


MNOACHUTEJIbBHAS 3AITMCKA

CopneprkaHue mporpaMMbl HallpaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH y4YaIUXCSl U
OpraHu3alUIo U3y4eHUs (U3NKU Ha JeSITeIbHOCTHOM OCHOBE. B Hell yuuThIBatOTCS BO3MOYKHOCTH NpeIMeTa
B peanuzanuu TpedoBanuii ®I'OC OOO k miaaHupyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM pPe3yIbTaTaM
00y4eHMs], @ TAKIKE MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YU€OHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111er0 00pa30BaHus.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Kypc puszuku — cucremooOpa3zyromuii uisi €CTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
¢u3nUeckre 3aKOHbI JIS)KaT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMbIX XUMHEH, ONOJIOTHEH, acTpOHOMHEH
u puzmdeckoit reorpadueii. Dusnka — 3TO IpeaAMET, KOTOPHIH HE TOJBKO BHOCUT OCHOBHOM BKJIA] B
€CTECTBEHHOHAYYHYIO KapTUHY MHUPA, HO U IIPEJOCTaBIIET HanboJee iCHbIEe 00pa3ibl IPUMEHEHHS HAyYHOTO
MeTO/1a MO3HaHMUs, T.€. CIIoco0a MOoTy4YeHHsI TOCTOBEPHBIX 3HaHMM o mupe. Hakownern, ¢puznka — 310
pEeIMET, KOTOPBIN HApSIy C IPYTUMHU €CTECTBEHHOHAYYHBIMU MTPEIMETaMU JIOJDKEH JaTh IIKOJIbHUKAM
IpeJcTaBlIeHne 00 YBIEKATeIbHOCTH HAyYHOTO UCCIIE0BAHUS U PAJJOCTH CAMOCTOSITEIbHOTO OTKPBITHS
HOBOT'O 3HAHMSL.

OpHa u3 MIaBHBIX 337124 (U3UYECKOTO 00pa30BaHMs B CTPYKTYpE 00IIero 00pa3oBaHus COCTOUT B
(OopMHPOBAHNHN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U HHTEpeca K HayKe y OCHOBHOU Macchl 00y4JaronIuxcs,
KOTOpBIE B JaJIbHENIIeM OyIyT 3aHATHI B CaMbIX pa3HO o0pa3HbIX cdepax aearenbHocTu. Ho He meHee
BaXHOU 3aJ1a4eii SIBIISIETCS BHISIBJICHHUE U TIOJITOTOBKA TAIAHTIMBBIX MOJIOBIX JIFOIEH JJIst IPOAOKEHUS
00pa3zoBaHus U JaJIbHEHIEH TPOPECCHOHAIBHON ACATEIHPHOCTH B 00IaCTH €CTECTBEHHOHAYYHBIX
UCCIICIOBAaHUN U CO3JaHUU HOBBIX TeXHOJOTH. COrIacHO MPUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
ornpeneneHuio, EctecTBeHHOHAyYHAs TPAMOTHOCTH — 3TO CIIOCOOHOCTD YeI0BEKa 3aHMMATh aKTUBHYIO I'PaX-
JAHCKYIO MO3UIIMIO 0 OOIIECTBEHHO 3HAaYMMbIM BOIPOCAM, CBSA3aHHBIM C €CTECTBEHHBIMH HayKaMU, U €T0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UesIMU. HaydHOrpaMOTHBII Y€I0BEK CTPEMUTCS
y4acTBOBAaTh B apI'yMEHTHPOBAHHOM OOCYXACHUH MPOOIEeM, OTHOCSAIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOyeT OT HETo CIEAYIOUINX KOMIIETEHTHOCTEH:

— HAay4HO O0OBACHATH SIBJICHUA,
— OICHHBATh U ITIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUA,
— HHTCPIPCTUPOBATH JAHHBIC U UCII0JIb30BATh HAYYHBIC JOKA3aTCIbCTBA JIA MMOJIYYCHHA BHIBOJOB.

N3yuenne pu3nku cmocoOHO BHECTH PEIIAIONINNA BKJIaa B JOPMUPOBAHNE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YYaOLIHXCS.

OEJN U3YYEHUA YYEBHOI'O ITPEJIMETA «®PU3UKA»

[enun uzydenus GU3MKU HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus omnpeseneHsl B Konmenmuu
npenogaBanus yueOHoro npenmera «du3nka» B 00pa3zoBaTeIbHBIX opranu3amnusax Poccuiickoit deneparuu,
peaM3yIoNUX OCHOBHBIE 00IIe00pa3oBaTeIbHBIC POTPAMMBI, YTBEPKIEHHOH perenneM Komrernn
MunucrepcTBa nmpocsemenns Poccuiickoit @eneparuu, mpotokon ot 3 aexkadps 2019 r. Ne [TK4BH.

Henu nzyueHust Gpu3nKu:

— MpHOOpeTeHne HHTEepeca U CTPEMIICHHUS 00yJaloINXCs K HAyYHOMY U3YYEHHIO PUPOIBL,
pa3BUTHE HMX UHTEIJICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

— Ppa3BUTHUC HpGI[CTaB.HeHI/Iﬁ 0 HAYYHOM MCTOJC MO3HAHUA U q)OpMI/IpOBaHI/IC HCCICAO0BATCIBCKOT'O

OTHOILICHMUS K OKPYKAIOIIUM ABJICHUAM,



— ¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3y4eHUsI OCHOB CTPOCHUS MAaTEPUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3HUKH;

— (QopMupoBaHUe IPEACTABICHHUI O PoJn (PU3UKH IS pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHI;

— pa3BUTHE MPEACTABICHUH 0 BOBMOXKHBIX chepax Oyaymien mpodecCuoOHATBHON NeITeIbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K JabHEHIIIEMY O0YUYCHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHHe STUX 1IeJIe Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUs 00ECIICUMBACTCS PEIICHUEM
CIICAYIONINX 3a/1a4:

— mpuoOpeTeHne 3HaHUuM O AUCKPETHOM CTPOCHUHU BEUIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

— MNpHOOpeTeHne YMEHUHN ONMUCHIBAaTh U OOBIACHATH (PU3HUECKUE SBJICHUS C UCIIOJIb30BAHUEM
MOJYYCHHBIX 3HAHUM;

— OCBOCHHE METOJIOB PEIIEHUs MPOCTEHIINX PacYETHBIX 33/1a4 C UCTIOIb30BaHUEM (PU3HUECKUX
MOJIEJICH, TBOPYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

— Ppa3BUTHE YMEHMI HAOII0AaTh IPUPOAHBIC SBJICHUS U BBHITIOIHSATD OIBITHI, Ja0OpaTOpHbIE padOTH U
HKCIEPUMEHTAIbHBIC UCCIIEAOBAHUS C UCTIONIb30BAaHUEM N3MEPUTEIBHBIX IPHOOPOB;

— ocBoeHHue MPUEMOB pabOThI ¢ HHPOPMALIHEH PU3NIECKOTO COAEPKaHUsI, BKITI0Uas HHPOPMAIIUIO O
COBPEMEHHBIX IOCTHKCHUAX (DU3HUKH; aHATTN3 ¥ KPUTHUECKOE OIICHUBaHHE HHPOPMAIINH;

— 3HAKOMCTBO €O cepamu nMpodecCHOHATBHON IeATeThHOCTH, CBI3aHHBIME C (PU3UKOU, U
COBPEMECHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JOCTHKECHUSIX (PU3MICCKON HAYKH.

MECTO YYEBHOTI'O IPEJIMETA «PU3UKA» B YYHEBHOM IIVTIAHE

B cootBerctBru ¢ ®I'OC OO0 ¢usnka sBisieTcs 00s13aTeIbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obmero oopazoBanus. JlaHHas mporpamma npenycMaTpuBaeT nuydeHue (Gu3uku Ha 6a30BOM YpOBHE B 8
Kiacce B 00bE€Me 68 bacoB mo 2 yaca B HeHEIIo.



COJEPKXAHUE YYEBHOI'O IIPEAMETA

Pasgen 1. TemyioBble ABJIEHUS

OCHOBHBIE TOJOKEHHSI MOJEKYJISIPHO-KMHETHYECKOM TEOpHM CTPOEHMS BellecTBa. Macca U pa3mepsl
aTOMOB M MOJIEKYJ. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKOU TEOPHUH.

Monenu TBEpIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUH BenlecTBa. Kpucrannuueckue u aMmopHbIe Tena.
OOBbsicHEHHE CBOWCTB Ira30B, )KUAKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYIIPHO-KHHETHYECKON
teopur. CMauMBaHNE U KaNWUISIPHBIE sIBIEHUS. TemIoBoe pacliupeHue U CoKaThe.

Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS YACTHII.

Buytpennss sneprusi Crioco0bpl N3MEHEHUS BHYTPEHHEH SHEPryH: TEIIoNepeaya U COBepIIeHHE PabOThI.
Buas! Tenonepenayn: TEIIONPOBOIHOCTh, KOHBEKIUS, U3IIyYCHHUE.

KomnunuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTD BeleCTBa. TernI000MeH U TeMIOBOE paBHOBECHE.
VYpaBHenue teroBoro 6ananca. [InaBienue u oTBepieBaHNe KPUCTAJUINYECKUX BEIECTB. Y AeTbHAS
tertoTa ruaBnenus. [TapooOpa3zoBanne u konnencanus. Mcmapenue (MC). Kunenue. Y nenpHas Temiora
napooOpa3zoBaHUs. 3aBUCUMOCTb TEMIIEPATyphl KUTIEHHS OT aTMOC(EpHOro J1aBjieHus. BraxkxHoCcTh Bo3ayXa.

DHeprus TOIUIUBA. Y AeIbHAs TEIIOTa CTOPAHMUSL.

[TpunnmIE paboTh! TermnoBbix nurateneit. KI1/[ rermoBoro apurarens. TerioBbie IBUTATENN U 3aIIUTA
okpyxatomiert cpeabl (MC). 3akoH coxpaHEeHHUs M IPEBpAILCHHs SHEPTUU B TEIUIOBBIX nporeccax (MC).

Hemoncmpayuu

1. HabGmonenne OpOyHOBCKOTO JIBHKCHHS

. Habmonenue nuddysun

. HaGmronenue siBneHnii cMauMBaHUs U KalMJIIIPHBIX SIBJICHUN

. HaGmronenne TemioBoro paciummpeHust Tei

. I3menenune naBieHus ra3a npu n3MeHEHUU 00bEMa M HAarPEBaHUH WJTH OXJIKICHUH
. [IpaBuna u3aMepeHus TeMiepaTypsl

. Buapl remionepenauu
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. Oxnax7ieHre mpu CoBepIIeHUU paboThI

9. HarpeBanue mipu coBepIiiieHUH pabOThl BHEIIHUMH CHJIAMU
10. CpaBHEHHE TEMIIOEMKOCTEN PAa3IMYHBIX BEILIECTB

11. HaOmronenne kumeHns

12 .HaGroieHue moCcTOSHCTBA TeMITepaTyphl MPH TIIaBICHUN
13. Moaenu TEIUIOBEIX ABUTaTEIEH

Jlabopamopnusie padbomot u onvimol

1. OnbITHI MO OOHAPYKEHHUIO IEUCTBHUS CHIT MOJICKYJISIPHOTO TIPUTSIKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa

3. OnbITHI 1O HAOJIIOCHUIO TETNIOBOTO PACIIUPEHUS Ia30B, )KUIKOCTEH U TBEPABIX Tel

4. OmpeneneHue NaBIeHUS BO3lyXa B OaJUIOHE MINpHUIla

5. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTbH JIABJICHUS BO3/1yXa OT ero 00bEMa U HarpeBaHus HiIu
OXJIAXKACHUS

6. [IpoBepka runoTe3bl IMHEWHON 3aBUCUMOCTH JVTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUYECKON TPYOKe
OT TEMIIEPaTypBI

7. Habnroienue n3MeHeHusl BHyTpeHHEH SHepruu Tena B pe3yibTare TeIuionepeiayu U paboThl BHEIIHUX
cui

8. MccnenoBanue siBIEHUS TEINIOOOMEHA MPU CMEIINBAHUU XOJIOJHON U TOpsSYei BOJIBI

9. Omnpenenenrie KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOAON IPH TEIII00OMEHE C HarpeThIiM
METAJUIMYECKUM HUIUHAPOM



10. Omnpenenenne ynenbHON TEMIOEMKOCTH BELIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. OnpeneneHne OTHOCUTENbHOM BIAKHOCTH BO3/1yXa
13. Onpenenenune yieabHOM TEIUIOTHI MUIABICHUS JIba

Pazgen 2. JinekTpuyecKkue 1 MAarHUTHbIE SIBJICHUSA

DnekTpusanus Teil. J[Ba poaa 3yekTpuyecKkux 3apsaoB. BzanmopaeiicTeue 3apsskeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTb CUJIbI B3aUMOCHCTBUSA 3apSyKEHHBIX TEJ OT BEJIUUYMHBI 3apSAI0B U PACCTOSIHUS MEXKITY TEIAMM).

Onektpruueckoe noje. Hanpspk€HHOCTH anekTpudeckoro nois. [IpuHnmn cynepno3unum 3JeKTpUYeCcKuX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DIeMEHTApHbIN 3eKkTprudeckuil 3apsaa. Ctpoenne atoma. [IpoBogHuku
U JURJIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsijia.

DJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKM MOCTOSTHHOTO TOKA.
JleficTBUSI 3JIEKTPUYECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTAX
U raszax.

OnexTpuueckas nenb. Cuiia Toka. JekTpudyeckoe HanpspkeHue. ColpoTUBIECHUE IPOBOIHUKA. Y IEIBHOE
CONPOTHUBIICHHE BellecTBa. 3akoH OMa [u1s yyacTka nenu. [locnenoBaTenbHoe U apaieIbHOE COCIUHEHNE
MIPOBOJIHUKOB.

PaboTa 1 MOIITHOCTH AJIEKTPUIECKOTo ToKa. 3akoH [[xoyns— JleHna. DaekTpuyecKkue menu U noTpeouTenu
AIIEKTPUYECKOM dHEpTUU B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMoneincTBrEe MOCTOSHHBIX MarHUTOB. MarHuTHoe rnose. MarHuTHoe mose
3eMJIu ¥ €ro 3HaYeHHe JUIs )KU3HU Ha 3emiie. OnbIT OpcTena. MarHuTHOE 1oJie 3J€KTPUYECKOr0 TOKa.
[IpuMeHeHue 31eKTPOMarHuToB B TeXHUKE. J[eficTBME MAarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. ICIoIb30BaHUE 3JIEKTPOABUTATEIEH B TEXHUYECKUX YCTPOMCTBAaX U
Ha TPaHCIOpTE.

Omnbrter @apanes. AABnenue anexkTpomaruuTHol HHAYKIMU. [IpaBuno Jlenna. Dnexkrporeneparop. CriocoOs
MOJTyYEHUS NIEKTPUICCKON dHEPTHH. DIEKTPOCTAHIIUN Ha BO30OHOBISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu
DnexTpuzanus Tei
JIBa poa 3NEeKTpUYECKHX 3apsAI0B U B3aNMOJCHCTBUE 3aPSKEHHBIX TEJ
YCTpoUCTBO U AEUCTBUE DIIEKTPOCKOIIA
DneKkTpocTaTu4yecKas MHAYKIUs
3aKOH COXpaHEHUSs JIEKTPUUECKHUX 3aPsI0B
IIpOBOIHUKY U TUIIEKTPUKH

MoaenupoBaHH€e CHIIOBBIX JIUHUN AIEKTPUUECKOTO OIS
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. I3MepeHue 21eKTpUUYECKOr0 HANpPsSKEHUST BOJIBTMETPOM
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. PeocraTt 1 MarasuH CONpOTUBIICHUI
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. B3aHMOHCﬁCTBH€ IIOCTOSAHHBIX MaroHuToOB

—
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. MOI[CJII/IpOBaHI/Ie HCBO3MOXHOCTH pa3CJICHUA TOJIOCOB MAarHuTa

—
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. MOI[CJII/IpOBaHI/Ie MarHUTHBIX TOJIEH MOCTOSHHBLIX MAarHUTOB

—
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. OneIT Opcrena



19. MarauTHoO€E noJie TOKa. DJIEKTPOMArHUT

20. [eiicTBHUE€ MarHUTHOTO TMOJISI HA MPOBOJAHUK C TOKOM

21 DnekTpoaBUTaTENh NOCTOSIHHOTO TOKA

22. VccnenoBaHue SABICHUS AJIEKTPOMArHUTHON UHIYKIIMHA

23. OnbiTel @apanes

24. 3aBUCHMOCTb HaIlpaBJIEHUs HHAYKIIMOHHOI'O TOKAa OT YCJIOBUI €r0 BO3HUKHOBEHMUSI
25. DIIEKTpOreHepaTop MOCTOSTHHOTO TOKa

Jlabopamopuvie pabomul u onvimol

OnBITH 10 HAOTIOACHUIO AIEKTPU3AINH TET WHAYKIINEH U TIPU COIPUKOCHOBEHUN
HccnenoBanue nelCTBUS SJIEKTPUUECKOTO OISl HA TPOBOTHUKH M TUIJICKTPUKH
COopka 1 mpoBepKa padOThI AMEKTPUUECKON 1IEMH MOCTOSTHHOTO TOKA

