MYHUIHUITAJIBHOE BIO/CKETHOE OBIIEOBPA30OBATEJIBHOE
YYPEXKJIEHHUE «KOJIBIHOBCKAS CPEIHSASA IIKOJIA»
CAKCKOT'O PAHOHA PECITYBJIMKH KPBIM

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
Ha 3aCelNaHUuU METOAUYECKOro Ha 3aceJaHuu IIPUKA30M MBOY
00BbeAMHEHUS €CTECTBEHHO- MeJaroruyeckoro  CoBeTa «KonpoBckass  cpemHsis
MaTE€MaTU4YeCKOro LKA MBOY «KosbLoBckas mkona» Ne 175 o/n
[TpoTokon Ne_1 CpEeIHss IIKOJIa oT «27 »_aBrycra 2024 r
oT «26» aBrycra 2024 r. [Iporokos Ne 14

oT «27» aBrycra 2024 r

AJAIITUPOBAHHAS PABOYAS TIPOT'PAMMA
(3aepKKa MCUXUYECKOTO Pa3BUTHSA)

ITo busuke
(Yka3atb mpeaMert, Kypc, MOIYJIb)

YpoBeHb 00pa3oBaHus OCHOBHOE o0111ee, 7 - 9 Kiaccel
(HauanbHOE 00111ee, OCHOBHOE 00111ee, cpeaHee (MoaHoe) odIee oOpa3oBaHue C
yKa3aHHEM KJIacCOB)

KommuectBo yacos 238

Yuurens KpaBuyk Upuna CTaHucJIaBoOBHA

[Iporpamma pa3paboTaHa B COOTBETCTBHU M Ha OCHOBE DejiepaabHOro rocy1apCcTBEHHOIO
00pa3oBaTEILHOrO CTaHJapTa o0Iero oOpa3oBaHus (OCHOBHOe oOmiee oOpa3oBaHue) U Ha
ocHoBe [IprMepHOH aganTHPOBAHHON OCHOBHOM 00111€00pa30BaTEIbHOM IIPOrpaMMbl OCHOBHOT'O
00111er0 00pa30OBaHMSL.

2024 r.
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denepanbHas paboyast mporpaMma 1o yaeoHomy npenmery «®Duznka» (6a30BbIil ypoBeHb) (TIpeMeTHast
obnactb «EcTecTBEHHO-HaY4YHbIE IPEIMETHI») (Jlajiee COOTBETCTBEHHO — NPOrpamMma 1o Gpusuke, Gu3nKa)
BKJTIIOYAET MOSICHUTENILHYIO 3aIMCKY, COAep)KaHue 00yUyeHus, IIIaHUPyEeMbIE PE3yJIbTaThbl OCBOCHHS
MPOTrpaMMel IO (PU3UKE, TEMATUIECKOE TNIAHUPOBAHUE.



[NOACHUTEJIbHAS 3AIINCKA

OenepanbHas paboyas mporpaMma o (U3UKE JUIS OOYYalONIMXCS € 3aJEPKKOW TICHXHYECKOTO
passutus (manee — 3I[IP) Ha ypoBHe ocHOBHOro o0miero oOpa3oBaHMs IOJATOTOBICHA Ha OCHOBE
denepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIFHOTO CTaHJapTa OCHOBHOTO o0mero oopazoBanus (IIpukas
MunmnpocBemennss Poccum ot 31.05.2021 1. Ne 287) (mamee — DOI'OC 0OO0O0O), denepaibHOi
aJanTHPOBaHHOW 00pa30BaTeIHHON MPOTPaAMMBI OCHOBHOTO OOIIEro o0pa3oBaHHS I OOYJalOIIUXCA C
OrpaHNYEHHBIMH BO3MOXKHOCTSIMH 310poBbs (IIpukaz Munnpocsemienus: Poccun ot 24 Hosiops 2022 1. Ne
1025), denepanpHON pabodeil HMporpaMMbl OCHOBHOTO 00IIero o0pa3oBaHHWS MO Y4eOHOMY TpeaMeTy
«®Duznka» (0azoBeIi ypoBeHb), Konmemmuu mnpemnofaBaHus ydeOHoro mpeamera «®Dusmka»y B
00pa3oBaTeIbHbIX OpraHu3almsix Poccuiickoit Ddenepanuu, peaTu3yoIHX OCHOBHBIC
oOmeoOpaszoBarenbHble  mporpammbl, @exepanbHOi paboyeld mporpaMMmbl  BOCIUTAHUS, C Y4YETOM
pacmpeneneHHBIX IO KjaccaM TIPOBEpSEMBIX TpeOOBaHWI K pe3yiabTaraM OcBoeHHs DenepanbHON
aJlanTHPOBaHHON 00pa30BaTENBbHON MPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs Ui OOYYaroIIUXCs ¢
3aJIep>KKOH IICUXUYECKOTO Pa3BUTHUSI.

OO0mas xapakTepucTHKa yueOHoro npeamera « ®u3uka»

YueOnsrii mpenMeT «Pusnka» SBISIETCS CHCTEMOOOPA3YIOIIAM IS €CTECTBEHHOHAYYHBIX ITPEAMETOB,
MOCKOJIbKY (DM3MYECKUE 3aKOHBI MUPO3/IaHUsl SBISIOTCS OCHOBOHM COJEp)KaHUSI KypCOB XUMHHU, OMOJIOTHH,
reorpadun u actpoHomur. Dusznka BOOpyXKaeT OOYYAOIIUXCS HAYYHBIM METOIOM TIO3HAHUA,
MTO3BOIISIONIUM TTOJTY4aTh 00HEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUpE.

[Ipeamer mMakcuManbHO HampaBieH Ha (OPMHPOBAHHE HMHTEpeca K MPUPOJHOMY U COIMATBHOMY
MHUpY, COBEpPLICHCTBOBAaHHE IMO3HABATEIBHOW aAesTenbHOCTH oOydatommxcst ¢ 3[IP 3a cuer oBnameHus
MBICITUTENIFHBIMA OTIEpPAIMsIMA CPaBHEHHsI, OOOOIIEHMsI, pa3BUTHE CIOCOOHOCTH apTryMEHTHPOBATh CBOE
MHeHUe, popMUpoBaHHE BOZMOKHOCTEH COBMECTHOU IESATEILHOCTH.

Uzyuenne ¢usnku cnocoOcTByeT pasButhio y oOywatommxcs ¢ 3[IP  mpoctpaHcTBeHHOTO
BOOOpakeHUs, (DYHKIIMOHATHHONW TPAMOTHOCTH, YMEHHsI BOCIHPHHUMATh W KPUTHYECKHA aHAITW3UPOBATH
nH(GOPMAITUIO, TTPEICTABICHHYIO B Pa3NUYHBIX (opMaxX. 3HAUMMOCTh MpEeAMEeTa I Pa3BUTHUS KU3HEHHOU
KOMIIETEHIINK OOYYaIOMIMXCS 3aKII0YAeTCs B YCBOCHHM OCHOBBI (DM3MYECKUX 3HAHWUH, HEOOXOIUMBIX IS
MOBCEAHEBHOM KM3HU; HABBIKOB 3/I0POBOTO U 0E30IaCHOTO JJISl YEIOBEKa M OKPYXKAroIIeH ero cpeabl oopasza
KU3HU; POPMHUPOBAHUH HKOIOTUIECKON KYIbTYPHI.

[IporpamMa oTpaxkaeT colepxaHue oOydeHHss mpeamery «®Dusuka» ¢ y4eToM OCOOBIX
oOpa3oBatebHbIX NOTpeOHOCTeH oOyuatommxcs ¢ 3[IP. OpnageHue JaHHBIM YYEOHBIM TIPEIMETOM
MIPENICTABISIET OIpPENeJIeHHYI TPYAHOCTh st oOydarommxcst ¢ 3[IP. Oto cBszaHO ¢ 0cobeHHOCTAMU
MBICITUTENIFHOW JIEATENEHOCTH, TEPUOANYECKUMHU KOJEOaHUSIMU BHUMAHHS, MajbiM OOBEMOM TMaMSITH,
HEI0CTaTOYHOCTHIO 00IIIEro 3anaca 3HaHUH, MTOHWKEHHBIM T03HABATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM
PEYeBOTO Pa3BUTHSI.

Juisa mpeooneHust TpyTHOCTEH B M3y4eHWH ydeOHOTo mpenmeTa «Du3nka» HeoOXoauMa aJarnTarus
o0beMa M XxapakTepa y4eOHOrO MaTepWaja K II03HABAaTENbHBIM BO3MOXHOCTSM JaHHOW KaTerophH
00yYaromuxcsi, y4eT WX OCOOCHHOCTEH pa3BUTHsI: HCIIOIB30BAHUE AITOPUTMOB, BHYTPUIPEAMETHBIX H
MEXMPEAMETHBIX CBSI3€H, IIOCTETIEHHOE YCIOKHEHNE N3y9aeMOro MaTepHara.

JaHHas mporpaMma KOHKPETH3UPYET Co/IepKaHue MPEJAMETHBIX TEM B COOTBETCTBHH C TPEOOBaHHAMHU
00pa3oBaTeIbHOr0 CTaHapTa, PEKOMEHYEMYIO TIOCIIEI0BATELHOCTD U3YUSHHS PA3/IeOB QU3UKH C yUETOM
MEXNPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€W, JIOTMKM Y4eOHOTO TMpoIlecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX ocobeHHocTel oOydatommxcs ¢ 3[IP Ha ypoBHe ocHOBHOro ooOmiero oOpa3oBaHus,
OIpeNeNIieT MHWHHMalbHBI HAOOp ONBITOB, JIEMOHCTpAlWid, TPOBOJWMBIX yUYUTEJIeM B KJjacce,
71a00paTOpHBIX PadoT, BHIIONHAEMBIX 00yYarOIIUMHCS.

MeTtoandeckoil OCHOBOW n3yueHHs Kypca «DPu3uka» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
SBIISIETCSI ~ CHCTEMHO-JICSITEIBHOCTHBIA ~ MOJAXOMA,  OOCCHEUMBAIOMIMN  JIOCTHIKEHHE  JINYHOCTHBIX,
METAINpPEeIMETHBIX U TPEJMETHBIX O00pa30BATENBHBIX PE3YyJIbTATOB TOCPEJCTBOM OpraHM3allMH AKTUBHOMN
MO3HABATENFHON AEATENILHOCTH 00YYaIOIIUXCsl, YTO OYEeHb BayKHO Npu o0ydenuu neteit ¢ 3I1P, mis koTopsix
XapakTepHO CHM)KEHUE MT03HABATEILHON aKTHUBHOCTH.

Lesn u 3ana4n uzyvyeHus yuedonoro npeamera «Du3nkar»

Obwue yenu wsydeHus ydeOHoro mnpenmera «®Pusnka» mpencrasieHbl B DexepanbHoil paboueit
MporpaMMe OCHOBHOTO 00IIIero 00pa3oBaHusl.

OcHOBHOU 1enbl0 00y4YeHHsI JeTed C 3aJepKKOW TCHXMYECKOrO pa3BUTHS Ha JAHHOM MpeaMeTe
SIBIISIETCSI: TIOBBILIICHUE COIMAIBHON a/IaNTalluy JIeTel uepe3 NpuMeHeHre U3NIECKUX 3HAHUN Ha TIPAKTHKE.



Jsa obygatomuxcst ¢ 3I[IP, Tak >ke, kKak W 111 HOPMAaTHBHO pPa3BUBAIOIINXCS CBEPCTHUKOB,
OCBaWBaIOIINX OCHOBHYIO 00pa30oBaTeJbHYIO MPOTPaMMy, JTOMUHHUPYIOIEEe 3HAUYCHHE MPUOOPETAIOT TaKHe
yenu, KaK:

* mproOpeTeHne HHTepeca U cTpemiieHust oOydarommxcs ¢ 3[IP k HaydHOMY W3y4YEHHIO MPHPOABI,
Pa3BHUTHE UX MHTEIJUIEKTYyaIbHBIX W TBOPUYECKHIX CIIOCOOHOCTEHH;

® pazBuTHE ©0a30BBIX MPEACTABIEHHWH O HAydHOM MeTone TOo3HaHWA W (GOpMHUpPOBAHHE
HCCIIEIOBATENLCKOTO OTHOICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

» popMHpOBaHHE HAYYHOTO MHPOBO33pPEHUS, HA NOCTymHOM sl oOydatomuxcsi ¢ 3IIP yposre, xak
pe3ynbTaTa U3y4eHus] OCHOB CTPOCHHS MaTepuH B (DyHIaMEHTAIBHBIX 3aKOHOB (DH3HKY;

* popMupoBaHue NMpeaCTaBICHUI O POTU QU3UKH IS Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
W TEXHOJIOTUH.

JocTtmkenne 3Tux 1memnei o0ecrneunBaeTcs peleHneM CIEeAYIONNX 3a0ay.

* nproOpeTeHre 0a30BBIX 3HAHUHA O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
ANIEKTPUYECKHUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

" MpUOOpEeTeHNe YMEHWH ONHNCHIBaTh MW OOBICHATh (PHU3MUYECKHE SBICHHUS C HWCIOJIh30BAHUEM
MONTyYeHHBIX 3HAHUN U C OTIOPOH Ha TIaH/CXEMY;

" OCBOGHHE METOMOB pCIICHUS MPOCTEHIINX pPacUyETHBIX 3ajad C HCHONb30BaHUEM (PHUINUECKUX
MOZEJEeH C ONOPON Ha AJITOPUTM;

" pa3BUTHE YMEHHUI HAOMIONATh NMPUPOTHBIC SBICHUS U BBITIOIHATH OMBITHI, JIAOOPATOpHBIE PAOOTHl U
SKCIIEPUMEHTAIIbHBIE HMCCIICAOBAHHUS C HCIOIB30BAaHUEM H3MEPUTENBHBIX MPHOOPOB (MO PYKOBOACTBOM
YUUTENA);

= 0OCBOEHHE MPUEMOB padoOTHI ¢ mH(POpMaIell HU3NIECKOTO COAEepKaHUA, BKIIIOYast HHPOPMAIIUIO O
COBPEMEHHBIX JOCTIKCHUSAX (PU3UKH, aHAIIU3 M OLICHUBaHNE HH(OPMAIIUH;

" 3HAKOMCTBO CO cdepamMu NPOPECCHOHANBHON JEATCIIBHOCTH, CBS3aHHBIMH C (DU3UKOH, H
COBpEMEHHBIMHU TEXHOJIOTHAMHU, OCHOBAaHHBIMH Ha JOCTIKEHUAX (DH3MUECKON HAyKH.

Oco0enHoctu 0TOOpa M aganTauuu yueOHOro MmarepuaJa no gpusuke

OcHoBoli 00yueHust obOyuatomuxcss ¢ 3[IP Ha mpeamerax eCTECTBEHHOHAYYHOTO LWKJA SIBISIETCS
pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX OTepaluii (aHanu3, CHHTE3, CpaBHEHUE, 0000IICHNE) Ha OCHOBE
BEITIOJTHEHHS Pa3BUBAIONINX YITpaKHEHUH, (QOpMHUpOBaHNE IPUEMOB YMCTBEHHOH pabOThI: aHAIIN3 NCXOIHBIX
NaHHBIX, TUIAHUPOBaHHE MaTepualla, OCYILIECTBJIEHHE IMOSTATHOIO M WUTOTOBOTO CaMOKOHTPOJS, a TakKkKe
OCYIIECTBIISIETCSl JIMKBUAAIMSI MPOOEIOB B 3HAHUSX, 3aKpeIUIEHHE HW3YyYEHHOTOo MarepHaia, OTpaboTKa
QITOPUTMOB, TIOBTOpEHHE TMPOHACHHOTO. bonplioe 3HavYeHWE TpUAAeTCs YMEHHIO paccKazaTh o
BEITIOJTHEHHOH pa0oTe ¢ MPaBHIBHBIM YIIOTPEOICHNEM COOTBETCTBYIOIIEH TEPMHHOJIOTHHA U COOIOACHUEM
JIOTHYECKHX CBsi3eil B m3yaraeMom Matepuane. [[ns oOyuarormmxcs 3[1P Ha ypoBHE OCHOBHOrO OOIIEro
00pa30BaHUs TO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMH: HEJIOCTAaTOYHBIH YPOBEHb Pa3BUTHS OTIEIBHBIX
MICUXWYECKUX TIPOIECCOB  (BOCTIPUATHS, BHUMAHHs, TaMITH, MBIIUICHUS), CHIDKEHHBIH YpOBEHBb
WHTEJUIEKTYaIbHOTO Pa3BUTHS, HU3KHH YPOBEHb BBITIOJHEHUS y4eOHBIX 3aJaHuil, HH3Kas YCHEITHOCTh
oOyuenus. [loaToMy mpu u3ydeHuu (U3MKH TPeOyeTCs IieJiCHANpPaBICHHOS WHTE/UICKTYyalIbHOC Pa3BUTHE
obOyuaromuxcss ¢ 3IIP, orBewaromee w©X OCOOGHHOCTSAM W BO3MOXKHOCTSIM. YUeT OCOOEHHOCTeH
oOyuarouxcs ¢ 3[IP TpeOyer, yTOOBI NHpHM HM3YyYCHHMH HOBOTO MaTepHaja 00s3aTEeNIbHO MPOHCXOINIIO
MHOTOKPAaTHOE €ro IMOBTOPEHHE; PACIIUPEHHOE PacCMOTPEHHE TeM U BOIPOCOB, PACKPBHIBAIOIINX CBS3b
(PM3UKH C )KU3HBIO; aKTYAIH3AIHS IEPBUYHOTO KU3HEHHOTO OTBITa 00yJatoNuXCsl.

YcBoeHHe MporpaMMHOI0 MaTeprana 1o (u3nke BeI3bIBACT OONbLINE 3aTPyIHEHUS y 00yJaromuxcs ¢
3[1P, mosToMy Teopusi m3y4daeTcss O€3 BBIBOJOB CIOXHBIX (QopMyil. 3amadu, TpeOyIolne MpUMEHEHUs
CIIOKHBIX MAaTEeMaTHYECKMX BBIYUCICHUH W (OPMYN, B OCOOCHHOCTH TaKHX TeM, Kak «MexaHudeckoe
IBIOKCHHUE», «ApxumenoBa  cuiay, «MexXaHH4YecKass DJHEPIrus»,  «OJICKTPUYECKUE  SIBICHUM,
«DNEeKTPOMArHUTHBIE SABJICHUS», PEIIAIOTCA B KJIACCE C TIOMOIIBIO YIUTES.

Ocoboe BHMMaHHWE TPH U3YYCHWU Kypca (QU3NKH YIENSETCs TOCTAHOBKE W OpraHW3aluu
OKCHEPUMEHTa, a TakXe MPOBEICHUIO (NMPEUMYIIECTBEHHO Ha KaXKAOM YpOKE) KPaTKOBPEMEHHBIX
JeMOHCTpaluii  (BO3MOXKHO C HCIOJIB30BaHMEM O3JICKTPOHHOW JIeMOHCTpanuu). HekoTopble TeMbl
00s13aTeNIbHO  JIOJDKHBI  BKJIFOYATh  ONOpHBIE JaboparopHble paboThl, KOTOpPBIE pa3BUBAIOT yMEHHE
MOJIb30BATHCS MPOCTEHIINMHU TPUOOpaMHU, aHATTM3UPOBATH MOYUYEHHBIE JaHHbBIE. B cBs3M ¢ 0COOEHHOCTAMU
MOBEJECHUSI M JAeATenbHOCTH oOywatommxcst ¢ 3IIP  (pacTopMOXeHHOCTb, HEOPraHM30BaHHOCTH)
MPEIyCMOTPEH CTPOXKANIINNA KOHTPOJIb 3a COOJIIOICHUEM MPABUII TEXHUKKA 0€30M1aCHOCTH IPU NPOBEACHUN
nab0paTOPHBIX U IPAKTHYECKHUX padoT.



Bosbiioe BHuMaHMe npu u3ydeHuH ¢usuku noppoctkamu ¢ 3IIP oOpamaercs Ha oBiageHue UMHU
[IPaKTUYECKUMHM YMEHUSIMH U HaBblkamH. IIpemycmarpuBaercs yMmeHbllleHHME 00beMa TEOPETHUYECKUX
CBEICHHH, BKIIOYCHHE OTHCIBHBIX TEM WM LEeNbIX pa3feioB B MaTepuaibl JUisi  0030pHOTO,
03HAaKOMHTEJIBHOTO WK (haKyIbTaTUBHOTO U3ydeHus. [Ipennaraercs yMeHblleHHE 00beMa MaTeMaTH4eCKuX
BBIYUCIICHUH 3a CUET YBEIMYCHUS KaUE€CTBEHHOI'O ONMCAHUs SABJICHUH U MPOLIECCOB

JlocTaToyHOE KOJIMYECTBO BPEMEHH OTBOIUTCA HAa PACCMOTPEHHE TEM U BOIPOCOB, PACKPBIBAIOLINX
CBSI3b (DU3UKU C JKU3HBIO, C TEMH SIBICHUSAMH, HAOIIOJCHUSIME, KOTOPbIE XOPOIIO U3BECTHB YYEHUKAM U3 UX
KHU3HEHHOTO OIIBITA.

MaxkcuManbHO HCIOJIB3YIOTCA MEXIPEAMETHbIE CBS3M C TaKMMH JUCLUIUIMHAMH, Kak reorpadus,
xuMusi, Ouonorust, T.K. oOydatommecs: ¢ 3[IP ocobeHHO HyX)AalTCs B MPENOJHECEHUH OAHOTO M TOTO JKe
y4eOHOTO MaTepuaja B Pa3lMYHBIX ACIEKTaX, B €ro BapbUPOBAaHHH, B HEOJHOKPATHOM MOBTOPEHHU H
3aKpEIVICHUN NOJY4EHHBIX 3HAaHUM M MpakTHdecKux yMmeHuil. Ilo3Bomsis paccmaTpuBaTth OIWMH M TOT XKe
yueOHBII MaTepual ¢ pa3HbIX TOYEK 3PEHHS, MEXKIPEIMETHBIE CBA3HM CIIOCOOCTBYIOT €ro JIy4dlleMy
OCMBICJICHUIO, 00JIee TPOYHOMY 3aKPEIUICHHUIO TOyYeHHBIX 3HAHUH M MPAKTHUECKUX YMEHHH.

IlpumepHble Buabl JenTedbHocTH o0y4yammuxess ¢ 3IIP, o0ycioBieHHbIe 0COOBIMHU
o0pa3zoBaTeJIbHbIMH NOTPEOHOCTAMM M oO0ecleYMBAOLINE OCMBICICHHOE OCBOCHUHE COAepP:KAHUM
o0pa3oBanus no npeamery «Puznkar»

[IpumepHas TemaTHYecKas W TEPMUHOJOTHYECKasl JEKCHKa 1Mo Kypcy ¢u3uku coorBercTByer DOII
000.

ConepkaHue BHJIOB JesTelbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax (U3MKH OmpeaesnseTcs ux
0co0bIMU 00pa3oBaTeNbHBIMH TOTpeOHOCTIMU. [loMuMo mirpoko ucnonb3yembix B @OIT OO0 obmux amist
BceX 00y4aroImuXcsl BUIOB JESTEIBHOCTU CIEAYET YCWINTh BUIBI ACSITEIbHOCTH, ClIeUU(UIHBIC AT JaHHOM
KaTeropum JeTeld, 0OecreunBaroIie OCMBICICHHOE OCBOCHHE COJICp)KaHUs oOpa3oBaHUs IO TMPEIMETY:
YCUJICHUEC Hpe)ﬁ[MeTHO-HpaKTI/I‘IeCKOI\/'I JACATCIIBHOCTH C aKTHBHE}aHHeﬁ CCHCOPHBIX CHCTEM; OCBOCHHC
MaTepuaja C ONOpPOMl Ha aNropuTM; «IOIIATOBOCTH» B H3YUYEHHHM MaTepuana; HCIIOIb30BaHUE
TIOTIOJTHUTENBHOW BU3yallbHOW OMOPHI (CXEMBI, IA0JIOHBI, OTIOPHBIE TAOIHIIB); pEYeBON OTUET O MPOIecce U
PE3YIbTATE ACATCIIbHOCTH,; BBIIIOJHCHUC CIICIIMAJIbHBIX 3aﬂaHHI>'I, O6€CHC‘II/IB3IOHII/IX KOPPCKIHIO PEryianun
y4eOHO-TI03HABATEILHOM JIESITEIPHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJibTaTa.

s o6yaatonuxcs ¢ 3P cymecTBeHHBIM SBISIOTCS IIPUEMBI PA0OTHI € JIEKCHYECKUM MaTepHaIOM I10
npenmery. [lpoBoauTcs crenmanbHas paboTa MO BBEACHUIO B AKTUBHBIM CJIOBapb OOYYaroOIIUXCS
COOTBeTCTBYIOIIIeﬁ TEPMUHOJIOTUU. I/I3yqaeMLIe TCPMUHBI BBOJATCA Ha HOHHCGHCOpHOﬁ OCHOBC,
o0s3aTeNIbHAa BHU3yallbHasl TOAJEPKKA, aIrOPUTMBI pabOThl C ONpPEAEICHUEM, OIOPHBIE CXEMBI JUIS
aKTyaJlIn3alul TePMUHOIOTHH.

B cBsi3u ¢ ocoObiMu 0Opa3oBaTenbHBIME TOTpeOHOCTIMU oOy4atommxcst ¢ 3[1P, npu mianupoBanuu
paboThl yueHHKa Ha YPOKE CIEAYyeT MPUIACPKUBATHCS CIEAYIOIINX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: MJaBaThb aJrOPUTM OTBETA; pa3peliaTbh MOIb30BAThCS IUIAHOM,
COCTABJICHHBIM IIPpU MNOATOTOBKE AJOMAIIHEIO 3adaHud; JaBaTb 60.]'[])1]_[6 BpPEMCHU T'OTOBUTHCA K OTBCTY Y
OOCKHU; paspeliaTh ACIAaTh NPECABAPUTECIILHBIC 3aIlIMCH, ITI0JIb30BATHCA HArJIsIIHBIMU HOCOGI/ISIMI/I.

2. Tlo BO3MOXHOCTH 3a/aBaTh OOYYAIOIIMMCSl HABOASALIME M YTOUHSIOIIME BOIIPOCH, KOTOPBIE
MOMOTYT MM TOCJIEIOBATENILHO H3II0KUTh MaTepHall.

3. CucreMaTHyecKH MpPOBEPSATh YCBOGHUE MaTepuaia 10 TeMaM YPOKOB, Uil CBOEBPEMEHHOTO
oOHapyXeHHs1 TpPoOesIoB B MPOLIEIIEM MaTeprae.

4. B mponecce u3y4yeHusi HOBOro MaTepuaia BHUMaHHE YUCHHKOB 00paliaeTcsi Ha HauboJjee CI0KHbIE
pasmenbl m3ydyaeMod TeMbl. HeoOxoammo wamie oOpamarbcss K HHM C BOIPOCAMH, BBISICHSIOIINMU
MOHMMaHue Yy4eOHOro Marepuana, CTHMYJIMPOBAaTh BOIPOCH NIpU 3aTPYyJHEHUSX B YCBOCGHHHM HOBOTO
MaTepuaia.

Mecto yue6HOro npeqmera «Pu3nka» B yueOHOM MIaHe

B cooTtBercTBHH C (DellepaHI)HI)IM ToCyaapCTBECHHBIM OGpa?,OBaTeJ'ILHBIM CTaHIapTOM OCHOBHOI'O
ob1ero oopa3oBanus yueOHbIH npeaMeT «Du3nka» BXOJUT B IpeAMETHYI0 00nacTh «EcTecTBeHHBIE HAYKIY
U SIBIISiETCsL 00sI3aTeNbHBIM [T u3ydenus. Cozepixkanue yaeOHOro npeamera «Dusukay, npecTaBlIeHHOe B
OenepanpHOil pabodeit mporpamme, coorBercTByeT PI'OC OO0, ®denepanbHON 00pa3oBaTEIBLHOMN
porpaMMe OCHOBHOTO 00mero odpasoBanus, @enepanbHON alalTHPOBAaHHOM 00pa30BaTENbHOM MporpaMme
OCHOBHOT0 0011ero 00pa3zoBaHus i 00YYaIOLINXCs € 3aA€PKKOM NMCUXUUeckoro pazButus. OOmiee 4nciio
9acoB, PEKOMEHIOBAHHBIX JIUIS M3y4deHUS (GU3UKH Ha 6a30BOM ypoBHE, — 238 gacoB: B 7 kitacce — 68 gacos (2
gaca B HEJIeN0), B 8 kiacce — 68 gacoB (2 gaca B Heneno), B 9 kimacce — 102 gaca (3 gaca B HEIEINIO).



COJAEPKAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA»
7 KJIACC

Paznes 1. ®uznka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUpa

dusuka — Hayka o mpupone. Spmenus mpupoasl (MC'). dusmueckme sBICHHS: MeXaHHYECKHE,
TEIUIOBEIE, JIIEKTPUIECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenmuunHbL M3Mepenue (usnueckux BenmunH. Dusuueckue npubopwl’. Ilozpewnocms
usmeperuy. MexayHapoIHas CUCTEMA €AMHMII.

Kak ¢wm3nka m npyrme ecrecTBEeHHBbIE HAYKH H3y4arOT HPUPONY. EcmecmeeHHO-HAYUHbl Memoo
NO3HAHUA: HAOII0OEHUe, ROCAHOBKA HAYYHO20 0NPOCA, 8bl0BUIICEHIE 2UNOMe3, IKCNEPUMEHIN N0 NPOBepKe
eunomes, obvscHenue Habooaemozo asnenus. Onucanue Gu3ULECKUX A61EHUL ¢ NOMOWBIO MOOeell.

[Ipenmet 1 MeTOMBI (HUZHKH.

ﬂemoncmpauuu3

1. MexaHn4eckue, TEMIOBBIE, JEKTPUIECKIE, MATHUTHBIE, CBETOBBIE SIBIICHUS.

2. Ouzudeckre TPUOOPH M TPOIEAypa NPSAMBIX H3MEPEHWH aHaJOrOBEIM W HH(POBBIM
prOOpOM.

Jlabopamopnuie pabomot u onvimol

1.0npexneneHue LEHBI AENEHUS HM3MEPHUTENBHOrO NpuOOpa (MCHOJB3YS TEXHOJIOTHYECKYIO KapTy
JKCIIEPUMEHTA).

2. 3MepeHue pacCTOSIHUM.

3. U3mepenne o0bEMa KHUIKOCTH U TBEPAOTO Tena

4. Onpedenenue pazmepos Maivlx mei.

5. U3mepenue TemnepaTypbl Ipy OMOIIY )KUIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no npoeepke unomesvl. OAIbHOCMb NONEMA WAPUKA, NYUEHHO20
20pU30OHMANbLHO, mem Donbule, uem bobULe 8bICOMA NYCKA.

Pazpnen 2. [lepBoHayajibHbIe CBeleHUS O CTPOCHUM BellecTBa

CrpoeHue BellecTBa: aTOMBI M MOJIEKYJNBI, ux pazmepsi. Onvimvl, O0okazvléaroujue OUCKPEMHOe
cmpoeHue geujecmaa.

[BrxeHue yactul BemiecTtBa. CBs3b CKOPOCTH JBHXKEHHUS YACTULL C TeMIlepaTypoil. bpoyHoBckoe
IBIOKeHME, T dy3us. Bzaumodelicmaue vacmuy seuecmea. NpUmMsaNCeHue U OmmaiKkugaHue.

ArperaTHble COCTOSHHS BEIECTBA: CHMPOEHUe 2d308, HCUOKOCmel U meepovlx (KpUucmaiiuyeckux)
men. B3aumocesnsb Medcoy c8OUCMEAMU 6EWecms 8 PA3HLIX aAcpe2amublX COCMOAHUAX U UX AMOMHO-
Moaexkynapuvim cmpoeruem. OcobeHnocmu azpecamHuuix COCMOAHUL 800bL.

/Iemoncmpauuu"

1. HaGmonenne OpOyHOBCKOT'O IBUKEHHUSL.

2. Habmonenne nuddy3um.

3. Habniooenue sgnenuil, 00bACHAIOWUXCA NPUMAHCEHUEM UL OMMATKUBAHUEM YACMUY 8elyecmsaa.

Jlabopamopnuie pabomol u onvimol

1. Oyenka ouamempa amoma mMemooom psoos (¢ UChoIb308anuem omozspaghui).

2. OmnbIThI 110 HAOJIOCHUIO TEIJIOBOTO PACIIUPEHHUS T'a30B.

3. OnbITel 1O OOHApPYKEHHIO JEHCTBUS CHJ MOJICKYIISIDHOTO TIPUTSDKCHUS  (91eKMPOHHAA
demoncmpanusn).

Paznen 3. /IBuskenue u B3auMo/ieiicTBue TeJ

Mexanndeckoe ABWKeHHE. PaBHOMepHOoe U HepaBHOMepHOoe 1BmwkKeHne. CkopocTs. Cpeowss
CKOPOCMb NPU HEPABHOMEPHOM O8udicenul,. PacuéT ImyTu u BpeMeHH JBIKEHHS.

