AHHOTauuA paboyei nporpammbl Nno ¢pmnsnke 8-9 Knacc

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOTPaMMBbI, NPEICTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAlOIIMXCS W OPTaHM3aIfi0 H3yYeHUs
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS WU
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOILY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX
MPEIMETOB, MMOCKOJBKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoruen, actpoHoMuel u puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, NPEJOCTABISIET HauOoyee sSCHbIe
oOpasibl MPUMEHEHUsI HAYYHOTO METOJa MO3HAHUsSI, TO €CTh CIoco0a MOIyYeHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE TIpearosaraeT OBJAJeHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOLIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAy4YHOTO UCCJICAOBAHNS,

e UHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYYCHUS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpeneniensl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «dDusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®Deneparuu, peaau3yronmx
OCHOBHBIE  00II€00pa30oBaTEIbHBIC TMPOTPAMMBI, YTBEPXKIEHHOW pelIeHUEM



Komnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX MHTE/UICKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJield MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrne 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETECHUE YMEHUIN ONMKUCHIBATH U OOBACHATH (DU3UUYECKHUE SIBICHUSI C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOHBIC SBICHUS W BBITOTHATE OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIEll PU3HNUECKOT0 COAEepKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHXKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHNE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podheCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
Cc (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usydenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus 0TBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIeN0), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeJeI0



YMK Komnnekxr.

» dusuka: 8-i kacc: 6a30BbIM YpoBeHb: YueOHUK, 8 kinacc/ [lepoimkun M. M.,
NBanoB A. 1., AkiimonepHoe o6miectBo M3narensctBo «IIpocsemenne»,2023r
» dusuka, 9 knacc/ [lepeimkun A.B., I'yrHuk E.M; AkiinonepHoe o011ecTBo
«3marensctBo «lIpocBemenune»,2023r

®usuka. CO0pHUK BOMPOCOB U 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapow, C.
B.Ilo3oiickuii, E. A. Mapon)

®dusuka. Tematnueckoe mianupoBanue. 9 kinacce (aprop E. M. I'yTHUHK).

®usuka. Tectol. 9 knacc (aBTopsl H. K. Xannanos, T. A. Xannanosa).

®dusuka. [{unakrudaeckue Matepuansl. 9 kinace (aBTopsl A. E. Mapom, E. A.
Mapon).

®usuka. COOpHUK BOIIPOCOB U 3as1a4d. 7—9 kiaccsl (aBTOphl A. E. Mapon, C. B.
[To3omickui, E. A. Mapon

®wusuka. Tectol. 8 kinace (aBropsl H. K. Xannanos, T. A. XannaHnosa).

®dusuka. {unakrudaeckue Matepuansl. 8 kiaace (aBTopsl A. E. Mapom, E. A.
Mapon).

®usuka. COOpHUK BOIIPOCOB U 3aj1a4u. 7—9 kiaccsl (aBTopsl A. E. Mapow, B.

[Tozoiickuii, E. A. Mapon).



OcCHoBHble pa3aenbl AUCLUNIUHDI

8 KVIACC

Pa3nena 6. Tenm1oBbIe ABJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BemecTsa. Macca W pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKOM TEOPHUH.

Mopenu TBEPAOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CMaurBaHKe U KanWUISIpHBIE sBJICHMS. TerIoBoe pacuIMpeHne U CKaTue.

Temneparypa. CBsi3p TeMmMmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBMXKCHHS
yactull. BuyTpenHssi sHeprusa. CrnocoObl W3MEHEHUSI BHYTPEHHEW SHEpruu:
TeIUIoNepeaya U COBepIIeHHEe padoThl. Buabl Temionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIUS, U3TyYEHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BeHIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. IlmaBneHue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ[ TtemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogenue TemioBoro paciupeHus Tei.

v wh e

N3meHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HarpeBaHUM WIIU
OXJIAXKICHHU.

[IpaBuna u3MepeHus: TEMIIEpaTyphl.

Bunbl Tenmonepenaym.

OxnaxIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMU CUJIaMHU.

