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MNOACHUTEJIBHAS 3AITMCKA

CopepxaHue MporpaMMbl HampaBIeHO HAa OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH YYaIIUXCS U
OpraHu3aIuio H3y4eHHs (U3UKH Ha ESTEITLHOCTHON OCHOBE. B Hell yUMTHIBAIOTCS BOBMOXKHOCTH TIpEeIMeTa
B peanm3anuu TpedoBanmnii PI'OC OOO K m1aHupyeMbIM JINYHOCTHBIM U METAIIPEIMETHBIM Pe3yiIbTaTaM
00yueHMsI, a TAK)KE MEKIPEAMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnkn — cucteMooOpasyouuii A1 €CTeCTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB, IIOCKOJIBKY
(bU3UYECKre 3aKOHBI JISKAT B OCHOBE MPOIIECCOB M SIBICHHUH, H3y9aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH
u Qusnueckoii reorpadueil. uznka — 3TO MpeIMeT, KOTOPHIH HE TOIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTeCTBCHHOHAYYHYIO KapTUHY MHUPA, HO U IPEJOCTABIISICT HaNOO0IIee SICHbIE 00pa3Ibl IPUMEHEHHS HAyYHOTO
METO/1a IO3HAHMS, T.€. CIIoco0a MOTyUYEeHHs TOCTOBEPHBIX 3HaHUI 0 mupe. Haxonern, ¢puznka — 310
IIpeIMET, KOTOPbII HApsALy C APYTUMHU €CTECTBEHHOHAYUYHBIMU MTPEIMETAMU J0JKEH AaTh UIKOJIbHUKAM
IpeJcTaBiIeHue 00 yBIEKaTeIbHOCTH HAyUYHOTO UCCIIEA0BAaHUS U PaJJOCTH CaMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HAHMS.

OpnHa U3 r1aBHBIX 337a4 (PU3NIECKOr0 00pa3oBaHUs B CTPYKTYpe 00IIero oopa3oBaHHs COCTOUT B
(bopMHpPOBAHNHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpECca K HayKe y OCHOBHOW Macchl 00y4JaroInxcs,
KOTOpbIE B JaJibHEHIIEM Oy Iy T 3aHATH B CAaMbIX pa3HO 00pa3HbIX cepax nestenbHocTH. Ho He MeHee
BaYKHOMW 3aJ1a4eil ABJIAETCS BBISIBICHHUE U IIOJrOTOBKA TAJIAHTJIMBBIX MOJIOBIX JIFOJEH ISl IPOAOIKEHUS
o0pa3oBaHus U JanbHeHIel mpopeccuoHalIbHON AEATENbHOCTU B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM U CO3JJaHUU HOBBIX TeXHOJIOrHi. COrIaCHO MPUHATOMY B MEXIyHapOJAHOM COOOILECTBE
omnpenenenuio, EctecTBeHHOHAY4YHAst TPAMOTHOCTh — 3TO CIIOCOOHOCTD YeIOBEKa 3aHMMAaTh aKTUBHYIO TPaXk-
JAHCKYIO MO3UIIMIO IO OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMHM HAyKaMH, U €ro
TOTOBHOCTh UHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HieIMU. HayuyHOTrpaMOTHBIN YeIOBEK CTPEMUTCS
y4acTBOBaTh B apr'yMEHTHPOBAHHOM OOCYKIEHUH MPOOIEM, OTHOCSAIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSM, YTO TPEOYET OT HErO CIENYIOIINX KOMIETEHTHOCTEMH:

— Hay4HO OOBSICHATH SIBJICHUS,
— OICHHMBATh U IOHUMATh 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUA,
— HHTCPIIPETUPOBATH JAHHBIC U UCITIOJIb30BATh HAYYHBIC JOKA3ATCIbCTBA JJIA MOJIYUCHUA BBIBOOOB.

Nzydenune pusuku crnocoOHO BHECTH PeIIAIOINi BKJIa B JOPMHPOBAHUE €CTECTBEHHOHAYYHON
IrPaMOTHOCTH O00YyYarOLINXCA.

OEJIN U3YYEHUA YYEBHOI'O ITPEIMETA «®PU3UKA»

Henu n3yuenus Gpu3nku Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus onpezeneHs B Konnenmmu
npernoaBaHus yueoHoro npeaMera «dusnka» B 00pazoBaTeabHbIX opranuzanusax Poccuiickoii @enepanuy,
peanu3yoIuX OCHOBHBIE 00111€00pa3oBaTeIbHbIE IPOTrPaMMBI, YTBEPKAEHHOM pemenneM Kosteruu
MunucrepcTBa npocserienus: Poceuiickoit deneparyu, nporokoi ot 3 nexadbps 2019 r. Ne [TK4BH.

Henu u3yyenus Gpu3uku:

— TpuoOpeTeHre HHTEepeCca U CTpeMIICHHS 00YUaIOIIMXCs K HAYyYHOMY M3YYEHHUIO IPUPOIBI,
pa3BUTHE MX MHTEJUICKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

— Pa3BUTHUC HpeI[CTaBJ'IeHI/II\/JI 0 HAYYHOM MCTOJC MO3HAHUSA U (i)OpMI/IpOBaHI/IC HNCCIICAOBATCIILCKOT'O

OTHOIICHHA K OKPYIKAIOIIUM SABJICHUAM,



— (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3yibTaTa U3y4eHUsl OCHOB CTPOCHUS MaTepUH U
(yHIaMEHTaIbHBIX 3aKOHOB (PU3UKHY;

— (QopMupoBaHUE TIPEACTABICHUHN O POIU HU3UKHU TSl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHH;

— Ppa3BUTHE MPEICTABICHUI 0 BO3MOXXHBIX cepax Oyay1iel mpodeccnoHanbHOM eI TeTbHOCTH,

CBSI3aHHOU C (DU3MKOH, MOJATOTOBKA K JalbHEeHIIeMy 00Y4YEeHHIO B 3TOM HAIPABJICHUU.

JlocTrKkeHHEe ITUX IeJIei Ha yPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus 00ECICUNBACTCS PEIICHUEM
CJIC/TYFOIUX 3a/1a4:

— TpuoOpeTeHNEe 3HAaHUI O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TETIJIOBHIX,

QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX ABJICHUSAX

— TpuoOpeTEeHHE YMEHUH ONHUCHIBATh U OOBICHATH (PU3UUECKUE SIBIICHUS C UCTIONb30BaHUEM
IIOJIyYEHHBIX 3HaHUU;

— OCBOCHHC MCTOOB PCHICHUA HpOCTeI\/'IH_II/IX paC‘{éTHBIX 3aJa4 C UCII0Jb30BaHHECM (1)I/ISI/I‘IGCKI/IX
MOI[GJ'IGI\/‘I, TBOPYCCKUX U IIPAKTUKOOPHUCHTHPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUH HAOII0AaTh MPUPOAHBIE SIBJICHUSI U BBITIOIHATH OIBITHI, TAOOpaTOpHbBIE pabOThI U
JKCIIEPUMEHTAJIbHBIE UCCIIEOBAHMSI C UCIIOJIB30BAaHUEM U3MEPUTEIbHBIX MPUOOPOB;

— OCBOEHHE PUEMOB paboThI ¢ HH(popMarmel Hhru3ndeckoro coaepkanus, BKIoYasi HHOOPMAIHUIO O

COBPEMEHHBIX JIOCTHKECHUAX (DU3UKM; aHATIU3 M KPUTHUYECKOE OLIEHUBaHUE HH(POPMALINY;

— 3HAKOMCTBO c0 chepamu IpoeccHOHATBHOM 1eATeIbHOCTH, CBA3aHHBIMU C (PU3UKOHU, U

COBPEMEHHBIMU TEXHOJIOTUSAMHU, OCHOBAaHHBIMH Ha JTOCTHKEHUAX (PU3NUECKON HAYKH.
MECTO YYEBHOTI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIVTAHE

B cootBerctBrn ¢ DI'OC OO0 dusuka sBiseTcs 00s13aTeIbHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO
oOrmiero odpazoBanus. JlaHHas mporpaMMa MpeaycMaTpuBaeT u3ydeHne GU3nku Ha 6a30BOM ypOBHE B §
Kjacce B 00béMe 68 yacoB mo 2 yaca B HEHAEIIO.



COJAEP)KAHUE YYEBHOI'O IIPEJIMETA

Pa3gen 1. TemioBbie ABJICHUA

OCHOBHBIE TOJOKEHUSI MOJEKYJISIPHO-KMHETHUECKOM TEOpHHM CTPOCHMs BellecTBa. Macca U pa3mepbl
aTOMOB U MOJIEKYJI. OTBITHI, MOATBEPKAAIOIINE OCHOBHBIE MMOJIOKEHUS MOJIEKYISIPHO-KUHETHUECKOU TEOPUH.

Monenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSTHUI BemecTBa. Kpucraminueckue u amopdHbIe Tena.
OObsicHeHHE CBOICTB ra3oB, )KUIKOCTEH U TBEPABIX TET Ha OCHOBE MOJIOKEHUN MOJIEKYISIPHO-KUHETUYECKOM
teopun. CMauynMBaHuE U KaWJUISIPHBIE SIBJICHUS. TenIoBOe pacIMpeHUe U CKATHE.

Temnepatypa. CBsi3b TEMIEPATYPhI CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUSI YACTHIL.

BuyTpennss sueprust CriocoObl I3MEHEHUS BHYTPEHHEH YHEPTHH: TEIUIONepeiada U COBEPIICHHE PaOOTHI.
Bunsl Teronepenaun: TemIONPOBOJHOCTh, KOHBEKIIMS, U3TyUEHHUE.

KonnuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTh BellecTBa. Ternnoo0MeH U TETIOBOE paBHOBECHE.
VYpaBHeHnue TeroBoro 6ananca. [1naBnenue u oTBepAeBaHNE KPUCTAITUIECKUX BEUIECTB. Y IeIbHAS
terutota masneHus. [Tapoobpazosanue u konnencanus. Mcnapenune (MC). Kunenue. Y aenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPhl KUTIEHUS OT aTMOC(HEPHOro AaBieHus. BiaxxHocTh Bo3ayXa.

DHeprus TOIIMBA. Y AeIbHAs TeIUIOTa CTOPAHMSL.

[punnmme! padots! TeroBbix aurareneit. KI1J[ teruioBoro apuratens. TerioBsie BUTATEIN U 3aIIATa
okpyxatomiei cpenbl (MC). 3akoH coxpaHEeHUs U IPEBPALEHHs SHEPTUU B TEIIOBbIX Mpoueccax (MC).

Jemoncmpayuu

. Habmonenne OpOyHOBCKOTO JTBM)KEHHS

. Habmonenue nuddysun

. HabmoieHune siBieHui cMadrBaHusl U KalTWIUTAPHBIX SIBICHUN

. HaGmoieHne TeroBoro pacmpeHus Tei

. I3MeHeHue naBieHus raza pu U3MEHEHHH 00bEMa U HarpeBaHNH WU OXJIAXKICHUN
. IlpaBuina n3mMepeHus TeMIeparypsl

. Buner Teruonepenaun
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. OxnaxaeHue npu coBepuIeHUH paboTh

9. HarpeBanue npu coBepIieHUH padOThl BHEIIHUMU CHIIAMU
10. CpaBHEHHE TETNIOEMKOCTEN PA3JINYHBIX BELLIECTB

11. HaOmroneHue KuIeHus

12 .HaGmnroeHre moCTOsIHCTBA TEMIIEPATYPHI MPH MJIaBICHUU
13. Mozaenu TeIIOBLIX IBUTATEIEH

Jlabopamopuvie pabomot u onvinol

1. OnbITHI 110 OOHAPYKEHUIO JEHCTBHS CUIT MOJIEKYJISPHOTO PUTSHKEHUS

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WIIM caxapa

3. OnBITHI 10 HAOTIOACHHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX Tell

4. OmpenerneHue TaBICHUS BO3IyXa B OaJUIOHE MINPHIIA

5. OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD JAaBJICHUS BO3[yXa OT €r0 00hEMa U HArPEBaHUS WIH
OXJIAXKACHUS

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JIUTHHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUYECKON TpyOKe
OT TEMIIepaTypbl

7. Habnmroienue n3MeHeHusl BHYTPEHHEH SHEpruu Tena B pe3ybTaTe TeIuionepenadu U paboTsl BHEITHUX
cun

8. UccnenoBanue siBjeHUS TETUIOOOMEHA IMPY CMEITUBAHUH XOJIOAHOU U TOPSYEH BOJIBI

9. OmpeneneHre KOIMYECTBA TETUIOTHI, TTOJTYYEHHOTO BOJAOW NPU TEIUIOOOMEHE C HarpeThIM
METAJUTMYECKUM LUIUHAPOM



10. Onpenenenue yieabHON TEINIOEMKOCTH BELIECTBA
11. MccnenoBanue mpoiiecca ucapeHus

12. OnpeneneHre OTHOCUTEIBHOM BIIa)KHOCTH BO34yXa
13. Onpenenenre y1eabpHON TEIIOTHI IUIABICHUS JIbJ1a

Pazgen 2. JiaekTpuvyecKkue 1 MArHUTHbIE SIBJICHUS

Onexrpuszanus Tei. J[Ba poaa 3neKTpUUecKux 3apsiioB. BzanMopeiicTBue 3apskeHHbIX Tel. 3akoH Kynona
(3aBUCHUMOCTD CHJIBI B3aUMOJICHCTBUS 3aPSKEHHBIX Tell OT BEJIMYUHBI 3aPSA0B U PACCTOSHUS MEX]Ty TE€JIaMH).

Dnekrpuyeckoe noje. Hanpspk€HHOCTD anekTpudeckoro nois. [[puHuun cynepno3unuu 3JeKTpUYECKUX
noJieit (Ha KaueCTBEHHOM yPOBHE).

Hocutenu snektpuyeckux 3aps10B. DIEMEHTapHBIN 35ekTpuyeckuii 3apsia. Ctpoenue atoma. [IpoBognuku
U AUBJIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia.

DIEKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKA. ICTOUHMKH MOCTOSTHHOTO TOKA.
JlefcTBHSI AJIEKTPUIECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B KHUIKOCTIX
U ra3ax.

DnekTpuyeckas uenb. Cuina Toka. JiekTpuueckoe HanpsbkeHrne. CoOnpoTUBIEHUE TPOBOAHUKA. Y AEIBHOE
CONPOTHUBIIEHKE BellecTBa. 3akoH OMa Juis yuacTtka nend. [locnenoBarensHoe 1 napaiebHOE COEAMHEHUE
IIPOBOJIHUKOB.

Pabota u MOIIHOCTD AneKTpUYecKoro Toka. 3akoH Jlxoyns— JleHua. DnekTpuyeckue enu U NoTpeouTenn
ANIEKTpUYECKOi sHEpruu B ObITY. KopoTKkoe 3aMbIkaHuUE.

[TocTtossHHBIE MarHuThl. B3auMonencTBUE MOCTOSTHHBIX MarHUTOB. MarHutHoe noje. MarHutHoe mose
3eMJIn ¥ €ro 3HaYeHue JUIs )KU3HU Ha 3emiie. OnbIT OpcTena. MarHuTHOE moJie 3JeKTPUUECKOro TOKa.
[IprMeHeHne AIEeKTPOMAarHuToOB B TEXHUKE. J[eficTBME MarHUTHOTO I0JISI HA IPOBOJHUK C TOKOM.
OneKTpoABUTaTENb IOCTOSHHOTO TOKA. Mcronb30BaHue AIEKTPOABUraTeNIe B TEXHUUECKUX YCTPONUCTBAX U
Ha TPaHCIIOPTE.

OmnbiTel @apanes. SBnenue snekrpoMarauTHON HHIYKIHUK. [IpaBuno Jlenma. Snekrporeneparop. CriocoOsl
MOJYYeHUS HJIEKTPUYECKON SHEPrUuH. DICKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu

DneKkTpu3aIus Tei

JIBa pona 3JIeKTPUYECKUX 3apsS0B U B3aUMOJEHCTBUE 3aPSIKEHHBIX TEIl
Y CcTpolcTBO U IEUCTBUE AJIEKTPOCKONA

DIIEeKTpOCTaTUYECKasA UHY KIS

3aKOH COXpAaHEHUA JIEKTPUUECKUX 3aPSI0B

[TpoBOAHMKY U TUAIEKTPUKH

MoaenupoBaHK€e CUIIOBBIX JIUHUN AIEKTPUUECKOTO OIS
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. DNEKTPUUECKUN TOK B KUJIKOCTH
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. I3MepeHune cuitbl TOKa aMIepMeTpoOM
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. I3MepeHue 31eKTpUYeCKOro HaNpsHKEHUs. BOJIBTMETPOM

_
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. PeocTtaTt 1 mara3us conpoTHUBICHUI

—
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. BzaumopericTBre NOCTOSIHHBIX MAarHUTOB

—
)

. MO,HGJII/IPOBaHI/IC HEBO3MOXHOCTH pasAaCICHUS ITOJIIOCOB MarHuTa

—
~

. MOI[GJ'II/IpOBaHI/Ie MarHUTHBIX MOJICH MOCTOSHHBIX MarHUTOB

—
o0

. OnbIT OpcTena



19. MaruuTHOE 10Jie TOKa. DJIEKTPOMarHuT

20. JlelicTBHE€ MarHUTHOTO MOJIsI HA TPOBOAHUK C TOKOM

21 DnexTpoaBUraresb NOCTOSIHHOTO TOKA

22. UccnenoBanue SBIEHUS AIEKTPOMarHUTHOM MHAYKIIMH

23. OnbiTel @apages

24. 3aBUCUMOCTb HaIlpaBJICHUs HHAYKIIMOHHOIO TOKAa OT YCJIOBUHM €r0 BO3HUKHOBEHHUS
25. DaeKTporeHepaTop NOCTOSHHOTO TOKa

Jlabopamopuwvie padbomot u onvimol

OnbITH IO HAOIOIEHHUIO AIEKTPU3ALMHU TSl MHAYKIHUEH U IPU CONPUKOCHOBEHUH
HccnenoBanue eiCTBUS 3JIEKTPUYECKOTO MO HA TPOBOJIHUKU U TUAJIEKTPUKU
COopka u mpoBepka pabOThI AIEKTPUICCKON IIETTH MIOCTOSTHHOTO TOKA

W3mepenue u peryinpoBaHue CUIIbI TOKA

A

N3MmepeHune u peryinupoBaHue HaNpsKeHUs

6. HccnepoBaHue 3aBUCHMOCTH CUJTBI TOKA, UAYIIETO Y€PE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaIIPSDKEHUST Ha PE3UCTOPE

7. OHLITI:I, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTD 3JICKTPHUYICCKOT'O COIIPOTUBJICHUS ITPOBOJHUKA OT €TI0 AJIMHBI,
miomaay monepeyYHOro CCUCHUA U MaTcpuaia

