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1. IlosicHuTEILHAS 3aMHCKA

Hannast paboyas mporpamma 1o ¢pusuke i 8 kiacca (yriryoJaeHHBIA ypOoBEHB) pa3paboTaHa Ha OCHOBE:

1)  denepanbHOro rocyIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHIApTa OCHOBHOTO 00mero oopazoanus (yrB. [Ipukazom MuHucTepcTBa
oOpazoBanus u Hayku P® ot 17 nexalps 2010 r. N 1897 ¢ usmenenusimu u fgomnosiHeHussmMu ot 29 nexadpst 2014 r., 31 nexabps 2015 r., 11 nexabps
2020 1.). (®I'OC O0O0).

2) [TpumepHOit 0CHOBHOM 00pa3zoBaTeILHOM MPOTpaMMbl OCHOBHOTO 00111eT0 00Opa3oBanus (0400peHHOM pernieHrueM GeaeparbHOro yueOHo -
METOIUYECKOTO 00BETMHEHHUS TT0 001IeMy 00pa3oBaHuto, MPoTOKoJ oT § ampenst 2015 r. Ne 1/15).

3) denepanbHOIt 00pa30BaTEILHON TPOrPAMMBbI OCHOBHOTO 00111ero oopazoBanus (yTB. nmpukazom Munmnpocsemenns Poccun ot 18.05.2023 1.

Ne 370).

4) OcHoBHO¥ 00pa3oBaTeILHOM MPOrpaMMBbl OCHOBHOTO 00111er0o oOpa3zoBanust MOV Jlumest Ne 3 ot 26.08.2021 r. (c u3m. ot 28.08.2023 1.)

Paboyas mporpamMmel ipeAnonaraeT ucmnoias3oBanue Y MK:

1. YVuebnuk «®Pusnka. 8 kinacey. [epeimkun .M, 2023

2. Jlykammk B. U., UBanosa E.B. Coopuuk 3a1a4 o pusuke 7-9 k. — M.; [Ipocsemenwne, 2019

3. Mapon A. E., Mapon E. A. ®usuka . 8 kinacc: nuaaktudeckue Mmarepuainsi-M.: JIpoda 2006.- 156 c.

Lenu nzyvenusi Gu3nKM HA Yyriay0JJéHHOM YPOBHE B OCHOBHOM 1IKOJIE :

pa3BUTHE HMHTEpeca M CTPEMJICHHS OOYYalomUXCs K HAYYHOMY HW3YYCHHIO MPHUPOBI, PAa3BHTHE HMX HHTEIUICKTYAIBHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

pa3BHUTHE NMPEJICTABICHUIA O HAYYHOM METO/IC MIO3HAHUSA U OPMHUPOBAHUE HCCIICAOBATEIIHCKOTO OTHOICHHUS K OKPY)KAIOIIUM SBJICHUSM;

(hopMHpOBaHKHE HAYYHOTO MHUPOBO33PCHHMS KaK pe3yJIbTaTa U3yueHHsI OCHOB CTPOCHHUS MaTepHUH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

(hopMHpPOBaHKHE YMEHHUI MIPUMEHSITh (PH3NUYCCKHE 3HAHUS U HAyYHBIE JI0KA3aTeIbCTBA I OOBACHEHUS OKPY)KAIONIUX SBIICHUM;

(hopMHpOBaHKE MPEACTABICHUIA O pOJIM (PU3HMKH JUTS PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TCXHUKH M TEXHOJIOTHIA;

pa3BHTHE MPEJICTABICHHA O BO3MOXHBIX cdepax Oyaymed HpodecCHOHATBHOW JIeATCIIBHOCTH, CBSI3aHHOW C (DU3HMKOH, TOJIrOTOBKA K
JanbHEeHIeMy OOYYCHHUIO B TOM HaIlPABIICHHH;

(dbopMHpOBaHKE TOTOBHOCTHU K JTAbHEHUIIIEMY U3y4eHHUIO0 (PM3UKHU Ha YriIyONEHHOM ypOBHE B paMKax COOTBETCTBYIOUIUX Mpoduieil o0yueHus
Ha YPOBHE CpeIHEro o011ero o0pa3oBaHusl.

N3yuenne yueoHoro npeamera «@u3znka» B 8 Kiiacce HaNpaBJIeHO HA pellleHUE CJeAYIOIIUX 3a0ay:

proOpeTeHne 3HaHUH O BEIIECTBA, MEXaHUYECKUX, TEIUIOBBIX, DIIEKTPOMATHUTHBIX M KBAaHTOBBIX SIBICHUSX, TUCKPETHOM CTPOCHUHU;

nproOpeTeHne yMEHUI aHATU3UPOBATh U OOBSICHATH (U3UUYECKUE SBJICHHUS HA OCHOBE U3YYEHHBIX (PHM3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUS PACUETHBIX U KaUeCTBEHHBIX 3a7a4, TPEOYIOUINX CO3TaHUs 1 HCITOJIb30BaHUS (buznueckux MOJETIEH,
BKJIKOYAsi TBOPUECKHUE U MIPAKTUKO-OPUEHTUPOBAHHBIC 3aa4H;

pa3BUTHE HCCIEAOBATEIbCKUX yMEHUU: HAOMIOAAaTh SBIEHUS M U3MEPATh (DU3MUECKHE BEIMYUHBI, BBIIBUTATh TUIIOTE3bl M Ipeajararb
AKCMEPUMEHTAJIbHBIE CIIOCOOBI X MPOBEPKH, TUIAHUPOBATH M MPOBOJUTH OTBITHI, SKCIIEPUMEHTAIbHBIC MCCIICOBAHMS, aHATTU3UPOBATH MOJTyUYEeHHBIE



JAHHBIE U TIPOBOJUTDH BHIBOJIBI;
OCcBOeHHME NMPHUEMOB PabOTHl ¢ MH(pOpMAaIeld (U3MUECKOrO COAEp)KaHUs, BKIIOYass MHPOPMALUIO O COBPEMEHHBIX JOCTIKEHHIX (DU3HKH,
MHTEPIPETAHs U KPUTHIECKOE OIICHNBaHUE WH(OPMAIINH;
3HaKOMCTBO €O c(epamu MpodecCHOHATBHON NesTeTbHOCTH, CBS3aHHBIMH C (PU3MKOI, MU COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha
TOCTIKEHUSIX (PU3UIECKOM HAyKH.
PaGouas mporpamma 1o usuke Ha yriayOonéHHOM ypoBHE paccuntana Ha 102 gaca B roj (3 yaca B HEJIENIO).
2. Conep:kanue y4eOHOr0 npeamera

Paszoen 1. Tensosvble siBjenusi(41 1)
DJIeMEeHTBI COIePKAHUSA TeMbI

OcCHOBHBIE TIOJIO)KEHHUSI MOJICKYJISIPHO-KMHETUUECKOW TEOpUHM CTPOCHHS BellecTBa. Macca W pa3mepbl aTroMOB W MoJIeKyd. OTBITHI,
MTOITBEPIKIAIOIINE OCHOBHBIE TIOJIOKEHHS MOJISKYJISIPHO-KUHETUYECKON TEOPHUH.

Mopnenu TBEPIOTO, KUAKOTO M ra3000pa3HOro COCTOSIHUM BelecTBa. Kpucramimueckue u amopgHsie Tena. ['paden - HOBbII Marepuan s
HOBBIX TEXHOJIOTHH. TEeXHOJIOTHH TMOJIy4eHUsI MCKYCCTBEHHBIX aiiMa30B. OObBSICHEHHE CBOMCTB Ta30B, JKHAKOCTEW W TBEPIBIX TEJI HAa OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKON Teopuu. [IOBEepXHOCTHOE HATsDKEHHE, CMadyMBaHWE, KAaMWUISPHBIC SBIEHUS. TEIJIOBOE pacIIMpeHUEe W
ckatue. 3aBUCUMOCTh JIaBJICHUS raza oT 00bEéMa, TeMIlepaTyphl.

Temneparypa. CBa3b TeMIEpaTyphl CO CPEAHENH KUHETUYECKOM SHEPTrUEl TEMIOBOTO IBMKEHUS YacTull. TemIepaTypHbI€ IKaJbI.

Buyrpennsis sHeprus. CnocoObl W3MEHEHHs BHYTPEHHEH OSHepruu: Tervlonepenaya M coBeplieHHe paboTel. Buapl Ttemnonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHue. Bupl Teronepenadn B npupoae u Texuuke. HeoOpaTuMocTh TEMIOBBIX MPOLIECCOB.

KomnnuaectBo TermnoTel. Y AeapHas TEINIOEMKOCTH BellecTBa. T ermioo0MeH
U TeruioBoe paBHOBecue. 3akoH HeloToHa-PuxMana. YpaBHeHue TemioBoro 6anaxca.

[InaBneHue u OTBepAEBaHME KPHUCTAJUIMYECKUX BEIIECTB. YJelbHas Temiora miuasieHus. I[lapooOpasoBanue u konaeHcanus. VcnapeHue.
Kunenue. Y nenpHas Temnora napoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMochepHoro aaBieHus. HachlleHHbIH U HeHACBIIEHHBIN
nap. BnaxxHocts Bo3ayxa.

OHeprus TOIUIMBA. Y IebHAs TEII0Ta CrOPAHUSL.

[Mpunnuner padotel TemnoBbix asurareneil. KIIJ[ TemmoBoro nsurarens. TersoBble IBUTATENU M 3aIMTa OKpYXKawoield cpelsl. TeruioBbie
MOTEPH B TEIUIOCETSX.

