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IHHOACHUTEJIBHASA 3ATIMCKA

CopeprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIIUXCs U
OpraHu3aIuio U3y4eHus: GU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yunThIBalOTCS BO3MOXKHOCTH IIPEAMETa
B peammzauuu TpedoBannii ®I'OC OOO K rmIaHupyeMbIM JTUYHOCTHBIM M METAINpPEMETHBIM PE3yJIbTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YI€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHUsL.

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJMETA «®U3UKA>»

Kypc ¢pusnkn — cucremooOpa3yromuii Al €CTECTBEHHOHAYYHBIX YI€OHBIX MTPEIMETOB, TIOCKOJIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SBJICHUM, H3y4aeMbIX XUMHEH, OHMOJI0THel, acTpoHOMUEH
u pusnyeckoit reorpadueii. usuka — 3TO MpeaAMET, KOTOPHINA HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAyYHYIO0 KapTUHY MUpPa, HO U MPEJ0CTaBIIsieT HauboJiee sicHble 00pa3ibl IPUMEHEHUSI HAyYHOTO
MeTO/1a TO3HAaHMS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, ¢pusnka — 310
MIPEAMET, KOTOPBII HAPALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMM JIOJDKEH JaTh MIKOJIbHUKAM
Mpe/icTaBiIeHHE 00 YBJIEKATEIbHOCTH HAyYHOTO UCCIEA0BAHUS U PAJIOCTH CAMOCTOSITENIBHOTO OTKPBITHS

HOBOT'O 3HAHHU.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hOopMHUPOBAHHN €CTECTBEHHOHAYYIHOU I'PaMOTHOCTH M MHTEpECca K HayKe y OCHOBHOW MacChl 00ydJaro muxcs,
KOTOpbIE B lajibHEHIIeM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BaXXHOM 3a/1auell ABJISIETCA BBISBICHHUE U MOATOTOBKA TAJAHTJIMBBIX MOJIOBIX JIFOIEH JUTsl TPOJAOIIKEHUS
o0Opa3oBaHus U AajbHENHIIEH TPopecCnOHATBLHON AEATENIbHOCTU B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJIOIMH. COrslacHO IPUHATOMY B MEXIyHapPOJHOM COOOIIECTBE
omnpeneneHuto, EctecTBeHHOHay4YHasi FPaMOTHOCTb — 3TO CIIOCOOHOCTh YeNIOBEKA 3aHUMAaTh aKTUBHYIO I'Pax-
JAHCKYIO MO3HULMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HAYKaMH, U €T0
TOTOBHOCTb HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHOTpaMOTHBIHN 4el0BEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYXJIEHUU PO OIIeM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CIEIyIOUINX KOMIETEHTHOCTEM!:

— HAY4YHO O0OBACHATH SABJICHUS,
— OILICHHMBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHU,
— HHTCPIPETUPOBATHL JAaHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJIYUCHUS BBIBOIOB.

N3yuenue pu3nku cniocoOHO BHECTH pEIIAONIUi BKIaA B (GOpMHUPOBAHUE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTHU O0yYarOIIHXCS.

HEJIX U3YYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu n3ydyeHus (pU3MKKU Ha ypOBHE OCHOBHOTO 00111ero oOpa3oBaHus omnpeseneHs B Konuenmmu
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBareibHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU petennem Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepanmu, nporokod ot 3 nexadps 2019 r. Ne [TK4BH.

Lenu nzydeHus: GU3MKU:

— TpuoOpeTeHne HHTEepeCca U CTPEMIICHHUS O0yJarOIUXCsl K HAYYHOMY U3YUEHHUIO TPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC Hpe,[[CTaBJICHI/Iﬁ O HAYYHOM MCTOJC MMO3HAHUA U (I)OpMHpOBaHI/IC HCCICA0BATCIILCKOTO
OTHOIICHUS K OKPY’KAIOIIUM SIBJICHUSM;



— (opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOSHHS MAaTEpUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaHue MPEACTABICHHUA O pOJIA (DU3HMKH TSl PA3BUTHS JAPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH;

— pa3BHUTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oyaymiei mpoeccCHoHaIbHOM NesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY 00Y4YEHHUIO B 3TOM HAIIPABIICHHH.

JlocTkeHne 3TUX 1eJIe Ha YpOBHE OCHOBHOTO 00111eT0 00pa30BaHUs 00ECIICUNBACTCS PEIICHUEM
CIICAYIOIINX 3a/1a4:

— MpHOOpETEHUE 3HAHUH O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYCCKHX, TCIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMMCHIBATh U OOBSICHATD (PU3UUYECKUE SIBJICHUS C UCIIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB pEeIIeHUs MPOCTEUIINX paCUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUH HaOII0AAaTh NPUPOAHBIE SIBICHUS U BBINOIHITH OIBITHL, Ja00paTOpHbIe pabOThHI U
AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX PHUOOPOB;

— OCBOCHHE MPUEMOB PaboThI ¢ nHPOpMaIen GU3NIECKOTO CONePIKaHUsI, BKIIOYask HH()OpPMAIHIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3MKH; aHAIU3 U KPUTUYECKOE OI[eHUBaHHe WH(OpMaLInu;

— 3HAKOMCTBO €O cepamu npodeccuoHaIbHOM NeATeTbHOCTH, CBA3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiaseTcs 00s53aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMma npeaycMaTpuBaeT usyueHue pusuku Ha 6a30BOM YpOBHE B 8
Kiacce B 00bEMe 68 yacoB 10 2 yaca B HEJIENIIO.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

Paznen 1. Tens1oBbIE ABJICHUS

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHU CTPOEHUS BelllecTBa. Macca U pa3Mepsl
aTOMOB U MOJieKyJl. ONbIThL, TOATBEPKIAIOLINE OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPHUH.

Moaenu TBEPAOro, KUAKOTO U ra3000pa3HOro cocTosHui BemecTBa. Kpucrammmueckue u aMmopHble Tena.
OObsicHEeHnE CBOMCTB ra3oB, JKUJIKOCTEH U TBEP/BIX TEJl HA OCHOBE MOJI0XKEHUN MOJIEKYJIIPHO-KUHETUYECKOM
teopun. CMauynMBaHUE U KaWUISIpHBIE ABJIeHUS. TeroBoe pacuiupeHue 1 cKaTue.

Temmeparypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TETIJIOBOTO JIBMIKEHHS YaCTHIL.

Buyrpennss saeprus CriocoObl HI3MEHEHUS! BHYTPEHHEW SHEPTHH: TEIUIoNepeada u COBEpIIeHnEe paboTHI.
BI/I)IBI TCIIonepeaavyun: TCrjIonmpoOBOJHOCTE, KOHBCKIUA, U3JTYUCHUC.

KonmaecTBo TemnoThl. YaenabpHas TEIUIOEMKOCTh BellecTBa. Tenaoo0MeH U TeTJIOBOE PaBHOBECHE.
VYpaBHenue TemoBoro 6ananca. [lnaBnenne u oTBepieBaHHE KPUCTAIIIMYECKUX BEIIECTB. Y IeNbHAS
terioTa masneHus. [lapoobpasosanue u konneHcanus. Mcnapenune (MC). Kunenue. Y nenbHas temnora
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUs OT aTMOC(HEPHOTO JaBiieHusl. BiaxxHOCTh BO3ayxa.

OHeprus TOIUIMBA. Y IeNbHAs TEMI0TA CrOPAHUS.

[Tpunnumer padoTs! TemnoBsix apurateneid. KIIJ[ termmoBoro npurarens. TermmoBsie ABUTATENN U 3aIIATA
okpyxaromieit cpeapl (MC). 3akoH coxpaHeHUs U MpeBpallleHns SHepruH B TeIIoBbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKEHUS

. Habmonenue quddyszun

. HabGmonenue siBeHnii cMauyMBaHUs M KaTWJUISIPHBIX SIBICHUN

. HabGmonenue TenioBoro pacuiapeHus Tl

. I3menenue naBneHus ra3a mpu M3MEHEHUH 00bEMa M HAarpeBaHUM WIIA OXJIAKICHUHN
. [IpaBmita u3MepeHus TeMneparypbl

. Bugp!l Teronepenaun
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. OXJtakJieHre Mpu COBEPIICHUH PAOOTHI

9. HarpeBanue npu coBepiieHuu paboThl BHEIITHUMH CHUIIAMH
10. CpaBHEHHUE TEIUIOEMKOCTEN PA3IMUHBIX BEIIECTB

11. HaGnronenne kumeHus

12 .HabnropeHre moCTOSIHCTBA TeMIIepaTyphl PHU TUIaBJICHUU
13. Mozeny TenIoBbIX ABUTATEIEH

