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I[TOACHUTEJIbHA A 3AIINCKA

Pabouas mporpamma mo gusmke Uit 00YYaIOMIMXCs ¢ 3aePKKON MCUXUIECKOTO Pa3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOrO OOIEro o00Opa30BaHMs MOArOTOBIICHA HA OCHOBE
denepanbHOrO rocyJapCTBEHHOIO 00pa30BaTEIbHOTO CTAaHAAPTa OCHOBHOTO OOIIETr0 00pa30BaHUs
(ITpukaz MunanpocBemenust Poccuu ot 31.05.2021 r. Ne 287) (manmee — DPI'OC 0O0O0),
denepalibHON aIaNTHPOBAHHON 00pa30BaTENBLHOM MPOTPaAaMMBbl OCHOBHOTO 00Iero oOpa3zoBaHUs
Uis O0y4aroluMxcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (IIprkaz MunnpocsemeHus
Poccun ot 24 Hos0ps 2022 r. Ne 1025), ®enepanbHoil paboueil mporpaMMbl OCHOBHOT'O OOILEro
oOpasoBanus 1Mo yuyeOHOMY npenmery «Dusnkay» (0a30BbIl ypoBeHB), KOHIIEIINKM MperojaBaHus
yuebHoro mnpeamera «®dusmka» B 00pa3oBaTesNbHBIX opranusamusx Poccuiickoit ®eneparum,
peanu3yoImrx OCHOBHBIE 0011e00pa3oBarenbHble mporpaMmel, PenepanbHOi paboueii mporpaMMel
BOCIIUTAHMSI, C YYETOM paclpeAesieHHbIX MO KiaccaM MpOBEpSIeMbIX TpeOOBaHUM K pe3yibTaTaMm
ocBoeHusi denepanbHON aganTHPOBAHHOW 00pa30BaTENBLHON MPOTrpaMMBI OCHOBHOTO OOIIETo
o0Opa3oBaHus 17151 00YYAIOUINXCS € 33JCPHKKOIM IICUXUIECKOTO Pa3BUTHSL.

O0mas xapakrepucTuKa yueOHOro npeamera «@uszuka

YueOubiit peamer «PHU3UKa» SBISETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX
IIPEIMETOB, OCKOJIbKY (PU3MUECKUE 3aKOHBI MUPO3/1aHUs SBISIOTCS OCHOBOW COAEP)KaHUS KYpPCOB
XUMUHU, Ouonoruu, reorpadpuu M actpoHoMuu. Du3HKa BOOPYKAET OOYYAIOIIUXCS HAYyYHBIM
METOJIOM IO3HaHUs, TO3BOJISIOIIMM NOJIy4aTh OObEKTUBHbIE 3HAHUS 00 OKPY>KaIOLIEM MUDE.

[Ipeqmer MakcHMManbHO HampaBieH Ha (OPMHUPOBAaHHME HHTEpeca K MPHUPOJHOMY H
COLIMAJIBHOMY MHpY, COBEpLIEHCTBOBAHKE [T03HABATENbHON AedTenbHOocTH oOyuatomuxcs ¢ 3[1IP 3a
CUET OBJIAJICHHUSI MBICIHTEIBHBIMH OTEpAIMsIMUA CpaBHEHUs, 0000IICHNUs, pa3BUTHE CITOCOOHOCTH
apryMEeHTHPOBaTh CBOE MHEHUE, (HOPMUPOBAHHE BO3MOXKHOCTEH COBMECTHOM EATEIIbHOCTH.

N3yuenne ¢usznku crocoOCTByeT pa3BuTHIO y oOydarommuxcsi ¢ 3IIP mpocTpaHcTBEeHHOTO
BOOOpakeHus, (yHKIMOHAIBHOW TPaMOTHOCTH, YMEHMsS BOCIPHUHMMATh M  KPUTUYECKU
aHAJTM3UPOBATh UH(OPMAIIHIO, TPEJCTABICHHYIO B PAa3IMYHBIX OpMax. 3HAUUMOCTh TpeAMETa JIIs
Pa3BUTHS )KU3HEHHON KOMIIETEHIIMK 00YUaroIIMXCsl 3aKIF04aeTCsl B YCBOGHUN OCHOBBI (PU3MUYECKUX
3HAHWW, HEOOXOJMMBIX JJIsi MOBCEIHEBHON >KM3HHM; HAaBBIKOB 3J0POBOrO M 0€30IacHOr0 Jyis
YeJIOBEKA U OKpYXKarollle ero cpepl 00pasa )KU3HH; (HPOPMUPOBAHUU HKOJIOTHUECKON KYIbTYPHI.

[IporpamMma oTpakaeT coaepxaHue oOydeHus npeamery «Puszmka» € y4eToM OCOOBIX
o0pazoBaTenbHbIX NOoTpedHoCcTel oOyuatomuxcs ¢ 3I1P. OBnajgenue JaHHBIM y4eOHBIM IPEIMETOM
MIPEJICTABISIET OMNpPENENeHHYI0 TpYAHOCTh g oOywaromuxcs ¢ 3[IP. D10 cBsA3aHo ¢
0COOEHHOCTSIMHM MBICTUTEIBHOMN 1A TENbHOCTH, NEPUOTNIECKUMHU KOJICOAHUIMI BHUMAaHUS, MaJIbIM
00BEMOM NaMSTH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HaHHWM, MOHM)KEHHBIM IO3HABATEJIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEYEBOIO Pa3BUTHS.

Jns mpeosioieHust TPYJAHOCTEH B M3ydeHHHM ydeOHoro mpeamera «Duszmka» HeoOXoauma
ajanTanus odObeMa M XapakTepa yueOHOro mMarepuaia K MO3HaBaTEIbHBIM BO3MOXHOCTSM JaHHOM
KaTeropuu OO0YyYaroIMXcs, Y4eT HUX OCOOCHHOCTEH pa3BUTHA: HCIOJIb30BAaHUE AalTOPUTMOB,
BHYTPUIIPDEIMETHBIX W MEXKIIPEIAMETHBIX CBSI3€H, IIOCTEIIEHHOE YCJIOXHEHHE H3y4aeMOro
MaTepuaa.

JlanHast mporpamma KOHKPETH3UPYET COJEp’KaHUE IPEIMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSMU 00pa30BaTEIBHOIO CTaHIApTa, PEKOMEHIYEMYIO IOCJIEN0BAaTeNbHOCTh H3YyUEHUs
pa3fenoB (PU3MKU C y4ETOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOIro
mpolecca, BO3PacCTHBIX M IICHMXOJIOTMYECKUX ocoOeHHocTel oOywarommxcs c¢ 3I[IP Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHMs, OIpeneNsieT MUHUMAaJIbHBI HAOOp OIBITOB, JAEMOHCTPALUH,
MPOBOAMMBIX YUUTEJIEM B Kilacce, JIabopaTOPHBIX padOT, BRIMOIHIEMbBIX 00y4arOIIUMHUCS.

Metoauueckoir OCHOBOM wH3ydeHUs Kypca «Du3nka» Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs SIBISIETCS CUCTEMHO-AESTENbHOCTHBIN IMOAX0J]l, O00ecrneYnBaONIMi JOCTHKEHNE
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JMYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX 00pa3oBaTENbHBIX pE3YJIbTATOB MOCPEICTBOM
OpraHu3aly AaKTUBHOW I03HABATEJIbHOW JAEATEIILHOCTH OOYYaIOUIMXCS, YTO OYEHb BA)XKHO IPH
ob0yuyenuu aereit ¢ 3I1P, 111 KOTOPBHIX XapaKTEPHO CHUIKEHUE TIO3HABATEIILHOM aKTUBHOCTH.

esn u 3a1aun u3yuyeHusi yaeOHOro npeamera «Puznka

Obwue yenu wzydenus ydeOHoro mpenmera «Dusmka» npezacrasieHsl B DegepanbHON
paboueii mporpaMMe OCHOBHOTO OOIIET0 00pa3oBaHUsl.

OcHoBHOHM 1enbl0 OOyueHHUsi JeTel ¢ 3aJepKKOMl IMCUXHUYECKOro pa3BUTHS HA JaHHOM
MpeIMETe SIBIISCTCS: MOBBIIMICHUE COIMAILHON ajanTanuy JeTed depe3 NMpuMeHeHue (PU3MdecKux
3HaHUI Ha MPAKTHUKE.

st obydaromuxcs ¢ 3I1P, tak e, Kak ¥ JUIsl HOPMATUBHO Pa3BUBAIONINXCS CBEPCTHHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTENIbHYIO IPOTPaMMY, JOMUHUPYIOIIEE 3HAUEHUE TPUOOPETAIOT
TaKkue yenu, Kak:

. npuoOpereHue HHTepeca U cTpemieHus oOydaromuxcs ¢ 3I[IP k HaydHomy
W3YYCHUIO MMPUPOABI, PA3BUTHE UX UHTEIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

. pa3BuTHe 0a30BBIX MPEICTABICHUN O HAYYHOM METOZE MO3HAHUS U (HOPMHUPOBAHUE
HCCIIEI0BATEIHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSM;

. (dbopMupoBaHUE HAYYHOTO MUPOBO33PEHHUSI, HA JOCTYIHOM i oOydaromuxcs ¢ 3[1P
YpPOBHE, Kak pe3yibTara H3y4Ye€HHUS OCHOB CTPOCHHS MaTepur M (PyHAaMEHTAIbHBIX 3aKOHOB
buzuKy;

. (dbopMupoBaHUE TPEACTABICHUH O POIH (PU3UKHU JJI PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUM.

JloctrxeHnue 3Tux Lesine 00ecrneynBaeTcsl pelIeHUeM CIEIYIOINX 3a0ay.

= npuobperenue 0a30BbIX 3HAHMH O JUCKPETHOM CTPOCHMM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

= npuoOpeTeHne YMEHMH ONMChIBATH U OOBACHATH (PU3MUECKUE SBIECHUS C
MCTIOJIb30BaHMEM MOJTYYCHHBIX 3HAHUN M C OTIOPOH Ha IIaH/CXEeMY;

= OCBOCHHE METOJOB DPELIECHUS INPOCTEHINUX PAaCYETHBIX 3a4a4 C HCIOJIb30BAHHEM
(bu3NIEeCKUX MOJIEIEH C OOPOH Ha aJITOPUTM;

. pa3BUTHE YMEHMH HaOmonaTb NPUPOIHBIE SBICHUS M  BBINOJHATH OIBITHI,

nmaboparopHbie pabOTHl U IKCIICPUMEHTATBHBIC UCCIICAOBAHUS C UCTIOIH30BAHHUEM H3MEPUTEITBHBIX
prOOpoB (MOA PYKOBOACTBOM yUUTENs);

. OCBOCHHE MPUEMOB padOTHI ¢ MHPOpPMAIHECH (PUINISCKOTO COJCPIKAHUS, BKITIOUAS
MH(OPMAIUIO O COBPEMEHHBIX JOCTIKEHUSX (PU3MKH, aHAIIN3 U OlIEHWBaHUE NH(POPMAIIHH;
. 3HAKOMCTBO cO cdepamMu TpoPEeCcCHOHANBHOM JEATETbHOCTH, CBS3aHHBIMH C

(I)HSI/IKOI>'I, " COBPEMCHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMU HA JOCTHIKCHUAX (I)H3H‘IGCKOI>'I HAYKH.

OcobennocTu 0T0OOpPa M azanTanuu y4eOHOro MaTepuasa no pusnke

OcHoBoil 00yuenust obyuaromuxcs ¢ 3[IP Ha mpeamerax ecTECTBEHHOHAyYHOIO IUKIIA
ABJIICTCA PAa3BUTUC Y HUX OCHOBHBIX MBICIIUTCIIBHBIX onepalmﬁ (aHanm, CHUHTC3, CPAaBHCHUC,
0000I1IeHHE) Ha OCHOBE BBIMOJIHEHUS pPa3BUBAIOIIMX YIPaKHEHUH, (OpMHpPOBaHUE IPHEMOB
YMCTBEHHOW paOOThI: aHAIM3 WCXOJHBIX JaHHBIX, IUIAHUPOBAHHME MaTepuasa, OCYIIECTBICHHE
MO3TATHOIO M HTOIOBOTO CAMOKOHTPOJIS, & TAaKKe OCYIIECTBISIETCS JUKBUAALUSA IMPOOETOB B
3HaHUAX, 3aKpeIUIeHHe H3YYEeHHOr0 Marepuana, OTpadOTKa alrOpuTMOB, IOBTOPEHHE
npoiinenHoro. bosblioe 3HaueHHWe NpUIaeTCs YMEHHUIO paccka3aTh O BBIMOJIHEHHOW pabote ¢
MPaBUIBLHBIM YIIOTPEOJEHNEM COOTBETCTBYIOIICH TEPMHUHOJIOTHU M COOJIFOACHUEM JIOTHYECKUX
cBsi3ell B m3nmaraemMoM Matepuane. Jlns oOywatomumxcs 3IIP Ha ypoBHE OCHOBHOrO OOIIETO
o0pa3oBaHMs TMO-TIPEKHEMY SIBIISIFOTCSI XapaKTEPHBIMU: HEJAOCTATOYHBIM YpPOBEHb pPa3BUTHUS
OTAENbHBIX MCUXUYECKHX MPOIECCOB (BOCIPUATHS, BHUMAHMS, NAMITH, MBIIUICHHS ), CHUKEHHBIH
YPOBEHb HMHTCIIJICKTYAJIBHOT'O PAa3BUTHA, HU3KHAHN YPOBCHEL BBITIOJTHCHUS yqe6HHx 33)13HI/II71, HU3KaA
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ycremHocTh  00yuenusi. Ilostomy mnpu wu3ydenuun ¢Qusuku TpeOyercs IeJeHanpaBIeHHOE
WHTEJUICKTyaJIbHOe pa3Buthe oOywatomuxcsi ¢ 3I[IP, oTBewaromee uX OCOOCHHOCTSIM U
BO3MOYKHOCTSIM. YueT ocoOeHHocTel obyuatonuxcs ¢ 3I1P tpebdyer, 4ToObl mpu M3yudeHHUH HOBOTO
marepuasia 00s3aTeIbHO MPOMCXOAWIO MHOTOKPAaTHOE €ro IOBTOPEHHE; PaCIIMpPEHHOE
paccMOTpeHHE TeM W BOIPOCOB, PACKPBIBAIOIINX CBS3b (U3UKUA C JKU3HBIO; aKTyalHu3anus
MEPBUYHOTO JKU3HEHHOTO OMBITa 00YJaIOIINXCA.

YcBoeHue MporpaMMHOIO Marepuaija Mo (HU3UKE BBI3BIBACT OOJBINNE 3aTPyIHEHHUS Y
obyuatommuxcs ¢ 3[IP, mostomy Teopust m3ydaercs Oe3 BBIBOJIOB CIOXKHBIX (GOpMyid. 3amayd,
TpeOyrole MPUMEHEHHs CIOXHBIX MaTeMaTHYEeCKUX BBIYUCICHUN H (popMyn, B OCOOEHHOCTH
TaKUX TeM, Kak «MeXaHHYecKoe IBIKCHHE», «ApXHMenoBa cuia», «MexaHudecKas SHEprHs»,
«DNEKTPUYECKHUE SBICHUN», «DIEKTPOMATHUTHBIC SIBJICHUS», PEUIAIOTCS B KJacce C IMOMOIIBIO
YUUTEJISL.

Ocoboe BHUMaHHE TPU M3YYCHHUU Kypca (PU3MKH yAeseTcs NMOCTAaHOBKE M OpraHU3aliH
IKCIIEPUMEHTA, a TAK)Ke MPOBEJCHUIO (IPESHMYIIECTBEHHO Ha KaKIOM YPOKE) KPaTKOBPEMEHHBIX
JIeMOHCTpanuii (BO3MOXKHO C HCIIOJIb30BAaHHEM 3JIEKTPOHHOW JeMOHCTpanmu). HekoTopbie TeMbl
00s13aTeNBbHO JOJDKHBI BKIIIOYATh OMOPHBIE Ja0OpaTOpPHBIE pabOTHI, KOTOPHIE Pa3sBHBAIOT YMEHHE
MOJIb30BAThCS MPOCTEHIIMMHU TMPHOOpaMH, aHAJIM3UPOBATH MOJYYEHHBIC JaHHBIE. B cBs3m C
OCOOCHHOCTSIMM TIOBEIEHHsSI M JiesiTenbHOCTH oOydwatonmxcs ¢ 3[IP  (pacTropmMokeHHOCTB,
HEOPTraHM30BAHHOCTB) MPEIYCMOTPEH CTPOXKAMIINI KOHTPOJb 3a COOJIOACHUEM IMPAaBHI TEXHUKU
0€301acHOCTH TPH MTPOBEICHUH JJAOOPATOPHBIX U MPAKTUYECKUX PadoT.

Bornbioe BHIMaHue npu u3y4eHuu Gu3nku noapoctkamu ¢ 3I1P obpamaercs Ha oBianeHue
UMM TIPaKTUYECKUMHM yMEHHMsSIMU U HaBblkamu. llpemycmarpuBaeTcs yMeHbLICHHE O0BeMa
TEOPETUYECKUX CBEICHUH, BKIIIOUYCHHE OTICIBHBIX TEM WJIM LENBIX PA3/IeoB B MaTepPHAIbl IS
0030pHOTO, O3HAKOMHUTEIBHOTO WIHM (haKyabTaTHBHOTO u3ydeHus. llpennaraercs yMmeHbIICHHE
o0beMa MaTEeMaTHYECKUX BBIYHMCICHUN 3a CUET YBEIMUYCHHs Kaue€CTBEHHOTO ONHMCAHUS SBICHUHA U
IPOLIECCOB

JlocTarouHo€ KOJMYECTBO BPEMEHHM OTBOJUTCS Ha PACCMOTPEHHE TEM U BOIPOCOB,
PaCKpBIBAIOIINX CBSI3b (PU3HKHU C )KU3HBIO, C TEMH SIBICHUSMH, HaOJIIOJCHUSIMH, KOTOPBIE XOPOILIO
M3BECTHBI YYCHUKAM U3 MX )KU3HEHHOTO OIIBITA.

MakcumanbHO HCIIONB3YIOTCS MEXKIPEIMETHBIE CBA3M C TaKUMH JUCLHUIUTMHAMH, Kak
reorpadus, Xumusi, ouosorus, T.K. ooydatomuecs ¢ 3[1P ocoOeHHO HYXTat0TCsA B IPENOIHECCHUH
OJHOTO M TOrO K€ Yy4yeOHOro Marepuajga B pPAa3JIMYHBIX aCHEeKTax, B €ro BapbUPOBAaHUH, B
HEOJJHOKPATHOM TOBTOPEHHH M 3aKPETUICHUH TOJTYYEHHBIX 3HAHWH W TNPAKTHUYECKUX YMEHHI.
[To3Bonsisi paccmaTpuBaTh OAMH M TOT JK€ Y4YeOHBIM MaTepuan ¢ pa3HbIX TOYEK 3peHus,
MEXIIPEIMETHBIE CBSI3M  CIOCOOCTBYIOT ~€ro JIy4lIeMy OCMBICIICHHIO, Oojiee MPOYHOMY
3aKpEIUICHUIO MOJIyYE€HHBIX 3HaHUI U NPAaKTUYEeCKUX YMEHUH.

IIpumepHbie Buabl AenATedbHOCTH oOyuawmuxcsas ¢ 3IIP, oOycioBieHHble 0COOBIMH
o0pa3oBaTe/IbHBIMM MNOTPEOHOCTAMM M  oO0ecneYMBaIOIIMe OCMBICJIEHHOEC OCBOCHHE
coJep:kaHuM o0pa3oBaHus o npeamery «Pusuka

[IpumepHass Temaruyeckas M TEpPMHUHOJIOTMYECKas JIEKCHMKa 10 Kypcy (U3HKH
cootBercTByeT POIT OOO.

Copnepxanue BUJOB JesiTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢usuku onpenensercs
uX 0coObIMU 00pazoBaTeabHBIMU OoTpeOHOCTAMH. [ToMuMO mupoko ucnonszyembix B @OIT OO0
o0mmx 1y BceX OOydaroluxcsi BUIOB JAEITEIbHOCTH CIEAYET YCUIUTh BUJBI JEATEIbHOCTH,
cneun(puYHble A7 JaHHOM KaTeropuu JeTei, o0ecneunBaionie OCMBICIEHHOE OCBOCHUE
coJiepkaHusi o0pa3oBaHMs MO MpPEIMETY: YCHJIEHHWE MpPEeIMETHO-NPAKTUYECKON IEsITEeNbHOCTU C
aKTUBU3aLME CEHCOPHBIX CUCTEM; OCBOCHHE MaTepraja ¢ OIOpOil Ha aITOPUTM; «IIOLIarOBOCTH)» B
M3Y4YEHUH MaTepHalia; UCIOJIb30BaHUE JOTMOJIHUTEIbHOW BH3YyalbHOW OMOPHI (CXEMBbI, IIA0JIOHBI,
ONOpHBIE TAOJHIIBI); PEYeBOl OTYET O mpolecce U pe3yibTaTe MAEATENbHOCTH; BBIIOJIHEHUE
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CHEIHMANBLHBIX 3aJaHui, OOECIEUMBAIOIINX KOPPEKIMIO PETryJSIIuA  y4eOHO-TI03HABATEeIHLHON
NeSITeIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yNbTara.

Hnst oOyuaronuxcst ¢ 3IIP cyliecTBEHHBIM SIBISIOTCS MPUEMBI pabOThl C JIEKCHUYECKUM
MaTepuajioM 1o npeamery. [IpoBoautcs cnenuanbHas padoTa 10 BBEACHUIO B aKTUBHBINA CIOBAph
Oo0Oydaromuxcsi COOTBETCTBYIONIEH TepMUHOJIOTUU. M3ydaemble TEpMHUHBI BBOASTCS  HaA
MOJINCEHCOPHOM  OCHOBe, o00s3aTelnbHa BU3yallbHas TMOJAJIEP)KKA, alrOpUTMbl paboTHl ¢
ONPEACICHUEM, OITIOPHBIE CXEMBI I AKTYAITU3alUi TEPMUHOJIOTHH.

B cBs3u ¢ ocoObimMu oOpa3oBarenbHbIMU MOTpeOHOCTAMU oOyuatomuxcst ¢ 3IIP, mpu
TUTAHUPOBAHUH PaOOThI YUEHUKA HA YPOKE CIEAYET MPUIEPKUBATHCS CICTYIOIUX MOMEHTOB:

1. I[Ipu ompoce He0OXOIUMO: 1aBaTh AITOPUTM OTBETA; pa3pellaTh MOJIb30BATHCA IJIAHOM,
COCTABJICHHBIM IpPU TMOATOTOBKE JIOMAIIHETO 3aJlaHusl; JaBaTh OOJbIIE BPEMEHU TOTOBUTHCS K
OTBETY Yy JOCKH; pas3peliarb JenaTb MpPeIBAPUTEIbHBIE 3allMCH, I0JIb30BAaThCSA HAIJISIHBIMU
TOCOOUSIMH.

2. Ilo BO3MOXXHOCTH 3a/laBaTh OOYYalOUIMMCSl HABOJSIIME M YTOYHSIOUIME BOIPOCHI,
KOTOpPBIE TOMOT'YT UM MOCJIEIOBATENBHO U3JIOKUTH MaTEpUal.

3. CucTeMaTMYecKH NpOBEPATh YCBOGHWE MaTepuana [0 TeMaM YPOKOB, JUIs
CBOEBPEMEHHOT0 0OHAPYKEHUS MPOOEIIOB B MPOLIE/IIIEM MaTepHae.

4. B mpouecce U3y4eHUs HOBOTO MaTepHaja BHUIMaHUE YYCHUKOB oOparaercs Ha Hanboee
CIIO)KHBIE pazfenbl u3ydaeMod TeMbl. HeoOxonumo damie oOpamarbcs K HUM C BOIPOCAMH,
BBIICHSIIOUIMMH IOHUMaHUE Y4eOHOro mMaTepuania, CTUMYJIUPOBATh BOIPOCH IIPU 3aTPYIHEHUSAX B
YCBOCHMH HOBOI'O MaTepuaia.

Mecto yueOHoro npeamera «®@u3uka» B yueOHOM IUIaHe

B cootBerctBum ¢ ®enepanbHBIM TOCYAAPCTBEHHBIM 0OpPa30BaTENbHBIM CTAHAAPTOM
OCHOBHOTO 0011ero obpazoBanusi yueOHbIH npeameT «DPu3nkay BXOIUT B MPEAMETHYIO 00JacTh
«EctecTBeHHBIE HAayKW» W SBISIETCS O0sM3aTeNbHBIM Ui u3ydeHus. CopepikaHue y4eOHOro
npenMera «®@usuka», mpenactaBieHHoe B DexepanbHON pabodeil mporpamme, COOTBETCTBYET
Or'oC 000, DepepanbHOM 00pa3zoBaTEIBLHOM NPOrpaMMe OCHOBHOTO 00IIero oOpa3oBaHWs,
®denepalbHOI aganTHPOBAHHONW 0Opa30BATENBHONW MpOrpaMMe OCHOBHOTO 0OIIero oOpazoBaHUs
JUTST OOYYAIOIIMXCS C 3a/IEPKKON TICUXUIECKOTO pa3ButHs. O0I11ee YUCIO0 YaCOB, PEKOMEHI0BAHHBIX
JUIs U3ydeHust pU3MKU Ha 6a30BOM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HE/IENIO0),
B 8 kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kiacce — 102 gaca (3 yaca B HeJenio).



COAEPXAHUE YUYEBHOI'O ITPEAMETA «®PU3UKA»

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHNH OKPY:KAIOLIET0 Mn{)a

®usnka — Hayka o npupozae. SABiaenus mnpupoasl (MC™). dusnueckue SBICHHS:
MEXaHUYECKUE, TEIJIOBBIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BeIMUMHBL. I3MmepeHue Qusnueckux Benu4HH. Quiuueckue npu6opb12.
loepewnocmo usmepenuii. Mexx1yHapoHasi CUCTEMA €ANHMII.

Kak ¢u3uka u apyrue ecrecTBEHHble HAyKH W3y4dalOT mpupony. Ecmecmeenno-nayuHulil
MemooO NO3HAHUA: HAOM0OeHUue, NOCMAHOBKA HAYYHO20 BONPOCA, BbLOGUIICEHUE 2UNomes,
9KCNepuMeHm no npogepke cunomes, 00vAcHeHue Habaoaemozo asneHus. Onucanue usuyeckux
S6IeHULL C NOMOWBIO MOOeel.

[TpenmeT 1 MeTOABI PUBUKH.

ﬂe/noncmpauuu3

1. MexaHuueckue, TEerIoBble, JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIC SIBJICHMUS.

2. dusnueckue NpuOOPHI U MPOIEAYypa MPSMBIX U3MEPEHUM aHATOTOBBIM U HU(PPOBBIM
puOOpPOM.

Jlabopamopnuvie pabomot u onvimuol

1.0OnpeneneHue LeHbl JEICHUS U3MEPUTEIBHOIO MpUOOpa (UCHONIBb3YsI TEXHOJIOIMUYECKYIO
KapTy SKCIIEPUMEHTA).

2. VI3mepeHue paccTOSHUH.

3. N3mepenue 00bEMa KUAKOCTH U TBEPAOTO Tea

4. Onpeodenenue pasmepos Maivlx mei.

5. H3mepeHue TtemmepaTypbl INpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa U JlaTYMKa
TeMIepaTyphbl.

6. Ilposeoenue uccredosanus no nposepke eunomesvl. OAIbHOCMb NOAEMA WAPUKA,
NYWenHo20 20pU30HMANbHO, memM Oobule, Yem O0buLe 8bICOMA NYCKA.

Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOEHUHU BellleCTBA

CrpoeHne BemIecTBa: aTrOMbl M MOJIEKYINBI, uXx pazmepsl. Onvimvl, O0oKazviéaoujue
OUCKpemHoe cCmpoenue geuecmsa.

JlBmkeHne wactuil BemecTBa. CBS3b CKOPOCTH JABIDKEHHSI YAcTHI[ C TEMIEpaTypoi.
bpoyHoBckoe nBmxenue, aupdysus. Bzaumooleicmeue uacmuy ewecmea: NpUumadceHue u
ommankusanue.

ArperaTHble COCTOSIHMS ~ BEILLECTBA: CMpoeHue 2a308, JHCUOKocmeu U  meepovix
(kpucmanauueckux) men. Bzaumoceazv mexcoy coucmeamu Geujecme 8 pPA3HbIX acpe2amublxX
COCMOAHUAX U UX AMOMHO-MOJEKVIAPHbIM cmpoeruem. OcobenHHocmu azpecamuvlx COCMOSHUU
800bl.

ﬂemoucmpauuu4

1. HaGnroneHre 6pOyHOBCKOTO ABUKEHHUS.

2. HaGmonenune nuddysuu.

3. Habniooenue sgnenutl, 00bACHAIOWUXCA NPUMANCEHUEM UTU OMMAIKUBAHUEM YACMuUY
gewjecmaa.

1 MC — 31eMeHTBI CofepKaHHus, BKIIOUAONME MEXIIPEIMETHEIC CBSI3H, KOTOpBIE MOAPOOHEe PACKPHITHI B
TEMaTUYECKOM INIAHUPOBAHUU.
% 311ech 1 faee KypCHBOM 0003HAUEHb! TEMBI, H3yUeHHE KOTOPHIX IPOBOANTCS B 03HAKOMHTEIbHOM Mmane. [legaror
CaMOCTOSTENIFHO OTIPeIeNIsIeT 00beM H3y9aeMoro MaTepHaa.
® Bee JlemoncTparmu i JlabopaTopHbie paGOTEI, MPEICTABICHHbBIE B COAEP/KAHMH, TOMYCKAETCS (MOYKHO) IIPOBOJIUTS,
HCTIOJNB3Ysl MHPOPMAITMOHHBIE U DJICKTPOHHBIE TEXHOJIOTHH (IIM(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
* 311ech 1 maree MIPUBONTCS PACIINPEHHBIHN ITepedeHb Ta00PaTOPHBIX PadOT M OIBITOB, M3 KOTOPOTO YIUTENb JIETaeT
BBIOOD 10 CBOEMY YCMOTPEHHUIO.
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Jlabopamopnuvie pabomovt u onvimeul

1. Oyenxa ouamempa amoma memoodom psi008 (¢ ucnoiv3osanuem gpomozpaghuii).

2. OmBITHI 110 HAOJIOJICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl IO OOHAPYKCHUIO JACUCTBUS CHUJ MOJICKYJISPHOTO MPHUTSHKCHUS (2/1eKMPOHHAA
oemoncmpayus).

Paznen 3. /IBu:xeHue U B3auUMo/ieiicTBHE TeJl

Mexannueckoe JBrmkeHre. PaBHoMepHOE 1 HepaBHOMepHOE ABMkeHHE. CKOpocTh. Cpedrsis
CKOPOCMb NPU HEPABHOMEPHOM O8UdCeHuU. PacuéT myTH U BpeMEHU JABMKCHHUS.

SBnenue uHepuuMu. 3akon uHepyuu. Bzaumooeiicmeéue men Kaxk NpUYUHA USMEHEHUS
ckopocmu osudicenus men. Macca xkaxk mepa unepmuocmu mena. IlnotHocts BemectBa. (Cea3b
NJIOMHOCMU C KOIUYECNEOM MOIEKY 6 eOunuye 06véma eeujecmasa.

