


INOACHUTEJIBHASA 3AIINCKA

N e

Copepxanre mporpaMMbl HAIIPaBJICHO Ha (HOPMHUPOBAHKE €CTECTBEHHOHAYYHOW TPAMOTHOCTH
yYalxcs U OpraHu3alfio u3ydeHus (GU3MKU Ha JesTeIbHOCTHONW OCHOBe. B Hell yuuThIBaroTCs
BO3MOXXHOCTH TmpenMera B peanu3anuu  TpeboBanuit. PI'OC OO0 k mmaHUpyeMbIM
JUYHOCTHBIM U METaNpeAMETHBIM pe3yjbTaTaM OOYyYeHHs, a TakKe MEXKIPEAMETHbIC CBSI3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHUs.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢usukn — cucreMooOpa3yromuil isi €CTeCTBEHHOHAYYHBIX Y4YEOHBIX INPEIMETOB,
HOCKOJIbKY (pr3ndecKkue 3aKOHBI JIS)KAaT B OCHOBE IPOIECCOB M SIBICHUN, U3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomueld u ¢uznyeckoi reorpadueit. dusnka — 3TO MPEAMET, KOTOPBHIA HE
TOJBKO BHOCHUT OCHOBHOI BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpPA, HO U MPEAOCTABISACT
Hanbosee sicHbIe 00pa3lbl MPUMEHEHNST HAyYHOTO METOJa MO3HAHMSA, T.€. CI0co0a MOIydeHHs
JIOCTOBEpPHBIX 3HaHUI 0 Mupe. Hakonen, ¢pusnka — 3TO MpeaMeT, KOTOPBI Hapsay ¢ APYTHMHU
€CTeCTBEHHOHAYYHBIMH TpEAMETaMH JOJDKEH JaTh [IKOJbHHKAM IPEACTaBIeHHE 00
YBIICKATEIbHOCTH HAYYHOTO HCCIEJOBAHHUA M PAZOCTH CaMOCTOSTEIBHOTO OTKPBITHS HOBOTO
3HaHUSI.

OnmHa W3 TIaBHBIX 33734 (HU3MYECKOTO OOpa3oBaHHs B CTPYKType oOmero oOpa3oBaHHUs
COCTOUT B ()OPMHUPOBAHUN €CTECTBEHHOHAYYHOW IPAMOTHOCTH M MHTEpECa K HayKe Y OCHOBHOM
Macchl 00Y4aroUIMXCs, KOTOPBIE B NAIBHEHIIIEM OyIyT 3aHSATHI B CAMBIX Pa3HO 00pa3HbIX cdepax
nesitenbHOCTH. HO HE MeHee BaKHOM 3a/1a4eid sIBIISIETCS BBISIBJICHHE U MOJATOTOBKA TaJAHTIMBBIX
MOJIOABIX JIFOJAEH Ui TMPOAOJDKEHHs O0Opa3oBaHUS W JalbHEWHIeH NpodecCHOHaTbHON
JeSITEIbHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX MUCCIICIOBAHUIA M CO3JIAHHMH HOBBIX TEXHOJIOTHI.
CornacHo NPUHATOMY B MEXIyHapOJHOM COOOLIecTBE omnpenaeneHuto, EcrecTBeHHOHay4yHas
TPaMOTHOCTh — 3TO CIIOCOOHOCTH YENIOBeKa 3aHMMAaTh AKTUBHYIO TPAXIAHCKYIO MO3HIHIO IO
OO0IIECTBEHHO 3HAYUMBIM BOIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTh
MHTEPECOBAThCS ECTECTBEHHOHAYYHBIMU HIEsMH. HaydHOrpaMOTHBI YENOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXXJAEHUHU MpoOIeM, OTHOCALIMXCS K €CTECTBEHHBIM
HayKaM ¥ TEXHOJIOTHSIM, YTO TPEOYET OT HEro CIEeIyIOINX KOMIETEHTHOCTEMH:

HAay4HO 00BACHATH SIBJICHUA,

OIICHMUBATh U IIOHUMATh 0COOEHHOCTH HAy4YHOTI'O UCCIICAOBAHUA,

HUHTCPHIPECTUPOBATL JAHHBIC W HCIIOJIB30BATh HAYUYHBIC O0KAa3aTCIbCTBA MJIA IMOJTYUYCHUA
BBIBOOB.

N3yuyenne ¢u3uku crnocoOHO BHECTH pELIAIOUIMKM BKIaX B (OpMHpPOBAHHE E€CTECTBEHHO-
HaYYHOH IpaMOTHOCTH 00YYaroIUXCS.

HEJW N3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Henu wusyueHuss (U3MKM Ha YPOBHE OCHOBHOIO oOIIeEro oOpa3oBaHUSl OINpeAeNeHbl B
Konuenmuu npenojaBanus ydebHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepaiuu, peanu3yoOMUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE TPOTPAMMBIL,
yTBepkAEHHON pemeHneM Komernn Munncrepctsa npocsemieHus Poccuiickoit denepaunu,
npotokoi oT 3 nekadbps 2019 r. Ne [TK4BH.

Henu nzyuenust Gpuszuku:

puoOpeTeHne MHTepeca U CTPEeMJICHHs] O0ydarolmuxcs K HaAyYHOMY H3YYEHHUIO MPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3sBUTHE  NpPEACTABICHMH O  HAyyHOM  MeETOJ€ TMO3HaHus U (OpMHUPOBAHUE
HCCIIEA0BATEIBCKOIO OTHOLIEHUS K OKPY KAIOLUM SIBIICHUSIM;



e (QopMupOBaHHE HAay4YHOT'O MHPOBO33PEHMSI KaK pe3yjbTaTa H3y4YEHHS OCHOB CTPOEHUS
MaTepud U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue NpeACTaBICHUI O POiaM (DU3UKHU ISl Pa3BUTHS IPYTHMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHII;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyayieit npodhecCuoHaIbHOU NesTEIbHOCTH,
CBSI3aHHOU C (PU3UKOMH, MOATOTOBKA K JalbHEHIIIEMYy OOYUICHHIO B 3TOM HAIPABJICHHH.

JlocTkeHre STUX Ielieil Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHUs 00OecleYrBacTCS
pEelIeHUEM CIICTYFONINX 3a/1a4:

e MpuoOpeTeHHE 3HAHUM O JHUCKPETHOM CTPOCHUHU BEIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e MpuOOpEeTeHHE YMEHUN OMHUCHIBATH U OOBSACHATH (DU3MUECKHUE SIBJICHHUS C HCIIOJIb30BAHUEM
MOJTyYEHHBIX 3HAHUI;

e OCBOCHHE METOJIOB PEIICHHs MPOCTEHIINX pacYETHBIX 3a7a4 C HUCTOIb30BaHHEM (PU3UUECKUX
MO/JIETICH, TBOPUYECKUX W MPAKTUKOOPUEHTUPOBAHHBIX 337144,

e pa3BUTHE yMEHHI HAONIOAATH MPHUPOAHBIC SIBJICHUS U BBIIOJIHATH OIBITHI, JIAOOpaTOpPHBIE
paboThI U IKCIIEPUMEHTAIBHBIC UCCIICAOBAHUS C UCTIOIB30BAaHUEM H3MEPHUTEIHHBIX IPHOOPOB;

e ocBoeHue mnpuéMoB paboTel ¢ uHpopMmanuend (HUIUUECKOrO COAEPIKAHUS, BKIIOYAs
MH()OPMALIHIO O COBPEMEHHBIX IOCTHKCHHSIX (DM3WKHU; aHAIN3 M KPUTHICCKOE OIICHHBAHHE
nH(popManuu;

e 3HAKOMCTBO CO cdepaMu NPOPECCHOHATBHON IEATCIHHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHUIX (PU3HMUECKON HAYKH.

MECTO YYEBHOT'O NIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBiaseTcss 00s3aTENbHBIM MPEAMETOM HAa YPOBHE
OCHOBHOTO 0011ero oOpa3oBanus. JlaHHas mporpamma mpeaycMaTpuBaeT u3ydeHue (pusmku Ha
0a30BOM ypoBHE B 8 Kilacce B 00béMe 68 uwacoB 1Mo 2 yaca B HEJIEIIO.

COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA

Paznen 1. TensioBble siBjIeHUst

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOW TEOPUHM CTPOEHUs BellecTtBa. Macca u
pa3mepbl aTOMOB U MOJIEKYI. OTBITHI, TOATBEPKIAIONINE OCHOBHBIE MOJIOXKEHUS MOJIEKYJIISIPHO--
KUHETUYECKOU TEOpHH.

Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSAHHM BemecTBa. Kpucrammmdeckue u
amop¢usbie Tena. OObsCHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPBIX TeNl HA OCHOBE MOJIOKEHUH
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMmadnMBaHWE U KamWUIApHBIE sBJICHUs. TeruioBoe
pacIIMpEeHHe U CXKaTHhe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TETUIOBOTO JABMIKEHUS YACTHII.

Buytpennsss sHeprust CrnocoObl W3MEHEHHWsT BHYTPEHHEW OJHEpPruM: TeIulonepenaya u
COBepIIeHne padoThl. BUbI TeIonepenaun: TeraonpoBOAHOCTb, KOHBEKIINS, U3TyUCHUE.

KonnuecTtBo TtemnoTel. YaenbHas TEMIOEMKOCTh BelIecTBAa. TermIooOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TemioBoro Oananca. [InaBieHre u OTBepAeBaHHE KPHUCTAJUIMYECKUX
BEIleCTB. YeNbHas TerioTa miasnenus. [lapoobpazoBanue u konaencanus. Vcnapenune (MC).
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIIEHUS OT
atMocdepHoro naBieHus. BraxHocTs BO3ayxa.

OHeprus TOIUIMBaA. Y IeibHAs TEMI0TA CTOPAHUS.

[Mpunanmme! padots! TemoBsix apurateneid. KI1/] remnosoro nqeurarens. TemnnoBsle ABUTATETN
U 3amnmTa okpysxaromieit cpenpl (MC). 3aK0H cOXpaHEHHUS U MPEBpAICHUSI SHEPTHUU B TEIJIOBBIX
npoueccax (MC).

Jemoncmpayuu



. HaGmronenne OpOyHOBCKOTO JBUKEHUS

. Habmronenue mud¢ysun

. HaOxroenue siBeHui cMaunBaHus U KallWJISIPHBIX SIBICHUI
. HabGxromenue TemoBoro pacumpeHus Tel

. I3MeHeHue naBieHus ra3a npu H3MEeHeHUH 00bEMa M HarpeBaHUM WM OXJIaXKICHUH
. IIpaBuiia u3aMepeHus TeMIeparypsl

. Bugp! Teronepeaaun

. OxnaxaeHue npu COBEpUICHUU pabOThI

. HarpeBanue npu coBepuieHnn paboThl BHEIIHUMH CHUIIaMU
10. CpaBHeHuUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. HaOmronenue kumeHus

12 .HabmroeHre oCTOSIHCTBA TeMIIepaTyphl PH IJIaBICHUH
13. Monenu TemoBbIX ABUTaTEIIEH

O 00 I N DN K~ WK —

Jlabopamopnsie pabomol u onvimol

1. OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKCHUS

2. OnbITH O BBIPALTUBAHUIO KPUCTAIIOB MOBAPEHHOM COM WJIM caxapa

3. OnbITHI IO HAOIOIEHHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH M TBEPIBIX T

4. OmnpeneneHue JaBlIeHUS BO3yXa B OaJUIOHE IINPUIA

5. OnbITBI, JIEMOHCTPHUPYIOIIME 3aBUCHMOCTh JIaBJICHUS BO3JyXa OT ero oOnéma
HarpeBaHus WIH OXJIAXKICHUS

6. IlpoBepka ruMOTE3bl JIMHEHHOM 3aBUCUMOCTM JJIMHBI CTOJIOMKAa KHUJAKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIiepaTypbl

7. Habmionenne W3MEHEHHWsI BHYTPEHHEHW JHEpPruM Tella B pe3yibTare TeIulonepefadn U
paboThl BHEUTHUX CUIT

8. MccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEITMBAHUU XOJIOJHOM U TOPSYEH BOJIBI

9. OmpenenieHne KOJIMYECTBA TEIUIOTHI, TOJTYYEHHOTO BOJOW NMPH TEIJI0O0OMEHE C HarpeThiM
METATTMYECKUM LIUJIUHAPOM

10. Onpenenenue yAaenbHOU TEMIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca ucrapeHus

12. Onpenenenne OTHOCUTENBHON BJIAXKHOCTH BO3AyXa

13. Omnpenenenue yAeIbHON TEIJIOTHI TUTABJICHHUS JIb/1a

Pa3nen 2. DiiekTpuyecKkHe U MATHUTHbIE SIBJIEHUS

Onextpuszanus Ten. /[Ba pona aneKTpuYecKuX 3apsaoB. B3aumoneicTBue 3apsKEHHBIX Te.
3akoH KysoHa (3aBUCUMOCTB CHIIBI B3aUMOACHUCTBUS 3apsSKEHHBIX TEJ OT BEJIMYMHBI 3apsi/ioB U
PAcCTOSIHUSA MEXy TeJIaMu).

Onexrpuueckoe noisie. Hampspk€HHOCTH anekTpuyeckoro mois. IlpuHmmn cynepno3unun
AIIEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anexkTpuueckux 3apsaaoB. JIEMEHTapHbIN dJeKTpruueckuil 3apsaa. CTpoeHue aroma.
IIpoBOTHUKY M IUBIIEKTPUKHU. 3aKOH COXPAHEHHUs dJIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYECKUH TOK. YCJIOBHUS CyIIECTBOBAHUS DJIEKTPUYECKOrO0 ToKa. VcTOuHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOro TOKa (TEIIOBOE, XHWMHUYECKOE, MAarHUTHOE).
ONEKTPUYECKUH TOK B JKUIKOCTSX U razax.

Onektprnueckass nenb. Cuna ToKa. OJekTpudeckoe HamnpspkeHwe.  ComnpoTHBIIEHUE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
ITocnenoBarenpHOE M MapauIeIbBHOE COETMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIIHOCTb 3JEKTpUYecKoro Toka. 3akoH /xoyns— Jlenna. DnekTpuueckue Henu u
NOTpeOUTENH IEKTPUUEcKOi 3Heprun B 0bITy. KopoTkoe 3aMbIkaHue.

IlocrosiHHBIE MarHuThl. B3auMozaelcTBHE IOCTOSHHBIX MarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Opcreaa. MarHuTHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS



Ha TPOBOJHUK C TOKOM. OJEKTPOJBHrareilb TOCTOSHHOTO TOKa. Vcmomb3oBaHUe
AJIEKTPOJIBUraTEsICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges.  SBiaeHue  dieKTpoMarHUTHOM — wHAyKuuu. IlpaBuno  JleHma.
Onekrporerepatop. CrocoObl TOMYyYEHUsS DIIEKTPUYCCKOW SHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu

DneKkTpu3aius Tel

JIBa ponia aJIEeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsSyKEHHBIX Tell
YCTpoiCTBO U IEUCTBUE AIIEKTPOCKOIA

DneKTpocTaTHuecKas WHIYKIIHS

3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apsI0B

[IpOBOAHMKY U TUANEKTPUKH

MopenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOTO OIS
HcTouHnkH MOCTOSSHHOTO TOKA

9. JeiicTBUS 3IEKTPUIECKOTO TOKA

10. DyekTpruYecKuid TOK B )KUIKOCTH

11. I"a30BbIil pa3psyg

12. VI3mepeHune cHIlbl TOKa aMIepMETPOM

13. M3mMepeHue aIeKTpUYeCKOro HaNpspKEHUsT BOJIBTMETPOM

14. PeoctaT u Mara3uH CONPOTUBIIECHUI

15. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB

16. MopenupoBaHre HEBO3MOKHOCTH pa3fielieHus IOJI0COB MarHuTa
17. MoaenupoBaHue MarHUTHBIX MOJIEH OCTOSIHHBIX MarHUTOB

18. OnbIT DpcTena

19. MarnuTHOE 10JIe TOKA. DJIEKTPOMAarHut

20. JlelicTBrE€ MarHUTHOTO 10OJIs1 HA TPOBOJHUK C TOKOM

21 DnexTpoaBUraresb NOCTOSIHHOIO TOKa

22. UccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKLIUU

23. Onbitel Gapages

24. 3aBUCHMOCTb HAIPaBJICHUS MHIYKIMOHHOTO TOKa OT YCJIOBHI €r0 BO3HUKHOBEHHUS
25. DIIEKTpOTreHEPATOP MOCTOSHHOTO TOKa

ONoG~WONE

Jlabopamopnsie pabomuvl u onvimol

OnbITHI MO HAOTIOEHUIO AIIEKTPU3ALUHU Tell MHAYKIUEH U MPU COTPUKOCHOBEHUHU
UccnenoBanue neMCTBUS DIEKTPUUECKOTO TIOJISI HA TPOBOIHUKHU U JTUDIIEKTPUKHI
COopka 1 mpoBepKa padOoThI NEKTPUUECKOH IeTH MOCTOSHHOTO TOKa
N3mepenne u peryampoBaHue CHIIBI TOKa
W3mepenne u peryaupoBaHue HapsHKeHUs
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO Yepe3 PEe3UCTOp, OT COMPOTHBICHHS

pe3ucTopa 1 HanpsHKeHHs Ha pe3ucTope

7. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JJIEKTPUUECKOTO COTMPOTUBIICHUS MTPOBOTHUKA
OT €r0 JJIMHBI, IJIOIA/IA TONEPEUHOr0 CEYEHUsI U MaTepuana

