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IHOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no usuke 11 00ydaromuxcs ¢ 3a7ep kKON MCUXUYECKOTO pa3BUTHS (Jlayiee —
3[IP) Ha ypoBHE OCHOBHOrO o0mero oOpa3oBaHUs NOJroTOBIeHAa Ha ocHoBe denepanibHOroO
TOCYJapCTBEHHOTO  00pa3oBaTeNbHOTO CTaHIApTa OCHOBHOro obmero obpasosanus (IIpukxa3
MunnpocBemmenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHUCTEPCTBOM IOCTHUIIUU
Poccuiickoit ®@enepauuu 05.07.2021 r., per. nomep 64101) (manee — ®I'OC O0OO0), denepanbHOi
aJalTUPOBAHHONW  OCHOBHOM  00pa3oBaTeNbHOM MpPOrpaMMbl  OCHOBHOTO  0OOmIEro 0O0pa3oBaHUA
oOyyaromuxcsi ¢ 3a7epKkoi ncuxuueckoro pazsutus (mpaiee — GAOOII OOO 3IIP), Konuenmuu
npenofaBaHus yueOHoro mpenmera «®dusuka» B 00pazoBaTenbHBIX oOpraHuzanusx Poccuiickoit
@Deneparun, peaau3yonMX OCHOBHbBIE 0011e00pa3oBarenbHbie TporpaMmMsbl, [IporpaMMel Bociutanus, ¢
YU4E€TOM pacCHpeleleHHbIX [0 KjaccaM IMpoBepseMbIX TpeOOoBaHUI K pe3yiabTaTaM OCBOCHHUS
AJanTHpOBAaHHOW OCHOBHOW 00pa3oBaTeNbHONH MPOTpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHWMs
00y4aroIuXxcs ¢ 3a1eP>KKOM MCUXUUECKOTO Pa3BUTHSL.

OO0mas xapakrepucTuka yuedOHoro npeamera «Dusuka»

VYuebubii npeamer «Dusnka» SABIAETCS CHCTEMOOOPa3yOIUM ISl  €CTeCTBEHHOHAYYHBIX
IPEIMETOB, MOCKOJIbKY (HU3UYECKUE 3aKOHbI MHUPO3JAaHUS SBISIIOTCS OCHOBOM COJEp)KaHHsl KypCOB
XUMHHU, Onornoruu, reorpadhuu u actpoHoMud. PU3KMKa BOOPYKAET OOYYAIOUINXCS HAYYHBIM METOIOM
MIO3HAHUS, O3BOJIIOLINM MOJy4aTh O0BEKTUBHbBIE 3HAHUS 00 OKPYKAIOILIEM MUDE.

[Ipenmer MakcHMMalbHO HaNpaBiIeH Ha (GOPMHPOBAHWE WHTEpEca K MPHUPOJHOMY U COLUAIBHOMY
MHpY, COBEpLICHCTBOBAHME I103HABATEIbHOHN AedrenbHOCTH oOydarouuxcs ¢ 3[IP 3a cuer oBnaneHus
MBICIUTENIbHBIMHU ONIEPALUSIMU CpaBHEHUS, 0000IIEHUs, pa3BUTUE CIIOCOOHOCTH apryMEHTHPOBATh CBOE
MHEHHE, POPMHUPOBAHUEBO3MOKHOCTEN COBMECTHOM 1€SATEIBLHOCTH.

W3yuenne ¢usnku crnocoOcTByeT paszButhio y oOywatouxcs ¢ 3IIP mpoctpaHCTBEHHOIrO
BOOOpakeHus, (PyHKIIMOHAIBHOW I'PaMOTHOCTH, YMEHUS BOCHPUHUMATh M KPUTHUYECKH aHAIU3UPOBAThH
UHPOPMALIMIO, TPEICTABICHHYI0 B pa3MUYHBIX (opMax. 3HAUYUMOCTH NpEAMETa Uil Ppa3BUTHS
KU3HEHHON KOMIETEHIMM OOYYaroLIMXCS 3aKJI0YAaeTCsl B YCBOGHHMM OCHOBBI (DU3MYECKUX 3HAHWM,
HEOOXOIUMBIX JI IOBCEIHEBHOM >KM3HHM; HABBIKOB 3/JI0pPOBOrO M 0€30IacHOro JUIsl 4eJoBeKa H
OKpY’Karollel ero cpepl 00pasa xu3HU; GOPMHUPOBAHUU FKOJIOTUUECKON KYIbTYPHI.

[Iporpamma oTpakaeT coaepxkaHue oOyueHus mnpeamery «Pu3MKa» € y4eTOM OCOOBIX
oOpa3oBaTenbHbIX MoTpeOHOcTell oOyuatomuxcst ¢ 3IIP. OBnajneHue AaHHBIM Y4€OHBIM IPEIMETOM
MIPEJICTABISIET OMPEACIICHHYI0 TPYIHOCTh s obOydaromuxcsi ¢ 3[IP. OTo cBsizaHO ¢ 0COOEHHOCTSMU
MBICIIUTENIBHOM AEATENbHOCTH, NMEPUOANIECKUMHU KOJCOAaHUSIMH BHUMAaHUS, MajbiM OO0OBEMOM MaMsTH,
HEJ0CTAaTOYHOCThIO OOIIEero 3amaca 3HaHWM, NMOHMKEHHBIM IIO3HABaTEIbHBIM HHTEPECOM U HHU3KUM
YPOBHEM PEUYEBOr0 Pa3BUTHS.

Jnsa mpeononeHuss TpyaHOCcTed B H3ydeHMM YydeOHoro mpeamera «®Pusuka» HeoOXoauma
ajanTanusg o0beMa M XapakTepa y4eOHOro marepuajga K IO3HaBaTENbHBIM BO3MOXKHOCTSM JIaHHOM
KaTeropu oOyyaroluxcsi, Yy4eT MX OCOOEHHOCTEW pa3BUTHUS: HCIOJIb30BAaHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSA3EH, IOCTENIEHHOE YCIO0KHEHNE N3Yy4aeMOro MaTepuaia.

Jannas mnporpamMmma KOHKPETH3UPYET COJEp)KaHHE MpPEeIMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSAMH OOpPa30BAaTENBHOIO CTaHIAPTa, PEKOMEHIYEMYIO IOCIEJOBATENbHOCTh H3Y4YEHUS
pasnenoB (U3MKKM C YYETOM MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Y4eOHOTo
npoliecca, BO3PACTHBIX U MCUXOJIOTHUECKUX ocoOeHHocTel oOydatonuxcs ¢ 3I1P Ha ypoBHe OCHOBHOTO
oOuiero oOpa3oBaHMs, OIpeAeaseT MHHUMaJIbHbI HaOOp OMNBITOB, JAEMOHCTpPAlUi, TPOBOAUMBIX
YYUTENIEM B KJIacce, JJabOpaTOpHBIX pabOT, BBHIOIHAEMBIX 00YYatOITUMHCS.

MeTtoauueckoir OCHOBOM n3yueHHUs Kypca «Pu3nka» Ha ypoBHE OCHOBHOI'O 00IIEro oOpazoBaHus
SBIISICTCS  CUCTEMHO-JCSTEIbHOCTHBIM  MOAXOJ, 00eCHeyuBarOMUi  JOCTHXKEHHE  JIMYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB MOCPEACTBOM OpraHU3alMU aKTUBHON
MIO3HABATEJILHOM JEATENbHOCTH OOYyYaroIuXcs, YTO OYeHb BaXXHO NpH oOydenuu nereit ¢ 3IIP, mms
KOTOPBIX XapaKTEPHO CHHKEHUE MTO3HABATEIbHON aKTUBHOCTH.
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Henn n 3axaun n3ydenus yuedOHoro npeamera « Duznka»

Obwue yenu w3ydeHus: ydeObHoro mnpeamera «Dusuka» mnpencrabieHsl B [IpumepHoil paboueit
IIpOrpaMMe OCHOBHOTO 00IIEro 00pa30BaHHUs.

OcHOBHOH 11eNIbI0 00y4eHHUS AETel C 3aep)KKOW NMCUXUYECKOTO Pa3BUTHS Ha JaHHOM IpEeAMETe
SIBIISICTCS: TOBBIINICHUE COLMAIBHOM aJanTaly JAeTeil 4yepe3 NpUMeHeHue (U3NYeCKHX 3HAHUN Ha
MIpaKTHKE.

Js obydaromuxcst ¢ 3[IP, Tak ke, Kak W JJII HOPMATUBHO Pa3BUBAIOIINXCS CBEPCTHHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 0Opa30BaTeNbHYIO MPOrpaMMy, IAOMUHHUPYIOIIEE 3Hau€HUE MPUOOPETaroT
TaKkue yenu, Kak:

® OCBOCHHE 3HAHHUU O METOJaX HAYyYHOIO MO3HAHUS MPHUPOJAbI U (POPMHUPOBAHUE HA STOW OCHOBE
IpeCTaBICHUN O GU3NIECKON KapTHHE MHPA;

® OBJAJICHUE YMEHUSIMH MPOBOAUTH HAOIIOACHUS MPUPOTHBIX SBICHUI, OMUCHIBATh U 00001IIATH
pe3ynbTaThl HAOIIOIEHUM, UCTIOIB30BaTh MPOCThIEU3MEPUTENIbHbBIE TPUOOPHI I U3yUeHUsT (PU3NIECKIX
SIBIICHHI; TPEJICTABIATh PE3yJbTaThl HAOMIONECHUH WM M3MEPEHHUH C MOMOUIbI0 TaOuul, rpadukoB U
BBISIBJIAITH HAa JTOM OCHOBE OHMIIMPUYECKUE 3aBUCUMOCTH; NPHUMEHSATh IOJIYYCHHbIC 3HAHUS IS
00BsICHEHUS! Pa3HOOOpa3HBIX NPUPOJHBIX SBICHUM U IPOLIECCOB, MPUHIMIIOB JEHCTBUS Ba)KHEHIIMX
TEXHUYECKUX YCTPONCTB, 7S perieHus PU3nIecKux 3aay;

® pa3BUTHE I103HABATENIbHBIX HWHTEPECOB, HMHTEJUIEKTYAlIbHBIX W TBOPUYECKHUX CIOCOOHOCTEM,
CaMOCTOSITENIbHOCTH B MPUOOPETEHUN HOBBIX 3HAHU, MpHUpEHICHUH (PU3MUECKUX 33/1a4 U BBIMOIHEHUU
AKCIEPUMEHTAIbHBIXUCCIEIOBAHUN C UCIIOIb30BaHUEM MH(POPMALIMOHHBIX TEXHOJIOTH;

® BOCHUTaHHE YOEKIECHHOCTH B BO3MOXXHOCTH TMO3HAHMS 3aKOHOB MPHUPOJbI, B HEOOXOAUMOCTH
Pa3yMHOI'O MCHOJIb30BaHUSl JIOCTHMKEHUH HAayKHM U TEXHOJIOTMM /Ui JalbHEWIEro pPa3BUTHUSA
YeJI0OBEYECKOT0 OOIIECTBa, YBOKEHHUS K TBOPIAM HAyKH M TEXHHKH, OTHOIICHHA K (PHU3HKe Kak K
3JIEMEHTY O0IIIeYeIOBEYECKOM KYIbTYPHI;

® HCIIOJIb30BAHUE TMONYYEHHBIX 3HAHUM W YMEHUM [UIsl pELIEeHUs MpaKTUYECKUX 3ajad
MOBCEIHEBHOM KM3HU, 0OecrieueHus: 6€30MacHOCTH CBOEH KH3HU, PAllMOHATLHOTO MPUPOAOIOIL30BAHNUS
Y OXpaHbl OKPYKAIOIIEH CPEBI.

JlocTikeHue 3THUX 1eel o0ecrednBaeTcs peleHueM CIeyoIMX 3a0ay.

® 3gakoMcTBO oOyuatomuxcs ¢ 3I1P ¢ merogamu ncciaenoBanusi 00BEKTOB USBICHUM PUPOJIBI;

® npuoOpeTeHHue 3HAaHUM O MEXaHWYECKHUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAaHTOBBIX
SBJICHUAX, PU3MUECKUX BEJINYMHAX, XapaKTEPU3YIOIIUX 3TH SIBJICHUS;

" ¢(opmupoBaHue yMeHUN HaOJIOaTh MPUPOJHBIE SIBJICHUS U BBIIIOJIHATH OMBITHI, 1a00paTOpHbIE
paboThl U SKCIIEPUMEHTANIbHBIE UCCIIEOBAHMS C UCIOJIb30BAaHUEM HU3MEPUTENbHBIX MPHOOPOB, IIUPOKO
IIPUMEHSEMBIX B IPAKTUYECKON KU3HU;

® OBJAJICHUE TAKUMH MOHATUSAMH, KaK IPUPOJIHOE SBJICHUE, SMIUPUUECKHU YCTAaHOBJICHHBIN (aKT,
npobiema, TUIIOTe3a, TEOPETHUECKUI BBIBOJI, PE3yJIbTaTIKCIIEPUMEHTAIbHON POBEPKHU;

" [OHMMaHHE OTIMYMNA HAYYHBIX JJAHHBIX OT HENPOBEPEHHOW MH(POpPMAIU, LIEHHOCTH HAYKH IS
YIIOBJIETBOPEHUS OBITOBBIX, IPOU3BOJICTBEHHBIX UKYJIBTYPHBIX IOTPEOHOCTEN YesIOBEKa.

Oco0eHHOCTH 0TOOPA M aJaNITAIIMN Y4eOHOT0 MaTepuaJa no Gpusuke

OcHoBoii 00y4yenus oOyuaromuxcsa ¢ 3IIP Ha mpeamerax ecTeCTBEHHOHAYYHOI'O LIUKJIA SIBIISETCS
pa3BUTHE y HHUX OCHOBHBIX MBICIUTENBHBIX ONepanuil (aHaau3, CUHTE3, CpaBHEHHE, 000OIIEHHE) Ha
OCHOBE BBITTOJIHEHHSI PA3BUBAIOIIUX YIIPAXKHEHUH, POPMUPOBAHUE IPUEMOB YMCTBEHHOM pabOTHI: aHAIU3
HCXOOHBIX JaHHBIX, IIJIaHUPOBAHUEC marepuaia, OCYHICCTBJICHUEC IIODTAITHOI'O n HUTOroBOI'0
CaMOKOHTPOJIS, @ TaK)XKe OCYIIECTBIIAETCS JMKBUAALMS MPOOETIOB B 3HAHUSX, 3aKPEIUIEHUE U3YYEHHOTO
MaTepuaia, oTpaboTKa aJropuTMOB, TOBTOPEHUE MPOHAeHHOr0. bosbiioe 3HaueHNe NMPUAAETCS YMEHUIO
pacckasarh O BBIIIOJHEHHOM paboTe ¢ MpaBUIbHBIM YHOTPEOJIEHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTHU U
coONIOZICHHEM JIOTMYECKUX CBs3eil B u3naraemoMm Mmarepuane. [lns oOyuaromuxcst 3[IP Ha ypoBHe
OCHOBHOT'O 00Illero o0pa3oBaHUs MO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMHU: HEJIOCTATOYHBIH YpPOBEHb
pPasBUTHUA OTACIBHBIX TMCUXUYCCKHUX ITPOLECCOB (BOCHpI/IﬂTI/Ifl, BHUMAHUs, IIaMsATH, MI)IH_U'ICHI/ISI),
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CHI)KCHHBIN ypOBEHb MHTEJUIEKTYaJIbHOI'O PA3BUTHS, HU3KUH YpPOBEHb BBIMIOJHEHUS YUEOHBIX 3aJaHUM,
HU3Kas YCIEMHOCTh oO0y4deHus. [losromy mpu wu3ydeHuH QU3MKH TpeOyeTcs IeJeHanpaBlIeHHOe
UHTEJJIEKTyalbHOe pa3BuTue oOyuatomuxcs ¢ 3[1P, oTBeyaroiiee ux 0COOEHHOCTSIM M BO3MOXKHOCTSIM.
Yuer ocobennocreil oOywarommuxcs ¢ 3IIP Tpebyer, 4ToOBI TpUM H3Y4EHHH HOBOTO Marepuania
00s3aTeIbHO MPOUCXOAMIO MHOTOKPAaTHOE €ro IOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHUE TeM H
BOIIPOCOB, PACKPBIBAIOIINX CBS3b (PM3UKU C JKU3HBIO; aKTyalM3alus NEPBUYHOTO >KU3HEHHOTO OIBITA
oOydJaronuxcs.

YcBoeHHE MPOrpaMMHOTO Marepuajga 10 (HU3MKE BBI3BIBACT OONBIIME 3aTPYAHEHUS Y
oOyuatomuxcs ¢ 3[IP, mosToMy Teopus uzydaercs 6e3 BHIBOAOB CIOXKHBIX hopmyi. 3aaauu, TpeOyrolue
NPUMEHEHHS CJIOKHBIX MaTeMaTHYECKUX BBIYMCICHUNH M (OpPMYNI, B OCOOCHHOCTH TaKHMX TEM, Kak
«MexaHnueckoe JBUKEHHE», «ApXUMeZoBa Ccuia», «MexaHudeckass »dSHEpPrus», «IJIEKTpUUECKUe
SIBIICHUS», «IIEKTPOMArHUTHBIC SIBICHUS, PEIIAIOTCS B KJIACCE C TIOMOIIBIO YUUTEIIS.

Oco0oe BHHMMaHHME IIpH H3YYEHHH Kypca (HU3UKU yIeIseTcsl IMOCTAaHOBKE M OpraHu3aluu
OKCIEPUMEHTa, a TaKXKe MPOBEACHUIO (IIPEUMYLIECTBEHHO Ha KaXJIOM YpPOKE) KpPaTKOBPEMEHHBIX
JNEMOHCTpaluii (BO3MOXKHO C HCIIOJIb30BAHMEM JJIGKTPOHHOM JeMOHcTpanuu). HekoTopsie Tembl
00s13aTeIbHO JTOJDKHBI BKITIOYAaTh OMOpPHBIE JabopaTopHble pabOThI, KOTOpBIE Pa3BHBAIOT YMEHHUE
MOJIb30BAaThCA MPOCTEHIIMMU MpHOOpaMu, aHAIM3UPOBATh TOJIy4YeHHbIE JaHHbIE. B cBsi3u ¢
OCOOCHHOCTSIMM  NOBEJEHUS U JesaTelibHOCTH — oOywarommxcs ¢ 3IIP  (pacTopMOKE€HHOCTb,
HEOPraHU30BAHHOCTh) MPEAYCMOTPEH CTPOKAUIIUN KOHTPOJIb 32 COONIOACHHEM TMpaBWJI TEXHUKU
0€30IaCHOCTH MTPU POBEIEHUH Ja00PATOPHBIX U MPAKTHIECKUX PadoT.

bonbuioe Buumanue npu uzydenun usuku nogpoctkamu ¢ 3[IP obparnaercs Ha oBlajeHHe UMU
NPaKTUYECKUMU YMEHHMSIMH W HaBbIKamu. [IpemycmaTpuBaeTcs yMeHbIICHHE 00BbEMa TEOPETUUECKHUX
CBEICHM, BKJIIOYCHHE OTICJIbHBIX TEM WIM [ENbIX pa3[eloB B MaTepuaiabl Ais 0030pHOrO,
O3HAKOMHUTENFHOTO WM (paKyJIbTaTUBHOTO W3y4deHus. llpenmaraercs  yMeHbIIeHHE oOBemMa
MaTeMaTUYECKUX BBIUYMCICHUN 32 CUET YBETUUYCHUS KAUeCTBEHHOTO OMUCAHMUS SIBJICHUN U MPOIIECCOB

JlocTaTouHo€ KOIMYECTBO BPEMEHH OTBOIUTCS HAa PACCMOTPEHHE TEM U BOIIPOCOB, PACKPHIBAIOIIINX
CBs3b (DM3HKH C )KU3HBIO, C TEMU SBICHUSIMU, HAOIIOJCHUSIMH, KOTOPHIE XOPOIIO U3BECTHHI YUCHUKAM U3
WX )KU3HEHHOTO OIIBITA.

MaxkcuManabHO MCHOJIb3YIOTCS MEXIIPEIMETHbIE CBSI3U C TAKMMHU JUCHUIUIMHAMH, KaK reorpadus,
XuMus, Ouonorus, T.K. ooyuarommuecs ¢ 3I1P ocobeHHo HyX)Iar0TCs B IPEMOHECEHUH OJTHOTO U TOTO e
y4eOHOro MaTepuaia B Pa3JIMYHbIX aclleKTaX, B €ro BapbHUPOBAHWHU, B HEOJHOKPATHOM IMOBTOPEHUH U
3aKpeIUICHUH TMOJIYYeHHBIX 3HAaHUH W MpaKTHYeCKuX yMeHuH. [103Boisiss paccMaTpuBaTh OJMH M TOT JKe
y4eOHBIM Marepuan ¢ pasHbIX TOYEK 3PEHUs, MEXKIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JIydllemy
OCMBICJICHHIO, 00JIee TPOYHOMY3aKPEIUICHUIO TIOTYYEeHHBIX 3HAHUN M MTPAKTUYECKUX YMEHHIA.

IIpumepHble Buabl  JesTenbHOcTH  oOywaromuxcs ¢ 3IIP, oOycrnoBieHHble 0COOBIMU
00pa30BaTeNbHBIMM TOTPEOHOCTSIMM M OOECHEUMBAIOIIME OCMBICIEHHOE OCBOEHUE COJEp KaHUU
oOpa3oBaHus 1o npeamery «duznkay.

[TpumepHasi TemMaTndeckass ¥ TEPMHHOJIOTUYECKAS JIEKCUKA MO KypCy (DM3HKHCOOTBETCTBYET
OOIT 0O0O0.

Copnepxanne BHIOB jesTenbHOCTH oOydaromuxcs ¢ 3I1P Ha ypokax ¢Gu3WMKd ompenensercs ux
0co0bIMH 00pa3oBaTenbHbBIMU MOTpeOHOCTAMHU. [ToMumo mmpoko ucnonszyembix B OOIT OOO o0mumx
JUTSL BCeX O0YJaroIIMXCsl BUIOB JICATEIEHOCTH CIEAYeT YCUIIUTh BUJBI NESITEIBHOCTH, ClICIIM(DUIHBIE IS
JTAHHOM KaTeropuu naereil, oOecrneuuBaloIe OCMBICICHHOE OCBOEHHE CoJiepXaHus 0oOpa3oBaHUS IO
IpeMETy: YCHJICHHE IMPEIMETHO-IPAKTHUECKON ESITEThHOCTH C aKTHBH3AIMEH CEHCOPHBIX CHCTEM,
OCBOCHME MaTepHalia C ONOpPOW Ha aJrOpUTM; «IIOLIAroBOCThY B M3YUEHUHM MaTepHaja; UCIOIb30BaHUE
JIOTIOJTHATEITLHON BU3YaIbHOM OTMOPHI (CXEMBI, Ia0JI0HBI,0TTOPHBIE TAOJIIIB); PEYEBOM OTUET O MPOIIeCcCe
U pe3yabTare JesATeNbHOCTH; BBINOJIHEHUE CHEIHATIbHBIX 3a7aHui, 00ECHeuMBaIOIIUX KOPPEKIUIO
pETYISINH Y9eOHO-TI03HABATEIFHON ICATEIIEHOCTH M KOHTPOJIb COOCTBEHHOTO pe3y IbTara.

s oGyyaromuxcs ¢ 3[IP cymiecTBeHHBIM SBISIOTCS PUEMBI pabOTHI C IEKCHYECKUM MaTepHajioM
no mpeamety. [IpoBoauTcs cnenmanbHas pabdoTa MO BBEICHUIO B aKTHBHBIM CIIOBAph OOYUYAIOIIMXCS
COOTBETCTBYIOLIIEH TEepMHHOJIIOTUU. I3yyaemble TepMUHBI BBOJAATCS Ha IOJMCEHCOPHOM OCHOBE,
o0si3aTeNlbHa BH3YallbHAsl TIOJJICP)KKA, alTOPUTMBI pabOTHl C OMpEIENICHHEM, OIMOPHBIE CXEMBI IS
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aKTyaJTU3alMATEPMHHOJIOTHH.
B cBs31 ¢ 0coObMH 00pa3oBaTeabHBIME MOTpeOHOCTAMHU oOyyaromuxcs ¢ 3I1P,npu manupoBaHuu
paboTHI yYeHHKA Ha YPOKE CIIeTyeT IPUIEPKUBATHCS CIETyIOIINXMOMEHTOB!

1. HpI/I OImpoce HGOGXOI[I/IMOI AaBaTb aJITOPUTM OTBETA, pa3pCliaTh IMOJIb30BATHCA ITJIAHOM,
COCTAaBJICHHBIM IIPHU IMOATOTOBKE AOMAUIHETO 3adaHUA; OaBaTb 0oJIbIIIE BPEMCHH I'OTOBUTLCA K OTBETY Y
AOCKH; paspeiiaThb ACIAaTb NPCABAPHUTCIbHBIC3AIINCH, II0JIb30BAThHCS HATJTIAAHBIMUA ITOCOOHUSIMH.

2. ITo BO3MOKHOCTH 3aJaBaThb O6y‘IaIOH_II/IMC$I HaBOAAIIME U YTOUHAIOUIWMEC BOIIPOCHI, KOTOPBLIC
IIOMOT'YT UM ITOCJICAOBATCIIbHO U3JIOKHUTh MaTCpHrall.

3.  CucremaTuuecku MpOBEPATh YCBOEHHE MaTepHala 110 TeMaM YPOKOB, [Jis CBOEBPEMEHHOIO
oOHapyxeHHsl Mpo0OesIoB B MPOLIEAIEM MaTepHalle.

4. B npouecce u3ydeHUs HOBOTO MAaTepHala BHUMAHUE yYEHHKOB OOpAINaeTcss Ha Haubosee
CIIOKHBIE pa3fensl u3ydaemoil Tembl. HeoOxoammo wamie oOpamarbess K HHUM € BOIPOCaMH,
BBICHSIOLIMMH ITOHMMaHUEe Y4eOHOro MaTepuasa, CTHUMYJIUPOBaTh BOIPOCHI IIPU 3aTPYyAHEHUSIX B
YCBOEHHMH HOBOI'O MaTepHaa.

Mecto yueoHnoro npeamera «®u3uka» B yueOHOM IJIaHE

B cootBerctBuu ¢ denepanbHbIM rocylapcTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM OCHOBHOT'O
obmiero obpasoBaHusi y4eOHBI TpeameT «Du3uKa» BXOIUT B MPEAMETHYIO oOyiacTh «EcTecTBEeHHBIC
HAyKW» M SBIAETCA O0s3aTenbHBIM g u3ydeHusa. ConepikaHue ydeOHoro mnpeamera «Dusukay,
MpeACTaBICHHOEe B paboueit mporpamme, cootBerctByer PI'OC OOO, amanTupoBaHHOW OCHOBHOM
0o0pa3oBaTeNbHONW MpPOrpaMME OCHOBHOTO 0O0IIero oOpa3oBaHUS OOYYAIOMIMXCA C  3aJCPIKKON
TICUXHYECKOTO Pa3BUTHSIL.



COJAEPKAHUE YYEBHOI'O IPEAMETA «®PU3UKA»

TKJACC

Pa3znen 1. ®usuka u e€ posib B MO3HAHUM OKPYKAIOLIEr0 MUPA

®usnka — Hayka o mpupoae. SAsnenus npuponsl (MC). dusnueckue sSBICHUA: MEXaHUUYECKHE,
TEIJIOBBIE, AJICKTPUUYECKHE, MATHUTHBIEC, CBETOBbIE, 3BYKOBBIC.

Ouznyeckue BenUUuHbL. V3Mepenue gpuanyeckux BelUYuH. Qusuueckuenpubopwl. lloepewnocms
usmepenuti. MexayHapoHasi CUCTEMa EANHMII.

Kak ¢usuka u gpyrue ecrecTBeHHble HAyKH HU3Y4aloT MPUPONy. EcmecmeenHo- HayuHblll Memoo
NO3HAHUA: HAOM00eHUe, NOCMAHOBKA HAYYHO20 BONPOCA, BbIOBUICEHUE 2Unomes, IKCNEePUMEHm No
npogepke cunomes, 00vACHeHUe Hab0aemo2o Aenenus. Onucanue GuU3UYECKUX ABTIEHUN C NOMOULIO
MoOenell.

[Ipenmet 1 MeTOABI PUBKKH.

Hemoncmpayuu

1. MexaHuueckue, TeIIoBbIe, YIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBICSBICHUSI.

2. duznyeckue TpUOOPHI U MPOIEeypa MPSIMBIX U3MEPEHH aHATOTOBBIM ULIU(POBBIM
npudopom.

3. Omnpezenenue NOrperHOCTH SKCIIEPUMEHTA.

Dponmanvuvie nadbopamopuvie padomul Ui J1eKMPOHHASL 0EMOHCIPAYUAL.

1. Onpenenenue 1eHbI AIEHUS U3MEPUTEIILHOTO MPUOOpa (MCTIONB3YATEXHOIOTUYECKYIO
KapTy SKCIEPUMEHTA).

2.  HM3mepenue 00bEMa KHUIKOCTH U TBEPIOTO TENa

3. Onpedenenue pazmepos Maivlx me.

Pa3nen 2. [lepBoHayajibHbIe CBeIEeHHSI 0 CTPOEHUH BelllecTBa

CtpoeHue BelIeCTBA: aTOMbI U MOJIEKYJBI, ux pazmepwvl. Onvimoul, 0oKasvigarowjue OUCKPEmHoe
CmpoeHue eeujecmed.

JBmwxenue yactuil BemecTBa. CBsI3b CKOPOCTH JBMIKEHHUS YaCTHUIl ¢ TemrepaTrypoi. bpoyHoBckoe
IBWOKeHUe, TP y3us. Bzaumoodeticmeue uacmuy eewjecmea. npumsdiceHue u OmmanKusanue.

ArperatHbie COCTOSIHHS BEIIECTBA: CMpOeHUe 2a308, HCUOKOCMeEl U MEEPObIX (KPUCMANIUYECKUX)
men. Bzaumocesizo Me:)fcdy ceoticmeamu eeulecnie 6 pAas3Hblx AcpecamHblX COCMOAHUAX U UX ANTOMHO-=
MonexyapHuim cmpoeruem. Ocobennocmu azpe2amHulx COCMOAHUL 800bl.

Hemoncmpayuu

1. HabmoieHre GpOYHOBCKOTO JIBHKEHHUS.

2. Ha6monenue nuddysun.

@ponmanvHole 1a60pamopHvle padomsl U OnbIHbL

1. OreHka 1uaMeTpa aToMa METOJIOM PsIOB (C UCTONIb30BaHUEM doTorpaduit).
2. OnbIThI 110 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHWMIO IEHCTBMS CHMJI MOIEKYJISPHOTO IIPUTSKEHUS (21eKMpOHHAs
oeMoHcmpayus).

Pa3znen 3. /IBH:KeHHMe ¥ B3aMMOJAEHCTBHE TeJl

Mexannueckoe IBUXKEHHE. PaBHOMepHOE W HepaBHOMepHoe aBrkeHHe. CkopocTh. Cpeodwss
CKOPOCMb NPU HEPABGHOMEPHOM O8udCceHuy. Pacuér myTu U BpeMEeHU JABUKCHHUS.

SIBnenue WMHEpUMH. 3aKoH uHepyuu. Bzaumooleiicmeue men KAk NPUYUHA USMEHEHUSI CKOPOCMU
osuorcenus men. Macca kax mepa unepmuocmu mena. IlnotHocts BemectBa. Cga3b nIOMHOCMU C
KOJIUYecmeom MONIEKYIl 8 eOuHuye 06vémaseuecmsa.

