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IHOACHUTEJIBHAS 3AIINCKA

CopepxaHue MporpaMMbl HAIPaBICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHM3aIMIo U3yuyeHus: (U3UKHN Ha JesTeIbHOCTHON OCHOBE. B Hell yunTHIBatOTCSl BO3MOXKHOCTHU ITpeIMeTa
B peasmsanuu TpeboBanuiik ®I'OC OOO K miaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pE3yJIbTaTaM
o0yueHUs1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnku — cucrteMmoo0pa3yronmii 111 €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB, TTOCKOJIBKY
(bu3nyeckre 3aKOHbI JISKAT B OCHOBE IIPOLIECCOB U SBJICHUHN, U3y4aeMbIX XUMHEH, OH0JIoruel, acTpoHOMHeH
u pusndeckoit reorpadueit. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IIPEAO0CTaBIIseT Haubosee sicHble 00pa31bl IPUMEHEHNs HAy4HOTO
METO/1a T03HAHUS, T.€. clloco0a MOIydeHNs JOCTOBEpHBIX 3HaHUI 0 Mupe. Hakonern, ¢pusuka — 310
IIPEIMET, KOTOPBIN HapsALy ¢ IPYTMMHU €CTECTBEHHOHAYUYHBIMH IIPEAMETaMU JAO0JDKEH JaTh IIKOJIBHUKAM
IIPEJCTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOI'O UCCIIEI0BAHUS U PAJOCTH CAMOCTOSATEIIBHOTO OTKPBITHS
HOBOTO 3HAHHUS.

Opna 13 rIaBHBIX 331324 GU3NYECKOT0 00pa30BaHUs B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M HHTEPECa K HayKe y OCHOBHON MacChl 00yJaroIuXcs,
KOTOpBIE B JalbHEWIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aedarenbHocTd. Ho He meHee
B)KHOM 3aJ1aueil SIBJISIETCS BBISABJICHHUE U IMOJATOTOBKA TATAHTIMBBIX MOJOJIBIX JIFO/IEH TS POAOIIKEHUS
o0Opa3oBaHus U JalbHEUIIeH npodeccuoHANIbHOMN 1eATEeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCIIEIOBAHUH M CO3IaHUH HOBBIX T€XHOJIOTUN. COrIACHO MPUHATOMY B MEXKTYHAPOJIHOM COOOIIECTBE
omnpezaeneHuto, EcrecTBeHHOHaYYHAst TPAMOTHOCTD — 3TO CIIOCOOHOCTD YENIOBEKa 3aHUMAaTh aKTUBHYIO TPaXK-
JAHCKYIO TO3HITHIO TT0 OOIIECTBEHHO 3HAYUMBIM BOTIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €ro
TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UleAMH. HaydHOrpaMOTHBIN YEIOBEK CTPEMUTCS
y4acCTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHHUH MPOOIIeM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HEeTO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSTH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WCIIO0Jb30BaTh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJTYYCHHA BBIBOOOB.

N3yuenne pusmku ciocoOHO BHECTH pelIaonnii BKIaa B pOpMUPOBaHUE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIITHXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

Henu nzyuenus Gpu3nku Ha ypoBHE OCHOBHOI'O 00I11er0 00pa3oBaHus onpeseneHs B Konuenmmu
npernoiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peaTn3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOTrPaMMBbI, YTBEpkKAEHHON pemenneM Komnernn
MunuctepcTBa npocseiienus Poccuiickoit @eneparuu, npotokosn ot 3 nexkadpst 2019 r. Ne [TK4BH.

Henu nzyuenust puszuxu:

— MpHOOpeTeHne UHTEepeca U CTPEMIIEHHUS 00yJaroIINXcs K HAyYHOMY U3YYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHX CIIOCOOHOCTEI;

— pa3BUTHUE NPECTABICHUN O HAYYHOM METO/I€ MTO3HaHUS 1 (OPMUPOBAHUE UCCIIEOBATETHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PECHUS KaK PE3yJIbTaTa U3YUCHUs OCHOB CTPOCHHS MAaTEpUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHUH O POIU (HU3UKHU TSl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayien mpodeccnoHaIbHOM e TeNbHOCTH,
CBSI3aHHOM C (PU3MKOM, ITOATOTOBKA K JAJIbHEHWIIIEMY O0Y4YEHHIO B TOM HallpaBJICHUH.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— HpI/IO6peTeHI/Ie 3HaHUH O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MCXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMeHHﬁ OIHMCBLIBATh U OOBICHATH (bHSPI‘leCKI/IC SIBJICHHUA C UCIIOJIB30BaHUEM
IMMOJIYYCHHBIX 3H8.HI/II71;

— OCBOCHHC MCTOJ0B PCIICHUA HpOCTCfIIHPIX paC‘IéTHHX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JJA0OPaTOPHBIE PAaOOTH U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUS, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OllEHUBaHUE HHPOPMAIIIH;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETPHOCTH, CBSI3aHHBIMHE C (DU3UKOM, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX q)HSH‘{CCKOfI HAayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka siBiaseTcs 0053aTebHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gpuanku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEMAEIIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TersioBbIe IBJICHUSA

OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB ¥ MOJIEKYJI. OIBITHL, IOATBEPKIAI0OLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeniecTBa. Kpucramnnueckue u aMmopQHble Tena.
OOBsicHeHHE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-KHHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIE ABJICHUSA. TEII0BOe pacIMpEeHUE U CKaATHE.

Temneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTBIO TETUIOBOTO IBUIKEHUS YaCTHII.

BuyTpennss sueprust Crioco0bl H3MEHEHHST BHYTPEHHEH SHEpTUu: TEIUIOoNepeiaya i COBEPIICHNE paboTHI.
BI/IZ[BI TCILIONCpCaAaqYun: TCIIOMPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.

KonmuecTBo TemoThl. Y aenbHas TeII0EMKOCTh BeliecTBa. TermmooOMeH 1 TeIIOBOE paBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. IlnaBneHue n oTBepAeBaHHE KPHCTAUIMYECKUX BELIECTB. Y IeNIbHAs
teruiora miasneHus. [lapoobpazosanue u konneHcanus. Mcnapenue (MC). Kunenue. Y nenbHas Temiora
napoo0pa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EpHOTro AaBiIeHUs. BiaxkHOCTh Bo3Tyxa.

OHeprus TOmIuBa. Y AeiabHas TEII0Ta CrOPaHUsL.

