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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMbl IO (PU3MKE HANpPABICHO HA YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHUIO (PM3MUYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl IO Y4eOHOMY TIPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX
MIPEIMETOB, MOCKOJBKY (PH3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEHN, OUoIoTuen, actTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, NPEIOCTABISIET HauOojee sCHbIe
oOpasibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust uU3uKy Ha yriyOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJIEHMs OOYYarOIIMXCS K HAyYHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEJOBATENBCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKU AJI1 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEWIIEMY H3y4YeHUI0O (U3UKH Ha
yIi1yOIEHHOM YPOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHust Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIIMNX 3a/1au:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJIOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOLINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
dbusznyecKrue BEIMYUHBI, BBIIBUTATh TUTIOTE3HI U MPEAarath dKCIEPUMEHTATbHBIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUAX (PU3UKHU, HHTEPIPETAIHS U
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha uzyuenue ¢usuku (yriyOnaéHHbIA ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus otBoautcs 102 gaca.



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

Pa3zngea 6. TensioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopnenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJOTUNA. TEXHOJOTrMU TMOJYyYEeHHS] HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOWCTB Ta30B, )KUJIKOCTEH U TBEPJBIX TEJ HA OCHOBE IMOJOKEHUN MOJEKYISIPHO-
KUHETUYECKOW Teopuu. II0OBEpXHOCTHOE HATS)KEHUE, CMAauMBAHUE, KallWJLIAPHBIC
ABJ€HUSA. TEIUIOBOE paclIMpPEHUE U C)KAaTHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIEPaTypHl.

Temneparypa. CBsi3p TeMmepaTypbl CO CpPEIHEHM KHHETUYECKOM HSHEprueu
TEIUIOBOTO JIBUKEHHUS YacTHll. TeMIepaTypHbI€ IIKAJIbI.

Buyrtpennsis  sHeprus. CrnocoObl HW3MEHEHUSI BHYTPEHHEH OJHEpruu:
TeIIonepeaya u CoBeplieHue padboTsl. Bupl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIMS, WU3JIydYeHHE. Buapl Ttemmonepenadn B NPUPOJEC U TEXHUKE.
HeoOGpaTuMoCTh TEIJIOBBIX MPOIIECCOB.

KonuuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TeriooOMeH H
TEeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHME TEIIOBOTO OasiaHca.

[ImaBneHne U OTBEpACBAHUE KPUCTAJUIMYECKUX BEILECTB. Y IeJIbHAS TEIUIOTA
riasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TeIJI0Ta Mapoodpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO
naBieHUA. HachlleHHBIN 1 HEHACBIIICHHBIN T1ap. BiaxxHOCTh BO3AyXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUsL.

[Tpuniunel pabotsl TeroBeix aBurateneit. KIIJ TerioBoro npurarens.
TermioBple ABUTATEId M 3alATA OKPYXKAIOWIEH cpeapl. TemniaoBble TMOTEpU B
TETIOCETSX.

3aKOH COXpaHEHUS! U MPEBPAICHUS PHEPTHU B MEXAHUYECKHX U TEIJIOBBIX
rporueccax.

Hemoncmpauuu.

HaOGmronenre 6poyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaGmronenne sBICHWUI TOBEPXHOCTHOTO HATSDKCHMS, CMaduWBaHHUS W
KAWUISIPHBIX SIBIICHUM.

HaOmronenue TenioBoro paciuimpeHus Ted.



W3meHeHue naBieHus rasa Mpu HW3MEHEHHMH O0BbEMAa M HArpeBaHUU WU
OXJIaXKICHUH.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Buasl Teruionepenaym.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHELIHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BELIECTB.

Hab6nronenue xumneHus.

Habrogenune nocTossHCTBa TeMIlepaTyphl MPH TUIABICHUH.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TeMieparypsl py MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIIepaTyphl.

OnpiTel MO HaAOMIOIEHUIO TEIJIOBOTO PACIIMPEHUsS Ta30B, >KUJIKOCTEH M
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINIPHUIIA.

HccnenoBaHne 3aBUCUMOCTU JaBJIEHUS BO3QyXa OT e€ro o0Obéma u
TEMIIepaTyphl.

[IpoBepka TUMOTE3bl JUHEWHOW 3aBUCUMOCTHU JIJTMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGmronenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tela B  pe3yibTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA MTPU CMEILIMBAHUH XOJIOIHOM U TOpsUeit
BOJIBI.

Omnpenenenre KOJIMYeCTBa TEIUIOTHI, MOJIYYEHHOIO BOJIOM MPH TEIJI00OMEHE C
HarpeThiM METAJUIMYECKUM LIVIIMHAPOM.

OnpeneneHre MOIHOCTU TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanne nporecca UCIIapeEHNs.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

OnpeneneHue yaenbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apspKeHHBIX Tell. 3akoH Kyrnona.

