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IHOACHUTEJIBHASA 3AIINCKA

CopepxaHre MPorpaMMbl HAIPaBICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHM3aIMio U3ydeHus: (U3UKHU Ha JesITeIbHOCTHON OCHOBE. B Hell yunTHIBatOTCS BO3MOKHOCTHU ITpeIMeTa
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUPyeMbIM JUIYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0yueHUs1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX NMPEAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnku — cucrteMoo0pas3yronuii 11 €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB, TOCKOJIBKY
(bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U BJICHUN, M3y4aeMbIX XUMHUEH, OM0JIoruel, acTpoHOMUEH
u pusndeckoit reorpaduei. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKIIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IIPEAO0CTaBIIsAeT Haubosee sicHble 00pa31bl IPUMEHEHHs HAyYHOTO
METO/1a I03HAHUS, T.€. CI10co0a MMOJIydeHNUs JOCTOBEpHBIX 3HaHU 0 Mupe. Hakoner, ¢pusuka — 310
IpeIMET, KOTOPBIA Hapsdy C JpYTHMHU €CTECTBEHHOHAYYHBIMU IIPEIMETAaMU JI0JIKEH JAaTh IIKOJIbHUKAM
IpeCTaBICHNE 00 yBIEKAaTEIbHOCTH HAYYHOT'O HCCIIEJOBAaHUS U PAJIOCTH CaMOCTOSITEIbHOTO OTKPBITUS
HOBOTI'O 3HaHHUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOTO 00pa30BaHuUs B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M MHTEPECa K HAyKe y OCHOBHON MacChl 00yJarOIInuXCs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aearenbHocTu. Ho He meHee
BKHOM 3aJ1ayueil SIBJISIETCS BBISABJICHHUE U MOJATOTOBKA TATAHTIMBBIX MOJIOJIBIX JIFOJIEH TS POIOIIKEHUS
o0Opa3oBaHus U JalbHEUIIeH npodeccuoHAIbHOMN 1eATeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCIIEOBAHUH M CO3IaHUH HOBBIX Te€XHOJIOTUH. COrJIaCHO MPUHATOMY B MEKIYHAPOIHOM COOOIIECTBE
ornpezaeneHuto, EcrecTBeHHOHaYYHAsI TPAMOTHOCTD — 3TO CIIOCOOHOCTD YENIOBEKa 3aHUMAaTh aKTUBHYIO TPaK-
JAHCKYIO MO3UIIUIO 10 00IIECTBEHHO 3HAYUMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMU, U €ro
TOTOBHOCTh MHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU UiesMH. HaydHOrpaMOTHBIN YETOBEK CTPEMHUTCS
y4acTBOBATh B ApI'YMEHTUPOBAHHOM OOCYKICHUU MPOOIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPEOYET OT HEro CIAEAYIOIINX KOMIIETEHTHOCTEH:

— HAY4YHO 0OBACHATH SIBJICHUA,
— OICHUBATh U TIOHUMATh OCOOCHHOCTH HAay4YHOI'0 UCCJICAOBAaHM,
— HHTCPHPETUPOBATH JAaHHBIC U UCTIOJIb30BATH HAYYHBIC NOKA3ATCIbCTBA AJI IMOJIYYCHHA BBIBOIOB.

N3ydenue ¢pu3nku ciocoOHO BHECTH pelIaloNIuil BKIaa B (GOpMUpPOBaHUE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIIXCsl.

HEJIA U3YUYEHUSA YYEBHOI'O IIPEIMETA «®PU3UKA»

Henu nzyuenus Gpu3uku Ha ypoBHE OCHOBHOI'O 00I11er0 00pa3oBaHus onpeseneHs B Konuenmmu
npenoaaBaHus yueoHoro npeaMera «du3nka» B 00pa3zoBaTeIbHBIX opranu3anusax Poccuiickoit denepanun,
pealn3yIoNMX OCHOBHbIE 00111€00pa30BaTeIbHbBIE MPOTpaMMBbl, YTBEPKIEHHOH pemenneM Komnernn
MunucrtepctBa npocseiienus Poccuiickoit ®eneparuu, nporokon ot 3 aekadps 2019 r. Ne [1K4BH.

Henu uzyuenust puszuxu:

— mnpuoOpeTeHre HHTepeca U CTpeMIICHHs 00yJaroUXCs K HAYYHOMY U3YUYEHHUIO TPHPOJIBL,
pa3BUTHE UX MHTEJUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC HpeI[CTaBJICHI/Iﬁ 0 HAYYHOM MCTOAC MO3HAHUA U (pOpMI/IpOBaHI/IC HUCCICA0BATCIIBCKOI'O
OTHOIICHUS K OKPYXAIOMIUM SBJICHUAM,



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PECHUS KaK PE3yJIbTaTa U3YYCHHUsI OCHOB CTPOCHHS MAaTePUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— ¢opMupoBaHUE NIPEACTABICHUH O POIU (DU3UKHU TSI pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOArOTOBKA K JJaJIbHEHIIEMY O0YyYEHHIO B TOM HaIllpaBJICHHUH.

JlocTrkeHre 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHUs 00SCIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BECIICCTBA, O MCXAHNYCCKUX, TCILJIOBBIX,
OJICKTPUYCCKUX, MAIrHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMCHI/Iﬁ OIMCBLIBATH U OOBICHATH (1)I/ISI/II'ICCKI/IC SIBJICHHUA C UCIIOJIB30BaHUEM
IMMOJIYYCHHBIX 3H8.HI/II71;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTeI‘/'IH_II/IX paC‘IéTHLIX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOIaTh MPUPOIHBIC SBICHUS M BBITIOJIHATH OIBITHL, JJA0OPaTOPHBIC PA0OTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJIEPKaHUs, BKIF0Yask HHPOPMAITHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTUUYECKOE OIICHUBAaHNE HH(POpMAIIHH;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETbHOCTH, CBI3aHHBIMHE C (DU3UKOM, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXKCHUAX q)HBHqCCKOfI HAyKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gpu3nku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 ywacoB mo 2 yaca B HEHAEIIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TemsioBbIe IBJICHUSA

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pasmepbl
aTOMOB ¥ MOJIEKYJI. OIBITHI, OATBEPKIAIOIIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeulecTBa. Kpucrananueckue u aMmopQHbIe Tena.
OOBsicHeHHE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-KHHETUIECKOM
Teopun. CMayMBaHUE U KalIMJUIAPHBIE sABJICHUS. TerIoBoe paclIMpEeHUe U CKaTHE.

Temneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTBIO TETIIIOBOTO IBUKCHUS YaCTHII.

BuyTpennss sneprust Crioco0bl H3MEHEHHSI BHYTPEHHEH SHEpIHu: TEIUIONepeiaya i COBEPIICHNE pabOTHI.
BI/IZ[BI TCILIONCpCaAaqun: TCIIOMPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.

KonmuecTBo TemoThl. Y aenbHas TemIoEMKOCTh BelecTBa. TermiooOMeH 1 TeIIoBOe paBHOBECHE.
VpaBHeHue TemoBoro 6ananca. IlnaBnenue n oTBepaeBaHHE KPHCTAUIMYECKUX BEIIECTB. Y IeNbHAs
teruiora miasneHus. [lapoobpazosanue u konneHcanus. Mcnapenue (MC). Kunenue. Y nenpHas Temiora
napoo0pa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHHUS OT aTMOC(EepHOro AaBieHHs. BiaxkHoCTh Bo3Lyxa.

OHeprus TOmuBa. Y AeabHas TEII0Ta CrOPaHUsL.

