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IHosicuuTeaLHAA 3aINCKA

[Tporpamma 1o ¢gu3uKe Ha YpOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHus COCTAaBJICHA HA OCHOBE
NOJIOKEHUH W TpeOOoBaHMII K pe3yibTaTaM OCBOCHHS Ha YIIyOJIEHHOM YypOBHE OCHOBHOM
obOpazoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yaétoMm deaeparibHON
paboueii mporpaMMbl Bocriutanusi U Konuenuuu npenoaasanus yuedHoro rnpeamera «Duznkay.

Copepxanue mporpaMMmbl 1o (U3MKEe HANpaBJI€HO Ha YIOBJIETBOPEHHE MOBBIIICHHBIX
3arpocoB 00YYAIOIIUXCS, CTPEMSIIUXCS K 0oJiee TITyOOKOMY OCBOCHUIO (PU3MUECKUX 3HAHUH, U HA
(dopMHpOBaHUE €CTECTBEHHO-HAYYHON I'paMOTHOCTH oOydarouiuxcsi. B mporpamme mo ¢usuke
YYHUTBIBAIOTCS BO3MOXKHOCTH y4deOHOro mpeamera B peanusanuu TpeboBannii ®I'OC OO0 k
IUIAHUPYEMBIM ~ JIMYHOCTHBIM M METalpeJAMETHBIM pe3yjibTaTaM OOy4YeHHs, a Takke
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEAMETOB HAa YpPOBHE OCHOBHOI'O
o01ero o6pa3oBaHusI.

[Iporpamma 1o ¢u3MKe yCTaHABIUBACT pacIpelesieHHe y4eOHOTO MaTepuana 1o TojaaM
o0ydeHust (MO Kjaccam), MpeajiaracT MNPUMEPHYIO TMOCIEAOBATEIIbHOCTh HU3YYCHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUS MIPEIMETHOTO COJIePKaHUs U YU€Te BO3PACTHBIX OCOOCHHOCTEMH
oOyJaromuxcs.

[Iporpamma no ¢usuke pazpaboTaHa C HEIbI0 OKa3aHUS METOJMYECKON MOMOIIN YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MUecKre 3aKOHBI JIKAT B OCHOBE IMPOLIECCOB U SBIICHUH, M3y4aeMbIX XUMUEH,
Ouonoruel, acTpoHOMHeH U (U3NIECKOil reorpadueii, BHOCUT BKJIaI B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET HamOoiee SICHbIe 00paslbl MPUMEHEHHS HAyYHOTO METOAa
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OnHa M3 IIaBHBIX 337ad (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHHWU €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH W HHTEpeca K HayKke Yy
oOyJaromuxcs.

W3yuenne ¢u3uku Ha yriayOln€HHOM YPOBHE TPEAINOJIaraeT yBEPEHHOE BIIAJICHHUE
CIIEAYIOIIMMH KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

HAy4YHO OOBSCHSTH SIBJICHUS;

OLICHMBAaTh M TOHUMAaTh OCOOEHHOCTHM HAy4YHOIO MCCIEI0BaHUs; HUHTEPHPETUPOBATH

JaHHBIE W UCTOJB30BaTh HAy4YHBIE JOKA3aTeNbCTBA JUIS
MOJTyYCHUS BBIBOJIOB.

Henu wuszyuenus ¢GU3MKKA HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHHS ONpPENETCHBI B
Konnenmun npenoaaBanus ydeOHoro mpenmera «dusmka» B 00pa3oBaTEIbHBIX OPraHU3AIMIIX
Poccuiickoit denepannu, peanu3yoIMX OCHOBHbBIE  00IIe00pa3oBaTeibHbIE  MPOTPaMMBI,
YTBEPXKJIEHHOW  pElICHUEM

Konnernn MunncrepcrBa npocsenienus Poccuiickoit @enepariuu (mpoTokoi ot 3 aexadps 2019
r. Ne [1K-4BH).

enu nzydenus Gpu3NKU Ha yriyOJIEHHOM ypPOBHE:

pa3BUTHE HMHTEpeca U CTPeMIICHHs OOy4arolluXcs K HAayYHOMY H3YYEHHIO MPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;



pa3sBUTHE TPEACTaBICHUH O HAy4yHOM METOA€ IO3HaHusS U  (opMupoBaHHe
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOILUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33pPEHMs KAK pe3yibTaTa M3yYEHHs OCHOB CTPOCHUs
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

(dbopmMHupoBaHHE YMEHUN NPUMEHTh (U3NUECKHUE 3HAHUSA U HAay4YHbIC JJOKA3aTeIbCTBA JJIS
00BSCHEHUS OKPYKAIOLUX SIBICHUN;

(dbopMHUpOBaHKE IPEICTABICHUH O POJIM (PU3HUKH IJIsl pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTaBIEHUI O BO3MOXHBIX cepax Oyaymell mnpodeccuoHalIbHON
NEeSITeIbHOCTH, CBA3aHHOW ¢ ()M3MKOHM, IMOATOTOBKA K JajbHEWIIeMy OOY4YeHHIO B 3TOM
HaIPaBJICHUU;

(dbopMHpOBaHKE TOTOBHOCTH K JAajbHEHIIEMY H3y4YEHUIO (PU3UKH Ha YIIIyOJEHHOM YPOBHE B
paMKax COOTBETCTBYIOLIUX Mpoduiel 00yueHus Ha ypoBHE CpeJHEro oouiero oopa3oBaHusl.

JIOCTIKEHHE STHX IeNieil mporpaMmbl MO (HU3MKE HAa YpPOBHE OCHOBHOI'O OOIIETo
00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

NpUOOpETeHNEe 3HAHUM O JIMCKPETHOM CTPOEHUM BEILECTBA, MEXAaHUYECKUX, TEIUIOBBIX,
AJIEKTPOMAarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUN aHAIM3HPOBATh M OOBICHATH (PU3MUECKUE SBICHHS Ha OCHOBE
U3YyYEHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIIEHUsS PACUETHBIX U KaUECTBEHHBIX 33/1a4, TPEOYIOIUX CO3/1aHUs U
UCIIOJIb30BaHUsl (PU3UYECKUX MOJENEH, BKIIIOYas TBOPYECKUE U IPAKTUKO-OPUEHTHPOBAHHbBIE
3a/1a4i;

pa3BUTHE MHCCIIEOBATEIbCKUX YMEHMH: HAOMI0JaTh SBICHUS U U3MEPSTh (pusnueckue
BEJIMYMHBI, BBIABUIaTh TMIIOTE3bl U IpeJylaraTh SKCIEPUMEHTAIbHBIE CIIOCOOBI UX NPOBEPKH,
IUIAHUPOBAaThb M IPOBOJUTH OMbITHI, AKCIEPUMEHTAIbHBIE HCCIECJOBAHMS, AaHAJIU3UPOBATH
IIOJIy4YEHHBIE JJaHHBIE U JI€1aTh BHIBOJIBI;

OCBOGHHME MpPHEMOB pPadOThl ¢ UHPOpManuedl (U3NYECKOro COJEpKaHMs, BKIIOYast
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHMAX (U3MKHM, MHTEpPIpETalus U KPUTHUECKOE
OlICHMBaHHE NH(OPMALINN;

3HAKOMCTBO €O cepamu MPoPECCHOHAIBHON EITEIbHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTHKEHHIX (PU3NUECKON HAYKH.