8. TlpoBepka mpaBuiia CIIOKCHHS HAINPSHKCHHWHA TPH ITOCIIECIOBATSIIBHOM COSAMHCHHUH JIBYX
pPE3UCTOPOB

9. Tlpomepka mpaBwmiia JUIsl CHITBI TOKA TPU TTapauUIeTFHOM COSTMHEHUN PE3UCTOPOB

10. Ompenenenue pabOThI JIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop

11. Onpenenenne MONTHOCTH AIEKTPUUECKOTO TOKA, BBIICIISIEMON Ha PE3UCTOPE

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 JaMIIOUYKYy, OT HAIpsKEHUs Ha
Hel

13. Onpenenenne KI1/] narpeBarens

14. UccneqoBanue MarHUTHOI'O B3aUMOJAEHCTBUSA IIOCTOSHHBIX MAarHUTOB

15. VI3ydeHnne MarHuTHOTO TOJISI IOCTOSTHHBIX MArHUTOB NIPU UX OOBEMHEHUH U Pa3/ICTICHUH

16. MccnenoBanue neWCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

oakrwdE



17. OneIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBUSA KAaTYIIKH C TOKOM H
MarHuTa OT CHUJIbI TOKA U HAMPABJICHUS TOKA B KaTYIIIKE

18. N3yueHue AeiCTBUS MarHUTHOTO NOJIL HA IPOBOJIHUK C TOKOM

19. KonctpyupoBanue u u3ydeHue pabOTHl 3JIEKTPOJBUTATEIS

20. Uzmepenue KIIJ asexkTpoaBUrarebHOM YCTaHOBKH

21. OmnbITBl 1O HWCCIACAOBAHUIO SIBJICHHUS SJICKTPOMArHUTHOW WHJIYKLIHMH: HCCIEAOBaHUE
M3MEHEHUH 3HAaYeHMsI U HAIIPaBJICHUSI UHAYKLIIHOHHOTO TOKa

IIVTIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

N3ydyenne ¢usuku B 8 Kilacce HANPAaBICHO HA JOCTHIXKCHHWE OOYYAIOIIMMHUCS JTUYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOEHUS yUeOHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

Hampuomutwcxoe eocnumaHnue:

MPOSIBIICHUE HMHTEpEca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (DHU3MUYECKOM
HayKH,
[IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSAM POCCUUCKUX YUEHBIX (PU3UKOB.

Fpam@ancxoe u 0yx03u0-npaecm3enuoe eocnumanue.

TOTOBHOCTH K AKTHBHOMY Y4YaCTUIO B O6CY)KIIGHI/II/I O6IH€CTB€HHO-3H3‘~II/IMI>IX N 3THYCCKHX
HpO6J’I€M, CBA3AaHHBIX C ITPAKTHYCCKUM IIPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I,
OCO3HAHUC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIIbHOCTHU y‘-IéHOFO.

Icmemuueckoe eocnumanue:

BOCHPUATHE SCTETHUECKUX KayecTB (U3MUECKOM HaykKu: €€ TapMOHHUYHOTO IMOCTPOEHHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

Henuocmu HAYYHO020 NO3HAHUA:

OCO3HAaHHE IIEHHOCTH (PU3NYECKOW HAyKM KaK MOIIHOIO HMHCTPYMEHTa II03HAHUS MHpa,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BAKHENIIIEW COCTABIISAIOIIEN KYJIbTYPBI;
pa3BUTHE HAyYHOU JH0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TEIIbHOCTH.

Dopmuposanue Kyabmypot 300p068ba U IMOUUOHATLHO20 O1A2ON0NAYYUA:

OCO3HAHME IIEHHOCTH 0e30IacHOro o0pasza KHM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTHU TIPABHII OE30MACHOTO MOBEAEHUS Ha TPAHCIIOPTE, HA JIOPOTAX, C IEKTPUIECKUM H
TEIUTOBBIM 00OPYZOBaHUEM B JIOMAITHUX yCIOBHSX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIiekcuH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO XKe
1paBa y Jpyroro 4eroBeKa.

Tpyoosoe socnumanue:

AKTUBHOE yYaCcTHE B PEIICHUH MPAKTUUECKHUX 3a7ad (B paMKax CeMbH, IIIKOJIBI, TOPOJa, Kpasi)
TEXHOJIOTHYECKON U COLMANTBHON HANpaBIEHHOCTH, TPEOYIOMUX B TOM YHCIE W (PU3NIECKUX
3HAaHUM;

WHTEPEC K MPAKTHUYECKOMY H3YUYCHHIO MPOQEcCHii, CBS3aHHBIX C (GUIUKOH.

IKonozuueckoe eocnumanue:



e OpHEHTaIUs Ha TpHMEHEHHWEe (U3MYECKMX 3HAHWI I pemeHus 3agad B 00nacTu
Opr)KaIOH_Ieﬁ CpCabl, INIAaHUPOBAHUA IMOCTYIIKOB U OLCHKH MX BO3MOKHBIX HOCJICIICTBPIIZ JJIsL
OKpYKalollel Cpeibl;

e OCO3HaHHWE TJIO0AIBHOTO XapaKTepa HKOJOTHYECKHUX IMPOOJEM U MyTeH UX peIIeHHS.

Aoanmayua o0yuarwecoca K UMEHANUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOU
cpeowl:

e IOTPEOHOCTh BO B3aUMOJICHCTBUU IPU BBIOJHEHUH UCCIEIOBAHUM U MPOEKTOB (PU3MUECKON
HaIpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM JIPYTHX;

e IIOBBIIIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 NPAKTUYECKYIO AEATEIbHOCTb;

e moTpeOHOCTH B (OPMHPOBAHWM HOBBIX 3HAHUK, B TOM 4YHCIe (OPMYIMpPOBATH HJIEH,
MOHATHUS, THIIOTE3bl O (PU3MUYECKHX OOBEKTaX U SIBJICHUSX;

e OCO3HaHHE JePHUINUTOB COOCTBECHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 007aCTH (PU3UKH;

e IUIAHHPOBAHHUE CBOETO PA3BUTUSA B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

e CTpEMJICHHE aHAJIM3UPOBATh U BBIIBIIATH B3aWMOCBS3H MPHUPOMIBI, OOIIECTBA U AIKOHOMHKH, B
TOM YHCJI€ C UCII0JIb30BaHUEM (PU3UYECKUX 3HAHUM;

e OIICHKA CBOMX JCWCTBUI C YyYETOM BIHMSHHSA Ha OKPYXKAIONIYIO Cpeay, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

YHuBepcanbHbIC M03HABATEIIBHBIE ICCTBUS

Ba3zoevie nocuueckue oeticmeus:

e BBIABIISATH U XapaKTEPU30BATh CYIIECTBEHHbIE NPU3HAKN OOBEKTOB (SIBICHUN);

e YCTaHaBIMBATh CYIIECTBEHHbIM NpPHU3HAK KiaccU(UKAIMK, OCHOBAHHS i 00O0OIIEHHs u
CpaBHEHUS,

e BBUIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEYMS B pacCMaTpuUBaeMbIX (akTax, HAaHHBIX U
Ha6J'II-021€HI/I$IX, OTHOCAIINUXCA K (1)I/ISI/I‘~ICCKI/IM SIBJICHUSAM,

e BBIABJIATH NPUYMHHO-CJIEJICTBEHHbIE CBA3H MPH MU3YUEHUU (PU3NYECKHUX SBICHUH U MPOLIECCOB;
ACJIaTb BBIBOABI C HCIOJB30BAHMECM ACAYKTUBHBIX W HWHIAYKTHBHBIX YMO3aKqueHHﬁ,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIUYHH;

e CaMOCTOATEIbHO BBIOMpPATh CrHoco0 pemieHus y4yeOHOM (u3nueckoi 3amauu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pellIeHHs], BBIOOp Hanboiee MOIXOAALIEro ¢ y4€TOM CaMOCTOSTEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3zoevie uccneoosamenwvckue oeticmeus:

e HCIIOJB30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT ITO3HAHUS;

e TMPOBOJUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY OIIbIT, HECJIOXKHBIN (U3nuecKuit
HKCHEPUMEHT, HEOObIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

e OLEHUBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(MOPMAILINIO, MOJYyYEHHYI0 B XOJ€
HCCIIEIOBaHMS WM DKCIIEPUMEHTA;

e CaMOCTOATEIbHO (OPMYIUPOBATH OOOOIIEHMS] M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOIO
HaOJI0ICHNUS, OMIBITA, UCCIII0BAHMS;

e TPOTHO3UPOBATH BO3MOXKHOE JajbHelllee pa3BUTHE (PUIUUYECKUX TPOIECCOB, a TaKKe
BBIJIBUTATh TPENOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

e TMPHUMEHATH pAa3IUYHBIE METOJbl, HMHCTPYMEHTHl M 3alpochl TpU TOHCKE U OTOOpe
WH(pOpMaIIUY WU TaHHBIX C YUETOM MPEIIOKEHHON YUeOHOW (PU3NUECKON 3a/1auu;



aHaJIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH HHGOPMAIHIO Pa3INIHBIX BUIOB U
(dbopM mpeIcTaBICHHUS,

