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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl, MPEIACTaBICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeit mporpaMMbl BOCTIUTAHUS U
Konnenuuu npenogaBanus yueOHoro npeamera «Ousuka.

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOXEHUW M TpeOOBAaHUM K pe3yjibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrPaMMBI, TPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (enepaibHON paboyeit porpaMMbl BOCIIUTAHUS U
KOHIENIIMHU MPenojaBanus yueoHoro npeamera «Dusuka.

Copnepxanue mporpamMmbl 1Mo (QU3MKE HaAMpaBieHO Ha (HopMupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMI0 H3YUYCHHS
bu3MKU Ha JIEATEILHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpeamera B peanusanuu Tpedoanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yabTaTaM 00yUeHHUs, a TaKKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus.

[Iporpamma no usuke ycTaHaBIMBAET paclpeeneHrne yueOHOro Marepurania
1o rojaM o0ydeHus (1o Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEN0BATEIbHOCTh
U3Y4YEHUsI T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOrO COAEpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCA.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ IEIbI0 OKAa3aHUA METOJUYECKOMN
TIOMOIITY YYUTEIIO B CO3JJaHUU Pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY.

®dusnka SBISAETCS CUCTEMOOOPA3YIONIUM JIJI1 €CTECTBEHHOHAYUHBIX YUEOHBIX
PEeIMETOB, TOCKOJbKY (HU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBIICHUW, W3y4YaeMbIX XUMHUEH, OHOJIOTHEH, acTpOHOMUEW U (PU3UYECKOU
reorpadueii, BHOCUT BKJaJ B E€CTECTBEHHOHAy4YHYI0 KApTHUHY  MHpa,
NpeaocTaBiIsieT HauOoyiee SICHbIe O0Opa3lbl NPUMEHEHHS HAay4HOTO MeEToja
MO3HAHUS, TO €CTh CI1Oc00a MOyYeHHs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
UHTEpeca K HayKe y 00yJarouuxcs.

N3yyenne Qusukum Ha 0a30BOM ypOBHE TMpeEAIoiiaracT OBJIAJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;



HHTCPHPECTUPOBATH JAaHHBIC M HCIIOJIb30BaThb HAYYHBIC 10Ka3aTCIIbLCTBA
AJI1 TIOJTYYCHUA BBIBOJOBY.

Henn wusyueHus ¢GU3MKKM Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
ompesieNieHbl B KOHIEMIMU TpenojaBaHus y4deOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzanusix Poccuiickoit @eaepaiuu, pealu3yrOIUX
OCHOBHBIE 0011100pa30BaTEIbHBIC MPOTPAMMEBI.

Henu nzydenust pu3uku:

NpHOOpETeHHEe HHTEpeca U CTPEeMJICHUS OOYyYaromuxcsi K HayqIHOMY
U3YUCHHUIO TPHUPOABI, Pa3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPENCTABICHUN O HAYYHOM METOJIC MIO3HAHUS ¥ ()OPMUPOBAHHE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;
¢opMupoBaHne HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3yYCHHS
OCHOB CTPOCHHsI MaTepuu U (HyHIaMEHTaIbHBIX 3aKOHOB (PU3HKHU;
dbopMupoBaHUE TPEACTABICHUH O PO (DU3UKU IJIST Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUil;

pa3BUTHE  TMPEACTABIEHUM O  BO3MOXKHBIX  cdepax  Oyaymiei
npo¢eCCUOHATBLHON ACSITENFHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JaJbHENIIeMy O0yU€HHUIO B ’TOM HalpaBJICHUMU.

JlocTikeHne STUX Ieiell mporpamMMbl Mo (U3UKE Ha yYPOBHE OCHOBHOTO
o01ero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

NpuUOOpeTeHre 3HAHUW O JUCKPETHOM CTPOEHUM  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBJICHUSIX

npuoOpeTeHre YMEHUM OMUCHIBATh U OOBSCHATH (DU3NUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pEIIEHUs MPOCTEHINMX pacyYeTHBIX 3ajJady ¢
UCIIOJIb30BaHUEM duznyecKux MOJIETIEH, TBOPYECKHUX u
NPaKTHKOOPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOII0IaTh TPUPOIHBIE SIBJICHUS U BBITOIHATH OIbITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIBHBIC HCCICNOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPOpManuend (GU3MUECKOr0 COAEpKaAHUS,
BKJIOYasi UH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO cO chepamu MpodheCCUOHATIBHON eI TEIbHOCTH, CBI3aHHBIMU
C (Qu3MKOH, MU COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (PU3UYECKON HAYKH.



OO0miee 4KciIO YacoB, PEKOMEHJOBAaHHBIX M1 M3Y4eHHs (PU3UKUM Ha B 8§
KJ1acce — 68 JacoB (2 Jaca B HEJICITIO).

[Ipennaraemsiii B mporpamMMe no ¢pu3MKe nepevyeHb JadopaTOpHBIX padoT U
OIBITOB SIBJISIETCSI PEKOMEHJIaTENIbHBIM, YUUTENb AENaeT BHIOOP MpH MPOBEICHUU
1a00paTOPHBIX pPabOT W OMBITOB C YYETOM HHIUBUAYaJbHBIX OCOOEHHOCTEH
oOy4Jarommxcsi, CIMCcKa SKCIEPUMEHTAIbHBIX 3aJaHuil, MpeiaraeMblx B pamKax
OCHOBHOT'0 rOCYAapCTBEHHOI'0 3K3aMEHa 110 (PU3UKE.



COILEPKAHUE OBYUEHUA

8 KJIACC

TenjioBble ABJICHUSA.

OCHOBHBIE TIOJOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUM CTPOECHUS BellecTBa. Macca M pasMepbl aTOMOB M
MoJIeKyJ1. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE IOJI0KEHUS MOJIEKYJISIPHOKMHETUYECKOW TEOPHH.

Mopgenu TBEPIOro, KHUIKOTO M Ta3000pa3HOro COCTOSIHMN BemiecTBa. Kpucramimueckue u amopdHble Tena.
OObsicHEHHE CBOMCTB ra3oB, KUAKOCTEH M TBEPIBIX TEJI HA OCHOBE IMOJOKEHUUA MOJIEKYJISPHO-KUHETHUECKOU TEOpHH.
CmaunBaHKe U KallWUISIPHBIE SIBJICHUS. TEmIOBOE paclIMpEHUE U CKATHE.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTbIO TEIUIOBOTO ABM)KEHUS dacTul. BuyTpeHHss sHeprusi. CrocoOsbl
M3MEHEHUs] BHYTPEHHEH >Hepruu: Tervionepenaya M CoBeplieHue padboThl. Bumel Termonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIIMS, U3JTyYECHHUE.

KonudectBo Termnorel. YaenbHass TEIIOEMKOCTh BellecTBa. TeriooOMEH M TEIUIOBOE paBHOBECHE. YpaBHEHHE
TerioBoro Oananca. [lnaBieHwe M OTBepAeBaHHE KPUCTAIUIMUECKHX BELIECTB. YJelbHasg TeIJIOTa IUIABJICHMS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kumnenue. VYaenbHas Temiora mnapooOpa3oBaHusi. 3aBUCHUMOCTD
TEeMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTO AaBICHUS.

BnaxnocTs BO31yXA.

OHeprus TOIIMBA. Y JelIbHAs TEIUIOTa CTOPAHMSL.

[Ipunuuner pabotsl TernoBbix aABurateneid KIIJ TemnmoBoro pnBuratens. TemnoBele JBUraTtend W 3alllura
OKPY’KAIOIIEH CPEBI.

3aKOH COXpPaHEHHMsI U IIPEBPALLCHUS YHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

1. HaGmrogeHue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBICHUI CMauyMBaHUS U KaWJUISIPHBIX SBJICHHM.



Habmronenne TemioBoro pacmmpeHus Tel.
M3MeHeHne naBiaeHUs raza Mpu M3MEHEHUH 00bEMa U HAarPEBAaHUU W OXJIAXKICHHH.
[IpaBwiia u3amMepeHus TemrnepaTypsbl.
Bunbl Teruionepenayn.
OxnaxxeHue Ipyu COBEPIICHUU PabOTHI.
HarpeBanwne npu coBepiieHur paboThl BHSITHUMH CHIIAMHU.
10. CpaBHEHHE TETUIOEMKOCTEN Pa3JINYHBIX BEIIECTB.
11. HaGaronenne kumexus.
12. HabnroneHne mocTosTHCTBA TeMIIepaTyphl IPH TUTABICHHUU.
13. Monenu TEIUI0OBBIX ABUTaTEIEH.
Jlabopamopnuie padbomost u onvimet.
OnbITEI IO OOHAPYKEHUIO EUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIYKESHHUSI.
OnbITHI MO BRIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WIJIU caxapa.
OnbITHI 10 HAOJIOICHUIO TEIIOBOI'O PACIIUPEHUS Ia30B, )KUIKOCTEH U TBEPIBIX TEIL.
OnpeneneHue qaBieHUs BO3/lyXa B OaJUIOHE MINPHUILA.
OnbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIaBJICHHS BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka TUMOTE3bl JTUHEHWHOM 3aBUCHMOCTH JUIMHBI CTOJOMKA KHUIKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIIEPATYPHI.
Habmronenne naMeHenrs BHyTPEHHEN dHEPTrUn Tejla B pe3yJbTaTe TeIIonepeaadyu U paboThl BHEITHUX CHUII.
Hccnenoranue siBeHUS TEIUIOOOMEHA MPY CMEIIMBAHUM XOJIOJTHON U TOPSUYEH BOJIBI.
OmnpeneneHrue KOJMYECTBA TEIUIOTHI, ITOJYYEHHOIO BOJOW IIPH TEIUIOOOMEHE C HarpeThiM METATHYSCKUM
UTUHIPOM.
10. Onpenenenue yelbHON TeIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue npolecca ucnapeHus.
12. OnpeiesieHre OTHOCUTENbHOM BIAKHOCTH BO3/1yXa.
13. OnpeneneHue yielIbHON TEIUIOTHI TIaBJIEHUS JIbJA.
JJleKTprUYecKre U MATHUTHbIE SIBJICHUS.

© 0 N o un ok

A T o

~



Onektpuzauust Ten. J(Ba pola SIeKTpUYECKUX 3apsAnoB. B3anmoneilcTBue 3apsikeHHbIX Ten. 3akoH Kyrnona
(3aBHCUMOCTD CHJIbI B3aMMOJICHCTBHS 3apSyKEHHBIX TEJ OT BEJIMUMHBI 3apsIZIOB U PACCTOSHUS MEXKy TEIaMu).

Dnektpuueckoe mnose. Hanpsx€HHOCTh 3iekTpuueckoro nois. [IpuHuun cyneprno3uuuu 3IeKTPUYEeCcKUX MoJie (Ha
KaueCTBEHHOM YpPOBHE).

Hocurenu snektpuueckux 3apsaoB. DJIEMEHTApHbIM 3nekTpuueckuil 3apsa. Crpoenue aroma. IIpoBonHUKM U
TUAJIEKTPUKU. 3aKOH COXPAHEHHUS IIEKTPUUECKOr0 3apsija.

DIIEKTPUYECKAN TOK. Y CIIOBHUS CYIIECTBOBAHUS JJIEKTPUUECKOrO TOKA. VICTOUHMKHM MOCTOAHHOrO TOKa. JledcTBud
AJIEKTPUYECKOr0 TOKa (TEII0BOE, XUMHUUECKOE, MATHUTHOE). DJIEKTPUUYECKUM TOK B )KUAKOCTAX U ra3ax.

Onektpuueckasd uenb. Cuna Toka. OJJekTpuyeckoe HampspkeHue. ConpoTHBIEHUE NIPOBOJHHMKA. Y IEIbHOE
cOnmpoTHUBJIIEHUE BemllecTBa. 3akoH Owma mis ydactka unenu. IlocnemoBaTenbHOE W HapaliebHOE COEIMHEHUE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3JEKTPUYECKOro ToKa. 3akoH Jxoyns—JleHma. DnekTpudeckue LENU M NOTPEeOUTENH
ANEKTpHUUECKo SHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocTosiHHbIe MarHuThHl. B3auMojelcTBue NOCTOSHHBIX MarHUTOB. MarHutHoe mnosie. MarauuTHoe mnoje 3eMJIu U ero
3HAYEHHUE JJIs1 )KU3HU Ha 3emuie. OnbIT Ipcerena. MarHuTHOE MOJI€ AIEKTPUUYECKOro TOKA. [I[puMeHeHne 3JIeKTpOMarHuToB
B TEXHHMKE. [[eiiCTBHE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJABUrATEIb MOCTOSIHHOrO TOKa. Mcnonb3oBaHue
3JIEKTPOJIBUTATEICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBneHue saekTpoMarHuTHOW HWHAYKIUU. IlpaBuno Jlenma. Onextporeneparop. CnocoOsbl
MOJIYYEHUS DJICKTPUUECKON IHEPTUH. DJIEKTPOCTAHIIUY HAa BO30OHOBISIEMBIX UICTOUHUKAX SHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3aLus Tel.