Oo0111ee ynciao 4acoB, peKOMEHJOBaHHBIX JUISl U3y4eHHs] (PU3UKU Ha YIIIyOJIEHHOM YPOBHE B 8
kiacce — 102 gaca (3 gaca B Hegemo). [Ipu aToM U3 00s13aTeBHOM YacTH y4yeOHOTo MiIaHa
BBIZICISIETCS: B 8 Ki1acce — 68 yacoB (2 yaca B HEZCIIO)

Conepxxkanue o0yueHus

8 kJiace

Pa3nei 6. TenioBbIe ABJICHHS.

OCHOBHBIE MOJ0KEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHHU BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJOKEHUS MOJIEKYIISIPHO-
KHMHETHYECKOU TEOpHH.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUH BemiecTBa. Kpucrammmaeckue u
amop¢usbie Tena. ['padeH — HOBBIM MaTepHal Al HOBBIX TeXHOJNOTUH. TeXHOIOTHUHN MOTydeHUS
UCKYCCTBEHHBIX aima30B. OObSICHEHHE CBOWMCTB Ta30B, KHUJIKOCTEH M TBEPIBIX TNl Ha OCHOBE



IIOJIO)KCHUN MOJIEKYJISIDHO- KMHETHYECKON Teopuu. 1I0BEepXHOCTHOE HATSKEHHE, CMayMBaHUE,
KallWJUIApHBIE sABJICHUA. TEIUIOBOE pacIIMpeHHE M C)KaThue. 3aBUCHMOCTb JABJICHUS Tas3a OT
00BEMa, TeMIepaTypsbl.

Temnepatypa. CBsA3b TemmepaTypbl CO CpPEOHEH KHHETHMYECKONM HHEPrHUei TEeIIoBOIO
JBYKCHMS 4acTUL. TeMnepaTypHbI€ Kbl

Buytpennsas sueprus. CrocoObl M3MEHEHHsT BHYTPEHHEH SHEpruM: TerJionepesada u
coBepuieHue padoTsl. Buabl Temionepenayn: TEIONPOBOAHOCTh, KOHBEKIMS, N3ydeHue. Bupl
TEeIuIonepeiaun B Ipupoje U TexHuke. HeoOpaTUMOCTh TEIOBBIX IPOLIECCOB.
KosnyecTBo TemnoTsl. YenbHas TEMIO0EMKOCTh BelECTBA. TernooOMEeH U TEmIoBOe
paBHOBecue. 3akoH HproToHa-Pruxmana. YpaBHeHue TemioBoro Oananca. [Inasienne u
OTBEp/IeBaHNE KPUCTAJUIMYECKUX BEIECTB. Y IebHas TerioTa miasneHus. [lapoodpazoBanue u
KoHzeHcanus. Mcnapenue. Kunenue. Y aenpHas TenioTa napoodpazoBaHusi. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUs OT aTMOC(EPHOro JaBiieHus. HachleHHbIN 1 HEHACBIIIEHHBIN Map.
BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOPAHMUSL.

[Ipunnuner padoTel TernoBbix aurareneid. KIIJ[ TemmoBoro npurarens. TeruioBbie
JIBUTaTEIH U 3alUTa OKpyKarouiei cpenbl. TernoBble NoTepu B TEIIOCETSX.

3aKOH COXpaHEHUs U MPEBPAILICHHS YHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOIIECCaX.

Jlemoncmpavuu.

Habmoienne 6poyHOBCKOTO ABMKECHHUS.

Ha6monenue nuddysum.

Habmronenue SIBIICHUI MMOBEPXHOCTHOTO HATSHKCHUS, CMAaYMBaHM u
KaMWUISIPHBIX SBICHUMN.

Ha0umto1eHune TerioBoro pacimpeHus Tell.

N3meHenne naBieHWs rasa NMpd M3MEHCHHMM O00bEMa M HArpeBaHUU WM OXJIAXKICHUU.

[TpaBuna usmepenus temmneparypsl. Buab

TeIIoNepe1ayu.

OxmnaxIeHre mpu COBEPILIEHUU paboThI.

HarpeBanue npu coBepiiennn padboThl BHEIIHUMHU cuiaMu. CpaBHEHHE

TEIUIOEMKOCTEN Pa3INYHBIX BEUIECTB.

HaGmronenue KureHusI.

HaGmronenne nmoctosiHcTBa TEMIIEpaTyphl MTPH IU1aBlieHnd. Mojenu

TCIUIOBEIX JIBUTATEIICH.

Jlabopamopuvie pabomel u onvimul.

OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEeHUsI. OMBITHI IO

BBIpAIIMBAHUIO KPUCTAJIJIOB NOBAPEHHOW COJIM UJTU caxapa.

N3mepenne TemmepaTyphbl IPU MOMOIIIH KUAKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPATypPHI.

OneIThl 1O HAONIOJIEHUIO TETUIOBOTO PACIIUPEHHS Ta30B, KHUAKOCTEH U TBEPABIX TEIN.

Ompenenenue naBJIeHHs BO3AyXa B 0a/UIOHE IIMPHUIIA.

HccnenoBanne 3aBUCHMOCTHU JTaBJICHUS BO3/IyXa OT ero o0péMa W
TEMIIEPATYPHI.

[TpoBepka rumoTe3sl TUHEHHON 3aBUCUMOCTH JIJTHHBI CTOJIONKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

Hab6mronenue M3MCHCHUS BHYTpPEHHEN SHEPrUu Tena B pe3yjbTare
TeTIoTepeadi M paOOThl BHEIITHUX CHII.



HccnenoBanue sBiieHHsI TETUIOOOMEHA TTPU CMEITMBAHUHN XOJIOHOM M TOPSYCH BOJIBI.

Onpenenenre KOJIWYECTBA TEIUIOTHI, TOJIyU€HHOTO BOAOH MPH TEMI000MEHE C HarpeThIM
METaJUIMYECKUM ITUIUHAPOM.

Ornpezenienre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HbhtoToHa-Puxmana). Onpenenenue

YAEJIBbHOU TEIJIOEMKOCTH BELIECTBA.

UccnenoBanue npouecca ucnapenusd. Onpenenenue

OTHOCHUTEJILHOM BJIaKHOCTH Bo3ayxa. OnpeeneHue

yEJbHON TEIIOTHI TUIABJICHHUS JIbJIA.

Pasznen 7. DnekTpuyeckue U MAarHUTHBIE SIBJICHUS.

Onektpusanus Ten. JlBa poja 3JeKTpUUYECKHX 3apsaoB. BzanmogelicTBre 3apsiKEeHHBIX
ten. 3akon Kynona.

