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COLAEPXAHUE YYHEBHOTI' O ITIPEIMETA «®U31UKA»

TKIACC

Pasznen 1. ®u3uka u eé posib B NO3HAHUHU OKPYKAKOIIET0 MUPA

®usuka — Hayka o npupone. SBneHus npuponsl. DU3HUECKHUE SABICHUS:
MEXaHNYECKHUE, TEIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BennuuHbl. M3Mepenue Gu3ndeckux BenuuuH. Qusuueckue npubopul’.
lloecpewnocmo usmepenuti. MexxnyHapoHasi CUCTEMA €IMHULL.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKd H3ydaroT mpupony. EcmecmeenHo-
HAY4Hblll Memoo NO3HAHUA: HAOII00eHUue, NOCMAHOBKA HAYYHO20 BONPOCA, BblOBUNCEHUE
eunomes, 3IKCNEPUMEHM NO NpoBepKe 2unomes, O00bSACHeHUe HabA00aAeM020 s61eHUsL.
OnucaHnue u3uyeckux si8eHutl ¢ NOMOUbI MOOeell.

[Ipenmer u MeToabl HU3UKH.

Jemoncmpayuu

e MexaHunueckue, TEIJIOBBIE, DJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE
SIBJICHUSI.

e @dusnueckue NpuOOPHI U MpoIeaypa NPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U
U (GPOBBIM MPUOOPOM.

e OmnpenesieHre NOTPENTHOCTH 3KCIIEPUMEHTA.

Dponmanvhsle 1a60pamopHvle padOMbl UIU ITEKMPOHHAA 0eMOHCMPAUUSL.

e Ormpezenenne HEHbl JEJICHUS H3MEPUTETBHOTO Mpuodopa (UCHOB3YS
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

e U3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea

o Onpeoenenue pazmepos Maiblx me.

Pa3znea 2. IlepBoHayajibHbIe CBeJIeHHsI 0 CTPOEHUM BellleCTBA

CtpoeHue BellecTBa: aTOMbl U MOJICKYJBI, ux pasmepwvl. Onwvimvl, 0oKazviéarujue
OUCKpemHOoe CmpoeHUe 8eecmad.

JIBrokeHre yactul] BeiiecTBa. CBs3b CKOPOCTU JBMKEHUSI YACTHUI[ C TEMIIEpaTypoil.
BbpoyHoBckoe naBmkenue, nudPpys3us. Bzaumoodeilicmeue uacmuy seujecmea.; NpumsiCceHue u
ommanxKusaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2a308, JHCUOKOCMEU U MBEPOLIX
(kpucmannuueckux) men. Bzaumocesazv medcdy ceoticmeamu eewecme 8 PA3HbIX
A2pecamubvlX COCMOSHUAX U UX AMOMHO-MOAEKYIAPHbIM  cmpoenuem. (Ocobennocmu
azpe2amuulx COCMOSIHUL 800bL.

Hemoncmpayuu

o HabGmronenre 6poyHOBCKOTO JTBUIKEHUS.

o Hab6mronenne nuddys3un.
®Dponmanvuvle 1ad60pamopHrsvie padbomul U ONbLIMbL

e OreHka quaMeTpa artoMa METOJIOM psiAoB  (C  HCHOJIb30BAaHUEM
doTorpaduii).
o OnbIThI 10 HAOJIOICHUIO TEIJIOBOTO PACIIUPEHUS Fa30B.

e OnbIThl 10 OOHAPYXKEHUIO ACHCTBHUSI CHUJ MOJICKYJSIPHOTO MPUTSIKEHUS



(21exkmponnas oemoncmpayus).

Pa3nen 3. /IBukeHMe M B3auUMoOAeilicTBHE TeJl

Mexannyeckoe IBUXKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE ABMXKEHHE. CKOPOCTH.
CpeoHnss ckopocms npu HepagHOMepHOM 08udiceHuu. Pacuét myTu u BpeMeHU JBUKEHUS.

SIBneHue MHEPIUU. 3aKoH uHepyuu. Bzaumooelicmeue men Kax npuduHa uzmMeHeHus
ckopocmu 0sudicenusi mea. Macca kax mepa unepmuocmu mena. 1IIOTHOCTH BellleCTBa.
C653b NIOMHOCMU C KOIUYECMBOM MOJIEKY]L 8 eOUHUYe 00béMasewecmaa.

Cwita kak xapakTepucTHKa B3auMozeucTBus tei. Cuna ynpyeocmu v 3akoH ['yka.
Hszmepenue cunvl ¢ nomowvio ouHamomempa. SIBIeHUE TATOTEHUS U cuia Tsokectu. Cuna
msicecmu Ha opyeux nianemax. Bec tena. HeBecomocTs. CrokeHHE CUJI, HAMPABJICHHBIX
no ojHou npsmoil. PapHoneicTBytomas cun. Cuna mpenus. Tpenue ckonviceHus u mpeuue
noxos. Tpenue 6 npupooe u mexuuxe (MC).

Jemoncmpayuu
° Habmronenne MexaHH4eCKOro ABM)KCHUS Tella.
° N3Mmepenmne cKopoCcTH NPsIMOJIMHENHOTO JIBUKEHMUSL.

HaGmronenue siBjieHUs MHEPIIUH.
HaGmonenne n3aMeHeHus: CKOPOCTH TIPU B3aUMOCHCTBUM TEJL.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJI.
CrnoxeHue cuil, HallpaBJIEHHBIX MO OJHON MPSIMOH.
JleMoHcTpanus CUIbl YIPYTOCTH HAa Pa3IMUYHbIX MaTepuaiax.
Dponmanvhsle 1abopamopHvle padbomsl U ONbLIMbL.
e OmnpenesieHre CKOPOCTU PABHOMEPHOTO ABMKEHHUS (IIapHKa B dKUJIKOCTU,MOJIENIN
ANEKTPUUECKOTO0 aBTOMOOWIIA U T. 11.) (2JIeKMPOHHAA 0eMOHCMPAUU).
e Ormpezenenne CpeHe CKOPOCTH CKOJIBXKEHHUs OpycKa WM IapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.
o Ornpenenenue IOTHOCTU TBEPIOTO TENA.
e OmbBITHI, TEMOHCTPUPYIOIIUE 3aBUCHMOCTh pacCTsHKeHHS (edopMalium )IpyKUHbBI
OT MPUIOKEHHOM CHJIBL.
e OmnbITHl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OTBECa Tela
U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, ;KHUIKOCTEH U ra3oB
Hasnenune. Cnocobvi ymeHvbuieHUs u ygeaudenus oOaeienus. Jlaenenue easa.
3asucumocmuv O0agnenusi 2aza om obwvéma, memnepamypul. llepedaua oasneHus

meépoviMu meaamu, Hcuokocmamu u 2azamu. 3axkon Ilackana. [lneemamuueckue Mauiumbl.
3aBUCUMOCTD JIaBJICHUA KUJKOCTH OT riyounsl. Coobwarowuecs cocyoul. I uopasnuveckue
MexaHusMbl.

Atmocdepa 3emnu u atmochepHoe aaBieHue. [lpuuunsl cyuecmeosanus 6030YUHOU
ooonouxku 3emau. Onvim Toppuuennu. HUzmepernue ammocgeprozo oasienus. 3a8ucumocnms
ammoc@eprHoco 0asleHuss om 6blcomvl HA0 YpoeHem mops. Ilpubopvl Ona uzmepenus
ammocgeprHozo 0asieHUsl.



eiicmeue orcuokocmu u eaza Ha NoOSpyx*céHHOe 6 Hux mesno. BulTamkuparomas
(apxumenoBa) cuna. 3akon Apxumeda. Ilnasanue men. Bozoyxoniasarue.

Jemoncmpayuu
3aBUCHMOCTD JTaBJICHUS T'a3a OT TEMIIEPATYyPBI.
Ilepenava naBneHUs KUAKOCTHIO U Ta30M.
Coobmiatonuecs coCyabl.
I'mppasinueckuii mpecc.
[IposiBnenue nercTBUs aTMOC(EPHOTO JTaBICHUSI.

e 3aBUCHUMOCThH BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTUTENA U
IJIOTHOCTH JKHUJIKOCTH.

o PaBeHCTBO BBITATKUBAOIIEH CHIIBI BECY BHITECHEHHOW KUJKOCTH.

e VYcioBue IJIaBaHUs TEJI: IIJIABAHUE WIU MOTPYKEHUE TEJl B 3aBUCUMOCTHUOT
COOTHOUIEHHUS MNIOTHOCTEN TEJa U KUIAKOCTH.

DponmanvHule 1abopamoprvle padomst u ONbvIN b

e lccnenoBanne 3aBUCMMOCTH Beca Teja B BOjAE OT OOBbEMA MOTPYKEHHOW B
AKUJKOCTh YaCTHU TENa.

e OmnpenesieHNE BBITAJKUBAIOIIEH CHIIbI, JEHCTBYIOLIEH Ha TEJNO, MOTPYKEHHOE B
KHUJIKOCTb.

e [IpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHUJIbI, JIEUCTBYIOLIEH Ha TEIO B
KHUJKOCTH, OT MaccChl TeJa.

e OmNbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOLIEH CUIIbL, JEHCTBYIOLIEH
Ha TENO B XUAKOCTH, OT 00bEMa MOTPYKEHHOM B JKUJKOCTb YaCTH Tejla U OT IJIOTHOCTH
KUJKOCTH.

e KoHcTpyHnpoBaHue apeomerpa 15807 KOHCTPYHUPOBAHUE JOAKH U
oIpeeieHue €€ rpy30n0aAbEMHOCTH.

Pa3pnen 5. Pabora 1 MOIIHOCTD. DHEPrus

Mexanuueckast pabotra. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbluar, OJOK, HAKJIOHHASA IJIOCKOCTh. [Ipasuno pasHosecus
puivaza. Ilpumenenue npasuna pagnogecus pviuaza K OJ0Ky. «3010moe npaguio» MexaHuxu.
KIIJ] mpocThix Mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckass sHeprus. Kunemuueckaa u nomenyuanvhas suepeus. llpeepawenue
00HO020 8UOA MEXAHUYECKOU IHepeuU 8 Opy2ol. 3aKOH COXPAHEHUS! SHEPTUU B MEXAHHUKE.

JHemoncmpayuu

1. [Ipumepsl NpOCTBHIX MEXaHU3MOB.

®Dponmanvhuvie 1ad60pamopHsvle padoomovl U ONbINLbL

e Ormpenenenne pabOTHI CUJIBI TPEHUS P PABHOMEPHOM JBUKEHUU TEJIAIO
TOPU30HTAIBHON ITOBEPXHOCTH.

o HccnenoBanue ycaoBUi paBHOBECHS phlyara.
e I3Mepenue KIIJI HAKJIOHHOM TUIOCKOCTH (21ekmponnan
demoncmpauus).



e lI3yuyeHue 3aKkoHa COXpAHEHUS MEXAaHUUECKON PHEPTUu (21eKMmpPOHHAA
oemoncmpauus).

SKJIACC

Paspnen 6. TensioBbie siBJICHUS

OcHogHble NONI0JNCEHUS MONEKYIAPHO-KUHEMUYECKOU meopuu CmpoeHus 6euiecmad.
Macca u pazmepol amomog u monexyn. Onvlmsi, NOOMBEEPAHCOAIOUJUE OCHOBHBLE NOTOHCEHUS]
MONEKYAAPHO-KUHEMUYECKOU Meopul.

Mopgenun  TBEPAOTO, IKUIKOTO W Tra3000pa3HOrO0  COCTOSIHHM  BEIECTRBA.
Kpucmannuueckue u amopgnvie mena. OOvsacheHue c60Ucm8 2a308, dHcuoKocmeu U
MBEPObLIX MeJjl HA OCHOBE NONONHCEHUU MONeKYIAPHO-KUuHemuyeckol meopuu. CMauyuBaHue U
KanulispHole aeienus. 1ennosoe pacuiupenue u cocamue.

Temneparypa. Cesazb memnepamypuvl cO CKOPOCMbIO MENI08020 OBUNCEHUS YACMUY.

Buytpennsis sneprusi. Cnocobsl uzmeHnenuss 6HympeHHel dHepeuu: menionepeoavd u
cogepuienue pabomwl. Buovl mennionepeoayu: menionpo8oOHOCMb, KOHBEKYUS, U3TYYEHUE.

KommaecTtBo Temnotel. Yoenvnas mennoémxocms eewecmea. Tennoobomen u
menjogoe pasHosecue. Ypasnenue meniogozo oaiauca.

IInasnenue u omeepoesanue KpUCMALIUYECKUX Gewecms. YoenbHas menioma
nnaenenus. Ilapoobpaszosanue u rkonoeuwcayus. Hcnapenue (MC). Kunenue. Yoenvnas
menjioma napooopazosanus. 3asUcCUMOCMb mMemMnepamypvl KUNeHus om ammoc@pepHoco
oasnenus. Brasicnocms 6030yxa.

DHeprust TOIUINBA. YoenbHasa menioma c2opanus.

Ipunyuner pabomer mennogvix osucameneu. KI[[] mennosozco osucamens.
Tennosvle ogueamenu u 3awuma okpycaouseti cpeovt (MC).

3axon coxpanenus u npeepaujenus suepauu 8 mennoswvix npoyeccax (MC).

JHemoncmpayuu
Hab6monenre 6poyHOBCKOTO JIBHXKCHUS.

Ha6monenne nuddysum.
HaGmronenue siBjeHNM CMaYUBaHUS W KaTWJUIIPHBIX SBICHUH.
HaGmroenne TemioBoro pacumpeHus Tell.

e l3MmeHeHune AaBieHMs Ta3a MpPU U3MEHEHUH 00BhEMA W HArPEBAHUH WIIH

OXJIAXKCHUU.

° [IpaBuia u3MepeHus: TeMIepaTyphl.

° Bunpr Teruionepenaum.

o OxutaxkieHue Npyu COBEPIICHUH PaOOTHI.

° HarpeBanue npu coBepiiieHuu padOThl BHSIIHUMHU CHJIAMH.
° CpaBHeHHE TEIIIOEMKOCTEH pa3IUYHbBIX BEIIECTB.

° HaOironenne kuneHus.

° Habnroaenue mocTossHCTBA TEMIIEPATyPhI MPH TUIABJICHUH.
° Mojenn TeNJIOBBIX ABUTATEICH.

Dponmanvhule 1adopamopHsvle padomvl U ONbIMbL
o OnpITHl IO OOHAPYKEHUIO JEUCTBUS CUJ MOJIEKYJISIPHOTO MPUTSIKESHUS



(21ekmponnas oemoncmpayus).
o OMnBITHI IO BBIPAIIMBAHHUIO KPUCTAJIOB ITOBAPEHHOW COJIM WJIM caxapa.

e OmnbIThl N0 HAOJIOJEHUIO TEIUIOBOI'O PACIIMPEHUS Ta30B, KUJIKOCTEH MTBEPIBIX
TEJL.

o Onpenenenue AaBieHMs BO3AyXa B OAJUIOHE LIMPUILIA.

e OnbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTh JABJIEHUS BO3/AyXa OT eroo0bEéMa u
HarpeBaHMs WA OXJIAXKICHHUS.

e HaGmionenne u3MeHeHHs] BHYTPEHHEW >HEpruu Tejaa B pe3ysbTaTe
TEIUIONEepeaaun U paboThl BHEIIHUX CHUJI.

e lccnenoBanue sBIIEHHS TEIUIOOOMEHA MPU CMEIIMBAHMM XOJOJHOM Hropsiueint
BOJBL.

o HccnenoBanmue mpoliecca HCTapeHwsl.
o OmnpeneneHrne OTHOCUTEIBHON BJIQKHOCTH BO3yXa.
o Onpedenenue yoenvbHOU meniomsl NAAGIeHUsL bOd.

Paznen 7. DiieKTpuYecKre U MAarHUTHBIE SIBJICHUS

Onexmpusayus men. JIBa poja dDIEKTpUUECKUX 3apsaoB. BsaumopeicTsue
3apsIKEHHBIX TEJl.

Onextpuueckoe mone. [lpunyun cynepno3uyuu  dneKkmpudeckux nonaei  (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snexmpuueckux 3apsa0o6. OleMeHMAapHulll  21eKmpudecKutl  3apso.
Cmpoenue amoma. [IpOBOTHUKH U AUIIEKTPUKUA. 3aKOH COXPAHEHHUSI dJIEKTPUUYECKOT 0 3apsia.

DIIEKTPUUYECKUN TOK. Ycnosus cywecmeosanus snekmpuuecko2o moxa. VICTOUYHUKH
INOCTOSIHHOTO TOKa. J[eMCTBUS JEKTPUUECKOI0 TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE).
Dnekmpuueckuti mox 8 HCUOKOCMAX U 2a3aX.

PabGoTa u MOIIHOCTB IEKTPUUECKOTO ToKa. 3axow [ocoyna—Jlenya. Dnexmpuueckue
yenu u nompeoumenu NeKmMpudecKol dHepeuu ¢ ovimy. dnekTpuueckas nenb. Cuna Toka.
OnekTpuueckoe HampsbkeHue. ConpoTUBIECHHE MPOBOJHUKA. YOoenbHoe conpomusnenue
seujecmsa. 3akod Oma J1s yuyacTka uen. [locnenoBaTenbHOE U apaieIbHOE COSIMHEHUE
MIPOBOJHUKOB. Kopomkoe 3amvlkaHue.

[ToctossHHBIE MarHuThl. B3anmoaencTBUE NOCTOSIHHBIX MarHuToB. MacrnumHoe noie.
Maenummnoe none 3emau u e2o 3nauenue 0as xusnu Ha 3emne. Onvim Ipcmeda. Maenummuoe
none ajnekmpudeckoeo moka. Illpumenenue sneKkmpomasHumos 6 mexHuke. [leticmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM. DIeKmpoosucamers

nocmosnHo2o  moxa.  Hcnonvzoeanue — asnekmpoosucameneu 68 — MEXHUYECKUX
YCMpoUCmeax u Ha mpaLcnopme.

Onvimur  @apades. Aenenue snekmpomacHumuou uHOykyuu. Ilpasuno Jlenya.
Onekmpozenepamop. Cnocobvl nonyueHuss 1eKmpudeckou dHepauu. INEKTPOCTAHLUU Ha
BO300HOBJIIEMBIX HICTOYHUKAX YHEPTUU.

Jemoncmpayuu
. DJIeKTpU3anus TeNl.
o JIBa posia 3NEKTPUUECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3aPS>KEHHBIX TE.

o Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIIA.



DIIEKTPOCTATHYECKAS] MHTYKIHUA.
3aKOH COXpaHEHUS JIEKTPUUYECKUX 3aPSA0B.
[TpoBOIHKMKH U TUAIIEKTPUKHU.
MonenupoBaHue CUIIOBBIX JIMHUW 3JIEKTPUYECKOTO ITOJIA.
HMcTouyHMKY ITOCTOSSHHOT'O TOKA.
JIeHcTBUA DIIEKTPUYECKOTO TOKA.
DIIEKTPUUYECKUN TOK B JKUIAKOCTH.
["a30BbIii pa3psia.
N3Mmepenue cuibl TOKa aMIIepMeTPOM.
H3mepenne 3neKTpUuIeCcKOro HaIpsKEHNUST BOJIbTMETPOM.
Peocrar u mara3zun conpoTUBICHUN.
BzaumoaeicTBre NOCTOSIHHBIX MAarHUTOB.
MonenupoBaHre HEBO3MOKHOCTH Pa3AeICHUs MOJIOCOB MarHura.
MoaenupoBaHre MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.
MarauTHoe 1oJjie TOKa. IIEKTPOMarHur.
JlercTBME MarHUTHOTO MOJISL HA ITPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.
HccnenoBanue siBIEHUS 3JEKTPOMArHuTHOM HHIAYKIUH.
OnbiTel Dapajes.

e 3aBHCHUMOCTb HAIPABJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHHMS.

° DJIEKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

DponmanvHovle 1ad0pamopHvle padomvl U ONbIMbL

e OnwITH o HAOJNIOACHUIO DJJIEKTPU3AIMA Tel WHAYKIUEH U TIpU
CONPUKOCHOBECHUH.

e llcciuenoBaHue IEUCTBUSA AJIEKTPUUYECKOrO TOJs HAa MPOBOJHUKUA U
JADJICKTPUKH.

° CoOopka u nmpoBepka pabOThI IACKTPUUSCKOM IEIH IMTOCTOSTHHOTO TOKA.

° N3mepenne u peryampoBaHUE CUIIBI TOKA.

° N3mepenne u peryampoBaHUE HAPSIKECHUS.

e [ccneoosanue 3a6ucumocmu Cuibl moka, udyu;eeo uepes pesucnop, om
conpomueiieHusl peaucmopa u HanpAsNCeHusl Ha pesucmope.

o Onwvimvl, OeMOHCMpUpyIOWUe 3A8UCUMOCTb INEKMPULECKO20 CONPOMUBLIEHUS
NPOBOOHUKA OM €20 ONUHbL, NI0WAOU NONEPEeyYHO20 Ce4eHUs U Mamepuada.

e [Iposepka npasuna CloHCeHUsl HANPAHNCEHUN NPU NOCIE008AMEIbHOM COeOUHEeHUU
08YX pe3ucmopos.

e [Iposepka npasuna 015 Cuibl MOKA Npu NAPAIIEeIbHOM COeOUHEHUU PEe3UCTOPOS.

o Ornpenenenue padOThI AIEKTPUUECKOI0 TOKA, UAYIIETO Yepe3 pe3UCTop.

e OrmpeneneHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.



e lccienoBanue 3aBUCUMOCTH CWJIBI TOKa, HAYLIEr0 Yepe3 JaMIIOYKy, OT
HaIpsHKEHUs Ha HE.

o HccnenoBanre MarHUTHOIO B3aUMOACHCTBUS IIOCTOSIHHBIX MarHUTOB.

e l3yyeHue MAarHUTHOTO TMOJSI MOCTOSIHHBIX MAarHUTOB INPU HUX OOBEIMHEHUH U
pa3lelICeHUM.

o HccnenoBanue neiCTBUSA 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
e OmNbITBl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIbl B3aMMOJEUCTBUS KAaTYLIKH C
TOKOM M MarHuta OT CHJIbl TOKA U HAIIPaBJIECHHS TOKA B KaTYIIIKE.

o N3yyenune nencTBus MarHuTHOIO T10JI HA MPOBOJAHUK C TOKOM.
o H3yuenue pabomol 21ekmpoogueamers.
° N3mepenne KII] anexkTpoaBuraTeaIbHOM YCTAHOBKH.

e  OnmwITHI IO HCCIICAOBAHUIO SABJICHUA BJIGKTpOMaFHPITHOﬁ HHAYKIOIUN: UCCICIOBAHNC
W3MEHCHUM 3HAUYCHUS U HalpaBJICHUA MHAYKIIMOHHOT'O TOKA.

IKJIACC

Pasznen 8. Mexannueckue siBJICHUS

Mexannyeckoe  aBUKeHHe.  MarepuanbHas ~— TOYKa. Cucrema  otcuéra.
OTHOCHUTEIBLHOCTh MEXAHWYECKOTO JBM)KEHUS. PaBHOMEpHOE MPSIMOJMHENHOE IBUXKECHUE.
Hepasnomepnoe npamonunetinoe ogudcerue. CpenHsisi u MCHOBEHHAsL CKOPOCMb meid npu
HEepPABHOMEPHOM OBUNCEHUU.

Yckopenue. PasHnoyckopennoe npamonuneinoe ogudxcenue. CBOOOJHOE TMaJeHUE.
Onvimul [ anunes.

Jluneunas u y2nosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

[Tepsbiii 3akoH Herorona. Bropon 3akon HeroToHa. Tpetuit 3akon HeroToHa.
lpunyun cynepnozuyuu cu.

Cuna ynpyzocmu. 3akon Iyka. Cuna mpeHus: cula mpeHusi CKOIbHCEHUs, CUld
MpeHUs NoKosl, opyaue 8Uuobl MPEeHUs.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJHOIO TMaJICHHUS.
suoicenue nnanem eokpye Coanya (MC). llepsas kocmuueckas ckopocms. Hesecomocmo u
nepezpysKu.

PaBHoBecue MarepuanbHOM TOYKU. Abcomomuno meépooe meno. Pasnogecue
meépoo2o mena ¢ 3aKpeniéHHou ocblo epawenusi. MOMEHT cuibl. Llenmp msocecmu.

Nmnynse Tena. MUzmenenue umnynvca. Umnynvc cunvl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeaktuBnoe neuxenue (MC).

Mexanndeckast paboTa 1 MOIITHOCTh. PaGoTa cun TsokecTH, ynpyeocmu, mpenusi. Cés13b
sHepeuu u pabomol. IloTeHIIMABHAS YHEPTHUSA Teja, MOTHATOTO HaJ MMOBEPXHOCTHIO 3EMIIH.
llomenyuanvnas suepeusi cocamou npyscunol. KuHetnueckass sHeprusa. Teopema o
KUHemuyeckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTHH.

Hemoncmpayuu

e HaGmroneHne MeXaHM4eCKOro ABMKEHHUSA TeJla OTHOCUTENIBHO Pa3HBIX TEJIOTCUETA.

e (CpaBHEHHE ITyTE€W U TPACKTOPUU NBUKEHUS OJTHOTO U TOTO K€ Te€Ja OTHOCUTEIBHO
pa3HbIX TEJ OTCYETA.



° HN3mepenne CKOpOCTH U YCKOPEHUS MPAMOJIMHEUHOTO JBUKEHHUS.

° HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOTO JIBUKECHUS.

° HaGmtonenue nBrxeHus Teia o OKpy>KHOCTH.

e HaOmioneHne MEXaHUYECKUX SIBJICHUN, NPOUCXOASNIUX B CHCTEME OTCUéTa
«Tenexxka» mpu €€ pPaBHOMEPHOM W YCKOPEHHOM JBIKEHHHM OTHOCHUTEIIBHO KaOWHETa
(du3nku.

o 3aBUCUMOCTh YCKOPEHHUS T€Ja OT MACChI T€Ja U JICUCTBYIOIIEH HA HETO
CHJIBL.

HaGmronenuie paBeHCcTBa CHIT IPU B3aUMOACHCTBUU TEN.

N3meHeHne Beca Tena Npu yCKOPEHHOM JIBUKEHUU.

Ilepenaya umiynbca Mpu B3auMOAEHCTBUU TEJL.

[IpeoGpazoBanus SHEPTrUU MIPU B3aUMOJEHCTBUU TEN.

CoxpaHeHue UMITYJIbCa ITPU HEYIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHue UMITYJIbca MPU aOCOIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

o HaGnronenne peakTUBHOIO JIBUXKEHHUS.

o CoxpaHeHre MEXaHUYEeCKOM SHEPTUH NMPU CBOOOTHOM I1aJICHUH.

o CoxpaHeHMEe MEXaHMYECKOM »SHEpPrud NpH JABWKEHUU Tejla IOJ

JEHCTBUEM TIPYKUHBI.
@poumanvHule 1ad0pamopHvle padonmvl U ONbINbL

o Koucmpyupoeanue mpakma 05 pa3eoHa u OdlbHelule20 pagHOMEPHO20
OBUNCEHUST ULAPUKA UTIU MENeHCKU.

e OmpenenieHre CpeaHEHd CKOPOCTH CKONBXKEHUS Opycka WIIW JBH)KCHUSIIapUKa
110 HAKJIOHHOM INIOCKOCTH.

e OmpenenieHre YCKOPEHUS TeJla MPU PaBHOYCKOPEHHOM JIBHKEHUU ITOHAKIOHHOM
IJIOCKOCTH.

e llccienoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU NPH PAaBHOYCKOPECHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.

L4 I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CHJIBI TPCHHUSA CKOJIBKCHHA OT CHIIbI
HOPMAJIbHOT'O JaBJICHHA.

o Omnpenenenne kodhHUIMEHTA TPEHUS CKOJIBKECHHUS.
o Omnpenenenue XKECTKOCTU MPY>KUHBI.

e Ormpenenenne pabOTHI CUJIBI TPEHUS P PABHOMEPHOM JBUKEHUU TEJIAIO
TOPU30HTAIBHON ITOBEPXHOCTH.

e Omnpenenenue paboThl CWJIBI YIOPYrOCTH TIpU TMOABEME Tpy3ac
MCITOJIb30BAaHUEM HETOIBIYKHOTO U TTOJABUKHOTO OJIOKOB.

o N3yueHne 3ak0Ha COXpAHEHUS SHEPTUU.

