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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo (¢u3nMke Ha ypoBHE OCHOBHOrO oOmiero oOpa3oBaHHUSI COCTaBIICHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanbHOll paboueld mporpamMmbl BocnuTanus W KoHIenmmu mnpenogaBaHus y4eOHOTO
npeaMera «Pusuka.

Copepxanue  mporpaMMmbl 1o (QU3MKE  HampaBieHO Ha  (OpMHUPOBaHUE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYYaloOlUUMXCSd W OpraHu3alMi0 HM3y4YeHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenvera B peamusanuu  TpeboBanuiin I'OC OOO K IUIAHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[Tporpamma 1o ¢u3uKe yCTaHABIMBACT paclpeseieHne yueOHOro Marepuaia 1mo rojaam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢u3uke pazpaboTaHa C LENBbI0 OKA3aHUS METOJUYECKOW ITOMOIIH
YUUTEIO B CO3JIaHUH PabOoYei MpOrpamMMBbl 110 Y4eOHOMY MpeIMETY.

®du3uKa SBISETCS CUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouosorueii, actpoHOMHENW U (PU3NYECKON reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEAOCTaBISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOola
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

Opna U3 TTaBHBIX 337a4 (PU3NUYECKOro 0O0pa3oBaHus B CTPYKType 00IIero oopa3oBaHUs
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHOH T'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
oOyyJaronuxcs.

W3ydenne ¢u3nkun Ha 0a30BOM YpOBHE IpEAINOJaraeT OBJAJAECHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaAMOTHOCTb!

® Hay4YHO OOBSICHSTD SIBICHUS;

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIIEI0BaHMS;

® HTEPIPETUPOBATh JAHHBIE U UCIOJIb30BaTh HAYYHBIE I0KA3aTEIbCTBA [ MOIYUYEHUS
BBIBOJIOB.

Ienn u3ydyeHus (QU3MKM Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs OIpEIesieHbl B
Konnenmnuu npenonasanus ydeOHoro npeamera «@usuka» B 00pa3oBaTENbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepanuu, peaau3yroUMX OCHOBHBIE 00111€00pa30BaTENbHbIE IPOrPAMMBL,
yTBep)KAEHHON pemenneM Kosernn MunncrepctBa npocsemienust Poccuniickont denepannn
(mpotokon ot 3 nexadps 2019 r. Ne [IK4BH).

Hean n3ydyenus pu3uku:

e IpuOOpETeHNE UHTEepeca M CTpeMJIeHUs OOydaroluxcsi K HAy4YHOMY M3yYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTENH;

epa3BUTHE IMPEJCTaBICHUH O HAyYHOM MeETOJleé TO3HaHus |  (QOpMHpPOBaAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

¢ hopmHpoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3YYEHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



¢ hopMupoBaHKE TPEACTABICHUN O POy (PU3MKK JJIsT Pa3BUTHS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

®pa3BUTHE TMPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymei mnpodeccuoHanbHOMI
NEeSITeIbHOCTH, CBS3aHHOW C (DM3MKOHM, IMOArOTOBKA K JajbHEWNIEMy OOYYCHHIO B OSTOM
HaIlpaBJICHUH.

JlocTiKeHne S3TUX IeJied MporpaMMmbl 1Mo (U3MKe Ha YPOBHE OCHOBHOIO OOIIETO
00pa3oBaHUs 00ECIEUNBACTCS PEIICHUEM CICAYIONINX 3a1a4:

® IPHOOPETCHNE 3HAHWH O JUCKPETHOM CTPOCHUHM BEHIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, DJICKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

® [IPHOOPETCHUE YMEHHW ONUCHIBATH M  OOBSICHATH (U3WYCCKHE SBICHUSA C
UCTIOJIb30BaHUEM TTOJTyUYEHHBIX 3HAHUIA,

® OCBOGHHE METOJIOB PELICHHsS MPOCTEHINNX pacu€THBIX 3aJad C HCIOJIb30BaHUEM
(Gu3nUeCKUX MoIeNel, TBOPYECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

epa3BUTHC YMCHHWM HAONIOAATh TNPUPOJHBIC SIBICHUS W  BBINIOJIHATH  OIBITHI,
nabopaTopHble  pabOTBl W DKCICPUMEHTAIBHBIC  HCCICAOBAaHUS C  KCIOJIb30BAaHHEM
HU3MEPUTEIIBHBIX TPHOOPOB;

e ocBOeHHE NpUEMOB PabOTHI ¢ HWH(OpMAIUEH (U3NIECKOTO COACpKaHUs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSX (DU3MKH, aHAIM3 M KPUTHYECKOE OICHMBAHUE
nHpopmanuu;

® 3HAKOMCTBO CO chepamu MPOHECCHOHATLHOU JICATEIIEHOCTH, CBSI3aHHBIMH C (U3UKOM, 1
COBPEMEHHBIMU TEXHOJOTHSIMHA, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (DU3UUICCKOM HAYKH.

Ha usyuenue ¢usuku (6a30Bblii ypoBEHb) HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus B
8 Kiacce oTBoAMTCS 68 yacoB (2 yaca B HEACIIO).



COJEP)KAHUE OBYYEHUA

Pa3nen 1. TenioBble siBeHHS.

OcHOBHbIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETHUECKON TEOPHH CTPOCHHUS BelecTBa. Macca
U pa3Mepbl aToMOB U MoJeKyld. OIbITbl, MNOATBEPKIAIONIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKMHETHUYECKOU TEOPHH.

Mopnenu TBEPIOTO, KUAKOTO U Ta3000pa3HOr0 COCTOSHUH BemiecTBa. Kpucrammmaeckue
u amopdubie Tena. OOBSICHEHHE CBOWCTB Tra3oB, XUAKOCTEH U TBEPIBIX TEJI HA OCHOBE
MOJIO)KEHUH MOJIEKYJISIpHO-KUHETHUYeCKoi Teopun. (CMaynMBaHUE M KaNWUISIPHBIE SBIICHUS.
TennoBoe paclIMpeHne U CxKaTue.

Temneparypa. CBs3p TeMmmeparypbl CO CKOPOCTbIO TEIJIOBOTO JIBMJKEHMSI YacTHII.
Buytpennsas osneprus. CrnocoObl HW3MEHEHHUsI BHYTPEHHEM »JHEpruM: TeIuionepenadya u
coBeplieHue paboThl. Bupl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYECHHUE.