SBnenune wmHepuuu. 3axon uHepyuu. Bzaumooleiicmeue men KAK NPUNUHA USMEHEHUS CKOPOCMU
ogudcenus men. Macca rkax mepa unepmuocmu mena. llmotHOCTh BemectBa. C6A36 NIOMHOCHU C
KOJIUYeCmEoM MOAEKY 8 eOuHuye 00béma geujecmed.

" MC — snieMeHTbI coflepKaHus, BKIIOUAIOIINE MEXKIIPEIMETHBIE CBSI3H, KOTOPhIE MOAPOOHEE PACKPHITH B
TEMaTHYECKOM IUITAHUPOBaHHH.
% 311ech 1 Jlaiee KYpCHBOM 0003HAUEHBI TEMBI, H3y4eHHE KOTOPBIX IPOBOAUTCS B 03HAKOMUTEILHOM IL1ane. [lemaror
CaMOCTOSATENIFHO OTIPeeNsIeT 00beM H3y9aeMoro MaTepHaa.
? Bee JlemoncTparmu i JlabopaTopHbie paboThI, IPEICTABICHHBIE B COEPKAHNM, JOIYCKAETCS (MOKHO) IPOBOIHTH,
HCTIONB3Ysl MHPOPMAITMOHHBIE U SJIEKTPOHHBIC TEXHOIOTHH (ITUPPOBBIE 00pa30BaTENbHBIE PECYPCHI).
* 311ech u maree MIPUBOJINTCS PaCIINPEHHBIH MTepedeHb 1a00paTOpHBIX paboT U OMBITOB, M3 KOTOPOTO YUUTENb JENIaeT
BBIOOD 110 CBOEMY YCMOTPEHHUIO.
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Cura xKak xapakTepucTHKa B3aumonercTus Ten. Cura ynpyeocmu M 3akoH ['yka. Hzmepenue cuvl ¢
nomowbio ournamomempa. SIBIEHUE TATOTCHUS B cuia TsbkecTH. Cuna msiscecmu Ha opyeux naanemax (MC).
Bec Tena. HeBecomocTs. CrioskeHue CHII, HapaBJICHHBIX 10 OAHON mpsiMoil. PaBHopeicTByomas cun. Cuna
mpenusi. Tpenue cxonvoicenusi u mperue noxos. Tpenue 6 npupooe u mexnuxe (MC).

,Zlemoucmpaumf

1. Habmoienne MexaHMYECKOTO IBMKCHHUS Tella.

2. N3mepeHne cKOpoCTH MPSMOIMHEHHOTO JIBUXKCHHSL.

3. HaoGmonenue sSBiIcHUS HHEPIINH.

4, Hao6mronenue n3MeHeHNUsT CKOPOCTH TIPH B3aHMOICHCTBUH TEIL.

5. CpaBHEHHE Macc M0 B3aUMOJICHCTBHUIO TEJ.

6. CrnoxxeHue CuJl, HalPaBJICHHBIX MO OJHOM MPSMOM.

Jlabopamopnvie pabomot u onvimol

1. OnpenerieHue CKOPOCTH PAaBHOMEPHOTO JBIDKCHUS (IIApWKa B KUIKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIISI U T. I1.) (2IeKMPOHHAS 0EMOHCIPAUU).

2. Onpenenenne cpenHell CKOPOCTH CKOJNBXKEHHS Opycka WM [IapuKa MO0 HAKIOHHON
TJIOCKOCTH.

3. Omnpenenenre IWIOTHOCTH TBEPOTO TeNa.

4. OnbITE, OEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsHKeHUS (IedopMariu) MPYKHHBI OT
MOPUIOKEHHOUN CUJIBL.

5. OHI)ITBI, ACMOHCTPUPYIOHNIUC 3aBUCUMOCTL CHJIbBI TPEHHA CKOJBKCHHA OT BE€Ca TCJIa U

XapakTepa CONPHUKACAIOMINXCS TTOBEPXHOCTEH.

Paszpnen 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenne. Cnocobvl ymenvuenus u yeeauvenus oasienus. /lasnenue 2asza. 3a6ucumocms 0asieHus
eaza om obvéma, memnepamypul. llepedaua dagnenuss meéEpoviMu menamu, HCUOKOCMAMU U 2azamu. 3aKon
Ilackana. Ineemamuueckue mawiuHsl. 3aBUCUMOCTD JABJICHHS XHIKOCTH OT riyounbl. Coobwarowuecs
cocyowl. [uopasnuieckue Mexanusmoi.

Atmochepa 3emsin u atMocepHOe naBieHHE. [Ipuuumvl Cyuecmeosanuss 6030YUIHOU 000N0UKU
3emau. Onvim Toppuuennu. Hzmepenue ammocgeproz2o oasnenus. 3a8UcCUMOCIb AMMOCHEPHO20 0aseHUs
om blcombl HAO yposHem Mops. [Ipubopul 0na usmepeHuss ammocpepHozo 0asieHus.

Heticmesue srcuokocmu u 2aza Ha nocpysicénnoe @ Hux meio. BulTankuBaromas (apXxuMenoBa) cuia.
3axon Apxumeoa. Ilnasanue men. Bozoyxonniasanue.

Hemoncmpayuu

1. 3aBUCUMOCTB JIaBJIEHMS ra3a OT TEMIIEPATYPHI.

2. Ilepenayda naBiaeHuUs )KUIKOCTBIO U Fa30M.

3. Coolmraromuecst CoCy/Ibl.

4. IM'uppaenuyeckuit mpecc.

5. [posiBiieHNe AEHCTBHSI AaTMOC(EPHOTO JIABICHHUSL.

6. 3aBHCHUMOCTD BBITAJKHBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTH Tesla M IUIOTHOCTH
KHUJKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEN CUJIbI BECY BHITECHEHHOU KHUJIKOCTH.

8. VYcnoBue iaBaHus TEJ: IUIABAHUE WJIM MOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOILLIECHUS

TUIOTHOCTEH TeNa M MHUIKOCTH.
Jlabopamopnwie padbomot u onvinol

1. HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPyKEHHON B KHUIKOCTh YacTH
Tena.

2. OrnpeneneHre BRITAIKUBAIOLIEH CUIIBI, IEUCTBYIOLIEH Ha TEJIO, MOrPYKEHHOE B JKUAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHUIIbI, AEMCTBYIOIIEH HA TEJNO B KUAKOCTH, OT
MaccCHhI Tela.

4, OMBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIEH CUJIbI, JEHCTBYIOIICH Ha TENO B
JKHUJIKOCTH, OT 00bEMA MOrpyKEHHON B )KUIKOCTh YaCTH TeJia M OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYUPOBAaHUE JIOAKHM U OIpenesieHue eé
IrPy30I0ABbEMHOCTH.

Paznen 5. PaboTta u MoImHOCTB. DHeprus
Mexannueckas pabota. MOIIHOCTE.



IIpocThie MeXaHW3MBI: pbIYar, OJOK, HAKIOHHAS IUIOCKOCTh. [Ipasuno pasHogecus pwiuazd.
Ilpumenenue npasuna pasHosecus pvinaza K 010Ky. «3onomoe npasunoy mexanuxu. KIIJ mpocTsix
MeXxaHu3MOB. [IpocThic MeXaHU3MBI B OBITY U TCXHHUKE.

Mexanunueckast sHeprusi. Kunemuueckas u nomenyuanvhas suepeus. llpespawenue oonozo euda
Mexanuyeckou dHepauu 8 Opyeoll. 3aKOH COXPaHEHUS SJHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. [Tpumeps! MPOCTHIX MEXaHU3MOB.

JlaGopamopusie paomut u onvimoi’

1. Omnpenenenre pabOTHI CHIIBI TPSHUS IPYU PABHOMEPHOM IBIDKEHUH TEJa TI0 TOPU30HTAITHHOM
TIOBEPXHOCTH.

2. HccnenoBanue ycinoBHil paBHOBECHUS pblyara.

3. Namepenne KIIJ] HaKIOHHOM IIOCKOCTH (271€KMPOHHAA 0eMOHCMPAYUL).

4. N3yuenue 3akoHa COXpaHEHUSI MEXaHUUECKOU SHEPTUU (2/1IEKMPOHHAA 0EMOHCIMPAYUs).

8 KUIACC

Paznen 6. TensoBble ABIeHUsI

OcnosHble NONOANCEHUSL MOTIEKYISIPHO-KUHEMUYeCKoll meopuu cmpoerus eewecmea. Macca u pazmepbi
amomos u moaekyn. Onvimvl, HOOMEEPHCOAIOUUE OCHOBHBIE NONONCEHUS MONEKYIAPHO-KUHEMUUeCKOl
meopuu.

Mopenu TBEPAOTO, HKHUIKOTO U ra3000pa3HOTr0 COCTOSIHUMN BelecTBa. Kpucmaniuueckue u amoppuvie
mena. ObvscueHue c80UCME 2a308, AHcUOKOCMel U meEPObIX mell HA OCHOBe NOAONCEHUL MOLEKYIAPHO-
Kunemuueckot meopuu. CMauuBaHHE U KANULIAPHIe A6eHus. Tennogoe pacuiupenue u cocamue.

Temmneparypa. Cesa3b memnepamypbt o CKOPOCHbIO MENI08020 OGUIICEHUSL YACTHUY.

Buytpennsist sneprusi. Cnocobvl usmeHenus GHympenHel dHepeuu: menionepeoayd u coepuienue
pabomvl. Buovi menionepedayu: menionpogooHocmy, KOHEEKYUS, U3LYUEHUe.

KonnvecTBo TemnoTel. Yoervhas mennoémxocms ewecmea. Tennoobmen u meniogoe pasrogecue.
Ypaenenue mennogozo bananca.

Inagnenue u omeepoesanue KpUCMALIU4ecKUx Geujecms. YoenvHas menioma NiaeleHus.
IHapoobpazosanue u xonoencayus. HUcnapenue (MC). Kunenue. Yoervnas mennoma napoobpazosanusi.
3asucumocms memnepamypul Kunenusi om ammocgepnoeo dasienus. Biaxcrnocmv 6030yxa.

DHeprus TOIUINBA. Yoenvhas menioma c2opausl.

Hpunyuner pabomvl mennogvix osueameneii. KIIJ[ mennogozco O0sucamens. Tennogvie dgueamenu u
sawuma okpyoicaroujeti cpeowt (MC).

3axon coxpanenus u npegpawjerusi suepeuu 8 menioswvix npoyeccax (MC).

Hemoncmpayuu

1. HaGmonenne 6poyHOBCKOTO JIBUXKEHHS.

2. Hab6monenune muddysum.

3. Hab6nronenue siBiaeHni cMaunBaHUS U KaMLISIPHBIX SIBICHHM.

4, Hab6nronenue TemioBoro pacmpeHust Tedl.

5. W3meHeHune naBneHus ra3a npu u3MeHeHHH 00bEMa U HarpeBaHUH WITH OXJIKICHUN.

6. [IpaBuna n3mMepeHus Temreparypsl.

7. Buns! Teruonepenauu.

8. OxJak/IeHue MPH COBEPILICHUH PaOOTEHI.

9. Harpesanue npu coBepuieHr# pabOTH BHEITHUMU CHJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pPa3IMIHbIX BEIIECTB.

11. HaGumoienune kumeHusl.

12. HaGiroieHue mocTosHCTBA TeMIIEPaTyphI TIPH TIABIICHUH.

13. Monenu TenI0BBIX IBUTaTEIEH.

Jlabopamopnvie pabomol u onvimol

1. OneITHl IO OOHAPYKEHHWIO NEHUCTBUS CHI MOJCKYJISPHOTO TNPUTSDKCHUS (2/1eKMpPOHHAA
demoncmpayus).

2. OnBITH 11O BBRIPANTUBAHHUIO KPUCTANJIOB MTOBAPEHHON COJM MITH caxapa.

3. OnBITHI IO HAOITIOJIEHUIO TETJIOBOTO PACIIMPEHHS T'a30B, KUAKOCTEH U TBEPBIX TEJ.

4. Onpenenenne NaBiIeHAs BO3yXa B OAJUTOHE HIMPUIIA.

5. OmBITHI, IEMOHCTPUPYIOIIUE 3aBUCHMOCTD JIABJICHUS BO3/IyXa OT ero 00béMa W HarpeBaHUs

MIIH OXJIAXKICHHUSA.



6. Ilposepra eunomesvt JUHEUHOU 3ABUCUMOCTIU OIUHBL CMONOUKA JHCUOKOCMU 6
MepMOMeMPUYecKol mpyoxe om memnepanmypol.

7. Habnronenne naMeHeHns: BHYTpEHHEH SHEPTHH Tella B pe3yibTaTe TeIuionepeaadl U padoThl
BHCITHHUX CHIL

8. HccenenoBanwe sBICHHS TEIDIOOOMEHA TP CMEIITUBAHUH XOJIOTHOM W TOpsTUCH BOIBI.

9. OnpeoeneHue Konudecmea menjiomel, NOJNYHEHHO20 6000l NpU MeNni000MeHe C HazpembiM
MEMALTUYECKUM YUTUHOPOM.

10. HccnenoBanue nmpoiiecca ucrapeHus.

11. Omnpenenenne OTHOCHTENFHON BIAKHOCTH BO3AyXa.

12. Onpeodenenue yoeavbHoU meniomul NAAGIEHUS TbOd.

Paspes 7. dnekTpnyeckne 1 MarHUTHBIE SIBJIEHUS

Onexmpuszayus men. JIBa poaa 3IEKTPUUECKUX 3apAaoB. BzaumoneiicTBre 3apsHKeHHBIX Tell.

OnexTtpuueckoe none. /Ipunyun cynepno3uyuu 31eKmpuieckux noeti (Ha KaiecmeeHHOM YPOsHe).

Hocumenu snekmpuueckux 3apsaoos. Onemenmapmulii nexkmpuyeckuti 3apso. Cmpoenue amoma.
[IpoBOOHMKH U TUBIEKTPUKHU. 3aKOH COXPAaHEHMS 3JIEKTPUIECKOTO 3apsa.

OJeKTpUYEeCKU TOK. Ycnosusa cywecmeosanus daeKkmpuyecko20 moxd. VICTOYHMKM MOCTOSHHOTO
Toka. JleHCTBUSI D/IEKTPUYECKOro TOKa (TEMIOBOE, XHMHUYECKOE, MAarHUTHOE). OneKmpuyecKkuti mok
8 JHCUOKOCHAX U 2A3aX.

PaGora m MOIHOCTH 3MEKTpHUECKOTO TOKa. 3akoH [lcoyns—/lenya. ODnekmpuueckue yenu u
nompebumenu 31eKmpuyeckoll snepeuu 6 Ovimy. DneKkTpuueckas uenb. Cuna Toka. DJIEKTpUUECKOe
HanpspkeHue. ConpoTUBIEHHE IPOBOAHUKA. YoenvHoe conpomusnenue eewecmaa. 3akoH OMa Ui ydacTKa
uenu. [locnenoBarenbHoe U MapauieIbHOE COEANHEHNE IPOBOIHUKOB. Kopomkoe 3amvikanue.

IlocrosHHble MarHUTHL. B3aumopelcTBUE NMOCTOSHHBIX MarHuToB. Maenumnoe none. Maenumnoe
none 3emau u e2o sHawenue 0a dHcusHu Ha 3emne. Onvim Opcmeda. Macnumnoe none 1eKmpuueckoeo
moxka. Ilpumenenue snexmpomazHumos @ mexuuxe. [leiicmeue MazHUmMHO20 NOJs HA NPOGOOHUK C MOKOM.
Onexmpoosuzameny nocmosaHHo20 moxa. Hcnoavsosanue snexkmpoogueameneli 8 MEXHUYECKUX YCm-
poticmeax u Ha mpancnopme.

Onvimur @apaoes. Asnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya. Inekmpoeenepamop.
Cnocobul noxyyenus s1ekmpudecKkol dHepeuy. INEKTPOCTAHIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUML.

Hemoncmpayuu

1. DnexkTpu3anus Ted.

2. JIBa pona 3NMeKTpUUECKUX 3apSAI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEIL.
3. VY CTpoiCTBO U IEHCTBHE ANEKTPOCKOIA.

4. DneKTpocTaTHIecKast HHIYKIIHS.

5. 3aK0H COXpaHEHUS INEKTPUUECKUX 3aPSIOB.

6. [IpoBOAHUKY U AMIIEKTPUKH.

7. MojenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO OIS,

8. HcToyHMKN IOCTOSIHHOTO TOKA.

9. JleficTBHS 2JIEKTPUIECKOT 0 TOKA.

10. DNEeKTPUIECKUHN TOK B JKUIKOCTH.

11. T"azoBbIit paspsia.

12. N3mepenue cuipl TOKa aMIEPMETPOM.

13. N3mepenue aMeKTpu4ecKoro HanpsiKeHHs BOJIBTMETPOM.

14. Peocrar u MarasuH CONpOTHBIIEHUI.

15. BzanmoeiicTBHE TOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH pa3/IEJICHUS MOJIOCOB MarHuTa.
17. MonenupoBaHre MarHUTHBIX MTOJIEH TTOCTOSHHBIX MarHUTOB.

18. OmeIT Opcrena.

19. MarsauTtHoe noJie Toka. DJIeKTPOMarHur.

20. JelficTBre MarHUTHOIO I0JI HA IIPOBOJIHUK C TOKOM.

21. ONeKTpOABUraTeNlb MOCTOSIHHOTO TOKA.

22. UccnenoBanue siBIeHUs 3JEKTPOMATHUTHON UHTYKLIUU.

23. OnsiTer Papages.

24. 3aBUCHMOCTH HAIIPAaBJIEHUS! HHAYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHSL.
25. DIEeKTPOTeHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvinol



OnbITH 110 HAOIOIEHUIO DTEKTPU3AINY TNl HHAYKIIUEH U TPH COMPUKOCHOBEHHH.
HccnenoBanne AecTBUS IIEKTPHYECKOTO MO HA IPOBOAHUKH U AVDJICKTPUKH.

COopka u mpoBepka pabOTHI AJICKTPUICCKON IETIH TOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIBI TOKA.

Nsmepenne n peryinpoBaHre HAIPSHKEHS.

Hccneoosanue 3asucumocmu cuivl mokd, uoywezo yepe3 pe3ucmop, om CONpOmueIeHus
PE3UCMOPA U HANPANCEHUSL HA PEIUCODE.

AN E LD =

7. Onvimbi, deMoHCmpupylowue 3a6UCUMOCIG INEKMPULECKO20 CONPOMUGLEHUS NPOBOOHUKA
om e20 ONuHbL, NAOWAOU NONEPEUHO20 CEHEeHUS U MAMEPUAd.

8. IIposepxa npasuna cnodcenus HAnpadjceHuli Npu nocie008amenbHOM COeOUHeHUU O08YX
Pe3UCOPOS.

9. IIposepka npasuna 0ns cubl MOKA Npu NAPALIEALHOM COEOUHEHUU PE3UCTNOPOS.

10. Omnpenenenue pabOTHI HIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOpP.

11. Onpenenenne MOIHOCTH NEKTPUIECKOT0 TOKA, BBIJIEIAEMOM Ha pe3ucTope.

12. HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HIYLIETO YE€Pe3 JAMIIOUKY, OT HAlIPSHKSHUS Ha HEH.

13.  Onpeodenenue KII/[ nacpesamens.

14. HCCHGI{OB&HI/IC MAarHuTHOIro B3aI/IMOILeI>'ICTBI/I$I IIOCTOSIHHBIX MarHuToOB.

15. W3yuenne MarHuTHOTO MOJIS HOCTOSIHHBIX MarHUTOB NPH UX 00BbEIUHEHUH U Pa3ACiICHUU.

16. HccnenoBanue NeHCTBUS 3IEKTPUUECKOrO TOKa HA MATHUTHYIO CTPEIIKY.

17. OMBITH, NEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOICHCTBHUS KATYIIKH C TOKOM H
MarauTa OT CUJIbl TOKa W HaIIpaBJICHUA TOKa B KaTYyIIKE.

18. N3yuenue neiicTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

19.  Koncmpyuposanue u uzyyenue pabomeol 31eKmpoosueames.

20. Nzmepenne KII/] anexTpoaBuraTenbHON yCTaHOBKY.

21. OneITEl 1O  HMCCIENOBAaHWIO SABIEHUS OJIEKTPOMAarHUTHOM HWHAYKIWHU: HCCIEIOBAHHE
W3MEHEHUH 3HaYCHUS U HANpPaBJICHUS] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannuyeckue siBJIeHUS

Mexanuueckoe OBWKeHHE. MartepuanbHag Touyka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHWYEeCKOro JBWXeHHs. PaBHOMepHOe NpsMONMHENHOe ABIKeHue. HepagnomepHnoe npamonunelinoe
osudcenue. CpetHsIL U MCHOBEHHAS CKOPOCMb MeNd NPU HePABHOMEPHOM OBUNCEHU.

Yckopenue. Pasnoyckopennoe npamonunetinoe dgusicernue. CBodogHoe nagenue. Onvimol [ anunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepBriii 3akoH Herotona. Bropoii 3akon Hetotona. Tperuii 3akoH HetotoHa. [lpunyun cynepnosuyuu
cui.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuna mpenus CKOIbICEHUsl, CUNA MPEHUs NOKOsl, Opyaue
8UObL MPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaleHUS. JeudiceHue niarem
soxpye Coanya (MC). Ilepsas kocmuueckas ckopocmo. Hesecomocmu u nepezpy3sxu.

PaBHOBecue MarepuanbHON TOUKH. Abcomomuo meépdoe meno. Pasnosecue meépooco mena ¢
3aKpeniénHol ocvio epaujerus. MOMEHT cuibl. Llenmp msscecmu.

WNmnynec Tena. Msmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXPAaHEHHUs HUMIylbca. PeakTHBHOE
nemxkenne (MC).

Mexannueckast pabota U MOIIHOCTh. Paborta cui TspkecTH, ynpyeocmu, mpenus. Cesisb dHepauu u
pabompi. [loTeHnManbHAs SHEPrUs Tena, MOAHATOIO HaJ MOBEPXHOCTBHIO 3eMIH. [lomenyuanvhasn sHepeus
cocamoti npyxcunvl. Kunernueckas sHeprus. Teopema o Kunemuueckou 3SHepauu. 3aKOH COXpaHEHHA
MEXaHUYECKOUN SHEPTUH.

Hemoncmpayuu

1. Habnronenne MexaHHYECKOTO IBUYKEHUS T€JIa OTHOCUTENNBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHe TIyTel W TPaeKTOPUN JBIKEHUS OJHOTO M TOTO )K€ TeJla OTHOCHTENBHO Pa3HBIX
TEJl OTCUETA.

3. N3mepenne ckopocTH U yCKOPEHHS MPSIMOIMHENHOTO JBY>KEHUS.

4. HccnenoBanne npU3HAKOB PaBHOYCKOPEHHOTO ABHKEHHUSL.

5. Haomronenue nBKeHHS Teja 0 OKPYKHOCTH.

6. Habmonenne MexaHn4yecKnX SIBJICHHUN, MPOUCXOIANINX B cucTeMe oTcuéra «Temexkay mpu

eé PAaBHOMCPHOM U YCKOPCHHOM JIBUKCHUHU OTHOCUTCIBHO KaOuHeTa (1)I/I3I/IKI/I.
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7. 3aBUCHMOCTE YCKOPEHUS TEJIa OT MAacChI Tela U JCHCTBYIOIICH Ha HETO CHJIBI.

8. HaGronenue paBeHCTBa CHII TIPH B3aUMOJICHCTBHUH TEJI.

9. WzmeHeHune Beca Tena nNpu YCKOPEHHOM JBHKEHHUH.

10. [lepenaya nmmynbca npu B3aMMOJEHCTBUH TEII.

11. [IpeobOpa3zoBaHus SHEPTUH TIPH B3aUMOACHCTBUH TEIL.

12. CoxpaHeHne UMIyJIbCa MIPH HEYTIPYTOM B3aMMOICHCTBUH.

13. CoxpaHeHHe UMITyJIbCca Mpu aOCOTIOTHO YIPYTOM B3aHMMOICHCTBUH.

14. Hao6monenue peakTHBHOTO TBYKCHHUS.

15. CoxpaHeHHe MEXaHUICCKOW YHEPTHH TIPH CBOOOIHOM TaCHUH.

16. CoxpaHeHre MEXaHUYECKOM SHEPTUH MPH ABIKECHUH Teja MOoJ ICHCTBUEM MTPY>KUHBI.

Jlabopamopnvie padbomot u onvinvl

1. Koncmpyuposanue mpaxkma 015 pazeona u 0anibHeliue20 pagHOMEPHO20 OBUNCEHUS ULAPUKA
UNIU MENeNCKU.

2. Omnpenenenue cpeqHe CKOPOCTH CKONBXEHHsT OpycKka WM JABIKCHHS INApUKa [0
HaKJIOHHOM IJIOCKOCTH.

3. OnpeneneHue YCKOpPEHHUS Teja MpPU PaBHOYCKOPEHHOM JIBIDKEHHMHM IO HAKJIOHHOU
TUTOCKOCTH.

4. HccnemoBanne 3aBUCUMOCTH IyTH OT BPEMEHH NPHU PaBHOYCKOPEHHOM JBWKEHHUH 0e3

HayalibHOW CKOPOCTH.
5. Ilposepka cunome3sbvi: eciu npu pagHOyCKOPEHHOM OBUICEHUU Oe3 HAYANLHOU CKOPOCMU Nymu
OMHOCAMCS KAK PO HEYEMHbBIX YUCel, MO COOMEEMCMEYIoujue NPOMENCYMKU 8peMenU 0OUHAKOBDL.

6. HccnenoBanre 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHITBI HOPMaIIbHOTO JIABIICHHUS.

7. Onpenenenne ko3 GUIIMEHTA TPSHUS CKOJIBKCHHUS.

8. Onpenenenne >kECTKOCTU NPYKUHBL.

9. Omnpenenenue pabOThI CUIIBI TPSHUS TP PABHOMEPHOM JIBMKECHUH Tella 10 TOPU3OHTATEHON
MOBEPXHOCTH.

10. Onpenenenne pabOTBI  CHIBI  YIOPYTOCTH TIPH MOABEME TIpy3a C UCIOJIb30BAHUEM
HEMOABIYKHOIO U IOABMKHOTO OJIOKOB.

11. N3yuenue 3aKk0Ha COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexannyeckue KoJie0aHUs M BOJHBI

KonebarensHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAaHMIA: MEproJ], 4acToTa, aMILUIUTY/a.
Mamemamuueckuti u npyscunnsiii masmuuxu. [lpespawjenue snepauu npu KoaeoamenbHoM 08UNCEHUU.

3aryxaromue konebanus. Boinyxaennslie konebanus. PezonaHc.

Mexanndeckue BosHbI. CBONCTBA MEXaHMYECKUX BOJH. [Ipodonibubie u nonepeunvle 601HbI. /[MuHa
B0IHLL U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue 6onHbl 8 MEEPOOM mene, CelcCMUYecKUue G0JIHbL
(MC).

3ByK. I pomxocms 38yka u evicoma mona. Ompaoicerue 38yka. Ungpaseyx u yiompaszeyx.

Hemoncmpayuu

1. HaGmonenmne konebanuii Te Mo AEMCTBUEM CHITBI TSHKECTH M CHITBI YIIPYTOCTH.

2. Habnronenue kosebanuii rpy3a Ha HUTH U Ha TIPYKHHE.

3. Habnronenue BEIHYKICHHBIX KOJIEOAHUI U pe30HAaHca.

4. PacrmipocTpanenue MpooabHBIX U IOTIEPEYHBIX BOJH.

5. HaGumroienne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTEHI.

6. AKyCTHYECKHH pe30HaHC.

Jlabopamopnwie padbomout u onvinol

1. OnpeneneHne 4acTOThI U TIEPUOJIa KoJIeOaHWH MaTeMaTHIECKOTO MasiTHUKA.

2. Ompenenenre 49acTOTHl W TEpHOJa KOJEOAHWN TPYXKUHHOTO MAasTHUKA (271eKMpOHHAsA
demoncmpayus).

3. HccnenoBanne 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUI TOABEIIEHHOTO K HUTH TPy3a OT JJIMHBI
HUTH.

4. HccnenoBanne 3aBUCUMOCTH TIEpHOa KOJIEOaHUI MPYKMHHOTO MasTHUKA OT Macchl Tpy3a
(21eKmponHan demoHcmpayus).

5. [IpoBepka HE3aBUCUMOCTH TepuoJia KOIeOaHUN Tpy3a, MOABEHICHHOTO K HUTH, OT MAacChI
rpy3a.

6. OmnBITHI, TEMOHCTPUPYIOLIHE 3aBUCUMOCThD MEpHoJia KojeOaHuil MPYyKUHHOTO MasTHHUKA OT

MAaccChl Ipy3a U KECTKOCTH MPYKUHBIL.
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7. N3mepenne yCKOpeHHsS CBOOOHOTO TTACHUS (271eKMPOHHAA 0EMOHCMPAUUsL).

Paznen 10. DjeKTpOMarHuTHoe moJjie 1 3JeKTPOMATHUTHBIE BOJHBI

OneKTpoMarHuTHoe mnonie. DIeKTpOMarHUTHeIE BOJIHBL. Ceoiicmea snekmpomazHumuvix 60aH. Lllkana
INEKMPOMASHUMHBIX 80IH. Hlcnonb306anue 21eKmpoMacHUMMBIX 60JIH OJisl COMOBOU CEA3U.

DnexTpoMarHuTHas mpupoa cBeta. CKOpocTh cBeTa. BoTHOBBIE CBOWICTBA CBETA.

Hemoncmpayuu

1. CBoliCcTBa 37EKTPOMarHUTHHIX BOJIH.

2. BomnHoBBIE CBOliCTBa CBETa.

JlaGopamopnsie paéomet u onvimur’

1. Wzyuenne CBOHCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOLIBIO MOOMIIBHOTO TeliedoHa.

Pasnen 11. CBeToBbIe siBJICHAS

JlygeBast momenp cBeta. Mcrounuku cBerta. [Ipsamoaunelinoe pacnpocmpaneHue ceéemd. 3ammeHust
Connya u Jlynwi. OTpaxkenue ceta. [lnockoe 3epkano. 3akon ompasicenus ceema.

[Ipenomnenue cBeTta. 3akoH TIpeNOMJIEHUs cBeTa. [llonnoe 6HympeHHee ompadceHue ceema.
Hcnonvzosanue noiHo2o eHympeHHe20 Ompadx£ceHusi 8 ONMUYECKUX C8emo8o0ax.

Jlunza. Xox myueit B mun3e. Onmuueckas cucmema pomoannapama, mukpockona u meneckona (MC).
I'naz kax onmuueckas cucmema. bauzopykocms u 0anbHO30pKOCHb.

Pasznooicenue 6enoeo ceema 6 cnekmp. Onvimol Hotomona. Cnodicenue cnekmpanbHbiX Yeemos.

Hemoncmpayuu

1. [IpsamoinuHeitHOEe pacnpoCTpaHEHHUE CBETA.

2. OtpaxeHue cBerTa.

3. [omyuenune n300paXkeHMit B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3epKallaX.

4. IIpenomnenue caera.

5. OnTH4ecKuii CBETOBO/I.

6. Xop mydeii B coOuparoiieii TuH3e.

7. Xop Tydel B pacCenBarOIIEH JTMH3E.

8. [Tomyuenue U300paKCHMIA ¢ TOMOIIBIO JIMH3.

9. [punnun aeticteus doroarnmnapaTa, MUKPOCKOTA U TEIECKOTIA.

10. Mogensb rnasa.

11. Pasnoxxenue 0enoro cBeTa B CIEKTP.

12. [Nony4enue Georo cBETa NpH CIOKECHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol

1. HccnenoBanne 3aBUCHMOCTH YTIIa OTPaKEHUSI CBETOBOTO JIyda OT YTJia MaleHusl.

2. Wzyuenne xapakTepHCTHK N300paKeHHs TIPeIMETa B TNIOCKOM 3epKaie.

3. HccnenoBanne 3aBUCHUMOCTH yIJia TIPEIOMIICHHS CBETOBOTO JIyda OT yria TaJeHUs Ha
TPaHUIE «BO3TYX—CTEKIIO».

4, [MonyueHue U300paXKeHMit ¢ IOMOIIBIO COOMPAFOIIEH JINH3BI.

