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IInanmpyemsble npeaMeTHbIe pe3yJbTaThl ocBoeHust OOIT

B pesynbrate usydenus yueoHoro npeamera «Ousrka» Ha YpOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHuUs:

BbInycKkHHK HA YPOBHE OCHOBHOIO 00ILIEro 00pa3oBaHUsl HAYYMTCSH:

—  JE€MOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (PU3MKH B (POPMHUPOBAHUU COBPEMEHHON Hay4HOU
KapTUHBI MUPA, B PA3BUTHU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU JIEATEIbHOCTH JIIOJIEH;

—  JEMOHCTPHpOBaTh Ha TpPUMEpax B3aWMOCBS3b MEXIy (QH3MKOH W APYTMMH €CTECTBEHHBIMU
HayKaMmy;

—  yCTaHaBIMBAaTh B3aMMOCBSI3b €CTECTBEHHO-HAYyUHBIX SIBICHMA W NPUMEHATH OCHOBHBIC
¢du3nuecKue MoJIeN ISl UX ONMCAaHUs U OOBSICHEHUS,;

—  HCHOJB30BaTh MHPOPMALHIO (PU3NIECKOTO COACPKaHMS MPHU PEUICHUH y4eOHBIX, MPAKTHYECKHX,
IPOEKTHBIX W HCCIEAOBATENbCKUX 3aJad, MHTETPUPYs HMHPOPMALMIO W3 PA3IUYHBIX HCTOYHUKOB MU
KPUTHUYECKHU €€ OLICHUBAS;

— pasin4yaTtb U YMCTb UCII0JIb30BATh B y‘Ie6HO'I/ICCHCIlOBaT€JII)CKOI71 ACATCIIBHOCTH METOAbI HAYYHOI'O
No3HaHUs (HaOM0AeHUE, ONICAaHue, U3MEPEHUE, SKCIIEPUMEHT, BBIIBUKEHHE TUIIOTE3bl, MOJCINPOBAHNE
U 1ip.) ¥ GOPMBI HAYIHOTO MMO3HAHUS ((haKThl, 3aKOHBI, TCOPUH), TEMOHCTPHUPYS Ha MPUMEpax MX POib U
MECTO B HAYUYHOM IIO3HAHHNU;

—  NPOBOIUTH MpPSIMbIE M KOCBEHHbIE M3MEHEHUs (PU3MUECKUX BEIMYHMH, BBIOMpAs M3MEPUTEIbHbIC
npubOpbl ¢ y4eTOM HEOOXOOUMOH TOYHOCTH WM3MEPEHUi, IIaHMPOBAaTh XOA HM3MEPEHHH, NOIy4aTh
3HAYCHHC I/I3Mep5[CMOI71 BCJIMYMHBI U OLICHUBATh OTHOCUTCIIbHYIO IMOTPCIIHOCTD MO 3a/JTaHHBIM (bopMynaM;

— MMPpOBOJUTL HCCICIOBAHUA 3aBHUCUMOCTEH MCXKOY (1)H31/I‘-I€CKI/IMI/I BCIIMUMHAMU: TIPOBOAUTH
W3MEPEHHsI U ONPEAEIATh Ha OCHOBE MCCIEJOBAaHMUS 3HAUEHUE MapaMeTPOB, XapaKTePU3YIOLUINX JaHHYIO
3aBUCUMOCTDb MCXKAY BCIIMUMHAMU, U I€J1aTh BLIBOJ C YYETOM IMOI'PCHIHOCTHU HSMCpeHHﬁ;

—  HCHOJB30BaTh JJISl ONHCAHUS XapakTepa MNpPOTEKaHWs (UINUECKUX TMPOLECCOB (UIUUECKUE
BEJIMYMHBI U IEMOHCTPHPOBAThH B3aMMOCBSI3b MEXKIy HUMU;

—  HCHOJIB30BaTh AJIS ONMCAHMS XapakTepa NpOoTeKaHus GPU3NUECKUX MPOLECCOB (PU3NUECKUE 3aKOHBI
C Y4YE€TOM IrpaHull] UX IPUMEHUMOCTH,

—  pemaTh Ka4eCTBEHHBIC 337a4H (B TOM YHCJIE U MEXKIIPEIMETHOTO XapaKTepa): UCIOb3ysl MOJICIIH,
¢u3nuecKkue BENUYMHBI M 3aKOHBI, BBICTPaMBaTh JIOTMUECKH BEPHYIO LEMOYKY OOBSICHEHHS
(mokazarenbcTBa) MPEIOKEHHOTO B 3aJ1a4e Mpoliecca (SIBICHN);

—  pemaTh pacyeTHBIC 3a7]auMl C SBHO 33JJaHHOU (PH3MUYECKOI MOIEIbIO: Ha OCHOBE aHAN3a YCIOBHS
3aJa4u BBIIEJATH (PU3NYECKYIO MOJENb, HAXOAUTh (pr3MYecKue BEIMYMHBI M 3aKOHBI, HEOOXOAMMBIE M
JOCTaTOYHBIE JJIs1 €€ PELICHHUS, IPOBOIUTH PAcUeThl U MPOBEPSTH MOIYUEHHbIH PE3yNIbTaT;

—  YUYUTHIBATh TPAHUIBI IPUMEHEHHST H3YUYEHHBIX (PU3MUECKHX MOJIENIeH MpU peleHnn (pru3ndeckux
Y MEXIPEIMETHBIX 3a/1a4;

—  WCHOJB30BaTh HH(POPMALHMIO W NPUMEHATb 3HAHMA O NPUHOUNAX paboThl W OCHOBHBIX
XapaKTepUCTUKAX HM3YYEHHBIX MAIMH, MPHOOPOB M JPYrUX TEXHHYECKUX YCTPOWCTB Ui PEIICHHUS
IMPAKTHUYCCKUX, yT-Ie6HO'I/ICCJIeI[OBaTeJIBCKI/IX 1 MMPOCKTHBIX 3aJ1a4;

—  HCHOJB30BaTh 3HAHHWA O (QU3MYECKHX OOBEKTaXx M Mpoleccax B IOBCEIHEBHOH XH3HH JUIS
obecrieueHnsi 0e30MacHOCTH TpH OOpalieHnH ¢ MpuOOpaMHu W TEXHWYECKHIMH YCTPOWCTBAMH, IS
COXpaHEHHUsl 3JI0POBbsl U COOIIIOZCHUS HOPM DSKOJIOTHYECKOTO TMOBEJCHUS B OKpYXKalolIeH cpexe, s
NPUHSATHS PELICHUI B TOBCEIHEBHOMN JKU3HU.

BhbinycKHHK Ha YPOBHE OCHOBHOIO 00IIEro 00pa3oBaHUsl MOJYYHT BO3MOKHOCTH HAYUYHTHCS:

— MOHUMATh U O0BSICHATE IIEJIOCTHOCTH (1)1/131/1‘1601(0171 TCOPUH, pa3indyaTh 'paHUIIbI €€ TPUMEHUMOCTH
Y MECTO B pAAY Ipyrux GU3NUIECKUX TEOPHUH;

—  BIAJETh NpUEMaMU IOCTPOCHMS TEOPETHUYECKUX IOKA3aTeNbCTB, & TAKXKE MPOTHO3MPOBAHUS
ocobeHHOCTel TpoTeKaHus (PU3NIECKUX SBICHUI W TPOLECCOB Ha OCHOBE TOJYYEHHBIX TEOPETHUECKHX
BBIBOJIOB M JIOKA3aTEIbCTB;

—  XapaKTepu30BaTh CHCTEMHYIO CBS3b MEXIY OCHOBOIOJIATAIOUIMMU HAYYHBIMH TIOHATHSIMH:
MIPOCTPAHCTBO, BpEeMsI, MaTepHs (BEIIECTBO, TOJIE), IBIKEHUE, CHIIA, YHEPTHUS;

— BbIABUI'aTh THIIOTE3bI HA OCHOBE 3HAHHA OCHOBOIIOJIArarOIIinux (bI/ISI/I‘IeCKI/IX 3aKOHOMepHOCTeI71 u
3aKOHOB;

—  CcaMOCTOSTENBHO IJIAHUPOBATh U MPOBOAUTH (PU3HUYECKHE IKCIIEPUMEHTHI;

—  XapaKTepu30BaTh IJIOOAJbHBIE NPOOJIEMBI, CTOSIIUE IEpel]] YEIOBEUECTBOM: 3HEPreTUYecKue,
CBIPbEBBIE, FKOJIOTUIECKUE, — U POJIb (PU3UKH B PELICHUH ITUX NIPOOJIeM;



—  pemIaTh NPaKTUKO-OPUEHTHUPOBAaHHBIE KAYECTBEHHbIEC M pacYEeTHBIE (PM3NIECKHE 33/1a4H C BLIOOPOM
(u3IIECKON MOETH, HCITONB3YS HECKOIBKO (DM3MYECKUX 3aKOHOB WIIH (JOPMYIT, CBSI3BIBAIOIIINX H3BECTHBIE
(hU3UYECKUE BETUYHHBI, B KOHTEKCTE MEXKIPEAMETHBIX CBS3CH;