[Tpuntume! padoTs! TermnoBsix ABuratenei. KITJI rermoBoro asuraresns. TeraoBbie IBUTAaTeId U 3alUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpallleHus YHEPTUH B TeII0BbIX mpoiieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGimroienue siBjieHUI CMaYMBaHKS M KaIMJUISPHBIX SBJICHUN

. Habmroienue TemnoBoro pacimupeHus Tein

. I3meHeHue naBieHus ra3a npyu U3MEeHEHUH 00bEMA U HarpEeBAHUU WITH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH
10. CpaBHEeHME TEIIOEMKOCTEN Pa3TMYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEpaTyphl IPH IJIaBICHUN
13. Moaenu TEIUIOBBIX JBUTATEICH

Jlabopamopnwvie pabomot u onvimul

1. OnbITH MO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO PUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM MJIM caxapa

3. OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUJKOCTEN U TBEPIBIX TeI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUSI BO3/1yXa OT ero 00béMa 1 HarpeBaHUs WU
OXJIaKJICHUS

6. [IpoBepka runoTe3bl TMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEeMIEepaTypsl

7. HabmroieHue u3MeHeH!sl BHYTPEHHEN SHEpruy Tejla B pe3ysbTaTe TeIuionepeauu U padboThl BHEIIHUX
CHII

8. MccnenoBanue sIBJICHUS TEIUIOOOMEHA TIPH CMEIIUBAHUH XOJIOHON U TOPSYEH BOJIBI

9. OnpeneneHue KOINYECTBA TEIUIOTHI, TOJIyYEHHOT'O BOJON IPU TEMJI000MEHE C HArPEThIM
METAININYECKUM LIAJIUHAPOM



10. Onpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEILHOM BIAXKHOCTH BO3IyXa
13. Onpenenenue yieabHON TEMIOTHI IIJIABJIICHUS JIba

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

OnekTpusanus Tei. [[Ba poaa anexkTpuueckux 3apanoB. BzaumoencTeue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTbD CHUJIbI B3aUMOJICHCTBUSI 3aPSHKEHHBIX TEJ OT BETUYUHBI 3apSJI0OB U PACCTOSIHUS MEXKITY TEIAMHM).

DnekTpuieckoe moiie. Hanpsmk€HHOCT AieKTprueckoro nodist. [IpuHIuN cyneprno3uium 3J1eKTPUIeCKUX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsa0B. DIeMEeHTapHbIN iekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS 3JIEKTPUYECKOr0 3apsa.

ONEeKTpUYECKU TOK. Y CI0BUS CYIIECTBOBAHUS SJIEKTPUYECKOT0 TOKA. MICTOUHMKY MOCTOSTHHOT'O TOKA.
JlecTBUSI 3JIEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUI TOK B )KHUJKOCTSIX
U rasax.

Onekrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETTBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa Juid yyacTka uenu. [locnenoBarenbHoe U apaielbHOE COSTUHEHNE
IPOBOIHUKOB.

Pabota u Mo1IHOCTD A5eKTpuYecKoro Toka. 3akoH Jxoyns— JleHna. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKO SHepruu B 0bITY. KopoTkoe 3ambikaHUeE.

[TocTosiHHBIE MarHUTHL. B3anMoneiicTBHe MOCTOSHHBIX MAarHUTOB. MarHutHoe noje. MarHuTHoe noie
3eMJIM U €ro 3HaYeHHe AJs sKU3HU Ha 3emie. OnbIT Opcerena. MarHUTHOE NOJI€ AIEKTPUYECKOro TOKA.
[IpuMmeHeHne IeKTPOMarHuToB B TEXHUKE. J{efiCTBME MarHUTHOTO I10JIsl HA IPOBOJHUK C TOKOM.

DneKTpOoABUTaTEIb MOCTOSIHHOTO TOKa. Vcroyib30BaHNe JIEKTPOABUraTeNIel B TEXHUUECKUX YCTPOMCTBaxX U
Ha TPAHCIIOPTE.

OmnbiTel @apajes. SBnenue snekTpoMarauTHo! MHyKIMHU. [IpaBuno Jlenna. Dnexkrporeneparop. CriocoObl
MIOJIYYEHUS AJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu

DneKkTpu3zanus Tei

JIBa poJia 2IEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apSHKCHHBIX Tell
YCTpolcTBO U ACMCTBHE 3JIEKTPOCKOIA

DnexTpocTaTH4ecKast HHIyKIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpOBOTHUKY ¥ TUATEKTPUKH

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOIO I10JIA
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M CTOYHUKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2NEKTPUYECKOTO TOKA

10. DnexkTpruyeckuii TOK B ) KUJIKOCTH

11. I'a30BBIi1 pa3psan

12. I3MepeHne cuibpl TOKa aMIIepMETPOM

13. I3MepeHne 37eKTpUIECKOTO HANPSDKEHUST BOJIBTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBIICHUI

15. B3aumoneicTBUE OCTOSIHHBIX MArHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs OJIIOCOB MarHuTa 17.
MonenrpoBaHue MAarHUTHBIX ITOJIEW TOCTOSTHHBIX MarHUTOB

18. OnbIT OpcTena



19. MarauTHOE 1oJ1€ TOKa. DJIEKTPOMarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HAa TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesib NOCTOSHHOTO TOKA

22. UccnenoBaHue SBICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJIEHUs HHIYKIIMOHHOTO TOKa OT YCJIOBHUN €ro BO3HUKHOBEHHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OmnbITHI IO HAOTFOICHUIO SJICKTPU3AINH TEJI MHIYKIIMEH U IIPH CONPUKOCHOBCHUN
HccnenoBanue NeicTBUS SIEKTPUIESCKOTO MO HA IIPOBOAHUKH U JIUICKTPHKH
COopka 1 mpoBepKa padOThI IMEKTPHUIECKOH IETTH MOCTOSHHOTO TOKa

W3mepeHue u peryImpoBaHue CHITbI TOKA

A e

W3mepenue u peryanpoBaHue HAMIPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HIIYILIETO Yepe3 Pe3UCTOp, OT CONPOTUBIIEHUS Pe3UCTOpa U
HaIpPSDKEHUS Ha pe3UCTope

7. ONBIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOI'O COITPOTHBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/IM MTONIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUH JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIst CUIIbI TOKA IPHU NMapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI JIEKTPUUECKOTO TOKA, UIYILETO Yepe3 PE3UCTOP

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTOPE

12. ViccnenoBaHne 3aBUCHMOCTH CUJIbI TOKA, UYILET0 Ye€pe3 JIAaMIIOUKY, OT HANPSKEHUs Ha Hell

13. Onpenenenune KIIJ[ narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aUMO/JICHCTBHS IOCTOSTHHBIX MarHUTOB

15. 3ydyeHne MarHuTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB MPU UX 00BbETUHEHUH U pa3/ielIeHUN

16. ViccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnbIThL, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJEHCTBHS KaTYIIKH C TOKOM M MarHuTa OT
CHJTBI TOKA W HAIPaBJICHUS TOKA B KaTYIIKE

18. U3ydenue neiicTBUS MarHUTHOTO TOJISL HA POBOJAHUK C TOKOM

19. KonctpynpoBanue u u3ydeHHe paOOThl JEKTPOJBUTATENS

20. Uzmepenne KIIJ] anekTpoBUraTesIbHON YCTAaHOBKH

21. OnbITHI 10 MCCIIET0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHAYKIUU: UCCIIEOBAHNE U3BMEHEHUN

SHAYCHUA U HAIIPABJICHUSA UHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6ocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nuecKol HayKu;

— HOEHHOCTHOC OTHOLICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHI)IX (1)I/ISI/IKOB.

I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKAE€HUH OOIIECTBEHHO-3HAUYMMBIX U ATUYECKUX IpoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (HU3UKY;

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO.

