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PACCMOTPEHO COI'TACOBAHO

Ha 3acemanuu [[IMO 3amectuTens aupekropa no YBP
« Jo »  of 2023 r. e/~ /Muxaitnosa C.I/
ITIporoxon Ne / « I/ » o 2023 1.

Pabouyas nporpamma
10 aJaNTHPOBAHHOH 00pa30BaTe/ILHOI NMporpaMmme
OCHOBHOTI0 001Iero 00pa3oBaHus JJIsl 00yYaIOIMHUXCH € 32JeP:KKOH MCHXHIECKOro pasBUTHS
B YCJI0BHSAX 001e00pa30BaTEIbHOI0 Kjacea

HammMenoBanue yueOHOTrO mpeamera «Pu3nkar

Krnace 8

Y poBeHb OCHOBHOTO 00IIIEro 00pa3oBaHus

Cpok peanmuzaruu nporpammsl 2023-2024 y4ye0HbIH rox

KonuyecTBo 4acoB 1o y4eGHOMY IUIaHy Bcero 68 4acoB B roj; B HEAENIo 2 Jaca

Pabouyro nporpammy cocraBuna Hepagosckux Tarpsina iBaHOBHA




MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTAaBJIEHA HA OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTam
OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTebHOM mporpammsbl, npeactaBieHHbx B @I'OC 00O, a takxke ¢ yué€rom QenepaabHOi
paboueii mporpamMmMbl Bocniutanusi U Konuenuuu npenoaaBanus yue6Horo npeamera «Duznkay.

Coneprxanue mporpaMMbl 1o (U3MKe HarpaBlieHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYYHON IPAMOTHOCTH OOYYArOIIUXCS M OPTaHU3aLUI0
u3ydeHus: (pU3MKM Ha JEATEIbHOCTHOH OCHOBe. B mporpamMe mo (u3muKe yYUTHIBAIOTCS BO3MOKHOCTH YYEOHOTO IpenMeTa B pealln3alluu
tpeboBanuit ®I'OC OOO k muaHupyeMbIM JTUYHOCTHBIM M METalmpeIMETHBIM pe3yJabTaTaM OOYYEHHS, a TaKKe MEXKIPEIMETHBIC CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUsl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeaesieHne yd4eOHOro MaTepuaia rmno rogam oOydeHus (1o Kiaccam), mpeaiaraeT MpUMEpPHYIO
[IOCJIEZI0BATEIbHOCTh W3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTHUS IPEAMETHOTO COJEp)KaHUS U yu€Te BO3PACTHBIX OCOOEHHOCTEN
00yJarommxcs.

[Iporpamma o ¢usuke pazpadboTaHa ¢ LEIbI0 OKa3aHHUsI METOJUYECKON MOMOIIM YUUTEIO B CO3AaHUU paboyeil mporpaMMbl o ydeOHOMY
MIpEAMETY.

®du3zuka ABISETCS CUCTEMOOOPA3YIOIIMM JUUISl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, TOCKOJIBbKY (DU3MUECKHE 3aKOHBI JIEKAT B OCHOBE
IIPOLIECCOB U SIBJIEHUH, M3ydyaeMbIX XUMUEH, Ouonoruei, actpoHomueil u ¢usnueckoil reorpadueid, BHOCUT BKJIAJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MHpa, [IPeJoCTaBIsgeT Haubosee sicHble 00pa3iibl MPUMEHEHHs] HAyYHOTO MEeTOo/la MO3HAHUs, TO €CTh Croco0a MOIyYeHHs JOCTOBEPHBIX
3HaHUHU O MHUpE.

OnnHa u3 TIaBHBIX 337124 (GU3HYECKOT0 00pa3oBaHUs B CTPYKType 001Iero o0pa3oBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH M UHTEpeca K HayKe Y 00y4Jaroluxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM YpOBHE HpEANoOiaraeT OBJIAJCHHE CICAYIOIMMH KOMIIETEHTHOCTSMH, XapaKTepU3yIOLUMHU
€CTECTBEHHO-HAYYHYIO I'PaMOTHOCTB!

® HAY4YHO OOBSACHATH SBJICHMUS,
® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEIOBaHMS;
® UHTEPNPETUPOBATH JAHHBIE U UCIIOJB30BATh HAyYHBIE JOKA3aTEIbCTBA JJIs MTOJIy4YEHHUS BHIBOJIOB.

Ilenn m3ydeHus (U3MKU Ha ypOBHE OCHOBHOrO o0Iero obpasoBaHusi ompenaesneHbl B KoHuenuuu mnpenogaBaHus Y4eOHOTO IMpeaMera
«Du3uka» B o00pa3oBaTelbHbIX oOpraHmzanusx Poccuiickoil dexepanmu, peanus3yroOIMX OCHOBHBIE O00IIE00pa3oBaTeIbHbIE MPOTPAMMBL,
yrBepxkaAEHHON pemieHneM Kosmnerun MunucrepcrBa npocsenieHus: Poccuiickoit @enepanuu (porokoit ot 3 nekadps 2019 r. Ne [1K-4BH).

Hean n3ydyenus PpU3NKu:



npuoOpeTeHne HMHTEpeca M CTPEeMIICHHS OOyYaroIluXcs K HAayYHOMY H3YYEHHIO HPUPOJBI, pPa3BUTHE HMX HWHTEIUICKTYalbHBIX W
TBOPUYECKUX CIIOCOOHOCTEH;

Pa3sBUTHUC HpeI[CTaBJICHI/Iﬁ O HAYYHOM MCTOAC IMMO3HAHUA U q)OpMHpOBaHI/Ie HCCIICAO0BATCIILCKOI'0O OTHOHICHUSA K OKPYIKAIOIUM SABJICHUSM
(dbopMHUpOBaHKE HAYYHOTO MUPOBO33PCHHUS KaK Pe3yJibTaTa H3yUYEeHHUSI OCHOB CTPOCHHUS MaTepHH U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
bopMupoBaHUE MPEICTABICHHUI O PO (PU3KUKHU ISl PA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHHUKH U TEXHOJIOTHI;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX chepax Oyayiiell nmpodecCHOHaIbHOM NesSTeIbHOCTH, CBSI3aHHON C (DU3UKOMU, MOATOTOBKA K
JaJbHENIeMy OOy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTrKEHHE ITHX IEJIeH MporpaMMbl 1Mo (PU3WKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS OOECIICUMBACTCS PEIICHHEM CIICTYIOIINX

3amayg;

MPUOOpEeTEeHNEe 3HAHUKM O JUCKPETHOM CTPOCHUM BEIECTBA, O MEXAHWYECKUX, TEIUIOBBIX, 3JIEKTPUYCCKUX, MATHUTHBIX M KBAaHTOBBIX
SIBIICHUSAX;

MPUOOPETEHNE YMEHUH OIUCHIBATh U OOBSICHATH (PU3MUECKUE SBJICHHS C UCIIOJIb30BAHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIECHUS MPOCTEUININX PpacyETHBIX 3aJad C HCIOJb30BaHUEM (PU3WYECKUX MOJEeNeH, TBOPYECKUX H
MPaKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUH HAOIIOAATh TPUPOIHBIC SIBJICHUS U BBITIOJHSITH OIBITHI, JIJAOOPATOPHBIE PAOOTHI U AKCIIEPUMEHTAJILHBIE U CCIICIOBAHUS
C HCTIOIb30BAaHUEM U3MEPUTEIBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboOThHI ¢ HHpOpMaIuel HU3UIECKOro COJIep KaHms, BKIIIOYast ”HPOPMAIIMIO O COBPEMEHHBIX IOCTHKEHUSIX (PUZUKH,
aHaJlu3 U KPUTUYECKOE OlIEHWBaHKE HH(POpMAIIUY;

3HAKOMCTBO €O chepamu nmpodhecCuoHaTbHON AeSTEIbHOCTH, CBA3aHHBIMH C (DU3UKON, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAaHHBIMHU
Ha JIOCTIKEHUSX (GU3NYECKON HAYKH.

Ha wusydenune ¢usuku (0a30BbIi  ypoBeHb) oOTBoguTCS: B 8 Kimacce — 68 wacoB (2 d4Waca B HEHAENIO).

[Ipennaraemslif B mporpamme 1o (u3MKe rnepeueHb JadopaTopHbIX padOT U ONBITOB HOCUT PEKOMEHIATENbHbIN XapakTep, yUUTelNb JeIaeT
BbIOOp MPOBENCHUS J1a0OPATOPHBIX pabOT M ONBITOB C YYETOM HHIMBUIYAIBHBIX OCOOCHHOCTEH OOYYarOIIUXCs, CIIUCKA SKCIEPUMEHTAIbHBIX
3aJJaHUi, IpeITIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.



COJAEP)KAHUE YYEBHOI'O IIPEJIMETA
8 KVIACC

Pasnen 6. TeruioBble siBIeHHS.

OcHOBHbIE TOJIOKEHUST MOJIEKYJISIPHO--KHHETUYECKOW TEOpUM CTPOCHHUs BemiecTBa. Macca W pa3Mepbl aTOMOB U MoJieKyid. OTBITHI,
MOATBEP>KIA0IIHE OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KMHETHYECKOI TEOpUH.

