paBHOMEpPHOE U
HEpaBHOMEPHOE MPSIMOJIMHENHHOE IBKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE,
CBOOOJHOE TMaJCHUE TeIl, PABHOMEPHOE JIBIKCHHE 10 OKPYKHOCTH, B3aWMOJICHCTBHE Te,
pEaKTHBHOE JBWXXKCHHE, KOJIeOaTelIbHOEe JIBUKEHUE (3aTyXalollMe W BbIHY)XICHHbIC
Koyie0aHus), PE30HAHC, BOJHOBOE [IBUKCHHE, OTPaXCHHE 3BYKa, NPSIMOJIUHEHHOE
pacrpocTpaHeHHe, OTPAKEHUE U ITPETIOMIICHUE CBETA, TOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA,
pasiiokeHue Oesoro CBETa B CIIEKTP U CIOKEHHE CIEKTPAIBHBIX IIBETOB, AUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HMKHOBEHUE JIMHEHYATOrO CHEKTPa H3Iy4eHHs) IO
OIMMCAHHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢dusnveckoe SIBICHHE;

pacrio3HaBaTh C TIOMOIIbIO TIEarora IMpOsIBICHHE W3YYCHHBIX (U3NYECKUX SBICHUH
B OKpY’KaroleM Mupe (B TOM 4ucie (hU3HYecKHe SIBICHUSI B IPUPOJIE: MPUIUBBI U OTIIHBBI,
nBkeHue 1iaHeT CONHEYHOH CHCTEMBbl, PEaKTUBHOE IBM)KEHHE >KHUBBIX OPTraHU3MOB,
BOCIIPHSITHE 3BYKOB J>KHBOTHBIMH, 3€MJICTPSICCHUE, CEHCMHYECKHE BOJHBI, I[yHAMH, 1XO,
[[BETa TeJ, ONTHUYECKHE SBJICHUS B MpUpOJe, OUOIOTMYECKOe MAEUCTBUE BUIMMOTO,
yIbTPa(UOIIETOBOTO U PEHTICHOBCKOTO M3JTYYEHUH; €CTECTBEHHBIA PaJHOAKTUBHBIA (OH,
KOCMHMYECKHE JIY4H, pAJAMOAKTHUBHOE W3IyYeHHE TPUPOAHBIX MMHEPAJOB; JCHCTBHE
PalMOAKTHBHBIX M3JTyYCHH HA OPTaHU3M YEJIOBEKA), TIPU STOM IO PYKOBOJICTBOM ITEAarora
NEPeBOUTh  NPAKTUYECKYI0  3aJady B y4eOHYIO, BBIICNATH  CYLIECTBEHHBIC
CBOMCTBA/IpU3HAKHA (PU3NUECKUX SBIICHUM;

OINMUCHIBATh TOJ PYKOBOJCTBOM Iiearora ¢ OOCYKICHHEM IulaHa pPabOThl HM3Yy4YECHHBIC
CBOWCTBa Tel W (pU3MUECKUE SBICHUS, UCIONb3Yys (pU3MUECKue BEIWYHMHBI (CpenHss U
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MT'HOBEHHAs CKOPOCTb Te€jla MPH HEPaBHOMEPHOM JBMIKECHUHU, YCKOpEHHE, MepeMelleHue,
MyTh, YIJIOBas CKOpPOCTb, CHJIa TPEHUsS, CUJla YIPYTOCTH, CHJIa TSDKECTH, YCKOpPEHHE
CcBOOOJHOTO TAaJIeHUs, BEC TeJa, UMITYIIbC Tella, UMITYJIbC CHJIBI, MeXaHudeckas paboTra u
MOIIHOCTb, MOTEHIMAJIbHAs DSHEPIrUs Tejla, MOJHATOTO HaJ MOBEPXHOCTHIO 3E€MIIH,
MOTEHIIUATbHAS YHEPTHUS CXKATON MPYKUHBI, KHHETHYECKAst SHEPTUS, ITOTHAsT MEXaHUIeCcKas
SHEprus, MepHoJ U YacToTa KojeOaHUM, IMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeslb MPEJIOMIICHUS! CPEMbl); IPU ONUCAHUU C TOMOUIBIO YUHUTEIs
MPaBWJIbHO TPAaKTOBATh (PU3WYECKUN CMBICT HCHOJB3YEMBIX BEIUYHMH, O0O3HAu€HUs U
€IMHUILIBI (PU3UIECKIX BEIMYWH, C OTIOPON Ha METOUIECKIX MaTepral HaXOUuTh (POpPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIMYUHY C JPYTUMHU BEIMYUHAMU, CTPOUTH rpaduKu
W3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh IOCJIE MPEABAPUTEIHLHOTO OOCYXKICHHS C IeIaroroM CBOWCTBa Tedl,
¢usnyeckue SBIEHUS M TPOIECCHl, HCIOJB3Ysl 3aKOH COXPAaHEHHMsS OHHEPIUH, 3aKOH
BCEMUPHOIO TATOTEHUS, IPUHIIUII CYTIEPIO3ULIMH CUJI, TPUHIIUIT OTHOCUTENbHOCTH ["amuiies,
3aKoHBI HbIOTOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIIOMIICHHUS CBETA,
3aKOHBI COXpPaHEHUS 3apsI0BOTO M MAacCOBOTO YHUCEN MPH SJIEPHBIX PEaKUUsX; MPU 3TOM
HAXO/UTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €r0 MaTEMAaTUYECKOE BBIPAXKEHUE C OTOPOi
Ha 1 poBbie 00pa3oBaTeIbLHBIE PECYPCHI;

COOTHOCHTB IOJT KOHTPOJIEM Tiesiarora (pu3nyeckue mpouecchl U CBOMCTBA TEIl, B TOM YUCIIE
Y B KOHTEKCTE CUTYaI[Mil MPaKTUKO-OPHUEHTUPOBAHHOTO XaPAKTEPA: BBISIBIIATH MPU MTOMOIIN
nejarora NpUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX I1aroB
¢ onopoi Ha 2—3 M3YYEHHBIX CBOWCTBA (PM3MUECKUX SBICHHM, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pelaTrs TUIOBBIE pacdy€THbIE 3adauyd B 1-2 gAelcTBUS € OMOpPOM Ha aIrOpHUTM,
IpeBapUTEIILHO Pa300paHHbII COBMECTHO C, HCHOJIB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLIIHE
(du3nyecKkre BETUYMHBI: HA OCHOBE aHaJIM3a YCIIOBUS 3a/1auMl 3allMChIBaTh KPaTKOE YCJIOBUE,
BBISBJISITh HENOCTAIONIUME WU H30BITOUHBIC JAaHHBIE, BHIOMpATh 3aKOHBI M (HOPMYIHI,
HEOOXOIUMBIE AJIl pEHIeHMs, NMPOBOAUTH PAacyYEThl U OLIEHHWBATH C TMOMOUIBIO YUYHUTENs
PEAUTUCTUIHOCTH TIOTYYSCHHOTO 3HAUEHUST (PU3NUECKON BETUIHHEI;

UMETh MpeACTaBIeHUE O MpobdiieMax, KOTOPble MOKHO PEIIUTh MPU MOMOILIU (PU3UIECKUX
METOJIOB; HCIIOJIb3Yysl OMUCAHUE HCCIIEOBAHMS, MOCJIE MPEIBAPUTEIHLHOTO OOCYKICHHUS C
MearoroM BBIICTSTH MPOBEPSEMOE MPEIIONIOKEHNUE, OICHUBATh MPABUILHOCTH MOPSIKA
MIPOBEICHUS UCCIIeI0BAaHUS, JIeNIaTh BHIBOAbI, HHTEPIPETUPOBAThH PE3YNIbTaThl HAOMIOJEHUH 1
OTIBITOB;

YMETh HaxOJUTh C HCIIOJb30BaHHEM IU(POBBIX 00pa30BATENIBHBIX PECYPCOB OIBITHI IO
HaOMIOCHUI0 (U3MYECKUX SBICHUN WM (DU3UYECKUX CBOMCTB TeNl (M3ydeHHUE BTOPOTO
3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUS SHEPrUH; 3aBHCUMOCTh Iepuoja KoJjeOaHMit
MPYXUHHOTO MasTHHKa OT MacChl I'py3a MU >KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aAMIUTUTYBI MajbIX KoJeOaHWi; MPSIMOJIMHEHMHOE pacHpOCTpAaHEHUE CBETa, Pa3IoKEHUE
0enoro cBera B CIEKTP; M3YUYEHHE CBOMCTB M300pa)K€HUS B IJIOCKOM 3€pKajie U CBOICTB
n300pakeHUs] TpeaMeTa B coOuparolieil JuH3e; HAOMIOJCHNUE CIUIOIIHBIX M JIMHEHYaThIX
CIIEKTPOB M3Jy4CHHUSI): CaMOCTOSITEIbBHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa
0o0OpyZOBaHUS C OINOPOM Ha CXEeMy; ONMCHIBaTh XOJl OMNbITA M €ro pe3yibTaThl,
(GbopMyIHpOBaTh BHIBOJIBI O] PYKOBOJCTBOM I€arora;

MIPOBOJIUTH MPU HEOOXOIMMOCTH CEpHUIO MPSIMbIX U3MEPEHUH, ONIpeelisis CcpeHee 3HauCHHe
U3MEpSEMON BEIMUUHBI ((YOKYCHOE paccmosiHue coouparowell 1uH3bl); 000CHOBBIBATH BBIOOP
croco0a U3MEepeHUsI/M3MEPUTETHLHOTO TTPHOOpa;

MIPOBOJIUTH COBMECTHO C IENAaroroM HCCIelIOBaHHE 3aBHCUMOCTEH (M3NYECKHX BEIMYUH
C HCTIOIB30BAaHUEM MPSAMBIX HM3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM  JBIDKEHHHM 0e3 HadajabHOW CKOpPOCTH; THepuoaa  KojeOaHui
MaTEMaTHYECKOr0 MAasTHUKA OT JUIMHBI HUTH; 3aBUCHMOCTH yTJa OTPa)XEHHS CBETa OT yria
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NaJICHUS] U yIJia MPeOMJICHHUS OT yIJia MaJeHus): Mocie 00CYKICHUS MO PyKOBOJCTBOM
nejarora IUIaHUPOBATh HCCIIEAOBaHHE, COOMPATh YCTaHOBKY, (PUKCHPOBATh PE3YJIbTaThl
MOJTyYEHHOM 3aBUCMOCTH (PU3MUECKUX BETTMUMH B BUAE TaOIUI] ¥ Tpa(UKOB, A€TaTh BHIBOIBI
10 pe3y/bTaTaM HUCCIIEI0BaHUS;

COOTHOCHUTH KOCBEHHBIC N3MEPEHUS (PU3MUECKUX BETUUUH (CPEAHSS CKOPOCTh U YCKOpPEHHE
Tela IPU PABHOYCKOPEHHOM JBM)KEHUHM, YCKOPEHHE CBOOOJHOIO MajJeHUs, KECTKOCTh
NPY>XUHBL, KO3()PUIIUEHT TPEHUS CKOJIBKEHUS, MEXaHW4YecKas padoTa U MOIHOCTh, YaCTOTa
U Iepuoj KojeOaHMM MaTeMaTH4ecKoro M MPYKHMHHOTO MAasTHHUKOB, ONTHYECKas CUia
coOuparorieit JMH3bI, PAJMOAKTUBHBIN (DOH): C TOMOIIBIO MTeAarora IIaHUPOBATh U3MEPEHHUS;
coOMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATh U3MEPEHUS, CIIEAYsI IPEI0KEHHON
MHCTPYKINH; BBIYUCIIATH 3HAYCHUE BEJIMYMHBI U aHAIM3UPOBATH NOJTYUYEHHBIEC PE3YyIbTATHI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHU;

co0JroIaTh MpaBMiIa TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHBIM 000pyIOBaHUEM
1ocJye MpeaBapUTEIbHOTO 00CYKACHHUS C MEaroroM;

COIIOCTABJIATH C IOMOLIBIO [1€AAarora OCHOBHbIE MPU3HAKU U3YYEHHBIX (PU3UYECKUX MOJIENIEH:
MaTepHajibHas TO4Ka, a0COJIIOTHO TBEPAOE TENO, TOYEUYHBII UCTOUYHUK CBETA, JIyd, TOHKas
JMH3a, IJIaHEeTapHas MOJENb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa C ONOpOM Ha
METOANYECKUE MaTepUaIbI;

XapaKTepu30BaTh MOCIE MPEIBAPUTEIHHOTO O0CYKICHHS C MIEAaroroM MPUHIHUITBI 1eHCTBHS
M3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPON HAa MX OMHMCAaHUS (B TOM YHCIIE:
CIMJIOMETpP, JAaTYUKHM IMOJIOKEHMS, PACCTOSHUS M YCKOPEHHUs, pakeTa, 3XO0JIOT, O4YKH,
nepuckomn, (QoToanmapar, ONTUYECKHE CBETOBOBI, CIIEKTPOCKON, JO3UMETp, Kamepa
Buiibcona), ncnonb3yst mudpoBbie 00pa3oBaTeIbHBIC PECYPCHI;

HCIOJIb30BATh MO/ PYKOBOACTBOM IIE€AAarora CXeMbl M CXEMAaTHYHbIC PUCYHKH H3YyYEHHBIX
TEXHUYECKHX YCTPOWCTB, U3MEPHUTEIbHBIX MPUOOPOB U TEXHOJIOTMYECKHX IMPOLIECCOB MPHU
peleHny y4eOHO-IIPaKTHYECKUX 3aJjad; ONTHYECKHE CXEMBI Ul TIOCTPOCHUS U300pakeHu i
B IUIOCKOM 3€pKaJie ¥ cOOMparolei TuH3e;

IPUBOAUTH NMPUMEPBI/HAXOAUTh HH(OOPMAILMIO O IPUMEPAX MPAKTUYECKOTO MCIIOJIb30BaHMS
(U3UYECKUX 3HAHWUN B TIOBCEHEBHOW JKM3HU IJIsi oOecmedeHuss O€30MacHOCTH TIpH
oOpamieHun ¢ npubopaMH U TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHUS 370pPOBbS
U COOJIIOZIEHHS] HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

OCYILIECTBIATH MO/ PYKOBOJCTBOM II€arora mouck HHGpopMaruu Gu3nueckoro coaepx anus
B cetu MHTepHeT, caMOCTOATENbHO (POPMYIUpPYsI MOMCKOBBIM 3ampoc, HAaXOAWUTh IMYTH
OIIpEeJIeJIEHUs] JOCTOBEPHOCTH MOJYYEHHOM MH(POPMALMU Ha OCHOBE MMEIOLIUXCS 3HAHUN U
JOTIOJTHUTEIBHBIX UCTOYHUKOB,;

UCIOJb30BaTh IPHU BBIIOJHEHUH YYEOHBIX 3aJaHUil OTOOpaHHYIO II€aroroM Hay4HO-
NOMYJSIPHYIO JIUTEPATypy (U3NYECKOTO COJIEpXKAHMS, CIIPABOYHbIE MaTepHajbl, PECypChl
cetu UHrepHer; Bmagers mnpuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
nH(pOpMAaIUY U3 OHOW 3HAKOBOM CUCTEMBI B IPYTYIO C OTIOPOM Ha aITOPUTM M YTOUHSIOIINE
BOIPOCHI M€Jarora; co3/1aBaTh 0] PyKOBOACTBOM IleJlarora ¢ 00CyKAeHHUEM IulaHa paboThI
MUCHbMEHHBIE M YCTHBIE COOOIICHHSI HAa OCHOBE MH(POPMALUU U3 HECKOJIBKUX MCTOYHHKOB
(GU3NYECKOro conaepKaHus, MyOJMYHO MPEACTaBIATh PpPEe3yJIbTaThl MPOEKTHOM WIH
UCCIIEIOBATENIbCKOW JICATENBHOCTH; TPH OSTOM TI'PAMOTHO HCIOJIB30BATh HM3yYCHHBIH
NOHATUIHBIN anmapar M3y4aeMoro pasjena (U3MKM M CONPOBOXAATh BBICTYIJICHHUE
MPE3CHTANMEN ¢ YIETOM OCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnueckoe TUIAHUPOBAHWE U KOJWYECTBO YacOB, OTBOJUMBIX HAa OCBOCHHE KaKIOW TeMmbl ydueOHOro mpemmera «Dusnka» denepanbHON
aIaTUPOBAHHON OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbI OCHOBHOTO OOIIIero 00pa30oBaHMs 0OyYaIOMIUXCS C 3aACPKKON TICUXUUYECKOTO PAa3BUTHS, B
1IEJIOM COBMAJAIOT C COOTBETCTBYIOIMUM paszzenoM denepanbHoit pabodeil mporpaMMbl yueObHoro mpenmera «du3nka» o0pa3oBaTeIbHOW MPOTPaAMMBI
OCHOBHOTO 0011ero obpazoBanus. [Ipu aTom Opraru3aius BIpaBe caMa BHOCUTh U3MEHEHUS B COJICp)KAHUE U paclpeelieHne yueOHOro Marepraa mo
rofgaM oOy4eHHs], B MOCJIEJOBATEILHOCTh U3yYEHUSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KaXK/I0M TeMbl, OMpeiesieHue OpraHu3aluoOHHBIX (popm
oOydenust U T.. OOOCHOBAaHHOCTh JAHHBIX M3MEHEHUI OmperenseTcs BHIOpaHHBIM oOpa3oBaresbHOM opranuzauuedt YMK, uHAMBHIYyalbHBIMU
NCUX0(PU3NIECKUMHU 0COOEHHOCTSIMUA KOHKPETHBIX oOyuatomuxcs ¢ 3I1P, cteneHpio yCBOEHHOCTH UMHU yU4E€OHBIX TE€M, PEKOMEHIAIUSIMHU 110 OTOOpY H
ajanTanuy ydyeOHOro Marepuania no (Gusuke, npencTaBieHHbIME B [1osSCHUTENEHON 3amHCKe.

