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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yriayO0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToM (penepaibHOil pabodeil mporpaMMbl BOCIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (IM3MYECKUX 3HAHUH, W Ha (QOPMUPOBAHHE ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH oOydJaromuxcs. B mporpamme mo (u3uke  yIUTBIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS IMPEIMETHOTO COJEpKAHHS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMMbl IO Y4EOHOMY TPEIMETY .

®duszrka sSBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JIeKAT B OCHOBE IIPOIIECCOB U
SABJICHUN, W3yYaeMbIX XWUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAy4HOTO METOja
MO3HAHUA, TO €CTh CII0C00a MOTYyUEHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 riaaBHBIX 3a7a4 (PU3UUECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢uszuku Ha yriayOiaEHHOM YpOBHE TIpearnosiaraeT yBEPEHHOE
BJIJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTEPU3yIOITIMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEOBAHUS;

WHTEPIPETUPOBATh JAaHHBIE M HMCIOJH30BaTh HAy4YHBIE JOKA3aTeIbCTBA IS
MOJTY4YEHHUSI BEIBOJOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit denepanmu, peanu3yroIIUX



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBl, YTBEPKIAEHHOW peIIeHHEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenus: Gu3UKU Ha yriIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTpeMJICHUs OOydYarouuxcsi K HaAy4YHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIJICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHEe YMEHUH TPUMEHATH (U3HUECKUE 3HAHWUS U HAYYHBIC
JI0Ka3aTeNbCTBA U OOBACHEHUST OKPYKAIOIINX SBJICHHUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUH O BO3MOYHBIX chpepax  Oyayuuen
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4eHUIO (GU3UKM Ha
yriayOn€HHOM ypOBHE B paMKaxX COOTBETCTBYIOLIMX Hpoduied oO0yueHus Ha
YPOBHE CpPEeAHErO 0011ero 00pa3oBaHuUs.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUNBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOLINX
CO3/IaHUsl W UCHOJB30BaHUS (PU3MUYECKUX MOJEJe, BKIIOYas TBOPUYECKUE U
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTDH OMBITHI, IKCIIEPUMEHTAIBLHBIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HAKOMCTBO CO c(epamu mpodhecCHOHAIBHOW ACATCIBHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wusydenne ¢wmsuku (yriryOn€HHBIM ypOBEHb) Ha YPOBHE OCHOBHOTO
obmiero oOpazoBanus otBomutcs 102 gaca: B 8 kmacce — 102 gaca (3 gaca B
HEJIEITIO).



COAEPKXAHUE OBYUYEHUA
8 KVIACC

Paszneua 6. TenuioBbie sABJICHU.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OINbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucranmnmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTUN. TEeXHOJOTMM TOJIyYEeHUS! HCKYCCTBEHHBIX aiiMa3zoB. OObsCHEHUE
CBOMCTB I'a30B, KUIKOCTEH U TBEPABIX TEJI HA OCHOBE IIOJIOKEHHUHM MOJIEKYJISPHO-
KMHETUYECKOW Teopur. [I0BEpXHOCTHOE HATSHKEHUE, CMAadyMBaHUE, KATWUIIPHBIC
ABJEHUA. TEIUIOBOE paCIIMpPEHUE M C)KAaTHE. 3aBUCUMOCTH JIaBJICHUS Trasza OT
o0BEMa, TeEMIIEPATyPBHI.

Temneparypa. CBsA3p TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM SHEprueu
TEIJIOBOTO JIBHJKEHHMSI YacTUll. TemneparypHble IIKaJbl.

Buytpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH SHEpruu:
TeIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH
TEILIONPOBOJAHOCTb, KOHBEKIMS, U3lydeHHe. Buasl Temuionepenayu B NpUpPOAE U
TexHuke. HeoOpaTUMOCTh TEIOBBIX MPOIIECCOB.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelecTBa. TeruiooOMeH u
TeII0Boe paBHOBecue. 3akoH HploToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OaslaHca.

[InaBiieHrEe U OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y ACNIbHAS TEILIOTA
maBieHus. [lapooOpazoBanue u koHjeHcamnus. Mcnapenue. Kunenne. Y aenpHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIEHHbIA Tap. BraxHOCTh
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotsl TernoBeix aBurateneit. KIIJ TemmoBoro nBurarens.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOWIEHM Cpenpl. TemnoBble IOTEpU B
TEIUTOCETSX.