Mopnenu TBEPIOTO, KUIKOTO U Ta3000pa3HOro cOCTOSHUN BemiecTBa. Kpucrammueckue u amopdueie Tena. OObSCHEHUE CBONCTB Ta3o0B,
KHUIKOCTEH W TBEPIBIX TEJI HA OCHOBE MOJIOKEHHH MOJIEKYISPHO--KUHETHYECKON Teopuu. CMayMBaHWE U KANWJUISIPHBIC SBICHUA. TeIIoBoe
paciipeHue U cxaTue.

Temmnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKEHUS yacTHll. BHyTpeHHss sHeprus. CrocoObl M3MEHEHUsl BHYTPEHHEN
SHEPTUHM: TEIUIONEpeIaua U CoBepileHrne padboThl. Busl Teronepenayu: TEIIONPOBOAHOCTb, KOHBEKIIUS, N3ITyUCHHE.

KonwmgecTBo TEIUIOThL. YenbHAs TEIUIOEMKOCTHh BellecTBa. TeIiooOMEH W TEIJIOBOE pPaBHOBECHE. YPaBHEHHE TEILIOBOro OajaHca.
[InaBneHue u OTBepAeBaHME KPUCTAIIMYECKHX BEIIECTB. YJelbHas TemnoTa IuiaBieHus. [lapooOpazoBanue u konzaeHcamus. Vcmapenue.
Kunenue. Y nenpHas temnora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHUS OT aTMOC(HEpPHOTO JaBICHHUS.

Brnaxnocts BO3ayXa.

DHeprus ToMBa. Y IeibHas TEII0Ta CrOpaHus.

[Tpunnmmns! padote! TemnoBbix aurateneit KI1/I rermmoBoro asurarens. TerioBble IBUTATENH U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysun.

Habmtoienue sBiaeH cMauMBaHUsI U KaMWJUISIPHBIX SBJICHHM.

HaGmronenre TenioBoro pacuiupeHust Tel.

N3menenune naBieHus ra3a mpu H3MEHEHUH 00BbEMa M HAaTPEBAHUH WITA OXJIAXKICHUH.
[IpaBuna u3amepeHus TeMIepaTypsl.

Buasl Terionepenaun.

OxmnaxeHre Ipy COBEPIICHHH PabOTHI.
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9. HarpeBanue npu coBepiieHnr padOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHeHME TEIIIOEMKOCTEN pa3TUYHbBIX BELIECTB.
11. Habmonenne KuneHwus..



12. HabntoieHue nocTosHCTBA TeMIepaTyphl MPH IIABJICHHH.
13. Monenu TemIoBbIX ABUTATEIIEN.
Jlabopamopuvie pabomul u onvimol.
OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.
OnBITHI 110 BBIPAIMBAHUIO KPUCTAUIOB [IOBAPEHHOM COJIM WM caxapa.
OnbIThI 10 HAOIOEHHUIO TETJIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs MU OXJIAXKACHHUS.
[IpoBepka rumoTe3bl TMHEHHOM 3aBUCUMOCTH ITTMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPHUECKON TPyOKe OT TeMIiepaTyphl.
Habmoienne n3MeHeHus: BHyTPEHHEH SHEPTUU Tella B pe3ysbTare Terionepeaadyu U paboThl BHEIIHUX CHJL.
Wccnenosanue siBieHus TEII000MEHa IPpU CMEIIMBAHUM XOJIOJHOM U ropsiueil BOJbI.
Onpenenenre KOIMYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJIOM MPU TEIIIO0OMEHE ¢ HArPEThIM METAIIMUECKUM LIUJIMHIPOM.
. Onpenenenyie yaenbHOU TEIIIOEMKOCTH BELIECTBA.
11. UccnenoBanue npouecca uCapeHusl.
12. Onpenenenne OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHON TEIIOTHI IUIABJICHUS JIbJIA.
Pa3pes 7. JiekTpuyeckne 1 MATHUTHBIC SIBJICHHS.
Onextpuzanus Ted. JIBa ponxa >MeKTpUYECKHX 3apsiioB. BzaumopelicTBue 3apspkeHHBIX Tenl. 3akoH KynmoHa (3aBUCHMOCTH CHIIBI
B3alMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJTMYUHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMH).
OnexTpuueckoe nojie. Hanpspk€HHOCTD 3ekTpuyeckoro noss. [IpuHun cyneprno3unuy 31eKTpUUecKuX Mojeil (Ha KaueCTBEHHOM YPOBHE).
Hocurenn snexkTpuuecknx 3apsanoB. OJIEMEHTApHBIM anekTpuueckuil 3apsan. CrtpoeHue atoMa. [IpoBOIHUMKM M IHANEKTPUKH. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.
DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUUECKOTO0 TOKA. MICTOYHMKM TOCTOSHHOTO TOKA. JIEHMCTBHSA AIEKTPUUYECKOTO TOKa
(TernnoBoe, XUMUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.
OnekTpuyeckas nenb. Cwiia Toka. DiekTpudyeckoe HampstkeHue. CONpOTUBICHHE MPOBOJHHUKA. Y IEIBHOE COMPOTHUBIIEHUE BEIIECTBA.
3axon Oma a1 yuacTtka nenu. [locnenoBarenpHoe U napauieIbHOE COEIUHEHUE IPOBOIHUKOB.
PaboTa 1 MOIIHOCTB ANIEKTpHUYECKOro Toka. 3akoH Jlkoyns—JleHna. DnekTpuueckie Lenu U MOTPeOUTEeNN EKTPHUUECKON SHEPTHH B OBITY.
KopoTtkoe 3ambikanue.
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[Toctosinubie MarHUTHl. B3aumoielicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe noje. MaruutHoe nosie 3eMid U ero 3HaYeHHue JUIsl KU3HU
Ha 3emie. OnbIT DpcTena. MarHuTHOE MoJie SIEKTPUUECKOro Toka. [IprMeHeHne 3eKTpoOMarHuToB B TeXHUKe. [[eficTBHE MarHUTHOTO MOJIsi Ha
MIPOBOJHHK C TOKOM. DJIEKTPOJIBUTATEIb TOCTOSTHHOTO TOKA. VCcTonp30BaHUE IJCKTPOABUTATEIICH B TEXHUYECKUX YCTPOHUCTBAX U HA TPAHCIIOPTE.
Omneitel @apazes. SBienue snekTpoMarHuTHOM uHaykuuu. [IpaBuiio Jlenma. DnexkrporenepaTop. CrocoObl MOTYYEHHS 3JIEKTPUUECKOM
SHEPruu. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.
Jemoncmpayuu.
DnekTpu3anus Tel.
JIBa pojia 2JIEKTPUICCKUX 3apsI0B H B3aMMOJICHCTBHIE 3apsHKEHHBIX TEIl.
YCTpOHCTBO U ACHCTBHE ANEKTPOCKOTA.
DneKTpocTaTHuecKas HHAYKIIHS.
3aK0H COXpaHEHUS IEKTPHUUCCKUX 3aPsI/IOB.
[TpOBOAHUKY M TUAICKTPUKH.
MonenpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.
HcTouyHMKH TOCTOSIHHOTO TOKA.

AN

o

JIeNCTBUA 2IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUJIKOCTH.
. 'a30BBI# pa3psn.
. I3MepeHue cuiipl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTprUuecKoro Hanps>KeHUs! BOJIbTMETPOM.
. Peocrar n marasuH cCOpOTUBIICHHUN.
. B3aumopeiicTBie OCTOSHHBIX MarHUTOB.
. MonenrpoBaHue HEBO3MOXKHOCTHU Pa3/Ie€IEHUS ITOJIFOCOB MarHUTA.
. MonienrpoBaHie MarHUTHBIX MOJIEH MOCTOSHHBIX MarHuTOB.
. OnsIT OpcTena.
. MarautHoe nose Toka. DJIeKTPOMarHuT.
. JlelicTBME€ MarHUTHOT'O TIOJIS1 HA IPOBOJHHUK C TOKOM.
. DNEKTpOoABUTaTENb IOCTOSIHHOTO TOKA.
. UccnenoBanue siBI€HUS 2JIEKTPOMAarHUTHOM WHIYKIIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHUs MHIYKIIMOHHOIO TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHHUS.
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25.

9HeKTp0FeHep aTop MMOCTOAHHOI'O TOKA.

Jlabopamopnusie pabomot u onvimel.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITH IO HAOTIOACHUIO SJEKTPU3ALUH TEJI MHAYKIUEH U IPH CONPUKOCHOBEHHH.

HccnenoBanue 1eiCTBUSA JIEKTPUUYECKOTO MOJIS HA IIPOBOJIHUKH U JUBJIEKTPUKU.

COopka u mpoBepKa padOoThI JIEKTPUUECKOH IIEH MOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryinpoBaHue HaIPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.
OnbIThl, NEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTHUBIICHHS IMPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAJM IONEPEYHOro
CEYEeHMS U MaTepHaa.

[IpoBepka nmpaBuiia CI0KEHUSI HAIIPSHKEHUH ITPU [TOCIEA0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuiia AJisi CUIIbI TOKA MPH MapajIeIbHOM COETUHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI AMIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 pe3ucTop.

OrnpezneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIICIAEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HaNpsKEHUS Ha HEH.

