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Py6moBck, 2024
MOSACHUTEJIbHAS 3BAIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrPaMMBI, MPEACTABICHHBIX B
OI'OC 000, a Takxe c¢ yuétoMm eaeparbHOH paboueil MporpaMMbl
BocniuTanus U KoHuenuuu npenoiaBanus yaeoHoro npeamera « Dusukay.

Conepxanue mporpaMMbl 1O (DUM3MKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaloIIMXCA U OPraHU3aLUI0 U3YUYCHHS
(¢u3MKKN Ha JEATEIBHOCTHONW OCHOBE. B mporpamme mo (pu3mke y4uUTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peannzauuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METANpEIMETHBIM pe3yJibTaTaM OOyYeHHs, a
TaK)K€ MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHuUsl.

[IporpaMmma 10 (¢uU3MKE YCTAaHABIMBAET paclpeesieHne y4eOHOro
maTepuaiga Mo rojgam oOydeHus (IO Kjaccam), NpeUIaracT MPUMEPHYIO
[OCJIEI0BATENbHOCTh M3YYEHUS] TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS
MPEIMETHOTO COICPKAHMSI M YIETE BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIIXCS.

[IporpamMma mo ¢usuke paspaboTaHa C IENbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboUueii MpOrpaMMBbI IO y4eOHOMY TIPEIMETY.

®dusuka ABIAETCA CUCTEMOOOPA3YIOUIMM Il  €CTECTBEHHOHAYUYHBIX
y4eOHBIX TMPEAMETOB, IOCKOJbKY (U3NYECKUE 3aKOHBI JIE)KAT B OCHOBE
MPOIECCOB U SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH W
¢usnyeckoit reorpadueii, BHOCHT BKIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, NPENOCTaBIseT HauboJjiee sICHbIE O00pa3lbl MPUMEHEHUS HAay4YHOI'O
METO/1a MO3HAHHUS, TO €CTh CI0C00a MOJyuYeHHUsI JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa U3 riIaBHBIX 3a7a4 (GU3UYECKOT0 00pa30BaHMS B CTPYKTYpE OOIIETO
00pa3oBaHusI COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusukn Ha 0a30BOM ypOBHE TIpENIoiaraeT OBJIAJEHUE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIUMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTE:

e HAy4YHO OOBSICHATH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e HHTEPIPETHUPOBATH  JAHHBIE W  MCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeJIbCTBA JJIs MOJIyYE€HHUS BHIBOJIOB.

Henu wm3yuenuss (U3MKM HAa ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
ompenenensl B Konnenuuu mpenonaBanus ydeOHoro mpeamera «Dusmka» B



oOpa3oBarenbHbIX opranu3auusx Poccuiickoil @enepauuu, peanu3yroLUX
OCHOBHBIE 00I1I€00pa30BaTENbHbIE POrPaMMBbl, YTBEPKACHHOW pEHICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickori deaeparuu (MpoOTOKOM

ot 3 nexadps 2019 r. Ne [1K4BH).
Hean nzyvyenus pusnkm:

npuOOpeTeHNuEe HMHTEpeca M CTPEMIICHUS OOYYaloIIUXCsl K HAyYHOMY
U3YYEHUIO NPUPOABI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTUE TMPEACTABICHUN O HAyyHOM METOJIe I[IO3HaHUs W
(GopMuUpOBaHHE UCCIEOBATEIBLCKOTO OTHOIICHUS K OKPYXKAIOUUM
SBIICHUSIM;

(opMUpOBaHHE HAYYHOI'O MHPOBO33PEHMS KaK pe3ysbTara U3y4yeHUs
OCHOB CTPOEHHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3HUKY;
(opMHpOBaHKE MPEACTABICHUI O PO (PU3MKU I PA3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TNPEJICTABICHUA O BO3MOXKHBIX cdepax  Oynymiei
npo(heCCUOHATILHON 1€ATEIbHOCTH, CBA3aHHOM ¢ (PU3UKOI, IOArOTOBKA
K JaJIbHENIIeMy 0OOy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTmkeHrne ATHX Iele MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHre 3HAaHWM O JUCKPETHOM CTPOCHUU BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOpPETEHUE YMEHUM ONMUCHIBATh U OOBSICHATH (PU3NUECKUE SBJICHUS
C UCTIOJIb30BaHUEM TIOJTyYCHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIIEHUsI TMPOCTEHINMX pacyETHBIX 3aaad ¢
UCIIOJIb30BaHUEM bu3nIecKux MOJIETIEH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHMI HAOIIOAaTh NPHUPOJHBIC SBICHUS W BBITIOJHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U IKCTICPUMEHTAIILHBIE UCCIICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHME mNpuéMoB paboTel ¢ uHPOpManmendn  (PU3NIECKOro
coliepkaHusl, BKIOYass WHPOPMAIUIO O COBPEMEHHBIX JTOCTIKCHUSX
(GU3KMKH, aHATM3 ¥ KPUTHYECKOE OIEHUBaHUE HH(POpMAIINK;
3HAKOMCTBO €O  cdepamMu  MPOPECCHOHAIBHON  JIEATEIbHOCTH,
CBS3aHHBIMM C  (PU3UKOW, ¥ COBPEMEHHBIMH  TEXHOJIOTHSMU,
OCHOBAHHBIMU Ha JOCTIKEHUAX (HU3UIECKON HAYKH.

Ha uzydenue gusnku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

obOpa3zoBaHus oTBOAUTCS 238 "yacoB: B 8 kilacce — 68 yacoB (2 yaca B HEJEIO).



[Ipennaraemslii B mporpamMme mo (Qpu3ukKe mnepeueHs J1adopaTOpHBIX padoT
U OIBITOB HOCUT PEKOMEHIATEIbHBIM XapakTep, YUYUTENb JENaeT BbIOOP
poBe/ieHUsT J1a0OpaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYATbHBIX
0CcOOEHHOCTEeW  00ydYaroluxcsi, CIHCKa OKCIHEPUMEHTAIbHBIX  3aJaHHM,
mpearaéMbiX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa Mo (pu3HKe.

COIEPKXAHUE OBYYEHUA
8 KUIIACC

Paszpneu 6. TerioBbie sAiBJICHUA.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHHUS
BelecTsa. Macca U pa3Mepbl aTOMOB U MOJIEKYJ. OIIBITBI, MOITBEPKAAKOLINE
OCHOBHBIE TI0JIOXKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Monenn TBEPIOTO, >KUIKOTO MU Tra3000pa3HOTO COCTOSHUI BELIECTBA.
Kpucrannuueckue u amopgubie tena. OObsICHEHUE CBOMCTB I'a30B, JKUIKOCTEH
U TBEPABIX TEJ HA OCHOBE IOJOKEHUN MOJEKYIAPHO-KHHETHYECKOU TEOPHHU.
CmaunBaHMe U KanWUIIpHBIE sBICHUS. TeIIoBoe pacliupeHue U CKaThe.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKEHUS
yactull. BHyTpenHss sHeprud. CrnocoObl M3MEHEHHsI BHYTPEHHEH SHEpIHH:
TEIlonepeaaya M COBeplieHHe  paboTel.  Buasl  Temonepenayu:
TEILIONPOBOHOCTh, KOHBEKIUS, U3IyYEHHUE.

KonunuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BelllecTBa. TernnoooMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBienue wu
OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA ILJIABJICHHUS.
[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa
napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIEpPAaTypbl KUIIEHUS OT aTMOC(EpPHOTro
JABJICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBaA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuuner padotel TeroBbix Asuratenei KIIJ[ temnmoBoro nsurarens.
TerutoBble IBUTaTENN U 3alIUTa OKPYKAIOIIEN CPEIBI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpauyuu.

1. HabmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. HabGmoaenue nuddyszuu.

3. HaGnrogeHue sBiacHUN cCMauMBaHUS M KalTWJUIIPHBIX SIBJICHUM.

4. HalmroneHue TEmIoBOro pacmpeHus Tell.

5. V3MeHeHue naBieHUs ra3a Mpu U3MEHEHUU 00bEMA U HArpeBaHUU WIIU

OXJIAXKJICHUH.



6
7
8.
9

10.
11.
12.
13.

[IpaBuia u3MepeHus TEMIIEPATYPHL.

Bue! Termonepenayn.

OxnaxxaeHue Ipu COBEPIICHUN PabOTHI.

HarpeBanue npu coBepiiieHur pabOThl BHEIIIHUMU CHUJIAMH.
CpaBHEHHE TEITOEMKOCTEN Pa3IMYHBIX BEILIECTB.
HabGmronenue kumenus.

Habmronenune nocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITB IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJIIPHOTO TPUTSHKCHHUS.
OnpITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.
OnbITel 10 HAOJIIOJEHUIO TEIJIOBOI'O PACHIMPEHUs ra30B, KUAKOCTEH U
TBEPIBIX TEIL.

Onpenenenue gaBiaeHUs BO3ayXa B Oa/IOHE IINPHULA.

OneITHl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh JIaBJICHUSA BO3AyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHHUS.

[IpoBepka THUIIOTE3bl JIMHEWHOM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
KHUJIKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
HaGnrogenue wm3MeHEHHs] BHYTPEHHEW SHEPrUM Tela B Pe3yJbTaTe
TEIJIONepeayl U padOThl BHEITHUX CHUJI.

HccnenoBanue siBIEHUS TEIJI00OMEHA MPU CMELIMBAHUU XOJIOJHOM U
ropsityer BOJBL.

OnpeneneHre KOJNMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM IpHU
TEMJI000MEHE C HAarpEThIM METAITMYECKUM LUITUHIPOM.

Ornpenenenue yaenbHON TETNIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca MCapeHHus..

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Onpenenenue yaenbHOM TEMIOTHI IIJIaBJICHUS JIbA.

Paszges 7. DinekTpudecKkue ¥ MArHUTHbIE SIBJICHHS.

Onextpuzanus Ten. JBa poaa anekTpuueckux 3apsaoB. BiaumonericTBue
3apsoKeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ1 OT BEJIMYUHBI 3aPSA0B U PACCTOSIHUS MEKIY TEJIaMH).

Onektpuueckoe nose. Hanpssk€HHOCTh dmekTpudeckoro nons. [Ipuaiun
CYTEPIIO3ULINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »rekTpudeckux 3apsaoB. DJIEMEHTApHBIA BJIEKTPUUECKUN
3apan. Crtpoenune atoma. [IpOBOJHHMKM M IUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOrO 3apsija.



DNEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHHUS AJIEKTPHUUECKOTO TOKA.
HNcTtouHuku MOCTOSSHHOTO TOKa. JIEHCTBHSI 3JIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B KHUAKOCTSIX U ra3ax.

OnekTpuueckass nenb. Cuina TokKa. OJIEKTPUUECKOE HANpPSKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YEIbHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nmna ywactka uenu. l[locienoBarenbHO€ M HapajuiebHOE COETUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe UENu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPruu B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble MarHuThl. B3anMoOAencTBHE TOCTOSHHBIX  MArHUTOB.
MaruutHoe mnosne. MarHuTHoe moJsie 3eMJId M €ro 3HAY€HUE I KU3HU Ha
3emue. OnbIT Opcreaa. MarHUTHOE MOJIE 3JIEKTpUUYecKoro Toka. [IpumeHnenue
3JIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MArHMTHOrO MOJISI HA MPOBOIAHUK C
TOKOM. DIIEKTPOJABUTATEN MMOCTOSTHHOTO TOKa. Hcnons3oBanue
3JIEKTPOJIBUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBieHHE SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenmna. Onextporenepatop. CrocoObl MOMYYEHUS! SICKTPUUECKON IHEPrUu.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

1. DNeKTpu3anus Ted.

2. JlBa poja 3JIEKTPUYECKHUX 3apsOB U B3aUMOJICUCTBUE 3apsSKEHHBIX
TelL.

Y CTpOUCTBO U ICUCTBUE JIEKTPOCKOMA.
DIIEKTPOCTATUYECKAsT UHAYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY Y TUAJIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO TOJIA.
HcTouHMKM TOCTOSIHHOTO TOKA.

JIeHCTBUS DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. ["a30BbI pas3ps.

12. I3mepeHne cuibl TOKa aMIepMeTPOM.

13. MI3mMepeHne 3J1eKTpUIeCKOro HaNpsHKEHUsI BOJIBTMETPOM.

14. Peocrar u Mara3uH CONPOTHUBJIEHUN.

15. B3anmMonencTBUE MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MarHUTa.
17. MoaenupoBaHHE MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
18. OnbIT OpcTena.

W O N o v kAW



19
20
21
22
23
24

25

. MarautHoe noje Toka. DJIeKTPOMAarHur.

. JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DJEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUS JIEKTPOMArHUTHON UHAYKIIUH.

. OnbiThl Dapajes.

. 3aBUCUMOCTh HAMpPAaBJICHUS HHAYKIIMOHHOTO TOKa OT YCIIOBHH €ro
BO3HUKHOBEHHSI.

. DJEKTpOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v kW

10.

11.

12.

13.

14.

15.

16.

OneITel TIO HAOMIOACHUIO JJICKTPHU3AIMU TENl WHAYKIMEH © TpHU
COTIPUKOCHOBCHHH.

HccnemoBanue MEHUCTBUS AJIEKTPUYCCKOTO IOl HA TMPOBOJHUKUA U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.
W3mepenre u peryaInpoBaHie CHIIbI TOKA.

N3mepenne u peryanpoBaHie HAMPsHKESHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UYILIETO Y€pe3 PE3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS Ha PEe3UCTOpE.

OnBITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TPOBOJAHUKA OT €T0 JJIMHBI, TUIOMIAJAN MOTIEPEUHOTO
CEUYEHHS U MaTepuaa.

[IpoBepka mpaBmiIa CIOXKEHHS HANPSHKEHUNM TMPHU TOCIEI0BATEIbHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia sl CUJIBI TOKA TIPHU TMApalICIbBHOM COSIUHEHUHU

PE3UCTOPOB.
Onpenenenre pabOTHl  AIEKTPUUYECKOTO TOKA, MAYIIETO 4Yepe3
pe3ucTop.
OmnpeneneHre MOIIHOCTA JJICKTPUYECKOTO TOKA, BBIICISICMON Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHJTBI TOKA, UAYIIETO Yepe3 JJAMITOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanre MarHUTHOTO B3aUMOICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB TIPH  HX
00BEIMHEHUY U Pa3/ICIICHUN.

UccnenoBanue neWCTBHUSI ODIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.



17. ONBITBL, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KaTyIIKM ¢ TOKOM M MAarHuTa OT CWJbl TOKa M HANpPABJICHUSA TOKA B
KaTyIIKe.

18. MI3yueHue AeiCcTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHctpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI anekTpoaBuratesibHOW yCTaHOBKH.

21. ONBITEL IO HCCIEAOBAHUIO SIBJICHUS JJICKTPOMAarHUTHOW HHAYKIUU:
UCCIICIOBAHNE MU3MEHECHUI 3HAUYCHMsI U HAIPABJICHMS WHIYKLIHOHHOTO
TOKA.

IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3umku Ha ypOBHE OCHOBHOTO o00I1Iero oOpa3oBaHUs

HAIPABIICHO HA JOCTIKEHUE JMYHOCTHBIX, METAMPEAMETHBIX M IMPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi y oOyuaromerocss OyayT chOpMHpPOBAaHBI  CIEIYIOIIHE
JIUYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— TMpOSBICHUE HHTEpEca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (hU3NUecKo HayKH;

— I[EHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpamJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

— TOTOBHOCTb K AaKTUBHOMY Yy4YacTHI0O B OOCYXJIEHUU OOIIECTBEHHO
3HQUMMBIX M OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTUKEHUN (PU3UKY;

— OCO3HAHHE BaXKHOCTU MOPAIBHO-3TUUYECKUX MPUHIMIOB B JEATCIBHOCTH
YYEHOT0;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCIIPUSITUE ICTETUYECKUX KA4eCTB (DU3NUECKOI HAYKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

— OCO3HAHUE IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHWS  MHUPA, OCHOBBI  DA3BUTHUS  TEXHOJOTHM,  BaKHEHIIEH
COCTABJIAIOLIEN KYJIbTYPBI;

— pa3BUTHE HAY4YHOU JF0O003HATEILHOCTH, MHTEPECAa K HMCCIEI0BATEIHCKOM
JeATEIIbHOCTH;

S) ¢opvmupoBaHus KyJbTYpbl 3I0POBbSI H JIMOLMOHAJIBLHOIO
Os1aromoJryums:



— OCO3HaHME IIeHHOCTH Oe3omacHoro o0pasza >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBWJI OE30IaCHOrO MOBEJACHUS Ha
TpaHCIOpTE, Ha IOPOrax, C SJIECKTPUUECKUM U TEIIOBBIM 000pY/JI0BAHUEM B
JIOMAIIIHUX YCJIOBUSX;

— c(opMupOBaHHOCTh HaBbIKA peQIIEKCHMHU, MPU3HAHHWE CBOETO IMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTUBHOE y4YacTHE B PEIICHUM NPAKTUYECKUX 3ajlad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON OpraHW3alliid, TOpoJaa, Kpas) TEXHOJIOTHYECKOW U
COLIMAJIbHOM HAaIpaBJICHHOCTH, TPEOYIOIIMX B TOM 4HUCIE M (U3HUUECKUX
3HAHUM;

— UHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPodecCuid, CBI3aHHBIX C (PU3UKOM;
7) 3KOJI0TH4eCKOTr0 BOCIIMTAHMS:

— OpHUEHTAIMS Ha MpUMEHEeHUE (PU3UYECKUX 3HAHUM JJIsI pEeIICHUS 3a7a4 B
00JlacTU OKpY’Kalolllel cpeipl, MJIaHUPOBAHUS IMOCTYNKOB M OIIEHKH HX
BO3MOYKHBIX ITOCIIEJICTBUI JIJII OKPYKAIOIIEH CPEbI;

— OCO3HaHME TII00AILHOTO XapakTepa SKOJOTHYECKUX MPOoOIeM U MyTeu ux
peuieHus;

8) apanTanuu K U3MEHSIOIIMMCS YCJI0BUAM COUUAIBHON U NMPUPOIHOI
cpeabl:

— NOTPeOHOCTh BO B3aMMOJICHCTBUU MPU BBIMOJHEHUH HCCICIOBAHUN U
MPOEKTOB (U3UUECKOW HAMPABIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM
APYTHX,

— TMOBBILICHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 NPAKTUYECKYHO
JESITENBbHOCTD;

— TOoTpeOHOCT, B (OPMUPOBAHHM HOBBIX 3HAHWA, B TOM YHUCIE
dbopmMynupoBaTh UIEH, TMOHATHUS, TUNOTE3bl O (U3NYECKUX OOBEKTax u
SBJICHUSX;

— OCO3HaHuE€ ACPUIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
00JacTH (PU3HKWY;

— TUTAaHUPOBAHUE CBOETO PA3BUTHs B MPUOOPETEHUU HOBBIX (DU3UUECKUX
3HAHMU;

— CTpPEMJICHHUE aHAJIU3UPOBATh M BBISBIATH B3aUMOCBS3U MPHUPOJIBI,
oOIiecTBa U HPKOHOMHKH, B TOM YHCJI€ C HCIOJIb30BaHUEM (PU3UUECKUX
3HAHUU;

— OILICHKa CBOUX JEUCTBUU C YYETOM BIIMAHUS Ha OKPYXKAKIIYIO Cpeny,
BO3MOJKHBIX TJI00AJIbHBIX TIOCJIEICTBUH.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpTare ocBoeHUs mporpamMMmbl HO (u3MKe Ha YpOBHE OCHOBHOTO
obmero  oOpasoBanusi y  oOyuaromerocs  OyayT — chOpMHUPOBaHbI
MeTanpe/aMeTHbIe pe3yJbTaThl, BKJIIOYAIOITHIE MO03HABATEJbHbIC
yHUBEpCalibHble y4eOHble JEHCTBHUS, KOMMYHHMKATHBHBIE YHHBEpPCAJIbHBIC
yueOHbIe IeCTBUS, PETryJIATUBHBIC YHUBEPCATIbHBIC YUeOHbIC 1EHCTBHSL.

Ilo3naBaTebLHBIE YHuUBEpPCAJIbHBLIC yqeﬁﬂme I[eﬁCTBHﬂ

ba3oBble 1ornueckue AecTBU:

e BBIBISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC NPU3HAKA OOBEKTOB
(ssBIEHUN);

e YCTaHABIUBATh CYIECTBEHHBIH MPHU3HAK KIaCCU(PUKAIIMHU, OCHOBAHMUS
JUTs1 000OIIEHUS U CPABHEHUS;

e BBIBISITh 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PacCMATPHUBACMBIX
dakTax, MaHHBIX M HAONIOJAEHUSX, OTHOCAIIUXCA K (Pu3nuecKuM
SIBJICHUSIM;

e BBIABJISITH MPUYUHHO-CIICJICTBEHHBIC CBA3U MPU U3YyUYCHUU (PU3UYECKUX
SBIICHMA W TPOIECCOB, JeJaTh BBIBOJABI C  HCIOJb30BaHUEM
JIEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKITIOUCHHH, BBIIBUTATh THIIOTE3BI
0 B3aUMOCBSI35X (PU3MUECKUX BEIINYUH;

e CaMOCTOSITEILHO BBIOMpPATHh CIOCOO pelieHus ydeOHOUM (usnyeckomn
3a/1auu (CpaBHEHUE HECKOJBKUX BApUAHTOB PEIICHUs, BHIOOp Hauboee
MOAXO/ISIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBble uccienoBaTebCcKue eiiCTBUS:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIbCKUNA  MHCTPYMEHT
MO3HAHUS;

e TMPOBOJAUTH TIO CAMOCTOATEIHLHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIN (DU3MYECKUH SKCIEPUMEHT, HEOOJIBILIOE HCCIEeI0BAHUE
(bU3UYECKOrO SIBJICHNUS,

e OIGHMBATh HA TMPUMEHUMOCTH U JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS UITH DKCIIEPUMEHTA;

e CaMOCTOSITEILHO  (hOpPMYJIHUpPOBAaTH OOOOIIEHUS UM  BBIBOJABI  IIO
pe3ynbTaTaM MpoOBEAEHHOTO HAOIIOACHHMS, OTbITA, UCCIIEIOBAHUS;

e TMPOTHO3MPOBATH BO3MOXXHOE JalIbHEWIIee pa3BUTHE (PHU3NUSCKUX
MPOIIECCOB, a TaK)K€ BBIABUTATH MPEANOJIOXKECHUS 00 WX Pa3BUTHH B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:



IIPUMEHSATD PA3JIUYHBbIE METOMBI, MHCTPYMEHTBI U 3aIPOCHI IPH ITONUCKE
U oTOope nHbOpPMAIUU WK JaHHBIX C YYETOM MPEI0OKEHHON yueOHON
puznueckoil 3a1auu;

aHaJIU3UPOBATh, CUCTEMAaTU3UPOBATH 17} MHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM IMpEICTaBICHHUS;
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIbHYIO (OpPMY MPEIACTABICHUS
MHpOpMAllMl U WUIIOCTPUPOBATH pEUIaeMble 3aladdl HECI0XHBIMU
CXEMaMH, AMarpaMMaMHy, HHOU IpadUKoi U X KOMOMHALIUSAMHU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

B X0Jie 00CYX/IeHHs1 y4eOHOT0 MaTepuaia, pe3yibTaToB Jab0paTOPHBIX
paboT M TPOEKTOB 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYXIaeMoii
TEMbl W BBICKA3bIBaTh WJICH, HAICJICHHBIE HAa pEIICHHE 3aJa4yud U
nojepxaHue 01aroxenareIbHOCTH OOIICHMS,

COMOCTABIISATb CBOMU CYXJICHHUS C CYXICHUSMH JPYTUX YYaCTHUKOB
auanora, oOOHapyKUBaTh Pa3audKe U CXOJICTBO MO3ULINN;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
NyOJIMYHO MPEACTaBIATh PE3YJIbTaThl BBIIOIHEHHOTO (DHU3HUECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEJOBAHMUS, IPOEKTA);

MOHUMAaTh M  HUCIHOJIb30BaTh  INPEUMYIIECTBA KOMAaHIHOM H
WHJIUBUyaIbHOM pPaOOThl MPU PEIICHUH KOHKPETHOM (hU3UYeCcCKOn
po0JIeMBI;

OPUHUMATh LEIM COBMECTHOM  JIEATEIIbHOCTH, OpPraHU30BbIBAThH
AecTBUsL MO €€ JOCTHKEHHIO: paclpelesiaTh poyid, 00CyXaaTh
MPOIECCHl M Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOJICH;

BBITNOJIHATH CBOIO YacTh PabOTHI, JOCTUrasi KAUeCTBEHHOTO pe3ysbTara
[0 CBOEMY HAINPABIICHUIO U KOOPJIWHHUPYsI CBOU ACUCTBUSA C IPYTUMU
YJIEHAMH KOMaH/Ibl;

OLICHMBATh KaYyeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITh  MPOOJEMBI B KWU3HEHHBIX W Yy4EOHBIX CHUTyalMsX,
TpeOYIOIIUX JJI pelieHust GU3NIeCKUX 3HaAHUK;

OPUEHTUPOBATHCA B PA3NIMYHBIX [MOJAXO0JAaX TMPUHATUS PEIICHUM
(MHOUBHYyATbHOE, MPUHITHE PEUICHUS B TPYyMIE, MPUHITHE PELICHUN
TPYIION);



CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pelieHHs] (PU3nvecKor 3amgauu
WIM IUIAHA HCCIIEJOBaHUS C YYETOM HMEIOIIMXCA pECypcoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEeHTHpPOBaTh IpeJiaracMble
BapUaHThl pELICHUM;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT .

JaBaTh aJCKBATHYIO OLIEHKY CHUTyalluM M IIpe[uiaraTe IUIaH €€
U3MCHECHMUS;

OOBSCHATh TNPUYMHBI JIOCTHXKEHUS (HEIOCTHIXKEHUS) pe3ysbTaToB
JeSITeIbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBHI B I€ATEILHOCTH (B TOM YKCIIE€ B XOJ BBIIIOJHEHUS
(¢u3nyecKkoro HcciIeAOBaHUSA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENLCTB, U3MEHUBIIMUXCS CUTyalluil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTb C€e0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIopa WU
JUCKYCCUM Ha HAy4YHyK TEMY, IIOHMMAaTb MOTHUBBI, HAaMEPEHUSA U
JIOTUKY APYIoro;

MIPU3HaBaTh CBOE MPaBO HA OMIMOKY MPHU PEIICHHH (PU3MYECKUX 3a7ad
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPABO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 8 kJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

WCIIOJB30BaTh TMOHATHSA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
IBW)KEHUE aTOMOB W MOJIEKYJ, arperarHble COCTOSHMS BEILECTBA,
KPUCTAJUIMUECKHUE U aMOp(HBbIE TeJa, HACHIIICHHbBIN U HEHACBIILEHHBIN
nap, BIAQXHOCTb BO3JyXa, TEMIEpaTypa, BHYTPEHHS DHEPIHs,
TEIUIOBOM  JBUTaTelb,  JJIEMEHTAPHBIM  BJEKTPUYECKUU  3apsj,
ANEKTPUYECKOE TI0JIe, MPOBOJHUKU U JTUANEKTPHUKH, MOCTOSIHHBIN
ANEKTPUYECKUHN TOK, MATHUTHOE TOJIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIUIONEpeIaya,
TEIUIOBOE  PAaBHOBECHE, CMauyMBaHUE, KaOWULIPHbBIE  SBIICHMS,
UCIIapeHue, KOHJICHCAlus, IIJIABJICHHUE, KpUCTAJUIU3ALUS
(oTBepaeBaHUE), KUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTb,
KOHBEKIUS, U3TYyUEHUE), FIEKTPU3aLUs Tel, B3aUMOICHCTBUE 3apsi/IOB,
JNEUCTBHUS ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHICTBUE MAarHUTOB, IECTBHE MAarHUTHOTI'O IOJIsI HA IPOBOJHUK