Cwita Kak XapakTepucTuka B3aumoaencTus ten. Cuna ynpyeocmu v 3akoH ['yka. Hzmepenue cunvi
¢ nomowvlo OuHamomempa. SIBaeHue TATOTEHUS U cunatsxkectd. Cuna msdcecmu Ha Opy2ux niaHemax
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(MC). Bec tena. HeBecomocTs. CiokeHHE CHJI, HAIIPaBJIECHHBIX IO OJHOW TpsiMoii. PaBHomelicTByIomas
cuit. Cuna mpenus. Tpenue ckonvorcenus u mpenue noxos. Tpenue 6 npupooe u mexuuxe (MC).
Hemoncmpayuu

HaOmrofenrne MeXaHMYECKOr0 IBUKCHHUS TelIa.

N3mepenne cKkopoCTH MPSIMOIUHEHHOTO ABUKCHUSI.
HalGmronenue siBjeHUs HHEPITUH.

HaGimoienne n3MeHeHUs] CKOPOCTH TIPU B3aUMOJCHCTBHH TEI.
CpaBHEHHE Macc 10 B3aMMOJICHCTBHIO TE.

Ciio)eHue cuil, HalpaBJIECHHbBIX MO OJTHOM MPSMOM.

JleMoHCTpanus CUIbl YIPYroCTH Ha Pa3InvyHbIX MaTepHuaax.
DponmanvHsle 1ab0OpamopHvle padomsl U ONbIMBbL.

NogakwdE

1. Omnpenenenne CKOPOCTH paBHOMEPHOTO IBMXKCHUS (IIIApUKa B )KUIKOCTH,MOICIIH
IEKTPUUECKOTO aBTOMOOUJIS U T. I1.) (971eKMPOHHAA 0eMOHCMPAUU).

2. OmpeneneHue CpeaHE CKOPOCTH CKOJIbKEHUS OpycKa WJIM IIapyKa MOHAKIOHHOW
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThI, IEMOHCTPUPYIOIUE 3aBUCHUMOCTh PacTsDKEHUS (IehOopMaluu)IpyKUHBI OT

IIPUIIOKEHHOM CHJIBI.

5. OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTDb CUJIbI TPCHHUS CKOJIBKCHUS OTBECA TCJIa U
XapaKTepa COIpUuKaACarOmXCA HOBCpXHOCTeﬁ.

Pa3nen 4. laBiieHne TBEPABIX TeJl, JKHAKOCTEl U ra3oB

Hasnenue. Cnocobvl ymenvuieHus u yseauueHus oasieHus. [lasnenue 2aza.3a8ucumocms 0agieHus.
eaza om 00véma, memnepamypwvi. llepedaua 0agneHUAmMEEPOLIMU MeNaMU, HCUOKOCIAMU U 2A3AMU.
3axon Ilackans. Ilnesmamuueckue mawiunvl. 3aBUCUMOCTh JABJICHUS KHUJAKOCTH OT TIJIyOWHBI.
Coobwarowuecs cocyowl. [ uopasnuieckue MexaHuzmbl.

Atmocdepa 3emnu u armochepHoe AaBieHue. [lpuuunsvl cyujecmeosanus 6030YUWHOU 000NOYKU
3emnu. Oneim Toppuuennu. Hsmepenue ammocghepnoco Oasnenus. 3asucumocms ammocgepHozo
oasnenusi om 8blcomvl HAO YposHem Mopsi. Ilpubopwl 01 uzmeperuss ammocgheprHoco 0asieHus.

Heticmesue srcuokocmu u 2aza Ha noepyxscénHoe 6 Hux meso. BeliTankuBaromas (apXxuMe0Ba) cuia.
3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTb JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs KUAKOCTHIO U Ta30M.
CooOmaromuecs coCyabl.

I'mppasinueckwmii npecc.

[IposiBneHue neicTBUst aTMOCPEPHOTO JTABIICHUS.

Sk whE

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHUIIBI OT 00BEMa MOTPYKEHHOW YacTUTENa U
MJIOTHOCTHU KUAKOCTH.

7. PaBeHCTBO BHITAIKMBAIOIIEH CHUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue nuaBaHus TeN: IJIaBAHUE WM MOTPYKEHHUE TN B 3aBUCUMOCTHOT
COOTHOUIEHUS TUIOTHOCTEH TeNa U KUIKOCTH.

Dponmanvhole 1ab0pamopHvle padomol U ONbIMbL

1. HccnenoBanue 3aBHUCHMOCTH Beca Tella B BOAE OT 00BEMa HOFp}OKéHHOﬁ B JXHAKOCTb
qacCTH TEa.

2. OHpCIleJ'IeHI/IC BBITAJIKUBAIOIICH CHIJIBI, JICI\/'ICTBYIOH_ICI\/’I Ha T€Io, HOpr)KéHHO@ B
KHUOKOCTD.

3. HpOBepKa HE3aBUCHUMOCTH BBITAJIKHBAIOIIEH CHIJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO B )XKHUIKOCTH,

OT MaCChI TCJ1A.
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4, OnbITHl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIONIEH CHIIbI, JICUCTBYIOIIECH Ha
TEJIO B )KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUAKOCTH YACTH TEJIAU OT IJIOTHOCTH JKUAKOCTH.

5. KoHcTpynpoBanne  apeoMmerpa WIM ~ KOHCTPYMPOBAHHME  JIOJKHH ONPEIEICHUE
€€ rpy300AbEMHOCTH.

Pa3nen 5. PaGoTa u MOIIHOCTH. JHEPTruUs

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCThb. [Ipasuno pasHosecus pwviuaca.
Ilpumenenue npasuna pasnogecus pviuaea K 010Ky. «3onromoe npasunoy mexanuku. KIIJ| mpocTsix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas 3Heprus. Kunemuueckas u nomenyuanvhas suepaus. llpespawenue 00no2o euda
Mexauuueckot sHepeuu 8 Opy2oul. 3aKOH COXPAHEHUs YHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. [IpuMepsl MPOCTHIX MEXaHU3MOB.

@DponmanvHvle 1a00pamopHvle padOMbvl U ONbIMbL

1. Omnpenenenue paboOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JABM)KCHHHM Tella IO
FOpH?;OHTEUILHOfI IMOBCPXHOCTH.

2. HccnenoBanue yciioBuil paBHOBECHS pbluara.
3. N3mepenne KIIJ] HakTOHHOHN TIJIOCKOCTH (a1ekmponHaademoncmpayus).

4, Nzyuenue 3aKOHa  COXpPaHCHUs MEXaHUYCCKOM SHEPTUU (31ekmponnas
demoncmpayus).

8KJIACC

Paszaen 6. Ter1oBbie iBJIeHUSA

Ocnognbie NONOXMCEeHUs. MONEKYIAPHO-KUHEeMUYecKolu meopuu cmpoenus eewjecmsea. Macca u
pazmepvl amomog u monexkyil. Onvimvl, NOOMEEPAHCOAOUUE OCHOBHBIE HNONONCEHUS MONEeKVIAPHO-
KUHEeMmu4ecKou meopuu.

Mogenu TBEPAOro, KMIKOTO M Tra3000pa3HOro COCTOSHUM BewiecTBa. Kpucmaniuueckue u
amopghuvie mena. OOvACHeHUe CBOUCME 2A308, HCUOKOCMEL U MBEPObIX Mell HA OCHOBE NONO0NCEeHUU
MOeKyIapHo-Kunemuyeckol meopuu. CMaulBaHUE U KanuuiapHele aeieHus. Tennogsoe pacuupenue u
corcamue.

Temnepatypa. Cea3b memnepamypuvl co CKOPOCMbIO MENI08020 OBUNCEHUS HaACMUY.

Buytpennss sueprus. Cnocobvl usmenenusi GHympeHHel SHepauu: menionepeoaia u cogepuieHue
pabomwi. Buovl mennonepedauu. menionpo8ooOHOCMb, KOHGEKYUL, U3TYUeHUe.

KonuuecTBo tennotel. Yoenvuas mennoémrxocmo eeugecmsa. Tennoobmen u menniogoe pasHosecue.
Ypasuenue mennogozo banamnca.

lInasnenue u omeepoesanue KpUCMauludeckux eeujecms. YoenvHas menioma NIAGNEHUsL.
Ilapoobpasosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas mennoma napoobpazosanusi.
3asucumocms memnepamypvi Kunenus om ammocgheprozo oaenenus. Brascnocmo 6030yxa.

DHeprus TOIUBA. YoenvHas menioma ccopanusl.

Ipunyunvr pabomovr mennosvix oeueameneti. KIIJ] mennosozco osucamens.

Tennoguvle osucamenu u 3awuma okpysicaowei cpeovt (MC).

3axon coxpanenus u npespawjenus sHepauu 8 menaogvlx npoyeccax (MC).

Hemoncmpayuu
Ha6mronenne 6poyHOBCKOTO JIBHKCHHS.

Hab6monenue nuddysun.

Habmroienue siBieHni CMauMBaHUS U KAWL PHBIX SBICHUH.

HaGmntoneHue TerioBoro pacyupeHus Tell.

V3meHeHne naBiieHUs Ta3a MpH M3MEHEHUH 00bEéMa M HArpeBaHUM MIIMOXJIAXKICHHH.

HpaBI/ma HU3MCPCHUA TCMIICPATYPhI.
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Bupael Temionepenayu.
OxJnaxaeHre Ipu COBEPIICHUU pabOTHI.
Harpesanue npu coBepiieHny pabOThl BHEIIHUMU CHIIAMHU.

B oo~

0. CpaBHeHUE TEII0EMKOCTEN pa3TUYHbIX BEIECTB.

11. HabmroeHne Kumenus.

12. HabuoieHre mocTossHCTBa TeMIIepaTyphl IPH TJIABJICHUU.

13. MoJie/Ti TEIUIOBBIX JIBUTATEICH.

DponmanvHsle 1ab60pamopHvle padomsl u ONbIM bl

1. OnbITHl 110 OOHAPYKEHUIO ACUCTBHS CHUJ MOJICKYJSIPHOTO TPUTSIKCHHS

(271eKmpoHHan 0emoncmpayusi).

2. OnbITHI 110 BRIPAILMBAHNIO KPUCTAJIJIOB [IOBAPEHHOM COJIM MIIM caxapa.

3. OnBITH IO HAOJIOJICHUIO TEIIOBOTO PACHIUPEHUS Ta30B, KUIKOCTEH UTBEPIBIX TEIL.

4. Omnpenenenue naBieHus BO3ayxa B OaJlJIOHE MINPUIIA.

5. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh [aBJCHHUS BO3AyXa OT ero o0béma Hu
HArpeBaHUs WIH OXJIKICHUSI.

6. Habmionenne u3MeHeHUs BHYTPEHHEW HHEPrUM Tela B pe3ylbTaTe Terionepenadn u
paboThl BHEIIHUX CHIL

1. HccnenoBanue sBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW HWTOpPSYEH BOJIBI.

8. HccnenoBanue npoiecca uCapeHusl.

9. Ornpenenenre OTHOCUTENLHOM BIAXKHOCTH BO3/TyXa.

10. OnpedeneHue y0envbHOol meniomsl nideleHus: 1bod.

Pa3nes 7. JiekTpuyeckue 1 MATHUTHBIE SIBJICHUS

Onexmpuzayus men. J|Ba poaa 3MeKTpUUYECKUX 3aps10B. BzauMoaeiicTBue 3apsyKeHHBIX Tell.

Onexrpuueckoe noiue. /lpunyun cynepno3uyuu 31eKmpudeckux noueti (Ha KauecmeeHHoM YposHe).

Hocumenu snexmpuueckux 3aps008. SnemenmapHulil d1ekmpuyeckuti 3apad. Cmpoenue amoma.
[IpoBOAHMKY U THUANEKTPUKH. 3aKOH COXPaHEHUSI AJIEKTPUUECKOro3aps/ia.

DneKTpuuecKuil ToK. Yenosua cywecmeosanus snexmpuiecko2o moxa. VICTOUHUKHM MOCTOSITHHOTO
ToKa. JIeHCTBUS 31EKTPUYECKOro TOKa (TEIUIOBOE, XMMHMUYECKOE, MarHUTHOE). Dnekmpuueckuil mox 8
HCUOKOCMAX U 2A3AX.

PabGora u MoOIIHOCTH 3JEKTpUUECKOTO TOKa. 3akon [[coyns—J/lenya. Onekmpuyeckue yenu u
nompebumenu 31eKmpuieckou dHepeuu 6 Ovimy. JnekTpuueckas nenb. Cuia Toka. DIEKTpUYECKOe
HanpspkeHue. CoNpoTUBIEHHE MPOBOAHMKA. YoenbHoe conpomusnenue eewjecmea. 3akoH Oma ans
yudactka nenu. [locnenosaTenpHOE U apalljielIbHOE COEAMHEHUE TPOBOIHUKOB. Kopomkoe 3amviKaHue.

[ToctositHHBIE MarHUTHL. B3auMonelicTBrUE MOCTOSHHBIX MAarHUTOB. Macnumnoe none. Mazcnummoe
none 3emnu u e2o 3Hauenue 01s xnuzHu Ha 3emae. Onvim Ipcmeda. Macnummuoe noje 31eKmpuieckozo
moxa. llpumenenue snexmpomazHumos 6 mexuuxe. /lelicmeue MAacHUMHO20 NOJSL HA NPOBOOHUK C
MoKoM. Dnekmpoosuzamenb NOCMOSHHO20 MOKaA. Hcnonvszoeanue snekmpoogueameneil ¢ mexuuuecKux
ycm- poticmeax u Ha mpamicnopme.

Onvimul Dapades. HAsenenue snexkmpomacnumuou undykyuu. Ilpasuno Jlenya. dnexkmpozenepamop.
Cnocobuvl nomyyenuss 21eKmpudecKoli dHepeuu. IIEKTPOCTAHIIMKM HAa BO300HOBISEMBIX HCTOYHHKAX
SHEpPTUH.

Hemoncmpayuu
DJeKTpu3anus Tell.

JIBa poJia 3JIEKTPUUECKUX 3apsA0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
Y CeTpoiCTBO M AEHCTBUE DIIEKTPOCKOIA.

DneKkTpocTaTu4ecKas HHIYKIUS.

3aKOH COXpaHEHUs MIEKTPUUECKUX 3aPAI0B.

HpOBOI[HI/IKI/I " IU3JICKTPUKH.

ok whE
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MoaenupoBaHH€e CHIIOBBIX JTUHUN JIEKTPUYECKOTO MOJIS.
M cToyHUKHN OCTOSSHHOTO TOKA.
JIeNCTBUS 3IIEKTPUYECKOTO TOKA.

B oo~

0. DJIEKTPUUYECKUH TOK B KUJIKOCTH.

11. Ta30Bblii paspsi.

12. V3MepeHre CUIIbI TOKA aMIIEPMETPOM.

13. V3MepeHue 3JIeKTPHIECKOT0 HANPSKEHHS BOIBTMETPOM.

14, PeocTar n MarasuH CONpOTHBJICHUIA.

15. B3auMoelicTBUE IIOCTOSHHBIX MATHUTOB.

16. MoenupoBaHue HEBO3MOKHOCTH Pa3/e/ICH s MOJIF0COB MATHUTA.

17. Mo ieIMpoBaHNe MATHUTHBIX T10JIEH NOCTOSHHBIX MATHUTOB.

18. OnsIT Dpcresa.

19. MaruuTHOE 1oJie TOKa. DIEKTPOMATHHUT.

20. JleficTBIE MarHUTHOTO MOJIS HA TPOBOIHUK C TOKOM.

21. DJIEKTPOABUIaTelb IOCTOSHHOTO TOKA.

22. HccnenoBanue sBIEHUS 21€KTPOMArHUTHON HHYKITHH.

23. Onbitel Dapages.

24, 3aBHCHMOCTh HANPABJIECHHUS MHIYKIMOHHOTO TOKA OT YCIOBHIi €roBO3HMKHOBEHMS.

25. DJIEeKTPOreHepaTop MOCTOSHHOTO TOKA.

@Dponmanvhsle 1abopamopible padomot u ONbLIMbL

1. OneiThl 10 HAONIOAEHMIO  BJIEKTPU3alUM  Tel HUHAyKIWed | IIpu
CONPHUKOCHOBEHUH.

2. Wccnenopanue JeicTBUs 5JEKTPUYECKOr0 MOJsS HA MPOBOJHUKU MIUDIEKTPUKH.

3. COopka u mpoBepka paboThI NEKTPUUECKOMN 1[EMU TTOCTOSHHOTO TOKA.

4, V3MepeHue 1 perylupoBaHe CUIIbI TOKA.

5. M3MepeHye 1 peryIupoBaHKe HAIPsKEHHUS.

6. Hccnedosanue 3a6ucumocmu Cuibl moxa, uoyuje2o 4epes pesucmop, omconpomueieHus.

pesucmopa u HanpAdjdNCeHusl Ha pesucniope. Ol’lblmbl, ()eMOHcmpupy}ou;ue 3A6UCUMOCMb JIEKMPUUECKO20
Conpomuenierus I’lpOBOdHMKa om e2o 0/1qu1, nﬂomadu nonepe4dHoco cedenHus u mamepuaia.

7. IIposepka npasuna crosiceHus HaAnNpAXCeHull npu Nocie008amenbHOM COCOUHEHUU O08YX
Dpe3ucmopos.

8. IIposepka npasuna 01 cunvbl moxka npu nApaLleIbHOM COeOUHEHUU PEe3UCTOPOS.

9. Onpenenenue paboThl IEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UcTop.

10. Ornpezenienre MOITHOCTH JIEKTPUUECKOT0 TOKA, BBIJIEISIEMOM Ha pE3UCTOPE.

11. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILErO Yepe3 JaMIOYKy, OT HalpsyKEHUs Ha
HEH.

12. HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MArHUTOB.

13. W3ydyeHre MarHUTHOTO IIOJIS TIOCTOSHHBIX MarHUTOB TMpU UX OObEIUHEHUH U
pa3JeIcHun.

14. HccenenoBanue NeWCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

15. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBHS KaTyIIKH C TOKOM H
MarHuTa oT CHJIbl TOKa U HaIPaBJIEHUS TOKA B KaTYyIIIKE.

16. N3y4eHne neicTBUs MarHUTHOTO NOJISL HA TPOBOJHUK C TOKOM.

17. Uszyuenue pabomul snexmpoosucamersi.

18. N3mepenne KIIJI anexkTpoaBUraTebHOM yCTaHOBKH.

19. OnpIThl 1O HCCIENOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM HMHAYKIUHU: HCCIEJOBaHUE

W3MEHEHMI 3HaYSHUS U HaITpaBJICHUA UHAYKIIMOHHOI'O TOKaA.



9KJIACC

Pa3nen 8. MexaHuueckue siBJIeHUS

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXAHUYECKOT0 JIBUKeHUs. PaBHOMEpHOE NpAMONMHENHOE NBUKEHUE. Hepasnomeproe npamonunelnoe
osuoicenue. CpeiHss U MCHOBEHHASI CKOPOCb Meld NPU HePaBHOMEPHOM O8UNCEHUU.

Yckopenue. Pasnoyckopennoe npamoaunelnoe osudxicenue. CBodonnoenanenue. Onvimot I anunes.

Jluneiinas u y2noeas ckopocmu. Llenmpocmpemumenbroe ycKopeHue.

Ilepsbiit 3akoH Herorona. Bropoii 3akon HeroroHa. Tperuit 3akoH HbroroHa.

Ipunyun cynepnozuyuu cun.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpeHus CKOIbICEHUs, CUNA MPEeHUs NOKOA,
opyeue 8uobl MpeHusl.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOAHOTO MaAeHus. /[[eudicenue
niaunem eoxpye Connya (MC). Ilepsas kocmuueckas ckopocmo. Hesecomocmo u nepecpy3xu.

PaBHOBecue MarepwalibHOW TOUYKH. AbOconiomuo meépooe meno. Pasnosecue meépooco mena c
3axkpennénHol ocvio epaujernus. MomeHnT cuibl. Llenmp maxcecmu. Imnynec tena. Mzmenenue umnynsca.
Hmnynwe cunvi. 3aKoH coxpaHeHHs uMmnynbca. PeaktusHoe apmxenue (MC).

Mexanuueckasi pabota U MOmHOCTb. Pabota cun TskecTH, ynpyeocmu, mpenus. Ceazv sHepauu u
pabomsi. lloTeHIMaNbHAsg 3HEPrUsl Tena, MOJHATOTO HAaJ MOBEPXHOCTBIO 3eMiH. [lomenyuanvHas
onepeusi cocamou npyxcunvl. KuHetnueckass sHeprusi. Teopema o KuHemuueckou 3sHepauu. 3aKOH
COXPaHEHUsI MEXaHUUECKON YHEPIHH.

Hemoncmpayuu

1. HaGmroaeHne MEXaHHYECKOTO JIBHKEHHS TeIa OTHOCUTEIBHO Pa3HBIX TEIOTCUETA.

2. CpaBHeHHMe MyTeii U TPAEKTOPHIl IBHKEHHS OJHOIO U TOIO e TENA0THOCUTENBHO PA3HBIX TEI
oTcuéra.

3. M3MmepeHue CKOPOCTH U YCKOPEHHUS MPAMOJIUHEHHOTO JIBHKECHHUSL.
4, Vccnenosanue NPU3HAKOB PABHOYCKOPEHHOTO IBUKEHHS.
5. Habmomenne IBMKEHHS TEIA IO OKPYKHOCTH.

6. HabGmoneHne MexaHUYECKUX SBIECHUH, IPOUCXONANINX B cUCTeMe 0Tcuéra «Tenexkkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBHUKEHUU OTHOCUTEIHHO KaOnHeTa (QU3UKHU.

7. 3aBHCHMOCTB YCKOPEHHS Tejla OT MAacChl TEa U JIEHCTBYIOIIEH Ha HETO CHITBI

8. Habronenne paBeHCTBa CHII IPU B3aHMO/IEHCTBUM TEJ.

9. HsmeHeHue Beca Telna NpH yCKOPEHHOM JIBUKEHHM.

10. Iepenaua mMmysbca IpU B3aMMOJIEHCTBUN TEI.

11. TIpeoGpa3zoBanus sHEPrUK MPH B3aUMOJICHCTBHH TEJL.

12. Coxpanenune uMmysibca Ipy HEYIPYrOM B3aHMOIEHCTBUM.

13. Coxpanenue ummysbca pu aGCOMIOTHO YIPYTOM B3aUMO/IEHCTBUH.

14. HaGmonenne peakTHBHOTO JIBHKEHHUS

15. Coxpanenne MexaHUUECKON SHEPIUH TIPH CBOOOIHOM MaJIEHUN

16. CoxpaHeHHMe MeXaHMYECKO SHEPTHU TPU ABMKEHUH TENA IO ISHCTBUEM TIPYKUHBEL.

®@ponmansusle 1adopamopHsle padomsl u ONbINbL

1. Koucmpyuposanue mpaxkma 0na pazeona u OdanvHelue20 PAGHOMEPHO20 OBUNMCEHUS
wapuxa uiu meaedcKu.

2. Omnpenenenue cpenHed CKOPOCTH CKOJIBXKEHHs Opycka WM JBMXKEHHUS IIapHKa 10
HAKJIOHHOM IIOCKOCTH.

3. OnpeneneHne YCKOpPEHMsI Tejla MpPU PABHOYCKOPEHHOM JBHKEHHHM TI0 HAKJIOHHOM
MJIOCKOCTH.
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4. HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBMKEHHH O€3
Ha4yaJbHOU CKOPOCTH.

5. HccneoBaHue 3aBUCMMOCTH CHJIbI TPEHHUS CKOJbKEHHUS OT CUIIBIDPMAJILHOTO JaBJICHMS.

6. Onpenenenne k03QPUIMEHTA TPEHUS CKOIbKEHHUS.

1. Onpenenenue KECTKOCTH IIPYKUHBL.

8. Onpenenenue pabGoThl CHJIBI TPEHHs IIPM PAaBHOMEPHOM [BWKEHHHM Tela IO
rOPH30HTAILHON MOBEPXHOCTH.

9. Onpenenenue padoThl CUIIBI YIPYroCTH  IpU  IOABEME rpysa c
MCIONb30BaHUEM HEOBHKHOTO U HOABHKHOTO GIOKOB.

10. 3yuenne 3aKOHA COXPAHEHHs SHEPI UK

Pasznea 9. Mexannyeckue KoJ1e0aHUA M BOJIHBI

KonebarenbHoe aBmkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJICOAHUI: TIEpUO/I, YaCTOTa, aMILIUTY/Ia.
Mamemamuueckuii u npysicunHovll masmuuku. IIpespawenue snepauu npu KoredbamenrbHOM 0BUNCEHUU.

3aryxaromue kKoyiebanus. BeraykaeHnbie konebanus. Pesonanc.

Mexannueckue BoiHbI. CBONWCTBA MEXaHMUECKHUX BOJH. [IpodonbHble U nonepeunsvie 8onHbl. [iuna
80JIHbL U CKOpOCMb €€ pacnpocmparenus. Mexanuyeckue 601nbl 6 meEpoom meie, ceucMudeckue 80JHbl
(MC).

3ByK. I pomrocms 38yka u evicoma mona. Ompadsicenue 36yka. UHgpazeyxk u yiompassyx.

Hemoncmpayuu
HaGmonenne kone0aHuii TeNT TOJ JCWCTBUEM CHIIBI TSKECTH U CHUJIBIYIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTU U HA TIPYXKHUHE.

Habmroienue BeIHYXIEHHBIX KOJIe0aHUI U pe30HaHca.
PacnipocTpanenue npoaoabHbIX U MONEPEYHBIX BOJIH.
HaGroieHne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

Sk whE

AKycTHYeCKHi pe3oHaHC.

DponmanvHovle 1a00pamopHvle padomul U OnvIMbL

1. Omnpenenenue 4acToThl U Meproia KojaeOaHui MaTeMaTHYeCKOro MasiTHUKA.

2. Ompenenenne 4acTOThl M TMEpHOJA KOJICOAHHI MPYKUHHOTO MAasTHHKA

(271eKmpoHHaA 0emMoHcmpayusi).

3. HccnenoBanue 3aBUCUMOCTH TIepHOa KoeOaHU OIBEIIEHHOTO K HUTUTPY3a OT AJTUHBI
HUTH.

4. UccnenoBanue 3aBUCUMOCTH nepuoja Kose0aHui MPY>KUHHOTO
MasiTHUKA OT MAcChl Ipy3a (31eKmMpPOHHAA 0eMOHCMPAYUsL).

5. [IpoBepka HE3aBUCUMOCTH MEpUOJIa KoJeOaHUul rpy3a, MOABEIICHHOTO KHUTH, OT MacChl
rpy3a.

6. OMBITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTb rnepuojia KOJIeOaHMI

NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI.
1. N3mepeHue yckopeHusi CBOOOIHOTO NAACHUS (21EKMPOHHAAOEMOHCMPAUUL).

Pa3nen 10. DiiekTpoMarHuTHOE MoJie U J1€KTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHuTHOE ToJje. DIeKTPOMarHuTHbIE BOJIHBIL. Cgoticmea snekmpomacHumuulx 6oaH. Lllkana
INEKMPOMASHUMHBIX 80IH. HICnonb306anue 31eKmpoMAeHUMHbIX 801H OJisl COMOBOU CEA3U.
DJeKTpOMarHuTHas mnpupona cera. CKopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETa

Hemoncmpayuu
1. CBOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BomnnoBrie cBOlicTBa cBETA.

3 4
®@ponmansusle nabopamopHvie” padomvl U ONbINbL
1. V3ydeHne CBOMCTB 9ICKTPOMArHUTHHIX BOJH C IIOMOLIBIO MOOHIIBHOTO TenedoHa.
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Pa3nen 11. CBeToBbIe ABJI€HHSA

JlyueBas Mozens cBeta. Vicrounuku cBeta. [lpamonuneiinoe pacnpocmpanenueceema. 3ammenusl
Connya u Jlynsi. OTpaskeHue cBerta. Ilnockoe 3eprano. 3akoHompasjicenusi ceema.

[Ipenomiienue cBeTta. 3aKOH IpeslOMIIEHUsl cBeTa. [lonnoe enympennee ompadicenue ceemd.
Hcnonvzosanue nonnozo 6Hympenne20 ompajiceHusi 8 ONMU4ecKux c8emosooax.

Jlunza. Xon nyueit B muH3e. Onmuueckas cucmema ¢pomoannapama, MUKpOCKoOna u mejieckona
(MC). I'na3 kak onmuueckas cucmema. bauzopykocmo u 0anbHO30pPKOCHb.

Pasnooicenue 6enoco ceema 6 cnexkmp. Onvimol Hotomona. Cnodicenue cnekmpanbHulx 1Y8emoa.

Hemoncmpayuu

1. [IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

2. OTpakeHHue CBETA.

3. [Tonyyenne n300pakeHH B INTOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

4, [IpenomieHue cBeTa.

5. OnTryecKuii CBETOBO/I.

6. Xon nydeii B cobuparonieit TuH3e.

1. Xop jy4eii B pacCenBaromIeii JIMH3E.

8. [Tonyuyenne n300paxeHUi C IOMOILBIO JIHH3.

9. [Tpunnumn aeiicTBus hoToanmnapara, MUKPOCKOIIAa U TEIECKOTA.

10. Mogens riasa.

11. PasnoxxeHue GEnoro CBETa B CIIEKTD.

12. [Tosrydenue 6emoro cBeTa Mpy CII0KCHUN CBETAa Pa3HBIX I[BETOB.

Dponmanvuvle 1adbopamopHsle padbomvl u ONbIM b

1. HccnemoBanue 3aBUCHMOCTH yrila OTPAKCHHsI CBETOBOTO JIyda OT YIJIaNaJICHHUS.

2. N3ydeHne xapakTepUCTUK H300paKEHUS TIPEIMETa B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIICHUSI CBETOBOT'O Jiyda OT yrianaJeHus Ha
TPaHULE «BO3YX—CTEKIION.

4. [Tonyuenune n300pa>keHUit ¢ TOMOIIBIO COOUPAIOIIEH JINH3BI.

5. Omnpenenenre GOKYCHOTO PAaCCTOSHUS U ONTHYECKON CUITbI COOMPAIOIIIEHITHMH3BI
(271eKmpoHHasA Oemoncmpayus).

6. OnBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP (21€KMPOHHAAOEMOHCIMPAUU).

1. OnpITHl TTO BOCHPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUU 4Yepe3 IIBETOBHIE
(UIBTPBIL.

Pa3nen 12. KBanToBble siBJIEHUS

Onwvimer Pesepghopoa w muanetapHas Monenb atoma. Mogens aroma bopa.

Hcnyckanue u noenowenue ceema amomom. Keanmul.

PannoaktuBHOCTE. Anvgpa-, 6ema- u eamma-usnydenus. CTpoeHHE aTOMHOTO siipa. Hyxnonuas
MoOenb amomuozo Aopa. Mzomonvl. Paduoakxmuenvie npespawenus. [lepuoo nonypacnada amomuuix
s0ep.

Snepuble peaknuu. 3aKOHBI COXpPAHEHHWs 3apsIOBOIO M MacCOBOTO YHCEIL.

Peaxyuu cunmesa u denenus sioep. Ucmounuxu snepeuu Connya u 36¢30 (MC).

Snepnas suepreTuka. Jeiicmsusn paduoakmusHvix uziyueHuti Ha scusvie opearuzmol (MC).

Hemoncmpayuu

CrexTpsl uznydenust u noryomieHust. CrneKTpbl pa3IndHbIX Tra3oB. CriekTp Bogopoaa. Habmonenne
TpeKoB B kamepe Bunbcona. PaboTa cu€runka HOHM3UPYIONINX U3ydyeHuil. Peructpanus uznydeHus
MIPUPOTHBIX MUHEPAJIOB U TIPOTYKTOB.

