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HHOACHUTEJIBHAA 3AIINCKA

Copepxanue OpoOrpaMMbl HamnpaBiIeHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOW TI'PAMOTHOCTH
yyaluxcs W OpPraHu3aluio M3yd4eHUs (HU3UKUM Ha JEATETbHOCTHOM OCHOBE. B Hell yuuThIBaroTCs
BO3MOXHOCTH TipeameTa B peanmmsanuu tpeboBannii ®I'OC OO0 kx miaHHpyeMbIM JIMYHOCTHBIM U
MeTanpeIMETHBIM pe3ybTaTaM OOYy4eHHs, a TaKKe MEXKIIPEIMETHBIC CBS3M E€CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO 00111eT0 00pa30BaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O TIPEJIMETA «®U3UKA»

Kypc ¢pusukn — cucremoo0Opa3yromuii 1j1si €CTeCTBEHHOHAYYHBIX YUE€OHBIX MTPEIMETOB, TIOCKOJIBKY
(dusnyecKkue 3aKOHBI JIS)KAT B OCHOBE TPOIECCOB W SBJICHWUN, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
acTpoHOMueld W (usmueckoi reorpadueit. dusmka — 3TO MpeaAMET, KOTOPHIH HE TOJBKO BHOCHT
OCHOBHOH BKJIaJ] B €CTECTBEHHOHAay4yHYI0 KapTHHY MHpa, HO M NPEIOCTaBIsE€T Haumbosee SICHbIE
o0pa3lpl MPUMEHEHNS HAyYHOI'0 METO0/ia MO3HAHMS, T.€. C0Cc00a MOJydeHHs TOCTOBEPHBIX 3HAHUM O
mupe. Hakonen, ¢u3zuka — 3TO mNpeaMeT, KOTOPbIM Hapsily € JPYTMMH €CTECTBEHHOHAYYHBIMU
npeiMeTaMu  JOJDKeH JaTh IIKOJbHUKAM IPEJCTaBlI€HHE 00 YBJIEKAaTEIbHOCTH HAY4YHOIO
HCCIEA0BAHUSA U PAJIOCTH CAMOCTOSITENIBHOTO OTKPBITHSI HOBOT'O 3HAHUS.

OpHa u3 rIaBHBIX 3a7ad (GU3HUECKOro oOpa3oBaHMs B CTPYKTYpe OO0IIero oOpa3oBaHusi COCTOMUT B
(hOopMHUpPOBAaHMM €CTECTBEHHOHAYYHOM TI'PAaMOTHOCTM U HUHTEpeca K HaykKe y OCHOBHOM Macchl
oOyuaroniuxcs, KOTOpble B JaibHeWmieM OyayT 3aHsATbl B CaMbIX pa3HO oOOpa3HBIX cdepax
nesTenbHOCTH. Ho He MeHee BaKHOW 3ajadell SBIISIETCS BBISBICHUE W IOJATOTOBKA TaJIaHTJIMBBIX
MOJIOJIBIX JIFOJIEH TSI TIPOIOJDKEHUSI 00pa30BaHusl U NajbHEenIel mpodeCcCHOHAIBHON IEATETLHOCTH B
00JacTl ecTeCTBEHHOHAYYHbIX MCCIEA0BAHUM U CO3/IaHUU HOBBIX T€XHOJIOTHH. CorjacHO NMPUHITOMY
B MEXIYHapOJAHOM COOOIIeCTBE onpeeNeHnto, EcrecTBeHHOHayyHasi TpPaMOTHOCTD - 3TO CIIOCOOHOCTD
Yell0BeKa 3aHMMaTh AaKTHUBHYIO TPaKJAHCKYIO IMO3MIMIO IO OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM,
CBSA3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €r0 'OTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH
unesmMu. HaydHOrpaMOTHBIN 4YeOBEK CTPEMUTCS y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXKIIEHUU
mpo0sieM, OTHOCSIIIUXCSI K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM, UYTO TPEOYeT OT HEro CJeIyHOIIHNX
KOMIIETEHTHOCTEN:

— HAy4YHO OOBSCHSATH SBJICHMUS,

— OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEI0BaHNUS,

— HHTEpIPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAYYHbIE JO0Ka3aTebCTBA MJIA IOJTY4YEHUS
BBIBO/IOB.

N3ydyenune ¢u3uku crocoOHO BHECTH pelIaloNIui BKIAL B (OPMHUPOBAHHME €CTECTBEHHOHAYYHOI
rPaMOTHOCTHU O0yYarOIMINXCS.

HEJIX U3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

Lenu uzydenus ¢u3MKH HA YpOBHE OCHOBHOTO 00Iero odpazoBanus omnpeaeneHsl B KoHuenuuu
npenojaBaHusi yueOHoro mnpeamera «Dusuka» B 00pazoBaTeNbHBIX OpraHuzanusax Poccuiickoii
Qenepanyy, peamu3yIOMIMX OCHOBHbIE 001Ie00pa3oBaTeNibHbIE MPOrPAMMBI,  YTBEPKAEHHOU
pemenueM Komnernn MunuctepcTBa npoceinenust Poccuiickoit @enepamuu, IpoTOKOJI OT 3 AeKa0ops
2019 r. Ne IIK4BH.

Henu uzyvyenus Gpusuku:

— TpUOOpeTEeHNE HHTEpECca U CTPEMIICHUS 00yJarOIIUXCsl K HAYYHOMY U3YUEHHUIO TPUPOJIbI,
pa3BHUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

— Pa3BHUTHC Hpe,[[CTaBJIeHI/II\/'I 0 HAayYHOM METOIC TIO3HAaHUA u (bOpMI/IPOBaHI/Ie
HCCIICA0BATCILCKOIO OTHOIICHHUA K OKPYIKAarOIIUM SABJICHUAM ;

— (opmHpoBaHHE HAay4YHOTO MHPOBO33pPEHUs Kak pe3yibTaTa M3y4eHHs OCHOB CTpPOCHHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DM3UKH;

— (bOpMI/IpOBaHI/IC HpeI[CTaBJ'ICHI/Iﬁ 0 poJir (I)I/ISI/IKI/I Ui pa3sBUTUA APYIUX €CTCCTBCHHBIX HAYK,
TCXHUKH U TCXHOHOFHﬁ;

— pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oynymeld mpodeccHoHaTbHON
JEeSITeNLHOCTH, CBS3aHHOW C (U3WKOHM, MMOATOTOBKA K JajbHeIeMy OOY4YeHHIO B 3TOM

HaIpaBJICHUH.



JlocTibkeHHe STHX Ilefieii Ha ypOBHE OCHOBHOTO oOmiero o0Opa3oBaHusi 0OecrednBaeTCs
pEeLIeHNEM CIEAYIOLINX 3a1au:

— TNpHOOpeTeHHe 3HAHUM O JAWCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX I KBAHTOBBIX SIBJICHUSX;

— TNpHOOpeTeHnEe YMEHHUI OMUCHIBATh M OOBSCHATH (DPU3MUYECKHE SBICHHS C HCIOJIH30BAHUEM

MMOJIyYCHHBIX 3HAHU;

— OCBOEHHE METOJIOB pPEIICHUs MPOCTENIINX pacyETHBIX 3ajjau C MCIOJIb30BaHUEM (PU3MUECKUX

MO[[GJIGI\/JI, TBOPYCCKUX U MMPAKTUKOOPHUCHTHPOBAHHBIX 3a/1a4;

— Pa3BHUTHC YMCHI/Iﬁ Ha6J'IIOIlaTB MPpUPOAHBIC SABJICHUSA W BBINIOJHATL OIIBITHI, .Ha60paTOpHI>I€
pa6OTI)I 1 SKCIICPUMCHTAJIBHBIC UCCIICAOBAHNA C UCIIOJIB30BAHUCM U3MCPUTCIIBHBIX HpI/I60pOB;

— OCBOGHHE MpHEMOB pPabOTBI ¢ UHPOpManuer (U3NIECKOTO COACPIKaHUs, BKIIOYas
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3WKW; aHAIN3 M KPUTHYECKOE OICHMBAHUE
nHpopmanuy;

— 3HAKOMCTBO €O cdepamu Tpo(ecCHOHATBHON MEeSTENHHOCTH, CBS3aHHBIMH C (PU3UKOU, U

COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUKCHUAX (1)H3H‘-I€CKOI>1 HayKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBuu ¢ ®I'OC OO0 dusuka sBiseTcs: 00513aTeTbHBIM MTPEAMETOM Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus. J[aHHast mporpaMma mpeaycMaTpuBaeT uydeHue Gusuku Ha 6a30BOM YpOBHE B
8 kiacce B 00bEMe 68 yacoB 10 2 yaca B HEZEIIO.



COJAEPKAHME YYEBHOTI'O ITIPE/IMETA

Paznen 1. Tens1oBbIE ABJICHUS

OcCHOBHbIE TOJIOKEHUSI MOJICKYJSIPHO-KMHETHYECKOM TEOpUM CTPOEHHUs BelecTBa. Macca U pa3mepsl
aTOMOB M MOJIeKYJ. OMNbITHI, MOITBEPKAAIOIINE OCHOBHBIE TIOJIOKEHHS MOJICKYISIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPOTO, KHUAKOTO U Fa3000pa3HOTO COCTOSIHUH BemecTBa. Kpucramnnaeckue u amop(dHbIe Tema.
OOBbsicHEHUE CBOICTB I'a30B, KUAKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO -KUHETUYECKON
teopuu. CMaunMBaHKe U KaWUIAPHBIC SIBJICHUA. TEIIOBOE PaCIIMPEHUE U CKATHUE.

Temmnepatypa. CBsi3b TeMIIepaTypbl CO CKOPOCTHIO TEIIJIOBOTO JABMYKEHHS YACTHIIL.

Buyrpennsis suepruss CriocoObl M3MEHEHUSI BHYTPEHHEH YHEPTUU: TEIUIONepeadya H COBEPIICHHE PaOOTHI.
Buapl Tenonepenaun: TemIONpPOBOIHOCTh, KOHBEKIIMS, H3TyYCHUE.

KonuuectBo TemnoThl. YnenbHas TEMIOEMKOCTh BellecTBa. 1e€MI000MEH M TEIUIOBOE PaBHOBECHE.
VYpaBHeHue TeroBoro O6anaxca. [lnaBineHue u oTBepieBaHNEe KPUCTAJUIMYECKUX BEIIECTB. Y AeTIbHas TEIUIoTa
nmnaBnenus. IlapooOpazoBanme u kouaeHcanus. HMcmapenne (MC). Kunenume. VYaenbHas TerioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphl KUTIEHHS OT aTMOC(EpHOro AaBieHus. BiaxxHOCTh Bo3ayXxa.