W3mepenue u peryaupoBaHue CHIIbI TOKa

A A

H3mepenue u peryaupoBaHue HAPsKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UIYILIETO YE€PE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaANpPSDKEHUS Ha pe3ucTope

7. OHBITBI, ACMOHCTPHUPYIOIIUC 3aBUCUMOCTD 3JICKTPUUCCKOI'0 COMMPOTUBJICHUS ITPOBOJHUKA OT €T0 JJIMHBI,
IUIONIA/IM TIOTIEPEYHOT0 CEUEHUs U MaTeprala

8. IlIpoBepka mpaBuiia CIOKEHUSI HAITPSKEHUH P MOCIIEI0BATEIbHOM COEIMHEHUH IBYX PE3UCTOPOB

9. TlpoBepka mpaBuiia AJis CUIJIbI TOKA IPU MAapaJUIETbHOM COEIMHEHUHU PE3UCTOPOB

10. Onpenenenne paboOTHI AAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP

11. Onpenenenne MOIMIHOCTH JIEKTPUUYECKOTO TOKA, BBIJAEISIEMON HA PE3UCTOPE

12. VccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, MAYILETO Yepe3 JIAMIIOUKY, OT HANPsHKEHUS HAa HEMl

13. Onpenenenune KIIJI HarpeBaresns

14. I/ICCHG,Z[OBaHI/Ie MarHuTHOI'O BSaHMOﬂeﬁCTBHH IIOCTOSIHHBIX MAaroHuToOB

15. VI3yueHue MarHuTHOTO MOJI TOCTOSIHHBIX MarHUTOB MPH UX 00bEIMHEHUH U pa3esieHuU

16. MccnenoBanue neiCTBUSA AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY

17. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AMMOJICHCTBHS KATYIIKU C TOKOM U MarHuTa oT
CHJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIKC

18. 3yuyeHue aecTBUS MArHUTHOTO MOJIs1 HA TIPOBOJHUK C TOKOM

19. KoHcTpynpoBanue M u3ydeHHE pabOThI JICKTPOIBUTATEIS

20. U3mepenue KIIJ[ anekTpoaBurareibHO yCTaHOBKH

21. OnbITEI MO MCCIEAOBAHUIO SBJICHUS AJIEKTPOMArHUTHOW MHAYKIIUK: UCCIECIOBAHNE U3MEHEHUI

3HAYCHHUA U HAITPABJICHUSA MHAYKIITUOHHOTO TOKAa



IIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3zyuenne ¢pu3uku B § KJlacce HAMPABICHO HA JIOCTHXKEHHE 00yYarOIIUMUCS JTMYHOCTHBIX,
METaIpeIMETHBIX U MIPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— TIpOsIBIICHHE UHTEpeca K HICTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOH (pu3nuecKoi HayKu;
— IIEHHOCTHOE€ OTHOIICHHE K IOCTHKECHUSAM POCCUHCKUX YUEHBIX (PU3UKOB.
I'pasxicoanckoe u 0yxo6no-upascmeennoe ocnumanue:

— TI'OTOBHOCTH K aKTUBHOMY Yy4YaCTHUIO B OGCy)I(,Z[GHI/II/I O6H.I€CTBCHHO-3H3.‘-II/IMBIX N 3THYCCKHX npo6neM,
CBs3AaHHBIX C ITPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (bI/IBI/IKI/I;

— OCO3HAHUC BA’)KHOCTHU MOPAJIbHO-OTUYCCKHUX MMPUHIIUIIOB B JACATCIbHOCTH y‘-IéHOI‘O.
Jcmemuueckoe gocnumanue:

— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3MUECKON HaAyKU: €€ TApMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

l[ermocmu HAYYHO020 NO3HARUA:

— OCO3HaHME IIEHHOCTH (PU3NYECKOI HayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHHsI MUPA, OCHOBBI
Pa3BUTUS TEXHOJOTUH, BAKHEUILIEH COCTABIIAIONIEH KYJIbTYpPHI;

— pa3BUTHUE Hay4HOI JTI0003HATENbHOCTH, HHTEPECA K UCCIIEIOBATEIbCKOM NeATEIbHOCTH.
Dopmuposanue Kyibmypol 300p08bs U IMOUUOHATLHO20 OJ1A20NONYHUA:

— OCO3HAaHME LIEHHOCTH 0€30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
B2XHOCTHU MIPABHII OE30MMACHOTO MOBEICHUS HA TPAHCTIOPTE, HA JI0POrax, C SJCKTPHUECKUM U TETIOBBIM
000py/IOBaHUEM B JIOMAIIHUX YCIOBUSX;

— c(OpMHPOBAHHOCTh HaBBIKA pe(IeKCUH, IPU3HAHKE CBOETO IPaBa Ha OMIMOKY M TaKOT'O JKe Ipasa y
APYroro 4ea0BeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE YYacTHE B PELICHUH MPAKTUYECKHX 3a/1a4 (B paMKax CeMbH, IIKOJIbI, TOPOJa, Kpasi)

TEXHOJIOTUYECKON M COIMANIbHOI HANPaBICHHOCTH, TPEOYIOMIUX B TOM UKCIIE U PU3NYECKUX 3HAHU;
— HMHTEpEC K MPAKTUYECKOMY HM3yYCHMIO Tpodeccuil, CBI3aHHBIX C PU3UKOM.
DKonozuueckoe eocnumanue:

— OpHEHTAIMs Ha MPUMEHEeHUE (PU3MUECKUX 3HAHUH Ui PELIeHUs 3a7a4d B 00J1aCTH OKpY Karomien

Cpelbl, INIAHUPOBAHUS MOCTYIKOB U OI[CHKU X BO3MOKHBIX IIOCIIEACTBUM JJI OKPYKAIOIIEN Cpe/bl;
— OCO3HaHHE TJIO0ATBHOTO XapaKTepa 3KOJOTHYECKUX IMPOOJIEM M IyTell UX peleHus.

Aoanmayusa odyuarouiecoca K U3MEHAIUUMCA YCI08UAM COUUATIbHOU U RPUPOOHOIL CPEObl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUY MPH BBHITIOJHEHUHU HCCIEIOBAHUN U TPOEKTOB (pr3nyecKon
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUSM JIPYTHUX;

— TOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO J1eATEIbHOCTb;

— TOTPeOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM yucie (GOpPMYIUPOBATh UJEH, MOHSITHUS,



TUNOTE3bl 0 (U3NYECKUX OOBEKTAaX W SBJICHUSX;
— OCO3HaHHue JeUIUTOB COOCTBEHHBIX 3HAHUH M KOMIETEHTHOCTEH B 00JIaCTH (DPU3HKH;
— IUIAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUM;

— CTPCMIJICHHUC aHAJIM3UPOBATh U BBIABJIATL B3AUMOCBA3U IIPUPOIBI, OGH.ICCTBa N 3KOHOMHKH, B TOM
YHCJIC C UCTIOJIb30BAHUEM (bI/ISI/I‘ICCKI/IX 3HaHHI>i;

— OLIEHKA CBOUX JICMCTBUH C yUETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEY, BO3MOKHBIX TTT00AIBHBIX
MOCJIEICTBUI.
METAIIPE/IMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIe TO3HABATEIIbHBIC JEUCTBUSA

ba3zoevie nocuueckue oeiicmeus:
— BBIABJISITh U XapaKTEPU30BATh CYIIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHHH ),
— yCTaHaABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIIMN, OCHOBAHHMS JIJIs1 000OIIEHUS U CPAaBHEHUS;

— BBISABJIATH 3aKOHOMEPHOCTHU U MPOTHBOPEUHS B pacCMaTPUBAEMBbIX (aKkTax, JaHHBIX U HAOIIOICHUSX,
OTHOCSIIIUXCS K (PU3MUYECKUM SIBIICHUSIM;

— BBIABJIATH IPUYUYUMHHO-CICACTBEHHBIC CBA3H IIPHU N3YUCHUU (bI/ISI/I‘ICCKI/IX SIBIICHHUH 1 IMponECCOB;
ACJIaTh BBIBOJbI C UCITOJIb30BAHHUEM JCAYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJIIOLIeHI/II>'I, BbIABHUI'ATh

TUITOTE3bI O B3aUMOCBA3AX (1)I/I?>I/ILICCKI/IX BCJIMYHMH,

— CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 pelieHus yueOHO! (pU3NUecKoil 3a1auun (CpaBHEHNE HECKOIBKIX
BapUaHTOB PELICHUS, BEIOOP HanboIee MOXOAAUIETO C YIETOM CaMOCTOSATENIBHO BBIIEICHHBIX
KPUTEpHEB).