Dponmanvusvie 1adopamopHsie padomvl U ONbIMbL

1. HccnenoBanue TPEeKOB: M3MEPEHUE SHEPTHU YACTHIBI TI0O TOPMO3HOMYMYTH (110
dboTorpadusam) (21eKmpoHHas 0eMOHCMPAyUs).
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2. N3mepenne paanoakTUBHOTO (hOHA (271eKMPOHHAA 0EMOHCMPAYUL).

IHoBTOpPHUTEIBbHO-0000 AU MOTYJIb

[ToBTOpPUTENHEHO-0000IIAOMINK MOAYJIh MpPEIHA3HAYEH JUIS CHUCTEMATHU3allud M O00O0OIICHUS
IPEIMETHOTO COJAEPKAHUS U OIBITa JAEATEIbHOCTH, MPUOOPETEHHOTO IMPHU M3YYEHHH BCETOo Kypca
busuku.

[Tpu W3ydeHUH JAHHOTO MOJYJS PEaTU3YIOTCS M CUCTEMATH3UPYIOTCS BUABI ACSITENBHOCTH, Ha
OCHOBC KOTOPBIX oOecrieunBaercs AOCTHIKCHUC HNPCAMCETHBIX W MCTANPCIMCTHLIX IIIAHUPYCMBIX
pe3ynbTaToB 00yueHUsl, GOPMUPYETCS €CTECTBEHHO-HAY4YHAasi TPAMOTHOCTh: OCBOCHHE HayYHBIX METOJI0B
HUCCIICO0BAaHUA SIBJICHUU IprUPOAbI N TCXHUKH, OBJIAACHHUC YMCHUAMU 06’b$ICH$ITB (1)H31/II-IGCKI/IC SABJICHHA,
MPUMEHSISI TIOTY4eHHbIE 3HAHUS, PElIaTh 3a/1a4k, B TOM YHCJIe KaueCTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[TpuHIMIHATBEHO JEATEILHOCTHBIN XapaKTep NaHHOTO pasfeNa peam3yeTcsl 3a CYET TOTo, uTo
yualuiiecs BHITOJIHAIOT 33a/IaHUs, B KOTOPBIX UM IPEe/IaraeTcs:

® Ha OCHOBE NOJYYCHHBIX 3HAHWUN paCIO3HABATh U HAYYHO OOBACHATH (DPU3UUYECKHE SIBICHUS B
Opr)KaIOH_[eﬁ npupoac u HOBCCHHGBHOﬁ JKU3HHU; UCII0JI30BATh IO PYKOBOACTBOM II€Jarora Hay4HbIC
METOJIbl HCCeNOBaHUS (U3MUYECKUX SBJICHWM, B TOM YHUCIE JUIsI MPOBEPKU TUIIOTE3 U MOTYyYCHHS
TCOPCTUUCCKHUX BbBIBOOOB;

® 0OBACHATH C ONMOPON Ha AUIAKTUYECKUI MaTepHal mocjie 00CyXIIeHHUs C MeJaroroM Hay4HbIe
OCHOBbI Hau0ojiee BaXKHBIX JOCTHKEHMM COBPEMEHHBIX TEXHOJOIHMM, Hampumep, MPaKTUYECKOrOo
UCIIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB SHEPIUH HA OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX
N3BCCTHBIX BUJIOB OHCPTHUHU.

Kaxxgast u3 TeM JaHHOTO pasjenia BKIIOYAET SKCIEPUMEHTAIBHOE HCCIe0BaHHe 0000IIA0Iero
XapakTepa Ha YCMOTpPEHHE IMefarora W TpU ero NoMomnu. Paszmen 3aBepmiaercss NHpoBeNESHHEM
JTUArHOCTHYECKOHN U OLIEHOYHOU pabOThI 32 KYPCOCHOBHOM IITKOJIBI.

IIpuMepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPUAJIBI
[IpoBeneHNEe OLCHKUA OCTHKEHUHN IUJIAHUPYEMBIX DPE3YJbTaTOB OCBOCHHUS y4€OHOTO MpeaMeTa
IPOBOAUTCA B (DOpPME TEKYILETO U PYOSKHOTO KOHTPOJIS B BUJIE KOHTPOJIBHBIX PadoT.

7  kaace

Koumponwvnas paboma Ne 1 no teme «IlepBoHauaibHble CBEAECHUS O CTPOCHUU BEILIECTBAY
Konmponvnasa paboma Ne 2 no reme «Macca, I0THOCTb, 00BEM.

Koumponvnas paboma Ne 3 1o Teme «CHIIBI B IPHPOJEY.

Konmponvnasa paboma Ne 4 o Teme «JlaBneHue».

Hmoeosas nposepounas paboma.

8 kuace

Bxoonas nposepounas paboma.

Konmponvnasa paboma Ne 2 no teme «Tennossle siBienus». Konmponvnaa paboma Ne 3 no reme
«ATperaTHbie COCTOSIHUS BEIIECTBAY.

Konumponvnaa paboma Ne 4 no teme «Onekrpuueckuil Tok. Hampsokenue»,

«Conpotusnenue. CoeJUHEHHE TPOBOTHUKOB).

Konumponvnaa paboma Ne 5 no teme «PaboTa W MOIIHOCTH 3JIEKTPUUYECKOTOTOKAY, «3aKOH
Jxoyns —JIennay.

Hmozosas nposepounas paboma

9 kuacc

Bxoonas nposepounas paboma.

Koumponvnasa paboma Nel mo teme «3aKOHBI JBIKEHUS U B3aUMOJCUCTBUS TEID.
Konmponvnas paboma Ne 2 o Teme «MexaHnveckne KojeOaHust ¥ BOJIHBI». KonmponvHas
paboma Ne 3 110 TeMe «INEKTPUUECKUE U MarHUTHBIE SABIEHU». Konmponvuas paboma Ne 4 no teme
«CtpoeHne aTroMa M aTOMHOTO sapa» U «CTpoeHue U 3BOMIONMS BeeneHHon».

Hmozosas nposeepounas paboma
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O ITIPEMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUA

B memom pesynbrarbl ocBoeHus oOydaromiumucs ¢ 3I1P yueGHOro mpeamera

«Du3nKa» JOKHBI COBIANATh C pe3ylIbTaTaMd NPHUMEPHOUW pabouell MmporpamMMblOCHOBHOTO
o0mero oOpa3oBaHUsI.

Haubonee 3HaUMMBIMU SIBISIOTCS:

JIMUHOCTHBIE PE3YJIbTATDI:

MOTHUBaLMsI K OOyYEHHIO M IIeJIEHANPABICHHON MO3HABaTEeNbHOM AESITeNbHOCTH; YCTAHOBKA Ha
OCMBICJICHHE JIMYHOTO OIBITA, HAONIOJACHUN 3a (U3HUYECKUMU

JKCIIEpUMEHTaMU;

YCTAaHOBKA HA OCMBICICHUE pE3YJIbTaTOB HAOMIOACHHWN 332 TPUPOJHBIMH W TEXHOTCHHBIMU
SBJICHUSIMU C NMO3ULUN PUZNYECKUX 3aKOHOB;

CIIOCOOHOCTh OIICHUBATh MPOUCXOMISIINE H3MEHEHUS U UX TIOCIEICTBUS,
dbopMynupoBaTh U OLIEHUBATH PUCKU, (POPMUPOBATH OTIBIT;
MOBBIIICHHUE YpOBHSI cBOEH KOMITIETEHTHOCTH yepe3 MPAKTUYECKYIO

JESTENIbHOCTD (IIPH COBMECTHOM BBITIOTHEHUH JTA0OPATOPHBIX MPAKTUYECKUX PabOT);yMEHUE pa3anvarh
yueOHbIe CUTyalluu, B KOTOpbIX ydamuiics ¢ 3IIP moxer

NEICTBOBATh CaMOCTOSITENIBHO, U CHUTyalluu, TIe CJeIyeT BOCIHOJb30BaThCA CIPABOYHON
uHpOpMaLKeil U APYrUMH BCIIOMOTATEIbHBIMU CPE/ICTBAMH,

CIIOCOOHOCTh MPUHUMATH PEIICHHUE B KU3HEHHON CUTYyallid Ha OCHOBEIEpPEHOCa MOJYYEHHBIX B
xoJie 00yueHHs PU3NUECKUX 3HAHUH B aKTyaJIbHYIO CUTYAIHIO;

CIIOCOOHOCTH COOJII0/IaTh B MOBCEAHEBHOW >KM3HM IpaBUiIa JIMYHOM OE30MaCHOCTH Ha OCHOBE
NOHUMaHus (PU3MUYECKUX SBJICHUHN M 3HAHUS 3aKOHOB (DU3UKH,

YMEHHE KPUTHUYECKU OICHHBATh MOJYYEHHYIO OT cobeceqHHKa WH(OpMAIKI0, COOTHOCA €€ CO
3HaHUEM (PU3MUYECKUX 3aKOHOB;

CHOCOOHOCTH NepeaTh CBOU COOOPAXKEHMS, YMO3AKIIOUEHHSI TaK, YTOObI OBITh MOHATBHIM IPYTUM
YeJI0BEKOM;

a/IeKBaTHOCTb MOBEJICHNS 00YUarOIIErocsi C TOYKH 3pEHHs OMAaCHOCTU MJIM 0€30IaCHOCTH AJIs ce0st
WIH JUTS1 OKPYXKAIOLIHX;

YBa)XCHHE K TPYAY U pe3yJIbTaTaM TPYIOBOU JEATEIBHOCTH;

yriyOJieHne TMPEeCTaBICHUN O IEJOCTHOM KapTHHE MHpa Ha OCHOBE MPHOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHBIX 3HAaHUI U MPAKTUYECKUX YMEHU.

METANPEIMETHBIE PE3YJIBTATBI

Ognaodenue ynugepcanbHbIMU y4eOHbIMU NOZHABAMEIbHBIMU OCIICINGUAMU:

BBISIBIIATH IPUUMHBI U CJIEACTBUS MPOCTHIX (PU3UUECKUX SBICHUH;

onpenensath (puU3MYEecKHe TOHATHA, CcO3[JaBaTh O00O0OIIEHUs, YCTaHABIMBAaTh AaHaJIOTHU,
KJaccu(UIUpoBaTh, CAMOCTOSTEIBHO BbIOMPAaTh OCHOBAaHUS M KpUTEpUU s Kiaccudukanuwy,
UCIIOJIB3YS CIIPABOYHYIO MH(POPMAIUIO U OITUPAsCh HA aJITOPUTMYUEOHBIX 1EHCTBU;

YCTaHABIMBAaTh  I[PUYMHHO-CIEACTBEHHBIE  CBSI3U, CTPOUTH  JIOTUYECKOE  paCCYXICHHE,
YMO3aK/II04eHUe (MHIYKTUBHOE, JAEIYyKTHUBHOE, 10 aHAJOTWH) U JIeJaTh BBIBOJBI MOJ] PYKOBOACTBOM
Neaarora;

UCKaTh WM OTOMpaTh MH(OpPMALMIO WIM JaHHbIE W3 HCTOYHHMKOB C YYETOM MPEJIOKEHHON
yueOHOIl 3a/1auM U 3a/laHHBIX KPUTEPHUEB.

co3/aBaTh, IPUMEHATh U MPeoOpa30OBbIBaTh 3HAKKM U CHUMBOJIbI, MOJIETIN U CXEMBI JUIsl PEIIeHUS
y4eOHBIX U MM03HABATEIbHBIX 33/]a4;

C TIOMOUIBbIO TMEeJarora UM CaMOCTOSITENIbHO NMPOBOJUTH ONBIT, HECJIOXKHBIN SKCIIEPUMEHT 110
YCTAHOBJICHHIO OCOOCHHOCTEN (pM3UYecKOro o0bEeKTa WM SABJICHHS; TPeoOpa30BbIBaTh HH(YOPMALIHIO U3
OJIHOTO BUJA B Ipyroi (TabiauIly B TEKCT U
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mp.);

yYCTaHaBJIMBATh B3aUMOCBS3b (PU3MUYECKUX SIBICHUN M TPOLIECCOB, HCIIOJIB3YS

AITOPUTM YUEOHBIX JACHCTBUH.

Osnaodenue yHu6epcatbHoIMu yUeOHbIMU KOMMYHUKAMUGHHIMU OCHUCGUAMU:

OCO3HAaHHO MCIIOJIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUM C 3aJa4eil KOMMYHHUKALMM IS
BBIPAXEHUS CBOUX MBICIIEH U OTPEOHOCTEN JUIsl IJIAHUPOBAHUS CBOEH 1E€ATENBHOCTH;

OpraHHU30BbIBaTh Y4eOHOE B3aMMOJEWUCTBUE B rpymnme (OonpenesisTh OOIIME LIeNH, paclpeneisaTh
pOJIK, 10rOBapuBaThCs APYT C APYIOM U T. 1.).

LEJICHAIIPABICHHO HCII0JIb30BaTh UHGOPMAITMOHHO-KOMMYHUKATHBHbBIE TEXHOJIOTHUH,
HEOOXOMMBIE /IJIs pEIIeHUs YIeOHBIX U MPAKTUYECKUX (PH3UUECKUX 3a]ad;

OpPraHU30BBIBATH Y4eOHOE COTPYJHHMYECTBO U COBMECTHYIO JI€ATEIbHOCTh C YUHUTEIEM U
CBEPCTHHUKAMH B MPOIIECCEe 3aHATUN (DUZUKOU.

Oe¢n1adenue yHugepcaibHoIMU Y4eOHbIMU PECY/IAMUBHBIMU OCUCMBUAMU:

NOHMMATh LEJNU €CTeCTBEHHOHAYYHOTO OOyuYeHUs, CTaBUTh U (OPMYIHPOBATH AJs ceOsl HOBBIC
3aJa4i B yueOe 1 M03HaBaTeIbHON AESITETbHOCTH;

00HapyXuBaTh U HOPMYIUPOBATH YUeOHYIO MTPOOIEMY, ONIPEACIIATH 1IeJIb Y4eOHOU NeATeTbHOCTH;

CaMOCTOSITENILHO WJIM C TIOMOIIBIO YYUTENS MIIAHUPOBATh MYTH JOCTHKEHUSA 1esiel B U3HUECKUX
IKCIIEPUMEHTaX, B TOM WYHCIIE allbTEpHATHBHBIC, OCO3HAHHO BBHIOMpaTh HauOojee 3PPEKTHBHBIE
CrocoObl perieHus y4eOHbIX U TTO3HABATEeNbHBIX 33/1aY;

COOTHOCHUTb CBOM IIPAKTHUUECKHE JEHCTBUS C IUIAHMPYEMBIMHU pE3yJbTaTaMM, OCYILECTBISATh
KOHTPOJIb CBOEH JIEATENHHOCTH B MPOIlecce TOCTHKEHUS Pe3yNibTaTa, ONpeaeNsaTh ClIocoObl AeHCTBUI B
paMKax NpPEeUIOKEHHBIX YCIOBUN M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBUH C
U3MEHSIOIEHCS CUTYyaluen;

NPaBUIBHOCTD BBITOJIHEHHS SKCIEPUMEHTAIBHON y4eOHOH 3amaun, cOOCTBEHHBIE BO3MOKHOCTH
€€ peILEHHUS;

BJIQJICHHE OCHOBAaMH CaMOKOHTPOJI, CAMOOLICHKH, MPHUHSITHS PEIIEHUH M OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B y4eOHOW W TMO3HABATENBHOM [EATEIBHOCTH; JaBaTh aJCKBAaTHYIO OLICHKY
CUTyalluu W Ipeajarath IUIaH €€ U3MEHEHHUs; MPEABUAETh TPYJHOCTH, KOTOpPHIE MOI'YT BO3HUKHYTh
IpU peleHuH y4eOHOH

3a/1a4i;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT.

IMPEJIMETHBIE PE3YJIBTATDI

TpeGoBanusi K nMpeIMeTHbIM pe3yJIbTaTaM OCBOEHHMs y4eOHOro mpeamera

«Puszukay», pacnpeejeHHbIe 110 rogamMm 00y4eHHs

PesynbTarsl no rongaM GopmMyaupyrOTCs MO NPUHIUIY JA00aBIE€HNS HOBBIX PE3Yy/IbTaTOB OT Ioja K
rofy (pe3ysbTaThl OUEPEHOI0 rojia 10 YMOJIYaHUIO BKIIIOYAKOTPE3yIbTaThl MPEAbIIYIIHX JIET).

TKJIACC
[IpenmeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxarb C(HOPMHPOBAHHOCTH Y
00yyJaromuxcst yMeHu:

— OPHUEHTHUPOBATHCA B TMOHATHSIX W ONEPUPOBATH MMH Ha 0a30BOM ypoOBHE: (U3MUYECKUE U
XUMUYECKHE SBJICHUSI; HAOIIOJICHUE, SKCIIEPUMEHT, MOJICNb, TUTIOTE3a; SAMHUIIBI (PU3UIECKUX BEIIMYWH;
aToOM, MOJIEKyJia, arperaTHble COCTOSIHHS BelecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOE); MEXaHHUECKOe
JIBIDKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJMHEHHOE), TPAaeKTOPHs, PaBHOJEHCTBYIOIIAS CHII,
nedopmarus  (ynpyras, TUIacTHYecKasl), HEBECOMOCTh, COOOIIAIOIIMECs COCYAbl, C OMOpOH Ha
JIAJTAKTUYECKUN MaTepra

— pasnuuath sBieHHs (AuQQy3us; TEMI0BOE [ABMKEHHWE YACTHI] BEIIECTBA; PaBHOMEPHOE
JBUKEHNE; HEPAaBHOMEPHOE JIBI)KEHUE; WHEPIMS; B3AUMOACHCTBUE TEJ; pasHosecue meepovix mell C
3aKpenniéHHol Ocblo 6pawjeHus; Tepenada AaBiCHUs TBEPIABIMU TelNaMH, >KHAKOCTSIMU U Ta3amu;
aTMOoc(epHOE [1aBJICHHWE; TUTABAaHWE TEJ; TPEBPAIIECHUS MEXaHWYECKON HSHEPIruH) MO ONHUCAHUIO HX
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XapaKTEepHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX AaHHOE (PU3NYECKOE SBJICHHE, IOCIe
MPEIBAPUTEIHLHOTO OOCYKACHHS C TIEAarorom;

— pacrno3HaBaTh NPOSIBICHHE H3YYEHHBIX (DU3MYECKHUX SBIICHUN B OKPYKAIOIIEM MHpE, B TOM
yrcie (U3NYeCcKue SBJICHUS B MPHUPOJIE: MPUMEPHI IBMKCHUS C PA3IMYHBIMH CKOPOCTSIMH B KHBOH U
HEXUBOW MPUPOJE; ACUCTBUE CUIIBI TPEHUS B MPUPOJE M TEXHUKE; BIUSHUE aTMOC(EpHOro naBiIcHUS
Ha JKUBOW OpraHM3M; IUIaBaHUE PBIO; phIUard B TeJle YEIOBEKa; IPU ATOM IEPEBOAUTH MPAKTHUECKYIO
3aJa4y B y4yeOHYIO, BBIICISTH CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKH (DU3NYECKUX SIBJICHUH C MOMOUIBIO
1eaarora;

— ONHKCHIBATH HW3YYCHHBIC CBOWCTBA TEM M (U3MUECKUE SBJICHUS, WCIONB3YS (QHU3NUYECKUE
BEIMYMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCThb, CPEIHSSI CKOPOCTh, CHJIA
YIPYroCTH, CHJIA TSKECTH, BEC Tella, CWJIa TPEHWs, JaBjcHHE (TBEPIOrO Tela, >KUIKOCTH, Tasa),
BBITAJIKMBAOIIAS CUJIA, MEXaHUYecKasl padoTa, MOIIHOCTD, IJICUO CHIIbI, MOMEHT CHJIbI, KOA(D(HUIIUEHT
MIOJIC3HOTO JICHCTBUSI MEXaHU3MOB, KHHETUYECKAasl M MOTCHIIUAIbHAS YHEPTHUsl) C OTMIOPOI Ha CXeMYy; TpH
OMHMCAHUU PACKPBIBATh (PU3NYECKUH CMBICT HCIIOJB3yeMbIX BEIMYHMH, UX OOO3HAYCHHS W CIUHUIIBI
(GUBHYECKUX BEIUYHH, HAXOOUMb (OPMYIbl, CE53blearoujue OAHHYI0 (QU3UUECKYI0 GeIUUUH) C OPpYeUMU
BeUYUHAMY, CMPOUMb 2PADUKU UZVUEHHBIX 3d6uUcUMocmell @u3udeckux 6eluduH C OIOpOH Ha
JIMJIaKTUYECKUN MaTepua,

— XapaKTepU30BaTh CBOWCTBA TeJ, (M3MYECKHE SBJICHHS W IPOIECCHI, HCIOIB3Ys MpaBuia
CIOXEeHHsI cui (BAONb OJHOM mpsiMoit), saxon [yka, 3axon I[lackansa, 3axonm Apxumeoda, npasuo
pasnogecusi pvluaza (O10Ka), «3010mMoe NpasuIoy MeXaHuKu, 3aKOH COXPAHCHUS MEXaHHYECKOU
SHEPIrHH; MPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3ANUCHIGAMb €20 MAMEMAMUYECKOe
sbipadicerue nood pyKo8oOCmMEOM nedazoca ¢ 00CyicoeHuemM niana pabomsl,

— OOBACHATH (Pu3HMUecKHe SBIEHMS, MPOLECCHl UM CBOWCTBA TEJ, B TOM 4YMCJIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: IpY IIOMOIIM IE€Jarora BBIABIATh IIPUYUHHO-
CJIEZICTBEHHBIE CBSI3M, CTPOUTH OOBsACHEHHE U3 1—2 JIOTMUECKUX I1aroB ¢ ornopoil Ha 1—2 M3y4eHHBIX
CBOMCTBA (PM3UUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

— pelaTh TUIOBbIE pacy€THbIE 3a7aud B 1/1eHCTBHE C ONOPON Ha AIrOPUTM, MPEABAPUTEIBHO
pa300paHHBIl COBMECTHO C IE€JAaroroM, MCIOJb3Yys 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIOIIME (PU3MUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJlW3a YCJIOBUS 3aJauyd 3alMCbIBaTh KpaTKOE YCJIOBHE, IOJCTaBIATh
¢uznueckue BeNMUMHBI B (OPMYNIbl M TPOBOAMUTH pacd€Tbl, HAXOJIUTh CIPABOYHBIE JaHHbIE,
HE00XO0/IMMBIE JIJIs peIlIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NUECKO BETHMUUHBI;

— pacrno3HaBaTh POOJIEMbI, KOTOPHIE MOXHO PELIUTh MPH MOMOIUIN (PU3HUECKUX METOAOB IOCIe
IpeBapUTENLHOTO OOCYXKACHUS C MEJaroroM; Npu IOMOUIM IeJarora B ONUCAaHUM HCCIIEAOBaHMS
BBIIETIATh TMPOBEPSIEMOE MPEANOJIoKeHHnEe (TUIIOTE3y), C ONOpoM Ha JIUIAAKTUYECKHM Marepual
pasinyaTth ¥ MHTEPIPETHPOBATh MOJYUYEHHBIM pe3ylbTaT, HaXOJUTh Mociie 00CYKACHUS C Melarorom
OLIMOKH B XO/I€ OMBITA, JIENaTh BHIBOJIBI 10 €T0 PE3YJIbTaTaMm;

— yMeTh HaXxOAWThb C MCIIOJB30BaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHI IO
HAOJIIOJIEHUIO0 (U3NYECKUX SBJICHUN WM (PU3MYECKUX CBOWCTB Tell: (pOpMyIHpoOBaTh IMpPOBEPSIEMbIE
OPEANON0oXKEHUs,,  COOMpaThb  YCTAaHOBKY M3 IPEUIOKEHHOIO 00OPYNOBaHMs C ONOPOH HA CXEMY,
3aIMMCBIBATh X0/ OMbITal (POPMYIMPOBATH BBIBO/IBI I10JI PYKOBOACTBOM I1€arora;

— BBIMOJHATDh TIPSIMBIE HM3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bhEMa, CHIIBI U
TEMIEPATypbl C HCIOJIb30BAHUEM AaHAOTOBBIX M HU(POBBIX NPUOOPOB C OMOPON HA aITOPUTM;
3aMUCHIBATh TTOKA3aHMS MPUOOPOB € yUETOM 3aJIaHHON a0COFOTHOU MOTPEITHOCTH H3MEPEHUH;

— IpPOBOJUTH COBMECTHO C TII€JaroroM Hcciel0OBaHWe 3aBHUCUMOCTH OAHON (u3ndecKkoi
BEJIMYMHBI OT JPYrod C MCHOJIb30BAaHUEM MPSIMBIX H3MEPEHHH (3aBUCMMOCTU IYTH PaBHOMEPHO
JBUKYIIETOCS T€da OT BPEMEHU JBHKCHUS TEJA; CUTbl MPEHUS CKOAbICEHU Om 6eca meid, Kayecmed
0bpabomku nogepxHocmel mein u He3a8UCUMOCMU CULbI MPeHUs Om NI0UWAOU CONPUKOCHOBEHUS MmeJl;
CUNBL YAPY2OCMU OM YOJIUHEHUs NPYAHCUHDL, 8bIMAIKUBAIOWEll CUbL O 00bEMA NOZPYHCEHHOU Yacmu
mena u Om NJIOMHOCMU HCUOKOCMU, €€ He3A8UCUMOCMU OMm NIOMHOCMU mend, Om 2lyOuHbl, Ha
KOMOPYIO NOSPYAHCEHO MeNo, YCI08UL NAA6AHUs Mell, YCI08UU pagHosecus pviuaza u 010K08);, TOA
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PYKOBOJCTBOM II€1arora y4acTBOBaTh B IJIAHWPOBAHUU Y4eOHOTO HCCIeI0OBaHUs, COOUpATh YCTAHOBKY
U BBIOJHATh M3MEPEHMSA, CIEAys NPEJIOKEHHOMY IIaHy, (PUKCHpPOBATh pe3yibTaThl MOTYyYCHHON
3aBHUCUMOCTH (PU3MYECKHX BEJIUYUH B BUJE MPEIJIOKEHHBIX TaONUIl U TpadUKOB, J1E1aTh BBIBOJBI IO
pe3yJibTaTaM MCCIeI0BaHMUS;

— COOTHOCHTH KOCBEHHbIEC M3MEpEeHHs (U3NYECKUX BEIUYHH (IJIOTHOCTH BEIIECTBA KHUJIKOCTU U
TBEP/OrO TEJIA; CUjla TPEHUS CKOJIbKEHUS; JaBJIEHUE BO3/1yXa; BBITAJIKUBAIOIIAs CUJla, JEHCTBYOIAs Ha
NOTPYXKEHHOE B KHUAKOCTH TENO; KOI(PPUIMEHT MOJIE3HOT0 NEHCTBUS MPOCTHIX MEXaHU3MOB), CIEIys
NPEUIOKEHHONW HMHCTPYKIUH; MPH BBIIOJIHEHUN W3MEPEHUH TMOJ PYKOBOJCTBOM Iefarora coOMpaTh
SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUHUCIATH 3HAUYEHUE UCKOMOM BEJTUYHUHBL;

— coOmoaTh MpaBUjIa TEXHUKU 0€30MacHOCTH MpU paboTe C 1abopaTopHBIM 000pyIOBaHUEM
TI0CIIe TIPE/IBAPUTEIILHOTO 00CYKIICHUS C I1EIarorom;

— COIIOCTAaBJISATh MPUHIIMUIBI ICUCTBUS NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIONIUECS COCYAbl, OapoOMETp, pbl¥ar, IOJBMIKHBIA M HEMOJBM)XHBIA OJIOK,
HAaKJIOHHAs IUIOCKOCTh C ONOPOW HA IUJAAKTUYECKUA MaTepUal;

— XapaKTepu30BaTh MPUHLUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKHUX YCTPOICTB mocie
MIPEABAPUTEIILHOTO OOCYXKIEHUS C MEeAaroroM ¢ OMOpoi Ha UX OMUCAHUs (B TOM YHCJIE: TMOAIIUITHUKH,
YCTPOMCTBO BOJONPOBOJIA, TUAPABIMYECKUI IpPEcC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOW HAcoC,
apeoMeTp),UCIOIIb3Ys 3HAHUS O CBOMCTBAX (PHM3UYECKUX SIBJICHUN M HEOOXOJUMBIC (DU3HUSCKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

— TNPHUBOAMTH MPHUMEPHI / HAXOIUTh MHPOPMALUIO O MPUMEpaxX MPAKTHIECKOTO HCIOIb30BAHUS
¢u3nuecKkux 3HAHUM B TOBCEJIHEBHOM JKM3HU A oOecrneyeHHs 0e30MacHOCTH MpHU OOpalleHuu ¢
npubopaMu M TEXHWYECKHMMH YCTPOHCTBAMHM, COXPAHEHHS 3/J0pOBbS W  COONIONEHUS HOPM
9KOJIOTMYECKOT0 IIOBEJICHUS B OKPYXKAIOIIEH CPELE;

— OCYILECTBIISATH C MOMOIIBIO TeAarora 0TOOp MCTOYHMKOB MH(popMamuu B ceth MHTEpHET B
COOTBETCTBUM C 33JJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUHM U MYTEM CpaBHEHMS
Pa3IMYHBIX HCTOYHUKOB BBLAEHATh HMH(OpPMALNIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON HIIM MOXKET
OBbITh HEJJOCTOBEPHOM;

— HCIIOJIb30BAaTh MpPU BBHINOJHEHUM YYEOHBIX 3aJaHuil HAy4YyHO-TIONMYJSPHYIO JIUTEpaTypy
(GU3MUECKOro cojiepXKaHusl, CIpaBOYHBbIE MaTepuaibl, pecypchl cetu MHTepHeT; Biajgers npuémamu
KOHCIIEKTUPOBaHUs TEKCTA, MpeoOpa3oBaHusl MHPOPMALMK U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO;

— Co03/1aBaTh I10]] PyKOBOJICTBOM IleJlarora ¢ 00Cy»X/JIeHHeM IUIaHa paboThl KpaTKHE MMCbMEHHbIE U
YCTHBIE COOOIIIEHNS Ha OCHOBE 2—3 UCTOYHUKOB MH(OpMaLUU GU3NYECKOTO COAEpHKaHHs, B TOM YUCIIE
nyOIMYHO JIeNaTh KpaTKUE COOOIIEHUs O pe3ysbTaTaX MPOEKTOB WM Y4YEOHBIX HMCCIEI0BaHUM; MPHU
9TOM TPaMOTHO HCHOJIb30BaTh M3YYEHHBIH MOHATUIHBIN anmapar Kypca (QHU3UKH, COINPOBOXKAATh
BBICTYIUICHHE ITPE3EHTALUEH;

— IIpU  BBIIIOJIHCHUN y‘Ie6HBIX IIPpOCKTOB U I/ICCJ'ICI[OBS.HI/Iﬁ noa pPyYKOBOACTBOM II€Harora
pactupeaciiaTb 00s3aHHOCTU B rpymnmne B COOTBCTCTBHMU C IMOCTABJICHHBIMU 3aJadaMH, CJICAUTL 3a
BBITIOJTHCHHUECM IIJIaHA HCﬁCTBHﬁ, AaIICKBATHO OIICHHWBATDH COOCTBEHHBII BKJIa B ACATCIIBHOCTL T'PYIIIIBI;
BBICTPAaNBAaThb KOMMYHHUKATUBHOC BSaHMOI[ef/JICTBHG, YUUTBIBAsA MHCHUC OKPYXKAIOUINUX.