Onextpuyeckoe mnosie. Hanpsyk€HHOCTh 3nekTpuueckoro mnosd. [IpuHimn
CYNEPHO3ULIUN IIEKTPUUECKUX 0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JIEKTPUUYECKUN 3apsfl.
Crpoenue artoma. IIpoBoAHMKH, IUAIEKTPUKA U TOJYHPOBOJAHUKHU. 3aKOH
COXPAHEHMS IEKTPUUIECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAJUIAX, )KUJIKOCTAX U ra3ax.

Onextpuyeckas nenb. Cuina Toka. DIEKTPHUUECKOE HaNpsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BemiecTBa. 3akoH Oma juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe CoeAMHEHUE MPOBOAHUKOB. J/IC B LleNM MOCTOSIHHOTO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

PaGota ©u MOIIHOCTH DJEKTpUUYECKOro TOKa. 3akoH Jhxoyns-JleHna.
DJeKTpUYECKUe LIETH U MOTPEOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmMoaencTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosne. MarautHoe mosne 3eMIM M €ro 3HadyeHHWe Il KU3HM Ha 3emie. OmnbIT
Opcrena. MarautHoe moje 3iekTpuyeckoro Ttoka. OmnbiT Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
Cuna AMnepa u onpeneseHue €€ HalpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
ToKa. lcnosb30BaHMWE SIJIEKTPOJBUTATENEN B TEXHUYECKUX YCTPOMCTBAX M HA
TPaHCIIOPTE.

Oneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEeKTPOCTAaHIIMM HAa BO30OHOBIISIEMBIX HMCTOYHUKAX DHEPrUU. DKOJIOTMYECKUE
po0IeMbl SHEPTETUKHU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpONCTBO U IEUCTBUE JIEKTPOCKOTA.

DJIEKTPOCTATUYECKAS] MHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBaHue CWIOBBIX JIMHUM JJIEKTPUYECKOrO TMOJS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpoBOAHUKY U TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.



M3mepeHne CUITbl TOKa aMIEPMETPOM.

N3mepeHue 3IeKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

B3anmoieiicTBUE MOCTOSSHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeIEHUs MOJTHOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarnuTtHoe 1oje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

DIIEKTPOIBUTATENb OCTOSHHOTO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaol.

OneITel 1O HAOMIOMEHUIO DJIEKTPU3AIMU TeJI MPU COMPUKOCHOBEHUH H
WHIYKIHUEN.

HUccnenoBanne OEUCTBUS JJEKTPUYECKOTO IO HA NPOBOJHUKUA U
JUDJIEKTPUKH.

COopka 1 UCTIBITAHUE MIEKTPUUECKOM 1IETH MOCTOSIHHOTO TOKA.

HccnenoBanye 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTHUBIICHHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OmnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  IIOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIbl TOKAa MpPU MAPATUIETBHOM COEAMHEHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BeinoHEHUS 3aK0HAa OMa 7151 TOJTHOM LIETIH.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX IJIEMEHTOB (J1aMIIbI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS MOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB TPU UX O0BETUHEHUU H
pazziereHu .

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbl B3aUMOJIEUCTBUS KATYIIIKHU C
TOKOM W MarHuta OT CHJIbl M HalpaBJ€HUS TOKA B KaTylIKE€ M OT HaJu4us
(OTCYTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl 371€KTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnpITEl 1O  HUCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIWU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare uzyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKI€HUHU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NYECKON HAyKU Kak MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIbTYPHI,

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAY4YHOM JHOOO3HATEILHOCTH, HMHTEpeca K HCCIeI0BaTeIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPaHCIIOPTE, HAa J0porax, C SJEKTPUUYECKUM W TEIUIOBBIM O0OpYJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OITHOKY
Y TAKOTO K€ MpaBa y APYroro 4ejioBeKa;



e 6)mpy0oeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeIbHON OpraHW3aIlii, TOpPoJa, Kpas) TEXHOJOTHUECKOW M COIMAIIbHOMN
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpHEHTAIlMsA HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN JJIA perieHus 3a7ad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
e 8)adanmavyuu K U3MEHAIOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHUM, YMEHUU (OPMYIHPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuky;

IUIAHUPOBAHUE CBOETO PA3BUTUS B NPUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MO>KHBIX [VI00AJBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbrare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA, PETYJISATUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SIBIICHUN),
KJIacCCU(UILIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMsSI B pacCMaTpPUBAEMbIX (akTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEIMYNH;

CaMOCTOSATENILHO BBIOUPATh CHOCOO perieHust yueOHoW (Qu3nyeckon 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUIT MHCTPYMEHT MTO3HAHUS;