3aKOH COXpAaHEHHUS U NPEBPAIICHUS DHEPIMU B MEXAHUYECKUX WU TEIJIOBBIX
IIPOLIECCax.

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysun.

HaGniogenue sBAEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAadyuMBaHUS W
KAWUISIPHBIX SIBIICHUM.

HabnrogeHue TemioBoro paciupesus Tel.



M3MeHeHne AaBieHUs raza Npu H3MEHEHUHM 00bEMA W HArpeBaHUM WIIH
OXJIAJKICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Buas! Tertonepenaym.

OxJtaXkJieHue pUu COBEPIICHUH pabOTHI.

Harpeanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BELIECTB.

HabGnronenue xumnenus.

Habrogenune nocTossHCTBa TeMITEpaTyphl MPH TIaBICHUH.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopnwie pabomul u onvimol.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.

OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIM caxapa.

N3MepeHne TteMrepatypbl P MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTyuKa TEMIIEPaTypPBhl.

OnbITel 1O HAONIOAEHUIO TEIJIOBOIO PACHIMPEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

HccnenoBanre 3aBUCHMMOCTH JaBJIEHUS BO3JyXa OT e€ro ooObéma u
TeMIepaTyphl.

[IpoBepka TUNOTE3bl JUHEUHOW 3aBUCUMOCTHU JIJTMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs BHYTPEHHEW OHEpPruM Tela B  pe3yibTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

UccnenoBanue SBJICHUS TEIUIOOOMEHA TMPU CMEIIMBAHUU XOJIOJHOM W
ropstye BOJIBI.

OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MPHU TEIUIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OmnpeneneHre MOIIHOCTHU TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca UCIIapEHNUs.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeicTBhe
3apspKeHHBIX Tell. 3akoH Kyrona.

OnekTpuueckoe mnojne. Hanpsk€HHOCTh 3nekTpudeckoro mnodd. [IpuHuun
CYHEPHO3ULIUN SIIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA ANEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA U TOJYINPOBOJAHUKH. 3aKOH
COXPAaHEHHUSI ANEKTPUUECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBoe,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIaX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuina Toka. DIEKTPUUECKOE HalpshKeHUe. AMIIepMeETp
Y BOJIBTMETP B LIEMU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE MMPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BemiecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe coeAuHEHnE MPOBOAHUKOB. J/]C B LeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma mna nonHod nenu. IlpaBuna Kupxroga. Pacd€r mpocThIX 3J€KTPUUYECKUX
uenen. HenrHelHbIE SJIEMEHTHI.

PaGota ©u MOIIHOCTH dJEKTpUYECKOTO ToKa. 3akoH Jlxoyns-JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIEeCKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3aUMOAEMCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUYeckoro Toka. OnbeiT  Amrepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHE MAarHUTHOTO IMOJS Ha
npoBoAHUK ¢ TokoMm. Cumia Awmmepa u  omnpeneneHue €€  HanpaBJICHUS.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHWE BIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUMK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOy YEHUS AIEKTPUUYECKOU SHEPTUHU.
DJIEKTPOCTAHIIMM Ha BO300HOBIISEMBIX HCTOYHMKAX HHEPTHHU. DKOJOTHUECKHE
po0JIeMbl SHEPTeTUKU. TOITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DIekTpu3anus Ted.

JIBa poja 2JIEKTPUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.

YCTpPOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DIIeKTpOCTaTUUECKAst MHAYKIIHS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBaHue CWJIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJS C IMOMOUIBIO
OyMa>KHBIX CyJITAHOB.

[IpoBOAHUKY U TUDJICKTPUKH.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.



N3MepeHre CUiibl TOKa aMIIEPMETPOM.

N3MmepeHne 3eKTpUueCcKOro HapsKeHHUsT BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTHBIICHUN.

B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

MopennupoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJIHOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarHuTtHoOE o€ ToKa. DJIEKTPOMArHHmT.

JlelicTBME MarHUTHOTO TOJISI HA POBOJHUK C TOKOM.

DIIEKTPOIBUTATENb OCTOSHHOTO TOKA.

OmneiTer apanest.

DIIEKTPOTreHEePaToOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

OnpIThl 1O HAOMIOMEHUIO DJIEKTPU3AIMU TeJl MPU COMPUKOCHOBEHUH W
WHIYKIUEN.

