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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma o @usuke Juist 8 kitacca cocTaBiIeHa Ha OCHOBE:

*  ®denepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanun B Poccuiickoit deneparum ¢
W3MEHEHUSIMU;

*  degepalibHOrO roCcy1apCTBEHHOTO 00Pa30BATENBHOIO CTAHAAPTa OCHOBHOT'O O0IIIET0 00pa30BaHMs,
YTBEpKJIEHHOTO IIpHUKa3oM MuHuCTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepannu ot 31.05.2021
No 287 (3apeructpuponan 05.07.2021 Ne 64101)

e IIpukaza MunucrepcrBa mnpocsemenusi Poccuiickoit @enepanuu Ne 568 ot 18.07.2022 “O
BHECCHHUHU U3MEHEHUH B (eiepaabHbIi rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT OCHOBHOTO OOIIIEro
obpazoBanus’ (3apeructpupoan 17.08.2022 Ne 69675)

* ®OII ocHoBHOro ob6mero odpazoBanusi (IIpukaz MunucrepcTBa mpocBemeHus Poccuiickoit
Oenepannu ot 18.05.2023 Neo 370 “O6 yrBepxkacHUU (emepanbHO 00pa30BaTEIIBHOW MPOTPAMMBbI
OCHOBHOTO 0011ero obpazoBanus’” )(3apeructpuponas 12.07.2023)

* Jlpukaza MunucrepcrBa mnpocsemieHuss P® ot 02.08.2022 Ne 653 «OO0 yTBepkIeHUH
(benepanbHOIo MepeuHs JIEKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB, JOMYIIEHHBIX K UCIOIb30BAHUIO MTPH
peanu3alui MUMEIONUX TOCYIapCTBEHHYIO aKKpeauTaIuio obpazoBaTenbHbIX mporpamm HOO, OOO,
COO» (3apeructpuponan 29.08.2022 Ne 69822)

» denepasbHOTO MepeyHs Y4eOHUKOB, TOMYIIEHHBIX K HCIIOJIb30BAHHIO PH PEATU3ALNUN UMEIOIIUX
roCy/IapCTBEHHYIO aKKpEIUTAINIO 00pa30BaTENIbHBIX IPOrpaMM HayaIbHOTO O0IIET0, OCHOBHOTO OOIIETo,
cpeaHero o0uiero o0pa3oBaHMs OpPraHU3AlMSIMH, OCYUIECTBISIOMMMU 00pa30BaTEIbHYIO NESTEIbHOCTD,
yTBepKJIeHHOTO pukazoM Munnpocsenieaus Poccun ot 21 ceHTsiOpst 2022 1. Ne 858;

* IlocranoBneHus [nmaBHOrO rocyaapCTBEHHOro caHuTapHoro Bpada Poccuiickoit ®Penepauuu oT
28.09.2020 Ne 28 "OO6 yrBepxaeHuu canutapHbix mnpaBun CII 2.4, 3648-20 "CanurtapHo-
AIUAEMUOJIOTHYECKHE TpeOOBaHUS K OpraHU3alysM BOCHUTAHHS M O0y4YeHUS, OTIbIXa U 03/I0POBJICHHUS
JIETEH U MOJIOJCKH";

* TlocranoBnenusi [maBHOrO rocyaapCcTBEHHOTo caHuTapHoro Bpaya P® ot 28.01.2021 N 2"06
YTBEP)KJICHUU caHuTapHbIX npaBuil u HopMm CanlluH 1.2.3685-21 "['uruneHmyeckue HOPMATHBBI U
TpeboBaHUsI K OOeCTeueHnI0 0e30MacHOCTH M (Win) OE3BPEIHOCTH I YesoBeKa (PaKTOpOB Cpelbl
obutanus";

* VYcraa [ocymapcTBeHHOro OOKETHOrO —O0IIE00Pa30BAaTENBHOTO  YUPEXKIEHHUS — CpeaHei
obmeobpaszoBarenbHON 1IKOIBI Ne 315 TlymkuHckoro paiiona Cankt — [letepOypra;

* Kanenmapuoro yuenoro rpaduka ['bOY mxonsr Ne 315 ITymkuackoro paitona Cankt-IlerepOypra

Ha 2024-2025 y4yeOHsblii rog;



*  VYuyeOHOro rana ocHoBHOTO obmiero oopazoanusi [ bOY mkonsr Ne 315 Ilymkuackoro paiiona
Cankr — IlerepOypra Ha 2024-2025 y4eOHblIil rof;
* Tlonoxenus o pabounx nporpammax ['bOY mikonsr Ne315, yTBep)KIeHHOTO PUKA30M AUPEKTOpa

Ne32 ot 30.08.2023r.

[Tporpamma o ¢usuke Ay § Kiacca Ha YpOBHE OCHOBHOTO OOIero oOpa3oBaHMs COCTaBlIeHA Ha
OCHOBE TMOJIO)KEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS Ha YIIIyOJEHHOM YPOBHE OCHOBHOM
o0pazoBaTenbHOU nporpammel, peacrapieHHbx B @I'OC 00O, a Taxxke ¢ yuérom denepanbHoit paboueit
nporpaMMsbl Bocriutanus 1 Konuenuuu npenoaaBanus yueOHoro npeamera «Dusmkay.

Copep:xanue mporpammbl 1o (U3MKE HaAMpaBlIEHO Ha Yy/IOBJIETBOPEHHE IMOBBIIIEHHBIX 3alpPOCOB
o0yyJaromuxcs, CTpeMsIINXcs K 0osee rIy0oKoMy OCBOEHUIO (pU3HUECKUX 3HAHWN, U Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAy4YHOW TIpaMOTHOCTH oO0ywamommuxcs. B nporpamMe 1o (u3MKe YYUTBHIBAIOTCS
BO3MOKHOCTH yueOHOro npeamera B peanuzaruu TpedoBanuit ®I'OC OO0 k miiaHupyeMbIM JTHYHOCTHBIM
U MeTalpelIMETHbIM pe3yJibTaTaM OOYyYeHHs, a Tak)Ke MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB HA YPOBHE OCHOBHOTO OOIIETO 0OPa30BaHMUS.

@usnka SBIAETCS CHCTEMOOOPa3yIOIUM JJIsl E€CTECTBEHHOHAYYHBIX Y4YeOHBIX IPEIMETOB,
MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SBJICHUM, N3y4aeMbIX XUMUEH, Onooruei,
acTpoHOMHUEH U (Qu3nyeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHDA,
MpeoCTaBIIsAeT Haubosiee sACHbIe 00pa3lbl MPUMEHEHUsI Hay4YHOTO METO/a MO3HAHHs, TO eCTh crocola
MOJTyYeHHS JOCTOBEPHBIX 3HAHUI O MUDE.

OpnHa U3 rIaBHBIX 3a/1a4 (PU3HYECKOT0 00pa30BaHUs B CTPYKTYype 00IIEero oOpa3oBaHUsI COCTOUT B
(bOopMHPOBaHUM €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M UHTEpeca K HayKe Y 00yJaroImuxcsl.

W3ydenne ¢u3uku Ha yriiyOJIEHHOM YpPOBHE MpEIINOJiaracT yBEpEeHHOE BIaJieHHE CIEAYIOIINMHU

KOMIICTCHTHOCTAMU, XapaKTCPU3YIOIUMH CCTCCTBCHHOHAYYHYIO I'PAMOTHOCTD!:

® HAay4HO OOBACHATH SIBJICHUS,
L4 OLICHUBATh U IIOHUMATh 0COOEHHOCTHU HAy4YHOTI'O UCCIICAOBAHUAA,
L HHTCPHPCTUPOBATL JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JIA MMOJIYUCHUA BBIBOJOB.

Ilenn m3ydeHus: GU3MKU Ha YpOBHE OCHOBHOTO 00Iero odpasoBaHus omnpezeneHs! B Konnenuuu
npenojaBaHus ydyebnoro mnpeamera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanyy, pearu3yonMX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOrPaMMBbI, YTBEPKIEHHON peIlIeHuEeM
Konnernun MunucrepctBa npocsenieHust Poccuiickoit ®eneparnuu (mpotokos ot 03.12.2019 r. Ne TTK-
4BH).

Lenu n3yuenust pu3nku Ha yriayOnEHHOM ypOBHE:



o pa3BUTHE UHTEpECA U CTPEMJICHUSI 00YUaIOIIMXCS K HAyYHOMY M3YyUEHUIO MPUPOJIbI, Pa3BUTHE UX
MHTEJUJIEKTYyalIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI!;
J pa3BUTHE TPEACTABICHUN O HAYYHOM METOJe TO3HaHUS U (pOpMUPOBAHHE HCCIET0BATEIHCKOTO
OTHOIICHUS K OKPY>KAIOLIUM SIBICHUSM;
J (dopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs OCHOB CTPOCHHS MaTepHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;
J ¢opMHupoBaHHE YMEHHH MNPUMEHATh (PU3MUECKHE 3HAHUS M HayuyHbIE J0Ka3aTesbCTBA JUIS
OOBSICHEHUS OKPYKAIOIIUX SBJICHU;
J ¢dopMHupoBaHUE TPEACTABICHUNA O PONM (PU3MKH A PAa3BUTHUSA JIPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHI;
o pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyaymied mpodeccHoOHaTbHON esITEIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JalIbHEHIIeMy 00yUeHHIO B 3TOM HalpaBJICHUH;
J (opMHpOBaHKE TOTOBHOCTH K AaJbHEUIIIEMY U3yUSHHIO (PU3UKHU HA yIITyOJIEHHOM YPOBHE B paMKax
COOTBETCTBYIOLIUX Ipoduiieii 00yueHus: Ha ypOBHE CPEAHEro 00IIero o0pa3oBaHusL.