8KJIACC

[IpenmerHble pe3ynpTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
00y4aromuxcsi yMEHU:

— OpPHUEHTHPOBATHCS B MOHATHIX M ONEPUPOBATH UMM Ha 0a30BOM YpOBHE: Macca M pa3Mepbl
MOJIEKYJI, TEIJIOBOE JIBIKCHHE aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUTMIECKHE
U aMop¢HbIe TeNa, HACBIIICHHBIM M HEHACHIIEHHBIH Iap, BIAXXHOCTh BO3[yXa; TeMIleparypa,
BHYTPEHHSISI DHEPT U, TEIIJIOBOM IBUTATENb; SJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl, JJIIEKTPUUECKOE MOJIE,
NPOBOJHUKY U JUDJIEKTPUKHU, IIOCTOSHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE I10JIE;

— pasnuyarh SBJICHHUSI TOCIE MPEABAPUTENBHOIO OOCYXAEHHS C TIeJaroroM (TerioBoe
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pacmnpeHHe/cmaTHe, TCIIoNEpEaadya, TCILUIOBOC PaBHOBECHEC, CMAYMBaAHUC, KAIIHUIIISAPHBIC SBJICHUA,
HUCIIApCHUEC, KOHACHCAIIW:, IUIABJICHUC, KPUCTAJIJIN3aluA (OTBepIIeBaHI/Ie), KHUIICHUC,

TCILIOIICpEaAada (TCHJ'IOHpOBO,HHOCTB, KOHBCKII M, I/ISJ'IyLIeHI/Ie); QJICKTpU3aluAa TECI,
B3aUMOICHCTBIE 3apsAa0B, JIeicTBUs QJICKTPHUYCCKOI'0 TOKa, KOPOTKOC 3aMbIKaAHUC, B3aHMOJCHCTBIE
MAarHuToB, ﬂeﬁCTBHG MAariHuTHOr0O I10Jisd Ha IMPOBOJHUK C TOKOM, SJICKTPOMAarHuTHasA I/IH,Z[YKI_II/IX) 110
OIMMHMCAHUIO HMX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)PI3PI‘-I€CKOC
SABJICHUC,

— pacro3HaBaTh C TIOMOLIbIO TMEAarora MPOSIBICHHE H3YyYCHHBIX (PU3MUECKUX SBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (puU3nuecKkue sBICHHUS B NPHPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJICHUS B NIPUPOJAE, KPUCTAIUIBI BIIpUpoe, u3nydeHue CoHia, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 0o0pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra; 3JEKTpUYECKue sBIEHUs B aTMmocdepe,
AIIEKTPUUYECTBO KHUBBIX OPraHM3MOB; MarHUTHOE TI0JI€ 3eMJIH, Apeiid MOIOCOB, POJIb MAarHUTHOTO MOJIS
JUIA KM3HM Ha 3emJie, MOJISIPHOE CUSHHE; IIPU 3TOM IEPEeBOAUTH MPAKTHUECKYIO 33aJady B y4eOHYIo,
BBIJICJIATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKHN (PU3MUECKUX SBICHUH;

— OIKCHIBATH MO/ PYKOBOJACTBOM IleJlarora ¢ o0CyX/ieHueM IulaHa paboThl U3yYEHHbIE CBONCTBA
TeN U (pU3MUEcKue SBICHHS, MCIONb3YS (PU3MUECKUE BETMYMHBI (TeMIlepaTypa, BHYTPEHHSS DHEPTH,
KOJIMYECTBO TEIUIOTHI, YAENIbHAs TEIUIOEMKOCTh BEILIECTBA, yJENbHAs TEIUIOTA IUIABJICHUS, yIEIbHas
TEIJIOTa MapooOpa3oBaHus, yAeIbHAS TEIUIOTA CTOPAHUS TOIUIMBA, KOA(M(QUIIMEHT MOJIE3HOTO JeHCTBUS
TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAs BIAXHOCTh BO3JyXa, JJIEKTPUYECKUM 3apsj, cujaa TOKa,
NIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHUE IIPOBOJHMKA, YAEIBHOE CONPOTHUBIICHHE BELIECTBA,
paboTa M MOIIHOCTh 3JEKTPUYECKOIO TOKAa); MPH ONMCAHUM MPABWIBHO TPAKTOBaThb C IOMOIIbIO
nenarora (pU3MUYECKU CMBICT HCHOJB3YyEMBIX BEIMYMH, OO0O3HAUYEHUS W EIWHUIBI (U3NIECKUX
BEJIIMYMH, HAXOJUTh (OPMYIbI, CBS3bIBAIOIIME JaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKK N3YUYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIUYHH;

— OMNpeneNsITh MOCIe MPEABAPUTEILHOTO OOCYXJICHHUS C IMEAaroroM CBOWCTBA Tel, PU3UUCCKUC
ABJICHUSA W IPOHCCChI, HCIIOJIb3YyA OCHOBHBLIC ITOJIOKCHUA MOJICKy.H?IpHO-KHHGTHHGCKOfI TCOpHUU
CTPOCHUS BEIIECTBA, MPUHIIMIT CYNEPIO3UIIMU TMOJIeH (HAa KaYECTBEHHOM YPOBHE), 3aKOH COXPaHCHHS
3apsija, 3akoH OMa JUIsl ydacTKa LeTu, 3aKoH [{ocoyna—/lenya, 3aKOH COXpAHEHUs SHEPTHH; MIPH 3TOM
HAXOJHUTh CIIOBECHYIO (OPMYITUPOBKY 3aKOHAa M €ro MaTeMaTHYeCKOe BBIpaKEHUE C OMOpOod Ha
nrdpoBbie 00pa3zoBaTeIbHbBIE PECYPCHI;

— COOTHOCHTbH I10/1 KOHTPOJIEM Tesiarora (pu3nyeckue mpoueccsl U CBOMCTBA Tell, B TOM YHCIe U B
KOHTEKCTE€ CHUTyallMil MpaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, MpPU IOMOIIM IeJarora BbIABIATh
IPUYMHHO-CJIEICTBEHHbIE CBS3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKHUX IIAroB ¢ OMopoi Ha 1-2
M3YYEHHBIX CBOMCTBAQU3NYECKUX SIBICHUHN, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

— pelarh TUIOBbIE pacYETHBIE 3aa4M B 1—2 NEHCTBUSA ¢ ONOPOM HAa AJITOPUTM, MPEABAPUTEIBHO
pa300paHHBIl COBMECTHO C IE€AAaroroM, MCIOJIb3Yys 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIOIIME (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4M 3aIlMChIBATh KPAaTKOE YCIOBHE, BBIABIIATH HEIOCTATOK
JAHHBIX IS pEelIeHMs 3aJlauM, BbIOMpaTh 3aKOHBI M (QOpMYJbl, HEOOXOOUMbIe A €€ pelIeHHUs,
IPOBOJUTH PACUY€Thl M CPAaBHUBATh IOJYYEHHOE 3HaueHUE (U3NYECKON BEIMYMHBI C W3BECTHBIMU
JTAaHHBIMU;

— HUMETh TPEJICTaBICHHE O MpodIeMaX, KOTOPhIE MOXKHO PEUIUTh MPU MOMOIIHM (HU3HUECKUX
METOJ/IOB TIOCII€ MPEIBAPUTEITHLHOTO OOCYKIEHHUS C TEJaroroMm; HMCMHOJb3ys ONMHUCAHHWE HMCCIEIOBAHUS,
BBIJICTATh  MPOBEPSIEMOE  MPEAIOI0KEHUE, OLEHUBATh IPABWIBHOCTh  IOpSAJKA  IPOBEICHUS
HCCJICIOBAHUS, JelIaTh BEIBOKI;

— yMETh HaXOJUTh C HCIONB30BAaHHEM IU(POBBIX 00pa30BaTENbHBIX PECYpPCOB OIMBITH IO
HAOMIOJIEHUI0 (U3MUYECKUX SIBICHUNW WM (U3HUECKUX CBOWCTB Tel (KaMWUSIPHBIE SIBICHUS,
3aBUCHUMOCTh  JIaBJI€HMS BO3JyXa OT e€ro o0béma, TeMmIepaTypbl; CKOpPOCTH  Ipoliecca
OCTBHIBAHUS/HATPEBAHUS TIPH U3IIYUEHUH OT [IBETA U3ITyUYaIOIei/OTIONIAIOIIeH MTOBEPXHOCTH; CKOPOCTh
WCTIapeHusi BOJABI OT TEMIIEPaTypbl >KUIKOCTA M IUIOMATU €€ TMOBEPXHOCTH; DJEKTPU3AIUS Tel U
B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3apsAJ0B; B3aUMOJECHCTBHUE MOCTOSHHBIX MarHUTOB, BU3YyalU3allMs
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MarHUTHBIX TMOJIEW MOCTOSIHHBIX MAarHUTOB; JIEHCTBUS MarHUTHOTO IOJISI Ha TMPOBOJHUK C TOKOM,
CBOWCTBA 3JEKTPOMArHWTa, CBOMCTBAa OAJIEKTPOABHUraTeNsi IOCTOSHHOIO TOKa): (opMyIupoBaTh
IpoBepsieMbIe MPEANONIOKEHHsI, COOMpPaTh YCTAaHOBKY U3 MPEAJIOKEHHOT0 000pYyIOBaHUS C OMOPOW Ha
CXEMY; OIHCHIBATH XOJ OIbITa U (POPMYINPOBATH BHIBOJIBI 10T PYKOBOJCTBOM II€arora;

— HMMCETH IMPEACTABIICHUA O U3MCPCHUHU TEMIICPATYPEI, OTHOCHTCIIBHOM BJIA)KHOCTH BO3ayXa, CUJIbI
TOKa, HAIIPAKCHUA C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/I3I/I‘ICCKI/IX BCJIMYUH; IIpU
IIOMOIIH IIeaarora CpaBHUBaTh PE3yJibTaThbl H3MepeHHﬁ C y‘léTOM SaﬂaHHOfI a0COJIIOTHOH IOrpCIIHOCTH;

— IPOBOAUTH COBMECTHO C IIEJAaroroM HCCIEI0BAHUE 3aBHCUMOCTH OAHOW (husnmueckon
BEJIMYMHBI OT JpPYyrod ¢ HCIHOJb30BAHUEM MPSAMBIX HM3MEPEHUH (3aBUCUMOCTh COIPOTHBIICHHUS
IIPOBOJIHUKA OT €ro JUIMHBI, ILIOIIAJN IOIEPEYHOr0 CEYEHUS U YIEIbHOI'O COIPOTHUBIICHUS BEILECTBA
IIPOBOJIHUKA; CUJIBI TOKA, UAYIIEro 4epe3 MPOBOJHUK, OT HAINPSHKEHUA HA NPOBOJHUKE; UCCICAOBAHUE
IIOCJIEJ0BATEIBHOTO U IapajuIebHOIO COCIUHEHUN IPOBOJHMKOB): ILIAHMPOBATh MCCIIEJOBAHUE,
coOMpaTh YCTAHOBKY U BBINOJIHATh U3MEPEHMsI 0]l PyKOBOJACTBOM I€arora, ClieAys NpeasokKeHHOMY
iaHy, (UKCUPOBATh PE3yJIbTAThl MOJTYYEHHOW 3aBHCMMOCTH B BUJAE TaOMUIl M TpaguKOB, JenaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHUs M0cie 00CYKACHUAC IeJaroroMm;

— COOTHOCHUTb KOCBEHHbIE U3MEpPEHUs (PU3HUECKUX BEIUUUH (yIenbHas TEIIOEMKOCTb BEILLECTBA,
COIIPOTHBJIEHUE NPOBOJHHMKA, pabOTa M MOILIHOCTh 3JEKTPUYECKOr0 TOKA): C MOMOLIbIO IeAarora
IUIAHUPOBAaTh H3MEpPEHUs, COOMpaTh OJKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYysS NPEIIOKEHHON
UHCTPYKLUU, U BBIYUCIIATH 3HAYEHHUE BEIIMYUHBI,

— coOmoIaTh MpaBHUjIa TEXHUKU 0OE30MacHOCTH MpU padoTe C 1abopaTopHBIM 000pyIO0BaHUEM
HI0CJIE TIPEIBAPUTEIBHOTO 00CYKICHHUS C TIEJarorom;

— CONIOCTaBJIATh C IOMOILNBIO Mejarora MPUHLUIOBl JEHCTBUS HW3YUYEHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa MX ONUcaHus (B TOM YHCIE: CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, INapoBas TypOWHA, aMIEepMETp, BOJBTMETP, CUYETUUMK DJIEKTPUYECKOM DHEPIUH,
JIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTeNbHBIE SJIEKTPONPHUOOPHI (MPUMEpPBI), SJIEKTPHUUECKUE
[IPEIOXPAHUTENH; IEKTPOMATHUT, 3JIEKTPOABUIATENb MOCTOSIHHOIO TOKA), UCIOJIb3YsS METOJIUYECKUE
MaTepuaibl O CBOMCTBaX (pU3MUECKHX SBICHUHN U HEOOX0AMMbIe (PU3MUECKHe 3aKOHOMEPHOCTH;

— pacno3HaBaTh IOCIE IPEABAPUTEIBHOIO OOCYXKAEHUS C IENaroroM IpPOCTbIE TEXHUYECKUE
YCTPOMCTBA M HW3MEpUTENbHbIE MPHOOpPHI MO CXEMaM M CXEMAaTUYHBIM PHUCYHKaM (3KUAKOCTHBIN
TEPMOMETP, TEPMOC, TNCUXPOMETP, THUTPOMETP, ABUTaTENIb BHYTPEHHErO CrOPAaHMS, 3JIEKTPOCKOIL,
peocTaT); COCTaBJIATH CXEMbBI DJJIEKTPUYECKHX LENed C IOCIEeN0BaTeIbHBIM M NapajuleIbHBIM
COEIMHEHUEM JJIEMEHTOB, COOTHOCS yCIOBHbIE 0003HAUEHHSI 2JIEMEHTOB MIEKTPUUECKUX LETIEH;

— MPUBOAUTH MPHUMEPHI/HAXOAUTh WH(OPMALUIO O TpHUMepax MPaKTUYECKOTO HCIOIb30BAHUS
(GU3HYECKUX 3HAHWH B TOBCEIHEBHOW JKM3HH I OoOecredeHHss 0€30MacHOCTH TpHU OOpalleHuu ¢
npubopaMd U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS M COONIOJIEHUS HOPM
9KOJIOTUIECKOTO MOBEICHUS B OKPYKAOIIEH cpenie;

— OCYHICCTBJIATH C NOMOIIBIO II€Jarora nmouckK I/IH(l)OpMaI_[I/II/I (I)I/I3I/I"ICCKOFO COJACpKaHUA B CCTU
I/IHTepHeT, Ha OCHOBC HMCHOIIUXCA 3HaHUN H HYTéM CpaBHCHHA MOOIMOJHUTCIBHBIX HCTOYHHUKOB
BBIJCTIATDH I/IH(i)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘IHBOﬁ HJIH MOXET OBITh HG)IOCTOBepHOfI;

— HUCNOJb30BaTh IPU BBHINOJHEHUH YUYEOHBIX 3aJaHUil OTOOpPaHHYIO TEeIaroroM Hay4yHo-
HOMYJSIPHYIO  JIUTEpaTypy (U3MUYECKOTO COJAEp)KaHUs, CIPAaBOYHbIE MaTepuaibl, PECypchl CeTH
WnTepHer; BnaseTs npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU M3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIOC OIIOPOM HA AITOPUTM M YTOUHSIOIINE BOMPOCHI I1€1arora;

— co3/1aBaTh MOJ PYKOBOJACTBOM IleAarora ¢ OOCYXJACHHEM IUlaHa paboThl NHCbMEHHBIE U
KpaTKHW€ YCTHbIE CcOOOIeHHs, 0000mmas HHQOpPMAlMI0 W3 HECKOJbKUX HCTOYHUKOB (DU3MYECKOTO
COJIepKaHus, B TOM YUCIIE MYyOJIMYHO MPEACTABIATh PE3yabTaThl MPOEKTHOM MM MCCIEI0BaTEIbCKON
JESTeNIbHOCTH; IPU 3TOM I'PaMOTHO HCIOJIB30BaTh M3YYEHHBIM MOHATUIHBIA anmmapar Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NTPE3EHTALIUEN;

— NpU BBINOJIHEHUU YYEOHBIX NPOEKTOB M HCCIEIOBAaHUM (PU3MYECKHX MPOLECCOB MO
PYKOBOJICTBOM TII€Jlarora pacupeensTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBIEHHBIMHU
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3aJadyaMiu, CJICAUTH 3a BBINIOJJHCHHEM IIJIaHaA I[GP'ICTBI/II)’I U KOPPEKTHUPOBATH €ro, aJICKBATHO OLICHUBATH
COOCTBEHHBIM BKJIaZd B ACATCIBHOCTL TPYIIIbI; BbBICTpAUBATH KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe,
IMPOABJIAA TOTOBHOCTH pa3pCilaTb KOH(bJ'II/IKTBI.

9KJIACC
[IpenmerHsie pe3ynbTaTbl Ha 0a30BOM YpOBHE [OJDKHBI OTpakaThb C(HOPMHUPOBAHHOCTH Y
00yJaroImuxcst yMEHU:

— OpPHUEHTHPOBATHCS B IMOHATUSAX M ONEPUPOBATH MUMH Ha 0a30BOM YpOBHE: CHUCTEMa OTCYETa,
MaTepuaibHas TOYKA, TPAEKTOPUS, OTHOCUTEILHOCTh MEXAaHUYECKOro JBMXKEHHs, aedopManus
(ynpyrasi, miacTU4eckas), TPEHUE, YeHmpocmpeMumenbHoe YCKOpeHue, HEBECOMOCTb U IEPErpy3KH;
LHEHTP TSKECTH; aOCOJIIOTHO TBEPIOE TeNo, LIEHTP TSDKECTH TBEPIOTO Tella, pPaBHOBECHUE;
MEXaHUYeCKue  KojeOaHWs W BOJHBI,  3BYK, HH(Pa3BYKH YJIbTPa3BYK; dJIEKTPOMAarHUTHbIC
BOJIHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U 1aJIbHO30PKOCTb, CHEKMPbl UCHYCKAHUS
u noenowenus; anbda-, 6eTa- ¥ raMMa-u3Iy4eHUs, U30TOIIbI, SiACPHAs YHEPreTHKA,;

— COOTHOCHTbH SIBJICHHS IOCIE MPEIBAPUTEILHOIO OOCYXKJEHHS C MelaroromM (paBHOMEpHOE U
HEpaBHOMEPHOE MPSMOJIMHEHHOE IBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOIHOE
najJieHue TeJl, pABHOMEPHOE IBHKEHHE IO OKPYKHOCTH, B3aUMOJICHCTBUE Tell, PEAKTUBHOE IABUKECHUE,
KoJieOaTebHOE IBUKCHUE (3aTyXaIOUIME U BBIHYKJCHHbIE KOJIeOaH ), pe30HAHC, BOTHOBOE JIBUKCHUE,
OTpakKeHHE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPAHEHHE, OTPAKEHUE U MPEIOMIICHHE CBETa, MOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3jI0kKEHUE OEJIOro CBETa B CIIEKTP U CIOKEHUE CIIEKTPAJIbHBIX I[BETOB,
JUCTIEPCHUs CBETA, ECTECTBEHHAS] PAIMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOr0 CIIEKTPa U3ITYUCHHUS)
110 ONHMCAHUIO UX XaPAaKTEPHBIX CBOWCTB M HA OCHOBE OIMBITOB, JEMOHCTPHPYIOIIUX JTaHHOE (PU3NIECKOE
SIBIICHUE;

— pacro3HaBaTh C TIOMOLIBIO IM€Aarora IMPOSIBICHHE H3YyYCHHBIX (PH3MUECKUX SBICHUH B
OKpYy’KaromieM Mupe (B TOM uuciie (U3NYecKue SBICHHS B MPUPOE: MPWINBBI U OTJIHBBI, [TBHKCHUE
wiaHeT COJHEYHOM CHCTEMBI, PEAaKTUBHOE JABM)KEHHUE JXUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHNE, CEHCMHUUYECKHUE BOJIHBI, IlyHAMH, 3XO0, LIBETA TE€Jl, ONTUYECKUE SIBICHUS B
npupoze, OHOJIOTHYECKOoe NecTBUE BHJIMMOIO, YIbTPa(HOIETOBOIO U PEHTICHOBCKOTO H3IIyYeHHI;
€CTECTBEHHbI pPaJUOAKTUBHBIA (DOH, KOCMHUYECKHE JIy4d, PATUOAKTUBHOE H3JIyYE€HUE MPUPOIHBIX
MHUHEpaJIOB; JeHCTBUE paJMOAKTUBHBIX M3JIy4YeHMH Ha OpraHu3M 4YelloBeKa), IMpH 3TOM IOJ]
PYKOBOJCTBOM II€Jarora NepeBOAUTHh NMPAKTUYECKYI0 3a/ady B y4eOHYIO, BBIIEIATH CYILECTBEHHBIE
CBOWCTBa/MpU3HAKN (HU3UUECKUX SIBICHUMN;

— ONKCBIBAThH MOJ PyKOBOJCTBOM Ileflarora ¢ 00CyXJAeHHEM IulaHa padoThl U3yUYEHHbIE CBOICTBA
TeN ¥ (U3NYECKUE SBJICHUS, UCTIONB3Ys (PU3MUECKHEeBEIUYMHBI (CpEAHss U1 MTHOBEHHAs: CKOPOCTh Tella
IpU HEPAaBHOMEPHOM JIBUJKEHUU, YCKOpEHUE, IepeMelleHHe, MyTh, YIJoBas CKOpOCTb, CUja TPEHUS,
CHJIa YIPYTOCTH, CHJIAa TSKECTH, YCKOPEHHE CBOOOJHOIO MajieHus, BEC Tela, UMIYJbC Teja, UMITYJIbC
CWJIBI, MeXaHuyeckass padoTa M MOILIHOCTb, MOTEHLHUAJIbHAs DJHEpPrus Teja, MOJHATOr0 Haj
MOBEPXHOCTBIO 3€MJIM, NOTEHLUAIbHASI DHEPIUs CXKATON IPYKUHBI, KHHETHUYECKAs DHEPIUsl, IOJIHas
MeXaHWYeCKasl SHEPrus, MeproJl U YacToTa KoJeOaHUM, IIMHA BOJIHBL, TPOMKOCTh 3ByKa M BbICOTA TOHA,
CKOpPOCTh CBETA, MOKa3aTeNb MPEIOMIICHHUS CPelibl); MPH OMHCAHUU C MOMOLIbIO YUUTENs MPaBUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIONb3YyEMbIX BEJIMYMH, OOO3HAYEHHUS U €IWHUIBI (PU3NYECKUX
BEJIMYMH, C OINOpPOW HAa METOAMYECKHX MaTepHal HaxoIuTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
¢u3NYeCKyl0 BEIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTh TIpadUKH H3YYEHHBIX 3aBUCHMOCTEH
(U3UUECKUX BEJTUYNH;

— XapaKTepu30oBaTh IIOCJTE IMPEABAPUTEIBHOIO OOCYXIEHHS C TIeAaroroM CBOMCTBa Ted,
dusznyecKkue SBICHHUS W TPOIECCHI, HCIONB3yS 3aKOH COXPAHEHHsI SHEPTUH, 3aKOH BCEMHPHOTO
TATOTCHUS, TPUHITUI CYTEPIIO3UIINN CHUJI, TPUHIUI OTHOCUTENbHOCTH ["ammmes, 3akoHsl HbioTOHA,
3aKOH COXpAHEHUsI HMITYJIbCa, 3aKOHbl OTPAXXEHUS U TMPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS
3apsIOBOTO M MAacCOBOTO 4YHWCEI TMPHU SACPHBIX PpEaKIHsAX; IMPH DTOM HAXOJUTh CIOBECHYIO
(GOpMYyITHUPOBKY 3aKOHA U €r0 MaTeMaTUYeCKOe BBIPAKEHUE C OMOPOH Ha MU(pPOBbIE 00pa30BaTEIbHBIE

pecypehl;
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— COOTHOCHTH I10J1 KOHTPOJIEM Iesiarora (pu3nyeckue mpoueccsl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyalull INPaKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa: BBIABIATH IIPU IIOMOILIM Ilefarora
IPUYMHHO-CJIEICTBEHHbIE CBS3M, CTPOUTHh OOBSICHEHUE M3 2—3 JIOTMYECKUX LIaroB ¢ ONopoi Ha 2—3
U3YyYCHHBIX CBOMCTBA (PM3NUYECKUX SBICHUHN, (PU3MUECKIX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

— pemaTh TUIOBBIE pacyETHBIC 33/1a4n B 12 eficTBUS C ONOPOM Ha aIrOpPUTM, NPEABAPUTEIHLHO
pa300paHHBIA COBMECTHO C, UCTIOJIB3Ys 3aKOHBI i ()OPMYIIbI, CBS3bIBAIONINE (DPU3NUECKUE BETMYUHBI: Ha
OCHOBE aHaJM3a YCIOBHS 3a/aud 3alHChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOUIME HIIH
U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOIMMBIC JJISi PELICHHS, MPOBOIUTH
pacu€Thl M OICHMWBATH C MOMOIIBIO YUYHTENS PEATUCTUYHOCTH IMOJYYEHHOTO 3HAYEHHs (H3HMUYECKOM
BEJIMYMHEI;

— HMCETH MNOpPCACTaBJICHHUE O np06neMax, KOTOPBIE MOXKHO PCIIWUTH IIPH IIOMOINH (bI/IBI/ILIeCKI/IX
MCTOHOB; HCIIOJB3Yyd OIMHMCAHUC HCCICAOBAHUA, IMOCJIC IMPEABAPUTCIILHOTO O6CY)KI[€HI/I$I C mIcaaroroMm
BBIACIIATE  IIPOBEPACMOE  MPEAIIOJIOKCHHC, OIICHUMBATh IMPaBHUIIBHOCTH InopsiaAka IPOBEACHUA
HCCIICAO0BAaHUs, ACIaTh BBIBOAbI, HHTCPIIPETUPOBATL PC3YJIbTATLL H36JIIOI[€HI/II>1 H OIIBITOB,

— yMeThb HaxXOAWUThb C MCIOJB30BAaHHMEM LHM(POBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHI 110
HAOJMIOJIEHUIO0 (U3UYECKUX SIBICHUNM WM (U3MYECKUX CBOWCTB Tel (M3y4EHHE BTOPOIrO 3aKOHa
HeroToHa, 3aKOHa COXpaHEHHUsl SHEPrUHU;3aBUCUMOCTb MEpHO/a KoleOaHUi MPYKUHHOIO MasiTHUKA OT
Macchl Tpy3a M JKECTKOCTH TPYKHHBI M HE3aBHCUMOCTh OT AaMIUTUTYAbl MajblX KoJeOaHMIA,
IPSMOJIMHEHHOE paclpoCTpaHEHUE CBETa, pa3jokKeHHe OeJoro CBeTa B CIEKTP; U3YYE€HUE CBOMCTB
n300pakeHUsI B IUIOCKOM 3€pKaje W CBOWCTB HM300paKEHHs MpeaMera B COOHMpAIONIel JIHH3E,
HaOJI0ICHUE CIUIOLIHBIX U JIMHEWYaThIX CHEKTPOB M3JIyUYEHHs): CaMOCTOSTEIbHO COOMpATh YCTaHOBKY
13 U30BITOYHOrO HAOOpa 00OPYAOBAHMS C OMOPOM HA CXEMY; ONMHUCHIBATH XOJ[ OIMbITA U €rOPE3yJIbTaThI,
(GopMynHpoBaTh BBIBOJIBI 110/1 PYKOBOACTBOM I1€/1arora;

— MPOBOJUTH NPU HEOOXOIUMOCTH CEPHIO MPSIMBIX HU3MEPECHHM, OMPEILIsis CPeJIHEe 3HAuCHUE
U3MEPSEMOi BETUUHHBI ((hOKYCHOe paccmosnue cobuparoujeti TuH3bl),

— 000CHOBBIBaThH BEIOOpP CIIOCOOAN3MEPECHIS/M3MEPHUTEILHOTO IPUOOPA;

— IPOBOJUTH COBMECTHO C I€JaroroM HCCIIEJOBAaHUE 3aBUCHUMOCTEH (DU3NYECKHX BEIMYMH C
UCIIOJIb30BaHUEM TMPSAMBIX M3MEPEHUH (3aBUCHUMOCTh IIYTH OT BPEMEHM IIPH PAaBHOYCKOPEHHOM
JBYDKEHUH 0€3 HauaJIbHOW CKOPOCTH; IEpUOJaKoIe0aHn i MaTeMaTHYECKOTO MasiTHUKA OT JJIMHBI HUTH;
3aBHCUMOCTH YIJla OTPaXKCHUs CBETA OT YIJIA MAJCHMs U yria MPEeIOMICHHs OT yIyla MaJeHus): 1ocie
00CyX/IeHUSI 10/ PYKOBOJACTBOM IleJlarora IUIaHMPOBAaTh MCCJEOBaHUE, COOMpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yibTaThl IOJYYEHHOH 3aBUCUMOCTH (U3MYECKMX BEIWYMH B BHJAE TaOIMLl |
rpaduKOB, JeNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHUS;

— COOTHOCHUTb KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYUH (CPEIHASA CKOPOCTh NYCKOPEHHE Tema
IpU pPaBHOYCKOPEHHOM JIBJKEHUHM, YCKOpPEHHE CBOOOJHOIO MAaJEeHMs, KECTKOCTb MPYKUHBI,
KO3 PULIMEHT TPEeHHs CKOJIbXEHUs, MeXaHN4ecKasi padoTa U MOIIHOCTb, YaCTOTa U MEePHOJ] KoJleOaHui
MaTeMaTUYECKOT0 U MPY>KUHHOTO MasATHHUKOB, ONTHYECKasl cujla COOMparolel JIMH3bI, paJUOAKTUBHBIN
¢GoH): ¢ MOMOIIBIO Nearora IIAHUPOBaTh M3MEPEHMS; COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY MU
BBIIIOJIHATh W3MEPEHHUs], CIIENys IPEUIOKEHHON WMHCTPYKLIHH;, BBIYMCIATH 3HAYECHHE BEIUYHMHBI U
AQHAJIM3UPOBATH IIOJIYYCHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTA U3MEPEHU;

— cobOmoaTh MpaBuila TEXHUKH 0O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM 000pPYIOBAaHUEM
1oCJIe MPEBAPUTENILHOTO 00CYXIEHUS C IEarorom;

— COIIOCTABJIATH € IMIOMOIIBIO MEaarora OCHOBHBIC IMTPU3HAKHW W3YUYCHHBIX (1)H3H‘—I€CKI/IX MOJETICH:
MaTcpualibHasgd TOYKa, a0COJIFOTHO TBépIIOC TCIIO, TOYEYHBIN HCTOYHUK CBCT4, JIy4, TOHKad JIMH3a,
IJIaHe€TapHasd MOJCJIb aroMa, HYKIJIOHHasd MOJCJIb aTOMHOIO sdjpa C OHOpOfI Ha MCTOAUYCCKHUC
MaTCpHraJIbl;

— XapaKTepU30BaTh IOCIE MPEIBAPUTEIHHOTO OOCYKICHHS C TEJaroroM MPUHITUIBI JTCHCTBUS
M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOI Ha UX OMUCAHUS (B TOM YHCIE: CIUAOMETD,
JTATYNKUA TIOJIOKEHUSI, PACCTOSTHUSA W YCKOPEHUsS, pakKeTa, dXOJIOT, OYKH, IEPHUCKOI, (oToamnmapar,
ONTUYECKHUE CBETOBOJIbI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuiabcoHa), uCHOIb3ys UGPOBHIE
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o0pa3oBaTeNbHbIC PECYPCHI;

— HCMOJIb30BaTh IOJ] PYKOBOACTBOM II€arora CXE€Mbl M CXEMAaTUYHBbIE PUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB MPU PELICHUH
y4eOHO-TTPAKTUIECKHX 3a/1a4; ONTHUYECKUE CXEMBI JUIsl TOCTPOSHUS U300paKEHUI B IJIOCKOM 3epKalie U
coOuparolei J1H3E;

— NPUBOAMTH TPUMEPHI/HAXOAUTH WH(POPMALMIO O MPUMEpax MPAKTUYECKOTO HCIIOIb30BAaHU
(Gu3nuecKux 3HAHUM B TOBCEJIHEBHOM JKM3HM A oOecrneyeHHs 0e30MacHOCTH HpHU OOpalleHuu ¢
npubopaMu M TEXHHUYECKMMHU YCTPOHCTBAMHM, COXPAHEHHS 3/0pOBbS U  COONIONEHHUS HOPM
9KOJIOTMYECKOT0 IIOBEJICHUS B OKPYXKAIOIIEH CPELIE;

— OCYILECTBJISATH T0J] PyKOBOJCTBOM I€Aarora nouck uHpopManuu (Gpu3nueckoro coaepkanus B
cetu UHTepHET, caMOCTOATEIbHO (OPMYIUPYsS MOMCKOBBIA 3ampoC, HAXOJUTh IYTH OINpeAeSCHUs
JIOCTOBEPHOCTH TIOJIyYCHHOH HWH(POPMALMU HA OCHOBE HMEIOMIMXCS 3HAHUN M JIOTOJHUTEIBHBIX
HCTOYHUKOB;

— WUCHOJB30BaTh IPU BBHIIOJHEHUN YUYEOHBIX 3alaHUil OTOOpaHHYIO TIEIaroroM Hay4yHo-
HOMYJSIPHYIO JIUTEPaTypy (PU3MUECKOro COAEp)KaHUs, CIPaBOYHbIE MaTepHajbl, PECypChl CeTH
WHTepHeT; BrageTh nmpuéMamMu KOHCIICKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus WH(POpMAIMHU W3 OJTHOM
3HAKOBOM CHUCTEMBI B IPYTYIOC ONOPOM Ha AJITOPUTM M YTOUHSIIOILME BOIIPOCHI IIE1arora; co3/1aBaTth MoJ|
PYKOBOJICTBOM II€Jjarora ¢ 00Cy»KJI€HUEM IIJ1aHa paOOThl MUCbMEHHBIE M YCTHBIE COOOLEHHS HA OCHOBE
UHPOpPMALIUM M3 HECKOJbKUX HCTOYHHUKOB (PU3MUECKOro COAEp)KaHUs, IMyOIMYHO MpPECTaBIATH
PE3YIbTAThI HpOGKTHOﬁ nJIn I/ICCJIGI[OB&TGJILCKO?I ACATCIIBHOCTH, IIPU 3TOM T'pPaMOTHO HCIIOJIB30BaTbh
U3y4eHHbI MOHATUHHBIN anmapar M3yyaemoro paszaena (U3MKU M COINPOBOXKAATH BBICTYIUICHUE
npe3eHTaluel ¢ yuéToM 0COOEHHOCTEN ayTUTOPUHU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHMPOBAHUE

7 KJIACC (68 u)
TeMa OcHoOBHOE coiep:KaHue OcHOBHBbIE BU/IbI 1€ATEJIbHOCTH Y4AIIMXCH (HA YPOBHE Y4eOHbIX
el cTBUIA)
Paznen 1. ®usuka u e€ poJib B MO3HAHUH OKpY:Kaiomero mupa (6 1)
Pduzuka — ®uszuka — Hayka O mpupone. BineHus BoIsABIeHME OCHOBHBIX pa3JIMUMi I[P IIOMOLIM Ilefarora MeExXIy
HAYKa 0 npupoasl  (MC).  ®usuueckue  sBiACHUS: | (U3NYECKUMU U XUMUYecKUMU npeBpamieHusmMu (MC — xumus).
npuponae(2 4) | MExXaHUYECKHE,  TEIUIOBbIE,  AJIEKTPUUYECKUE, Pacnio3naBanue u kiaccuuKanys 1ocie OOCYKICHHS C IeJaroroM

duznueckue
BeJINYNHBI

(2w

MarHuTHbIC, CBETOBbLIC, 3BYKOBBIC.