3aKOH COXpaHEHUs U NPEBPAILEHUs SHEPTHUU B MEXAHUUYECKUX U TEIJIOBBIX MTPOLIECCAX.

JdemMoHcTpanum.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.

Habnronenue nuddysum.

Habmronenue sSBJIeHM MOBEPXHOCTHOTO HATSXKEHUS, CMAUMBAHUS U KAMUJUISIPHBIX SIBJICHUH.

Habmroenue TemmnoBoro paciupeHus Te.

W3meHeHue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.

[IpaBuna u3amepeHus TeMrneparypsl.



Bugel renonepenayu.

OxJaxiIeHue Ipyu COBEPILICHUH PAOOTHI.

HarpeBanue nipu coBepiiieHun padboThl BHEITHUMU CHUJIAMHU.

CpaBHEHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIIECTB.

HaOmronenue KumeHusi.

Habimoienne mocTosHCTBa TEMITEPATyPhI PH TUTABIICHUH.

Moenu TeIUIOBEIX ABUTATEIIEN.

JlabopaTopHble paGoThI U ONBITHI.

OMBITHI 110 OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.

OnpIThI 0 BRIpAIIMBAaHUIO KPUCTAIOB IOBAPEHHOM COJIM WIIM caxapa.

N3mepenue Temmneparypsl pU MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYHUKA TEMIIEPaTyphI.

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEIl.

Ompenenenre qaBaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

HccnenoBanme 3aBUCUMOCTH TaBJICHHSI BO3/yXa OT €ro 00bEMa U TeMIepaTyphl.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOUKA KMJIKOCTH B TEPMOMETPHYECKON TPyOKe OT TeMITepaTyphl.

HaGnronenne nasmMeHeHus BHYTpEHHEH SHEPTHH Tella B pe3yJIbTaTe TeIUIonepeaadu U paboThl BHEITHUX CHJL.

HccnenoBanue sBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUN XOJIOIHON U TOPSYEH BOJIBI.

Omnpenenenre KOJIWYECTBA TEIJIOTHI, TIOJYYEHHOTO BOJION MPU TEIJIOOOMEHE C HarpeThIM METAJUTMYECKAM IHJIMHIPOM.

Omnpenenenre MOITHOCTH TEIUIOBBIX MOTEPH (3ak0oH HeloToHa-PrxMana).

Onpenenenue yaeabHOM TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

OnpeneneHre OTHOCUTENbHOM BIAKHOCTH BO3/yXa.

Onpenenenue yaeabHOM TEIUIOTHI TIJIaBJICHUS JIbJA.
Yuenuk nayuumces:
—IIOHUMATh U OOBICHATH (PU3NUCCKUE SBJICHUS: KOHBEKIIHS, M3 TyYCHUE, TETUIONPOBOHOCTh, K3MEHEHUE BHYTPEHHEH SHEPTHH TeJla B PE3YJIbTaTe
TEIUIOTIEPEIayl MIIK pabOThl BHEITHUX CHJI, HCTIApeHHE (KOHICHCAIIMS ) U TIJIaBJieHHe (OTBEP/ICBAHKE) BEIIECTBA, OXJIAXKICHUE YKUIKOCTH IPH
HCTapeHuH, KUIIEHHUE, BhINAJACHUE POCHI;
—MU3MEpATh: TEMIIEPATYPY, KOJIMUYECTBO TEIJIOTHI, YAEIbHYIO TEMI0EMKOCTh BELIECTBA, YIEIbHYIO TEIJIOTY IUIABICHUS BEUIECTBA, BIAXKHOCTh
BO3/1yXa;
—BJIa/IETh 3KCIEPUMEHTAIBHBIMH METOJAMU UCCIIEIOBAHMS: 3aBUCUMOCTH OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa OT JIaBJIEHUS BOJIIHOTO Mapa,
COJIEpXKaIIEerocs B BO3AyX€ MPpU JaHHON TeMIEpaType; 1aBJICHUs HACBHIILIEHHOTO BOJIIHOTO Mapa; ONPECIICHHs yAEIbHON TEIIOEMKOCTH BEIlIECTBA;
—TOHUMAaTh IPUHILIUIIBI IEHCTBHS KOHICHCAIIMOHHOTO U BOJIOCHOTO TUTPOMETPOB, IICUXPOMETPA, ABUTATENsl BHYTPEHHETO CrOpaHusi, apoBOu
TypOHHBI U CIOCOO0B 0becneueHns: 0€30MaCHOCTH MPU UX UCTIOIB30BAHUU;
—TOHUMAaTh CMBICII 3aKOHA COXPAHEHUS U MPEBPALLECHUS SHEPTHH B MEXaHUUYECKHUX U TEIJIOBBIX MPOLIECCaX U YMEHHUE MPUMEHSTh €r0 Ha IPAKTUKE;




—OBJIaJIeeT CIOCO0aMH BBHIMOJIHEHUS PACUETOB ISl HAXOXKICHUS: YICIbHOHN TEIIIOEMKOCTH, KOJIMYECTBA TEIJIOThI, HEOOXOMMOTO JUTS HarpeBaHU 51
TEJa UM BBIACIIIEMOT0 UM NPU OXJIAXKAECHUH, YIEIbHON TEIUIOTHI CTOPaHUs TOIJIMBA, YAEIbHOM TEIUIOTHI IJIaBJICHUS, BIQKHOCTH BO3/lyXa, YAEIbHOM
TEIUI0ThI MapooOpa3zoBanus u KoHaeHcanuu, KIIJ[ TerioBoro neurarens;
—MCII0JIb30BaTh [IOJIyYE€HHBIE 3HAHUSI B IOBCEAHEBHOM KU3HU (9KOJIOTHUS, OBIT, OXpaHa OKpYXarolleil cpezpl).

Konumponvnas paboma Ne 1 «Tennoevie asnenusn».

Tema 2. InekTpuyeckue U MArHUTHBbIE siBJIeHUs(58 u).
DJIeMEeHTBI COIePKAHUSA TeMbI

Dnektpuzarus Ten. [[Ba pona anekTpuueckux 3apsaoB. BzanmoelictBue 3apsokeHHbBIX Tell. 3akoH KynoHa.

Dnekrpuyeckoe nosie. Hanpsok€HHOCTE AniekTpudeckoro noJjst. [IpuHImn cynepno3uiimm dJIeKTPUYECKUX MoJiel (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu anekTpuueckux 3apsaoB. DJIeMEHTapHbIN dMekTpuyeckuii 3apsia. Ctpoenue aroma. [IpoBOIHUKH, TUAIEKTPUKU U TTOTYITPOBOIHUKH.
3aK0H COXpaHEHUS IEKTPUIECKOTO 3aps/ia.

DJIEKTPUYECKHIT TOK. YCJIOBHUSA CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA. VICTOUHMKH MOCTOSTHHOTO TOKa. [[eHCTBUA 3JIEKTPUYECKOrO0 TOKA
(TeTUIOBOE, XUMHYECKOE, MATHUTHOE). DJIEKTPHUUECCKHI TOK B METAJIaX, JKUJIKOCTAX U ra3ax.

Onektpuyeckas 1enb. Cuiaa TOKa. DJIEKTPHUUECKOE HaIpshKeHHe. AMIEpPMETP W BOJBTMETP B IIETIH IMOCTOSHHOTO TOKa. COMpOTHBIIECHUE
MPOBOJIHHUKA. Y AEIbHOE COMPOTHBIIEHNE BemecTBa. 3akoH Oma i ydactka 1enu. [lociemnoBarensHoe U mapauiebHOE COCTMHEHNE MPOBOIHUKOB.
Onekrpoasmxkymas cuia (mamee - 3J[C) B menu mocrossHHOTO TOoKa. 3akoH Oma mmsa mosiHoM 1enu. [IpaBmia Kupxroda. Pacu€r mpocThix
ANIEKTPUUECKUX 1enei. HennHelnbie 371eMEeHTHI.

PaboTta u MOIIHOCTH 3JEKTpUYECKOTO TOKa. 3akoH Jlkoyms-JleHna. DiaeKkTpudecKkue menu U MoTPeOUTenn dIEKTPUUSCKON SHEPTHH B OBITY.
KopoTkoe 3ambikaHue.

[TocrosiHHbIE MarHuThl. B3anmoelicTBrE MOCTOSTHHBIX MarHUTOB. MaruutHoe noJjie. MarHuTHOe noJie 3eMJIM U €ro 3Ha4Y€HHE U1 )KU3HU Ha
3emsie. OnbIT Dpcrena. MarHuTHOE o€ JIeKTpUYecKoro Toka. OnelT AMmmnepa. [IpumeHeHne 371eKTpOMarHuToB B TeXHUKE. JlelicTBUe MarHUTHOTO
ojsi Ha MNOpoBOJHUK C TokoM. Cumia Amnepa W OINpefelieHHe €€ HalpaBlIeHUs. OJEKTPOJBUrareib IIOCTOSSHHOTO Toka. lcnosb3oBanue
AJIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbiter @apanes. SIBieHune sneKTpoMarHuTHOW wuHAYKUMU. [IpaBuno Jlenma. Dnektporenepatop. CrnocoObl MOTYYEHHUS SJIEKTPUUYECKOU
SHEPruu. OJEKTPOCTAHIMM Ha BO30OHOBISEMBIX HCTOUYHUKAX OHHEPrUU. OKOJOTHYECKHE NpOOJIEMbl JHEPreTUKH. TOIUIMBHBIE SJEMEHTHl U
ANEKTPOMOOHIIH.

JleMoHcTpaluu.

DnekTpusanus Teil.