KonmdgecTBo TemnoTel. YiaenbHas TEIUIOEMKOCTHh BEIIECTBA. TEMIO0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [lnmaBneHue M OTBEplIeBaHUE KPUCTATTMYECKUX
BEleCTB. YaenpHas Termora muaBieHus. [lapooOpa3oBanme u konjeHcarus. lcnapenue.
Kunenue. YnaenbHas Ttemnora mapooOpa3oBaHHs. 3aBUCHUMOCTb TeMIEpaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHS.

BnaxnocTs Bo3ayxa.

DHeprus ToIIMBaA. Y IeibHAs TEIJI0TA CTOPAHUS.

[Mpunnunsr pabotel TemnoBbix aurareneit KIIJ TemioBoro asurarens. TermnoBbie
JIBUTATEJIH U 3aIIATA OKPYKAOUIEH CPEBI.

3aKOH COXpaHEHUs U MIPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
HaGmronenue nuddys3un.
HabGmronenue siBiieHn cMauyMBaHUS U KalTWJUTSIPHBIX SIBJICHUH.
Habmtoienue TemnoBoro pacuvpeHus Ted.
V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphl.
Bunae! Tennonepenayn.
OxnaxaeHue Ipu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
10.  CpaBHeHHE TEIUIOEMKOCTEH Pa3INYHBIX BEIICCTB.
11. Hab6monenue kuneHusl.
12. HalmropeHue MOCTOSHCTBA TEMIIEPAaTyphl IPH TJIaBICHUU.
13. Moenu TEMIOBEIX JBUTATEIEH.
Jlabopamopuvie pabomol u onsimol.
. OmnbITEI MO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO TTPUTSHKCHUSI.

CoNOR~LDPE

1
2. OnbITH MO BRIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WM caxapa.
3. OnbITH O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHHSI Fa30B, KUIKOCTEN U TBEPBIX TEI.
4. OmpeneneHue NaBiaeHUs Bo3AyXa B OaJIOHE HINpHULIA.
5. OmpITHI, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh JaBJIEHUS BO3JIyXa OT €ro oObéma M
HarpeBaHus WINA OXJIaKICHUS.
6. IlpoBepka rumoTe3bl JIMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA JKUJKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.



7. HaGnromeHue M3MEHEHUs] BHYTPEHHEH SHEPTUH Tela B pe3yibTaTe Terlonepeaadd u
paboThI BHEITHHUX CHIL

8. UccnenoBanue siBIICHUS TETUIOOOMEHA MPY CMEIIUBAHUU XOJIOTHOM U TOPSTYEH BOJIBI.

9. OmnpeneneHne KOJNMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH TpU TEIIOOOMEHE C
HaArpeThiM METAJUTMYCCKUM IUITHHIPOM.

10.  Omnpenenenue yaenbHOU TEIIOEMKOCTH BEIIECTBA.
11. Hccnenosanue nmponecca UCnapeHus.

12. OmnpeneneHue OTHOCUTENILHON BIaKHOCTH BO3IyXa.
13.  Onpenenenue yaenpbHON TEMIOTHI IUIABICHUS JIbJA.

Pa3nen 2. DiekTpuyecKkue 1 MATHUTHBIE SIBJIEHHSI.

Onextpuszauus Ten. /[Ba poaa aeKTpUYECKUX 3apsaoB. B3aumoneicTBue 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEUCTBUS 3apSKEHHBIX TE1 OT BEJIUYUHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onexrpuueckoe none. Hanpsyk€HHOCTh AniekTpudeckoro noss. [lpuniun cyneprno3unuu
AIIEKTPUYECKUX I0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenun snextpuyeckux 3apsiioB. DJIeMEHTapHbIM 3yieKTpuueckuil 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DONeKTpUUeCKUd TOK. YCIIOBUS CYILIECTBOBAHMS 3JIEKTPUUYECKOro ToKa. lcrounuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia Toka. OnekTpudyeckoe HampspkeHue. ConpoTHuBiEHHE
IPOBOJHMKA. YJIEIbHOE CONpPOTUBJIEHME BewlecTBa. 3akoH Owma Juid  ydacTKa LEMu.
IlocnenoBarenpHOE U MapaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

PaGora u MoIIHOCTH 3MeKTpUYecKOro Toka. 3akoH Jlxoyns—Jlenuma. DinekTpudeckue
e U MOTPeOUTENHN NIeKTPUIEeCKOr dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHuTHl. B3anMoIelCTBHE MOCTOSHHBIX MAarHMTOB. MAarHuTHOE IOJeE.
MarnuTtHOe noJie 3eMJIM U €ro 3Ha4eHHe NS ’KU3HU Ha 3emute. OnbIT DpcTeaa. MarHutHoe mosie
ANEKTPUUECKOro ToKa. [[puMeHeHne 3eKTPOMarHuToB B TeXHUKE. [[eficTBUe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO Toka. lcnonb3oBaHue
AIIEKTPO/IBUraTesIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

OneiTel  @apanes. SfIBieHue d3IeKTpOMarHUTHONM uHAyknuu. IlpaBuno JleHna.
OnextporeHeparop. CrocoObl MOJyYeHHs] 3JNEKTPUUECKOM HHEpruu. OIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poJia ANEeKTpUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apSyKEHHBIX Tell.
YCTpOoKCTBO U IEMCTBUE IIEKTPOCKOIIA.
OneKTpocTaTHuecKast UHIYKIUS.

3aKOH COXpaHEHUs MIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUTIOBBIX JTUHUHI 3JIEKTPUUECKOTO MO,
N cTouyHNKM TOCTOSIHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

10.  DnexTpuyecKuil TOK B )KUIKOCTH.

11.  T'a30BbIi pazpsz.

12. H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

CoNaORrLODdE



13.  U3mepeHwue 3eKTpUUECKOT0 HAMPSHKEHUS BOIETMETPOM.

14.  PeocraT u MarasuH CONPOTUBIICHUI.

15. BzaumopeicTBuEe NOCTOSSHHBIX MAarHUTOB.

16.  MopenupoBaHrue HEBO3MOKHOCTH pa3/IesIeHUs MOII0COB MarHuTa.

17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmeIT Dpcrena.