JlocTikeHne ATHX Ieled mporpamMMbl 1Mo (pu3MKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecrnieunBaeTcs peleHrueM CIeAYOMUX 3aay:
J npuoOpeTeHre 3HaHUW O JUCKPETHOM CTPOSHHM BEIECTBA, MEXaHWYECKHUX, TEIUIOBBIX,
ANEKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHUSX;
J npuoOpeTeHne YMEHHI aHaIU3UPOBATh U OOBICHATH (hPU3MUYECKHE SIBICHHUS HA OCHOBE M3Y4YEHHBIX
(bu3MYECKNX 3aKOHOB U 3aKOHOMEPHOCTEI;
J OCBOCHHME METOJIOB pEIICHHs Pacu€THBIX M KAYeCTBEHHBIX 3a1a4, TPeOYyIOIMX CO3IaHUS U
MCIOJIb30BaHUs (PU3UUECKUX MOJIeNel, BKIIIoUasi TBOPUECKHE U MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;
J pa3BUTHE UCCIENOBATEIbCKIX YMEHHNA: HAOMIONATh SBJICHUS U U3MEPATHh (PU3NYECKHE BETMUYHHBL,
BBIJIBUTaTh THIIOTE3bl M TpeAiiaraTh SKCIIEPHUMEHTAIbHBIE CHOCOOBI WX TPOBEPKH, IUIAHUPOBATH U
MIPOBOJIUTH OMBITHI, SKCIIEPUMEHTAJILHBIC UCCIIEI0BAaHUS, aHAIM3UPOBATh MOJyUYeHHBIC JaHHbBIC U JIEJaTh
BBIBO/IbI;
o OCBOCHHE MPUEMOB pabOThI ¢ HH(pOpMaIuen (pu3nIecKoro coaepKanus, BKIoUYas HHGoOpMaIuo o
COBPEMEHHBIX JIOCTIXKEHUAX (PU3NKH, HHTEPIIPETALUsI U KPUTHUECKOE OLIEHHBaHKE UH(POpMAIUY;
o 3HAKOMCTBO cO cdepaMu TPOPECCHOHAIBHON ACSITEIBPHOCTH, CBS3aHHBIMH C (HU3UKOWU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha uzyuenune ¢pusuku (yrmyonéHHbINH ypoBeHb) B 8 kiacce orBoauTes 102 gaca (3 yaca B HEZIEIO).



COJAEP)KAHUE OBYYEHUA

Pazneua 1. TemsioBblie ABJICHHUA.

OCHOBHbIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETUUYECKOM TEOpUU CTPOEHHUs BellecTBa. Macca u
pa3Mepbl aToOMOB U MOJIeKyJ. OTMbIThI, MOATBEPKIAIOIMINE OCHOBHBIE IMOJOXKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKHIKOTO W Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucramimdeckue u
amopdubie Tena. I'padeH — HOBBI MaTepuan AJs HOBBIX TEXHOJNOTHH. TeXHONOrMHM MONMydeHUs
HCKYCCTBEHHBIX aiMa30B. OOBsICHEHNE CBOMCTB ra3oB, XKHJIKOCTEH U TBEPABIX TNl HA OCHOBE MOJI0KEHUH
MOJIEKYJISIPHO-KMHETUUECKOU Teopuu. [IoBepXHOCTHOE HATSHKEHUE, CMAaUYUBAHUE, KATWJUISIPHBIC SIBICHMUS.
TennoBoe pacuupenue u cxarue. 3aBUCUMOCTD J1aBJICHUS Ta3a 0T 00bEMa, TeMIepaTyphl.

Temneparypa. CBsi3zb TeMmepaTypbl CO CpeAHEH KHMHETHYECKOM SHEpPruer TEIJIOBOTO JBUKECHHS
yacTull. TemMneparypHbi€ IIKaJIbI.

BuyTtpennss sHeprusi. CriocoObl U3MEHEHHsI BHYTPEHHEH dHEPTUU: TEIUIoNepeada U COBEPIICHUE
paboTel. Bunpl Temnonepeaaun: TEIIONPOBOAHOCTh, KOHBEKIHUS, M3TydyeHUe. Buabl Temionepenadyu B
npupoe u Texuuke. HeoOpaTuMoCTh TETIOBBIX MPOLIECCOB.

KonmdgecTBo TemnoTel. Y aenbHas TEIIIOEMKOCTh BellecTBa. Ternaoo0MeH U TEIIOBOEe paBHOBECHE.
3akoH HproToHa-Pruxmana. YpaBHeHue TeruioBoro 6anaHca.

[InaBneHue W OTBEpAEBaHUE KPUCTAUIMYECKUX BEIIECTB. YJenbHAas TEIUIOTA IIJIABJICHUS.
[TapooGpazoBanue u koHaeHcanms. Hcmapenue. Kunenue. YnenpHas Teruiota mapooOpa3oBaHMS.
3aBUCHMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMoc(epHOro naBneHusi. HachIeHHBIN 1 HEHACKHIIIEHHBIH map.
BnaxnocTs Bo3ayxa.

DHeprus TOIUMBA. Y IeJbHAs TEIJI0Ta CrOPaHHUs.

[Tpunnumner padotel TermmoBbix apurareneid. KIIJ[ temmoBoro npurarens. TeroBeie ABUTATENH U
3allUTa OKpYKaroUe cpelbl. TeroBble IOTEPU B TEIIOCETSIX.
3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B MEXaHUYECKUX U TEIUIOBBIX MPOIECCaX.
Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

HaGmronenue sSiBICHU MOBEPXHOCTHOTO HATSKEHUS, CMAUYMBaHUS U KalTWJUISPHBIX SIBICHUU.
Habmroienue TemnoBoro paciipeHus Ted.

M3meHeHue naBlieHus ra3a npu M3MEHEHUH 00bEMa U HarpeBaHUU W OXJIAXKICHHH.

[IpaBuna usmepeHus TeMIIEpaTypsl.

AN N N N N

Bunae! Tenonepenaun.



OxnakaeHne Npu COBEPLUIEHUN PaOOTHI.

HarpeBanue npu coBepuieHHH pabOThI BHEITHUMHU CHIIAMH.
CpaBHeHuE TEIIOEMKOCTEN PA3JINYHBIX BEIIECTB.
HaOironenne KumeHns.

Habmroienue nocTostHeTBa TeMIEpaTyphl MPH TIIaBJICHUH.

AN N N NN

Mopaenu TermoBEIX ABUTATEIIEH.

Jlabopamopuvie pabomsl u onvinol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnBbITHI O BhIpAIIMBAHHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MM caxapa.

N3mepenue TemrepaTypsl IPH MOMOIIH KUIKOCTHOTO TEPMOMETPA U JTaTYUKA TEMIIEPATYPHI.
OnBeITH MO HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue JaBieHUs BO3IyXa B OaJJIOHE MINPUIA.

HccnenoBanue 3aBUCMMOCTH AaBJICHUS BO3yXa OT €ro 00bEMa 1 TeMIepaTyphbl.

AN N N N N

[IpoBepka runoTe3sl JTUHEHHONW 3aBUCUMOCTH JJTMHBI CTOJIOMKA >KUKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMuepaTyphl.

v HaOnronenne uM3MeHeHMs BHYTPEHHEH SHEpruM Tella B pe3yjbTare TeIulonepenadd U padoThl
BHEIIHUX CHUIL.

v HccnenoBanue ABneHHs TEIIOOOMEHA MPU CMEUIMBAHUN XOJIOIHOW U TOpsiYeid BOJIBI.

v OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpH TEIUIOOOMEHE C HarpeThiM

MCTAJUNIMYCCKUM MUIUHAPOM.

v Omnpezenenre MOITHOCTH TETUIOBBIX MOTEPh (3akoH HbroToHa-Prxmana).
v Ornpezenenne yaenbHOU TEMIIOEMKOCTH BELIECTBA.

v HccnenoBanue npoliiecca UCTapeHus.

v OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

v Ornpenenenne yaenbHON TEIIOTHI IJIaBICHUS JIb/IA.

Pazgen 2. DiaekTprnyeckue 4 MATHUTHBIE SIBJEHUS.

Onextpuszauus Ten. JIBa poja 3IEKTpUUECKUX 3apa10B. BzaumoneicTBue 3apsyKEHHBIX Tell. 3aKOH
Kyinona.

Onektpuyeckoe mone. Hanpspk€éaHocTh  anektpudeckoro mnoss.  [IpuHimun — cynepno3unuun
AIEKTPUUYECKUX MoJIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsioB. DJIEMEHTApHbIN 3ieKTpuueckuid 3apsia. CTpoeHue aroma.

[IpoBoAHMKY, TUANEKTPUKH U TIOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/ia.



DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOIO0 TOKA. MICTOYHMKHU MOCTOSSHHOTO
ToKa. JeHCTBUS AIEKTPUUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MATHUTHOE). DJIEKTPUUYECKUH TOK B
MeTaJulax, KUAKOCTSIX U razax.

DnekTpuyeckas 1enb. Cuia Toka. DJIEKTPUUECKOE HANPsHKEHUE. AMIIEPMETP U BOJIBTMETP B LIETIH
MOCTOSAHHOTO TOKa. CONpPOTUBIICHUE MPOBOJIHUKA. Y AEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH OMa 1Jist
yuactka 1enu. [locinenoBarensHoe v napauieabHoe coeiMHeHre npoBOAHUKOB. DJIC B 1ienu MOCTOSIHHOTO
Toka. 3akoH Oma g monHoi nenu. [IpaBuna Kupxrodga. Pacu€r mpocThIX 3JEKTPUYECKHX LEHei.
Henunelinbie 351eMeHTHI.