Onpenenenue KI1/] narpearens.

HccnegoBanue MarHuTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB MPH UX O0BbEIMHEHUH U Pa3/IeIICHUN.

HccnenoBanue neicTBUs SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUSI KaTYIIKH C TOKOM W MarHuTa OT CHJIbI TOKa W HAIpaBJICHUS TOKa B
KaTylIKe.

N3yuenune neiicTBUS MATHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

KoucTpynpoBanue u usyueHue padoThl AIEKTPOABUTATENSL.

Nsmepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OnpIThl 1O HCCIEIOBAHUIO SBJIEHUS DSJIEKTPOMAarHUTHOM MHIYKIMHU: HCCIEIOBaHUE W3MEHEHUM 3HaueHuss M HallpaBJICHUSA
WHJIYKIIHOHHOTO TOKa.



IINTAHUPYEMBIE PE3YJIBTATBbI OCBOEHUSA YYEBHOI'O ITPEIMETA

Cornacno ®I'OC OO0, ycranaBiuBaroTcsi TpeOOBaHUS K Pe3y/IbTaTaM OCBOCHUS 00YYAIOLIMMHCS TPOTPaMM CPEIHEro 00IIero 00pa3oBaHus:

JIMYHOCTHBIM, MCTAITPCAMETHBLIM U MPCIAMCTHBIM.

I/I3yquHe (bI/ISI/IKI/I Ha YPOBHC OCHOBHOI'O 0611[61"0 06pa3OBaHI/I$I HarpasJICHO Ha JOCTHXKCHHEC JHMYHOCTHBIX, MCTAIIPCAMETHBIX U

MpECaAMCETHBIX O6p330BaTeHBHHX PE3YIbTaTOB.

B pesynprate m3ydyeHus (U3MKM HA YpOBHE OCHOBHOTO 00Iero obpaszoBanus y oOydaromierocs OyayT chOpMHUpPOBAHBI CIEAYIOIINE

JIMYHOCTHBIC PE3YJIbTAThI B HaCTU!

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

[] mposiBIieHUE UHTEpeca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (hU3MUECKOI HAYKU;

[] HIeHHOCTHOE OTHOIIEHHE K IOCTHXKEHUSM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

[J TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXKIEHUU OOIIECTBEHHO 3HAYUMBIX M STUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (DU3UKHY;

] 0co3HaHME BaXKHOCTH MOPAIbHO--3TUUYECKUX MMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHUS:

[] BOCTIpUATHE ICTETUYECKUX KauyecTB (PU3NUYECKON HAYKH: €€ TapMOHUYHOTO TOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

[] oco3HaHHEe IIEHHOCTH (PU3UYECKOW HAyKM KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHpA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaKHEHIIen
COCTAaBJISIIOLIEN KYJIbTYpHI;

[] pa3BUTHE HAYYHOH JIF0O03HATEIHHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNbHOCTH,

5) dopMupoBanusi KyJbTYpPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONOJIYYMSI:

[] oco3HaHHe IEHHOCTH 0e30MmacHoro o0pasa )KM3HH B COBPEMEHHOM TEXHOJOTUYECKOM MHpPE, BAXKHOCTH MIPABHII O€30MaCHOTO MOBEICHUS Ha
TPaHCIIOPTE, Ha JIOPOTAX, C ANEKTPUUECKUM U TEIJIOBBIM 00OPY/IOBAHUEM B IOMAIIHUX YCIOBUSX;

[J chopMUPOBAHHOCTH HaBBIKA PEQIICKCHH, TPU3HAHUE CBOETO MpaBa Ha OIMUOKY U TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

[] akTUBHOE€ y4acCTHE B PEIICHUH MPAKTUICCKUX 3a/1a4 (B paMKaxX C€MbU, 00pa30BaTEILHON OpraHU3aIlNH, TOPO/Ia, Kpasi) TEXHOJIOTHIECKON 1
COLIMATILHOM HAMPABIEHHOCTH, TPEOYIOMIUX B TOM YKCie U (PU3HUUECKUX 3HAHUM;



e [] mHTEpeC K MPAKTHYECKOMY U3YUCHHIO MPOQECCHIA, CBI3aHHBIX C (DU3UKO;

e 7) 3K0JIOTHYECKOI0 BOCIIUTAHMSI:

e [] opueHTanus HAa MPUMEHEHHE (PU3MUECKUX 3HAHWUW JUIS PEIICHUs 3a7ad B OOJACTH OKPYXKAlollel cpeibl, MJIaHUPOBAHUS IMOCTYIKOB U
OLICHKH UX BO3MOXHBIX IIOCJICICTBUN JIUI1 OKPYXKAIOIIEH CPENbL;

e [] oco3HaHHeE II100aTBLHOTO XapaKTepa HKOJIOTHIECKUX TTPOOJIEM U MyTel UX PeIIeHNUS,

e 8) aganTanuM K M3MEHSIIONIUMCH YCJIOBUSAM COIMAIBLHON M PUPOJIHOM Cpeabl:

e [] moTpeOHOCTh BO B3aUMOJACMCTBUM NPHU BBHIMOTHEHUHU HCCIENOBAHUN M MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OIBITY H
3HAHUAM APYTHX;

e [ MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTD;

e [] motpeOHOCTh B ()OPMHPOBAHWU HOBBIX 3HAHUI, B TOM 4YMCiIe (POPMYIUPOBATH HJIEH, TMOHSATHSA, THIIOTE3bl O (PU3MUECKUX OOBEKTaxX U
SIBJICHHSX

e [] oco3HaHHE Ie(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DHU3UKH;

e [] mIaHMpOBaHUE CBOETO Pa3BUTHSI B TPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

L] ] CTpeMJIeHI/Ie aHaJII/ISI/IPOBaTI) 1 BBISIBJISITH B3aMMMOCBA3HU HpI/IpOIH)I, O6HI€CTBa U 3KOHOMUKH, B TOM YHCJIC C HCIIOJIB30BaHUECM (1)I/I3I/I‘~I€CKI/IX
3HAHUM;

e [} olleHKa CBOUX JIEHCTBUI C yUETOM BIIMSHUS HA OKPYKAIOILYIO CPEy, BO3MOXKHBIX INI00AJBHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOEHHS mporpamMmbl IO (pU3MKE Ha YpOBHE OCHOBHOrO 001Iero oOpasoBaHMs y oOywarouierocsi OyayT copMUpOBaHBI
MeTanpeAMeTHbIe Pe3yJbTAaThl, BKIIOYAIONME MO3HABATENIbHbIE YHUBEpCAIbHbIE y4deOHbIe JEHCTBHS, KOMMYHUKATUBHBIE YHHBEpCaJbHbIE
yueOHbIe JeCTBUS, PEryJIATUBHbIE YHUBEpCAJIbHbIE yueOHbIe AeHCTBUS.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jjornueckue aAecTBus:
® BBISBISTH M XapaKTepU30BaTh CYIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUH);
L] yCTaHaBJ'II/IBaTI) CyHIeCTBeHHBIﬁ HpI/IBHaK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAHUA HJIA 0606H1€HI/I$[ 158 CpaBHeHI/Ifl;
L] BBIABIIATH SaKOHOMepHOCTI/I nu HpOTHBOpe‘—IHSI B paCCManI/IBaeMBIX (baKTaX, JAaHHBbIX U Ha6J'IIO)IeHI/I$IX, OTHOCAIINXCA K (1)PI31/I‘-I€CKI/IM
SIBJICHUSIM;



BBISIBJISTh MPUYMHHO--CIICACTBCHHBIC CBSI3M MPU M3yYeHUH (U3NUYCCKUX SBIICHUH U TPOIECCOB, JCNATh BHIBOJBI C HCIOJIB30BAHUEM
JEMYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh TUTIOTE3HI O B3AaMMOCBSI3SIX (DU3NYECKUX BEIIMYUH;

CaMOCTOSITENILHO BBIOMPATh CHOCOO perleHus yuyeOHOW (u3mueckol 3amauu (CpaBHEHHE HECKOJIBKHUX BApUAHTOB PEIICHHUS, BHIOOD
HanOoJIee MOAXOSIIEr0 C YUETOM CAaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHUECB).

Ba3oBble uccienoBarejabcKue AeicCTBUA:

HCII0JIb30BaTh BOIPOCHI KaK HCCIIEN0BATEIbCKUI HHCTPYMEHT II03HAHNUS;

MIPOBOAUTH 0 CAaMOCTOSITEJIbBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXKHBIA (PU3MUECKHI SKCIEPUMEHT, HEOOJBIIOE HCCIIEJOBaHUE
(U3NYECKOTr0 SIBJICHUS;

OLICHHMBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh UH(OPMALIHIO, TOJIyYEHHYIO B XOJI€ UCCIIE0BAaHUS WIIN SKCIIEPUMEHTA;
CaMOCTOSITENTFHO (hOPMYITHPOBATH 00OOIIEHNUS M BEIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, ONIBITA, NCCIICTOBAHMS,
MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKXKE BBIIBUTATh MPEINOJIOXKEHNUS 00 UX Pa3BUTHU B
HOBBIX YCJIIOBHUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSTH Pa3JInYHBIC METOIbI, HHCTPYMEHTHI M 3alPOCHI IPU MOMCKE U 0TOOpe MH(DOPMAIUK WIIH JAHHBIX ¢ YIETOM MPEIOKEHHON
yueOHoM (hu3nueckoi 3a1auu;

aHAJTM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIHUIO PA3ITUYHBIX BUIOB M (DOPM MpEICTABICHUS;

CaMOCTOSITEJILHO BBHIOMPATh ONTHUMAIBHYIO (OPMY MPEACTaBlIcHHS MH(OOPMAIIMK ¥ HUTFOCTPUPOBATEH PEIlaeMble 3a/1aud HECIIOKHBIMU
cXeMaMH, JuarpaMMaMu, HHOU rpadukoil 1 uX KOMOWHAIIHSIMU.

KomMMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe JelicTBHA:

B XoAe OOCyXIeHHs ydeOHOro MaTepuana, pe3yibTaToB Ia0OpaTOpHBIX pabOT W MPOEKTOB 3a/laBaTh BOIMPOCHI MO CYIIECTBY
oOcy>kKaeMoli TeMBbI U BBICKa3bIBaTh UJICH, HAIIETICHHBIE HAa PEIICHUE 3a]]a4i U TIOJIJiepKaHKe 01arokenareIbHOCTH OOIICHHUS,
COTIOCTABJIATH CBOU CYXKJICHHUS C CYXKJACHUSIMH IPYTHX YYACTHUKOB JMaiora, 0OHapy»XKUBaTh pa3Inyle U CXOJCTBO MO3UIHI;

BBIPAXXaTh CBOIO TOUKY 3PE€HUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEJICTABIATh PE3YIHTAThI BHITTOJIHEHHOTO (PU3UYECKOTO OMBITAa (IKCIIEPUMEHTA, UCCIEA0BAHMS, TIPOSKTA);

MMOHUMATh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW W WHIUBUIYAIbHOW PaOOThI MMPU PEIICHUH KOHKPETHOW (PU3NUECKON TPOOIEMBI;
MPUHUMATh 1€ COBMECTHOW JEeSATEIHbHOCTH, OPTaHW30BBIBATH CHCTBUSA MO €€ IOCTIKCHHMIO: PAaCHpeNessiTh POJid, 00CYXIaTh
MPOIIECCHI U PE3YJIBTATHl COBMECTHOM pab0ThI, 000011aTh MHEHHUST HECKOIBKUX JTFOJICH;

BBITIOJIHATh CBOIO 4YacTh PabOThI, TOCTUTAsl KaYECTBEHHOTO Pe3yibTaTa MO CBOEMY HAIMpPABICHUIO M KOOPJAWHUPYS CBOM JICUCTBHS C
JIPYTUMH YJICHAMH KOMaH/IbI;



OIICHUBATh KAaueCTBO CBOErO BKJaga B OOIIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIM YYaCTHHKAMU
B3aWMOJIEVICTBUS.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE Y4eOHbIE eiiCTBUS

CaMoopranmaunﬂ:

BBISIBJIAATH MIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYalUsAX, TPEOYIOUINX IS peIieHus (PU3MUeCKUX 3HAHHIA;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOJIXOJaX MPHUHITHUS pelIeHUH (MHAMBHUIYaJIbHOE, IPUHATHE PELICHUs B TPYIIE, IPUHATHE PELIECHUI
rpymIoi);

CaMOCTOSITENTFHO COCTABJIATH AJTOPUTM pelieHus (U3NYECKON 3a/laud WM IJIaHa MCCIEIOBAHUS C YU4ETOM HMMEIOUIMXCS PECypCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh NpeJlaraeMble BApUaHTHI pEIICHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIMOHAJbHBII HHTEJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalllX U IIpeJIaraTh IUIaH €€ N3MEHEHUS;

OOBSICHATH PUYHHBI JOCTIOKEHUS (HETOCTHKECHNUS) PE3yIbTaTOB JIEATEILHOCTH, JaBATh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B J€SITEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NYECKOTO MCCIEOBAHUS WIM MPOEKTa) HA OCHOBE HOBBIX
00CTOSITENTLCTB, U3MEHUBIINXCS CUTYaIUil, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUAM,;

CTaBUTH ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJIe CIopa WM JUCKYCCHM Ha HAy4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHHs U JIOTUKY
ApYToro,

MIPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU pelleHuH (PU3MYecKuX 3a7ad WM B YTBEPXKACHUSAX HAa HAayyHbIe TEMbl U TaKOE K€ MPaBo
IpyToro.

INPEAMETHBIE PE3YJIbTATbBI

K xonimy oOyueHusi B 8 kijiacce mpeaMeTHBIC Pe3ysbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh C(HOPMHPOBAHHOCTH Y OOYUAIOIIMXCS

YMCHMMN:

HCIIOJIB30BATh IIOHATHUA: MAacCa W pPasMEPbl MOJICKYJI, TCIIJIOBOC JABUXKCHHUEC aTOMOB MW MOJICKYJI, arp€raTHbIC COCTOSAHHUA BCIICCTBA,
KpUCTAJUNIMYCCKUC U aMOp(I)HLIC TCI1a, HaCLIHleHHLIﬁ n HCHaCBIH_ICHHLII‘;I nap, BJIAKHOCTH BO3JyXa, TCMIICPATYpa, BHYTPCHHAA SHCPTHA,



TEIUIOBOM JIBUTATEb, JJIEMEHTAPHBIA AJICKTPUUCCKUNA 3apsjl, DJIEKTPUYECKOE I10J€, MPOBOAHUKU M JAUIICKTPUKH, MOCTOSIHHBIN
AJIEKTPUYECKUM TOK, MArHUTHOE TOJIE;

pasznuuaTh SBJICHUS (TEIIOBOE PACIIMPEHHUE W CKaThe, TEeIuIoNepeaaya, TeIIOBOE PaBHOBECHE, CMAauyWMBaHKE, KAMWLISIPHBIC SBIICHUS,
WCIIapeHue, KOHJSHCAIWs, TUIaBJICHUE, KpUCTAILTU3aius (OTBepJeBaHNuEe), KUIICHUE, TeIUIonepenaya (TermIonpoBOIHOCTh, KOHBEKITHS,
M3JIy4eHHE), SJCKTPU3alUsl TeJl, B3aUMOJICUCTBHUE 3apsiioB, JEHCTBUS DJIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHWE, B3aWMOJCICTBUE
MarHuTOB, JEHCTBUE MArHUTHOTIO TOJISl HAa MPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE OIIBITOB, JIGMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MUECKUX SIBIICHUH B OKPYXKAIOMIEM MHUpPE, B TOM YHUCIC (PU3HUYCCKUE SIBICHUS B MPHUPOJC:
MMOBEPXHOCTHOE HATSKEHHWE U KAWJUIAPHBIE SIBJICHUS B IPUPOJAE, KPUCTAILIBI B MpUpoJe, uznyueHne ColHIa, 3aMep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, YJICKTPHUSCKUE SIBJICHUS B aTMOCcdepe, JIEKTPUIESCTBO KUBBIX OPraHU3MOB,
MarHuTHOE mojie 3emiid, Aperd MOoIrCoB, poidb MArHUTHOTO TOJISI JJISl JKM3HU Ha 3emJie, TOJIIPHOE CHUSHUE, NMPU ITOM IMEPEBOAUTH
MIPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICIATH CYIIICCTBCHHBIE CBOMCTBA (MPU3HAKH ) (DU3UYECKHUX SBIICHHUIA,

OIHMCHIBATh M3YUCHHBIC CBOWCTBA TEN U (GU3MUYCSCKUE SIBJIICHUS, HUCIIONB3ys (PM3MUSCKHUE BEIIMYUHBI (TEMIIepaTypa, BHYTPEHHSS SHEPTHs,
KOJMYECTBO TEIUIOTHI, yJeNbHas TEIUIOEMKOCTh BEILECTBA, yJelbHas TEIUIOTa IJIaBJICHUS, YyJeNbHAs TEIUIOTa MapooOpa3OBaHUS,
ylenabHas TeIUIoTa CropaHHs TOIUIMBA, KOI(PPHUIMEHT MOJIe3HOro JCHCTBHS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAKHOCTb BO3YyXa,
AJIEKTPUYECKUN 3apsl, CHJIA TOKA, SJEKTPUYECKOE HAMPSHKEHUE, CONMPOTUBIICHUE MPOBOJHUKA, YAEIBHOE CONPOTUBICHHUE BEUIECTBA,
paboTa W MOIIHOCThH DJEKTPUYECKOTO TOKA), MPH OMUCAHWU TPABUIBHO TPAKTOBATH (DU3WYECKUN CMBICI HCIOJIB3YEMBIX BEIHYMH,
0003HAYECHUS] U EIUHUIIBI (PU3NYECKUX BEIMYWH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIHUYHUHY C JIPYTUMHU
BEJTMYUHAMU, CTPOUTH IPapUKU H3y4YEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeM, (pU3MUECKHE SBICHHUS U MPOIECCHI, UCIOJb3ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUECKON
TEOpUU CTPOEHUS BELIECTBA, MPUHIUI CYMEPIO3UIINH MOJei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsiaa, 3akoH Oma s
ydacTka 1en#, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEeHUsI YHEPTUH, TPU ITOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMUCHIBAThH
€ro MaTEMaTHYECKOE BBIPAKEHHE;