Cuna Kak XapakTepucTHKa B3aumoneucTBus ten. Cuna ynpyeocmu W 3akoH ['yka.
Hzmepenue cunvl ¢ nomowpio Ounamomempa. SIBieHue TATOTeHHS U cuia TsokectH. Cuna
msicecmu Ha opyeux naanemax (MC). Bec Tena. HeBecomocth. C10’K€HHE CHII, HAPABICHHBIX 110
onHOM npsmoii. PaBHoxaelcTBytomas cun. Cuna mpenus. Tpenue cKonvdcenus u mpenue NnoKosl.
Tpenue 6 npupode u mexuuxe (MC).

Hemoncmpayuu

1. HabmtoneHne MexaHMYecKOro ABMKEHUs Tea.

2. N3mepenne ckopoCTH NPSIMOJIMHEWHOTO IBUKEHHUS.

3. Halmronenue siBIIeHUsSI HHEPLIUH.

4. Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUH TEIl.

S. CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIl.

6. CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON PSIMOM.

Jlabopamopnuvie pabomot u onvimul

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO IBMKEHMS (IIapUKa B 5KUIKOCTH, MOJEIH
JIEKTPUUYECKOTO aBTOMOOWIIS U T. I.) (271eKMPOHHAA 0EMOHCIMPAYUSL).

2. Omnpenenenue cpeHE CKOPOCTH CKOJIbKEHHUSI OpycKa WM LIapuKa IO HAKIOHHOM
IIJIOCKOCTH.

3. Onpenenenye MIOTHOCTU TBEPJIOTO TeNa.

4. OmnbITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTh pacTshKeHus (Aedopmariui) Npyx HHbI OT
MIPUIIOKEHHOMN CHIIBL.

S. OneIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHMSI CKOJIBKEHHS OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH U ra3oB

Hasnenue. Cnocobvl ymenvuienus u ygenudenus oasieHus. /asnenue 2asa. 3asucumocmo
daenenusi eaza om 00véma, memnepamypwl. Illepedaua Oaenenus meEpPOLIMU  MeNamu,
ocuokocmamu u eazamu. 3axon Ilackana. [Ineemamuueckue mawiunvl. 3aBUCUMOCTb JaBICHUS
KUIKOCTHU OT TryouHbl. Coobwarowuecs cocyowl. I uopasnuieckue mexaHusmol.

Atmocdepa 3emnu u atMmocdepHoe naBieHue. [lpuuumvl cyujecmeosanus 6030VUIHOU
ooonouxku 3emau. Onvim Toppuuennu. Hszmepenue ammocgheproco oOasneHus. 3asucumocmo
ammocgheprozo OasneHuss om 6vicomvl HAO YpogHem Mmops. Ilpuboper 0ns  usmepenus
ammocgeprozo 0asieHusl.

Heticmsue dcuokocmu u 2aza Ha noepyxrcénHoe 8 nux mesno. BeiTankuparomas (apxumeoBa)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBHCUMOCTD JIaBJICHUS ra3a OT TeMIEpaTyphl.
2. [lepenaya naBiaeHUS KUIKOCTHIO U Ta30M.

3. Coobmarommecs: CoCy/bl.

4 IM'uapasnuueckuii npecc.



S. [IposiBinenue neiictBus aTMOCHEPHOTO TaBICHHUS.

6. 3aBUCHMOCTh BBITAIKUBAIONICH CHUJIBI OT 00BbEMa MOTPYKEHHOW 4YacTH Tela |
IINIOTHOCTH KHUIAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoBue IUIaBaHUS TeJI. IIJIaBaHHE WIIH IOrpy>XCHUC TCJI B 3aBUCUMOCTH OT

COOTHOIIEHUS TIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopuvie pabomol u onvimul

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B )KHIKOCTh
YacTH TeJa.

2. OnpeneneHre BBITAIKUBAIOMICH CHUIIbI, JCHCTBYIOIIEH Ha TeEJO, IMOTPYXKEHHOE B
KHIKOCTD.

3. [IpoBepka HE3aBUCHMMOCTH BBITAJKUBAIONIECH CHJIbI, JEUCTBYIOLIEHM Ha TEJIO B
JKHJIKOCTH, OT MacChl TEJa.

4, OnbIThI, TEMOHCTPUPYIONIUE 3aBUCUMOCTbh BBITAIKUBAIOIIECH CHIIbI, JCHCTBYIOIICH
Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHON B )KUJIKOCTh YaCTH TeJa M OT INIOTHOCTH JKUIKOCTH.

5. KoncrpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKH WU OMNpelesieHHe €€
IrPy30I0AbEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MEeXaHU3MBI: pbIyar, OJIOK, HAKJIOHHAS IIOCKOCTh. [Ipasuno pasnogecus pvluaza.
IIpumenenue npasuna pasrosecus pviuaza k 610Ky. «3onomoe npasunoy» mexanuxu. KI1J| mpocTeix
MexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanuueckasi sHeprus. Kunemuueckas u nomenyuanvHas suepeus. Ilpespawenue o0nozo
8U0A MEXAHUYECKOU Hepeul 8 Opy2ou. 3aKOH COXPAaHEHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu

1. [Ipumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie pabomot u onvimot®

1. Omnpenenenue paboOThl CUJIBI TPEHUS IMPU PABHOMEPHOM [BHKEHUHM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBanue ycnoBuii paBHOBECHS pblyara.

3. N3mepenne KI1/] HakTOHHOM MIIOCKOCTH (271EKMPOHHAA 0eMOHCIMPAUUs).

4. N3yuenne 3akoHa  COXpaHEHUSI  MEXAHUYECKOM  JHEPruu  (2J1eKmpOoHHAA
demoncmpayus).
8 KUIACC

Pa3nen 6. TenJioBble siBJICHUA

OcHogHble NoN0JCeHUs. MONEKYIAPHO-KUHEeMUYeCKol meopuu cmpoenus eeujecmsa. Macca
u pazmepvl amomos u moaexyi. Onvimol, NOOMEEPHCOAIOUJUE OCHOBHBLE NOJOHCEHUS MONEK)ISIPHO-
KUHemu4eckou meopuu.

Mogenu TBEPAOTO, KUJIKOTO M Tra3000pa3HOT0 COCTOSHHM BemecTBa. Kpucmaniuueckue u
amopuuvle mena. ObvscHeHue c8OUCME 2a308, HCUOKOCHEN U MEEPOLIX MeJl HA OCHO8E NOJIOMNCEHUL
MONeKynapHo-KuHemuyeckou meopuy. CMaduBaHUE U Kanulisapuvle seleHus. 1eniogoe
pacuiupenue u cocamue.

Temneparypa. Cés136 memnepamypovl o CKOPOCHMbIO MENI08020 OBUNCEHUS HACMUY.

Buytpennss sHeprusi. Cnocobvl usmeneHus: 6HympeHHell dHepeuu:. menjionepeoaia u
cosepuieHue pabomsl. Buovl menionepedadu: menionpo8oOHOCMb, KOHBEKYUS, U3TYUeHUe.

KomudecTBOo TemnoTel. Yoenvnas mennoémxocms sewjecmea. Tennioobmen u mennogoe
pasHosecue. Ypasrnenue meniogo2o banrauca.



IInasnenue u omeepoesanue KpUCMAIIUYECKUX 6ewjecms. Yoenvnas menioma niaeieHusl.
Ilapoobpaszoseanue u roundencayus. Hcnapenue (MC). Kunenuwe. Voenvnas mennoma
napoobpazosanus. 3a8UCUMOCMb  MeMNEePamypvl KUNeHus Om ammoc@epHozo  O0asieHus.
Brasxcnocmo 6030yxa.

OHeprus TOIUBa. YoenvHas menioma c20paHusi.

Ipunyunet pabomvr mennosvix osucameneu. KII[] mennosoco oeucamens. Tennosvie
ogueamenu u 3awuma oxkpyscarowetl cpedvt (MC).

3axon coxpanenus u npeepawjeHus suepauu 8 mennogvlx npoyeccax (MC).

Hemoncmpayuu

1. Hab6mronenne OpoyHOBCKOTO JBHIKEHUS.

2. Hab6monenue nuddysum.

3. Habmoienue siBjeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHUIMA.

4. HaGuroieHre TemioBoro pacimpeHus Tedl.

5. W3meHneHue gaBiieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUM WK OXJIAXKICHHUH.

6. [IpaBuiia u3MepeHus TeMIeparypsl.

7. Bune! teronepenayu.

8. OxJaxieHre Ipy COBEPUIEHUH PabOThI.

9. HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

10. CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BELLECTB.

11. HaOmnronenne KueHus.

12. HaGmroneHue MocTOSHCTBA TEMIIEPATyPhl P TUIABICHUH.

13. Moieny TenIOBBIX IBUraTENEi.

Jlabopamopnuvie pabomovt u onvimul

1. OnpiTel 1O  OOHApPYXKEHUIO  ACUCTBHUS CHJI  MOJIEKYJISIPHOTO — MPUTSIKCHUS
(21eKmpoHHan demoncmpauus).

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOW COJIM WM caxapa.

3. OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEIN.

4. Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.

S. OnebIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJIEHMS BO3ayXa OT €ro o0béMa u
HarpeBaHus WIH OXJIaXKICHUS.

6. IIposepka cunomesvl TuUHENHOU 3a8UCUMOCTU ONIUHBL CIMOJOUKA HCUOKOCMU 8
mepmoMempuiecKkol mpyoxKe om memnepamypbi.

7. HabuntoieHne n3MeHeHrs BHYTPEHHEN 3HEPIUU Teja B pe3yJsibTaTe TeIulonepeadun 1
paboThl BHEIITHUX CHIL.

8. WccnenoBanue siBiieHUs TEII000MEHA MPU CMEIIMBAHUU XOJIOIHOM U ropsiueil BOJBI.

9. Onpeoenenue Koauvecmea menjiomovl, HOAYYEHHO20 B6000U NpU MenjioodMeHe ¢
HazpemvimM Memaiiudeckum YuiuHopoMm.

10.  HccnenoBaHue npoliecca UCIIApEHUS.

11. Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3AyXa.

12.  Onpeodenenue yoenvroii meniomsi n1ag1eHus 1bod.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA

Onekmpuzayus men. J|Ba pojia 3IeKTpUUECKUX 3apsa0B. B3anMoeiicTBre 3apsyKeHHBIX Tell.

Onexrpuueckoe mnone. [lpunyun cynepnosuyuu 31eKmMpudeckux noieu (Ha KayecmeeHHoM
yposHe).

Hocumenu snexmpuueckux 3apsaoos. ODnemenmapuwiii dnekmpudeckuii 3apad. Cmpoenue
amoma. TIpoOBOTHUKY U AUDIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsa.

DNEeKTpUUECKUil TOK. Ycnosus cywecmeosanus snexkmpuyeckozo moka. VICTOUHMKH
MMOCTOSTHHOTO TOKa. JIeHCTBHSI DSIEKTpUYECKOro TOKa (TEMIOBOE, XUMHUYECKOE, MAarHHUTHOE).
Dnexmpuyeckutl mox 6 HCUOKOCMAX U 2a3aX.

PaboTta 1 MOUIHOCTB 3JIEKTPUUECKOTrO TOKa. 3axon [[coyna—I/lenya. dnekmpuieckue yenu
U nompebumenu 2NeKMpUYecKol IHepeuu 6 Ovimy. nekTpuyeckas 1enb. Cuia TOKa.

9



DnekTpuueckoe HanpspkeHue. ConmpoTHUBICHUE POBOHUKA. YoenbHoe conpomusieHue 6euecmaa.
3akon OMa nsa ywyactka uenu. IlocienoBaTenbHOE M MapajuieIbHOE COCIMHEHHUE MPOBOJIHHUKOB.
Kopomkoe 3amvikanue.

[ToctosisnHble MarHutThl. B3aumonelcTBUE TOCTOSIHHBIX MAarHuToB. MacHummuoe noie.
Maenummnoe none 3emau u e2o 3Havenue 0as xcusnu Ha 3emne. Onvim Spcmeda. Maznumnoe none
anekmpuiecko2o moka. Ilpumenenue snexkmpomacHumos 6 mexuuxe. /leticmaue MazHUMHO20 NOJA
HA  NPOBOOHUK €  MOKOM. Olekmpoosucamenb  NOCMOAHHO20 moka. Hcnonvzosanue
aekmpooguzamenel 8 MmexXHUYecKux yCmpoucmeax u Ha mpancnopme.

Onvimet  @apades.  Henenue  snexkmpomacnumuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpocenepamop. Cnocobvl nonyyeHus dleKmpuyeckou JHepauu. DIEKTPOCTAHIMM Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUH.

Hemoncmpayuu

1. DnekTpu3anus Tel.

2. JIBa posia aJIeKTPUYECKUX 3apsI0B U B3aUMOJICICTBHIE 3apsyKEHHBIX TEIl.
3. YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

4. DneKTpocTaTHuecKas HHAYKIIHS.

S. 3aKOH COXpaHEHUs ICKTPUUECKUX 3aPsI0B.

6. [TpoBOAHUKY M TUAIEKTPUKH.

7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. HcTouyHUKH TOCTOSIHHOTO TOKA.

9. JlecTBUSI 3JIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

11. I"a30BbIit pazps.

12. M3mepeHue CUIIbI TOKa aMIEPMETPOM.

13.  M3mepeHue 3JIEeKTPUIECKOTO HAMPSKEHUS BOJIBTMETPOM.

14.  Peocrar u Mara3uH CONPOTUBJICHHIA.

15. B3anmopeiicTBre NOCTOSIHHBIX MarHUTOB.

16.  MopenupoBaHue HEBO3MOXKHOCTHU pa3esieHus MOJICOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MarnuTtHOe nojie ToKa. JJIeKTPOMArHuT.

20.  Jle¥icTBHME MarHUTHOTO MOJI HA TIPOBOJHUK C TOKOM.

21. DneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.

22.  VccnemoBaHue SIBJICHHS SJIEKTPOMArHUTHON HHITYKITUH.

23. OmnbrTel @apayest.

24.  3aBHUCHMMOCTbH HAIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBEHHS.
25. DNEeKTPOTeHEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopuwvie pabomol u onvimul

OI1IBITHI 10 Ha6J'IIO)IeHI/IIO OJICKTpHU3alK TCJI HHI[yKIIHefI " IIpHU COITPUKOCHOBCHHU.
HccnenoBanue neHCTBUS IEKTPUIECKOTO MO HA TIPOBOJIHUKH U JUIIEKTPUKH.
COopka u mpoBepka padOThl ANEKTPUIECKON IETH MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

Hccnedosanue  3asucumocmu  Culvbl mMoKd, uoywjeeo uepe3 pe3ucmop, om
CONPOMUBIIEHUsL PE3UCMOPA U HANPANCEHUS HA pe3ucmope.

SoukrwdE

7. Onvimol, 0eMOHCmMpupyIOwue 3a8UCUMOCHb  IJIEKIMPULECKO20  CONPOMUBITIEHUs
NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEUHO20 CeYeHUsl U Mamepuad.

8. IIposepka npasuna cirodxiceHus HANPSA’CEeHUU Npu Nocie008amenbHOM COeOUHEeHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 0715 Cubl MOKA NPU NAPATLLENbHOM COEOUHEHUU PE3UCTOPOS.

10. Ompenenenne padOTHI JIEKTPUUECKOTO TOKA, UYIIETO Yepe3 PE3UCTOP.

11.  OmpeneneHue MOIIHOCTH JIEKTPHUUECKOTO TOKA, BEIICTISIEMOM Ha PE3UCTOPE.
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12. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YEPE3 JTaMIIOUKY, OT HANPSKEHUS
Ha HEH.

13.  Onpeodenenue KIIJ[ nacpesamens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. HM3yyeHwe MarHMTHOTO TMOJS IOCTOSHHBIX MAarHUTOB MpPH WX OOBEAMHCHUH U
pas3eseHuu.

16.  HccnemoBaHue NEHUCTBUS MIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM
Y MarHuTa OT CUJIbI TOKA U HANPaBJICHUS TOKA B KaTYIIKE.

18.  M3yuenwue neiiCTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomol 31eKmpoo8ueames.

20. N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAaHOBKH.

21.  OmbITHI O HUCCICIOBAHUIO SBICHHS SJCKTPOMArHUTHONW WHIYKIIUU: WCCIIEAOBAHUC

N3MEHEHHUH 3HaUCHUS U HaIpaBJICHHUA HHAYKIIHOHHOI'O TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJIeHUsI

Mexanunueckoe BumxeHue. MarepuanbHas Touka. Cucrema orcuyéra. OTHOCHUTEIBHOCTb
MEXaHMYECKOIro JBWKeHHUs. PaBHOMepHOe mpsMoOJIMHENHHOEe JBUXEHHE. [Hepasnomepnoe
npamonunelnoe osudxcenue. CpelHSAs U MCHOBEHHAS CKOPOCMb meld NpU HEpaGHOMEPHOM
08UMNCEHUU.

Yckopenue. Pagnoyckopennoe npamonunetinoe ogudicenue. CBoOonHoe najnenue. Onvimol
Tanunes.

Jlunetinas u y2nosas ckopocmu. LlenmpocmpemumenvHoe yckopeHue.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Hprotona. Tpermii 3akoH Herotona. llpunyun
cynepno3uyuu Cu..

Cuna ynpyeocmu. 3akon Iyka. Cuna mpenus: cuia mpeHus CKOAbICEHUs, CUNd MpeHus
noKost, Opyaue Uuobl MpPeHuUs.

Cuna TsDKECTM W 3aKOH BCEMHUPHOTO TATOTCHHSA. YCKOpPEHHE CBOOOTHOIO IaJICHHUS.
Heuowcenue naanem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme. Hesecomocmv u
nepezpy3Ku.

PaBHOBecue MaTepuanbHOW TOUKH. Abcomomuo meépdoe meno. Pasnosecue meépooco
mena c 3aKkpeniénHoll ocvlo epaujerus. MoMeHT cuibl. [Jenmp msoicecmu.

Nmnynec Tena. Msmenenue umnyavca. Hmnynvc cunvi. 3aKOH COXpPaHEHMS HMMITYJbCA.
PeaktuBnoe aemxenue (MC).

Mexanunueckass pabota U MomHocTh. PabGora cun Tsxkectu, ynpyeocmu, mpenus. Ceasv
oHepeuu u pabomul. [loTeHIManpHAs SHEPrus Teja, IMOAHITOrO HaJl TMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas suepeus cocamoii npyyicunvl. Kunernueckas sHeprusi. Teopema o KuHemuyeckotl
9Hepauu. 3aKOH COXpPaHEHMsI MEXaHUUECKON SHEPTUH.

Hemoncmpayuu
1. HalGmronenne MexaHUu4eCcKOTo ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TE OTCUETA.
2. CpaBHeHME TyTeld U TPACKTOPUN JBHKEHMSI OJTHOTO U TOTO K€ TeJda OTHOCUTEIBHO

PAa3HBIX TEN OTCYETA.

3. N3mepenune cKkopocTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

5. HaGmtonenue nBUXeHUs Tela 10 OKPYKHOCTH.

6. Habmionenne MexaHWYecKUX SBJIEHUM, MPOMCXOIAUIMX B CHCTEME OTCU€Ta
«Tenexxkay npu e€ pAaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENILHO KaOuHeTa (PU3HUKH.

7. 3aBUCHUMOCTh YCKOPEHHS TeJla OT Macchl Tella U IeUCTBYIOIIECH Ha HETO CHUJIBI.

8. HaGmtoneHue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TE.
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9. N3meneHue Beca Tena Ipu YCKOPEHHOM JIBUKCHUHU.

10.  Ilepemauda uMmIynbca MpHu B3aUMOJCHCTBUU TEJI.

11.  IlpeoOpa3oBaHus SHEPTHH IPU B3AUMOJICHCTBUH TEI.

12.  CoxpaHeHue uMIynbca Ipu HEYIPYroM B3aUMOJICHCTBUH.

13.  Coxpanenue umnyibca Ipu abCOIOTHO YyIPYTOM B3aUMOACHCTBUH.

14, HalGmronenne peakTHBHOTO JIBHXKCHHS.

15. CoxpaHeHue MEXaHU4YEeCKOH SHEPTHH MTPU CBOOOTHOM Ma/ICHHUH.

16.  CoxpaHeHMe MEXaHMYECKOM OHHEPruu IpH JABWKEHMM Tejna IMoJ JeicTBHEM
MPY>KUHBIL.

Jlabopamopnwvie pabomovt u onvimul

1. Koncmpyuposanue mpaxma 0ns pazeona u 0anbHeliue20 pagHOMEPHO20 OBUNCEHUS]
WapuKa uaiu menextcKu.

2. Omnpenenenue cpefaHell CKOPOCTH CKOJBKEHHs OpycKa WM JBM)KCHUS IIApUKa IO
HaKJIOHHOM IJIOCKOCTH.

3. Omnpenenenue yCKOpEHHs Tella IMPU PAaBHOYCKOPEHHOM JBM)KEHHHM IO HAKJIOHHOM
IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBM)XKCHUHU

0e3 HaYaIbHOU CKOPOCTH.

5. [Ilposepka cunomesvl: eciu npu pasHOyCKOPEHHOM OBUNCEHUU Oe3 HAYANbHOU CKOPOCU
nymu OMHOCAMC KAK psi0 HEYEMHbLIX Yucel, mo COOMEEMCMmEYIouUe NpPOMeNCYmKU 6peMeHU
OOUHAKOBYI.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKEHUS OT CHJIBI HOPMAaJbHOTO
TaBIICHHUSL.

7. Omnpenenenne ko3P PUIIIEHTA TPECHUS CKOIBKCHUS.

8. Omnpenenenne )XECTKOCTU TPYKUHBI.

9. Omnpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUHM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10.  Ompenenenue pabOTBHI CHUIIBI YINPYTOCTU MPU MOABEME Tpy3a C UCHOJIB30BAaHUEM
HETIOJBMKHOTO U TIOABMYKHOTO OJIOKOB.

11.  H3yueHwue 3aKOHA COXpPAHEHHS SHEPTUU.

Pa3nen 9. Mexannveckue KoJie0aHusi H BOJTHBI

KonebatenbHoe amxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUMN: MEpHOJ, 4YacToTa,
amruiutyna. Mamemamuueckuti u  npyscunuslli  masmuukuy. Ilpespawenue duepeuu npu
KOIeOamenbHOM O8UNCEHUU.

3aryxatomue konebanus. BeiHyx/1eHHbIe KoJeOanus. Pe3oHaHc.

Mexanuueckre BoJaHbI. CBOWCTBAa MEXaHUUECKUX BOJIH. [IpodonbHble u nonepeunsvie 80JHblL.
Jnuna eonnvl u cxopocmv eé pacnpocmpanenusi. Mexanuueckue 60nHbL 6 mMEEpOOM meie,
ceticmuyeckue 801wl (MC).

3ByK. I pomrxocms 38yKa u esicoma mona. Ompasicenue 38yka. Ungpassyk u yiempazeyx.

Hemoncmpayuu
Habntonenue xonebaHuil Tes moJ 1eHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HabmtoneHne BBIHYXIEHHBIX KoJeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MTOMEPEYHBIX BOJH.
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
. AKyCTHUYECKUI pE30HaHC.

Jlabopamopuvie pabomol u onvimul

1. Onpenenenre 4acToThl U Mepuo/ia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.

2. OmnpeneneHue 4YacTOThl M IepUoOAa  KoJNeOaHUN  NMPYKUHHOTO  MAasiTHHKA
(21eKkmponnan 0emoncmpayus).

ok wndE

12



3. HccnenoBanue 3aBUCUMOCTH NEpHUO/a KoJIeOaHWH MOABEUICHHOTO K HUTH Ipy3a OT
JUIVHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH TIepro/ia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a (2J1eKmpoHHas 0eMOHCMPayus).

5. [IpoBepka HE3aBHCHUMOCTH TepHoJia KOJeOaHUH Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipys3a.

6. OnbITH, JIEMOHCTPUPYIOIIME 3aBUCHMOCTh IEpuoJia KoJeOaHUH MpPYyKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3mepenune yckopeHusi CBOOOIHOTO MAACHUS (21eKMPOHHAA 0eMOHCMPAYUL).

Pa3nen 10. DiiekTpoOMarHuTHoOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

DONEeKTPOMarHUTHOE TMoJie. DJEeKTPOMarHUTHbIE BOJHBL. Ceoticmea 91eKmpoMaHUmMHbIX
eoan. Lllkana anekmpomacnumneix 6oaH. Mcnonvsosanue 31eKmpoMACHUMHbBIX 80IH OISl COMOBOU
cesa3U.

DnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBbIE cBOICTBA CBETAa.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBEIE cBOMiCTBa CBETA.

Jlabopamopnusie pabomot u onvimut’

1. W3ydeHnue cBOMCTB 31EKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOUIBHOTO TenedoHa.

Pa3znen 11. CBeToBbIe IBJICHUSA

JlyueBas mopenp cBerta. Mctounuku cBeta. [lpamonuneninoe pacnpocmpanenue ceemd.
3ammenusa Connya u Jlynor. Otpaxkenue cBera. [Liockoe 3epkano. 3akon ompaxcenusi ceema.

[Tpenomiienue cBera. 3aKOH NpeIOMIIEHUS cBeTa. [lonHoe enympennee ompasjicenue ceema.
Hcnonvzosanue nonno2o 6HympeHHe20 Ompaxcenusi 8 ONMUYecKUx c8emogooax.

Jlunza. Xon nyueil B nuH3e. Onmuueckas cucmema Gomoannapama, MUKPOCKONA U
meneckona (MC). I'nas kax onmuueckas cucmema. bauzopykocms u danvrHozoprocme.

Pasznoowcenue 6enoco ceema 6 cnekmp. Onvimvl Hviomona. Cnodwcenue cnekmpanbHulx
y6emoa.

Hemoncmpayuu

1. [IpsiMmosinHeitHOe pacpocTpaHeHHe CBETa.

2. OTtpaxkeHue cBera.

3. ITonmyyenue n300pa>keHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. [Ipenomienue ceera.

5. OnTHyeckuii CBETOBO.

6. Xox ryueit B coOMparome JuHse.

7. Xoz Jlydel B pacCeUBaroLIEH JIMH3E.

8. [Tonyuyenne n300paxeHUii ¢ TOMOIIbIO JINH3.

9. [Tpunun neiictus doroanmnapara, MUKPOCKONA U TEJIECKOIIA.

10.  Mopuens rnasa.

11.  Paznoxenue 6enoro cBeta B CIEKTP.

12.  Tlomydenue Genoro cBeTa MpH CIOKESHUU CBETA PAa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimul

1. HccnenoBanme 3aBUCUMOCTH YTJ1a OTPAXKEHHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.

2. N3yueHne xapakTepUCTHK U300paXkeHuUs MpeMeTa B IIJIOCKOM 3epKalie.

3. HccnenoBanme 3aBUCHMOCTH yTJia TIPEIOMIICHHUSI CBETOBOTO JIyda OT YIJla TaJeHUs
Ha TPAHULE «BO31YX—CTEKIIO.

4. [Tonyuenue n300paxeHUii ¢ TOMOIIIBIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenne (OKYCHOTO PACCTOSHUS M ONTHUYECKON CHUJIBI cOOMparolied JIMH3bI
(21eKkmponnan 0emoncmpayus).

6. OMnBITHI IO Pa3NI0KEHUIO OEIIOTO CBETA B CIIEKTP (21€KMPOHHAA OEMOHCMPAYU).
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7. OneITH IO BOCHPUSATHIO IIBETA MPEAMETOB MPH MX HAOIIOIEHUU 4Yepe3 IBETOBBIC
(UITBTPHI.

Pa3gen 12. KBaHTOBLIC SIBJICHUSA

Onvimsl Pezepgpopoa u mnanetapHast Moaens aroma. Mojens atoma bopa. Hcenyckanue u
noznowenue ceema amomom. Keanmui.

PagnoaktuBHOCTh. Anbgpa-, 6Gema- u eamma-uznyuenus. CTpOEHHE aTOMHOTO sIIpa.
Hyxnonnas moodenv amomuoco saopa. Hzomonvl. Paouoaxkmusnvlie npespawenus. Ilepuoo
noxypacnaca amomHuix s0ep.

SnepHble peakuny. 3aKOHBI COXPAHEHUs 3apsiI0BOI0 U MacCOBOT0 Yucell. Peakyuu cunmesa
u 0enenus sioep. Uemounuku snepeuu Connya u 36é30 (MC).

Snepnas sHepreTuka. Jeticmsus paduoakmusHulx usiydenuil Ha sxcusvle opearusmol (MC).

Hemoncmpayuu
CrexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.

CrexTphbl pa3aIuvHbIX Ta30B.

CnekTtp Bomopoaa.

Habmronenue TpexoB B kamepe Buibcona.

PaGora cuérurka HOHU3UPYIOMINUX U3TYUCHHH.

Perucrpanus nznydenus: npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
Jlaﬁopamopnbte pabomot u onvimul

ouhkwdE

1. Habnwoenue cniownslx u auHeuuamolx CHeKmMpo8 usiy4eHusl.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHMHM YACTHIBI 110 TOPMO3HOMY IyTH (IO
dotorpadusim) (3.1eKmpoHHaA OEMOHCMPAYUL).

3. W3mepenue pajinoakTHBHOTO OHA (2/1eKIMPOHHASA 0EMOHCIPAUUL).

IHoBTOpPUTEJIHbHO-00001IAK0 M MOYJIb

[ToBTOPUTENHEHO-0000IIAIOIINN MOTYTh TIPEIHA3HAYCH JUISI CHCTEMAaTH3allud U 0000IICHUS
MIPEIMETHOTO COJIEP>KaHUSI U OMbITA AEATEeIbHOCTH, MPHUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
bu3uku.

[Ipu u3yueHun JaHHOTO MOAYJISl PEATTM3YIOTCS U CUCTEMATU3UPYIOTCA BUJIbI J€ATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeUNBAETCS JOCTHKEHUE IPEIMETHBIX U METAIPEIMETHBIX MIIaHUPYEMbIX
pe3yabTaToB 00ydeHus, GOpMHUPYETCsl €CTECTBEHHO-Hay4yHasi IPaMOTHOCTb: OCBOEHHE HAy4YHBIX
METOJIOB MCCII€JIOBAHUS SBJIEHUN NPUPOJIBI U TEXHUKH, OBJIAJEHUE YMEHUSMHU OOBSICHATH
busnueckre SBIEHUS, MPUMEHSS MOyYeHHbIC 3HAHUSI, PEIIaTh 33a/1a4M, B TOM YHCIIe KaYeCTBEHHbBIE
U DKCIEPUMEHTAJIbHBIE.

