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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke HaA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOKEHUW M TPEOOBAaHUU K pe3yJibTaTaM OCBOCHHS Ha
yriyOonéHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl, MPECTaBIECHHBIX
B ®I'OC 000, a Takxke ¢ yuétoM (penepanbHOI paboueild mporpaMMbl BOCITUTAHUS
u KoHuenuu npenogaBanus yueOHoro npeamera « Dusukay.

Copepxanue mporpamMmbl M0 (U3MKE HANPABIEHO Ha YJIOBIETBOPEHUE
HOBBIIIEHHBIX 3alpOCOB OO0yYaromMXCs, CTpeMsIIMXcsi K Oonee riayOokomy
OCBOCHMIO (DU3MYECKMX 3HAHWW, W Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxca. B nporpamme mno (u3uke  y4UTHIBAIOTCSA
BO3MOXHOCTH Yy4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHus.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), npejjaraeT IpUMEpPHYIO MOCIE0BATEILHOCTD
U3YUYEHUS] T€M, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHHWs METOJUYECKOU
MOMOILM YYUTENIO B CO3/IaHNU paboveil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusnka SBIAETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX YYeOHBIX
IPEIMETOB, IMOCKOJbKY (U3NYECKUE 3aKOHBlI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH © (U3UIECKOU
reorpaguei, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
pEeNOoCTaBIsAeT HaumOojee SCHble O00pa3lpl NPUMEHEHHS HAyYHOIO METOoJa
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTo OOpa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHusl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPaMOTHOCTHU U
UHTEpEca K HayKe y 00yJaromuxcsl.

N3ydyenne ¢usuku Ha YyriayOJIEHHOM YypOBHE IMPEAINONAracT YyBEPEHHOE
BIIJICHUE CIEeAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIUMH
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSICHSTH SIBJICHUSI;

OLICHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'0 UCCIIEAOBaHUS;

WHTEPIPETUPOBATh JAHHBIE M HCIOJIb30BaTh HAyUYHBIE JOKa3aTEIbCTBA JJIS
MOJIYYEHHUSI BBIBOJIOB.

Henu wuzydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenogaBaHusi yuyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3zanusx Poccuiickoir @eaepauuu, peaTn3yrOMMX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelIeHUEM
Konnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydyenus: Gpu3NKu Ha yriiyOlIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHUS OOyYaronIuxcsi K HAYYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAyYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCIIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa M3y4deHHs] OCHOB
CTpOeHHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHupoBaHWE YyMEHUW NTPUMEHATh (U3MUYECKUE 3HAHUS U Hay4yHBIE
JI0KA3aTeNIbCTBA ISl OOBICHEHUS OKPY KAIOIINX SBJICHHIA,

dbopMHUpOBaHWE TIPEACTABICHUA O poNM (PU3MKU 171 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeccHoHanbHON  JEesATEeNbHOCTH, CBSI3aHHOW C (DU3MKOM, MOATOTOBKAa K
TanbHEHIIIeMy 00yYEHHUIO B 3TOM HalpaBIICHHH,

dbopMHUpOBaHWE TOTOBHOCTH K JallbHCUIIEMy W3y4YCHHIO (U3NKU Ha
yrayOonéHHOM YpOBHE B paMKax COOTBETCTBYIOHUX TMpoduiieir oOydeHHus Ha
YpOBHE CpeAHEro o0uiero oopa3oBaHus.

JlocTiwkeHrne 3THX Iejiel mporpaMMbl 1Mo ()U3UMKE Ha YPOBHE OCHOBHOTO
o0111ero oOpazoBaHus 00ECIIEUNBAECTCS PEIICHUEM CIIETYIONINUX 3a/1a4:

npUOOpETeHNE 3HAHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHX,
TETJIOBBIX, JIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHNEe YMEHHUIM aHATM3UPOBATh U OOBICHITH (U3HUECKHUE SIBJICHUS HA
OCHOBE M3yYCHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KAYECTBEHHBIX 3a71a4, TPEOYIOMHX
CO37aHUSl W WCIONB30BaHUS (PU3MUECKUX MOJIENeH, BKIIOYas TBOPYECKUE U
MIPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pPa3BUTHE HCCIIEOBATEIbCKUX YMEHMI: HAOMIONATh SIBICHUS W U3MEPATH
(bu3HYeCcKre BEIIMYMHBI, BBIIBUTATh THIIOTE3bl U TpEjIarath SKCIIEpUMEHTAIbHBIC
CIOCOOBI UX TPOBEPKH, TUTAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTATBHBIC
WCCJIeIOBAHMUSI, AaHATTU3UPOBATH MOJIYYCHHBIC TAHHBIE U JIETaTh BHIBOIBI;

OCBOCHHE NpUEMOB paboThl ¢ WHOpMalueld (HU3UIECKOTO COAepKaHUS,
BKJIFOYasi MH(POPMAITHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, HHTEPIPETALHS U
KPUTHYIECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O chepamu mpodeCcCHOHATBHONU NEITeIbHOCTH, CBI3aHHBIMU C
Gbu3NKON, U COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3nUecKoi HayKH.



Ha wusyuenue ¢usuku (yriayOnéHHBIH YpOBEHb) Ha YPOBHE OCHOBHOIO
obmiero obpazoBanusi oTBoAuTcs 340 wacoB: B 7 kijacce — 102 ygaca (3 gaca B
Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 136 vacos (4
yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
8 KUIACC

Pa3zpnes 6. TerioBbie ABJICHUS.

OCHOBHBIE ITOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BemecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTrO, SKUAKOTO M Ta3000pa3HOrO COCTOSHUN BEIECTBA.
Kpucramimueckue u amopdubie Tena. I'padeH — HOBBII MaTepuan ajisi HOBBIX
TEXHOJOTUNA. TEXHOJOrny TMOJy4eHUs! HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB Tra30B, KUJKOCTEN U TBEPJBIX TEJI HA OCHOBE IOJOXKECHUU MOJEKYJISIPHO-
KHMHETUYECKOW Teopuu. [I0BEpXHOCTHOE HATSXKEHUE, CMAauyMBAaHUE, KAMWUIIPHbBIC
ABJEHUA. TemIoBOE pacUIMpPEHUE W C)KAaTHE. 3aBUCUMOCTh [IaBJICHUS raza oOT
00BbEMa, TeMIiepaTyphl.

Temneparypa. CBsi3b TeMIepaTrypbl CO CPEAHEH KHUHETHYECKON >Hepruei
TEIIOBOT'O JBW)KEHUS YaCTUL. TeMIepaTypHbIE IIKAJIbI.

Buytpennsis  sHeprus. CnocoObl H3MEHEHUSI BHYTPEHHEH DHEpruu:
Terionepeaaya U COBEpLIEHNE paboTHI. Bunpr TEIUTIONEepeaaum:
TEIUIONPOBOJIHOCTh, KOHBEKIIUSA, U3Jy4eHUE. Buapl Temionepenayn B NPUPOIE U
TexHuke. HeoOpaTUMOCTh TEMIOBBIX MPOIIECCOB.

KonuyectBo TemnoTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. TeMaIoo0MeH U
TersIoBoe paBHOBecue. 3akoH HprioToHa-Puxmana. YpaBHeHHe TEIIOBOTO OalaHca.

[InaBieHne U OTBEpAEBAHNE KPUCTAJUNIMYECKUX BELIECTB. Y I€JIbHAS TEIIOTA
miasnenus. [lapooOpasoBanue u konnencauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHMsA.  3aBUCUMOCTb  TEMIEPATypbl  KUIEHUS  OT
atMocdepHoro naBieHus. HachllieHHBIM W HEHACBIEHHBIN mMmap. BiaxkHOCTH
BO3/1yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunuuner paGotel TemnoBbix nsurateneil. KIIJ[ TemmoBoro asurarens.
TeruioBple ABUTATENIM M 3alATA OKpPYXKArollen cpenpl. TemnoBble IOTEpU B
TEIJIOCETSX.

3aKOH COXpaHEHMUS M NPEBPAIICHUS DHEPTHMM B MEXAHUYECKUX U TEIJIOBBIX
nporeccax.

Hemoncmpayuu.

Habntoienue OpoyHOBCKOTO IBUYKEHUSI.

Habmonenue nuddysun.

HaGntonenue sBIEHUH TNOBEPXHOCTHOTO HATSKEHUS, CMayUBaHUSA U
KAWUIAPHBIX SIBJICHAM.

Habntoienue TemnoBoro paciupeHust Ted.



WN3menenue paBieHus rasa mnpu W3MEHEHUUM OOBEMAa W HArPEBaHUM WIIU
OXJIaXKJICHUH.

[IpaBuiia u3mMepeHus TemIepaTyphbl.

Bune! Teronepenauu.

OxtaxkaeHue pyu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CUJIAMHU.

CpaBHeHHUE TEIUIOEMKOCTEHN pa3IUYHBIX BEIIECTB.

Habmronenue xumneuus.

Habnronenue nocTostHCTBa TeMIepaTyphl MIPU TIJIaBICHUH.

Mopenn TeIIOBBIX ABUTaTCIICH.

Jlabopamopnwie pabomul u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSHKCHUS.

OnbITHI O BRIPAIIUBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WIIM caxapa.

N3Mmepenue TteMmeparypsl MpU TMOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIEpPaTypBbl.

OnpITel MO HAOJIOJACHUIO TEIUIOBOTO PACUIMPEHHS Ta30B, >KUIKOCTEH U
TBEPABIX TEIL.

Ornpenenenue JaBieHUs BO3/lyXa B OalsIOHE MITIPUIIA.

UccnenoBanne 3aBUCHUMOCTH JaBJEHUS BO3lyXxa OT e€ro oObéMa U
TEMIIEPATYPHI.

[IpoBepka runoTe3bl TUHEHMHOW 3aBUCUMOCTHU JIJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOntonenne wu3MeHEHUsT BHYTPEHHEH OHHEPrUM Tela B  pe3ysbTaTe
TEeTIonepeau U padOThl BHEITHUX CHJL.

UccnegoBanue siBeHUs TEIIOOOMEHAa TMpPU CMEIIMBAaHUM XOJOJHOM U
ropsiueu BOJIBL.

Ornpenenenre KOJIMYECTBA TEIJIOTHI, MOTYUYEHHOTO BOJOW MpPH TEII00OOMEHE
C HAarpeThIM METAJUIMYECKUM LIWIHHAPOM.

Ornpenenenre MOITHOCTH TEIJIOBBIX MOTEPh (3akoH HbtoToHa-PuxmMana).

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yAenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

OnekTpuzanusa Tel. J[Ba poaa sieKkTpuuecKux 3apsjaoB. BzaumopeiicTBue
3apspKEHHBIX Tell. 3akoH KyitoHa.

Onektpuyeckoe mnose. Hanpsok€HHOCTh anexkTpuyeckoro mons. I[TpuHiun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsil.
Crpoenne aroma. I[IpoBOAHMKH, HAMDJIEKTPUKH M IOJYNPOBOJHUKHU. 3aKOH
COXpPaHEHHUS AIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKHM TOK. YCJIOBHA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSSHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B METaJIaX, )KUJIKOCTAX U ra3ax.

OnekTpudeckas nenb. Cuia Toka. DIEKTPUYECKOE HAINPSIKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSSTHHOTO TOKa. CONMPOTUBICHUE MPOBOAHUKA. Y JETBHOE
conmpoTuBiieHUE BemiecTBa. 3akoH Oma Jyisi yuactka nenu. [locnenoBarenbHoe u
napajuielibHoe coeAuHEeHne MpoBOAHUKOB. D/IC B LleNM MOCTOSIHHOTO TOKA. 3aKOH
Oma mna nonnou nenu. [lpaBuna Kupxroda. Pacu€r mpocThix 31eKTpUYECKHX
uenen. HemmHelHbie 2JIEMEHTHI.

PaGota ¥ MOIIHOCTH JJIEKTpUYECKOro ToKa. 3akoH JDxoyns-Jlenna.
DNEeKTpUYECKUe TENMU U MOTPEOUTENnn MEeKTPUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[locrosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  TMOCTOSHHBIX  MarHUTOB.
MaruauTtHoe nosje. MarHuTHoe moJie 3eMJIM U €r0 3HAYEHUE NJIA )KU3HU Ha 3eMIl€.
OneiT Opcrena. MarHutHoe TONE AIEKTPUYECKOro Toka. OmnsiT  Ammepa.
[IpumeHeHne SIEKTPOMAarHUTOB B TEXHUKE. JleWCTBHE MArHUTHOTO IIOJA Ha
npoBoAHUK ¢ TokoMmM. Cumia Awmnepa U ompeleneHue €€ HamnpaBJICHUS.
DJIEKTPOJBUTATENb TOCTOSSHHOTO TOKa. MCHosib30BaHUE 3JIEKTPOJBUrATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnebitel @apaned. SABieHue 31eKTpOMarHuTHON uHAyKuuu. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. Crioco0b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUMu.
DNEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HCTOYHUKAX OJHEPrUU. DKOJIOTHYECKHE
poOJIeMbl SHEPIeTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.

YCTpOUCTBO U ICHCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIAYKIIHS.

3aKOH COXpPAHEHUS JIEKTPUUECKHUX 3aPSJIOB.

MopgenupoBaHue CHIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OyMa)KHBIX CYJITAaHOB.

[IpoBOAHUKM U JUAJIEKTPUKH.

HcTOYHMKH TTOCTOSTHHOTO TOKA.

JIeficTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B KUIKOCTH.

["a30BbIi1 pa3ps.



N3MepeHue cuiibl TOka aMIepMETPOM.

N3MepeHne 3eKTpUIEeCKOTrO HANPSKEHUS BOJIBTMETPOM.

Peocrar 1 Marazud conpoTUBIICHUN.

B3auMopelicTBrE MOCTOSSHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOXKHOCTHU Pa3JIeICHUsI OJFOCOB MAarHUTa.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje ToKa. DJIEKTPOMArHHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENIb NOCTOSIHHOTO TOKA.

Onbitel Dapapes.

DJIEKTPOreHepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnbITel 10 HAOMIONCHHUIO JJICKTPHU3AIMU TN TPU CONMPUKOCHOBEHUU U
VHIYKLHEH.