JIBa pojia AIEeKTPUUECKUX 3apsiI0B U B3aUMOJECICTBUE 3apsSKEHHBIX TEll.

YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTU4YecKas UHIYKIHUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI/IOB.

MonenupoBaHue CHIOBBIX JTUHUHN 3IEKTPHUUECKOTO TOJIS C TOMOIIBI0 OYMa)KHBIX CYITaHOB.

[IpoBOAHMKY U AUDIEKTPUKH.




HcTouHMKH MOCTOSHHOTO TOKA.

JIeNCTBHUS 3IIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B JKUJIKOCTH.

I"a30BbIi1 pa3ps.

H3Mepenne cuibl TOKa aMIIEPMETPOM.

H3Mepenne 351eKTpUYECKOro HarpsyKeHUS! BOJIbTMETPOM.

Peocrar n marazuH conpoTHBIICHUN.

B3anmopeicTBre NOCTOSTHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH Pa3ACIICHH TIOJIOCOB MATHUTA.

MoenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

OmnsIT Dpcrena.

MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C TOKOM.

DIEeKTPOABUTATEND IIOCTOSTHHOTO TOKA.

Omnerter @apages.

DIEKTPOreHePATOP MOCTOSTHHOTO TOKA.

JlaGopaTopHble pabOThI U OTIBITHI.

OnpIThI 10 HAOTIOACHUIO 3JEKTPU3AIMH TEJ IIPU CONPUKOCHOBEHUU U MHIYKIHEH.

HccnenoBanue AeCTBUSA AIEKTPUYECKOTO MOJIS HA TPOBOJIHUKH U TUAJIEKTPUKH.

CO6opka 1 ucnbpITaHUE EKTPUUECKON IIEMH MOCTOSHHOTO TOKA.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, IPOTEKAIOIIET0 Yepe3 PE3UCTOP, OT HAINPSDHKEHUS HA PE3UCTOPE U CONIPOTUBIICHUS PE3UCTOPA.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUECKOTO COIPOTUBIICHUS IIPOBOJIHUKA OT €r0 JJIMHBI, IIJIOIIAIM NONEPEYHOTO CEYEHUS U
Marepuana.

OnpeneneHne yieabHOro CONPOTUBIICHUS IPOBOJHUKA.

[IpoBepka npaBuia C0KEHUS HAIPSHKEHUI IPU MOCIEA0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia AJisg CUJIbl TOKA MIPU NapAJIIEIBHOM COeAMHEHUU pe3uctopoB. Onpenenenue I/{C 1 BHyTpEHHEr0 CONMPOTUBIICHUS

HMCTOYHHMKA TOKA.

IIposepka npasun Kupxroda.

[IpoBepka BbinonHEHMs 3ak0Ha OMa /17151 IOJIHOM LEeTH.

N3ydeHne BOIbTAMIIEPHBIX XapaKTEPUCTUK HETMHEWHBIX JIIEMEHTOB (JIaMITbl HAKaJTMBAHUS WM TIOTYTIPOBOTHUKOBOTO JIMO/IA).

Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 pe3uctop. OnpeneneHne MOIHOCTH AIEKTPUIECKOTO TOKA, BBIACIIEMOM Ha

pesucrope.

Onpenenenne KII/] HarpeBaTens.

HccnegoBanue MarHuTHOTO B3aMMOJIEHCTBUSI TIOCTOSTHHBIX MarHUTOB.

N3ydeHre MarHUTHOTO TOJISt TOCTOSTHHBIX MAaTHUTOB MPH X 00bETMHEHUH U Pa3/ICIICHUH.




HccnenoBanue nefcTBUS IIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OMBIThL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI B3AaUMOJICHCTBHS KATYIIKH C TOKOM M MarHUTa OT CWJIbI M HANpPaBJICHUS TOKA B KaTYIIKE U OT
Hanuuus (OTCYTCTBHUSA) CEpJCUYHUKA B KaTYIIIKE.
N3yuenune neiicTBUS MarHUTHOTO TIOJISI HA POBOJHUK C TOKOM.
KoHcTpyrnpoBanue u usydenue padboThl 3J€KTPOABUTaTENSL.
Nsmepenne KIIJI a5ekTpoaABUTaTENbHON YCTAHOBKHU.
OMBITEL MO UCCIEAOBAHUIO SIBJICHHUS AJIEKTPOMATHUTHOW WHIYKIIMHU: WCCIEAOBAaHUE W3MEHEHWH 3HAYEHUs W HANpPaBJICHUS WHAYKIIMOHHOTO
TOKa.
YUEHUK HaAyYUmcs.
—TIOHUMATh U OOBSICHATD (PU3NUYECKUE SBJICHUS: DIEKTPHU3AIIUS TeJl, HArpEBaHKUE MPOBOIHUKOB JIEKTPUUECKHUM TOKOM, SJIEKTPUUCCKUN TOK B
MeTajjiax, MIEKTPUUYECKHE SIBJICHUS C IO3UIIMH CTPOEHUS aTOMa, IeUCTBUS JIEKTPUUYECKOTO TOKA;
—MU3MEPSThH: CUITY DJIEKTPUUECKOT0 TOKA, JIEKTPUUECKOE HAMPSHKEHHE, FNEKTPUUECKUI 3apsil, SIEKTPUIECKOE CONPOTUBIICHUE;
—BIIaJIETh 3KCIIEPUMEHTAIbHBIMU METO/IaMU HUCCIIEJOBAHUS 3aBUCUMOCTH: CHJIBI TOKA HA YYaCTKE LIETIH OT JIEKTPUUYECKOTO HATIPSIKEHUS,
AIIEKTPUYECKOTO CONIPOTUBIICHUSI TPOBOJHUKA OT €r0 JJIMHBI, IJIOIIAIN TONEPEYHOT0 CEYeHUs U MaTepuaa;
—TIOHUMATh CMBICJ OCHOBHBIX (DU3MYECKUX 3aKOHOB M YMEHUE MPUMEHSTh UX Ha MPaKTUKE: 3aKOH COXPAHEHHUS IEKTPUUYECKOTro 3apsa, 3akoH Oma
JUISl ydacTka 1enu, 3akoH [[xoyns—IJlenna;
—TIOHUMATh MPUHIUN AEHCTBUS AJIEKTPOCKOIIA, AIEKTPOMETPA, FaIbBAHUUECKOTO 3JIEMEHTa, aKKyMyJisiTopa, (joHapuKa, peocTara, KOHIeHcaTopa,
JIaMIIbl HAaKaJIMBaHUS U cTIOCO0OB oOecrieyeHus: 0e30MacHOCTU MPU UX UCIIOJIb30BAHUN;
—BIIaJIETh CII0COOAaMU BBITOJIHEHUS PACUETOB JIJIsl HAXOXKICHHUSI: CUIIbI TOKA, HAMIPSKEHUSI, COTIPOTUBIICHUS IPU NapauIeTIbHOM U MOCIEA0BaTEIbHOM
COEIMHEHUH NMPOBOIHUKOB, YAECTBHOTO COMPOTUBICHUS MPOBOJIHUKA, PA0OTHI M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, KOJIMUYECTBA TEIIOTHI, BHIEIIEMOTO
MIPOBOJHUKOM C TOKOM, EMKOCTH KOHJIEHCATOPa, padOThI AJIEKTPHUUECKOr0 MOJI KOHACHCATOPa, JHEPTUU KOHIAEHCATOpa;
—MCII0JIb30BaTh MOJIyY€HHBIC 3HAHUS B TIOBCEAHEBHON KU3HU (IKOJIOTHUS, OBIT, OXpaHa OKPYXKAlOIIeH cpe/ibl, TEXHUKa 0€30MacHOCTH);
—TIOHUMATh U 00BACHATH (PU3MUECKUE SBJICHUS: HAMATHUYEHHOCTh JKeJie3a U CTajlH, B3aUMO/ICIICTBIE MarHUTOB, B3aUMOJEHCTBHE TPOBOJHHKA C
TOKOM M MarHUTHOMW CTPEJIKH, IEHCTBUE MArHUTHOIO MOJISl HA TIPOBOJHUK C TOKOM;
—BJIaJIETh SKCIIEPUMEHTAIbHBIMU METO/IaMHU HCCIIEIOBAHMS 3aBUCUMOCTH MarHUTHOTO JICHCTBUS KaTYIIKU OT CUJIbI TOKA B LIETIH;
—MCI0JIb30BaTh MOJyYEeHHbIC 3HAHUS B MOBCEAHEBHOM >KM3HU (IKOJOTHS, OBIT, OXpaHa OKPYXKAloIIeH cpelbl, TEXHUKAa 0OEe30MaCHOCTH TOCTOSHHOTO
Toka. CocraBieHue eKTpudecKoil mermu. M3vepenue cunbl Toka amrepmerpoM. HaOnmroneHne mocTosHCTBA CHITBI TOKA HA Pa3HbIX YYacTKaX HEpa3BETBICHHOM
ANEKTPUIECKOH 1eru. V3MepeHre CHiTbl TOKa B Pa3BETBIICHHOM AMeKTpUYeckoi 1enu. M3MepeHne HarpsbkeHrs: BOIBTMETpoM. Peoctar u MarasuH COIpOTHBIICHHA.
W3mepeHne HanpsbKeHWH B TOCTIEIOBATENLHOM AMEKTPUIECKON 1eNH. 3aBUCUMOCTh CHJIBI TOKA OT HANPSDKEHHS HA YJacTKe MeKTpuueckoi renu. OmbIT Dpcrena.
MarnurHoe 1ose Toka. JIeHCTBUE MarHUTHOT'O TI0JIs1 HA ITPOBOAHUK C TOKOM. Y CTPOMCTBO JIEKTPOABUTATENS.
AOMunucmpamuenas KORmpoIbHas paboma
Konmponvnas pavoma Ne 2 «Inekmpuueckue a61eHus»
Konmponvnas paooma Ne 3 «Macnummnvie agnenus»
Hmozoeasn konmponvnan paboma
3. [lnanupyemsble pe3yJibTaThbl 0CBOEHHS NMPOrPpaMMBbI