JIBa pojia 3JIEKTPUUYECKUX 3apsIA0B U B3aUMOJECHUCTBUE 3APSKEHHBIX TEJ.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAs UHAYKIUSI.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOIHUKY U JUBIEKTPUKH.
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8. M CTOYHMKH MOCTOSHHOTO TOKA.

9. JleHcTBUSA 3JIEKTPUUYECKOIO TOKA.

10. DNEKTPUYECKUI TOK B KUJKOCTH.

11. 'a30BBIU pa3psia.

12. I3MepeHne CUIIbl TOKa aMIIEPMETPOM.

13. I3MepeHne 3IeKTPUUECKOT0 HAMPSKEHUS! BOJTBTMETPOM.

14. PeocTat u MarasuH CONPOTHUBIIEHUN.

15. B3anmoieiicTBrE MOCTOSSHHBIX MarHUTOB.

16. MonenupoBaHrue HEBO3MOKHOCTH Pa3/I€JICHUs MOJIHOCOB MarHUTa.

17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

18. OmbIT Opcrena.

19. MarHuTHOE Mojie ToKa. DJIEKTPOMATrHUT.

20. JlencTBME MAarHUTHOI'O TIOJISI HA IPOBOJTHUK C TOKOM.

21. DNEKTPOABUTATENb TOCTOSIHHOTO TOKA.

22. ViccnenoBanue SIBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

23. OnbiTel @apajes.

24. 3aBUCUMOCTb HAMPABJICHUS UHAYKIIMIOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHUSI.
25. DIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomoul u onvimol.

OnbITHI 110 HAOTIOICHUIO JEKTPU3ALMH TNl UHAYKIIMEH U MPU COPUKOCHOBEHUH.
UccnenoBanue 1eicTBUS SIEKTPUUECKOTO MO HA TPOBOAHUKH U TUAJICKTPUKHU.
COopka 1 npoBepKa padOoThI JIEKTPUIYECKOM 1[ENU MOCTOSHHOIO TOKA.

N3MmepeHune u peryinpoBaHUe CUIIbI TOKA.

N3Mmepenune u peryampoBaHue HANPSIKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UAYUIET0 YEPE3 PE3UCTOP, OT CONPOTUBIICHUSI PE3UCTOPA U HAIPSKEHUS
Ha PE3NUCTOpE.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JJEKTPUUECKOTO COMNPOTHUBIICHUS NPOBOJHHMKA OT €ro JJIUHBI,
IUIOLIAH TIOIIEPEYHOr0 CEYEHHMS M MaTepHUaa.

[IpoBepka npaBuiia CIOKEHUS HANPSKEHUN TP MTOCIEA0BATEIBHOM COCIMHEHUH ABYX PE3UCTOPOB.

[IpoBepka npasuna AJist CUIIBI TOKA MPU MAPAJUIETIbHOM COEIMHEHNN PE3UCTOPOB.

Omnpenenenre pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIHOCTY 3JIEKTPUYECKOI0 TOKA, BBIAEIIEMON HA PE3UCTOPE.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEW.

Onpenenenue KII/I narpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUSI TIOCTOSIHHBIX MArHUTOB.

N3yueHrie MarHuTHOTO MOJISl TOCTOSTHHBIX MAarHUTOB MPU UX O0BEAUHEHUH U Pa3/CIICHUU.

HccnenoBanne AeHCTBUSA SIIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3AMMOJICUCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CWJIbI TOKA U
HaIlpaBJICHUs TOKA B KATYIIKE.

N3ydeHne 1ercTBUs MArHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOJBUTATEIS.

N3zmepenue KIIJI asekTpoaBUraTeibHONM YCTaHOBKH.

OnbITEl MO HKCCIENOBAHMUIO SIBIICHUS JJIEKTPOMArHUTHOM HWHAYKIWU: HCCIEIOBAHUE W3MEHEHUW 3HA4YE€HUs W
HaIPaBJICHUS] UHIYKIIMOHHOT'O TOKA.

HHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

HSY‘ICHI/IG (1)H31/IKI/I Ha YpPOBHC OCHOBHOI'O 06HICFO 06p330BaHI/I}I HaIIpaBJICHO Ha HOOCTHKCHHC JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX W IIPCAMCTHBIX O6paBOBaT€J'II)HI>IX PE3YyIILTATOB.

B

pe3yapTare u3zydeHuss (U3UKK Ha YPOBHE OCHOBHOTO o0O0mIero oOpa3oBaHus Yy oOywaromierocss OyayT

c(hopMUPOBaHBI CIEAYIONINE JUYHOCTHBIC PE3YyIbTAThl B YACTH:

e 1) MaTpHMOTHYECKOr0 BOCIIMTAHUSA:
e - MPOSIBIICHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHICKON (hU3MUECKON HAYKH;



- LIEHHOCTHOE OTHOLIEHUE K TIOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpamIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAUYMMBIX M ATHUYECKHUX MPOOJIEM, CBA3AHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTHKEHUN (DU3UKH;

- OCO3HAHNE BAKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCHPHUATHE 3CTETHYECKUX KAYECTB (PU3NYECKOM HAyKHU: €€ TapMOHUYHOIO MOCTPOEHMS, CTPOrOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 IO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3UYECKOW HAyKH KaK MOIIHOI'O MHCTPYMEHTa NO3HAHMUS MHpA, OCHOBBI Pa3BUTHSA
TEXHOJIOTUH, BAXKHEUIIIEN COCTABISAIOIIEN KYIbTYPBHIL;

- pa3BUTHE HAYYHOH JIFOOO3HATENBHOCTH, MHTEPECA K UCCIIEN0BATEIBCKON AESITENBHOCTH;

5) popMupoBaHus KyJbTYPHI 310POBbS U IMOLMOHAJIBLHOI0 0J1ar0MOJIYYHs:

- OCO3HAHME IEHHOCTH O€30MacHOr0 00pa3a >KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, BAXKHOCTH MPABUI
0€30MacHOro0 MOBEACHUS Ha TPAHCIOPTE, HA JIOPOrax, C ANEKTPUUECKUM U TEIIOBBIM OOOpPYIOBAHMEM B JOMAIHUX
YCIIOBUSIX;

- ¢(OpMHUPOBAHHOCTh HaBbIKAa pedIieKCHM, NPU3HAHHME CBOETO IpaBa Ha OIMIMOKY M TaKOro XK€ IpaBa y JIpYyroro
YEJ0BEKa;

6) Tpy10BOI0 BOCIIMTAHMSA:

- aKTMBHOE y4acTHE B PELUICHUM NPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTEIbHON OpraHU3allly, ropoja, Kpas)
TEXHOJIOTMYECKOI U COIMAJIbHOM HalpaBI€HHOCTH, TPEOYIOIIHNX B TOM YHCIE U PU3NUECKUX 3HAHUH;

- UHTEpEC K MPAKTUYECKOMY HU3YUYEHHIO PO(ECCHIA, CBSI3aHHBIX C (DU3UKOM;

7) 3K0JI0OTH4€CKOr0 BOCIIMTAHHUSI:

- OpHMEHTalus Ha MpuUMEHeHHe (U3NYECKUX 3HAHUU JUId pelieHus 3a7ad B o0JacTH OKpY’Karolled Ccpensl,
IJIAHUPOBAHUS MIOCTYIIKOB M OLIEHKHU UX BO3MOXKHBIX IMOCIIEACTBUM IS OKPYXKAOIIEH CPENBL;

- OCO3HAHUE TJI00ATIBHOIO XapaKTepa KOJOTMYECKHUX MPOOJIEM U IMyTEN UX pEelIeHUs;

8) ananTanum K N3MEHSIOUUMCH YCI0BUAM COLUAIBHOM M NPUPOIHON Cpelbl:



- MOTPEOHOCTh BO B3aUMOJICHCTBUU TPH BBHIMOJIHCHUU HWCCICJOBAHWA W TPOEKTOB (U3NYECKOW HAIPABICHHOCTH,

OTKPBITOCTb OIBITY U 3HAHUSIM JIPYTHUX;

e - TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pPe3 MPAKTUIECKYIO JICSTEIBHOCTS;

e - TOTPEOHOCTh B (POPMUPOBAHWHM HOBBIX 3HAHWH, B TOM dYHcCIe (DOpPMyIUpOBaTh HACH, TOHATHS, THIIOTE3BI O
¢u3ndecKkux 00bEKTax U SBICHUSX;

e - OCO3HaHHE Ie(PHUIIMTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

e - IUTAHUPOBAHWE CBOETO PA3BUTHS B IPHUOOPETCHUH HOBBIX (PM3NUECKUX 3HAHUIA,

e - CTPEMJICHHE aHAJIM3UPOBATh W BBISABJIATH B3aWUMOCBS3M IPHUPOJILI, OOIIECTBA W DKOHOMHKH, B TOM YHCIE C

UCTIOJIb30BaHUEM (PU3NISCKUX 3HAHMIA,

- OIIEHKA CBOUX JICUCTBUI C YU4ETOM BIHMSHUS Ha OKPYKAIOITYIO CPEY, BO3MOXKHBIX TJIOOATBHBIX IMTOCIEICTBHI.

METAIIPEIJMETHBIE PE3YJIBTATBI

B pe3ynbpTaTe ocBOEHHs MporpamMmsl 1o (pu3uKe Ha YpOBHE OCHOBHOT'O OOIIer0 0Opa3oBaHus y 00ydaromerocs OyayT
chopMUpPOBaHbI MeTamnpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MMO3HABATEIbHBIE YHHBEpPCAIbHBIE yueOHBIE NEHCTBUS,
KOMMYHHUKATHBHBIE YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUSI.

Ilo3naBaTeabHBIE YHUBEPCAJIBbHLIC y‘leﬁﬂble IleﬁCTBHﬂ

ba3oBpble JJornueckue JaeiicTBUA:

e BBISBIISATH M XapaKTEPHU30BATh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB (SIBJICHUI);

e YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMN, OCHOBAHUS JJIT 000OIICHHS M CPABHCHHUSI;

e BBISBIATh 3aKOHOMEPHOCTH M TPOTUBOPEUUs B paccMaTpuBaeMbIX (akTax, JaHHBIX U HAOIIOJCHUSX,
OTHOCSIIHXCS K (PU3NUECKUM SIBJIICHUSIM;

e BBISBJISATH MPUUYMHHO-CIICJICTBEHHBIC CBS3M NPHU M3YYEeHUU (PU3MUECKUX SBJICHUN U MPOIIECCOB, JCNIaTh BHIBOIBI C
WCIIOJIb30BAHUEM JEAYKTUBHBIX M WHAYKTHBHBIX YMO3aKJIIOUECHUM, BBIJBUIATh THUIIOTE3bl O B3aMMOCBS3SX
($bU3UYECKUX BEJIMYLH;



CaMOCTOSITEIILHO BBIOMpATh CHOCcO0 pelieHus yueOHoM (u3ndeckoil 3aaun (CpaBHEHHE HECKOJIbKUX BapUaHTOB
pernieHus1, BELIOOp HanboJiee MOAXOASAIIET0 C Y4ETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKe 1eMCTBUA:

HCII0JIB30BaTh BOIIPOCHI KaK UCCIIEIOBATEIILCKUM HHCTPYMEHT TTO3HAHUS;

MIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIICHHOMY IIJIAHY OMBIT, HECIIOKHBIN (PU3UUECKUH IKCIIEPUMEHT, HEOOIBIIOE
Hccae0BaHue (PU3MUECKOTO SIBICHUS;

OLICHMBAaTh HA MNPUMEHUMOCTh M JOCTOBEPHOCTb HH(POPMAIMIO, MOJYYEHHYIO B XOJE€ HCCJIEAOBAHUS WIH
AKCTIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATh OOOOIIEHUS M BBIBOABI MO pe3yibTaTaM IMPOBEAEHHOI'O HAOJIOICHUS, OIbBITA,
HCCJICIOBAHUS

MPOTHO3UPOBATh BO3MOXKHOE JajbHelliee pa3BuTue (U3UYECKUX TMPOIECCOB, a TaKKe BbIJBUIaTh
MPEANONIOAKEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

PabGora ¢ ungopmanmeii:

MPUMEHSTh PA3JIMYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU TMOUCKE W OTOOpEe MH(OpMAIMK WU JTAHHBIX C
y4ETOM MPETIOKEHHON yueOHOM (hr3nuecKon 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPNPETUPOBATh HWHGOPMAIMIO pa3IWYHBIX BHJIOB W  (Qopm
MPE/ICTaBIICHNUS;

CaMOCTOSITEIILHO BBHIOMPATHh ONTHUMANBHYIO (hopmy mpencraBieHuss WHPOpMAIUK W WLTIOCTPUPOBATH PEIlacMbIe
3aJ1a4u HECIIOKHBIMH CXEMaMH, JUarpaMMaMH, HHOU TpauKoi 1 UX KOMOWHAITUSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJILHLIC y‘lEﬁHLIe I[EﬁCTBPIﬂ:

B X0JI¢ 00CYXKIEeHHsI Y4eOHOTr0o MaTepuraja, pe3ysIbTaToB JIaOOpaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOIPOCHI 110
CYIIECTBY OOCYKIaeMOW TeMbl W BBICKA3bIBAaTh HWJICH, HAICJICHHBIC HA pEIICHWE 3aJa4d W IOAJCpKaHUE
0J1aroKenaTeIbHOCTH OOIEHHS

COTIOCTABJISATh CBOM CYKJICHUS C CYXKJICHHSIMHU JIPYTUX YYACTHUKOB JIHAJIora, 0OHAPYKUBATh Pa3IMune U CXOJICTBO
MMO3HUIINH;

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;



MyOJIMYHO TIPEJCTABIISATh PE3YIbTAThl BBIMIOJIHEHHOTO (PU3UUECKOro oOmbiTa (IKCIEPUMEHTa, HCCISAOBaHUA,
MIPOEKTA);

MOHUMATh W UCIOJ30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUIYAITBHOW paOOTHI MPH PEIICHUH KOHKPETHOM
buznueckoi mpoOIeMsl;

MPUHUMATH I1[€JIM COBMECTHOM JESTEIbHOCTH, OPTraHW30BBIBAThH JACHCTBHS 1O €€ JOCTHXKCHHUIO: PaCHpEIeiiTh
POJIH, 00CYKIaTh MPOIIECCHl U PE3YIbTAaThl COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBITIOJTHATH CBOIO YacTh Pa0OTHI, TOCTUTAs] KAYECTBEHHOTO pe3yibTaTa 10 CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS
CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIaJIa B OOIIUI TMPOAYKT IO KPUTEPUSIM, CAMOCTOSATEIBHO C(HOPMYIHPOBAHHBIM
YY9aCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUSAX, TPEOYIOMUX JJIs1 pelieHus! (PU3nYeCKUX 3HAHUI;
OPUEHTHPOBATHCS B PA3IMUHBIX MOJX0JIaX MPUHATHS pelleHud (MHAUBHUIYaTbHOE, IPUHATHE PEIICHUS B TPYIIIIE,
MIPUHSATHE PEIISHUM TPYIIION ),

CaMOCTOSITETIFHO COCTAaBJISITh QITOPUTM pelieHus (U3MUECKOW 3aJadd WIH IIaHA WCCICIOBAHHUS C y4ETOM
UMEIOIINXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBATH MIPe/jIaraéMble BAPUAHTHI PEIICHUI;
JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMM U IpeaiaraTh IJI1aH €€ U3MEHECHUS;

OOBSICHATH NPUYUHBI JOCTHKEHUS (HEJOCTUKEHHUS) PE3YIbTAaTOB ACSITEIbHOCTH, 1aBATh OLIEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCUTb KOPPEKTUBBI B JIEATENBHOCTh (B TOM 4YHCII€ B XOJ BBIIOJHEHHS (DU3MUECKOrO MCCIEIOBAHUS WIIH
IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHUBLIMXCS CHUTYallMi, YCTAHOBJICHHBIX OIIMOOK, BO3HHKIIUX
TPYAHOCTEH;



OLICHMBAaTh COOTBETCTBHE pE3yNbTaTa LEJIN U YCIOBUSAM,;

CTaBUTh ce€0s1 HA MECTO JPYIrOro 4ejoBeKa B XOJ€ CIopa WM AUCKYCCUU Ha Hay4HYIO TEMY, IOHHUMaTb MOTHUBBI,
HaMEpPEHMs U JIOTUKY JPYyroro;

NPU3HABATh CBOE MPABO HAa OLIMOKY MpHU pelieHuu PU3NYECKHUX 3a7a4 WM B YTBEPXKICHUIX Ha HAy4YHbIE TEMbI U
TaKoe ke MPaBo APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniry o0y4yenusi B 8 kiiacce npemMeTHbIe pe3yybTaThl HA 0a30BOM YpOBHE JOKHBI OTpaXkaTh CHOPMUPOBAHHOCTD

y 00y4alomuXxcsi yMEHHI:

WCIIOJIb30BATh MOHATHS: Macca W pPa3MeEpPbl MOJIEKYJ, TEIUIOBOE [BMKEHHE AaTOMOB M MOJEKYJ, arperaTHbIC
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE M aMOp(HBbIE Teja, HACHIIEHHbIH M HEHACBIIIEHHBIN Tap, BJIAXKHOCTh
BO3/lyXa, TEMIIEPATypa, BHYTPEHHSS DHEPrHs, TEIUIOBOM [BUTaTEllb, JJEMEHTAPHBIA AJIEKTPUYECKUN 3apsf,
AIEKTPUYECKOE MOJIE, MPOBOJAHUKHU U JTUDJICKTPUKH, TIOCTOSHHBIN ANEKTPUUECKUN TOK, MATHUTHOE MOJIE;
paznuuath SIBJICHUA (TEIUIOBOE PACIIMPEHUE M CXaTue, TeIlonepeaaya, TEIJIOBOE PAaBHOBECHE, CMayUMBaHUE,
KalWwUISpHBIC SIBJIICHUS, HCHApeHue, KOHJEHCAlMs, IUIaBJIEHUEe, KpUCTaIu3aius (OTBEp/AeBaHUE), KUIICHHE,
Teruionepeaaya (TEIIONPOBOIHOCTh, KOHBEKIIMS, WU3JIYYEHHUE), IJICKTPHU3alus Tel, B3aUMOJEUCTBHUE 3apsjioB,
JIEUCTBUSI NEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJICMCTBUE MAarHUTOB, JEUCTBUE MAarHUTHOTO IOJIS
Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAs MHIYKI[US) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBIICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3MYECKUX SBICHUM B OKPY’KAIOIIEM MHUpPE, B TOM uucie (puandeckue
ABJICHUSI B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE W KANWJUISIPHBIC SBJICHUSI B MPUPOAEC, KPUCTAIIIBI B IPUPOJE,
u3nydenue CouiHIla, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl, OOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUYECKHUE SIBJICHUS B aTMocdepe, dJIEKTPUYECTBO >KMBBIX OPraHM3MOB, MarHUTHOE Moyie 3eMiH, Apend
MOJIFOCOB, POJIb MArHUTHOTO TOJISL JJIS1 )KU3HU HA 3emile, OJISIPHOE CUSIHHUE, TIPU 3TOM IEPEBOJIUTH MPAKTHUYECKYIO
3a/1auy B y4eOHYIO, BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SBIICHHIA,



OIMCHIBaTh U3yYEHHbIE CBOMCTBA TNl U (PU3NUYECKUE SIBICHUS, UCIOIb3Ys (PU3NUYECKUE BEIMUYUHBI (TEMIEparypa,
BHYTPEHHSsI DHEPIus, KOJIMYECTBO TEIUIOTHI, yAEIbHAs TEIUIOEMKOCTh BEILECTBA, YAEIbHAs TEIUIOTA IJIABJICHMUS,
yleabHas TeIioTa mapooopa3oBaHus, yAelbHas TEIIOTa CrOpaHHs TOIUIMBA, KO3()PHUIIMEHT OJIE3HOro JEeHCTBUS
TEIJIOBOM MAIIWHBI, OTHOCUTENIbHASA BIAXKHOCTh BO3[yXa, AJIEKTPUUYECKUM 3apsi, CHUJa TOKa, BJIEKTPUYECKOE
HalpsKEHUE, CONPOTHUBIIEHWE NPOBOJHUKA, YJEIbHOE COINPOTUBIEHUE BEILIECTBA, pabdoTa U MOIIHOCTb
AIIEKTPUYECKOr'0 TOKa), MPHU OMHCAHUM MPABWIBHO TPAKTOBaTh (U3WYECKUN CMBICI HCIOJIBb3YEMbIX BEIHYUH,
0003HaUeHUsI M E€AMHULBI (PU3MUECKUX BEIUYHMH, HAXOAUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (PHU3UYECKYIO
BEJIUYMHY C APYTUMH BEIMYUHAMU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH;
XapaKkTepu30BaTb CBOWCTBAa Tel, (PU3NYECKUE SBICHHUS M TPOLECCHI, HUCHOIb3Yys OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHM CTPOEHHS BEIIECTBA, NMPHUHIMI CYNEPIO3UIUHU MOJEH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsnaa, 3akoH OMa 1 yyacTka uenu, 3akoH J[xoyns—J/leHua, 3akoH coxpaHEeHHs
SHEPI'UH, IIPU TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €M0 MATEMaTHYECKOE BhIPAXKEHUE;
OOBSCHATh (U3WYECKHME TMPOLEcCChl M CBOMCTBA Tel, B TOM 4YHMCIE€ U B KOHTEKCTE CHUTyalui
NPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUUMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX IIaroB C Omopol Ha 1—2 HM3ydeHHBIX CBOMCTBA (PU3NYECKHUX SIBICHHUM, (PU3MUYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

pemate pacuéTHble 3agaud B 2—3 JEHCTBUs, MCIONB3Yysd 3aKOHBI M (OPMYJbl, CBS3bIBalOIINE (DU3HUECKHE
BEJINYMHBI: HA OCHOBE AHAJIM3a YCJIOBUS 3aa4H 3aIIMChIBATh KPATKOE YCIOBHE, BBIABIATh HEAOCTATOK JAHHBIX IS
pelieHusl 3aJadd, BbIOMpATh 3aKOHBI M (QOpPMYJIbI, HEOOXOAMMBIE JUIsl €€ pEelleHHUs, MPOBOAUTH PACUETHI U
CpaBHHUBATH MTOJyYEHHOE 3HaU€HUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEUIUTh MPU MOMOIIM (PU3HMUECKUX METOOB, HCIOJIb3YS OMHUCAHUE
VCCIICOBAHNsA, BBIACHATH IIPOBEPSAEMOE NPEANOI0KEHUE, OLEHUBATH IPABWIBHOCTh IOPSAKA IPOBEACHHUS
UCCIIEOBAHNUs, 1€]aTh BbIBOJIBI;

IPOBOJIUTD ONBITHI 110 HAOIIOJEHHUIO (PU3NYECKUX SIBICHUN WM PU3NYECKUX CBOMCTB Tell (KallWJUIipHbIE SBJICHUS,
3aBHCHUMOCTb JIaBJICHUS BO3/yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpOIecca OCThIBAHUS U HarpeBaHUs MIPH
U3JIYYEHUH OT LBETA M3JIydarollel (IOrJIoIaromieil) MOBEPXHOCTH, CKOPOCTh UCIAPEHUsI BOJbI OT TEMIIEPATYpPbI
KUIOKOCTH M IUIONIAAM €€ ITOBEPXHOCTH, OJJIEKTPU3AIMS TEl W B3aUMOICHCTBHUE DJIIEKTPUUYECKHX 3apsoB,



B3aMMO/ICMCTBHE MOCTOSIHHBIX MAarHWTOB, BHU3yalM3allisi MarHUTHBIX TOJE€H MOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHuTHOTO IOJIsl Ha POBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATENS TIOCTOSTHHOTO
TOKa): (hOpPMyJIHPOBATh MPOBEPSEMbIE IPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOI0 000py10BaHUs,
OIMCHIBATh X0/l OTIBITa U (DOPMYIHPOBATH BHIBOJIBI;

BBITNOJHSTh MPSMbIE U3MEPEHMS TEMIIEPATYpbl, OTHOCUTEIBHON BIAKHOCTH BO3/1yXa, CHJIbl TOKA, HAMPSKEHUS C
UCIOJIb30BAaHUEM aHAJOTOBBIX MPUOOPOB U JATUUKOB (PU3UYECKUX BEIUYMH, CPABHUBATH PE3YIbTAThl U3MEPEHUIN
C YYETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH;

MPOBONUTH MCCIIEOBAHNUE 3aBUCUMOCTH OJIHOW (DM3MUECKON BENIWYMHBI OT APYTrOM C MCIONB30BAHHEM MPSIMBIX
U3MEpPEeHU (3aBUCHUMOCTbh COINPOTHUBJIEHUSI MPOBOJHHKA OT €ro JJWHBI, IUIOMIAJU IIONEPEYHOIr0 CEUEHUs |
yIE€IBHOTO CONMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CHJIBI TOKA, MIYIIErO Yepe3 MPOBOJIHUK, OT HAMPSHKEHUS Ha
NPOBOJHUKE, HCCIIEJI0BAaHUE IOCIENI0BATEIbHOIO M MapajyIeIbHOTO COEAMHEHUI IMPOBOJHUKOB): IUIAHUPOBAThH
UCCIIE[IOBAHNE, COOMpaTh YCTAaHOBKY M BBINOJHATH U3MEPEHHMs, CIEAysl MPEII0KEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHUAE TaOMUIl W rpauKoB, JelaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHMS;

POBOANTH KOCBEHHBIE M3MEpeHUsl (DU3MUECKUX BeNMYWH (yAelbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHUE
NPOBOJHMKA, paboTa ©  MOIIHOCTh JJIGKTPUYECKOTO TOKAa): IUIAHUPOBATh HW3MEPEHHs, CcOOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYS MPEII0KEHHOW HHCTPYKLIUH, U BBIYUCIIATH 3HAUYEHUE BETMYNHBI;
cO0JII01aTh MIPaBHJIa TEXHUKU O€30MacCHOCTH MPHU padoTe C 1abopaTOpHBIM 000pPYI0BAHUEM;