KJIACC (68 u)

TemaTn4eckn OcHOBHBIE BU/bI 1eSITE€IbHOCTH YYALINXCS
. OcHoBHOE co/iep:KaHue . .
i 0J10K, Tema (Ha ypoBHe y4eOHBIX JelCTBHI)

Pazgen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKawero mupa (6 1)

duzuka — ®duszuka — HayKa o npupoje. SIpneHus | BoigBieHue OCHOBHBIX pa3IU4Mil MPHU MOMOIIM MeJarora Mexay (pu3n4eckumu u

HayKa 0 npupoasl (MCP). dusuueckue sABIeHUS: | XUMHYECKUMHU rpeBpamenuamu (MC — xumus).

npupoje (2 4) | MEXaHUYECKHE, TerwioBble, | Pacro3HaBanue u Kiaccu@UKaus mocie oO0CYXKIACHHs ¢ MeJaroroM Mnpu MoMOIIU
DIIGKTPUYECKUE, MAarHUTHBIC, CBETOBBIC, | HABOASIIMX BOMPOCOB  (PH3WYECKUX  SIBICHUN: MEXaHHMYECKHX, TEIUIOBBIX,
3BYKOBBIE. ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

HaGmonenue u onucanue pu3nveckux siBICHUI Ha 0a30BOM YpOBHE.

duznveckune @uznueckue BenuuuHbl. 3Mmepenue | OnpeneneHne Nnpu IMOMOIIM I€arora IEHbl JAEJIEHUs I[IKAIbl U3MEPUTEIbHOTO

BeJIMYHMHBI busnueckux  BenwuuH.  Qusuueckue | mpudopa.

(2 9) npuboper®  Iozpewnocmv — uzmepenuti. | UsMepenne 1o o0pasiyy Mo pyKOBOJACTBOM II€arora JMHEHHBIX pa3sMepoB Tel U
MexnyHapoaHasi CUCTEMA €AUHULL. IIPOMEKYTKOB BPEMEHH C YYETOM IOTPEIIHOCTEN.

5 MC — 2J1eMEHTBI COIEPKAHMS, BKIKOYAIONINE MEKIIPEAMETHBIE CBA3H, KOTOPBIE OAPOOHEE PACKPHITH B TEMATHYECKOM IIAHUPOBAHHH.
6 KypcuBom 0603Ha4€eH yueOHbI MaTepuasl, KOTOPBIA N3y4aeTCsl, HO HE BBIHOCHTCS Ha IIPOMEXKYTOUHYIO M MTOTOBYIO aTTECTALUIO.
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Jemoncmpayuu’
1.MexaHnunueckue,
JEKTPUYECKUE,
CBETOBBIC SIBJICHHSI.
2. duznyeckue nmpubOOpPHl U MpoIeaypa
OPSIMBIX M3MEPEHHI aHAJIOTOBBIM U
U (GpoBEIM TPHOOPOM.
Jlabopamopuvie pabomot u onvimel.

1. Ompenenenvie  LEHBI  JAEJICHUS
U3MEPUTENBHOTO Tpubopa (UCTIONb3ys
TEXHOJIOTHYECKYIO KapTy
IKCIIEPUMEHTA).

2. H3mepeHwne pacCTOSTHUM.

3. H3mepenue oOBEMA KUIKOCTH H
TBEPOTO TENA.

4.  Onpeoenenue pazmepos Manbix
mei.

5. HM3mepeHue Temmeparypbl IIpH
MOMOIIN >KUIKOCTHOTO TEPMOMETpa U
JaT4YMKa TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no
npoeepke  eunomesvi.  OAILHOCHb
nonéma wapuxa, NYWEeHHO20
20pU3OHMANLHO, meM 0Ooabule, Yem
bonvbute 8bicoma nycka.

TEIJIOBLIC,
MarHuTHBIC,

N3mepenue no o6pasily moJ1 pyKoBOJICTBOM Iearora 00bEmMa kuJIKOCTH U TBEPIOTO
Tena.

N3mepenue mo oOpasily moJi pyKOBOJACTBOM Iearora TemrepaTypsl Mpu MOMOIIU
KHUJIKOCTHOTO TEPMOMETpPA U JaTYUKA TEMIIEPATYPHI.

BrinmosiHeHWE HECIIOKHBIX TBOPYECKUX 3aJaHUA C OMNOPOM Ha aJTrOpPUTM,
MPEIBAPUTENILHO Pa300paHHBIA C TEAaroroM IO TOUCKY CIOCOO0B H3MEpPEHUS
HEKOTOPBIX (PU3NYECKUX XapaKTEPUCTHUK, HAIPHUMEP, pa3MEpoOB MallbIX OOBEKTOB
(Bomoc, TMpOBOJIOKA), YAANEHHBIX OOBEKTOB, OONBIIMX PACCTOSHUN, MAJbBIX
MPOMEKYTKOB BpeMeHH. OOCyXIeHHE Mpe/jiaraéMbIX ClIOCOOOB.

7 Bee Jlemonctpanuu u JlabGopaTropHsle pa0OTHI, NpeACTaBIEHHBIE B COAEPXKAHHWHU, IOIYCKAeTcsi (MOXKHO) HPOBOJWTH, HCHONB3Ys HH(MOPMALMOHHBIC W JJIEKTPOHHBIE TEXHOJNOTHH (IH(pOBEHIE
00pazoBaTenbHbIE PECYPCHI).



EcrecTBeHHO- Kax ¢duznka u apyrue | BoiiBrkeHHe THUIIOTE3 IOcie MPEeIBApPUTENBHOTO OOCYKACHUS C IEIaroroM,
HAY4YHBIH €CTECTBEHHbIE HAYKH H3y4YaloT MPHUPONY. | OOBACHSIONIINX MPOCTHIE SIBICHUS, HAIIPUMED:
MeToj Ecmecmeenno-nayunwiii Memoo | — T0YeMy OCTAHABIIMBACTCS IBHXKYILEECS 110 TOPU3OHTAIBHOM MOBEPXHOCTH TEIIO;
NMO3HAHUSA NO3HAHUA:  HAONI0OeHue, NOCMAHO8KA | — TOYEMY B KapKYIO MOTOJy B CBETJION OJIeXk/I€ MIPOXJIaJHEl, YeM B TEMHOM.
(2 9) HAY4YHO20 eonpoca, gvlogudicerue | BeIOop crioco00B MPOBEPKH THITOTE3 U3 MPEIOKEHHBIX I1€]arOTOM.
eunomes, 2Kcnepumenm no nposepke | HabGmioneHue mpengoKeHHBIX MEeIaroroM UCCieloBaHUN MO MpOBEpKe Kakoil-mubo
eunomes, 00vACHeHUe HAOAOOaemMo20 | TUTIOTE3bl, HAPUMEP: JATBHOCTD MOJIETA MAPHUKa, MYIEHHOI0 TOPU30HTAIBHO, TEM
saenenus. Onucanue guzudeckux asneHull | 60JbIIE, YeM OOJIbIIE BHICOTA ITyCKa.
¢ NOMOWbI0 Mooenel. [TocTpoeHre COBMECTHO C MEAAroroM MpocTeHIuX Mojenelt pU3HUecKuX SBICHUN
[TpenmeT 1 MeTOABI PUBUKH. (B BUAE PHCYHKOB WJIM CXEM), HampuUMep MaJleHue NpeaMeTa; MNpsSMOJIMHEHHOe
Jemoncmpayuu pacrpocTpaHeHHE CBETA.
1. Onpenenenue MOrpenrHOCTH
IKCTIIEPUMEHTA.
Paszgea 2. [lepBoHayaibHbIe CBEJeHUA 0 CTPOEHHUHU BelecTBa (5 1)
Ctpoenue Crpoenne  BemiecTBa: aromMbl U | HaOmiomenne W WHTepHpeTanus  COBMECTHO C  IE€JaroroM  OIBITOB,
BelllecTBa MOJICKYJBI, ux  pazmepvi.  Onvimol, | CBUACTEIBCTBYIOIIMX 00 ATOMHO-MOJIEKYJISIPHOM CTPOEHUHM BEIIECTBA: OIIBITHI
(1a) 0okasvisalowue OUCKpemHoe cmpoenue | ¢ PACTBOPEHUEM PA3IMYHbIX BEIIECTB B BOJIE.
sewecmaa. OneHka Mpy MOMOIIM TEXHOJOTHYECKOM KapThl pa3MepoB aTOMOB M MOJEKYJI C
Jlabopamopnvie pabompt u onvimbl®. | ucnonb3oBanueM (Gororpaduil, MONTYyYEHHBIX Ha ATOMHOM CHJIOBOM MHKPOCKOIIE
1. Onenka guamerpa aroma metonoMm | (ACM).
psIoB (c ucroyib3oBanueM | OnpezneneHue mocie npeiBapuTeIbHOro 00CYKACHHUS C TIeJaroroM pa3MepoB MaJlbIX
dhoTorpadwuii). Te7.
JBukeHue JlBmkenune dvactuil BemiectBa. CBsizp | HaOmioneHnue um oObsCHEHHE NpPHU MOMOINM Iegarora OpOyHOBCKOTO ABUKEHUS U
H B3aHMOJeIC | CKOPOCTH JBUKECHUS YacTHII ¢ | sBneHusa quddysuu.
TBHE YacTul | TemrepaTypoil. bpoyHoBckoe nBuxkenue, | [IpoBenenue u oObsiCHEHHE C OTIOPON Ha aITOPUTM, ITPEIBAPUTENILHO Pa300paHHbII
BelllecTBa mupdy3ua.  Bzaumooeticmeue uacmuy | C IEAATOrOM OIBITOB 110 HAOJIOICHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
(2 9) sewecmaa: npumsicenue u | IlpoBenenne u OOBSICHEHHE OMBITOB C OMOPOM Ha AJITOPUTM, MPEIABAPUTEIHLHO

8 31ech U lanee NPUBOAUTCS PACIIUPEHHBII IIepeUeHb J1a00PaTOPHBIX PAOOT M OIBITOB, U3 KOTOPOTO YYHUTEINb JENAeT BHIOOP MO CBOEMY YCMOTPEHHUIO U € YYETOM CIHCKA SKCIIEPUMEHTAIbHBIX 33/1aHHUH,
npezaraeMeix B pamMkax OI'D no ¢usuke.



OMmmManKusarue.
Hemoncmpayuu
1. HaGnronenwue

JIBUKECHHUSL.

2. Habmonenune nuddysuu.

3. Habnwooenue A6JIeHUI,
OOBACHAIOWUXCA NPUMANCEHUEM  UTU
OMmMAanKueanuem 4acmuy euecmaa.

Jlabopamopusvie pabomot u onvimul

1. Oyenxa ouamempa amoma memooom
pA008 (c UCNONIb30BAHUEM
gdomoepadhuti).

2.OnBITHl IO HAOJIOJICHUIO TEIJIOBOTO
paciupeHus ra3os.

3. OmnbIThl O OOHAPYKEHUIO JCHCTBUS
CHJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

OpOYHOBCKOTO

pa3o0paHHBIN C MENaroroM Mo OOHApPYKEHHIO CHII MOJIEKYJISIPHOTO MPHUTHKCHUS U
OTTAJIKUBaHUS.

ArperaTHble ArperaTHple cocTOsHUSL BemlecTBa: | OmucaHue mMoJ PYKOBOJICTBOM TMeaarora (C MCIHOJIb30BaHUEM MPOCTBIX MOJIENEH)
COCTOSIHUS cmpoeHue 2a308, HuoKocmeti U meépovlx | OCHOBHBIX Pa3IMUYUi B CTPOCHHUH ra30B, JKUIKOCTEH U TBEPIBIX Tell.
BellecTBa (kpucmannuuecxkux) men. Bzaumoceésaszv | HadanpHbie MpEACTaBICHUS O MAllOM CKUMAEMOCTH JKUIKOCTEH M TBEPIBIX T,
(2 9) Medicoy ceoticmeamu gewecms 8 pasHvlx | OOJBIION C)KMMAEMOCTH ra3oB.
azpe2ammuvix cOCmoanusx u ux amomuo- | OObsICHEHHE Ha 0a30BOM ypOBHE IOJ KOHTPOJIEM IEarora 0 COXpaHeHUu (HOPMBI
MOJIEKYIAPHBIM cmpoeHuem. | TBEPIBIX TEJ U TEKYYECTH KUIKOCTH.
Ocobennocmu acpecamuvix cocmosinuti | HabmioneHue 3a OmbITaMH, JOKA3bIBAIOMIMMH, YTO B TBEPIOM COCTOSIHHH BOJIBI
800bl. YaCTULIBI HAXOASTCS B CPEAHEM Janbliie APYT OT Jpyra (IJIOTHOCTh MEHbIIIE), UEM B
Jemoncmpayuu KUJKOM.
1. Habmonenue nuddysun. YcraHoBieHHE € ONMOPOMl Ha JUIAKTUYECKUH MaTepuall MPOCTHIX B3aUMOCBSI3EH
MCKOY OCOGGHHOCT}IMI/I arperaTHbIX COCTOSHUU BOJABI U CYIICCTBOBAHUCM BOJHBIX
opranuzmoB (MC — Ouomnorus, reorpadus).
Pa3nea 3. /IBu:xeHune u B3auMoaeiicTBue Tej (21 4)
Mexannuecko Mexanuueckoe nBkeHue. | MccnenoBanre paBHOMEpPHOIO JBUMKEHHUSI M OMNpPENENIEHHWE €ro MPU3HAKOB IOCIe
e IBU:KeHHe PaBHOMEpHOE u HEPAaBHOMEPHOE | MPEeABAPUTEIHHOTO 00CYKIEHUS C IEIarOroM.
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(34)

neuxenne. Ckopocts. Cpeonsia ckopochio

npu HepasHoMepHoM Osudcenuu. Pacyér

MyTH U BPEMECHH JIBUKCHHSI.
Hemoncmpayuu

1. HaGmroneHue MEXaHUYECKOI0
IBYDKEHUS TENa.
2. I3mepenue CKOpPOCTH

MPSIMOJIUHEIHOTO JIBUKEHHUS.

Jlabopamopuwvie pabomut u onvimul

1. Onpenenenue CKOPOCTH
PaBHOMEpPHOTO JBMXKEHHS (IIapuKa
B KHUJIKOCTH, MOJIETH 3JIEKTPUIECKOTO
ABTOMOOMJIS U T. 11.).

2. OmpezienieHle  CpeIHEH  CKOPOCTH
CKOJIb)KEHUSI OpyCKa WU IIapuKa 1o
HAaKJIOHHOM TUIOCKOCTH.

HaGntoneHne HeEpaBHOMEPHOTO JBMDKEHUS M ONPEACICHHE €ro OTIUYHUN OT
PaBHOMEPHOTO JBM)KEHUS 110CIIE PEABAPUTEIBLHOIO 00CYKIEHHS C IIEaroroM.
Pemenne TUNOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOpPOM Ha aJITOPUTM,
IIPEBAPUTENILHO PAa300paHHBII COBMECTHO C IIE€JaroroM Ha OIpeJesIeHHE IyTH,
CKOPOCTH U BPEMEHH PAaBHOMEPHOT'O JABUKCHUS.

AHanu3 mpu NOMOIIM Mejarora rpaukoB 3aBUCHUMOCTH IIYTH M CKOPOCTH OT
BPEMEHH.

Nuepuus,
Macca,
IUIOTHOCTh
(4 9)

SIBieHne wWHEpUUH. 3aKOH UHepyuu.
Bzaumooeinicmeue men kak npuuuna
UBMEHEeHUsL CKOpPOCMU  OBUJICEHUsL Mell.
Macca kax mepa unepmHocmu mena.
[InoTHOCTE BemecTBa. C6s13b naiomHocmu
C KOMUYeCmeoM MONEKYl 8 eOuHuye
00véma seuecmaa.

Jemoncmpayuu

1.HaGmronenune siBICHUSI HHEPIIUH.

2.HabmroneHue W3MEHEHHSI CKOPOCTH

MIPY B3aUMOJICCTBUHU TEIL.
3.CpaBHeHue Mmacc 1o
B3aUMOJICUCTBHUIO TEI.

OOBsicHEHHE TPU TOMOILM TEXHOJIOTHYECKOH KapThl U MeJjarora v NporHo3upoBaHue
SIBJICHHI, 00YCIIOBIIEHHBIX MHEPIHEH, HATPUMEP: YTO MPOUCXOJUT IPU TOPMOKECHUN
WIA PE3KOM MaHEBpE aBTOMOOMIIS, MTOYEMY HEBO3MO>KHO MIHOBEHHO MPEKPATUTh
JBUKEHHME Ha BEJIOCUIIE/IE UIIM CAMOKATE U T. 1.

HaGntonenne u 0a30BbIi  aHAIW3 ONBITOB MOJ PYKOBOJCTBOM II€/Arora,
JEMOHCTPUPYIOIINX U3MEHEHHE CKOPOCTH JIBUKEHUS TEla B PE3yJIbTaTe ACHCTBUS Ha
HEro APYTUX Tell.