CaMOCTOSITENIHO ~ BBIOMPATh ONTUMAJIbHYIO (OPMY TMPEACTABICHUS HHPOPMAIMHA |
WJUTIOCTPUPOBATh PelIacMbIe 33/[aui HECJIOXHBIMH CXEMaMH, JHarpaMMaMu, HHOU TpadpuKon
U X KOMOUHALIUSMH.

yHI/IBepCEUIBHBIG KOMMYHHKATHBHBIC HeﬁCTBHH
Obwenue:

B xozle 00CYXJeHHUsI yueOHOro MaTepuasa, pe3yibTaToB JTab0paTOPHBIX PabOT M MPOCKTOB
3aj1aBaTh BOIMPOCHI O CYIIECTBY 00CYKIaeMON TEMbI M BBICKA3bIBATh HJICH, HAILICIICHHBIC Ha
pelIeHre 3a1a91 1 TIOJITIepKaHKE 0JIaroKenaTeIbHOCTA OOIICHMS;

COIOCTABJISITh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JHMajiora, OOHapyKMBaTh
pasiiniuue U CXoaCTBO HO3I/IHI/H\/JI; BBIPpAXXAaTb CBOIO TOYKY 3PCHUSA B YCTHBIX W IHMCHbMCHHBIX
TEKCTax; MyOJUYHO TPEACTABIATh PE3YJIbTAaThl BBIMOJHCHHOTO (DH3UYECKOrO OIbITa
(9KCIIEpUMEHTA, HCCIICIOBAHUS, TPOCKTA).

Cosemecmnasn oeamenbHOCHMb (COMPYOHUUECMEO):

MMOHMMATh M HCHOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW W HWHAMBUIYATIbHOW pPaOOTHI TPHU
pelIeHUU KOHKPETHON (hU3UYECKOM MPOOIeMBbI;

MIPUHUMATH 1I€JIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBATh JICUCTBUS 110 €€ TOCTHKEHUIO:
pacmpenenaTh pojiu, 00CyXAaTh MPOIECCHl M PE3YJIbTaThl COBMECTHOM PabOThI, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOCH;

BBITIOJIHATh CBOKO 4YacTh PAaOOThI, JOCTUTas KauyeCTBEHHOrO pe3yibTaTa II0 CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPYS CBOU JEHUCTBUSI C IPYTUMHU WICHAMH KOMaH/IbI;

OILICHMBAaTh KAdyeCTBO CBOET0 BKJIaJa B OOLIMII MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.

YHHUBEpCAIbHBIE PETYJIATUBHBIE JEHCTBHS

Camoopzauumuuﬂ:

BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPeOYyIOIIMX s pEelIeHUs
(bu3NYecKUX 3HAHU;

OpPUEHTHPOBATHCS B PANIMYHBIX MOJAXOAAaX MPUHATHS pelleHu (MHIMBUIYaJIbHOE, IPUHSITHE
pelleHys B rpymIie, IPUHATHE pelleHuil rpynmoil);

CaMOCTOSITEJIbHO ~ COCTaBJIATh ~ QJITOPUTM  pElIeHUs (PU3MUEeCKOM 3ajaud WM IJIaHa
UCCIIEIOBAaHUsI € Y4YETOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IPeIaraéMble BAPUAHTHI PEIICHNN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIECHHE.

Camokoumpons (penexcus):

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYAallUU U MpeJylaraTh IjaH e€ N3MEHEeHHUS,

OOBSICHATh TPUYMHBI JIOCTHKEHHUS (HEJIOCTHKEHMS) Ppe3yJIbTaTOB JAEATENIbHOCTH, J1aBaTh
OLIEHKY MTPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHHUS (U3NYECKOTO
UCCIIEIOBAaHMsI MM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHMBIIUXCS CUTYaIH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHUIM.

3M0l(u0HaJ'lebll? unmeriekm:



CTaBUTh ce0sl HAa MECTO APYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU Ha HAyYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHUKY JAPYTOro.

Ilpunamue ceba u opyaux:

MpHU3HABaTh CBOE MPaBO Ha OUIMOKY MPH pelIeHUH (PU3NYECKUX 3a/1ad WIM B YTBEPKICHHIX
Ha HAay4HbIE TEMBI U TAKOE K€ MIPaBo JIPYroro.

HNPEAMETHBIE PE3YJIBTATBI

[TpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaykaTh C(HOPMHPOBAHHOCTH Y
00y4aroIuXxcsl yMEHUM:

HCII0JIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSIHMSI BEIIECTBA, KPUCTANIMYECKUE M aMOp(HBIE Tesla, HACBILICHHBIA U
HEHACBIICHHBIM Map, BIAXHOCTh BO31yXa; TEMIEpAaTypa, BHYTPEHHSS 3HEPrus, TEIJIOBOU
JBUTATEJb; 3JEMEHTApPHBIA DSJIEKTPUUECKUN 3apsl, AJIEKTPUUYECKOE IO0J€, NMPOBOJHUKU U
JTUAJIEKTPUKU, TOCTOSHHBIN JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

pa3nuyath sBIEHHS (TEIUIOBOE pacIIMpEHHE/CKaThe, TeIuionepeaaya, TeIioBOe PaBHOBECHE,
CMa4yMBaHUeE, KallWJULSIPHBIE SBJICHUS, UCIIApEHUE, KOHICHCALUsI, TUIaBICHUE, KPUCTAUI3alus
(oTBepaeBaHKEe), KUIIEHHE, TeIulonepeaada (TEeIUIONPOBOJHOCTh, KOHBEKIUSA, H3IyUYCHHUE);
AJEKTPU3ALHNS TN, B3aUMOJEUCTBUE 3apsAJIOB, NEUCTBHS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/IEHCTBUE MAarHUTOB, AEMCTBHE MAarHUTHOI'O I10JI HAa IPOBOJAHUK C TOKOM,
AIEKTPOMArHUTHASI UHIYKIHUS) TIO0 OMMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrmo3HaBaTh NPOSBICHHE H3YYEHHBIX (PU3UUYECKUX SIBICHUN B OKPYIKAIOIIEM MUPE, B TOM
yuciie (pU3NUecKUe SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNE U KaWJUISIPHBIE SIBJICHUS
B IIPUpOJE, KPUCTAUIBI B Npupoze, minydeHue CoiHIA, 3aMep3aHUE BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME POCHI, TyMaHa, MHEs, CHEra; JJIeKTpUYECKue sIBIIEHUS B aTmocdepe,
JIEKTPUUYECTBO KHMBBIX OPraHM3MOB; MarHUTHOE TMoJe 3eMid, Apeild Mo coB, poJib
MarHMTHOTO TMOJSI JUIS SKU3HM Ha 3emiie, MOJISIPHOE CHUSHUE; TNpPU 3TOM MEPEBOIUTH
NPAKTUYECKYI0 3ajJady B Yy4ueOHyI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA/MPU3HAKU
(bu3NYECKUX SIBICHUM;