C TOKOM, DJICKTPOMarHuTHas HWHIAYKIHS) 1O ONUCAHHID UX
XapaKTepHbIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX
JTaHHOE (PU3UYECKOE SIBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYCHHBIX (U3MUECKUX SBJICHUM B
OKPYXKAIOIIeM MHUpPE, B TOM 4HuCie (U3UUECKUE SBIICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSXKCHUE W KalWJUISIPHBIE SIBIICHUST B MPUPOJIE,
KpUCTAJUIBI B Tpupoje, uznydeHue CoiHla, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHEe pOCBHl, TymaHa, WHEs, CHera,
ANIEKTPUUECKUE SIBJICHUS B aTrMocdepe, OSIECKTPUYECTBO IKUBBIX
OpraHM3MOB, MarHUTHOE TOoJie 3eMJH, Jpeid MOoIrCcCoB, pPOIb
MAarHUTHOTO TIOJIS JJISl KU3HU Ha 3emile, NMOJISIPHOE CUSIHUE, TPU 3TOM
NEPEeBOIUTh  NPAKTHYECKYI0  3a7adyy B  y4eOHYIO,  BBIIEIATH
CYILIECTBEHHbIEC CBOMCTBA (IMTPU3HAKH) (PU3NUECKUX SBIICHUN;
ONUCHIBATh HW3YUYCHHBICE CBOWCTBA Tel U (U3NYECKUE SBIICHUS,
UCTIONB3Yysd  (U3WUECKuEe BEIMYMHBI  (TeMmIieparypa, BHYTPEHHSIS
SHEPrusi, KOJIUYECTBO TEIUIOTHI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA,
ylenbHasg TEIUIoTa TUIaBJICHUSI, ylelbHas TEIuloTa mapooOpa3oBaHMUs,
ylenbHas TEIIoTa CropaHus TOIUIMBA, KOY(PUIMEHT TMOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAsI BJIAXHOCTh BO3/yXa,
ANEKTPUYECKUN 3apsAll, CUjJla TOKa, »JJIEKTPUUYECKOE HaIpsHKEHHE,
CONIPOTHUBJIEHUE MPOBOAHUKA, YJIEIbHOE CONPOTUBICHHUE BELIECTBA,
paboTa ¥ MOIIHOCTb JIEKTPUUECKOTO TOKA), TPU OMUCAHUH MPABUIBLHO
TPaKTOBATh (PU3NUECKUN CMBICIT UCTIOIB3YEMbIX BEJIMUWH, 0003HAUYCHHUS
Y €AUHULBI (PU3UYECKUX BEJTUYUH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE
JAaHHYI0 (PU3MYECKYI0 BEJIMYUHY C JAPYTUMU BEIMYMHAMHU, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYNH;
XapaKTepU30BaTh CBOWCTBA Tel, (PU3NUYECKHE SIBIICHUS M TIPOIIECCHI,
HCTIOJIb3YSI OCHOBHBIE TTOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKON TEOpUH
CTPOCHHMSI  BEIECTBA, NPUHIMUI  CYNEPHO3UIMU  Toyie  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH Oma s
y4dacTKa 1enu, 3aKoH Jxoyns—JleHua, 3akoH COXpaHEHUsI SHEPTUH, MIPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aMUCHIBATH €0
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKHE TPOIIECChl M CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCT€  CHUTyallMii  MPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATH TIPUYNHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBONCTBA (DU3UYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pemiath pacy€THbIC 3aJaud B 2—3 ACHCTBUS, HMCHOJB3YysS 3aKOHBI U
dbopmybl, cBsA3bIBaOMKE (HU3MUCCKUE BETUYMHBI: HA OCHOBE aHAIM3a
YCJIOBHS 33J]a4M 3aIIMChIBATh KPATKOE YCJIOBUE, BBISBIATH HEAOCTATOK
JAHHBIX JJISl pEIIeHHs] 3aJadyd, BbIOMpATh 3aKOHBI W (HOPMYJIBI,
HEOOXOoAMMBIE JUIsl €€ pELICHUs, MPOBOJIUTH PAcdYE€Tbl U CPaBHUBATH
MOJlyueHHOE 3HaueHue (U3NYECKOM BEJIWYMHBI C  HM3BECTHBIMU
JNAHHBIMH;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh MNpPH TOMOIIH
(Gu3HUECKUX METOJIOB, UCIOJIb3YsI ONMKMCAHUE UCCIEeI0BAaHUS, BBIJICISATh
MIPOBEPSIEMOE TPEIIOIOKEHUE, OLEHUBATH MPABMUIBHOCTh NOPSAJKA
IIPOBE/ICHMSI HCCIIEIOBAHUS, JAEJIaTh BHIBOBI,

POBOJUTH OMBITHI 10 HAOMIOACHUIO (U3MYECKUX SIBICHUN WU
¢u3znyeckux CBOMCTB Ted (KanWUIApHBIE SIBJICHUS, 3aBHUCHUMOCTh
JABJIEHUS BO3/AyXa OT €ro o0bEma, TEMIEPATYpPhl, CKOPOCTH Ipolecca
OCTBHIBAHMSI M HArpeBaHUs MpPU HU3IYYEHUH OT LBETa H3Iydarollen
(mornomaromiei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOABI OT
TEMIIEPATypbl KUJIKOCTH M IUIOIIAAN €€ MOBEPXHOCTH, AIEKTPHU3ALUs
TE1 W B3aUMOJEHWCTBUE HIIEKTPUYECKUX 3apsA0B, B3aMMOJCHCTBHE
MTOCTOSIHHBIX MAarHUTOB, BU3yaJIW3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JACHCTBUS MAarHUTHOIO MOJS HAa NPOBOAHUK C TOKOM,
CBOMCTBA 3JICKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUTATENSI TOCTOSHHOIO
TOKa): (opMynHpoBaTh MPOBEPSEMbIE MPEANOJIOKEHHUS, COOUpPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pYAOBaHMUs, OMUCHIBATH XOJ OMbITa
1 (hOpMyIUPOBaTh BHIBOJIBI;

BBIMIOJIHATH ~ MPSIMBIE  M3MEPEHUsI TEeMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXXHOCTH BO3/lyXa, CWJIbl TOKA, HAIpPSOKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U AATUYUKOB (PU3NYECKUX BEIMYUH, CPABHUBATH
pe3yabTaThl  M3MEPEHHM ¢  y4€ToM  3aJaHHOM  abCONIOTHOM
MOTPEITHOCTH;

MPOBOAUTH MCCIIEI0OBAaHNE 3aBUCUMOCTU OJTHOU (hU3UUYECKOU BETMYUHBI
OT JpPYyroil C HCIOJIb30BAHUEM MPSIMBIX H3MEpPEHUMN (3aBUCUMOCTH
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIAAN ITONEPEYHOIO
CEYEHHUS] U YJIETbHOTO COINPOTHUBIICHHS BEILECTBA MPOBOJIHUKA, CHUJIbI
TOKa, UAYILIEro 4Yepe3 MPOBOJHUK, OT HAMpsHKEHUS Ha MPOBOJHUKE,
HCCJIEIOBAHUE TMOCIEAOBATEIBHOIO M IMAPAUIEIBHOTO COEIHHEHMIM
MPOBOJAHMKOB): IJIAHUPOBATH HCCIIEOBaHUE, COOUpaTh YCTaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIENys MPEAJIOKEHHOMY TUIaHy, (PUMKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOIWIl U TpaduKoOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIIEOBAHUS;



MPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BeNU4YWH (yIeabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBJICHHE MPOBOAHHKA, paboTa
MOIIIHOCTb JIEKTPUUYECKOr0 TOKA): TUIAHUPOBATh M3MEPEHHUsI, COOUpATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON MHCTPYKIIHH,
Y BBIYHCIIATH 3HAYCHUE BEIIMUNHBI,

coOnrofaTh TMpaBWia TEXHUKH O€30MacHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OMucaHus (B TOM YHCIIE:
CHCTEMa OTOIUICHUSI JOMOB, TUTPOMETP, MapoBasi TypOuHa, aMIepMeTp,
BOJIBTMETP, CUETUYHK DJIEKTPUUECKON IHEPTHH, dIEKTPOOCBETUTEIbHBIC
PUOOPHI, HarpeBaTeIbHbIC AIEKTPOITPHUOOPHI (mpuMepsI),
ANEKTPUUECKUE TPETOXPAHUTENH, SJICKTPOMATHUT, JIEKTPOJABUTATEID
MOCTOSSHHOTO TOKa), HWCIOJb3ysl 3HAaHUS O CBOWCTBAaX (PU3UUECKHUX
SABJICHUN 1 HEOOXOAMMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWMCTBA U H3MEPHUTEIbHBIC
npuOoOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CTOpaHHUs, IEKTPOCKOI, PEOCTAT), COCTABISATh CXEMBI IJIEKTPUIECCKHIX
Heneil ¢ MOCHeAOBaTeIbHBIM UM MapaJICIbHBIM  COSAMHEHHUEM
AJIEMEHTOB,  pa3juyas  YCJIOBHbIE  OOO3HAuU€HUS  BJIEMEHTOB
AIIEKTPUYECKUX LICTIEH;