Paznen 9. MexannuecKkne KoJe0aHUSA U BOJTHBI



KonebarenbHoe nmxenre. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHUI: IEPUO/I, YACTOTA,
ammuryga. Mamemamuueckuu u npyxcunnvlll masmuuxu. I[Ipespawenue suepauu npu
KOe0amenbHOM O8UNCEHUU.

3aryxaromue koynebanus. BeinyxxaeHnble konebanus. Pe3onanc.

Mexanundeckue BoHbL. CBOMCTBA MEXaHUYECKUX BOJH. [Ipodonvubie u nonepeunsvie
oMbl [[nuna 6onnvl u ckopocmuv e€ pacnpocmpanenus. Mexanuueckue 6o1Hbl 8 MEEPOOM
meie, ceticmuyeckue soinvl (MC).

3ByK. [pomxocmv 38yka u evicoma moHa. Ompadcenue 36yka. Hugpassyx u
VIbMPAa36yK.

Jemoncmpayuu

e HaGmonenue kosiebaHuil T€ MOJ NEUCTBHEM CHIIBI TSIKECTU U CUIIBIYTIPYTOCTH.

o HaGmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

o HaGmonenne BbIHYXICHHBIX KOJI€OaHU U pe30HAHCA.

o Pacnipoctpanenue mpoI0JIbHBIX U MONEPEYHBIX BOJIH.

o HaGnronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o AKYyCTHYECKHI PE30HAHC.

@ponmanvHsle 1a00pamopHbvie padomvl u ONbIMbL

e OmnpeneneHue 4acTOThl W TMepuoaa KoyieOaHUW MaTeMaTH4eCKOro
MasiTHUKA.

o Omnpenenenne 4acToThl U NepHoAa KojJeOaHUH NPYKMHHOTO MasiTHHKa

(21exkmponnas oemoncmpauusn).
e lccnenoBanue 3aBUCUMOCTH MepHOJia KOJieOaHUii TOIBEIIEHHOTO K HUTUTPY3a OT
JUTUHBI HUTH.

e UccnenoBanue 3aBUCUMOCTH  T€pUoJia  KOJeOaHW  MPY>KUHHOTO
MasiTHUKA OT MacChl Tpy3a (31eKmpOoHHAA 0eEMOHCIMPAUU).

e [IpoBepka HE3aBUCUMOCTH IE€PHOJIa KOJIeOaHU TPy3a, MOABEIICHHOTO KHUTH, OT
MAaccChI rpy3a.

e  OmnbITHI, JEMOHCTPUPYIOIIIUE  3aBUCUMOCTh TepHoja  KojeOaHu
IPY>KUHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTU MPYKUHBI.

e lI3mepeHue YCKOPEHUS  CBOOOJHOTO  TMAJCHUSA  (2J1eKMpPOHHAsA
demoncmpauus).

Paznen 10. DiieKTpOMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
DNEeKTPOMAarHUTHOE ToJIE. DIEeKTPOMAarHUTHbIE BOJIHBL. Ceoticmea
INeKmpomMacHumuolx  6oaH.  ILllkana  2nexkmpomaznumusix  6oaH.  HMcnonv3oganue
INEKMPOMACHUMHBIX 80IH OJIsL COMOBOU CBA3U
Csera DnekTpoMaruuTHasi npupoja cBera. CKopocTh cBeTa. BoyHOBBIE CBOWCTBa

Hemoncmpayuu
° CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
° BoxHoBEIE CBOMCTBA CBETA.

Dponmansvusle nabopamopnvie’ pabomol u onvimwt*
o N3ydyeHnne CBOMCTB AJICKTPOMArHUTHBIX BOJH C ITOMOIIBIO



MOOUIBHOTO TenedoHa.

Pazgea 11. CBeToBbIE SIBJICHUA

JIyueBast mogensb cBeta. MicTouHuku cBeta. [lpsamonuneiinoe pacnpocmpanenue ceema.
3ammenus Coanya u Jlynvi. Otpaxkenue cBeta. [1nockoe 3eprano. 3akon ompadxiceHus ceema.

[Ipenomnenue cBera. 3aKOH MpenoMIeHUsl cBeTa. [lonHoe HympeHHee ompadicenue
ceema. Mcnonv3oganue noiHo20 GHYmMpeHHe20 OMPaiCeHus 6 ONMu4ecKux c6emogoodx.

JIunza. Xon nyueit B nuH3e. Onmuyeckas cucmema @omoannapama, MUKpOCKOna u
meneckona (MC). I'na3z kak onmuueckas cucmema. bnuzopykocms u 0anbHO30pKOCMb.

Pas3znoowcenue 6enozo ceema 6 cnexkmp. Onvimsi Hotomona. CnodiceHue cnekmpaibHbixX
48emos.

Jemoncmpayuu

° [IpssmonHEelHOE pacpOCTPaHEHUE CBETA.

o OTtpaxkeHue cBeTa.

o [Tonyuenue n3006pa>keHUl B TIIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
o [Ipenomiienue cgera.

° OnTuueckuii CBETOBO/I.

Xon myueit B cobuparoiie JuH3e.
XO0J Iy4er B pacCEeUBAIOLLIEH JIMH3E.
[TomyueHnue n3006pakeHU C MOMOIIBIO JIMH3.
[Tpunuun neiicTBus oroarnmapara, MUKPOCKOIA U TEJIECKOIIA.
Mopnens riasa.
Paznoxxenne 6eoro cBera B CeKTp.
[Tomyuenue 6emoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.
DponmanvHovle 1ad0pamopHvle padomvl U ONbIMbL
e liccnenoBaHue 3aBUCHUMOCTH yrila OTPaXEHUSI CBETOBOIO Jiyda OT YIJjlanaJcHus.
o N3ydeHnne xapaKTepUCTHK U300paKeHUsI TIPEIMETA B TFIOCKOM 3epKaJie.
e liccnenoBaHue 3aBUCMMOCTH YIJla MPEJIOMIJIEHUSI CBETOBOTO JIy4ya OT yIjlanajacHus
Ha rPaHUIIC «KBO3YyX—CTEKIION.
o [TomyueHnne n3006pakeHM ¢ MTOMOITBIO COOUPAIOIIICH JIMH3BI.
e Ompenaenenne HOKYCHOTO PACCTOSIHUS U ONTUYECKOMN CHIIBI COOMPAIOIICHINH3BI
(31eKkmpoHHan 0emoHcmpauus).

e  OnbIThI 0 PAa3JI0KCHHUIO OeJoro CBeTa B CIEKTP (2J1eKMpOHHAA
demoncmpauusi).
o OnpITHl IO BOCOPHUSATHIO I[BETA MPEAMETOB MPU WX HAOIIOJCHUHU 4Yepe3

I[BETOBBIC (PUIIHTPHI.

Pasznen 12. KanToBble sIBJI€HUSA
Onvimer Pezepghopoa m mmanetrapHas mojenb atoma. Mogenb atroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeoi.



PagmoaktuBHOCTB. Anvgha-, 6ema- u eamma-usnyyenus. CTpOCHHE aTOMHOIO spa.
Hyxnonnas modenv amomnozo sopa. Mzomonvl. Paduoaxmuenvie npespawjenus. Ilepuoo
noIypacnaoa amomMHbuIx s0ep.

SlnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSIOBOTO W MAacCOBOTO YHCEI.
Peaxyuu cunmesa u denenus si0ep. Ucmounuxu suepeuu Coanya u 36¢30 (MC).

SlnepHas ’HEpreTuka. /eticmaus paouoaKkmueHbIX U3IYYeHUU HA HCUBble OP2SAHUIMbL

(MC).

Jemoncmpayuu

° CrekTpbl U31y4eHUsI U MOTJIOIECHUS.

° CrekTpbl pa3IMYHBIX Ta308B.

° CnekTtp Bogopoa.

° HaGmonenue tpexoB B kamepe BuinibcoHna.

° Pabora cu€Turika HOHU3UPYIOIIUX U3TyYCHUH.

° Peructpanus uznydeHus: IpupoaHbIX MUHEPATIOB U MPOYKTOB.

®@ponmanvusle 1a60pamopHvlie padomovl U ONbIMbL

e lccienoBaHue TPEKOB: M3MEPEHUE DHEPTUU YACTHIIBI 110 TOPMO3HOMYMIYTH (IO
dboTorpadusim) (2.1eKmponnan demoncmpayus).

o N3mepenne painoakTHBHOTO (pOHA (21eKmMPOHHAA deMOHCmpPayus).

IToBTOPUTENBLHO-00001IAO AT MOTYJIb

[ToBTOpUTENHEHO-0000MIAIONIUI  MOYJIb TpEeAHAa3HAYeH JUIsl CHUCTEMaTU3alluk |
000011IeHUsT TPEIMETHOTO COJEpPNKaHUS W OMbITa ACATEIBHOCTH, MPUOOPETEHHOTO MPH
U3Y4YEHHH BCETO Kypca (pU3UKH.

[Ipy wu3ydyeHUM [AHHOTO MOAYJS PEATU3YIOTCS MU CHUCTEMAaTU3HPYIOTCS BUIBI
JESTENHbHOCTH, Ha OCHOBE KOTOPBIX OOECcrleurnBaeTcs JOCTHKEHUE TMPEAMETHBIX H
METANpeIMETHBIX IJIAHUPYEMBIX pPE3ylbTaTOB 00y4deHUus, (OpPMHUPYETCs €CTeCTBEHHO-
Hay4Has TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJOB HCCIEIOBAaHUS SIBICHUN HPHUPOIbI U
TEXHHUKH, OBJIAJICHUE YMEHHUSIMU OOBACHITH (DU3UUECKHUE SBICHUS, MPUMEHSS TOTyYCHHbIC
3HaHUs, peuIaTh 3a/1a41, B TOM YHCJIE KAUYECTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMITHAIBHO AESATEIPHOCTHBIM XapaKTep MaHHOTO pas3lelia peaau3yercs 3a CUET
TOTO, YTO y4alluecs BBITOIHSAIOT 3aJaHUsI, B KOTOPBIX UM IPEJIaracTcs:

® Ha OCHOBE MOJYYEHHBIX 3HAHWUW PACIIO3HABATh U HAYYHO OOBSICHATH (pu3myeckue
SIBJIEHUS B OKPYXKAIOLIEH NPUPOJIE U TOBCETHEBHOW )KU3HU;

® CMOJIb30BaTh MOJI PYKOBOJACTBOM I€Jarora Hay4yHble METOAbl HCCIEA0BaHUS
¢usnuecknx SBIEHWUH, B TOM 4YHCIE IS TPOBEPKH THUIMOTE3 U IOIYYCHUS
TEOPETUUYECKUX BBIBOJIOB;
® OOBSCHATH C OMOPON HA MUIAKTUYECKHI MaTepuai mocie o0CyX ICHHs C TIeaaroroMm
Hay4YHbl€ OCHOBBI HauOoOJee BaXHbIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTUH,
HarpuMep, MNPAKTUYECKOrO0 HCIOIb30BaHUSA PA3IUYHBIX HMCTOYHHUKOB SHEPrUU Ha
OCHOBE 3aKOHa MPEBPAIICHUS U COXPAaHEHUS BCEX M3BECTHBIX BUJIOB SHEPIHUU.
Kaxmas w3 TeM JaHHOro pasjesia BKJIIOYAET SKCIEPUMEHTAIBHOE HCCIEeI0BaHUE
o0o0mIaroIero xapakrtepa Ha YCMOTpPEHHE Mejarora M Ipud ero mnomomu. Pasnpen



3aBEpPIIAETCS MPOBEACHUEM JMArHOCTUYECKOM M OLIEHOYHOM paboThl 32 KypC OCHOBHOWU
LIKOJIBI.

KOHTpOJ'l BbHO-U3MEPHUTEC/IBbHBIC MATCPHAJIbI

[IpoBeneHue OLEHKU AOCTHXKEHUH IJIAHUPYEMBIX PE3YyIhTATOB OCBOCHHS y4eOHOIO
npeaMeTa MpoBOAUTCS B (JOpPME TEKYIIETO M PyOEKHOTO KOHTPOJS B BUIE KOHTPOJIBHBIX
paboT.

TxJj1ace

Konmponvuas paboma Ne I mno teme «llepBoHauanbHbIe CBEICHHUS O CTPOCHUU
BEIECTBAY

Konmponvuas paboma Ne 2 o teme «Macca, TJIIOTHOCTb, 00bEMY.

Konmponvuas paboma Ne 3 o teme «CHITIBI B TPUPOJIE».

Konmponvuas paboma Ne 4 o teme «JlaBieHue».

Hmoeosas nposepounas paboma.

8kuacc

Bxoonas nposepounas paboma.

Koumponvuas paboma Ne 2 no teme «TersoBble siBIeHUS». Konmponvhas

paboma Ne 3 10 TeMe «ATperaTHble COCTOSTHUSI BEIIECTBA».

Koumponvuas paboma Ne 4 no teme «nektpuueckuii Tox. Hampsokenue»,
«Conportusnenue. CoequHeHne NPOBOJHUKOBY.

Koumponvuas paboma Ne 5 no teme «Pabota © MOIIHOCTH 3JEKTPUYECKOTOTOKA,
«3akoH [[xoyns —Jlenua».

Hmoeosas nposepounas paboma

9kJ1acc

Bxoonas nposepounas paboma.

Konmponvnuas paboma Nel no teme «3aKOHBI JABUKEHUS U B3aUMOJEHCTBHS

TEI».

Konmponvuas paboma Ne 2 o reme «MexaHndecKre KojieOaHUus ¥ BOJIHBI». KoumpoibHas
paboma Ne 3 o Teme «INEKTPUIECKUE U MAarHUTHBIE sSBIeHUs». Konmponvuas paboma Ne
4 o teme «CTpoeHHE aToMa U aTOMHOIO SiApa» U

«CTtpoeHue u 3BoJOIUA BeeneHHon».
Hmoecosas nposepounas paboma.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA YYEBHOI'O ITIPEIMETA
«PNU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbTaThl ocBoeHust oOydaromumucs ¢ 3IIP yueOHoro mpeamera
«®Du3rka» JOJDKHBI COBIAJATh C pe3yJbTaTaMu NPUMEPHON paboueil MmporpamMmsl
OCHOBHOT'0 00IIIeTO 00pa3oBaHMUs.

Haubonee 3HaUMMBIMU SIBISIFOTCSL:

JIMUHOCTHBLIE PE3YJIBTATDI:



MOTHBALMs K 0OYYEHHIO U LIEJICHAIPABICHHON TO3HABATEIbHON NeATEIbHOCTH;
YCTAaHOBKa Ha OCMBICJIEHUE JIMYHOTO OMbITA, HAOMIOJEHUHN 3a (pU3nYecKuMHU
AKCIIEPUMEHTAMU;
YCTaHOBKa Ha OCMBICJIICHHE PE3YyJIbTaTOB HAOIIOACHUN 3a MPUPOJHBIMU U
TEXHOTC€HHBIMHU SIBJICHUSIMU C TIO3ULUN (PU3HUECKUX 3aKOHOB;
CIIOCOOHOCTh OLICHUBATh MNPOUCXOMSIINE H3MEHEHUS W HUX IOCIEICTBUS;
(GopMynHpoOBaTh U OLIEHUBATH PUCKH, POPMUPOBATH OIIbIT;
NOBBILIEHUE YPOBHS CBOEM  KOMIIETEHTHOCTH  4e€pe3 MPaKTHYECKYIO
JEeSATENbHOCTD (TP COBMECTHOM BBITIOJIHEHUH JTAOOPATOPHBIX MPAKTUYECKUX padboT);
yMEHHE pa3nuyaTh yueOHble CUTyallud, B KOTOpbIX yudamuiicsa ¢ 3[1P moxer
JEHCTBOBATh CaMOCTOATENbHO, M CHUTYallUW, T/I€ CIEeAyeT BOCIOJIb30BAThCS CIPABOYHOU
uHbOpMaIMe U IpYyruMu BCIIOMOTaTeIbHBIMU CPEJICTBAMH;
CIOCOOHOCTh MPUHHUMATH PELIEHWE B KMU3HEHHON CHUTyallMM HAa OCHOBE NEpeHoca
MOJIYYEHHBIX B X07€ 00y4eHUs PU3NYECKUX 3HAHUH B aKTyaJIbHYIO CUTYaIIHIO;
CHOCOOHOCTH COOJIOAATH B MOBCEHEBHON KM3HU MPAaBUJIA JINYHON 0€30IaCHOCTH Ha
OCHOBE NMOHUMaHUS (PU3NYECKUX SBJIICHUN U 3HAHUS 3aKOHOB (DU3UKH;
yMEHHE KPUTUYECKHM OIEHUBATH IOJYYEHHYI0O OT colOecenHuka WHGOPMAIIHIO,
COOTHOCS €€ CO 3HaHueM (PU3NYECKUX 3aKOHOB,;
CIIOCOOHOCTh TMEepefaTh CBOM COOOPAKEHMs, YMO3AKIIOUEHHS TaK, YTOOBI OBITh
HOHSITHIM JPYTHM YEJIOBEKOM;
a/JIeKBaTHOCTh IIOBEJCHUS O0OydYaromlerocs ¢ TOYKM 3pEHUs] ONAcHOCTU WIIU
0e30MacHOCTH AJis1 ce0sl WK AJIs OKPY>KAIOIIHNX;
yBa)KE€HUE K TPYAY U pe3yJibTaTaM TPYyJI0BOM €A TEIbHOCTH;
yri1yOJieHue MpeaCcTaBIeHUN O LEIOCTHOW KapTHUHE MHpa Ha OCHOBE NMPUOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYUHBIX 3HAHUHN U MPAKTUYECKUX YMEHUH.

METAIPEIMETHBIE PE3YJIBTATBI

Osnaoenue ynugepcanbHbIMu YUeOHbIMU NO3ZHABAM EJIbHBIMU OCUCHBUAMU:

BBISIBJISITH IPUUMHBI U CIICACTBUS MPOCTHIX (DU3UUECKUX SIBICHHI;

onpeneNsITh (HU3NIECKUE MOHATHSA, CO3/1aBaTh 000OIICHHS, yCTaHABIMBATHAHAJIOTHH,
KJIacCU(UIIMPOBATH, CAMOCTOSITEILHO BBHIOMPATh OCHOBAHUS U KPUTECPUU

JUTsE KIaccuUKAIMM, UCIOJIb3YysS CIPABOYHYI0 MH(POPMAIUIO U OMUPASICh HA alrOPUTM
y4eOHBIX JCHCTBHIA;

YCTaHaBIIUBATh MPUYUHHO-CIEACTBEHHbBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYXKICHUE,
yMO3aKIlOueHHe (MHIYKTHUBHOE, AEAYKTUBHOE, IO aHAJIOTMU) W JeiaTh BBIBOABLI O]
PYKOBOJICTBOM I1€/1arora;

UCKaTh WM OTOMpaTh WHPOPMAIUIO WU JIAaHHBIE W3 WCTOYHUKOB C YyYETOM
MPEIIOKCHHON yaeOHOM 3a71a4M U 3aTaHHBIX KPUTEPUEB.

co3/aBaTh, MPUMEHATHh U IPEOOPA30BLIBATh 3HAKU M CHUMBOJIBI, MOJCIIH U CXEMBI JIJIS
pelieHns y4eOHbIX U MO3HABATEIbHBIX 3a/1a4;

C IOMOIIBIO TIEJarora Uik CaMOCTOSATENIbHO MPOBOJUTh OMBIT, HECIOXKHBIN
AKCIIEPHUMEHT T10 YCTAHOBJICHHUIO 0COOEHHOCTEHN (DU3NUECKOr0 0ObEKTA HIIH SIBIICHUS,
peoOpa3oBbIBaTh HHGOPMAIIUIO U3 OJJHOTO BUA B IPYroi (TabiuIly B TEKCT U



mp.);

YCTaHABIMBATh B3aMMOCBA3b (DU3UUYCCKUX SIBICHUN WM IMPOIECCOB, WCITOJIB3YS
AJITOPUTM YUYEOHBIX JEHCTBUIA.

Osnaoenue yHusepcaibHblMuUu yUeOHbIMU KOMMYHUKAMUBHBIMU OCUCHBUAMU:

OCO3HAHHO WHCIMOJIb30BaTh pPEUEBBIE CPEACTBA B COOTBETCTBUU C 3ajaydei
KOMMYHUKAIIMH JUTSI BRIPAXKCHHUSI CBOUX MBICIICH M MMOTPEOHOCTEH sl TUTAaHUPOBAHUS CBOCH
TESATEITBHOCTH;

OpraHU30BBIBaTh yuyeOHOE B3aUMOJCHCTBHE B rpymme (ompenensrth OOIIue I,
pacrpenensTh Poiiv, JOTOBApUBATHCS JIPYT C IPYTOM U T. I1.).

IICJICHANPABIICHHO HUCIOJb30BaTh WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIC TEXHOJIOTHH,
HEOOXOIUMBIC JIJIS PEIICHHS YICOHBIX M MPAKTHUSCKUX (PU3NICCKUX 3a]1ay;

OpraHU30BBIBATh yUeOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIILHOCTh C yUUTEIIEM
¥ CBEPCTHHKAMU B MPOIIECCE 3aHATUH (HU3UKOM.

Osnadenue ynusepcanvbHolMu y4eOHbIMU PeYIAMUGHBIMU OCUCH BUAMU:

NOHMMATh 1M €CTECTBEHHOHAYYHOTO OOYUYCHHsS, CTaBUTh M (OPMYJIUPOBATH IS
ce0s1 HOBBIC 33/1a4M B yueOe U NMO3HaBaTeIbHON JeATeIbHOCTH,

oOHapyxkuBaTh U (HOPMYIHPOBATh YUEOHYIO MPOOJIEeMYy, ONMPEACISITh 1eIb Y4eOHOM
JESATEITBHOCTH;

CaMOCTOSITEIILHO WJIM C TIOMOIIBIO YUUTENS TUTAHHUPOBATh MYTH JOCTHKCHUS IICJICH B
Gu3HUECKHX OKCIIEPUMEHTaX, B TOM 4YHCJC aJlbTepPHATUBHBIC, OCO3HAHHO BBIOUPATH
Hanbosee 3 (HEKTUBHBIC CIIOCOOBI PEIICHHS YUeOHBIX M TI03HABATEIHHBIX 3a]1a4;

COOTHOCHTh CBOM TIPAKTUYECKHWE JEHUCTBUSA C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBIISITh KOHTPOJb CBOEH [EATEIbHOCTH B TpOIECCe JOCTHKEHHUS pe3ylbTara,
OTpeeNsITh CHOCOOBl JCHCTBUI B paMKax MPEIOKEHHBIX YCIOBUM W TpeOOBaHUH,
KOPPEKTHUPOBATH CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyaIUEH;

NPAaBIWJIBHOCTh BBIMOJTHEHUS! SKCIEPUMEHTANbHON y4eOHOM 3amauu, COOCTBEHHBIC
BO3MOKHOCTHU €€ PEIICHHUS;

BJIQJICHHE OCHOBAaMU CaMOKOHTPOJS, CaMOOIICHKH, TMPHUHATHS PEIICHUH W
OCYIIIECTBJICHHS] OCO3HAHHOTO BHIOOpA B yueOHOM U MMO3HABATEILHOM €SI TEIbHOCTH;

JaBaTh aJICKBATHYIO OLICHKY CUTyallUH U MpeJJiaraTh IIaH €€ U3MEHEHUS; IPEBUIETh
TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPU PEHICHUU y4eOHOM

3a/1a4H;
0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

HNPEAMETHBIE PE3YJIBTATBI

TpeOoBaHusl K MpeAMETHBIM pe3yJibTaTaM OCBOCHHSI Y4eOHOr0 mpeaMera
«PDu3uka», pacnpeaejeHHbIe M0 rogaM o0y4yeHust

PesynpraTtel 1O TOmaM (OPMYTUPYIOTCS 1O TMPUHIUIY J0OABICHHUS HOBBIX
pe3yabTaTOB OT TojJa K roay (pe3yibTaThl OYEPENHOr0 roja MO YMOJYaHUIO BKIIOYAIOT
pe3yAbTAThI MPEABIIYIINX JIET).

TRKIIACC



[IpenmeTHble  pe3yapTaThl  Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTPa)KaThb

c(OpPMHPOBAHHOCTh Y O0YYAIOIINXCA YMEHUMA:

OPUEHTHUPOBATHCS B TIOHATUAX U ONEPUPOBATh UMU Ha 0a30BOM ypOBHE: (PU3UUYECKHE
U XUMHYECKUE SBIICHUS; HAONIONEHUE, HSKCIIEPUMEHT, MOJEINb, TUIIOTe3a; €IMHUIIBI
¢u3nYecKnX BEIMYMH; aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS BemiecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE); MEXaHUYECKOEe JBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPAeKTOPHs, paBHOAECHCTBYIOIIAs cui, AedopMmauusa (ympyras,
IUTacTUYECKasi), HEBECOMOCTb, COOOIIAIOIINECs COCYIbI, C OTIOPON HA TUJAKTUYCCKHI
MaTepua

paznmuath  sBieHUS (nuddy3us; TemaoBoe ABMKCHHWE YACTHI[  BEIIECTBA;
paBHOMEpHOE JBUKCHHE; HEPABHOMEPHOE IBMKCHHE; MHEPIIHSI; B3aUMOICHCTBHUE TET;
pasHogecue mMeEPObIX mell C 3aKpeniéHHOU OCblo epaujeHus; Tiepefava JlaBlIeHUs
TBEPIBIMH TENIaMH, XUAKOCTIMU M Ta3aMu;, aTMoc(epHoe TaBiICHHE; MIaBaHUE Tell;
IpeBpalleHNs MEXaHUIEeCKON SHEPTUH) TI0 OMMCAHUIO WX XapaKTePHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (HU3UYECKoe SIBICHHE, II0CIe
NPeIBAPUTEIHLHOTO 00CYXKICHHUS C TIEAaroroMm;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKHUX SBICHUHA B OKPYXKAIOIIEM MUpE,
B TOM YHWCJe (PU3NYECKUE SBICHUS B MPUPOC: MPUMEPHI IBUKCHUS C Pa3TUIHBIMU
CKOPOCTSIMH B KHBOW M HEKUBOW MPHUPOJE; ACHCTBHE CHUIIBI TPCHHSI B MPHPOJIE U
TEXHHUKE; BIUSAHUE aTMOC(HEpPHOr0 IaBJCHUS Ha >KMBOW OpPraHU3M; IUIABaHUE PHIO;
phIYark B TeJie YelloBeKa; PHU STOM MEPEBOIUTH MPAKTHUUECKYIO 3aJa4y B y4eOHYIO,
BBIJIENISATh CYIIECTBEHHBIE CBOWMCTBA/MPHU3HAKK (DU3UUYECKUX SBICHUM C TMOMOIIBIO
neaarora;

ONKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (U3MYECKUE SBICHUSA, HCIOIb3YS
dusznueckre BeIMUMHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMsI, ITyTh, CKOPOCTH,
CPEIHSsI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC Teja, CHJIa TPEHHUS, TaBIICHUE
(TBEpOrOo Tema, JKUIAKOCTH, Tas3a), BHITAJKHUBAIONIAS CUJAa, MEXaHUYeckas pabora,
MOIIIHOCTh, IIJICYO CHJIbI, MOMEHT CHJIbI, KOI()(UIIMEHT TMOJIe3HOTr0 JACHCTBUS
MEXaHU3MOB, KWHETUYECKas U MOTEHIIMATbHAS DHEPTHUS) C

OTIOPOW HAa CXEMY; MPHU ONUCAHUM PACKPHIBATh (U3HUECKHN CMBICT MCTHOIB3YEMBIX
BEITMYMH, UX 0003HAYCHUS U €IUHUIIBI (DU3NUECKUX BEIUYUH, HAXOOUMb HopMYibl,
cesazvleaowue OAHHYI0 QUUYECKVIO BEeUYUHY C OpYeUMU BETUHUHAMU, CHPOUMDb
epaurku  U3VUEHHBIX  3a8ucumocmeu  uauuecKux eeiuyuH C OMOPOM  Ha
TATAKTUYECKUN MaTepurall,

XapaKTepru30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHHUS W TPOIECCHI, HCIOIB3Ys
MpaBUiia CI0XKEHUS CUJl (BJOJIb OJTHOM MpsIMOW), 3axkon I yka, 3axon llackans, 3akoH
Apxumeoa, npasuno pasHosecus puvluaza (610Ka), «3070moe NPAaguiIO» MEXAHUKU,
3aKOH COXPAaHCGHHUS MEXaHWYECKOW OJHEPruu; TMPH DTOM JaBaTh CJIOBECHYIO
(bOpMYIHPOBKY 3aKOHA U 3ANUCHIBAMb €20 MamemMamuieckoe 6vblpadiceHue noo
PYKOBOOCMBOM nedazoza ¢ 00cydcoenuem niana pabomol;