HUccnenoBanne MOEWCTBUS JJEKTPUYECKOTO IO HA NPOBOJHUKUA U
JIARJICKTPUKHU.

COopka 1 HCTIBITAHUE AIEKTPUUECKOM 1ETH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAOIIETO Yepe3 PE3UCTOp, OT
HaIpsHKEHUS. Ha Pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh DJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOLAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

OnpeneneHue yaelbHOr0 CONPOTUBICHUS TPOBOAHUKA.

[IpoBepka mpaBWiIa CJHOXKEHHUS HAIPSHKEHUHM TIPU  MOCJIEI0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJid CWIbl TOKAa MpPU MAPATUIETBHOM COEIMHEHHUH
PE3UCTOPOB.

Omnpenenenue 3/{C 1 BHYTpEHHETO COMPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BeImoHEHUS 3aK0HAa OMa 7151 MOJTHOM LIETIH.

N3ydeHne BOJIbTAMIIEPHBIX XapaKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS WIH NOJYyITPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIET0 Yepe3 Pe3UcTop.

OmnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMOM HAa PE3UCTOPE.

Omnpenenenue KII/I narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

W3yueHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUU U
pa3/ieliCHUH.

HccnenoBanue AeCTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY .



OMBIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJiCHUsS TOKA B KaTyIIKEe M OT HaJu4us
(OTCYTCTBUS) CEpACYHUKA B KaTyIIKE.

N3ydenne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KII/I amekTpoaBUTaTeIbHONM YCTAHOBKH.

OnbpITBI  TO  HUCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS! MHIYKIIMOHHOTO TOKA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs
y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4YEHOrO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKU: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJIbTYPHI;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BaXXHOCTU TpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM O00OpYyJOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

MHTEpEC K MPAKTUYECKOMY M3yUEHUIO MpodecCuid, CBSI3aHHbIX ¢ (PU3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTHYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYITUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHWE CBOErO PAa3BUTUS B MPHOOPETECHUH HOBBIX (HU3UYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTre OCBOEHHS THpOrpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOIO
oOwiero oopazoBanus y o0ydaronierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(ssBNIEHMI ), KJTaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKkye 1eCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIN
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTh U JJOCTOBEPHOCTH UH(OPMAIIHIO, TTOTYICHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMALIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOKHBIMH CXEMaMHu,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B XO0JIe OOCYXJeHHs ydeOHOro maTepuana, pe3yJbTaToB JIa00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha PEIICHHE 3aJa4d U [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

COIOCTABIISATh CBOU CYKJIECHUSI C CYXKACHUSIMU IPYTUX YYACTHUKOB JUAJOra,
OoOHapy’KHUBaTh pPa3IMuME U CXOJCTBO MO3UIIHI;

BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3YJIbTaThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJIaTh IPOLECChl U Pe3yJIbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWUHHPYS CBOM MACWUCTBUS C JAPYTUMH YICHAMU
KOMAaH/IbI;

OILICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTFHO C(HOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHIX, TPEOYIOTUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, PUHATHC PEIICHHS B TPYTIIE, MPUHATHAE PEIICHUHN TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM pelieHUs (PU3NUECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu M Tpe/jIarath IjiaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JEATEIHLHOCTh (B TOM YHCJIE B XOJ BBITOJTHCHUS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro YesioBeKa B XOJ€ Cropa WM JIUCKYCCHH Ha
HAy4YHYIO TeMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy o0y4ueHus ¢ 8 knacce npeqMeTHbIe pe3yabTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