Pemenne TUNOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOpPOM Ha AJITOPUTM,
IPEJBAPUTEIILHO Pa300paHHBIM COBMECTHO C IME€JaroroM Ha OMNpEAEICHHE MacChl
Tela, ero 00bEéMa M IIOTHOCTH.

HaGmtonenne u 0a30BbIi  aHAIW3 ONBITOB MOJ PYKOBOJCTBOM II€/arora,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb M3MEHEHHsI CKOPOCTH Tejla OT €ro MacChl IIPU
B3aUMOJICHCTBUH Tell. MI3MepeHue Macchl Tena pa3InyHbIMU CIOCO0aMH.
Omnpenenenre COBMECTHO C NEJAroroM INIOTHOCTH TENA B PE3YJIbTaTE U3MEPEHUS €T0
Macchl 1 00bEMa.
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Cuaa. Buasl
cui (14 4)

Cuna Kak XapaKTepHUCTUKa
B3auMojieiicTBus Ten. Cuma ynpyroctu u
3akoH ['yka. M3mepenue cunvt ¢ nomowvro
ounamomempa. SIBIeHUE TATOTEHUS U
cuna Tsokectu. Cuna mssicecmu Ha Opy2ux

niaHemax (MC). Bec meia.
Hesecomocmo. Crnoxenue CHII,
HaIlpaBJICHHBIX 110 OJHOW  IPSAMOM.

PaBuopelictBytomas cui. Cuna mpenus.
Tpenue ckonvorceHUss u mpeHue MNOKOs.
Tpenue 6 npupoode u mexnuxe (MC).
Jemoncmpayuu?
1.CnoxeHue cwii, HaNpaBICHHBIX T10
OJHOM MPSIMOM.

Jlabopamopusvie pabomost u onvimul.
1.OnpeneneHne TUIOTHOCTH TBEPAOTO

Tena.

2.0MmbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTb pacTsKeHus
(medopmarun) MIPY>KUHBI oT
IIPUIIOKEHHOMN CHUIIBL.

3.OmbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTb CHUIBI TpeHus

CKOJIBKCHHA OT BECa TCJIa U XapaKTepa
CONPUKACAOIIUXCA HOBerHOCTGI\/’I.

W3ydyeHne COBMECTHO C MENaroroM B3aWMOJAEWUCTBUSA KaK MPUYUHBI HU3MEHEHUS
CKOPOCTH TeJia WU ero edhopMaIuu.

Onucanne Ha HayalbHOM YPOBHE PEAJIbHBIX CHUTYallMd B3aUMOJCHUCTBHUSI TENI C
MTOMOIIIBI0 MOJIENEH, B KOTOPBIX BBOAUTCS TIOHSATHE U N300PAKEHHUE CHITBL.

W3ydyeHue moa pyKOBOJCTBOM I€arora CUjbl YIPYTOCTH, 3aBUCHUMOCTH CHIIBI
VIOPYTOCTH OT YAJWHEHUS PE3UHOBOTO IIHYpa WJIH TMPYXKUHBI (C TOCTPOCHUEM
rpaduka).

AHani3 Cc omopod Ha AMJAKTUYECKUH MaTepuasl IMOoJ KOHTPOJIEM Iie/arora
MPAKTUYECKUX CHUTYyallMi, B KOTOPBIX MPOSBISETCS JEHCTBUE CHJIbI YHOPYTOCTH
(ympyrocTs Msiua, KpOCCOBOK, BETOK JIEpEBa U Ip.).

AHaJM3 ¢ ONOpOoil Ha TUTAKTUYECKUH MaTepurall Mol KOHTPOJIEM MeJarora CUTyaluu,
CBSI3aHHBIX C SIBJICHUEM TATOTCHUSI.

[Tonnmanue ¢ Omopoil Ha CXeMbl NP MOMOIIM Tefarora OpOUTAIbHOTO JBUKEHUS
IUTAHET C WCIHOJBh30BAHUEM SBJICHUS TIrOTeHUss M 3akoHa wuHeprmn (MC —
ACTPOHOMHUS).

M3mepenue Beca Tena ¢ MOMOUIbIO AuMHaMoMeTpa. OOOCHOBaHHE 3TOro crocoba
M3MEpEeHUs T0CTIe MOBTOPEHUS C Me1arOroM.

HaGmoienue sSBJIeHMSI HEBECOMOCTH.

Habmionenne 3a SKCIEpUMEHTAIBHBIM IOJIyY€HHEM IIpaBUJia CIIOKEHUS CHIL,
HalpaBJIE€HHBIX BAOJAb OAHOW mnpsaAMou. OrmpenerneHre NpU TOMOLIM Teaarora
BEJIMYMHBI PABHOACHCTBYIONIEH CHUJL.

N3yuenue noa pykoBOJICTBOM I€arora CHJIbl TPEHUSI CKOJIbXKEHUS U CHIIbI TPEHHS
TTOKOSI.

UccnepoBanue ¢ onopoit Ha TEXHOJOTUYECKYIO KapTy 3aBUCUMOCTH CUJIbI TPEHHUSI OT
Beca Tejia M CBOMCTB TPYIIUXCSI TOBEPXHOCTEM.

ba30BbIil aHaIM3 ¢ OMOPOM HA JUAAKTUYECKUM MaTepHuall I0oJ KOHTPOJIEM Ilearora
MPAKTUYECKUX CHUTyal[Mi, B KOTOPBIX TPOSBISETCS JICHCTBHE CHJIBI TpPEHUS,
HCIIONIL3YIOTCSL CIOCOOBI €€ YMEHBIICHHsI WM yBEeNW4YeHHs (KaTaHWe Ha JIbDKaX,
KOHBKAaX, TOPMOXXEHHE aBTOMOOWIIA, HCIOJb30BaHUE MOAIIUIHUKOB, IJIaBaHUE
BOJHBIX KUBOTHBIX U p.) (MC — Ouomnorus).

Pemienne TUMOBBIX pacy€THBIX 3a7a4 B 1—2 AEHCTBUS C OMOPOM Ha aJITrOPUTM,
MPEIBAPUTENILHO pa300paHHBIN COBMECTHO C TIEIarOrOM C HCIIOIh30BaHUEM (POpMYTT
IUIS pacuéTra CUJIbI TSXKECTH, CUJIbI YIIPYTOCTH, CHIIBI TPEHUSI.

30




Pasznen 4. /laBjieHne TBEPABIX TeJl, sKMAKOCTE U ra3os (21 4)

JdaBienue. Hasnenue. Cnocobwvi ymeHnvuieHus u AHanu3 U OOBSICHEHHE C OIMOpPOH HAa MUAAKTHYECKUW MaTepuai IMoj KOHTPOJIEM
Ilepenaua yeenuueHus oagnenus. Jlagnenue 2asa. nefarora OMNBITOB M TNPAKTHUECKUX CUTYallMi, B KOTOPBIX MIPOSBISETCS CHIa
JAaBJICHUSA 3asucumocmsv dasnenus 2aza om 00véma, | NaBICHUS.
TBEPABIMU memnepamypsl. [lepedaya dasnenus O6ocHOBaHHE C OMOPOl Ha TEXHOJOTMYECKYI0 KapTy IpH IOMOUIM I[efarora
TeJaMH, MEEPObLIMU MeNamul, HCUOKOCAMU U CII0COOOB YMEHBIIICHUS U YBETTUUCHUS JTABICHHUS.
KMIAKOCTAMM | eazamu. 3axon [lackans. N3yuenne moa pykoBOACTBOM I€[arora 3aBUCMMOCTH JaBJIEHHs ra3a oT o0bEMa U
U razamu IInesmamuueckue mawiumbi. TEMIIEPATYPHI.
(3 4) Jemoncmpayuu?® W3ydyeHnne mnox pyKOBOACTBOM TMejnarora OCOOEHHOCTEW Tmepenaud JaBJICHUS
1.  3aBHCHMOCTBH JaBJCHHS Ta3a OT | TBEPABIMU TeJIaMH, >KHIKOCTSIMU U razamu. OOOCHOBaHHE pE3YIbTATOB OMBITOB
TEeMIEPaTyphI. OCOOCHHOCTSIMH CTPOCHHS BellecTBa B TBEPAOM, JKUIKOM U razoo0pazHOM
2. llepenada naBieHUS KUIAKOCTHIO U | COCTOSIHHSIX MPEIIOKEHHBIMU (YOPMYIUPOBKAMHU.
ra3oM. Habnronienue 3a sxcriepruMeHTalbHBIM JOKa3aTeIbcTBOM 3aKkoHa [lackans.
Pemenune TUNOBBIX pacu€THBIX 3ahad B 1—2 OEMCTBHUS € ONOPOM Ha alllOPUTM,
MpPEeBAPUTENILHO Pa300paHHBI COBMECTHO C IE€JaroroM Ha pacuér JaBlICHUs
TBEPIOTO TeEJNA.
JdaBienue 3aBUCHMOCTh JaBJIEHUS XUAKOCTU OT | MccnenoBaHue ¢ onmopoil Ha TEXHOJIOTMYECKYIO KapTy MMOJ pyKOBOJACTBOM IeJarora
KHJIKOCTH riyOuHbL. [ uopocmamuueckuii napadoxc. | 3aBUCUMOCTH  JTaBJICHUS KUJIKOCTH OT TJIYOMHBI TOTPYXEHHS U IJIOTHOCTH
(5 9) Coobwarowuecs €OCyOul. | )KUJIKOCTH.
T'uopasnuyeckue mexanusmoi. HaGmonenne u HayanbHOE MOHMMAHHME THIPOCTATHYECKOTO MapagoKca Ha OCHOBE
Jemoncmpayuu? 3akoHa [lackans.
1. Coobmarommuecs: Cocypl. M3yueHne COBMECTHO € MEJaroroM COOOMIAIOIINXCS COCYAOB.
2.T'napaBnuueckuii mpecc. Pemienne TUMOBBIX pacy€THBIX 3a7ay B 1—2 AEHCTBUS C OMOPOM Ha aJITrOPUTM,
MpPEeIBAPUTEIILHO Pa300paHHBIA COBMECTHO C TMEAaroroM Ha pacuéT JaBJICHUS
KHUJKOCTH.
HaGmonenue 3a 00bsiCHEHUEM MPUHITUTIA IEHCTBUS THIPABIMYECKOTO Mpecca.
AHanmu3 U OOBSCHEHHE C ONOPOW Ha JHUJIAKTHYECKHUN MaTepual TMoJ KOHTPOJEM
nejgarora MPakTHUYECKUX CHUTYalMi, AEMOHCTPUPYIOIIMX MPOSBICHUE JABJICHUS
KUAKOCTH U 3akoHa [lackans, HampuMep TMpoOLECCOB B OpraHu3Me IpHU
riry0ookoBoiHOM HeIpsiHUH (MC — GHosorus).
AtMocdepHoe Atmocdepa 3emsin u armocdepHoe | HaGmroneHue 3a skciepuMeHTaIbHBIM 0OHapyKeHHEeM aTMOC(hEpHOTo JaBIeHHUS.
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JAaBJICHHE
(6 1)

nasnenue. [lpuuunvl  cywecmeosanus
6030YwHOU  obonouku 3emau. Onvim
Toppuuennu. Hsmepenue ammocgeprozo
oasneHus. 3a8ucumocms ammocghepnozo
0asneHusi Om blComuvl HAO YPOGHEM MOPHI.
Ipubopwl 05 usmepenus ammocgheprnozo
0asneHusl.

Jemoncmpayuu?®

1. IIposiBnenue neucTBus

aTMOC(hEpHOTO JTaBJICHHUS.

Ananu3 U OOBSICHEHHE C OMOPOH Ha JUAAKTUYECKUH MaTepual MOj KOHTPOJIEM
Iefarora ONBITOB M IPAKTHYECKUX CUTYallMH, CBS3aHHBIX C JIEUCTBUEM
aTMOC(epHOTO AaBICHHS.

Hab6mronenue 3a 00bsICHEHHEM CYIIECTBOBAHUS aTMOC(Ephl Ha 3eMiie M1 HEKOTOPBIX
IUIaHeTax win e€ oTcyTcTBUsA Ha apyrux miuaHerax u Jlyne (MC — reorpadus,
ACTPOHOMUS).

bazoBoe mnoHMMaHWEe TNPUYUH HM3MEHEHHUS IUIOTHOCTH aTMOC(ephl € BBICOTOM
Y 3aBUCUMOCTH aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI.

Pemenne TUNOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOpPOM Ha aJITOPUTM,
IPEIBApUTENILHO pa300paHHbIl COBMECTHO C MEJAaroromM Ha pacyér arMochepHoro
JaBJICHHUS.

N3yuenue nox pykoBOACTBOM I€Jarora ycTpoicTBa 0apomMeTpa-aHepoua.
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HeiictBue
JKUJKOCTH U
rasa Ha
MOrpyKEéHHOE
B HUX TeJI0

(7 9)

Heticmeue owcuokocmu u  2asa  Ha

no2pyAHCEHHOE 8 HUX mejo.
BrrTankuBaromas  (apxuMmenoBa) CHia.
3axon  Apxumeda. Iliasanue  men.
Boszoyxonnasanue.

Jemoncmpayuu?®

1.3aBHCHUMOCTD BBITAJIKUBAIOLIEH CHUIIBI
0T 00bEMa MOTPYKEHHOM YacTH Tejla U
MJIOTHOCTHU KHUIKOCTH.

2.PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI
BECY BBITECHEHHOU >KHIKOCTH.

3.YcrnoBue miaBaHUs TeJ: IUIaBaHHE
WU TOTPYKEHUE TeNl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IJIOTHOCTEH Tella U
YKUJIKOCTH.

Jlabopamopnusie pabomot u onvimel.

1. UccnenoBanre 3aBUCUMOCTH Beca
TeJa B BoJIe OT 00BbEMa MOTrpyKEHHOM
B JKUJKOCTb YacTH Tella.

2. Onpenenenue BEITAJIKUBAIOIIEH

CUJIbI, JICWCTBYIOLLEHM Ha  TEJo,
MOTPYXKEHHOE B JKUIKOCTD.

3. IlpoBepka HE3aBUCHUMOCTHU
BBITAJIKABAIONIEH CHUIBI,

JNEUCTBYIOLEH HA TEJIO B YKUJKOCTH,
OT MAacCCBHI TeJa.

4. OnbITHI, JEMOHCTPUPYIOLIUE
3aBUCUMOCTD BBITAJIKUBAKOLIEH CHJIBI,
JNEUCTBYIOLIEH HA TEJIO B YKUJKOCTH,
0T 00bEMa OTPYKEHHON B KUIKOCTh

yacTU TejJa U OT IUIOTHOCTH
AKHJIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WU
KOHCTPYHUPOBaHHE JOJKU

HabnroneHue 3a skcriepuMeHTaIbHBIM O0OHApYKEHHEM JISHCTBUS )KUAKOCTH M Ta3a Ha
MOTPYKEHHOE B HUX TETO.

OmnpeneneHue ¢ ONOpPOM Ha TEXHOJOTMYECKYIO KapTy BBITAIKUBAIOLIEH CHIIBI,
JEUCTBYIOLIEH HA TEJIO, TOTPYXKEHHOE B )KUIAKOCTbD.

HaGntonenue 3a mpoBeneHHEM M OOCY)KIEHHE COBMECTHO C IEAaroroM OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTH BBITAJIKUBAIOUIEH CHJIbI, IEMCTBYIOIICH Ha TEJO
B )KMJKOCTH, OT 00BEMa MOTrpYKEHHON B KHUJIKOCTh YAaCTH T€la M OT IUIOTHOCTH
KUIKOCTH.

HccnenoBanue moa pykOBOJACTBOM II€[jarora 3aBUCHMOCTH Beca Tejda B BOJAE OT
00BbEMa MOTpyXKEHHOM B J)KUJIKOCTh YaCTH TeJa.

Pemenne TUNOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOpPOM Ha aJITOPUTM,
MpeIBApUTENIbHO pa300paHHbIE COBMECTHO C MEAaroroM Ha MPUMEHEHHE 3aKOHa
Apxumena 1 ycJIoBUS TJIaBaHUS TEJ.

KoHcTpynpoBaHue npy moMoIny rnejarora apeoMeTpa uid KOHCTPYUPOBAHUE JIOJIKU
U OIpeaeseHne €€ rpy30M0AbEMHOCTH.
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U OIIpeleIeHue eé
TPy30MOABEMHOCTH.
Paznen S. Pabora u MmomHocTs. JHeprus (12 1)
Pabora Mexanuueckast pabora. MOITHOCTb HabGmronenue 3a sKkcriepuMEHTaIbHBIM ONPEICICHUEM MEXaHUYECKOH pabOThl CHITBI
M MOIIIHOCThH TSDKECTH TIPU MAJICHUU Tela U CUJIbl TPEHMSI IIPU PABHOMEPHOM IEPEMENIEHUN Tella
(3u) 10 TOPU30HTAILHON TTOBEPXHOCTH.
Hab6mronenue 3a neMoHcTparmen pacuéra MOIIHOCTH, pa3BUBaEMOM IIPH MOAbEME 10
JIECTHULIE.
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Pemienne TUMOBBIX pacy€THBIX 3a7a4 B 1—2 AEHCTBUS C OMOPOM Ha aJITOPUTM,
MpeIBApUTENILHO Pa300paHHbIII COBMECTHO C MEIaroroM Ha pacuér MeXaHH4ecKOi
paboThI U MOIITHOCTH.