Onexrpuueckoe mnose. Hanpsx€HHoCTh 3nexkTpuueckoro mnois. Ilpunumn
CYTNEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. DJIEMEHTapHBIM sieKkTpudeckuil 3apsia. CtpoeHue
atoMa. [IpOBOJHUKM, NUANEKTPUKH U TOIYHNPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPHUYECKOIO
3apsna.

DONEeKTpUYECKU TOK. YCIIOBUS CYUIECTBOBAHMS 3JIEKTpUUECKOro TOKa. VcTouHnkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U ra3ax.

Onektpuueckas 1ens. Cuiia Toka. DNeKTpUUYeCKOoe HanpsHKeHUE. AMIEPMETP U BOJIBTMETP
B IIeN1 NOCTOSSTHHOTO ToKa. CONpOTHBIIEHNE MPOBOIHUKA. Y I€IbHOE COIIPOTUBIIEHUE BEIIECTBA.
3akon Oma juig yyactka nenu. [locinenoBaTenbHoe U napamienbHOE COEAUHEHHE IPOBOJIHUKOB.
O/IC B nenu moctossHHOro Toka. 3akoH Owma g monHoi nenu. [Ipasuna Kupxroda. Pacuér
MPOCTHIX JIEKTPUUYECKUX Leneld. HenrmHenHble 3J1eMEeHTHI.

PaboTa 1 MOIIHOCTH IEKTPUIECKOT0 TOKa. 3akoH [xoyns-Jlenna. DnexTpudeckue Henu u
NOTPEOUTENH IEKTPUUECKOM 3Heprun B 0bITy. KopoTkoe 3ambikaHue.

[TocTostHHBIE MarHuThl. B3aumMopaelcTBUE IOCTOSHHBIX MAarHUTOB. MarHuTHOE TMOJe.
MaruuTtHoe nose 3eMIIM ¥ €r0 3Ha4eHue A Ku3HU Ha 3emite. OnelT Opctena. MarautHoe mose
anekTpuyeckoro Toka. OnbIT Amnepa. [IpumeHeHHe 3JIeKTpOMAarHUTOB B TeXHHKe. JleficTBue
MarHMTHOTO TOJISI Ha MPOBOAHMK ¢ TokoM. Cuia Ammepa M omnpezesieHue e€ HarnpaBiIeHUS.
ONEeKTpOJABUTaTENb TOCTOSHHOTO TOKa. VICIoJIb30BaHME 3JEKTPOJABUTATENECH B TEXHUYECKUX
YCT-pOMCTBAx W Ha TPAHCIIOPTE.

OneiTel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAyKuuu. [lpaBmio  Jlenua.
OnextporeHeparop. CrocoObl MOJNydyeHHUs 3IEKTPUYECKOM SHEpruu. OJEKTPOCTaHLMU Ha
BO300HOBJISIEMBIX MCTOYHHKAX SHEPrMU. DKOJIOTHYECKHE MPOOJIeMbl SHEPreTUKU. TOIUIMBHBIE
AIIEMEHTHI U AJIEKTPOMOOMIIH.

Hemoncmpayuu.

DIeKTpu3anus Tell.

JIBa po/ia 3EKTPUYECKUX 3apsiI0B U B3aUMOJICVCTBHE 3apSIKEHHBIX TEN. Y CTPOUCTBO U

JENCTBHUE IEKTPOCKONA.

DneKTpocTaTUYECKast MHTKIIMSL.

3aKOH COXPAaHEHHUs IIEKTPUUECKUX 3apsI0B.

MopnenupoBanue CWIOBBIX  JIMHUHA  DJIEKTPUYECKOTO oSl C  IOMOILBIO
OyMaXHBIX CYJITaHOB.

[IpoBogHMKYM U TUAAEKTPUKHA. ICTOUHHKH

MOCTOSIHHOTO TOKA. [[eCTBUA SIIEKTPUYECKOTO



TOKa. DJIEKTPUYECKHUI TOK B KUJIKOCTH.
I"a3oBbIit pazps.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

N3mepenne 31eKTpuYecKoro HapsKeHUs BOIbTMETpOM. PeoctaT u

MarasuH COIPOTUBIICHUM.

B3anMozeiicTBre NOCTOSSHHBIX MarHUTOB.

MopenupoBanre HEBO3MOXHOCTH pa3JieJICHUs OT0COB MaruuTa. MojienupoBanue

MAarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.

OmnsIT Opcrena.

MarauTHoO€ 1oJje Toka. DJIEKTPOMArHur.

JleficTBrE€ MarHUTHOTO 1OJIS1 HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTaTEb

IIOCTOSIHHOTO TOKa.

OnbiTel @apajes.

DIEeKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopuusie padbomut u onvimel.

OnpIThl 1O HAONIONEHUIO JJIEKTPU3ALMU TENl MPU CONPUKOCHOBEHUH W HHIYKIIUEH.

UccnenoBanue JeNCTBUS AJEKTPUYECKOTO Nojasi  Ha  MPOBOJHUKH u
JTUDJIEKTPUKH.

COopka u UCIIBITaHKE DIIEKTPUYECKOH 1IeTTH TOCTOSIHHOTO TOKA.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Ye€Pe3 PE3UCTOP, OT HATIPSKEHUS
Ha PE3UCTOPE U CONMPOTUBIICHUS PE3UCTOPA.

OnbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD 3JIEKTPUUYECKOrO COMPOTUBIICHUS MPOBOJIHHUKA
OT €r0 JJIMHBI, IJIOIIAIA MTONEPEUHOT0 CEYCHUS U MaTepHraa.

Ornpezenenue yaeinbHOro CONPOTUBIICHUS TPOBOAHUKA.

[TpoBepka npaBWila  CJIOXKCHUS HaIpsHKEHUN IpH  TOCIEeI0BATEIEHOM
COEJMHEHUH JIBYX PE3UCTOPOB.

[lpoBepka  mpaBwia Uit CHWJIBI TOKA TPU  TMapalIeIbHOM COETMHEHUH
PE3UCTOPOB.

Onpenenenne D/1C 1 BHyTpEeHHET0 CONPOTUBIICHUS UCTOUYHUKA ToKa. [IpoBepka mpaBui

Kupxroda.

[IpoBepka BeimoHEeHUs 3akoHa OMa TSI TOJTHOM LeMH.

N3ydeHne BONbTaMIIEPHBIX XapaKTEPUCTUK HETMHEWHBIX JIEMEHTOB (JIaMITbl
HaKaJMBaHUS WM TIOJTYITPOBOTHUKOBOTO JTNOJIA).

Omnpenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIYIIETO uepe3 pe3uctop. OnpenencHue

MOIIIHOCTH AJIEKTPUYECKOTO TOKA, BhIIeNsieMoii Ha pesuctope. Onpenenenue KI1/]

HarpeBaTes.

HCCJ’IC}IOB&HH@ MAardmuTHOI'O BBaHMOHeﬁCTBHH IIOCTOSIHHBIX MAarHuToOB.