8. TlIpoBepka mpaBuiia CI0KEHUS HANIPSDKEHUH TMPU TOCIIEI0BATEIbHOM COSAMHEHUN ABYX PE3UCTOPOB

9. TlpoBepka mpaBuia Ui CUJIBI TOKA IPU apauIeTbHOM COeIMHEHUHN PE3UCTOPOB

10. Onpenenenne pabOTHI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP

11. OnpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE

12. VccnegoBaHre 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO Yepe3 JIaMITOUYKy, OT HANPSKEHUS Ha HEeil

13. Onpenenenue KIIJI narpeBatens

14. ViccnenoBanrne MarHUTHOTO B3aMMOJICHCTBHS MOCTOSHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO MOJIsi HOCTOSTHHBIX MATHUTOB MPH UX O0BbEIUHEHUH U Pa3AeICHUN

16. VccnenoBanue nelCTBUS NIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY

17. OnpIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3AMMOJICUCTBHS KaTyIIKUA C TOKOM U MarHuTa OT
CHWJIBI TOKA U HATpaBIICHUS TOKA B KaTYIIKE

18. M3yuyeHue neicTBUS MArHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM

19. KoHcTpyupoBanue U u3ydeHHe PaOOTHI AJIEKTPOBUTATENS

20. U3zmepenue KIIJ[ anekTpoaBuraTeibHON yCTaHOBKH

21. OnbITH MO UCCIEAOBAHUIO SBJICHUS AJIEKTPOMArHUTHOW MHAYKIIUK: UCCIECIOBAHNE N3MEHECHUI
3HAYEHUS U HAIlPaBJICHUS WHAYKIIMOHHOTO TOKa



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

HSy‘IeHI/IC (1)I/I3I/IKI/I B 8 Ki1acce HaIpaBJICHO HA JOCTHUIKCHUC O6yLIaI-OIJ_II/IMI/IC}I JIMYHOCTHBIX,
MCTAIPECAMETHBIX U ITPEAMETHBIX PE3YyJIbTATOB OCBOCHU A yqe6Hor0 npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe éocnumanue:
— TIpPOSIBIICHHE UHTEPeCca K HICTOPUHU U COBPEMEHHOMY COCTOSTHHIO POCCHICKOM (pU3HUECKON HAYKH;
— IIEHHOCTHOE OTHOIICHHE K IOCTHKECHUSAM POCCUHUCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u dyxoeno-upasecmeennoe 60Cnumanue:

— TOTOBHOCTH K aKTUBHOMY y4YacCTHIO B 00CYK/I€HUH OOIIIECTBEHHO-3HAYMMBbIX M 3THUECKUX MPooIIeMm,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKCHUHN (PU3UKY;

— OCO3HAHHUC BAXKHOCTHU MOPAJIBHO-OTUYCCKHUX IMTPHUHIIUIIOB B ACATCILHOCTH y‘IéHOFO.
Icmemuueckoe gocnumanue:

— BOCIIpUATUC 3CTCTUYCCKUX KAaUCCTB (I)I/IBI/ILICCKOI\;I HAayKH: eé TapMOHHUYHOTI'O ITIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

llelmocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME IIEHHOCTH (PU3NIECKOI HayKH KaK MOIIIHOTO HHCTPYMEHTA IMO3HAHHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHUH, BaJKHEUILIEH COCTABIISIIOIIEH KyJIbTYPBI;

— Ppa3BUTHE HAYYHOH JII0O03HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKOM eI TeTbHOCTH.
Dopmuposanue Kyaomypvl 300P068bs U IMOYUOHATLHO20 OJ1A20NOYUUA:

— OCO3HaHME LIEHHOCTU 0€30MacHOro 00pasa JKU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BKHOCTH TIpaBuJjI 0€30MacHOr0 MOBEICHHS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM U TETUIOBBIM
000pyI0BaHHUEM B JIOMAITHUX YCIOBUSX;

— c¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMKUOKY M TaKOro e MpaBa y
JPYroro 4eloBeKa.

Tpyooeoe éocnumanue:

— AaKTHMBHOE Y4YacTHE B PEIICHUHU MPAKTHYECKUX 3a7a4 (B paMKax CEMbH, LIKOJIbI, FOPOJIa, Kpast)

TEXHOJIOIMUYECKON U COIIMAIbHOM HaIlPaBJIEHHOCTH, TPEOYIOIIKX B TOM YUCIIE U PU3NUECKUX 3HAHUM;
— MHTEpEC K MPAKTHUYECKOMY H3yUeHHIO Npodeccuii, CBA3aHHBIX C PUIUKOM.
JKonocuueckoe 6ocnumanue:

— OpHEHTalMs HA MPUMEHEeHUE (PU3MUECKUX 3HAHUH Ui PelIeHus 3a7a4 B 00JIaCTH OKpY KaloIIen

CpCabl, INIAHUPOBAHUA TOCTYIIKOB U OLICHKHU UX BO3MOXHBIX HOCJICI[CTBI/Iﬁ JUIA Opr)KaIOH_IGI\/JI CpCanl;
— 0CO3HaHHE TJI00AJILHOIO XapaKTepa 3KOJOTMYCCKUX HpO6J’I€M u HyTCP’I HUX pCHICHUA.

Aoanmayus 06yuarouiecoca K U3MEHAIOUWUMCA YCI08UAM COUUATLHOU U NPUPOOHOTL Cpedbl:

— TOTPeOHOCTH BO B3aUMOICHCTBUY NPH BHITIOJHEHUH UCCIIEJOBAHUI U IPOSKTOB (PU3NIECKOM

HaIpaBJICHHOCTU, OTKPBITOCTb OIBITY U 3HAHUAM APYTUX;
— IIOBBIICHUC YPOBHA CBOCH KOMIICTEHTHOCTH 4Cpe3 NPaKTUHUCCKYIO ACATCIBbHOCTD,

— TNOTPEOHOCTH B POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM yucie (GOpPMYIHPOBATh UIEH, MOHATHUSA,



TUTIOTE3bI 0 (PU3NYECKUX OOBEKTAX U SIBICHUSX;
— 0CO3HaHWE JAe(PHUIMTOB COOCTBCHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JIaCTH (DU3UKH;
— TUTAHUPOBAHKE CBOCTO PA3BUTHS B IPHOOPETECHUH HOBBIX (PU3NICCKUX 3HAHU;

— CTPEMJICHUEC aHAJIM3UPOBATh U BBIABJIIATL B3AUMOCBA3U IPUPOLI, O6HI€CTBa U 5KOHOMUKH, B TOM

YHUCJIE C UCTIOIb30BAHNEM (PU3HUECKUX 3HAHUM;
— OLICHKA CBOUX JICHCTBUH ¢ yUETOM BIMSHUS HAa OKPY>KAIOUIYIO CPEY, BO3MOXKHBIX TJI00aTbHBIX
HOCJIENCTBUM.

METAINIPEIMETHBIE PE3YJIBTATbBI

YHuBepcanbHbIC TO3HABATEIIbHBIC TCUCTBUSA

Ba3zoevte nozuueckue oeiicmeusn:
— BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN 00BEKTOB (SIBICHUN);
— yCTaHaBIUBAaTh CYIIECTBEHHBII MPU3HAK KIAaCCU(PUKAIIMU, OCHOBAHUS AJIs1 000OIICHHS U CPAaBHEHUS;

— BBIABJIATE 3aKOHOMEPHOCTH U IIPOTUBOPEYUA B pACCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6JHOI[eHI/I$[X,
OTHOCAIIHNXCA K (I)I/ISI/I‘{CCKI/IM SABJICHUSAM,

— BBIABJIATH IPUYIUHHO-CICACTBECHHBIC CBA3H ITPHU U3YUYCHUU (1)I/IBI/I‘ICCKI/IX SIBJICHUM U IIpONECCCOB;
ACJIaTh BBIBOABI C UCITOJIB30BAHUEM JCAYKTHBHBIX N1 UHAYKTHUBHBIX YMO3aKHIOquHﬁ, BBIJIBUT'aTb
THUITOTE3BI O B3AUMOCBA3AX (bPISI/I‘ICCKI/IX BCJIIMYNMH,

— CaMOCTOSITEIBHO BEIOMPATh CIIOCO0 penieHus yueOHol Gpu3ndeckoil 3ajauu (CpaBHEHUE HECKOIBKUX
BapHaHTOB PELICHHS, BEIOOP HanboIee MOJXOAAIETO C YIETOM CaMOCTOATEIBHO BBIICICHHBIX
KpUTEPHEB).