DHeprus TOIIMBA. Y ielbHasl TEMJI0Ta CTOPAHHUSL.

[Tpunnumer paboter TemnoBbix apurareneid. KIIJI TeruioBoro apurarens. TenaoBble NBUTATENW U 3allUTa

okpyxaromieit cpensl (MC). 3akoH coXpaHEHUs U MpeBpalleHNs SHEPTUH B TeIIoBbIX mpoueccax (MC).
Hemoncmpayuu

1. HabmioneHnne OpOyHOBCKOTO IBUKEHUS

Hab6mronenune nuddyszun

HaGnronenue siBneHnii cMauynBaHUs M KaITUJUISIPHBIX SIBICHHUI

Halnrogenue TenioBoro pacuiupeHus T

N3menenue naBieHus ra3a Mpu M3MEHEHHH 00bEMa 1 HAarpeBaHUH WITH OXJIKICHUH
[TpaBuna n3mMepeHus TeMrepaTypbl

Buae Tenonepenaun

OxJaxiIcHUue TIPU COBEPIICHUH PAOOTHI
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HarpeBanue mipu coBepiieHUH paOd0ThI BHEITHUMH CHJIAMH
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbBIX BEIICCTB

11. HaOmronenue KuneHus

12. HabnroreHre moCTOSIHCTBA TEMITEpaTyphl IPH TIABJICHUN

13. Mozenu TeIUIOBBIX ABUraTeIei
Jlabopamopnuie pabomul u onvimaol

OnBITH IO O6H8.py>KCHI/IIO ,I[eﬁCTBI/ISI CHJI MOJICKYIIAPHOTI'O IPUTAXKCHUA
OnBITH IO BbIpallliBaHHWIO KPUCTAJIJIOB HOBapeHHOfI COJIM WJIM Ccaxapa
OnbITH IO Ha6JHOI[eHI/IIO TCIIOBOI'O paCIIUpPCHUA I'a30B, )KH,Z[KOCTeﬁ n TBépI[LIX TCI

M owbdhde

Omnpenenenune 1aBiaeHus Bo3ayXa B OaloOHe MITPHLA

5. OnbIThl, JEMOHCTPUPYIOIIHE 3aBHUCUMOCTb JABJIEHUS BO3[yXa OT €ro oO0béMa U HarpeBaHMs WIIU
OXJIAKACHUS

6. IIpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUKOCTH B TEPMOMETPUUECKON TPy OKe
OT TEMIIEPATYpPHI

7. HabmioneHue n3MeHeHHs] BHYTPEHHEH SHEepruu Tena B pe3ysbTaTe Terionepenadyn U paboTsl BHEITHUX
cHuII

8. HccnenoBanue sBIEHHUS TEINIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOM U ropsiueii Bobl

9. Ompenenenue KOJUYECTBA TEIJIOTHL, MOJYYEHHOTO BOJOW TMpH TEIUIOOOMEHE ¢ HarpeTbiM
METAJUIMYECKUM LUINHAPOM



10. Ompenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA
11. HccnenoBanue mpoliecca ucrnapeHus

12. Omnpenenenne OTHOCUTENBHOM BIaXKHOCTH BO3lyXa
13. Omnpenenenue yaenbHOM TEIUIOTHI MJIABICHUS JIbJIA

Paznen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS

Dnektpusalus Tei. J[Ba poja 1IeKTprUUecKuX 3apsanoB. B3anmonencTBre 3apsskeHHbIX Tel. 3akoH Kynona
(3aBUCHMOCTD CHJIbl B3aUMOJEUCTBUS 3apsHKEHHBIX T€J1 OT BEIMUYMHBI 3apSAJ0B U PACCTOSHUS MEXKY TEIAMH).

Onexrpuueckoe nojue. Hanpspk€HHOCTH anekTpudeckoro nosist. [IpuHIUN cynepno3uuuu 3JIeKTPUUECKUX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocutenu anexkrpudeckux 3apsaoB. DiieMeHTapHbIi anekTpuueckuil 3apsaa. Ctpoenue aroma. [IpoBoauuku
U AUBJIEKTPUKH. 3aKOH COXpAaHEHUS 3JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. VICTOUHMKHM MOCTOSHHOTO TOKA.
JIefcTBUS 3JEKTPUUYECKOTO TOKa (TEIIOBOE, XMMHUECKOE, MarHUTHOE). DJIEKTPUUYECKHI TOK B KUAKOCTAX U
razax.

Onexktpuueckass nenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ConpoTHBIEHHE NPOBOJHUKA.
VY aensHOE COMPOTHUBIIEHHE BemecTBa. 3akoH OMa g ydactka nenu. llocienoBarenbHoe U nmapauienbHOE
CO€IMHEHHE NMPOBOTHUKOB.

Pa6ota 1 MOIIHOCTD AMeKTpruyecKoro Toka. 3akoH Jxoyns— JleHua. DnekTpruueckue Henu U noTpeOuTenu
ANIeKTpuYecKoil sHepruu B ObITy. KopoTkoe 3ambIKaHUE.

[ToctostHHbie MarHuThl. B3anMonaeiicTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHoOe moJjie. MarHuTHOe moJie
3eMiiM U €ro 3HayeHue Ui KU3HU Ha 3emue. OmbIT OpcTega. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKa.
[IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE. JIEHCTBME MArHMTHOIO IIOJII HAa MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb MMOCTOSHHOTO TOKa. MCMoJb30BaHUE 3JIEKTPOABUTATENEH B TEXHUUYECKUX YCTPOMCTBAX U
Ha TpaHCHOpTE.

Omnbrter Gapanes. SIBnenne snekrpomarauTHo uHAyKuK. [IpaBmiio Jlenna. Dnexkrporeneparop. CrocoObl
MOJIyUYEHUSI DJIEKTPUUYECKOW OHHEpruu. OIJIEKTPOCTAHLUMU Ha BO30OHOBISEMBIX HCTOYHHUKAX DSHEPTHUU.
demoncmpayuu
DnekTpusanus Tei
JIBa pojia AEeKTPUYECKUX 3apsiI0B U B3aMOJICHCTBUE 3apsyKEHHBIX TEll
YCTpolCcTBO M ACHCTBHE 3JIEKTPOCKOIIA
DneKTpocTaTU4YeCKass MHIYKIUs
3aKOH COXpaHEHUS AEKTPUUECKUX 3aps/I0B
[IpoBOAHMKY U AUBIEKTPUKH
MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUUYECKOTO MO
HcToyHuKH OCTOSTHHOTO TOKa
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JlericTBUA SIIEKTPUYECKOTO TOKA
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MO,Z[CJ]I/IpOBaHI/IC MarHUTHBIX I10JI€H OCTOSHHBIX MarHUTOB

o
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OmneIT Opcrena



19.
20.
21.
22.
23.
24,

25.

MarnuTHo€ noJie ToKa. DIEeKTPOMArHuT

JlelicTBME€ MarHUTHOTO TOJISl HA IPOBOJJHUK C TOKOM
DNEeKTPOABUTATENb IOCTOSTHHOTO TOKa

HccnenoBanue sBIeHUA 3JIEKTPOMarHUTHOM WHIYKLIIHHA
Onsitel Gapanes

3aBUCHMOCTh HaIpaBJICHUA UHAYKIIMOHHOTO TOKAa OT yCJIOBI/Iﬁ €ro BOBHMKHOBCHUA

DNEeKTPOTeHEPATOP MOCTOSTHHOTO TOKA

Jlabopamopnuie pabomul u onvimal

ok~ wn

6.

OI1IBITEI IO Ha6JHOIIeHI/IIO OJICKTPU3alM TCJI HHIIyKHHeﬁ " IIpHU CONPUKOCHOBCHHU

I/ICCJIeI[OBaHI/Ie IICI\/JICTBI/UI SJICKTPUYCCKOTO II0JIA Ha IPOBOJHUKH U JUIJICKTPHUKHU

COopka u mpoBepKa pabOThI AMEKTPUIECKOH e MOCTOSTHHOTO TOKa

N3mepenue u peryampoBaHue CUIbI TOKa

N3mepenue u peryampoBaHue HapsHKEHUs

HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U

HanpsHKEHUs Ha Pe3UCTope

7.

OHBITI)I, JACMOHCTPUPYIOMIUE 3aBUCUMOCTD SJICKTPUICCKOT'0 COIMPOTHUBIICHUA IIPOBOAHHUKA OT €TI0

JJIMHBI, TUIOAAW TOMEPEYHOTO CCUYCHUA U MaTCpHralia

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

[IpoBepka npaBuiia CI0XKEHUS HAMIPSHKEHNUI MTPHU MOCIEN0BATEIBHOM COEMHEHUH ABYX PE3UCTOPOB
[IpoBepka npaBuiia i CUJIbl TOKA MPH MAPAIIIEIBHOM COESMHEHUH PE3UCTOPOB

Onpenenenre paboThl AIEKTPUUECKOTO TOKA, UTYLIET0 Yepe3 PE3UCTOP

Omnpenenenre MOIHOCTH ANIEKTPUYECKOTO TOKA, BHICIAEMON Ha pe3UCTOpe

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HalpsHKEeHUs Ha Hel
Onpenenenue KIIJ] narpeBarens

HccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS MMOCTOSIHHBIX MarHUTOB

N3ydyeHre MarHUTHOTO TMOJISt IOCTOSTHHBIX MAarHUTOB MPH UX 00bETUHEHUH U Pa3/IelieH U
HccnenoBanue nefcTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUIMOCTh CHIIBI B3aUMOJICHCTBHUS KATYIIKU C TOKOM U MarHuTa ot

CHJIBI TOKA W HAITPpaBJICHUS TOKA B KaTYIIKE

18.
19.
20.
21.

N3yuenue neiicTBUA MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM

KouncrpyrnpoBanue u uzydenue paboThl 31€KTPOABUTATEINS

N3mepenne KI1/] anekTpoaBuratenbHON yCTAHOBKU

OIBITHI 110 UCCIIEIOBAHUIO SIBJICHUS IEKTPOMArHUTHOM MHAYKIMH: UCCIIEI0BAHUE U3MEHEHUN

3HAYCHUA U HAIIPABJICHUA UHAYKIIMOHHOT'O TOKA.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

Wzyuenne ¢usukn B 8 Kiacce HampaBleHO Ha JIOCT)KEHHE OOYYalOIIMMUCS JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX PE3YIbTaTOB OCBOCHUS YUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe éocnumanue:

— MPOSIBJIEHHE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKOM (PM3NYECKOM HAayKH;
— IEHHOCTHOE OTHOIICHHUE K IOCTH)KEHUSIM POCCUHCKHIX YUEHBIX (PH3UKOB.