IIpyu IOMOIIKX HABOAAILIUX BOIIPOCOB (I)I/I3I/I‘IGCKI/IX SIBJICHUM: MCXAaHHUYCCKUX,
TCIJIOBBIX, OJICKTPUYCCKUX, MAIrHUTHBIXH CBCTOBBIX.
Ha6J’II-OI[eHI/Ie H OIITMCAaHHC (I)I/I?»I/I‘IGCKI/IX SIBJICHUI Ha 0a30BOM YPOBHE.

®dusnyeckue BEJINYVHBI. H3smepenue
bu3HYecKuX BeIUYuH. Qusuueckue npubdopbl

loepewnocmo usmepenuti. MexnyHnapoasas
CUCTEeMa eTUHUII.

Hemoncmpayuu

1. Mexannueckue, TEIJIOBBIE,
AEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusnueckue nIpudOpPsI U Ipolesypa
IPSIMBIX U3MEPEHUH aHAJIOrOBBIM U LHU(PPOBBIM
npuOOpoOM.

@ponmanvuvlie nadopamopnvie padomovl
UNUIIEKMPOHHASL OEMOHCIPAYUAL.

1. Onpenenenne €HBI JeJIEHUS
U3MEPUTEIIBHOTO npubopa (ucmonp3ys
TEXHOJIOTHYECKYIO KapTy AKCIIEPUMEHTA).

2. I3mepenne 00bEéMa KHUJIKOCTH U TBEPIOTO
Tena.

3. Onpeoenenue pazmepos Maublx meil.

OnpeneneHne TpW TIOMOIIM TIEAAarora IICHBI JEJICHHS  IIKaJbI
U3MEPUTENLHOTO Mpudopa.

W3mepenne mo o0pasiy TOJ pPYKOBOJACTBOM IIe€[arora JMHEHHBIX
pa3MepoB TeNl U MPOMEXYTKOB BPEMEHHU C YIETOM HMOTPEITHOCTEH.

N3mepenue mno oOpasiy ©oJa pyKOBOJICTBOM menarora o0béma
JKUAKOCTH U TBEPJOTO TeNa.

N3mepenne mo oOpasily 1oJ pyKOBOACTBOM II€Jarora TeMIIEPaTyphI
MPHU TIOMOIIYU KUJKOCTHOTOTEPMOMETPA U IaTYHKA TEMIIepaTyphl.

BrinosiHEHUE HECIOKHBIX TBOPYECKHMX 3aJaHUM C ONOpOW Ha
QITOPUTM, TPEABAPUTEIHHO PA300paHHBIA C TENaroroM IO MOHCKY
CIoco00B M3MEPEHUsT HEKOTOPBIX (DU3MUECKUX XaAPAKTEPUCTHK, HAIPUMED,
pa3MepoB MajblX OOBEKTOB (BOJOC, MPOBOJIOKA), YAANEHHBIX OOBEKTOB,
OONBINX PACCTOSIHHMA, MAaJBIX IPOMEKYTKOB BpeMeHH. OOcyxkieHue
npeyiaraeMbIx croco0oB.
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TEeMa OcHoBHOe coepskaHue OcHoOBHBIE BUBI 1eATEJBHOCTH Y4AIMXCS (HA YPOBHE Y4eOHBIX
JeiicTBUiIl)

EcrecTBenHO Kak ¢usmka u npyrue ecTecTBEHHbIE HAYKH Br1iBrkeHHE TUITOTE3 MTOCTIE MTPEABAPUTEIEHOTO 00CYKACHUS C

- HAYYHBIH u3yyaroT  npupony. Ecmecmeenno-nayunviil | TE€AAroroM, OObSACHSAIOUIMX MPOCTHICSIBIECHUS, HAIPUMED:

MeTox MemoO no3Hanus: Habuooenue, NOCMAHOBKA — [I0YEMY OCTAHABIJIMBAETCS JABHKYILEECS 110 TOPU3OHTAIIbHOM

no3Hanms (2 | Hayumoeo eompoca, GblOSUdCeHUe  2unomes, | MOBEPXHOCTHU TEIO;

1)

9KCnepuMeHm no npogepke cunomes, 00vsACHeHUe
Habawoaemoco senenus. Onucanue Gusuueckux
ABNEHULL ¢ NOMOUBIO MOOeell.

[IpenMet u MeTO1bI (PU3UKH.

Jemoncmpayuu

1. Onpenenenre NOrpelIHOCTH
IKCIIEPUMEHTA.

— IOYEMY B KapKYIO MOr0y B CBETJION OJIECK/IE MPOXIATHEH,
4yeM B TEMHOI. BbI00p crioco00B MPOBEPKU TMIIOTE3 U3 MPEAT0KEHHBIX
I1€Jarorom.

Habmroienue npeyio)keHHBIX MeAaroroM MCCIeI0BaHui Mo MPOBEpKe
KaKoW-1100 TMIIOTE3bl, HAIPUMEDP: AAJbHOCTD MOJIETA apUKa, IMYIIEHHOTO
TOPU30HTAILHO, TeM O0JIbIle, 4YeM OOJIbIle BHICOTA MTyCKa.

[IocTpoeHHe COBMECTHO € MENAroroM MNPOCTEHIIMX MOJeNIeH
dbuznueckux sBICHUN (B BHUIE PUCYHKOB WJIM CXEM), HAlpUMEp MaJeHUE
IIpeIMeTa; NPSIMOJIMHEHHOE PacCpOCTPAHEHUE CBETA.

Paznen 2. [lepBoHayaiibHbIe CBeAeHHsI 0 cTpoeHnu BemecTna (5 u)

Crtpoenue
Bemrecrna (1

)

CrpoeHue BellecTBa: aTOMbl U MOJIEKYIBI,
ux  pasmepbi. Onvimel, doka3zvlealoujue
OUCKpemHOoe cmpoeHue geujecmad.

@Dponmanvuvlie nadopamopuvie padomul

U Onvimbol.
1. Ouenka quameTrpa aToMa METOJOM PSJIOB
(cucniosnb3oBaHueM (oTorpaduii).

HaOmronenne 1 MHTEpIpeTaus COBMECTHO C TIEJarOrOM OITBITOB,
CBHJICTEIIHCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM CTPOCHHH BEIIECTBA!
OIIBITHI C PACTBOPEHUEM PA3IMYHBIX BEIIECTB B BOJIE.

OrleHKa MpU MOMOIIH TEXHOJOTUYECKOW KapThl pa3MepOB aTOMOB H
MOJIEKYJI C HCTOJIb30BaHuEeM (oTorpaduii, IMOIy4eHHBIX HA aTOMHOM
criioBoM MuKpockore (ACM).

Omnpenenenne nocie NpeABapUTENILHOTO 00CYKIESHHS C IIEIaroroM
pa3MepoB MAJIBIX TEl.

JABuaxenue u
B3aMMO/eNc

TBHE YACTHIL
BemiecrBa (2

)

JlBmkeHnne  vactuil  BemiectBa.  CBs3b
CKOPOCTH JIBIDKCHHUS YacTHI[ C TEMIICPATypOM.
BbpoyHnosckoe JBUKEHUE, muddy3us.
Bzaumooeiicmeue yacmuy gewecmaa:
npumsdiceHue u OmmankueaHue.

Hemoncmpayuu

1. HaGmoneHue 6poyHOBCKOT'O IBUKEHHUS.

Dponmanvusvle 1ab0pamopHvle padomsl u
onvimul

1. OnpIThI 10 HAOJIIOJEHHUIO TETJIOBOTO

HaGmtonenne u oObsicCHEHHE NpH MOMOINM Iegarora OpOyHOBCKOTO
JIBUKeHUs U sBieHus quddysun. [Iposenenue u o0bsicHEHNE ¢ OMOPOIl Ha
QITOPUTM, TPEABAPUTEIBHO Pa300paHHBI C MElaroroM OIBITOB I10
HaOJII0ICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

IIpoBenenne u OOBSICHEHHE ONBITOB C OMNOPOl Ha alNroOpuTM,
MpeBApUTENIbHO Pa300paHHbI € MeJaroroM Mo OOHapYXEHHIO CHII
MOJIEKYJISIPHOTO MPUTSKEHUS U OTTAJIKUBAHMSL.

Onucanue moJ pyKOBOJCTBOM Iefiarora (C MCIOJIb30BaHUEM MPOCTHIX
MoJiesiell) OCHOBHBIX Pa3iIMuuii B CTPOEHHM Ta30B, XKHUJIKOCTEH M TBEPABIX
TeJl.
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TEeMa OcHoBHOe coepskaHue OcHoOBHBIE BUBI 1eATEJBHOCTH Y4AIMXCS (HA YPOBHE Y4eOHBIX
JeiicTBUiIl)
pacIIMpPEHUsI Ta30B.
2. OnbITEI MO OOHAPYKEHUTIO
JEUCTBUSI CHIIMOJIEKYJIIPHOTO TIPUTSIKCHUSI.
ArperarHbie ArperarHbie COCTOSIHUS BEILICCTBA: Hauanbnuble npexncraBieHHss O Maloll CKUMAEMOCTH >KUAKOCTEH U
COCTOSIHMS cmpoeHtue 2a308, HCUOKoCmel U meépovix TBEPJBIX TEJ, OONBIION CKUMAEMOCTH T'a30B.

BeniecTBa (2

)

(Kpucmannuueckux) men. Bzaumocesnzv medxncoy
ceoticmeamu  8eujecms 8 pAa3HbIX aA2pecamHblx
COCMOSIHUAX U UX  AMOMHO-MOAEKYIAPHbIM
cmpoeHueMm. Ocobennocmu azpe2ammwlx
COCMOAIHULL BOObI.

Hemoncmpayuu

1. Habmronenue nuddy3uu.

OObsicHeHne Ha 0a30BOM YpOBHE IO KOHTPOJEM TieAarora o
coxpaHeHU! (HOPMBI TBEPIBIX TEN U TEKYYECTH KUIAKOCTH.

HaGmoenne 3a  oOmbITamMH, JTOKA3BIBAIONIUMHU, YTO B TBEPAOM
COCTOSTHUU BOJIbl YACTHIIBI HAXOMAATCSA B CPEIHEM Jajbllie IPYr OT Apyra
(IJIOTHOCTH MEHBIIIE), YEM B KUIKOM.

YcTaHoBNeHHE € OMOpPOM Ha JOUAAKTHYECKHH MaTepuan MPOCTHIX
B3aUMOCBSI3€H MEXIY OCOOEHHOCTSIMH arperaTHbIX COCTOSSHMM BOJbBI U
CYIIIECTBOBaHHEM BOAHBIX opranu3mMoB (MC — Ouonorus, reorpadus).

Pa3znen 3. /IBukenne u B3aumojeiicteue ted (21 v)

Mexannueck
oeBHMKeHHue

3w

Mexannyeckoe IBHKEHHE. PaBHOMepHOE U
HepaBHOMepHoe JBukeHue. Ckopocts. Cpednss
CKOpOCMb  NpU  HEPAGHOMEPHOM  OBUIICEHUU.
Pacuér nmyTu ¥ BpeMeHHU JBUKEHHUS.

Hemoncmpayuu

1. HaGmroieHre MeXaHu4eCcKoro JIBUKEHUS
Tena.

2. I3mepenue cKopoCTH MPSIMOJIMHEWHOTO
JBUKECHUSI.

@ponmanvuvle 1a00pamopHvle padomvl u
onvimul

1. Omnpenenenne CKOpOCTH
PaBHOMEPHOTO JBI)KEHHUS (LIapUKa B XKHUAKOCTH,
MOZETHAIICKTPUIECKOTO aBTOMOOWIIS | T. I1.).

Onpenenenue cpeHeN CKOPOCTH
KOJILKEHUS OpyCKa WM IapHKa M0 HaKJIOHHON
IJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JIB)KEHHS U ONPEIECICHUE €r0
MPU3HAKOB T10OCIIE MPEIBAPUTEIBHOT000CYKACHUS C MEAaroroM.

HabitoieHne HepaBHOMEPHOTO JIBUJKEHUS U ONPEIENIEHUE €T0
OTJIMYUI OT PABHOMEPHOTO JBUKEHUSAIIOCIIE IPEIBAPUTEIBLHOTO
00CYXICHUS C TIEaroroM.

Pemienne THUMOBBIX pacdyE€THBIX 3aau B 1—2 nelcTBUsS ¢ omopoil Ha
AITOPUTM, IPEIBAPUTEIILHOPA300paHHBI COBMECTHO C ME€JaroroM Ha
OIIpElIETICHUE IIyTHU, CKOPOCTU U BPEMEHHU PABHOMEPHOIO IBUIKCHHUS.

AHanu3 npy NOMOIIHM NeAarora rpaukoB 3aBUCUMOCTH ITyTH U
CKOpPOCTH OT BPEMEHH.
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TEeMa OcHoBHOe coepskaHue OcHoOBHBIE BUBI 1eATEJBHOCTH Y4AIMXCS (HA YPOBHE Y4eOHBIX
JeiicTBUiIl)
Nuepun SIBieHne  WHEpUMM.  3aKOH — UHEpYuu. OObsicHeHHE TpPU TOMOIIM TEXHOJIOIMYECKOM KapThl M Mejarora u
1, Macca, Bzaumooeiicmeue men kaxk npuuuHa usmeHeHusi | TPOTHO3MPOBAHUE SIBJIEHUH, OOYCIOBIEHHBIX HHEpLMEN, HapHUMep: 4TOo
IUIOTHOCTh ckopocmu  Ogudicenus men. Macca kax Mmepa | TMPOUCXOAUT IMPU TOPMOXKEHHM MM PE3KOM MaHEBPE aBTOMOOHIIS, IOUYEMY
(49) unepmuocmu mena. IInotnocts Bemectsa. C6436 | HEBO3MOKHO MIHOBEHHO IIPEKPATUTh [BIKCHHE Ha BEJIOCUIIENE WM
NIOMHOCMU C KOIUYECMEOM MOJIEKYl 6 eOuHuye | CaMOKaTeH T. [I.
06véma eewjecmaa. HaGmtonenne u  0a30BbIii  aHaIU3 ONBITOB MOJA PYKOBOJACTBOM
Hemoncmpayuu neaarora, JIEMOHCTPUPYIOIIUX H3MEHEHHE CKOPOCTH JBMKEHMS Tela B
1. HaGntonenue sBneHst MHEPLUH. pe3yJsIbTaTe AEUCTBUS HA HETO IPYTUX TEIl.
2. Habnronenne m3MeHEHUs] CKOPOCTH Pemenue TUNOBBIX pacu€THBIX 3a1ad B 1—2 nelcTBUSA C OMOpON Ha
IIPUB3aUMOJECICTBUU TEI. QITOPUTM, TPEABAPUTEIBHO Pa300paHHbI COBMECTHO C IEJaroroM Ha
3. CpaBHeHue Macc 1o OIIpEIeIEHUE MACCHI TeJa, €ro 00bEMa U INIOTHOCTH.

B3aMMOJCHCTBUIO TEII. HabGmtonenne u 0a30Bblii  aHaIU3 ONBITOB MOJA PYKOBOJACTBOM
neaarora, 1IEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHHS] CKOPOCTH TeJa OT
€ro Macchl IIPU B3auUMOJAEHCTBUN Tell. Mi3Mepenue Maccsl Tena pa3indHbIMU
croco0amu.

Omnpenenenne COBMECTHO C MENAroroM IUIOTHOCTH TeENla B PE3YJIbTaTe
M3MEPEHUS €ro Macchl U 00bEMa.
Cuua. Cuna xak XapaKTepUCTHKA B3aWMOJAECHCTBHS W3ydyeHne COBMECTHO C NENAroroM B3aUMOJEHCTBUSA KAaK IPUYUHBI
Buasbl cun tes1. Cuna ynpyroct ¥ 3akoH ['yka. Msmepenue | U3MEHEHUS CKOPOCTHU TeJNa WM €roaedopMarum.
(14 v) CUMbl C NOMOWbIO OuHamomempa. SIBleHUe Onucanye Ha  Ha4aJbHOM  YpOBHE  pEAIbHBIX  CUTyalui

TATOTEHUS1 U cuia TsokecTH. Cuna msscecmu Ha
opyeux  naanemax  (MC).  Bec  mena.
Hegecomocmy. CnoxkeHue CHIl, HaIlpaBIIEHHBIX
o oxHOW mpsiMoi. PaBHOzeWCTByIOIIAs CHIL.
Cuna mpenus. Tpenue ckoavdiceHusi u mpenue
nokos. Tpenue 6 npupoode umexuuxe (MC).

Hemoncmpayuu

1. CrnoxeHue cuil, HalpaBJIeHHBIX 1O
OJTHOWIIPSIMOIA.

2. Lemoncmpayus cunv
YAPY2OCMU HAPA3TUYHBIX MAMEPUATAX.

@ponmanvuvle nadopamopHnsvle pabomul u
onvimol.

B3aWMOJICVCTBUS TEJI C MOMOIIBI MOJIENEN, B KOTOPBIX BBOJIUTCS MOHSTHE
U U300paskeHNe CHUITBL.

N3ydyenue 1oa  pyKOBOJACTBOM  NE€Jarora CWiIbl  YIPYTOCTH,
3aBUCUMOCTH CWJIbI YIPYTOCTH OT YJJIMHEHHUS PE3UHOBOTO IIHYpa WIH
MPYXHUHBI (C TOCTPOEHUEM rpaduka).

AHanmu3 ¢ Omopod Ha AUJIAKTUYECKUH Marepuan MojA KOHTPOJIEM
nefarora MPakTHYECKUX CUTYallMi, B KOTOPBIX MPOSABISETCA JEHUCTBUE
CUJIBl yNPYTrocTU (YINPYrocTh Msidya, KPOCCOBOK, BETOK JIEpEBAH JIp.).

AHanu3 Cc Omopoll Ha AWAAKTHYECKHN MaTtepuall MOJ KOHTPOJIEM
nejarora CUTyaluii, CBSI3aHHbBIX C SIBICHUEM TSATOTEHUS.

I[Tonnmanue ¢ omopoi Ha CXeMbl TMpU TOMOIIM MEJarora
OpOUTAILHOTO BUKECHHUSI TUTAHET C UCTIOJIb30BAHUEM SIBJICHUSI TSATOTCHUS U
3akoHa nHepuuu (MC — acTpoHOMHS).
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TEeMa OcHoBHOe coepskaHue OcHoOBHBIE BUBI 1eATEJBHOCTH Y4AIMXCS (HA YPOBHE Y4eOHBIX
JeiicTBUiIl)
1. Omnpenenenye MIOTHOCTH TBEPIOTO W3mepenue Beca Tena ¢ moMOIbI0 JuHaMoMeTpa. OO0CHOBaHHE 3TOTO
Tena. crioco0a U3MepeHHUs Mocye MOBTOPEHUS C M1E€AaroroM.
2. OnbIThI, JEMOHCTPUPYIOILINE Habmntonenue siBlieHUs] HEBECOMOCTH.
3aBUCHUMOCTb pacTsKeHus (nedopmanun) HaOmtogeHne 3a  SKCIEPUMEHTAIBHBIM  IOJyYEHHEM  IIpaBUIIa
IPYXHUHBI OT IPUIIOKEHHOM CHUJIBL. CJIOKEHMSI CUJI, HAIIPABJIEHHBIX BJAOJb OAHOM mpsMoil. OmpeneneHue npu
3. OnpITsl, JEMOHCTPUPYIOILIKE | IOMOILY IIEAArora BEJIMYUHBI PAaBHOJEHCTBYIOIIEH CHIL.
3aBUCUMOCTD CUJIbl TPEHHUS CKOJIBKEHHUSI OT Beca N3ydeHue noj pykoBOJACTBOM I€[arora CUibl TPEHHSI CKOJIbKEHUS U
Tena u Xapakrepa COIIPUKACAIOLIUXCSA | CHJIBI TPEHMSI ITOKOSI.
IIOBEPXHOCTEH. HccnenoBanue ¢ onopo Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMOCTH
CWJIBI TPEHHUs OT BEca TEJIau CBOMCTB TPYILUMUXCS IIOBEPXHOCTEM.
ba3oBbIil aHanu3 C OMOpPOM HA JUIAKTHYECKMM MaTepuayl IO
KOHTPOJIEM II€arora NpakTUYECKUX CUTyallud, B KOTOPBIX NPOSBISAETCA
JIeIICTBUE CUJIbl TPEHUS, HCIOJIBb3YIOTCS CIOCOOBI €€ YMEHBIIEHUS WU
yBEeIMYEHUsl (KaTaHUE Ha JIbDKaX, KOHbKAaX, TOPMOXKEHHE aBTOMOOWII,
MCII0JIb30BaHUE MTOAIIMITHUKOB, IUIABaHUE BOJHBIX JKUBOTHBIX U 1p.) (MC
— Ouonorus).
Pemenne TUNOBBIX pacu€THBIX 3a1ad B 1—2 nelcTBUSA C ONMOpPON Ha
QITOPUTM, TPEABAPUTEIBHO pPa300paHHbII COBMECTHO C IEJaroromMm ¢
UCIOJIb30BaHuEM (OpMyIl JUIsl pacué€ra CUIIbl TSKECTH, CHIIBI YIIPYTOCTH,
CHUJIBI TPEHUS.
Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB (21 u)
JdaBaenne. HNasnenue. Cnocobvl  ymenvuwienuss u AHanu3 M OOBSCHEHHE C OMOPOM Ha JMIAKTHYECKUN MaTepuas Mo
Ilepenaua yeenudueHuss  O0aeneHus. Laenenue 2aza. | KOHTPOJIEM II€farora OIbITOB M MPAaKTUYECKUX CHUTyalud, B KOTOPBIX
AaBJICHUS 3asucumocmv  Oaenenus 2aza om 00vbéMa, | TPOSABISAETCS CUIIA JIAaBICHHUS.
TBEPABIMHU memnepamypul. Ilepeoaua Oasnenuss meépovimu ObocHoBaHME C OMOPOIl HAa TEXHOJOTMYECKYIO KapTy NpH IMOMOIIU
TeJaMHu, menamu, — JCUOKOCMAMU U  2a3aMy. 3aKOH | TeAarora criocoOOB YMEHBIIECHUS UYBEIUUYCHUS JaBJICHHS.
swuakocTamu | llackana. Ilneemamuueckue mauunbl. W3ydeHne noj pyKOBOACTBOM II€JIarora 3aBUCUMOCTH JABJIEHUS Ta3a
urasamu (3 Hemoncmpayuu or o0béMa W TemmepaTypbl. V3yueHue mnoJa pPYKOBOACTBOM Iefarora
q) 1. 3aBucuMoCTh JaBJeHHMA Tra3a OT | OCOOCHHOCTEH Nepefayd JaBJieHUs TBEPABIMU TeJIaMH, XKHUIKOCTSIMU H
TEMIEPATYypPHI. razamu. OOOCHOBaHME pE3yJIbTATOB OIBITOB OCOOEHHOCTSIMH CTPOCHHUS

2. Hepe;laqa JaBJICHHUA ) KUAKOCTBIO U I'a30M

BCIICCTBA B TBép,Z[OM, KHUIAKOM u COCTOSHHUAX

peI0KEHHBIMU (DOPMYIINPOBKAMHU.

ra3oo0pazHoOM
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TEMA

OcHoBHOe coepskaHue

OcHoOBHBIE BUBI 1eATEJBHOCTH Y4AIMXCS (HA YPOBHE Y4eOHBIX
JeiicTBUiIl)

Habmtonenne 3a 9SKCIEpUMEHTAJIBHBIM JIOKAa3aTEIbCTBOM 3aKOHA
ITackans.

Pemenue THUMOBBIX pacu€THBIX 3amad B 1—2 neiicTBusg ¢ omopoii
Ha aJrOpUTM, HPEIBApUTENILHO pa300paHHbIl COBMECTHO C MEJaroromM Ha
pacy€r naBiIeHUs TBEPIOTO Tea.

JdaBJyienue
sxuakoctu (5

1)

3aBUCHUMOCTh  JABJICHUS  KUAKOCTH  OT
ryounsl. [ uopocmamuuecxuii napaooxc.
Coobwarowuecss  cocyowi. T'uopasnuueckue
MexXanuzmbi.

ﬂemomcmpauuu2

1. CooOmaromuecs cocyabl.

2. I'mppasinueckwii npecc.

HccenenoBanue ¢ onopor Ha TEXHOJOTHYECKYIO KapTy IOJ
PYKOBOJICTBOM I€arora 3aBUCUMOCTHAABICHUS AKHUIKOCTH OT IITyOHHbI
HOTPYKEHUS U INIOTHOCTH KUIKOCTH.

HabntoneHue v HayaabHOE MOHUMAaHUE THIPOCTATUYECKOTO
napajgokca Ha ocHOBe 3aKoHa [lackans. 3yuenue COBMECTHO € Iegarorom
COOOLIAIOIUXCS COCYIOB.

Pemenne THMOBBIX pacdyETHBIX 3a1ad B 1—2 neHCTBHS C OmMoOpoil Ha
QITOPUTM, IPEIBAPUTEIBHOPA300paHHbINi COBMECTHO C IIE1aroroM Ha
pacu€T HABIICHUS KUJIKOCTH.

Habmtonenue 3a 00bsICHEHUEM NPUHIMNA ASHCTBUS THIPABINYECKOTO
mpecca.

AHanmu3 u oOBSICHEHHE C OMOPOH HAa JUAAKTUYECKUH MaTepual MoJ
KOHTPOJIEM Tejarora MpakTUYECKUX CUTYyallud, JE€MOHCTPHUPYIOIIHUX
IIPOSIBJIEHUE JABJIEHUS KUAKOCTH U 3akoHa Ilackans, Hanpumep nporueccos
B OpraHu3Me npu riyookoBogHOM HbIpsHUU (MC — Guonorus).

AtMmocdepHo
e 1aBJjeHHne
(6 9)

Atmochepa 3emnm M arMocepHoe
naBieHue. [Ipuuunvl cywecmeosanusi 6030YUIHOL
o6onouku 3emnu. Onvim Toppuuennu. Uszmepenue
ammocgeprozo 0aBeHusl. 3asucumocmes
ammocgheprozco OasneHuss Om 6bICOMbL HAO
yposuem  mops. Ilpubopvl  Ons  usmepenus
ammocgheprozo dagnerus.

Hemoncmpayuu

1.TlposiBnenue aeicTBust atMochepHOTo
JIABJICHUSI.

Habmtonenue 3a s3kcriepuMeHTaIbHBIM 00HApy>KEHHEM aTMOC(EPHOTO
JTaBJICHHUS.

Ananu3 1 00bSCHEHHE C ONOPON Ha TUAAKTUYECKUNA MaTepual 1o
KOHTPOJIEM II€/1arora ONbITOB UMPAKTUYECKUX CUTYallUi, CBA3aHHBIX C
neiictBueM aTMoc(hepHOro J1aBIeHuUs.

Habmonenue 3a 00bsicCHEHHEM CyILIeCTBOBaHUS aTMoc(hepsl Ha 3emiie
Y HEKOTOPBIX IIJIAHETAX WK €€0TCYTCTBUS Ha APYTuX MiaHeTax u Jlyne
(MC — reorpadusi, acTpoHOMHUS).

bazoBoe moHMMaHMe MPUYMH M3MEHEHUS IJIOTHOCTH aTMOC(epsl C
BBICOTOM U 3aBUCUMOCTHATMOC(EPHOTO JaBJIEHUS OT BBICOTHI.