OOBSACHATH (HU3UYECKUE SIBIICHUS, TPOIECCHI W CBOMCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTYyallMii MPaKTHKO-OPUECHTUPOBAHHOTO XapakKTepa: TMpH TMOMOIIH
Mejlarora BBISBIIATh MPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE W3 1—2



JIOTUYECKUX LIAroB C ONMOpPOM Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX SBIICHHH,
(pu3HYECKHX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTe THIIOBBIE pACUETHBIE 3aJadyd B lJIelWCTBME € ONOpPOM HA AJITOPUTM,
MpEeBAPUTEILHO Pa300paHHBIH COBMECTHO C IME€JAaroroM, HCMONb3ys 3aKOHBI H
(GopMyIbl, CBs3bIBalOIIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHallU3a YCIOBUSA
3a/layd  3aliChiBaThb KPaTKOE YCJIOBHE, IOJICTABIATh (PU3UYECKUE BEIMYMHBI B
(GopMyIbl U IPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIE JaHHbIE, HEOOXOJUMBIE IJIs
pelieHus 3a7a4, OLEHUBATh PEATUCTUYHOCTD MOJYyUYeHHON (PU3NYECKON BEIMYHHBI;
pacno3HaBaTh NPOOJEMBbI, KOTOpPbIE MOKHO PpEUIUTh MNpPHU MOMOIIU (UHUECKUX
METOJIOB TOCJI€ MPEIBAPUTEIBHOTO OOCYXKJEHUS C TMEeNaroromM; IMpd MOMOIIU
negarora B OIMCAHUM MCCIIEOBAHUs BBIACIATH IIPOBEPAEMOE IIPEAIIOI0KEHUE
(runote3y), ¢ OMOPON Ha AUJAKTUUYECKUN MaTepHasl pa3indaTrbh U UHTEPIPETUPOBATH
NOJIYYEHHBIN pe3yNbTaT, HAXOAUTh MOCJEe OOCYXKIAEHUS C MeJAaroroM OmUOKH B X0OJ€
OIIBITA, JEJaTh BBIBOJBI I10 €0 PE3yJIbTaTaM;

YMETh HaXOAUTh C UCIOJIb30BAaHUEM HUDPPOBBIX 00pa30BaATENbHBIX PECYPCOB OMBITHI
no HaOMIOJAEHUI0 (PU3MYECKUX SBICHUW WM  (PU3MYECKHX CBOMCTB  Te:
dopMynupoBaTh MpPOBEpPsSEMbIE  NPEIATNONOKEHUsI, CcoOUpaTh  YCTAHOBKY W3
NPEJIJIOKEHHOTO 000pYJIOBaHUSI C OMOPOM HAa CXeMy, 3alKiChiBaTh XOJ OMNBITa U
(dbopMynHpOBaTH BEIBOBI MO/l PYKOBOJICTBOM I1€/1arora;

BBITIOJIHATD MPSMbIE U3MEPEHUS! PACCTOSHUS, BPEMEHHU, MAcChl Tesa, 00bEMa, CHIIbI U
TEMIIEpaTyphl C UCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB C OMOPOM Ha
QJITOPUTM; 3allUChIBaTh IOKa3aHUS NPUOOPOB C Y4YETOM 3aJaHHON aOCONIIOTHOM
IIOTPELIHOCTH U3MEPEHUN;

IPOBOJIUTH COBMECTHO C IEJaroroM HCCiIeI0BaHUE 3aBUCHUMOCTH OJHOM (pU3NUYECKO
BEJIMYMHBI OT JPYrOf C UCHOJIb30BAHUEM IPSAMBIX W3MEPEHHU (3aBUCHMOCTH IyTH
PAaBHOMEPHO JBWXKYILETOCA Tela OT BPEMEHM [BWXKCHHUSA TeEJa; CUlbl MpPEHUs
CKOTbIICEHUsT Oom Geca meaa, Kaiecmea ob6pabomKku nosepxmocmeu men U
He3a8UCUMOCTNU CUTbL MPEHU OM NI0OWA0U CONPUKOCHOBGEHUS ML, CUbL YRPY20CMU
OMm YONUHEHUS NPYIHCUHDL,

8LIMANKUBAIOWEL CUTbL OM 00BEMA NOZPYICEHHOU Hacmu mena u om HIOMHOCMU
HCUOKOCMU, €€ He3aBUCUMOCMU Om NJIOMHOCMU meid, Om 2aAyOuHsl, Ha KOMOpYio
NO2PYAHCEHO MeNlo; YCI08Ull NIAGAHUS Meil, VCI08Ull PABHO8eCUs pbliaza U OJI0KO0B);
MOJT pyKOBOJICTBOM TIE[arora y4acTBOBaTh B IJTAHUPOBAHUH y4eOHOTO MCCIIETOBaHMS,
coOupaTh YCTAaHOBKY M BBINOJHATH H3MEPEHHUs, CIEAyd MPEeAJIOKECHHOMY IUIaHY,
dbuKCcHpOBaTH Pe3yJIbTAThl MOJTYYEHHON 3aBUCHUMOCTH (DU3MYECKUX BEIWYUH B BUJIC
MPEITOKEHHBIX TaOIUI] U Tpa(HUKOB, /IeJaTh BBIBOBI IO PE3YJIBTaTaM HCCIIEOBAHMS;
COOTHOCHTH KOCBEHHBIC H3MEpPEHUS (U3UYECKUX BEIMYWH (TUIOTHOCTH BEIIECTBA
KUJKOCTH M TBEPAOrO TEja; CHUJIa TPEHHUS CKOJIbKEHUS; JaBJICHHE BO3AYyXa;
BBITAJIKUBAIOIIAS CHJIA, JEUCTBYIOIIAs Ha MOTPYKEHHOE B JKUJIKOCTh TEJNO;
KO3(DPUIIMEHT MOJE3HOr0 JNEUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEAJIOKEHHON
WHCTPYKIIMH; TIPU BBIMOJHEHUH U3MEPEHUHN MMOJ PYKOBOJCTBOM Ie€larora coOuparhb
AKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAUCHUE UCKOMOM BEJTMYUHBI;



e CoONMOaTh MpaBWia TEXHUKH O€30mMacHOCTH npu paldoTe ¢ J1abopaTOPHBIM
000pyAOBaHUEM MOCIIE MPEABAPUTEIBLHOIO 00CYKICHHUS C I1E€1aroroMm;

® CONOCTaBJISATh NPHUHIMUIBI JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, pblyar, MOJIBHKHBIN U
HETOBIKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTh C OMOPOM HA JUJAKTUYECKUM MaTepHa,

® XapakTepu30BaTh MPUHIUIBI JEHCTBUSI H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB TOCE MPEABAPUTEILHOIO OOCYXIAEHUS C NEeAaroroM ¢ ONOpod Ha MX
onucanus (B TOM YHUCJE: MOAIIUIHUKHN, YCTPOMCTBO BOJOMNPOBOAA, THIPABINYECKUI
IIpecc, MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCMOIb3Ysl 3HAHUS O
CBOMCTBax (U3MYECKUX SBICHUH U HeoOXoauMble (U3MYECKHME 3aKOHbI U
3aKOHOMEPHOCTH;

® [PUBOJUTH MNpPUMEpPhl / HAXOAUTh HH(POpPMALMIO O TMpUMEpax MNPAKTHYECKOrO
UCIOJIb30BaHUs (U3MYECKUX 3HAHUUW B TOBCEIHEBHOM JKU3HU Uil oOecredeHus
Oe3omacHOCTH Tpu oOOpalieHMH ¢ OpudopaMud U TEXHUUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUS 370pOBbS M COOJIIOJIEHUS HOPM DKOJIOTMYECKOTO TMOBEJCHUS B
OKpYyXarollen cpee;

® OCYIIECTBISTH C IMOMOINBIO Megarora OTOOP HMCTOYHMKOB HMHGOpMAIMM B CETH
NHTepHeT B COOTBETCTBMU C 3a/JlaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMCIOIINXCSI 3HAHUW M TYTEM CPaBHEHHUS PaA3JIMYHBIX HCTOYHUKOB BBIICISTH
uHbOpMaIIMIO, KOTOpas  fABIAETCS  NPOTHBOPEYMBOM  WJIM  MOXET  OBITh
HEJOCTOBEPHOI;

® KCIIOJIb30BATh MIPH BBHIMOJTHEHUU YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISAPHYIO JUTEPATYPY
(Gu3MUecKOro cojep>KaHus, CIpPaBOYHbIE MaTepuasbl, pecypcbl cetd HWHTEpHeT;
BJIa/IeTh NMpUEMaMHU KOHCIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus HHPOPMALUU U3
OJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

® (CO037aBaTh IOJ PYKOBOJICTBOM Iie/larora ¢ OOCY>KJIEHHEM IUlaHa pabOThl KpaTKue
NUCHbMEHHBIE M YCTHBIE COOOINEHHS HAa OCHOBE 2—3 HMCTOYHHKOB HH(MOpMaIuu
(bH3UIECKOro CoIepKaHusl, B TOM YHCJIE ITyOJIUYHO JejaTh KpaTKHe COOOIICHMS

0 pe3yJbTaraXx IPOCKTOB WM YYCOHBIX HCCICIOBAHMK; NP 3TOM TI'PaMOTHO
MCIIOJIb30BaTh W3YYCHHBIH TMOHATUMHBINA ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIIJICHUE MPE3CHTALUECH;

® [IpU BBINOJHEHUH YYCOHBIX MPOCKTOB M MCCIICAOBAHUM IO/ PYKOBOJICTBOM II€Iarora
pacrpenensaTh 00sS3aHHOCTH B TPYIIIIE B COOTBETCTBUU C ITOCTABICHHBIMM 3aJ1a4aMH,
CIICIUTHh 3a BBINOJHCHUEM IIJIaHA JCHCTBHMH, aJleKBaTHO OIICHUBATH COOCTBEHHBIM
BKJIaJl B JICSATEIBbHOCTh TPYIIIbI; BHICTPAUBATH KOMMYHHUKATUBHOE B3aWMOJICHCTBHE,
YUYUTHIBASI MHEHHE OKPYKAIOIIUX.

8KJIACC
[IpeamerHble  pe3ynbTaThl  Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTPaXKaTh
c(hOpMUPOBAHHOCTh Y OOYHAIOIIUXCA YMEHUM:
® OpHUEHTUPOBATHCS B MOHATHUSIX W ONEPUPOBATH MMHU Ha 0A30BOM ypOBHE: Macca M
pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKEHHUE aTOMOB UM MOJIEKYJ, arperaTHble COCTOSHUS
BEILIECTBA, KPUCTAJUIMYECKHUE U aMOp(HBIE TeJla, HACHIIEHHBIN U HEHACKIIICHHBIN nap,



BIIQXXHOCTh BO3/yXa; TeMIepaTypa, BHYTPECHHSISI DSHEpPrus, TEIUIOBOM JBUTATENb;
AJIEMEHTAPHBIN  DJIEKTPUYECKUM 3apsij, DSJIEKTPUUECKOE TI0Jie, MPOBOJAHUKU U
TUAIEKTPUKH, TTOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;

pas3nuuath SBJICHHS MOCIE MPEABAPUTEIHHOTO OOCYXKACHUS C MeAarorom (TEIMIOoBOE
pacuigpeHue/ckarue, — TEIUIonepenada, TEIUIOBOE  paBHOBECHE, CMayuBaHMUE,
KalWUISPHBIE SIBJICHUS, HCHApeHue, KOHJCHCAIUs, IUIABJICHUE, KPUCTAIM3aIUs
(oTBepaeBaHuUe), KUTICHUE, Terionepeaadya  (TEMIOMPOBOIHOCTb,
KOHBEKIIMS, W3JIyUYEHHE); DJEKTpU3allUs TeJ, B3aUMOJCHCTBUE 3apsJiOB, JCHCTBUS
AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBUE MarduToB,
JeiicTBHE MarHUTHOTO MoJisi Ha TPOBOJHUK C TOKOM, JJICKTPOMAarHUTHas
WHIYKIUS) 1O OMNUCAHUI0 HX XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (U3UUECKOE SBJICHUE;

pacrio3HaBaTh C TOMOIIIBIO MeIarora MposiBICHUE U3YYSHHBIX (PU3MYECKUX SBICHUM B
OKpY’KaroIeM MHUpPE, B TOM 4uciie (U3NYECKUE SIBJICHUS B MPHUPOJIC: TOBEPXHOCTHOE
HATSDKEHUE M KaMWUIAPHBIC SBICHUS B IMPUPOJIC, KPUCTAIUIBI B MPUPOE, U3ITYUEHUE
Conniia, 3amep3anue BoJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs,
CHera; JJICKTPUYECKHUE SIBIICHUsI B aTMoc(epe, DJICKTPUUECTBO >KUBBIX OPraHU3MOB,;
MarHuTHOE IoJje 3eMJid, APEd IMOI0COB, POJb MArHUTHOTO TOJS JJISI KU3HU Ha
3emiie, MOJSPHOE CUSHUE; MPU ATOM MEPEBOJIUTH NMPAKTUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICJISITH CYIIIECTBEHHBIC CBOMCTBA/MIPU3HAKU (DU3NUECKUX SIBJICHUN;

OMHCHIBAThH IO/ PYKOBOJICTBOM Iejarora ¢ o0CyXJIeHUEM IJlaHa paboThl N3yUeHHBIC
cBOoMicTBa Ten M (U3WYECKHE SBJICHUS, UCIONB3YyS (PU3HUECKHE BEIMYHHBI
(TemmnepaTypa, BHYTPECHHSSI SHEPTHS, KOJTMYECTBO TEIUIOTHI, yIeIbHAs TETUIOEMKOCTh
BEI[ECTBA, YyJACNbHAs TEIUIOTa IUTaBJIEHUS, YACIbHAs TEIUIoTa MapooOpa3oBaHUs,
ylelibHas TeIIoTa CropaHus TOTUIHMBA,

KO3 PUITMCHT TOJIE3HOTO JCHCTBHS TETUIOBOW MAIIMHBI, OTHOCHTEIbHAS BIAKHOCTH
BO3/1yXa, OICKTPHUSCKUW 3apsAll, CHiIa TOKa, DJJCKTPUUYECKOEe HaNpsOKEHUE,
COIIPOTUBJICHWE TMPOBOJHMKA, YIEIbHOE CONPOTUBJICHHE BellecTBa, paboTa U
MOIITHOCTH AJIEKTPUIECKOTO TOKA); TIPU OTMMCAHHUH IPABUIILHO TPAKTOBATH C MTOMOIIIBIO
nejarora (U3MYECKHA CMBICT HMCTOIB3YEMbIX BEIWYUH, O003HAYCHUS W €IMHMIIBI
(¢u3nUecKnX BEIWYWH, HAXOIUTHb (POPMYJIBI, CBS3BIBAIONIME NTaHHYIO (PU3MUECKYIO
BEIIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCUMOCTEH
(bU3UIECKUX BEITUYNH;

OTIpPEIENSITh TOCTE MPEABAPUTEIHLHOTO OOCYXACHHS C TMEJaroroM CBOWMCTBa Tel,
du3nueckue SBICHHS W MPOIECCHI, UCTIONB3YsS OCHOBHBIC MOJIOKEHUS MOJICKYIISIPHO-
KHHETUYECKOW TEOPUHM CTPOCHHS BEIIECTBA, MPUHIIUI CYMEPIIO3UINHA ToJeH (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsiga, 3akoH Oma I ydacTka eIy,
3axonu /icoynsa—Jlenya, 3aK0OH COXpaHEHUS SHEPTHUH;, TIPH ATOM HAXOJUThH CIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €r0 MaTEeMaTHYECKOE BhIpAXKEHUE C OMOpOi Ha 1U(pOBbIC
00pa3zoBaTeIbHbIE PECYPCHI;

COOTHOCHTH TOJI KOHTPOJIEM Tiearora (Pu3MdecKue MpoIecchl U CBOMCTBA TEI, B TOM
qucliec W B KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, IpH
MTOMOIIY TIEIaroTa BBISIBISITH TPUYUHHO-CIICACTBEHHBIC CBSI3HM, CTPOUTH OOBSICHECHUE



3 1-2 joruyeckux MmaroB ¢ ONOpoll Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBMUECKHUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTe THIIOBBIE PACUYETHBIE 3alaud B 1—2 NEUCTBHA C ONOPOM Ha AITOPUTM,
MpEeIBAPUTEILHO Pa300paHHBIA COBMECTHO C IE€JAaroroM, HCMONb3ys 3aKOHBI H
dbopmynbl, cBs3biBaronMe (U3MYECKUE BEJIWYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS
3a/1a4M 3alKUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX ISl PELICHUS
3a/layu, BbIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ PElICHHUs, IPOBOIUTH
pacy€Thl U CpaBHUBATH MOJIYYEHHOE 3HAUEHUE (PU3NYECKON BETMUYMHBI C U3BECTHBIMU
JNAHHBIMU;

UMETh TMpEJACTaBICHHE O MpolJeMax, KOTOpPble MOKHO PpEIIUTh MpPU MOMOIIH
(¢u3MUecKUX METOJOB TOCNe TMPEeABAPUTEIBLHOTO OOCYXKIEHUS C TMEeJarorom;
UCIIONIB3YSl OIMCAHME MCCIEAOBAHUSA, BBIIEIATh NPOBEPIEMOE MPEATIONIOKEHNUE,
OLICHUBATh MPABUIIBHOCTD MOPSAJAKA MPOBEACHUS UCCIIEIOBAHMS, AENaTh BEIBOBI;
yYMETh HaXOAUTh C UCIOJIb30BAaHUEM LU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB OMBITHI
1o HaOOIeHNUIO (PU3UYECKUX SIBICHUN MU (PU3NYECKUX CBOUCTB Tell (KamuJUIsIpHbIE
SBJICHUS, 3aBUCUMOCTh JaBJICHHUS BO3AyXa OT €ro o0bEéMa, TeMIlepaTyphl; CKOPOCTU
npoiecca OCTBIBaHUS/HArpEBAHUS npu U3IIyYEHUN OT 1BETa
U3Ty4YalolIel/TOTJIONIAoNIel  MOBEPXHOCTH; CKOPOCTh  MCHApEHUs BOJBI  OT
TEMIIEPATYPbl JKUAKOCTH U IUIOMAAM €€ TOBEPXHOCTH; JIJIEKTPU3alUMs Tel U
B3aUMOJCHCTBUE JIEKTPUUYECKUX 3apAN0B; B3aUMOJEHUCTBUE IOCTOSTHHBIX MATrHUTOB,
BU3YyaJIM3alls MATHUTHBIX I1OJIEH ITOCTOSIHHBIX MAarHUTOB; JE€UCTBUS MArHUTHOTO 10T
Ha IMPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMATHWUTA, CBOWCTBA DJIEKTPOIBUrATEIS
IOCTOSIHHOTO TOKa): (pOPMYJIMPOBAThH NIPOBEPSEMBIE

IIPEATIONOKEHHUS, COOMPATh YCTAaHOBKY M3 IMPEI0KEHHOTO 000pY0BAaHUS C OTIOPOM
Ha CXEMY; OMHCHIBATh XOJ OINbITa M (POPMYIHPOBATH BBIBOJBI TOJ PYKOBOICTBOM
nejarora;

UMETh NPEACTABJICHUS O H3MEPEHUU TEeMIIepaTypbl, OTHOCUTEIBHOM BJIAXXHOCTH
BO3/lyXa, CHJIBI TOKa, HAIPSPKEHUS C HCIOJIB30BAaHHUEM aHAJIOTOBBIX IPHOOPOB U
JTATYMKOB (PU3MYECKUX BEJIWYWH, MPU TOMOIIM IIeJlarora CpaBHUBATh PE3yJbTAThl
M3MEPEHUH ¢ y4éTOM 3aJJaHHON a0COIOTHOMN MOTPEITHOCTH;

IIPOBOJINTH COBMECTHO C IIE€JIarOrOM HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKOM
BEJIMYMHBI OT JPYroil C HCIOJb30BAaHUEM TMPSIMBIX HW3MEpPEHUN (3aBUCUMOCTH
COINPOTHUBIICHUS NPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAA MOIEPEYHOTO CEYCHUS U
YIEIbHOTO COMPOTHUBIICHUSI BEIIECTBAa MPOBOJHHUKA; CHJIBI TOKA, HAYIIETO0 4Yepe3
MPOBOJHUK, OT HAIPSHKEHHUS Ha MPOBOJHUKE; MCCIECAOBAHUE MOCIEI0BATEIBHOTO U
MapajjieJbHOrO COSAUHEHUN MPOBOAHUKOB): IJIAHUPOBATH MCCJEOBaHUE, COOMpPATh
YCTAaHOBKY W BBIINOJHATh M3MEPEHUS TMOJ PYKOBOJICTBOM MEaarora, Cleays
MIPEIOKEHHOMY TIJIaHy, (PUKCHPOBATH PE3yIIbTaThl TOJYYSHHON 3aBHCUMOCTH B BHJIC
TabmuI, W TpaduKOB, JACNaTh BBIBOABI IO pe3yJbTaTaM HCCIACAOBAHUS TOCIE
00CYXXJICHUSIC TIeJIarorom;

COOTHOCUTHh KOCBEHHBIC M3MEpPEeHUS (U3NUYECKUX BEIWYMH (ylelbHas TEIIOEMKOCTh
BEIIIECTBA, COMMPOTUBIICHUE MPOBOAHNKA, pabd0Ta U MOIITHOCTh AJIEKTPUUECKOTO TOKA):



C TOMOIIBI0 TEAarora IUIAHUPOBaTh H3MEPEHHs, COOUpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEysl PEII0KEHHON NHCTPYKIIMH, U BBIYUCIISITh 3HAUYCHUE BEIUYNHBI;
coOnoaTh TMpaBuUja TEXHUKU Oe€30macHOCTH Mnpu paboTre ¢ JadOpPaTOPHBIM
000pyAOBaHUEM MOCIIE MPEABAPUTEIBLHOTO 00CYKICHHUS C I1E€1aroroMm;

COIMOCTABJIATh C MOMOIIbIO MEeAarora NPUHUIUIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM Ha uX onucaHuss (B TOM YHCIE: CUCTEMA
OTOIUICHMS JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEpMETP, BOIbTMETP, CUETUUK
ANEKTPUUECKOW DSHEPruM, DIIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTelIbHbIE
ANEKTPONPUOOPHI  (NIPUMEPHI), DIEKTPUUECKUE NPEAOXPAHUTENH; DJICKTPOMATHHUT,
ANIEKTPOJBUTATENIb MOCTOSHHOIO TOKa), HCIOJIb3ysd METOJAMYECKHE MaTepHalibl O
CBOMCTBaxX (PU3NYECKUX SBJICHUN U HEOOXOAUMBIE PU3NYECKHUE 3aKOHOMEPHOCTH;
pacno3HaBaTh IOCJE€ MPEIBAPUTEIBHOTO OOCYXKJEHHUS C TMENaroroM MpocThle
TEXHUYECKUE YCTPOWCTBA M M3MEPUTENIbHbIE MPUOOPHI MO CXEMaM M CXEMAaTHYHBIM
pUCYHKaM (KHUJKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb
BHYTPEHHETO CrOpaHusl, DJIEKTPOCKOI, PEOCTAT); COCTABISATH CXEMbI JIEKTPUUYECKUX
[ened ¢ MocienoBaTebHbIM M MapajlieIbHbIM COSUHEHUEM DJIEMEHTOB, COOTHOCS
yCIIOBHBIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUECKUX IIETIeH;

OPUBOJUTH MPUMEPHI/HAXOIUTh HHPOPMALUIO O TpPUMEpax MPAKTUIECKOTO
UCTIOJIb30BaHUs (U3MYECKUX 3HAHUKW B TIOBCEIHEBHOM JKU3HU ISl OOecredeHus
0€30MacHOCTH MPHU OOPALEHUH C TPUOOpPaMHU U TEXHUYECKUMH YCTPONHCTBaMH,

COXpaHEHHUsS 3I0pOBbS M COOJIIOJIEHUS HOPM DKOJIOTMYECKOro TOBEACHUS B
OKpY’Karouien cpeae;

OCYIIECTBIISITH C TIOMOIIBIO Tearora NoucK HHGopMauu GU3NIECKOro coep KaHus
B cerd IIHTepHET, Ha OCHOBE HWMEIONIMXCS 3HAHUW U TMYTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIAENATH HWHMOpPMAIMIO, KOTOpas  SIBISETCS
IPOTUBOPECUUBOM MM MOXKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MIPH BBHITIOJIHEHUN YYEOHBIX 3aJaHU OTOOPaHHYIO TIearoroM Hay4Ho-
MOMYJSIPHYIO JIUTEPATYPY (DU3UYECKOTO COAEp aHUS, CIPABOYHBIE MaTEpHUAIbI,
pecypcel cetm HMHTepHeT; BiaaeTe IpuE€MaMHM KOHCIIEKTHUPOBAHUSA  TEKCTAa,
npeoOpa3zoBanusi WHOOPMAIIUU U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTYIO C OMOPOM Ha
AJTOPUTM Y YyTOUHSIOIIME BONPOCHI I1€1arora;

co3/aBaTh MO/ PYKOBOJICTBOM Ie/larora ¢ 0OCyK/IEHUEM TuIaHa paOoThl MUChbMEHHBIC
U KpaTKue yCTHBIE COOOIIeHus, 0000mas nHGOopMaIiio U3 HECKOJIbKIUX UCTOYHUKOB
¢u3nueckoro cojiep)KaHus, B TOM 4YHCIE MyOJIMYHO TMPEACTABIATH PE3yIbTaThI
MMPOEKTHOM WM  HUCCIEIOBATENbCKOM  JEATENBHOCTH; IIPU OTOM  TI'PaMOTHO
WCIIOJIb30BaTh M3YYECHHBIM MOHATUMHBIA amnmapat Kypca (U3UKH, COMPOBOXKIATH
BBICTYILICHUE MPE3CHTAIUEN;

P BBHITIOJTHEHUN YYEOHBIX TIPOEKTOB M MCCIIENOBAHUN (PU3NUYECKHUX MPOIIECCOB MO/
PYKOBOJCTBOM II€Jlarora pacrpeaeisTh 00sS3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJlayaMM, CJEIWTh 34 BBHINOJHEHUWEM IUIaHA JEUCTBUH U
KOPPEKTUPOBAThH €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B ACSATEIbHOCTH
IPYIIbl; BBICTPAUBATh KOMMYHHKATHBHOE B3aUMOJCHCTBUE, MPOSBIISS T'OTOBHOCTH
paspeiiatb KOHQIUKTHIL.