Jlabopamopnuie pabomul u onvimaol

1. OnbITHI IO OOHAPYKEHHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTIKEHUS

2. OnbBITH IO BBIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM MJTK caxapa

3. OnbITHI IO HAOTIOJCHHUIO TETJIOBOTO PACIIMPEHHSI TA30B, JKUIKOCTEH 1 TBEPABIX TNl

4. OmpeneneHue JaBlIeHUS BO3yXa B OaJUIOHE IIITPHUIIA

5. OnbITHI, IEMOHCTPHUPYIOIIKE 3aBUCUMOCTh JIaBJICHHsI BO3JyXa OT €ro o0bhEMa U HarpeBaHus WK
OXJIKIECHHS

6. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUAKOCTH B TEPMOMETPUUYECKON TPYOKe
OT TEMIIEPATYPHI

7. HabmroieHne n3MeHeHUsl BHYTPEHHEH SHEPTUH Tela B pe3ylibTaTe TEIUIonepeaud U padboThl BHEITHUX
CHII

8. UccrnenoBaHue sBICHUS TETNIOOOMEHA MPU CMEITUBAHUU XOJIOTHOM U TOpsiueid BOIbI

9. OmnpeneneHne KOJIMYECTBA TETUIOTHI, TOTYYEHHOTO BOIOH MPHU TETIOOOMEHE C HarpeThIiM
METALUTUIECKUM IITUHAPOM



10. Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca UCIapeHust

12. Onpenenenrne OTHOCUTENBHOM BJIaXKHOCTH BO3/1yXa
13. Onpenenenuie yaelbHOM TEIJIOTHI MIJIaBICHUS JIb/1a

Paznen 2. 3HeKTpI/I‘leCKHe U MAarHuTHbBIC ABJICHUSA

Dnektpuzaius Ten. [[Ba pona anekTpuueckux 3apsaoB. Bzanumo aelictBue 3apsikeHHBIX Tel. 3akoH Kynona
(3aBI/ICI/IMOCTI) CHJIbI B33HMOI[€I>'ICTBI/I$I 3apsOKCHHBIX TCJI OT BEJIMYUHBI 3apsAd0B U paCCTO AHUA MCKIAY TeﬂaMI/I).

Dnekrpudeckoe noje. HanpsskEHHOCTh 3JEKTPHUSCKOTO TOJsl. [[pUHIMT CYNepITO3HIINT AISKTPUICCKIX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocwutenu snextpuueckux 3apsioB. DIeMEHTapHbIN AiekTpuueckuil 3apsia. Ctpoenue atoma. [IpoBogHuku
U IUIEKTPUKH. 3aKOH COXPAHEHUS AIIEKTPUYIECKOT0 3aps/ia.
DneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AIIEKTPUUECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKA.

JlecTBUS DIEKTPUUECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKHM TOK B XKHUIKOCTSIX
U Ta3ax.

Onexrpuueckas nenb. Cuna Toka. Dnekrpudyeckoe HanpspkeHre. ConpoTUBIIEHUE TPOBOAHUKA. Y AETbHOE
COIIPOTHBIIEHHE BemecTBa. 3akoH Oma i yaacTka renu. [lociaenoBaTensHOE U MapauieTbHOE COSIMHEHNE
IIPOBOAHHKOB.

PaGota 1 MOITHOCTB A5IeKTpUUECcKOro Toka. 3akoH Jxoyns— JleHna. DiaexkTpuyeckue 1enu U NoTpeouTenn
aNIeKTpuYecKoil sHepruu B 0bITy. KopoTkoe 3ambikaHuE.

ITocTossHABIE MarHuTHEL. B3anmMoaeHcTBHE NMOCTOSHHBIX MarHuToB. MarauTHoe nojie. MaruuTHoe moJjie
3eMJIi U €ro 3Ha4YeHue Jyis )kU3HU Ha 3emuie. OnbIT Dpcerena. MarHUTHOE MOJIe SJIEKTPUYECKOTO TOKA.
[IpumeHneHne 3JIeKTPOMarHuToB B TEXHUKE. [[eiCTBUE MarHUTHOTO MOJISl HAa MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. VICIOJIb30BaHKE AIIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Omnbrter @apazes. SBneHne aneKkTpoMaruuTHOM HHAYKIHH. [IpaBumo Jlenna. Dnexkrporeneparop. CriocoOb!
MOJIyYEHUS AJIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX HICTOYHHKAX SHEPTHH.

Jemoncmpayuu

DnexTpusanus Tei

JIBa posia 3NIeKTPUUECKHUX 3apSA0B U B3aUMOJICHCTBHE 3aps>KEHHBIX Tell
YCTpoicTBO U IEUCTBUE IEKTPOCKOTA

DnekTpocTaTU4ecKass MHIYKIUs

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsJI0B

[TpoBOAHMKY U TUAIEKTPUKU

Mo ienupoBaHye CUIOBBIX TUHUM SJEKTPUUYECKOTO MO

S Al o e

M cTOYHUKH TTOCTOSIHHOT'O TOKa

e

JlelicTBUS 2IEKTPUUECKOTO TOKA

[S—
=

. BHCKTpI/I“ICCKI/II\/’I TOK B ) KUAKOCTH

—
—

. I'a30BBIH pa3psn
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. I3mepeHue cusbl TOKa aMIepMeTpoM

13. M3mMepeHue 3IeKTpUYECKOr0 HAIpPsDKEHUST BOJIBTMETPOM

14. PeocTar 1 Mara3suH CONpOTUBICHUIN

15. BzaumoeiicTBUE MOCTOSTHHBIX MAarHUTOB

16. MonienupoBaHue HEBO3MOXKHOCTH pa3/IeieHuUs MOJI0COB MarHuTa 17.
MoenupoBaHie MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB

18. OnsIT Opcrena



19. MaruuTHOE€ 1oJie TOKa. DJIEKTPOMAarHuT

20. JlelicTBHE€ MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM

21 DnexTpoABUraTeab NOCTOSHHOTO TOKA

22. UccnenoBanue sIBIICHUA 3JEKTPOMArHUTHOM MHIYKIIMU

23. Onbitel Dapanes

24. 3aBUCUMOCTb HAlpaBJIEHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHMM €ro BOSHUKHOBEHUS
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKa

Jlabopamopnuie pabomul u onvimal

OI1IBITEI IO Ha6J'IIOIICHI/IIO QJICKTPU3alUU TCII I/IHI[YKIII/IGﬁ " IpHU COITPUKOCHOBCHN U
HCCHC[{OB&HI/IC I[ef/'ICTBI/Iﬂ QJICKTPUYCCKOTO IMOJIAA HAa IIPOBOJHUKH U JUBJICKTPHUKU
COopka u mpoBepKa pabOThI AMEKTPHUUECKON 1IETH MOCTOSTHHOTO TOKa

N3mepenue u perynupoBaHue CHIIbI TOKa

A e

N3mepenue u perynupoBaHue HaPsDKEHUS

6. HccnepoBaHue 3aBUCMMOCTH CUJTBI TOKA, UYIIIETO Y€pPe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITBI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH DJIEKTPUIECKOTO COMPOTHUBIICHHS TPOBOJHUKA OT €T0 JITUHBI,
TIJIOIIA/TA TTIOTIEPEYHOTO CEYSHUS M MaTepHasia

8. TIpoBepka mpaBwIIa CIOKEHUSI HAMPSHKEHUI TTPHU TIOCIIEIOBATEIILHOM COCIMHEHHUH JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuia Ajsl CUJIBI TOKA TIPH MapauIeTbHOM COSTIMHEHUN PE3UCTOPOB

10. Onpenenenne paboThl AMEKTPHUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOP

11. OnpeneneHne MOUTHOCTH AJEKTPUUECKOTO TOKA, BBIACISIEMON Ha pE3UCTOPE

12. UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSHKEHUS HA HEU

13. Onpenenenue KII/] narpeBaresns

14. UcciaenoBanye MarHUTHOT'O B3aNMMOJIECHCTBUS IIOCTOSIHHBIX MarHUTOB

15. M3yueHne MarHuTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB MPU UX 00bEIMHEHUH U Pa3/IeICHUH

16. HccnenoBanue necTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY

17. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI B3aUMO/ICICTBUS KaTyIIKU C TOKOM U MarHuTa ot
CHJIBI TOKA U HalpaBJICHUS TOKA B KaTyILIKe

18. M3ydyeHue neicTBUs MarHUTHOTO MOJIsl HAa MPOBOJIHUK C TOKOM

19. KoncrpyupoBanue 1 u3ydeHHe pabOThl AJIEKTPOABUrATEIs

20. Usmepenue KII/] anekTpoaBUraTeabHON yCTaHOBKHU

21. OnbIThI IO UCCEIOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIIUU: UCCIEA0BAHUE U3MEHEHUN
3HAYEHUS U HAMPABJICHUS UHIYKIIMOHHOTO TOKa



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3zyuenne ¢pusuku B § Kj1acce HAMPaBJICHO HA JIOCTHKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX PE3YJIbTaTOB OCBOCHUS YUE€OHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe 6ocnumanue:
— IMpOsBIIEHUE UHTEpPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAYKU; —

LIEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSAM POCCUNCKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo6no-npaecmeennoe 60cnumanue:
— TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO -3HAYMMBIX U ITHUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAaHUC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbBHOCTHU y‘IéHOFO.