UccnenoBanne AEUCTBUS DIIEKTPUYECKOrO IO HAa MPOBOJHUKU U
JTUAJIEKTPUKH.

COopka 1 UCTIBITAaHUE DNEKTPUUYECKON 1IeMU MOCTOSIHHOTO TOKA.

Uccnenoanue 3aBUCUMOCTH CUJIbI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPSKEHUS Ha PE3UCTOPE U CONMPOTUBIIEHUS PE3UCTOPA.

OnbIThI, TIEMOHCTPUPYIOIIUE 3aBUCUMOCTh DJIEKTPUYECKOT'O COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JJIMHBI, IJIOIIaA1 MTOMEPEYHOr0 CEYCHUS U MaTepuarna.

Ornpenenenue yAeabHOTO CONPOTUBIICHUS TPOBOJHUKA.

IIpoBepka mpaBWiIa CIOXKEHUS HANPSHKEHUW MOPU  TOCIEA0BATEIBHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia [Jg CWIbBl TOKAa IMPU NAPAJUIEILHOM COCIUHEHUH
PE3UCTOPOB.

Onpenenenue IJIC 1 BHYTPEHHETO COMPOTUBJIEHUSI UCTOYHUKA TOKA.

[Tposepka mpasun Kupxroda.

[IpoBepka BbIOIIHEHUS 3aK0HAa OMa 15 OJHOM LENu.

N3yueHre BOJbTAMIIEPHBIX XapaKTEPUCTUK HETUHEUHBIX DJIEMEHTOB (JIAMITBI
HaKaJIMBaHUSI WK MOJYITPOBOJHUKOBOIO JIUOJA).

Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.

Ornpenenenrne MOUTHOCTH AJEKTPUUYECKOT0 TOKA, BBIAEISIEMON HAa PE3UCTOPE.

Onpenenenune KII/] HarpeBaTensi.

HccnenoBanne MarHuTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB MPU UX O0ObEANHEHUU U
pa3ielicHUHN.

UccnenoBanne neicTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.



OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AMMOJICCTBUS KaTYLIKH C
TOKOM W MarHuta OT CHWJIbl M HampaBJEHUsS TOKAa B KATyIIKE W OT HAJIAYUA
(OTCYTCTBUS) CEpICUHUKA B KATYIIKE.

N3yuyeHne neicTBus MarHUTHOTO TOJISL HA MIPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u uzyueHue padOoThl 3J1€KTPOABUTATETIS.

N3mepenne KIIJI snekTpoaBuraTeibHOM YCTAHOBKH.

OnpITBI MO  HWCCICIOBAHWIO  SBJCHHWS  3JCKTPOMArHUTHOW  WHAYKIIHH:
UCCJICIOBAaHHE N3MCHCHNUY 3HAYCHUS M HAIIPABJICHUS WHAYKIIHOHHOTO TOKA.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3MKE HA VIJIYBJIIEHHOM YPOBHE
OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

N3ydenne ¢Gu3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS HAIpaBiICHO Ha JOCTHIKCHHE JTUYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare wusyueHus (Qu3MKM HaA YpOBHE OCHOBHOTO oOmIero oOpa3oBaHus y oOydaromierocss OyayT
c(hOpMHUPOBAHBI CJICTYIONTUE JIMIHOCTHBIC PE3YIbTATh B YACTH:
o I)nampuomuueckozo ocnumanus:

MPOSBJIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PU3NYECKON HAYKU;

[IEHHOCTHOE OTHOIICHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PUZUKOB;
o 2)epasrcoanckozo u Oyxo6HO-HPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHHHM OOIECTBEHHO 3HAYMMBIX M ITUYECKHUX MPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTIKEHUI (PU3UKH;

OCO3HaHUE BAXHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;
e 3)IcmemuuecKozo 60CHUMAHUA:

BOCIIPUATHE SCTETUUECKUX KadecTB (PU3MUYECKOM HayKu: €€ TrapMOHUYHOTO MOCTPOEHHUS, CTPOTOCTHU, TOUYHOCTH,
JJAKOHUYHOCTH;
o 4)uyennocmu HayuYHO20 NO3HAHUA:

OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTAa IO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSA
TEXHOJIOI'MH, BAXKHEUILIEN COCTABIISIONICH KYJIBTYPBHI;

OpHUEHTaIUs B JACATEIbHOCTA Ha COBPEMEHHYIO CUCTEMY HAy4HBIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS IPUPOJIBI,

pa3BUTHE HAYYHOU JII0003HATENLHOCTH, HHTEPECa K UCCIE0BATEIbCKOM 1eATeIbHOCTH;
o 5)dhopmupoeanusn Kyaromyput 300p06ba U IMOUUOHATLHOZ20 OJ1AZONONYUUA:



OCO3HaHME IIEHHOCTH Oe30macHOro oOpa3a JKM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BAXKHOCTH ITPaBUI
0€301acHOr0 TMOBEACHUS Ha TPAHCIOPTE, Ha JOporax, ¢ JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHHWEM B JIOMAIITHHUX
YCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKA pedIieKCUM, MPU3HAHHME CBOErO IMpaBa Ha OMIMOKY M TaKOro K€ mpaBa y APYroro
4YeJI0BEKa;

*  6)mpy0oeozo eocnumanus:

AKTUBHOE y4acTHE B PEIICHUHU MPAKTUIECKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTeIbHON OpraHu3alliu, ropoja, Kpas)
TE€XHOJOTUYECKON U COLIMAIbHON HANPaBIE€HHOCTH, TPEOYIOIIMX B TOM YUCIE U PU3NYECKUX 3HAHMIA;

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX C (U3UKOM;

o 7)IK0S102UYECKO20 60CRUMAHUSA:

OpHMEHTAIlMsd Ha TMpUMEHEHHE (PU3MUECKUX 3HAHWN IS pelIeHus] 3a7ad B 00JIACTH OKpPYKaloIIeH Cpenpl,
MJIAHUPOBAHUSI TIOCTYIIKOB U OIIEHKU UX BO3MOYKHBIX MOCIIEICTBUH sl OKPY KAIOIIEH CpeIbl;

OCO3HAHKE II00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIEM U MyTeH UX PEIICHUS;

o 8)adanmayuu K U3MEHANOWUMCA YCIOBUAM COUUATLHOI U RPUPOOHOIL CPEOblL:

MOTPEOHOCTh BO B3aWMOJICHCTBUU TPU BBIMOJHEHUH HCCICIOBAHMN W TMPOEKTOB (DU3WYECKOM HAIPaBJICHHOCTH,
OTKPBITOCTh OMBITY W 3HAHUSAM JAPYTHUX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAeATeIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHNHN HOBBIX 3HAHWH, YMEHHUI (HOPMYIUPOBATH UACH, TIOHATHS, TUIIOTE3BI O (HU3HUUECKUX
00BEKTaxX M SIBICHHUSIX;

OCO3HaHME JICPUIIUTOB COOCTBEHHBIX 3HAHWNU U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

MJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3UUECKUX 3HAHUIA;

CTpEMJICHHE aHAJM3UPOBaTh W BBISBIATH B3aUMOCBS3U MPUPOJLI, OOIIECTBA W HIKOHOMUKH, B TOM 4YHCIE C
UCTIOJIb30BaHUEM (DU3UIECKUX 3HAHUN;

OIICHKA CBOMX JICHCTBUM ¢ YUETOM BIUSHHS HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX TJT00QIBHBIX MTOCICACTBUM.

METANPEIMETHBIE PE3YJIbTATbI



B pe3ynbrate ocBOeHUS MporpaMMsl 1o (U3MKE Ha YPOBHE OCHOBHOIO 00111ero o0pa3oBaHusl y o0ydaromerocs oyayT
c(OpMHUPOBAHbI MeTalpeAMeTHbIe Pe3yJbTAaThl, BKIIOYAIONIME [TO3HABATENIbHBIE YHHBEpPCAIbHbIC y4eOHBbIE NEHCTBUS,
KOMMYHUKATHUBHBIE YHUBEPCAIbHbIE YUEOHbIE ICUCTBUS, PETYJIATUBHbBIE YHUBEPCAIbHbIE YUEOHbIE 1EUCTBUS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS
ba3oBble Jorn4eckue AeucTBUs:

BBISIBJISITh U XapaKTEPU30BaTh CYILIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJIEHUH), KIACCU(PUUUPOBATH UX;

BEISIBIISITh 3aKOHOMEPHOCTH U IMPOTHBOPEYHS B pacCCMaTpUBaeMbIX (aKTax, JaHHBIX U HAOIIOJEHUSIX, OTHOCSAIITUXCS K
(bU3HUECKUM SIBJICHUSIM;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M MPU U3YyUYEHUU (PU3MYECKUX SIBIICHUNW U TPOIIECCOB, JENATh BBIBOIBI C
WCIIOJIb30BaHUEM JICNYKTUBHBIX W MHAYKTUBHBIX YMO3aKIIOUEHUM, BBIJIBUTATh THUIIOTE3bl O B3aMMOCBS3SAX (PU3MUECKUX
BCTTUYWH;

CaMOCTOSATENILHO BBIOMpATh CHOCOO pemieHus ydeOHOM ¢u3nueckoil 3amadu (CpaBHEHHE HECKOJIBKUX BapHAHTOB
pernieHus1, BEIOOp Hanboee MOAXOISIIETO C YYETOM CAaMOCTOSITEIHLHO BBIJICTICHHBIX KPUTEPUER).

ba3zoBble ucciaeaoBare/bCKue 1eiCcTBUA:

UCII0JIb30BaTh BOMPOCHI KAK UCCJICI0OBATEIILCKUM HHCTPYMEHT TTO3HAHMUS;

MPOBOJIUTH MO CAMOCTOSITEJILHO COCTABJICHHOMY IIJIAHY OIBIT, HECIOXKHBIA (PU3UUYECKUM IKCIEPUMEHT, HEOOJbIIOE
UCCleI0BaHne (PU3NYECKOTO SIBIICHUS;

OLICHMBaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpMAIMIO, TOJIYYEHHYIO B XOJE UCCIEIOBAaHUS WU
AKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYJHUPOBaTH OOOOIIEHUST M BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOIO HAOJIOJCHUS, OIbITA,
UCCIIE/IOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIee pa3BUTHE (HU3UUECKUX MPOIIECCOB, a TAKKE BBIABUTATH IPEANOIO0KEHUS
00 WX pa3BUTUU B HOBBIX YCIOBHIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

NPUMEHSTh PA3JIUYHBIE METOJIbl, MHCTPYMEHTHI M 3alpoChl MPU MOUCKE U OTOOpe HMH(POpPMAIIUU WM JAHHBIX C

y4ETOM MpeIIOKEHHON yaeOHOM (pu3nuecKoi 3a1aun;



aHAIN3UPOBaTh, CHCTEMATHU3UPOBATh M HHTEPIIPETUPOBATH HH(POPMAIIUIO PA3IMYHBIX BUIOB U (DOPM MPEICTABICHUS;

OLICHUBATh HAAEKHOCTh HMHPOPMALMKM [0 KPUTEPUAM, MPEAJIOKEHHBIM YyUUTEJIEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSTEIIBHO;

CaMOCTOATENIbHO BBIOMPATh ONTUMAJIBHYIO (OpMy MpeacTaBieHHs HMH(GOPMALMU U WUIFOCTPUPOBATH pEIIacMble
3a/1auu HECIOKHBIMHU CXEMaMH, TUarpaMMamMu, HHOU TpauKoil 1 1X KOMOWHAIIUSMH.

KoMMyHHKATHBHBIE YHHBepPCcAJbHbIE YUeOHbIe TelCTBUS:

B XOJIe OOCYXXJIeHHs y4eOHOro MaTepuaia, pe3ysbTaToB JabopaTOPHBIX PabOT M MPOEKTOB 3a7aBaTh BOIPOCHI 1O
CymiecTBy 0OCyX)JaemMoil TeMbl M BBICKA3bIBaTh WJIEH, HAIECJICHHBIE Ha pEIICHWE 3aJaud W MOJJep)KaHHe
OJ1arokeaaTeIbHOCTH OOIIEHUS;

COTIOCTAaBIIATh CBOM CYXKJICHHS C CYXJICHHSIMHU JIPYTUX YYaCTHHUKOB JUaiora, oOHapyXMBaTh pa3iudve U CXOJCTBO
MTO3UIINH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;

myOJIUYHO MPEACTABIATH PE3YyJIbTAThI BRIMOIHEHHOTO (PU3MUECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIC0OBAHMS, IPOCKTA);

NOHUMAaTh M KCHOJb30BATh MPEUMYIIECTBA KOMAHIHOM M WHIWBHUIYaNbHOW pabOThl MpPU PEIICHUH KOHKPETHOU
(du3nueckoi mpoOIeMbl;

MIPUHUMATH 1€ COBMECTHOM JESITEIIbHOCTH, OPTaHU30BBIBATH EUCTBUS O €€ JOCTHKEHUIO: PACTIPECIISITh POJIH,
00CyX/1aTh MPOIIECCHI U PE3YJIHTATHl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOIO 4YacTh PabOThI, JOCTHras KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY HANPABJICHUIO M KOOPIAUHUPYS
CBOM JICCTBUS C IPYTHUMH YJICHAMHU KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJga B OOMMKA MPOAYKT MO KPUTEPHUSM, CAMOCTOSATEIHHO CHOPMYIHPOBAHHBIM
YY9aCTHUKAMU B3aMOICHCTBHSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:
BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAITUSIX, TPEOYIOMHUX I perieHus GU3NIeCKUX 3HAaHUMH;



OPUEHTHUPOBATHCSA B PA3IMYHBIX MOAXO0JAX MPHUHATHUS PEIICHUH (MHIWBUIyaTbHOE, MPUHSATHE PEIICHUS B TPYMIIE,
MPUHATHE PEIICHUM TPYTIIION);

CaMOCTOSITEJIbHO COCTaBJISATh AJTOPUTM pelieHUus] (PU3NUECKON 3aJauyd WM IUIAH HCCIEIOBAHUS C Y4ETOM
UMEIOIIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh MpejiaraéMble BapUaHThI PEIICHHUIA;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIEHKY CUTYAIlMU U TIpeJiarath 1jiaH € N3MCHEHUS;

OOBSICHSTh MPUUYMHBI JOCTHKEHUS (HEIOCTUKEHUSI) PE3yJIbTaTOB JESITEIBLHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh (B TOM YHCJI€ B XOJI BBITIOJHEHUS (PU3NYECKOTO MCCIICAOBAHMS HIIA MTPOCKTA)
HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIICHHBIX OTUOOK, BO3HUKILIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIENH U YCIOBUSM.

