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INOACHUTEJIBHAA 3AIINCKA

N

Copep:xaHuie mporpaMmbl HalpaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHON TPAaMOTHOCTH
yUalxcs ¥ OpraHu3alIfio n3ydeHus (U3UKU Ha JESTSIILHOCTHONW OCHOBE. B Hell yuuThIBaroTCS
BO3MOXKHOCTH mpeaMera B peanusanuu  TpeboBanmit PI'OC OO0 x miaHUPYEMBIM
JUYHOCTHBIM U METANpEAMETHBIM pe3yibTaTaM OOYYCHHsS, a TaKKEe MEKIPEIMETHBIE CBS3H
€CTECTBEHHOHAYYHBIX Y4EOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «®U3UKA»

Kypc ¢usukn — cucreMooOpa3yromuil Uisi €CTeCTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
HOCKOJIbKY (pr3ndecKkue 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SIBJICHHUN, N3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomuend u ¢uznyeckoi reorpadueit. dusnka — 3TO MPEAMET, KOTOPBHIA HE
TOJBKO BHOCHUT OCHOBHOHM BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPa, HO U MPEAOCTABISAET
Hanbosee sicHble 00pa3lbl MPUMEHEHUsI HAyYHOTO METOJa MO3HAHMS, T.€. CII0c00a MOIy4eHHs
JIOCTOBEpPHBIX 3HaHUI 0 Mupe. Hakonen, ¢usnka — 3TO MpeaMeT, KOTOPBIH HapsAy ¢ APYTHMHU
€CTeCTBEHHOHAYYHBIMH  TIpEJAMETaMH JIOJDKEH JaTh UIIKOJbHUKAM TIpEJACTaBICHUE 00
YBIICKATEIbHOCTH HAYYHOTO HCCIEAOBAaHMUS M PAJOCTH CAMOCTOSTEIBHOTO OTKPBITHS HOBOTO
3HaHUSI.

OnmHa W3 TIaBHBIX 3a7ad (U3MUYECKOro OOpa3oBaHUs B CTPYKType 0OmIero oOpa3oBaHHSA
COCTOUT B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM
Macchl 00yJarOUIMXCsl, KOTOPBIE B NAIBHEHIIIEM OyIyT 3aHATHI B CAMBIX Pa3HO 00pa3HbIX cdepax
nesitenbHOCTH. HO He MeHee Ba)KHOM 3a/1a4eil sIBJISETCS BBISABICHHE M IMTOATOTOBKA TAAHTIUBBIX
MOJIOABIX JIIOZEH Uil TMPOAOIDKEHHs O0Opa3oBaHUS W JalbHEWHIeH NpodecCHOHaTbHON
JeSITEILHOCTH B 00J1ACTH €CTECTBEHHOHAYYHBIX MCCIICTOBAHUA M CO3/ITAHMHA HOBBIX TE€XHOJIOTHH.
CornacHo NPUHATOMY B MEXJIYHapOJHOM cooOlIecTBe omnpeneneHnto, EcrecTBeHHOHay4Has
TPaMOTHOCTh — 3TO CIIOCOOHOCTH YENIOBeKa 3aHMMAaTh AaKTUBHYIO TPaXTAHCKYIO TO3HIHIO IO
OO0IIeCTBEHHO 3HAYUMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTh
MHTEPECOBAThCS ECTECTBEHHOHAYYHBIMH HJesIMH. HaydHOTpaMOTHBI UEIOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJIEHUHM IMpPOoOIeM, OTHOCALIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSM, YTO TPEOyeT OT HEeTO CIETyIONUX KOMIIETEHTHOCTEH:

Hay4YHO OOBSCHSTH SIBJICHUS,

OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHMUSI,

MHTEPIPETUPOBATH TAHHBIE U UCIOJb30BaTh HAYYHBIE I0KA3aTENbCTBA AJIS TOTYyUEHUS
BBIBOJIOB.

N3ydyenne ¢u3uku crnocoOHO BHECTH pelIAloUIMil BkiaJ B (OpMUpPOBAHHE E€CTECTBEHHO-
HAY4YHOH IpaMOTHOCTH O0YyYarOIIUXCSL.

HEJW N3YYEHUSA YYEBHOI'O IPEAMETA «®U3UKA»

Henmn wu3yueHuss (U3MKM Ha YpPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUs ONpEIENCHBl B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®Pusuka» B 00pa3oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peanu3ylOIMX OCHOBHBIE 00I€00pa3oBaTeNIbHbIE MPOTrPAMMBL,
yTBepxkA€HHONW pemeHneM Kosmernn MuHncrepcTBa npocsenienus Poccniickoit ®@enepannu,
npotokou ot 3 aexadpst 2019 r. Ne [TK4BH.

Henu uzydenust u3uku:

MpHOOpeTeHNE UHTEpECca U CTPEMIICHHUS 00yJaronInXcs K HAaydUHOMY

M3YYEHHUIO TMPHPOJBI, Pa3BUTHE HX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
pa3BUTHE MIPEICTABICHUNA O HAYYHOM METO/I€ MO3HaHUs U (OPMHUPOBAHHE
HCCIIEIOBATENBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;



e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

e (opmMupoBaHUE MPEICTABICHUN O POIU PUIUKH JUISI PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHA;

e pa3BUTHE MPEICTABICHHIA O BO3MOXKHBIX cepax Oymymiel mpodeccnoHalbHON NeITeIbHOCTH,
CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JlalbHEeHIIeMy 00y4eHHIO B 3TOM HaIlPaBJICHUH.

JlocTukeHne STUX Iefieil Ha YpPOBHE OCHOBHOIO 001ero oOpa3oBaHus 00ecredrBaeTcs
pEILIEHUEM CIIEAYIOIUX 3aau:

e MpHOOpETEeHHE 3HAHUN O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHMUYECKUX, TETIJIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX ¥ KBAaHTOBBIX SIBICHUSIX;

e MpHOOpPETEeHHE YMEHHI OMUCHIBATH M OOBACHATH (PU3NUYECKHE SBJICHUS C HCIIOIb30BaHUEM
MOJTYYEHHBIX 3HAHUM;

e OCBOEHHME METOJIOB PEUICHHS MPOCTEUIINX PACUETHBIX 33/]au C UCIIOIB30BAaHHEM (PU3NIECKUX
MOJIeJield, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3371aY;

e pa3BUTHE yMEHUI HAOIOJATh PUPOIHBIE SIBICHHS U BHIIOIHATH OMBITHL, JJAOOPATOPHBIE
pabOTHI ¥ SKCIIEPUMEHTAIBHBIC HCCIICOBAHMUS C UCTIOJIb30BAHUEM U3MEPHUTENBHBIX TPUOOPOB;

e OCBOeHHE MPUEMOB paboTHI ¢ HHPOpMaHEH PU3UIECKOTO COJIECPIKAHMS, BKIIIOYAs
MH(OPMAIIHIO O COBPEMEHHBIX JTOCTIKCHUAX (DU3UKH; aHATIM3 U KPUTHUECKOE OIICHUBAHHE
nH(pOpMAIIHH;

e 3HAKOMCTBO cO chepamu NpodecCHOHATBHON AEATEILHOCTH, CBI3aHHBIMU C (PU3HUKOM, 1
COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAHHBIMHU HA JOCTIKEHHSX (PH3NUECKON HAYKH.

MECTO YYEBHOTI'O TIPEIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisercs 00s3aTeNbHBIM MPEIMETOM Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBanus. JlaHHas mporpaMma mpeaycMaTpuBaeT u3ydeHue (pu3uku Ha
0a30BOM ypoBHE B 8 Kllacce B 00béMe 68 uwacoB 1Mo 2 yaca B HEJIEIIO.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

Pa3pnen 1. TenioBble siBaeHUs

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUUECKON TEOpHM CTpOeHHus BemiectBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ. OTBITEL, TOATBEPKAAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO--
KMHETUYECKON TEOPHH.