5. Onpenenenne (POKYCHOTO PpACcCTOSHUS M ONTHYSCKOW CHIJIBI  COOMparoIiel JIMH3bI
(21eKmponnan demoncmpayus).

6. OnBITHI IO Pa3I0KESHHUIO OCJIOTO CBETA B CICKTD (21€KMPOHHASA 0EMOHCMPAYUSL).

7. OMBITHI IO BOCTIPUSITUIO IIBETA MPEIMETOB MPH WX HAOIIOJICHHN Yepe3 [[BETOBbIE (PUIIBTPHI.

Pasnes 12. KBaHTOBBIE SIBJICHUS

Onvimul Pesepgopoa m inaneTapHasi MoJiesis atoma. Monens atoma bopa. Hcenyckanue u noenowenue
ceema amomom. Keanmuot.

PagnoaktuBHOCTE. Anbha-, bema- u camma-uznyuenus. CTpoeHHE aTOMHOTO Aapa. Hykionuas modens
amomuozo siopa. Mzomonul. Paouoaxmuegnvie npespawenus. Ilepuoo nonypacnada amommuulx soep.

SnepHbie peakiyu. 3aKOHBI COXPaHEHHs 3apsSA0BOTO W MAacCOBOTO 4uWcell. Peakyuu cunmesa u
Oenenus sdep. Ucmounuxu snepeuu Connya u 36¢30 (MC).

SAnepnas sHepreTuka. Jeicmeus paduoakmueHux usnyuerul Ha sxcusvle opeanusmvl (MC).

Hemoncmpayuu

1. CrieKTpsI U3TY4YeHHS U TIOTJIOMIEHUSI.

2. CrieKTpsl pa3InYHbIX Ia30B.

3. CrnexTp Bogopoaa.

4, Hab6mronenue TpekoB B kamepe BubcoHa.

5. Pabota cuérunka HOHU3UPYIOMNX U3ITydYeHHH.

6. Perucrpanust n3mydeHus: IpUPOJHBIX MUHEPATIOB U IPOLYKTOB.
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Jlabopamopnvie pabomol u onvimol

1. Habnarwoenue cniowinvlx u tuHeluamolx CHeKmpo8 usyyyeHusl.

2. UccnenoBanrne TpeKOB: W3MEpEHHE DJHEPTMU YacTUOBl IO TOPMO3HOMY WyTH (IO
¢dororpadusm) (3neKmponnas demoncmpayusn).

3. M3mepenne pagnoakTUBHOTO (OHA (1eKMPOHHAA OeMOHCMPAYU).

IloBTOpUTEIHHO-0000IAKOIINI MOTY I

[loBroputensHo-0000maOMMK  MOAY/Ib MpeJHAa3HAYeH s CHCTeMaTH3alud | 0000meHus
MIPEIMETHOTO COAEPKaHMSA U ONbITA ACATEIILHOCTH, IPHOOPETEHHOTO IPU U3YUYEHHUH BCETO Kypca (pU3nKH.

[Ipu u3yyeHnu NaHHOTO MOAYJIS PEAIN3YIOTCA U CUCTEMAaTU3UPYIOTCS BUIIBI JESITENbHOCTH, HA OCHOBE
KOTOPBIX OOecreynBaeTcsi AOCTIKEHHWE NPEAMETHBIX W METAalpeIMETHBIX I[UIAHUPYEMBIX PE3yJIbTaToB
o0yd4eHus, OpMUPYETCsl €CTECTBEHHO-HAYYHAs! TPAMOTHOCTh: OCBOEHHE HAYYHBIX METO/AOB HCCIICIOBAHUS
SBICHUH NPUPOABl W TEXHWKH, OBJAJEHHE YMEHUSIMH OOBICHATh (U3MUYCCKHE SBICHUS, NPUMEHSS
MOJTy4YeHHBbIE 3HAHU, peIllaTh 33/1a4M, B TOM YHCJIE KaY€CTBEHHBIE U 3KCIIEPUMEHTANbHEIE.

[IpyHUMIIHANBHO AEATENbHOCTHBINM XapakTep JaHHOTO pasliena peanusyercs 3a CUYéT TOro, 4ro
y4aIyecs! BBIIOJIHAIOT 3alaHus, B KOTOPBIX UM IIPEJIaraeTcs:

"  Ha OCHOBE IOJYYCHHBIX 3HAHWH PAcllO3HABaTb M HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY’Kalolel MpUpo/ie U MOBCETHEBHON KU3HU;

"  HCHOJNB30BaTh IOA PYKOBOACTBOM II€Jarora Hay4yHble METOABI MCCIIEHOBAHUS (PU3HMUECKUX
SIBTICHWH, B TOM YHCJIe ISl IPOBEPKH TMITOTE3 U MOIYUYEHHUS] TEOPETUIESCKUX BBIBOIOB;

"  OOBSCHATH C OMOPOW Ha JAWAAKTUYCCKUH MaTepHuai Iociie oOCYXKIEHHS C IMEAaroroM HaydHbIC
OCHOBBI HamOoJiee BaXHBIX JIOCTIIKCHUH COBPEMEHHBIX TEXHOJOTHH, HampuMep, NPaKTHYECKOTO
WCTIOJIB30BAHUSl PA3IMYHBIX MCTOYHUKOB SHEPIMHM Ha OCHOBE 3aKOHA MNPEBPAILICHUS U COXPAaHEHHS BCEX
HU3BCCTHBLIX BUIO0B SHCPIUH.

Kaxnas u3 TeM JaHHOTO pasfena BKIIOYAeT HKCIEPUMEHTAIbHOE HCCIeAO0BaHHE 0000IIaromero
XapakTepa Ha YCMOTpEHHE Ilefarora M TMpH ero momomd. Paspmen 3aBepuiaetcs NpoBEICHHEM
JTUArHOCTUYIECKON U OIEHOYHOH pabOTHI 32 KypC OCHOBHOU IIKOJIBI.

INJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA YYEBHOI'O TIPEJMETA «®U3UKA» HA
YPOBHE OCHOBHOTI'O OBHIET'O OBPA3OBAHNSA

B uenom pesynbraThl ocBoeHUs oOyuarorumucs ¢ 3[IP yueOHoro mpeamera «®u3ukay IOIDKHBI
COBMaJaTh ¢ pe3yiabTaramu denepanbHOl paboyeit mporpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUS.

Haubonee 3HAYMMBIMU SIBISTIOTCSL:

JIMYHOCTHBIE PE3YJIbTATDI:

B pesynbrate nzydenust pU3MKH HAa YPOBHE OCHOBHOTO 0011Iero odpasoBanus y odyuatomierocs ¢ 3[1P
OyayT chOpMHUPOBAHBI CIEAYIOIIUE THYHOCTHBIC PE3YJIbTAThl B YACTH:

1) NaTprHOTHYECKOTrO BOCIIUTAHUS:

MPOsIBJIEHNE UHTEPECa K HICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (PU3NYeCKOi HAyKH;

LIEHHOCTHOE OTHOIICHHUE K JIOCTIKEHHSIM POCCHHCKHX YUEHBIX-(DU3UKOB;

2) TPKAAHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCITUTAHHSL:

TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYXJIEHHH OOIIECTBEHHO-3HAYMMBIX M 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM JIOCTIDKCHUH (H3HKH;

OCO3HAHUE BAXHOCTH MOPATbHO-3THYECKHUX MPHHIIUIIOB B IEITEIHHOCTH YIEHOTO;

3) 3CTETUYECKOTO BOCTIUTAHMUS:

BOCIIPUATHE ICTETHUYECKUX KadecTB (PU3MYECKON HayKu: e€ rapMOHHYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

4) NEHHOCTH HAYYHOTO MTO3HAHUS:

OCO3HAaHHE NEHHOCTH (DU3MYECKON HAayKH KaKk MOIIHOI'O HMHCTPYMEHTa ITO3HAHUS MHUpPa, OCHOBBI
Pa3BUTUS TEXHOJIOTUH, BAXKHEUIIEH COCTABIISAIOIIECH KYJIbTYpHI;

pa3BUTHE HAYYHOH JII0003HATEIHLHOCTH, MHTEPECa K UCCIIE0BATENBCKON IS TENLHOCTH;

5) dopMupoBaHHS KyJIbTYPbI 3I0POBbS U SMOIIMOHAILHOTO OJ1aronoTy s

0CO3HaHHUE IIEHHOCTH 0e30macHOro 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH
npaBw1 0e30MacHOr0 TMOBEJCHUS Ha TPAHCIOpPTE, Ha JOPOrax, C D3JICKTPHYECKHMM U TEIUIOBBIM
000pYAOBaHHEM B JIOMAIIHUX YCIOBHSIX;

c(OpPMHPOBAHHOCTH HaBbIKa peQIIEKCHH, IIPU3HAHNE CBOETO NpaBa Ha OMIMOKY M TaKOTO K€ TpaBa y
JPYTOT0 YeJI0BEeKa;

6) TPYAOBOrO BOCIIMTAHUSI:
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7) aKTUBHOE ydYacTHE B pEIICHUH MPaKTHUYSCKUX 3amad (B paMKaxX CEeMbH, 00pa30BaTelbHOM
OpraHM3alli{, HACEJICHHOTO ITyHKTa, POJHOTO Kpas) TEeXHOJOTHYECKOW M COIHMAIbHOW HAIpaBICHHOCTH,
TpeOYIOLINX B TOM YHCIE ¥ PU3NIECKUX 3HAHUIA;

WHTEpEC K MPAaKTHUYECKOMY U3yUYeHHUIO Ipodeccuil, CBI3aHHBIX ¢ (HU3UKOI;

8) PKOJIOTUIECKOTO BOCITUTAHUS:

OpHEHTANMA Ha TMpUMeHeHrne (U3NYECKUX 3HAHWUU Ul pelIeHus 3afad B OONacCTH OKpY’KaloIlei
Cpeabl, TUIAHUPOBAHUS TOCTYIIKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUH IS OKPYKAIOIIEH Cpebl;

OCO3HaHUE III00ATFHOTO XapaKTepa SKOJIOTHIECKIX MpoOIeM U MyTel UX pelieHus;

9) aganTaruy K M3MEHSFOIIAMCS YCIIOBUSM COLMATBHOMN M IPUPOTHON CPEIIBL:

NOTPeOHOCTh BO B3aUMOJACHCTBHM NpPU BBINOJHEHUH MCCICAOBAHMKA W TPOEKTOB (PH3MUYECKOMN
HaIPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

MTOBBIIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPaKTHIECKYIO e TebHOCTD;

NoTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHHWH, B TOM YHuCle (QOPMYyITUPOBATH HJICH, MOHITH,
THIIOTE3bI 0 PrU3nYecKuX 00BEKTAX U SIBICHUSIX;

oco3HaHue Ne(UIUTOB COOCTBECHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 00J1aCTH (PU3HKH;

IUIAHUPOBAHUE CBOETO PA3BUTHSI B IPHOOPETEHIH HOBBIX (PH3UYECKUAX 3HAHUIA;

CTPEMJICHUC AHAJIMU3UPOBATL W BBIABIATL B3aUMOCBA3W NPHUPOIEI, O6H1€CTBEI 1 3KOHOMHKH, B TOM
YHCIIe C UCIIONF30BaHUEeM (PH3HUECKUX 3HAHUI;

OIIEHKA CBOWX NEHCTBHI C Y4€TOM BIHMSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TIIOOAThHBIX
HOCJIEICTBHUM.

METANPEJIMETHBIE PE3YJIbTATbI

Osnaoenue ynueepcanbHbiMu y4eOHbIMU NOZHABAMEIbHBIMU OCHCMGUAMU:

1) 6a30BbIC JIOTUYECKHUE JCHCTBUS:

BBISBJISITh U XapaKTepHU30BaTh CYIIECTBEHHBIE TPU3HAKH OOBEKTOB (ABICHUI);

YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PHUKAIINH, OCHOBAHUS JJIsl 000OIIEHNS U CPABHEHNS;

BBISIBIISITh 3aKOHOMEPHOCTH M MTPOTHUBOPEYHS B PaCCMATPUBaeMbIX (pakTaX, TaHHBIX M HAOIIOJCHHUSIX,
OTHOCAIIIUXCSA K (1)I/I3I/I‘-ICCKI/IM SIBJICHUSAM,

BbBIABJIIATL MPUYMHHO-CIICACTBCHHLBIC CBA3W IIPpU H3YYCHUU (1)I/I3I/I‘-I€CKI/IX SIBJICHUN M mpoueccos,
MPOBOJNTH BBIBOABI C HCIIOJNB30BaHUEM [IEAYKTUBHBIX W WHIYKTHBHBIX YMO3aKIIOUCHHHA, BBIIBUTATH
THUIIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘IeCKI/IX BCJIMYUH, IPpU HeO6XO):[I/IMOCTI/I 1o pYKOBOACTBOM YUYMTEIIA,

BEIOMpAaTh CMOCO0 pelleHus y4eOHOW Qu3nueckod 3aiadd (CpaBHEHHE HECKOJBKHUX BapHaHTOB
penieHus, BBIOOp HamOoJiee MOMXOSIIETO C YYETOM CaMOCTOATEIHHO BBIICICHHBIX KPHUTEPHEB) IO
PYKOBOZACTBOM YUHTEIIS.

2) 6a30BBIC UCCIICAOBATEIILCKUE JICHCTBUS:

HCIIOJIE30BATh BOIIPOCHI KaK UCCIEIOBATEIHCKUI HHCTPYMEHT TTO3HAHHS,

MPOBOJUTH TIO TUIAHY OIIBIT, HECIIOXKHBIM (U3WYECKU SKCIEPUMEHT, HEeOOJbIIOE HCCIIEeOBAHNE
(1)I/I3I/I‘IGCKOFO SABJICHUA, TIPU HeO6XOILI/IMOCTI/I o4 pYKOBOACTBOM YUYMTEIIA,

(dhopMyupoBaTh OO0OOIIEHUS ¥ BBIBOJBI IO pe3yjbTaTaM IPOBEACHHOIO HAONIONCHUS, OIIbITA,
WICCIJIEIOBAHUS C OITOPO HA TUIAH/AIITOPUTM.

3) pabora ¢ uadopmaruei:

MPUMEHSTh Pa3UYHBIE METOJbI, HHCTPYMEHTHI U 3alPOChl TIPU TIOUCKE B 0TOOpe MH(pOpMAIUU WU
JAHHBIX C YYETOM IPENJIOKEHHON yueOHOH (U3nvecKkoi 3afauu, Mpyu HEOOXOAMMOCTH IO/ PYKOBOJCTBOM
YUUTES;

aHaJIM3UPOBATh, CHCTEMATH3UPOBATh MHPOPMAITUIO PA3IMIHBIX BHJOB U (OPM IPE/ICTABICHHUS;

CaMOCTOSITEIIFHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBlIeHHs HHPOPMAIMUA U WLTIOCTPUPOBATH
penraeMbie 3a/layll HECIOKHBIMU CXEMaMH, JuarpaMMaMy, WHOU TpadUKOd W WX KOMOWHAIUSAMH, IIOJ
PYKOBOACTBOM YYHTEIIA.

Osnaoenue ynueepcanbHbiMu y4eOHbIMU KOMMYHUKAMUGHBIMU 0CHCMUAMU:

1) obmenwue:

B X0JI¢ OOCYXKJCHHs yueOHOr0 MaTepuaa, pe3y/IbTaToB JIa0OpaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh
BOIIPOCHI IO CYHIECTBY O6CY)KHaeMOI7[ TEMBbI W BBICKA3bIBaThb HJCH, HAUCJICHHBIC Ha PCHICHUEC 3adadud H
noJiep>kaHue OJaroxenaTeaIbHOCTH OOILCHHUS;

COIIOCTABIISATh CBOM CYKJIEHUS C CYXICHUSIMHU APYTUX YYACTHUKOB JHAIIOTA, OOHAPYKUBATh Pa3IndMe
H CXOJICTBO ITO3HITHM;

BbIpa’kaTb CBOIO TOUYKY 3pC€HHSA B YCTHBIX U IIMCbMEHHBIX TCKCTAX;
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MyOJIMYHO TPEACTABIATh PE3YIbTATHl BBITOJHEHHOTO (U3UYECKOTO OmbITa (IKCIIEPHMEHTa,
HCCIICIOBAHMUS, TIPOCKTA).

2) COBMECTHAs ACSITEIBHOCTh (COTPYIHUYECTBO):

MOHUMATh W HCIOJIB30BaTh MPEUMYILECTBA KOMAaHIHOM M WHAMBUAYaJbHOH pabOTHI MpH pelIeHUH
KOHKPETHOH (hHU3MIeCKON TTPOOIEMEBL;

MIPUHAMATH IIeTH COBMECTHOH JesTeNbHOCTH, OpPTaHW30BHIBATH NEHCTBHS MO €€ MOCTHKCHHIO:
pacmpenensiTh poiH, OOCYKAAaTh MPOLECCHl M PE3yJbTaTbl COBMECTHOH paboThl, 0000maTh MHEHHUS
HECKOJIBKHX YeJI0BEK;

BEITIONHATHh CBOIO YacTh PabOTHI, MOCTUTAss KauyeCTBEHHOTO pe3yibTara MO CBOEMY HAIIPABICHUIO H
KOOPAWHUPYS CBOU AEHCTBUS C JPYTUMH WICHAMH KOMaH]IbI;

OLICHMBATh KA4YeCTBO CBOEr0 BKJI3Aa B OOIIMH MPOAYKT MO KPUTEPUSIM, CaMOCTOSTEIBHO
chopMyITUPOBaHHBIM yYaCTHUKAMH B3aHMMOICHCTBHSI.

Osnadenue ynugepcanbHoIiMu y4eOHbIMU PE2YIAMUCHBIMU OCHCGUAMU:

1) camoopranu3anus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YY€OHBIX CHUTYAIMSIX, TPEOYIOMUX IS PerIeHus (PU3NIeCKUX
3HAHWI;

OPHUCHTUPOBATLECA B PAaA3JIMUHBIX IIOAXOAAaX MPUHATHA peHleHI/II\/'I (I/IHI[I/IBI/II[yaIH)HOC, IIPUHATUC
pElIeHus B TPYIIIe, MPUHATHE PEIICHHIA TPYTINOii);

COCTaBJIATh AITOPUTM pelIeHNs GU3NIECKON 3a/Ja4uH WM TIaHa FCCIEIOBAHUS C YIETOM HMEFOIIUXCS
PECYpPCOB U COOCTBEHHBIX BOZMOKHOCTEH, IO/ PYKOBOJICTBOM YUHTEIIS.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY CHTYallu{ W TIpeJyIaraTh IjiaH e€ N3MEHEHUs, P HEOOXOAUMOCTH TOJI PYKOBOJICTBOM
YUUTEIS;

OOBSICHATh TPUYUHBI JTOCTIKEHHS (HEIOCTWIKEHHSI) pPe3ylbTaTOB IEsATEIbHOCTH, NaBaTh OIICHKY
MPHOOPETEHHOMY OTIBITY;

OIIEHWBATh COOTBETCTBUE PE3yNIbTATA IETH U YCIOBHSIM.

3) SMOIIMOHANILHBIN UHTEIUICKT:

CTaBUTH ce0s Ha MECTO APYrOro YeIOBeKa B XOJI€ CIIOPa WK AUCKYCCHUH Ha HAYYHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHHS U JIOTUKY JAPYTOTO.

4) nmpunaTue ceds U IPyrux:

MpU3HaBaTh CBOE NMPaBO HAa OMIMOKY NpW pelieHHHd (PHU3MYECKHX 3a]ad WM B YTBEPKICHHAX Ha
Hay4YHBIE TEMBI M TAKOE JKe€ TIPaBO JIPYToro.

HPEJIMETHBIE PE3YJIbTATDI

TpeGoBanusi K mpeAMETHBIM pe3yJbTaTaM OCBOEHHSI Yy4deOHOro mpeaMera «®Pu3znkay,
pacmnpeiesieHHbIE 10 T0aM 00y4YeHusl

Pesynprarel 1o romam (GOpMYIHPYIOTCS IO MPUHIMITY T00aBIEHUS] HOBBIX PE3YJBTATOB OT roja K
roay (pe3ynbTaThl O4EePeTHOTO rojia [0 YMOIYaHUIO BKIIOYAIOT PE3YNIbTAThI MPEIBIYIIUX JIET).

7 KJIACC

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXXkaTh CQOPMHPOBAHHOCTh
00yYaroIMXcsl yMEHUH:

—OpUEHTUPOBATHCS B IOHATHAX M ONEPUPOBATH UMH HAa 0230BOM YpOBHE: (PH3HUYECKHE U XUMUYECKUE
SIBJICHUSA, Ha6J’IIO):[eHI/Ie, OKCIICPUMCHT, MOCIIb, TUIIOTE3a; CANHUILIbLI (1)I/I3I/I‘ICCKI/IX BCJIMYMUH, aTOM, MOJICKYJIa,
arperatHble COCTOSIHUSI BellecTBa (TBEPAOE, JKUIKOE, Tra3000pa3HOE); MEXaHHYECKOe [BIKEHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHsS, PABHOAEHCTBYIOIIAS CHJI, AeOpMarus
(ympyras, utacTudeckas), HEeBECOMOCTh, COOOIIAIONIHECS COCYBI, C OTIOPOX Ha TUAAKTHYECKUI MaTepHua

—pasznuuath sBieHus (quddQys3us; TeI0Boe OBMKEHHE YacTUI] BEIIECTBA; PABHOMEPHOE JBHXCHUE;
HEpaBHOMEPHOE JIBW)KEHHUE; MHEPLUS; B3aUMOJICHCTBUE TEN; pasHogecue MEEPObIX mei ¢ 3aKpeniéHHol
0Cbio 8paujenus; Tieperiada AaBJIeHUs] TBEPABIMU TeJlaMH, KUAKOCTSIMU M ra3aMu; aTMoc(epHOe JaBJICHUE;
IJ1aBaHUEC TCJI; IPEBPALICHUA MeXaHUYECKOU 3HepI‘I/II/I) 110 OIMCAHUIO UX XapPaKTCPHBIX CBOWCTB U HA OCHOBE
OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (U3NYECKOe SIBJICHUE, IOCJe IPeIBAPUTEIHLHOTO OOCYKICHUS C
Me/1aroroMm;

—pacro3HaBaTh NPOSIBICHHE W3yYSHHBIX (DU3NYECKUX SIBICHHH B OKPYXKAIONIEM MHUpPE, B TOM YHUCIIE
(bmquecm/le ABJICHUA B MPUPOAC: NPUMEPLI IBHMXXCHHA C pa3JIMYHBIMU CKOPOCTSAMU B JKUBOM MU HEXXHWBOU
MpUpOie; JISHCTBUE CHIIBI TPEHUS B NMPHPOJIC M TEXHUKE; BIUSHHE aTMOCPEPHOTO IaBIICHHS Ha YKHUBOU
OpraHu3M; IUIaBaHUE PBIO; phIYard B TeJe 4YeJOBEKa; IPH 3TOM NEPEeBOJAUTH NPAKTHUECKYIO 3ajady B
yueOHY10, BBIJCISATh CYILIECTBEHHBIE CBOMCTBA/IPU3HAKH (DU3UYECKUX SABJICHUH C IOMOLIBIO MEAarora;
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—OIIMCHIBaTh M3YYEHHBIE CBOMCTBA TElT M (PM3WYECKUE SIBICHUS, MCHONB3YS (H3MUECKHEC BEIUYUHBI
(mMacca, 00bEM, IIIOTHOCTH BEILECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIAa YIPYTOCTH, CHia
TSDKECTH, BEC TeJa, CUJa TPeHWs, NaBieHue (TBEPIOro Tena, JKUAKOCTH, Ta3a), BHITAIKMBAIONIAs CHIIA,
MexaHWueckas paboTa, MOLIHOCTh, IUIEYO CHIIBI, MOMEHT CHJIBI, KOI(QHUIUEHT TIOJIIE3HOTO JeHCTBUS
MEXaHU3MOB, KHHETHYECKasi U MOTEHIMAaJIbHAasl SHEPIUs) ¢ OMOPOH Ha CXEeMy; IPH OMHCAHHU PACKPBIBATDH
(bu3HYeCKuii CMBICI NCTIONIB3YEMbIX BEJTHYHH, UX 0003HAUCHUS U eTUHUIBI (GU3HUCCKUX BEIUYNH, HAXOOUMb
Gopmynvl, ceasvisarOwue OAHHYIO PUIUYECKYIO BEIUYUHY C OpY2UMU GEIUYUHAMU, CMPOUMb 2PAQUKU
UZYUEHHBIX 3a6uUcuMocmeni ousuieckux eaudun ¢ OTIopoi Ha TUAAKTUUECKUI MaTepHa;

—XapaKTepH30BaTh CBOMCTBA Tel, (M3MUECKUE SBICHHUS M MPOLECCHI, HCHONB3Ys MpPaBHUia CIOXKECHUS
cun (BIOJIb OJHOM mpsAMON), 3axkon [yka, saxon Ilackana, sakon Apxumeoa, npasuio pagrnogecus puvluaza
(bnoka), «3010moe Npagunoy Mexauuku, 3aKOH COXPAHCHHS MEXaHWYECKOW SHEPrHH; NPH ITOM JaBaTh
CIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA M 3aNUCHIBAMb €20 MAMeMamuiecKoe GulpadjicerHue nod pyKogoocmeom
neoazoea ¢ 0ocysicoeHueM nIana pabomol,;

—O00BACHATH (PU3HUECCKUE SBICHMUS, TPOIIECCH U CBOWCTBA TEJl, B TOM YHUCJIE M B KOHTEKCTE CUTYaILlUi
MPaKTHKO-OPHEHTHPOBAHHOTO XapakKTepa: IPH IIOMOIIM Iearora BBIBIATH NPHUINHHO-CIICACTBEHHBIC
CBSI3U, CTPOMTH OOBSICHEHHE W3 |—2 JIOTHYeCKHWX IIaroB ¢ OMopod Ha 1—2 H3yYeHHBIX CBOWCTBA
(pM3UYECKUX SBICHHMN, (PU3NICCKUX 3aKOHA MM 3aKOHOMEPHOCTH;

—peuaTh TUIOBBIE pacyEéTHBIE 3aJadyd B 1OEHCTBUE € ONOPOM Ha aAIrOPUTM, HPEIBAPUTEIBHO
pa300paHHBIf COBMECTHO C MEOaroroM, HCIOJIB3YS 3aKOHBI W (OPMYJBI, CBS3BIBAIONINE (U3HMUYECKUC
BEJIMYMHBI: Ha OCHOBE aHAIM3A YCJIOBHA 3aJadMl 3allCHIBATH KPATKOE YCIOBHE, IOJICTABIATH (HU3HYECKUE
BEJIMYMHBI B (POPMYIIBI M IPOBOUTH Pacu€Thl, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOAUMBIE IJIsl PELICHUS
3a/1a4, OI[CHUBAThH PEATUCTUIHOCTD NOTy4eHHON (PU3NUECKOil BETNYNHEL,

—pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh HPH MOMOIIM (U3HYECKUX METOIOB II0OCTe
IpeIBapUTEIBHOTO 00CYK/ICHHS C TIeAaroroM; py IMMOMOIIH Ie/Iarora B ONMCAHUN UCCIICAOBAHUS BBIICIATH
npoBepsieMoe TPEANONOKEeHHe (THIMOTe3y), C OMOpPOH Ha JUIAKTHYECKHH Marepuaj pa3indarh |
WHTEPIPETUPOBATh MOMYYCHHBIA pe3yiabTaT, HAXOAUTH TMOCie OOCYXKACHUS C MEeNaroroM OmHOKHA B XOJe
OIIBITA, JICJIaTh BBIBOBI IO €T0 Pe3yJIbTaTaM;

—yMeTh HaxOJUTh C WCIOJb30BaHUEM IUPPOBBIX 00pa3oBaTENbHBIX PECYpPCOB OMBITHI  I10
HAOIONEHUIO (PU3MUECKUX SIBICHUM WM (HU3MYECKHX CBOWCTB Tel: (QOPMYyIHpPOBATh MPOBEPSEMBIC
MPEIONI0KEHHSI, COOUPATh YCTAHOBKY W3 MPEAJIOKEHHOTO 000PYI0BaHUS C OMOPOH HA CXEMY, 3alHChIBATh
XO0J1 OIBITA ¥ ()OPMYJTMPOBATH BHIBOJIBI I10]] PYKOBOJICTBOM II€Iarora;

—BBITIOJIHATD NPSIMBIE U3MEPEHHS PACCTOSHUSI, BPEMEHH, MacChl Tella, 00bEMa, CHITBI 1 TEMIIEpaTyphl C
UCIIONIb30BAaHUEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB C OMOpPOW Ha aJTOPUTM; 3alHMCHIBATh ITOKAa3aHUS
prOOPOB ¢ yUETOM 33JJaHHON aOCOJIFOTHOM MMOTPEIIHOCTH U3MEPEHUH;

—TPOBOJUTH COBMECTHO C TI€J[arOrOM HCCJIIOBaHHE 3aBUCHMOCTH OJHOW (PM3MYECKON BEINYHHBI OT
APYTO# C MCHOJB30BAaHMEM IPSIMBIX M3MEPEHUH (3aBHCUMOCTH ITyTH PaBHOMEPHO JBMXKYLIETOCS Teja OT
BPEMEHU JBIDKCHUS TEJIA; CUIbl MPEeHUs CKObICEHUs OM geca med, Kaiecmea oopabomku noeepxHocmeti
men U He3a8UCUMOCTU CUTbl MPeHUs OM NA0WAOU CONPUKOCHOBEHUSL MEN, CULbL YIPY2OCTU OM YONUHEHUS]
APYAHCUHBL, 8bIMATKUBAIOUEU CULbL OM 00BEMA NOZPYHCEHHOU Yacmuy meaa u om niOMHOCMU HCUOKOCMU, eé
He3a8UCUMOCIU OM NJIOMHOCIU Mead, Om 2IYOUHbL, Ha KOMOPYIO NOSPYAHCEHO MeNo; YCA08UL NIABAHUs Mel,
Yenosutl pagHosecusi pvluaea u 0O10K08); TIOA PYKOBOJCTBOM II€JIarora ydacTBOBaTh B IUIAHUPOBAHWUHU
y4eOHOT0 HCCIe/IOBaHMsI, COOMPATh YCTAHOBKY W BBINIOJIHATH M3MEPEHUs], CIelys MPeI0KEHHOMY IUIaHy,
(UKCUPOBATH PE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHH B BUJE MPEIJIOKEHHBIX TaOIHII
U rpauKoB, JeNaTh BBIBOJBI IO PE3YJIbTATaM HCCIICIOBAHMS;

—TPOBOJUTh KOCBEHHBbIE H3MEPEHUs] (PU3MUECKHX BENWYHMH (TUIOTHOCTh BEIIECTBA IKHIKOCTH U
TBEPJOTO Tela; CUia TPEHHS CKOJILKEHUS; JaBJICHUE BO3/yXa; BHITAIKHBAIONIAS CHIIA, JIEHCTBYOMAs Ha
NOTPY>KEHHOE B JKUAKOCTH TEJIO; KOA(p(PULIMEHT MONIe3HOro AEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIYs
NPEUIOKEHHOM WHCTPYKLMH; TPH BBIIOJIHEHHMM HW3MEPEHHH NOJ PYKOBOJCTBOM Iefarora coOupaTh
AKCIIEPUMEHTAITLHYIO YCTAHOBKY M BBIYUCIISITH 3HAYCHUE HCKOMOW BEITMUMHBI;

—Cco0JII0IaTh MpaBUiia TEXHUKK 0€30MaCHOCTH IpU padoTe ¢ J1abOPaTOPHBIM 00OPYIOBAHUEM IOCTIC
MPeBAPUTEIBHOTO 00CYXKICHHS C ITeJ]arorom;

—COIIOCTABJIATh HPUHLIMIBI ACUCTBHS NMPHOOPOB M TEXHHYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOILAIOIINECS] COCYAbI, 0apOMeTp, phlyar, HOABMXHBIN M HENOABIKHBIN OJIOK, HAKJIOHHAsS
IIJIOCKOCTh C OIIOPOM HA JUAAKTUYECKUN MaTepUall;
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—XapaKTepU30BaTh MPHUHIMIIEI JEHCTBUS H3yYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB IOCIE
MPEeBaPUTENHHOTO OOCY)XKIEHHUSI C TEJaroroM C OMOpPOM Ha WX OMHUCAaHUS (B TOM YHCIE: MOMIIUITHUKH,
YCTPOMCTBO BOJONPOBOA, THIPABINIECKHIN IIpecc, MAaHOMETP, BRICOTOMED, TIOPITHEBOM HAcOC, apeoMeTp),
WCTIONB3Yysl 3HAHUA O CBOWCTBax (U3MYECKUX SABJICHUH U HEoOXoAauMble (U3MYEeCKHe B3aKOHBI U
3aKOHOMEPHOCTH;

—IIPUBOIUTh TpPHUMEPHl / HAXOAWTh HWH(MOPMAIMIO O MPHMEpax NPAKTUIECKOTO HCIIOIb30BaHUS
(bm3udecKkuX 3HAHWKA B TIOBCEAHEBHOW JKM3HU IUIsI oOecriedeHHs O€30MacHOCTH TIpH OOpamieHud ¢
MprOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHUS 37I0POBbsSI H COOTIOACHUS HOPM 3KOJIOTHIECKOTO
MOBEJICHHUS B OKPY’KalolIel cpere;

—OCYIIECTBIISITh C TOMOIIBIO0 TeAarora OTOOp HWCTOYHWKOB wWH(OpManuu B cetd HHTepHET
B COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIINXCA 3HAHUH U IMyTEM CpaBHEHUS
Pa3TMYHBIX UCTOYHHWKOB BBIACIATH WH(POPMAIIHIO, KOTOpasi SBJSETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEIOCTOBEPHOM;

—HUCIONb30BaTh NPH BBHITOTHEHUH YYEOHBIX 3alaHUi HAyYHO-TIOMYJISIPHYIO TUTEpaTypy puzndeckoro
coJiep>KaHusl, CIpaBOYHBIE MaTepHajbl, pecypchl ceTu MHTepHeT; BiageTh NpuéMaMu KOHCIEKTHPOBAHUS
TeKcTa, IpeoOpa30BaHus HHPOPMAIIMH U3 OTHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

—Co03/1aBaTh IOJl PyKOBOJCTBOM Iiefarora ¢ oOCyXIeHHeM IulaHa paboThl KpaTKue MHChMEHHBIE U
YCTHBIE COOOIIICHUSI Ha OCHOBE 2—3 HMCTOYHUKOB MH(OpPMANUU (PU3NUECKOTO COACPKAHUS, B TOM YHUCIIC
MyOJIMYHO JeNaTh KpPaTKUE COOOLICHHUSI O pe3yibTaTax MPOEKTOB WIIM YUEOHBIX HMCCICAOBAHHI; MPH ITOM
TPaMOTHO WCIIOJIB30BAaTh W3YYEHHBIA MOHATHUHBIA ammapar Kypca (PH3WKH, COMPOBOXKIATH BBICTYIUICHHE
MpEe3eHTalueH;

—TpY BBITIOJHEHUH YYeOHBIX TPOCKTOB U MCCIICAOBAHHHN O]l PyKOBOJICTBOM IIE/Iarora pacrpeelisiTh
06H3aHHOCTI/I B I'pynrie B COOTBECTCTBUH C IIOCTABJICHHBIMH 3adadYaMH, CJICAUTL 3a BBIIIOJHCHUEM IlJIaHa
NEeHCTBHIA, aJeKBaTHO OIEHUBaTh COOCTBEHHBIH BKJIAJ B JEATENBHOCTh TPYNIBI; BBICTPAWBATh
KOMMYHHKAaTHBHOE B3aMMOJICHICTBHE, YIUTHIBAS MHEHHE OKPYKAOIIUX.

