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IHOACHUTEJIBHAS 3AIINCKA

CopepxaHue MPOrpaMMbl HAIMPABICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHu3aluio u3ydeHus: GU3UKN Ha JeSTeIbHOCTHON OCHOBE. B Hell yuuThIBaIOTCS BO3MOXKHOCTH MPEAMETa
B peasmsainuu TpeboBanuii ®I'OC OOO K miaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0yueHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHKA YYEBHOT'O IPEJIMETA «®U3UKA»

Kypc ¢pusukun — cucteMoo0pa3yromuii 115 €CTECTBEHHOHAYUHBIX Y4€OHBIX IIPEIMETOB, IOCKOIBKY
¢du3nveckre 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUN, H3y4aeMbIX XUMHUEH, OM0JIOTHEH, aCTPOHOMUEH
u ¢pusndeckoit reorpaduein. dusznka — 3TO NpeaAMeT, KOTOPBIH HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTABIISICT Hanbosiee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
METO/1a MO3HAHUS, T.€. clIoco0a MOIy4eHHs JOCTOBEpHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusnuka — 310
IIpEeIMET, KOTOPBIN HapsALy C IPYTMMHU €CTECTBEHHOHAYUYHBIMU IIPEIMETaMU J0JDKEH AAaTh NIKOJIBHUKAM
IIPEJCTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOT'O UCCIIEI0BAHUS U PAJOCTH CAMOCTOSATEIIBHOTO OTKPBITUS
HOBOTO 3HAHHUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOTO 00pa30BaHUS B CTPYKTYpe 001Iero o0pa3oBaHusi COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M MHTEPECa K HAyKe y OCHOBHOW MacChl 00yUJarOIInuXCs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
B)KHOM 3aJ1aueil SIBJISIETCS BBISABJICHHUE U IMOJATOTOBKA TATAHTIMBBIX MOJIOJIBIX JIFOIEH TS POIOIIKEHUS
o0Opa3oBaHMs U JaNbHENIeH npodeccuoHANIbHOMN 1eATeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCTIEIOBAHUH M CO3IaHUH HOBBIX Te€XHOJIOTUN. COrJIacCHO MPUHATOMY B MEKTYHAPOITHOM COOOIIECTBE
omnpezaeneHuio, EcrecTBeHHOHay4YHAsI TPAMOTHOCTD — 3TO CIIOCOOHOCTD YENIOBEKa 3aHUMAaTh aKTUBHYIO TPa-
JAHCKYIO TTO3HITHIO TT0 OOIIECTBEHHO 3HAYUMBIM BOTIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €ro
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UiedMHU. HaydHOrpaMOTHBIN Y€I0BEK CTPEMUTCS
y4acCTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHHUH MPOOIeM, OTHOCSIIINXCS K €CTECTBEHHBIM HAayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSTH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOECHHOCTH HAay4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAHHBIC U UCII0Jb30BaTh HAYYHBIC NOKA3aTCIbCTBA JJId MMOJIYYCHHA BBIBOIOB.

N3yuenue ¢pu3nku criocoOHO BHECTH pellalonuil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIHXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henu nzyuenus Gpu3nku Ha ypoBHE OCHOBHOTO 00111eTr0 00pa3oBaHus onpeeneHs B Konuenmmu
npernoiaBanus yueoHoro npenmera «®dusnka» B 00pa3zoBarebHbIX opranuzanusx Poccuiickoit denepanum,
peaTn3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU pereHneM Komrernn
MunucrepcTBa npocsetenus Poccuiickoit @eneparnyu, npotokoi ot 3 aekadps 2019 r. Ne [TK4BH.

Henu nzyuenust puszuku:

— mpuoOpeTeHne UHTepeca U CTPEMIICHHUS 00yJYaloINXCcs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/I€ MTO3HaHUS 1 (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PECHUS KaK PE3yJIbTaTa U3Y4YCHHUsI OCHOB CTPOCHHS MAaTEPUH U
byHIaMEHTAIBHBIX 3aKOHOB (DPU3HKH;

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

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOArOTOBKA K JaJIbHEHIIeMy O0y4EHHIO B 3TOM HallpaBJICHUH.