Mogenu TBEPIOro, KUAKOIO M Ta3z000pa3HOro COCTOSHUM BemecTBa. Kpucrammnueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KanWUIApHbIE siBlieHUs. TeroBoe
pacIIMpPEHNE U CKATHE.

Temnepatypa. CBsA3b TEMIIEPATYphl CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YACTHUILL.

Buytpennsas osHeprust CnocoObl W3MEHEHHUsT BHYTPEHHEW OSHEpPruM: TeIulonepenaya u
coBepIeHne padoThl. Bupl Temonepeaauu: TeIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.

KonnuectBo TtemnoTel. YaenbHas TeMIOEMKOCTh BellecTBAa. TeriooOMEH U TEIUIOBOE
paBHOBECHE. YpaBHeHue TEIJIOBOTO Oananca.
[InaBneHne W OTBepAECBaHME KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHHUS.
[TapoobpazoBanue u koHaeHcauusi. HMcnapenune (MC). Kumnenuwe. VYaenbHas Temora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KWUIIEHHS OT AaTMOC(HEPHOTO JaBIICHUS.
BnaxnocTs BO3ayXa.

DHeprus TOIMBA. Y IeJbHAs TEIJI0Ta CTOPaHUs.

[Tpuntuns! padots! TermoBbix Asurateneil. KI1/] rerutoBoro neurarens. TerioBeie ABUraTenu
1 3ammTa okpyxaromiei cpeapl (MC). 3aK0H COXpaHEeHHs U MPEBPaIICHUs YHEPTUU B TEIIJIOBBIX
nporeccax (MC).



Hemonucmpayuu

. HaGmronenne OpOyHOBCKOTO JBUKEHUS

. Habmonenue nuddysum

. HaOxroenue siBneHuit cMaunBaHus U KallWJLISIPHBIX SIBICHUI
. Habxromenue TemoBoro pacmpeHus Tel

. I3MeHeHune naBieHus ra3a npu H3MeHeHUH 00bEMa M HarpeBaHUM WM OXJIaXIEHUH
. IIpaBuina u3mMepeHus TeMIieparypsl

. Buzp! Teronepenaun

. OxnaxieHre npu COBEPUICHUN pabOThI

9. HarpeBanue npu coBepiieHud paboThl BHELTHUMHU CHIJIAMU
10. CpaBHeHME TEMIOEMKOCTEN pa3IM4HbIX BELIECTB

11. HaOmronenue kumeHus

12 .HabmoeHre moCTOSIHCTBA TeMIIepaTyphl MPH IJIaBICHUH
13. Moaenu TEIUIOBBIX ABUTATEIEH

0NN KW~

Jabopamopnwvie pabomovi u onvimul

1. OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO TPUTSKCHUS

2. OnbITHI O BBIPAIIMBAaHHUIO KPUCTAJUIOB IIOBAPEHHON COJIM WM caxapa

3. OnbITHI 1O HAOIOIEHHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TET

4. OmnpeneneHue 1aBjieHUs BO3AyXa B OalIOHe IIIpULIA

5. OmbITBl, JIEeMOHCTPHPYIOIIUE 3aBHCHMOCTh JIAaBJICHUS BO3JIyXa OT €ro ooOnémMa u
HarpeBaHUs WIN OXJIAXKICHHS

6. IlpoBepka rumOTE3bl JIMHEHHOM 3aBUCUMOCTM JJIMHBI CTOJIOMKAa KUJAKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIepaTypsl

7. HabmioneHnne W3MEHEHHWsI BHYTPEHHEW JHEpPruM Tella B pPE3ylbTare TEIUIoNepenadn M
paboThl BHEIIHUX CUJT

8. HccnenoBanue siBIeHUS TEIJIOOOMEHA PU CMEIIMBAHNUN XOJIOJHOM U TOpsiueit BOJIbI

9. OmpenenieHue KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJOW NMPH TEIMJI00OMEHE C HarpeTbiM
METATTNYECKUM LIUJIUHAPOM

10. Onpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA

11. McenenoBanue npouecca ucrapeHus

12. Onpenenenne OTHOCUTENBLHON BIIQXKHOCTH BO3/1yXa

13. Omnpenenenue yaeIbHON TEIJIOTH TUTABJICHHUS JIb/1a

Pasnen 2. DuekTpuyeckne ¥ MATHUTHbIE SIBJIEHMS

Onektpuzanus Tend. J[Ba poja dJIeKTpUUeCKHX 3apsAnoB. B3anmmoaeicTBue 3apsiKEHHBIX Tel.
3akon KynoHna (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMYUHBI 3apsSA0B U
PACCTOSIHUSI MEXIy TeJIaMH ).

Onektpuueckoe mnoje. Hanpsok€HHOCTh snekTpuueckoro moisid. IlpuHmun cynepno3uuuu
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snextpudeckux 3apsiioB. DIE€MEHTApHBIN deKTpudeckuid 3apsaa. CTpoeHue aToma.
IIpOoBOTHUKY M IUDIIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3aps/a.

DNEeKTpUYeCKU TOK. YCIOBUSA CYIIECTBOBAaHUSA dJEKTPUYECKOTO TOKa. VcTOuHUKH
MMOCTOSTHHOTO TOKA. HevictBus BIIEKTPUIECKOTO
TOKa (TEIIOBOE, XMMHYECKOe, MAarHUTHOE). DIEKTPUYECKUI TOK B )KHJKOCTSIX U ra3ax.

Onektprnueckass nenb. Cuna ToKa. OJekTpudeckoe HamnpspkeHue.  ConpoTHBIIEHUE
MPOBOJIHUKA. YIENIbHOE COMPOTUBIEHUE BellecTBa. 3akoH Owma g ydacTKa LEMH.
[TocnenoBarenbHOE U MapaJUIETbHOE COETUHEHUE TPOBOHUKOB.

PaGota 1 MOITHOCTE AIEKTPUUECKOTO ToKa. 3akoH [[xoyns— JleHna. DnekTpudeckue enu u
MOTPeOUTEN DIIEKTPUUECKON dHEpTHH B ObITYy. KOpoTKOE 3aMbIKaHMeE.

IlocTossmable MarHuThl. B3ammojelicTBHE IIOCTOSHHBIX  MArHMTOB. Mar"HuTHoe TIOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBUE MarHUTHOTO MOJISt



Ha TIPOBOJHUK C TOKOM. OJEKTPOJABMIaTeNlb IIOCTOSHHOrO Toka. lMcmnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes.  SIBneHue  snekTpoMarHUTHOM — umHAykuuu. IlpaBuno  Jlenna.
OnekrporerHepatop. CrnocoObl MOMyYeHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu
DnekTpusanus Ten
JIBa posa 2JIEKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHUE 3apsyKEHHBIX Tell
YCTpoiCTBO U IEMCTBUE AIIEKTPOCKOIA
DnexTpocTaTUuecKast UHIYKIHS
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsiI0B
[IpoBOIHMKY U AUDIIEKTPUKHU
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS
HcTouHNKH TOCTOSIHHOTO TOKA
9. JIelcTBUS ICKTPUICCKOTO TOKA
10. DneKTpUUYECKHil TOK B )KUJIKOCTH
11. I'a30BbIi pa3psig
12. 3mepenne cuiibl TOKa aMIepMeTpoM
13. I3MepeHue 31eKTPUIECKOr0 HANpsHDKEHUST BOJIBTMETPOM
14. PeocraT 1 Mara3uH CONPOTUBIIEHUI
15. B3auMmoaencTBie MOCTOSIHHBIX MATHUTOB
16. MozaenupoBaHue HEBO3MOKHOCTH pa3/I€IeHUs [IOJIFOCOB MarHura
17. MonenupoBaHrEe MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB
18. OmbIT OpcTena
19. MarauTHoe 1osie Toka. DJIEKTPOMAarHuT
20. JleficTBUE MarHUTHOTO TOJIsI HA TPOBOAHUK C TOKOM
21 DnexkTpoaBUraTeab NOCTOSHHOIO TOKa
22. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHONW MHAYKLUN
23. Onbitel @apages
24. 3aBUCHMOCTb HANpaBJICHUsI UHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro BO3HUKHOBEHHUS
25. DnexTporeHepaTop NOCTOSTHHOTO TOKa