8 KJIACC

[IpenmerHble pe3yipTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaxkaTb C(OPMHUPOBAHHOCTH Y
00yJaronmxcs yMEeHUH:

—OpUEHTUPOBATHCS B IOHATHAX M ONIEPUPOBATH UMK HA 0a30BOM YpOBHE: Macca U pa3Mephl MOJICKYIL,
TCILJIOBOC ABMKCHHEC aTOMOB U MOJICKYJI, arp€raTHbI€ COCTOAHUA BEUICCTBA, KPUCTAUIMYCCKUEC U aMOp(l)HbIe
TeJla, HACBHIIICHHBIA M HEHACBIIICHHBIN I1ap, BJIAXHOCTb BO3]yXa; TEMIIEpaTypa, BHYTPEHHsSISI SHEPTHs,
TEIUIOBOM JIBUTATelh; DJIEMEHTAPHBIA DJIEKTPHUYECKUI 3apsl, SJEKTPUYECKOe TIOJNie, IPOBOJAHHUKH U
TUDIIEKTPUKH, TTOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

—pa3nuuaTh  SBJIGHUS TOCJIE TPENBAPUTENLHOTO  OOCYXAEHUS C  Melarorom  (TerioBoe
pacimpeHne/ckaTie, TeIulonepeaada, TelIoBOe pPAaBHOBECHE, CMadyMBaHUE, KANHWJUISIPHBIC SIBICHHS,
WCTapeHue, KOHJICHCANWs, IUIaBIeHWe, KpUCTaun3anus (OTBEp/AeBaHWE), KHIIEHWE, TeIlonepeaada
(TEeTIopPOBOTHOCTh, KOHBEKITUS, W3IyYEHHE); JJIEKTPHU3AlHsl TeJ, B3aUMOJICHCTBHE 3apsloB, JEUCTBUS
AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHHWE, B3aUMOJCHUCTBHE MAarHWUTOB, JCWCTBHE MAarHUTHOTO TMOJIS
Ha OPpOBOAHUK C TOKOM, BJICKTpOMarHuTHas I/IHIlyK]_[I/ISI) I10 OIMMCAHUIO UX XaPAKTCPHBIX CBOWCTB ¥ HA OCHOBE
OTIBITOB, JIGMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBICHHUE;

—pacro3HaBaTh C MOMOIIBIO TIeIarora NposIBIICHHE U3YYEHHBIX (PU3NUECKHUX SBICHUH B OKPYKaIOIIeM
MHPE, B TOM YUCIIC (1)H31/I‘-I€CKI/I€ SABJICHUA B IPUPO/JIC: MOBEPXHOCTHOC HATSHHKCHUE U KATWMJIJIAPHBIC ABJICHUA B
MpUpPOJie, KPUCTAILTBI B IPHpoJIe, nanyuenue CoHIa, 3aMep3anne BoJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHue
POCBI, TYMaHa, WHEsl, CHera; 3JIEKTPUYECKHE SIBICHUs B aTMocdepe, HIEKTPUUYECTBO >KUBBIX OPraHU3MOB;
MarHuTHOE ToJe 3eMiiH, Ipeid MOJIIOCOB, POJIb MATHUTHOTO MO JUI KU3HU Ha 3emile, TOJIIPHOE CHUSHUE,
MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIJICNATH CYIIECTBEHHbIE CBONHCTBA/TIPU3HAKU
(hM3UYECKUX SBICHHUIA;

—OMKCHIBATH 1O/l PYKOBOACTBOM IIe/Iarora ¢ 00CYKJICHUEM IJIaHa PadOThl N3yUEHHBIE CBOWCTBA TN U
(m3nyeckue SBICHUS, UCTIONB3Ys (PU3NUECKIE BEIHMUUHBI (TeMIepaTypa, BHYTPSHHSSI SHEPTHS, KOINIECTBO
TEIUIOTHI, yJellbHas TEeIIOEMKOCTh BEIIECTBA, VJENbHAs TEIUIOTa IUIABJIICHUS, YJelbHas TerioTa
napooOpa3oBaHus, yjeibHAs TEIUIOTa CrOpaHHs TOIUIMBA, KO3(D(UIMEHT MOJE3HOTO JEHCTBHS TETUIOBOM
MallWHbI, OTHOCUTENIbHAS BIAXXHOCTh BO3JyXa, OJJIGKTPUYECKHH 3apsl, CHJIa TOKa, DIEKTPUYECKOE
HanpsDKEHUE, CONPOTUBIICHHE TPOBOJHUKA, YJEIbHOE CONPOTHBICHHE BENIeCTBA, paboTa M MOIIHOCTh
QJICKTPUYCCKOI'O TOKa); IIpy OIMMCAaHHU MNPaBUIIBHO TPAKTOBAaTH C IMOMOUIBIO II€garora q)H3H‘IeCKHI7[ CMBICJI
WCIIONb3YEMBIX BEIIMYHMH, OOO3HAYECHUS W EAWHUIBLI (PU3UYECKUX BEIHYUH, HAXOIUTh (HOPMYIIBI,
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CBSI3BIBAIONINE TAHHYIO (M3MYECKYI0 BEIMYMHY C OPYTMMH BEJIHMYHMHAMH, CTPOUTH T'paUKHU H3yYEHHBIX
3aBUCUMOCTEH (PU3NUECKHUX BEJINYNH;

—OMpeNeNaTs MOocie IMPeaBapUTETHLHOr0 OOCYKIOCHHS C MEeAaroroM CBOWCTBa Tel, (hU3NUecKue
SBJICHUSI U TMPOLECCHI, UCIOJIB3Ys] OCHOBHBIC MOJOXKECHUS MOJEKYJISIPHO-KUHETHUECKOW TEOPHU CTPOCHUS
BEIIECTBa, MPUHLIUI CYNEPHO3ULIMHU Nojel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHWs 3apsija, 3aKOH
Oma mns ydacTka LemH, 3akoH [[icoyna—J/lenya, 3aKOH COXPAHEHHS SHEPIHH; IPH 3TOM HAXOAWTH
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M €ro MaTeMaTHYecKoe BBIPAKEHHE C ONOpod Ha IH(POBEHIC
00pa30BaTeIbHBIE PECYPCHL;

—COOTHOCHTH TI0J] KOHTPOJIEM Ienarora (pu3u4ecKhe MpoLEecChl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHTyallii MPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa, IPH IOMOIIM Iefarora BBIBIATH
NPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOMTH OOBSICHEHHWE W3 1—2 JIOTHYECKHWX IIaroB C Omopoil Ha 1-2
W3yUYCHHBIX CBOHCTBA (PU3NUECKUX SBICHUM, PU3MUECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

—pewmarb TUIOBBIE pacyéTHBIC 3aJaud B 1—2 AEHCTBHA C ONOPOH Ha alrOpUTM, MpEeaBapUTEILHO
pa3o0paHHBIl COBMECTHO C TEJaroroM, MCIONbB3ysS 3aKOHBI W (OPMYIBI, CBS3BIBaIONINE (pru3ndeckue
BCJIMYMHBI: HA OCHOBE aHAJIN3a YCJOBHUS 3aJadyd 3alMCHIBATh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTATOK
JAHHBIX JUIs PEUICHUS 3aJaud, BEIOUPATh 3aKOHBI M (POPMYIIBI, HEOOXOAMMEIE A €€ pelleHHs, TIPOBOANUTH
pacu€Thl ¥ CpaBHUBATH ITOyYEHHOE 3HAUeHUE (DU3NYECKOM BETMYMHBI C H3BECTHHIMH JAHHBIMU;

—¥MMeTh NPE/ICTaBICHHE O MPobdIeMax, KOTOPhIE MOXKHO PEMINTH IPH MOMOIIN (PU3NIECKHX METOJIOB
MOCJIC TIPEJBAPUTENBLHOTO OOCYKAEHHS C IEaroroM; HCIOJB3ys OIMCAHHE HCCIICTOBAHNS, BBIICIATH
IpOBEpsSEeMOe TIPEIIOIIOKEHNE, OLCHUBATh IMPABIIIBHOCTh MOPSAAKA IMPOBEACHUS HMCCIICIOBAHUS, IEIaTh
BBIBO/IbI;

—yMeTh HaxOAWTh C HCIOJIb30BAaHUEM LU(PPOBBIX 00pa30BAaTENBHBIX PECYPCOB ONBITHI IO
HaOMIOACHNIO (PU3NYECKUX SBICHUH WM (U3MYECKUX CBOWCTB Tels (KaNWULIPHBIC SBICHUS, 3aBUCUMOCTH
JaBJEHUs BO3AyXa OT ero o0BEMa, TeMIepaTypbl; CKOPOCTH Hpolecca OCTHIBAHUS/HAIPEBAHHS IIPH
W3IY4YCHUH OT [BeTa W3JIy4aloUICH/OTJIOMAIONIE MOBEPXHOCTH; CKOPOCTh HCIApPEeHUs BOABI OT
TEMIIepaTypbl KUIKOCTH H TUIOIIAAN €€ TOBEPXHOCTH; DIICKTPU3AIUS TE U B3aUMOICHCTBHE IIEKTPUIECKUX
3aps70B; B3aHMMOJCHCTBHE TOCTOSIHHBIX MAarHWTOB, BH3YaJH3alUsl MAarHUTHBIX TIIOJIEH ITOCTOSHHBIX
MarHUTOB; JEHCTBUS MAarHUTHOI'O TOJII Ha MPOBOJAHHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOWMCTBA
AIIEKTPOJIBUTATENSI TOCTOSHHOTO TOKa): (opMyiIMpoBaTh MpOBEpsSeMble MPEANONIOKEHHS, COOUPaTh
YCTAaHOBKY W3 NPEII0KEHHOTO O0O0OpYZOBaHUS C OMNOPOW Ha CXEeMy; ONHCBIBATh XOJA ONbITa |
(GOpMyIHPOBaThH BHIBOABI MO PYKOBOJCTBOM II€/1arora;

—UMETh TPEACTaBICHUS O M3MEPEHUH TEMIepaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3/yXa, CHUIIBI
TOKa, HANpSDKEHHUs] C WCIIONB30BAHWEM aHAIOTOBBIX NMPHOOPOB M JIATYMKOB (DM3WYECKUX BEIUYHH; TPU
TIOMOIIIY TIe/Iarora CpaBHUBATH PE3yJIbTAaThl U3MEPEHUH ¢ YIETOM 3aJaHHOM aOCOMIOTHOM MOTPENTHOCTH;

—TPOBOJUTH COBMECTHO C TI€J[arOrOM HCCJIIOBaHNE 3aBUCHMOCTH OJHOW (PM3MYECKON BEINYMHBI OT
APYTO# C UCIOJIb30BaHUEM NPSAMBIX H3MEPEHHH (3aBUCUMOCTH CONPOTHBIICHHS IPOBOJHUKA OT €r0 JITHHBI,
TUTOINA/IH MOTIEPEYHOT0 CEYCHUS U YICIBHOTO COMPOTUBIICHHSI BENIECTBA IPOBOHMKA; CHIIBI TOKA, WAYILETO
Yyepe3 NMPOBOJHUK, OT HANpsOKEHHUsS HA MPOBOIHMKE; MCCIEJOBAaHHUE MOCIEI0BATEIbHOIO U MapalIeIbHOTO
COeIMHEHHI TPOBOJHUKOB): IUIAHMPOBATH HMCCIIEIOBaHHE, COOMPATh YCTAHOBKY M BBITIOJHATH M3MEPEHHS
MOJi PYKOBOJACTBOM I€Aarora, ciefysl MpeJIOKEHHOMY IUIaHy, (UKCHpPOBATh PE3YNIbTaThl MOJTY4EeHHOH
3aBUCUMOCTH B BuJe TaOnuMIl W TpaduKOB, JelaTh BBIBOJLI IO pe3yiabTaTaM HCCIIEAOBaHHS TIOCIIE
00Cy>KIeHHS C IIeIarorom;

—COOTHOCHTh KOCBEHHBIC H3MEpeHHs] (HU3MUECKUX BEIMYMH (yIesibHas TEII0EMKOCTh BEILECTBA,
CONPOTHBJICHHWE TPOBOJHHMKA, paboTa M MOIIHOCTH 3JEKTPUYECKOr0 TOKA): C IOMOIIBIO IeAarora
TUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIeqys MPEII0KESHHOW HHCTPYKIINH,
1 BBIYMCIIATH 3HAUCHHUE BEJIMUMHBI;

—co0moaaTh MpaBuila TEXHUKU 0e30IacHOCTH MpH paboTe ¢ 1adopaTopHBIM 00OPYAOBaHHEM IOCIE
MPeIBapUTEIBHOT0 00CYXKIECHHS C MEJarorom;

—COIIOCTABNIATh C MOMOIIBI0 MENarora MPUHIUIBI JSUCTBHS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOHCTB ¢ OMOPOM Ha WX OmucaHus (B TOM 4YHCJE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, ITapoBas
TypOWHa, aMIepMeTp, BOJIBTMETpP, CUETYUK DIICKTPUUECKOW SHEPruH, DIEKTPOOCBETHTENLHBIE MPHOOPHI,
HarpeBaTeNIbHbIE  3JIEKTPONPUOOpPHl  (IPUMEpPBI), 3JEKTPUUECKHE NPEAOXPAHUTENH; 3JIEKTPOMArHHMT,
AJIEKTPOJIBUTATENb TTOCTOSIHHOTO TOKa), WUCIIOJIB3YSl METOJMYECKHE MaTepHalbl O CBOHCTBaX (PH3MUYECKHUX
SIBIICHUH ¥ HEOOXOIUMBIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh IMOCIE TPEIBAPUTEILHOTO OOCYKICHHS C TMEJaroroM MpoCTble TEXHUYECKHE
YCTPOMCTBA M W3MEPUTENILHBIE TPHOOPHI 110 CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETD,
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TEPMOC, IICUXPOMETP, TUTPOMETP, ABUIaTENIb BHYTPEHHEIO CTOpaHMs, MIEKTPOCKOI, PEOCTaT); COCTaBIATh
CXEMBI JIEKTPUYECKUX LENel C M0CIeI0BATEIbHBIM U NapajUIe/IbHBIM COEANHEHNEM 3JEMEHTOB, COOTHOCS
yCJIOBHBIE 0003HAYEHUS AIEMEHTOB AIEKTPUUCCKHUX LIETICH;

—MpPUBOIUTH MPUMEPH/HAXOAUTh WHPOPMALMIO O MpHUMEpax MNPAaKTUUYECKOr0 HCIOIb30BaHUS
¢u3nUecKux 3HAHMKM B TOBCEAHEBHOW XHM3HM s olOecredeHUs 0e30mMacHOCTH MNpH OOpalleHUuH ¢
npubOpaMu ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHs 310POBbsI U COOJIIOJCHUS HOPM IKOJIOTHYECKOrO
MIOBEJICHUS B OKPY’Karollel cpere;

—OCYIIECTBIATh C MOMOIIBIO Texarora MOMcK HHGopManuu (U3NYECKOTO0 COACP)KAHHS B CETH
WnTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHWN U MyTEM CPaBHEHUS OMOJHUTEIBHBIX WCTOYHUKOB BBIIENATH
nHPOPMALIUIO, KOTOPas SIBJISIETCS NPOTHBOPEUNBON MIIM MOXKET OBITh HEAOCTOBEPHOM;

—HCIIOJIb30BaTh MPH BBHIOJHEHUHM YYEOHBIX 3aJaHMH OTOOpPaHHYIO IEeIaroroM Hay4yHO-IOIYJISPHYIO
JIUTEpaTypy (PHU3MYECKOTO COAEp)KaHHUs, CIPaBOYHBIE MaTepHaibl, Pecypchl ceTh VIHTepHeT; BianeTh
npuéMaMH KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHPOPMAIMHM W3 OAHOM 3HAKOBOW CHUCTEMBI B
JPYTYIO C OIOPOI Ha aJTOPUTM U YTOUHSIOIINE BOMIPOCHI MEAarora;

—C03/aBaTh I10Jl PyKOBOJACTBOM Ilefarora ¢ oOCY)XICHHMEM IUIaHa pabOThl INMCBMEHHBIE U KPaTKuE
YCTHBIE COO0IIEeHus, 00001Iast HHPOPMAIHIO U3 HECKOJIBKHUX HCTOYHUKOB (DH3MUECKOTO COAEPKAHUS, B TOM
YyClie MyOJIMYHO NPECTABIATh PE3YJIbTAThl MPOSKTHOM MJIM UCCIICIOBATEIbCKON JCATCILHOCTH; TIPU 3TOM
TpPaMOTHO HCIIONIB30BaTh W3YyUYCHHBIM MOHSATHHUHBIA ammapar Kypca (pH3MKH, CONPOBOXKIATH BBICTYILICHHE
MpEe3eHTalueH;

—IIPY BBIIOJHEHUH Y4eOHBIX MPOEKTOB U UCCIEA0BAaHUN (DPU3NYECKUX MPOLIECCOB MO PYKOBOJICTBOM
Nearora pacmpeaessiTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUH C IIOCTABICHHBIMH 3aJa4aMu, CICIUTH 3a
BBHITIOJIHCHUEM TUIaHA JACHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B
JeSITeNbHOCTh TPYIIIbI; BHICTPANBAaTh KOMMYHHKATHBHOE B3aUMOAEHCTBHE, IPOSBIISISI TOTOBHOCTh pa3peliaTh
KOH()ITUKTHIL.

9 KJIACC

[IpenmerHsie pe3yipTaThl Ha ©0a30BOM YpOBHE JIOJDKHBI OTpaXaTb C(OPMHUPOBAHHOCTH Y
00yJaronmxcs yMEeHUH:

—OpUEHTUPOBATHCS B TIOHATHUSAX M ONEPHPOBAaTh MMM Ha 0a30BOM YpOBHE: CHCTEMa OTCUETa,
MaTepHuaibHas TOYKa, TPACKTOPUS, OTHOCHUTEILHOCTh MEXaHWYECKOro JIBIKeHHA, Aedopmanms (ynpyras,
TUTaCTHYECKast), TPEHUE, YEeHMPOCMPeMUmenbHoe YCKOpeHie, HEBECOMOCTh U TIEpETrpy3KU; LEHTP TSKECTH;
abCoOMIOTHO TBEPAOE TEJIO, UEHTP TSHKECTH TBEPIAOTO Tella, PABHOBECHE; MEXaHUUECKUE KOJIeOaHNs U BOJIHBI,
3BYK, HMH(OPa3BYK H yJIbTPa3ByK; SJIEKTPOMArHUTHBIC BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh U JATbHO30PKOCTb, CHEKMPbL UCHYCKANUS U no2loujeHuss; anbha-, 6eTa- U TaMMa-u3Iy4eHus,
W30TOIIbI, iiepHAasi SHEPTreTHKaA;

—COOTHOCHTh SIBJIGHHS TIOCJIEe IIPEIBAPUTENILHOIO OOCY)KIEHHS C THegaroroM (paBHOMEpHOE U
HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBI)KEHHE, PABHOYCKOPEHHOE MNPSIMOJIMHEHHOE NBM)KEHHE, CBOOOIHOE
MajiecHue TeN, PaBHOMEPHOE JBM)KEHHE [0 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTHBHOE JBIKCHHE,
KoJie0aTeJIbHOE JBIMDKEHUE (3aTyxarollhe M BhIHY)KICHHBIC KOJICOaHHWs), PE30HAHC, BOJIHOBOE JIBHXKCHHUE,
OTpaKCHHE 3BYKa, NPSMOJMHEHHOE pacIpoCTpaHEHHE, OTPaKEHHE W IIPEIOMJICHHE CBETa, IIOJHOE
BHYTpPEHHEE OTpaKEHHE CBETa, Pa3lIoKEHHE OENOoro cBeTa B CIEKTP W CIIOKEHHE CIIEKTPaJbHBIX I[BETOB,
AUCTIEpCHUA CBETA, CCTCCTBCHHAA PAAMOAKTHBHOCTH, BOSHUKHOBCHUC JIMHEMYATOro CIICKTpa I/ISJ]y‘-IeHI/ISI) 10
ONMCAHMIO MX XapaKTEPHBIX CBOHCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX AaHHOE (husndeckoe
SIBJICHNE;

—pacro3HaBaTh C MOMOIIBIO TIeIarora NPosIBIICHHE U3YYEHHBIX (QU3NUECKHX SBICHUH B OKPYKaIOIIeM
Mupe (B TOM uuciie GU3NUECKUE SIBICHHUS B MPHUPOJIE: MPWIMBEI U OTIUBHI, JBWKeHUe mianeT ColHeuHOH
CHCTEMBI, PEaKTHBHOE JABWKECHUE >KUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB >KHBOTHBIMH, 3€MJICTPSICCHUE,
ceifiCMUYEeCKHe BOJHBI, IIyHAMH, 3X0, [IBETa TeJl, ONTUYECKUE SBJICHHUS B IPUPOJIE, ONOIOTHYECKOE NeCTBHE
BUJMMOTO, YJIbTPa(QUOIETOBOTO M PEHTTEHOBCKOTO H3IyYeHHUH; €CTEeCTBEHHBIH pPaJOaKTHBHBIA (OH,
KOCMHUYECKUE JIy4Yd, PAAUOAKTHUBHOC M3JIYYCHHUE IIPHUPOAHBIX MHHEPAJIOB; HeﬁCTBHe paauOaKTUBHBIX
W3TY4YEeHUH Ha OpraHu3M YeJIOBEKa), IIPH STOM IO/ PYKOBOJACTBOM II€Jarora NepeBOAUTH MPAKTUYECKYIO
3ajauy B y4eOHYIO, BBIICIATh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKN (PH3HUYECKHX SIBICHUH;

—OIIMCBIBATh IIOJA PYKOBOACTBOM II€garora C O6CY)KII€HI/I€M IIJ1aHa paGOTI)I HU3YUYCHHBIC CBOMCTBaA T€NT U
¢du3nydeckue SBICHUS, MCHOJNB3Ys (U3MUECKHE BEIWYHHBI (CPENHSST W MTHOBEHHAs CKOPOCTh Telia IpH
HEpaBHOMEPHOM JBIKCHUH, YCKOpEHHE, NepeMelleHHe, MyTb, YIJOoBas CKOPOCTb, CHJa TPEHUs, cHia
YOPYTOCTH, CHJa TSKECTH, YCKOpEHHE CBOOOAHOrO MaleHHMs, BEC TeJla, UMITYJIbC TeNla, UMITYJIbC CHIIBL,
MEXaHNYCCKasd pa60Ta U MOIITHOCTBb, NOTCHLIWAJIbHAA SHEPrusd Tejia, NOAHATOTO Had IMOBCPXHOCTBIO 3€MIJIH,
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NOTEHIMANbHAS 3HEPrHsl CXAaTOM IpY)KUHBI, KUHETHYECKasl 3HEprus, IOJHAas MeXaHW4ecKas SHeprus,
HEpUOJ] ¥ YacTOTa KoyieOaHuil, [UIMHA BOJIHBL, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, I0KA3aTelb
MPEJIOMIICHUS CPElbl); TIPH OMHCAHUHM C MOMOIIBIO YUYHTENsS NPAaBUIBHO TPAKTOBATh (DU3NYECKUH CMBICT
WCTIONB3YEMBIX BEIMYWH, 0003HAUEHHUsI M €AWHHIBI (U3NUECKUX BEIMYUH, C OMOPOH HAa METOANYECKHX
MaTepHual HaXOAWUTh (DOPMyJIbl, CBSA3BIBAIOLINE AAHHYIO (U3HUYECKYI0 BEIWYMHY C IPYTUMH BEIMYMHAMH,
CTPOUTH rpaMKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIUYMH;

—XapakTepu30BaTh MOCIE MPEABAPUTEIBHOTO OOCYKICHHUS C MENaroroM CBOMCTBa Tell, (hU3NUecKue
SBJICHUSI U TMPOLIECCHI, UCIONB3YS 3aKOH COXPAaHEHHS SHEPrHd, 3aKOH BCEMUPHOTO TATOTCHUS, TPUHIIUI
CYNEPIO3ULIUH CHUJI, IPUHIXI OTHOCUTENbHOCTH [ anuines, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMILYJIbCa,
3aKOHBl OTPAXXCHUS U IPEJIOMJICHHS CBETa, 3aKOHbl COXPAHCHMS 3apsilOBOIO M MAacCOBOTO YHCEN IPHU
SACPHBIX PEaKLUUsAX; NPU STOM HAXOAWUTh CJIOBECHYIO (POpPMYIMpPOBKY 3aKOHA M €ro MaTeMaTHYeCcKOoe
BBIpa)KEHHE C ONOPOil Ha HU(POBBIE 00PA30BATENBLHBIE PECYPCHI;

—COOTHOCHTh IO/l KOHTPOJIEM Ilefarora (pu3udeckue MpoLecchl U CBOWCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE CUTyallMd IPaKTUKO-OPHEHTHPOBAHHOIO XapakTepa: BBUABIATH IMPU IOMOINM IIeJarora
MPUYMHHO-CIICICTBCHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX IIaroB c omopol Ha 2—3
W3yUYCHHBIX CBOMCTBA (PU3NUECKUX SBICHUM, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—peuaTh TUIIOBbIE pacu€THbIE 3aJadyd B 1—2 NEWCTBUS C OMOPOM HA AICOPUTM, HPEIBAPUTEIBHO
pa3o0paHHbIl COBMECTHO C, MCIIOJIB3Ysl 3aKOHBI U (hOpMyJbl, CBsI3bIBAOIINE (DU3UUECKUE BEIUYMHBI: Ha
OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3alMChIBATh KPATKOE YCJIOBHE, BBIBIATH HEOCTAIOIINE HIIN W30BITOYHbIC
JlaHHBIC, BHIOUPATH 3aKOHBI U (OPMYJIBI, HEOOXOAMMBIE AJISI PEIICHHS, TPOBOAUTH PAcUEThl U OLIEHUBATH C
MOMOILBIO YUUTEIISl PEATUCTUYHOCTD MOIY4YE€HHOTO 3HAYCHUS (PU3MUECKOI BETMUMHBI,

—HUMETb NPEeICTaBICHNUE O MpolIeMax, KOTOPbIE MOXHO PELIMTh MPH IOMOIIM (U3HYECKUX METO/O0B;
WCTIONB3YSl ONHMCAaHWE HCCIIEAOBaHMSA, IOCIE MPEeIBApUTEIBLHOIO OOCYXKIEHHS C IE€JaroroM BBIIENATh
MMPOBEPACMOC TMPECAIOIO0KCHNUE, OLCHHUBATH IIPABUJIBHOCTL IHOpsAAKa ITPOBCACHUA HUCCICAOBAHMUA, OCJIATh
BBIBOZIBI, HHTEPIPETUPOBATH PE3YJIbTaThl HAOTIOIEHHI U OTIBITOB;

—yMeThb HaxOOUTh C HCIOJb30BaHMEM LHQPPOBBIX 00Pa30BaTENbHBIX PECYPCOB OMBITHI 10
HaOIMOIeHNI0 (PU3MUECKUX SBJICHUNA WK (PU3MYECKUX CBOMCTB TeN (M3y4eHHE BTOpOro 3akoHa HeioToHa,
3aKOHA COXpAHEHHUS SHEPIUH; 3aBUCUMOCTbH Teprojia KolieOaHUi MpyKUHHOTO MasiTHUKA OT Macchl Tpy3a U
KECTKOCTH TPYXKHHBI W HE3aBHCUMOCTb OT AaMIUTUTYAbl MAalblX KoJeOaHWH; TPSMOJHMHEHHOE
pacnpocTpaHEeHUE CBETa, pa3jioKeHHe OeNIOoro CBETa B CHEKTP; U3yUYEeHHE CBOHWCTB M300Pa)XEHUS B INIOCKOM
3epKaJie U CBOMCTB M300paKeHHUs IpeaAMeTa B cOOMparoLIel JTUH3€e; HaOI0JeHNE CIUIOIIHBIX U JIMHEWYaThIX
CIEKTPOB M3IYYEHHS): CAMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa o0OpyJIOBaHUS C
OIIOpO Ha CXEMY; OIMCHIBATh XOJ OIBITA U €r0 PE3yJIbTaThbl, (JOPMYJINPOBATH BBIBOJBI 0] PYKOBOJICTBOM
Nearora,;

—TPOBOJUTh TIPH HEOOXOJWMOCTH CEpUI0 MPSAMBIX H3MEPEHHH, ONpeNeNss CpeJHee 3HaYCHUE
M3MEPSIEMON BEIIMYHMHBI ((POKYCHOe paccmosinue cobupaiowjell auH3bl); 00OCHOBBIBATH BBIOOP CIIOCO0a
W3MEpPEHUsI/M3MEPHUTENEHOTO IPUOOopa;

—IPOBOJUTH COBMECTHO C [E€JaroroM HCCIEAOBAaHUE 3aBUCUMOCTEH (DHU3NYECKHX BEJINYMH
C MCIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH OT BPEMEHM IPH PABHOYCKOPEHHOM JIBHXCHUHU
0e3 HauaIbHOW CKOPOCTH; MEpHo/ia KoJIeOaHUH MaTeMaTHUYECKOT0 MasTHHKA OT JUTMHBI HUTH; 3aBHCUMOCTH
yria OTpaKeHHs CBETa OT yIJia MaJIeHUs W Yria MpeJOMIICHUS OT yria MajeHUs): Mocie oOCYXKISHHS O
PYKOBOJCTBOM IleJlarora IUIAHHUPOBATh HCCIIEAOBaHUE, COOMpaTh YCTAHOBKY, (DMKCHPOBATH PE3YJIbTaThl
MOJYYeHHOH 3aBHCMMOCTH (U3MUECKUX BEJIMYMH B BUAE TaONUI W TpauKOB, NeNaTh BBIBOIBI IO
pe3ysbTaTaM UCCIieI0BaHuS;