Fpa.ucdancxoe u 0yxoen0-npa8cm3ennoe eocnumanue:

— TOTOBHOCTb K A4aKTHBHOMY Y4YaCTHIO B O6CY)KI[GHI/II/I O6III€CTBCHHO-3H3,‘-II/IMBIX U J3THYCECKUX

po0sieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUHN PU3UKU;
— OCO3HaHWE BAKHOCTH MOPAJIbHO-3THYECKUX ITPUHIUIIOB B EATEIBHOCTH Y4EHOTO.
Icmemuueckoe socnumanue:

— BOCHPHUATHE JCTETUYECKUX KauecTB (PU3NYECKOM HayKu: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.

l[euuocmu HAYYHO20 NO3HARUA:

— OCO3HaHHUE€ IECHHOCTHU Q)HSI/ILIeCKOI;'I HAayKHM KaK MOIIHOI'0O WMHCTPYMCHTA IMO3HAaHUA MHpPA, OCHOBBI

Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;

— pa3BUTHE HAydyHOM JIIOOO3HATENBHOCTH, MHTEpeca K HCCIEIOBATENBCKON  JESITEIbHOCTH.
Dopmuposanue Kyaiomypol 300p06b3 U IMOUUOHATLHO20 DJ1AZONONYUUA:

— OCO3HaHHME LIEHHOCTH Oe30macHOro oOpa3a KM3HM B COBPEMEHHOM TEXHOJOTHMYECKOM MHPE,

BaYKHOCTH IpaBui 0€301aCHOTO MOBEJACHMS Ha TPAHCIIOPTE, Ha JJOPOTraX, € AEKTPUUECKUM U TEIUIOBBIM
000py/I0BaHNEM B JOMAIIHUX YCIOBHSIX;

— cpopMUpPOBAHHOCTb HaBbIKa pedekcuu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro K€ IpaBa
y IpYroro 4yejioBeka.

Tpyooeoe éocnumanue:

— AaKTHBHO€ Yy4YaCTHC B PCHICHUHN IPAKTHYCCKHUX 3aaad (B paMKax CEMbH, HIKOJIbI, Iopoza, Kpaﬂ)
TEXHOJIOTUYSCKOM 1 COHH&HBHOﬁ HaITpaBJICHHOCTH, Tpe6yfom1/1x B TOM 4HUCJIC U (bI/I?»I/I‘IeCKI/IX 3HaHHﬁ;

— HHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuil, CBA3aHHbIX C (PU3UKOH.
IKonozuueckoe gocnumanue:

— OpHCHTAllUA Ha IIPUMCHCHHC (I)I/ISI/I‘IGCKI/IX 3HAHUM 715 peUICHUA 3a/la4 B obnactu OKp}I)KaIOH_[eﬁ
CpCabl, INIAaHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOJKHBIX MOCIEACTBUM JJIs oxpyncaromeﬁ CpCabIl;

— 0CO3HaHHE riI00aIbHOrO XapaKTepa 3KOJIOTHYCCKUX npo6neM n Hy’l“eﬁ HUX pCHICHUH.

Aoanmauus 00yuaouezoca K U3MEeHAIOUWUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPEdbL:

— HOTpe6HOCTB BO B3aMMOJICHCTBUU IIpU BBINIOJIHCHUHN HUCCIeNOBaHUN H IMPOCKTOB @mn%cxoﬁ
HaIpaBJICHHOCTH, OTKPLITOCTD OIIBITY U 3HAHUAM APYI'UX;

— TOBBINICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4YCpe3 NPAKTUUICCKYIO ACATCIIbHOCTD,

— HOTpC6HOCTB B (I)OpMHpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCJIC (I)OpMyJIHpOBaTB nacu, IOHATHA,



TUTNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHHUSIX;
— oco3HaHue 1e(hUIIUTOB COOCTBCHHBIX 3HAHHI U KOMIIETCHTHOCTEH B 00J1aCTH (PU3UKY;

— IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PU3NUYECKUX 3HAHUM;

— CTPCMJICHUC aHAJIM3UPOBATH W BLIABJIATL B3aUMOCBA3U NPUPOIBLI, 06mecma 1 3KOHOMHKH, B TOM

YHCIIe ¢ UCTIOIb30BaHUEeM (DPU3NYECKUX 3HAHUM;

— OIICHKAa CBOMX JEHCTBHI C Y4ETOM BIIMSHHUS HAa OKPYKAIOMIYIO CPEIy, BO3MOXHBIX TJI0OAIBHBIX
HOCJIEACTBUH.

METANPEAMETHBIE PE3YJIbTATDBI
YHuBepcanbHbIE [03HABATEIIBHBIE JICUCTBUS

Ba3zoevie nocuueckue oeiicmeun:

— BBISIBJISITh U XapaKTepU30BaTh CYILIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBICHUN);

— YCTaHaBJMBATh CYIIECTBEHHBIH TMpU3HAK KiIacCU(UKAIMK, OCHOBAaHUS HJsi 000OIeHus |
CpaBHEHMUS,

— BBISIBJISITh 3aKOHOMEPHOCTHM M NIPOTHBOpPEUMs] B paccMaTpUBaeMblX (akTaxX, HJaHHBIX H

HaOIOACHUSIX, OTHOCSAIITUXCS K (PU3UIECKUM SIBJICHHSIM;

— BBIABJIATE HNPHUYHUHHO-CICACTBCHHBIC CBA3U IMPH H3YUCHUU (i)I/I?)I/I‘-IeCKI/IX SIBIICHUN W MMpOUECCOB,
ACIaTb BBIBOJBI C HCIOJIB30BAHUEM JICAYKTHBHBIX W HWHAYKTHBHBIX yMO3aK.]'IIO‘IeHI/II71, BBIJIBUT'AaTh

THUITIOTE3bI O B3AMMOCBA3IX (1)I/ISI/ILIeCKI/IX BCIINYUH,

— CaMOCTOSITEIPHO BBIOMpATh CMOCOO pemieHus ydeOHoW (u3myeckod 3amadu  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIIEHHs, BHIOOp HamOojee MOIXOAAMIETO C YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3zoevie uccneooeamenvckue oeiicmeus:
— HCIOJIB30BATh BOMPOCH! KaK UCCIIEIOBATEILCKUM HHCTPYMEHT TIO3HAHUS,

— IPOBOJUTH II0 CAMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bI/ISI/I‘ICCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCICIOBAaHUC (bn31/1qec1<oro SIBJICHUS,

— OILCHHMBATh HA IPUMCHHUMOCTb U JOCTOBEPHOCTH I/IH(l)OpMaI_II/IIO, IMOJIYYCHHYIO B XOJ€ MCCIICIOBAaHMUA
HJIN OKCIICPUMCHTA,

— CaMOCTOATCJIIbHO (I)OpMy.]'II/IPOBaTB 0606IHCHI/I${ U BBIBOJBI II0O pPE3yJibTaTaM HpOBGI[éHHOl"O
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHMA,

— IPOrHO3UpPOBATb BO3MOIKHOC z(anLHeﬁmee Pa3BUTHUC (bHSH‘ICCKPIX MMpoHeCCOB, a TAKIKC BLIABUT'ATH
IIpCAITIOJIOKCHU S 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayuei:

— MPUMEHATh PAa3JIMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alpoChl MPH MOUCKE U 0TOOpe HH(OPMALUU HUIIH
JAHHBIX C YYETOM IPEIIOKEHHON yueOHOH (U3nuecKoil 3a1auu;
— aHAJM3HMPOBATh, CUCTEMATH3UPOBATh M WHTEPHPETHPOBATH HH(POPMALMIO pa3IUYHBIX BUAOB H

¢dbopM npencTaBiIeHus;

— CaMOCTOSITENILHO  BBIOMpATh  ONTHMAIbHYH  GOpMy  TMpeAcTaBleHus  WHGOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXHBIMU CXEMaMH, AMarpaMMaMH, WHON rpapukodl U uX
KOMOUWHALIUSAMU.

YHI/IBCpcaJ'IBHBIC KOMMYHUKATUBHBIC JIeNCTBUS



Obwenue:

— B X0J€e 00CyXIeHHUsl y4eOHOTO MaTepHala, pe3yIbTaToB JadOPaTOPHBIX pabOT M MPOEKTOB 331aBATh
BOMPOCHI [0 CYIIECTBY OOCYXKIaeMOM TeMbl M BBICKA3bIBATh UJCH, HAICJIICHHBIC HA PEIICHUE 3a71aud U
noep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIIOCTaBJISATh CBOU CYXKICHUS C CYXACHUSMH JpPYrUX YYacTHUKOB JHUajiora, OOHApYXKHBATh
pasiiniuue U CXoACTBO H03I/IIII/H>'I; BbIpaXXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX W IHUCBMCHHBIX TCKCTAX;
NyOJIMYHO  TIPEACTABIATH  PE3YAbTAThl  BBINOJIHEHHOTO  (DM3MYECKOTO OmbiTa  (IKCIEPUMEHTA,
HCCIIEI0BaHUs, TIPOEKTA).

Coemecmuasn deamenbHOCmb (COMPYOHUYECHE0):

— TOHHMMAaTh U WCIIOJB30BaTh MPEUMYILECTBA KOMAaHIHON WM WHIUBUIyaTbHOU PaOOTHI MPHU PELICHUU
KOHKPETHOU (pr3nyeckoi mpoOiemsr;

— TpPUHUMATh 1M COBMECTHON [EATETbHOCTH, OPTaHU30BBIBATH NEUCTBUS MO €€ TOCTH)KCHHIO:
pacrmpeiensaTh poJi, OOCYKJAaTh MPOIECCHl M pe3yiabTaThl COBMECTHOM paboOThI; 0000IIaTh MHEHUS
HECKOIBKUX JIFOJIEH;

— BBIIIOJIHATh CBOIO 4YaCTb pa60T1>1, JOCTHUTasA Ka4YE€CTBECHHOTO pE3yJibTaTa 110 CBOCMY HAIlPpaBJICHUIO U
KOOPAUHHUPYA CBOU }IeﬁCTBHﬂ C APpYruMH YJICHAMMW KOMaHABbI;

— OII€HUBaTh Kady€CTBO CBOCIr0 BKJIaga B O6II.[I/II71 MIPOAYKT II0 KPUTECPHAM, CaMOCTOATCIBHO

chopMyITUPOBAaHHBIM YYACTHUKAMH B3aUMO/ICHCTBHUS.