IIpocTnbie [IpocTeie MexaHH3MBbI: pblyar, 0ok, | HauanpbHOe MOHMMaHUE BBIMTPHINIA B CHJIE MPOCTHIX MEXaHU3MOB Ha TMpUMeEpe
MeXaHU3MBbI HaKJIOHHAas IIJIOCKOCTb. Ilpasuno | ppryara, HOJABMKHOTO U HETIOABMYKHOTO OJIOKOB, HAKIIOHHOM TJIOCKOCTH.
(5 9) pasHosecusi  puvluaca. Ilpumenenue | ccnenoBaHue COBMECTHO € ME€JaroroM yCJIOBUSI PABHOBECHS pblyara.
npasuna pasHogecus puvlyaea k 010ky. | OOHapyKeHHe Mol PyKOBOJCTBOM I€Jarora ¢ Ormopoi Ha AUJAKTHUYECKUH MaTepuat
«3onomoe npasunoy mexanuxu. KIIJI | CBOMCTB MPOCTHIX MEXaHW3MOB B PA3JIMYHBIX WHCTPYMEHTAX M MPHUCIOCOOICHUSIX,
MPOCTBIX MEXaHU3MOB. [IpocThie | MCTONB3YEMBIX B OBITY U TEXHHKE, a TAKKE B )KUBBIX opranu3mMax (MC — Ouonorus).
MEXaHHU3MBI B OBITY U TEXHHKE. Habmionenne 3a SKCIEpUMEHTANBHBIM JI0Ka3aTeIbCTBOM paBEHCTBA pPAa0bOT IpHU
Hemoncmpayuu MIPUMEHEHUHU MPOCTHIX MEXAHU3MOB.
1. ITpumepsl TPOCTHIX MEXaHU3MOB. Onpenenenne nona pykoBojctBom negarora KII/[ Hak10HHOM MIOCKOCTH.
Jlabopamopuvie pabomot u onvimul Pemienue THUNOBBIX pacyETHBIX 3a7a4 B 1—2 NEWCTBUS C OMOPOM HA alrOpUTM,
1. Onpenenenue paboThl CUIIBI TPEHUS | MPEABAPUTEIHHO Pa300paHHBIM COBMECTHO C IMEJAaroroM Ha MpPUMEHEHHUE IMpaBuiia
IIPY paBHOMEPHOM JIBM)KEHUU TeNa 110 | paBHOBECHS pbluara v Ha pacuét KII/I.
TOPU30HTAIBHOM MOBEPXHOCTH.
2. UccnenoBanue yclioBHI paBHOBECHS
pplyara.
3. U3mepenue KITZQ HaKJIOHHOH
TIJIOCKOCTH (ameKTpoHHAas
JEMOHCTPALIHS).
Mexanuuecka Mexanunueckas sHeprus. | HaGmonenue 3a SKClepUMEHTAIbHBIM OMNPECIIEHUEM H3MEHEHUS KHHETHYEeCKOU
sl JHEPTrus Kunemuueckas u NOMeHYUalbHas | 1 TOTEHUUAIbHON SHEPTUH TeNa IIPU €0 CKAThIBAHUU 110 HAKJIOHHOM IJIOCKOCTH.
(4 q9) onepeus. Illpespawjenue o00Ho2o 6uoa | POpMylIHpPOBAaHHE COBMECTHO C IIE€AaroroM Ha OCHOBE HCCIEAOBaHHS 3aKOHA

MexaHu4eckou sHepeuu 6 Opyeou. 3aKOoH
COXpaHEHHsI SHEPTHH B MEXaHHUKE.
JlabopaTopHbie padoThI U ONBITHI.

1.V3yuyenue  3akOHa  COXpaHEHUS
MEXaHHYECKOHN HEepTUuu (IJIEKTPOHHAs
JEMOHCTPAIIHS ).

COXpaHEHHUS MEXaHUYECKOU SHEPTUH.

[IpencraBienue npu MOMOIIH E€Jarora rpaHull IPUMEHUMOCTH 3aKOHAa COXPaHEHUS
SHEPTHUH.

Pemienne TUMOBBIX pacy€THBIX 3a7ay B 1—2 AEHCTBUS C OMOPOM Ha aJITrOPUTM,
MpeIBapUTENILHO Pa300paHHBIi COBMECTHO C TIEIaroroM C MCIMOJIb30BaHUEM 3aKOHA
COXPaHEHHUS SHEPTUH.
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Pe3zepBHoe Bpems (3 4)

8 KJIACC (68 u)

TemaTHueckn
# 0JIOK, TeMbI

OcHoBHOe conep:kaHue

OcHOBHbBIE BU/BI JeSITeILHOCTH Y4AIINXCH
(Ha ypoBHe yueOHBIX JeiicTBUI)

Pa3nen 6. TennoBblie siBJieHus (28 1)
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Crtpoenne
M CBOIiCcTBa
BelllecTBa
(7 )

OcHo6Hble NONONCEHUs. MONEKVAPHO-
KUHemu4eckou meopuu cmpoeHus
sewecmsa. Macca u pazmepvt amomos u
monexyn. Onvimoel, noomeepicoaiouyue
OCHOBHblE — NONOJNCEHUS  MONEKVIAPHO-
KUHemu4eckou meopuu.
Mopnenun  TBEPAOro, IKUIKOTO U
ra3oo0pa3HOr0 COCTOSHUUN  BEIECTBa.
Kpucmannuueckue u amopguvie mena.
ObvscHenue ceoticma 2a308, Hcuokocmel
U MmeEéPObIX meil HA OCHOBE NONONCEHUU
MONEKYIAPHO-KUHEMUYECKOl meopuu.
CMauuBaHue u KanuuisapHvle AGJIEHUSL.
Tennoeoe pacuupenue u cocamue.
Jemoncmpayuu?®
1. HabGmronenue
JIBUKECHHUSL.

2. Habmonenue nuddysuu.

3. HaOmronenue siBieHnii cMaynBaHus U
KAMWJUTSIPHBIX SIBIICHU.

OpOYHOBCKOTO

4, HaOmroneuune TEIUIOBOTO
pacILIUpEeHus Tel.
5. 3MeHeHue JaBJCHHMS Ta3a IpH

U3MEHEHHH O00BEMa W HarpeBaHUU
WIH OXJTQXKICHUH.

Jlabopamopusie pabomot u onvimul.

1. OnbITEl MO OOHAPYXKEHUIO JTCUCTBUS
CUI MOJEKYJAPHOIO IPUTSKCHUS
(W1 STIEKTPOHHAS AEMOHCTPAIINS ).

2. OnbITHI no BBIpAIIMBaHUIO
KPUCTAJUIOB TOBapEHHOW COJM WM
caxapa.

3. OmBITEL 10 HAOJIIOAEHUIO TEIIOBOTO
paciiMpeHusl Ta30B, >KUIKOCTEH U

HaGmionenne W WHTEpHpeTanmuss COBMECTHO C  MEAaroroM  OMBITOB,
CBUJCTETHCTBYIOIUX 00 aTOMHO-MOJICKYJISIPHOM CTPOSHUHU BEIIECTBA: OIBITHI
C PacCTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJIE.

Pemenne TUNOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOpPOM Ha aJITOPUTM,
MpeBAPUTENIbHO PAa300paHHBII COBMECTHO C TENaroroM IO OLIEHUBAHUIO
KOJIMYECTBA aTOMOB HJIM MOJICKYJ B €IUHUIIE 00bEMa BElIeCTBa.

[IpencraBienre mOpu TMOMOIIM Tenarora OpPOYHOBCKOTO JBHKEHHS, SIBICHUS
mudhy3un U pa3auudii MKy HHMH Ha OCHOBE IIOJIOKEHUH MOJEKYIspHO-
KMHETUYECKON TEOPUU CTPOEHHUS BEILIECTBA.

OObsicHeHHE TpH TOMOIIM Tefarora ¢ OMOPOW Ha MUIAKTUYECKUN MaTepua
OCHOBHBIX pAa3JM4Wid B CTPOCHHHM TIa30B, JKUJIKOCTEM H TBEPABIX Tel C
HCIOJIb30BAHUEM TIOJIOKEHUM MOJIEKYJIAPHO-KUHETUUYECKOM TEOPUH CTPOEHUSA
BEILIECTBA.

[IpoBenenue moa pykoOBOJICTBOM II€Iarora OMBITOB 110 BBIPALIMBAHUIO KPHUCTAJIOB
MOBAPEHHOM COJIM WIIM caxapa.

[IpoBeneHNEe COBMECTHO C TENAaroroM M OOBSICHEHWE U3 MPENJIOKEHHOTO TEepeUHs
BBIBOJIOB  OMBITOB, JE€MOHCTPUPYIOLIMX KAaNWUISAPHbIE SBJICHUS W SIBICHUE
CMayuBaHUs.

OObscHEeHHE ¢ OMOPON Ha TEXHOJOTMYECKYI0 KapTy IMOJ PYKOBOJACTBOM IieJarora
POJM KaJUTSIPHBIX SIBJICHUN JJIs1 TOCTYTICHUSI BOJBI B opranu3m pacternii (MC —
OumosorHs).

HaGmoieHre onbITOB 0 HAOTIOCHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U
TBEPJIBIX TEIL.

OOBbsicHEHHE C OMOPOW HAa TEXHOJOTMUYECKYIO KapTy MO PYKOBOJICTBOM II€/arora
coxpaHeHus 00bEma TBEPIBIX TEJ, TEKY4YEeCTH >KMJIKOCTH (B TOM YHCIIE, pa3HULBI B
TEKYUYEeCTH JUIsl pa3HBIX KUAKOCTEH), TaBJIeHUs ras3a.

Habmoienue 3a mpoBeieHHEM OIBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTh J1aBJICHUS
BO3/IyXa OT €ro 00hEMa M HarpeBaHUS WIH OXJIAKICHUS, M UX OObSICHEHNE Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUYECHHUS.

AHanyd3 TIpM TOMOINM TMeJarora ¢ ONOpod Ha JAUAAKTAYECKUM MaTepuan
MPAKTUYECKUX CUTYallMi, CBA3aHHBIX CO CBOMCTBAMHU I'a30B, KUIKOCTEH U TBEPABIX
TelL.

37




TBEPABIX TEJ.

. Onpenenenve naBieHHs] BO3AyXa B
OaJIJIOHE MITPUIIA.

. OnBITHI, JEMOHCTPHUPYIOIIHE
3aBHCHMOCThH JIaBJICHHUS BO3JyXa OT
ero o0bémMa W HarpeBaHus WU
OXJIQKICHUSI.

.Ilposepka  ecunomesvi  nuHelHOU
3aeucumocmu  OJIUHbL  CMOJIOUKA
HCUOKOCIU 68  MePMOMEMPUYECcKol
mpyboKe om memnepamypbi.
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TenyoBbie
npoueccbl
(21 v)

Temneparypa. Cssazb memnepamypul co

CKOPOCMbIO  MENNI08020  OBUNCEHUs
yacmuy.

BHyTpeHHsss ~ »Heprus. Cnocobwvl
UBMEHEeHUs] GHYymMpeHHell SHepeuu:
menionepeoaua u cogepuieHue pabomol.
Buowi menjionepeoauu.:
Menionpo8ooOHOCHb, KOHBEKYUS,
uznyuenue.

KonnuectBo  TemnmoTel.  YaenbHas
TETUIOEMKOCTh BEIECTBA. [enioobmen u
meniogoe  pasHosecue. Ypaenenue
menioeoco banawnca.

IInasnenue u omeepoeganue
KpUucmaniuieckux eewecms. Y IenbHas

TEIUIOTa IaBieHus. [lapoobpasosanue u

KOHOeHCcayusl. Hcnapenue (MC).
Kunenue. VnenpHas TEIIoTa
napooOpa3oBaHusl. 3asucumocms
memnepamypol KUnenust om
ammocgepnozo odasnenus. Brasxcnocmo
6030yxa.

DHeprusi TOIJIMBa. YJelbHas TEIioTa
CTOpaHHS.

Ipunyunoi pabomwi menioevlx
osueamernei. Kl mennoso2co
osucamens. Tennoevie Osucamenu u

3awuma okpyxcaroweu cpeowt (MC).
3axon coxpanenuss u npespaujerus
anepeuu 6 mennoswix npoyeccax (MC).
Jemoncmpayuu?®
1. IlpaBuna u3MepeHUs TEMIIEPATYPHI.
2. Bunpl Temonepeaaun.

3. OxmaxaeHue TpU  COBEPILCHHUH

O6ocHOBaHME MO MOATOTOBIEHHOMY QJITOPUTMY COBMECTHO C IE€IaroroM IMpaBuil
U3MEpPEHHUS TEMIIepaTyphI.
CpaBHEeHHE pa3TUYHbBIX CIIOCOOOB U3MEPEHUS U IIKaJl TeMIIepaTyphl.

HaGmoienue 3a mpoBeJICHHEM OIBITOB, IEMOHCTPUPYIONINX N3MEHEHUE BHYTPEHHEN
SHEPTHUH TeJla B pe3yNbTaTe TeIionepeaun U paboThl BHEIIHUX CHJL.

HaGmronienne 3a TMpOBEACHHEM OIBITOB, OOCYXKIEHUE MPAKTUYCCKUX CHUTYaIUH,
JEMOHCTPUPYIOIIUX  pa3jIMyHble BHJBl TEIUIONEPENAYU: TEIUIONPOBOIHOCTb,
KOHBEKIIHIO, U3JTyYEHUE.

HccnepoBanue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ pyKOBOJACTBOM Ie€arora
SIBIICHUS TETUIOOOMEHA TIPU CMEIIMBAHUU XOJIOJHOU U TOPSYe BOJIBI.

HaGmronenne ycraHOBIEHHUS TEIJIOBOTO PABHOBECHSI MEXKIY TOpsYeid M XOJIOIHOM
BOJIOM.

OnpeneneHne Mpu MOMOIIM I€1arora KOJIWYeCTBa TEIUIOTHI, MOJYYEHHOIO BOJOM
MIPH TEIJIO0OMEHE C HarpeThIM METAJUTMYECKUM ITUITHHIPOM.

Omnpenenenue no Tadbiuie yaenbHON TEIIOEMKOCTH BELIECTBA.

Pemenne TUNOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOpPOM Ha aJITOPUTM,
MIpeIBApUTENILHO pa300paHHbIN COBMECTHO C ME€JarOrOM, CBSI3aHHBIX C BBIYMCIICHUEM
KOJIMYECTBA TEIUIOTHI M TEIJIOEMKOCTH MPHU TETIOOOMEHE.

AHanu3 npy MOMOIIM NeAarora CUTyaruil MpakTHYEeCKOro UCITOIb30BaHUSI TEIIIOBBIX
CBOWMCTB BEIIECTB W MAaTEpHUaJOB, HAlNpPUMEpP B MENAX DSHEProCOCPEIKECHUS:
TETUIOU30JISIHS, SHEProcOeperaoue Kb, TEPMOAKKYMYJISITOPI U T. 1.
HaGmonenue sSBJIeHM UCTIapeHUS U KOHICHCAIINU.

Habmtonienue 3a uccrejoBaHueM Mpolecca UCTIapeHus pa3InyHbIX JKUKOCTEH.
OObsicHEHHE TIO0 alrOpuUTMy COBMECTHO C TIEaroroM sIBICHUN WCHapeHUs W
KOHJICHCAllUM Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHS.

HaGmionenue u oOBsiICHEHHE IIpollecca KUICHHS, B TOM 4YHCIE 3aBHUCUMOCTH
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Onpenenenue no Tabauie OTHOCUTENBHOM BIaKHOCTH BO3-AyXa.

Habmonienue nporecca miaBieHNus KPUCTAIINYECKOTO BELIECTBa, HallpUMep, JIba.
CpaBHeHMEe 1O IUJIaHy [pU TOMOIIM TeAarora MpoOLECCOB  IUIABJICHUS
KPUCTAIITMYECKHX TEJ U pa3MITdeHus Py HarpeBaHUU aMOP(HBIX Tell.
Omnpenenenre Mo TadyuIe yASTbHON TETUIOTHI TUTABIICHUS JIbJIA.

OObscHEHHE MO cXeMe MOocie OOCYXKICHHs C IeNaroroM SBJICHHWM IUIaBlIEHUS U
KPUCTAJUIM3aLUA HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHS.
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paboTHI.

4. HarpeBanue pu COBEPILICHUH
paboThl BHEITHUMH CUJIAMH.

5. CpaBHeHMe TEIIOEMKOCTEN
Pa3IMYHbIX BEUIECTB.

6. Habmonenne KuneHus.

7. HaOmronenue IIOCTOSIHCTBA
TEMIIEPATYPHI MPH TUTABIICHUH.

8. Moenu TEIUIOBEIX IBUTATEIEN.

Jlabopamopusvie pabomot u onvimul.

1. Ilposepxa  ecunomesvi  auHeUHOU
3asucumocmu  OaUHbL  CMOJOUKA
HCUOKOCMU 8  MEePMOMemPU4ecKoll
mpyoKe om memnepamypbl.

2.HaOmronenune N3MEHEHUS
BHYTPCHHEH  DJHEpruM Telna B
pe3ynbTare Terionepeaadn u paboThl
BHEITHUX CHUIL.

3. UccnenoBanne SIBIICHUS
TEIUIOOOMEHAa TNpH  CMEIIMBAaHUH
XOJIOJTHOW Y TOPSTYEHl BOJIBI.

4. Onpedenenue Konuuecmea meniomaol,
NONY4eHHO20 80001 npu
meniooomene c Hazpemvim
Memaniuyeckum YuiuHOpoM.

. UccnenoBanue mpoliecca uCrmapeHusl.