N3ydyeHne MarHuTHOTO TIOJISl TOCTOSTHHBIX MAarHUTOB TIPH UX OOBEIMHEHUH U Pa3JICIICHHH.

HccnenoBanue AeiCTBHS SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTb CHIIBL BSaI/IMO)IefICTBHSI KaTyllKu € TOKOM H
MarHuTa OT CHJIbl U HAIIPaBJICHUS TOKA B KATYIIKE U OT HaIW4Us (OTCYTCTBHSI) CepACUHUKA B
KaTyIIKe.

I/ISyquHe )IefICTBPIH MAaroHuTHOrO 1IoJidi Ha TI[MPOBOAHUK C TOKOM.

KonctpynpoBanue u n3ydeHne padOThI JJIEKTPOABUTATEIIS.



N3mepenue KIIJI a3nexkTpoaBuraTebHOM yCTaHOBKH.
OneITBl MO UCCIEJOBAHMIO SIBICHHS DJJICKTPOMAarHWUTHOM WHIYKLUHU: MCCIEIOBAHUE
V3MEHEHUH 3HAYCHUs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.

Ilnanupyembie pe3yabTaThl 0CBOEHHS IPOrPAMMBbI Y4eOHOT0 MOYJIsI

W3ydyenne Qu3nku Ha YpPOBHE OCHOBHOIO 00IIero oO0Opa30BaHMS HANpaBiIeHO Ha
JTOCTHIKEHUE TIMIYHOCTHBIX, METAITPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JInuHoCTHBIE pe3yJIbTaThI

B pesynpraTe wu3ydeHuws (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuJatomerocst 0yayT chOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIC PE3yIbTaThl B YACTH:
D)nampuomuueckozo 6ocnumanus:

MPOSIBIIEHUE MHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pusmueckoit
HAYKH;

LIEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSM POCCUUCKUX YUEHBIX-(PU3UKOB;

2)2paskcoanckozo u 0yxo8Ho-HpPAECHMEEHHO20 6OCHUMAHUSL:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUHU OOIIECTBEHHO 3HAYMMBIX M THUYECKHX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMEHEHUEM JOCTIKCHUN (pHU3HKH;

OCO3HaHHE BaKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JESATEIHOCTH YYEHOTO;

3)acmemuuecxkozo eocnumanus:

BOCHPUATHE ICTETUYECKUX KAuyeCTB (PU3NYECKONW HAyKH: €€ TapMOHHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4)uennocmu HayuHo20 NO3HAHUA:

OCO3HaHWE LEHHOCTU (PU3UYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHEUIIIEH COCTABIISIIOUIEH KYJIbTYpBHI;

OpUEHTAILIMSI B JACATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS IPUPO/IbI;

pa3BUTHE HAYYHOU JTF0O03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON IETETHbHOCTH;

5)popmuposanun Kynremyput 300p06bs u IMOYUOHATNLHOZO ONA2ONOTIYUUA:

OCO3HaHHUE IIEHHOCTH 06e30MacHoro o0pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHUPE,
BOKHOCTH TIpaBUJI OE30MMACHOTO TMOBEACHMS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ JJIEKTPUUYECKUM U
TETJIOBBIM 000pYZI0BAaHUEM B JOMAIIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTH HaBbIKa peieKCHH, TPU3HAHNE CBOETO MpaBa Ha OMHUOKY M TAKOTO Ke
mpaBa y JIpyroro 4ejioBeKa;

6)mpyooeozo éocnumanus:
aKTUBHOE y4acTHe B PEIICHUH MPAKTUYECKUX 3a/1ad (B paMKax CEeMbH, 00pa30BaTeIbHOU
OpraHu3aIy, TOpPoja, Kpas) TEXHOJIOTHYECKON M COIMAIbHON HANPaBICHHOCTH, TPEOYIOMUX B
TOM YHUClIe U GU3HUECKUX 3HAHHIA,
MHTEPEC K MPAKTUYECKOMY M3y4eHUI0 Ipodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;
7)3K0102UYeCK020 60CRUMAHUA:
OpUEHTAllMsl Ha NpUMEHeHHe (U3MUECKHX 3HAHUM [UIsl pelleHus 3afgad B o0iactu
0pr>1<a}0me171 Cpe)II)I, HJ'IaHI/IpOBaHI/ISI HOCTYHKOB U OOCHKM HUX BO3MOXHBIX HOCJ'IG)ICTBI/II‘/II HJIA
OKpPY’KaloIllel Cpebl;



OCO3HaHUe TTI00aTBHOr0 XapaKTepa 3KOJOTHIECKUX MPOOJIeM U MyTEH MX PEIICHHS;
8)aoanmayuu K uzMeHANOWUMCA YCTI0BUAM COUUATLHOU U NPUPOOHOU CPEObL:

MOTPeOHOCTh BO  B3aUMOJICHCTBHUHU IpU  BBIOJHEHUH UCCIIeI0BaHUM u
MPOEKTOB (PM3UYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

MOBBIILICHUE YpPOBHS CBOCM  KOMIIETEHTHOCTH yepe3  MPaKTUYECKYIO
JIESITEIIbHOCTD;

noTpeOHOCTh B (YOPMUPOBAHMM HOBBIX 3HAHWH, YMEHUN (OPMYJIHPOBaTH WUIEH,
HOHATUS, THUIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

0CO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH QU3HKY;

IJIJAHUPOBaHUE CBOEr0  pa3BuUTHA B MPUOOPETCHUH HOBBIX  (PM3HUYECKUX
3HAHUM;

CTpeMJICHHE aHAJIM3UPOBATh U BBISABIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHUCJIE C UCIIOJIb30BaHUEM (HU3NUYECKUX 3HAHUM;

OLICHKA CBOMX [JEHUCTBHM C Y4YETOM BIIMSHHUS Ha OKPYXKAIOLIYI0 CpPELy, BO3MOKHBIX
rJ100aTBHBIX TIOCIIECTBHHA.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare 0cBOCHHUS IPOTPaMMBI 110 (PH3UKE Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs
y oOyuatomerocss OynyT cGOpMHpPOBAHBI MeTampeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE
MO3HABATE/IbHBIE YHUBEPCAIbHBIE Yy4eOHbIE IEHCTBUS, KOMMYHHUKATHBHBbIE YHUBEpCAJbHBIC
yueOHbIe AeMCTBUSI, PETYISATUBHBIC YHUBEPCAbHBIE YUeOHBIE JCHCTBUS.

