PabGouas nporpamma no ¢pusuxe 8-9

OcHoBHOe cofep:kaHue Kypca

8 kiace

TenioBble siBjIeHUs (23 4)

TeroBoe nBwxkenue. TenmoBoe paBHOBecue. Temmeparypa. BuyTpeHHss
sHeprus. Pabora u Temonepenaua. TemmonpoBomHocTs. KonBekums. Wzmyuenwe.
KonnuecTBo TemnoTel. YhenbHas TEIUIOEMKOCTb. Pacuer konmyecTBa TEIUIOTHI MPH
TerI000MeHe. 3aKOH COXPAHEHMsI U MPEBPAIICHUS SHEPTUU B MEXaHUYECKUX U TEIJIOBBIX
IIpoLeCccax.

[InaBneHne w© oOTBepAEBaHUE KPUCTALIMYECKUX TeEl. YIelbHas TEIIoTa
mnaBieHus. Mcmapenne u xoHzaeHcauuu. Kunenue. BnaxHocTs Bo3ayxa. VYiaenbHas
Teriota mnapooOpa3oBaHusi M KoHJeHcanuu. OObsICHEHHWE W3MEHEHHs] arperarHoro
COCTOSIHUSI BELIECTBA Ha OCHOBE MOJIEKYJSPHO-KMHETHUYECKHX IpEICTaBIeHUI. 3aKoH
COXpaHEHHUs 3HEPrHMM B TEIUIOBBIX mporeccax. [Ipeobpa3oBaHre sHEpPTUU B TEIUIOBBIX
MamuHax. [[Burarens BHyTpeHHero cropanwus. [lapoBas TypOuna. KIIJ TerioBoro
JBUTATENS. DKOJIOTUYECKHUE MPOOIeMbl UCTIOIB30BAaHUS TETNIOBBIX MAIIIHH.

JlaGopaTtopHbie paOOTHI:

CpaBHEHHE KOJMYECTB TEIUIOTHI IIPY CMEILIMBAHUY BOJIbI Pa3HOU TEMIIEPATypBhl.

N3mepenne ynenbHOM TEIUIOEMKOCTH TBEPIOTO TEIIA.

N3mepenue BIaxXHOCTH BO3AyXa

duekTpUUYeCcKHe siBjeHus (27 4.)

Onextpuzauuss Teda. JBa poxa snekTpuyeckux 3apsanoB. B3aumoneictBue
3apsKEHHBIX Tell. [I[pOBOAHMKY, TUANEKTPUKHU U TOIYTIPOBOAHUKU. DIEKTPUUECKOE TOJIE.
3aKOH COXpaHEHUs JJIEKTPUYECKOro 3apsia. JleamMocTh >3IeKTpuyecKoro 3apsja.
OnextpoH. CTpoeHue aroma. DIEKTPUUECKUI TOK. J[elicTBHE 3IEKTPUYECKOro MO Ha
aneKTpuyeckue 3apsiapl.  McTtounukm Toka. OnekTpuueckas uenb. Cuma  Toka.
DIEKTPUYECKOE HAMPSKEHUE. DNEKTPUUECKOE CONMPOTUBIEHUE. 3akoH OMa sl yyacTKa
nenu. IlocnenoBarenbHOe M mapauieIbHOE COEAMHEHUE MPOBOJHUKOB. Pabora wu
MOILIHOCTb 3JIEKTpudeckoro Toka. 3akoH J[xoyns—IJlenua. Konpencarop. IlpaBuna
0€30macHOCTH TIPHU PabOTE C MEKTPONTPUOOPaAMHU.

JlaGopaTtopHbie pabOThI

COopka »NEKTpUYECKOW WENMH M H3MEpPEHHE CHIIBI TOKa B €€ pa3IMYHBIX
y4acTKax.

N3mepenune HanpsKeHUsT Ha Pa3iInyHbIX ydacTKaxX 3JEKTPUUYECKOHN LEMu.

PerynupoBaHue cuibl TOka peoCTaToM.

W3mepenue conpoTUBIEHMS MPOBOAHMKA IPU IOMOIIM amrepMerpa u
BOJIETMETDA.

N3mepeHne MOLTHOCTH U pabOThI TOKA B 3JIEKTPUUECKOH JlamIIe.

DJIeKTPOMATrHUTHBIE siBJIeHUus (5 4.)