—COOTHOCHTh KOCBEHHBIE M3MEPEHHUs] (PU3MYECKHX BEJIMYUH (CPEAHssi CKOPOCTb W YCKOpEHHE Tela
NPY PaBHOYCKOPEHHOM [IBIKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHHUs, KECTKOCTh MPYKHUHBI, KO3(D(PUIHMEHT
TPEHUS CKOJIbKEHUS, MEXaHuuecKasi padoTa 1 MOILTHOCTb, YaCTOTa U MEPHOJI KoJieOaHUH MaTeMaTn4eckoro u
MPYKHHHOTO MAaATHUKOB, ONTHYECKas Chia COOHMpAromiel JHWH3BI, PaJlOaKTHBHBINA (POH): ¢ TOMOIIBIO
rejarora IIAaHUPOBATh W3MEPEHHs; cOOUPaTh IKCIEPUMEHTAIBHYI0 YCTAHOBKY WM BBITIONHITH W3MEPEHHA,
cliefysl TIPEIUIOKEHHOHM MHCTPYKLMH; BBIYUCIATH 3HAYCHHWE BEJIMYMHBI M aHAJIU3UPOBATH IONYyYCHHBIC
Pe3yIbTaThI C YUYETOM 3aJIaHHOM MOTPEIHOCTH U3MEPEHUIA;

—Cco0JII0aTh MpaBUiia TEXHUKK 0€301aCHOCTH MpU padoTe ¢ JIabOpaTOpHBIM 00OPYIOBAHHUEM IOCIIE
MPeBAPUTETHHOTO 00CYXKICHHS C IeJ]arorom;

—COIOCTABJIATh C TOMOIIBIO MeJarora OCHOBHBIE NPU3HAKH HM3YYEHHBIX (DHU3NYECKUX MOJeIeH:
MaTepuajbHas TOYKa, a0COJNIIOTHO TBEPAOE TEJIO, TOYEYHBIH HCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
IUTaHeTapHas MOZEIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO pa C OTIOPOi Ha METOANYECKHIE MaTEPUAIIBL;
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—XapakTepu30BaTh II0CJIE IIPEABAPUTENBHOIO OOCYXIEHHMs C MEeNaroroM IpUHLIMIBL JeHCTBUS
U3y4YCHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPON HAa MX ONUCaHMA (B TOM YMCIE: CIHIOMETD,
JAaTYMKH TOJOXKEHUS, PACCTOSHUA M YCKOPEHHs, pakera, 3XOJOT, OYKH, Mepuckon, (oToanmapar,
ONTHUECKUE CBETOBOJBI, CIIEKTPOCKOM, JO3UMETp, Kamepa Bumbcona), wucmons3ys UudpoBbie
o0pazoBartejbHbIe PECYPCHI;

—HUCIONb30BaTh IO PYKOBOACTBOM IIE€AAarora CXeMbl M CXEMaTHYHBIE PHUCYHKH H3yYCHHBIX
TEXHUYECKUX YCTPOHCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOIMYECKUX MPOLIECCOB MPH PELLICHUN yIeOHO-
MPAaKTUYECKUX 3a7ad; ONTHYECKUE CXEMbl I IOCTPOCHHS H300paKEHUHl B IUIOCKOM 3€pKajie MU
coOuparoleH JMH3e;

—IpPUBOIUTH IPUMEPB/HAXOAUTh HHPOPMALMIO O IpPUMEpax MMPAKTUYECKOI0 HCIIOIb30BAHUS
(bm3udecKkuX 3HAHWH B TIOBCETHEBHOW JKM3HU IUIsI oOecliedeHUs Oe30MacHOCTH TIpH OOpamieHud ¢
npubOpaMu ¥ TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHHs 310POBbsI U COOJIIOZCHUS HOPM JKOJIOTHYECKOTO
MIOBE/ICHNUS B OKpY’KaloLIeH cpene;

—OCYILECTBIATH MO PYKOBOJACTBOM I€Aarora mouck uadopManuu GU3nYecKoro coaepkaHusi B CeTH
WnTtepret, caMocToATENIbHO (HOPMYIHPYS TIOUCKOBBIH 3aIIpOC, HAXOAUTH IyTH ONIPEeNICHHS JOCTOBEPHOCTH
MOJTy4eHHON MH(OpMAIMK Ha OCHOBE UMEIOLIMXCS 3HAHUH U TOTIOJTHUTEIbHBIX HCTOYHHUKOB,;

—HUCIONB30BaTh MPH BBHIMOJHEHUHN YYEOHBIX 3alaHHi OTOOpaHHYIO MENaroroM Hay4YHO-TOMYJISPHYIO
nuTeparypy (usndeckoro cojep)kaHus, CIPaBOYHBIC MaTepUalbl, PECypchl ceTH VIHTepHeT; BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHHUSI TEKCTa, MpeoOpa3oBaHWs MHPOPMAIMM M3 OIAHOH 3HAKOBOH CHCTEMBI B
JPYTYIO C OTIOPOH Ha aJrOPUTM U YTOUYHSIOIIME BOIPOCHI IIElarora; co3aBaTth M0 PyKOBOJICTBOM Ilearora
¢ oOcyxeHreM iaHa padOThl MMCEMEHHBIC W YCTHBIE COOOIIEHN HAa OCHOBE MH(OPMAIINH U3 HECKOIBKUAX
HMCTOYHUKOB (PU3UYECKOr0 COJCpXaHMsl, MyOJIMYHO MPEACTaBIATh pPE3yJIbTaThl MPOSKTHOW WM
HCCIEA0BATENBCKON AESITEIbHOCTH; MPU 3TOM IPaMOTHO HCIOIb30BaTh U3yUYECHHBIM MOHATUUHBIN ammapaT
M3y4yaeMoro paszena (HU3MKH U CONPOBOKAATH BBICTYIJICHHWE Mpe3eHTalued ¢ y4EToOM OCOOCHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.
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TEMATUYECKOE IIVIAHUPOBAHUE

TeMaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJUMBIX Ha OCBOCHHE KKIOW TeMbl yueOHOro npeamera «dusnkay DenepalibHON aJanTHPOBAHHOM
OCHOBHOI 00pa30BaTeNbHOW MPOrpaMMBl OCHOBHOTO 0O0IIEero o0pa3oBaHHsl OOYYaIONMMXCS C 3aJePKKOH IICHXMYECKOTO DPAa3BHUTHUS, B IIEJOM COBIMAJAIOT C
COOTBETCTBYIOINM pazzaenoMm denepanpHoi pabodeii mporpaMMel yuebHoTo mpeamera «Puznka» 00pa3oBaTeNbHOI MTPOrpaMMBbl OCHOBHOTO 001ero o0Opa3oBaHusl.
[Ipu 3ToM OpraHuzaiusi BIpaBe camMa BHOCHTh M3MCHCHHUS B CONEP)KAHUE U pacrpeielicHHe yuyeOHOro Marepualia Mo rogam OOydeHUs], B MOCJICIOBATEIBHOCTh
M3yUYeHUS] TEM U KOJMYECTBO YacOB HA OCBOCHHUE Ka)JIOH TEMbI, ONpEACICHIE OPraHU3allMOHHBIX (GopM oOydeHus u T.. OOOCHOBAHHOCThH JTAHHBIX M3MCHCHUN
orpenensieTcss BRIOpaHHBIM 0Opa3oBaTenbHON opraHuzanuern Y MK, uHIuBHAyanbHBIME TICHXO(DH3MUECKUMH 0COOEHHOCTSIMU KOHKpeTHBIX oOydaromuxcs ¢ 3I1P,
CTCIICHPI0 YCBOCHHOCTU MMHU YYE€OHBIX TE€M, PEKOMEHIAIMSIMH IO OTOOPY M ajanTainuyd y4eOHOro marepuaia mo (u3uke, MpeacTaBieHHbIMUA B [losicHUTEIHHOM
3aITUCKe.

7 KJIACC (68 1)

TemaTnueckuii | OcHOBHOE cofepikaHHe OcHoBHBIE BU/BI AeATeJIbHOCTH y4aumuxcst

0J10K, TeMa (Ha ypoBHe y4eOHBIX AelcTBHII)

Paznen 1. ®u3uka u eé posib B IO3HAHUH OKPYsKaomero mupa (6 4)

®duzuka — Odusuka — Hayka o mpupoe. SBineHus | BrisBIeHHE OCHOBHBIX Pa3iUyuMil IPH MOMOILH MEAATOra MEeXAy GU3NUECKUMH U XUMUYECKUMU

HayKa o | mpupoger  (MC®). ®usmueckue spnenus: | npespamenusyu (MC — xumus).

npupoae (2 1) MEXaHHYECKHe, TEIUIOBBIE, O3JIeKTpUUecKue, | Pacro3HaBanue u KiaccupuKamnus Mocie o0CYKISHHS ¢ TeJaroroM Mpy MOMOIIM HaBOZSIIUX
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE. BONPOCOB (PU3MYECKUX SBJICHUM: MEXaHMYECKHX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX

U CBETOBBIX.
Habnronenue u onvcanne GU3NUECKUX SBICHHUI Ha 0a30BOM ypOBHE.

5 MC — s1eMeHTBI CoaCpKaHus, BKIIFOYAIOIUE MEKIIPEAMETHBIE CBA3HU, KOTOPBIC nonpo6Hee PaCKphbITbl B TCMATUYCCKOM IJITAHUPOBAHUH.
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dusnueckne
BEJHYHHDI
(24)

dusnueckue BEJIUYUHBI. Msmepenue
(huzrueckux BEITUYMH. Quzuyeckue
npu60pb16 Tlozpewnocme usMepeHull.
MexnyHapoaHas ccTeMa eINHUIL.
Jemoncmpavyuu’

1. Mexanmdeckune, TEIIIOBEIC,
AIIEKTPUYECKHE,  MarHWTHBIE,  CBETOBBIC
SIBIICHUSL.

2. ®usnmyeckue NPUOOPEI W TpOIEIypa
NpSIMBIX ~ W3MEPEHWH  aHaJlOTOBBIM U

IUPPOBBIM IPHOOPOM.

Jlabopamopnuie pabomost u onvinol.

1. Onpenenenue LEHBI JIEJICHUS
W3MEpHUTENbHOrO0  mpubopa  (HMCIIONB3ys
TEXHOJIOTHUYECKYIO KapTy IKCIIEPUMEHTA).

2. W3mepeHue paccTosiHU.

3. Hzmepenne 00bEMa KUAKOCTH U TBEPAOTO
Tena.

4. Onpedenenue pazmepos Maibix mei.

5. W3mepenue TemmepaTypbl IpH IMOMOIIU
JKUJIKOCTHOTO ~ TepMOMETpa U JaT4yhKa
TEeMIIEpaTypHlI.

6. Ilposedenue uccrnedoganuss no nposepke
eunomesvl. OaIbHOCMb NONEMA  WAPUKA,
NYWeEHHO20 2OPU3OHMANbHO, meM Ooabuie,
yem OObULe 8bICOMA NYCKA.

Omnpe/eneHre Ipy TOMOIIY TIeIarora IEHbI ASTICHS KAl H3MEPUTEIBHOTO MPUOOopA.
Nzmepenue 1o o0pasiry 1oji pyKOBOJCTBOM IeAarora JIMHEHHBIX pa3MEPOB TENI U MPOMEKYTKOB
BPEMEHH C YIETOM MOTPEITHOCTEN.

Nzmepenwne mo obpasiry 1Mo pyKOBOJICTBOM Iefarora 00bEMa )KHIKOCTH U TBEPOTO Tea.
Nzmepenue mo oOpasity 1o pyKOBOJACTBOM Iearora TeMIepaTypbl Py TOMOIIHU Y KHJIKOCTHOTO
TEPMOMETpa U TaTINKA TEMIEePaTypPHI.

BeinosniHeHue HECIOXKHBIX TBOPYECKMX 3aJaHUN C OMOpPON Ha alITrOpPUTM, IPEABAPUTEIBHO
pa3o0paHHBIl C TIEIaroroM IO TIOUCKY CIOCOOOB HM3MEPEHUS HEKOTOPBIX (PU3NUICCKHUX
XapaKTEePUCTUK, HAMPUMEP, Pa3MEPOB MajblX OOBEKTOB (BOJIOC, IPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OONBIINX PACCTOSHUM, MAIIBIX MPOMEXYTKOB BpeMeHH. OOCyKaeHIe MpeiaraeMbIX
Croco0oB.

6 KypcuBom 0603Ha4eH yueOHbIN MaTepual, KOTOPbIH H3ydaeTcs, HO He BBIHOCUTCS Ha POMEKYTOUHYIO U HTOTOBYIO aTTECTALHIO.

7 Bee demoHctpanuu u JlaGopaTopHble paOOThl, MPEACTaBICHHBIE B COJAECPIKAHHH, IOIMyCKaeTcs (MOXKHO) IMPOBOAWTH, HCIOJB3Yys HH()OPMAIMOHHBIE M AJICKTPOHHBIC TEXHOJOTHU (LU(pPOBHIE
00pa3oBaTenbHbIE PECYPCHI).
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EcrecTBeHHO-
HAYYHBIH
MeToj
no3HaHus (2 1)

Kak ¢usuka u qpyrue ecTecCTBEHHBbIC HAyKH
U3ydaloT TOpupony. Ecmecmeenno-nayunblii
Memoo No3Hanus: Habaooenue, nNoCMAaHo8Kd
HAY4HO20 BONPOCA, BbLOBUINCEHUE 2UNOMmE3,
OKCHepuUMeHm Nno  npoeepKe  2unomes,
obvscHeHue Habnooaemo20 S16/IeHUA.
Onucanue Qu3auueckux s6ieHutl ¢ NOMowbIo
mooenetl.

[TpenmMeT u MeTO/BI (PU3UKH.
Hemoncmpavyuu

1. Ompenenenue
JKCIICPUMEHTA.

MOrpeuIHOCTU

BoaBrkeHre THIOTE3 TOCHE NMPEeABAPUTENLHOIO OOCYKACHHUS C MeJaroroM, OOBICHSIOIIMX
MIPOCTHIE SIBJICHUS, HAIPUMED:

— II0YEMY OCTAHaBJIMBACTCS IBHUXKYILEECS 10 TOPU30HTAIBHON IIOBEPXHOCTH TEJO;

— IOYEMY B JKapKyIO [IOTOAY B CBETJION OAEK e MPOXJIaJHEH, YeM B TEMHOM.

Br100p crioco60B MpoBepKY TUIIOTES U3 MPEIOKEHHBIX TIeJaroroM.

HaOnroneHue npemioskeHHbIX MEAaroroM HCCIIEeNIOBAHUM IO MPOBEPKE KAKOH-THMOO THIOTE3H,
HanpuMep: AaJbHOCTb MOJIETA IIAPUKa, MYIIEHHOrO TOPU30HTAIBHO, TeM OOJbIle, YeM OOJblie
BBICOTA IIyCKa.

[TocTpoeHne COBMECTHO C MEAaroroM MPOCTEWIIMX Mojeneil (U3NUecKux sBICHUN (B BUAC
PHCYHKOB WM CXEM), HAIIpUMEp MaJieHre IPEeIMETa; MPSIMOJIMHEHHOE PacIpOCTPaHEHHUE CBETA.

Paszpnen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOCHUM BelleCTBA

54)

Crtpoenue
BemecTna (1 u)

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
paszmepul. Onvimpi, ooka3zvigarouue
OucKpemHoe cmpoenue eeujecmad.
Jla6opamopuvie pa6omut u onvimoi’.

1. Ouenka guaMerpa aToMa METOJIOM PSIIOB
(c ucriosib3oBanueM Qortorpaduii).

HaGmonenre u MHTEpHpeTanusi COBMECTHO C IEIAaroroM ONBITOB, CBHICTEIBCTBYIOMINX 00
ATOMHO-MOJICKYJISIPHOM CTPOCHHUM BELIECTBA: OIMBITHI C PACTBOPEHUEM PA3IUYHBIX BEIIECTB B
BOJIE.

OreHKa IpH TOMOIIY TEXHOJIOTHYECKOI KapThl pa3MepOB aTOMOB M MOJIEKYJI C HCIIOIb30BaHHEM
¢ororpaduii, MOTyIeHHBIX HA AaTOMHOM CHJIOBOM MUKpocKore (ACM).

OmnpeneneHue Nociie MPeABAPUTEIBHOI0 00CYKJICHHUS C MIEaroroM pa3MepoB MaIbIX Tell.

JABukenue

U B3auUMOAelcT
BHE yacTuu
BemecTna (2 u)

JIBokeHHWe  4YacTWI[  BEIISCTBA. CBs3b
CKOPOCTH JIBUKCHHUS YaCTHII c
TeMmIiepaTypoil. BpoyHOBckoe  JBUXKEHHUE,
muddy3us. Bzaumooeiicmeue yacmuy
selwecmea:; nNPuUmsIcerHue U OMmmanKusanue.
Hemoncmpayuu

1. HaGuronenue OpOyHOBCKOTO JIBHIKCHUSL.

2. Habmonenue muddys3um.

3. Habniodenue senenutl, 00bACHAIOUWUXCSL
NPUMANCEHUEM UU OMMAIKUBAHUEM YaACTUY
sewjecmaa.

Jlabopamopnsie padomot u onvimol

1. Oyenxa Ouamempa amoma MemoooMm
PA0086 (¢ ucnonvzosanuem pomozpaghuil).

2. OnpITbl 1O  HAOIIOAEHHUIO TEILUIOBOT'O
pacIIMpeHHs Ta30B.

HaGnronenne u oOBsICHEHHE MpH TMOMOIIM MeAarora OpOYHOBCKOTO IIBM)KCHUSI M SIBICHHS
mudhy3um.

[IpoBeneHrie W OOBSACHEHHWE C OMNOPOH Ha AJITOPUTM, MpPEABAPUTEIBHO pa3oOpaHHBIA C
[eJaroroM OIBITOB 110 HAOJIIOJICHUIO TEIJIOBOTO PACIINPEHNUS Ta30B.

[IpoBenenre 1 0OBSICHEHUE OIBITOB C ONMOPOM Ha aNrOPUTM, NPEIBAPHTEIBLHO Pa300paHHbIH C
HeIaroroM Mo OOHAPYKEHUIO CHIT MOJIEKYJISIPHOTO IPUTSDKEHUS U OTTAIKUBAHHS.

8 31ech u nasee MPUBOANTCS PACIIMPEHHBIH epedeHb J1ad0opaTOPHBIX PabOT M OMBITOB, U3 KOTOPOTO YYUTEIb JeaeT BIOOP 10 CBOEMY YCMOTPEHHIO U C YUETOM CITUCKA SKCIIEPUMEHTAIbHBIX 3aJaHHH,
npeaigaraeMeix B pamkax OI'D mo dusuke.
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3. OmpIThl O OOHAPY)KEHUIO NEHCTBUS CHII
MOJIEKYJIIPHOTO MPUTSKEHMUSL.

ArperartHsle
COCTOSIHUS
BelecTna (2 u)

ArperaTHbIC COCTOSIHHS BEIECTBA: CIMpoeHUe
24308, orcuoxocmett u meépovix
(kpucmaniuueckux) — men.  Bzaumocesnsw
MedHCOy  CBOUCMBAMU BEUeCE 6 PA3HBIX
aspecamHvlX COCMOAHUAX U UX QAIMOMHO-
MonekyasapubiM - cmpoeruem. QOcobennocmu
aepezamHvlx COCMOSHUL 80OL.
Hemoncmpavyuu

1. Habmonenne muddysum.

Onucanre TOJ PYKOBOJACTBOM Iefarora (C HMCMOIB30BAaHMEM MPOCTBIX MOJIENeH) OCHOBHBIX
pa3IMuMil B CTPOCHUH T'a30B, )KUIAKOCTENU U TBEPIBIX TEIl.

HavanpHble TpeACTaBICHUS O MAJOH COKMUMAaeMOCTH JKHJKOCTCH W TBEPIBIX TEJ, OOJBIION
CKUMAEMOCTH Ta30B.

O0psicHeHne Ha 6a30BOM YpPOBHE IO/ KOHTPOJIEM TEAarora 0 COXpaHeHH! (POPMBI TBEPIBIX TET
Y TEKY4YECTH KUKOCTH.

HaOmroneHre 3a ombiTamMu, JOKa3bIBAIOIIUMH, YTO B TBEPJOM COCTOSHHH BOJBI YaCTHIIBI
HAXOZSTCA B CPETHEM JANBIIE IPYT OT ApyTa (TUIOTHOCTh MEHBIIIE), 9€M B JKHAKOM.
YcraHoBiI€HHE C ONOpPOM Ha JUOAKTHYECKHH Marepuan MPOCTBIX B3aUMOCBS3EH MEXKIY
OCOOCHHOCTSIMH arperaTHbIX COCTOSIHUN BOJIBI M CYIIIECTBOBAHUEM BOJHBIX opranu3zmos (MC —
omoorusi, reorpadusi).

Paznen 3. /IBuike

HUe U B3auMmojeiictBue TeJa (21 v)

Mexannueckoe
aBuxenue (3 4)

MexaHnyeckoe IOBUKEHUE. PaBHOMEpHOE U
HepaBHOMEpHOe  aBumxkeHue.  CKOpOCTb.
Cpeousisi  cxopocmv  npu  HepaeHOMEPHOM

oguoicenuu. Pacuér mTyTH ©W  BpeMeHH
JBYDKCHUS.
Hemoncmpayuu

1. HaOmromeHne MEXaHWYECKOTO JBWKECHUS
Tena.

2. UsmepeHne CKOPOCTH NPSIMOJIUHEHHOTO
JIBUKCHHSL.

Jlabopamopnsie padomot u onvimol

1. OmpeneneHnne CKOPOCTH PaBHOMEPHOTO
JIBWOKEHHUS (IIapUKa B KUIAKOCTH, MOJICIH
AIIEKTPUIECKOTO aBTOMOOWIIS ! T. II.).

2. Omnpenenenue cpenHen CKOpOCTH
CKOJNIb)KEHUST Opycka WIM IIapuKa 10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO  JIBIKEHHMS U ero rnocie
HpeIBapUTEILHOT0 00CYKIEHUSI C I1€1arorom.

HaOnroneHne HepaBHOMEPHOTO IBIDKCHHMS W OIpEleNeHHE €ro OTIWYMKA OT PaBHOMEPHOTO
JBIDKEHUS [TOCTIE IPEABAPUTEIBHOTO OOCYKICHHS C TIEAaroroM.

Pemenne THUMOBBIX pacu€THBIX 3agady B 1—2 JeiicTBUA C OMNOpPOM Ha alNrOpUTM,
IpeBapUTEIbHO Pa300paHHBIl COBMECTHO C IEAAaroroM Ha OMIpe/esIeHHe ITyTH, CKOPOCTU H
BPEMEHH PABHOMEPHOTO IBHKCHUSL.

Amnanus IIpU NMOMOIIIHU n€aarora Fpa(l)I/IKOB 3aBUCUMOCTH ITYTU U CKOPOCTHU OT BPECMCHH.

oIpesieeHre TPU3HAKOB
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HNuepuus,
Mmacca,
IJIOTHOCTh
(4 4)

SBnenne  wHepuuu.  3akon  uHepyuu.
Bzaumooeiicmeue  men  kax  npuuuna
usMeneHusl ckopocmu osudicenus mei. Macca
Kak mepa umnepmuocmu mena. IIIOTHOCTD
BemecTBa. Ces3b NIOMHOCIU C KOJUYECHBOM
MOJIeKY 8 eOuHUYe 00beMa seuecmaa.
Hemoncmpayuu

1. HaGmroneHue siBIICHUST MHEPITUH.

2. HaOmronenue W3MEHEHHUS CKOPOCTH TpHU
B3aWMOJICUCTBUU TETI.

3. CpaBHeHHE MacC IO B3aUMOJCUCTBUIO
TeJ.

OOBsICHEHUE TIPHU MOMOIIHA TEXHOJOTUYECKON KapThl U MeAarora U MpOTHO3UPOBAHUE SBJICHHUIA,
OOYCIIOBJICHHBIX HMHEPIMEH, HANPUMEP: YTO MPOUCXOJHMT TPU TOPMOXKCHUU WU PE3KOM
MaHEeBpE aBTOMOOWIIS, IT0YeMy HEBO3MOXXHO MTHOBEHHO TIPEKPATUTH JBIKEHHE Ha BEIOCHUIIEE
WJIA CAaMOKaTe  T. 1.

HaGmronenre u 0a30BbIi aHAIM3 OMBITOB IO PYKOBOJCTBOM I€arora, JSMOHCTPUPYIOIIMX
M3MEHEHHNE CKOPOCTH JIBIKCHHS TeJla B pe3yJIbTaTe ACWCTBUS Ha HETO APYTUX TEl.

Pemrenne THTIOBBIX pacu€THBIX 3amady B 1—2 JelcTBHS € ONMOpPOM Ha  allTOPUTM,
MPEIBAPUTEIHLHO Pa300paHHBIA COBMECTHO C IEAaroroM Ha OIpPEACICHHE MacChl Tela, ero
00BEMa M MIOTHOCTH.

HaGmromenne u 6a30BBI aHATW3 OMBITOB TOJ] PYKOBOJACTBOM II€arora, AEMOHCTPHUPYIOIIHX
3aBUCUMOCTh U3MEHEHHUS CKOPOCTH TeJla OT €T0 MacChl MPU B3aUMOJCHCTBUU Tenl. M3mepeHue
MAacCChI TeJla Pa3IUYHBIMU CITIOCOOAMH.

OmnpeneneHre COBMECTHO C TIEAaroroM IUIOTHOCTH TeNa B Pe3yJIbTaTe U3MEPEHHs €ro MacChl U
00BéMa.
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Cuia. Bunbl
cua (14 v)

Cuna Kak XapaKTepUCTHUKA B3aMMOJCHCTBUS
ten. Cumna ynpyroctd u  3akoH ['yka.
Hzmepenue cunvl ¢ nomougpio OuHaMoMempa.
SIBnenne Tarorenus u cuna TsokecTH. Cuna
msoicecmu Ha Opyeux niaanemax (MC). Bec
mena. Hesecomocms. Crnoxenuwe  cuin,
HaIpaBJICHHBIX 1o OJHOM MPAMOM.
PaBnogelictByromas cun.  Cuna mpenus.
Tpenue ckonvoiceHuss U mpeHue HNOKOSL.
Tpenue 6 npupooe u mexnuxe (MC).
,Zlemoucmpauuuz

1. CrnoxeHue cuil, HampaBJICHHBIX 1O OJHOU
IpsIMOiA.

Jlabopamopnuie pabomost u onvinol.

1. Onpenenenue MIOTHOCTU TBEPAOIO TENA.
2. OnbIThl, IEMOHCTPUPYIOUINE 3aBUCUMOCTh
pacTsbkeHus: (medopmanuu) TPYKUHBL  OT
MIPUWIOKEHHOU CUJIBL.

3. OnbIThL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
CUJIBI TPEHUsI CKOJBKEHHS OT Beca Tena u
Xapakrepa COTIPUKACAIOIINXCS
MOBEPXHOCTEH.

N3yyeHne COBMECTHO € MEAaroroM B3auUMOACHCTBUS KaK MPUYUHBI U3MEHEHUSI CKOPOCTU Teia
Wi ero aedopmanuu.

Onmcanne Ha HAYalbHOM YPOBHE pEaNbHBIX CUTYAIlid B3aMMOJICHCTBUS TeNl C MOMOIIBIO
Mo/Ielieli, B KOTOPBIX BBOAWTCS MOHATHE U M300paKEHNE CHITBL.

N3yyenune moj pyKOBOJCTBOM IENArora CHJIBI YIPYTOCTH, 3aBUCHMOCTH CHUJIBI YIPYTOCTH OT
YATUHEHHUS PE3NHOBOTO IIIHYpa WITH MPY>KUHBI (C IIOCTPOCHNEM TpaduKa).

AnHanu3 c omnopoll Ha AWAAKTUYECKHUH MaTepuai IOJ KOHTPOJEM Iejarora MpaKkTUYEeCKUX
CUTyaIuii, B KOTOPBIX MPOSIBJICTCS NCHCTBHE CUJIBI yPYrocTh (YNpPyrocTh Msda, KPOCCOBOK,
BETOK JIepeBa U Jp.).

AHanmu3 ¢ Oomopod Ha JAMIAKTHUYECKUM MaTephal MOJ KOHTPOJEM IIelarora CHUTyalui,
CBSI3aHHBIX C SIBICHUEM TSATOTCHUSL.

[loHnmaHue ¢ OMOpoW Ha CXEMBI MPH MOMOIIM IEAarora OpOUTAIBHOTO JIBHXKCHUSI IUIAHET C
WCTIOJIb30BaHHEM SIBIICHHS TATOTEHU 1 3aKoHa nHepuud (MC — acTpoHOMMUS).

Nsmepenne Beca Tena ¢ momomipio quHamoMeTpa. OOOCHOBaHHE STOTO CIIOCO0a M3MEPEHUS
MocJIe TIOBTOPEHUS C MEAaroroM.

Habmonenue ssBeHs] HEBECOMOCTH.

Habmonenne 3a sKCnepUMEHTANBHBIM TTOYYCHHEM MpaBHJa CIOKEHUS CHJI, HAIlPaBICHHBIX
BIIOJIb OAHOU MpsiMoil. OmpezaeneHre MpH MOMOIIM Iearora BEJIMYUHBI PABHOACHCTBYIOIICH
CHIIL.

N3yuyeHune noa pyKOBOACTBOM I[€1arora CUJIbl TPEHUS CKOJIBbKEHUS U CHIIbI TPEHUS ITOKOSI.
UccnenoBanne ¢ omopoit Ha TEXHOJIOTHYECKYIO KapTy 3aBUCUMOCTH CHJIBI TPEHHUS OT Beca Teja
Y CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

ba3oBpiii aHanu3 c omopol Ha AMIAKTHUYECKUM MaTepuall IOJ KOHTpOJIeM Nefarora
MPAKTUYECKUX CUTYyalluid, B KOTOPBIX IPOSABIAETCA NEUCTBUE CUJIBI TPEHUS, UCIOJb3YIOTCS
CrocoObl €€ YMEHBIICHHUS WM YBEJIWYCHUs (KaTaHWe Ha JbDKaX, KOHbKaX, TOPMOXKEHHUE
aBTOMOOWJISI, WCIOJb30BAaHKUE IOJIIUITHUKOB, IUIABAHUE BOJHBIX JKMBOTHBIX H jp.) (MC —
ounosorus).

Pemenne THUMOBBIX pacu€THBIX 3amady B 1—2 JeiicTBUA C OMNOpPOM Ha alrOpHUTM,
MPEIBAPUTEILHO Pa300paHHBIA COBMECTHO C IIEJAaroroM ¢ UCHOJb30BaHHEM (OPMYJT IS
pacy€Ta CUIIbI TSXKECTH, CHIIBI YIIPYTOCTH, CUJIBI TPEHUSL.

Paszpnen 4. laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3os (21 v)

JdaBaenmne.
Iepenaua
JdaBJIeHUS
TBEpPABIMHU
TeJamu,
JKMIKOCTSIMH U
razamu (3 4)

Hasnenne.  Cnocobvt  ymeHvuwienus  u
yeenudenus  oaeneHus. Jlaenenue  2asa.
3asucumocmov Oasnenus eaza om 00véma,
memnepamypbl. Ilepedaua oaesnenus
MBEPOLIMU MENAMU, HCUOKOCAMU U 2A3AMU.
3axon llackana. [lnesmamuueckue MawiuHbl.
Jlemoncmpayuu’

Ananmu3 u 0OBSCHEHHE C ONMOPOM Ha MUIAKTUYSCKUNA Marepuaid IMOJ KOHTPOJEM Iie/larora
OTIBITOB U IPAKTUYECKUX CUTYAIIH, B KOTOPBIX MPOSBIISETCS CHIa TABIICHUS.

O0oCcHOBaHHME C OIMOPOH HAa TEXHOJOTMYECKYH) KapTy IpH IOMOIIM Texarora croco0oB
YMEHBIIICHUS ¥ YBEIIMUCHHS JTABJICHUS.

W3zyuenue nmoa pyKoBOACTBOM I€arora 3aBUCUMOCTH JaBJICHHUS ra3a oT 00bEMa U TeMIIEpaTyphl.
Nzydenune mox pyKoBOACTBOM IeAarora 0COOCHHOCTEH Mepenadyn NaBIeHus TBEPABIMU TEIaMHU,
KuAkocTssMu M razamu. OOOCHOBaHWE pE3yJNBTATOB ONBITOB OCOOCHHOCTSIMU CTPOCHUS
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1.3aBUCHUMOCTD
TEeMIIePaTypPHI.
2.Ilepenada gaBiIeHUS KUIKOCTHIO U Ta30M.