—  OOBSCHSATH MPUHIIMITEI PA0OTHI M XaPAKTEPUCTHKH U3yUSCHHBIX MAIllUH, TPUOOPOB U TEXHUYCCKUX
YCTPOMCTB;

—  OOBSCHATH YCIOBHS TNPUMEHEHHS (U3WYECKUX MOJENeW MpH pemeHnn (pu3mdecKkux 3amnad,
HaXOJIUTh aJIeKBaTHYIO MPEI0KEHHOH 3a7aue (GU3NIECKYI0 MOJIeIb, pa3pemaTs Npo0ieMy Kak Ha OCHOBE
WMEIOIINXCS 3HAHWMA, TaK ¥ IIPH ITIOMOIIN METOJIOB OIEHKH;

- oBmameBaTs (C(OPMHUPOBAHHOCTH TPENCTABICHWN) IMpaBHJIaMU 3amucu (pusmueckux (opMyn
penbedHO-ToueYHOM cucTeMbl 0003HaueHuH JI. Bpaiins (11 cienbix U cnaboBUASIIUX 00yJarONUXCs).

l. Coaeprxanue yue0HOTo nmpeaMeTa
Du3NKA M eCTeCTBEHHO-HAYYHbI MeTO/ MO3HAHUS MPUPOIbI

Ousnka — Hayka o mpupoje. Habmopenue u onmcanue ¢usndeckux sineHud. dusndeckne
npubopsl. Dru3nyueckre BeTMINHBI M uX n3Mepenue. [lorpemnoctn nm3mepeHuit. MexayHapoaHas cucteMa
enuauIl. Hayaasrid Meton nmo3Hauusa. Ou3ndeckuii sKCIepUMeHT 1 ¢pu3mdeckas Teopust. Hayka n TexHuka.
HaGmroneHue (Gu3nveckux sBICHUM: CBOOOJHOTO TaJeHUS TeJ, KOojeOaHWM MasTHHKA, MPUTHKCHUC
CTaJIGHOTO IIapa MarHUTOM, CBEUEHUE HUTHU IEKTPHUECKON JaMIbl. DU3ndecKue mpruOOopHI.
JlaGopaTopHbIie paOOTHI M OIIBITHI.

OrnpeeneHue EHBI JEICHUS IKATbI H3MEPUTEIHLHOTO IpHoopa.
N3smepenue nnvHel.
Nzmepenne o0bemMa KUAKOCTH B TBEPIOTO Tea.
N3smepenne temnepaTypsl.
Mexannyeckue siBJeHUsI
Kunemaruka
Jdunamuka
3aKoHBI COXpPAHEHUS] UMITYJILCA U MEXaHUYECKOI JHEPTruu
Mexannuyeckue KoJ1e0aHUsI U BOJIHBI

Mexanunyeckoe apmwxeHre. OTHOCUTENBHOCTD ABMKEeHU. Cuctema oTcuera. Tpaekropus. IIyTs.
[IpsamonuueitHoe paBHOMEpPHOE nerxeHne. CKopocTh PaBHOMEPHOTO MPAMOJIMHEHOTO
JBIDKEHUSA. METOIbI I3MEPEHHS PACCTOSHUS, BPEMEHH B CKOPOCTH.

HepaBHoMepHOEe  nBHKEHHME. MTHOBEHHAss  CKOpPOCTb. Y CKOpeHue. PaBHOYCKOpEeHHOE  JIBUKEHUE.
CobonHoe najienne Tei. ['paduku 3aBUCHMOCTH IyTH M CKOPOCTH OT BPEMEHH.

PaBHOMEpHOE IBIDKEHHUE TT0 OKPY>KHOCTH. [lepros u wacToTa obparieHus.

Senenue unepuuu. [lepsbiii 3akon HelotoHa. Macca tena. IInoTHocTh BemecTBa. MeToapl U3MeEpEHUs
Macchl ¥ IJIOTHOCTH.

Bzanmogeiicteue Ten. Cuna. [IpaBmno cioskerwst cwi. Cuia yrpyrocta. MeTobl i3MEpPEHUS CHUTHL.
Bropoii 3akon Hetotona. Tperuii 3akoH HetoToHa.

Cuna TspKecTd. 3aKOH BCeMUPHOTo TAroTeHud. MckyccTBenHble ciiyTHUKY 3emiu. Bec Tena. HeBecoMocTs.
I'eonenTprdeckas 1 TeTUONCHTPUIECKAs CUCTEMbI MHPA.

Cuna TpeHus.

MomeHT cuiibl. Y cioBUs paBHOBecus pbruara. LlenTp Tspkectu Tena. Y cinoBus paBHoBecHs Ten. Mmmynsc.
3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora. Momuocts. Kunerndeckas sueprus. IloTeHnmansHas SHEPTHsl B3aHMOICHCTBYIONTNX TeJl. 3aKOH
COXpaHEHUsT MexaHmdeckod n»Heprud. [Ipocteie MexaHu3mbl. KoaddhuiumeHT mMoNe3HOTO AEWCTBUS.
Mertonel w3MepeHUs dHepruu, paboTel W MomHocTH. JlaBneHue. ATMocdepHoe naBieHue. MeTombl
n3MepeHus napienus. 3akoH [lackans. ['uapaBnmdeckne MamuHbL. 3aKOH ApXuMena. Y CJIOBHE TUIaBaHUS
Te.

Mexannueckue koneOanus. llepmon, uacrora um amminuryaa konebanuil. Ilepuon komebanuit
MaTeMaTU4YECKOT0 U NPY>KUHHOI'O MASITHUKOB.

MexaHndeckre BOJHEL. J[TiHa BOJTHEL 3BYK.

JleMOHCTpanMu:

PaBHOMEpHOE NpsIMOTMHEIHOE JBUXKECHUE.



OTHOCUTENBHOCTD ABMKEHUSI.

PaBHOYCKOpEHHOE JBU)KEHHUE.

Hampasnenue ckopocT py paBHOMEPHOM JABMKEHUH 110 OKPYKHOCTH.
SIBnenve uHepIUM.

BzanmogeiicTBue Tei.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaITiH IPYKUHBI.

CrnosxeHue cui.

Cwta TpeHus.

Bropoii 3akon HproToHa.

Tpetuii 3akoH HeroToHa.

HesecomocTs.

3aKoH COXpaHEHUs UMITYJIbCA.

PeaxTtuBHOE NBUXKEHUE.

H3meneHune sHepruu Tejia npu COBEPIICHUH PaOOTHI.

[IpeBparenns MexaHUMIECKOH YJHEPTUN U3 OJTHOU (DOPMBI B JPYTYIO.
3aBUCHMOCTb JABJICHUS TBEPJOTO TEJIa HA OMOPY OT JEHCTBYIOIIEH CHITBI U TUIOMIA TN OMOPHI.
OOHapyxeHre aTMOc(epHOro JaBICHHS.

Nzmepenne atmMochepHOTro naBieHus 0apoMETPOM - aHEPOHUIOM.

3akoH Ilackans.

I'unpaBnuyeckuit npecc.

3akoH Apxumena.

[IpocThie MEXaHNU3MBI.

Mexanuyeckue KojaeOaHus.

MexaHu4ecKrue BOJHBI.

3BYKOBEIE KOJIeOaHusI.

YcnoBus pacrpocTpaHeHus 3ByKa.

JlaGopaTopHble padoThI U ONBITHI:

H3mepeHne ckopoCTH paBHOMEPHOTO IBHKEHUSI.

Nzydenune 3aBUCUMOCTH IyTH OT BpEMEHH IPH PABHOMEPHOM M PaBHOYCKOPEHHOM JIBIKEHUHT
W3mepenne yckopeHwHs PSIMOJIMHEHHOTO paBHOYCKOPEHHOTO ABIKEHUS.
N3mepeHnne mMacchl.

H3mMepenne IoTHOCTH TBEPAOTO Tela.

N3mMepenwe mioTHOCTH KUIAKOCTH.

I/I3MepeHHe CHJIbl AMHAMOMETPOM.

CnoxxeHue cujl, HalpaBJIE€HHBIX BIOJIb OHOU MPSIMOM.

CrnoxeHue cuJjl, HalpaBIEHHBIX TTOJT YTIIOM.

HccnenoBanne 3aBUCUMOCTH CHITBI TSKECTH OT MaccChl Tea.
HcenenoBanue 3aBHCHMOCTH CUJIBL  YIPYTOCTH OT YUIMHEHMsI NPYXHUHBL. II3MepeHue KECTKOCTH
TIPYKHUHEI.

HccnenoBanue cuiibl TpeHUs CKoNbxeHus. ViaMepenue koadduitmenTa TpeHus: CKOJIbKECHUSI.
HccenenoBanue ycinoBUil paBHOBECHS pblyara.

HaxoxnaeHune 1ieHTpa TSKECTH INIOCKOTO Tena.

Beruucnenune KI1JI HakTOHHOM MIIOCKOCTH.

M3mepeHre KHHETHYECKOM SHEPTHH Tena.

M3mepenne NOTEHIMATBHONW 3HEPrUU Tena.

M3mepenne MOIIHOCTH.