OnbiT Opcreaa. MaruutHoe nosie. MarHuTHOE 1ojie IPsIMOTO TOKa. MarHutHoe
Moj€ KATymKu C TOKOM. IlocTosiHHbIE MarHuTbl. MAarHMTHOE TI0JI€ TOCTOSIHHBIX
MarHuToB. MarautHoe nosie 3emiu. B3anmoaerictBue MaruutoB. [[elicTBUE MarHUTHOTO
T0JISl HA IPOBOJIHUK C TOKOM. DJIEKTPUUYECKUI IBUTATEITb.

JlaboparopHbie pabOThI

COopka 371eKTpOMarHuTa v UCIIBITAHUE €r0 ACUCTBHUSL.

N3ydenue aneKTpuyecKoro JBUraTesisi MOCTOSHHOTO TOKa (Ha MOJIETH).



CgetoBbie siBjienus (10 u+1)

Hcrounnku cBera. lIpsamonmHeliHOe pacmpocTpaHeHue cBera. Buaumoe
JIBWKEeHUE cBeTwi. OTpaxeHue CBeTa. 3aKOH OTpakeHus cBera. llnockoe 3epkaiio.
IIpenomnenne cBera. 3akoH npenomiieHus cBeta. JIun3bl. DOKyCcHOE pacCcTOSHUE JIMH3BI.
OnTuueckas cwia JuH3bL. M300pakeHus, aaBaeMble JIMH30M. [71a3 Kak omTuyeckas
cuctema. OnTuyeckue npuodopskl.

JlaGopaTtopHbie pabOThI

[TomydeHnue n300paXkeHUI MpU TOMOIIIH JIUH3HI.

IHoBTOpenue (2 4).

9 Kk1ace

3akoHbl B3auMoaeiicTBUS U IBMKeHns Tesa (21 u.)

MarepuanbpHas Touka. Cuctema oTcuera.

[lepememenne. CKOpoCTh MPSIMOJIMHENHOTO PABHOMEPHOTO JIBUKEHUSI.

[TpsimonuHEIHOE  PAaBHOYCKOPEHHOE  ABM)KCHHE: MIHOBEHHAsl  CKOPOCTB,
YCKOpPEHHE, IEpEMELICHHUE.

I'padukn 3aBUCHMOCTH KHHEMATHYECKUX BEIUYMH OT BpPEMEHH TpHU
PAaBHOMEPHOM M PaBHOYCKOPEHHOM JBUKCHUU.

OTHOCUTENIBHOCTE ~ MEXAaHWYECKOIrO0  JBWKEHUs.  leoueHTpuueckas U
TeJIMOLEHTPUYECKAsi CUCTEMBI MUDA.

WNuepunaneHas cucrema orcuera. [lepBblil, BTOpo U TpeTHi 3ak0OHbI Hbr0TOHA.

CBobonHoe maaenue. HeBecomocTb. 3akOH  BCEMHUPHOTO  TSTOTEHUS.
[MckyccTBEHHBIE CIYTHUKA 3€MIIH. |

Nmnynec. 3akoH coXpaHEHUs UMITYlIbca. PeakTUBHOE IBUKEHHE.

JlaGopaTtopHbie pabOThI

HccnenoBanue paBHOYCKOPEHHOTO ABIKEHHS 0€3 Ha4yaIbHOM CKOPOCTH.

W3mepenune yckopeHusi CBOOOTHOTO MaCHHUS.

Mexanundeckoe kojie0anue u BOJHbI. 3BYK (12 4.)

KoneGarensnoe paBmxenue. KomebGanusi rpy3a Ha mpyxuHe. CBoOomHbIe
koneOanus. KomeGarenpHass cucrema. MasTHUK. AMIUIATYAa, TEPUOI, YacToTa
kosie0aHuii. [["apmoHMYecKue KoaebaHus|.

[IpeBpamienne sSHeprud mnpu  KoieOaTeNTbHOM  JABM)KCHHU.  3aTyXarollue
koseOanus. BeinyxkaeHnsle konebanus. Pesonanc.

Pacnpoctpanenue konebanuii B ynpyrux cpenax. Ilomepednsie u mpoaosibHbIC
BoJIHbI. J[muHa BosiHbl. CBSA3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ pPaclpOCTPaHEHUS U
NIEPHOIOM (YaCTOTOM).