Icmemuueckoe eocnumanue:
— BOCHPHUATHE ICTETUYECKUX Ka4eCTB GU3NYECKON HayKH: €€ rapMOHUYHOTO MMOCTPOEHHUS], CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON NESTEbHOCTH.

Dopmuposanue Kynbomypot 300p06ba U IMOUUOHATILHO20 O1A2ONONYYUA:
— OCO3HaHHE [IEHHOCTH 0E301acHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BaYKHOCTHU IMPaBHJI OE30MIACHOTO MOBEJICHUSI HA TPAHCIIOPTE, HA I0POrax, C AIEKTPUUECKUM U TEIJIOBBIM
00opynoBaHUEM B JOMAIIHUX YCIOBHSIX;
— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MIpaBa Ha OMIMOKY U TaKOro e MpaBa y

APYroro 4€j10BCKaA.

Tpyooeoe eéocnumanue:
— aKTHBHOE Y4acTHE B PELICHUH NPAKTUYECKUX 3aJau (B paMKaxX CEeMbH, ILIKOJIbIL, TOPOAa, Kpast)
TEXHOJIOTHYECKON U COLMAIbHON HAIPaBIEHHOCTH, TPEOYIOLIMX B TOM YUCIIE U (PU3NUECKHUX 3HA

HUN;— WHTEpeC K MPaKTHUYECKOMY H3y4eHHUIO TIpodeccuil, CBsI3aHHBIX C (PU3UKOIL.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHUU JJI9 peuicHus 3a/ia4 B obOmactu OKPY)KaIOH_[eI\/'I
CpCabl, IJIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUI IJIsI OKPY)KaIOH_[eI\/'I

Cpellbl;— OCO3HaHHe TI00aTbHOTO XapakTepa IKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus.
Aoanmauusa 00yyaruiezoca K u3MeHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEdbl:

— HOTpC6HOCTB BO B3aHMMOACHCTBUU IIPU BBIITOJIHCHUU HUCCIIeJOBAaHUN U ITPOCKTOB (bH3quCKOﬁ
HaIpaBJICHHOCTHU, OTKPLITOCTD OIBITY U 3HAHUAM NPYI'UX;
— IMOBBIIICHUEC YPOBHMA CBOEH KOMIIETEHTHOCTH qgepe3 MPAKTUYCCKYHO NCATCIBHOCTD,

— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHMI, B TOM YHCIe POPMYIUPOBATH UJIEH, MOHATHS,



TUTNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE JCPHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acT pu3mKu;

— IJJAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETCHUN HOBBIX (PH3UUYCCKUX 3HAHMIA,

— CTpeMJICHUE aHATTU3UPOBATh U BBISIBIIATH B3aMMOCBSI3H IPUPOJIbI, OOIIECTBA K SKOHOMHKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PH3UYECCKIX 3HAHU;

— OIICHKA CBOUX JICHCTBUH C YUETOM BIIHSHUS HA OKPYKAIOIIYIO CPETy, BOSMOXKHBIX II00TbHBIX

HOCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI
YHUuBepcabHbIC IO3HABATEIHHBIC JCHCTBHS
bazoevie nocuueckue oeiicmeusn:
— BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SIBIICHUH ),
— yCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KJIaCCU(DUKAIIMHA, OCHOBAHHUS JUTSI 000OIICHUS U CPAaBHEHUS;
— BBISBIISTH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTaX, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HUECKUM SBJICHHSIM;
— BBIABJIATH PUIHHHO-CIICJCTBCHHBIC CBS3H MTPH H3YYCHUH (DU3UUYCCKHUX SIBJICHUH H MTPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX ¥ HHIYKTHBHBIX YMO3aKIIOUCHHA, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYHNH;
— CaMOCTOSTEIHLHO BBIOMpATh CIIOCO0 perieHns yueOHon Gpu3ndeckoi 3a1auu (CpaBHEHUE HECKOJIBKUX
BApUAHTOB peIlIeHHs, BEIOOp Hanboee MOAXOSIIETO ¢ YYETOM CaMOCTOSATENbHO BbIIEICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamenwvckue oelicmeus:
— HCTOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,;
— TPOBOJMTH IO CAMOCTOSTEIIBHO COCTaBJICHHOMY IUTaHY OIIBIT, HECJIOXKHBIN (PH3NUECKUiA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHNE (PH3NYECKOTO SBJICHHUS;
— OILICHMBaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYYCHHYIO B XOJI€ UCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;
— €aMOCTOATENbHO (OPMYIUPOBATH 000OIIEHNUS U BEIBOBI 110 PEe3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHH, OIbITA, UCCIIENOBAHMA;
— TMPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIIEE pa3BUTHE (DU3HUECKHUX MTPOIIECCOB, a TAK)KE BBIJIBUTaTh

MMpEAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayuei:
— TPUMEHSTH PA3JINYHbIE METO/Ibl, HHCTPYMEHTBI U 3aIpOChl TP MOUCKE U 0TOOpE MHPOPMALIUU UITH
JAHHBIX C YYETOM IpPEeII0’KEHHON yueOHOH (r3nuecKoil 3a1auu;
— aHaAJU3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIIMIO PA3IMYHBIX BUA0B U (hopMm
IIPE/ICTaBIICHMS;
— CaMOCTOSTENIbHO BRIOMPATh ONTUMAJIbHYIO (OpMY IpecTaBIeHNs HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HECIIOXKHBIMU CXCMaMH, THarpaMMamMi, HHOM rpa(pm(oﬁ n ux KOM6I/IH3.I_II/I}IMI/I.

YHuBepcaabHble KOMMYHUKATUBHBIC IEWCTBUS



Obwenue:

— B X0J1e 00CYy)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIA00OPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY 00CYX/TaeMOi TEMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC Ha pEIICHUE 3a7aud U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTABJIATH CBOU CY)KJCHHS C CYXICHUSAMH IPYTUX YYaCTHUKOB JIHajiora, 0OHapy>KUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BBIpaXXaTb CBOXO TOYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIISATH PE3YJIbTAThI BHIIIOJHEHHOTO (PHM3UYECKOTO OMBITa (IKCIIEPUMEHTA,
HCCTIEI0BaHUs, TIPOEKTA).

Coemecmuasn oeamenbHoCcmb (COMPYOHUYECME0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHHON ¥ MHIUBUIYaTbHON PabOTHI MPU PEIICHUN
KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH [IeJId COBMECTHOM ACSITEIIbHOCTH, OPTraHU30BhIBATH JIEHCTBUS 10 €€ JOCTHKEHUIO:
pacrmpeiensTh poyi, 00CYKAaTh MPOILECCHl U Pe3yabTaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOIBKUX JIIOJIEH;

— BBITIOJIHATh CBOIO HaCTh pa6OTLI, AOCTUTasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOCEMY HAIIPABJIICHUIO U
KOOPAUHHUPYA CBOU }IeﬁCTBHﬂ C ApYruMH YICHAMHU KOMaHAbI;

— OIICHMBATh KAYECTBO CBOETO BKJIAJIa B OO MTPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEITEHO
chopMyIUPOBAHHBIM YIACTHUKAMH B3aMMO/ICHCTBHS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA

Camoopzanumuuﬂ:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYalUsIX, TPEOYIOMINX TSl peleHUus PU3NIECKUX
3HAHWM;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PEeLICHUHN (MHAUBUAYAILHOE, IPUHSATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIoif);

— CaMOCTOSITEJILHO COCTAaBJIATh aJITOPUTM pelieHus] GU3NYECKOM 3a/1a4u WK TUIaHa UCCIIEAOBAaHUS C
y4ETOM MUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH IIpe/iaraeMble
BapUAHTHI PEIICHUM;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (pegpnekcusn):
— JIaBaTh a/ICKBaTHYIO OLICHKY CUTYaIlUH U MpeJJiarath IiaH e€ n3MEHEHUS;

— OOBSCHATH NPUYMHBI JOCTHXKEHUS (HEIOCTIXKEHUS ) Pe3yIbTaTOB IEATEIbHOCTH, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBHI B ACATCIBHOCTD (B TOM YHMCJIC B XO/I BBIIIOJTHCHU (1)I/I3I/I‘IGCKOI"O HUCCICIOBaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'ILCTB, HN3MCHHUBIINXCA CI/ITyaHI/Iﬁ, YCTAHOBJICHHBIX OI_HI/I6OK,
BO3HHKIIINX pr,Z[HOCTCfI;

— OIICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmeieKkm:

— CTaBUTh ce0s Ha MECTO APYroro 4e€jioB€Ka B XOJC CIlopa WK JUCKYCCHUU HAa HAYUYHYIO TEMY,
IMOHUMATb MOTHUBLI, HAMCPCHHA U JIOTUKY APYyroro.