MPOBOAUTH MO CAMOCTOSITENIBHO COCTABJIECHHOMY ILUIAHY OMBIT, HECIOKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B X0JI€ UCCJICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIIBUTATh MPEIIOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (DOPM MPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JMarpaMMaMu, HTHOUM rpadukoi U ux KOMOMHAILIMSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYAaeMON TeMbl M BBICKA3bIBATh
UJey, HaleJICHHbIE Ha pELIEHUE 33Jaud M MOJJep)KaHue OJaroenaTreabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYXIACHUSIMU IPYTUX YYACTHUKOB TUAJOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3WYECKOTO OIBITa
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OpPraHU30BBIBATh JEHCTBUS IO
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJHATh CBOIO 4YacTh padOThl, AOCTUras KAadeCTBEHHOI'O pe3ysbTara I10
CBOEMY HAIIPABJIICHUIO U KOOPAWHUPYS CBOU JIEHUCTBUS C JPYTMMH YJICHAMU
KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYTHMPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATIBHOE, PUHATHE PEIICHHS B TPYIIIC, MPUHATHAC PEIICHUHN TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NUECKON 3adaud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATECILHOCTh (B TOM YHCJIE B XOJ BBITOJTHCHUS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro 4esloBeKa B XOJ€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K kon1y oOyuenus ¢ 8 knacce npeIMETHbIE PE3yNIbTaThl HA YIITyOJIEHHOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KECHHE
aTOMOB M MOJIEKYJI, arperarHble COCTOSHMS BELIECTBA, KPUCTAIUIMYECKHE U
amop(HBIC TeJa, HACBHIIIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEW JHEPruM, »JJIEMEHTAPHBIA DSJIEKTPUUYECKUM 3aps, MPOBOJIHHKH,
MOJIYNIPOBOJHUKH, JUANEKTPUKH, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TIOJIS, ONTHUYECKash CUCTEMa) U CHMBOJMYECKHH SI3bIK (DU3UKH TpU
pELIeHUH YYEOHBIX U MPAKTUYECKUX 3a/a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHUE, CMAYMBAHUE, KAWUISPHBIC SIBIICHUS,
UCTIapeHue, KOHACHcAIUs, IUIaBICHHE, KPUCTATU3ALMS, KHUIIEHHUE, CIOCOObI
TeIUIonepesaun (TemIONpOBOAHOCTb, KOHBEKIIMS, U3IyUYEHHUE), TEIUIOBbIE MTOTEPH,
DIEKTpU3aLMs TEJl, B3aMMOJCUCTBUE 3apsA0B, ACHCTBHUS DJIEKTPUYECKOTO TOKA,
KOpPOTKO€ 3aMbIKaHUE, B3aUMOIECHCTBUE MArHUTOB, JEHCTBUE MarHUTHOIO I10JI Ha
IIPOBOJIHUK C TOKOM) I10 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJICHUHN B OKPYKaIOLEM
Mupe (B TOM uyucie (U3UYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KalWUISIPHBIEC SBJICHUS B MPUPOJE, KPUCTALIBI B Npupoae, uiiydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
AIEKTPUYECKUE SABJICHHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMiH, APeid MoII0COB, POJIb MArHUTHOTO MOJS IS KU3HU Ha
3emile, TOJIIPHOE CHSHME), IPH 3TOM IE€PEBOAUTH IPAKTHUECKYIO 3aJady B
yueOHYI0, BBICIISATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUIA;

OINKCHIBaTh WU3YUYCHHBIE CBOMCTBA TeN W (UBUYECKUE SIBICHUS, UCIOJB3YS
(bu3nYecKue BeIMYMHBI (TeMIEpaTypa, BHYTPEHHSS SDHEPTUsl, KOJIMYECTBO TEILIOTHI,
pabota rasza, yaeiabHas TEIUIOEMKOCTh BEIECTBA, YJAENbHAs TEIUIOTa IJIABJICHUS,
yleabHas TemoTa MNapooOpa3oBaHUs, YJelbHAas TEIUIOTa CropaHusl TOIUIMBA,
KOA(p(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAaIIMHBI, OTHOCHUTEIbHAs
BJI&KHOCTh  BO3[yXd, DOJIEKTPUYECKHM 3apsAl, CHJIa TOKA, DJIEKTPUUYECKOE
HaIpsDKEHWE, CONPOTHBIIEHUE MpoBoAHMKA, J/C B menu MOCTOSHHOIO TOKa,
ANEKTPUYECKOE VYAEJIbHOE COMPOTUBJICHUE BEIIECTBA, padOoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), IPU ONMKMCAHWUU MPABUIIBHO TPAKTOBATh (GU3UUYECKUN CMBICT
UCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHUS U €IUHHUIBI (U3UYECKUX BEITUYHUH,
HaxXoJUTh (GOPMYJbl, CBA3BIBAIOUIUE AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IpaKi U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SABJICHUS U ITPOLIECCHI, UCTIONIb3YS
OCHOBHBIE ITOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHMsSI BEILECTBA,
ypaBHEHHUE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTO 3apsiia, 3aKOH
KysioHa, npuHIUI Cynepro3uiiuy 3JIEKTPUUECKUX MOJIeH, 3akoH Oma 1JIsl y4acTKa



nenu, npasuna Kupxroda, 3akon Oma 1151 moaHo uenu, 3akoH [xoynsa-Jlenia,
3aKOH COXpAHEHHs] PHEPrHH, MPU ATOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAKECHUE;