OOBSACHTH (PU3NYECKHUE TPOIIECCH U CBOKMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTYaIlMi MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATh NTPUINHHO-CIICACTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE W3 1—2 JIOTMYECKUX IIAaroB ¢ OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBA
(bu3MYECKUX SIBICHUN, PU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEHH;

pemaTh pacu€THBIE 3a/1a4u B 2—3 NEUCTBUS, UCTIONIB3YsI 3aKOHBI U (POPMYJIBI, CBS3BIBAIOITNE (DU3NUCCKHE BEIMYMHBI: HA OCHOBE aHaIu3a
YCIOBUS 33[]a4M 3alHChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJIOCTATOK NAHHBIX IJIsl PEIEHUs 3a[a4ud, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOIUMBIE IS €€ PElIeHUs, MPOBOJUTHh PAcu€Thl U CPAaBHHUBAThH IMOJYyYEHHOE 3HAYCHHE (DU3UYECKON BEITWYWHBI C W3BECTHBIMHU
JTaHHBIMU;



pacrio3HaBaTb HpO6JIeMLI, KOTOPBIC MOXXHO pCHIUTD IIPU ITOMOIIN (1)I/I3I/I‘~I€CKI/IX MCTO OB, UCIIOJIB3YA ONMMCAHUC UCCIICIOBAHUS, BBIIACIATH
IMPOBEPACMOC MPCAITOJIOKCHUC, OLICHUBATL NPABUIJIBHOCTD MMOPAJKA IPOBCACHUA UCCIICA0BAHUA, NCTIATh BBIBOJbI;

IMPpOBOAWUTL ONIBITHI I10 HaGJ'IIOI[GHI/IIO (I)I/I3I/I‘-IGCKI/IX SIBJIEHUU WU (1)I/I3I/I‘-ICCKI/IX CBOICTB TEI (KaHI/IJIJIHpHBIG SABJICHUA, 3aBUCHUMOCTbD
JaBIICHHS BO3JlyXa OT €ro o0bEéMa, TeMIIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U HArPEBaHUs NIPU U3IYYCHUHU OT LBETA M3JTydaronien
(TorIoNIaroIIei) MOBEPXHOCTH, CKOPOCTh UCIIAPSHUS BOJIBI OT TEMITEPATYPBI XKUAKOCTH U TUIOMAN €€ MTOBEPXHOCTH, MIEKTPH3AINS TEJ
u B3aHMOI[eI>'ICTBPIe QJICKTPHUYCCKUX 3apsAa0B, BSaHMORCﬁCTBHe IMOCTOAHHBIX MArHUTOB, BU3YyaJIMU3allusd MArHUTHBIX MOJIEM IMOCTOSHHBIX
MarduToB, I[eflCTBPIﬂ MAarauMTHOI'O IIOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA QJICKTpOMArHuTa, CBOMCTBA QJICKTPOABUIATCIIA IMOCTOSAHHOTO
TOKa): (hOPMYIHPOBATH MPOBEPSIEMBbIC TIPEITIOIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYA0BaHUS, OTIMCHIBATH X071 OIbITa
1 (GOPMYJIUPOBATH BHIBOJIBI,

BBINOJIHAT TMPSIMbIE M3MEPECHUS TEMIIEPATyphbl, OTHOCUTEIBHON BJI&YKHOCTH BO3/yXa, CHJIBI TOKA, HANPSDKEHUS C HCIOJIb30BAHUEM
AHAJIOTOBBIX TPUOOPOB M JATYMKOB (DU3UYECKUX BEIMYUH, CPAaBHUBATh PE3YJIbTAThl M3MEPEHH C YU4ETOM 3aJaHHOW aOCOJIHOTHOM
MOTPEIIHOCTH;

MPOBOJIUTh HCCIICIOBAHHE 3aBUCHMOCTH OJHOM ()M3MYECKOH BEIMYMHBI OT JPYrOM C HCIOJb30BAaHHEM IMPSIMBIX H3MEPEHHIA
(3aBI/ICI/IMOCTB COIIPOTUBJICHUA MPOBOAHMKA OT €ro MJIHMHBI, IUIOIIAaAW IONCPECUYHOIO CCUHCHHUA U YACILHOI'O COIPOTHUBJICHHA BCIICCTBA
MPOBOJHKKA, CHJIBI TOKa, WJAYIIETO dYepe3 IPOBOJHUK, OT HANPSDKCHUS Ha IPOBOJHUKE, HCCIICIOBAHHE IIOCICIOBATEIBHOTO H
MapajuieNbHOTO COSAMHEHUI MPOBOIHHUKOB): IIAHUPOBATH HUCCIIEOBaHHME, COOMPATh YCTAHOBKY W BBIMOJHITH M3MEPEHUs, CIEays
MpeIIoKEHHOMY TUTaHy, (PUKCHUpOBaTh pe3yabTaThl MOTYYEHHON 3aBUCHMOCTH B BuUAE TaOnMI] U rpadukoB, AenaTh BBIBOJBI IO
pe3ybTaTaM HCCIIeJOBAHUS;

MIPOBOJNTH KOCBEHHbIE U3MEpeHUs (PU3MUECKUX BENHUYUH (yAeNbHas TEMIOEMKOCTh BEIECTBA, COMPOTUBICHUE MTPOBOAHMKA, paboTa u
MOIIHOCTh 3JIEKTPUYECKOT0 TOKAa): IUIAHUPOBATh H3MEPEHMs, cOoOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAys IpeaaoKeHHOU
HWHCTPYKIMHU, U BBIYUCIIATh 3HAUYCHUC BCJINYHUHBI;

coOJTr01aTh MpaBUiia TEXHUKK O€30MTaCHOCTH MpU paboTe ¢ J1adopaTopHBIM 000pPYAOBAHHUEM;

XapaKTepu30BaTh NMPUHIUIBI AEUCTBUS M3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX YCTPOMCTB C ONMOpPOH Ha UX OMUCAHUS (B TOM YHCIIE:
CHUCTeMa OTOIUJIEHUS JOMOB, TUIPOMETp, NapoBas TypOMHA, aMIepMeTp, BOJBTMETP, CYETUMK DJIEKTPUUYECKOW DSHEpruw,
ANEKTPOOCBETUTENNbHBIE MPUOOPHI, HATPEBATEIBHBIC AIIEKTPOIPUOOPHI (TIPUMEPBI), ANMEKTPUUYECKUE MPEAOXPAHUTENH, IIIEKTPOMArHUT,
ANEKTPOABUTATENb TMOCTOSHHOTO TOKa), HWCIONB3YyS 3HAaHUSA O CBOWCTBAaX (U3MUECKUX SBJICHHA U HeoOXoauMmbie (usmueckue
3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE MPUOOPHI MO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (MKHUIKOCTHBIH
TEPMOMETpP, TEPMOC, TICHUXPOMETpP, THTPOMETp, ABUTATENIb BHYTPEHHErO CrOpaHUs, JJIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMBI



AIIEKTPUYECKUX IIETIeH C MOCIIeI0BaTEIbHBIM U TapaJUICIbHBIM COCTMHEHUEM DJIEMEHTOB, Pa3jindas yCJIOBHBIE 0003HAYCHHS JIEMEHTOB
AIEKTPUICCKUX IICTICH;

MPUBOJUTH TPUMEPHI (HAXOIUTh MHPOPMALUIO O MPUMEPAx) MPAKTUUECKOTO HCIIOIb30BaHMS (U3MYECKUX 3HAHWW B ITOBCEIHEBHOM
KU3HHM U1l oOecrieueHHs] 0€30MacHOCTH Mpu OOpalieHuH ¢ IpuOopaMu M TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHECHHS 3I0POBbSI U
COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TOBEJICHUS B OKPYKAIOIIEH Cpejie;

OCYIIECTBJIATh MOUCK MH(popManuu ¢Gu3ndeckoro cojaepxanus B MHTepHeTe, HA OCHOBE MMEIOIIMUXCS 3HAHWNW W MYTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACISATH MHGOPMAIUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNBON UM MOXKET OBITh HEJOCTOBEPHOIA;
WCIIOJIb30BaTh IPH BBHIMIOJTHCHUH YYCOHBIX 3aJaHUl HAyYHO--TIONYJSIPHYIO JIUTEPaTypy (HU3UUECKOTO COJICPIKAHUS, CIPABOYHBIC
MaTepuaibl, pecypchl ceTh WHTepHeT, BIafeTh NpUEMaMH KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HHPOPMAIUH W3 OJIHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHus, 0000mas WHOOpPMAIMI0 U3 HECKOJIbKUX HCTOYHUKOB
(bU3MYECKOTO COoepKaHUs, B TOM YHCIIE MyOIHMYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOW MM UCCIIEI0BATEIbCKON IEATENbHOCTH, IPU
3TOM I'PaMOTHO UCHOJIb30BaTh H3yUYEHHBIN MOHITUIHBIN anmapar Kypca (pU3uKu, COMPOBOKAATH BBICTYIUICHHUE MTPE3EHTAIINEH;