[Tporpamma no3BosisieT JOOUBATHCS CIEAYIONIMX PE3YIbTaTOB OCBOCHUS 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusl:
auynocmuele: B pesynbraTe u3ydeHUs (U3MKU Ha YpOBHE OCHOBHOTO 0O0ImIero oOpasoBaHusi y oOydatomierocs OyayT chOpMUPOBaHBI CIIEIYIOIINE
JIMYHOCTHBIC PC3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOro BOCHUTAHHS:

MIPOSIBJIEHUE UHTEpECa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pU3MUecKOl HayKu;

[EHHOCTHOE OTHOIICHHUE K IOCTH)KCHUSM POCCUHCKUX YUEHBIX-(DU3NKOB;

2) TpakIAHCKOTO M TyXOBHO-HPABCTBEHHOTO BOCIIUTAHHS:

FOTOBHOCTh K AaKTHMBHOMY Y4YacTHUIO B OOCYXJEHUM OOIIECTBEHHO 3HAUMMBIX M 3TUYECKUX MpPOOJIEeM, CBA3aHHBIX C MPaKTHYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKHY;

OCO3HAHHE BKHOCTU MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

3) ocTeTHYecKoro BOCHHTAHUS:

BOCIIPUSTHE ICTETUYECKUX KauecTB (PM3NUECKOI HayKH: €€ TapMOHUYHOTO MTOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) 1EeHHOCTH HayYHOTO TIO3HAHMS:

OCO3HAHHE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HAHUS MHUpPA, OCHOBBI PAa3BUTHSA TEXHOJIOTHH, BakHeHIeil
COCTAaBJISIOLIEN KYJIbTYPBHI;

OpHUEHTAIM B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHbIX IIPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIbL;

pa3BUTHE HAyYHOH JIFOO03HATEIILHOCTH, HUHTEPECa K UCCIIE0BATENIbCKOM EATEIbHOCTH;

5) dbopMupoBaHUS KYJIBTYPHI 30POBbS M SMOILMOHAILHOTO OAroMOTydHs: OCO3HAHHUE IIEHHOCTH 6e30MacHoro 06pa3a KU3HU B

COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE, B&XKHOCTHU MPaBUJl OE30I1aCHOTO MOBEIECHUS Ha TPAHCIIOPTE, HA I0POTax, C NEKTPHUUECKUM U

TEIUIOBBIM 000PYIOBaHHEM B JOMAILIHUX YCJIOBUSAX; CHOPMUPOBAHHOCTh HABBIKA PE(PICKCHH, IPU3HAHUE CBOETO IIPaBa Ha OIIMOKY U TaKOTO

KE MpaBa y Apyroro 4ejloBeKa;

6) TpymoBOro BocmHTAHMSL:

aKTHMBHOE Y4aCTHE B PEIICHUH IPAKTUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTeIbHONM OpraHu3aliy, HACEJIEHHOrO ITyHKTa, POJAHOTO Kpasi)
TEXHOJIOTHYECKON U COLMAJIbHON HANPaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NYECKUX 3HAHUN; HHTEPEC K NIPAKTUUYECKOMY U3Y4YEHUIO
npodeccuid, CBI3aHHBIX C (PU3UKOH;

7) >KONOrHYECKOro BOCHHMTAHMSL:

OpHUEHTAaIMs Ha NPUMEHEHHe (GU3NYECKUX 3HAHUM s peleHus 3a7a4d B 001aCTH OKPYKakoLIel cpesbl, IUIaHUPOBAaHUS OCTYIIKOB U OLEHKH
UX BO3MOJKHBIX ITOCIIEICTBUI JUIsl OKpY’Karollel cpeibl; 0CO3HaHKE INI00aIbHOTO XapaKTepa SKOJIOTHYECKUX NMPOoOJIeM U MyTel UX pelieHus;

8) amanTauuu K U3MEHSIOMMMCS YCIOBUAM COIMATBHOM U IIPUPOIHOM Cpejibl: HOTPEOHOCTH BO B3aUMOIEHCTBHH TIPH BBINOIHEHHH

UCCIIEIOBAaHUM U MPOEKTOB (PU3NUECKOI HAIPAaBICHHOCTH, OTKPBITOCTb OTBITY U 3HAHUSAM JIPYTHX;

MIOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAaKTUUYECKYIO JIeTeIbHOCTh; NOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, YMEHUN
(bopMynUpoBaTh UEH, OHITHS, TUIIOTE3bl O (PU3NIECKUX 00BEKTAX U SBJICHUAX; OCO3HAHUE IEPUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B
o0nacTi pU3MKY; MJIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUHN; CTpEeMJICHHE aHAIU3UPOBATh U BHISABIIATH
B3aMMOCBSI3U NPUPO/JIbI, OOIIECTBA U SKOHOMHKH, B TOM YHUCIIE C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHMI; OLIEHKA CBOMX ACUCTBUI ¢ y4ETOM BIMSHUS HA



OKPYXKaIOIIYIO CPE/Y, BO3MOXKHBIX III00aIBHBIX MOCIEACTBUIA.
Memanpeomemuple: B pesynbrate uzydeHus Gusnku (yriayOnEHHBIN ypOBEHB) HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y 00yJaromerocs
OyayT chOpMHPOBAHBI  METANPEAMETHBIC  pe3yJabTaThl, BKIIOYAIONINEC II03HABATEIbHBIC yHUBEPCAIbHBIE  yueOHBIC  JCHCTBUS,
KOMMYHHUKATHBHBIC YHUBEPCAbHBIC YI€OHbBIE ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHBIE JCHCTBUS.
OBJIa[[eHI/IG YHUBCPCAJIbHBIMHU V‘IC6HI)IMI/I IIO3HABATCJIbHBIMU HeﬁCTBHﬂMHI

1) 6asoBble moruyeckue aeHCTBHS:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 00BEKTOB (SIBIIEHUH), KIIACCU(PUIIUPOBATH UX;

BBISIBJISITh 3aKOHOMEPHOCTU M POTUBOPEUHS B pACCMAaTPUBAEMBIX (paKTaX, JAHHBIX U HAOIIOJEHUSX, OTHOCSIIUXCS K GPU3HYECKUM SIBJICHUSIM;

BBISIBJISITh NTPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MPU HU3YyYEHUHM (U3NYECKUX SIBICHMH M TMPOILIECCOB, MPOBOJUTH BBIBOJBI C MCIIOJB30BAHHEM
JeTYKTUBHBIX U MHAYKTUBHBIX YMO3AK/IIOUEHUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBS3IX (PU3UUECKUX BENYMH;

CaMOCTOSITEJILHO BBIOMpATh CrOCOO perieHust yueOHou (pusnyeckoit 3amaun (CpaBHEHHE HECKOJIBKMX BAapHAHTOB PEIICHHs, BHIOOP Hambosee
MOAXOJIALIETO C YUETOM CAMOCTOSITENIFHO BBIJICIEHHBIX KPUTEPHEB).

2) 6a30BbIe HCCIEI0BATENbCKHUE AeHCTBHUS:

MCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

MPOBOJUTH IO CaMOCTOSTENIBHO COCTAaBJIEHHOMY IUIaHY OIBIT, HE CIOXKHBIA (U3NYECKUN SKCIEPUMEHT, HeOOJbIIoe HCCIeI0BaHNe
(hM3UYECKOTO SIBIICHUS,;

OIICHUBATh HAa IPUMEHUMOCTb U JOCTOBEPHOCTH UH(OPMAIIHIO, TOIYYEHHYIO B XOJ€ UCCIIEI0OBAHUS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITHPOBATH 0OOOIIECHHS U BBIBOJIBI 110 PE3yJbTaTaM MPOBEAEHHOTO HAOIOIEH!US, OIbITa, UCCIIEIOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE AalibHEMIIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAK)KE BBIIBUTaTh MPEANOI0KEHUSI 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

3) pabota ¢ uHpOpMAIHUEii:

MPUMEHSTH Pa3IN4HbIe METObI, HHCTPYMEHTBI U 3alIPOCHI NP MOUCKE U 0TOOpE HHPOPMAIUK UITH TaHHBIX C YYETOM MPEATIOKEHHONW yueOHOU
¢buznueckoil 3a1auu;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIMIO PAa3IMYHbIX BUJIOB U (POPM Ipe/ICTaBICHHUS,

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO KPUTEPUAM, MTPEIOKEHHBIM yUUTENEeM WIH c(POPMYIHPOBAHHBIM CAMOCTOSITENIBHO |

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIbHYIO (GOpMY MpEICTaBlIeHUs HH(POPMALMM U WIUIIOCTPUPOBATH peEllaeMble 3a/adll HECIOKHBIMU
cXeMaMu, AuarpaMMaMH, HHOU rpadukoi ¥ MX KOMOUHALIUSMU.

OBnazneHne yHUBEPCAIILHBIMU Y4€OHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU !

1) oGuenue:

B X0Jle 00CYyXKAeHUs1 yueOHOro Marepuana, pe3ylbTaToB J1abOpaTOpHBIX PadOT M MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOn
TEMbI U BBICKA3bIBaTh UJEH, HALlEJICHHbIC Ha PEeLlIeHNE 3aa4l U NoJ/iep>KaHue OOIeHNUS;

COIIOCTABJIATh CBOU CYXKJICHHS C CYXKIECHUSAMH IPYTUX YYaCTHUKOB JMajora, 0OHapy>KMBaTh pa3iMyUe U CXOJICTBO MO3HMINH;

BBIpaXKaTh CBOIO TOUKY 3pEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX; MYOJUYHO MPEACTABIATH PE3yAbTAaThl BHIIIOJHEHHOTO (PU3UYECKOT0 OMbITaA
(3KCIIEepUMEHTa, UCCIIEI0BAHUS, IPOEKTA).




2) coBMecTHas JEATENLHOCTh (COTPYAHUYECTBO):

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U HHINBUIYaTbHON paObOTHI IPU PEIIEHUN KOHKPETHOH (pr3nueckoit mpoOieMsr;

MPUHAMATH [T COBMECTHOW NESITeIbHOCTH, OPTraHU30BBIBATh ACUCTBUS MO €€ AOCTIKEHHIO: PACIPENeNiaTh PO, 00CYXKAaTh MPOIECCH U
pe3yJbTaThl COBMECTHON pabOThI, 0000111aTh MHEHUS! HECKOJIbKUX YETIOBEK;

BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO Pe3yJibTaTa IO CBOEMY HAIPABJICHUIO U KOOPAUHUPYS CBOU ACUCTBHUSA C APYrUMU
YJIeHaMU KOMaH/Ibl;

OIIEHMBATh KAYECTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT IO KPUTEPUSIM, CAMOCTOSTENBHO CPOPMYIMPOBAHHBIM YIACTHUKAMU B3aUMO/IEHCTBHUS.
OBnaneHne yHUBEPCAIbHBIMU Y4€OHBIMU PEryASTHBHBIMU ACWCTBUIMU

1) camoopranuzanus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYAIUIX, TPEOYIONINX IS peHIeHUs] PU3NIEeCKUX 3HAHUM;

OPUEHTHUPOBATHCSI B PA3NIMYHBIX MOJIXOAAX TPUHATHS pEIIeHHH (MHAMBHUIYAIIbHOE, TPHHITHE PEIICHHWs B TPYIIE, NPUHSATHE pEIICHU
rpymoi);

CaMOCTOSITEJIBHO COCTaBIIATh AJITOPUTM pelIeHUs (U3MYECKON 3ajJjaud WIM IUIAaH HCCIEAO0BaHHUA C YYETOM MMEIOUIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH MIpeAaraéMble BapUaHThI PEIICHU,

IIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

2) caMOKOHTPOJIb (pedexcun):

J1aBaTh OLEHKY CHTYaIlMH M IPE/Iarath IIaH e N3MEHEHHUS;

0OBACHATH PUUHHBI TOCTIDKECHUS (HEIOCTIDKEHNS) Pe3yIbTaTOB JEATEEHOCTH, 1aBaTh OLEHKY NPHOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHBBEI B JEATENHHOCTh (B TOM YHCIE B XOJ BBINOJTHEHHS (DH3MUECKOTO HCCIEIOBAHMSA WM IPOEKTAa) HA OCHOBE HOBHIX
06CTOATENBCTB, M3MEHUBIINXCS CUTYAIHH, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEHI;

OLICHMBATh COOTBETCTBUE PE3Y/IbTATA LIENH U YCIOBHSIM.

3) SMOIMOHANLHBINA HHTEIIEKT:

CTaBUTH ce0sl Ha MECTO JIPYroro YeIoBeKa B XOJIE CIIopa UM AUCKYCCHH Ha HAyYHYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY JAPYToTO.
4) npunsTHE Cebs U IPYTHX:

MPU3HABATh CBOE MPAaBO Ha OLIUOKY MPH pelieHny GU3NUYECKUX 3a/1a4 UM B YTBEPXKJICHUSAX HAa HAYYHBIE TEMBI U TAKOE KE MPaBO JIPYToro.

IIpeaMeTHbIe pe3yJbTATHI 0CBOCHUS IPOrpaMmbl 10 (pusuke (Yyriry0JéHHbIH YPOBEHD).
[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI IPOTPaMMBI 1O (PU3HKE K KOHIY O0y4eHHs B 8 Kilacce:

[IpenMeTHBIe pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUYAIOITUXCS YMEHUMN:

WCIOJIb30BaTh TMOHATHUS (Macca W pa3Mepbl MOJIEKYN, TEIUIOBOE [BIDKEHHE AaTOMOB M MOJEKYN, arperaTHble COCTOSHHUSI BEIIEeCTBa,
KpUCTAITIMYEeCKUEe U aMopdHbIe Tella, HACHIIEHHBI W HEHACHIIEHHBIM TMap, CHOCcOObl W3MEHEHUS BHYTPEHHEW OHHEPruH, SJIEMEHTapHbIH
ANEKTPUYECKUH 3aps]l, IPOBOAHHUKH, MOITYIPOBOJIHUKH, AUIIEKTPUKH, UICTOUHUKH NIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U MAarHUTHOE TOJISI, ONIT UYECKas
CUCTE€Ma) U CUMBOJIMYECKHM SI3bIK (PU3UKU MIPH PEIICHUN YUYEOHBIX U MPAKTHYECKUX 3a7a4;

pa3nuyath SBICHHUS (TEIUIOBOE paclIMpeHue (CkaTue), TEIUIOBOE paBHOBECHE, TOBEPXHOCTHOE HATSDKEHHE, CMayuBaHUE, KAMUIUISIPHBIC
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SBJICHUSI, UCTIAPCHUE, KOHACHCAINS, TUIABJICHUE, KPUCTAILUTU3AIM, KATICHHE, CIIOCOOBI TeIuIonepeiaun (TeIIoNpOBOJHOCTD, KOHBEKIIHS, H3IIyYCHUE),
TEIUIOBBIE NIOTEPH, AIIEKTPU3aLUs TEJ, B3aUMOAECUCTBHE 3aps/i0B, IEHCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOEICTBUE MAarHUTOB,
JecTBHE MAarHUTHOIO IOJIS HAa MPOBOJHUK C TOKOM) IO ONMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OINBITOB, JEMOHCTPHUPYIOLIUX JTAHHOE
¢bu3nveckoe sIBICHHE;

pacro3HaBaTh NPOSIBICHUE W3YYCHHBIX (U3UYECKUX SBJICHUN B OKpYyXaromeM Mupe (B TOM duCle (PU3MUECKHE SIBJICHUS B IPUPOJE:
[IOBEPXHOCTHbIE W KalWUIAPHbIE SBJIEHHUS B NPUPOJE, KpPHUCTALUIbl B Ipupoje, u3iaydeHue ConHua, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0Opa3oBaHHE POCHI, TyMaHa, UHEs!, CHETa, JIEKTPUUYECKHE SIBJICHUS B aTMOc(epe, AIEKTPUUECTBO KHUBBIX OPraHW3MOB, MarHUTHOE ToJie 3eMii, Apeiid
MIOJIFOCOB, POJIb MarHUTHOTO MOJIS ISl *KU3HU Ha 3emiie, TOJSPHOE CHUSHUE), IIPU 3TOM IEPEBOJUThH MPAKTUYECKYIO 33aJady B y4eOHYIO, BBIIEISATH
CYIIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUYECKUX SIBICHUN;

ONMCHIBaTh M3y4YEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SIBJICHUS, UCHOJb3ysd (PU3MYECKHE BEIWYUHBI (TeMIeparypa, BHYTPEHHSS 3HEPIHus,
KOJIMYECTBO TEIUIOTHI, paboTa rasa, yiAelbHas TEIUIOEMKOCTh BEIIECTBa, yielbHas TEIUIOTa IUIABJIEHUS, YJAEJIbHAs TEIoTa MapooOpa3oBaHus,
yZAenIbHas TEeIJIOTa CrOPaHMsl TOIIUBA, KO3 (UIIMEHT MOJIe3HOro JeMCTBUS TEIJIOBOM MAalIMHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3/AYXa, dJEKTPHUUECKUI
3apsi, cuja TOKa, JJIEKTPUYECKOE HaIlpsDKeHHE, CONpOTHBJIEHHE mpoBoaHMKa, OJIC B 1enu MOCTOSHHOTO TOKa, 3JIEKTPUYECKOE YJeIbHOE
COMPOTHBIIEHNE BEUIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), MPU OMHCAHUM NMPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIHOJIb3YEM bIX
BEJIMYMH, X O0O3HAUEHUS M €AMHHULBI (PU3MUECKUX BEIUMYMH, HaXOJWUTh (OPMYIbI, CBS3bIBAIOIIME AAHHYIO (U3UYECKYI0O BEIMYHMHY C JIPYTrUMHU
BEJTMYMHAMHU, CTPOUTH IPaPUKU U3yYCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOIECCHI, UCIOJIb3Ys] OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO -KMHETUYECKON TeopuH
CTpPOEHHUSI BEIECTBA, YpaBHEHHUE TEIJIOBOrO OajaHca, 3aKOH COXpaHEHHs JJIEKTPUYECKOro 3apsiia, 3akoH KynoHa, NpuHIMI CyNeprno3uiuu
ANEKTPUYECKUX ToJIeH, 3akoH Oma myis yuacTka 1enu, npasuia Kupxroda, 3akon Oma nist mosHo# nenwu, 3akoH Jxoymnsi-JIeHna, 3akoH coXpaHeHus
SHEPTruH, MPHU 3TOM Pa3IUYATh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTEMAaTHUECKOE BhIPAKEHHUE;