[TpyHIMNIMAIBHO AEATEIBHOCTHBIA XapakTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
YTO yYallluecs BHIIOJIHSIOT 3aJJaHusl, B KOTOPbIX UM MpPE/IaraeTcs:

" Ha OCHOBE IOJNYUEHHBIX 3HAHUN pacMo3HaBaThb W HAYYHO OOBACHATH (hU3HUECKHE
SIBJICHHS B OKPYKarOLIEH IPUPOJE U TOBCEHEBHOMN KU3HH;

" HCHOJIB30BaTh M0JI PYKOBOACTBOM I€/1arora HayyHble METO/Ibl UCCIEIOBAHUS (PU3NUECKUX
SIBIGHUH, B TOM YHUCJIE JJI IPOBEPKU TMIIOTE3 U MOITYYEHUS TEOPETUUECKUX BBIBOJIOB;

" OOBSCHATH C OMOPOM Ha MUAAKTUYECKHH Marepuain Imociie oOCYKAECHUs C MelaroroMm
Hay4yHbIE OCHOBBI HauOojiee Ba)XHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHM, Hampumep,
IIPAKTUYECKOTO MCIOJIb30BaHMUS PA3INYHBIX UCTOYHUKOB 3HEPIUU Ha OCHOBE 3aKOHA NPEBPALLEHUS
Y COXpaHEHUS BCEX M3BECTHBIX BHJIOB DHEPIHH.

Kaxgas W3 TeM [JaHHOrO pasjena BKIKOYAET JKCIEPUMEHTAIbHOE MCCIEA0BAHUE
00001IaloIero xapakrepa Ha YCMOTpPEHHE Iefarora M MpH ero mnomomu. Pazgen 3aBepiiaercs
MPOBEICHUEM TUArHOCTUYECKOM U OLIEHOYHOM paboTHI 32 KypC OCHOBHOM IIKOJIBI.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VUYEBHOI'O IIPEJMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O ObPA30BAHUMA

B menom pesynbrarel ocBoeHus oOyuarommumucs ¢ 3I1P yuebnoro mpeamera «Dusukay
JOJDKHBI COBMAjaTh C pesyinbratamu DenepaibHON paboueil mporpamMmbl OCHOBHOTO OOILEro
o0Opa3oBaHMUs.

Haubonee 3HauuMBbIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATHI:

B pesynprare wusydenus GU3MKM Ha YpOBHE OCHOBHOrO oOmiero oOpa3oBaHUsl Y
obyuatomerocs ¢ 3I1P OyayT chopMUpOBaHbI CIIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTH:

1) naTprOTHYECKOTr0 BOCTIUTAHUS:

NPOSIBJIICHUE WHTEepeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (hM3NYeCcKOi
HayKU;

[IEHHOCTHOE OTHOIIEHHUE K TOCTH)KEHUSM POCCUHCKUX YUEHBIX-(U3NKOB;

2) rpa)k/IaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

FOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJEHMM OOLIECTBEHHO-3HAYUMBIX U 3TUYECKUX
mpo0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHKEHUH (PU3UKH;

OCO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUYEHOIO;

3) 5cTeTUYeCKOro BOCITUTAHMUS:

BOCIIPHSAITHE DCTETHUECKUX KadeCTB (PM3UYECKOW HAyKd: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) LIEHHOCTH HAay4YHOT'O ITO3HAHUSA:

OCO3HAaHHE LEHHOCTU (PU3MYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOIIEH KYJIbTYPBI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K HCCIEA0BATEIbCKON e TEIbHOCTH;

5) dbopmupoBaHus KyJIbTYPhI 31I0POBbS U SMOIIMOHAILHOTO 0JIaronoIyqust:

OCO3HaHHE LIEHHOCTH 0e30macHoro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BOXHOCTH TPaBHJ OE30IACHOTO TOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, C IJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

c(hopMUPOBAHHOCTH HaBbIKA peIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
IIpaBa y Apyroro 4ejaoBeKa;

6) TPyJIOBOTO BOCITUTAHUS:

7) akTUBHOE Y4acTHE B pEIIEHUH MPAaKTUYECKUX 3ajau (B paMKaxX ceMbU, 00pa3oBaTeIbHOMN
OpraHM3alli, HAaCeJIeHHOI0 IIyHKTa, PpOJHOTO Kpasi) TEXHOJOTMYECKOW M  COLUAIbHOMN
HaNpaBJIEHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUI;

MHTEpPEC K MPAKTUUYECKOMY U3YUEHHIO MPOoQecCchil, CBI3aHHBIX ¢ (PU3UKOI;

8) 9KOJIOTMYECKOr0 BOCIUTAHUS:

OpUEHTAllMsl Ha MpUMEHeHue (U3MUEeCKUX 3HaHWM [UId pemeHus 3anad B o0nactu
OKpPY’KAIOIllel Cpenbl, IUIAHWPOBAHMS TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX NOCIEACTBHM s
OKpY>Karollen Cpeibl;

0CO3HaHME IMT00ATBHOTO XapakTepa 3KOJOrMYECKUX Mpo0eM U IMyTel UX pelIeHus;

9) amanTanuyu K U3MEHSIOIUMCS YCIOBHSIM COLUATBHON U MPUPOTHON CPEJIbI:

noTpeOHOCTh BO B3aUMOJCHCTBUM TIpU  BBIIOJHEHHWU HCCIEIOBAHUH M IMPOEKTOB
(bu3nyecKoil HaNpPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 IPAKTUUECKYIO AEATEIbHOCTD;

NOTpEeOHOCT, B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM 4YHcle (QOpMYIHpOBaTh HUJIEH,
MIOHATHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

oco3HaHue AePHUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

IUTAHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;
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CTpEMJICHUE aHAIU3UPOBATH U BBIABIATH B3AaUMOCBSI3U MIPUPOIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUM C Yy4E€TOM BIMSHUSA Ha OKPYXKAKOLIYyI0 Cpeny, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

Osnadenue yHu8epcaibHbIMu YUeOHbIMU ROZHAGAMEIbHBIMU OCUICHBUAMU:

1) 6a3oBbIC JIOTHYECKUE JCHCTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHMUIA);

yCTaHABJIMBATh CYLIECTBEHHBIA NMPHU3HAK KIacCH(UKALMU, OCHOBAHUS UL OOOOIIECHHS U
CpaBHEHUS,

BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHsS B paccMaTpuUBacMbIX (pakTax, JaHHBIX H
HaOII0ICHUSAX,, OTHOCALINXCA K (PU3MUECKUM SIBIICHUSM;

BBISBIISITh [IPUYMHHO-CJICICTBEHHbIC CBSI3W IPH MW3YyYCHUHM (HU3MUECKUX SBICHUH U
MPOLIECCOB, MNPOBOAUTH BBIBOJIBI C  HCIOJb30BAaHUEM JEAYKTUBHBIX W  HHIYKTUBHBIX
YMO3aKIIOYEHUH, BBIABUIaTh THUMOTE3bl O B3aMMOCBA3AX  (PU3MUYECKUX BEIMYUH, NpU
HE0OXOIMMOCTH TOJT PYKOBOJICTBOM YUHUTEIIs;

BBIOMpPATh CIOCO0 pemeHust ydeOHOH (Qu3mueckold 3amauM (CpaBHEHHE HECKOJBKUX
BapHAHTOB pEIICHUs, BbIOOp Hambosee MOAXOMALIEr0 C YYETOM CAMOCTOSITENIbHO BBbIJICICHHBIX
KpUTEPUEB) NIOJT PYKOBOJICTBOM YUHUTEIIS.

2) 6a30BbBIE UCCIIEIOBATENBCKUE JCHCTBHS:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,

OPOBOAWTH TIO TUIAHY OIBIT, HECIOXHBIA (PUIUUECKHI HKCIEPUMEHT, HeOOIbIIoe
ucclieIoBaHue (PU3UYECKOTO SBICHUS, IPH HEOOXOAMMOCTH 1O PyKOBOJICTBOM YUUTEIIS;

dbopMynupoBaTth 0000IIEHHS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
OTIBITa, HCCIIEJOBAHUS C OTIOPOH Ha TUIAH/aJITOPHUTM.

3) pabota ¢ uHpOpMaIUEii:

OPUMEHATh PA3JIMYHbIE METO/bl, MHCTPYMEHTHI W 3alpochl MpH IIOMCKE H 0TOOpe
uHpOpMallUM WIM JaHHBIX C Y4ETOM TMpPEeAsoKEHHOW yueOHOoW (u3uueckod 3amaud, Mpu
HEOO0XOAMMOCTH MO PYKOBOJICTBOM YUHTEIIS,

AHAIM3UPOBATh, CHUCTEMATU3MPOBaTh HWHGOPMAIMIO Ppa3NUYHBIX BUAOB H  (opM
MIpEe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANbHYIO (opMy mpeAcTaBieHus HHPOPMALUU U
WLTIOCTPUPOBATH pelIaeMble 3aaudl HECIOKHBIMUA CXEMaMH, TuarpaMMaMu, HHOU TpaduKoi U ux
KOMOWHAIMSIMHU, IO PYKOBOJICTBOM YUHMTEJS.

Osnadenue yHugsepcantbHoIMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

1) obmienue:

B X0/i¢ OOCYXXJIeHHs Y4eOHOro MaTepHalia, pe3ysibTaToB JJa0OpaTOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U BBICKA3bIBaTh MJIEH, HALEJIEHHBIE Ha
pelIeHre 3aauu U NoJiiepKaHue 01aroxenareaIbHOCTH OOIEHUS;

COTIOCTABJISITh CBOM CYXJICHUS C CYKJACHUSIMH JAPYTUX YYACTHUKOB AHANiora, 0OHApYKUBATh
pa3IM4Me U CXOJICTBO MO3ULIMI;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3HUECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHMSI, IPOCKTA).

2) COBMECTHAsI IeATEILHOCTD (COTPYTHUYECTBO):

MOHUMATh M HMCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATbHOW pabOTHI MpuU
pelIeHnr KOHKPETHON (U3nUYecKoil mpoOIembl;

OPUHUMATh 1LEIM COBMECTHOW JIeSTeTbHOCTH, OpPraHU30BbIBaThH JIeHCTBUA 1O €€
JOCTHKEHHIO: paclpeiensiTh Poju, OOCYXAaTh MPOIECCHl U Pe3yJabTaThl COBMECTHOW pabOTHI,
0000111aTh MHEHUS HECKOJIBKHX YEJIOBEK;
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BBITIOJHATh CBOKD YacTh pabOThI, JOCTHTasi KadeCTBEHHOTO pe3yiabTaTa IO CBOEMY
HAIPAaBIICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C IPYTUMU YJI€HAMH KOMaH/IbI;

OLICHUBATh KA4eCTBO CBOETO BKJIaZa B OOIIMH HPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Osnadenue yHuGepCcatbHbIMU YUEOHBIMU PECYTAMUGHBIMU OCTICEUAMU:

1) camoopranu3zanus:

BBISIBJISITH MPOOJEMBI B KU3HEHHBIX M YYCOHBIX CHUTYAIUSX, TPEOYIOMIMX MJIs PEIICHUS
(bu3nyecKux 3HaAHUI;

OPUEHTHPOBATHCS B PA3JIMYHBIX MOJAXO0JAX MPUHATHS pElIeHUd (MHIMBHUIYyaIbHOE,
MPUHSITHE PEILICHUs B TPyIIe, IPUHATHE PELICHUI IPYIIIoif);

COCTABJIATh AJTOPUTM peIIeHus (pru3nyeckor 3aJa4yd WIM IUIaHA WCCIICAOBAHUS C Y4ETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMH, IIOJT PYKOBOJICTBOM YUHUTEIIS.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYyallMd M MpeljaraTh IjaH e€ U3MEHEeHHs, IpU HEOOXOAMMOCTH O]
PYKOBOJICTBOM YUUTEIS;

OOBSACHATh NPUYMHBI JOCTHKEHHS (HEIOCTH)KEHHUS) PEe3yJbTaTOB JIESITeNbHOCTH, /1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;

OILICHUBATh COOTBETCTBUE pe3yibTaTa eI U YCIOBUSIM.

3) SMOIMOHAJILHBIA WHTEJUICKT:

CTaBUTH ce0sl HA MECTO JPYTOro 4eloBeKa B XOJ€ CIopa WM IUCKYCCHH Ha HAyYHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

4) npuHsATHE CE0S U IPYTHX:

IPU3HABATh CBOE MPABO HAa OIMIMOKY NpPU pelieHHH (PU3MUYECKUX 3a/1a4 UM B YTBEPKACHUIX
Ha Hay4YHBIE TEMBbI U TAKOE KE MPABO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

TpeboBaHusi K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHsSI Y4eOHOro mpeamera «Duszmkay,
pacnpe/ejieHHbIe 10 roJaM 00y4YeHHs

PesynbTathl 0 rogam (GpopMyIupyrOTCs 10 MPUHIUIY H00aBICHHSI HOBBIX PE3YJIbTATOB OT
roja K roay (pe3yabTaThl OYEPEIHOTO TOAa M0 YMOJYAHUIO BKIIFOYAIOT PE3YJbTAThI MPEIBLTYIIHX
TIET).

7 KJIACC
[IpenmerHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

— OpHEHTHPOBATHCS B TOHATHAX W ONEPHPOBATH MMU Ha 0a30BOM ypoBHE: (pH3HUECKUE U
XUMAYECKHE SIBIICHUS; HAOJIOACHWE, OKCIEPUMEHT, MOJIeNb, THUIOTe3a; EIMHUIIBI
¢u3nyeckux BEJIMYMH; aTOM, MOJEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPOE,
KHUJKOE, Ta3000pa3HOE); MEXaHHMYeCKoe [BWKEHHE (paBHOMEpHOE, HEPaBHOMEPHOE,
NpSMOJIMHENHOE), TpPaeKTOpHs, paBHOAEHCTByromass cuwi, jAedopmanus (ympyras,
TUTACTHUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS] COCYIBl, C ONOPOM Ha TUIAKTUYECKHN
MarepHan

— pasnuyath sBieHUS (IudQy3us; TEIIOBOE ABMKEHWE YACTUIl BEIIECTBA, PAaBHOMEPHOE
TBIDKEHUE, HEPaBHOMEpPHOE JBIDKCHHE; WHEPIHs;, B3aMMOJICHUCTBHE TEI, pPABHOBeCUE
MBEPOLIX MeNl ¢ 3aKPenNEéHHOU OCbl0 8paujeHus; Tepenada JAaBlIeHUs TBEPIBIMU TellaMH,
KHUIKOCTSIMA H Ta3aMHd; arMoc(epHOe JaBlieHWe, IUIaBaHUE Tell; TPEBPAIICHUS
MEXaHUYECKOH PHEPruu) IO OMUCAHUIO MX XapPaKTEpHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PH3HUECKOE SBICHHUE, ITOCIIE TIPEABAPUTEIHHOTO O0CYKICHHS C
Me/1arorom;

— pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SIBICHUI B OKPYXAIOIIEM MHUpPE, B TOM
qrcie GU3NIEeCKre SIBICHHUS B IPUPOIE: TIPUMEPHI IBIKCHHS C Pa3IMYHBIMU CKOPOCTSIMH B
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KUBOM U HEXUBOU IPUPOJE; ACHUCTBHE CHUIIBI TPEHHsI B IPUPOAE U TEXHUKE; BIIUSHUE
aTMoc(epHOro JaBlIeHUs Ha KMBOW OpPraHM3M; IJIaBaHHE PbIO; phlyaru B TeJe YellOBEKa;
IpU 3TOM TEPEBOJUTH IMPAKTHUYECKYIO 3a7adyy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBa/MPU3HAKN (PU3NUYECKUX SBJICHUH C MOMOIIBIO MEAarora;

OIMCHIBATh W3YyYEHHBIC CBOWCTBA TeNl W (PU3MUYECKHE SIBICHUS, HCIONB3YS (U3NYECKUE
BEJIMYUHBI (Macca, 00bEM, IUIOTHOCTD BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPENIHAS CKOPOCTH,
CWIa YOpPYIOCTH, CHMJIa TSKECTH, BEC Teja, CHJa TPEeHMs, JaBieHue (TBEpAOro Teia,
KHUJKOCTH, ra3a), BHITAJKMBAIOIIAs CUJIa, MEXaHWYeckas paboTa, MOILIHOCTh, IJICHYO CHUJIBI,
MOMEHT CHJIbI, KO3(pQUIMEHT TONEe3HOro MeHCTBUS MEXaHW3MOB, KHHETHUYECKas U
MOTEHIIMAJIbHAs SHEPrusi) C OMOpPOH HAa CXeMy; IpPHU ONUCAHUU PACKPHIBATh (PU3UUECKHIL
CMBICII WCHOJb3YyEMBIX BEJIWYHMH, MX OOO3HAUCHHsS] M EIUHHLBI (U3HMYECKUX BEIHYHUH,
HAxoo0ums opmynvl, cé:a3ul8a0wWue OAHHYI0 PUULECKYIO EIUUUH)Y C OPYSUMU BETUYUHAMU,
cmpoums  2paguKku  U3yYeHHvlX 3asucumocmerl Quzuyeckux eeauyuH C OIOPOH Ha
IUIAKTHYECKUNA MaTepua;

XapaKTepu30BaTh CBOMCTBA TeJd, (PM3MUECKUE SBICHUS W IPOIECCHI, MCIOJb3YS IMpaBUiIa
CJIOXEHUs Ccui (BIOJb OJHOM mpsMom), saxon Iyka, szaxon Ilackans, 3axon Apxumeoa,
npasuio pasrosecus pvivaza (610Ka), «3010moe npasunoy Mexamuxu, 3aKOH COXpaHEHUs
MEXaHUYECKON DSHEpruu; IpU HTOM JaBaTh CJIOBECHYKO (OPMYJIUPOBKY 3aKOHAa U
3anuUcLlBams €20  MamemMamuyeckoe B8blpadiceHue nood PyKo8OOCMEOM nedazozd ¢
06cyacOeHuem niana pabomol;

OOBSCHATh (PU3UYECKHE SBICHUS, MPOLIECCHl U CBOMCTBA TN, B TOM YHCIE U B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa: MpH MOMOIIM TeIarora BBISBISTH
IPUYMHHO-CJICICTBEHHBIE CBS3H, CTPOMTH OOBSCHEHHE W3 |—2 JOTMYECKUX MIaroB ¢
ornopoil Ha 1—2 W3Y4YEHHBIX CBOICTBa (PU3MUECKHX SBICHUM, (PU3UUYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

peliaTh TUIIOBbIE pacyETHBIC 3a/1a4K B 17eicTBHE C OMOPOI Ha aNTOPUTM, MIPEABAPUTEILHO
pa3o0paHHBIi COBMECTHO C IEJAroroM, HCIOJib3ys 3aKOHBI U (OPMYIbI, CBA3BIBAIOIINE
¢bu3nvecKkre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33/1a4M 3alMChIBATH KPATKOE YCIIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (GOPMYIbl M MPOBOIUTH PACUEThl, HAXOIUTH
CIPaBOYHbIE JIaHHBIE, HEOOXOAMMBIC /JIsl pEIICHMs 3a/ad, OLICHUBATh PEAJTUCTHYHOCTD
MOJTyYeHHOM (pr3nueckoi BEIMUMHBI,

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPH MOMOIIM (PU3UYECKUX METOJI0B
MocJie MPeABapUTENBHOIO 00CYK/I€HHS C MEeJaroroM; MpHu MOMOIIM Mejarora B ONUCaHUU
UCCIIEIOBAaHMs BBIJIENIATh TPOBEpseMOe MpPEArNoyiokeHre (TUIoTe3y), ¢ ONopod Ha
JUJIAKTUUECKUH MaTepuai pas3iudyaTb W UHTEPIPETUPOBATh IOJYYEHHBIN pe3ynbrar,
HaXO/UTh IOcie 00CYXIEHUS C MeJaroroM OIIMOKH B XOJI€ OMbITA, JIe1aTh BBIBOJIBI IO €T0
pe3ynbraTam;

YMETh HaxXOJHUTh C HCIOJb30BaHUEM LHU(POBBIX 00pa3oBaTENbHBIX PECYPCOB OMBITHI IO
HaOMIOACHNIO (U3NYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB Tei: (OpMYIHpPOBATH
IIpOBEpsieMbIe MPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO 000pYyI0BaHUS C
OTIOpPO Ha cXeMy, 3alMChIBaTh XOJ ONbITa U (OPMYJIHPOBATH BBIBOJIBI M10JI PYKOBOJCTBOM
neaarora;

BBINOJIHATE TPSIMBbIE HW3MEPEHUsl PACCTOSIHMSI, BPEMEHM, Macchl Tena, o0bEMa, CUJIBI U
TEeMIIepaTypbl C MCIOJIb30BAaHMEM aHAJIOTOBBIX M LU(POBBIX HPUOOPOB € OMOpPOHl Ha
QITOPUTM; 3allUChIBaTh IOKa3aHMUsS TMPUOOPOB ¢ yuy€TOM 3aJaHHOM  aOcoNOTHOM
MOTPEIIHOCTH U3MEPEHUI];

MPOBOAUTH COBMECTHO C TIEIaroroM HCCIEIOBaHUE 3aBUCHMOCTH OJIHOM (hu3nueckoit
BEJIMYMUHBI OT JPYrol C UCIOJb30BAaHUEM TMPSIMBIX H3MEpPEHUI (3aBUCUMOCTU IYTH
PaBHOMEPHO JABIIKYILErOCs Te€Jla OT BPEMEHM JIBWIKEHUS TE€Ja; CUIbl MPEHUS CKONbICEHUS
om eeca mena, Kayecmea oopabomku nosepxHocmell mei U He3A8UCUMOCU CUTLbL MPEHUs]
om naoWaou CONPUKOCHOBEHUs Mel, CUIbl YAPY20CMuU Om YVOJIUHEHUS NPYHCUHDBL,
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sbImManKuearOwen Culbl om o00béMa NOSPYIUCEHHOU Yacmu meia U Om HNIOMHOCMU
AHCUOKOCMU, €€ HEe3a8UCUMOCIU Om NJIOMHOCMU mend, Om 21yOuHbl, HA KOMOPYIO
no2pydceHo meno;, Ycl08ull NAA6anus mei, YCI08UU pagHO8ecUs pbluaza u 0J10K08), TON
PYKOBOJICTBOM I1€larora y4acTBOBaTh B INIAHUPOBAHUU YUYE€OHOI'O UCCIIEI0BaHMs, cOOUPATh
YCTAaHOBKY U BBINOJIHATH HM3MEpPEHHs, CIeaysd IMpeUIOKeHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl IOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJAE IPEIIOKEHHBIX
TabauI U TpaduKOB, A€TaTh BBIBOJABI 110 PE3yIbTaTaM HCCICIOBAHUS;

— IPOBOAUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYMH (IUNIOTHOCTH BEILECTBA YKUAKOCTH
U TBEPIOIO TeEJa; cuja TPEHUS CKOJIbKEHUS; JaBICHHUE BO3JlyXa; BHITAJKUBAIOLIAS CHJIA,
JeUCTBYIOIAsl Ha HOrPYKEHHOE B JKUAKOCTh TEJO; KOAPQHUIUMEHT IO0JIE3HOro JelcTBUs
IIPOCTBIX MEXAHU3MOB), CIEAYs NPEAJI0KEHHON NHCTPYKLNHY; IPU BBIIIOJIHEHUU U3MEPEHUN
0]l PYKOBOJCTBOM Il€Jlarora coouparbh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIUHCIIATH
3HAYCHUE NCKOMOM BEIUYMHEL,

— co0aroAaTh NMpaBuiia TEXHUKU 0€30IIaCHOCTH MpH paboTe ¢ 1a0opaTOpHBIM 000PYAOBaHUEM
110cJIe MPEIBAPUTEIILHOTO 00CYKACHHUS C NIEaroroM;

— COMOCTaBJIATh NPUHIUIBI ACUCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JMHAMOMETP, COOOILAIOIIMECS COCYAbl, OapoMeTp, phlyar, MOJABMXHBIA U
HETOJBM)XKHBINA OJIOK, HAKIIOHHAsS! IUIOCKOCTh C OMOPOM Ha AUJAKTHUECKUI MaTepual;

— XapakTepu3oBaTh NPUHLUIIBI ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB
[oCJIe MPEIBAPUTEIILHOIO OOCY)KJIEHUSI C IMEJaroroM ¢ ONOopoil Ha MX onucaHus (B TOM
4yclie: MOALMUIIHUKYA, YCTPOWCTBO BOAOIPOBOJA, THUAPABINYECKUH IIPECC, MaHOMETP,
BBICOTOMED, MOPIIHEBON HACOC, apeOMETp), UCIOJB3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUH U HEOOXO0MMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— TMPUBOJUTH MNpHUMEPHl / HAXOAUTh HWHPOPMALKIO O TMPHUMEpPax MPAKTHIECKOTO
UCTOJNB30BaHUSI (U3UUECKUX 3HAHWH B TOBCEIHEBHOW JKM3HHM Ui OOECIICYCHHUS
0€301acHOCTH NpH OOpaIleHuH ¢ NpUOopaMH M TEXHUUYECKUMH YCTPOWCTBAMH, COXPaHEHUS
3II0OPOBBSI U COOJTIOJICHHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOIIEH cperie;

— OCYHIECTBJISATH C MOMOUIbIO IeAarora oT0Op MCTOYHMKOB MHGpopManuu B ceTd WHTepHeT
B COOTBETCTBUU C 33JaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUM U
NyTéM CpPaBHEHHUS Pa3IMYHBIX HMCTOYHHUKOB BBIAENATH HH(OpPMAIMIO, KOTOpas SBISETCS
MIPOTUBOPEUNBON MIIU MOXKET ObITh HEZOCTOBEPHOIA;

— HCHOJb30BaTh IpPHU BBINOJHEHUN YYEOHBIX 3aJaHUl Hay4yHO-TIONMYJSPHYIO JHUTEpaTypy
(u3MYECKOTO CoAepkKaHUs, CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT; BiajeTh
npuéMamMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALUU U3 OJHOWU 3HAKOBOU
CHCTEMBI B JIPYTYIO;

— co3JaBaTh M0/ PYKOBOJACTBOM Iejarora ¢ oOOCYyXJIEHHEeM IUIaHa paboThl KpaTKue
MUCbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE 2—3 MCTOYHHKOB HH(pOpMaLUU
¢u3nyeckoro conepkaHus, B TOM 4YHcle MyOIMYHO JedaTh KpaTKue CoOOIeHus
0 pe3yJibTaTax MPOEKTOB MM y4EOHBIX MCCIEIOBAaHUM; MPU 3TOM I'PaMOTHO HCIOJIb30BaTh
U3YYEHHBIH TIOHATHHMHBIM ammapaT Kypca (U3UKH, CONPOBOXAATh BBICTYIJICHHUE
MPE3EHTALNEN;

— TpU BBIIOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUI IOA PYKOBOJACTBOM IeAarora
pacripesienaTh OO0S3aHHOCTH B TPYIE B COOTBETCTBHM C IIOCTaBJIEHHBIMHU 3aJadyami,
CIIEUTH 3a BBIMOJIHEHHEM IlJIaHA JEHCTBUI, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKIIAJl B
JESATENBHOCTh TPYIIBI;, BBICTpaMBaTb KOMMYHUKATHBHOE B3aMMOJEICTBHE, YYHUTHIBas
MHEHHUE OKPYKaIOIIUX.