IKJIACC
[IpenmeTHble  pe3ynapTaThl  Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTPa)KaThb
c(OpPMHPOBAHHOCTh Y O0YUAIOIINXCA YMEHUMA:
® OpPHUEHTHUPOBATHCSA B MOHATHUSIX M ONEPUPOBATH MMU Ha 0A30BOM YPOBHE: CHUCTEMA
OTcu€ra, MarepuajbHas TOYKA, TPAEKTOPHUSA, OTHOCHUTEIBHOCTh MEXAHUYECKOIO
IBWKEHUS, AepopManus (yrnpyras, MJIacTUYeCKas), TPEHUE, YeHmpoCmpeMumenbHoe
YCKOpeHue, HEBECOMOCTh U TEPEerpy3Ku; LEHTP TKECTU; aOCONMIOTHO TBEPAOE TEO,
LEHTP TSKECTH TBEPAOrO TENa, PABHOBECUE;  MEXAHUYECKHE Kosie0aHus u
BOJIHBI, 3BYK, UH(Pa3BYK U YJIbTPA3BYK; JEKTPOMArHUTHBIE BOJIHBI, ILIKaya
ANIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CHEKmpbl
ucnyckanus u noenowjeHus; anbda-, 0eTta- U ramMma-u3IydeHus, U30TOMbI, sAepHas
DHEPIeTHKA;
® COOTHOCUTH SIBJICHUS IIOCJIE€ TMPEABAPUTEIILHOIO OOCYXKIEHUS C TeAaroroMm
(paBHOMEpHOE W HEpPABHOMEpPHOE MPSIMOJMHEHHOE [BH)KEHHE, PaBHOYCKOPEHHOE
OpsIMOJIMHENHOE JIB)KEHHE, CBOOOJHOE MajJieHUE Tell, pABHOMEPHOE JBIXKCHHE I10
OKPYXHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE JABUKEHHUE, KoyeOaTeapHOoe
IBUMKEHUE (3aTyXamwllMe ¢ BBIHYXKICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE
IBUKEHHE, OTPAKEHHE 3BYKa, MPSMOJUMHEWHOE pacCIpOCTPAHEHHUE, OTPAKECHHE U
IIPEJIOMIICHHE CBETA, ITOJIHOE

BHYTPEHHEE OTPAKEHHUE CBETA, Pa3lIoKeHHE OeJoro CBeTa B CHEKTP U CIIOKEHUE
CHEKTPAJIbHBIX IIBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs PaJUOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEWYATOTO CHEKTpa M3IYyYEHHUs) MO OMHUCAHUIO UX XapaKTEPHBIX
CBOICTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;

® pacrno3HaBaTh C MOMOIIBIO MEArora MPosiBJICHNE U3YYCHHBIX (PU3MUYECKUX SIBJICHUHN B
OKpyXaroieM Mupe (B TOM uuciie (U3MYECKUE SBICHUS B MPHUPOJE: MPUIUBHI U
OTNUBBI, JABWKEeHHE TutaHeT COJHEYHOW CHUCTEMBbI, PEAaKTUBHOE [IBUIKEHHUE >KHBBIX
OpraHU3MOB, BOCIIPUSATHE 3BYKOB J>KMBOTHBIMH, 3€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, I[yHaMH, 9XO, I[BE€Ta TeJl, ONTHYECKUE SIBIICHUS B MPUPOJIE, OMOIOTUYECKOE
JIEHUCTBUE  BHAMMOTO,  YJIbTPa(HUOIETOBOTO UM  PEHTTCHOBCKOTO  H3IIY4YCHHI;
€CTECTBEHHBIN PaIMOAKTUBHBIN ()OH, KOCMUYECKUE JIYYH, PaIMOAKTUBHOE M3ITyUCHUE
MPUPOAHBIX MHUHEPANIOB; JCHCTBUE pPAaTUOAKTUBHBIX W3JIyYeHUUW HA OpTaHU3M
4elioBeKa), MpU 3TOM TM0J] PYKOBOJICTBOM TeJarora MEpeBOJUTH MPAKTHYECKYIO
3ajjayy B Y4YeOHYI0, BBIJICTSITH CYIIECTBEHHBIC CBOWCTBA/MPHU3HAKA (PU3NUECKUX
SIBJICHUM;

® ONHUCHIBATh MO PYKOBOACTBOM Iie/larora ¢ 0OCYK/IEHUEM IjIaHa padOThl N3YYCHHBIC
CBOMCTBA TeN W (DU3UYECKUE SIBICHHSI, UCTIONB3Ysl (PH3NUYecCKre BETUYUHBI (CPETHAS U
MTHOBEHHas CKOPOCTh TeJa TMpU HEPABHOMEPHOM JIBIDKCHHUH, YCKOpPEHUE,
MepeMeNIeHne, IMyTh, YIJIOBAas CKOPOCTh, CHJIa TPEHHS, CHJa YNPYrOCTH, CHJIA
TSDKECTH, YCKOPEHHE CBOOOHOTO TMAICHMsI, BEC TEJIA, UMITYJIbC TeJa, UMITYJIbC CHJIBI,
MEXaHW4ecKasi paboTa W MOIIHOCTh, MOTCHIIMATbHAS SHEPTHs Teja, MOJAHITOTO Ha
MOBEPXHOCTBHIO 3€MJIM, MOTCHIIMAIBHASI YHEPTHsl CXKATON TPYKUHBI, KHHETUYECKAS
DHEPTUs, TOJHAS MEXaHW4YeCKas SHEPTHs, MEepPUoJl M dYacToTa KoyieOaHWii, JIWHA



BOJIHBL, TPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, II0KA3aTEIb MPEIOMIICHUS
Cpelibl); IPH OMHCAHUM C MOMOIUBI0 YUYUTENS MPABUIBHO TPAaKTOBATH (PU3HMUECKUUN
CMBICJII UCTIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U €IUHULBI (PU3NUECKUX BEIUYMH, C
OMOpol Ha METOAMYECKUX MaTepual HaxOIUThb (OpPMyIibl, CBS3BIBAIOIIHME AAHHYIO
(u3MUECKYyl0 BEIMYMHY C JPYTUMHU BEJIWYUHAMH, CTPOUTH TpaduKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepU30BaTh MOCJE MPEABAPUTEIBLHOTO OOCYKIEHUS C MEe1aroroM CBOMCTBA Tell,
(u3nueckue SBIEHUS M MPOLECCHI, UCIOJb3Yys 3aKOH COXPAHEHHs SHEPIHH, 3aKOH
BCEMUPHOIO TATOTEHHUS, MPUHUMUII CYNEPIO3ULUUN CUII, TIPUHIUI OTHOCUTEIBHOCTHU
lNanunest, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs HUMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMIICHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJOBOrO0 W MAacCOBOTO YHCEN IpHU
AJIEPHBIX PEAKIMUAX; MMPU ITOM HAXOJIUTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0
MaTEMaTUYECKOE BhIpaKEHUE C OMOPOM Ha U(]poBbIE 0Opa3oBaTENbHBIE PECYPCHI;
COOTHOCHTb IOJI KOHTPOJIEM Mejiarora (u3nuecKe Mmpolecchl U CBOMCTBA Tell, B TOM
YHUCJIE U B KOHTEKCTE CUTyalMid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
Opy MOMOUIM Meaarora NPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH

00BbsiCHEHHE M3 2—3 JOTUYECKUX IIaroB C OMOpOM Ha 2—3 HM3yUEHHBIX CBOMCTBA
dusznueckux sBICHUHN, GU3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh TUIOBBIE pacuéTHble 3a7aud B 1—2 ACHCTBUS C OMOPOM HA alrOpUTM,
IpeBApUTEIBLHO PpPa300paHHBIA COBMECTHO C, HCIOJIb3Ys 3aKOHBI U (POPMYIIBI,
CBS3BIBAIONINE (PU3MYECKHME BEIMYMHBI: HA OCHOBE aHalu3a YCIOBUS 3aJa4d
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEAOCTAIONIME WM M30BITOUHBIE JaHHBIE,
BBIOMpATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JJISI PEIICHHUs, TIPOBOJIUTH PACUETHI U
OLICHMBATh C TIOMOIIBIO YYUTENS PEATUCTUYHOCTH TMOJYYSCHHOTO 3HAYCHHUS
(br3UIeCKON BEIMUHHBL;

UMETh TMPEACTaBICHHE O TMpobiemMax, KOTOPhIE MOKHO pPEHIUTh MPH IMOMOIIU
buznueckux - METOOB; UCTIOJIBb3YS OTHCaHKE UCCIIeI0BaHUA, nociie
NpeBApUTEIBLHOTO  OOCYKJEHHMs C  TIEAaroroM  BBIAEIATH  IPOBEpsSieMoe
NPENINONIOKEHUE, OLIEHUBATh MPABUIBHOCTh MOPSAKA MPOBEICHUS HCCICAOBAHMS,
JieN1aTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIbTAThl HAOIIOJCHHUM 1 ONBITOB;

YMETh HaXOJIUTh C MCIOJIb30BAaHUEM LM(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI
Mo HaOMIOJeHUI0 (DU3NYECKUX SIBICHUM WU (U3HUECKHUX CBONCTB TN (M3ydeHUE
BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpPaHEHUs SHEPIrUH; 3aBUCUMOCTH NEPHOJA
Koyie0aHuil NPYKUHHOTO MasiTHUKa OT MAacChl Ipy3a U XKECTKOCTU NPYXKHUHBI U
HE3aBUCUMOCTb  OT  aMIUIMTYJAbl  MajblX  KOJE€OaHWi;  IpPSIMOJIMHEHHOE
pacrnpocTpaHeHHE CBETa, pasjioKeHHEe OeJoro CBeTa B CIEKTP; M3yuyeHHE CBONCTB
M300pakeHHs B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHUs MpeIMeTa B cCOOMparonieit
JUH3E; HAOMIOEHWE  CIUIOIIHBIX W JIMHEHYaThIX  CIEKTPOB  M3JIy4EHHs):
CaMOCTOSITEJIbHO COOUpATh YCTAHOBKY M3 H30BITOYHOIO Habopa 00OpyJOBaHUSA C
OIOPOM Ha CXEMY; OIKCHIBATH XOJ1 OIBITA U €r0 PE3yJIbTaThl, (POPMYJIUPOBATH BHIBObI
I0J1 PyKOBOJICTBOM I€arora;



NPOBOJUTh TPU HEOOXOAMMOCTH CEpPHUI0 MPAMBIX W3MEPEHHI, OMpeAeNsis CpelrHee
3HAUYCHUE U3MEPSIEMOM BEIIUUUHBI ((DOKYCHOe paccmosiHue cobuparoweli UH3bL);
000CHOBHIBATh BBIOOD croco0an3MepeHus/u3MEPUTENHHOTO TPUOOPA;
NPOBOJUTH COBMECTHO C TEJAaroroM HCCIEIOBAHUE 3aBHUCHUMOCTEH (PU3NIECKUX
BEJIMYMH C WCIOJB30BaHHEM IMPSIMBIX U3MEpPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU
[P PaBHOYCKOPEHHOM JIBM)KEHHHM 0€3 HayaJbHOM CKOPOCTH; NEepHoja KojieOaHui
MaTEeMaTHYECKOTO MasiTHAKA OT JJIMHBI HUTH; 3aBUCHMOCTH YTJIa OTPaXCHHS CBETa OT
yriia MajeHus W yria OpeJoOMIICHUS OT yria MajaeHus): Mmocie OOCYKICHHS IO
PYKOBOACTBOM Telarora IJIaHHPOBaTh HCCIEIOBAaHUE, COOHMpaTh YCTaHOBKY,
(GuKCHUpOBaTH Pe3yJbTATHl MOTYYCHHON 3aBUCUMOCTU (U3MUYECKUX BEIUYHH B BUJC
TaOIUI] ¥ TpadUKOB, /IEIaTh BEIBOJBI MO PE3YyIbTaTaM HCCIICIOBAHUS;

COOTHOCUTh KOCBEHHBIE H3MEPEHHUs (U3UUECKUX BEIWYUH (CPEIHSsE CKOPOCTh H
YCKOpEHHE Tella MPH PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOIHOTO TMaeHMUS,
KECTKOCTh MPYKUHBI, KOOPPUIIUEHT TPEHUS CKOJIBKCHHS, MEXaHW4YecKas padoTa u
MOIITHOCTh, YacTOTa H TEpUOoJ KojJeOaHWH MaTEeMaTHYeCKOTO W TPYKUHHOTO
MasiTHUKOB, ONITHYECKas cuja coOuparomein

JIUH3BI, PaJMOAKTUBHBIA (OH): C TMOMOIIBI0 TeJarora IUIAHUPOBATh W3MEPEHUS,
coOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY U BBITIOJHATH HU3MEPEHUS, CIEIYsI
NPEMJIOKEHHON HMHCTPYKIMU; BBIYUCIIATh 3HAYECHWE BEIMYMHBI U aHAIU3UPOBATH
NOJIYYEHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

coOmoaTh TMpaBujia TEXHUKU Oe30macHOCTH TMpu paboTe ¢ JabOpPaTOPHBIM
000pyAOBaHUEM TOCIIE TIPEABAPUTEIHLHOTO 00CYKICHUS C ME€IaroroMm;

COTIOCTAaBJISATh C TOMOUIBIO TEJarora OCHOBHBIE MPU3HAKU HU3YUYEHHBIX (DU3MUECKUX
MoOJIeNiel: MaTepualibHas TO4YKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBIM HCTOUHUK
CBETa, JIy4, TOHKAs JIMH3a, IUNIAHETApHAsI MOJENb aTOMa, HyKJIOHHAsI MOJIETIb AaTOMHOT'O
A/1pa ¢ ONOPOM HA METOAUYECKHE MaTEPHUAIIbL;

XapaKTepu30BaTh MOCIE MPEABAPUTEIHLHOTO OOCYXKIIEHUS C TENaroroM MPUHIIMITHI
NEHUCTBHUS HW3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOHMCTB C OMOPOM Ha UX
onucaHus (B TOM YUCIE: CIUAOMETP, JATUUKHU MOJ0KEHUS, PACCTOSIHUSA U YCKOPEHUS,
pakera, O9XOJOT, OYKH, Tepuckom, (oTroammapar, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOM,  JO3UMETp,  Kamepa  BuibcoHa),  ucmomb3ys  muQpOBBIE
o0Opa3oBaTeIbHBIE PECYPCHI;

UCIIOJIb30BaTh MO/ PYKOBOACTBOM II€/larora CXE€Mbl W CXEMaTUYHbIE PUCYHKHU
M3YYCHHBIX TEXHUYECKUX YCTPOUCTB, N3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUYECKUX
MPOIIECCOB TIPH PENICHHH YYEOHO-TIPAKTUYECKUX 3a/ad; ONMTHYECKHE CXEMBI IS
MOCTPOCHUS N300paKEHUI B TNTIOCKOM 3€pKalie U COOMparoien TuH3e;

MPUBOJUTH MPUMEPHI/HAXOAUTh HWHPOPMAIMIO O TPHUMEpPaX NPAKTUIECKOTO
WCIIOJIb30BaHUST (DU3UYECKUX 3HAHWA B TOBCEAHEBHOM JKM3HU [JIs1 oOecreueHus
O0e3omacHocTH Tpu OOpareHuu ¢ TpudopaMu W TEXHHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHMsSI 3J0pOBbSi M COOJIOJICGHUSI HOPM DKOJOTHYECKOTO TMOBEACHUS B
OKPY’KAIOIIEH Cpeae;

OCYHIECTBIIATh MOJ PYKOBOJICTBOM IIe/larora MNOUCK HHQopMauu (HU3NYECKOTro
cojepkanusi B ceTd MHTepHET, caMoCTOATENbHO (GOPMYIIHPYST MOUCKOBBIN 3ampoc,



HaXOJUTh IYTU ONpPENENCHUsl TOCTOBEPHOCTU MOJIYYEHHON MH(OpMAlMU HAa OCHOBE
MMEIOIINXCS 3HAHUM U TONIOJIHUTEIIBHBIX UCTOYHUKOB;

MCII0JIb30BaTh MPH BBINOJHEHUH Y4E€OHBIX 3aJJaHUil 0TOOpaHHYIO MEJaroroM Hay4Ho-
NOMYJSIPHYIO JIUTEPATypy (PUIMYECKOTO COAEpKAHUS, CIPABOYHBIE MAaTEpHUAbI,
pecypcbl  cetu  MHTepHeT; BiuageTh NpUEMAMHM  KOHCHEKTHPOBAHMS  TEKCTa,
npeoOpa3zoBaHusi MH(GOPMAIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO C OIOPOM Ha
QITOPUTM U YTOYHSIOLIME BOIPOCHI NENArora; CoO3AaBaTh 07 PYKOBOACTBOM
negarora ¢ oOCyXJeHHWEM IUlaHa PabOThl MHUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha
OCHOBE HMH(POPMALIMM U3 HECKOJBKUX HCTOYHUKOB (DUIUUECKOTO COJAEpKaHUS,
nyOIMYHO MPEACTaBIATh  pPe3ydbTaThl MPOEKTHOM WM  MCCIEJ0BATENIbCKON
NEATEIbHOCTH; MIPU 3TOM I'PAMOTHO MCIIOJIb30BAaTh U3YYEHHBIN MOHATHIHBIN anmapar
U3y4aeMoro pasjeina (GU3MKU U COMPOBOXKAATh BHICTYIUICHUE TIPE3EHTAIUEN C yUETOM
0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHMPOBAHUE

7 KJIACC (66 4)
TemaTnuecknii OcHOBHBIE BUABI IEATEJIBHOCTH YUALIMXCS
OcHOBHOe cofep:kanue . N
0J10K, TeMa (Ha ypoBHe y4eOHBIX AeiicTBHI)
Pazgen 1. ®u3nka u e€ poib B NO3HAHMH OKPYsKaoLero Mupa (6 1)

dusuka — @®uzuka — Hayka o mnpupone. SIBieHus | BrliBieHME OCHOBHBIX Pa3iIMuMil TMPH MOMOIIM Iefarora Mexny (pU3n4ecKMMU U XUMHYECKUMH

Hayka o npupoae | npupoasl  (MC®).  ®usuueckue  sBnenus: | npespamenusmu (MC — xumust).

2 y9) MeXaHWYeCKHe,  TEIUIOBble,  JJieKTpuueckue, | PacrozHaBaHue ¥ KiaccuUKanus Toche OOCYKACHHS C TEAaroroM IMpH TOMOLIM HaBOSIIHX

MAarHuTHBIE, CBETOBBIC, 3BYKOBBIC. BOITPOCOB (bI/I3I/I‘IeCKI/IX SIBIIEHUHN: MCXaHHUYCCKHUX, TCIIOBBIX, OJICKTPUYECCKUX, MAarHUTHBIX

" CBC€TOBBIX.
HabntoneHue u onvcanne (pU3NUECKHX SIBJICHUH HAa 0a30BOM YPOBHE.

duznyeckue duznyeckue BEJIMUUHBI. Usmepenune | OmnpezneneHne Npy NOMOLIM IIEIarora LeHbl ASNeHHUs IIKaIbl H3MEPHTEILHOr0 Ipudopa.

Beanunnbl (24) | dusuueckux BenmunH. Dusuueckue npubopol’® W3mepenue mo obpaslly Mojx pYKOBOJCTBOM II€arora JMHEHHBIX pa3MeEpoOB TEl U IPOMEXYTKOB

5 MC — arieMeHTBI COACpIKaHUs, BKIIOYAIONINE MEXKIIPEIAMETHBIC CBA3H, KOTOPbLIE noz[pOGHee PACKPBLITHI B TEMAaTUYECKOM INIAHUPOBAHUU.
6 KprI/IBOM 0003HAYCH yqe61-n>lﬁ marepuali, KOTOpLIfI U3Yy4a€TCs, HO HEC BBIHOCUTCS HAa IPOMEKYTOUHYIO U UTOI'OBYIO aTTECTALHIO.

Hoepewnocmsv  usmepenuu.  MexayHapoaHas

CHCTEMA E€MHHUILI.

Jemoncmpayuu’

e  Mexanudueckue, TETJIOBBIC,
JJIEKTPUUYECKUE,  MAarHUTHBIE, CBETOBBIC
SIBIICHUSL.

e Omsuyeckue mnpubOpel U TpoIeaypa
MPAMBIX ~ U3MEPEHHH  AHAJIOTOBBIM M
(P POBBIMIIPHOOPOM.

Dponmanvhuvle adopamopHvie padomvt UIU
INeKMPOHHAA 0eMOHCHIPAUUA.

e Ompenenenne IICHBI JICIICHUS
M3MEpHUTENBHOr0  Tpubopa (ucmome3ys
TEXHOJIOTHIECKYIO KapTy SKCIIEPHMEHTA).

e II3mepenne 00bEMA KUIKOCTH U TBEPIAOTO
Tena.

BPEMEHM € Y4ETOM MOrPEMIHOCTEN.

Wzmepenue mo o0pasiy 1oy pyKoBOJICTBOM Iieiarora 00bEmMa ®HIKOCTH U TBEPJOro Tela.
W3mepenne mo oOpasmy moji pyKOBOACTBOM IleJarora TeMIEpaTypbl HPH IOMOIIM KHIKOCTHOTO
TEpMOMETPA U JATYMKA TEMIIEPATYPBI.

BeinonHeHNe HECIOXKHBIX TBOPYECKHX 3aJaHUMl C OMNOpPOH Ha ajaropuTM, IPEABAPUTEIHHO
Ppa3o0paHHBII ¢ EJaroroM Io IMOUCKY CIIOCO00B N3MEPEHHS HEKOTOPHIX (PU3HYECKHX XapaKTEePHCTHK,
HampUMep, pa3MepoB MalbiX OOBEKTOB (BOJOC, MPOBOJIOKA), YAANEHHBIX OOBEKTOB, OONBIIMX
PACCTOSIHH, MaJTBIX TIPOMEKYTKOB BpeMeHH. OOCyXIeHHe MpeTaraeMbIX CIIOCOOO0B.




. Onpeodenenue pasmepos Maivix me.

EcrecTBenHo-
HAY4YHBIH MeTo/
no3HaHus (2 4)

Kak ¢usuka u Jpyrue ecrTecTBEHHBIE
HayKU U3y4aloT Npupony. Ecmecmeenno-nayunbwiii
MemoO NO3HaHUsl: HAOMOOEeHUe, NOCMAHOBKA
HAYYHO20 — 6OMPOCA,  BbIOGUIICEHUE — 2UNOMES,
IKCHEPUMEHN NO Npo8epKe 2unomes, 00viCHeHuUe
Habmodaemozo senenus. Onucanue QusuuecKux
AGNEHULL C NOMOUBIO MOOEElL.

[Ipeamer u MeToaBI PUBKKH.
Jemoucmpayuu

1. Omnpexnenenne NOrpenIHOCTH
IKCIIEPUMEHTA.

BeIgBIDKeHNE THITOTE3 TIOCIIE MPEABAPUTEIBHOTO O0CYKIEHHS C IIE1aroroM, OOBSICHSIONIUX ITPOCThIE
SIBIICHUSI, HATIPHIMeED:

®  TI0YEMY OCTaHABJIMBAETCS JBIDKYIIEECS MO FOPU30HTAILHOM MOBEPXHOCTH TEJO;

®  TI0YEMY B )KAPKYIO ITOTO/ly B CBETJION OZIeXK]IE POXJIJAHEH, YeM B

TéMHOI. Bb160p c110cO0OB POBEPKHU TUITOTE3 U3 TPEUIOKEHHBIX MEJaroroM.

HaOmonenue mnpemioKeHHBIX TIEAaroroM HCCIENOBAaHUM 10 MPOBEPKE KaKOH-TMOO THIOTE3HI,
HarpuMep: JANbHOCTh TIONETa MIApHKa, IMyINIEHHOTO TOPU3OHTAJIbHO, TeM Oojblle, 4eM Oolblie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C MEaroroM MpocTeHnX Moaenel pU3NIecKuX siBJICHUH (B BHIE PUCYHKOB
WIIM CXEM), HallpuMep MaJieHue NMpeaMeTa; NpsIMOIMHEHHOe PacpoCTpaHEeHHE CBETA.

Pa3znean 2. [lepBoHayaibHbIe CBeIcHHSI O CTPOEHMH BellecTBa (5 1)

Ctpoenne
BemecTBa (1 4)

CrpoeHue BelecTBa: aTOMbl U MOJEKYIbI, UX
pasmepol. Onvimbl, 00Ka3wiBaAOWUE OUCKPETNHOE
cmpoeHue geuecmsd.

Dponmanvhvle nabopamopHsle padomsl U

Ha6ﬂI0}leHHe 1 MHTEpIpETALsl COBMECTHO C IIEAArOromM OIIBITOB, CBUACTEILCTBYIOIUX 06 ATOMHO-
MOJIEKYJISIDHOM CTPOCHHHU BELIECTBA: OIIBITHI C pPACTBOPEHUEM PA3JIMYHBIX BEUIECTB B BOAC.

OrieHKa MPU MOMOIIM TEXHOIOTMYECKOH KapThl pa3MepOB aTOMOB M MOJEKYJ C HCIIONb30BaHHEM
(dororpaduii, moNyd4eHHBIX Ha AaTOMHOM CHUIIOBOM MHKpockorie (ACM).

Ormpenenenue nocie NpeaBapUTeIbBHOrO 00CYKACHUS C IEJATOrOM Pa3MEpOB MaIbIX TEll.

7 Bee lemonctpaimu 1 JlaGopaTtopHble paboTh, IPEICTABICHHbIC B COASPIKAHNH, JOMYCKaeTCs(MOKHO) IPOBOAUTD, UCIIONB3Ys MH(GOPMAIIMOHHEIE U 3IEKTPOHHBIC TEXHOIOTHH (LU(pOBbIE
o0pa3oBaTebHBIE PECYPCHI).

onvimui®,

1. Omenka nuamerpa aToMa METOIOM PSIOB (cC
UCTIONb30BaHueM (otorpaduii).




JABu:xeHue

U B3aMMOJeiCcTB
He 4YacTull
BelecTBa (2 4)

JBmxeHue yactull BemectBa. CBs3b CKOPOCTH
JIBIKEHHSI YacTHUIl ¢ TeMrepaTypoil. bBpoyHoBckoe
nsikenue, muddysusa. Bzaumodeiicmseue uacmuy
sewecmea. npumsdICeHue U OMmaiKusaHue.

Jemoucmpayuu

1. HaGnroneHne OpOyHOBCKOTO JABHKEHHS.

Dponmanvhvie nadbopamopHvie pabomut u
onsimul

e OmneiTel MO0  HAOIOJCHUIO

pacuMpeHus ra3os.

TCILIOBOI'O

e  OmnbiTel 0 OOHAPYKEHHIO ACHCTBUS CHII
MOJIEKYISIPHOTO TPUTSKEHHUSL.

Habmonenue n 00bsicHeHHE TIPH TTOMOIIHN Tearora OpoyHOBCKOT'O IBW)KEHUS U ABJIeHUs Tuddy3un.
[IpoBenenue u 0OBSCHEHHE C OMOPOW HA AJITOPHUTM, NPEIBAPUTENHHO Pa300paHHBINA C I1E1aroroM
OIBITOB TI0 HAOJIIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

[IpoBenenne n OOBSCHEHHE OIBITOB C OMOPOW HA aITOPUTM, NPEIBAPUTEIBHO Pa3oOpaHHBIA C
MeJaroroM 1o 0OHAPY>KEHUIO CHII MOJIEKYJISIPHOTO MIPUTSDKEHHS. ¥ OTTAJIKUBAHUSL.

ArperatHsle
COCTOSTHUS
BellecTBa (2 4)

ArperatHble COCTOSIHUSI BEILIECTBA: CHIPOCHUE
2az08, JrcuoKocmetl u meépobix
(kpucmaniuueckux) mei. Bzaumocesnzv medncdy
CBOUCMBAMU  BEUECME 6 PASHLIX aA2PecamHbIX
COCMOAHUAX U UX  AMOMHO-MONCKYIAPHBIM
cmpoenuem. Ocobennocmu azpezammuix
COCMOSTHULL B0OWL.

Hemoncmpayuu

1. Habmronenue nuddysum.

OnucaHue 1oJ1 pyKOBOZCTBOM Ie/iarora (C UCIojb30BaHUEM ITPOCTBIX MOJIENEi) OCHOBHBIX Pa3JINuUi
B CTPOEHHH T'a30B, JKUJIKOCTEH U TBEPABIX TeIl.

HauanbHble TPEACTABIACHHASA O Mallod CKUMAeMOCTH JKHUAKOCTEH W TBEPABIX TeJ, OOJBIIOH
C)KMMaeMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YPOBHE I0J] KOHTPOJIEM Mearora 0 CoOXpaHeHHH (OpMbI TBEPABIX Tel U
TEKY4YEeCTH )KUIKOCTH.

HaGmroieHre 3a onbITaMH, JOKA3bIBAIOIIUMHE, YTO B TBEPIOM COCTOSIHUN BOJIBI YACTHIILI HAXOMISATCS B
CpelHeM Jajbliie APYT OT Apyra (INIOTHOCTh MEHBIIIE), YUEM B JKUIKOM.

VYcraHoBiIeHHME € ONOpPOM HAa JUAAKTUYECKUH MAaTepuan MpPOCThIX B3aUMOCBSA3EH MEXAY
0COOCHHOCTAMU arperaTHbIX COCTOSHHUH BOABI U CYIECTBOBAHHEM BOIHBIX opraHusmoB (MC —
6uosorusi, reorpadusi).

Paznen 3. /IBu:keHue u B3aumoneiicteue teJ (21 4)

Mexanuueckoe
aBukeHue (3 1)

Mexannueckoe aBwxeHue. PaBHOMepHOE U
HepaBHOMepHoe nBmkeHue. Ckopocts. Cpeduss

CKOpOCmMb  NpU  HEepasHOMEPHOM — OBUNCEHUU.
Pacuér mytu 1 BpeMeHU IBUKEHUSL.
Hemoncmpayuu
1. HaGmronenne MEXAaHWMYECKOrO  ABVKEHUS

HccnenoBanrue paBHOMEPHOTO JIBIKCHUS U ONPEZEIIEHUE €ro IPU3HAKOB MOCIE MPEeABAPUTEIHHOIO
00CYKIIEHHS C TIeIarOrOM.

HaOntonenue HepaBHOMEPHOTO IBIKEHUS U ONPEIENICHHUE €ro OTINYHIA OT PABHOMEPHOT'O JBHKEHUS
H0CTIe TIPEABAPUTENBFHOrO OOCY)KIEHHS C IEAaroroM.

