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IHOACHUTEJIBHAA 3AIINCKA

CopepxaHre MPorpaMMbl HAIMPaBICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHH3aIHI0 U3ydeHUsl (PU3UKH HA JeATSIIbHOCTHON OCHOBE. B HEll yUUTHIBAIOTCS BO3MOXKHOCTH MIPEeIMETa
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUPyEeMbIM JJUYHOCTHBIM M METANPEIMETHBIM pe3yJIbTaTaM
o0yueHus1, a TAK)Ke MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc dhusnku — cucremoo0pa3yromuii 1)1 eCTECTBEHHOHAYYHBIX YU4E€OHBIX MPEIMETOB, TOCKOIbKY
¢u3nvecKre 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUN, H3y4aeMbIX XUMHUEH, OM0JIOTHEH, aCTPOHOMUEH
u pusndeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEIOCTABIIACT HanboJee ICHbIe 00pa3Lbl IPUMEHEHHS HAyYHOTO
METO/J1a TIO3HaHMUs, T.€. CIIoco0a MOTyYeHUs JOCTOBEPHBIX 3HaHM 0 Mupe. Hakownen, ¢pusuka — 310
IIpeIMET, KOTOPBIN HapsALy C IPYTMMHU €CTECTBEHHOHAYYHBIMU IIPEIMETAaMU J0JKEH AaTh UIKOJIbHUKAM
MpeJiCTaBlICHUE 00 YBIEKATENbHOCTH HAyYHOTO UCCIEIOBAHUS U PAIOCTH CAMOCTOSITEIbHOTO OTKPBITUS

HOBOT'O 3HAHU:.

OpxHa U3 TIaBHBIX 337a4 (PU3UIECKOTr0 00pa30BaHUs B CTPYKTYpeE 00IIero oOpa3oBaHus COCTOUT B
(OopMHPOBAaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECa K HAyKe Y OCHOBHOW MacChl 00y4Jaromuxcs,
KOTOpBIE B JalbHENIIeM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aesTenbHocTu. Ho He MeHee
BaKHOM 3aﬂaqeﬁ ABJISACTCSA BBISIBJICHHUEC U ITIOATIOTOBKA TAJIAHTIMWBBIX MOJIOABIX JHOI[CI;'I JJI1 ITPOAOJIPKCHU A
00pa3oBaHus U JanbHeHIeld MpodeccnOHaNbHON IESTEIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCIICIOBAaHHI U CO3JJaHUM HOBBIX TeXHOJOTHNA. COTIaCHO NPUHATOMY B MEXyHAPOJHOM COOOIIECTBE
omnpezaenenuto, EcrecTBeHHOHay4Hasi FPAMOTHOCTB — 3TO CIIOCOOHOCTH YeJIOBEKA 3aHMMATh aKTHBHYIO I'Pa-
AAHCKYIO ITO3ULUIO 110 O6HI€CTB€HHO 3HAYMMBIM BOIIPpOCaM, CBA3AaHHBIM C CCTCCTBCHHBIMU HAYKaMH, U €TI0
TOTOBHOCTh MHTEPECOBAThCSl €CTECTBEHHOHAYYHBIMH HAesMHU. HaydHOrpaMOTHBIH 4eI0BEK CTPEMHTCS
Y4acTBOBATh B apryMCHTUPOBAHHOM O6CY)K]1€HI/II/I HpO6J’IeM, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOyeT OT HEro CIEeIYIOIUX KOMIETEHTHOCTEM!:

— HAY4HO O0BACHATH SABJICHUA,
— OILICHHUBATh U IIOHUMATH 0COOCHHOCTHU HAaY4YHOTr'0 UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCIIO0Jb30BAaTh HAYYHBIC NOKA3aTCIbCTBA JAJId IMOJIYYCHHA BBIBOOOB.

N3yuenne pusmku ciocoOHO BHECTH peIIaonil BKIaa B (OpMUPOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00YYarOLIUXCSl.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

enu uzydyenust Gpu3uku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpeaesieHsl B Konuenmmn
npernoiaBaHus yueoHoro npenmera «®Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU perenneM Komrernn
MunucrepcTBa npocserienus Poccuiickoit deneparyn, npotokoi ot 3 aekadps 2019 r. Ne [1K4BH.

[enu nzydyenus pusmku:

— MNpHOOpeTeHne UHTEepeca U CTPEMIIEHHUS 00yJaIoUINXCs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE MX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— Pa3BUTHUC Hpe)ICTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC IMMO3HAaHUA U q)OpMI/IpOBaHI/Ie HUCCICAOBATCIBCKOT'O
OTHOIICHUA K OKPYXAIOIIUM SIBJICHUAM,



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK Pe3yJIbTaTa U3Y4YCHHUs OCHOB CTPOCHHS MATEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (QopMupoBaHUE TIPEACTABICHUH O POJU (UMK JUTsl pa3BUTHS IPYTHUX €CTECTBEHHBIX HaYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOArOTOBKA K JlaJIbHEHIIEMY O0yUEHHIO B 3TOM HallpaBJICHUM.

JlocTrkeHre 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMs 00ECIIEYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MCEXAHUYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHHUAX,

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

— OCBOCHHEC METOJ0B PCIICHUA HpOCTeI;'IIHPIX paCLIéTHBIX 3aJ1a4 C UCITIOJIb30BAHUEM (1)I/I3I/I‘16CKI/IX
Moneneﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

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

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

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATeIbHOCTH, CBI3aHHBIME C (DU3UKOM, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXXCHUAX (1)I/I3PI‘IGCKOI>'I HAayKH.

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

B cootBercTtBHE ¢ DT'OC OO0 ¢usnka sBisieTcs 00s3aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gu3nku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEHAETIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TemsioBbIe IBJICHUSA

OcHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOPUH CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB ¥ MOJIEKYJI. OBITBI, IOATBEPKIAIOIIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeuiecTBa. Kpucrananueckue u aMopQHble Tena.
OOBsicHeHHE CBOWCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJICKYJISIPHO-KMHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sABIEHUS. TErIoBoe pacIIupEeHUe U CKaTHE.

Temmeparypa. CBsi3b TEMIIEPATyPBI CO CKOPOCTHIO TEILIOBOTO JIBUYKCHHS YaCTHII.

Buytpennsis sreprus CriocoObl M3MEHEHHsI BHYTPEHHEW YHEPTUU: TeIIonepeada U COBEpIICHHE PabOTHI.
BI/IZ[BI TCILIONCpCaAaqun: TCIIOMPOBOJHOCTh, KOHBCKI WA, U3JTYYCHUC.

KosmdecTBo TErOTHI. Y IebHAas TETUIOEMKOCTD BelIecTBa. TEII000OMEH U TEIIIOBOEC PABHOBECHE.
VYpaBHeHue TemoBoro 6ananca. [InaBnenre M OTBepAeBaHUE KPUCTAUIMYECKUX BEUIECTB. YeNbHas
teruiora tiaBneHus. [TapoodpazoBanue u konnencanus. Ucnapenne (MC). Kunienue. Y aenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHUS OT aTMOC(HEPHOTO AaBiieHus. BiaxxHocTh Bo3ayXxa.

DHeprus TOMIMBA. Y IeJbHas TEIIOTa CTOPaHHUSL.