CTPOUTH MPOCThIE (PU3MUYECKHE MOJEIU peaJbHBIX OOBEKTOB, MPOILIECCOB U
ABJICHUM, BBIJAECIATH IPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOICTBA
00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, POILECCHI U CBOWMCTBA TEJl, B TOM YKCJIC U B
KOHTEKCTE€ CHUTyaluld MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa, M pemaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIUE YHMCICHHOTO OLIEHUBaHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOMPATH aJE€KBATHYIO
($u3MYECKYI0 MOJEIb, BBISBISATH MPUYMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYI0 ILEMOYKY PpACCYKIECHUM ¢ ONOpOM Ha W3y4YEHHBIE CBOMCTBA
(buznyecKuX SIBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadu (C Oomopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (PU3MKH, BBIOMpas aJeKBaTHYIO (DU3UYECKYI0 MOAEIIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (hOpPMYJ, CBA3BIBAIOIIUX (PU3UUYECKUE BEIUUYMHBI,
3allMCBIBATh KPATKOE YCIOBHE M Pa3BEPHYTOE PEUICHHUE 3a1a4M, BbBIABIATH
HEJOCTAIOUINE WIN U30BITOUHbIE JaHHbIE, 00OOCHOBBIBATh BHIOOP METO/AA PELICHUS
3a1a4M, HCMOJb30BaTh CIIPABOYHBIC JAHHBIE, IPUMEHATb METOAbl AHAIN3A
pa3MepHOCTEH, UCIONIb30BaTh rpa)uuecKre METOAbl PELICHUs 3a]ay, IPOBOIUTh
MaTeMaTUYECKUE IMpeoOpa3oBaHUs U Pacu€Thl, OLICHUBATh PEATUCTUYHOCTH
NOJIyYEHHOT0 3HAueHUs (U3MUECKON BEIMYMHBI U ONPEIENATh Pa3MEpPHOCTh
(bU3MYECKOM BEIMUNHBI, MOTYYECHHOU MPU PEIICHUH 33/1a4H;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTH TPHU MOMOIIU (HU3HUECKUX
METO/IOB, M TMpeJuiaraTb OPUEHTHUPOBOYHBIM C€MOCOO pEIIeHUs, B OMNHCAHUU
VCCJIEIOBAHNS  PAcClO3HaBaTh  IPOBEPSIEMOE  MPEANOJOXKEHHE  (THIOTE3Y),
VHTEPIPETUPOBATH NIOJYUYECHHBIN PE3YIIbTAT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBJICHUN WA (PU3UUECKUX
CBOMCTB TeJN (KamWJUISIpHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa W TeMIeparypbl, CKOPOCTH MpoOliecca OCThIBAaHUS (HArpeBaHus) NpH
U3Iy4eHUH OT IIBeTa H3JIydaromiedl (IMOTJIOMIAroNIei) MOBEPXHOCTH, CKOPOCTh
WCIIAPEHHsST BOJABI OT TEMIIEPATYpPhl JKMAKOCTH M IUIOLAAM €€ TOBEPXHOCTH,
ANEKTpU3aLUs TEJI U B3aUMOJICUCTBUE DIEKTPUUYECKUX 3apsi0B, B3aUMOJEHCTBUE
MMOCTOSIHHBIX MAarHUTOB, BU3yalu3allydsl MAarHUTHBIX MOJIEW MOCTOSIHHBIX MarHuTOB,
JICVUCTBHSI MAarHUTHOT'O TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMArHMTA,
CBOMCTBA 3JIEKTPOABUTATENS MOCTOSHHOIO TOKa): (hOPMYyJIHMPOBATH MPOBEPSIEMOE
npeanosiokeHue  (TUIoOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOIOIeHUH,



CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY W3 M30BITOYHOrO HaOOpa 00OpyIOBaHUS,
OTKCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOJBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBIE HW3MEpPEHUs (PU3NUECKHX BEITUYHMH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTh BO3/yXa, CWIa TOKA, HaIpsDKEHUE,
ylenabHas TEIUIOEMKOCTh BEILECTBA, CONPOTHBIEHHWE IPOBOJHUKA, padboTa H
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BBHIOOP METOJA U3MEPEHHUA, (DUKCUPOBATH IMOKA3AHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSAEMOUN BEJIMYUHBI C ITOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH NOTPEIIHOCTh U3MEPEHUM;

IPOBOJNUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAHNUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHHs WU
OXJIAXKICHHUSI, UCCIIeIOBAaHUE SIBJICHUS TEII000MEeHa P CMEIIMBAaHUH XOJIOJAHOM U
ropsiaed BoJibl, 3aBUCUMOCTb COIIPOTUBJICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOT0 CEYEHUS U YJIEIbHOIO COIPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CUJIbI
TOKa, TMPOTEKAIOIIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
UCCJIEOBaHME TI0CIIEN0BATENBHOIO U MApALIENbHOIO COSAUHEHUN IPOBOIHUKOB):
COBMECTHO € yuuTeneM (GOpMyJIHMpOBaTh 3aJady M THIOTE3y HCCIeI0BaHUs,
CaMOCTOSITENIbHO  IUIAHUPOBAaTh  HUCCIIEOBAaHUE, CAMOCTOSTEIbHO COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY C HCIOJb30BAaHUEM HHCTPYKIUH, MPEACTABIATH
MOJTyYEeHHBIC 3aBHUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUAEC TaOmUIl U TpaduKoB,
OLIEHUBATh MOTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

coOmoaTh mpaBuia 0€30MacHOro Tpyna Mpu padbore ¢ J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HA MX OMUCAHHUS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMETD, TapoBasi TypOrHa, aMIIEPMETP, BOIBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI ), NPEJOXPAHUTENH U UX TPUMEHEHUE
B OBITY W TEXHUKE, TMPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
DJIEKTPOJIBUTATENIb TOCTOSITHHOTO TOKa), MCIONB3ys 3HAHUS O CBOMCTBax
(bu3MYECKUX SBJICHHUM, HEOOXOAUMBIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUUYECKHE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHYHbIM pPHCYHKaM (KUAKOCTHBIM TEpMOMETp, TEPMOC,
NICUXPOMETp, TUTPOMETP, JBUTATeNlb BHYTPEHHErO CTrOPaHHUsA, DIIEKTPOCKOII,
peocTar), COCTaBJISATh CXEMBI DJICKTPUYECKUX IIeTe C TOCIeAOBaTeIbHBIM U
napajuleIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0OO3HAYEHUS
3JIEMEHTOB JIEKTPUUECKHX LIeTIeH, UCIIOIB30BaTh CXEMbl U CXeMaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPONCTB,  HM3MEPUTEIbHBIX  NpHOOPOB U
TEXHOJIOTHUECKHUX MPOIECCOB MIPH PEIICHUN YI4eOHO-TIPaKTHUECKUX 3a1a4;



OPUBOIUTH MPUMEPHI (HAXOAUTH HH(GOPMALIUIO O MIPUMEPAX) MPAKTHUECKOTO
UCIOJB30BaHusl (DU3MUECKUX 3HAHWU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
Oe3omacHOCTH TpU OOpalleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHsI 310pOBbS U COOJIOACHUS HOPM HKOJIOTUYECKOTO TIOBEICHHUS B
OKpY>KaloIlIel cpene;

OCYIIECTBISATH MOUCK UH(pOpMarmu pu3nIecKoro conaepkanus B nTepHere,
CaMOCTOSITENILHO (POPMYIIHPYS OUCKOBBIH 3aIpOC, HA OCHOBE UMEIOLTNXCS 3HAHUN
U CpPaBHEHHsI JIOTIOJIHUTENLHBIX HCTOYHUKOB BBIJCIATH MHPOPMALUIO, KOTOpas
SBIISICTCS IPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh TMPHU BBINOJHEHUN YYEOHBIX 3aaHUi HAyYHO-TIOMYJISPHYIO
aUTepaTypy (pU3MUecKoro coaepikaHus, CIPaBOYHBIE MaTEpUabl, PECYPChl CETH
WuTepHer, BnaxeTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCBMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
000011as nH(pOpPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COACPKAHU, B
TOM  4YHCle MyONMUYHO  MPEACTABIATh  PE3yNbTaThl  MPOEKTHOM Wi
HCCIIEIOBATENLCKOM 1eATEeIbHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BATh N3YYCHHBIN
HNOHSTUWHBIN anmnapar Kypca (GU3UKH, CONPOBOXK/IaTh BBICTYINICHUE NPE3CHTaLlUEH;

IIPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB U HUCCIENOBAHUN (PU3NYECKUX IPOIECCOB
pacmpenenath O0S3aHHOCTH B TPYIIE B COOTBETCTBUUM C TOCTaBICHHBIMU
3aJa4aMH, CJCAUTH 3a BBIIOJIHEHUWEM IUIaHA JIEHCTBUN M KOPPEKTHPOBATH €TO,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B I€ATEIbHOCTD IPYIIIIbI, BEICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJEHMCTBHE, TNPOSABISAS TOTOBHOCTh  pa3pemiarhb
KOH(DIIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJICHUSA
11 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TemnoBbIe MpoIecCh 33 1 6.5
Wroro mo pazneny 39
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
91 DneKTpuuecKue 3apsbl. 3apsHKeHHBIE Tea 9 1
' U MX B3aUMOJICHCTBUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNeKTpOMarHuTHasE UHIYKITUS 7 1 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTe/bHO-00001aI0IIM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro mo pazaeny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipaxkruueckue II/I[3y‘leHI/ISI :)lﬁlc)l;l;OBaTeanue
padoThI padoThI pecypenI
OCHOBHBIE TOJIOKEHUS MOJIEKYJIAPHO-
1 KMHETUYECKOW TEOPUHU U UX OIIBITHBIE 1
IIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Monenu TBepAOro, KUAKOIO U 1
ra3000pa3HOro COCTOSTHUM BEIECTBA
VYpoxk-koHpepenuus "Kpucranmuueckue u
4 amopdusle Tena. ['paden. [lonyuenue 1
UCKYCCTBEHHBIX aJIMa30B"
5 CmaumnBaHue U KaMWUISIPHOCTbD. 1
IToBepXHOCTHOE HaTsKEHUE
6 TermoBoe pacmmpeHne u cxaTue
Temnosoe asuxkenue. Temneparypa
TemneparypHble IIKaJIbI
9 BHyTpeHHss sHeprus U crnocoos! eé 1
N3MEHEHHUS
10 Bune! teronepenaun 1




11

Ypok-koHpepennus "Micnons3oBaHue
TEIUJIOBBIX CBOMCTB BEIIECTB U MaTepUaJIOB
B LIEJISIX DHEprocoepexeHus"

12

13

14

15

KonndecTBo TemIoThL. Y aeIbHas
TCIIJIIOEMKOCTD

Ypoxk-uccienoanue "l[IpoBepka runoresbl
JUHEINHON 3aBUCUMOCTH JTMHBI CTOJI0MKA
KHUJIKOCTH B TEPMOMETPUIECKOI TpyOKe OT
TeMmeparypbl”

YpaBHEHHE TEIJIOBOTO OajlaHca.
TennooOMeH U TeTIOBOE pPaBHOBECHE.
3akoH Herorona—Puxmana

JlabopartopHast pabora "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA MPU CMEITUBAHUH
XOJIOJTHOM Y Tropsiueit BoAbI"

16

Pemtenue 3amay mo treme "TermmooOMeH u
TEIUIOBOE paBHOBecHE"

17

18

19

JlaGopatopHnas pabota "Onpeznenenue
KOJIMYECTBA TEIIOTHI, TOJY4EHHOTO BOJIOM
IIPH TEIJIO0OMEHE C HarpeThIM
METaJUTMYECKUM ITUIUHAPOM"

IInaBnenue u OTBCPJACBAHUC
KpUCTAJUNINYCCKUX BCIICCTB. Y nenbHas
TCIJIOTA IJIaBJICHUA

Pemienue 3amad mo Teme "[InaBnenue u
OTBCPACBAHUC KPUCTAJNITMICCKUX Ten"

20

JlabopaTopHas pabota "Omnpenenenue
paTopHasd p P
YACIBbHOU TEIJIOTHI TIJIaBJICHHUS Jibaa"




21

VYpok-uccnenosanue "CpaBHeHHE
MIPOIIECCOB IUIABJICHUS] KPUCTAUTHYECKIX
TEJ U pa3MATYEHUS MPH HATPEBaHUU
amopdHbIX Ten"

22

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

23

24

25

Kuneunue. Y aensHas temiora
napoodpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPaTyphl KUTIEHUS OT aTMoc(hepHOTro
JIaBJICHUS

Pemrenne 3ama4d mo reme
"[TapooOpa3zoBanue u kuneHue"
Ypok-uccnenosanue "OO0bsicHEHNE

3aBHCHUMOCTH TeMIIepaTypbl KUIIEHUS OT
naBiaeHus"

26

HacplleHHbIil 1 HEHACBIEHHBINA Map.
Brnaxnocts BO31yxa

27

28

BrnaxxHocTs Bo3ayxa U €€ u3MepeHue.
Jlaboparopnast pabota "Onpenenenue
OTHOCUTEIIbHOM BIAXKHOCTU BO3ayXa"

Perrenuie 3aga4d mo reme "BnaxHocTs"

0.5

29

Pemenne 3ama4d u ananu3 cutyanui,
CBA3aHHLIX C SABJICHUAMU UCIIAPCHUA U
KOHJICHCALIUN

30

31

DHeprus TOIIMBa. Y IeibHas TEIIoTa
CropaHus

HpI/IHI_[I/Il'IBI pa6OTBI TEIUIOBBIX JBUTATEICH




[TapoBas TypOuHa. [IBurarens

32 BHYTPEHHET0 CrOpaHUs

33 KIIJI TeruioBoro ABUraTels

34 Pemenne 3agau mo teme "KIIJI TermmoBoro
nsurarens"

35 Ypok-koHpepeHnus "TemnoBsie ABUTATEIH
Y 3alllUTa OKPY’KaIoIIeH cpenl"”

36 TennoBble MOTEPH B TEILIOCETAX
3aKOH COXpaHEHUSI U MIPEBPALLICHUS

37 SHEPTUU B MEXaHUYECKUX U TETIIOBBIX
mporeccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

38 teme "TeruioBble siBiieHus. Vi3MeHeHne
arperaTHbIX COCTOSTHUH BerecTBa"
KonTponbhas padora no teme "Temnossie