M3mepenue apxumen0Boi CUIIBL.

M3yuenue ycnoBuil IuIaBaHus Tell.

WzyueHne 3aBUCUMOCTH IepHOIa KoJieOaHUI MasiTHUKA OT JUIMHBI HATH.
M3mepenne yckopeHus: CBOOOHOTO MaIeHHUs ¢ TTIOMOIIHI0 MasSTHHAKA.
Wzyuenne 3aBUCUMOCTH NepHoia KoJieOaHHid Tpy3a Ha NPY>KUHE OT MacChl Ipy3a.



MouiekyasipHasi GU3UKA M TEPMOIMHAMHUKA
CTpoeHue U CBOMCTBA BellleCTB
TermioBbie ABJICHUSA

Crpoenue BemecTBa. TemoBoe MABWXKEHHE aTOMOB M MOJEKyJd. BpoyHOBCkoe [BHKEHHE.
Huddysus. BzaumoneiictBre dacTurl BemecTBa. MoJenn CTpOSHHS Ta30B, KUAKOCTEH M TBEPBIX Tell
1 00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX MOEIEH.
TemnoBoe nBwxkeHue. TernoBoe paBHOBecue. Temmeparypa u ee usmepenue. CBs3b TeMIIEpaTyphbl CO
CpEIHEN CKOPOCTHIO TEIIOBOTO XA0TUYECKOT 0 ABMXKCHHUSI YACTHULL.
Buyrpennss sneprua. Paborta u Temmonepenada Kak CriocoObI M3MEHEHHs] BHYTPEHHEW SHEPrHH Tela.
Buapl Temnmonepenaun: TEMIONPOBOIHOCTh, KOHBEKIMA, H3nydeHHe. KonnuecTBO TEIIOTHI. Y AeNbHas
TEIJIOEMKOCTh. 3aKOH COXPAHEHUS SHEPTHH B TEILIOBBIX IIPOLIeccax.
Hcmapenne m kxonaeHcamws. Hacwimenusri map. BiakaocTs Bo3myxa. Kurmenwe. 3aBHCHMOCTH
TeMIlepaTyphl KUTICHUS OT naBieHusd. [lnaBrneHue u kpuctamum3anus. Y eabHasi TeIUIoTa IJIaBICHUS U
napooOpa3oBaHusl. Y IenbHas TEII0Ta cropanusi. PacueT konuyecTBa TEIUIOTHI TPU TEILIOOOMEHE.
[Tpuannmer pa®oThl TeIIOBBIX ABHrateneld. IlapoBas TypOuHa. J|Burarens BHYTPEHHErO CTOpaHUS.
Peaktusnerit aurarens. KI1/] TemoBoro asurarens. OObsCHEHNE YCTPOMCTBA M MPHUHIINATIA JCHCTBUS
XOJIOMIIbHUKA.
[IpeoOpazoBaHus SHEPTHH B TEIUIOBBIX MAaIIMHAX. DKOJIOTHYECKUE MTPOOIEMBI HCITOIb30BaHMUS TEIUIOBBIX
MallIuH.
JdeMoHcTpanumu:
C>XMMaeMOCTh Ta30B.
Jnddysus B razax v KUAKOCTSX.
Mojienb XaoTH4eCKOro IBUKEHUSI MOJIEKYJ.
Monenb 6poyHOBCKOTO JBHKeHUS. CoXpaHeHUE 00beMa KHUAKOCTH MPU H3MEHEHUU (OPMEBI cocya.
CuenieHre CBUHLIOBBIX LIMLJTUHAPOB.
[TpuHLIMO AeMCTBUS TEPMOMETPA.
W3MeHeHue BHYTPEHHEH SHEPruu Teja MPH COBEpILICHUH PabOTHI U ITPH TEILIONepeaaye.
TeHJ'IOHPOBO,Z[HOCTL Pa3JIMYHbIX MaTCpHAJIOB.
KoHnBeknus B XKUAKOCTIX U razax. Teronepeaada myTeM U3IydeHUsI.
CpaBHeHI/Ie YACIBHBIX TEII0OEMKOCTEN Pa3IMYHbIX BECIICCTB.
SIBiieHue ucnapeHus.
Kunenue Boael.
[TocTOSIHCTBO TeMIlepaTyphl KUIIEHUS KUIKOCTH.
SIBneHusd IIaBICHUS U KpucTajlliM3aiuu.
N3mepeHne BIaX)HOCTH BO3/lyXa ICUXPOMETPOM WU TUTPOMETPOM.
Y CTpoCTBO YETHIPEXTAKTHOI'O IBUTATENSI BHYTPEHHETO CTOPaHUsL.
YeTpoiicTBO TapoBoii TypOUHEI
JlaGopaTopHble paGoThI U ONBITHI:
UccnenoBanue U3MEHEHUSI CO BPEMEHEM TEMITEPATYPhl OCTHIBAIOIIECH BOJIBI.
W3zyyenue siBeHus TEMI000MeHa.
W3mepenne yaenbHON TETNTIOEMKOCTH BEIIECTBa.
M3mepenue BIaXXHOCTH BO3yXa.
HccnenoBanne 3aBHCUMOCTH 00beMa ra3a OT JaBJICHHUS ITPH ITOCTOSTHHON TeMITeparype.

JyeKTpUYECKHEe U MATHUTHbIE SIBJICHUS
dyekTpUYecKHe ABJIEHHUS

MarHuTHbIE SIBJIEHUS
DJIeKTPOMAarHUTHBIC KOJICOAHUS U BOJTHBI
OnTnyecKue SIBICHUS
DneKTpu3anus Tea. DIeKTpudeckuil 3apsi. JlBa Buaa sIeKTpUUECKHX 3apsaoB. B3aumoaencTere 3apsaosB.
3aKOH COXPaHEHUS IEKTPUUECKOTO 3apsiaa.
OnekTpuyeckoe Tmoyie. JIelCTBHE DIEKTPUYECKOro TIOJNS Ha SIEKTpUYECKue 3apsmsl. [[poBomaHHKwH,
JIUBJICKTPUKU U TOTYTIPOBOTHUKHU.
TTocTostHHBIN 25IeKTpUYeCKUi TOK. MICTOUHUKH TOCTOSSHHOTO TOKA. J{efcTBUA anekTpudeckoro Toka. Cuna
Toka. HampspkeHne. DIIEKTpUYECKOE CONPOTUBICHUE. DJEKTpHUUecKas memb. 3akoH Oma sl ydacTka



aJeKTpudeckoi memw. IlociemoBaTenbHOE W TApaICIbBHOE COCIWHEHHS MPOBOMHUKOB. Pabora u
MOIITHOCTD AJIEKTPHUUECKOro TOKa. 3akoH [xoynsa-Jlenma. Hocurenn anekTpudeckux 3apsa0B B MeTaIax.
OnelT Opctena. MarHuTHoe moje Toka. B3anMoneHcTBHE MOCTOSHHBIX MarHuToB. MarHuTHoe IMojie
3emau. ONeKTpoMarHut. JlefCTBME MAarHUTHOTO TOJS Ha MpPOBOAHMK c TokoM. Cuima Awmmnepa.
DIIeKTPOABUTATEI. DICKTPOMAarHUTHOE Pelle.

OnekrpomarautHas HHAYKIMA. OneiTel apazes. [Ipasuio Jlenma. DnekTporeneparop.llepeMeHHBIN TOK.
Tpancdopmatop. [lepenayda 31eKTprUUecKOl SHEPTHH HA PACCTOSHHE.

DIIeKTPOMarHUTHEIC KOJIeOaHus. DIEKTPOMArHUTHEIC BOJTHBI M UX CBOMCTBA. CKOPOCTH PacpOCTpaHCHHS
AIEKTPOMArHUTHBIX BOJH. llpuHIMIBI pagmocBs3u U TeneBuaeHUS.CBET - IEKTpOMarHWTHas BOJHA.
BnusiHue 31eKTpoOMarHuTHBIX U3TYyYEHUH Ha )KUBBIE OpPTraHU3MBI.

[IpssmonuneliHoe pacnpocTpaHeHue cBeta. OTpakeHHE U MPETOMIIEHUE CBETa. 3aKOH OTPAaXKEHHs CBETa.
IImockoe 3epkaio. JImaza. okycHOe paccTossHUE JIMH3BL. ONTHYEeCKas Chjla JIMH3EL. [ 71a3 Kak onTHdecKas
cuctema. OnTuueckue npudopsl. [lucnepcus ceera.

JdeMoHcTpanum:

DIIeKTpU3aLus Tel.

JIBa poja IIeKTPUYECKUX 3apsI0B.

YCeTpoiCcTBO U AEUCTBUE BIIEKTPOCKOIIA.

[IpoBOIHUKH 1 M3OIATOPHL.

DneKTpu3anus 4yepe3 BIUsHIES

IlepeHoc anexTpudeckoro 3apsia ¢ OAHOTO Teja Ha ApYyroe

3aKOH COXPAaHEHUS JIEKTPUUYECKOTrO 3apsa.

HcTOYHUKY TOCTOSIHHOTO TOKA.