CTaBUTH ce0s1 HAa MECTO JAPYTOro 4eloBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha HAay4YHYIO TE€MY, IOHMMAaTh MOTHBBI,
HAMEPEHHUS U JIOTUKY JIPYTOro.

pU3HABATh CBOE MPABO HA OMIMOKY MpU pelIeHUH (PU3MUECKUX 3a7a4 WM B YTBEPXKICHUSAX HA HAYyYHBIE TEMbI U
TaKo€ K€ MPaBo JIPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoumy oOydyeHuss 6 8 Kknacce mpeaMETHBIE pe3yJbTaThl Ha YIUIYOJIEHHOM YPOBHE JOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTD y O0YUaAIOIIUXCS YMEHUM:

UCIIOJIh30BaTh MOHATHUS (Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE ABUKEHUE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS
BEIECTBA, KPUCTALTHIECKAE U aMOp(dHBIE Tella, HACKIIEHHBIN U HEHACKHIIICHHBIN Tap, CIOCOOBI N3MEHEHUSI BHYTPCHHEH
SHEPTHH, FTIEMEHTAPHBINA ANEKTPUUECKUHN 3aps]l, TPOBOJIHUKHU, MOIYNPOBOJHUKH, TUAIEKTPUKHA, UCTOUYHUKH MMOCTOSIHHOTO
TOKa, DJIEKTPUUECKOE U MarHUTHOE TOJIs, ONITUYECKasi CUCTEMA) U CUMBOJIMYECKUM SI3bIK (DU3UKU MPU PEIICHUH YICOHBIX U
MPaKTUYECKUX 3a/1a4;



YBEPEHHO pa3/inyaTh sIBJICHUs (TEIUIOBOE pacllupeHue (CxKaTue), TEII0OBOe paBHOBECHE, IOBEPXHOCTHOE HATSKEHHE,
CMauMBaHME, KalWUIAPHBIC SBJICHMS, WCIApEHUE, KOHJEHCALMs, IJIaBICHHUE, KPUCTAJUIM3AlMsl, KHUIIEHHE, CIOCOOBI
Teruionepeaayn (TerIoNpOBOAHOCTb, KOHBEKIIMS, U3yYE€HUE), TEIJIOBbIE MOTEPH, AJIEKTpU3aLUsl TEJ, B3aUMOJECUCTBHE
3apsAJI0B, JEUCTBUA 3JIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE MarHUTOB, AEHCTBUE MATHUTHOTO IOJIS
Ha MPOBOJHHUK C TOKOM) II0 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX JAHHOE
(puznyeckoe sBIICHUE;

pacno3HaBaTh MPOSIBJICHUE HM3YUYECHHBIX (PU3NYECKUX SIBJICHUM B OKpyXaroleM Mupe (B TOM uucie (u3nuecKue
SBJICHHSI B MPUPOJIE: MOBEPXHOCTHBIE U KANWJUISPHBIE SIBIIEHUSA B MPUPOJE, KPUCTALIBI B mpupoae, usinyyenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, UHEs, CHEra, SJIEKTPUUECKHE SIBJICHUS B aTMocdepe,
3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE IoJie 3eMJIH, Apei( MOIIOCOB, POJIb MATHUTHOIO MOJS JUIS JKU3HU Ha
3emJie, NOJISIPHOE CUSHUE), IPU 3TOM MEPEBOJIUTH MPAKTUUECKYIO 3a]]auy B YUYEOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOICTBA
(mpu3Haku) GU3NYECKUX SBICHUI;

ONKCHIBATh M3YYEHHBIE CBOWMCTBA T€N M (PU3MUECKHUE SIBJIICHUSA, UCIONB3YS (PU3MYECKHE BEIMUYMHBI (TEeMIeparypa,
BHYTPEHHSIS JHEPrus, KOJMYECTBO TEIUIOTHI, paboTa rasa, yjAeidbHas TEIUIOEMKOCTh BEIECTBA, yJEibHas TEIUIOTa
IUTaBJICHUs, yZAeJbHAas TeIuloTa napooOpa3oBaHUs, yAeNbHAs TEIJIOTa CrOpPaHUs TOIUIMBA, KOA()(PUIMEHT MOJIE3HOrOo
JEUCTBUS TEIJIOBOW MalllMHBI, OTHOCUTENbHASI BIAQXXHOCTh BO3/yXa, dJEKTPUUECKUN 3apsll, CHJIa TOKa, 3JIEKTPHUUECKOE
HaIpspKeHUe, cOnpoTuBieHue npoBoaHuka, IJ{C B Lenu MOCTOSHHOIO TOKA, 3JEKTPUUYECKOE YAEIBHOE CONMPOTHBIICHHUE
BEIIeCTBa, paboTa W MOIIHOCTH 3JIEKTPHUUYECKOr0 TOKA), MPU OMHCAHUU TMPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICIT
UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULBI (PU3NUYECKUX BEJIUUMH, HAXOAUThH (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO
(U3NYECKYI0 BEIMYUHY C APYTUMU BEIMUMHAMU, CTPOUTD I'paUKKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (GU3MUECKHUE SIBICHUS U MPOIIECCHI, UCIIOJIb3Ys] OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KWHETUYECKOW TEOPUHU CTPOEHHUS BEILECTBA, YPABHEHHE TEIUIOBOTO OajaHCa, 3aKOH COXPAHEHMs JJIEKTPUUYECKOTO 3apsa,
3akoH KysnoHa, mpHHIIUI CyNepro3uIuH 3JIEKTPUUECKHX MoJieH, 3akoH OMa 11 ydacTka 1end, nmpasuia Kupxroda, 3akoH
Oma s nosHOM wenu, 3akoH JDkoyis-JIleHna, 3aKOH COXpaHEHMs] 3HEPruM, IpPU 3TOM pasinyaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U €T0 MAaTEMATUYECKOE BBIPAKEHUE;



CTPOUTHh TPOCTbIE (U3MUECKUE MOJEIN pealbHbIX OOBEKTOB, MPOLECCOB M SBJICHWM, BBIACIATH P 3TOM
CYILLIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOICTBa OOBEKTOB, MPOIIECCOB, SBJICHUMN, MPUMEHATh (PU3MUECKHE MOJEIN JUIs
00BsCHEHHs PU3NYECKHUX MTPOLIECCOB U PEILICHUs YUEOHbIX 3a/a4;

OOBACHATH (PU3UYECKHUE SIBJIICHUS, MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CHUTyalUd MPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKkTepa, M pelaTh KauyeCTBEHHbIC 33Jayd, B TOM YHUCIE TPeOYIOIIME YUCICHHOTO OICHUBAHMUS
XapaKTepHbIX 3HAYEHUH (U3MUECKUX BEJIMYUH, NPU 3TOM BBIOMpaTh aJeKBATHYIO (PU3MUYECKYI0 MOJIEJb, BBISBIATH
NPUYUHHO-CJIC/ICTBEHHBIC CBSI3U U BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCY>KIEHUN C OMOpOil Ha M3y4YeHHbIE CBOWCTBA
bu3nYecKkuX ABiIeHUM, (PU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIENH;

YBEPEHHO peliaTh pacuéTHbIC 3a7auu (C OMopoil Ha 2—3 ypaBHEHHUA) MO U3y4aeMbIM TeMaM Kypca (pU3uKu, BHIOHpas
aJIeKBaTHYI0 (DU3MUECKYI0 MOJENb, C HCIOJb30BaHUEM 3aKOHOB M (DOpPMYI, CBS3bIBAIOIIUX (U3UYECKUE BEJIINYUHBI,
3alUChIBaTh KPaTKOE YCJIOBHE M pa3BEPHYTOE pEIICHUE 3aJaud, BBIABIATH HENOCTAIOIIME WIM U30BITOUHBIE JaHHBIC,
000CHOBBIBaTh BBIOOpP METOJAa pEUIEeHUs 3aJay, HCIOJIb30BaTh CIPAaBOYHbIE JAHHBIC, NPUMEHSATh METOJIbl aHAM3a
pa3MEepHOCTEHN, MCIOJIb30BaTh IpapuUecKue METOIbl PEIICHUs 3a]ad, IPOBOJUTh MATEMAaTHYECKHE IMpeoOpa3oBaHUd U
pacuéThl, OICHMBATH PEAIUCTUYHOCTh MOJIYYEHHOIO 3HAYEHUS (PU3NYECKOM BEIUUYMHBI M ONPEICISTH Pa3MEpPHOCTh
(u3nyecKoil BETUUYHMHBI, TOTYYEHHON MPU PEILIEHUH 331a4U;

pacrno3HaBaTh IPOOJIEMBbI, KOTOpPBIE MOYKHO PEIIUTh MpU IOMOLIM (PU3NYECKUX METOJOB, MU Ipeajararb
OPUEHTHUPOBOYHBI CMOCOO pElIeHHs, B OMNHCAHUM HCCIEJOBAaHUS PACIO3HABATh MPOBEPSEMOE MPEANOI0KEHHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUYEHHBIN pE3ysIbTaT;

IPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU (U3MUYECKUX CBOMCTB Tel (KalWUIIpHBIE SBIICHUS,
3aBHCHUMOCTh JIaBJICHUS BO3JlyXa OT €ro o0bEéMa M TeMIlepaTypbl, CKOPOCTU MpOIecca OCThbIBAaHUS (HarpeBaHus) MpU
U3JTyYeHUH OT I[BETAa M3JIyvarouieil (morionatonieii) HoBepXHOCTH, CKOPOCTh UCITAPEHUS BOJbI OT TEMIIEPATYPbI KUIAKOCTH
U IUIOIAAd €€ TOBEPXHOCTH, DJIEKTpU3alUs TeJl M B3aUMOJACHCTBUE DSIEKTPUUYECKHUX 3apsioB, B3aUMOJIECUCTBHE
NOCTOSIHHBIX MAarHWTOB, BU3YaJM3allMsl MAarHUTHBIX IOJE€H MOCTOSHHBIX MAarHUTOB, JEWCTBUS MAarHUTHOIO IOJS Ha
IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATENsl IMOCTOSHHOTO TOKa): (HOpPMYIMpOBAThH
pOBEPSIEMOE MPENIOJNIOKEHNE (TUIIOTE3y) O BO3MOXHBIX pE3yJIbTaTaX HaOMIONEHNUN, CAMOCTOSTEIBbHO COOUpaTh
YCTaHOBKY M3 U30BITOYHOTO Habopa 000pyJ0BaHUs, OMMCHIBATH X0 ONBITA U (DOPMYJIMPOBAThH BHIBOIBI;



IPOBOAUTH MPSIMBIE U KOCBEHHbIE H3MEPEHHsS (PU3NUYECKUX BEIUYMH (TEMIEpaTypa, OTHOCUTENIbHAs BIIAXKHOCTh
BO3/yXa, CWJIa TOKa, HAIIPsDKEHUE, YAENbHas TEIMJI0EMKOCTh BEILIECTBA, COMPOTHUBIIEHUE NTPOBOJHUKA, pad0Ta U MOIIHOCTb
ANEKTPUYECKOr0 TOKa) C HCIHOJIb30BAHUEM AHAJIOTOBBIX W HUQPPOBBIX MNPUOOPOB, OOOCHOBBIBATH BBLIOOP MeToAA
u3MepeHusi, (UKCUPOBATh MOKa3aHUs MPUOOPOB, HAXOAUTHh 3HAYCHUE HM3MEPSEMOI BETUYHMHBI C TIOMOIIBIO YCPETHEHUS
pE3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHWBATh MOTPEIIHOCTh U3MEPEHUM;

IPOBOJNUTh 3KCHEPUMEHTAIbHBIE HCCIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIMYHMH (3aBUCUMOCTH JIaBJICHUS
BO3/lyXa OT €ro o0Ob&Ma M HarpeBaHUs WM OXJaXJEHHUS, UCCIEIOBAaHUE SIBICHUS TEIIOOOMEeHa MpU CMEIIMBAHUU
XOJIOJTHOM M TOPSYE BOJIbI, 3aBUCUMOCTh COTPOTHUBIICHUS MPOBOJHUKA OT €r0 JAJTUHBI, IJIOMAAN OTEPEYHOTO CEUCHHS U
yAETBHOTO COMPOTHUBIICHUS BEIECTBA MPOBOJHUKA, CHIIBI TOKA, MPOTEKAIOIIEro 4Yepe3 MPOBOJHUK, OT HAMpPSDKEHUS Ha
IPOBOJIHUKE, MCCIIEAOBAaHUE MOCIEI0BATEILHOTO U NapalieIbHOrO0 COSAMHEHUN NMPOBOJHUKOB): COBMECTHO C YUHUTEJIEM
(GopMynupoBaTh 3aJadyy M THUIOTE3y MCCIENO0BAaHUS, CAMOCTOATEIbHO IUIAHUPOBATH HCCIIEJOBAHHUE, CaMOCTOSITENBHO
coOMpaTh PKCIEPUMEHTANBHYIO YCTAaHOBKY C HCIOJIB30BaHWEM HHCTPYKIIMH, MPEACTABISATH IMOJYYCHHBIE 3aBHCHUMOCTH
¢uznyecKkux BETMYMH B BHUAE TaOMUI] U TpaduKOB, OIEHUBATH IOTPEIIHOCTH, IENaTh BBIBOJABI IO pE3yJbTaTam
UCCIICIOBAHMS;

coOmro1aTh mpaBuiia 6€30MacHOro Tpyia Mpu padoTe ¢ 1a00opaTOPHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHLUIBl JEHCTBUS HM3YyYEHHBIX HPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKHUX
IPOLIECCOB C ONOpPOM HAa WX OMUCaHUs (B TOM YHKCJE: CHCTEMa OTOIUIEHUs JOMOB, TMTPOMETp, MapoBas TypOHHa,
aMIepMeTp, BOJBTMETP, CUETYMK DOJICKTPUUECKON JHEPrHH, SJICKTPOOCBETHTEIbHBIC MPHOOPHI, HarpeBaTE/IbHbIC
3NIEKTPONPUOOPHl (IPUMEPHI), MPEIOXPAHUTETN M HUX NPUMEHEHHE B OBITY M TEXHHUKE, NPUMEHEHHE MOCTOSHHBIX
MarHuToB, 3JEKTPOMArHUTOB, 3JEKTPOABUIATEIb IOCTOSHHOTO TOKAa), WCIOJBb3Yys 3HAHHUA O CBOMCTBaxX (PU3MUECKUX
SIBIICHUH, HEOOX0TMMBbIEC (PH3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHHUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE IPUOOPHI IO CXeMaM U CXeMaTUIHBIM PUCYHKaM
(’KUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUraTeNIb BHYTPEHHETO CrOpaHus, JIEKTPOCKOI, peocTar),
COCTaBJISITh CXEMBbI IJIEKTPUUYECKUX LIETIEH C MOCIeN0BaTeNbHBIM U HapauieIbHbIM COCIUHEHUEM 3JIEMEHTOB, pa3jindas
YCIIOBHBbIE 00O3HAUEHUSI JIEMEHTOB JJIEKTPUUECKHUX LIE€TIEH, UCIIOJIb30BATh CXEMbl U CXEMAaTHUUHbIE PUCYHKU M3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, HM3MEPHUTEIHHBIX NPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB TPH pPEIICHUH YydeOHO-
NPaKTHYECKUX 3a/a4;