Icmemuueckoe éocnumanue:
— BOCHPHUATHUC SCTCTUUCCKUX KAYCCTB @HSHH@CKOﬁ HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHH:A, CTPOT'OCTH,

TOYHOCTH, JJAKOHHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (PU3MYECKOI HAYKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIBCKON JESTENHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTHU IPaBUJI 0€30MacHOI0 MOBEJCHHS Ha TPAHCIIOPTE, Ha JIOPOTrax, C NEKTPHUUECKUM U TETIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE Y4acTHe B PEUICHUH MPAKTUYECKHX 3a/1a4 (B paMKax CEeMbH, LIIKOJIBI, TOPO/Ia, Kpast)
TEXHOJOTUYECKOW M COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UYECKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3YYEHHUIO MpodeccHil, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe eocnumanue:
— OpHUEHTalus Ha MPUMEHEHHE (PU3NUECKUX 3HAaHUHU JJIs peleHus 3a7a4 B 001acTi OKpYXKaromien
Cpenbl, IUIAHUPOBAHUS MIOCTYIIKOB U OIIEHKH UX BO3MOYHBIX ITOCJIEICTBHM JIUIS1 OKPYKAFOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa SKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuarue2ocsa K UsMeHAIOUWUMCA YC106UAM COYUANbHOU U RPUPOOHOIL CPEdbl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOIHEHUN UCCIIETOBAHUI U MTPOEKTOB (hHU3HUECKOM
HANPAaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;
— TOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO NEATEIbHOCTh;

— TOTpeOHOCTH B (POpMUPOBAHMM HOBBIX 3HAHH, B TOM UucIiie GOPMYIUPOBATH UIEH, MOHATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acT (pu3ukw;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHUN HOBBIX (PM3UUYECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3AaUMOCBSI3U IPUPOJIBI, 00IIIECTBA M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUI ¢ Y4ETOM BIUSHUS Ha OKPYXKAIOIUIYIO CPEly, BO3SMOXKHBIX ITI00AIBHBIX

IOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKN O0OBEKTOB (SIBJICHUN);
— yCTaHaBIUBAaTh CYIIECTBEHHBIH MPU3HAK KIACCH(PUKAIIMU, OCHOBAHHUS JIJIsl 000OIIEHUS U CPABHEHNUS,
— BBIABJIATH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PaCCMAaTPUBAEMBIX (DaKTax, TaHHBIX ¥ HAOIOICHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBISBJISITH IPUUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUHN (PU3HUECKUX SIBJICHUH U MPOLIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BaHUEM JACTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSTENIbHO BBIOUPAThH CIIOCO0 perieHus yueOHou husnueckoi 3aqaun (CpaBHEHHUE HECKOIBKIX
BApUAHTOB PEILICHUsI, BLIOOp HanOoJIee MOIXOSIIETO C YYETOM CaMOCTOSTEIBHO BhIIEIEHHBIX

KPUTEPUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY ILJIAHY OIBIT, HECIIOKHBIN (PU3NYECKUIl
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNEe (PU3NUECKOTO SIBICHHUS,
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYUEHHYIO B XOJI€ UCCIIEI0BaHUS
WJIH SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYyIUPOBaTh 000OIIEHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, OMbITA, UCCIIETOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJAJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBABUTaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpE MHPOPMALIUN HITH
JAHHBIX C YU4ETOM NIPEeASIOKEHHON YueOHO! (PU3NUECcKOi 3aauu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIIHIO pa3IMYHBIX BUIOB U GOpM
IIPE/ICTABIICHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBICHU HHPOPMALIUU U WILTIOCTPUPOBATH

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaguKoil U uX KOMOWHAIUSMU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGIZCTBPI?I



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJlbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKAaeMOI TeMbl M BBICKA3bIBAaTh UJICH, HAIICJICHHBIE HAa DPELICHUE 3aaud U
HOJJIepAKaHUE OJIaroKeIaTelbHOCTH O0IIEeHHS;

— COIIOCTaBJISATh CBOM CYXKJIEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUaora, OOHapyX1BaTh
pa3jiryre U CXOJICTBO MO3UIINIA; BEIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHoCmb (COMPyOHUUECME0):

— MOHHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMaH/JHON ¥ HHIUBUyaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATb LCJIN COBMECTHOM ACATCIIbHOCTU, OPIraHNU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacrpenenaTb poyit, 00CyX IaTh MPOLIECCHI U Pe3yIbTaThl COBMECTHOM paboThI; 0000IaTh MHEHHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O pE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hopMyIUpPOBAaHHBIM YYACTHUKAMH B3aHMOJICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu;l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3JIIMYHBIX MOJAX0AAX MPUHATHUS PELICHUHN (MHIUBUAYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu WU MJIaHa UCCIIEI0OBaHMS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeiaraeMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYyAIIMH ¥ MPEJIarath MiaH €€ N3MEHEHUS;

— OOBSICHATH NPUYMHBI JOCTHKEHHS (HETOCTHIKEHUS) Pe3yIbTaTOB JESITEIbHOCTH, AaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY;

— BHOCHUTDB KOPPEKTUBEI B ICATCIbHOCTD (B TOM YHCJIE B XOJI BBITIOJTHECHUA (bI/ISI/I'-IeCKOFO HCCICI0BaHUs
NN npoeKTa) Ha OCHOBC HOBBIX O6CTO${TCJ'H:CTB, U3MCHUBIINXCA CHTy&LIPIfI, YCTAHOBJICHHBIX OIJ_II/I6OI(,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATb COOTBCTCTBHUC PE3YyJIbTaTa LCJIU U YCIIOBUAM.
QMOMMOHaJleblﬁ UHmelieKkm:

— CTaBUTh ce0s HAa MECTO JAPYroro YeloBeKa B X0Jie CIopa WK AUCKYCCUU HA HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ilpunamue cedn u opyaux:

— MpHU3HaBaTh CBOE MPABO HA OUIMOKY MPH pelIeHnH (PU3HUECKUX 3a7a4 WIK B YTBEPXKACHUAX Ha
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Yy 00YUaIOIIUXCS
YMEHUU:

— MHCIOJB30BaTh MOHATHS: Macca ¥ pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKYII,
arperaTHbIC COCTOSIHHSI BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HbIE Tella, HACBIIICHHBIH U HEHACHI-
LICHHBIN [1ap, BIaXXKHOCTh BO3/1yXa; TEMIIEPATYpa, BHYTPEHHsIS SJHEPIUs, TEIUIOBOM JBUTATEINb;
JJIEMEHTAPHBIN JIEKTPUYECKUM 3apsAll, DJIEKTPUUECKOE M0JI€, IPOBOJHUKU U TUIIEKTPUKH, TOCTOSHHBIN
NIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

— pasnuuaTh SABJICHUS (TEIJIOBOE PacIIMPEHHUE/CIKaTHE, TEILIoNepe1adya, TEIIOBOE paBHOBECHE,
CMavyMBaHUE, KAMUJUJISIPHBIC SIBIICHUS, UCITAPEHUE, KOHJICHCALIWS, TINIABJICHHUE, KPUCTAIIIN3ALUS
(oTBepeBaHue), KUIIEHHE, TeILIonepeada (TemIonpoBOIHOCTh, KOHBEKIIHS, U3ITyUYEHUE); SJICKTPU3AIIHS
T€JI, B3aUMOJICUCTBUE 3apSA0B, AEHCTBUS AIEKTPUUIECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBUE
MarHuTOB, IEWCTBUE MArHUTHOTO MOJIA HA IPOBOJHUK C TOKOM, DJIEGKTPOMArHUTHAs MHIYKIIKS) IO OTIH-
CaHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3UIECKOE
SIBIICHWE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(1)I/I3I/I‘IGCKI/IC SABJICHUA B ITPUPOAC: MTOBEPXHOCTHOC HATSAKCHUC U KAIMUJUIAPHBIC ABJICHUA B IIPUPOJL,
KpUCTAJIJIBI B IpHUpoie, n3inydenue CoiHila, 3aMep3aHue BOA0EMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE
pOCHI, TyMaHa, MHEesl, CHETa; 3JIEKTPUUECKUeE SIBIEHUS B aTMoc(hepe, 2JIEKTPUUYECTBO JKUBBIX OPTaHU3MOB;
MarHuTHOE T10JIe 3eMJIH, ApeiQ MO0 COB, pOJIb MArHUTHOTO TTOJIS JUIS XKU3HU Ha 3emiie, HOISpHOe CH-
SIHUE; TIPH 3TOM NIEPEBOIUTH MPAKTUUYECKYIO 3ajlauy B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SBIICHUIA;