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

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MCXAaHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAIrHUTHBIX U KBAHTOBBIX SABJICHHUAX,

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

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

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

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePKaHUs, BKIFOYask HHPOPMAITHIO O
COBPEMEHHBIX JOCTHKCHUSX (DU3HUKH; AaHATN3 U KPUTHYECKOE OICHUBAaHUE HH(POPMAIIHH;

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

MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

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



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TemsioBbIe IBJICHUSA

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

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeulecTBa. Kpucrananueckue u aMmopQHbIe Tena.
OOBsicHeHHE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-KHHETUIECKOM
teopun. CMayrBaHUE U KallWJUIAPHBIE sIBJIEHUS. TernoBoe pacuIMpeHue U CKaTue.

Temneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTBIO TETIIIOBOTO IBUKCHUS YaCTHII.

BuyTpennss sneprust Crioco0bl H3MEHEHHSI BHYTPEHHEH SHEpIHu: TEIUIONepeiaya i COBEPIICHNE pabOTHI.
BI/IZ[BI TCILIONCpCaAaqun: TCIIOMPOBOJHOCTh, KOHBCKI WA, U3JTYYCHUC.

KonmuecTBo TemIoThl. Y aenbHas TEIIOEMKOCTh BeliecTBa. TeriooOMeH 1 TeIIoBOe paBHOBECHE.
VpaBHeHue TemoBoro 6ananca. IlnaBnenue n oTBepaeBaHHE KPHCTAUIMYECKUX BEIIECTB. Y IeNbHAs
teruiora iasneHus. [lapoodpazosanue u konnencanus. Mcnapenue (MC). Kunenue. Y nenbHas temnora
napoo0pa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHHUS OT aTMOC(EepHOro AaBieHHs. BiaxkHoCTh Bo3Lyxa.

OHeprus TOmuBa. Y AeabHas TEII0Ta CrOPaHUsL.

[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

. HaGimroienue siBjieHUI CMaYMBaHKS M KaIMJUISPHBIX SBJICHUN

. Habmroienue TemnoBoro pacimupeHus Tein

. I3smeHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpEeBAHUU WITH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

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

11. HaOmronenve KUIeHus

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

Jlabopamopnwvie pabomot u onvimul

1. OnbITH TO OOHAPYKEHUIO JIEMCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAIJIOB MIOBAPEHHOM COJIM MJIM caxapa

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

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

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

6. IIpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEeMIEepaTypsl

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

8. MccnenoBanue sIBJICHUS TEIUIOOOMEHA TIPH CMEIIUBAHUH XOJIOHON U TOPSYEH BOJIBI

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



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEILHON BIAJKHOCTH BO3/lyXa
13. Onpenenenue yieabHON TEMIOTHI IIJIABJIICHUS JIba

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

OnekTpusanusd Teil. [[Ba poaa ayexkTpuyueckux 3apsanoB. B3anmoaencTBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTD CHUJIbI B3aUMOJICHCTBUSI 3aPSKEHHBIX 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 atoma. [IpoBoHuKH
U IUJIEKTPUKH. 3aKOH COXPaHEHUS 3JIEKTPUYECKOr0 3apsa.

ONEeKTpUYECKU TOK. Y CI0BUS CYIIECTBOBAHUS SJIEKTPUYECKOT0 TOKA. MICTOUHMKY MOCTOSTHHOT'O TOKA.
JlecTBUSI 2JEKTPUUECKOT0O TOKA (TEIJIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKHH TOK B HKHUJIKOCTAX
U rasax.

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

Pabora u MoutHOCTh A5eKTprudeckoro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKO SHepruu B 0bITY. KopoTkoe 3ambikaHUeE.

[TocTosiHHBIE MarHUTHL. B3anMoneiicTBUe MOCTOSHHBIX MAarHUTOB. MarHutHoe noje. MarHuTHoe mnoie
3eMJIM U €ro 3HaYeHHe AJs sKU3HU Ha 3emie. OnbIT Operena. MarHuTHOE MoJIe 3JEKTPUYECKOro TOKa.
[IpuMmeHeHne IeKTPOMarHuToB B TEXHUKE. J{efiCTBME MarHUTHOTO I10JIsl HA IPOBOJHUK C TOKOM.

DneKTpoABUTaTeb MOCTOSIHHOTO ToKa. Vcrosib30BaHue 3JIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE.

