PaGouasi nporpamma no npeamery «@u3uka» 0a30Bblil YpPOBEHb
g odoyuawmmxcs 10 kiaacca.

CraTtyc nporpamMmsbl. porpaMma 1o (puU3HMKe Ha YpOBHE CPEIHEro 0OILIero
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3yjbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B PI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
Konuenuun npenogaBanust yueOHOro npeamera «@usnka» B 00pa30BaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI.

Bospacr o0yuarommuxces: 10 ximace

Cpok peanu3anuu: 1 roxg

Pa3zaesbl mporpamMmmsi:
Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUA
Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Tema 2. /lunamuxa

Tema 3. 3aKkonbl COXpAHEHUA 8 MEXAHUKE

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

Tema 2. Ocroebl mepmoounamuxu

Tema 3. Acpecammusvie cocmoanusa eeuwgecmea. Dazoevie nepexoovl
Paznen 4. DaekTpoauHaAMHUKA

Tema 1. Inekmpocmamuka

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

Heuan u 3axa4u n3y4yeHuss GU3NKM:

e (hopMHUpPOBAHME UHTEPECA U CTPEMIICHHS O0YUAIOIIUXCS K HAYYHOMY U3yUYEHUIO
MIPUPOJIBI, PA3BUTHE UX HHTEIUICKTYaIbHBIX U TBOPUYSCKUX CIIOCOOHOCTEH;

® pa3BUTHUEC IMPEJCTABICHUN O HAYYHOM METOJIe IO3HAHUSA W (HOPMUPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa H3Y4YCHHS OCHOB
CTPOEHUS MaTepuu U PyHIaMCHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHHEe YMEHUU OOBSICHATH SBICHUS C MCIOJb30BaHHEM (U3HUECKUX
3HAHHUI U HAYYHBIX JIOKA3aTEIbCTB;

e (dopmMupoBaHHE TPENCTABICHUNA O pOJU (DU3MKH 1A Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



Buabl ypokoB: ypoK-JIeKIUs; YpOK-Oecea; ypOK BBITOJIHEHHS PAKTUYECKUX
paboOT MOMCKOBOTO TUIA; YPOK BBIIIOJHEHUS TEOPETHUECKUX UCCIET0BAHMIM;
CMEIIaHHBIM YPOK, COYETAIOIINNA Pa3IMYHbIE BUJIbI HA OJTHOM YPOKE.

Kpartkoe cogep:kanue:

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NO3HAHMS OKPYKAIOLIETO
Mupa. Posb 3kcriepuMeHTa v TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnveckre 3aKOHbI U TEOPHUH. ['paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE HU3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Mexanunueckoe ABrmxkeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKeHUA. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIHH HAa OCH CUCTEMBI KOOpPJHHAT.
CoeHune nepeMeleH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHUs, NIyTH U MepeMelIeHus
MaTepUalIbHOW TOYKH OT BPEMEHHU.

CBobogHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHueitHoe neuxenue. JIBrKeHrEe MaTepruaibHON TOYKH [0 OKPY>KHOCTH
C MOCTOSIHHOM 0 MOJIYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactota obpauienus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKkue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBUYKEHUE CHAPSA0B, LIEITHBIE U PEMEHHBIE TIEPEIaYH.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPAIUS KMHEMAaTHUYECKUX XapaKTepUCTHUK
JBUKEHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

HaGnrogenue aABMKeHUs Tena, OPOLIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HampaBneHue ckopocTy IpU IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

M3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.



HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPONACHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHne nBUKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

[Ipuanun  otHocutenbHOCTH  ['ammnes. IlepBeid  3akoH  HproToHA.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepro3unuu cuil. Bropoi 3akon HeroTona aiis
MaTepuaibHON TOUKU. Tperunii 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. IlepBasg kocmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl TpeHus (1mokosi, ckojibxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE JIBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OcCH BpaumieHus. llnewo cunbl. YcinoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHH4eckrue yCTpOWCTBA M MNPAKTUYECKOE IMPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBenue nHepuuu.

CpaBHEHHE MacC B3aMMOJICUCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHEHHME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VY cioBus paBHOBECHUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIium.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILICHUS.

Nmrynbc MaTepuaabHOM TOUYKHM (Teia), CHUCTEMbl MaTEPHAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cribl. MOIIHOCTE CHIIEL.