NGO~ wWNE

Jlabopamopnsie pabomovt u onvimul

OMBITEI IO Ha6J'IIO)ICHI/IIO OJICKTpHU3alK TCII HHHYKHHCﬁ " Ipr COITPUKOCHOBCHU N
HccnenoBanue J€NCTBUS 3JIEKTPUUECKOIO MOJISA HA POBOJIHUKH U AUDIEKTPUKHU
CoOopka u mpoBepka padOThI AIMEKTPUIECKON IETTH MOCTOSHHOTO TOKa
W3MmepeHue U peryJIMpoBaHUEe CUIIbI TOKA
N3MepeHne u perynmpoBaHUe HAPSKEHUS
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT CONMPOTHBIICHUS

pEe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOpPE

7. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIECHUS MPOBOJIHUKA
OT €TI0 JJIMHBI, TUIOIIaAu IMOIMEPEUYHOTO CCUCHUA U MaTCpUajia

8. IlpoBepka mpaBuiia CIOXEHHS HAMPSHKEHHWH MPH TOCIEIOBATEIHPHOM COCTUHEHUH JIBYX
PE3UCTOPOB

9. Tlpomepka mpaBuia sl CUIIBI TOKA MPU NapauIeTbHOM COSIMHEHUN PE3UCTOPOB

10. Onpenenenne pabOTHI AJIEKTPUUECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP

11. Onpenenenne MOLTHOCTH IEKTPUIECKOTO TOKA, BBIJEIIAEMOI Ha PE3UCTOPE

12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 JAMIIOUKY, OT HAaIpsSDHKEHUs Ha
HEu

13. Onpenenenune KII/] narpeBaresns

14. I/ICCHGHOBaHHe MarHuTHOI O B3aPIMO,Z[eI>'ICTBHH IIOCTOSIHHBIX MarHuToB

15. VI3yueHue MarHuTHOTO MOJIsI TOCTOSIHHBIX MAarHUTOB IPU UX 00BEIMHEHUU U pa3/IeICHUH

16. VccnenoBanne AeMCTBUSI 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY

ocoarwNE



17. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCHMOCTb CHUJIBI B3aUMOJCHCTBUSA KaTyUIKH C TOKOM M
MarHuTa OT CHJIbI TOKA M HAaIlPaBJICHUS TOKA B KaTyIIKe

18. 3yuenue neiicTBUS MarHUTHOTO TIOJIS HA TIPOBOAHUK C TOKOM

19. KoncrpynpoBanue u u3ydeHHe pabOThI 3JIEKTPOIBHIATEINS

20. U3mepenue KIIJI anekTpoaBUraTebHON YyCTaHOBKU

21. OneITBl 1O HCCIICTOBAHUIO SIBICHHUS DICKTPOMArHUTHOW WHIYKIUH: HCCIIEIOBAHUE
W3MECHEHHI 3HAUCHHS ¥ HAIPaBJICHNUS MHYKIIMOHHOTO TOKA

INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

N3yuenne pu3nku B 8 Kilacce HAIpPaBIEHO Ha JOCTHXKEHHE OOy4yaroIMMUCS JIMYHOCTHBIX,
METaNPEIMETHBIX U IIPEAMETHBIX PE3YyIbTATOB OCBOECHHUS YyUE€OHOIO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

Hampuomuttecrcoe eocnumanue:

MPOSIBJICHNE HHTEPEca K HCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3UIECKOM
HayKH;
[EHHOCTHOE OTHOIICHUE K TOCTHKEHUSM POCCUUCKUX YIEHBIX (DU3HUKOB.

FpaafcoaHCKoe u dyxosno-npagcmeennoe eocnumarnue:

TFOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYK/IEHUU OOIIECTBEHHO-3HAYMMBbIX U ITHYECKUX
npooJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;
OCO3HaHUE BaXXHOCTH MOPAJIbHO-DTUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Jcmemuueckoe 6ocnumanue:

BOCIIPHUATUC OCTCTUUCCKUX KAYCCTB (1)I/I3I/ILICCKOI\/’I HAyKH: eé TapMOHUYHOT'O ITOCTPOCHUA,
CTPOroCT, TOYHOCTH, JJAKOHUYHOCTH.

Henuocmu HAYYHO020 NRO3HAHUA:

OCO3HaHME LIEHHOCTH (PU3NYECKOM HayKH KaK MOIIHOTO HHCTPYMEHTAa MMO3HaHUs MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIIOLIEN KYJIbTYPHI,
pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEpEeca K UCCIIe0BATEIbCKOM eI TETbHOCTH.

Dopmuposeanue Kyaomypol 300p06ba U IMOUYUOHATLHOZ0 OIAZONOSIYUUA:

OCO3HaHME [IEHHOCTH 0€30I1acHOr0 00pa3a KM3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
Ba)XHOCTH ITPaBUII 0€30ITaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha IOPOTax, C IEKTPUIECKUM U
TCIIJIOBBIM O60py2]OBaHI/IeM B JOMAIIHUX YCJIOBUAX,

cpOpMUPOBAHHOCTH HaBbIKA pe(IEKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TAKOTO JKe
npaBa y Ipyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE YJYaCTHE B PEIICHUH MPAKTHUECKUX 3a/1a4 (B paMKax CEMbH, IIIKOJIBI, TOPOJIa, Kpasi)
TEXHOJOTHYECKON M COIMAIbHON HAMPABICHHOCTH, TPEOYIOMINX B TOM YHCIE U PU3NIECKUX
3HAHUI;

WHTEpEC K MPAKTUYECKOMY HM3Yy4EeHHIO TpodeccHii, CBsI3aHHBIX C (PU3UKOM.



IKxonozuueckoe eocnumanue:

° OpHuCHTalHA Ha TPUMCHCHUC (1)I/I3I/I‘-IGCKI/IX 3HAaHUU IJId pCIICHUA 3a1a4 B 06JIaCTI/I
OKpY>Karollen cpe/ibl, IIIaHUPOBAHUS MOCTYNKOB U OLIEHKH X BO3MOKHBIX IOCIEACTBUN IUIs
OKpY>Karollen Cpeibl;

e OCO3HaHHUE IIOOAIBHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM U MyTeil X pelieHusl.