CocTaBrieHue >IeKTPUYECKON HEMH.

N3mMepeHue cuibl TOKa aMIIepMETPOM.

HaGuroieHue mocTosTHCTBA CHITBI TOKA HAa Pa3HBIX yYacTKaX HEPa3BETBICHHOW AIIEKTPUYECKOH HeTTH.
N3MmepeHue cuiibl TOKa B pa3BETBICHHOM JIEKTPUUECKOM 1IEIH.

W3mepeHne HalpsKeHUs! BOJIBTMETPOM.

I/I3yquI/1e 3aBUCUMOCTU DJICKTPHUYCCKOTO COIPOTUBJICHUA IIPOBOJHHWKA OT €TI0 [JJIWHBI, IUIOIIaau
TIOTIEPEYHOTO CEYCHHS U MaTepHalia. Y JebHOE COTIPOTHUBIICHHE.

PeocraT 1 Marasus cOIpoTUBIECHUI.

W3mepeHne HalpsKEHUH B IIOCIEA0BATENBHOMN 3JIEKTPUYECKOM LETH.

3aBUCHMOCTH CHJIBI TOKA OT HANPSDKEHHS Ha yYaCTKe JICKTPUIECKON TIeTIH.

OmneIT Opcrena.

MarsuTHoOE 110JIE TOKA.

JleiicTBre MAarHUTHOTO TIOJISt HA IPOBOJHUK C TOKOM.

YCTpONCTBO NIEKTPOABUTATENS.

DNIeKTpOMarHuTHAS UHYKITUS.

ITpaBuno Jlenna.

CaMOUHTyKIUS.

ITony4yeHue nepeMeHHOr0 TOKa MPY BPaIlleHUH BUTKA B MArHUTHOM II0OJIE.

YcTpolcTBO reHepaTopa NOCTOSHHOTO TOKA.

VYcTpoiicTBO reHeparopa NeEpeEMEHHOTO TOKA.

YcrpoiicTBo TpaHchopmaropa.

Tlepenaua snexkTpuuecKkoil 3HEPruu.

ONEeKTpOMarHuTHBIE KOJIeOaHMsI.

CBolicTBa 37IEKTPOMAarHUTHBIX BOJIH.

[puHIMn AelcTBIsSI MUKPOPOHA H TPOMKOTOBOPHUTEIISI.

IIpuHUUIIBI paguOCBSI3H.

Hcrounuku csera.

IIpssMonuHeHOE pacpOoCTpaHEHHUE CBETA.

3aK0H OTpaKeHHSI CBETA.

N3obpaskeHne B MIOCKOM 3epKalle.

IIpenomiienne cBera.

Xom rydeid B coOMparoIieii JTrmH3e.

Xon nyueid B pacCEeUBaIONIEH JIMH3E.

[Nony4yenune n3o0paskeHU C MOMOILBIO JINH3.

IIpuHIIATT ACHCTBUSA IPOSKIIMOHHOTO anmapara u ¢oToarmapara.



Mopens rnasa.

Hucmepcus 6emoro ceTa.

[Mony4enue Genoro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX IIBETOB.
JlaGopaTopHble paGoThI U ONBITHI:

Habmonenue 37eKTpUIecKoro B3anMOACHCTBUS TEI

COopKka 3JIeKTpHUIECKO eMH ¥ N3MEPEHHE CHITBI TOKA M HATIPSDKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA B IPOBOJHUKE OT HANPSKEHUS Ha €ro KOHIaX NMpHU NOCTOSIHHOM
CONPOTUBJICHUHU.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA B DJIEKTPUYECKOM LENU OT CONPOTUBIICHUS IPHU MOCTOSHHOM
HaIpsKEHUH.

N3ydeHune nocnenoBaTeaIbHOIO COEAUHEHNS TPOBOHUKOB

M3yuyeHune napajienbHOrO COEAMHEHHSI IPOBOIHUKOB

W3mepenne conpoTrBIEHNE TPU MOMOIIM aMIIEPMETPa U BOJIBTMETpA.
N3ydeHne 3aBUCHMOCTH 3JEKTPUYECKOTO COMPOTHUBIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIU
MONEPEYHOT0 CEUCHUS U MaTepuaiia. ¥ AeIbHOE COIIPOTUBIICHUE.

Nzmepenne pabOTHI 1 MOIITHOCTH DIEKTPHYECKOTO TOKA.

I/I3y‘IeHI/IC B33HMOII€I710TBPI$[ IIOCTOSSTHHBIX MarHuToOB.

HccnepoBanre MarHUTHOTO MOJISL OPSIMOrO MPOBOJHUKA U KATYIIKU C TOKOM.
UccnepoBanue SBICHUS] HAMarHUYUBAHUS JKee3a.

N3y4yeHue npuHLOKIA JEHCTBUS MIEKTPOMArHUTHOIO pelle.

I/I3y‘IeHI/IC ILGI\/'ICTBI/ISI MAarauTHOI'O 110JIA Ha NPOBOAHUK C TOKOM.

N3ydeHnue npuHIUa JeHCTBUS AIEKTPOABUTATENS.

N3y4yeHue sBIEHUS 3JIEKTPOMAarHUTHON UHIYKIUH.

W3ydenue npuHImna AeicTBUS TpaHchopMaropa.

W3yueHue siBiIeHUs pacIpoOCTPaHEHUs CBETA.

HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHUS OT yria NaJeHUsl CBETA.
N3yyeHnne cBOHCTB N300paKeHHUS B IIIOCKOM 3€pKajie.

HccnenoBanre 3aBUCHMOCTH YTJIa IPEJIOMIICHHS OT yTJia MajieHus CBeTa.
Nzmepenne HhoKyCHOTO pacCTOSHUSI COOMPAIOIIEH JTHH3HI.

[onyueHue U300paKeHMI C TIOMOIIBIO COOUPAOIIEH JTUH3BI,

HabnroneHvie siBieHUs TUCTIEPCUU CBETA.

KBaHTOBBIE sIBJICHUSA

Omnbitel  Pesepdopna. Ilnamerapnas monens aroma. JInHeHwaTele ONTHYECKHE CHEKTPHI
[Tormomenne 1 UCITyCKAaHUE CBETA aTOMaMH.
CocraB aTOMHOrO siipa. 3apsiioBOE U MacCOBOE YHCIIA.
SlnepHble cribl. DHEPTUS CBA3W aTOMHBIX sijep. PagmoaktuBHOCTE. Anb(a-, 6eTa - U raMMa-u3ITydeHusI.
Mertoab!l perucTpanyy aIepHbIX U3IyYEHUN.
Snepusie peakiuu. [lenenue u cuntes saep. Mcrounnku sueprun CoiHIA U 3Be3/1. SlnepHas YHepreTHKa.
Jo3umerpus. BimsHue paioakTUBHBIX M3ITyYEHUH HA KUBBIE OPTaHU3MBI. DKOJOTHYECKHUE MPOOIEMBI
PpabOThl aTOMHBIX 3JICKTPOCTAHIIHI.
JdemoHcTpanuu:
Mopnens onbita Pesepdopna.
Habmronenue TpexoB yactuil B kamepe BrubcoHa.
YeTpoicTBO U AEMCTBUE CUETYMKA HOHU3UPYIOIIMX YACTHIL.
JlaGopaTopHble padoThI U ONBITHI:
Habnroienue muHeHyaThIX CIIEKTPOB U3ITyUYSHMUSL.
H3MmepeHue eCTECTBEHHOTO paloaKTUBHOTO (JOHA JO3MMETPOM.

Ctpoenue u 3BoJIonMsA Beesiennoii

I'eonienTpHYeckas U reTuoNeHTpUYECKas CUCTeMbl Mupa. Gusndeckas npupoaa HeOecHbIX Ten CoTHeUHON
cucreMsbl. [Ipoucxoxnenue Conneunoit Cuctemsl. @usnueckas npupoga Connua u 3Be3n. CtpoeHue
Bcenennoit. OBomonus BeeneHHOM.
JleMOHCTpanMu:
AcTpoHOMHUYECKUE HAOIOICHUS.
3HAKOMCTBO C CO3BE3USAMH 1 HaOJIOZeHNE CYTOYHOTO BpAIIeHUs 3B€3THOTO Heba.
Hab6mronenue nuxenns Jlyasl, CosHIIA U TUTAHET OTHOCUTENIBHO 3BE3/T.