8 KUIACC
[IpenMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:
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OPHEHTUPOBATHCS B MOHATHUSAX U ONEPUPOBATH UMHU Ha 0A30BOM YpOBHE: Macca U pa3Mepbl
MOJIEKYJ, TEIUIOBOE [BMKCHHE aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHUS BEILECTBA,
KPUCTANINYECKUE W aMOp(HbIE Tesla, HACBHIIIEHHBIH M HEHACBIIICHHBIM map, BIaXKHOCTH
BO3[lyXa; TEMIIEpPAaTypa, BHYTPCHHSS DHEPrus, TEIUIOBOM JABUIaTelb; 3JIEMEHTapHBIN
JIIEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE I10JIe, NMPOBOAHUKH U AWDJIEKTPUKHU, IOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE I10JIE;

pasnuuaTh SIBICHUS IIOCJIE IIPEABAPUTEIBHOIO OOCYKAEHUS C IeAaroromM (TEmIoBOe
paciupeHue/cxarie, Terionepenada, TEIIOBOE PAaBHOBECUE, CMAYMBAHUE, KalMUIIPHbIE
ABJICHUsI, HCIApeHHe, KOHAEHCAlMs, IUIaBJICHHE, KpucTauln3auus (OTBEpIeBaHUE),
KMIIEHHE, TeIulonepeaaya (TeronpoBOAHOCTb, KOHBEKIIMS, U3IyYE€HUE); AIEKTpU3aLys Tell,
B3aMMOJCICTBUE 3apsoB, JEHCTBUSA JJICKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHUE,
B3aUMOJICMCTBUE MArHUTOB, JEHWCTBME MAarHUTHOIO IIOJISI Ha IIPOBOJHUK C TOKOM,
JIEKTPOMAarHuTHAsE WHAYKIMS) IO ONUCAHMI0O UX XapaKTepHBbIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh C IOMOUIbIO II€Jlarora IpOsBICHUE HW3YYEHHbIX (QU3MUECKUX SIBICHHUM
B OKpY’KaloIlleM MHUpE, B TOM 4Hucie (hU3MUYECKUe SBICHHS B INPHUPOJAE: MOBEPXHOCTHOE
HaTsDKEHHE WM KallWULIPHBIC SBJICHHWS B IPUPOJE, KPHUCTAIBI B IIPUPOJE, H3IIyYCHHE
ConnHna, 3amMmep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHera;
ANEKTPUYECKUE SIBIEHMUSI B aTMOC(epe, JIEKTPUUYECTBO >KUBBIX OPraHW3MOB; MarHUTHOE
nojie 3emid, Apeid MosiocoB, poiab MArHUTHOTO IMOJIA AJIS JKM3HM Ha 3emile, MOJISIpHOE
CUSIHHE; IpU OSTOM IHEPEBOAMTH NPAKTHUUECKYK 3aJadyy B Yy4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOMCTBA/IPU3HAKHN (PU3MUECKUX SBICHUM;

ONMCHIBATh 10/l PYKOBOJCTBOM Iiearora ¢ OOCYXJEHHEM IIJaHa paboThl H3y4YCHHbIE
CBOWCTBa Tel U (PU3UYECKUE SBICHUS, UCHOJB3Yys (hM3MUYECKHE BEIMYMHBI (TEMIIeparypa,
BHYTPEHHSS YHEPrus, KOJIUYECTBO TEIUIOTHI, YAEJbHAs TEIJIOEMKOCTh BEIIECTBA, yIEIbHAsS
TEIUIOTA IUIABJIECHUS, yJENbHas TEIIOTa NapooOpa3oBaHMs, YAeIbHAs TEILIOTAa CrOpPaHUs
TOIUIMBA, KO3((UIMEHT I0JIe3HOro JEHCTBHUA TEIUIOBOM MAalIMHbBI, OTHOCUTEIbHAs
BIQKHOCTh BO3JyXa, DJJCKTPUYECKHUN 3apsj, CHIA TOKAa, JJIEKTPHUYECKOEC HAIPsKEHUE,
COIIPOTHBJIEHUE NPOBOJHMKA, YAEIbHOE CONPOTUBJICHUE BELIECTBA, paboTa W MOIIHOCTh
ANEKTPUYECKOTO0 TOKA); IMpPH OINUCAHUU MPAaBWIBHO TPAaKTOBaTh C IIOMOIbIO Ilejarora
¢u3nyeckuif CMBICT MCIOJB3YEMbIX BEIUYMH, OOO03HAUYEHUS M EIUHMIBI (PU3MUYECKUX
BEJIMYMH, HaXOAUTh (POPMYIIbI, CBSA3BIBAIOIIUE TaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTHMMH
BEJIMYMHAMHU, CTPOUTH Ipa)UKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH;
ONpENeNIATh TI0CNIE IPEABAPUTEIBHOIO OOCYXKIEHHs € IIeJaroroM CBOMCTBa Tell,
¢u3nueckrue SBICHHS M MPOLECCHl, HCIOJb3YysS OCHOBHBIE IIOJIOKEHHUS MOJIEKYIISIPHO-
KUHETHYECKOW TEOpUM CTPOEHMsI BEIIEeCTBA, MPHUHIMUI CYNEprno3uluu Tmojed (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsija, 3akoH OMa Juld ydacTKa LENH, 3aKOH
IDicoyna—/lenya, 3aKOH COXpaHEHUs DOHEPIUM; IPU OTOM HAXOIUTh CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa M €ro MaTeMaTH4YeCKOE BBIPAKEHHE C OMOpOM Ha IHU(PpPOBbIE
o0pa3oBaTeNbHbIE PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM TeAarora (pusndeckue nporecchl U CBOWCTBA T€J, B TOM YUCIE
U B KOHTEKCTE CUTYallMi NMPAKTUKO-OPUEHTHPOBAHHOTO XApaKTepa, IPU MOMOLIU Ieaarora
BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH O0BSICHEHUE U3 1—2 JIOTMYECKUX LI1aroB
c onopoil Ha 1-2 M3yueHHBIX CBOWCTBAa (U3NYECKUX SIBJIECHUH, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiaTh THUIOBBIE pacyE€THBIE 3a4adyd B 1—2 JEHCTBHS C ONOPOM Ha alIrOpHUTM,
MIpe/IBAPUTENILHO pa300paHHBIH COBMECTHO C IMEJaroroM, MCHOJb3ys 3aKOHBI U (hOpMYIbI,
CBSI3bIBAONIME (PU3UUECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3aJauyd 3allUCHIBATh
KpaTKO€ YCJIOBHE, BBISIBJISATH HEJJOCTATOK JIaHHBIX JJIS PELIEHHS 3a7auu, BEIOUPaTh 3aKOHBI
(bopMmyIbl, HEOOXOIUMBIE JUIs €€ pelieHus], TPOBOJUTh PAacUEThl U CPABHUBATH MOIyYEHHOE
3HaYeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMH JIaHHBIMH;
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UMETh MPEACTaBICHUE O MpobiieMax, KOTOPhIE MOXKHO PEIIUTh MPU IMOMOIIM (PU3UIECKUX
METOZOB IIOCJIE€ MPEABAPUTEILHOTO OOCYXIEHHUS C IEeAaroroM; HCIONb3ysl OIUCAHHE
HCCIICOOBAaHMA, BBIACIIATL IMPOBCPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTDH
HopsiiKa MPOBEACHUS UCCIIeI0OBAHNUS, 1€1aTh BbIBOABI;

YMETh HaxXOJHUThb C HCIOJb30BaHHWEM LU(POBBIX 00pPA30BATEIBHBIX PECYPCOB OMBITHI IO
HaOIIOACHNIO (PU3UYECKHX SBICHUN WIH (PU3MUECKUX CBOMCTB TeJ (KaMILUISIPHBIC SBICHHUS,
3aBUCUMOCTh [JaBJIEHUS BO3[yXa OT ero oObEMa, TeMIlepaTypbl; CKOpPOCTH IIpolecca
OCTBIBAaHUS/HArPEBaHUS TpPH  M3IYyYCHHMH OT IBeTa  H3IyYarolleil/moriomaronen
IIOBEPXHOCTU; CKOPOCTb HCIAPEHHs BOJbl OT TEMIEpaTypbl >XKMIKOCTH M IUIOMAAU €€
MIOBEPXHOCTH; DJIEKTpU3aluusi TE€I U  B3aUMOJCHCTBUE JJIEKTPUUECKUX  3apsi/IOB;
B3aUMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB, BHU3yalu3allisi MarHUTHBIX MOJIEH MOCTOSHHBIX
MAardHuToB, I[CﬁCTBHSI MAarauMTHOI'O I10JIsI Ha ITPOBOJHUK C TOKOM, CBOMCTBa QJICKTpOMArHura,
CBOWCTBA  3JIEKTPOJBUIATENIl IOCTOSIHHOTO TOKa): (hOpMYJIMpOBaTh IpOBEpsSEMbIe
IPEANONIOKEHUS, COOUPATh YCTAaHOBKY M3 IPEJIOKEHHOIO 00OpYyJOBaHHS C ONOpPOH Ha
CXEMY; OIUCHIBAThH XOJ OINbITa U (OPMYJINPOBATH BBIBOJIBI [10]] PYKOBOJCTBOM I1€arora;
HUMCTh MPCACTABJICHUA O U3MCPCHHU TCEMIICPATYPHI, OTHOCHUTEIBHOM BIaXXHOCTH BO3/1yXa,
CHJIBl TOKa, HaOpsOKCHUA C HCIIOJIB30BAHUCM aHaAJIOIr'OBBIX HpI/I60p0B U JAaTYHUKOB
¢u3nYecKux BEIMYMH; IPU IOMOIIM IeJarora CpaBHUBATh pPe3yJbTaTbl HU3MEPEHUH C
y4€TOM 33JaHHOM a0COIOTHOW MOTPEIIHOCTH;

IIPOBOJIUTH COBMECTHO C II€AAaroroM HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (pusnueckont
BEIMYMHBI  OT  JPYrod  C UCHOJb30BAHMEM IMpPSIMbIX  HM3MEpeHHH  (3aBUCHUMOCTb
COIMPOTUBJICHHUA MMPOBOAHUKA OT €ro JJIMHBI, IIOMAANU IMMOIICPEUYHOTO CCUCHUA U YACIIBHOT'O
COIIPOTHBIICHUS] BELIECTBA IPOBOAHMKA; CHJIBI TOKA, MIYLIEr0 4Yepe3 NPOBOAHUK, OT
HaIpsDKEHUs Ha IIPOBOJHHMKE; MCCIEIOBAaHHME IOCIEN0BATEIbHOIO U IApaJlJIeIbHOTO
COEJMHEHUI IPOBOJHHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAaHOBKY U
BBIIIOJHATh HM3MEPEHHUs O]l PYKOBOJCTBOM II€Jarora, cjienysl NpeasioKEHHOMY IUIaHY,
(buKkcupoBaTh pe3yJabTaThl NOJYYEHHOM 3aBUCHUMOCTH B BUJE TaOJIUI] U IpaHKOB, J1€1aTh
BBIBO/IBI IO Pe3yJIbTaTaM MCCIIEJOBAHHS MOCIIE 00CYKAECHUS C TIejarorom;

COOTHOCUTb KOCBEHHBIE HU3MEpEHUs (QU3MUECKUX BeIMYUH (yJelbHass TeII0EMKOCTh
BEIIECTBA, CONPOTUBJIEHUE NMPOBOAHMKA, pabOTa W MOIIHOCTb JIEKTPUUYECKOI'O TOKAa): C
MTOMOMIBIO TeJarora MjiaHupoOBaTh U3MEPEHHs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cliefysl MPeAIOKEHHON NHCTPYKIIMH, U BBIYUCIISATh 3HAUEHUE BETUYHHBL;

coOJIroAaTh MpaBuiia TEXHUKH O€30MacCHOCTH MpU padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM
[0CJIE MPEJBAPUTEIIEHOTO 00CYKAECHNUS C IEAArOroM;

COIIOCTABJIATh C TIOMOIIBIO TME€Jarora MPUHLUUIBI ACHCTBUS M3YYEHHBIX HPUOOPOB
U TEXHUUYECKUX YCTPOWCTB C OMOPOH Ha MX OMHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS
JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUHK AICKTPUUIECCKOM
SHEPIUH, EKTPOOCBETUTEIbHbBIE PUOOPHI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI (TPUMEPBI),
ANEKTPUYECKUE MPENOXPAHUTENH; FIEKTPOMArHUT, JIEKTPOABUIaTEeNlb MOCTOSIHHOIO TOKA),
UCMOJb3Yysl METOANYECKHE MaTepHalibl O CBOMCTBAaX (M3UUECKUX SBICHUNA U HEOOXOIUMBbIe
¢u3nyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh I0CJe IPeABAPUTEIHLHOIO 00CYXKIEHUS C MEearoroM MpocThle TEeXHUYECKHe
yCTpOiiCTBa M H3MEpUTENbHbIE NPUOOPHI [0 CXEMaM U CXEMaTUYHBIM pPHCYHKaM
(PKUAKOCTHBI TEPMOMETpP, TEPMOC, IMCHUXPOMETP, THIPOMETP, JBUTaTelb BHYTPEHHETO
CrOpaHMsl, DJEKTPOCKOI, pPEOCTaT); COCTaBIATh CXEMbl JJIEKTPHUUECKUX Ienedl ¢
MIOCJIEIOBATENbHBIM M IApaUICNbHBIM COEIUHEHUEM DHJIEMEHTOB, COOTHOCS YCJIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTIel;

MIPUBOJIUTH MPUMEPBI/HAXOAUTHh HH(OPMALIUIO O MPUMeEpPax MPaKTUYECKOr0 UCIOIb30BaHUS
¢u3n4YecKux 3HAHWA B TOBCEIHEBHOW >KU3HU s oOecrnedeHus O€30MacHOCTH Mpu
oOpaileHud ¢ MNpudOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3/10pOBbS
U COOJIOZICHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKpYXKalolei cpene;
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OCYIIECTBIIATH C MOMOIIBIO MEAarora Mouck nHGopmMauu GU3nIecKoro CoAep KaHus B CETH
WHTepHeT, Ha OCHOBE HUMEIONIMXCA 3HAHUW M IyTEM CPABHEHMS JONOIHHUTEIBHBIX
MCTOYHUKOB BBIJICNIATH HH(POPMAIIUIO, KOTOPAs SIBJISETCS POTUBOPEUNBOI UM MOXKET OBITH
HEJIOCTOBEPHOI;

UCTOJIb30BaTh MpPHU BBHIOJHEHUH Y4YEOHBIX 3aJaHUil OTOOpaHHYIO IEJaroroM Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJIEpXKAHMS, CIIPABOYHBIE MaTepHajbl, PECYpChI
cetu UHrepHer; Bnagerp npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus
uHbOpMAlMM W3 OJHOM 3HAKOBOH CHCTEMBI B JpPYIryl0 C ONOpPOW Ha aIrOpUTM H
YTOYHSIOLIME BOIIPOCHI N1€JArora;

co3llaBaTh O] PYKOBOJCTBOM IleAarora ¢ OOCYXXJAEHHEM IulaHa paOoThl MHCbMEHHBIE U
KpaTKHe YCTHbIE COOOIIeHus, 0000mas HHPOPMAIUI0 U3 HECKOJIbKUX HCTOYHHKOB
(bu3n4ecKoro coiep)kaHus, B TOM 4Mcie IMyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHON
WIM HCCIEN0BATENIbCKON AESITEIbHOCTH; MPU 3TOM I'PAMOTHO HCIOJB30BaTh H3YYEHHBIH
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIUICHUE NPE3eHTALUeH;

IpYU BBIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3NYECKUX MPOIECCOB IMOJ
PYKOBOJCTBOM II€Jlarora paclpeneisiTh O0O0A3aHHOCTM B TPyNIE B COOTBETCTBUU C
IIOCTABJIEHHBIMU 33/1a4aMM, CJIEIUTH 3a BBINOJIHEHHUEM IlIaHa JEHCTBUI U KOPPEKTUPOBATh
€ro, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTh TPYIbI; BBICTPaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJAECHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(DIUKTHI.

9 KJIACC

[IpenmerHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y

o0yyJaromuxcs yMeHuil:

OpPHEHTHUPOBATHCS B MOHATHUSIX U ONEPUPOBATH MU Ha 0a30BOM YpOBHE: CHCTEMa OTCYETa,
MaTepuajibHas TOYKA, TPACKTOPUS, OTHOCHTEIBHOCTb MEXAaHWYECKOTO JBIIKEHHUS,
nedopmarust  (ympyrasi, IJacTHuYecKas), TPEHHUE, YEeHmpOCmpeMumelbHoe YCKOpeHue,
HEBECOMOCTh M TEPErpy3KH; IEHTP TKECTH; aOCOIIOTHO TBEPAOE TEJNO, IEHTP THKECTH
TBEPAOrO TeElla, pPaBHOBECHE; MEXaHUYECKUE KOJIeOaHWs U BOJHBI, 3BYK, HH(Pa3BYK
U YIbTPa3ByK; JJIEKTPOMArHUTHBIE BOJHBI, INKaja DSJEKTPOMATHUTHBIX BOJIH, CBET,
OJU30PYKOCTh U JAJTBHO30PKOCTb, CHEKMpbl UCHYCKAHUA U nocioweHus; anbga-, 6erta- u
raMMa-Hu3JIydeHHs], N30TOIBI, sIIepHAst JHEPTeTHKA,

COOTHOCHTb SIBJIEHUS MOCJIE MPEABAPUTEIHLHOIO 00CYKIAEHUS C MeJaroroM (paBHOMEpPHOE U
HEpaBHOMEpPHOE  NPSAMOJIMHEHHOE  JABMKEHHE, pPaBHOYCKOPEHHOE  MNPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TaJicHHE TeJ, pPAaBHOMEPHOE [BW)KCHHE TI0 OKPYXHOCTH,
B3aMMOJICHCTBHE TeJl, peaKTUBHOE JIBWXKEHME, KoJeOaTelbHOe ABMKEHHE (3aTyXarollue U
BBIHY)KJICHHbIE KOJIeOaHWs), PpE30HAHC, BOJHOBOE JIBIDKEHHWE, OTpaK€HHE 3BYKa,
NpSIMOJIMHEIHOE pacpOoCTpaHEeHUe, OTPAKEHHUE U MPEJIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE
OTpa)KEHHE CBETA, Pa3JIOKEHUE OEJIOr0 CBETa B CIEKTP M CI0KEHUE CHEKTPAIBHBIX IBETOB,
JMCTIEpPCUsl CBETa, €CTECTBEHHAs PaJHMOaKTUBHOCTh, BO3SHUKHOBEHHE JIMHEWYATOro CIEKTpa
W3IYYCHUsI) 110 ONHCAHWIO WX XapaKTEepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh C TIOMOIIBIO TI€Iarora IMpOSBICHWE W3YUYEHHBIX (QH3MUECKUX SIBICHHH
B OKpY’KaromeM Mupe (B TOM 4ucie (U3NYECKHe SIBICHUS B IPUPOJIE: PUIUBBI U OTJIHBEI,
nBwkeHue 1iaHeT CONHEYHOH CHCTEMBbl, PEaKTUBHOE JBM)KEHHE >KHUBBIX OpPraHU3MOB,
BOCTIPUSITHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHHE, CEHCMHUYECKHE BOJHBI, IIyHAMH, 1XO,
[[BETa TeJ, ONTHUYECKHE SBJIECHUS B TNPUPOJAE, OHOJOTHYECKOe JEHCTBHE BUAMMOTO,
YIbTPa(QHUOIETOBOTO U PEHTTEHOBCKOTO HM3TyUYEHUN; €CTECTBEHHBIM PaMOAKTUBHBIN (HOH,
KOCMHMYECKHE JIY4d, paJAMOaKTHUBHOE W3Iy4eHHE TPUPOJHBIX MHUHEPAIOB; JEHCTBHE
pPaIMOAKTHBHBIX H3JIyY€HUH Ha OpraHWU3M 4YeJlOBeKa), MPH OITOM TIOA PYKOBOJICTBOM
nejarora IepeBOAMTh IMPAKTHUYECKYI0 3a/Jady B Y4eOHYIO, BBIJICNATH CYLIECTBEHHBIE
CBOMCTBA/MPU3HAKN (PU3UUECKUX SBIICHUII;
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OINMMCBHIBATh TOJ PYKOBOJCTBOM Ielarora ¢ OOCYKJACHHEM IulaHa palOThl H3Y4YEHHBIC
cBOMcTBa Tenm M (U3MYECKUE SBIICHUS, HUCIONB3Yd (U3NYECKUE BEIUYUHBI (CpelnHss U
MT'HOBEHHAs CKOPOCTh Te€jla MPH HEPaBHOMEPHOM JBM)KCHUH, YCKOpEHHE, MepeMelleHue,
MyTh, YIJIOBas CKOpPOCTb, CHJIAa TPEHUS, CUJIa YIPYroCTH, CUJIA TSKECTH, YCKOpPEHHE
CBOOOJHOTO MAaJCHHs, BEC Tella, UMIYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHHYecKas paboTa u
MOIIIHOCTb, MOTEHLMAJIbHAs DSHEPTUs Tejla, MOJIHATOTO HaJ MOBEPXHOCTHIO 3EeMIIH,
MOTEHIMAJIbHAsI DHEPTUS CKATOU MPYKUHBI, KHHETUYECKAsk SHEPTHsL, TIOJIHAS MEXaHUYecKast
SHEprusi, MepHoJ U YacToTa KojeOaHUM, UIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOpPOCTh CBETA, MOKA3aTellb MPEJIOMIICHHUS CPEllbl); MPU OMUCAHUU C MOMOILIBIO YUUTEIs
MPaBWIbHO TPAKTOBATh (PU3UYECKHII CMBICT HUCHOJIb3YEMbIX BEIMYMH, OOO3HAYCHHS U
eNUHUIBl (U3MYECKUX BEJIWYHMH, C ONOPOM HAa METOJMYECKUX MaTephaj HaxOIUTh
(GbopMyIibl, CBSI3BIBAIOLINE JAHHYK (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIWYHMHAMH,
CTPOUTH TPAPUKH N3YUYEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIHYHH;

XapaKTepu30BaTh IOCJIE MPEABAPUTEIHLHOTO0 OOCYXKICHHS C IeJaroroM CBOWCTBa Tedl,
¢u3nueckue SBICHHS M MPOLIECCHl, HCIONB3YyS 3aKOH COXPAHEHUS OHHEPruH, 3aKOH
BCEMHPHOTO TATOTEHUS, MPHHLIUN CYNEPHO3ULUU CUJI, HPUHIUI OTHOCHTEIbHOCTU
lanunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMIJICHHUSI CBETa, 3aKOHBI COXPAHEHHUsS 3apsI0BOIO M MAacCOBOTO YHCEN MPH SIEPHBIX
peaKkuusx; Mpyu 3TOM HaXOAHUTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €0 MaTeMaTHYECKOe
BBIpa)XEHHUE C OMOpOii Ha U (pOBEIE 0Opa30BaATENBHBIE PECYPCHI;

COOTHOCHUTB IOJ] KOHTPOJIEM Tefarora (puandeckue mporecchl U CBOWCTBA TE, B TOM YUCIE
U B KOHTEKCTE CUTYaIlHil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPU TOMOIIU
nejarora MPUYUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3 2—3 JIOTHYECKUX
IaroB C OMopoil Ha 2—3 U3y4EeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, (PU3HMUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

pelars TUMOBbIE pacuy€THble 3a7ayd B 1-2 JecTBHS ¢ OMOpPOM Ha aluroOpuTM,
MpEeIBAPUTENILHO  Pa300paHHBII COBMECTHO C, WCIIOJB3yd 3aKOHBl U  (HOPMYIIBI,
CBSI3BIBAIOIINE (PM3UYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3a/1a4M 3aIlMCBHIBATh
KpaTKO€ yCIIOBUE, BBISIBISITh HEJOCTAIOIINE MIIM U30BITOYHBIC IaHHBIE, BBIOUPATH 3aKOHBI U
dbopMynbl, HEOOXOAUMBIE UIS PEHICHUS, MTPOBOIUTH PACUYETHI M OLIEHUBATH C TTOMOIIBIO
YUUTENS pEATUCTUYHOCTh MOTY4E€HHOTO 3HaUeHUs (PU3NUYECKOI BETMUNHBL;

UMEThH TIPEJICTABICHUE O MpobiieMax, KOTOPBIE MOYKHO PEIIUTh MPU MOMOIIN (PU3HUYECKIX
METOIOB; WCIOJb3ys OMUCAHWE WCCIICAOBAHUS, MOCIE MPEIBAPUTEILHOTO OOCYKICHHS C
MI€/1ar0roM BBIIENATH MPOBEPSieMOe MPEANONI0KEHUE, OLEHUBATh MPAaBUIBHOCTh MOPSIKA
MIPOBE/ICHUS MCCIIEOBAHMUS, JIENaTh BBIBOJIBI, HHTEPIPETUPOBATH PE3YIbTAThl HAOIOCHUN
Y OTIBITOB;

YMETh HAaXOIUTh C HCIOJB30BaHWEM NU(POBBIX 00pa30BATEIBHBIX PECYPCOB OMBITHI IO
HaONOIeHNI0 (PU3MYECKUX SBJIEHUN WIN (PU3MUECKUX CBOMCTB Ten (M3ydyeHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHa COXpAaHEHWs] SHEPrHM; 3aBUCUMOCTh IepHoa KosieOaHuH
NPY)KHHHOTO MAasiTHUKA OT MAacChl Tpy3a M JKECTKOCTH TPYXHHBI M HE3aBHUCUMOCTH OT
aMIUTUTY/Abl MalbIX KoJeOaHWH; NpsIMOJMHEMHOE pacHpOCTpaHEHUE CBETa, pa3iokKeHUe
0eroro cBera B CHEKTP; U3YYEHHE CBOWCTB M300pakKEHUs B IUIOCKOM 3€pKaje M CBOWCTB
n300pakeHusl TpeaMeTa B coOuparouleld JuH3e; HaOJroJeHUE CIUIONIHBIX M JIMHEWYaThIX
CIIEKTPOB M3IyYEHHUS): CaAMOCTOATEIbHO COOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa
0o0OpyZIOBaHUSI C OINOPOM Ha CXeMy; ONMCHIBaTh XOJl OMNbITA MU €ro pe3yJbTaThl,
(GbopMyITHpPOBAThH BBIBOJIBI ITO/I PYKOBOJCTBOM II€Iarora;

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEpHUIO MPSAMBIX U3MEPEHUH, ONpeeNsis cpeHee 3HaUCHHe
HU3MEpSEMO BEIHYUHBI (oKycHoe paccmosnue cobuparowell auH3vl); 00OCHOBHIBATH
BBIOOp crtoco0a U3MEPEHMSI/M3MEPUTETHHOTO TTPHOOPa;

MIPOBOJIUTH COBMECTHO C IEJAaroromM HccieloBaHHE 3aBHCUMOCTEH (M3MYECKUX BEIWYMH
C UCTIOJIb30BaHUEM MPSMBIX  W3MEPEHUil  (3aBUCUMOCTb MYTH OT BpEMEHM NpHU
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PaBHOYCKOPEHHOM  JBIDKEHHMH 0€3 HayaJbHOM CKOpPOCTH; Tepuoja  KoJjeOaHHid
MaTEeMaTHYeCKOr0 MasTHUKA OT JUIMHBl HUTHU; 3aBUCUMOCTH yIJIa OTPAXKEHHsI CBETA OT yIJia
MaJICHUS. U yIJIa MPeJOMJICHHUS OT yrila MaJeHus): Mmocie 00CYKACHHUS MO PYKOBOJICTBOM
nejarora IJIaHUPOBATh HCCIIEAOBAaHHE, COOMpPATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTAThl
MOJTyYCHHOM 3aBUCHUMOCTH (M3UYECKUX BEIWYMH B BUAE TaOIUI U TrpaduKoB, AETaThb
BBIBO/IbI T10 PE3yJIbTAaTaM UCCIIEI0BaHMS;

COOTHOCHUTH KOCBEHHBIC M3MEPEHUs (PU3MUECKUX BETHUUH (CPEIHSAS CKOPOCTh U YCKOPEHUE
Tela IpPU PABHOYCKOPEHHOM JBM)KEHHM, YCKOPEHHE CBOOOIHOIO MaJAeHMs, KECTKOCTb
NPY>XKUHBL, KO3()PHUIHUEHT TPEHUS CKOJIBKEHUS, MEXaHU4ecKasi padoTa ¥ MOIIHOCTh, YaCTOTa
U nepuos KojeOaHMi MaTeMaTH4eCKOro W MpPY)KMHHOTO MAasTHUKOB, ONTHYECKass CHJIa
coOuparomield JIUH3bI, PAJAUOAKTUBHBIA (OH): C TIOMOMIBIO TIeJarora IUTAHUPOBATH
U3MEpEHUs; coOupaTh HKCIEPUMEHTAIBbHYIO YCTAaHOBKY U BBIIOJHATH U3MEPEHUs, Clenys
NPEUIOKEHHOW HMHCTPYKIMH;, BBIUUCIATH 3HAUCHHE BEJIWYMHBI W aHAJIM3HPOBATH
IIOJIyYEHHBIE PE3yJIbTAThl C Y4ETOM 3aJaHHOM MOTPELIHOCTH U3MEPEHUH;

co0uroIaTh MpaBMIIa TEXHUKK 0€30MacHOCTH Ipu padoTte ¢ 1abopaTopHBIM 000pyI0BaHUEM
ocJye MpeaBapUTEIbLHOTO 00CYKACHHUS C MEAaroroM;

COIIOCTABJISATh C IIOMOIIbIO II€Aarora OCHOBHBbIE IPU3HAKU H3YYEHHBIX (PU3MUYECKUX
MoJiesiel: MaTepualibHas TOUKa, aDCOMIOTHO TBEPJIOE TEJIO, TOUCUHBIH UCTOYHHK CBETA, JIyY,
TOHKasl JINH3a, IUIAaHETapHAash MOJIENIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO sIJJpa C OMOPOM
Ha METOJIMYECKHUE MaTepHaIbl;

XapaKTepu30BaTh MOCIE MPEIBAPUTEIBHOTO 00CYKICHHS C TIeIaroroM MPUHIIMIIEI JEHCTBUS
M3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHHS (B TOM YHCIIE:
CIMJIOMETp, JAaTYUKHM MOJOXKEHUS, PACCTOSHUSI U YCKOPEHHs, pPaKeTa, 3XOJOT, OYKH,
nepuckomn, (QoToanmapar, ONTUYECKHE CBETOBOBI, CIIEKTPOCKOIN, JIO3UMETp, Kamepa
Bunbcona), ucnonb3ys nudpobie 00pa3oBaTesbHbIE PECYPCHI;

WCIOJIB30BATh IO/ PYKOBOACTBOM II€Iarora CXeMbl M CXEMaTHYHBIC PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIBHBIX MPHOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPHU
peleHny y4eOHO-IIPaKTHYECKUX 3ajiay; ONTUYECKHE CXEMBbI Ui IOCTPOEHUS N300pakeHH
B INIOCKOM 3€pKajie U cOOMparoIeil JIH3e;

MIPUBOANTH NMPUMEPHI/HAXOAUTh HH(POPMAIIUIO O TIpUMEpPaX MPAKTUYECKOTO UCIOIb30BAHUS
¢u3nyeckux 3HAHUW B TOBCEIHEBHOW MHU3HU JJs oOecredeHus Oe30MacHOCTH IpU
oOpamieHUn ¢ TpuOOpaMH W TEXHUYECKHMMH YCTPOHCTBAMH, COXPaHEHHS 3I0POBBS
U COOJIOJICHHS HOPM 9KOJIOTHYECKOTO MOBE/IEHUS B OKpYXKarolleil cpene;

OCYIIECTBIISITH TOJT PYKOBOJICTBOM TIejarora IOWCK WHpopManuu  (Hu3mdeckoro
colepkaHusi B ceTH VIHTEepHET, caMoCTOATeNbHO (OpMyIupysi TOMCKOBBIM 3ampoc,
HaXOJUTh MYTH OIpEeJe]IeHUs] JOCTOBEPHOCTH IMOJYYEeHHOH HMH(POpPMAlMd Ha OCHOBE
MMEIOIINXCS 3HAHUH U JIOTIOJTHUTEBHBIX HCTOYHUKOB;

UCMOJIb30BaTh MpPHU BBINOJHEHWU Y4YEOHBIX 3aJaHUi OTOOpaHHYIO IeJaroroM Hay4yHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJEpI)KaHHs, CIPABOYHBIE MaTE€pPHalbl, PECYpPCHI
cetu UHTepHer; Bmagerh npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus
nH(poOpMallMd M3 OJHOM 3HAKOBOM CHCTEMBl B JIpYyryl0 C OINOpPOH Ha alropuT™M M
YTOUHSIOLIME BOMPOCH MEIarora; co3/iaBaTh MoJi pyKOBOACTBOM Ie/larora ¢ 00CyxJIeHHeM
TuTaHa paboThl MUCHbMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE MH(POPMAIINU U3 HECKOIBKUX
HCTOYHHUKOB (PM3UYECKOTO COJEpkKaHUs, MyOIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHON
WIM HUCCIEI0BATEIbCKONW JEATENIbHOCTH; TMPU 3TOM TI'PaAaMOTHO HCIIOJIb30BaTh HM3YYEHHBIN
MOHATUIHBIN ammapar W3y4aeMoro pasfena (U3WKH W COMPOBOXIATh BBHICTYIJICHHUE
Ipe3eHTaIuel ¢ ya€ToM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnueckoe MJIaHUPOBAHHME W KOJIMYECTBO YacOB, OTBOJUMBIX HAa OCBOCHHE KaXKJIOM TEMBI
yuebHoro npenmera «@usukay dDenepanbHON aTanTHPOBAaHHONH OCHOBHOM 00Opa30oBaTENbHOM MPOrpaMMBbI
OCHOBHOTO 00IIero 00pa3oBaHusi 00yUJaIOUINXCS C 3a/IePKKOI ICUXUYECKOTO Pa3BUTHS, B LI€JIOM COBIAAIOT
C COOTBETCTBYIOIIMM pasaenoMm @DenepanbHoil paboueil mporpammbl yuyeObHoro mnpeamera «Dusnka»
o0Opa3oBaTebHON IpOorpaMMbl OCHOBHOTO oOmiero obpaszoBanus. [Ipum srom Opranusanus BIpaBe cama
BHOCHTh H3MEHEHHs B COJIEp)KaHHE M paclpelelieHHe y4eOHOro Marepuaja Mo rogam oOydeHus, B
MOCJIEZIOBATEIBHOCTh M3yYEHUSI TEeM M KOJIMYECTBO YacOB Ha OCBOEHHUE KaXKIOM TeMbl, OIpeleeHue
OpraHu3aoHHBIX (GopM oOydeHus U T.1. OOOCHOBAaHHOCTh JTAHHBIX U3MEHEHUH ONpeIeseTcs] BRIOpaHHBIM
oOpazoBarenbHON  opranuzauued YMK, UHIMBUAYaNbHBIMH TMCUXO(U3HUUECKUMH  OCOOCHHOCTAMU
KOHKpeTHbIX oOyuatomuxcs ¢ 3IIP, creneHpo yCBOGHHOCTH UMM YUEOHBIX TeM, PEKOMEHALUSIMU 110 0TOOpY
U ajianTtanuu yyeOHoro Marepuana rno ¢pusuke, npeacraBieHHbIMU B [IosiCHUTENBHOM 3anucKe.

7 KIIACC (68 4)
TemaTuveckuii OcHoOBHbIE BU/bI 1eSITEIBHOCTH Y4alHXCS
OcHoBHOe coJep:KaHue N .
0,10k, TEMA (Ha ypoBHe y4eOHBIX AeiicTBHI)
Paszpnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:Kaowero mupa (6 4)
duzuka — ®usnka — Hayka o npupoze. SBieHus | BrisBieHHe OCHOBHBIX pa3IMyuMii MPU MOMOUIM Nefarora

HayKa 0 pupoje
(2w

npupons  (MC®). ®usndeckue ABICHHS:
MEXaHWYECKHE, TEIUIOBBIE, 3JIEKTPUYECKHE,
MarHuTHEIE, CBETOBBIE, 3BYKOBEIE.