UCIIOJB30BaTh MOHATUA (Macca U pa3Mepbl MOJEKYJ, TEIIOBOE JABUKECHHE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHHUSI BELIECTBA, KPUCTALIMYECKHE U
amop(HBIC Tena, HACBHIMICHHBI W HEHACBHIIICHHBIA Iap, CHOCOOBI M3MCHCHUS
BHYTPEHHEW JHEPruM, »JJIEMEHTAPHBIA DSJICKTPUYECKUM 3apsii, TPOBOJHUKH,
MOJYTIPOBOJHUKH, JUANIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MAarHUTHOE TIOJISI, ONTHYECKAas CHCTEMa) W CHUMBOJIMYCCKHHN S3BIK (DM3WKH TIPU
pEIIeHNH YIeOHBIX U MPAKTHYECKUX 3a7a9;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHUE, CMAYMBAHUE, KAIWLUISIPHBIC SIBJICHUS,
UCIIapeHue, KOHACHcAlus, IUIaBICHUE, KPUCTALIU3AIMS, KUIIEHHUE, CIOCOObI
Terionepeaayn (TErmIonpOBOIHOCTb, KOHBEKIUS, U3yUYCHHE), TEIJIOBBIE TTOTEPH,
ANEKTPU3ALMUA TEJ, B3aUMOJCHCTBUE 3apsANIOB, JCHUCTBUSA JJIEKTPUYECKOTO TOKa,
KOpPOTKO€E 3aMbIKaHUE, B3aUMOJICCTBUE MAarHUTOB, JEHCTBUE MarHUTHOT'O OJIsSI Ha
MPOBOJTHUK C TOKOM) IO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSIBJICHHE  W3YUYCHHBIX  (PU3MYECKUX  SIBICHUM B
OKpykaromeM Mupe (B ToM uucie (U3MYecKue SBICHUS B MPUPOJE:
MMOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHHUS B MNPHUPOJE, KPUCTALIBI B MIPHUPOJE,
uznydenne CoJlHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI, 0Opa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, JJICKTPUYECKHE SBJICHUS B aTMocdepe, 3JIEeKTPUUECTBO
YKUBBIX OpPraHW3MOB, MAarHUTHOE T0JIe 3eMJId, Apeid MOJIIOCOB, POJIb MArHUTHOIO
noJis JUIsS KU3HM Ha 3eMjie, TMOJSIPHOE CHSHHUE), TPH OTOM MEPEBOAMTH
MPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHM;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUECKUE SIBJICHUS, UCIIOIb3Ys
dbuznyeckre BEIMYMHBI (TeMImeparypa, BHYTPEHHSSI DHEPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa rasa, yjenbHas TEMJIOEMKOCTh BEIECTBA, YJENbHAs TEIJIoTa
TUIaBJICHUS, YJelbHas TeIuioTa MmapooOpa3oBaHMs, yJelabHash TEIUIOTa CropaHus
TOIJIMBA, KOA(DPUIIUEHT MOJE3HOr0 JEeUCTBUS TEIJIOBOW MAalllMHBI, OTHOCUTEIbHAS
BJI&KHOCTh  BO3[yXa, OJIEKTPUYECKUM 3apsll, CHJIAa TOKa, DJIJIEKTPUYECKOE
HanpsHKEHWE, CONMPOTUBIICHUME NpoBoAHMKA, D/IC B 1lenmM MNOCTOSIHHOIO TOKAa,
AJIEKTPUUECKOE VYACIbHOE COMPOTHBJICHUE BEIIECTBA, padoTa W MOIIHOCTH
IEKTPUUECKOTO TOKA), MPU OMUCAHUU TIPABMWIHHO TPAKTOBATHh (PU3UUECKUIA CMBICTT
WCIIOJIB3YEMBIX BEJIWYUH, MX O0O3HAYEHUS W CAUHUIIBI (PU3UMYECKUX BEJIUYUH,
HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITUYMHAMU, CTPOUTH TpaUKU N3YICHHBIX 3aBUCUMOCTEN (DU3NICCKUX BEITHYNH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
WCIIOJIb3YsI OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU CTPOCHUS
BEILECTBA, YpaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO



3apsina, 3akoH KylioHa, NpUHLMN CYNEPNO3UIMUA SJIECKTPUUECKUX MOJIeH, 3aKOH
Owma nst ygacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1IeTH, 3aK0H
Jlxoynsa-JIeHna, 3aKOH COXpaHEHUsI SHEPTUU, IMPU 3TOM Pa3IUYaATh CJIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA M €T0 MaTeMaTHYECKOE BBIPAKECHHUE;

CTPOUTH TPOCThIC (HU3NUECKUE MOJICTH peallbHhIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh GU3UICCKUE MOICIHN JJIs1 O0BSICHCHUS
(bU3UYECKHUX MPOIECCOB U PelIeHUs YUeOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M peliaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJIE TPEOYIOIIMEe YHUCIEHHOIO OIICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IPU 3TOM BBIOUpATHh aJICKBATHYIO
(U3UYECKYIO0 MOJICIIb, BBISBIISITH MPUYMHHO-CIICICTBEHHBIE CBS3U M BBICTPAMBATh
JIOTMYECKYIO0 1IEMOYKY PacCyXJIE€HUM C ONOpod Ha H3y4YEHHbIC CBOMCTBA
buznyecKkux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MO/IEIIH;