19. MarnuTtHoe 1oJjie ToKa. JJIEKTPOMarHmr.

20.  JleficTBME MarHWTHOTO IOJIsI HA TPOBOJAHUK C TOKOM.

21.  DnexTpoABHUraTesb MOCTOSHHOTO TOKA.

22.  HccnenoBaHue sSBICHUS AJIEKTPOMArHUTHON MHIYKIIWU.

23.  OmbiTer Dapanes.

24.  3aBUCHMOCTb  HAaNpaBiCHHUS  MHAYKIMOHHOTO TOKAa OT  YCJIOBUH  €ro
BO3HHUKHOBEHHUS.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.
OnbITHI 1O HAOIIOEHUIO SJIEKTPU3ALUU TNl MHAYKIHEH 1 PU CONTPUKOCHOBEHUHU.
HccnenoBanue ACHCTBUS SJICKTPUIESCKOTO MOJIS HA TPOBOJIHUKU U TUDJICKTPUKH.
COopka u IpoBepKa padOTHI JEKTPHUICSCKOH IETIH ITOCTOSTHHOTO TOKA.
V3mepeHue u peryJIMpoBaHUEe CUITBI TOKA.
W3mepeHue u peryIupoBaHue HAMIPSHKECHUS.

6. HccnenoBanne 3aBHCUMOCTH  CHJIBI  TOKa, HAYIIETO 4Yepe3  Pe3ucTop, OT
COIPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.

7. OUBITBI, JEMOHCTPHPYIONIME  3aBHCUMOCTh  DJIGKTPUYCCKOTO  COIPOTHBIICHUS

oL E

IPOBOJHHUKA OT €r0 JAJIUHBI, IIJI0IIAI1 TOIEPEUYHOro CeYEeHUs U MaTepuaa.
8. IlpoBepka mpaBwila CIOXKEHMs HaNpsOKEHUH IPU IOCIEJOBATEIBHOM COEIMHEHUU
JIByX PE3UCTOPOB.
9. IlpoBepka mpaBuIIa AJIsi CHIIBI TOKA MTPH MApaJLICIIbHOM COSAMHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11.  OnpezeneHue MOIIHOCTH JIEKTPHUUECKOTO TOKA, BBICNIAEMON Ha PE3UCTOPE.

12.  HccnemoBanue 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO dYepe3 JIaMIIOYKy, OT
HaIpsDKEHUsS Ha HEel.

13.  Onpenenenune KIIJ[ HarpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOEHUCTBUS MOCTOSTHHBIX MAarHUTOB.

15.  H3yuyeHue MarHUTHOrO MOJISI MOCTOSHHBIX MAarHUTOB IMpPH HMX OOBEAMHEHUU U
pa3encHUN.

16.  UccnenoBanue AEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIbI B3aMMOJAEHCTBHS KaTYILIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIIPaBJIEHUS TOKA B KaTyIIIKE.

18.  M3yueHwue AeiicTBUS MarHUTHOTO ITOJISI HA TPOBOTHHUK C TOKOM.

19.  KoncrpyupoBaHue U U3y4eHUE pabOTHI SJIEKTPOIBUTATENS.

20. N3mepenne KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.

21.  OneITBI TO  WCCICNOBAHHUIO  SIBIICHHUS  DIEKTPOMATHUTHOM  WHAYKIUH:

HCCICIOBAaHUC W3MEHEHHUH 3HAUCHUS U HaITpaBJICHUA WHAYKIOWUOHHOI'O TOKaA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs HaIlpaBJI€HO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.

B pesynbrare wu3ydeHuwss (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpMOTH4€eCKOro BOCIIUTAHUS

- TpOsBIEHUE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
du3nveckoil HayKH;

- IEHHOCTHOE OTHOIICHHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaxJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K AaKTUBHOMY Yy4YacTHIO B OOCYXIEHUM OOIIECTBEHHO 3HAYHMBIX H
ATUYECKHUX MPo0IeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM TOCTIKEHUH (pr3nkw;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

- BOCIIPUSTHE ICTETUYECKUX KauecTB (PM3MUECKON HAyKH: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HAHME IIEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BAKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HaHHE IIEHHOCTH 0e30MacHOro oOpasa KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BaXHOCTHU IIPaBHII O€30MaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA IOPOTax, C ANEKTPUUECKUM
U TETUIOBBIM 000PY/IOBAHHEM B IOMAIIHUX YCIOBUSIX;

- c(OpMHUPOBAHHOCTH HaBhIKA pedIIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMUOKY U TaKOTO
K€ MpaBa y Jpyroro 4eji0BeKa;

6) TpynoBOro BocnuTaAHUSA:

- AaKTHBHO€ YyyacTH€ B pELIeHMHM MpaKkTH4YEeCKHX 3agad (B paMKax CeMbH,
0o0pa3oBaTeNbHONM  OpraHM3allid, TOpojaa, Kpass) TEXHOJOTHMYECKOW ©  COIMAIbHOU
HaIlpaBJIEHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3HMUECKUX 3HAHUIA;

- HHTEpeC K MPaKTHYECKOMY U3YUYEeHHUIO podeccui, CBI3aHHbIX C (PU3UKOMH;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

- OpHEHTalus Ha NpUMEHEHHE (U3MYECKUX 3HAHUM A pelleHus 3agad B 00JacTH
OKpYXarollel cpelibl, IIIAHUPOBAHUS MOCTYIIKOB M OLEHKH X BO3MOXHBIX IOCIEICTBUHI IS
OKpYXarolle cpenbl;

- OCO3HaHMeE INI00ATLHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U IyTel UX peleHus;

8) ajanTannu K N3MEHAIOIMMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTpPeOHOCTh BO B3aWMOJICHCTBMM TPH BBINOJHEHHUHM HCCIEIOBAHUNH W TPOEKTOB
¢u3nUeckoil HapPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM JAPYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO J1€ATEIbHOCTb;

- MoTpe6HOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUIl, B TOM uucie (OpMyIUpOBaTH HJEH,
HOHSATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B TPUOOPETEHUHN HOBBIX (DU3HUECKUX 3HAHUII;



- CTpEeMJICHHE aHAJU3UpOBaThb WU BBIABIATH B3aUMOCBSI3M IPHUPOJIBI, OOILIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OLEHKAa CBOMX JECUCTBUU C Y4YETOM BIIMAHMS HA OKPYXKAIOLIYI CpPely, BO3MOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHus mnporpamMmbl M0 (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanusi y oOyuaromierocsi OynyT chOpMUPOBAaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHBEpCAJIbHBbIE Y4YeOHBbIC JECHUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIC ICHCTBHSA, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHBbIE yUeOHbIe JeiicTBUS

Ba3zoBble Jloruyeckue aeiicTBUA:

® BBIBJIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHaBIMBATh CYLIECTBEHHBINH MPU3HAK KJIACCU(UKALIUU, OCHOBAHUS /7151 0000IIECHHS
U CpPaBHEHUS;

® BBIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B PACCMATPUBAEMbIX (pakTax, JTaHHBIX U
HAOJII0JICHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBJICHUSM;

® BBIBJIATh NPUUYMHHO-CIIECJICTBEHHbIE CBSA3M IPU HM3YYEHUU (HU3UUECKUX SIBJICHUN U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM J€YKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYHH;

® CaMOCTOSITEIbHO BBIOMpPaTh cHoco0 peuieHus ydeOHOH ¢u3myeckoil 3amauu
(cpaBHEHHE HECKOJBKHUX BapUaHTOB pEIICHUs, BbIOOp Hambojee MOAXOIALIEr0 C Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBareibckme 1elCTBUSA:

® JCIOJb30BaTh BONPOCHI KAK UCCIIEI0BATENIbCKUM HHCTPYMEHT ITO3HAHUS;

® QPOBOAUTH [0 CAMOCTOSITEILHO COCTaBJICHHOMY IIJIaHY ONBIT, HECJIOXKHBIN
(bU3HYECKU HKCTIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,

® OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMaINIO, MOTYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOSATENbHO (HOpMYyTUpPOBaTH OOOOWIEHHS M  BBIBOJBI 10  pe3yJibTaTam
POBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3MPOBATH BO3MOXKHOE JalibHeHIee pa3BUTHE (PU3NUECKUX MPOILIECCOB, a TAKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanueii:

® MPUMEHATh DPA3IUYHBIE METO/bl, HHCTPYMEHTBl M 3alpochl IpU TIOMCKE M OTOOpe
UH(OPMALIUY WU TAaHHBIX C YYETOM MPEIoOKeHHON yueOHoM (usnyeckoit 3a1au;

® aHAJIM3HPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH UH(DOPMALIMIO PA3IUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

® CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (hopMy mpencTaBieHHs HHPOpMAILUU U
WITIOCTPUPOBATh pelllaeMble 33aaul HECJIOXKHBIMU CXeMaMH, TuarpaMMaMu, HHOM rpadukoil u
WX KOMOWHAIUSIMH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUA:



e B xone OOCYyXACHHS Y4yeOHOro marepuaja, pe3yJbTaToOB JIA0OPATOPHBIX paldOT H
MIPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJaeMOW TeMbl U BBICKA3bIBaTh HJIEH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep KaHue OJIarokKenaTeIbHOCTH OOIICHHUS,

® CONOCTABJISITH CBOM CYXACHUS C CYXICHUSMU JAPYrUX YYaCTHHKOB JHAJIOra,
00Hapy>XKUBATh Pa3IuyKle U CXOACTBO MO3UIIMIA;

® BBIpaXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MMCbMEHHBIX TEKCTAX;

e nNyONMYHO TPEACTABIATH  PE3YJbTATHl  BBIMOJHEHHOTO  (U3MYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

® [IOHMMAaTh W HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAWBHUAYaJIbHOU pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

® [PUHUMATH LEIU COBMECTHOW JESITEIBHOCTH, OPraHU30BBIBaTH JEHUCTBUS MO €€
JOCTHIKEHUIO: PaCIpelleisiTh PO, 00CYKIaTh MPOILECCHl U PE3YJIbTaThl COBMECTHON PabOTHI,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

® BBLINOJHATH CBOIO YacTh Pa0OTHI, JOCTUTas KaueCTBEHHOTO pe3ylibTaTa MO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUSA C APYTMMH YJICHAMU KOMAH/IbI;

® OIICHMBATh KAaueCTBO CBOEro BKJIaga B OOMMIA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—[l)le JeHCTBUSA

Camoopranmszaums:

® BBIABJIATH IPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYALMX, TPEOYIOIIUX [T PELICHUS
bu3nUecKrx 3HaHUM;

® OpHUEHTUPOBATHCA B PA3JIMYHBIX NOJAXOJAAX MPHHATUSA pPELICHUH (MHAUBHIYyaJbHOE,
HPUHATHE PELICHUS B IPYIIIE, IPUHATHE PEIIEHUH Ipynmoil);

® CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelleHuss (U3MYecKOl 3ajaud WM IUIaHa
UCCIIEIOBaHUS C  Y4€TOM  HMMEIOLIUXCS PECypCcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATh MPEIJIaracMbl€ BApUAHThI PEIICHU;

e jenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILLIEHUE.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH HHTEJIEKT:

® J[aBaTh aJACKBATHYIO OLICHKY CUTYallUX WU NIpCJiarathb IjiaH eé U3MCHCHUS,

e OOBSACHATH TPUYMHBI JIOCTHXKEHUS (HEJOCTUKEHMS) pE3yJbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

® BHOCHUTBH KOPPCKTUBLI B ACATCIIBHOCTD (B TOM YHCJIE B XO/ BBIIIOJIHCHU (1)I/ISI/I‘IGCKOFO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

® OILICHUBATH COOTBETCTBUE PE3YJIbTAaTA LEIH U YCIOBUAM;

® CTaBUTH ceOsl HA MECTO JPYroro 4YejioBeKa B XOJ€ CIopa UM JUCKYCCHM Ha HAYyYHYIO
TEMY, IOHUMATb MOTHUBBI, HAMEPCHHA U JIOTUKY APYIroro,

e [pu3HaBaTh CBOE MpaBO Ha OWMOKY MpHU peHIeHuH (U3MYecCKUX 3aJad WId B
YTBECPXKACHUAX HAa HAYYHBIC TEMBI U TAKOC K€ IMPaBO APYTOToO.