MECXKIY (1)I/I3I/I‘ICCKI/IMI/I 1 XUMUYCCKMMU NPEBPAlICHUAMU
(MC — xumus).

PacnozHaBanue U Kinaccudukanus nociae 00CyKICHHS ¢
NeJaroroM Mpd I[OMOIIM  HABOASAIIUX  BOIPOCOB
¢Gu3nUecKuX  SIBICHHHA: MEXaHWYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX M CBETOBBIX.

HaGmonenue w onucanue (U3MUECKUX SIBJICHUH Ha
6a30BOM ypOBHE.

duzuyeckne
BeJIMYUHBI (2 1)

®dusnueckue  Benu4yuHbl.  M3MepeHue
(busngeckux BEIUYHH. Qusuueckue
npubopel®  Ioepewnocms usmepenuil.
MexnyHapoaHas CUCTEMA €TUHUIIL.

ﬂemoucmpauuu7

1. MexaHuueckue, TETJIOBBIE,

JIEKTPUYECKHE, MarHUTHBIE, CBETOBBIE
SIBTICHUSL.

2. ®uznueckre HpUOOPH W TIPOLELypa
NPSMBIX HM3MEPEHHH aHaJIOTOBBIM U
TU(PPOBEIM TIPHOOPOM.

Jabopamopnvie pabomul u onvimol.

1. OmnpeneneHre  UEHBI  JIGJICHUS

H3MEPUTENBHOrO Tpubopa  (MCHOIB3yA

TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. W3mepeHue paccTosHU.

3. W3mepenne 00bEMa IKHIKOCTH U

OmnpezneneHue NPH MOMOIIM TEAarora IEHbl eIeHUS
IIKaJIbl U3MEPUTEILHOTO MPUOOpa.

W3mepenne mo obpasily moJ pyKOBOACTBOM Iiefarora
JUHEHHBIX pa3MEepoB TeI U IPOMEXKYTKOB BPEMEHH C
y4€TOM MOrPEUIHOCTEN.

W3mepenne mo obpasily moJ pyKOBOACTBOM Iiefarora
00BEMa JKUIKOCTH U TBEPIOTO TeNa.

N3mepenne mo oOpasiy IOA PYyKOBOJCTBOM Hejarora
TEMIIEpaTyphI MIPU IIOMOIIH KHIKOCTHOTO TEPMOMETPA U
JIaTYNKa TEMIIEPATYPBhIL.

BeimonHeHNe  HECTIOXKHBIX TBOPUECKMX 3aJaHuil  C
OTIOpOH Ha aNTOPUTM, MPEABAPUTEIHHO pa300paHHBIN C
MIe1aroroM I0 MOUCKY CIIOCOOO0B M3MEPEHHs HEKOTOPBIX
¢u3MUecKnX XapaKTepUCTHK, HANpHMEp, pa3MepoB
ManblX OOBEKTOB (BOJOC, TIPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OONBIINX PACCTOSHUM, MAJBIX MPOMEKYTKOB
BpeMmeHu. OOCyXIeHHE PeATIaraeMbIX ClIOCO00B.

> MC — snementst COJIepIKaHHs, BKIFOYAIOMNE MEXIIPEIMETHBIE CBSI3H, KOTOPBIE MOAPOOHEE paCKPHITH B TEMaTHIECKOM IIAHUPOBAHUML.
6 KypcuBom 0003HaueH yueOHbIN MaTepual, KOTOPbIH H3ydaeTcs, HO He BBIHOCUTCS Ha IPOMEKYTOUYHYIO U HTOTOBYIO aTTECTaIHIO.

7 Bce J[lemoncrpammu u JlaboparopHsle paboThl, THpeNCTaBICHHBIE B COACPXKAHMH, JOMyCKaeTcs (MOXKHO) MPOBOJWTH, HCIIOIb3YS

MH(GOPMaIIMOHHBIE U 3JIEKTPOHHBIE TEXHOIOTHH (LM POBbIe 00pa30BaTENbHBIC PECYPCHI).
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TBEPAOTO Tea.

4, Onpedenenue  pasmepos  MAblx
mei.
5. W3mepeHue  Temmepatypel — IpU

MOMOIIM KUIKOCTHOTO TEPMOMETpA |
JaTYNKA TEMIIEPATYPBHI.

6. Ilposedenue  uccnedoganus  no
npogepke 2unomesvl. OAILHOCHb NONEMA
Wapuxa, — NYWEHHO20 — 20PU3OHMATILHO,
mem Gonvute, uem HoabULe BbICOMA NYCKA.

EctecTBeHHO-
HAYYHBIA MeTO/
no3HaHus (2 4)

Kak (l)I/I3I/IKa " Apyrue €CTCCTBCHHLIC

HAYKH M3Y4alT OpUpoay. Ecmecmeento-
HAyuHulll MemoO NO3HAHUA. HAOMOOeHue,

nocmaHoeKa HAYYH020 sonpoca,
6bI0BUIICEHUE 2UNOME3, IKCNEPUMEHmM  NO
nposepke a2unomes, obvACHeHue
HAOII00AeMo20 SG/IeHUAL. Onucanue

Qusuueckux AGNEHUT C NOMOWBIO MOOeNel.

[Tpeamet 1 MeTOABI HUZHUKH.
JHemoncmpavuu
1. Omnpenenenne NOTpenIHOCTH
JKCIEpUMEHTA.

BoiiBrkeHHe  TUNOTe3  TOCHe  IpeABAPUTEIHHOTO
O0OCYXXIEHUsI C TIEeAaroroM, OOBSCHSIOIIUX IPOCTHIE
SIBJICHUS, HaTIpUMeEp:

— IoueMy  OCTaHaBIIUBAaeTCA
TOPU30HTATILHOM MOBEPXHOCTH TEJIO;
—Io4YeMy B JKapKyl0 IIOTOAy B CBETJIOW OIEXkKIe
[IpOXJIaJHEN, YeM B TEMHOM.

Br16op croco6oB IpoBepKr TUIOTE3 U3 MPEII0KEHHBIX
MeIarorom.

HaGmonienue npeuiosKeHHBIX IEAaroroM HCCIIeOBAHUH
MO0 TpoOBEpKe KaKOW-IMOO THUMOTE3bl, HAIPUMEp:
JTAJIBHOCTH MOJETa IIapuKa, MyIIEHHOT0 TOPH30HTAIBHO,
TeM Oouiblle, YeM OoJIbIIe BBICOTA MTyCKa.

IlocTpoeHne COBMECTHO C MEJAaroroM MpPOCTEHIINX
Mojeneld (pU3MYECKUX SBICHUI (B BUJE PUCYHKOB HIIU
CXeM), HallpuMep MaJieHHe MpeaMeTa; MpsMOJIMHEeHHoe
pacIpocTpaHeHHE CBETA.

JABMKYIICCC o

Paspen 2. IlepBoHayaibHble CBeJJeHUS O CTPOEHMH BeliecTBa (5 4)

Crpoenue
BemecTBa (1 u)

ux  pasmepul.
Juckpemnoe cmpoerue 6eujecmad.

CrpoeHre BemecTBa: aTOMBI U MOJIEKYIIHI,
Onvimbl,  doKasviearowue

8
Jlabopamopnwvie pabomot u onvimaul .
1. Ouenka pgmamerpa aroMa METOJIOM

Ha6J’IIOI[CHI/Ie 1 UHTCpHOpEeTausa COBMECTHO C II€AaroromMm
OIIBITOB, CBUACTCIILCTBYIOIIUX 00 aTOMHO-
MOJICKYJIAIPHOM CTPOCHUHA BCIICCTBA: OIIBITBI
C PaCTBOPCHUCM PA3JIMIHBIX BCIICCTB B BOAC.

OI_leHKa IIpy IMOMOIIHN TEXHOJIOTHISCKON KapTbl pa3MepoOB

pAI0OB (c WCTIOJNB30BAaHUEM | aTOMOB H MOJIEKYJ C FWCIOJBb30BaHHEM (oTorpadmuid,
¢dororpaduii). MOJTy4EHHBIX HA aTOMHOM CHJIOBOM MHUKpockore (ACM).
OnpenesneHue mocie MpeaBapUTEIHLHOTO OOCYKISHUS C
Me1aroroM pa3MepoB MaJbIX Tell.
JBukeHuUe JBwxenne dactun BemiectBa. Cps3p | HabmiomeHune u oOBSACHEHHE MU TMOMOIIM IIefarora
U B3aHMO/IEHCTB | CKOPOCTH JIBIKEHUS YaCTHUIL c | OpOYHOBCKOTO JIBM)KEHHUS U siBIeHUS Auddy3nu.
e YacTHI TeMmreparypoidi. bpoyHoBckoe nBmwkenue, | [IpoBeneHrne W OOBSCHEHHE C OMOPOW HAa AaJTOPUTM,
BelecTBa (2 ) madbysus.  Bzaumooeticmeue  uwacmuy | npeABapUTEIbHO Pa300paHHBIN C I€AaroroM ONBITOB IO

eeuecmed. npumsdicerue u ommankuearue.

Jemoncmpayuu

1. HabmoneHne OpOyHOBCKOTO JIBHKCHUSI.

2.Ha6mronenue nuddysun.

3.Habmooenue sienenuil, 00bACHAIOUWUXCSL
npumsaxcenuemM Ui OMMAIKUSAHUEM
yacmuy eewecmad.

Jlabopamopnwvie padbomot u onvimul

1. Oyenxa ouamempa amoma Mmemooom

pA008 (c UCNONL30BAHUEM
¢omoepaguii).
2.00BITEl IO  HAOJIOJCHUIO TEILUIOBOTO

paclinpeHus ra3os.

HaOJII0ZICHUIO TETJIOBOTO PACIIMPEHUS I'a30B.
[TpoBenenne W OOBACHEHWE OIBITOB C ONOPOM Ha
ITOPUTM, HPEIBAPUTEIHHO Pa300paHHBIN C I1€arorom
10 OOHAPYKEHHIO CHJI MOJEKYJSIPHOTO HPUTSKECHUS H
OTTAJIKUBAHUSL.

8 3neck 1 anee NPUBOJMTCS PACLIMPEHHBIHN MepeYeHb J1ab0paTOPHBIX PabOT U OMBITOB, N3 KOTOPOT'O YYHUTENb ASNIaeT BEIOOP MO CBOEMY
YCMOTPEHHIO U C YUETOM CITHCKA SKCIIEPUMEHTANIBHBIX 3aaHui, IpeiaraeMbix B pamkax OI'D mo ¢pusuke.
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3. OnbITEl 1O OOHAPYKEHHIO JICHCTBHA
CHJI MOJICKYJIIPHOTO HIPUTSDKSHUSL.

ArperarHsble
COCTOSIHMS
BenecTna (2 4)

ArperatHple  COCTOSIHMSL ~ BEIIECTBa:
cmpoeHue 2a308, HcuOKocmel U meeépobix
(kpucmaniuuweckux) men.  Bsaumocsase
MedHcOy CB0UCMEAMU BeWecn8 6 PA3HbIX
azpe2amuelX COCMOSAHUAX U UX AMOMHO-
MonekyasapHuim cmpoeruem. OcobeHnocmu
azpe2amuuiX cOCMOAHUL 800bl.

Hemoncmpayuu

1. Habnronenue nuddysuu.

OnucaHue  1OA ~ pPYKOBOACTBOM  Iejarora  (c
WCTIONB30BAaHUEM  IIPOCTBIX ~ MOJENEH)  OCHOBHBIX
pazauuuil B CTPOECHUHU Ta30B, >KUIAKOCTEH M TBEPABIX
Tell.

HadanbHble NpencTaBIeHHs O MaJOW CKUMAaeMOCTH
JKUIKOCTEH W TBEPABIX TeN, OONBIIOW CKUMAEMOCTH
ra3oB.

OObsicHeHHe Ha 0a30BOM YpPOBHE IO KOHTpOJIEM
merarora O COXpaHeHHH (GOpPMBI TBEPABIX TET H
TEKYYeCTH KHUIKOCTH.

HaGmonenue 3a omblTamMM, J0OKa3bIBAIOLIMMH, 4TO B
TBEPIOM COCTOSHUM BOJBl YACTHUIBl HAXOAATCA B
CpemHEeM Janblle Ipyr OT Apyra (IIOTHOCTh MEHBIIE),
YeM B JKHIIKOM.

YcraHOoBIIEHHE € ONMOPON HA IUAAKTUYECKUM MaTepuan
INPOCTHIX ~ B3aHUMOCBA3E€H  MEXIYy OCOOCHHOCTSIMH
arperaTtHpIX COCTOSIHMH BOJBI M CYIIECTBOBaHHEM
BOJHBIX opranm3MoB (MC — Ounomnorusi, reorpadus).

Paznen 3. JIBu:keHue u B3aumogpeiicreue tea (21 u)

Mexanuueckoe
nBu:keHue (3 4)

MexaHndeckoe IBIDKeHHE. PaBHOMepHOE
U HepaBHOMepHoe nBmXeHHEe. CKOpOCTs.
Cpeonss ckopocms npu HEPAGHOMEPHOM

oguoicenuu. Pacu€r TyTHm W BpeMeHH
JIBHKCHMSL.

Hemoncmpayuu

1. Hab6monenue MEXaHHYECKOTO

JIBIDKEHUS Tena.

2. V3mepeHune CKOPOCTH IPSIMOJIMHEHHOTO
JIBIDKEHUSL.

Jabopamopnwvie padbomovt u onvimul

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO
IOBIDKEHUS  (IIapuKa B JKHJKOCTH,
MOJIETIH 3JEKTPHIECKOT0 aBTOMOOMIISA
W T. IL).

2. OmnpeneneHue  cpeaHei
CKOJIB)KEHUSI OpycKa HIH
HAKJIOHHOH INIOCKOCTH.

CKOPOCTH
HIapuKa 1o

Hccnenosanue PaBHOMEPHOTO JIBIDKEHUS H
OTIpeNieNIeHHE ero MPH3HAKOB TOCIE IPEABAPUTEIHHOTO
00CYXIEHUS C TICIarOTOM.

Hab6mronenue HEpaBHOMEPHOTO JIBYDKEHUS 51
OTIpe/IeJICHUE €T0 OTIUYHA OT PAaBHOMEPHOTO JABMKEHUS
MOCJIe MPEABAPUTEIHLHOTO 00CYKICHHS C TIEJarOTOM.
Pemenne TUMOBBIX pacyETHBIX 3a7a4 B 1—2 neicTBUSA C
OMOpOil Ha aJIrOPUTM, MNPEABAPUTEIBHO Pa300paHHBII
COBMECTHO C TEJaroroM Ha OmpeaelieHue MyTH,
CKOPOCTH Y BpEMEHU PaBHOMEPHOTO JBIKEHUSI.

AHanu3 mpu IOMOIIH Iefarora rpadukoB 3aBUCHMOCTH
ITyTH ¥ CKOPOCTH OT BPEMCHH.

HNnepuus, macca,
IUIOTHOCTD (4 1)

SIBneHue WHEpLMU. 3aKoH  uHepyuu.
Bzaumooeticmeue  men  xax  npuuuna
UBMEHEHUsL ~ CKOPOCMU — OBUICEHUS.  MEL.
Macca kax mepa unepmHOoCmu  mend.
[TnotHOCTh BemiecTBa. Cés3b NAOMHOCHU C
KOIU4eCcmeomM MOAeKyl 6 eldunuye oOwvéma
seuecmaa.

Jemoncmpayuu

1. HaGnroieHue SIBJICHUST HHEPIIHH.

2. HabmoieHre U3MEHEHHsI CKOPOCTH TIPH

B3aMMOJICHCTBHU TEIl.
3. CpaBHEHHE MacC 10 B3aMMOJICHCTBHIO
Tell

OOBsCHEHHE TIPHU TOMOIIM TEXHOJIOTHYECKON KapThl U
nejarora v MpOrHO3UPOBaHUE SIBICHUN, 00YCIOBICHHBIX
MHEpUMEH,  HampuMmep:  4YTO  IPOUCXOAUT  IIpU
TOpMO)KeHI/II/I 500058 peSKOM MaHeBpe aBTOMO6I/IJ'I$[, HO‘IeMy
HCBO3MOXHO MI'HOBCHHO HperaTI/ITb JOBMXXCHHUEC Ha
BEJIOCHUIIE/IE WIIA CAMOKATE U T. 1.

HaGmrogenne u  0a30BBIl  aHalW3  ONBITOB  ITOJ
PYKOBOJICTBOM rejarora, JIEMOHCTPHP YFOIITUX
W3MCHCHHE CKOPOCTH [BM)KCHHUS Tela B pe3yibTaTe
JIEHCTBUS HAa HETO PYTUX TEIL.

Pemenne TMNOBBIX pacyE€THBIX 3a7a4 B 1—2 neicTBuUs C
OTIOpOIl Ha aNTOPHUTM, HPEABAPUTEIHHO pPa300paHHBII
COBMECTHO C TIEIarOTOM Ha ONpE/eIeHHe MacChl Tela,
ero o0béMa 1 MIOTHOCTH.

HaOmrogenre u  0a30BBI  aHAlW3  ONBITOB  ITOJ
PYKOBOJCTBOM rejarora, JIEMOHCTPHUPYIOIIHX
3aBUCUMOCTh M3MEHEHHUS! CKOPOCTH Te€la OT €ro MaccChl
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OpU B3aUMOAEHCTBMM Ten. I3MepeHue Macchl Tena
Pas3IMYHBIMH CIIOCOOAMH.

OmnpenencHre COBMECTHO C IIEAAroroM IUIOTHOCTH Tela
B pe3yJbTaTe U3MEPEHUSI €r0 Macchl U 00BEMa.

Cuaa. Buasl cun
(14 )

Cuna KaK XapaKTepUCTHKA
B3aumopeicTBusl Ten. Cuia ympyroctda
3akoH ['yka. M3mepenue cunvl ¢ nomoubio
Ounamomempa. SIBIeHHE TATOTEHHS M CHIA
Tokectd.  Cuna  msaxcecmu  Ha - Opyeux
nnanemax (MC). Bec mena. Hesecomocme.
CroxeHne CHJI, HalpaBJICHHBIX 0 OJHOM
npsiMoil. PaBHogelcTByromas cwil.  Cuaa
mpenus. Tpenue cKonvocenus u mpeHue
nokos. Tpenue 6 npupooe u mexruke (MC).

ﬂemoncmpauuuz
1. Cnoxenne cui,
OZHOU MPSAMOIL.

HanpaBJICHHBIX II0

Jlabopamopnwvie padbomovt u onvimol.

1. Onpenenenue MJIOTHOCTH  TBEPIOTO
Tena.

2. OnbITHI, JIEMOHCTPUPYIOLIUE
3aBHCUMOCTH pacTspKeHHs
(medopmariun) TPy KUHBI oT
IIPUJIOKEHHOM CHUJIBL.

3. OmbITHI, JIEMOHCTPUPYIOIUE
3aBHCUMOCTb CHIIBI TPEHHS CKOJIbXKECHUS
oT Beca  Tena u XapakTepa

COIIPUKACAIOIINUXCA HOBerHOCTeﬁ.

W3ydyeHne cOBMECTHO C MEeNaroroM B3auMOAEHCTBUS KaK
NPUYMHBl W3MCHEHUS CKOPOCTH Tela WIH  €ro
nedopManuu.

OnucaHve Ha Ha4yaJbHOM YpPOBHE pPeajbHbIX CHUTYyallUid
B3aMMOJICHCTBHS TN C MOMOIIBIO MOJETEH, B KOTOPBIX
BBOJIMTCS TIOHTHE U N300paskeHUe CUITBIL.

W3yuenne mox  PYKOBOJICTBOM  MEAarora  CHIIbI
YOpPYToCTH,  3aBHCHUMOCTH  CHJBl  YOPYrOoCTH  OT
VIUIMHEHUS]  PE3WHOBOTO  IIHYpa WM  IPYKUHEI

(c mocTpoeHneM rpaduka).

AHanu3 ¢ omopod Ha IHWOAKTUYECKHM MaTepuan MoJx
KOHTPOJIEM I[eAarora NpPakTUYECKUX CUTyallui, B
KOTOpBIX TPOSBISETCS JEHCTBUE CUJIBl  YIIPYTOCTH
(ympyroctb Ms9a, KpOCCOBOK, BETOK JAepeBa H Ip.).
AHanu3 ¢ omopod Ha IHWOAKTUYECKHM MaTepuan MoJn
KOHTPOJIEM TeJarora CUTyaluil, CBI3aHHbBIX C SIBJICHUEM
TATOTEHUS.

[Torumanue ¢ onopoil Ha cXeMbl MpU MOMOILIHU MeJarora
OpOUTAIBHOTO JBWKEHUS IJIAHET C UCIOJIb30BaHUEM
SIBIIEHHUSI TSArOTeHUss W 3akoHa wuHepuun (MC —
aACTPOHOMHS).

W3mepenue Beca Tena € TOMOIIBIO JUHAMOMETPA.
O06ocHOBaHHE JTOr0 crmocoba W3MEpPeHHS IOCie
MIOBTOPEHUS C MIE€JArOrOM.

Hab6ironenne siBiIeHHSI HEBECOMOCTH.

Habnromenne 3a SKCIEPUMEHTANBHBIM — OTYYCHHUEM
MpaBWJIa CJIOXEHHsI CUJI, HAMPABJICHHBIX BIOJb OJHOU
npsamoii.  OmpepeneHue TMNpu  TOMOIIM  Tejarora
BEJIMYMHBI PABHOACUCTBYIOLICH CHIL.

W3ydyenne moa pyKOBOACTBOM IMeJarora CUibl TPEHUS
CKOJIBKEHUS U CUIIBI TPEHUS TTOKOSI.

HccnenoBanue ¢ ONOpPOM Ha TEXHOJIOTMYECKYH) KapTy
3aBUCHUMOCTH CHWJIBI TPEHHMsS OT Beca Teja U CBOMCTB
TPYLIUXCS TOBEPXHOCTEM.

ba3oBblit aHanu3 ¢ ONOPOH Ha TUAAKTUUECKUH MaTepual
[0/l KOHTPOJIEM IMEeJarora NpakTUYeCKUX CUTYyalHl, B
KOTOpBIX  MpOSIBISIETCS  AEMCTBHE  CUJIBL  TPEHHS,
UCTIONB3YIOTCS ~ CHOCOOBI €€ YMCHBIICHHS  FUTH
yBenuueHus (KaTaHue Ha JIbDKaX, KOHbKaX, TOPMOXKEHHE
aBTOMOOWJISA, MCIIOJIb30BaHUE ITOAIIMITHUKOB, IJIaBaHUE
BOJIHBIX KUBOTHBIX U Ap.) (MC — 6uonorus).

Pemenne TUMOBBIX pacyETHBIX 3a7ad B |—2 neiicTBUs C
OMOpOIl Ha aNrOpUTM, NPEABAPUTEIHHO Pa300paHHBII
COBMECTHO C TIEJJarorOM C UCIIOJIb30BaHHEeM (POPMYIT ISt
pacuéra CHIIbI TSDKECTH, CUJIbl YIPYTOCTH, CUIIbI TPEHUSL.

Pasnen 4. [laBiaenune TBEpPABIX TeJ,

JKMAKocTel U ra3oB (21 4)

JaBiienne.
Ilepenaua
JaBJICHHUS
TBEPABIMU
TeJIaMHu,
SKHAKOCTSIMH H
razamu (3 4)

Hasnenne. Cnocobul ymenvuienus u
veenuuenus oaguenus. /lagnenue 2asa.
3asucumocmsv 0asnenus 2aza om 06véma,
memnepamypol. [lepedaua dasnenus
meEpObIMU MENAMU, HCUOKOCMAMU U
easamu. 3axon Ilackana. IIlneemamuyeckue
MAUUHBL.

AHanmu3 W OOBSCHEHHE C OMOpPOW Ha TUAAKTUICCKUN
Marepuag TMOJl KOHTpOJIEM I[eJarora OIBITOB U
MPaKTUYECKUX CUTYyalUl, B KOTOPBIX IMPOSIBISAETCS CUIIA
JIaBJIEHHS.

OO06oCHOBaHKE ¢ OTIOPOI Ha TEXHOJIOTHYCCKYIO KapTy MPHU
MTOMOIITH TIeIarora Croco00B YMEHBIIICHUS U YBEITHMUSHUS
JaBJIEHHUS.
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2
Jemoncmpayuu

1. 3aBucUMOCTL  JaBJIEHUS Tra3a  OT

TeMIepaTyphl.

2. Tlepemaua naBJCHHS JKHUAKOCTBIO U
ra3om.

Uzyuenne mnox pyKOBOACTBOM TMeJIarora 3aBUCHMOCTH
JTABJICHUSI Ta3a OT 00bEMA U TEMITePATYPBL.

Wzydenmne mon pyKOBOACTBOM IIeAarora OCOOCHHOCTEH
nepenayu AaBjIeHUS TBEPABIMM TEIaMH, KUAKOCTAMH U
ra3aMu. O6ocHoBaHME pe3yIBTATOB OTIBITOB
0COOEHHOCTSIMH CTPOSHHS BEIIECTBA B TBEPIOM, JKUIKOM
1 Ta3000pa3HOM COCTOSIHUSAX MIPEATIOKEHHBIMU
(bopMynHpOBKaMHU.

HaOnromeHue 3a 3KCIEPUMEHTAIBHBIM JTOKA3aTeIbCTBOM
3akoHa [lackans.

Pemenne TMNOBBIX pacuy€THBIX 3a7a4 B |—2 aeilcTBus ¢
OMOpOil Ha aNrOPUTM, MNPEABAPUTEIHHO Pa30OpaHHEIH
COBMECTHO C MEJAroroM Ha pacy€T JaBjieHHs TBEPAOTO
Telna.

JlaBienne
KMIKOCTH (5 1)

3aBUCHMOCTD JIaBJICHHUS JKHJIKOCTH OT
ryounsl. [ uopocmamuueckuil napaookxc.
Coobwarowuecs cocyowi. I'uopasnuueckue
MEXAHUZMBL.

,Zlemoncmpauuu2

1. Coobmaromuecst COCybI.

2. l'mppaiaugeckwii mpecc.

HccnenoBanue ¢ ONOpod Ha TEXHOJIOTMYECKYIO KapTy
O] PYKOBOJACTBOM II€arora 3aBUCUMOCTH [JaBJICHUS
JKHJIKOCTH OT TJYyOMHBI TOTPY)XEHHS U IUIOTHOCTH
JKHIKOCTH.

Hab6mronenue H HaYaJbHOE [MIOHMMaHHE
THIPOCTaTHYECKOTO  TapaJiokca Ha OCHOBE  3aKOHA
ITackas.

WzydeHne COBMECTHO C TENAroroM COOOIIAFOLIIXCS
COCYIOB.

Pemenne TUMOBBIX pacyETHBIX 3a7a4 B 1—2 neiicTBuUs C
OMOpOil Ha aJIrOPUTM, MHPEABAPUTEIBHO Pa300paHHBII
COBMECTHO C MEJaroroM Ha pacyéT JaBICHUS KUIKOCTH.
HaOnromenue 3a OOBSCHEHHWEM MPUHIUIA JACUCTBHS
THIPaBIMYECKOTO Tpecca.

AHanmm3 W OOBSICHEHHE C OMOpOW Ha MUAAKTUICCKHI
MaTepuall IOJ KOHTPOJEM IeJarora MpaKTHIECKUX
CUTyallWid, ITEMOHCTPUPYIOIINX MPOSBICHUE IaBICHUI
JKUIKOCTH W 3akoHa [lackams, HampuMmep IpOIEcCOB B
opraHu3Me Tpu TiyOokoBomHOM HbIpsHUH (MC —
Ouosorus).

AtMmocdepHoe
nayenue (6 4)

Atmoctepa 3emmm
JIaBJICHUE. Tpuuunor
68030VWHOU  000710YKU
Toppuuennu. Hzmepenue ammocgeprnozo
odagnenusi.  3a8UCUMOCb  AMMOCEHEPHO20
oasnenus om 8vlcomvl HAO YPOGHEM MOpA.
Tlpubopwr 0ns usmepenusi ammocgeproco
oasnenus.

ﬂemowcmpcmuu2

1. IIposiBnenue aeiicTBus

aTMOC(EpHOTO JTaBICHUS.

aTMocgepHoe
cyujecmeosanus
3emau.  Onvim

HaGmonenue 3a SKCIepUMEHTAIBHBIM OOHApYy>KEeHHEM
aTMOC(HEpPHOTO JIaBICHHUS.

AHanu3 M OOBSICHEHHE C ONOpPOM Ha UIAKTHYECKHUil
MaTepuaq MOJ KOHTPOJEM Iefjarora OIBITOB U
[IPAKTUYECKUX CUTyaluH, CBSI3aHHBIX C JACUCTBHEM
aTMOC(HEpHOTO JIaBICHHUS.

HaGmonenue 3a  OOBSCHEHHMEM  CYLIECTBOBaHHS
aTMoc(epsl Ha 3eMiie M HEKOTOPBIX IUIAHEeTax WM eé
oTcyTcTBUS Ha Jpyrux IwiaHerax u Jlyme (MC —
reorpadus, acCTPOHOMHUS).

bazoBoe mMoOHMMaHWE NPUYMH H3MEHEHUS IUIOTHOCTH
aTMoc(epbl C BBICOTOH M 3aBUCHMOCTH aTMOC(EpPHOTO
JIaBJICHUS OT BBICOTHI.

Pemenne TUMOBBIX pacyETHBIX 3a7a4 B |—2 neiicTBuUs C
OTOpPOIl Ha aIrOPUTM, NPEABAPUTEIHHO pPa300paHHBIN
COBMECTHO C IIEJaroroM Ha pacdéT arMochepHOro
JTaBIICHUS.

W3yuenne mox pyKOBOJICTBOM II€Aarora YCTPOWCTBa
Gapomerpa-aHepouna.
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HeiicTBue
JKHAKOCTH U ra3za
Ha NMOrpy:KéHHoe
B HUX TeJo (7 4)

Jeticmeue  oicuokocmu  u  eaza  Ha
nozpyscénnoe 8 Hux meno. BelTaakuparomas
(apxumenoBa) cuma. 3axon  Apxumeoa.
Inasanue men. Bozoyxonnasanue.

ﬂemoncmpauuuz

1. 3aBHCHMMOCTEh BBITAIKUBAIOIIEH CHIIBI
oT 00béMa MOTPYXKEHHOW YaCTH Tela U
IUIOTHOCTH KUJKOCTH.

2. PaBeHCTBO BBITAIKHMBAIOIIEH CHIIBI BECY
BBITECHEHHOMH XKHUIKOCTH.

3. YcnoBue miiaBaHus TeN: IUIABaHUE WIIH
MOTPY)KEHHE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHUS IJIOTHOCTEM Tenma U
KHUIKOCTH.

Jlabopamopnwvie padbomol u onvimol.