[Tpuntumnel padoTs! TermoBsix Asurarenei. KIIJ[ teroBoro apurarens. TenaoBbie JBUTATENH U 3aIUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpalleHus YHEPTUH B TeIIoBbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGmroienune siBjieHUI CMaYMBaHKS M KaMJUISPHBIX SBJICHUN

. HabGiroieHne TemioBoro pacimpeHus Tei

. U3MeHeHue fnaBiieHus ra3a npyu U3MEHEHUH 00bEMA U HAarpPEeBAHUU WIJTH OXJIaXKICHUU
. [IpaBuia u3MepeHus: TeMIepaTypbl

. Buipl 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. Mojienu TEIIOBLIX ABUTATENEH

Jlabopamopnuvie pabomovt u onvimul

1. OnbITH IO OOHAPYKEHUIO JEMCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnbITHI MO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa

3. OnbIThI 10 HAOIIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJKOCTEN U TBEPIBIX TEI

4. OmpeneneHue AaBJICHHS BO3yXa B OaJUTOHE IIMPUIIA

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCMOCTh JIaBJIEHUSI BO3/yXa OT €ro 00béMa 1 HarpeBaHUs WU
OXJIaKJICHUS

6. IIpoBepka runoTe3bl TMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTU B TEPMOMETPUYECKON TpyOKe
OT TEeMIEepaTypsl

7. HabmroieHue u3MeHeH!sl BHYTPEHHEN SHEpruy Tejla B pe3ysbTaTe TeIuionepeaay u padoThl BHEIIHUX
CHII

8. MccnenoBanue sIBICHUS TEIJIOOOMEHA ITPH CMELIMBAHUU XOJIOAHON U TOpsyeil BOJIbI

9. OnpeneneHue KOJIMYECTBA TEIIOTHI, MOJIYYEHHOT'O BOIOM MPHU TEMIOOOMEHE C HarpeThIM
METAITNYECKUM LIUIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEILHON BIIAXKHOCTH BO3/1yXa
13. Onpenenenue yeabHON TEMIOTHI MJIABJICHUS JIbJa

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnekTpusanusd Tei. [[Ba poaa ayexkTpuueckux 3apsaoB. B3anmoaencTBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTbD CHUJIbI B3aUMOJICHCTBUSI 3aPsHKEHHBIX TEJ OT BETMYMHBI 3apsIIOB U PACCTOSIHUS MEXKIY TEIAMM).

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

Hocurenu snexkTpuueckux 3apsa0B. DJIeMeHTapHbIN iekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBoHuKH
U IUJIEKTPUKH. 3aKOH COXPaHEHUS 3JIEKTPUYECKOr0 3apsa.
ONEeKTpUYECKU TOK. Y CI0BUS CYIIECTBOBAHUS SJIEKTPUYECKOT0 TOKA. MICTOUHMKY MOCTOSTHHOT'O TOKA.

JIefcTBUS SJIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKUU TOK B HKUIAKOCTAX
U rasax.

Onekrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETTBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH Oma Juid yyacTka uenu. [locnenoBarenbHoe U napaniebHOe COeAMHEHUE
IPOBOIHUKOB.

Pabota u Mo1HOCTh A5eKTprudecKoro Toka. 3akoH Jlxoyns— JleHua. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKOH SHepruu B 0bITY. KopoTkoe 3ambikaHue.

[TocTosiHHBIE MarHUTHL. B3anMoneiicTBHe MOCTOSHHBIX MAarHUTOB. MarHutHoe noje. MarHuTHoe mnoie
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.

DneKTpOoABUTaTeb MOCTOSIHHOIO TOKa. VICII0yIb30BaHNE JIEKTPOIBUraTeNIel B TEXHUUECKUX YCTPOICTBAX U
Ha TPAHCIIOPTE.

Omnbitel Dapanes. SABnenue snekrpoMarHuTHON MHAYKIUU. [IpaBuno Jlenma. Dnexkrporeneparop. Crocoos
MOJTYYEHUS DJIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIINK HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpayuu

DneKkTpu3zanus Tei

JIBa poJia SIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSHKCHHBIX TEll
YCTpolcTBO U ACMCTBHE 3JIEKTPOCKOIA

DnexTpocTaTH4ecKast HHIyKIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpoBOAHUKY U AUDIIEKTPUKH

MOI[GJ'II/IpOBaHI/IC CHJIOBBIX JIMHHI QJICKTPHUYCCKOI'O IOJIA

el I o

HcTouHnky MOCTOSHHOTO TOKa

9. JlefcTBUS AIIEKTPUUECKOTO TOKA

10. DnexkTpuyeckuil TOK B KHUAKOCTU

11. I'a30BBIi1 pa3psan

12. I3MepeHne cuibpl TOKa aMIIepMETPOM

13. I3MepeHne 2IeKTpUIECKOTO HANPSKEHUSI BOJIBTMETPOM
14. PeocTaT 1 Mara3uH CONpOTUBIICHUI

15. B3aumoneicTBUE OCTOSIHHBIX MArHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH pa3/IeJICHHs MOJIIOCOB MarHuta 17.
MonennpoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB
18. OmbIT Dpcrena



19. MaruuTtHoe mosue Toka. DJIeKTPOMArHuT

20. JleiicTBME MarHUTHOTO MOJIsI HAa TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesib NOCTOSHHOTO TOKA

22. VccnenoBaHue SBICHUS SJIEKTPOMAarHUTHON MHIYKIIMHA

23. Onswitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJIEHUs HHIYKIIMOHHOIO TOKa OT YCJIOBMM €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 MEKTPHUUECKOH IETTH MOCTOSHHOTO TOKa

W3mepeHue u peryImpoBaHue CHITbI TOKA

A e

W3mepenue u peryanpoBaHue HAMIPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO YEPE3 PE3UCTOpP, OT CONPOTUBIIEHUS PE3UCTOpa U
HaIpPsDKEHUS Ha pe3UCTOpe

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOT'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 CUIbI TOKA IPHU NMapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI JIEKTPUUECKOTO TOKA, UIYILETO Yepe3 PE3UCTOP

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTOPE

12. ViccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, UIYILET0 Yepe3 JIaMIIOUKY, OT HANPSKEHUs Ha Hell

13. Onpenenenune KIIJ[ narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBHS IOCTOSTHHBIX MarHUTOB

15. 3ydyeHne MarHuTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB IIPU UX 00BbETUHEHUH U Pa3/IeIeHUN

16. ViccnenoBanue AeWCTBUS AIEKTPUYECKOTO 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 neiicTBUsS MarHUTHOT'O MOJIS HA POBOIHUK C TOKOM

19. KonctpynpoBanue u u3ydeHue paOOThl 3JIEKTPOJBHUIaTElNs

20. Uzmepenne KIIJ] anekTpoBUraTesIbHON YCTAaHOBKH

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

3HAYCHUA U HAIIPABJIICHUSA UHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHUS yUeOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe ¢ocnumanue:
— TIPOSIBIIEHUE HHTEpECca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PH3MUECKON HAYKH;

— HOEHHOCTHOC OTHOLICHUE K JOCTUKCHUAM pOCCHfICKI/IX y‘léHBIX (bl/ISI/IKOB.