Perrennie THIOBBIX pacu€THRIX 3aAad B |—2 MEWCTBUSA ¢ ONOPOH Ha alTOpUTM, MPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C IIEAArOroM Ha ONpPEZETIeHUE IMyTH, CKOPOCTH M BPEMEHH PAaBHOMEPHOTO

8 31ech 1 lanee NPUBOAUTCA PaCIIMPEHHbIH IIepeYeHb J1a0opaTOPHBIX PAOOT U OIBITOB, U3 KOTOPOTO YYUTEINb JIEJIaeT BEIOOP IO CBOEMY YCMOTPEHHIO U C YYETOM CITMCKA 3KCIIEPUMEHTAIIBHBIX
3aaHuii, IpeyiaraeMpix B pamkax OI'D mo usuke.




Tena.
2. Usmepenue
JTBYDKCHUISL.
Dponmanshvie nadbopamopHvie pabomot u
onsimul
e OmnpeneneHne CKOPOCTH PaBHOMEPHOTO
JBIDKEHUs (IIapuKa B IKHJKOCTH, MOJIEIH
AJIEKTPUYECKOTr0 aBTOMOOWIIS U T. T1.).
e  Ompenenenue cpenHen
CKOJNIBXKECHUsT OpycKa WM
HaKJIOHHOH TUTOCKOCTH.

CKOpPOCTHU pr[MOJ'IPIHefIHOFO

CKOPOCTH
miapuka 1Mo

JABHXKCHUA.
Amnanmmz Ipy MOMOIIH 1eagarora Fpa(I)I/IKOB 3aBUCUMOCTH ITIYTU U CKOPOCTU OT BPECMCHHU.

HNuepuusi, macca,
IUIOTHOCTD (4 1)

SBeHME  WHEPIHUU. 3akon unepyuu.
Bzaumoodeticmeue men Kax npuuuHa uzMeHeHus
ckopocmu  Osudicenuss men. Macca kax mepa
unepmnocmu mena. IlnoTHOCTs BemectBa. Céasb
NIOMHOCMU C KOAUYECMEOM MONCKYIL 6 eOuHuye
0bvéma sewgecmsa.

Hemoncmpauyuu
e  HaGmonenue siBICHUS] HHEPIIHH.
. HaGumrofienue M3MeHEeHUsl CKOpOCTH

IIPUB3aUMOJICHCTBUY TEIL.
e (CpaBHeHHE Macc 10 B3aUMOJEHCTBHIO TEI.

OOBsICHEHHE TIPU TOMOIIM TEXHOJOTHYCCKOW KapThl W Teaarora ¥ MPOrHO3UPOBAHKE SIBICHUM,
00YCIIOBJICHHBIX HHEPIIMEH, HAIIPUMEpP: YTO MPOUCXOIMUT MPU TOPMOKCHUHM WIIH PE3KOM MAaHEBPE
ABTOMOOWIISI, TIOYEMY HEBO3MO)KHO MTHOBEHHO ITPEKPATHTh JIBIKCHUE HA BEJIOCHIIE/IE MM CAMOKaTe
U T. I

Habntonenne u 0a30BbIil aHaNM3 ONBITOB IO/ PYKOBOJCTBOM II€Jarora, JeMOHCTPUPYIOIINX
M3MEHEHHE CKOPOCTH JBIDKEHMS Tella B pe3ysbTaTe IeHCTBHS Ha HETO APYTHUX Tell.

PenieHre TUMOBBIX pacu€THBIX 3ajady B 1—2 NEHCTBUs ¢ OMOPOW Ha aJITOPUTM, MPEABAPUTENHLHO
pa300paHHbBIl COBMECTHO C TIEAaroroM Ha OINpeZeeHHe MacChl Tena, ero 00béMa U TNIOTHOCTH.
HaGmronenne u 06a30BbI aHAJIW3 OIBITOB IO PYKOBOJACTBOM II€Jarora, IEMOHCTPHPYIOLIHX
3aBHUCHMOCTh MU3MEHEHHS] CKOPOCTH TeJla OT €r0 MacChl MPH B3aNMOJIHCTBUH Tel. M3MepeHne Macchl
TeJla Pa3InYHbIMU CTIOCOOAMHU.

OnpejesieHre COBMECTHO C IEIaroroM IIOTHOCTH Tejla B Pe3yJIbTaTe H3MEPEHHUS ero Macchl M 00bEMa.




Cuaa. Buael cua
(14 9)

Cuna Kak XapaKTepUCTHKA
B3aumMoneiictBus Ten. Cuia yrmpyrocTd M 3aKOH
I'yka.  Usmepenue  cunv C  nOMOWbIo
ounamomempa. SIBIeHWE TATOTEHHS © CHJIA
Tsokectu. Cuna msdcecmu Ha Opy2ux niaHemax
(MC). Bec mena. Hesecomocmob. CHOXEHHUE CHII,
HanpaBJIEHHBIX 1o OJTHOM MIPSIMOH.
PaBHopeiictByromas cuin. Cuna mpenus. Tpenue
CKObIICeHUsl U mpeHue nokos. Tpenue 8 npupoode u
mexnuxe (MC).

HMemoncmpayuu’

o CroxeHHe CWJI, HATIPABJICHHBIX 1O OIXHOM
HpSAMOH.

o Jlemoncmpayus cunsl
PA3IUYHBIX MAMEPUATAXx.

Dponmansvhuvie nabdopamopHvle pabomuvl u

onvimaol.

e  OmnpeneneHue MIOTHOCTH TBEPIOTO Tela.

e OmpITE, JEMOHCTPUPYIOIINE 3aBHCUMOCTD
pactsbkeHust  (nedopmanyu) TPYKHHBL  OT
IIPUJIOKEHHOU CUJIBIL.

e  OrmBITE, JEMOHCTPUPYIOIINE 3aBHCUMOCTD
CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tela U
XapakKTepa COMPHUKACAIOIINXCS TTIOBEPXHOCTEH.

ynpyeocmu  Ha

W3yuenne coBMECTHO ¢ MEAAroroM B3auMOJEUCTBUS KaK IPUYMHBI H3MEHEHUS CKOPOCTH TeJa WU €ro
nedopmanuu.

OnucaHne Ha Ha4aJbHOM YPOBHE PEAJIbHBIX CUTYAIMH B3aUMOJIEHCTBHS TEl ¢ IOMOLIBIO MOZENEH, B
KOTOPBIX BBOJUTCS TIOHSITHE U N300paKEHHNE CUIIBL.

M3yuenne mox pyKOBOJICTBOM I€Aarora CUiIbl YIOPYTOCTH, 3aBHUCUMOCTH CHJIBI YIPYTOCTH OT
YIUIMHEHUS PE3MHOBOTO IITHYPa WU MIPYXXHUHBI (C TOCTPOSHHUEM rpaduka).

AHanu3 ¢ onopoi Ha AUJaKTUYECKUH MaTepHai Mo KOHTPOJIEM Iearora NpakTH4ecKUX CUTYyaluil,
B KOTOPBIX HPOSBISETCS NEHCTBUE CHIIBI YNPYrocTH (YIPYrocTh Msida, KPOCCOBOK, BETOK JEepeBa
u 1ip.).

AHanuz ¢ onopoi Ha JUIAKTHUECKUI MaTepuai MmoJi KOHTPOJIEM Iefarora CUTyaluil, CBI3aHHBIX C
SIBICHUEM TSTOTEHHUSL.

[Tonnmanue ¢ omopod Ha CXEMbl NPU MOMOILIM I€Aarora OpOWTAJIbHOIO NBIDKEHUS IUIAHET C
UCIIOIb30BAaHHUEM SIBJICHHA TATOTEeHHA M 3aKoHa nHepuuu (MC — acTpoHOMUS).

H3mepenune Beca Tena ¢ moMouipio aquHamomerpa. OOOCHOBaHUE TOTO CHocoba U3MEpEeHUsl Mmocie
MIOBTOPEHHUS C TEarorom.

HabntoneHue siBJIeHUS] HEBECOMOCTH.

HabntoneHue 3a 9KCHEpUMEHTAIBHBIM MOJIYYE€HHEM MpaBHia CIIOKEHHS CHJI, HAIPaBJICHHBIX BJIOJb
onHOM npsiMoit. OrpeneneHue Ipy MOMOIIY [1e1arora BeTMYNHbBl paBHOAECHCTBYIOIIECH CHII.
N3ydeHne nox pykOBOJACTBOM II€Jarora CUJIbl TPEHUS CKOJIbKEHMSI MU CUJIBI TPEHUS ITIOKOSI.
HccnenoBanre ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHs OT Beca Tena
1 CBOWCTB TPYLIMXCS IOBEPXHOCTEM.

ba30BbIii aHanu3 ¢ ONOPOM HAa AMAAKTUYECKUM MaTepuas MOoJ KOHTPOJEM IeAarora InpakTH4ecKUX
CHUTYaLlMi{, B KOTOPBIX MPOSABIIACTCS JEHCTBHE CHIIBI TPEHUS, UCIIONIB3YIOTCS CIIOCOOBI €€ yMEHBIICHHS
WIM YBEIMYCHUs (KaTaHWE HA JIbDKaX, KOHbKaX, TOPMOXKCHHE aBTOMOOWIS, HCIIOJIb30BAHUE
MO/INIMITHUKOB, IJIaBaHUE BOAHBIX XHUBOTHBIX U Jip.) (MC — Ouosorusi).

Perenne THNOBBIX pacd€THHIX 3agad B 1—2 MEHCTBUS ¢ OMOPOW HA AJTOPHUTM, MPEIBAPHTEIBHO
Ppa300paHHBII COBMECTHO C ITEIaroroM ¢ MCIOIb30BaHIEM (HOPMYIT I pacuéra CUIIBI TSHKECTH, CHIIBI
YIIPYTOCTH, CUIIBI TPEHHSI.

Paznen 4. /laBiienne TBEPABIX TeJ, ;KUAKOCTel U ra3os (21 v)

JaBienmne.
Ilepenaua
JaBJIeHHUS
TBEPABIMU
TeJIaMHu,
SKHIKOCTAMH U
razamu (3 4)

Hasnenue. Cnocobbl ymeHbuleHUst U Y8eaudeHus.
oaenenusl. Jlasnenue 2asa. 3asucumocms
Oaesnenusi 2a3a om 00bEMA, MeMNEPanmypbi.
Ilepedaua oasnenus meépovimu menramu,
alcuoxkocmamu u eazamu. 3axon Ilackans.
ITneemamuueckue MawuHbl.

Hemoncmpayuu’

1. 3aBucUMoOCTH

TEMIIEPATYPHI.

JaBJICHUA rasa oT

AHanu3 u 00bSCHEHHE C ONOPOW Ha IUAAKTHYECKHI MaTepHual HoJ KOHTPOJIEM Ieaarora OnbIToB U
MPAKTUYECKUX CUTYAINH, B KOTOPBIX IPOSIBIISIETCS CUJIa TABJICHHUSL.

O6ocHOBaHHE ¢ OMOPOI HAa TEXHOJIOTMUECKYO KapTy IPH ITOMOIIH [IEIarora clioco00B YMEHBIICHUS 1
YBEIINYCHUS JaBIICHUSL.

W3ydeHune o pyKoBOICTBOM Iearora 3aBUCHMOCTH JIABJICHHS Ta3a OT 00bEMa 1 TeMIIepaTyphl.
W3ydenne non pyKOBOACTBOM Ieiarora 0COOCHHOCTEH Nepeaavn NaBJIeHUs TBEPIBIMU TEIaMH,
KHAKOCTSIMHU | TazaMH. O0OCHOBaHHE PE3yNbTaTOB OIBITOB OCOOCHHOCTSAMH CTPOCHHS BEILECTBA B
TBEPIOM, )KUIKOM H Ta3000pa3HOM COCTOSHHAX NPEITIOKSHHBIME (hOPMYIHPOBKAMH.

HaOnronenue 3a sKcIiepuMEHTAIBHBIM JIOKa3aTeNIbCTBOM 3aKoHa [lackars.




2. Hepe;[aqa JAaBJICHUS )KXUAKOCTBIO U Ira30M.

Pemenne TUMOBBIX pacu€THBIX 3a1ay B 1—2 JeiicTBHSA ¢ OMOPOi HAa aNTOPHTM, MPEABAPUTENHHO
pa300paHHBI COBMECTHO C MEIArOroM Ha pacyéT AaBJICHHS TBEPIOrO TeNa.

JlaByenne
skuaKocTH (5 4)

3aBHCHUMOCTb JaBJICHUS )KUAKOCTH OT TJ1yOHHBIL.
Tuopocmamuueckuii napaookc. Coobwarouguecs
cocyowl. T'udpagiuueckue MexaHuzmol.

HMemoncmpayuu’

o  CooOluraronuecs cocy/pl.

e T'uapaBmuueckuii mpecc.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy IOJI PYKOBOJCTBOM Ilefjarora 3aBHCUMOCTH
JTABJICHUS KUAKOCTH OT TIIyOWHBI TIOTPY>KEHUSI M TUIOTHOCTH JKUIKOCTH.

HaOmonenue n HavanpHOE MOHUMAHUE THAPOCTATHYECKOT O MapaoKca Ha OCHOBE 3aKkoHa [lackais.
W3ydeHne cOBMECTHO C MEIaroroM COOOIAOIINXCSI COCY/IOB.

Pemienne TUMOBBIX pacdyE€THBIX 3aja4 B 1—2 JEHCTBUS C OMOPOM HAa aJIrOPUTM, MpPEIBaPUTEIHHO
pa3o0paHHBIN COBMECTHO C IEIaroroM Ha pacu€r AaBJIEHHS )KUAKOCTH.

HaGimonenne 3a 00bSCHEHHEM MPHHIIMIIA JEHCTBHS THAPABINYECKOro Npecca.

AHanmu3 W OOBSCHEHHE C ONOpPOM Ha JUAAKTUYCCKAH MaTephall IOJ KOHTPOJEM IeJarora
MPAKTUUECKUX CUTYAIlMH, JEMOHCTPUPYIOUIUX MPOSBICHUE JaBICHUS KHUIKOCTH U 3akoHa [lackais,
HATpUMEp TPOLECCOB B OPraHU3ME MPU TIIyOOKOBOAHOM HbIpsiHHU (MC — OHoorus).

AT™mocdepHoe
naasJieHue (6 1)

Atmochepa 3emin u atMochepHOe JaBJeHHe.
[puyunsl cyujecmeosanusi 8030YUWHOU 000I0YKU

3emnu. Onvim Toppuuennu. Hzmepenue
ammocghepnozo oaesneHus.. 3asucumocmo
ammocghepnozo  Oaeienuss Om  8bICOMbL  HAO
yposuem mops. Ilpuboper  Ons  usmepenus
ammocgheprozo 0aeieHus.

JMemoncmpayun’

1. [posinenue aeiictBusi atMochepHOro

JIABJICHUSI.

HabntoieHue 3a SKCIIepUMEHTaIbHBIM 00HApY)KEHHEM aTMOC(EPHOTO JIaBJICHHUSI.

AHanu3 U 00bsSICHCHHE C OMOPON Ha MTUAAKTUYECCKHUN MaTepuall MO KOHTPOJEM Iearora OmnbITOB U
MPaKTHYECKUX CHTYallMH, CBS3aHHBIX C ACHCTBHEM aTMOC(HEpPHOro IaBICHUS.

HabntoneHue 3a 00bsICHEHMEM CYIIECTBOBaHUsI aTMOc(epbl Ha 3eMJile M HEKOTOPBIX IUIaHeTaxX Wi eg
OTCYTCTBUS Ha Npyrux mianerax u Jlyne (MC — reorpadus, acTpoHOMHUS).

ba3oBoe nmonmmanme MPpUYUH U3MCHCHUSA TUIOTHOCTHU aTMOCd)epI)I C BBICOTOM M 3aBHCHMOCTH
aTMOc(epHOro aBJICHUS OT BBICOTHI.

Perrenne TUMOBBIX pacu€THBIX 3aAad B |—2 NEHCTBHS C ONOPOM HAa alrOpUTM, MpPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C MEJaroroM Ha pacuér aTMoC(EepHOro IaBJICHHS.

H3y4denue 1o/ pyKOBOICTBOM II€/Iarora yCTpoucTBa 6apomMeTpa-aHepousia.




HeiicTBue
JKHIKOCTH M ra3za
Ha NOrpys:KEéHHOE
B HUX TeJio (7 4)

Heticmsue srcuokocmu u 2a3a Ha NOSPYHCEHHOE
6 Hux meio. BelTankuBaromnas (apxuMesioBa) cria.

3akon Apxumeoa. Ilnasanue mein.
Boszoyxonnasanue.

HMemoncmpayuu’

e  3aBHCHMOCTh BBITAJKUBAIOMIEH CHIIBI OT
00béMa MOrpYKEHHOM dYacTH Tela |
IUIOTHOCTH JKUAKOCTH.

e PaBeHCTBO BBITAJKHMBAIOIIEH CHIIBI BeECy

BBITECHEHHOMN KUIKOCTH.

e VYcioBue IUIaBaHMSA Te: IUIaBaHWE WIH

NOTpy>KeHHe  Tel B  3aBUCHUMOCTH  OT

COOTHOILIEHUS TUIOTHOCTEHN TeNa U )KUIAKOCTH.

@Dponmanvhvle nabopamopHvle padomsl u

onvimbol.

e lccrnenoBaHue 3aBUCHMOCTH Beca Tela B
BOZE OT 00bEMa MOTPYXKEHHOH B JKHIKOCTDH
4yacTH Teja.

e OrmpeneneHde BBITAJKUBAIOMICH  CHIIBI,
JICUCTBYIOLLIEH Ha TeNo, IOrpyXEHHOE B
KHUJIKOCTb.

e JIpoepka HE3aBUCHMOCTH
BBITAIKUBAIOLIEN CHJIBbI, JEMCTBYIOLIEH Ha
TEJIO B )KUAKOCTH, OTMACCHI Tela.

e  OmpITE, JEMOHCTPHUPYIOILIHE 3aBHCUMOCTh
BBITAJIKUBAIOLLEN CHJIBL, JEUCTBYIOLIEH Ha
TEJIO B KHUIKOCTH, OT 00bEMa MOTPYKEHHON B
KUIKOCTh YacTH Tella ¥ OT IUIOTHOCTH
KUIKOCTH.

e KonctpynpoBaHnue apeomerpa 13051
KOHCTPYHpPOBAHHE JIOJKH U ONpeAeIeHne eé
Irpy30H0bEMHOCTH.

HabmroeHue 3a SKCeprIMEHTATFHBIM 00HAPY)KCHUEM JICHCTBUS KUIAKOCTH ¥ T'a3a Ha MOTPYKEHHOE B
HUX TeJO.

OrnpenienieHre ¢ OMOpPOil Ha TEXHOJIOIMYECKYIO KapTy BBITAJIIKUBAIOIIEH CUIIBI, IEHCTBYIOLEH Ha TEJo,
MOTPY>KEHHOE B >KUKOCTb.

HaGmonenue 3a npoBeneHneM 1 00CYXJIEHUE COBMECTHO C IEIaroroM OIBITOB, JIEMOHCTPUPYIOLIHX
3aBUCHMOCTh BBITAJIKMBAOIIEH CHJIBI, JICHCTBYIOIICH Ha TEJIO B XKUIKOCTH, OT 00hEMa MOrpy:KEHHON
B KUJIKOCTh YaCTH TeJla U OT TUIOTHOCTH KUJIKOCTH.

HccnenoBanue moj pyKOBOJICTBOM IEarora 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHOM
B YKHUJIKOCTh YacTH Tea.

Pemienne THMOBBIX pacdyE€THBIX 3aja4y B 1—2 JEHCTBUS C OMOPOM HAa aJrOPUTM, MPEIBAPUTEIHLHO
pa300paHHBI COBMECTHO C IEAaroroM Ha MPUMEHCHUE 3aKOHa ApXUMeE/Ia U YCIIOBHSI IIaBaHUSI TEIL.
KoucTpyupoBanue mpu moMoIiy rnejaarora apeoMerpa Wik KOHCTPYUPOBAHUE JIOAKH U OIpeieieHIe
€€ Tpy30M0AbEMHOCTH.

Pasznen 5.

Pa6ora u MomHOCTh. JHeprus (12 4)

Paodora

M MOIIHOCTh
By

Mexanmnueckas padora. MomrHoCcTh

HaOmionenne 3a SKCTIEpUMEHTAIBHBIM OIPEIEIEHINEM MEXaHHYECKOH PabOThl CHIIBI TSDKECTH TIPH
MaJIcHy Tella W CWIBl TPEHWS TNPH PAaBHOMEPHOM IEPEMEUICHHH Tela IO TOPHU30HTAIbHOU
TIOBEPXHOCTH.

Habmronenue 3a neMoHCTpaIiei pacyéra MOIIHOCTH, Pa3BUBAEMON IIPH TTOIBEME TI0 JIECTHHUIIE.
Perrennie THUIOBBIX pacd€THRIX 3a7ad B |—2 NMEWCTBUSA ¢ ONOpOH Ha alTOPUTM, IMPEABAPUTEIHHO




Ppa300paHHBII COBMECTHO C MEIAroroM Ha pacuyéT MeXaHHn4eCKor paboThl U MOITHOCTH.

IIpocToie
MeXaHUu3MBI (5 4)

[IpocThic MeXaHU3MBIL: phIYar, OJIOK, HAaKJIOHHAS
IUIOCKOCTh.  [lpasuno  pasHosecus — pwiuaea.
Ipumenenue npaeuna pasnogecusi pwvlyaza K
onoxy. «3onomoe npasuno» mexanuxu. KIIJ
MPOCTBIX MEXaHW3MOB. I[IpOCThIC MeXaHU3MBI B
OBITY U TEXHHKE.

Jemoucmpayuu

1. [TpuMepbl MPOCTHIX MEXAHU3MOB.

Dponmanvhvie nadbopamopHsie padbomot u
onsimul

o Onpedenenue pabomvl Cuibl mpenusi npu

PABHOMEPHOM osudiceHUU mena no

20pU3BOHMATILHOU NOBEPXHOCHIU.

° Hccneoosanue yczloeud pasHoesecus pvliaca.

e Iuepenue KIIJ[ maxnonmou niockocmu
(21eKMPOHHASE OeMOHCMPAYUsL).

HavanpHoe OHMMAaHWE BBIMIPHINIA B CHJIC MMPOCTHIX MEXaHU3MOB Ha MPUMEPE phluara, OJABHKHOTO
Y HETIOJIBIKHOTO OJIOKOB, HAKJIOHHOH IIOCKOCTH.

HccnenoBanre COBMECTHO C TIEIarOrOM YCIIOBUS PABHOBECHS phlyara.

OOHapy)XeHHE O]l PYKOBOJICTBOM IIElarora ¢ OMOpPOH Ha JUIAKTHYCCKHHA MaTepHall CBOKCTB
MPOCTHIX MEXAaHHU3MOB B Pa3JIMYHBIX MHCTPYMEHTAX U MPHUCIIOCOOICHUSAX, UCIOIB3YyEeMBIX B OBITY U
TEXHUKE, a TAKXKE B )KUBBIX oprannzmax (MC — Ouomorus).

HaOnronenue 3a 3KCIepUMEHTATBHBIM JJOKA3aTEIbCTBOM PAaBESHCTBA PaOOT NPU MPUMEHEHHUH MTPOCTHIX
MEXaHU3MOB.

Omnpenenenue noJ pykoBojcTBoM nenaarora KITJ[ HakoHHOM MI0CKOCTH.

Perienne THNOBBIX pacd€THBIX 3a1a4 B 1—2 JEHCTBUS C OMOPOW HA AJTOPHUTM, MPEIBAPHTEIBHO
pa300paHHBI COBMECTHO C IEJaroroM Ha NPUMEHEHUE MpaBHa PAaBHOBECHS phluara M Ha pacuér
KIIA.

Mexanuueckas
sHeprus (4 4)

Mexanuueckass dHeprus. Kunemuyeckas u
nomenyuanvHaa suepeus. Ilpespawenue 00Ho20
8U0Ad MexaHuueckou dSHepauu 6 Opyeoll. 3aKOH
COXpaHEHHMS SHEPI'HU B MEXaHHKe.
®poHTAIbHBIE JA00PATOPHBIE PAGOTHI U
OIBITHI.

1. Wzyuenue 3aKOHa COXpaHEeHHUs
MEXaHHYECKOH SHEprud (3JIEKTPOHHAs
JEMOHCTpAIIHs).

Habnronenue 3a 5KCIEpUMEHTAIIBHBIM ONPEIEICHUEM U3MEHEHHs KHHETHIECKOH U MOTCHIIUAIBLHON
SHEPruH TeNa MPU €ro CKaThIBAHUU 110 HAKJIOHHOH MJIOCKOCTH.

DopMynupoOBaHUE COBMECTHO C IEaroroM Ha OCHOBE MCCJIEOBaHMS 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEPruu.

I[IpencraBieHue Ipy NOMOILY [T€arora rpaHUL] IPUMEHUMOCTHU 3aKOHA COXPaHEHUs SHEPTHU.
Perrenne THUMOBBIX pacu€THBIX 3a7ad B |—2 JEHCTBHS C ONOPOH Ha alrOpUTM, MpPEIBaApUTEIHHO
pa300paHHBI COBMECTHO C MEJJaroroM C UCIONb30BaHUEM 3aKOHA COXPAHEHUsI SHEPTHU.

Pe3epBHoe Bpems (1 1)

o KJIACC (68 1)

TemaTnueckui
0JI0K, TEMbI

OcHoBHOe conep:kaHue

OcHOBHBIE BUIBI JeSITEILHOCTH Y4AIIUXCS
(Ha ypoBHe y4eOHBIX JeiicTBHIi)




Crpoenne
U CBOMCTBA
BemecTBa (7 4)

Ocnosnvie non0HCceHUs MONEKYNAPHO-
KUHEeMUYeCKOU Mmeopuu Cmpoenusi eewecmaa.
Macca u pazmepvr amomos u monexyn. Onvimol,
noomeepoicoaiowe  OCHOGHbIE — NOJONCEHUS
MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

Mopenu TBEPAOro, XKHUIKOTO U Ta3000pa3HOTro
cocTosHU BemecTBa. Kpucmannuveckue u
amopghuvie mena. ObvsicHenue C80UCME 2a308,
JlcuoKocmell U mMeEpObIX  mel  HA  OCHOBe
NOLOJCEHUL MONEKYISIPHO-KUHEMUYECKOU Meopuu.
CmauuBanue u xanunisipuvle aeienus. Tennogoe
pacuupenue u cocamue.

HMemoncmpayuu’

e  HabmoneHue OpOyHOBCKOTO IBHXKCHUS.

e HaGmonenue nudpdysunm.

e HaGmonenue sBieHui
KalmJIJIAPHBIX SIBJICHUH.

HabnroneHue TermIoBoro pacuiupeHust Tedl.

HN3menenne JaBJICHUA Tra3a MpHu

U3MEHEHNN00bEMA 1 HarpeBaHUU WITH
OXJIXKICHHH.

Dponmanvusle nabopamopnsvle padomsl u
onsimel.

e OmnpITel MO OOHAPYKEHUIO ICHCTBHUS CHII
MOJIEKYJISIPHOTO TPUTSDKEHUS (vm
3JIEKTPOHHAS IEMOHCTPAIIKS).

e OnbIThl MO BBIPAIIMBAHUIO KPHCTAILIOB
TIOBapEHHOM COJIM WM caxapa.

e OmpiTel 1O HAOMIOOEHHWIO  TEIUIOBOIO
paclmMpeHusl ra3oB, JKUIKOCTEH M TBEPABIX
TeIL

e  Ompenenenne
0aJUTOHE TIPHIIA.

e OnbITHI, AEMOHCTPUPYIOIIUE 3aBHCHMOCTb
JaBICHUS] BO3QyXa OT ero oo0béMa u
HATPeBaHMs UITH OXJIAXKICHUSL.

e [Iposepka 2unomeswl JUHEUHOU
3A8UCUMOCTU OTUHBL CIMOAOUKA HCUOKOCU 8
mepmomMempuseckou mpyoke om
memMnepamypeol.

CMadyuBaHUA u

JaBJICHUA BO3yXa B

HabmroneHne 1 WHTEpIpETaIls COBMECTHO C TEaroroM OIBITOB, CBHJCTEIBCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHUH BEILECTBA: OMBITHI C PACTBOPEHUEM PA3JIMUHBIX BEUIECTB B BOJIE.