1. UccnenoBanne 3aBHCUMOCTH Beca Tena
B BOIE OT O0BEMaA MOTPYKEHHOH B
JKUJIKOCTh 9acTH TeJa.

2. OmpeneneHie BBHITAIKABAIONICH CHIIH,
JICHCTBYIOILEH Ha TENO, NOrPyKEHHOE B
JKUJIKOCTb.

3. [Iposepka HE3aBUCHMOCTHU
BBITAJIKHUBAIOLIEH CHJIbI, JEHCTBYIOIIEH
Ha TeNOo B KUAKOCTH, OT MacChl Tela.

4. OTBITHI, JIEMOHCTPHUP YIOIIIHE
3aBHCHMOCTh BBITAIKHBAIOMICH CHIIBI,
JIEHCTBYIOIIEH Ha TEJNO B XKHUIKOCTU, OT
00péMa TOTPYXKEHHOW B IKHUAKOCTH
YacTH TeJa U OT IIOTHOCTH JKUAKOCTH.

5. KonctpyupoBanme apeoMeTpa  WIH
KOHCTpYUpPOBaHUE JIOJIKU
U ompenesieHre €€ rpy30noabEMHOCTH.

Hab6mofienue 3a SKCIEPUMEHTABHBIM OOHApPYKEHUEM
JIEWCTBHS )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
OmnpeneneHre ¢ OMOPOW HA TEXHOJIOTHYECKYIO KapTy

BBITAJIIKMBAIOIIEH CHUJBI, JEHCTBYIOLIEH Ha  TeJo,
MOTPYKEHHOE B JKUAKOCTD.
Habmromenne 3a  mpoBemeHmeM ©  0oOCyXXAeHHE

COBMECTHO C MENaroroM OIBITOB, AE€MOHCTPUPYIOIINX
3aBUCUMOCTb BBITAJIKMBAIOLIEH CUIBI, IeHCTBYIOIIEH Ha
TEJIO B XHIKOCTH, OT 00bEMa NMOrpYKEHHOM B JKUIKOCTh
4acTH TeJa U OT MIOTHOCTH XKHUIKOCTH.

HccnenoBanue noJ PYKOBOJICTBOM nejarora
3aBUCHUMOCTH Beca Tejla B BoJie 0T 00bEMa MOrpyKEHHOM
B ’KMJIKOCTb YacTH Tela.

Pemenne TMIOBBIX pacyE€THBIX 3a7a4 B 1—2 nelcTBUS C
OTIOpOil Ha aNTOPHUTM, NpPEABAPUTEIHHO pa3zoOpaHHBIN
COBMECTHO C TI€JaroroM Ha IPUMEHEHHE 3aKOHa
Apxumena ¥ ycIOBHs IUIABaHUS TEL.

KoHcTpynpoBanue Npu HOMOIIM MENArora apeoMmerpa
WIH KOHCTPYUPOBaHHWE JIOAKU U ONpeleleHHe €€
IpPy30I0bEMHOCTH.

Pa3neu 5. Pa6ora u MomHocTb. JHeprus (12 4)

Pa6ora
M MOIIHOCThH

Ch))

Mexanmueckas padota. MoImHOCTh

HaGmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpEJeIICHUEM
MEXaHW4eCKOH paboThl CHIBI TKECTH IpPU TaACHUH
Tella ¥ CWIBl TPEHHS IIPH PABHOMEPHOM IEPEMEILECHUN
TeNa 10 TOPU30HTAIBHOI MOBEPXHOCTH.

Habnronenue 3a geMoHcTpanmeil pacyéra MOITHOCTH,
pa3BUBaeMoil IpH MoAbEME TI0 JIECTHHUILE.

Pemenne TUMOBBIX pacyETHBIX 3a7a4 B |—2 neiicTBUs C
OMOpOil Ha aNrOpUTM, NPEABAPUTEIHHO pPa300paHHBII
COBMECTHO C II€aroroM Ha pacyéT MeXaHWYEeCKOH
paboTHl M MOIITHOCTH.

IIpocrbie
MeXaHUu3MBbI (5 u)

IIpocTele MeXaHWU3MBI: pbIYar, OJOK,
HaKJIOHHAS IJIOCKOCTh. [Ipasuno pasHogecus
poiuaea. [lpumenenue npasuna pasHogecus
peluaea Kk O10Ky. «3010moe  npasunoy
mexanuku. KIIJI mpocTBIX MeEXaHU3MOB.
[IpocTeie MeXaHU3MBI B OBITY M TEXHHUKE.

Hemoncmpayuu

1. ITpumepsI IPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimaul

1.0mnpenenenne pabOTHI CHIIBI TPEHUS TIPH

paBHOMEPHOM  [BH)KEHHH Tella IO
TOPU30HTAIBHON MOBEPXHOCTH.
2. UccnenoBanue ycioBHH paBHOBECHS

HavanbHoe NOHMMaHUE BBIUTPBINIA B CHIE MPOCTBIX
MEXaHU3MOB Ha NpUMEpPE phlyara, HOJABIXKHOTO U
HETIOJIBM)KHOTO OJIOKOB, HAKJIOHHOH IJIOCKOCTH.
HccnenoBanue COBMECTHO C MEAAroroM  YCIOBHs
paBHOBECHs pblyara.

OG6HapyXeHHe TOJi PYKOBOACTBOM I€/arora ¢ OMOPOM
Ha JUJAKTUYECKMH MaTepual CBOWCTB  INPOCTHIX
MEXaHH3MOB B  DPa3NUYHBIX  HHCTPYMEHTaX U
MPHUCTIOCOOIEHUSIX, HCIIONB3YyEMbIX B OBITY M TEXHHKE, a
TaKXe B XKHUBBIX opranuszmax (MC — 6uonorus).
Habnromenue 3a 3KCIIepIMEHTAIBEHBIM JTOKa3aTeIbCTBOM
paBeHCTBa  paboT MpU  NPUMEHEHUH  INPOCTHIX
MEXaHU3MOB.
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pbruara.

3. U3mepenue KIIA HaKJIOHHOMN
TUTOCKOCTH (3mexTpoHHAs
JIEMOHCTPAIIHSA).

OnpeneneHue 1moJ pPYKOBOJACTBOM Iejarora
HaKJIOHHOH MIOCKOCTH.

Pemenne TMIOBBIX pacyE€THBIX 3a7a4 B 1—2 nelcTBUS C
OTOpOil Ha alNTOPHUTM, NIpPEABAPUTEIHHO pPa300paHHBII
COBMECTHO C TMIE€AAaroroM Ha IIPUMEHEHHE IIpaBHia
paBHOBecHs pbruara 1 Ha pacu€r KII/.

KIIJT

Mexanuueckasi
sHeprus (4 4)

Mexanuueckas sHeprus. Kunemuueckas
u nomenyuanvHas sHepeus. Ilpespawenue
00HO20 8UOA MEeXAHUYecKol JHepeull 8
Opyeoii. 3aKOH COXpaHEHHsS DJHEPTUU B
MeXaHUKe.

JlaGopaTopHbie padoThI M ONBITHI.

1. Uzyuenue 3aKOHa COXpaHEeHHUS
MEXaHUYECKON HSHepruu (dIEKTPOHHAS
JIEMOHCTpAIHS).

HaGmonenne 3a 3KCIIEpUMEHTAIBHBIM OINPEICICHUEM
W3MEHEHHSI KHHETHYECKOH W MOTEHIMAIbHOH SHEPTUH
TeJa MPH €T0 CKaThIBAHUH 110 HAKIIOHHOHN ITIIOCKOCTH.

®DopMyIHpOBaHHE COBMECTHO C MEJAroroM Ha OCHOBE

WCCIEOBAaHM 3aKOHA COXPAHEHHWS MEXaHHMYECKOH
SHEpIuu.
IIpencraBnenne mpu TNOMOINM MeAarora TpaHUIL

MIPUMEHUMOCTHU 3aKOHA COXPAHEHUs SHEPTUMU.
Pemenne TUMOBBIX pacyE€THBIX 3a7a4 B 1—2 neiicTBuUs C
OMOpOil Ha AaJrOPUTM, HPEABAPUTEIBHO Pa300paHHBIN
COBMECTHO C II€IaroroM ¢ HCIOJb30BaHMEM 3aKOHa
COXpaHEHHs SHEPTUH.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 )

TemaTnueckmnii
0JIOK, TEMBI

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IBI AeSITEJIbHOCTH YUAIIHXCS
(Ha ypoBHe y4eOHBIX AeiicTBHI)

Pasnen 6. TemsioBble 1

BJieHus (28 u)

Crpoenue
U cBOlicTBA
BenlecTBa (7 4)

OcHosHble  NONOJCeHUs  MOJEeKVAAPHO-
KuHemu4eckol meopuu CmMpoeHusl 8eujecmad.
Macca u pazmepvl amomog u MOAEKYI.
Onvimbt, noomeepaicoarouue OCHOBHYbLE|
nonosiceHus MONEKYNAPHO-KUHETNUYECKOU
meopuu.

Mopenu TBEPAOTO, JKUJIKOTO u
razo00pa3HoOro COCTOSTHUI BEIIIECTRA.
Kpucmaniuueckue u  amopguvle  mena.
ObvscHeHue ceolucme 2azo08, HcuoKocmeu U
meépobIX  men  HA  OCHOBE  NOJOJNCEHUl
MONeKYIAPHO-KUHEMUYECKO meopuu.
CMauWBaHUEC U  KANUWLIAPHblE — SGIeHUs.
Tennosoe pacuupenue u cocamue.

ﬂemoucmpamm2

1. HaGmroieHne 6poyHOBCKOTO JIBUKEHUS.

2. Habnronenue quddysuu.

3. Habnromenne sBIEHUN CMaduBaHUSA U

KaMWUTSIPHBIX SIBJICHUM.

4. HabnroneHwe TEIUIOBOTO  PaCIIAPEHHS]
TeI.
5. U3mMeHeHnne  gaBleHWs ~— rasa  Ipu

U3MEHCHHH O0BhEMa M HATPEBAaHHWU WIIH
OXJTAXICHUH.

Jabopamopmnsie pabomul u onvimoi.

1. OnbITEl IO OOHAPYKCHUIO JEHCTBUS CHII
MOJIEKYJISIPHOTO MIPUTSKEHAS (mn
ANEeKTPOHHAS JEeMOHCTPALINS).

HabmroneHne W WHTEPIIPETaIsl COBMECTHO C TENarorom
OTIBITOB, CBUICTCIBCTBYIOMHUX 00 aTOMHO-MOJEKYJISIPHOM
CTPOCHHU BEIIECTBA: OIBITHI C PACTBOPEHHEM pa3IMIHBIX
BEIIECTB B BOJIE.

PemieHne THMOBBIX pacuéTHBIX 3aja4 B 1—2 geicTBus ¢
OIOpOM Ha aJNropuTM, MpPEIBAPUTEIBHO Pa300OpaHHBIH
COBMECTHO C IIE€JaroroM II0 OIEHMBAHHIO KOJIMYECTBA|
ATOMOB WJIM MOJIEKYJI B €TUHUIIE 00bEMA BEIIECTBA.
[pencrapneHre MpH IOMOIIM IeAarora OpPOYHOBCKOTO
MBYDKEHUS, sBICHUA AAGGY3UN U Pa3TUunil MEXIy HUMH
HA OCHOBE IIOJIO)KEHUH  MOJEKYISIPHO-KHHETHIECKOH
TEOPHH CTPOCHUS BEIIECTRA.

OOBsICHEHHE TIpH TIOMOIIM IIefjarora ¢ OIOpPOH Ha
NMUIAKTUYECKUA ~ MaTepual  OCHOBHBIX — pa3iMyuil B
CTPOCHMM Ta3oB, JKHAKOCTEH M  TBEPABIX Tel C

MICII0JIb30BAHUEM I0JIOKEHUN MOJIEKYJIIPHO-KMHETUYECKON
TEOPHH CTPOCHUS BEIIECTBA.
IIpoBeneHne moa PYKOBOJACTBOM II€Jarora OIBITOB IO
BBIPAIIMBAHUIO KPHUCTAJJIOB TOBAPEHHOM COJIM MIIM caxapa.
[TpoBeneHne COBMECTHO C IEIAroroM W OOBSCHEHUE W3
MpeUI0°KEHHOT 0 HepeyHs BBIBOJIOB OTIBITOB,
IEMOHCTPUPYIOIUX KANWIISAPHBIE SBICHUA U SIBICHHE
CMauUBaHUS.
OOBsICHEHHE C ONMOpPOH Ha TEXHOJIOTMYECKYI0 KapTy IOy
[PYKOBOJCTBOM I€Jarora posid KanWUISPHBIX SBICHUN 1S
MocTymjueHus Boabl B opraHu3M pacteHuil (MC —
Orosorus).

Habnromenne ONBITOB 1O HAOMIOACHHWIO TEILUIOBOTO
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2. OnpIThl MO BBIPALIMBAHHUIO KPUCTAILIOB
TIOBAPEHHOM COJIM WJIU caxapa.

3. OnpITel 10 HAOMIOAEHUIO TEILJIOBOTO
pacIIupeHusl Ta30B, IKAIAKOCTEH U
TBEPABIX TEIL.

4. OnpenenicHUe JTABJICHUS BO3IyXa B
0aJUTOHE IITPHILIA.

5. OneITHL, JIEMOHCTPHUPYIOIIUE

3aBUCHMOCTD JIaBJICHHS BO3AyXa OT €To
00bEMa 1 HarpeBaHMs WIN OXJIAKICHUS.
6. IIposepka cunome3svol
JIUHEUHOU 3A8UCUMOCIU ONUHbL COJIOUKA
HCUOKOCIU 8 MEPMOMEMPUYECKOl mpyoKe
om memnepamypei.

paciupeHus Ta30B, KUAKOCTEH 1 TBEPABIX TEIL.
OOBsICHEHHE ¢ OTIOPOH Ha TEXHOJIOTHYECKYIO KapTy IO
PYKOBOJICTBOM IIE/Iarora COXpaHeHusi 00bEMa TBEPIBIX
TeJ, TEKy4eCTH >KUJIKOCTH (B TOM UHCIE, Pa3HHIBI B
TEKY4YECTH IS Pa3HBIX )KUJKOCTEH), JaBJIeHUs Ta3a.
Habnronenue 3a MPOBEJICHUEM OTIBITOB,
JIEMOHCTPUPYIOUINX 3aBUCUMOCTD JIaBJICHHS BO3AYyXa OT
ero oObéMa W HarpeBaHWs WU OXJAKICHUS, U UX
OOBSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJSPHOTO
YaeHUs.

AHanu3 npu NOMOUIY NeJarora ¢ onopou Ha
JUIAKTUYECKUNA MaTepHaj NPAKTUIECKUX CUTYALUH,
CBSI3aHHBIX CO CBOWCTBAaMU I'a30B, KUAKOCTEH U
TBEPIBIX TEII.

TensioBble
npoueccsl (21 4)

Temmeparypa. Ceaze memnepamypsi co
CKOPOCTBIO MENio8020 08UNCEHUS YACMUY.

Buytpennss SHEprus. Cnocobwi
U3MeHeHUs. 8HYympeHHel oHepauu.
mennonepedaua u cogepuieHue pabomoi.
Buowr mennonepedauu: menionpogooHocms,
KOHBEKYUS, U3yyeHue.

Koanuectso TEIUIOTHI. VY nennHas
TEMJI0EMKOCTE BeEIIECTBA. [enioobmen u
mennogoe pasrosecue. VYpasuenue
mennoeo2o banawnca.

IInasnenue u omeepoesarue
Kpucmaniuieckux  eewjecms. Y AenbHAs

TEoTa IuiaBieHus. [lapoobpasosanue u
xonoencayus. Hcnapenue (MC). Kunenwue.

VYneneHas ~ Temwiota  MapooOpa3oBaHMS.
3asucumocmsv memnepamypel KuneHusi om
ammocgeprozo  oaenenusi.  Baaosicnocme
6030yxd.

OHeprust TOIUIMBA. YIENbHas TeIIoTa
CrOpaHus.

IHpunyunot pabomoi Mennoeuix
osucameneli. K1l Meniosozo

oguecamens. Tennogvle dsueamenu u 3auuma
okpyacaroueti cpedvt (MC).
3axkon  coxpamenus u  npespaujeHus
anepeuu ¢ mennosvix npoyeccax (MC).
Hemoncmpayuu
1. IlpaBuia U3MEPECHUS TEMITCPATYPHI.
2. Bugsl Temionepeaayu.
3. OxnakaeHUEe PU COBEPIICHUU PaOOTHI.
4. HarpeBaHue mpu COBEpIICHUN pPabOTHI
BHEIITHUMU CHJIAMHU.
5. CpaBHEHHE TEIUIOEMKOCTEH Pa3sIMIHBIX
BCIIIECTB.
. Habmonenne xuneHus.
7. HaOronenue MOCTOSIHCTBA
TEMIIepaTyphl [IPH TUIABJICHUH.
8. Mo TENIOBLIX JBUATATENEN.
Jlabopamopnvie padomot u onvimol.

[o2]

1. Ilpogepka eunomeswvl JUHENHOU
3asucumocmu ONUHbL cmonbuka
aHcUOKOCMU 6 MEPMOMEMPUUECKOT

mpybKke om memnepamypoi.
2.HaOmoneHne wn3MeHEHHs BHYTpEeHHEH
SHEpruu Tena B pe3ynbTare

O0ocHOBaHNE MO0  MOATOTOBICHHOMY  aJTOPUTMY
COBMECTHO €  IEJaroroM  IpaBWI  H3MEPEHUS
TEMIIEPaTypHL.
CpaBHeHHE pa3JIMUHBIX CIIOCOOOB M3MEPEHUS M IIKa
TEMIIEPATYPBL.
Habnronenue 3a MIPOBEACHUEM OTIBITOB,

JIEMOHCTPUPYIONINX H3MEHEHHE BHYTPEHHEW OJHEpPruu
TeNNa B pe3ysbTaTe TEIIONepeaayd U pabOThl BHEITHHX
CHII.

Habnromenne 3a mpoBeIcHHWEM ONBITOB, OOCYXKICHHUE
MPaKTUYECKUX CUTYaLUH, JIEMOHCTPHUPYIOIINX
pazIuyuHblE BUABI TEIUIONEpEeaun: TEIIONPOBOAHOCTD,
KOHBEKIIMIO, U3JIyYEHUE.

UccnenoBanne ¢ onopoid Ha TEXHOJIOTMYECKYIO KapTy
MIOJ1 PYKOBOJICTBOM I€J]arora siBJIeHUs TEII000MeHa MpH
CMEIIMBaHUU XOJOIHON U TOpsiYeil BOABI.

HaOnromeHue yCTaHOBICHHS TEILUIOBOIO PaBHOBECHS
MEXy rops4Yei U XOJIOIHOM BOJOU.

OmnpeneneHre TMpy IOMOIM IeJarora KoJMYecTBa
TEIUIOTHI, TIONyYSHHOTO BOJOW TMpPH TEIUIOOOMEHE C
HarpeThiM METAJUNIMYECKUM LIMJIMHAPOM.

OnpenencHue 1Mo TaONHIE YACTHHOW TEIDIOEMKOCTH
BEIIlECTBA.

Pewmenne TMIOBBIX pacy€THBIX 3a7a4 B 1—2 nelcTBuUs C
OTIOpPOIl Ha alNTOPHUTM, NpPEABAPUTEIBHO pPa300paHHBIN
COBMECTHO C II€JarOroM, CBS3aHHBIX C BBIYUCJICHHEM

KOJIU4YECTBaA TCIIJIOTHI nu TeHHOéMKOCTI/I HpI/I
TemI000MeHE.

Amnanus npu TIOMOIIIU neaarora CUTyalUH
HpaKTI/I‘IeCKOFO HUCIIOJIB30BaAHUA TCIIJIOBBIX CBOﬁCTB
BCIIICCTB u MaTepI/IaHOB, HaanMep B easax
9HEprocOepeKeHus: TEILIOU30 AL,
9HEprocOeperaoIiue  KpbIlid, TEPMOAKKYMYIISTOPBI

U T. 1.
HabnroneHue sIBICHUI HCIIapeHUs 1 KOHICHCALHH.
HabnroneHue 3a HCcieIOBaHHEM IpOLecca HCIapeHUs
Pas3IIMYHBIX JKUIKOCTEH.

OOBsCHEHHE TI0 aJTOPUTMY COBMECTHO C II€arorom
SIBJICHUI MCTIapEeHHs M KOHJICHCAIIMM Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO y4EHHS.

Habnronenue m oOBsicHEHHE TpoIiecca KUMEHUS, B TOM

YHUCJIC 3aBHCHUMOCTH TEMIICPATYpPhI KHUIICHUA oT
JIaBJICHHSI.
OrmpeneneHne 1Mo TabJIMLE OTHOCHUTENBHOH BIAXHOCTH
BO3-IyXa.

Ha6J’IIOI[CHI/IC nponecca IUVIaBJICHUS KPUCTAJIIIMYECKOI'O
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Terionepesayd M pabOThl BHEIIHHX
CHIL

3. UccnenoBanne sBICHUS TemIooOMeHa
NPY CMEUIMBAaHUU XOJIOJHOM U ropsueit
BOJIBI.

4. Onpedenenue Konuuecmea menaiomul,
NOYYeHHO20 60001 Npu menioodmene
c Hazpemuim MemaniuiecKum
YUTUHOPOM.

. UccnenoBanune nporecca HCIapeHHsI.

]

6. OnpenencHue OTHOCHUTEIBLHON
BJIQ)KHOCTH BO3JyXa.
7. Onpedenenue  yOeibHOU  Meniomobl

naasienus 1voa.

BEILIECTBA, HAIIPUMED, JIbJA.

CpaBHEeHHE 10 IIaHy NPH TOMOIIY MIE1arora MpoIeccoB
IUIaBIICHUS KPHUCTAUIMUECKUX TNl U Pa3MAr4eHus MNpu
HarpeBaHuy aMOPQHBIX TeJl.
Omnpenenenve 1o  Tabiuue
IUTaBJICHUS JIBJA.

OOBsICHEHHE 110 CXEME I0CIIe 00CYXKICHHUS C IeAarorom
SBICHUN TIJIaBJIEHUs U KPHUCTANIM3alMM Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHS.

Pemenne TMIOBBIX pacyE€THBIX 3a7a4 B 1—2 nelcTBuUSA C
OTIOpOil Ha AaNTOPHUTM, NpPEABAPUTEIHHO pPa300paHHBII
COBMECTHO C IIEJAaroroM, CBSI3aHHBIX C BBIUYHCICHHUEM
KOJIMYECTBA TEIUIOTHI B TPOIEccax TEMIONEpeaadn MpH

yaeﬂLHOﬁ TCIIIIOThI

IUIaBJICHUM W KPUCTAJUIM3ALUM, UCIAPEHUH U
KOHJICHCALlUH.
AHanu3 mpu NOMOIIM Ilefarora ¢ OHNOpoH Ha

JTUNAKTUYECKUH MaTepuan CUTyallui MpakTHYEeCKOro
IMPUMEHEHUs ABJICHUN MJIABJIEHUS M KPUCTAJUIM3ALUU,
HampuMmep, IMOJyYeHHE CBEPXUYUCTBIX MAaTepUaoB,
coJieBast rpenka u Jap.

AHanu3 mpu MOMOIIM Hejgarora paboThl U OOBSICHEHNE
MPHUHIUINA ASHCTBUS TEIUIOBOIO ABUraTENs.

Beruncrenne komuM4ecTBa TEIIOTHI, BBIACISIOIIETOCS
IIpY CTOPAaHUM Pa3IUYHbIX BUAOB TomumBa, U KIIJ]
JIBUTATEIS.

OOcyxIieHHE COBMECTHO C IEJaroroM 3KOJIOIHMYECKUX
HOCJICACTBUM UCIIOJIB30BAHUS JBUIATEIC BHYTPEHHEIO
CropaHusi, TEIUIOBBIX M TruaposiexTpoctanmui (MC —
9KOJIOTHSI, XUMUS).

Paznes 7. DiekTpuyeckue U MArHUTHBbIE siBjieHus1 (37 4)

DileKTpHYecKne
3apsibl.
3apsiKeHHbIE
TeJa M uX
B3anMMo/JeiicTBre
(7w

Dnexmpuzayust mei. HBa  ponma
AJIEKTPUYECKUX 3apsAnoB. BiaumopeiicTBue
3apSHKEHHBIX Tel. 3axon Kynona
(3asucumocms ~ CUIbl  63AUMOOELCIEUS

3APAHCEHHBIX Me OMm eNUUUHbL 3aPAJ0S U
PACCMOSAHUSL MeAHCOY MeamuL).
OnexTpuyeckoe mone. Hanpsscénnocmo

INEKMPUUECKO20 nos. IHpunyun
CYnepno3uyuyu  dNeKmpudeckux noietl (Ha
KAYeCmeeHHOM YpOgHe).

Hocumenu  snexmpuueckux  3aps00s.
Onemenmapnviil  91eKmpuyeckuli.  3apso.
Cmpoenue  amoma.  IIpoBOmHUKH |
JUDJICKTPUKH. 3akoH COXpaHEHHS
3JIEKTPUUYECKOTO 3apsi/a.

Zlemomcmpauuu2

1. DnexTpu3anus Tei.

2. JIBa pona SJIEKTPUUYECKHX 3apslioB M
B3aMMOJICICTBHE 3aPSYKEHHBIX TEIl.

3. YCTpoicTBO 1 AeHCTBUE IIEKTPOCKOTIA.

4. DnexkTpocTaTH4ecKasi HHIKIHsI.

5.3akoH  COXpaHEHHUS  JIIEKTPUUYECKHUX
3apsIoB.

Jlabopamopnvie padomot u onvimol.

1. OnbITH IO HAOJTIOICHUIO DJICKTPHU3AINH
Tel UHAYKIMEH " npu
COTIPUKOCHOBEHUH.

HabnromeHue 3a mpoBeICHUEM OIIBITOB TI0 3JICKTPU3AIIUH
TeJ IPU CONPUKOCHOBEHUHU U MHAYKIUEH.

HaGmonenue u  oObsicHEeHME C  ONOpPOM  Ha
IUTaKTHYECKUN Marepuan B3aMMOJICUCTBHS
OJHOMMEHHO U PA3HOUMEHHO 3apsKEHHBIX TEJ.
OOBsiCHEHHE TpW TIOMOIIM MeJarora IMPHHIKANA
JIEHCTBUS AJIEKTPOCKOIIA.

OOBbsICHEHHE COBMECTHO C IE€JAaroroM  SBJICHHI
3JIEKTPU3ALMU TIPU CONPUKOCHOBEHUU TEJl U MHAYKLHEH
C MCIIOJIb30BAHMEM 3HAHUH O HOCHUTENSAX 3JIEKTPUUECKUX
3apsiI0B B BELLECTBE.

Pacrio3naBanue u OOBSICHEHHME IO CXEME COBMECTHO C
MeJaroroM SBJIICHUM 3JIEKTPU3alMU B NTOBCEJHEBHOMU
JKU3HU.

HaGmonenue 1 oObsicHEeHME € ONOpPOM  Ha
TEXHOJIOTHYECKYI0 KapTy OIBITOB, WUIHOCTPUPYIOIINX
3aKOH COXPaHEHMsI SIEKTPUUYECKOTO 3apsija.
HaOnromeHue OMBITOB 1O MOJCIUPOBAHHUIO CHIIOBBIX
JIMHUH 3J€KTPUYECKOTO MOJISL.

UccnenoBanue moa pyKkoOBOJICTBOM Iefarora JeUCTBHS
3IEKTPUYECKOTO MOJIS Ha IPOBOAHUKHU U JUJIEKTPUKU
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IMocTostHHBIH
3JIEKTPUYECKUI
ToK (17 4)

DNEeKTPUICCKHMA TOK. VYenosus
CYWecmeo8anus — d1eKmpU4ecKo20  moxd.
Hctounuku nocTtostHHOro ToKa. JledcTBus
3JIEKTPUYECKOTO TOKa (TemnoBoe,
XUMHUYECKOE, MAarHUTHOE). JleKmpuuecKut
MOK 8 JCUOKOCHIAX U 2A30X.

Pabota W MOIIHOCTH BIICKTPUICCKOTO

TOKa. 3akon Jorcoyna—Jlenya.
Dnekmpuyeckue yenu u nompebumenu
INEKMPUUECcKoll oHepauu 8 ovimy.
OnexTpuuecKas LETb. Cuita TOKa.
DneKTpruecKoe HaInpsOKCHUE.
CompoTuBieHHEe TPOBOTHUKA. YOenvHoe

conpomusnenue eewecmea. 3akoH OMa uIs
yuactka 1enu. llocnemoBarenbHoe U
napajuieibHOe COEAMHEHHE MPOBOIHHUKOB.
Kopomxkoe 3amvixanue.
,Zlemmttcmpauuu2
1. [IpOBOTHUKY U AUAICKTPHUKH.
2. MonenupoBaHue  CHJIOBBIX
AIEKTPHUUECKOTO MO,
. ICTOYHHKH ITOCTOSTHHOTO TOKA.
. JleHicTBUS 3NEKTPUUECKOTO TOKA.
. DJIEKTpUYECKUI TOK B KHUIKOCTH.
. T'a30BBIi1 pa3psa.
. I3MepeHue cuiipl TOKa aMIepMETPOM.
. Ismepenue 3JIEKTPUYECKOTO
HAMPSHKEHUS BOJIBTMETPOM.
9. PeocTar 1 MarasuH CONpOTHBIICHUH.
Jlabopamopnwie padomot u onvimol.
1. Hccnemosanue IefcTBUS
ANEKTPHYECKOTO IO Ha MPOBOJHUKH
U IADIIEKTPUKH.

JIMHUH

O ~NO Ol W

2. Coopka ®m  mpoBepka  PabOTHI
IEKTPUYECKON [ENMH  IOCTOSHHOTO
TOKA.

3. HM3mepenue u peryaupoBaHHE CHIIBI
TOKa.

4. V3mepenue u peryiupoBaHue
HAaIpsDKEHHUSI.

5. Uccnedosanue 3agucumocmu  cunvl

MOKA, UOYWe20 yepes pe3ucmop, om
conpomuenenus pesucmopa u
HANPSIHCEHUSL.

6. Onwvimul, O0eMOHCmpupyrowue
3A6UCUMOCTIb INEKMPUYECKO20
Conpomueienusi NPoSOOHUKA Om €20
OIUHDL, niowaou nonepeyHozo
ceyenusi u Mmamepuaia.

7. Ilposepra npasuia coxceHus
HAnpsIiCceHull. npu nocied08amenbHoM
CcOoeOuHenuU 08yX pe3ucmopos.

8. Ilposepra npasura Ons cuibl moka

npu  NApaiienvHOM — COeOUHEeHUU
pe3ucmopos.
9. Ompenenenue paboTsI

3JIEKTPUUECKOr0 TOKa, UAYIIEro 4epes
pe3ucrop.

10. Ompenenenue MOIIHOCTH
JIEKTPUYECKOTO TOKA, BBIZEISIEMON Ha
pesucrope.

Habmonenue pa3JInYHbIX BHJIOB JIeACTBUS
JNEKTPUYECKOTO TOKa W OOHApPYXKEHHE COBMECTHO C
MearoroM 5TUX BHUAOB JCHCTBHS B TOBCEJHEBHOM
JKU3HHU.

COopka MO CXEME U HCHBITAHUE IIOJT KOHTPOJIEM
nejarora JIEKTPUIECKON [ENMU MOCTOSHHOTO TOKA.
HaOnromenue 3a meMOHCTpanueil H3MEPEHHs CHITbI TOKa
aMIIePMETPOM.