INPEAMETHBIE PE3YJIBbTATDBI



K koH1y oOydeHus B 8 Kiacce mpeaMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:

® JCIOJb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE JBU)KEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HBIE TeJa, HACHIIIEHHBIN
Y HEHACBILIECHHBIN Iap, BJIAXHOCTb BO3JyXa, TEMIIEPATypa, BHYTPEHHSS DHEPrUs, TEIJIOBON
JBUTATElIb, DJEMECHTAPHBIM JJIEKTPUYECKUN 3apsifi, JJIEKTPUYECKOE I10JIe, INPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE I10JIE;

e pa3InyaTh SBJIECHUS (TEIUIOBOE pPACUIMPEHUE U CXaThe, TEeIulonepenada, TEIJI0BOE
paBHOBECHE, CMayMBaHUE, KallWUIApHbIC SBJICHUS, HCIApEHUE, KOHJIECHCALUdA, ILJIaBJICHUE,
Kpuctauin3anus (OTBEp/IeBaHKE), KUIICHHE, Terulonepenaya (TerionpoBOAHOCTb, KOHBEKIIUS,
U3JIy4YeHUE), JIEKTpU3alus Telsl, B3auMOJCHCTBUE 3aps]0B, JNEHCTBUSA UIEKTPHUUECKOrO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOACHCTBHE MarHUTOB, JEHCTBUE MArHUTHOTO I10JIs1 HA ITPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHAYKIMS) 110 ONMCAHUIO UX XApAaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIKUX JTAaHHOE (PH3HUUECKOE SBJICHNUE;

® pacro3HaBaTh MPOSIBIEHUE U3YUEHHBIX (U3NUECKUX SIBIICHUH B OKpYXKarolleM MUpE, B
TOM dYHWClIe (U3UYECKHE SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalWIUISIPHBIC
ABJICHUS B IPUPOAE, KpUCTalUIbl B mpupone, usiaydeHue CosHLa, 3amep3aHue BOJOEMOB,
MoOpckue Opu3bl, 00pa3oBaHHE pOCBl, TyMaHa, HHEs, CHera, 3JEKTpPUYECKHUE SBICHHUS B
aTMocdepe, IMEKTPUIECTBO KHUBBIX OPraHU3MOB, MarHUTHOE Ioyie 3eMid, Japeid Mmoocos,
pOJIb MarHUTHOTO MOJS JUId KU3HU Ha 3emile, MOJSPHOE CUSHUE, NPU 3TOM IEPEBOJUTH
IPAaKTUYECKYIO 33Jjauy B y4eOHYIO, BBIJICJIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX
SIBJICHUIA;

® OIUCHIBATh U3yUYCHHBIE CBOMCTBA TN U (PU3MUYECKHE SBICHHS, UCIIONB3Ys (pU3HUecKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrHsl, KOJIUYECTBO TEIUIOTHI, y/IelbHAas TEIIIOEMKOCTh
BEIIECTBA, YJAEIbHAs TEIUIOTAa IUJIABJICHUS, YAEIbHAs TEIUIOTa MapooOpa3oBaHUs, yAEIbHAs
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJNIbHAS BIAXHOCTb BO3JyXa, DJJEKTPUYECKUH 3apsl, CHJIA TOKa, D3JIEKTPUYECKOe
HanpsDKEHUE, COMPOTHBIIEHUE MPOBOJHHMKA, YJEJIBHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKa), MPU OMHCAHUU MPABUIBLHO TPAaKTOBAaTh (PU3UYECKHUI CMBICI
MCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHHUS M €AUHUIIBI (PU3NUECKUX BEJIUYUH, HAXOAUTH (YOPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (PU3WYECKYIO0 BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH TIpaduKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

® XapaKTepu3oBaTb CBOMCTBA Tell, (PU3WYECKUE SIBICHHUS U MPOLECCHI, HCIOIb3Ys
OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BEIIECTBA, NPUHIIMII
CYNepHo3uIMK Nojieill (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma s
ydacTka 1enu, 3akoH J[xoyns—JIenna, 3akoH coxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPAKEHHE;

® O00BACHATH (PU3UUECKUE TPOLECCHl M CBOICTBAa Tell, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallUll IPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH IPUUYUHHOCIEACTBEHHBIE CBS3H,
CTpPOUTh OObBSICHEHHWE M3 1—2 JIOrMYecKHMx MIaroB C Omopod Ha 1—2 H3yYeHHBIX CBOWCTBA
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

e pemath pacu€THbIE 3a7a4u B 2-3 JEHCTBUSA, HCIONB3YS 3aKOHbI U (OPMYIIHI,
CBs3BIBAONIME (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHaju3a YCJOBMS 3a/ayd 3alHChIBaTh
KpaTKoe YCJIOBHUE, BBIABIATH HEJOCTAaTOK JaHHBIX JJIs pEIleHUs 3a/laud, BHIOMpATh 3aKOHBI U
dopmysbl, He0OXOoAUMBIE ISl €€ pelieHHs], MPOBOAUTh Pacuy€Thl M CPABHUBATH IOJyUYEHHOE
3HaYeHHe (PU3NUECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;



® pacrno3HaBaTh NPOOJEMbl, KOTOPbIE MOXXHO PpEIIUTh MPU IOMOLIM (PU3UUYECKUX
METO/IOB, HCHOJb3ys ONUCAHWE WCCIEAOBAaHUS, BBIACIATh IPOBEPAEMOE IPEANOIOKEHHE,
OLICHMBATh [IPaBUJIBHOCTh MOPSAKA IPOBEACHUS UCCIIEI0BAHMS, 1E€1ATh BHIBOJIBI;

® TPOBOAMTH OIBITHI [0 HAOIIOACHUIO (PU3UUECKUX SBICHUN WM (PU3NYECKHX CBOMCTB
TeN (KamWwUISIpHBIE SIBJICHUS, 3aBUCHUMOCTH JIaBJICHHUS BO3AyXa OT e€ro o0bEMa, TemIeparyphl,
CKOPOCTH IIpoLlecCa OCTBIBAaHUSI M HarpeBaHWs IIPU HU3JIYyYEHUH OT IBeTa H3IIydarouei
(morsjomaroneif) NOBEpXHOCTH, CKOPOCTb MCHApEHUs] BOJbl OT TEMIIEPATyphbl XKHUIKOCTH M
IUIOIAAN €€ IOBEPXHOCTH, IEKTpU3aLUs TeJ U B3aMMOJAEHCTBHE 3JIEKTPUYECKUX 3apsOB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlHM3allsl MAarHUTHBIX II0JIEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO IOJS HAa IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTa,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOILO  TOKa):  (OpPMYJIMpOBAaTh  IpPOBEpsEMble
HPEINON0XKEeHUs, COOUpaTh YCTAaHOBKY M3 IPEUIOKEHHOrO0 OOOpYJOBaHUS, OINHUCBHIBATH XO[
OTBITa U (POPMYJIUPOBATH BHIBOJIBI;

® BBINOJHATH IPSIMbIE U3MEPEHUS TEMIIEPATYphbl, OTHOCUTEIBHOM BIIAKHOCTU BO3/1yXa,
CHJIBI TOKA, HAINPSDKEHHs C MCIOJIB30BAHUEM AHAIOTOBBIX MPHUOOPOB M JATYMKOB (DU3MUYECKHX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHUH ¢ yUETOM 3a/1aHHOM a0COJIIOTHOM MOrPEIIHOCTH;

