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l. INOACHUTEJIbBHAS 3AIINCKA

YueOHblit npeaMer «Duzuka» SIBIIETCS CUCTEMOO0Opa3yIoLUIIM TUIS
€CTeCTBEHHOHAYYHBIX IPEIMETOB, MOCKOJIBKY (pU3MUYECKHe 3aKOHBI MHUPO3MAHUS SBISIOTCS
OCHOBOI1 coJIepKaHusI KypCOB XUMUU, OMOJIOTHH, reorpaguu U acTpoHOMUU. PU3KKa BOOPYKAeT
00y4aroImuxcss HAyYHBIM METOJIOM IMO3HAHMUS, TTO3BOJISIONIUM TOJIy4aTh OObEKTUBHBIC 3HAHHS
00 OKpY’KaroIIeM MUpE.

[Ipeamer MakcMMalbHO HAMpaBlieH HAa (OpMHpPOBAHUE HHTEpEca K MPHPOTHOMY H
COLIMAJIbHOMY MUDY, COBEPILICHCTBOBAHHE MIO3HABATEIBHOM edaTeabHOCTH 00ydaromuxcs ¢ 3[1P
32 CYeT OBJIAJACHUS MBICIUTEIBHBIME OMNEPAlMsIMA CPaBHEHUsS, OOOOILEHUS, pa3BUTHE
CIOCOOHOCTH apryMEHTUPOBAaTh CBOE MHEHHE, (POpPMHpPOBAHHUE BO3MOKHOCTEH COBMECTHOM
JeSITeTbHOCTH.

Nzyuenue Gpuanku cnocoOCcTBYET pa3BuTuio y ooydarommuxcs ¢ 3[1P npoctpancTBeHHOrO
BOOOpakeHusl, (YHKIMOHAIBHOW TPaMOTHOCTH, YMEHHS BOCIPHHMMATh U KPHUTUYECKH
aHAJIM3UPOBATh HH(POPMAIIHIO, TPEJCTABICHHYIO B PA3IMYHBIX (opMax. 3HAUMMOCTb MpEAMETa
IUIL Pa3BUTHUS JKU3HEHHON KOMIETEHIMH OOy4aroIluXcs 3aKII0YaeTCsl B YCBOCHUU OCHOBBI
¢bu3nuecKkux 3HaHWM, HEOOXOAUMBIX [JIsl TOBCEAHEBHOW >KM3HU; HABBIKOB 3[0POBOTO U
0e30macHOTO /Il 4YeIOBEKa W OKpYXKAlomeld ero cpeabl oOpasa Ku3HH;, (OPMHPOBAHUH
9KOJIOTHYECKOH KYJIbTYpHI.

[TporpamMma oTpaxaer cojepxaHue oOydeHus: npeamery «DPu3nka» ¢ yaeToM 0COOBIX
oOpa3oBaTenbHbIX MOTpeOHOcTel oOyuaromuxcs ¢ 3[IP. OBnanenue naHHBIM Y4eOHBIM
MIPEIMETOM IPEJICTABISET ONPEACTICHHYIO TPYIHOCTH It oOyuatommxcs ¢ 3[1P. Dto cBsizaHo ¢
OCOOCHHOCTSIMH MBICIUTENFHON JIeATEIbHOCTH, MEPUOJUYSCKUMH KOJICOAHUSIMH BHUMAHMS,
MaJbIM O00BEMOM TaMATH, HEIOCTaTOYHOCTHIO OOMIEro 3amaca 3HaHWH, TOHWKEHHBIM
M03HABATEIbHBIM UHTEPECOM U HU3KHM YPOBHEM PEUEBOTO PA3BUTHSL.

Jnist mpeojoneHns TpyIHOCTEH B M3ydeHnH ydeOHoro mpeamera «Pusmnkay Heooxoauma
ajanTanus oObeMa M XapakTepa y4eOHOro MmarepHuaja K IO3HaBaTEeNbHBIM BO3MOXHOCTSIM
TAHHOW KaTeropu OOyJalomMXCs, YYeT HUX OCOOCHHOCTEH pa3BHUTHS: WCIOIb30BAHUE
JITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXIPEAMETHBIX CBS3€H, IMOCTENEHHOE YCIIOKHEHHE
M3y4aeMoro Marepuara.

JlaHHas mporpaMma KOHKPETU3UPYET CO/ep)KaHHe MPEIMETHBIX TeEM B COOTBETCTBUU C
TpeOOBaHUAMHU 00Pa30BATEILHOTO CTAHAAPTA, PEKOMEHIYEMYIO TIOCIIEA0BATEIEHOCTh H3YICHUS
pa3zenoB (PU3MKH ¢ yUETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JTOTMKH y4eOHOTO
rpolecca, BO3pacTHBIX U ICUXOJOTHYEeCKUX ocobeHHocTel oOyuatomuxcs ¢ 3IIP Ha ypoBHe
OCHOBHOT'0 00111er0 00pa3oBaHus, ONpeesieT MUHUMAIbHBIH Ha0Op OMBITOB, IEMOHCTpALUi,
MPOBOJIMMBIX YUUTENIEM B KIJIACCE, JIAOOPATOPHBIX pabOT, BHIMOIHAEMBIX 00YJaIOIIHMMUCS.

Metonndeckoit OCHOBOM M3ydeHUs Kypca «Pu3uka» Ha ypOBHE OCHOBHOI'O OOIIEro
00pa3oBaHMsl SBISIETCS CUCTEMHO-JESITeIbHOCTHBIN TI0JX0/, 00ECTeUYnBAIOMINN JTOCTH)KEHUE
JMYHOCTHBIX, METaNpeAMETHBIX M MPEAMETHBIX 00pa30oBaTelIbHBIX PE3yIbTATOB MOCPEICTBOM
OpTaHU3aIK aKTHBHOM TO3HABATEILHON NEATEIFHOCTH 00yYarOIIUXCs, YTO OYCHb BKHO MPHU
o0yuyenuu aereit ¢ 3[IP, 1151 KOTOPBIX XapaKTEpPHO CHUKEHUE TO3HABATEIbHON aKTUBHOCTH.

Heau n 3a1a4u u3yyeHus yueOHoOro npeamera «Ouznkay

O6mue uenu uzydeHus: yueoHoro npeamera «®dusuka» npeacrasieHsl B [IpumepHoit
paboueii mporpamMMe OCHOBHOTO OOIIET0 00pa30BaHusl.

OCHOBHOH 1I€TTbI0 00YYEHUS NIeTeH C 3aJeP)KKOM TMCUXUYECKOTO Pa3BUTHS HA JAHHOM
MpeAMETE SBIIAETCS: IMOBBIIIEHUE COLMAIBHOM ajanTaluu JeTed uepe3 MpPUMEHEHHE
(hU3UYECKUX 3HAHUN Ha TTPAKTHUKE.

Hns obyuatormuxcs ¢ 3I[IP, tak ke, kak W A HOPMAaTHBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBAaWBAIOIIUX OCHOBHYIO OOpa3oBaTeNbHYIO MPOrpaMMy, JOMHHUpPYIOIEe
3HaUeHHUE MPUOOPETAIOT TaKUE IENH, KaK:

OCBOEHHUE 3HAHUM O METOJaxX HayyHOTro MO3HAHUS MPUPOJbl U (GOPMUPOBAHKE HA ATOM
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OCHOBE TPEJICTABICHUN 0 PU3NUECKON KApTUHE MHPA;

OBJIAICHUC YMCHUAMH IPOBOAUTH Ha6JIIO,Z[€HI/ISI OpUPOAHBIX }IBHCHI/II\/'I, OIIMChIBATh H
00001IaTh pe3yNnbTaThl HAOMIOACHUN, HCIONb30BaTh MPOCThIE U3MEPUTENbHbIE MPUOOPHI I
n3ydeHHs] (pU3MUYECKUX SIBJICHUH; MPEICTABIATh PE3yAbTaThl HAOMIOACHUN WM M3MEPEHUH C
MOMOUIBI0 Ta0NHll, TPa@UKOB U BBIABIATH HA 3TOH OCHOBE AIMIHPUYECKHE 3aBHCHUMOCTH;
NPUMEHSTH TMOJyYCHHbIE 3HAHUS JUII OOBSICHEHUS pPa3HOOOpA3HBIX IMPHUPOJHBIX SIBICHUU H
MPOLIECCOB, MPUHLIUIOB JEHCTBUS BaXKHEHIIMX TEXHUYECKUX YCTPOMCTB, AJIs pEHICHUS
(bu3nUecKuX 3a/1a4;

pa3BUTHE  [IO3HABATEJbHBIX  WHTEPECOB, HHTEUIEKTYaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH, CaMOCTOATENBHOCTH B MPHOOPETEHWH HOBBIX 3HAHUM, IPH pPELICHUU
(bu3nuecKrx 3a1ad U BBINOJIHEHUU SKCHEPUMEHTAIbHBIX HCCIIECJOBAHUN C HCIIOJIb30BAHUEM
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHSA 3aKOHOB MPUPOABI, B
HEOOXOIMMOCTH Pa3yMHOTO UCHOJb30BaHUS JOCTIDKEHUH HAyKM W TEXHOJOTUH IS
JabHENIIIEr0 pa3BUTHS YEJIOBEUECKOro OOIIECTBA, YBAXKEHUS K TBOPLAM HAYKU U TEXHUKU;
OTHOIICHHS K (PU3MKE KaK K AJIEMEHTY 00IIeUeI0BEYeCKOM KYIbTYPHI,

UCIIOJIb30BAaHUE TOJYYCHHBIX 3HAHUN U YMEHUH U1 pEelIeHHUs MPAaKTHYECKUX 3a/1ady
MMOBCEIHEBHON JKM3HM, OOCCIeueHUs Oe30IMacHOCTH CBOCH JKW3HH, PallMOHAILHOTO
MIPUPOIONOIB30BaHUS U OXPAHbI OKPYKAIOLIEH cpebl.

Joctuxenue 3Tux Lesinei 00ecreynBaeTcsl pelieHUeM CIeIYIOIMX 3a1a4:

3HakoMcTBO oOyuaromuxcs ¢ 3[IP ¢ merogamu uccrnenoBanusi 0ObEKTOB U SBICHUI
IIPUPOIBL;

npuoOpeTeHNe 3HAHUI O MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPOMATHUTHBIX U KBAHTOBBIX
SBJICHUAX, (1)I/ISI/I‘~ICCKI/IX BCJIMYMHAX, XapaKTCPU3SYIOIINX OTH ABJICHUSA,

dbopMupoBaHue yMeHHIl HaOMIOJaTh NPUPOJIHBIC SBICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl W DIKCIEPUMEHTANBHBIE HCCIEIOBAaHUS C  HCIIOJb30BAaHHEM
U3MEPUTENBbHBIX MPUOOPOB, HIMPOKO NPUMEHIEMBIX B IPAKTUUECKOM KHU3HH;

OBJIaZICHUC TAKUMU IMOHATHAMU, KaK IPUPOAHOC ABJICHUC, SMITUPUICCKU yCTaHOBJ'IeHHI)II\/JI
¢axT, npobiiema, TMIIOTE3a, TEOPETUUECKUI BBIBOJ, PE3YJIbTAT SKCIIEPUMEHTAILHON IPOBEPKHU;

MMOHWMaHWE OTINIHH HAay4YHBIX JaHHBIX OT HGHpOBepeHHOI‘/'I I/IH(l)OpMaIII/II/I, OECHHOCTH
HayKHd JJIs1 YIOBJIETBOPEHHs OBITOBBIX, NMPOU3BOJACTBEHHBIX U KYJIbTYPHBIX MOTpeOHOCTEH
YeJioBeKa.

OcoOenHocTy 0TOOpa M afanTauy yueOHOro Marepuaia no pusmke

OcHoBoii 00yuenust oOyuatomuxcs ¢ 3I1P Ha npeaMeTax ecTeCTBEHHOHAYYHOTO ITUKIIA
ABJIICTCA Pa3BUTHUC Y HUX OCHOBHBIX MBICIIUTCIIBHBIX onepaunﬁ (aHanm, CHUHTEC3, CPAaBHCHUC,
0000111€eHNE) HA OCHOBE BBINOJIHEHHS Pa3BUBAIOIIMX YINpaXHEHUH, (GopMUpOBaHHE MPHUEMOB
YMCTBEHHOU paOOTHI: aHAIN3 UCXOJHBIX JAaHHBIX, TUIAHUPOBAHUE MaTepuasa, OCYIIECTBICHUE
MO3TATHOTO M UTOrOBOTO CaMOKOHTPOJIS, & TaKKe OCYIIECTBISIETCS JIMKBUAALUSA MPOOEIOB B
3HAHUAX, 3aKpelyieHWe W3Y4YeHHOTO Marepuana, OTpadoTKa aJropuTMOB, IIOBTOPEHHE
npoiiienHoro. bosnplioe 3HaueHNe MpUAAeTCsl YMEHHIO PaccKa3aTh O BBINOJIHEHHOW pabote ¢
MPaBUIILHBIM YIOTPEOJICHHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTHU U COOTIOJICHUEM JIOTHUECKUX
cBsi3ell B m3naraemoM marepuane. s oOydarouruxcs 3IIP Ha ypoBHE OCHOBHOIO 0OIIETo
o0Opa3oBaHMs TO-TIPEKHEMY SBJISIOTCS XapaKTEPHBIMHM: HEJIOCTAaTOYHBIH YpOBEHb Pa3BUTHUS
OTJENbHBIX TCHUXHUYECKUX TPOLECCOB (BOCHPUATHS, BHUMAHHUSA, MaMITH, MBbIIUICHUS),
CHIDKEHHBIH YPOBCHb MHTCIIJICKTYAJIBHOT'O PAa3BUTUA, HU3KHI YPOBCHB BBITIOJTHCHUSA yqe6HHx
3aJJaHUi, HU3Kasg YCHEmHOCTh oOy4yeHus. [losTomy mnpu uzydeHuM GU3UMKUH TpedyeTcs
[eJICHANPaBJICHHOE WHTEJUICKTyalbHOe pa3BuTHe oOyuaromuxcs ¢ 3I[IP, oTBewaromee wux
0COOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocobeHHocTel oOyuaromuxcs ¢ 3[IP tpeOyer, 4ToObI
IIPY U3YYEHUU HOBOT'O MaTepuaia 00s3aTeabHO MPOUCXOINI0 MHOTOKPATHOE €0 MOBTOPEHHUE;
paciIMpeHHOe pacCMOTPEHHE TEM U BONPOCOB, PACKPBHIBAIOIIUX CBS3b (U3UKU C JKU3HBIO;
aKTyalH3alys NePBUYHOTO JKU3HEHHOTO OIbITA 00YYarOLINXCS.
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VYcBoeHre MporpaMMHOTO Marepuaia 1Mo (U3MKe BbI3BIBACT OOJbIINME 3aTPYAHEHUS Y
obyuaromuxcs ¢ 3I1P, mosToMmy Teopust usydaercss 6e3 BBIBOJOB CIOXKHBIX (opmyn. 3amauw,
TpeOyronire TPUMEHEHHUS CIIOKHBIX MAaTEeMAaTUYECKUX BBIYUCICHUN U POpMys, B OCOOCHHOCTH
TaKHUX TeM, KaK «MeXxaHn4eckoe JBUKEHUEY,

«ApxumenoBa cuiay, «MexaHudeckas HHEPrus», «IIEKTPUUECKUE SIBICHUS,

«OJIEKTPOMAarHUTHBIE SIBJICHUS», PELIAIOTCS B KJIacCE ¢ IOMOIIbIO YUUTEN .

Oco0oe BHUMaHUE MIPHU U3YYCHUH Kypca (PU3UKHU yensieTcs MOCTAHOBKE U OpraHU3aliu
9KCIIEPUMEHTA, a TaKXKe IMPOBEIACHHIO (IPEUMYIIECTBEHHO HA  KaXIOM  YpOKE)
KPaTKOBPEMEHHBIX  JEMOHCTpaluid  (BO3MOXHO C  HCIOJIb30BAHHEM  3JIEKTPOHHOM
neMoHcTpanun). HekoTopsie TeMbl 00s13aTeIbHO JOKHBI BKJIIOYATh ONOPHBIE JTAOOpaTOpHBIE
paboThl, KOTOpPBIE Pa3BUBAIOT YMEHHE MOJIB30BATHCS IPOCTEHIIMMH PUOOpaMH, aHATU3UPOBATh
MOJTy4YeHHBIE TaHHBIE. B CBS3M ¢ OCOOCHHOCTAMY MOBEICHUS U ACATEIBHOCTH 00YUYAIOIIUXCS C
3I1P (pacTopMOXEHHOCTh, HEOPTaHM30BAHHOCTH) IMPEIYCMOTPEH CTPOXKAWIIUN KOHTPOJIb 3a
COONIIOJICHMEM TpaBWJl TEXHUKHA O€30MacHOCTH TPU TPOBEJACHUU JaOOpaTOPHBIX H
MPAKTUYECKHUX PadoT.

Bonpmoe BHUManuwe mpu u3ydeHuH ¢u3uku nogpoctkamu ¢ 3IIP obOpamaercs Ha
OBJIaJICHHE WMHU MPAKTUYSCKUMHU YMEHHUSIMH U HaBblkamH. IIpemycMarpuBaeTcsi yMEHBIICHHE
0o0beMa TEOPETUYECKHX CBEIEHUH, BKIIOYEHHE OTICIBHBIX TEM WM LEJIbIX pas3ieiioB B
Matepuaiabl Ajsg  0030pHOro, O3HAKOMHUTENBHOTO WM  (PaKyJbTaTUBHOTO  H3YYCHHS.
[Ipennaraercss ymeHbIIEHHE O0bEMa MaT€MaTUYECKUX BBIUYMCICHHUH 3a CYET YBEIMYEHHUS
KaueCTBEHHOT'O OMHUCAHMUS SBJICHUN U MPOIIECCOB

JlocTaTouHOE KOJMYECTBO BPEMEHM OTBOJUTCS HA PAacCMOTPEHUE TEM M BOIIPOCOB,
PacKpBIBAIOMINX CBSI3b (PU3UKH C JKU3HBIO, C TEMH SBICHHUSIMH, HAOIIOJACHUSIMH, KOTOPHIE
XOpOLLIO U3BECTHBI YYEHUKAM U3 UX KU3HEHHOTO OIbITA.

MaxkcuManbHO HCHOJB3YIOTCS MEKIIPEIMETHBIC CBS3U C TaKUMHU AMCHUIUIMHAMH, KaK
reorpadus, Xumus, Ouosorus, T.K. oOydarommecs ¢ 3[IP 0coOeHHO HYXIAIOTCS B
MPENOJHECEHUH OJHOTO0 M TOTO K€ Y4eOHOro MaTepuaja B pa3iM4YHBIX acleKTax, B €ro
BapbUPOBAaHUHU, B HEOAHOKPATHOM IOBTOPEHHM W 3aKPEIUICHMHM MOJYyYEHHBIX 3HAaHUN H
IpakTUYecKux yMmeHui. [1o3BosisAs paccMaTpuBaTh OJIMH U TOT K€ Y4€OHBIN MaTepuall ¢ pa3HbIX
TOYEK 3PEHMs, MEXIIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro JIydllIEeMy OCMBICIEHHIO, OoJee
IIPOYHOMY 3aKPEIUICHUIO MTOJIyYEHHBIX 3HaHUN U MPAKTUYECKUX YMEHHM.

Buast  nmearenbHocTH  oOywaromuxcss ¢ 3[IP,  oOycioBieHHBIE  0COOBIMU
00pa3oBaTeNbHBIMU MMOTPEOHOCTAMU M 00ECTIEUNBAIOIINE OCMBICIEHHOE OCBOCHHE CO/IEPIKaHUU
oOpa3zoBaHus 10 npeameTy «Puznukan

TemaTtndeckas 1 TEpMUHOJIOTMYECKast JIEKCHKa o Kypey ¢usuku cootBercTByeT [IOOIT
000.

Conepxanne BHUAOB JesTenbHOCTH oOydaromuxcs ¢ 3I[IP Ha ypokax ¢usuku
ompezenseTcss HMX 0coO0bIMH oOpa3oBaTeNbHbIMM MOTpeOHOCTAMU. IlomMMMoO mIMpOKO
ucnonbzyemMbix B [IOOIT OOO o6mux 11 Bcex 00y4yarouuxcs BUOB AESTEIbHOCTH CIETyeT
YCWJINTb BHUJIbI I€ATEIbHOCTH, CHIEIU(UUHbIE Il JaHHOW KaTeropuu JeTei, obecrneynBaromme
OCMBICIIEHHOE OCBOEHHE COJEpKaHHsi 00pa3oBaHHs MO MpPEIMETy: YCHJIEHHE IPeIMETHO-
MPaKTUYECKON JESITEeTbHOCTU C aKTHBHU3allMell CEHCOPHBIX CHUCTEM; OCBOCHHE MaTepuaia c
ONOpPOM Ha aQIrOPUTM; «IIOLIArOBOCTb» B  H3YYEHMM MaTepuala; HCIOJIb30BaHHE
JIOTIOJTHUTEIHHON BU3YaJIbHOM OTOPHI (CXEMBI, 11a0JIOHBI, OTIOPHbIE TA0JINIIbI); PpEUE€BOM OTYET O
mpoliecce U pe3yibTaTe AesTeIbHOCTH; BHIIIOJIHEHUE CIIEIMATIBHBIX 3aaHNH, 00€CIIeUnBAIOIINX
KOPPEKIMIO PETyJsUuU y4eOHO-TI03HABATENIbHON /AEATeIbHOCTH U KOHTPOJIb COOCTBEHHOTO
pe3yJbTarta.

s obyuaromuxcs ¢ 3[1P cymiecTBeHHBIM SBISIOTCSA MPUEMBI pabOTHI C JTEKCUYECKUM
MaTtepuaioM 1o npeamery. IIpoBomuTcst crenuanbHas paboTa MO BBEJCHHIO B aKTHBHBIM
CJIOBapb 00YYaIOLIUXCsl COOTBETCTBYIOIEH TEPMUHOIOTHH. V3yyaemble TEPMUHBI BBOJSATCS Ha
MIOJIUCEHCOPHOW OCHOBE, 00s3aTelbHA BU3yaJbHAas MOAJEPKKA, AITOPUTMBI paboOTHl €
OTpe/IeIEHUEM, OTIOPHBIE CXEMBI JIJISl aKTyaTu3allii TEPMUHOJIOTHH.
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B cBsa3u ¢ ocoObiMu oOpa3zoBarenbHBIMU TTOTpeOHOCTSIMU oOy4daromuxcst ¢ 3I1P, mpu
TUTAHUPOBAHUH PaOOThI YUEHUKA HA YPOKE CIEAYET MPUICPIKUBATELCS CICAYIOIUX MOMEHTOB:

[Tpu ompoce HEOOXOIMMO: TaBaTh aJITOPUTM OTBETA; pa3pemiaTh MOJIb30BaThCS IJIAHOM,
COCTaBJICHHBIM TIPU MOJTOTOBKE JOMAIIHETO 33/IaHUS; JaBaTh OOJIBIIE BPEMEHU TOTOBUTHCS K
OTBETY Y JOCKH; pa3peliath JejaTh MpeABAPUTEIbHBIC 3allUCH, IMOJIb30BAThCS HATIISIHBIMU
ITOCOOUSIMH.

[To BO3MOXXKHOCTH 3a/aBaTh OOYYAFOIIUMCSI HABOJSIIUE W YTOYHSIOUIME BOIPOCHI,
KOTOpBIC IOMOTYT UM TOCJIEI0BATEIBHO U3JI0KUTH MaTePHUAIL.

CucremMaTtuveckd TPOBEpATh YCBOCHHE Marepuaisa IO TeMaM YpPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUS MTPOOEIIOB B TIPOIICIIEM MaTepHale.

B nporniecce u3y4eHus HOBOro MaTepralia BHUMaHKHE YIeHUKOB oOpamaercs Ha Hanboiee
CIIOKHBIE pa3lenbl u3ydaeMoil TeMbl. HeoOxomuMo yamie oOpamarbcss K HUM C BOMPOCAMHU,
BBISICHSIONMMHE TTIOHUMaHUE YIeOHOTO MaTepualia, CTUMYJIMPOBATh BOIIPOCHI IIPH 3aTPYTHCHUSIX
B YCBOCHUHU HOBOT'O MaTepHara.

Mecto yuedHoro npeamera «®u3uKa» B yueOHOM IJIaHe

B cootBercTBun ¢ DenepanbHBIM TOCYIAapPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHus y4eOHbIN peaMeT «PU3rKay BXOAUT B IPEIMETHYIO 00JIaCTh
«EctecTBeHHBIE HayKM» M SBISETCS 00s3aTelbHbIM A u3ydeHus. CopeprkaHue ydyeOHOro
npenMera «Pu3nka», NpeacTaBlIeHHOE B paboyeil nmporpamme, cootBercTByeT @I'OC O0O0.

COJAEP/KAHUE YYEBHOI'O IIPEJMETA «®U3UKA»

7 KJIIACC

Pasznen 1. ®usnka u €€ posib B NO3HAHUN OKPYKAIOIIEr0 MUPa

®usnka — Hayka o mnpupojge. SBinenHuss npupoasl (MC1). dusmueckue SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeaMUMHBL. V3Mepenue Qusnyeckux BennyuH. Ousmdeckue npudOpsI2.
[TorpemHocTs u3mMepeHnii. MexxayHapoHas CHCTEMa EANHMII.

Kak ¢usuka u npyrue ectecTBEHHbIE HAYKH M3y4aroT MpUpoay. EcrecTBeHHO- Hay4YHbIN
METOJ TO3HaHMs: HaOJIOJEHHE, MOCTAaHOBKAa HAyYHOIO BOMPOCA, BBIJBM)KEHUE THUIIOTES,
SKCIIEPUMEHT [0 MPOBEpKE TUIOTE3, OObSICHEHHWE HabmogaemMoro spieHus. OnucaHue
(U3NYECKUX SIBICHUH C TOMOLIBIO MOAETIEH.

[TpenmMeT 1 METOBI PUBUKH.

JemoncTpanunu3

Mexanuueckue, TEIUIOBbIE,  JJIEKTPUYECKHUE, MarHUTHbIE, CBETOBbIE
SIBJICHUS.

®uznyeckue NpuOOpsl U MpolLeaypa NPSIMbIX MU3MEPEHUN aHAJIOTOBBIM M IIU(PPOBHIM
puOOpOM.

Omnpenenenne NOrpeHoOCTH SKCIIEPUMEHTA.

®poHTanbHbIe Ja00paTOpHbIe Pa0OThI WM ANEKTPOHHAS IEMOHCTPALIHSL.

OnpeneneHre UEHbI JIETECHUS U3MEPHUTEIBHOTO npudopa (ucmonp3yst
TEXHOJIOTMYECKYIO KapTy SKCIIEPUMEHTA).

N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO TEIa

Omnpenenenue pasMepPOB MaJbIX TEN.

Paznen 2. IlepBoHauanbHble CBEACHUS O CTPOCHHUM BEIIECTBA

CTpoeHME BeIIEeCTBA: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONBITHI, JAOKa3bIBAIOIINE
JUICKPETHOE CTPOEHUE BEIECTBA.

JBmxenne yactuil BemiecTBa. CBsSI3b CKOPOCTH JIBWKEHHS YACTHI[ C TEMIIEPATYpPOil.
BpoynoBckoe nBmwkenue, mudpdysus. BzaumopaeicTBue YacTHIl BEIIECTBA: MPUTSHKECHUE H
OTTAJIKUBAHUE.



ArperaTHble COCTOSIHHSL BELIECTBA: CTPOCHHE TIa30B, JKUIKOCTEH M TBEPIBIX
(xpucTaunueckux) Teia. B3auMocBsI3b MEXIy CBOMCTBaAaMM BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSTHHM

BOJBI.
JlemoncTpanund

1 MC — oa1eMeHTH! COJACpKaHWS, BKJIIOYAIONINE MEXIIPEIMETHbIE CBS3H, KOTOpHIE MOAPOOHEE PACKPHITBI B TEMaTHUECKOM
IUIAHUPOBAHUH.

2 3zech 1 jaee KypcuBOM 0003HaYEHBI TEMbI, H3y4€HHE KOTOPBIX IPOBOJUTCS B 03HAKOMHUTEIBHOM ILIaHe. Ileiaror caMocTosATeIbHO
ompezenseT 00beM H3ydaeMOro MaTepHaa.

3 Bcee Jlemonctpanuu 1 JlaboparopHble paboThl, IPEICTaBICHHbIE B COAEPKAHUHU, JIOMYCKaeTcs (MOXKHO) HPOBOJUTH, UCIIOJb3YS
HHGOPMALHOHHBIC U 2IEKTPOHHBIE TEXHONOTUH (LH(POBBIE 00pa30BaTEIbHBIE PECYPCHI).

4 3necy u ganee IPUBOAUTCS PACIIMPEHHBIH IepedeHb J1a00paTOPHBIX paboT M ONBITOB, U3 KOTOPOrO YYHTENb JelaeT BHIOOp MO
CBOEMY YCMOTPEHHUIO.

Habmonenne OpoyHOBCKOTO JIBMXKEHUSI.

Hab6mronenue nuddysun.

@poHTanbHbIE 1a00paTOpHBIE PAOOTHI U OIBITHI

Onenka JIaMeTpa aToMa METOJIOM psinoB (c UCIIOJIb30BaHHEM
dororpadmii).

OnbITHI 1O HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OMnBITHI 0 OOHAPYKCHHIO ICHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKCHUS
(37IeKTpOHHAs JEMOHCTPAIINS).

Pasnen 3. JIBukenue u B3auMOJEHCTBUE TET

Mexanuueckoe JBuUKeHHE. PaBHOMepHOe M HepaBHOMEpHOE JABMKeHHE. CKOPOCTb.
CpenHsist CKOpOCTb IIPY HEPABHOMEPHOM JBMKCHUH. Pacd€T yTH U BpEMEHU IBUKEHUS.

SlBnenve wHepuMu. 3aKOH MHEpHHUH. B3aumopaeicTBue Ten Kak MPUYMHA U3MEHEHUS
CKOPOCTH JIBMKEHHUs Tesl. Macca kak Mepa MHepTHOcTH Tena. [InmoTtHocTs BemectBa. CBsi3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BELIECTBA.

Cuna Kak XapakTepuCTHKa B3auMmojencTBus Ten. Cuia ynpyroctu M 3akoH ['yka.
W3mepenue cuiabl ¢ MOMOIIBI0 AMHAMOMETpA. SIBIeHHE TAroTeHus W cuia Tsokectu. Cuna
TshkecTu Ha pyrux mianetax (MC). Bec tena. HeBecomocts. CiioskeHHe CHII, HAlIPaBIEHHBIX
o ogHoi npsimoil. PaBHopelcTBytomas cwi. Cuna TpeHus. TpeHHe CKONBXKEHHS U TpEeHUe
nokos1. Tpenue B npupoae u rexuuke (MC).

HemoncTpanmu3

HaGnronenne MexaHU4ecKoro JABMKEHMS Tela.

N3mepenne CKkopoCTH NPSIMOJIMHEWHOTO IBUKEHHS.

HaOGnronenue siBleHUs] MHEPLIKU.

Habumonenre n3MeHeHus: CKOpoCTH MPU B3aUMOJIEHCTBUU TEJl.

CpaBHeHuE Macc 10 B3aUMOJIEHCTBHUIO TEJ.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.

JleMoHcTpanys cuibl yIpyrocTy Ha pa3jIndHbIX MaTepraiax.

®poHTaNIbHBIE TA00OPATOPHBIE PaOOTHI U OMBITHI.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO ABWXKEHMs (LIapUKa B JKUIAKOCTH, MOJIENH
ANEKTPUYECKOTO aBTOMOOUJIS U T. 11.) (3JIEKTPOHHAS JEMOHCTPALINS).

Omnpenenenue cpeHed CKOPOCTH CKOJBXEHUS Opycka WM IapuKa IO HAKJIOHHOU
IIJIOCKOCTH.

Omnpenenenue MI0THOCTH TBEPAOTO TeENA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh pacTsDKeHUs (Aedopmanyu) NpyKUHBI OT
MIPUJIOKEHHOM CHJIBI.

OMnBITHL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXEHHUS OT Beca Tella U
XapakTepa CONPUKACAIOIINXCS [IOBEPXHOCTEM.