Aoanmauyua ooyyawowecoca K UBMEHAIOWUMCA YCA0BUAM COUUAIbHOU U RNPUPOOHOU
cpeovl:

e MOTPeOHOCTH BO B3aMMOJICHCTBHHU MIPU BBIITOJHEHUH UCCIEIOBAHUM U TIPOEKTOB (PU3UUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

e IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPAKTUYECKYIO 1EATEIbHOCTD;

e MOTPeOHOCTH B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM YHCIe HOPMYIUPOBATH
UJCH, TOHSTHUS, TUMOTE3bl O (PU3MUECKUX OOBEKTaX U SBJICHUSX;

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

e IUIAHHPOBAHHUE CBOETO PA3BUTUSA B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHMA;

e CTpEMJIEHUE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U IIPUPO/IbI, OOILIECTBA M SKOHOMUKH, B
TOM YHCJI€ C UCII0JIb30BaHUEM (PU3NYECKUX 3HAHUM;

e  OLIEHKA CBOMX JEHCTBUI ¢ y4ETOM BIUSHUS HA OKPYKAIOLIYIO CPEAY, BO3ZMOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEJIMETHBIE PE3YJIBTATbBI

YHuBepcanbHbIC M03HABATEIIBHBIE ICCTBUS

bazoevie nozuueckue oeiicmeusn:

e BBIIBJIATH M XapaKTE€PU30BaTh CYLECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUI);

e yCTaHaBJIMBAThH CYIIECTBEHHBII MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JJIsl 0000IICHNS 1
CpaBHEHMS;

e BBIIBJIATH 3aKOHOMEPHOCTH ¥ MTPOTHBOPEUHS B paCCMaTPUBAEMBIX (PaKTax, TAHHBIX U
HAOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

e BBIIBJIATH NPUYHHHO-CIICJICTBEHHBIC CBS3U MPU U3YYCHUN (U3NUECKHX SIBICHUH U TPOIIECCOB;
JieNIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM JIEYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIOUEHU,
BBIJIBUTATh TUITOTE3HI O B3aUMOCBS3AIX (PU3NUECKUX BEITHYNH;

e  CaMOCTOSTEJILHO BBIOMpPATh crIoco0 perieHust yueOHoi (pu3ndeckoi 3a1aun (CpaBHEHHE
HECKOJIBKMX BapHaHTOB PELICHUs, BEIOOP HanboJee MOAXOASIIEro C y4ETOM CaMOCTOSITENbHO
BBIJICJIEHHBIX KPUTEPUEB).

bazoevle uccneoosamensckue oelicmeus:

e HCIIOJB30BaTh BOMPOCHI KaK UCCIIE0BATEILCKUNA HHCTPYMEHT ITO3HAHUS;

e TPOBOJUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHYy OIIBIT, HECIOXKHBIN (pU3nuecKuii
HKCHEPUMEHT, HEOObIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBJICHHUS;

e  OLIEHUBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMALIKIO, TOJYYEHHYIO B XO/1€
HCCIIEIOBaHMS WM DKCIIEPUMEHTA;

e CaMOCTOATEIBHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJIBI 10 pe3yiIbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OMIBITA, UCCIII0BAHMS;

e IMPOTHO3UPOBATH BO3MOXKHOE JajibHElIIee pa3BUTHE (PU3NUECKUX MPOLECCOB, a TAKXKE
BBIJIBUTATh TPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmayueii:



HNPUMEHSATH Pa3InYHbIE METObI, HHCTPYMEHTHI U 3aIPOCHI IIPH MTOUCKE B 0TOOpe
MH(OPMAIMY WK JaHHBIX C YYETOM IpeIOKEeHHON y4eOHOH (pusndeckoii 3amaun;
aHAJM3UPOBATh, CHCTEMATH3HPOBATh U MHTEPIIPETUPOBATH WH(OPMAIIHIO Pa3IUYHBIX BUIOB U
¢dbopM npescTaBICHNS;

CaMOCTOSITENTbHO BEIOUPATh ONTHUMAIBHYIO ()OpMY IpeACTaBICHU HHPOPMALIUU U
WLTIOCTPUPOBATh PEIIaeMble 331a41 HECTIO)KHBIMU CXEMaMH, InarpaMMaMiy, HHOU TpaduKoi
1 UX KOMOMHAIIHSIMH.

YHuBepcanbHble KOMMYHUKATUBHBIE IECTBUS

Obwenue:

B X0JIe 00CYyXIeHHs yueOHOr0o MaTepHala, pe3yibTaToB J1a00paTOPHBIX PadOT U MPOEKTOB
3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TeMbI U BBICKA3bIBaTh UJICH,

HalleJICHHbIE Ha pelIeHHE 3a/1a4M U MoAJepkaHue OIaroxenaTeIbHOCTH OOIIEHUS;
COIIOCTABJIATH CBOU CYXJIEHHUS C CYXACHUSIMH JIPYIMX YYaCTHHUKOB AHAIora, OOHapyKUBaTh
pasiinuue U CXOJCTBO MO3ULMI; BEIPAXKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax; MyOJUYHO MPEJICTABIISATH PE3yJIbTaThl BHITOJTHEHHOTO (PU3MUYECKOTO OIbITa
(3KCTIepuMeHTa, UCCIIeI0OBAHUS, IIPOCKTA).

Cosemecmnasn desamenbHOCmb (COMPYOHUUECME0):

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUIYaTbHOU pabOTHI IpU
peleHIH KOHKPETHOW (DPU3NIECKOI TPOOIIeMBI;

MIPUHUMATD LIEJIH COBMECTHOU JEATENIbHOCTH, OPTaHU30BBIBATh JCHCTBHS 10 €€ JOCTUKEHHIO:
pacmpeneNaTh pou, 00CYKIaTh IPOIECCH U PE3YIIbTaTHl COBMECTHOM paboThI; 00001IaTh
MHEHHMSI HECKOJIbKUX JIFO/IEH;

BBITIOJIHATH CBOIO YaCTh pa0OThI, JOCTUTasi KAUECTBEHHOT'O pe3yybTara 0 CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOU JAECUCTBUS C APYTUMH WiIEHAMHU KOMaH/Ibl;

OLIEHMBATh KAYECTBO CBOETO BKJIA/1a B OOLIUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIILHO
c(OpMyYIHPOBAHHBIM yYaCTHUKAMU B3aUMO/ICHCTBUS.

yHI/IBepCaJ'ILHHe PErYJIISITUBHBIC JEHUCTBUSA

Camoopzauumuuﬂ:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOMINX IS pELICHUS
(bu3NYeCKUX 3HAHUI;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOJAX01aX MPUHATHS pellleH!H (MHIUBUAYAbHOE, IPUHSITHE
pelleHus B rpymIe, MPUHITHE PEellIeHUi TPYIIoi);

CaMOCTOSITENILHO COCTABJIAThH AJITOPUTM pEIIeHUs! PU3NUECKOM 3aauu MU TJIaHa
UCCIIEIOBaHMS ¢ YY4ETOM MUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATH IIpeIaraéMble BApUaHThl PELIEHUN;

Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

Camokoumpons (pepnexcus):

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U Mpeylarath IjaH €€ N3MEHEHHUS,

OOBSACHATH NPUYNHBI JOCTHXKEHUS (HEJAOCTHKEHNUS) pe3yNbTaToOB E€ATEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTD (B TOM YHUCIIE B XOJI BHITOTHEHUS (PU3NIECKOTO
UCCIIEIOBAHMSI MJIM MTPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILNXCS CUTYaIUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSM.



3M0ull0HaJleblﬁ UHmelyieKm:

CTaBUTh ce0sI HA MECTO APYyroro 4€j0oB€Ka B X04€ CIriopa UJIN JUCKYCCHH Ha HAYYHYIO TEMY,
IIOHUMAaTb MOTHUBLI, HAMCPCHHUA U JIOTUKY APYIroro.

Ilpunamue ceoa u opyaux:

MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnH (GU3NUECKUX 3aj1a4d WK B YTBEPKACHUIX
Ha Hay4YHbIE TEMbI U TAKOE ke MPaBO JIPYroro.