IPUBOJUTH TIPUMEPHI (HAXOAUTH UHPOPMAIIHIO O PUMEPaX) MPAKTUIECKOTO UCIIOIb30BaHUs (PU3NUECKUX 3HAHUN B
MOBCEAHEBHOM KU3HU NIl oOecrieueHnsi 0e30MacHOCTH MpU O0pallleHuu ¢ TprudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPaHEHUS 3/I0POBbS U COOIOCHUS HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPY KAIOIIEH Cpee;

OCYIIECTBIIATh TMOUCK HWHGOpManuu (U3UIECKOTO Ccoaepx)aHus B VHTepHETe, CaMOCTOATETHHO (OPMYIUPYS
MOVICKOBBIH 3aMpoc, Ha OCHOBE UMEIOIINUXCS 3HAHUHN U CPAaBHEHUS JOTIOTHUTEIHHBIX UCTOYHUKOB BBIICIATH HHPOPMAIIUIO,
KOTOpas SBJISIETCS] MPOTUBOPEUHUBON MM MOKET OBITh HEJTOCTOBEPHOM;

WCIIOJIB30BaTh TPH BBIMOJHEHUN yYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO JIUTEpPaTypy (U3HUECKOrO COJCpIKaHMS,
CIIPaBOYHBIE MaTEpHANIbI, pecypchl ceTh VHTepHEeT, BianeTh NMpuéMaMH KOHCIICKTHPOBAHHUS TEKCTa, MpeoOpa3OBaHUS
uH(pOpMaIKU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIEC IMUCHMEHHBICE M KpaTKHWE YCTHBIE COOOIIeHHs, 00001as WH(OpPMAIUI0 M3 HECKOJIbKUX
UCTOYHUKOB (PU3MUYECKOr0 COJEpKaHUS, B TOM 4YHCIEe MyOJWYHO TMPEACTaBIATh PE3yJbTaThl MPOEKTHOW WM
WCCIICIOBATEILCKON JACSITCIIBHOCTH, IMPYU 3TOM TPaMOTHO HCITOJIB30BaTh U3YYCHHBIN TIOHATHIHBIA anmapar Kypca (Qpu3ukw,
COTIPOBOXK/IaTh BHICTYIUICHHE TTPE3CHTAIIHCH;

IIPY BBITTOJTHEHUH YYEOHBIX MPOEKTOB U MCCIIECNOBAHNN (PU3UUECKUX MPOIIECCOB PACIPEACTATh 00sI3aHHOCTH B TPYMIIC B
COOTBETCTBUHM C TIOCTABJICHHBIMU 3aJauaMH, CIEIUTh 3a BBIMOJIHEHUEM IUIaHa JCHCTBUH W KOPPEKTUPOBATH €TO,
aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh IPYIIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
TIPOSIBJISISI TOTOBHOCTH paspeniaTh KOH(IUKTHI.



8 KVIACC

KosmnuecTBo yacos D1eKTPOHHBIE
Ne HaumenoBanue pa3aesion u(pposbie
pas Konrpoibubie | IIpakTnyeckue (pp )
n/m | | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TenioBble siBieHUs
L1 CtpoeHue u cBoicTBa 6
' BELIECTBA
1.2 TenuioBbIe MpoLEecCh 33 6.5
Hroro no pazneny 39
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
DIIEKTPpUYECKHE 3apsiibl.
2.1 3apsKEHHBIE TENIA U UX 9 1
B3aUMOJICVCTBHUS
[TocTosiHHBIM
2.2 . 31 10
INEKTPUUYECKUIN TOK
2.3 MarsuTtHbI€ SIBICHUS 11 4
DneKTpoMarHUTHAs
2.4 P 7 1
UHIYKIHS
Uroro no pazaeny 58

Pa3nea 3. [loBTopuTe1bHO-000011AK0 1M MOAYJIb

31 IToBTOpHUTENBHO- 5
' 0000 MOIYIIb
Hroro no pasneny 5




OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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8 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHH M UX OTIBITHBIE
MOATBEPKIACHUS

Macca u pa3mMep aTOMOB U MOJIEKYJ

Mopaenu TBEpI0To, )KUIKOTO U
ra3zo000pa3HOro COCTOSHUN
BellleCTBa

VYpok-koHpepeHIus
"Kpucranmnuieckue u amopQHbIe
tena. ['paden. [Tomyyenue
HCKYCCTBEHHBIX aima3oB"

CmauuBaHue ¥ KanWUISIPHOCTb.
[ToBEpXHOCTHOE HATSKEHUE

Temopoe pacIMpeHuC U CKaTuc

TennoBoe nmxeHue. Temneparypa

TemmepaTypHBbI€ IIKaIbI

BHyTpeHHss sHEprus 1 crnocoOsl eé
U3MEHEHUs

10

Bunae! rerionepenaun

11

Ypok-koH(hepeHus
"Hcnop30BaHne TEILUIOBBIX




CBOICTB BCIICCTB U MAaTCPUAJIOB B
HeJsX HeprocoepexeHus"

12

KoauuecTBO TEIIOTHI. VI[CHLHaSI
TCIIIIOEMKOCTD

13

VYpok-uccienoanue "[IpoBepka
TUIIOTE3b! JINHEHHOM 3aBUCHMOCTH
JUTMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETpHUYECKON TpyOKe OT
TeMneparypbl"

14

YpaBHEHHE TEIUIOBOTO OaslaHca.
TemnooOMeH U TEIMIOBOE
paBHOBecue. 3akoH HproToHa—
Puxmana

15

JlaGopaTopHnas pabota
"UccnenoBaHue ABJICHUS
TeriooOMeHa py CMEIIMBAHUH
XOJIOAHOU U ropsiueit Boabl"

16

Penrenue 3amad mo reMe
"Temioo0MeH U TEIIIOBOE
paBHOBecue"

17

JlabopaTtopHnast pabota
"OmnpeneneHne KOJIMIeCTBa
TEIJIOTHI, IOJTYYEHHOTO BOJION MpH
TEIJI000MEHE C HarpeThIM
METATMYECKUM HWIHHAPOM"

18

[InaBneHne n oTBEpAEBaHUE
KPUCTAIIMYECKHUX BEIIECTB.
VY nenpHas TEII0Ta IUIABICHUS




19

Pemenue 3agau no reme
"[LnaBnenue U OTBEpICBaHUE
KPUCTAJUIMYECKUX TeT"

20

JlabopaTtopHnast pabota
"OnpeneneHue yaeabHOU TETIOTHI
IJIaBJICHUS JibAa"

21

Ypok-uccnenosanue "CpaBHeHuE
IIPOLIECCOB IJIaBJICHUS
KPUCTAJIIMYECKUX TEJl U
pa3MArdeHust Npu HarpeBaHUU
amop¢HbIX Ten"

22

[TapooGpazoBaHue U KOHJEHCALUS.
Hcnapenue

23

Kunenue. Y nenpHas Teniora
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEpaTypbl KUTIEHUS OT
aTMoc(hepHOTro TaBICHHUS

24

Penrenue 3amad mo reMe
"[TapooOpa3zoBanue u KurneHue"

25

Ypok-uccnenoranue "OObsICHEHNE
3aBUCUMOCTH TEMIIEPATyphl
KUTIEHUS OT J1aBjaeHus"

26

HacpleHHbiii 1 HeHACBIIEHHBIA
nap. BiaxxHocTh Bo3ayxa

27

BnaxunocTs Bo3ayxa u eé
n3Mmepenue. Jlaboparopnas pabora
"OnpeneneHne 0OTHOCUTEIbHON
BJIQXKHOCTH Bo3ayxa"

0.5




Pemenue 3agau mo reme

28 "BmaxHoCTh"
Pemenue 3agau v ananus cuTyanuu,

29 CBSI3aHHBIX C SIBJICHUSIMU UCIIAPECHUS
Y KOHJICHCAIINH

30 DHeprus ToIMBa. Y aenbHas
TEIJIOTa CTOPAHUS

31 [TpuHIUTIEI pabOTHI TEIMJIOBBIX
nBurareieit

1 [TapoBas TypOuna. JIBurarenib
BHYTPEHHETO CrOpaHus

33 KIIJI TemmoBoro gBuraTeis

14 Pemenwne 3agau mo teme "KII/]
TEJIOBOrO aBurareis"”
Ypoxk-koupepenuus "Temnnossie

35 JIBUTATENH U 3aLIUTa OKpYXKaromen
cpenst”

36 TemoBble OTEPHU B TEIIOCETSX
3aK0H COXpaHEHUs U TIPEBPAIICHUS

37 SHEPrUU B MEXaHUYECKUX U
TEIJIOBBIX ITpoIIeccax
[ToaroroBka Kk KOHTPOJILHOM padoTe

13 o TeMe ""TennoBbIc SABICHUS.
N3MeHeHune arperaTHbIX COCTOSIHUI
BenrecTna"
KonTponbhas padota no teme

39 "TennoBele aBiieHus. M3MeHeHne

arperaTHbIX COCTOSIHMI BemecTna'




40

Onektpuzanus Ten. [[Ba pona
3apsioB

41

Ypok-uccnenoBaHue
"HccnemoBaHue crioco0oB
pa3IMYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

42

B3anmopelicTBue 3apsKeHHBIX TE.
3axoH Kynona

43

DJIEKTPUYECKOE MOJIE.
Hampsx€HHOCTB 31EeKTPUYECKOTO
nosist. [IpuHnun cynepno3sunuu
SIIEKTPUUYCCKUX TOJICH

44

Hocurenu snexkTpudeckux 3apsaos.
OnemeHTapHbli 3apsag. CTpoeHue
aToMa

45

3aKOH COXpaHEHUS IEKTPUIECKOTO
3apsiza

46

[IpoBOIHUKH, TUBTEKTPUKHU U
MOTYTIPOBOTHUKH

47

Ypok-koHpepeHIus
"DneKkTpu3anus B MOBCEIHEBHOU
KU3ZHU"

48

Penrenue 3amad o reMe "3akoH
COXpaHEHHUS IECKTPUIECKOTO
3apsa”

49

DnekTpudeckuit Tok. cTouHukm
AJNEKTPHUYECKOTO TOKA

50

Ypok-uccnenoBaHue




"HccnenoBanue neiicTBUA
AJIEKTPUYECKOTO TOJISI Ha
MIPOBOJHUKH U AUJICKTPUKHU"

51

DIIEKTPUUYECKHM TOK B METaJJIaX

52

DJIEKTPUYECKUHN TOK B KHIAKOCTAX U
raszax

53

DneKkTpuyecKas 1erb

54

Cuna Toxa. AMnepmerp

55

DIIEKTPUYECKOE HAIPSKEHUE.
BoabrmeTp

56

Jlaboparopnas pabota "COopka u
UCTIBITAHUE JIEKTPUUECKOH IIeTTH
MOCTOSTHHOTO TOKa"

57

3aBUCUMOCTD CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma 1
y4acTKa [enu

58

JlaGopaTopHnas pabota
"HccnenoBaHre 3aBUCUMOCTH CHJTBI
TOKa, IPOTEKAOILIEro uepes3
PE3UCTOP, OT HAMPSHKEHUS HA
pPE3UCTOpPE U COMPOTUBIICHUS
pe3uctopa"

59

DNEKTPUUECKOE COITPOTUBIICHHE.
VY nenpHO€ CONPOTUBIICHUE

60

JlaGopaTtopHnast pabota
"OnpeneneHue yaeabHOTO
CONPOTHUBJICHUS TPOBOHUKA"

61

Pemenue 3a1ay mo reme




"DneKTpruuecKoe COPOTUBIICHHE.
VY nenbHOE conpoTuBiieHUE"

62

Permenne 3agau o reme "3aKkoH
OmMma"

63

HOCJ’IGI[OB&TCJ'ILHOC H 1apaJlyICIIbHOC
COCANHCHU ITPOBOAHUKOB

64

JlaGopaTtopnas pabota "I[IpoBepka
IIpaBUJIa CIOKEHUS HAIIPSIKECHUN
IIPU MOCIIEI0BATEILHOM
COCJIMHEHUH JABYX PE€3UCTOPORB"

65

Pemenne 3amau no reme
"TlocnenoBaTeabHOE U
napajuieIbHOe COSTUHEHUS
MPOBOJHUKOB"

66

JlabopaTtopHas pabota "I[IpoBepka
mpaBujia JJjis1 CUJIbI TOKaA IIpU
napajuieIbHOM COCTMHEHUT
pe3ucropon”

67

Pewienue 3ana4 Ha IpUMEHEHNE
3akoHa OMa AJ1s pa3IuyHOro
COEJIMHEHUS IPOBOJIHUKOB

68

O/1C n BHyTpEHHEE CONPOTUBIICHHE
WCTOYHHKA TOKa. 3akoH Oma a1g
IOJIHOU LieHU

69

Pemenwne 3agau o teme "3J1C,
BHYTPEHHEE COMPOTHBIICHUE
WCTOYHHMKA TOKa. 3akoH OMa s
MOJIHOM menu"




70

JlaGopaTtopHnast pabota
"Onpenenenne I/1C 1 BHYTPEHHETO
COINPOTHUBJICHUS] UCTOYHUKA TOKa"

71

[IpaBuna Kupxroda

72

JlaGopaTtopHnas pabora "IIpoBepka
npasun Kupxroda"

73

VYpoxk-uccnenosanne "N3yuenue
BOJIBT-aMIIEPHBIX XapaKTEPUCTHK
HEJIMHEWHEBIX 2JIEMEHTOB"

74

Pabora snexTpuyeckoro Toka.
MOIIHOCTD 3JIEKTPUYECKOTO TOKA

75

JlaGopaTopHnas pabota
"OnpezneneHue paboThl U
MOIIIHOCTH JIEKTPUYECKOro ToKa"

76

3akoH /[xoyns-JIenna.
[ToTpeOuTenu IeKTPUIECKOTO
Toka. KopoTkoe 3ambikaHue

77

Ypok-konpepenuus "O6bsicHeHnE
Y TIPUHIIATT ISHCTBHSI JOMAITHAX
JJIEKTPOHATrPEBATEIBHBIX
npuoopoB"

78

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE 3aps/Ibl.
3apsKEHHbIE Tela U UX
B3auMoencTBUs. I1ocTOSHHBIN
ANIEKTPUYECKUM TOK"

79

KonTponbhas pabota no teme
"DneKTpruuecKue 3apsbl.