O 0N

10.CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
11.HaOnronenne KUmeHus.



12.HaOmnroieHre NOCTOSIHCTBA TEMIEPATYPhI IPU TUIABICHUMU.

13.Moenu TeIUI0OBBIX ABUTATEICH.

Jlabopamopuvie pabomul u onvimaol.

1. OnbIThI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYISIPHOTO MPUTSKECHHUSL.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOW COJIM WJIU caxapa.

3. OnbIThl IO HAOJIOJEHUIO TEIJIOBOTO PACIHIMPEHHUS Ta30B, KUAKOCTEH U

TBEPJIBIX TEIL.

4. OmnpezaeneHue AaBICHUS BO3yXa B OAJTIOHE MIIPUIIA.

5. OneIThl, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABIICHHS BO3JyXa OT €ro

00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. [IpoBepka runoTe3bl JMHEHHONW 3aBUCUMOCTHU JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHEHUsT BHYTPEHHEW OSHEpPruM Tella B Pe3yJibTare
Terionepeaayr U padboThl BHEIIHUX CHUJI.

8. HccnenoBanue sBJICHUS TEIJIOOOMEHA MPU CMENIMBAHUM XOJOJHOW U

ropsiuer BOJIBL.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10.0OnpeneneHue yaenbHON TEMIOEMKOCTH BEILIECTBA.

11.UccnenoBanue mpouecca UuCrapeHus.

12.0npeneneHrne OTHOCUTEIBHOM BIIAXKHOCTH BO3YyXa.

13.0npenenenue yaenbHON TEMIOTHI IJIaBJIEHUS JIbJIA.

Pazngen 7. JdiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKuX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onekrpudeckoe mnoisie. Hanpsox€HHOCTh syekTpudeckoro mnoss. [IpuHnmn
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKAa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoOeE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onekrpuueckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIBbHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Oma
JU1s yyacTtka nen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.



PaGora u MoOIIHOCTH 3MEKTpUUecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuYecKre Ienu U MOTPEOUTETN dICKTPUIECKOMN dHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTossHHBIE MarHUTHL. B3anMogeicTBHE MOCTOSHHBIX MAarHUTOB. MarHutTHoe
noyic. MarHutHoe 1ojie 3eMJIM U €ro 3HaueHue IS KU3HM Ha 3emie. OmbIT
Opcrena. MarHuTHOE M0JI€ NIEKTPUUYECKOro Toka. [IpuMeHeHne 3J1eKTpOMarauToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOIO MOJISl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb
MOCTOSHHOTO TOKa. MCrmonb30BaHHWE JJIEKTPOJBUTATENCH B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHrE dIEKTpOMarHuTHON uHAyKIuuU. [IpaBuio JleHna.
DnekTporeneparop. CnocoObl  MOdy4YeHUsT  DJIEKTPUYECKOM  SHEpruu.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Jlemoncmpayuu.

DJeKTpu3anus Ted.

JIBa posia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apPSXKEHHBIX TE.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAsI MHAYKIIUS.

3aK0H COXpaHEHUS AIEKTPUUECKUX 3aps/IOB.

[IpoBOAHUKY U TUDIICKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

VICTOYHUKH ITOCTOSSHHOTO TOKA.

. JlefcTBUA 2JIEKTPUUECKOTO TOKA.

© PNV AW

10.DJIEKTPUYECKHUM TOK B KUJKOCTH.

11.T"a30BbIl pa3psz.

12.M3mMepeHne Cuiibl TOKa aMIIEPMETPOM.

13.M3mepeHne dIEKTPUUECKOTO HANIPSKEHUS BOJIBTMETPOM.

14.Peocrar 1 Mara3uH COIIPOTUBIICHUM.

15.B3auMoaeicTBuEe ITOCTOSIHHBIX MAarHUTOB.

16.MonenrpoBaHre HEBO3MOXXHOCTH PA3/ACIICHUS [TOJH0COB MATHUTA.

17.MonenupoBaHW€ MAarHUTHBIX IOJIEA MIOCTOSIHHBIX MarHUTOB.