INPEIMETHBIE PE3YJIBTATBI

[TpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE OJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Yy
00y4aroIuxcsi yMEHUM:

HCII0JIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB M MOJIEKYI,
arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tella, HACHIIICHHBIA U
HEHACBIILEHHbIH Map, BIaKHOCTh BO3/lyXa; TeMIepaTypa, BHYTPEHHSS SHEPrus, TeIIOBOH
JIBUTATENIb; JIEMEHTAPHBIN 3JEKTPUUECKUHN 3apsil, JIEKTPUUECKOE 10JIE, IPOBOJIHUKH U
JUAJIEKTPUKH, TOCTOSHHBIH 3JI€KTPUUECKUI TOK, MarHUTHOE MOJIE;

pa3nuyath sSBJICHUS (TEIUIOBOE PACHIMPEHHE/CKATHE, TEIUIOTepeaaya, TeTIOBOE paBHOBECHE,
CMauyMBaHME, KalWUIPHBIE SIBJICHUS, HCIIapEeHHEe, KOHJIEHCALlUs, IIJIaBJIeHUE, KPHUCTAIITU3aI[Hs]
(oTBepaeBaHueE), KUIIEHHUE, TeIuIonepeaya (TemIonpoBOIHOCTb, KOHBEKIIHS, U3JIyUEHUE);
JIEKTpHU3aLUs Tell, B3aUMOACHCTBUE 3apsAA0B, IEHCTBHS IEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/IEWCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOTO 10151 HA IPOBOJAHUK C TOKOM,
3JIEKTPOMArHUTHAsE MHAYKLHS ) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh NPOSIBICHUE H3YUYEHHBIX (PU3NYECKUX SBICHHUH B OKpYXKAIOIIEM MHUpPE, B TOM
yuciie Gpu3nyecKre BJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHDKEHNE U KalTUJUISIPHBIC SIBJICHUS
B IIPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3irydeHne CoHIa, 3aMep3aHne BOLOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, MHEs, CHETa; AJIEKTPUUYECKHUE SIBIEHUS B aTMocdepe,
3JIEKTPUUYECTBO JKUBBIX OPraHM3MOB; MarHUTHOE 1oJie 3eMIIH, Apeid Mmoo coB, poiib
MarHMTHOI'O TOJIS AJIs )KU3HU Ha 3emile, MOJISIPHOE CUSIHUE; IIPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 331a4y B y4eOHYI0, BBIJICNIATh CYIIIECTBEHHbIE CBONCTBA/TIPU3HAKU
(bu3NYECKUX SIBICHUN;

OIMCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NUYECKHE ABICHHUS, UCTIONbB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHyTPEHHSS SJHEPIHsl, KOJIMYECTBO TEIJIOTHI, yAEIbHAsA
TEIIOEMKOCTB BEIIECTBA, yENIbHAsl TEIUIOTA TUIABIEHUS, YACIbHAsA TEIIOTAa
napooOpa3oBaHus, yAelbHas TEIUIOTa CropaHus TOIUIMBA, KO3 (PUIIMEHT NOJIE3HOTO AeUCTBUS
TEIUIOBOM MAallIMHBI, OTHOCUTEIIbHAS BIAXKHOCTb BO3/1yXa, JIEKTPUUECKHUN 3aps, cuja TOKa,
ANEKTPUYECKOE HaIPsHKEHKE, COITPOTUBIICHHE TPOBOJHUKA, YACIbHOE COPOTUBIICHHE
BEIIECTBA, pab0Ta U MOIIHOCTb AJIEKTPUYECKOTI0 TOKA); MPU ONMMCAHUH MPABUIBHO TPAKTOBATh
(bu3nyecKnit CMBICI UCTIONIb3yEMbIX BETUYHUH, 0003HAYECHUS U €IMHULIBI PU3UYECKUX
BEJIMYMH, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IpaUKu U3y4E€HHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SABICHHS U MPOIIECCHI, HCIIOJIb3YsI OCHOBHBIE
MIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETHYECKON TEOPUH CTPOEHUS BELIECTBA, TPUHIIMII
CYIIEPIO3ULIMHU NTOJIEN (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsiza, 3akoH OMa s
ydacTka Lemnu, 3akoH Joyins - JIeHla, 3aKoH COXpaHeHUs! JHEPTUH; IPU 3TOM /1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;
OOBSICHATH (PU3UUECKUE MPOLIECCHl M CBOIMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
[IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATh IPUUYNHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBsICHEHUE U3 | - 2 JIOTMYECKUX II1aroB C OMOPOii Ha 1 - 2 M3yYEHHBIX CBONCTBA



¢bu3nYecKux sBIeHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemarh pacyéTHbIC
3ajauu B 2 - 3 nefcTBUsA, UCIIOJIB3YsI 3aKOHBI U (POPMYIIbI, CBA3bIBAIOIINE (PU3NUYECKUE
BEJINYUHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJ]a4M 3aIIMChIBATh KPATKOE YCIOBHE, BBIABIIAThH
HE/I0CTAaTOK JIAaHHBIX IS PELICHUs 3a/1a4M, BEIOUPaTh 3aKOHBI U (YOPMYJIbl, HEOOXOIUMBIE JIs
e€ peleHust, IPOBOIUTH PACYEThI U CPAaBHUBATH MOJyYCHHOE 3HaUCHHE (PU3NIECKON BETUUHN-
HBI C U3BECTHBIMU JIaHHBIMH;

pacro3HaBaTh MpoOJIEeMbl, KOTOPBIE MOXHO PEHIUTH MPHU MOMOLTH (PU3UYECKHX METOJIOB;
HCIIOJIb3YS ONIMCAaHUE UCCIIEIOBAHNS, BBIACIATD IIPOBEPSIEMOE IIPEAIION0KEHNE, OLIEHUBATh
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIBL;

IIPOBOJIUTH ONBITHI IO HAOIIOEHUIO (PU3NUECKUX ABICHUN WM (GU3UUYECKUX CBOICTB Tel
(KanmuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHHUS BO3/1yXa OT ero 00bEMa, TeMIIepaTyphl;
CKOPOCTH IIpoliecca OCThIBaHUSA/HarpeBaHMsl IPU U3IYyYEHUH OT LIBETa U3I1y-
YaOIIEH/TIOTIOIArOIIEH TOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOJBI OT TeMIEpaTyphl
KUJIKOCTHU U IUIOIIAIH €€ MOBEPXHOCTHU; MIEKTPU3aLUs TN U B3aUMOICHCTBUE EKTPUUECKUX
3aps10B; B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyaIM3al[isl MarHUTHBIX MOJIEH
IIOCTOSIHHBIX MarHUTOB; IEWCTBUS MAarHUTHOT'O TOJIs1 HA IPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTA, CBOMCTBA JIEKTPOIBUTATENSI TIOCTOSIHHOTO TOKA): (hopMyITupoBaTh
IIpOBEpsEMbIE IPEANIOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOT0 000py10BaHNUS;
OIMCBIBATH XOJI OIBITA M (POPMYITUPOBATH BEIBOJIBI;

BBITIOJIHATH NPSAMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHOM BJIAXKHOCTH BO3yXa, CUJIbI
TOKA, HAIPSDHKEHUS C MCIIOJIb30BaHUEM aHAJIOTOBBIX PUOOPOB M TATYMKOB (PU3HUECKIX
BEJIMYMH; CPABHUBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHOIN a0COIIOTHON
MIOTPEIIHOCTH;