Ilpunamue ceds u opyaux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHNH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO APYroro.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTtHbIe pe3ynbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXXaTh CYPOPMHUPOBAHHOCTD Y 00YJaIONTIXCS
YMEHHUH:

— MHCIOJIb30BaTh MOHATHS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tela, HACBHIIIEHHBIA U HEHACHI-
LIEHHBIN 11ap, BJIAXHOCTb BO3yXa; TEMIIEPATypa, BHYTPEHHsIs SHEPIUs, TEIJIOBOW JIBUTaTElb;
AJIEMEHTAPHBIN AIEKTPUYECKUH 3apsl, SIIEKTPUYECKOE I10JIE, TPOBOIHUKH U TUIJIIEKTPUKH, ITO CTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuyath SABJIEHUS (TEIIOBOE paclliipeHue/ckaTie, Teronepeaada, TerIoBoe paBHOBECHE,
CMa4yMBaHUE, KAMWUISIPHBIC SIBICHUS, UCTIApEHUE, KOHIEH AU, TIIaBJICHUE, KPUCTAILTA3AIIHS
(oTBepeBaHME), KUIIEHUE, TETUIONEpeada (TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3ITYICHHE); dJICKTPU3AITUS
TeJl, B3aMMOJICHCTBUE 3aPsA0B, IEHCTBUSI DIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBHE
MAarHuTOB, JICUCTBUE MAarHUTHOTO IIOJISI HA MPOBOJHKUK C TOKOM, 3JIEKTPOMArHUTHAS HHIYKIIHS) TT0 OTTH -
CaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, IEMOHCTPHUPYIONIUX JTaHHOE (HU3UIECKOE
SIBJICHHE;

— pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3NYECKUX SBJICHUN B OKPYXKAIOIEM MUPE, B TOM YHCIIE
¢duznueckue SBICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHNUE U KallWJUISIpHbBIE SIBJICHUSI B IPUPOJE,
KpUCTAILJIBI B IpUpoae, n3nyuenue CoiHIla, 3aMep3anue BOJ0EMOB, MOPCKUE OpH3bl, 00pa3oBaHUe
pOCBI, TyMaHa, UHes, CHera; JIEeKTPUUECKUE ABJICHUS B aTMOc(hepe, FIEKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3emiu, Apeid Moo coB, poJib MArHUTHOTO TOJIS 71 KU3HU Ha 3eMIie, MOJISIPHOE CHU-
SIHUE; TIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYI0, BBIICNIATH CYILIECTBEHHbIE
CBOMCTBa/MpU3HAKN (PU3NYECKUX SBJICHUN;

— OIIMChIBATh U3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/ILI€CKI/I6 SABJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA SOHCPIuid, KOJIMYCCTBO TCIUVIOTHI, YACIbHAA TEMI0EMKOCTh BCHIICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAA TCIIJIOTA Hap006pa3OBaHI/I5I, yACIbHaA TCIJIOTa CropaHus
TOIIJINBA, KOBCI)CI)I/II_II/IGHT MOJIE3HOI0 JIEHCTBUS TEILUIOBOM MallnHbl, OTHOCHUTECJIbHAA BJIA)KHOCTB BO3yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPUICCKOC HAIIPAKCHUEC, COIIPOTUBJICHUEC ITPOBOJHUKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta U MOITHOCTB 3JICKTPHUUCCKOI'O TOKa); IIpH OIMMCAHUH ITPABHUJIBHO
TPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CAMHUIIBI (1)I/ISI/I‘ICCKI/IX
BCIINYMH, HAXOAUTH q)OpMy.HBI, CBA3BIBAIOIIUC NAHHYIO (bHSH‘ICCKYIO BCJIMYNHY C APYTUMH BCIINUMHAMU,
CTPOUTH Fpa(l)I/IKI/I HU3YUYCHHBIX 3aBHCUMOCTEHN (1)I/I3I/I‘IGCKI/IX BCIIMYHH,

— XapaKTepHu30BaTb CBOMCTBa TCII, q)HSH‘leCKI/Ie SABJICHUS U ITPOLECCHI, UCIIOJIB3YS OCHOBHBIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOpHUU CTPOCHUA BCIICCTBA, IPUHIHAII CYTICPIIO3ULINN Mo JieH
(Ha Ka4CCTBCHHOM ypOBHC), 3daKOH COXpaHCHU: 3apa/a, 3aKOH Owma AJIg ydaCTKa ICTin, 3aKOH IL)KOYJIH -
.HCHI_[a, 3aKOH COXpPAaHCHUSA SHCPIrUn; IpU 3TOM HaBaTh CIIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa U 3alluChIBaATb
€ro MaTCMaTUICCKOC BBIPAKCHUC,

— OOBACHATH (PU3NUECKUE MPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYaIHii
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0bsIC-
HeHue u3 | - 2 IoTH4ecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBIICHHM,
(bU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH; pemarh pacyéTHbIe 3aaui B 2 - 3 NeCTBUS, HCIIONIb3YS



3aKOHBI U (JOPMYJIBI, CBS3bIBAIOIINE (PM3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 33aJa4l
3alMChIBAaTh KPaTKOE YCIOBUE, BBISBIIATH HEAOCTATOK JAaHHBIX JUISl PELIEHU 3a]1a4l, BHIOUPATh 3aKOHBI
1 GopMyIibl, HeOOXOAUMBIE JJIs €€ PEeIIeH s, TPOBOIUTH PACYETHI M CPABHUBATH MOJIyYCHHOE 3HAUCHHE
($U3M4eCKOil BETUYNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb Hp06JIeMBI, KOTOPBIC MOKHO PCHIUTD IIPU IMTOMOIITHN (1)I/IBI/I‘ICCKI/IX MCTOIOB; UCIIOJIb3Yyd
OIMMCAaHUC UCCIICAOBAaHMs, BEIACIIATE IIPOBCPACMOC IIPCAINIOJIOKCHUC, OLCHHUBATDL IMTPABUJIBHOCTDL IIOPAAKA
MMPOBCACHUA UCCIICAOBaHM:, ACJIaTh BbIBOIbI;

— TIPOBOJMTH OIBITHI IO HAOIIOACHUIO (U3NIECKUX SIBICHUH W (PU3NIECKUX CBOICTB TEI
(KanuIsipHbIE SBJICHMS, 3aBUCUMOCTb JIaBJICHUS BO3/AyXa OT €ro 00béMa, TeMIlepaTypbl; CKOPOCTH MPO-
11ecca OCThIBaHUS/HArPEBaHUS TP U3IyYCHNH OT L[BETA U3ITy4YaromeH/OTI0Ialoeil IOBEPXHOCTH;
CKOPOCTb MCIIapEHUs BOJIbI OT TEMIIEPATYPhI )KMJIKOCTH U IIJIOLIAAN €€ IOBEPXHOCTH; DIEKTPHU3ALUS TE
U B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alIUs
MarHUTHBIX M0JIEH IOCTOSTHHBIX MarHUTOB; JIE€HCTBUS MarHUTHOTO I0JISI HA IPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl MIOCTOSIHHOTO TOKa): (OpMYIMpPOBAThH
IIpOBEpsiEMbI€ MPEAIOJI0KEHHS], COOMpaTh YCTAHOBKY U3 IIPEI0KEHHOTO0 000pYyI0BaHMs; OMUCHIBATh
XOJ1 OTIbITa U (GOPMYIUPOBATH BHIBObI;

— BBIIIOJHATH MMPAMBIC U3MCPECHUA TEMIICPATYPhI, OTHOCHUT! €JILHOI BJIa)KHOCTH BO311yXa, CUJIbI TOKA,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/IV-IGCKI/IX BCJIIMYHH, CPaBHHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM aOCOTIOTHON OTPENTHOCTH;

— TMPOBOJAMTH MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOM (PM3UUECKOU BEJTMYHUHBI OT IPYTOH C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTD COMTPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIIATA TTOTIEPEYHOTO CEYCHUS U YICIHHOTO COMPOTUBIICHHUS BEIIECTBA MMPOBOHUKA; CUJTBI TOKA,
HIYIIEro Yepe3 MPOBOJIHMK, OT HAMIPSYKEHUS Ha IMTPOBOIHUKE; UCCIICIOBAHNE MTOCIIEI0BATEILHOTO U Ta-
paUIeTbHOTO COEAMHEHUH TPOBOTHUKOB): IJIAHUPOBAThH UCCIICIOBAHUE, COOMPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CACAYS MPEII0NKEHHOMY TIJIaHy, (PUKCUPOBATH PE3YJIBTATHI MTOTYICHHOM
3aBMCHMOCTH B BHJIC TaOJIMI] U TPaPUKOB, J€JIaTh BHIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHMS;

— TMPOBOAUTH KOCBEHHBIE U3MepeHUsl (U3NUECKUX BEIUUUH (yIelbHas TeIJI0EMKOCTh BEIIECTBa,
COMPOTHBIICHUE MPOBOIHUKA, Pa00OTa U MOILIHOCTb AIEKTPUUYECKOTO TOKA): TIIAHUPOBATH U3MEPEHHUS,
coOuparh SKCIEPUMEHTANILHYIO YCTAHOBKY, CJIEYsI MPEAIOKEHHON HHCTPYKIIMH, U BBIYUCTISATD
3HAYEHUE BEIUYUHBL;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTU Ipu paboTe ¢ 1ab0paTopHBIM 000pyI0BAaHUEM;