TemaTuveckoe NJIAHUPOBaHUE
7 kaacce (70 yacoB)

Tema pasnesa KonuyectBo OcHoOBHBIE BHABI 1eSITeIbHOCTH 00y4AIOIINXCS
4acoB
Yro u3yuaer 5 OO0bsICHAIOT (UBNIECKIE SIBICHIS,
(pusuka. OT1auvaoT GU3NUECKUE SIBICHUS OT XUMHYCCKHUX;
Hexotopsie IIpoBoasiT HaOmoOACHNS PU3NYECKUX SBJICHUH, aHATU3UPYIOT U
puznueckue KJIaCCU(UIMPYIOT UX, PA3INYal0OT METOIbI U3Y49eHHs (PU3HUKU
TepMHHBI. H3meps0T paccTOsHUS, IPOMEXYTKH BPEMEHHU, TEMIIEPATYPY;
HaOnronenus n O0padaTbIBaIOT pe3ybTaThl U3MEPEHUI; OTIPEACISAIOT LIEHY
ONBITHI JeJICHUS IKaJIbl U3MEPUTEIBHOTO MINHIPA; YIaThCs
10JIb30BATHCS] U3MEPUTENIBHBIM LIIMHAPOM, C €T0 IIOMOILBI0
OTIPENIeNIATh 00BEM KHUIKOCTH; IEPEBOAAT 3HAUCHUS (PHUIMUSCKUX
BenuuuH B CU, onpeensior NorpeuHocTh U3MepeHusl.
3anuchIBalOT Pe3ylbTaT U3MEPEHUSI C YIETOM NOTPEIIHOCTH/
IlepBoHayabHbBIE 6 OOBSCHAT  ONBITHL, MOATBEPKIAOIINE  MOJEKYJISIPHOE
CBeJleHNs 0 CTPOCHHUE BEIECTBA, OPOYHOBCKOE JBIKCHHE, CXEMAaTHYECKU
CTPOEHMH n300paXkaroT MOJIEKYJIbI BOABI M KUCIOPOa;
BelllecTBa OnpenensiloT pasMep MajblX TeJ; CPaBHUBAIOT pa3Mepsl
MOJIEKYJT pa3HBIX BEIIECTB: BOJBL, BO3AYyXa; OOBSCHSIIOT
OCHOBHBIE CBOHCTBa MOJIEKYJ, (PU3NUECKUE SBICHUS Ha OCHOBE
3HaHUI O CTPOCHUU BEILECTBA,;
IIpoBoAsIT M 0OBSICHSIOT OMBITHI 0 OOHAPYKEHHUIO CHIT
B3aUMHOTO MPUTSDKCHUS U OTTAIKUBAHUS MOJIEKYJT; OOBSCHSIOT
OTIBITHl CMaYUBAHUS M HE CMAauMBaHUS Tell; HAOMIOAAIOT U
HCCIIEAYIOT SIBJICHUE CMAuMBaHMUA M HECMAuyUBaHUS TE,
OOBSICHSIIOT JIAaHHBIE SBJICHUS HA OCHOBE 3HAHUH O
B3aMMOJCHCTBUN MOJIEKYT;
Jloxa3bIBAIOT HAIMYKE PA3INYMs B MOJIEKYJISIPHOM CTPOCHUH
TBEPJBIX TEJ, )KUJKOCTEN U ra3oB;
IIpuBoAAT NpUMEPHI MPAKTHYECKOTO UCIIOIB30BAaHUS CBONCTB
BEIIECTB B Pa3JINYHBIX arperaTHbIX COCTOSHUSIX;
B3aumoaeiicTBue 21 Onpenessito TPACKTOPUIO JBUKEHUS TENA.
TeJ Joka3pIBalOT OTHOCHUTEIHHOCTh JABIDKEHHUS Tesa; TEPEeBOIST

OCHOBHYIO €IMHHIYy IYTH B KM, MM, CM, IM; pPa3JIH4yaTioT
paBHOMEpPHOE W HEPAaBHOMEPHOE JIBU)KEHHE;

Hcnoab3yloT MeXnpenaMeTHble CBsI3M  (U3WKH, Teorpaduwu,
MaTeMaTHKH:  TPOBOIAT  JKCIEPUMEHT 1O  W3YyYCHHIO
MEXaHWYECKOT'0 JIBU)KEHHSI, CDABHUBAIO OTIBITHBIE TAHHBIC, JIETIaTh
BBIBOJIBI.

PaccuuTBIBalOT CKOPOCTH TEJa IPU PABHOMEPHOM H CPETHIOKO
CKOPOCTb IIPH HEPAaBHOMEPHOM JIBUKEHUH; BEIPAXKAIOT CKOPOCTh
B KM/, M/C; aHAJIM3UPYIOT TaOJIHLIBI CKOPOCTEM; ONIPEesTh
CPE/HIOI0 CKOPOCTh JIBMXKEHHS 3aBOJIHOTO aBTOMOOHIIS;
rpaduuecKu H300paKaroT CKOPOCTh, OITMCHIBAI0 PABHOMEPHOE
JBIDKEHHE.

IIpuMeHsIIOT 3HaHUS U3 Kypca reorpaduu, MaTeMaTHKH;
YcTaHaBAMBAIOT 3aBUCHMOCTh U3MEHEHHE CKOPOCTH JIBYKEHHS
TeJIa OT €r0 MacChl; IEPEBOAAT OCHOBHYIO €AMHUILY MacChl B T, T,
MT;

PaboTaloT ¢ TeKCTOM yueOHHKA, BBIICISIOT TJIABHOE,
CHCTEMATHU3UPYIOT U 0000IAIOT MOJTYUYEeHHBIE CBEJCHHUS O Macce
TeJa, pa3InvaloT HHEPLUIO U HHEPTHOCTD Tea;

Hcrionp3yIoT 3HaHMS U3 Kypca MaTeMaTHKU M (DU3UKH TIPH
pacdere Macchl TeNa, ero MIOTHOCTH WX 00beMa.
AHAJIM3MPYIOT PE3yNbTaThl, MOJYYESHHBIE IPH PELUICHUH 3a/1a4.




Tema pa3npesa

KoanuectBo
4acoB

OcHoOBHBIE BU/bI 1€SITEILHOCTH 00YYAKOIIUXCS

OOBACHAIOT BIMSHUE CHIIBI TPEHUS B OBITY U
TEXHUKE; MPUBOIAT MPUMEPHI Pa3INYHBIX BUOB TPEHHUS;
AHAIN3UPYIOT, IETAI0T BHIBOJBL. M3MEpSIOT CHITY TPEHHS

JlaBjieHune
TBepAbIX TeJl,
JKHAKOCTEN 1
ra3oBs

18

IIpuBoasiT mpuMepbl U3 MPAKTUKH IO YBEJIWYEHHUIO IJIOMIAIN
OTIOPHI AJIs1 YMECHBIICHUS TaBICHUS,

BbINOAHAIOT MCCIeI0BaTEIbCKUN SKCIIEPUMEHT MO0 M3MEHEHHUIO
JaBJICHUS, aHATM3UPYIOT €ro U JeJIaTh BEIBOABI,

OTaHM4aloT rassl 0 UX CBOMCTBAM OT TBEPABIX TEN U KUAKOCTEH;
OO0BACHAIOT JaBJICHNE ra3a Ha CTEHKU COCY/ia Ha OCHOBE TEOPHUU
CTPOEHUSI BELIECTBA,

AHaIM3MPYIOT pE3yJbTaThl 3KCIEPUMEHTa [0 H3YYCHHIO
JaBJICHUS Ta3a, IENaloT BBIBOJIBI;

BuiBoasit popmyny ans pacuera AaBICHHUS KUAKOCTH Ha JTHO H
CTeHKH cocyna; paboTaroT C TeKCcToM maparpada ydeOHUKa,
COCTABJISIIOT IUIaH IPOBEJCHUS OIBITOB;

Boruucasiior atMocdepHOe J1aBIeHUE;

OOBSICHAIOT M3MepeHne aTMOC(EepHOTO JABIEHUS C MTOMOIIBIO
TpyOku Toppudermnmn; HAOMIOZAIOT OMNBITHI 0 HM3MEPEHHUIO
aTMOC(EpHOTO JaBJICHUS U JCJIATh BHIBOIBI

Joxa3bIBalOT, OCHOBBIBASICh Ha 3akoHe [lackans, cymiecTBoBaHUE
BBITAJIKUBAIOIIEH CHJIbI, JEUCTBYIOLIEH Ha TEIO0; MPUBOAIT
OpUMEpbl W3 JKU3HHW, TOATBEP)KAAIOUINE CYIIECTBOBAHHE
BBITaJIKHBaIOHICﬁ CUJIbl; TIPHUMCHAKOT 3HAHUA O M[IpHUYHMHAX
BO3HHKHOBEHHMS BBITAIKMBAIOIIEH CHUJIbI HA IIPAKTHKE;

OnbITHBIM ITyTeM OOHAPYXMBAIOT BBITAIKHUBAIOIIEE ACHCTBHE
KHUJIKOCTH Ha TIOTPY)KCHHOE B Hee TeJ0; ONpeAesioT
BBITAJIKUBAIOLIYIO CHITY; PadOTalOT B IPYyIIIIE.

IIpuMeHsilOT 3HaHMSA W3 Kypca MaTeMaTHKH, reorpadguu mpu
pelIeHHUH 3a/1a4.