® [POBOAMTH UCCIIEOBAHUE 3aBUCUMOCTH OAHON (M3MYECKOH BEJMUYMHBI OT APYrou c
UCIOJIb30BAaHUEM MPSIMBIX HM3MEpPEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IHPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAM MOMEPEYHOr0 CEUYEHUS M YJEeIbHOIO CONPOTUBIICHUS BEIIEeCTBAa MPOBOJAHUKA,
CWJIBI TOKa, WJAYIIET0 uepe3 IPOBOJAHHUK, OT HAINpPSDKEHHMsT Ha IPOBOJHUKE, HCCIEI0BAaHUE
[OCJIEAOBATENbHOIO M MapajUIeIbHOIO  COECIWHEHUH  MPOBOJHUKOB):  IJIAHUPOBATh
UCCJIEJOBaHKE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIEAYs NPEUI0KEHHOMY IUIaHY,
(buKcUpoBaTh pe3yNbTaThl IMOJYYEHHOM 3aBHCHUMOCTH B BHUAE TaONULl U TpaduKOB, JeNaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

® TPOBOAWTH KOCBEHHBIE M3MEPEHUS (U3NUECKUX BENWYMH (yIENbHAS TETUIOEMKOCTD
BEIIECTBAa, CONPOTUBJICHHE TMPOBOJHMKA, paboTa W MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOMpATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIE€Ays MNPEJI0OKEHHON
UHCTPYKIIHUH, U BBIUYUCIIATH 3HAUCHHE BETUUUHBI;

e coOmofaTh MpaBWiia TEXHUKH O€30MacHOCTH IMpu pabore ¢ J1abopaTOpHBIM
00opyaOBaHUEM;

® XapaKTepHU30BaTh MPUHIUMBI JCUCTBUS H3YyUYEHHBIX TNPUOOPOB U TEXHUUECKUX
YCTPONCTB € OMOPOM Ha UX OMUCAHMA (B TOM YHCIE: CUCTeMa OTOIUIEHUS JIOMOB, TUTPOMETD,
napoBasi ~ TypOMHa,  aMmepMeTp, BOJbTMETP, CUYETUMK  OJEKTPUUYECKOM  SHEpruu,
AIIEKTPOOCBETUTENbHbIE  NPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOpPHl  (IpPUMEpHI),
AIIEKTPUYECKUE MPENOXPAHUTENH, AJIEKTPOMArHuT, 3JIEKTPOABUIaTelb IOCTOSHHOIO TOKa),
UCTONb3Yysl 3HAaHUS O CBOMCTBaxX (U3MYECKUX SBIEHUH M HeoOXoauMmble (U3NYECKHe
3aKOHOMEPHOCTH;

® pAacCIlO3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPONCTBA M H3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHbIM pUCYHKaM (KHUAKOCTHBIM TEpPMOMETpP, TEPMOC, MCUXPOMETP,
TUTPOMETpP, JBUTATEIh BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI
AIIEKTPUYECKUX ILeneil ¢ MocieAoBaTeIbHbIM U TMapayieIbHbIM COEJUHEHHEM 3JIEMEHTOB,
pasinyas ycJIoBHbIe 0003HAUEHUS 2JIEMEHTOB JIEKTPHUECKUX IeTIeH;

® MPUBOJIUTH MNpUMEpPhl (HAXOMUTh HMH(POPMAIMIO O TMpHUMEpax) MPAKTHIECKOTOo
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWM B MOBCEAHEBHOM JKM3HU Ui obecrieueHust 6€30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu U TEXHUYECKUMHU YCTPONMCTBAMH, COXPAaHEHUS 3/I0pPOBbS U
COOIOICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKalollel cpefe;



® OCYUIECTBIATh NMOMCK HMH(popManuu ¢usnueckoro conepxanus B MHTepHere, Ha
OCHOBE MMEIOLIMXCSA 3HAaHUN M MyTEM CpPaBHEHMs JIOMOJHUTEIBHBIX HCTOUYHUKOB BBIJICNAThH
UH(POPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOMN MM MOXKET OBITh HEJOCTOBEPHOM;

® JCIIOJIB30BATh IPU BHIMOIHEHUH YUeOHBIX 3aJJaHUN HAyYHO-TIOMYJIAPHYIO JTUTEPATypy
(U3MUeCKOro CcoJepXKaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKA W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

e co3JaBaTb COOCTBEHHbIC IHMCbMEHHBIE M KpAaTKUE YCTHbIE COOOLIEHMs, 0000mas
MH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3MUECKOrO COJEp)KaHUs, B TOM YUCIE MyOIMYHO
IPEACTaBIATh PE3yJIbTaThl IPOEKTHOM WM HCCIEN0BATEIbCKONW JAEATENBHOCTH, IPH 3TOM
IPaMOTHO HCIOJb30BATh HM3YUYCHHBIH MOHATUHHBINA anmapar Kypca (U3HKH, COIPOBOXKIATbH
BBICTYIICHHUE IIPE3CHTALUEM;

® [pU BBINOJHEHUM YYEOHBIX IPOEKTOB U HCCIEAOBAHUN (U3NYECKUX IPOLIECCOB
pacrpenesaTb 0043aHHOCTU B TPYIIIIE B COOTBETCTBUU C IMOCTABICHHBIMH 3aJa4yaMH, CIEIUTh 32
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTHUPOBAThb €ro, aJeKBaTHO OLIEHUBATb COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb I'PYIIBI, BHICTPAaUBaTh KOMMYHHMKAaTUBHOE B3aUMOJIEHCTBUE, IPOSBIAL
TOTOBHOCTb pa3peniath KOH(PIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne /i HaunmeHnoBanue pa3aesioB u KosmuecrBo yacos
) TEeM IPOrpaMMbl Beero KonTposbHbie IIpakTuyeckue
padoThI padoThI
Pa3pen 1. TenioBble sIBJICHUS
11 CrpoeHue u cBolicTBa 7
BelIeCTBa
1.2 TenoBele mpoLECCH 21 1 S)
Hroro no pazneny 28
Pa3neu 2. DjieKTpUYecKHe H MATHUTHBIE SIBJICHUS
DneKTpUYecKue 3apsabl.
2.1 3apsKEeHHbIE TeNa U UX 7 1
B3aNMO/ICICTBUE
99 IToCTOSIHHBIN 2IIEKTPUYECKUN 20 1 ;
TOK
2.3 MarnuTHbI€ SIBJICHUS 6 1 15
2.4 DneKTpoMarHuTHasi UHIYKIUs 4
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 3 14.5