[Tpuntumel padoTs! TermoBsix Asuratenei. KI1JI rerumoBoro asurarens. TenaoBbie IBUTaTeId U 3alATa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpallleHus YHEPTUH B TeII0BbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGmroienune siBjieHUI CMaYMBaHKS M KaMJUISPHBIX SBJICHUN

. Habnmroienue TemnoBoro pacuvpeHust Tei

. I3meHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMA U HAarpEeBAHUU WITH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun

0 N N L AW N~

. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH
10. CpaBHEeHME TEMIIOEMKOCTEN Pa3IMYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEPaTyphl IPH TJIaBICHUN
13. Moaenu TEIUIOBBIX JBUTATEICH

Jlabopamopnwvie pabomot u onvimul

1. OnbITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM MJIM caxapa

3. OnbIThI 10 HAOTIOIEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEN U TBEPIBIX TeI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUSI BO3/yXa OT ero 00bEMa 1 HarpeBaHUs WIn
OXJIaKJICHUS

6. IIpoBepka runoTe3sbl TMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKOM TpyOKe
OT TEeMIIepaTypsl

7. HabmroeHue u3MeHeH!sl BHYTPEHHEN SHEpruy Tejla B pe3ysibTaTe TeIuionepeauu u padboThl BHEIIHUX
CHII

8. MccnenoBanue sIBJICHUS TEIII00OMEHA IIPU CMEIIMBAHUH XOJIOIHON U TOPSYEH BOJIBI

9. OnpeneneHue KOINYECTBA TEIUIOTHI, TOJIyYEHHOT'O BOJOU IPHU TEMJI000MEHE C HArPEThIM
METANINYECKUM LAIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEIBLHOM BIIa)KHOCTH BO3IyXa
13. Onpenenenue yieabHON TEMIOTHI MJIABJICHUS JIbJa

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnexTpusanus Teil. [[Ba poaa 3yekTpuuecKkux 3apaaoB. B3aumoaencTBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTD CHUJIbI B3aUMOJICHCTBHUS 3aPsHKEHHBIX TEJ OT BEJTUYHHBI 3apSI0B U PACCTOSIHUS MEXKIY TEIAMM).

DnekTpuieckoe moiie. Hanpsmk€HHOCTD ek TprYecKoro nodist. [IpuHIUI cynepro3uiiuy 3J1eKTPUIEeCKUX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DiaeMeHTapHbIN diekTpudeckuil 3apsii. Ctpoenue aroma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS DJIEKTPUYECKOr0 3apsa.

DNEeKTPUUECKU TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOr0 Toka. ICTOUHMKH MOCTOSHHOTO TOKA.
JlecTBUSI 2JIEKTPUUECKOT0 TOKA (TEIJIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUI TOK B )KUJKOCTSIX
U rasax.

Dnektpuueckas nenb. Cuia Toka. DIeKTpruieckoe HanpsbkeHne. CONpoTHBIICHHUE MPOBOAHUKA. Y ACIbHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa Juig yyacTka uenu. [locnenoBarenbHoe U apaiieIbHOE COEMHEHUE
MIPOBOJHHKOB.

Pabota u Mo1IHOCTD A5eKTpruYecKoro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKOH SHepruu B 0bITY. KopoTkoe 3ambikaHue.

[TocrosiHHBIE MarHuTHl. B3ammopeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe mosie. MarHuTHoe 1moje
3emun ¥ ero 3Ha4eHue 11 KU3HU Ha 3emite. OnbIT Dpcrena. MarHuTHOE MoJIe 3JIEKTPHUECKOro TOKa.
HpI/IMeHeHI/Ie SJICKTPOMArduTOB B TCXHHKE. I[ef/'ICTBI/IC MAarauMTHOTIO I10JIA Ha IPOBOJHHUK C TOKOM.

DneKTpoABUTaTeIb MOCTOSIHHOTO ToKa. Vcrob30BaHNe JIeKTpoIBUraTeliel B TEXHUYECKUX YCTPOMCTBAaX U
Ha TPAHCIIOPTE.

OmnbiTel @apajes. SBnenue snekTpoMarauTHol MHIYKIMU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON SIHEPTUH. DIIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu

DneKTpu3anus Tenl

JIBa poJia 2JIEKTPUUECKUX 3aps0B U B3aUMOICHCTBUE 3apsIKEHHBIX Tell
Y CTpolcTBO M ICMCTBHE 3JIEKTPOCKOIA

DnexTpocTaTHuecKast UHIYKIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpOBOTHUKY ¥ TUDTEKTPUKH

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOIO I10JIA

e BN U e

M CTOYHHKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2EKTPUYECKOTO TOKA

10. DnekTpryecKkHii TOK B JKUJIKOCTH

11. I'a30BBIi1 pa3psan

12. I3MepeHne cuibpl TOKa aMIIepMETPOM

13. I3MepeHne 31eKTpUIECKOTO HANPSDKEHUST BOJIBTMETPOM

14. PeocTaTt 1 Mara3uH CONpOTUBIIEHUI

15. B3aumoneicTBUE OCTOSSHHBIX MATHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs OJIIOCOB MarHuTa 17.
MonenrpoBaHre MAarHUTHBIX ITOJIEW TOCTOSIHHBIX MarHUTOB

18. OnbIT OpcTena



19. MarauTHOE 110JI€ TOKA. DJIEKTPOMarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKa

22. UccnenoBaHue SBJICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJICHUs UHAYKIIMOHHOTO TOKAa OT YCJIOBHMM €ro BO3HHUKHOBEHHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OnbITHI IO HAOTFOICHUIO SJICKTPU3AINH TEJI MHIYKIIMEH U IIPH COMPUKOCHOBCHUN
HccnenoBanue NeicTBUS SIEKTPUIESCKOTO MO HA IIPOBOAHUKH U JIUAICKTPHKH
COopka 1 mpoBepKa padOTHI IEKTPUUECKOH IETH MTOCTOSHHOTO TOKa

W3mepeHue u peryImpoBaHue CHITbI TOKA

A e

W3mepenue u peryanpoBaHue HAMIPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO Yepe3 pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpPsDKEHUS Ha pe3UCTope

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COITPOTUBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/I MTOTIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUHU JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia sl CUIIbI TOKA IPU NMapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIYILET0 Yepe3 PE3UCTOp

11. Onpenenenre MOLITHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEISIEMOM Ha pe3nucTope

12. ViccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, UYILETr0 Yepe3 JIAaMIIOUKY, OT HANPSKEHUs Ha Hell

13. Onpenenenune KIIJ[ narpeBarens

14. UccrnenoBanie MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB

15. 3ydyeHne MarHUTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB MIPU UX 00BbETUHEHUU U Pa3/IeIeHUN

16. ViccnenoBanue AeCcTBUS AIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY

17. OnpIThL, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBHS KaTYIIKH C TOKOM M MarHuTa oT
CHJTBI TOKA W HAIPaBJICHUS TOKA B KaTYIIKE

18. V3ydenue neiicTBUsS MarHUTHOT'O 1OJIS HA POBOIHUK C TOKOM

19. KonctpynpoBanue u usydeHue paOOThl 3JIEKTPOJBHUraTEls

20. Uzmepenne KIIJI anekTpoaBUraTesIbHON YCTaHOBKH

21. OUBITHI IO UCCIIEAOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOW MHTYKIIMH: UCCIIEIOBAaHUE U3MEHEHNUI

SHAYCHUA U HAIIPABJIICHUSA UHAYKIIMOHHOI'O TOKa



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METANpPEIMETHBIX U MIPEJAMETHBIX PE3YyIbTaTOB OCBOECHHUS YyUE€OHOIO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PH3MUECKOM HAYKH;

— HEHHOCTHOC OTHOILICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘léHBIX (bI/ISI/IKOB.