Bba3zoevie uccneoosamenvckue oeiicmeun:
— HCTIOJB30BaTh BOMPOCH! KaK UCCIICOBATEILCKUNM HHCTPYMEHT ITO3HAHMS;

— MPOBOAMTH [0 CAMOCTOATEIHHO COCTABIIEHHOMY IUIaHy OIBIT, HECJIOKHBIN (PU3NYeCcKuil
9KCIIEPUMEHT, HEOOIbILIOE UCCIIeI0BaHNE (PUZNUECKOTO SIBIICHUS;

— ONCHHUBATH HA NTPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(i)OpMaIII/IIO, IMOJIYUYCHHYIO B XOAC UCCIICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOSITENLHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOBI 110 pe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0ACHNS, OMIbITA, UCCIIEOBAHMS;

— MPOTHO3UPOBATh BO3MOXKHOE JalbHENIIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB, a TAK)KE BBIABUTATh
MIPENIOJIOKEHNS 00 UX PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paboma c unghopmayuei:

— TIPUMEHSTH PAa3JIMYHbIE METOBI, HTHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpE MHPOPMALIUHU HITH

JAHHBIX C y4ETOM IPEeIOKEHHON yueOHOU (pU3NUecKoil 3a1auu;

— aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3INYHBIX BUAOB U (hopm
MIPECTABICHMS;

— CaMOCTOSITEJILHO BBIOUPATh ONTUMANIbHYIO (JOpMY MpeAcTaBICHUS HHPOPMAIUHN U WILTIOCTPUPOBATH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, JuarpaMmmMamu, HHOM rpadukoil 1 1X KOMOMHALIUSIMH.

yHI/IBepCELHBHBIC KOMMYHUKATHBHBIC JEeUCTBUS



Oobwenue:

— B X0JIe 00CyX/JleHHs yueOHOro Matepuaia, pe3yiabTaToB J1a00opaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI TI0 CYIIECTBY 00CYXkJ1aeMOi TeMbl M BBICKA3bIBaTh UJEHU, HAIICICHHBIC HA PELICHHUE 3a1a4l U
noJiiep>kaHue OaroxenaTeaIbHOCTH OOLICHHUS;

— COIIOCTABJIAATb CBOHU CYXKXKIACHHA C CYKACHUAMU APYTHUX YHAaCTHUKOB JUaliora, O6Hap}/)KI/IBaTI>
pasiiniuec U CXoaCTBO HOBI/IHI/If/'I; BBIPpAXXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX,
yOJIUYHO NPECTABIATH PE3YJILTAThl BHINOIHEHHOTO (PU3UYECKOTO OIBITA (IKCIEPUMEHTA,
HCCTIEIOBaHUS, TIPOEKTA).

Coemecmnasn deamenvHocms (COmpyoOHU4eCcmeo):

— TIOHUMATh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ UHIAMBHYaTbHON paOOTHI MPU PEIICHUH
KOHKPETHOU (PU3UIECKOMN TIPOOIIEMBI;

— TMPUHUMATH [IEJIM COBMECTHOM JACSATEIHHOCTU, OPTaHU30BBIBATH IEUCTBHS TI0 €€ TOCTHKECHHIO!
pacupeneNsiTh poiu, 00CYkIaTh MIPOIECCHI U Pe3yIbTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUS
HECKOIBKHX JIIOJICH;

— BBIIIOJHATH CBOXO 4aCTh pa6OTI>I, AOCTUTasA KaUCCTBCHHOTI'O PE3yJibTaTa 110 CBOEMY HAIIPABJIICHUIO U
KOOPpAUHHUPYA CBOU JIEUCTBUS C APYTr'UMH YJICHAMH KOMAaH/bI;

— OICHUBATh KQYECTBO CBOCTO BKJIaZaa B O6IHPII>'I IPOAYKT IO KPUTCPUAM, CAMOCTOSATCIIBHO

c(hOpMyJIUPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

yHI/IBepCELHBHBIC PEryJISITUBHBIC JEUCTBUS

Camoopeauumuuﬂ:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUAX, TPEOYIOMIHMX IS PEIICHUS (PUINISCKUX
3HAHHII;

— OPHEHTUPOBATHCA B PA3TUYHBIX MOAX01AX MPUHATHS peIleHUH (MHIMBUAYAIbHOE, IPUHATHE
peleHus B rpymne, NIpUHATHE pelIeHui rpynmnoil);

— CaMOCTOSITEJIBHO COCTABIISITh AITOPUTM pelieHus GU3NUecKoi 3a1a4u WK IJIaHa UCCIIeI0BaHUs C
y4ETOM HMEIOIIHXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeiaracMbie
BapHaHThI PEIICHUI;

— zenath BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.
Camoxonmpons (peghnexcusn):
— J1aBaTh aJICKBAaTHYIO OLEHKY CUTYyallU{ U Mpeyiarath miaH e€ N3MEHEHUS;

— OOBACHATH MPUUYUHBI JOCTIXKEHUS (HEIOCTHKEHHUS) Pe3yIbTaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTUBBI B IEATEIHHOCTH (B TOM YHCIIE B XOJ1 BBIMOJIHEHHSI (PU3HMUECKOTO UCCIIEIOBAHUS
WJIH TIPOEKTa) HA OCHOBE HOBBIX 00CTOSITENLCTB, M3MEHUBIINXCS CUTYAllUN, YCTAHOBIIEHHBIX OLITHOOK,
BO3HUKIIUX TPYJIHOCTEH;

— OICHUBATHL COOTBCTCTBUC PC3YyJibTaTa LCIIN U YCIOBUAM.
3M0uu0Haﬂbell7 unmesiiekm:

— CTaBUTh ce0s Ha MECTO APYTOro YeJoBeKa B XOJI€ CIIOpa WIN JUCKYCCUU HA HAYYHYIO TEMY,
[MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro.



Ilpunamue ceba u opyzux:

— TpU3HaBaTh CBOE NMPABO Ha OIIMOKY IMPU PELICHUH (PU3UUECKUX 3a]a4 WM B YTBEPKACHUAX HA
Hay4HbIE TEMBI U TaKOE K€ MPaBo APYTroro.

IMPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaxaTb COPMHUPOBAHHOCTD Y 00yUaIOIIUXCS
YMEHUM:

— UCIIOJB30BaTh MOHATHUS: MAacca U pa3MePbl MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB U MOJIEKY I,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTAILUTHIECKUE U aMOp(HBIE Tela, HACHIIIEHHBI U HEHACHI-
LEHHBIN I1ap, BIIAJKHOCTh BO3/lyXa; TEMIIEPATypa, BHYTPEHHSS SHEPTUsl, TEIUIOBOW IBUTaTENb;
3JIEMEHTAPHBIN AJIEKTPUUYECKHUM 3aps, JJICKTPUUECKOE MOJIE, MPOBOJIHUKN U AUIIEKTPUKH, TOCTOSTHHBIN

BHGKTpI/I‘IeCKI/Iﬁ TOK, MAarHuTHOC I10JIC,

— pa3nuuaTh SBJICHUS (TEIUIOBOE paclIupeHne/ckaTue, Teronepeaaya, TeIoBoe paBHOBECHE,
CMauMBaHUE, KAlWJUISPHBIE SBJIICHUS, UCIIAPEHUE, KOHICH AU, [IJIABJICHUE, KPUCTAILIU3ALIHS
(oTBepaeBaHUe), KUTICHHUE, TEIUIONEpe1ava (TEMIONPOBOIHOCTh, KOHBEKIIHS, U3ITyUeHHUE); STEKTPU3AIIS
T€JI, B3aUMOJIECUCTBUE 3apSAA0B, ACHCTBUS MIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHUE, B3AUMOJECHCTBUE
MarHuTOB, JICMCTBUE MAarHUTHOTO TOJISI HAa TPOBOJHUK C TOKOM, JIEKTPOMATrHUTHAS UHTyKIIMSI) 110 OTTH -
CaHMIO MX XapaKTePHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIONIUX JaHHOE (U3HUIECKOEC

SIBJICHHUE,

— pacro3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3UYECKUX SIBICHUN B OKPYKAIOIIEM MUPE, B TOM YHUCIIE
(u3nueckre SBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U KaWIIISIPHBIC SIBIICHUS B IPUPOJIE,
KpUCTaJLIBI B IpUpoe, uznyuyenue CoHIa, 3aMep3aHue BOAOEMOB, MOPCKUE OpU3bl, 00pa3oBaHUE
POCHI, TyMaHa, MHesl, CHEeTa; JIEKTPUIECKHE SBICHUS B aTMOC(]epe, AIeKTPHIECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE moJje 3eMid, Apeid Mmoo CoB, pOJib MATHUTHOTO TOJIS 7S )KU3HH Ha 3eMIie, MOJISIPHOE CH-
STHHE; TIPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/]a4y B YUe€OHYI0, BBIICTSAThH CYIICCTBCHHBIE

CBOWCTBa/MPU3HAKU (PU3UUECKUX SIBICHUI;

— OIIMCHIBATh M3YUYCHHBIC CBOMCTBA TeJ U (PU3NYECKHE SBICHUS, HCIIONB3Ys (PH3HMUECKUE BETMUNHBI
(TemmnepaTypa, BHyTPEHHSS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YI€IbHAsI TEIUIOEMKOCTh BEIIECTBA,
yZlenbHas TEeIJI0Ta IJIaBJICHUs, yIebHas TeII0Ta 1apoo0pa3oBaHus, yaAeabHas TEIIOTa CTOPaHUS
TOILIMBA, KO3(PPHUIIMEHT MOJIE3HOTO ACWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEINIbHAS BIIAYKHOCTD BO3YXa,
JJIEKTPUYECKUI 3apsJl, CUIIA TOKA, JIEKTPUIECKOE HANPSKEHNE, COITPOTUBIICHHUE IPOBOIHMKA, YIEIBHOE
COIPOTHBIIEHUE BEIIECTBA, pa0OTa U MOILIHOCTb AIEKTPUUECKOT0 TOKA); IPU ONMMCAHUN IPABUIIBHO
TPaKTOBaTh (PU3MYECKHUI CMBICIT UCHIOIB3YEMBIX BEJIMUMH, 0003HAYCHUS U €MHULIBI (PU3NIECKUX
BEJIMYUH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMH BETHUNHAMH,