— OMNMCHIBATh U3YUYEHHBIE CBOICTBA TEN U PU3NYECKUE SABJICHUS, UCTIONB3YS] (PU3NUECKUE BETUUNHBI
(TemmnepaTypa, BHyTPEHHSS SHEPTusl, KOJIMUYECTBO TEIUIOTHI, YAeIbHasl TEIIOEMKOCTh BELIECTBA,
yJleNIbHasl TEIJI0Ta IIaBJICHUs, yelbHas TeII0Ta 1apooOpa3oBaHus, yelbHas TEIIOTa CTOPaHHUS
TOIINBA, KOA(PPUIIMEHT MOJIE3HOrO JEHCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/yXa,
JNEKTPUYECKUH 3apsill, CHIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE MIPOBOIHUKA, YIEIbHOE
COTIPOTHUBIIEHUE BEIIECTBA, padOTa U MOLTHOCTh AIEKTPUUYECKOTO TOKA); PU ONMHMCAHUU TPABUIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIb3YEMBIX BETMUYMH, 0003HAYECHUS U €JMHULIBI (PU3MUYECKUX
BEJIMYMH, HAXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUYHUHY C JPYTMMH BETUYMHAMU,
CTPOUTH TPaPUKH U3YUEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, (GU3HUECKUE SBICHHS U MTPOLIECCHI, UCIIOB3YSl OCHOBHBIE
MI0JIO’KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYNIEPIIO3ULINH MTOJIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa a5 yyacTka IenH, 3aKoH JKoyis -
Jlenia, 3aKOH COXpaHEHUs SHEPTUH; IIPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3alUCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— OOBSCHATH (PU3NUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaI[Hii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUHMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH 00bsIC-
HeHHe U3 | - 2 JOTHYECKUX IIaroB ¢ onopoit Ha 1 - 2 u3y4eHHBIX CBOKWCTBA (PU3NYECKHUX SBJICHUM,
(GU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE; pelaTh pacu€éTHbIC 3a1a4M B 2 - 3 IeHCTBUS, UCIIOIb3YS



3aKOHBI ¥ (POPMYJIBL, CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a yCIOBUS 3a/1a4l
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JAaHHBIX JUIS PELICHUS 3a7auH, BEIOUPATh 3aKOHBI
U opMyIIbl, HEOOXOAUMBIE 1711 €€ PelIeHNUs, POBOAUTH PACUETHI U CPAaBHUBATH MOJTyYCHHOE 3HAYCHHE
($u3uUecKoil BETMUMNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PECIIUTE IIPH ITOMOIIHA (1)I/I3I/ILI€CKI/IX MCTOOB; UCIIOJIb3Yys
OIMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTD ITOPAAKA
MMPOBCACHUA UCCIICA0BaHUsA, ACJIaTh BBIBOIBI,

— TIPOBOJHTH OIBITHI 110 HAOIOCHHUIO (PU3NYECKHX SBICHUIN UM (PU3HUECKUX CBOWCTB TEJ
(KanwIIsIpHbIE SIBJICHUS, 3aBUCUMOCTbH JIaBJICHUS BO3/1yXa OT ero 00b&Ma, TeMIiepaTypbl; CKOPOCTH IPO-
1ecca OCThIBAHUS/HATPEBAHMSI IPU U3IYYCHUU OT LIBETA U3JTy4aroUIeil/orIonaolel moBepXHOCTH;
CKOPOCTb MCIapEHHMsI BOJBI OT TEMIIEpATyphl )KUAKOCTH U IUIOLIAAH €€ TOBEPXHOCTH; dJIEKTPU3ALIMS Tell
Y B3aUMOJICUCTBHUE JIEKTPUUECKUX 3aps/I0B; B3aUMOCICTBIE TOCTOSIHHBIX MarHUTOB, BU3yaJIU3aLUs
MAarHUTHBIX ITOJIEU IIOCTOSIHHBIX MarHUTOB; JEMCTBUS MarHUTHOT'O 10JI1 HA IPOBOJIHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA ANEKTPOABUTATENS IOCTOSHHOTO TOKa): (OpMYyIHUPOBAThH
IIPOBEPSEMbIE IIPEIION0KEHNS, COOMPATh YCTAHOBKY U3 IPEJI0KEHHOT0 000PYA0BAHUS; OIIUCHIBATH
XO/I OTbITa U (POPMYIHUPOBATH BHIBOIBL;

— BBIIOJHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BJIaXKHOCTH BO3/yXa, CUJIbI TOKA,
HaIpsKCHUA C UCITOJIb30BAHUCM aHAJIOIOBBIX HpI/I60pOB U JaTYUKOB (1)I/I3I/I‘~I€CKI/IX BCJIMYMH; CPAaBHHUBATDb
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

— TPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (pru3nuecKoi BEIMUUHBI OT IPYToil ¢
UCIIO0JIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTUBIICHUS IPOBOJIHUKA OT €r0 JJIUHBI,
IJIOIIAY TIOTIEPEYHOT0 CEYEHHSI U YAEIBHOIO CONMPOTUBIICHUS BEIECTBA ITPOBOIHNKA; CUJIBI TOKA,
UIYLIEro Yepes3 MPOBOJHUK, OT HAIIPSKEHUS Ha IIPOBOJHUKE; UCCIIEJOBAHUE ITOCIIEI0BATEILHOIO U T1a-
paJIeNbHOTO COETUHEHUH MPOBOIHUKOB): TJIAaHUPOBATh UCCIIEIOBaHKUE, COOMPaTh YCTAHOBKY U
BBITNOJIHATh U3MEPEHUS, CIIEYys IPEAJI0KEHHOMY IUIaHy, (UKCUPOBATh pe3yibTaThl MOTYyYECHHON
3aBHCUMOCTH B BHJIE TaOJIUI U IpaUKOB, JIeNIaTh BHIBOJIbI IO Pe3yJIbTaTaM UCCIIEJOBAHUS;

— M[OPOBOAUTH KOCBCHHLIC U3MCPCHU A (I)I/I3I/ILIGCKI/IX BCIINYHMH (y,[[eJ'IBHafI TEIUIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUEC ITPOBOJIHHKA, pa60Ta U MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)Z IJIAaHUPOBATb U3MCPCHU,
CO6I/IpaTB OKCIICPUMCHTAIIbHYIO YCTaHOBKY, CJICAYS HpeZ[HO)KCHHOfI HHCTPYKIMU, U BBIYHUCIIATD
3HAYCHUEC BCIINYUHBI,

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTU IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

— XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS H3YYEHHBIX NMPHOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOii
Ha MX ONMHCaHus (B TOM YHCIIe: CUCTEMa OTOIUIEHHSI TOMOB, TUTPOMETD, NTapoBas TypOHHa, aMIIEepMETp,
BOJIbTMETP, CYETUUK AIEKTPUUECKON SHEPTUH, STEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (MIPUMEPHI), HIEKTPUUYECKHE MTPEOXPAHUTEIH; SJIEKTPOMATrHUT, 3JIEKTPOIBUTATEIb
MOCTOSTHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX SBJIECHUI U HEOOXOAUMbIE
¢duznyeckne 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUUECKHE YCTPOUCTBA U U3MEPUTEbHbIE IPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEND
BHYTPEHHET'0 CTOPaHUs, JIEKTPOCKOII, PEOCTaT); COCTABJIATH CXEMBI DJIEKTPUUYECKUX IIeTIel C
NI0CJIEI0BATENbHBIM U MApaJlIeIbHBIM COEAMHEHHEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB DJIEKTPUYECKUX LIETIEH;