Ba3zoevie uccneooeamennvckue oeiicmeus:
— HCIIOJIB30BATh BOMIPOCHI KaK UCCIEA0BATEIbCKU HHCTPYMEHT MTO3HAHMS;

— TMPOBOAUTH [0 CAMOCTOATEIHHO COCTABIEHHOMY IUIaHY OMBIT, HECIOXKHBIN (GU3NYECKUI

AKCIIEPUMEHT, HEOOIBIIIOE UCCIIETOBAHUE (PUZUUECKOTO SIBIICHUS,

— ONLCHHUBATh HA IPUMCHHUMOCTE U JOCTOBEPHOCTH I/IH(bOpMaI_[I/IIO, IMOJIYYCHHYIO B XOA€ UCCICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOSITETHHO (POPMYITHPOBATH 00OOIIEHHUS U BBIBOBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0ACHNUS, OIIbITA, UCCIIEI0BAHMS;

— IMPOrHO3UPOBATH BO3MOKHOC ;[aaneI‘/'ILuee Pa3sBUTHUC (I)I/I3I/I‘IGCKI/IX mponecCcoB, a TaKKC BbIABUTATh
MNpCANOJIOXKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TMPHUMEHSThH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IPH MOUCKE U 0TOOpe NHPOPMAIHH W
JAHHBIX C YU4ETOM MPEATIOKEHHOHN yueOHOH (PU3NUECKO 3aJauu;

— aHaJM3UpPOBaTh, CUCTEMATH3HPOBATh U UHTEPIPETUPOBATh HH(POPMALIMIO PA3IMYHBIX BUAOB U POpM
[IPEACTABICHUS;

— CaMOCTOSITETIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY IpEACTaBICHUs HHPOPMALIUU U WILTIOCTPUPOBATH

peliaeMble 3a/1a4il HECTIOKHBIMH CXEeMaMHU, JuarpaMMaMu, HHOM rpadukoil 1 ©X KOMOMHALIMSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIE JEHCTBUSA



Obwenue:

— B X07Ie 00CYXXJIeHHsI Y4eOHOTO MaTepualia, pe3yJbTaToB JaOOPATOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI 1O CYIICCTBY O6CY)I(,Z[aCMOI>'I TCMBbI U BBICKA3bIBATb UJICHU, HALICJICHHBIC HAa PCIICHUC 3aJla4d U
Mo/IepKaHue 0JIaroXKenaTeIbHOCTH OOIIECHUS;

— COIOCTABJIATH CBOU CYXKJIEHUS C CYXICHUSAMH IPYTUX YYaCTHUKOB JHajiora, 0OHapy>KUBaTh
pa3ianyuue U CXOACTBO MO3UIIMIM; BBIPA’KATh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
yOJINYHO MPEACTABIATh PE3YJIbTAThl BBITOJHEHHOTO (PU3MUECKOTrO OMbITA (3KCIIEPUMEHTA,
UCCIIEIOBaHMsI, IPOEKTA).

Coemecmnasn 0eamenvHocms (COMpPYyOHUYECME0):

— TIOHUMATb U HCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ MHIMBH1yaIbHON pabOTHI PU peIIeHUN
KOHKPETHOU (pr3nyecKoit mpoOIeMsI;

— I[PpUHHUMATh LCJIN COBMECTHOU ACATCIIbBHOCTH, OPraHU30BLIBATH ,Z[GﬁCTBHH o eé JOCTUXKCHUIO!:
pacmpenensaTh poyik, 00CY AaTh MPOIECCHl H Pe3yIbTaThl COBMECTHOM pabOTHI; 00001IaTh MHEHUS
HECKOJBKUX JTIOJCH;

— BBITNIOJHSATH CBOKO YaCTh pa0OTHI, JOCTUTAsI KAYECTBEHHOTO Pe3y/ibTaTa M0 CBOEMY HAIIPABJICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C JPYTUMHU WIEHAMU KOMaH/IbI;

— OICHUBATh KAYC€CTBO CBOCTO BKJIaJda B O6I.HHI>1 IMPOAYKT IO KPUTECPUAM, CAMOCTOATCIIBHO

chOpMyITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

YHUBEpCaIbHBIE PETYIATUBHBIC NCUCTBUS

Camoopeanusauuﬂ:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMIMX JIJIS pemieHus (Pru3ndecKux
3HAHUII;

— OPHUCHTHUPOBATHCSA B PA3JIMYHBIX MMOAXOAAX NPUHATHUA peH_IeHI/Iﬁ (I/IH,Z[I/IBI/II[ya.HBHOG, IMIPUHATHC
pelieHus B Tpynie, MPUHATHE PEIICHUA TPYIIION);

— CaMOCTOATCIIBHO COCTABJIATH AJITOPHUTM PCIICHUSA (bH3H‘IGCKOﬁ 3aa4yy UJIM 11JIaHa UCCIIEAOBaHUA C
Y4ETOM HMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh Ipe/jiaracMbie
BapHUaHThI PEIICHUI;

— Jienath BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.
Camoxonmpons (peghnexcus):
— J1aBaTh aJeKBATHYIO OIICHKY CUTYallUH U MpeJyIaraTh IUlaH e€ N3MEHEeHNS;

— OOBSCHATH NPUYHHBI JOCTIKCHHUS (HEIOCTIIKEHNS ) PE3yIbTaTOB IEATEIBHOCTH, 1aBaTh OLCHKY
NpUOOPETEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHBBI B IEATEIHHOCTD (B TOM YHUCJIE B X0/ BBITOJHEHUS (PU3NUECKOTO UCCIIEOBAHUS
NN HpOGKTa) Ha OCHOBEC HOBBIX OGCTOHTGHBCTB, N3MCHUBIINUXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/IGOK,
BO3HUKIIUX TPYAHOCTEW;

— ONICHUBATHL COOTBCTCTBUC PC3YyJIbTaTa LUCIHU U YCIIOBHUAM.
3M0[{MOHa./lbl-lblﬁ UHmesi1eKkm:

— CTaBUTh ce0s Ha MECTO JPYroro YejaoBeKa B X0/1€ CIopa WK JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO.



Ilpunamue ceds u opyzux:

— MpHU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnH (PU3NUECKHX 3a]a4 WM B YTBEP)KICHHUIX Ha
Hay4HbIE€ TEMBI U TAKOE K€ MPaBO JAPYToro.

INPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JTOJKHBI OTpaxaTh c(HOPMHUPOBAHHOCTD y 00YHAIOIIUXCS

YMEHHM:

— HCIOJIB30BaTh NOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUINYECKHIE U aMOpP(HBIE Tella, HACHIIICHHBIH U HEHACHI-
LICHHBIN Nap, BIaXXHOCTh BO3yXa; TEMIIEpaTypa, BHYTPEHHSSI SHEPTUsl, TEIIJIOBOM JIBUTATEb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsij, JIEKTPUUECKOE T0JI€, TPOBOAHUKHU U AUDIEKTPUKH, TOCTOSHHBIN

INEKTPUICCKUN TOK, MATHUTHOE TI0JIC;

— pa3nuuaTh ABJICHHS (TEIUIOBOE pacIIMpeHHe/cKaThe, TeIyionepeaaya, TeioBOe paBHOBECHE,
CMauMBaHUC, KATWJIAPHBIC SABJICHU A, UCIIAPCHUC, KOHACHCALIUA, IIJIABJICHUC, KPUCTAJIJIN3alluA
(oTBepaeBaHme), KUIIEHUE, TEIUTIONEpeIaya (TETUIONPOBOIHOCTh, KOHBEKITUS, U3JTYUCHHE); SJICKTPU3ALIHS
TEJ, B3aUMOJICHCTBHUE 3apsIIOB, NEHCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE
MAarHuToB, ﬂeﬁCTBHG MAarauMTHOIO I10JIA Ha IMPOBOAHUK C TOKOM, SJICKTpOMAarHuTHas I/IH,Z[yI(I_[I/IH) I10 OIIn-
CaHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPHPYIONIUX JaHHOE (hU3UIECKOE

SIBJICHUC;