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJJHOM (PM3UUECKOM BETMUNHBI OT APYIroOH C
HCI0JIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS IIPOBOJIHUKA OT €T0
JUIMHBI, IIJIOIA/IA MTONEPEYHOT0 CEYEHNS U YAEIBHOIO CONPOTUBIIEHUS BEIIECTBA
MIPOBOJHMKA; CHJIbI TOKA, UIYILIEr0 Yepe3 MPOBOAHUK, OT HAMPSKEHUSI Ha IPOBOTHUKE;
HCCIIeIOBaHKE MOCIEI0BATENBHOTO U ApaIEIbHOTO COETUHEHNN POBOJHUKOB):
IJIAaHUPOBATh UCCIIEI0BaHUE, COOMPATh YCTAHOBKY U BBIOJIHATH U3MEPEHMUSI, CIELYs
MIPEUI0KEHHOMY IUIaHY, (PUKCUPOBATh Pe3yJIbTAaThl MOJYYEHHOH 3aBUCUMOCTH B BHJI€ TaOJIHUIL
1 rpaduKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BAHNUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETUYMH (yIelbHas TEIIOEMKOCTb BEIIECTBA,
COIPOTHBIIEHUE MPOBOJIHUKA, pa0OTa U MOILIIHOCTb AIEKTPUUYECKOTO TOKA): TNIAHUPOBATh
U3MEpEeHus1, COOUpaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIeAYs MPEAI0KeHHON HHCTPYKIUH,
Y BBIUUCIISITh 3HAUEHUE BEJIINYUHBL;

co0Jro1aTh MpaBUiIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 1abopaToOpHbIM 000y I0BAHUEM;
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OIOPOM Ha UX OMHUCAHUSA (B TOM YHCJIE: CUCTEMa OTOIUICHHSI IOMOB, TUTPOMETP, ITapoBast
TypOuHa, aMIIEpPMETP, BOJBTMETP, CUETUMK JIEKTPUUECKON IHEPTHH, SIEKTPOOCBETUTEIbHBIE
npuOOpHI, HarpeBaTeNbHBIE JEKTPONPUOOPHI (IPUMEPHI), STEKTPUUECKUE TPETOXPAHUTEIH;
AEKTPOMArHuT, JIEKTPOBUTATEh TOCTOSIHHOTO TOKA), UCIIOJIB3Ys 3HAHUS O CBOICTBaX
(bu3nYeCKUX sIBICHUH 1 HEOOX0IMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh POCTbIe TEXHUYECKHE YCTPOUCTBA U U3MEPUTENbHBIE PUOOPHI IO CXeMaM U
CXEMaTHUYHBIM PUCYHKaM (3KUJAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOII, PEOCTaT); COCTABISATH CXEMBI
NEKTPUYECKUX LIENIEN C ITOCIE0BATEIbHBIM U NApAJUIEIbHBIM COEIMHEHNEM JJIEMEHTOB,
pas3nuyasl ycJIOBHbIE 0003HAUYEHUS 2JIEMEHTOB MIEKTPHUUECKUX LETeH;

MPUBOANUTH MPUMEPBI/HAXOAUTh HHPOPMALIUIO O IpUMEpPaX MPAKTHYECKOTO UCTIONb30BAHUS
(bu3NyecKrX 3HaHUI B MOBCEAHEBHOM KU3HU AJis o0ecrieueHns 0e30MacHOCTH MpU
oOpaleHnu ¢ mpudopaMHu U TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAaHEHMS 370POBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 MOBEACHNUS B OKpYXKaoILEeH cpenie;



OCYILIECTBIISITh TMMOUCK HH(pOpMAUK (HU3UIECKOTO cojepxkaHus B cetu HTepHeT, Ha
OCHOBE MMEIOITUXCS 3HAHUM U MTyTEM CpaBHEHUS JOTIOJTHUTEIHHBIX HCTOYHUKOB BBIICIIATH
nH(OpPMAIIHIO, KOTOpAsi SBISICTCS IPOTUBOPEUNBOI HITH MOXKET ObITh HEJIOCTOBEPHOM;
WCIIO0JIH30BAaTh MPH BBHIMIOJHEHUN YY€OHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(U3HUYECKOTO COJIepKaHUS, CIIPABOYHBIC MaTEepPHAIIbI, pecypchl ceTu IHTEepHEeT; BIajieTh
npuéMaMy KOHCIICKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIUK U3 OJTHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHBIC MICHbMEHHBIE M KPATKHUE YCTHBIE COOOIIEHHUs, 0000111as HHGOPMAITHIO
13 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COJIEPKaHUs, B TOM YHCIIE MYyOJIMYHO MPEICTABIATh
pe3yIbTaThl MPOSKTHON MIIM HCCIIEOBATEIBCKON IESITEIbHOCTH; IIPU 3TOM I'PaMOTHO
WCIOJIb30BaTh U3YYCHHBIN MOHATUIHBIN anmapar Kypca GU3HKH, COMPOBOXKIATH BBICTYILICHUE
Mpe3eHTalNEN;

IIPY BBITIOJIHEHUU YYEOHBIX TPOSKTOB U MCCIIEA0BAHNN (DPU3MUECKUX MPOIIECCOB PACIIPENCTIATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBHH C MTOCTABICHHBIMHU 3a/1a4aMHU, CIEIUTH 32
BBITIOJTHEHUEM IIJIaHa ISHCTBUN M KOPPEKTHPOBATH €T0, aJCKBATHO OI[CHUBATh COOCTBCHHBIN
BKJIAJ] B IEATEIHHOCTD TPYIIIbI; BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, MPOSIBIISIS
TOTOBHOCTB pa3pemaTh KOH(JIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumenoBanue pasaesios | KosnvecTBo yacoB Hara Buabl gesiteJibHOCTH Buabi, ¢opmbl | DiieKTpOHHBbIE
/1 | 1 TeM NPOrpaMMbl U3YYeHH s KOHTPOJIA (undposbie)
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE 00pa3oBaTelbHbIE
padoThI padoThI pecypebl
Pa3IIeJI 1. TennoBbie aBICHUA
1.1. | Crpoenue u cBoiicTea Bemecra | 7 | ] 2 27.09.2022 | HabnroneHue u | Yeruelit  ompoc; | https://resh.edu.ru/,
UMHTEpIpeTalyss  ONBITOB, | [IucbMeHHbII uudposas
CBHUJICTEJIbCTBYIOIUX 00 | KOHTPOJIb; nabopaTopust
aTOMHO-MOJIEKYJIIPHOM Kontponbnas
CTPOCHUU BEIIeCTBa: | paborTa;
onbITEl ¢ pacTBopeHueM | [IpakTtuueckas
pa3IMyYHBIX  BEIIECTB B | paboTa;
BOJIE; TectupoBanue;
Pemenue 3a1a4 o
OLICHMBAHMIO  KOJINYECTBA

aTOMOB WJIM MOJIEKY] B
eauHuIe 00bEéMa BEIECTBA;

AHanu3 TekcTa JPEBHUX
aTOMHCTOB (mampumep,
dbparmenTa TTOAMBI
Jlykpeuus «O mnpupone
BEIIEH») C W3JIOKEHUEM
000CHOBaHUM aTOMHOM
THUTIOTE3bI (cMmBICTIOBOE
YTEHHUE). Ouenka
yOeTUTEeTbHOCTH 3TUX

000CHOBAHHI;




OOBsicHeHne OPOYHOBCKOTO
JIBHOKCHUS, SIBIICHHS
muhdy3unn paznuuuit
MEXJIy HUMH Ha OCHOBE
IIOJIOKEHUN MOJIEKYJISIPHO-

KHMHETUYECKOU TEOpUHU
CTPOCHHUS BEILECTBA;
OObsicHeHne OCHOBHBIX
paziMuuii. B CTPOCHHH
rasos, KUAKOCTEN "
TBEPIBIX TEJI c
HCII0JIb30BaHNUEM

IIOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU
CTPOEHHUS BEILECTBA;

[IpoBeneHue OMBITOB IO
BBIPAIIMBAHUIO KPUCTAIIOB
MOBApEHHON  CONM WU
caxapa;