HaGmronenue 3a JeMOHCTpanueit
ANEKTPUYECKOTO HAIPSKEHHS BOIIETMETPOM.
[IpoBenenne u OOBACHEHWE TP TIOMOIIH yIUTEIA
OTIBITOB, JEMOHCTPHPYFOIIIX 3aBHCHMOCTh
ANEKTPUYECKOTO COMPOTHUBICHHUS MPOBOJHHUKA OT €ro
JUTHHBI, TUIOMIA ! TIOTIEPEYHOTO CEUCHISI U MaTepHaa.
HaOnromenue 3a  JAEMOHCTpAIUCl  HCCIICAOBAHUS
3aBUCUMOCTH  CHJIBl TOKa, TMPOTEKAIOUIero  dYepes
pe3ucTOp, OT COMPOTUBIIEHUSI PE3UCTOPA U HAIPSHKEHUS
Ha Pe3UCTOpE.

bazoBrle mpenctaBieHHs O MpaBHJIAX  CIOXKEHUS
HanpsDKeHUH TPU TIOCTIEI0OBATEIHbHOM COSTUHEHUH JIBYX
PE3UCTOPOB.

BaszoBeie mpencraBieHHs O TpaBWiIaxX Ui CHIIBI TOKA
MIPY TapaJUIeTbHOM COSINHCHUH PE3UCTOPOB.
HabnromeHne neMOHCTpamuu TIefarora O CHTYaIHax
MOCJTICIOBATENIEHOTO ¥ TApaJUICIbHOTO  COCIMHEHUS
MIPOBOJHHUKOB B IOMAIIIHUX DJIEKTPUYECKUX CETAX.
Pemenne TUMOBBIX pacyETHBIX 3a7a4 B |—2 neicTBUs C
OMOpOil Ha aJIrOPUTM, MNPEABAPUTEIBHO Pa300paHHBII
COBMECTHO C MEJaroroM ¢ MCIojib30BaHUEeM 3akoHa Oma
1 GhopMyI pacuéTa MEKTPUYCSCKOrO COMPOTHBIICHHS MPH
MOCNIEZIOBATEIbHOM M MapajuleIbHOM  COEIMHEHHUU
TIPOBOTHUKOB.

OmnpeznencHue C OMOPOH HAa TEXHOJOTHUYECKYIO KapTy
MOl PYKOBOJCTBOM TMearora padoOTHl 3JEKTPHUIECKOTO
TOKa, MPOTEKAOIIETO Yepe3 Pe3UCTOpP.

OmnpeznencHue C OMOPOH HAa TEXHOJOTHUYECKYIO KapTy
oI PYKOBOJICTBOM nearora MOIIHOCTH
JNEKTPUYECKOTO TOKA, BBIJCISAEMON Ha PE3UCTOPE.
HaGmonenne 3a wuccieoBaHWEM 3aBHCUMOCTH  CHJIBI
TOKa Yepe3 JaMIIOUKy OT HaNpsKeHHs Ha HE.
OmnpeneneHre ¢ OMOPOH Ha TEXHOJOTHUYECKYIO KapTy
moJ; pykoBoacTBoM nenarora KITJ[ narpesarens.
HabGnromenue 3a  wmccieoBaHHEeM —IpeoOpa3oBaHU
SHEPTUH TPH MOTBEME TPY3a AIEKTPOABUTATEIICM.
OOBsICHEHHE TIOCNIE PACCYKACHUS C TIEHaroroM |
COCTaBJICHUE TUIaHA-KOHCIIEKTa YCTPOWCTBA U NMPHUHIINAIIA

HN3MEpPEHHS

nefcTBUs JIOMAIITHUX AJIEKTPOHATPEBATEIBHBIX
prOOPOB.

OObsiCHEHHE TIOCJIe PACcCYXKACHHS C TeNaroroMm M
COCTaBJICHHE IUIAHA-KOHCIIEKTa ITIPUYMH  KOPOTKOTO
3aMbIKaHHUA u IIpUuHOUIIA HeﬁCTBHH IJIaBKUX
IIpeloXpaHuTeen.

Perrenne TMIIOBBIX pacd&THBIX 3a1a4 B |—2 meicTBus
OTOpOil Ha aNTOPHUTM, NPEABAPUTEIHHO pPa300paHHBIN
COBMECTHO C MEJAaroroM C HCIOJb30BAHUEM 3aKOHA
Joxoyns—IJlenua.

HaGmoziene BO3HMKHOBEHHSI JJIEKTPUYECKOTO TOKa B
JKUJIKOCTH.
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11.UccnenoBanne 3aBUCHMOCTH  CHJIBI
TOKa, WIYIIETO 9Yepe3 JIAMITOYKY, OT
HANpPsDKEHUS Ha HE.

12. Onpeoenenue KII/] nacpesamens.

MarbuuTHble
siBJIeHUs1 (6 1)

IloctosiHHBIE MarHuTHL. B3anMoeiicTBue
MOCTOSIHHBIX MarHuToB. MaeHnummuoe noie.
Maenuummnoe none 3emau u e2o snavenue 0is
arcusnu Ha 3emae. Onvim Opcmeoa.
Maenummnoe none snekmpuuecko2o moxa.
Ipumenenue snekmpomacHumos 6 mexHuxe.
eticmaue MazHUMHO20 N0/ HA NPOBOOHUK
¢ mokom. dnexmpoosucamens NOCMOAHHO20
moxa. Hcnoavsosanue snekmpoogueameneli
68 MEeXHUYecKUx yCmpoucmeax u na
mparncnopme.

ﬂemoncmpauuuz
1. B3aumoelicTBue NOCTOSIHHBIX
MarHuToB.
2. MopenupoBaHue HEBO3MOKHOCTH

pasieNieHus MOIFOCOB MAarHUTA.

3. MojenupoBaHue MarHUTHBIX —MOJEH
ITOCTOSTHHBIX MarHUTOB.

4. OnsIT DpcTena.

5. MarauTtHOe noJse TOKA.
DNeKTpOMarHmr.
6. JleficTBie =~ MarHMTHOrO  TOJII  Ha

MIPOBOJTHUK C TOKOM.
7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.
Jlabopamopnuie padomot u onvimol.
1.  Uccnenosanue MarHuTHOTO
B3aMMOJICHCTBHS TIOCTOSTHHBIX MAaTHUTOB.

2. H3yuenwme MarHuTHOTO ITOJISt
IMOCTOSIHHBIX MAarHuTOB npu Hx
00BETMHCHNH U Pa3/ICIICHUM.

3. HUccnenosanue HeNCTBUSA

QJICKTPHUYICCKOIO TOKa Ha MArHuTHYRO

CTPEIIKY.
4.  OnsITH, JIEMOHCTPUPYIOLUE
3aBHCUMOCTh  CHJIBI  B3aHMMOJAEHCTBHSA

KaTyIIKM C TOKOM W MarHuTra OT CHJIbI
TOKA U HalpaBJICHUsI TOKa B KaTylIKe.

5. H3yueHue JeHCTBUS MarHUTHOTO
T0JIs1 HA IPOBOJIHUK C TOKOM.

6.  Koucmpyuposanue u  usyuenue
pabomul d1eKkmpoosucamerns.
7.  U3mepenue KI1A

3HeKTpO,Z[BPIFaTeJ'ILHOﬁ YCTaHOBKH.

HccnenoBanue noJ PYKOBOJICTBOM nejarora
MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MarHUTOB.
W3yuenne c omopoil Ha TEXHOJOTMYECKYIO KapTy IOA
PYKOBOJICTBOM TI€ZJarora MarHUTHOTO TOJISI TOCTOSTHHBIX
MarHUTOB IPU MX OOBEIMHEHUH U Pa3IeIICHIH.
Habnronenue 32  TIPOBEICHHEM OTIBITOB ()
BH3YaJIU3AIIH TOJIS IIOCTOSTHHBIX MarHUTOB.

Wzyuenne 1o pPyKOBOACTBOM —TIeIarora  SIBICHUS
HaMarHMYUBaHUS BEIIECTBA.

HccnenoBaHue COBMECTHO C IEJaroroM JAeHCTBUS
UIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

Habmronenue 3a IIPOBEICHUEM OTIBITOB,
JIEMOHCTPHUPYIOLIUX 3aBHCHUMOCTh CHITBI

B3aHMO}1€ﬁCTBHH KaTylmKy ¢ TOKOM U MarHuta OT CHJIbL
1 HallpaBJICHHA TOKAa B KaTYHIKE.

Ananus pu IIOMOILHA negarora CUTyarmn
MPaKTUYeCKOTO TPHMEHEHHsI AJIEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKUX YCTpPOHCTBAX,

MPOMBIIICHHOCTH, MEAHIIIHE).

H3ydenne ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy MOA
PYKOBOJACTBOM Ini€garora ﬂGﬁCTBI/IH MAar"svuTHOI'O IIOJIA Ha
IIPOBOJHUK C TOKOM.

N3ydyenue c¢ omnopoil Ha JIUAAKTUYECKUM Marepuall
JIEHCTBUA 3JIEKTPOBUTATEIIA.
W3mepenue COBMECTHO c
9JIEKTPOJIBUraTEIIbHON YCTaHOBKHU.
ba3zoBele mpencTaBIeHUS O Pa3IMYHBIX MPUMEHEHHSIX
NIEKTPOABHUTATENCH (TPAHCIIOPT, OBITOBBIC YCTPOMCTBA

u 1p.).

earoroM KT

DJIeKTPOMATHUT
Hasl MHIYKIHUSA
(4 9)

Onvimoi Dapades. Henenue
anekmpomacHumuou  unoykyuu. Ilpasuno
Jlenya.  Dnexmpocenepamop.  Cnocobwi
nony4eHus. INEKMPUYECKOTL oHepeuu.
DNEeKTPOCTAaHIIMM  HAa  BO300OHOBISIEMBIX
HUCTOYHHUKAX SHEPTHH.

,Zlemoncmpauuuz
1. UccnenoBanue SIBIICHHSI

3JEKTPOMArHUTHON HHIYKIIUY.
2. OnbiTer Dapanes.

3. 3aBHCUMOCTH HaIrpaBJICHU

HpOBe}IeHI/IC COBMCCTHO C II€garoroM OIIBITOB IIO
HUCCJIICAOBAHUIO SBJICHUA 3H€KTpOMaFHHTHOﬁ WHAYKOWUU:
HCCJEIOBAaHNE W3MCHEHMH 3HAUYCHHS U HalpaBJICHUA
WHAYKOUOHHOT'O TOKa
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WHIYKIIHOHHOTO TOKa OT YCJIOBHH €ro
BO3HHKHOBCHUSI.

4. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuvie padomot u onvimul.

1. OmBITBI TIO WCCIEOBAHUIO SIBJICHUS
3JIEKTPOMArHUTHOM WHIYKIIH:
HCCIeOBAaHUE M3MCHCHUI 3HAYCHUS U
HAIMpPAaBICHUS HHIYKIIMOHHOTO TOKA.

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 u)

TemaTuueckuii OcHOBHOe cofiep:kaHue OcHOBHBbIE BU/IbI /IESITEILHOCTH YYALIUXCS
0710k, TEMA (Ha ypoBHe y4eOHBIX JeiicTBHI)
Pasnen 8. Mexannyeckue siBieHust (40 u)
Mexanudeckoe Mexanuyeckoe JNBUKEHHE. | AHANM3 C TIOMOUIIbIO TMejarora u  00CyXKJIeHue
JBHKEHUE MarepuanbHast Touka. CuctemMa OTCY€Ta. | pa3iaMYHBIX IPUMEPOB MEXAHUUECKOIO ABMXKCHHUS.
H CIOCO0OBI ero OTHOCHUTENBHOCTD MexaHndeckoro | OOCyXIeHHe COBMECTHO C  MEeJaroroM  TpaHuI]
onucanms (10 4) | nBwxeHus. PaBHOMEpHOE NPSIMOJIMHEMHOE | NPUMEHUMOCTU MOJEIHN «MaTepHUaabHasi TOUKa».
nBIbkeHNe. Hepasnomeproe npamonunetinoe | Onmcanne — mociie  OOCYKACGHHS € TEHaroroM

oguoicenue.  CpemHsAss U MeHOBeHHAs
CKOpOCMb  mend  npu  HepagHOMEepHOM
o8udCeHUU.

Yckopenue. Pasnoycrxopennoe
npamonuHelnoe  ogudicenue. CBOOOIHOE
nagenue. Onvimut I anunes.

Pasnomepnoe osuoicerue no
okpyacnocmu.  Ilepuoo  u  uwacmoma

obpawenus. Jluneiinas u yenogas ckopocmu.
Lenmpocmpemumenvroe yckoperue.

Jemoncmpayuu

1. HaGmronenue MEXaHUYECKOTO
JBIDKCHUS TeJla OTHOCUTEIHFHO pa3HBIX
TeJ OTCUETA.

2. CpaBHeHHE TyTed U  TpPaeKTOpHi
JIBIDKEHUSI OJHOTO M TOTO JK€ Tela
OTHOCHUTENIFHO PA3HBIX TEJ OTCUETA.

3. U3MepeHue CKOpPOCTH M YCKOPEHUS
NPSMOJIMHEWHOTO IBIKSHUSI.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JIBIKCHHUS.

5. HaOmromenne  [OBWKEeHHS Tela 110
OKpPY>KHOCTH.

6. HabmoeHne MEXaHWYECKHUX SIBIICHHH,
NPOUCXOJAIINX B CHCTEME OTc4éTa
«Tenexxka» npu €€ paBHOMEPHOM H
YCKOPEHHOM [IBIDKEHHU OTHOCHTEIILHO
KabmHeTa (PU3HUKH.

Jlabopamopnvie padomot u onvimol.

1. Koucmpyuposanue mpaxma ons
Pa320HA U OANbHeNe20 PABHOMEPHO20
OBUIICEHUsL WAPUKA UTIU THETENHCKU.

2. OnpeneneHne  cpeiHEH  CKOPOCTH

MEXaHWYECKOTO IBIDKCHHUS PA3IMYHBIMH CIIOCOOaMU
(ypaBHeHnue, Tabnmmna, rpaduk).

AHanu3 TOA PYKOBOACTBOM IleJlarora >KH3HEHHBIX
CUTyallui, B KOTOPBIX MPOSBIAETCS OTHOCUTEIHHOCTb
MEXaHHUUYECKOTO JBIDKCHHUS.
HaGmonenue  MeXaHHUYECKOTO
OTHOCHUTEJIBHO Pa3HbIX TeJ OTCUETa.
CpaBHeHuUE NyTel U TPaeKTOPHUIl ABMXKEHHUS ¢ OIIOPOH Ha
TEXHOJIOTHUECKYIO KapTy II0J PYyKOBOJCTBOM Ilejarora
OJTHOTO W TOTO € Tejla OTHOCHTENILHO PasHBIX Tel
oTCcYéTa.

Ananu3 ¢ momompio Tmexarora Tekcra [ammies o0
OTHOCHUTEJIFHOCTH JIBVKCHHS; BBINOJHEHUE 3aJaHHU 110
TEKCTY (CMBICTIOBOE UTEHHE).

[Ipocreiimue BeIYHCICHHS 1O o0pasmy cpeaHei
CKOPOCTH CKOJIbXKEHMsI OpyCKa WIIM IBM)KEHHUS IIapuKa
10 HAKJIOHHOM IUIOCKOCTH.

AHanu3 u 00CyXJIeHrEe ¢ OTOPO Ha TEXHOJOTHYECKYIO
KapTy TOJ  pPYKOBOJACTBOM  IIefarora  Croco0OoB
pUOIMKEHHOTO ONIPEETICHNSI MTHOBEHHO!H CKOPOCTH.
OmnpeneneHne IoOCiE pacCyXKACHUS C MeNaroroM Io
CXE€ME CKOpPOCTH pPAaBHOMEPHOTO [BIDKCHHMS (LIapHKa

JIBUIKEHHUS Tea

B KUJIKOCTH, MOJEIU 3JIEKTPUIECKOTO aBTOMOOMIIS
U T. IL).
OnpenencHue  COBMECTHO C  IEAaroroM  MyTH,

IPOMJEHHOIO 3a JaHHBIM IIPOMEXYTOK BpPEMEHH, HU
CKOpPOCTH Tenla 1o Tpaduky 3aBUCUMOCTH TyTH
PaBHOMEPHOT'O IBUKEHUS OT BPEMEHH.

HauanpHblie mnpencraBieHWe O MPUHIUIAX JEUCTBUS
prOOPOB, U3MEPSIOIIUX CKOPOCTH (CITUIOMETPOB).
[pocTetitme BEIYUCIICHUS IO 00pa3Ily MyTH U CKOPOCTH
P PaBHOYCKOPEHHOM TNPSAMOJMHEHHOM JBM)KEHUU
Tena.
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CKOJIL)KCHUSI OpycKa WJIM JIBMIKCHHS
IIapHKa 110 HAKJIOHHOH IIOCKOCTH.

3. OmpeneneHue yCKOpeHHs Tejla IpH
pPaBHOYCKOPEHHOM  JBW)KEHHH  TIO0
HaKJIOHHOH IIOCKOCTH.

4. UccnenoBaHue 3aBHCUMOCTH IYTH OT
BpEMEHH  MPH  PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HayaJIbHOM CKOPOCTH.

5. llposepxa  eunomesvl:  eciu  npu
DPABHOYCKOPEHHOM — Osudicenuu  0es
HAYABHOU CKOPOCMU NYMU OMHOCAMCA
KAk — psA0  HeuémHwlX  uucen,  mo
coomeememesyiowue RPOMEXHCYMKU
8peMenU 0OUHAKOBYL.

OnpeneneHre COBMECTHO C IEJaroroM IPOWEHHOTO
MyTH ®W YCKOPCHHUS JBIDKEHUS Tena 1o Tpaduky
3aBHCUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O
MPSIMOJIMHEMHOTO ABM)KEHHUS TEla OT BpEMEHHU.
OrmpeneneHre C MOMOIIBIO TEAarora yCKOpPEHHs Telna
P PaBHOYCKOPEHHOM JIBIDKEHHUH TI0 HAKJIOHHOU
IIOCKOCTH.

H3mMepeHue mo cxeme mocie pacCyACHUS C MeIarorom
TIepHo/Ia M 9aCTOTHI OOpaIIeHNs Tela MO OKPY>KHOCTH.
OmnpeneneHne HAXOXKACHUS IO PYKOBOJCTBOM IIefjarora
CKOpOCTH PaBHOMEPHOTO JIBIDKCHHUS Tena
10 OKPY>KHOCTH.

Pemenne TMIOBBIX pacyE€THBIX 3a7a4 B 1—2 nelcTBUS C
OMOpOIl Ha AarOPUTM, HPEABAPUTEIBHO Pa300paHHBIN
COBMECTHO c MeJaroroM Ha ompejiesnieHre
KHHEMaTH4YECKUX XapaKTePUCTUK MEXaHHYECKOI0
JIBHDKEHUSI PA3TUYHBIX BUJIOB.

PacnosHaBanue u npuOIIKEHHOE OMUCAHKUE MO 00pa3Ily
nocyie OOCYXIEHHS C TeJaroroM pasjiuyHbIX BHUIOB
MEXaHHUYECKOTO IBIDKEHHSI B TMPHUPOJC W TEXHHUKE (Ha

npuMepax CBOOOJHO  MAJAIOIIUX TeN, JABHKCHUS
JKMBOTHBIX, HEOCCHBIX TeJ, TPAHCIOPTHBIX CPEACTB
u 1p.).

B3aumopeiicTBue
Ted (20 v)

IlepBeiit 3akon HerotoHa. Bropoii 3akoH
Herorona. Tperuit 3akoH  Helorona.
Ipunyun cynepnosuyuu cun.

Cuna ynpyzocmu. 3axon [yka. Cuna
MpEeHUs: CUNa MpeHus CKONbICEHUS, CUld
MpeHUsL NOKOs, Opy2ue UObl MPEHU.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO
TATOTEHUS. Yckopenue CBOOOHOTO
naneHus. [euowcenue naanem sokpye Coanya
(MC). Ilepsaa krocmuueckas CKOpOCHb.
Hesecomocmb u nepeepysku.

PaBHOBecue MaTepUAIBHON  TOYKH.
Abconromno meépooe meno. Pasnosecue
meépo0oeo mena ¢ 3aKPeniéHHOU  OCbio

8pauyenusl. Mowmentr  cunbl.  Llewmp
msadIcecmu.

Hemoncmpayuu

1. 3aBUCUMOCTh ~ YCKOpEHHS Tena OT

Macchl Tejla U ACHCTBYIOUIEH Ha HEro
CHJIBI.

2. Habmonienne  paBeHCTBa
B3aMMOJCHCTBHH TeIL.

3. 3MeHeHue Beca Tena Mpu yCKOPEHHOM
JBHIKCHHU.

JlabopaTopHble padoThbI U ONBITHI.

1. UccnenoBanue  3aBUCHMOCTH
TPEHUS]  CKOJBXEHHS  OT
HOPMAaJILHOT'O JIaBJICHUSI.

2. Onpenenenne kodhduiMeHTa TpEeHHs
CKOJIBXXCHHS.

3. Onpenenenue KECTKOCTH NPYIKUHBIL.

CWII TIpH

CHJIBI
CHJIBI

HabGmofenue u o0CyxaeHHEe COBMECTHO C IEAarorom
OMBITOB C JIBIDKCHHUEM Tella TPU YMEHBIICHUU BIIUSHUS
JPYTHUX TeJ, MPEMATCTBYIOMINX ABUKECHHIO.

AHanu3 mo cxeMme TOCle PACCYKICHHUsI C MeIarorom
TCKCTa T"anunes C OIIMCaHUuEM MBICJICHHOT'O
9KCICPUMEHTa, OOOCHOBBIBAIOIIECTO 3aKOH HHEPIUH;
BBIMOJIHEHHE 3aJ[aHUH 110 TEKCTY (CMBICIIOBOC UYTCHHUE).
OO6cyxaeHne noj PYKOBOJICTBOM nejarora
BO3MO>XHOCTHU BBIIIOJIHCHUA 3aKOHa UHEpUUN
B Pa3IMYHBIX CUCTEMAaX OTCUETA.

HabGmofienue u o0CyxaeHHEe COBMECTHO C IEAarorom
MEXaHUYECKUX SIBJICHHM, MPOHMCXOSIIUX B CHUCTEME

orcuéra  «Temexka» mnpu €€  paBHO-MEPHOM
Y YCKOPEHHOM  JIBIDKCHHM OTHOCHTENBHO KaOWHeTa
76370078

JleficTBUs ¢ BEKTOpPAMM CHJI: BBINOJIHEHHUE 3aJlaHUi IO
CJIOEHUIO ¥ BBIYMTAHUIO BEKTOPOB.

Habnronenue 3a IIPOBEACHUEM OTIBITOB,
JIEMOHCTPUPYIONINX 3aBUCUMOCTh YCKOPEHHUS Tejla OT
MIPIJIOKEHHON K HEMY CHIIBI M MacChI TeJa.

AHanu3 ¥ 00BSICHEHHE C OMOPOW Ha TEXHOJIOTHYECKYIO
KapTy MOJ pPYKOBOJACTBOM IeJarora sIBI€HUH C
HCIOJIb30BaHUEM BTOpOro 3akoHa HproToHa.

Pewmenne TMIOBBIX pacyE€THBIX 3a7a4 B 1—2 neicTBuUs C
OTIOPOIl Ha alTOPHUTM, NpPEABAPUTEIBHO Pa300paHHBIH
COBMECTHO C MENaroroM ¢ HCHOJb30BAHUEM BTOPOIO
3akoHa Hpl0TOHA U MpaBuIia CIOXKEHUS CHJL.
OmnpeneneHre COBMECTHO C TMEAaroroM KECTKOCTH
TIPY>KUHBI.

AHanmu3 CUTyanui ¢ OIOpoil Ha TEXHOIOTHYECKYIO KapTy
MOJT PYKOBOJACTBOM II€/Iarora, B KOTOPBIX HAOJIOAI0TCS
ynopyrue  aedopmammm, ©u HX  OOBSICHEHHE C
HCIOJIb30BaHUEM 3aKoHa ['yka.

Pemenne TMIOBBIX pacyE€THBIX 3a7a4 B 1—2 neicTBuUs C
OIOpPOIl Ha aNTOPHUTM, NPEABAPUTEIBHO Pa300paHHBIN
COBMECTHO C II€larOrOM C HCIOJIb30BaHUEM 3aKOHa

I'yka.

37




HccnemoBanue mpu TMOMONIM TeJarora 3aBUCUMOCTH
CHJIBI TPEHHS CKOJBXEHHS OT CHJIBl HOPMAJLHOTO
nmaBieHus. COBMECTHOE OOCYXKICHHE pE3YJIbTaTOB
HCCIIeIOBaHMUS.

OrmpeneneHue MoJA KOHTPOJIEM IMefarora ¢ OMopoil Ha
KOHCTICKT K03()(DUIIMCHTA TPEHUS CKOJIBKECHUS.
N3mepenue ¢ MOMOIIBIO MIEAArora CUIIbl TPEHUsI MOKOSI.
Pemenne TUMOBBIX pacyE€THBIX 3a7a4 B 1—2 neiicTBUs C
OTIOpOIl Ha aNTOPHUTM, NPEABAPUTEIHHO pPa300paHHBIH
COBMECTHO C MEJaroroM C HCIOJBb30BaHUEM (OPMYIIBI
JUTSL CHITBI TPEHUS CKOJIBXKCHHS.

AHanmm3 TO CXeMe Iociie pacCyKICHHS Iefarora o
NIBHOKEHHMH TEJI TOJIBKO IO JEHCTBUEM CHUIIBI TSHKECTH —
CcBOOOIHOIO MaJICHHUS.
OObscHEHHE noJ PYKOBOJICTBOM nexarora
HE3aBUCHMOCTH YCKOPCHHS CBOOOTHOTO TWAaJCHHUs OT
MaccCHI TeJa.

OrleHKa COBMECTHO C IIEaroroM BEJIUYMHBI CHIIBI
TATOTEHUs, NEUCTBYIOMIEH Mexay NByMs Tenamu (i
pa3HBIX Macc).

AHanu3z ¢ omopoll Ha JUIAKTUYECKHM Marepuan
IBIDKEHMS HeOECHBIX TeNl TIOJa JEHMCTBHEM  CHIIBI
TATOTCHHUS (C  WCIOJNB30BAaHWEM  JIOIMOJHHUTEIBHBIX
HUCTOYHHKOB HH(OPMAIIHH).

Pemienne TMIOBBIX pacyETHBIX 3a7a4 B 1—2 nelcTBUSA C
OMOpOil Ha aJIrOPUTM, MHPEABAPUTEIBHO Pa300paHHBII
COBMECTHO C II€JarOroM C HCIIOJb30BaHMEM 3aKoHa
BCEMHUPHOIO TATOTEHHUS U (HOPMYJIBI IS pacuéra CHIIBI
TSOKECTH.

HaOnromenue u oOCyXICHHE C TOMOIIBIO Teaarora
OTIBITOB 10 HM3MEHEHHWIO Beca Tella NPU YCKOPEHHOM
JIBIOKEHHH.

AHanm3 ¢ MOMOIIBIO TIearora yCIoBUi BOZHUKHOBEHUS
HEBECOMOCTH U TIEPETPY3KH.

Pemienne TMIOBBIX pacyE€THBIX 3a7a4 B 1—2 nelcTBUSA C
OTOpOil Ha aNTOPHUTM, NpPEABAPUTEIHHO pa3o0paHHBIN
COBMECTHO C TEJaroroM Ha OMpeJeNeHHe Beca Tena B
Pa3IUYHBIX YCIOBUSIX.

AHanu3 ¢ Omopodl Ha TEXHOJOTHYECKYI0 KapTy IIOJ
PYKOBOJICTBOM I€Jarora Cui, JEHCTBYIOIIUX Ha TEIO,
MIOKOSIIIIEECs] Ha OTope.

OnpeneneHre ¢ TMOMOIIBIO Teaarora IEHTpa TAKECTH
Pa3INYIHBIX TEIl.

3aKoHBI
COXpaHeHHus
(10 v)

Nmnynse Tena. H3zmenenue umnyasca.
Hmnynee  cunvl.  3aKOH  COXpaHEHUSs
nmnyibca. PeaktuBHoe nBimkenue (MC).

MexaHndeckast paboTa HM  MOIIHOCTb.
PabGota cun TsDKECTH, ynpyzocmu, mpeHus.
Csasv anepeuu u pabomel. IloTeHnmanbHas
SHEprus Tena, MOTHATOTO Haj
MMOBEPXHOCTBIO  3eMiM.  [lomenyuanvuas
aHepaus cocamoil npyxcunsi. Kunernaeckas
sHeprusa. Teopema O  KuHemuyeckou
9Hepeuy. 3aKOH COXPaHEHHS MEXaHHIECKOU
SHEPIUu.

Jemoncmpayuu
1. Ilepenaua UMITyJIbCa pu

B3aUMOJICHCTBUH TEJl.

2. IlpeobpaszoBanus SHEprun npu

HaGmonenne u obOcykneHWe C IOMOLIBIO Meaarora
OTIBITOB, JIEMOHCTPHUPYIOIINX IEpeaady HMITYJIbCca TPH
B3aUMO/ICHCTBUH TEJ, 3aKOH COXPAHCHHUS UMITYJIbCA TIPH
a0COJIOTHO YIPYroM W HEYHNPYroM B3aUMOJEHCTBUH
Tell.

HaOmonenne neMOHCTpanWu TIIefarora CHTyanuid B
OKpYXarollel JKU3HH C HUCIOJIb30BAaHHEM 3aKOHA
COXpPaHEHHS UMITYJIbCA.

PacniozHaBaHue ¢ onopoil Ha TEXHOJOTMYECKYHO KapTy
MOJT PYKOBOJACTBOM TI€Aarora SIBJICHUS PEaKTHBHOTO
JBIDKEHUS B ipupoje u Texauke (MC — Gmonorus).
IIpuMeHeHHe  COBMECTHO €  MEJAroroM  3aKoHa
COXpaHEHMsA UMIIylbca JUIsl pacdyéra pe3ysbTaToB
B3aUMOJIeHicTBUA Ten (HAa TpHUMepax HEYIpyroro
B3aUMOJICHCTBHS, yHOpyroro LHEHTPAIIbHOTO
B3aUMO-ICUCTBUS JIBYyX OJMHAKOBBIX TEl, OJHO H3
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B3aMMOJIEHCTBHH TEIL.

3. CoxpaHeHHE HMITyJbca IIPH HEYIPYTOM
B3aUMOJICHCTBUH.

4. CoxpaHeHUE MMIIyJIbCa MPHU aOCOIIOTHO

YIIPYroM B3aHMOJICHCTBHH.

HaGmtonenue peakTHBHOTO IBHXKEHHSI.

6. CoxpaHeHHE MEXaHMYECKOHl JHEpruu
pu cBOOOTHOM TaJCHUH.

7. CoxpaHeHHE MEXaHHYECKOH »Heprun
IpU JBIDKCHWH Tela IOA JAeiicTBHEM
MPY>KHHBL.

Jlabopamopnuvie padbomovt u onvimol.