I'pasicoanckoe u 0yxoéHo-npascmeennoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYKAEHUH OOIIECTBEHHO-3HAUNMBbIX M 3THYECKUX MpolIieMm,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (HU3UKY;

— OCO3HAaHHUC BaA)KXHOCTU MOPAJIbHO-3TUYCCKUX MTPUHIUIIOB B ACATCIILHOCTU y‘IéHOI‘O.

Icmemuueckoe éocnumanue:
— BOCHPHUATHUC SCTCTUUCCKUX KAYCCTB @HSHH@CKOﬁ HAyKH: eé TapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (PU3MYECKOI HAYKU KaK MOIIIHOT'O HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON JESATENbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 O1AZONONYUUA:
— OCO3HAHME LIEHHOCTU 0€3011acCHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUDE,
Ba)XHOCTH IPaBUJI O€30M1aCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA JIOPOTaX, C ANEKTPUUECKUM U TETLIOBBIM
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 MPAKTHUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/a, Kpast)
TEXHOJOTUYECKOW M COLMATBLHOIN HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UYECKHUX 3HA

HUI;— HMHTepec K MPaKTUYECKOMY H3YYEHHUIO Mpodeccuil, CBsI3aHHBIX ¢ PUIUKOM.

Jxonocuueckoe eocnumanue:
— OpHEHTAalMs Ha IPUMEHEeHHE (PU3NMUECKUX 3HAHUH NI pelIeHMs 3a/1a4 B 00JIaCTH OKpYy Karolen
Cpenbl, IUIAHUPOBAHUS MIOCTYIIKOB U OIIEHKH UX BO3MOYHBIX ITOCJIEICTBHM JIUIS1 OKPYKAFOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa SKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuaroue2oca K u3MeHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEObL:

— MOTPeOHOCTH BO B3aUMO/JICHCTBUY MPHU BHIMOIHEHUN UCCIEOBAHUIN U TPOEKTOB (hH3HUECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JIPYTHX;
— IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO AEATEIbHOCTD;

— HOTpe6HOCTL B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHPIfI, B TOM 4YHUCJIC (bOpMyHHpOBaTL nacu, MnMOHATHA,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKHY;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUMH;

— CTpeMJICHHE aHAJIU3UPOBATh U BBIABIATH B3AaUMOCBSI3U IPUPOIbI, 00IIeCTBAa 1 SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUII ¢ Y4ETOM BIUSHHS Ha OKPYXKAIOUIYIO CPEy, BOSMOKHBIX TTI00aTbHBIX

IOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISBJIATH M XapaKTEPU30BaTh CYIIICCTBCHHBIE MPU3HAKN 0OBEKTOB (SIBICHUH ),
— YCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK KiIacCU(pUKAIIMN, OCHOBAHHMS /11 000OIICHHS U CPAaBHCHUS;
— BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PaCCMAaTPUBAEMBIX (DaKTax, TAaHHBIX ¥ HAOIOICHHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U MPU U3YYCHUHN (PU3HUECKUX SIBJICHUI U MPOIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHoi pusndeckoi 3aaun (CpaBHEHNE HECKOJIBKUX
BApUAHTOB PEILICHUsI, BLIOOp HanboJIee MOAXOSIIETO C YYETOM CAMOCTOSTEIbHO BBIICTICHHBIX

KPUTEPHUEB).

bazoevie uccnedosamenvcxkue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY ILJIAHY OIBIT, HECIIOKHBIN (PU3NYECKUIl
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNEe (PU3NUECKOTO SIBICHUS,
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYUEHHYIO B XOJI€ UCCIIEI0BaHUS
WJIH SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (POpMYIUPOBaTh 000OIIEHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0IeHNs, ONbITA, NCCIIEOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJaJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBIABUTaTh

IMMPEATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTAX.

Paboma c ungpopmauueii:
— TPUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIIpOCHI TP MOUCKE U 0TOOpe HH(POpMAITUH WU
JAHHBIX C YU4ETOM NIPEeASIOKEHHON YueOHO! (PU3NUECcKOi 3aauu;
— aHaJM3UPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH UH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
IIPE/ICTABIICHUS,;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBIeHUS HHPOPMALIUU U WILTIOCTPUPOBATh

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, UHOM rpaguKoil 1 nx KOMOWHAIUSMHU.

yHI/IBepcaHBHI)Ie KOMMYHHUKATHUBHBIC HeﬁCTBHﬂ



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJabTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33/aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKAaeMOI TeMbl M BBICKA3bIBAaTh UJICH, HAIICJICHHBIE HAa DPELICHUE 3aaud U
HOJJIepAKaHUE OJIaroKeIaTelbHOCTH O0IIEeHHS;

— COIIOCTaBJISATh CBOM CYXKJEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUAora, OOHapyX1BaTh
pa3inyure U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
yOJIMYHO NMPEACTABIATH PE3YIbTAaThl BBIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHoCmb (COMPyOHUUECME0):

— MOHHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUYaTbHOU pabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATDb LCJIN COBMECTHOM ACATCIIBHOCTH, OPIraHU30BLIBATH HeﬁCTBHH o €€ JOCTHXKEHUIO:

pacmipenensaTb poiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOUM paboThI; 000011aTh MHEHHS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O pPE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU Z[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu}l:

— BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSIX, TPEOYIOMINX JJIs PEIICHUST (PUINICCKUX
3HAHUU;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AAX NPUHATUS PelIeHUN (MHIUBUAYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peLIeHUs GU3NUECKOM 3a1aun WK TJIaHa UCCIIEOBAHUS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeiaraeMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— JIaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH W TIPeJyIaraTh IUIaH € N3MCHCHHS;

— OOBSICHATH PUYMHBI JOCTHKEHUS (HEIOCTHIKEHUS) PE3yIbTaTOB JESTEIbHOCTH, AaBaTh OLEHKY
IpPUOOPETEHHOMY OIIBITY;

— BHOCHUTDB KOPPEKTUBEI B ICATCIbHOCTD (B TOM YHCJIE B X0/ BBITIOJTHECHUA (1)I/ISI/IV-IGCKOFO HCCICa0BaHUsA
NN HpOCKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTAaTa LCJIN U YCIOBUIM.
3M0ull0HaJlebll2 unmesliekm:

— CTaBUTh ce0s HA MECTO JIPYrOro YeJIOBEKa B XOJI€ CIIOpa WM IUCKYCCUU Ha HAyYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro.