[TpoBenenue u oObBACHEHUE
OTIBITOB,
JIEMOHCTPHUPYIOLIUX
KaMWUIApHBIE SIBJICHUS U
SIBJICHUE CMa4yMBaHUs;
OObscHeHne poiu
KaMWJUTSIPHBIX SIBICHUH IS
MOCTYIJICHUsT ~ BOABI B
opranm3Mm pacrenuit (MC
— ouomorus);
HaGmronenue, mpoBeneHue
U OOBSICHEHUE OIBITOB II0
HAOMIOJICHUIO  TEIUIOBOTO
pacIIMpeHHst ra3os,




KUJIKOCTEH M TBEPIBIX TeEII;
OOBbsiCHEHHE  COXPaHEHHs
o0béMa  TBEPABIX  Ted,
TEKy4eCTH IKUAKOCTH (B
TOM YHUCIE, pa3HUIBI B
TEKy4eCTH Uil  Pa3HBIX

KUJIKOCTEN ), JIaBJICHUS
rasa;

[IpoBenenue OIIBITOB,
JEMOHCTPHUPYIOIINX
3aBUCUMOCTh JABJICHUS
BO3[yxa OT ero o0béma u
HarpeBaHus WIn
OXJIAXKICHUS, 1 ux

0o0bSICHEHHME HA  OCHOBE
aTOMHO-MOJIEKYJISIPHOTO
Y4YEeHU,

AHanu3 MIPAKTHYECKUX
CUTyalluil, CBS3aHHBIX CO
CBOMCTBaMH rasos,

XKUJKOCTEN U TBEPJBIX TEII,

1.2.

TensioBbIe NPOLECCHI

21

07.12.2022

ObocHoBaHMe MpaBmI
U3MEpPEHUsI TEeMIIepaTyphbl;
CpaBHeHuHe Pa3JInYHBIX
Croco0OB  HM3MEpeHHs H
IIKaj TeMIIEpaTyphI;
HaOmronenune u
00BsICHEHHE OIIBITOB,
JIEMOHCTPHUPYIOLIHX

U3MEHEeHHE BHYTpEHHEH
DHEPTUHU Tella B Pe3ysIbTaTe

YeTHBIE - 0mpoc;
IInceMeHHBIH
KOHTpOJIb;
KonTponbHas
pabora;

3auer;
IIpakTrueckas
pabora;
TectupoBanue;

https://resh.edu.ru/,

udpoBas
naboparopust




Teruionepenayn U padoThl

BHEIIHUX CHII;
Haomronenue u
00BACHEHHE OIIBITOB,

00CyX/IeHUE MPAKTHIECKUX
CUTYalIH,

JIEMOHCTPHUPYIOIIHX
pazIMyHbIe BHJBI  TEILIO-
nepeaayu:
TETIOTPOBOHOCTbD,
KOHBEKIIHIO, W3JIy4YCHHE;
Hccnenosanue SIBJICHUS
Ter1000MeHa npu
CMEIINBAaHUU XOJIOJHOH U
ropsiaeit BOJIBI;
HaOmronenue
YCTaHOBJICHUSI  TEIJIOBOTO
paBHOBeECHUS MEXITY

ropsiei M XOJOAHOU
BOJOM;

Omnpenenenve (M3MepeHue)
KOJIMYECTBA TEIUIOTHI,
MIOJIy4EHHOTO BOJAOW MpH
TEINIOOOMEHE C HarpeTbiM
MeTaJITNYECKUM LUJINH-
Ipom;

Omnpenenenve (M3MepeHUe)
YAEIBHOM  TEIIOEMKOCTH
BELIECTBA;

Pemenue 3anau, cBA3aHHBIX
c BBIUHCIICHUEM
KOJIMYECTBA  TEIUIOTHI U
TEIUIOEMKOCTHU pu




TEII000MEHE;

Ananus CUTYyalMI
MPaKTUYECKOTO

WCIIOJIb30BAaHUSL  TETLJIOBBIX
CBOWCTB BEILIECTB u

MaTepuasoB, HaNpuUMep B
LENAX DHEProcOe PeKEeHUS:
TETUIOU30JISIIIHS,
sHeprocoeperaronye
KPBIILIH,
TEPMOAKKYMYJIATOPEL H T.
1.

Habmronenue SIBJICHUI
WCIIApEHHUs U KOHJICHCAIIHH;
UccnenoBanue  mpouecca

UCIIApCHHUSI Pa3INYHbIX
JKHIKOCTEI;
OO0ObsacHeHNE SIBIICHUI

UCTIApPCHUS W KOHJICHCAIIUU
Ha OCHOBE ATOMHO--
MOJICKYJISIDHOTO ~ YYCHHSI,
Habmonenue u
00BSICHEHUE npoiecca
KUIIEHUS, B TOM YHCIE
3aBHCHMOCTH TEMIIEPATYPhI
KUIIEHUS OT  JIaBJICHHS,
Omnpenenenue (WM3MepeHUE)
OTHOCHUTEJILHON BIIQKHOCTH
BO3/yXa;

Habmonenue npoiiecca
TUTaBJICHUS

KPUCTAJIMYECKOTO  Bellle-
CTBa, HampuMep JIbJa,




CpaBHeHHe MIPOLIECCOB
TUTaBJICHUS

KPUCTANTMYECKUX TNl H
pa3MArdeHHS npu
HarpeBaHuu aMOp(HBIX
TEII;

Omnpenenenue (U3MepeHue)
yIACIBHON TETIOTHI
TUTABIICHUS TbJIA.
OObsicHeHue SIBJICHUI
TUTABIICHUS u

KpUCTAJITTU3AllMU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO

YUEHUS;
Pemenune 3amad, cBSI3aHHBIX
c BBIYHCIICHHEM

KOJIM4YECTBA TCIIJIOThI B
nmponeccax TeIronepeaaun

pu IIJIABJICHUU u
KpUCTAJIJIN3allnHy,
HCIIapEHUN u
KOH/JICHCALlUH;

Anammz CUTYyalHil
IIPAKTHUYECKOTO
[IPUMEHEHUS SIBJICHUM
IUUTaBJICHUS u
KpUCTaJUIN3aLNH,
HaInpuMmep, MIOJIy4YeHUE

CBEPXUYHCTBIX MAaTEPHUaOB,
coleBas TIpelika H  Ap.;
Ananns paboThI "
00BsICHEHHE MpUHLIMIA
IEUCTBUS TEILIOBOTO




JIBATATEIIS;
Breruncnenne  xonmmuecTBa
TEIUIOTHI, BBIJICISIONICTOCS
MpU CTOpPaHUM PA3TUYHBIX
BUJ0B TommBa, W KII/]
JIBATATEIIS;

Ob6cyxnenue
9KOJIOTHYECKHX
IMOCJICICTBUI
KCITOJIb30BaHUS IBUTATEIICH
BHYTPEHHETO CropaHusi,

TEIUIOBBIX M T'MJIPOAJIEK-
TPOCTAHLIUI MC —

9KOJIOTHS, XUMUSA);
Hroro no pasneny 28
Pa3,£[en 2. JJIeKTpUYeCKHe U MarHUTHBIE ABJIEHUA
2.1. | d/IeKTpHYecKue 3apAABL 7 1 29.12.2022 | HaOmronenue u | Yerubiit  ompoc; | https://resh.edu.ru/,

3apsiKeHHbIe TeJla U UX
B3auUMO/JelicTBUe

MNpOBECACHUEC  OIIBITOB 11O
QJICKTpHU3auu TCJI npu

COTNIPUKOCHOBEHUH u
MHIYKIUEN;

HaGmionenue u
00BACHEHHE
B3aUMOJICUCTBUS
OJITHOMMEHHO "