18.0OmmbIT Dpcrena.

19.MarauTHoOE€ MoJie ToKa. DJIEKTPOMATrHUT.

20./lelicTBME MAarHUTHOTO TIOJISL HA TIPOBOJAHUK C TOKOM.

21.OneKTpoABUTraTENb MOCTOSIHHOTO TOKA.

22.VccnenoBaHue SIBIICHUS 3JIEKTPOMArHUTHOW MHIYKIIUU.

23.0OmnbiThl Dapages.

24.3aBUCUMOCTh HampaBJ€HUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

25.27€eKTpOoreHepaTop MOCTOSHHOTO TOKA.



Jlabopamopuvie pabomul u onvimol.

1. OneiTel MO HAOMIONCHUIO DICKTPU3ANMHM TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

2. UccnepoBanue MACHCTBUSL DIEKTPUYECKOTO TMOJS Ha MPOBOJAHHUKU U

JUDJIEKTPUKH.

COopka 1 npoBepKka paboThI NEKTPUIYECKOMN IIEMU MOCTOSHHOTO TOKA.

N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHue u peryJupoBaHie HAIPSKEHUS.

o v kW

HccenenoBanne 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO 4Yepe3 pe3UcCTop, OT

CONPOTHBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

7. OnslIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COIPOTHUBJICHUSA IIPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW IOIEPEYHOIO
CEYeHUs U MaTepuaa.

8. IlpoBepka mnpaBuia CIOXKEHHS HANPSLDKEHUM TPU  MOCIEAOBATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ui CHJIBI TOKAa IPU IAPAIUICIBHOM COEIUHEHUU
PE3UCTOPOB.

10.Omnpenenenue paboThl IAEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11.0mnpeneneHre MOIMHOCTH  AJIEKTPUYECKOTO TOKA, BBLACISIEMOM Ha
pe3ucrope.

12.MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, WAYILIETO YE€pe3 JaMIIOYKy, OT
HanpsHKEHUs Ha HEW.

13.0Onpenenenue KII/I narpeBatens.

14.VccneroBaHre MarHUTHOTO B3aUMOJICUCTBUS ITIOCTOSSHHBIX MarHUTOB.

15.M3yueHne MarHuTHOTO MOJIsl HOCTOSIHHBIX MarHUTOB IIPU UX 00BEAMHEHUN
Y pa3JICJICHNH.

16.MccnenoBanne NENCTBUS DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17.00bITEI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJECHCTBHS
KATYILIKHU ¢ TOKOM U MarHUTa OT CUJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18.M3ydeHue NerCTBHUsI MAarHUTHOTO I10JIs1 HA IIPOBOJAHUK C TOKOM.
19.KoHcTpyrpoBaHHe U U3yueHUe paboThl 3JEKTPOABUTATEIS.

20.13mepenne KIIJ[ anekTpoaBUrateibHONM yCTaHOBKHU.

21.00BITBI MO MCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW WHIYKLIHH:

VCCIICNOBAHUE W3MEHECHHWM 3HAYEHHWS W HAIPaBICHUS WHIYKIHOHHOTO

TOKA.



9 KUIIACC

Pa3znen 8.Mexannueckue siBJICHHA.

Mexanudeckoe aBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWXKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMepHOE mpsiMosMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiMHEHOe nBrkeHue. (CBoOomHOe
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u ywactora oOpalleHus.
Jluneiinas u yrinoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

IIepseiit 3ak0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpEHUE CBOOOIHOIO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynee Tena. M3menenune mmnynbca. UMmynbe cuiibl. 3aKOH COXPaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbpHas sHeprus cxxatou npyxkuHel. Knunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HabmroneHre MEXaHUYECKOTO ABUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.

2. CpaBHEHHME MyTE€W W TPACKTOPHUI JBHXEHUS OJHOTO W TOrO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKECHHS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO JIBUXKECHUSI.
HabGnronenue nBm>xXeHus Tejla o OKPY>KHOCTH.

oukw

Hab6nronenne MexaHMueCKUX SBICHHMA, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» nmpu e€ paBHOMEPHOM M YCKOPECHHOM JBUKEHUU OTHOCUTEIIHLHO
kKaOuHeTa (QU3UKH.