CTPOUTH MPOCThIE (PU3NYECKHE MOJEIU PEeaTbHBIX 0OBEKTOB, MPOLECCOB U SIBICHUH, BBIJCIATH MIPU 3TOM CYLIECTBEHHbIE U BTOPOCTEIICHHBIC
CBOMCTBa 0OBEKTOB, IPOLIECCOB, SBJICHUMI, IPUMEHATh (PU3NUECKHE MOACIH sl 00bSICHEHUS (PU3HMUECKUX MPOIIECCOB U PELICHUS YUEOHbIX 3a/1a4;

OO0BSACHATH (PU3MUECKUE SIBICHMUS, IPOLIECCHI U CBOICTBA TEJ, B TOM YKCJE U B KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa,
U peliath KaueCTBEHHBIE 3a/lauM, B TOM 4YHCIE TPeOyIolIMe YUCICHHOTO OICHMBAHHS XapaKTEePHBIX 3HAYCHHH (M3MUYECKUX BEIMYWH, BBHIOMpATh
(U3MYECKYIO MOJIETb, BBISIBIATH PUYUHHO- CJIEJICTBEHHBIE CBSA3HM U BBICTPAUBATh JIOTUUYECKYIO IIETIOUYKY PACCYXJICHHUM C UCIOIb30BAaHUEM H3yYEHHBIX
CBOMCTB (pM3UYECKUX SBICHUH, (PU3NUECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U MOJETEH;

pemath pacdy€THble 3a7aud (C KCIOJIb30BaHHWEM 2-3 ypaBHEHHI) MO M3ydyaeMbIM TeMaM Kypca (pusuku, BbiOMpas (puU3MUecKyr0 MOJelb ¢
WCIOJIb30BAHUEM 3aKOHOB U (DOpMyIl, CBSI3bIBAIOMIMX (DU3MUECKHUE BEIWYHMHBI, 3allUChIBAaTh KPAaTKOE YCIOBHE M Pa3BEPHYTOE pEIICHUE 3aJ]ayuH,
BBISIBIISITH HEJOCTAIOIINE WM U30BITOUHBIE TaHHBIE, 000CHOBBIBATh BHIOOP METOIa PEILICHUs 3a/1a4H, UCIOIb30BaTh CIIPABOYHbBIC TaHHBIC, IPUMEHSITh
METO/Ibl aHallu3a Pa3MEpPHOCTEH, MCIIOJIb30BaTh rpaUuecKue METObl peIIeHus 3aj7ad, MPOBOJUTh MaTeMaTH4YecKHe MpeoOpa3oBaHUs M pacuéThl,
OLIEHUBATh PEATMCTUYHOCTh MOJTYYE€HHOI'O 3Ha4eHUsl (PU3NYECKON BEJIMUYUHBI U ONPENENATh Pa3MEPHOCTh (PU3MUYECKON BEIMUYUHBI, MOJYYCHHON IpU
PEILIECHNH 3a]1a4H;

pacro3HaBaTh MPOOJIEMBbl, KOTOPHIE MOKHO PEIIMTh IPU MOMOIIHU (PU3NYECKUX METOJIOB, U MpeiaraTb OpUEHTHUPOBOYHBIN CIOCOO pelieHus, B
ONMCAaHUM UCCIIEI0OBAHM Paclio3HaBaTh IPOBEPsEMOE MPEIIOI0KEHHE (TUIOTE3Y), UHTEPIIPETUPOBATD MOJYYEHHBIH pe3ynbTaT;

MIPOBOJIUTH OMBITHI MO HAOMIONEHHUIO (PU3UYECKUX SBICHUHM WM (PU3MYECKHX CBOMCTB TeN (KamWUISpHBbIC SIBICHHS, 3aBUCHMOCTDb JIaBJICHHUS
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BO3/IyXa OT ero o0bEMa M TeMIepaTypbl, CKOPOCTH Mpoliecca OCThIBaHUs (HAarpeBaHUs) MPU U3IyYEHUU OT LBETa M3Iydarouieid (MOTrJIOoIIaromIei)
IIOBEPXHOCTH, CKOPOCTb HCIAPEHUS BOJAbI OT TEMIEPATyphl >KUJIKOCTH M IUIOMAAM €€ IMOBEPXHOCTH, AIEKTpU3aLUsi TEI M B3aUMOJECHCTBUE
AIIEKTPUYECKHUX 3apSAI0B, B3aMMO/ICHCTBHE OCTOSHHBIX MAarHUTOB, BU3YaJIH3alMsi MAarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB, ACUCTBUS MAarHUTHOTO
MoJIi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHWTa, CBOWCTBA AJIEKTPOABHTraTElNs IMOCTOSIHHOTO TOKa): (hOpMylIHpoBaTh IpOBEpsieMOe
MPEIOJI0KEeHNE (TUITOTE3y) O BOBMOXKHBIX pe3yibTaTax HAOMIOACHUH, CAMOCTOSTEIFHO COOMpPATh YCTAHOBKY U3 M30BITOYHOTO Habopa 000pynoBaHMS,
OTIMCBIBATH XOJI OTIBITA U (POPMYITHPOBATH BBHIBOJIBL;

MIPOBOJUTH NPAMbIE M KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEJIMYMH (TeMIepaTypa, OTHOCHUTENbHAs BIIAXKHOCTh BO3]yXa, CHJIa TOKa,
HalpspKeHUe, y/AelabHas TEMJIOEMKOCTh BEIIECTBa, CONPOTUBIIEHUE NMPOBOJHUKA, padOTa M MOIIHOCTb IEKTPUYECKOTO TOKA) C HCIOJIb30BaHHEM
aHAJIOTOBBIX U IU(POBBIX TPHUOOPOB, 0OOCHOBBIBATH BHIOOP METOAA U3MEPEHUs, GUKCUPOBATH MOKa3aHUs MPUOOPOB, HAXOAUThH 3HAYEHHE U3MEPS MO
BEJIMYMHBI C IOMOIIBIO YCPEIHEHUS PE3YAbTATOB CEPUH U3MEPEHUM U OLIEHUBATh NOTPEIIHOCTh U3MEPEHMUI;

MIPOBOJUTh AKCHEPUMEHTATIbHbIE MCCIEI0BAaHUS 3aBUCUMOCTEN (PU3MYECKHX BEJIMYMH (3aBUCHMOCTbH JaBJIEHUS BO3JlyXa OT €ro o0béma u
HarpeBaHus WIH OXJIAXICHUS, UCCIIEJOBaHHE SBJICHMS TEIUIOOOMEHa MpU CMEIIMBAHUU XOJIOJHOW M ropsiued BOJbI, 3aBUCUMOCTb CONPOTUBIICHHUS
MIPOBOJHHUKA OT €ro JJIMHBI, IJIOL[AJAN MONEPEUHOr0 CEYEHUS U YNIeIbHOTO CONMPOTHUBIICHHUS BEIIECTBA MPOBOJHHUKA, CHUJIbI TOKA, IPOTEKAIOLIEro Yepes3
MIPOBOJHUK, OT HANpsIKEHUS Ha IMPOBOJHHUKE, HCCIEIOBAHHME MOCIENOBATEIBHOTO U MAPAJIEIBHOIO COEAMHEHUH MPOBOJAHHMKOB): COBMECTHO C
yuuteneMm GOpMyIupoBaTh 3a7adyy M TUIOTE3y MCCIEAOBAHUS, CaMOCTOATENbHO IUJIAaHUPOBATh MCCIEIOBAHHUE, CAMOCTOSITENBHO CcOOMpaTh
AKCMEPUMEHTAJIbHYIO YCTAHOBKY C MCIOJB30BaHUEM MHCTPYKIIHMH, MPEACTABIATH MOTYYSHHbIE 3aBUCUMOCTH (PU3UYECKUX BEIMYHUH B BUJAE TaOIUI U
rpaduKoB, OLICHUBATh MOTPEIIHOCTH, TPOBOJAUTH BBHIBOJIBI 110 PE3Y/IbTaTaM HCCIIEOBAHUS;

coOro1aTh MpaBmuiia 0€30TacHOTO TPYy/Aa MpU padboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS NU3YUYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJOTHUYECKUX MPOLIECCOB C UCIIOIB30BAHUEM UX
omnucaHus (B TOM YHUCIE: CHCTeMa OTOIUICHHsS] JOMOB, TMIPOMETp, MapoBas TypOMHA, aMIEpPMETp, BOJBTMETpP, CUETUYUK AIIEKTPUUYECKOW SHEprum,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTENbHbIE AJIEKTPONPUOOPHI (IPUMEPHI), MPEIOXPAHUTEIN M HUX MPUMEHEHHE B OBITY M TEXHHKE,
MPUMEHEHHE TOCTOSHHBIX MAarHuTOB, 3JEKTPOMArHUTOB, AJIEKTPOJIBHUraTeNlb MOCTOSHHOTO TOKA), HCIOJIb3YS 3HAHUS O CBOWCTBaxX (pu3MUecKux
SIBJICHUHN, HEOOX0AUMBbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M HM3MEPHUTENbHBIE MPUOOPHI MO CXeMaM M CXEMAaTUYHBIM PHUCYHKaM (MHUIAKOCTHBIH
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTENb BHYTPEHHEIO CrOpaHUs, JIEKTPOCKOI, PEOCTAaT), COCTABIATH CXEMBbI SJICKTPUUECKUX LEnel ¢
MOCJIEIOBATENFHBIM U MAPAJICIbHBIM COSAMHEHUEM DJIEMEHTOB, Pa3jinyasi YCIOBHbIE 0003HAYCHHS SJIEMEHTOB JIEKTPUUECKUX IIeTIe, UCIIOIb30BaTh
CXEMbl M CXEMaTHUYHbIE PUCYHKH HM3yYCHHBIX TEXHHUUYECKHUX YCTPOMCTB, MU3MEPUTENBHBIX MPHUOOPOB U TEXHOJOTHYECKUX MPOLIECCOB MPU PEIICHUU
y4eOHO-TIPaKTUYECKHX 3a]1a4;