Ilpunamue cedn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OUIMOKY MPH pelIeHnH (PU3NUECKUX 3a7a4 WIK B YTBEPKACHUAX Ha
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

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

— MHCIOJB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHHE aTOMOB U MOJIEKYII,
arperaTHbIe COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHE U aMOpP(HBIE Tella, HACBILIECHHbIM U HEHACHI-
LIEHHBIN Map, BIAXKHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIJIOBON JBUTATENb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps, SJEKTPUUECKOE 110JI€, IPOBOJAHUKH U JUJIEKTPUKH, IOCTOSIHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJICHUs (TEIIOBOE paclliipeHue/ckaTue, Teronepeaaya, TeIoBoe paBHOBECHE,
CMayMBaHUE, KaMWUISPHBIC SIBICHUS, HCTIAPEHHUE, KOHICHCAIIUS, JIaBJIEHUE, KPUCTAJUTH3aLUs
(oTBEepaEeBaHKE), KUTICHHE, TEIIOoNepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); IICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsiIOB, JEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOICHCTBUE
MarHuTOB, IEWCTBUE MArHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, DJIGKTPOMArHUTHAs HHIYKIHS) 110 OIU
- CaHHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE
SIBJICHHE;

— PpacHo3HaBaTh IPOSBICHHUE HM3YYEHHBIX (DU3MYECKHUX SIBIICHUH B OKPYKAIOIIEM MHUPE, B TOM YHCIIe
¢du3nyeckre sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNUE U KalUJUIPHbIE SBJICHUS B IPUPOJE,
KpUCTAJUIBI B IpUpoJe, usinydenne ConHIa, 3aMmep3aHue BOJOEMOB, MOpCKHe Opu3bl, 00pa3oBaHne
POCHI, TyMaHa, UHEesl, CHEeTa; SJICKTPUIECKUE SBJICHUS B aTMoc(depe, SIEKTPUIECTBO KUBBIX OPTaHU3MOB;
MarHUTHOE 11oJie 3eMJIH, ApeiQ MO0 COB, POJIb MArHUTHOTO TIOJIS JUISl XKU3HU Ha 3eMile, HOISIPHOE CH-
sIHUE; TIPH 3TOM IIEPEBOIUTH IIPAKTUUYECKYIO 3ajlauy B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBIICHUIA;

— OMNMCHIBATh U3YUEHHBIE CBOICTBA T€N U (PU3NUECKUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(TeMmieparypa, BHYTPEHHSS1 SHEPTHsl, KOJMYECTBO TEIJIOTHI, Y/AEIbHas TEMIOEMKOCTD BELIECTBA,
yJleNbHas TEeTJIoTa IJIaBJIeHUs, yelbHas TeMIoTa MapooOpa3oBaHus, yelbHas TeMI0Ta CTOpPaHUs
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
JNEKTPUYECKUH 3apsifl, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE NIPOBOIHUKA, YIEIbHOE
COTIPOTHBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh AJIEKTPUUYECKOTO TOKA); IIPU ONMMCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI UCTIOIb3yEMBIX BETMUMH, 0003HAUEHUS U €AMHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BEIMUHUHY C JPYTMMH BETUYMHAMU,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUSI U MTPOLIECCHI, UCIIOIbB3YSI OCHOBHBIE
MIOJIO’KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYIIEPIIO3ULINH MTOJIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa aJis yyacTka 1enu, 3akoH Jxoyss -
Jlenia, 3aKOH COXpaHEHUs SYHEPTUH; IIPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— OOBSCHATH (PU3NUECKUE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUMHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH 00BSIC
- HeHue u3 | - 2 JOru4ecKux M1aroB ¢ Onopoi Ha 1 - 2 u3y4eHHbIX CBOICTBA (PU3NUECKUX SBICHUM,
bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacu€THbIE 3a/1a4M B 2 - 3 1eHCTBUSA, UCTIOIb3Ys



3aKOHBI ¥ (DOPMYJIBI, CBS3bIBAIOIINE (DU3MUECKUE BEMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jau
3aMMCBIBaTh KPATKOE YCIOBHE, BBISBIIATH HEJJOCTATOK JAHHBIX JUIS PELICHUS 3a7aui, BEIOUPATh 3aKOHBI
U pOopMyIIbl, HEOOXOAUMBIE 7S €€ PelIeHNUs, IPOBOAUTH PACUETHI U CPAaBHUBATH MOJyYCHHOE 3HAYCHHE
($U3UUECKOil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6J’IeMBI, KOTOPBIC MOKHO PEIIMTDH ITPHU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIB3Ys
OIMMUCAHUC UCCIICAOBAHMs, BBIACIIATE IIPOBCPACMOC MMPCAIIOJIIOKCHNUEC, OLICHUBATL ITPABUJIBHOCTDL ITOPSAAKA
MMPOBCACHUA UCCIICA0BaHUsA, ACJIaTh BBIBOIBI,

— TPOBOJHTH OIBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBICHUN HIN (PU3HMUECKUX CBOWCTB TEJ
(KanuJuIIpHbIE SBJICHUSI, 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH PO
- 1Iecca OCTHIBAHMSA/HATPEBAHUS MIPU U3TYUYECHUH OT LIBETA M3JIy4aIOLIei/IOTI0MIAI0NIeH TOBEPXHOCTH;
CKOPOCTb MCIApEHMs BOJIBI OT TEMIIEPATyPhl )KUAKOCTH U IUIOIIAAN €€ TOBEPXHOCTH; DICKTPU3ALIHs TEIl
Y B3aUMOJICHCTBUE JICKTPUYECKUX 3apsA10B; B3aUMOACHCTBUE IOCTOSHHBIX MarHUTOB, BU3YaJIM3aLUs
MarHMTHBIX IIOJIEH TIOCTOSIHHBIX MarHUTOB; IEMCTBUS MAarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABHUIaTENs IIOCTOSHHOTO TOKA): (GOPMYIUPOBATH
IpoBepsieMble MPEAIONIOKEHUS, COOUPATh YCTAHOBKY U3 IIPEIOAKEHHOT0 000py1I0BaHHUs; ONUCHIBATH
XOJ1 ObITa U (POPMYITHPOBATH BHIBOBI;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIaXKHOCTH BO311yXa, CUJIbl TOKA,
HaIpsKCHUA € HCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB H JaTYUKOB CI)I/I?»I/I‘IGCKI/IX BCJIMYMH, CPABHHUBATb
PE3yJIbTAaThL I/IBMepeHI/Iﬁ C y‘IéTOM SaﬂaHHOﬁ a0COIIOTHOU MMOTPCIIHOCTHU;

— MPOBOAUTH UCCIICIOBAHNE 3aBUCUMOCTH OJIHON (PM3UUECKON BEJIMYHUHBI OT IPYTOM C
MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTD COMTPOTUBJICHHS TIPOBOAHUKA OT €T0 JJIUHBI,
IJIOILAY TIOTIEPEYHOT0 CEYEHMS U YAEIbHOTO CONPOTUBIICHUS BEILIECTBA MPOBOJIHMKA; CUJIBI TOKA,
UYLIEro Yepe3 MPOBOJHUK, OT HAIPSKEHUSI HA IPOBOJHUKE; UCCIIEJOBAHUE MTOCIIEI0BATEIBHOTO U Ta-
paJJIENIbHOTO COSMHEHHM MPOBOJHUKOB): INIAHUPOBATH MCCIEA0BaHUE, COOMPATh YCTAHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIIeTYs TPEIII0KECHHOMY TIJIaHy, (PUKCUPOBAThH PE3YJIBTATHI MOJIYYCHHOM
3aBUCHMOCTH B BHJI€ TaOJIHI] U TPauKOB, JIETaTh BBIBOJIBI IO PE3YyIbTaTaM MUCCIICIOBAHMS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETHUUH (yIelIbHas TeMJI0EMKOCTD BEIEeCTBa,
COTPOTHUBIICHUE MPOBOIHUKA, pa00OTa K MOIIIHOCTb IEKTPUUYECKOTO TOKA): IUIAHUPOBATh U3MEpPEHUS,
coOuparh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIIEys MPEIJIOKEHHON HHCTPYKIIUHU, U BBIYUCIISATh
3HA4YCHHE BEJIIMYNHBL;