Paznen 4. JlaBnenue TBEPIBIX TEN, )KUIKOCTEN U Ta30B
JaBnenne. CnocoObl yMEHBINCHHS W yBEJIMYEHUsS JAaBieHHs. JlaBneHue rasa.
7



3aBUCUMOCTb JIaBJICHUS ra3za oT 00béMa, TemnepaTypsl. [lepenada napneHust TBEPAbIMU TeJlaMH,
KHUAKOCTAMHU U ra3amu. 3akoH [lackans. [IneBMaTHueckue MalMHbI. 3aBUCHUMOCTb JaBJICHUS
XKUAKOCTU OT riyOuHbl. Coolmaromiyecs cocysl. [ uapaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpudanHbl CymecTBOBaHHUS BO3IYLIHON
o6onoukn 3emiu. Ombir Toppuyennu. M3mepenue atMochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMOC(epHOrO JaBJICHHS OT BBICOTHI HaJ YypOoBHEM Mops. I[IpubGopbl mis H3MepeHHs
aTMoc(epHOro JaBICHHUS.

JlefictTBue JKMIKOCTM M Ta3a Ha IOIPYKEHHOE B HUX Teno. BslTankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

JleMoHCTpanyuu

3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIIEPATyPBhI.

Ilepenaya naBiueHus KUIKOCTBIO U ra30M.

CooOmiaromuecs cocyabl.

I'mnpasinyeckuii pecc.

[TposiBnenue neicTBus aTMOC(HEpPHOTO JaBICHHUS.

3aBUCHMOCTD BBITAJIKUBAOIIEH CHIIbI OT 00bEMa NOrPyKEHHOMN YacTH Tejla U INIOTHOCTU
AKUIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VcnoBue miaBaHus TeN: IUIABAaHUE WM MOTPYXKEHUE Tell B 3aBUCHUMOCTU OT
COOTHOUICHUS IVIOTHOCTEN TeJIa U KUJKOCTH.

OpoHTaNIbHBIE Ta00PATOPHBIE PAOOTHI U OMBITHI

HccnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00BEMa MOTPYKEHHOW B )KHUIKOCTH
YacTH TeJa.

OnpeneneHyue BBITAIKUBAIOIIEH CHIIbI, JCHCTBYIOLIEH Ha TEJNO, IOIPYKEHHOE B
AKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOILIECH CUIIbI, IEHCTBYIOLIEH HA TEJIO B KUIKOCTH,
OT Macchl Tena.

OnbIThHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHUIIBI, AEHCTBYIOLIEH Ha
TEJO B )KUJKOCTH, OT 00BEMA MOTPYKEHHOM B )KUKOCTh YAaCTH TeJla U OT MIOTHOCTH KHUJIKOCTH.

KoHcTpynpoBanne apeoMerpa WIM — KOHCTPYHPOBAHUE  JIOAKHU U ONPEIEICHUE
€€ Ipy30M0IbEMHOCTH.

Paznen 5. PaboTa u MOIIHOCTb. DHEprus

Mexanunueckas padboTta. MoIHOCTb.

[TpocTble MeXaHU3MBI: pbluar, OJIOK, HAaKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecus
priuara. [IpuMmeHeHre nmpaBuiia paBHOBECHS phlyara K OJ0KY. «30JI0TO€ IMPABHIIO» MEXaHHUKH.
KII[I npocThix MexaHn3MOB. [IpocTbie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas 3Heprus. KuHetmyeckas W mNoOTeHUHaIbHas sHeprus. [IpeBpainenue
OJIHOT'O BH/Ia MEXAaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS YJHEPTHH B MEXAHUKE.

JemMoHcTpanyu

1. IIpuMepsl IPOCTHIX MEXAHU3MOB.

®poHTanbHbIe TabopaTopHbie 3 pabOTHI U OTBITHI 4

Omnpenenenue pabOThl CHUJIBI TPEHHUS TNPH PABHOMEPHOM JIBIDKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

HccenenoBanue ycioBUd paBHOBECUS pblyara.

N3mepenne  KIIJ[ HakIOHHOW  IUIOCKOCTH  (RJIEKTPOHHAS IEMOHCTpAITHs).

N3yueHne 3akoHa COXPaHEHUsI MEXaHUYECKOW YHEPTUH (JIEKTPOHHAs IEMOHCTPALIHS).

8 KJIACC

Pa3nen 6. TemioBrle ABJICHUSA

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOPUU CTPOCHMS BEILECTBA.
Macca u pa3Mepsl aTOMOB W MOJIEKYJ. OTBITBI, MOATBEPKIAIOIINE OCHOBHBIC TMOJOKCHHS
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MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Monenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSHUM BenlecTBa. Kpucrammueckue
u amopdueie Tena. OOBsSCHEHUE CBOWCTB Ta30B, >KUIKOCTEH M TBEPIBIX T Ha OCHOBE
IIOJIOXKEHUH MOJIEKYJIIpHO-KUHETHYECKON Teopuu. CMaduuBaHUE M KalUJUIAPHBIE SIBJICHUS.
TenoBoe paciiMpeHue u cxaTue.

Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIUIOBOT'O IBUKEHUS YACTHULL.

Buytpennsis sueprusi. CriocoObl U3BMEHEHHUs BHYTPEHHEH SHEpPruu: TeIuionepenadya u
coBeplieHHe padoThl. Bubl Temionepeaun: TEIONPOBOAHOCTb, KOHBEKIIMS, U3JIy4EHHUE.

KonuuecTBo TeminoTel. YaenbHas TEMIOEMKOCTh BELIECTBA. 1eMI000MEH U TEIUIOBOE
paBHOBecHe. Y paBHEHHE TEIIOBOTO OanaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTANIMYECKUX BEIIECTB. Y IeIbHAs TEIUIOTA IJIABJICHUS.
[MapoobpazoBanne u kouaencanus. HWcnapeane (MC). Kumenue. VYgaenbHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(EepHOro aBJCHHS.
Brnaxnocts BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuumns! padotsl TemnoBbix asurareneil. KIT/[ reroBoro asuraresns.

TenoBbie ABUTATENIN U 3alIuTa OKpyskatomeit cpenst (MC).

3aKOH COXpaHEHMsI U MIPEBPALEHMS SHEPTUHU B TeIUI0BbIX npoueccax (MC).

JlemoHcTpanuu

Hab6mronenrne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Habumonenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SBJICHUM.

Habmtoienue TemnoBoro paciuvpeHus Ted.

M3MeHeHune naBiieHus ra3a pyu U3MEHEHUN 00bEMa U HarpeBaHUU WM OXJIAXKIACHUM.

[IpaBuna n3MepeHus TeMiepaTypsl.

Buae! renonepenaun.

OxJaxJieHne Ipu COBEPLUIEHUN PabOTHI.

Harpesanue npu coBepiiieHUN padOThl BHEIIHUMU CUIIaMHU.

CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHbIX BEILIECTB.

Habmronenue kumneHus.

HaGnroeHue nocTosHCTBA TeMIIEpaTyphl IPU TIABJICHUH.

Mogenu TeIioBEIX ABUTATEIIEH.

®poHTanbHbIe 1a00paTOpHbIE PAOOTHI U OIBITHI

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS

(97eKTpOHHAs AEMOHCTPAIIS).

OnBbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM MM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KUJIKOCTEN U TBEPBIX TEJ.

Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIAaBJIECHUS BO3AyXa OT ero oovéma Hu
HarpeBaHus WIH OXJIaXJICHUS.

Habmionenne m3MeHeHus BHYTPEHHEH SHEpruM Teja B pe3ysibTaTe TEeIUloNepenadyd U
paboTHI BHEIITHUX CHIL.

HccnenoBanue sBJICHUS TEIJIO0OMEHa MPH CMEIIMBAHUH XOJIOAHON U TOpsYei BOJbI.

HccnenoBanue npoiiecca UCHapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Ornpenenenne yaelIbHON TEMIOTHI IUIABIECHUS JIb/IA.

Paznen 7. Dnexkrpuueckrue U MAarHUTHBIE SIBIICHUS

OnekTpuzanus Ten. [[Ba pona snexkTpudeckux 3apsaoB. BzaumoaencTBre 3apsiKeHHBIX
Te.

Onektpuueckoe moje. [IpuHIMI  Cynmepmno3uIUM  DJEKTPUUYECKUX TMoyneld (Ha
Ka4ueCTBEHHOM YPOBHE).



Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHbIN dJeKTprudeckuil 3apsia. CTpoeHue
aToMa. IIpoBOIHUKM U TUAJIEKTPUKU. 3aKOH COXPAHEHUs MIEKTPUUIECKOTO 3apsa.

DONEKTPUYECKU TOK. YCIOBHUS CYLIECTBOBAHMS SJEKTPHUUECKOro ToKa. McTOUHUKH
IIOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHMUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

Pabora u MOIHOCTB 3J€KTpUUECKOT0 TOKa. 3akoH Jlxoyns—IJleHna. DnekTpuyeckue
ey U MOTPEeOUTENN SJIEKTPUUECKON 3HEepruu B ObITY. OnekTpuueckas menb. Cuiia ToKa.
OnexTpuueckoe HampspkeHue. CONpOTHUBIEHUE MPOBOJHHUKA. YJEJIIBHOE CONPOTUBIICHHE
BemectBa. 3akoH Oma ansa yuyacTtka nenu. [locrnenoBarenbHoe U mapaielbHOE COSAMHEHHE
1poBoAHUKOB. KopoTkoe 3aMbIkaHueE.

[ToctositHHbie MarHuThl. B3anmozeicTBHe MOCTOSHHBIX MAarHUTOB. MarHuTHoe mole.
MarnuTHO€ 1oJie 3eMJI U €ro 3HaYeHue JIJIs )KU3HU Ha 3emiie. OnbIT IpcTena. MaruutTHoe mnose
ANEKTpUYECKOro Toka. [IpruMeHeHune 31eKTpOMarHuToB B TEXHUKE. J[eficTBUE MAarHUTHOTO IMOJIA
Ha T[POBOJHUK C TOKOM. OJEKTPOJABUIaTedb IOCTOSIHHOrO ToKa. Vcnosnb3oBaHue
ANEKTPOABUraTENCH B TEXHUUYECKUX YCT- POMCTBAX M HA TPAHCIIOPTE.

Onpitel  @apajnes. SIBieHue 3ieKTpoMarHUTHOM uHAyKuuu. IlpaBuno Jlenna.
Onexrporerepatop. CrocoObl MOTY4YEHHUS SIEKTPUYECKONW JHEPruu. IDJIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU.

JlemoHcTpanuu

DneKTpu3anus Ted.

JIBa poja NEeKTPUYECKUX 3apsI0B M B3aUMOJICHCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DneKTpocTaTHUeCcKast UHIYKIIHSL.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsiI0B.

[TpOBOAHMKY U TUAIIEKTPUKHU.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

VM cTOYHUKH IOCTOSTHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

["a30BbIii pazps.

W3mepeHue cruibl TOKa aMIIEpMETPOM.

H3mepeHne 37eKTpUUeCcKOro HapsyKEHUs! BOIILTMETPOM.

Peocrar u marazuH CONPOTUBIIEHUN.

BzaumopeiicTBre MOCTOSSTHHBIX MarHUTOB.

MonenrpoBaHre HEBO3MOXKHOCTH Pa3/I€ICHMs TIOJIFOCOB MAarHUTA.

MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MaruauTtHoe 1nojie Toka. JJIeKTPOMarHur.

JleiicTBre MarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM.

DNEeKTPOABUTaTEIh OCTOSIHHOTO TOKA.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Omnerter @apanes.

3aBUCHMOCTb HalpPaBICHUS MHIAYKIMOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.

DneKTporeHepaTop MOCTOSIHHOTO TOKA.

@poHTanbHbIe 1a00paTOpHbIE PAOOTHI U OIBITHI

OneIThINO HaOJIIOJICHUIO JJIEKTPU3aLUU TeJl ~ UHAYKUUEH W pu
CONPUKOCHOBEHUH.
HccnenoBanue neucTBus 3JEKTPUYECKOTO MOJISI HA MPOBOJHUKHU U AUDJICKTPUKHU.

CO6opka u mpoBepka paboThl MEKTPUUECKON 1IEMH MOCTOSTHHOTO TOKa.

W3mepeHue u peryJInpoBaHHUe CUIIbI TOKA.

W3mepeHue U peryinpoBaHue HaPsHKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UIIYILIETO Yepe3 Pe3UCTop, OT CONPOTUBICHUS
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pe3ucTopa 1 HaIpsHKEHMS Ha pe3UCTOpe.

OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTH  3JEKTPUUYECKOTO  COMPOTUBIICHUS
MIPOBOJIHHKA OT €r0 JUIMHBI, IJIOIIAIU [TONEPEYHOT0 CEYEHHUS U MaTepHala.

[IpoBepka npaBuia CIOKEHUS HANPSKEHUN MPU MOCIEI0BATEIbBHOM COCIMHEHUN JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia sl CUIIbI TOKA MPU NMapAJLIETbHOM COSIUHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UITYIIErO Yepe3 Pe3UCTOP.

OnpeneneHne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, UYILETO Yepe3 JIAMIIOUYKY, OT HAPsKEHUS Ha
HEW.

HccenenoBanue MarHUTHOTO B3aMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHUTHOTO TOJIsI TOCTOSHHBIX MAarHUTOB TP WX OOBEIUHEHUU U
pa3zieeHuN.

UccnenoBanue neiCTBUS 3IEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI B3aUMOJEHCTBUS KATYIIKU C TOKOM U
MAarHuTa OT CHJIbl TOKA U HAIIPaBJICHHS TOKA B KaTYIIKE.

N3yuenue aeiicTBUSA MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

N3yueHue paboThI 3JIEKTPOIBUTATEIS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

OmbITEl 1O HCCIAEAOBAHUIO SIBJICHHUS AJIEKTPOMATHUTHON HWHIYKIMU: HCCIEIOBAaHUE
W3MEHEHUH 3HAYEHUS U HaIllpaBJIEHUs HHAYKIUOHHOTO TOKa.

9 KJIACC

Paznen 8. Mexanuueckue sBJI€HUS

Mexannueckoe nBuxkeHue. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOro JBMKEHUsA. PaBHOMepHOe mpsMOIMHENHHOe [BHKeHHe. HepaBHoMepHoe
NpsMOJUHENHOe IBMKEeHHE. CpeqHss M MIHOBEHHAas CKOpPOCTb Teja NPU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHeiiHoe aBrkeHue. CBoOOJHOE TMajeHue.
Omnprtel [Nanunest.

JIuneliHas u yrinoBast CKOpoCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Ilepssriit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuit 3akon HeroToHa.

[TpyHIMI CyNIEPIIO3ULINH CUIL.

Cua ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cuiia TPEHHS CKOJIBKEHUS, CUjla TPEHHS
IIOKOSI, IPYTUE BUbI TPEHHUSI.

Cuna TSOKECTH U 3aKOH BCEMHUPHOTO TATOTEHUSA. YCKOPEHHE CBOOOJHOTO IaJeHUS.
JBmxenne muaner Bokpyr Comnna (MC). Ilepsas xocmuueckas ckopoctb. HeBecomocTs u
IIEpPErPy3KH.

PaBHOBecue MarepuanbHOM TOUKU. AOGCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTw.

Nmnynec Tena. M3menenne umnynsca. Miysbe cuibl. 3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBnoe nemxenue (MC).

Mexanuueckasi pabota 1 MolTHOCTh. PaboTta cui TskecTu, ynpyroctu, Tpeus. CBs3b
sHepruu U padotsl. [loTeHuManpHas SHeprus Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3EMIIH.
IloTeHunanpHas sHeprus cxatoil npyxuHsl. Kunetnueckas sneprus. Teopema 0 KHHETHYECKOU
SHEpPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON YHEPTHH.

JeMoHcTpauun

Habmroienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHue nyTeld M TPAaeKTOPUH JBMIKEHHUS OJHOTO U TOTO K€ Te€la OTHOCUTEIIBHO
PAa3HBIX TEN OTCYETA.

W3mepeHne cKopoCcTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHHUSL.
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HaOnronenue nBuKeHus Tea 1o OKpyKHOCTH.

Habmionenne MexaHMYeCKUX SBJICHUH, MPOUCXOIAIMINUX B cucteme orcuéra «Tenexka»
pu € paBHOMEPHOM U YCKOPEHHOM JBMKEHHM OTHOCUTEJIBHO KaOMHETa (U3UKH.

3aBUCHUMOCTh YCKOPEHHSI TeJla OT MacChl TeJa U IEUCTBYIONIECH Ha HETO
CHJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMOIEUCTBUN TEJL.

M3MmeHeHne Beca Tea IpU yCKOPEHHOM JBUKCHHH.

Ilepenaya nMiynbca Ipyu B3aMMOJIEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPrUuM MPHU B3aUMOAECHCTBUHU TeIl.

CoxpaHeHue UMITyJIbca IIPU HEYIPYTOM B3aUMOAECHCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYIOM B3aUMOJIEHCTBUY.

Halntonenue peakTHBHOTO JIBHXKECHHUS.

CoxpaHeHue MEXaHUYeCKOM 3HEpPruM Mpu CBOOOIHOM IaJCHUU.

CoxpaHeHue MeXaHUYECKON SHEPruu Py JBWKEHUU  Tela MOJ
JEMCTBUEM NIPYKUHBI.

@poHTaNbHbIE 1a00paTOPHBIE PAOOTHI U OIBITHI

KoHcTpynpoBanue Tpakra I pasroHa M JAJbHEHIIEr0 PaBHOMEPHOTO JBUKCHMS
LIapuKa WIN TEJIEKKH.

OnpeneneHue cperHel CKOPOCTH CKOJIBXKEHHMsS Opycka MM JBMXKEHHS IIapuka IIo
HAKJIOHHOM IUIOCKOCTH.

OnpeneneHue YCKOpPEHMsI Tejla IIPU PaBHOYCKOPEHHOM [JBMKEHMM IIO HAKJIOHHOW
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM IIPH PaBHOYCKOPEHHOM JBM)KEHUH 0e3
Ha4aJIbHOW CKOPOCTH.

HccnenoBaHNe3aBUCUMOCTH  CHJIBI  TPEHMSICKOJIBXKEHHUST  OT CHJIBI HOPMAaJIbHOI'O
JaBJICHUS.

Onpenenenne k03pPULINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paboThl CHUJIBI TPEHUS TNPH PABHOMEPHOM JIBIKEHMM Teja IO
TOPU30HTAILHON TOBEPXHOCTH.

Onpenenenue paboThI CWIBl YNPYTOCTM  IpU  TNOABEME rpysa c
HCIOJIb30BAaHNEM HEMOBUKHOIO U TIOJBUKHOTO OJIOKOB.

W3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.

Paznen 9. Mexanndeckue KoacOaHNs ¥ BOJHBI

KonebarenbHoe nemxkenrne. OCHOBHbBIE XapaKTEPUCTHKU KOJEOAHUI: TIEPHOI, YacTOTa,
amMIMTyga. Marematuueckuil W NOpPYKUHHBIM MasTHUKU. [IpeBpamieHue sHepruv mpu
KO0JIc0aTeIbHOM JIBUKCHHUU.

3aryxaromue konedanus. BeinyxaeHHbIe KoneOanus. PezoHanc.

Mexanndeckne BOJHBI. CBOMCTBA MexaHWYECKUX BOJH. [IpojosibHBIE M TIONEpEUYHBIE
BOJIHBIL. J[JIMHA BOJIHBI M CKOPOCTH €€ pacipocTpaHeHusl. MexaHnuecKUe BOJIHBI B TBEPAOM TeETIE,
cericmuyeckue BoaHbl (MC).

3Byk. [’ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

JemMoHcTpanyu

Hab6mronenue xonebanuit Ten Mo IEHCTBUEM CHIIBI TSHKECTH U CHUIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habnronenne BEIHY X /ICHHBIX KOJeOaHU U pe3oHaHca.

PacnipocTpanenue mpoaoabHbIX U TONIEPEUHBIX BOJTH.

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

®poHTaANbHBIE TA00PATOPHBIE PAOOTHI U OTBITHI

OnpeneneHne 4acTOThI Hu nepuoja KoleOaHuli  MaTeMaTH4eCcKOIo
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MasiTHHKA.

Omnpenenenne 9acTOThl U TIepruoia KoneOaHui Mpy>KUHHOTO MasiTHUKA

(37IeKTpOHHAs JEMOHCTPAIINS ).

HccrnenoBanue 3aBUCUMOCTH TIepHOAAa KOJEOAHWN MOJBEIICHHOTO K HHUTH Tpy3a OT
JUTUHBI HATH.

HccnenoBaHne3aBUCUMOCTH  TIEPHOA KojeOaHuii  TPYXKHHHOTO MAasiTHUKA OT
Macchl rpy3a (JICKTPOHHAS IEMOHCTPALIHS ).

[TpoBepka HE3aBUCUMOCTH TIEpHOAa KOIeOaHUH rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl

rpysa.
OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTbH IEPHOJA Kosie0aHuit
MPYXKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.
W3mepeHne  ycKOpeHUss  CBOOOJHOTO  TaJICHUs (anekTpOoHHAas
JEMOHCTpAIIHS ).

Pa3znen 10. Di1eKTpOMarHuTHOE MOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI

DIIEKTPOMArHUTHOE TOJie. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkana 3neKTpoMarHuTHBIX BOJIH. MICIIonb30BaHME 3JIEKTPOMAarHUTHBIX BOJIH J1J1s1 COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA

JlemoHcTpanuu

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BonnoBkle CBOMCTBA CBETA.

@®ponTanbHbIe 1abopaTopHbie 3 pabOTHI U OIBITHI 4

N3yuenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C ITOMOIIBIO
MOOHIIEHOTO TeIe(oHa.

Pa3znen 11. CBeToBble sIBICHUS

JlydeBas mozenb cera. Mcrounuku cBeta. IIpsMmonuHelHOe pacnpocTpaHeHHE CBETa.
3armenus Comnnua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Tpenomnenue cBera. 3akoH npenoMieHus ceeta. [lonHoe BHyTpeHHee OTpaXKeHHe CBETa.
Hcnonp30BaHMeE MTOHOTO BHYTPEHHETO OTPAKEHHS B ONITUYECKUX CBETOBOAX.

Jlunza. Xox nydeil B amH3ze. OnTuueckas cucreMa (oroanmnapara, MHKPOCKONA H
teneckomna (MC). I'na3 kak ontuyeckasi cucremMa. bauzopykocTs U JalbHO30pKOCTb.

Paznoxenue Oenoro ceera B chekTp. OnbiTel HeioToHa. CrokeHHe CIEKTpalbHBIX
I[BETOB.

JeMoHcTpanmun

[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenne n300paKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

[Tpenomiienue cBera.

ONOTHYECKUN CBETOBOJI.

Xon syueit B coOuparomiei JuHse.

Xox JIydeil B paccenBarole JIMH3E.

[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKONA.

Mogens rnasa.

Pasnosxenue 6enoro ceera B CHEKTP.

[Tonydyenue 6enoro ceera Npu CIOKEHUU CBETA Pa3HBIX [[BETOB.

®poHTaNIbHBIE TAOOPATOPHBIE PaOOTHI U OIBITHI

HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUsSI CBETOBOTO JIyda OT yIJia MaJleHHs.

N3yueHne xapakTepUCTUK U300pakeHuUs MpeMeTa B IIIOCKOM 3epKalle.
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HccnenoBanue 3aBUCUMOCTH yTjia MPEJIOMIICHUSI CBETOBOIO Jyda OT YIJla MaJeHHs Ha
TPaHUIIE «BO3TyX—CTEKIION.

[Tomy4yeHnue n300paKeHHI ¢ ITOMOIIBIO COOMPAIOIICH JTUH3HI.

Onpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKOH CHIIBI COOHMPAIONICH JTHUH3bI
(37IeKTpOHHAS IEMOHCTPAIIHS ).

OnbITHINO pa3NoKEHUI0 Oeloro cBera B CHEeKTp (JIEKTPOHHAs
JEMOHCTpAIIHS ).

OMNBITHI O BOCTIPUSATHUIO I[BETA MPEMETOB P UX HAOTIOICHUH Yepe3

[[BETOBBIE (DUIIBTPHI.

Pa3nen 12. KBa"HTOBEIE ABIICHUSA

OmnsiThl Pesepdopaa u muranerapHast Mozens atroma. Mogens atoma bopa.

Hcnyckanue v norjiouieHre ceera aToMoM. KBaHTHLI.

PagunoaktuBHOCTE. Anb(a-, Oeta- M ramma-uzinydeHus. CTpoeHUE aTOMHOTO sjpa.
Hyxnonnass monens aromHoro sigpa. M3otomel. PagmoaktuBHble mpeBpainenus. llepuon
10JIypacnaia aTOMHbIX sIJIEP.

SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apSAJ0BOIO U MAaCCOBOTO YHCE.

Peakuuu cunrtesa u nenenus siaep. Mcrounuku sueprun Connua u 38é31 (MC).

SAnepnas sHepretuka. J[eHCTBUS paJlOaKTHUBHBIX M3JIYYEHUN HA KUBBIE OPTaHU3MBI
(MCO).

JlemoHcTpanuu

CrieKTpbl U3JIy4€HUs U TOTJIOIIECHHUS.

CrieKTphl pa3IMYHbIX T'a30B.

CnexTp BoaOpoO/Ia.

Habmronenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus usny4eHus IpUpOAHBIX MUHEPAJIOB U MPOTYKTOB.

®poHTaNIbHBIE Ta00OpaTOPHbIE PpAOOTHI U OMBITHI

HccnenoBanue TPEeKOB: M3MEPEHUE HHEPrUU YaCTHUIBl 110 TOPMO3HOMY NyTH (IO
¢dotorpadusam) (37EKTpOHHAS AEMOHCTPALUs).

W3mepeHue painoakTUBHOTO (poHa (3JIEKTPOHHAS JEMOHCTpALNs).

[ToBTOpUTENBEHO-00001IAIONINI MOTYTB

[ToBTOpPUTENBHO-0000IIAOMIMK  MOAYNIb NpEJHA3HAYeH [ CUCTEeMaTH3aluuu |
0000111eHUS TPEIMETHOTO CO/IEPIKAHUS U OTIBITA IESTETLHOCTH, TPHOOPETEHHOTO IPU N3YUEHHH
BCEro Kypca (pu3uKu.

[Ipy wn3yd4eHMHM JAHHOTO MOJYJS pEAIU3YIOTCS W CHUCTEMAaTU3UPYIOTCS BHIBI
NeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX 0OecrneyuBaeTcs JOCTHKEHUE TPEIMETHBIX MU
MeTaIpeIMETHBIX IUIAHUPYEMBIX Pe3yIbTaTOB 00y4eHUs, POPMHUPYETCsl €CTECTBEHHO- HayuHast
IPAMOTHOCTB: OCBOCHHE HAYYHBIX METOJIOB HCCIENOBAHUS SIBICHUN MPUPOJbI U TEXHUKH,
OBJIQJICHUE YMEHUAMHU OOBIACHATH (U3NUYECKHUE SBICHUS, NMPUMEHSS IOJyYeHHbIE 3HAHUS,
penaTh 3aja4u, B TOM YUCJIE KAUECTBEHHBIE M KCIIEPUMEHTAIIbHBIE.

[IpyHIMIIATBbHO OEATEIBHOCTHBIM XapakTep JAaHHOTO pasjiella pealu3yercs 3a CYET
TOTO, YTO y4Yaluecs BBITOIHSIOT 3a/1aHHs], B KOTOPBIX UM IPEAJIaraeTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUU paclo3HaBaTh M HAYYHO OOBACHATH (pusnueckue
SIBJICHUS B OKPYXKAIOIEH TPUPOJIE U TIOBCETHEBHOM KU3HU;

UCIIOJIB30BaTh I10J] PYKOBOJICTBOM II€larora Hay4yHbIE METOJbI HCCIEIOBAHUS
(Gbu3NyYecKuX SBICHUNA, B TOM 4YMCIE JJIS MPOBEPKU TUIIOTE3 M TMOIYYEHUS TEOPETHUYECKHUX
BBIBOJIOB;

OOBSACHATH C OMOPON Ha MUAAKTUYECKHM MaTepuall mocje oOCYXAEHUS C Meaarorom
Hay4YHbIE OCHOBBI HamOoJiee BaXKHBIX JOCTHKEHMHA COBPEMEHHBIX TEXHOJOIMH, Hampumep,
IIPAKTUYECKOIO HCIOJIb30BAHUSA PAa3JMYHBIX HCTOYHUMKOB DJHEPIMM Ha OCHOBE 3aKOHA
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IIPEBPALCHNS U COXPAHEHMSI BCEX U3BECTHBIX BUOB DHEPIUU.

Kaxnass W3 TeM [aHHOro pasfena BKIIOYAeT HKCIEPUMEHTAIbHOE HCCIIEJOBAHHE
00o001arolIero xapakTepa Ha yCMOTpPEHHE IeJlarora u npu ero nomouy. Pa3aen 3aBepiuaercs
IIPOBEJICHUEM JIMarHOCTUYECKON U OLIEHOYHOM pabOThl 3a KypC OCHOBHOM IIKOJIBI.

[IpumepHbIe KOHTPOJIBHO-U3MEPUTEIbHBIE MAaTEPHAIIBI

[IpoBeneHne OLIEHKU TOCTHMKEHHM IUIAHUPYEMBIX PEe3y/lIbTaTOB OCBOCHHS Y4e€OHOIO
npeaMeTa MPOBOAUTCS B JOpPME TEKYIIETO U pyOeKHOTO KOHTPOJIS B BUJIE KOHTPOJIBHBIX PadoT.

7 kacc

KonTponbnas padota Ne 1 mo teme «IlepBoHavanbHbIe CBEIACHHS O CTPOCHUU BEIIECTBA»

Kontponbnast padora Ne 2 mo teme «Macca, miIoTHOCTh, 00bEM.

Konrponbnas padora Ne 3 o teme «CHITBI B IPUPOAECY.

Kontponbnas padora Ne 4 mo teme «/laBieHue».

HroroBas mpoBepouHas pabora.

8 kiacc

Bxonnas mpoBepounas padota.

KoHntponbnas padora Ne 2 o teme «TeroBsie sBineHus». Kontponbaas padora Ne 3 o
TeMe «ATperaTHbIE COCTOSIHUS BEIIECTBAY.

KonTponbhas padota Ne 4 o reme «OnekTpuyeckuit Tok. Hanpsokenuey,

«Conpotusnenue. CoeTMHEHNE TPOBOJHUKOB.

KonTponbnas pabota Ne 5 mo Teme «PaboTa ¥ MOIIHOCTD 3NIEKTPHUUECKOTO TOKAY, «3aKOH
Jxoynsa —JleHuay.

HroroBas npoBepouHas pabota

9 xace

Bxonnas nmpoBepouHas pabora.

Kontponbnas pabora Nel o teme «3aK0HBI JTBUKEHUS U B3aUMOJICHCTBUS

TE».

Kontponbnast padota Ne 2 o teme «MexaHuueckue KoiaeOaHusl U BOJTHBD.

Kontponbnast pabora Ne 3 mo Teme «DNEKTpUYECKHE W MArHUTHBIC SIBICHUS.
Kontponbnaas pabora Ne 4 mo teme «CtpoeHue aroma U aTOMHOro siapa» U «CTpoeHue u
3BoJIroNMs BeeneHHoy.

Hrorosast mpoBepouHas padora.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B 1nienom pesynbratel ocBoeHust oOyuarormmucs ¢ 3[1P yueOHoro npenmera

«®Du3nKay JTOKHBI COBIAIATh C pe3yJbTaTaMu paboueii mporpaMMbl OCHOBHOT'O OOIIIETO
o0Opa3oBaHHUsl.