Ilo3naBaTebHBbIE yHUBepPCAJIbHbIE YueOHbIe NelicTBUA ba3oBbie
Joruvyeckue geMcTBusa:
BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUI),
KIIaCCU(UIIUPOBATH HX;

BBISIBJISAITh 3aKOHOMEPHOCTH M IPOTUBOpEYUsi B pacCMaTpUBaeMbIX (akTaX, JAAHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3MUECKUM SBIICHHSIM;

BBISIBIISAITh [TPUYMHHO-CJIE/ICTBEHHbIE CBSI3U MpPU M3YYEHUH (U3MYECKUX SIBICHUH U
MIPOIIECCOB, JIENIaTh BHIBOJIBI C UCTIOIB30BAHUEM JIETYKTHBHBIX U MHIYKTHBHBIX YMO3aKIIOUECHUH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3SIX (PU3NUECKUX BEIUYUH;

CaMOCTOSITENILHO BBIOMPATh CIOCO0 pelieHus y4eOHOM (Qu3MuecKoi 3agauu (CpaBHEHUE
HECKOJIbKMX BapHWaHTOB PEIICHUs, BHIOOp Hamboliee MOIXOISIIETO ¢ yY4ETOM CaMOCTOSTEIhHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciieioBaTeIbCKHE AeiCTBHA:

WCTIOJIH30BaTh BOTIPOCHI KaK MCCIIEIOBATEIBCKUI HHCTPYMEHT MO3HAHHUS; MPOBOJIUTH TI0

CaMOCTOSITEJIbHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXKHBIN
¢u3nyeckuil SKCIEPUMEHT, HEOONIBIIOE HCCIIEAOBaHNE (U3UUYECKOro SBJICHUS; OIICHWBATh Ha

MPUMEHUMOCTH U JJOCTOBEPHOCTH WHPOPMAIIUIO, TIOITYICHHYIO
B X0/1€ MCCJIEIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSITENIFHO (hOpPMYITUPOBaTh 000OIIEHNs U BBIBOJIBI IO pe3ysbTaTaM MPOBEAEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (U3UUECKUX IPOIECCOB, a TAKXKe
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ nunpopmanmeit:



INPUMEHATh Pa3IUYHBIE METOJBI, MHCTPYMEHTHI M 3alpOChl TpH IOWCKE U OTOOpe
WH(pOpMaIUK WM TaHHBIX C YIETOM MPEAJIOKEHHON YaeOHOU (Pr3nyecKoi 3aaun;

aHAJTM3UPOBATh, CHCTEMATH3MPOBATh M WHTEPHPETHPOBATH HHPOPMALMUIO PaA3ITHUYHBIX
BUJIOB U (OPM TIPE/ICTABIICHNUS;

OLICHMBATh HAAEKHOCTH MH(OpMALMU 1O KPUTEPHUAM, NPEUIOKCHHBIM YYHUTEIEM HIIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIHO BBIOMpAaTh ONTUMAIbHYIO (OpPMY NpeACTaBiIeHU HHGOpMAIMH U
WUTIOCTPUPOBATh PEIIaeMble 33a4l HECJIOKHBIMU CXEMaMH, AUarpaMMaMH, HHOW rpadukoil n
UX KOMOMHAIUSAMHU.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbI€e 1eliCTBUSA:

B X0J1e 00CyKIeHUs yueOHOro MaTepuana, pe3yabTaToB J1ab0paToOpHbIX pabOT U MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOW TEMbI M BBICKA3bIBATH HJICH, HAIlCICHHBIC Ha
pelleHure 3a7aud U NoAep KaHue 0J1aroKenareaIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOU CYXKICHUS C CYKACHUSIMH APYTUX YYACTHUKOB JUAIIOTa, OOHAPYKUBATh
pa3auvue U CXOJCTBO MO3UIIUM;

BbIPAXKATb CBOIO TOUKY 3pCHHUA B YCTHBIX U IIMCBMCHHBIX TCKCTAX,

MyOJINYHO MPENICTABIIATH PE3YIbTAThI BBIMOJIHEHHOTO (PM3MYECKOTO OIbITA (IKCIIEPUMEHTA,
UCCIIEI0BaHUs, IIPOEKTA);

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUAYAJIbHOW pabOTHI MpU
pELICHUH KOHKPETHON (PU3UYECKOM poOIeMBbl;

NPUHUMATh 1IEJIM COBMECTHOM JE€ATEIbHOCTH, OPraHW30BbIBATh JCHCTBUS 1O €€
JOCTIDKEHUIO: paclpesieNiaTh PO, 00CYX/IaTh MPOLECCH U PEe3yabTaThl COBMECTHOM paloThI,
0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATE CBOIO 4YacTh pPa0OThl, JOCTUras KayeCTBEHHOIO pe3yjibTaTa II0 CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C IPYTUMH UJI€HAMH KOMaH/bI;

OLICHHMBATh KAa4e€CTBO CBOET0 BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSM, CAMOCTOSTEIILHO
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerynsiTuBHble  yHUBepcajibHble  y4yeOHble  JAeHCTBHS
Camoopranu3aums:

BBISIBIIATh TIPOOJIEMBI B JKM3HEHHBIX M yYEOHBIX CUTYAIUsAX, TPEOYIOUMIUX ISl pelIeHUs
buznYeCKUX 3HAHMUIA;

OPUEHTHPOBATHCS B PA3IMUHBIX MOAXO0JAX TMPUHATHS pELIeHUH (MHIUBUAYAIbHOE,
MIPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUI TPYIION);

CaMOCTOATENIbHO COCTABJISITh QJITOPUTM pelieHus (HU3UYECKON 3a7aud Wi IUIaH
UCCIIEIOBaHUSI € Y4€TOM HMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEeHTHUPOBATH IMpeaaraeMble BApUAHTHI PELICHUM;

JIeNaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII MHTEJICKT:

JaBaTh aJCKBAaTHYIO OIEHKY CHUTYyallMd W TpejyiaraTh IUlaH €€ W3MEHEHUs; OOBICHSITH

MPUYUHBI  JOCTIKEHHsSI  (HEIOCTHDKCHHS])  PEe3yJIbTaTOB
NEeSITENIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTHb KOPPEKTHBBHI B JIEATEIHLHOCTh (B TOM YHCJE B XOJ BBHIMOJHEHUS (U3HUYIECKOTO
WCCJICIOBAaHNS WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIUXCS CHUTYaIlWH,



YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATa L€ U YCIOBUSIM.

CTaBUTH ce0s1 HA MECTO JIPYroro 4eJoBeKa B X0/1€ CIIOpa WU IMCKYCCHH Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO0.

MIpU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelieHnH (GU3HUECKUX 3a/1a4 WIH B YTBEPXKICHUAX
Ha HAay4YHbIE TEMBI U TAKOE K€ MPaBo JIPYroro.