3apsoKeHHBIC Tela U UX
B3auMoencTBUs. I1ocTOSHHBIN
3JIEKTPUYECKUM TOK"

80

ITocTosHHBIE MAarHuTLL. MaroHuTHOE
1oJie 3eMJIM U €r0 3HA4YEHUE I
JKA3HU Ha 3emiie

81

Ypok-uccnenosanue "Mzyuenue
MarHUTHOTO TOJIsI MOCTOSTHHBIX
MarHuTOB NP UX 00BETUHEHUU U
pazaenenuu. Buzyanuzanus nosist
MTOCTOSTHHBIX MarHUTOB"

82

OmneIT OpcTena. MaruuTtHoe 1nose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHoe 1noJje
KaTylmku ¢ TokoM. [Ipumenenue
3JIEKTPOMAarHUTOB B TEXHUKE

84

Cuna Amnepa u onpeneneHue eé
HalpaBJICHUS

85

Pemenue 3anau no teme "Cuna
AMriepa u onpezienieHue eé
HanpasyeHus"

86

ONEeKTPOABUTATENL IIOCTOSIHHOTO
ToKa. Mcronbs3oBanue
AIIEKTPOJIBUTaTEICH B TEXHUIECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE

87

[TpomexyTouHas aTTecTaus
BIIP\ TectupoBanue

88

[IpomesxyTouHas arrectauus




BIIP\ rectupoBanue

89

JlaGopatopHas pabota "M3yueHue
JeMCTBUSL MAarHUTHOTO T10JIS1 Ha
MIPOBOJIHUK C TOKOM"

90

VYpok-koHpepeHuus
"IIpakTHUecKOe NPUMEHEHNE
3JeKTpoaBUrareneit”

91

JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue U U3y4eHUE
paboTHI AJIEKTpoABUTATENS "

92

JlabopaTtopHas padora "H3mepenue
KII/] anextpoaBUraTeabHOU
YCTaHOBKH"

93

Omneitel @apanes. 3akoH
AJIEKTPOMArHUTHOW MHAYKIIHH.
[IpaBuiio Jlenna

94

Ypok-uccienoBaHue
"NccnengoBaHue N3MEeHEHUH
3HAYCHUS ¥ HAIIPABJICHUS
MHAYKIIMOHHOTO TOKa"

95

Penrenue 3amau mo reMe "3akoH
AIEKTPOMArHUTHOW UHIYKITHH.
[IpaBusno Jlenna"

96

Onektporereparop. CriocoObt
MOJTYYCHHUS DIIEKTPOIHEPTUN

97

Ypoxk-koHpepenuus
"DJIeKTPOCTAHIIUU Ha
BO300HOBJIIEMBIX NCTOYHUKA




sHepruu. [IpoOaeMbl SKOJIOTHH.
ToruIMBHEIEC AJIEMEHTHI U
31eKTpomMoouIn"

98

KonTtponsHas padora
"DJIeKTpOMarHuTHHIC SIBJICHUS"

99

PaGora ¢ Tekcramu o teme
"TerioBble ABIeHUA"

100

PabGoTa ¢ TexcTaMu Mo TeEME
"DneKTpuuecKue 3apsbl.
3apsoKeHHBIC Tena | UX
B3auMoacHcTBre"

101

Pabota c Tekctamu 1o Teme
"IToCTOSIHHBIN NEKTPUYECKUN TOK"

102

Pabora ¢ Tekcramu 1o TemMe
"Mar"auTHbIE IBJICHUA U
AJIIEKTPOMArHUTHAS UHTYKIIHS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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IMPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

8 KUIACC

Kox
MpoBepPsieMOro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011er0 00pa3oBaHus

HCIIOJBb30BaTh MMOHATHA

1.2

pas3iiniuaTth ABJICHHA 110 OIMMCAHHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘ICCKOG SIBJICHHUC

1.3

pacro3HaBaTh ~ NPOSIBIIEHHE  W3YyYEHHBIX  (HU3MUECKUX  SBICHUH B
OKpYyXarolleM MHpe, B TOM 4Yuciie (u3nYecKue SBJICHUS B IpUpOJE, NpU
S9TOM TEpeBOAUTH MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIACIATH
CYILIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUBNUECKUX SABICHUIN

1.4

ONUCHIBaTh M3YYEHHBIE CBOWMCTBA TeNl U (PU3NYECKUE SBIICHHS, HUCTOIB3YS
du3nYecKkue  BETUYHMHBI, TP  ONHUCAHWHM  TPABWIBHO  TPAKTOBATh
(GU3UYECKUN CMBICT HCIOIB3YEMbIX BETUYHH, OOO3HAUYCHHUS] W €IUHUIIBI
bu3nyecKux BEIMYMH, HAXOOUTh (HOPMYJbI, CBSA3BIBAIONINE JAHHYIO
busznyecKyr0 BENWYMHY C JAPYTMMU BEJIMYUHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEHN (PU3NIECKIX BETMUUH

1.5

XapaKkTepU30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS W TIPOLECCHI,
WCTIONIB3ySl  M3yYCHHBIE 3aKOHBI, TP OTOM JaBaTh CIIOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMaTHUYECKOE BhIpaXKeHHE

1.6

OOBSICHATh (PU3MUECKUE MPOIECCHl W CBOMCTBAa TEN, B TOM 4YHCIE U B
KOHTEKCTE CHTyallull IPAKTUKO-OPUEHTHPOBAHHOI'O XApPAKTEpa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BbsICHEHUE U3 | — 2 JOrn4ecKux
11aroB ¢ moMombio 1 — 2 H3yueHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
(U3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3aaud B 2 — 3 JEWCTBHS, HUCIOJIb3YS 3aKOHBI M
(GbopMyIIbI, CBS3BIBAIOIINE (PU3NYCCKUEC BEIUYHMHBI: Ha OCHOBE aHajM3a
YCIIOBHS 3aJa4d 3alKChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK
JaHHBIX JJIs peleHus 3aJayd, BBIOMpATh 3aKOHBI U (OPMYJIBI,
HeoOXoauMble i €€ pelIeHHs, NPOBOAUTh pPACYEThl U CpaBHUBATH
MOJTy4YeHHOE 3HaueHue (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacno3HaBaThb HpPOOJEMBbl, KOTOPbIE MOXHO pEHIMTh MpPUd OMOIIU
(Gu3NYECKUX METOJOB, HCIOJIb3YysS ONMCAHHE MWCCIEA0BaHUS, BBIIEIATh
IIPOBEPSIEMOE  IPEAINOJIOKEHHE, OLEHMBAaTh IPABWIBHOCTh  MOPSAIKA
IIPOBE/ICHUS UCCIIEIOBAHHUS, 1€1aTh BBIBOIbI




1.9

MIPOBOJIUTH OMBITHI TTO HAOIIOICHUIO (PU3UYECKUX SIBJICHUHN WIH (PU3HUECKUX
CBOICTB Ten: (pOpMyIMpOBaTH MpPOBEPSEMBbIE MPEANONIOKEHHS, COOMpaTh
YCTaHOBKY M3 MPENIOKEHHOTO 00O0pYJ0BaHMs, OMHCHIBATH XOJ OIbITa U
(dbopMyIUpOBaTh BHIBOJIBI

1.10

BBITIOJIHATD MMPAMBIC U3MCPCHUSA C MCIIOJIb30BAHUCM aHAJIOTOBBIX HpI/I60p0B
U JaTYUKOB (1)I/ISI/I'~I€CKI/IX BCJIMYHH, CpaBHUBATL PE3YJILTAThI H3MCp€HI/II>’I C
y4ETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH

NPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BEIMYHUHBI OT
JpPYyroi ¢  UCHOJIB30BAaHUEM  IPSIMBIX  W3MEPEHHH:  IIJJAaHUPOBATh
UCCJIEIOBaHNE, COOMpaTh YCTAHOBKY U BBINOJHATH H3MEPEHMs, CIeays
NpEeUIOKEHHOMY  IUIaHy,  (UKCHPOBATh  pe3yJbTaThl  MOJIYYEHHOU
3aBUCUMOCTH B BHJI€ TaOJIUI] U rpa)MKoB, JeIaTh BBIBOBI 110 PE3yJIbTaTaM
WCCIICJOBAHMS

1.12

NPOBOJIUTh KOCBEHHBIE H3MEpEHHs (PU3UYECKUX BEJIMYUH: IJIAHUPOBATh
U3MEpEeHMs,, CcOOMpaTh  AKCIEPUMEHTAJbHYIO  YCTAHOBKY,  CIeays
NPEJI0KEHHON HHCTPYKLMH, U BBIYUCISATH 3HAYEHUE BETUUUHbI

1.13

coOirofaTh mpaBuiia TEXHUKUA 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI  JIEHCTBUS  U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHMCAHUA, UCIONb3Ys 3HAHUS O
CcBOMicTBax  (hM3MUECKUX SBICHMA W  HEoOXoAumble  (U3HUYECKUE
3aKOHOMEPHOCTH

pacno3HaBaTb IPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPUTEIbHBIE
npuOOpbl MO CXeMaM U CXEMaTHYHBIM PHUCYHKaM, COCTaBJISTH CXEMbl
JJEKTPUYECKUX  LIeNe ¢  MOCIEAOBATEeNIbHBIM UM [apajuleIbHbIM
COCIMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE O0O3HAYEHHS DSJIEMEHTOB
ANEKTPUUECKUX LETIEeN

1.16

NPUBOAWTH  TPUMEPHl  (HaxoauTh  MHPOPMAIMIO O  MpUMeEpax)
NPaKTUYECKOTO HCIONb30BaHUsl (U3MYECKHX 3HAHUN B IOBCETHEBHOMN
JKU3HHM JJ1s oOecriedeHusi 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 30POBbsI U COONIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJICHUS B OKPYIKaIOIIEH cpee

OCYUIECTBIIATh TOUCK HH(MOpManuu (U3MUECKOTO COJECpKAaHUS B CETU
WuTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUH U TMYyTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIACIATH UH(OPMAIINIO, KOTOpas SBISETCS
MIPOTUBOPEUUBOM UM MOXKET OBITH HEJOCTOBEPHOI

1.18

UCIIOJIb30BaTh MPHU BBIOJHEHUU Y4YE€OHBIX 33JaHUN Hay4YHO-MOIYJISIPHYIO
JAUTEpATypy (PU3MUECKOro ColepKaHMs, CIPAaBOYHbIE MaTepHallbl, PECYpPChI
cetu HMHrepHer; BiageTh NpuéMamMM  KOHCIIEKTHPOBAHMS — TEKCTA,
npeoOpa3oBaHus MHGOPMAIMK U3 OJTHOW 3HAKOBON CHCTEMBI B IPYTYIO

1.19

cOo31aBaTh COOCTBEHHbBIE ITMCHMEHHBIE U KpaTKUC€ YCTHBIC COO6HI€HI/I$[,
0000mass wHGOPMAIMIO U3 HECKOJBKUX HMCTOYHUKOB (PU3UYECKOTO




COJIepKaHus, B TOM YHCIIe MyOIMYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHON
WM UCCIIE0BATENbCKOM IEATEIbHOCTH, NP 3TOM I'PaMOTHO HCIIOIb30BATh
U3YYCHHBIN TMOHATHIHBIA ammapaT Kypca (HU3UKH, COIMPOBOXKIATH
BBICTYIICHHUE MIPE3CHTALINEN

IpY  BBHIOJIHEHHH YYEOHBIX MPOEKTOB W HCCIENOBAHHN (U3NIECKHX
IIPOLIECCOB paclpeensiTh OO0S3aHHOCTH B TpYNIE B COOTBETCTBUH C
IIOCTABJICHHBIMH 33Ja4aMHM, CJICIUTh 3a BBIIOJIHCHHEM IUIAHA ACUCTBUU U

1.20
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OICHUBATh COOCTBCHHBIM BKJIAJ B
NeSITETIbHOCTD TPYIIIBI, BHICTPAUBATh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI
Kox

IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS

pasaejaa 3JIEMECHTA

TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJEKYJSIPHO-KUHETUYECKOU TEOpUH
6.1 cTpoeHHus BelecTBa. Macca u pasmepbl MousieKyd. ONbIThI,
' MOATBEPKIAIOIINE OCHOBHBIC TIOJIOXKEHUS
MOJICKYJIIPHOKHHETHYECKON TEOPUHU
6. Mopnenu TBEPAOTO, >XUIAKOTO U Ta3000pa3HOTO COCTOSIHHIA
' BemiectBa. Kpucramnmuueckue u amopdHbie Tena
6.3 OOBsicHEeHHE CBOWMCTB Ta3oB, >KHIKOCTEH W TBEPIBIX TN Ha
) OCHOBE MOJIO)KEHHUI MOJIEKYIIPHOKUHETUUECKON TEOPUU
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TennoBoe paciiMpeHne U cxKaTue
6.6 Temmnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIIOBOTO
) JBUYKEHUS YaCTHL]
6.7 BuyTtpennss oueprus. CrnocoObl HM3MEHEHHs] BHYTpPEHHEH
' SHEPTruM: TEIIoNepeaaya U COBEPIIeHNE pabOThI
6.8 Bunel  temionepenauu: — TEIUIONPOBOAHOCTh,  KOHBEKIUS,
U3JIy4eHUe
6.9 KonuuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BELLIECTBA
6.10 TemooOMeH W TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
' Oanmanca
611 [InaBneHne © OTBEpJEBaHWE KPUCTAUIMUYECKUX BEIIECTB.
' VY nenbHas TEIIOTa IUIABJICHUS
6.12 [TapoobpazoBanne u koHjaeHcarusi. Hcmapenwme. Kurmenue.
' VnenpHas TeIIoTa apooOpa3oBaHUsI. 3aBUCHUMOCTH




TEeMITepaTypbl KUTICHHUS OT aTMOC(HEPHOTO JaBICHUS

6.13

Bnaxnoctb BO3yXa

6.14

DOHeprus TOIuMBa. Y IeTbHAas TEII0Ta CrOPaHUs

6.15

[Tpunmuns! paboTsl TemaoBbix asurareneit KIIJ termmoBoro
asurarens. TemuoBple JBUTATENM W 3alUTa OKpYy Karollen
Cpebl

6.16

3aKkoH COXpaHCHUA M MNPCBPAlICHHA OHCPIUHU B TCILIOBBIX
nmpomneccax

6.17

[TpakTiueckue pabOTHI:

#H#HPar###ONBITBI IO OOHAPYXXEHUI0  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MPUTSIKECHHUS.

#i#HtPar####ONbIThl IO BBIPALLMBAHUIO KPUCTAIIJIOB [MOBAPEHHOMN
COJIM WJIM caxapa.

HH#HPar##ONBITEL 110 HAOMIOZCHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, )KMJAKOCTEW U TBEPABIX TEJL.

#iHParfi##Onpenenenye  AaBJIeHUs Bo3AyXxa B OaioHe
HITIPHIIA.

HHH#Par##HONbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD J1aBJIICHUS
BO3/lyXa OT €ro 00bEMa U HAarpeBaHUs WK OXJIaKICHUSI.
H###Par##Ht IpoBepka TMIOTE3bl JIMHEHHON 3aBUCUMOCTH JJIMHBI
CTONOMKAa JKUAKOCTM B TEPMOMETPUYECKOH TpyOKe OT
TEMIIepaTyphbl.

#iParf##Habnonenne n3MeHeHNs BHYTPEHHEW SHEpPruu Tena
B pe3yJIbTaTe TEIJIONEepe ayu U paboThl BHEITHUX CHUIL.
#iParf##llccnenoBanne  sBIEHHUS ~— TEIUIOOOMEHa  TIpH
CMEIIMBAaHUM XOJOJAHON U TOpSYEH BOJIBI.
H#HH#Par##HOnpeneneHue KOJIMYECTBA TEIUIOThI, MOJYYEHHOIO
BOJIOM TpU TEIIOOOMEHe ¢ HarpeTbiM METAUTMUYEeCKUM
UIHHIPOM.

#iHtPar##H#Onpenenenne yaenabHOU TEMJIOEMKOCTH BEUIECTBA.
#i#HParf##lccnenoBanue npouecca UCapeHusl.
#Hi#Parf##OnpeneneHre OTHOCUTEIBHON BIaKHOCTH BO3/yXa.
#H##Par##H#Onpenenenne yaeabHOM TeIIOTH TJIaBICHUS JIbA.

6.18

@usnyeckue ABICHUS B IPUPOJE: IOBEPXHOCTHOE HATSKEHHUE U
KallWJUIApHBIE SIBJIEHUS B NPUPOJE, KPUCTAUIBI B IPUPOJE,
u3nydenue CoiHIa, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3BI;
00pa30BaHUE POCHl, TYMaHa, UHEs, CHETa.

6.19

TexHuueckue YCTpOWCTBA: KaWUIspbl, pUMEPDI
MCIIOJIb30BaHUsl KPUCTAJIOB, KUJKOCTHBIA TEPMOMETP, JaTUYUK
TEMIEPATYpbl,  TEPMOC, CHCTEMa  OTOIUJIEHHS  JOMOB,
TUTPOMETPBI, TICHXPOMETp, TMapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CTOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA




7.1 DnekTpusarus Ten. [[Ba posa dMeKTPUYEeCKUX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX — Ten.  3akoH — Kynona
7.2 (3aBUCHUMOCTb CHJIbl B3aUMOJICUCTBUSL 3apSKEHHBIX TeJI OT
BEJIMYUHBI 3apPsII0B U PACCTOSIHUSI MEXKIY TeJIaMu)
Onektpuyeckoe nosie. Hanmpsk€HHOCTh 3JEKTPUYECKOTO TOJIS.
7.3 [MpuHIMn ~ cynepmo3uUMU  JIEKTPUYECKUX — moyiel  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn JJIEKTPUYECKUX 3aps0B. DJIeMEHTapHBIN
7.4 anexktpuueckud 3apsan. Crpoenue aroma. I[IpoBOgHUKM U
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUUECKOTO0 3apsiaa
76 DNEeKTpUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO
’ TOKa. ICTOUHHKN MOCTOSIHHOTO TOKA
77 JleHicTBHUSI DNEKTPUYECKOTO TOKa (TETUIOBOE, XHUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSIX U Ta3ax
7.8 Onexkrpuueckas nemnb. Cua Toka. JNeKTPUYECKOE HaIIPsHKEHNE
79 ComnpoTuBieHUE MPOBOJHUKA. YJEJIBHOE CONPOTHBICHUE
' BEIIECTBA
7.10 3akon Oma 11 y4acTka 1enu
7.11 [locnenoBarenbHOE M MapajieIbHOE COEAMHEHNE POBOJHUKOB
712 PaGoTa m MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH JKoyis —
' Jlenua
713 DNEKTpUYECKHe LN U MOTPEOUTENN IICKTPUUECKON IHEPTHH
' B ObITy. KOpoTKOE 3amMbIKaHue
714 [locTostHHBIE ~ MarHuTBHL.  B3ammonelcTBHE  NOCTOSHHBIX
' MarHuTOB
715 MarnutHoe nojie. MarHuTHoe 1moJjie 3eMJIM U €ro 3HAaYCHHUE st
’ KU3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHOe 1I0JIe  3JIEKTPUYECKOIO  TOKa.
' [IpuMeHeHue 371eKTPOMarHuToOB B TEXHUKE
[elicTBue MarHuTHOTO TMOJs Ha MPOBOAHUK C TOKOM.
717 DneKkTpoABUraTellb  MOCTOSIHHOrO  TOKa.  Vcmonb3oBaHue
' ANEKTPOJIBUraTeleii B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCcIopTe
718 OnbiTel Papajned. SIBleHHE HIEKTPOMArHUTHOM WHIYKIIHH.
' [Mpasuio Jlenma
Onektporereparop. CrnocoObl MOMYyYEeHHs] IIEKTPUUECKOM
7.19 SHEPrUH. DJICKTPOCTAHIIMH HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUH
790 [TpakTudeckue pabOTHI:

OnbITHl IO HAOIIOACHUIO DIEKTPU3ALUHU Tel UHAYKUUEH U Tpu




CONPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJEKTPUUYECKOTO OIS HA TPOBOIHUKHU
U JUDJIEKTPUKHU.

COopka u mpoBepka paboThI EKTPUUECKOMN [IEMU TOCTOSTHHOTO
TOKa.

W3mepeHue U peryJIupoBaHHUEe CUIIbI TOKA.

W3mepeHnue u peryinpoBaHue HaIPSHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIbl TOKa, HAYIIETO 4Yepes
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOpa W HANpsSIKEHUS Ha
pe3ucTope.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH 3JIEKTPUYECKOTO
CONPOTUBIIEHUS MPOBOAHMKA OT €ro JUIMHBI, IUIOLIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

[IpoBepka npaBuia CJIOKEHUS HaIpsKEHUN npu
[I0CJIEZI0BATEIbHOM COEIUHEHUM ABYX pe3ucTopoB. [IpoBepka
opaBwia JUisi CWJIbl TOKAa IpPU MNapajuIeIbHOM COEIUHEHHUH
pesuctopoB. Omnpenenenue padbOThl DIEKTPUUECKOTO TOKa,
uayumero  yepes  pesuctop.  OmpeneneHue  MOIIHOCTH
ANEKTPUYECKOTO  TOKA,  BBIACISIEMOM  Ha  pPE3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIErOo 4epe3
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIIJ]
HarpeBatens. JccimenoBaHMe MAarHUTHOIO — B3aWMOJAEHUCTBHUSA
MOCTOSIHHBIX ~ MAarHutoB. M3yueHue  MarHUTHOro  MOJs
MOCTOSIHHBIX MAarHuTOB NPU UX OOBEIMHEHHH M Pa3JCIICHUH.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpenky. OmbIThl, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTb CHJIBI
B3aUMOJICVCTBUS KAaTyIIKA C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJ€HUsT TOKa B  Karymke. I3ydeHue nelctBus
MarHuTHOTO I0JIsI Ha MPOBOAHUK ¢ TOKOM. KOoHCTpyHnpoBaHue u
u3zyueHue paboTsl anekrpoasuratens. Msmepenwe KIIJ]
AJIEKTPOJIBUraTENIbHON yCTaHOBKH. OIBITHI 110 MCCIIEA0BAaHUIO
ABJICHUS  JJIEKTPOMAarHUTHOM  MHAYKLUUHU:  HCCIEI0BAaHUE
W3MEHEHUH 3HAaYeHMsI U HAaIIPaBJICHUS UHAYKIIMOHHOTO TOKa

dusznyeckue SBICHUS B MpUpoAC: SJICKTPHUUYCCKHUC SABJICHUA B
aTMocq)epe, QJICKTPUYCCTBO JKUBBLIX OPraHU3MOB, MArHHUTHOC

721 noje 3eMiH, Jpeld MOMocoB, pPOb MAarHUTHOTO MOJS IS
KU3HHU Ha 3eMiie, TIOJISIPHOE CHsIHHE
Texnudyeckne  yCTpOWCTBA:  3JEKTPOCKON,  aMIEPMETD,
BOJBTMETP, PpEOCTaT, CUETYUK ODIICKTPUUECKONW IHEPTHH,
79 3IIEKTPOOCBETUTEIbHBIE npudopBl, HarpeBaTebHbIe
' AIIEKTPOIPUOOPHI (mpumMepsl), NEKTPUUECKUE
peOXPaHUTEH, AIIEKTPOMArHuT, AJIEKTPOABHUTATEh

MMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOTO TOKA




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM pe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHsI OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOTO
o0u1ero odopazoBanust Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKK B HAYYHOW KapTUHE MUpa; cHOPMHPOBAHHOCTH
0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M U TO3HABAEMOCTHU
SABIIGHUW  TPUPOJB, O  POIM  OKCIepuMeHTa B  (Qu3uKe, O
cuctemMooOpasyroiiei ponu (QU3UKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKU W TEXHOJIOTHH, 00 IBOJMIONMU (U3NYECKUX 3HAHHA U WX POJH B
I[EJIOCTHOM €CTEeCTBEHHOHAYYHOW KapTHHE MHpaA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB
OKPYaroIIero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTH

3HaHHUS O BHJIaX MaTepuH (BEUIECTBO W TOJE), O JBMKCHHH KaK criocobe
CYILLIECTBOBaHMUsI MaTepuu, 00 aTOMHO-MOJEKYJSIPHOW TEOpUHU CTPOEHUs
BELIeCTBa, O (DPU3MUECKON CYIIHOCTH SIBJIEHUN NPUPOJbI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMATrHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyaTh SBJICHUS
[0 ONHMCAHMIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOe (PU3MYECKOoe SIBJICHHE; YMEHUE DPACIO3HABATh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B OKpPY)KaIOLIEM MHUpE,
BBIJIENISAS UX CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenne ocHOBaMHM TOHSTHUHHOTO ammapara ¥ CHMBOJWYECKOTO SI3bIKA
Gu3MKM ¥ UCHONB30BaHME WX JJI pelIeHHs Y4YeOHBIX 3aJay; yMEHHE
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U IPOIECCHI,
UCTIONB3YS (yHIaMEHTAIbHBIE H SMITUPHUUECKHUE 3aKOHBI

YMeHne OIHCHIBaTh HU3YYCHHBIC CBOMCTBA TEII H (bl/ISI/I‘IGCKI/Ie SABJICHUS,
HCIIOJIb3YyA (i)I/ISI/I‘IeCKI/Ie BCJIIMYHHBI

Bnanenue ocHOBaMU METOAOB HAYyYHOT'O MO3HAHUS C YYETOM COOJIOACHUS
MpaBHII OE30MACHOTO TPyIa: HAOMOIeHUEe PU3NICCKUX SBIICHUH:

YMEHHE CaMOCTOSTCIILHO COOMpPATh DKCIEPUMEHTAIBHYIO YCTAaHOBKY U3
JTAHHOTO Ha0opa 00OpyAOBaHUS 10 WHCTPYKIIMHU, OMUCHIBATH XOJI OMBITA U
3aIMChIBAThH €r0 PE3yJIbTaThl, HOPMYITHPOBATH BHIBOJIBL;