HanGoisee 3HaAYUNMBIMH SIBIISTFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMsl K OOYYeHMIO M IIeJICHANpaBICHHONM IIO3HABATEIbHOM JIESTEIHHOCTH;
YCTaHOBKA Ha OCMBICJICHHE JIMYHOTO OIBITA, HAOIIOACHHH 3a PU3NUECKIMHU

AKCIIEPUMEHTAMU;

YCTaHOBKA Ha OCMBICJIEHHE PE3YJIbTaTOB HAOII0I€HNUH 32 TPUPOJIHBIMU U TEXHOT€HHBIMHU
SBJICHUSIMU C TTIO3UINH (PU3MUECKUX 3aKOHOB;

CIIOCOOHOCTh  OLICHUBATh MPOUCXOIAIINE U3MEHEHHUS u ux

HOCIEACTBHS; (OPMYTUPOBATh U OLIEHUBATh PUCKH, (POPMHUPOBATH OIIBIT;

MOBBILIICHHE YPOBHSACBOEH KOMIIETEHTHOCTH yepe3 MPaKTUYECKYIO
JesITeIbHOCTh (IIPU COBMECTHOM BBINOJIHEHUH JIAOOPATOPHBIX MPaKTHUECKUX paldoT); yMeHHe
pasznuuaTh yueOHbIC CUTYalluH, B KOTOPBIX yuariuiics ¢ 3[1P moxer
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JIECTBOBATh CAMOCTOATEIBHO, U CUTYallUH, I'I€ CIENYET BOCIIOIb30BaThCs CIIPABOYHON
uHpopMaLKel 1 JPYrUMH BCIIOMOTaTEIbHBIMU CPEACTBAMH;

CHOCOOHOCTh NPUHHMMATh pEIIEHUE B JXKU3HEHHOH CUTyalluM Ha OCHOBE IepeHoca
MOJTyYCHHBIX B X0/1¢ 00y4YeHHs (PU3NYECKUX 3HAHUN B aKTYaJIbHYIO CUTYAIHUIO;

CHOCOOHOCTh COOJII0IaTh B IIOBCEAHEBHOM KM3HM MpaBWIa JUYHOM O€30IacHOCTU Ha
OCHOBE MTOHUMaHUs (PU3MYECKHX SBICHUH U 3HAHUS 3aKOHOB (DH3HKH;

YMEHUE KPUTUYECKH OLICHUBATh IOJIyY€HHYIO OT co0ecelHuKa HH(POPMALIUIO, COOTHOCS
ee Co 3HaHuEM (PU3HUECKUX 3aKOHOB;

CHOCOOHOCTH NepeaTh CBOU COOOPAXKEHMS, YMO3AKIIIOUEHUSI TaK, YTOObI OBITh TOHTHIM
JIPYTUM YEJI0BEKOM;

a/IEKBaTHOCTb ITOBE/IEHUS 00YUaIOIIErocs ¢ TOYKH 3pEHHs OIAaCHOCTH MJIU OE€3011aCHOCTH
1151 ce0sl MUK JITIS1 OKPY KAFOIINX;

YBa)XKCHHE K TPYLy U pPe3ybTaTaM TPYLOBOU JESATEIBbHOCTH;

yriIyOJieHHE TPEACTaBICHUN O LEIOCTHON KapTHHE MHpa Ha OCHOBE IMPUOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

OBnazeHre yHUBEpPCAIbHBIMU YUEOHBIMU O3HABATEIbHBIMU JEHCTBUSAMU:

BBISIBJIATh IPUYMHBI U CIEJICTBUS MIPOCTHIX (PU3MUECKUX SBJICHUM;

onpeneniaTb (GU3NYECKUe TMOHSATHS, CO3/1aBaTh OOOOILICHMS, YCTaHABIMBATh AHAJIOTHH,
KJ1accu(UIUpPOBaTh, CAMOCTOSTEIBHO BBIOMPATh OCHOBAHUS M KPUTEPHH Ui KIacCU(PUKALUH,
WCTOJB3Ys CIIPABOYHYIO0 HH(POPMAIIHIO U ONUPASCH HAa aITOPUTM y4EOHBIX JICHCTBHIA;

yCTaHaBJIMBATh NPUYUHHO-CIIEACTBEHHBIE CBSI3M, CTPOUThH JIOTMYECKOE PACCYKICHHUE,
YMO3aK/Il4eHue (MHAYKTUBHOE, MEIYKTUBHOE, IO aHaJOrMM) U JielaTh BBIBOJBI I0]
PYKOBOJICTBOM II€/1arora;

UCKaTh WJIM OTOMpaTh HWHPOPMALMIO WIM JaHHBIE W3 HMCTOYHHUKOB C YYETOM
Mpe/UI0KEHHON ydeOHO! 3a1auil U 3aJaHHBIX KPUTEPUEB.

co3/1aBaTh, IPUMEHATh U NPE0OpPa30BbIBATh 3HAKU U CHUMBOJIbI, MOJEIN U CXEMBbI IS
peleHus yueOHbIX U M03HaBaTeIbHBIX 33a4;

C IOMOUIBIO MEJ]arora Uix CaMOCTOSITEIbHO IPOBOAUTD OIBIT, HECIOXKHBINA SKCIIEPUMEHT
[0 YCTaHOBJEHUIO OCOOEHHOCTEW (U3NUECKOro OOBEKTa WM SIBJIEHUS; MPeoOpa3oBHIBATH
MH(}OpPMALIKIO U3 OAHOTO BUJA B Ipyroi (Tabiuily B TEKCT U

mp.);

YCTaHaBIIMBATh B3aMMOCBA3b PU3NYECKUX SBJICHUH U MPOLIECCOB, UCTIONb3YS

QITOPUTM y4EOHBIX JIeHCTBUH.

OBnaneHne yHUBEpCAIbHBIMU YUEOHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSMMU:

OCO3HAHHO HCIIOJIb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBHUH C 33Jja4e€li KOMMYHHUKAIUU
JUIS BBIPAYKEHUSI CBOMX MBICIIEH U MOTpeOHOCTEN /1S TJIaHUPOBAHUS CBOEH J1€ATENbHOCTH;

OpPraHM30BbIBaTh Y4eOHOE B3aMMOJAEHCTBHE B TIpymnmne (OmpeaeisaTh oOIue e,
pacnpenenaTb poju, 10roBapuBaThbcs Apyr ¢ APYroM M T. 1.).

IeJICHANPaBIEHHO HCMOIb30BaTh HH()OPMAITMOHHO-KOMMYHHKATHBHbIE TEXHOJIOTHH,
He0OXO0IMMBIE I PelIeHUs yYeOHbIX U MPAKTHUECKUX (U3NYECKUX 3a/1ay;

OpPraHU30BBIBAaTh Y4eOHOE COTPYJHUUYECTBO U COBMECTHYIO JAEATEIbHOCTD C YUUTENEM U
CBEPCTHUKAMH B TIPOIIECCE 3aHATHI (HU3HKOI.

OBnajieHne yHUBEPCATbHBIMH YU€OHBIMH PETYISTUBHBIMH JEHCTBUSMU:

MOHMMATH 1I€JIU €CTECTBEHHOHAYYHOr0 00yUeHHsl, CTaBUTh U POPMYIUPOBATH ISl ceOs
HOBBIE 3a/1a41 B yyeOe 1 M03HaBaTeIbHOH J1eATeIbHOCTH;

oOHapyxuBaTh W (HOPMYIUPOBATh YU4EOHYIO MPOOJIEMY, ONMPENENsATh IeNbh y4eOHOM
NESITENIHOCTH;

CaMOCTOSITENIbHO MJIM C MOMOUIBIO yYUTENs IUIAHUPOBATh MYTH JOCTHKEHHS Lieieil B
($U3NYEeCKUX 3KCIIEPUMEHTaX, B TOM YHCIIE albTepPHATHUBHBIE, OCOZHAHHO BbIOMpPATh Hanboee
s dexTuBHBIC CITOCOOBI pellieHUsT YIeOHBIX 1 TO3HABATEIBHBIX 33/1a4;
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COOTHOCUTHh CBOM TIPAKTUYECKHUE [JIEUCTBUA C IUIAHUPYEMBIMH pPe3yJbTaTaMH,
OCYILECTBJIATH KOHTPOJIb CBOEH AEATEIBHOCTH B IPOLIECCE JOCTUKEHUS PE3YIIbTATA, ONPEACIATh
CrocoObl JICMCTBUH B paMKaX MPEIOKEHHBIX YCIOBUH W TpeOOBaHUI, KOPPEKTHPOBATH CBOM
JIEUCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYyalUEN;

MPaBUJILHOCTh BBINIOJHEHUS JKCIEPUMEHTAIBHOM Y4YeOHOW 3ajadd, COOCTBEHHBIC
BO3MOXHOCTH €€ PELICHHUS;

BJIaJICHUE OCHOBAaMHU CAMOKOHTPOJIS, CAMOOILICHKH, MPHUHATUS  PEUICHUH U
OCYIIIECTBIICHUS OCO3HAHHOTO BHIOOpA B YUEOHOI U IMO3HABATEIHHON JACSITETLHOCTH;

JlaBaTh aJICKBATHYIO OLICHKY CUTyalldd U MpejiaraTh IJIaH €€ U3MEHEHMUS; IPEABUIETh
TPYJIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh TP PELICHUU y4eOHOM

3aJ1auM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

NPEIMETHBIE PE3YJIbTATbBI

TpeboBaHMs K IpeIMETHBIM pe3yJIbTaTaM OCBOCHHUS y4eOHOro mpeaMera

«®Du3ukay, pacrpeaeaeHHble 0 rojiaM o0y4eHus

PesynpTatsl no rogam GopMyaupyroTcs 0 NPUHLIUIY A00ABICHHUS HOBBIX PE3YJIbTaTOB
OT roja K roay (pe3yibTarbl OYEPEJHOrO0 rojia MO YMOJYAHHUIO BKJIIOYAIOT PE3YJIbTaThl
IPEbIAYIINX JIET).

7 KJIACC

[TpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaxarh cHOPMHUPOBAHHOCTD Y
o0yJaroIuxcsi yMEHH:

OpPUEHTUPOBATHLCS B MOHITHSIX M ONIEPUPOBATH MU Ha 0a30BOM YpPOBHE: (PM3HUECKUC H
XUMHUYECKHE SIBIICHUS; HAOIIOIEHUE, SKCIIEPUMEHT, MOJIelb, TUIIOTE3a; SAMHUIIBI (PU3UUECKUX
BEJIMYUH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUA BellecTBa (TBEPOE, )KUIKOE, Ta3000pa3HOE);
MEXaHHYeCKOoe MABI)KEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOIWHEHHOE), TPaeKTOpPHs,
paBHOAeHCTByIOmAass  cui, Aedopmanus  (ympyras, — IUIAaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IbI, C OTIOPOM Ha TUJAKTUYECKHUI MaTepHra

paznuuath siBiieHus (qudy3us; TEII0BOE IBMYKEHHUE YaCTHI] BEIIECTBA; PAaBHOMEPHOE
JBUKEHHE;, HEPAaBHOMEPHOE JBMKEHHE, UHEPIIHS; B3aUMO/ICUCTBUE TEN; paBHOBECHE TBEP/BIX
TeJ ¢ 3aKPEIUICHHON OCBIO BpAICHUS; Iepeaada TaBJICHUS TBEPABIMU TEIaMH, KHUIKOCTIMU H
razamu; atMocepHoe NaBleHHE; MJIaBaHUE TEN;, MPEBpAIlleHUs MEXaHHYECKON >HEpPruH) Mo
OIMHMCAHUI0 WX XapaKTePHBIX CBOWCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIONIUX JTaHHOE
(bu3nuecKoe siBICHUE, TOCIe MPEABAPUTETHHOTO 00CYKIECHUS C IEIaroroM;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (DH3MYECKHUX SBICHHUHA B OKPYXKAIOMIEM MHpPE, B
TOM 4ucIie (U3NUecKue BICHUS B IPUPOE: IPUMEPHI IBUKESHHS C PA3IMYHBIMUA CKOPOCTSIMH B
KUBOW W HEXKHUBOW TpPHPONE; NEHCTBUE CWIIBI TPEHUS B TIPUPOJE W TEXHHKE; BIUSHUC
aTMoc(hepHOro MaBJieHUs Ha )KHBOW OPraHM3M; IJIaBaHUE PbIO; phlYard B Telle YeTOBEKa; Mpu
3TOM TMEPEBOJUTh TMPAKTHYSCKYIO 3aJady B YYeOHYIO, BBIICIATh CYIIECTBEHHBIC
CBOMCTBA/MPU3HAKN (PU3NUECKUX SBICHUN C MOMOIIBIO MIEAArora;

OIMCHIBATh U3YUCHHBIC CBOMCTBA TEJI U (PU3MUSCKUE SBIICHUS, HCIIONB3Yys (PH3UUECKHe
BEJTMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPENHSAS CKOPOCTD,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHJia TPeHUs, AaBiieHre (TBEPIOTO Tena, KUIKOCTH,
ra3a), BRITAIKMBAIOIIAS CUJIa, MEXaHUYecKasi padoTa, MOIHOCTb, TIEYO CHUJIbI, MOMEHT CHIIBI,
KO3 (DHUIIUEHT TOJIE3HOTO JICHCTBUS MEXaHN3MOB, KHHETHYECKAs M MMOTCHIIMAIbHAS SHEPTHSI) C

OTOpOW Ha CXeMy; MPU OMHCAHUU PACKPHIBATH (DU3MUECKUN CMBICT HMCIOIb3YEMbBIX
BEJIMYMH, WX OOO3HAYCHHWS W CIAWHHIBI (PU3NICCKUX BEIUYHMH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIIME JAAHHYIO (PU3UYECKYI0 BEIUYUHY C JIPYTUMH BEIMYUHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEJTUYHH C OMTOPOI HA TUITAKTHUCCKUNA MaTepHa;

XapaKTepu30BaTh CBOMCTBA Te, (PU3NUECKHE SBICHUS U TIPOIECCH, HCTIOIB3Ysl MpaBuia
CJIO)KEHUS CUJI (BJIOJIb OJTHOM MpsIMOi ), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBuio

17



paBHOBecHs pblyara (6J0Ka), «30J10TO€ IPABUII0» MEXAHUKH, 3aKOH COXPAHEHUS! MEXaHUYECKON
SHEpPIrUM; TPU DSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3alMChIBATh €ro
MaTeMaTHYeCKO€e BbIpaXKeHUE IO pYKOBOJICTBOM IIe/larora ¢ 00CyXIeHHeM Iu1aHa paboThl;

OOBSICHATH (PU3UUECKHUE SIBIICHHS, IPOLIECCHI M CBOIMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE
CUTyaluil IPAaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: IpH IIOMOLIM IIe€Aarora BbIABIATH
MPUYMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 |—2 TOTHYECKUX IIaroB C OOpoil Ha
1—2 n3yueHHBIX cBOICTBA GU3NYECKUX SIBICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelaTe THUIOBBIE pacy€THbIE 3ajadyd B ljaelicTBUE € ONOpPOH Ha aJrOPUTM,
IIPEJBApUTENILHO pa300paHHBIH COBMECTHO C IIEAaroroM, MCIOJb3ys 3aKOHbBl U (HOPMYIIbI,
CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHATW3a YCJIOBHUS 3a/aud 3alUCHIBATh
KpaTKoe YCJIOBHUE, MOJACTaBIATh (U3NYECKUE BEIUYMHBI B (OPMYJIBI U MPOBOJIUTH PACUETHI,
HaXO/JUTh CIPABOYHBIC JaHHbIE, HEOOXOAWMBIC JJs pEIIeHUs 3a/4a4y, OLECHUBAThH
PEATMCTUYHOCTD MOJIyYCHHON (PU3MUECKON BETMUMHBI;

pacrio3HaBaTthb Mpo0JIeMbl, KOTOPHIE MOKHO PEIIUTH MPU TOMOIIH (PU3HUYECKUX METOOB
1ocje IMpeaBapUTEIbHOTO OOCYXKAEHUS C IeAaroroM; Ipu IOMOIIM IeAarora B ONHMCAHUU
UCCIIEIOBaHMs  BBIICIATH IIPOBEPSEMOE IMPENIOJIOKEHHE (TUIoTe3y), C OINOpodM Ha
JUIAKTUYECKUN MaTepHuall pa3indaTbh U MHTEPIPETUPOBATH MOJIYYCHHBIN PE3YJIbTaT, HAXOAUTh
rociie o0CyKIAEHHs C IearoroM OLUIMOKHU B XOJI€ OIbITA, €1aTh BHIBOJIBI I10 €70 PE3ysbTaTaM;

YMETh HaXOAUTh C UCIOJIb30BAHNEM LIU(PPOBBIX 00Pa30BATEIbHBIX PECYPCOB OIBITHI IO
HAOMIOACHNIO (U3NYECKUX SBICHUA WIM (QHU3UYECKUX CBOWCTB Tel: (OpMyIupoBaTh
IIpOBEpsAEMbIE IPEAINOJIOKEHHUsI, COOMpaTh YCTAaHOBKY U3 INPEAJIOKEHHOTO 000pyI0BaHUS C
OIOpPOI Ha CXEMy, 3alHCHIBATh XOJ OMBITa U (POPMYITUPOBATH BBHIBOJBI TOJ PYKOBOJCTBOM
IeJarora;

BBITIOJIHATH TMIPSIMBIE U3MEPEHUS] PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHUIIBI U
TeMIIepaTypbl C UCII0JIb30BAaHUEM aHAJIOTOBBIX M LM(POBBIX MPHUOOPOB C OIOPOI Ha AITOPUTM;
3aMUChIBaTh NTOKa3aHUs MPUOOPOB € yUETOM 33/IaHHON aOCOJFOTHON MOTPEITHOCTH U3MEPEHUH;

IPOBOJUTH COBMECTHO C IMEAAaroroM MCCie0BaHUE 3aBUCHUMOCTH OJHOU (U3UYECKOi
BEJIMYMHBI OT APYTOM € UCHOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PAaBHOMEPHO
JBIDKYILETOCS. Tela OT BPEMEHHU IBM)KCHHS Teja; CHUJIbI TPEHHsS CKOJBXEHUS OT Beca Tela,
KauecTBa OOpaOOTKM TMOBEPXHOCTEH TeN M HE3aBUCUMOCTU CHJIBI TPEHHUS OT IUIOIIAIu
COIIPUKOCHOBEHHS TEIT; CUJIBI YIIPYTOCTH OT YAJMHEHUS NPY>KUHBI;

BBITAJIKUBAIOIIEH CHIIbI OT 00BbEMA MOTPYKEHHOW YaCTH TeJa U OT IJIOTHOCTH KHUIKOCTH,
e€ He3aBHCUMOCTH OT IUIOTHOCTHU Tella, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TeJO; YCIOBHM
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECUs pblyara M OJIOKOB); IOJ PYKOBOJCTBOM IeJarora
y4acTBOBaTh B IJIAHMPOBAHUM Y4E€OHOIO MCCJEOBaHUSA, COOMpaTh YCTAHOBKY U BBIIOJHSTH
U3MEpeHus, CcleAys MpeaJoKeHHOMY IUIaHy, (UKCHPOBATh pPE3yJAbTaThl IOJIYYEHHOU
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJAE MNPEIIOKEHHBIX TaOIUI] M TpadHKOB, JeNaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIICIOBaHU;

COOTHOCHTb KOCBEHHBIE H3MEpeHHUs (U3NYECKUX BEJIWYMH (IUIOTHOCTh BEIECTBA
XKUJKOCTU U TBEPJOTO TeJa; CHUJAa TPEHUS CKOJIbKEHUS; JABJICHHE BO3/1yXa; BBITAIKUBAIOIIAS
cuiia, IeHCTBYIOIIAs HA MOTPYKEHHOE B KHUAKOCTh TEJO0; KOAPPHUIMEHT MOJIE3HOTO ACHCTBHS
MIPOCTBIX MEXAHU3MOB), CIIETYs TPEI0KEHHOW HHCTPYKIMH; TP BHIIOJHEHUN U3MEPEHUH 1101
PYKOBOJICTBOM Tiefiarora coOMparh HKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYMCIATH 3HAYEHHE
HWCKOMOM BEIMYMHEI,

coOioaTh NpaBWiIa TEXHUKH O€30macHOCTM Mmpu  pabore ¢  JabopaTOPHBIM
000pyI0BaHUEM TOCJE NMPEABAPUTEIHHOIO 00CYKIECHUS C IEaroroM;

COIOCTABJIATh NPUHIMIBI JeHCTBUS NPHOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETpP, JIMHAMOMETp, COOOINAOIIMECs COCYAbl, OapoMeTp, pblyar, MOABIKHBIA U
HETOJBIKHBINA OJIOK, HAKJIOHHAs! IJIOCKOCTh C ONOPOM Ha JUIAKTHUYECKUN MaTepua;

XapaKTepu30BaTh MPUHIIUIIBI JEHCTBHS N3yUYE€HHBIX TPUOOPOB U TEXHUUECKHUX YCTPOICTB
nocje NpeABapUTEIHLHOIO 00CYKICHHUS C TIEJaroroM ¢ Oopoil Ha UX ONMUCaHus (B TOM YHCIIE:
MOAIIUITHUKY, YCTPOMCTBO BOJIONPOBOJA, TMAPABINYECKHM IIPECC, MAHOMETP, BBICOTOMED,

18



MOPIIIHEBOM HACOC, apeoMeTp), HCIOJIb3ys 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHHA H
He00XoAuMBbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH HpPUMEpPbl / HAXOIUTh HMH(GOPMALMIO O MpUMepax MPAKTHYECKOIO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUN B TIOBCEAHEBHOW JKM3HU Ui oOecredeHus: 0€30macHOCTH
npu oOpalleHuH ¢ NpubopaMH M TEXHHYECKMMH YCTPOMCTBAMH, COXpPAaHEHHs 3J10pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHUYECKOT0 TIOBEACHHUS B OKPYXKAIOIEH cpee;

OCYILECTBIIATh C IOMOIIBIO IeJarora 0T0Op MCTOUHUKOB HH(pOpMaluu B ceTu IHTepHeT
B COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUU U IIyTEM
CpPAaBHEHMsI  pa3jIM4YHBIX HCTOYHMKOB  BBLAEIATH  HMH(POpPMAIMIO, KOTOpas  sIBJISETCS
MPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOIA;

UCIIOJIb30BaTh IIPHU BBITOJHEHUH Y4EOHBIX 33JaHUN HayyHO-TIONMYJSPHYIO JUTEPATypy
(GU3NIECKOTO CONEp)KaHMs, CIPAaBOYHBIE MaTepUaNbl, Pecypchl ceTd WHTepHeT; BIaueTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MH(OpMAIMM W3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh I0J PYKOBOJCTBOM IeAarora ¢ OOCYXIEHHMEM IulaHa paboThl KpaTKue
MUCHMEHHBIE U YCTHBIE COOOMICHUSI HA OCHOBE 2—3 MCTOYHHMKOB MH(POPMALUU (HUINIECKOTO
COJIep>KaHus, B TOM YHCie MyOIUYHO J1e1aTh KpaTKUe COOOIIEHUs O Pe3ybTaTaxX IPOeKTOB WU
Y4eOHBIX UCCIICOBAHMIA; TPH TOM I'PaMOTHO MCIIOJIb30BaTh M3YYCHHBIN MOHATUIHBIN armapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYIUICHUE [TPE3EHTALIUEH;

IIPU BBIOJHEHUM Y4EOHBIX IMPOEKTOB M MCCIEA0BAaHUN IOJI PYKOBOJCTBOM Il€Jarora
pacripesienaTh 0053aHHOCTH B I'PYIIIE B COOTBETCTBUHU C ITOCTABICHHBIMHU 331a4aMH, CIIEANUTH 3a
BBIIIOJTHEHUEM IJ1aHa JEMCTBUM, aJleKBAaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JESTEIbHOCTD
IpYyIIIbL; BEICTPaUBaTh KOMMYHUKATHBHOE B3aUMOAECUCTBHE, YUUTBIBAas MHEHHUE OKPY)KAIOILUX.

8 KJIACC

[IpenmerHbIe pe3ynbTaThl HA 6230BOM YPOBHE JIOJDKHBI OTPaXaThb CHOPMHUPOBAHHOCTD y
o0yyaromuxcs yMeHuil:

OpUEHTUPOBAThCS B TOHATUSAX M ONEpUpPOBaTh MMM Ha 0a30BOM YpOBHE: macca U
pa3Mepsl MOJIEKYJI, TEIJIOBOE ABM)KEHUE aTOMOB M MOJIEKYJI, arpeEraTHbIE COCTOSIHUS BEILECTBA,
KpUCTAIJINYECKHE U aMop(dHbIE Tela, HACBHIILIEHHbI M HEHACBIUICHHBIA Iap, BIAXKHOCTb
BO3[lyXa; TEMIlepaTypa, BHYTPEHHSs DJHEpPIUs, TEIUIOBOM [JBUTATENb; DIIEMEHTapHbIN
ANEKTPUYECKUN 3aps]l, 3JIEKTPUUYECKOE I10Jie, NMPOBOJHUKUA M JTUDJIEKTPUKH, IOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pa3nuyath SBJICHUS IOCIE MPEJBAPUTEIBLHOTO OOCY)XIEHUS C IEeJaroromM (TEmioBoe
pacuipeHue/cxaTue, TeIulonepeaaya, TEMJIOBOE paBHOBECHE, CMauyMBaHUE, KallWUISpHBIE
SIBJICHUS, MCTIapEeHUE, KOHJEHCallMsl, IIJIaBJIeHNe, KpUCcTauIn3alus (OTBEpAeBaHUE),

KHIICHUE, Teronepenaya (TEMIONPOBOAHOCTh, KOHBEKLIUS, H3Iy4deHHUE);
ANEKTpU3alMsl TeJl, B3aUMOJCHCTBUE 3apsiioB, JIEUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHNE, B3aMMOJEHCTBHE MAarHWTOB, JAECWCTBHE€ MAarHUTHOIO IIOJISI HA IPOBOJHUK C
TOKOM, 3JIEGKTPOMAarHUTHAsi MHAYKILKSA) 110 OMMCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh C TIOMOIIbIO T€Aarora MposBIIEHUE U3YYEHHBIX (U3UYECKUX SBJICHUH B
OKpY>KaloIlleM MHpe, B TOM yHciie (pu3nyecKue IBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE
U KanwUISpHbIE SIBICHUS B MPUPOJIE, KPUCTAIUIBI B IpUpoie, u3nyduenue ColHlla, 3amep3aHue
BO/I0EMOB, MOpCKHE OpU3bl, 00pa3oBaHKUE POCHI, TYMaHa, WHEsl, CHETa; SJIeKTPUUYECKUE SBICHUS
B aTMoc(depe, dIEKTPUUECTBO JKUBBIX OpPraHM3MOB; MarHUTHOE IoJie 3eMJId, peiid MOoICcoB,
pOJIb MarHUTHOTO MOJIA Ul JKU3HM Ha 3emile, MOJIIPHOE CUSHHUE; NMPU 3TOM IEPEBOAMTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH (PU3HUECKUX
SIBIICHHI;

ONMCHIBATh O] PYKOBOJICTBOM Iejarora ¢ oOCy)kJieHHeM IulaHa padoThbl U3y4EHHBIE
CBOWCTBa Tell M (U3NYECKUE SIBICHUS, HCIONb3Ys (pU3nuecKkue BeNUYMHBI (TeMIieparypa,
BHYTPEHHSAS DHEPIus, KOJIMYECTBO TEIJIOTHI, YZEJbHas TEIUIOEMKOCTh BEILIECTBA, YZAEIbHAs
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TEIJIOTa IUIABJICHHS, YJAENbHAs TEIUIOTa IMapooOpa3oBaHMs, YAENbHAs TEIUIOTa CrOPaHHS
TOILJIUBA, KOE)(b(bI/H_[I/IeHT IIOJIE3HOI'O HeﬁCTBHH TEIUIOBOM MalllMHbI, OTHOCUTCJIbHAA BJIA)KHOCTH
BO3/lyXa, JJEKTPUYECKUH 3apsl], CWIa TOKa, JICKTPUYECKOE HANpsDKEHHE, CONPOTHBIICHHE
IIPOBOHUKA, yIEIbHOE COIPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTh JIEKTPUUECKOTO TOKA);
OpU  ONHCAaHWU TPABWIBHO TPAKTOBAaTh C IIOMOINBIO Iejarora (U3UYECKHH CMBICI
HCIIOJIb3YCMbIX BCIIMYUH, 0003HaYEHNS U CANHUIIbI (bH3quCKPIX BCJIMYHH, HAXOJAUTH q)OpMy.]IBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIMYHMHY C JAPYITMMHU BEIUYMHAMH, CTPOUTH I'padHKH
HU3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJIMYHH,

OIIPEJICTIATh IOCIe MPEABAPUTENLHOTO OOCYXKIEHHS C IeJaroroM CBOKMCTBA Ted,
(1)I/I3I/I‘ICCKI/IG SABJICHHUA W IIPOLCCCHI, MCIIOJIb3ysA OCHOBHBIC IIOJIOKCHUA MOJICKYIISIPHO-
KWHETUYECKOW TEOPUH CTPOCHUS BEUIECTBA, NPUHIIUII CYIIEPIIO3UIIMHN TOJIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUs 3apsjaa, 3akoH Oma as ydacTka nenu, 3akoH Jlxoynsi—/Ienna,
3aKOH COXPAHEHUs SHEPTuH; IPU 3TOM HAXOJHUThH CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M €ro
MaTeMaTU4eCcKOe BBIPAXKEHUE € ONOPOIl Ha U POBBIE 00pPa30BaTENbHBIE PECYPCHL;

COOTHOCHUTH I0JI KOHTPOJIEM Tiefiarora (pu3ndeckue MpoLecchl U CBOMCTBA TEJl, B TOM
YUCJIE M B KOHTEKCTE€ CHUTYallMi IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, INpPU MOMOLIU
nesiarora BbISIBISATh IPUYMHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH O0OBsICHEHHE U3 1—2 OrH4ecKux
IIaroB ¢ ONMOpo Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MYECKUX SBJICHUH, (PU3NIECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pelmath TUIOBBIE pacyETHbIE 3adaud B 1—2 felCTBUS C ONOPOH Ha aJIrOpUTM,
NPEABAPUTEIIFHO Pa300paHHBII COBMECTHO C IEJaroroM, HCIOJb3ys 3aKOHBI M (DOPMYIIBL,
CBA3BIBAIOIIINEC (1)I/I3I/I‘~ICCKI/IG BCJIMYMHBI: Ha OCHOBC aHaIM3a YCJIOBHA 3ada4d 3allMCbIBATb
KpaTKoe YCIIOBHUE, BBIBIISATH HEAOCTATOK JAHHBIX JUIS PEIICHUS 33/a4M, BBIOMPATh 3aKOHBI U
dbopmybl, HEOOXOAMMEBIE I €€ pelIeHus, MPOBOJAUTH PACUEThl U CPABHUBATH MOJIYYCHHOE
3HaueHHe (PU3MUECKOI BETMYMHBI C U3BECTHBIMU JIaHHBIMH;

UMETb MPEJICTaBICHHUE O MPOOIeMax, KOTOPbIE MOXKHO PELIUTD IPH ITOMOIIH (PU3UIECKUX
METOZOB TIOCJIE NPEABapUTENILHOTO OOCYXKJIEHUS C IMEelaroroM; MCIHOIb3ysl ONHMCaHUe
HCCICO0BAaHNA, BBIACIATE IMPOBEPIACMOC IMPEATIIOJIO0XKCHNUEC, OLCHUBATL IMMPABUIBHOCTE IOpsSAAKA
IIPOBE/ICHUS MCCIIeI0BaHNUs, 1€1aTh BBIBODI;

YMETb HaXOAUTh C UCHOJIb30BaHUEM LU(POBBIX 00PA30BATEIBHBIX PECYPCOB OMBITHI 10
HaOMIOACHNIO (U3NYECKUX SIBICHUH MM (PU3NYECKMX CBOMCTB Ted (KalWUISpHBIE SBJICHUS,
3aBUCHMOCTh JaBJICHHUS BO3AyXa OT €ro o0b&Ma, TEeMIepaTypbl; CKOPOCTH Iporecca
OCTBIBaHUS/HArpeBaHus MPU M3IIy4YEHUH OT I[BETa M3IY4aroleH/moraouaneil noBepXHoCTH;
CKOpPOCTHL HCHApCHHA BOJAbI OT TEMIICpATypbl XKXHAKOCTU W ILIOIIAIN eé IMOBEPXHOCTH;
JIEKTpHU3alMs TeJ U B3aUMOJIEHCTBUE IEKTPUUECKUX 3apsi/IOB; B3aMMO/IEHCTBHE TOCTOSHHBIX
MAariuMToB, BU3yaJIM3allud MArHUTHBIX MOJIeH TOCTOSTHHBIX MAarHuToOB, I[Cf/iCTBHH MAarHuTHOI O
Mol Ha TPOBOJHMK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENs
MIOCTOSIHHOTO TOKa): (OpPMYJIMpPOBaTh MPOBEPSIEMbIE TPEAIOI0KEHUS, COOMPATh YCTAHOBKY U3
MIPEUI0KEHHOT0 000pyI0BaHHUs € OTIOPOI Ha CXeMy; OMUCBIBATh X0/ OIbITa U (POPMYIUPOBATH
BBIBOJIBI ITIOJ] PYKOBOJICTBOM II€aarora,