MIPH BBIIIOJIHEHUU Y4EOHBIX POEKTOB U HUCCIEAOBAHNUN (PU3NUECKHUX MPOILIECCOB paCHpEaesITh 00I3aHHOCTH B IPYIIIE B COOTBETCTBUH C
MOCTaBJICHHBIMH 3aJa4aMH, CJIICIUTH 3a BBIIIOJHCHHEM IlIaHA JICWCTBHH M KOPPEKTHUPOBATh €ro, aJICKBaTHO OLICHUBATh COOCTBEHHBIN
BKJIQJI B JIEATEILHOCTh TPYIIIIbI, BRHICTPABATh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE, TIPOSIBIISS TOTOBHOCTh pa3pemiaTh KOHMIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJINYECTBA AKAJEMUYECKHUX YACOB,
OTBOJMMBIX HA OCBOEHME KAXKJIOM TEMbI YYEBHOI'O ITPEJIMETA, U BO3MOKHOCTH
HCIOJIb30BAHMUS 11O 3TOM TEME SJIEKTPOHHBIX (IIU®POBBIX) OBPA30OBATEJIBHBIX

PECYPCOB.
8 KJIACC
KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kontpoabnbpie IIpakTHueckue (mupp )
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CTpoeHne 1 CBOMCTBA BEILECTBA 7 bubmmorera [TOK
’ p m https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILTOBRIC HPOHECCRT https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DNeKTpUuUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnuorexa [JOK
’ U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 ITocto 1 1€ €CKHH TO 20 1 7
TOAHHDI SIICKTPIHECCKHI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 Ma e e 6 1 1.5
THHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
24 ) 4
JICKTPOMATHUTHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




[punno:xenue 1 k padoueii mporpamme

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbBIE Hata
Ne Tema ypoka Konrpons  Ilpaktn = @PYHKUMOHATLHAS — NHQPOBLIE mian  QakT
n/n Bcero  Hble yeckKue rPaMOTHOCTh oOpa3oBareJib
padoThI padoThI HBbIE pecypcsl
OCHOBHBIE TIOJIOKEHUS 1.09
bubmmotexa
MOJIEKYIISIPHO-
. HOK
KHUHETUYECKON TCOpUU U 1
https://m.edsoo.r
WX OIBITHBIC
u/ff0a5256
MOATBEPKICHUS
Macca u pazMep aToMOB | AHanM3upoBaTh, 5.09
1 MOJIEKYJT MHTEPIPETUPOBATH
Mogaenu TBEporo, JAHHBIC U 1eIaTh Bubnuotexa 18.09
JKUIIKOTO U | COOTBETCTBYIOIIHE HOK
ra3oo0pa3Horo BEIBOJIBL. https://m.edsoo.r
COCTOSIHUH BEIIeCTBAa [penoxuTs u/ff0a540e
OO0BsicHeHHE CBOWCTB 0ObACHUTENbHbIE 12.09
TBEPIIOTO, KHIKOTO H runote3bl Caenars u
ra3oo0pa3Horo TIOATBEPAUTE
COCTOSIHMI BElIecTBa Ha 1 COOTBETCTBYIOIINC
OCHOBE MOJIOKEHHit TIPOTHO3BI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
Kpucrannuueckue u | bubnuotexa 15.09
amopdHbIe Tena HOK




CmauuBaHue u
KalUJUIIPHOCTb.
[ToBepxHOCTHOE
HATSKCHHE

TennoBoe paciMpeHue u
C)KaTHe

10

Temmnepatypa. CBs3b
TEMIEPATYPhI CO
CKOPOCTBIO TETJIOBOTO
JIBUKEHUS YACTHI]

BryTtpenHss sHeprus.
CnocoObl U3MEHEHHUS
BHYTPEHHEHN YHEPTUU

Bunae! rerionepenaun

11

Ypok-koHpepeHus
"ITpakTHueckoe
UCIIOJIb30BaHUE
TEIUIOBBIX CBOMCTB
BELIECTB U MAaTEPUAJIOB B

AHanus TEKCTa
JPEBHUX  aTOMHCTOB
(mampumep,
(dparmenTa TIO9MBI
JIykpenus «O
MpPHUPOJIE  BEIIE») ¢
U3JI0KEHUEM

000CHOBaHUH aTOMHOMU
THIIOTE3bI (CMBICIOBOE
YTCHUE). Orenka
yOEIUTEIILHOCTH 3THX
000CHOBaHUIL;

AHanu3  curyanuit
MPAKTUIECKOTO
MCTIOIb30BaHUS
TEIJIOBBIX  CBOICTB
BEIIIECTB "
MaTepuasosB,
HampuMmep, B IENIX
IHEPTOCOCPEIKEHNUS:
TETUTOU30JISIIIHS,
sHEprocoeperaronme

https://m.edsoo.r
u/ff0a5800

bubnuoreka
1HOK
https://m.edsoo.r
u/ff0a5530

bubnuoreka
HOK
https://m.edsoo.r
u/ff0a5a26

19.09

22.09

bubnuoreka
1HOK
https://m.edsoo.r
u/ff0a5c60

bubnuoreka
1HOK
https://m.edsoo.r
u/ff0a6412

26.09

29.09

6.10

Bbubnnoreka
HOK
https://m.edsoo.r
u/ff0a65c0

10.10




12

13

TeJsIX
sHeprocoepexeHus"

KonnuecTBo TEIUIOTEL.
V nenpHas TEINIOEMKOCTD

YpaBHEHHE TEIIOBOTO
Oamanca. TerooOMeH u
TEIJIOBOE PAaBHOBECHE

14

JlaGopaTtopHnast pabora
"UccnenoBaHue sSBICHUS
TeIJI000MeHa Mpu
CMEIINBAaHUHU XOJIOIHOMN 1
ropsiaeit Boanl"

15

Pacuer konnuecTBa
TEIUIOTHI, HEOOXOIUMOTO
JUIsl HAarpEBaHMs Tella U
BBIJICIISIEMOTO UM MPH
OXJIAXKICHUN

16

JlaGopaTtopHnas pabota
"OnpeneneHue yaenbHOR
TEIJIOEMKOCTH BellecTna"

KPBIIIIH,
TEPMOAKKYMYJISATOP
Bl U T. ]1.;

Hcnons3oBanne
MaTepuaioB c
HHU3KOH
TerIoneperadeit
MpU CTPOUTEIHCTBE
CocTaBUTh
KOMIIETEHTHOCTHO-
OPUEHTHPOBAHHOE
3aJaHue 00
HCIIOJIb30BaHUU
MaTepualioB c
HU3KOH
Teryonepeaayeit
MPU  CTPOUTEIHCTBE
3JIaHUN "
COOpYKEHHI
000 «TpyOHbIi
3aBOJI
«CUBI'A3AIIIIAPA
T» rpymnmna
TITOJIMTTJIACTHUK,
T. TroMmeHb,
Bemmxanckuit
TPakT, 6 KM
[IpousBoacTBo
KepaMHUUIECKOTO

KHpIIn4a 1

Bbubmnoreka
HOK
https://m.edsoo.r
u/ff0a6976
bubnuoreka
HOK
https://m.edsoo.r
u/ff0a7088

13.10

17.10

bubmnnoreka
IHOK
https://m.edsoo.r
u/ff0a6a98

20.10

24.10

bubnnoreka
1HOK
https://m.edsoo.r
u/ff0a6bb0

27.10




KEpaMUYECKUX
osoxoB 3A0
«boranauHCcKHit
KUPIUYHBIA
3aBOJI»; CTCHOBBIX
maneneir OO0
«3aBog JKBU 5», r.
TromeHb

AHamuz u  0oTOOp 7.11
uH(popManuu c
HCIIOJIb30BAHHEM
Pa3IMYHBIX bubnmoreka
DHeprus TOIINBA.
17 v HCTOYHHUKOB. LIOK
elIbHas TEIJI0Ta .
a 3A0 «AHTHIIMHCKMA  https://m.edsoo.r
CropaHHus
p HII3» .Ilomyuenue  u/ff0a7b5a
JIN3EIIbHOTO
TOILTMBA, OCH3UHA
AHanu3  cuTyaunui 10.11
MPaAKTUYECKOTO
MIPUMEHEHUS
SIBIICHUH TIJIaBJICHHS
IInaBnenue n
U KPUCTAUIM3ALMY,  BuGnmorTeKka
OTBEP/ICBaHUE HamprMep, LOK
18 KPUCTATININYCCKUX TECII. [MOJIy4EHHUE
v cBe . https://m.edsoo.r
elIbHas TEIJI0Ta BEPXUYHUCTHIX
& p w/ff0a71d2
IJIABJICHUS MaTcpuajosB,
coyieBasi Tpelika U
Ap.;
19 JlaboparopHas paboTa bubnmnoreka 14.11




20

21

22

23

24

25

"OnpeneneHue yaeiabHOR
TEIUIOTHI IIJIaBJIEHUS
apaa"

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

Kunenune. Y nennHas
TEII0Ta
napooOpa3oBaHus U
KOHJIEHCAIIHH.
3aBHCHMOCTD
TEMIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBICHHUS

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnas pabota
"Onpenenenne
OTHOCHUTCIBbHOM
BIIQYKHOCTH BO3yxa"