— TPUBOJIUTH NPUMEPHI/HAXOAUTh MH(OPMAIIHIO O TPUMEpaxX MPAKTUYECKOTO UCTIONb30BaHUS



(bU3MYEeCKUX 3HAHUH B TIOBCEHEBHOMN KU3HHU JIJIs1 0OeCIieueHus: 0€30MacHOCTH IPH 00paIeHuH ¢ Ipuodo-
paMM U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAaHEHHs 370POBbS U COOJIIOJCHHUS HOPM 3KOJIOTUYECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh IOUCK HH(pOpMALMM (PU3HMUECKOro cojepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U yTEM CPaBHEHUS TOTIOJIHUTENIbHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALHIO,
KOTOpast ABJISETCS MPOTUBOPEUUBOM MIT MOXKET OBITH HEIOCTOBEPHOIA;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUH YU€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3HYECKOTO
CoJiepXKaHusl, CIPaBOYHbIE MaTEpHUaJIbl, pecypchl ceTu NHTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi UH(POPMALIUK U3 OAHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011ast nH(pOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UYECKOTO COJEPKAHMS, B TOM YHCIIE yOJIMYHO MPEACTABIATH PE3YIIbTaThI
NPOCKTHON MM MCCIIEA0BATEIbCKONW JIEATEIBHOCTH; IPU 3TOM IPaMOTHO MCIOIb30BATh N3yYCHHBIH
HNOHSATUHHBIN anmapar Kypca GHU3HKH, COIPOBOXKAATH BBICTYIUIEHUE IPE3EHTALIUCH;

— IIpH BBIIIOJIHEHUH Y4EOHBIX TPOEKTOB U UCCIIEA0BaHUN (PU3NUYECKUX MPOLIECCOB PACIIPENETAThH
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C [TIOCTABJIIEHHBIMU 3a/1a4aMHU, CIEIUTh 32 BBIIIOJHEHUEM IJIaHa
JEICTBUI U KOPPEKTUPOBATh €0, a/IEKBaTHO OLIEHUBATh COOCTBEHHBII BKJIa/l B AESITEIbHOCTD IPYIIIIBL;
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peliaTh KOH(IUKTHI.



TEMATHYECKOE IINIAHUPOBAHUE

BELIECTBA;
AHasu3 TeKcTa ApeBHUX aTOMUCTOB (HampuMmep, Gpparmenta moamsl Jlykpeuus «O
MIPUPOJIE BELIEH») € U3JI0KEHHEM 000CHOBAHUI aTOMHOM TUIIOTE3b! (CMBICIOBOE
urerne). OLeHka yoequTeNbHOCTH 3THX 000CHOBAHHIT;

O6bsicHeHe OPOYHOBCKOTO IBIKCHUS, BJICHUS TU(PDY3UHN pa3anyuii MeX Iy HUIMH Ha
OCHOBE TIOJIOKEHUH MOJIEKY/IIPHO-KUHETHUECKON TEOPHU CTPOEHUS BELIECTBA;
OObsACHEHNE OCHOBHBIX PA3JIMYMil B CTPOCHUH I'a30B, )KHIKOCTEH U TBEPBIX TEJ C
HCIOJIb30BaHUEM TIOI0KEHUH MONEKYIIPHOKHHETHUECKON TEOPHHU CTPOCHHUS
BELIECTBA;

ITpoBeneHue ONBITOB O BBIPAIIUBAHUIO KPHCTAIOB IOBAPEHHON COMIM UIIM Caxapa;
ITpoBeneHne 1 0OBICHEHHE ONBITOB, IEMOHCTPUPYIOIIUX KAIMIUIIPHBIC SIBICHUS U
SIBJICHAE CMAYHUBAHUS;

OOBsICHEHHE PO KaIWUIAPHBIX SBICHAH IS TOCTYIUICHHS BOJBI B OPraHM3M
pacrennii (MC — Guonorus);

Habmonenne, nposeeHne U 00BICHEHUE OIBITOB 110 HAOIIOACHHIO TEIIOBOTO
PacIIMPEeHHs Ia30B, XKUIKOCTEH U TBEPIBIX TE;

OOBsICHEHHE COXPAaHEHHS! 00BbEMa TBEPABIX TeJl, TEKYYECTH KUIKOCTH (B TOM UHCIIE,
Pa3HHLBI B TEKYYECTH JUIS Pa3HBIX KUAKOCTEH), TaBICHNUS Ta3a;

ITpoBeneHne ONMBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTD JaBICHHS BO3IyXa OT €ro
00BbEMa 1 HarpeBaHMs WM OXJIAXKICHIS, U UX 00BsICHEHIE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YISHHS;

AHaM3 NPaKTHYECKUX CUTYAIUH, CBSI3aHHBIX CO CBOMCTBAMHU I'a30B, XKUAKOCTEH 1

TRANTIIV Ton:

Ne | HanmeHoBanue pa3ngenoB u | Koandecrso yacos Jara Buasl nesitesbHOCTH Busapl, JJ1eKTpoHHbIe (LU (PPOBbIE)
n/n | TeM NpOrpamMMsl H3ydeHust dopmbr o0pa3soBaTelbHbIE PeCypehl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE KOHTPOJISt
paboTbl paboTnl
Paznen 1. TensoBble siBJIeHHS
1.1. | Crpoenue u cBoiicTBa 7 1 01.09.2022 | HabxroaeHue 1 HHTEPIIPETALHS OIBITOB, CBHIETENbCTBYIOLIMX 00 ATOMHO-- VerHblid 1. https://iu.ru/video-lessons/c3c93c91-
BelIeCTBa 24.09.2022 | MoJIeKyIAPHOM CTPOSHHH BELIECTBA: OIBITHI C PACTBOPEHUEM PA3INYHBIX BEIIECTB B ompoc; e17f-4f1c-b122-af3e4524f1cl

BOJIE; Jla6oparopnas | 2. https:/fizidka.ru/ogje-2018-po-
Peluenue 3a/1a4 10 OLEHMBAHHMIO KOJIMYECTBA aTOMOB MJIM MOJIEKYJl B €/IMHHIE 00bEMa | paboTa; fizike/stroenie-veshhestva-modeli-

stroenija-gaza-zhidkosti-i-tvjordogo-
tela.html

3. https://www.youtube.com/watch?
v=H5Fhf1G6W_c

4. https://www.youtube.com/watch?
v=ShTzPITAavY

5. https://infourok.ru/urok-po-teme-

teplovoe-rasshirenie-2746185.html




1.2.

TenoBblie npoueccolt

23

26.09.2022
24.12.2022

OG60CcHOBaHKE MPABUIT H3MEPEHHUS TEMIIEPATYPbI;

CpaBHEHHUE pa3IHYHBIX CIOCOOOB H3MEPEHHS U LKA TEMIICPATYPbI;

Hab6monienye 1 00bSCHEHHE OIBITOB, IEMOHCTPUPYIOIINX U3MECHEHHE BHYTPCHHEH
SHEPIruH Teja B pe3yJbTaTe TeIUIoNepejau 1 padoThl BHEIIHHX CHIL;

Habmonenue u 00BbSICHEHHE ONBITOB, 00CYXICHHE IPAKTHIECKUX CUTYAIHI1,
JeMOHCTPHUPYIONINX Pa3INYHbIC BUBI TEIUIONEPEIaut: TeIIIONPOBOTHOCTS,
KOHBEKIHIO, H3IIy4CHHUE;

HccnenoBanue sBIeHAS TEII000OMEHA IIPH CMEIINBAHUN XOIOAHON U Topsiueil BOJbI;
Habmonenne ycTaHOBIEHHUS TEINIOBOTO PABHOBECHS MEXK/Iy Topsiueil 1 XOI0IHOH BOJON;
Omnpenenenne (I3MepeHNE) KOJIHMIECTBA TEIUIOTHI, IIOIYYSHHOTO BOJOH Ipu
TEII000MeHe ¢ HarPeThIM METAJLTHIECKUM IIUIHHIPOM;

Omnpenenenne (I3MepeHNe) yASIbHON TEIIOEMKOCTH BEIECTBA;

Pemenne 3a1a4, CBS3aHHBIX C BBIYUCICHHEM KOIMYECTBA TEILIOTH! U TEIUIOEMKOCTH IIPU
TEeII000MeHe;