3ByKoBble BOJHBI. CKOpOCTh 3ByKa. BpicoTa, TeMOp M TPOMKOCTH 3ByKa. IXO.
3ByKoBO# pe3oHaHc. [IHTepdepeHius 3ByKa|

JlaGopaTtopHbie pabOThI

HccnenoBanne 3aBUCMMOCTH TIEpUOAa M YaCTOTHI CBOOOJHBIX KoJeOaHMIA
MasTHHKA OT JITUHBI €70 HUTH.

duekTpoMarauTHoe moJe (16 4.)

OnHOpOAHOE M HEOJHOPOIHOE MAarHUTHOE TOJIE.

HanpaBnenune Toxka W HampaBieHWE JUHUKW €ro MarHuTHoro nons. IIpaBuiio
OypaByMKa.

OO6napy>xeHrne MarHuTHOTo noJs. [IpaBumno neBoit pyku.
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Nunykuuss wmarauTHoro monsi. Marduteelid  notok.  Omnbitel  Dapajes.
OnexTpoMarHuTHas uUHAyKUMs. Hanpasinenue uHaykunoHHoro Toka. IIpaBuio Jlenma.
SBreHrE CAMOUHIYKIIUH.

[lepemennbiii Tok. I'eHepaTop mepeMeHHOro Toka. [IpeoOpazoBaHusl SHEPTUU B
anekTporeneparopax. Tpanchopmarop. Ilepemaua snekTpudeckod dSHEpruM  Ha
paccTosiHue.

DIEKTPOMarHuTHOE ToJe. DNeKTpOMarHuTHbBIE BOJIHBL. CxkopocTh
pacIpoCTpaHEHUsl 3JIEKTPOMArHUTHBIX BOJIH. BIusiHME 3JIEKTPOMArHUTHBIX W3JIyYeHUUH
Ha KUBBIE OPTaHU3MBI.

KonebGarenpupiii  koHTYp.  [lomyueHue  SIEKTPOMArHUTHBIX  KOJICOAHHH.
[IpuHIUITBI PAAUOCBSI3H U TEJIEBUICHUS.

[MuTepdepennus cBeta.] DnekTpoMarHuTHas mnpupona cBera. [IpenomiieHue
ceera. llokazarens mnpemomsenus. [ducnepcus cera. l[Bera Ten. [Cnexrporpad wu
criektpockon.] Tunbl ontudyeckux cnekrpoB. [CrnexkTpanbhHblid aHanus.| [lomiomenue u
HCITyCKaHHE CBETa aroMaMHu. [ [poncxoxaenue TMHeN4arsix CIIEKTPOB.

JlaGopaTtopHbie pabOThI

N3yueHne ABIEHUS EKTPOMAarHUTHOM UHIYKIIMU

Habnronenue CIionHoOro v TMHEWYaThIX CIIEKTPOB HCITY CKAHHS

Crtpoenne atoma u atoMmHoro siapa (11 4.)

PannoakTMBHOCTh KakK CBHAETEIBCTBO CIOKHOTO CTPOEHHUS aroMoB. Aulb(da-,
Oera- U raMMa-u3TydeHHUs.

Onsitel Pezepdopna. SAnepuas Mmonens aroma.

PanuoakTuBHble mnpeBpamnieHUss aToMHBIX snep. CoxpaHeHue 3apsioBOro U
MaccOBOTO YHCEII

DKCIepUMEHTAIbHbIE METO/Ibl MCCIIEI0BAHUS YACTHULL.

[IpoToHHO-HENTPOHHAsT MoAeNnb sAapa. POU3NYECKUN CMBICHI 3apsAa0BOTO U
MaccoBoro yncen. M3otomnel. [IpaBuna cmemenus st anbda- u 6era-pacnaia

DHeprus CBsI3U 4acTull B sjipe. JleneHue sauep ypana.

Lennas peakuusa. SnepHas sHepreTHka. DKOJOTMYECKHE MpoOieMbl padOThI
aTOMHBIX 3JI€KTPOCTAHLIUAM.

Jo3umerpus. Ilepuog nonypacnana. 3akoH pagMOaKTUBHOIO pacnaja. BinusHue
PaZAMOAKTUBHBIX U3JIYYEHHUI Ha dKUBbIE OPraHU3MBbI.

Tepmosinepnas peakuuns. Mctounukn sHeprun CosHLa v 3B€31.

JlaboparopHblie pabOTHI

H3mepeHne eCTeCTBEHHOTO paJualliOHHOTO (POHA TO3UMETPOM.

N3yuenue neneHus siapa aroma ypasa 1o ¢otorpadguu TPEKoB.