JaBJICHUS rasa oT

BEIIECTBA B TBEPIOM,
(hopMyTUPOBKAMU.
Habmonenne 3a skcriepruMeHTAIBHBIM JOKa3aTeIbCTBOM 3aKoHa [lackais.

Pemrenne THTOBBIX pacu€THRIX 3amady B 1—2 JelcTBHA € ONOPOM Ha  allTOPUTM,
MPeIBAPUTEIHLHO Pa300paHHBIA COBMECTHO C TICIarOroM Ha pacuéT NaBJIeHMsI TBEPIOTO Tea.

KHUIKOM n Fa3006pa3HOM COCTOSAHHAX MNpCAIOKCHHBIMU

JdaBaenne
SKHAKOCTH (5 1)

3aBUCHMOCTh  JIaBJICHHS  JKUAKOCTH  OT
rryouHbl. [ uopocmamuueckuii  napaookc.
Coobwarowuecs cocyowl. Tuopasiuueckue
MeXaHU3MDL.

Zlemoucmpauuuz

1. CooOmrarommecs: COCy/IbI.
2. I'mnpaBnuueckuii npecc.

HccnenoBanne ¢ oOmopoil Ha TEXHOJOTHYECKYIO KapTy IOJ pPYKOBOJACTBOM Iejarora
3aBHCUMOCTH JABJICHUS )KUAKOCTH OT ITIyOMHBI OIPYKEHUS U INIOTHOCTHU >KUAKOCTH.
HaGnronenne u HayanbHOE MOHMMAaHHE THAPOCTATHYECKOTO MapagoKca Ha OCHOBE 3aKOHA
ITackais.

W3yyeHne COBMECTHO C MEAAr0roM COOOIAOIINXCS COCYAOB.

Pemrenne THTIOBBIX pacu€THRIX 3amady B 1—2 JelcTBHSA C  OMOpPOM Ha  aITOPUTM,
npeaBapUTEeIbHO Pa300paHHbI COBMECTHO € TIEJAroroM Ha pacuéT JaBICHUS KHUIKOCTH.
HaOnronenue 3a 00bACHEHHEM MTPUHIMIIA ASHCTBUS THAPABINIECKOTO IIpecca.

AHanm3 W OOBSICHEHHE C OMOPOH Ha NUIAKTHYECKWH MaTepuan IOJ KOHTPOJIEM Iefarora
MIPAaKTUYECKUX CUTYalUH, JEMOHCTPUPYIOLIUX IPOSIBICHUE IABICHUS XUIKOCTH U 3aKOHA
[Tackansi, HampuMmep TIPOLIECCOB B OpraHu3Me Npu IIyOOKoBogHOM HbIpsHuHd (MC —
OmoJTorHs).

AtMocdepHoe
JaapJieHue (6 4)

Atmocepa 3emmm  ®W atMocdepHOe
JIaBJICHUE. Ipuyune CyWecmeosanus
6030ywHoUu  obonouku  3emau.  Onvim
Toppuuennu.  Hszmepenue ammocgheprozo
oaenenus.  3asucumocms — ammocgepHozo

0agneHus om 6blCOmbl HAO YPOGHEM MOPHL.
Ilpubopevr Ons  uzmepenus ammocgeprozo
oasieHus.
/Iemoucmpauuuz
1. IlposineHue
JIaBJICHUSL.

necTBUsL  aTtMoc(epHOro

Habmonenue 3a SkcriepruMeHTaIbHBIM 00HApYKEHHEM aTMOC(HEPHOTO JIaBICHHUS.

AHanmu3 U OOBSCHEHHE C ONOPOH Ha AMJAKTHYECKHH MaTepHhai IOJ KOHTPOJIEM Ieaarora
OTIBITOB U NPAKTUUECKUX CUTYALMH, CBSI3aHHBIX C AEHCTBHEM aTMOC(HEPHOro AaBICHHUS.
Habmonenne 3a 00bsICHEHHEM CYIIECTBOBAaHUS aTMOC(eEphl Ha 3eMile U HEKOTOPHIX IIaHeTax
wi e€ oOTCYyTCTBHS Ha Apyrux manerax u Jlyne (MC — reorpadusi, acTpoHOMUS).

bazoBoe mMoHMMaHWE TMPUYUH M3MEHEHHS IUIOTHOCTH aTMOc(epbl ¢ BBICOTOW W 3aBHCHMOCTH
aTMOC(EPHOro IaBJICHUS OT BBICOTHI.

Pemenne THUMOBBIX pacu€THBIX 3agady B 1—2 JeiicTBUA C  OMNOpPOM Ha alrOpHUTM,
HpeBapUTEIbHO Pa300paHHBIN COBMECTHO C IIEJaroroM Ha pacuéT aTMOC(EepHOro AaBJIEHHS.
W3yyeHne moa pyKOBOACTBOM IeJlarora yCTpoiucTBa 6apoMeTpa-aHepoua.
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HelicTBue
JKHAKOCTH U
rasa Ha
NOIpPyKEHHOE B
HUX Tego (7 4)

Jleticmeue  ocuokocmu U easa  Ha
nocpyHcéHHoe 8 Hux meno. BpITankuBarolas
(apxumemoBa) cwia. 3axon  Apxumeoa.
IInasanue men. Bozoyxonnasanue.
,Zlemoucmpauuuz

1. 3aBUCHMOCTh BBITAJKHBAIOMIEH CHIIBI OT
o0péMa TOTPYXKEHHOW dYacTH Telna U
TJIOTHOCTH JKHUIKOCTH.

2. PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY
BBITECHEHHOMW KHIKOCTH.

3. YcrnoBue miuaBaHUS TeN: IUIaBaHUE WIN
MOrpy’)KeHHe Ted B  3aBUCHUMOCTH  OT
COOTHOIIEHHUS IDIOTHOCTEH Tea U )KUIKOCTH.
Jlabopamopnsie padomost u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B
BOJIE OT 00BhEMA TOTPYKEHHOWH B JKUIKOCTH
YaCTH Tela.

2. OmnpeneneHue BHITAIKUBAIOMICH — CHJIBI,
JICUCTBYIOIEH Ha TEJIO0, IIOTPYXKEHHOE B
KUAKOCTB.

3. IIpomepka HE3aBUCUMOCTH
BBITAJIKUBAIOIIEH CWIIbI, JACHCTBYIOIIEH Ha
TEJO B )KUIKOCTH, OT MacCHI TeJa.

4. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOIEH CWIbI, JEHCTBYIOIIEH Ha
TEJIO B XKHUJIKOCTH, OT 00BEMa OTPYKEHHO B
JKUAKOCTh YacTH Tellda W OT IUIOTHOCTH
SKUIKOCTH.

5. KoncrpympoBanue apeoMerpa W
KOHCTPYMPOBAaHHE JIOJKH U OIpeJeleHne eé
TPy30TIOAbEMHOCTH.

HaGnroneHnne 3a SKCIEpUMEHTAIBHBIM OOHApy)KEHHEM JeHCTBUS >KMIKOCTH M Ta3a Ha
MOrpykE€HHOE B HUX TEJO.

Omnpenenenre ¢ OOPoi Ha TEXHOJOTHIECKYIO KapTy BBHITAIKHBAIOIIECH CHIIBI, IEHCTBYIOMIEH Ha
TeJO0, NOTPYKEHHOE B )KUJIKOCTD.

HaGnronenne 3a mpoBeAeHWEM U OOCYXKICHHE COBMECTHO C TMEJaroromM OIMbITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD BBITAIKMBAIOIICH CHIIBI, JEMCTBYIONIEH HA TENO B XKUIKOCTH,
0T 00bEMa MOTPY>KEHHOHN B XKHUIKOCTh YaCTH TeJa U OT MJIOTHOCTH KUIKOCTH.

HccnenoBanne mon pyKOBOJACTBOM Iefarora 3aBUCHMOCTH Beca Tesla B Bojxe OT 00bEMa
MOrpyKEHHOH B JKUAKOCTh YaCTH Teja.

Pemrenne THTOBBIX pacu€THRIX 3amady B 1—2 JelcTBHSA C ONOPOM Ha  allTOPUTM,
npeaBapUTeIbHO pa300paHHBIl COBMECTHO € MEJAaroroM Ha MpUMEHEHHE 3aKoHa ApxXumena H
YCIIOBUS IJIAaBaHUS TET.

KoncTpynpoBanue mnpu MOMOIIM Iefarora apeoMerpa WIM KOHCTPYHPOBAaHUE JOJKH
U OIIPEAEIICHUE €€ TPY30IOABEMHOCTH.

Pasnen 5. Padora

U MOITHOCTH. JHeprus (12 )

PabGora
M MOILIHOCTDH

B u)

Mexanndeckast paboTa. MOITHOCTh

Habnronenue 3a 3KCriepUMEHTAIBHBIM OIpe/elIieHHeM MEXaHHYeCKOH pabOoThl CHIIBI TSHKECTH
MIpY NaJICHUU TENNa U CUIIBI TPEHHS IPU PAaBHOMEPHOM MEPEMEIIEHUH Tella 0 TOPU30HTAIBHON
MOBEPXHOCTH.

Hab6mronenue 3a meMoHCTpanue pacdéra MOIITHOCTH, pa3BUBAEMOM IIPH MOABEME T10 JICCTHHIIE.
Pemenne THUMOBBIX pacuéTHBIX 3agad B 1—2 gelicTBHA C ONOpPOM Ha alNrOpUTM,
NpeABapUTEIbHO Pa300paHHBId COBMECTHO C IEJaroroM Ha pacuéT MEeXaHMYeCKOH padoThl H
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MOIITHOCTH.

IIpocTteie IIpocTteie  MexaHW3MBI:  pblyar, Onok, | HaganmsHO€ TOHWMaHWE BBIMTPHINIA B CHJIE TPOCTBIX MEXaHU3MOB Ha TpPHUMEpE phIyara,
MeXaHU3MbI HAKJIOHHAS TIOCKOCTb. [Ipasuno pasrosecus | MOIBUKHOTO ¥ HETIOABIDKHOTO OJIOKOB, HAKIIOHHOM TJIOCKOCTH.
Sy puiuaea. Ilpumenenue npasuna pasunogecus | VlccienoBaHue COBMECTHO C IIEIAroroM yCJIOBHS PaBHOBECHUS pbluara.
pviuaea K 0n0xy. «3onomoe npasunoy | OOHapyXeHHE IOJA PYKOBOJCTBOM IeJlarora ¢ OInopod Ha AMJAKTHYECKHH MaTephall CBOWCTB
mexanuky. KIIJI TpOCTBIX MEXaHHW3MOB. | MPOCTHIX MEXaHW3MOB B Pa3IMYHBIX MHCTPYMEHTaX M TMPHUCTOCOOICHHSX, HCIOIB3YEMBIX B
[TpocThie MEXaHU3MBI B OBITY U TEXHHKE. OBITY M TEXHHKE, a TAKXKE B )KUBBIX oprann3Max (MC — Ouomnorus).
Hemoncmpayuu Habnronenue 3a 3KCIepUMEHTAIBHBIM J0KA3aTENLCTBOM PAaBEHCTBA Pa0OT MpPU NPUMEHEHUH
1. IIpuMepsI MPOCTHIX MEXAHU3MOB. MIPOCTHIX MEXaHU3MOB.
Jlabopamopuwie padbomul u onvimul Omnpenenenne o pykoBoactBoM negarora K11/ HakoHHO# MI0CKOCTH.
1. Onpenenenue paboThl cUibl TpeHHs NpH | PemieHne THUHOBBIX pacu€éTHBIX 3a7ady B |—2 JelCTBHS € OHNOpPOM Ha alrOpUTM,
paBHOMEPHOM TBUKCHAN Tena 10 | MPEABAPUTENHLHO Pa300pPaHHBI COBMECTHO C TMEAaroroM Ha MPUMEHEHHE NPaBHUia PaBHOBECHS
TOPU30HTAJIBHON MOBEPXHOCTH. pbiuara 1 Ha pacuét KITJI.
2. UccnenoBanue  ycinoBHH — paBHOBECHs
phlyara.
3. M3mepenue KIIJ[ HakIOHHOW IIIOCKOCTH
(3neKTpOHHAs IEMOHCTpPAIIS).
Mexanuueckasn | Mexanudeckasi sHeprus. Kunemuueckas u | HabmiomeHue 32 OKCIEpPUMEHTAIBHBIM  OINpEACTICHUEM  M3MCHEHHS  KHMHETHYECKOH

Heprus (4 1)

nomenyuanvnas — onepeus.  Ilpespawenue
00HO20 6UOA  MEXAHUYECKOU OHepeuu 8
Opyeou. 3aKOH COXPaHEHUS DHEPrUU B
MEXaHUKE.

JlaGopaTopHble paGoThI U ONBITHI.

Y TIOTEHIIMAIEHOW SHEPTHH TeJa IPU €r0 CKaTBIBAHUY IO HAKJIOHHOM MIOCKOCTH.
@opMyIHpPOBaHHE COBMECTHO C IEAAroroM Ha OCHOBE HCCIEIOBAHMS 3aKOHA COXPAHEHUS
MEXaHUYECKOU SHEPTHH.

[IpencraBnenye npy MOMOIIY Te/larora rpaHul] MPUMEHUMOCTH 3aKOHA COXPAaHEHHS SHEPTHH.
PemieHne TUNOBBIX pacy€THBIX 3agady B 1—2 JEHCTBUS C ONOPOM Ha aJropuTM,

1. Usyuenue 3aKOHa COXpaHeHHUs | MPeIBAPUTEILHO Pa300OpPaHHBIA COBMECTHO C IEIaroroM € MCIIOIb30BAHUEM 3aKOHA COXPAHCHUS
MEXaHU4YeCKOW  JHEpruM  (SJIIEKTPOHHASA | SHEPTHH.
JIEMOHCTPAIINSA).
Pe3epBHoe Bpems (3 u)
8 KJIACC (68 1)
TemaTnueckuii | OcHOBHOe cofep:KaHNe OcHoBHbBIE BUABI eI TeJIbHOCTH yJyammuxcsi
0J10K, TeMbI (Ha ypoBHe y4eOHBbIX JeiCcTBHIl)
Paznen 6. TensioBbie siBiaenus (28 u)
Crpoenue OcHognoie NON0JICEHUS Mmoaexynapro- | HabmogeHne u MHTEpIIpeTanys COBMECTHO C II€AaroroM OIBITOB, CBHAETENBCTBYIOIIMX 00

M CBOIiCcTBa
BemecTna (7 1)

KUHemu4eckou meopuu cmpoerusl eeuiecmed.
Macca u pasmepsl amomoe U MOJNeKyIl.
OI’leMbl, nodmeepofcdaiomue OCHOBHblE
NOJI0JHCEeHUA MOJZ@K)UZﬂpHO-KMH@WlM‘l@CKOZZ

aTOMHO-MOJIEKYJISIPHOM CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIECTB B
BOJE.

Pemenne THUMOBBIX pacu€THBIX 3agady B 1—2 JeiicTBHA C ONOpPOM Ha alrOpUTM,
IPeJBApUTEIbHO pa300paHHbIl COBMECTHO C II€AAaroroM 10 OLIEHMBAHUIO KOJIMYECTBA aTOMOB
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meopuu.
Monenn TBEPAOTO, JKHUJKOTO "
ra3zo00pa3HoTo COCTOSTHUM BCIIIECTBA.
Kpucmannuueckue u  amopguole mena.

ObvsicHenue ceolicmeé 2azo6, HCUOKocmeu U

MeEPObIX mell  HA  OCHO8e  NOJIONCEHUl
MONEKYIAPHO-KUHETNUUECKOU meopuu.
CMauuBaHWe U  KANUWLIAPHblE — AGTEHUs.

Tennosoe pacuupenue u cocamue.
Zlemoucmpauuuz

1. HaGxroneHue 6pOyHOBCKOTO ABHKCHUSI.

2. Haomonenue muddys3um.

3. Habmonenme sBICHUH CMaddBaHHUS |
KalWUTSIPHBIX SBICHUH.

4. HabGnromeHue TEMJIOBOTO  pacIIUpEHUS
TeJL.
5. U3menenne  pmaBieHuss  raza  Ipu

U3MEHEHUH O00bEMa W HArpeBaHWd WIH
OXJaKICHHH.

Jlabopamopnsie padomut u onvimol.

1. OnbITEl IO OOHAPYKEHUIO JCHCTBHS CHII
MOJIEKYJIIPHOTO MPUTSKEHUS (nmm
3JIEKTPOHHAS IEMOHCTpALIH).

2. OmbITBl MO BBIPAIIMBAHUIO KPHUCTAIJIOB
ITIOBAPEHHON COJIM MJIM caxapa.

3. OmpITel 1O  HAONIOACHUIO  TEIUIOBOTO
paclIMpeHrs: Ta30B, XKUIKOCTEH M TBEPIBIX
Te.

4. OmnpenencHue
OaJIJIOHE IITPHIIA.
5. OmnbITbI, IEMOHCTPUPYIOLINE 3aBUCMOCTD

JaBJICHUSA BO3ayXa B

JaBIICHUsT BO3Iyxa OT ero o0béMa u
HarpeBaHUS WU OXJIXK ICHHSL.

6. Ilposepxa eunomesvl JIUHEUHOT
3a6UCUMOCIIU OUHBL CHOIOUKA HCUOKOCU 8
mepmMoMempusecKoll mpyboke om
memnepamypul.

WM MOJIEKYJI B €TUHHLIE 00BEMA BEILECTBA.

[IpeacraBnenue m0puM TMOMOIIM TEAarora OPOYHOBCKOTO JBMXKEHUs, sBieHHS Auddy3un
U pa3Iu4uidl MEXAY HUMH Ha OCHOBE IIOJOXXEHUM MOJEKYISIPHO-KMHETHUECKOH TEOpUH
CTPOEHUSI BELIECTBA.

OOBsicHEHHE TpH TMOMOIIM TeJarora C ONOPOM Ha IUIAKTHYECKHH MaTepHal OCHOBHBIX
pasinuuii B CTPOCHUH Ta30B, JKUAKOCTEH W TBEPABIX TN C HCIOJIB30BAHHEM IOJIOXKECHUI
MOJIEKYJISIPHO-KMHETHUECKON TEOPUH CTPOCHUS BEIECTBA.

IIpoBenenuie moa pyKkoBOJCTBOM I€Jarora ONbITOB IO BBIPAITMBAHUIO KPUCTAJJIOB TTOBAPEHHOMN
COJIM WJIU caxapa.

IIpoBeneHrEe COBMECTHO C IENAroroM M OOBSCHEHHE U3 MPEIJIOKEHHOTO IEPEeYHs BBIBOIOB
OTIBITOB, AEMOHCTPUPYIOIINX KaIWIISPHBIE SIBJICHUS U SBICHUE CMauylBaHUs.

OOBbsicHEHHE C OMOpOH Ha TEXHOJOTMYECKYI0 KapTy MOJ PYKOBOACTBOM TMEAarora poJH
KaIUIAPHBIX SBIEHUH TSI TOCTYTUIEHUS BOJBI B opraHu3M pactenuit (MC — Ononorns).
HaOnroneHue onpITOB 10 HAOMIONEHHUIO TEIJIOBOTO PACIIMPEHUS Ta3o0B, )KUAKOCTEH M TBEPABIX
Tell.

OOBpsicHEHHE ¢ OMOPON Ha TEXHOJOIMYECKYIO KapTy IOA PYKOBOACTBOM IEarora COXpaHeHHs
00BbEMa TBEPABIX TeJl, TEKyYECTH >KUAKOCTH (B TOM YHCIIE, PA3HHUIBI B TEKYUECTH AJISI Pa3HBIX
JKUJIKOCTEH), TaBJICHUS Ta3a.

HabnroneHue 3a mpoBeCHUEM OTIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD JAaBJICHHUS BO3yXa OT
ero o0béMa W HarpeBaHusl WM OXJAXIEHHS, M UX OOBSICHEHHME Ha OCHOBE AaTOMHO-
MOJIEKYJIAPHOTO YUEHHUS.

Ananuz Inpu 1nomomuy neaarora ¢ OHOpOI>'I Ha ILI/I)Z[aKTI/I‘ICCKI/Iﬁ Marepual MPaKTUYCCKUX
CUTYyalUH, CBA3aHHBIX CO CBOMCTBAMH Ia30B, KUIKOCTEH U TBEPIBIX TEL.
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TenaoBLIe
npouecchl
21 9)

Temmnepatypa. Cesa3b  memnepamypsvl €O
CKOPOCHBIO MENL0B020 OBUINCEHUSL HACTIUY.

Bayrpennss sHeprus. Cnocobsl uszmeHenus
GHYMpEeHHell dHepeuu: menionepeoaya u

cogepuienue pabomul. Buowt
menJionepeoasu: Menonpo8oOHOCb,
KOHBEKYUsl, U3LyHeHUe.

KonuuecTBo TEIUTOTHI. VY nenpHas
TEIJIOEMKOCTh  BEIECTBA. Tenioobomen u
menJiogoe pasnosgecue. Vpasnenue
mennogozo banawrca.

IInasnenue u omeepoesanue
KpUCMALIUYeckux — eeujecms. Y IebHast

TEIJIOTa TuIaBieHus1. Ilapoobpazoeanue u
konoencayus. Hcnapenue (MC). Kunenwe.

VYaenpHas ~ Temwiora — mapooOpa3oBaHUs.
3asucumocmv memnepamypvl Kunemus om
ammocgheproco  Odaenenusi.  Buajcnocmo
6030yxd.

OHeprusi TOIUIMBA. YJenbHas  TEIJIOoTa
CTOpaHwusl.

Ipunyunsl pabomuvl mennogvix Ogueamenel.
KIlJ] mennioeo2o

osucamens. Tennosvie dsueamenu u 3auuma
oxpyacarowett cpeowvt (MC).

3axon coxpanenus u npespawjeruss sHepeul 8
mennogvix npoyeccax (MC).
/Iemoucmpauuuz

1. [IpaBuiia U3MEpEeHUs TEMIIEPATYPHI.

2. Buppl Teronepeaayu.

3. OxmaxIeHue Mpu COBEPIICHUH PabOTHI.

4. HarpeBaHue m0pu COBEPIICHUU PAOOTHI
BHEITHUMH CHJIaAMH.

5. CpaBHeHHE TEIUIOEMKOCTEH Pa3TUIHBIX
BEIIIECTB.

6. HaOuromeHue KUeHusl.

7. HaOmronmeHue IMOCTOSHCTBA TEMIEPaTyPhl
IIPH TJIABJICHUH.

ObocHOBaHME 10 MOATOTOBJIEHHOMY alTOPUTMY COBMECTHO C II€JaroroM IMpaBHI W3MEpPEHHs
TEMIIEPaTYpBHI.

CpaBHEHHE Pa3IM4HbIX CIIOCOOOB N3MEPEHHS U LIKAJI TEMIIEPATYPBhI.

HaOnroneHue 3a mpoBeAEHHEM OIBITOB, IEMOHCTPUPYIOLUIMX M3MEHEHHE BHYTPEHHEH 3HEPruu
Tesa B pe3yJbTaTe TeIionepeaayd u paboThl BHEIIHUX CHII.

HaOnroneHne 3a  NpOBEAECHHEM  ONBITOB, OOCYKIEHHE  IPAKTUUECKUX  CHUTYyalui,
JEMOHCTPHUPYIOIINX Ppa3IM4HbIE BUABI TEIUIONEPENAYn: TEIUIONPOBOMHOCTh, KOHBEKIMIO,
U3ITy4YEHHE.

HccnenoBanne ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy MOJA PYKOBOJICTBOM I€Aarora siBICHUS
TEIUI00OMEHA IIPY CMELIMBAHUH XOJIOAHON U FOPSTYEeH BOJIBI.

HabGnroneHue ycTaHOBIEGHUSI TETNIOBOTO PABHOBECHST MEXKAY FOpsiuei U XOI0THON BOIOH.
OnpeneneHre Npu TOMOUIM I€farora KOJWYECTBA TEIJIOTHL, MOJIYYEHHOTO BOJOWH IHpHU
TEIUI00OMEHE ¢ HarpeThIM METAJUINYECKUM LAIUHAPOM.

Omnpeaenenue 1o TabauLe yAEIbHON TEINIOEMKOCTH BELIECTBA.

Pemenne THUMOBBIX pacu€THBIX 3agady B 1—2 JeiicTBUA C OMNOpPOM Ha alrOpUTM,
NpeIBapUTEIbHO PAa300paHHBI COBMECTHO C IMIEAAaroroM, CBS3aHHBIX C BBIYHCICHUEM
KOJINYECTBA TETJIOTHI U TEINIOEMKOCTH MPH TEIIIO00OMEHE.

AHanu3 npy MOMOUIM MeJarora CUTyaluui MpakTUYECKOro HCIIOJIb30BAaHUS TEIUIOBBIX CBOMCTB
BEIIECTB M MaTepUalioB, HANpUMep B IENIX dHeprocOepekeHus::  TeIUIOM30JISIuS,
SHEprocOeperaroIiye KpbIli, TEPMOAKKYMYJIATOPHI U T. 1.

Habnronenue siBieHuit ncnapeHus 1 KOHICHCAIIUH.

HaGuronenue 3a uccieoBaHuEeM Ipolecca UCIapeH s Pa3IMYHBIX KUIKOCTEH.

OOBsicCHEHHE IO AITOPUTMY COBMECTHO C IEIAaroroM sIBICHUH MCHAapeHHs] M KOHAEHCAUW Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUECHHUSL.

Habnronenne u oOBsCHEHME Tpollecca KUIEHWS, B TOM YHWCIIE 3aBUCHMOCTH TeMIepaTyphl
KHUIIEHUS OT JaBJICHUSL.

Omnpenenenue 1Mo TabIULE OTHOCUTEIBHOM BIaXXHOCTH BO3-1yXa.

HaGuropenue nporiecca IiaBjIeHNs! KpUCTAJUINYECKOTO BEIECTBA, HAIIPUMEDP, JIbJA.

CpaBHeHHE TIO TUIaHY NPU MOMOIIM TeJarora MpoIecCOB IUIABIEHUS KPUCTAIUIMYECKUX Tel
Y pa3MsIryeHus Ipy HarpeBaHuU aMOpP(HBIX Tedl.

Onpenesnenue 1o Tabiauie yAEIbHON TEIIOTHI IUIABICHUS JbJA.
OOBsicHEeHHE TIO CcXeMe TMoclie OOCYXKICHHS C Melarorom
KPUCTAJUIM3AalMHA HA OCHOBE ATOMHO-MOJIEKYJIIPHOTO YUEHHUSL.
Pemenne THUMOBBIX pacuéTHBIX 3agady B 1—2 JeiicTBHA C ONOpPOM Ha alrOpUTM,
MpPeIBapUTENHHO Pa300paHHBIA COBMECTHO C TIEIAaroroM, CBSI3aHHBIX C BBIUMCIICHUEM
KOJIMYECTBA TEIUIOTHI B TMpOIEeccax TEIUIONepeaayd MpH IJIAaBICHUW W KPUCTAJUTM3AINH,
UCIIApPEHUH U KOHACHCAIUH.

AHanW3 mTpu TIOMOIIM Tejarora C OMOpodM Ha JUJAKTUYECKH Marepuhaj CHTyalul

SIBIICHUM IUIABIICHHUS H
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8. Mogenu TeIIoBbIX ABUTATEIEH.
Jlabopamopnuie pabomost u onvimol.

1. Ilposepxa eunomeswl JUHEUHOU
3A8UCUMOCTU OIUHBL CIONOUKA HCUOKOCMU 8
mepmomMempuyecKou mpyoke om
memnepamypbi.

2.Habmromenne  W3MEHEHHS  BHYTPEHHEU
SHEPTHUH TeJia B Pe3yJIbTaTe TeILIONepeIauu 1
pabOThI BHEIIHUX CHJL.

3. UccrnenoBanne sBIEHUS TerIooOMeHa
NMpH CMEIIMBAHWM XOJIOMHOM © Topsdei
BOJIBI.

4. Onpedenenue  Koauvecmea  menjiomol,
HONYYEeHHO20 6000U Npu MenioobmeHe ¢
HazpemvimM MemaiiudecKum YUIuHOPOM.

5. Uccnemoanwme mporecca ncnapeHusl.

6. Ormpenenenre OTHOCUTEIEHOW BIAKHOCTH
BO3IIyXa.

7. Onpedenerue VOEnbHOU meniomol
niasneHus 1bod.

MPaKTUYECKOTO MPUMEHEHHUSI SBICHUM IJIABICHUS M KPUCTAJUIM3AI[UU, HAPUMED, MOIYUYCHHE
CBEpPXUYUCTHIX MaTEPUAIIOB, COJICBas rPeiKa U Jp.

AHamy3 TIpU TOMOINM Tiemarora paboThl W OOBSICHCHHWE NPHHIMIIA ICHCTBUSA TEILIOBOTO
JIBUTATEIS.

Broluucnenne KoauyecTBa TEIUIOTHI, BBIICISIONICIOCS IPHU CTOPAHUHM Pa3IMYHBIX BHUJOB
torumuBa, u KIIJI gBurarens.

OOcyxIeHne COBMECTHO C II€JaroroM JKOJIOTHYECKHX IOCIHEACTBUNA  HCIOIB30BaHUS
JIBUTATEIC BHYTPEHHETO CrOpaHMs, TEIUIOBBIX W ruapodnekTpoctraniuii (MC — skomorus,
XUMHUS).

Paznen 7. DiekTpuyecKkue 1 MarHuTHble siBjieHus (37 4)
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DJIeKTPUYeCKH
e 3apsabl.
3apsiskeHHbIE
Teja U uX
B3aUMO/IeiicTB
ue (7 4)

Onexmpuzayus mer. [Ba poaa
JNEKTPUYECKUX 3apsnoB. B3aumoseiicTue
3apsHKEHHBIX TeJI 3axon Kynona
(3agucumocms  CuIbl  63AUMOOEUCMEUS.

3apSdICEHHBIX Mel Om BeIUYUHbL 3apPsA008 U
PACCMOAHUS MeAHCOY MENAMU,).

Onektpudeckoe  moiie.  Hanpsowcénnocmo
9NEeKMPUIECKO20 noas. Hpunyun
CYnepno3uyuy  dAeKmpudeckux noznet (Ha
KauecmeeHHOM YPOBHE).

Hocumenu INEKMPUUECKUX 3aps008.
Onemenmapuvlii  21eKmpudeckull  3apso.
Cmpoenue  amoma. IIpoBonHukM
TUDIIEKTPUKH. 3akoH COXpaHEHUS
3JIEKTPUIECKOr0 3apsiia.

Zlemoucmpauuuz

1. DnexTpuzauus Teul.

2. Jlea poma DIEKTPUYECKUX 3apsioB U
B33HMOIIGI\/‘ICTBI/IC 3apsAKCHHBIX TEJI.

3. YcTpoMCcTBO U ACHCTBUE 3JIEKTPOCKOMNA.

4. DnekTpocraTHUecKas HHAYKIUS.

5. 3aKkOH  COXpaHEHHUS  JJIEKTPUUYECKHUX
3apsizioB.

Jlabopamopnsie padbomout u onvimot.

1. OnbITel MO HAOIIONEHUIO DIIEKTPU3AIUH
TeJl UHIYKIIMEN U TPU CONPUKOCHOBEHUH.

HaOmoneHne 3a MpOBENEHHUEM OMBITOB IO AJICKTPU3AIUM TEN TIPU CONMPUKOCHOBCHUH U
WHIYKIUEH.

HaGmronenme wm OOBSACHEHHE C ONOPOM Ha MHIAKTHYSCKHH MaTephanl B3auMOICHCTBHS
OTHOUMEHHO W PA3HOUMEHHO 3aPSKECHHBIX TETT.

OO0BsICHEHUE TIPU TIOMOIIH TT€Iarora MPUHIIKIIA TEHCTBYS SIEKTPOCKOIIA.,

OObsiCHEHHE COBMECTHO C TEAaroroM SIBICHWH JJIEKTPHU3AIMKA MPH CONMPHUKOCHOBEHHWU TEN U
WHIYKUUEH C UCIOIb30BaHNEM 3HAHUM O HOCUTEIISIX SJIEKTPUUECKUX 3apsIIOB B BELECTBE.
Pacnio3HaBaHre M OOBSCHEHHE MO CXEME COBMECTHO C TIENAroroM SIBJICHHH 3JICKTPU3AIUU
B [TIOBCEJTHEBHOM JKU3HU.