7. 3aBUCHUMOCTb YCKOPEHHsI T€Ja OT MAacChl Tela U ACHCTBYIOLIEH HAa HEro
CHJIBI.

8. HaOmronenue paBeHCTBA CUJI PU B3aUMOJICHCTBUM TEIL.

9. HM3meneHue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10.1lepenaua umIyJsibca Ipy B3aUMOJECUCTBUM TEIL.

11.IIpeoOpa3oBaHus S3HEPTUN IIPU B3aUMOJECHCTBUU TEII.

12.CoxpaHeHHE NMITyJIbCa IIPU HEYIIPYTOM B3aHMOJECHCTBUN.

13.CoxpaHeHue UMIyJbca mpu abCONIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14.HaOiro1eHre peakTUBHOTO JIBH>KECHHSL.

15.CoxpaHeHre MEXaHUYECKOM SHEPTUuU Mpy CBOOOTHOM Ma/ICeHUH.

16.CoxpaHeHHE MEXaHUYECKON IHEPTUU MIPHU ABUKEHUH TeJIa MO IEUCTBUEM
IIPY>KUHBI.

Jlabopamopnwie pabomul u onvimaol.

1. KoHCcTpynpoBaHue Tpakra Uisl pa3roHa M JAJIBHEWINErO0 paBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

2. OmnpenenieHre cpeHEd CKOPOCTH CKOJBXKEHUS OpycKa WM JBHXKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHne yCKOpEHUs Tejla IPU PaBHOYCKOPEHHOM JBM)KEHUHM IIO
HAKJIOHHOU INTIOCKOCTH.

4. VccnenoBaHne 3aBUCHMMOCTH IYTH OT BPEMEHM INPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

6. MccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenue kodpPuiieHTa TpeHUs CKOIbKEHUS.

®

Onpenenenue KECTKOCTH NPYKUHBI.
9. Omnpenenenue pabOTHI CUJIbI TPEHUS IPU PABHOMEPHOM JIBU)KEHUU TeJa I10
TOPU30HTAIILHON IIOBEPXHOCTH.
10.0npenenenue pabOThl CHIJIBI YINPYrOCTH MpH MOABEME TIpy3a ¢
MCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11.M3ydeHune 3aKk0HA COXPAHEHNS SHEPTUMU.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyda. MarteMaTnyecKui U NpYyKUHHBIM MasTHUKU. lIpeBpamienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennosle — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpomosbHble U



nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHuueckue BOJHBI B TBEPJIOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3ByKa W BbicOTa TOoHA. OTpakeHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1.

o vk wnN

HaGmronenne xonebOaHuM Tl IIOJ JEHCTBHEM CHJIBI TSKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HaOmroneHne BeIHYKICHHBIX KOJIGOAaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOGmroneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1.

7.

OnpeneneHue 4YacTOThl U MepUOJa KoJeOaHUW MaTeMaTHYECKOro
MasTHHKA.

Omnpenenenre 4acToThl ¥ EpUOJIa KoJIeOaHUH MPYKUHHOTO MasTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEpUOJia KOJIeOaHUH MMOABEIIEHHOTO K HUTU
rpy3a OT JJIUHbI HUTH.

HccnenoBanue 3aBUCMMOCTH NIEPHOJA KOJIEOaHUI MPYKUHHOT'O MasiTHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOa KOJIEOaHHWM rpy3a, MOABEHIEHHOTO K
HUTH, OT Macchl Ipys3a.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  IEpHOJa  KoyieOaHMit
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA

CBCTAa.

Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHOBBIE CBOMICTBA CBETA.

Jlabopamopuvie pabomel u onvimel.

1.

M3y4yeHne CBOMCTB 3JCKTPOMATHUTHBIX BOJH C TIOMOIIBI0O MOOHMIIEHOTO
tenedoHa.