Pemienue 3ama4q Ha
oTpesieNIeHUe BIaKHOCTU
BO3/IyXa

[TpuHIMIIBI paOOTHI
TEIIOBBIX JBHUIaTEICH.
[TapoBas TypOuHa.
JIBurarens BHYTPEHHETO
CTOpaHHUS

KII/I TersioBoro
nBuraresns. TeniaoBbie

OOcyxenue
9KOJIOTHYECKUX
OCJIEACTBUNI
HCITOJIb30BaHUS
JBUTATEIIeH
BHYTPEHHETO
CFOpaHI/IH, TCIIJIOBBIX
5

HOK
https://m.edsoo.r
u/ff0a72fe

Bbubmnoreka
HOK
https://m.edsoo.r
u/ff0a740c

bubnuoreka
1HOK
https://m.edsoo.r
u/ff0a786¢

bubnuoreka
1HOK
https://m.edsoo.r
u/ff0a7628

Bubmnnoreka
1HOK

17.11

21.11

24.11

28.11

1.12

5.12




JBUTATEIM M 3aLUTa THIPOSJIEKTPOCTAHII https://m.edsoo.r
OKpYKAIOLIEH CcpejIbl Uil MC —  wff0a7cTc
9KOJIOTHUS, XUMUS);
3aKOH COXpaHEHHUS U 8.12
26 MpPEeBpaLICHHs SHEPTUHU B
TEIUIOBBIX Ipolieccax
ITonroroBka k 12.12
KOHTPOJILHOH paboTe 1o bubnmoreka
7 TeMe "TemnoBrie LIOK
aBieHus. M3menenne https://m.edsoo.r
arperaTHbIX COCTOSIHUI u/ff0a83f2
BerecTna"
KoHTtposbHas padoTa mo 15.12
" bubnmoreka
teme "TemnoBbie OK
28 aBieHus. M3menenne &
arperaTtHbeIX COCTOSTHUMN hpnallmncdsoo.r
p | u/ff0a86ae
BEIIECTBA
Onexkrpuzanus Tei. J[Ba 19.12
29 poJia DIEKTPUIECKUX
3aps/10B
Ypok-uccnenoBanue Bcnomuuts n 22.12
30 "DnexTpuzanus Tel MIPUMEHUTH
WHIYKIUEH U TIPU COOTBETCTBYIOIINE
CONPUKOCHOBEHUN" €CTECTBEHHOHAYUYHbI
. ¢ 3HaHus Pasmnyath | BuGmmoreka 26.12
B3aumoneiictue
BOIIPOCHI, KOTOpbIE LIOK
31 3apsKEHHBIX TEJl. 3aKOH

Kynona

BO3MOXHO

https://m.edsoo.r
u/ff0a87e4




€CTECTBEHHOHAYYHO 29.12
HUCCIIEIOBATh
DJEKTpUYECKOE TOJIE. Pacro3naBath
> Bubnuoreka
HanpspkenHocts HUCIIONB30BaTh U TIOK
32 DJIEKTPUYECKOIO ITOJIA.
N p CVIIEDIIO3 co3niaBaTh https://m.edsoo.r
AHIAI O3ULIAHU
pUHIQ ynuep El O0OBSICHUTENLHBIE u/ff0a8a0a
AIEKTPUUECKUX MOJIeH MOJIEIH U
MpECTaBICHUS
Hocurenu 9.01
13 ANEKTPUUECKUX 3aPSI0B.
DJIeMEHTapHBIN 3apsij.
Crtpoenue aToma
[IpoBOTHMKY U Bubmmoteka 12.01
34 JIADJICKTPUKH. 3aKOH LIOK
COXpaHEHUs https://m.edsoo.r
DJIEKTPUUYECKOTO 3apsa u/ff0a8ef6
MaTteMaTH4ueCKuUeE Bbubnuoreka 16.01
Pemenue 3agaq Ha
35 8 pacyeTsl HOK
IIPUMEHEHNE CBOMCTB
p npeodpasoBams https://m.edsoo.r
3IEKTPUUECKHX 3apII0B
p pA u/ff0a90cc
DNEKTPUYECKHUH TOK, 19.01
bubmanoreka
YCIIOBHS €T0
HOK
36 CYILIECTBOBAHUSI.
O https://m.edsoo.r
u/ff0a95a4
AJIEKTPUIECKOTO TOKA
Bubnuoreka 23.01
37 JewcTBus [IOK
3JIEKTPUYECKOTr'0 TOKa https://m.edsoo.r
u/ff0a96b2




ypOK—I/ICCJ'IGIIOBaHI/IC

26.01

"JleiicTBUE
38 AIEKTPUUECKOTO MOJIs Ha 1
MPOBOJIHUKHU U
JUAJIEKTPUKA"
. bubnuoreka 30.01
DIIEKTPUUECKHUI TOK B
HOK
39 MeTajjax, )KUJIKOCTIX U
rasax https://m.edsoo.r
u/ff0a9838
40 DJIeKTpUYecKas 1ernb U e€ 2.02
COCTaBHBIEC YaCTH
Cuiia Toka. 6.02
bubnmoreka
JlaGopaTopHnas pabota OK
41 "U3mepenue u 0.5 a
https://m.edsoo.r
pEryJIupoOBaHUE CUIIBI W/Ef0aSbd6
ToKa"
DIIeKTpUIECcKoe 9.02
HarpsbkeHue. Bonstmerp. bubnmnoreka
42 JlaGoparopHas paboTa 0.5 HOK
"U3mepeHue u ’ https://m.edsoo.r
peryIMpoBaHue u/ff0a9e14
HanpspkeHus"
Maremarnueckue bubnuoreka 13.02
CornpoTHBieHNE
43 MPOBOJHUKA. Y IEIBHOE paeaeTy! HOK
' npeobpasoBans https://m.edsoo.r
COTIPOTHBIICHUE BEIIECTBA W/ff0aa738
JlaboparopHas paboTa bubnnoreka 16.02
44 "3aBHUCUMOCTD 1 HOK

SJICKTPHUYCCKOTO

https://m.edsoo.r




COIIPOTUBJICHHUA
IMPpOBOAHUKA OT €TI0
JJIMHBI, TUIOIIaanu
MONCPCYHOTO CCUCHUA U

u/ff0aa738

Marepuana"
Maremaruueckue bubnuoreka 20.02
3aBUCHUMOCTD CUJIBI TOKA
45 3 pacyuCThI u HOK
OOT HATPADCHIE, JaKOi npeodpasoBatus https://m.edsoo.r
Ma JIJIsl y4acTKa IeTnH
U YA H u/ff0aad44a
JlaGopaTopHnas pabora 23.02
"UccneqoBanue
bubnmoreka
3aBUCHUMOCTH CHUJIBI TOKA,
HOK
46 UYIIETO YEPE3 pE3UCTOP,
O COLDO . https://m.edsoo.r
T CONPOTHUBIICHUS
P u/ff0aa04e
pe3ucTopa u HanpsHKSHHs
Ha pe3ucrtope"
AHanu3 cuTyanui 27.02
TlocnenosarenbHoe 1 TI0CIIEIOBATENHHOTO
47 napajjieabHoe Y TIapajuieIbHOTO
COETMHEHUS COCTMHEHUS
MIPOBOJTHUKOB
JlaboparopHas pabota 29.02
"IIpoBepka mpaBuia Bbubnuoreka
43 CJI0KEHUSI HANPSKEHUM LIOK
IpH IIOCIEA0BATEILHOM https://m.edsoo.r
COECIUHEHUH JIBYX u/ff0aaasS8
pe3ucTopoB”
49 JlaGopaTtopHnas pabota bubnuoteka 5.03
"ITpoBepka npaBuia ass HOK




CUJIbI TOKA IIpH

https://m.edsoo.r

MapaJuIeIbHOM u/ff0aadle
COEJIMHEHUU PE3UCTOPOB"
Pentenue 3amau Ha 12.03
bubnuoreka
npuMeHeHue 3akoHa Oma
1HOK
50 JUISL PA3JIMYHOTO
O —— https://m.edsoo.r
a u/ff0aaf8a
MIPOBOJIHUKOB
PaBoTa i MOLLHOCTE MaremaTHyecKHe bubnuoreka 15.03
51 SHGKTqueCKI(I)IFO TOKa paee * HOK
3axon Jhxoyms-Jlen 2'1 npeobpasoBanHs https://m.edsoo.r
Y t w/ff0ab124
Jla6oparopHas paboTa bubnuoreka 19.03
57 "Onpenenenue padoThl U L[IOK
MOIITHOCTH https://m.edsoo.r
3JIEKTPUYECKOTr0 ToKa" u/ff0ab3e0
3agaHus IS 22.03
(dbopMupoBaHUS
€CTECTBEHHOHAYYHO
DIIEKTPUUYECKHE LIETTH U . i
noTpeGHTen 5 TPAMOTHOCTH  BuGIuoTeKa
5 ydamuxcs 8 Kiacca. 1LIOK
53 AIEKTPUIECKON SHEPTUU ZajaHus [0 TEMeE https/m.edson
B ObITy. KopoTkoe «rmoTpeduTenu " ]
o ffi
3aMBbIKaHUE SJICKTPHUICCKOU u/ff0ab660
SHEPTUU B OBITY»
IToaroroBka K Bubnuoreka 2.04
54 KOHTPOJILHOM paboTe 1o LIOK
TeMe "DIeKTpUYECKue https://m.edsoo.r
3apsbl. 3apsKEHHBIC u/ff0abd2c