UMETb MPEJICTABICHUS O U3MEPEHUHU TEMIIEPATYPhl, OTHOCUTEIHHOM BIaXXHOCTH BO3/lyXa,
CHJIBI TOKA, HAIIPSAXKCHHA C WCIIOJB30BAHUEM aHaJIOT'OBBIX HpI/I60p0B U OJaTYUKOB (i)I/I3I/I‘-IeCKI/IX
BEJIMYMH, IpPU TOMOIIM TeJarora CpaBHUBATH PE3yJbTaThl U3MEPEHUH C y4y€ToM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH;

IPOBOJIUTH COBMECTHO C MEAAaroroM MCCIEeJOBAHUE 3aBUCUMOCTU OIHOM (pu3nueckoin
BEJIMYMHBI OT JIPYroi C MCHOJIb30BAaHUEM MIPSIMBIX U3MEPEHHUH (3aBUCUMOCTH COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IUIOIIAN MONEPEeYHOr0 CEYEHHUS U YAEIBHOIO CONPOTHBIICHUS
BCIICCTBA IIPOBOJHHWKA, CHJIbI TOKa4, HAYHICTO UYCPE3 IMPOBOAHUK, OT HAIPAKCHHUA Ha
MIPOBOJIHUKE; UCCIIEI0OBAHKE ITOCIIEA0BATEIHLHOIO U MTAPAIIEIBHOTO COSAMHEHUH POBOAHUKOB):
IIaHUPOBATH UCCJICIOBAHUC, CO6I/IpaTI) YCTAHOBKY U BBITIOJIHATE U3MEPCHHS 110 PYKOBOJCTBOM
mejarora, Cieays IpeUIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pPE3yNbTaThl  MOJTYYEHHOM
3aBUCHMOCTH B BUI€ TaOIHII U rpadMKOB, AETaTh BEIBOBI 110 PE3yIbTaTaM HCCIEAOBaHHUS ITOCTIE
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00CYXJICHHS C TIeIaroroM;

COOTHOCHTb KOCBEHHBIC H3MEPEHUs (PU3MUECKUX BeNWYMH (yAElbHAs TEIIOEMKOCTb
BEIIIECTBA, COIPOTHBIIEHUE NPOBOJHHMKA, pabOTa M MOLIHOCTb 3JIEKTPUYECKOI'O TOKa): C
MOMOIIBIO TI€Jarora IUIAHUPOBAaTh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY,
clieysl PeAIOKEHHON UHCTPYKIMH, U BBIYUCIISITh 3HAUCHUE BEJINYMHBI,

coOmoaTh TpaBWiIa TEXHUKH O€30HacHOCTH TMpH  paboTe ¢ J1abopaToOpHBIM
000pyJ0BaHUEM I10CIIE NTPEBAPUTEIBHOTO 00CYKICHUS C TIEJaroroMm;

COIOCTABJISATh C MOMOIIBIO TE€Aarora MPUHIMIBI JEHCTBUS H3yYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOICTB C ONOPOH HA UX ONHUCAHUA (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS JOMOB,
THTPOMETpP, TapoBas TypOMHA, aMIEPMETP, BOJIBTMETP, CUETYMK DICKTPUUECKOH HHEpruw,
JIEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTelIbHbIE  3JIEKTPONpUOOpHl  (IpUMEPHI),
NNEKTPUYECKUE MPEIOXPAHUTEIHN; DIIEKTPOMATHUT, 3JIEKTPOJBUIATEIb IOCTOSHHOIO TOKa),
UCIOJb3ys METOIMYECKHE MaTepuanbl O CBOMCTBaX (U3MYECKUX SIBICHUH U HEOOXOJUMbIE
¢bu3nveckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh II0CJI€ IPEIBAPUTEIBHOTO OOCYXIEHHs C IelaroroM MpocThble
TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXEMaM M CXEMaTUYHbIM PUCYHKaM
(KUAKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETp, TMIPOMETp, JBUraTellb BHYTPEHHETO
CrOpaHHs, DJIEKTPOCKOI, pEeOCTaT); COCTABJIATH CXEMbl JJEKTPUYECKHUX Lemed ¢
[IOCJIe/IOBATENbHBIM M MapajUIeJIbHBIM COEAMHEHUEM 3JIEMEHTOB, COOTHOCS YCIIOBHBIE
0003HAYCHHS HIIEMEHTOB JIEKTPUICCKHX IIETICH;

OPUBOAUTh  IPUMEPBI/HAXOOUTh HMH(OpMAnMIO O MpuMepax IMPaKTHYECKOro
HCII0JIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOMN XU3HU JUIsl 0OecriedeHnst Oe30MacHOCTH
npu oOpalieHuH ¢ MpudopaMM U TEXHUYECKMMHU YCTPONCTBAMHU, COXPAHEHUS 370pPOBb U
COOJTIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpeie;

OCYILECTBIIAThH C MOMOIIBIO Nelarora Mouck nHGopMauuu (GpuU3NYECKoro coaepkaHus B
cetu VIHTepHET, Ha OCHOBE MMEIOIMXCS 3HAHUH U IYTEM CPABHEHMS JIOMOJHUTEIBHBIX
HCTOYHUKOB BBIACHATh MH(POPMAILIHMIO, KOTOpas SBISAETCS MPOTHUBOPEUYUBON HIIM MOXKET OBITh
HEJI0CTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMOJIHEHUHM Yy4eOHBIX 3a/laHUil 0TOOpaHHYIO MEAaroroM Hay4dHo-
MOMYJISIPHYIO JINTEPATYPY (PUZUUYECKOTO COAEPIKAHMSI, CIIPABOYHBIE MaTepUalbl, pECYpChl CETH
WuTepHer; BiaaeTs NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus MHPOPMALUU U3
OJIHOM 3HaKOBOW CHUCTEMBI B IPYT'YIO C ONIOPOM HA aITOPUTM U YTOYHSIOIIHAE BOIIPOCHI I1€/1arora;

co3/1aBaTh O] PYKOBOJICTBOM II€/larora ¢ 00Cyk/1eHHeM IJIaHa paboThl MUCbMEHHBIE U
KpaTKHe YCTHbIE COOOIIEHHUSI, 0000111ast ”THPOPMAIUIO U3 HECKOJIBKMX HCTOYHUKOB (PU3NYECKOTO
COZiepKaHusA, B TOM 4YHCIEe MNYOIMYHO MPEIACTABIATh pE3yAbTaThl IMPOEKTHOM MM
HCCIIEIOBATENIbCKOM  JAESTENbHOCTH; TMPH 3TOM TIPAaMOTHO HCIOJb30BaTh H3YUEHHBIH
MOHATUIHBIN anmnapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE MPE3eHTaLINEH;

IPU BBIOJIHEHUN Y4€OHBIX MPOEKTOB M HCCIIEN0BaHUN (DU3MUECKHUX MPOLECCOB IO
PYKOBOJICTBOM T€Jlarora pacopeiensTb OOf3aHHOCTH B TpyNNe B COOTBETCTBHHM C
MIOCTaBJIEHHBIMHU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM TUIaHa AEMCTBUM U KOPPEKTUPOBAThH €To,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJAaJ B JEATENbHOCTb TPYIIIBI; BBHICTPAUBAThH
KOMMYHHMKATHBHOE B3aMOJICHCTBHE, TPOSBIISAL TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

9 KUIIACC

[TpeameTrHbIe pe3ynbTaThl Ha 6A30BOM YPOBHE JIOJKHBI OTpaXaTh CHOPMHUPOBAHHOCTD Y
oOyyaroluxcsi yMEeHHi:

OpPUEHTHPOBAThCSI B IMOHATUSAX M ONEPUPOBAaTh MMHU Ha 0a30BOM YpOBHE: CHUCTEMa
OTC‘-IéTa, Mar€puajbHas TOYKa, TPACKTOPHA, OTHOCHUTCIBHOCTH MCXAaHWYCCKOI'O IBWIKCHUA,
neopmanust  (ynpyras, IUIacTU4ecKas), TpEHHe, LEHTPOCTPEMHUTENILHOE YCKOPEHHE,
HEBECOMOCTh W TIEPETPYy3KH; ICHTP TSDKECTH; aOCOIIOTHO TBEPIOE TENIO, LEHTP TIKECTH
TBEPJOTO TeNa, PABHOBECHE; MEXaHMYECKHe KoJeOaHUs U BOJHBI, 3BYK, HH(Pa3BYyK U
YIABTPa3BYK; HJICKTPOMArHUTHbIE BOJHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OIM30PyKOCTh
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U JalIbHO30PKOCTh, CIEKTPbI HCITYCKaHUs W MOTJIOUIeHUs; anbda-, 6eTa- 1 raMMa-u3nydeHus,
W30TOIBI, S/IepHAsi YHEPTeTUKA;

COOTHOCUTH  SIBIICHHS TIOCJIE€ MPEABAPUTEIBHOIO OOCYXAEHHUS C IIe1arorom
(paBHOMEpPHOE UM HEpPaBHOMEpPHOE  NPSIMOJIMHEHHOE  JABM)KEHHE, PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE IBUYKEHHE, CBOOOHOE MaJIeHUE TEJI, PABHOMEPHOE JBUKEHHE M0 OKPY>KHOCTH,
B3aMMOJICHCTBHE TeJl, PEaKTHBHOE JBIKEHHE, KojeOaTeIbHOE /ABWKCHHE (3aTyXarolme M
BBIHYXKJICHHbIE  KOJIeOaHMsI), pPE30HAHC, BOJHOBOE JIBIDKEHUE, OTpaXeHHE  3BYKa,
NPSIMOJIMHEMHOE PacIpOCTpaHEHUE, OTPaKEHUE U IIPEIIOMIICHUE CBETA, IIOJTHOE BHYTPEHHEE
OTpakKeHHE CBETa, pa3joKeHHe Oeloro CBeTa B CIEKTP U CIIOKEHHE CHEKTPAIbHBIX I[BETOB,
JUCIEpCUsl CBETA, €CTECTBEHHAs paJMOAaKTHBHOCTb, BO3HMKHOBEHHUE JIMHENYATOro CHeKTpa
U3ITy4eHUs1) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX
JTaHHOE (PM3HUYECKOE SIBIICHUE;

pacro3HaBaTh C OMOIIbIO MEAarora MposBICHUE U3YYCHHBIX (DU3UYECKUX SIBJICHUN B
OKpYy)XarlieM Mupe (B TOM 4YHClie (U3NYCCKUE SBIICHUS B MPUPOC: MPHIUBBI U OTIIHBBI,
nBukeHue 1uiaHeT COJIHEYHOM CHUCTEMbl, PEAaKTHUBHOE JBUKEHUE MKUBBIX OpPraHU3MOB,
BOCHPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHUE, CEIICMUUECKHUE BOJIHBI, IIyHAMH, 3X0, L[BETa
T€J, ONTUYECKUE SIBICHHUA B  MPUPOJE, OHOJOTHYECKOe  JEWCTBUE  BUAMMOTO,
yIBTPaUOIETOBOTO M PEHTTCHOBCKOTO HW3IyYeHUH; €CTCCTBCHHBIH pPaIUOAKTUBHBIA (OH,
KOCMHMYECKHE JyYd, pPaJAHMOAKTUBHOE W3JIYYCHUE NPUPOJHBIX MHMHEpAJOB; JEHCTBUE
PaZAMOaKTUBHBIX M3JIyYEHUH Ha OpraHU3M 4YeJIOBEKa), IPU 3TOM I10J PYKOBOJCTBOM Ilearora
MEePEeBOUTH MPAKTUUYECKYIO 33]]a4y B yUeOHYI0, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKH
(U3NIECKUX SIBIICHUIA;

OMKCHIBATh O] PYKOBOJCTBOM Iejarora ¢ oOCyXJeHHEeM IulaHa padoThl U3YyUEHHBIE
CBOWCTBA Tel W (U3NYECKUE SBJICHUS, HCIONB3Ys (DU3MUYECKHE BEIMYMHBI (CpemHss H
MTHOBEHHAs1 CKOPOCTh Te€Jla IPU HEPABHOMEPHOM JBUKEHUHU, YCKOPEHUE, NIEPEMEIICHHUE, TYTh,
yIJoBasi CKOpPOCTb, CHJIa TPEHUs, CHUJIa YHOPYIOCTH, CUJa TSKECTH, YCKOPEHUE CBOOOJHOTrO
najieHus, BeC Tela, UMMYJIbC Tela, MUMIYJIbC CHUJIbI, MeXaHudeckas paboTa U MOIIHOCTH,
MOTEHIIMAJIbHAs YHEPIHs Tella, MOIHATOr0 HaJl MOBEPXHOCTHIO 3€MJIH, OTEHLUAIbHASI SHEPTUSI
CKaTOW MPYKUHBI, KHHETUYECKAasl SHEPTUsl, TIOJIHASI MEXaHUYECKasi SHEPIHsl, NEPHOJ U 4acTOTa
KojeOaHui, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTeib
MPEIOMIICHUS CPEJIbl); TPH OTMMCAHUU C TIOMOIIBIO YYUTENS MPAaBUIILHO TPAKTOBAThH (PU3MUECKHiA
CMBICJ UCTIOJIb3YEMBIX BEIMYNH, 0003HAYEHHs M €AMHULIBI (PU3UUYECKUX BEIMYUH, C OMOPOH Ha
METOJIMYECKUX MaTepHall HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3UUYECKYIO BETHUUHY
C IPYTUMH BEJIMYUHAMH, CTPOUTH TPa(QUKU N3YICHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEJIUYUH;

XapaKTepU30BaTh MOCJE MPEIBAPUTENILHOTO OOCYXICHUS C TelIaroroM CBOMCTBa Ted,
(u3nuecKue ABJIEHUS U MPOLIECCHI, UCTIONb3YsI 3aKOH COXPAaHEHUS SPHEPTHH, 3aKOH BCEMUPHOTO
TATOTEHUSl, TPHUHIMUI CYNEPHO3ULHUU CUJI, NPUHLHI OTHOCUTEIBHOCTU ['anmuiesi, 3aKOHBI
HproTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAXXEHUS U MPEIOMIICHUS CBETa, 3aKOHBI
COXpaHEHHUs 3apsJ0BOrO U MAacCOBOTIO UHWCEN MPHU SAJIEPHBIX PEAKIUAX; MPU STOM HAXOJUTh
CIIOBECHYIO (JOPMYJTUPOBKY 3aKOHA M €r0 MaTeMaTUYECKOE BbIpaXKEHHE ¢ OMIOPON Ha LIU(PPOBBIE
o0pa3zoBaTeNbHbIE PECYPCHI;

COOTHOCHUTH TOJ] KOHTPOJIEM Menarora (u3nueckue Mporecchl U CBOMCTBA TEl, B TOM
YUCJI€ U B KOHTEKCTE CUTYyalludl MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH MPHU
MTOMOLIY TIe1arora NpUUYNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BICHEHUE U3 2—3 JIOTHYECKUX
II1aroB ¢ OMOPO Ha 2—3 U3yYEHHBIX CBOMCTBA (U3HUECKUX SIBICHUH, PU3NIECKUX 3aKOHOB MU
3aKOHOMEPHOCTEN;

pemiatb TUIOBBIE pacyE€THbIE 3aJaud B 1—2 JEUCTBUS C OMNOpPOMl Ha alrOPUTM,
MIpeIBAPUTENILHO Pa300paHHbBIN COBMECTHO C, UCHOJIb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE
¢u3nuecKre BEIMYUHBI: HA OCHOBE aHajHM3a YCJIOBHS 3a/laddl 3alHChIBATh KPATKOE YCIOBHE,
BBISIBIIATh HEJOCTAIONINE WM W30BITOYHBIC JdaHHBIC, BBIOMpPATh 3aKOHBI H  (HOPMYIIBI,
HEOOXOMUMBIC ISl PEHICHHs, MPOBOJUTH PACYETHI U OILIEHHWBATH C TOMOIIBIO YUUTEINS
PEATUCTUYHOCTh MOJYYEHHOTO 3HAYSHUS] PU3NYECKON BETMUHHBI;
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UMETb NPE/ICTaBIEHHUE O ITPobIeMax, KOTOPbIE MOXKHO PELIUTh TP IOMOLIN (GU3NIECKUX
METO/IOB; HCHOJb3ysd ONHCAHUE HCCIENOBaHMSA, MOCJIE IPEIBAPUTEIHHOTO OOCYXICHHS C
[I€IarOroM  BBIIETIATH IPOBEPSAEMOE IPEAIONOKEHHE, OLEHMBATh IPABHIBHOCTh IOPSIKA
MIPOBE/ICHUS] MCCIICOBAHMS, JIeIaTh BBIBOJbI, HHTEPIPETUPOBATh PE3yabTaThl HAOIIOACHUN U
OIIBITOB;

YMETh HaXOJUTh C UCHOIB30BAHNEM IIU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB OIBITHI MO
HaOJIIOACHUIO (PU3NUECKUX SBJICHUHN WK (PU3MUECKUX CBOMCTB Tell (M3ydeHHE BTOPOTO 3aKOHa
HpioToHa, 3aKOHA COXpaHEHHsI SHEPTHH; 3aBHCUMOCTh Iepuoja KoJeOaHWH NPYKHMHHOTO
MasiTHUKAa OT MAacchl Ipy3a U JKECTKOCTH NMPYKUHBl M HE3aBUCHUMOCTb OT aMIUIUTYIbl MaJbIX
Kosie0aHU; TPSAMOJIMHEHHOE PaclpoCTpaHEHHE CBETa, Pas3lIoKeHUE OEIor0 CBETa B CIIEKT;
U3y4eHHE CBOICTB M300pak€HHUs B IUIOCKOM 3€pKaje U CBOMCTB M300pa)KeHMs NperMeTa B
cobuparomield JMH3e; HAONIOJCHHE CIUIOIIHBIX M JMHEWYaThIX CIEKTPOB H3JIy4EHUs):
CaMOCTOSITEJIbHO COOMpaTh yCTAaHOBKY M3 M30BITOUYHOIO Habopa 00OpynoBaHMs C ONOPOH Ha
CXEMY; OMHCHIBATH XOJ] OIBITA M €T0 PEe3yNIbTaThl, (POPMYIHPOBATH BHIBOIBI O] PYKOBOACTBOM
[e/1arora;

NPOBOJIUTH IPH HEOOXOAWMOCTH CEpHUI0 TPSMBIX H3MEPEHHIA, OIpENeNsis CpeaHee
3Ha4YeHUe U3MepseMoil BeJIMUMHBI ((POKYCHOE pacCTOSHUE COOMPAOLIEH  JTMH3BI);

000CHOBBIBATh BBIOOP CIIOCO0A M3MEPEHUS/U3MEPUTEIILHOTO TIPHUOopa;

IPOBOJUTH COBMECTHO C I€JIar0roM MCCIIeI0BaHHE 3aBUCUMOCTEN (PU3NUECKUX BETUUNH
C UCTIOJIB30BAHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadaJabHOM CKOPOCTH; Hepuojia KojeOaHWi MaTeMaTHMYeCKOro MasTHHKA OT
JUTMHBI HUTH; 3aBUCUMOCTH YIJIa OTPaKEHHS CBETA OT YIila MaJeHHs U yriia MPEJOMIICHHUS OT
yIJla najieHus1): nocie o0CyXeHHs 10 PyKOBOJACTBOM Ie€Jarora IiaHupoBaTh HCCIel0BaHuUE,
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yIbTAThl IMOJYYCHHOH 3aBHCHUMOCTH (HU3UIECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpaUKOB, AeTIaTh BEIBOJBI M0 PE3yJIbTaTaM UCCIIEI0BaHMS;

COOTHOCHTH KOCBEHHBIE HM3MEpeHHS (PU3MYECKHX BENWYMH (CPEHHSSI CKOPOCTh H
YCKOpPEHHE Tejda MpHU pPABHOYCKOPEHHOM JBIKEHMM, YCKOpEHHE CBOOOJHOrO MajeHus,
KECTKOCTP MPYKUHBI, KOOPPUIMESHT TPEHHUS CKOIBKEHHSI, MEXaHUYeCcKasi padoTa ¥ MOIIHOCTb,
4acToTa U Mepuoj KojaeOaHUi MaTeMaTHYeCKOro U MPYKHHHOI'O MasiTHUKOB, ONTUYECKas CUJIa
coOuparoiel JTUH3bI, PAIUOAKTHUBHBIN ()OH): C TIOMOINIBIO Tearora MIaHUPOBATh U3MEPEHUS;
coOHMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATH MU3MEPEHUS, Cleays MpeaIokKeHHOM
WHCTPYKIINW; BBIYUCISATH 3HAYCHHE BEIMYMHBI U aHAJIM3UPOBATh MOJTYYCHHBIE PE3YJIbTAThI C
Y4€TOM 3aJIaHHOM MOTPELIHOCTA U3MEPEHU;

coOnrofarh IMpaBWia TEXHUKA Oe3omacHOCTH mpu pabore ¢ 1abOpaTOpHBIM
000pyZI0BaHUEM IOCIIE NTPEIBAPUTEIBHOTO 00CYKICHHS C TIEJaroroMm;

COIIOCTaBJISITh C TMOMOINBIO TEJarora OCHOBHBIE NMPU3HAKA W3YYEHHBIX (PH3HUECKUX
MoJiesIel: MaTepuabHas TOYKa, aOCOIMIOTHO TBEPJOE TENO, TOUECUHbIM MCTOYHUK CBETa, JyY,
TOHKasl JINH3a, IJJaHEeTapHasi MOJIeNTb aToMa, HYKJIOHHAsI MOJIEeTh aTOMHOTO siJipa C OTOpoil Ha
METOAMYECKUE MaTepHallbl;

XapaKkTepu30BaTh IIOCIE MPEIBAPUTEIBHOTO OOCYXIEHHS C TIeIaroroM MpPUHITUITEI
JeWCTBUSL U3YYEHHBIX MTPUOOPOB M TEXHUYECKUX YCTPOICTB C OMOPOH HA UX OMMUCAHUS (B TOM
qHCcye: CIUIOMETP, JATYUKH TTOJIOKEHUS, PACCTOSHHSI M YCKOPEHHsS, paKeTa, 3XOJOT, OYKH,
NePUCKOI, (GOTOATApaT, ONTHYECKHUE CBETOBO/IBI, CIEKTPOCKOII, J03UMETp, kKamepa Bunbcona),
HCTIONB3Ys IU(POBBIE 00pa30BaTEIBHBIE PECYPCHI;

UCIIOJIb30BAaTh MOJT PYKOBOJCTBOM I€/1arora CXeMbl U CXeMaTHUHbIE PUCYHKH N3Y4EHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTEIHBHBIX MPUOOPOB M TEXHOJOTHUYECKUX ITPOIECCOB TIPHU
peleHNH y4eOHO-TIPAKTHUECKUX 3a]1ad; ONTUYECKHE CXEMBbI JUIsl IOCTPOEHUS U300paXKeHUu B
TUTOCKOM 3€pKaJie M COOMpArOIIEe THH3E,

OPUBOANUTH  MPUMEPBI/HAXOOUTh HMH(OpMAIMI0O O MpuUMepax MPaKTHYECKOrO
WCTIOJIh30BaHUs (PU3MUECKUX 3HAHWH B TIOBCETHEBHOW JKU3HU IS 0OecrieueHus] 0e30MacHOCTH
npu oOpameHnuu ¢ npubopaMM W TEXHUYECKMMH YCTPOMCTBAMHU, COXpAaHEHHS 3/I0pOBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 MIOBEACHUS B OKpYXKaloILEeH cpene;
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OCYIIECTBIISITh 1OJ] PYKOBOACTBOM TMejarora IMOUCK HH(opManuu (U3HIecKoro
coZiepkaHusl B ceTd MHTEpHET, caMOCTOSATeNbHO (POPMYIUPYST TOUCKOBBIN 3ampoc, HaXOIUTh
IIyTU OIpeie]IeHHs JOCTOBEPHOCTH MOJIYYeHHON MH(OPMALIMK HA OCHOBE UMEIOIINXCS 3HAHUM
U JOTIOJIHUTENBHBIX UCTOYHUKOB;

WCIIOJIb30BaTh MU BBHINOJIHEHUN Y4YEOHBIX 33/laHUl OTOOpaHHYIO MEAAroroM Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3HUECKOTO COJepKaHuUs, CIIPABOYHbIE MaTepPHAaIIbl, PECYPChI CETH
WuTepHer; BiageTh npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl MHGOpMALIUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JPYT'yIO C OIIOPOM HA aJITOPUTM U YTOYHSIOIIME BOIIPOCHI IEArora;
CO3/1aBaTh I0J] PyKOBOJCTBOM I€Jjarora ¢ o0CykKJIeHHEM IJIaHa paOOThl MUCbMEHHBIE U YCTHbBIE
coOOIIeHUsI HA OCHOBE MH(OpPMAIMM U3 HECKOJIBKUX HCTOUYHUKOB (PH3UYECKOTO COACpKaHMUS,
MyOJIMYHO MPEACTaBIATh PE3YJIbTaThl IPOSKTHON MIIM UCCIIE0BATEILCKOM e TENbHOCTH; MIPU
3TOM IPaMOTHO HCIIOJIH30BATh N3YUEHHBIN MOHATUHHBIN allapar u3y4yaeMoro pasjena GU3nKe
U CONPOBOXAATh BBICTYIUICHHE IIpe3eHTaluel ¢ y4y€ToM OCOOCHHOCTEH ayIuTOpHH
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

TemaTnueckoe mIaHUPOBAHKE U KOJIMUYECTBO YaCOB, OTBOAMMBIX Ha OCBOEHHUE Kax /101 TeMbl yueOHoro npeamera «Pusuka»lIpumepHoit
a/IalITUPOBAaHHON OCHOBHOI 00Opa30BaTENIbHOW NMPOrpaMMbl OCHOBHOI'O OOILEro oOpa3oBaHUs OOYHYaIOUIMXCS € 3aJEPKKOM IMCUXMUYECKOTro
pasBUTHs, B LEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM paszzaenoM IlpumepHoil paboueld mporpamMmbl yueOHOro mnpenmera «Duznka»
o0pa3oBaTesIbHONW MPOrpaMMbl OCHOBHOTO o01iero oopasoBanus. IIpu 3tom Opranusanus BopaBecamMa BHOCUTh U3MEHEHUS B COZEp)KaHUE U
pacripeniesieHue yueOHOro MaTepuasa 1o rojaM o0y4eHHs, B MOCIEI0BATEIbHOCTh U3YUYEHHUS] TEM U KOJUYECTBO YaCOB HA OCBOCHHUE KaXIOM
TEMbl, OINpEAEICHUE OpraHu3alMoOHHbIX (GopM oOyueHuss U T.. OOOCHOBAaHHOCTb JAHHBIX HW3MEHEHWH OIpenenseTcss BbIOpaHHBIM
oOpa3oBatenpHOl opranuzanueir YMK, HHIUBUAYyadbHBIMH TCHXO(PH3HMUECKUMH OCOOCHHOCTSMU KOHKPETHBIX oOydaromuxcs ¢ 3IIP,
CTEIEHBI0 YCBOGHHOCTH UMH YYEOHBIX T€M, PEKOMEHJAMSIMU [0 0TOOpY M aJanTaluy yueOHOro Marepuaia o (Gpusmke, NpecTaBIeHHbIMU B
[TosicHUTENPHOM 3aIINCKE.

7 KJIACC (68 u)
Teg« OcHoBHoOE coiep:KaHne OcHOBHbIE BHABI
aTu4yecKkui AeATeJbHOCTH yJammxcsi(Ha
0J10K, TEeMa YPOBHE Y4eOHbIX JelicTBHIA)
Pa3znen 1. ®u3nka u e€ pojb B MO3HAHUU
okpy:kamomero mupa (6 u)
dusuka ®dusuka — Hayka O TPUPOJE. BrIsiBIIeHIE OCHOBHBIX Pa3InYMid MPH MOMOIIH Te1arora Mexay Gru3ndeckuMu 1
— HayKa o0 Senenns npupoasl  (MC®). ®usmueckue | XuMuuecKMMH npespareHusaMu (MC — xumus).
npupoae(2 1) SIBJICHUS: MEXaHHYECKHE, TEIUIOBBIE, PacnioznaBanme u kinaccudukaiys nocie o0CyKJICHHUS € MEAAroroM MpH MOMOIIN
JNIEKTPUYECKHE, MArHUTHBIE, CBETOBbIC, | HABOSIIMX BOMPOCOB  (pu3myeckux SIBIICHUI: MEXaHUYECKHUX, TEIUIOBBIX,
3BYKOBBIE. WIEKTPUYECKUX, MArHUTHBIXU CBETOBBIX.
Habmronenue u onucanne Gpusnyeckux siBIeHUI Ha 0a30BOM YpPOBHE.
Duzuy duznveckue Onpenenenne Mpy MOMOIIIH NIEAarora MeHbl JeJIEHUS IIKaJIbl HK3MEPUTEITHHOTO
ecKHe BEJTMYMHBI. npudopa.
BEJIMYUHBI (2 Uzmepennedrzngaecknx Uzmepenne nmo oOpasily moJ; pyKOBOJACTBOM II€Aarora JIMHEHHBIX pa3MepoB
4) BenmuunH. Qusuveckue npubopui’® T€ll U IPOMEXYTKOB

5 MC — 3neMeHTHI cofiepKaHusl, BKITFOYAIOIIHE MEKIIPEIMETHBIE CBS3H, KOTOPBIE MOPOOHEE PACKPHITHI B TEMATHIECKOM IUTAHUPOBAHHM.
6 KypcuBom 0603HaueH yueOHBIH MaTepual, KOTOPhIif H3y4aeTcs, HO He BHIHOCUTCS Ha MPOMEXKYTOUHYIO M HTOTOBYIO aTTECTalIHIO.
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THoepewrnocms usmepeHutl.
MexayHapogHascrucTeMa

€JIMHUII.
Jemoncmpayuu’

1. Mexaanudeckue, TEIJIOBBIC,

SIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Omnveckue  MpUOOPHI |
npouexypa MPSIMBIX H3MEpEeHUi
AHaJIOTOBBIM U LU(PPOBBIMITPUOOPOM.
Dponmanvhsle aabopamopnsie
padomol uUNUINTEKMPOHHAA OEMOHCPAUUA.
1. Omnpenenenue LICHBI
JENeHNsT U3MEPUTEIbHOT0 MNpudopa
(ucronb3yss  TEXHOJIOTHYECKYIO — KapTy
AKCIIEPUMEHTA).
2. Usmepenne o0bEMa KUIKOCTH
U TBEPAOIO Tena.
3. Onpedenenue pazmepos
Manblx mei.

BPEMEHHU C YYETOM MOTPELIHOCTEN.

Wsmepenmne mo 06pasiry o pyKOBOACTBOM Ie/larora 00bEma KUAKOCTH U
TBEPAOTO TeA.

Uzmepenune mo oOpasiy MmoJ pyKOBOJICTBOM IeJarora TeMIEpaTyphl MpH
MTOMOIIH XUAKOCTHOTOTEPMOMETPA U TaTYHKA TEMITEPATyPHI.

BrinosiHeHHE HECIOXXHBIX TBOPUYECKUX 3aJaHUN C OMNOpONH Ha aJrOpUTM,
MpeBapUTENHHO pa3o0paHHBI C TEJaroroM IO IIOMCKYy CHOCOO0B W3MepeHUs
HEKOTOPBIX (PU3MYECKHUX XapaKTepUCTUK, HATIPUMED, pa3MEPOB MaJlbIX 00bEKTOB (BOJIOC,
MPOBOJIOKA), YOANEHHBIX OOBEKTOB, OONBIIMX PACCTOSHHUMA, MallbIX MPOMEKYTKOB
BpemeHH. OOCYXIeHNE MpeIIaraeMbIX CII0CO00B.

Ecrect
BEHHO-
HAYYHBbIH
MeToq
no3Hanus (2

1)

Kak ¢u3uka u apyrie ecTecTBEHHBIC
HayKHl W3y4yalT Npupony. Ecmecmeenno-

HAY4Hblll MemoO NO3HAHUs: HabmodeHue,
NnoCmMaHo6Ka HAY4YHO20 sonpoca,
8bI0BUDICEHIE  2UNoOme3, IKCHePUMEeHm  NO
npoeepke 2unomes, obvACHeHUe
HAbI00aemMo20 SAGIEeHU. Onucanue

husUecKUXs8IeHUL C NOMOWBIO MOOEEl.
[IpenmeT u MmeTOABI PUIUKH.
Hemoncmpayuu
1. Ompenenenue
MOTPEITHOCTUIKCIIEPUMEHTA.