6. Onpenenenne OTHOCHUTEIBHOMN
BIIQXKHOCTH BO3/yXa.

7. Onpeoenenue YOenvbHOU Meniomol
niasieHus vod.

o1

Pemienne TUMOBBIX pacy€THBIX 3a7ay B 1—2 AEUCTBUS C OMOPOM Ha aJITrOPUTM,
MpeIBApUTEIILHO Pa300paHHbBIN COBMECTHO C IEIarOTOM, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBAa TEIJIOTHI B Tpoleccax TeIyIonepeaayd Ipu  IJIaBICHUH U
KPUCTAJUIU3ALIUU, UCTIAPEHUN U KOHJCHCAIUH.

AHanu3 Npu TOMOIIM TeJarora ¢ Onopord Ha JUJAKTUYECKUN MaTepHhan CUTyalui
MPAKTUYECKOT0 MPUMEHEHUS SIBIICHUN IUIABJICHUS M KPUCTAJLTM3ALMK, HApUMeEp,
MOJIy4YE€HUE CBEPXUYHUCTHIX MAaTEPUAJIOB, COJIeBas IPeJIKa u JIp.

AHanu3 Tpu TOMOIIM TMefarora padoThl W OOBSICHEHHWE NPUHIMIA JEeHUCTBUS
TEIJIOBOT'O JABUTATES.

Boluucnenne KoJlM4YecTBa TEIJIOTHI, BBIIEISIOMIETOCS IPU CTOPAHUU Pa3TUYHBIX
BUJ0B ToruiuBa, 1 KIIJ[ npurarens.

OO6cyx1eHrne COBMECTHO C TIeIarOrOM YKOJIOTHUECKUX MTOCIEICTBUIN HCIIOTh30BAHHS
JIBUTATEJIC BHYTPEHHETO CTOPaHMSs, TEIJIOBBIX M THApodyiekTpocTaniuid (MC —
9KOJIOTHUS, XUMUSI).

Pa3znen 7. DaekTpudeckue 1 MarHuTHble sisjienns (37 4)
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DIIeKTpHYecK
He 3apsabl.
3apsikeHHbIE
TeJia U UX
B3alMOJENCT
Bue (7 1)

Onexmpuzayusi  men. JBa  pona
AIIEKTPUIECKUX 3apsiIoB.
B3anmoneiicTBre 3apsiKEHHBIX TEIl. 3aKOH
Kynona (3asucumocmao cubl
83AUMOOCUCMBUSL 3APSANHCEHHBIX Mell Om
8eUYUNbL 3aPA008 U PACCNOAHUSL MENHCOY
menamu,).

DneKTpuuecKoe ToJIe.
Hanpsswcénnocmo anekmpuyecko2o nois.
Ilpunyun cynepno3uyuu 21eKMpUyecKux
nozetl (Ha Ka4ecmeeHHOM YPOBHe).

Hocumenu snexmpuueckux 3apsoos.
OnemeHmapHvlil  d1eKmpudeckutl  3apsio.

Cmpoenue amoma. TIpOBOTHUKH U
JUDNEKTPUKH.  3aKOH  COXpaHEHUs
>JIEKTPUYECKOTO 3apsa.
Jemoncmpayuu?®

1. Dnexrpusauus tei.

2. JIBa poaa 2JEKTPUYECKUX 3apsAI0B U
B3aMMO/ICHCTBHUE 3apSKEHHBIX TEll.

3. YcrpoiictBo u IEWCTBUE
3JIEKTPOCKOTIA.

4. DnexTpocTaTH4ecKasi UHIyKITHS.

5.3aKOH COXpaHEHMsI DBIEKTPUUECKUX
3apsIoB.

Jlabopamopusie pabomot u onvimul.

1. OubITEI o HaOJIFO JEHUTO
ANEKTPU3ANNU TEJT UHIYKIHUEH U TpH
CONPUKOCHOBEHHUHU.

HabGmnronenue 3a mpoBeeHHEM OIBITOB IO 3JEKTPU3AIINH TeJl IPH CONPUKOCHOBEHUHU
U UHIYKIUEH.

HaGmonenne w  oOBsSICHEHME C OMOPOM Ha JUIAKTHYECKUH  Marepuai
B3aUMOJCUCTBUS OJHOUMEHHO U PA3HOUMEHHO 3apsKEHHBIX TEJl.

OOBsicHEHHE IPU IOMOIY NTeAarora NpUHLKIA JEHCTBUS JIEKTPOCKOIA.
OObsicHeHHE  COBMECTHO C  TMEJaroroM  SIBJICHUH  DIIEKTpU3ALUU  TIpU

CONPUKOCHOBEHUU TeNl M WHAYKIHMEW C HCIOJb30BAaHHEM 3HAHUI O HOCHUTENSNX
AIEKTPUUECKUX 3apsI0B B BEIIECTBE.

PacrioznaBanue u OOBSICHEHHE IO CXEME COBMECTHO C TMEAaroroM sBIECHUI
3JIEKTPU3ALMU B IIOBCEIHEBHOM >KU3HMU.

Habnionenne u oOBsiCHEHHE C OMOpPOM Ha TEXHOJOTHMYECKYI0 KapTy OIIBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsi/ia.

Habntoienue onbITOB 10 MOAECTUPOBAHUIO CUIIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.
UccnepoBanue moj pykoBOJACTBOM IeAarora ACHCTBUS 3JIEKTPUUECKOTO TOJISI Ha
MIPOBOJAHUKHU U TUIIEKTPUKH
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IMocTossHHBII
JJIEKTPUYECK
uid Tok (17 u)

DNEeKTpUUECKUI TOK. Yenosus
CYuWecmeo8anusi INeKmpuUIecKko2o mokd.
HcToynrKY MOCTOSTHHOTO TOKA. JleficTBus
AIIEKTPUIECKOTO TOKa (TeroBoe,
XUMHUYECKOE, MarHuTHOE).
Onexmpuueckuii. MoK 8 HUOKOCMAX U
easax.

PaGota ¥ MOIIHOCTBH 3IEKTPUIECKOTO

TOKa. 3axon Ircoyna—/lenya.
Onexmpuyeckue yenu u nompeobumenu
INEeKMPUYECKoll  dHepeuu 6  Oblmy.
Onektpuueckass uenb. Cuna  Toka.
DIIEKTPUYECKOE HanpsiHKEHUE.

ConpoTuBieHue NPOBOJHHKA. YOenvHoe
conpomusnenue eeujecmsa. 3akoH Oma
s ydactka uenu. [locnenosarensHoe u
napajjiebHOe COEIMHEHHE
NPOBOJIHUKOB. Kopomkoe 3amvikaHnue.

Jemoncmpayuu?®

1. ITpOBOJHUKH U IUDTEKTPUKH.

2. MopenupoBaHue CHJIOBBIX JIMHHUA

AIEKTPUUYECKOTO MOJIS.

3. UcTOYHMKY OCTOSTHHOTO TOKA.

4. JleicTBUSI 3JIEKTPUUECKOTO TOKA.

5. DIEKTPUYECKHI TOK B )KUJIKOCTH.

6. ["a30BblIi1 pazpsiz.

7. I3MepeHue cuiibl TOKa aMIIepMETPOM.

8. U3mepenue AIEKTPUUECKOTO

HaIpsKEHUS BOJIBTMETPOM.

9. Peoctar u Mara3uH CONpOTUBIICHUH.

Jlabopamopnusie pabomot u onvimel.

1. UccnenoBanue JIECUCTBUSA

3JIEKTPUYECKOTO OJIS Ha
MPOBOJIHUKU U TUDJICKTPUKH.

HaGntonenue pa3nuyHbIX BUIOB JCHCTBHS IJEKTPHUECKOTO TOKA U OOHapyKeHHe
COBMECTHO C [1€1aroroM 3TUX BUJOB JECHUCTBUS B IIOBCEIHEBHOM KU3HU.

COopka Mo cxeMe M HCHbITaHUE I0J KOHTPOJIEM Ielarora 3J1eKTPUYECcKOM Lenu
IIOCTOSIHHOT'O TOKa.

HabmtoneHue 3a 1eMOHCTpane n3MepeHus CUIIbl TOKAa aMIIEPMETPOM.
HaGmronenune 3a JeMOHCTpanedl W3MEpEeHHs DIEKTPUYECKOTO HampsHKEHUs
BOJIBTMETPOM.

[IpoBenenue u OOBSCHEHHE NMPH MOMOIIM YUUTENS OMNBITOB, JEMOHCTPUPYIOIIUX
3aBHCHUMOCTB JIEKTPAYECKOTO CONPOTUBIICHUS IPOBOJHUKA OT €T0 JUINHBIL, IUIOIAIU
IIOIIEPEYHOI0 CEYEHUs U MaTepuaa.

HaGmtonenune 3a paeMOHCTpaluedl HCCIEAOBAaHUS 3aBUCUMOCTH CHJIBI  TOKa,
MIPOTEKAIOIIEr0 Yepe3 PE3UCTOpP, OT CONPOTHUBIICHHS PE3UCTOPAa U HANPSKCHUS
Ha pe3UCTOpE.

basoBble  mpencraBiaeHus O NpPaBHIAX  CIOKEHUS
IIOCJIEI0BATEIBHOM COCIMHEHUH IBYX PE3UCTOPOB.
ba3oBble mpencTaBiaeHHs O NpaBWiIaX M CHUIBl TOKA MpU TAPAIEIBHOM
COCIMHEHUH PE3UCTOPOB.

HaGntonenune neMOHCTpalM TeJarora O CHUTyalusX IOCJIEI0BATENIbHOTO U
MapaAJUIEIbHOTO COEAMHEHHS IPOBOJHUKOB B JIOMAIIHUX 3JIEKTPUUECKHUX CETSIX.
Pemenne TUNOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOpPOM Ha aJITrOPUTM,
IIPEBAPUTENILHO Pa300paHHbII COBMECTHO C MEAArOroM € MCIOJIb30BaHUEM 3aKOHA
Owma u ¢popmyn pacuéra 3JIEKTPUIECKOT0 COMPOTHBIICHUS MPH MOCIIEA0BATEILHOM U
MapaJUIeIIbHOM COEAMHEHNN TPOBOJHHUKOB.

Omnpenenenne ¢ ONOPON Ha TEXHOJOTMYECKYIO KapTy MOJ PyKOBOJCTBOM IleJarora
paloThI ATEKTPUUECKOT0 TOKA, IPOTEKAIOIIEr0 Yepe3 pe3UCTOP.

Omnpenenenne ¢ ONOPON Ha TEXHOJOTMYECKYIO KapTy MOJ PyKOBOJCTBOM IIeJarora
MOIIHOCTH JNEKTPUYECKOTO TOKa, BBIIEISIEMON Ha PE3HUCTOpE.
HaGntonenune 3a ucclieoBaHHEM 3aBUCHMOCTH CHJIBI TOKAa Yepe3 JaMIIOUKy
OT HaIpPsHKEHUS HA HEW.

Omnpenenenne ¢ ONOPON Ha TEXHOJOTMYECKYIO KapTy MOJ pPyKOBOJCTBOM II€Jarora
KII/ narpeBaresns.

HaGnronenue 3a uccieoBaHMEM INPeoOpa3oBaHMsS SHEPIUU NpU MOABEME Tpys3a
JJIEKTPOJBUIATEIIEM.

OOBsicHEeHHE TIOCJIE PAacCyXXICHHUS C MENaroroM M COCTaBJICHHME IUIaHA-KOHCIIEKTa

HallpSDKCHUU  TIpH
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2. Coopka u mpoBepka  pabOThI
AIIEKTPUUYECKON I TOCTOSIHHOTO
TOKa.

3. N3mepeHne u peryaupoBaHUE CHIIBI
TOKa.

4. W3mepeHue U  peryjJMpoBaHHE
HaIPSDKEHUS.

5. Uccreoosanue 3asucumocmu cuivl
MoKa, uoywe2o uepes pe3ucmop, om
conpomueénenus — pesucmopa U
HANPAHCEHUSL.

6. Onvimet, oemoHcmpupyowue
3a8uUcuMocms INEKMPUUECKO20
conpomueeHus NPOBOOHUKA OM €20
ONUHbI,  NIOWAOU  NONEPeuHO20
ceveHus u mamepuanda.

7. Ilposepka  npaeuna  crodsceHus

Hanpsjicenul npu
nocne008amenbHoOM coeouHeHuu
08YX pe3ucmopos.

8. Ilposepxa npasuna 01 cuivl moka
npU  NAapanienbHoM — COeOUHeHUU
De3UcCmopos.

9. Ompenenenue paboThI
JNEKTPUYECKOTO  TOKa,  HAYILEro
Yyepes3 pe3ucTop.

10. Onmnpenenenue MOIIIHOCTHA
DIIEKTPUYECKOTO TOKA, BBIIEISIEMOMN
Ha pe3UCTOpE.

11. HccnenoBaHue 3aBUCUMOCTHU CUJIBI
TOKa, UAYIIETr0 4epe3 JIAMIIOUKY, OT
HaIIpsDKEHUS Ha HEH.

12. Onpeoenenue KIIJ[ nacpesamens.

YCTPOWCTBA U MPUHIUIA ACHCTBUS TOMAILITHHUX JIEKTPOHArPEBATEIbHBIX IPHOOPOB.
OOBsicHEHHE TIOCJE PacCyXICHHUS C MENaroroM M COCTABJICHHME IUIaHA-KOHCIIEKTa
IIPUYMH KOPOTKOTO 3aMbIKaHUs Y PUHIMIA JEHCTBUS TUIABKUX IIPEIOXPaHUTEIIEH.
Pemenne TUNOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOpPOM Ha aJITOPUTM,
IIPEJBApUTENILHO Pa300paHHbII COBMECTHO C MEAArOroM € MCIOJIb30BaHUEM 3aKOHA
Jxoyns—IJlenua.

HaGnroneHne BO3HUKHOBEHMSI AIEKTPHUECKOTO TOKA B HKHJIKOCTH.
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MarHuTHbI€
siBjieHus (6 1)

IlocTosTHHBIC MarHHUTHI.

BzanmoseiicTBre MOCTOSHHBIX MAarHUTOB.
Maecnumnoe none. Macnumuoe none
3emau u eco 3nauenue 0Jisl HCUHU HA
3emne. Onvim Opcmeoa. Macnumnoe
noJie 1eKmpu4ecKko2o moka.
Ipumenenue snekmpomacHumos 8
mexHuke. /leticmeue MacHUMHO20 NoJis
HA NPOBOOHUK C MOKOM.
Onexmpoosucamenb NOCMOAHHO20 MOKA.
Hcnonvzosanue snekmpoosueameneti 8
MexXHUYecKux yCmpoucmeax u Ha

mpancnopme.
Jemoncmpayuu?
1.B3anmoneiicTBue MMOCTOSIHHBIX
MAar"HmToOB.
2.MopenupoBaHue HEBO3MOYKHOCTH

pa3I[eJIeHI/ISI ITIOJIFOCOB MAarHurTa.
3.MonenupoBaHnre MarHUTHBIX TOJEH
IIOCTOAHHBIX MAIrHUTOB.
4.0OmnswIT Dpcrena.

5.MaruutHoe rnojie TOKa.
DJIEKTPOMArHur.

6./leficTBie MarHUTHOTO TMOJS Ha
IIPOBOJTHUK C TOKOM.

7.2OneKTpoaBUTaTEIh IIOCTOSIHHOTO

TOKA.
Jlabopamopusie pabomot u onvimul.

1. MUccnenoBanue MarduTHOTO
B3aHMO,Z[€I>'ICTBI/I$I IIOCTOSSHHBIX
MarHUTOB.

2. MHzydenue
MTOCTOSTHHBIX

MAar"HuTHOI O I10JI4
MarduToB npu ux

HccnepoBanue 1moA pyKOBOJACTBOM I€larora MAarHUTHOIO — B3aMMOJICHCTBHS
IIOCTOSIHHBIX MarHUTOB.

N3yuenne ¢ omopoll Ha TEXHOJOTMYECKYHO KapTy IOJ PYKOBOACTBOM IIleJarora
MarHUTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB MPU X O0bEIMHEHUH U Pa3/IeICHUN.
HaGmionenne 3a mpoBeleHHWEM OMbBITOB IO BHU3YyaIM3al[MU TOJS MOCTOSHHBIX
MarHuTOB.

N3yuenne moa pyKoBOACTBOM MEAArOra sBJICHHUS HAMarHUYMBaHUs BEILIECTBA.
HccnenoBanue COBMECTHO C MEAAroroM JEHCTBUS 3JEKTPUUECKOIO TOKAa Ha
MarHUTHYIO CTPEJIKY.

HaGnronenue 3a MpoBeIEHHEM OIBITOB, JEMOHCTPUPYIOMIUX 3aBUCHUMOCTb CHIIBI
B3aUMOJCHCTBUS KATYyIIKA C TOKOM M MarHuTa OT CWJIbl W HAIPABICHHUS TOKa B
KaTyIIKe.

AHanu3 1OpuM  NOMOLIM [eJarora CUTyallMil MPaKTUYECKOTO IMPUMEHEHMS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHHUYECKUX YCTPOMCTBAX, MPOMBIIICHHOCTH,
MEUIIUHE).

N3ydyeHne ¢ omopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJICTBOM II€iarora
JEUCTBUSI MATHUTHOTO IOJISI HA IPOBOAHUK C TOKOM.