PaGota n
MOIIHOCTb.
JHeprust

13

BBIYHCAAIOT MEXaHUUECKYIO PAa0OTYy; ONPEACIISIOT YCIOBHSI,
HE00XO0IUMBIE JIJISl COBEPILICHHS] MEXaHINUECKOH paboThl
BBIYmcnsioT MOIITHOCTH 110 H3BECTHOM padoTe;

IIpuBoaAT NpUMEPHI €IUHUI] MOIIIHOCTH Pa3IMYHBIX
TEXHUYECKUX MTPHOOPOB I MEXAHU3MOB;

AHAJH3UPYIOT MOIIHOCTH Pa3IMYHBIX PHOOPOB; BEIPAKAIOT
MOILHOCTb B Pa3JIM4HbIX €AUHULIAX;

IIpoBoaAT CAaMOCTOSATENBLHO UCCIENOBAHNS MOIIIHOCTH
TEXHUYECKUX YCTPOUCTB, AENAIOT BHIBOJBI;

IIpoBepsIOT ONBITHBIM ITyTEM, TPU KAKOM COOTHOLIEHUU CHUJI U
UX IJIE€Y pblyar HaXOJIUTCSI B PABHOBECHUM; IIPOBEPSIOT HA OIBITE
MPaBUJIO MOMEHTOB; IPUMEHAIOT ITPAKTUUECKUE 3HAHUS IPH
BBISICHEHUHU YCIIOBUM PaBHOBECHS pblyara, 3HaHUs U3 Kypca
OMoJIOTHH, MATEMATUKH, TEXHOJIOTHH.

Pa6oTaror B rpynme. [IpuBoasAT mpuMepsl MpeBpaIeHHs
SHEPTUH U3 OJHOTO BHUJIA B IPYTOU IS TEII, 00JIaar0IInX
OJHOBPEMEHHO Y KUHETUYECKOW U MOTEHIIMAIbHOMN YHEPTUEH;
paboTaroT C TEKCTOM.

JdeMOHCTPUPYIOT Ipe3eHTaluu. BeicTynaloT ¢ JoKIagaMu.
Y4acTBYIOT B O0CYX/ICHUU JIOKJIAJIOB U MTPE3CHTAIUH.

Peseps




TemaTu4eckoe NJIAHUPOBaHUE
8 kaace (70 yacoB)

Tema pasnena

KoauuecTBoO
4acoB

OcHOBHbBIE BH/IbI IEATEJILHOCTH 00yYAKOIIUXCS

TenaoBble ABJIEHUS

13

Ilonumarot " 00BSICHSIOT TCIUIOBEIC SIBIICHHS,
XapaKTepU3yIOT TEILIOBOE SIBIICHUE;

AHATU3UPYIOT 3aBUCUMOCTb TEMIIEPATYphl TENa OT CKOPOCTH
JIBUKEHUS €r0 MOJIEKYJI;

HaOuronaror m uMcciaeAyl0T NPEBpalICHUE SHEPruU Tea B
MexaHudeckux mnporeccax. [I[puBoAsST mpuMephl IpeBpaleHus
SHEPruu IpH MoJAbEME Tella, ero najaeHuu. Jlarot onpeneineHue
BHYTPEHHEU SHEPI'UM Tella KAK CyMMbl KHHETUUYECKOU SHEPTUU
JABMKCHHUS €r0 4YacTug U HOTCHHH&HBHOﬁ 3HCpI‘I/II/I nux
B3aUMOJICUCTBUS

IpuBoaAaT npuMepsl TEIUIONEPEAAUN TyTEM KOHBEKLIUU U
I/I3J'Iy‘ICHI/ISI. AHaJII/ISI/Ip}/IOT, KaK Ha HpaKTI/IKC y‘II/ITI)IBaIOTCSI
pa3HHqHBI€ BHU/bI Tennonepenaqm;

CpaBHMBAIOT BUbI TEIUIONEPEIAYH.

HaxoasT CBsA3b MEXY €IMHULIAMU, B KOTOPBIX BBIPAXKAIOT
KoJIM4ecTBO TermoThl Jk, K/, kai, kkajl. CaMOCTOSITeIbHO
paboTaroT ¢ TEKCTOM y4eOHHUKA;

IIpuBoaAT npuUMeEpHI MPEBPALLCHUA MEXaHUYECKOU SHEPTUU
BO BHYTPEHHIOIO, IIEPEX0/1a YHEPTHUU OT OJAHOTO Teja K
npyromy. @OpMYJTHPYIOT 3aKOH COXPAHCHUSI MEXaHUIECKOM
SHEPrUy U NPUBOIAT IPUMEPHI U3 )KU3HU, OATBEPXKIAOIINE
3TOT 3aK0H. CHMCTEeMATH3UPYIOT U 00001IAI0T 3HAHUS 3aKOHA
COXpaHeHI/IH n HpeBpameHI/m 3HepFI/II/I Ha TCIIJIOBBIC Hpoueccm

H3menenue
arperaTHbIX
COCTOSTHU I
BellecTBa

11

OOBACHAIOT arperaTHble COCTOSHHUS BEIIECTBa U OCOOEHHOCTH
MOJICKYJISIPHOTO CTPOCHHSI Ta30B, MHUJIKOCTEH M TBEPJbIX TEI.
IIpuMEeHAT MEXIIPeIMETHBIE CB3M (PU3UKUA U XUMUHU JUIS
OOBSCHEHMsSI arperaTHOr0 COCTOSIHHMS BelecTBa. OTIMYAOT
MPOIIECCHl TUIABJICHUS Tela OT KPUCTALTM3AIUU M MPHUBOJSAT
MPUMEPBI ITHX MTPOIIECCOB;

IIpoBoasiT HcCICIOBATEIBCKUN KCICPUMEHT 0 U3YUCHHUIO
YICNBbHOW TEIUIOTHI TUIABJICHHS, JCTAIOT OTYET U OOBICHSTH
pe3yIbTAThl IKCTICPUMEHTA;

AHAJIM3UPYIOT TaOJUYHBIC TAHHBIC TEMIICPATYPHI IJIABJICHUS,
rpadUKk IUIABJICHMS M OTBEPACBaHUA. PacCUuUTHIBAIOT
KOJIMYECTBO TEIUIOTHI, BBIICIMBIIEECS TPU KPUCTAILIH3AIIMH.
OOBSICHAIOT TPOLIECCHl IUIABJCHHMS M OTBEPACBAaHUS Tejla Ha
OCHOBE MOJICKYJIIPHO-KUHETHYCCKUX MTPEACTABICHUI
IpuBoasT puMeEpHl BIUSHUS BIAKHOCTU BO3AyXa B OBITY U
JIesTEIbHOCTH YenoBeka. OnpeelstoT BIaKHOCTD BO3/yXa;
PaGoralor B rpyme;

IIpuMeHS 0T TeOpEeTUIECKUE 3HAHUS K PEIICHHUIO 33]1aY.

JieKTpUYeCcKHe
sIBJICHUA

26

OOBACHAIOT  B3aUMOJICHCTBHE  3apsKEHHBIX Tl |
CyIIECTBOBAaHMWE JIBYX PpOJOB 3apsjia; B3auMOJICHCTBHE
3apsKEHHBIX Tell ¥ CYIIECTBOBAHHE ABYX POJIOB 3aps/ia;
Hpusoasar MIPUMEPHI MIPUMEHEHUS MIPOBOJIHUKOB,
MOJTyTIPOBOJHHUKOB U AUIJIEKTPUKOB B TEXHUKE, TPAKTHUECKOTO
MIPUMEHEHUS TOTYIIPOBOIHUKOBOTO THO/IA;

Ha6mogalor u ucciaexyor paboTy MHOIYHPOBOAHUKOBOTO
muona. CoOupaloT BIEeKTPUYECKYIO LeMb, paccMaTpUBaiOT
0COOCHHOCTH 3JIEKTPHUYECKOTO TOKA B MeTaJlaX, Ha3HAaUCHHE




WUCTOYHMKA TOKa B OJJEKTpHdYeckodl wnenu. Pasznnuaior
3aMKHYTYIO U Pa30MKHYTYIO 3JIeKTpuueckue 1enu. Padorator ¢
TEKCTOM Y4eOHHKA.

[TpuBOIAT TpUMEPHl XUMHYECKOTO M TEIJIOBOTO JEHCTBUS
NIEKTPUYECKOTO TOKA M WX HCIOJIb30BAaHUS B TEXHHKE.
IToxa3pIBarOT MarHUTHOE JEHCTBHE TOKA.

Ctposit rpaduK 3aBUCMMOCTH CHJIBI TOKa OT HAIPSIKCHHS.
OOBSACHAIT TPUYMHY BO3HHUKHOBEHHUS COINPOTHBIIECHMUS.
AHAJIM3UPYIOT pe3ynbTaThl OnmbITOB U rpaduku. CoOuparoT
IEKTPUUECKYIO 1IETIb.

Pa3padaThIBIOT TJIaH BBINOJIHEHUS MPAKTUYECKOH pPadOTHI,
JIeJIa0T BBIBOJBI.

YcTraHaBAMBAIOT 3aBHCUMOCTD CHJIBI TOKA B IPOBOAHHUKE OT
COTNPOTHBIIEHHSI 3TOTO MPOBOIHUKA. 3aMUCBIBAIOT 3aKOH OMa B
BUJE POPMYJIBL.

Hcnonb3yoT MeXnpeaMETHbIE CBSI3H (DU3MKKM W MaTeMaTUKU
JUTSL pelieHust 3a7a4d Ha 3akoH OMa; aHAU3UPYIOT TaONIuYHbIe
JAHHBIE.