[TPO'PAMME




ITIOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne Hara KosmmuecTBo
Tema ypoka

n/n ILJIaH (l)aKT 4yacoB

Paznen 1. TenJioBble siBjieHust (28 yacoB)

1 OCHOBHBIE TI0JIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOM 1
TEOPUU U KX OTBITHBIC TIOTBEPIKICHIS

2 Macca u pa3mep aTOMOB U MOJICKYJI 1

3 Monenu TBEPAOTO, KHUIKOTO U ra3000pa3HOro 1
COCTOSIHM BEIEeCTBa
OObsicHeHHE CBOMCTB TBEPAOTO, )KUJIKOTO U

4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HA OCHOBE 1
IIOJIOXKEHUHN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

5 Kpucranmmaeckue u amopdHbie Tena 1

6 CmauuBaHue ¥ KanwuIsipHOCTh. [loBepXHOCTHOE 1
HATSHKCHHE

7 TenoBoe pacHIMpEHHUE U CKATHE 1

3 Temnepatypa. CBsA3b TEMIIEPATYPhl CO CKOPOCTHIO 1
TEIJIOBOTO JABM)KEHUS YaCTHUII

9 Buytpennss sneprus. CnocoObl H3MEHEHUs 1
BHYTPEHHEH DHEPIrUun

10 Bupl Teronepenaun 1
Ypok-konpepenuus «IIpakrnueckoe

11 HICIOJIL30BaHNE TEIUIOBBIX CBOMCTB BEIIECTB U 1
MaTepHaJIoB B LEJISAX SHEProcOePeIKEHUS»

12 KonnyecTBo TenaoThL. Y AeabHAas TENI0EMKOCTD 1

13 VYpaBHeHue TerioBoro 6ananca. TemioooMeH u 1
TEIJIOBOE PAaBHOBECHE
JlabopaTopnas padora «/ccnenoBanue siBIeHUS

14 TEII000MEHa MPU CMEIIMBAHUU XOJIOHOU U 1
ropsiaei BOAb)
Pacuer konruecTBa TEMIOTH, HEOOXOAUMOTIO AJIs

15 HarpeBaHus Tella U BBIACISIEMOr0 UM MpU 1
OXJIKICHUU

16 JlabopaTopnasi padora «OnpeneiacHue yaeapHON 1
TEIJIOEMKOCTH BEILIECTBA»

17 OHeprus TOIUIMBA. Y IeJIbHAas TEIUIOTa CrOPaHMsI 1

18 [InaBieHue u OTBEpAEBAHNE KPUCTAIIIMYECKHUX TeJl. 1

VenpHas TEII0TA IUIABICHUSI




JlabopaTopnasi padora «OnpeneiacHue yaeapHON

19 TEIUIOTHI IIJIaBJICHUS JIba»

20 [TapooGpa3oBanue u koHaeHcanus. Mcmapenue
Kunienne. Y nenbHas TemioTa napooOpa3oBaHus v

21 KOHJICHCAallUH. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHHUS
OT aTMOC(EepHOT0 J1aBICHUS

29 Bnaxxnocts Bo3znyxa. Jlabopatopuasi padora
«OnpeneneHue OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa»

23 Pemenne 3aay Ha onpeaeneHue BIaKHOCTH BO3TyXa

24 [TpunMns! paboTHI TEMJIOBBIX ABUraresei. [laposas
TypOuHa. /[Burarens BHyTpEHHETO CropaHus

o5 KII[ TermoBoro nsuraresns. TennoBele ABUTATENN U
3al[MTa OKPYXKAKOIEH CPEBI

26 3aKOH COXpaHEHUs U IPEBPAILCHUS SHEPTUU B
TEIJIOBBIX ITpOLIeccax
[ToaroToBka K KOHTPOIBHON pabOTeE MO TeMe

27 «TenoBble siBneHus. I3MeHeHue arperaTHbIxX
COCTOSIHMI BELIECTBaY
KonTpoJubHnas padora no teme «TerioBsie

28 ABJICHUS. MI3MEHEeHMe arperaTHblx COCTOSTHUN

BC€IICCTBa»

Pazneun 2. DiekTpuyeckue

U MArHUTHBIE siBJieHus1 (37 yacoB)

Onexrpusanus Tei. JIBa poaa 3JIeKTpHUECKUX

29
3aps/10B

30 Ypok-ucciaegopanue «JIEKTpU3ALNS TEN
WHIYKITUEH U TIPU CONPUKOCHOBEHHI

31 B3aumoneiicTBue 3apspkeHHBIX Telnl. 3akoH Kysona
DnexTpudeckoe mosie. HanpsokeHHOCTh

32 aIIeKTprdecKoro nois. [IpuHIun cynepno3uun
AIIEKTPUUYECKHX TOJIeH

33 Hocurenu snextpuueckux 3apsiioB. J1eMeHTapHbIN
3apsan. CtpoeHue aToma

34 [TpoBOTHUKY U JUAIEKTPUKU. 3aKOH COXPaHEHHS
AIIEKTPUUYECKOT0 3apsjia

35 Pemrenue 3ama4 Ha MpUMEHEHUE CBOIICTB
AIIEKTPUUYECKHUX 3aPsI0B

36 DIIEKTPUYECKUH TOK, YCIOBHS €r0 CYIIECTBOBAHMS.
M cTOYHMKH 37EKTPUYECKOTO TOKA

37 JleicTBHS 2IEKTPUYECKOT0 TOKA

38 Ypok-ucciaenoBanue «J{elicTBre 3JEKTPUISCKOTO




MOoJIs1 Ha MPOBOJHUKU U JUIJICKTPUKU»

39

DJIEKTPUUYECKUI TOK B METajulaX, )KUIKOCTAX U ra3ax

40

41

42

DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YacTH

Cuna Toka. JlabopaTtopnas padora «M3mepenue u
PEryJIUpOBaHUE CUJIBI TOKa»

DJeKTpruyYecKoe HanpsikeHue. BonbT™merp.
JlaGoparopHas padora «l3mepenue u
pEryJIUpOBaHKE HAMIPSKEHUS»