XapaKTepH30BaTh MPHUHIMIBI JEHCTBUS H3yYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOHCTB C OMOpPOH Ha HX
onucaHus (B TOM 4YHCIIE: CHUCTEMa OTOIUIEHMsI JAOMOB, TMTPOMETp, MapoBas TypOMHa, aMIEpMETp, BOJBTMETP,
CUETUYMK OHJIGKTPUYECKOW SHEPruu, OJJIEKTPOOCBETUTENIbHBIE NPUOOpHI, HarpeBaTeIbHbIE 3JIEKTPONPHOOPHI
(mpuMepBI), STEKTPUIECKUE TPETOXPAHUTEIH, SICKTPOMATrHUT, JIEKTPOIBUTATENb MMOCTOSHHOTO TOKA), HCTIONb3YSI
3HaHUS O CBOMCTBAaX (PU3MUECKUX SIBJICHUM U HEOOXOAUMbIE (PU3HUECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUUECKHE YCTPONCTBA M H3MEpPUTENbHBIE NMPUOOPHI MO CXEMaM M CXEMaTUYHBIM
pUCyHKaM (KMIKOCTHBIH TEpMOMETp, TEPMOC, ICUXPOMETP, TUIPOMETP, JIBUraTellb BHYTPEHHErO CropaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI JJIEKTPHUUYECKHX IENEeH C IMOCIeNOBATEIbHBIM U MapauIelbHBIM
COEIMHEHNEM HJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHHSI SJIEMEHTOB AIEKTPHUECKUX IETeH;



MPUBOJIUTH MPUMEPHI (HAXOAUTHh UH(HOPMAIIMIO O TPUMEPAX) MPAKTUYECKOTO UCTIONB30BAHUS (PU3NUECKUX 3HAHUN
B TIOBCEIHEBHOM JKM3HH JUIsi oOecredeHusi 0€30MacHOCTH Mpu OOpalieHHuH ¢ TpuOoOpaMu U TEXHHUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 3I0POBBS U COOTIOCHUSI HOPM SKOJIOTHIECKOTO TTOBEACHUS B OKPY KAIOIIEH CpEJIe;
OCYIIECTBIIATh MOUCK MHpOpMauK (HU3UIECKOro cojaepxkaHus B VIHTepHeTe, Ha OCHOBE MMEIONTUXCS 3HAHUH U
nyTéM CpaBHEHHUS JOMOJHUTEIbHBIX UCTOYHUKOB BBIACIATH MH(POpPMALMIO, KOTOpas SBISETCS MPOTHUBOPEUYMBOM
WJIH MOXKET OBITh HEIOCTOBEPHOM;

WCIIOJIB30BaTh MPH BBHIOJHCHUH YUCOHBIX 3aJJaHUN HAYYHO-TIOMYJIIPHYIO JINTEPATypy (HU3UIECKOTO COACpKaHNUS,
CIpaBOYHBIC MaTepHaibl, pecypchl cetu HWHTepHeT, BiIaneTh NpHEMAMH KOHCIICKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHus MH(YOpPMAIIUU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIC MUCHMEHHBIC W KPAaTKHE YCTHBIE COOONICHMs, 0000mas nHGOpMAIUI0 U3 HECKOIBKUX
WCTOYHUKOB (PU3MUECKOTO CONEpKaHUs, B TOM YHCIIC MYOJMYHO TPEACTABIATH PE3yIbTaThl MPOSKTHOW WIIU
UCCIIEI0BATEIbCKON JEATEIbHOCTH, MPU 3TOM T'PaMOTHO MCIMOJIb30BaTh U3YUYECHHBINM MOHATUNHBIN anmapar Kypca
(bU3HKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIINCH;

IIPY BBITIOJTHEHUU YYE€OHBIX MPOEKTOB W HCCIEAOBAaHUN (DU3UYECKUX MPOIECCOB PaCHpENemsTh OOs3aHHOCTH B
Tpynne B COOTBETCTBUM C TIOCTABICHHBIMH 3aJladyaMH, CJICIWTh 3a BBIMOJHCHWEM IUTaHA JCUCTBUN U
KOPPEKTHUPOBATh €ro, aJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, TIPOSIBIISASI TOTOBHOCTh pa3pemiarh KOHQIUKTHI.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPorpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
Pa3gen 1. TenjioBbie IBJICHUS
Bbu6moreka [JOK
1.1 CtpoeHue u CBOMCTBA BELIECTBA 7 0 0
™ m https://m.edsoo.ru/7f4181ce




bubmuoreka [JOK

12 Tenoseie nponeccs! 21 > https://m.edsoo.ru/7f4181ce
Hroro o pazgeny 28
Paznen 2. DuekTpryeckue 1 MATHUTHBIE SIBJIEHUS
)1 DneKTpruYeCcKHe 3apsiibl. 3apsyKEHHBIE Tella 7 | bu6mmoreka [JOK
' M UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [IOK
2.2 IT 7 I 2 7
OCTOSIHHBIN AJIEKTPUUECKUHN TOK 0 hitps:/m.cdsoo.ru/7f4 18] ce
but6mmoreka [IOK
2.3 MarHHTHbIC AB/ICHHS 6 L5 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.4 4 0
IICKTPOMArHHTHAA HHAYKINE https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 14.5




IHOYPOYHOE INIAHUPOBAHUE

8 KIIACC
KoanuyectBo yacos DJIeKTPOHHBIE
[1]
J:;-H Tema ypoxka Beero Kontpoabnbie | IlpakTnyeckue il:;:eﬂuﬂ :)Ig[()l::())l;:feﬂbﬂble
padoTsI padoThbI pecypesI
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH 1 0 0 bubmmorexa OK
https://m.edsoo.ru/ff0a5256
Y MX OTIBITHBIC TIOJTBEPKICHUS
2 Macca u pa3mep aTOMOB M MOJIEKYJI 1 0 0
3 Mopnenu TBEpAOrO, JKUIKOTO U | 0 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUY BEIECTBA https://m.edsoo.ru/ff0a540e
OOmbsicHeHHEe CBOMCTB TBEPAOTO,
JKUIKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BEILLECTBA HA OCHOBE 1 0 0
MOJIO’KEHUN MOJIEKYIISPHO-
KMHETUYECKOU Teopuun
but6mmoreka [IOK
5 Kpucrannuueckue u aMmopHbIe TeIa 1 0 0 hitps://m.edsoo.ru/F0a5800
6 CmaurBaHMe U KallWJUISIPHOCTb. | 0 0 bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHHE https://m.edsoo.ru/ff0a5530
Bbu6mmoreka [JOK
7 TemnnoBoe paclIMpeHNe U CKaThe 1 0 0 hitps://m.cdsoo.a/ff0a5a26
Temnepatypa. CBa3b TeMIIEpaTypbl
8 CO CKOPOCTBIO TEIIOBOT'O JABM)KEHUS 1 0 0
YaCTHIL
9 BuyTtpennsis sHeprusi. CriocoOsl 1 0 0 bu6mmoreka [JOK




U3MEHEHMs BHYTPEHHEH 3HEepruu

https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK

10 Buze! Temionepe A https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[IpakTuyeckoe
1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bu6mmoreka [JOK
BELLECTB U MAaTEPHUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepexeHus"
12 KonuuectBo TemnoTsl. Y aenpHast but6mmoreka [IOK
TEMIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHeHMe TEIIOBOTO OanaHca. bu6nuorexa [LIOK
TemnooOMeH u TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota
14 "HccnenoBanue sBICHUS bubmuorexa [IOK
Ter1000MeHa MU CMENIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsue BOABI"
Pacyet konmuecTBa TETIOTHI,
15 HEO0OXOUMOT0 JIJIST HarpeBaHus Teja
Y BBIICJISIEMOTO UM TIPH OXJIAKIECHUN
Jlaboparopnas pabota
16 "OHpEI[eJlEHI/Ie F))/z[eJn,Hoﬁ bubmmorexa [IOK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIeCTBA
17 DHeprus TOIUIMBa. Y IeTbHast bu6mmoreka [IOK
TEIUIOTa CTOPAHUS https://m.edsoo.ru/ffO0a7bSa
[InaBnenue u OTBEpIEeBaHNE
18 KPUCTAJUIMYECKHUX TeJl. Y IeIbHast bubnnotexa LOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
19 JlaGopaTopHas pabota bu6mmoreka [IOK

"OnpenenceHue yaeabHON TETUIOTHI

https://m.edsoo.ru/ff0a72fe




iaBjicHusa apaa"

20

[TapooOpa3zoBaHue ¥ KOHACHCAITHS.
Hcnapenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenpHas Temiora
napooOpa3oBaHus ¥ KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS
OT aTMOC(EPHOTO JTaBICHUS

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHue
OTHOCHUTEJIbHOW BIIAXKHOCTH BO3ayxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4 Ha ONPCACIICHUC
BJIA’KHOCTH BO3AyXa

24

[puHIHITBL pabOTHI TEIIOBBIX
neurareneid. [lapoas TypOuHa.
JIBArarenb BHYTPEHHETO CrOpaHus

25

KII/I TemnoBoro gABurares.
TennoBwle TBUTATEIIN U 3aIIIUTA
OKpYXKaroIIeil Cpeasbl

but6mmoreka [IOK
https://m.edsoo.ru/ffO0a7c7¢c

26

3aKOH COXpaHEHUs U NIPEBPALLEHUS
SHEPTUH B TEIUIOBBIX MPOIEccax

27

[ToaroToBKa K KOHTPOJIBHOM padboTe
o Teme "TerioBbie SABJICHHUS.
M3MmeHenue arperaTHbIX COCTOSIHUI
BenecTna”

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa mo teme
"TennoBrle sBiIcHuA. I3MeHenne
arperaTHbIX COCTOsIHUM BemecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onexktpuzanud tein. [[Ba poaa




SJICKTPHUYCCKUX 3apsa10B

VYpok-uccienoBanue "DneKTpusaius

30 TeJ UHIYKLHUEN U IIpU
CONPUKOCHOBEHUN"

31 B3anmoneiicTBre 3apsyKeHHBIX TEIL. Bbu6moreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DneKTpuYecKoe NoJe.

1 HanpsikeHHOCTb 3J1EKTpUYECKOTrO bu6mmoreka [JOK
nosst. [IpuHuun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX TOJIEH
Hocurenu snexkTpuyeckux 3apsijioB.

33 OnemeHTapHbIi 3apsa. CTpoeHue
aToma

34 [TpoBOIHUKY M IUAIIEKTPUKH. 3aKOH but6mmoreka [IOK
COXPaHEHUS DIIEKTPUYECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenwne 3ai1ay Ha MpUMeHEHNE Bbu6mmoreka [JOK
CBOMCTB 3JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUH TOK, YCIOBUS €r0

36 cylecTBoBaHMsl. MlcrouHukn buommorexa LOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JleficTBHS 3IIEKTPUYECKOrO TOKA bubamorexa [OK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 AJIEKTPUYECKOTO MOJI Ha
MPOBOJHUKHU U AUAJIEKTPUKHU"

39 DJIEKTPUUYECKUI TOK B METaJJIaX, bu6muoreka [IOK
KUOAKOCTSAX M razax https://m.edsoo.ru/ff0a9838

40 DJeKTprUYEeCcKas Lenb U €€ COCTaBHBIC




4aCTu

Cuna Toka. JlaboparopHast pabota

bu6mmoreka [JOK
41 "U3mepenue u peryaupoBaHUe CUIIbI 0.5
" p peryimp https://m.edsoo.ru/ff0a8bd6
TOKa
DJEKTPUUYECKOE HAIPSIKEHHE.