YBEPEHHO pemaTh pacdyEéTHbIC 3amadd (¢ omopod Ha 2—3 ypaBHEHHS) IO
M3ydyaeMbIM TeMaM Kypca (QPU3HKHU, BbIOMpasi aJeKBaTHYI0 (GU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJi, CBS3BIBAIOIMIUX (DU3NYECKUE BEIIMYMUHBI,
3allMChIBATh KPATKOE YCIOBHE W Ppa3BEPHYTOE PEIICHUE 3a/Ja4M, BbBISIBIATH
HEJIOCTAIOIINE UM U30BITOUYHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIC JaHHbIE, NPUMEHATh METOJAbl aHaJIu3a
pPa3MEpPHOCTEH, UCTOB30BaTh IpaUUECKUE METOMBI PEIICHHS 3aj]ad, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJTYYEHHOTO0 3HAYeHHMS (HU3NYECKON BEIWYMHBI M OMNPEISTIsATh Pa3MEpPHOCTH
(bu3nYECKON BETMUYUHBI, MOJYUYCHHOU MPU PElICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh MPU  [OMOIIA
(bU3NYECKUX METOJO0B, M IIpejylaraTh OPHEHTHUPOBOUYHBIA CIIOCOO pEIIeHUs, B
OMMCAHUW  HCCJICJAOBAaHMS  paclio3HaBaTh  IMPOBEPSAEMOE  IPEIIOI0KEHUE
(rumotesy), UHTEPIPETUPOBATH MOJTYUEHHBIN PE3yIbTaT;

MIPOBOAUTH OMBITHI 10 HAOIIOJEHUIO (PU3UUYECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Tei (KamwUIApHbIE SIBICHUS, 3aBUCUMOCTBH JIaBJICHHS BO3JyXa OT €ro
o0béMa W TeMmIeparypbl, CKOPOCTH TIpoIlecca OCThIBAaHUS (HArpeBaHUs) TPHU
M3JIy4YEHUHU OT I[BE€Ta HW3JIy4arolled (MOriomarmnieil) moBEpXHOCTH, CKOPOCTh
UCIIAPEHUST BOJBI OT TEMIEpaTyphbl >KUJIKOCTH M IUIONAAM €€ IMOBEPXHOCTH,
AIEKTpU3AIUS Te M B3aUMOJICUCTBUE AICKTPUUYECKUX 3apsiOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIN3allisi MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JIEUCTBHUSI MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUTATENSI MOCTOSHHOTO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
npeamnoyioxkeHue  (TUMoTe3y) O  BO3MOXHBIX — pe3yjibTaTax  HaOJIOJACHUMH,



CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 W30BITOYHOrOo Habopa o0opymoBaHUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHUPOBATH BHIBOJIBL;

IPOBOAUTH TPSIMbIE M KOCBEHHBIE HW3MEpeHUs (PU3NUECKUX BEITUYUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTh BO3/yXa, CUJa TOKA, HaIpsDKEHUE,
yAeIbHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa HM3MEpPEHUs, (PUKCUPOBATH MOKAa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSAEMOUN BEJIMYUHBI C TOMOIIBIO YCPEIHEHUS
PE3yNbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH NOTPEIIHOCTh U3MEPEHUM;

IPOBOJNUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAHNUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJTXKICHHUSI, UCCIICIOBAHUE SIBJICHUS TEIUI000MEHa TP CMEITMBAaHUH XOJIOJAHOMN H
ropsiueid BOABI, 3aBUCHUMOCTb COIPOTUBJIEHHS IMPOBOJHUKA OT €ro JJIUHBI,
IUIOIIAIA  TONEPEYHOTO0 CEYEHHs M YAEIbHOIO COINPOTHUBICHHUS BEIECTBA
MPOBOJIHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPSDKCHUS Ha
MIPOBO/IHUKE, MCCIIEOBAHNUE IOCIEIOBATEILHOTO U MapaJICIbHOTO COSAMHEHUN
IPOBOJHHUKOB): COBMECTHO C Yy4HTeleM (QOpMyIuUpOBaTh 3aJadyy W THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOUpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
MPEJICTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3UUECKUX BEJIMYMH B BUJE TAOJIHIl U
rpadMKoOB, OIEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJABI IO pe3yibTaraM
UCCIIEIOBaHMUSI;