OINMCHIBaTh H3YyYEHHBIE CBOMCTBAa Tel M (U3NYECKHE SIBICHUS, HCHONb3ys (QHU3NUYECKue
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSSI DJHEPrus, KOJMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEIlleCTBa,  yJeibHAs  TEIJIOTa  IUIABJIEHMS,  yJeJdbHas  TeIioTa
napooOpa3oBaHus, yJlelbHasl TEIJIOTa CTOPAHUS TOILMBA, KOG (UIIMEHT MOJIE3HOTO JeHCTBUS
TEIJIOBOM MAIlMHBI, OTHOCUTENIbHASI BIAXXHOCTh BO3/lyXa, RJIEKTPUUECKUH 3apsiji, CHJIa TOKa,
ANEKTPUYECKOE HANpsHKEHHE, CONPOTUBJICHHE TIPOBOJHUKA, YAEIbHOE CONPOTUBJICHHE
BEIIIECTBA, pab0oTa U MOILTHOCTH JEKTPUUECKOTO TOKA); IPU OMMCAHUN MPABUIBHO TPAKTOBATh
¢bu3nyecKnif CMBICI HCIHOJB3YEMBIX BEJIMYMH, OOO3HAYEHHMS] M €IUHUIBl (PUIUYECKUX
BEJIMYMH, HAXOJIUTHh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3MYECKYI0 BEIUYHHY C IPYTHMH
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUUNH;
XapaKTepu30BaTh CBOWCTBa Tel, (PU3MUECKUE SBICHUS M MPOILECCHI, MCIIOJIb3YS OCHOBHBIE
MOJIOKEHHUST ~ MOJIEKYJIIPHO-KMHETUYECKOW  TEOpUM  CTPOCHMSI  BEIIEeCTBA,  MPHUHIIMII
CYNEPIO3ULMH T0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3apsia, 3akoH OMa Jyis
ydacTka 1enu, 3akoH J[xoyns - JleHna, 3aKOH COXpaHEHHUs SHEPIrUU; MpU 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBSACHATh (PU3NYECKUE TMPOILIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CHUTyalul
MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIBIATh TNPUUYMHHO-CIEACTBEHHBIE  CBS3H,
CTPOUTH OOBACHEHHE W3 | - 2 JTOTHYECKHX IIaroB ¢ OMOpoil Ha 1 - 2 M3yYEHHBIX CBOWCTBA
¢u3nUecKux SBICHUM, (U3UUYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH; peliaTh pacuéTHBIC
3aMaud B 2 - 3 JEWCTBWS, HCIOJB3Ys 3aKOHBI M (POPMYJIBI, CBS3BIBAIONIUE (PU3HUCCKUE



BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3alUChIBATh KPAaTKOE YCIOBUE, BBIABIATH
HE/IOCTATOK JaHHBIX JJISl PEIICHUs 3a]aui, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJIs
e€ pelleHus, IPOBOAUTh PacuéThl U CPAaBHUBATh NOJIYYEHHOE 3HAYeHUE (PU3NUECKON BEINYU-
HBbI C U3BECTHBIMU JIaHHBIMY;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOYXHO PEIIUTh HPU HNOMOIIM (PU3UYECKHX METOMOB;
UCIOJIb3Ysl ONKCAHUE WCCIIEIOBAHUS, BBIJEIATH IPOBEPSIEMOE MPEANOI0KEHUE, OLEHUBATh
IIPABUIIBHOCTD MOPsKA IPOBEACHUS UCCIIEI0OBaHUs, 1€1aTh BIBOADI;

MIPOBOJIUTH OMBITH MO HAOMIONEHUIO (DU3UYECKHX SBICHUH WM (DU3MYECKHX CBOMCTB TEl
(kanWJUIApHBIE SIBJIECHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0bEéMa, TemIeparyphl;
CKOPOCTM  MpoIlecca  OCTHIBAHHS/HArpEeBaHUS MNpPH  HM3JIyYEHUH OT L[BETa  HU3Jy-
qaolei/mornomaromeil MOBEpXHOCTH; CKOPOCTb MCIAPEHUs BOABI OT TEMIEpaTypbl
KHUJIKOCTHU U IUIOIIAU €€ IIOBEPXHOCTH; SJIEKTPU3ALIMS TN U B3aUMOAECHCTBUE MIEKTPUUECKUX
3aps/ioB; B3aUMOJCMCTBUE IOCTOSHHBIX MAarHWTOB, BHU3yalu3alMsl MarHUTHBIX IOJEH
MIOCTOSIHHBIX MAarHUTOB; JEHCTBUS MAarHUTHOTO IOJII Ha IMPOBOJHUK C TOKOM, CBOMCTBa
JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBHUIATENIl IOCTOSHHOTO TOKa): (OpPMYyJIHPOBATh
IIPOBEPsAEMBIE IPEAINONIOKEHHS, COOMpPAaTh YCTAHOBKY M3 IPEIIOKEHHOTO 000pyIOBaHHUS;
OIUCBIBATh XOJI OIbITA U (HOPMYIUPOBATH BHIBOJIBI;

BBIIIOJHATh MpPSIMbIE U3MEPEHUSI TEMIIEPATYpbl, OTHOCUTEIBHON BIAXKHOCTH BO3yXa, CHJIbI
TOKA, HANPSHKEHHUs C MCIOJb30BAaHMEM AaHAJOIOBBIX MNPUOOPOB M JaTYMKOB (PU3MUECKUX
BEJIMYMH; CpaBHUBAaTh pE3yJIbTaThl M3MEPEHUH ¢ y4€TOM 3aJaHHOW  aOCOJIOTHOM
MOTPEUIHOCTH;

MIPOBOAUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (DU3MUECKOM BEIMYMHBI OT JpYrol c
UCIOJIb30BAHUEM TNPSMBIX H3MEPEHUIl (3aBUCHUMOCTh CONPOTUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOLIaJM TONEPEYHOro CEYEHHs U YACIbHOIO CONPOTHBIIEHHS BELIECTBA
IIPOBOJIHUKA; CUJIBI TOKa, HMAYIIEro 4epe3 NPOBOJHMK, OT HAIPSKEHUS HA IPOBOJHUKE;
UCCIIEIOBAaHUE  TIOCJIEJOBATEIIBHOTO W NApaUIeIbBHOTO  COEAMHEHUM  IPOBOJHHMKOB):
IUTAaHUPOBATh MCCIIEOBaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHUs, Cleays
MPEJI0KEHHOMY IJ1aHy, (PUKCHUPOBATh Pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE TaOJIHIL
U rpadUKoOB, 1e1aTh BBIBOABI 110 pe3yJibTaTaM UCCIIE0BaHMS;

MIPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUUH (yIelbHas TEIIOEMKOCTD BEILECTBA,
COIIPOTHBIIEHUE MPOBOJHUKA, pab0Ta M MOIIHOCTb 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATh
U3MepeHusi, cCoOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CII€Ays MPEI0KEHHON MHCTPYKLUHY,
Y BBIUUCIISITh 3HAUEHUE BEJIINYUHBL;

co0roAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH IpU padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
XapaKTepu30BaTh NMPUHLHUIIBI IEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OMOpOoM Ha UX OMHMCAaHMS (B TOM YHUCJE: CUCTEMa OTOIUIEHHS JIOMOB, TUTPOMETpP, MapoBas
TypOMHa, aMIIepMETp, BOJIBTMETP, CUETUMK INNEKTPHUUECKON IHEPIUH, SIEKTPOOCBETUTEIbHbIE
puOOPHI, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), ANEKTPUUYECKUE MPEIOXPaHUTENH;
9JIEKTPOMArHUT, AJIEKTPOABHUraTeNb IOCTOSHHOTO TOKa), MCIOJb3ys 3HAHUS O CBOMCTBax
(bu3NUecKUX SIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHUCTBA M M3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM pHUCYHKaM (KHUJIKOCTHBI TEepMOMETpP, TEpPMOC, IICUXPOMETP, THIPOMETD,
JBUTATE€Ib BHYTPEHHEIO  CrOpaHus, DJEKTPOCKOI, PEOCTaT); COCTABIATh  CXEMBI
ANEKTPUYECKUX IIeMei C MOCIel0BaTeIbHBIM U IMapajljielIbHbIM COEIMHEHHUEM 3JIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LETeH;

MIPUBOJIUTh MPUMEPHI/HAXOIUTh MH(OPMALIUIO O MPUMEPAX MPAKTUYECKOTO HCIOIb30BaHUS
¢u3n4yeckux 3HAHUM B TOBCEJHEBHON KM3HM s oOecreyeHHs O€30IacHOCTH IpH
oOpalleHuu ¢ NpudopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHHUS 3/J0pPOBbS H
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 MIOBEACHUS B OKpY Kalollei cpejie;

OCYLIECTBIIATh HOUCK HH(popManuu (GU3NUECKOro COoAep)KaHus B ceTd MHTepHeT, Ha
OCHOBE MMEIOUIMXCS 3HAHUM U MyTEM CpPaBHEHUS AOIOJIHUTENBHBIX MCTOUYHUKOB BBIIEIATH
MH(pOpMaIHIO, KOTOpasi ABJIAETCS IPOTUBOPEUNBOM UM MOKET OBITh HEJOCTOBEPHOM;