4 BonsT™metp. JIaGoparopnas pabota 0.5 bu6mmoreka [OK
"N3mepeHue 1 peryinpoBaHue ’ https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

13 ComnpoTuBieHNE NPOBOJHUKA. 0 bu6mmoreka [JOK
VY enpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabora "3aBUCUMOCTb

44 AJIEKTPUYECKOTO CONPOTUBIICHUS | bubnuotexa [JOK
IIPOBOJHUKA OT €T0 JJIUHBI, IUIOIA 1 https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCHUMOCTD CUJIbI TOKA OT

45 HanpskeHus. 3akoH Oma s 0 bubmorexa HOK

P ) https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTopHast pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, U, €ro 4epe3 pe3ucTop, OT 1 bubmmorexa LIOK
> AV pe3 P P, https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PEIUCTOPA U
HanpsHKeHus Ha pesucrope”

47 [locnenoBarenbHOE U MapaJlieaIbHOE 0
COEIMHEHUS TPOBOTHUKOB
JlabopaTtopnast pabota "IIpoBepka

43 IIpaBHUJIa CIOKEHMSI HANIPSKEHUN TTPU | bubnuorexa [IOK

Omociie10BaTEILHOM COEIUHEHNHT
JIBYX pe3ucTOpoB"

https://m.edsoo.ru/ff0aaa58




Jlaboparopnas pabota "[IpoBepka
NpaBUJIa JUIS CHITBI TOKA TIPH

bu6mmoreka [JOK

49
rapajijIeJ JbHOM COCAUHEHUHN https://m.edsoo.ru/ffOaadle
pe3ucTopoB”
Pemenue 3a1au Ha mpuMeHEHHE
50 3axkoHa Oma i1 pasiInyHoro bubnnorexa LOK
p https://m.edsoo.ru/ffO0aaf8a
COCIMHEHUS TTPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
ToKka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGoparopnas pabota
52 "Onpenenenne padOTHI M MOIITHOCTH bubmiorexa HOK
P p " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUECKOTO TOKA
DIEeKTPUYECKHE IIETTH B MOTPEOUTENN
53 JIIEKTPUYECKON DHEPTUU B OBIT bubmmorexa [OK
P p Y https://m.eds0o.ru/ff0ab660
Kopotkoe 3ambikanue
54 ITocTossHHBIE MAarHUTHI, UX
B3aUMOJIECHCTBUE
55 VYpok-uccnenopanue "Nzyuenue bu6mmoreka [IOK
II0JIEH ITIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnauTHOe mojie. MaruuTHoe moJe
56 3eMJIH 1 €70 3HAa4YEHUE I KU3HU Ha bubnnorexa LIOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOJIBHON paboTe
o TeMe "DIEKTPUUECKHUE 3apAabL.
P P BOubmunoreka [JOK
57 O3apsiKeHHBIE TENA U UX
. . Ohttps://m.edsoo.ru/ff0abd2c
BO3aumozerictsus. IlocTOTHHBII
EeKTpUYECKU TOK"
58 KoHTponbHas paboTa mo teme bu6mmoreka [IOK




"DnexTpuueckue 3apsabl.
3apsiKEHHbBIE TeJIa U UX
B3auMozaeicTBus. [locToAHHBIN
AIIEKTPHUYECKUI TOK" /
Bcepoccuiickas npoBepouHas paboTa

https://m.edsoo.ru/ff0abea8

59

PesepBubIii ypok. Pabora ¢ Tekctamu
o Teme "[locTosTHHBIIHI
AIIEKTpHUYECKUil TOK" /
Bcepoccuiickas npoBepouHas paboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTena. MaruutHoe nosie
AJIEKTPUYECKOI0 TOKa MaruutHoe
T0JIE KaTYIIKA C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ffOac1d2

61

IIpuMeHeHne 3JIEKTPOMAarHUTOB B
texHuke. Jlaboparopnas pabota
"N3yueHne nencTBUsI MAarHUTHOTO
TOJIsI Ha MIPOBOJHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DeKTpOABUTATENb TOCTOSHHOTO
Toka. Mcionb3oBanue
JIEKTPOABUraTeNeil B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHCTpynpoBaHue 1 U3y4eHHUE
paboOTHI AJIEKTpOABUTATEIS "

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel @apazes. 3aKoH
AJIEKTPOMArHUTHON UHAYKITUH.
IIpaBuiio Jlenna

64

O0nextporeneparop. CriocoOs
IJTYYEHUS JIEKTPUYECKOW SHEPTUH.
DJIEKTPOCTAHLIUU Ha




BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUu

[ToaroroBka K KOHTPOIBHOU paboTe

65 10 TeMe "DJIEKTPUUECKUE U 1 0
MAarHuTHBIC SIBJICHUS"
KonTponbHas pabota no teme
66 "DIeKTpUUECKrEe U MarHUTHbBIC 1 0 brbmorera [IOK
p" https://m.edsoo.ru/ffOacb14
SIBIICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | 0 bu6mmoreka [JOK
o teme "TernsoBele siBiIeHUs" https://m.edsoo.ru/ffOaccSe
63 PesepBublit ypok. PaboTta ¢ Tekcramu 1 0
1o teme "MarHuTHbIe sBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOI'PAMME




INPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBLHIETI'O OBPA3OBAHUA

8 KUIACC

Kon
NMPoBEPSIEMOT 0
pe3yjabTara

HpOBepﬂeMLIe NMPEAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1
06pa30BaTeﬂbHOI7l nporpammMmbl OCHOBHOT O oo1Iero 06p33OBaHI/IH

1.1

HUCIIOJBb30BATh IIOHATHUA

1.2

pasindaTth ABJICHHUA IO OINHMCAHHUIO HX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘ICCKOC SIBJICHUC

1.3

pacro3HaBaTh TMPOSIBICHHE H3YYCHHBIX (U3UYECKUX SBICHHHA B
OKpY’KaIoIleM MHpE, B TOM uuciie (U3MUECKue SBICHHUS B MPUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBLICTATDH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HMUECKUX SBICHUN

1.4

ONKCHIBATh H3YYEHHbIE CBONCTBA Tel W (U3MUEcKHe SBJICHMUS,
UCHIONB3YS (DU3MUECKHE BEJIWYMHBI, NPU ONUCAHUM MPABUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICA  MCHOJB3YEMbIX  BEJIMYMH,
0003HaYeHUs U €UHUIIBI PU3UUECKUX BEJIIMYMH, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIIME JIaHHYIO (U3WYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMH, CTPOUTh TpadUKd  H3YYEHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIMINH

1.5

XapaKTepU3oBaThb CBOMCTBA TCII, (I)I/I3I/I‘leCKI/IC SABJICHUA U IPOLECCCHI,
HUCIIOJIB3YSl H3YYCHHBIC 3aKOHBI, IIpU 3TOM HOaBaTb CJIOBCCHYHO
Q)OpMy.]'II/IPOBKy 3aKOHa MW  3alldCbiBaThb C€ro MaTrcMaTH4YCCKOC

BbIPAXXCHUC

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHX IIAaroB C MOMOIIbI0 1 — 2 M3y4eHHBIX CBOWCTBA

bu3nUecKux ABICHHUM, GPU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peuiarb paC‘-IéTHBIe 3aJa4Y4 B 2-3 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U

(bOpMy.]'IBI, CBA3BIBAIOIIHNEC (bHSI/I‘ICCKI/IC BCIINMYHNHBI: HA OCHOBC aHaJIM3a




YCIIOBH 3a/1a4il 3aIIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK
JNaHHBIX U pEIIeHHs 3a/Ja4yd, BBIOMPATh 3aKOHBI U (OPMYIIHI,
HEoOXoauMBbIE JUIsl €€ pelIeHUs, NMPOBOAUTh pacuy€Tbl U CPAaBHUBATH
NOJyYeHHOE 3HA4YeHHWE (PU3MUECKOW BEIUYMHBI C W3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO pPCHIUTbL HPHU ITOMOIIU
(1)I/I3I/I‘IGCKI/IX METOHOB, UCIIOJIb3Yys OIIMCAHHUEC UCCIICIOBAHUS, BBIACIIATH
MMPOBCPACMOC IIPCAIIOIIOKCHNUC, OLCHHBATH IIPABUJIIBHOCTL IIOpsAIKa

MIPOBEICHUS UCCIICIOBAHMUS, JIEJIaTh BBIBOIBI

1.9

MPOBOJIUTH OMBITHl 10 HAOMIOMCHUIO (PU3UYECKUX SBICHUW WIH
(GU3MYEeCKUX ~ CBOWCTB  Teld:  (opMynupoBaTh  MPOBEpsSEMbIC
MPENIOJIOKECHHSI, COOMpaTh  YCTAHOBKY M3  TPEIJIOKEHHOTO

000pyI0BaHUS, ONUCHIBATh X0 OMBITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE MPAMBIC HU3MCPCHUSA C HUCIHOJB30BAHUECM aHAJIOTOBBIX
HpI/I60pOB Hn JaT4HMKOB (I)I/ISI/I‘IGCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTAThI

U3MEepeHuil ¢ yuéToM 3a/1aHHOM a0COIOTHOM MOTPENTHOCTH

1.11

MPOBOJIUTh  HMCCJICJIOBAHUE  3aBUCUMOCTH  OJHOW  (pu3myeckou
BEJIIMYUHBI OT JPYrOd C HCMOJb30BAHUEM TMPSIMBIX HW3MEPEHUM:
MJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY U BBINIOJHSITH
U3MEPEHHs, Cleaysd  MpeiJIOKEHHOMY  IUIaHy, (pUKCHpOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUJE TAaOJUIl U TpadUKOB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MpOBOAUTD KOCBCHHBIC HU3MCPCHUA (I)I/I3I/ILI€CKI/IX BCJIIMYHH:
IIaHUPOBAaTb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYO YCTAHOBKY,
cienysa HpeﬂHO)KeHHOﬁ HHCTPYKIIMHW, W BbIYHUCIATL 3HAYCHUC

BCINYHHBI

1.13

coOmofaTh TMpaBWiIa TEXHUKM Oe3omacHOcTH mpu pabore ¢

71a00paTOpHBIM 000pYIOBaHUEM

1.14

XapaKkTepU30BaTh MPUHUUIBI JEHCTBHS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX OIMUCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PM3WYECKUX SBICHUM U HEOOXOIUMbIE

(1)I/I3I/I‘leCKI/IC 3aKOHOMCPHOCTH

1.15

pacmo3HaBaTh MPOCTHIE TEXHUYCCKUC YCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI>I o CX€MaM U CXCMaTHYHBIM PpUCYHKaM, COCTaBJIATh CXEMBI

SJICKTPHUICCKUX merein ¢ IMOCJICAOBATCIIBHBIM W IIapaUICIIBHBIM




COCIMHCHHUEM 9JICMCHTOB, pasinvdas YCIOBHBIC 0003HaYEHU

AJIEMEHTOB JIEKTPUYECKUX LIECTIEH

1.16

NPUBOJIUTH TPHUMEPHl (HAXOAWTH HMH(OPMAIMIO O TpPUMEpax)
MPAaKTUYECKOr0 UCTOIb30BaHUS (PU3NUECKUX 3HAHUN B TTOBCEIHEBHOM
KHU3HM U1 oOecriedyeHHss O€30MacHOCTH MpU  OOpallleHuu ¢
npubOpaMy U TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHUS 3/10POBbs U

CO6J'IIO,I[6HI/I$I HOPM 3KOJOIrH4€CKOIro moB€ACHUsA B Oprx(anmeﬁ cpeac

1.17

OCYIIECTBIISATH MOUCK HHPOPMAINK (U3UUECKOTO COJCpKaHH B CETH
WHTepHeT, Ha OCHOBE HMEIOLIUXCS 3HAaHUW M TYTEM CpaBHEHUS
JIOTIOJTHUTEIbHBIX HMCTOYHUKOB BBIIEIATh HH(OpPMAIMIO, KOTOpas

SBIIETCS IPOTUBOPEUMBON MM MOXKET OBITH HEAOCTOBEPHOI

1.18

UCTOJb30BaTh TPU  BBIOJHEHUM YUEOHBIX 3aJaHUi  Hay4HO-
HOMYJSIPHYIO JIUTEpaTypy (HU3UYECKOTO COACpIKAHUS, CIIPaBOYHBIC
MaTepuansl, pecypchl ceth MHTepHeT; Bnaxere IpuEMaMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusl HHPOPMALUU U3 OAHOMN

3HAKOBOW CHCTEMBI B JAPYT'YIO

1.19

co37aBaTh COOCTBEHHBIE MTMCHbMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
00001mas wHGOPMAIMIO M3 HECKOJBKHX HCTOYHUKOB (HU3UYECKOTO
CONIEp)KaHHSA, B TOM 4YHCIE IyOIMYHO TPEACTABIATh PE3yIbTATHI
MPOEKTHON WM HCCIEN0BaTEIbCKON JI€ATEIbHOCTH, IIPU 3TOM
IPAMOTHO HCIIOJIB30BaTh W3YYEHHBIM NOHATHUHHBIA ammapar Kypca

($U3uKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIUEH

1.20

IIpU BBIIIOJIHCHUU y‘Ie6HI:IX IMPOCKTOB U HCCIIeOBaHUMI (I)I/I3I/ILICCKI/IX
MpoueCCoOB PaCIIpCACIIATb 0053aHHOCTH B Irpynie B COOTBECTCTBUU C
INOCTABJICHHBIMHU  3aJadaMu, CJICIHUTh 3a BbIIIOJHCHHUECM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZJCKBATHO OLICHUBATb
COOCTBEHHEIH BKJIaa B JACATCIBHOCTL TI'PYIIIbI, BBICTpAaWBATh
KOMMYHHUKAaTHBHOC B33HMOH€§ICTBPI€, IIPOABJIAA T'OTOBHOCTbH

paspemaTth KOH(IUKTHI

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIIACC




Kon Kon
IIpoBepsieMble 3JIeMeHTHI COAEPKAHUSA
pasjaena JJIeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUS  MOJIEKYJISIPHO-KUHETUYECKOMN
61 TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mmepsl
' MoJsieKyl.  OmBITBI, NOATBEP)KAAIOLIME  OCHOBHBIE
MOJIOXKEHUSI MOJIEKYJISIPHOKUHETUYECKOU TEOPUH
Mogenn  TBEPAOTO, IKHUIKOTO H  ra3000pa3HOro
6.2 cocTosHMH BemiecTBa. Kpucrammdeckue u amopHbIe
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUIAKOCTEH M TBEPABIX TeEI
6.3 HAa OCHOBE IIOJIO)KEHUN MOJIEKYJIIPHOKUHETUUECKON
TEOpuun
6.4 CMauuBaHuE U KalWUISIPHbIC SIBICHUS
6.5 TemnioBoe pacimupeHue u cxxatue
66 Temneparypa. CBs3b TeMmIepaTypbl €O CKOPOCTBIO
6 ' TEIJIOBOTO ABM)KEHUS YaCTHII
6.7 Buytpennsis sneprusi. CnocoObl U3MEHEHHS BHYTPEHHEH
' SHEpruu: Terionepeaada u CoOBepIIeHne padboThl
63 Bunel teronepenayn: TEMIONPOBOAHOCTh, KOHBEKIIHS,
' U3ITy4yeHUEe
KomnuectBo  Temnorel.  YaenbHas — TEIJIOEMKOCTh
6.9
BELIECTBA
TenmooOMeH ¥ TEIIOBOE paBHOBECHE. YPaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 IInaBneHne n OTBEpAEBaHNE KPUCTAIUNINYECKUX BEILIECTB.
' VY aenbHas TEIUIOTA IJIABICHUS
[TapooOpazoBanue u  koHaeHcamus. Mcnapenwue.
612 Kunenune. VYzaenpHas  Teminora  MapooOpa3oBaHMUS.