Pabota m MOMIHOCTH 3JEKTpUYECKOrO TOKa. 3akoH Jlkoymns-JIeHma. DiekTpudeckue Ienud u
MOTPEOUTENH IEKTPUIECKON dHEpTHH B ObITY. KOpoTKOe 3aMbIKaHue.

[TocrossHHBIE MarHUThl. B3auMoaencTBUE NOCTOSIHHBIX MarHuTOB. MarHutHoe mnosie. MarautHoe
noJjie 3eMJId ¥ €ro 3HaueHue 1)1l ’Ku3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MoJie AIEKTPUUECKOTO TOKA.
OnbiT Amniepa. [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE. J[eiCTBHE MAarHUTHOTO TOJISl HA MPOBOIHUK C
TokoM. Cuna Amnepa M omnpeleneHHe €€ HalpaBiIeHHs. OJNEKTPOABHUIATENb IOCTOSHHOIO TOKA.
Hcnons3oBanue 21€KTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABnenue snekTpoMarHuTHON uHAYKIMU. [IpaBuino Jlenna. DnekTporeneparop.
CriocoObl MONy4YeHHs SIEKTPUUYECKOM H3HEpruu. DJIEKTPOCTAHIMM Ha BO300OHOBISEMBIX HCTOYHHKAX
SHEPTUU. DKOJIOTUYECKUE TPOOIEMBI SHEPTETUKU. TOIUTMBHBIC 2JIEMEHTHI U JIEKTPOMOOIIIH.
Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa poJia JIEKTPUYECKUX 3apsiI0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIIA.

DneKkTpocTaTU4ecKas MHIYKIUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsA0B.

MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJISl C TOMOIIBIO OyMa)KHBIX CYJITaHOB.
[IpOBOIHUKY U TUBIEKTPUKH.

HcTouHNKH MOCTOSHHOTO TOKA.

JlericTBUA SIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

I"a30BbIii pazpsa.

N3mepenue cuiibl Toka aMIepMETPOM.

N3mepenne 37eKTpUuYecKOoro HaNpsKEHNs BOIBTMETPOM.

Peocrat u MarazuH COnpoOTHBIICHUM.

AN N N N N Y N N N VD N N N N

B3aumoenicTBrEe ITOCTOSHHBIX MAarHUTOB.



MopenupoBaHre HEBO3MOKHOCTH Pa3JIeICHHS TOJI0OCOB MarHUTA.
MOI[GJII/IpOBaHI/IG MAardmuTHBIX HOHGI\/'I IIOCTOSAHHBIX MAardiuToOB.
OmnsIT Opcrena.

MarauTHO€e 1oJie ToKa. IJIEKTPOMArHHUT.

JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
3JI€KTpOI[BI/II‘aTeJII: IIOCTOSSTHHOTI'O TOKA.

OnpbiTel @apanes.

AN NNV U N N N

DeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.
OnBITH 1O HAOTIOEHUIO YIIEKTPU3AIUHU TEIl TIPU COMPUKOCHOBCHUH U UHIYKIIUCH.
UccnenoBanue AeCTBUSA 3EKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKH.

COopka 1 ucnpITaHuE JIEKTPUUECKOHN IEMH MOCTOSHHOTO TOKA.

D N N NN

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, MPOTEKAIOMIETO Yepe3 PEe3UCTOp, OT HAINpPsDKEHUS Ha
PE3UCTOpPE U COMPOTUBIICHUS PE3UCTOPA.
v OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTHBIICHUS MPOBOJHHUKA OT €ro

JAJIWHBI, IUTOMAAX IIOIIEPEYHOI'0 CEYCHHA U MaTCpuraia.

v Omnpenenenue yneabHOro CONPOTUBIICHUS TPOBOJHMKA.

v [IpoBepka mpaBuia CIOKEHUS HANpPsDKEHUH IIPU  MOCJIEI0BAaTEIbBHOM COEIUHEHUHM JIBYX
PE3UCTOPOB.

v [TpoBepka npaBuiIa IS CUIIBI TOKA MIPH NMAPAIICIIBHOM COSAMHEHUH PE3UCTOPOB.

v Onpenenenrie 3/]C 1 BHyTpEHHETO CONPOTUBIICHUS] UCTOYHUKA TOKA.

v IMposepka npasun Kupxroda.

v [IpoBepka BbinoaHeHUs 3akoHa OMa JUIsl TOJIHOM LIETIH.

v N3yueHne BOJIbTaMIIEPHBIX XAPAKTEPUCTUK HEIMHEHHBIX JIEMEHTOB (JaMIlbl HAKaJIUBAHUS MU

MOJIyIIPOBOIHUKOBOTO AHOIA).

Omnpenenenue pabOTHI AEKTPUUECKOTO TOKA, HIIYLIETO Yepe3 PE3UCTOpP.

OrnpezenieHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.
Onpenenenne KIIJ[ narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MarHUTOB.

HSyquHG MAarauTHOIO 1TOJIAA MTOCTOAHHBIX MArHuTOB IMPU UX O6’b€I[I/IHeHI/II/I U pa3acCJICHUN.

UccnenoBanue AecTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

A N N N N

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKA C TOKOM M MarHuTa oT
CHJIBI M HaIIpaBJICHUS TOKA B KaTYIIKE U OT HAIU4Us (OTCYTCTBUS) CEpJICUHHUKA B KaTYIIKE.

v W3ydeHne neicTBUs. MAarHUTHOIO I10JIS HA IIPOBOJAHUK C TOKOM.
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v KoHcTpynpoBaHnue u usydeHue padoThl JIEKTPOABUraTEIs.
v N3mepenue KIIJI anexTpoaBurareabHON yCTaHOBKH.
v OneITBl 1O HCCIENOBAHUIO SIBICHUS JJIEKTPOMAarHUTHOM HWHAYKLUMU: HCCIEI0BAaHUE

N3MCHCHHUH 3HAUCHUS U HaIpaBJICHHUA HHAYKIIHUOHHOI'O TOKA.



INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE
W3ydyenne ¢u3MKy Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMPABICHO Ha JIOCTHXKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
B pesynbrare u3ydeHus (QU3MKU HA ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs y OOydYarolIErocs
OyayT c)OpMHUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yIbTATHI B YACTH:

I)nampuomuueckozo 6ocnumanus:
MPOSIBJICHUE MHTEPECA K UICTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PU3HUECKON HAYKH;
[IEHHOCTHOE OTHOIIIEHUE K JIOCTHKCHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;
2)epascoanckozo u 0yxo8HO-HpAGCMEEHHO20 60CRUMAHUA:
TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJEHUM OOIIECTBEHHO 3HAUMMBIX U ATHUYECKHX MpPoOIieM,
CBSI3aHHBIX C IPAKTHUYECKUM MTPUMEHEHUEM JOCTUKEHUHN PU3UKU;
OCO3HaHUE BaXXHOCTH MOPATbHO-3TUUYECKHUX MTPUHIUIIOB B JEATEIBHOCTH YYEHOTO;
3)acmemuuecKkozo 60CNUMAHUA:
BOCIPUATHE SCTETUUYECKUX KauecTB (PU3MUECKON HAayKu: €€ TapMOHUYHOIO MOCTPOEHHMSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4)uennocmu HayuHO20 NOZHAHUA:
OCO3HAaHWE IEHHOCTH (U3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUNA, BAXKHEHIIIEH COCTABIISIONICH KYJIbTYPHI;
OpUEHTAIMsI B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyUYHBIX NpPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPO/IBI;
pa3BHUTHE HAYYHOU THO003HATENLHOCTH, MHTEPECA K UCCIIEA0BATEIHCKON IEATEIHbHOCTH;
5)popmuposanusa Kynomyput 300p06bsa U IMOUUOHATLHO20 O1A20NONYUUA:
OCO3HaHHUE IIEHHOCTH 0e30macHoro o0pas3a >kM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAXKHOCTH
MpaBwI OE€30MacHOTO TOBEACHUS HA TPAHCIOPTE, HAa JIOPOrax, C DSJIEKTPUYECKHUM M TEIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHSIX;
c(OpMUPOBAHHOCTH HaBbIKa pedekcuu, MpU3HaHWE CBOErO MpaBa Ha OMIMOKY M TAKOro K€ MpaBa y
JPYTOro 4eaoBeKa;
6)mpyooeozo éocnumanusn:
aKTUBHOE yYaCTHUE B PEIICHUH MTPAKTHYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTEIbLHON OpraHu3aIuy,
ropojia, Kpasi) TEXHOJOTHYECKOW M COLMAIbHOM HANpaBIE€HHOCTH, TPEOYIOUIMX B TOM 4YHUCIE U
(hU3UYECKUX 3HAHU;

MHTEpEC K MPaKTUYECKOMY U3YUEHUIO Ipodeccuii, CBI3aHHbIX C (PU3NKOMH;
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7)3K0J102U4eCK020 60CRUMAHUA:
OpHUEHTAIIHS HA TPUMEHEeHNE (PU3NUIECKIX 3HAHUH IS pEIICHUS 331a4 B 00J1aCTH OKPY’KAIOIIEH Cpe/ibl,
IJITAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUM ISl OKPYKAIOUIEH Cpeibl;
OCO3HaHHUeE TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOoOIeM U MyTel UX pelieHus;
8)aoanmayuu K usMeHAIOWUMCA YCTI0BUAM COUUATLHOU U RPUPOOHOUL CPedbl:
MOTPEOHOCTh BO B3aMMOJACWCTBMM TIPHU BBHITIOJHCHHH HCCICOBAHHA U TMPOEKTOB (HHU3HUECKOM
HaIMpPaBIEHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSM JIPYTHUX;
MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JIeATEIbHOCTb;
noTpeOHOCTh B GOPMUPOBAHUY HOBBIX 3HAHUH, YMEHUH (OPMYIUPOBATH UAEU, TOHSITHS, TUIIOTE3bI
0 pu3muecknx 0OBEKTAX U SIBICHUSX;
0CO3HaHME Ae(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071acTH (PU3UKY;
IJIAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA,
CTpEMJICHHE aHAJTU3UPOBATH U BBISABIATH B3aUMOCBSI3U MPHUPOJIbI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIIOIb30BaHNEM (PH3UYECKUX 3HAHUN;
OIICHKA CBOWX JICHCTBUU C Y4ETOM BIMSIHHS HAa OKPYXKAIOIIYIO CPEIy, BO3MOXHBIX TTI00ATbHBIX

OCJIEACTBUI.

METAINPEMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHHUs mporpamMmbl 1Mo (U3WKE Ha YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUS Y
oOyuatomerocsi OyayT copMupoBaHbl MeTanpeIMeTHbIe Pe3yabTAThl, BKIIOYAIOIINE T03HABATEIbHbIC
yYHHUBEpCaJlbHble y4eOHBbIC JEeHCTBHSA, KOMMYHHMKATUBHBIE YHUBEpCAJIbHbIE Y4eOHBbIE JIEHCTBHS,
peryIsTUBHBIC YHUBEPCAIbHBIC yueOHbIE ACHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBHS
Ba3oBrble Jjornueckue neiicTBUA:

BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHUI), KIIaCCH(PHUIIUPOBATH
HX;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCCMaTpUBAaEMbIX (aKTax, TaHHBIX U HAOIIOACHHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3U IMPU H3YUYCHUU (1)I/I3I/ILICCKI/IX SIBJICHUU U Imponeccos,
ACJIaTh BBIBOABI C UCIIOJIB30BAHUECM ACAYKTUBHBIX U HHAYKTUBHBIX YMOBaKqueHHﬁ, BBIABUT'AaTh 'NIIOTE3bI
0 B3aMMOCBSI35X (PU3NYECKUX BEITUYHH;

CaMOCTOSATEIILHO BBIOUPATh CIIOCO0 perIeHus yaeOHON GHU3HIecKor 3a1auu (CpaBHEHUE HECKOIBKHUX
BapHAHTOB pEIICHUS, BBHIOOpP HaMOONee TMOAXOASIIETO C YYETOM CaMOCTOSITENILHO BBIICICHHBIX

KpUTEPHEB).
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Ba3oBrble ucciaenoBareLCcKue NeicCTBUA.

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOANTh IO CAMOCTOSITEILHO COCTABIIGHHOMY TUIaHY OTBIT, HECIOXKHBIA (QU3NYECKUit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCieI0BaHue (PU3NUECKOTO SIBICHMUS,

OLICHHUBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTh MH(OPMALINIO, TOIYYEHHYIO B XO/I€ UCCIIEIOBAHUS
WJIH OKCTIEPUMEHTA,

CaMOCTOSITENTLHO (D OPMYIHpPOBaTH OOOOIIEHUS ¥ BBIBOJIBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0/IeH NS, OIIbITA, UCCIIEIOBAHMUS,

MIPOrHO3UPOBATh BO3MOKHOE JabHEHIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAaK)KE BBIIBUTaTh
MIPEIOJIOKEHHS 00 UX PA3BUTHU B HOBBIX YCIOBHUSX M KOHTEKCTaX.

Padora ¢ undopmanueii:

MPUMEHSTH Pa3IUYHbIE METObI, THCTPYMEHTHI U 3aIIPOCHI IIPH TOUCKE U 0TOOpe HH(pOpMaLK UITH
JAHHBIX C YIETOM IPEIIOKCHHOM yIeOHON (hU3UIECKOM 3a1auH;

aHAIIM3UPOBATH, CACTEMATU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAITUIO PA3TUIHBIX BUIOB U (hopm
MIPE/ICTABIICHHS;

OLICHUBATh HAAEKHOCTh HHGOpPMALMK MO KPUTEPUSIM, MPEIJIOKEHHBIM YyUUTENEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENTLHO BEIOUPATh ONTUMATBHYIO (hOpMY TIpeIcTaBIeHs HH(OPMAIIUU U WILTIOCTPUPOBATH
pelnaeMble 3a/1a4u HECIIOKHBIME CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoi 1 X KOMOUHAITUSIMU.

KoMMyHHKaTUBHBbIE YHHUBEPCAJIbHbIE Yy4eOHbIe JeiiCTBUS:

B X0J1¢ 00CYXICHHS YUeOHOTO MaTepHalia, pe3yJbTaToB JabopaTOPHBIX paOdOT U IPOCKTOB 3a7aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMOU TEeMBbl M BBICKA3bIBaTh WJCH, HAIlCICHHBIC HA PEUICHHUE 3aaud |
nojJiep>KaHue OJIaroKenaTeIbHOCTH OOIICHUS;

COIOCTABJIATh CBOU CYXKIEHHS C CYXACHUSAMU JIPYTUX YYaCTHHUKOB Juajora, oOHapyXUBaTh
pa3anyure U CXOACTBO MO3UIIMIA;

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

MyOMUYHO TPEICTaBISATh PE3yJIbTaThl BHIMOJHEHHOTO (DH3MYECKOro ombiTa (IKCIEPUMEHTA,
WCCTIEIOBaHMS, TIPOCKTA);

MMOHUMATh U UCIIOJB30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBUAYAIbHON pabOThl IPHU PELICHUN
KOHKpETHOU (hU3HUECKOM MpoOIEMBL;

MPUHUMATH II€TH COBMECTHOH JEATeIhbHOCTH, OPTaHU30BBIBATH ICHCTBHS MO €€ IOCTHKCHHIO:
pacmpenenaTh pojid, OOCYXIaTh MPOIECCHl W PE3yJbTaThl COBMECTHOM paboOThI, 0000IIaTh MHEHHS

HECKOIBKHUX JIFOICH;

12



BBITIOJHATH CBOIO YacTh pabOThI, TOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 0 CBOEMY HAINPaBIICHUIO U
KOOPJAUHUPYS CBOU JEHCTBUS C APYTMMH WIEHAMU KOMaH/bI;

OLIEHUBATh KayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSAM, CaMOCTOSATEIBHO
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranu3anus:

BBISIBIISATH MPOOJIEMBI B KM3HEHHBIX M YUEOHBIX CUTYAIHSIX, TPEOYIOIUX ISl PEIIeHUsT (PU3NIECKUX
3HAHUII;

OPUEHTUPOBATHCS B PA3IMUYHBIX [MOAXO0JAX NPUHATUS pelleHUuN (MHAWBUIyabHOE, MPUHSATHE
pellIeHus B IpyNIe, IPUHITHE PELLIEHUI TPYIION);

CaMOCTOSITENILHO COCTABJIATh aJlTOPUTM pEILICHUs (PU3NYECKON 3a7audl WM TUIaH MCCIIEAOBAHUS C
y4€TOM HMMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IpeasiaraeéMble
BapHUaHThI PEIICHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJICKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAllMH U MPEUIaraTh IjiaH €€ N3MEHEHHS;

OOBSCHATh MPUYMHBI JOCTHKEHUS (HEIOCTHKEHHS) pe3ybTaTOB JESATEIbHOCTH, /1aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD (B TOM YHCJIE B XOJ] BBIMOJIHEHUS (PU3NYECKOTO UCCIICIOBAHUS
WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHUBILUXCS CUTYallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIHU U YCIOBUAIM.

CTaBUTh ce0sl HA MECTO JPYrOro 4elioBeKa B XOJE€ CIOpa MM JUCKYCCHM HA HAy4yHYIO TeMmy,
ITIOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JPYTOro.

MpHU3HABaTh CBOE MPaBO Ha OMIMOKY NMpHU pelieHuH (U3MYECKUX 33/a4d WU B YTBEPXKICHHUSIX Ha

Hay4HbIE TEMbI H TAKOE K€ MPaBO JAPYTOro.