Tena U uxX
B3aUMOICHUCTBUS.
ITocTostHABIN
ANEKTPUUECKUH TOK"

KoHnTtposbHas padoTa mo 5.04
TeMme "DNEKTpUYECKre
bubnuoreka
3apsabl. 3apsSKEHHbIE
HOK
55 Tena v ux
SAMMOLICHC https://m.edsoo.r
B3aMMOJICHCTBHSI.
AEHCT u/ff0abea8
ITocTosiHHBIN
SJIEKTPUYECKUM TOK"
56 IlocTossHHBIC MAarHUTEIL, 9.04
MX B3aUMO/JICUCTBUE
bubnuoreka 12.04
Ypok-uccnenoBaHue OK
57 "N3yuenue nosneit 1 a
" https://m.edsoo.r
MOCTOSIHHBIX MarHUTOB
u/ff0ac3d0
MarnuTHoe T10JI€. bubnuoreka 16.04
53 MarnauTHoe noJsie 3emiu HOK
U €10 3HaYEeHUE I https://m.edsoo.r
JKH3HH Ha 3eMiie u/ff0acOba
OmneiT OpcTena. 19.04
bubnuortexa
MaruauTHoe nose
HOK
59 AIIEKTPUYECKOTO TOKA
MarHITHOE Hoe https://m.edsoo.r
u/ff0ac1d2
KaTYIIKA C TOKOM
[Ipumenenue Anamm3  curyarmii ~ bubnuorexa 23.04
60 AJIEKTPOMATrHUTOB B 0.5 MPaKTUYECKOTO HOK
TexHuke. JJabopaTopHas MPUMEHCHHU https://m.edsoo.r




pabora "M3ydyenue anekTpomarauToB (B w/ff0ac74a
JIEUCTBUS MAarHUTHOI'O OBITOBBIX
TI0JIs1 HA IPOBOIHHUK C TECXHUHUCCKHIX
CTpOMCcTBaxX
TOKOM" yceTp )
MPOMBIIIIJICHHOCTH,
DNEeKTPOABUTaTEeIlb MEIULIHHE); 26.04
IIOCTOSSHHOT'O TOKA.
Wcnonp3oBanue
ANIEKTPOBUTATEIICH B
bubnuoreka
TEXHUIECKHUX
N LHOK
61 yCTpOMCTBAxX U HA
https://m.edsoo.r
TPAHCIIOPTE.
P p u/ffO0ac86¢
JlaGopaTtopHnas pabora
"KoHctpynpoBanue u
U3y4eHue paboThl
aneKTpoBuraress"
OmnbiThl Papajes. 3aKoH 3.05
2 AIEKTPOMArHUTHOM
uaykuuu. [TpaBuno
Jlenna
3agaHus IS 7.05
dbopMupoBaHUs
DNeKTporeHeparop. €CTECTBEHHOHAYYHO
Crioco06bl momy4eHust # I'paMOTHOCTH
JIEKTPUYECKOM SHEPTUH. ydqamuxes 8 racca.
63 3amaHusS MO0 TeMe
DJIEKTPOCTAaHIIMH Ha
5 «BO300HOBIISIEMBIE
BO300HOBJISIEMBIX —
HUCTOYHUKAX SHEPTUN SHEPrUm»
64 IToaroroska k 10.05




KOHTPOJILHOH paboTe 1o
Teme "DIeKTpUIecKue u
MArHuTHBIE SBJIcHUSA"

Bbubnuoreka 14.05
KonTtponbsHas padora o
" LHOK
65 Teme "DIeKTpuIecKue u 1
" https://m.edsoo.r
MAarHUuTHBIE SIBIIEHUS W/ff0ach14
. Bbubnuoreka 17.05
PeseprHblii ypok. Pabora
1HOK
66 C TEKCTAMH 110 TEME 1
v " https://m.edsoo.r
€IUIOBBIE SIBJICHUS W/ff0accSe
PGBGpBHHﬁ YPOK. PaGora Bbuoauoreka 21.05
67 C TEKCTaMH 10 TEME | LIOK
"ITocTOSTHHBINI https://m.edsoo.r
SJIEKTPUYECKUM TOK" u/ff0acdc6
PeseprHblii ypok. Pabora 24.05
68 C TEKCTAMH 110 TEME 1
"MaruuTHEbIE SIBJICHUA"
OBIIEE KOJIMYECTBO
1 68 14.5

YACOB 110 [TPOTPAMME




IMpuioxenue 2 k padoueii mporpamMmme

IMPAKTUYECKASA YACTD ITO IPEJIMETY «®U3UKA»

8 KJIACC
KoJ1-Bo yacos
Ne
Konrtpoabubie  IIpakTuyeckue
n/n HaumeHoBanue Jara
padoThI padoThI
| Ypok-koHpepeHmus "TIpakTHUECKOe HCIIOB30BAHUE TEIUIOBBIX CBOMCTB BEIIECTB H | 10.10
MaTepuasoB B LIEAX dHeprocoepexenus" '
) JlaboparopHast paborta "VcciemoBaHue SIBICHUS TEIUIOOOMEHA MPH CMEIIMBAHUHU | 20.10
XOJIOAHOW U Topsiueit BoabI" ’
3 JlaboparopHas padota "Onpenenenue yaenbHON TEMIOEMKOCTH BelecTa" 1 27.10
JlabopaTtopHas pabota "Onpenenenue yaeabHON TEIUIOTHI TUIaBJICHHS Jibaa" 1 14.11
5 JlaGopatopHnas padota "OnpezneneHne OTHOCUTENLHON BIaKHOCTH BO3Tyxa" 1 24.11
6 Kontponbaast pabora mo Tteme "TeruoBble siBiaeHMs. [I3MeHeHHe arperaTHbIX | 15.12
COCTOSIHHIA BerecTBa" '
7 VYpok-nccnenoBanue "IneKTpu3anus TeJ UHAYKLIUEH U IPU COTPUKOCHOBEHUN" 1 22.12
g Ypok-uccnenosanue "JleficTBre NEKTPUYECKOTO MOJISI HA TPOBOJHUKHU U | 26.01
JHMAJIEKTPUKN" '
9 Cuna Toxka. JlabopartopHas padota "V3mepenue u peryiupoBaHue CUiIbl TOKA" 0,5 6.02
10 Onexkrpuueckoe HanpspkeHue. BoastMerp. Jlaboparophas padora "M3mepenue u 0.5 9.02
peryIupoBaHue HapsHKeHUs " ’ ’
1 JlabopaTopHas pabora "3aBHCUMOCTH 3JEKTPUUYECKOTO COMPOTHUBIICHUS MPOBOJHHUKA 1 16.02

OT €r0 JUIMHBI, TUIOIIA/IN MONEPEYHOr0 CEUeHUs U MaTepurana"




Jlaboparopnast padorta "HccienoBaHue 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3

12 1 23.02
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSHKEHUS Ha pe3ucrope”
13 JlabGopaTopHas pabota "IIpoBepka nmpaBuiIa CJI0KEHHS HAPSDKCHUH MTPU 1 29.02
MOCJIEI0BATEIHLHOM COETMHEHUH JIBYX PE3UCTOPOB" '
14 JlaGopatopnas padora "IIpoBepka mpaBuia Ui CUIIbI TOKA MPH MapaIeIbHOM | 5.03
COCIMHEHUH PE3UCTOPOB" '
15 Jlaboparopras padota "Onpenencaue paboThl 1 MOITHOCTH 3JIEKTPUIECKOTO TOKA" 1 19.03
16 KontponbHast pabora mo Teme "DieKTpuuecKue 3apsabl. 3apsDKEHHbIE Tela U UX 5.04
B3auMoiecTBUs. [10CTOSTHHBIN ATIEKTPUYECKUM TOK" ’
17 VYpok-uccnenoanue "M3ydyenne nouaeil NOCTOSIHHBIX MarHUTOB" 1 12.04
Jlaboparopnas pabora "M3yueHue AeHCTBHS MarHUTHOTO TOJS Ha MPOBOJHUK C
18 Toxou" 0,5 23.04
19 KonTponbHas padota no Teme "IIeKTpUUECKUe U MarHUTHBIE sIBJIeHUS" 14.05

Hrtoro

14,5




I[puno:xenue 3 k padoueii mporpamme

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

®dwusuka 8§ kiacc: yueb. s obueodpazosar. yupexaenuit/A.B. Ileppimkun — M [Ipoda 2013r. - 237
METOIUYECKHUE MATEPHAJIBI 1JI1 YUUTEJISA

ABTOpPCKOIi yueOHOM TporpamMMsl 1o (GpHU3MKe JIsi OCHOBHOU MIKOJBI, 7-9 kimaccel ABTOpsl: A. B. Ileppimkun, H. B. ®@unonosuy, E. M.
I'yrauk., dpoda, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. http://nature.ok.ru/

2. http://www.chat.ru/~dronisimo/homepage1/anatom1.htm

3. Poccuiickas anekTpoHHas mkona https://resh.edu.ru/subject/5/11/
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