AHanu3 cuTyanuil IpaKTHIECKOTO UCIIONIb30BaHMS TEILIOBBIX CBOICTB BEIIECTB U
MaTepHaJIoB, HaIpUMEp B LIeJIAX SHeprocOe pexeHus: TeIIOU30 NS,
9HEeprocOeperaomue KpbIiu, TePMOAKKYMYISTOPHI H T. 11.;

HabGnroneHue sBneHuil HCIapeHuUst 1 KOHICHCALUHY;

HccnenoBanue mpouecca HCIapeHus pa3IHuHbIX KUIKOCTEH;

OObsCHEHNE SBJICHUI HCTIAPEHUS U KOHJICHCALIMK HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
yUEHHS;

Habnronenue u 00bICHEHUE NPOLIECCa KUTICHUS, B TOM YHCIIE 3aBUCUMOCTH
TEeMIIepaTypbl KUIIEHHUs OT IaBICHHS;

Onpezenexue (M3MepeHUe) OTHOCUTEILHON BIKHOCTH BO3yXa;

Habmronenue nmponecca IIaBIeHUs KPUCTAIUIMYECKOTO BEIIECTBA, HALIPUMED JIbIa;
CpaBHEHHE IIPOLIECCOB IIABICHUS KPUCTAIUIMIECKHX TeJ H pa3MATYEHUs IIpU
HarpeBaHNu aMOpP(HEIX TE;

Onpenenenne (M3MepeHNe) yASIbHON TEIUIOTH IUIaBIeHNS JIbJa. OObsACHEHNE SBICHNH
IUIABJICHUS] M KPUCTAJLUTM3AIUI HAa OCHOBE aTOMHO-MOJIEKYJIIPHOTO YICHHUS;

Pemenue 3a1a4, CBSI3aHHBIX C BBIYMCICHHEM KOJTMYECTBA TEIUIOTHI B IIPOLIECCAX
TeIUIoNepeiadu PH IUIaBICHUH W KPUCTAUIN3aUY, NCIIApEHNH W KOHICHCALINH;
AHanu3 CHTyanuil NPaKTHIECKOTO IPUMEHEHHS SIBICHUI IUTaBICHNS U
KPUCTAIUTH3AIMH, HAT[PUMED, HOTyIeHIe CBEPXYHCTHIX MaTePHAJIOB, COJIEBAs TPeKa U
ap.;

Anamms3 paboThl ¥ 00BSICHEHNE IPUHIIAIA ISHCTBHUS TEIIOBOTO IBUTATEIS;
BrIunciieHre KoMM4IecTBa TEIUIOTE, BBIIEISIOMEr0Cs IPH CTOPAHUH Pa3INIHBIX BHIOB
TorutuBa, U KI1J] nBurarens;

O6cy:xIeHHe 3KONOTHIECKHX MOCIeICTBUH UCIOIb30BaHMUsS JBUTaTeNel BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX M ruapo3anekTpocTaniuii (MC — 3Koa0rus, XuMus);

VYernbrii
ompoc;
KoHTtponbHas
paborta;
JlaboparopHast
pabora;

POIII, ypoku 1-13, 8 xmacc

HWroro no pazaeny
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Pa3znen 2. DaexTpuyeckue H MATHUTHBIC SIBJICHHS




2.1

JJeKTpuYecKHe 3apsabl.
3apsiikeHHbIE TeJIa 1 HX
B3aMMO/IeliCTBHE

26.12.2022
25.01.2023

HabnroneHue v NpoBeieHUE OIBITOB 10 3JIEKTPU3ALUHU Tl IPU COPHUKOCHOBEHUH U
WHYKIUCH;

Habmonenune u 00bsCHEHHE B3aMMOICHCTBHS OTHOMMEHHO U Pa3HOMMEHHO
3apSOKEHHBIX TEll;

OObsCHEHNE MPUHIIKIIA JSHCTBHUS IEKTPOCKOIA;

OOBsICHEHHE SBJICHHHN dIEKTPH3ALHH IIPH CONPUKOCHOBEHHH TEJ M HHAYKLHEH ¢
HCTIONB30BAHUEM 3HAHUI O HOCUTEJISIX NIEKTPHYECKUX 3apsi/IOB B BEIIECTBE;
PacnioznaBanue U 00bSCHEHUE SBICHUI JICKTPU3ALUH B TOBCEAHEBHOW KU3HH;
Hab6nronenue u 00bSICHEHUE ONBITOB, MIUTIOCTPUPYIOIIMX 3aKOH COXPaHECHUS
UIEKTPUYECKOr0 3aps/ia;

HabnroeHne OnbITOB 10 MOASITMPOBAHUIO CUIIOBBIX JIMHUIT JIEKTPUYECKOTO TI0JIS;
HccenenoBanue AEHCTBUS IEKTPUUESCKOTO 1101 HA POBOJIHUKH M AUIJICKTPUKH;

YcTHbIit
0IIpoc;

POIII, ypok 12, 8 xmacc

2.2.

IocTosinubIi
3JIeKTPUYecKHii TOK

22

26.01.2023
19.04.2023

HabOnroneHue pa3IMuHbIX BUJIOB JCHCTBUS 3IEKTPUUECKOTO TOKA U OOHAPYKEHHE ITUX
BUJIOB JICHCTBUS B IOBCEIHEBHOM KU3HHU,

COopKa 1 UCTIBITAHUE HIEKTPUUECKOI eI TOCTOSHHOTO TOKA;

VI3mepeHue CUilbl TOKa aMIIepMETPOM;

V3mepenue 371eKTpUYECKOro HarpsuKeHHs: BOJIbTMETPOM;

IpoBeneHue u 0OBACHEHUE ONBITOB, IEMOHCTPUPYIOLIHX 3aBUCUMOCTh
JIEKTPUYECKOrO CONPOTUBIICHUS IPOBOIHUKA OT €r0 UIMHBI, IUIOIAJ1 IOIEPEYHOro
CEYCHMS U MaTepuala;

HcenenoBanue 3aBUCHMOCTH CHIIBI TOKA, TIPOTEKAIOIIET0 Yepe3 Pe3ucTop, oT
CONPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUSIHA PE3UCTOPE;

IpoBepka npaBuiia CIOKEHHS HANPSHKEHUI TIPU MOCIIE0BATEIBHOM COEAMHEHUH JBYX
PE3UCTOpPOB;

IpoBepka npaBuia A5 CUIIbI TOKA MPY MapauIeIbHOM COSAMHEHUH PE3UCTOPOB;
AHanM3 CUTyaluii HOC/Ie0BATEIbHOrO U APAILIEIBHOTO COEAMHEHNS IPOBOAHUKOB B
JIOMAIIIHUX HJIEKTPUYECKUX CETHX;

Penenne 3aa4 ¢ Ucnoib30BaHueM 3akoHa OMa U hopMya1 pacd€Ta MEeKTPHYECKOro
COIPOTHUBJICHHUS [IPH TTOCJICIOBATEIILHOM U NApPaJICIbHOM COSIMHEHHUH IPOBOTHUKOB;
Omnpenenerne paboTHI AMEKTPUIECKOTO TOKA, IPOTEKAIOIIET0 Yepe3 Pe3UCTOp;
OrnpeneneHne MOIHOCTH IIEKTPUIECKOTO TOKA, BBIIENEMOI Ha PE3NCTOPE;
HccnenoBaHne 3aBHCHMOCTH CHIIBI TOKA Yepe3 JaMIIOUKy OT HAIPsUKEHUS Ha Hell;
Onpenenenne KIIJI Harpearens;

HccnenoBanne nmpeoOpa3oBaHys SHEPTUH IIPH NMOABEME IPy3a JIEKTPOABHTATEIEM;
OOBsICHEHHE YCTPOHCTBA U MPUHIIUIA JeHCTBHS JOMAIIHUX 3JIeKTPOHArPEBATENbHEIX
pru6opoB;

OOBsICHEHHE IPUYHH KOPOTKOTO 3aMBIKAH¥S X IPUHIIAIA AeHCTBHS IUIABKHX
MpeI0XpaHuTeNeH;

Pemenne 3anau ¢ ucnons3oBanueM 3akoHa Jlxoyns—IJlenna;