NPEIMETHBIE PE3YJIbTATDI
K koHmy oOyuyeHus 6 8 knacce mpeaMETHbIE pe3yJbTaThl HA YIIyOJIEHHOM YPOBHE JIOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYHYAIOUINXCS YMEHU:
UCTIONIF30BaTh MOHATHA (Macca M pa3Mephl MOJICKYJ, TEIUIOBOE ABHMIKCHHE aTOMOB M MOJEKYII,
arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAIUINYECKNE U aMOp(HBIE TeJa, HACHIIICHHBIN 1 HeHACHIIICHHBIH

nap, crnocoObl M3MEHEHUS BHYTPEHHEH SHEpPIrHuH, AJIEMEHTAPHBIN SJIEKTPUYECKHM 3aps], MPOBOIHUKH,
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MOJIyTIPOBOIHUKH, JUAJIEKTPUKH, MUCTOUYHHKHU IOCTOSIHHOTO TOKA, AJIEKTPUUECKOE M MarHuUTHOE IO,
OITUYECKasi CHCTEMa) U CUMBOJINYECKHUI S3bIK (PU3UKH NP PEIICHUH YUYeOHBIX U MPAKTHUECKUX 3a71ay;

YBEpEHHO pa3inyarh SBJICHUS (TEIJIOBOE pacIIUpeHue (CkKaTue), TEIUIOBOE pPaBHOBECHE,
MIOBEPXHOCTHOE HATsHKEHUE, CMauMBaHUE, KAUJUIPHBIE SIBIICHUS, HCIIApEHUE, KOHACHCAlMsl, IIaBICHHUE,
KpUCTaJNIM3alusl, KHUIIEHUE, CHOcOoObl Terulonepenadyu (TEmIONpOBOJHOCTb, KOHBEKLHUS, H3IIy4YEHHE),
TEIUIOBBIE TIOTEPH, SJEKTPHU3ALUs TeEJ, B3aUMOJCHCTBHE 3apsiioB, ACHCTBUSI 3JIEKTPUUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aUMOJAECHCTBUE MarHUTOB, J€HCTBUE MarHUTHOIO MOJIS HAa IPOBOJHUK C TOKOM)
10 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (hrU3HUecKoe
SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHUI B OKpY’KaIOIIEM MHpE (B TOM YHUCIIE
¢u3nveckre SBICHUS B NPUPOE: MOBEPXHOCTHBIC M KANWUISAPHBIC SBICHUS B MPUPOJE, KPUCTAILIBI B
npupoje, uznydenue ConHua, 3aMep3aHue BOI0EMOB, MOPCKUE OpU3bl, 00pa3oBaHUE POCHl, TYMaHa, MHEs,
CHera, JJIEKTpUUYECKHE SIBJICHUsA B arMocdepe, JIEKTPUYECTBO KHMBBIX OPraHM3MOB, MarHUTHOE I0JIE
3emiH, apeiid MOod0COB, POJIb MarHUTHOTO MOJIS JUIA JKU3HU Ha 3emiie, MOJSPHOE CHSHUE), TIPU 3TOM
NEPEeBOUTh NPAKTUYECKYIO 3aqadyy B Y4eOHYI0, BBLICIATH CYIIECTBEHHbIE CBOMCTBa (IPU3HAKU)
(UBUYECKUX SBICHUH;

OIMCBIBATh M3yUCHHBIE CBOICTBA TENl U (PU3UYECKUE SBJIECHUS, HCIIONb3YST (PU3NUYECKUE BEINYUHBI
(TemnepaTypa, BHYTPEHHSISI SHEPrusi, KOJMYECTBO TEIUIOTHI, padoTa rasza, yjAeibHas TEIIOEMKOCTh
BEIIECTBA, yJeNbHAs TEIUIOTa IUIABJICHMA, YAETIbHAas TEIJIoTa MapooOpa3oBaHMs, yJelbHas TEIIoTa
CropaHusl TOIINBA, KO3(P(PUINEHT MMOJIE3HOro ACUCTBUS TEIUIOBOW MAlllMHBI, OTHOCUTEIbHAS BIAKHOCTh
BO3/yXa, JIEKTPUUECKHUI 3apsj, CUia TOKa, MEKTPUUECKOE HANPSKEHHE, COPOTUBIEHUE MPOBOAHUKA,
3JIC B 1€y MOCTOSIHHOTO TOKA, AIEKTPHUECKOE YACTHbHOE CONPOTUBIICHUE BEIIECTBA, pad0Ta M MOIITHOCTh
AJIEKTPUYECKOTO TOKA), MPH OMHUCAHUHM MNPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCHOIb3YEMBIX
BEJIMYMH, UX 0003HAYCHMS U €JUHHILIBI GU3NYECKUX BEJIMYMH, HAXOAUTh (DOPMYJIb, CBA3BIBAIOILUE JAHHYIO
(Gu3NYecKyl0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TIpaUKU H3YyYEHHBIX 3aBHCHUMOCTEH
(U3HYECKUX BEIIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M MPOLECCHI, HCIOJIb3YS OCHOBHBIC
MOJIOKEHMS MOJIEKYJISIPHO-KHHETHUECKOW TEOPUHU CTPOEHUS BELIECTBA, ypaBHEHHE TEMJIOBOTo OajaHca,
3aKOH COXPAaHEHMs AJIEKTPUUYECKOro 3apsia, 3akoH KyjoHa, MPUHLUI CYNEpHO3ULMH DJICKTPUYECKUX
noJieit, 3akoH Oma 11 yyacTka uen, npasuia Kupxroda, 3akon Oma as1st OIHO# 1emnu, 3akoH JKoys-
JleHia, 3aKOH COXpaHEHHs PHEPTUHU, MPU 3TOM Pa3IHyUaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €ro

MaTEMAaTUYCCKOC BBIPAXKCHUE,
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CTPOUTB POCThIE PU3NUECKUE MOJEIHU PEANbHBIX 00BEKTOB, IPOLIECCOB U SIBIICHUH, BBIACIATH NIPU
3TOM CYLIECTBEHHbIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATH
¢duznveckne MoJenu sl 00bACHEHUS (PU3NYECKHUX MPOLIECCOB U peIIeHUs YUeOHBIX 3a1a4;

OOBSICHATH (PU3NYECKUE SIBJICHHUS, IIPOLIECCH U CBOMCTBA TEJ, B TOM YKCIIE U B KOHTEKCTE CUTYaLHi
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh KaueCTBEHHbIE 3a/auM, B TOM 4YHcie TpeOyromue
YHCIICHHOTO OLIEHUBAHM XapaKTEPHBIX 3HAYCHUH (PU3MUECKUX BETMYUH, TIPH ATOM BEIOUPATH aICKBATHYIO
($U3NYECKyI0 MOJIEINb, BBIABISATh NPUYMHHO-CIIECACTBEHHBIC CBSA3U U BBICTPAMBAThH JOTMUYECKYIO LIETIOYKY
pacCyXJICHMi C OINOpOM Ha W3yYEHHBIE CBOMCTBA (DU3WYECKUX SBJICHUM, (PHU3NUECKHUE 3aKOHHBI,
3aKOHOMEPHOCTH U MOJEIIH;

YBEpEHHO pelIaTh pacuéTHbIC 3a/1a4u (C Omopoil Ha 2—3 ypaBHEHHs) MO M3y4aeMbIM TeMaM Kypca
¢u3uku, BBHIOMpas aneKBaTHYIO (U3MYECKYI0 MOJeNb, C HCIOJb30BAHHEM 3aKOHOB M  (opmy,
CBSI3BIBAIOIIMX (PU3MUECKUE BEIMYMHBI, 3aIHCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pELICHHE 3a]auH,
BBISIBJIATh HEAOCTAIOLIME WM H30BITOYHBIC JaHHbIE, OOOCHOBBIBATH BHIOOP METOJAa PELICHMs 3a/auH,
UCTOJIb30BaTh CIPAaBOYHBIC JIaHHBIC, TNPUMEHATh METOJAbl aHalIKW3a pPa3MEpPHOCTEH, HCIOIb30BATh
rpaduuecKkue MeETOJbl peIleHUs 3ajad, MPOBOJUTh MaTeMaTHYeCKHEe IpeoOpa3oBaHUS M PACUETHI,
OLIEHUBATh PEAIMCTUYHOCTh NOIYYEHHOTO 3HaUYeHHs (PU3NYECKOM BEJIMYMHBI U ONPEIEIIATh Pa3MEPHOCTb
(Gu3n4ecKoil BEITNUNHBI, OTyYEHHON IIPU PELICHUH 3a/1a4H;

pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXKHO pEHIMTh IMPH TOMOLIM (U3NYECKUX METOAOB, U
npeJularatb OpUEHTUPOBOYHBIHN CIIOCOO pelIeHus], B OMCAaHUH UCCIIEIOBaHMS PACIIO3HABATh MPOBEPSEMOe
IPEANoI0kKeHne (TUI0Te3y), UHTEPIPETUPOBATh MOJYyUYSHHBIN pe3yJIbTar;

IPOBOJUTH ONBITBI MO HAOMIOACHUIO (U3NYECKUX SBJICHUH WM (PU3MUECKUX CBOWCTB Tl
(KanWJUIApHBIE SIBJICHUSA, 3aBHCHMOCTBH JIABJICHUS BO3JyXa OT €ro oO0b&éMa M TeMIepaTypbl, CKOPOCTH
mporiecca OCThIBaHUS (HarpeBaHusl) NpPU M3IYYCHHH OT I[BETa U3IydYaromed (IOrIomaroniei)
MIOBEPXHOCTH, CKOPOCTh HCIApeHUs BOJbl OT TEMIIEpaTypbl XKHJIKOCTH U IUIOIIATU €€ MOBEPXHOCTH,
UIEKTPU3aLMs TeJl U B3aUMOJIECHCTBHE JIEKTPUUECKUX 3apsA0B, B3aUMOJICHICTBUE TOCTOSIHHBIX MarHUTOB,
BU3yaJIN3allsl MATHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB, JEMCTBUS MarHUTHOTO IOJI Ha NMPOBOJHUK C
TOKOM, CBOWMCTBAa 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOIBHUraTelNsl MOCTOSTHHOTO TOKa): (hOPMYIHPOBATH
IIPOBEPAEMOE IPENNOJIOKEHHE (TUIIOTE3Y) O BO3MOXKHBIX pe3yJIbTaTax HaOIIOJEHUI, caMOCTOSTEIbHO
coOMpaTh YCTaHOBKY M3 W30BITOYHOTO HaOOpa 00OpYyMOBaHMS, OMUCHIBATh X0/ OMBITa U (POPMYIHMPOBATH
BBIBOJIBI;