WCIIONBh30BaTh TIPH BBITIOJIHEHWHM YYEOHBIX 3aJlaHU HAyYHO-TIOMYJIIPHYIO JIMTEPaTypy
(U3MYECKOTO COJNIEpKaHUs, CIPABOYHBIC MaTEpHAalbl, pecypchl ceTHu HHTepHeT; BIaaeTh
npuéMaMu KOHCIIEKTUPOBAaHMsI TEKCTa, MpeoOpa3oBaHus MH(POPMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHBIE TMCHMEHHBIC U KPATKUE YCTHBIC COOOIIECHHUs, 0000111as nH(pOpMaInio
13 HECKOJIBKUX HCTOYHUKOB (DU3UUECKOTO COJIeP KAHUS, B TOM YUCIIC IMyOIUIHO MPEICTABIISIT
pe3yabTaThl MPOCKTHOM WJIM HCCIIENOBATEIbCKONW JIEATEIbHOCTH; IPH OSTOM T'PaMOTHO
MCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar Kypca GU3uKH, COMPOBOKAATH BBICTYILICHUE
Mpe3eHTaINEN;

MIPY BBITIOJIHEHUU YUEOHBIX MPOCKTOB M MCCIEAOBAHNN (DU3MUECKUX MPOLIECCOB PACIPEIEISITh
00s13aHHOCTH B TpyNIe€ B COOTBETCTBHHM C IIOCTaBJICHHBIMH 3aJa4aMH, CJICAUTh 3a
BBHITIOJTHEHUEM TIJIaHA JCUCTBUN U KOPPEKTHPOBATH €T0, aJeKBaTHO OLICHWBATh COOCTBEHHBIN
BKJIQJI B JICSITEIIBHOCTD TPYIIIbI; BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, TIPOSBIISIS
TOTOBHOCTH pa3pemniaTb KOH(QIUKTHI.




Ne
n/n

HaumeHoBaHue pa3esioB U
TeM MPOrpaMMbl

KoangecTBO 4acoB

BCEro
padoThI

KOHTPOJIbHBIC

NpaKkTHYeCKHe
padoThI

Jlara
U3y4eHus!

Bunnl
NeATEIbLHOCTH

Bunabi, popmbi
KOHTPOJIA

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTeJibHbIE

pecypchbl

Pasz[eﬂ 1. TenioBble siBIEHUS

1.1.

CTpOEHl/Ie M CBOMCTBA Belecrsa

Ha6soaenue u
WHTepIpeTanus
ONBITOB,
CBU/JETEJIbCTBYOIUX
06 aTOMHO--
MOJIEKYJISIPHOM
CTPOEHHWU  BellecTBa:
OTBITHI c pac-
TBOpEeHHEM pPa3JINYHbIX
BellleCTB B BOJIE;
Pemenue 3ajau 1o
OLIeHUBaHUIO
KOJINYeCcTBa aToOMOB
Wi MOJIEKYJT B
eIUHUILIE 06BbEMa
BellleCTBa;

Ananus TeKCTa
JpeBHUX  aTOMUCTOB
(Hampumep, pparmeHTa
nosMbl Jlykpenua «O
NpUpoOZie  Belel») C
W3JI0)KEHHEM 0060CHO-
BaHUMU aTOMHOMU
TUIIOTe3bl (CMBICIOBOE
YTEeHUE). Ouenka
yO0eqUTEeNbHOCTH 3TUX
000CHOBaHU;
O6BsicHeHUE
GPOYHOBCKOT0
JBWDKEHUs,  sIBJIEHUS
Inddysunu pasinyui
MeX/ly HUMU Ha OCHOBe
MOJIOKEHU I
MOJIEKYJIIPHO-
KHHETUYECKOW TeOopuHu
CTpOEeHHUs]  BelllecTBa;
O06bsicCHEHHE OCHOBHBIX
pas/Miuid B CTPOEHUH
rasoB, KUJIKOCTeH U
TBEP/bIX Tes c
HCI0JIb30BaHUEM

Y CTHBII
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OIpocC;|

"9 xmace" "Yuu

1
"

"Coepym”!

[ [1icCbMEeHHBII!

”CDOKCCbopz[”E

KOHTPOJIb;|

"CI/IpI/IyC"E

I IpakTrueckast




NI0JIOKEHUH
MOJIEKYJIIPHO-
KUHETUYEeCKOW TeOopUH
CTPOEHHS]  BelleCTBa;
[IpoBeseHre  ONBITOB
o BbIPALMBaHUIO
KPUCTAJIJIOB TOBapeH-
HOM COJIM UJIM CcaxXapa;

= [ | .. \r/TrTtTtssss | T 1

TenioBE1e mponeccs! 21 |11 1 3 08.09.2023- | OGocHoBanue npaBun | Y cTHpri " kmace" "VYum
L= St == | e T'! H3MepeHud I T-! " "
01.12.2023 OIPOC; Chepym"
------------------ 4 | TeMmepaTypbi; i o |k e
CpaBHeHue pasauuHbix | (LIACBMCHHBIM] Dokchopn”
CII0COGOB M3MEPEHUSI U | KOHTPOJIb;| "Cupuyc"
; !
IIKaJ TeMIIepaTyphl; KoHTporbHas
Ha6nwoneHue u frmeemenedens p-------=!
06'bSICHEHHE OTBITOB, aboTa;| .
JEMOHCTPUPYIOIUX [IpakTnueckas
U3MeHeHHe paboTa;]

BHYTpeHHeU aHepruu B
TeJia B pe3yJibTaTe
TerJonepesadu u
PaboThI BHEITHUX CHJI;
Hab6uiromeHue u
00'bSICHEHHUE OIBITOB,
06CyXeHHe paKTU4e-
CKUX CUTyaLluH,
JIeMOHCTPHUPYIOIIX
pasyIndHble BUbI
TernJonepeayu:
TEIJIONPOBOAHOCTb,
KOHBEKIIUIO,
U3JIyYeHUE;
UccnenoBanue
SIBJIEHHS TEIJI00OMeHa
MpU CMEeIIUBaHUH
XOJIOJJHOM U ropsiyeit
BOJIbI;

Ha6sroaenue
yCTaHOBJIEHUS
TeNJ0BOr0 PaBHOBECUS
MeXAy ropsyeu u
XOJIOJTHOH BOJIOM;
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PaSI[eJI 2. JIeKTpUYeCKHe U MarHUTHBIE ABJIEHU

2.1. | dneKTpuYecKue 3aps/bl. {7}
3apsKeHHbIe TeJla U UX
B3auMoJeNcTBre

|
|

21.02.2024

Ha6soaenue u
NpoBe/ieHUe ONbITOB
10 3JIeKTPU3ALUH TeJ
IPU COTPUKOCHOBEHUH
U MHAYKLHeH;
Ha6sroaenue u
00'bsICHEHHE
B3aUMOJIENCTBUS
OJHOUMEHHO U
pPa3HOUMEHHO
3apsDKEHHBIX TeJT;
O6psicCHEHMEe TPUHLIUIIA
AehcTBUSA
3JIEKTPOCKOIIa;
O6bscHeHHe SABJIEHUH
3JIEKTpHU3aLMU [IPU
CONPUKOCHOBEHUHU TeJl
U MHAYKIUel ¢
HCIO0Jb30BaHUEM
3HAHUH 0 HOCUTEJIAX
3JIEKTPUYECKUX
3apsi/i0B B BeLIECTBE;
Pacno3HaBaHue U
06bsICHEHUE SIBJIEHUH
3JIEKTPHU3alMU B 0-
BCEJIHEBHOM »XHU3HHU;
Ha6sromenue u
06bICHEHHE OIbITOB,
WJTHO CTPUPYIOLUX
3aKOH COXpaHeHHUs
3JIEKTPHUYECKOT0
3apsa/a;

Ha6uroieH1e onbITOB
10 MO/IeJTUPOBAHUIO
CHUJIOBBIX IMHUH
3JIEKTPHUYECKOT0 MOJIs;

Y CTHBII

| P —— -

OIpocC;|

"9 xmace" "Yuu

1
"

"Coepym”!

[ [1icCbMEeHHBII!

"CDOKCCI)OpI["E

KOHTPOJIb;|

"CI/IpI/ch"E

[ IpakTrueckast

2.2. | [locTOAHHBIN 20!