Onenka nepuoja Moiiypacraja HaxoAAIIUMXCS B BO3AyXe MPOIYKTOB pacraja
rasa pajoHa.

N3yuenue TpeKoB 3apsHKEHHBIX YACTHIL IO TOTOBBIM (poTorpadusim.

IloBTOpeHue (84)

Il1anupyemble pe3yabTaThl
BuvinyckHuk  Hayuumcs ucnonvzoeams mepmunvl: (HU3NICCKOE SBIICHUEC,
(bU3UYECKHI 3aKOH, BEIIECTBO, B3aUMOJICHCTBUE, SJIEKTPUUECKOE M0JIe, MATHUTHOE TOJIE,
BOJIHA, aTOM, aTOMHOE SIAPO, HOHU3UPYIOIINE U3TyICHUS
Buvinycknuk noayuum 603M0MCHOCHIb:
3



HOHUMAMb CMBICTT PU3UYECKUX 6eNUYUH: TIYyTh, CKOPOCTb, YCKOPEHHE, Macca,
IJIOTHOCTh, CWJIA, JIaBJIEHUE, HMIYJIbC, paboTa, MOIIHOCTh, KHHETHUYECKas JHEPrus,
MOTCHIIMAJIbHAS SHEPIrHs, KOAIPQPUIMEHT I0JIE3HOTO JACHCTBHS, BHYTPCHHSS SHEPIHs,
TEeMIlepaTrypa, KOJIMYECTBO TEIUIOTHI, YIelbHAas TEIJIOEMKOCTh, BIIAXXHOCTh BO3yXa,
AIIEKTPUYECKUN 3apsifl, CHJIa DIIEKTPUYECKOTO TOKA, OHIEKTPUYECKOE HampsKEHUE,
ANEKTPHUECKOE COMPOTHBICHUE, pad0Ta M MOIIHOCTH AJIEKTPHUECKOTO TOKa, (POKycHOE
paccTOsSHUE JIMH3BI

nonumams cmuic usuueckux 3axonoe: llackans, Apxumena, HeroroHa,
BCEMHUPHOTO TATOTCHHSI, COXPAHEHHUS MMITYJIbca U MEXaHHYECKOH SHEPTUH, COXPAHCHHUS
SHEPTHH B TEIIOBBIX MPOIECCaX, COXPAHEHUS dIEKTPHUYECKOTO 3apsiaa, OMa ais yJacTka
anektpudeckoir uemnu, Jxoyns—IJleHia, MpSAMOIMHEHHOTO pacHpoCTpaHEHHs CBETa,
OTpakKeHHUS CBETA,

onucvleamsv U  00vACHAmMb  (puuuecKkue - AGNEHUA:  PABHOMEPHOE
MPSMOJIMHEHHOE JIBM)KCHHE, PaBHOYCKOPCHHOE TMPSIMOJMHEHHOE JBIKEHHUE, Tepeaady
JABJICHUS JKUJIKOCTSIMU M Ta3aMH, IJIAaBAaHUE TeJl, MEXaHWYECKHe KOJeOaHUs W BOJIHBI,
muddy3uto, TEIUIONPOBOAHOCTh, KOHBEKIIMIO, W3IydYeHUE, HCTIapeHue, KOHJEHCAIUIO,
KUIIEHUEe, T[UIaBJICHHE, KPHUCTAIM3alMI0, d3JICKTPU3alUI0 Tel, B3auUMOJCIHCTBUE
AIIEKTPUYECKUX 3apsiIOB, B3aMMOJACHCTBHE MarHUTOB, JCHCTBHE MAarHUTHOTO TMOJIs Ha
MPOBOJHUK C TOKOM, TEIJIOBOE JICWCTBHE TOKA, JJICKTPOMArHUTHYIO WHAYKIIHIO,
OTpaKeHHE, TPEJIOMIICHHE U TUCTIEPCHUIO CBETA;

uUcnonb3oeams uzuueckue npudGOPvl U UMepumenbHvle UHCIMpPYMEeHmsl 014
usMepenusa (unuuecKux @eNUYUH: PACCTOSHUSA, POMEXKYTKa BPEMEHM, MacChl, CUJIbI,
JABJICHHSI, TEMITEPATyPhl, BIAKHOCTH BO3AyXa, CHIIBI TOKA, HAMPSHKEHUS, SJICKTPHUICCKOTO
COTIPOTHUBIICHUS, paOOTHI M1 MOITHOCTH JJICKTPUYECKOTO TOKA