Pemienne TUMOBBIX pacu€THBIX 3afad B 1—2 neicTBHS ¢ OMOpOM Ha aJIfOPUTM, MPEIBAPUTEILHO
pa300paHHBIA COBMECTHO C TICIAarOrOM IT0 OIICHUBAHHIO KOJIMYECTBA ATOMOB HJIA MOJICKYJT B €IMHUIIC
00BbéMa BeriecTna.

[IpencraBneHre py TMOMOIIX TIeIarora OPOYHOBCKOTO JMBWKCHUS, SBICHUA UGG Y3UH U pa3Tuuuit
MEX1y HUIMU Ha OCHOBE MOJIOKEHHU I MOJIEKYIISIPHO-KUHETHUECKON T€OpUU CTPOEHUS BEIIECTBA.
OOBsICHEHHE TTPH TIOMOIIIH TIeJjarora ¢ OMopod Ha TUIAKTUYCCKUN MaTepual OCHOBHBIX Pa3 MY B
CTPOEHHM Ta30B, >KHJIKOCTEH U TBEPJBIX TEJI C MCIOIb30BAaHUEM TMOJIOKEHUNH MOJEKYJISPHO-
KMHETUYECKOW TEOPUU CTPOESHUS BEIIECTBA.

[IpoBenenue moj pyKoBOJACTBOM IEJArora OnbITOB MO BEIPAIIMBAHUIO KPUCTAIIJIOB MMOBAPEHHOMN COMU
WK caxapa.

IIpoBeneHre COBMECTHO C TIEIArOroM M OOBSICHEHHUE M3 MPEIJIOKCHHOTO TIEPEUHS BBHIBOJIOB OIBITOB,
JIEMOHCTPHUPYIOIINX KalWUIAPHbIC SBJICHUS U SIBJICHUE CMauMBaHUSI.

OO0BscHEeHHE ¢ ONOPON Ha TEXHOIOTHYECKYIO KapTy MO PYKOBOJCTBOM II€Aarora pojin KanuuUIIpHBIX
SIBJICHUI /1715 TOCTYIUIEHNUS BO/IbI B opranu3M pacrenuit (MC — Ouomnorus).

Habro/1eHre OMBITOB 110 HAOJIOCHUIO TEIJIOBOTO PACIIHPEHHS Ia30B, KHUIKOCTSH U TBEPABIX TEJI.
OOBsiCHEHHE ¢ OMOPOI Ha TEXHOJIOTHYECKYIO KapTy MO/ PYKOBOACTBOM IIe/Iarora CoXpaHeHus o0bEMa
TBEPJIBIX TN, TEKY4EeCTH KUAKOCTH (B TOM YHCIe, Pa3sHULBI B TEKYUECTH JUIS Pa3HBIX KHUIKOCTEH),
JTaBJICHUS rasa.

HaOmnronenue 3a nmpoBeieHHEM OIBITOB, IEMOHCTPHPYIOUINX 3aBUCUMOCTh JAaBIICHHUS BO3/IyXa OT €ro
00béMa W HarpeBaHHs WM OXJKICHHSA, M MX OOBSICHEHME Ha OCHOBE aTOMHO-MOJICKYJSPHOIO
YUEHHUSI.

AHanu3 mpu MMOMOIIY Tejarora ¢ OMopoil Ha JUOAKTHYECKUH MaTepHuai NPAaKTUUYECKUX CUTYAIlHi,
CBSA3aHHBIX CO CBOMCTBAaMM ra30B, )KUJKOCTEN U TBEPIBIX TEJL.

Paznen 6. TenmnoBbie siBaeHus (28 1)




TemoBbIe
npoueccsl (21 4)

Temnepatypa. Ceaze  memnepamypvl  Co
CKOPOCIbIO MENJI08020 OBUNCEHUS HACMUY.

Buytpennsis sHeprus. Cnocobvi  usmeHeHus
GHYmMpeHHel — 9Hepeuu:  menionepeoaya  u
cogepuienue pabomul. Buovl mennonepedauu:
MenIonPOBOOHOCHb, KOHGEKYUS, U3TYUeHUe.

Konmuectro TETIIOTHI. Y nenbHas
TEIUIOEMKOCTh ~ BeIeCTBA.  Tennoobmen  u
menioeoe pasHogecue. YpasHenue Menio6020
banamca.

IInasnenue u omeepoesanue KPUCMANIULECKUX
gewjecmg.  YJenpHas ~ TeIUOTa  IUIaBJICHHUS.
Ilapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenue. VnenwsHas Terora
apooOpa3oBaHUs. 3a6uUcUMOChs MmemMnepamypul
Kunenust —~ om  ammocgepHozo  OasNeHUs.
Brasicnocms 6030yxa.

OHeprus  TOIUIMBA.  YJeNnbHas  TeIUIoTa
CTOpaHUsL.

Tpunyunsr pabomer mennogeix Osuzamenei.
K1 Mmenioeozo
odgucamens. Tennogvle Oguecamenu u 3awuma

oxpyaicaroweti cpedvt (MC).

3akon coxpamenusi u npespawjeHus. IHePeUU 6
mennoguvix npoyeccax (MC).

Hemoncmpayuu’
[paBuia u3MepeHus TeMIepaTyphl.

e  Bunwl Teruionepenauu.

e OxmakaeHue NPy COBEPIICHUH PabOoTHI.

e HarpeBanue npu coBepiieHHH padOThI

BHEITHUMH CHIIAMH.

e (CpaBHEHHE TEIUIOEMKOCTEH  Pa3IUIHBIX
BEIIIECTB.

e  HaOmromeHne KUMIEHN.

e HaGmogeHnue mocTosHCTBA — TEMIIEPaTyphl

TIpH TUTABJICHUH.
e  Mojenu TEIIOBBIX JBUTATENEH.
@ponmanvHble 1ad60pamopHsie padomst u
ONbIMBL.
1. HaOmiogeHne W3MEHEHHWs BHYTPEHHEH
SHEPIUH TeJa B Pe3yIbTaTe TeIUIONEpeaaun 1

O0ocHOBaHME IO TTOJITOTOBJICHHOMY JITOPUTMY COBMECTHO C IEIaroroM IMpaBWI U3MEPEHHs
TeMIIepaTyphl.

CpaBHEHHE pa3JIMIHBIX CIIOCOOOB M3MEPEHHS H IIIKAJ TEMIIEPaTyphI.

HaGmronenue 3a npoBeieHHEM OIBITOB, EMOHCTPHUPYIONINX H3MEHEHUE BHYTPEHHEH SHEPTiH Tena B
pe3ynbTare Temonepeiayn 1 padoThl BHEITHUX CHII.

HaGmronenue 3a nmpoBeieHHEM OIBITOB, 00CY)K/IEHHE MPAKTUYECKUX CHTYAIMH, JEMOHCTPHPYIOIUX
pa3IUyYHbIE BUJIBI TEMJIONEPEaayn: TEIUIONPOBOAHOCTh, KOHBEKIINIO, H3Ty4eHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJNIOTHYECKYIO KapTy MO PYKOBOACTBOM Ilefarora SIBICHUS
TEII000MEeHa MPH CMEIIMBAHWUH XOJIOJHOH U TopsYeld BOBI.

HaGimonenne ycTaHOBIICHHSI TETUIOBOI'O PABHOBECHS MEX/Ty TOPsTYEH M XOJIOAHOM BOIOM.
OnpeneneHne Mpy NOMOIIY Telarora KOJIM4YecTBa TEIUIOTHI, MOJTYYEHHOr0 BOJIOH IPH TEINTI00OMEHE C
HarpeThiM METAJUIMYECKUM IIWIIHHIPOM.

Omnpenenenue no TabiuIe yIeTbHOH TeII0EMKOCTH BEIECTBA.

Pemenne TUNOBBIX pacy€THBIX 3agad B 1—2 nelcTBUS ¢ OMOpPOH Ha alNropuTM, MPerBapUTEIbHO
pa306paHHbIﬁ COBMCCTHO C II€HaroroM, CBsA3aHHBIX C BBIYHCIICHHUECM KOJIHMYCCTBA TCIUIOThHI U
TEII0EMKOCTH TIPH TETUIOOOMEHE.

Amnanus Ipy 1noMomu mnejaarora CI/ITya[H/Iﬁ MPaKTUYCCKOro HCIOJb30BaHUA TCIIOBBIX CBOMCTB
BEIIECTB M  MaTepHajoB, HampuMep B  LEISIX  DJHEProcOepe)KEHUs:  TEIUIOM3OJISIIHS,
sHeprocOeperaroue Kpbliy, TepMOAKKYMYISTOPHI U T. .

HaOGnronenne siBiIeHU HCTIApEHUS M KOHIEHCALIHH.

HabmroneHue 3a nccieaoBaHueM Ipolecca UCAPEHHs Pa3IM4HbIX KHUIKOCTEH.

OOBsiCHEHHUE [0 AITOPUTMY COBMECTHO C MEJIaroroM sIBICHUH HCIapeHHs U KOHJIEHCAIIUU Ha OCHOBE
ATOMHO-MOJIEKY/ISIPHOTO YUCHHSI.

Habnronenue n 00bACHEHUE MpoLiecca KUMEHNs, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPaTyphl KUIIEHHS OT
JaBIICHNUS.

Omnpenenenne Mo TabIHMIE OTHOCUTEILHON BIaXXHOCTH BO3/IyXa.

Habmronenue npotiecca miaBiaeHUss KPUCTAIIIMYECKOrO BELIECTBA, HAIPUMED, JIbAA.

CpaBHeHHE N0 IUTaHYy IPH MOMOIIM Iefjarora IpPOLECCOB IUIABJICHHUS KPUCTAJUIMYECKHX Tel
U pa3MSTYeHUst IPH HarpeBaHUU aMOP(HBIX Tell.

OmnpeneneHue Mo TabiauLe YIeIbHON TEMIO0THI IUIaBICHHS JIbA.

OOBsicHEHHE TI0 CXEMeE TTociIe 00CYKACHHS C MEAaroroM sIBJICHUH IIaBICHUS U KPUCTAIUTU3AIMHU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOT'O yIEHHSL.

Perenne THNOBBIX pacd€THBIX 3amad B 1—2 MEWCTBUS C OMOPOW HA ANTOPHUTM, IPEIBAPHTEIBHO
pa3o0paHHBII COBMECTHO C IT€1ar0roM, CBSA3aHHBIX C BBIYMCIIEHHEM KOJIMUYECTBA TEIUIOTHI B ITPOLIECcax
TeIUIonepesayuy Mpy IUIaBICHUH U KPUCTAIIM3AINN, HCIIAPEHUH U KOHIICHCAIINH.

AHanu3 mpy MOMOIIM Mearora ¢ ornopod Ha JUIAKTUYECKHH MaTepHal CHUTYalMHd MPaKTHIECKOTO
MIPUMEHEHHSI SIBICHWH IUIABICHUS W KPHCTAUIM3ALNM, HANpUMEp, MOMyYeHHE CBEPXUHCTHIX
MaTepHaoB, COJICBast IPeka u Jp.

AHanu3 npy NOMOIIH Teffarora paboTsl 1 00BSICHEHNE IPUHITHIIA ISHCTBHS TEIUIOBOTO JIBUTATENS.
Beruncienne KommdecTBa TEIUTOTHI, BBIIEISIONIErocs MPU CTOPAaHWN Pa3IMYHBIX BHIOB TOIUINBA, U
KII/I nBurarens.




pa60T},1 BHCIIHUX CHIJI.

e lccrnenoBanue sIBICHHS TEIIOOOMEHA TPH
CMEIINBAHUHU XOJIOMHOMN U TOPSTYEH BOJIBI.

e Onpedenenue  Koauuecmea  menomol,
NOMYHEHHO20 B8000U NpuU MmMenioobmene ¢
Haz2pemviM MeMALIUYeCKUM YUTUHOPOM.

o Onpedenerue YOeabHOU MENI0EMKOCHU
eeuecmad.

e Hccnenoanue mpoiecca HCIapeHust.

e  OmnpeneneHne OTHOCHTENBHON BIIaXXHOCTH
BO3/IyXa.

e Onpedenecrue
NAaeIeHUAIbLOA.

VOenbHO mennomaol

O6CY)KZ[eHI/Ie COBMCCTHO C II€JAroroM 3KOJOI'MYCCKHX HOCJ'IG)ICTBI/Iﬁ HCIIOJIB30BaHHs I[BI/IFaTeHeﬁ
BHYTPCHHETO CrOpaHusd, TCIIJIOBBIX U FHHpOSHeKTpOCTaHHI/Iﬁ (MC — DKOJI0rus, XI/IMI/IH).

Pa3znen 7. Dne

KTPUYECKHE U MATHUTHBIE siBjaeHus (37 1)

dyekTprUYecKne
3apsabl.
3apsiskeHHbIE
TeJia M UX
B3aMMOo/IelicTBHE
(7 4)

Onexmpusayus men. JIBa poaa 371€KTPUIECKUX
3apsnoB. BzauMonelcTBUE 3apsOKEHHBIX — TEIl.
3axon Kynona (3asucumocmo cunel
83aUMOO0eNICMBUS 3APAHCCHHBIX Mel O 6eTUUUHD
3apsA008 U pacCmMOANUS MeXHCOY Meamu,).

Onextpuueckoe  mone.  Hanpsowcénnocmo

anekmpuueckoeo noaa. Ipunyun cynepnosuyuu
9NeKmMpUdecKux noell (Ha KauecmeeHHoM YPOsHe).

Hocumenu INEKMPULECKUX 3aps008.
OnemenmapHulii NeKMpuUYecKull 3apso0.
Cmpoenue amoma. IIpOBOTHUKH M AUIEKTPUKH.
3aKOH COXpaHEHHS HIEKTPUYECKOT0 3apsaa.

Jemoncmpayuu®

e DIeKTpHU3amus Tell.

e JlBa poma DIEKTPUYECKUX 3apilioB U

B3aUMOJICHCTBHE 3apsIKEHHBIX TeIl.

e VYCTpOICTBO U JEHCTBUE 3IEKTPOCKONA.

e  DIleKTpocTaTHYeCKast HHAYKIHSL.

e 3aKOH COXpaHEHHUS AIIEKTPUYECKUX 3apsIOB.

dponmanvhvie 1adopamopHie padomol u
onvimal.

1. OnpITel IO HAOTMIOACHUIO IEKTPU3AIINH T

WHIYKIWEH 1 IPH COMPUKOCHOBEHHH.

HabntoeHue 3a MpoBeJEHUEM OIBITOB I10 AJIEKTPU3ALNH TEIl TIPH CONPUKOCHOBEHUH U MHIYKIIHEH.
HaGmronenne u o0bsICHEHHE C OMOPON HAa AUAAKTHYECKUM MaTepHaj B3aUMOJICHCTBUS OHOUMEHHO
U Pa3HOMMEHHO 3apsDKEHHBIX Tedl.

OO0BscCHEeHHE ITPU TTOMOIITH [1e/1arora MPUHIINIA 1eHCTBUS JIEKTPOCKOIIA.

OOBsCHEHHE COBMECTHO C IENAaroroM SBICHUN 3JEKTPH3AIMK IPU CONPHUKOCHOBEHHH TEN U
WHIYKIMEH C UCTIOIh30BaHUEM 3HAHUI O HOCUTENSAX IEKTPUUECKUX 3aps/IOB B BEUIECTBE.
PacnozHaBanue W OOBSICHEHHE IO CXEME COBMECTHO C II€aroroM SBICHHN 3JIEKTPH3aIuu
B OBCEIHEBHOM YKU3HH.

Habmntonenne 1 00bsCHEHHE C OTTOPOI Ha TEXHOIOTHYECKYIO KapTy OIBITOB, HILTIOCTPUPYIOIIUX 3aKOH
COXpaHEHHUS HIEKTPUIECKOro 3apsa.

HabmntogeHue ombITOB IO MOIETUPOBAHUIO CUIIOBBIX JIMHUHN 3JIEKTPHUECKOTO TOJI.

HccnenoBanne moa pyKOBOICTBOM II€Aarora AEHCTBHS 3JEKTPHUECKOrO IOJIA Ha IPOBOIHHUKU U
TURIIEKTPUKA




MocTosiHHBIH
3JIEKTPUYECKH I
Tok (17 4)

.Onwvimoi,

OnexTpuueckuil ToK. Yenosusa cyuwecmeosanus
nekmpuyecko2o moxkd. VICTOUHUKY TTOCTOSHHOTO
ToKa. J[eHCTBHS 3JIEKTPUIECKOr0 TOKa (TEILIOBOE,
XUMHYECKOE, MAaTHUTHOE). JDIeKmpuyecKull mok
8 JHCUOKOCTNAX U 2a3dX.

Pabota ¥ MONIHOCTH BJIEKTPUYECKOTO TOKA.
3axon [rcoynas—Jlenya. dnexmpuueckue yenu u
nompeoumeny 21eKMpU4ecKol dHepeuu 8 ovimy.
Onektpuueckas 1enb. Cuna Toka. DIeKTPUIecKoe
Hanpspkenue.  CONpPOTHBIIGHWE  MPOBOTHHKA.
Yoenvroe conpomuenenue seujecmsa. 3akon Oma

And  ydacTka 1emd. IlocmefoBaTensHoe M
napamnensHoe  COGJWHEHHE  IPOBOJHHKOB.
Kopomxoe 3ambikanue.
HMemoncmpayun’

e [IpoBOAHUKH U ANDIIEKTPUKH.
e  MogaenupoBanue CHIIOBBIX
SJIEKTPUIECKOTO TOJIA.
HcTouHnky MOCTOSTHHOTO TOKA.
JlefcTBYSI 31IEKTPUYECKOrO TOKA.
ONEeKTPUUECKUI TOK B )KUIKOCTH.
T"a3oBrlii paspsa.
H3mepenue cuibl TOKa aMIIEPMETPOM.
M3mepeHue 31eKTpUYECKOro HanpsKEeHUs
BOJITMETPOM.
e Peocrar u MarazuH COpOTUBIICHUMN.
Dponmanvhvle nadbopamopHvie pabomot u
Onvimol.

JIMHUHA

JMccnenoBanue nercTBYs JJIEKTPUUECKOrO OIS Ha

TIPOBOJHUKHU U JUDJIEKTPUKH.

.COopka 1 mpoBepka padOTHI ANMEKTPUIECKOHN IeTTH

IIOCTOAHHOI'O TOKa.

.M3mepenue u perynupoBaHue CUITbI TOKA.
. I3MepeHue u perympoBaHue HAMPSDKEHUSL.
Hccneoosanue

3a8ucuMocmu  Cuibl  MOKd,
uoywe2o uepe3 pe3ucmop, om ConpomueIeHus.
pesucmopa u HanpadCeHus.

OeMOHCIMpUpyIoWue  3a8UCUMOCTb
INEKMPUYECKO20 CONPOMUBIEHUS NPOBOOHUKA
om e2o ONuMbl, NIOWAOU NONEPEUHO20 CeUeHUs.

HaOmonenue pa3nuyHbIX BUIOB ACHCTBHS IEKTPHUECKOTO TOKA U OOHAPYKEHNE COBMECTHO C
NI€1aroroM 3TUX BUJOB AEHUCTBHS B TOBCEIHEBHON XKHU3HH.

COopka 110 cXeMe U UCTIBITaHKE 0] KOHTPOJIEM Mejarora 3JeKTPUIEeCKON e MOCTOSIHHOTO TOKA.
HaGmonenue 3a nemoHcTpalyeil i3MEepeHHs CHIIBI TOKa aMIIEPMETPOM.

HaOmonenue 3a neMoHCTpanuei H3MepeHus SJIEKTPUIECKOr0 HANPSHKEHHST BOJIETMETPOM.
[IpoBenenne m OOBSICHEHWE TPHU TOMOIIM YYUTENS OIBITOB, JIEMOHCTPHPYIOMINX 3aBUCHMOCTH
3JEKTPUUYECKOr0 CONPOTHUBIICHUS] NPOBOAHMKA OT €ro JJMHBI, IUIOUIAJM NONEPEeYHOro CEUEHUs U
MaTepuana.

HaGmonenne 3a peMoHCTpalield MCCIeOBAaHHS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIEr0 4epe3
PE3UCTOp, OT COMPOTHUBIIEHHS PE3UCTOPA U HAIPSDKEHUS Ha PE3UCTOPE.

ba3oBele npezacTaBieHUs O MpaBWIaX CIOKEHHUs HANPSHKEHUH IPHU MOCIeA0BaTENbHOM COeTMHEHUN
JIBYX PE3UCTOPOB.

BbasoBele npeacTaBieHus 0 MpaBuiiax JUIs CHIIBI TOKA MIPU MapaijiebHOM COeTUHEHUH PEe3UCTOPOB.
HabntoneHne JeMOHCTpalUK TIeAarora 0 CUTYalusaxX Mociae0BaTeNbHOIO U MapalIeNnbHOrO
COCAMHECHUA MMPOBOJHHUKOB B JOMAalIHUX JJICKTPHUUCCKUX CETAX.

PenieHre TUMOBBIX pacu€THBIX 3aja4 B 1—2 NEHCTBUS C OMOPOW Ha aJITOPUTM, MPEABAPUTENHHO
pa3o0paHHBIl COBMECTHO C TMEJaroroM C HCIoib30BaHMeM 3akoHa Oma u dopmyn pacuéra
3JIEKTPUYECKOTO  COMPOTHUBICHUS TMPU  IIOCIEIOBATENbHOM U  IapajyIeIbHOM  COCIHUHEHUHU
MPOBOJHUKOB.

OmpeneneHue ¢ OHNOPOH Ha TEXHOJIOTHMYECKYIO KapTy IO DPYKOBOACTBOM Iiejarora padoThI
SIIEKTPUYECKOr0 TOKA, IPOTEKAIOLIET0 YePE3 PE3UCTOP.

OmnpeneneHue ¢ onopoil Ha TEXHOIOTHYECKYI0 KapTy IO PYKOBOJCTBOM I€Aarora MOLIHOCTH
SIIEKTPUYECKOTO TOKa, BBIIENAEMON Ha PE3UCTOpE.
HabimroneHnue 3a uccine10BaHEM 3aBHCUMOCTH CHJIBI TOKA YEPE3 JIAMIIOUKY OT HAaNpsDKEHUS Ha HEH.
Omnpenenenue ¢ ormopoii Ha TEXHOJIOTHUECKYI0 KapTy oA pykoBoacTBoM negarora KI1/I Harpesarens.
HabGmronenue 3a nccnenoBanueM NpeoOpa3oBaHUs YJHEPTUH IIPH IOABEME IPy3a 3JIEKTPOIBUTATEIIEM.
OOBsicHEHHE TOCIE PACCYKACHUS C NIEaroroM U COCTaBJIEHHUE IUIaHA-KOHCIIEKTa YCTpOiicTBa U
NPUHIMIA ASHCTBUS JOMAIIHHUX 3JIEKTPOHArPEBaTENbHBIX IPUOOPOB.

OOBsicHEHHUE TTOCIIE PACCYKACHUS C NIEaroroM U COCTaBIICHUE [IaHA-KOHCIIEKTa IPUYUH KOPOTKOTO
3aMBIKaHUs U IPUHIINIA AEHCTBUSA IUIABKHUX NPEIOXPAHUTENEH.

Perrennie THIOBBIX pacu€THRIX 3a7ad B |—2 NEHWCTBHS C ONOPOH HAa alTOPUTM, MPEABAPUTEIHHO
pa3zoOpaHHBI COBMECTHO C TIEIarOrOM C MCTIONb30BaHueM 3akoHa JIxoyms—IIeHa.

HaOmtonenue BOSHUKHOBEHHUS IIEKTPUIECKOTO TOKA B SKUIKOCTH.




u mamepuana.

dlposepka npasuna crodxicenus HANPs’CeHUll npu
nocne008amenbHOM coeouHenuu 08yx
pe3ucmopos.

dlposepka npaeuna Ons  Ccuibl MoKa Npu
NapanieibHoM COeOUHEHUU Pe3UCTIOPOE.

.Onpenenenre pabOThI  DIESKTPHUECKOTO TOKA,
HIYIIETO Yepe3 Pe3nUcTop.

e  OmpeneneHde MOIIHOCTH — 3JEKTPUYECKOrO
TOKA,BBIJIETSIEMON HA PE3UCTOPE.

e UccrnenoBaHue 3aBUCUMOCTH  CHIIBI  TOKA,
UIYIIEr0 Yepe3 JIAMITOYKY, OT HANpsDKEHUs Ha
He.

e Onpeoenenue KII/] nacpesamens.




MarnuTHbIe
siBJieHus (6 1)

IlocTostnHbIe MarHuTEL. B3anmoneicTBre
TOCTOSTHHBIX MarHUTOB. Maenumroe noie.
Maenummnoe none 3emau u eco 3nauenue ons
orcusnu Ha 3emae. Onvim Opcmeda. Machummuoe
noe anekmpuieckozo moka. Ilpumenenue
NIEKMPOMASHUMO8 8 mexHuKe. /leticmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnekmpoosuzamens NOCMOAHHO20 MOKA.
Hcnonvzoeanue snekmpoosueameneii 6
MEeXHUYECKUX YCMPOUCMEAx U Ha Mpancnopme.
HMemoncmpayuu’
e  BzaumonelcTBUE MOCTOSHHBIX MAarHUTOB.
e  MopenupoBaHue HEBO3MOYKHOCTH
paszieneHus MojtoCcoB MarHUTa.
e MogenupoBaHie  MarHUTHBIX
MMOCTOSTHHBIX MarHUTOB.
e OmmIT DpcTena.
e  MaraurHoe nojie Toka. DJIEeKTPOMarHur.
e  JleiicTBME MAarHUTHOTO TOJISl HA POBOJHUK
CTOKOM.
e DIEKTPOABUTATENb OCTOSHHOIO TOKA.
Dponmanvhvie nabopamopHvie padbomot u
OnbImMbl.

MoJIeH

JMcciaenoBanue  MarHMTHOTO — B3aMMOJICHCTBHSA
MMOCTOSIHHBIX MarHUTOB.
JM3ydyenne  MarHUTHOTO  TONA  TOCTOSHHBIX

MAar"HuToOB IIpU UX O6'I>CI[I/IHCHI/II/I 1 pa3aeiIeHnu.

JMccnenoBanue nelcTBUS IJIEKTPUYECKOTO TOKA HA

MarHUTHYIO CTPEJIKY.

.OnBITBI, AEMOHCTPUPYIOUINE 3aBHUCUMOCTH CHIIBI

B3aUMOJCHCTBUS KaTylKl ¢ TOKOM W Mar"HuTa
OT CUJIbI TOKA W HAIIPpaBJICHUSA TOKa B KaTYyIIKE.

JM3ydeHue peicTBUS MarHUTHOIO MOJdS  HA
TIPOBOTHHUK C TOKOM.

.Koncmpyuposanue u usyyenue  pabomuol
91eKmpoosu2amet.

JM3mepenue KITA 3JIEKTPOABUTaTENbHON

YCTaHOBKH.

HccnenoBanue moj pyKoBOICTBOM IeJarora MarHUTHOIO B3aMMOJEICTBHS IOCTOSHHBIX MarHUTOB.
N3yuenne ¢ onopoil Ha TEXHOIIOTUYECKYIO KapTy MO pyKOBOJICTBOM I€1arora MarHUTHOT'O MOJIs
TTOCTOSTHHBIX MAarHUTOB IIPY MX O0BEMHEHUH W Pa3JeIeHNH.

HaGmonenue 3a mpoBeieHNEeM OITBITOB 110 BU3YaJIN3aIMH TT0JISl IOCTOSIHHBIX MarHUTOB.

N3yuenne nmoa pyKoBOJICTBOM I€1arora sBJICHUS] HAMarHWYMBaHUS BEIECTBA.

HccnenoBaHne COBMECTHO C MEAATOrOM JI€HCTBUSA 3JIEKTPUUECKOTr0 TOKa Ha MATHUTHYIO CTPEINKY.
HaOmonenue 3a mpoBeaeHHEM ONBITOB, JIEMOHCTPHPYIOIIMX 3aBUCUMOCTH CHIJIBI B3aWMOACHCTBHA
KaTyIIKH ¢ TOKOM U MarHuTa OT CHJIBI M HallpaBJIEHUs TOKA B KaTyIIKe.

AHanu3 Mpy MOMOIIM TeJlarora CUTyalui NpakTHYeCKOro NMPHUMEHEHUs! 3JIEKTPOMarHuToB (B
OBITOBBIX TEXHHUECKHUX YCTPOWCTBAX, MPOMBIIUICHHOCTH, MEAUIIMHE).

N3yuenue ¢ onopoii Ha TEXHOJIOTHUECKYIO KapTy O] PYKOBOJICTBOM Ie/larora JeicTBUs MarHUTHOTO
TOJISI HA TIPOBOJHUK C TOKOM.