3aBHCHMOCTH TEMIICPATYpPbl KUIICHUA OT aTMOC(I)epHOFO

aBJIEHUS




6.13

BraxxnocTs Bo31yXxa

6.14

9Hepr1/151 TOILIMBA. Y JiebHas TEIJIoTa CTOpaHus

6.15

[Tpuatuner  pabotel  TeroBbix — auratenei  KITJI
TEIUIOBOrO JBUTraresis. TersioBble IBUTATENIM M 3aluTa

OKpY>Karollei cpeasbl

6.16

3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUH B TETIOBBIX

nporeccax

6.17

[IpakTryeckue pabOTHI:

OnbITb o 00HapyKEHHIO JeNCTBUSA cuIl
MOJIEKYJIIPHOTO IIPUTSKEHUS.

OnpITEl TIO BBHIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM
COJIM WJIU caxapa.

OnbITHI 110 HAOIIOEHUIO TEIUIOBOI'O PACIIUPEHUs Ia30B,
KUIKOCTEN U TBEPABIX TEIL.

Omnpenenenue AaBleHUs BO3ayXa B OajsIOHE IIPHUIIA.
OnbITEl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JaBJICHMS
BO3/IyXa OT €ro 00BhEMA U HATPEBaHUS WM OXJTAKICHUS.
[IpoBepka runoTe3bl JWHEWHONW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KHJIKOCTH B TEPMOMETPHYECKON TpyOKe OT
TEMIIEPATYpPHI.

HaGnronenne u3MeHeHHMs] BHYTPEHHEH SHEpruM Teja B
pe3yabpTaTe Terionepeaadn U paboThl BHEITHUX CHUIL.
HccnenoBanue sBieHus TEI000MEHa MPU CMEITUBAHUT
XOJIOZHOW U TOpsiYEd BOJBI.

OnpeneneHre KONMMYECTBA  TEIJIOTHI, IOJYYEHHOTO
BOJIOM TpH TEMI00OMEHE C HArpeThiM METaUINYeCKUM
HUAJIUHAPOM.

Onpenenenrie yaenbHON TEIIIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca ucapeHusl.

OmnpeneneHre OTHOCUTENIBHOMN BIIaKHOCTH BO3AyXa.

OnpeneneHI/Ie y,[[eJIBHOﬁ TCIIJIOTHI IIABJICHUA JIbJA.

6.18

Ou3nyeckue SBJICHUA B MPUPOAE: TOBEPXHOCTHOE

HATSsOKCHUC W KallWJUIAPHBIC SABJICHUSA B IIPHUPOAC,




KPHCTAJUIBl B Ipupoae, u3nydenue ColHIla, 3aMep3aHne
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUe POCH], TYMaHa,

HHCA, CHEra.

6.19

TexHudeckne  yCTpoWCTBAa:  KallWULAPHI, IPUMEpHI
WCIIOJIB30BAaHNSl KPUCTAJIOB, JKUJKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CHUCTEMa OTOILICHHUS
JIOMOB, THUTPOMETpBI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CTrOPaHUsI.

OJIEKTPUYECKUE N MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. [[Ba poja 3IeKTpUUeCcKUX 3apsiioB
BianmoneiictBue 3apspkeHHbIX Ted. 3akoH Kyrona
7.2 (3aBUCUMOCTb CHJIbI B3aUMOJEHCTBHS 3apSKEHHBIX TENl OT
BEJINYMHBI 3apsII0B U PACCTOSIHUSA MEKAY TEIaMN)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JEKTPHYECKOTO
7.3 nosist. IlpuHOMND cynepno3unuy dJIEKTPUYECKUX IOJIEH
(Ha Ka4E€CTBEHHOM YPOBHE)
Hocurenu »saekTpudeckux 3apsjoB. JIeMEHTapHBIN
7.4 anexkTpudeckuit 3apsana. Ctpoenue atoma. [lpoBonHuku u
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHHUs IEKTPUIECKOTO 3apsaa
6 DOnexkTpuueckuid  TOK.  YCIOBUSL ~ CYLIECTBOBAHHUSA
' ANEKTPUYECKOr0 TOKa. VICTOYHMKYU MOCTOSIHHOTO TOKa
HeiicTBus INEKTPUUYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJIKOCTSAX U razax
- Onektpuyeckass 1nenb. Cuna ToOKa. DIEKTPUUECKOE
. HaIpsiKeHUe
9 CormpotuBiieHue MIPOBOJHUKA. VYnenbHoe
. COINPOTHBIICHUE BEILIECTBA
7.10 3akoH Oma Jy1s ydacTKa enu
_ [locnenoBarenbHOE M HApajuIeIbHOE  COEIHMHEHUE

MPOBOJHUKOB




PabGota M MOMIIHOCTH AJIEKTPHUYECKOTO TOKAa. 3aKOH

7.12
Jxoynsa — Jlenua
13 DNEeKTpUYECKHE IEeNH W IMOTPEOUTENN 3JICKTPUUECKOU
' sHepruu B ObITy. KopoTkoe 3aMbIkaHme
IlocTossHHBIE MarHuTHL. B3anmojeiicTBHE ITOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnoyie. MarsutHoe mnojie 3eMJIM H  €ro
7.15
3HAUEHUE I KU3HU Ha 3eMIIe
716 OmneiT Dpcrena. MarHuTHOE 10JI€ NEKTPUUIECKOTO TOKA.
' [IpuMeHeHre >EKTPOMarHuTOB B TEXHHUKE
JlelicTBME MAarHMTHOIO IIOJS HA MPOBOJAHUK C TOKOM.
17 DNeKTpOoABUTaTENb MOCTOSSHHOTO TOKa. Vcnonb3oBaHue
' 3JIEKTPOJIBUTATENIEN B TEXHMYECKHX YCTPOMCTBAX M Ha
TpaHCIIOpPTE
OnbiTel  @apages.  SIBneHune  3I€KTPOMarHUTHOMN
7.18
nHaykuuu. [Ipasuno Jlenna
DIeKTpOTeHEePaTop. CriocoOmr MTOJTYICHHUS
7.19 NEKTPUYECKOM  JHEpruM.  OJIEKTPOCTAaHLMU  Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
[TpakTrueckue pabOTHI:
OnpIThl 10 HAOTIOACHUIO AJICKTPHU3AIMN TET UHIYKIIUEH
Y TIPU CONPUKOCHOBEHUH.
UccnenoBanue nAeMCTBUS DJIEKTPUYECKOIO IIOJIS  HA
MPOBOJHUKHU U JUAJICKTPUKH.
COopka ® mpoBepKa pabOTHl BJIEKTPUYECKON IIETH
7.20 IIOCTOSHHOT'O TOKa.

W3Mepenue u peryiupoBaHue CUJIbI TOKA.

M3mepeHue U peryiupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO Yepes
PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpPA M HANPSIKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD




AJIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOAHUKA OT €ro
JUTMHBI, TUTOLIAIU TOTIEPEYHOTO CEUCHUS U MaTepuara.

[IpoBepka TmpaBWiIa CIOXKEHUS HANPSOHKCHUH MPHU
MOCJIEIOBATEIbHOM ~ COSAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBmia s CHIIBI TOKA MPU TapaJIeIbHOM
COeMMHEHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
AJEKTPUYECKOTO TOKA, MAYIIET0 4Yepe3 pe3ucTop.
OmpeneneHre  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIENIAEMOM Ha pe3uctope. MccnenoBanne 3aBUCUMOCTH
CUJIBI TOKA, UIYIIEro Yepe3 JIAMIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KITJ[ narpesarens. MccnenoBanue
MardHUTHOTO B3aUMMOJEHCTBUS ITOCTOSHHBIX MAarHHUTOB.
N3yuenne MarHuTHOTO TOJIsI TOCTOSTHHBIX MarHUTOB TIPH
ux o0beauMHEHMM U  pazaeneHun. lccnemoBanwue
JNEUCTBUSI JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnpITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHUS KaTYIIKH ¢ TOKOM M MAarHUTa OT CHJIBI
TOKa W HampaBlieHUs TOKa B KaTymke. M3ydenwue

Z[CﬁCTBPISI MAarouMTHOI'O II0Jid Ha HNPOBOJHHUK C TOKOM.

KonctpynpoBanue u U3y4YeHUe paboThI
3JIEKTPOJIBUTATENS. N3mepenne KT
9JIEKTPOJIBUTATEIIbHONM  yCTaHOBKH. OnpITel 1O

HUCCIICAOBAaHHUIO ABJICHUA BHGKTpOMaFHHTHOfI HHAYKIOWUH:
HUCCIICIOBAaHUC M3MCHCHHMI 3HAUCHUS U HaIpaBJICHUA

HHAYKIUOHHOT'O TOKa

duznueckre SBJICHUS B TPUPOAE: DIECKTPUUECKHE

SBIIGHUST B  atMocdepe, JJIEKTPUYECTBO  IKHBBIX

7.21 OpPraHW3MOB, MarHUTHOE ToJie 3eMJd, peid MOoICoB,
POJIb MAarHUTHOTO MOJIS JAJI KU3HHU Ha 3emiie, NOJIIPHOE
CUSTHUE
TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEpMETP,
7.22 BOJITMETp, PEOCTAT, CUETUYUK DJIEKTPUUECKON SHEPIUH,

QJICKTPOOCBCTHUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHLIC




ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE
IIPEIOXPAHUTENN, DJIEKTPOMATHUT, 3JEKTPOABUIATEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSHHOTO TOKa




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yibTaTaM
0a30BOro0 ypOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbLHOI
NPOrpaMMbl OCHOBHOT0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue poiau  (QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hopMHPOBAHHOCTH 0a30BBIX MPEJICTABICHUIA O 3aKOHOMEPHOW CBS3U
Y TI03HABAEMOCTH SBJICHUM IPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasyoomeil poau GUIMKA B Pa3BUTUHU
€CTECTBEHHBIX HayK, TEXHMKM M TEXHOJOTHWi, 00 3BOJIIOLMHU
¢u3nUecKux 3HAHUH M MX POJIM B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEro

MHpa, pasBUTHC TCXHUKU U TEXHOJIOT UM

3HaHus O BUAAX MaTepuu (BEILECTBO M IIOJE), O ABMIKEHHM Kak
croco0e CyIiecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTPOCHHUSI BeUIeCTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX);
YMEHHE pa3anyath SIBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JICMOHCTPHUPYIOIIMX JaHHOE (U3NIECKOe
SIBJICHHE; YMEHUE PAcCIO3HABaTh MPOSBICHUE U3YUYEHHBIX (DPU3MUECKUX
ABJICHUH B OKPYXAIOIIEM MHPE, BBLIEIAA UX CYIIECTBEHHbIE CBOMCTBA

(mpu3HAKH)

Bnagenne ocHOBaMM MOHSATHMHOIO amnmapata M CHMBOJIHUYECKOTO
A3pIKa (PU3UKHU U UCIOJB30BAaHUE WX IS pelleHHs yueOHBIX 3ajady;
YMEHHE XapaKTepH30BaTb CBOICTBa Tes, (U3NYECKUE SIBICHUA U

MIPOIIECCHI, UCTIONIB3YS (PYyHIAMEHTAIBHBIC U IMITUPHUIECKUE 3aKOHBI

YMeHne OIHCHIBAThH HN3YYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘~IGCKI/I€

SABJICHUS, UCIIOJIB3Y:L (1)I/I3I/I‘-I€CKI/IG BCINYHHBI

Bnagenne ocHOBaMH METOJOB HAydyHOTO TIO3HaHHUS C Yy4ETOM
coOmrofieHus mpaBuil 0€30MacHOro Tpyaa: HaOmoeHue (GU3NYECKUX
SIBJICHUMU:

YMCHHEC CaMOCTOATCIIBHO CO6I/IpaTb OKCIICPUMCHTAJIBHYIO YCTAaHOBKY




U3 JJaHHOrO Habopa 00OpynOoBaHMs IO MHCTPYKIHMH, OIHUCHIBATh XOJ
OTIBITA U 3aIHCHIBAT €T0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIBI;
NPOBEICHUE TPSMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BETUUNH:
YMEHHME IUJIAHUPOBAaTh HM3MEPEHMs, CaMOCTOATENbHO COOMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAHOBKY IO HMHCTPYKIHMH, BBIYHUCIATH
3HAUEHUE BEJIMYMHBl U AHAIM3UPOBATH IOJYYEHHBIE PE3YJIBTaThl C
y4€TOM 3a/1aHHOH MOIPELUIHOCTH PE3YyIbTaTOB U3MEPEHMI;
IIPOBEJICHUE  HECJOXKHBIX  OKCIEPUMEHTAJIBHBIX  HMCCIIEJOBaHMIA;
CaMOCTOATEJIBHO ~ COOMpaTh HSKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOJUTH  HCCIEJOBAHUWE IO  MHCTPYKLMM,  HPEACTABIATH
HOJy4EeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE TaOIUIl U
rpauKoB, YUUTBIBATh IOIPEIIHOCTH, J€JIaTh BHIBOJBI IO PE3yibTaTaM

HUCCICIOBaHU

[lonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKHMX  Mojeneit
(MaTepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TEJIO, MOACTH CTPOCHHS
ra3oB, >KMJKOCTEW W TBEPABIX TeJ, IUIAHETApHas MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOIO si/ipa) M YMEHHE NPUMEHSTb HX JUIS

00BSICHEHUS! (PU3UUECKUX TPOLIECCOB

YMeHne oOBSCHATH (pU3MUECKUE MPOLECChl U CBOWCTBA Tel, B TOM
yyciae W B KOHTEKCTE€ CHUTyallMid IpakTHUKO-OPHEHTUPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3y4EHHBIE CBOMCTBA (PUINUECKUX

HBHCHI/If/’I, (1)I/I3I/I‘-I€CKI/IG 3aKOHBbI, 3aKOHOMCPHOCTH 1 MOJACIINU

YMenue pemath pacu€THbie 3amaud (Ha 0aze 2 — 3 ypaBHEHUH),
UCTIONB3YSl 3aKOHBI W (DOpPMYIIBI, CBsI3bIBAlOIIME  (DU3MUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alUCHIBATh KpAaTKOE YCIOBUE 3ajauH,
BBISBJISITH HEAOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIHI,
HEO0OXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHBIE JaHHEIE,
MPOBOAUTH PACUETHl M OIECHUBATh PEATUCTUYHOCTH IMOTYYEHHOTO
3HaueHUs (PU3MUECKON BETUYMHBI, YMEHUE ONPEIeNATh pa3MEepHOCTh

¢buznyecKoil BeNWYNHBI, MOTYYSHHOHN MpU PEelIeHUH 3aaun

YMeHHMe XapakTepu3oBaTb IPUHLMIBI  JCHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJIE OBITOBBIX NPUOOPOB, M IPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB 10 UX ONMCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOWCTBaX (U3MYECKUX SIBICHMH M HEoOXonumble (QHU3HUECKUe




3aKOHOMEPHOCTHU

10

YMeHHe UCHOJb30BaTh 3HAHUS O (U3HYECKUX SBICHUAX B
MOBCEHEBHON KM3HM JJs oOecneueHuss O€30MacHOCTH — TNPH
oOpameHun ¢ OBITOBBIMH ~ IpuOOpaMM M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0pOBbsI U  COONIONEHUS HOPM
DKOJIOTMYECKOTO TIOBEJEHUS B OKpYXaloUIell cpene; NOHMMAaHME
HEOOXOMMOCTU IMPUMEHEHHsI AOCTHKEHUH (PU3MKM U TEXHOJOTHi

U PalliOHAJIIBHOT'O IMTPHUPOJ0ITI0JIb30BaAHUS

11

OneIT noucka, npeoOpa3oBaHUs U TMpeAcTaBlieHus HHOpManuu
(U3NYECKOTO COJEp)KaHUs C HCIOJIb30BAHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTUI; YMEHHE OLEHUBATh JIOCTOBEPHOCTH
MOJTydeHHOW WH(OpPMAIMK Ha OCHOBE WMCIONIMXCS 3HAHUUA U
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; yYMEHHE  HCIIOJIB30BAaTh  IIPH
BBINOJIHCHUM YYEOHBIX 3a/aHUil HAayYHO-MOMYJISIPHYIO JIMTEPATypy
(bu3nUecKoro coaepKaHus, CIpPaBOYHBIE MaTEpUANbI, PECYpPChl CETH
WutepHer; BinageHue 0a30BbIMH  HaBBIKAMU  NPeoOpa3OBaHUS
UHPOpPMALIMKM M3 OJHOM 3HAKOBOM CHUCTEMbI B JPYIyl0; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COOOIIEHHUS Ha

OCHOBE I/IH(i)OpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
1 MEXAHUWYECKUE SBJIEHMA
11 Mexannueckoe JBWKeHHe. MarepuanbHast Touka. (Cucrema  OTCuéTa.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsas ckopocTtb. Dopmyna it
1.2 BBIUNCJICHUSI CpEHEN CKOpPOCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPAMHATHI TeJla OT
BPEMEHH B ClIy4ae paBHOMEPHOT'O IIPSIMOJIMHEWHOIO IBUKECHHUS:
13 x(f)=x,+vt
I'padyku 3aBUCUMOCTH OT BPEMEHH I TPOEKLUUH CKOPOCTH, MPOCKIHU
[epeMEIIEHUs, IIYyTH, KOOPAMHATHI IIPU PABHOMEPHOM IPSMOJIMHEMHOM
I BUKCHUN
3aBUCUMOCTb KOOpJIMHATBI Tejda OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
MIPSMOJIMHENHOTO IBUKECHUS:
2
Self) =vp, =i+ ay* %
@opmynsl UIsl TPOEKLUUU NEPEMELIEHUs], NPOEKLIUH CKOPOCTH M IPOEKIMH
YCKOPEHUS IIPU PABHOYCKOPEHHOM IPSIMOJINHENHOM JIBUKCHUM:
2
1.4 .sx(a‘)=v{,x-a‘+ﬂx-%.
U.\'(f] =Up, T4, 1,
a (f)=canst,
U:.T: - Ul.‘f2 =2£‘.'I.S'_T
I'paduku 3aBUCUMOCTM OT BpPEMEHHM Uil HPOEKLUUU YCKOPEHUS, INPOEKIUU
CKOPOCTH, IHPOEKIMH IEepPEMEIIEHUs], KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBM)KEHUU
CBoOonHoe maaeHue. Popmyibl, ONMUCHIBAIOIME CBOOOAHOE MajieHUE Tela I10
1.5 BEepPTUKAJIM (IBWKEHHE Tejda BHU3 MM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). ['paduku 3aBUCHMOCTH OT BpEMEHH ISl MPOEKIUU YCKOPEHHS,




MPOCKIIMA CKOPOCTH M KOOPJWHATHI TPH CBOOOJHOM TAJECHUU Teia II0

BEPTUKAIIN

CkopocTh paBHOMEPHOIO JIBJKEHHUS Tejla M0 OKpyxHoctu. Hampasnenue
CKOpOCTH.

<DopMyJ1a AJIST BBIYUCIICHHUA CKOPOCTU YCpPC3 paanuyC OKPYKHOCTH U NCPUOL

oOpalieHus:
2R
L=
T

HentpoctpemurensHoe yckopenue. HampapiieHne LEHTPOCTPEMHUTEIBHOTO

16 yckopenus. opmMyia uist BBIYMCIEHUS YCKOPEHUS:
2
L
“ R
®dopmyiia, cBA3bIBAIOLIAS IEPHOA U YACTOTY OOpaICHHUSA:
V= !
T
Macca. [InotHocTs BemectBa. @opMyria i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cua — BekTopHas ¢pusnueckast BennunHa. CloKeHne CUil
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHS T€Ja U BEKTOPa CUJIbI, IEUCTBYIOLIEH HA
TEJOo
Bsaumopernicteue ten. Tperuit 3akon HeroTona:
1.11 F. 217 _Fl—>2
12 Tpenune nokost U TpeHHue cKobxeHUs. DopMyra sl BBIUUCICHHUSI MO CUJIbI

TPCHUS CKOJIbXKXCHUA!




F_=pn-N

1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue aedopmanuu. 3aKoH yHOpyroi
nepopmanuu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe tarorenue. 3aKkoH BCEMUPHOTO TATOTECHHUS:

My -1,
F=¢g.—1 2
RZ
Cuita TsoKecTH. Y CKOpeHHE CBOOOTHOTO MaICHHS.
dopmyra st BBIYKCICHUS CHJIBI TSHKECTH BOIHM3H moBepxHOCcTH 3emin: F = mg.
JiBmwxenue rianet Bokpyr Counniia. Ilepast KocMUYecKast CKOPOCTb.

HeBecomocTs 1 neperpys3ku

1.15

Nmmynse Tena — BekTopHas pu3nyeckas BeIUYUHA.
=mi

I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HUMITYJIbCA. I/IMHyHBC CHJIBI

1.16

3akoH COXpaHCHHUA UMITYJIbCA JIA 3aMKHYTOﬁ CHUCTCMBI TCI:
D=nyUy +m, U, =const

PeaxtuBHOE IBMXKEHUE

1.17

Mexannueckas pabota. @opmyra s BEIYUCICHUS PAOOTHI CHIIBI:

A=Fscoscx

Mexannuyeckass MOIITHOCTD:

n=4
[

1.18

Kunetnueckas n MMOTCHIUAaJIbHAs DOHCPIUs. d)opMyna I BBIYUCIICHUS

KUHETUYECKON IHEPTUU:

HE)E
E =2

2

TeopeMa 0 KHHETHUYECKOH OHCPIUH. CDOpMy.TIa JUISL BRIYUCIICHUS IOTEHIIHAIBHOM




OHEPIuM T€jia, IIOAHATOrO

HaJI 3eMIEei:

E,=mgh

1.19

Mexanndeckas SJHEprusi:

E=E.+E,

3aKkoH COXpPaHCHUMA MEXaHUYECKOMH OHCPTUH. qDopMlea AJI1 3aKOHA COXPAaHCHU A

MEXaHUYECKOH OHEPIrUUu B OTCYTCTBUEC CUJI TPCHUA: E = const.

HpeBpameHHe MEXaHUYECKOH OHCPIUuM IIpU HAJIMYNU CHIIBI TPCHUS.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHHUKH.
Peruar. MomenT cuisl: M - Fl.

VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
[ToxBuxHBIN 1 HeTTOABKHBIN 0710KK. KITJ[ mpocThIx MEXaHU3MOB,

n= Anonesnas
A‘S&I‘IHEH

1.21

JlaBiieHue TBEPIOTO Tea.

dopMmyia 17151 BBIYUCICHUS TaBJICHHs TBEPIOTO Tea:

_F

HaBnenue raza. ATMocdepHoe TaBlieHuUE.

I'mapocTaTudeckoe naBieHUE BHYTPH KUIKOCTH.