Fpa.m’daucxoe u nyoeno-npaecmeelmoe eocnumaHnue:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6Cy)KI[eHI/II/I 06H.I€CTB€HHO-3H3‘-II/IMBIX N 3THYCCKHX HpO6JICM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

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

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (bHSH‘ICCKOﬁ HAyKH: eé TrapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

IIEHHOCInM HAYYHO20 NO3HAHUA:
— OCO3HaHHUC ICHHOCTHU (1)H3H‘Iec1(0ﬁ HAaYKH KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOIICH KYJbTYPBHI;

— Ppa3BHUTHE HAy4YHOU JF0003HATEIHLHOCTH, HHTEPECA K HCCIEI0BATEIHCKON ACATEIBHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAHME LIEHHOCTHU 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBUJI 0€30MacHOr0 MOBEJCHHS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ AJIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe eocnumanue:
— aKTUBHOE yJacTHe B PEUICHUH MPAKTHYECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpas)
TEXHOJOTUYECKOW M COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUECKHUX 3HA

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

IKonozuueckoe éocnumanue:
— OpHUEHTaIUs Ha IPUMEHEeHHE (PU3MUECKUX 3HAHUH NI pelIeHus 3a/1a4 B 00JIaCTH OKpYy KaroIen
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHM JIUIS OKPYKAFOIIEH

Cpelbl;— OCO3HaHUE TJIO0AIBHOTO XapakTepa AKOJOTHYECKHUX MPOOJIeM U IMyTel UX perieHHs.
Aoanmayusa o0yuarue2ocsa K UsMeHAIOWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPedbl:

— MOTPEeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOJIHEHUN UCCIIEJOBAaHUI U MTPOEKTOB (hHU3HUECKOI
HANPAaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM IPYTHX;
— TOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUYECKYIO NeATEIbHOCTh;

— TOTpeOHOCTH B (POPMUPOBAHMM HOBBIX 3HAHH, B TOM UuClie (OPMYIHPOBATH U/IEH, MOHATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001acTH (PU3HKH;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIbI, 00IIECTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUII ¢ Y4ETOM BIUSHUS Ha OKPYXKAIOUIYIO CPey, BOSMOKHBIX TTI00aTbHBIX

MOCJICICTBUH.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKN O0BEKTOB (SIBJIICHUI);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIHN, OCHOBAHHUS JJIsl 000OIIEHNS U CPABHEHUS,
— BBIABJIATH 3aKOHOMEPHOCTHU U IIPOTHBOPEYHUS B PACCMATPUBAEMBIX (DaKTaX, TAHHBIX ¥ HAOIOICHHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBIABJIATH MPUINHHO-CIICACTBCHHBIC CBS3U NP U3yYCHUH (PH3NUICCKHUX SBICHUI H ITPOIIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSTENIbHO BBIOUPATh CIIOCO0 perieHus yueOHoM (pusnueckoi 3aaun (CpaBHEHHUE HECKOIBKIX
BapHAHTOB PEIICHUS, BBIOOP HarOoJIee MOIXOSIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX

KPUTEPUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;
— MPOBOIUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY IIJIAHY OIBIT, HECIIOKHBIN (PU3NYECKUIl
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3NUECKOTO SIBICHHUS;
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYYEHHYIO B XOJI€ UCCIIeI0BaHUs
WJIM SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYIUPOBATh 000OIIEHNUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OMIBbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJaJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBIIBUTaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c unghopmanueii:
— TPUMEHSTH PA3IUYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOCHI TP MOUCKE M 0TOOpe HH(OpMAITUK WIH
JAHHBIX C YU4ETOM NPEeASIOKEHHON YueOHOH (PU3NUeCcKOi 3aauu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
[IPE/ICTABIICHHUS,
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATD

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaduKoil U uX KOMOWHAIUSMHU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HeﬁCTBHH



Obwenue:

— B X0J1e 00CYXJIeHHs yueOHOTO MaTepuaa, pe3yJabTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 331aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMOI TeMBbI M BBICKA3bIBAaTh WJICH, HAIICJICHHBIE HA DEIICHUE 3aaui U
HOJJIepAKaHUE OJIaroKeIaTeIbHOCTH OOIIEHHS;

— COIIOCTaBJISITh CBOM CYXKJIEHHUSA C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUAOra, OOHapyKUBATh
pa3inyre U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO NMPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA).

Coemecmnasn oeamenvHOCMb (COMPYOHUUECME0):

— MOHHUMAThH U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUYaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHXKEHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3YIIbTaThl COBMECTHOUW pabOThI; 00001IaTh MHEHHS
HECKOJILKHX JIOJICH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, A0CTUIrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQ4eCTBO CBOETO BKJIaJa B OOIIUN MPOIAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hopMyITUpPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu;l:

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

— OPUEHTUPOBATHCS B PA3IIMYHBIX MOAXOAAX MPUHATUS PEelIeHUH (MHIUBUAYAIbHOE, IPUHATHE
pelIeHus B rpymIe, NPUHITHE PEILIEHUH TPYIIOil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUsT GU3NUECKOM 3aJaun WU IJIaHa UCCIIeI0BaHMS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeAiaraeMble
BApUAHTBI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH M MPEJIaraTh MiaH e€ N3MEHEHUS;

— OOBSICHATH PUYMHBI JOCTHXKEHHS (HEIOCTUIKEHUS) Pe3yIbTaTOB IESITEIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTDb KOPPEKTUBEI B ICATCIBHOCTD (B TOM YHUCJIE B X0 BBIITOJTHECHUA (1)I/ISI/IV-IGCKOFO HCCICIOBaHUA
NN npoeKTa) Ha OCHOBC HOBBIX O6CTO$ITCJ'ILCTB, U3MCHHUBIINXCA chyauHﬁ, YCTAHOBJICHHBIX OH_II/I6OK,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTAaTa LECJIN U YCIIOBUAM.
QMOMMOHaJleblﬁ UHmelieKkm:

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



Ilpunamue cedn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHnd (U3NUECKUX 3a7a4 WK B YTBEPKICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Yy O0YUaIOIIUXCS
YMEHUU:

— HCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB U MOJIEKY!I,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAJUINYECKHE U aMOpP(HBIE Tella, HACBILICHHBIM U HEHACHI-
LIEHHBIN Map, BIAKHOCTb BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSISI SHEPIUsl, TEINIOBON JBUTATEIb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps]l, dJIEKTPUUECKOE 110JI€, IPOBOAHUKHU U JUIEKTPUKHU, IOCTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJICHUs (TEIIOBOE paclIMpeHHe/ckaTue, Terionepeaaya, TerIoBoe paBHOBECHE,
CMayMBaHUE, KaMWUISPHBIC SBICHUS, HCTIAPEHHE, KOHICHCALIMSI, IUIABJICHHE, KPUCTATUTHU3 AU
(oTBepaEBaHKE), KUIICHHE, TEIIoNepeaada (TeI0NPOBOHOCTh, KOHBEKIIHS, U3TYUCHUE); DJICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsiIOB, JCHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAaHHUE, B3aUMOICHCTBUE
MarHuTOB, IEUCTBUE MArHUTHOTO IOJIA HA MPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAS MHIYKIHUS) 110 OIU
- CaHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE PU3NYECKOe
SIBJICHHE;