CTPOUTH IPaQUKH N3yUCHHBIX 3aBUCUMOCTEH (PH3UUECKIX BEIHUNH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PM3NUECKHE SBICHHUS U MPOLIECCHI, UCIOIb3YsI OCHOBHBIE
TIOJIOYKEHUS] MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEIECTBA, IPUHIUII CYIIEPIIO3ULUH T10JIEH
(Ha Ka4yecTBEHHOM YPOBHE), 3aKOH COXpaHEHus 3apsa, 3akoH OMa 11 ydacTka 1enH, 3aKoH Jxoyrs -
JleHua, 3aKOH COXpaHEHHUs1 SPHEPTUH; IPH 3TOM JaBaTh CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alMChIBATh
€ro MaTeMaTU4eCKOEe BBIPAXKCHHUE;

— OOBACHATH (PU3UUECKUE MPOLIECCH M CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYalui
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH IPHYUHHO-CIICACTBEHHBIE CBS3H, CTPOUTH O0BsIC-
HeHHe u3 | - 2 TIOru4ecKux 1maros ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOIMCTBA (PM3NYECKUX SIBIICHUH,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peIaTh pacu€THbIE 3a71auu B 2 - 3 IEHCTBUS, HCIIONB3Y S



3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a7aun
3aMMCBIBATh KPATKOE yCIIOBHE, BBISBIATH HEAOCTATOK NAHHBIX JUIS PELICHHUS 3a7a4H, BEIONPATh 3aKOHBI
1 GOpMyIIBI, HEOOXOAUMBIE IJIs €€ PeIICHHS, IPOBOJUTH PACYETHI U CPAaBHUBATH MOJTyUYCHHOE 3HAUCHHE

(1)I/I3I/I‘-IGCKOﬁ BCJINYHMHBI C U3BCCTHBIMU JaHHBIMHU,

— pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEHIUThH MPU MOMOIIU (PU3NUECKUX METOJOB; UCTIONb3YsI
OIMCaHNE UCCIIEJOBAHMSI, BEIICISATH IPOBEPsieMOe MPEINOJI0KEHNE, OLIEHUBATh IPABUIILHOCTD MOPSIKA
MIPOBEJICHUS HCCIEA0BAHNUS, AETIaTh BBIBOBL;

— MPOBOAMTH OMBITHI 10 HAOTIOACHUIO PU3NYECKUX SBJICHUIN UM QU3NYECKUX CBOMCTB Tel
(KanmuIsipHbIE SIBICHHUS, 3aBUCUMOCTD JaBJICHUS BO3AyXa OT ero o0bEMa, TeMIepaTypbl; CKOPOCTH MPO-
11ecca OCThIBaHMSI/HArPeBaHUS MPU U3ITYUYCHUH OT IIBETA W3Ty4daroleil/OrI0Ia0NIei MOBEPXHOCTH;
CKOPOCTh MCTIAPEHUS BOJBI OT TEMIIEPATYPhI JKHUIKOCTH U IJIOMAAHN €€ TOBEPXHOCTH; NIEKTPU3ALUS Tell
Y B3aUMOJICHCTBHE NEKTPUUECKUX 3apsI0B; B3aUMOICHCTBHE MOCTOSHHBIX MAarHUTOB, BU3yallu3allus
MarHUTHBIX MOJIEH TOCTOSTHHBIX MArHUTOB; IEHCTBUS MAarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHuTa, CBOMCTBA ANEKTPOABUTaTENsI IOCTOSHHOTO TOKA): (hOpMYyIUPOBAThH
MIPOBEPsIEMbIE MTPEATNOIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000PY10BaHMsI; OMUCHIBATD
XO/[I OTbITa U (POPMYJIUPOBATH BHIBOJIBI;

— BBINOJHATH MPSMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTENIbHOI BIIaKHOCTH BO3/yXa, CUJIbI TOKA,
HaMpsHKEHUS € UCTIOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYNKOB (PU3MUECKUX BEJIMYUH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH;

— TIPOBOJMTH UCCIIECAOBAHUE 3aBUCUMOCTH OJHOM (pr3HUeCcKOl BENUYHHBI OT PYTOil ¢
HCII0JIb30BAaHNUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTD CONPOTHUBIIEHUSI IPOBOAHUKA OT €T0 JIIMHBI,
IIJIOIIAIU IIOTIIEPEYHOI0 CEYEHUS U YIEIBbHOIO COIPOTUBIICHUS BEILIECTBA IPOBOAHMUKA; CHUIIbI TOKA,
HIYyIIEro Yepe3 IPOBOJHUK, OT HANIPSKEHUS HA IIPOBOJHUKE; UCCIEAOBAaHUE MTOCIEA0BATEIIBHOIO U NIa-
paJlIeTIbHOTO CO€AMHEHHH TPOBOIHUKOB): IUIAHUPOBATh UCCIIE0OBAaHUE, COOMPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHMUS], CIIeys IPEAJIOKEHHOMY IUIaHy, GUKCUPOBATh PE3yiIbTaThl HOIYYEHHOM
3aBHCUMOCTH B BUJI€ TAaOJIUII U TPa(UKOB, 1€1aTh BBIBOBI 10 PE3YJIbTATAM UCCIIEJOBAHUS;

— MPOBOAUTH KOCBCHHLIC U3MCPCHU (1)I/ISI/IIIGCKI/IX BCJINYHNH (y,HCJ'IBHaH TEIIOEMKOCTh BCIICCTBA,
COIIPpOTUBJICHUEC ITPOBOJHUKA, pa60Ta 1 MOIIHOCTB 3JICKTPUYICCKOTO TOKa)I IJIaHWPOBATb U3MCPCHMU,
CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAY HpeHHO)KeHHOﬁ HHCTPYKIUU, U BEIYUCIIATD

3HAYEHHE BEINYNHBI;
— CO0JI0IaTh MpaBUiIa TEXHUKHU 0€30MacHOCTH MpH paboTe ¢ 1abopaToOpHBIM 000PYOBAaHUEM;

— XapaKTepH30BaTh MPUHIIHIIBI JEHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHHUYECKUX YCTPOICTB C OMOPOH
Ha UX OMMCAaHUA (B TOM YHCIIE: CUCTEMA OTOIJIEHHSI IOMOB, TUTPOMET, NTapoBast TypOMHa, aMIIEpMETP,
BOJIETMETP, CYETUHUK DIIEKTPUIECCKON SHEPTHH, IIEKTPOOCBETUTEIBHBIE PHUOOPHI, HArPEBATEIbHbIC
ANEKTPONPUOOPH! (IPUMEPHI), IEKTPUUECKUE MTPEIOXPAHUTENN; JIEKTPOMATHUT, SIEKTPOABUTaTENb
MIOCTOSTHHOTO TOKa), UCTIOJIb3YS 3HAHUA O CBOMCTBAX (PU3MUYECKUX SIBICHUN U HEOOXOIUMBIE

(1)I/ISI/I‘I€CKI/IC 3aKOHOMCPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOMCTBA H U3MEPHUTEIbHbIE TPUOOPHI IO CXEMaM H
CXEMAaTUYHBIM PUCYHKaM (>KMJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUraTEIIb
BHYTPEHHETO CTOPAHHUS, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPUUECKUX LIETIEH ¢
MOCTIeIOBATEIbHBIM U apaJJICIbHBIM COSMHEHUEM 3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HaYCHUS

QJICMCHTOB JJICKTPUYICCKUX LIGHGI\/'I;

— TIPUBOJUTH MIPUMEPHI/HAXOIUTh HHPOPMAIIHIO O TIPUMEPAX MPAKTUIECKOTO HCIIOB30BAHHS



(M3HYECKUX 3HAHWI B TIOBCETHEBHOM KU3HU JIJIsl 0OecTieueHus1 6€30MacHOCTH TpU 00paIieHuu ¢ mpubo-
paMH U TEXHHYECKUMH YCTPOUCTBAMH, COXPAHEHHS 3/I0POBbSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO

MTOBEJICHHS B OKPY KAIOIICH cpelie;

— OCYIIECTBIIATH MOUCK MH(popMaIuu pusnyeckoro coaepxanus B cetu MIHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUH U TyTEM CpaBHEHHUS JONOTHUTEIBHBIX HCTOUHUKOB BBILACATH HH(POPMAIIHIO,

KOTOpas ABJISAETCS NPOTUBOPEUMBON HITM MOXKET OBITh HEIOCTOBEPHO;

— HCIOJIb30BaTh NPU BHIMOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYJISIPHYIO JUTEpaTypy (pU3ndeckoro
coJlepKaHusl, CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTH MIHTepHeT; BIajeTh NpuémMamMmu
KOHCIEKTUPOBAHHUSA TEKCTa, MpeoOpa3oBaHus HH(DOPMALIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPAaTKUE YCTHBIE cOOOIEeH!s, 0000111as HHPOpMAaLHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COepKaHUs, B TOM YHUCIIE ITyOIMYHO MPEACTABISTh Pe3yIbTaThl
MIPOEKTHOM MJIM MCCIIEI0BATENbCKOM 1eATEIbHOCTH; IPH 3TOM I'PaMOTHO MCII0JIb30BaTh U3y4YE€HHBIN
MOHATUIHBIN anmnapaT Kypca (PU3MKH, CONPOBOXK/IATh BHICTYIUIEHUE NTPE3CHTALIUCH;

— MIpH BBIIIOJHEHUH YUEOHBIX IPOEKTOB U MCCIEA0BaHNUN (PU3NUYECKUX MPOLIECCOB PACIIPENETATh
00513aHHOCTH B I'PYIINE B COOTBETCTBUH C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEINUTh 3a BBIIIOJHEHUEM IJIaHa
JeHCTBUI M KOPPEKTHPOBATH €T0, aJCKBATHO OI[CHUBATH COOCTBEHHBIN BKJIAJ B ICATEIIEHOCTD TPYIIIIBI;

BBICTpanBaTb KOMMYHHUKAaTUBHOC BBaHMOHeﬁCTBHe, MPOABJIAA TOTOBHOCTL pa3peiiaThb KOH(l)J'II/IKTI)I.



TEMATHYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHue pa3jiesioB U TeM Koau4vecTBo yacoB Jarta Buasl resite1bHOCTH Bunwli, DyekTpoHHBIE (I (PPOBBHIE)
n/n | IPOrpaMMbl H3y4deHHust dopmsl 00pa3oBaTe/IbHBIE PecypChI
BCero | KOHTPOJIbHBIE | MpaKkTHYecKue KOHTPOJISI
padoTbl padoTbl

Paznen 1. TenJioBble siBJIeHUSI

1.1. | CTpoeHnue u cBoiicTBa BelecTBa 7 1 0 01.09.2022 | HaGuroieHre v MHTEPIIPETALINS ONBITOB, CBUCTEILCTBYIOLIMX 00 aTOMHO-- VcrHbrit https://resh.edu.ru/subject/28/8/
23.09.2022 | MOJIEKYIIPHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHHEM Pa3INYHBIX BELICCTB B orpoc;
BOJIC; ITnceMeHHbBIH
Perenne 3a1ad4 110 OLEHUBAHUIO KOJIHYECTBA ATOMOB HIIH MOJIEKYJI B €INHHIIE 00BEMA KOHTPOJIb;
BEICCTBA;

OO0BsicHeHNE OPOYHOBCKOTO JIBMKEHUS, IBJICHHS TU(DQy3nuu pasnudnii Mex 1y HUIMH Ha
OCHOBE TOJIOXKEHUI MOJIEKYISIPHO-KHHETHUECKOW TEOPHH CTPOCHHUS BEIIECTBA;
OOBsiCHEHHE OCHOBHBIX Pa3JInduil B CTPOCHUH ra30B, JKHIKOCTEH U TBEPABIX TEJI C
HCHOJIb30BaHUEM MOJI0XKEHUI MOJIEKYIIPHOKMHETHYECKON TEOPUH CTPOEHHsI BELIECTBA;
AHaJIu3 NPaKTHYECKUX CUTYyalUi, CBI3aHHBIX CO CBOIICTBAMU I'a30B, JKUJIKOCTEH U
TBEPJBIX T,

1.2. | Tensi0oBbI€ MpoOLECCHI 21 2 4 26.09.2022 | O6ocHOBaHHUE IPABHII U3MEPEHUS TEMIIEPATYPHI; Verusrit https://resh.edu.ru/subject/28/8/
13.12.2022 | CpaBHeHHE Pa3IHYHBIX CIIOCOOOB NU3MEPEHUS U IIKAJI TEMIIEPaTypHI; o11poc;
Ha6mrozeHue 1 00BSICHEHHE OIBITOB, IEMOHCTPUPYIOIIMX H3MEHEHHE BHY TPECHHEI ITucsMeHHBIH
9HEPTHU TeJla B Pe3yIbTaTe TeILIONePeadr U pPaboThl BHEIIHUX CUII; KOHTpOJIB;
HabmroieHue yCTaHOBIICHIS TEIUIOBOTO PABHOBECHS MEIK/Y TOPsUCH U XOIOAHOM Boxoit; | KonTponsHas
Omnpenenenue (M3MEpEHNE) KOJIUYECTBA TEIUIOTHI, IOIyUYSeHHOTO BOAOI pu paborta;
TEIUI00OMEHE ¢ HarpPeThIM METaTTUISCKHM LIMITHHIPOM; IIpakTuueckas
OmnpeneneHue (U3MepeHHe) yIEIbHON TEINIOEMKOCTH BEILECTBA; pabora;
Penrenue 3aad, CB3aHHbIX C BEIYUCICHUEM KOIMYECTBA TEIUIOTHI U TEIIOEMKOCTH IPH
TEMIO00OMEHE;

Habmronenue siBneHnit ncnapeHus 1 KOHICHCALNH;

HccnenoBanue npoiecca UCTIapeHHsl Pa3IMYHbIX HKUAKOCTEH;

OOBsiCHEHHUE SBJICHHUI UCTIAPCHNUS M KOHJICHCALIUH HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUeHHS;

Hab6moaenne npolecca MaBiIeHHs: KPHCTAIIMYECKOTO BEIECTBA, HAIIPUMED JIbJ1a;
CpaBHEHHME NPOIECCOB IUIABICHUS KPUCTAIUIMYECKUX TEJI U pa3MArdeHUs IPH
HarpeBaHHH aMOP(HBIX TEIT;

Onpezaenenue (M3MEpPEHUE) YACITBHOM TEIUIOTHI IUIABJICHNUS JIbaa. OObsICHEHHE SBICHUH
IUTaBJICHUSI M KPUCTAJUTM3AIMHI HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHUS;

Amnanu3 paboTsl 1 00BSICHEHHE NPUHIUIIA ACHCTBUS TEIJIOBOTO JABUTATEIIS;
BerrunciieHre KOJIMYecTBa TEIUIOTHI, BBIACSIONIErOCS IPHU CrOPaHNUH Pa3IMYHBIX BHJIOB
torutuBa, u KIT/1 nBurartens;

Wroro no pazgemy 28

Paznen 2. 3J'leKTpl/['-leCKl/le W MAarHUTHbBIC AABJICHUA




2.1. | DueKTpUYECKHe 3apsAbL. 7 15.12.2022 | HabnroieHre 1 IPOBEACHUE OTIBITOB I10 SJICKTPU3AIIUH TEJ IPU CONPUKOCHOBCHHUH U VeTHbli https://resh.edu.ru/subject/28/8/

3apsiKeHHbIE TeJIa H UX 13.01.2023 | ungykmmeit; onpoc;

B3anMojeilicTBHe Hab6monenne n 00bsicCHeHNE B3aUMOACHCTBHS OTHOMMEHHO U Pa3HOUMEHHO 3apshKeHHbIX | ITHCchMeHHBIH
TelI; KOHTPOJIb;
OOBsiCHEHUE ITPUHLINIIA ISHCTBUS 2JIEKTPOCKOIIA;
OOBsICHEHHUE SBICHUHN DIICKTPH3ALUH IPH COTTPUKOCHOBEHHH TEJ U HHAYKIHEH C
UCIIOJIb30BaHHEM 3HAHUH O HOCHTEIISIX DIICKTPHUYECKUX 3apsi/IOB B BEIIECTBE;
PacriozHaBaHue U 00BSICHEHHE SBICHUI 3JIEKTPH3ALMHU B TIOBCEHEBHOM JKH3HU;
Habmronenne u 00bsSCHEHHE OIBITOB, HILTIOCTPUPYIONIMX 3aKOH COXPAaHEHHS
9JIEKTPUIECKOTO 3apsizia;
Hab6uoieH1e ONBITOB 10 MOEIUPOBAHHIO CHIIOBBIX JIMHHUH MJIEKTPHUUECKOTO OIS
HccnenoBanne JeUCTBUS SIICKTPUUECKOTO TTOJIs HA IIPOBOHUKH M AUDIICKTPUKH;

2.2. | ocTostHHBII dJIeKTpUYecKHii Tok | 20 17.01.2023 | HabGmroaeHue pa3auyHbIX BUIOB AEHCTBUS 2JIEKTPUIECKOr0 TOKA U OOHAPYKEHHE dTHX VYerHbiit https://resh.edu.ru/subject/28/8/
24.03.2023 | BumOB AeHCTBUS B OBCEAHEBHOM XKU3HMU; orpoc;

COopKa 1 HCTIBITAaHHE DJICKTPHYECKOM LI TOCTOSTHHOTO TOKa; TIncsMeHHBIH
M3MepeHHe CHIIBI TOKA aMIIEPMETPOM; KOHTPOJIb;
M3aMepeHue 3IeKTPHIECcKOro HalpsHKeHUs BOJIBTMETPOM; Konrponsnas
TIpoBeneHne 1 00BsICHEHHE ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTB 3JIEKTPHYECKOro | paboTa;
COIIPOTHUBIICHHS IIPOBOJIHHUKA OT €r0 JUIMHBI, IUTONA /(¥ [TONEPEYHOTO CCUCHHS U IIpakTHueckas
MaTepHana; pabora;

HccenenoBaHue 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOLIET0 YePe3 PE3UCTOP, OT
COIPOTHUBIIEHUS] PE3UCTOPA M HATIPSKEHHUIHA PE3UCTOPE;

TIpoBepka rpaBuiIa CII0KEHUS HANIPSKEHUI IPH 1TOCIIEI0BATEIEHOM COSIMHEHUH JIBYX
PE3UCTOPOB;

TIpoBepka mpaBuia AJist CHIIBI TOKA IPH TapauIeIbHOM COSIUHECHUH PE3HUCTOPOB;
Amnanu3 cuTyaluii mocye10BaTe bHOr0 U NapaiieabHOro COEAMHEHUS IPOBOHHKOB B
JIOMAIIHUX 2JIEKTPHYECKHX CETAX;

Peenue 3aga4 ¢ ucmonp3oBaHueM 3akoHa OMa 1 GpopMyT pacuéra 3JIEKTPHIECKOrO
CONPOTHUBJICHHUS IIPU TIOCIIEI0BATEIBHOM U TapalIeIbHOM COEJHHEHUH IPOBOIHUKOB;
Ompezienienne paboThI HJIEKTPUUECKOTO TOKA, IIPOTEKAOIIETO YEPE3 PEZUCTOP;
OnpeneneHre MOITHOCTH IEKTPUIECKOTO TOKA, BBIACTIEMON HA PE3UCTOPE;
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA Y€Pe3 JIAMIIOUKY OT HANPSKCHHS Ha HEH;
Onpenenenue KITJI narpesarens;