N3yueHue ¢ onopoil Ha TUJAKTUYECKUN MaTepUall JEHCTBUS DJIEKTPOABUTATEIIA.
Nsmepenne coBmectHO ¢ negarorom KIIJ] anextpoaBurarebHOM YCTaHOBKH.
basoBble npeacTaBIEHHMsT O pPa3IMYHBIX IPUMEHEHUSX DJIEKTPOJBUIaTeei
(TpaHCTIOPT, OBITOBBIC YCTPOWCTBA U JIP. ).
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O0BEAMHEHNUHN U PA3ICIICHHN.

3. MUccnenoBanue JEHCTBUS
ANIEKTPUYECKOTO TOKA HAa MarHUTHYIO
CTPEJIKY.

4.  OrbITHl, JIEMOHCTPHUPYIOIIHE
3aBUCUMOCTh CHJIBI B3aWMOJICHCTBHSI
KaTYIIKA ¢ TOKOM U MarHUTa OT CHJIBI
TOKa W HATPABJICHUS TOKA B KaTYIIIKE.

5. H3ydeHwe AEUCTBUS MarHUTHOTO
OJIS1 Ha IPOBOTHUK C TOKOM.

6. Koucmpyupoeanue u u3zyuenue
pabomwl 31eKMpoOBULAME.

7. W3mepenue KITQ
AJIEKTPOBUTATEILHON YCTAHOBKH.
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DJIeKTPpOMAarH
UTHAasl
HHAYKIUS

(4 9)

Onvimol Dapaoes. Henenue
nekmpomacHumnou unoykyuu. Ilpasuno
Jenya. Onexmpoeenepamop. Cnocobwl
NOMYYeHUs  2IeKMPUYecKou  SHepeul.
DONEKTPOCTAaHIIMM Ha BO300HOBIISIEMBIX
HCTOYHUKAX SHEPTUU.

Jemoncmpayuu?®

1.UccnenoBanue SIBJICHUS

ANEKTPOMArHUTHOW MHIYKITUH.
2.0mnbiTel Qapases.
3.3aBUCUMOCTD HaIpaBJICHUs
WHJYKIUOHHOTO TOKa OT YCIIOBUM
€ro BO3SHUKHOBEHHUSI.

4.D5eKTporeHeparop IIOCTOSIHHOTO
TOKa.

Jlabopamopusvie pabomot u onvimel.

1.0nBITI IO HCCIEIOBAHUIO SIBICHUS

AJIIEKTPOMATrHUTHOM WHIYKIIAH:

HCCJIEJOBaHNE U3MEHEHUHN 3HAaUCHUS U

HATPaBIIEHUS UHAYKIIMOHHOTO TOKA.

HpOBCI[eHI/Ie COBMECTHO C Ii€garoroM OImnbITOB IIO0O HCCICOJOBAHUIO SBJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWUU: UCCIICTOBAHUC W3MEHEHMI 3HAYCHUS U HaITpaBJICHUA
HHAYKIMOHHOI'O TOKa

Pe3zepBHoe Bpems (3 4)
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9 KJIACC (102 u)

TemaTH4ecku
i 0J10K, TeMa

OcHoBHOe coep:kaHue

OcHOBHBIE BU/bI 1€SITEIbHOCTH YYALIUXCS
(Ha ypoBHe y4eOHBIX JelCTBHI)

Pa3nen 8. Mexannueckue siBjaeHus (40 u)

MexaHn4ecko
€ JIBHKeHHe

H CIIOCOOBI
ero onmucaHus
(10 )

Mexanunueckoe JIBUKECHUE.
MarepuaibHas TOYKA. Cucrema
OTCYETA. OTHOCUTEIBHOCTh
MEXaHUYECKOT O JIBUKEHHSL.
PaBHomepHOE MIPSMOJIMHENHOE
JIBUKEHHUE. Hepasnomepnoe
npamonunelinoe ogudxcenue. CpemHsist u
MCHOBEHHAsA ~ CKOpocmb — mena  npu
HEPABHOMEPHOM OBUICEHUU.

Yckopenue. Pasnoyckopennoe

npamonuretinoe osudxcerue. CBOOOTHOE
nanenue. Onvimul [anunes.
Pasnomepnoe osudicenue no
okpyosrcHocmu.  Ilepuoo u uyacmoma
oopawenus. Jluumetinas u  yenoeas
CKOpOCHU. Llenmpocmpemumenvroe
ycKopenue.
Jemoncmpayuu
1. HaGmronenue
IBUKCHHSI  Tena
Pa3HBIX TEN OTCYETA.
2. CpaBHeHME TyTed M TpaeKTOpU
JIBUKEHHSI OJHOTO M TOTO XKe Teja

MEXaHHUYCCKOT'O
OTHOCHUTCIIBHO

AHanu3 ¢ MOMOIIBIO Mearora U 00CyXJIeHHE Pa3INYHBIX TPUMEPOB MEXaHUYECKOTO
JIBUKECHHUSL.

OOcyxneHne COBMECTHO C
«MarepHalibHas TOUKay.
Onucanue nocie 00CYKIEHHsI C TIeJaroroM MEXaHU4eCKOro JABMKEHHS Pa3TUYHbIMU
cnocobamu (ypaBHeHHE, Tabmuna, rpaduk).

AHanu3 noJ pyKoBOJICTBOM IE€arora >Ku3HEHHBIX CUTYallui, B KOTOPBIX MPOSIBIISETCS
OTHOCHUTENIbHOCTh MEXaHUUECKOT'O ABH>KEHUS.

Habmoienne MexaHn4eckoro JIBUYKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.
CpaBHeHuE yTel U TPAaeKTOPUI IBUJKEHUS C ONIOPOI HAa TEXHOJIOTMYECKYIO KapTy MO
PYKOBOJICTBOM T€Aarora 0JIHOTO M TOT'O K€ Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.
AHanu3 ¢ TOMOIIBI0 Tenarora Tekcra l'amuiess 00 OTHOCHTENBHOCTH JBHIKEHHS,
BBITIOJTHCHUE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE UTCHHE).

[Ipocreiitme BblUMCIEHUS TO 00pa3lly CpeAHeld CKOPOCTH CKOJIbXKEHHUs Opycka
WM JIBHKEHUS IIapHKa M0 HAKJIOHHOM MIIOCKOCTH.

AHanu3 U oOCYXJEHHE C OMOpON Ha TEXHOJIOTUYECKYIO KapTy MOJl PYKOBOICTBOM
nejarora coco6oB MpUOIMKEHHOTO ONpeAeICHUS] MTHOBEHHOM CKOPOCTH.
Omnpenenenue mocie pacCcyXIeHus ¢ IEAaroroM 1o CXxeMe CKOPOCTH PaBHOMEPHOIO
JBIDKEHUS (IIapUKa B KUIKOCTH, MOJICTTH JIEKTPUUECKOTO0 aBTOMOOWIIS | T. 1I.).
OmnpeneneHne COBMECTHO € MENAroroM MyTH, IPONHACHHOIO 32 JaHHBIM ITPOMEKYTOK
BpPEMEHH, U CKOPOCTH TeJia Mo rpa@uKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO JABH)KEHHUS
OT BPEMEHH.

HavanpHble mpencraBieHue O MNpUHIOUNAX JEHCTBHS NPUOOPOB, H3MEPSIONINX

neaaroroMm rpaHuIy MNPpUMCHUMOCTU MOACIN
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OTHOCHUTENIbHO Pa3HbIX TeJl OTCUETA.

. I3MepeHne CKOpOCTH U YCKOpPEHUS
MPSIMOJIUHEIHOTO JIBUKEHHUS.

. UccnenoBanue NPU3HAKOB
PaBHOYCKOPEHHOT'O IBH)KEHHUS.

. Habmonenne nABMKEHUS Tena TIO
OKPYKHOCTH.

. HaOmronenue MEXaHUYECKUX
SIBIICHUH, MPOUCXOASIIUX B CUCTEME
orcuéra «Tenexka» npu  e€
PaBHOMEPHOM U YCKOPEHHOM
JBUKCHUH OTHOCHUTEIHHO KaOWHEeTa
buzuKH.

Jlabopamopusvie pabomot u onvimol.

1. Koncmpyuposanue mpaxkma 0/
pazeoua u danvHetiuie2o
PABHOMEPHO20 OBUNCEHUS WAPUKA
UU MENeHCKU.

. Onpenenenne cpeaHed CKOPOCTH
CKOJIb)KEHUSI OpyCKa WM JBUKCHHUS
1IapyKa 1o HaKJIOHHOW MJIOCKOCTH.

. OnpezienieHne yCKOpPEHHs Tella mpHu
PaBHOYCKOPEHHOM JBH)KEHHH T10
HAKJIOHHOM IIJIOCKOCTH.

. UccnenoBanue 3aBUCUMOCTH MYyTH
OT BPEMEHHU IPHU PaBHOYCKOPEHHOM

JIBIDKEHUN oe3 HaYaJIbHONU
CKOpPOCTH.
.Ilposepka eunomesvl: eciu npu

PABHOYCKOPEHHOM  O8UdCeHUU 6e3

HAYAIbLHOU CKopocmu nymu
OMHOCAMCA KadkK p}l() HeueémHuulx
qucei, mo coomeemcemeyrouue

NPOMENCYMKU 6PEMEHU 00UHAKOBYL.

CKOPOCTH (CITUIOMETPOB).

[Ipocreiitye BeIMUCICHUS MO 00pa3ily MYTH U CKOPOCTU NPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JBHKCHUHU Tea.

OmnpeneneHre COBMECTHO C TEIaroroM MPOMJICHHOTO MyTH W YCKOPEHUS JBHKEHUS
Terna 1o TpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOIO MPSMOJIMHEHHOTO
ABUIKCHUS TCJIa OT BDCMCHU.

OmnpeneneHre ¢ TOMOIIbIO TMEarora YCKOPEHHs] Tejla MpU PaBHOYCKOPEHHOM
JBUKCHHH 110 HAKJIOHHOW TMJIOCKOCTH.

W3mepenue no cxeme nocie paccy>kKIeHHs ¢ IearoroM nepruojia 1 4acToThl 00paleHust
TeJa MO0 OKPYKHOCTH.

Omnpenenenre HaxOXKIACHUS MOJ PYKOBOJICTBOM II€Aarora CKOPOCTH PaBHOMEPHOIO
JBUKCHHUSI T€JIa 110 OKPYKHOCTH.

Pemienne TUMOBBIX pacu€THBIX 3a7a4 B 1—2 ACHCTBHUS C ONOPOM HA QITOPHUTM,
MpPEeIBAPUTEIILHO PAa300paHHBII COBMECTHO C TIEIaroroM Ha ONpPEJeICHUe
KMHEMAaTUYECKUX XapaKTEPUCTHUK MEXAHUYECKOTO IBUXKEHUS PA3INYHBIX BUIOB.
PacrioznaBanue u mpuOMIKEHHOE OMUCAaHWE TO 00paslly IMocie OOCYKIACHHS C
MearoroM pas3JinyHbIX BUIOB MEXAHUYECKOrO JIBHKEHUS B MPHUPOJAE U TEXHHUKE (Ha
npuMepax CBOGOI[HO nagaromux TCJI, ABHUXKCHHA XHBOTHBIX, HGGGCHBIX TCII,
TPAHCIOPTHBIX CPEACTB U AP.).
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B3aumoneiict
BHe TeJ (20 1)

[TepBoiii 3axkoH HerloToHa. Brtopoi
3akoH  Hprorona. Tperuit  3akoH
Hetotona. Ilpunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna
Mpenusl: Cula MpeHus CKOJIbIHCEHUS,
cuna mpeHusi NOKos, Opy2ue 6uobl
MpeHus.

Cuna TsSKECTH W 3aKOH BCEMHUPHOTO
TATOTEHUSA. YCKOpeHHe CBOOOAHOIO
nafeHus. Jleudcenue naawem GOKpye
Connya (MC). Ilepsas xocmuueckas
ckopocmu. Hesecomocmo u nepecpy3xu.

PaBHOBecMe MaTepuasbHOW TOYKH.
Abcontomuo meépooe meno. Pasnogecue
meépooeo mena ¢ 3aKPEeniéHHOU 0Cbio

eépawenus. MomeHT cunbl. [lenmp
msicecmi.
Jemoncmpayuu

1. 3aBUCUMOCTh YCKOpEHHUS Tela OT
MacChl Tela W JECUCTBYIOLIEW Ha
HETO CHIIBI.

2. HaGmonenne paBeHCTBAa CUJI TIpU
B3aUMOJEUCTBHUHU TEI.

3. U3menenue  Beca  Tela
YCKOPEHHOM JIBUYKECHHH.

JlabopaTopHble padoThl U ONBITHI.

1. UccaemoBanne 3aBHCHMOCTH CHUIBI

npu

TPEHUsS]  CKOJILXEHHSI OT  CHJIBI
HOPMAaJIbHOTO JIABJICHUSI.
2. Omnpenienenue ko3 dunreHTa

TPEHHUS CKOJIBLKCHUSL.
3. Omnpenenenue )XECTKOCTU MPYKUHBI.

Habmonenue u 006Ccyk/1eHre COBMECTHO C ME€Jar0roM OIBITOB C ABM)KEHHUEM Tella IpU
YMEHBIIECHUHU BIUSHUS APYTUX TEJN, NPENATCTBYIOMUX JBUKEHUIO.

AHanu3 1o cxeme IOocCJe pacCyXJIEHHUs ¢ MelaroroM Tekcra [anwies ¢ onucaHuem
MBICIIEHHOTO JKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIHU; BBITIOJHEHHE
3aJIaHHH 110 TEKCTY (CMBICIIOBOE UTCHHUE).

OOcyxneHrue TMOoJa PYKOBOJCTBOM II€arora BO3MOKHOCTH BBITIOJIHEHUS 3aKOHA
WHEPLUHU B Pa3JIMYHBIX CUCTEMAX OTCUETA.

HaGmonenne u o0cyXIeHHE COBMECTHO C IMEJaroroM MEXaHHYECKUX SIBICHHM,
MIPOUCXOJAIINX B cUCTEME OTCUETA «Tenexka» nmpu e€ paBHO-MEPHOM U YCKOPEHHOM
JBUKCHUH OTHOCUTENBHO KaOMHeTa (DU3HKH.

JIeHCTBHS ¢ BEKTOpaMHU CHJI: BBIIIOJIHEHHE 3aJaHUM IO CII0KEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmroienue 3a mpoBeieHUEM OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUJI0KEHHON K HEMY CHJIbI U MAcChl Tela.

Ananu3 u oOBSCHEHHE C OMOPOIl Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJICTBOM
reiarora siBJICHUM C UCIIOJIb30BaHUEM BTOPOro 3aKkoHa HproToHa.

Pemienue TUMOBBIX pacu€THBIX 3aa4 B 1—2 ACHCTBUS C ONOPOM HA AITOPUTM,
MpeIBapUTENILHO Pa300paHHBI COBMECTHO C MEJaroroM ¢ UCHOJIb30BaHUEM BTOPOTO
3aKoHa Hpr0TOHA M mpaBuia CII0KEHUS CUII.

OrnpezenieHre COBMECTHO € NIEAAroroM >KECTKOCTU MPYKUHBI.

AHaIM3 CHUTyallMd € OMOPOM HAa TEXHOJOTMYECKYI0 KapTy MOJ PYKOBOJCTBOM
mejarora, B KOTOPbIX HaOdrofaroTcss ynpyrue aedopmaiuu, U X OObSICHEHHE C
KCIOJIb30BaHUEM 3aKkoHa ['yka.

Pemenune TUNOBBIX pacu€THBIX 3a7ady B 1—2 NEHCTBUSA C ONOPOM Ha alrOpUTM,
MpeIBAPUTENILHO pa300paHHbI COBMECTHO C MEJAaroroM C MCHOJb30BaHUEM 3aKOHA

I'yka.

HccnenoBanue npu IOMOINM MEAAarora 3aBHCHUMOCTH CHIIBI TPEHHS CKOJIbKCHHS
OT CHJIBI  HOpMalibHOTO  JaBjieHusa. CoBMecTHOE OOCYXICHHE pEe3yJbTaTOB
UCCIIEIOBaHUS.

OmnpeneneHue Mmojx KOHTPOJIEM I€arora ¢ OMOpOW Ha KOHCHEKT Ko3dduumeHta
TPEHUSI CKOJIBKEHHS.

M3mepeHue ¢ MOMOIIBIO Me1arora CHUIIbl TPEHUs TIOKOSI.

Pemienne TUMOBBIX pacu€THBIX 3a7a4 B 1—2 ACHCTBUS C ONOPOM HA QITOPUTM,
NpeIBapUTEIILHO Pa300paHHbII COBMECTHO C IEJaroroM ¢ UCIOIb30BaHUEM (HOPMYIIBI
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JUTSL CUJIBI TPEHUS CKOJIbKEHUSI.
AHanu3 1o cxeMe IocJie pacCyxacHud ncaarora O ABUKCHHU TCJII TOJBKO IIOJ
neicTBruemM CHJIBI TSKECTH — CcBOOOHOTO MaJeHHUs.
OOBsicHeHHEe TOJ PYKOBOJCTBOM II€Jjarora HE3aBHUCUMOCTH YCKOPEHHsI CBOOOJIHOTO
MajJieHus OT Macchl Tena.

OI.[GHKa COBMCCTHO C II€aAaroromM BCIWYUHBI CHUJIBI TATOTCHUA, HGfICTBYIOIHeﬁ MCKOY
JBYMSI TEIaMH (JIJ1s1 pa3HbIX Macc).