— pacno3HaBaTh MPOSIBIICHUE N3YUYEHHBIX (PHU3HMUECKUX SBJICHUN B OKPYXKAIOIIEM MHpPE, B TOM YHCIIE
¢bu3nveckue SBICHUS B PUPOJIE: TIOBEPXHOCTHOE HATSHKCHNE M KAIMJUISIPHBIC SIBJICHUS B IPUPOJE,
KPUCTAJLIBI B TIpHpoe, uznyderue ColHIa, 3aMep3aHre BOAOEMOB, MOPCKUE OpHU3bI, 00pa3oBaHuE
POCBI, TYMaHa, MHesl, CHEeTa; SJCKTPUIECKHE SBICHUS B aTMOc(]epe, JIEKTPHUECTBO KUBBIX OPTaHU3MOB;
MarHUTHOE TI0JIe 3eMJIH, APEi MO0 COB, POJIb MArHUTHOTO TTOJIS JJIs1 )KU3HU Ha 3emiie, OJISPHOE CH-
SIHUE; TIPH 3TOM NIEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIJCIAThH CYILIECTBCHHbIC
CBOMCTBa/MipU3HAKN (PU3NUECKUX SBIICHUM;

— OIIMCHIBAaTh U3yUYECHHBIE CBOWCTBA TeJ U (PU3NYECKUE SBICHUS, UCIIONB3Ys (pU3HUECKUe BETHUNHBI
(Temrieparypa, BHYTPEHHSS SHEPTUs, KOJIMYECTBO TEIUIOTHI, YAEJIbHAs TEIUIOEMKOCTh BEILIECTBA,
yZenabHas TEeIIOoTa MJIaBJIeHUs, yelbHasl TeMaoTa napooOpa3oBaHusl, yAeabHas TeII0Ta CrOPaHus
TOITUBA, KOA(PPHUIIUEHT MOJIE3HOTO JICHCTBUS TEIJIOBOI MAIlIMHbI, OTHOCUTEINIbHAS BJIAYKHOCTh BO3/TyXa,
ANEKTPUYECKUH 3apsJl, CUIIa TOKA, SJIEKTPUIECKOE HANPSHKEHNE, CONPOTHUBIICHUE TPOBOIHUKA, YAEIbHOE
COIIPOTHBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTD AJIEKTPUUYECKOTO TOKA); TIPU OMUCAHUU MPABUIIBHO
TPaKTOBAaTh (PUINYECKHUI CMBICI UCTIOIB3YEMBIX BEIMUNH, 0003HAUEHUS U €IUHUIIBI (PU3UUECKIX
BEJIMYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO PU3NYECKYIO BEIMYUHY C IPYTUMU BETHUYNHAMH,
CTPOUTH IpaUKU U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U MPOLIECCHI, UCIIOIb3ys OCHOBHBIE
II0JIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHIIMII CYIIEPIO3ULIUH TOJIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaaa, 3akoH OMa a1 ydacTka 1enH, 3akoH Jxoyss -
JleHna, 3aK0H COXpaHEHHs YHEPTUHU; TIPU 3TOM JaBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U 3aITUCHIBAThH
€r0 MaTeMaTU4eCKOE BBIPAIKEHUE;

— 00BACHATH (hU3MUYECKHE TPOLECCHl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTYyalUii
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUIHMHHO-CIICICTBEHHbBIE CBSI3U, CTPOUTH 00bsIC-
HeHHe u3 | - 2 TIOTHYeCcKUX IaroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKHX SBICHUH,
(hU3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; PelIaTh pacuETHBIC 3a/1a4H B 2 - 3 NEUCTBUS, UCTIOIB3YS



3aKOHBI U (JOPMYIIBI, CBS3bIBAIOIINE (PU3UUECKUE BEIMUUHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4H
3aIllUCBIBAaTh KPATKOE YCIOBUE, BBIABIIATh HEAOCTATOK JAHHBIX Ul PELICHUS 3a1a4K, BEIOMPATh 3aKOHbI
1 GOpMYIIbI, HEOOXOAUMBIE JJIs €€ PEeLIeHUs, IPOBOJUTH PAacYEThl U CPAaBHUBATH MOJIyYCHHOE 3HAUCHHE
(Gu3n4ecKoil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIMTH MPU MOMOIIN (PU3NYECKUX METO/I0B; NUCIOb3Ys
OMMCaHUE UCCIIEI0BAHMUSI, BBICIATH IPOBEPSIEMOE MPEIOJIOKEHUE, OLICHUBATh TPABUIBHOCTH MOPSAIKA
MIPOBEJICHUS HCCIEA0BaHNUS, AETaTh BbIBOIBL;

— TIPOBOJMTH OMBITHI 110 HAOIIOJCHHUIO (PU3MUECKUX SBICHUHN UITH (PU3MUECKUX CBOWCTB TET
(xanwIISipHbIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0bEMa, TeMIepaTyphl; CKOPOCTH MPO-
11eCca OCTHIBAHUS/HATPEBAHUS IIPU M3JIYYEHUH OT LBETA U3JTy4YaroIleil/orIOIAloel TOBEPXHOCTH;
CKOPOCTh HCIAPEHHUsI BOJIbI OT TEMITEPATYPhI )KUIKOCTH U IUIOIIAIN €€ TOBEPXHOCTH; FIEKTPU3ALINS Tell
U B3aUMOJEHCTBHE IEKTPUUYECKUX 3aps10B; B3aUMO/IEHCTBHE IOCTOSHHBIX MarHUTOB, BU3yaIu3alus
MAarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB; JEHCTBUSI MATHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUrATENs IOCTOSHHOTO TOKA): (hOopMyTupoBaTh
MIpOBEpsieMbIe MPEITOJIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEAI0KEHHOT0 000PYJ0BaHMSI; ONUCHIBATD

XOJ OTBITa U (POPMYIIUPOBATH BHIBOJIBI;

— BBIIOJHATL IIPAMBIC UBMCPCHUA TCMIICPATYPhI, OTHOCHUTEJIILHOU BIAXKHOCTH BO31yXa, CUJIbl TOKaA,
HaMpsKCHUA C UCITOJIb30BAHHUEM aHAJIOTOBBIX HpI/IGOpOB U 1aTYUKOB (bI/ISI/I‘-IGCKI/IX BCJIMYNH, CPABHUBATDH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;

— TIPOBOJMTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKOM BETMYUHBI OT JIPYTOil ¢
HCIOJIb30BAaHNUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHUS IPOBOIHUKA OT €T0 JIUINHBI,
IUIOLIAIA MONIEPEYHOIO CEUEHUS U yEIBHOIO CONPOTHUBIICHUS BELIECTBA TPOBOJHUKA; CHJIBI TOKA,
UIYHIETO Yepe3 MPOBOJHUK, OT HANPSHKCHMS HA IIPOBOIHUKE; NCCIIEJOBAHKE ITOCIEA0BATENBHOIO U 11a-
paJUIETILHOTO COEAMHEHHH MTPOBOIHUKOB): TUIAHUPOBATH UCCIIEA0OBAaHUE, COOMPATh YCTAHOBKY U
BBINOJIHATE U3MEPEHMUSI, CIIeAYs MPEATOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTaThl OIYYEHHOM

3aBUCHMMOCTH B BU]JIC TaGHI/II_I n I‘pa(bI/IKOB, ACJIaTh BBIBOJBI ITO PE3YyJIbTaTaM UCCIICAOBAHUA,

— MPOBOAUTH KOCBEHHbIE U3MepEHUs (PU3MUECKUX BEJIMYMH (yIeabHas TeII0EMKOCTh BELIECTBa,
COIPOTHUBIIEHUE MPOBOIHUKA, Pa00Ta U MOILIHOCTb AJIEKTPUYECKOTO TOKA): TNIAHUPOBATh U3MEPEHUS,
coOHMpaTh SKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CIEIYs IPEI0KEHHOW HHCTPYKIIUHU, U BEIYUCIISATH
3HAQUYE€HHE BEJINYMHBI;

— coOJIroAaTh MpaBwJIa TEXHUKHA OE30MaCHOCTH MPHU paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;

— XapaKTepU30BaTh NPUHIHIIBI IEHCTBUS N3YUYEHHBIX TPUOOPOB U TEXHHUUECKUX YCTPOHCTB C OMOPOi
Ha UX OMHUCAHUsA (B TOM YHCJIE: CUCTEMa OTOILICHHS JOMOB, THTPOMETP, MapoBasi TypOMHA, aMIIEpMETp,
BOJIETMETP, CYETUHK IEKTPUUECKOIN SHEPIHH, HIIEKTPOOCBETUTEIbHBIE TPHOOPHI, HArPEBATEIIbHbIE
AJIEKTPONIPUOOPHI (IPHUMEPHI), HIEKTPUUYECKHE MTPEJOXPAHUTEIH; SJICKTPOMArHUT, 3JIEKTPOIBUTATEINb
IIOCTOSIHHOTO TOKa), MCIIOJIb3Ysl 3HAHUA O CBOMCTBAX (PU3MUECKUX SIBIECHUN U HEOOXOAUMBIE
¢bu3nveckre 3aKOHOMEPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOWCTBA M U3MEPHUTENIbHbIE TPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (3KHJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CrOpPaHMsl, JJIEKTPOCKOII, PEOCTAT); COCTABIISITh CXEMbI AEKTPHUUECKUX LENel ¢
MOCJIeIOBATEIbHBIM U apaJlJIeIbHBIM COSAMHEHUEM SJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYCHUS
JJIEMEHTOB DJIEKTPUYECKUX LICTIEH;