— pacrio3HaBaTh NPOSBICHUE W3YYCHHBIX (HU3MUYECKUX SIBICHHH B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(u3nyeckue SIBICHUS B IPUPOJIC: NOBEPXHOCTHOE HATSHKEHHUE M KAIMJUIPHBIC SIBIICHHUS B IIPHPO/IE,
KpUCTAJLJIBI B IpUpoie, n3inydenue CoiHila, 3aMep3aHue BOA0EMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE
POCKEI, TYMaHa, UHEs, CHETa,; SJICKTPUIYCCKUC SIBJICHUA B aTMOC(l)epe, QJICKTPHUYCCTBO JKUBBIX OPIraHU3MOB;
MarHuTHOE 110JIe 3eMJIH, Ape( MO0 COB, POJIb MArHUTHOTO TIOJIS JUTS )KU3HU Ha 3eMiie, HOISpHOe CH-
SIHUE; TIPH 3TOM IIEPEBOIUTH MMPAKTUUYECKYIO 33lauy B y4eOHYI0, BBIIENATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SBIICHUIA;

— OMNMCHIBATh U3YUEHHBIE CBOICTBA T€T U (PU3UUECKUE SABJICHUS, UCTIONIb3Ys (PU3NUECKUE BEIUYUHBI
(TeMmieparypa, BHYTPEHHSs1 SHEPTHsl, KOJIMYECTBO TEIJIOTHI, Y/AEIbHas TEIIOEMKOCTh BELECTBA,
yJleNbHas TEeMyIoTa IJIaBJIeHUs, yelbHas TeloTa MapooOpa3oBaHus, yielnbHas TEII0Ta CTOPaHUS
TOIINBA, KOA(PPUIIUEHT MOJIE3HOrO JEHCTBUS TEIJIOBOM MaIlIMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3AYXa,
JNIEKTPUYECKUH 3apsifl, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE NIPOBOIHUKA, YAEIbHOE
COTIPOTHBIIEHUE BEIIECTBA, pad0Ta U MOLTHOCTD AIEKTPUUYECKOTO TOKA); MPU ONMMCAHUU MPABUIBLHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIOIb3YEMBIX BEJIMUMH, 0003HAYEHUS U €MHULIBI (PU3HYECKIX
BEJIMYMH, HAXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUHUHY C JPYTMMH BETUYMHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MI0JIO’KEHUSI MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYNIEPIO3ULIMH MTOJIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa aJis yyacTka IenH, 3aKoH JKoyis -
Jlenia, 3aKOH COXpaHEHUs SHEPTUH; IPU ITOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— 00BACHATH (PM3MUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH O0BSIC
- HeHHe u3 | - 2 JIOTMYeCKuX MaroB ¢ ormopoi Ha 1 - 2 H3ydeHHBIX CBOMCTBA (PU3UYECKUX SIBJICHUH,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHhIE 3aa4u B 2 - 3 NeWCTBUS, HCTIONb3YS



3aKOHBI ¥ (POPMYJIBL, CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aMMCBIBaTh KPATKOE YCIOBHE, BBIABIATH HEJJOCTATOK JaHHBIX JUIS PELICHUS 3a7a4ul, BEIOUPATh 3aKOHBI
U opMyJIbl, HEOOXOAUMBIE 1711 €€ PelIeHNUs, TPOBOAUTH PACUETHI U CPAaBHUBATH MOJyYCHHOE 3HAYCHHE
($u3uUecKOil BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

— pacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOXKHO PEIIUTDH ITPU ITOMOIIN (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTD TOPsAAKA
MMPOBCACHUA UCCIICA0OBaHUsA, ACIaTh BBIBOIBI,

— TPOBOJHTH OTBITHI 110 HAOIIOICHHUIO (PU3MUECKUX SBICHUN MU (PU3HMUECKUX CBOMCTB TEI
(KanuJUIApHbIE SBJICHMSI, 3aBUCUMOCTb JJaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH IPO
- 1Iecca OCTHIBAHUS/HATPEBAHMS MIPU U3TYUYCHUH OT LIBETA M3JIy4aOLICH/TIOTI0MIA0NIeH TOBEPXHOCTH;
CKOpOCTb MCIIapeHUs BOJIbI OT TEMIIEPATYPhI KHUIKOCTH U IUIOLIAAN €€ OBEPXHOCTH; IEKTPU3ALUs Tel
Y B3aUMOJIEUCTBHE MIEKTPUUECKUX 3aPA0B; B3aUMOJICHCTBUE IOCTOSIHHBIX MarHUTOB, BU3YaJIU3aLIHs]
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; IEHCTBHUS MArHUTHOI'O TOJIs HA IPOBOAHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUraTEINs IOCTOSHHOTO TOKA): (OPMYJIUPOBATH
poBepsieMble MPEAINONIOKEHUS, COOUPATh YCTAHOBKY U3 MIPEIOAKEHHOT0 000py10BaHNUs; ONUCHIBATh
XO/J1 OIbITa U (HOPMYJIUPOBATH BHIBObL;

— BBIIIOJHATDL IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBbHON BIAXKHOCTH BO3/1yXa, CUJIbI TOKaQ,
HaIpsKCHUA € HCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB H JaTYUKOB (1)I/I3I/I‘IeCKI/IX BCJIMYMH, CPABHHUBATb
PE3yIbTAaThL H3MepeHPIfI C y‘{éTOM SaHaHHOfI a0COJIFOTHOH IOTPCIIHOCTHU,

— TIPOBOJUTH UCCIICJOBAHUE 3aBUCUMOCTH OJHOM (pU3MUeCKOr BEIMYUHBI OT IPYTOil ¢
MCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTD COIIPOTUBIIEHHUS IPOBOIHUKA OT €r0 JUIMHBI,
IIJIOLA U TIONIEPEYHOr0 CEUEHHS U YAECIBHOIO CONIPOTUBIICHUS BELIECTBA IIPOBOIHUKA; CUJIBI TOKA,
UIYLIEro Yepes3 MPOBOJHUK, OT HAIIPSKEHUS Ha IIPOBOJHUKE; UCCIIEJOBAHUE ITOCIIEI0BATEIBLHOIO U T1a-
paJuIeIbHOI0 COEIMHEHUH MPOBOIHUKOB): TUIAHUPOBAThH UCCIIEI0BAaHHE, COOMPATh YCTAHOBKY U
BBITMOJIHATh U3MEPEHUS, CIIEYys IPEAJI0KEHHOMY IUIaHy, (PUKCUPOBATh pPe3yibTaThl MOIYyYECHHON
3aBUCHUMOCTH B BUJI€ TaOJIML U TpauKOB, I€IaTh BHIBOJBI 10 PE3yJIbTaTaM MCCIIEI0BaHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETHUUH (yelIbHas TeIJI0EMKOCTD BEIIECTBa,
COTPOTHBIIEHUE MPOBOIHUKA, pa00OTAa K MOIIIHOCTb IEKTPUUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUS,
coOuparh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, CJIEYs MPEAJIOKEHHON HHCTPYKIIUH, U BBIYUCIISATh
3HA4YCHHE BEJIIMYNHBL;

— co0oaTh MpaBUiIa TEXHUKN 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUUECKHUX YCTPOUCTB C OMOPOi
Ha MX ONHCaHus (B TOM YHCIIe: CUCTEMa OTOIUIEHHSI TOMOB, TUTPOMET), NapoBas TypOHHa, aMIepMETp,
BOJIETMETP, CYETUMK IIEKTPUUECKON SHEPTUH, DIEKTPOOCBETHTEIbHbBIE TPUOOPHI, HArpeBaTENbHbIC
AEKTPONPUOOPHI (IPUMEPHI), STEKTPUUECKUE TPEIOXPAHUTENH; JIEKTPOMArHUT, FIEKTPOABUTATENb
MOCTOSTHHOTO TOKA), UCIIOJIb3Ys 3HaHUS O CBOMCTBAX (PM3NYECKUX SBJICHUH 1 HEOOXOIMMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