MIPUBOJIUTH IPUMEPHI (HAXOIUTh HHPOPMAIIUIO O TPUMEPax) MPaKTUYECKOTO UCMOIb30BaHUs (PU3MUECKUX 3HAHUI B IOBCEIHEBHOM JKU3HU IS
oOecrieyeHns 0€30MaCHOCTH MpH OOpalleHUMH ¢ OpUObOpaMHU M TEXHUUYECKUMM YCTPOICTBAMH, COXPAaHEHHs 3/I0pOBbs M COOJIIONEHHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOLIEH CpEeneE;

OCYIIECTBIATh MOMCK MHpopMmauuu B MHTepHeTe, caMOCTOSATENbHO (GOPMYIUpPYS] MOMCKOBBIM 3ampoc, Ha OCHOBE HMMEIOLIMXCS 3HAHUU U
CpaBHEHHUS JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIJICNATH MH(POPMAIHIO, KOTOpast ABJSETCS MPOTUBOPEUMBOM HIIM MOYKET ObITh HEIOCTOBEPHOM;

UCIOJb30BaTh MPU BBHINOJHEHUH YYEOHBIX 3aJaHMN HAy4YHO-TIOMYJISPHYIO JIMTEpaTypy, CIpaBOYHbIE MaTepHalibl, pecypchl ceT MHTepHerT,
BJIQJIETh MPUEMAMHU KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpazoBaHus HH(POPMAIIUU U3 OJHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;
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co37aBaTh COOCTBCHHBIE MUCHMECHHBIE M KPAaTKHE YCTHBIC COOOIICHHS, 00001mas nH(GOpPMAUI0 U3 HECKOJIBKUX MUCTOYHHKOB, B TOM YHCIIE
MyOMMYHO TPEACTABIATh PE3yIbTATHl TMPOCKTHOW WIIM HCCICIOBATEIIbCKONW JIEATEIBHOCTH, TPU 3TOM TPaMOTHO HCIIOJIb30BAaTh HW3yYCHHBIN
MOHATHIHBIN ammmapaT Kypca (GU3uKd, COMPOBOXKAATH BEICTYILICHUE TIPE3CHTAIINCH,

MIPY BBIMOJTHCHUN YYEOHBIX MPOCKTOB W UCCIICOBAHHA (PU3UYCCKUX IMPOIIECCOB PACIPEACATh OO0S3aHHOCTH B TPYIINIE B COOTBETCTBUH C
MMOCTABJICHHBIMH 3a/Ia9aM¥, CIICAWTH 3a BBIMOJHCHUEM IIaHa JIEHCTBUH W KOPPEKTUPOBATH €r0, OICHUBATH COOCTBEHHBIN BKJIAJ B JICATEIHHOCTH
TPYIIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, MPOSIBIISISI TOTOBHOCTH pa3pemaTh KOHPIUKTHIL.

4. TemaTH4eCcKOe NJIAHUPOBAHUE

Ne Paznen/Tema Kon-Bo wacoB Ha
paznen/Temy

Pazoen 1 | TenoBble siBjeHUs 41
CTpoeHHe U CBOWMCTBA BEIIECTBA 8

TennoBkIe MpoIecCh 33

Pazoen 2 | dnekTpuyecKHe H MATHUTHBIE SIBJICHUS 58
DJIEKTPUYECKUE 3apsibl. 3apSKEHHBIE TEJIa U UX B3aUMOJICHCTBHE 5
I10CTOSTHHBIN 3JEKTPUYECKUNA TOK 35

MarHuTtHbI€ SIBICHUS 11
DNIeKTpOMarHuTHAsI MHIYKIIHS 7
Pe3epBHOE Bpemsi 3

Htoro 102

5. Kputepuu onieHUBaHUS
OueHkKa 0TBETOB Y4alIUXcsi
1. Oyenka ycmuulx 0meemos y4aujuxcs.

Ouenka 5 craBuTcS B TOM cCllydae, €CJIM YYallMHCSA IOKa3blBaeT BEPHOE INMOHUMaHWE (U3UYECKOW CYIIHOCTH pPAacCMaTPUBACMBIX SIBJICHUH H
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JACT TOYHOE OMPEICICHUE M HCTOJKOBAHHWE OCHOBHBIX MOHSATHH W 3aKOHOB, TEOPUH, a TAKKE MPABHIHHOE
omnpeneiacHue (PU3NYCCKUX BEIUYMH, UX CIMHUII U CIIOCOOOB M3MEPEHHUS; MPABWIBHO BBIMOJHICT YEPTEKHU, CXEMbl M TrpadUKH; CTPOUT OTBET IO
cOOCTBEHHOMY IUIaHY, COMPOBOXK/IAET paccKa3 HOBBIMU IPHUMEpPaMH, YMEET NMPUMEHSATh 3HaHUSI B HOBOW CHUTYallMH MPU BBINOJHEHUH MPAKTUYECKUX
3aJlaHUi; MOXKET YCTaHABIIMBATh CBSI3b MEXKY M3yUYa€MbIM M paHee M3YUYEHHBIM MATEepPHAJIOM MO Kypcy (DU3HMKH, a TaKKe C MaTepUalioM YCBOCHH bIM
MIPU U3YYCHUH IPYTUX MPEIMETOB.
Ouenka 4 cTaBuTCS B TOM cliydae, €CIM OTBET yYeHUKa yJOBJIETBOPSET OCHOBHBIM TPEOOBAHUSM K OTBETY Ha OILIEHKY 5, HO 0€3 HCIOJIb30BaHUS
cOOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS 3HaHUW B HOBOHM cHUTyalluu, 0e3 MCIIOJIb30BaHUS CBS3EH C paHee M3ydeHHBIM MaTepualoM,
YCBOGHHBIM TMPU U3YYCHUU APYTUX MPEAMETOB; €CIU YYalUHCS JOMYCTUI OJHY OIIMOKY WM He Ooliee JBYX HEI0YETOB U MOXKET MUCIPABUTH HX
CaMOCTOSITENILHO MU C HEOOBIION TOMOIIIBIO YIUTETIS.
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Ouenka 3 cTaBUTCS B TOM ClTydae, €CIM YJal[UiCs MPaBHILHO MOHUMAET (PU3HUYECKYIO CYIIHOCTh PACCMATPUBAEMBIX SIBICHUN M 3aKOHOMEPHOCTEH,
HO B OTBETE€ MMEIOTCS OTJENbHBIC MPOOENBl B YCBOCHUH BOMPOCOB Kypca (PM3WKH, HE MPEMSATCTBYIONIUE NATBHEHUIIEMY YCBOCHHIO MPOTPAMMHOTO
MaTepHasa; UCTIBITBIBACT 3aTPyIHCHUS B MPUMEHCHUH 3HAHHUM MPH 0OBSICHCHHH KOHKPETHBIX (PU3MUYCCKUX SBJICHUH HA OCHOBE TEOPUU M 3aKOHOB, HITU
B MOATBEP)KICHUN KOHKPETHBIX MPUMEPOB MPAKTUUCCKOTO MPUMEHCHHSI TEOPUHU; YMEET NMPHMEHSTH IMOJIyYCHHBIC 3HAHHS MPH PEIICHUU TPOCTHIX
3a/la4 ¢ MCIO0JIb30BAHMEM TOTOBBIX (DOPMYI, HO 3aTPYIHSETCS TPH PEIICHUU 3a1ad, TPeOYIIMUX MpeoOpa3oBaHus HEKOTOPHIX (OPMYI; OTBEYACT
HEMOJIHO Ha BONPOCHI y4uTeNs (YIIyCcKasi i OCHOBHOE), HJIM BOCIIPOM3BOJHUT COJIEP)KaHUE TEKCTa Y4eOHUKA, HO HEJOCTATOYHO MOHUMAET OTACIbHBIC
MOJIOXKEHHUS, UMEIOIINE BaXKHOE 3HAUYCHHE B OTOM TEKCTE; MOMYCTUS He Oojee OAHOW rpy0oil M OAHOW HerpyOoil ommOku, He OoJjiee TBYX-Tpex
HErpyOBIX HEJOUETOB.
Onenka 2 CTaBUTCSA B TOM CiIy4ae, €CJIM yYalIWiCsS HE OBJaJe] OCHOBHBIMH 3HAHUSMU B COOTBETCTBUHU C TPEOOBAHUSMHU W JIONMYCTHJI OOJIbIIE
OIIIMOOK M HEAOYETOB, UeM HEOOXOAUMO JIJIs OLIEHKH 3.
Ouenka 1 craBUTCS B TOM ClTy4ae, €CJIM YYSHUK HE MOKET OTBETUTh HHU HA OJIMH U3 TIOCTABJIICHHBIX BOIIPOCOB.