— MOPUBOJIUTH MPUMEPHI/HAXOAUTH HH(OPMALIHIO O TPUMEPaX MPaAKTUUECKOTO UCTIOIb30BaHUS



(bu3MYECKUX 3HAHHI B IOBCETHEBHOM KU3HU IS 0OectieueHus: 6€30MacHOCTH Ipu oOpaiieHuu ¢ mpubo-
pamMu ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHHUSI 3JI0POBbSI U COOTIOCHISI HOPM SKOJIOTHYECKOTO

MIOBEJICHHSI B OKPYIKAIOIIeH cpee;

— OCYIIECTBIISATh MOUCK HHPOpMAIINHN PU3NYECKOTO coiep kanus B ceTu MIHTepHeT, Ha OCHOBe
MMEIOLIUXCS 3HAHUM U TTyTEM CpaBHEHHUS JOTIOJHUTEIbHBIX HICTOYHUKOB BBIACIATH HH(OPMAIIHUIO,

KOTOpas ABJSETCS MPOTUBOPEUUBOM HITH MOKET OBITh HEIOCTOBEPHOIA;

— HCIIOJIb30BAaTh MPH BHITIOJTHEHUH YU€OHBIX 3aJaHUN HAYYHO-TIOMYIISIPHYIO JTUTEPATypy (PU3HUECKOTO
COJIepKaHus, CIIPAaBOYHbIE MATEPHAJIBI, PECYPCHI ceTH MHTEepHET; BageTh npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(YOPMAIMK U3 OJJHON 3HAKOBOI CUCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHbIEC MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEH!s, 000011ast nH(pOpMAIHIO U3
HECKOJIBKHX MCTOYHUKOB (PU3NIECKOTO COIEPKAHNUS, B TOM YHCIIE ITyOJINIHO PEICTABIATH PE3yIbTaThl
MIPOEKTHOM HITM MCCIIEIOBATENIBCKOM IEITENbHOCTH; IPH 3TOM I'PaMOTHO MCIIOJIb30BaTh U3Y4EHHBIN

MOHATUIHBIN anmapaT Kypca (U3MKH, COPOBOXKAAThH BHICTYIUICHUE ITPE3CHTALIUCH;

— TIpH BBIIIOJIHEHUH Y4eOHBIX MTPOEKTOB U HCCIEA0BaHUN (PU3MUECKUX MPOIIECCOB PACTIPEACTATh
00sI3aHHOCTH B TPYIITIE B COOTBETCTBHUH C MTOCTABIEHHBIMH 3a/1a9aMH, CIICIUTh 32 BHITIOJTHEHUEM IJIaHa
JEHCTBHUI U KOPPEKTUPOBATH €0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/ B JCSITEILHOCTD TPYIIIIHI,

BBICTpauBaTh KOMMYHUKATUBHOE B3aMO/ICHCTBUE, MPOSIBIISISl TOTOBHOCTD pa3peiiaTh KOH(INUKTHI.



TEMATHYECKOE INTAHUPOBAHUE

paszieneHuu;
TIpoBeeHne ONBITOB MO BU3YAIU3AIMHU TIOJISI [IOCTOSTHHBIX MarHUTOB;
HccnenoBanue 1eicTBHS DIIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY;

IIpaktiueckas paboTa;
TectupoBanue;

Ne | HanmeHoBaHue pa3iesioB M TeM KosmmuecTBo 4acos Jara Buasl aesiTeIbHOCTH Buael, popmsbl DJIeKTPOHHBIE
n/m | IperpamMmsl H3ydeHust KOHTPOJIsI (uudposbie)
BCEro | KOHTPOJIbHbIE | MpaKTHYeCKHe 00pasoBaTeIbHbIE
padoTbI padoTsl pecypesl
Paznen 1. TensioBbIe siBJIeHUS
1.1. | CTpoenue u cBOiicTBa BelecTBa 7 1 4 02.09.2022 | OOBsACHEHNE OCHOBHBIX PAa3IN4HUii B CTPOCHHUH I'a30B, JKUIKOCTEH U TBEPABIX Tel ¢ | YCTHBIH onpoc; Vun.py
23.09.2022 | ucnoab30BaHUEM IOJIOKECHUN MOJICKYIIPHOKUHETUYECKON TEOPUU CTPOCHUS IInceMeHHBIN KOHTPOIIB;
BEIECTBA; KonTponbhas pabora;
IIpaktiueckas paboTa;
TectupoBanue;
1.2. | TensioBbIe NPOLECCHI 21 1 17 27.09.2022 | UccrienoBaHue SBICHUS TEIIIO0OMEHA IIPU CMEIINBAaHUH XOJIOHOW U ropsiaei YcTHBIH onpoc; Yuu.py
13.12.2022 | BOmBI; TInceMeHHBIH KOHTPOJIB;
Hab6monenue ycTaHOBIICHHS TEIIIOBOIO PABHOBECHS MEXX Y ropsiueit u xononHoit | Kontposbhas pabora;
BOJIOH; 3auver;
Onpenenenue (M3MepeHHe) KOJIHMUYECTBA TEIIIOTHI, ITOJyYeHHOI 0 BOAOH IIpH IIpakTHueckas pabota;
TEII000MEHE € HarpeThIM METATUIMYECKUM LIITHHPOM; TectupoBaHue;
Omnpenenenne (M3MepeHHe) yIeIbHOM TETIIT0EMKOCTH BEIIECTBa; JlukraHT;
CaMOOIIeHKA ¢
HCIIONIb30BaHUEM
«OIEHOYHOT O JICTaY;
BIIP;
Hroro no pazgeny 28
Paznen 2. DnexTpuyeckne 1 MArHUTHBIE SIBJICHUS
2.1. | DuexTpuyecKue 3apsiabl. 7 1 5 16.12.2022 | HabaroneHune 1 mpoBeICHHUE OIBITOB O AJICKTPU3ALUH TEJI IPU YcrHblit onpoc; VYun.py
3apsiakeHHbIE TeJIa u UX 20.01.2023 | conmpUKOCHOBEHHM ¥ UHIYKIIHEH; IInceMeHHBIN KOHTPOIIB;
B3anMojeiicTBHe Habmonenue n o0bscHeHHEe B3aMMOICHCTBUS OAHOUMEHHO U Pa3HOUMEHHO KonrponsHas padota;
3apsUKCHHBIX TET; 3auer;
Hab6monenue n 00bsCHEHHE OIBITOB, HILTIOCTPUPYOLIUX 3aKOH COXPAHCHHUS TIpaktHueckas paboTa;
2JIEKTPUYECKOro 3apsijia; TectupoBanue;
2.2. | TIoCTOSIHHBII YJIEKTPUYECKHIi 20 1 15.25 24.01.2023 | HabmroeHue pa3inyHbIX BUJOB JEHCTBHUS AIEKTPHUECKOro TOKa U 0OOHapy)KeHHE ; Yuu.py
TOK 07.04.2023 | >TUX BUJOB JEHCTBUS B TIOBCETHEBHOMN KU3HMU; YeTHbli ompoc;
COopKa 1 HCTIBITAHUE FIEKTPUUECCKOMN LIEIH OCTOSHHOTO TOKA; IInceMeHHBIN KOHTPOIIB;
M3mepenne cuibl TOKa aMIIEPMETPOM; KonrponsHas pabota;
M3mepenne 21eKTpUUECcKOro HaNpsHKEHHsT BOIBTMETPOM; 3aver;
HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, TIPOTEKAIOIIET0 Uepe3 Pe3UCTop, OT IIpakTHueckas pabota;
CONPOTHUBJICHUS PE3UCTOPA M HANIPSHKEHUSIHA PE3HCTOPE; TectupoBanue;
TIpoBepka IpaBuIa CII0KEHUS HAIPSDKCHUH IPH ITOCIIEA0BATEIbHOM COeIMHEeHNH | JIUKTaHT;
JIBYX PE3UCTOPOB; CamooreHka ¢
TIpoBepka npaBuIIa 1JIst CUJIbI TOKA [IPU ApaJUICIEHOM COeIMHEHHH PE3UCTOPOB; HCIIOJIb30BaHUEM
«OLIEHOYHOT0 JINCTAY;
BIIP;
2.3. | MarHuTHbIe sIBJIEHUSsI 6 0 3 11.04.2023 | MccnenoBanre MarHUTHOTO B3aNMO/IEHCTBHSI TOCTOSTHHBIX MAarHUTOB; VYerHslit onpoc; VYuaun.py
02.05.2023 | M3yueHne MarHUTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB ITPU UX 00BbEANHEHUH 1 IInceMeHHBIN KOHTPOIB;