— Cco0roaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOMH
Ha MX ONMHCaHus (B TOM YMCIIe: CUCTEMAa OTOIUIEHHSI IOMOB, TUTPOMETD, ITapoBas TypOHHa, aMIEpPMETP,
BOJIBTMETP, CYETUMK IJIEKTPUUECKOM SHEPIUH, SJIEKTPOOCBETHTEIbHbBIE TPUOOPHI, HATPEBATEIbHBIE
AEKTPONpUOOPHI (IPUMEPHI), IEKTPUUECKUE MTPEIOXPAHUTEINH; JIEKTPOMATrHUT, SJEKTPOABUTaTENb
MOCTOSTHHOT'O TOKA), UCIOJIb3Ysl 3HaHUS O CBOMCTBAX (PU3UUECKUX SBJICHUI U HE0OXO0UMBbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEND
BHYTPEHHET0 CrOPaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBbI DJIEKTPUUECKHX IIETeil ¢
NOCJIEI0BATENbHBIM U MapaJlIeIbHBIM COEIMHEHUEM AJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUECHUS
3JIEMEHTOB JIEKTPUYECKUX LENEH;

— MPUBOJUTH NPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpaxX MPaKTUYECKOTO UCIIOJIb30BAHUS



bu3MYECKUX 3HAHHI B MOBCETHEBHOM JKU3HU ISl 0OecrieueHus: 6€30MacHOCTH TPy 0OpaIieHnu ¢ mprudo
- paMH M TEXHWYECKHMMHU YCTPOWCTBAMH, COXPAHECHHUsS 3A0POBBS M COOIIONECHUS HOPM IKOJIOTHUECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh IOUCK HH(pOpMaAIMM (PU3HUECKOro cojepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U yTEM CPaBHEHUS TOTIOIHUTENbHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALHIO,
KOTOpAast ABJISETCS MPOTUBOPEUUBOI MM MOXKET OBITh HEIOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHITIOIHEHUH YI€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (HPU3HYECKOTO
COJIepKaHus, CIIPAaBOYHbIE MATEPHAJIbI, PECYPCHI ceTH MIHTEepHET; BiageTh NpuéMamMmu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBanus HHPOPMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCbMEHHBIE U KPAaTKUE YCTHbIE COOOIIEHUs, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOr0 COJIEPKaHMs, B TOM YHCIIE IyOJINYHO NMPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM MJIM MCCIIEN0BATENbCKONW AESITEIbHOCTH; IIPU 3TOM I'PAMOTHO HCII0JIb30BAaTh U3YYEHHbIN
NOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOXKAATH BBICTYIUICHNE MPE3EHTAINEH;

— IIPHU BBIIIOJHCHHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (bHSI/I‘IeCKI/IX IponecCoOB paCnpeacisiTh
0053aHHOCTHU B rpymniec B COOTBCTCTBHU C IMOCTABJICHHBIMHU 3aa4aMH, CJICINUTD 3a BbIIIOJIHCHUCM IlJIaHA
I[CI\/JICTBI/II;'I N KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBCHHBIN BKJIaA B ACATCIIBHOCTD I'PYIIIIbI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC B331/IMOIIGI7[CTBPIG, MPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)JII/IKTBI.



TEMATHUYECKOE IINIAHUPOBAHUE

OOBsICHEHHEe OCHOBHBIX PA3IMYUid B CTPOCHHH Ta30B, XKHAKOCTEH U TBEPIBIX TET C
UCIIOIB30BaHIEM IIOJIOKEHUH MOJIEKYIIPHOKMHETHYECKO TEOPHH CTPOSHUS BEIIECTBA;
IIpoBezeHnE OMBITOB 110 BHIPALIMBAHUIO KPHCTAILIOB TOBAPEHHOM COJM MM caxapa;
OOBsICHEHHE POJIH KaNMJUTIPHBIX SBICHUH U1 TOCTYIUICHUS BOJBI B OPTaHNU3M PAacTeHUH
(MC — Ouonorus);

Hab6mronienne, nmposeieHre 1 00bACHEHNE OMBITOB 110 HAOIOACHUIO TEIIOBOTO
PpACIIMPEHHs Ta30B, KUAKOCTEH U TBEPBIX TeI;

OOBsICHEHHE COXPaHEHHS 00bEMa TBEPABIX TeJl, TEKyYECTH KUIKOCTH (B TOM 4HCIIE,
Pa3HULBI B TEKYYECTH JULSL Pa3HBIX KUIKOCTEH), NaBICHNS ra3a;

IpoBezeHnE OMBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTb JaBICHHUS BO3/yXa OT ero 00bEmMa 1
HArpeBaHus WK OXJIKICHUS, M HX 00BsSCHEHNE Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YUEHNUS;
AHau3 NPaKTHYECKHX CUTYALUH, CBI3aHHBIX CO CBOHCTBAMH I'a30B, JKMAKOCTEH 1 TBEPBIX
Ten;

Ne | HanmenoBaHue pa3ieoB U KosinuecrBo yacos Jara Buapbl gesTeIbHOCTH Bupapl, popmbl DJIeKTPOHHbBIE
n/m | TeM NPOrpaMMBbI H3y4YeHHs KOHTPOJIsA (undposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE o0pasoBaTebHbIe
padoTsl padoTsl pecypcest
Paznen 1. TensoBble siBJIeHHS
1.1. | Ctpoenue u cBoiicTBa 7 1 0 06.09.2022 | O6BsicHEHNE OPOYHOBCKOTO ABHXEHUS, SBICHHS AU (Y3UNH PA3THIHil MEXKY HUMH Ha VYeTHblit ompoc; https://resh.edu.ru
BelleCTBa 27.09.2022 | ocHOBE MONOKEHNH MOJIEKYIISPHO-KUHETHYECKOM TEOPUH CTPOEHHUS BEILIECTBA,; Tectuposanue;




1.2.

TenoBbie npoueccol

21

28.09.2022
15.12.2022

OG60CcHOBaHNE MPABUIT U3MEPEHNUS TEMIIEPATYPBbI;

CpaBHEHHE Pa3IUIHBIX CIIOCOOOB M3MEPEHUS U MIKAJT TeMIIePATyPhl;

Habmonenue 1 00bICHEHHE OIBITOB, IEMOHCTPUPYIOIUX H3MCHEHNE BHYTPEHHEH DJHEPr UM
TeJa B pe3yabTaTe TEIUIONepejaul i paboTh! BHEIIHUX CHIL;

Habmronenue n 00bsACHEHUE OIBITOB, 00CY>KICHNE IPAKTHISCKUX CUTYAIUH,
JIEMOHCTPUPYIOIIHX PA3IHYHbIC BUABI TEIUIONEPeaul: TeIUIONPOBOHOCTD, KOHBEKIHIO,
U3JIy4CHHE;

HccnenoBanue sBiieHNs TEIIO0OMEHA NP CMEIIMBAHUK XOJIOAHOM U rops4ei Bo/ibl;
HabmnroneHue ycTaHOBIICHHUSI TEIUIOBOIO PABHOBECHS MEX/LY TOpsYeH M XOJIOJHOI BOJOM;
Onpeznenenne (M3MepeHNe) KOIMYECTBA TEILUIOTHI, MOIYYSHHOTO BOAOI NPH TEIIO0OMEHE C
HarpeThIM METaJLIMYECKHM LIHITHHPOM;