Pemenne THMOBBIX pacdy€THBIX 3a7ad B 1—2 nmeiicTBUs ¢ omopoit Ha
ITOPUTM, IPEIBAPUTEIBHOPA300paHHBIN COBMECTHO C IIE1arOroM Ha
pacyét aTMOC(HEpHOTO TaBJICHUSL.
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TEeMa OcHoBHOe coepskaHue OcHoOBHBIE BUBI 1eATEJBHOCTH Y4AIMXCS (HA YPOBHE Y4eOHBIX
JeiicTBUiIl)
W3yuenue nos pyKOBOJICTBOM Ielarora ycTpoiicrsa 6apomerpa-
aHepowuja.
JeiicTBHe Heticmeue  ocuokocmu  u  eaza  Ha HaGmtonenne 3a SKCIEPUMEHTAJIBHBIM OOHAPYKEHHUEM JIEHCTBHS
KUJAKOCTH U nozpyscénnoe 6 Hux meno. BpITalkuBaromas | >KMIKOCTH U raza Ha Morpy€HHOe BHUX TeJo.
razaHa (apxumenoBa) cuia. 3axon Apxumeda. Ilnasanue OrmpezenieHne ¢ OMOpoi Ha TEXHOJIOTUYECKYIO KapTy BBITAJTKUBAIOIIEH
norpy:xxéHno | men. Bozodyxonnasanue. CHUIBI, ICUCTBYIOIICH HA TEJIO,TOTPYKEHHOE B KUIKOCTb.

€B HUX TeJI0
(7 4)

Jemoncmpayuu

1. 3aBUCUMOCTh BBITAJIKUBAIOLICH
CHIIBI OT 00BEMa TOTrpyKEHHON YacTH Tena U
IIJIOTHOCTH KUAKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOIIEH CHJIBI
BECY BBITECHEHHOM KMJIKOCTH.
3. VYcnoBue IiaBaHUsl TEJ: INIaBaHHE

WIM TOIpYXEHHE Tel B 3aBUCUMOCTH OT
COOTHOILEHUS INIOTHOCTEH Tea U )KHUIKOCTH.

@ponmanvusvle nadopamopHnsvle pabomuvl u
onbvimul.

1. HccnenoBanue 3aBUCMMOCTH  Beca
Tela B BoOJE€ OT 00bEMa TMOrpyXEHHOH B
KUAKOCTh YacTH Tela.

2. Onpenenenue BBITAJIKMBAIOIIEH
CUJIBI, NEUCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH
BBITAJIKUBAIOIIEH CHUJIbI, IEUCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OTMACCHI TENIA.

4. OneIThI, JEMOHCTPUPYIOIINE
3aBUCUMOCTb BBITAJIKMBAIOIIEH CUJIBI,
JIEUCTBYIONIEH Ha TEJO B XKHUIAKOCTH, OT 00BEMa
NOTPYKEHHOW B KHJAKOCTh 4YacTH Tela U OT
IUIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WU

HaGmronenue 3a mpoBeieHreM U 00CYKJIEHHE COBMECTHO C I1€1aroromM
ONBITOB, JIEMOHCTPUPYIOLIUX 3aBUCHMOCTb BBITAJKHUBAIOLIEH  CHUJIBI,
JIEHCTBYIOIIEH Ha TEJO B KUAKOCTU, OT 00BEMA MOTPYKEHHOU B JKUJKOCTb
YacTH TeJla U OT INIOTHOCTH KUJKOCTH.

HccnenoBanue moa pykoBOJACTBOM Ilefjarora 3aBUCMMOCTH Beca Teja B
BOJI€ OT 00bEMA MOTPYKEHHON B )KUJIKOCTh YACTH TeJa.

Pemenne THUMOBBIX pacd€THBIX 3a1ad B 1—2 neHCTBUS C Omopoil Ha
AITOPUTM, IMPEIBAPUTEILHOPA300PAHHBIN COBMECTHO C MEIarOroM Ha
IIPUMEHEHNE 3aKOHAa ApXUMEA U yCIOBHS IJIaBaHUS TeJl.
KoHcTpynpoBanue npy noMoIly rnegarora apeoMerpa win
KOHCTPYHUPOBAHUE JIOAKU U ONPEACIICHUEEE IPYy30II0AbEMHOCTH.
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TEeMa OcHoBHOe coepskaHue OcHoOBHBIE BUBI 1eATEJBHOCTH Y4AIMXCS (HA YPOBHE Y4eOHBIX
JeiicTBUiIl)
KOHCTPYMPOBAaHUE JIOAKU U OIpelelIeHue €€
Ipy30I0AbEMHOCTH.
Paznen 5. Padora u momHocTh. JHeprus (12 4)
Pabora u Mexannueckast pabora. MomHocTh Habnronenne 3a 3KCIEpUMEHTAIBHBIM OIPEIeICHHEM MEXaHHYECKOU
MOIIHOCTH (3 pabOThl CHJIBl TSXKECTH MpPU MAJAEHUM Tella W CWIbl TPEHUs IpU
q) PAaBHOMEPHOM MEPEMEILIEHUH TeJIa 110 TOPU30HTAIIBHON ITOBEPXHOCTH.
HaGmtonenue 3a nemMoHCTpanueil pacyéra MOUIHOCTH, Pa3BHUBAEMOM
[IpU OABEME 110 JIECTHULIE.
Pemienne TUMOBBIX pacu€THBIX 3a7a4 B 1—2 nelcTBUs ¢ OmoOpoil Ha
QITOPUTM, NPEIBAPUTEIBLHO pa300paHHBIH COBMECTHO C IEAaroroM Ha
pacyéT MeXaHN4ecKOi paboThl U MOIIHOCTH.
IIpoctrie [IpocTeie  MexaHW3MBbI:  pblyar,  OJIOK, HavanpHoe nmoHMMaHME BBIUIPBINIA B CUJIE IPOCTHIX MEXaHU3MOB Ha
MeXaHU3MbI HAaKJIOHHAs IUIOCKOCTb. [Ipasuno pasnogecus | TIpUMEpE pbluara, MOJBMIKHOTO M HEMOABHXKHOIO OJIOKOB, HAaKJIOHHOW
Sy pviuazca. Ilpumenenue npasuna pasHoeecusi | TUIOCKOCTH.
pvluaza K O10Ky. «30710moe npasuioy Mexamuxu. HccnenoBanue COBMECTHO € IIEAArOTOM YCJIOBUSI PaBHOBECHS pblyara.
KITIJ IIPOCTBIX MEXaHU3MOB. [Ipocteie OOnapyxeHue T1OJ pPYKOBOJACTBOM Ileiarora ¢ OMNOpPOH Ha
MEXaHU3MBI B OBITY U TEXHUKE. JUAAKTUYECKUM MaTepuan CBOMCTB MPOCTBIX MEXAaHU3MOB B pa3IUYHbIX
Hemoncmpayuu MHCTPYMEHTAX U MPUCIIOCOOIEHUSIX, UCIIOIb3YEMBIX B OBITY U TEXHHUKE, a

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

@ponmanvusle 1adopamophvie pabomul u
onvimul

L. Onpeodenenue pabomuwl cuvl
MpeHusi npu PasHOMEPHOM OBUICEHUU mena No
20PU3OHMANLHOU NOBEPXHOCHI.

2. Hccneoosanue ycnosuii pagrnogecus
puluaea.
3. Hszmepenue KIIl  naknouwnot

NJIOCKOCMU (/IeKMPOHHASL OEMOHCMPAYUSL).

TaKXe B ®KHUBbIX opranuzMax (MC — Guosorus).

HabuntoieHne 3a SKCIEpUMEHTANIBHBIM J0Ka3aTeIbCTBOM PaBEHCTBA
paloT npy NPUMEHEHUH NMPOCTHIX MEXAHU3MOB.

Ompenenenne moa pykoBoactBom mnemarora KIIJ nHakinoHHOM
IIJIOCKOCTH.

Pemienne TUNIOBBIX pacu€THBIX 3ajad B 1—2 NEUCTBHUS C OMOPOM Ha
QITOPUTM, TPEIBAPUTEIBHO Pa300paHHBIH COBMECTHO C IE€JaroroM Ha
IIPUMEHEHNE MTpaBujIa paBHOBeCHS pblyara u Ha pacuér KII/I.
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TEeMa OcHoBHOe coepskaHue OcHoOBHBIE BUBI 1eATEJBHOCTH Y4AIMXCS (HA YPOBHE Y4eOHBIX
JeiicTBUiIl)

Mexanunyeck Mexannueckass 3Heprus. Kunemuueckas u Habntonenune 3a 3KCIEpUMEHTAIBHBIM OIpEeICHUEM U3MEHEHUS

asiyHeprus nomenyuanvnas suepeus. llpeepawjenue o0H020 | KUHETUYECKOM M MOTEHLMAIBbHOMIHEPIUHU Tejla MPHU €ro CKaTbIBAHUHU 110

(49) 8U0A MeXaHuyeckol 3Hepeuu 8 Opyeou. 3aKOH | HAKJIOHHOW MJIOCKOCTH.

COXPaHEHMsI SHEPTUU B MEXaHMKE.
®poHTaNbHBIE Ja0opaTopHble padoThl U

CDOpMYJ'II/IPOBaHI/Ie COBMCECTHO C ImeJaroromM Ha OCHOBE HCCJICAOBAaHUA
3aKOHa COXpaHeHHSIMexaHH‘IGCKOﬁ OHCPIUn.

OIIBITHI.

HpeI[CTaBJ'IeHI/Ie IIpHU IMOMOIIH II€aarora rpaiui IpUuMEHUMOCTH

1. N3yuenue 3aKOHA COXPAaHEHHUs | 3aKOHAa COXPaHEHMsI SHEPTHUHU.
MEXaHUYECKOM SHEPrUu (9mexTpoHHas Pemenne THNOBBIX pacyE€THBIX 3a7a4 B 1—2 nmelicTBUsA ¢ Oomopol Ha
JEMOHCTpALIUS). AITOPUTM, IPEIBAPUTEIILHOPA300PaHHBIM COBMECTHO C II€1arOrOM C

HCIIOJIb30OBAHNEM 3dKOHA COXPAHCHHA OHCPIruu.

Pe3zepBHoe Bpems (3 1)

8  KJIACC (68 u)

TEMaA

OcHoBHOE CoOACPKaAHUC

OcHoBHbIE BU/bI 1eATEJbHOCTH YYAIMXCs (HA YPOBHe Y4eOHBbIX AelCTBHI)

Ctpoenue

u

CBOMCTBA
BelllecTBA

(7 4)

OcHogHble NON0IHCEHUS MONEKYIAPHO-
KUHemuyeckou meopuu cmpoeHus
sewecmea. Macca u pazmepvl amomos u
wmonexyn.  Onvimbsi, noomeepiicoarouue
OCHOBHbIE — NOJIOJNCEHUs.  MOJIeKVIAPHO-
KUHemUYecKol meopuu.

Mogenu  TBEPHOro, JKHUAKOTO U
razo00pa3HOr0  COCTOSIHMM  BEIIECTBA.
Kpucmaniuveckue u amopgHvle mena.
OOviACHEeHUe C80UCME 2a308, HCUOKOCHEU
1 MBEPObIX mell HA OCHOBE NONONCEHUN
WMONeKVIAPHO-KUHEMUYLEeCKOU meopuu.
CMmauuBaHUE U KanullisapHble S61eHUs.
Tennosoe pacuwiupenue u cocamue.

Jemoncmpayuu

1. HaGmronenue 6poyHOBCKOTO

TIBMKCHUS.

HabGmtoneHne ©  MHTepmperanuss COBMECTHO C  IEJaroroM  OIBITOB,
CBUJETEIBCTBYIOIIUX 00 aTOMHO- MOJIEKYJISIPHOM CTPOEHMM BEILECTBA: OIBITHI C
[PACTBOPEHUEM PA3IIMYHBIX BELIECTB B BOJE.

Pemenne TUNoBBIX pacu€THBIX 3a1a4 B |—2 JeHCTBUSA ¢ OMOPON Ha aIrOpHUTM,
MpeIBapUTENILHO pa300paHHbIH COBMECTHO C MEarOroM Io OIIEHUBAaHUIO KOJIMUYECTBA
ATOMOB WJIN MOJIEKYJ B €IMHUIIE00BEMA BEILIECTBA.

[IpencraBnenre mpu MOMOLIM MeAarora OpPOYHOBCKOIO JIBUXKEHHS, SIBICHHS
mibdy3un U pa3IiyMil MeXAy HHUMH Ha OCHOBE TIOJOXEHHH MOJIEKYISpHO-
KMHETUYECKOM TEOPUU CTPOEHUs BEILIECTBA.

OObscHeHrEe MPU MOMOIIM Iefarora ¢ OMOpPOM Ha AUJAKTUYECKUN MaTepuai
OCHOBHBIX pa3jIM4YUil B CTPOECHHUHM Ta30B, XKUAKOCTEM U TBEPIABIX TEI C
VICIIONB30BAHUEM IIOJIOKEHUM MOJEKYISIPHO- KHHETUYECKOM TEOPHUM CTPOCHMS
BEIIECTBA.

[IpoBenenne mox pPyKOBOACTBOM II€arora ONBITOB 110  BBIPAIIMBAHUIO
KPUCTAJIJIOB [IOBAPEHHOM COJIMUIIM caxapa.

IIpoBeneHne COBMECTHO C MEJAroroM M OOBACHEHME W3 IPEI0KEHHOTO

MCPCUYHs BBIBOJOB OIBITOB, JCMOHCTPUPYIOIIUX KAIWJUIAPHBIC ABJICHHUA W SIBJICHUC
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TEMA

OcHoBHOe coepKaHue

OcHoBHbBIE BU/IbI 1eATEJbHOCTH YYAIMXCS (HA YPOBHE Y4eOHBIX AeiCTBHIH)

2. Habmonenue nuddysun.

3. HaGmronenne siBneHMi
CMaYMBaHHS WKAIMUIIPHBIX SBICHUN.

4. Habmonenue TETJIOBOTO
[pacIIMpEHUs TEIL.

5. MI3MeHeHHe naBieHUs rasa IpHu
M3MEHECHHH 00bEMA M HAaTPEBAHUU HITU
OXJTKICHUH.

®@ponmanvHsle 1a60pamopHble
padomol uonsvimol.

1. OnbIThI o 0oOHapYKEHHUIO
NIEHCTBUSA CHII MOJIEKYIIIPHOTO
MPUTSKEHUS (nnum ANEKTPOHHAS
NIEMOHCTpALIHS ).

2. OnbIThI no BbIpAIIMBAaHUIO
KPUCTAJUIOB ~ TIOBApEHHOW  CONM WM
caxapa.

3. OnbITHI o HaO0II0ICHUO

TETJIOBOTO PACHIMPEHHUS Ta30B, KUAKOCTEN
Y TBEPIBIX TEI.

4. OnpeneneHue AaBiI€HUS BO3/1yXa B
OaJIJIOHE IITPUIIA.

5. ONBITHI, JEMOHCTPUPYIOIINE
3aBUCUMOCTH JIABJICHHSI BO3JyXa OT €ro
00BEMa MHATPEBAHUS WIIH OXJIAXKICHUSI.

6. Ilposepka  eunomesvt nuUHEUHOU
Basucumocmu ONIUHbL cmonbuxa
DrCUOKOCU 8 MEPMOMEMPUIecKoll mpyoke

ommemnepamypbi.

CMa4YMBaHUS.

OOBsicHEeHHE € OITOPOI Ha TEXHOJIOTHUYECKYIO KapTy MOJI pyKOBOJICTBOM I€/1arora
PO KaMWJUTSIPHBIX SIBJICHUN JJIs1 TIOCTYIJICHUS! BOJBI B opranusm pactenuii (MC —
ouoorus).

Habutoienue onbITOB 110 HAOIIOACHUIO TEIJIOBOTO PACUIMPEHUs T'a30B,
KUAKoCcTel U TBEPABIX Tel. OOBCHEHHE C OTIOPOI Ha TEXHOJIOTHYECKYIO KapTy MO/
[PYKOBOJICTBOM II€/larora COXpaHeHHsI 00bEMATBEPABIX TeJ, TEKYYECTH KUAKOCTU (B
TOM 4YHCJIE, PAa3HUIIBI B TEKYUYECTH JJISI PA3HBIX JKUJKOCTEN ), 1aBJICHUS ra3a.

Habmronenne 3a mnpoBeEHHEM ONBITOB, JIEMOHCTPUPYIOUIMX 3aBHUCHUMOCTh
NABJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs WM OXJIKICHUS, U UX O0BSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHS.

AHanu3 TNpy TMOMOLIM MeJarora ¢ ONOpOM Ha JUJAKTUYECKUH MaTepuan
MPAaKTUYECKUX CUTYallMi, CBSI3aHHBIX CO CBOMCTBAMH ra3oB, KUJKOCTEW U TBEPIBIX
el
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TEMA

OcHoBHOe coepKaHue

OcHoBHbBIE BU/IbI 1eATEJbHOCTH YYAIMXCS (HA YPOBHE Y4eOHBIX AeiCTBHIH)

TenyioBbie
npoueccol (21
)

Temneparypa. Cesaze memnepamypol
CO CKOpOCMbIO  MENi08020  OBUNCEHUS
uacmuy.

Buytpennsis  sueprus.  Cnocodul
L3MEeHeHUs] BHYmMpeHHell 9Hepeul:
menionepeoaua u cogepuieHue pabomol.
Buowi menjionepeoaui.:
mMenionpo8ooOHOCHYb, KOHBeKyusl,
U31yYeHuUe.

KonnuectBO  TEMIOTHI

VYaenbHas TEIUIOEMKOCTh BEIIECTBA.
TerooOMeH ¥ TemIOBOE pPaBHOBECHE.
YpaBHEHHE TEMI0BOro OagaHca.

[InaBnenune u OTBEPJICBAHKE
KPUCTAJUTMYECKUX  BEIIECTB. Y JeNbHas
rerutota 1uiaBieHus. IlapooOpasoBanue u
kouzaeHcamus. Mcnapeane (MC). Kunenue.
VYnaenpHas Temora  mapooOpa3oBaHUS.
Basucumocms memnepamypsvl KUneHus om

ammocgeprnozo  Oasnenus. Baascnocms
6030yXA.

OHeprus ToIuMBa. Y IeJbHas TEIUIoTa
CrOpaHMUsL.

Ipunyuner  pabomel  mennosvix

Osucameneii. KIIJ[ mennosoco osucamensi.
Tennogvle  Osucamenu  u  3quuma
oxpyarcaroweti cpedvt (MC).

3axon coxpanenusi u npespawjeHus
oHepeuu 6 mennoswix npoyeccax (MC).
Hemoncmpayuu
[IpaBuia u3MepeHus: TeMIIEPaTyphl.
1. Bunael rerionepenayu.

2. OxJylaxeHHe IPpU COBEPUICHUH

O6ocHOBaHME O MOATOTOBIEHHOMY QJITOPUTMY COBMECTHO C IEIarorom
[paBUJI U3MEPEHUS TEMIIEPATYPHI.

CpaBHeHHE pa3TUYHbBIX CIOCOOOB U3MEPEHHS U KAl TEMIIEPATYPHI.

HaGmntonenue 3a nmpoBeJieHUEM OIBITOB, IEMOHCTPHPYIOIINX U3MEHEHHE
BHYTPEHHEH SHEPrUH Teja Bpe3ybTaTe Terionepeaayl 1 padoThl BHEUTHUX CHUIL.

Habntonenue 3a npoBeeHUEM OMBITOB, 00CYX/IEHNE MPAKTUYECKUX CUTYAIH,
NIEMOHCTPHUPYIOIIUX Pa3INYHbIE BUBI TEILIONEPEAau: TEIIONPOBOIHOCTD,
KOHBEKIIMIO, U3JIy4YEHUE.

HccnenoBanue ¢ onopoil Ha TEXHOJOTHYECKYIO KapTy MOJ PyKOBOJICTBOM
rejarora sIBJICHUATEIIOOOMEHA MPH CMEIIMBAHUH XOJIOJHON M TOPSTYEH BOIBI.

Habnroienue ycTaHOBIIEHHUS TEIIOBOTO PABHOBECHS MEXK Y TOpsYeii U XOJI0HON
BOJIOM.

Omnpenenenue Npy NOMOIIHU Te1arora KOJIM4eCcTBa TeIUIOThI, MOJTYYeHHOTO BOIOM
[PU TEII000MEHE CHAarpeThiM METAITIMYECKUM LIHJIMHAPOM.

Omnpenenenue o TabauIEe yAeIbHON TEMIOEMKOCTH BEIIECTBA.

Pemenue TunoBbIX pacu€THBIX 3a7a4 B 1—2 nelcTBUsI ¢ OMOPOM HA aJrOpPUTM,
MpeIBapUTENbLHO Pa300PaHHBII COBMECTHO C MEIaroroM, CBSI3aHHBIX C BRIYUCICHUEM
KOJIMYECTBA TEIUIOTHI M TEIMJIOEMKOCTHU IIPU TEIIOOOMEHE.

AHanu3 npu TOMOIIM TeAarora CHUTyaluid MNPaKTHYECKOTO HCHOJIb30BAHUS
TEIJIOBBIX CBOMCTB BEIIECTB U MaTepUasoOB, HAIIpUMEpP B LIEJSAX 3HEProcOEpPEeKEHUS:
TETUIOU30JISIIHS, SHEProcOeperaroue KPbII, TEPMOAKKYMYISITOPHI U T. 1.

Habutoienue siBineHnii ucnapeHusi 1 KOHAEHCAlNH.

Habmoienue 3a rccnenoBaHueM Mpoiiecca UCHapeHus pa3IudHbIX KUIAKOCTEH.

OO0bsicHEHHE TI0 AITOPUTMY COBMECTHO C T€1aroroM sIBIICHUM UCTIapEHUsI U
KOHJIEHCAIIU1 Ha OCHOBEATOMHO-MOJIEKYJIIPHOTO YUEHHUS.

Hab6mronenue n o0bsCHEHHE TTpoliecca KUIEHHS, B TOM YHCIIE 3aBUCUMOCTH
TeMIIepaTypbl KUIICHUS OTJaBJICHUS.

Onpenenenue no TabauIEe OTHOCUTEIBHOM BIaKHOCTH BO3-IyXa.
HaGmonenue nporiecca riaBneHus: KpUCTANIMYECKOTO BEIECTBA, HATIPUMED,
bAa.

CpaBHeHME MO IJIaHY NOpHU MOMOIIM TEeAarora MNpoOLEcCOB IUIaBICHUS
KPUCTAUTMYECKUX TEIIW Pa3MATUCHHS TIPH HarpeBaHUU aMOP(HBIX TeJl.

OHpCI[eJ'IeHI/IG 10 TaGJII/ILIe YILCHBHOP'I TCIIJIOTHI IIJIaBJICHUSA JbAA.
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TEMA

OcHoBHOe coepKaHue

OcHoBHbBIE BU/IbI 1eATEJbHOCTH YYAIMXCS (HA YPOBHE Y4eOHBIX AeiCTBHIH)

paboTHI.
3. HarpeBanue npu
COBEpIICHUH PaOOTHIBHEIIHUMU CHIIAMHU.
4. CpaBHenue

TEIUIOEMKOCTEH Pa3InYHbIX BELICCTB.
5. HaGnroneHue KureHus.

6. Ha0mronenune
MMOCTOSTHCTBA TEMITEPATYPhI MIPH
[UIABJICHUMU.

7. Mojenu TEeIIOBBIX ABUTATEICH.
®Dponmanvrble 1a00pamopHbvle
padomul uonvimol.

1. Hab6monenue M3MEHEHUS
BHYTPEHHEH SHEPruu Tella B Pe3ysbTaTe
TerIonepe1adi MpadoThl BHEIIHUX CHJI.

2. UccnenoBanue SIBJICHUS
TerI000MeHa MPU CMENTMBAHUH XOJIOJHON
Y TOpSTYE BOJIBI.

3. Onpeodenenue KOIuuecmaea
menjiomvl,  NOAYYEHHO20  BOOOU  Npu
menioobmene c Hazpemulim
\Memannuyeckum YyuiuHOpOM.

4. Onpeoenenue YyoenvbHou
menjioémMKocmueewecmasa.

5. UccnenoBanue npoiieccal
VICTIapEHWSL.

6. Onpenenenue OTHOCHTEIJIHOM
BIIQKHOCTHBO3TyXa.

7. Onpeoenenue yoeibHOU Meniomsl

OObscHeHre N0 cXxeMe Mociie 00CYXACHUS C TelaroroM sIBJICHUH IJIaBJICHUS U
KpUCTAJIJIN3allMU HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

Pemienue TUMOBBIX pacyETHBIX 3ajlady B 1—2 NEHCTBUSA ¢ OMOPOM HA aJITOPUTM,
MpeIBAPUTENILHO Pa300paHHBII COBMECTHO C MEJaroroM, CB3aHHBIX C BHIYMCICHHEM
KOJIMYECTBA TEIUIOTBI B  IIpolleccax TEIUIoNepeNayd MpHU  IUIABJIEHUH U
KpUCTAJIJIN3alliHU, UCTIAPEHUHN U KOHJCHCALIUH.

AHanu3 Opu NOMOLIM Iearora ¢ ONOPOM Ha JWUJAKTUYECKUH Marepuall
CUTYyallul INPAKTUYECKOTO0 INPUMEHEHMs SIBJICHUM IJIaBICHUS W KpPUCTAJUIM3ALNU,
HarpuMep, NOJyUYEHHUE CBEPXUMCTBIX MAaTEPHAIIOB, COJIEBAsl TPEIKa U Ap.

AHanu3 npu NOMOUIM nefarora paboTsl U 00bSICHEHHE TPUHLINIIA AEHCTBUS
TEIUIOBOTO ABUTaTels. BrlunciaeHue Koam4yecTBa TEIIOThI, BBIIEISIOIIErOCs NpU
CrOpaHuy pa3iau4HbIX BUAOB TOomLMBa, nKIIJ{ neuraress.

OO6cyxeHre COBMECTHO C IEIaroroM SKOJIOTMYECKUX MOCIeICTBUN
MCIIOJIb30BAHUS JBUTATEIEH BHYTPEHHEIO CrOPAHUsI, TEIUIOBBIX U
ruaposiexTpocTaniuit (MC — sKkosorus, Xumus).

naasIeHUAIbOdA.

Paznen 7. DinekTpuyecKkrue 1 MarHu

THbIE siBJIeHus (37 4)
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TeMa OcHoBHOe coepKaHue OcHoBHbBIE BU/IbI 1eATEJbHOCTH YYAIMXCS (HA YPOBHE Y4eOHBIX AeiCTBHIH)
DJIeKTpUYecK Onekmpuzayus ~ men. JIBa  popna HaGmtonenne 3a mpoBeIeHHUEM OMNBITOB IO  AJNEKTpU3AlMH  Tell IpHU
uesapsabl. PIIEKTPUYECKUX 3apsioB. B3auMoielicTBUE [COMPUKOCHOBEHUH W WHAYyKIued. HaOmroneHwe W OOBSCHEHHWE C OMOpoW Ha
3apsiiKeHHbI 3apsOKEHHBIX  Teln.  3akon  Kynona [DUNAKTUYECKUH  MaTepuanl  B3aWUMOACHUCTBHS  ONHOMMEHHO M Pa3sHOUMEHHO
eTes1a M UX (3a8ucumocms  Culbl  83auUMOOeUCcmaus BapsHKEHHBIX TEI.

B3auMo/Ieiic BAPANCEHHBIX Mell OM BeUUUHBL 3APA008 U OO0bscHeHre NPy TOMOIIY NIeAarora MpUHIUNA JSHCTBUS JIEKTPOCKOIIA.
TBHue(7 1) paccmosHus medxicoy menamu). OObsicHEeHHE COBMECTHO C IMEAaroroM SIBJICHUH  DJIEKTPH3AalUK  MpH

DneKTpuuecKoe ToJie.
Hanpsioicénnocms  21eKmpuiecko2o  noJis.
[ Ipunyun  cynepnosuyuu 31eKMPULECKUX
nonei  (Ha  KA4eCmMeeHHOM  VPOBHe).
Hocumenu anekmpuyeckux 3apsoos.
OnemenmapHuwlii INeKMpU4eCcKut
Bapso. Cmpoenue amoma. [IpoBogHUKYU U
NTUDJIEKTPUKU. 3aKoH COXpaHEHHSI
AIIEKTPUYECKOTO 3aps/a.

Jemoncmpayuu

1. DuexTpu3aus Tei.

2. JBa pona 37IeKTpUUYECKUX
3apsiI0B UB3aMMO/ICHCTBUE 3aPSKEHHBIX
Te.

3. YCTpOMCTBO U JEHUCTBUE
RIIEKTPOCKOTIA.

4. DnekTpocTaTudeckast UHIYKIIHsL.

5. 3aKOH COXpaHEHHUs ANEKTPUUECKUX
3apsI0B.

DponmanvHsle 1abopamopnvie
pabomul uonvimol.

1. OneITEl 110 HAOIIOIEHUIO
PIIEKTPU3ALNN TETUHAYKIHEH U TIpU

COITPUKOCHOBCHUMU.

CONPUKOCHOBEHUM Te€JI M HMHAYKIHUEH C HCIOJIb30BAaHUEM 3HAHMI O HOCHUTENSX|
PIEKTPUYECKUX 3apsiIOB B BEILIECTBE.
PacrosnaBanne U OOBACHEHHE II0  CXEME
SIBICHUM SJIEKTPU3ALMHUB NOBCEIHEBHOMN KU3HMU.

HabGmonenne u 0oObsICHEHHE C OMOPOM Ha TEXHOJIOTUYECKYIO KapTy OIBITOB,
WJUTIOCTPUPYIOIIMX 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsa.

HaGmronenne OmbITOB 1O MOJCTUPOBAHHUIO CHUJIOBBIX JIMHUH DIIEKTPHYECKOTO
TOJISL.

HccnenoBanue 1noj pyKOBOJCTBOM I€larora JIEUCTBUSL 3JEKTPUUYECKOTO OIS
HAa MPOBOJHHUKHA HJIUAJIECKTPUKU

COBMCCTHO C neaaroromMm
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PaboTa 1 MOIIHOCTb 3IEKTPHUECKOTO

TOKA. 3akon Lorcoyna—Jlenya.
Onekmpuyeckue yenu u nompeoumenu
DIeKMpU4ecKol — 3Hepauu 8  Oblmy.
Onektpuueckass — 1enb.  Cuia  Toka.
DJIEKTPUUYECKOE HanpsHKEHUe.

ConpoTHBJIEHHE NPOBOJHUKA. YoenvHoe
conpomuenenue eeuwjecmsa. 3akoH Oma
st ydactka menu. [lociempoBarenbHoe U
MapajieIbHOE COEJUHEHNE MPOBOJIHUKOB.
Kopomxkoe 3amvikanue.

ﬂemoucmpauuu2
1. ITpOBOAHMKH U AUDIEKTPUKH.
2. MopenupoBanue

CHJIOBBIX JIMHUN3JIEKTPUUECKOTO TIOJIS.

3. MlcTOYHUKH TOCTOSITHHOTO TOKA.

4. JIeWCTBUS 3JIEKTPUUYECKOrO TOKA.

5. DIEKTPUYECKUH TOK B )KUJIKOCTH.

6. ['a30BbIl pa3ps.

7. 3MepeHue cuibl ToKa
aMIIEpMETPOM.

8. M3mepeHune 3JeKTpUIECKOro
HaIPSHKEHUSBOJTBTMETPOM.

9. Peocrar u MarasuH CONnpoTHUBICHUM.

DponmanvHsle 1abopamoprvie
pabomul uonvimol.