MIPOBOJIUTH MPSIMBIE M KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEIMYUH (TEMIIepaTypa, OTHOCUTENbHAs
BJIQXKHOCTh BO3JlyXa, CWJa TOKAa, HANpsIKEHHE, yAelIbHas TEIIOEMKOCTh BEIIECTBA, CONPOTUBIEHUE
IIPOBOJIHUKA, pab0Ta U MOLIHOCTb 3JEKTPUYECKOr0 TOKA) C UCIOJIb30BAHUEM AHAIOTOBBIX M LU(PPOBBIX

npubOpoB, 0OOCHOBBIBATH BBHIOOP METO/AA M3MEpPEHMs, (PUKCHPOBATH IMOKa3aHHUs MPUOOPOB, HAXOAUTH
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3HAYEHUE U3MEPSEMON BEJIMYMHBI C TIOMOIIBIO YCPEAHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUI U OIIEHUBATh
IIOIPELIHOCTh U3MEPEHUN;

MIPOBOAMTH IKCIIEPUMEHTAITBHBIC UCCIIECIOBAHUS 3aBUCUMOCTEH (PH3NIECKUX BEIMYUH (3aBUCUMOCTD
JaBJICHUS BO3/yXa OT ero o0béMa U HarpeBaHUs WIHM OXJIaXICHUS, UCCIIeIOBaHUE SBJICHUS TeII000MeHa
IIPU CMEIIMBAHUU XOJIOJHOMN U ropsiyeil BoJibl, 3aBUCUMOCTh CONPOTHUBIICHUS IPOBOJHUKA OT €0 JUIMHBI,
IUIONIAIM TIOTIEPEYHOTO CEYCHHSI W YACIBHOTO COMPOTHBIICHHS BEIIECTBA IPOBOJHHMKA, CHJIBI TOKa,
MIPOTEKAOIIETr0 Yepe3 MPOBOHUK, OT HANIPSHKCHHS HAa MPOBOTHUKE, UCCIIEOBAHNE MTOCIICIOBATEILHOTO
MapajuIebHOTO COETUHEHUI IPOBOIHMUKOB): COBMECTHO € yuuTesaeM GOopMyJIUpOBaTh 3a7auy U TUIIOTE3y
UCCIIEIOBAHMS,  CAMOCTOSITENIbHO  IUIAHUPOBATh  KCCIEAOBAHUE,  CaMOCTOSITENIbHO  coOuparth
AKCIIEPUMEHTAIBHYI0 YCTAaHOBKY C WCIOJB30BAaHHUEM WHCTPYKIWHU, TMPEACTABIATh IOJyYCHHBIC
3aBUCHUMOCTH (PM3MUECKUX BEIMYWH B BUJIE TAOJIHII ¥ TPAPUKOB, OLICHUBATH MIOTPEIITHOCTH, JI€TATh BHIBOIBI
0 pe3yNbTaTaM UCCIIEOBAHMUS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyAa Mpu padoTe ¢ JTabopaTOPHBIM 000PYI0BAaHUEM;

XapaKkTepu30BaTh MPHUHIIUIGI JCUCTBUS W3YyYEHHBIX NPHOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX IPOIIECCOB C OMOPOM HAa WX OMHUCAHHS (B TOM YHMCIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, amIepMeTp, BOJBTMETp, CUETYMK AJIEKTPUUYECKOW SHEPruw,
AJIEKTPOOCBETUTENbHBIE TTPUOOPHI, HATPEBATEIbHBIC YJICKTPONPUOOPHI (MIPUMEPHI), TPEAOXPAHUTEIH U UX
NpUMEHEHHEe B OBITY W TEXHHKE, TMPUMEHEHHE IOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTPOABUTATENIb TOCTOSSHHOTO TOKA), HWCIOJIb3YsS 3HAHHWS O CBOWCTBaX (PU3WYECKUX SIBIICHUH,
HE0OX0oauMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTble TEXHUYECKHE YCTPOWCTBA M HM3MEpUTEIbHBbIE MPUOOpPHI MO CXeMaM u
CXEMaTUYHBIM pPUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, JBHUTATEIb
BHYTPEHHETO CrOpaHUs, OJIJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMBI JJIGKTPUYECKUX IIeTe C
MOCJIEIOBATENbHBIM W MapauIebHBIM COEAMHEHHEM »3JIEMEHTOB, pa3jinyasl YCJIOBHbIE O003HAUYECHMUS
AJIIEMEHTOB JJIEKTPUYECKUX LIerel, HCIOIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YUYCHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTHYECKUX IPOIECCOB IMPHU PEIICHUU
y4eOHO-TTPAKTUIECKUX 33]1a4;

MPUBOJUTL TpPUMEPHl (HAXOAUTh HHPOPMAIMIO O TMpPUMEpax) MPAKTUYECKOTO HCHOIb30BaHUS
(U3UYECKUX 3HAHWM B TOBCEIHEBHOW JKM3HU I OOecmedeHHs: Oe30MacHOCTH TpU OOpaIleHUHu ¢
nprudOpaMu ¥ TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 37J0POBBS U COOITIOICHUSI HOPM KOJIOTUYECKOTO
MOBEJICHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOMCK WMH(popMauuu (usmueckoro coaepkanus B MHTepHeTe, caMOCTOSITENBHO

(dbopMynupysl TOUCKOBBIA 3alpoc, HA OCHOBE HMMEIOIIMXCS 3HAHUW M CpPaBHEHUS JOMOJHUTENbHBIX
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HUCTOYHUKOB BBIICNIATh HHPOpPMAIUIO, KOTOpas SBISETCS MPOTHUBOPEUYMBONM WM MOXET OBITh
HEJI0CTOBEPHOM;

MCIIOJIb30BATh MPH BHIMOJIHEHUH YUEOHBIX 33/1aHUI HAyYHO-TIONYJISIPHYIO JTUTEPATypy PU3NIECKOTO
coJiepKaHus, CIIPAaBOYHBIE MATEPUAIIbI, pecypchl ceTh MIHTepHET, BIaaeTh NpUéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3JlaBaTh COOCTBEHHBIC MUCbMEHHBIE M KPAaTKUE YCTHbIE COOOIIeHHs, 000011as nHpOpMaIHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COJCPKAHUSA, B TOM YHCJE MyOIUYHO MPEACTABIATh PE3yIbTaThl
MIPOEKTHOM HJIM MCCIIEA0BATENbCKOM NEATEIBHOCTH, MPU 3TOM T'PAMOTHO HCIIOJIb30BaTh W3Yy4YEHHBIN
MOHSATUHHBIN anmapar Kypca (U3uKH, COTPOBOXKIATH BBICTYIUICHUE MTPE3CHTAIINCH;

IpU BBIIOJHEHUN YYEOHBIX IPOEKTOB M MCCICIOBAHUN (PU3MUECKUX TMPOLIECCOB PACIPEACTATH
0053aHHOCTH B TPYIIIIE B COOTBETCTBHH C IMOCTABJICHHBIMU 33Ja4aMH, CJICIUTH 3a BBHIOJHEHHEM IIaHa
NEeHCTBUIM U KOPPEKTUPOBAThH €ro, aIeKBaTHO OLICHUBATh COOCTBEHHBIN BKIIaJ B JEATENbHOCTH FPYIIIBL,

BBICTpauBaTh KOMMYHHKaTHBHOE B3aUMOJICICTBHE, TPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.
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TEMATHYECKOE INTAHUPOBAHUE

HanmeHoBaHMe pa3aeioB U TeM

KoandyecTBo yacosB

Ne n/m
IporpaMmMsbl Beero Kontpoabnbie IIpakTnueckue
r
padoThbI padoThI
Pa3nen 1. TenioBble siBiaeHUsE
1.1 CtpoeHue U CBOMCTBA BEIECTBA 6
1.2 TemnoBble MPOIECCHI 33 1 6.5
Hroro mo pazaeny 39
Pa3nea 2. DiiekTpuyeckne 1 MArHUTHBIE SIBJICHUS
DJIEKTPUUYECKUE 3apsIIbl.
2.1 3apspKeHHBIC Tea M UX 9 1
B3aUMOJCUCTBU
2.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 31 1 10
2.3 MarsuTHbIC SIBJICHUS 11 4
2.4 DneKTpOMarHuTHasi UHIYKIUS 7 1
Hroro mo pazaeny 58
Pasnea 3. [lopTopuTe1bHO-00001IAI0IM I MOYJIb
31 [ToBTOpHTENEHO-0000IIAFOTITHI 5
' MOy JIb
Hroro no paszneny 5
OO611ee KOJIMYECTBO YacOB IO MpOrpaMme 102 3 22.5
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOW TEOPHUHU U MX OIIBITHBIE
IIOATBEPKICHUS

Macca 1 pa3mep aTOMOB W MOJICKYJT

Mogenu TBepaoTo, )KUAKOTO U
ra3000pa3HOro COCTOSHUH BEIIeCTBA

VYpok-koupepennus "Kpucrammueckue u
amopdusie Tena. ['paden. [lomyuenue
HMCKYCCTBEHHBIX aJIMa30B"

CMauynBaHue U KanWIISIPHOCTD.
IToBepXHOCTHOE HATSKEHUE

TerioBoe pacIlIUpeHHE U CXKATHE

TermnoBoe nBrxeHue. TemnepaTtypa

TemnepaTypHbIe HIKAJIbI

© 00N o] o1

BuyTpenHss sHeprus u cnocoObl eé
WU3MEHEHUS

Bunae! Tenonepenaun

R

11

VYpok-koupepennus "Mcnonp3zoBanue
TEIJIOBLIX CBOMCTB BCIICCTB U MATCPUAJIOB
B IIEJISIX DHEprocoepexeHus"