OPUBOJUTH MpUMEpPHl  (HaXoAUTh UWHOOPMAIMI0O O MpuUMepax)
MPAKTUYECKOTO HMCIONb30BaHMs (DU3MUECKUX 3HAHWHA B TOBCEIHEBHOM
KU3HU JJ11 oOecrieueHrs 0€30MacHOCTH MpU OOPAIleHUH ¢ MPUOOpamMu
U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHS 3I0POBBSI U COOJIOICHNUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKaIOLIeH cpee;
OCYIIECTBIISITh TMOUCK HHPOpMAIMK (U3NUYECKOTO COACPKAHUS B
WNuTepHeTre, Ha OCHOBE HMEIONIMXCS 3HAHUN W TYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX MCTOYHHKOB BBIACIATH HMH(POpPMAINIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MUIT MOKET OBITH HEJTOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHEHWH YYEOHBIX 3aJaHUil  Hay4HO-
MOMYJSIPHYIO  JTUTEpaTypy (PU3UUECKOTo COAep>KaHusl, CIPaBOYHBIC
Marepuaibl, pecypcbl cetd  HMHTEepHET, BiameTh  NpuUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHuss MHGOPMAIMKU W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMS,
0000m1ass UHPOPMAITUI0O W3 HECKOJBKUX HCTOYHUKOB (HPHU3UUYECKOTO
COJIEp)KaHusl, B TOM YHCIE MYOJIUYHO TPEACTABIATH PE3YyIbTAThI



MPOEKTHOM WJIM HCCIEAOBATEIIbCKOW AEATEIBHOCTH, MPHU
rPaMOTHO UCIIOJIb30BATh M3YYEHHBIM MOHSATUWHBIN anmapar Kypca
(bU3HUKHU, COPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALIUEH;

OpU BBINOJIHEHUH YYEOHBIX MPOEKTOB U HUCCIEAOBAHUN (U3HUECKUX
MPOLIECCOB pacHpeneNiaTh 00S3aHHOCTH B TPYIINIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3aJla4aMU, CJIICIUTh 3a BBIITOJIHECHUEM IUIaHA JICMCTBUI
U KOPPEKTHUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
NEATEIbHOCTD TPYIIIIbI, BBICTPanBaTh KOMMYHHUKATHBHOE
B3aMMOJICUCTBHE, MPOSIBIISS TOTOBHOCTh pa3peiaTb KOH(IUKTHI.

3TOM

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHbBIE
Ne  HaummeHoBaHmue
(undposbie)
n/  pasgeroBuTeM  Bcecer Kourpoasn — Ilpakruueck
oOpa3oBaTe/ibHbIE
I nmporpaMMbl 0 ble padoThI ue padoTsl
pecypchl
Pa3pen 1. TenioBble iBJIeHUSA
Crpoenue u bubnuoreka [JOK
11 CBOICTBa 7 https://m.edsoo.ru/7f41
BelllecTBa 81ce
TelUIOBLIE bubnnoreka IIOK
1.2 21 1 5 https://m.edsoo.ru/7f41
MPOLIECCHI 81ce
Hroro no paszneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DNEeKTpUYECKue
3apsibl. bubnmnoreka [JOK
2.1 3apsKeHHbIE 7 1 https://m.edsoo.ru/7f41
Tena U Ux 8lce
B3aUMOJICHICTBHE
[TocTosHHBIM bubmmoteka [IOK
2.2 ANEKTPUYECKUIN 20 1 7 https://m.edsoo.ru/7f41
TOK 81ce
L T bubmuorexa [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f41
SIBJICHUS
8lce
S EKTDOMALHIT but6mmoreka [IOK
2.4 P 4 https://m.edsoo.ru/7f41
Hast WHIYKIIHAS 81ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Hroro no pazneny

Pe3epBHOE Bpems

37

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME
INOYPOYHOE INVNIAHUPOBAHMUE

8 KVIACC

68

3 145

Ne

n/
n

Tema ypoka

KonuyectBo yacos JIEKTPOHHBIE

Bce
ro

HbIe
padoThbI

Jlara

Kourpoar  IIpakTHue uugposbie

u3yue
CKHe o0pa3oBaTeIbHbI
HHSA

padoTbI e pecypcbl

OcCHOBHEBIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH U UX
OIIBITHBIE
MTOATBEPKICH
Hst

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a5256

Macca u
pazmep
aTOMOB U
MOJIEKYJI

Mopenu
TBEPJIOTO,
JKUJIKOTO U
ra3zoo0pa3Hor
0 COCTOSIHUIM
BEIIECTBA

bubmmorexa [JOK
https://m.edsoo.ru/ff
0a540e

OO0bsacHenne
CBOICTB
TBEPAOTO,
JKHIKOTO U
ra3oo0pa3Hor
0 COCTOSIHUM
BCIIlECTBA Ha
OCHOBE
IMOJIOKESHUH
MOJIEKYJIIPHO-


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

10

11

KUHETUYECKON
TEOPUH

Kpucranmmyec
KHE U
amopdHbIe
Tena

CMaunBaHue 1
KanuJUIPHOCT
b.
[ToBepxHOCTH
0¢ HaTSHKCHUE

TemnoBoe
pacuIupeHue u
cKatue

Temneparypa.
Cas3p
TEMIIEPATYPbI
CO CKOPOCTBIO
TEIIOBOTO
JIBUKEHUSI
YaCTHUIL

Bnytpennss
SHEprus.
CriocoOsl
U3MEHEHUs
BHYTPEHHEHN
SHEPIUU

Bunanr
TeruIonepeaq
u

Ypok-
KOH(epeHIHs
"IIpakTidecko
e
WCTIOJIh30BAHU
€ TEIUIOBBIX
CBOMCTB
BEIIECTB U
MaTepHaJoB B
LEJAX
sHEeprocoepex
eHus"

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a5800

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a5530

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0aba26

bubnnoreka IIOK
https://m.edsoo.ru/ff
0a5c60

bubmmoteka [IOK
https://m.edsoo.ru/ff
0a6412

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a65c0



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

12

KomnuectBo
TEIIOTHI.

VY aensHas
TEIJIOEMKOCTh

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a6976

13

YpaBHeHue
TEIJIOBOTO
Oananca.
TemmooOMeH u
TEIUIOBOE
paBHOBECHE

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a7088

14

15

16

17

18

JlaGopaTopnas
pabora
"UccnenoBanu
€ SIBJICHUS
TEII000MEHa
pu
CMEIINBAHUH
XOJIOJHOH U
ropsiuen
BOBI"

Pacuer
KOJIMYECTBa
TETUIOTHI,
HE00X0IMMOT
0 ISt
HarpeBaHus
Tena u
BBIJIETISIEMOTO
UM TIpH
OXJIKICHUHI
JlaGoparopHas
pabota
"Onpenenenune
YAEIbHON
TETJI0EMKOCTH
BemecTsa"

OHeprus
TOILJIMBA.
Y nenwHas
TerioTa
CropaHus

IInaBnenue n

bubnnoreka IIOK
https://m.edsoo.ru/ff
0a6a98

bubmmoreka [IOK
https://m.edsoo.ru/ff
0a6bh0

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a7b5a

bubmuorexa [JOK


https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

OTBEp/IC€BaHUE
KpUCTAJLITNYEC
KHX Te.
VnenpHas
TEII0Ta
IUIaBJICHUS

https://m.edsoo.ru/ff
0a71d2

19

20

21

JlaGopaTopnas
pabora
"Onpenenenue
yAeIbHOU
TEIUIOTHI
TUIaBJICHUS
npga
[TapooGpa3zoBa
HUE U
KOHJICHCAIIHSL.
Hcmapenue

Kunenue.