BriaBmkeHne runores mnocie npeaBapuTeIbHOT0 00CYKIEHUS C IEAaroroM,

OOBSICHSAIOLINX MTPOCTHICSIBICHUS, HAIPUMED:
— TI0YeMY OCTAHABIIMBAETCS JIBMXKYILEECS 110 TOPU3OHTAIBHON
MOBEPXHOCTH TEJIO;

—  TI0YeMy B JKapKylo IMOTOAY B CBETIION OJEXKIe
npoxJagHel, yeM B TEMHON. BeIOOp crioco0oB MpoBEepKHU rUIIOTE3
U3 MPEIJI0KEHHBIX EIarOroM.

Habmonenne npeayiokeHHBIX MearoroM MCCIeA0BaHUi 10 IPOBEPKe KaKoii-
100 TUMIOTE3bl, HAPUMEP: NANbHOCTh MOJETA MIAPHKA, MYLHICHHOTO TOPH30HTAIBLHO,
TeM OoJiblle, YeM OOJIbIIE BBICOTA ITyCKa.

[locTpoeHre COBMECTHO C TMEAAroroM MPOCTEUINX Mojened (hu3mdecKnx
SBIIEHUH (B BHI€ PICYHKOBWJIM CXEM), HAl[pUMEp NaJIeHUE MPeaMeTa; IPIMOINHEIHOE
pacnpocTpaHEeHHE CBETA.

Paznen 2. [lepBonayaibHbie CBeIEHHUS O
cTpoennu Bemectna (5 4)




Ctpoenue
BemecTna (1

4)

CrpoeHue BemiecTBa: aToMbl |
MOJICKYJIBI, ux  pasmepol. Onvimul,
dokasviearowue  OUCKpemHoe  CmpoeHue
sewecmasa.

@ponmanvhuvie nadopamopmbvie
pabomst u onvimui®,
1. Omnenka pamamerpa  aroma
METOJIOM  PSOB  (C  HCIOJb30BaHUEM

dhoTorpaduii).

HabmnrofeHue v MHTEPIPETAINS COBMECTHO C MEaroroM OIbITOB,
CBHUJICTEIILCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM CTPOSHHUHU BEHIECTBA: OIBITHI C
pacTBOpEHHEM pa3IMYHBIX BEIIECTB B BOJIC.

OrieHKa TPU TIOMOIIM TEXHOJOTHUECKOW KapThl Pa3MepOB aTOMOB M MOJEKYI
¢ ucrnojbp3oBaHreMdoTorpaduii, MOJYyIEHHBIX HA ATOMHOM CHIIOBOM MHUKPOCKOTIE
(ACM).

Omnpenenenue mocie NpeBapUTEEHOT0 00CYKICHHUS € TISJarOrOM pPa3MepOoB
MAJTBIX TEJl.

7 Bee JlemoncTpanmu u JlaGoparopHbie paGoThl, PEICTABICHHbIE B COJICPKAHUH, JOMYCKACTCS(MOXKHO) TIPOBOIUTD, MCIOJb3ysl HHPOPMAILIMOHHBIC U JICKTPOHHBIC TEXHOJIOTHU
(b poBbie 00pa3oBaTEIBHBIC PECYPCHI).

JABukenue
1
B3aHMOJEHCTB

Me YacTHil
BelecTBa (2 )

JBmwkenue yactul BemectBa. CBsa3b
CKOpOCTH JIBYKEHUS YacTHIl c
TeMmneparypoi. bBpoyHOBckoe ABMXKEHHE,
mubdy3us.  Bzaumoodeiicmseue  wacmuy
sewjecmea: npumsdicenue u OMmmaiKugaHue.

Hemoncmpayuu
1. HabGmonenne OpoyHOBCKOTO
JIBIDKCHUSL.
@ponmansvHble 1a00pamopHvie
pabomul uonsimol
1. OmpITHI 1o
HaOJFOIEHUIO  TETJIOBOTOPACIINPEHHUS
ra3os.
2. OnbITH IO OOHAPY)KEHHIO
JEUCTBUSL CUIIMOJIEKYIAPHOTO
MPUTSKCHUSL.

HaGmtonenue 1 00bsICHEHHE TTPH TIOMOIIH TIe[arora OpOyHOBCKOTO IBH)KEHHS
u seinenus auddysuun. [IpoBeneHre M OOBACHEHHE C OMOPOW Ha AJITOPUTM,
NpeBAapUTEIbHO Pa300paHHBI C IEAaroroM OIBITOB MO HAOMIOACHHUIO TEIIOBOTO
pacIIUpEeHNs ra30B.

ITpoBeneHue U 00BSICHEHUE OIBITOB C OMOPOI Ha AITOPUTM, PEIBAPUTEILHO
pa3o0paHHbI ¢ MeJaroroM Mo OOHAPY)KEHUIO CHJI MOJIEKYJISIPHOTO TPHUTSHKCHUS H
OTTAJKUBAHWUSL.




ArperaTHsl
€COCTOSTHUS
BelecTBa (2 )

ArperaTHble COCTOSHUS BEILECTBA:
cmpoenue 2az3o8, arcuoxocmetl

U meepovix (Kpucmaiiuieckux)

men. Bsaumoceazs mexcoy ceoticmeamu

BeWeCmE 6 PA3HLIX AZPE2AMHBIX COCMOSHUSX

U UX AMOMHO-MOJIEKYJSAPHbLIM CHPOEHUEM.

Onucanve TOJ PYKOBOACTBOM Tenarora (C HWCIHOJIB30BAHHEM IPOCTHIX
MOJeIIeH) OCHOBHBIX Pa3IMIMIB CTPOSHUH T'a30B, JKUIKOCTEH M TBEPIBIX TEI.

HauanbHabie pencTaBieHuss 0 MaJIOW C)KMMAaeMOCTH YKUJIKOCTEH M TBEPIBIX
TeJ, OOJBIION CKUMACMOCTH T'a30B.

OOmpsicHenne Ha 06a30BOM YpOBHE IMOJ KOHTPOJIEM IEJarora 0 COXpaHeHUH
(hOpMBI TBEPABIX TEN M TEKYIECTH KUIKOCTH.

Ocobennocmu  azpecamuvlx — COCMOAHULU Habnronenue 3a onbITaMu, TOKa3bIBAIOIIUMHE, YTO B TBEPIOM COCTOSIHUH BOZBI
6000l YaCTHUILBI HAXOJATCA BCPEJHEM Jajblie IpYyr OT Apyra (IIOTHOCTh MEHbIIE), YeM B
Hemoncmpayuu JKUIKOM.
1. Habmonenue nuddysun. YcraHoBNEHHE C OMOPOW HAa JUAAKTHUYECKHH MaTephal IPOCTBIX
B3aMMOCBSI3eH  MEXIY OCOOCHHOCTSIMH  arperaTHbIX COCTOSHHM  BOABI U
CylIeCTBOBaHUEM BOJIHBIX oprann3zMoB (MC — Ouonorus, reorpadusi).
Paznen 3. IBu:kenue u B3aumojaeiicreue e (21
1)
MexaHn Mexannueckoe JBIKCHHUE. HccnenoBanre paBHOMEPHOTO ABMKCHHS U ONPEAETICHUE €r0 MPU3HAKOB
Hyeckoe PaBHOMepHOE M HEpaBHOMEpPHOE IBM)KEHHE. | TOCIIE MPEABAPUTEILHOT000CYKIEHHS C IEAAT0OIOM.
naBmkenue (3 CkopocTs. Cpeonaa  ckopocmev — npu Habnroenne HepaBHOMEPHOTO JIBUKEHUS U OTIPE/IEICHIE €T0 OTIMYHUHA OT

)

HepagHomepHom Osudcenuy. Pacuér mytu u
BPEMEHH JIBHXKCHHUSL.

Hemoncmpayuu
1. Habmogenne  MeXaHMYECKOTO IBHXKEHUS

Tena.
2. I3mepeHne CKOPOCTH MPSIMOIMHEHHOTO
JBYDKCHUS.
®dponmanvhuvie nadopamopusle
padomul uonvimol
1. Onpenenenue CKOPOCTHU
pPaBHOMEPHOTO JIBIXKEHHSA (IIapuKa B
KHUAKOCTH, MOJIENH DIIEKTPUIECKOTO
aBTOMOOMJIA U T. I.).
2. Onpenenenne
CpemHell CKOPOCTH CKOJBKEHUsI Opycka
WJIM HIapUKa MO0 HAKJIOHHOM MIIOCKOCTH.

PaBHOMEPHOT'O ABMKEHUSTIOCIIE TIPEABAPUTEIILHOTO 00CYK/IEHUS C MEAaroroM.

Pemenue THIIOBBIX pacuéTHBIX 3a7a4d B 1—2 neicTBUS ¢ OMOpoOil Ha
AITOPHUTM, IPEABAPUTEILHOPA300paHHBI COBMECTHO C IIEAaroroM Ha OIpeseieHue
MyTH, CKOPOCTH U BPEMEHU PABHOMEPHOTO

JBHYKEHUS.
AHanm3 npy MOMOIIH Tiearora rpadukoB 3aBUCUMOCTH ITYTH ¥ CKOPOCTH OT
BPEMEHH.




HNuepuu
1, Macea,
IJIOTHOCTH (4 u)

SBnenue wHepumu. 3axoH uHepyuu.
Bszaumooeiicmeue  men  kax — npuuuHa
usmeneHus ckopocmu 0sudicerust mei. Macca
Kaxk mepa unepmuocmu meaa. 1ITOTHOCTB
BemectBa. (65136 NIOMHOCIU C KOIUYECHBOM
MOTIeKY 8 eOuHUYe 00bEMa seujecmaa.

Hemoncmpayuu
1. HaGnroneHue siBICHMSI MHEPLIUY.
2. HaGmronenne w3MEHEHUS CKOPOCTH

MPUB3aUMOICHCTBUU TETL.

3. CpaBHeHHE Macc 110 B3aUMO/ICHCTBUIO
Te7.

OObsicHeHHE TpU TIOMOIIM TEXHOJOTHYECKOH KapThl M Iejarora M
NPOTHO3MPOBAHKE SIBJICHUH, 00YCIIOBJICHHBIX HHEPLUEH, HAIPUMED: YTO MIPOUCXOIUT
IPY TOPMO>KEHHH HITH PE3KOM MaHEBpPE aBTOMOOHIISL, TOUYEMY HEBO3MOKHO MTHOBEHHO
NPEKPATHTh JBIKCHUE Ha BEJIOCHUIIE/IE HIIM CAMOKATEH T. JI.

HaGmonenne u 0a30BbIil aHaIM3 OMBITOB IOJ PYKOBOJACTBOM IEIarora,
JIEMOHCTPHPYIOIINX U3MEHEHNE CKOPOCTH JABIKEHHS TeJla B Pe3ybTaTe JeHCTBUS HA
HETO JIPYTUX Tell.

Perenne THIOBBIX pacy€THBIX 3a7a4 B 1—2 EHCTBHS C OTIOPOM HA aJITOPUTM,
Npe/IBapUTEIbHO pa300paHHbIi COBMECTHO C TI€JIarOroM Ha OIpeIeieHIe MacChl Tela,
ero o0pEMa 1 IIOTHOCTH.

Habntonenne m 0a30BBI aHaW3 OMBITOB MMOJ PYKOBOJICTBOM IIeJarora,
JACMOHCTPHUPYIOINUX 3aBUCUMOCTb HM3MCHCHUA CKOPOCTH TCJjIa OT €ro MaccCohl IIpH
B3aMMOJICHCTBHY Tell. MI3MepeHne MacchiTeNna pa3inuyHbIMU CIIOCOOaMHU.

OnpezeneHre COBMECTHO C IeJaroroM IIOTHOCTH TeJIa B Pe3yJIbTaTe U3MEPCHUS]
€ro Maccel 1 00bEMa.

HNuepuus,
Macca,
IJIOTHOCTH (4 1)

SIBnenne mHepuMH. 3axkon uHepyuu.
Bzaumooeiicmeue  men  kak  npuyuHa
usmenenus ckopocmu deudicenus men. Macca
Kak mepa unepmuocmu mena. Iln0THOCTH
BeniecTBa. Cesa3b NI0MHOCMU C KOTUYECTHBOM
MOJIEKYN 8 eOuHUYye 00véma geujecmaa.

Hemoncmpayuu
4. HaGnroneHue siBIeHUS
MHEPIINH.
5. Habnronenue

W3MEHEHUS] CKOPOCTU MpHU

B3aMMOJEMCTBUH TeEJI.

6. CpaBHEHHE Macc 10
B3aMMOJEHCTBHUIO TEIL.

OObsicHeHHEe MNpH TOMOIIM TEXHOJIOTMYEeCKOM KapThl M Iejarora H
MIPOTHO3UPOBAHUE SIBICHUN, 00YCIIOBJIEHHBIX HHEPLIMEH, HAIPUMEDP: UTO MPOUCXOIUT
MIPHY TOPMOXKEHUH MM PE3KOM MaHEBpe aBTOMOOMIISA, TOYEMY HEBO3MOKHO MTHOBEHHO
MPEKPATUTh IBIKEHHE Ha BEJIOCHUIIEE UIIH CAMOKATEH T. [I.

Habmtonenne m 0a30BBI aHaM3 OIBITOB MMOJ PYKOBOJICTBOM II€Jarora,
JIEMOHCTPHPYIOIUX U3MEHEHNE CKOPOCTH JIBUKEHHS TENa B pE3yJIbTaTe AEHCTBUS Ha
HEro JPYTux Tell.

Pemenne THIIOBBIX pacu€THBIX 3a/1a4 B 1—2 AeHCTBUSA ¢ OMOPO Ha aJITOPUTM,
npeaBapUTEIbHO Pa300paHHBI COBMECTHO C IIEJaroroM Ha ONpeIeIeHUe MacChl Teja,
ero o0béMa U IIOTHOCTH.

HabGmonenne n 06a30BBId aHATW3 OMBITOB IO/ PYKOBOACTBOM IIearora,
JIEMOHCTPHUPYIOIUX 3aBUCUMOCTh M3MEHEHHsI CKOPOCTH Tejla OT €ro MacChl NpHU
B3aMMOJICHCTBUM Tell. MI3MepeHne MacchiTelNla pa3InYHbIMUA CIIOCOOaMU.

OnpezneneHre COBMECTHO C EAAroroM INIOTHOCTH TEJIa B PE3YyIbTAaTE U3MEPEHHUS




€ro Macchel U 00bEMa.

Cuia.
Buaer cuin(14

4)

Cuna Kak XapaKTepHCTHKa
B3auMmojeiicTBusl Ten. Cuna ynpyroctd u
3akoH ['yka. H3amepenue cunvi ¢ nomowwbio
Ounamomempa. SIBIeHVe TATOTEHUS W CHIA
Tsokectd.  Cuna  msdicecmu  Ha  Opyeux
naanemax (MC). Bec mena. Hegecomocme.
CrnoxxeHue CcWiI, HaNpaBlIeHHBIX [0 OJHOMN
npsmoi. PaBHopeilictByromas cun.  Cuna
mpenus. Tpenue cronvdcenus u mpenue
nokos. Tpenue 6 npupooe umexnuxe (MC).

ﬂemoucmpal‘guu2
1. Cnoxenue cuin,
HaIlpaBJICHHBIX IO OJHOUIPSAMOHU.
2. Jlemoucmpayus

cunwl YApy2ocmu  HAPA3IUYHBIX
Mamepuanax.
®@ponmanvhole nabopamopHbie
padomsl uonvimbl.
1. Onpenenenue TUIOTHOCTH]

TBEPAOTO TeIA.

2. OnbITEI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTb pacTshkeHus (aedopmarn)
MPY>KUHBI OT IPUJIOKEHHOH CHIIBL.

3. OmBITHI, JEMOHCTPUPYIOLINE
3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS
oT Beca Tena u Xapakrepa
COTIPHKACAIOIINXCS TOBEPXHOCTEM.

N3ydeHune coBMECTHO € MeJaroroM B3auMOAECHCTBUS KaK MPUYMHBI U3MEHEHUS
CKOPOCTH TeJia HiTH eroieopMaLnm.

OmnucaHue Ha HAYaJIBHOM YPOBHE PeajbHbIX CUTYALMH B3aUMOAECHUCTBHS TEI C
MIOMOIIBIO MOJENEN, BKOTOPBIX BBOAUTCS IOHITHE U M300pakeHUE CHUIIBL.

W3ydeHune noj pyKoBOACTBOM IEAarora CUIIbl yIpyrocTH, 3aBUCUMOCTH CHJIBI
YOPYTOCTH OT YAJWHEHUS PE3WHOBOrO IIHYpa WIM OPYKUHBI (C MOCTPOCHHEM
rpaduka).

AHanu3 ¢ Omopoil Ha IUAAKTUYECKUH MaTepHuaj MOJ KOHTPOJIEM IeAarora
MPAKTUYECKUX CUTyallMd, B KOTOPBIX TPOSBIAETCA JCHCTBHE CHIBI YIPYTOCTH
(Ynpyroctb Msi4a, KpOCCOBOK, BETOK J€peBaw Jp.).

AHanu3 ¢ onopoil Ha NUOAKTUYECKUH MaTepual MOJA KOHTPOJIEM Iefarora
CUTyaluil, CBA3aHHBIX C SIBICHUEM TATOTECHHUS.

[TonumaHue ¢ OMOpOM Ha CXEMBbI MPH TOMOINM IeAarora OpOUTAILHOTO
JIBIKEHMS TJIAHET C MCTIOJIb30BaHUEM SIBICHUS TATOTEHUS U 3aKoHa nHepunu (MC —
aCTPOHOMHUS).

Usmepenne Beca Tema ¢ momomibio guHamoMeTpa. OOOCHOBaHHE 3TOTO
cnoco0a “3MepeHus 1ocje MOBTOPEHHUS C MEAaroroM.

Habmtonenue siBineHUs1 HEBECOMOCTH.

Habmronenue 3a skcriepuMEHTaJIbHBIM TIOJyYEHUEM MPaBUIIa CIOXKEHHUS CUII,
HampaBJE€HHBIX BJOJb OXHOM mpsmoi. OmpexnereHne MTpU TOMOIIM Tefarora
BEJIMYMHBI PABHOACHCTBYIOIIEH CHIL.

N3ydeHne mox pyKOBOJICTBOM I€NArora CHibl TPEHUS CKOJIBKEHHUS W CHIIBI
TPEHHS TIOKOS.

HccnenoBanne ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy 3aBUCUMOCTH CHIIBI
TPEHMs OT BeEca TeJIau CBOMCTB TPYLIUXCS MOBEPXHOCTEM.

bazoBrbiil aHanmM3 ¢ ONMoOpod Ha AMAAKTHYECKUH MaTepual IOj KOHTPOJEM
MeJarora MPaKkTHYECKUX CUTYaIlni, B KOTOPBIX MPOSBIIAETCS AEHCTBUE CHIIBI TPEHUS,
UCTIONB3YIOTCS CIIOCOOBI €€ yMEHBIICHUs MM YBEJIWYeHHUs (KaTaHHE Ha JIbDKax,
KOHBbKaxX, TOPMOXXEHHE aBTOMOOWIS, MCIOJIb30BaHUE IMOJIINITHUKOB, IUIaBaHHE
BOJIHBIX KUBOTHBIX H JIp.) (MC — 6uonorus).

Pemienue THIIOBBIX pacy€THBIX 33124 B 1—2 NeiCTBUSI C OMOPOI Ha aJITOPUTM,
NpeaBapUTeIbHO pa300paHHbIl COBMECTHO C MENAroroM C MCIOIb30BaHUEM (OPMYIT
JUTSL pacy€Ta CHIIBI TSDKECTH, CHIIBIYTIPYTOCTH, CHIIBI TPEHUSI.




Cuia. Buasl

Cwira Kak XapakTepHCTHKA

I/I3yquI/Ie COBMECTHO C II€AaroroM B3anMOACHCTBUS Kak IIPUYXHBI K3BMCHCHUA

cui(14 q) B3amMozeiicTBusa Ten. Cuia yOpyrocTd M | CKOPOCTH TeJia MK erojie()opMaIiim.
3akoH ['yka. M3mepenue cunvt ¢ nomowpio Onucanue Ha HAYaJIbHOM YPOBHE PEAJIbHBIX CUTYalLlUi B3aUMOJEHCTBHS TEI C
OuHamomempa. SIBI€HWE TATOTCHUS W CHJIA | TIOMOLIBIO MOJIENIeH, BKOTOPBIX BBOJUTCS MOHATHE U N300paskeHHE CHJTBL.
Tokectn. Cuna  msdcecmu  Ha  Opyeux N3yuenue nox pykoBOACTBOM II€1arora CUIIbl YIPYrOCTH, 3aBUCUMOCTH CUJIbI
naanemax (MC). Bec mena. Hegecomocmy. | ynpyroctTd OT VYIUIMHEHHS PE3WHOBOIO IIHypa WM TPYXHUHBI (C MOCTPOCHUEM
CnoxxeHue cujl, HampaBJICHHBIX IO OJHOM | Tpaduka).
npsimod.  PaBHopmelictBytomass cmit.  Cuna AHanu3 ¢ omopod Ha IUIAKTHYECKHWH MaTepuall MoJ KOHTPOJEM IeJarora
mpenus. Tpenue cronvoicenus u mpeHue | IPAKTUUECKUX CUTYallMid, B KOTOPBIX IHPOSBISETCS NEUCTBHE CUJIBI YIPYTOCTH
nokos. Tpenue 6 npupooe umexnuxe (MC). (ympyrocTth Ms4a, KPOCCOBOK, BETOK JepeBad Ip.).
Jemoncmpayuu? AHanu3 ¢ omopod Ha TUAAKTUYECKUH MaTepHual IoJ| KOHTPOJEeM Iejarora
3. CnoxeHue cui, CUTYyaluil, CBA3aHHBIX C SIBICHUEM TATOTECHUS.
HATpPaBJICHHbIX 110 OTHOUMPSIMOIL. [lonnmanue ¢ omopoil Ha cXeMbl IPH HOMOLIM IeAarora OpOUTaIBHOTO
4. Jemoncmpayust JIBIKEHMS TJIAHET C MCIIOJIb30BaHUEM SIBICHUS TATOTEHUS U 3aKoHa nHepunu (MC —
cunvl ynpy2ocmu  HApPA3IUYHBIX | aCTPOHOMMUS).
Mamepuanax. Usmepenne Beca Tena ¢ MOMOIIBIO JIuHaMomeTpa. OOOCHOBaHHE 3TOTO
Dponmanvhsie aabopamopnele | cnocoba U3MEPEHHS TTOCIIE IOBTOPEHHUS C TIEJarOroM.
padomut uonvimol. Habmtonenue siBieHUs] HEBECOMOCTH.
. 4. Onpenernenne IIOTHOCTH HaGuroienue 3a SKCIepUMEHTAIbHBIM TIOJYYCHHEM PaBUJIa CJOMXKEHUSI CHUII,
TBEPALOro TCIa. HamnpaBJIeHHBIX BJOIb OJHOW NpaAMOH. OmpeseneHue NpH HOMOIIM I€Jarora
5. OmbITBI,  IEMOHCTPUPYIOUE | peyupyp paBHOAEHCTBYIOMIEH CHIL.
3aBHCHMOCTD PACTKCHIA Sﬂe@OPMaHHH) N3yuenue nmox pyKkoOBOACTBOM IIE€NArora CHJIbl TPEHUS CKOJBXEHUS U CHJIb
MPY>XUHBI OT NPUITOKCHHON CUJIBIL. TPEHUS IIOKOSL.
6. ONbITBI, JIEMOHCTPUPYIOIIHE HccnenoBanue ¢ onopoil Ha TEXHOJIOIMYECKYIO KapTy 3aBUCUMOCTH CHIIBI
3aBUCUMOCTD CHJIBI TPEHUSA CKOIBKEHMA | TpeHUs OT BEca TeJlau CBOWCTB TPYILUXCS IIOBEPXHOCTEH.
oT Beca Tena 121 Xapaxkrepa ba3oBbIil aHanu3 ¢ Omopol Ha NUIAKTUYECKUA MaTepHasl MOJ KOHTPOJIEM
CONPHUKACAIOIIMXCS TOBEPXHOCTEH. nejarora NpakTUYECKUX CUTyalui, B KOTOPBIX MPOSBIAETCA IEUCTBUE CUIIbI TPEHHUS,
WCTIONB3YIOTCSl CHOCOOBI €€ YMEHBIIICHHS WM YBETWYeHHus (KaTaHWe Ha JbDKaXx,
KOHBKaX, TOPMOXKE€HHE aBTOMOOWJIS, HWCIIOJIb30BaHUE IMOAIINITHIKOB, IUTaBaHUE
BOJIHBIX KHUBOTHBIX H J1ip.) (MC — Ouonorus).
Pemenne THIIOBBIX pacu€THBIX 33/1a4 B 1—2 AeWCTBUS ¢ OMTOPOM Ha aITOPUTM,
MPEeIBAPUTENHHO Pa300paHHBI COBMECTHO C TEAAaroroM C MCIOIb30BaHUEM (POpMYI
JUISL pacy€Ta CUIIbI TSDKECTH, CUIIBIYIPYTOCTH, CHIIbI TPEHUSL.
Pasnen 4. TaBaenue TBEPABIX TeJ, JKUAKOCTEl U ra3oB (21 X)
JlaBnenue Hasnenue. Cnocobwi ymeHbuerus AHanu3 1 00BSICHEHUE C OIOPOi HA TUAAKTHYECKUN MaTepHas IMmoj

u yGQﬂMHQHMﬂ()aGJleHu}L ﬂaeﬂenue casa.

KOHTPOJIEM II€Jarora ONnbITOB UIIPAKTUYCCKUX cmyaunﬁ, B KOTOPBIX NIPOABIACTCA




Iepenaua
JAaBJIeHUs
TBEPABIM
UTeJaMH,
KHAKOCTAMH
urazamu (3 1)

Basucumocmo
oaenenus 2aza om obvéma,

memnepamypwi. llepedaua oasnenus
MBEPOLIMU MENAMU, HCUOKOCTNAMU U
eazamu. 3axon Tackans.
Tnesmamuueckue Mauwiumbl.

,ZIeM0Hcmptmuu2
1. 3aBHUCHUMOCTE JaBIICHUS

OTTEeMITEPATYPHI.

2. [lepenaya naBiaeHUS KUIKOCTHIO H Ta30M.

rasa

CHJIa JaBIICHUS.

O6ocHOBaHHE C OTIOPOH HA TEXHOIOTUIECKYIO KapTy IIPH TIOMOIIIH [TeAarora
CIOCOOOB YMEHBIIICHUS HYBCIMUCHUS JIABICHHUS.

W3ydenune mox pykOBOJCTBOM IIeJjarora 3aBUCUMOCTH IaBJICHAS T'a3a OT
00Bpéma 1 TemnepaTypsl. M3ydeHne 1o pyKoBOJICTBOM Iieiarora 0COOeHHOCTEH
Tepelavuy TaBICHUs TBEPIBIMU TEIAMU,KUJAKOCTAMHU ¥ razamu. O00CHOBaHUE
pe3yJIbTaTOB OMBITOB OCOOEHHOCTSMU CTPOCHUS BEIIECTBA BTBEPIOM, KHUIKOM H
ra3000pa3HOM COCTOSHUSX MPEII0KEHHBIMH (DOPMYITHPOBKaMH.

Habmoienue 3a axcriepuMeHTaIbHBIM JI0Ka3aTenbCTBOM 3aKoHa [lackams.
PemieHre TUIOBBIX PacyYETHBIX 3amdad B 1—2 ACHCTBUSA C OIOPOW Ha ajarOpuTM,
npeBapUTEIbHOPAa300paHHBI COBMECTHO C IIEAaroroM Ha pacu€T AaBIEHUS TBEPAOTO
Tena.

JdaBnenue
skuakoctu (5 9)

3aBHCHMOCTD JaBJICHUS ) KUJKOCTH OT

nIyOuHbl. [ uopocmamuueckuii.  napaooxc.
Coobwarowuecs cocyowl. [ udpasnuueckue
MEXAHUZMDL.

ij,’Moncmpamm2

1. Coo0Iaromnuecs CoOCybl.
2. I'mapaBnuyeckuil npecc.

Hccenenoanue ¢ onopoil Ha TEXHOJOTMUYECKYIO KapTy MOJ PyKOBOJICTBOM
neagarora 3aBUCUMOCTHIAaBJICHUA ) KUJKOCTH OT I‘J'Iy6I/IHI>I IMOrpy’KCHHUA U IJIOTHOCTHU
JKUIKOCTH.

Habnronenune n HayaabHOE MOHUMAaHUE THAPOCTATHUECKOTO IapasoKca Ha
ocHoBe 3akoHa [lackans.3ydeHne coBMECTHO C MEAaroroM COOOMArOIIUXCs
COCYIIOB.

Pemenne THMOBBIX pacuéTHBIX 3afad B 1—2 melcTBHS ¢ omopoil Ha
aJTOPHUTM, IIPEeABAPUTEIHLHOPA300paHHBI COBMECTHO C MEaroroM Ha pacuér
IABJICHUS KUIKOCTHU.

Habnronenue 3a 00bsicHEHHEM IPUHIIMTIA ACUCTBHS THAPABINIECKOTO TIpecca.

AHanu3 1 00bsICHEHHE C OTIOPOi Ha JUIAKTHYECKHUI MaTepHall IO KOHTPOJIeM
nejarora INpPakTHYECKUX CHUTyalUi, JNEMOHCTPUPYIOIIMX IIPOSBICHUE JIaBJICHUS
JKUIKOCTHU U 3aKoHa [lackass, HanpuMep NpoLeccoB B OpraHU3Me IpH IITyOOKOBOIHOM
HeipssHun (MC — Ouonorus).




AtMocdepHoe
napienue (6 4)

AtMocdepa 3emnn u armocdepHoe

nasienue.  [lpuuumvr  cywecmeoganus
6030ywHoU  obonouku  3emau.  Onvim
Toppuuennu. Hsmepenue ammocpeprozo
oagnenus. 3asucumocms — ammocghepHozo

daenenust om 8bICOMbl HAO YPOGHEM MOpSL.
Ilpuboper ona usmepenus ammocpheproco
dasnenus.
,ZIeM0Hcmptmuu2
1. TIposiBneHue AeHCTBUS
aTMOC(hEPHOT 0 IaBJICHUSI.

Habmronenue 3a skcriepuMeHTaTBHBIM 00OHApYKEHHEM aTMOC(HEPHOTO
JaBJICHUSL.

AHanmm3 1 00BSCHEHHE C OIOPOil Ha AUMAKTUIECKHI MaTepHall Mo
KOHTPOJIEM TIE€Aarora ONbITOB UMPAKTHYECKUX CUTYallUH, CBA3aHHBIX C IeHCTBUEM
aTtMocdepHOro AaBJICHUSI.

Habmonenne 3a 00bsCHEHHEM CYIIIECTBOBaHUS aTMOC(hEphl Ha 3eMIie ’
HEKOTOPBIX IJIaHEeTaX WM e€0TCYTCTBUS Ha ApyTuX miaHerax u Jlyae (MC —
reorpadus, aCTpPOHOMHUS).

bazoBoe moHMMaHWe MPUYMH M3MEHEHMs TUIOTHOCTH aTMocdepsl ¢
BBICOTOM W 3aBHCHMOCTHATMOC(EpPHOTO JaBICHHUS OT BBICOTHI.

Pemenne THIMOBBIX pacuéTHBIX 3afad B 1—2 melcTBHS ¢ omopoil Ha
ANTOPHUTM, TPEABAPUTENbHOPA300PaHHBIH COBMECTHO C MEIaroroM Ha pacuér
aTMocdepHOro AaBJICHUS.

Wzyuenne moa pyKoBOJICTBOM IEAarora ycTpoicTsa OapoMeTpa-aHepouIa.

HeiicrBue
JKUJIKOCTH W Tra3a
Ha NOrpy:xéHHoe
B HUX TeJIo (7 1)

Jeticmseue  orcuokocmu u  2aza  Ha
nozpyscénnoe 6 Hux meno. BplTankuBaronas
(apxumenoBa) cuna.3axkon Apxumeda. llrasanue
men. Bozdyxonnasanue.