IIpeaMeTHbIE pe3yJbTAThI

K xoHmy oOyueHust ¢ 8 Knacce npenMeTHbIE pe3yabTaThl Ha YIIyOJICHHOM YpPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

WCIOJIb30BaTh TOHATHSA (TEIJIOBOE JBMKEHHUE aTOMOB M MOJICKYJI, arperaTHble COCTOSHUS
BEIIECTBA, KPUCTALTMNYECKHE U aMOp(HBIE Tela, CIOCOObl M3MCHEHHSI BHYTPEHHEH JHEpPIHH,
AJIEMEHTAPHBIN AIIEKTPUUYCCKHIA 3apsi], IPOBOIHUKHU, TOTYIPOBOTHUKH, TUICKTPUKH, HICTOYHUKH
MIOCTOSIHHOTO TOKa, JIEKTPUYECKOE M MArHUTHOE TIOJIS);

YBEPEHHO paslinyaTh SIBJICHUA (TEIUIOBOE pacliupeHue (CKaTue), TeIIOBOE PaBHOBECHE,
UCTIapeHue, IUTaBJICHUE, KpUCTAJLTU3AIINS, KHIICHHE, CrocoOBl  TeruIoTnepeaadn
(TETUIONPOBOHOCTD, KOHBEKIUS, HM3IIy4CHHE), JJICKTPU3aIlUs TeJ, B3aUMOJICHUCTBUE 3apslioOB,
JICHCTBUSL AJIEKTPHUUECKOTO TOKA, B3aMMOJCWCTBUE MAarHUTOB, JICHCTBHE MArHUTHOTO IOJI Ha
MIPOBOIHKK C TOKOM) IT0 OITUCAHHIO X XapPAKTEPHBIX CBOMCTB;

pacro3HaBaTh MPOSBICHUE U3YICHHBIX (PHU3UYECKHUX SBICHUH B OKPY)KAIOIIEM MUPE (B TOM
yuciae (QU3MYECKUE SBJICHUS B IMPHPOJIC: TOBEPXHOCTHBIC SIBJICHUS B IPHPOJIE, 3aMEp3aHUC
BOJIOEMOB, HHES, CHEra, JJICKTPUUYCCKUE SBICHHUS B aTMoc(hepe, MarHUTHOE ToJie 3eMITH, POJIb
MarHUTHOTO TIOJIA JUISl JKM3HU Ha 3emiie), MPU OTOM TEPEBOJHUTH IMPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIISITh CYIIECTBEHHBIC CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN;

OMKCHIBATh WM3YYCHHBIE CBONCTBA Tel U (PU3MUECKHE SBICHHS, UCTOIB3Yys (U3UYecKue
BEJIMUMHBI (TeMIiepaTypa, BHYTPEHHSISI DHEPIHsl, KOIWYECTBO TEIIOTHI, paboTa rasza, yaenbHas
TEIUIOEMKOCTh BEIIECTBA, yAEIbHAs TEIUIOTA TUIABJICHHUS, YACIbHAs TEIUIOTa apooOpa3oBaHus,
yIenbHas TEIIOTa CTOPAaHMs TOTUIMBA, KOA(P(QHUITUSHT MMOJIE3HOTO JCHCTBYSI TEIJIOBOW MAIIMHBI,
OTHOCHUTENIbHAs BIAQXHOCTh BO3[yXa, OJJIEKTPUUECKHH 3apsijl, CHUJIa TOKa, JIIEKTPUUYECKOE
HaNpsDKEHUE, COMpOTHUBIEHUE MpoBoAHKKA, D/IC B LemM MOCTOSHHOTO TOKA, AJIEKTPUYECKOE
yIIeTBLHOE COMPOTHBRIICHNE BEIIECTBA, PA00TA U MOIITHOCTD JICKTPUUYECKOTO TOKA), IIPH ONMMUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3WYECKUH CMBICIT HCIOJIB3YEMBIX BEJIMYMH, MX O0O3HAUCHUS H
eAVHUIIB (PU3MYECKUX BENUYMH, HAXOIUTh (POPMYIBI, CBA3BIBAIOIINE AaHHYIO (DU3HYECKYIO
BEJIMUMHY C JPYTUMH BEITUYMHAMHU, CTPOUTH TpapUKU H3yYEHHBIX 3aBUCHUMOCTEH (PU3UUECKHX
BCJIMYMH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3UUECKHUE SABICHUS U MPOIIECCHI, UCTIOIh3YsI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPHH CTPOSHUS BEIIECTBA;

CTPOUTH MPOCThIe (HU3MUECKHUE MOJEIH PEATbHBIX OOBEKTOB, MPOIECCOB U SIBICHUU,
BBIJICTISITH TPH OTOM CYIISCTBEHHBIE M BTOPOCTCIICHHBIE CBOWCTBA OOBEKTOB, IPOIIECCOB,
SIBIICHUH, TPUMEHATh (PU3NYECKUE MOJICH sl OObICHEHUS (PU3NUECKHX MPOILIECCOB U PEIeHUs
yueOHBIX 3a7a4;

OOBSACHATH (PU3NICCKHUE SBIICHUS, MPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W peliaTh KauyeCTBEHHBIC 3aJayd, B TOM
qrclie TpeOyIoIIre YUCIECHHOTO OIICHUBAHUS XapaKTePHbIX 3HAYCHUH (PU3NUYECKUX BEIUYUH, TIPU
STOM BBIOMPATH aJICKBATHYIO (DU3MUECKYIO MOJIEIb, BBISBIISATh IPUIUHHO-CIICICTBEHHBIC CBSI3H H



BBICTPANBaTh JIOTHYECKYIO LIEIOYKY PacCyKI€HHH ¢ OIIOPOI Ha M3y4EeHHbIE CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelulaTh pacu€THhIE 3a/1a4u (C ONOpo Ha 2—3 ypaBHEHMSI) 110 U3y4aeMbIM TEMaM
Kypca (U3uKU, BbIOMpas aJeKBaTHYI (PU3MUECKYIO MOJENb, C HUCIOJIb30BAHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIMX (PU3UUECKUE BEJIMYMHBI, 3alIMChIBATh KPAaTKOE YCJIOBUE U Pa3BEPHYTOE
pelLIeHHEe 3a/laud, BBISBIIATH HEAOCTAIONINE HIM M30BITOYHBIC JaHHBIC, 0OOCHOBBIBATH BBHIOOD
METO/a pPEUIeHUsl 3aJayd, WCIOJIb30BATH CIPABOYHBIC JAHHBIC, MPUMEHSATh METOJbl aHAJIHN3a
pasMepHOCTEH, UCNONb30BaTh  rpaduyeckue METOJbl  peUIeHHs  3ahad, HPOBOJIUTH
MaTeMaTHYeCcKue IpeoOpa3oBaHus M Ppacy€Thl, OLEHUBATh PEATUCTUYHOCTh IOJIYYEHHOIO
3HA4eHUs (U3NYECKOM BEIMYMHBI U OIPENeNATh pPa3sMEpHOCTh (U3NYECKOH BEJIWYMHBI,
MOJIY4eHHOM MPH PELICHNH 331a4H;

pacro3HaBaTh MpoOJIEMbl, KOTOPHIE MOXKHO PELIUTh MPU NOMOIIU (PU3UIECKUX METOIOB, H
IpeylaraTb OPUEHTUPOBOUYHBIN CIIOCOO peIIeHUs, B ONMCAHUU MCCIEIOBAHUS PACIO3HABAThH
IpoBEpsAEMOe IPEANOI0KEHUE (TUIIOTE3Y), UHTEPIPETUPOBATh NOJIYYEHHBIH Pe3yibTar;