HoAnimnnenue papuuriiapeiaa AL AL ANA TAra D AU IrOCTI:

VYernbrit
ompoc;
KontponeHas
pabora;
JlaGoparopHas
pabora;

POIII, ypoku 14-23, 8 xracc




2.3. | MarHuTHbIE SIBJIEHUSI 5 2 20.04.2023 | WccreoBaHie MArHUTHOIO B3aMMOJICHCTBHS TOCTOSHHBIX MarHUTOB; YcrHblit PO, ypoku 24-26, 8 xnacc
06.05.2023 | V3yueHue MATHUTHOTO OIS TIOCTOSIHHBIX MATHHTOB [IPX HX 00bEAMHEHUH U 0Ipoc;
pa3ieneHuH; KonrpospHast
[TpoBeneHne OMBITOB IO BU3YAIM3ALIMH 0SS HOCTOSHHBIX MAHHTOB; pabora;
V3yuenne sBIEHAs] HAMATHUYMBAHHUS BEIECTBA; JlaboparopHast
HccnenoBanue AEHCTBHS DIEKTPHISCKOr0 TOKA Ha MATHUTHYIO CTPEJIKY; pabora;
IIpoBeneHue ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTh CHJIBI B3aUMO/ICHCTBUS
KaTYIIKH C TOKOM M MarHuTa OT CHJIBI U HAIPABJICHHS TOKA B KATYILKE;
AHau3 CUTyanuit MPaKTHIECKOTO MPUMEHEHHUSI JIIEKTPOMATHUTOB (B OBITOBBIX
TEXHHYECKHX YCTPOMCTBAX, IPOMBILIICHHOCTH, MEAHIIMHE);
W3yuenne NeiCTBUS MATHUTHOTO MOJISI HA TIPOBOTHUK C TOKOM;
V3yueHue neicTBUS IIEKTPOIBUTATEs,
W3smepenue KI1/I anekTpoBUraTebHON yCTaHOBKY;
Pacmo3HaBanie U aHATN3 Pa3INIHBIX TIPUMEHEHHUI JIIEKTPOIBUTATENEH (TPAHCTIOPT,
ObITOBBIE YCTPOMCTBA U 1p.);
2.4. | DaekTpoMarHuTHast 4 08.05.2023 | OrbITHI 110 MCCIIEIOBAHUIO SBJICHUS 3JICKTPOMArHUTHOW MHIYKIMH: HCCIIEI0BaHHUE Yerubiid PO, ypoku 19-22, 9 xnacc
HHIYKIAS 20.05.2023 | u3MeHeHuUit 3HAYCHHS U HATIPABJICHHS HHIYKIHOHHOTO TOKA; omnpoc;
Hroro no pazaeny 36
PesepBHOe BpeMmst 2
OBIIEE KOJIMYECTBO YACOB 68 11

I10 [TIPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuectBo yacos Hara Bunel,
n/n H3y4eHus | popMbl
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIs
padoThI padoThI
1. | OcHoBHBIE MOJIOKEHUS 1 VYcerHbii
MOJIEKYJISIPHO-KUHETHUECKON OI1poc;
TEOpUHU CTPOCHHS BEIlleCTBA
2. |Mopenu tBEpIOTO, KHMakorou |1 VYcTHEIN
ra3o00pa3HOro COCTOSTHUM OI1poc;
BEILIECTBA
3. |CwmauuBaHue 1 YcrHbii
OTIpoC;
4. | KanwuisipHbIe SIBICHUS. 1 1 JlaGopaTopHas
Jlaboparopuas padora Nel pabora;
"N3y4yeHne KanuusIpHbIX
SIBJICHUI"
5. | Kpucrammyeckue u amopdubie |1 VYcTHbil
TBEpABIC TENa OTIpoC;
6. |TemmoBoe pacumpeHue u 1 YcrHbii
cKaThe OT1poc;
7. | OboOIIaroIuil ypoK 1Mo TeMe 1 YcTHBIN
"CTpoeHue u CBONCTBA OTpoc;
BemecTna"
8. | Temmeparypa. BuyTpeHHsist 1 YcrHbii
SHEpUs OT1poc;
9. | CnocoObl H3MeHEHHs 1 YcTHbIN
BHYTPEHHEHN YHEPrUun OIIpOC;
10. | Buns! Teronepenaun 1 YcTHbIN
OIIpoC;
11. | KonBekuus. Uznyuenue 1 YcrHbli
OT1poC;
12. | KonnuecTBO TEMIOTHI. 1 VYcrHbI
EauHuIel KonmndecTBa TEIIOTHI OIIpOC;
13. | YaensHas TEIIOEMKOCTD 1 YcTHbIM
OT1poC;




14. | Pacuer KOJIUYECTBA TEIIOTEI, Pemenne
HE0OXOIUMOTO JJIsl HATPEBAHUS 3a/ay;
TeJa WU BBIIEISIEMOT0 UM TIpU
OXJIaJICHUU

15. | Temmoo6meHn. JlaboparopHas JlaGoparopHas
pabora Ne2 "CpaBHeHue pabora;
KOJIMYECTBa TEIIOTHI IPU
CMEIIMBAHUU BOJBI Pa3HON
TeMreparypsl"

16. | TermoBoe paBHOBeECHE. JlabopaTopHas
Jlaboparopuas padota Ne3 pabora;
"U3MmeHeHue yaenbHOou
TEIIOEMKOCTH TBEPAOTO Tena"

17. | Dueprus Tomusa. Y ienbHast VYcrHbIit
TEIJIOTa CTOPAHUS OTIpoOC;

18. | 3akoH coxpaHeHus U YcrHbii
MIPEeBpAIICHHS SHEPTUU B OTpoc;
MEXaHUYECKUX U TEIIOBBIX
mporeccax

19. | KonurpossHast pabota Nel mo Konrtponbhas
teme "TeruioBbie siBIeHUS" pabora;

20. | ArperaTHble COCTOSIHUS YcTHbIi
BemlecTBa. [InaBnenue u OTpoc;
OTBEpJCBaHUE

21. | 'paduk rnaBieHus u YcTHBIH
OTBEpCBaHUS OTIpOC;
KPUCTANTUYCCKHX TEJT.

VY eapHas TEIUIOTA IJIABJICHUS

22. | Pemenue 3amau Pewenne

3a/ay;

23. | [TapoobpazoBanue u VYcTHbIH
KoHJeHcanus. Vicnapenue OTpoc;

24. | Kunienue. Y neipHas TEILIOTa YCTHBIN
mapooOpa3oBaHus U OTIPOC;
KOHJICHCAIINN

25. | Pertenue 3anau Pemenne

3a1ad4;




26. | BnaxxHOCTh BO3/IyXA. JlaGopaTopHas
Jlaboparopnast pabota No4 pabora;
"M3mMepeHue BIaXxHOCTU
BO3IYyXa"

27. | Pabota rasa u napa npu YcTHbIi
pacmpenud. /IBurarens OT1poC;
BHYTPEHHEI0 CrOpaHUs

28. | ITapoBas Typouna. KII/] VYcerHbii
TEIJIOBOTO JABUTATENS OI1poc;

29. | O60061EeHHE TI0 TEME YcrHbIH
"ArperaTHoe COCTOSIHUE OIIpOC;
BeniecTa"

30. | KonrposnbHast pabota Ne2 1o Konrtponbnas
Teme "ArperatHoe COCTOSIHUE paborta;
BelecTna"

31. | DnexTpunu3anus Tei. VYcrHbii
B3anmoneiicTBre 3apsyKEHHBIX onpoc;
ten. 3akoH Kynona

32. | DnekTpuuecKoe moJe. YcrHbil
HanpsxkeHHOCTD onpoc;
AIEKTPUYECKOTO TIOJISL.