AHanu3 c omopoil Ha IUIAKTUYECKHI MaTepuan JBIKEHUS HEOECHBIX TeNl IO
NEHCTBHEM CHJIBI TATOTEHHS (C HCIONb30BAaHUEM JIOMOJHUTEIBHBIX HCTOYHHUKOB
uHpOpMaLIUN).

Pemienne TUMOBBIX pacu€THBIX 3a7a4 B 1—2 AEHCTBUS C OMOPOM HA QITOPUTM,
MPeIBAPUTENILHO Pa300paHHBI COBMECTHO C TMEAAaroroM C MUCHOJIB30BAHHUEM 3aKOHA
BCEMUPHOIO TATOTEHUS U POPMYJIbI I pacuéTa CHIIbI TSKECTH.

HaGHIO,Z[GHI/IG n O6CY)K,Z[€HI/IG C IIOMOMIIBIO II€Jarora OnbITOB 110 UISMCHCHHUIO BECa TCJIa
MIPU YCKOPEHHOM JIBUKEHUH.

Anamus ¢ IIOMOIIBIO II€Aarora yCJIOBI/II\/'I BO3HHUKHOBCHUS HCBCCOMOCTH U ICPCTPY3KH.

Pemienue TUMOBBIX pacu€THBIX 3a7a4 B 1—2 AEHCTBHUS C ONOPOM HA AITOPHUTM,
MpeIBapUTENILHO Pa300paHHBII COBMECTHO C MEIaroroM Ha OmpesielieHue Beca Tella B
Pa3IMYHBIX YCIOBUSX.

AHanu3 ¢ onmopol Ha TEXHOJIOTMYECKYI0 KapTy IMOJ PYKOBOJCTBOM IIe€Jarora Cui,
JEHCTBYIOIUX Ha TEJO, MOKOSIIeecs Ha OMOopeE.

Onpe;[eneHHe C MOMOMLIBIO IeJarora NCHTpa TAXKCCTU PA3JTIMYHBIX TCIL.
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3aKOHBI
COXpaHeHus
(10 9)

Nmnynbc Tena. M3menenue umnynsca.

Hmnynoe cunvi. 3aKOH COXpaHEHUS
uMmnynasca.  PeakTHBHOEe — JBH)KEHUE
(MC).

Mexannueckass paboTa U MOIIHOCTb.
PabGora cunm TsKECTH, ympyeocmu,

mpenus. Ceéa3v sHepeuu u pabomol.
[MorenuuansHas SHEPrus Tena,
MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH.

Ilomenyuanvnas  suepeus  cocamou

npysycunvl. KuHeTHdeckas  SHEprus.

Teopema o KuHemuueckou OSHepPIUl.

3aKOH  COXpaHEHHS  MEXaHUYECKOH

DHEPIHUH.

Hemoncmpayuu

1. Ilepenaua HMITYJIbCa pu
B3aUMOJICUCTBUU TEI.

2. IlpeoOpazoBaHust ~ SHEPruu  NIpHU
B3aUMOJICUCTBUU TEI.

3. Coxpanenue UMITYJIbCa npu

HEYIPYTroM B3aUMOJICHCTBHUU.

4. CoxpaHeHue HMITyJIbCa pu
a0COJIIOTHO yIpyrom
B3aMMO/JICHCTBUH.

5. HabGaroneuue PEaKTHUBHOTO
JIBUKCHUSI.

6. CoxpaHeHuEe MEXaHUYECKON SHEPT U
py CBOOOTHOM TaJICHHH.

7. CoxpaHeHUE MEXaHUYECKON SHEPT U
Py ABMKCHUU TeJla MO ACHCTBHEM
PYKHUHBIL.

Jlabopamopusvie pabomot u onvimol.

1. Onpenenenue pabOThI CHUIIBI TPEHUS
Ipy PaBHOMEPHOM JBHKCHHH Teia

Habmonenne u oOCyXkaeHHe ¢ MOMOLIbI0 MEe[arora OMbITOB, JEMOHCTPUPYIOLINX
neperady MMIyJbca IPU B3aUMOAECHCTBUU TEJ, 3aKOH COXPAaHEHUS UMIyJbca IpPU
abCOJIIOTHO YIIPYTOM U HEYNPYTrOM B3aUMOJIEHCTBUU TEJI.

HaGntogenune neMOHCTpalMM TMeAarora CHTyallMid B OKpYXarolled J>KU3HU C
HCIIOJIb30BAaHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA.

PacnioznaBaHue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ PyKOBOJCTBOM II€arora
SIBJICHUS] PEAKTUBHOTO JIB)KEHUSI B Tipupoae u Texauke (MC — Ouomorus).
[IpuMeHEeHHE COBMECTHO C IEIAaroroM 3aKOHa COXPAaHEHHUS UMIIyJlbca ISl pacdéra
pe3yNbTaTOB B3aMMOICHCTBUS Tesl (HAa MPUMEpPax HEYNpPYyroro B3aHMMOICHCTBUS,
YIOPYIOro LEHTPAJIbHOTO B3aUMO-AEHCTBHS ABYX OAMHAKOBBIX TEJ, OAHO U3 KOTOPBIX
HETIO-BUKHO).

Pemenune TUNOBBIX pacuéTHBIX 3afad B 2—3 JEHCTBUSA C ONOPOM Ha alrOpUTM,
MIpeIBAPUTENILHO pa300paHHbIi COBMECTHO C MEJAaroroM C MCHOJb30BaHUEM 3aKOHA
COXPAHEHHUS UMITYJIbCA.

Ompenenenue ¢ ONMOPO Ha AUAAKTUYECKUA MaTepuai padoThl CHIIBI YIIPYTOCTH TIPH
nobEMeE TPy3a C UCIOJIb30BaHHEM HETIOABIKHOTO U TTOABHYKHOTO OJIOKOB.
N3mepenne COBMECTHO € MEJaroroM MOIIHOCTH.

N3mepenne ¢  NOMOUIpI0  MEJarora  MOTEHIMAJIBbHOMN
nehOpMUPOBAHHON TTPY>KUHBI.

W3mepeHne COBMECTHO € MEJAroroM KUHETHMYECKON OHHEPruu Tena MO0 JJIMHE
TOPMO3HOTO IIyTH.

HaGnronenne 3a SKCIEPUMEHTAIBHBIM CPAaBHEHHEM M3MEHEHHUS MOTCHIHATbHOM
Y KUHETUYECKOM HEPruil Tesla MpU ABUKEHUU 11O HAKIOHHOMN IJIIOCKOCTH.
Habnronenue 3a sSKkCepuMeHTaIbHON MPOBEPKOI 3aKOHA COXPAHEHUSI MEXaHUYECKOM
SHEPTUU MpU CBOOOIHOM Ma/ICHUU.

IIpuMeHeHre Ha HaYaJIbHOM YPOBHE, C OIIOPOM Ha AUAAKTUYECKUNM MaTepHall 3aKOHA
COXpAHEHUS MEXAHMYECKOW IHEPIuM IJid pacuéTa MOTEHUHAIbHON M KUHETUYECKON
SHEprui Tena.

Pemienue THUMOBBIX pacu€THBIX 3a7a4 B 1—2 AEHCTBHUS C OMNOPOM HA AITOPUTM,
NPEIBAPUTENILHO Pa300paHHBIM COBMECTHO C MENAroroM C MCIOJIb30BAHUEM 3aKOHA
COXpaHEHUs MEXaHUYECKOW IHEPTHH.

HEPrUM  YIpPYro
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10 TOPU3OHTAIIbHOI MMOBEPXHOCTH.

. Onpenenenne paboThI CHJIBI
YIPYTOCTH TIpU  TOABEME Tpy3a
C MCIIOJIb30BaHUEM HEMOJBU)KHOTO U
[IOABMKHOTO OJIOKOB.

. I3yuenue  3aKkOHa  COXpaHEHHUs
SHEpPruHu.

Pa3znen 9. Mexanuveckue kojie0anus u BOJIHBI (15 1)

52




MexaHn4YecKH
€ KoJie0anus
(79)

KonebarenpHoe JIBUKEHHUE.
OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHN:
nepuo/, 4acToTa, aMIUTUTY/IA.
Mamemamuueckuii.  u  APYHCUHHBLU
masmuuxu. Ilpespawenue snepeuu npu
KONebamenvbHOM OBUNCEHUU.

3aTyxaroiue KoJeOaHusl.
Breinyxnennsie konebanus. Pesonanc.
Jemoncmpayuu?

1. HaGmronenue xojieOaHuii TENl IO
JNCHCTBHEM CHIIBI TSDKECTH U CHIIBI
YIPYTOCTH.

2. HaGmonenune konebaHuil rpysa Ha
HUTH U Ha IPYXKHUHE.

3. Habmonenue BBIHYJICHHBIX
KoJieOaHUH M pe30HaHcAa.

Jlabopamopusie pabomot u onvimul.

1. Onpenenenue 4acToThl M MepUOa
KoJieOaHu MaTeMaTU4eCcKOoro
MasiTHUKA.

2. OnpeneneHre 4acToThl U TEpHOAA
KoJe0aHui MPYKUHHOTO MasTHHKA
(WM PIEKTPOHHAS AEMOHCTpALIUS).

3. UccnenoBanne 3aBUCUMOCTH
neproja KojieOaHuii MoABEIIEHHOTO
K HUTU Tpy3a OT JAJUHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH
nepuoja KoJieOaHW MPY>KUHHOTO
MasiTHUKa OT MAacchl rpy3a (WU
ANEKTPOHHAS IEMOHCTPALIHS).

5. IlpoBepka HE3aBHCUMOCTH TIEpHOAA
Koje0aHuil Tpy3a, MOABEIIEHHOTO K
HUTH, OT MacChI rpy3a.

6. OnbITHI, JIE€MOHCTPUPYIOIINE

HaGmonenue konebanuii Mo ASMCTBHEM CHII TSDKECTH U YIIPYTOCTH U OOHApYKEHUE
IIPY OMOILM IeJarora noA0OHbBIX KOJIEOAHUH B OKPYKAIOLEM MUDE.

AHanu3 COBMECTHO C TeIaroroM KoiebaHuil Tpy3a Ha HUTH M Ha IMpYXUHE.
OmnpezeneHue Mo alrOpUTMy 4acTOThI KojeOaHUH MaTeMaTH4eCKOTrO U MPYKUHHOTO
MAasiITHUKOB.

HabmtoneHune u 00bsiCHEHNE C TOMOILBIO NIE/1arora siBJIeHNs Pe30HaHca.
HccnenoBanue ¢ omopoil Ha ajaropuT™, IpeaBapUTEIbHO pa300paHHbI COBMECTHO ¢
[1€/1aroroM, 3aBUCUMOCTH IIepro/ia KosieOaH! OIBELIEHHOI0 K HUTH I'py3a OT JUTHHBI
HUTH.

IIpoBepka ¢ OMmOpPOM Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€arora
HE3aBUCHUMOCTH Tepro/ia KojebaHuil rpysa, MoABEUICHHOTO K JICHTE, OT MacChl IPpy3a.
HabGmtopenne u  oOcyxkzaeHue  1oJ  PYKOBOJACTBOM  IIefarora  OIIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh TEpHOAA KONeOaHUN MNPYKMHHOTO MAasTHHKA
OT MaccChl I'py3a U )KECTKOCTH MPYKUHBI.

IIpumeHeHNEe ¢ MOMOIIBIO NEAarora MaTeMaTH4YEeCKOIo M MPY)KMHHOT'O MasTHUKOB
B Ka4eCTBE MOJENEH Ul onucaHus KojaeOaHU B OKpYy’KarolleM MUpe.

Pemenune TUNOBBIX pacu€THBIX 3afady B |—2 JEHCTBUSA C ONOPOM Ha alrOpUTM,
IIPEJBAPUTENILHO pa300paHHBIM COBMECTHO C MEJAroroM, CBA3aHHBIX C BBIUMCIEHUEM
WJIM OIIEHKOM 4acTOTHI (Ieproa) KoneOaHui
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3aBUCUMOCTh TEepHOAa KoJieOaHui
IIPYKUHHOTO MAasiTHUKA OT MAacChl
Ipy3a U )KECTKOCTHU MPYKUHBI.

. I3mepeHue yckopeHus cBOOOIHOTO
NaJCHUS (v AIIEKTPOHHAS
JEMOHCTpAIIHS ).
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MexaHu4yecKH Mexannueckue BoiHbL —CBoiicTBa | OOHapyKeHHE U aHAJIU3 C MMOMOIIBIO MEJarora BOJIHOBBLIX SBJICHUN B OKPY)KaloOIlleM
€ BOJIHBI. MEXaHUYECKUX BOJH. [Ipodonbhvie u | Mupe.
3ByK (8 1) nonepeunvie 601nbl. J[nuna 6oansl u | HaOnromeHue COBMECTHO C MEJaroroM pacripocTpaHEHHs MPOAOIBHBIX U MOMEPEYHBIX
CKOpOCMb eé  pacnpocmpaneHus. | BOTH (Ha MOJENTH) U OOHapyK€HHWE aHAJOTWYHBIX BUJOB BOJH B IpUpOJE (3BYK,
Mexanuueckue 601HbL 8 M8EPOOM mene, | BOASHBIE BOJIHBI).
ceticmuyeckue 801wl (MC). Brruucnenue B 1—2 1eCTBUS C OIOPOM HA aJITOPUTM, NIPEABAPUTEITHHO Pa300paHHbII
3ByK. [pomxocmu 38yKa u 6bicoma | COBMECTHO C IIE1arOrOM JJIMHBI BOJIHBI M CKOPOCTH PacpOCTPAaHEHUS 3BYKOBBIX BOJIH.
mona. Ompadcenue 36yka. Ungpassyk u | Habnrogenue 3a 3KCIEpUMEHTATbHBIM OIpEIeIeHHEM T'PaHUIl YaCTOTHI CIBIIIMMBIX
VIbMPA36YK. 3BYKOBBIX KOJICOAHUH.
Jemoncmpayuu? Habmionenne  3aBUCMMOCTH  BBICOTBI 3ByKa OT 4YacTOThl (B TOM  YHUCIE
1. PacnipocTpanenre TPOJIOJNBHBIX H | C UCIOJIB30BAHUEM MY3bIKAIbHBIX HHCTPYMEHTOB).
MOTIEPEYHBIX BOJH. HabGmionenne u o0O0bsSCHEHHE C TOMOIIBIO Tiefarora SIBICHUS aKyCTHYECKOIO
2. HabmioieHue 3aBHCHMOCTH BBICOTHI | pe30-HaHCA.
3BYKa OT YaCTOTHI. UreHne COBMECTHO C TIE€IaroroM OpPUTHMHAIBHOTO TEKCTa, TOCBSIIEHHOTO
3. AKycTHYeCKU pe30HaHC. WCIOJIb30BaHUIO 3BYKa (WM YyIbTPa3ByKa) B TEXHHUKE (IXOJOKAIMS, yIbTPa3BYK B
MEIUIIMHE U JP.); BBITTOJIHCHHE 3aJaHUI TI0 TEKCTY (CMBICIIOBOE YTCHHE)
Pazgen 10. JjekTpoMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)
DJIeKTPOMAarH DNEeKTPOMarHuTHOE nosie. | [loctpoeHne MNpOCTBIX pacCyXIE€HUH Ha OCHOBE IIOJArOTOBIIEHHBIX BBIPAXKCHU,
HUTHOE T0JIe DneKkTpoMarHuTHbIe BOJHBL. Cgoticmeéa | 0O0CHOBBIBAIOIINX B3aUMOCBS3b 3JIEKTPUUECKOTO M MATHUTHOTO TMOJIEH.
U JIEKTPOMAT | d1eKmpomazHumHuulx  60aH.  ILllkana | HabmoaeHue 3a 3KcriepuMEHTAIbHBIM H3Y4YE€HHUEM CBOWCTB 3JIEKTPOMArHUTHBIX BOJH
HUTHbIE 9NeKMPOMASHUMHBLX 60.1H. | (B TOM YHCJIE C TIOMOIIBIO MOOMIIBHOTO Telle(oHa).
BOJIHBI (8 u) Hcnonvsoeanue  21ekmpomacHumublx | AHaNIU3 C IOMOILBIO [I€arora PeHTTeHOBCKMX CHUMKOB YEJI0OBEUECKOI0 OpraHu3Ma.

80JIH O/ COMOBO CEA3U.
DNeKTpOMarHuTHasE MPHPOJIAa CBETA.
CkopocTh cBeta. BosiHOBBIE CBOICTBa
CBeTa.
Jemoncmpayuu?®
1. CpoiicTBa 3J1IEKTPOMAarHUTHBIX BOJIH.
2. BoyiHOBBIE CBOICTBA CBETA.
Jlabopamopuwie pabomot u onvimul.
1. Uzyuyenue CBOWCTB

AHanu3 COBMECTHO C II€NaroroM TEKCTOB, ONMCHIBAIOIIUX  MPOSIBICHHUSA
3JIEKTPOMArHUTHOTO U3TYYEHHUS B IPUPO/IC: )KUBBIE OPTaHU3MBbI, H3JTy4eHHUs] HeOEeCHBIX
TeJ (CMBICIIOBOE UTCHHUE).

PacniozHaBaHue M aHanu3 pa3iaMuYHBIX NPUMEHEHMM 3JIEKTPOMAarHUTHBIX BOJH B
TEXHHMKE C OIIOPOM Ha TEXHOJIOITMYECKYIO KapTy IO PYKOBOACTBOM II€1arora.
Pemenune TUNOBBIX pacu€THBIX 3afady B 1—2 NEHCTBUSA C ONOPOM Ha alrOpUTM,
IIPEJBAPUTEIILHO Pa300paHHbIIl COBMECTHO C MENAaroroM ¢ MCIOJb30BaHUEM (OPMYII
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHBI BOJHBI U 4YaCTOTHI CBETA.
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SJICKTPOMAardHuTHBIX

MTOMOIIbI0 MOOMIIBHOTO TenedoHa.