JMccnenoBanue nencTaus

TeMa OcHoBHOe coepKaHue OcHoBHbBIE BU/IbI 1eATEJbHOCTH YYAIMXCS (HA YPOBHE Y4eOHBIX AeiCTBHIH)
ITocTosin OneKTpUYECKUun TOK. Ycnosus HaGntoneHue pa3nuuHbIX BUAOB AEHCTBUS 3JIEKTPUUYECKOTO TOKA U OOHApYKEHUE
HBIi CYUecmeo8anus I1eKmpuiecKko20 moxd. COBMECTHO CIENAaroroM 3TUX BUJIOB JIEHCTBUS B IOBCEIHEBHOM JKU3HMU.
naekTpuueckn [MIcTouHuky nocrosHHOro toka. [leicrBus CO6opka 110 cxeme U UCHbITaHUE 110 KOHTPOJIEM IIeAarora IEeKTPUUECKON Lenu
iToK (17 u) BIEKTPUYECKOTO TOKa (TerioBoe, MOCTOSIHHOTO TOKa. HabmroaeHue 3a qeMoHCTpanuel U3MEepeHUs CHITbI TOKa
XMMUYECKOE, MarHuTHOE). [AMIEPMETPOM.
Dnekmpuueckuti MoK 6 JHCUOKOCMAX U Habnronenue 3a jeMoHCTpanueid H3MEpeHHs AJIEKTPUUIECKOTO HAITPSKEHUS
easax. BOJIETMETPOM.

[IpoBenenue U 00BSICHEHNE TIPU MTOMOIIH YUUTEIS OMBITOB, IEMOHCTPUPYIOIIAX
3aBUCUMOCTD JIEKTPUYECKOTO CONPOTHUBIICHUS IIPOBOAHMKA OT €r0 JJIMHBI, IUIOIA N
[OIIEPEYHOr0 CEUEHHsI U MaTepHala.

HaGmtonenue 3a jaeMoOHCTpanueil HccieoBaHUS 3aBUCHUMOCTH CHJIBI TOKa,
[IPOTEKAIOILEr0 4epe3 Pe3UCTOp, OT CONPOTHBIICHUS PE3UCTOpPA U HANPSKCHUs HA
[pe3ucTope.

basoBble mpezacraBieHHs O  IIpaBUIIax
[10CJIEI0BATEIBHOM COCIMHEHUH BYX PE3UCTOPOB.

basoBble npecTaBieHns o npaBuiIax AJis CUIIbl TOKA IIPU MapajljeIbHOM
COeMHEHUU pe3ucTopoB. HabmoqeHre 1eMOHCTpaly eJjarora 0 CUTyalusax
MOCJIE0BATEIBHOTO U NapajliIeIbHOIOCOETUHEHUS IPOBOIHUKOB B JJOMAIITHUX
DIIEKTPUYECKUX CETSX.

Pemennie TMIOBBIX pacu€THBIX 3a1a4 B 1—2 AeicTBUs ¢ OMOPOM Ha aarOpUTM,
MpeIBAapUTENILHO Pa300paHHBIM COBMECTHO C IMEAAroroM € UCMOJIb30BAHUEM 3aKOHA
Oma u popMyi pacuéra IEKTPUUECKOr0 CONMPOTUBIIEHUS NIPH MOCIEI0BATEIBHOM U
MapajIeIbHOM COEAMHEHUH ITPOBOJHUKOB.

OmnpeneneHue ¢ OHNOpoH Ha TEXHOIOTMYECKYIO KapTy IOJA PYKOBOJICTBOM
nejarora paboThl AJIEKTPUUECKOT0 TOKA, MPOTEKAIOIIEr0 Yepe3 pe3nucTop.

OmnpeneneHne ¢ OOPOM Ha TEXHOJOTHUYECKYIO KapTy MOJ PyKOBOJCTBOM
rejiarora MOIIHOCTUAJIEKTPUYECKOT0 TOKA, BhIJeNseMOi Ha pe3uctope. Habmonenue
3a KCCieIOBaHNEM 3aBUCUMOCTH CHIIBI TOKA Yepe3 JaMIIOUKY OT HamlpsKEHUs Ha HEH.
Onpenenenne ¢ oropoi Ha TEXHOJIOTHYECKYIO KapTy M0/ PyKOBOJICTBOM II€arora
KIIJ] narpeBarens. Habntoaenue 3a nccienoBaHueM peoOpa3oBaHus SHEPTUU TTPU
norbEMe Tpy3a anekTpoasBuraTeneM. O0bsCHEHHE MOCIe PacCyKICHHUS C I1eJarorom
W COCTaBJIEHUE IJIaHA-KOHCIEKTa YCTPONCTBA UIIPUHIIUNIA JEHCTBHUS JOMAIIHUX
HIIEKTPOHATPeBaTEIbHBIX TPUOOPOB.

CIIOKEHUS  HaIlpSDKEHUH  IIPU

OOBsICHEHHE TTOCTIE PacCyXKJACHUsA C I€AAroroM M COCTaBJICHUEC IJIaHA-KOHCIICKTa
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TEMA

OcHoBHOe coepKaHue

OcHoBHbBIE BU/IbI 1eATEJbHOCTH YYAIMXCS (HA YPOBHE Y4eOHBIX AeiCTBHIH)

AJIEKTPUYECKOTO TTOJISI HATIPOBOTHUKHU
W IWDJICKTPUKH.

.COopka 1 mpoBepka paboThI
PIIEKTPUYECKON IETMUTIOCTOSHHOTO TOKA.

M3mepenue u peryampoBaHue CHITBI
TOKa.

. U3smepenue u perynupoBanue
HATPSKCHUS.

Hccnedosanue  3asucumocmu  cuvl
moka, uoywezo uepes pe3ucmop, om

conpomuenenus pesucmopa u
HANPAIHCEHUA.

.Onvimel, demMoHcmpupyrouue,
Basucumocmos 9JIeKMPULECKO20,

conpomuenenus nPOBOOHUKAOM €20 ONUHb,
niowaou — NONepeuHoco - CceyeHus U
\mamepuana.

dlposepka  npasuna  crodxceHus
HanpsidiceHull.  npu  NOCIe008aMeENbHOM
COeOUuUHeHUU 08YXPE3UCMOPOS.

dlposepka npasuna 0ns cuivl moxa

npu napanienbHom coeouHeHuu
pe3ucmopos.
.Onpenenenue paboThI

DIIEKTPUUECKOTO TOKA, MIYIIEr0 Yepes
[pEe3HCTOP.

0. Ompenenenue MOIIHOCTH
DIICKTPUYECKOTO TOKA, BBIJICISIEMOH Ha
[pe3ucTOope.

1. UccnenoBanue 3aBUCHUMOCTH CUJIBI
TOKa, WAYIIEr0 4Yepe3 JaMIIO4Ky, OT
HaIpsDKEHUS Ha HEel.

IMPUYMH KOPOTKOTr03aMbIKaHHs U MPUHIIMIIA IEHCTBUS ITABKUX
[PEAOXPAaHUTEIICH.

Pemienne TUMOBBIX pacdy€THBIX 3a4ad B 1—2 nelcTBUs ¢ ONOpPOH Ha
QIITOPUTM, MPEIBAPUTEILHOPA300paHHBIN COBMECTHO C TIEIarOrOM C
MCI0JIb30BaHuEM 3aKkoHa Jxoyns—IleHna.

Habnronenne BOSHUKHOBEHHUS AJIEKTPUYECKOTO TOKA B KHIKOCTH.

Onpeoenenue KII] nacpesamens.
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TeMa OcHoBHOe coepKaHue OcHoBHbBIE BU/IbI 1eATEJbHOCTH YYAIMXCS (HA YPOBHE Y4eOHBIX AeiCTBHIH)
MarnuTHbIe IlocTosiHHBIE MarHurhl. HccnenoBanue moj pyKOBOJACTBOM II€larora MarHUTHOTO B3aMMOJCHCTBHS
siBieHus (6 B3anMoaeiCTBHE IMOCTOSTHHBIX MAarHUTOB. [IOCTOSHHBIX MarHuToB. M3ydeHune ¢ ONOpOMl Ha TEXHOJIOTMYECKYI0 KapTy IO
4) Maznummnoe nose. [PYKOBOJICTBOM II€Jarora MAarHUTHOTO IIOJisl IOCTOSIHHBIX MAarHUTOB IIPU  HX

Maenumnoe none 3emau u  ee2o
BHauenue 0na ocusHu Ha 3emne. Onwvim
Opcmeoa. Maenumnoe none
baekmpudeckoeo  moka.  IIpumenenue
DIeKmpoMasHUmos 6 mexuuke. /leticmsue
MacHUmMHO20 NoJisi Ha NPOBOOHUK C MOKOM.

Onexmpoosucamenb NOCMOAHHO2O
moka. Hcnonvsosanue
Daekmpoogueameneti. 6  MeXHUYECKUX
ycmpoticmeax u Ha mpancnopme.

Jemoncmpayuu

1. B3anmoneiictBue
MAarHuTOB.

2. MonenvpoBaHue  HEBO3MOXKHOCTH|
[pazzieNieHus MoJICOB MarHUTa.

3. MonenupoBaHue MarHUTHBIX MOJIEH
[MOCTOSIHHBIX MarHHUTOB.

4. OmnsIT Dpcrena.

5. MarauTHoe
DJIEKTPOMarHumr.

6. JleiicTBue MarHUTHOrO TMOJA Ha
MMPOBOJIHUK CTOKOM.

ITIOCTOSAHHBIX

I10JIC TOKa.

7. DNEKTpPOJBHUTATEIh  IOCTOSIHHOTO|
TOKA.

Dponmanvuvie nabopamopuvie
pabomul uonvimol.

JMHccnenosanue MarduTHOTO
B3aMMOJCHCTBUATIOCTOSIHHBIX MarHUTOB.

M3yuenne MarHUTHOTO TTOJISt
MMOCTOSTHHBIX MarHuTOB npu ux

00BETMHEHNH U PA3CIICHUH.

00BETMHEHUHY U Pa3/ICIICHHH.

HaGmronenne 3a mpoBENEHUEM OMNBITOB 10 BHU3YyalH3alUU IMOJSA
[MOCTOSSHHBIX MarHuToB. M3ydeHue MoJ pPyKOBOJCTBOM II€larora sBJICHUS
HaMarHWYMBaHUsI BEIIECTBA.

HccnenoBanue COBMECTHO € IIE€JAroromM JACUCTBUS JJIEKTPUYECKOTO TOKA HA
MarHuTHYIO CTpeiky. HaOmrogeHue 3a mpoBedeHHEM OMBITOB, JEMOHCTPHPYIOIIHX
3aBUCUMOCTb CHJIBI B3aMMOJICUCTBUSA KaTyIIKM C TOKOM M MarHuta OT CHWJIbl M
HaIpaBJICHUsI TOKA B KaTyLIKE.

AHanu3 mnpu MOOMOIIM MeAarora CUTyalHd MIPaKTUYECKOr0 NPUMEHEHMUS
DIEKTPOMArHUTOB (B OBITOBBIX TEXHHMYECKHX YCTPOWCTBAX, MPOMBIILICHHOCTH,
METUIIUHE).

N3yueHue ¢ onopoil Ha TEXHOJOTUYECKYIO KapTy MOJ PYKOBOJCTBOM I€Jaroral
NIEMCTBUS MArHUTHOTOTIOJISI HA TPOBOJHUK C TOKOM.

N3yuenne ¢ omnopol Ha JUJAKTUYECKUH MaTepuan JeHCTBUS
pnekTpoasurarens. W3mepenne  coBMectHOo ¢ mepgarorom  KIIJI
PIIEKTPOJBUTATENILHON YCTAaHOBKH.

ba3zoBbie mpencTaBiIeHHS O Pa3IMYHBIX MPUMEHEHUSX 3JIEKTPOJABUTrATENEH
(TpaHCTIOPT, OBITOBBIC YCTPOMCTBA U AP.).
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TEMA

OcHoBHOe coepKaHue

OcHoBHbBIE BU/IbI 1eATEJbHOCTH YYAIMXCS (HA YPOBHE Y4eOHBIX AeiCTBHIH)

MHccnenosanue IEUCTBUA
DIEKTPUYECKOTO TOKAa HAa MArHUTHYIO
CTpEJIKY.

.OIBITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHS
KATYIIKH C TOKOM U MarHWTa OT CHJIBI TOKA
W HAIlPaBJICHHSI TOKA B KATYIIKE.

M3ydenne NEHCTBUS MAarHUTHOTO
MOJIs1 HA IPOBOJTHUK C TOKOM.

Koncmpyuposanue  u  uzyuenue
pabomul s1exkmpoosucamensi.

JM3mepenue KIIg
DIICKTPOIBUTaTEIIbHOW YCTAHOBKH.

DJIeKTpOMAarH
UTHast
uHayKus (4

1)

Onvimul Dapaoes. AHenenue
DekmpomazHumuol uHoykyuu. Ilpasuno
Vlenya. Onexmpocenepamop. Cnocobvl
nonyuenus — 9NeKMPU4ecKol — IHepIUl.
JJICKTPOCTAHIIMK HAa BO300OHOBIISIEMBIX
MCTOYHUKAX DHEPTHUU.

ﬂeﬂwhccmpauuu2

1. WccnenoBanue sBIeHUS
DIIEKTPOMArHATHOW MHTYKITHH.

2. OnbiTel Dapanes.

3. 3aBUCHUMOCTb HaIpaBJICHUS
WHIYKIIMOHHOTOTOKA OT YCJIOBHIA €ro
BO3HUKHOBCHHS.

4. DIIEKTPOTEHEPATOP MOCTOSHHOTO
TOKa.

@ponmansvusle 1adopamophvie
padomul uonvimol.

1. OmBITHI IO UCCIIEIOBAHUIO SBIICHUS
DIIEKTPOMArHUTHOM WHIYKIIAH:
MCCIICIOBAaHNEC HM3MEHEHUH 3HA4YeHHUS U

HAITpaBJICHHUA HHAYKIIMOHHOI'O TOKA.

HpOBCIICHI/IC COBMCCTHO C II€AaroromM OIIbITOB 110 MCCICAOBAHHIO ABJICHUA
BHCKTpOMaFHHTHOﬁHHHYKHHHZ HCCIICIOBaHUE U3MEHEHHUN 3HAUYCHUS U HaIlpaBJICHUA
MHAYKIIMOHHOI'O TOKa
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9  KJACC (102 u)

TeMa OcHoOBHOE co/lep:KaHue OcHOBHbBIE BUbI 1€ATEILHOCTH YYAIMXCS (HA YPOBHE YUeOHBIX AeiCTBHIl)
Paznen 8. Mexannueckue siBjaenust (40 q)
Mexanu Mexanuueckoe JIBIDKEHHE. AHaM3 ¢ TOMOIIBIO TIeAarora U 00CyXKICHHE Pa3IMYHBIX TPUMEPOB
gyecKoe MatepuanpHas Touka. Cucrema oTcuéra. MexaHudeckoro JaBuxkeHHs. OOCYKIEHNE COBMECTHO C TIEaroroM rpaHuil
MBHKEHHE U OTHOCHUTEIBLHOCTD MEXaHUYECKOTO [MPUMEHHUMOCTH MOJCIIH «MaTepHaIbHAsI TOUKa.
CIIOCOOLI ero IBYOKEHUS. PaBHOMEpHOE Ornucanue mociie 00CYKJIEHUS C TIeJarOroM MEXaHUYECKOTO JIBHXKECHHS
onucanus (10 |[mpsmonuHelHOE JBIDKCHHUE. [Pa3IMYHBIMU criocobamu(ypaBHEHHUE, TabuIa, Tpaduk).
q) Hepasnomeproe NPAMONIUHEHOE AHanu3 noJi pyKOBOJICTBOM I€/Iarora >KU3HEHHBIX CUTYaIlui, B KOTOPBIX
Ogusicenue. CpemHsisi U  MCHOBEHHAS MIPOSIBIISIETCSI OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHIKCHHUS.

cKopocmb  mena npu  HepagHOMEPHOM
08uUdICEHUU.

Yckopenue. Pasnoyckopennoe
npsamonunelnoe osudcerue. CBOOOTHOE
nanenue. Onvimot [ anunes.

Pasnomepnoe osudicenue no
oxpyocnocmu.  Ilepuoo  u  uwacmoma
oopawenus.  Jlumetinas u  yenosas
cKopocmu. Llenmpocmpemumenvroe
ycKopeHue.

Jemoncmpayuu

1. Habmronenue MEXaHUYECKOTO
NBUKEHUS TeJa OTHOCUTENBHO pPa3HbIX
TeJI OTCYETA.

2. CpaBHeHUe IyTed U TPaeKTOpUM
NMBIDKEHUST OHOTO W TOTO K€ Teja
OTHOCUTEIILHO Pa3HBIX TEJl OTCUETA.

3. U3mepenue CKOPOCTH u
YCKOPEHUS TPSIMOJIMHEMHOTO JIBHXKEHHUS.

4. HccnenoBanne MPU3HAKOB

ABHOYCKOPEHHOT'O JIBUKCHUSI.

Habmroienne MexaHu4ecKoro ABUKEHHSI Tela OTHOCUTENLHO Pa3HbIX Tell OTCYETA.

CpaBHeHue nyTed M TPAEKTOPUN JIBUKEHHUS C ONOpPOM Ha TEXHOJIOTMYECKYIO
KapTy 10/l pyKOBOACTBOMIIEAArora OJJHOrO U TOro K€ Tejla OTHOCUTENIBHO Pa3HbIX TEJ
OTCYETA.

AHanu3 ¢ IOMOIIBIO mefarora Tekcra ['anuness 060 OTHOCUTENHHOCTH JIBHKEHUS;
BBITIOJTHEHHE 3a/1aHUM 10 TEKCTY (CMBICTIOBOE YTEHUE).

[Tpocreiimye BbYUCIEHHS 1O 00paslly CpeAHEeNH CKOPOCTH CKOJBXKEHHUS Opycka
WJIU IBUOKEHUS IAPUKAIIO HAKJIOHHOW IIJIOCKOCTH.

AHanu3 1 00CyX/1eHue ¢ ONOpPOol Ha TEXHOJIOTMYECKYIO KapTy MO pyKOBOACTBOM
reaarora cnoco0oB NpUOIMKEHHOTO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

OnpeneneHue T1ocie pacCyKIEHUS C IEJaroroM IO CXEME CKOpPOCTH
[PaBHOMEPHOTO JBMKEHUS (LIapUKaB >KUJIKOCTH, MOJENIN 3JIEKTPUUECKOI0 aBTOMOOMIIS
U T. IL.).

OmnpeneneHre COBMECTHO C TMEAaroroM IyTH, MPOHUIAEHHOrO 3a JaHHBIA
MPOMEXKYTOK BpEMEHH, M CKOPOCTH Telda TOo TrpaduKy 3aBUCUMOCTU MYTH
[PABHOMEPHOTO JBHKEHUS OT BPEMEHH.

HauanpHbie mpeacTaBieHue O MPUHIUNAX IEHCTBUS MPHOOPOB, HU3MEPSIONINX
CKOPOCTH (CITHIOMETPOB).

[Tpocreiimue BEUMCICHHS IO 00pa3Ily MyTH U CKOPOCTU MPH PAaBHOYCKOPEHHOM
MPSAMOJIMHENHOM JBH>KEHUU TENa.

OnpeneneHue COBMECTHO C IEJAaroroM IpOMJEHHOTO NYyTH U YCKOPEHHUs
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5. HaOnromenue NBMKEHHUS Tena 1O [IBIDKEHUS Tela 10 TpaduKy 3aBUCUMOCTH  CKOPOCTH  PaBHOYCKOPEHHOTO
OKPYKHOCTH. MPSMOJIMHEMHOTO IBMKEHUS TEJIa OT BPEMEHH.
6. HaGmronenue MEXaHUYECKUX OnpeneneHue ¢ MOMOIIBIO IeJarora yCKOPEHHsl Tejla MPH PaBHOYCKOPEHHOM
SIBJICHUHM, DPOUCXONAIIMX B CHUCTEME [IBHXKEHHH 10 HAKJIOHHOW IIOCKOCTH.
OTCUéTa «Tenexka» pu eé N3mepenne mo cxeMe IOCNEe pPacCyKICHHs C IEAaroroM IEepuoaa M 4YacTOThI
[PAaBHOMEPHOM U YCKOPEHHOM [BHKEHHH (0OpalleHus Tejla 0 OKPYKHOCTH.
OTHOCHUTEIIEHO KaOMHETa (PU3UKH. OnpeneneHue  HAXOXKIEHUS  IOJ  PYKOBOACTBOM  II€Jarora  CKOpPOCTH
Dponmanvuoie Jlabopamopnsle PaBHOMEPHOIO ABM)KEHHUS TEJIAIO OKPYKHOCTH.
pabomul uonvimol. Pemenue THMOBBIX pacdETHBIX 3a7ad B 1—2 neWCTBUS € OMOPOIl Ha aJTOPUTM,
1. Koncmpyuposanue mpaxkma Ons [pelBapUTEIbHO pa300paHHBI COBMECTHO C€ TEAaroroM Ha  OIpeleleHHe
pazeona u OanvHeliuie20 PAGHOMEPHO20 [KNHEMAaTUYECKUX XapaKTEPUCTUK MEXaHUYECKOTO JBUKEHUS Pa3IMYHbIX BUJIOB.
0BUIICEHUSL UAPUKA UTU TNENeHCKU. Pacnio3naBanue u npuOmmKEHHOE OMHUCAaHHME MO O0pa3ily mocie 00CYXKIeHUs ¢
2. OmpeneneHue cpeHeld CKOPOCTH [[I€JaroroM pas3jid4HbIX BHUJIOB MEXAHMYECKOI'O JBM)KEHHUS B MPUPOJE U TEXHUKE (HA
CKOJIb)KEHUSI Opycka WJIM JBIDKEHHUS [IpUMEpax CBOOOJHO TAJalOIMIUX TeJN, MABM)KCHUS >KUBOTHBIX, HEOECHBIX Tell,
[1apyKa [0 HAKJIOHHOW IJIOCKOCTH. TPaHCIIOPTHBIX CPENICTB U JP.).
3. OnpeneneHue YCKOPEHHs Tela
MPY PaBHOYCKOPEHHOM JIBM)KEHUHU 110
HAKJIOHHOH INIOCKOCTH.
4. UccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU IIPH PAaBHOYCKOPEHHOM
NBIDKEHUM 0€3 HaYaIbHOW CKOPOCTH.
I Iposepxa eunomesvl. eciu npu
pasHOyCcKOpeHHOM O8udiceHuU Oe3
HAYAIbHOU CKOPOCMU NYMU OMHOCAMCA
KaK ps10 HEeUEMHbIX Yucei, mo
coomeemcmeyrouwue npoMeHCymxu
BpeMeHU 0OUHAKOBYL.
B3anmopneiicTs IlepBriii 3axkoH Hprorona. Bropoi HabGnronenue u o0CyXk/1IeHuE COBMECTHO C MIEIaroroM OIBITOB C JBM)KEHHEM Tela

neres (20 v)

3akoH  Hprotona.  Tpetut  3akoH
Herotona. /lpunyuncynepnosuyuu cu.
Cuna ynpyeocmu. 3axon I'yka. Cuna
IMPEeHUs. CUNA MPEHUS CKObICEHUS, CULA
mpenusi NoKosl, 0pyaue uobl MpPeHuUsL.

[IPU YMEHBIICHUH BIMSAHUSA APYTHX TN, MPEMATCTBYIOMMX JIBUKECHHUIO.

AHainu3 1O CXEMe IIOClIE€ PpacCyXJIEHUs C IeJaroroM Tekcra [amunes c
ONMHMCAHUEM MBICIIEHHOTO JKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HWHEPIUU;
BBITOJIHEHHUE 3aJaHUI TI0 TEKCTY (CMBICIIOBOE UTEHUE).

OOcyxJIeHne 1o/ PYKOBOJICTBOM T€Jarora BO3MOKHOCTH BBITIOJHEHUS 3aKOHA
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Cuia TSKECTH U 3aKOH BCEMUPHOTO
TATOTEHUSA.  YCKOpEHHE  CBOOOJIHOTO
naneHus. Jleudwcenue niawem  BOKpYy2
Connya (MC). Ilepsas kocmuueckas
ckopocms. Hegecomocmu u nepezpy3xu.

PaBHOBecue MaTtepuambHOM TOYKH.
lAbconromno meépooe meno. Pasnosecue
meeépooco mena ¢ 3aKPEnéHHOU OCbHo
epawenusi. MomeHT cwibl.  [Jenmp
msoicecmu.

Jemoncmpayuu

1. 3aBHCHMOCTbH YCKOPEHHUS Tela OT
MacChITeNa U ACUCTBYIOLIEN HA HETO
CHUIBI.

2. HaOmonenue paBeHCTBa CHUIT

P B3aUMOJICHCTBUH TETI.

3. M3MeHeHue Beca Tena npu
YCKOPEHHOM JIBUKEHUH.

DpoHTAIbHBIE J1a00paATOPHbIE
PadoThI HONBITHI.

1. UccnenoBanue 3aBUCHMOCTH
CHJIBI TPEHHUS CKOJBXEHHUS OT CHJIbI
HOPMAaJIbHOTO,/TaBJICHHUSL.

2. Omnpenencnue KoapdunreHTa

TPEHUS CKOJIbKEHHUS.
3. 3. Ormpenenenue  KECTKOCTU
MPYKUHBI.

MHEPLUU B Pa3IUYHBIX CUCTEMAX OTCYETA.

Habmronenue u oOCyx/1eHHe COBMECTHO C I€IaroroM MEXaHUYECKHX SIBICHU,
[IPOUCXOAAIINX B cucTeMe oTcuéTa «Tenexka» npu €€ paBHO-MEPHOM M YCKOPEHHOM
ITBUKEHUH OTHOCUTENLHO KaOMHeTa (hU3UKH.

JlelicTBUA ¢ BEKTOpPAMH CHJI: BBIIIOJHEHHUE 3aJJaHUM O CIOKEHUIO U BBIYMTAHUIO
BEKTOPOB.

HaOmtoieHue 3a IMpOBEIEHUEM OIIBITOB, JIEMOHCTPUPYIOLIMX 3aBUCUMOCTD
YCKOPEHHUS Teja OT NPUIOKEHHON K HEMY CHJIbI M1 MaccChl Tea.

AHamu3 W OOBSCHEHHE C OINOpPOM Ha TEXHOJOTUYECKYI0 KapTy T0j
PYKOBOJICTBOM I1€/1arora siBJICHUI ¢ UCIOJIb30BAHUEM BTOPOTO 3aKoHa HproTOHA.

Pemenne THMOBBIX pacu€THBIX 331a4 B 1—2 neiicTBUs ¢ OMOpPOIl HA alNrOpUTM,
MpeBapUTENbHO Pa300PaHHBII COBMECTHO C MEAAroroM C UCIOJIb30BAHUEM BTOPOTO
3akoHa HplOTOHA 1 nIpaBuIa CII0KEHUS CUIL.

Ornpezenenre COBMECTHO C ME1aroroM XECTKOCTU IPYKUHBI.

AHanmM3 cUTyalldid ¢ OMOpPOMl Ha TEXHOJIOTHYECKYIO KapTy IOJ[ PYKOBOJCTBOM
nejarora, B KOTOPBIX HaOMIOJAl0TCs yrpyrue nedopmanuu, U UX OOBSICHEHUE C
WCIIOJIb30BaHWEM 3aKoHa ['yka.

Pemmennie THIOBBIX pacu€THBIX 3a/1ay B 1—2 AECTBHUS ¢ OMOPON HA alNrOpUTM,
MIpEeIBAPUTENILHO Pa300paHHbII COBMECTHO C IEaroroM ¢ MCIOJIb30BaHUEM 3aKOHA
I'yka.

HccenenoBanue npy mOMONIIM I1€1arora 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIbKEHUS
OT cuibl HopMmanbHOro paBieHHus. CoBMecTHOE OOCYXJIEHHUE pe3yabTaToB
HCCIIE0BAHUS.

Omnpeznenenue Mo KOHTPOJIEM IeAarora ¢ Oopoi Ha KOHCIEKT K03 duimenrta
TPEHUS CKOJIbXEHUS. FI3MepeHne ¢ MOMOIIBIO Me1arora CUiibl TPEHUS MOKOSI.

Pemenne THUMOBBIX pacu€THBIX 3amad B 1—2 neifctBus ¢ omopoil Ha
QITOPUTM,  NpPEIBapUTEIbHO pa3o0paHHBI COBMECTHO C  MEJaroroM ¢
UCMOJIb30BaHUEM (OPMYINBI JJIsi CHIIBI TPEHHUsS! CKOJBXEHHUS. AHAIU3 IO CXeMe
IIOCJIE PACCYXKJIECHMsI MEeAarora O ABWXKEHUM Tel TOJBKO IOJ JEUCTBUEM CHIIBI
TSKECTH cBoOogHOrO majgeHus. OObSICHEHHE O] PYKOBOJICTBOM Ilearora
HE3aBHCHMOCTH YCKOPEHHUsI CBOOOAHOIO MaJeHUsI OT MacchITeNa.
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OneHka COBMECTHO C IE€JAaroroM BEIUYMHBI CUJIbl TSATOTEHHUs, AEHCTBYIOIIEH
MEXy ABYMsI TeJIaMU (TSI pa3HbIX Macc).

AHau3 ¢ OnmopoW Ha MUAAKTUYECKHH MaTepHuall JBHKEHHUS HEOECHBIX Tes O[T
MECTBUEM CHJIBI TATOTEHHUS (C HCIIOJIb30BAHUEM JIOMOJHUTENBHBIX HCTOYHHUKOB
MH(POPMALINH).

Pemenre THNOBBIX pacy€THBIX 3a7a4 B 1—2 AEHCTBUSA C ONMOPOH HA alIrOPHTM,
MpeBapUTEeIbHO pa300paHHBIE COBMECTHO C IEJaroroM ¢ MCIOJIb30BaHUEM 3aKOHA
BCEMUPHOT'O TATOTEHUS U POPMYIBLIIIA pacuéTa CUIIbI TKECTH.

Habmroienue u o0cyx1eHne ¢ MOMOIIBIO [IE€Jjarora OnbITOB 110 U3MEHEHHUIO BEca
TeJa MpU YCKOPEHHOM IBUKEHUH.

AHainu3 ¢ TOMONIbIO IIeAarora yCJIOBUM BO3HUKHOBEHUS HEBECOMOCTH H
[eperpy3Ku.

Pemenne TUMOBBIX pacy€THBIX 3amad B 1—2 neiicTBus ¢ omopoi Ha
QITOPUTM, TpPEIBAPUTEIHLHOPA300paHHBIN COBMECTHO C MEAAroroM Ha Onpe/esieHrue
Beca TeJla B Pa3JIMUYHbIX YCIOBUSX.

AHanu3 ¢ Onopoi Ha TEXHOJOTUYECKYIO KapTy IOJ PYKOBOACTBOM IM€Aarora
CHUJI, AEMCTBYIOLINX HATEINo, OKOSIIEECs Ha OIope.

OnpeneneHye ¢ NOMOIIBIO NIEJArora HEHTPa TSHKECTU Pa3InYHbIX TEI.

3aKO0OHDI
COXpaHeHHusI
(10 u)

Hsmenenue
cunvl.  3aKoH
PeaktuBHOE

Nmnynbc Tena.
umnynvca.  Mmnyasc
COXpAaHCHUS  HMITYJIbCA.
nexkenue (MC).

Mexanndeckas paboTa U MOIITHOCTb.