— XApaKTCPHU30BaATb IIPUHIUIIbL HeﬁCTBHH N3YYCHHBIX HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ
Ha X OIMKUCaHUA (B TOM 4YHCJIC: CUCTEMA OTOINICHHA IOMOB, THI'POMETDP, IIapoOBasa Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPIUH, 3JICKTPOOCBECTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPHUYICCKUC TIPCAOXPAHUTCIIN; SJICKTPOMAlrHUT, SJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIIOJIB3Yyd 3HAHUA O CBOMCTBaX (1)H3I/I‘ICCKI/IX SIBIICHUIN U H606X0):[I/IMLIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

— paclio3HaBaThb NPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC HpI/I60pH o CXEMaM U
CXCMATUYHBIM pPUCYHKaAM ()KPII[KOCTHBIfI TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATH CXEMBbI JICKTPUICCKUX Lenei ¢
MOCJICAOBATCIIbHBIM U MAPAJUICIIbHBIM COCANHCHUCM 2JICMCHTOB, pa3jindyas YCIOBHBIC 0003HaYCHUS
QJICMCHTOB 3JICKTPUYCCKUX I_ICHCI>'I;

— TPUBOJUTH IPUMEPHI/HAXOAUTh HH(OPMAIIHIO O TPUMEpPaxX MPaKTUYECKOTO UCTIONb30BaHUS



(bu3MUYECKUX 3HAHWH B MOBCEHEBHOW KHU3HU JIJIsl 0OecTieueHus: 0€30MacHOCTH P 00pallieHnH ¢ mpubo-
pamMu M TEXHHMUYECKUMHU YCTPOUCTBAMHU, COXPAHEHHS 3J0POBbS U COONIOJACHUS HOPM YKOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOIIEH Cpeae;

— OCYUIECTBIATh TOUCK HH(pOpMAIMu (PU3MYECKOTO conepKaHus B ceTu VIHTepHEeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U IyTEM CpaBHEHUS IOTIOJHUTEIBHBIX HCTOYHUKOB BBIIENIATH HH(POPMAITHUIO,
KOTOpasi SBJSETCS MPOTUBOPEUNBOI MIIM MOYKET ObITh HEJJOCTOBEPHOM;

— WCIIOJIb30BaTh MPH BHITIOJIHEHUH YUEOHBIX 33JaHUN HAYYHO-TIONYISPHYIO JIUTEPATYPY HU3NIECKOTO
COJZIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu VIHTepHeT; BIageTh IpuéMamMmu
KOHCTIEKTHUPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMALUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

— C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHBIE cOOOLIeHNs, 0000111ast nH(QOPMALINIO U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJEPKAHUS, B TOM YHCIe MyOIMYHO IPEACTABISTh PE3YIbTaThI
MIPOEKTHOM WJIM MCCIIEA0BATEIBCKON AESITENbHOCTH; IPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3yUEHHBIN
MOHATUIHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYINIEHUE TIPE3EHTAINEH;

— IIPH BBITIOJIHEHUH Y4€OHBIX IPOEKTOB U HCCIeI0BaHNN (U3NYECKUX MPOIIECCOB paclpeaesiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJIEHHBIMH 3a/1a4aMH, CIEIUTh 32 BHIMOJIHEHUEM IJ1aHa
NeUCTBUI U KOPPEKTUPOBAThH €r0, aJIeKBATHO OIIEHUBATh COOCTBEHHBIN BKIIAJl B AESITEILHOCTD I'PYIIIbI;
BBICTPaNBaTh KOMMYHUKAaTUBHOE B3aUMO/JIEHCTBHE, MTPOSBIISS TOTOBHOCTh pa3peiiaTh KOHQIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

CBUIIETENbCTBY IOIUX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHUHU BEILIECTBA: ONBITHI C
[PACTBOPEHHEM Pa3INYHBIX BEIIECTB B BOAE;
IPemenne 3aay M0 OLEHUBAHUIO KOJTHYECTBA
ATOMOB HJIM MOJICKYJI B ¢JUHULE 00BEMa
BEIECTBA;

IAHAITH3 TeKCTa APEBHUX aTOMHCTOB (HampuMep,
(bparmenta noamsl Jlykpenus «O npupone
Belieii») ¢ H3JI0XKeHHEeM 000CHOBAHUI aTOMHOH
runoTe3s (cMbicioBOE yTeHue). OueHka
lyOeuTebHOCTH 3TUX 000CHOBAHUH;
O0bsicHeHHE OPOYHOBCKOTO ABMKEHMUS, IBICHUS
@ dy3nunn paznuunit Mex 1y HUIMU Ha OCHOBE
MOJI0KEHUH MONEKY ISP HO-KUHETHUECKON
TEOPHH CTPOCHHUS BELIECTBA;

(O0bsiCHEHUE OCHOBHBIX Pa3INYUi B CTPOCHUH
ra3oB, JKUJKOCTEH U TBEPABIX TEN C
HCIIOJIb30BAHUEM I10JI0XKEHHI MOJIEKYIAPHO
KHHETHECKOH TEOPUH CTPOCHHS BELIECTBA;
IIpoBeeHNE OMBITOB 110 BHIPAIIHBAHUIO
[KPHCTaJI0B OBAPEHHOH CONH HIIH caxapa;
IpoBeaenue H O0BACHEHHE OIBITOB,
ITEeMOHCTPHPYIOIHUX KAMUUIAPHbIC IBICHHUS U
MIBICHHE CMaYUBAHHS;

OObsiCHEHUE PO KaNMJIAPHBIX SABJICHUN 1715
MOCTYIJIEHUs BOABI B Opranu3M pactenuit (MC
— Ouosorus);

IHantonenue, npoBeaeHUe 1 00BICHEHHE
OIIEITOB 1O HAOMIOJEHUIO TEIIOBOTO
[PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPABIX TEI;
O0bsicHeHUE COXpaHEeHUS 00bEMaA TBEPIBIX Tell,
TeKy4eCcTH KUAKOCTH (B TOM YHCIIE, PA3HUIBI B
[TeKy4ecTH I Pa3HbIX XKHUJIKOCTEH), NaBIeHHS
ra3a; AHAIH3 MPaKTHUECKUX CHTYaLHi,
CBA3aHHBIX CO CBOMCTBAMU T'a30B, XKHAKOCTEH H

TBEPBIX TEI;

UlaGopatophas paboTa ¢
MCTIOIb30BAHHEM
o6opynoBanus Touek
IPocTa;

Ne | HanmeHOBaHMe pa3/ieioB H TeM NPOrPaMMbl KoanyecTBo yacos Buast Bujsi, DJIEKTPOHHBIE
n/m JeITeJbHOCTH hopMmbI (uudposbie)
BCEro | KOHTPOJbHBIE s1a6opaTopHbIe KOHTpOJIst oGpa3oBaTebHbIE
padoTbl padoTbl pecypcsi
1.1. | Crpoenue n ceoiicTsa Bemectsa 7 1 [HabnroeH e ¥ MHTEPIPETAIHS OIBITOB, VerHBI ompoc; https://resh.edu.ru/subject/




1.2.

TenoBbie npoueccsl

23

CpaBHEHHE Pa3IHYHBIX CIIOCOOOB H3MEPEHHS 1
mKan Temneparypsl Habnronenue u o0bsicHeHHE
OMBITOB, 00CYKACHUE MPAKTHYESCKUX CUTYALHii,
ITEMOHCTPUPYIOLIUX PA3IMYHBIC BUIBI TEILIO
mepeIayn: TeIIOIPOBOAHOCTh, KOHBEKIHIO,
[m3myqenue; MccnenoBanue sBICHUSL
TerooOMeHa Mpu CMEIINBAHUH XOJIOJHOU 1
ropstueid Bozbl; HabnroieHue ycraHoBIeHUS
TEIJIOBOTO PABHOBECHST MEX Y IOpsiuei U
xosiogHOM Bojoi; Onpenenenue (M3MepeHue)
KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOr0 BOJOH MpH
TenI000MeHe ¢ HarpeThiM MeTaIHIECKIM
nHpoM; Onpenenenue (M3MepeHue)
[y ACTBbHON TEMI0EMKOCTU BEIECTBA;
Pemenne 3amay, CBI3aHHBIX C BEIYUCICHHEM
KOJIMYECTBA TEIUIOTHI U TEIIOEMKOCTH IIPU
TennooOMeHe; AHATH3 CUTY Al
MPaKTHYECKOTO HCIOIb30BAHUS TEMIOBBIX
CBOMCTB BelLIECTB U MaTepHajIOB, HAIPHMeEDP B
LessX 9Heproche PexCHHs: TeMIOH30MALHUS,
PHEprocOeperae Kpblim,
TePMOAKKyMyJIATOPHI U T. 1.; UccnenoBanue
Mporecca HCIaPeHHs Pa3IHYHBIX KHAKOCTEH;
OObsicCHEHHUE SBJICHUH MCTIAPEHUS U
KOHJICHCALlUM HA OCHOBE aTOMHO-
MoJieKysipHoro yuenus; Habnonenue n
OBsCHEHHE Mpolecca KUIEHNUs, B TOM YUCIIe
3aBUCHMOCTH TEMIIEPATYPbl KUIICHHS OT
InaBnenus; OnpeneneHue (U3MepeHue)
OTHOCHTENBHOMN BIIAXXHOCTH BO3/yXa;
OObsicCHEHHUE SBJICHUH IIABICHUS U
KPUCTAUIM3ALMK HA OCHOBE aTOMHO-
IMOJIEKYJIApHOTO y4ueHus; Pemenue 3anay,
CBSI3aHHBIX C BBIYHCICHHEM KOJINYECTBA TEILIO
Tl B POLIECCAX TEIJIONEePEaauH NPH MIABICHUI
|1 KpUCTANIN3AL MK, UCTIAPEHUH U KOHICH CaLlHH;
IAHQJIM3 CUTYallMi MPAKTHYECKOTO MPHUMEHEHHS
ABJICHUI TTIABJICHUS ¥ KPUCTAIUIM3ALMK, AHAIN3
pabOTHI 1 00BSACHEHHUE MPUHIHUIA AeHCTBUSL
TEMIIOBOTO JBUTATEIIS;
IBeI4mCIIeHHE KOMYECTBA TEILNOTHI,
BBIICIISIOIIET0CS IPH CTOPAHMH PA3IHYHBIX
BumoB TomnuBa, u KI1J] nBurarens;
O6CyXACHUE FKONOTHYECKUX TTOCIEACTBHI
[MCTONb30BaHUS IBUTATENEH BHYTPEHHETO
CrOpaHusl, TETUIOBBIX M THAPOAICKTPOCTAH U
(MC — skonorus, Xumus);