Jemoncmpayuu?
1. 3aBHUCMMOCTH  BBITAJIKMBAIOLIEH
CHITBI OT 00BEMA TIOTPYKEHHON YaCTH Tea U
IJIOTHOCTH YHUJIKOCTH.
2. PaBeHCTBO BBITAJIKHBAIOIICH
CHJIbI BECY BBITECHEHHOM KUIKOCTH.
3. Ycinosue TUTABAHHSI TeI:
IUTABaHUE WK MOTPYKEHUE TEJI B 3aBUCUMOCTH

OT COOTHOIICHUS IUIOTHOCTEH Tena u
JKUJIKOCTH.
Dpoumansvhsle napopamopuvle
padomul uonvimol.
1. UccnenoBanwue 3aBUCUMOCTH

Beca Teja B BOJE OT 00BbEMa MOTPYKEHHON B
JKUJIKOCTh YacTH Tella.

2. OnpenesieHrE BBITAIKUBAIOIICH
CHUJIBI, IEUCTBYIONIEH Ha TEJOo, MOTPYyKEHHOE
B JKHJKOCTb.

3. [Iposepka HE3aBUCHMOCTH
BBITAJIKMBAIOIIEH CHIIbI, NEHUCTBYIOIIEH Ha
TEJIO B )KUJKOCTH, OTMACCHI TeJa.

HaOmronenue 3a sKcriepUMEHTAIBHBIM O0HAPY)KEHUEM NEWCTBHS )KUIKOCTH U Ta3a Ha
HOTPYKEHHOE BHUX TEIIO.

OnpezneneHre ¢ OHNOPOM HAa TEXHOJOTHYECKYIO KapTy BBITAIKUBAIOILEH CHIIBI,
JICHCTBYIOILEH HA TEJO,IOTPYKEHHOE B XKUJKOCTb.

HaOmonenne 3a mpoBezieHHEM M OOCY)XJEHHE COBMECTHO C II€aroroM OIIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBL, ICHCTBYIOIIEH Ha TEJIO B )KUIKOCTH,
0T 00bEMa NOTPYKEHHOM B KHUIKOCTh YACTH TEJIA U OT MJIOTHOCTH KHUIKOCTH.

HccnenoBanue ot pyKOBOJACTBOM I€1arora 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMa
HOTPYXEHHOUB JKUAKOCTh YaCTH TeJA.

Pemenne THMOBBIX pacd€THHIX 3agad B 1—2 nelicTBHS ¢ ONOPOI Ha auropurMm,
Tpe/IBapUTEIbHOPa300paHHBIN COBMECTHO C II€1aroroM Ha IIPUMEHEHHE 3aKOHa ApXUMena 1
ycnoBus IuaBaHus Ten. KoHcTpyupoBaHue NpH MOMOIIHM NIE€AAarora apeoMeTpa Win
KOHCTPYUPOBAaHHE JIOJKU U ONpeAeIeHueeE rpy30N0AbEMHOCTH.




4. OmbITHI, JIEMOHCTPUPYIOIIHE
3aBHCHMOCTh  BBITAJIKUBAIOMICH CHUTBL,
JICUCTBYIOIIEH Ha TENO B MXHUAKOCTH, OT
00péMa TOTPYXKEHHOW B JKUAKOCTh YacTH
TeJa U OT TIOTHOCTH >KUJIKOCTH.

5. KoHcTpynpoBanue  apeomerpa
W KOHCTPYUPOBaHUE JIOJIKH u
onpeneneHue e€ rpy30noabEMHOCTH.

Paspea 5.

PaGora u MomHOCTh. JHeprus (12 v)

Padora Mexanuueckas pabora. MouHocTs HabnroneHune 3a SKCIEpUMEHTAIBHBIM ONpPEEIeHUeM MEXaHWYeCKOH PabOThl CHIIBI
U MOIITHOCTH TSAKCCTU MNPpHU MaJCHUU TEJla U CUJIBI TPCHUA IPU PABHOMEPHOM MNEPEMCUICHUU TEja I10
(B TOPU30HTAIILHON TTOBEPXHOCTH.
HabnroneHue 3a 1eMOHCTparel pacdéra MOUTHOCTH, pa3BUBaeMON MpPU HOAbEME IO
JIECTHHUIIE.
Pemenne THMOBBIX pacuéTHBIX 3amad B 1—2 neifcTBUS ¢ OmOpoil Ha alropurM,
NpeBapUTEIbHO Pa300paHHBI COBMECTHO C MENaroroM Ha pacyéT MEXaHWYecKOW paboThl U
MOIITHOCTH.
Hpocrobie [IpocThle MexaHHU3MBI: pbIYar, OJIOK, HavanbHoe NOHMMaHKeE BBIUTPBIILIA B CUJIE IPOCTBIX MEXaHU3MOB Ha IIPUMEPE phluara,

MeXaHU3MBI (5 4)

HAKJIOHHasA IIJIOCKOCTB. Hpaewzo pasHoeecus

pvivaea. Ilpumenenue npasuna pagHogecus
peluaza Kk 610Ky. «3010moe npasuioy MexaHuxu.
KITJ TPOCTHIX MEXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY M TEXHHUKE.

Jemoncmpayuu

1. IIpumepsl MPOCTHIX MEXAHU3MOB.
®@ponmanvusie 1adopamopHule
pabdomul uonvimul

1. Onpeoenenue pabomvi  Cubl
Mpenus Npu pagHOMEPHOM OBUNCEHUU mend
10 20pU3OHMANBLHOU NOBEPXHOCHIU.

2. Uccnedosanue
pasHogecus pviuazd.

3. Usmepenue KII[] muaxnonnou
naockocmu (31eKmpOHHAsL OeMOHCIMPAYUsL).

ycao8utl|

MOJBI)KHOTO U HETIOJIBHKHOTO OJIOKOB, HAKJIOHHOH IJIOCKOCTH.
HccenenoBanue COBMECTHO C I1E€1arOroM yCIIOBUSI paBHOBECHS phluara.
OOGHapyXeHHe TMOoj PYKOBOJACTBOM Iefarora C OIMOPOH Ha JMIAKTUYECKHWH MaTepuai
IPOCTHIX MEXaHM3MOB B Da3IMYHBIX MHCTPYMEHTaX MW IPHCIOCOOJCHHUSX,
UCTIONb3YEMBIX B OBITY M TEXHHKE, A TAKXKE B )KUBBIX oprannsMax (MC — Ounosorus).
HaOmionenne 3a SKCHEpUMEHTAIBHBIM JIOKa3aTelIbCTBOM paBEHCTBA pabOT IpH
MPUMEHEHNU NPOCTBIXMEXaHU3MOB.
Omnpenenenue nox pykooactsoM neparora KITJ{ HakIIOHHOM TJIOCKOCTH.
Pemenne THUNOBBIX pacu€THBIX 3ajad B 1—2 IeWCTBUS C ONMOPOW Ha alropuTM,
Npe/IBapUTEIbHO Pa300paHHbIil COBMECTHO C TI€aroroM Ha NpUMEHEHHUE NPaBUiia PABHOBECHS
priuara u Ha pacuér KIIJI.

CBOWCTB




Mexanuueckas
3Heprus (4 1)

Mexanun4eckast sHeprust. Kunemuueckas
u nomenyuanvuas snepeus. [lpespawenue 00nozo
6U0A MEXAHUYECKolU 3IHepeuu 6 Opyeou. 3aKOH
COXpaHEHHs SHEPTHU B MEXaHHUKE.

®poHTAJIbHBIE JAG0PATOPHBIE
Pa6oThHI HONBITHI.

1. Uzyuenue
COXpaHCHHS MEXaHHUUYCCKOM
(37EKTPOHHAS ICMOHCTPALIHUS ).

3aKOHa
SHEepruu

HabnroneHue 3a SKCIepUMEHTaIBHBIM OIpee/ICHIEM H3MEHEHUS! KUHETUUECKOH U
MOTEHIMAIbHONPHEPTUY TeNa MPU ero CKaThIBAHUU 110 HAKJIOHHON INIOCKOCTH.

DopMynupoBaHNUE COBMECTHO C MENAroroM Ha OCHOBE HCCIIECIOBAHMS 3aKOHA
COXpaHCHUAMEXaHNYECKOI SHepruu.

[IpencraBneHne mpy MOMOIIM TIEAAr0Ta FPAHAL TPUMEHUMOCTH 3aKOHA COXPAHCHHUS
SHEPTHH.

Pemenne THMOBBIX pacy€THHIX 3amad B 1—2 AEHCTBHA C ONOPOH Ha ajlrOpUTM,
IpeBapUTEIbHOPA300paHHBIN COBMECTHO C IEIarOrOM C HCIIOJIb30BaHUEM 3aKOHA COXPAaHEHUS
SHEPTHH.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 1)

TeltaaTl/mec OcHOBHOE coxepKamIe OcHOBHBIE BUJIBI
KMii0J10K, AeATeJbHOCTH yYalIuxcs
TeMbl (Ha ypoBHe yueOHbIX
JeiicTBUil)
Paznen 6. TensioBble siBjeHus (28 1)

CtpoeHnue OchosHble NON0HCEHUS MONEKYIAPHO- HabGmonenne wu wHTEpmpeTamusi COBMECTHO C TMEAaroroM OIBITOB,

| KUHemu4ecKol meopuy cmpoenus eeujecmsd. | CBUAETENbCTBYIONUX 00 aTOMHO- MOJIEKYJISIPHOM CTPOEHWH BEIIECTBA: OMBITHI C

CBOIICTBA Macca u pasmepvr amomos u MoAeKya. | paCTBOPEHHEM Pa3IMUYHBIX BELIECTB B BOJIE.

BemecTBa (7 4) | Oneimol,  noomeepocoarowue  OCHOBHbIE Pemenne THIIOBBIX pacu€THBIX 3a7a4 B 1—2 NEHCTBHSI C OIIOPOM Ha aJITrOpUTM,
NONOJICEHUS. MONEKYIAPHO-KUHemuyecKkoli | TIPeIBapUTEIbHO Pa300paHHBIA COBMECTHO C TIEaroroM MO OIIEHWBAHUIO KOJIMYECTBA
meopuu. aTOMOB HJTM MOJIEKYJI B €IMHULIE00BEMA BEILIECTBA.

Mopenun  TBEpAOro, JKUAKOTO W [IpencraBienne npu MOMOIIM Henarora OpPOYHOBCKOTO JIBMXKEHUS, SIBIICHHS
ra3oo0pa3Horo COCTOSTHUIH BemecTBa. | MMMy W pasnuumii MeXIy HHUMH Ha OCHOBE IIOJIOKEHHH MOJICKYIISPHO-
Kpucmannuueckue u  amopghnvie  mena. | KHHETHYECKOH TEOPUH CTPOCHUS BEIECTBA.




ObvacHeHue ceolcme 2a308, Hcuokocmel u

meépobIX mel HA OCHO8e  NOJONCEHUl
MONEKYAAPHO-KUHEMUUECKOT meopuu.
CMaumBaHWe U  KANULIAPHblE — A61EHU.
Tennosoe pacuupenue u cocamue.
Jemoncmpayuu?
1. HaGmonenue OpoyHOBCKOTO
JIBUKCHHSL.

2. HaGmonenue nuddysun.

3. HaGmonenune siBieHUi
CMAYMBaHUS WKAMWUISPHBIX SBJICHUM.

4. HaGuroieHue TEIIOBOTO
pacIIupeHus Tell.

5. I3MeHeHue naBiieHHs rasa
pH U3MEHEHUHOOBhEMA U HATPEBAHUU
WA OXJTKICHHH.

Dponmanvhuvie 1abopamophsie
padomol uonvimul.

1.OmpITBI O  OOHApYKEHUIO
JIercTBUs cHIl MOJIEKYJISIPHOTO
NIPUTSDKEHUSA (vmu DJIEKTPOHHAS
JIEMOHCTPAIIHS).

2.0mpITBI  TIO  BBHIPAIIMBAHMIO
KPUCTAUIOB TOBape€HHOH CONM WM
caxapa.

3.0mpIThl 1O  HAOMIOIEHMIO
TEIIOBOTO pacumpenus rasos,

JKUJIKOCTEHN U TBEPBIX TEIl.

4. OnpenencHue TABJICHUS
BO3/yXa B OaJJIOHE MIMPHIIA.
5. OnBITEI, JEMOHCTPUPYIOLIHE

3aBUCUMOCTD JIaBJIEHUSI BO3JyXa OT €ro
00BbEMa MHATPEBAHUSI WIIM OXJIAXKCHHUS.
6. [Iposepka cunomeswvi TUHEUHOU

3A6UCUMOCU ONUHbL cmonouka
aHcuoKocmu 8 - MEPMOMEMPUIecKoll
mpybke ommemnepamypbi.

OO0BbsacHeHue MPH MOMOIIIX TIEIarora ¢ ONOpON Ha AUJAKTUYECKUNA MaTepHhal
OCHOBHBIX Pa3jIM4Uil B CTPOCHUH I'a30B, KUIKOCTEH U TBEPIBIX TEJI C UCIOJIb30BAHUEM
MOJIO’KEHUH MOJIEKYJISIPHO- KHHETHYECKON TEOPUH CTPOCHHUS BEIIECTBA.

IIpoBenenue moj pyKOBOACTBOM INEAArora OMNBITOB MO BBIPALIMBAHUIO
KpPHUCTAaJUIOB TOBAPEHHON COJMUIIU caxapa.

[IpoBeneHne COBMECTHO C MeNaroroM M OOBACHEHHE U3 MPEIJIOKEHHOTO
MEpPEYHsI BBIBOJIOB OMBITOB, HEMOHCTPUPYIOUIUX KANMUISPHBIC SBICHUS U SIBICHUE
CMayuBaHUS.

OOpsicHeHHE € OMOpPOH Ha TEXHOJOTHMYECKYIO KapTy IOA PYKOBOACTBOM
MeJarora poJiv KA PHBIX IBIICHUM JJIsI TOCTYIIJICHUSI BOABI B OPTaHU3M PAaCTEHUMN
(MC — G6uomorus).

Habmoienue onpITOB 10 HAOFOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B,
JKuaKocTed 1 TBEPABIX Tell. OOBsICHEHUE C OTIOPOH Ha TEXHOJIIOTUYECKYIO KapTy O
PYKOBOJICTBOM Tearora COXpaHeHus 00bEMATBEPIBIX TN, TEKYUECTH KHUIKOCTH (B
TOM YHCIIe, Pa3HUIBI B TEKYYECTH /IS pa3HBIX JKUIKOCTEH ), JaBICHHUS ra3a.

Habmionenue 3a mpoBeneHHEM OIBITOB, JEMOHCTPHUPYIOIIUX 3aBHCUMOCTD
JABJICHHSI BO3JyXa OT ero 00bEMa U HarpeBaHUs WM OXJIXKICHHS, U MX 00bsICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYCHUS.

AHanu3 mpu NOMOUIM [eJarora ¢ OMOPOM Ha NHUIAKTHYECKHM MaTepual
MPaKTUYECKUX CUTYallUi, CB3aHHBIX CO CBOMCTBAMU a30B, KUAKOCTEW M TBEPIBIX
Tel.




TenjioBbie
npoueccs (21
q)

Temneparypa. Cssa3e memnepamypoi
COCKOPOCMbIO MENJI08020 OBUNCEHUS YACTHUY.

Buytpennsis  sseprusi.  Cnocodwi
UsMeHeHUs BHYMpeEHHell oHepauu:
mennionepeoaua U cosepuienue padbomoi.

Buowr mennonepedauu: menionpogooHocms,
KOH8eKyusl, usnydenue.

KonuuecTBO TEIIOTHI.

VY nenbHas TEIII0EMKOCTh

BEILCCTRA. Tennoobmen u mennogoe
pasHosecue. Ypaguenue menniogozo banauca.

Ilnasnenue u omeepoesanue
Kpucmaiiudeckux  eewjecms. Y nenbHas
TeioTa TuaBieHus. [lapoobpasosanue u
KoHOeHcayus. Hcnapenue (MC). Kunenwme.
VYaensHass ~ Temiota — mapooOpa3oBaHUS.
3asucumocmv memnepamypvl KuneHus om
ammocgepnoeo  oagrenus.  BnaoicHocmu
6030yXxd.

DHeprus TOIUIMBA. Y AeTbHAS TeIIOTa
CrOpaHusl.

Hpunyunwl
osueameneli.

Men08020

ogucamens. Tennogvie Ogucamenu u
sawuma okpyoicaroujeti cpedvt (MC).

3axon coxpanenus u npespawjenus
sHepeuu 6 meniosvix npoyeccax (MC).

/Iemoucmpamm2

[IpaBuiia U3MEpEHUs TEMIIEPATYPHI.

1. Bujsl Temnornepenay.

2. OxJaxIeHue MpH COBEPIICHUN
padoThL.

3. HarpeBanue
COBEpIICHUH PaOOTHIBHEIITHUMU
CHJIAMU.

4. CpaBHEHHUE
TEMII0EMKOCTEN

pa6ombz meniosvlx

KIIT

npu

ObocHoBaHKE MO MOATOTOBIEHHOMY aITOPUTMY COBMECTHO C MEAArorom
IPaBUJI U3MEPEHUSATEMIIEPATYPHI.

CpaBHeHHE Pa3ITUYHBIX CIIOCOOOB M3MEPEHUS U IIIKaI TeMIIEPaTyphI.

Habnronenue 3a npoBeeHNEM OMBITOB, IEMOHCTPUPYIOIINX U3MEHEHNE
BHYTPEHHEH SHEPTUH TeJjia BPe3ysbTaTe TeIIonepeaadn U paboThl BHEIIHUX CHIL.

Habnronenue 3a npoBeneHNEM OIBITOB, 00CYXKIEHHE MPAKTUIECKUX
CUTYyaluH, IEMOHCTPUPYIOIUXPa3INIHbIE BUABI TEIUIONEPEAaYH: TEIIONPOBOJHOCTb,
KOHBEKIINIO, U3ITy4YEHHUE.

HccnenoBanue ¢ onopoii Ha TEXHOJIOIMYECKYIO KapTy IO PyKOBOACTBOM
nearora SBJICHUSATEINIOO0MEHA IIPY CMEIINBAaHUN XOJIOTHON U TOpsYeid BOIbI.

Habmronenue ycTaHOBIIGHUSI TETIJIOBOTO PABHOBECHST MEX Ty TOpSTUEH U
XOJIOZHOM BOJIOH.

Omnpenenenue npy MOMOIIY [Iearora KOIU4YeCTBa TeIJIOThI, TOJYyIEHHOTO
BOHOI;'I Ipu TEIUI000MEHE CHarpCTbiM METAJNIMYCCKUM HUIIUHIPOM.

Omnpenenenue 1o Tabnuie yaeabHON TeII0EMKOCTH BELLIECTBA.

PemieHre TUIOBBIX PacUETHBIX 3a4a4 B 1—2 AeiCTBUS ¢ OMOPOIM HA aNTOPUTM,
IpeaBapUTEIbHO pa300paHHBI COBMECTHO C MEAArOrOM, CBSA3aHHBIX C BHIYHMCICHUEM
KOJINYECTBA TEIUIOTHI ¥ TETUIOEMKOCTH TP TEIUIOOOMEHE.

Awnanuz Ipu 1nmoMouy mnegarora CI/ITyaHI/Iﬁ IMPAKTHYCCKOr'o MCIIOJIB30BaHUSA
TEIUIOBBIX CBOWCTB BELIECTB M MaTEPHAJIOB, HAIPUMED B LIEJISIX SHEProcOepesKeHHUS:
TEIUION30JIALUS, SHEPTOcOeperaroye KPhIi, TEPMOAKKYMYJIATOPHI U T. 1.

Habnronenue siBnenuii ucnapeHust 1 KOHIEHCALIUH.

Habmromenue 3a ncciiegoBanueM IMporecca HCIapeHust pa3IMYHbIX KUAKOCTEH.

OOBsicHEHHUE 10 ANTOPUTMY COBMECTHO C II€JaroroM sIBIICHUI UCTIApEHUs 1
KOHJIEHCALlMM HA OCHOBEATOMHO-MOJIEKYJISIPHOTO YUCHHS.

Hao6uroienue 1 00bsICHEHUE MTPoLiecca KUIIEHUS, B TOM YHCIIe 3aBUCUMOCTH
TEMIICPATYPLI KUTICHUA OTAAaBJICHHA.

Onpenenenue no TabJIMIE OTHOCUTENEHOM BIaYKHOCTH BO3-AyXa.

Habumonenue mporecca raBiaeHust KpUCTAUIMYECKOT0 BEIIECTBA, HAIIPUMED,
JbJa.

CpaBHEeHME 1O IUIaHY NpPH THOMOINM I€farora IpOLECCOB IJIaBJICHUS
KPUCTAIUTMYECKUX TEJW pa3MsrdeHus Py HarpeBaHUM aMOPQHBIX Tedl.

Onpenenenue 1Mo TabIuIe yASTbHONW TETUTOTHI IIJIABICHUS JIbA.

OOmBsicHeHHE IO CXeMe Mociie 00CYKISHHUS C TIelaroroM SBJICHUH IUIABICHUS
1 KpUCTAJUIN3alli Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHMS.

Pemenne THIIOBBIX pacu€THBIX 33/1a4 B 1—2 AeCTBUSA ¢ OMTOPOM Ha aITOPUTM,
IpeIBapUTEIbHO Pa300paHHbIM COBMECTHO C II€AaroroM, CBSI3aHHBIX C BBIYMCICHUEM
KOJINYECTBA TEILIOTHI B IIpolieccax TeIuIoNepeauy Ipy IUIaBIEHUN 1 KPUCTAJUIN3ALIH,




Pa3TNIHBIX BEIECTB.
5. HaOmroaeHne KMneHwus..
6. HaOmronenne
MOCTOSTHCTBA TEMIEPATYPBITIPH
[JIABJICHHH.
7. Mopenu TeTIIOBBIX IBUTATEIICH.
@ponmanvuule nabopamophsie
padomut uonvimol.

2.1. HaGmonenwe H3MEHEHUS
BHYTPEHHEH SHEPTUU Teja B pe3yjbTaTe
TeruIonepeaadd UpaboThl BHEITHUX CHIL.
HccnenoBanne sBICHHS TEIIOOOMEHA
[P CMEIIMBAHUU XOJOJHOW U ropsyeit

BO/IBI.

3. Onpedenenue KOIU4ecmea
menniomel, HNOIYYEHHO20 6000l  Npu
mennooomene c Hazpemuim
MEMAIu4eckum YUIUHOPOM.

4. Onpedenenue VOenbHOl
mennoémKkocmuseuecmed.

5. UccnenoBanue mporiecca
UCTIApEHHSI.

6. OnpeienieHre OTHOCUTEIIBHOM
BJIYKHOCTHBO3/IyXa.

7.  OmnpeneneHune  yAenbHOU
TEIUIOTHI TUTaBJICHUSIIB/IA.

UCTIAPCHUY W KOHJICHCAIUH.

AHanmu3 Tpy TOMOINM TIeJarora C OMOpPON Ha IUAAKTUYCCKUI Marepual
CUTyaIluil TMPaKTUYESCKOTO NMPUMCHCHUsS SIBJICHUN TUIABJICHHUS W KPHUCTAJLTU3AIUH,
HanpUMep, MOTYICHUE CBEPXUUCTHIX MAaTEPHAIIOB, CONIEBasl IPEIIKa U JIp.

AHan13 Mpu IOMOIIH Tienarora padboTsl U 00BICHEHNE TTPUHIINIIA TSHCTBHS
TEIIOBOTO JIBUTATENs. BhIUMCIIEHE KOMMYECTBA TEIUIOTHI, BHIICISIFOIIETOCS MPU
CrOpaHHU Pa3INYHbIX BUJOB TorutuBa, UKII/] nBurarens. OOCyxaeHHE COBMECTHO C
MEaroroM SKOJIOTHYECKUX TTOCIIEACTBUI HCIONB30BaHUS JIBUTATCICHBHYTPECHHETO
CTOpaHus, TEIUIOBBIX U THAPO3IeKTpocTaHnii (MC — 3KOIOTHS, XUMHS).




Pa3nen 7. DiieKTpu4ecKne U MATHUTHBIE

siByenust (37 1)

DJIeKT
puyeckue
3apsaabl.

3ap
sIsKeHHbIEe
Tesa U MX

B3aNMO
aeiicteue(7 1)

Onexmpuzayuss  men. JIBa  pona
SJIEKTPUUECKUX 3apsfoB. BzaumopeiicTBue
3aps>KEHHBIX TeI. 3axon Kynona
(3asucumocmsp Ccumbl  83aUMOOELCmEUs

3aPSIICEHHBIX el OMm BeNUYUHbL 3aps008 U
Paccmoanus mMexcoy menam,).

OneKTpUYeCcKoe ToJIE.

Hanpsoicénnocmo

anexmpuyeckozo noas. Ilpunyun

CYRepno3uyUUINEKMPUIecKux noaei (Ha

Kauecmeennom yposue). Hocumenu

INEKMPUUECKUX

3aps008.

Onemenmapnoiii 9NeKMpUYecKul

3apsad. Cmpoenue amoma. [IpoBOmHHUKH H

JIUDIICKTPUKH. 3akoH COXpaHEHUs
AIEKTPUIECKOTO 3apsiia.
/Iemoucmpamm2
1. DnekTpu3anus Tei.
2. JIBa pona
AEKTPUIECKUX 3apsI0B

MB3aMMOJICHCTBUE 3aPSDKEHHBIX TEJI.
3. YerpoiicTBo U eicTBHE
AIIEKTPOCKOTIA.
4. DnekTpocTaTHyecKas
WHAYKIIUS.
5. 3aKOH COXpaHeHUS
ANEKTPUIECKHUX 3aPSJIOB.
DpoumanvHrule 1abopamophvle
padomut uonvimol.
1. OnbITel 10 HAOJIIOAEHHIO
ANIEKTPU3AIUH TETUHAYKIUEH U IpU
CONPUKOCHOBECHHH.

Habumoienne 3a mpoBeieHHEM OTIBITOB IO IEKTPU3AIIUH TE IIPH
COTIPUKOCHOBEHUH M WHAyKIWeH. HaGmronenne n oObsCHEHNE C OTIOPOi Ha
MUIAKTUYECKUA MaTepuall B3auMOJACUCTBUS OAHOUMEHHOU PAa3HOUMEHHO
3apsHKEHHBIX TEI.

OOBscHEHUE MTPH MTOMOIIIH TIeIarora MPUHIIKIA EHCTBHSI DIIEKTPOCKOIIA.

OOBsCHEHUE COBMECTHO C TEAAroroM SIBJICHUN 3JICKTPU3AIUU TIPH
CONPUKOCHOBEHUH TeJI MUHIYKITUEH C UCTIONH30BAHUEM 3HAHUU O HOCUTEISIX
ANEKTPUIECKHX 3aPAI0B B BEIIECTBE.

Pacmo3naBanme u OOBACHEHHE TIO CXEME COBMECTHO C TIEAaroroMm
SIBJICHUM 3JEKTPU3alUUB OBCEIHEBHOM KU3HU.

Habnronenue n 00bsicHEeHHE € OTIOPO HA TEXHOJIIOTHUECKYIO KapTy OIBITOB,
WLTIOCTPUPYOIINX 3aKOHCOXPAHEHUS DIIEKTPHUECKOTO 3apsia.

Habumroienue ompITOB IO MOJISTMPOBAHUIO CHIIOBBIX JIMHAN SJIEKTPHUECKOTO
OIS

HccnenoBanue moa pykKoBOJICTBOM IeJarora JAEHCTBUS 3NEKTPUUECKOTO
MOJIT HA TIPOBOJHUKHA WIUDIIEKTPUKU




IMocToAHHDBINH
JIEKTPUYECKH
iToxk (17 q)

OneKTpuyecKuit TOK. Yenosua
CYUjecmeo8anust  dJIeKmpuiecKkozo  Mmoka.
HcToyHnuKky IOCTOSIHHOTO ToKa. JlelcTBus
BIEKTPUUECKOTO TOKa (TerutoBoe,
XUMUYECKOE, MAarHUTHOE). OJaexmpuyecKuil
MOK8 HCUOKOCAX U 2A3aX.

PaboTta 1 MOIIIHOCTH DIEKTPHUECKOTO

TOKa. 3akon Licoyna—/lenya.
Onexmpuueckue yenu u nompedumenu
INEKMPULECKOU IHepeuu 8 Ovimy.
DnekTpudecKas eI, Cuna TOKa.
OnexTpuyeckoe HarpspKeHHe.
ConpoTuBieHHE TPOBOJHUKA.  YOeibHOe

conpomuenenue eewjecmea. 3akoH Oma mmns
yuactka uenu. IlocmemoBatenbHoe U
napajieIbHOE COEAMHEHHE IPOBOJHUKOB.
Kopomxkoe 3amvixanue.
ij,’Moncmpamm2
1. IIpOBOJHUKH U IUDJIEKTPUKU.
2. MonenvupoBaHue
CHJIOBBIX JII/IHI/II\/'ISJ]CKTpI/I‘IeCKOFO T10JI.
3. UcTOYHMKY HOCTOSTHHOTO TOKA.
4. JIefcTBUS SIIEKTPUUECKOTO
TOKA.
5. DneKTpHUYECKUIl TOK B
SKUJIKOCTH.
6. ["a30BbIi1 pa3ps.
7. I3mepenue cuiibl TOKa
aMIepMeTPOM.
8. I3smepeHue 3JIeKTpUYECKOTO
HaIpsKCHUABOJIBTMETPOM.
9. Peocrat u Marazux
CONPOTHUBJICHUI.
@Dponmanvhsie 1abopamophsle
padomul uonvimoi.
JHccnenoBanue neiictus
3JIEKTPUUECKOTO MOJII HAIPOBOJHUKH U
JIABJIEKTPUKU.

Habnronenue pa3nniHbIX BUIOB JEHCTBUS SJICKTPUUECKOTO TOKA U
00HapyKeHHEe COBMECTHO CIIEaroroM 3TUX BUIOB JCHCTBHS B IOBCEIHEBHON
JKU3HU.

COopka 1o cxeMe U UCHBITAHUE [T0JT KOHTPOJIEM Mearora 3J1eKTPHYecKOn
LENH TOCTOSTHHOTO ToKa. Habmoaenue 3a jeMoHcTpaed H3MepeHHst CHIIbI TOKa
aMIIEPMETPOM.

Habnronenue 3a neMoHCTpanue N3MEPeHNs IEKTPHUUECKOI0 HAIIPSKEHUS
BOJIETMETPOM.

[IpoBenenne w©  OOBSACHEHHWE TIpM TOMOIIM  YYHWTENS  OMBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTHBICHHS IPOBOIHUKA OT
€ro JUTUHBI, IUTOLAAN MOTIEPEYHOr0 CEYeHN U MaTepHaa.

HaGuronenue 3a neMoHCTpalmell UCCIeI0BaHMs 3aBUCUMOCTH CHJIBI TOKA,
MIPOTEKAIOUIETO YepE3 PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA M HANpPSDKEHHA HA
pe3ucTope.

bazoBble mpenacTaBieHUs O TpaBWIIaX CIOXKEHUS HANpPsKEHUM Npu
MOCIIEA0BATEIEHOM COETMHEHUH IBYX PE3HCTOPOB.

baszoBble npeacTaBaeHns 0 MpaBWIIax JUIsl CUIIBI TOKA MIPH MapauIeIbHOM
COCIIMHEHUH Pe3uCTOpoB. HabmtoeHne 1eMOHCTpaIMY TIeIarora 0 CUTYyaIusx
MOCIIEA0BATENILHOTO M NapalIeIbHOT0COETMHEHHSI TIPOBOTHUKOB B JIOMAIIIHUX
UIEKTPUIECKHX CETSAX.

Pemenne THUNOBBIX pacu€THBIX 3a7ad B 1—2 AelCTBUS C OMOpPOil Ha
QIrOpUTM, TIPENBAPUTEIHLHO  PAa300paHHBI COBMECTHO C  IEJaroromM ¢
UCTIOJIb30BaHuEM 3akoHa OMa U hopMys pacdéra JIEKTPHYECKOTO COMPOTUBIICHUS
MIPH MOCJIEA0BATENIBHOM H MAapAJUIEIbHOM COSMHEHUH TIPOBOJHUKOB.

Onpenenenue ¢ OMOpPOM Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM
nefarora padoThl 3JEKTPHUUECKOTO TOKA, IPOTEKAOIIETO Yepe3 PE3UCTOP.

OnpeneneHne ¢ ONOpoH Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOACTBOM
MeAarora MOIIHOCTHAIEKTPUYECKOTO TOKa,

BBIENIsIEMON  Ha pe3uctope. Habmronenue 3a nccienoBaHueM
3aBHCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HanpsbKeHus Ha Hel. OnpenencHue ¢
OIOPOIi Ha TEXHOJIOTUYECKYIO KapTy Mo pyKoBoacTBOM rneaarora KITJ
HarpesaTtens. Habmoienue 3a nccinenqoBaaneM npeodpa3zoBaHus SHEPTHH MIPH
noabpéMe rpysa anekrpoasurareneM. O0bsSICHEHUE MOCTIE PACCYKACHUS € TeJarorom
U COCTaBJICHHE IJIaHA-KOHCIEKTa YCTPOMCTBA HIIPUHIIUIIA AEHCTBUS TOMAIIHUX
3JIEKTPOHArPEBATENbHBIX IPUOOPOB.