MIPOBOJIUTH OTIBITHI 1O HAOMIOACHUIO (PU3NUECKUX SBICHUN WM (PU3MUYECKUX CBOWCTB TEI
(KanmWJUIIpHBIE SIBJICHHUS, 3aBHCHMOCTH JABIICHUS BO3AyXa OT €ro o0béMa M TeMIleparyphl,
CKOpOCTH IIpollecca OCThIBaHUs (HarpeBaHus) IMpU U3IYYEHUH OT LBETa H3JIydaroulen
(morsjomaroneif) NOBEpXHOCTH, CKOPOCTh MCHApEHUs BOJBl OT TEMIEpaTypbl >XUAKOCTH U
wionaan €€ MOBEPXHOCTH, 3JIEKTpHU3alMs TeJl M B3aUMOAECUCTBHUE 3JIEKTPUUECKUX 3apslioB,
B3aWMOJICHICTBHE TIOCTOSIHHBIX MAarHUTOB, BH3yaJlW3alldsi MAarHUTHBIX TIOJIEH TOCTOSHHBIX
MarHuTOB, JIEHCTBUS MAarHUTHOTO IOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHMra,
CBOWCTBA AJIEKTPOABUraTeNs HOCTOSIHHOTO TOKA): (POPMYIMPOBATH IIPOBEPSIEMOE IPEAIIONI0KEHHE
(rUmoTe3y) 0 BO3MOXHBIX pe3yibTaTaXx HAOMIOACHUH, CAMOCTOATEIBHO COOMPATh YCTAaHOBKY M3
U30BITOYHOTO HAOOpa 000pyIOBaHMS, ONMCHIBATH XOJ1 OIBITA M (POPMYITHUPOBATH BEIBOIBI;

IIPOBOJUTH MpPSMbIE M KOCBEHHbIC H3MEPEHHs (QHU3UUECKUX BEIUYMH (TeMmepaTypa,
OTHOCUTEJIbHAsl BIAXHOCTh BO3JyXa, CHUJIa TOKa, HaIpsDKEHHE, YJelbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTHUBIIEHWE IMPOBOJHUKA, pPabOTa U MOUIHOCTh D3JIEKTPUYECKOIO0 TOKa) C
UCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX TPUOOPOB, 000CHOBBIBATH BEIOOP METOIa M3MEPEHMS,
(buKcupoBaTh MOKa3aHUS MPUOOPOB, HAXOJIUTHh 3HAYEHUE HU3MEPSIEMOM BEIMYMHBI C MOMOLIBIO
yCpEIHEHUS Pe3yIbTaTOB CEPHH N3MEPEHUH U OIIEHUBATH IMOTPENTHOCTh H3MEPEHUN;

MPOBOJIUTH AIKCIEPUMEHTANBHBIE HCCICIOBAHNS 3aBUCHMOCTEH (PH3MUECKUX BEIUYHH
(3aBHCHMOCTB JJaBJIEHUS BO3/lyXa OT €ro o0bEMa U HarpeBaHUs WM OXJIAKICHUS, UCCIIE0OBaHHE
SBJICHUS TemjaooOMeHa NpU CMEIIMBAHUU XOJOAHOM W Tropsiuell BOJBI, 3aBUCUMOCTh
COIIPOTHBIJICHUS] TPOBOJHUKA OT €ro JJIUHBI, IUIOMIATN TOMEPEYHOTO CeUeHHs] M yIeNbHOTO
COMpPOTHUBIIEHUSI BEIIECTBA IPOBOJHHKA, CHUJIBI TOKA, MPOTEKAIOIIEr0 4epe3 MPOBOJHUK, OT
HaNpsDKEHUs Ha MPOBOJHUKE, UCCIIEI0OBAaHHE MTOCIIEI0BATEIBHOTO U MapajuIeIbHOTO COEANHEHHH
IPOBOJHUKOB): COBMECTHO C yduTeleM (GOpMyIHpOBaTh 3a7ady M TUIOTE3y HCCIIEAO0BaHUS,
CaMOCTOSITENIHO IJIAHUPOBATh MCCIIEA0BAHNE, CAMOCTOSITEILHO COOMPATh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY C WCIOJBh30BAHWEM HHCTPYKIIUHM, TPEACTABISATH TOJYYCHHBIE 3aBUCHUMOCTH
(¢u3nUecKrUX BETUYMH B BUAE TAOIUIl U rpaMKOB, OLIEHUBATH MOTPEIIHOCTH, JAETIaTh BHIBOJIBI 1O
pe3ysbTaTaM UCCIEJOBAHUS;

coOmro1aTh MpaBuiia 6€30MacHOTo Tpy/aa Mpu padboTe ¢ J1abopaTOpHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIIHITEI JEHCTBUS H3yUSHHBIX MPUOOPOB, TEXHUIECKUX YCTPOICTB H
TEXHOJIOTUYECKUX IPOLECCOB C ONOPON Ha UX OMUCAHUS (B TOM YHUCIIE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUMK 3JIEKTPHUUECKOW HHEPIuw,
AIIEKTPOOCBETUTEIILHBIE puOopHI, HarpeBaTelIbHbIE  3AJIEKTponpuOopsl  (IpUMEpHI),



NPEOXPAHUTENN U UX MPUMEHEHHE B OBITY M TEXHUKE, IPUMEHEHHE MOCTOSHHBIX MAarHHWTOB,
9JIEKTPOMArHUTOB, AJICKTPOJBUraTelIb IOCTOSHHOTO TOKAa), WCIONB3Ysl 3HAHHA O CBOMCTBAax
¢du3nUecKux SBICHUA, HEOOXOIUMBIE (PU3HUECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUUECKHUE YCTPOMCTBA M M3MEPUTEIbHBIE TPUOOPHI IO CXEMaM H
CXEMaTUYHBIM PUCYHKaM (JKHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, THTPOMETP, ABUTATEITH
BHYTPEHHEI'O CrOpaHUsi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI 3JCKTPUUYECKUX LEMer ¢
MIOCJIEIOBATEIbHBIM U MApaUIeIbHBIM ~ COCJAMHEHHEM  DJIEMEHTOB, pas3jindas  yCIOBHBIC
0003HaYEHUsI TIEMEHTOB JIEKTPHUYECKUX IIETICH, UCTIONIB30BATh CXEMBI M CXEMAaTHYHBIC PUCYHKH
U3yYCHHBIX TEXHUYECKUX YCTPOUCTB, H3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHIECKUX ITPOLIECCOB
IPY PEUICHUN Y4eOHO-TIPaKTUYECKUX 3a/1a4;