BOJIH

C

Paznen 11. CBetoBble siBiaeHust (15 4)
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3aKoHbI
pacnpocTpaHne
Hus cera (6

4)

JlyyeBas mozens cBeta. McTouHMKH
CBeTa. Ipamonunetinoe
pacnpocmpanenue ceema. 3ammenus
Comnya u Jlynoi. OTpakeHUE CBETA.
IInockoe 3epkano. 3axon ompadicenus
ceema.

[Ipenomnenue cBera. 3aKOH
npesioMienus ceera. [lonnoe
BHYMpeHHee ompadicenue ceema.
Hcnonvsoeanue nonnozo enympenne2o
ompasiceHus 8 ONMUYEeCKUX
€8emoBooax.

Jemoncmpayuu?®

1. IlpsMoninHENHOE pacIpOCTpaHEHUE
CBeTa.

2. OTpaxkeHHe CBeTa.

3. [Tomyyenue N300paKeHHI B
IJIOCKOM, BOTHYTOM M BBITYKIIOM
3epKajax.

4. IIpenomiieHue cBeTa.

5. Onrtnueckuii CBETOBO.

Jlabopamopusvie pabomot u onvimul.

1. UccnenoBanue 3aBHCHUMOCTH yriia
OTpaKeHUS CBETOBOTO Jy4ya OT yIjia

naJICHHS.

2. 3y4enue XapaKTEPUCTUK
n300pakeHNs MpeMeTa B IUIOCKOM
3epKaie.

3. UccnenoBanue 3aBUCUMOCTH  yTiia
MPEJIOMJICHUST CBETOBOTO Jiyda OT

Habnronenue OIIBITOB, JEMOHCTPUPYIOIIUX  SIBICHUE  INPSAMOJIUHEHHOIO
pacrpocTpaHeHHs cBeTa (BOSHUKHOBEHHE TEHM U MOJIYTEHH), U UX WHTEPIpPETALHUs C
WCIIOJIb30BAHNUEM IIOHATHS CBETOBOTO JIyYa.

OObsicHEeHHE W MOJIEIMPOBAHUE TIOCIE pACCY)KICHHs C TEJaroroM IO CXeMe
COJIHEYHOTO U JIyHHOTO 3aTMEHUM.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOACTBOM II€arora
3aBHCHMOCTH YIJIa OTPakKEHHsI CBETOBOTO JIyda OT yIJa MaJcHUs.

M3yueHne ¢ MOMOIIBIO TIeJarora CBOMCTB M300paXKeHHUs B TUIOCKOM 3epKalie.
HaOntoneHne um 0OBACHEHHE COBMECTHO C I€JaroroM OIBITOB IO HOJYYEHHUIO
n300pa’keHUI B BOTHYTOM M BBITYKJIOM 3epkaniax. Habmronenue u oObscHeHHEe mocie
PacCyXIEeHHs € IENaroroM Mo CXEME ONBITOB IO IPEJOMIICHUIO CBETa HA IPAaHULE
Pa3INYHBIX CPEJl, B TOM YHCJIE ONBITOB C MOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue nox pyKoBOJICTBOM IIEAArOra 3aBUCUMOCTH YIUIA IIPEJIOMIICHHS OT yIJia
MaJCHHsI CBETOBOTO JIyda Ha TPaHUIIE «BO3AYX—CTEKIION.

PacniozHaBaHue ¢ MOMOIUBIO Tenarora sIBJICHHW OTPaXCHHUS M NPEIOMIICHHS CBETA
B IIOBCEJHEBHOM JKM3HU. AHAIM3 U OOBSICHEHHE COBMECTHO C IEJaroroM SIBJICHHS
ONITHYECKOTO MHUpaXa.

Pemenune TUNOBBIX pacu€THBIX 3a7ady B 1—2 NEHCTBUSA C ONOPOM Ha alrOpUTM,
IIPEJBAPUTENILHO Pa300paHHbII COBMECTHO € MEJaroroM C MCIOJIb30BaHUEM 3aKOHOB
OTpa)KEHHUS U NIPEJIOMIICHUS CBETA.

yria — TajeHuss  Ha  TpaHule
«BO3AYX—CTEKIIO».
JIuH3bI Jlunza. Xox syueir B juH3e. | [lonmydyeHue moj KOHTpOJieM Ieaarora M300pa)kKeHUM € MOMOINBIO coOuparomend u
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U ONITHYECKHe
npudopsI (6
)

Onmuueckas cucmema ghomoannapama,
muxpockona u meneckona (MC). [na3z
Kaxk onmuueckas cucmema.
Fbruzopykocms u 0anbHo30pKocmb.
Jemoncmpayuu?
1. Xon ny4eit B coOuparomiei JuH3e.
2.Xon y4yeil B paccenBaroIe JIMH3E.
3.Tlonyuenue n300pakeHU c
MTOMOIIIBIO JTMH3.
4 Tlpuamun nevctBus (oToanmapara,
MUKPOCKOTIA U TEJIECKOIIA.
5.Monens rinasa.
Jlabopamopusie pabomot u onvimol.
1.TTonyuyenue n300pakeHUH c
MOMOIIbIO COOUPAOIIEH JIMH3HI.
2.0mnpenencHue dboxycHOTO
pacCTOSIHUS ¥ ONTHYECKOW CHIIBI
cobuparotei JIUH3BI (wm
JIEKTPOHHASI IEMOHCTPALH).

paccenBaronIeH JUH3.

OmnpeneneHre ¢ OMNOpPOM Ha aNrOPUTM Pa3pabOTaHHOTO COBMECTHO C IEJaroroMm
(hOKYCHOTO PACCTOSTHUS M ONTHYECKOMN CHIIBI COOMPAIOIIEH TUH3HI.

AHaJIM3 COBMECTHO C TEJAaroroM YyCTPOMCTBA W NPUHLMNA JEHCTBUS HEKOTOPBIX
ONITUYECKUX MPUOOPOB: (oToanmapara, MUKpockorna, Teneckona (MC — Ouomnorus,
ACTPOHOMHUS).

AHanu3 ¢ ormopoi Ha TEXHOJIOTUYECKYIO KapTy MOJI PYKOBOACTBOM TeAarora sBIeHUi
OJIM30PYKOCTH U TATbHO30PKOCTH, IPUHIIHMA JeicTBHUsS 0ukoB (MC — Ouomorus).

Pa3ino:xkenue
0eJIoro cBera
B cnekTp (3 4)

Pasnoxcenue 6enozo ceema 6 cnexmp.
Onvimeol Hviomona. Crnoowcenue
CnekmpanvHulx — yeemos.  Jlucnepcus
ceema.

Jemoncmpayuu?

1. Paznosxenue 6eoro cBera B CIEKTP.

2.Ilonyyenue Oenoro cBeTa IpH

CJIOKEHHH CBETA Pa3HBIX IIBETOB.
Jlabopamopusvie pabomot u onvimul.
1.0mpITHI IO  pa3yioxKeHUto Oenoro
CBETa B CIIEKT.
2.0mpITHl 10 BOCHPUSITHIO I[BETA
OpPEeIMETOB TpH UX HAOIIOACHUH
yepes3 LIBETOBbIE (DUITBTPBI.

HaGimroieHre COBMECTHO € MearoroM 1o pa3iokeHHIo 0eI0ro cBeTa B CIIEKT.
Hab6mronenue u o0bsicHeHHE Ha 6a30BOM YPOBHE I10J] PYKOBOJICTBOM II€[arora OIbITOB
IO MOJTYYCHHIO 0€I0T0 CBETa MPH CII0KECHUH CBETa Pa3HBIX IIBETOB.

[IpoBeneHne u OOBSICHEHHE TIOJI PYKOBOJCTBOM II€Iarora OMBITOB IO BOCHPHUSTHIO
[[BETa MPEIMETOB MPHU MX HAOIIOIEHUH Yepe3 IIBETOBbIC (MIIBTPHI (LIBETHBIE OUKH).
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Pa3nen 12. KBanToBble siBjieHus (17 1)

Hcnyckanue
U NOTJIOLECHH
e

CBeTa aTOMOM
(4 4)

Onvimsl Pezepghopoa u nnanetapHas
Moaenb aroma. Mogens aroma bopa.

Ucnyckanue u nocnowenue ceema
aAmomoM. Keanmur. Jlunetiuamoie
CNneKmpbl.

OOcyxeHre ¢ MOMOIIBIO Teaarora meiu ombIToB Pe3depdopaa mo ucciaenoBaHUIO
aTOMOB, BBIJIBHKEHHE TUIIOTE3 O BOBMOXKHBIX PE3yJIbTaTaX OMBITOB B 3aBUCUMOCTH OT
MPEIIoIaraeMoro CTpOEHUsI aToMoB, (OPMYIMPOBAHUE BBIBOJOB M3 PE3YJIbTaTOB
OTIBITOB.

OOcyxneHre ¢ Omopold Ha TEXHOJOTHYECKYI0 KapTy TOJ PYKOBOJCTBOM IeAarora
MPOTUBOPEUYNA TUIAHETAPHOM MOJIENIM aToMa W OCHOBAHWM i rumote3bl bopa o
CTallMOHAPHBIX OPOUTAX AIIEKTPOHOB.

Habntoienne coBMECTHO ¢ IeJaroroM CIUIOUIHBIX U TMHEHUaThIX CHEKTPOB U3TYUECHHUS
pa3nuuHbIX BemiecTB. OOBSICHEHHE C ONOpOW Ha JUAAKTUYECKUHA MarepHai
JUHENYaThIX CIIEKTPOB U3ITyYEHUSI.

Crpoenue
aTOMHOTI0

sapa (6 4)

PannoaktuBHOCTD. Anbgha-, bema- u
eamma-uznyuerusi. CTpOCHHE aTOMHOTO
saapa. Hyknounas mooenb amomuo2o

a0pa.  Hzomonwvi.  PaduoaxkmusHvie
npespawenus. Ilepuoo nonypacnaoa
AMOMHbBIX 510€ep.
Hemoncmpayuu
1. Cnextpsl U3JIy4CHUS 51
MOTJIOLIEHUSI.

2. CexTpsl pa3InYHbIX Ta30B.
3. Cniextp BOOpOIA.

4. HabmoieHue TpPEeKOB B KaMmepe
Buibcona.

Jlabopamopusvie pabomot u onvimul.

1. Habarooenue CNJIOWHDBIX u

JIUHEUYAMbIX CNeKMPOE UBTYUEHUSL.
2. lccnenoBanue TPEKOB: M3MEpEHHE
SHEPIUM YaCTHULBI MO TOPMO3HOMY
nytu (mo Qororpadpusam) (wam
ANIEKTPOHHAs IEMOHCTPALIHS).

OO6cyx1eHrne COBMECTHO C I€JaroroM BO3MOXKHBIX TUIIOTE3 O MOJIENISIX CTPOSHUS SIpa.
OmpeneneHue MO CXEME€ C HCIOIb30BAHMEM METOAMYECKOr0 Marepuana Ioj
PYKOBOJICTBOM I€larora cocTaBa siiep 1o 3aJJaHHBIM MacCOBBIM U 3aps0BbIM UKCIaM
Y 10 TIOJIO’KEHUIO B IeproInyecKoi cucrteMe anemeHToB (MC — xumusi).

AHanu3 ¢ Omopod Ha TEXHOJOTHYECKYI0 KapTy IOJl PYKOBOACTBOM IeJarora
M3MEHEHHUs COCTaBa fJipa U €ro IMOJOKEHUsS B MEPUOJUYECKOM cucrteme npu |-
pagunoaktuBHOCTH (MC — XuMus).

HccnenoBanue ¢ mMOMOIIBIO TIEAArora TPEeKOB [ -4acTHI] IO TOTOBBIM (oTOrpadusiM.
HaGmronenne 3a nmeMoHcTparueidn pabOThl HM3MEPEHHS pagualmoHHOro (oHa ¢
MIOMOIIIBIO JO3UMETPA, OLIEHKA €70 HHTEHCUBHOCTH.

AHanu3 COBMECTHO C IEJaroroM OHOJOTMYECKMX W3MEHEHUH, MPOUCXOMASAIIUX IO
JeWCTBUEM PalnOaKTUBHBIX M3nydeHuit (MC — Guomorus).

Habmionenne pemoHcTpauuu 00 HUCHONB30BaHUE PATUOAKTHBHBIX M3ITYYCHUH B
Meaunuae (MC — Ouonorus).
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Snepubie
peakunu (7 4)

Snepubie peaKkuuu. 3aKOHBI
COXpaHEHHS 3apsSOBOIO U MacCOBOTO
yHucell. JHepeus ceA3U amoMHbIX sdep.
Ceazb  maccvt u snepeuu. Peaxyuu
cunmesa u oenenus s0ep. Mcmounuxu
anepeuu Connya u 36¢30 (MC).

Snepnas  sHepretuka. Jleticmeus
PAOUOAKMUBHBIX U3YHUEHULl HA JHCUBbLE
opeanusmwvl (MC).

Jemoncmpayuu

1.PaGora cuérumka HMOHU3UPYIOIIUX
U3JIy4CHUM.

2. Perucrtpanus W3ITYy9CHUS
MPUPOTHBIX MUHEPAJIOB u
MPOIYKTOB.

Jlabopamopusie pabomot u onvimel.
1.U3mepenune pamnoakTUBHOTO (oHA
(MM 3NIEKTPOHHAS JIEMOHCTPALIHS).

Pemenune TUNOBBIX pacu€THBIX 3afady B |—2 NEHCTBUSA C ONOPOM Ha alrOpUTM,
NpeIBapUTENILHO Pa300paHHbI COBMECTHO C MEJaroroM C MCIOJIb30BaHUEM 3aKOHOB
COXPAHEHHs MACCOBBIX M 3apsJOBBIX YHMCENl HA ONPEICIICHUE PE3YJIbTAaTOB SICPHBIX
peaxkuuii; aHaJIn3 BO3MOXKHOCTU WJIM HEBO3MOXKHOCTH SJIEPHON PEAKIIMH.

OreHka ¢ MMOMOIIBIO MEJarora 3HEPruu CBS3U SAEp C MCIOJb30BaHUEM (HOPMYJIbI
OHHIITEWHA.

OOcyaeHne COBMECTHO C MEJaroroM MEepCHeKTHB HCIOJIb30BAaHUS YIIPaBIAEMOIO
TEPMOSIZICPHOIO CUHTE3a.

OOcyaeHne COBMECTHO C IE€JaroroM IpPEeUMYIIECTB M HKOJIOTMYECKUX HpoOieM,
CBSI3aHHBIX C sifiepHOM dHepreTukoit (MC — sKkonorus).

IHoBTOpHUTENBbHO-0000IaKO M MOAYIb (9 1)

Cucremarusaig
us U
00001IcHIE
PEIMETHOTO
CoJlepKaHus

U OIIBITA
JIeITEIIbHOCTH,
npuoOpe-TEHH
Oro Mpu
U3YYCHHUH
BCEro Kypca
busuKu

O06o0061IeHne conepkaHus KaKIoro u3
OCHOBHBIX Ppa3JeJioB Kypca (HU3UKH:

MEXaHUYECCKUE, TEILIOBEIC,
3JICKTPOMarHUTHEIE, KBaHTOBBIE
SIBIICHUS.

Hayunblii meTon mO3HAaHUS H  €ro
peanusanus B duznueckux
HCCIIEOBAHUAX.

CBsi3b  (UBHKM HW  COBPEMEHHBIX
TEXHOJIOTM B  00JacTH  mepenadyu

uH(pOpMaLINH, SHEPTeTUKE, TPAHCTIOPTE

BrimonHeHue ¢ moMoIpi0 neparora yu4eOHbBIX 3aJaHHi, TPEOYIOMIMX JEMOHCTPAINH
KOMIIETEHTHOCTEH,  XapaKTEepHU3YyIOIIUX  €CTECTBEHHOHAayYHYI0  I'PaMOTHOCTD:
NPUMEHEHHS IOJTYYECHHBIX 3HAHUH I HAY9HOTO OOBSICHEHUST (PU3NUECKUX SIBICHUH B
OKpY’Karolllel MPUpPOJAE U MOBCEAHEBHON XU3HU, a TaKKe BBIABICHUS (PU3MUECKUX
OCHOB pdaaa COBPCMCHHBIX TGXHOHOFHﬁ; MNPUMCHCHUA OCBOCHHBIX
AKCIIEPUMEHTAIbHBIX YMEHHUM 71 UccieqoBaHus GU3NYECKUX SBJICHUM, B TOM YHUCIIE
AJI TIPOBCPKU THUITOTE3 U BBIABJIICHUA 3aKOHOM€pHOCTeﬁ.

Pemienue TUMOBBIX pacu€THBIX 3a7a4 B 1—2 ACHCTBHUS C ONMOPOM HA QITOPHUTM,
NPEIBApUTEIILHO  Pa300paHHBIA COBMECTHO C TMEAaroroM, B TOM  YHCIE
MpeNIoiaraloliuX HCIOJb30BaHWE (U3MUECKOW MOJENM U OCHOBAHHBIX Ha
COJIEp>KaHUU PA3IMYHBIX Pa3/IeNoB Kypca (GU3UKH.
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