2. OQyeHKa nUCbMEeHHbIX CAMOCIMOAMENbHBIX U KOHMPOIbHbIX pAbOMm.
Ouenka 5 craBuTcs 3a pabOTy, BBIIOTHEHHYIO MOJTHOCTHIO 0€3 OMMOOK U HEIOUYETOB MM UMEIOIIYIO He 00Jiee OJTHOTO HeJl0ueTa.
Ouenka 4 craBuTcs 3a pad0TYy, BHIIIOTHEHHYIO MOJHOCTHIO, HO TIPU HAJTMYUH B HEW HE 0oJiee 0THOM HerpyOoi OMMOKH M OJTHOTO HEJ0YeTa WA HE
0oJiee Tpex HEJ0UETOB.
Ouenka 3 craBuTCs 32 pabOTYy, BHIIOJTHEHHYIO HE MEHEE TIOJIOBUHBI BCel pabOThI WIIM MPH JOMYIISHUH HE 00Jiee IBYX IPYOBIX OMIMOOK, WU HE
OoJiee 0THOM TpyOOI OMIMOKHK M OJTHOTO HEAoUYeTa, WM He 00Jiee IBYX-TPEX HErpyObIX OIIMOOK, WJIM OJHOW HErpyOoi ommoOKu 1 6ojee Tpex
HEZ0YETOB, WJIH IPHU OTCYTCTBUH OLIMOOK, HO MIPU HAJIUYUU 4-5 HETOUETOB.
Ouenka 2 craBuTCs 32 pab0OTy, B KOTOPOH YHCIIO OMTUOOK M HEIOYETOB MPEBOCXOIUT HOPMY, ITPH KOTOPOU MOXKET OBITh BBICTABJICHA OIEHKA «3», UIH
€CJIM MTPABUJIBHO BBIIIOJIHEHO MEHEE MOJIOBUHBI PAOOTHI.
Ouenka 1 craButcs 3a paboTy, €ciy YYEHHMK He MPUCTYHA K BHIIIOJIHEHHUIO €€ WM MPaBUIILHO BBITIOJIHUII He 60see 10 % Bcex 3aaHuid, T.€. 3anucan
yCIIOBHE OJIHOM 3a/1a4¥ B OOIIECTIPUHATHIX CHUMBOJIMUYECKUX 0003HAUCHHUS.

3. Oyenka 1a60pamopHbIX U NPAKMU4ECKUX padom.

Ounenka S crtaBuTCS B TOM Ciydae, €ClIM Y4YalluiCs BBIIOJHWI PabOTy B MOJHOM OObeMe C COOMI0JIeHHEM HEOOXOJMMOM MOoCie0BaTEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHI1; CaMOCTOSATEIbHO U PAlMOHAIFHO MOHTUPYET HE0OX0IMMOe 000PYAOBAHUE; BCE OMBITHI MPOBOJUT B YCIOBUSX U
peXnMax, 00eCIeunBaONIUX MMOJydeHHUE MPaBUIBHBIX PE3YyJIbTaTOB U BBIBOJOB; COOMIOaeT TpeOOBaHUs MpaBHII OE30MAaCHOTO TPyJa; B OTYETE
MPaBWJIBHO U AaKKypaTHO BBIMIOJMHSET BCE 3alKCH, TaONHIbI, PUCYHKH, YEPTEXKHU, TpauKd, BBHIYMCICHUS, MPABWILHO BBHIMOJIHICT aHAIN3
MOTPEITHOCTEM.
Ouenka 4 cTaBUTCS B TOM CIIydae, €CJIM YJYalluics BBITIOJHUI paboTy B COOTBETCTBUU C TPEOOBAHUSAMU K OLIEHKE 5, HO JOMYCTHII JABa-TPH HEI0YETa,
He 6oJiee OHON HETpyOO OMMOKU U OJJTHOTO HEJ0YeTa.
Ouenka 3 cTaBUTCS B TOM CIlly4ae, €CIM YJaluicsl BHIOTHII paboTy HE MOJTHOCTHIO, HO 00BEM BBIIMOJIHEHHOM YaCcTH TaKOB, YTO MO3BOJISET MOTYyIUTh
MIPaBUJIbHBIE PE3YNbTAThl U BBHIBOJIBI, €CIIHM B XOJI€ IPOBEJACHHUSI OMBITA U U3MEPEHUN OB TOMYIIEHBI OITHOKH.
Ounenka 2 cTaBUTCS B TOM Ciydae, €CIU YYallUWCs BBIMOJHUI pabOTy HE TMOJHOCTHIO M O0BEM BBINOJHEHHOW pabOThI HE TMO3BOJSET CAENATh
MIPaBUJIbHBIE BBIBO/IbI, BEIYMCIICHUS;, HAOIIOICHUS MPOBOIMINCH HEITPABUIIBHO.
Ouenka 1 craBuTCs B TOM Cy4ae, €CJIM YYaIIHCs COBCEM HE BBITIOJIHUI padoTy.
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Bo Bcex ciydasix olleHKa CHU)KASTCSI, €CIIH yJalluics He coOMoan TpeOOBaHmid paBiil 0€30MaCHOTO TPY/Ia. _
4. Oyenka mecmosbvix pabom.
OueHka 5 cTaBUTCS B TOM CIy4ae, €CJIH YYalIHicCs BBITOJHUI pa0doTy B MOJTHOM o0beme Ha 100%.
Ouenka 4 cTaBUTCS B TOM CITydae, €CJId yJaruiicst BRIOJTHUI paboTy B 00beme 80-99%.
Ouenka 3 cTaBUTCS B TOM CiTydae, €CJIM yJanuiicst BRIIOTHUI paboTy B 00beme 60-79%.
Ouenka 2 cTaBUTCS B TOM CiTydae, €CJId yJaruiicst BBIIOTHUI paboTy B o0beme 11-59%.
Ouenka 1 cTaBuUTCS B TOM Cllydae, €CIM yJalluiicsi BRIOJHWI padoTy B o0beme 10%.
3. Ilepeuenv ouiuoOoK.

I'pyoObie ommoku.

1. He3nanue omnpeneneHuid OCHOBHBIX IOHSTHM, 3aKOHOB, IpaBWI, MOJOXKEHUH Teopuu, (opMyl, OOIIENPUHATHIX CHMBOJIOB, 00O3HAu€HUs
($u3NYECKUX BETNYHNH, €AUHUILY U3MEPEHMUS.

2. HeyMeHune BBIIENATH B OTBETE TJIABHOE.

3. HeymeHnue npuMeHsATh 3HAHUS AJIs1 pEeLIeHus 3a]1a4 U 00bsICHEHUS (PU3NUECKUX SBJICHHI; HEPaBUIbHO CHOPMYIUPOBAHHBIE BOTIPOCHI, 33AaHUS WU
HeBepHbIe OOBSICHEHHS X0/la UX PEILeHUs, He3HAaHWE MPUEMOB PEILLEHUs 33/a4, AaHAJIOTUYHBIX PaHee PEIIEHHBIM B KJIacCe; OUIMOKH, MOKa3bIBAIOLINE
HEMpaBWJIbHOE IOHUMAaHUE YCIIOBUSA 33J]aul WU HETIPaBUIbLHOE UCTOJIKOBAHUE PEIICHHUS.

4. HeymeHue 4uTaTh U CTPOUTH rpaQUKu U MPUHIUITHATIEHBIE CXEMBbI

5. Heymenue moarotoButh K paboTe YCTaHOBKY WJIM JTabopaTopHOE 00OpyIOBaHUE, IMPOBECTH OIBIT, HEOOXOAMMBIE pacyeThl WU HCHOJIb30BaTh
MTOJTy4YEHHBIE TaHHBIE U1 BBIBOJIOB.

6. HeOpexxHOoe oTHOIIEHHE K JIab0paTOpHOMY 000PYIOBAHUIO i K3MEPUTEIHHBIM IMMPHUOOpaM.

7. Heymenue onpeenuTh MoKa3aHUsl H3MEPUTEILHOTO MPUOopa.

8. Hapymienue tpeGoBaHuii npaBui 0€301aCHOTO TPy/ia IIPH BBIIIOJHEHUHU SKCIIEPUMEHTA.

HerpyObie omuoku.

1.Herounoctu GopMynupoOBOK, OINpeNeIeHH, 3aKOHOB, TEOPHi, BHI3BAHHBIX HEMOJHOTON OTBETAa OCHOBHBIX MPU3HAKOB ONPEIEIIIEMOTO MOHSATHUS.
OmuOku, BbI3BaHHBIE HECOOTIOACHUEM YCIOBUI MPOBEACHUS OTIBITA MIIM U3MEPEHHI.

2.01mubKu B YCIOBHBIX 0003HAYEHUSIX HA MPUHIUITHAIBHBIX CXeMaX, HETOUHOCTH YepTexeil, rpa uKoB, cXeM.

3.IIpomyck i HETOUHOE HAMMCAHUE HAUMEHOBAHUM eTUHUI] PU3NIECKIX BEIHUMH.

4.HepanmoHanbHBINA BEIOOD XOJ1a PELICHHUS.

Henouersl.

1.HepaunonanbHble 3aMIUCH MPU BIYUCICHUAX, HEPAIIMOHATbHBIE IPUEMBbI BHIYHCIICHUI, TPE00pa30BaHU U pelICHHS 3a/1a4.

2.Apudmernueckue ouMOKH B BBIYUCICHUSIX, €CIIM 3TH OLIMOKU Ipy00 HE MCKaXarOT peabHOCTh NMOJyYEHHOTO pe3ysbTara.

3.01zenbHbIE TOTPEIIHOCTH B (GOPMYITMPOBKE BOIIPOCA UM OTBETA.

4.HebOpexxHoe BBINIOJIHEHUE 3aluCcel, YepTekeH, cxeM, rpaduKoB.

5.0pdorpaduueckre U TyHKTYallMOHHBIE OIIHOKH.
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