2.4. | DJIeKTPOMArHUTHAST MHIYKIMS 4 3 05.05.2023 | OmBITHI 1O HCCIIEIOBAHMIO SBJICHUS DJICKTPOMarHUTHOI MHAYKIMH: MCCIe0BaHNe | YCTHBIN ompoc; Yuu.py
19.05.2023 | u3MeHeHUIi 3HaUYEHHUS U HAIPABJIEHUS UHIYKIIMOHHOI'O TOKA; IIrchbMeHHBIN KOHTPOJIb;

KonrponsHas pabota;
TectupoBanue;
JlukTant;

Wroro no pazgeny 37

PesepsHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB ITO 68 47.25

ITPOTPAMME




INIOYPOYHOE IIVTAHUPOBAHUE

BemectBa" u "Temnonepenaya”

Ne | Tema ypoka Kosun4vecTBO 4acos Hara Buapbi,
n/n u3ydeHus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIA
padoThI padoThI

1. | OCHOBHBIE MTONOKEHHUS 1 0 0.25 YcrHbIi

MOJIEKYJIIPHO-KMHETHYECKON OIIpOC;
TEOpUU CTPOCHHUSI BELIECTBA

2. | Mogenu TBEpAOIO, KUAKOTO U | 1 0 0.25 JIuKTaHT;
razoo0pa3HOro COCTOSHUMN
BELIECTBA

3. | CmauuBaHue 1 0 0.5 YcrHbII

OIIpoC;
Tectupoanue;

4. | KanunsipHble sIBICHHUS. 1 0 1 IIpaxTrueckas
JlaGopaTtopHnas pabota pabora;
"N3y4ueHne KanuusIpHbIX
ABJICHUI"

5. | Kpucramnnueckue u 1 0 0.5 YcrHbiit
amopQHbIe TBEPBIE TETA OIIpoC;

TectupoBanue;

6. | TernoBoe pacuupeHue u 1 0 0.75 VYerubii

ckarue OTIpoC;
JIuKTaHT;

7. | O6o6maronuit ypox mo Teme 1 0 1 YcTHBIIT
"CtpoeHue u CBOWCTBa OIpoc;
BemecTna” [IncemenHbIi

KOHTpOJIb;

8. | Temneparypa. BuyrpenHsist 1 0 0.5 VYerubii

SHeprus OTIpoC;
TectupoBanue;

9. | CnocoObl u3MeHeHUs 1 0 0.5 YcrHbIi

BHYTPEHHEHN dHEPrUu OIIpOC;
TectupoBanue;

10. | Buasl Ternonepenayn 1 0 0.5 JIukTaHT;

11. | Teronepenaya B Npupoae u 1 0 0.5 3ayer;
TEXHUKE

12. | KonTponbHas paboTa mo 1 1 0 Kountposnbhas
temaM "CTpoeHne 1 CBOMCTBA pabora;




13. | KoinuecTBO TEMIOTHI. 0.5 [IpakTnueckas
VY nenbHas TEIIOEMKOCTb pabora;
BEIIeCTBa

14. | TemooOmen. JlabopatopHas 1 [IpakTrueckas
pabora "HccnenoBanue pabora;
SIBIICHUS TETUI000OMEHa TIpr
CMENINBAHUH XOJOJIHON U
ropsiueit BobI"

15. | TerutoBO€ paBHOBECHE. 1 [IpakTnueckas
JlaGoparophas paboTa pabora;
"OnpeneneHue KoanyecTa
TEIUIOTHI, TOJIY4€HHOTO BOJIOM
IIpU TEII000MEHE C HarpeThbIM
METATNYECKUM HWJIUHAPOM"

16. | YpaBHEHME TEIIOBOTO 1 IIpaxTrueckas
Oamanca. JlabopaTopHas pabora;
paborta "OnpenencHue
YAECIbHON TEINTIOEMKOCTH
BemecTna”

17. | Penrenue 3amad mo TeMe 1 [IpakTnueckas
"TerooOmeH" pabora;

Tectupoanue;

18. | [InaBnenue u oTBepAEBaHME 0.50 Tectuposanue;
KPUCTAJIMYECKHX BEILIECTB

19. | YoenpHad TeIioTa miIaBicHU. 1 [IpakTnueckas
JlaGoparopHas paboTa pabora;
"Onpenenenune yaeabHOM
TEIUIOTHI IIJIaBJIeHUd Ibaa"

20. | [TapoobpazoBanue u 0.75 YcTHbIH
KoHJAeHcauusd. Mcnapenue OTIpoC;

[TucemeHHbIH
KOHTPOJIb;
21. | BnaxxHocTs Bo3nyxa 0.5 VYcTHEIN
OIIpoC;
JMKTaHT;

22. | U3mepeHne BIa)KHOCTH 1 IIpaxTrueckas

Bo3nyxa. Jlaboparopnas pabora;

paborta "OnpenencHue
OTHOCHTEJIEHOM BIKHOCTH
BO3/1yXa"




23. | Kunenwue. Y nenpHas Teriora 0.5 TectupoBanue;
napooOpa3oBaHUs

24. | Pemenue 3agad 1mo TeMe 1 [IpakTnueckas
"N3MeHeHue arperaTHbIX pabora;
COCTOSIHMI BemiecTBa"

25. | DHeprus TomivBa. Y 1eiabHas 0.75 YcrHbliit
TEIJIOTa CTOPAHUS OIIpoC;

JuKTaHT;

26. | ITpuHIUTIBI paOOTHI TEMIOBBIX 0.75 YcrHbii
npurareneit. KII/[ TennoBoro Ompoc;
JBUTATEI TectupoBanue;

27. | Pewienue 3aaa4 o teme 1 IIpaxTrueckas
"TenoBsbie aBieHus". Buabl pabora;
TEIJIoNepeauu, KOJIMIECTBO
TEIJIOTHI, U3MEHEHHUE
arperaTHbIX COCTOSHUI
BEILECTBA, BIIAXKHOCTh
BO3AyXa"

28. | Pemenue 3agad mo reMe 1 [IpakTnueckas
"TeruoBEle ABIcHNUA". BUIpl pabora;
TEIJIonepe1auu, KOJIMIECTBO
TEIJIOTHI, U3MEHEHUE
arperaTHbIX COCTOSHUMN
BEIL[ECTBA, BIIAYKHOCTh
BO3/1yXa"

29. | O6obmamuUit YpoK 1O TeMe 0.75 [TpakTuyeckas
"TemoBsle siBIeHUS" pabora;

30. | KonTponbsHas paboTa 1o Teme 0 KontponbsHas
"TemnoBbie SBICHUS" pabora;

31. | OnexTpuzauus Tei. 0.5 [TnceMeHHbI
B3anmopenicTBre 3apsoKeHHBIX KOHTPOIIb;
ten. 3akoH Kynona JIMKTaHT;

32. | DIeKTpruYecKoe moJie. 0.5 YcrHbiil
HanpspkeHHOoCTh moJis. OIpoc;
[IpuHnMn cynepno3suuuu TectupoBaHnue;
BJIEKTPUYECKUX TTOJIEH

33. | Hocurenu 31eKTpU4YeCcKuxX 0.75 [MucbmeHHbII
3apsiioB. 3aKOH COXpaHEHUs KOHTpOJIb;
3JIEKTPUYECKOTO 3apsaa JlukTaHT;




34. | Ctpoenue aTroma 0.5 VYerubii
OIIpoC;
JuKTaHT;

35. | [IpOBOOHUKY U TUATEKTPUKH. 1 [IpakTnueckas
JlaGopaTtopHnasi pabota pabora;
"UccnenoBaHue aeiicTBUS
INEKTPUYECKOTO MO Ha
MPOBOJIHUKY U TUINEKTPUKU"

36. | O6o0mIaromMii ypoK IO TeMe 0.75 [TpakTrueckas
"DneKTpUUeCcKue 3apsiibl. pabora;
3apsKEHHbIE Tea U UX
B3auMojieiicraue"

37. | Dnektpuueckuit Tok. Cuna 0.5 YcrHbiil
TOKa OTIpoC;

JIMKTaHT;

38. | McTOuHMKH IOCTOSTHHOTO TOKa 0.5 TectupoBanue;