— Ppacno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (3KHJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTEIb
BHYTPEHHET0 CrOPaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBbI DJIEKTPUUECKHX IIeTei ¢
NOCJIEI0BATENBbHBIM U MapaJIeIbHBIM COSIMHEHUEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUCHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

— MPUBOJIUTH MPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpaXxX MPaKTUYECKOTO UCIIOJIb30BAHUS



bu3MYECKUX 3HAHHI B MOBCETHEBHOM JKU3HU ISl 0OecrieueHus: 6€30MacHOCTH IPH 0OpaIIeHnuu ¢ prudo
- paMH U TEXHHYECKHMMH YCTPOWCTBAMH, COXPAHEHHUsS 3I0POBBS M COOIIONECHUS HOPM IKOJIOTHYECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh NOUCK HH(pOpMANMKM (PU3HUECKOro cojaepkaHus B ceTH MHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U TyTEM CPaBHEHUS IOTIOJHUTENLHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALHIO,
KOTOpast ABJSIETCS MPOTUBOPEUHUBOI MM MOKET OBITh HEIOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHIMOJIHEHUH YU€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy PU3NIECKOTO
COJIEpKaHus, CIIPABOYHBIE MATEPHAJIbI, PECYPCHI ceTH MIHTEepHET; BiIafeTh NpuéMamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(POPMAIK U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCbMEHHBIE U KPATKHE YCTHBIE COOOILEHUs, 000011ast HH(OpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOr0 COJIEPKaHMs, B TOM YHCIIE IyOJINYHO NMPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM WJIM HCCIIEN0BATEIbCKOW JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO HUCIIOJIb30BATh U3y4YECHHBIN
HNOHSTUMHBIN anmapar Kypca pU3UKH, COPOBOXKAATH BBICTYIUICHUE ITpE3EHTAIUEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJIC,Z[OBaHPlﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCoB pacCpCaACIATh
0053aHHOCTHU B rpymnmec B COOTBCTCTBHUU C ITOCTABJICHHBIMU 3aa4aMH, CJICANUTD 3a BBIIIOJIHCHUCM I1JIaHA
I[CﬁCTBHfI H KOPPCKTHUPOBATH €TI0, AACKBATHO OUCHHUBATH COOCTBEHHBIN BKJIaZ B ACATCIIBHOCTD I'PYIIIIBI;
BBICTPAaNBAThb KOMMYHHUKAaTUBHOC B3aI/IMOI[eI>'ICTBPIG, IMPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(bJII/IKTBI.



TEMATHYECKOE IIJIAHUPOBAHHUE

AHanu3 TeKCTa IPEeBHUX aTOMHCTOB (Hampumep, ¢pparmenta noosms! Jlykpemus «O mpupozne
BeIIel») ¢ H3I0XKEeHHeM 000CHOBAHHI aTOMHOI TUIIOTE3HI (CMBICIOBOE uTeHHe). OneHka
yOeUTEeNbHOCTH 9THX 000CHOBAHHIA;

OOBbsicHeHHEe OPOYHOBCKOTO JBIDKEHUS, SIBICHHS TU(OY3UHU pa3niduil Mex Ty HIMU Ha OCHOBE
HOJIOXKEHUH MOJEKYIIPHO-KHHETUIECKOH TEOPUH CTPOCHHS BEIIECTBA;

OOBsICHEHHE OCHOBHBIX PA3JIMYMi B CTPOCHHH Ta30B, )KHAKOCTEH U TBEPIBIX TET C
UCIIOJIB30BaHIEM ITOJIOKEHUH MOJIEKYJIIPHOKMHETHYECKOI TEOPHH CTPOCHUS BEIIECTBA;
IIpoBeneHne ONBITOB O BRIPAIMBAHUIO KPUCTAILIOB IIOBAPEHHON COJIM I caxapa;
IIpoBenenne 1 0OBSICHEHHE OIBITOB, AEMOHCTPHPYIOINX KAIMUIIPHbIC SIBICHHS U SBICHIE
CMa4nBaHUS;

OObsICHEHHE PONIM KAMIUIAPHBIX ABJIECHUH U1l IOCTYIUIEHUS BOABI B Opranu3mM pactenuit (MC—
ouosorus);

HaGutonenue, nposesieHre U 00bSICHEHUE ONBITOB 110 HAOJIIOJICHHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, KHUAKOCTEH U TBEPIBIX TEIl;

OO0BbsicHEHHE cOXpaHeHHUs 00bEMA TBEPABIX TEJl, TEKYUECTH KMAKOCTHU (B TOM YHCIIE, PA3HUIIBL B
TEKYUYECTH Ul Pa3HBIX XKUAKOCTEH), IaBJICHUS Ta3a;

IIpoBeneHue ONBITOB, IEMOHCTPUPYIOIIHX 3aBUCUMOCTD JaBIICHHS BO3/yXa OT ero 00bEMa u
HarpeBaHHs WK OXJIaXKICHUS, U UX 00BACHEHUE HA OCHOBE aTOMHO-MOJIEKYJIAPHOTO YUCHUS;
AHanu3 NpakTHYECKUX CUTYalHi, CBI3aHHBIX CO CBOWCTBAMM Ia30B, XUAKOCTEH U TBEPIBIX TEI;

Ne | HanmeHoBaHue pa3nenoB u TeM | KonndecTo yacoB Hdara Buasl nesTeabHOCTH Busapl, popmbl DJ1eKTpOHHbIE
n/m | IporpaMmsbl U3yYeHHS KOHTPOJIS (uudposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe o6pasoBaTe/bHbIE
padoThI padoThI pecypest

Pazgnen 1. TensioBble siBJIeHHsI

1.1. | Crpoenue u cBoiicTBa 7 1 HaburoieHue 1 MHTEpIpeTaLyst ObITOB, CBUAETEIBCTBYIOIIMX 00 aTOMHO-MOJIEKYIISPHOM VcrHbIi onpoc; https://edsoo.ru/
BellecTBa CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHHEM PA3JIMYHBIX BELIECTB B BOJE; JlabopatopHas https://resh.edu.ru/?

Pemienue 3aj1a4 110 OLCHUBAHMIO KOJIMYECTBA ATOMOB HJIM MOJIEKYJI B €IMHMIE 00bEMA BelecTBa;| paboTa; ysclid=13nz17boas




1.2.