TectupoBanue;
[TucbMEHHBIH KOHTPOIIb;
UTaGoparopras paboTa ¢
ICIIONIb30BAHHEM
o6opynoBanus Touek
Pocra;

KonTponsHas pabota;

https://resh.edu.ru/subject/




Hroro 1o paszeny

30

2.1.

3J1eKTpuqec1me 3apsabl. 3apﬂ)l€el-ll-l])le TeJda H uX
B3al/lM0}]el7lCTBlfle

IHautoieHUE U TIPOBEJICHHE OIBITOB 110
PIICKTPHU3ALlMK TEJI P CONPHKOCHOBEHUH H
[MHAYKIMEH;

[HaOntoneHue u 00bsCHEHHE B3aUMOICHCTBUS
OIHOMMEHHO M Pa3HOMMEHHO 3apsKECHHBIX TEI;
O0bsiCHEHUE NPUHIKIIA JICHCTBHS
PIIEKTPOCKOTIA;

O0bsiCHEHHUE SIBJICHUI EKTPU3ALMH [IPU
ICONPUKOCHOBEHUH TEJ U MHYKIHEH C
MCII0JIb30BAHMEM 3HAHUM O HOCHTEIISIX
PIICKTPHYECKUX 3apsIJI0B B BEIIECTBE;
IPacrio3HaBaHue U 00BSICHEHNE ABICHUH
PIICKTPHU3AlKK B TI0BCEIHEBHOM KHU3HHU;
IHa0ntoneHue u 00bsACHEHHE OIIBITOB,
MILTIOCTPUPYIOIINX 3aKOH COX paHEHHs
PIEKTPUYECKOTrO 3apsia;

Ha6sto1eH1e OBITOB O MOASIMPOBAHUIO
ICHJIOBBIX J'll/lHl/lﬁ 3J'ICKTpl/l'~ICCKOF0 1oJIA;
lccneoBaHue AEHCTBUSA 3IEKTPUUECKOTO MO
Ha l'lpOBO}lHl/lKl/l u )11/]3J'ICKTpl/IKl/I;

Yerublit onpoc;
UTaGoparopras paboTa ¢
ICIIONIb30BAHHEM
o6opynoBanus Touek
Pocra;

https://resh.edu.ru/subject/




2.2.

IMocTosiHHBIH 1EKTPHUCCKHUI TOK

21

[HabnmroneHune pa3InYHBIX BUAOB AeHCTBUS
PIEKTPHYECKOTO TOKA U 00HAPYKEHHE ITHX
BHIOB I€HCTBUS B IIOBCEIHCBHOMN XKHU3HH;
CO0pKa 1 HCTIBITAHNE JNCKTPHICSCKON Lenn
[IOCTOSIHHOTO TOKa;

13MepeHne CHIIBI TOKA aMIIEPMETPOM;
13MepeHne 2IEeKTPUIECKOr0 HANPSIKEHHS
BOJIETMETPOM;

[IpoBeaeHUe U OOBICHEHHE OIBITOB,
ITEeMOHCTPHPYIOIKX 3aBHCUMOCTh
PIEKTPHYIECKOT0 CONPOTUBICHHS IPOBOAHHKA
0T ero JUIMHBI, IJIOIaI1 HONEePeYHOr0 CEUCHHUS
i MaTepuaina; MccieoBanue 3aBUCUMOCTH
CHJIBI TOKA, IPOTEKAIOIIET0 Yepe3 Pe3UcTop, OT
COMPOTUBICHHS PE3UCTOPA U HATIPSDKECHUAHA
pesucrope;

[IpoBepka MpaBuiIa CIOKEHUS HAMPSIKSHUH IPH
MOCIIE0BATEIBHOM COSAMHEHHH IBYX
[P€3UCTOPOB;

[IpoBepka npaBuia AJs CHJIbI TOKA MIPU
MapajuieIbHOM COeJUHEHHH PE3UCTOPOB;
AHAM3 CHTyalHil OCIEI0BaTENbHOTO U
MapajuieNbHOr0 COeANHEHUs IPOBOIHHKOB B
ITOMAITHHX JMEKTPUYECKUX CETAX;

IPereHue 3a1a4 ¢ HCIOIb30BaHMEM 3aK0Ha OMa
1 GopMyI pacyéra IeKTPHUECKOTo
COMPOTHUBIIEHHS NIPU MOCIEAOBATENBHOM H
napaJiieIbHOM CO€JUHEHHHU NPOBOJAHHKOB;
Onpenenenune padOThI HIEKTPUIECKOTO TOKA,
[IPOTEKAIONIETO Yepe3 Pe3UCTop;

Onpenenenre MOIHOCTH YNEKTPUUECKOTO TOKA,
BBICIAEMOI Ha pe3ucTope;

MccnenoBanue 3aBHCHMOCTH CHJIBI TOKA Yepe3
[TaMIoYKy OT HANpsUKEHHS Ha HElf;
Onpenenenne KI1J1 Harpearens;
MccnenoBanue Ipeodpa3oBaHus YHEPTHHI IIPU
moabEMe Ipy3a dIeKTPOJBUraTEIEM;
O0bsicHEHHE YCTPOHCTBA U IPUHIIUIA ACHCTBUSL
ITOMAITHHX JJIEKTPOHAT PeBaTEIbHBIX IPHOOPOB;
O0bsicHEHUE IPUYMH KOPOTKOTO 3aMBIKAHUS U
[IpUHIHNIA AeHCTBHSA IIaBKUX
mpefoXpaHuTemnei;

IPemenne 3aad ¢ HCIOIb30BAaHHEM 3aKOHA
Yhxoyns—IJlenna;

TectupoBanue;
[TucbMEHHBIH KOHTPOIIb;
UTaGoparopras paboTa ¢
ICIIONIb30BAHHEM
o6opynoBanus Touek
Pocra;

KonTponsHas pabota;

https://resh.edu.ru/subject/




2.3, | MaruuTHBIE SIBICHUS 5 3 MccnenoBanne MarauTHOTO B3anmojeiicteus | TectupoBanue; https://resh.edu.ru/subject/
MOCTOSIHHBIX MarHUTOB; UlaGoparopHas padoTa ¢
M3yueHie MarHUTHOTO TI0JIS TTOCTOSHHBIX MCIIOJIE30BAHUEM
. lobopynoBauus Touek
IMATHUTOB IPU X 00BEINHCHHUY H Pa3/IeICHHN; P
ocra;
[IpoBeeHNUe OMBITOB 110 BU3yaTH3alMH OIS ’
[IOCTOSIHHEIX MAarHUTOB;
3y4eHne ABICHHS HAMATHHYUBAHUS BEIIECTBA;
MccnenoBanue AeHCTBUS NEKTPUYECKOIO TOKA
Ha MATHUTHYIO CTPEIIKY;
[IpoBeaeHue ONBITOB, AEMOHCTPHPYIOMIHX
BaBUCHMOCTb CHJIBI B3aHMOJCHCTBHS KaTyLIKH C
[TOKOM M MarHUTa OT CWJIBI M HANPaBJICHUS TOKa
B KaTyIIKe;
IAHAITH3 CUTYALNH MPAKTHYECKOTO MPHMEHEHHS
DIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
[YCTpOiCTBaX,, IPOMBIIIEHHOCTH, MEULIUHE);
M3y4enue nefcTBUS MarHUTHOTO HOJIS Ha
MPOBOJHHK C TOKOM;
I13yuenue nefcTBUSA 371€KTPOABUTATENS;
I3mepenne KI1J] anexrpoaBuratensHoit
[YCTaHOBKH;
PacriosHaBaHue ¥ aHAJIM3 Pa3IMUHbIX
NpUMEHEHHUH 3JIeKTpoABHraTesel (TpaHcmopr,
OBITOBBIC YCTPOWCTBA U JIP.);
2.4. | DneKTpPOMATHHTHAS MHAYKIHS 3 1 OTBITHI 1O HCCIIEI0BAHHUIO ABICHHS YcTHBIH 01poc; https://resh.edu.ru/subject/
BIIEKTPOMATHUTHOM MHYKIMH: HccesioBanue  plabopaTophas pabora ¢
M3MCHEHHIT 3HAYCHHSA U HAPABICHHS MCIIONIB30BAHNEM
. Gopynoanus Touyek
MHIYKI[MOHHOTO TOKa;
IPocTa;
KonTponbsHas pabota;
Uroro mo paszery 35
31 " . 1 VerHsli ompoc; https://resh.edu.ru/subject/
-1 | TloBropenne "CTpoeHue 1 CBOIICTBa BELIECTBA.
[TecTupoBanue;
TemnnoBsie siBeHUS"
3.2 " " 1 VerHsli ompoc; https://resh.edu.ru/subject/
-2 | TloBTopeHne "DIeKTPHIECKUE U MATHUTHBIC SBJICHUS
[TecTupoBanue;
. Koutponsnas pa6ota; [https://resh.edu.ru/subject/
3.3 | UroroBas KouTposbHas pabota "CTpoeHHE U CBOICTBA 1 p p ;> it )
BerecTa. TemnoBble SBICHUS. DICKTPUICCKUC 1
MarHUTHbIC SBJICHUS"
Uroro no pasaeny 3
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 20