Habmonenne u 00bsCHEHHE C OTIOPOI Ha TEXHOJIOTHUECKYIO KapPTY OIMBITOB, FILTFOCTPUPYIOIIIX
3aKOH COXPAaHEHUS JICKTPUUECKOTO 3apsiia.

HaGumroieH1e OnbITOB IO MOACTHUPOBAHUIO CUIOBBIX JIMHUHN 3JICKTPHUYECKOTO OIS,
UccnepoBanue noj pyKOBOACTBOM MEAArora JEHCTBUS AIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U
JUBIEKTPUKU
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IMocTosTHHLINH
JIEKTPUYECKH
i Tok (17 4)

OneKTpUYeCKUi TOK. Yenosus
CYyuecmeosanusi  NeKmMpuUyecko20  Mmoxa.
Hcrounnkn mocTosHHOrO TOKa. JledcTBus
AIEKTPUICCKOTO TOKa (TerutoBoe,

XUMUYECKOE, MArHUTHOE). JIexmpuiecKuti
MOK 8 HCUOKOCMAX U 2A3AX.

Pabotra M MOIIHOCTH AMEKTPHYECKOTO TOKA.
3axon  [owcoyna—J/lenya. Onexmpuyeckue
yenu u  nompebumeny  INEKMPUYECKOU
9Hepeuu 8 bbimy. DiexkTpudeckas uens. Craa
TOKA. DIEKTPUIECKOE HanpsDKEHUE.
ComnpoTuBiieHHEe TMPOBOIHHMKA.  YOeavHoe
conpomuenerue gewecmea. 3akon Oma s
yagactka 1ern.  llocimemoBarenpHOE W
napajyieIbHOe COCIMHECHHUE IPOBOJHUKOB.
Kopomxoe 3amvixanue.
Zlemoucmpauuuz

1. IIpoBOAHUKYU U AUIIEKTPHUKHU.

2. MopaenupoBanue CHJIOBBIX
AIIEKTPUIECKOTO TTOJISL.

M cToYHMKY TOCTOSTHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOrO TOKA.
DIIEKTPUYECKUN TOK B )KUIKOCTH.
["a30BBIit pa3psia.

N3mepenne cuibl TOKa aMIIEPMETPOM.
W3mMepeHne 3IeKTPUYECKOrO HAIPSDKEHUS
BOJIETMETPOM.

9. Peocrtar u Mara3uH CONpOTUBIECHUII.
Jlabopamopnuie pabomot u onvinol.

1. HccnenoBanue ACHCTBUS AIEKTPUUECKOTO
TIOJIS1 Ha TIPOBOAHHUKH U AUAJICKTPUKH.

2. Co6opka u MpoBepKa paboTh
AIIEKTPUYECKOH IIeTI TIOCTOSTHHOTO TOKA.

3. H3MepeHwue U peryupoBaHUE CHIIbI TOKA.

JIMHUHA

PN B W

4. Msmepenue u peryJaupoBaHue
HaIPsOKEHUS.

5. Hccnedosanue sasucumocmu cuivl moxa,
uoywezo uepes pesucmop, om

HabGnronenue pa3nuyHbIX BHIOB ACHCTBHA 3JEKTPUUECKOTO TOKA U OOHAPYKEHHE COBMECTHO C
[IEJaroroM 3TUX BUIOB JEHCTBUS B IIOBCEIHEBHOM KU3HU.

COopka 1o cxeme U MCIBITaHWE I0f KOHTPOJIEM Ielarora 3JIeKTPUYECKON Ieu IOCTOSHHOTO
TOKa.

Habnronenue 3a neMoHCTpanyeil n3MepeHus CUIIbl TOKa aMIIEPMETPOM.

HaOmnronenue 3a neMoHCTpanyeil U3MepeHus! IMEKTPUIECKOr0 HAPSKEHUS BOJIBTMETPOM.
IIpoBeneHue n 0ObSICHEHHE IIPU MOMOIIM YYUTENS OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb
3IIEKTPUYECKOTO COIIPOTUBIIEHUS IIPOBOJHUKA OT €0 JJIMUHBI, IJIOIAJH IIONIEPEYHOrO CEUEHUS U
MaTepuaia.

HaOnronenue 3a ;eMOHCTpanye UCCIeI0BaHusI 3aBUCHMOCTHU CHJIIBI TOKA, IPOTEKAIOLIETO Yepe3
PE3UCTOP, OT COIMPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUSL HA PE3UCTOPE.

ba3oBele npenCTaBICHUS O IMpaBUIAX CIOXKEHHS HANPSOKEHUHW IPU  [OCIEN0BATEIbHOM
COCIMHEHWNH JBYX PE3HCTOPOB.

ba3oBble mpencTaBieHMs O MNpaBWIaxX AN CHJIBl TOKAa IPH NapalIeNbHOM COEAWHEHUHU
PE3UCTOPOB.

HaOnroneHne OeMOHCTpalMM MeJarora O CUTyalusX MOCIENOBAaTENbHOIO M HapayljieIbHOTO
COEIMHEHNSI TIPOBOAHHUKOB B JOMAIIIHHAX 3JIEKTPUIECKHUX CETAX.

Pemenne THUMOBBIX pacu€THBIX 3amadu B 1—2 JeiicTBUA C OMNOpPOM Ha alrOpUTM,
NpeBapUTEIbHO Pa300paHHBI COBMECTHO C MENAaroroM C HMCIOJIb30BaHHEM 3akoHa Oma u
dopmyn pacyéra 3NIEKTPUUECKOTO CONMPOTHBICHUS IMPU IOCIEAOBATEIFHOM U MapajuIeIbHOM
COEIMHEHUH ITIPOBOIHUKOB.

OmnpeneneHue ¢ ONOPOH Ha TEXHOJIOTMYECKYIO KapTy IO PYKOBOJICTBOM II€Aarora padoThl
UIEKTPUUECKOT0 TOKA, MPOTEKAIOIIET0 YePE3 PE3UCTOP.

OmnpeneneHre ¢ OMOPO Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJICTBOM I€Jarora MOITHOCTH
AEKTPUYECKOTO TOKa, BBIIEIISIEMON Ha PE3UCTOPE.
Habnronenue 3a ncciieIoBaHUEM 3aBHCUMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY OT HANpSDKEHUS Ha
HEll.

Omnpenenenre ¢ OMOpPOM HAa TEXHOJIOTMYECKYIO KapTy Moj pykoBoacTBoMm mnenarora KII/|

Harpesarels.
HaOnronenne 3a  ucciieioBaHMEM NpeoOpa3oBaHUSl JHEPrUM IPH  MOABEME  TIpy3a
3JIEKTPO/IBUTATEIIEM.

OOBsicHeHne ToCIIe pacCy X KJICHUS C IEJaroroM U COCTaBJIEHHE IIaHAa-KOHCIIEKTa YCTpoiicTBa U
NPUHLMIIA IEHCTBUS IOMALIHUX JIEKTPOHArPEeBaTEIbHBIX TPUOOPOB.

OOBsiCHEHHE TOCIE PACCY)KICHHS C IEeNaroroM M COCTABJICHHE IUIaHA-KOHCIEKTa NPHYUH
KOPOTKOT'0 3aMbIKaHUs U NPUHIMIIA JESHCTBUS IIJIABKUX IIPENOXPAHUTENEH.

Pemenne THMOBBIX pacu€THBIX 3agady B 1—2 JeiicTBHA C OMOpPOH Ha alNTOPHUTM,
NpeBapUTEIbHO Pa300paHHBI COBMECTHO C NIEIaroroM C MCIOJIb30BaHUWEM 3akoHa Jlxoynms—
Jlenna.
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CoOnpomueleHus pesucmopa U HanpsAasfNCeHus.

6. Onwvimei, demMoHcmpupyrowue
3a8UCUMOCTD INEKMPULECKO20
CONpomugIeHUuss NPOBOOHUKA OM €20 OJUHbL,
naowaou nonepeuHoz20 ceueHus u
mMamepuaina.

7. Ilposepxa npasuia CNIOJHCEHUS
HAanpAajcenu npu nocne008amenbHoM

COeOUHEHUU 08YX PEe3UCTOPOS.

8. Ilposepra npasunra 01 cuivl moxa npu
napanierbHoOM COeOUHEHUU PE3UCTNOPOS.

9. Ompeneneaue pabOTHl  IICKTPUYECKOTO
TOKa, UAYIIET0 Yepe3 pe3nucTop.
10.Onpenenenre MOIHOCTH ANEKTPHUUECKOTO
TOKa, BBIICIISIEMOIN Ha PE3UCTOPE.
11.YccnemoBanne 3aBUCHMOCTH CHJIBI TOKa,
WAYIIETO Yepe3 JaMIIOUKy, OT HAIMPSHKCHUS
Ha HeMl.

12.0Onpeodenenue KII/ nacpesamens.

Ha6J’HOI[eHI/IC BO3HUKHOBCHHS JICKTPUICCKOT'O TOKA B J KUAKOCTH.

MarHuTHble
siBJIeHuUs1 (6 1)

IloctossHapie MarauThl. BsammoneiicTBHe
MOCTOSHHBIX MAarHUTOB. Macnummuoe nore.
Mazcnumnoe none 3emau u e2o 3navenue 0Jis
ocusnu  Ha  3emae. Onwim  Opcmeoa.
Maenumnoe none 21eKmMpuUYecKo20 MoKa.
Ilpumenenue 21eKMpoMaAcHUMO8 8 MexHuKe.
eticmsue macHUMHO20 NOJISL HA NPOBOOHUK C
moxom. Dnexmpoosuzcamenb NOCHOSHHOZO
moxa. Hcnonvzoeanue snexmpoosucamencii 6
MEeXHUYecKux ycmpoucmeax u Ha
mpaucnopme.

/Iemoucmpauuuz

1. BzanMopeicTBre NOCTOSHHBIX MAarHUTOB.
2. MoaenupoBaHue HEBO3MOXHOCTH
pasmeneHus OJF0COB MarHuTa.

3. MogenupoBaHWE  MAarHUTHBIX
IMOCTOSIHHBIX MarHUTOB.

4. OmsIT Opcrena.

oJIel

UccnepoBanue moa pyKOBOACTBOM MEAArora MAarHUTHOIO B3aUMOJEUCTBHSI IMOCTOSIHHBIX
MarHuTOB.

N3yyeHue ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy MOJA PYKOBOACTBOM I€1arora MarHUTHOTO
TOJISI IOCTOSIHHBIX MAarHUTOB IIPY UX OOBEIMHEHUN U Pa3JIeIICHUH.

HaGuroieHue 3a mpoBeIcHUEM OIBITOB 10 BU3YaIM3AIMU T0JIsl TIOCTOSIHHBIX MarHUTOB.
N3ydenue noxa pyKoBOJCTBOM I€/arora siBJIEHUs] HAMarHWYMBaHUs BEILIECTBA.

UccnepoBanne COBMECTHO C MEAAroroM JEUCTBUSA HIIEKTPUUECKOIO TOKA HAa MAarHUTHYIO
CTpPEIIKY.

HaGmronenue 3a  MPOBEJACHMEM  OIBITOB,  JICMOHCTPUPYIOIIUX  3aBUCHMOCTD
B3aUMOJICUCTBHS KAaTYIIKU C TOKOM M MarHuTa OT CUJIbl U HAIIPaBJIEHUS TOKA B KaTYLIKE.
AHanu3 Mpu MOMOIIM Tearora CUTyalllid MPaKTHYECKOTO MPUMEHEHHUS JIEKTPOMArHuToB (B
OBITOBBIX TEXHHMYECKUX YCTPOUCTBAX, IPOMBIIIICHHOCTH, MEUIIMHE).

N3yueHne c omnopoll Ha TEXHOJOTHYECKYIO KapTy I0Ji PYKOBOJCTBOM IeJarora JIeuCTBUS
MAarHUTHOTO NOJI HA IPOBOJHUK C TOKOM.

N3yuenue c onopoit Ha AUAAKTUUECKUA MaTepHUall IEUCTBUS AIEKTPOABUTATETIS.

N3mepenne coBMecTHO ¢ negarorom KITJ[ anexTpoaBuraTeslbHON yCTAaHOBKH.

bazoBele mpencTaBieHHs O Pa3MYHBIX NPUMEHEHHWSX JJIEKTPOJBUTATENEH (TpPaHCIOpT,
OBITOBBIC YCTPONCTBA H JP.).

CHJIBI
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5. MarHutHoe noje Toka. DJIEKTPOMarHmr.
6. JleiicTBHe MarduTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM.

7. DIeKTpOIBUTATENb MTOCTOSHHOTO TOKA.
Jlabopamopnuie pabomost u onvimol.

1. HUccnenoBanue MarHuTHOTO
B3aMMO/ICWCTBHUS TIOCTOSTHHBIX MarHUTOB.

2. U3y4eHne MarHWTHOTO TMOJISI TIOCTOSIHHBIX
MarHMuTOB TNPU HUX  OOBCIUHCHUH U
pasaeneHun.

3. UccnenoBanue NEUCTBUS DIEKTPUUECKOTO
TOKAa Ha MAaTHUTHYO CTPEJIKY.

4. OnsITbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD
CHJIBI B3aWMOJICHUCTBUS KaTYIIKA C TOKOM H
MarHuTa OT CHJIbI TOKa ¥ HaIlpaBJICHUS TOKA B
KaTyIIIKe.

5. UsydeHne neWCTBUS MarHUTHOTO TIOJS HA
MIPOBOJIHUK C TOKOM.

6. Koncmpyuposanue u usyuenue pabomoi
neKmpoogueameris.

7. Usmepenne KIIJ| anexTponBurarensHON
YCTaHOBKH.
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JIeKTPOMATHH
THasA
HHAYKOHA (4 1)

Onvimol Dapades. Aenenue
anexmpomacHumuon  unoykyuu.  Ipasuno
Jlenya. Onexmpoeenepamop. Cnocobwi
noJy4eHus NeKMPU4ecKoll 9HepauuU.
ONEKTPOCTaHIIMM  HAa  BO300HOBIIIEMBIX
MCTOYHHUKAX YHEPTHH.

Zlemoucmpauuuz

1. HUccnenoBanue SIBJICHUS
3NEKTPOMArHUTHON MHYKIIHH.

2. Omnsiter ®apages.

3. 3aBHCHMOCTb HaIpaBJIeHUS
WHAYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

4. DnekTporeHepaTop NOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomost u onvimol.

1. OObITBI 1O  HUCCIEAOBAHUIO  SIBIICHUSA
AIIEKTPOMArHUTHOM AHAYKINAU:
HCCIIEIOBAHNE W3MEHEHUW 3HA4YeHus1 U

HalpaBJCHUA MHAYKIITMOHHOT'O TOKA.

HpOBC,I[CHI/IC COBMCCTHO C II€OAroromM OIIBITOB IIO UCCICIOBAHUIO SABJICHUS 3J'IeKTpOMaI‘HHTHOﬁ
WHAYKIUA: UCCIICAOBAHUC W3MCHCHUI 3HAUYCHUS U HaIlpaBJICHUA MHAYKIIMOHHOTO TOKa

Pe3epBHoe Bpems (3 u)

9 KJIACC (102 v)

TemaTuueckuii | OcHOBHOe cojlep:KaHue OcHoBHbIE BU/IBI NeATeTbHOCTH yJamuxcst
0JI0K, TeMa (Ha ypoBHe YUeOHBIX el cTBHI)
Paznen 8. Mexannueckue siBjeHus (40 u)
Mexanuueckoe | MexaHunueckoe IBIKeHHE. MarepuanbHas | AHAJIN3 C IOMOILBIO Iearora u 00CyXIeHHE Pa3InYHbIX IPUMEPOB MEXaHUIECKOTO JBIKEHHS.
JABUKEHUE tTouka. Cucrema orcuéra. OTHOCUTENHLHOCTD | OOCYKIEHNE COBMECTHO C TIEJaroroM TPaHuI] MPUMEHUMOCTH MOJETH «MaTepraibHas TOYKay.
M CMOCO0bI €ero | MEXaHWYECKOro JABIXKEeHMs. PaBHomepHoe | Omnmcanue nociie 00CYXIeHHS C MeJaroroM MEXaHHUeCKOTO JIBIKEHHS Pa3IMYHBIMH CIIOCOOaMH
onucanusi (10 | mpsiMonIMHENHHOE IBKeHHe. | (YypaBHEHHUE, Ta0nnIa, rpaduk).
q) Hepasnomepnoe npsamMoaunelinoe | AHaIM3 TOA PYKOBOJACTBOM I€Jarora >KU3HEHHBIX CHTYyallMil, B KOTOPBIX MPOSBISETCS
ogudicenue. CpemHss U  MEHOGeHHAs | OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBIKCHHSI.
ckopocmby  mena  npu  HepasHomepnom | HaOmroneHne MeXaHH4eCKOro JBMKEHHS Tejla OTHOCUTENIFHO Pa3HBIX TEJ OTCUETA.
08UIICEHUU. CpaBHeHHE TyTel M TPAeKTOPUH [BWKEHHS C ONOPOH Ha TEXHOJOTHYECKYIO KapTy I0A
Yckopenue. Pasnoyckopennoe | pyKoBOJCTBOM I€Iarora 0JJHOTO M TOTO K€ TeJla OTHOCHTEIBHO Pa3HbIX TNl OTCUETA.
npamonunetinoe  ogudcenue. CBOOOTHOE | AHAIM3 C TOMOIIBIO TIefarora TekcTa l'amwiess 00 OTHOCUTEIBHOCTH ABM)KCHUS; BBITIOTHEHUE

naneHue. Onvimot I anunes.

Pasnomeprnoe 0sudicenue no oxpyxcnocmu.

3aJlaHui 10 TEKCTY (CMBICIIOBOE YTEHHE).
IIpocreiimue BeAuCICHUS 0 00pasiy CpeaHed CKOPOCTH CKONBXKEHUS OpyCcKa WIIA JBIKEHUS
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Ilepuoo u wacmoma odopawenus. Jluneiinas

u yenosas cKoOpocmu.
Llenmpocmpemumenvroe yckopeHue.
JHemoncmpavyuu

1. HaGmroneHue MexaHU4eCKOro JBUKCHUS
TeJa OTHOCUTENHHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHe TIyTeli W  TpaeKTOpUi
JIBUKCHHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEIILHO Pa3HbIX TEN OTCUETA.

3. U3mepeHne CKOPOCTH U YCKOpPEHUS
MPSIMOJIMHEWHOTO JIBUKCHHSL.
4. UccnenoBanue
PaBHOYCKOPEHHOTO JIBM)KCHUSI.
5. Habmromenne  mBWKEHUS
OKPYKHOCTH.

6. HaGOmronenue MexaHMYECKUX SBJIEHUH,
MPOUCXOMSMNX B CHUCTeMe  OTcYéTa
«Tenexka» npu €€ paBHOMEPHOM U
YCKOPEHHOM  JIBIDKCHUU  OTHOCHUTEIILHO
KaOuHeTa (hPU3HUKH.

Jlabopamopnuie pabomot u onvinol.

1. Koncmpyuposamnue mpaxma 015 paszeona
U OanbHelue20 pAaABHOMEPHO20 OBUICEHUS
WapuKa Ui meaedstcKu.

2. Omnpenenenue cpenHen CKOPOCTH
CKOJNIbKEHUST  Opycka  WIM  JBHUKCHUS
[IapyKa 1o HAKJIOHHOW TUIOCKOCTH.

3. OnpeneneHue yCKOpEHHUs Tena MpHU
PaBHOYCKOPEHHOM JIBUKCHHUU 1o
HAKJIOHHOM TIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH TIYTH OT
BPEMEHH NPU PABHOYCKOPSHHOM JBHKCHUU
0e3 HauaIbHON CKOPOCTH.

5. Ilposepxa  eunome3svl:  ecau  npu
PABHOYCKOPEHHOM o8udiCeHUU be3
HAuaubHOU CKOPOCMU NYMU OMHOCAMCS KAK
pao HeYemHbIx yucer, mo
coomeemcmeyouue NPOMENHCYMKU

IMPpU3HAKOB

TCIa 110

HIApPUKa M0 HAKJIIOHHOM IJIOCKOCTH.

AHanu3 UM OOCYXJCHHE C OINOPOM Ha TEXHOJOIMYSCKYHO) KapTy TOJI PYKOBOJCTBOM Ieiarora
CITOCO00B PHOIIKEHHOTO OTIPE/ICTICHIS MTHOBEHHOH CKOPOCTH.

Omnpenenenne mocae pacCyKIACHHUS C TEearoroM Mo cxeéMe CKOPOCTH PaBHOMEPHOTO JBIKEHHS
(1Iapuika B )KUAKOCTH, MOJCITHU 3JCKTPUUSCKOTO aBTOMOOWIIS H T. 11.).

Omnpenenenne COBMECTHO C MEAAroroM MyTH, IPOHIEHHOTO 32 TaHHBIM IIPOMEXYTOK BPEMEHH, 1
CKOPOCTH TeJa Mo TpaduKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO IBIKEHHS OT BPEMEHH.
HavaneHble mpencTaBieHWE O TNPUHIMIIAX JACHCTBUS NPHOOPOB, H3MEPSIONUX CKOPOCTh
(cimmomeTpoB).

IIpocreiiiiie BBIYMCICHUS TIO
NPSMOJIMHEHHOM JBUKCHUH TENa.
OmpeneneHre COBMECTHO C IEJAaroroM MPOWIEHHOTO MyTH U YCKOPEHMs JBIKEHUS Tella II0
rpaduKy 3aBHCHMOCTH CKOPOCTH pPaBHOYCKOPEHHOTO NPSIMOJHMHEHHOTO MBIDKEHHUS Teia OT
BPEMEHH.

OrmpeneneHre ¢ MOMOIIBIO TEAarora yCKOPEHUs Tejla MPH PaBHOYCKOPECHHOM JBIKEHUU IO
HaKJIOHHOM MIIOCKOCTH.

Wzmepenne o cxeMe mocie pacCyKISHHS ¢ TeIaroroM Meprosia U 9acTOThl OOpaIIeHus Tea 1o
OKPY>KHOCTH.

OrmpeneneHre HaXOXKICHUS TOJ, PYKOBOJICTBOM II€arora CKOPOCTH PAaBHOMEPHOTO IBMKCHHS
T€Ja IO OKPY>KHOCTH.

Pemenue THMOBBIX pacu€THBIX 3a7a4 B 1—2 JAEUCTBHSI C OMOPON HA AITOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIi COBMECTHO C IIEJaroroM Ha OMNpPEIC/ICHUE KUHEMAaTUYCCKUX XapaKTEPUCTHUK
MEXaHUYECKOTO IBIXKECHUSI PA3IIMYHBIX BUIOB.

PacrioznaBanne ¥ TpUONMKEHHOE OMUCAHWE MO O0pasily mocie OOCYXIeHHS C TIeIaroroM
pa3IMYHBIX BHUJIOB MEXAHMYECKOT'O NIBIDKCHUS B IPUPOJIC U TEXHUKE (Ha mpuMepax CBOOOIHO
MaJIaroIIUX TEJ, IBUKCHHUS )KMBOTHBIX, HEOCCHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U JP.).

o0pa3iy MmyTH W CKOPOCTH TIpH PaBHOYCKOPEHHOM
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epemMenU 00UHAKOBYL.

B3anmopeiicTB
ue 1eg (20 u)

IlepBbiit 3akoH Herorona. Bropoil 3akoH
Hprorona. Tperuit 3akoH  HeroToHa.
Ipunyun cynepnosuyuu cui.

Cuna ymnpyeocmu. 3axon Iyxa. Cuna
MpeHus. CUNa MpeHusi CKONbICeHUs, CUId
MpeHUss NOKos, Opyaue 8UO0bl MpPeHUs.

Cuna TSDKECTH ¥ 3aKOH BCEMHPHOTO
TATOTCHUSI. Yckopenune cBOOOHOTO
nafeHud. JleuoiceHue  nianem — 80Kpye
Connya (MC). Ilepsas  rocmuueckas
ckopocms. Hegecomocmu u nepezpyski.
PaBHOBecue MaTepUaIbHON TOYKH.
Abcontomno meépooe meno. Pasnosecue
meépooco mena ¢ 3aKpenyiéHHOU OCbio

epawenus.  MomeHT  cunbl.  [Jenmp
mAMCecmu.
Hemoncmpayuu

1. 3aBUCHUMOCTBH YCKOpPEHHS Tela OT MaccChl
TeJa U IEUCTBYIOLIEH HA HETO CUIIBIL.
2. Habmomenne paBeHCTBA  CHII
B3aNMOJICHCTBHUU TeJl.

3. V3MeHeHue Beca Tena MPH YCKOPEHHOM
JBIDKECHUH.

JlaGopaTopHbie paGoThI U ONBITHI.

1. UccnenmoBanne  3aBUCUMOCTH  CHJIBI
TPEHUS CKOJIBKEHUS OT CHIJIbI HOPMAJIBHOTO
JaBJICHUSL.

2. Onpenenenue KodQQUIMEHTA TpPEHHS
CKOJIB)KEHHUSL.

3. OmpeneneHue KECTKOCTH MPY>KUHBI.

npu

Habnionenne u oOCyXIeHHE COBMECTHO C TMEJAaroroM ONBITOB C JBW)KGHHEM Tella IpH
YMEHBUICHUH BIMSHUSA APYTHUX TEJ, IPEIATCTBYIOINX JBIKEHHIO.

AHanu3 1o cxeMe Iocje PacCyXIEHHs C MefaroroM Tekcra ['amuies: ¢ onucaHueM MBICICHHOT O
9KCIEPUMEHTa, OOOCHOBBIBAIOIICTO 3aKOH WHEPIMHU; BBHIOJHEHHE 3aJaHui 10 TEKCTy
(CMBICIIOBOE UTCHHE).

OO6cyxzaeHue 10J PYKOBOJACTBOM II€Aarora BO3MOKHOCTH BBIIIOJHEHUS 3aKOHA HHEPLHH
B Pa3JIMYHBIX CUCTEMaX OTCUETA.

Habmronenue u o6cyxkaeHrue COBMECTHO € TIEJarOrOM MEXaHUYECKUX SABJICHUH, MPOUCXOISIINX B
cucreme orcuéra «Tenexka» mpu €€ paBHO-MEPHOM U YCKOPEHHOM JABHMXEHUH OTHOCHTEIBHO
KabwmHeTa (DU3UKH.

JeiicTBUs ¢ BEKTOpaMU CHUJI: BBIITOJHEHHUE 33JJaHUI 110 CIIOKEHHUIO ¥ BHIYUTAHUIO BEKTOPOB.
Habnronenmne 3a mpoBeneHHEM OIBITOB, JEMOHCTPHPYIOIINX 3aBHCUMOCTh YCKOPEHHSI Tela OT
MIPUIIOKEHHON K HEMY CHJIBI M MacChl TeJa.

AHanmu3 u OOBSICHEHHE C OMOpOi Ha TEXHOJOTHMYECKYI0 KapTy IO PYKOBOACTBOM IieJarora
SIBIIGHUH C UCIIOJIb30BaHHEM BTOPOTo 3akoHa HeloToHa.

Pemienre THNOBBIX pacu€THBIX 3a71a4 B 1—2 AeWCTBUS ¢ ONMOPOU HA aITOPUTM, IPEIBAPUTEIBHO
pa3o0paHHbIl COBMECTHO C MEAArOoroM € MCIIOIb30BAaHUEM BTOPOro 3akoHa HeioToHa u mpasmia
CJIOKEHHUS CHUIL

OmnpeneneHne COBMECTHO C IIENArOroM KECTKOCTH MPY>KUHBIL.

AHanmu3 cuUTyaluii ¢ Omopoll Ha TEXHOJOTMYECKYH) KapTy IOJ PYKOBOJACTBOM II€arora, B
KOTOPBIX HAOMIOAAOTCs ynpyrue aedopmanuu, ¥ UX OOBSICHEHHE C HMCIOJIb30BAHMEM 3aKOHA
I'yka.

Pemenue TMIIOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUS € OMOPOM HA aNrOpUTM, MIPEaBapUTEIHHO
pa3o0paHHbBIl COBMECTHO C TIEIaroroM C MCIOJIb30BaHUeM 3akoHa ['yka.

HccnenoBanue mpu IMOMOIIM TEJarora 3aBHCHUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHUJIBI
HOpMaJIbHOTO JaBiieHuss. COBMeCTHOE 00CyKA€HUE PE3YJIbTATOB UCCIIEOBAHMS.

Omnpenenenue MoJ KOHTPOJIEM IE€Aarora € ONOPOH Ha KOHCHEKT KOd(QQHUUEHTa TPEeHHs
CKOJIBXKCHUS.

W3mepenne ¢ MOMOIIBIO NIeJarora CUilbl TPEHUS TOKOS.

Pemenue TMIIOBBIX pacu€THBIX 3a7ad B 1—2 NIEHCTBUS € OMOPOM HA ajJrOpUTM, MPEaBapUTEIHHO
pa3o0paHHBIl COBMECTHO C TIENAaroroM ¢ WCIOJNB30BaHUEM (QOPMYIBI Ui CHIIBI TPEHUS
CKOJIBXKCHUS.

AHanM3 1o cxeme IMocje paccy)kKJIeHUs Meaarora o ABUKEHUH TeJl TOJIBKO MOJ IEHCTBUEM CHIIBI
TAKECTH — cBOOOTHOTO MaJCHUS.
OO0psacHeHue 1oj PyKOBOJCTBOM I€[arora HE3aBUCUMOCTH YCKOPEHHS CBOOOJHOTO MAJCHHUS OT
Macchl Tela.

OneHka COBMECTHO C MEJAroroM BEJIWYMHBI CWJIBl TATOTEHUs, NEHCTBYIOIIEH MEXIY IBYMS
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Tenamu (I pa3HBIX Macc).

AHanu3 ¢ Oropoil Ha MUAAKTHYSCKUN MaTepHall IBUXKCHHSI HEOCCHBIX TEJ MOJ ACHCTBUEM CHIIBI
TATOTEHUS (C UCTIOH30BAHNEM JOTIOTHUTEIHHBIX HCTOYHIKOB HH()OPMAIINH).

Pemrenne THMOBBIX pacuETHRIX 3a7a4 B 1—2 MEWCTBHS C OMMOPOI HA aNTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TEAAroroM C KCIIOJIb30BAaHUEM 3aKOHAa BCEMHUPHOTO TATOTEHUS H
(hopMyITBI IUTST pacd€Ta CHITBI TSDKECTH.

HabGmonenne m oOCyxJeHHE C TOMOIIBIO TeJarora OIBITOB 110 W3MEHEHHWIO Beca Tela
MIPU YCKOPEHHOM JIBHKCHUMU.

AHanu3 ¢ MOMOIIBIO Mearora yCaoBUil BO3HUKHOBEHUS HEBECOMOCTH U MEPErPy3KH.

Pemrenne THMOBBIX pacdéTHBIX 3a1a4 B 1—2 MEWCTBHS C OMMOPOI HA alNTOPHUTM, MPEIBAPUTEITHHO
pa3o0paHHBIN COBMECTHO C IEJaroroM Ha ONpeIeiCHUE Beca Tejla B Pa3IMUHBIX YCIOBUSX.
AHanu3 ¢ Onopoi Ha TEXHOJIOTMYECKYIO0 KapTy MOJA PYKOBOACTBOM IeAarora Cui, AEHCTBYIOIIHUX
Ha TeIlo, MOKOAIIEecs Ha OTope.

OmnpeneneHune ¢ MOMOIMIBIO MTeAarora IMeHTpa TSHKECTH PA3INYHBIX TE.

3aKO0HDI
COXpaHeHHUsI
(10 v)

Wmnynec Tena. M3menenue umnynvca.
HUmnynoe  cunvi.  3aKOH — COXpaHEHUs
ummyisca. PeaktuHoe nemxkenne (MC).
Mexannyeckas paboTa W MOIITHOCTb.
Pabora cui TsDKeCTH, ynpyeocmu, mpeHust.
Cea3b sHepeuu u pabomul. lloTeHnIMambHAs
SHEpTUs Tea, MOJHSTOTO Hax
MOBEPXHOCThIO  3eMiu. [lomenyuanvnas
aHepeus cocamot npysicunsl. Kunernueckas
sHeprua. Teopema o0  KuHemuueckou
9Hepeuu. 3aKOH COXPAHEHUS MEXaHMYECKOM
SHEPTHUH.
Hemoncmpayuu

1. Ilepenaua
B3aMMOJICHUCTBHUH TeJl.
2. IlpeobpazoBanus
B3aUMOJICHCTBUH TEJl.
3. CoxpaHeHHE HMITYJIbca TPU HEYIPYTroM
B3auUMOJICHICTBUU.