Pa3nen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBeta. 3akoH TnpelomyieHHs cBera. [lomHoe BHyTpeHHeEe
OoTpaxkeHHe cBeTa. lcmonp3oBaHUME TOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop ayyedt B tuH3e. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bIM3opykocTs U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Ombitel HbtoToHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J(ucnepcus cBeTta.

Hemoncmpauuu.

[IpsiMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XO0J Iy4yer B pacCenBaIOIIECH JIMH3E.

[Tonyyenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

[Tpuniun aeiictBus ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10.Mogens riasa.

11.Pa3noxxeHue 6eoro cBeTa B CIIEKTP.

12.TTonyueHue 6€10ro cBeTa MpH CJIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanre 3aBUCHUMOCTH yIJIa OTPAXKEHHS CBETOBOTO Jiyda OT yIJa
naJICHUs.

© N RAEWNRE

2. W3yuenune xapakTepuCTUK U300paKEHUs MIPEAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTJia MPEJIOMIIEHUSI CBETOBOIO JIyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlomyyeHue U300paXKEHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.

5. Omnpenenenrie POKYCHOrO PacCTOSHUSL U ONTHUYECKOU CUJIbI COOMpArOIIeH
JIMH3BI.

6. OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITH IO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
I[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble IBJI€eHHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.

Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.



PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PamgnoakTuBHBIE
npespamenus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MACCOBOI'O YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3p MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eMCTBHS pPaaMOaKTHBHBIX HW3JIIyYEHUW HA >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3ITy4YEHHUsI U ITOTJIOLICHMUS.

CreKTpbl pa3IMyYHbIX Fa30B.

CnexkTtp Bogopoa.

HabGnronenue TpekoB B kamMepe Buibcona.

PaboTa cuérunka HOHU3UPYIOLINX U3ITYyYEHUH.

Peructpanus uzinydeHus NpUpOJHbIX MUHEPAJIOB U IIPOITYKTOB.

AN ANl

Jlabopamopuvie pabomul u onvimol.

1. HaGmroeHue CIUIONIHBIX U TUHEHYAThIX CIIEKTPOB U3TYUYCHUSI.

2. HUccnegoBaHue TPEKOB: W3MEPEHHE IHEPTUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. U3mepenue paguoakTMBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAONUN MOAYJIh TPEAHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
1 000011IeHUs TTPEAMETHOTO COICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
MpU HU3YyYEHUH BCETO Kypca (U3UKH, a TakXe ISl MOATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 1O (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIbHOCTH, HA OCHOBE KOTOPBIX 00ecrneurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SBJICHUS, TIPUMEHSIS TIOJyYCHHbIE 3HAHWA, pemaTh 3aJa4d, B TOM YHCIIC
Ka4ueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpyHIMIIHATBEHO AEATEIBLHOCTHBIA XapaKTep JAaHHOTO pa3/ieia peaIn3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHNS, B KOTOPBIX UM TpeJiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAyUYHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YuUCJIe I MPOBEPKHU TUIOTE3 U MOTYUYEHUS] TEOPETUUECKUX BBIBOJIOB;



O0OBSACHATH Hay4YHBIC OCHOBBI Hanbosee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TeXHOHOFI/If/'I, HalIpuMEp, IMMPAKTUICCKOTO UCIIOJIB30BAHHA PA3JIMIHBIX UCTOYHUKOB
9HCPI'MK Ha OCHOBC 3aKOHA IPCBPAIICHUSA U COXPAaHCHUSA BCCX M3BCCTHBIX BUI0B
OHCPIUH.

dopMbl TEKYLLLETO KOHTPOA U NPOMENKYTOYHOM aTTeCTaLLMM COCTOAT 13 3
KOHTPO/IbHbIX U 14 npakTuyecknx paboT B 8 Knacce 1 3X KOHTPO/IbHbIX paboT u 26
nNpaKTU4eckmx pabot B 9 Knacce. Tak e NpeaycMOTPeHa NPOMEXKYTOYHaA
aTTecTaums B BUAE TECTOB, CAMOCTOATEIbHbIX PaborT.
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