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KouunyecTBo yacoB Buabl, popmbl
n/n KOHTPOJISI
BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHUE
padoThI padoThI

1. | OcHOBHBIE MOJOKEHUS 1 YcrHbIi onpoc;
MOJICKYJISIPHO-KHHETHIECKON TCOPHH
CTPOCHMSI BEIIECTBA

2. | Mogenu TBEPAOTO, )KUIKOTO U 1 TectupoBanue;
ra3000pa3HOro COCTOSHUMN
BEIIECTBA

3. |CmauuBaHue 1 VYerHbIl onpoc;

4. | KanuinsipHbi€ SIBJICHHUS. 1 1 JlaGopaTopHas
Wucrpykrax no Th. pabora ¢

HCIIOJIb30BAHUCM
JlabopaTtopnast pabota Nel p
" 000pyI0BaHUA
N3ydeHne KammuIsIpHBIX Touek Pocra;
SIBIICHUH"

5. | Kpucrannuueckue u 1 TectupoBanue;
amop(HbIe TBEpABIE TENA

6. | TemoBoe pacupeHue U CHKaTHE 1 YcTHBIN onpoc;

7. | O6o0maronuii ypok 1o Teme 1 [TucemenHBII
"CTpoeHue 1 CBOMCTBA KOHTPOJIb;
BelecTna"

8. | Temneparypa. Buyrpenusst 1 YcTHBIHM onpoc;
SHeprus

9. | CrocoObl n3MeHEeHUs 1 TectupoBanue;
BHYTPEHHEU SHEPTUHN

10. | Buasl Temonepenaqn 1 TectupoBanue;

11. | Temmonepenaya B IpuUpoOJIE U 1 YcTHBIHN onpoc;
TEXHHUKE

12. | KonTpomasHas padorta Nel mo 1 1 KonTtponpHas
temaM "CTpoeHHe U CBOMCTBa pabora;
BeniectBa" u "Tennonepenaya"

13. | KonuruecTBO TEIIOTHI. 1 [TuceMeHHBIH
Y aenbHas TEMIIOEMKOCTD KOHTPOJIb;
BEIECTBA

14. | TemooOmen. Muctpykrax no Th. 1 1 JlabopaTopHas
JIaboparopHas padorta Ne2 paboTa ¢
" HCIIOJIb30BaHUEM

HccnenoBanue siBiaeHUs
00opymoBaHUSA
TeMI000MeHa MPHU CMEITUBAHUU Touex Pocra;
XOJIOAHOU U ropsuei BoAbI"

15. | TennoBoe paBHOBecue. MHcTpykTaxk |1 1 JlaGopaTopHast
no Th. JIaboparopHast paboTta Ne3 pabora o
" HCIIOJB30BaHUEM

Omnpenenenre KOIMYECTBA TETIOTHI,
00opymoBaHUSA

MOJYYEHHOTO BOAOMW MPHU
TEIUI00OMEHE C HarpeThIM
METAJUTMYECKUM HUITUHAPOM"

Touex Pocra;




16. | YpaBHeHHE TEIIIOBOro OajaHca. JlabopatopHas
Wucrpykrax no Th. pabora ¢
HUCIIOJIB30BaHUEM
Jlaboparopuas pabota No4 p
uO 000pyI0BaHUA
HPCACICHHC Touek Pocra;
YAEIbHOM TEINIOEMKOCTH
BelecTBa’
17. | Pemrenue 3aga4 o TeMe ITnceMmeHHbIi
"TermoobmeH" KOHTPOJIb;
18. | [InaBnenue u OTBEpACBAHUE TectupoBanue;
KPUCTAJUTMYECKUX BEIIECTB
19. | YaenbHas Terora JlabopaTopHas
rtaBnenust. Macrpykrax mo Th. pabora ¢
HCIIOJIb30BAHUEM
JlabopaTtopHnas pabota No5 5
" 000pyI0BaHUA
Onpenenenne Touek Pocra;
YAETbHOW TETUIOTHI
TJIaBJIEHUS Jbaa"
20. | ITapoobOpa3zoBanue u TectupoBanue,
KoHAeHcauus. Mcnapenue
21. | BmaxHOCTh BO3TyXa Y cTHBIN onpoc;
22. | I3aMepeHue BIAKHOCTH JlaboparopHas
Bo3ayxa. Mucrpykrax mo Th. pabora ¢
HCIIOJIb30BAHUCM
JlaGoparopHas p
" 000py1I0BaHUA
pabota Ne6 "Onpenenenue Touex Pocra;
OTHOCUTEIBHOU BIAXKHOCTH
BO3qyXa"
23. | Kunienue. Y nenpHas Temora YcTHBIH onpoc;
MapooOpa30BaHUS
24. | Pentenne 3a1a4 o TeMe [TuceMeHHBIN
"M3MeHeHune arperaTHbIX KOHTPOJIb;
COCTOSIHMHU BeliecTna"
25. | DHeprus TorIMBa. Y AeIbHAsA TectupoBanue;
TEII0Ta CTOPAHUS
26. | [IpuHIMIBI paOOTHI TETUIOBBIX YcTHBIHM onpoc;
asurareneit. KIIJ TemmoBoro
JBUTATENs
27. | Pentenune 3aqa4 o reMe [TuceMeHHBIN
"TermnoBble siBiaeHud". Buabl KOHTPOJIb;
TerUIonepe1ayu, KOJIMIeCTBO
TeTUIOTHI"
28. | Pemenue 3a1a4 no teme TecTtupoBanue;
"Tennosele sBieHus"M3menenune
arperaTHbIX COCTOSTHUH BEIIECTBa,
BJI&YKHOCTh BO31yxa"
29. | O6oOaronuMit ypok 1o TemMe TectupoBanue;
"TennoBeie siBIeHUS"
30. | KonrponbHas pabora Ne2 no teme KoHTposbHas
"TenoBele siBeHUA" paborta;
31. | Onexrpuszauus ten. Bzaumoaeictaue Y CTHBIN 01poc;