TenoBblie npoueccol

23 2

OG60cHOBaHNE PABUIT U3MEPECHHUS TEMIIEPATYPBI;

CpaBHEHHE Pa3IMYHBIX CIOCOOOB M3MEPEHHUS | LIKAJ TEMIICPATYPBI;

Habmonenne 1 00bsACHEHHE OIBITOB, IEMOHCTPUPYIOIIMX U3MECHEHNE BHYTPEHHEIT SHEpruu Teia
B pe3yJsbTaTe TCILIONEPEiady U pabOThl BHEIIHUX CHII;

Habmronenue u 00bsCHEHNE OIBITOB, 00CYKICHHE IPAKTHISCKUX CUTYAIUH,
JIEMOHCTPUPYIOIIHX PA3IHYHbIC BUABI TEIUIONEPeJaul: TeIIONPOBOJHOCTD, KOHBEKIIUIO,
U3IIydeHHe;

HccnenoBanue sBISHUS TEILIOOOMEHA IIPH CMEIUBAHNU XOJIOAHOMN U TOpsIeil BOBL;
Habmronenue ycTaHOBIIEHHUS TEIIOBOTO PAaBHOBECHS MEXK/IY TOpsTIeil M XOJIOTHOH BOIOM;
Omnpenenenne (M3MepeHne) KOIMIECTBA TEIUIOTHL, MIOIYYEHHOTO BOAOIH IIPU TEIIO0OMEHe ¢
HArpeThIM METAUTHYECKUM IIHIHHAPOM;

Omnpenenenue (M13MepeHne) yASIEHON TEIIOEMKOCTH BEIECTBA;

Pemenne 3a1a4, CBSI3aHHBIX C BHIYHUCICHHEM KOJIHMYIECTBA TEIUIOTH M TEIUIOEMKOCTH TIPH
TEeII0o0MeHe;

AHanu3 CHTyaluii IPaKTHIECKOTO UCIIOIb30BAHHS TEIUIOBBIX CBOUCTB BEIECTB M MATCPUANIOB,
HalpuMep B LEJSAX SHEProcOe PexKeHNUs: TeILION30IALHS, SHEProcOeperaoie KphlIiu,
TEPMOAKKYMYJIATOPHI U T. 1.;

HaGutoneHue siBeHuit ncnapeHus ¥ KOHCHCALUH;

HccenenoBanue npouecca UCHApEHUs pa3InuHbIX XKUJIKOCTEH;

OObsiCHEHHE SBICHUIT HCIIAPEHHS M KOHJEHCALMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS;
HaGutoneHue n 00bsicHeHUE TIpoLiecca KUIIEHUS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPATYPbI
KHIICHHS OT JaBJICHHUS;

Omnpenenexue (M3MEpeHNE) OTHOCUTENBLHON BIKHOCTU BO3YXa;

HabumrozieHue nporecca maBjIeHHs: KPUCTALTHNYECKOrO BEIIECTBA, HAPUMED JIbJIa;

CpaBHEHHE NPOLIECCOB IUIABICHHS KPUCTAUIHYECKUX Te M Pa3MArYCHHs [PU HarpeBaHUU
aMOp(HBIX Tel;

Ornpenenenue (M3MEpEHNE) YACIBHOM TEIUIOTHI IUIaBJICHUS Jibja. OObSICHEHUE SIBJICHUIH
IUTaBJICHUS M KPUCTAIUIM3ALMH HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHS;

Pemrenne 3a7a4, CB3aHHBIX C BBIYHCIEHHEM KOJIMYECTBA TEIUIOTH B IIPOLIECCaX TEIUIONepeaaun
TIPH IUIABJICHAH U KPUCTAJUIN3AL[UH, NCTIAPEHNH U KOHICHCAIINH;

AHanM3 CHTyaluil NPaKTHIECKOTO MPHMEHEHHS SIBICHHUH IUIaBIECHHUS M KPUCTAIUIN3AIIH,
HaIpuMep, NOTydeHHe CBEPXUHCTHIX MaTEPHAIIOB, COEBast TPeJKa H JIp.;

Ananu3 paboTsI ¥ 00bsCHEHNE IPUHIINIA ASHCTBUS TEIUIOBOTO JIBHTATEIS;

Brruncnenne Koan4decTsa TEILIOTHL, BBIEISIOMEr0Cs IPH CTOPAaHNH Pa3IMYHBIX BHJIOB TOIUINBA,
u KIIJ{ nurarens;

OO6cyXIeHHe SKOJIOTHISCKHX MTOCIIEICTBII NCIIOIB30BAHMS IBUTATENNeH BHYTPEHHETO

LV 7al

Ycrelii onpoc;
KonTtposbHas
pabora;
JlabopatopHas
paborta;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas

Hroro no paszzeny
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Pasnen 2. DaexkTpuyeckue U MAarHUTHBI

€ fAIBJICHUA

2.1

DJIeKTpuiecKHe 3apsabl.
3apskeHHbIE TeJIa M MX
B3aHMoOJeiicTBHE

6

Habutonenue 1 npoBeeHNe ONBITOB MO AIEKTPU3AINH T PH COMPUKOCHOBEHUH U
HHTYKIHEH;

Habmonenne 1 00bsICHEHHE B3aUMOEHCTBHS OXHONMEHHO H Pa3HOMMEHHO 3apsHKEHHBIX Tel;
OOBsICHEHHE PHHIIUIA ACHCTBUS IEKTPOCKOIA;

OOBsICHEHHE SIBICHUI DICKTPH3ALMH TIPH COPUKOCHOBEHHH TeJ ¥ HHIYKIMEH ¢
UCIIONI30BAHUEM 3HAHUH O HOCUTEIISIX HIIEKTPUYECKUX 3apsJIOB B BEIECTBE;

PacnioznaBanue u 00bsICHEHUE SBICHUI HICKTPU3AINH B TIOBCETHEBHOM KU3HHU;
Habmonenune 1 00bSICHEHHE ONBITOB, HILTIOCTPHPYIONINX 3aKOH COXPAHEHHS JJIEKTPHIECKOTO
3apsza;

HabmoneHune ompITOB O MOACIMPOBAHUIO CHIIOBBIX JIMHUH 3EKTPUYESCKOTO TIOJIS,;
HccnenoBanue neiCTBUS 3IEKTPUYECKOTO MO HA IPOBOJHUKH M AHAJIEKTPUKH;

VYeruslit onpoc;
JlaboparopHas
pabora;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas




2.2. | IocTostHHbIi d1ekTpuyeckuii | 21 9 VcTHBIH ompoc; https://edsoo.ru/
TOK JlaGoparopHas https://resh.edu.ru/?
pabora; ysclid=13nz17boas
KonTtposbHas
paborta;
2.3. | MarHuTHbIe siBJIeHUS 8 5 ; VYeTHslit onpoc; https://edsoo.ru/
HccnenoBanye MarHUTHOrO B3aUMOJICHCTBHS IOCTOSIHHBIX MarHUTOB; JlaGopaTopHas https://resh.edu.ru/?
U3ydeHne MarHUTHOTO MOJIS [IOCTOSIHHBIX MArHUTOB TP MX OOBEAMHEHUH 1 PA3ICICHHH; pabora. ysclid=13nz17boas
IIpoBe/ieHIE ONBITOB 110 BU3YaIM3aLHH [10JI TOCTOSIHHBIX MarHUTOB; KonTposnbHast
W3yueHue sBIeHNS HAMArHHYMBAHHUS BEIECTBA; pabora;
UccnenoBanue JEiiCTBHS IEKTPUIECKOr0 TOKA Ha MATHUTHYIO CTPEJIKY;
IpoBeseHnE OMBITOB, IEMOHCTPUPYIOIIMX 3aBHCUMOCTb CUJIbI B3aHMOICHCTBUS KAaTYIIKH C
TOKOM M MarHHTA OT CHJIBI M HATIPABIICHUS TOKA B KaTYIIKE;
AHanu3 cuTyalMi NpakTHYeCKOro NPUMEHEHHUS JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPONCTBAX, TPOMBIILICHHOCTH, MEAULMHE);
W3yueHue neiicTBHSA MArHUTHOTO HOJIS HA TIPOBOJHUK C TOKOM;
W3yueHne neicTBHS 3ICKTPOBUrATEIIS;
W3mepenue KI1J] anekTpoaBUraTenbHON yCTaHOBKY;
PacrioznHaBanue u aHaIM3 Pa3IMYHBIX IPUMEHEHUH AJIEKTPOABUIaTENEH (TpaHCHIOPT, OBITOBbBIE
yCTpOiicTBa U 1p.);
2.4. | DaekTpoMarHuTHAs 3 OMBITHI 10 HCCIIEIOBAHMUIO SBJICHHUS IEKTPOMATHUTHON HHYKIMK: HCCIIC0BAaHNE U3MECHEHHIT | YCTHBIH ompoc; https://edsoo.ru/
HHIYKIAS 3HAYEHHS U HAIIPaBJICHHS UHAYKIHOHHOTO TOKa; KonrponsHas https://resh.edu.ru/?
pabora; ysclid=13nz17boas
Hroro no pazaeny 38
PesepBHOe Bpemst 0
OBIIEE KOJIMYECTBO YACOBIIO | 68 21

I[TPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuectBo yacos Hara Buael,
n/n H3y4eHHus | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJIs
padoThI padoThI
1. | OcHoBHBIE MTOJIOKEHUS 1
MOJIEKYJISIPHO- KHHETHYECKOI
TEOpUHU CTPOCHHUS BEILIECTBA
2. | Mogenu tBEpAOTO, *KuaKoro u |1
ra3o00pa3HOro COCTOSTHUM
BELIECTBA
3. |CwmauuBanue 1
4. | KanwisipHbie SIBICHUS. 1 1 JlaGopaTopHas
Jlaboparopuas padoraNel pabora;
"N3y4yeHne KanuusIpHbIX
SIBJICHUI"
5. | Kpucramnuueckue u amopdubie | 1
TBEPJIBIC TEIA
6. | TermioBoe paciupeHue u 1
cKatue
7. | OboOIIarIuUil ypoK 1mo TeMe 1
"CTpoeHue u CBOMCTBa
BemecTna"
8. | Temmeparypa. BHyTpeHHsist 1
JHEpPTUs
9. | CiocoObl u3MEHEHHS 1
BHYTpPEHHEH YHepruu
10. | Bunsr Terutonepenaun 1
11. | Terutonepenava B mpupoje U 1
TEXHHUKE
12. | KonrpossHas padota Nel o 1 1 KonTponbHas
TeMaM "CTpoeHHE U CBOICTBa pabora;
BemtectBa" u "Tennonepenaya"
13. | Komr4aecTBO TeIIOTHI. 1

VneapHas TEII0EMKOCTD
BeEIIECTBA




14.

Tennoo6men. JlaboparopHas
paborta Ne2 "HccnenoBanue
SIBIIGHUS TETUIOOOMEHA TPU
CMEIINBAHNHU XOJIOHON U
ropstaeit Boanl"

JlaGopaTopHas
pabora;

15.

TemnoBoe paBHOBecHE.
Jlaboparopnast pabota No3
"OnpeneneHue KoJIM4ecTBa
TEIUIOTHI, TOJIYYEHHOTO BOJOM
IIPH TEIJIO0OMEHE C HarpeThiM
METAUTAYECKUM HIUHAPOM"

JlaboparopHas
pabora;

16.

ypaBHeHI/Ie TEII0BOro OanaHca.

Jlaboparopnas pabota Ned
"Onpenenenue yaenabHOU
TEIJIOEMKOCTH BelecTna"

JlaboparopHas
pabora;

17.

Perienue 3ama4d no reme
"TeruioodoMmen"

18.

IInaBnenue u OTBCPACBAHUC
KpUCTAJIUIMYCCKUX BCIICCTB

19.

VY aenbHas TEMIOTA MJIABICHUS.
Jlabopartopnast pabota Ne5
"Onpenenenue yaenbHOU
TEIUIOTHI IUIaBJIEHUS Jbaa"

JlaboparopHas
pabora;

20.

[Tapoo6pazoBanue u
KOHJeHcalus. Mcnapenne

21.

BrnaxnocTth BO3yXa

22,

W3mepeHue BIaXXHOCTH
BO3ayxa. Jlaboparopnas
pabotaNe6 "Omnpenenenue
OTHOCHUTEJIbHOM BIaKHOCTH
BO3ayXa"

JlaGopatopHas
paborta;

23.

Kunienue. Y nenbHas Temiora
napooOpazoBaHUs

24,

Pemrenue 3agad mo reMe
"M3meHeHne arperaTHbIX
COCTOSHUH BemecTna"

25.

3Hepr1/1${ TOIIJINBA. Y,Z[CJIBHa}I
TCIJIOTA CTOpaHUA




26.

[TpuHIUTIBI PaOOTHI TETIIIOBBIX
nsurareneii. KIIJ TemmoBoro
IIBUTATEII

217.

Pemenune 3agad mo tTeme
"TenoBele aBiaeuua". Buasl
TeIIoNepe1adyn, KOJIM4eCTBO
TEIUIOTHI, U3MEHEHUE
arperaTHbIX COCTOSTHUI
BEIIIECTBA, BIAXKHOCTh BO3ayxa"

28.

Pemenue 3amad mo teme
"TenoBele aBiaeuusa"”. Buasl
TeIIoNepe1adn, KOJIM4eCTBO
TEIUIOTHI, U3MEHEHUE
arperaTHbIX COCTOSTHUI
BEILIECTBA, BIIAXXKHOCTh BO3yxa"

29.

O60061maronuit ypok 1mo Teme
"TenoBele ABIeHUT"

30.

KonTponbnas paborta No2 mo
TeMme "TemnoBbie gBiaeHus"

KonTponbnas
pabora;

31.

BHCKTpI/ISaHI/Iﬂ TCII.

B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

32.

DneKTpruYecKoe moJie.
HanpsixeHHOCTB 1OJIA.
[TpuHuMn cynepno3sunuun
BJIEKTPUYECKUX MOJEH

33.

Hocurenu snexkrprueckux
3apsA70B. 3aKOH COXPaHEHUS
JIEKTPUUYECKOTO 3apsiia

34.

Crpoenue atoma

35.

[IpoBOTHHUKHN W AUDIICKTPUKH.
JlaGopatopnas pabora Ne7
"HccnenoBanne IeHiCTBUS
AIEKTPUIECKOTO TIOJIST Ha
MPOBOJHUKYU U JUAIEKTPUKHU"

JlaGopatopHas
pabora;

36.

Oo6o0muiaromuii ypox 1mno reme
"DnexkTpudecKue 3apssl.
3apspKeHHBIC Tela U UX
B3auMoccTBHE"

37.

DnekTpuyeckuil Tok. Cuia Toka




38.

I cTOUHUKY NOCTOSSHHOT'O TOKa

39.

JleficTBUSA AIEKTPUYECKOTO TOKA

40.