PaGota cun  TSKECTH, ympyeocmu,
mpenusi. Cesa3b  9Hepeuu u pabomol.
ITorenuansHast SHEPrus Tena,

MOAHATOrO HaJd IMOBECPXHOCTHIO 3CEMIIH.

Habntonenue u obcyxieHue ¢ MOMOUIbIO Melarora OnbITOB, IEMOHCTPUPYIOIINX
nepeaayy MMITyJbca NMPH B3aMMOJEHCTBHM TeJ, 3aKOH COXpPAaHEHUS HMMITyJbca HpU
A0COJTIOTHO YIIPYTOM M HEYIIPYTOMB3aUMOAEHCTBUN TEIL.

HaOnronenue neMOHCTpalMM Megarora CUTYalMii B OKpYXKamomed KHU3HH C
MCTIOJIb30BAHNEM 3aKOHA COXPAHEHHS UMITYJIbCA.

Pacnio3HaBanue ¢ Onopoil Ha TEXHOJIOTMYECKYI0 KapTy HOJ PYKOBOJACTBOM
rejarora siBJICHUS] peaKTUBHOTO ABM)KEHHUA B npupoae u TexHuke (MC — 6uonorus).

[TprMeHeHHe COBMECTHO C MeJaroroM 3aKoHa COXpaHEeHUs: UMITYJbca s pacuéra
pEe3yNbTaTOB B3aUMOACHCTBHS Tel (HAa NIpUMepax HEYNpPyroro B3auMOJEHCTBUS,

llomenyuanvnaa  3Hepausi  cocamoul [yIpyroro LEHTPAIBHOIO B3aMMO-AEUCTBUS BYX OJMHAKOBBIX T€J, OAHO U3 KOTOPBIX
npyocunvl.  KuHeTnueckas — dHEprusl. HEmoI-BHXKHO).
Teopema o0 Kunemuueckou 3Hepeuu. Pemenue THMOBBIX pacyE€THBIX 3ajau B 2—3 ACWCTBUS C OMOPOH Ha aJTOPHUTM,
3aKOH  COXpaHEHUS  MEXaHMYECKOH [IpeBapUTEIbHO pa300paHHBIM COBMECTHO C IEJaroroM C MCIHOJb30BaHHUEM 3aKOHA
SHEPTUU. COXpaHEHMsI UMITYJIbCA.

Jemoncmpayuu Omnpenenenne ¢ OMopoil Ha TUAAKTHYECKUH MaTeprasl paboThl CUIIbI YIIPYroCTH
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1. Ilepenaua ummynsca npu
B3aUMOJICHCTBUUTEIL.

2. IlpeoOpa3oBaHus SHEPTHH MTPU
B3aUMOJICHICTBUH TeIl.

3. CoxpaHeHHne UMITyJIbca
[IPYU HEYIIPYTOMB3aUMO/IEHCTBHH.

4. CoxpaHEHHE UMITYJIbCa IIPU
A0COJIIOTHOYIIPYTOM B3aUMOJICHCTBUY.
5. HaOumoieHne peakTHBHOTO

TIBYKEHUSL.

6. CoxpaHeHrne MEXaHHUYECKOM
SHEPIUU NMPHCBOOOHOM MaICHUH.

7. CoxpaHeHHE MEXaHUYECKOU
SHEPIUU NP IBUKEHUU TeJa MO/
NEHCTBUEM IIPYKUHBI.

@ponmanvusle 1adopamopHvie
paoomol uonwvimol.

1. Onpenenenue

Tesa 10 TOPU30HTAIbHON IOBEPXHOCTH.
2. Ompenenenue
YIPYTrOCTH TpU MOABEME TIpy3a
MCIIOJIb30BAHUEM  HETOABUKHOIO
MOJIBUKHOTO OJIOKOB.
8. M3ydeHune 3aKOHA COXPAHEHUS

SHEPTUH.

paboOThl  CHJIBI
TPEHUST TIPH PABHOMEPHOM JIBIKCHHHU

paboThl  CHJIBI

MpU TOJbEME IPy3ac UCTIOIH30BAHUEM HETIOJIBUKHOTO M MOJIBUKHOTO OJIOKOB.

H3MepeHne COBMECTHO C IEJaroroM MOIHOCTH.

M3mepenue ¢ IOMOIIBIO I1e1arora NOTeHIMAIBHOM SJHEPTUU YIIPYTO
neopMHUpPOBaHHON NPYKUHBL. MI3MepeHre COBMECTHO € IIElaroroM KMHETUYECKOM
DHEPIUHU Teja M0 JUIMHE TOPMO3HOIO ITYTH.

HaGnronenue 3a 3KkcriepUMEHTAIbHBIM CPAaBHEHHEM M3MEHEHHs NOTEHIMAIbHON
Y KUHETUYECKOMDHEPIUil Tella IIPU ABUKEHUU 110 HAKIIOHHOM IJIOCKOCTH.

HaGnronenue 3a 3KcrepyMMEHTaIbHOW MPOBEPKON 3aKOHA COXpPaHEHHUs
MEXaHUYECKON SHEpruu MpuCcBOOOTHOM IMaJCHUHU.

IIpuMeHeHne Ha HadalbHOM YPOBHE, C ONOPOM Ha JMJAKTUYECKUN MaTepuall
3aKOHA COXPaHEHUSMEXaHUYECKOM SHEPruu I pacdy€ra MOTEHIUAIBHON U
KHMHETUYECKOW YHEPruil Tena.

Pemenne TUMOBBIX pacy€THBIX 3amad B 1—2 neiicTBus ¢ omopoi Ha
QITOPUTM, MpPEeABAPUTEIbLHOPA300paHHBINA COBMECTHO C II€AArOrOM € UCIOJIb30BaHUEM
3aKOHA COXPAHECHMSI MEXaHUYECKON SHEPI M.

Paznen 9. Mexanuueckue Kosiedanusi 1 BOHbI (15 )
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Mexanuyec- KonebarenbHoe JIBUKECHHUE. HaGnronenune komneGaHuid 1mMoa JEHCTBHEM CHJI TSDKECTH M YIPYTOCTH U
KHe OCHOBHBIE XapaKTEPUCTHKH KoJieOaHUil: 0oOHapyKeHHe IPU IOMOILY MeJarora nNoA0OHbIX KOJICOaHUH B OKPYKAIOILEM MUDE.
Kosiedanusi (7 [Iepuof, 4acToTa, aMILTUTYAA. AHamm3 COBMECTHO C TEJaroroM Koje0aHWi rpy3a Ha HUTH W Ha TPYXKHUHE.

1)

Mamemamuueckuii u NPYHCUHHBLU
wmaamuuku. Ilpespawenue sunepeuu npu
KosIe0AMENLHOM OBUNCCHUU.

3aryxaromue KoseOaHusl.
Brinyxxaennsiekonebanus. Pesonanc.
2
Jemoncmpayuu

1. HaOmronenue xoJjieOaHuii TEI MO
NMEHCTBUEM CHJIBI TSDKECTH U CHIIBI
YIIPYTOCTH.

2. HaOmonenne konebanuii Tpy3a
Ha HUTHU M Ha TMPYXHHE.

3. HaGmronenue BBIHYKJICHHBIX
KOJIeOaHUIT 1 pe30HaHCA.

@Dponmansvhole nabopamopnuie
padomut uonsvimol.

1. Omnpenenenue YaCTOTHI u

rnepuoaa KoJIeOAHMI MaTEMaTHYECKOTO
MassTHHKA.

2. Onpenenenue Y4acTOTHI u
repuoja KoJIeOaHmit MPY>KUHHOTO
MasTHHKA (nnum 3JEKTPOHHAS
TIEMOHCTpAIIHS ).

3. UccnenoBanue 3aBUCUMOCTH

rmepuosa KoJieOaHWW TIOJIBEIICHHOTO K
HUTH IPpy3a OTAJTUHBI HUTH.
4. UccnenoBanue
nepuofa  KojeOaHui MPYKHHHOTO
MasTHHKa OT Macchl rpy3a (Wim

DIEKTPOHHAS IEMOHCTPAIIHS).
5. ITpoBepka HE3aBUCUMOCTH

3aBUCHUMOCTH

repuoaa Kose0aHui rpysa,

OnpezneneHyue Mo aaropuTMy HYacTOThl KOJI€OaHUH MaTeMaTHYECKOro W IMPYKMUHHOTO
MasiTHUKOB.

HaGnronenue u o0bsiICHEHHE € IOMOLIBIO [1€arora sBJICHUs Pe30HaHcA.

HccnenoBanne ¢ ONOpOM Ha QJITOPUTM, MPEABAPUTEIBHO Pa30OpaHHBIHA
COBMECTHO C I€JJaroroM, 3aBUCUMOCTH NEepuojia KojeOaHWi MOJBEIIEHHOrO0 K HUTH
rpy3a OT JJIMHBI HUTH.

IIpoBepka ¢ OmOpoM Ha TEXHOJOTMYECKYIO0 KapTy IOJ PYKOBOJCTBOM Il€larora
HE3aBUCHUMOCTH IIEPHOAAKOJICOaHNN IPy3a, I0ABELICHHOTO K JIEHTE, OT MACChl Ipy3a.

HaGnronenue u  oOCyxJeHHe TIOJ] PYKOBOJICTBOM I€arora  OIBITOB,
IIEMOHCTPUPYIOIIUX 3aBUCUMOCTh IEpUoAa KoJIeOaHUM MPYKUHHOIO MAasTHHKA OT
MacChl I'py3a 1 JKECTKOCTH MPYKUHBI.

IIpuMeHeHne ¢ MOMONIBIO I1e1arora MaTeMaTHIeCKOro U IPYKUHHOTO MAsITHUKOB
B KaUeCTBE MOJEJICH 1)1 ONucaHus KoueOaHUi B OKpYXKaroIleM MUpE.

Pemrenue THMOBBIX pacdE€THBIX 33aqad B 1—2 1eWCTBUS ¢ OMOPOI Ha aJTOPHUTM,
MpeaBapUTEeNbHO pa300paHHbIE COBMECTHO C MEAAroroM, CBSI3aHHBIX C BBIYUCICHHEM
WJIH OLICHKOM 4acTOThI (TIeproa) KonebaHuit
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[IO/IBEILIEHHOTO K HUTHU, OT Macchl Ipys3a.

6. OINbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTb nepuoja  KoJjebaHui
[PYXKUHHOTO MasTHUKA OT MAacChl rpy3a
1 KECTKOCTHU IIPYKUHBI.

7. N3mepenne
yCKOpEeHus CcBOOOHOIO

(unun AJIEKTPOHHAs
NIEMOHCTpALIHS ).

naacHus

MexaHHn4YecK
MEeBOJHBI.
3ByK (8 1)

Mexanuyeckre BoJiHbl. CBOMCTBa
MEXaHWYECKUX BOJIH. [IpodonvHble u
nonepeunvie Go0AHGI. J[MUHA BOIHBL U
ckopocmb eé DPACRPOCMPAHEHUS.
Mexanuueckue 601HbLI 8 MEEPOOM melle,
ceticmuyeckue 8oanvl (MC).

3ByK. [ pomkocmb 38yka u evicoma
mona. Ompadsicenue 38yka. Ungpazeyx u
VIbMPA36yK.

Hemoncmpayuu
PacnipocTpanenue npogoabHbBIX U
IDIIEPEYHBIX BOJIH.

Habmtoienne 3aBUCUMOCTH BBICOTHI
3BYKaOT 4acCTOTHI.
AKyCTUUYECKHI1 pe30HaHC.

OO6Hapy>KeHre U aHallu3 C IOMOIIBIO MeJ]arora BOJIHOBBIX SIBJICHHM B OKPYXKAIOIIEM
MUpE.

HaGmroienne COBMECTHO C TIEIaroroM pacnpoCTPaHEHUS MPOJAOJBHBIX U
MOTIEPEUHBIX BOJIH (Ha MOJIETN) U OOHAPYKEHHE aHATOTUYHBIX BUJIOB BOJIH B IIPUPOJIE
(3BYK, BOJISIHBIE BOJIHBI).

Boruucnenne B 1—2 pgelicTBUST ¢ ONOpPOW Ha airOpUTM, MPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO C TENaroroM AJUHBI BOJHBI U CKOPOCTH PAaCIPOCTPAHECHHUS
3BYKOBBIX BOJIH.

HabGnmronenne 3a  3KCHEpUMEHTaIbHBIM
CIIBIITUMBIX 3BYKOBBIX KOJIEOAHUH.

HaGmroienne 3aBUCMMOCTH BBICOTHI 3BYKa OT 4YacTOThl (B TOM 4YHCIE C
MCITOJIb30BAHUEM MY3bIKAJIbHBIX HHCTPYMEHTORB).

HabGnmionenne u oObSCHEHHE C TOMOIIBI0 TEAarora SBJICHHUS aKyCTHYECKOTO
[pe30-HaHca.

UreHne COBMECTHO C IMI€JaroroM OpPUTHMHAJIBHOTO TEKCTa, MOCBSIIIEHHOTO
MCIIOJIb30BAaHUIO 3BYyKa (WM YIbTPa3ByKa) B TEXHUKE (PXOJIOKAIUs, YJIbTPa3BYK B
MEIHIIMHE U JIP.); BHIIOJHEHHUE 3a/IaHUH 10 TEKCTY(CMBICIIOBOE YTCHHE)

OMNMPEACIICHUCM  T'paHULl YaCTOThI

Paznen 10. DiieKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)
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us cera (6 1)

pacnpocmpaHerue ceema. 3ammenus
Connya u Jlynvi. OtTpaxeHue CBeTa.
IInockoe 3epxano. 3aKOH OMPANCEHUs.
ceema.

[Ipenomnenue cBera. 3aKkoH
rpenomiieHus cBeta. [lonnoe sHympennee
ompadicenue ceema. Ficnonvzosanue
NOIHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYEeCKUX C8emogooax.

,ZIeMomcmpauuu2

TEeMa OcHoBHOe coepskaHue OcHoBHbIE BU/bI 1eITEJILHOCTH y4alMXcsi(Ha ypOBHe y4eOHBIX AeiCTBHI)
DJIeKTPOMAarH DNEeKTpOMarHuTHOE IIOJIE. [TocTpoeHne NpOCTHIX PacCyX AECHUM HAa OCHOBE IIOJArOTOBJIEHHBIX BBIPAKEHUH,
HUTHOeE 1oJie 1eKTpOMarHuTHele BOJNHBL. Cgoticméa | OOOCHOBBIBAIOIIMX B3aUMOCBS3b 3JIEKTPHUUECKOTO M MATHUTHOTO MOJIEH.

" anekmpomashumublx — 6oaH.  Lllkana HabmroieHue 3a 3KCHEpUMEHTAIbHBIM H3YYEHHEM CBOWCTB 3JIEKTPOMArHUTHBIX
DJIEKTPOMATHH | 371eKMPOMACHUMHbBLX 60/1H. | BOJIH (B TOM YHCII€ C IIOMOIIIbIO MOOMIIBHOTO TenedoHa).
THbIE BOJIHBI HUcnonvzosanue  31eKmpomacHummslx AHainu3 ¢ TOMOINBIO II€Aarora pPEHTTEHOBCKUX CHUMKOB YEJIOBEYECKOTO
(8 4) 80.J1H O/ COMOBOIL CEA3U. opraHusMma.
DneKTpOMarHuTHast pupoa AHaiaM3 COBMECTHO C MEJaroroM TEKCTOB, ONUCBIBAIOIIMX  IPOSBICHUS
CBeTa. 3JEKTPOMArHUTHOIO H3JIy4€HUS B TMPHUPOJIE: JKUBBIE OPraHU3Mbl, H3IyYEHUS
Ckopocth cBeTa. BoitHOBBIC cBOWCTBA | HEOECHBIX TEI (CMBICIIOBOE YTECHUE).
CBeTa. Pacno3naBanue u aHanM3 pa3iIMYHbIX NPUMEHEHHUM 3JEKTPOMArHUTHBIX BOJH B
Jemoncmpayuu TEXHHUKE C OIIOPON Ha TEXHOJIOTMYECKYIO KapTy M0J] PyKOBOJICTBOM II€Jarora.
1. CBoiicTBa 3JIE€KTPOMArHUTHBIX Pemennie TUMOBBIX pacyETHBIX 3a4a4 B 1—2 neiicTBUS C OMOpOIl Ha alnropuTM,
BOJIH. MIPEIBAPUTENILHO Pa300PAHHBII COBMECTHO C ME€Jar0roM C UCIOIb30BaHUEM (OPMYJ
2. BonHOBBIE CBOMCTBA CBETA. JUTSL CKOPOCTH AJIEKTPOMATHUTHBIX BOJIH, JJIMHBI BOJIHBI M 4YaCTOTHI CBETA.
@ponmanvusvle 1a00pamopHle
padomul uonvimol.
1. U3yueHue cBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO
MOOMIJIBHOTO TenedoHa.
Pa3znen 11. CBeroBbie siBiaenus (15 u1)
3aKkoHbI JIyyeBas Mozenb cBera. McTouHMKN HaGnroneHue  ombITOB,  JIEMOHCTPUPYIOIIMX  SIBJIEHHE  MPSIMOJIMHEHHOrO
pacnpocTpaHeH (CBETA. IIpsamonuneiinoe [pacupoCTpaHeHUsl cBeTa (BO3SHUKHOBEHHE TEHM U MOJIYTEHH), U UX MHTEpIpETalus ¢

MCIIOJIb30BaHWEM TOHSATHS CBETOBOro jyda. OOBsICHEHHME M MOJEIMpPOBaHHUE TMOCHe
PacCyXJICHHS C TIeJIarOTOM I10 CXEeMe COJTHEUHOTO M TYHHOTO 3aTMEHUH.

HccnenoBanne C OMOpod Ha TEXHOJOTHYECKYIO KapTy IMOA PYKOBOJICTBOM
Mearora 3aBUCUMOCTH YTJIA0TPKEHUS CBETOBOTO JTyda OT yIJIa TaJCHHUS.

W3ydeHue ¢ moMOIIBIO MeJJarora CBOMCTB U300paKeHUs B INTIOCKOM 3epKalie.

HaGnronenne m OOBSICHEHHE COBMECTHO C TEJaroroM ONBITOB IO TMOJTYYEHHIO
M300paXeHUI B BOTHYTOM U BBIITYKJIOM 3epKanax. HabmroneHne u oObsiICHEHHE TIOCTe
PacCyXJICHHUS C IeJaroroM I0 CXeMe OIBITOB MO TPEIOMIICHUIO CBETa Ha TPaHUIIES
Pa3IMYHBIX CPEJl, B TOM YHCJIE OMBITOB C MOJTHBIM BHYTPEHHUM OTPaKEHUEM.

I/ICCJ'Ie,HOBaHI/Ie Ioa PYKOBOACTBOM II€aarora 3aBUCMMOCTH yTJia IMPCIOMIICHUSA OT
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KaK onmuyecKast cucmema.
bu3opyKkocms u 0aibHO30PKOCb.
Hemoncmpayuu

1. Xox mydeit B cobuparomeil TuH3e.
2. Xoj nydeul B paccenBaroLen
ITH3E.

3. Ilonyuenue uzobpaxeHuii ¢
MTOMOLIBIOJINH3.

4. IlpuHUMO AEACTBUS
(oroanmapaTa, MUKpOCKONA U
[TEJIECKOA.

TEeMa OcHoBHOe coepskaHue OcHoBHbIE BU/bI 1eITEJILHOCTH y4alMXcsi(Ha ypOBHe y4eOHBIX AeiCTBHI)
1. IIpssmonuHerHOE yIJ1a MaJeHusi CBETOBOIO JIyda Ha TPAHULE «BO3AYX—CTEKIIO».
[PaCIpOCTPaHEHUE CBETA. PacniosnaBaHue ¢ IOMOILBIO NE€arora siBJICHUNA OTPaXCHMsI U IIPEIIOMIICHHS CBETA
2. OTpakeHue cBera. B MOBCEIHEBHOW JKM3HU. AHaAIW3 M OOBSICHEHHE COBMECTHO C IEAaroroM SBJICHUS
3. IlonydyeHune uzobpaxeHuil B ONTHUYECKOTO MUpaxa.
[1JIOCKOM,BOTHYTOM U BBIITYKJIOM Pemenue THMOBBIX pacdETHBIX 3aqad B 1—2 neiicTBUS ¢ OMOPOI Ha AJTOPHUTM,
3epKajax. [peIBapUTEIbHO Pa300paHHBI COBMECTHO C MEAAroroM € MCIOJIb30BAHUEM 3aKOHOB
4. IIpenomiieHue cBera. OTPa)KECHUS U IIPEIIOMIICHUS CBETA.
5. OnTnyecKui CBETOBO/I.
@ponmanvusle 1a60pamopHbvie
pabomul uonvimoi.
1. MccnenoBanue 3aBUCUMOCTH YIJIa
2. OTpPaXEHMsI CBETOBOIO Jyda OT
yIJIanageHusl.
3. U3yuenue XapaKTEPUCTUK
M300paXeHUsT TMpeJIMeTa B  IUIOCKOM
3epKaje.
4. HccrnenoBanue 3aBUCUMOCTH yIJIa
[IPEJIOMIIEHUsT CBETOBOIO Jiydya OT YIJa
[1aJICHUS HA TPAHULIE «BO3yX—CTEKIIOM.
JInH3bI 1 JImnza. Xonx Jyded B JIMH3E. [TonydyeHue moa KOHTPOJIEM Iefarora H300pakeHUI ¢ MOMOIIBIO coOUparoeil u
onTHyecKne Onmuueckas cucmema ¢omoannapama, paccenBaromiel suH3. OmnpeneneHue ¢ ONOPOH Ha AITOPUTM  pa3pabOTaHHOIO
npudopsel (6 u) |mukpockona u meneckona (MC). [7na3 |cOBMECTHO ¢ TeqaroroM (hOKyCHOTO pacCTOSHHS M ONTHYECKOH CHIIBI COOMparomien

ITUH3BI.

AHanM3 COBMECTHO C IEAAroroM YCTPOMICTBAa M MPUHLUINA JEHCTBUS HEKOTOPBIX
ONTHYECKUX MPUOOPOB: poToanmapara, MUKpockona, Teneckona (MC — Ouosorus,
ACTPOHOMMS).

AHanu3 ¢ Omopol Ha TEXHOJOTHMYECKYI0 KapTy IOJ] PYKOBOJACTBOM IIefarora
SBJICHUNA OJM30PYKOCTH W JaJbHO30PKOCTH, HpUHIMNA AelcTBUSA o4ykoB (MC —
OuoI0rHs).
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TEMA

OcHoBHOe coepskaHue

OcHoBHbIE BU/bI 1eITEJILHOCTH y4alMXcsi(Ha ypOBHe y4eOHBIX AeiCTBHI)

5. Mogens rnasa.

Dponmanvusvle 1ab6opamopmsvle
pabomul u onvimol.

1. [lonyuyenne  wm3o0pakeHUN  C
MMOMOIIBIO0 COOMPAOIICH JTMH3BI.

Omnpenenenve GOKyCHOTO
[PACCTOSIHUS U ONTHUYECKOU CUIIBI
coOuparoIien TMH3bI (MIHAJIEKTPOHHAS
NIEMOHCTpALIHS ).

Pa3zinoxenue
0eJ10ro
cBeTa B
cekTp (3 u)

Pasznooicenue  b6enoco  ceema 8
cnexmp. Onvimol Hotomona. Cnoowcenue
cnekmpanvHulx  yeemos.  Jucnepcus
ceema.

Hemoncmpayuu

1. Paznoxenue Genoro cpera B
CIIEKTD.

2. Tlonyuenue Genoro cBeTa npu
CJI0)KEHHH CBETA Pa3HBIX 1[BETOB.
@ponmanvusle 1a60pamopnvle
padomut uonvimol.

1. OnbITHl MO Pa3IOKEHUIO OEIoro
CBETa BCIIEKTP.

2. OUBITBI TIO BOCIHPHUATHIO I[BETa
MpeIMETOB TpU WX HAONIOJCHUU dYepes

[BETOBBIE (DUIIBTPHI.

HaGumtoieHne COBMECTHO C IeIaroroM 10 pas3siosKeHHIO OEI0To CBETa B CIIEKTP.
Habmroienue u o0bsicHeHne Ha 6a30BOM ypOBHE 0] pyKOBOJCTBOM Il€jarora
OIIBITOB IO MOJTYYEHHIO0EI0Tr0 CBETa MPH CJIOKEHUH CBETA PAa3HBIX LBETOB.
[TpoBenenue u 0OBACHEHHE TIOJ] PYKOBOJCTBOM I€Aarora OIbITOB 110
BOCIIPUSATHIO IIBETA MPEAMETOBIIPH UX HAOIIOJCHUH Yepe3 LIBETOBbIC (PHIIBTPHI
(LIBETHBIE OYKH).

Paznen 12. KBanroBbie siBjenus (17 1)

Hcnyckanue
H
MOIJIOLIEeHH e
CBeTa
aToMoM (4 4)

Onvimol Pezepghopoa u
MIaHeTapHas MojJenb atoma. Mojenb
atoma bopa. Hcnyckanue u noznowenue
ceema amomom. Keanmuwi. Jlunetiuamole
CneKmpebl.

OO6cyxeHue ¢ MOMOIIBIO MeAarora 1ein onbIToB Pesepdopaa mo uccienoBaHuio
ATOMOB, BBIJIBUKCHHUEC THIIOTE3 O BO3MOKHBIX PE3YJIbTaTaxX ONBITOB B 3aBUCUMOCTH OT
MPEJoJIaraeMoro CTPOSHUS aToMOB, (OPMYITUPOBAHHE BBHIBOJIOB M3 PE3yJIbTaTOB
OIIBITOB.

OO0cyxIeHrne ¢ OOPOH Ha TEXHOJOTHYECKYIO KapTy O]l PYKOBOACTBOM IeJarora
MPOTUBOPEUUI TUIAHETAPHOM MOJEIM aTOMa W OCHOBaHWUW sl TUoTe3bl bopa o
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TEeMa OcHoBHOe coepskaHue OcHoBHbIE BU/bI 1eITEJILHOCTH y4alMXcsi(Ha ypOBHe y4eOHBIX AeiCTBHI)
CTallMOHAPHBIX OpOHMTax JJIEeKTpoHOB. HabmiogeHne COBMECTHO C IEAaroroM
CIUIOILIHBIX U JIMHEHYAThIX CHEKTPOB M3JIydeHHs pa3inyHbIX BeliecTB. OObsICHEHHE C
OIOPOM HA TUJAKTHYECKUI MaTEPHUAJI IMHENYATHIX CIIEKTPOB M3IIyYCHUS.
CTtpoenne PaguoakTuBHOCTb. Anbpa-, bema- u OO0cyxeHre COBMECTHO C IEaroroM BO3MOXKHBIX TMIIOTE3 O MOJEINSAX CTPOSHHS
ATOMHOI'0 eamma- uznyuenus. CTpOEHUE aTOMHOIO [/pa.
saApa(6 1) aapa. Hykniounas mooenb  amomHO20 OnpeneneHue Mo cXeMe€ C HCIOJIB30BAHMEM METOJMYECKOIO MaTepualla IOJ
g0pa.  HMzomonwvl.  PaouoaxmusHvle [pyKOBOJICTBOM II€Aarora COCTaBa siiep IO 3aJaHHBIM MAacCOBBIM U 3apsI0BBIM YHCIIaM
npespawienus. Ilepuoo  nonypacnada i 10 MOJOKEHUIO B IEpUOIUYECKON cucTteMe 3neMeHToB (MC — xumus).
amommbix s0ep. AHanu3 ¢ Onopoil Ha TEXHOJIOIMYECKYIO0 KapTy IOJ] PYKOBOJCTBOM I€/arora
Hemoncmpayuu M3MEHEHHUs COCTaBa sipa
1. Cnextpsl u3nyyeHus u -paaroaktuBHOCTH (MC — Xumus).
[TOTJIOLEHUS. -4acTHUI] 110 TOTOBBIM (oTOrpadusim.
2. CnekTphl pa3IMYHBIX Ta30B. Habmoienue 3a 1eMoHCTpaIueil paboThl U3MEPEHUST PaTUAIIMOHHOTO (OHA C
3. Cnektp BopopoJa. MOMOUIBIO JO3UMETPA,OLICHKA €70 UHTEHCUBHOCTH.
4. HabmroneHue TpeKoB B Kamepe AHajaM3 COBMECTHO C IEAAaroroM OMOJIOTMYECKUX W3MEHEHHUH, MPOUCXOIALINX
Buinbcona. oJ JeficTBUeMpainoakTUBHBIX u3nydeHuit (MC — Guomorus).
@ponmanvusle 1ad0pamopnvle Habmronienne neMoHcTpanuu 00 HCIONb30BaHUE PaJMOaKTUBHBIX H3IYyYEHHH B
padomut uonvimol. meaunrae (MC —o6wuomnorus).
1. Habnrooenue CNIIOWHbBLX u
IUHetYamuvlx CHeKmpo8 U3LyueHuUsl.
2. UccnenoBanue TPEKOB:
M3MEPEHUE  DHEPruu  YacTHLBl IO
TOpMO3HOMY MyTH (1m0 QoTorpadusam)
(MM 2JIEKTPOHHAS IEMOHCTpALUS).
SAnepHbie SAnepHbie peaKLuu. 3aKOHBI Pemrenne THIMOBBIX pacdETHBIX 3a7ad B 1—2 JEWCTBUS ¢ OMOPOH Ha aJTOPHTM,
peaxkuumn (7 COXpaHEHMs 3apsJ0BOI0 M MAacCOBOTO [IPEABAPUTENHHO Pa300paHHbIM COBMECTHO C MEIAroroM C MCIOJIb30BaHUEM 3aKOHOB
4) quceN. JDHepeus C6A3U amOMHbIX s0ep. |[COXPaHEHUS MAcCCOBBIX U 3apsAOBBIX UMCEN Ha OINpeAeNieHHE Pe3yJbTaTOB SIAEPHBIX

Ceasb  maccel u  9Hepeuu. Peaxyuu
cunmesa u Oenenus so0ep. Hcmounuxu
vrepeuu Connya u 36¢30 (MC).
SAnepHass  >HepreTuka.
leticmeus

pCIOMOaKWZMGHle usvzyqeﬂuﬁ Ha oicuesle

[peaKuii; aHaJIN3 BO3MOXXHOCTH WJIM HEBO3MOKHOCTH SIIEPHON PEAKIIUH.

OreHKa ¢ TOMOIIBIO TIEIarora 3HEPruy CBS3M AJep C UCIOJIb30BaHUEM (OPMYIIbI
OiinmreitHa. O6cyXIeHne COBMECTHO C MENaroroM IMepcreKkTUB HCIOIb30BaHMS
YIIPaBJIAEMOTO0 TEPMOSIIEPHOTO CUHTE3A.

OO6cyxaeHne COBMECTHO C MEAaroroM MperMyIIeCTB U HKOJIOTHUECKUX MPOOIIEM,

CBSI3aHHBIX C sfiepHOdHepreTuKoit (MC — sKkonorus).
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TEMA

OcHoBHOe coepskaHue

OcHoBHbIE BU/bI 1eITEJILHOCTH y4alMXcsi(Ha ypOBHe y4eOHBIX AeiCTBHI)

opeanusmol (MC).

Hemoncmpayuu

1. PabGora cuérunka
MOHU3UPYIOIIHNX U3TydCHUMN.

2. Perucrpanus
M3JIY9CHHS TTPUPOTHBIX MUHEPATIOB U
[POTYKTOB.

Dponmanvusvle 1adbopamopHble
padomot uonvimol.

1. smepenne paarioakTHBHOTO

(boHa (WIMDIEKTPOHHAS IEMOHCTPAIIHUS).

IMoBTOpUTE/ILHO-0000 A0 IHIE MOTYJIb (9 4)
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