3apsKEHHBIX Tell. 3akoH Kynona




32. | DnekTpuyecKkoe moJe. 1 TectupoBanue;
Hanpsoxennocts nosa. [Tpuanun
CYIEPIIO3UIINH AIEKTPUICCKUX
oJIei
33. | Hocurenu anexkrpuueckux 3apsiuos. |1 TectupoBanue;
3aK0H COXpaHECHHUSI TCKTPHIECKOTO
3apsiza
34. | Ctpoenue atoma 1 TectupoBanue
35. [IpOBOIHUKH U TUATEKTPUKH. 1 JlabopatopHast
Wucrpykrax no Th. Jlaboparophas pabora ¢
" ~ HCIIOJIb30BAHUECM
pabota Ne7 "UccnenoBanue aelcTBUS
00opyoBaHUSA
AJIEKTPUIECKOTO TTOJISI Ha Touek Pocra;
MIPOBOJTHUKY U JUDJIEKTPUKH"
36. | O6oOImaroIIHiA YPOK IO TEME 1 3auer;
"DJIeKTpUUECKUE 3aPsIIbl.
3apspKeHHBIC Tella U X
B3auMo/eiicTBue"
37. | Onexkrpuueckuii Tok. Cuiia Toka 1 VYeTHBIN 0IpoC;
38. | UcTOYHUKH ITOCTOSIHHOTO TOKA 1 YcTHBI# ompoc;
39. | IecTBUS SJESKTPHUECKOTO TOKA 1 YcTHBIH ompoc;
40. | DIEeKTpUIECKUH TOK B 1 YcTHBIN onpoc;
KUJKOCTSAX M ra3zax
41. | DnexTprUecKas IElb. 1 Jla6opaTopHas
Hucrpykrax mo Th. JlaboparopHas pabora ¢
" HCII0JIb30BaHUEM
pabota Ne§ "CoHopka u nmpoBepka
. 000py IOBaHUS
paboTHI TEKTPUIECKOH Hern Touek Pocra;
ITOCTOSTHHOTO TOKa"
42. | Cuna toka. MucTpykTax 1o Th. 1 JlabopatopHas
JIaboparopHas pabota Ne9 pabora ¢
HCIIOJIb30BAHUEM
"M3mepeHue u peryiampoBaHue
" obopyioBaHus
CHJIBI TOKA Touexk Pocra;
43. | DnexTpudecKoe HaNpsHKEHHE. 1 JlabopatopHas
Hucrpykrax mo Th. JlaboparopHas pabora ¢
" HCII0JIb30BaHUEM
pabota Nel(0"H3mepenue u 6
" o0opynoBaHus
peryaupoBaHKe HAIPSHKCHUS Touek PocTa:
44. | ConpoTUBIIEHUE MPOBOTHUKA. 1 JlaboparopHas
Wucrpykrax mo Th. JlabopatopHas pabora ¢
" HCII0JIH30BaHUEM
pabota Nell "HccnenoBanue
000pyIoBaHUS
3aBHCUMOCTH CHJIBI TOKA, Touek Pocra;
UAYILIEro Yepe3 pe3nucTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
45, 3akoH Oma Juisl y4acTKa Lenu 1 TectupoBanue
46. | Y ienbHOE CONPOTUBIICHNE 1 JlaGopatopHast
BemecTBa. MHcTpykTax no Th. pabora o
HCIIOJIb30BAHUEM
JIaGopatopnas pabota Nel2
00opymoBaHUSA

"3aBUCUMOCTD IEKTPUUYECKOTO
CONPOTHBIIEHUS IPOBOJAHUKA OT €TO
JUIMHBI, IO OTIEPEYHOTO
cedeHus u marepuana"

Touex Pocra;




47. | Peoctat. UncTpykTax no Th. JlabopaTopHas
Jlaboparopuas pabora Nel3 pabora ¢
" HUCIIOJIB30BaHUEM

PerynupoBanue cuibl Toka 6
" 000pyI0BaHUA
peocTaToM Touek Pocra;

48. | TlocnemoBaTenbHOE JlabopaTopHas
COEIMHEHUE MPOBOTHUKOB. pabora ¢

HUCIIOJIB30BaHUEM
Wuctpykrax no Th. Jlabopartopuas Jme—
n
pabora Nel4 "IIpoBepka npasuia Touek Pocra;
CJIOKEHHUSI HAPSDKEHUM ITpU
MOCJIEI0BATEIILHOM COETUHEHUH
JBYX PE3UCTOPOB"

49. | ITapaienpHOE COETMHEHHE JlabopatopHas

npoBoHUKOB. MHCTpYyKTaXxX o Th. pabora ¢
HCIIOJIb30BAHUCM

JlabopaTtopHnas pabota Nel5

" 000pyioBaHUS

[TpoBepka mpaBuiia AJisi CUITbI TOKA Touek Pocra;

MIPU TTAPAIIETFHOM COSUHEHUN

pe3uctopon"

50. | CmemaHHbIe COSTUHEHUS TectupoBanue;
MTPOBOTHUKOB

51. | PaGoTa 1 MOIITHOCTH [TucemeHHbII
ANEKTPUIECKOTO TOKA. 3aKOH KOHTPOJIb;
Jxoyna—Jlenna

52. | Pacuér pabOThI 1 MOIITHOCTH TOKA. [TpakTnueckas
JlaGopaTopHBIE OTIBITHI: paborTa;
"Onpenenenne padoThI
AIIEKTPUYECKOTO TOKA, UAYILEro
yepes pesucrop” u "Onpenenenune
MOIIIHOCTH 3JIEKTPUYECKOTO TOKA,

BBLJIENIAEMOM Ha pe3ucTope”
53. | DAEKTPOIPOBOIKA U TOTPEOUTETH JlabopatopHas
AJIEKTPUICCKOM SHEPTHUH B OBITY. pabora ¢
HCIIOJIb30BAHUEM
Kopotkoe 3ambikanue. MHCTpyKTaN
obopyioBaHus
no Th. JIaboparopHas padora Nel6 Touex Pocra;
"Onpenenenne KIIJI narpeBarens.
HccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa, UAYILEro Yyepes3 JaMIOoUKy, OT
HanpsbKeHus Ha Hel"

54. | Pemrenne 3amau no tremam "Cuia ITnceMeHHBIH
TOKa, HampsDKEHUE, COMPOTHUBIICHNUE, KOHTPOJIb;
3akoH OMa /i yyacTka IIeTH,
yIleIbHOE COTIPOTUBIICHUE,

COEJIMHEHMS TTPOBOJHUKOB"

55. | Pemtenune 3aga4u no temaM "3akoH IInceMeHHBbIH
Owma ans ygactka menu, paboTa u KOHTPOJIb;
MOIIIHOCTh TOKa, 3aK0H J[>Koyrs-

Jlenma"

56. | O6001Iaromuii ypoK 1o Teme 3auerT;
"DnekTpuueckue siBaeHus"

57. | KonrposabHas pabora Ne3 o KoHTposbHast
Teme "DIIeKTpUIECKHe pabora;

SIBJIEHUS"




58. | MaruwutHoe mose. OmbIT Dpcrea. 1 1 JlaboparopHas
Wucrpykrax no Th. JlabopartopHas pabora ¢
" HCIIOJIb30BAHUEM
pabota Nel7 "HccnenoBanue
. 00opymoBaHUSA
JEUCTBUS SIEKTPUIECKOTO TOKA Ha Touek Pocra;
MarHuTHYIO CTPEIKy "

59. | MaruutHoe 1oJie 1 1 JlabopaTopHas

AIIEKTPUYCCKOTO TOKA. pabora ¢
HCIIOJIb30BAHUECM

Onextpomaraut.MucTpykrax no Th. oBopy ToBaHHs

JIabopartopnas padora Nel8 Touek Pocra;

"OnbITHI, IEMOHCTPUPYIOLIHNE

3aBHCHUMOCTD CHJIbI B3aUMOJICHCTBUS

KAaTYIIKA C TOKOM M MarHuTa OT CHJIBI

TOKa U HampaBJIeHUs TOKa B KaTymke"

60. | [TocTosIHHBIC MarHUTHI. 1 1 JlabopatopHas

Wuctpykrax no Th. JlaboparopHbie pabora ¢

" HCIIOJIb30BAHUCM
pabotsl Nel9 "HccnenoBanue

. 000pyIOBaHUS

MarHUTHOTO B3aUMOJICHCTBUS Touek Pocra;
MOCTOSTHHBIX MAarHUTOB" 1
"N3yuyeHne MarHuTHOTO IOJIS
MTOCTOSTHHBIX MAarHUTOB TIPH WX
00BeAMHEHNUH U pa3ieraeHun"

61. | MarauTHOE 1oJIe 3€MIIH U €r0 POJIb 1 YcTHBIN onpoc;
JUTSL )KM3HU Ha 3eMiie

62. | JlelicTBE MarHUTHOTO TTOJIST Ha 1 [TpakTuueckas
MTPOBOJTHUK C TOKOM pabora;

63. | DiIeKTpoABHUraTEb 1 1 JlabopatopHast
MOCTOSTHHOTO TOKA. pabora ¢

HCIIOJIb30BAHUCM
HNuctpykrax no Th.

000py IOBaHUS
JIaboparopHas paborta Ne20 Touex Pocra;
"KoncrpynpoBanue u
u3ydeHue paboThl
aneKTpoaBurarens”

64. | KI1[] snekTpoaBuraress 1 YcTHBIHN onpoc;

65. | KonTpoawsHas padora Ned o 1 KonTtponbHas
Teme "MarnuTtHble BIeHUA" pabora;

66. | [ToBTOpenue u 06001ICHHE 1 TectupoBanue;
coliepkaHus Kypca Gu3uku 8 Kiacca.

Tewmbl "CtpoeHue u cBoicTBa
BelecTBa. TermioBnie sIBICHUS"

67. | I[loBTOpenue u 06001ICHHE 1 TectupoBanue;
coliepkaHus Kypca Gu3Mku 8 Kiacca.
Tewmsl "OnekTpuueckue u
MAarHuTHbIE sIBJIEHUA"

68. | IToroBast KOHTpOJIbHAS 1 KoHTpobHas
pabota Ne5 mo kypey ¢puzuxu 8 paborta;
kiacca. Temsl "CTpoeHue u cBONCTBa
BeniecTBa. TersoBble SBICHUS.

DNeKTpUYeCKrue U MarHUTHBIE
siBIIeHUS"
OBILEE KOJIMYECTBO 68 20

YACOB II10 ITPOTPAMME
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