="
]

Ha6urogeHue
pas3InYHbIX BU/IOB

" xmacc" "YVum




BHGKTpH‘IECKHﬁ TOK

__________________ -

01.04.2024;

JehcTBUA
3JIEKTPHUYECKOT'0 TOKA
1 0OHApYKeHHEe ITUX
BUJIOB IeCTBUS B
MOBCeJHEBHOM XU3HU;
C60pKa U HCIbITaHUE
3JIEKTPUYECKOM Lienu
MOCTOSIHHOTO TOKQ;
W3mMepeHMe cUJIBI TOKA
aMIlepMeTpOM;
U3mepeHue
3JIEKTPUYECKOTO
HaMnpsiKeHUs
BOJIbTMETPOM;
[IpoBenenue u
06bICHEHHE OIbITOB,
JAEMOHCTPUPYIOLUX
3aBUCUMOCThb
3JIEKTPHUYECKOT0
COTNPOTHUBJIEHUS
IPOBOJIHUKA OT €T0
JJIMHBI, JIOLaAU
MONEPEYHOT0 CeYeHUs
U MaTepuasa;
HUccnenoBanue
3aBUCUMOCTHU CUJIbI
TOKa, IPOTEKaIIero
yepes pe3ucTop, oT
CONPOTHBJIEHUS
pesucTopa u
HanpspKeHUsTHa
pe3ucTope;

OIPOC;

[ [1icCbMEHHBII!

"CDOKCCI)OpI["E

KOHTPOJIb;;

"CHpI/IyC"E

1
KonrposbHas

et JIbHa,
abora;

[ IpakTnueckas

2.3.

MarauTHbIe SABJIEHUS

| |

18.04.2024

UccnenoBanue
MarHuTHOTO
B3aMMO/JIEMCTBUS
MOCTOSTHHBIX
MarHuTOB;

W3yyeHre MarHuTHOTO
I10JIs1 TOCTOSIHHBIX
MarHuTOB NIPU UX

06 beJUHEHNH U
pasjesieHuy;

Y CTHBIIL

| —— -

OTIpOC;|

" kmacce" "Yuu

"Cpepym’

[ lcbMEHHBIIH,

"CDOKc<bop)1"§

'KOHTPOJIb;;

"CI/IpI/IyC"E

TecTupoBaHUE;!




[IpoBesieHMeEe ONIBITOB
10 BU3yaJIU3al[UH M0JIsS
MOCTOSIHHBIX
MarHuTOB;

U3yyeHue sBeHUA
HaMarHU4MBaHUS
BEIECTBA;
HccnepoBaHue
AehCcTBUSA
3JIEKTPUYECKOr0 TOKa
Ha MarHUTHYIO
CTpEJIKY;

[IpoBesieHHE OMBITOB,
JLeMOHCTPUPYIOILUX
3aBHCHUMOCTb CUJIbI
B3aMMO/IEMCTBUS
KaTyIIKH C TOKOM U
MarHuTa OT CHUJIbI U Ha-
npaBJieHUs TOKa B
KaTyIIKe;

2.4. | d1IeKTpOoMarHuTHas 4 1 20042024 OMNBITHI 110 yCTHHH " rorace” "Yan
UHAYKIMSA 18.05. 2024 HCCICA0BAHMIO OIpocC;| "Chepym"
------------------ fABJIEHUAA i o "d (I)O "
3JIEKTPOMarHUTHON HCRMCHHBIN OKCPOPA |
MHAYKIHY: IKOHTPOJIb| "Cupuyc"
vccJieJoBaHue ‘KOHTpOJ}_E_'_}_I_.’:_l_f_I:
M3MeHeHUH 3HauYeHUs1 a60Ta,
1 Harpas/IeHuA TIpakTryeckas,
WHAYKIJUOHHOI'O TOKA; T
paora;
Peseps 5 21.05.2024-
30.05.2024)
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OBIIEE KOJIMYECTBO 11
YACOB I10 ITPOTPAMME

TEMATHYECKOE II/TAHUPOBAHHE




KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposBbie
Tema ypoka
/i yp Beero Kongpo.m,HLIe HpﬁaKanecRue 06PA30BATEILHBIE
padoThI padoThI pecypebI
OCHOBHBIE [10JIOKEHUSI MOJIEKYJIIPHO-
1 KUHETHYECKOW TEOPHH U UX OI}IIBITII)JBIG bubmorexa LIOK
p https://m.eds00.ru/ff0a5256
HOJTBEPKICHHS
2 Macca u pa3mep aTOMOB U MOJIEKYJT
3 Mogenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO bu6mmoreka [IOK
COCTOSIHUH BEILECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEHHE CBOWCTB TBEPJOTO, JKUJKOTO U
4 ra3o00pa3HOro COCTOSIHUH BellleCTBa Ha
OCHOBE I0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu
) Kpucrannuueckue u amop¢Hsble Tena bubmorexa LIOK
p p https://m.eds00.ru/ff0a5800
5 CmaunBaHue U KaUJUIIPHOCTb. bubnuoteka [IOK
IToBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxaThe bubmorexa [IOK
pacivp https://m.edso0.ru/ff0a5a26
8 Temmneparypa. CBsi3b TEMIIEpPATypBhI CO
CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS YaCTHUI]
9 BuyTtpennsist sneprusi. CnocoObl ©3MEHEHUS bu6numoreka [LIOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunp! Terionepenaun bubmmorexa TIOK
A pen https://m.edso0.ru/ff0a6412
1 VYpoxk-koudepenuus "[IpakTuueckoe 1 bu6mmoreka [LIOK

HCIIOJIb30BaHNE TEINIOBEIX CBOMCTB BCIIECTB U

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

MaTepHaJIOB B LIEJISAX SHEprocoepexeHus "

12 KomudaecTBo TerioTel. Y AcnbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeroBoro 6ananca. TermmooomeH bubnmoreka [JOK
Y TEIUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "HccienoBanue
14 SIBJIG}E)I/H[ TI;HJIOCI))6MeHa mpu CMGHIHI/IBaHI/II/I Eubmiorexa LOK
o Ha 1p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsideii BOJIBI
Pacuer konuvecTBa TETIUIOTHI, HEOOXOAMMOTO
15 JUISI HATPEBaHUs TeJia U BBIJEIIIEMOTO UM MIPH
OXJTAXICHUU
16 JlaboparopHas pabota "OnpeneneHue bubnunoreka [IOK
YAEIBbHOM TEII0EMKOCTH BelecTBa" https://m.edsoo.ru/ff0aébb0
17 DHeprus TOIJIMBA. Y IeibHas TeIUIOTa bubmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
ILnaBnenue n oTBEpIEBaHNE
18 KPUCTAJUTHYECKUX IT)Jeln VY nenpHas Temiaora bubmiorexa LIOK
P A https://m.edsoo.ru/ff0a71d2
TUTaBTICHUS
19 3.JIaboparopHas pabota "OnpeneneHue bubnuoteka [IOK
YAEIbHOM TEIUIOTHI MJIaBJIeHus JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue U KOH/IEHCALIHS. bub6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHMs U KOHICHCAIIUH. bu6numoreka LIOK
3aBUCHUMOCTb TEMIIEPATYPHI KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(hEepHOTO JTaBJICHHS
Brnaxnocts Bo3nyxa.4. Jlaboparopnast pabota
22 "Onpenenenne g’}FIHOCI/ITeJIBHI())ﬁ BJI:a)KHECTI/I bubanorexa LIOK
P " https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemenue 3aay Ha onpeeneHue BIaKHOCTU



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO31yXa

[TpuHIIUTIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. J[BUTaTeb BHyTPEHHETO
CropaHust

o5 KIIJI TermmoBoro aBurarens. TernaoBbie bubnnorexa [HOK
JIBUTaTEJIH U 3alUTa OKPYIKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c

%6 3aKOH COXpaHEHUs U MIPEBPAICHHS YHEPTUH B
TEIJIOBBIX IMTPOIIeccax
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TEME

27 "TGIIHJ'IOBLIe }IBJ'ICHI/I;) I/I3M6HGII){I/IC arperaTHbIix bubmorera [IOK

. ',, P https://m.edsoo.ru/ff0a83f2
COCTOSIHHI BEIIeCTBA
KonTpomnpHas padora mo Teme "TerioBbie
p P . bubmnoreka LIOK
28 aBreHus1. VI3MeHeHne arperaTHbIX COCTOSTHUM
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 Onektpuzanus Tel. J[Ba posia 3J1eKTpUUECKUX
3aps/10B

30 Ypok-uccnenoBanue "INeKTpU3aALUS TEI
WHIYKUIKEN U IPU CONTPUKOCHOBEHUHU"

31 B3aumoneiicTBre 3apsKeHHBIX TeJl. 3aKOH bubimoreka [LIOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpskeHHOCTh

32 AJIEKT queCKoro mostst. 11 I/II)HHI/IH bubmorexa LOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UITUH ICKTPUICCKUX TTOJICH
33 Hocurenu snexkTpuyeckux 3apsioB.
DnemeHTapHbId 3apaa. CTpoeHue aroma

34 [TpoBOTHUKY M TUDIIEKTPUKH. 3aKOH bubmuoteka [IOK
COXPAaHEHUs IIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewienne 3a1a4 Ha NPUMEHEHUE CBOWCTB bubnnoreka [HOK

SJICKTPUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a8ef6
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DNEKTPUYECKUN TOK, YCIOBUS €TI0

Bu6muoreka [JOK

36 cylecTBoBaHUs. ICTOYHUKY 3IEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JeficTBUSI 3JIEKTPUUYECKOTO TOKA Bubmorexa IOK

P https://m.edsoo.ru/ff0a96h2
VYpoxk-uccinenosanue "Jleiictue

38 AIEKTPUYECKOTO I10JI Ha IPOBOJIHUKH U 1
JIARJICKTPUKH"

39 DNEKTPUUECKH TOK B METaJllIaX, KHUIKOCTAX Bbu6immorekxa IIOK
U razax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas ernb U €€ COCTaBHbIC YaCTH
Cuna toka. 5.JIabopaTopHas paboTa bubnunoreka [IOK

41 " " 05 .