VYHuBepcanbHbIE peryJIATUBHBIC JENCTBHSA

Camoopzanusayus:
— BBISIBJIATH IPOOJIEMBI B KM3HEHHBIX U y4€OHBIX CUTYaLUAX, TPEOYIOIUX JUI pelIeHus: (PU3NIECKUX
3HAHWI;

— OpPHUEHTUPOBATHCA B PA3IMYHBIX MOAXO0JaX NPUHATHUS pELIeHU (MHIUBUIYyalbHOE, MPUHSATHE
pElIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIOif);

— CaMOCTOATEIBHO COCTABJIATH AITOPUTM pelleHus: (U3MUECKOH 3aaun WM TJIaHA UCCIIEOBAHUS C
y4€TOM HMEIOIUXCA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh IMpeljiaraeMble
BapUaAHTHI PELICHUM;

— JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.
Camoxonmpons (pegpnekcusn):

— J1aBaTh a/IKBAaTHYIO OLIEHKY CUTYAI[MH U IIPEUIarath IulaH e€ N3MEHEeHHUS;
— OOBSICHATh NMPUYMHBI JAOCTHKEHMS (HEJOCTMIXKEHHs) PE3yJIbTaTOB AEATENbHOCTH, J1aBaTh OLICHKY
IpUOOPETEHHOMY OTIBITY;

— BHOCUTB KOPPCEKTHUBBI B HNCATCILHOCTDH (B TOM 4YHUCJIC B XOJ BBIIIOJHCHHUA (1)I/I3I/I‘IGCKOFO
HUCCICOOBAaHUA WU HpOGKTa) Ha OCHOB€ HOBBIX O6CTO$ITCJ'H>CTB, N3MCHHUBIINXCA CHTy&HHfI,
YCTaAHOBJICHHBIX OIJ_II/I60K, BO3HHUKIIHNX pr,Z[HOCTeI\/'I;

— OICHUBATHL COOTBCTCTBUC PE3YyJIbTAaTa LICIIN U YCIIOBHUAM.
3M014u0HaJlebll2 uHmeieKkm:

— CcTaBUTh ce0sg Ha MeCTO Apyroro 4e€JIOBCKa B XOJ€ CIIoOpa WM AUCKYCCUHW Ha HAYYHYIO TEMY,
IOHUMATb MOTHUBLI, HAMCPCHHUA U JIOTUKY APYTOTO.



Ilpunamue cebs u opyzux:

— MpU3HABaTh CBOE MPaABO HA OUMIMOKY NMPH pEHIeHUH (U3UYECKUX 3a]ad WU B yTBEPXKACHUSAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaKaTh C(OPMHUPOBAHHOCTH Y OOYYarOIIUXCS
YMEHUN:
— HCIOJIb30BaTh IOHATHA: MAacca M PasMeEpbl MOJIEKYJ, TEIUIOBOE ABM)KCHUE aTOMOB M MOJEKYI,
arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKHE W aMOp(HBIC Tela, HACHIIICHHBIH W HEHACHI-
LIEHHBIM 1ap, BJIAXKHOCTb BO3]yXa; TEMIIEpaTypa, BHYTPEHHSs DSHEPrus, TEIUIOBOW JIBUraTellb;
JJIEMEHTAPHBIN dJIEKTPUUYECKUN 3apsij, JIEKTPUUECKOE T10JIE, TPOBOJHUKHU U TUAIEKTPUKH, ITOCTOSIHHBIN

ANEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pa3nuuaTh SBJIEHUA (TEMJIOBOE pacUIMpeHue/ckaTtue, Tellonepeaaya, TEIUIOBOE paBHOBECHE,
CMayMBaHME, KaNWUIAPHbIE SBJICHUS, WCHApPEHHE, KOHJCHCAIMS, IUIABJIICHUE, KPUCTAJUIU3AIUS
(oTBepneBaHme), KUTIEHUE, TEIUIONepeaayda (TEnI0MpPOBOHOCTh, KOHBEKIIHUS, U3TyUYEHUE); FICKTPU3AIIH
TeJl, B3aUMOJICHCTBUE 3apsJI0B, IEHCTBUS IIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBHE
MarHuTOB, JIEHCTBHE MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAsI WHIYKITUS) 110 OTH -
CaHUI0O WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (U3UIECKOE

SIBJICHHUE,

— pacro3HaBaTh MPOSIBICHNUE W3YYEHHBIX (U3NYECKUX SIBICHUN B OKPY)KAIOIIEM MHpE, B TOM YHCIIE
¢uznueckue S[BJIEHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSHKEHHE M KalMWUIApHBIE SIBICHUS B MPUPOE,
KpUCTAJIBI B mpupoje, usnydeHue CoiHIA, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE
POCBI, TyMaHa, UHes, CHETa; AIEKTpUUYECKUe SBJICHUS B aTMOCc(epe, AIEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE MoJie 3eMid, apeld Moo coB, pojab MAarHUTHOTO TOJIS JUTSl )KM3HU Ha 3emJie, MOJIspHOe CH-
SHME; TpPU OSTOM TMEPEBOAUTH MPAKTHUUYECKYI0 3aJadyy B Yy4eOHYIO, BBLACIATH CYIIECTBEHHbIE
CBOMCTBa/MpPU3HAKHN (PU3NYECKUX SBICHUI;

— OIIMCbIBaTh HU3YYCHHBIC CBOMCTBA TE€I U (1)I/I3I/I‘{GCKI/IC SABJICHUS, UCIIOJIb3Ys @HSHHCCKI/IG BCIINYHNHBI
(TeMnepaTypa, BHYTPCHHAA OHEPIrusd, KOJIUYCCTBO TCIUIOTHI, YACIbHasA TEMIO0EMKOCTh BCIICCTBA,
YACIbHad TCIIOTa IIABJICHHA, YACJIbHas TCIIJIOTa Hap006pa3OBaHI/IH, yYAClIbHAasA TCILUIOTA CropaHus
TOIIJINBA, KOB(bq)I/IHI/ICHT ITOJIE3HOTO ,Z[eﬁCTBI/Iﬂ TEILIOBOH MallWuHbI, OTHOCHUTECJIbHAA BJIAXXHOCTH BO3/yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, 3JICKTPUUCCKOC HAIIPAKCHUEC, COITPOTHUBIICHUC ITPOBOJAHNKA, YACIBHOC
COIIPOTHUBJICHHUC BCIICCTBA, pa60Ta H MOIOIHOCTb JJICKTPHYCCKOI'O TOKa); IIpu OIHNCAHUHU IIPABUIIBHO
TPaKTOBATb (bHBH‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMbBIX BCJIIMYUH, 0003HaUYeHUS U CAMHUIIBI (1)I/ISI/I‘IeCKI/IX
BCIINYNH, HAXOAUTH q)OpMy'J'IBI, CBA3bIBAIOIINEC JAaHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYNHY C JPYI'UMHU BCIMYHNHAMU,
CTPOUTDH Fpa(bI/IKI/I HN3YYCHHBIX 3aBUCUMOCTEH (1)I/ISI/I‘IGCKI/IX BCIINYHMH,

— XapaKTepUu30oBaThb CBOMCTBA TCII, q)HSH‘IeCKI/IC SABJICHHUA U IIPOLCCChI, HCIIOJIb3YsA OCHOBHBIC
ITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOpPHUU CTPOCHUA BCIICCTBA, IIPUHIHUII CYIICPIIO3ZUTTUN moJiei
(Ha Ka4CCTBCHHOM ypOBHe), 3daKOH COXpaHCHUA 3apsAaaa, 3aKOH Owma AJIg ydacCTKa LCIH, 3aKOH I[)Koyﬂﬂ -
.HCHI_[a, 3aKOH COXpaHCHUS SHEPTHUHU, IIPU 3TOM HaBaAThb CIIOBCCHYIO q)OpMy.TII/IpOBKy 3aKOHa U 3alliMChIBATh
€Tr0 MaTEMaTUICCKOC BBIPAKCHUC,

— OOBACHATH (PU3HUECKUE MPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIMH MPaKTUKO-
OpPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHbIE CBS3U, CTPOUTH OObsICHEHHE U3 1 -
2 JIOTMYECKHX IIaroB ¢ Oomopoi Ha 1 - 2 U3y4EeHHBIX CBOMCTBAa (PU3MUYECKHX SIBJICHUH, (HPU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliaTh pacuéTHbIe 3aJauu B 2 - 3 NEHCTBUSA, UCTIOIb3Ys



3aKOHBI U (hopMyJbl, CBSI3bIBAIOIIME (DU3MUYECKHWE BEIMYMHBI: HAa OCHOBE aHANIM3a YCJIOBHS 33/a4d
3aIUCBIBATh KPATKOE YCIOBHUE, BBIABIATH HEJIOCTATOK JAHHBIX JUISl PEIICHUS 33/1a4M, BHIOMPATh 3aKOHbI
u hopMysbl, HEOOXOAUMBIE IS €€ pelIeHus], IPOBOJUTH PAacUEThl U CPABHUBATH MOJYYEHHOE 3HAUYCHHE

(bI/I?;I/I‘IeCI(Oﬁ BCJINYHMHBI C U3BCCTHBIMU JaHHBIMU,

— pacClio3HaBaThb HpO6JI€MbI, KOTOPBIC MOXHO PCIIXTL IIPU MOMOIIU (1)I/ISI/I‘I€CKI/IX MCTOOOB; UCIIOJIb3YA
OMHUCAaHUC HUCCICIO0BAHMA, BBIACIIATE IIPOBCPACMOC MMPCAIIOJIOKCHUC, OLCHUBATL MMPABUJIBHOCTL MOPSAKaA
MMPOBCACHUA UCCIICAOBaHM:, ACJIaTh BbIBOAbI;

— TMPOBOAMTH ONBITHl MO HAOMIOAECHUIO (U3WYECKUX SBICHUA WM (U3WYECKUX CBOMCTB Tem
(KanuIsipHbIE SBJICHUS, 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro 00béMa, TeMIepaTypbl; CKOPOCTH IPO-
1ecca OCTBIBAaHMS/HArpeBaHUs NMPH M3IYy4EHHHM OT IBETA H3JTy4arolICH/TOTIIOMAIONIEH TOBEPXHOCTH;
CKOPOCTb UCHApEHUsl BOJbI OT TEMIIEPATYPhl KUIKOCTHU U TUIOIIAHN €€ MOBEPXHOCTH; JIEKTPU3ALUS TEI
U B3aMMOJICMCTBHE SJIEKTPUUYECKUX 3apAI0B; B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB, BU3yalu3allus
MarHUTHBIX TOJIEH TMOCTOSIHHBIX MAarHWTOB; JI€HCTBUSI MAarHUTHOTO TOJS HAa HPOBOJAHHUK C TOKOM,
CBOMCTBa JJIGKTPOMAarHuWTa, CBOICTBA JJIEKTPOJBMUraTelis IMOCTOSIHHOTO TOKa): (OpMYIHpOBaTh
MIpOBEpsiEMbIE MPEATIONOKEHHS, COOMpPATh YCTAHOBKY M3 IPEUIOAKEHHOTO 00OPYIAOBAaHMS; OMUCHIBATH
XOJ1 OTIbITa U (POPMYIUPOBATH BHIBOJIBI;