[IpuHuum cyneprno3uuuii
BJIEKTPUYECKUX MOJEH

33. | Hocutemnu 31eKTpUIeCcKIX YcTHBIH
3apsA/I0B. 3aKOH COXPaHEHUS OTIpOC;
ANEKTPUYECKOTO 3apsaaa

34. | Ctpoenne atoma YcrHbIl

OIIpoC;

35. | [IpOBOHHMKH M TUIICKTPUKH YcTHbIi

OT1poC;

36. | DnekTpruecKuil TOK. YcTHbIN
HcTOouHMKH 2TIEKTPUYECKOTO onpoc;
TOKa

37. | DnekTprUecKas Lemb 1 ee YcrHbil
COCTaBHBIE YaCTH OIIpoC;

38. | DneKTprUeCcKHii TOK B YcTHBIH
Metaiiax. Jleficteue OIpoc;

SJICKTPHUYCCKOT'O TOKA.

Hanpasnenue Toka




39. | Cuna Toka. EAuHALEI CUIIBI YcTHBIN
TOKa OI1poc;

40. | Amnepmerp.M3mepenune cuibl JlaGoparopHas
Toka. JlaboparopHnas paboTa pabora;

No5 "Cbopxka 3neKTpuIecKoi
LENU ¥ U3MEPEHUE CUIIbI TOKA B
€€ pa3JUYHbIX yyacTKax"

41. | DnekTpuveckoe VYcerHbii
HanpsbkeHue. EquHunel OIIpOC;
HaNpsHKCHUS

42. | Bonbt™merp. U3mepenue VYcrHbii
HaMpsDKEeHUs. 3aBUCUMOCTD OTIpOoC;

CHJIBI TOKA OT HaIPSKCHUS

43. | DreKkTpuUecKoe JlaboparopHas
COIPOTHUBIICHUE MPOBOIHUKOB. paborta;
Jlaboparopuas padota Ne6
"M3MepeHue HanpsKeHus: Ha
Pa3IMYHBIX yYacTKax
ANEKTPUYECKOM enu"

44. | 3axon Oma aJi yyacTKa Lenu VYerHbiit

OT1poc;

45. | PacueT conpoTHBICHHUS YcTHBIH
MIPOBOJIHUKOB. Y 1€JIbHOE OIIpoC;
COIIPOTHBIICHUE

46. | TIpumeps! Ha pacyer Pemenune
COIIPOTHBIICHUS ITPOBOIHUKA, 3a/ay;

CHJTBI TOKA W HAINPSHKEHUS

47. | Peocratsl. JJabopatopHast JlaGopatopHas
pabota Ne7 "PerynupoBanue pabora;
CWJIBI TOKa peocTtaroM”

48. | JTaboparopuas pabora Ne JlaGopatopHas
"U3MepeHune ConpoTHBIIECHUS pabora;
MIPOBOJIHUKA MPHU MIOMOIIH
amIepMeTpa 1 BoJIbTMeTpa"

49. |TTocimenoBaTelbHOE COEIUHEHNE YCTHBIN
MIPOBOTHUKOB OT1poC;

50. |ITapanenbHOE COCAUHEHUE YcrHbli
IIPOBOTHUKOB OI1poc;




51. | KonTponbHas padota Ne3 1o KoHTtponbHas
Teme "DIEeKTPUIECKUi TOK. pabora;
Hanpsokenue",

"Conporusnenue. CoequHEHNE
MPOBOJIHUKOB"

52. | PaboTa 1 MOIIHOCTh YcTHBIN
ANEKTPUYECKOTO TOKa OT1poC;

53. | Eqununbl paboThl JlaboparopHas
ANEKTPUYECKOTO TOKA, pabora;
MPUMECHECHHE Ha MPAKTHKE.

Jlaboparophnast pabota Ne9
"M3mepeHune MOITHOCTH U
paboTHI TOKA B AJIEKTPHUECKON
namre"

54. | HarpeBaHue npOBOIHUKOB YcTHbIHI
AIEKTPUUYECKUM TOKOM. 3aKOH Onpoc;
Knoyns-Jlenna

55. | Kongencarop YcTHbIl

OTIpoC;

56. | Jlamma HakamuBaHUSI. VYcrHbii
DNEeKTpUYECKue onpoc;
HarpeBaTeIbHBIC TIPUOOPHI.

Kopotkoe 3ambikanue.
[Ipenoxpanurenu

57. | KonrponbeHas padota Ne4 mo KoHnTponbHas
teMe "PaboTa 1 MOIIHOCTD paborta;
ANEKTPUYECKOTo Toka", "3aKkoH
Jxoynsa-Jlenuna,

"Konnencarop"

58. | MaruutHoe 1ose. MarHuTHOe YcTHbI
T0JIe TIPSIMOTO TOKA. OT1poC;
MarsuTHbIe TUHUA

59. | MarHuTHOeE MoJie KaTyIIKy ¢ YcTHbIi
TOKOM. DIIEKTPOMATrHUTHI U HX OIIpoC;
npumMeHeHue. JlaboparopHas JlaBoparopHas
pabota Ne 10 "CbHopka pabora;
ANEKTPOMArHUTA U UCTIBITAHNE
ero geucrsui"

60. | [TocTosiHHBIE MATHUTHI. VYcrHbiit
MarsauTHOe 110JI€ TOCTOSIHHBIX OIIPOC,

MarguToB. MarduTHoe I10Jie
3emnn




61. | JlefictBre MarHuTHOTO moJist Ha | 1 1 JlaGopaTopHas
MIPOBOJTHUK C TOKOM. pabora;
DJIEKTPUYECKUIN JTBUTATEIb.

Jlabopartopnas pabora Nel 1
"N3y4yeHue 3neKTpUIeCcKoro
JBUTATEIS TIOCTOSTHHOTO TOKA
(Ha momemnm)"

62. | KontponbHas padota Ne5 o 1 KontponbHas
Teme "DJIEeKTPOMarHUTHbIE pabora;
SIBJICHUS"

63. | SIBjeHME 2CKTPOMArHUTHOM 1 YcTHBIN
WHIYKITUH OTIpOC;

64. | HanpaBnenue uHAyKIpoHHOTO | 1 VYcTHbil
Toka. [IpaBuino Jlenna OIIpOC;

65. | SIBeHNE CaMOMHTyKIINA 1 Y cTHBIH

OIIpOC;

66. | [Tony4enue u nepeaaya 1 YcTHbIHI
MEPEMEHHOTO JIEKTPUIECKOTO OTIpOC;
toka. Tpancdopmarop.

67. | Peseps 1 Y CTHBIH

OT1poC;

68. | Peseps 1 VYcTHbIl

OTIpOC;
OBIIEE KOJIMYECTBO YACOB |68 11

I10 ITPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA
BeeauTte coit BapuanT: ®usuka: 8 kiacc: yueOuuk / A.B.Ilepeimkun. M.: JIpoda, 2019. -240c.

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®usuka: 8 xinace: Meronuyeckoe nmocodoue / H.B.@unonosuu. M.: JIpoda, 2015. -208c.

2. ®usmKa. § KJIacc: caMOCTOATENbHbIE U KOHTPOJIbHBIE paboThl K yueOHuky A.B.Ilepeikuna / AE,Mapon,
E.A.Maposn. -M.: lpoda, 2017, -112c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. http://www fipi.ru I[Topran ®UIU — OenepaibHbIii HHCTUTYT MEAArOTHYECKUX U3MEPECHUH.
2. http://lwww.ege.edu.ru TTopran EI'D (urdopmarmontoii noaaep:xku EI'D)

3. http://www.probaege.edu.ru ITopran Equnslii 5x3amMeH

4. Poccuiickast 3JIEKTpOHHAs IIKOJIa



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
YUYEBHOE OBOPYJIOBAHUE
Ha6opsr OI'D no pusuke

OBOPYJOBAHME /1151 TIPOBEJEHUSI IABOPATOPHBIX, TIPAKTUUECKHUX PABOT,
JEMOHCTPAIIAM
Ha6opsr OI'D o pusuke

Oo6opynosanne nenrpa "Touka pocra':
- Hudposas nadboparopus no Gpusuke (yaeHHUECKas);

- HoyTOyx;
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