@opMyiia 71 BBIYUCICHHS 1aBJICHUSI BHYTPH KUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. 'mapaBnudeckuii mpecc

1.23

3akon Apxumena. Popmyna JUisl ONpeNeTeHMs] BbITAJIKUBAIOIIEH

JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUIAKOCTD WIH ras:

Fa =PEV

Ycnosue riaBanus Tena. [maBanue cyaoB ¥ BO3yXOIUIaBaHUE

CHIIBI,




1.24

Mexanndyeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoseOaHMid.

dopmyiia, CBA3BIBAIOLIAS] YACTOTY U EPUOJ KOJIEOAHHUI:

1.25

MaremaTtuueckuidi W TPYXKUHHBIA MasATHUKH. [IpeBpamieHue sHeEpruv m0pu

Ko1€e0aTeIbHOM IBIKEHUH

1.26

3aryxatoiue konebanus. Beinyxxaennsie konedanus. Pesonanc

1.27

MexaHU4eCcKHe BOJIHEL HpOI[OJ'ILHBIe " TIONCPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI U

CKOPOCTD paClpoOCTPAHCHUA BOJIHBI:

r=v-T

1.28

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOI BOJIHBI Ha T'PaHMIIC

nByX cpel. IH}pa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; JKECTKOCTH
NPYXUHBL;, KOA((GUIIMEHTAa TPEHUSI CKOJIBXECHUS; paOOTBHl CHIIBI TPEHUS, CHIIBI
VIOPYTOCTH; CPEIHEH CKOPOCTH JBIKEHHS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHUs: Opycka Mpu ABMKCHUU [0 HAKIOHHOW TMJIOCKOCTH; YacTOThI H
neprofa KojeOaHWH MaTeMaTH4YeCKOro MAasTHHKA; 4YacTOThl W Tepuojaa
KojeOaHul MPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIEr0 Ha phblyar;
paboThl CHJIBI YHOPYTOCTH TMPU TOABEME Tpy3a C MOMOIINBIO HEMOABHKHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOIIBIO TOJBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEJIOBOM CHJIBI OT 00BEMaA MOTPYyKEHHOU
YacTH TeJla U OT IUIOTHOCTHU KHMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIbI
OT MaccChl Teja; CUJIbl TPEHUS CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOT'O AAaBJICHUS U OT
poaa MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLIECH B MPYKUHE, OT CTEIECHU
nedopMaly MPYKUHBL;, YCKOPEHHsSI Opycka OT yriia HaKJIOHA HAIPaBIISIOMICH;
neproja (4acToThl) KOJeOaHWH HUTSHOTO MAasTHUKA OT JUTMHBI HUTH; MEPHOJA
KojeOaHuil NPYKUHHOIO MasiTHUKA OT MAacChl Ipy3a M >KECTKOCTU IPYKUHBL
UCCIIeIOBAaHNE HE3aBUCHUMOCTH IEpPHOJia KOJICOAHWH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBHA paBHOBCCHUS pblyara

1.30

Qusuyeckue sA61eHUs 6 npupode: TPUMEPHl IBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B )KMBOW U HEXHUBOU MPHUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTJIHBBI, ABWXCHHUC IIJIAHCT ComHeyHOM CHCTCMBI,




PEaKTUBHOE IBW)KEHHME JKUBBIX OPIaHM3MOB, PbIYard B TEJIE YEJIOBEKA, BIUIHUE
aTMOC(EpHOTO NABJICHUS Ha >KUBOW OpraHW3M, IUIaBaHWE PbIO, BOCIIPHATHE

3BYKOB JXUBOTHBIMHU, 3€MJICTPACCHUC, CeliCMUYECKIE BOJIHBI, IYHAMH, 5XO0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOSAHUA U
YCKOPCHUA, AUHAMOMCTpP, I[MOAIIHWIIHUKH, PAKCTHI, pbIyar, MOJBIKHBIN U

HEIIOIBH>KHBIH 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, MNPOCTHIC MCXaHHU3MbI B 6BITy,

131 COOOIAOIINECS COCYMbI, YCTPOHCTBO BOJONPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKCHHUSI ~ MOJICKYJSIPHO-KUHETUYECKOW  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojienu TBEPIOro, KUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrannuaeckue u amopdHbie Tena

55 JIBrxenune wyactuy BemiectBa. CBS3b  CKOPOCTHM  JABMKEHUS YacTHI[ C

' TeMIiepatypoil. bpoynoBckoe aBmxenue, 1updy3us

2.3 CMmaunBaHuE M KallWJUISIPHBIE SIBJICHUS

24 TemioBoe pacivpeHue u cxxatue

2.5 TermoBoe paBHOBECHE

5 6 Buytpennsis sneprus. PabGora u Temnmomnepenauya Kak CHOCOOBI HW3MEHEHHS

' BHYTPEHHEHN HEpruun

2.7 Buasl Temionepenaun: TemIONPOBOIHOCTb, KOHBEKIUS, U3TyYCHUE
HarpeBanue wu oxnaxngenue ten. KoaudecTBO  TEMNIOTHL. Y ieNibHAs
TEIUIOEMKOCTbD:

2.8
O=am(t,—1)
3aKOH COXpaHEHMsI PHEPruu B TEIUIOBBIX MpOIECCaX. YPaBHEHUE TEIJIOBOTO
Oananca:

2.9

O+0,+..=0
HUcnapenne u koHzaeHcauus. V3MeHeHWE BHYTPEHHEH SHEPruM B Mpolecce
510 ucnapeHus MW KoHjaeHcauuu. KwumneHune HKUAKOCTH. YAenbHas TerioTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxxnocts Bo3myxa

2.12

[InaBnenne wu Kpucrajumsauus. II3MeHeHMe BHYTPEHHEHW OJHEpPIUM IpH

IJIaBJICHUU U KpUCTAJIJIM3AallH. yI[eJIBHaSI TCIIOTA IIJIaBJICHHUA

2.13

BHyTpeHHsIs SHEprHs CTOpPaHuUs TOIUIMBA. Y AelbHAs TEIUIOTa CrOPaHUs TOTUINBA!
q=0/m

2.14

[puniuns! paboTs! TernoBeix asurarenei. KITJ{ termooro apurarens

2.15

Ilpakmuueckue pabomol

W3mepenue ynenbHOM TEMIOEMKOCTH METaJUIMYECKOTO LMIMHAPA; KOJIUYEeCTBa
TEIUIOTHI, TOJYYeHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (HUKCUPOBAHHOU
Macchl, B KOTOPYIO OIIYIIEH HarpeThlii IIWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJIaHHOT'O HATPETHIM IIJIWHIPOM, TIOCIE OIYCKaHWS €ro B BOMY KOMHATHOMN
TEMIIEPATyphl; OTHOCHUTEIBHON BIAXKHOCTH BO3[yXa; VYACIbHOW TETUIOTHI
MIaBjaeHuss Jbpaa. MccnenoBaHue WM3MEHEHMsI TEMIIEpaTypbl BOIBI  MpHU
Pa3IUYHBIX YCJIOBHUSX; SIBJICHUS TEIUIOOOMEHA NPHU CMEIIUBAHUU XOJOIHOU U

FOpﬂ‘-Ieﬁ BOJBI; IIpOLIECCa UCTIAPCHUSA

2.16

Qusuueckue s61eHUA 8 npupooe: TIOBEPXHOCTHOE HATSIKEHHE M KalWJUIAPHBIE
SBJICHUSI B NPHUPOJIE, KPUCTAJUIBI B MpHpoJie, udinydyeHue CoHIa, 3aMep3aHue

BOJI0EMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPBL, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIIIOB,
KUIAKOCTHBIM TEPMOMETp, AATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUTATEIb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHNA

3.1

BHGKTpI/IBaHI/ISI TCII. IIBa BHJA JJICKTPHUYCCKUX 3apsA10B

3.2

B3anmoneiicTBre 3apsokeHHBIX Tell. 3akoH Kynmona

33

3aKOH COXpaHEHUS AICKTPUIECKOro 3apsaa

34

3HeKTpI/I‘-IeCKOC IIoJIC. HaHp}I)KéHHOCTL QJICKTPHUYCCKOr'o  IIOJIA. HpI/IHI_II/IH

CYNECPIO3UIHNHU SJICKTPUICCKUX noJei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenu »snektpudeckux 3apsgoB. JleiicTBHE 3JIEKTPUYECKOro TMOJig Ha

aNeKTpudecKue 3apsiabl. [[pOBOTHUKHY U TUANEKTPUKH




[TocTosiHHBIN ANEKTpUYECKHU TOK. [[elicTBUs 3nekTprudeckoro Toka. Cuia Toka.

Hamnpsixenue.
3.6 I=q/t,U=A/q
DJIEKTPUYECKOE CONPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COITPOTUBIICHHUE:
3.7 R =pl/S
3.8 3akoH OMa ju1s yyacTka 3nekrpudyeckoi nenu: I = U/R
[locnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COEMHEHUE TPOBOJHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;:1=I+1I; Rzi.
2 2 2
CMmenanHble COETMHEHUS TPOBOJHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenmna:
3.11 O=I"-R-t
310 OnbiT Opcrena. MarHutHoe mosie MPSMOrOo MPOBOJHUKA C TOKOM. JIMHHMM
MAarHUTHON MHIYKIIUH
313 MargutHoe 1OJ€ IOCTOSIHHOIO MarHuTa. BzanMoaelcTBHE ITIOCTOSHHBIX
MarfuToB
3.14 JlelicTBME MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABneHue deKTpoMarauTHON nHAYKUMK. [IpaBuso Jlenua
Ilpakmuueckue pabomol
N3mepenne  DJIEKTPUYECKOTO  COMPOTHBJICHUS  PE3UCTOPA;  MOITHOCTH
316 AIEKTPUUECKOTO TOKA; PabOTHI SJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IIPOBOJHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH

COIIPOTUBJICHHA OT JIMHBI ITPOBOJHHUKA, IIOIIAAW €ro MOIICPEYHOro CCUCHUA U




YACJIBHOT'O COIIPOTUBJIICHU.
HpOBepKa npaBujia I SJICKTPUUYCCKOTO HAIMPSAKCHHA IPU IMOCICIO0BATCIIBHOM
COCOAVMHCHUHN IIPOBOJHUKOB; IIpaBuWjia A CHIIBI SJICKTPUYCCKOrO TOKa IIpHU

napajijIeIbHOM COEAMHEHUN TPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Dusuueckue a6neHUs 6 npupooe: D3IEKTPUUECKUE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Ipei] MOoIroCcoB,
POJIb MAarHUTHOTO TIOJISI JIJIs1 KU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea.: 3IEKTPOCKOI, aMIepMeTp, BOJIBTMETp, PpeocTar,
CYETUUK  DJICKTPUYECKON  DHEPTUM,  DAJICKTPOOCBETHTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTesbHbIE AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEAOXPAHUTENH, DJICKTPOMATHHUT, JJEKTPOJBHUIaTelh IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJTH
3.20 JlydeBast mozens cBerta. [IpsimonnHeliHOE paclipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHUS CBETA
3.23 Jucnepcus cBera
304 Jlunza. Xox nydeii B nunze. DokycHoe paccrosiHue JuH3BL. ONTHYecKas cuia
' nuH3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucreMa. OnTuyeckue npubopsl
IIpaxmuyeckue pabomul
###Par##l3MepeHne ONTHYECKON CHIIBI coOuparomield JTUH3bI; (OKYCHOTO
paccTosiHUS cOOMparoIieil JIMH3HI (0 CBOMCTBY PaBEHCTBA pa3MEpPOB MpeaMeTa
U U300paKeHMs, KOTAa MpeAMET PacloioKeH B JBOMHOM (hoKyce), moKa3zaTens
3.26 MIPEJIOMJICHHUS CTEKIIA.
###Par###lccnenoBanue CBOWCTBA M300pa)k€HUs!, MOJYYEHHOTO C IMOMOILBIO
coOuparomieil JTHH3bI;, M3MEHEHHUs (OKYCHOTO PACCTOSIHHSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU yrja MpPeJOMJICHUS CBETOBOrO Jiyya OT yIJjia MaJeHus Ha
IPaHULE «BO3JIYX — CTEKIIO»
327 Qusuyeckue aenenusi 6 npupode: 3arMmeHuss ConHua u JlyHbl, 1BeTa Ted,
' ONTUYECKHUE ABJICHUS B aTMOCchepe (IIBeT HeOa, pedpakius, pagyra, MAPax)
308 Texnuyeckue ycmpoticmeéa: O4YKH, TEpHUCKOI, QoToanmapar, ONTHYECKHE
. CBETOBOJbI
4 KBAHTOBEBIE ABJIEHUA




PanunoaktuBHOCTh. Anb(da-, 6eTa-, raMma-u3nydeHnus. Peakiuu anbda-u Oeta-

4.1
pacmnaja

4.2 OmnerTel Pesepdopaa mo paccesnuto ansga-yactuul. [lnanerapaas moaens aToma

43 Cocras atomMHOro0 spa. M3oTomnsl

4.4 [Tepuon monypacnaga aTOMHBIX SIAEP

4.5 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apSAJ0BOIO K MaCCOBOI'O YHCET
Qusuueckue A61eHUs 8 Npupode: E€CTECTBEHHBIN pPaaUOAKTUBHBIA (poH,

4.6 KOCMUYECKHE JIy4d, PpPaJUOAKTUBHOE W3JIyUEHUE NPUPOJHBIX MHUHEPAJIOB,
NENCTBUE PaAMOAKTUBHBIX U3JIyYEHUI Ha OPraHUu3M YeJIOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHIUBHUYaIbHbBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SOHEPICTUKA




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®usuka, 8 knace/ [epeimkun U.M., BanoB A.U., AKimoHepHOE 001IIeCTBO

«M3narenscTBO «lIpocBemenne

METOINYECKHUE MATEPHUAJIbBI UIA YUUTEJIA

®usuka. 8 kiacc. ugaktuyeckue marepuainsl, Mapon A.E., Mapon E.A.
CamocTosiTeNIbHbIE U KOHTPOJIbHBIE PaOOTHI.
®dwusuka. 8 kiacc, Mapon A.E., Mapon E.A. ®usnka. 8 knacc. Meroaudeckoe mocooue k

yueOHuky A.B. Ilepbikuna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

Ipe3enTanus, BUACOPOJINK, MYIbTUMEIUHHBIA KOMITJIEKC K Y4eOHUKY, HHTEPHETPECYpC,
BUpTYyaibHas 1aboparopus https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-fizika/
https://lecta.rosuchebnik.ru/ http://www.fizika.ru/ https://fiz.1sept.ru/fizarchive.php

http://school-collection.edu.ru/ https://rosuchebnik.ru
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