— BBIIIOJHATh MPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHOM BIIAYKHOCTH BO3yXa, CHUJIBI TOKa,
HAIMps>KCHUA C UCIIOJIB30BAHUEM aHAJIOTOBBIX HpI/I60pOB U 1aTYUKOB (1)I/IBI/ILIeCKI/IX BCJIIMYMH, CPAaBHUBATbH

pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEITHOCTH;

— TMPOBOJMUTH HCCJICIOBAHUE 3aBUCUMOCTH OJHOM (U3MYECKOM BETUYMHBI OT JAPYrod ¢
HCIOJIb30BAHMEM TMPSIMBIX H3MEPEHUN (3aBUCUMOCTb COMPOTHUBIICHHS MHPOBOJAHMKA OT €ro JJIUHBI,
IJIOIIAIM IMONEPEYHOI0 CEYEHUS W YIEIbHOTO CONPOTHBJIEHUS BELIECTBA IMPOBOJHMKA; CHIIBI TOKA,
HIYILIEro Yyepe3 MPOBOJHUK, OT HANPSKEHUS Ha MPOBOJAHUKE; UCCIIEIOBAHNE MTOCIIEI0OBATEIBHOTO U Ma-
pPAIENIBHOTO COEIMHEHUM MPOBOJHUKOB): TIUIAHHUPOBATh MCCIEAOBAHUE, COOMpATh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHMs], CJenys MNpPesIOKEHHOMY IUIaHy, (DUKCHpOBATh pPE3ylbTaThl MOJYyYEHHOU
3aBUCHUMOCTH B BUJI€ TaOJIUIl U rpadMKOB, 1€1aTh BHIBOBI 0 PE3YJIbTaTaM UCCIIEIOBAHUS;

— TPOBOJAUTH KOCBEHHBIE H3MepeHUus (U3MUECKUX BeNUYHH (yIesibHas TEMIO0EMKOCTh BEIIECTBa,
COMPOTHUBIIEHUE TPOBOJHUKA, paboTa M MOIIHOCTh JEKTPUYECKOTO TOKA): IJIAHUPOBATh M3MEPEHUS,
coOuparh HSKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MpPeIIoKEeHHOW WHCTPYKUUU, W BBIYHUCIATH

3HAYEHUE BEJIUYUHBL;
— coOnroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000pyA0BaHUEM;

— XApPaKTCPpU30BaTh IMPUHIHUIIBI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB 1 TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI
Ha UX OIIKMCaHUA (B TOM 4YHUCJIC. CHUCTEMA OTOINICHUA JOMOB, TUI'POMETP, IIapOBasd Typ6I/IHa, aMIICpMCTP,
BOJIbTMECTP, CUETUHMK BHCKTqueCKOﬁ OHCPI'ur, ISJICKTPOOCBCTUTCIIbHBLIC HpI/I60pr, Harp€BaTCJIbHLIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKHUEC TPCAOXPAHUTCIINU; JSJICKTPOMAIHUT, 3JICKTPOABUIATCIIb
IIOCTOAHHOTI'O TOKa), HCIIOJIB3Yyd 3HAHUA O CBOMCTBaxX (I)I/I3I/I‘leCKI/IX SIBIICHUH U HeO6XO,Z[I/IMHe
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

— PpacClio3HaBaTb MHPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U H3MCPUTCIIbHBIC HpI/I60pBI no cxemamM H
CXCMATUYHBIM PUCYHKaM ()KI/I)IKOCTHHﬁ TCPMOMETP, TEPMOC, IMCHUXPOMETP, TUTPOMECTP, ABUTATCIIb
BHYTPCHHCTO CropaHud, 3JICKTPOCKOII, pCOCTaT); COCTaBJIAATb CXCMBbI JBJICKTPUYCCKUX uemeir ¢
MOCJICAOBATCIIbHBIM W MAPAJUICIIbHBIM COCAMHCHUCM 3J3JICMCHTOB, pasjindyast YCJIIOBHBLIC 0003HaUCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— IMPHUBOJUTH HpI/IMCpBI/ HaxXoduThb I/IH(I)OpMaLII/IIO O IMpUMEpax NpakKTUICCKOTO NCII0JIb30BaHUA



(bu3MUeCKUX 3HAHWH B TIOBCEHEBHOM KU3HU AJIsl oOecredeHnst 0€30macHOCTH pu oOpaiieHuu ¢ mpuodo-
paMu ¥ TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHS 3I0POBBS U COOIIOJACHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPY’KaIOIIeH Cpeae;

— OCYILIECTBIATh MOUCK HH(MOpManuu (PU3UIECKOro CoJepkaHUs B ceTd VIHTEpHET, Ha OCHOBE
UMEIOIUXCS 3HAHUW M IMYyTEM CPAaBHEHHS JOMOJHUTEIBHBIX HMCTOYHUKOB BBIJICIATH WH(MOPMAIUIO,

KOTOpasi sBJISETCS MPOTUBOPEUUBOM MM MOKET ObITh HEIOCTOBEPHOM;

— HCIIOJIb30BATh NPU BBHITIOJIHEHUH Y4€OHBIX 3aJaHUN HAYYHO-TIOMYISIPHYIO JTUTEPAaTypy (HU3HIecKOro
COJEpKaHUsA, CIPaBOYHBIE  MaTepHalbl, pecypcel cetn  MHrepHeT; Biaaerb  NpUEMaMHU
KOHCTIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHust HHPOPMALIMH U3 OJHOH 3HAKOBOW CHCTEMBI B JIPYTYIO;

— co3JaBaTh COOCTBEHHBIC MHCHMEHHBIE W KpaTKUE YCTHBIE cooOmieHus, 00o0mas nadopmanuio us3
HECKOJIbKUX UCTOYHHUKOB (PU3UYECKOTO COJIEP’KaHusl, B TOM YHCIIE MyOIMYHO MPEJICTaBISITh Pe3yIbTaThl
MIPOEKTHOM WJIM HUCCIIEIOBATENbCKON NEATENbHOCTH; MPU ATOM TI'PAMOTHO HCIHOJB30BaTh H3YyYEHHBIH

MOHATUIHBIN anmapaT Kypca (U3UKH, CONPOBOXKAATH BBICTYINIEHUE TIPE3EHTALINEH;

— TpU BBINOJHEHUHM Y4YEOHBIX NPOEKTOB M HCCIEAOBaHMNA (U3NYECKUX MPOLECCOB paclpeAeisiTh
00513aHHOCTHU B I'pYIIE B COOTBETCTBUHU C MOCTABIEHHBIMH 3a/ladaMHM, CJIEAUThH 32 BHIMOJIHEHHEM IUIaHa
NeUCTBUI U KOPPEKTUPOBAThH €r0, aJIeKBATHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B JESITEILHOCTb I'PYIIIbI;

BBICTpanBaTb KOMMYHHUKAaTUBHOC B331/IMO)IGI710TBI/IG, IMPOABJIAA TOTOBHOCTH paspeliaThb KOH(i).]'II/IKTBI.



lara

IBuabl 1esiTeIbHOCTH

[Pemenye 3a1a4 10 OLIGHUBAHUIO KOJIMYECTBA aTOMOB HJIM MOJICKYJI B €IMHHIE 00bEMa BEIIECTBA; AHAIN3 TEKCTa
peBHUX aTOMUCTOB (Hanpumep, GpparmMeHTa mosmsel JIykperus «O IpUpoJe BELISH») ¢ H3T0KSHHEM
(060CHOBaHMIT aTOMHOI! TUIIOTE3bI (CMBICIIOBOE YTeHHe). OleHKa yOeIUTEIbHOCT! 3THX 000CHOBAHHIA;
(O6BbsicHeHE OPOYHOBCKOTO ABHKEHUS, SIBICHUS JU(P(Y3HN U Pa3IHUUii MEX/y HUMU Ha OCHOBE ITOJIOKECHHIT
MOJIEKYJIIPHO-KUHETHYECKOM TEOPUH CTPOEHMS BEIleCTBa;

(OObsICHEHHE OCHOBHBIX PA3iIMYHii B CTPOCHHH I'a30B, KUIKOCTEH W TBEPABIX TEJ C HCIIOJIb30BAHUEM ITOJIOKEHU
MOJIEKYJIIPHOKHHETHYECKON TEOPHH CTPOEHHs BellecTBa; IIpoBe/IeHHE ONBITOB M0 BBIPAIIMBAHUIO KPUCTAILIOB
IOBapEeHHO COMY MIIM caxapa;

TTpoBeneHNe 1 OOBSICHEHNE OITBITOB, IEMOHCTPUPYIOIIMX KAMILISIPHBIC SBICHUS H SIBJICHUE CMAaqUBaHUS;
(OObsICHEHHE POJIH KaIMIUISIPHBIX SBJICHUH JUIS OCTYIUICHHS BOJBI B Oprann3M pacrenuii (MC — Guororus);
HaGuroieHne, npoBeeHue H 00bSICHEHHE OIBITOB 110 HAOJIFOACHUIO TEIIOBOIO PACIIMPEHHUS Ta30B, )KHIAKOCTEH U
TBEPIIBIX TEIT;

(O0bsicHEHHE COXpaHeHUs 00bEMaA TBEPABIX TEJI, TEKYYECTH KMAKOCTH (B TOM YHCIIE, PA3HHUIBI B TEKYYECTH JUIS
[Pa3HbIX XKUJIKOCTEH), J1aBlIeHH ra3a;

TTpoBeeHKE ONBITOB, AEMOHCTPHPYIOIINX 3aBUCHMOCTb JJaBJICHHS BO3/[yXa OT €ro 00b&Ma M HarpeBaHMsl WK
OXJIaXICHH ], U X 00bsSICHEHNE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUSHUsI; AHAIN3 IPAKTUUECKUX CUTYalUi,
CBSI3aHHBIX CO CBOMCTBAMH Ia30B, JKHIKOCTEH U TBEPIBIX TEI;

[TiceMeHHBII
KOHTPOJIb;