12

KomnuecTBO TEILIOTHI. V;[eana;I
TCINJIIOEMKOCTbh

13

VYpoxk-uccienoanue "[IpoBepka runoresnbl
TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KHUJKOCTH B TEPMOMETPUYECKON TpyOKe
OT TeMneparypsbl"

14

YpaBHEHHE TEIJIOBOTO OanaHca.
TermooOMeH u TEIIOBOE paBHOBECHE.
3akoH HeroToHa—Puxmana

15

JlaGopatopunas pabora "HccnenoBanue
SIBJICHUS TEIUIOOOMEHA IIPH CMEIINBAHUHT
XOJIOAHOU U ropsiueit Boabl"

16

Pemenne 3axau o reme "TemmooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlaGopatopHnas pabora "Onpexnenenue
KOJINYECTBA TEIUIOTHI, OIYYEHHOTO BOJIOW
IIPU TETIIOOOMEHE ¢ HarpeThiM
METAUINYECKUM [IMIUHIPOM"
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[ImaBienue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX BEIICCTB. Y IeTbHAS 1
TEIIOTA IUIABICHHU

19 Pemenne 3ama4d no teme "IlnaBnenue u 1
OTBEPAEBAHNE KPUCTALIUYECKUX TEN"

20 Jlaboparopnast pabora "Onpenenenue 1 1
YAEIbHOM TEIJIOTHI MIJIaBICHUS JIbaa"
VYpok-uccnenosanue "CpaBHeHUE

21 MIPOIIECCOB IUIABJICHUS KPUCTAITUICCKUX 1 1
TeJ U pa3MSATYeHUs IPU HarpeBaHUU
amopdHBIX TEN"

29 [TapooGpa3oBaHue U KOHICHCAIIHSI. 1
Hcnapenue
Kunenwne. Y aenpHas Temiora

23 napooOpa3zoBaHus. 3aBUCUMOCTD 1
TEeMITepaTypbl KUTICHUSI OT aTMOC(HEPHOTO
TaBJICHUS

o4 Pemenue 3amau mo reme 1
"[TapooOpazoBanue u KumneHue"
Ypok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCUMOCTH TEMIIEPATYphl KUIIEHUS OT 1 1
naBieHus"

26 HacpliieHHbIil 1 HEeHACHIIIEHHBINA Tap. 1
BnaxxHocTe Bo3ayxa
BitasxHOCTB BO31lyXa U €€ U3MEPEHHUE.

27 JlaboparopHnast pabora "Onpenenenue 1 0.5
OTHOCHUTEIILHOM BJI&YKHOCTH BO3ayxa"

28 Pemenue 3amay mo reme "BiaxHOoCTh" 1
Pewrenue 3ana4d u aHanu3 cuTyanuu,

29 CBSI3aHHBIX C SBIICHUSIMHU UCTIAPCHUS U 1
KOHIEHCAIINH

30 DHeprus TOIUUBA. Y IelbHAasl TeIIoTa 1
cropaHus

31 [TpuHIHITB pabOTHI TETIJIOBBIX IBUTATENCH 1

30 [TapoBas TypOuHa. [IBurarens 1
BHYTPEHHETO CTOpaHUs

33 KIIJI TeruioBoro ABUTaTEls 1

34 Pemenue 3agau mo treme "KIIJ[ TemioBoro 1
nsurarens"

VYpoxk-koupepenuus "Temnnonsie

35 JIBUTATENIH | 3aIUTa OKPYKAroIIeH 1
cpenbl"”

36 TensoBble MOTEPH B TEIIIOCETIX 1
3aK0oH COXpaHEHUs U MIPEBPAIICHHS

37 SHEPrUU B MEXAaHUYECKUX U TEMIOBBIX 1

mporeccax
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[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

38 teme "TeroBblie siBeHus. MI3mMeHneHnue 1
arperaTHbIX COCTOSIHMI BeriecTBa"
KonrtponsHast pabora o Teme "TemoBsie

39 sBieHUS. MI3MeHeHue arperaTHpx 1
COCTOSIHMI BeliecTBa"

40 Onektpusaius Ten. /[Ba pona 3apsmios 1
VYpoxk-uccnenoanue "Hccienopanue

41 CIOCOOOB PA3JINYHBIX BEIECTB 1
Ha3JIEKTPU30BBIBATHCS"

42 B3anmopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH 1
Kynona
DnekTpuyeckoe noje. Hanpsok€HHOCTD

43 aneKkTpudeckoro moss. [TpuHmmm 1
CYTNIEPHO3UILINH IEKTPUUYECKUX MONEeH

44 Hocurenu snexTpuueckux 3apsiioB. 1
DOnemeHTapHbIii 3apsa. CTpoeHne aroma

45 3aK0H COXpaHEHHS dIEKTPHIECKOTO 1
3apsna

46 [IpoBOAHMKY, TUANEKTPUKU U 1
MOJTYIPOBOTHUKH

47 VYpoxk-koHpepeHnuus "DnexTpusanus B 1
MOBCEIHEBHOMN XU3HU"

48 Pemrenue 3agad mo reMe "3aKkoH 1
COXpaHEHUs 3JIEKTPUUYECKOro 3apsaa”

49 DnekTpuyeckuil Tok. IcTouHuku 1
ANEKTPUUYECKOTO TOKA
VYpok-uccnenosanue "HcciaenoBanue

50 JENUCTBUS SJIEKTPUUECKOTO TTOJISI Ha 1
MIPOBOJIHUKYU U AUDJICKTPUKH"

JICKTPUYECKUN TOK B METAJIJIaX
ol C) 1
JMEKTPUYECKUI TOK B )KUKOCTSIX U Ta3ax

52 C) 1

53 DneKkTpruYecKas merb 1

o4 Cuna Toxa. AMnepMerp 1

55 DNeKTpUYECKOoe HarpshKeHue. BoabTmeTp 1
Jlaboparopnast pa6ora "Cobopka u

56 WCIIBITAaHUE DJICKTPUUECKON 11T 1
MIOCTOSIHHOTO TOKa"

57 3aBUCUMOCTh CHJIBI TOKA OT HAIIPSIKCHHSI. 1
3akon OmMa JyIsl y4acTKa enu
Jlaboparopnast paborta "HcciaenoBanue

58 3aBHCHMOCTH CHIIBI TOKA, IPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSKEHHS Ha
pPE3UCTOPE U CONMPOTUBIICHUS pe3ucTopa”

59 DIEKTPUUECKOE COMPOTUBIICHHUE. 1

VY ienpHO€E CONPOTUBIICHUE
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60

JlaGopatopnas pabora "Onpeznenenue
YIEIBbHOTO COMPOTUBIICHUS MPOBOIHUKA"

61

Pemenue 3agau no reme "IneKTprUUECcCKOe
CONIPOTUBJICHHUE. Y IEJIBHOE
COnpoTHUBJIEHUE"

62

Permrenne 3agaud mo reme "3akox Oma"

63

IlocnenoBatenbHOE U napaJjijieJIbHOC
COCAUHCHUA IMTPOBOAHNUKOB

64

Jlaboparopnas padota "IIpoBepka
[IpaBUJIa CIIOKEHUS HAIIPSKEHUM IIPU
MOCJIEI0BATEIHLHOM COEIMHEHUH IBYX
pe3uctopos"

65

Pemrenue 3agad mo reme
"I[TocnenoBarenbHOE U apaJIEIbHOE
COEAMHEHHUS TPOBOJHUKOB"

66

Jlaboparopnast padota "IIpoBepka
IpaBujia JJIs1 CUJIbl TOKA MPU
MapajijIeIbHOM COEIMHEHUU PE3UCTOPOB"

67

Pemenne 3a1a4 Ha IPUMCHCHHUEC 3aKOHA
Owma AT Pa3INYHOI0 COCANHCHU S
IIPOBOAHHUKOB

68

OJ1C u BHYyTpeHHEE COPOTUBIICHUE
HCTOYHHUKA TOKa. 3akoH OMa 111 HOTHOM
LEnn

69

Pemenne 3agau o teme "OJIC,
BHYTpPEHHEE COIPOTUBIIEHUE UCTOYHUKA
ToKa. 3akoH OMa 11 mojaHou nenu"

70

JlaGopatopHnas pabora "Onpexnenenue
OJ1C 1 BHYTPEHHETO COMPOTUBIICHUS
HMCTOYHMKA TOKA"

71

ITpaBuna Kupxroga

72

Jlabopartopnast pabota "IIpoBepka mpaBuI
Kupxroga"

73

VYpok-uccnenosanue "M3yueHne BOJIbT-
aMIIEpPHBIX XaPaKTEPUCTUK HEITMHEHHBIX
3JIEMEHTOB"

74

Pabota snexkrpudeckoro Toka. MOIIHOCTb
AIEKTPUYECKOTO TOKa

75

Jlaboparophnast pabora "Onpenenenue
paboThI ¥ MOIITHOCTH AJIEKTPUUIECKOTO
TOKa"

76

3akon Jxoynsa-Jlenna. Ilorpedurenu
aneKTpudecKoro Toka. Koporkoe
3aMBIKaHHEC

77

Ypok-koHpepernus "OObsICHEHNE U
MPUHIIMI JEHCTBUS TOMAIIHUX
ANIEKTpOHArpeBaTebHBIX TPHOOPOB"
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78

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
Teme "DIEeKTPUUECKUE 3apsiIbl.
3apspKeHHbBIE Tela U UX B3aUMOJICUCTBUSL.
[ToCTOAHHBIN JIEKTPUUECKUN TOK"