HccnenoBanue npeobpa3oBaHus SHEPTHHU IIPU MOABEME IPy3a IEKTPOJABUTATENEM;
OObsicHEHHE YCTPOHCTBA U IPUHIMIA A€ CTBUSA JOMAIIHUX 2JI€KTPOHATr PeBaTEIbHBIX
TpudOPOB;

OObsiCHEHHE IPUYUH KOPOTKOI'0 3aMbIKaHHsl U IIPUHIIUIIA JIEHCTBUS MIaBKHX
TpeoXpaHUTEIICH;

Pewenue 3a1a4 ¢ ucnonpzoBaHueM 3akona Jlxoyns—Jlenna;

Hab6monenne BO3SHUKHOBEHUS 2JIGKTPUUECKOTO TOKA B KUIKOCTH;




2.3. | MarHuTHbIe sIBJIeHUs 6 0 04.04.2023 | MccnenoBanue MarHUTHOTO B3aMMOJIEHCTBUS TIOCTOSHHBIX MarHUTOB; YcerHbit https://resh.edu.ru/subject/28/8/
21.04.2023 | M3y4eHre MarHUTHOT'O TIOJIst IOCTOSTHHBIX MAarHUTOB IPH UX 00BEIMHEHHN U onpoc;
paszeneHuu; ITuceMeHHBIH
TIpoBeseHye ONBITOB IO BU3YaJIN3aIMHU OIS MOCTOSTHHBIX MArHUTOB; KOHTPOJIb;
M3y4enne siBieHUs] HAMAarHUYMBAHUS BEIECTBA; TIpakTHueckas
Hccnenoanue nefcTBUS 2IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY; pabora;
TIpoBenenue onpITOB, IEMOHCTPHPYIOIIUX 3aBHCUMOCTh CHUITBI B3aUMOJICHCTBHS
KaTyIIKH C TOKOM ¥ MarHnuTa OT CHJIBI M HAlIPaBJICHHUS TOKA B KaTYIIIKE;
AHaM3 CUTYaui MPaKTHYECKOT0 IPUMEHEHHS 2JICKTPOMAarHUTOB (B OBITOBBIX
TEXHHYECKHUX YCTPOWUCTBAX, IPOMBIIUICHHOCTH, MEIHIINHE);
N3yuenne neficTBUSI MAarHUTHOTO T1OJISI HA TPOBOJHUK C TOKOM;
N3yuenne qecTBHS IEKTPOABUIATENS;
M3mepenne KI1/1 anekTpoaBuraTeabHOM yCTaHOBKH;
Pacnio3naBanue 1 aHanN3 pa3IMYHBIX TPUMEHEHUI 2JIEKTpOIBUTaTeNeH (TpaHCIIopT,
OBITOBBIC YCTPOWCTBA U IP.);
2.4. | DJIeKTPOMArHUTHAST MHIYKIUS 4 1 25.04.2023 | OmbITHI IO UCCIEIOBAHUIO SBICHUS IIEKTPOMArHUTHON HHAYKIIUH: HCCICTOBaHIE VcTHBII https://resh.edu.ru/subject/28/8/
12.05.2023 | u3meHeHM 3HaU€HUS ¥ HAIIPABJIEHUS UHYKIIHOHHOTO TOKA; o1poc;
IIncemeHHBIiH
KOHTPOJIIb;
KonTponsHas
pabora;
Hroro no pasneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB ITO 68 10

ITPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHHE

CBOJCTBa BenlecTsa" u

"Tennonepenaya"

Ne | Tema ypoka KonuyecTBo yacos Hara Buasl, gopmsl
n/n U3y4YeHHs | KOHTPOJIst
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThbI padoThI

1. | OCHOBHBIE MMOJOKEHUS 1 0 0 YcTHbI onpoc;
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPHH CTPOEHUS BEILECTBA

2. | Mogenu TBEpAOrO, KUAKOrO | 1 0 0 YcTHBII OIpoc;
¥ Ta3000pa3HOTr0 COCTOSIHUM
BELIECTBA

3. | CmauuBaHue 1 0 0.25 YcTHBIM 01poc;

[IpakTnueckas
pabora;

4. | KanwnspHble sSBICHUS. 1 0 1 [IpakTnyeckas
JlaGopatopHas pabota pabora;
"N3y4yeHne KanuuIsipHbIX
ABJICHUI"

5. | Kpucrammmyeckue u 1 0 0 VYeTHBII 0onpoc;
aMmopgHBbIe TBEPIBIC TETA [TncrMeHHbBII

KOHTPOJIb;

6. | TeruoBoe pacmmpeHue u 1 0 0.5 YcTHBIN 01poc;

cKarue [IuceMenHsbI
KOHTPOJIb;

7. | O6o6maromuii ypok mo teme | 1 0 0 TectupoBanue;
"CTpoeHue 1 CBOWCTBA
BenrecTna"

8. | Temmeparypa. Buytpennss | 1 0 0 Y eTHBII 01IpOC;
DHEPrus

9. | CocoObl u3MeHeHUs 1 0 0 VYcTHBIN onpoc;
BHYTPEHHEHN YHEPTUHU

10. | Buzsl Teronepenauun 1 0 0 YeTHBIN O1poc;

[IuceMenHbI
KOHTPOJIb;

11. | Tertonepenaya B nmpupone u | 1 0 0 YcTHBIN onpoc;
TEXHUKE

12. | KontponbHas pabora no 1 1 0 KonTponbHas
temaM "CTpoeHue u pabora;




13.

KommuecTBO TEIIOTHI.

VY nenpHas TEINIOEMKOCTD

Y ceTHBII 01IpOC;

BEIIeCTBA

14. | TerutoobmeH. JlabopaTopHas [MpakTiueckas
pabota "UccnenoBanue pabora;
SIBJICHHS TETNIOOOMEHA TIPU
CMEIIMBAaHUU XOJIOAHON U
ropsiue BobI"

15. | TennoBoe paBHOBECHE. [IpakTnueckas
JlaGopatopHas paboTa pabora;
"OnpeneneHue KOIM4ecTBa
TEIUIOTHI, TOTyYEHHOTO
BOJION MpU TEIIOOOMEHE C
HarpeThIM METAIITNYECKUM
uuIuHApOM"

16. | YpaBHEHHE TETIOBOTO [IpaxTrnueckas
Oamanca. Jlaboparopnas pabora;
pabora "Onpenenenue
YIEIbHOM TEINTIOEMKOCTH
BemecTna

17. | Penrenune 3amadu mo TeMe YCTHBIN OIpoc;
"TeriooOmeH" [TucbmenHbII

KOHTPOJIb;

18. | [ImaBneHue u oTBEpACBaHUE YcTHBIN onpoc;
KPUCTAJIIMYECKHX BEILIECTB

19. | YoenbHas Temiora [IpakTuueckas
iaBienus. JlaboparopHast pabora;
pabota "Onpenenenue
YAETBHOU TETIOTHI
IUIABJICHUA JIbaa"

20. | [Tapoobpa3oBanue u YcTHbIH onpoc;
KoHeHcanus. Mcnapenue TectupoBanue;

21. | BnaxHocTb BO3ayxa Y eTHBII 01IpOC;

22. | U3MepeHue BIa)KHOCTH [IpaxTrnueckas
Bo3nyxa. JJaboparopnas pabora;
pabora "Ompenenenue
OTHOCUTEIBHOW BIIAXKHOCTH
BO3IyXa"

23. | Kunenune. Y genpHas Temiora TectupoBanue;

napooOpazoBaHU




24. | Pemrenue 3aga4 mo TeMe IInceMeHHbBIN
"M3MeHeHne arperaTHbixX KOHTPOJIb;
COCTOSIHHH BemecTna"

25. | DHeprus ToIUMBA. Y IenbHas [TuceMenHbI
TEIJIOTa CTOPAHMS KOHTPOJIb;

26. | IlpuHumns! paboTsl Y cTHBIN 0IIpOC;
teruioBbIx ABurarenei. KI1/]

TEIJIOBOTO JIBUTATENA

27. | Pemenue 3aga4 no teme YcTHbI 0npoc;
"TerioBEle BcHUA". Buabl TectupoBanue;
TEeIIonepeIadu, KOJIMYECTBO
TEIJIOTHI, U3MEHEHHUE
arperaTHbIX COCTOSIHUI
BEIIIECTBA, BIAYKHOCTh
BO3IyXa"

28. | Pemrenue 3aga4 mo teMe YCTHBIN 0Ipoc;
"TemnnoBele aBiaeHua". Bumnl IIucrMeHHbIH
TEIJIoNepeauu, KOJIUYECTBO KOHTpOJIb;
TEIJIOThI, U3MEHEHHUE
arperaTHbIX COCTOSIHUI
BEILIECTBA, BIAYKHOCTh
BO3/IyXa"

29. | OGo0maronmii ypok Mo TeMe YcTHbIH onpoc;
"TemnnoBsle ABICHUS" [InceMeHHBIN

KOHTPOJIb;

30. | KonTponbHas paboTa 1o Kontponbhas
teme "Ternosslie sBieHU" pa0ora;

31. | DnexTpuzamus Tel. YcTHBIN onpoc;
BzaumopeiictBue
3apsKEHHBIX TEIl. 3aKOH
Kyiona

32. | DnexTpuueckoe noJe. YcTHBIN 01poc;
Hanpsi>xkeHHOCTD 110JIA. IIncemenHbI
[IpuHuun cynepno3unun KOHTpOJIb;
3JIEKTPUYECKUX MOJIEH

33. | Hocurenn 3meKTprU4eCcKux YcTHBIN onpoc;
3apsiiOB. 3aAKOH COXPAHEHUS
JEKTPUYECKOTO 3apsaa

34. | Crpoenue aToma YcTHBIl onpoc;

IIcbMeHHbBIN

KOHTPOJIb;




35.