Ornpenienenue (M3MepeHne) yAeIbHON TEIIOEMKOCTH BEILECTBA,;

Peenue 3a1a4, CBA3aHHBIX C BBIYUCICHHEM KOJIMYECTBA TEILUIOTHI U TEILIOEMKOCTH TIPH
TEII000MEHE;

AHanus cuTyalMil NPakTHYECKOTr o UCIIOIb30BaHMUs TEIJIOBBIX CBOMCTB BELIECTB U
MaTepHaJIoB, HAIIPUMED B LEIX SHEProcOe pesKeH s : TCIIOU30IIALINS,
sHeprocoeperaromue Kpbliy, TePMOAKKYMYJITOPEL H T. [1.;

Habmonenue sBieHn HCIapeHHs U KOHACHCALN;

VccnenoBanue mpornecca NCIapeHUst Pa3IMIHbIX JKUIKOCTEH;

OOBbsICHEHHE SIBICHUI HCTIAPEHNS X KOHJIEHCANH Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUEHUS;

Habmonenne 1 00bICHEHHE TIpoOLIecca KUMEHHS, B TOM YHCIIe 3aBUCHMOCTHU TEMIIEpaTyphl
KHUIEHHS OT JJaBJICHHUS;

Ornpenenenne (M3MepeHne) OTHOCHTENBHOH BIQXKHOCTH BO3/yXa;

Habmonenue nponecca IuIaBIeHNs KPUCTAUIMIECKOTO BEIIECTBA, HAIPHMED JIbJa;
CpaBHeHNE IPOLECCOB IUIABICHUS KPUCTAUIMISCKHX Tell M pa3MATrdeHNUs IpH HarpeBaHUH
aMOp(HBIX TeI;

Onpenenenne (M3MepeHne) yASIbHOMN TEIUIOTHI IUTaBIeHNs Jiba. OObsICHEHNE SIBICHAN
IUIABJICHUS M KPUCTAILIN3AIMHE HA OCHOBE aTOMHO-MOJICKYJIAPHOTO YUCHHS;

Perenue 3a1ad4, CBA3aHHBIX C BBIYUCICHUEM KOJIMYECTBA TEIUIOTHI B MPOIECCAX
TEIUIONepeauy IPH IUIABICHHN H KPHCTAIUIM3ALMY, UCTTAPEHUH M KOHICHCALINN;

AHanu3 CUTyaIMii IPAaKTUYECKOTo IPUMEHEHHS SBJICHNH ITaBICHUS U KPUCTAILTH3ALMH,
HampuMep, MONyYeHHEe CBEPXYHCTHIX MATCPHAIIOB, COJICBAs TPENIKa U JIP.;

Amnanus paboThl 1 00BICHEHUE MPUHIUIIA JEHCTBUS TEIIOBOTO JIBUTATEIIS;

BbIunciieHuie Konm4yecTBa TEIIOTHI, BBICISIOMIEr0Cs IPH CTOPAaHUH PA3IHYHBIX BUIOB
torumBa, u KI1JI nBurares;

O6cyxaeHNe FKONOTHYECKHUX MOCICACTBHI HCIOIB30BAHNUS ABUTaTelNcii BHYTPEHHETO
CTOpaHUsl, TEIUIOBBIX U ruApodnekTpocTanimii (MC — 3Konorus, Xumus);

VYernslii onpoc;
IucemenHBIH
KOHTPOIIb;
INpakTudeckas padoTa;
TectupoBanue;

https://resh.edu.ru

Hroro no paszzeny

28

Pasznen 2. DiexkTpuvecKkHe H MATHUTHbIE SIBJIEHUS

2.1

DJIeKTpuYecKHe 3apsabl.
3apsisKeHHbIE TeJIa U UX
B3anuMo/eiicTBHe

7

0

20.12.2022
17.01.2023

Habronenue u npoBeeHNe ONBITOB MO AIEKTPU3AINH T MPH COMPUKOCHOBEHUH 1
HHTYKIHEH;

Habmonenune 1 00bsCHEHHE B3aUMOICHCTBHS OTHOMMEHHO U Pa3HOMMEHHO 3apsDKEHHBIX
Te;

OOBsICHEHHE TIPUHIMIIA JSHCTBHS AIEKTPOCKOIIA;

OOBsICHEHHE SBICHUHN NEKTPH3AIMH TIPU CONPUKOCHOBEHHUH TEJ ¥ UHAYKIMEH ¢
UCIIOJIb30BAHUEM 3HAHUH O HOCUTEIISIX AJIEKTPUUECKUX 3apsJI0B B BEIECTBE,
Pacro3naBanue U 00bsICHEHUE SBICHUN JICKTPU3ALIHU B TOBCEIHEBHON KI3HH;
Habtonenne u 00bsICHEHNE ONBITOB, HUTIOCTPUPYOIINX 3aKOH COXPAHECHUS
3NIEKTPUYECKOr0 3aps/a;

VYerHblii onpoc;
KoHtponbHas pabdora;
3auer;

IIpakTnyeckas paboTa;

https://resh.edu.ru




2.2. | Iocrostuublii daexTpuyeckuii | 20 5 19.01.2023 | HabunrozeHne pasinyHbIX BUAOB JCHCTBHS 3IEKTPUIECKOr0 TOKA H 0OHAPYKEHHE 3THX VYeTHsIi ompoc; https://resh.edu.ru
TOK 13.04.2023 | BuyoB JeiiCTBHS B MOBCEAHEBHOM KHU3HM; [TucbMeHHBIN
H3Mepenue CHITBI TOKA aMIIEPMETPOM; KOHTPOJIb;
M3mepenue 311eKTpUYECKOro HaNpsHKeHHs BOJIbTMETPOM; KontponsHas pabota;
HccrenoBanue 3aBUCHMOCTH CHITBI TOKA, IPOTEKAOIIETO Yepe3 PE3UCTOP, OT Jluxranr;
COMPOTHUBIICHHS PE3UCTOPA U HATIPSHKCHUSIHA PE3HCTOPE;
I[poBepka mpaBmIIa CIOKEHHS HATPSHKEHUI [IPH MTOCIIEI0BATEIHHOM COEMHEHUH IBYX
PE3HCTOPOB;
I[TpoBepka mpaBmIIa TSl CAIIBI TOKA TIPH MAPAIUIETEHOM COSUHEHAH PE3UCTOPOB;
Onpenenenue KI1/1 Harpepatens;
HccnenoBanue mpeoOpa3oBaHms SHEPTHU MPH MOIBEME IPy3a DIEKTPOIBUTATEIEM;
2.3. | MarnuTHble SIBJICHHS 6 1 18.04.2023 | MccnenoBanye MarHUTHOTO B3aMMOEICTBHS IIOCTOSHHBIX MArHUTOB; VYerHblit onpoc; https://resh.edu.ru
04.05.2023 | TIpoBe/eHKE OMBITOB MO BU3YAIU3ALKMH [0JIs [IOCTOSHHBIX MATHUTOB; ITuceMeHHbIIH
Vi3yuenue sBIICHHS] HAMATHUYMBAHKS BEIECTBA; KOHTPOJIb;
W3yuenne neiCTBHS MATHUTHOTO MOJISI HA TIPOBOHUK C TOKOM; TectupoBanue;
W3yueHue nelcTBUS NEKTPOBUIATEIS,; CamooI1ieHKa ¢
N3mepenne KI1]J] anexTpoiBUraTeIbHON YCTaHOBKH; HCIO0JIb30BaHUEM
«O11eHOYHOT O JIHCTaY;
2.4. | DaekTpoMarHuTHAsS 4 1 11.05.2023 | OmbIThI 10 MCCIIEAOBAHUIO SBICHHS EKTPOMATHUTHOM UH/YKLIMH: UCCIIEI0BAHIE VCTHBIH ompoc; https://resh.edu.ru
HHIYKIAS 23.05.2023 | u3MeHeHuii 3HAYCHHS U HAMIPABICHUS HHIYKIHOHHOTO TOKA,; KowntpospHast pabora;
Hroro o paszueny 37
PesepBHOe BpeMst 3
OBUIEE KOJIMYECTBO YACOB 68 10