39 sBieHus. Mi3MeHeHne arperaTHbIx
COCTOSIHM BemiecTa"

40 DnexTpusanys Tel. J[Ba poaa 3apsaoB
Ypok-uccnenosanue "McciaenoBanue

41 CIOCO0OO0B Pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

42 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
DnexTpuueckoe moie. Hanpsok€HHOCTD

43 anekTpudeckoro nois. [punnun
CYTIEPIO3HIINH ICKTPUUECKUX TONCH

44 Hocwurenu snexkTpudeckux 3apsioB.

OnemeHTapHbIi 3apsan. CTpoeHue aToma




45 3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsiaa 1

46 [IpoBOAHMKY, TUANEKTPUKU U 1
MOJTYIIPOBOTHUKH

47 Ypok-koHpepeHius "DaeKkTpusaiys B 1
HOBCEIHEBHOMN XU3HU"

48 Pemrenue 3ampau o reme "3akon 1
COXpaHEHHUS AJIEKTPUUYECKOTO 3apsaa'

49 Onektpruyeckuil Tok. lctouHuku 1
ANMEKTPUUIECKOTO TOKA
VYpoxk-uccnenosanue "Mccienopanue

50 NEHCTBUS JIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKHU U JUAJIEKTPUKU"

o1 DNEeKTPUUECKUN TOK B METAJLIAX 1

52 DJIEKTPUYECKUHN TOK B )KHIKOCTAX U razax 1

53 DneKTpuuecKas 1emnb 1

54 Cuna Toxa. AmMnepmerp 1

55 DnexTpuueckoe HanpspkeHue. BonbTMerp 1
Jlaboparopnast pa6ota "CoOopka u

56 WCIIBITAHNE DJIEKTPUICCKOMN TSTTH 1
MMOCTOSITHHOTO TOKA"

57 3aBUCHUMOCTB CHJIBI TOKA OT HAIPSIKSHHUS. 1
3akoH OMa Uil yyacTKa Lenu
JlabopaTtopHas pabota "HccienoBanue

58 3aBUCHMOCTH CHJIBI TOKA, POTEKAIOIIETO 1
gyepes pe3nucTop, OT HAMPsDKEHUS Ha
pe3UCTOpE U CONIPOTUBIIEHMS pe3nucTopa”

59 DIEeKTPUUYECKOe COTIPOTUBIICHNE. 1

VY nenbHOE CONPOTHUBIICHHE




60

Jlaboparopnas pabota "Onpenencaue
YIEIBHOTO COMPOTHBIICHUS TIPOBOIHHKA"

61

62

Pemrenue 3amau no reme "DieKTpuueckoe
COIIPOTUBIICHUE. Y IEJIBHOE
coInpoTuBiieHue"

Pemrenue 3agaud mo teme "3akod Oma"

63

IlocnenoBaTenbHOE U napajjiCJIbHOC
COCAUHCHUA ITPOBOAHUKOB

64

JlaGopatopnas padota "IIpoBepka npaBuia
CJIOYKEHUS HAIIPSKEHUH ITPU
MIOCJIEI0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon"

65

66

67

Pemenue 3anay no teme
"[TocnenoBarenbHOE U TApAIIIEIHHOE
COEJIMHEHUS IPOBOIHUKOB"

JlaGopatopHnas pabota "IIpoBepka npaBuia
JUI CUJIBI TOKA TIPY MapajuIeIbHOM
COEJUHEHUH PE3UCTOPOB"

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA

Owma I PA3JIMYHOIO0 COCANHCHU A
IIPOBOAHHUKOB

68

O/J1C u BHyTpeHHEE CONPOTHUBIICHHUE
UCTOYHHUKA TOKa. 3axoH Oma 1 IOJIHOKH
LHEenu

69

Pemenne 3agau mo teme "D]IC,
BHYTPEHHEE CONPOTUBIIEHNE HCTOYHUKA
ToKa. 3axkoH OMa 114 1oJIHOH 1enu”




70

Jlaboparopnas pabota "Onpenencaue
OJ1C 1 BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHMKA TOKA"

71

72

[TpaBuna Kupxroda

JlabGopaTopHas padora "IIpoBepka mpaBuI
Kupxrodga"

73

Ypok-uccnenosanue "M3yueHne BoIbT-
aMIIEpHbIX XapaKTEePUCTUK HEJIUHEHHBIX
371€MEHTOB"

74

75

76

Pabota snexkrpudeckoro Toka. MOITHOCTb
ANEKTPUYECKOTO TOKa

Jlaboparopnas pabota "OnpeneneHue
paboThl U MOLITHOCTH AJNEKTPUYECKOTO
TOKa"