OPUBOAUTH TpPUMEpPHl  (HAXOAUTH HWHPOPMALKMIO O TpUMEpax) MPAKTHUYECKOTO
UCTIONIL30BaHUS (PM3MUYECKUX 3HAHUI B MOBCETHEBHOW XM3HM Ui oOecIieueHHs Oe30MacHOCTH
npu oOpamieHuu C NpuOopaMM W TEXHHUYECKUMH YCTPOHMCTBAMH, COXPAaHEHHS 3/I0POBbS U
COOJIIOIEHHSI HOPM IKOJIOTMYECKOTO IIOBEICHHS B OKPYXKaIOIIEH Cpene;

OCYIIECTBIISITH MOWUCK HH(popMauuu (u3mueckoro conepxkanus B  MHTepHere,
CaMOCTOSITENILHO (POPMYIIUPYS TIOMCKOBBIN 3aIIPOC, HA OCHOBE UMEIOIINXCS 3HAHUHN M CPAaBHEHHS
JIOTIOJTHUTEIIFHBIX HICTOYHUKOB BBIIEIATH HH(OPMAIHIO, KOTOPAS SIBJISCTCS TPOTHBOPEUYUBON HITH
MOeT OBITh HEZIOCTOBEPHOIA;

UCIIOJIb30BATh NPU BBHINMOJHEHUM YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
($U3NUECKOT0 CONEpKAHMs, CIIPABOYHBIE MaTepHallbl, pecypchl ceTh VHTepHeT, BianeTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHs HMHGOpMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHs, 00001mas
UHPOPMALIMIO U3 HECKOJIKUX MCTOYHUKOB (PH3MUECKOTO COAEPKAHMs, B TOM YUCIE MyOINIHO
NPEICTaBIATh PE3yIbTaThl MPOSKTHOW WIIM MCCIEN0BATEIbCKON JIEATENBHOCTH, TPU 3TOM
IPaMOTHO HCIIOJIb30BaTh HM3YYEHHBIH TMOHATUIHBIA ammapaT Kypca (U3WKH, COIPOBOXKIAThH
BBICTYIIJICHHUE MIPE3EHTAIMEH; P BBIOJIHEHUH YU€OHBIX IIPOEKTOB U UCCIIEAOBAHUHN (U3NUECKUX
IIPOIIECCOB PACIIPEEINATh O0SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTABJICHHBIMH 3a7[adyaMH,
CIIEZIUTH 32 BBHIMOJIHEHHEM IUIaHAa JCHCTBHA M KOPPEKTHPOBATH €ro, aJ€KBAaTHO OIICHUBATH
COOCTBEHHBIN BKJIaJl B AEATEIbHOCTb TPYIIIBI, BEICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
IPOSIBIISISI TOTOBHOCTD pa3peliaTh KOH(IUKTHL



TEMATHYECKOE IINTAHUPOBAHHUE 8

KJIACC
KoJsmmyecTBo yacos JIeKTPOHHbIE
No 1/ HaumeHOBaHMe pa3ieioB U TeM (uudposBbie)
o n/n
IPOrpaMmsbI Beero Kontpoiensie  [Ipakriieckne oGpazoBaTeibHbIE
padoThI padoThI pecypeb
Pa3zgen 1. TenuioBble siBJIeHUSA
1.1 CtpoeHue 1 CBOICTBa BEIlECTBA
1.2 TerutoBbI€ TpOLIECCHI 2
Mroro no pazneny
Paznmes 2. DeKTpu4YecKue U MATHUTHBIE SIBJIEHHUS
51 DJIEKTPUUECKHUE 3apAIbl. 3apsDKEHHBIE TEIa U UX
' B3aMMOICHCTBUSI
2.2 [TocTOSHHBIN JIEKTPUIECKHI TOK 1
2.3 MarHuTHBIC SIBJICHUS
2.4 DJIEKTPOMAarHUTHAs UHIYKIUS 1
Mroro no pazneny
Pa3znen 3. [loBTOPUTEILHO-00001AIOIIMIT MOTYJIb
3.1 [MoBTOpUTENHHO-0000IIAIOIITHIA MOTYITb
Htoro no pazaeny
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 17 4




ITIOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KouTtpoJbHbie
padoThI

IMpakTnyeckue
padoThI

DJleKTPOHHBbIE HU(PPOBBHIE
o0pa3oBaTesibHbIE pecypchl

Ypok-koupepenius "Kpucrammaeckue u
amop¢usbie Tena. ['paden. [lomyuenue
HMCKYCCTBEHHBIX aJiIMa30B"

UlaGopaTopHast pabota "HccrnenoBanue

SIBJICHHS TETIJI000OMEHA IPU CMEIIMBAHUH
XOJIOTHOM U ropsiueit BOAbI"

Pemenue 3agau o Teme "Termnoodmen u
TeII0BOE paBHOBecHE"

[MnaBneHue U OTBEpACBAaHUE KPUCTATUIMUECKHUX
BEIIECTB. Y AenbHast

TCIJIOTA IIJIaBJICHUA

Pemenue 3anau no teme "IlapooOpazoBanue u
KureHue"

Bita)xHOCTB BO3/lyXa U €€ U3MEpEHHE.

UlaGopaTtopHas padota "Onpenenenue
OTHOCHUTEIIbHOM BIaKHOCTH BO3yxa"

Cynosble usmepenus. [lpodoprenranmoHHbIit
YPOK.

Pemenue 3axau o teme "BiaxxHocTs"

3aKkoH COXPAHCHUA U TTPCBPAILLICHUA

PHEPIrUr B MCXaHUYCCKUX U TCIIJIIOBBIX
rnmpoueccax

B3anmopaencTBre 3apsiKEHHBIX Tell.




10

Onexrpudeckoe nose. Hanpssk€HHOCTD
AIEKTpUYECKOTO mojst. [TpuHmmn

CYHNEPIO3UINH SJICKTPUUCCKUX oJIei

11

DnekTpuueckuii Tok. Ucrounuku
PIIEKTPUYECKOTO TOKA

12

3aBUCUMOCTH CHJIBI TOKA OT HAIIPSIKEHUSI.
3axkon Oma 1 y4yacTKa Henu

13

T[TocTostHHBIE MArHUTBHI. MardHuTHOE I10J1€
3eMIIM U €r0 3HauYeHHE UL )KU3HU Ha 3eMiie

14

OnbiT AMniepa. MarHuTHOE MOJI€ KaTyIIKH C
TokoM. [IpMeHeHne 2IeKTPOMarHuTOB B

TCXHUKEC

15

NEeKTPOABUTATENb IIOCTOSIHHOTO TOKA.
Mcnonp30BaHue »ieKTpoABHUrareneii B
TEXHHYECKHX YCTPOMCTBaX M Ha
TpaHCcHopTe. DIEKTPOABUTATENN HA CyJax.
[MpodopreHTaOHHbIH YPOK

16

UlaboparopHnas pabora "KoHcTpyupoBanue u
n3ydeHue paboThl dJIEKTpOABUTATENA"

17

'Ypok-koH(pepeHIus "INeKTpOCTaHIIUY Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[Tpo6memsbl sxosioruu. TorMBHBIE
PIIEMEHTBHI U HJIEKTPOMOOHIIH"
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