N3yuenue c onopoil Ha TUIAKTHUECKUIM MaTepHral AeHCTBUS 3JIEKTPOIBUTATENS.

N3mepenue copmecTHO ¢ negaroroM KIIJI anexTpoaBuraTeaIbHON yCTaHOBKH.

bazoBble npescTaBiIeHNs 0 Pa3IMuHbIX MPUMEHEHUSIX 3JIEKTPOABUraTeell (TpaHcnopT, ObITOBbIE
yCTpOICTBa U Ap.).




JIEKTPOMATHUT
Hasl MHIYKIHUS
(4)

Onvimbi @apades. Henenue
anekmpomacuumnou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi nonyueHus
NleKmpuyeckol dHepeuu. DIEKTPOCTAHIMH Ha
BO300HOBJISICMBIX UCTOYHUKAX YHEPTHH.

HMemoncmpayuu’

e HccnenoBanue siBieHUs
3JIEKTPOMATrHUTHOMHHTYKIIAH.

e Omnpwitel Dapages.

e  3aBHCHUMOCTh HATPABJICHUS
UHIYKIIMOHHOTOTOKA OT YCJIOBHH €ro
BO3HUKHOBCHUS.

e  DJeKTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvhvie nadbopamopHsie padbomot u
onvimel.

1. OHLITLI 1o HUCCJICI0BAHUIO SIBJICHUA
3JIEKTPOMArHUTHOM MHAYKLIMU: UCCIIEIOBAaHUE
U3MEHEHUN 3HA4YCHUA n HalpaBJICHUA
I/IHllyKIlI/IOHHOFO TOKa.

HpOBeZ[eHI/Ie COBMECCTHO C II€AaroroM OIIBITOB ITO MCCIICAOBAHUIO SABJICHUA 3J'I€KTpOMaI‘HHTHOI71
UHAYKOUU: UCCIICAOBAHUEC W3MCHCHHUH 3HAUYCHUS 1 HalpaBJICHUS HTHAYKIUOHHOI'O TOKa

Pe3epBHoe Bpems (1 1)

e KJIACC (96 1)

TemaTnueckuit
0J10K, TEMA

OcHoBHOe coaepxkaHue

OcHOBHBIE BHIBI JeSITeILHOCTH YYAIIUXCS
(Ha ypoBHe yueOHBIX AeiicTBHUI)

Pa3nen 8. Mexanuueckue sijieHus (40 1)




Mexanuueckoe
JIBHKEHHE

H CII0COOBI €ro
onucanus (10 1)

Mexanuueckoe JBIKCHHE. MaTepualibHas
touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHHYEeCKOTO  JBIDKCHHA.  PaBHOMepHOE
MpsSIMOJIMHEWHOE  JABWXKeHHWe. Hepasnomepnoe
npamonuHetHoe  osudicenue.  CpemHsas  u
M2HOBEeHHAs cKOpocmb mena npu
HEPasHOMEPHOM OBUINCEHUU.

Yckopenue. Pasnoycropennoe
NpAMONUHEHOe osuvicerue. CBobomHOE

nanenue. Onvimul I anunes.
Pasnomepnoe osudicenue no oxpysicHocmu.
Ilepuoo u uacmoma obpawenus. Jlunetinas u
yenosas  ckopocmu. Llenmpocmpemumenvroe
ycKkopenue.
Hemoncmpauyuu
e HaOmoneHrne MEXaHMYECKOTO JBHKCHHUS
TeJla OTHOCUTEIBHO Pa3HbIX TEJT OTCUETA.

e (CpaBHeHHe TyTel U  TpaeKTOPHUH
JIBIDKEHHS OIHOTO W TOrO0 JKE Tela
OTHOCHUTEIILHO Pa3HBIX TEJ OTCUETA.

e lI3mMepeHHE CKOPOCTH H  YCKOPCHHSA
IPAMOJITUHEHHOTO JBIKEHHUS.

e HccnenoBanue IIPU3HAKOB
PaBHOYCKOPEHHOT'O JABKCHHUS.

e HaOmiomenwe  OBWKEHHMS  Tela IO

OKPY>KHOCTH.
e HaOmromenne MeXaHWYECKHUX SIBICHUH,
MPOUCXOMAIIMX B CHCTEME OTCUETa
«Tenexxka» mnpu €€ paBHOMEPHOM U
YCKOPEHHOM  JIBIDKEHHMHM OTHOCHTEIBHO
KaOuHeTa PU3HKH.
dponmanvuvie nadopamopHsvie padomsl u
onvimal.
o Koncmpyuposanue mpaxkma 018 paseoHa
U OanvHeluleco PpAeHOMEPHO20 OBUNCEHUSL
WApUKA UTU MELeHCKU.
e  Ompenenenue cpenHei CKOPOCTH
CKONIBXEHUsT  Opycka WJIM  JBWKCHUA
HIapyKa Mo HaKIIOHHOU IUIOCKOCTH.

e OmpeneneHne yCKOpEHHWs Tela
PaBHOYCKOPEHHOM JIBIKCHHH T10

npu

AHami3 ¢ TOMOIIBIO TIe1arora 1 00Cy X IeHHE Pa3InIHbIX IPIMEPOB MEXaHUIECKOT'O JIBHKCHUSL.
OO6cyx1eHrne COBMECTHO C TI€aroroM TPaHuIl IPIMEHUMOCTH MOJIENN «MaTepralibHas TOUKa».
Omnncanue nocie 00CyX/IEHHS C MearoroM MEXaHWIeCKOro JBIKEHHUS Pa3IMIHBIMHU CIIOCOOaMHU
(ypaBHeHme, Tabnuna, rpaduk).

AHanu3 1oJ PYKOBOACTBOM Ilefjarora >KM3HEHHBIX
OTHOCUTEIIBHOCTh MEXaHWYECKOT O JIBIKEHUSI.
HaOmonenne MexaHN4ecKoro JBIDKEHUS Tella OTHOCHTEIFHO Pa3HBIX TEN OTCYETA.

CpaBHeHue MyTel U TPaeKTOPUH JBMXKEHUSI C OIOPOM Ha TEXHOJIOIMUYECKYIO KapTy MOJ PYKOBOICTBOM
nejarora OJJHOrO M TOTO )K€ Tejla OTHOCUTENBHO Pa3HBIX TeJl OTCUETA.

AHanu3 ¢ IOMOIIBIO Neflarora Tekcra [anuiest 00 OTHOCUTENBLHOCTH JIBMKESHUS; BBITIOJTHEHHUE 3a1aHHH
IO TEKCTY (CMBICIIOBOE UYTEHUE).

[MpocTeiimne BEIYUCIECHUS 110 00pa3Ily CpeAHEl CKOPOCTH CKONBXEHHUS OpycKa MM ABHKEHHS MIapHUKa
M0 HAKJIOHHOM MJIOCKOCTH.

AHanu3 1 00CyX/JeHHE C ONOPOH Ha TEXHOJOTMYECKYI0 KapTy IOJl PYKOBOJICTBOM IIeAarora CriocoooB
NpUOITKEHHOTO ONPEAEIeHUs] MTHOBEHHOH CKOPOCTH.

OnpepesieHue nocie paccy:KAeHHs C eAaroroM 1o cxeMe CKOpOCTH PAaBHOMEPHOT'O JIBIDKEHUsI (IapuKa
B KHUJIKOCTH, MOJIENTN AJIEKTPUIECKOT0 aBTOMOOWIIS U T. II.).

OmnpeneneHre COBMECTHO C IMEAAroroM IyTH, MPOMICHHOIO 3a JaHHBIH NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJia 10 rparKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JIBIXKEHUSI OT BPEMEHHU.
HavanbHble TpencraBieHHe O MPUHIMIAX ACHCTBUS  TPUOOPOB, HM3MEPSIONINX
(ciumomeTpoB).

[Mpocreiiline BhIYUCICHUST TIO0 00pa3ly IYTH U CKOPOCTH IPH PABHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBIKCHUM TeTa.

OmnpeneneHue COBMECTHO C IEAAroroM IPOMAEHHOrO ITyTH M YCKOPEHUs ABMKEHUS Tela Mo rpaduxy
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O NPSMOJIMHEWHOT O JBMKEHUS Tella OT BPEMEHHU.
OmnpeneneHue ¢ MOMOLIBIO TI€JJarora yCKOpEeHHs Tela Py paBHOYCKOPEHHOM JIBH)KEHHH 110 HAKIIOHHOM
TUIOCKOCTH.

W3mepeHue mo cxeme IoOClie pacCy)KAEHHS C MEeJaroroM NMepHoga W YacTOThl oOpamieHHs Tenla II0
OKPYKHOCTH.

OmnpenencHue HaXOXKAECHWUS IOA PYKOBOACTBOM II€Jarora CKOPOCTH PaBHOMEPHOI'O IBMXKEHHS Tena
10 OKPY>KHOCTH.

Perrenne THIOBBIX pacdyETHBIX 3amad B 1—2 NEHCTBUS C OMOPOM Ha alTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIi COBMECTHO C TIIE€JAaroroM Ha OINpPEIEICHHE KHHEMAaTHYECKUX XapaKTEPUCTHK
MEXaHWYECKOT0 IBM)KEHNS Pa3IMIHBIX BUIOB.

Pacnio3naBanue n npuOIMKEHHOE ONMCaHUE MO 00pasily rmociae 0OCYKICHHUS ¢ MEJaroroM Pa3IHIHBIX
BHJIOB MEXaHHYECKOTO ABIKEHUS B NPUPOJE M TEXHUKE (Ha NpuMepax CBOOOJHO MaJaoIIMX Ted,
JBYDKCHUS JKUBOTHBIX, HEOECHBIX TEJI, TPAHCTIOPTHBIX CPECTB H AP.).

CHTyaHHﬁ, B KOTOPBIX  IIPOABJIACTCA

CKOpPOCTh




HaKJIOHHOH IJIOCKOCTH.

e HccrnenoBanue 3aBUCHMOCTH IYTH OT
BpPEMEHHU [TPU PAaBHOYCKOPEHHOM JBHKEHUU
0e3 HaYaIbHOW CKOPOCTH.

e [lpogepka  eunomesvl:  eciu  npu
PABHOYCKOPEHHOM o08udICeHUU oe3
HAYanbHOU CKOPOCIU  NYMu  OMHOCSAMCS
KaK pa0  Heuémuvix uycer, mo
coomeemcmayroujue NPOMENCYMKU
6pemMeHU OOUHAKOBHL.

B3anmopeiictBue
Tea (20 )

Ileperit 3axkoH HeioToHa. Bropoil 3akoH
Herotona. Tperuii 3axkon HeroToHna. [lpunyun
CYnepno3uyuL Cui.

Cuna ynpyeocmu. 3axon I yka. Cuna mpenus.:
CUNA MPeHUsi CKOTbIUCEHUsL, CUTIA MPenUsi NOKOS,
opyeaue 8u0bl MpeHus.

Cura TSDKECTM M 3aKOH  BCEMHPHOTO
TSATOTEHHsSI. Y CKOPEHHE CBOOOIHOTrO TajeHUs.
Heuocenue nnanem eoxpye Connya (MC).
Ilepesas kxocmuueckas ckopocmov. Hesecomocmp
U nepezpy3Ku.

PaBHoBecue MaTepuaJbHON TOUYKH.
Abcomomno  meépooe  meno.  Pasnosecue
meépooeo  mena C  3GKPEeniéHHOU  OCbio

epaujerus. MOMEHT CUIBL. LJenmp msscecmu.
Hemoncmpayuu
e  3aBHCHMOCTh YCKOPEHHS Tella OT MacChl
TeNna U JEUCTBYIOLIEN Ha HETO CUIIBIL.
e HaOmiomenue paBeHCTBA  CHII
B3aUMOJCHCTBUU TEJl.
e lI3MeHeHHEe Beca Tella MPH YCKOPEHHOM
JIBMDKCHHH.
@D poHTAIbHBIE J1A00pPATOPHbIE PA0OTHI U
ONbITHI.

pu

e HccremoBaHne  3aBHCHMOCTH — CHUIBI
TPEHHSI CKOJIBKEHHUS OT CUITbI HOPMAJIBHOTO
JTABIICHMUSL.

e  OmpeneneHue
CKOJIL)KEHHS.

Kod(pHUIMEeHTa TPEHU

HaGimonenre u o0cyXieHre COBMECTHO C IIEIaroroM OINBITOB C JBMDKEHHEM Tejla MPU YMEHBIICHUN
BIIMSIHUS IPYTUX TEJ, MPENATCTBYIOMINX JBH)KEHUIO.

AHanu3 Mo cxeMme IOCie PACCyXAEHUs C IeJaroroM TekcTa ['amuies ¢ OmMcaHUEeM MBICIEHHOTO
JKCIIEPUMEHTa, O0OOCHOBBIBAIOIIETO 3aKOH HMHEPIMHU; BBIITOJHEHHE 3aJlaHUil 10 TEKCTY (CMBICIOBOE
YTCHUE).

OO6cyxaeHre moj pyKOBOACTBOM IeJlarora BO3MOYKHOCTH BBITIONHEHHSI 3aKOHA MHEPIMU B Pa3IHUHBIX
CUCTEMAX OTCYETA.

Habntonenne u o0CyXJ€HHE COBMECTHO C MEJaroroM MEXaHHYECKUX SIBICHHUH, MPOUCXOJSIINX B
cucteMe oTcyéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTENBHO KaOWHeTa
¢buzuKH.

JlelicTBUS ¢ BEKTOPAMHU CHII: BBIIIOJIHEHHUE 3aJaHUH T10 CIOXKEHHIO U BBIYUTAHUIO BEKTOPOB.
HabGmrogenune 3a NpoBEJCHUEM OIBITOB, JIEMOHCTPUPYIOLIMX 3aBUCHUMOCTb YCKOPEHMs Tejla OT
MPUIIOKEHHON K HEMY CHJIBI M Macchl Tela.

AHanu3 1 00bsICHEHHE € ONIOPOI Ha TEXHOJIIOIMYECKYIO KapTy MO/ PYKOBOJCTBOM IeJarora siBJI€HHH ¢
UCII0JIb30BaHUEM BTOPOro 3akoHa HploToHa.

Perrenne THIOBBIX pacu€THBIX 3a7a4 B 1—2 NEHCTBUS € OMOpOI Ha ajroOpUTM, MPEeaBAPUTEIBHO
pa3o0paHHBIl COBMECTHO C IIE€NAaroroM C HCIOJIb30BAaHMEM BTOPOro 3akoHa HploTOHa M mpaBuia
CIIOXKEHUS CHIL.

OmnpeneneHue COBMECTHO C TIEaroroM xKECTKOCTU NMPY>KUHBI.

AHanu3 cuTyaluil ¢ OIopoil Ha TEXHOJIOIMYECKYI0 KapTy IO PyKOBOJCTBOM I€arora, B KOTOPBIX
HAOMIOaroTCs ynpyrue aedopManyy, 1 ux o0bsICHEHHE ¢ MCIOIh30BaHNeM 3aKoHa ['yka.

Perrenne THMOBBIX pacd€THRIX 3amad B 1—2 AEHCTBHA C OMOPOW HA alTOPUTM, NPEIBAPUTEIHHO
pa300paHHBIN COBMECTHO C IIEIar0roM C UCIIOIb30BaHUEM 3aKoHa [ 'yka.

HccnenoBanre mpyu MOMOIIH TI€AArora 3aBUCHMOCTHU CHJIBI TPEHHS CKOJNBXEHHUS OT CHIIBI HOPMAJIbHOT O
nasneHnsi. COBMECTHOE 0OCYX/IEHHE Pe3yIbTaTOB HCCIIEIOBAHMA.

Omnpenenenue Mo KOHTPOJIEM IeJjarora ¢ Oropoi Ha KOHCIIEKT KO3(p(UIIMEHTa TPEHNS CKOIBKEHNSL.
W3Mepenne ¢ TOMOIIBIO MTearora CUIIbl TPEHHUS ITOKOSI.

Perrenne THIOBBIX pacdy€THRIX 3amad B 1—2 NEHCTBUSA C OMOpPOHW HA alTrOPUTM, MPEIBAPHUTEIHHO
pa300paHHBII COBMECTHO C MEJaroroM C UCIIONb30BaHNEM (DOPMYIIBI JUTS CHIIBI TPEHHS CKOJIBKCHHS.
AHanmu3 Mo CXeMe Iocie PacCy)KIEHHWs Megarora O ABWKEHHH TN TONBKO IOJ JIEHCTBHEM CHIIBI




3. Onpenenenue >kECTKOCTH NPYKHHBI.

TSKECTH — CBOOOJTHOTO MaJCHUs.
OOBsICHEHHE IO/ PYKOBOJICTBOM ITE/Iarora He3aBUCUMOCTH YCKOPEHUST CBOOOHOTO TIAJICHUS OT MaCChI
Tena.

Or1eHKa COBMECTHO C TIEIArOroOM BETIYUHEI CIUTBI TATOTCHUS, ISHCTBYIOMICH MEKIY ABYMS TEIaMH (IS
Pa3HBIX Macc).

AHanu3 ¢ Omopod Ha NUAAKTUYCCKAN MaTepuaj IBWKCHHS HEOCCHBIX TeN IOJ JCHCTBHEM CHIIBI
TATOTCHUSA (C UCTIOIB30BAaHUEM JIOTOTHUATEILHBIX HCTOYHUKOB HHPOPMAIIHH).

Pemienne TUMOBBIX pacu€THBIX 3afad B 1—2 JeHCTBHSI C OMOpPOM Ha alrOpUTM, MPEABAPUTEIHLHO
pa300paHHBIA COBMECTHO C TEaroroM ¢ UCIOJIb30BAHUEM 3aKOHA BCEMHPHOTO TSATOTCHUS B (POPMYIIBI
JUISL pacu€ra CUJIbI TSHKECTHU.

Habumonenne 1 o0CyxaeHHEe C MOMOIIBIO TIeAarora ornbITOB 110 U3MEHEHHUIO Beca Tella IPH YCKOPEHHOM
JIBIDKCHUH.

AHanu3 ¢ OMOIIIbIO TeJlarora YCJIOBUNA BOSHUKHOBEHHSI HEBECOMOCTH U MEPETPY3KH.

Pemenne TUMOBBIX pacu€THBIX 3a/ad B 1—2 neicTBUA C OMOpOM Ha alropuTM, MpeaBapUTEIbHO
pa300paHHBIIl COBMECTHO C TI€J]aroroM Ha OIpezieieHHe Beca Tejla B Pa3InYHBIX YCIOBHSX.

AHanuz ¢ ornopoi Ha TEXHOJIOTHYECKYI0 KapTy O]l PYKOBOJCTBOM Ie€farora Cui, JeHCTBYIOIIUX Ha
TeJI0, MOKOSIIIeecs] Ha OTope.

Onpenenenue ¢ TOMOIIBIO MeAarora HeHTpa THKECTH Pa3IMYHbIX Te.




3aKoHbBI
COXpaHeHHs!
(10 v)

Umnynsc  Tema.  Msmenenue — umnynvca.
Hmnynve cunvl. 3aKOH COXpaHEHUS MMITYIIbCA.
PeaxtuHOE mBmxkenue (MC).

Mexanundeckast pabora ¥ MoIIHoOcTs. Pabora
CHJ TsDKecTH, ynpyeocmu, mpenusi. Ces3b
oHepeuu u pabomoi. lloTeHUMaNbHas SHEPTHUSL
Tena, MOAHSATOTO HaJ| IOBEPXHOCTBIO 3EMIIH.
Tomenyuanvhas suepeusi CoHCAmMol RPYHCUHDL.
Kunernueckast SHEPTHSL. Teopema 0
KuHemuueckol JHepeuu. 3aKOH COXpaHEHUS
MEXaHUYECKOH SHEPTHUH.

Jemoucmpayuu
e Jlepenaua ummynbsca NpH
B3aUMOJIEHCTBUUTEI.
ITpeobpasoBanus
B3aUMOJICHCTBUU TeEN.
° CoxpaHeHHe UMITyJbca TIPH HEYIPYTOM

B3aUMO/ICHCTBUU.

e CoxpaHeHHe UMITyJIbca MPU aOCOIIOTHO
YIPYTOM B3aUMOZICHCTBUH.

e  HaGumoneHue peakTHBHOTO JIBHIKEHUSL.

e (CoxpaHeHHE MEXaHUYECKOH SHEPTUU MPH
CBOOOJIHOM TaJICHHH.

e (CoxpaHeHHE MEXaHUYECKOH YHEPTUU MPH
JBIDKEHHUHU Tella 0/ ACHCTBUEM P Y>KUHEI.
DponmanvHble 1ad6OpamopHblie padsomut u

onsimbol.

e  Ompenenennie paboTbl CHIBI TPEHUS NPHU
paBHOMEpPHOM  JABIDKGHHH  Tella IO
TOPU30HTAJIBHON [TOBEPXHOCTH.

e Ompenenenrie pabOTBl CHIBI  YIIPYTOCTH
mpu TOoaAsEME Tpy3a C HCIOIH30BAHUEM
HETIOABIDKHOT'O U TIOIBIKHOTO OJIOKOB.

e ll3yyeHue 3aKOHa COXPaHEHHUS YHEPTUH.

SHEPTUU pu

Habmonenue n obcyxieHre ¢ OMOIIBIO MIe/larora OnbITOB, AEMOHCTPUPYIOUINX Nepeaady UMITYIIbCca
TIPY B3aMMOJICHCTBUM TeJl, 3aKOH COXPAaHEHHUsI MMITYJbCa NPH aOCONIOTHO YIPYrOM W HEYIPYroM
B3aUMOJICHICTBHH TeIl.

HaOmonenue neMoHCTpalyy Iearora CUTyaluii B OKpYXKarolled jKU3HH C UCIIOJIb30BaHHEM 3aKOHa
COXpaHEHUS UMITYJIbCA.

PacnozHaBaHue ¢ omopoil Ha TEXHOJOIMUYECKYIO KapTy IOJ PYKOBOJICTBOM Ilefjarora sBJICHHS
PEaKTUBHOTO ABWXEHUs B mpupoje u TexHuke (MC — Ounomorus).

IIpyuMeHeHHEe COBMECTHO C IEAaroroM 3aKOHA COXPAHEHUs HMIynbca Ul pacdéra pe3yabTaToB
B3aMMOJICHCTBUSA TeN (Ha MpUMepax HEYNpyroro B3aMMOAEWCTBHS, YIPYroro LEHTPAJIBHOTO B3aUMO-
JIEMCTBUS IBYX OJJMHAKOBBIX Te€J, OJJHO U3 KOTOPBIX HEMOJIBUIKHO).

Pemrenne THMOBBIX pacy€THBIX 3a1ad B 2—3 JEHCTBUS C OMOpPOM Ha anropuT™M, NMpeaBapUTEIBHO
pa300paHHBIIl COBMECTHO C TIEJJaroroM C MCIHOJIb30BaHUEM 3aKOHA COXPAHEHHS UMITYJIbCa.
OnpeneneHre ¢ OMOPON HAa NTUAAKTUYCCKUAN MaTepHal paOOThI CHJIBI YIIPYTOCTH MPH MOIBEME rpy3a
C HCIIOJIb30BaHUEM HETIOABHKHOTO U MOJBIYKHOTO OJIOKOB.

M3MepeHue COBMECTHO € MeJaroroM MOITHOCTH.

H3mepenue ¢ MOMOILBIO Meiarora NoTeHHaIbHON SHEPTUH YIPYTo e OPMUPOBAHHOM NPy HUHBI.
M3MepeHue COBMECTHO C MeIaroroM KHHETHYECKOM SHEPTUH Teja Mo JJITUHE TOPMO3HOIO IMyTH.
Ha6HIOJleHHe 3a JKCIIEPUMECHTAJIbHBIM CPAaBHCHUEM HU3MCHCHHS l'[OTeHLIPIaJ'[I:.HOﬁ 1 KHHETHYECKOMU
DHEPrui Tena Mpy IBUKEHUM 110 HAKIIOHHOW IJIOCKOCTH.

HabntoneHne 3a SKCIEPUMEHTAIbHON MPOBEPKOI 3aKOHA COXPAaHEHWS! MEXaHHUUYECKOH JHEPruu MpH
CBOOOIHOM ITaJICHUM.

IIpumeHeHrne Ha HayalbHOM YPOBHE, C OIOPOM Ha JMAAKTUYECKUM MaTepuasl 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEPruu A pacuéra NOTEHIMAIBHON U KUHETUYECKOW SHEPTUil Tena.

Perrenne THMOBBIX pacdy€THBIX 3afad B 1—2 NEHCTBUS C OMOpPOH HA alrOpuTM, MPEIBAPUTEIBHO
pa300paHHbII COBMECTHO C I1€1arOTOM C UCTIOIb30BAHUEM 3aKOHA COXPAHEHUS] MEXaHUUECKOI SHEPTUH.

Pa3nen 9. Mexanndeckue Kojiedbanusi 1 BOaHbI (15 4)




Mexanuueckue
koJiedanus (7 4)

KomneGarensHoe — mBmkenue.  OCHOBHEIC
XapaKTEePUCTHKA KOJICOAHWH: TIEPHO, 4acTora,
aMIUIuTyna. Mamemamuueckutl U APYICUHHDBIL

masmuuxu.  Ipespawenue — snepeuu  npu

KonebamenbHOM OBUINICEHUU.

Baryxatomue KoneOaHus. BbIHYXIEHHBIE

Kosebanus. Pe3oHanc.

HMemoncmpayuu’

e HaOmiomenne komebaHWA Tea  IOJ
JNEWCTBUEM  CHJIBI TSOKECTHU W CHIIBI
YIPYTOCTH.

e HalGmonenune xonebaHuii Tpy3a Ha HUTH
U Ha MIPY)KUHE.

e HaOmrofeHue BBIHYXICHHBIX KOJCOaHUU
U pe30HaHca.

Dponmanvnvie nadopamoprvie padbomuvt u

OnbIMol.

e OrmpeneneHde 4YacTOThl U TepHoOIa
KoJIeOaHUi MaTEMaTHYECKOTO MasSTHUKA.

e OmpeneneHde 4YacTOoThl U TepHoIa
KoJe0aHuil MPYKUHHOrO MasTHUKA (MM
3JIEKTPOHHAS IEMOHCTPALIUS ).

e lccrnenoBanume 3aBHCUMOCTH —MEepHOnA
KoJIe0aHui MOABELIEHHOTr0 K HUTH Ipy3a OT
JUTMHBI HUTH.

e UccnenoBanume 3aBHCHMOCTH — TEpHOnA
KoleOaHWH MPYKUHHOTO MasTHUKA OT

Macchl rpysa (wu AJIEKTPOHHAS
JEMOHCTpAIIHs).
e [IlpoBepka He3aBUCHMMOCTH  IepHOza

KoJe0aHui Ipy3a, HMOABEIICHHOTO K HUTH,
OT Macchl Ipy3a.

e OmbITHI, JIEMOHCTPHPYIOIIUE
3aBHCHMOCTb nepuozaa KoneOaHui
MIPYKHHHOTO MasiTHHKAa OT MacChl Ipy3a H
JKECTKOCTHU MPY>KUHBI.

e lI3mepeHue  yCKOpeHUs
HaIeHUs (i
JIEMOHCTPAIIHS).

CBOOOIHOTO
INEKTPOHHAS

Habnronenue konebanuii mox JAEHCTBHEM CHJI TSHKECTH W YIIPYTOCTH U OOHApY)KEHUE MPU TTOMOIIH
Tre1arora moJOOHBIX KOJICOAHUH B OKPYKAFOIIEM MHPE.

AHanm3 COBMECTHO ¢ IEAaroroM KojieOaHuil Tpy3a Ha HUTH | Ha nipyxuHe. ONpeesieHne 0 aarOpUTMy
YaCTOTHI KOJICOAHUH MaTEeMAaTHIECKOTO M MPYKUHHOT'O MAsSTHUKOB.

HabmroneHue u 00BsICHEHHE ¢ TTOMOIIBIO TEeIarora sBJICHHUS PE30HAHCA.

HccnenoBanue ¢ OMOpoOW Ha aJTOPHUTM, MPEIBAPHUTEIILHO Pa300paHHBI COBMECTHO C IICIArorom,
3aBUCHMOCTH TIeprojia KojcOaHu MOJBEIICHHOTO K HUTH T'py3a OT JUTUHBI HUTH.

IIpoBepka c ormopoii Ha TEXHOJIOTMIECKYIO KapTy IO PYKOBOJCTBOM II€Jarora He3aBHCUMOCTH TIEPHOIa
KoJIeOaHuH rpy3a, MOIBEIICHHOTO K JICHTE, OT MAcCHI rpy3a.