HanmeHnoBanu a3qeoB H T
€Ho € pasaelo MK onmuecTBo uacos s, DaexTponnse
mporpamMmbt M3ydeHUst (bopmbr
BCero (g posbie)
KOHTPOJIbHBIE NpaKkTHYeCKHe KOHTPOJIsA 00pa3zoBarTebHbIE
padoThI padoThI pecypchl
Paznen 1. TensioBble siBaeHHsS
1.1 (CTpoeHHe H CBOICTBA BelleCcTBA 5 02.09.2022 HaGuroZieHne ¥ MHTEpIIPETaLHs ONbITOB, CBUACTEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUH BEIleCTBA: |Y CTHBIH http://school-
16.09.2022 OIIBITBI C PACTBOPEHHUEM PA3IMUYHBIX BELECTB B BOJIE; 01IpOC; collection.edu.ru

http://www.openclass.ru



http://www.openclass.ru/

1.2.  [TemsoBbie npoueccht 23 20.09.2022 |0G0cHOBaHME IPaBHIT H3MEPEHIIS TeMIIEPATYPEL; Y cTHBIH http://school-
16.12.2022  |CpasHenue pasmHIHBIX CIOCOGOB H3MEPEHHS | KA TEMITEPATYPHI; ompoc; collection.edu.ru

Habronenne 1 00bsICHEHHE ONBITOB, IEMOHCTPHPYIOIIMX U3MEHEHHE BHYTPEHHEH SHEPrUM Tena B pe3ynbTare  |[[IMcbMeHHBbIi http://www.openclass. ru
TeTUIoNnepeiadd 1 paboThl BHELIHUX CHIT; KOHTPOJIB;
HabroeHne 1 00bsICHEHHE ONBITOB, 00CYKISHHE NPAKTHYECKUX CUTYAIHil, JEMOHCTPUPYIOIHUX pa3nuynble  |KOHTponbHast
BUJIBI TETUIONEPENAYN: TEIIONPOBOJHOCTD, KOHBEKIHIO, H3TYydCHHUE; paboTa;
VccnenoBaHue SIBICHHS TEINIOOOMEHA MTPH CMEIIMBAHUH XOJIOAHOH U ropstdeil BOJIbI; [pakTHyeckas
HaburoieHne yCTaHOBJICHHS TEITIOBOTO PABHOBECHS MEX/Ly TOPSUeH U XOJIOAHON Booit; Onpeneinenue pabora;
(M3MepeHne) KOJIMYEeCTBA TEILIOTHI, TIOY4€HHOr0 BOJIOH TIPH TEIIIO00MEHE ¢ HarpeThiM METAUIMYECKUM
LIITHHAPOM;
OrnpeneneHue (M3MEpeHNe) YAEIbHOI TEIIOEMKOCTH BEILIECTBA;
PemeHye 3a1a4, CBA3aHHBIX C BBIYUCICHHEM KOJIMUYECTBA TEIUIOTHI U TEIIIOEMKOCTH TIPH TEIIO00OMEHE;
AHQJIN3 CUTYyaI[HH IPAKTHYECKOTO MCIOIb30BAHMUS TEIUIOBBIX CBOMCTB BEIECTB U MAaTEPHAIIOB, HATIPUMED B
LeIISIX SHEProche PexEeHHs!: TeIITON30JIALINS, SHEProcOeperaone KpbIH, TePMOAKKYMYJISTOPBI U T. 1.
HaburoieHne sIBIeHUIT HCapeHnst 1 KOHICHCALMH;
MccrenoBaHKe NpoLiecca NCapeH s Pa3IHIHbIX JKUAKOCTEH;
(OOBbsICHEHHE SBJICHNI UCTIAPEHHS U KOHIEHCAINH Ha OCHOBE aTOMHO-MOJIEKYJISIpHOTO yuenus; HabmoneHue u
0OBsICHEHHE IPOL[ecCca KUIIEHHUS], B TOM YHCIIe 3aBUCHMOCTH TEMIIEPATyphl KUIICHHS OT NaBJICHHS;
Ornpeiesienne (M3MepeHe) OTHOCUTENbHOM BIAXKHOCTH BO3yXa;
HaGumo1eHue Ipoliecca IIaBJIeH s KPHCTaNINYeCKOro BEIecTBa, Halpumep JIb/a;
(CpaBHEHHE TIPOLIECCOB IUIABJICHHSI KPUCTAUIMYECKHX TeJl M Pa3MATYeHUs [IPH HarpeBaHUH aMOP(QHBIX TEI;
Ornpesienienne (M3MepeHNe) yieIbHOM TeIUIOTHI I1aBJIeHHs Jbia. OObsICHEHHE SIBICHUI TUIaBICHUS U
KPHCTAJUIN3AIMN HAa OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHS;
Perienye 3a1a4, CBA3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIOTHI B POLIECCAX TEILIONEPEsadn PH IUIaBICHHI
M KPUCTAJUIN3AIMH, CTIAPEHUH ¥ KOH/ICHCALlHH;
AHAIM3 CHTYalMi IPAKTUYECKOT O IPUMEHEHHS ABJICHUH MIIaBICHUS M KPUCTAIIM3AllMH, HAITPHMED, TTOJTy4eHH e
CBEPXYHCTBIX MaTEPHAJIOB, COJIEBAs I'PeJIKa U JIp.;
AHaIM3 paboThl U 00BSICHEHNE IPUHIINIIA JACHCTBHS TEIIIOBOIO IBUTATEIIs;
[BbIuKclIeHHE KOJIMYECTBA TEIIOTHI, BBIICISIONIEI0CsS NPU CrOPAHHHU Pa3IMYHbIX BUIOB Tormsa, 1 KII/{
IBUTATES;
(O6Cyx1eHIE SKOJTOTHUECKUX MOCTIEICTBHI NCIIOJIb30BaHMs ABUraTelei BHYTPEHHETO CrOPaHMms, TCIIOBBIX U
ruapossexrpoctaniui (MC — 3Kosorus, XuMus);

roro no pasneny

28
Pazznen 2. DeKTpuYecKkHe H MArHUTHBIE SIBJICHUs
2.1 [Dgextpuueckue 3apsbi. U 20.12.2022 |60 nenute u NpOBE/IeHHE ONBITOB MO Y1EKTPU3ALIMH Tell IPH CONPUKOCHOBEHUM W HHyKieit; HaGmonenue |V crubiii http://school-
3apsizKeHHbIE TeJaa H HX 20.01.2023 |y o6bsicHeHNE B3aMMOICHCTBIS OHOMMEHHO H PAsHOUMEHHO 3apsuKCHHBIX Test; OObACHEHNE IPUHIANA orpoc; collection.edu.ru
B3anmoseiicTBue nefcTBUS JIEKTPOCKONa; [TiichMenHbIt http://www.openclass.ru

(OObsicHeHHE ABICHUH IEKTPU3ALMH TIPH COIPUKOCHOBEHHHU TeJ M MHIYKLHUEH C HCIOIb30BaHHeM 3HAHUIT O KOHTPOJIb;

[HOCUTEJIAX DJIEKTPUYECKUX 3apsAA0B B BEILIECTBE,

[PacriozHaBaHue 1 00bsICHEHHUE SIBJICHUI IEKTPH3ALMHU B IOBCEAHEBHOM KU3HU;

Ha6moneHue n 00bsiCHEHHE ONBITOB, HILTIOCTPUPYIONIMX 3aKOH COXPAHEHUS IEKTPUUECKOr0 3apsi/ia;
Ha6mo;[enne OITBITOB I10 MOAEIMPOBAHUIO CUIIOBBIX JIMHUR DJIEKTPUYECKOTO MO

I/ICCJ'ICI[OBBHI/IC HCﬁCTBHﬂ BIEKTPUYECKOrO IMOJI HA IPOBOAHUKA U JUDJIEKTPUKH



http://www.openclass.ru/
http://www.openclass.ru/

2.2. [locTosHHBII YJIeKTPHYECKU TOK 20 2 5 24.01.2023 HaGmroneHne pa3nnyHbIX BHIOB ACHCTBHS YICKTPHYECKOTO TOKA U 0OHAPYKEHHE ITUX BUIOB JCHCTBHS B 'V cTHBIIT http://SCh00|-
07.04.2023  |noBcenneBHOI KU3HM; orpoc; collection.edu.ru
(COopKa 1 HCIBITAHHE IEKTPUUESCKOM LIETTH OCTOSHHOTO TOKa; [TiceMeHHBIIT http://www.openclass.ru
MI3MepeHune CHIIbI TOKA aMIIEpPMETPOM; KOHTPOJIB;
MI3MepeHue MEeKTPHIECKOro HANPSHKEHUS BOIBTMETPOM; KoHTpOnbHas
TIpoBeneHue 1 0OBSICHEHUE OIBITOB, AEMOHCTPUPYIOIIHX 3aBHCUMOCTD HJIEKTPHYECKOTO COIPOTHBIICHHS paboTa;
MPOBOJHMKA OT €ro JUIMHBI, IUIOLIAH MONEPEYHOro CeUeHNs U Matepuaia; MccnenoBanue 3aBUCHMOCTH cHitbl  [[IpakTnueckas
TOKa, TIPOTEKAIOILEro Yepe3 Pe3nUcTop, OT COMPOTUBIICHHS PE3UCTOPA U HANIPSDKEHUSHA PE3HCTOPE; paboTa;
TTpoBepka MpaBHIIa CIOXKEHUS HAPSKEHUH TIPH T10CIIe/J0BATEIbHOM COSANHEHUH JIBYX PE3UCTOPOB;
TTpoBepKka IpaBHJIa AJIs1 CUIIBI TOKA IIPH MapaJuIeIbHOM COSHHEHHH PE3HCTOPOB;
AHQIN3 CUTYaLHH OC/IEI0BATEILHOr0 H MAaPAIUIEIBHOrO COEHMHEHHS IPOBOJHNUKOB B TOMAIHHX
IIEKTPUUECKUX CETAX;
PemieHue 3a1a4 ¢ HCIOJIb30BaHUEM 3akoHa OMa M (popMylT pacuéra 3IEeKTPUIECKOr0 CONPOTUBICHUS TTPH
MoCIIeI0BaTEIbHOM U TTapaslie/IbHOM COSAMHEHNH MPOBOAHNUKOB; OnpejieneHre paboThl 3JIEKTPHIECKOro TOKa,
MPOTEKAIOILET0 Yepe3 Pe3ucTop;
OrpeziesieHre MOIHOCTH AIEKTPHYECKOro TOKa, BBIICISIEMON Ha PE3HCTOPE;
MccreroBaHKME 3aBHCHMOCTH CHJIBI TOKA Yepe3 JIaMITO4YKY OT HANpPsHKCHHs Ha HEeld;
Onpenenenne KIIJ1 narpesarens;
MccnenoBanue npeobpa3oBaHus SHEPTHHU MPU MOJBEME IPY3a JICKTPOBUTATENIEM;
(O0bsiCHEHHE YCTPOICTBA M IPHHIIUIIA JICHCTBHS JOMAIIHUX 3JIEKTPOHArpeBaTelbHbIX pHGopoB; OObscHEHHE
MPUYHH KOPOTKOTO 3aMbIKAHHs U IPUHIKIIA JCHCTBHS IIABKUX MPeoXpaHuTeNeil; Pemenne 3amad ¢
ucronb30BaHneM 3akoHa Jlkoyss—IJIenia;
HaGuroieHne BOSHUKHOBEHHSI YJIEKTPHYECKOT0 TOKA B XKHUJIKOCTH;
2.3.  |MaruuTHbI€ sIBIeHAs 6 2 11.04.2023  |piccnenoBanie MATHHTHONO B3aHMOJICH CTBHS TOCTOSHHEIX MAFHHTOB; YV cTHBII http://school-
28.04.2023  |M3yuenne MarHHTHOrO TOJIS IOCTOSHHBIX MAPHHTOB IIPH HX O0BEMHEHMHA U pasesienun; [IpOBE/ICHHE OMBITOB  |onpoc; collection.edu.ru
M0 BU3YyaTM3alliy MO MOCTOSHHBIX MarHUTOB; T chMeHHbIi http://www.openclass.ru
M3yueHue sBICHHS HAMArHHYUBAHUS BEIICCTBA; KOHTPOJIb;
MccneioBanue NeHCTBHS SIEKTPHYECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY; MpaxTrHyeckas
TTpoBeicHNE OIBITOB, IEMOHCTPHPYIOIIMX 3aBHCHMOCTh CHJIbI B3aMMOJICH CTBHS KaTYIIKU C TOKOM M MarHuTa oT [paboTa;
CHUTBI M HAITPaBJICHHs TOKA B KATYIIKE;
AHAJIM3 CUTYal[MH IPAKTUYECKOrO IIPUMEHEHHUS IEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX YCTPOHCTBAX,
IPOMBIIIICHHOCTH, MEJIUIIUHE);
M3ydeHune IeicTBIs MArHUTHOIO 01 HA IIPOBOIHUK C TOKOM;
M3yueHune neicTBHU SeKTPOABUI AT,
M3mepenne KI1JI 3nexTpoBUraTenbHOR yCTaHOBKH;
PacriozHaBaHue M aHAIN3 Pa3INYHbIX IPUMEHEHHUI dIEKTPOBUIaTeIel (TPaHCIIOPT, OBITOBBIE YCTPOMCTBA U
p.);
2.4, [ueKTpOMArHHTHAS 4 1 1 05.05.2023  |0npiet 1o nceresoBaHMIO SBIEHHS SIEKTPOMArHUTHOH HHIYKIIHH: HCCHEJOBAHHE H3MEHEHUH SHAUEHUs 1 Vet http://school-
MHYKIMSI 19.05.2023  |qanpasienns MHIyKIHOHHOTO TOKA; onpoc: collection.edu.ru
nncm;eunbm http://www.openclass.ru
KOHTPOJIb;
KoHTponbHas
[pabota;
[IpakTHueckas
[pabota;
toro no pazneny 37
PesepBHOE Bpemst 3
OBLLEE KOJIMYECTBO YACOB I10 58 5 12
[IPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHMUE

Ne Tema ypoka ara
yp KosnuuecTBo 4acoB A
/ Buanbl,
n/m BCEro H3ydeHust
KOHTPOJIbHbIE IPAKTHYECKHE dopme1
padoThI padoThI KOHTPO.I

1. lOcuoBHbie noN0KeHHS 1 Y CTHBbIH
MOJIEKYJIIPHO-KMHETHYECKOM OIIpOC;
TEOPUU CTPOEHUS BEILIECTBA.

Macca u pazMepbl aTOMOB U
MoOJieKyJl. OTBITHI,

[1OITBEPIK IAIOIIINE OCHOBHBIE
[MOJIOYKEHUSI MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH.

2. Mosenu TBEPIOTO, KUIKOTO H 1 Y CTHBbIH
ra3000pa3HOr0 COCTOSTHUMN 0TIPOC;
BEIIIECTBA.

3. [Kpucramimueckue n amopdHbIe 1 YCTHBIR
tena. OObsICHEHUE CBOMCTB 0TIPOC;
ra30B, JKUIAKOCTCH U TBEPIBIX TEI
Ha OCHOBE MOJIOKECHUM
MOJIEKYIISIPHO-KUHETHUECKO I
TEOPUH.

4. |CmaumBaHue U KanMIUISApHbIE 1 Y CTHBIH
sBJIeHUA. TemnoBoe paciupeHue 0TIPOC;
1 CoKaTHe.

O |0606maromuii ypok 1o Teme 1 [l1cbMeHHbIH
"CTpoeHue 1 CBOMCTBA KOHTPOJIb;
BelecTna'.

6. [TemioBoe OBMKCHHE. 1 Y CTHBIN
Temnepatypa. CBs3b

patyp 0TIPOC;
TEeMIIEPaTyphl CO CKOPOCTHIO
TEIJIOBOTO ABM)KCHHUS YACTHII.
BHyTpeHHsI SHEprusl.

7. |lpa crioco6a u3MeHeHus 1 Y CTHBIH
BHYTpEHHEH sHepruu: padbora u OIIPOC;
Terionepeaaya.

Buael Teruionepenayu. 1 Y CTHBIN

8.

TennonpoBOHOCTD. onpoc;

9. Kompekmys. Usnyuenue. 1 Y CTHBIH
HeobpaTtumocTs mporiecca OIIPOC;
TEIJIonepe1adun.




10. | Konmuuectso Temnots, Y CTHBIH
VY nenpHast TENI0EMKOCTD. OITPOC;

11. JIaboparopHuas pabota Nel [IpakTryeckas
«MccnenoBanne M3BMEHEHHUS CO pabora;
BpEMEHEM TeMITepaTypPhI
OCTBIBAIOIIEH BOJIBI».

12. | pacuer konuuecTra TEIUIOTHI, Y CTHBIH
HEOOXO0IUMOTO TSl HATPEBAHHUSI 0TIPOC;

TeJa WU BBIJICISIEMOTO UM TIpU
OXJTKICHHH.

13. | Tennoo6men 1 Temmosoe [IpaxTiyeckas
paBHOBecHe. 3aKOH COXPaHEHHUs pabora;
BHYTPEHHEUN SHEPTUU U
ypaBHEHHE TEIJIOBOTO OaaHca.

JlabopaTtopnast pabota No2
«CpaBHEHHE KOJIMYECTB
TEIUIOTHI TPU CMEITUBAHUT
BOJIbI PA3HOU TeMIepaTypbI».

14. JlabopaTtopnast padota Ne 3 [IpakTiyeckas
«M3mepenue yaenbHOU paboTa;
TEIJIOEMKOCTHU TBEPJOTO TEIay.

15. DHeprus TOIINBa. Y AeabHas Y CTHBIN
TEIJI0Ta CTOPAHUSL. 0TIPOC;

16. | 3akon COXpaHEHHUS U Y CTHBIH
MIpEeBpALIECHUS SHEPTUU B 0TIPOC;
MEXaHUYECKUX U TEIJIOBBIX
rporeccax.

17. Kontponbras padorta Nel no KonrpoJbHas
TeMe «TenoBbIe SIBICHUS. paboTa;

18. ArperaTHpie COCTOSHHS Y CTHBIH
BelecTna. [lnaBnenue u 0TIPOC;
KpUCTAITU3aIHUS.

19. I'paduk nuaBneHus u Y CTHBIH
OTBEpACBaHUS OIIPOC;
KPUCTAIITMYECKUX TeTl.

VY aenpHas TeMIOTAa MJIABICHHUSL.

20. | Pemenne 3anau no Teme [TnchmeHHbIH

«HarpeBanue Ten. [1naBnenue u KOHTPOJIb;

KpUCTAJIITU3ALU».
ITpoBepounas paborta Nel mo
teme «IlnaBnenne n

KpucTajuiu3anus TCin»




21, |Ycnapenue. Hacbimennstii u Y CTHBIH
HEHACBIILIECHHBIN nap. OIIpPOC;
Konpencauus. [ornonienue
SHEPrUM MPU UCTIAPECHUU
KUJKOCTH U BBIJICTICHHUE €€ TIPU
KOH/JICHCAIIUH T1apa.

22. | Kunenwe. YiensHas Termora Y CTHBIH
napooOpazoBaHus U 0TIPOC;
KOHJICHCAIIMH. 3aBUCUMOCTh
TEMITePaTypPhbl KUTICHUS OT
aTMOC(hepHOTO TaBJICHHUS.

23. | Pemenne 3a7a4 Ha pacyeT 'Y CTHBII
YAEIBHOU TEIMJIOTHI OIIpOC;
napooOpa3zoBaHUsl, KOJUYECTBA [ [1CbMEHHBII
TEIIOTHI, OTIAHHOTO KOHTPOJIb;
(MOy4eHHOr0) TEJIOM NPU
KOHJICHCAIIHH
(mapoo6pazoBaHum).

24. | OTHOCHTETbHAS BAAKHOCTD [IpaxTudeckas
BO3/lyXa U €€ U3MEpPEHUE. paboTa;
[Tcuxpomerp. JlabopaTopHas
paborta Ne 4 «M3mepenne
BIIQYKHOCTH BO3yXa».

25. | [IpuHuMnB! paGoTHI TEMIOBBIX Y CTHBIH
nsurareneii. KIIJ] remioBoro OITpPOC;
JIBUTATEJIS.

26. | Msurarens BHyTpeHHero Y CTHBIH
cropanus. [lapoBas TypOuHa. 0TIPOC;

27. | Temmossre JIBUTATEIN M 3aIlUTa [TnchmenHbIi
okpyxaromieit cpeast (MC). KOHTPOJIb,

28. KonTpossnas padora Ne2 o KonTposbHas
TeMe «TenaoBbie MPOIECChD». pabora;

29. | Dpexrpusaums Teu. Y CTHBIH
B3anmonenicTBue 3apsoKEHHBIX OIIpOC;

ten. 3akoH Kynona
(3aBUCHMOCTD CHJIBI
B3aUMOJICHCTBUS 3apsHKEHHBIX
TEJ OT BEJINYMHBI 3apS0B U
pacCTOSHUS MEXAY TEJIaMHM).




30. | Dnexrpockor. Drexrputeckoe YCTHBIH
noJie. Hanpsxk€HHOCTH OITPOC;
ANEKTPUUECKOTO TOJISL.

[IpuHuun cyneprno3unun
ANEKTPUYECKUX MoJieH (Ha
KaueCTBEHHOM YPOBHE).

31 |Hocuremu snexrpuueckux YcTHbli
3aps/I0B. DIIEMEHTAPHBIN 0TIPOC;
BIEKTPUYECKUI 3apsil.

Crpoenue aToMa.