39. | AeicTBUS 3IEKTPUIECKOTO 0.5 YcrHbiit
TOKa OTIpoC;

JIMKTaHT;

40. | DnekTpuuecKuil TOK B 0.5 YcrHbliit

KUJKOCTSAX M ra3zax OIIpoC;
[TnceMeHHbI
KOHTPOJIb;

41. | DnexkTpudeckas 1enb. 1 [IpakTnueckas
JlaGopaTtopHnas pabota pabora;
"COopka 1 mpoBepka paboThI
BIIEKTPUYECKON LIETTH
MOCTOSIHHOTO TOKa"

42. | Cuna Toka. JlJaboparopHas 1 [IpakTnueckas
pabota "U3mepenue u pabora;
peryiupoBaHue CUJIbI TOKa"

43. | DneKkTpruYecKoe HaNpsHKEHUE. 1 [IpakTnueckas
JlaGopaTtopHnas pabota pabora;

"M3MepeHue U peryiupoBaHue
HanpsHKeHus"




44. | ConpoTUBIEHUE TPOBOTHUKA. 1 [IpakTnueckas
JlaGoparopHas paboTa pabora;
"NccneqoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UAYIIETO Yepe3
pe3UcTOp, OT CONPOTUBIICHUS
PE3UCTOPA U HANIPSDKEHUS Ha
pe3ucrope”

45. | 3akon OMa 1151 ydyacTKa Lenu 0.75 VY cTHEIN

OTIpoC;
TectupoBanue;

46. | Y nenbHOE CONPOTHUBIIEHUE 1 [IpakTrueckas
BeniecTBa. JlaboparopHas pabora;
pabora "3aBUCUMOCTH
AIIEKTPUYECKOTO
COTMPOTUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, TUIOIAAN
MOTIEPEYHOr0 CEUEHUS U
MmaTepuana"

47. | Peocrar. JJaboparopHas 1 [IpakTnueckas
pabora "PerynupoBaHue CUIIBI pabora;

TOKa peocTaTom"

48. | IlocnenoBarenbHOE 1 [IpakTrueckas
COEIMHEHUE NPOBOIHUKOB. pabora;
JlaGopaTtopHnas pabota
"ITpoBepka paBuiIa CI0KEHUS
HanpsHKEHUU Mpu
NI0CJIE0BATEIBHOM
COEJIMHEHUH IBYX PE3UCTOPOB"

49. | IlapaiutenbHOE COETUHEHUE 1 [IpakTnueckas
MPOBOTHUKOB. JIaGopaTropHas pabora;
pabota "[IpoBepka npaBuia
JUTSI CUJIBI TOKA TpU
napaieIbHOM COCMHEHUU
pe3ucropon"

50. | CmelaHHbIE COETUHEHUS 1 IIpaxTrueckas
IIPOBOJHHMKOB pabora;

TectupoBanue;

51. | Pabora 1 MOIIHOCTH 0.75 YcTHBIIT
3IEKTPUYECKOTO TOKA. 3aKOH OTIpoC;
Jxoyna—Jlenna JIMKTaHT;




52. | Pacuér paboThl 1 MOLIHOCTH 1 IIpaxTrueckas
Toka. JIabopaTopHbIE OTIBITHI: pabora;
"Onpenenenne padoThl
AIIEKTPUIECKOTO TOKA,

UYIIETO Yepe3 pe3ucrop” u
"OnpexnesneHre MOUTHOCTH
3IEKTPUUYECKOTO TOKA,
BbIJICJISIEMO Ha pe3uctope”

53. | DnekTponpoBoAKa U 1 [IpakTnueckas
MOTPEOUTEITN IIIEKTPHIESCKOU pabora;
sHepruu B ObiTy. KopoTkoe
3ambikaHue. JlaboparopHas
paborta "Onpenenenne KI1J]

Harpesaresns. MccnegoBanue
3aBUCHUMOCTH CHIIBI TOKA,
UAYIIETO Yyepe3 JIaMIOUKY, OT
HaIpspKEeHUs Ha Hel"

54. | Pemenue 3aa4 no temMmam 1 IIpaxTrueckas
"Cuna ToKa, HanmpsDKeHue, pabora;
CONPOTHUBIICHHE, 3aKOH OMma
JUTSI y9acTKa LeMu, YIeIbHOe
COTIPOTUBIICHUE, COEAUHEHUS
MPOBOJTHUKOB"

55. | Peurenue 3amad mo TeMam 0.75 [IpakTnueckas
"3akon OMa Jy1sl ydacTka 1enu, pabora;
paboTa ¥ MOIIHOCTh TOKA,
3akoH [[xoynsa-Jlenma"

56. | O6o0maromMii YpoK IO TeMe 0.5 [TuceMeHHBII
"DneKkTpudeckue sBIeHU" KOHTPOJIb;

Tectupoanue;

57. | KoaTponsHas paboTa 1o Teme 0 KontponbsHas
"JnekTpuyueckue sBieHus" pabora;

58. | MarautHoe nosie. OnbIT 1 [TucbmeHHbIH
Opcrena. JlabopaTopHas KOHTPOJIb;
pabora "HccnenoBanue Tectupoanue;

JEUCTBUS DJIEKTPUYECKOTO
TOKa HA MarHUTHYIO CTPEIIKY "




59. | MaraurtHoe nosje 1 IIpaxTrueckas
AIEKTPUUECKOTO TOKA. pabora;
DJIEKTPOMArHur.

JlaGoparopHas pabora
"OnbIThI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTD CHUJIBI
B3aMMOJICHCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CHJIBI TOKA
U HarpapJIeHUS TOKA B
Karymke"

60. | [TocTossHHBIE MAarHUTHI. 1 [IpakTnueckas
JlaGopaTopHbie pabOThI pabora;
"UccmenoBanue MarHUTHOTO
B3aMMOJICHCTBHSI TOCTOSTHHBIX
MarHuToB" u "M3yuenue
MarHUTHOTO TIOJISl TOCTOSIHHBIX
MarHUTOB TIPU UX
00bEeIMHEHNUH U pa3encHun"

61. | MarautHoe nosie 3eMJIM U €T0 0.5 YcrHblIit
pOJIb JIJIs )KM3HU Ha 3emiie Ompoc;

[IncemenHbIi
KOHTpO!JIb;

62. | JleficTBe MarHUTHOT'O TOJIS Ha 0.25 [IucemeHHbIH

MPOBOJAHUK C TOKOM KOHTPOJIb;
TectupoBanue;

63. | DnexTpoaBUTraTENh 1 IIpaxTrueckas
MOCTOSTHHOTO TOKa. pabora;
JlaGopaTtopHnas pabota
"KoHcTpyHnpoBaHue u
n3ydeHue paboThl
aJIeKTpoaBHUraTesns”

64. | KII[] anekTpoaBurarens 0.75 TectupoBanue;

65. | KouTponpHas paboTa mo Teme 0 Koutposnbhas
"MaruutHble ABIeHUA" pabora;

66. | [loBTOopenue u 06001ICHIE 0.5 YcrHbii
coJiep)kaHus Kypca Gpusuku 8 OTIpoC;
knacca. Temsl "CTpoeHue u TectupoBanue;

CBOMCTBA BelIeCTBA. TenIOBLIE

ABJIEHUS"




67. | [loBTOpeHue u 06001IeHNE
coiepKaHus Kypca pusmuku 8
kiacca. Tembl "Dnexkrpudeckue

1 MarHUTHBIE IBIcHUSA"

0.25

TectupoBanue;

68. | UTorosast KOHTpOJIbHAs paboTa
1o Kypcy ¢u3mku 8 Kinacca.
Temsl "CTpoeHue U cBOICTBa
BelIeCTBa. TErIOBbIC SBJICHUS.
DNEKTPUYECKHE U MAaTHUTHBIC

saBjeHus"

[IpakTnueckas
pabora;

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68

47.25




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YHEHUKA

®duswnka, 8 kinacc/[leprimkun A.B., OOIECTBO ¢ OTpaHUUYEHHON OTBETCTBEHHOCTHIO "3 1aTenbcTBO
DK3aMeH,;

Beenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

®usnka. 7-11 kmaccel: opraHu3anys BHEKIacCHOU paboThl. bank meTonnueckux uaei. TBopueckue
MEPOIPUATHUSA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

CnpaBouHbIe TaOIHUITBI, JUIAKTHYECKUE MaTepHaIbl, COOPHUK 3a]1a4.

OBOPYJOBAHMUE 1151 IPOBEJEHUS IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIUN

Ha60pI>I MO MCXAHUKCEC, SJICKTPUUCCTBY, TCIUIOBBIM SABJICHUSAM, MAIHUTHBIM SIBJICHUSIM.