Kunernueckasi sHeprusi MarepuaibHOW TOUKH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU DHEPTUM.

[ToreHumanbHas DHEPruUsl. IToreHumnanbHas DHEPrus YIPYTo
nedopMupoBaHHOM NpykUHBL. [loTeHIManbHAs YHEPTHS TeJla BOJIU3U MOBEPXHOCTU
3eMJIH.



[ToreHunanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEMOTEHIMAIBHBIX CUJI C ©3MEHEHNEM MEXAHUYECKOU SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE INMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIM UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[Tepexon noTeHUMANbHON YHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIUH
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOTO KTy Ta.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUN U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U OOBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana temnepaTtyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCONIIOTHas TeMmIlepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABHMKEHMs 4vactuil rasza. l[llkana
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHMe MenneneeBa—Knanenpona.
3akoH [lanbroHa. M30mponeccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJMYE€CTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
nzo0dapa.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEI, JOKa3bIBAIOIIME JIHUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COCTMHEHMUI.

OnbwiThl TI0 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIIE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJIEUCTBHSI.

Mogens, WILTIOCTpUPYIOIIas TPUPOTY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUTIOCTPUPYIOIINE YpPAaBHEHHWE COCTOSHMUS UJCAIBHOTO Trasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy ITapaMETPaMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

TepmoauHamMuueckass cucrema. BHYTpeHHSs dHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoO0bl €€ n3meHeHus. KonmnuectBo TemoTsl U padota. BHyTpeHHss
HEpPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3za.  Buael  Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAsI TEIJIOEMKOCTh BEILIECTBA.
KosruecTBO TEIIOTH pH TEILIONIEpEaAYE.

[lonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMocTh Mpo1eccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBbIX MamuHax. KosdduuueHT mnosie3Horo
nerictBusl TemoBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3meHeHue BHyTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnewIT N0 aiabaTHOMY PAaCHIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne yaenbHON TEMITOEMKOCTH.

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kumneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HachllmieHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamibsl. CoBpemMeHHble Marepuaiibl. [lnmaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJIYYEHHS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGntonenue HarpeBanus U MaBjieHUs] KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.



Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3IEKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JMAIEKTPUKH W TNOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumopaeiictBue 3apan0oB. 3akoH Kyinona. ToueuHbli 3IEKTPUUECKUI 3apsi.
Onektpuueckoe mone. Hanpsok€HHOCTh  dnekTpudeckoro mnoiid.  [IpuHuun
CYNEPHO3ULANA DNEKTPUUYECKUX Moyeil. JIMHUM HaNpsKEHHOCTH JJIEKTPUYECKOTO
OJISL.

PaGota cun anekrpoctatudeckoro noJjs. [lorenuuan. Pa3HocTs NOTEHIIUATIOB.
[IpOBOOHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUYECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIEKTPOEMKOCTh TJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHuyeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmapar, CTpPyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU3OBAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IIJJACTUH, PACCTOSTHUSI MEXAY HUMH U AUDJICKTPUYECKON MPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIUMHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTh
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIAash CUjla M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobOcTBeHHas U IIpUMECHas IIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.



OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEeKTpOIUTUYECKas: AUCCOIUALIUS. DIEKTPOIH3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHn4eckrue yCTpPOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTEbHBIC TPUOOPHI,
AIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwiIbl. KOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMTPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OIHOCTOPOHHSISL MPOBOJIUMOCTD JIMO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

N3ydyeHne cCMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOABUKYIIEH CUIIbl MCTOYHHMKA TOKA U €r0 BHYTPEHHEIO
COIIPOTUBIICHUS.

HaGmroienne amexTpoiusa.

O:xuaemble pe3yjbTaTbl: K KOHIy oOydeHust B 10 kiacce mpeaMeTHbIE
pe3ynbTaThl Ha 0a30BOM YypOBHE JOJHKHBI OTpa)kaTh CGHOPMHUPOBAHHOCTH Y
OoOy4Jaromuxcs yMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOUN ACATEIBHOCTH JIIOAEH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOUKa, MHEpLUUaIbHas cUcTeMa OTCU€Ta, aDCOIIOTHO TBEPAOE TEIIO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIIeHNH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (puU3MUECKHE SIBJICHUS (TIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
IIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIIMHENHOE JBUKEHNUE,
CBOOOJHOE TAJICHUE TEJ, JBWKEHUE MO OKPYXKHOCTH, WHEPITUS, B3aUMOJCHCTBUE
ten, nuddysus, OpOyHOBCKOE IBMIKEHUE, CTPOSHUE JKUJIKOCTEH W TBEPABIX Tel,
W3MEHEeHHEe O0BbEMa TeJl MPU HarpeBaHUU (OXJIAKIEHUM), TEIJIOBOE PAaBHOBECHE,
ucrapeHrne, KOHJCHCALMS, IUIABJICHHWE, KPUCTAIIM3allusl, KUIICHUE, BJIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXYy IMapaMeTpaMH COCTOSHHUSA Ta3a B U30MPOIIECCAX, DJICKTPU3ALIMS TE,
B3aUMOJICCTBUE 3aPSJI0B;



OMHUCHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIUYHHBI:
KOOpJIMHATA, TYTh, MEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
UMITYJIBC T€Jla, KHHETHYECKash DHEPTrusi, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MexXaHW4YecKass MOIIMHOCTh; NPH ONMUCAHWW TPABWIHHO TPaKTOBATh
(GU3MYECKUI CMBICT MCIOJIB3YeMbBIX BEIMYHMH, WX OO0O3HAYCHHUS W €IUHUIIHI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONINE MaHHYIO (DU3UUYCCKYIO BEIMYHHY C IPYTUMU
BEIIMYMHAMM;

OMHUCBHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TN M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash DHEPTUs XaOTHYECKOTO JBIKCHHUS MOJICKYJ, CpeIHEKBaIpaTUIHAs
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENs; IPH OMNHCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UYECKUH CMBICH HCHOJB3yeMbIX BEJIMYMH, HX
o0O3HAUEHUsS W EAWHMIBI, HAXOMUTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMCHIBATh M3YYCHHBIE JICKTPUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AICKTPHYCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIA, MTOTEHITHAN, PA3HOCTh MMOTEHITUAJIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHMSI W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMU;

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI M MIPUHIMIBL 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHCHUsS MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHINAN CYNEPHO3UIIUA CHJI, TIPUHITUIT PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETHYECKYI0 TCOPHIO CTPOCHHUS BEIIECTBA, T'a30BbBIC
3aKOHBI, CBSA3b CPEIHECH KMHETHYECKOW SHEPTHH TETUIOBOTO JABMIKEHUS MOJICKYIT C
aOCOJIFOTHOM TeMmmepaTypoM, MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsiga, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMITHI ICHCTBYS MAITUH, PUOOPOB M TEXHUIECCKUX
YCTPOKWCTB; pa3audaTh YCIOBHSI MX OE30MaCHOTO MCIOJIL30BAHMS B IMIOBCEIHEBHON
KU3HU;

BBITIOJTHATDh DKCIICPUMEHTHI 110 HCCIICIOBAHUIO (DHU3WUYECKUX SBJICHUN M
MIPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmyIHMpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJIOKEHHOTO 000pYA0BaHUS, MPOBOJAUTH OTBIT U POPMYITHPOBATH
BBIBO/IBI;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CIOCOO M3MEPEHUS W HMCIOJb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

WCCJICNIOBAaTh  3aBUCHUMOCTH  MEXIYy  (PU3HYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,



(uKCcHpOBaTh PE3YIbTAThI IOJYYEHHOM 3aBUCUMOCTU (PU3NUYECKUX BEJIMYHMH B BUJIE
TaONIUI U TpaUKOB, IETaTh BEIBOJBI 110 Pe3yIbTaTaM HUCCIIEeI0BaHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JIESITEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M JIaOOpaTOPHOTO
000pyI0BaHUS;

pemarb pacy€éTHblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJB3Ys (PU3MUECKHE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE JUIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT0 3Hau€HUs (PU3NUECKOI BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a4M: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMIOYKY PACCYXKIACHUN C ONOPOM HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKue sBICHUS,

MCITI0JIb30BATh ITPH PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMAaLIMOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALIMM U MHPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HMH(POPMALMH, MOJYYEHHOW W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MMOTYyYaeMYI0 HH(POPMALUIO;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYyKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
obOecnieueHns O€30MACHOCTH MpHU OOpaLIEHUH € MpUOOpaMU U TEXHUUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBATh PadOTy TPYNIbl, PAUUMOHAIBHO pPACHpPENENaTh OO0S3aHHOCTU U
IUIAHUPOBATH JESTEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