43

CormnpoTHuBiIeHUE NPOBOAHUKA. Y JCIBHOE
COIPOTHBIICHUE BEIIECTBA

44

45

46

JlaGoparopHasi padoTa «3aBUCUMOCTh
AIIEKTPUUYECKOTO COMPOTUBIICHUS ITPOBOIHUKA OT €ro
JJIMHBL, TIIOMAAr NONMEePpCYHOIr0 CCYCHUA U
MaTtepuaia»

3aBUCUMOCTD CUJIbI TOKA OT HanpsbkeHus. 3akoH Oma
JUTSI y4acTKa Lenu

JlabGoparopnas padora «VccienoBanue
3aBHCHUMOCTH CHUJIBI TOKA, UIYIIErO Yepe3 Pe3UcCTop,
OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUSI Ha
pe3ucrope»

47

IlocnemoBarenbpHOE K napaujiCJibHOC COCANHCHUA
IIPOBOAHHNKOB

48

49

50

JlabopaTopnas pabora «IIpoBepka npasuina
CJIOKCHUA HaHpH)KeHI/If/'I ITpU MOCJICA0BATCIIBHOM
COEJMHEHUU JIBYX PE3UCTOPOB»

JlabopaTopnas padora «IIpoBepka npasuia ams
CHJIBI TOKA MPH NapajlyIeIbHOM COSTMHEHUU
PE3UCTOPOB»

Pemenue 3aau Ha npuMeHeHue 3akoHa Oma jis
Pa3IMYHOI0 COEIMHEHHSI TPOBOITHUKOB

51

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

52

53

JlabopaTopnasi pa6ora «Onpenenenue paboTsl U
MOIIHOCTH 3JIEKTPUYECKOTO TOKa»

DeKTpuYecKue 1eny U MoTpeduTenn
AIIEKTpUUYECKON IHEepruu B ObITy. KopoTkoe
3aMBbIKaHHE

54

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
«DNEKTPUYECKHE 3apsA/Ibl. 3apsHKEHHBIE TENa U UX
B3auMOIeUCTBUS. [IOCTOSIHHBIN AJEKTPUUECKUNA TOK




55

KonTpoubHnasi pabora 1o teme «IeKTpUIECKHe
3apspl. 3apsHKEHHBIE TeJla U UX B3aUMOIECHCTBHSL.
[TocTosiHHBIN ArIeKTpUYEeCcKHi ToK»/Beepoccuiickas
poBepouHas paboTa Ipu NPOBEAECHUH C
HCII0JIb30BaHUEM KOMIIBIOTEPA

56

57

58

ITocTossHHBIC MArHUTHI, UX B3aNMOICHCTBHE

Ypok-ucciaenoBanue «3yuenue nosueu
MMOCTOSTHHBIX MAarHUTOB

MarnutHoe noie. MaraHuTHoe noJie 3eMJId B €T0
3HAaYCHHUE JJIs )KM3HU Ha 3eMiie

59

60

61

62

OmneiT OpcTena. MarHuTHOE 110J1€ AJIEKTPUYECKOTO
TOKa MarHuTHoOE 10Jie KaTyIKH ¢ TOKOM

[IprMeHeHue JIeKTPOMAarHuTOB B TEXHUKE.
JlabopaTopHas pabdora «/3yueHue nencTBus
MAarauMTHOIO I10JIA1 Ha IIPOBOJHUK C TOKOM»

DJeKTPOABUTATEIh TOCTOSTHHOTO TOKA.
Hcnonp30BaHue 3NIEKTPOIBUTATENEH B TEXHUYECKUX
yCTpoiicTBax u Ha TpaHcnopTe. JlaGopaTopuas
padora «KoHcTpynpoBaHue U U3yueHue padoThl
AJIEKTPOJIBUTATEIS

OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna

63

OnektporeHeparop. CrocoOsl MoTyYeHus
AIEKTPUYECKON SHEPTUH. DIEKTPOCTAHIIMH HA
BO300HOBI/IIEMBIX HCTOYHHUKAX OHEPIUn

64

65

Pese

pBHOe Bpems (3 yaca)

[ToaroToBka Kk KOHTPOJIBHON paboTe MO TeMe
«ONIeKTPUYECKNE U MAarHUTHBIE SIBICHUS

KonTpoJsbHnasi padora 1o teme «IEeKTpUIECKHE U

MarHuTHbIE sBIEeHUs»/Beepoccuiickas mpoBepouHas
paboTa npu npoBeIeHNH Ha OyMa)XXHOM HOCHUTEe

66

67

PesepBHblii ypok. PaboTta ¢ TekcTamu o teme
«Tennosele sBICHUAD»

PezepsHbliil ypok. PaboTta ¢ TekcTamu o teme
«IToCTOSHHBIN IEKTPUYECKUN TOK»

68

PesepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme
«MarHuTHBIE IBICHUS»

Hroro:

68




YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

[Meperimkun .M., BanoB A.W. ®usuka: 8-ii kiacc: 6a30BbIi YPOBEHb: YUeOHUK, 3-¢ U3aHUE,

nepepaboranHoe. AkunonepHoe oomectso "Uznarenscro "[Ipocsemenue”

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
[Mepeimkun .M., BanoB A. 1. ®usuka: 8-ii kiacc: 6a30BbIi YPOBEHb: YUCOHUK, 3-¢ U3aHUE,

nepepaboranHoe. AkunoHepHoe oouiectBo "U3natensctBo "[Ipoceemienue”

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
bubmuorexu [{OK:

https://m.edsoo.ru/ff0a5256 , https://m.edsoo.ru/ff0a540e , https://m.edsoo.ru/ff0a5800 ,
https://m.edsoo.ru/ff0a5530 , https://m.edsoo.ru/ff0a5a26 , https://m.edsoo.ru/ff0a5c60 ,
https://m.edsoo.ru/ff0a6412 , https://m.edsoo.ru/ff0a65c0 , https://m.edsoo.ru/ff0a6976 ,
https://m.edsoo.ru/ff0a7088 , https://m.edsoo.ru/ff0a6a98 , https://m.edsoo.ru/ff0a6bb0 ,
https://m.edsoo.ru/ff0a7b5a , https://m.edsoo.ru/ff0a7b5a , https://m.edsoo.ru/ff0a71d2,
https://m.edsoo.ru/ff0a72fe , https://m.edsoo.ru/ff0a72fe , https://m.edsoo.ru/ff0a740c ,

https://m.edsoo.ru/ff0a786¢ , https://m.edsoo.ru/ff0a786¢ , https://m.edsoo.ru/ff0a7628 ,


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
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https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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https://m.edsoo.ru/ff0a7628
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