OOBACHSIOT HarpeBaHHE NPOBOAHUKOB C TOKOM C ITO3HLUHU
MOJIEKYJIIDHOTO ~ CTPOEHHSl  BellecTBa.  PaccuMThIBaIOT
KOJIMYECTBO TCILJIOTHI, BBIACIIACMOC IMTPOBOJHUKOM C TOKOM I10
3akony /xoyns-Jlenua.

PazpabartbiBaror MIPOEKTHI «Hcropus Pa3BUTHSL
JIEKTPUYECKOTO OCBEIIeHus», «/croap30BaHHE TEIIOBOTO
JEHCTBUSL 3NEKTPUYECKOIO TOKA B YCTPOWCTBE TEIUIUI U
uHKyOatopoB»,  «lcropust  co3maHusi ~ KOHAEHCATOpay,
«lIpumeHeHre aKkKymyJasTOpoB» M3roTOBUTH JIEHACHCKYIO
OaHKy.

DJIEKTPOMATHUTHBbIE
sIBJIEHUS

BbIAABJISIIOT  CBSI3b  MEXIY OJIEKTPHYECKMM TOKOM U
MarHuTHBIM  mojeM. lloka3platloT  CBSI3b  HaIPaBJICHUS
MarHUTHBIX JIMHUA C HalpaBlI€HWEM TOKa C TOMOIIBIO
MarHUTHBIX CTPEJIOK.

IlpuBoasT mpHUMEphl MarHUTHBIX sBIeHUU. llepeuncisror
CHOCOOBI YCUIJICHHSI MATHUTHOTO JICHCTBHSI KATYIIKH C TOKOM.
[MpuBOIAT TpPUMEPHI WCIIONB30BAHUS JJICKTPOMArHUTOB B
TEXHHKE U OBITY.

OO0BbACHAIOT BO3HMKHOBEHHUE MarHUTHBIX Oyps,
HamarHu4yuBaHue sxemne3a. OOBSICHSIIOT MPUHIMIT JICHCTBUS
3IIEKTPO/BUTATEIIS U 00JIACTH ero npumeneHus. Ilepeuncisior
NPEeUMYIIECTBA  DJIEKTPOJBUTATEIel B CpaBHEHHMH  C
TETUJIOBBIMH.

3HAKOMATBHCA C HCTOpHUEH M300PETEHMs SJIEKTPOABUIATEIS.
Co0uparoT 3J1eKTpUUYECKHUN JABUTaTENb IOCTOSHHOIO TOKa (Ha
MOJICIIN).

OmnpeneysiloOT OCHOBHBIE JIETANTU AJIEKTPUIECKOTO JBUTATEIS
MOCTOSIHHOTO TOKA (ITOJBM)KHBIC M HEMOJBIKHBIE €0 YaCTH):
SIKOPb, HHIYKTOD, IIETKH, BOTHYTHIE TUIACTHHBL

CBeToBbBIE SIBJICHHS

DopMyJIHPYIOT 3aKOH TPSIMOJMHEHHOTO PacIpOCTpaHEHUS
CBETa, 3aKOH OTPAXCHUS U PEIOMIICHUACBETA;

O0BsicHsI0T 00pa30BaHKE TEHU U TIOTYTEHH.

IIpoBoasiT Mccae0BATENLCKUI IKCIIEPUMEHT MO MOTYICHHUIO
TEHH U MOy TEeHH.

[TpoBoAAT McCAENOBATENLCKUI SKCIEPUMEHT MO H3YUYCHHUIO
3aBUCHMOCTH YTJIa OTPAXKEHHsI OT yIJia MaJeHHUs;

IIpuMeHSIIOT  3aKOHBI  OTPKEHHS IPU  HOCTPOCHUHU
n300paKeHHUs B IJIOCKOM 3€pKajie.




CTposT n300paKeHUE TOYKH B TUIOCKOM 3€pKaJie.
PaziuyaroT TUH3HI 10 BHEITHEMY BUITY.

Crtposr wu300paxkeHHs, JaBacMble JIMH30H, pPa3indyaTh Kakue
n300paKeHus1 1aI0T cOOMparoIIasl U pacceBaroIIast JIMH3HI,
AHATU3BMPYKOT pPE3yNbTAaThl, MOJNYYCHHBbIC TMPH TOCTPOCHUH
Hn300paXKeHUH, IeNaTh BBIBOJIBI,

BuipadaThIBalOT HaBBIKH TOCTPOCHUS YSPTEIKEH U CXEM;
Pa3zpadareiBaOT npoekThl 10 TeMaM «OYKH, TabHO30PKOCTh
u OnMM30pyKOCTh», «COBpEMEHHBIE ONTHYECKHE MPHOOPHI:
(doToanmapaT, MEKPOCKOII, TEIECKOI, IPUMECHEHUE B TEXHUKE,
WCTOPHS MX Pa3BUTHUSY.

Peseps

TemaTHyecKoe IMIAHHPOBAHHE
9 kuiace (102 yaca)

Tema pasnena

KoanuecTBoO
4acoB

OcHOBHBIE BU/BI 1€SITEILHOCTH 00YUAOIIUXCS

3aKO0HBI
B3aMMOJAeHCTBUSA U
IBHJKEHHUS TeJl
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OOBACHAT (PU3NUCCKUIA CMBICI TOHITUNA: MIHOBEHHAs
CKOPOCTb, YCKOPEHHE;

IIpuBoasT mnpuMepsl PaBHOYCKOPEHHOIO  ABMXKCHUS;
3aMHCHIBAIOT (GOPMYITY Ui OMpEeAeNieHHs YCKOPEHHUS B
BEKTOPHOM BHJIE U B BHJIE ITPOCKIIHIA HA BEIOPAHHYIO OCB;
IpumensoT GopMysbl A pacdeTa CKOPOCTH Tela U €ro
YCKOpEHUs B pEMIEHWH 3a7ad, BBIPAXKAIOT OOy U3
BXOSIIUX B POPMYITy BEIMYHH Yepe3 OCTAIbHBIE;

YuTal0T U CTPOAT TpaduKu 3aBUCUMOCTH CKOPOCTH Tella OT
BPEMEHU U YCKOPEHUS Tela OT BPEMEHH;

Pemaror pacueTHble 1 KaueCTBEHHBIE 33]]a41 C IPUMEHEHUEM
opmyu;

OO0BSICHAT NPOSABICHUE WHEPLUUHU; MPUBOAAT MPUMEPHI
MPOSIBICHUSI WHEPLMH; PEIIAlOT KAaueCTBEHHbIC 3aJauyd Ha
MpUMeHeHne 3aKOoHOB HbrOTOHA,;

HdesarT BBIBOIBI O [OBMKEHUHM TE1 C OJUHAKOBBIM
YCKOPEHHEM MpU ACUCTBUM HA HUX TOJIBKO CHUJIbI TSKECTH;
3alMCHIBAIOT 3aKOH BCEMHUPHOTO TATOTEHHS B  BHIE
MaTEeMaTUYeCKOTO YPaBHEHHUS; pEIIaloT pacueTHbE U
KaueCTBEHHbIE 3a]1a4l;

PaszpadarteiBaroT IIPOEKTHI «OKCHEPUMEHTAIIEHOE
MOATBEPKICHHE CIPABEININBOCTH YCIOBHS KPHUBOJIMHEHHOTO
JBIDKEHUA Ten», «VCKyCcCTBEHHbBIE CITyTHUKU 3€MITNY;
OO0bACHAT (PHU3MYECKUN CMBICI UMMYJIbCa Tela, 3HAOT
EIMHNILy €0 M3MEpEeHHs; OOBACHSIOT, KaKas CHCTeMa Tel
Ha3bIBACTCS 3aMKHYTOH, IPUBOAIT IPUMEPHI 3aMKHYTOU
CHCTEMBI; 3aIlIMChIBAIOT 3aKOH COXPAHEHUS UMITYJIbCA.