4. CoxpaHeHHE MMITyJbca MPHU aOCOITIOTHO
YOPYIOM B3aUMOJICUCTBHM.

5. Habnro/ieHre peakTHBHOTO JBHIKCHHSI.

6. CoxpaHeHHE MEXaHMYECKOH SHepruu
py CBOOOZAHOM Ma/ICHHUH.

UMITyJIbCa npu

SHEPTrUuu npu

Habmronenne u oOcykIeHHE € TMOMOINBIO TEAarora OMNBITOB, JEMOHCTPHUPYIOMIMX Iepenady
HMITyJbCa TIPU B3aMMOJICHCTBUHU TEJl, 3aKOH COXPaHEHHS WMITYJbCa MPU aOCOJIIOTHO YIIPYTOM H
HEYIPYrOM B3aUMOJECUCTBUU TEI.

Habnronenne neMoHCTpanuy mefarora CHUTyaldd B OKPYXKAroOWIEH >KM3HH C HCIIONB30BAHUEM
3aKOHA COXpaHEHUs UMITYJIbCa.

Pacno3naBanue ¢ onopoil Ha TEXHOJOTMYECKYHO0 KapTy MOJ PYKOBOJACTBOM IeAarora siBICHUS
PeaKkTUBHOTO OBMXEHUS B ipupoje u Texanke (MC — Ouomorus).

[IpuMmeHeHne COBMECTHO € MEAAroroM 3aKOHa COXPAaHEHUS UMITyJbca JUIs pacuéra pe3yjbTaToB
B3aMIMOZICMCTBUSA TeNl (Ha MpUMepax HEYNpyroro B3aWMOJEHCTBUS, YIPYToro IEHTPATBHOTO
B3aMIMO-/ICHCTBUS IBYX OJIMHAKOBBIX TEJl, OJHO M3 KOTOPHIX HETIOA-BUXKHO).

Pemenne THIOBBIX pacu€THBIX 3a7a4 B 2—3 JACUCTBHS C OMOPON HA AITOPUTM, MPEIBAPUTEIHHO
pa3o0paHHbBIl COBMECTHO € TIEIarOroM C MCIOJIb30BaHHEM 3aKOHA COXPaHEHUS UMITYJIbCA.
Onpenenenne ¢ OMOPOi Ha NUIAAKTUYECKHN MaTephall pabOThl CHIIBI YIIPYTOCTH TPH MOABEME
rpy3a C UCIIOJIb30BAaHUEM HEITOIBIYKHOTO U TIOJABMKHOTO OJIOKOB.

H3mepeHne COBMECTHO € MEAAroroM MOIIHOCTH.

Wsmepenne ¢ moMmomplo Mefarora MOTEHIIMAIBHOW SHEPTrUU  YIpYyro nedOpMUPOBAHHON
MPY>KUHBI.

N3mepeHne COBMECTHO € MEAaroroM KMHETHYECKOM 3HEPTUH Teja Mo JJIMHE TOPMO3HOTO ITyTH.
HaGuoienue 3a skcriepiMeHTaNbHBIM CPAaBHEHNEM M3MEHEHUS MOTEHIIHAIbHON M KHHETHYEeCKOU
SHEPTHil Tena Mpy JBMKEHNUHU 110 HaKJIOHHOW TNIOCKOCTH.

HaGmonenne 3a sKCiepuMEHTaIBHONW MPOBEPKOW 3aKOHA COXPaHEHHUS MEXaHWYECKOH >HEpruu
[IPY CBOOOIHOM I1a/ICHHUH.

[IpumeHeHne Ha HaYaIbHOM YPOBHE, C ONIOPOH Ha TUAAKTUYECKUN MaTepuall 3aKOHa COXPAHEHUs
MEXaHMYECKOW SHEPTHHM I pacu€Ta MOTEHUMAIBHON U KHHETHYECKOM SHEprui Tena.
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7. CoxpaHeHHUE MEXaHUYECKOM »HEpruu
Opyd JBIDKEHHHM Tela TMoJ JCHCTBHEM
TPy KHHEI.

Jlabopamopusie padbomul u onvimul.

1. Omnpenenenue pabOTHI CUITBI TPEHUS MIPU
paBHOMEpPHOM  JIBIDKEHHH  Tela [0
TOPU30HTAJILHON MOBEPXHOCTH.

2. Omnpenenenue pabOThl CHIIBI YNIPYTOCTH
npu mnoabéMe TIpy3a C UCHOJIb30BaHUEM
HEMOIBUKHOTO M TTOABIKHOTO OJIOKOB.

3. M3yueHue 3aK0HA COXpaHEHUs SHEPTUU.

Pemienue TUIOBBIX pacuéTHBIX 3a7a4 B 1—2 AeWCTBUS C OMOPON HA aNTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TENAaroroM C KCTOJNb30BAaHHEM 3aKOHA COXPAaHEHHsS MEeXaHHMYeCKOH
SHEPTHH.

Pa3znen 9. Mexannueckue KoJjie0aHusi ¥ BOJHbI (15 1)
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MexanndyecKue
koyieoanusa (7

)

KonebarensHoe  asmwkenne. (OCHOBHBIE
XapaKTePUCTUKH  KOJEeOaHWil:  MepHo,
4acToTa, aMIUIUTyAa. Mamemamuueckuti u
npyycuHuslll.  masmuuky.  Ilpespaujenue
IHEpeUuU npu KoaedameabHOM OBUICCHULL.
3aryxatomue KonebaHWA. BBIHYXIEeHHBIC
Kosiebanus. Pe3onanc.

,Zlemoucmpauuuz

1. Habmromenue kojaebaHMi Ten 1O
JENCTBHEM  CWJIBI  TSDKECTH M CHJIBI
YIPYTOCTH.

2. HaGmronenue xoneOaHMid Tpy3a Ha HUTU
Y Ha TIPYy>KUHE.

3. Habmronenve BBIHYKICHHBIX KoJeOaHU
U pE30HaHCA.

Jlabopamopnsie padomut u onvimot.

1. Onpenenenue dYacToThl U HEpUOJA
KoJIeOaHUI MAaTEeMaTHYECKOTO MasTHUKA.

2. OmpeneneHue 4YacTOThl W TEepUOja
KoJe0aHW TPYKHHHOTO MasTHUKA (WIn
3EKTPOHHASI IEMOHCTPAIIH).

3. HccnenoBaHue 3aBUCHUMOCTH IEpUOA
KoJIeOaHUH MOABEIIEHHOTO K HUTH I'py3a OT
JUINHBI HATH.

4. UccrnenoBanue 3aBUCHMOCTH II€pHOJA
KoJIeOaHU TPY)KUHHOTO MasTHUKa OT

Macchl rpysa (nmu 3JIEKTPOHHAS
JIEMOHCTPAIIHS).
5. IlpoBepka HE3aBHUCHUMOCTH  MEpHUOJA

KoJieOaHuil rpy3a, MOABELIEHHOIO K HUTH,
OT Macchl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTb nepuoaa KonebaHui
MPYKMHHOTO MasTHHKAa OT MAacchl rpy3a u
XKECTKOCTH NPY>KUHBI.

7. V3Mepenue yCKOpeHHS  CBOOOJHOTO
najgeHus (v 3JIEKTPOHHAS
JIEMOHCTPAIIHS).

HabOmonenne koneOaHWii 1O AEWCTBUEM CHII TSDKECTH W YOPYTOCTH W OOHApyXCHHE MpH
MTOMOIIY MeAarora NoJO0OHbBIX KoJeOaHul B OKPYKaIOIIeM MHpE.

AHanu3 COBMECTHO C TEAaroroM KojieOaHWi Tpy3a Ha HUTH M Ha mpyxuHe. OmnpenerneHue mo
ANTOPUTMY YaCTOTHI KoJieOaHUI MaTeMaTHIECKOTO U MPY>KHHHOTO MasgTHUKOB.

Habnronenue n 00bscHEHNE ¢ TOMOUIBIO MEArora sIBIICHUS Pe30HaHCa.

HccenenoBanme ¢ omopoii Ha alTOPUTM, TIPEIBAPUTEIIEHO pa300paHHBI COBMECTHO C TIEAAroroM,
3aBHCHMOCTH MIEPHOa KOIeOaHMiA MTOIBEIIEHHOTO K HUTH TPy3a OT JTMHBI HUTH.

[IpoBepka ¢ omopoil Ha TEXHOJOTMYECKYIO KapTy MOJA PYKOBOJCTBOM I€farora HeE3aBUCUMOCTH
nepuoja KoiebaHui rpysa, HOJABEIICHHOTO K JIGHTE, OT MacChl rpy3a.

HabOmonenne u oOcyxaeHwe IOA PYKOBOACTBOM II€arora OIBITOB, JIEMOHCTPHUPYIOIIHX
3aBUCHUMOCTh I€puoJia KojJeOaHWH NPYKUHHOTO MAasTHHKAa OT Macchl rpy3a M KECTKOCTH
NPY>KUHEIL.

[IpuMmeHeHre ¢ MOMOMIBIO TIEarora MaTreMaTHYeCKOTO W MPY)KHHHOTO MasTHHUKOB B Ka4e€CTBE
MOJIeTIeH [T OTICaHus KOJIeOaHUH B OKPYIKaIOIIeM MHUpE.

Pemrenue THIOBBIX pacuéTHBIX 3a7a4 B 1—2 JAEUCTBHS C OMOPON HA AITOPUTM, MPEIBAPUTEIHHO
pa3oOpaHHBIII COBMECTHO C TIEaroroM, CBS3aHHBIX C BBIYMCIEHHEM WA OICHKOW YacCTOTHI
(mepnona) xkonebaHuit
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MexaHu4deckue
BOJHBI. 3BYK
8 4)

BOJIHBI. CBoiicTBa
MEXaHUYeCKUX BOJNH. [IpodoavHble U
nonepeynvie GOAHLL. J{MUHA  GOAHBLI U
cKopocmb eé PAcCnpocmpanetusl.
Mexanuueckue 6onnbl 6 MeEPOOM mere,
ceticmuyeckue goanvl (MC).

3ByK. [ pomkocmsb 38yKa u 8bicoma MOHA.

Mexannyeckue

Ompaoicenue  36yka.  Hugpazeyx  u
VILMPA38YK.
Zlemoucmpauuuz

1. Pacmpoctpanenue
MOTIEPEYHBIX BOJIH.
2. HaGmronenue

3BYKa OT YacCTOTBHI.
3. AxycTHyecKuil pe3oHaHC.

MMPOAOJIbHBIX nu

3aBUCUMOCTHU BBICOTBI

OOHapyXeHHE U aHAJTU3 C IIOMOIIIO TIEIarora BOJTHOBBIX SBJICHUH B OKPYKAIOIIEM MHUPE.
HaGuroienue COBMECTHO € TIEIaroroM paclpoCTpaHEHHUS MPOJIOJIBHBIX W MONEPEYHBIX BOJH (HA
MOJIeTN) ¥ OOHapy>KEHUE aHAJIOTHYHBIX BUIOB BOJH B MMPUPO/E (3BYK, BOISHBIE BOITHBI).
Brruncnenne B 1—2 nelcTBHA C OMOpPOW Ha alTOPUTM, NPEIBAPUTEIBHO pa3oO0paHHBIN
COBMECTHO C TIE/IarOroM JJTUHBI BOJIHBI U CKOPOCTH PACIPOCTPAHEHUS 3BYKOBBIX BOJIH.
Habmonenne 3a SKCIepUMEHTAIBHBIM OIPEIEICHHEM TPAaHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KoJeOaHuil.

HaOuroienne 3aBUCMMOCTH  BBICOTHI 3BYKa OT YacTOTHl (B TOM 4YHUCIIE C UCIOJIb30BAaHHEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

Habmonenne u 00bsICHEHHE C TIOMOIIBIO TIelarora SBJICHHS aKyCTHIEeCKOTO pe30-HaHCa.

UreHre COBMECTHO C TMENaroroM OPUTMHAIBHOTO TEKCTa, TOCBAMIEHHOTO HCIIOJIB30BaHUIO 3BYKa
(wm  ynpTpa3Byka) B TEXHHKE (DXOJIOKAIMS, YJIbTPa3BYK B MEAMIIMHE U JIP.); BBIMOJHECHUE
3aJlaHui 10 TEKCTY (CMBICIIOBOE YTEHHE)

Paznen 10. DyiekTpOMATrHUTHOE 10JIE M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

JJIeKTPOMArHu
THOe 1oJie

U 3JIeKTPOMAarH
UTHBbIE BOJIHBI
8 4)

DIIEKTPOMAarHuTHOE oJie.
OnekTpoMarauTHele  BonHBL — Ceolicmea
9NIEKMPOMACHUTNHBIX BOJIH. Llxana

INIEKMPOMACHUMHBIX 6OJIH. Hcnonvzosanue
INIEKMPOMACHUMHBIX  60JIH 01 comoesoll
C653U.

OneKTpoMarHuTHas pupoaa CBeTA.
Ckopocts cBeTa. BonHOBBIE CBOMCTBa
CBeETa.

/Iemoucmpauuuz

1. CpoiicTBa AJIIEKTPOMArHUTHBIX BOJIH.

2. BonHOBbIE CBOMCTBA CBETA.
Jlabopamopnusie pabomol u onvinol.

1. M3ydeHue CBOMCTB 31EKTPOMATHUTHBIX
BOJIH C TIOMOIIBI0 MOOWJIBHOTO Tele(oHa

IlocTpoeHrne  HpPOCTBIX  pPacCyKIEHUH Ha  OCHOBE  MOJATOTOBJICHHBIX
000CHOBBIBAIOIIAX B3aUMOCBA3H YIEKTPUIECKOTO U MATHUTHOTO TIOJIEH.
Habnronenne 3a KCreprMEHTAIbHBIM H3YYCHHEM CBONCTB JJIEKTPOMAarHUTHBIX BOJH (B TOM
YHCIIe C TIOMOIIHI0 MOOMIIEHOTO TenedoHa).

AHanu3 ¢ MOMOLLBIO MEJarora peHTreHOBCKUX CHUMKOB YEJIOBEYECKOTO OPraHu3Ma.

AHanu3 COBMECTHO C TI€JJarOrOM TEKCTOB, OMMCHIBAIOIIMX IPOSBICHUS 3JIEKTPOMATrHUTHOTO
W3IY4EHUS B IPUPO/IC: )KUBbIE OPTaHU3MBbI, U3TYUCeHUS HEOECHBIX Tell (CMBICIIOBOE YTCHHUE).
Pacno3naBanue u aHanM3 pa3IUYHBIX NPUMEHEHUH SJIEKTPOMArHUTHBIX BOJH B TEXHHUKE C
OIIOPOM HAa TEXHOJOTHYECKYHO KAPTY 0], PyKOBOJICTBOM II€[arora.

Pemrenne THIOBBIX pacuéTHBIX 3a7a4 B 1—2 JAEUCTBHS C OMOPON HA AITOPUTM, MPEIBAPUTEIHHO
pa3oOpaHHBIi COBMECTHO C TM€aroroM C WCIOJIb30BaHHEM (OpMyN Uii CKOPOCTH
3JEKTPOMATHUTHBIX BOJIH, AJIMHBI BOJIHBI U YACTOTHI CBETA.

BBIPAKCHUIA,

Paznen 11. CeroBble siBjaeHus (15 v)
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3aKoHBbI
pacnpocTpaHeH
usi cBeta (6 1)

JlyueBast Mmozenb cBera. McrouHuku cBera.
Ipamonuneiinoe pacnpocmpanenue ceema.
3ammenua Connya u Jlynsi. OTpaxkeHHE
CBeTa. IInockoe 3epkano. 3akon
Ompadicenus: ceema.

[Ipenomnenue cBeta. 3aKOH IPEIOMIECHUS
ceeta. [lonnoe emympenmnee ompadicenue
ceema. Hcnonvzosanue NOAHO20
BHYMPEHHE20 OMPAX’CEeHUsI 68 ORMUYECKUX
€8emoso0ax.
,Zlemoucmpauuuz

1. Ipsmonuneiinoe
CBeTa.

2. OtpaxeHue CcBeTa.
3. Ilonmydyenne u300paKEHUN B ILTIOCKOM,
BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

4. IIpenomieHue cBeTa.

5. Onruueckuil CBETOBOI,.
Jlabopamopnuie pabomot u onvinol.

1. UccnenoBanue  3aBUCHMOCTH  yIja
OTPaXKEHHsI CBETOBOTO Jydya OT yIJa
HaacHus.

2. N3y4yeHne xapakTEepUCTHK W300paKeHUs
npeaMeTa B INIOCKOM 3epKalie.

3. HccrnenoBanne  3aBHCHMOCTH  yIja
NPEJIOMIICHHST CBETOBOTO Jy4a OT YyIJa
naJIeHNsI Ha TPaHHIE «BO3AYX—CTEKIION.

pacrnpocTpaHeHHe

HaGmoenue omnpITOB, NEMOHCTPUPYIOIIUX SBICHUE MPSIMOJIMHEHHOTO PAaCIPOCTPAHCHUS CBETa
(BO3HHKHOBEHHUE TCHH U TIOJYTEHU), U UX UHTEPIIPETAIUS C HCIIOIb30BAHUEM TIOHSATHUS CBETOBOTO
Jy4a.

OObsacHeHHnE W MOJEITUPOBAHHE IIOCIIE PACCYXKIEHHS C IEJaroroM IO CXeMe COJHEYHOTO M
JIYHHOT'O 3aTMEHHIA.

HccnenoBanue ¢ onmopoi Ha TEXHOJOTMYECKYIO KapTy MO PYKOBOJICTBOM IE€arora 3aBUCUMOCTH
yIJIa OTpa’KE€HUsI CBETOBOTO JIy4a OT YIJIa MaJCHUS.

Wzyuenne c moMomIpIo Tiegarora CBOMCTB H300paKeHHS B TNIOCKOM 3epKaie.

HaOimoienne v 0OBSICHEHHE COBMECTHO C IEJaroroM OIBITOB IO TOMYYCHHIO M300paKCHHUN B
BOTHYTOM U BBITYKJIOM 3epKanax. HaOmronenne u 0ObsICHEHUE TTOCTIE PACCYKICHHS C TIearoroM
[0 CXEME OMBITOB IO MPEJIOMJICHUIO CBETA HA TPaHULIE PA3JIMYHBIX CPE], B TOM YHUCJIE OMBITOB C
MOJIHBIM BHYTPEHHUM OTPaXKEHHUEM.

HccnenoBanue noj pyKoBOACTBOM IEJArora 3aBUCUMOCTH YIJIa MPEIOMJICHUS OT yrila NaJcHUs
CBETOBOTO JIy4a Ha FPAHULIE «BO3LYX—CTEKIION.

PacnozHaBaHve ¢ OOMOILIBIO T€arora SIBJIEHUM OTpPaXEHUs M MPEJIOMJICHHS CBETa
B MTOBCETHEBHOW KM3HU. AHaIN3 U OOBICHEHWE COBMECTHO C IEAAaroroM SBICHHS ONMTHYESCKOTO
MHpaxa.

Pemienre THIOBBIX pacuéTHBIX 3a7a4 B 1—2 JACUCTBUS C OMOPON HA aITOPUTM, MPEIBAPUTEIHHO
pa3o0paHHbBIl COBMECTHO C MEJaroroM C MCHOJb30BaHHEM 3aKOHOB OTPAXKEHHUS U MPETOMIICHHUS
CBeTa.

JIuH3b1
U ONTHYeCKHue
npudopsl (6 4)

Junza. Xon nmyuedd B nmuH3e. Onmuueckas
cucmema omoannapama, MUKpOCKOna u
meneckona (MC). [naz kax onmuueckas
cucmema. brusopykocmo u
0abHO30PKOCHb.

/Iemoucmpauuuz

1. Xopa mydeli B cobuparomieii JInH3e.

2. Xopx Jqydeil B paccenBaromIei TUH3E.

3. Tlomyuenne m300pakKeHUH C MTOMOIIBIO
JIUH3.

4. Tlpunuun

neiictBusl  ¢oroarmnapara,

[lonmy4enue mox KOHTPOJIEM earora H300pakeHU ¢ MOMOILBI0 COOMpAIOIIEH U pacCeuBarOLICH
JIUH3.

Omnpenenenue ¢ OMoOpol Ha ajdropuTM pa3pabOTAaHHOTO COBMECTHO C IEAaroromM (pokycHoro
PacCTOSIHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3BI.

AHanmu3 COBMECTHO C IEJaroroM YyCTPOMCTBa M TMPHUHIMIA JIEHCTBUS HEKOTOPBIX ONTUYECKHUX
npubopoB: GoToanmnapara, MUKpockorna, Teneckona (MC — OHONOTHS, aCTPOHOMHUS).

AHanmu3 c Omopol Ha TEXHOJOTWYECKYI0 KapTy 0] PYKOBOJACTBOM II€Aarora SiBICHUH
OJIM30PYKOCTH U TATHHO30PKOCTH, PUHIIATIA AeHCTBUS 09koB (MC — OHOIOTHS).
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MHUKPOCKOIIA ¥ TEJIEeCKOIa.
5. Mopnens rnasa.

Jlabopamopusie padbomul u onvimel.

1. Iomyuenue m300pa’keHUIl C TTOMOIIBIO
coOuparoIeH JINH3bI.

2. Ompenenenne (HOKyCHOTO PacCTOSHUS U
ONTHYECKOW CHJIBI COOMpAOIICH JIMH3BI
(WM 3NIeKTPOHHAS IEMOHCTPALINS ).

Pa3zio:xenue
0eJoro ceera
B criekTp (3 4)

Paznoocenue 6enoco ceema 6 cnekmp.

Onvimoi Hbvromona. Cnoocenue

CReKmpanbHbix Yeemos. Jfucnepcus ceema.
2

Hemoncmpayuu

1. PaznmoxxeHnue 0enoro cBeTa B CIIEKTP.
2. llomyuenne  Oemoro  cBeTa
CJIO’KEHHH CBETa PA3HBIX LBETOB.
Jlabopamopnuie pabomovt u onvimol.

1. OmBITHI IO Pa3NOXKEHUIO OEJI0T0 CBeTa B
CHEKTP.

2. OmpIThl 1O  BOCHPHUATHIO  IIBETa
OpeIMETOB NpU HUX HaOMIONEHUH Yepe3
I[BETOBBIE (PUIILTPEHIL.

npu

HaGntogeHue COBMECTHO € I€aroroM 1o pasiaokeHUIo OelIoro cBeTa B CIEKTP.

Hab6monenne u oObsicHeHHe Ha 0a30BOM ypOBHE IIOJ] PYKOBOJICTBOM II€arora OIBITOB II0
MIOJTYYCHHUIO OEJIOr0 CBETA IPH CIIOKESHUH CBETA PA3HBIX I[BETOB.

[IpoBenenne u oOBSICHEHHE MMOA PYKOBOJACTBOM IIe[arora OMNBITOB IO BOCHPHUATHIO LIBETa
MIPEeIMETOB MPH WX HAOIIOIEHUH Yepe3 IBETOBBIC (QUIBTPHI (IIBETHHIE OUKH).

Pa3znen 12. KBanrtoBble siBjienusi (17 )

Hcnyckanue

U NOTJIOIeHHe
CBeTa aTOMOM
(4 4)

Onvimel  Peszeppopoa  w  1ulaHeTapHas
Mozenp aroma. Mogens artoma bopa.
Hcnyckanue u nosnowenue ceema amomom.
Keanmul. Jluneiiuamole cnekmpuoi.

OOcyxJeHne ¢ MOMOIIbIO Iefarora IelIM omelToB Pesepdopra mo ucciaeqoBaHUIO aTOMOB,
BBIIBIDKEHUE THUIIOTE3 O BO3MOXKHBIX PE3YyJIbTAaTax ONBITOB B 3aBUCUMOCTH OT MPEATOIAracMoOro
CTPOEHUS aTOMOB, ()OPMYIHPOBAHHE BBIBOIOB U3 PE3YJIBTATOB OIBITOB.

OO6cyxkIeHue ¢ OMopoil Ha TEXHOJIOTHYECKYIO KapTy O pyKOBOJICTBOM II€Jjarora mpoTHBOPEUYHHA
[UTAHETAPHON MOJENM aToMa W OCHOBAaHMM Al TUIOTe3bl bopa o cranmMoHapHBIX OpOuTax
3JIEKTPOHOB.

HaGmonenne CcoBMECTHO € TMEAAaroroM CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB H3ITyUeHUS
paznuuHbiXx BemiecTB. OOBSICHEHHWE C OMOpPOM Ha AUJAKTUYECKH MaTephain JIHHEeW4YaThIX
CIEKTPOB U3IY4YEHHUS.

Crpoenue
aTOMHOIO spa
(64)

PamnoaktuBHOCTE.  Anvga-, bema- u
eamma-uznyyenuss. CTpoeHHE aTOMHOTO
anpa. Hykionnas mooens amommo2o a0pa.
Hszomonwl. Paouoaxmuenvie npespawyeHusi.
Ilepuoo nonypacnaoa amommuwvix soep.
Hemoncmpayuu

1. CnexTphl U3ITy4eHUS | MOTIIONICHHUS.

O6cy>kaeHue COBMECTHO C IIEJaroroM BO3MOXKHBIX THIIOTE3 0 MOJIEIISIX CTPOCHUS sIIpa.
Onpenenenue Mo CX€ME€ C HCIOJIB30BAHMEM METOJMYECKOr0 Marepuaiga MoJI PYKOBOJCTBOM
mejarora cocraBa sifep MO 3aJaHHBIM MacCOBBIM M 3apsSOBBIM YHCIAM U IO IOJIOKEHUIO B
MepHOANYECKON cucteme aneMeHToB (MC — xumus).

AHanu3 ¢ omopoi Ha TEXHOJIOTHYECKYIO KapTy MO/l PyKOBOJACTBOM I€arora N3MEHEHHUs COCTaBa
SApa ¥ ero MoJIOKEeHHUs B MePHUOJMUECKOl cucteme npu  |-pagroaktuBHOCTH (MC — Xumus).
HccnepoBanue ¢ MOMOLIBIO MeAArora TpeKoB [ -4acTHIl 0 TOTOBBIM (oTorpadusiM.
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2. CHexTpsl pa3INyHBIX ra3oB.

3. Cnextp Bomopoaa.

4. HaOmronmeHne  TpPEeKOB B
BunbcoHa.

Jlabopamopnuie pabomost u onvimol.
1. Habnmooenue cniowHvlx U TUHEUYANbIX
CHEeKmMPO8 U3LYYEeHUS.

2. UccnemoBanue  TPEKOB:  U3MEPEHUC
SHEPTUH YACTHIIBI IO TOPMO3HOMY Iy TH (TI0
doTorpadusm) (mm 3JICKTPOHHAS
JIEMOHCTPAIINS).

Kamepe

HaOmonenne 3a aeMoHCTparei pabOThl M3MEPEHHS PaHalMOHHOTO ()OHA C TOMOIIBIO
JI03UMETpPa, OIICHKA €0 NHTCHCUBHOCTH.

AHam3 COBMECTHO C IEAaroroM OHOJOTHYECKUX WU3MEHEHUH, MPOMCXOAANINX IMOJ JeHCTBHEM
paaroakTUBHBIX m3nydeHnit (MC — Ouomnorus).

HaOimoienue neMOHCTpauu 00 WCIOJB30BAaHUE PAJMOAKTHBHBIX H3IYYCHUH B MEIHMIIUHE
(MC — O6uomorus).

Slnepubie
peaxkuuu (7 4)

SlnepHble peakiMu. 3aKOHBI COXpPaHEHHUS
3apsIOBOTO M MAacCOBOTO YHCENl. Dnepaus
ceasu amomuvix s0ep. Cesa3b maccwvl U
onepeuu. Peakyuu cunmesa u oeienus soep.
Hcmounuxu suepeuu Connya u 36¢30 (MC).
Snepnas SHEPreTUKa. Heticmeus
PAOUOAKMUBHBIX — UBYYEHUT HA  JHCUBLLE
opearusmol (MC).

Hemoncmpayuu
1. Pabora  cuérumka  HWOHU3UPYIOIINX
U3IIy4ECHHH.

2. Peructpanys HW3JIy4eHUS MPHPOTHBIX
MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvinol.

1. W3mepenue paguoakTuBHOTO (OoHA (MM
DIICKTPOHHAS JIEMOHCTPAIINS).

Pemrenue THOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUS ¢ OMOPOM HA aNrOpUTM, MPeaBapUTEILHO
pa300paHHBI COBMECTHO C TI€JAaroroM C HCIIOJIb30BAHHUEM 3aKOHOB COXPAaHEHHS MacCOBBIX H
3apsAIOBBIX YHCEN Ha OIpE/IeICHHE Pe3yJbTaTOB SACPHBIX PEAKIHUif; aHATH3 BO3ZMOXXHOCTH HIIH
HEBO3MOXKHOCTH SJICPHON PEaKIIHH.

OreHKa ¢ MOMOIIBIO TIeJjarora SHEPTUHU CBS3H SIIEP C MCIONB30BaHuEM (HopMyJIbl DHHIITEHHA.
OOcyXIeHHe COBMECTHO C IIJaroroM II€PCHEKTUB  HCIIOJIB30BAaHHUSA  YIPABISEMOTO
TEPMOSIIEPHOTO CHHTE3A.

Ob6cyKneHne COBMECTHO C IMEAAaroroM MPEeUMYIIECTB M SKOJOTHYECKUX MPOOJIeM, CBA3aHHBIX C
simepHO# 3HepreTukort (MC — sKkoorus).

IHoBTOpPUTEILHO-00001IaK0IIMH MOAYJIb (9 1)

CucremaTusanu
s ¥ 0000IIeHNe
IPEIMETHOTO
coJiep KaHusI

W OmbITa
NesITeNbHOCTH,
nproOpe-TéHHOT
0 TIpU U3yYCHUU
BCETO Kypca
¢bu3uKu

O06o001IeHne  COJIepIKAHUS
OCHOBHBIX  pazJiefioB  Kypca  (pH3HKH:
MEXaHHUYECKHE, TETJIOBBIE,
9JIEKTPOMAarHUTHBIC, KBAHTOBEIC SIBJICHUSI.
HayuHblii  MeTOJ MO3HAHMST U €T0
peanu3zanys B U3MUECKUX UCCIICAOBAHUSX.
CBs3b (PU3HKH U COBPEMEHHBIX TEXHOJIOTHIA
B oOmact nmepeaaud  WHOpMAIUH,
JHEPreTHKE, TPAHCIIOPTE

KaXJI0ro U3

BrimonHeHne ¢ ToMoOmIbl0 Tiejarora  y4eOHBIX  3aJaHWi, TpeOYIOIUX JIEMOHCTpaluu
KOMIIETEHTHOCTEH, XapaKTepU3YIOIIUX E€CTeCTBEHHOHAYyYHYI0O TPaMOTHOCTh: MPHUMEHEHUS
MOJTYYEHHBIX 3HAHUHN AJI1 HAYYHOTO OOBACHEHMS (PU3NYECKUX SIBICHUN B OKPYKAIOLIEH MpUpoe
Y TIOBCETHEBHOM KM3HHM, a TaKKe BBIABICHUS (U3MYECKUX OCHOB psJila COBPEMEHHBIX
TEXHOJIOTMH; TPUMEHEHUS OCBOEHHBIX OKCIIEPUMEHTANbHBIX YMEHHUH I HCCIIEIOBaHUS
(u3NUecKuX SBICHUM, B TOM YHCIIE JJIs IPOBEPKH I'MITOTE3 U BBISIBICHHUS 3aKOHOMEPHOCTEH.
Pemenne TMIIOBBIX pacuéTHBIX 3a7ad B 1—2 NEHCTBUS C OMOPOM Ha alrOpHUTM, MIPEBAPUTEIHHO
pa3o0paHHBII COBMECTHO C TMEJaroroM, B TOM YHCIIE TPEANONAraloIIuX HCIOJIb30BaHME
(hu3NIecKoil MOJIETT ¥ OCHOBAHHBIX Ha COJIEPKAHUM PA3IMUHBIX pa3ieioB Kypca QU3UKH.
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[Ipu pa3paborke paboueid HMporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUHM JOJDKHBI OBITH YUYTCHBI BO3MOXKHOCTH HCIIOJIB30BaHUS 3JIEKTPOHHBEIX (IH(POBHIX)
00pa30BaTeIbHBIX PECYPCOB, SBISIONIUXCA YYSOHO-METOAMYSCKUMHU MaTepuaiaMyd (MYJbTUMEIUHHBIE MPOrPAaMMBI, JJICKTPOHHBIC YYCOHUKM U 3aJladHHKH,
AJIEKTPOHHBIE OMOIMOTEKH, BUPTYaIbHbIE TA00PAaTOPHH, UTPOBBIE TIPOTPAMMBI, KOJUIEKIINA UG POBBIX 00pa30BaTEIBHBIX PECYPCOB), PEATUIYIOIMINX TUIAKTHIECKUE
Bo3moxkHocT KT, comepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BaHUM.
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