VY eapHas
TEeruioTa
nmapooOpa3oBa
HUS U
KOH/JICHCAIINH.
3aBUCHUMOCTD
TEMIIEPATYPhI
KHUIICHUS OT
aTMOC(epHOro
JaBJICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a72fe

bubnnoreka IIOK
https://m.edsoo.ru/ff
0a740c

bubnnoreka IIOK
https://m.edsoo.ru/ff
0a786¢c

22

23

24

Baxxa0CTB
BO3/IyXa.
JlaGoparopHas
pabota
"Onpenenenune
OTHOCHTEIBHO
¥ BIAXXHOCTH
BO3ayXa"
Pemenue
3aJ1a4 Ha
onpeerIeHue
BIaKHOCTH
BO3/IyXa
[TpuHIMUIIBL

bubmmorexa [JOK
https://m.edsoo.ru/ff
0a7628



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

25

26

paboThI
TETUIOBBIX
JIBUTATENCH.
[TapoBas
TypOuHa.
JBurarenp
BHYTPEHHETO
cropanus
KITI
TEITIOBOTO
JIBUTATEIISI.
TennoBbie
JIBUTATEIIN 1
3aImmTa
OKpY>Karomeun
Cpelbl

3aKkoH
COXpaHEHUs U
MpeBpaIICHUs
SHEPTUHU B
TETUIOBBIX
rporeccax

bu6nuoreka [IOK
https://m.edsoo.ru/ff
Oa7ci/c

27

28

ITonroroBka K
KOHTPOJIbHOU
paborte 1o
TEME
"TemnoBeie
SIBJICHMS.
N3mMmeHeHue
arperaTHbIX
COCTOSIHUM
BemecTsa"

KonTponbHas
pabota no
TemMe
"TermmoBbie
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BemecTna"

bubmmorexa [JOK
https://m.edsoo.ru/ff
0a83f2

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a86ae

29

DnekTpu3anus
tein. /IBa pona



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

30

AIEKTPUUECKU
X 3apsJI0B
Ypok-
HCCIEe0BaHUE
"DnexkTpuszanu
s Tel
WHAYKIUEN U
npu
CONPUKOCHOBE

HHUH

31

Bzaumogeiict
ne
3apsSKEHHBIX
Tea. 3aK0H
Kynona

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a87e4

32

33

DNEeKTPUYECKO
e ToJe.
Hanpsixennoc
Tb
3IEKTPUUYECKO
O MOoJsl.
ITpuHIMT
CYTEPIIO3UIINH
AIEKTPUUYECKHU
X TIoJiei

Hocutenu
ANEKTPUYECKU
X 3apsJIOB.
DneMeHTapHBI
W 3aps.
Crtpoenue
aToma

bubnnoreka IIOK
https://m.edsoo.ru/ff
0a8ala

34

[IpoBoHMKHM
"
JUDJIEKTPUKH.
3aKoH
COXPaHEHHUS
ANIEKTPUYECKO
ro 3apsaa

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a8ef6

35

Permenue
3a7a4 Ha
MIPUMEHEHNE

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a90cc



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc

CBOWCTB
3JIEKTPUYECKH
X 3aps/10B

36

DIIEKTPUUYECKU
H TOK,
YCJIOBHS €T0
CYILIECTBOBAHU
1. UcTouHnkmn
3IEKTPUUYECKO
ro TOKa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a95a4

37

HencTBus
AIEKTPUUYECKO
ro TOKa

bub6nmoreka [IOK
https://m.edsoo.ru/ff
0a96b2

38

Ypok-
HCCIICOBAHUE
"JlelicTBUE
AIEKTPUIECKO
r'o II0JIs1 Ha
MIPOBOIHUKHU U
JADTICKTPUKH"

39

DNEeKTpUYECKU
1 TOK B
MeTaJlIax,
KUJKOCTAX U
razax

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a9838

40

DnekTpruyecka
s LIETIb U €€
COCTaBHBIC
4acTu

41

Cua Toka.
Jlaboparopnast
paborta
"Uzmepenue u
peryIupoBaHu
€ CHJIbI TOKa"

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a8hd6

42

DNEeKTPUYECKO
e
HarnpsHKeHUE.
BonbsT™merp.
JlaGopaTopHas
pabora
"U3mepenue u

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a%e14



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14

peryJIupoBaHu
e
HanpspkeHus"

43

ConpotuBieH
ue
MIPOBOJIHUKA.
VY nensHoe
COMPOTHUBIICHU
€ BelllecTBa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0aa738

44

JlaGopatopnas
pabora
"3aBUCUMOCTD
ANEKTPUIECKO
ro
COIIPOTHBIICHU
sl IPOBOTHUKA
OT €ro JUIUHBI,
TUIOIA T
MOIEPEYHOTO
CCUCHUA U
Marepuaia"

bubnnoreka IIOK
https://m.edsoo.ru/ff
0aa738

45

3aBHCHUMOCTh
CHJIBI TOKA OT
HaIpsHKEHUS.
3axon Oma
JUTSL y4acTKa
Lenu

bubmuorexa [JOK
https://m.edsoo.ru/ff
0aad4a

46

Jlaboparopnast
paborta
"HUccnenoBanu
e
3aBHUCHUMOCTH
CHJIBI TOKA,
1791311 (S Y
qyepes
pe3ucrop, ot
COINPOTHBJIICHU
s pe3ucTopa u
HAIPsSXKCHUA
Ha pe3ucrope”

bubmmoteka [IOK
https://m.edsoo.ru/ff
0aa04e

47

IlocaenoBaren
BHOE U
napajuieIbHOe



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

48

49

COEMHEHHUS
MMPOBOJHUKOB

JlaGopaTopHas
paborta
"IIpoBepka
npaBuiIa
CIIOKEHHS
HaIpsHKEHUN
npu
mocJe0BaTesn
bHOM
COETUHEHUU
JIBYX
pe3uctopon"
JlaGopaTopHas
paborta
"IIpoBepka
npaBujIa Jyis
CHJTBI TOKA
pu
napajuieIbHOM
COETUHEHUU
pe3uctopoB”

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0aaas8

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oaadle

50

51

52

Pemenne
3aJ1a4 Ha
MIPUMEHEHHE
3akoHa Oma
JUTSE
pa3IUyHOrO
COEIMHEHHUS
MIPOBOTHUKOB

PaGora u
MOIIIHOCTb
ANEKTPUUYECKO
ro TOKa. 3aKOH
Jxoyns-
Jlenna
JlaGopatopHnas
pabora
"Onpenenenune
paboTHI U
MOIIHOCTH
AIIEKTPHUYECKO

bubmmorexa [JOK
https://m.edsoo.ru/ff
Oaaf8a

bubmmoreka [IOK
https://m.edsoo.ru/ff
0ab124

but6mmoreka [IOK
https://m.edsoo.ru/ff
0ab3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0

ro Toka"

53

DIIEKTPUUYECKU
€ LIeTH U
norpedurenu
ANEKTPUYECKO
1l DHEPTUHU B
ObITY.
Kopotkoe
3aMbIKaHUE