MexaHnundeckue
KoJ1e0aHus u
BOJIHBIL. 3BYK
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OnpenensiioT KojebaTenbHOE IBIKEHUE TI0 €ro NpU3HaKaMm;
MIPUBOAT MPUMEPHI KOJIEOaHHIT;

OnucepiBaoT JTUHAMUKY CBOOOTHBIX KonebaHui
NPY)KUHHOTO M MaTeMaTHYeCKOTO MasTHHKOB; U3MEPSIOT
KECTKOCTh MPY>KUHBI U PE3NHOBOTO IIHYPA;

Ha3piBaloT BemWYMHBI, XapaKTepHU3YIOIIHe KoJjiebaTenpbHOoe
JBIKEHHE; 3alTUCHIBAIOT (POPMYITYy B3aUMOCBS3H IIEpHOAa

M YaCTOThI KOJeOaHuIi;




IIpoBoasAT 3KCIIEPUMEHTAIILHOE UCCIIEIOBAHUE 3aBUCUMOCTH
nepuoaa KojeOaHWN TPYKHHHOTO MasTHHKa OT m u k;
MIPOBOJIAT

WCCIICIOBaHUS 3aBUCUMOCTH Tiepro/ia (4acTOThI) KoJieOaHui
MasiTHUKA OT JUTUHBI €T0 HUTH;

IIpeacraBiasiioT pe3ynbTaThl U3MEPEHUI U BBIYMCICHUN B
BUJIE Ta0JIHIl; Pa0OTAIOT B TPYIIIIC;

Y4acTBYIOT B pa3paboTke 3aaaHus-npoekTa «Onpeaenenme
KayeCTBEHHOU 3aBUCUMOCTH nepuojia KoJIcOaHMiA
MaTEMaTHYECKOTO MAasTHUKAa OT YCKOPSHHS CBOOOIHOTO
MaJICHUS

PaznuuaroT monepevyHsie U MPOI0IbHbBIE BOIHBI, OMICHIBAIOT
MEXaHM3M OO0pa30BaHMs BOJH, HA3bIBAIOT XapaKTEPUCTHKHU
BOJIHEI,

IIpuBoasT MprUMepsl HCTOYHUKOB 3BYKA;

BbIABHTaIOT THIIOTE3HI OTHOCUTEIHEHO 3aBUCHIMOCTH BBICOTHI
TOHA OT YacCTOTHI, 2 TPOMKOCTH — OT aMIUTUTY/Ibl KOeOaHuit
HNCTOYHHMKA 3BYKa, BBIABUI'AIOT THIOTC3bI O 3aBUCHUMOCTH
CKOPOCTH 3BYKa OT CBOMCTB CpeJIbl U OT €€ TeMITePaTypPHI.

DJIeKTPOMArHUTHOE
noJie
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I[eﬂalOT BbIBO/IbI O 3aMKHYTOCTHU MAarnMTHBIX JIUHUM U O
OCIaOJIEHUH TIOJIA C YAAJIEHHEM OT MMPOBOJIHUKOB C TOKOM,;
@opMyJIMPYIOT TPaBWIO NOpPaBOM PYKU MO COJICHOMAA,
MIPaBUIIO OypaBumKa; OTIPEeACTSAIOT HampaBJIeHNe
JIEKTPUYECKOT0 TOKA B TIPOBOJHUKAX U HAIIPaBJIEHUE JIMHUI
MarHUTHOTO TOJS;

IIpuMeHAT MpaBWIO  JIEBOW  pPYKH;  ONPEACIISIIOT
HallpaBJI€HUE CUJIbI, JEHCTBYIOLIEH HA dJIEKTPUUECKUN 3apsia,
JIBIDKYIIMICS B MATHUTHOM I10JIE; ONPENEIISIOT 3HAK 3apsiia U
HaIlpaBJCHUE IBU>KEHUS YaCTHUIBI;

OnuchIBaIOT 3aBUCUMOCTh MArHUTHOT'O TOTOKA OT MHAYKIIUU
MarHUTHOTO MOJIs1, MPOHU3BIBAIOLIETO IUIOAAb KOHTYPa U OT
€ro OpUEHTAllUM MO OTHOUICHUI0 K JIMHUAM MAarHUTHOU
WHAYKINY,

Hao0mionaor, o0O0BSCHAIOT HM JeJaloT BBIBOABI O
B3aMMO3aBUCUMOCTH MAarHUTHOI'O U 3JIEKTPUUYECKOTO MOJIS;
IIpoBoaAT uccnenoBaTeNbCKUNA SKCIEPUMEHT MO U3YUYEHUIO
SIBJICHUS BHCKTpOMaFHHTHOﬁ WHAOYKIWUA,

AHAIM3UPYIOT pE3ylbTaThl SKCOEPUMEHTa U  JIeJaTh
BBIBOJIBL;

HaOnropaoT B3anMoOAeiCTBHE ANMIOMHHHEBBIX KOJEIl C
MAarHuTOM; OOBSCHSIOT (PU3UUECKYIO CYTh NpaBuia JIeHia u
(bopMyIUpyIOT €ro;

PacckaspiBatloT 00 yCTpPOWCTBE ¥ TIPHUHIAINE JEHCTBUSA
reHepaTopa MepeMeHHOr0 TOKa;

Ha3zpiBaoT criocoObl yMEHBIIEHHS OTEPh 3IEKTPOIHEPTUH
IIpH Iepeade ec Ha

OonpIIME  PACCTOSIHHS, PACCKA3bIBAIOT O  Ha3HAYCHHH,
YCTPOMCTBE M IIPUHIMIIE ACHCTBUS TpaHc(opMmaTopa,
HaOIr0Nal0T CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
K0J1e0aTeIbHOM KOHTYPE; JIear0T BBIBOIBL,

Pemaror 3amaun Ha ¢opmyny TomcoHa, HaOIIOAAIOT
pasiiockeHre 0eyoro cCBeTa B CHEKTP HPHU €ro MpOXOXKICHUH
CKBO3b MPU3MY U MOJy4YeHHE OEJIOro CBEeTa IyTeM CIIOKEHUS
CIIEKTPaJIbHBIX LIBETOB C IOMOIIBIO JIMH3BI,




OOBSACHAIOT U3Ty4YEHHE W MOIJIOIIEHHE CBETa aTOMaMH U
IPOMCXOXKICHUE JIMHEHYaThIX CHEKTPOB HAa  OCHOBE
nocrynaros bopa;

CtpoeHue aToma u
aTOMHOTIO siIpa
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OnuceiBaloT ombiTel  Pesepdopna 1o  oOHapyKEHHIO
CIIO)KHOI'O COCTaBa paJMOAKMBHOIO H3IYYEHUS M IO
HCCJICIOBAHUIO CTPOEHHS aTOMa;

OOBACHAIOT CyTh 3aKOHOB COXPAaHEHHUS MacCOBOTO 4yHcla U
3apsa MpH pavoakTHUBHBIX MPEBPAILCHUSX;

IIpuMeHSAI0T 3aKOHBI COXPAHECHMS MPHU 3alHCH ypaBHEHUU
SIICPHBIX PEaKIIMii;

H3mepsaoT MONIHOCTD  J03bI  PAagHALUOHHOTO  (oOHA
JO3UMETPOM;

CpaBHUBAIOT TIONYYCHHBI pe3yNbTaT C HaWOONBIITUM
JIOITYCTUMBIM JJIs1 YeJIOBEKa 3HaYeHHEM; IPUMEHSIOT 3aKOHBI
COXpaHEHHs MAaccOBOTO UHMCIAa W 3apsiia Juid  3allicu
YpaBHEHUH SIIEPHBIX pEaKiuif, OOBACHIIOT (QH3NIeCKHU
CMBICJI IOHSITHIA: DHEPTHSI CBS3H, NEPEKT Macc;

OnuceIBalOT TIpollecC [JeNeHus sApa aroMa ypaHa,
(bu3nUecKuil CMBICI NOHATHH: LETIHAs PEaKLMs, KpUTHIEeCKast
Macca;

HaspIBalOT yCJIOBHS IIPOTEKAHUS YIPABISIEMOW LIEITHOU
peaKIMy;, paccKasbIBalOT O HA3HAUYEHHH SIEPHOIO PEaKTopa
Ha MEIJICHHBIX HEHUTPOHAX, €ro YCTPOMCTBE WU IPHUHLMIIC
JIEHCTBUS; HaA3bIBAIOT IMpeuMyllecTBa W HexoctaTku ADC
nepes IPYruMH BUJAMHU  JIEKTPOCTAHIUID

CrposiT rpaduK 3aBHCHUMOCTH MOIIHOCTH A03bl HU3ITyYEHHS
MPOAYKTOB pacmnajia paJoHa OT BPEMEHH;

OueHnBaT 1Mo TpaduKy MEpUo]i Moyypacnana MpoayKTOB
pacrazia pagoHa;

IIpeacraBisiioT pe3ynbTaThl U3MEPEHUIN

B BHUJE TaOIHII.

Ctpoenue u
IBOJIIOIUA
Bcenennoii

Ha6monarot cnaiine! unu Gotorpadun HeOGECHBIX OOBEKTOB;
Ha3piBaloT TpyImbel OOBEKTOB, BXOJSIIAX B COJNHEYHYIO
CUCTEMY, NPHUBOJAT MPUMEPbl M3MEHEHHUsS BHUIA 3BE3IHOTO
HeOa B TEUEHHUE CYTOK;

IIpoBoasiT CPaBHUTEJBHYH) XAPAKTEPHCTHUKY IUIAHET
3€MHOH TPYIIIBL, TUIAHET TUTAHTOB,;

Ananm3upywT Qotorpaduu UM Ciaiabl IUTaHET;
OO0bsACHAIT (QU3MUECKUE TMPOLECCH, TMPOUCXOJAINE B
Heapax ConHIa M 3Be3J; HA3bIBAIOT NMPUYHUHBI 00pa30BaHUS
nateH Ha ColHIle; aHAIU3UPYIOT (GoTorpapuu CONHEYHON
KOPOHBI M 00pa30BaHUH B HEM,

OnuchIBalOT TpU MOJAEIM HecTauuoHapHod Bcenennoi,
npeioKeHHble DpuaMaHoM;

3anuchIBalOT 3aK0H Xabb7a.

Pe3epBHOe Bpemst