npeocmagnams pe3yibmamoyl UIMEPEHUIL ¢ NOMOWLbI0 MAdIUY, 2pAPuUKos u
6bIAGIAMb HA IMOIU OCHOBE IMNUPUYECKUE 3A6UCUMOCHIU: TIYTU OT BPEMEHH, CUJIbI
YOPYTOCTH OT YJIMHEHUS MPYKUHBI, CHJIBI TPCHHSI OT CHJIBI HOPMaJbHOTO JIaBJICHUS,
nepuoaa KoiebaHuil MasiTHUKa OT AJUMHBI HUTH, Mepuoia KojJebaHuil rpy3a Ha MpyKUHE
OT MacChl Tpy3a U OT >KECTKOCTH TPYKHUHBI, TEMIIEPATypbl OCTHIBAIOIIECTO Tejia OT
BPEMEHHU, CHJIbI TOKA OT HAINPsDKCHUS Ha y9acTKe eI, YIla OTPAKCHHSI OT YIJia TaJICHUS
CBETa, yIvla MpeJOMJICHHs OT yIJia Ma/IeHUs CBEeTa

8vIpadcams  pe3ynbmamsvl  UBMEPEHUIl U pacuemos 6  eOUHUUAx
Mescoynapoonoit cucmemot

npUEOOUmMs NPUMEPLL NPAKMUUECKO20 UCNOIb306AHUA PUUUECKUX ZHAHUL O
MEXaHUYECKHX, TETIOBBIX, YIEKTPOMAarHUTHBIX M KBAHTOBBIX SIBJICHUSX

pewiams 3a0a4u HA NPUMEHEHUE U3YUEHHBIX PU3UUecKUX 3aKOHO0E

OCyWecmenams CamocmoAmenIbHolii NOUCK UHpOpMayuu eCTECTBEHHO-
HAYYHOTO COJICPYKaHUS C WCIIOJIb30BAHUEM PA3JIMYHBIX UCTOYHHKOB (YYCOHBIX TEKCTOB,
CIPAaBOYHBIX M HAyYHO-TIOMYJSPHBIX W3JaHHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
Wutepuera), ee 00pabOTKy W MpencTaBICHUE B pa3HbIX (hopMax (CIOBECHO, C TIOMOUIBIO
rpauKoB, MaTeMaTHYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM

MO3HAKOMUTHCSA C MPUMEPAMH HCIOJBb30BaHUs 0a30BBIX 3HAHUI W HABBIKOB B
MPAKTUYECKON JIEATEIHPHOCTH W TIOBCETHEBHOM KU3HU ISl 00ecIieueHnsi 6€30MMacHOCTH B
MPOIIECCEe  WCIONB30BAHUS TPAHCIIOPTHBIX  CPEACTB, DJEKTPOOBITOBBIX MPUOOPOB,
AIIEKTPOHHOW TEXHUKH;, KOHTPOJIS 32 HCIPABHOCTHIO BIIEKTPONPOBOJIKH, BOJOMPOBOIA,
CAaHTEXHUKH U Ta30BBIX NMPUOOPOB B KBAPTUPE; PAIMOHAILHOTO MPUMEHEHUS! MPOCTHIX
MEXaHU3MOB; OLICHKH 0€30MaCHOCTH PaIualiOHHOTO (oHa.

Pacnpenesienue yueOHOro BpeMeHH:



Nenn | Tema (pasmen)/kmace Konuuecmeo uacos
8 kuace
1 TernoBbie SIBICHUS 21
2 DNeKTpUYeCKue SIBJICHUS 12
3 DJIIEKTPOMarHuTHHIC SBJICHUS 16
4 CBeTOBBIE ABICHUS 11
5 | UtoroBas KOHT pojbHas paborta 5
6 [ToBrOpenue «TennoBble BIECHUS. DNEKTPUUECKHE 1
SIBIICHUSD
Hroro 68
9 kaacce
1 3aK0HBI B3aUMOJIEHCTBUS U IBUKEHUS TEI 21
2 | Mexannyeckue Kojie0aHus U BOJIHBI. 3BYK. 12
3 DNEeKTPOMarHuTHOE MoJie 16
4 CrpoeHue aToMa U aTOMHOTO f]1pa 11
IToBTOpeHMEe «3aKOHBI B3aUMOACICTBUS U
7 | aBwkeHus tena. MexaHuueckue KouebaHus u 8
BOJIHBI. 3BYK»
Hroro 68
Hroro (Bcero 3a 2 roga) 136