32. | O6bsCHEHHE DIIEKTPHUECKHX Y CTHbli
SIBJICHUH. 3aKOH COXpaHEHUS OITPOC;
AIIEKTPUYECKOTO 3aps/a.

33. [TIpoBOAHMKH, TOTYITPOBOHUKH 'Y CTHBII
U JTUDJICKTPUKH. onpoc;

34. | Pernenne 3a1au 1o Teme [TnceMenHbIH
"DnexkTpruuecKue 3apsapbl. KOHTPOJIb;
3apsKEeHHbBIE TeJla U UX
B3anmMojieicTBIe".

35. | Mposepounas pa6ora Ne2 o [l1cbMeHHbIH
TeMe «DJIEKTPUUYECKHE 3aps/Ibl. KOHTPOJIb;
3apsiKEHHbBIE TeJla U X
B3aMOJIECHCTBUEY.

36. | Dnexrpuueckuii Tok. Y CTHBIH
VcTOYHUKH 3IEKTPUYECKOTO 0TIPOC;
TOKa.

37. DneKTpuyecKas Lenb U €e Y CTHBIH
COCTaBHBIE YacCTH. Y CIOBHUS 0TIPOC;
CYIIECTBOBAHHUS
AIIEKTPUYECKOTO TOKA.

38. | DnexTpuueckuit Tok B Y CTHbIH
MeTaiax, KUAKOCTAX U ra3ax. 0TIPOC;
JlericTBUSA 3IIEKTPUYECKOTO
Toka. HanpaBnenue
ANEKTPUYECKOTO TOKA.

39. | Cuna toxa. EuHUIBI CUITBI [IpaxTiyeckas
Toka. Amnepmerp. M3mepenue pabora;

cuibl Toka. JlabopaTopHas
padota Ne 5 «Cbopka
ANEKTPUUECKOH LIeNH U
U3MEpEHHE CHJIbI TOKA B €€
Pa3IUYHBIX y4acTKaxX».




40. DNEKTPUUECKOE HAMPSKEHHE. [IpaxTiyeckas
EnuHuie! HanpsoKeHus.. pabora;
Boabsrmerp. U3mepenune
Hanpspkenus. JlabopaTopHas
pabota Ne 6 «M3mepenue
HaNPsOKCHHS Ha Pa3IMYHbBIX
Y4aCTKaX 3JIEKTPUUECKOU
LTI,

41. | 3aBrcumocTs crbl Toka OT Y CTHbIH
HaIpsDKEHUS. DIIEKTPUUECKOE OITpPOC;
COTIPOTHUBJICHUE MTPOBOTHUKOB.

EnuHuIBI COMPOTHBICHMS

42. | 3akon Oma 1y1st ydacTKa IeTu. Y CTHBIN

0IIpOC;

43. Pacyet conpoTuBIeHHS Y CTHBIH
MPOBOJIHUKA. Y IEIBHOE OITPOC;
COTIPOTHBIICHUE BEUIECTBA.

44, TTpuMepb! Ha pacyeT [ [lncbMEeHHBII
COTIPOTHUBIICHUS POBOIHUKA, KOHTPOJTb;
CHWJIBI TOKA U HAIPSDKEHUSI.

45. Peocratsl. JIaGopaToprast [IpakTiyeckas
pabota Ne 7 «PerynupoBanue paboTa;

CHJIBI TOKA PEOCTATOM).

46. JlabopaTopHas pabota Ne 8 [IpakTiyeckas
«M3mepeHune conpoTUBICHUS paboTa;
MIPOBOHHKA MPU MOMOIIH
amMIepMeTpa 1 BOJIbTMETPay.

A7 ITocnenoBarenpHOE COETUHEHNE Y CTHBIL]
IIPpOBOAHUKOB. OIIPOC;

48. [MapaiensHOE COEAUHEHNE Y CTHBIH
MIPOBOHHUKOB. 0TIPOC;

49. JleficTBHE 3JIEKTPUYECKOTO TOKA KonTposbHas
Ha yenoBeka. KoHTpospHas pabora;
pabota Ne3 mo Temam
«OQIEKTPUYECKHUM TOK. 3aKOH
Owma 1 ygacTka Lenm».

50. YcTHBIN

PabGora u MOIIHOCTB
QJICKTPUYCCKOTO TOKA.

0TIpoC;




ol. |g JIMHULIBI pabOThI [IpakTuueckas
3IEKTPUYECKOTO TOKa, pabora;
MIPUMEHSIEMbIE Ha MMPaKTUKE.

JIaboparopuas pabota Ne 9
«3mMepeHne MOIHOCTH U
paboThI TOKAY.

52. | HarpeBatue NpoBOIHUKOB YcTHbli
AIIEKTPUYECKUM TOKOM. 3aKOH 0IIPOC;
Jxoyns—IJlenua.

53. | Jlamna HakamuBaHys. Y CTHBbIH
DNEeKTpUYECKUE OITPOC;
HarpeBareIbHbIC TPHOOPHI.

Kopotkoe 3ambikanue,
MPEIOXPAHUTEITH.

94. | Pemmrenne 3a1au o Teme Y CTHBIH
"PaboTa 1 MOIIHOCTH OTIPOC;
3IEKTPUYECKOTO TOKA".

55, | KontponsHas pa6ota Ned 1o KonTposbHas
Teme «PaboTa 1 MOIIIHOCTH pabora;
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns—1Jlenmay.

56. | Omprr Dpcrena. MaruutHoe Y CTHBIH
nosie. MarauTHoe 1osie 0IIpOC;
MPSIMOTO TOKA.

S7. | MaruuTHOE TIOJTE KATYLIKH C [IpaxTuyeckas
TOKOM. DJICKTPOMAarHuThl U UX paboTa;
npumenenue. JlabopaTopHas
pabota Ne 10 «Coopka
AIIEKTPOMArHUTa U UCTIBITAHNE
€r0 JIECHCTBHUM.

58. | [MocTostHHbIE MATHUTHI. Y CTHbIH
BsaumoneiicTBue MarHuToB. 0TIPOC;
MarnuTtHoe noJje 3eMIIH U ero
3HauYEHUE 7S )KU3HU Ha 3emIe.

59. | TeiicTaue MarHuTHOTO MONIS HA Y CTHBIA
MIPOBOJHHUK C TOKOM. 0IIpOC;

DNeKTpOABUTATENb
MOCTOSIHHOTO TOKA.
Hcnonn3oBanue
AJEKTPOJBUTATENEHN B
TEXHUYECKUX YCTPOMCTBAX U HA




60. JlabopatopHas pabora Ne 11 1 1 [IpakTiyeckas
«M3ydeHne 27IeKTpUIECKOro pabora;
JBUTATENsl HOCTOSHHOTO TOKa
(Ha Mogenn)».

61. | Pewenue 3anau o Teme 1 [TncomennbIi
"MarautHble siBIeHUA". KOHTPOJIb;

62. | Onpiter ®apayest. SIBneHne 1 Y CTHBIH
AIIEKTPOMArHUTHON MHIYKIIUH. ompoc;

63. |I[IpaBuino Jlenma. 1 Y CTHBIN

oTIpOC;

64. Dnekrporeneparop. Crocoost 1 Y CTHBIH
MOJIYYEHHUS AIEKTPUUECKON OIIpOC;
SHEpPruu. DJIEKTPOCTAHLIUN Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTHH.

65. KownrposnbHas paborta Ne5 o 1 KoHTposibHast
TeMaM "MarauTHeIC SIBIICHUS ", pabora,
"OJIeKTpOMAarHuTHas
WHAYKIMS".

66. |Peseps. 1

67. |Peseps. 1

68. |Peseps. 1
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OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA
1. ®usuka 8§ kinacc/Iepeimkun A.B., OO0 «/IPODA»; AO «3narenscTBo [IpocBenieHuey;
2. [leppimkun, A. B. COopHuK 3a1a4u 110 pusuke: 7-9 xi.: k yaeOnukam A.B. Ilepreimkuna u ap. «dusuka. 7

kiacey, «dusnka. 8 kimacey, «®dusnka. 9 knace» / A.B. [lepwimkun; coct. H.B ®@unonosuu. - M.: ACT:
Actpens; Bnagumup: BKT, 2017

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

1. Mapon, A. E. ®usuka. 8 ki.: mumpakraueckue marepuansl / A. E. Mapon, E. A. Maposn. - M.: Jlpoda,
2019.

2. ®unonoBny H.B. 8 ki1.: MeTonndeckoe mocodue k yaeonuky [lepeimkuna A.B. - M.: JIpoda, 2020.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. bubGmmoreka - Bc€ no npeamety «duszukay. - Pexxum noctyna: http://www.proshkolu.ru
2. BwuzeoomnsITel Ha ypokax. - Pexxum moctyna: http://fizika-class.narod.ru

3. Enaunas xoyuteknus udpoBbIX 00pa30BaTeIbHBIX pecypcoB. - Pexum foctyma: http://school-
collection.edu.ru

4. HutepecHble MaTepHalibl K ypoKaM (U3UKU IO TEMaM; TECTHI [0 TeMaM; HarJIsIIHbIE TOCOOUS K YPOKaM.
- Pexxum mocryna: http://class-fizika.narod.ru

5. Iudpossie 0Opa3oBaTenbHbIE peCypChl. - Pesxkum mpoctyma: http://www.openclass.ru

6. DnexTpoHHBIE yueOHUKH 0 (pusmke. - Pexxum nocryna: http://www.fizika.ru


http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOTI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHUE

Texnuueckue cpeacTsa 00y4eHUs:
1. IlepcoHanbHBIN KOMIBIOTED
2. MynbTUMEIUIHBIA TPOEKTOP

3. DKpaH HaCTEHHBIH

Y4eOHO-HarIsTHBIE TIOCOOHS:

Crenp HacTeHHBIN «MexayHapoaHas cucrema equaui (CHU)»

Crenp HacTteHHBIN «lIprcTaBku J1s1 00pa30BaHUs JECITUUHBIX KPAaTHBIX U JOJBHBIX €IMHUID)
Crenp HacTeHHBIN «l1Ikana 31eKTPOMarHUTHBIX BOJIH»

Crenn HacTeHHBIN «DU3ryecKue ITOCTOSIHHEIE

Tabnuupsl. KBantoBas ¢pusnka

Tabmuisl. MonekynspHas pusuka

Tabmumst. Ontuka u CTO

© N Ok wNE

Tabmuel. TepMoanHaMuka

OBOPYJIOBAHMUE JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPAIIMIA

KommuiekTsr puznueckoro 060pyaoBaHus Il TPOBEICHUS JTa0OpaTOPHBIX paboT mo TeMam "TernnoBbie
SIBJICHUS ", "DIIEKTPUYECKUE U MAarHUTHBIC SIBJICHUA .
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