110 ITIPOI'PAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buaebl, popmsl
n/m U3Y4YeHHS] | KOHTPOJs
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE
padoThI padoThI

1. | Th. IloBropenueTeroBoe |1 0 0 06.09.2022 | YcTHbI# ompoc;
IBHKeHue. TeMmneparypa.
Buyrtpenuss sHeprus

2. | CrocoObl H3MEHCHHS 1 0 0 08.09.2022 | TectupoBanue;
BHYTPEHHEMN SHEPIUU TeNa.
TermonpoBoIHOCT

3. | Konsekius. U3nydenue.. 1 0 0 13.09.2022 | YcTHBIH ompoc;
KonngecTBo TemioTsr

4. | Koin4ecTBO TEILUIOTHI. 1 0 0 15.09.2022 | YcTHBI# ompoc;
Eannune! koanuectsa
TEIUIOTHL. Y IeTIbHAs
TEIUIOEMKOCTb

5. |BxomHas KOHTpOJBHAas 1 1 0 20.09.2022 | KontposbHast
pabora Pacuer konmdecTBa pabora;
TEIUIOTHI

6. |Pa0ora Hax ommbOkamu 1 0 1 22.09.2022 | Camoo1eHKa ¢
TB.JL.P. Ne 1 «CpaBHeHue WCIIOJIb30BaHUEM
KOJIMYECTB TETUIOTHI MIPH «O1eHOYHOTO
CMEIINBAaHUH BOJBI Pa3HON JACTAY;
TEMIIepPaTyphI»

7. | DHeprus TOIIMBA. 1 0 0 27.09.2022 | YctHBIi onpoc;
VY nenpHAas TEI0Ta CrOpaHHs

8. | TB.JL.P. Ne 2 «M3mepenue 1 0 1 29.09.2022 | ITpakTuyeckas
YACIBbHON TEIJIOEMKOCTH pabora;
TBEPJIOTO TEIIa

9. |3aKkoH COXpaHEHHS 1 0 0 04.10.2022 | YcTHBIi ompoc;
MIpEeBpaIeHIsI SHEPTHH B
MEXaHUYECKUX U TETIJIOBBIX
mporeccax

10. | Pemrenwue 3anau: «Temossie |1 0 0 06.10.2022 | [TpakTrueckas
SIBIICHUSI» pabora;

11. | Pemnenwue 3agau: «Temnossie |1 0 0 11.10.2022 | ITpakTrueckast
SIBJICHUS» pabora;

12. |K.P. Ne 1 «TemoBbie 1 1 0 13.10.2022 | KouTtposbHas

SABJICHUA»

pabora;




13. | Pabora Hax 18.10.2022 | CamoorieHka ¢
omunOKkaMu.ArperaTHole UCTIOJIb30BaHUEM
COCTOSIHUSI BEILIECTBA. «O1eHOoYHOTO
[InaBnenue u oTBEpACBaHUE JIACTa»,
KPHCTAJUIMYECKUX TeIl

14. | I'paduk naBnenust u 20.10.2022 | TectupoBaHue;
OTBEPACBAHUS
KPHCTAJUIMYECKUX TeIl

15. | VuensHas Temiora 25.10.2022 | YcTHBIH ompoc;
TUTABIICHUS

16. | Uciapenue. HacoimeHHbIi 1 27.10.2022 | TectupoBanue;
HEHACBHIIIEHHBIH map.

17. | ITornouienue snepruu npu 08.11.2022 | YcrHbli onpoc;
UCTIapEHUH KUKOCTH U
BBIJICJICHUE €€ TIPH
KOHJICHCAIINY T1apa.

Kunenne

18. | BnaxxHOCTh BO3/yXA. 10.11.2022 | YctHBIif omipoc;
Crnioco0rl onpesieneHus
BJIAKHOCTHU BO3yXa

19. | VaenpHas termiora 15.11.2022 | YcTHbI# ompoc;
napooOpa3oBaHus U
KOHJICHCAIHH

20. | Pabora ra3a u napa npu 17.11.2022 | TectupoBanue;
pacimipenuu. J{Burarens
BHYTPEHHETO CTOPaHHS

21. | ITaposas Typouna. KIT/] 22.11.2022 | YcrtHBIi onpoc;
TETJIOBOTO IBUraTesl.

22. | Pemienwue 3amau: 24.11.2022 | TIpakTrueckas
«I3meHeHue arperaTHbIX pabora;
COCTOSIHM BEILIECTBA.

23. | K.P. Ne 2 «ArperaTHbie 29.11.2022 | KontposbHast
COCTOSIHUSI BEILIECTBA» pabora;

24. | Pabora Hanx 01.12.2022 | Camoo1eHKa ¢

OITMOKaMU. DIEKTPU3AIIHS
T€J NPU CONPUKOCHOBEHUHU.

BzaumopeiicTBue
3apsKEHHBIX Tell. J[Ba pona
3apsa0B

HUCIIOIB30BAHUEM
«OLEeHOYHOT O
JINCTa;




25. | Daektpockort. [IpoBogHUKH 06.12.2022 | TectupoBaHue;
Y HETIPOBOJHUKHU
AJIEKTPUYECTBA
DNEeKTpUUECKOE MOoJeE.

26. | [lenmuMOCTb JICKTPHYECKOTO 08.12.2022 | YcrHbli onpoc;
3apsiga. DJIEKTPOH

27. | Ctpoenue aToma. 13.12.2022 | YctHBIii ompoc;
OOBsicHEHHE DTIEKTPUIECKUX
SIBJICHUI

28. | DNEKTPUIECKUHN TOK. 15.12.2022 | JIukTaHT;
VI cTOYHHK 371€KTPUIecKOro
TOKa

29. | DneKkTpHYECKas IETb U € 20.12.2022 | YcTHBIH ompoc;
COCTaBHBIC YaCTH.
DNeKTpUYecKuil TOK B
MeTaax

30. | leficTBHS 2IEKTPUIECKOTO 22.12.2022 | [TucbMeHHBII
Toka. HarpaBnenue KOHTpOJIb;
AJIEKTPUYECKOTO TOKA

31. | .Cuna Toka. EAMHULIBI CHUITBI 27.12.2022 | Camoo11€HKA ¢
TOKa. AMIIEpMETp. UCIIOJIb30BaHNEM
W3mepenue cuibl TOKa «O1eHOYHOTO

JHCTaY;