N3mepenue u peryampoBaHue CUIIBI TOKA https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpsikeHue. Bonptmerp.
42 6 Ha6(l)) aTropHas a6IZ)Ta "U3MepeHue u P 0.5 bubmorexa [OK
) PaTopHad p " p ' https://m.edsoo.ru/ff0adel14
pEryJIMpOBaHKE HAPSIKSHUS
ConpoTusieHNEe NPOBOIHUKA. Y IEIIBHOE bub6nuoreka LIOK

43 :

COIIPOTUBIICEHHE BEILECTBA https://m.edsoo.ru/ff0aa738
7.JlabopaTopHast paboTta "3aBUCUMOCTh

44 AIEKTPUUECKOTO COMPOTUBIICHUS TPOBOTHUKA 1 bu6nmnoreka [IOK
OT €r0 JJIMHBI, IUIOIIAN ITONIEPEUHOTO https://m.edsoo.ru/ff0aa738
CEYeHHUs U Marepuana’

45 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSKCHHS. bubnmnoreka [IOK
3akoH OMa a1 y9acTka 1enu https://m.edsoo.ru/ff0aad44a
8.JIabopaTtopHas pabora "VccnenoBanue

16 3aBUCUMOCTH CHUJIBI TOKA, HAYIIETO Yepe3 1 bubnmnoreka [IOK
pE3UCTOp, OT COPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaIeIbHOE

COCAUHCHUA ITPOBOAHUKOB



https://m.edsoo.ru/ff0a95a4
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9.JIaboparopHas pabota "IIpoBepka mpasuiia

48 CJI0’KEHHUSI HAPSKEHUH MpU bubnmoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”

10. JlaGopatopnas pabota "lIpoBepka npaBuia|
49 VISt CI/IJ‘IBIp TOKE 1} Hr;a aJ'IJ'IeJ'III?HOMp P Eubmiorexa HOK
P p " https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB

50 Pewienue 3aay Ha npumeHeHue 3akona Oma bubnuorexa [JOK
JUIS Pa3JIMYHOTO COEIMHEHHUSI IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIIIHOCTB 3JIEKTPUUYECKOTO TOKA. bubmuorexa [JOK
3akoH Jxoyinsa-JleHna https://m.edsoo.ru/ff0ab124

59 11.JIabopaTtopHas padota "OnpeneneHue bubmuorexa [JOK
paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKHE SN | TOTPEOUTEITN

53 3JIEKT queCKoﬁ ;{e TUU B gI),IT Kopotkoe bubmorexa [TOK

p P Y- ROp https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe
"DnexTpuueckue 3apsabl. 3apsyKEHHBIE Tela U bubnuoreka LIOK

54 . . :

HUX B3auMoaeucTBus. I1ocTOSHHDBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUH TOK"

KonTponbHas padota no teme

"DreKTprUecKue 3apsiibl. 3apsHKEHHBIE TeNa U bubnuoteka [IOK

55 . . :

HUX B3auMoacucTBU. I10CTOSHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUH TOK"

56 [TocTostHHBIE MATHUTBHI, UX B3aUMOJICUCTBUE

57 Ypok-uccnenosanue "M3yuenue nonen bu6numoreka [LIOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe 1mojie. MarauTHoe 1mosie 3eMiTd 1 bubmuorexa [JOK

58 :
€ro 3Ha4YeHHe IS )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba

59 OmneiT Opcrena. MarautHoe nose bu6nmoreka [LIOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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https://m.edsoo.ru/ff0ac0ba

OJICKTPHUYICCKOI'0 TOKa MarsuTHoe noJje
KaTylIKHU C TOKOM

https://m.edsoo.ru/ff0acld?

60

[IprMeHeHue 3JIeKTPOMAarHUTOB B TEXHUKE.
12.JTabopaTopHas padota "U3ydeHune
JEHCTBUSI MATHUTHOTO TIOJISI HA TIPOBOIHHUK C
TOKOM"

0.5

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DJIEKTPOIBUTATEIb TIOCTOSHHOTO TOKA.
Hcnionb30BaHue JIEKTPOIBUTATEIICH B
TEXHHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
13.JTabopaTopHas pabota "KoHcTpyupoBanue
U U3y4yeHue paboThI 3JEKTpOoaBHraTess’”

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apanest. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykiuu. IIpasuno Jlenna

63

OnektporeHepatop. CrocoObl Momy4eHus
3JIEKTPUUYECKON SHEPTUH. DIEKTPOCTAHIINM Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

64

[ToaroroBka Kk KOHTPOJIBLHOM pabOTE MO TEME
"DJIeKTpUYECKUE U MAaTHUTHBIEC SIBJIICHUS"

65

KonTponbhas pabota mmo teme
"DJIeKTpUUECKUE U MATHUTHBIE SIBICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme
"TemnnoBsie ABICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme
"TIoCTOSHHBIN IEKTPUYECKUI TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme
"MarauTHbI€ sIBICHHS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

YYEBHO-METOAHUYECKOE OBECIIEYEHHE OBPA30BATEJ/IBHOT'O ITPOLIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIBI /14 YYEHHUKA

1. ®wusuka 8 xnacc Ileppimkua A.B, O01mecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «I3maTenbcTBO 3k3amen» 2016
2. KoHTposibHble U camocToATeNbHble PaboTbl No pusnke «M3patenbcTBo dKk3ameH» pomuesa O.M.

3. COopnuk 3ama4 no gmsuke 7- 9 kinaccsl: Coct. B.M.Jlykammk. - M.; [IpocBemenue, 1994

METOAUYECKHUE MATEPUAJIbI AJ11 YYUTEIA

Temaruueckoe muanupoBanue ( 6a30BbIN ypOBEHB), BEOMHAPHI, TEXHOJIOTHYECKas KapTa ypoOKOB, MaTepualbl i1 moarotosku k OI'D u EI'D.
LHIUPPOBBIE OBPA30BATEJ/IBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

" xmacc" "Yuu py" "®oxcdopa" "Cupuyc"

MATEPHAJ/IbHO-TEXHUYECKOE OBECIIEYEHUE OGPA30OBATEJ/IbHOI'O ITIPOLIECCA

YYEBHOE OBOPYJOBAHHUE

JKpaH, JOKYMeHT KaMepa, KoMnieKT TeMaTU4YecKUX Ta6suL, TexHHKa 6e30MacHOCTH B KabuHeTe ¢usnky, KomnboTepHble 06yvaroye nporpaMMbl, [lopTpeTsl
BblJaroIuxcst GU3nKoB, TexHUKa 6€30IIaCHOCTH IIPU COOPKe 3jIeKTpUyecKux nenel, Tabauna «MexayHapoHas cucTeMa eJUHHUL», TabIn LA «A0JbHBIX U KPaTHBIX»
BeJsinyuH, Tabauibl ¢ opMyaaMH.

OBOPY/IOBAHUE /I/11 IPOBEJAEHUA JIABOPATOPHBIX, IPAKTUYECKUX PABOT, IEMOHCTPALIUI

KanopumeTp, UUJIMHAP U3MEPUTENbHbINA, TEPMOMETP, CTAKaH, LUJIUHAP METAJLINYECKUH, BEChI C pa3HOBecKaMHU. [IcuxpoMeTp, UCTOYHUK MUTAHHUS, JIaMIIa, KJI0Y,
aMIIepMeTp, BOJIbTMET], PE3UCTOPHI, COEAUHUTEIbHbIE TPOBO/Ia, IaMIa HA O CTABKe, COOMpPaloas JIMH3a, IMHEeHKa, 9KpaH.