coOnroaTh MpaBwiia Oe3omacHoro Tpynaa mnpu padbote ¢ 1abOpaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOIECCOB C OMOPOM Ha WX omnucaHus (B TOM
YHCclie: CHUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBasi TypOWHa, aMIIepMETp,
BOJIBTMETP, CUETUYHK AJIEKTPUUECKON IHEPIHH, dJIEKTPOOCBETUTEIbHbIE MPUOOPHI,
HarpeBaTelIbHbIe  3JEKTPONpUOOpbl  (NIpUMEPBI), MPEAOXPAHUTENH U HX
NpUMEHEHHEe B OBITY M TEXHHUKE, NPUMEHEHHE TMOCTOSHHBIX MAarHWTOB,
DIIEKTPOMArHUTOB, DJIEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIONB3YysS 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHUM, HEOOXOIUMbIe (PU3UUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTHIE TEXHMUYECKHE YCTPOHCTBA W HW3MEPHUTENBHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JBUTATelb  BHYTPEHHEro  CrOpaHusi,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKHX  Lemed ¢
NOCNIEOBATEIbHBIM M MApaUICIbHBIM COCIUHEHHEM 3JEMEHTOB, pasinyas
YCIIOBHBIE 0003HAUEHUS AIEMEHTOB AJIEKTPUUIECKUX IIETICH, NCIOJIb30BATh CXEMBI



U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
IpUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU PELICHUH YYEOHO-NIPAKTHYECKHX
3az1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAILIMIO O TPUMEPAX) MPAKTHUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU M1 OOecriedeHus
0e30MmacHOCTH TpU OOpalleHuu ¢ TNpuOOopaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHUsI 370pOBbS U COOJIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKpY’KaroLIEN Cpeae;

OCYUIIECTBJIATH MOUCK MH(pOopMauu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENBLHO (OPMYJIHPYsT TOMCKOBBIM 3ampoc, HAa OCHOBE MMEIOIIUXCS
3HAHWM M CpPaBHEHHUS JOMNOJHUTEIBHBIX HCTOYHUKOB BBIIEIATH MH(OpPMALHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUYUBON UITU MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JAUTepaTypy (pU3HMUEecKoro coaep)kaHus, CIPaBOYHbIE MaTepUaibl, PECYpChl CETU
WNuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE IMCBMEHHBIE M KpAaTKUE YCTHBIE COOOIIECHMS,
000011as nH(OPMALIMIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COJIEPKaHUs, B
TOM  4Yuclieé MNyOJUYHO  MPEACTaBIATh  PEe3yJbTaThl  IPOEKTHOM  Win
UCCJIEI0BATENBCKON JEATEIbHOCTH, IIPU 3TOM IPAMOTHO MCIOJIb30BATh U3y YEHHBIN
NOHATUUHBIM ~ anmapar  Kypca  (U3MKH, CONPOBOXAATb  BBICTYILJICHUE
IIPE3EHTALUEN;

IpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HUCCIENOBaHUM (PU3MUECKHUX MPOLIECCOB
pacnpenensatb OO0S3aHHOCTH B TpYIIE B COOTBETCTBUHM C MOCTaBJICHHBIMU
3aJlayaMu, CJIEIWTh 32 BBIOJHEHUEM IUIaHa JAEWCTBUU U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OIICHMBaTh COOCTBEHHBIM BKJIaJ B JACSATENbHOCTb TPYIIIIHI,
BBICTPAMBaTh KOMMYHHKaTUBHOE B3aUMOJCHCTBUE, NPOSABISASL T'OTOBHOCTH
paspeniaTb KOH(QIUKTHI.



8 KVIACC

TEMATHYECKOE IINTAHUPOBAHUE

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne o/ P Kontpoabnbie IIpakTHueckue (mpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pazjen 1. TerioBble siBjeHUs
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 6
1.2 TernoBbIe MpoIECCH 33 1 6.5
Htoro no pazneny 39
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 31 1 10
2.3 MarHuTHBIC SIBIICHHS 11 4
2.4 DNIEKTPOMAarHuTHasE UHIYKIUS 7 1 1
Hroro mo pazneny 58
Pa3nea 3. [loBTopuTe1bHO-00001Ia101M I MOYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJTh 5
Hroro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5