32. | DexTpHyeckoe 29.12.2022 | VctHBI onpoc;
HanpspDkeHne. EnuHnIb
HaTPSHKCHUS

33. | Bonbt™mertp. U3mepenue 10.01.2023 | YerHslit onpoc;
HanpsHKeHUs. 3aBUCUMOCTb
CHJIBI TOKA OT HaNpsKEHUs

34. | TB.JLP. Ne 3 «Coopka 12.01.2023 | [TpakTuueckas
AJIEKTPUUECKON IETIH. pabora;
W3mepeHue cusbl TOKa»

35. | TB.JI.P. Ne 4 «M3mepenue 17.01.2023 | Ipaktuueckas
HaNPSLKEHUSD» pabora;

36. | DaekTpryecKoe 19.01.2023 | YerHslit onpoc;
COIIPOTHBIICHHUE
MIPOBOJIHUKOB. EMHUIIBI
COIIPOTHBIICHUS

37. | 3akon Oma JiIst yuacTKa 24.01.2023 | YcTHBI# ompoc;

eI




38. | K.P. Ne 3 «DnekTpuueckast 26.01.2023 | KonrtposbHast
Lens 1 3akoH Oma Ju1st pabora;
ydacTKa Ieru

39. | Pabora Haz 31.01.2023 | CamooneHka ¢
omunbOkamu.Pacuer UCTIOJIb30BaHHEM
COIPOTHUBIICHUS «O1eHOYHOTO
MPOBOAHUKA. Y IeNbHOE JHCTaY;
conporusieHue. PeoctaTsl

40. | TB.JLP. Ne 5 02.02.2023 | [TpakTrueckast
«PerynmupoBanue CHIIBI TOKa pabora;
peocTaTom»

41. | TB.JLP. Ne 6 «M3mepenue 07.02.2023 | [TpakTrueckas
COIIPOTHBIICHUS pabora;
aMIIEPMETPOM H
BOJILTMETPOM)

42. | IlocnenoBareibHOE 09.02.2023 | YcTHbl# ompoc;
COETMHEHHUE MTPOBOJHUKOB

43. | [TapannensHOE COCAMHEHUE 14.02.2023 | Ycrnslii onpoc;
MIPOBOHUKOB

44. | PaboTa 3JIEKTPHYECKOTO 16.02.2023 | TectupoBanue;
TOKa

45. | MOUIHOCTB 3JIEKTPHYECKOTO 21.02.2023 | [TpakTryeckast
TOKa pabora;

46. | TB.JLP. Ne 7 «Onpenencuue 28.02.2023 | IpakTrueckas
paboThI U MOLITHOCTH paborta;

47. | HarpeBanue MpoBOHUKOB 02.03.2023 | YcTHBIi onpoc;
AIIEKTPHYECKUM TOKOM.
3akon Jlxxoyns - Jlenna

48. | Pemenue 07.03.2023 | TIpakTuueckas
3a/1a4: « DMEKTPUUECKUE pabora;
SIBJICHUSD)

49. | K.P. Ne 4 «Dnektpudeckue 09.03.2023 | KonTtposbHast
SIBJICHUS) pabora;

50. | Pabora Hag ommbOkaMu 14.03.2023 | Camoor1ieHKa ¢
JlamIia HaKaTUBaHMSL. UCIIOJTb30BaHHEM
KopoTtkoe 3ambikanue. «O11€HOYHOT O

JACTAY;
51. | MarauTtHoOe moJIE. 16.03.2023 | YcTHBIH ompoc;

MarsuTHbIE TUHUNA




52. | MarHuTHOE MoJIe KaTyIIKH ¢ 28.03.2023 | YcTHBIi ompoc;
TOKOM

53. | TB.JL.P. Ne 8 «Coopka 30.03.2023 | [TpakTrueckas
anekTpoMaruuTay «Coopka pabora;

1 paboTa 3JIEKTPHYECKOTO
JBUTATEISD»

54. | UcTouHUKH CBeTA. 04.04.2023 | YcTHBI# ompoc;
Pacnipoctpanenue
csera.llocTosIHHBIC MATHUTHI

55. | Orpaxkenne.MaruutHoe 06.04.2023 | AukraHT;
oJie 3eMiu

56. | DneKkTpuuecKuil BUTATEINb 11.04.2023 | YcTHBIi ompoc;

57. | TB.JI.P. Ne 9 «C6opka 13.04.2023 | IpakTuueckas
anekTpomarauta»Penienue pabora;
3ama4

58. | UcTtounuku cBera. 18.04.2023 | YcTHBIH ompoc;
Pacnpoctpanenue.

OTtpakenue cBeTa. 3aKOHbI
COXpaHEHHS CBETA

59. | IIpomexyTouHas 20.04.2023 | KontposbHast
aTTecTaIusl. pabora;

60. | Pabora Haj ommOkaMu 25.04.2023 | Camoo1eHKa ¢
ITnockoe 3epkaio. UCIIOJIb30BaHUEM
[Ipenomienue cBera «O1EeHOYHOTO

JHMCTaY;

61. | JIuuzer. OnTryeckas cuia 27.04.2023 | YcTHBI# ompoc;
nuH3bl M300pakenus,
JlaBaeMbl€ JIMH301

62. | TB.JLP. Ne 10 «ITosryuenue 02.05.2023 | TIpakTuueckas
M300paKeHUS B JIMH3AX» pabora;
Pemenue 3anau: «CBeToBbie
SIBIICHHSI»

63. | KonTtponsHas pabora 04.05.2023 | KoutposbHas
Ne5:«CBeToBbIE SIBICHUSD pabora;

64. | PaGora Hax 11.05.2023 | TectupoBanue;

omnokamu.06001IeHNe
Marepuana 3a Kypc pusuka-

8

CaMoOoIICHKa ¢
HCIOJIb30BaHUEM
«O1neHoynoro
JIACTaY;




65. | O6o6mmenue Mmatepuanaza |1 0 16.05.2023 | TectupoBanwe;
Kypc ¢pusnka-8

66. | UTorossrii Tect 1 0 18.05.2023 | TecTtupoBanue;

67. | Pabora Han 1 0 23.05.2023 | CamooueHKa ¢
omuOkamu.Penienue 3amaq UCIIOJIb30BaHUEM
(TemoBbIe siBICHUS) «O11€HOYHOTO

JUCTaY;

68. | [loBTOpHTEIBEHO 1 0 24.05.2023 | KontposbHast
00001IaroIHii 3a Kypc pabora;
¢duzuka-8

OBIIEE KOJIMYECTBO 68 10

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dwusuka 8 kimacc/[lepoimkun A.B., OO0 «/IPODA»; AO «M3natenbctBo [Ipocsemienney;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[TporpamMmbl ocHOBHOTO 00111eT0 00pazoBanms Ousnka 7 — 9 kiaccel / aBTopsl: [IE€peIkMHA.B. 1
I'yraukE.M. np. (COopHuK pabounx nporpamm. @usuka 7 — 9 kiaccsl. /cocraButens E. M. I'yrauk, H. B.
dunonoBud - M.: [lpoda, 2015r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
https://resh.edu.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
YYEBHOE OBOPYJIOBAHMUE
OBOPYJAOBAHME VIS ITPOBEJAEHUS JIABOPATOPHBIX, IPAKTHYECKHUX PABOT,

NEMOHCTPALIUM
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