DJIEKTPUUYECKUH TOK B
KUIKOCTSAX U razax

41.

DeKTpudecKas Ierb.
Jlaboparopuas pabotaNe§
"COopka u rmpoBepka paboTbl
BJIEKTPUYECKON LIETH
MOCTOSIHHOTO TOKA"

JlaboparopHas
pabora;

42.

Cuna Toka. JlabGopatopHas
pabora Ne9 "Usmepenue u
peryJivpoBaHue CUIbl TOKA"

JlaGopaTopHas
pabora;

43.

DNEeKTPUUECKOE HATIPSKEHHE.
Jlaboparopnas pabota Nel0
"N3mepenue u peryiupoBaHue
HanpsHKeHus "

JlaGopaTopHas
pabora;

44,

ConpoTuBieHHE POBOJHHKA.
Jlaboparopuas padota Nell
"UccnenqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HaMpPsHKEHUS Ha
pesucrope"

JlaboparopHas
pabora;

45.

3axon OMa AJis yyacTKa Lenu

46.

VY nenbHOE CONPOTHUBIICHHE
BenlecTBa. JlabopaTopHas
pabota Nel2 "3aBUCUMOCTH
ANEKTPUYECKOTO
COIMPOTHUBJICHHA TPOBOJHHKA OT
€ro JUIMHBI, TUTOIAAN
MIOTIEPEYHOI0 CEYEHUS U
Marepuaia"

JlaboparopHas
paborta;

47.

Peocrart. JlaboparopHas
pabotaNel3 "PerynupoBanue
CHJIBI

JlaGopatopHas
pabora;




48.

[TocnenoBarenbHOE COETMHEHHE
poBOIHUKOB. JIabopaTtopHas
pabota Nel4 "[IpoBepka
IIpaBUJIA CIOXKEHUS
HanpsHKEHUU MpU
I10CJIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTopHas
pabora;

49.

[TapannensHOE coeAMHEHNE
npoBoAHKUKOB. JlabopaTtopHas
paborta Nel5 "IIpoBepka
MpaBujIa JJis CUJIbI TOKA MPU
IapajuIeIbHOM COEAMHEHNUN
pe3uctopoB”

JlaboparopHas
pabora;

50.

CmMeniaHHbIE COCIUHCHUA
IIPOBOAHHUKOB

51.

Pabora u MomiHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns—Jlenua

52.

Pacuér paboTel 1 MOIITHOCTH
ToKa. JlabopaTopHBbIE OIBITHI:
"Onpenenenne padoThl
AIEKTPUUYECKOTO TOKA, UAYIIETO
yepe3 pe3uctop” u
"OnpeneneHne MOIHOCTH
AIEKTPUYECKOT0 TOKa,
BBIJICJISIEMOM Ha pe3uctope”

53.

DNEeKTPONPOBOIKA U
MOTPEOUTENH IIEKTPUUECKOI
sHepruu B ObITy. KopoTkoe
3aMblkaHue. JlabopaTopHas
pabota Nel6 "Onpenenenue
KIII HarpeBatemns.

HUccnenoBanne 3aBUCUMOCTH
CHUJIBI TOKA, UIAYIIEr0o Yepe3
JAMIIOYKY, OT HAIPsDKEHUS Ha

Al

HECH

JlaboparopHas
pabora;

54,

Pemrenue 3agad mo reMam
"Cuna Toka, HalnpsiKeHue,
CONMPOTHUBIIEHUE, 3aKOH OMa 7151
y4acTKa IEeMH, yIeTbHOE
COMPOTHUBIIEHUE, COCTUHEHUS
IIPOBOJAHHUKOB"




55.

Pemenue 3agad mo Temam
"3akon OMa Juis yyacTKa LIeTH,
paboTa u MOIIHOCTH TOKA,
3akoH J[xoyns-Jlenna"

56.

Oo6o0miaromuii ypok 1mo reme
"DnexkTpuueckue aBiaeHu"

57.

Kontposbnas pabora Ne3 mo
TeMe "DIeKTpUYECKUe
siBJIeHUs "

KonTtponbsHas
pabora;

58.

MarnutHoe nosue. OnbIT
Opcrena. JJaboparopras
paboraNel7 "HccnenoBanue
JEUCTBUSA JIEKTPUUECKOTO TOKA
Ha

JlaboparopHas
pabora;

59.

MarnuTHOE 1osue
JIEKTPUUECKOTO TOKA.
Onexrpomaraut. JlabopaTopHas
pabora Nel8 "OmbIThI,
JI€MOHCTPHUPYIOLIHE
3aBHCUMOCTH CHJIBI
B3aUMOJICHCTBUS KaTYLIKU C
TOKOM M MarHWTa OT CHJIBI TOKA
Y HallpaBJIEHUs TOKa B
Karymke"

JlaboparopHas
pabora;

60.

[TocTosTHHBIC MATHUTEHI.
Jlaboparopusie paboTeiNe19, 20
"UccnenoBanue MarHUTHOTO
B3aMMO/ICHCTBUS MOCTOSIHHBIX
MarHuToB" u "M3yuenue
MarHUTHOTO TIOJISI TIOCTOSTHHBIX
MarHiTOB MIPH UX 00bETHHEHUT
u pazaeneHun"

JlaGopatopHas
pabora;

61.

MaruutHOe 11ojie 3eMJIHN U €ro
pOJIb ISl )KU3HU Ha 3emile

62.

JleificTBEe MarHUTHOT'O MOJIS Ha
MPOBOJHHUK C TOKOM

63.

DJIEeKTPOABUTATETH
MTOCTOSTHHOTO TOKa.

JlaGopaTopnas pabora Ne21

"KoncTpynpoBaHue U U3ydeHue
paboTHI AJIeKTpoaABUTATENS "

JlaBoparopHas
pabora;

64.

KII[ snextpoaBuraresns




65.

Kontponbnas pabora Ne4 o
TeMe "MarauTHbIe SIBJIEHUS"

KonTponbsHas
pabora;

66.

[ToBTOpenue u 06o0IIEHNE
cojiepkaHus Kypca Gpusmnku 8
kinacca. Temsr "Ctpoenue u
CBOICTBA BellleCTBA. TeMIOBbIE
siBJIeHUs"

67.

[ToBTOpenue n 06o0IIEHNE
cojiepkaHus Kypca Gpusmku 8
kyacca. TeMmsbl "DnexTpuueckue
Y MarHUTHBIE SIBJICHUSA"

68.

HToroBas KoHTpoJIbHas paboTa
1o Kypcy (¢pu3uku 8 kiacca.

Tewmsl "CtpoeHue u cBOICTBa
BEILIECTBA. TEIIOBBIE SBICHUS.
DNeKTpUYECKHEe U MAarHUTHBIE
siBJIeHUS "

KonTponbnas
pabora;

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

20




JIucT BHeceHMSI N3MEeHeHUu

m\n

Coaeprxanue u3MeHeHHs (TeMa ypoKa,
HOMeEp YPOKa U cinocod
KOPPEKTHPOBKH)

PexBU3UTHI JOKYMEHTOB 0O
BHECEeHUM U3MEeHeHuil (HoMmep,
aaTa npuKasa)

IMoanuce auna
BHeCIIero
H3MEHEeHHU
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