HaOnronenue u o0CykIeHHE IO PYKOBOJICTBOM II€Jarora OMbITOB, JEMOHCTPHPYIOIIMX 3aBUCUMOCTh
nepuo/ia KoleOaHui MPyKIMHHOTO MasSTHUKA OT MacChl TPy3a U KECTKOCTH TP Y>KUHEI.

[TpuMeHeHHE ¢ TOMOIIBIO TIeJarora MaTeMaTHUECKOTO M IIPYKHMHHOT'O MAsITHUKOB B KA4eCTBE MOJICIICH
JUTSL OTTMCAHUS KOJICOAHHIA B OKPYXKAIOIIEM MUpE.

Perienne THMOBBIX pacu€THBIX 3a7a4 B 1—2 NEHCTBUS C OMOPOH Ha ajJrOpUTM, MPEIBAPUTEIHLHO
pa300paHHBIA COBMECTHO C MEJaroroM, CBSI3aHHBIX C BBIYHMCIICHHEM HJIH OIICHKOMW YacTOTHI (TIepro/ia)
KOJICOaHuit




Mexannveckue
BOJIHBI. 3BYK
(CRY)

Mexanuueckue BOJIHEI. CaoiicTBa
MEXaHUIECKUX BOJTH. Tlpooonvhvie u
nonepeunvle 8oHbL. [[una 6011wl U CKOPOCb €€
pacnpocmpanenus. Mexanuyeckue 607HbL 6
meépoom meie, cericmuyeckue 6oubl (MC).

3ByK. [pomkocms 38yKa U 6biCOMa MOHA.
Ompaoicenue 38yka. Unghpaszeyk u yismpassyx.

HMemoncmpayuu’

e PacmpoctpaHeHue
TIONIEPEYHBIX BOJIH.

e  HaOmrofeHre 3aBUCIMOCTH BBICOTHI 3BYKa
OT YaCTOTEHI.

®  AKYCTHYECKHH pe30HaHC.

IPOAOJIBHBIX n

OOHapyXeHHe U aHaJII3 C TIOMOLIBIO TIEAarora BOIHOBBIX SBJICHUH B OKPYXKAaOLIEM MHUPE.
HaOmonenne COBMECTHO C TENaroroM pacrlpoCTpaHEHWS! IPONONBHBIX M TIONEPEYHBIX BOJH (Ha
MOJIENIN) 1 O0OHAPYXKCHHE aHAJIOTHYHBIX BUIOB BOJH B MPHUPO/IC (3BYK, BOASHBIC BOJTHEI).

Brranciienue B 1—2 NMeicTBUS ¢ OMOpPOI HA aJITOPHUTM, MPEIBAPUTEILHO Pa300paHHBI COBMECTHO C
MEeIaroroM JUIMHBI BOJIHBI U CKOPOCTH PaclpOCTPaHEHUs 3BYKOBBIX BOJIH.

HaOmionenne 3a 3KCIIEpUMEHTAIBHBIM OIpPEIEICHHEM TPaHHIl YaCTOTHl CIBIIIUMBIX 3BYKOBBIX
KoJIe0aHui.

HaOGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C CIOIB30BAHUEM MY3bIKaJIbHBIX
UHCTPYMEHTOB).

Habimonenne u 00bsICHEHHE C TIOMOIIBIO [Ie/1arora sIBJICHHs aKyCTHYEeCKOro pe30HaHca.

UreHne COBMECTHO C MEAaroroM OpUTMHAIBHOTO TEKCTa, MOCBSIIEHHOTO UCIOJIb30BAHUIO 3BYKa (MIIH
yABTPa3ByKa) B TEXHUKE (9XOJIOKAINS, YIbTPAa3BYK B MEAMIIMHE U JIp.); BBIIOIHEHUE 3aJaHHUI 110 TEKCTY
(cMBICTIOBOE UTEHHE)

Pa3zznen 10. DnekTpoMarHuTHoe 1moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEKTPOMATHUT
Hoe 1oJie

¥ JJIEKTPOMArHH
THbIE BOJIHBI
(8w

DNeKTpOMarHuTHOE ToJie.
DneKTpoMarHUTHbIE BOJTHBI. Ceoticmea
INEKMPOMACHUMHBIX BOJIH. Ulxana
INEKMPOMACHUMHBIX  601H.  HMcnonv3zoeanue
INEKMPOMACHUMHBIX 80H OJisL COMOBOU CE:31.

DJeKTpOMarHuTHast npupoza cBera.

CxopocTb cBeTa. BoimHOBBIE CBOICTBa CBETA.
JMemoncmpayun’
e  CBoiicTBa 3JIEKTPOMATHUTHBIX BOJH.
e BonHOBbIE CBOIICTBA CBETA.
@ponmanshsle n1abopamopnsvie padomol u
onvlmul.
1. 3yyeHne CBOWCTB 3IEKTPOMATHHUTHBIX
BOJIH C TIOMOIIBI0 MOOWIIBHOTO TeNedoHa.

[TocTpoeHne MPOCTBIX PACCY)KACHUH HAa OCHOBE IOJTIOTOBJICHHBIX BBIPAKEHUH, O0OOCHOBBIBAIOIINX
B3aUMOCBSA3b JJICKTPUYCCKOI'0O 1 MAaroHuTHOI'O MOJIEHA.

HabntoneHne 3a 9KCMEepUMEHTABHBIM W3y4eHHEM CBOKMCTB 3JEKTPOMArHUTHBIX BOJH (B TOM 4HCIE C
MOMOILIBI0 MOOWIILHOTO TeledoHa).

AHanu3 ¢ IOMOIIBIO TIefarora PeHTT€HOBCKIX CHUMKOB Y€JIOBEYECKOI'0 OpraHu3Ma.

AHanu3 COBMECTHO C MEAaroroM TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS 3JIEKTPOMArHUTHOTO U3TTyICHUS
B NIPUPOJIEC: )KMUBBIC OPTaHU3MBI, U3ITy4CHHUsI HEOSCHBIX TeJ (CMBICIOBOE YTECHHE).

PacnozHaBanue U aHaMM3 Pa3IUYHBIX IPUMEHEHUI IEKTPOMArHUTHBIX BOJH B TEXHHUKE C OIOpPOH Ha
TEXHOJIOTUUECKYIO KapTy MO/ PYKOBOJCTBOM IIeJarora.

Perrenne THIOBBIX pacu€THBIX 3a7a4 B 1—2 NEHCTBUS C OMOpPOM Ha alrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C MEAAroroM C MCIOIb30BaHHEeM (HOPMYI ISl CKOPOCTH 3JIEKTPOMATHUTHBIX
BOJTH, JUTMHBI BOJTHBI U YAaCTOTHI CBETA.

Pa3nen 11. CBeTtoBble siBjaeHus (15 1)




3aKoHBI
pacnpocTpaHeHH
1 cBeTa (6 4)

JlyueBas mozpens cBera. McTouHuku cBerta.
Ipsamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlyner. OTpaxkeHue cBeTa.
Inockoe 3epxano. 3akon ompaoicenus ceema.
IIpenomienue cBera. 3aKOH MPETOMIICHUS
cBeta. [lonnoe enympennee ompajicenue ceema.
Hcnonvzosanue nonnozo eénympenme2o
OMPadicenUst 8 ONMUYECKUX CEEMOBOOAX.

HMemoncmpayuu’

e [IpsmonuHeitHOEe pacIpoCTpaHEHHE CBETA.

e OtpaxxeHue cBeTa.
e TJlomyueHue HM300paKCHUIA B TUIOCKOM,
BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
e [IpemomiecHue cBera.
e OnTHYeCKUil CBETOBO/I.
DponmanvHble 1ad0pamopHvie padomut u
onvimbul.

e HccnenoBanue 3aBUCHMOCTH yrna
OTpaKEHMs CBETOBOrO Jyya OT YyIjia
najacHus.

e lI3ydyeHue XapaKTEPUCTHUK H300pa)kKeHUs
npeaMeTa B INIOCKOM 3epKale.

e llccmepmoBaHMe — 3aBHCHMOCTH  yIia
IpeJIoMJIeHHS CBETOBOrO Jiyda OT YIja
HaJeHHs Ha TPAHHLE KBO3LyX—CTCKIION.

HabnroneHue OMBITOB, JEMOHCTPUPYIOIIMX SBJICHUE MPSIMOIMHCHHOTO pPACIpPOCTPAHCHHS CBETa
(BO3HHKHOBCHHME TCHH U MOJIYTCHH), U UX UHTEPIIPETAIIHSI C HCIIOIH30BAHUEM ITOHSTHSI CBETOBOTO JTy4a.
OOBsICHEHHE W MOJCTHPOBAHUE TIOCIIC PACCYKACHUS C TIEarOrOM IO CXEME COJHEYHOT'O0 U JTYHHOTO
3aTMEHUIL.

HccnenoBanue ¢ ormopoil Ha TEXHOJOTMUECKYIO KapTy MO PYKOBOJICTBOM Ie/larora 3aBUCUMOCTH yTia
OTpa)kKeHUsl CBETOBOTO JIy4ya OT yrJjia MaJeHusl.

WzydeHue ¢ moMomipio Neaarora CBOMCTB M300pa)KeHHs B INIOCKOM 3epKalle.

Habnronenue u 00bsICHEHHE COBMECTHO € TIEJArOrOM OIBITOB TI0 TIOTYYSHHIO NU300pasKEHHI B BOTHYTOM
Y BBHITTYKJIOM 3epkajiax. HaOmroneHne u 00bsCHEHHE TIOCIIE PacCyKACHHUS ¢ TIearoroM o CXeMe OIBITOB
M0 MPEJOMJICHHUIO CBETa Ha IPAaHUIIE PA3JIUUHBIX CPEl, B TOM YHUCIIE€ OMBITOB C MOJHBIM BHYTPEHHUM
OTpakKeHHUEM.

UccnenoBanue moj pyKOBOJCTBOM II€arora 3aBUCMMOCTU YIjla MPENOMIIEHHS OT YIJla MaJeHUs
CBETOBOI'O JIyda Ha T'PaHHUIIE «BO3AYX—CTEKIIO».

PacnioznaBaHue ¢ MOMOIIBIO Tearora SBJICHUN OTpa)KEHUS] M MPETOMJICHHUsS] CBeTa B MOBCEIHEBHOM
JKU3HU. AHAJINU3 U O0BSICHEHHE COBMECTHO C MEAAaroroM SIBJICHHUS ONTHYECKOr0 MUPaKa.

PemieHre TUMOBBIX pacyE€THBIX 3amad B 1—2 JEHCTBUS C OMOPOM Ha alropuTM, MPEABAPUTEIILHO
pa300paHHBI COBMECTHO C MEAaroroM C UCMOJb30BaHHEM 3aKOHOB OTPaKCHHUS U MPEJIOMIICHHUS CBETA.

JIuH3bI
U ONITHYECKHe
npudopsI (6 u)

Jlurza. Xox mydeit B nuH3e. Onmuyeckas
cucmema  gomoannapama, MUKpPOCKONA U
meneckona (MC). [hnaz xkax onmuueckas
cucmema. Brusopyxocms u dansHo30pKkocmo.

Jemoncmpayuu’

e  Xopn rydeil B coOMparomien JInH3e.

e X0 JIydel B pacceuBaIOLLEH JINH3E.

e [lomyueHmne n300pa’keHUI C TOMOIIBIO

JIMH3.
e [lpuHuun pgeiicTBUS
MHKPOCKOIIA ¥ TEJIEeCKOIa.
e  Mopgens riasa.
@ponmanshole n1abopamopusvie padomsvt u

(oroammapara,

[Nonyuenue moj KOHTPOJIEM Telarora n300pakeHUi ¢ TOMOIIBIO COOMPAIOIIEH U pacCcerBalOIIeH JTUH3.
OmnpenesneHue ¢ Ormopoit Ha ATOPUTM pa3pabOTAaHHOTO COBMECTHO C MEAaroroM (OKyCHOTrO pacCTOSTHUS
Y ONTUYECKOM CHIIBI COOMPATOIIEH TUH3HL

AHan3 COBMECTHO C IEIar0roM yCTPOMCTBA U TIPUHIIHIIA ISUCTBUSI HEKOTOPBIX ONTHYECKUX PHOOPOB:
(oroanmnapara, MuUKpockorna, Teraeckona (MC — Ouonorusi, aCTPOHOMHS).

AHanm3 ¢ ormopoi Ha TEXHOJIIOTHIECKYIO KapTy MO pYKOBOACTBOM IEIarora siBJICHUI OIM30pyKOCTH U
JATEHO30PKOCTH, TIpHUHIHIA AeHCTBHIA 09K0oB (MC — Onomorus).




onvlmel.
e [lomyuenne wu300paKeHU C TOMOIIBIO
COOMparomIeH JINH3BL.
e  Ompenenenue (GOKYCHOTO PacCTOSHUS H
ONTHYECKOH CHJIBI COOMparoIe JIMH3bI (HIH
9JIEKTPOHHAS JEMOHCTPAIHSA).

Pa3noxxenne
0eJioro cBera
B cnekTp (3 4)

Paznooicenue  benoco ceema 6 cnexmp.
Onvimer Hotomona. Cnooicenue cnekmpanvbHbix
yeemos. /ucnepcusi ceéema.

HMemoncmpayuu’

e  PasnoxeHue 0e10ro CBeTa B CIIEKTP.

o TlomyueHue 6eIOro CBETA MPH CIIOKEHUH

CBeTa pa3HbIX IIBETOB.
Dponmanvhsle 1adbopamopHvie padomot u
onvimol.
e OnbITH 1O Pa3JIOKEHHIO Oesoro cBera B
CIIEKTP.

e  OnbITEl 0  BOCIPHATHIO BeTa
NpEeIMETOB MNpU KX HaONIOJeHHH uepe3
LBETOBbIC (DUIBTPHI.

Habmronenue coBMECTHO ¢ NEJaroroM Io pa3IoKeHHIo 0eJI0ro CBeTa B CIEKTD.

Habmronenue u o0bsicHeHHe Ha 6a30BOM ypOBHE IOJ PYKOBOJACTBOM II€arora ONbITOB IO IOTYYEHUIO
0eJ10ro cBeTa MpHU CIOXKEHUU CBETa Pa3HBIX I[BETOB.

[TpoBeneHre n 0OBSCHEHHE MO/ PYKOBOJCTBOM II€Aarora ONbITOB 10 BOCIPHATHIO [IBETa NPEIMETOB
NpY UX HaOJIOJICHUH Yepe3 [[BETOBbIE (DHIbTPHI (I[BETHBIE OYKH).

Pa3nen 12. KBanroBbie siBjieHust (17 1)

HUcnyckanue
U NorJouieHue
cBeTa aTOMOM
(4)

Onvimul Pezepghopoa v mnanetapHasi MOJIENb
aroma. Mogens atoma bopa. Hcnyckanue u
noznowjenue  ceema  amomom.  Keanmul.
Jlunetiuamopie cnexmpui.

OOcyxIeHre ¢ MOMOIIBIO ITelarora ey onbIToB Pesepdopaa 1o uccnenoBaHuIo aTOMOB, BEIBIKECHUE
THIIOTE3 O BO3MOXHBIX PE3yJbTaTaxX OINBITOB B 3aBUCUMOCTHU OT MPEAINOJIAraeMoro CTpOEHHs aTOMOB,
(opMynupoBaHUE BEIBOAOB U3 PE3YIbTATOB OIBITOB.

OOcyxJeHne ¢ Omopoil Ha TEXHOMOIMYECKYIO KapTy IOJ PYKOBOJCTBOM Ilearora HpOTHBOpPEUUit
IUIAaHETapHOWM MOZENH aTOMa ¥ OCHOBAaHHH JUIsl TUIOTe3bl bopa 0 cTalmoHapHBIX OpOHTAX JIEKTPOHOB.
HaOntonieHue COBMECTHO C MENAroroM CIUIOMIHBIX U JIMHEHUYAThIX CHEKTPOB M3IYYEHMS DPas3iIMUHbIX
BermecTB. OOBACHEHNE C OMOPOI Ha TUJAKTUYECKHI MaTepuall TMHEHYAaThIX CIEKTPOB N3TYICHHUS.

Ctpoenne
aTOMHOIO s1/Ipa
(64)

PaanoaktuBHOCTD. Anbpa-, bema- u eamma-
uznyyenus.  CTpoeHMe  aTOMHOTO  sfpa.
Hyxnonnasa mooeny amommnozo aopa. Mszomonul.
Paouoaxmusnsie npeepawjeHs. Ilepuoo
noypacnada amomHsix s0ep.

JHemonucmpavuu

1. CrieKTpBI U3Ty4EHUSI U TIOTIIOIICHUS.

OOGcyxIeHrne COBMECTHO C MEJaroroM BO3MOXKHBIX THIIOTE3 O MOJIENSX CTPOSHUS siapa.
OrmpezieneHue Mo cXeMe ¢ UCIONB30BaHUEM METOIMYECKOro MaTepuala IoJl PyKOBOJICTBOM Iearora
cocTaBa siiep MO 3aJaHHBIM MAacCOBBIM U 3apsAOBBIM YHCIIAM ¥ IO TOJOXEHHIO B MEPHOANYECKOH
cucteme 3aeMeHToB (MC — Xumus).
AHanu3 ¢ oropoll Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM IIe/larora M3MEHEHHs COCTaBa sapa
-pamuoaktuBHOCTH (MC — XMMWS).
-JaCTHI] TI0 TOTOBEIM (pOTOTrpadusiM.




e CrieKTpsl pa3IndHbIX Ta30B.
e  Crnektp Bogopoaa.
e HaGmonenue TpekoB B kamepe BunbcoHa.
Dponmanvhvie nadbopamopHsie pabomut u
onsimel.
e Habniooenue CniOWHbIX U JUHEUUAMbIX
CNeKmpo8 U3y4eHusl.

Habmonenue 3a neMoHcTpanuel paOOThl U3MEPEHUs paJUallMOHHOrO (JOHA C MOMOIIBIO JO3UMETpa,
OLIEHKA €r0 MHTCHCUBHOCTH.

AHan3 COBMECTHO C I1€aroroM OMOJIOTHYECKMX W3MEHEHHH, MPOUCXOSIINX MOA AeHCTBHEM
pannoakTUBHBIX M3nydennit (MC — Ounonorus).

HaOmonenne neMoHCTpanuy 00 WCIIONBb30BAaHHME PaMOAKTUBHBIX H3iydeHHHd B MemuuuHe (MC —
Ouomnorus).

e llcciemoBaHne  TpPEKOB:  W3MEpEHHUE
SHEPIUHU YaCTHUIIBI IO TOPMO3HOMY MYTH (110
(ororpadusm) (i 3JIEKTPOHHAs
JIEMOHCTpAIIHs).
SAnepunie SlnepHble peakuuu. 3aKOHBI COXpaHEHHs | PellleHHe THUIOBBIX PACUYETHBIX 3a7ad B |—2 JCHUCTBHS C OMOPOW HA aJTOPHUTM, MPEABAPUTEIHHO

peaxkuuu (7 4)

3apsI0BOI0 U MAaCCOBOT'O YHCeINl. DHepeus c6s3uU
amommuvix  si0ep. Cesa3b  maccvl U IHEPISUU.
Peaxyuu cunmesa u denenus soep. Ucmounuxu
anepeuu Connya u 36é30 (MC).

SnepHas SHEepreTHKa. eticmsusa
PaoUOaKmMueHbIX — U3TYYEHUll — HA  JHCUBble
opeanusmel (MC).

Hemoncmpayuu
e PaGora cuérumka MOHU3UPYIOLINX

U3IIy4EHU .

e Perucrpanus U3JIyd4eHHS  NPUPOIHBIX

MHHEPAJIOB U MIPOIYKTOB.
dponmanvuvie nabopamophsie pabomol u
onvimol.
1. smepenne paauoakTuBHOro (ona (miu
3JIEKTPOHHAS JEMOHCTPAIIKS).

pa300paHHbBIIl COBMECTHO C TIEJIATOTOM C HCIIOJIb30BaHHEM 3aKOHOB COXPAHEHHSI MACCOBBIX U 3aPSAI0BBIX
YHceNl Ha OIpeesieHUe pe3yIbTaToOB SACPHBIX Peakifif; aHaJIu3 BO3MOKHOCTH WM HEBO3MOXHOCTH
SIIEPHOM peaKnu.

O11eHKa ¢ TIOMOIIBIO MTeIarora SHEPTUH CBSI3U SJEP C HCHONIb30BaHueM (OpMYIIbl DHHINTEHHA.
OO6cyxaeHre COBMECTHO C MEJaroroM IMEpCleKTHB HCIOIb30BaHMS YIPABISEMOro TEPMOSAECPHOTO
CHHTE3a.

OOcyxJieHIe COBMECTHO C NIEJar0roM IPEUMYIIIECTB M KOJIOTMYECKUX MTPOOJIEM, CBSI3aHHBIX C SACPHON
sHeprerukoit (MC — skomorus).

IloBTOpHUTEIHHO-0000aI0 M MOAYJIb (1 1)

CucremaTmsanys
H 0000111IeEHNE
MPEIMETHOTO
coJIepKaHus

U OIbITa
NIEATENHLHOCTH,
IpUOOPETEHHOTO

O6o0mieHne  comepkaHUs  KOKAOTO U3
OCHOBHBIX pazmenos Kypca (76351478
MEXaHUYeCKHe, TEIUIOBBIE, HIIEKTPOMAarHUTHBIE,
KBAHTOBEIE SIBJICHUS.

HayuHblIil MeTOZ MO3HAHUS U €r0 peann3anus B
(hU3NIECKUX UCCIIETOBAHMAX.

CBsi3p QM3UKH M COBPEMCHHBIX TEXHOJIOTHH B

BeimonHeH#e ¢ MOMOIIBIO TTeAarora yaeOHbIX 3aJaHIH, TPEOYIOIINX JEMOHCTPALNI KOMIIETEHTHOCTEH,
XapaKTEepPU3YIOIINX €CTECTBEHHOHAYYHYI0 T'PaMOTHOCTh: IPHUMEHEHUs TIOTYYEHHbIX 3HAHUU Ui
Hay4YHOr0 OOBSCHEHMSA (DPM3UUECKUX SIBICHUH B OKPYKAromled NPUPOIE W MOBCEIHEBHON >KW3HH, a
TaKkKe BBIBICHHS (M3MUYECKHX OCHOB DPsila COBPEMEHHBIX TEXHOJIOTHH; NMPUMEHEHHS OCBOEHHBIX
9KCIIEPUMEHTANBHBIX YMEHUH JUIA HMCCIeI0BaHNs (DM3UUECKUX SIBICHUI, B TOM YHCIIE ISl TPOBEPKHU
THIIOTE3 W BBIABICHHUS 3aKOHOMEPHOCTEH.

Perrennie THIOBBIX pacd€THBIX 3a7ad B 1—2 NEHCTBUSA C OMOpPOI Ha aNTOPHUTM, HPEIBAPUTENHHO




TIPY U3Y4EHUH obnacty nepeaayn MHPOPMAINH, YJHEPTETHKE, pa3o0paHHBI COBMECTHO C MEJaroroM, B TOM YHCIIE MPEATOIararonIuX UCIIOIb30BaHHE (PU3NIECKON
BCETO Kypca TpaHcIIopTe MOJIETIM M OCHOBAaHHBIX Ha COZIEPKaHUH PAa3IMYHBIX pa3/IesioB Kypca (QU3UKH.
0763714

Peajm3auus BocnuTaTeILHOM NPOrPAMMBbI HIKOJIbI
Ha YPOKaXx (pU3MKHU BKJIIOYAET:

e  YCTAHOBJICHUE JIOBEPUTEIBLHBLIX OTHOIICHUNA MEXIY YUUTEIEM U €r0 YYEHHKAMHU, CIIOCOOCTBYIONIMX MO3UTHBHOMY BOCIPHUSITHIO YYAIIUMUCS
TpeOOBaHUIA M MPOCHO VYUTENS, OPUBICYCHHUIO KX BHUMAaHMSA K OOCY)KZAaeMOW Ha ypoke HHGMOpMAllMU, aKTUBHM3AlMM KX [03HABATEILHON
JESITCILHOCTH;

e MOOYKIECHUE INKOJILHHUKOB COONIONATH HA YPOKE OOIMIENPUHATLIE HOPMBI IMMOBEACHHUS, IpaBuia OOIIECHUS CO CTApUIMMHU (YUUTEISIMH) U
CBEPCTHUKAMU (IIKOJLHUKAMU), IPUHIIANEI YIeOHON AUCHUIUIMHBI M CAMOOPTaHU3aAINN;

e  I[PHUBJICYCHHE BHUMAHHUA MIKOJLHUKOB K IIEHHOCTHOMY aCIEKTY M3YYaeMBIX HA YPOKaXx SIBJICHUM, OpraHu3allis X paOOThI ¢ ITOJy4aeMON Ha
YPOKE COLHMAIBLHO 3HAYMMOM MHbOpMAIINEN — HHUIIMUPOBAHKE €€ 00CY)KIEHM, BLICKA3LIBAHNS YUAIIUMHUCSI CBOETO MHEHUS 110 €€ MOBOY, BLIPAOOTKHU
CBOETO K HEM OTHOIICHMS,

®  JCIOJIb30BaHUE BOCIUTATEIHHBIX BOBMOXKHOCTEH COZIEpyKaHUs yueOHOTO TIpeIMeTa Yepe3 IEMOHCTPAIUIO IETSM MPUMEPOB OTBETCTBEHHOTO,
TPaKJIAHCKOTO TIOBEACHHMS, TPOSBICHUS UYEJIOBEKOIIOOHMS W JOOPOCEPIEYHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIIMX TEKCTOB JJIA UTEHHUS, 3aaad IS
perieHust, TpoOIEeMHBIX CUTYaIUi JUTsl 0OCYKICHUS B KJ1acce,;

e [pUMCHEHHE HA YPOKE MHTEPAKTUBHLIX GOPM padOThI yUAIIUXCA: HHTEIICKTYAIbHBIX UI'D, CTUMYIIN HX ITO3HABATEIBbHYIO MOTHBALIUIO
IIKOJBbHUKOB; JUCKYCCHM, KOTOPhIEC JAIOT YYaIMMCS BO3MOXKHOCTh IMPUOOPECTH OIBIT BEACHHS KOHCTPYKTHBHOIO JIMAJIOra; I'PYHNIOBOKM PaOOThl MIIN
paboTHI B I1apax, KOTOPBIC yYaT IMIKOJILHUKOB KOMAaHIHOW pabOTe M B3aUMOJICHCTBHUIO C IPYTUMH JCThMHU,

e BKIIOYEHHE B YPOK HMTPOBBIX NIPOLEAYP, KOTOPHIE IMMOMOTAIOT MOMAJCPKAaTh MOTHBAIMIO ACTEH K IOJYYCHHIO 3HAHWM, HaJaKUBAaHUIO
MMO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIICHHH B KJIACCE, IOMOTAIOT YCTAaHOBIICHUIO TI0OpOXKeIaTeIbHOM aTMOC(ephl BO BpeMs ypOKa,

e  opranuzanys 1medcTBa MOTUBUPOBAHHBIX M OPYANPOBAHHBIX YUAIMXCI HAJ MX HEYCIEBAIOIIMMHU OAHOKIACCHUKAMHU, JAFOIIEro MIKOJbHUKAM
COLIMAJBHO 3HAYMMOBIH OIBIT COTPYAHUYECTBA M B3aMMHOM ITOMOIIIH;

e  HHHMIMHMPOBAHHE M MOIAEPIKKA MCCIENOBATEIbCKON NEATEIbHOCTH KOJLHHKOB B PaMKax peadu3allid MMM MHAMBUAVAJIBHBIX U IPYIIOBBIX
HCCIEN0BATEIbCKUX IIPOEKTOB, YTO AACT IIKOJbHHUKAM BO3MOYKHOCTHh NPHOOPECTH HABBIK CAMOCTOSTEILHOIO PElIEHHsS TEOPETHYECKOH IPOOJIEMEI,
HaBBIK T'€HEPUPOBAHUSA U 0(POpPMIECHNUS COOCTBEHHBIX MJIEH, HABBIK YBAXKUTEIBLHOIO OTHOIIEHHS K YY)KUM MM, 0(DOpMIEHHEIM B padoTax APYIrHX
HCCIEN0BATEIEN, HABLIK MYOIMYHOr0 BBICTYIICHHS NEPEN ayIUTOPHUEN, aprYMEHTUPOBAHUS M OTCTAMBAHMS CBOEH TOYKH 3PEHUS.
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