Pa3sHOMMEHHO 3apsKEHHBIX
Te;

OObscHeHne MIPUHIINTIA
JNeHCTBUSL  DJIEKTPOCKOIA;
OObscHeHne SBJICHUIN

[TnuceMenHbII
KOHTPOJIb;
KoHntponbHas
pabora;

3auer;
IIpakTrueckas
pabora;
TectupoBanue;

nudposas
nabopaTopus




AIIEKTPU3ALAN pu
CONPUKOCHOBEHUM Tl U
UHIyKIUEH c
UCIIOJIb30BaHNUEM 3HAHHUU O
HOCHUTEIISIX DJIEKTPUUYECKUX
3apsA0B B BELIECTBE;

Pacmo3naBanune nu
00BICHEHHE SIBJICHUH
ANEKTPU3ALNU B Io-
BCEIHEBHOU JKHM3HH;
HaGmionenue u
00BICHEHHE OIIBITOB,

WJUTIOCTPUPYIOLIUX  3aKOH
COXpaHEeHUs
ANEKTPUYECKOTO  3apsija;
HaOmronenue OIBITOB 1O
MOJICIIUPOBAHUIO CHUJIOBBIX
JIUHHAN AIEKTPUIECKOTO
TIOJIS;

HccnegoBanue  aeUCTBHS
ANEKTPUYECKOTO TOJs Ha
MIPOBOJTHUKH u
TINRJICKTPUKH,

2.2.

IlocTOAHHBIN 3/IEKTPUYECKHIA
TOK

20

22.03.2023

;
HabGmronenne  pa3nuyHbIX
BHUJIOB JeUCTBUS
AJEKTPUYECKOTO TOKa H
oOHapy»XeHHe JTHX BHJIOB
JEUCTBUS B IIOBCETHEBHOU
JKU3HH;

COopka ®  UCIBITAaHUE

YeTHBI - 0mpoc;
IInceMeHHBIH
KOHTPOJIb;
KoHntponbHas
pabora;
[IpakTrnueckas
pabora;
TectupoBanue;

https://resh.edu.ru/,

udpoBas
nabopaTopus




IIEKTPUYECKOU enu
IIOCTOSIHHOTO TOKa;
W3mepenne cwibl  TOKa
aMIIEpMETPOM;

N3mepenue
AIIEKTPUYECKOTO
HaIpsKEHUsT BOJIBTMETPOM;
[TpoBenenue u oObsICHEHUE
OIIBITOB,

JEMOHCTPUPYIOIIHNX
3aBUCUMOCTh
IIEKTPUYECKOTO
COIPOTUBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI,
IIJIOIAN IIOIIEPEYHOT O
CeYeHH M  MaTepuaia,
Hccnenosanue
3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOIIETO qyepes
pes3ucTop, oT
CONPOTHUBIICHHSI PE3UCTOPA
" HaNpsDKEHUsHA
pe3ucrope;

IIposepka IIpaBuJIa
CII0’KEHUS HaIpsOKEHUN
pu IIOCJIEI0BATEIILHOM
COEIMHEHUH JIBYX
PE3UCTOPOB;

IIpoBepka mpaBwia s
CUJIBI TOKa pu
MapaJuIEIbHOM COEUHEHNUH
PE3UCTOPOB;

Ananns cUTyanuin

CamoorieHka ¢
HCIOJIL30BaHUEM
«O1eHoYHOoro
JINCTaY;




IOCJIEIOBATEIHLHOIO u
napajuieIbHOTO

COCIMHEHUSI TPOBOJHUKOB
B JOMAIITHHUX
ANEKTPUUECKUX CETAX;
Pemrenne 3a71a4 C
HCIOJL30BAHUEM  3aKOHa
Oma u dopmyn pacuéra

AIIEKTPUYECKOTO
COTPOTUBIICHUS npu
[I0CJIeI0BATEIbHOM u
napajuieIbHOM COCIMHEHUU
MIPOBOJIHUKOB;
Omnpenenenue paboThI
AIIEKTPUYECKOTO TOKa,
MPOTEKAOIIIETO gyepes
pe3ucTop;

OnpeneneHve  MOIIHOCTH
AIIEKTPUYECKOTO TOKa,
BBIJICTIIEMON HA PE3UCTOPE;
Uccnenosanue
3aBUCUMOCTH CHJIBI TOKa
qyepes JAMITOYKY oT
HamnpsDKEHUsT ~ HA  Hei;
Omnpenenenue KITJ
HarpeBaTes;
Uccnenosanue
npeoOpa3oBaHus HHEPTUU
npu MoAbEME rpysa
AIEKTPOJIBUTATENIEM;
OObscHEHUE yCTpOWCTBa U
MIPUHIINIIA NENCTBUS

JOMalTHUX




AJIEKTPOHATPEBATEIBHBIX
puOOpPOB;

OOmbsicHeHue NPUYUH
KOPOTKOTO 3aMbIKaHUSI U
MIPUHLNIIA JNIEUCTBUS
IUIABKUX

MPEIOXPAHUTENEH;
Pemenne 3azau c

HCIIOJIF30BAaHUEM  3aKOHa
Jxoyns—IJlenua;
HaGmionenue
BO3HHUKHOBEHHS
AJEKTPUYECKOIO TOKa B
JKHUJIKOCTH,

2.3.

MarHuTHbIe AIBJIeHUS

21.04.2023

HccnenoBanne MarHUTHOIO

B3aNMOJICHCTBHSA
MOCTOSTHHBIX MarHuTOB;
N3yuenune MarHUuTHOTO
OJIS MOCTOSIHHBIX
MarHuTOB npu ux
00BeIMHEHUH u
pasaeseHuu;

[IpoBeneHne OMNBITOB MO
BHU3yaJIU3aIuN TOJIS
MOCTOSTHHBIX MarHuTOB;
N3yuenue SIBJICHUS
HaMarHUIUBaHUS
BEILIECTBA;

Uccnenosanue  geiicTBUA
ANEKTPUYECKOTO TOKa Ha
MarHuTHYIO CTPEJIKY;

YeTHBI - 0mpOC;
KoHntponbHas
pabora;
[IpakTrueckas
pabora;
TectupoBanue;

https://resh.edu.ru/,

nudposas
nabopaTopus




[IpoBenenue OTIBITOB,
JIEMOHCTPHUPYIOIINX
3aBUCUMOCTh CHUJIBI
B3aMMOJICHCTBUS  KATYIIKU
C TOKOM M MarHuTa OT CHJIbI
U HalpaBJIeHUA TOKa B
KaTyIIKE;

Ananus CUTyal i
MIPAKTUYECKOTO
PUMEHEHUS
AJIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX,
MPOMBIIIJICHHOCTH,
MEUIINHE);

Uzyuenue NeCcTBUS
MarHuTHOTO  TOJS  Ha
MPOBOJHUK  C  TOKOM;
N3yuenue JEUCTBUSA
ANEKTPOJIBUTATENS;
N3mepenune KIIJ
AIEKTPOJIBUTaTEIbHOMN
YCTaHOBKU;

2.4.

JJIeKTPpOMarHMTHasE WHAYKIUS

15.05.2023

OneITEl IO HCCIETOBAHUIO
SIBJICHUS
AJEKTPOMArHUTHON HMHIYK-

LAHN: WCCIIEIOBAHNE
U3MEHEHUN 3HA4YCHUS U
HaIlpaBJICHUs

HHAYKIOUOHHOT'O TOKa,

YeTHBI - 0mpoc;
KonTponbHas
pabora;
[IpakTrnueckas
pabora;
TectupoBanue;

https://resh.edu.ru/,

udpoBas
nabopaTopus




Uroro no pazneny

37

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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