OO0BsacHeHue 1Mocie PacCyKISHHS C TIEAaroroM U COCTaBIICHHUE TIaHa-
KOHCIEKTa MPUYHH KOPOTKOTO3aMbIKaH!s U PUHIUIA JEHCTBHS IIIaBKUX
MIpEIOXPAHUTENEH.




.COopka u mpoBepka paboThI
AIIEKTPUIECKOH IIEMUTIOCTOSHHOTO TOKA.
JM3mepenue u peryupoBaHUe CHIBI
TOKa.
. I3Mepenue u perynupoBaHue
HaANPSHKEHUS.
Hccnedosanue 3asucumocmu  cuvl
moKa, uoywezo uepes pe3uUcmop, om
CONPOMUBNEHUSA PE3UCTNOPA U HANPANCEHUSL.

.Onvimei, OoeMoHCmpupyiouue,
3a8ucumMocmo 9/1eKMPULECKO20
CONnpOMuUBNEeHUs NPOBOOHUKAOM €20 ONIUHbI,
niowaou  NONepeyHoeo  CceveHus U
Mmamepuana.

dlposepka  npasuna  cnoscenus
HANPAJICEHULl  NpU  NOCIe008ameNbHOM
CcoeOuHeHUU 08YXPe3UCMOopPOs.

dlposepka npasuna ons cunvt moxa

npu napanierbHoM coeouHeHuu
Ppe3ucmopos.
.Onpenenenne paboTsI

ANIEKTPUYECKOTO TOKA, HIYIIEro uepes
pe3ucTop.

0. Ormpenenenue MOII[HOCTH
JJIEKTPUYECKOI0 TOKA, BBIJCIIACMOM Ha
pesucrope.

1. HccrnenoBaHue 3aBHCHMOCTH
CWJIBI TOKA, WAYIIETO Yepe3 JaMIIOYKy, OT
HaIpsDKEHUS Ha HEl.

Onpeoenenue KIIJ] nacpesamens.

PemieHre THMOBBIX pacu€THBIX 3afad B 1—2 NEHCTBHUS C ONOPOM Ha
NTOPUTM, TIPEIBAPUTEITHHOPA300PAHHBIN COBMECTHO C MIEAArOTOM C
HCIONb30BaHueM 3akoHa Jlxxoyns—IJleHna.

Habumroienie BO3HUKHOBEHHS SIIEKTPUIECKOTO TOKA B KUAKOCTH.




MarHurTHbIe
siBjieHus (6

)

TTocTosiHHBIE MAaTHUTHI.
BzanmoneiicTBHE MOCTOSHHBIX MAarHUTOB.
Maenumnoe none.

Mazcnummnoe none 3emau u e2o
3navenue 0a dcusnu Ha 3emie. Onvim
Opcmeda. Machumnoenone 31eKmpuiecKo2o
moka. Ilpumenenue snexmpomazHumos 8
mexHuke. [leticmeue MazHumHo20 NoJjisi Ha
NPOBOOHUK C MOKOM.

Dnexmpoodsuzamens NOCMOSHHO20
moxa. Ucnonvzosanue
anekmpoosucamernell 8 MexXHUYecKux
ycmpoticmeax u Ha mpascnopme.

ij,’Moncmpamm2
1. B3anMmoaeicTBIE TOCTOSHHBIX
MarHHUTOB.
2. MopenupoBanue
HEBO3MOXXHOCTHPA3/ICICHHUS ITOJTIOCOB

MAarHuTa.
3. MogenupoBanue
MarHUTHBIX MOJIEUIIOCTOSHHBIX
MarHuTOB.

4. OnsIT Opcrena.

5. MarauTHOE 110JI€ TOKA.
DIIeKTPOMarHuT.

6. JleiicTBHE MarHUTHOTO TOJISI
Ha MIPOBOJHUK CTOKOM.

7. DIEKTPOABUTATEITH
IIOCTOSIHHOI'O TOKA.

DpoumanvHrule 1abopamophvie
pabomwt uonvimel.

MHccaenoBanue MarHUTHOTO
B3aMMOJCHCTBUSIIOCTOSHHBIX MAarHUTOB.

.I/I3yquHe MAarimuTHOT' O T10JI4
ITIOCTOAHHBIX MardmuToB HpI/I nux
00BEIMHEHUY ¥ Pa3/ICIICHHN.

Hccaenopanme JIEHCTBHS
JJICKTPUIECKOTO TOKAa HAa MAarHUTHYIO

Hccnenopanue noj pyKoBOACTBOM IIEJArora MarHUTHOrO B3aUMOJCHCTBUS
MIOCTOSIHHBIX MarHuTOB. 3yueHune ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy MOJ
PYKOBOJICTBOM TEJarora MarHuTHOTO MOJISITIOCTOSTHHBIX MATHUTOB TIPU UX
00BeAMHEHNH U Pa3feIICHUM.

Habumoenne 3a mpoBeI€HNEM OIBITOB 110 BH3YyaTH3AIIH OIS
MOCTOSIHHBIX MarHuTOB. 3y4ueHue noj pyKoBOJICTBOM IIEAarora siBlIeHus
HaMarHU4YUBaHUS BEIICCTBA.

HccnenoBanue COBMECTHO C MENAroroM IEUCTBUS SJEKTPUUECKOTO TOKA Ha
MarHuTHYIO cTpesiky. HaOmronenue 3a mpoBeCHUEM OIBITOB, IEMOHCTPHPYIOIIUX
3aBUCUMOCTh CHJIBI B3aUMOJICUCTBHUSIKATYIIIKK C TOKOM M MarHuTa OT CHJIBI U
HaIlpaBJICHUs TOKA B KATYIIKE.

AHanu3 npy NOMOILIU MeNarora CUTyaluil NpakTUYECKOrO MPUMEHEHUS
AJIEKTPOMArHUTOB (BOBITOBBIX TEXHUUECKUX YCTPOMCTBAX, IPOMBINIICHHOCTH,
MEITUITIHE).

N3yuenue ¢ onopoil Ha TEXHOJOTUYECKYIO KapTy MO PyKOBOJICTBOM
nejarora JeHCTBUS MAarHUTHOTOTIONS Ha MPOBOJIHUK C TOKOM.

H3ydenue c onopoil Ha AUAAKTUUECKU MaTepUall AE€HCTBUS
anekTpoaBuratens. M3amepenue coBmectHo ¢ neparorom KITJ]
3JIEKTPOJBUTATEILHON YCTAHOBKH.

bazoBbie mpenacTaBiaeHU O Pa3IMIHBIX IPUMEHEHUSAX dIIEKTPOABUTATEICH
(TpaHCnOpT, OBITOBBICYCTPOICTBA H AP.).




CTpEJIKY.

.OmbITHI, JEMOHCTPUPYIOIIHE
3aBHCUMOCTb CWJIBl  B3aMMOJICHCTBUSA
KaTYUIK{A C TOKOM M MarHuTa OT CHJIbI TOKa
Y HAaIIPABJICHUSI TOKA B KATYIIIKE.

JM3yyenue AercTBUS MarHUTHOTO
TIOJISI Ha TIPOBOJTHUK C TOKOM.

Koucmpyuposanue u uzyuenue
pabomul 31eKMPoOsUaAMeIs.

M3mepenue KITJ
ANEKTPOJBUTATEIbHON YCTAHOBKHU.

JJIeKTpOMAarH
UTHasi
uHAYKIus (4
1)

Onvimel  @apades.
AHenenue 21exmpomacHumHou
UHOYKYUU. Ilpasuno Jlenya.
Onexmpoeenepamop. Cnocodvl  nonyuenus
NEeKMPU4ecKoll SHepauu. DNEKTPOCTAHIINN Ha
BO300HOBIISIEMBIX UICTOUYHUKAX YHEPTHUH.
Jemoncmpayuu?

1. Uccnenosanue

SIBJICHUSI DJIEKTPOMArHUTHOM MHTYKITHH.
2. OnbiTer Dapamest.

3. 3aBUCUMOCTb
HampaBJIeHUS] WHIYKIIMOHHOTOTOKA OT
YCJIOBUM €ro BO3HUKHOBEHHMUSI.

4. DIEeKTpOreHepaTop
MTOCTOSTHHOTO TOKa.

Dponmanvnvle nabopamophsie
padomut uonvimol.

1. OmpITBI TIO WCCIICIOBAHUIO
SIBIICHUS DJIEKTPOMATHUTHOW WHIYKITUH:
HCCIEAOBAHUE U3MEHEHMM 3HAUYCHUS U
HaIpaBJCHUs] UHAYKIIMOHHOT'O TOKa.

IIpoBenenue COBMECTHO C MEAATOTOM OIBITOB MO UCCIEAOBAHUIO SIBIEHUA
ANEKTPOMArHUTHOMMHAYKINU: UCCIEAOBAaHUE U3MECHEHUN 3HAYCHUS U HAIIPABJICHUS
WHJIYKIIMIOHHOT'O TOKa

Pe3epBHoe Bpems (3 u)




8 KJIACC (102 u)

Tem OcHoBHOe coJepxaHune OcHOBHbIE BU/IbI
aTHYecKui JesiTeIbHOCTH
0J10K, TEMa yJamuxcsi(Ha ypoBHe
Y4eOHBbIX el CTBHIl)
Pa3nen 8. Mexannueckue sisjienns (40 u)

MexaHnu4ieck Mexaanueckoe JIBIOKCHHE. AHanu3 ¢ TOMOIIIBIO TIeIarora v 00CYXAeHNE Pa3TUIHBIX IPUMEPOB
oeBH:KeHUe Marepuanpaas Touka. Cucrema oTCU€ra. | MEXaHUYECKOTO ABIKeHUSI. OOCYKIeHINEe COBMECTHO C IEJaroroM IPpaHuIl
U c1oco0bl OTHOCHUTENBHOCTH MEXaHUYECKOTO | MPUMEHUMOCTH MOJCIIU «MaTepruaIbHas TOUKay.

€ro onMCaHusl
(10 v)

NIBIDKEHUS. PaBHOMEpHOE MPSIMOIWHEHHOE
IBWOKEeHHE. HepasHomepHoe npsamonunelnoe
osuxcenue.  CpemHsii U MeHOBEHHAS
cKOpocmb  mena  Npu  HepagHOMEPHOM
osudiICeHUl.
YckopeHue.
Pasnoyckopennoe
npAMONUHEliHoe — 08UdCEHUE.
nanenue. Onvimol [ anunes.
Pasnomepnoe oguoiceHue no
okpyscrocmu.  Ilepuod  u  wacmoma
obpawenus. Jlunelnas u y2n06as cKopocmu.
Llenmpocmpemumenvroe yckopeHue.
Hemoncmpayuu
1. HabmrogeHne MeXaHU4IeCKOTO
JIBUKCHHS TEJIa OTHOCHUTEIHLHO Pa3HBIX
TeJl OTCYETA.
2. CpaBHeHHE nyTei u
TPACKTOPHHA JBWKEHUS OJJHOTO U TOTO
)K€ Tella OTHOCUTENBHO pa3HbIX Tell

CBoOoxHOe

Omnwucanne nocie 00CYKJICHUS C IeIaroroM MEXaHUYECKOTO JIBHIKEHUS
pasu4HBIMU criocoOamu(ypaBHEeHHUE, TabnuIa, Tpaguk).

AHanu3 noxg PYKOBOJCTBOM

JKU3HEHHBIX CUTyalui, B KOTOPBIX
OTHOCHUTEIILHOCTh MEXaHUYECKOT'O JIBHXKCHMSL.

Habnronenne MexaHMYeCKOTO JBIKEHHS Tella OTHOCUTEILHO Pa3HbIX Tel
OTCUéTa.

CpaBHeHuHe ITyTel U TPAeKTOPHUIl IBIKEHHSI C OTIOPO Ha TEXHOJIOTMYECKYIO
KapTy HOJ pyKOBOJCTBOMIIEIArora OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
Tel OTCYETa.

AHanmu3 ¢ ToMOIIbl0 Tefarora Tekcrta [amuness 00 OTHOCHTENBHOCTH
JIBWKEHHMST; BBHITIOJTHEHNE 33JJaHUIUTIO TEKCTY (CMBICIIOBOE YTEHUE).

[Ipocreiimne BbMUCIEHHS MO 00paslly CpeJHEH CKOPOCTU CKOJBKEHHS
OpycKka WM IBM)KEHUS IIAPUKAIo HAKJIOHHOH MJIOCKOCTH.

AHamu3 W OOCYXJeHHEe C ONOpOH Ha TEXHOJIOTHYECKYI0 KapTy TIOA
PYKOBOJCTBOM Tearora crocoOoB MpHOIMKEHHOTO ONpEAEIeHUs] MIHOBEHHOW
CKOPOCTH.

OnpeneneHne TMocie pacCyXIEHHs C TEAaroroM IO CXeMe CKOpPOCTH
paBHOMEPHOTO JIBWKEHHS (IIapuka B KUAKOCTH, MOJETH DIEKTPHYECKOTO
aBTOMOOMJIA U T. I.).

neaarora
IIPOSABIIACTCA

OTCUéTa. OnpenesneHne COBMECTHO C IE€JAaroroM IyTH, NMPONAEHHOrO 3a JaHHBIN
3. U3MepeHre  CKOPOCTH U | IPOMEKYTOK BPEMEHH, M CKOPOCTH Teja MO TpaduKy 3aBHCHMOCTH IyTH

YCKOPCHUA HpﬂMOJ’IHHCﬁHOFO pPaBHOMEPHOI'O ABMXKCHHUA OT BPDEMCHU.

JBUDKEHHUSL. HauvanbHble npeacraBieHHe O NOpUHOMNAX — JACHCTBHA — HpUOOPOB,
4. VccnenoBaHue HU3MEPSIOIINX CKOPOCTH (CITUIOMETPOR).

MPU3HAKOB PaBHOYCKOPEHHOTO IIpocreiimuye BblUMCICHUS 1O o00paslly IIyTM M CKOPOCTH IIpU




JIBUOKECHUSA.

5. HaOmroaenue ABMOKEHUS Teja
0 OKPYKHOCTH.

6. HaOmrogenne MexaHHYECKUX
SIBJICHUM, TIPOUCXOAIINX B CHCTEME
OoTCuéTa

«Tenexka» npu eé
paBHOMEPHOM M YCKOPEHHOM JBW)KEHUU
OTHOCHUTEJILHO KaOUHeTa (PU3UKHU.

Dponumanvhole aabopamopnvle
padomut uonvinol.

1. Koncmpyuposanue mpaxma

o pazeowa u oanvHeliule2o
PABHOMEPHO20 OBUINCEHUS UWAPUKA UTU
menedxtcKu.

2. Onpenenenue cpenHei

CKOPOCTH CKOJNBXEHHs Opycka win
JBIWKEHHS IIapuKa II0 HAKJIOHHOM
IUIOCKOCTH.

OnpeneneHue yCKOPEHUs Tena
Ipd  PaBHOYCKOPEHHOM JIBIDKCHHH
HaAKJIOHHOM IIJIOCKOCTH.

4. UccnegoBanne 3aBUCHMOCTH
MyTH oT BpEMEHU npu
PaBHOYCKOPEHHOM IBWKEHUN  0e3
HayaJbHOU CKOPOCTH.

3. Ilpogsepxa ecunome3svi: ecnu
npU PAasHOYCKOPEHHOM O8udicenul bOe3
HAYAIbHOU CKOPOCMU NYyMU OMHOCANCA
KaKp}la Heuemmulx quces, mo
coomeemcmeyrowyue

NPOMENCYMKUBDEMEHU O0OUHAKOBBL.TIO

PaBHOYCKOPEHHOM IIPSIMOJIMHEHHOM JIBUXKEHUU Tela.

OmnpeneneHne COBMECTHO € IENAaroroM NPOHAEHHOIO IyTH U YCKOPEHUS
OBIDKEHHUsI Telda 1O TpaguKy 3aBHCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
IPSAMOJMHEHHOIO IBHKECHUS TeJla OT BPEMEHU.

Omnpenenenue ¢ MOMOIIBIO IEAArora YCKOPeHUs Tella Py PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOMIITOCKOCTH.

H3mepenue 1o cxeme 1ocje paccyAeHUs ¢ IeJaroroM Nepuoia U 4acToThl
oOpalieHus Tena 0 OKPYKHOCTH.

Omnpenenenne HaxXOXACHUS TIOJ PYKOBOACTBOM IeJarora CKOPOCTH
PaBHOMEPHOTO JBMKEHHSI TEJANo OKPYKHOCTH.

Pemenne TuUMOBBIX pacu€THBIX 3amad B 1—2 nmEHCTBUS C OmMOpoil Ha
AITOPUTM, IPEABAPUTEIBHO Pa300paHHBIA COBMECTHO C IIEIarOroM Ha OIlpeesicHHe
KMHEMAaTUYCCKUX XapaKTECPUCTHUK MEXaHNYCCKOI'0 ABVIKCHUA Pa3/IMUHBIX BUIOB.

Pacrio3znaBanue u npuOMIKEHHOE OMTMCAHKE TI0 00pa3Iy Mmociie 00CyKIeHUs
C [1€ar0roM pas3IMyHbIX BUI0B MEXaHUYIECKOr0 ABHKECHUS B IPUPOJIE U TEXHUKE (HA
nmpuMepax CBOOOIHO MAJAIONIUX TEJ, JBHXKEHUS >KMBOTHBIX, HEOCCHBIX Te,
TPAHCHOPTHBIX CPECTB U Jp.).




B3aumopaeicTB
ueren (20 v)

IlepBriii 3akoH HproTona. Bropoi
3akoH Herotona. Tpetuit 3axkoH HproToHa.
Ipunyuncynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna
MPpeHUs: Cuna mpeHusi CKOJbI*CEHUS, CUNd
mpeHusi noKos, Opyaue UObL MPeHUsl.

Cuna TSKeCTU U 3aKOH BCEMUPHOIO

TATOTCHUSI. Yckopenne CBOOOTHOTO
najieHus.  J{euoicenue  niamem  GOKpye
Connya (MC). Ilepsas  kocmuueckas

ckopocmb. Hesecomocmo u nepezpy3xu.
PaBHOBecue MaTepHUanbHOM TOUYKH.
Abconomno meépooe meno. Pasnosecue
meépooeo mena ¢ 3AKPEnIéHHOl OCbIo
spawenus.  MomeHT  cuibl.  [lenmp
mscecmu.
Hemoncmpayuu
1. 3aBUCUMOCTb YCKOPEHUS
TeJa OT MacChITENa U IEUCTBYIOIIEN
Ha HETO CUJIBI.
2. HaGmronenue paBeHCTBa
MIPUB3aUMOJICUCTBUU TEII.
3. IsmeHeHue Beca Tea pu
YCKOPEHHOMIBHXKEHUH.
DpoHTAJIbHbIE
JadopaTopHble pad0oThI HONBITHI.

CHIJI

1. MccaenoBaHue 3aBHCHUMOCTH
CHUJIbI TpeHI/ISI CKOJIBJ)KCHHUA OT CHJIIBL
HOPMAaJTLHOTOIaBJICHUS.

2. Onpenenenne
KOA(pPUITUEHTA TPEHUS CKOJIBKCHHSL.

Habmonenune n 00CyXeHre COBMECTHO C TIEJarOrOM OIBITOB C ABM)KEHHUEM
TeJa MPH YMEHBIIEHUH BIUSHUS IPYTHX TEIl, MPEMSATCTBYIONINX JABIKEHUIO.

AHanmu3 Mo cxeMe IOCNe PACCYXACHUS C IemaroroM Tekcta [amumes c
ONHMCAaHUEM MBICICHHOTO SKCIICPHUMEHTa, OOOCHOBBIBAIONICTO 3aKOH WHEPIIHH;
BBITIOJTHEHHE 33JJaHUN TI0 TEKCTY (CMBICIIOBOE UTEHHE).

OO6cyxneHne o[ PYKOBOJICTBOM TI€Iarora BO3MOYKHOCTH BBITIOJTHEHUS
3aKO0HA UHEPLUHU B Pa3IUYHBIX CUCTEMAaX OTCUETA.

HaGOmronenne u 00CYXJEHHE COBMECTHO C TIEaroroM MEXaHHYECKUX
SBIICHUH, MPOUCXOMSIIINX BcHUCcTeMe OTCU€Ta «Tenexka» mpu e€ paBHO-MEPHOM U
YCKOPEHHOM JIBHYKEHUH OTHOCUTEIILHO KaOMHETaPU3UKY.

HelicTBUA € BEKTOpaMH CHJI: BBIIOJHEHUE 33JaHUM IO CIIOXKEHUIO U]
BBIYUTAHUIO BEKTOPOB.

HaGmonenne 3a mpoBeeHNEM OMBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTh
YCKOPEHHS Tella OT MPUJI0KEHHOM K HEMY CHIIBI 1 MacCHI Tea.

AHanmn3 W OOBACHEHHE C ONOpPOM Ha TEXHOJOTHYECKYIO0 KapTy TIOf
PYKOBOJCTBOM TI€JIarora sSIBJICHUH ¢ UCTIOIh30BAaHUEM BTOPOTO 3aKoHa HpioTOHA.

Pemenne TumoBhIX pacu€THBIX 3amad B 1—2 peiicTBus ¢ Omopoil Ha
IrOPUTM, TPEIBAPUTEIBLHO  Pa300paHHBIA  COBMECTHO C  IIEIAroromM ¢
KCIIOJIb30BAaHUEM BTOPOTO 3aKkoHAa HBIOTOHA U TTpaBMIIa CIIOKEHHSI CHIL.

OnpeneneHne COBMECTHO € TIEIaroroM KECTKOCTH TIPY>KHUHBL.

AHanu3 CUTyaIuii ¢ Omopoi Ha TEXHOJIOTHYECKYIO KapTy MOJI PyKOBOACTBOM
nejarora, B KOTOPBIX HAONOJatoTCsl ynpyrue aedopmanuu, U ux oObsICHEHHE C
WCTIONb30BaHNEM 3aKoHa ['yka.

Pemenne TumoBhIX pacu€THBIX 3amady B 1—2 geiicTBus ¢ omopoi Ha
aNTOPUTM, TIPEIBAPUTEIILHO  Pa300paHHBIE COBMECTHO C  TIEAaroroM ¢
MCIIONb30BaHNEM 3aKkoHa ['yka.

UccnemoBanne Tmpy TMOMOIIM TENarora 3aBUCHMOCTH — CHIIBI
CKOJILXKEHUSI OT CHJIBI HOpPMaJbHOTO naBieHus. CoBMeECTHOE
pe3yabTaTOB UCCIIEOBAHUSI.

OrnpezeneHre N0 KOHTPOJIEM IeJarora ¢ Oopoi Ha KOHCIEKT
KO3 UITMEHTA TPEHUS CKOIBbKEHUs. VI3MepeHne ¢ TTOMOIIBIO TeIarora CHiIbl
TpEHUSA TOKOS.

PemeHre THNOBBIX pacdéTHBIX 3a7ad B 1—2 NEHCTBHS C OMOPOM Ha
ITOPUTM, TIPEABAPUTENHLHOPA300PAHHBIA COBMECTHO C TEJIarOroM C
UCTIOJIb30BaHHEM (POPMYJIBI JIJISl CHITBI TPEHUS CKOJIBXKECHHUS. AHAIIU3 TI0 CXEeMe
MOCJIE PACCY)KJICHUS TIeJarora O JIBIDKEHUW TEl TOJIBKO IOJ JCHCTBHEM CHIIBI

TpEHUs
o0CyXXICHHE




3. Onpenaenenue KECTKOCTH
OPYXKUHBI.

TSDKECTH —
CBOOOIHOTO maaenns. OObsICHEHNE MTO/T PYKOBOJCTBOM
nefarora He3aBUCUMOCTH YCKOPEHHs CBOOOTHOTO MaZeHus! OT MacChITENA.

OreHka COBMECTHO € TIEJaroroM BEJTMYMHBI CHUITBI TATOTEHHUS, IEHCTBYIOIIEH
MEXIy ABYMS TeJIaMH (JUTSIPa3HBIX MacC).

AHanu3 ¢ OIopod Ha IUAAKTUYECKUN MaTepuan IBIKEHHSI HEOECHBIX Tel
0[] ACHCTBUEM CHJIBITATOTEHUS (C UCIIOIB30BAHNUEM JIOIIOJHUTEIbHBIX HCTOYHUKOB
WHPOPMAIIH).

Pemrenne THTIOBBIX pacuéTHBIX 3agad B 1—2 melcTBHS ¢ omopoi Ha
ITOPUTM, MPEABAPUTEIBHO  PAa300paHHBI COBMECTHO C IEAAaroroM ¢
WCTIOJI30BaHUEM 3aKOHa BCEMUPHOTO TATOTEHUS W (POpMyIBI Al pacdéra CHIIBI
TSKECTH.

Habnronenue u obcyxaeHue ¢ MOMOIIBIO TI€arora OnbITOB 110 U3MEHEHHIO
Beca Tejia MpU YCKOPEHHOMIBUKEHHU.

AHanu3 C MOMOIIBIO IEAarora ycjioBUH BO3HHMKHOBEHHS HEBECOMOCTH U
MePerpy3KH.

Pemenne THMOBBIX pacdETHBIX 3a7ad B 1—2 nmeHCTBHS C OMOpoil Ha
ANTOPHUTM, TPe/IBAPUTENFHOPAa300paHHbBII COBMECTHO C MEJaroroM Ha OIMpeaeTIeHue
BECa TCJjia B pa3JIM4YHbIX YCIIOBUAX.

AHanu3 ¢ ONOpOi Ha TEXHOJOTHYECKYIO KapTy I0JI PyKOBOJICTBOM
nefarora Cuj, ACHCTBYIOIIMX HATEJNIO, HOKOsIEecs Ha OIope.

Onpenenenne ¢ TOMOIIBIO NIEAArora HEeHTPa TSHKECTH Pa3IMyHBIX Tell.




3aKoHbI
COXpaHeHn
s1(10 v)

Nmnynsc Tena. Hsmenenue
umnyavca.  Hunyasc cul. 3akoH
COXpaHEHUs UMITyJbCa. PeaktnBHOE
nexenne (MC).

MexaHnngeckas pabora u
MOIMHOCTE.  Pabora  cmi  TsOKecTH,

ynpyeocmu, mpenusa. Cea3p IHepeuu u
pabompl. lloTeHuManpHas SHEpPrus Tena,
MOJHATOTO HAJ TOBEPXHOCTHIO 3EMIIM.
Tomenyuanvnasn 9HepausL corcamoti
npyacunvl. Kunetnueckas sneprusi. Teopema

0 KUHemu4ecKkou oHepeUuu. 3aKkoH
COXpaHEHUSI MEXaHUYECKOU PHEPTUU.
Hemoncmpayuu
1. Ilepengaua ummnynbca npu
B3aMMOIECHCTBUUTEN.

2. IlpeoGpazoBanus
SHEPTUU NPHUB3AUMOACHCTBHUHU TEIN.

3. CoxpaHeHHe UMITyJIbca IPU
HEYNPYTrOMB3auMO/IEHCTBHH.

4. CoxpaHEHHE MMITyJIbCa IPH
a0COIIOTHOYIIPYTOM B3aHMMO/ICHCTBHU.

5. HaGmromenne peakTHBHOTO
JBIKEHHSL.

6. CoxpaHEeHHE MEXaHUYECKOI
SHEPTUU MPUCBOOOTHOM MaICHHH.

7. CoxpaHeHHE MEXaHHYECKOU
SHEPruy NPUIBIKEHUH Teja MOJ
JIEHCTBAEM IIPYKUHBI.

@ponmanvhvie 1adopamopusle
padomol uonvimel.

1. Onpenenenne pabOTHI CHITBI
TPEHHUSI TIPH PaBHOMEPHOM JIBHXKCHUU
TeJNa 10 TOPU30HTAIIEHON IOBEPXHOCTH.

2. Omnpepnenenue pabOTHI CHIIBI
YOPYrOCTH TIpU IOABEME TIpy3a C
WCTIONB30BaHUEM  HETOABIKHOTO H
IMOIBMYKHOT'O OJIOKOB.

HaGmomenne w = oOcykIeHWe C  TIOMOIIBIO  II€Iarora  OIBITOB,
JNEMOHCTPHUPYIOIINX Tepeady HWMITyJIbca TPH B3aWMOJECWCTBUU Tel, 3aKOH
COXpaHEeHHUs UMITYJbCa MPU a0COMIOTHO YIPYTOM U HEYTIPYTOMB3aUMOACHCTBHHU TEI.

Habntonenne neMoHcTpauy mnejarora CUTyaludid B OKpPYKArolei KHU3HU C
WCTIOJIb30BAaHIEM 3aKOHA COXPAHEHHS UMITYIbCA.

Pacrio3znaBanme ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM
resiarora sIBJICHUsT pEaKTHBHOTO IBIDKEHHS B Ipupoe U Texauke (MC — Ouosorus).

[IpumMeHeHrEe COBMECTHO C MEAaroroM 3aKOHa COXPaHEHHs MMITyJbca s
pacuéra pe3yibTaTOB B3aWMOJEHUCTBUS Tel (Ha mTpuMepax HEyIpyroro
B3aMMOJICHCTBUS, YIIPYTOTO IIEHTPAIIEHOTO B3aUMO-JIEHCTBHS IBYX OJAMHAKOBEIX TEI,
OHO U3 KOTOPBIX HeHOI[-BI/I)KHO).

Pemenue THUNOBBIX pacu€THBIX 3amady B 2—3 JCHUCTBUS C OINOPOW Ha
aNTOpUTM, TPEeNBAPUTETHHO  pa300paHHBII COBMECTHO C  IEJaroromM ¢
WCTIOJIb30BaHUEM 3aKOHA COXPAaHEHHS UMITYJIbCA.

Omnpenenenne ¢ ONOPOM Ha IUAAKTUYECKUH MaTepwaid paOOThI CHIIBI
YOPYTOCTH TIPU TMOABEME Ipy3ac UCHOJIH30BAHMEM HETOBHUKHOTO U ITOJBHYKHOTO
0JIOKOB.

UzmepeHne COBMECTHO C MEAaroroM MOITHOCTH.

Hzmepenue ¢ MOMOIIBIO ITe1arora NoTeHIUATbHON SHEPTUH YIIPYTO
ne(hOpMUPOBAHHON TPYKUHBL MI3MepeHne COBMECTHO € TIEIaroroM KHHETHIECKOM
SHEPruu T€jia N0 JJIMHE TOPMO3HOI'O ITYyTH.

HaGJ’IIOIleHI/IC 3a SKCIICPUMCHTAJIbHBIM CPaABHCHUCM HU3MCHCHUSA
MOTEHIIMAIBHON M KHHETHYECKOWIHEPTHH Tea MPH IBHKEHUU TI0 HAaKJIOHHOM
TJIOCKOCTH.

Habnronenue 3a skcriepuMEHTAILHONW MPOBEPKON 3aKOHA COXpaHEHUS
MEXaHUYEeCKOW IHEPTUU NPUCBOOOIHOM Ia/I[CHUH.

[IpumeHeHre Ha Ha4YallbHOM YPOBHE, C ONOPOW Ha JUJAKTUYECKHN
Marepuall 3aKOHa COXPaHEHUSIMEXaHWYECKOM dSHEPIUH Uil pacuéra
MOTEHIMAIIbHON U KHHETUYECKOM SHEPTUid Tena.

Pemenne TMNOBBIX pacu€THBIX 3ama4 B 1—2 neiicTBUS ¢ Omopoil Ha
ANTOPUTM, TIPEJIBAPUTENHFHOPA300PAHHBIA COBMECTHO C I1EaroroM ¢
UCTIOJIb30BaHUEM 3aKOHA COXPAaHEHHSI MEXaHUYECKOH SHEPTHH.




3. M3yueHue 3aKOHA COXpaHEHMUs]

SHEPTHH.