1. Omnpenencare paOOTHI CHUIIBI TPEHUS IPH
PaBHOMEPHOM  JBW)KEHMH Teida MO
TOPU30HTAJIbHON TOBEPXHOCTH.

2. Omnpenenenue pabdOTHI CHIIBI YIPYTOCTH
Ipu TOoABEME TPy3a C HCIOJIb30BaHUEM
HETOJIBM)KHOTO U TIO/IBU)KHOT'O OJIOKOB.

3. H3ydenue 3aKoHa COXpaHEHUs YHEPTHH.

o

KOTOPBIX HETIOJ-BHXKHO).

Pemenne TUMOBBIX pacyETHBIX 3a7ad B 2—3 HEUCTBHUSA C
OMOpOIl Ha AaJrOPUTM, MNPEABAPUTEIBHO Pa300paHHBII
COBMECTHO C II€JaroroM C MCIOJL30BAaHUEM 3aKOHA
COXpPaHCHHS UMITYJIbCA.

OmnpezencHue ¢ OMOPOW Ha AMAAKTHYCCKHIA MaTepuai

pabOTBl  CHJBI YOPYrOCTH TMPH MOABEME Tpysa
C HCIOJIB30BAHUEM HEMOABIKHOIO M IOABHKHOTO
OJIOKOB.

W3zMepeHne cOBMECTHO C IeJaroroM MOITHOCTH.
W3mepeHne ¢ NOMOILIBIO MeNarora IMOTEHLUHAIbHOU
SHEPTUH YIPYTO IePOPMHUPOBAHHON TPY>KUHEI.
W3mepeHune COBMECTHO C MENAroroM KHUHETUYECKOU
SHEPTHUM TeJa MO AJTWHE TOPMO3HOTO MYTH.

HaOnromenue 3a AIKCICPUMCHTANBHBIM — CPaBHEHHUEM
W3MEHEHHUsl TMOTEHIMATbHOM U KUHETHMYECKON JHEpruii
TeJia MPH JABIKEHUU TI0 HAKJIOHHOH ITIOCKOCTH.
HabnroneHue 3a skcrniepuMeHTAIBHON IPOBEPKO 3aKOHA
COXpaHCHHS MCXaHUYCCKOW HSHEPrHd IPU CBOOOIHOM
MMaJeHuN.

[IpuveHeHne Ha HA4YaNBPHOM YpOBHE, C OMOPOW Ha
MIaKTHYECKHUI MaTepHai 3aKOHa COXpaHCHHSA
MEXaHHUYECKOW PHEPTHH IS pacdyéra MOTEHIMAIbHON U
KUHETUYECKOM SHEPruHl Tena.

Pemienne TMIOBBIX pacyETHBIX 3a7a4 B 1—2 nelcTBUSA C
OMOpOil Ha aJIrOPUTM, MHPEABAPUTEIBHO Pa300paHHBII
COBMECTHO C II€JarOroM C HCIIOJb30BaHMEM 3aKoHa
COXpaHEeHHS MEXaHUUECKON YHEPTHUHU.

Pa3nen 9. Mexannyeckue Kojie6anusi 1 BoJHbI (15 4)

Mexannyeckue
KoJiedanus (7 4)

KonebarenpbHoe pnBmwxeHue. OCHOBHBIE
XapaKTEPUCTUKH  KOJIeOaHHiA: MEPHUOI,
YacToTa, aMIuIuTyaa. Mamemamuyeckuil u
npyosicunnvili  masmuuku.  Ilpespawenue
SHepeulu npu KOAe6amenbHoMm OBUINCCHUU.

3aryxarorue Kosebanus. BeIHY)IeHHBIE
konebanus. Pezonanc.

ﬂemoncmpauuu2

1. HaGmronenne koneOaHMil Tel IOJX
JCUCTBHEM CHJIBI TSDKECTH ¥ CHIIBI
YIPYTOCTH.

2. Habmonenne koseOaHuii rpysa Ha
HUTH U Ha TIPY)KUHE.

3. HaGmonenue BBIHYKJICHHBIX

KoseOaHul 1 pe3oHaHca.
Jlabopamopnvie padbomot u onvimol.

1. Onpenenenne 4YacToThl M NEPUOAA
KoneGaHni MaTeMaTHIecKOro
MasITHHKA.

2. OmpeneneHne 4acToTl W II€pHOJA
KoneOaHWH TNPYXKMHHOTO  MAasTHUKA

(MU 371EeKTPOHHAs JEMOHCTPALIUs).

3. UccnenoBanne 3aBHCUMOCTH II€pPHOJA
KoJIeOaHMH TO/ABEHMICHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

4. VlccnenoBanue 3aBHUCHMOCTH IEpHOJa
KoJieOaHWH NPYKHUHHOTO MAasTHHKA OT
Maccel rpy3a (MIM  3JEKTpPOHHAs
JIEMOHCTpanusl).
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HaGmonenue xoneGaHMil 1MoJ NEHCTBHEM CHII TSKECTH
U YIOPYrocTH MU OOHapy)KeHHEe IpHU TOMOIIM Ieaarora
MOI00HBIX KOJieOaHUH B OKPYKAIOIIEM MUPE.

AHanu3 COBMECTHO C MEAaroromM KosieOaHWil rpy3a Ha
HUTH W Ha npyxwuHe. OmnpeneneHue IO aJTOPUTMY
4acTOTHl KOJIEOAaHWH MaTeMaTH4ecKOro M MPYXHHHOTO
MasITHHKOB.

HaGmonenne u oOBsICHEHWE C TIOMOINBIO Megarora
SIBJICHUSI PE30HAHCA.

HccnenoBanne ¢ onopoil Ha aJlrOpUTM, IIpeIBapUTEITEHO
pa30o0paHHBII COBMECTHO C IIEAaroroM, 3aBHCHMOCTH
neprosia KoyieOaHWi MO/BEIIEHHOT0 K HUTH Tpy3a OT
JJIMHBI HUTH.

IIpoBepka ¢ OHmOpPOl HAa TEXHOJOTMYECKYIO KapTy IOJ
PYKOBOJICTBOM  IIeflarora HE3aBUCHUMOCTH MepHoja
KoseOaHui Tpy3a, MOABEIICHHOTO K JIGHTE, OT MacChl
rpysa.

HaGmonenne wu oOcyxkzneHHe TOA  PYKOBOJCTBOM
mejarora OIBITOB, JEMOHCTPHPYIOIINX 3aBUCHMOCTD
neprosa KoyieOaHWH TNPYKMHHOTO MAasTHHKA OT Macchl
rpy3a U )KECTKOCTHU NMPYKHUHBL.

IIpuMeHeHre ¢ MOMOIIBIO IeJarora MaTeMaTUIeCKOro 1
IMPY>KXUHHOTO0O MAasITHUKOB B Ka4Y€CTBE MO}IeHeﬁ JUIA
OmHCaHMA KoJIeOaHNH B OKPYKAIOIIEM MHUDE.

Perrenne TMIIOBBIX pacu&THBIX 3a/1a4 B |—2 meicTBus
OTIOpOIl Ha aNTOPHUTM, HPEABAPUTEIHHO pPa300paHHBII
COBMCCTHO C II€JaroroM, CBs3aHHBIX C BBIYHCJICHHCM
WJIN OIIEHKOH 4acTOTHI (TIepno/a) Kojaeoanuit




5. [IpoBepka HE3aBHCHMOCTH IIEpHOIA
KOJICOAaHWH Tpy3a, IMOIBEIICHHOIO K
HUTH, OT MacChI Ipy3a.

6. OIEBITHL, JIEMOHCTPHUP YIOIIUE
3aBHCUMOCTh  TEpPHOAa  KOJeOaHui
NPY>KUHHOTO MAasTHUKA OT MacChl Ipy3a
1 )KECTKOCTH MPYKHHBL.

7. Usmepenue YCKOPCHUS
cBOOOMHOTO TaneHus (WIH JIIEKTPOHHAS
JeMOHCTPAIIHS).

MexaHnnveckue
BOJIHBL. 3BYK

(8)

BOJIHBI. CaoiicTBa
MEXaHUYECKUX BOJNH. [Ipodonvuvie  u
nonepeynvie  6onnvl. Jlnuna  onmwvl U
cKopocmb eé pacnpocmpaneHus.
Mexanuueckue 6onHbI 6 mMeEpOOM meie,
ceticmuuecxue gonnvl (MC).

3ByK. I pomrocms 38yKa u 861COMA MOHA.

MexaHnunueckue

Ompascenue  38yka.  Hugppaszeyk  u
VILMPA3BYK.
,Zlemoncmpauuu2

1. PacnpocrpaHeHnue
HOHCpe'—IHLIX BOJIH.

2. Habmrogenuwe  3aBHCHMOCTH
3BYKa OT YaCTOTHI.

3. AKycTHYecKuil pe3oHaHC.

MMPOAOJBHBIX n

BBICOTHI

OOHapyXeHHE W aHajuu3 C IIOMOIIBIO Iejarora
BOJIHOBBIX SIBJICHHH B OKPY’KarolleM MHpE.

HaGmioienue COBMECTHO C IearoroM pacupocTpaHeH s
NPOJOJBHBIX ¥ TONEPEYHBIX BOJH (Ha MOJEIH) H
oOHapy)XeHHE aHAJOTUYHBIX BHIOB BOJH B IPUPOJE
(3BYK, BOZISIHBIE BOJIHBI).

Boruncnenue B 1—2 neiicTBus ¢ ONOPON Ha alrOpUTM,
HpeIBAPUTEILHO Pa300paHHBIl COBMECTHO C IIEarorom
JUTHBI BOJIHBI M CKOPOCTH PACIPOCTPAHCHHUS 3BYKOBBIX
BOJIH.

HabnroneHue 3a 3KCIIEpHMEHTAJBHBIM ONpPEICICHUEM
IPaHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIECOaHHH.
HaGmiozienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTBI
(BTOM  4YMCIIe  C HUCIIOJIb30BAaHHEM  MY3BIKaJIbHBIX
HHCTPYMEHTOB).

HaGmonenue u oOBbsICHEHHE C TIOMOIIBIO Mejgarora
SIBJICHUSI aKyCTHYECKOT'O Pe30-HaHCa.

YTeHne COBMECTHO C MEJaroroM OpUrHHAIBHOTO TEKCTa,
TIOCBSAIIEHHOTO HCIIOJIE30BaHHIO 3ByKa (wm
yIBTPa3ByKa) B TEXHHKE (IXOJIOKAIUS, YJIBTPa3ByK B
MEIOUIIMHE U JIp.); BBINOJHCHUE 3aJaHUH MO TEKCTY
(CMBICTIOBOE YTEHUE)

Pasnea 10. DiiekTpoOMAarHuTHOE 10JIe M JIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEeKTPOMArHUT
HOe ToJie

H 3JIEKTPOMATHH
THBIE BOJIHBI

8

DNeKTpPOMarHUTHOE ToJIe.
OnexkTpoMarHutHele  BOJHBL.  Ceolicmea
2NIeKMPOMACHUMHBIX BOJIH. Ilxana
2MeKmpomMacHUmHbIX 601H. Hcnonvzosanue
INEKMPOMASHUMHBIX  80JH OISl  COMOBOL
c653U.

ONeKTpOMarHuTHas  IpPUPOAA  CBETa.
CkopocTb cBeTa. BomHOBEIE CBOMCTBA CBETA.

Zlemomcmpauuu2

1. CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOIICTBA CBETA.

Jlabopamopnvie padomot u onvimul.

1.M3yueHne CBOWCTB 3JEKTPOMAarHUTHBIX
BOJH C TIOMOIIBIO  MOOMIBHOTO
TeneoHa.

[MocTpoeHre TPOCTBIX pacCyXKOCHHH Ha  OCHOBE
MOJTOTOBJICHHBIX  BBIpQXKEHHH,  00OCHOBBIBAIOIINX
B3aHMOCBSI3b YIEKTPHUUECKOTO U MATHUTHOTO TIOJICH.
HaOnromeHne 3a  9KCIIEPUMEHTATBHBIM — H3YYCHUEM
CBOWCTB DJIEKTPOMATrHUTHBIX BOJH (B TOM 4YHCIE C
MTOMOIIBI0 MOOHIBHOTO Teje(oHa).

AHanu3 ¢ TIOMOIIBIO MeAarora PeHTTCHOBCKUX CHHUMKOB
YeJIOBEUECKOT0 OpraHu3Ma.

Amnanus COBMECTHO c e1arorom TEKCTOB,
OTIMCHIBAIOIITIX TIPOSIBIICHUS ANEKTPOMArHUTHOTO
W3TYYCHUS B TIPUPOJIE: JKUBBIC OPTaHU3MBI, U3ITyUICHUSI
HEOECHBIX TN (CMBICTIOBOE YTECHHUE).

PacnosHaBaHme W aHaANW3 pa3IHYHBIX TPUMCHEHUI
JJIEKTPOMArHUTHEIX BOJIH B TEXHHKE C OIOPOH Ha
TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM II€arora.
Pemenne TUMOBBIX pacYETHBIX 3a71a9 B 1—2 HeWCTBUSA C
OTIOpOIl Ha aNTOPHUTM, HPEABAPUTEIHHO pPa300paHHBII
COBMECTHO C II€JaroroM ¢ UCIIOJIb30BaHKEeM (hOpMYJT st
CKOPOCTH 3JICKTPOMArHWUTHBIX BOJIH, JUIMHBI BOJIHBI U
9acTOTHI CBETA.

Pa3nen 11. CeroBble siBjeHus (15 4)
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3aKoHbI
pacnpocTpaHeHH
a1 cBeTa (6 1)

JlyaeBass wmognens cBera. HMcrounuku
cBeta. [lpamonumeiinoe pacnpocmpaneHue
ceema. 3ammenus Coanya u  JlyHol.
OtpaxeHue cBerta. Ilnockoe 3epxano. 3aKoH
ompasicenus ceemd.

[Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS
cBeta. [lonnoe enympennee ompaiceHue
ceema. Hcnonvsosanue noIHo20
BHYMPEHHe20 OMPANHCeHUs 8 ONMUYECKUX
€6emoB00aXx.
ﬂemoncmpauuuz
1. [IpsmonuHeHOE
CBeTa.
2. OTpaxkeHue cBeTa.
3. [NonmyueHne M300paKEHUN B IUIOCKOM,
BOTHYTOM U BBIMTYKIJIOM 3€pKaJiaX.

4. [Ipenominenue cBera.

5. OnTHYECKUiA CBETOBO/I.

Jlabopamopnuvie padomot u onvimel.

1. UccnenoBanne  3aBUCHUMOCTH  yIJia

OTpaKeHHsI CBETOBOTO JIyda OT yIJja

pacnpocTpaHeHHe

a/ICHUSL

2. Uzyuenue XapaKTepPUCTHK
u300pakeHnsl peaMeTa B IUIOCKOM
3epKaje.

3. UccnenoBanne  3aBUCHUMOCTH  yriia

MpCJIOMJICHUA CBETOBOI'O Jiyda OT yrja
naacHus Ha rpaHuIe «BO3AYyX—
CTCKIIO».

Habnromenne ombITOB, IEMOHCTPHPYIOUINX SIBICHUE

MPSMOJIMHEHHOTO pacnpocTpaHeHust cBeTa
(BO3HUKHOBEHHE  TEHHU U TIOJTyTEHH), " ux
MHTEPIPETAIUSI C HCIOJIb30BAHUEM TOHSATHUS CBETOBOTO
Jy4a.

OOBsACHCHHE W MOJICIIMPOBAHKUE IMOCIC PACCYXACHUS C
MEIaroroM 1o CXeMe COJTHEYHOTO M JTYHHOTO 3aTMCHUIA.
HccnenoBanne ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy
oS PYKOBOJACTBOM IIefarora 3aBUCHUMOCTH  yrJia
OTpa’kKeHHsI CBETOBOTO JIy4a OT yIJia IaIeHs.

Wzyduenne ¢ IOMOIIBIO TIeJarora CBONCTB M300paskeHUs
B IUTOCKOM 3€pKale.

HaGmronenne n OOBSICHEHHE COBMECTHO C II€LaroroM
OMBITOB MO TOJIyYCHUIO H300PaXCHUH B BOTHYTOM H
BBINYKJIOM 3epkaniax. HaOmroeHue u 00bsCHEHHE TOCTIe
pacCyXJCHUsS C TENaroroM II0 CXEME OIBITOB II0
MPEJIOMJICHUIO CBETa HA IPAHUIC PA3JIMYHBIX CpEl, B
TOM YHCJIC OTBITOB C MOJHBIM BHYTPECHHUM OTPaKCHHUEM.
Hccnenosanue IO PYKOBOJICTBOM nejarora
3aBHCHUMOCTH yTJIa TIPEIOMIICHHS OT yIia MaJeHUsI
CBETOBOTO JIy4a Ha TPAaHUIIE «BO3IyX—CTEKIIOY.
Pacrio3HaBaHme ¢ IIOMOIIBIO II€farora  SIBJICHUH
OTpaXEHHUsI ¥ TIPEJIOMIICHHS CBETa B IIOBCEIHEBHOM
JKM3HM. AHAJIN3 U OOBSICHEHHE COBMECTHO C IEAArOroM
SIBIICHHUS OTITUIECKOTO MUpPaXa.

Pemenune TUMOBBIX pacyETHBIX 3a7a4 B 1—2 neicTBUs C
OMOpOil Ha aJIrOPUTM, MHPEABAPUTEIBHO Pa300paHHBII
COBMECTHO C IEAAroroM C HCIIOJIb30BaHMEM 3aKOHOB
OTpaXXeHUsI U MPEJIOMJICHHUS CBETA.

JInH3bl
U ONTHYeCKHe
npuodopsl (6 4)

Jlunza. Xox nydeit B nuHze. Onmuueckas
cucmema omoannapama, MUKPOCKORA U
meneckona (MC). Inaz xax onmuueckas

cucmema. Bruzopyxocmo u
0AbHO30PKOCD.
2
Hemoncmpayuu

1. Xon mydeii B coOuparomeit InH3e.

2. Xopn ny4eii B paccenBaroleit JMH3e.

3. [Nonyyenue M300pakeHUH C MOMOIIBIO
JIMH3.

4. MlpuHtun  geiictBus  (oToammapara,
MHKPOCKOIIA U TeNECKOIIA.

5. Mopens riasa.

Jlabopamopnuvie padomot u onvimul.

1. ITonydeHue n300pakeHU C MOMOIIBIO
cobuparoriei TMH3bI.

2. Onpenenenre (OKYCHOTO PACCTOSHHS

U ONTUYECKOW CHJIBI  coOuparoimeit
JIMH3bI (I/IJ'II/I OJICKTPOHHAsA
JIEMOHCTPAIIHS ).

[MonmydyeHne mox KOHTPOJEM Memarora M300paskeHWH C
TTOMOIIIBI0 COOHMPAFOIIEH U PacCeHBAOIICH JIHH3.
OmnpeznencHue ¢ OMOPOH Ha aNTOPUTM Pa3padOTaHHOTO
COBMECTHO € Temarorom (OKyCHOTO pacCTOSHHS |
ONTHUYECKOH CUIIbI COOUPAIOIICH JIMH3HI.

AHanu3 COBMECTHO C TI€IarOrOM YCTpOWCTBa H
MPUHIUIA JEHCTBUS HEKOTOPHIX ONTHYECKUX MPHUOOPOB:
¢doToanmapara, MuKpockoma, Teneckoma (MC —
Omonorus, aCTpOHOMUS).

AHanu3 ¢ Omopodl Ha TEXHOJOTHYECKYI0 KapTy TMOJ
PYKOBOJICTBOM TIIeflarora SIBICHHH OJIM30PYKOCTH U
JTATbHO30PKOCTH, TpUHIHIA JeiicTBus oukoB (MC —
Ouosorus).

Pasznoxkenue
0eJIoro cBeTa
B ciekTp (3 u)

Pasznoxcenue benozo ceéema 6 cnexkmp.
Onvimol Hvtomoma. Cnoorcenue
CheKmpanbHblX Yyeemos. Jucnepcus ceema.

Hemoncmpayuu

1. PaznoxeHue 6enoro cBera B CIEKTP.

2.Ilonmyyenne  Oemoro  cBera  IIpH

CJIO’KEHUH CBETa Pa3HbIX IIBETOB.
Jlabopamopuuie pabomul u onvintol.
1. OnbITHI 1O Pa3JIOKEHHIO OENIOro cBeTa

HabnromeHne COBMECTHO C MEOaroroM 10 Pa3jioiKEHHIO
Oenoro cBeTa B CIEKTP.

HabGmonenne u oObsicHeHHEe Ha 0a30BOM YPOBHE O]
PYKOBOJICTBOM II€arora OIMBITOB IO MOJyYSHHIO 0€I0ro
CBETa IMPH CJIIOKCHUH CBETa Pa3HBIX I[BETOB.

[IpoBenenne u  OOBSICHEHWE TIOJ  PYKOBOICTBOM
Me/Iarora OIbITOB IO BOCIIPHUSITUIO I[BETA MIPEIMETOB IIPU
X HaOIIOJCHWUU Yepe3 IBETOBBIC (MIBTPHI (I[BETHEIC
OYKH).
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B CIIEKTP.

2.0mpITBl 1O BOCHPHATHIO  LIBETA
NpeIMeTOB NPU HX HaOJIOJCHHH 4epes
LBETOBBIC (DUIIBTPEHI.

Paznen 12. KBanrtoBbie siBienust (17 1)

Hcenyckanue

U NOIJI0IeHHe
CBeTa aTOMOM
(4 9)

Onvimet  Pezepgpopoa wm  munaneTapHas
Mozenr aroma. Mogens artoma bopa.
Hcnyckanue u noenowenue ceema amomom.
Keaumui. Jlunetiuamoie cnexmpul.

OOcyxIeHne ¢ TOMOILIbI0 Iearora IIeIH OIBITOB
Pezepopra 1o mcciaeoOBaHHIO aTOMOB, BBIABHKCHHE
THIIOTE3 O BO3MOXHBIX pE3yJNbTaTax ONBITOB B
3aBUCHMOCTH OT MPEAIOIAraéMOro CTPOCHHS aTOMOB,
(dbopMyIHpOBaHHE BHIBOAOB U3 PE3YJIHTATOB OIBITOB.
OO6cyxIeHne ¢ OTopoil Ha TEXHOJIOTHIECKYIO KapTy O
PYKOBOJACTBOM I€Jlarora MNpPOTUBOPEUYHUN IJIAaHETApHOU
MOJIETIM aTOMa WU OCHOBaHWH mis runote3sl bopa o
CTalMOHAPHBIX OPOUTAX INEKTPOHOB.

HaOmonienue COBMECTHO C IEJaroroM CIUIOLIHBIX H
JMHEHYAThIX CIEKTPOB W3JIyYCHHUS Pa3INUHBIX BEUIECTB.
OOBsCHEHHE C OIOpOH Ha AWIAKTHYECKHH MaTepual
JIMHENYATBIX CIEKTPOB U3JIyYEHUS.

Crpoenue
aTOMHOTO siApa
69

PammoaktuBHOCTD. Anvgha-, bGema- u
eamma-usnyyenus.  CTpOCHHE  aTOMHOTO
snpa. Hyknonnas moolens amomuoz2o A0pa.
Hszomonwi. Paouoaxmusnvie npespaujeHus.
Ilepuoo nonypacnada amommulx sioep.
Hemoncmpayuu
1. CriexTpbl U3ITydEeHUS U MTOTJIOIIEHUS.
2. CnexTpsl pa3IMuHbIX Ta30B.
3. Crextp Bomopoa.
4. Habmonerne  TpPeKOB B Kamepe
Buibcona.
Jlabopamopnuvie padbomovt u onvimol.
1. Habniodenue cniowiHbIX u TUHeNYamsoix
CHEKMpPO8 U3LYYeHUsL.
2. UccnenoBanne  TPEKOB:  W3MEpEHHUE
SHEPrHU YaCTHUIIBI 10 TOPMO3HOMY IyTH
(o ¢ororpadusm) (MM 3IEKTPOHHAS
JIEMOHCTpAITHS).

OOcyXIeHHe COBMECTHO C TIEHaroroM BO3MOXKHBIX
THITOTE3 O MOJCIAX CTPOCHHS SIpa.

OnpeneneHue 1O  CXeME€ € HCIOJIB30BaHUEM
METOJIMYECKOTO MaTepHaa Mo pyKOBOACTBOM IeJarora
coCTaBa sjiep MO 3aJaHHBIM MAacCCOBBIM U 3apsIOBBIM
YUCcliaM M IO TIOJIOKEHHUIO B TMEPHOIUYECKON CcHCTEeMe
anemeHToB (MC — xumus).

AHanu3 ¢ Omopodl Ha TEXHOJOTHUYECKYI0 KapTy IIOJ
PYKOBOJICTBOM IIearora M3MEHEHHUS COCTaBa sApa U ero
MOJIOKEHUS B TIEPUOJMYECKONW cuUcTeMe mnpu  [1-
pamnoaktuBHOCTH (MC — X¥MIMHS).

HccnenoBanue ¢ noMouipio negarora TPeKoB [ -4acTuil
10 TOTOBEIM (hoTOTpadusIM.

Habnromenue 3a memoHcTpammedd paOOTHl U3MEpEHUs
paaranoHHOro (hoHA C MOMOIIBIO JTO3UMETPA, OILIEHKA
€ro UHTEHCUBHOCTH.

AHanu3 COBMECTHO C TEJAaroroM OWOJOTHYECKUX
U3MEHEHUH, TIPOUCXOISAIINX 1(V)) JleicTBUEM
pannoakTUBHBIX n3nyueHnid (MC — Guonorusi).
HaGmonenne  mpeMoHCTpanuu 00  HCIIOJIb30BAHHE
paIMOAaKTUBHBIX W3NydeHH B Memmmuae (MC —
Ouosorus).

SlnepHble
peaxkunu (7 4)

SnepHble peakuuu. 3aKOHBI COXpaHEHHSA
3apsiJOBOTO M MAacCOBOTO YHCEINl. JHepeus
ceasu amomuwix sioep. Ceazvb maccvl U
anepeuu. Peaxyuu cunmesa u oenenus soep.
Hcemounuxu snepeuu Connya u 36é30 (MC).

SnepHast SHEpTeTHKa. Heticmesus
PAOUOGKINUBHBIX — UNYYEHUU HA  CUBble
opeanuzmul (MC).

Hemoncmpayuu

1. Pabota cuéTumka HOHH3HPYIOUINX

U3Iy4YeHUH.
2. Peructpanmsi W3IydeHHS INPHUPOIHBIX
MHHEPAJIOB U IPOAYKTOB.
Jlabopamopuvie pabomul u onvintol.
W3mepenne paauoakTuBHOTO (oHa (Min

Pemienne TMNOBBIX pacy€THBIX 3a7a4 B 1—2 nelcTBuUs C
OTIOpPOIl Ha alNTOPHUTM, NpPEABAPUTEIBHO pPa300paHHBIN
COBMECTHO C IIEAArOrOM C HCIIOJIB30BAHUEM 3aKOHOB
COXpaHCHHMS MacCCOBBIX U 3aps/IOBBIX UHCEN Ha
OTIpe/IeNICHNE PE3YJIbTATOB SICPHBIX PEaKIMii; aHalu3
BO3MOXHOCTH WJIM HEBO3MOXKHOCTH SIJIEPHOM pEaKIINY.
OrneHka C MOMOIIBIO TIearora SHEPTrUU CBS3W sIEp C
HCTIONB30BaHUEM (HOpMyIIBl DUHIITEHHA.

OOCyXaeHrne COBMECTHO C TIEAaroroM TepCleKTHB
WCTIOJIb30BaHUs YIIPABJISIEMOTO TEPMOSIEPHOTO CHHTE3A.
OO0cyXIeHHEe COBMECTHO C MENaroroM MpeuMyIIecTB U
9KOJIOTHYECKUX IPOOJIEM, CBS3aHHBIX C  SICPHON
sHeprerukoit (MC — 3kosorus).
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ANEeKTPOHHAS JEMOHCTPAIIHS).

IHoBTOpHUTEIHHO-0000 1AM MOAYJIb (9 1)

CucreMaTH3ans
1 000011IeHHE
MPEMETHOTO
COJICpKAHUS

U OIIbITA
JIEATEILHOCTH,
npuoOpe-TEHHOTO
[pHU U3yYCHUU
BCEro Kypca
liN7k370478

O6oOmenne coaepkaHus KaXIOro W3

OCHOBHBIX  pa3lenoB  Kypca  (hU3MKU:
MEXaHUYECKHUE, TEILJIOBBIC,
3JIEKTPOMArHUTHBIE, KBAHTOBBIE SIBJICHUS.
Hayunpiii Meron mo3HaHMS U €rO
peanu3anys B GU3NICCKUX HCCIICOBAHUSIX.
CBs13b (busuku " COBPEMEHHBIX
TEXHOJIOTHH B obmactu nepenayu

nH(popManuy, 3HEPreTHKE, TPAHCIIOPTE

BrimonHeHne ¢ moMOMIIBpI0 Iefarora ydeOHBIX 3alaHui,
TpeOyronmx JIEMOHCTpAINH KOMIIETEHTHOCTEH,
XapaKTepU3YIOIINX €CTECTBEHHOHAYUYHYIO IPaMOTHOCTH:
NPUMEHEHUS TOJyYeHHBIX 3HAaHUW JJIs HAy4YHOTO
00BsICHEHUST (DU3MYECKHUX SBJICHUH B OKpYXaroleh
MIPUPOJIC U MOBCEIHEBHON KU3HU, a TaKXKe BBISBICHHUS
(U3UYECKUX OCHOB psJla COBPEMCHHBIX TEXHOJIOTHIA;
MIPUMEHECHHSI OCBOCHHBIX AKCIEPUMEHTAIBHBIX yYMEHUI
IUIA MICCTIeNOBaHNS (PU3MUYECKUX SIBIICHHH, B TOM YHCIIE
JUTS IPOBEPKH THITOTE3 U BBISIBICHHUS 3aKOHOMEPHOCTEH.
Pemenne TMIOBBIX pacy€THBIX 3a7a4 B 1—2 nelcTBUSA C
OTIOpOil Ha aNTOPHUTM, NIpPEABAPUTEIHHO pPa300paHHBII
COBMECTHO C MEAaroroM, B TOM YUCJIE MPEANOoIaralonmx
HCTIOJIb30BaHUC (PU3MUYCCKOW MOJICIH W OCHOBAHHBIX Ha
COJICPYKAHUU PA3IMYHBIX PA3JIEIOB Kypca (hU3UKH.

[Ipu pazpaborke paboueil mMporpaMMbl B TEMaTHYECKOM IUIAHHPOBAHWU JOJDKHBI OBITh YUTEHBI
BO3MOXKHOCTH HCIOJIB30BaHUsL JIIEKTPOHHBIX (IM(POBBIX) 00pa3oBaTENbHBIX PECYPCOB, SBIISIOMINXCS

y4eOHO-METOIMYECKUMU MaTepuaiaMid (MyJIbTUMEIUHHBIE TPOTPAMMBIL,

JJIEKTPOHHBIE YYEOHUKU U

3a/Ia4YHUKH, JJICKTPOHHBLIC 6I/I6J'II/IOT6KI/I, BHUPTYAJIbHBIC na6opaTopHH, HUI'POBBIC IIPpOrpaMMbl, KOJIJICKIHWHU

UG POBBIX 00pa30BaTEIBHBIX PECYPCOB), peANM3YIOMMX AugakTHueckue Bosmoknoctu KT, conepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOATENbCTBY 00 00pa30BaHUM.
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