3akon [xoyns-Jlenna. [Torpeburenu

QJICKTPHUYICECKOI'O TOKA. KOpOTKOC
3aMbIKaHHUEC

77

VYpok-koupepennus "O0bsicHEHUE U
MIPHUHIMAIT )IefICTBHH JOMAaIITHuX
ANEKTpOHArpeBaTebHbIX TPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPUUYECKHE 3aps/Ibl.
3apsKeHHbBIE Tella U UX B3aUMOJEHCTBUSL.
ITocTosHHBIN 1EKTpUYECKUI TOK"

79

Kontponbras paboTa mo teme
"DnexTpruueckue 3apsabl. 3apsKeHHbIE
TeJla ¥ UX B3auMoaercTBHA. I1oCTOSTHHBII
anexkTpuyeckuil Tok" /Beepoccuiickas




npoBepouHas paboTa Mpu MPOBEACHUH C
HCIOJIb30BAaHUEM KOMIIBIOTEPA

80

81

82

83

IlocTostHHBIE MAarHUTHL. MarHUTHOE OJIE
3eMiId U €ro 3HaUYEHHE JUIA KU3HU Ha
3emiie

VYpoxk-uccienoanue "M3yuenue
MarHUTHOT'O TOJISl IOCTOSIHHBIX MarHUTOB
P UX O0BETUHEHUU U Pa3/ICIICHUN.
Buszyanuzanus nosst HoCTOSHHBIX
MAarHuToB"

OnbIT OpcTena. MaroutHoe mose
AIEKTPUICCKOTO TOKA
OnbiT AMnepa. MarHuTHoe noJjie KaTylKu

C TOKOM. HpI/IMeHeHI/IC QJICKTPOMAaramuToOB B
TCXHHUKC

84

Cunia AMriepa u onpesesnieHue eé
HaIlpaBJICHUS

85

86

87

Pemenue 3anay no teme "Cuna Ammnepa u
ornpezeneHue e€ HanpasaeHus"

DNeKTpoABUTATENb TOCTOSHHOTO TOKA.
Vcnonb30BaHue 3IeKTpoIBUTaTENEeH B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHCHOpTe

JlaGopatopHnas pabora "H3yueHue
JeWCTBUSI MATHUTHOTO TOJISt HA TPOBOTHUK
¢ TOKOM"

88

VYpok-konpepenuus "IlpakTuueckoe
MIPUMEHEHHUE AJICKTPOIBUTATEICH "




89

JlaGopatopnas padora "KoHcTpynpoBanue
U U3y4eHue paboThl AJIeKTpogBHraTess’"

90

91

92

Jlaboparopuas padota "U3mepenue KI1/]
ANEKTPO/ABUTaTEIbHON YCTaHOBKH"
OnbiTel Papajest. 3akoH
AJIEKTPOMArHUTHOM UHAYKIMU. [TpaBuio
Jlenna

VYpoxk-uccnenoanue "Hccienopanue
W3MEHEHU 3HAUYCHUS M HAIPABIICHUS
WHJYKIMOHHOTO TOKa"

93

Pemenue 3ana4 no teme "3akoH
3JIEKTPOMArHUTHOM MHAYKImu. IIpaBuio
Jlenma"

94

95

96

OnekrporerepaTop. CriocoOb! MOTydeHUS
AJIEKTPOIHEPTHU

Ypok-koH(pepeHIus "DIeKTPOCTaHIIUN Ha
BO300HOBJISIEMBIX HCTOYHUKA SHEPTUH.
ITpo6aems! 3konorun. TonmuBHBIE
AJIEMEHTHI U AJEeKTpoMoOmIn"

[TonroToBka K KOHTPOJBHOU paboOTe 1O
TeMe "DJIEKTPOMATHUTHBIE SIBJICHUS"

97

Kontponbnas paboTa "DiekTpoMarHuTHbIE
sBiieHus"/Beepoccuiickas mpoBepoyHas
paboTa npu npoBeIeHNH Ha OyMaXKHOM
HOCHTETIE

98

Pab6ora ¢ Tekctamu o teme "TermnoBslie
aBieHu"




PaGora ¢ Tekcramu o Teme

99 "DJIeKTpUYECKHUE 3apsbl. 3apsHKCHHbBIC 1
Tella U UX B3auMoeiicTeue"
100 Pabota ¢ TeKCl;aMI/I o Teme "[locTosTHHBII 1
AIEKTPUUYECKUN TOK"
101 Pabora ¢ Tekctamu o Teme "MarHuTHbIC 1
SIBIICHUSA"
102 Pabora ¢ Tekctamu o Teme 1
"DJIeKTpOMarHuTHas UHIyKIus"
OBHIEE KOJIMYECTBO YACOB I10 102 995

[TPOT'PAMME
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