[IpoBOIHUKY U TUINEKTPUKH.
JlaGopatopHas paboTa
"UccnenoBanue OeiCTBUA
AIEKTPUYECKOTO TOJISI Ha
MPOBOJIHUKH U JUAJIEKTPUKHU"

[IpakTnueckas
pabora;

36. | O6o0IIarOIU YPOK TI0 TEME YcTHbIH onpoc;
"DneKTpuUeCcKue 3apsabl. 3ayer;
3apspKeHHBIE Tena U UX
B3auMo/eiicTpue”

37. | Onexrpuueckuii Tok. Cuna Y eTHBIN 01IpOC;
TOKa

38. | UcTOYHHKY TOCTOSIHHOTO YcTHbI onpoc;
TOKa

39. | AelicTBUS 3JEKTPUUECKOTO Y cTHBIN 0IIpOC;
TOKa

40. | DeKTpUIECKHil TOK B YcTHBIN onpoc;
AKHUJKOCTSIX U ra3ax

41. | OnekTpuyeckas LeMb. [IpakTrueckas
JlaGopatopHas paboTa pabora;
"COopka 1 mpoBepka paboThI
JIEKTPUUYECKON 1eTH
MOCTOSIHHOTO TOKa"

42. | Cuna Toka. JlabopatopHas [TpakTuueckas
pabota "U3mepenue u pabora;
peryiaupoBaHue CUiIbl TOKA"

43. | DneKTpUYECKOE HAIIPSHKEHHUE. [IpakTrueckas
JlaGopatopHas paboTa pabora;
"U3mepenue u
peryaupoBaHue
HanpsixeHus"

44. | ComnpoTuBieHue [IpaxTrueckas
npoBoIHKKA. JITabopaTopHast pabora;
pabota "UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA,

UAYLIETO Yepe3 pe3ucTop, OT
COINPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucTtope”
45. | 3akoH Oma Jy1sl ydacTka Henu YeTHBIN O1poc;

IIcbMeHHbBIN

KOHTPOJIb;




46.

VY aenpHOE CONPOTHUBIICHHE
BemiecTBa. JlabopatopHas
pabota "3aBHCHUMOCTb
3JEKTPHUUECKOTO
COIIPOTHUBJICHUS POBOJAHUKA
OT €ro JUIMHBI, TUIOLIAAN
HONEPEYHOT0 CEUSHHSI U
Marepuana"

[IpakTnueckas
pabora;

47.

Peocrat. JlaboparopHas
pabora "PerynmupoBanue
CHJIBI TOKa peocTtaToM"

[IpakTnueckas
pabora;

48.

[TocnenoBarensHOE
COEJIMHEHUE NTPOBOJHUKOB.
JlaboparopHnas paboTa
"[IpoBepka mpaBuia
CJIO’KEHUS HaIlPsDKEHUH pu
H0CJE10BATEIbHOM
COEJIMHEHUH JIBYX
pe3uctopon”

[IpakTnueckas
pabora;

49.

[TapannensHOE coequHEHNE
MPOBOTHUKOB. JIabopaTopHas
pabora "[IpoBepka mpasuia
AJi1 CUJIBI TOKa IMpH
napajuieIbHOM COCTUHEHUT
pe3uctopos"

[IpakTnueckas
pabora;

50.

CwMelIaHHbIE COSTUHEHUS
MIPOBOJHUKOB

Y eTHBIN 01Ipoc;
[IuceMenHbI

KOHTPOJIb;

51.

Pabota u MmomHOCTh
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns—JIenna

YcTHBIN onpoc;

52.

Pacuét paboTsl 1 MOIIHOCTH
Toka. JIabopaTopHbIE OTIBITHI:
"OnpezneneHue paboThl U
MOILHOCTH JIEKTPUYECKOTO

TOKA"

[IpakTnueckas
pabora;

53.

DIIEKTPOIPOBOJIKA U
MOTPEOUTETN DIICKTPUIECKOU
sHepruu B ObITy. KopoTkoe
3aMbIkaHue. JJaboparopHast
pabora "Onpenenenne KII1]
HarpeBaTesl.

[IpakTnueckas
pabora;




54.

Pernrenne 3aga4 1mo reMam
"Cuia Toka, HarpsiKeHue,
CONpPOTHUBIIEHUE, 3aKOH OMa
JUISl ydacTka nenu"

Y eTHBIN 01Ipoc;
[IuceMenHbI

KOHTPOJIb;

55. | Pemenue 3aga4 o remam VYeTHBII 0onpoc;
"3akon OMma Jj1s1 yyacTka TectupoBanue;
1emnu, paboTa U MOIIHOCTh
TOKa, 3akoH Jlxxkoyns-Jlenmna"

56. | O60o0marmui ypoK mo Teme YCTHBIN 0Ipoc;
"DnekTpuueckue siBiaeHus" CaMooI1IeHKa ¢

HCIIOJIb30BaHUEM
«OLEHOYHOTO
JUCTaY;

57. | KouTponbHas paboTa 1o KonTponsHas
TeMe "DIEeKTPUIECKHE pabora;
SABJICHUS "

58. | MarautHoe noze. OnbIT YeTHBIN 01Ipoc;
Opcrena. JlabopaTopHas [IpakTrnueckas
pabota "HccnenoBanue pabora;
JEUCTBUS SJIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTPEJIKY
"

59. | MaruutHOe noJ1E [IpaxTrnueckas
3JIEKTPUYECKOTO TOKA. pabora;
DIIeKTPOMAarHur.

JlaGopartopHnast pabota
"OnBIThI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTb CHJIbI
B3aMMOJIEHCTBUSI KaTYLIKH C
TOKOM U MarHuTa OoT CUJIbI
TOKa U HaIllpaBJICHUS TOKA B
KaryIke"

60. | IlocTosiHHBIE MAarHUTHI. [IpakTuueckas
JlaGopaTopHbie pabOoTHI pabora;

"UccaenoBaHnue MarHUTHOTO
B3aMMOJIEHCTBHS
IMOCTOSSHHBIX MarHUTOB" U
"N3yueHne MarHuTHOTO MOJIS
MOCTOSTHHBIX MarHUTOB MPHU
HUX 00bEeIMHEHHH U
pazneneHun"




61. | MarauutHoe nosie 3eMiu 1 1 0 YcTHBIIM O1poc;
€ro poJib JUIsl )KU3HU Ha
3emuie

62. | JlelictBue MarHuTHOrO noius | 1 0 VYeTHBII 0onpoc;
Ha MPOBOJHUK C TOKOM ITuceMeHHEbIN

KOHTPOJIb;

63. | DnexTpoaBUrareinn 1 1 [IpakTuueckas
IIOCTOSTHHOTO TOKa. pabora;
JlaboparopHas paboTa
"KoHncTtpyupoBanue u
u3yuyeHue padoThl
3jeKkTpoaBurarens"”

64. | KII/] anexkrpoasuraresns 1 0 YcTHBI 01poc;

TectupoBanue;

65. | KonTponbHas paboTta 1o 1 0 KonTponbHas
TeMe "MaruutHele IBICHUS" pabora;

66. | [loBTOopenue u 06001ICHIE 1 0 VYcTHbIH onpoc;
cojiepkaHus Kypca GU3NKU 8 CamoorieHka ¢
KJiacca. UCIIOJIb30BaHUEM

«O11eHOYHOT O
JUCTay;

67. | IIpomexyTtounas arrectanus. | 1 0 Kontponbhas
Hrorosast KOHTpoOJIbHAA pabora;
pabota

68. | AHanM3 KOHTPOJIBHOM 1 0 YcTHbI onpoc;
paboThI. 3aKTIOYUTETHHBIN
YPOK

OBILEE KOJIMYECTBO 68 23.75

YACOBIIO ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

®duzuka;
8 xiacc/Ileprimikun A.B. Mocksa Jlpoda;
Beenure cBoil BapuaHT:

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

n

I'pomuieBa O.U. MeTtonuueckoe mocodue mo pusuke k yueoHuky A.B.Ileprimkuna "®dusnka.8 kimacce
Mapon E.A. ®usuka. OnopHbie KOHCIIEKTHI U pa3HOYPOBHEBBIC 3aJaHus. 8 KJ1acC
[Meppimkue A.A. cOOpHHK 33724 110 Qu3HKe. 7-9 KIacchl

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET
https://resh.edu.ru/subject/28/8/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPY/IOBAHHUE

Komnerorep, MynbTuMeauiinslii npoextop, MHTepakTiBHAas qocka, Habop nabopaTopHOro o60pyoBaHus

JIA (I)I/I3I/ILICCKOFO 9KCIICPUMCHTA.

OBOPYJIOBAHME JIJISI TPOBEJIEHUSI JABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIMI

1. CrangapTHbIil HAOOp JTAOOPATOPHOTO OOOPYAOBAaHUS YUEHUKA, BUPTyallbHas (huzndeckast 1adopaTtopus

2. Ob6opynoBanue «Touka pocTa» Ajisi MPOBEACHUS JJA0OPATOPHBIX, MPAKTUYECKUX paOOT, IE€MOHCTpAIUH:
HOYTOYKH ¢ Tporpammoit «Hayumaoy»
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