79

KontponbHas padoTa mo teme
"DnexkTpudeckue 3apsaapl. 3apsKEHHbIE
Tella U X B3auMoaencTBusa. I1ocTOSHHBIN
AIEKTPUUYECKUN TOK"

80

IlocTostHHBIE MAarHUTEHL. MarHuTHOE MOJIE
3eMJIH U €ro 3HaUeHUe JUIA KU3HU Ha
3emiie

81

VYpok-uccnenosanue "N3yuenue
MarHMTHOT'O TOJISl TOCTOSIHHBIX MarHUTOB
IIpU UX 00BETUHEHUU U PA3JICIICHUN.
Busyanuzanus nosis noCTOSHHBIX
MarHuToB"

82

OmneIT OpcTena. MarauTHoe nose
IEKTPUUECKOTO TOKA

83

OneiT AMniepa. MarHuTHOE 110JI€ KaTyIIKU
¢ TokoM. [IpuMeHeHne 31eKTpOMarHuToB B
TEXHHUKE

84

Cuna Amnepa u onpeieneHue eé
HanpaBJIeHUs

85

Pemenue 3agaud no reme "Cuna Amnepa u
olnpezaeneHue e€ HanpasieHus"

86

QHGKTpOI[BI/II‘aTeJIB IIOCTOSSTHHOTI'O TOKA.
Hcnonb3oBanue 31eKTpoaBUraTenc B
TEXHUYECKUX YCTPOMCTBAX U HA
TPAHCIIOPTE

87

Jlaboparopnast pabora "U3yuenue
HGfICTBPIH MAarduTHOI'O II0JIsI Ha
MPOBOJHUK C TOKOM"

88

VYpoxk-koHpepenuus "[Ipakruyeckoe
MPUMEHEHHUE JICKTPOIBUTaTENe"

89

Jlaboparopnast pa6ora "KoHcTpynpoBanue
Y U3y4eHUe paboThI dNIeKTpoaBUrarens"

90

Jlaboparopuas padota "Uzmepenue KI1/]
3JIEKTPOJIBUTATEIbHON YCTAaHOBKH"

91

OnbiTel Papazes. 3aKoH
3JIEKTPOMArHUTHOM MHAYKuuu. IIpaBumno
Jlenna

92

VYpoxk-uccnenoanue "Hccienopanue
I/IBMeHeHI/Iﬁ 3HAUYCHUSA U HaHpaBHeHI/IH
WHAYKIIMOHHOTO TOKa"

93

Pemenue 3anau no reme "3akoH
AJIEKTPOMArHUTHON MHAYKIMH. [TpaBuiio
Jlenna"
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Onexrporerepatop. CriocoOb! MOTyYeHUS

94 1
ANEKTPOIHEPTUH
Ypok-koH(pepeHus "IIEeKTPOCTAHITUN Ha

95 BO300HOBIISIEMBIX HCTOYHHKA SHEPTUU. 1
[TpoGnemsbl sxosioruu. TonauBHBIE
3JIEMEHTBHI U 3JIeKTpoMoomIn"

9% [ToaroroBka Kk KOHTPOJIBHOMU paboTe 1Mo 1
Teme "DJIeKTpOMAarHUTHBIE SIBJICHHS "

97 KontponbHas padora 1
"DneKTpoMarHuTHbIE SIBJIEHUSA"

98 Pabora ¢ Tekcramu o reme "TernmoBbie 1
sIBJICHUS"
PaGora ¢ TekcTamu o Teme

99 "DeKTpudecKue 3apsbl. 3apsKCHHbBIC 1
TeJla U UX B3auMojiercTeue"

100 PaGora ¢ TeKCTaMu 510 teme "[locTosHHBIHI 1
ANEKTPUYECKUH TOK

101 Pabota C"TGKCTaMI/I 1o Teme "MarHuTHble 1
SIBIICHUS

102 '1‘)3.60Ta C TEKCTaMH IO TeMe 1

DJIEKTpOMAarHuTHasi MHIYKIus'"
OBILIEE KOJIMYECTBO YACOB I10 102 295

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

Oobs3aTesibHbIE YUeOHbIe MATEPUAJIBI VISl YYEHUKA

» Ousuka: 8-it kimacc: 06a30Bblid ypoBeHb: yueOHuk / .M. Ilepbimkun, A.W. BaHOB. — 4-¢ u3n.,
crep. — Mockaa: [Ipocsernienue, 2024. — 255, [1] c.: u.

MeToanyecKue MaTepUAIbI A5 YUUTEIs

1. KoHTpoJIbHBIE U CaMOCTOATENbHBIE PA0OTHI 1O (PU3HKE. 8 KIacC: K yUeOHUKY
A.B.Tleppimknna «®usuka. 8 kinace». DI'OC (xk HoBomy yueOHuky) / O.U. I'pomuieBa. — 7-e usm.,
nepepabd. u gon.— M.: MU3narensctBo «Ok3amen», 2017.-128 c.

2. OnopHble KOHCIIEKTHI U pa3HOYpOBHEBbIE 3afanus. K yueOHuky asns
obmeo0Opa3oBaTeNbHBIX YueOHBIX 3aBeaeHunid A.B.Ilepoimkun «@usuka. 8 kimacey». / E.A.MapoH -
CII6.: OO0 «Buxkropus miocy, 2017. - 96 c.

3. COopHuk 3ama4 mo ¢usuke. 7-9 kaaccel: yuebd.mocodue aist o01eo0pa3oBar. OpraHu3aImii
/ B. . Jlykamuk, E.B.MBanoBa. — 30-e uzn. — M.: [Ipocsemienue, 2016. — 240 c.: ui.

4. YHuUBepcalibHbIe IOYpOUHBIE pa3paboTku 1o ¢usuke, 8 kinace / B.A.Boakos — 3-e u3.,
nepepad.u gom. — M.: BAKO, 2009. — 368 c.

5. ®usuka. 8 kiacc. Pa3HOYpOBHEBBIE CAMOCTOSATENLHBIC H KOHTPOJIBHBIE PA0OTHI /

JI.A Kupuk — M.: UJIEKCA, 2014. - 208 c.

6. ®dusuka. 8kinace: yuedHo-MeToaudeckoe mocooue / A.E.Mapon, E.A.Mapon. — 11-e u3n.,
crepeorurt. — M.: Jlpoda, 2013-125 c.: u.

7. ®usnka. § kiacc. TemaTuueckrue KOHTPOJIbHbBIE pabOTHI : yued. mocoOue I yJaIuxcs

obmeobpaszoBarenbHbIx opranuzanuii / JI. O. I'enaenmreitn, E. H. EBnaxosa, H. B. bonnapenko.
- 3-e u3n., crep. - M. : Muemo3uHa, 2016. — 96 c. : u.

8. ®usuka. torosas arrecranus. Tumobie TecToBble 3ananus. 8 kiacc. / O.M.I'pomiera. —
M.: U3patenscTBO «OK3aMen», 2014. — 96 c.

Ilndpossie 00pazoBaTenbHbIE pecypchl U pecypcbl cetn UHTepHeT
¢ bu6mmoreka [{OK https://m.edsoo.ru

e GetAClass - dusrka B ONMBITaX M SKCICPUMEHTAX.
https://www.youtube.com/user/getaclassrus

e GalileoRU https://www.youtube.com/user/GalileoRU

e ludoypok https://www.youtube.com/user/upiterra

MartepuajbHO-TEXHHYECKOE OCHAIIlEeHH e

e KoMmrmbroTep

e MyJIbTUMEIUIHBIN IIPOEKTOP

e KomrekTsl o0opyaoBanus 1o ¢usuke 1t cnauu ['MA

MarepuanbHo-Texunueckoe odecnedenune LHTT-315

1. CrapToBbIii HAOOP KOMIUIEKT JJIsl Hadaia paboThl C OTHOTLIATHBIM

MUKpOKoMIbIoTepoM Arduino

2. ObpazoBarenbHbIi HA00p «AMriiepkay, [Inara Arduino Uno, miata MEKpOKOHTpOJIIEpa
Arduino, ®oTtope3uctop

3. JlaTunk HakjoHA, /laTunk TMHUH, TEpMUCTOD, J[ByxKonécHoe maccu podora, CepBONPUBO

4. Texcrossiii XKK-3xpan

5. Habop "YueOnas mapa" B coctae: Konrpounnep, Jlatunk nunauu, Jlatank xacanus, Y3 Jlatunk
paccrostaust, K Jlatuuk paccrostaus, Buneomomyns, Mukpodon, CepBonpuBo1 1iudpoBoi,

6. CunoBoii MOTOp ¢ PHKOAEpOM, OMHUKOIECa

7. OGpa3oBarenbHbII pOOOTOTEXHUYECKUH MOYIIh «ba3oBbiit ypoBeHb», KoMIuiekT st cOopku
3aXBaTHOTO YCTPOWCTBA, BKIIIOYAIOIIUI B ce0s CXBAaT MAaHUITYJIATOPA, KOMIUIEKT 3y0OUaThIX KOJIEC
8. Kommuiekt Ha 6a3e npuBoAa MOCTOSHHOTO TOKA U CHJIOBOTO MOIYJIS
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JIMCT KOppeKTHUPOBKHU padoueil MporpaMmmbl

Ne ypoka | Ne ypoka TeMma no miany Tema no paxkry IIpuuuna Cnoco0
no no gakry KOPPEKTHPOBKH | KOPPEKTHPOBKH
IUIAHY
« » 20
Yuurenp
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