Paspnena 9. MexaHH4YecKHe KO1e0aHUA U BOJTHBI

(15 9)

Mexan
HYecKHe
xoJsieoanus (7 4)

KonebatenpHoe nBmxeHue. OCHOBHBIC
XapaKTEPUCTUKN KOJNEOAHWH: IMEPHOA, YacToTa,
aMIuIMTyna. Mamemamuueckuil U HPYICUHHBIL

masmuuxy.  Ilpespawenue — smepeuu  npu
KonebamenbHOM OBUNCEHU.
3aryxaroriue KOJIeOaHus.
BrinyxkieHHbIeKOIC0aHNS. Pe30HaHC.
Jemoncmpayuu?®
1. HaGmonenue koyiebaHWUK — Ten

OJ [JEHCTBUEM CHIIBI
YIIPYTOCTH.

2. Habnromenme koneOaHWii Tpy3a
Ha HUTHU W Ha TIPYXHHE.

TSXKCCTH UM CHIIBI

3. HaGmroneune BBIHYKJICHHBIX
KOJICOaHUH U pe30HaHCA.

Dpoumanvusie nadopamopuvle
padomol uonvimol.

1. Onpenenenue YaCTOTBI u
nepuoga  KojeOaHWH  MaTeMaTHYecKOTO
MAasITHHKA.

2. OnpeneneHue 4acTOTHI u

MepHo/ia KoeOaHuid Py KMHHOTO MasiTHUKA
(Wiu DIIEKTPOHHAS IEMOHCTPALIHS).

3. Uccnenosanue 3aBUCUMOCTHU
NeproaKoIeOaHmii TIOBEIICHHOTO K HHUTH
rpy3a OTAJIUHBI HUTH.

4, UccnenoBaumne 3aBUCHUMOCTH
nepruoaaKoie6annii MPy>KUHHOTO MasTHUKA

OT Maccel TIpy3a (WIH DJICKTPOHHAs
JIEMOHCTpAITHS).
5. IIpoBepka HE3aBUCHMOCTHU

nepuoaKkosic0anuii rpys3a, MOABEIICHHOTO K
HUTH, OT MacChI TPy3a.

6. OnbITEHI, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTh nepuoaa KoJieOaHui
NPY>)KHHHOTO MasTHHKAa OT Macchl Ipy3a u

HaOmonenne koneGaHMi 10N JEHCTBHEM CWJI TSHXKECTH M YIPYTOCTH U
oOHapy’KeHHe PH TIOMOIITH TTefarora mo00HBIX KOIeOaHu! B OKPYKAOIIEM MHUPE.

AHanM3 COBMECTHO C IIEJaroroM Koje0aHWi Tpy3a Ha HHUTH M Ha IPYXUHE.
OnpezneneHue IO aNrOPUTMY 4YacTOTHI KOJIEOAHMH MaTEeMAaTUYEeCKOro U MPYKUHHOTO
MasITHHKOB.

Habmronenue 1 00bsCHEHHE C TOMOIIBIO TIelarora siBJICHUS Pe30HaHca.

HccnenoBanue ¢ onopoil Ha adropyuTM, MPEABAPUTEIHHO Pa300paHHBIN COBMECTHO
C MeNaroroM, 3aBHCUMOCTH IIEpHO/a KOJeOaHUI IOABEIICHHOTO K HHUTH Tpy3a OT JJIHHBI
HUTH.

[IpoBepka c omopoil Ha TEXHOJOTWYECKYIO KapTy IOJ| PyKOBOICTBOM IIeAarora
HE3aBUCHMOCTH IIepHUOIaKosIe0aHni Ipy3a, MOIBEIISHHOT0 K JIGHTe, OT MacChl rpys3a.

Habmonenne wu  oOcyxaeHHe TOX  PYKOBOACTBOM  II€farora  OINBITOB,
JIEMOHCTPHUPYIOIINX 3aBHCUMOCTh MEPUOAA KOJICOaHUH NMPYKUHHOTO MasTHHKAa OT MacChl
Ipy3a U )KECTKOCTH IIPYKUHBIL.

[IpuMeHeHHE ¢ TOMOIIBIO NTeAarora MaTeMaTHYECKOT0 B IPY>KUHHOTO MasiTHUKOB B
KadecTBE MOETCHAIS OIMCaHus KoleOaHUH B OKPYXKAIOIEM MHpE.

Pemrenre TUMOBBIX pacu€THBIX 33j1a4 B 1—2 NECTBHS C ONMOPOM Ha alropuTM,
MpeIBapUTEIHFHO Pa300paHHBIN COBMECTHO C NEAAroroM, CBSI3aHHBIX C BBIYMCIICHHEM WM
OIIEHKOI 4acTOTHI (TIeproa) KoeOaHuit




JKECTKOCTH MPYKUHBI.

7. U3mepenue YCKOpPCHHS
CBOOOIHOTOMAICHUS (wm
INEKTPOHHASAEMOHCTPALHS).
Mexa Mexanndeckne BOJIHBI. OOHapyXeHHEe ¥ aHajdu3 C TOMOINBI0 TIeJarora BOJIHOBBIX SIBIICHUM B
HHUYeCKHe CBoiicTBa MexXaHuueckux | OKPYXKaromem MHpPC.
BOJIHBI. 3BYK BOMH. [Ipodonbhuie U nonepeunvie GO.HbI. HaGuroienue COBMECTHO C MEAaroroM pacrpoCTpaHEHHUS MPOAOIbHBIX U
(8 u) Jlnuna GOJIHbL u cKkopocmb e | TIOTIEpeYHBIX BOJNH (HAa MOZENW) M OOHApy)KEHHWE aHAIOTWYHBIX BHIOB BOJH B

pacnpocmpanenus. Mexanuueckue 0HbL 6
meépoom meine, cericmuyeckue soanvl (MC).
3ByK. I pomkocms 38yKa u @vicoma
mona. Ompadxcenue 38yka. HMuppassyx u
VAbMPA3GYK.
,Zlemoucmpauuuz
1. PacnpocTpaHeHue
MIPOAOJIBHBIX UIIOTIEPEYHBIX
BOJIH.
2. HabnroneHue 3aBUCMMOCTH
BBICOTHI 3BYKAOT YacTOTHI.
3. AKyCTHUYECKHI pe30HaHC.

npupoae (3BYK, BOZSHbBIC BOJHBI).

Boruncnenne B 1—2 faeiicTBUs ¢ ONMOpPOH Ha alrOpUTM, IPEIBAPUTEIHHO
pa300paHHbI COBMECTHO € IIEJaroroM AJIMHbI BOJIHBI M CKOPOCTH PACIIPOCTPAHEHUS
3BYKOBBIX BOJIH.

Habnionenue 3a SKCIEpUMEHTANBHBIM ONPENEICHUEM TPaHHIl YacTOTHI
CJIBIIIUMBIX 3BYKOBBIXKOJIEOAHHH.

Habnronenne 3aBUCHMMOCTH BBICOTHI 3ByKa OT 4acTOTHI (B TOM YHCIE C
UCIIOJIb30BaHUEM MY3bIKaJIbHBIXMHCTPYMEHTOB).

HaGmionenue 1 00bACHEHHE C IIOMOILBIO Mearora sBJICHUsI aKyCTHYECKOTO
pe30-HaHca.

UreHne COBMECTHO C IE€JaroroM OPUTMHAIBHOTO TEKCTa, MOCBALIEHHOIO
WCIIOJIb30BaHMIO 3BYKa (MM YJIbTpa3ByKa) B TEXHHMKE (DXOJIOKAIUs, YIbTPa3BYK B
MEIHIIMHE U Ap.); BBIIOJHEHNE 33JaHUH 10 TEKCTY(CMBICIOBOE YTEHHE)

Paznen 10. DnekTpoMarHuTHoe moJie U
3JIEKTPOMArHUTHBIE BOJIHBI (8 4)

JJIeKT
POMarHUTHOE
moJie

"
3JIEKTPOMATrHU
THBIE BOJIHBI

8 4)

ONeKTpOMarHuTHOE
mosie.  DJIEKTPOMAarHUTHBIE
BonHBL.  Ceoticmea  21eKMpPOMASHUMMHBIX
BOJIH. Llxana

IJIEKMPOMACHUMHBbLX 6OJIH. Hcnonv3zosanue
IJIEKMPOMACHUNIHBIX ~ 60JIH 01 Ccomosoi
C6BA3U.

OneKTpoMarHuTHas IpUpoOIa
CBETa.
CxopocTh CBeTa. BomHoBrie
CBOICTBA CBETA.
/Iemoucmpamm2
1. CBoiicTBa NIEKTPOMArHUTHBIX
BOJTH.

2. BoiHoBEIEe CBOICTBA CBETA.

[TocTpoeHre TPOCTBHIX PacCyX JACHUH Ha OCHOBE IOJATOTOBJICHHBIX
BBIPXKCHHI, OOOCHOBBIBAIOIINX B3aUMOCBSI3b JJIEKTPUYECKOIO M MAarHUTHOTO
TTOJICH.

HaGmronenue 3a SKCIIEPUMEHTAILHBIM M3y4YEeHUEM CBOICTB
AIIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C TIOMOIIBIO MOOMIILHOTO TeiedoHa).

AHanM3 ¢ TOMOIIBIO IeJarora PEHTICHOBCKUX CHUMKOB YEJIOBEYECKOIO
Opranm3ma.

AHaHM3 COBMECTHO C I€JAaroroM TEKCTOB, OIMCHIBAIOIIMX MPOSBICHUS
3JIEKTPOMAarHUTHOTO M3JIyYeHUS B TIPUPOJC: JKUBBIC OPTraHU3MBbI, H3IYUYCHHS
HEOCCHBIX TeJI (CMBICIIOBOE UTCHHE).

PacrioznaBanne u aHaM3 pa3MYHBIX MPUMEHEHUH 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE C OTMIOPOH HA TEXHOJIOIMYECKYIO KapTy MO/ PYKOBOJICTBOM II€Iarora.

Pemenne TumoBbIXx pacu€THBIX 3amad B 1—2 JEHCTBUS C OMOpOW Ha
NrOpUTM, TMPENBAPUTEIHLHO  Pa30o0paHHBII COBMECTHO C  IEJaroroM ¢




®@ponmanvhvie 1ad60pamopHsie
padomsl uonvinbl.
1. N3yuenue CBOWCTB
3JIEKTPOMATHUTHBIX BOJTH C
ITOMOIIIEI0 MOOMITBHOTO TeedhoHa

HCIIOJIB30BAaHNCM q)OpMYH IJIL CKOPOCTH DJICKTPOMArHiuTHBIX BOJIH, JJIMHBI BOJIHBI U
HaCTOThI CBCTA.

Pa3nen 11. CeeroBbie siBiaeHus (15 1)

3akoHbI
pacnpocTpaHeH
usi cBera (6 u)

JlyueBass Mogenp cBera. McTOuHUKH
cBeta. [lpamonuneiinoe  pacnpocmparenue
ceema.3ammenusa Coanya u Jlynvl. OTpaxeHue
cBeta. [lnockoe 3epkano. 3axon ompadgiceHus
ceema.

IIpenomnenue cBera. 3akoH
TIPETOMIICHUS

cBeta. [lonnoe guympennee
ompadicenue ceema.Vcnonv3osanue noiHo2o
BHYMPEHHE20 OMPANHCeHUs. 8 ONMUYECKUX
Cc6emosooax.

Jemoncmpayuu?

1. TlpssmonmHEiHOE
pacnpocTpaHeHHe CBeTa.

2. OtpaxxeHHe CBeTa.

3. [Tonyyenue nzobpaxkeHHid B
IUIOCKOM,BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

4. [IpenomMiieHUE CBETA.

5. OnTu4eckuit CBETOBO/I.

@DponmansHovle 1adopamopHble
padomol uonvimol.

1. UccnenoBanwue 3aBUCUMOCTH
yria OTPaX€HUS CBETOBOTO Jiyya OT yria
naJIcHusl.

2. N3yuenue XapaKTEPUCTHK
U300paKCHHUATIPEIMETA B TUIOCKOM 3epKaJIe.

3. UccnenoBanue 3aBHCUMOCTH
yIia MPeIOMIICHHSI CBETOBOTO JIyda OT yria
MaJICHUS HA TPAHUIIEC «BO3yX—CTEKIIOY.

HaGmionenne  OmbITOB,  JEMOHCTPHPYIOIIMX  SBICHHE  NPSIMOJIMHEHHOTO
pacIipocTpaHeHUsl cBeTa (BO3HHKHOBEHHE TEHH W IIONYTE€HHW), W WX HMHTEPIPETAIHs C
UCTIONB30BAaHMEM TMOHATUS CBeTOBOTO Jiyda. OOBSICHEHHE W MOJECIMPOBAHHE IOCIE
paccykKIeHHS C IEJAroroM Mo CXeMe COJIHEYHOTO U JIYHHOTO 3aTMEHHIA.

HccnenoBaHue ¢ onopoil Ha TEXHOJIIOTHYECKYIO KapTy 10J PyKOBOJCTBOM IeJarora
3aBHCUMOCTH YTIa0TPaXKEHUsSI CBETOBOIO JIy4da OT YIila MaJcHuUsI.

N3ydenue ¢ MOMOIIBIO TIEAArora CBOMCTB N300pakeHNS B INIOCKOM 3€pKaJle.

HaGmonenrie u OOBSICHEHHE COBMECTHO C IEJAaroroM OIIBITOB IO IOJYYEHHIO
n300pakeHHd B BOTHYTOM M BBINYKJIOM 3epkasiaXx. HaOmionenue u oObsCHEHHE TOCie
paccyXJIeHHS C IeJJaroroM 1o CXeMe OIBITOBIIO MPEIOMIICHHUIO CBETa Ha IPAHUIIEe PA3TUUHBIX
Cpell, B TOM YHUCJIE OIBITOB C MOJHBIM BHYTPEHHUM OTPaXKCHHUEM.

Hccnenosanue nox pyKoBOACTBOM I€[arora 3aBUCUMOCTH YIJIA MPEJIOMIIEHUS OT
yIJa NaIeHusl CBETOBOTIO JTyda Ha FPAHHLE «BO3yX—CTEKIIO».

Pacrnio3HaBaHMEe ¢ IOMOIIBIO MeJarora sIBICHUH OTPayKeHUsI U IPEIOMIICHHSI CBETa B
TIOBCETHEBHOM JKU3HH. AHAIN3 M 00BSICHEHHE COBMECTHO C I1€/1aroroM SIBJICHHUSI ONTHYECKOTO
MHUpaxa.

Pemenne TUNOBBIX pacu€THBIX 3a/au B 1—2 AEHCTBUS C ONOPOW Ha AIrOPUTM,
MIPEABapUTENHHO pa300paHHBII COBMECTHO C II€JJarOrOM C HCIIOJIb30BAaHHEM 33aKOHOB
OTpayKeHHs U MPETOMIIEHHS CBETA.




onvimbl.

1. Tlonyuenune u300pakeHUi ¢
TTOMOIIIBIO COOMPAOIIICH JTHH3EIL.

2. Ompenenenre  (OKYCHOTO
paccTossHUSI W ONTHUYECKOW  CHIIBI
coOuparomieil TUH3bI (WU AIEKTPOHHAS
JIEMOHCTPAIIHS).

Pazn
OJKeHHe
0eJioro
CBETa B
crextp (3 4)

Paznoocenue 6enoco ceema 6
cnekmp. Onvimol  Hviomona. Cnoowcenue
chekmpanbhbix yeemos. [ucnepcus cegema.

ij,’Moncmpamm2
1. Paznosxenue 6enoro ceta B
CIIEKTD.
2. Tlonydenue Genoro cBera
MIPU CIIO’KEHUHCBETA PA3HBIX IIBETOB.

Dponmanvhuvie 1abopamophsie
padomoul uonvimol.

1. OmeITEl 1O  PA3NOKEHUIO
0emoro cBeta BCHEKTP.

2. OmBITBI  TIO  BOCIPHUSTHIO
[[BETA TPEIMETOB NPU MX HAOIIOACHUH
4epes IIBETOBBIE (PUIIBTPEIL.

HabnroieHre COBMECTHO C TI€aroroM Io pasjioKeHHIo 0eoro cBeTa B
CIIEKTD.

Habntonenue u o0bsicHeHHe HAa 6a30BOM YPOBHE I0JT PyKOBOJICTBOM
Tezarora OIBITOB MO MOJTYYSHUIOOEIOro CBeTa IPH CJI0KEHUH CBETA Pa3HBIX
IIBETOB.

IIpoBenenue 1 0OBSACHEHHE MO PYKOBOJCTBOM II€/Iarora OIBITOB I10
BOCIIPUATHIO LIBETA MPECAMCTOBIIPU UX Ha6HIO,Z[CHI/II/I Yepe3 IBCTOBLIC (I)I/IHLTp])I
(UBETHBIE OYKH).

Pasgen 12. KpanToBbie siBjaenus (17 1)

Hcenyckanue
"
NOrJIolIeHue
cBeTa
aromoM (4 u)

Onvimul Pesepghopoa "
[JIaHeTapHasi MojebaToMa. Mojiens atoMa
bopa. Hcnyckanue u noenowenue ceema
amomom. Keanmeoi.Jlunetiuamole cnekmpbi.

OO6cyxneHre ¢ TOMOIIBIO Iejarora Ienu omnelToB Pesepdopna mo
HCCIIEAOBAHUIO ATOMOB, BBIJIBUKEHUETUIIOTE3 O BO3MOXKHBIX pe3yjbTaTaxX OIBITOB
B 3aBHCHMOCTH OT TIPEIIOaraéMoro CTPOCHHS aTOMOB, (OpMYJIHpPOBaHHE
BBIBOJIOB U3 PE3YyJIbTATOB OIIBITOB.

OO6cyxeHue ¢ omopoil Ha TEXHOJOTHYECKYI0 KapTy TOJ PYKOBOJCTBOM
rejiarora MPOTUBOPEYNHA TJIAHETAPHOU MOJIENIM aTOMa U OCHOBAHUH JJIsl TUIIOTE3bI
Bopa o cranmonapHbIx opOUTax 31eKTpoHOB. Habmonenne COBMECTHO C e1arorom
CIUIOLIHBIX U IMHEHYATBIX CIIEKTPOB U3IyUeHHs pa3IM4YHbIX BemiecTB. O0bscHEHHE
C OMOPOM Ha IMJIAKTHUYECKHUM MaTepuall JIMHENYAThIX CIEKTPOB U3IIyYEHUSI.




Ctpoenue
aTOMHOTO

saapa(6 1)

PannoaktuBHOCTE. Abha-, bema- u
eamma- usnyuenus. CTpoeHHE aTOMHOTO
snpa. Hyknounas moodenv amomuozo s10pa.
Hzomonwl. Paduoaxmuenvle npespaujenus.
Ilepuoo nonypacnada amommuuix a0ep.

Hemoncmpayuu
1. CriexTpbl U3IMydeHUS U
MOTJIONICHUS.

OOcyKIeHne COBMECTHO C TENaroroM BO3MOXKHBIX THIIOTE€3 O MOJICIISX|
CTpOEHUS Aapa.

Omnpenenenue Mo cxeme ¢ MCIOIb30BAHUEM METOJMYECKOr0 Marepualia
M0J] pyKOBOJICTBOM IIe€J]arora cocTasa siiep Mo 3aJaHHBIM MacCOBBIM U 3apsSA0BBIM
YHCIIaM | 10 TIOJIOKCHHIO B TIEPHOAMIECKOoM cucteMe aneMeHToB (MC — xuMmus).

AHanu3 ¢ Onopoi Ha TEXHOJIOTUYECKYIO KapTy MOJ] PyKOBOACTBOM II€aroral
W3MEHEHUS COCTaBa sapa
-pagroakTuBHOCTH (MC — XUMUSA).
-4aCTHUI] II0 TOTOBBIM (poTOrpadusiM.

2. CeKTphI pa3iIM4YHbIX Ta30B.

3. Cnektp Bozopoza.

4. HaGmroieHue TpeKkoB B
kamepe Buiibcona.

DponmanvHoie 1abopamopHbvle
padomsl uonvinol.

1. Habniooenue cniouwinvix u
JIUHEUHAMbIX CNEKMPOB U3TYUEHUSL.

2. Uccnenosanue TPEKOB:
W3MEPEHHE JHEPIMU YacTHUIBl  I10
TopMO3HOMY TIyTH (110 (hoTorpadmusim)
(MM 3NeKTPOHHAS IEMOHCTPAIINSA).

Habmionenue 3a gemoHcTpanmeil paboThl U3MEPEHUs PaIuaioOHHOTO
(oHA C MOMOIIBIO JTO3UMETPA,OLICHKA €r0 HHTCHCUBHOCTH.

AHaan3 COBMECTHO C II€IaroroM OMOJOrHYECKUX H3MEHEHUH,
MPOUCXOMISIINX TOJ] JeHCTBUEMpPaAMOaKTUBHBIX u3nyueHui (MC — Ouosorus).

Habmronenne nemMoHcTpaiyu 00 HMCMONIB30BaHUE PaTMOAKTHBHBIX
m3nydyeHnii B meaunuae (MC —Ouomorus).




SAnepubie SAnepusie peaKiuu. 3aKOoHBI Pemenne TumoBeIX pacu€THBIX 3amad B 1—2 neifcTBUS ¢ omopoil Ha
peaxuuu (7 COXpaHEHHUsl 3apsAJOBOTO W  MAacCOBOTO | alTOPUTM, MpeNBapUTENbHO  pa3o0paHHBIA  COBMECTHO C  IEJaroroM ¢
q) qucen. OHepeus C643U amMOMHbIX s0ep. | UCTIONB30BaHMEM 3aKOHOB COXPAHEHHS MAaCCOBBIX W 3apsAJOBBIX 4YHCENT Ha
Csa3b maccel u suepeuu. Peakyuu cunmesa | onpeieieHUue pe3ylbTaTOB SIIEPHBIX pEaKnWd; aHaJlIu3 BO3MOXKHOCTH WM
u Oenenuss s0ep. Hcmounuku 9SHepeuu | HEBO3MOXHOCTH SACPHOM peakLuy.
Connya u 36é30 (MC). Or1reHKa ¢ IOMOIIBIO TIeIarora YHEPTHH CBSI3H SIEP C HCIIOIb30BaHUEM
SnepHas sHEpreTHKA. (dopmynet DifamTeliHa. OOCYKIeHHEe COBMECTHO C TEAaroroM IEpCIIeKTHB
Heticmeusi  paduoaxkmueHvix | UCTIONB30BaHMS YIPABISEMOTO TEPMOSIEPHOTOCHHTE3A.
uznyuenul Ha srcugvleopeanuzmul (MC). O6cyxneHre COBMECTHO C IEearoroM MpeuMyIIECTB U SKOJIOTHIECKUX
Jlemoncmpayuu Mpo0IIeM, CBA3aHHBIX ¢ snepHoiidHepreTukoi (MC — axomorus).
1. PabGora cuéTurKa
MOHM3HUPYIONUX H3ITyIEeHUH.
2. Perucrpanus
H3JIyYEHUS IIPUPOIHBIXMUHEPAIIOB
Y TIPOTYKTOB.
@ponmanvhvie n1ad6opamopHsle
padomul uonvimol.
1. smepenue pagrioaKTHBHOTO
¢doHa (MIMAIEKTPOHHAS IEMOHCTpAIIHS).
IMoBTOpPHTENILHO-0000IAIOIIHIT MOTYJIb (9 1)
Cucremarusarg O06o0mIeHne comepikaHusl Kak0To BrimonHeHne ¢ moMmompl0 Temarora y4eOHBIX 3aJaHHUi, TpeOyoUIX
usu W3 OCHOBHBIX pa3JIelioB Kypca (HM3HMKHU: | JEMOHCTpAllMd  KOMIIETEHTHOCTEH, XapaKTepU3YIONIMX  eCTECTBEHHOHAYUYHYIO
00001eHHe MEXaHUYECKHE, TEIUIOBbIE, | TPAMOTHOCTh: TMPHUMEHEHHUS MOJyUYeHHBIX 3HAaHUN Ui HAyYHOTO OOBACHEHHS
MIPEeIMETHOTO AJIEKTPOMATrHUTHEIE, KBAHTOBBIC SIBIICHUSL. (u3MYeCKUX SBIEHUI B OKpPYXKAaIOIIEH MPUPOJe M MOBCEAHEBHOMN XKM3HH, a TaKKe
cofiepKaHu HayuHblii MeTon TMO3HAaHWUS W €ro | BBIABIEHUS (U3WYECKUX OCHOB psla COBPEMEHHBIX TEXHOJIOTHIA, MPUMEHEHHUS
A U1 OoIIbITa peanunsanus B(1)I/I3I/IT-ICCKI/IX HNCCJICA0OBAHUAX. OCBOCHHBIX SKCIICPUMCHTAJIBHBIX YMCHI/Iﬁ JJI UCCIICTOBAHU S (1)I/IBI/IT-IGCKI/IX ﬂBJ’IeHHfI,
eATENBHOCT CeBsi3p (UM3MKH W COBPEMEHHBIX| B TOM YHUCIIE JUISl IPOBEPKHU TUTIOTE3 M BHISBIICHHUS 3aKOHOMEPHOCTEH.
", TEXHOJNIOTHH B o0jmacth  mepenadu Pemenne THMOBBIX pacu€THBIX 3a%ad B 1—2 neiictBus ¢ omopoil Haj
npHOGpe-TéH nHOPMAaLIUH, SHEPTETHKE, TPAHCIIOPTE AITOPHUTM, TPEIBAPUTENHHO pa300paHHBIN COBMECTHO C IEJarorom, B TOM 4HCIIE
HOTO TIpH NPEIONIaraloNIuX  HCTOJb30BaHHEe (PH3MYECKOH MOJIENd W OCHOBaHHBIX HA
M3y ICHIH COJepKaHUH PA3JIMUHBIX Pa3/IeioB Kypca QU3UKH.

BCEro Kypca
¢$u3nkn




[Ipu pazpaborke paboueil mporpaMmMbl B TEMaTHYECKOM IUIAHWPOBAHUM JIOJKHBI OBITH YYTEHBI BO3MOYKHOCTH HCIIOJIb30BAHHS

AJEKTPOHHBIX (IUGPOBBIX) 00pa30BaTEIbHBIX PeCcypc

OB,

ABJIIIOINXCA y‘le6HO-MeTO,Z[I/I‘IeCKI/IMI/I MarcpuaiaMu (My.]'H:THMGI[HfIHBIC

[POrpaMMbl, 3JIEKTPOHHBIE YUYEOHMKH M 3a/la4HUKH, DJIEKTPOHHBIC OMONMOTEKH, BUPTYyaJbHBIE JIAOOPATOPUH, HUIPOBBIE IMPOrPAMMBI,

KOJUIEKIIMM LHUQPOBBIX 00pa30oBaTeNIbHbIX PECYpPCOB), pealM3YIOUMX aujgaktudeckue Bo3MoxkHocT WKT,

COOTBETCTBYET 3aKOHOJATEIILCTBY 00 00pa30BaHUM.

. TEMATHYECKOE IINTAHUPOBAHHUE

COACPKAHUE KOTOPBIX

7 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPY/KAIOIIEro MHPa
bu6mmoreka [IOK
11 o - 2
MI3MKE - Hayka 0 Hpupoae https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1.2 o 2 1
VISHHCCIHE BETHAMHEL https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6 2
Paspen 2. IlepBoHayaibHbIe CBEACHHS O CTPOCHUH BelEeCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCHHeE Betllectra https://m.edso00.ru/7f416194
59 JIBr>KeHWe U B3aMMOJICHCTBHE YaCTHI] 5 1 bu6mmoreka [JOK

BEIECTBA

https://m.edsoo0.ru/7f416194
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bubmuoreka [JOK

2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBA 2 httos://m.edsoo.ru/ 7416194
Hroro mo pazaeny 5
Paznen 3. /IBu:keHUe U B3auMojaeiicTBUe Tel
bu6mmoreka [IOK
3.1 Mexatirieckoe ABIXCHIE 3 https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.2 Hieprutd, Macca, MI0THOCTS 4 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. .B 14
33 Cuna. Bt o https://m.edso00.ru/7f416194
Utoro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 Hasnenue. Ilepenaua gaBineHust TBEpAbIMU 3 bubmuorexa [JOK
' TeJIaMH, KUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.2 5
Jlarerite XuAKocTA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
4, A
3 TMOCEPHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
bubmuorexa [JOK
>1 Pabora i mowsocTs 3 https://m.eds00.ru/7f416194
5.2 [IpocTbie MeXaHU3MBI 5} bubmmorexa [JOK

https://m.edsoo0.ru/7f416194
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bubmuoreka [JOK

>3 Mexanirieckas SHepria 4 1 https://m.edso0.ru/7f416194
Hroro mo pazaeny 12 3
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194

8 KVIACC

KosnyecTBO Yacon DJIeKTPOHHbBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoabnsie  IIpakTuueckue
nporpamMmbl Bcero o0pa3oBaTeIbHbIE
padoTsI padoTsI
pecypchl
Paznen 1. TensioBble siBJIeHHS
1.1 CrpoeHue 1 CBOMCTBA BelllecTBa 7 Bubmorexa LHOK
. T HUEC U CBOUCTBA B TB.
p . https://m.edsoo.ru/7f4181ce
bubmuoreka LIOK
12 | T 21 1 5
SITIOBSLC Hponecehl https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 28 1 5

Pasznen 2. DnekTpuyeckne U MATHUTHbIE SIBJIEHUSI

51 DNEeKTpUIECKUe 3apsbl. 3apssKeHHEBIE 7 1 Bubnuoreka [IOK
' TeJla ¥ UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK

2.2 II i i 2 1 7
OCTONEHRIH STCKIPHICCKAR TOK 0 https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK

23 M 1 1.
3 ATHITTHBIC ABICHILA 6 > https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasE UHTYKIUS 4 buomiorexa [IOK
' P S https://m.edsoo.ru/7f4181ce

Hroro no pazneny 37 2 9.5

PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145
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9 KVIACC

HaunMeHoBaHue pa3jaeioB U TeM

KoauuecTBo yacoB

JuiekTpoHHBbIE (U (pOBLIE)

Ne n/m Kontpoabnbie = IIpakTuueckue
MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoTsI
Pasznen 1. Mexannueckue siBJeHUsI
11 MexaHndecKkoe JBIKEHHE B CIIOCOOEI €ro 10 1 bubnmoreka IJOK
' OITHCaHUSI https://m.edsoo.ru/7f41a4a6
bubnnorexa LIOK
12 B 5 20 1 3
SAHMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubnmnoreka IJOK
1. 1
3 3axomst coxpancHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40 1 7
Paznen 2. Mexanuuyeckue KoJieOaHUS U BOJTHBI
butmoreka [IOK
21 M 6 7 3
CXATITICCIHE KOTIEOaHIA https://m.edsoo.ru/7f41a4a6
butmmoreka [IOK
22 M . 8 1 3
CXANIMECKHE BOIHbI. 3BYK https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 15 1 6
Pa3nen 3. DeKTpOMarHuTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHUuTHOE TOJIE U bubnmnoreka [HOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 6 2
Paznen 4. CBeTOBBIE SIBJIEHUSA
b K
4.1 3aKOHBI paCIPOCTPAHEHHUS CBETA 6 ubmmorexa HO

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [IOK

4.2 J 0 6 3
HHSEL I OTITHHCCIHE TpHBOPH https://m.eds00.ru/7f41a4a6
bubmuoreka [IOK
4. P 2
3 a3JIoXKeHHEe OENIOTo CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4ab
Uroro no pazgeny 15
Pa3nen 5. KBanToBble siBJIeHHsA
51 HcnyckaHue U MOTJoleHne cBeTa 4 1 Bu6mmoreka [IOK
' aToMoM https://m.edsoo.ru/7f41a4a6
59 C 6 1 bubnmoreka IJOK
' TPOCHIE ATOMHOTO A7pa https://m.edsoo.ru/7f41a4aé
bubnnorexa LIOK
53 4 7 1
FICPHBIC peakiit https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 17 3
Paznes 6. [loBTOpHUTEIHHO-000011IAK0IIUI MOAYJTH
6.1 [ToBTOpeHme u 0600IIeHNE COAePKAHUS 9 bu6immoreka [IOK
' Kypca (u3suku 3a 7-9 Kiacce https://m.edsoo.ru/7f41a4a6
HWroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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1. YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®usuka: 7-i knacc: / .M. [1épermkun, A.W. iBanoB. — Mocksa: [Ipocsemnienue, 2023, @usuka: 8-if kiacc: / U.M. [1épprmkun, A..
NBanos. — Mocksa: [Ipocsenienue, 2023, @usuka: 9-i kinacc: / U.M. [1épreimkun, A.W. iBanoB. — Mockaa : [Ipocsemenne, 2023
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET bu6muoreka LIOK https://urok.apkpro.ru
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