NPOBEJCHUE TPSAMBIX W KOCBEHHBIX H3MEPEHHH (U3UYECKUX BEIUYMH:
yMEHHE  IUITAHUPOBaThb  HW3MEPEHUSA,  CAMOCTOSTEIbHO  cOOHMparth
OKCIICPUMCHTAIIBHYI0 YCTAaHOBKY I10 HHCTPYKIIMH, BBIYMCIATH 3HAYCHUE
BEJIMYUHBl U AHAJIU3UPOBATH IOJYYECHHBIEC PE3YJIbTAThI C YYETOM 3aJaHHOU
MIOTPELIHOCTH Pe3yJIbTaTOB U3MEPEHUN;

IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIBHBIX I/ICCJ'IGIIOBaHI/If/'I;
CaMOCTOSITEJIbHO COOMPATh SKCIEPUMEHTAIBHYIO0 YCTaHOBKY M HPOBOJUTH
HCCIICOJOBAHUEC IO HMHCTPYKIOHHU, MNPEACTABIIATH IMOJYUYCHHBIC 3aBUCUMOCTHU




¢usznyeckux BEJIWYMH B BuAe Tabnui U rpaduKoB, YUYUTHIBATh
HOIPEIIHOCTH, JI€1aTh BBIBO/BI 110 pE3yJIbTaTaM MCCIEeI0BAHUS

[ToHnmaHue XapakTEpHBIX CBOWUCTB (PU3MYECKUX MOAeNel (MaTepualibHas
TOYKa, a0COIIOTHO TBEPAOE TENO, MOJEIU CTPOCHUS ra3oB, JKUAKOCTEH U
TBEPABIX TeJ, IJIAHETapHas MOJENb aTOMa, HYKJIOHHAs MOJElb aTOMHOIO
A7Ipa) U YMEHUE IPUMEHATh UX JUIsl 00bSICHEHUS (PU3HUECKUX MPOIIECCOB

YMenue o0bACHATh GU3NYECKUE MPOIIECCHl U CBOWCTBA TEM, B TOM YHCIE U
B KOHTEKCTE CHUTyallMid MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa, B
JaCTHOCTH, BBISABJIISITH IMPUIUHHO-CIICACTBCHHBIC CBA3U u CTPOUTH
OOBSICHEHHE C OMOpPOM Ha HM3YYCHHBIC CBOWCTBA (DM3MUCCKHUX SIBICHHU,
(du3HYeCcKre 3aKOHBI, 3AKOHOMEPHOCTH M MOJICTTH

YMenue pemats pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCTIONB3YS
3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3NUECKUE BEIMYMHBI, B YACTHOCTH,
3alUCBHIBaTh KPaTKOE YCJIOBHUE 3a7auM, BBISBISATH HEJOCTAIONINE JIAHHBIE,
BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIMMBbIE ISl €€ PpeIIeHuUs,
WCIIOJIB30BaTh CIPABOYHBIC JTaHHBIC, MPOBOJUTH PACUETHl U OICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUeHUs (DU3HUECKON BEIMYMHBI; YMEHUE
OTpeeNiATh Pa3MEpPHOCTh (U3MYECKON BEIMYUHBI, MOJYYEHHON mpu
peIlIeHnH 3a7a9u

YMeHHe xapakTepu30BaTh MPUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcJie OBITOBBIX NPUOOPOB, M TPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
IPOILIECCOB M0 UX ONMCAHUIO, MCIIOJIb3Ys 3HAHUSA O CBOWCTBAX (PM3NYECKUX
SBJICHUH U HEOOXOaUMbIe (prU3NUECKUE 3aKOHOMEPHOCTH

10

YMeHue Hucnonb3oBaTh 3HaAHUS O (PU3NYECKUX SBJICHUSAX B IOBCEAHEBHOMU
JKU3HU A oOecriedyeHus O€30MacHOCTH IMpHU OOpalieHHMH € OBITOBBIMU
npuOopaMyd M TEXHMYECKHMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0pPOBbS U
COOJIIOJICHHsSI HOPM HKOJIOTUYECKOTO0 MOBEICHHsSI B OKpYXarolled cpele;
NOHUMaHHE HEOOXOAMMOCTH TNPUMEHEHUS JOCTHXKEHUH (GU3UKH U
TEXHOJIOTUH I palliOHAIBHOTO MPUPOIOTOIb30BAHUS

11

OnelT  moucka, MpeoOpa3oBaHUs W NOPEACTaBICHUS  UHGOpMaLUU
buznyeckoro - coaepKaHWs € MCIOJNb30BaHMEM  MH(GOPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHM; YyMEHHE OLIEHUBaThb JOCTOBEPHOCTh
HNOJY4YeHHOM MHQoOpManmuy Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJIHUTEIBHBIX MCTOYHHMKOB; YMEHHE HCIOJIb30BaTh IIPU BBINOJIHEHNUN
yu4eOHbIX 3aJaHMi  HAyYHO-TIOMYJISIPHYIO JIUTepaTypy (huU3H4ecKoro
COJIepKaHus, CIIPaBOYHbIE MaTepHalIbl, pecypchbl ceTu VIHTepHeT; BiIajeHne
0a30BbIMH HaBBIKAMH TNpeoOpa3zoBaHus WH(GOpPMAIMKA W3 OJHON 3HAKOBOM
CHUCTEMBI B JpyIyl0; YMEHHE CO37aBaTb COOCTBEHHBIC IHCHMEHHBIC U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKUX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

K IIpoBepsiemMblii 31eMeHT cOepP:KAHUSA
on

1 MEXAHMUYECKHUE ABJIEHUA

11 Mexanunueckoe ABuxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh

JIBIDKCHUS

PaBHOMepHOe W HepaBHOMepHOe mBrkeHHe. Cpenssisi ckopocts. Dopmyna s
1.2 | BwluMCIEHUs cpenHel ckopocTu: v = S/t

PaBHOMepHOG HpHMOHHHeﬁHOC JBHMIXKXCHUC. 3aBHCHUMOCTh KOOpZUMHATLI TCJIa OT BPECMCHU
B CJIydac paBHOMCPHOI'O HpHMOJ’IHHCﬁHOFO JBHMOKCHUA:

1.3 x(f)=x,+vt

I'padukn 3aBUCMMOCTM OT BpEMEHU JJs MPOEKUUU CKOPOCTH, TPOEKIUU
NepeMENIeHUs, IIyTH, KOOPIUHATHI IIPY PABHOMEPHOM NPSIMOJIMHEHHOM JABUKEHUU

3aBHCHMOCTD KOOpAWHATBl TCJIa OT BPEMCHHU B CJIyda€ PaBHOYCKOPCHHOI'O
HpSIMOJIPIHGfIHOFO JABHXXCHMUA

t2] s

Se(f) =vp, #1+a *

@opMyIbl IS TPOEKIMH MEPEMEIEHUs], MPOCKIIUN CKOPOCTU U MPOEKIUU YCKOPEHUS
IpU PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:

2

LS

14 S.\'(I)ZUOI 'f+ﬂ_‘_'

|

U.\'(?) =Upy T4, 1,

a. (f)=caost,

3 5

B = |
vy, — U =2a.s,

I'paduku 3aBHCHMOCTH OT BPEMEHHU JUISl MPOEKIMH YCKOPEHUS, MPOEKIMH CKOPOCTH,

IIPOCKIUU IIEPEMEIIEHUs], KOOPAUHATBI IIPU PABHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKECHUH

CBobosnnoe mnanenue. Dopmyiibl, ONUCHIBAIOLIME CBOOOAHOE MaJeHHE TeJa IO
BEPTUKAIM (ABWXKCHHME Tella BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIN).
I'paduku 3aBUCUMOCTH OT BpPEMEHHM ISl IPOEKIIUU YCKOPEHUs, TPOCKIIMH CKOPOCTU U
KOOPAMHATHI IPU CBOOOIHOM MAa/IEHNH TeJla IO BEPTUKAIH

1.5

CKOpOCTh PaBHOMEPHOTO JBHKCHUS TEJIa 110 OKpYKHOCTH. HarpaBieHue CKopoCTH.
1.6 | ®opmyna i BBIYHCICHHS CKOPOCTH dYepe3 paauyC OKPYXKHOCTH U IEPUO[
oOpareHus:




iMR
T

L[eHTpOCTpeMI/ITeJ'IBHOG YCKOpCHHUC. HanpaBneHHe HECHTPOCTPEMUTCIIBHOTO YCKOPCHUL.
CDOpMy.TIa AJI1 BBIYUCJIICHUSA YCKOPCHUA:

L=

s,
“R
®opmyiia, CBSI3BIBAIOIAS IEPUOJT U YACTOTY OOpAIICHUS:
V.= .
T

17| PTw
1.8 | Cuna — BekTopHas ¢usznyeckas BenuunHa. CI0KeHHE CUT
1.9 | SBnenue unepuuu. [lepsoiii 3akon HeroToHa
Bropoi1 3akoH HeroTona:
1.10| F=m-a
CoHarnpaBIeHHOCTh BEKTOpPa YCKOPEHHUsI Tela U BEKTOpa CUJIbL, ICHCTBYIOIEH Ha TEJI0
Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:
11| Fr=Fis
Tpenue mokos M TpeHHE CKOJIbKeHUs. DopMmyna A BBIYUCIECHUS MOJIYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F.=iv. N
1.12 p =t
Hedopmarnus tena. Yopyrue u Heynpyrue aedopManuu. 3aKoH ynpyroit aepopmanun
(3akoH ['yka):
1.13 F=k-Al
1.14 | Bcemupnoe TaroreHue. 3aKOH BCEMUPHOTO TSATOTCHUS:




My -~
F:G.l—_‘"

R
Cuia TshKecTd. Y CKOpeHHe CBOOOTHOTO TaICHHUS.

®dopmyrta 111 BEIYUCICHHSI CHIIBI TSHDKECTH BOJIM3M MOBepXHOCTH 3emun: F = mg.
JBuwxenue minanet Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecomocTs u

Heperpy3Ku

1.15

Nmmynsc Tena — BekTopHas pu3ndeckas BEIMIMHA.
p=mo

I/IMHy.]'IBC cucteMsl Ten. 3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKoH COXpPaHCHUA NMITYJIbCA JJIs 3aMKHyTOI>JI CUCTEMBI TCII.
DP=m +m, U, =const

PeaxkTuBHOE NBUKEHUE

1.17

Mexanuueckas pa60Ta. (DOpMy.]'Ia JJIA BBIYUCIICHUA paGOTH CHIIBI:

A=Fscosa

Mexanunueckast MOIITHOCTb:

1.18

Kunernueckas u IMOTCHIMAJIbHAA SHCPI'UA. q)OpMy.]'Ia JJIA BBIYUCIICHUA KUHETHYCCKOM
OHCPI'UH:

2
mu
E. = =
Teopema o kuHeTHueckou s3Heprun. Gopmyiia A BBIYUCICHUSA TOTCHIUAIBHON
DHEPIUHU Teja, MOJHATOIO

HaI 3eMIIEN:

1.19

MexaHuyeckas SHEpIrus:
E=E.+E p

3aKOH COXpaHEHMsI MEXaHNYeCKOoU sHeprun. Popmyia Ajs 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPTUU B OTCYTCTBUE CWJI TpEHUS: £ = const.
[TpeBpamnieHre MEXaHMYECKON SHEPTUH ITPU HAJTMYUN CUIIBI TPEHUS.

1.20

[IpocTbie MexaHU3MBI. «3010TOE MPABUIIO» MEXAHUKHU.
Prryar. Moment cuibsl: M - Fl.
VYciioBue paBHOBECHS phluara:




M +M, +..=0
[ToasvxubIM 1 HEMOABKHBIN O0510Ku. KITJ] mpocThix MeXaHN3MOB,

n= Anonesuas
‘4ﬂrpaqenﬂaz

1.21

aBienue TBEpIOTO TENA.
®dopmyna assl BBIYMCICHUS JaBIeHHs TBEPAOTO Tea:
F
P="g:
JlaBnenue raza. ATMocepHOe TaBiIeHUE.
['uapocraTryeckoe AaBleHUEe BHYTPH KUIKOCTH.
®opmyna A BEIYUCICHUS JaBICHUS BHYTPU KHUAKOCTH:

p=pgh+Pm,
1.22 | 3axon Ilackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. @opMyna aJisi onpeeaeHns] BHITATKUBAIOIICH CUIIbI, JEHCTBYIOLICH
Ha TeJO, NOTPYKEHHOE B AKUIKOCTh WM ra3:
1.23 F_-"me. —peV
VYcnoBue miaBanus tena. [lnaBanue cy10B U BO31yXOIUIaBaHUE
Mexanuueckue KoneOaHusi. AMIUIMTYya, TMEpUOa W YacToTa kolebanuii. dopmyrna,
{24 CBSI3BIBAIOIIAS] YACTOTY U MEPUOJ KoieOaHuH:
. . 1
T
125 MaremaTnueckuili ¥ TOPYXKUHHBIM ~ MasTHUKMU. [IpeBpameHue sHeprum Ipu
’ K0JI€0AaTEeIbHOM JIBHYKEHUN
1.26 | 3atyxarouue koneGanus. BeiHyxaeHHbIe konebanus. Pezonanc
Mexannyeckue BosHbI. [IpogonbHbIe U onepevHble BOJIHBI. J{JIMHa BOJHBI U CKOPOCTh
pacnpoCTpaHEHUS BOJIHBI:
1.27 R
128 3ByK. I'poMKOCTh W BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJHBI Ha TpaHULE JIBYX
' cpen. MudpasByk u yibTpasByk
Ipaxmuuyeckue pabomuwi
N3mepenue cpeqHeil MIOTHOCTH BEIIECTBA; ApXUMEIOBOM CUJIBL; )KECTKOCTH MPY>KUHBI,
129 KOd(pUITMEHTA TPEHUS CKOIBKEHUS; paOOThI CHIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEIHEH

CKOpOCTH JBIDKEHHs Opycka IO HAaKJIOHHOHM ITOCKOCTH; YCKOpEHHs Opycka IpH
JIBIDKEHUM 10  HAKJIOHHOW  IUIOCKOCTH; 4YacTOTBl M  Tepuoja  KoJjeOaHWi
MaTeMaTHYECKOTO MAasTHUKA; YaCTOTHI U MEPHO/Ia KoJeOaHUil MPYyKMHHOTO MasTHUKA;




MOMEHTAa CHJIBI, IEUCTBYIOIIETO HA phIUar; pabOThl CHJIBI YNPYTOCTH TPH MOABEME
rpy3a ¢ MOMOIIIBIO HETIOJBMYKHOTO OJIOKA; paOOThI CHUJIBI YIIPYTOCTH MPH MOABEME TPy3a
C IMMOMOIILIO ITOJBHIKHOI'O OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOI CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tena
U OT INIOTHOCTH JXKMAKOCTH; HE3aBHUCHUMOCTH BBITAIKMBAIOIICH CHUJIBI OT MAacChl Teja;
CUJIbl TPEHUSI CKOJIbKEHHUS OT CUJIbl HOPMAJIBHOTO JABJICHUS U OT poja MOBEPXHOCTH;
CWJIBl YNPYrOCTH, BO3HUKAIONICH B MPYKUHE, OT CTENEHW Aedopmamnuu Mpy>KUHBI,
YCKOpeHHsl OpycKa OT yrila HaKJIOHA HAMpaBIISIONICH; repuoaa (4acToThl) KojieOaHuM
HUTSHOTO MasTHUKA OT JUIMHBI HUTH, TIEPUOJa KOJICOAHUI NPYKUHHOTO MAasTHUKA OT
Macchbl Tpy3a W KECTKOCTU TIPYKHUHBI; HCCIEAOBAaHUE HE3aBUCUMOCTH TIEpHOJA
KOJIeOaHWIl HUTSHOTO MasTHHKA OT Macchl rpy3a. IIpoBepka yciaoBHUSI paBHOBECHS
pbIyara

Qusuueckue A61eHUs 6 npupooe. NPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOU U HEKUBOU MPUPOJIE, ACHUCTBUE CUJIbI TPEHUS B IIPUPOJE U TEXHUKE, IPUIIUBBI U
OTJINBBI, JBWKEHHE IUTaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX

1.30 OpPraHU3MOB, pblUaru B TeJle YeJIOBEKa, BIUSHUE aTMOC(HEPHOro JaBJICHUS HA >KUBOU
OpraHu3M, IUIaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSCEHUE,
CEHCMHMYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CHAJOMETDP, HNaTYUKH IIOJIOKEHUS, PACCTOSIHUSA H
YCKOPEHUS, JMHAMOMETD, IMOAIINITHUKHY, PAKETHI, PblYar, OJBHKHBIM W HETIOABHKHBIN

1.31 | 0On0KHM, HaKJIOHHAs IUIOCKOCTh, IPOCTbIE MEXaHU3MBbI B OBITY, COOOLIAIONIUECS COCYIbI,
YCTPONCTBO BOJOIIPOBOJIA, TMAPABIMUECKUH IIpecc, MaHOMETp, 6apoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOJIb30BAaHUE YIIbTPA3BYKa B ObITY M TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOECHMS BELIECTBA.

2.1 Mogenu  TBEPHOro, SKUAKOTO M ra3o00pa3HOrO  COCTOSHHUM  BeIIecTBa.
Kpucrammmueckue n amopgHbie Tena

2 JIBmkenne dactul BemecTBa. CBs3b CKOPOCTH JIBMIKEHHUS YacTHI] C TEMIEPATypOM.

' BpoyHoBckoe nBuxenue, tudpdysus

2.3 | CmauuBaHHE U KaNUJUISIPHBIE SBJICHUS

2.4 | TennoBoe paclIMpEHUE U CKATUE

2.5 TernnmoBoe paBHOBECHE

6 Buytpennsist sneprusi. Pabota u Temonepeadya Kak crnocoObl H3MEHEHUs BHYTpEHHEH

' SHEPrUu

2.7 | Bwugpl TemIOnepesadn: TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYCHUE
Harpesanue u oxnaxzaenue ten. KonuuecTBo TemnoTel. Y AeIbHAsA TEINIOEMKOCTD:

28 O=cm(t,—t,)
3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX MpOIleccax. Y paBHEHUE TEIJIOBOrO OaslaHca:

| Q+0+..=0

2.10 | HUcnapenue u xoHaeHcanus. MI3MeHeHNe BHYTpPEHHENH YHEPIHU B MPOLIECCE UCTIAPEHUS




U KoHJeHcanuu. Kunenne sxunkoctu. Y aenpHas TerioTa napooopasoanusi: L = O/m

2.11 | BnaxHocTh BO31yXa
[InaBnenue u kpucraumzanus. V3MeHeHHe BHYTpEeHHEH 3HEpruM NMpH IUIABJICHUH U
KpHUCTaUTN3aMH. Y IebHas TEeNJI0Ta MJIaBJICHUs:
2.12 19,
s
m
’ 13 BHyTpeHHssa sHeprus cropaHus TOIUIMBA. Y AelIbHAsl TEIUIOTa CrOPAHUs TOIUIMBA: g =
' O/m
2.14 | Tlpunuuns! padots! TemnoBbix aurateneil. KIT/I reroBoro asuraresns
Ilpakxmuueckue pabomwl
W3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJUYECTBA
TEIUIOTHI, TOJIyY€HHOTO BOJON KOMHATHOW TeMmmepaTypbl (UKCUPOBAHHON Macchl, B
5 15| XOTOPYIO OmMymleH HarpeThli LWIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOIO HAarpeThiM
' LWIMHIPOM, T0CJ€ OMYCKaHMs €ro B BOJYy KOMHATHOM TeMIEpaTypbl; OTHOCUTEIbHOM
BJIQXKHOCTH BO3/yXa; YAEJIbHOM TEMIoThl TU1aBieHus ibja. McenenoBanue n3mMeHeHus
TEMIepaTypbl BOAbI MPHU Pa3IUYHBIX YCIOBMSX; SBJIEHHS TEIUIOOOMEHa IIpH
CMEIMBaHUU XOJIOJHOM U ropsiuei BOJIbl; Mpoliecca UCIIapeHus
Duzuueckue a61eHUsl 8 npupode. TOBEPXHOCTHOE HATSDKEHNE U KaWJUISIPHBIE SBJICHUS
2.16 | B mpupone, Kpucramibl B mnpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHHE pOChl, TyMaHa, WHesl, CHeTa
Texnuueckue ycmpoticmeéa: KalWUIAPbl, NPUMEPbl HUCIOJIb30BAaHUS KPHUCTAIUIOB,
2.17 | KUAKOCTHBII TEPMOMETp, AATYMK TEMIEPATYPHI, TEPMOC, CUCTEMA OTOIICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBast TypOMHA, IBUraTeb BHYyTPEHHETO CrOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Dmnekrpuzauus Ten. J{Ba BUAa AIEKTPUUECKUX 3apsAI0B
3.2 | BsaumopuelicTBHE 3apsKEHHBIX Tell. 3akoH KysoHa
3.3 | 3akoH coxpaHEeHUs 3JIEKTPUUECKOro 3apsia
34 Onextpuueckoe  mnone. Hanpsx€HHocTh  anekrpuueckoro  nosd.  [IpuHnun
' CYNEPIIO3UINH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snekTpudeckux  3apsaoB. JleHcTBUE  BIEKTPUYECKOTO  MMOJsA  HA
' aneKTpruecKkue 3apsaabl. [IpOBOAHUKN M JUBIEKTPUKU
[TocTostHHbIN dnekTpuueckuii Tok. JleMcTBus anexTpudeckoro Toka. Cuila ToKa.
3.6 | Hamnpsxenue.
I=q/t,U=A4/4
37 DNEKTPUUECKOE COITPOTUBIIEHHUE. Y ACIBHOE IJIEKTPUUECKOE COIIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma 1 ygacTka anekrpudeckoit nenu: [ = U/R
[locnenoBarenpsHOE COEMHEHNE IPOBOIHUKOB:
3.9

I, =1,; U=U,+U,; R=R +R,




HapaﬂﬂenLHoe COCOIMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUSA:

=T =7 +1::R:%

e

CMelaHHbIE COCAUHCHUS IMTPOBOAHUKOB

3.10 | PabGorta u MomtHOCTH deKTprudeckoro Toka. A = Ult, P = Ul
3akon Jxoyins — Jlenna:
3.11 O-I 2 Rt
312 OnbiT Dpcrena. MarauTHoe 1moje npsiMOro MPOBOJHUKA ¢ TOKOM. JIMHUM MarHuUTHOM
’ WHIYKIHN
3.13 | MarsuTtHoe 110JIe TOCTOSTHHOTO MarunTa. BzanMoaeicTBie MOCTOSHHBIX MArHUTOB
3.14 | JleiicTBuE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM
3.15 | Omnpbitel ®apanes. SBnenue anekrpoMaraiuTHo nHAYKUMK. [IpaBuio Jlenna
Ipakxmuueckue pabomwl
N3mepeHue 371eKTpUYecKoro COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU 3IEKTPUUYECKOTO
TOKa; paObOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIoyYKa), OT HaIpsDKEHUsI Ha KOHIAX MPOBOJHMKA; 3aBUCUMOCTU COMPOTUBJICHHS OT
' JUIMHBl ~ IIPOBOJHMKA, IUIOIIAAM €ro MOMNEepEeYHOro CEYEHHUs U  YJEIbHOTO
CONPOTHUBIICHUS.
[IpoBepka mpaBuia s SJIEKTPUYECKOTO HAIPSKEHUS NPU  IOCIEA0BATEIbHOM
COCIMHEHUM MPOBOAHUKOB; IMpaBUiia JJIg CUJIBI  3JEKTPUYECKOrO0 TOKa MpH
napajuieJIbHOM CO€IMHEHUU TPOBOIHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue sA6NeHus 6 Npupode: OIEKTPUUYECKHUE SBJICHHS B aTtMocdepe,
3.17 | »NEeKTPUYECTBO JKUBBIX OPTraHM3MOB, MArHUTHOE ToJie 3eMiH, Apeiid MOIIOCOB, POJb
MarHUTHOTO MOJIs JUIsl )KU3HU Ha 3emiie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTaT, CUETUHUK
318 JNEKTPUYECKON  SHEPTuu, DIIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeJIbHbBIE
' ANEKTPONpUOOpsl  (MIPUMEPHI), DIIEKTPUUYECKHE MPEAOXPAHUTENH, HIEKTPOMArHuT,
3JIEKTPOJIBUTaTeb MOCTOSHHOTO TOKA, FEHEPATOP MOCTOSIHHOIO TOKa
3.19 | OnexrtpoMarHuTHbIe BOJHBIL. [1Ikana 3neKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas mogenb cBeta. [IpsimonuHeliHOe pacipoCcTpaHEeHUE CBETa
3.21 | 3axon oTpaxeHus cera. [lnockoe 3epkano
3.22 | IlpenomiieHne cBeTa. 3aKOH MPEIOMIIEHHS CBETA
3.23 | Jlucnepcus cBeta
394 JInnza. Xox myueit B uH3e. POKYCHOE paccTOssHUE JIMH3bL. OnTHYECKas cuja JIMH3bL:
' D=1/F
3.25 | TI'ma3 kak onTuveckas cucreMa. ONTHYecKue mpruoOOophl
396 Ilpakxmuueckue pabomwl

HH#Par###113MepeHne ONTHIEeCKOM CHUIIBI COOMpAroIIeH JINH3bI, (POKYCHOTO PacCTOSHHS




coOuparomield JuH3bI (110 CBOMCTBY paBEHCTBA Pa3MEpPOB MpeIMeTa U U300paKeHMUs,
KOT'/Ia MMPEMET PACTIONI0KEH B IBOMHOM (DOKycCe), TToKa3aTess MPEJIOMIICHHUS CTEKIIA.
###Par### ccnenoBanne  CBOWMCTBA  HM300pa)KE€HHUs, IIOJIYYEHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI; MU3MEHEHHs (DOKYCHOTO DPACCTOSHHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yIJla MPEJIOMJICHHUS CBETOBOTO Jyya OT yrja MaJeHuss Ha TpaHule
«BO3/yX — CTEKJIO»

Duszuveckue A61eHUS 8 npupode: 3atMeHus CoJlHIA U .HYHI:I, OBETa TCJI, OIITHYCCKHUEC

3.27
sBJICHHS B aTMocdepe (uBeT HeOa, pedpakius, paayra, MUPax)
3.28 | Texnuuecxue ycmpouicmea: 09KH, IEPUCKOII, (hOTOAIapaT, ONTUICCKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1 PagnoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydcHus. Peaknun anbga-u OeTa-pacnaaa
4.2 | Omnsitel Pe3epdopna no paccessauro anbha-vyactuil. [lnanerapnas Mmoaens atoma
4.3 | Cocra aromHoro saapa. M3orormsl
4.4 | lIlepuon momypacmnaaa aTOMHBIX SJIEp
4.5 | SnepHblie peakiuy. 3aKOHBI COXPAaHECHUSI 3aPSA0BOTO M MACCOBOTO YHCET
Qusuueckue s61eHUs 8 NpUpooe: eCTECTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMHUYECKUE
4.6 | 1my4d, paIHOaKTUBHOE M3ITY4YCHHE MPUPOTHBIX MUHEPAJIOB, NEHCTBUE PAMOAKTUBHBIX
W3JIyYEHHU Ha OpTraHU3M YeJI0BEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUAYAIBHBIH JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPpHAd SHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

®dusuka 8§ knacc B.B.benara, H.M. BopoHiioBa (yriyOjeHHbI yPOBEHb YPOBEHB ).
N3narenscTBO « [IpocBemenne»

METOANYECKHUE MATEPUAJIBI 1A YYUTEJA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

OIr'AQY BO “locymapCTBEHHbIN YHUBEPCUTET NpocBeLLeHnsa”
OO0 “CBEEPOBPA3OBAHNME

FAQY BO MIJy

000 “AKnacc”

000 “GK3AMEH-MEOVA”

000 “ACMAPT”

AO “UspaTtenbcTtBO “lNpocBeweHne”
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