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0ab660

54

[ToaroroBka k
KOHTPOJIBHOU
pabote mo
TeMe
"DnekTpuuecK
ue 3apsbl.
3apsKeHHbIE
Tena v ux
B3aUMO/ICVICTB
U,
ITocTosiHHBIH
AIEKTPUUYECKHU
1 TOK"

bubnnoreka IIOK
https://m.edsoo.ru/ff
Oabd2c

55

56

57

KoHntposbnas
pabota 1o
TEME
"DrekTpuueck
ue 3apsJbl.
3apsKEHHbBIE
Tena U ux
B3aHMOJICICTB
Hsl.
ITocTossHABIHN
AIEKTPUUYECKHU
¥ TOK"
IlocTostHHEIE
MAarHUTBL, UX
B3aHMOJICHCTB
ne

Ypoxk-
HCCIICI0BAHUE
"U3yueHne
moJyiei
IMOCTOSTHHBIX

bubmmoteka [IOK
https://m.edsoo.ru/ff
Oabea8

but6mmoreka [IOK
https://m.edsoo.ru/ff
0ac3d0



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0

MAarauToB"

58

MarauTtHoe
oJIE.
MarauTtHoe
oJie 3eMiIu U
€ro 3HauCHUE
TS SKA3HU Ha
3emite

bu6nuoreka [IOK
https://m.edsoo.ru/ff
OacOba

59

60

OngpIT
Opcrena.
MaruauTtHoe
moJe
AIEKTPUUYECKO
I'o TOKa
MaruuTtHoe
0JI€ KaTyIIK!
C TOKOM

IIpumeHeHue
ANEKTPOMarHu
TOB B TEXHUKE.
JlaGopaTtopHas
paborta
"N3yuenue
JEUCTBUSA
MarHUTHOTO
oJIst Ha
MIPOBOJHHUK C
TOKOM"

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Oacld2

bubnnoreka IIOK
0.5 https://m.edsoo.ru/ff
Oac74a

61

DneKTpoABUTA
TeNb
MTOCTOSIHHOTO
TOKaA.
Hcnons3oBan
ue
JIEKTPO/IBUTa
Tenen B
TEXHUYIECKHX
YCTpPOMCTBaxX U
Ha
TpaHCIopTe.
JlaGopatopHnas
pabora
"KoHcTpyunpos

bubmmoteka [IOK
https://m.edsoo.ru/ff
Oac86¢



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

aHue U
U3YYCHUE
paboThI
AJICKTPOIBUTA
Tena"

62

63

OnBbITH
®Dapanes.
3aKkoH
AJIEKTPOMArHu
THOM
WHTYKIIAH.
[IpaBuio
Jlenna

DneKkTporeHep
aTop.
Crioco05b1
MOJIyYeHUs
AIEKTPUIECKO
W DHEpIruu.
DNeKTpOCTaHI]
WM Ha
BO300HOBJISIEM
BIX
HCTOYHUKAX
SHEPTHU

64

65

IToaroroBka k
KOHTPOJIBHOU
pabote no
Teme
"DnexTpuueck
ue
MarHUTHBIE
SIBJICHUS "

KonTponbHas
pabota no
TeMe
"DeKTpuIecK
ue u
MarHuTHbIE
SIBJICHUS "

bu6nuoreka [IOK
https://m.edsoo.ru/ff
Oach14

66

Pe3epBHbIit
ypok. Pabora
C TEKCTaMH 10

bu6nuoreka [IOK
https://m.edsoo.ru/ff
Oaccbe



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

TEME
"TerioBbIe
sABJICHUS"

Pe3epBHbIit

ypok. Pabora

C TEKCTaMH 110 bu6nmoreka [IOK
67 TEeMe 1 https://m.edsoo.ru/ff
"ITocTOSITHHBII Oacdc6

AIEKTPUICCKU
#u TOK"

Pe3epBHbIit

ypok. Pabora

C TEKCTaMH I10

68 1
TeMe

"MarduTHble

sBJIeHUS"

OBLLEE
KOJIMYECTBO

YACOB 10

[IPOTPAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

68 2 14.5

VYueonuk A.B. [leprimkuna «®@usnka 8 kinace» (@I'OC), (M., «dpoda», 2013
r.),

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

«COopHuK 3aaa4 no pusuxe» g 7-9 ki., (A.B. Iepwimkun, M.,
«Jk3amen»,2014 r),

VYuebnuk A.B. [Tepeimkuna «®dusuka 8 knace» (OI'OC), (M., «poday, 2013
r.),

«Tectrl k yueOHuKy pusuka 8 kinace» (H.K. Xannanos, T.A. Xannanosa, M.,
«Ipodar», 2014r);

«/npakTueckue matepuansl K yueOHuKy ¢pusnka Skin(A.E.Mapow,
E.A.Mapon, M., «/Ipodar, 2014r),


https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

«COOpHHK BOMPOCOB U 3a7a4 K yueOHuKy gusuka Sk A.E.Mapos,
E.A.Mapon, C.B.Ilozotickuit M., «/Ipoda», 2014r),

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. AxrtuBHas ¢usmka: mnporpaMMHOE OOecreueHue s TMOJACPKKU
M3Y4YEeHUS IIKOJbHOrOo Kypca ¢(usuku. CBemeHuss o pa3paboTkax H HX
npenHa3HaueHUH: (GOPMHUPOBAHUE OCHOBHBIX TOHSTHHI, YMEHUNW U HaBBIKOB
pelIeHUs] MPOCTeNIUX 3a7ad Mo (U3UKE M aKTUBHOTO HKCIIOJNb30BAaHUSA UX B
pasnuuHbIX cutyarusax. IlpeacraBmeno Oosee 6000 BapuaHTOB 3aaHMIA-
CUTYallMii, KOTOpbIE MOKHO HCIIOJH30BaTh HA YPOKE B BHUJEC HEOOJBIINUX
KOMITBIOTEPHBIX PparmenToB. http://www.cacedu.unibel.by/partner/bspu /

2. Yuauremo ¢usuku. [Iporpammer 1 yaeOHUKH, TOKYMEHTHI, CTaHIAPTHI,
TpeOOBaHUS K BBITYCKHUKY IIKOJIbI, MaTepHalbl K 3K3aMeHaMm, OWJIEeThI
BBIITYCKHOT'O SK3aMEHA, PEKOMEHJIAIIUU MO MMPOBEICHUIO 3K3aMEHOB, MAaTEPUAJIbI
K ypoky. http://www.edu.delfa.net:8101/teacher/teacher.html

3. Anumanuu (QU3MYECKUX TMPOIECCOB. TpexMepHble aHUMAIMU W
BU3yaJIN3alINHU o busuke, COMPOBOKIAKOTCS TEOPETUUECKUMU
oOwscuenusamu. http://physics.nad.ru/

4. Axnumanuu (PU3NUECKUX TMPOIECCOB: MEXaHUKA. AHHMMAIUUA IO
YIIIyOJI€HHOMY Kypcy
mexanuku. http://physics.nad.ru/Physics/Cyrillic/mech.htm

5. Pazpabotku ¢upmbl "®Ouzukon". "Ouzuka B kaptuHkax', "OTKpsITas
¢usuka" wu "OtkpbiTas MaTemaTuka'. YIOOHBI KaK JE€MOHCTPAIIMOHHBIC
nporpaMmMbl. [Io HEKOTOpPBIM pasieliaM MOXXHO MPOBOJIUTH KOMIIbIOTEPHBIE
nabopaTtopHbie pPabOTHI.

6. http://www.scph.mipt.ru/

7. DnexTpoHHbIH yueOHUK 10 pu3uke 7_ 9 k. [lo HEKOTOPBIM pazaenam
MMEIOTCS ¢ depeHurnpoBaHHbIE 3a1a4H, nabopaTopHbIe
pa6ortsl. http://Kiv.sovtest.ru/