OmnbiTel @apajnes. SBnenue anekTpoMarauTHoW HHAYKIMK. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MIOJIYYEHUS AJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu

DneKkTpu3zanus Tei

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

DnexTpocTaTH4ecKast HHIyKIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpOBOTHUKY ¥ TUATEKTPUKH

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOIO I10JIA

e BN U e

M CTOYHUKH TOCTOSIHHOTO TOKa

he

JleficTBHS SNIEKTPUYECKOTO TOKA

10. DnexkTpruyeckuii TOK B ) KUJIKOCTH

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 TOJIIOCOB MarHuta 17.
MonenrpoBaHue MAarHUTHBIX ITOJIEW TOCTOSTHHBIX MarHUTOB

18. OnbIT OpcTena



19. MarauTHOE 110J1€ TOKA. DJIEKTPOMAarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HAa TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesib NOCTOSHHOTO TOKA

22. UccnenoBaHue SBICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCUMOCTH HaIpaBJiICHUsI MHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OMBITHI 110 HAOIOJICHUIO SJICKTPU3AILIUH TSJI MHAYKIIMEH U IPU COMPUKOCHOBCHUHN
HccnenoBanue AeHCTBUS 3JCKTPHUCSCKOTO MOJISI HA POBOIHUKH U TUJICKTPUKH
COopka 1 mpoBepKa padOThI STEKTPHUUECKOH IETH MTOCTOSHHOTO TOKa

W3mepenue u peryJimpoBaHue CUIIbI TOKA

A

W3mepenue u peryanpoBaHue HAMIPSHKEHUS

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

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COITPOTHBIICHUS IPOBOJAHUKA OT €r0 JUIMHBI,
IJIOLIA/IM MTONIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUH JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIsl CUIIbI TOKA IPH NapaUIEIbHOM COEITMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI JIEKTPUUECKOTO TOKA, UIYILIETO YepPe3 PE3UCTOP

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTOPE

12. ViccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, UYILET0 Yepe3 JIaMIIOUKY, OT HANPSKEHUsI Ha Hell

13. Onpenenenune KIIJ[ narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB

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

16. ViccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnpITHL, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBHS KaTyIIKH C TOKOM U MarHuTa OT
CHJTBI TOKA W HAIPaBJICHUS TOKA B KaTYIIKE

18. U3ydenue neiicTBUsS MarHUTHOT'O MOJIS HA POBOIHUK C TOKOM

19. KonctpynpoBanue u u3ydeHHe paOOThl JEKTPOJBUTATENS

20. Uzmepenne KIIJ] anekTpoBUraTesIbHON YCTAaHOBKH

21. OnbITHI 10 MCCIIET0BAHUIO SBJIEHUS 3JIEKTPOMAarHUTHON MHAYKIMHU: UCCIIEJOBAHNE N3MEHEHUN

3HAYCHUA U HAIIPABJIICHUSA UHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

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

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe ¢ocnumanue:
— TPOSIBIIEHUE HUHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pU3HUECKON HAYKH;

— HOEHHOCTHOC OTHOLICHUE K JOCTUKCHUAM pOCCHfICKI/IX y‘léHI)IX (1)I/ISI/IKOB.

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

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

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

TOYHOCTH, JJAKOHHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (PU3MUYECKOI HAYKH KaK MOIIHOT'O HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENBCKON e TENbHOCTH.

Dopmuposanue Kyaomypot 300p06ba U IMOUUOHATLHO20 01A20NOTIYUUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBWJI 0€30MacHOr0 MOBEJACHUS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AJIEKTPHUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MTpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE YJacTHe B PEUICHUH MPAKTUUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJOTUYECKOW ¥ COLMATLHOI HAPaBICHHOCTH, TPEOYIONIMX B TOM YK CIIE M (PU3NIECKUX 3HA

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

IKonozuueckoe eocnumanue:
— OpHUEHTaIUs Ha IPUMEeHEeHHEe (PU3NUECKUX 3HAHUH JIJIs pelIeHus 3a/1a4 B 00JIaCTH OKpYyKarolen
Cpenbl, IUNITAHUPOBAHHUS MIOCTYNKOB U OLIEHKH UX BO3MOXHBIX ITOCJIEICTBHM I OKPYXKAOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa SKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuarue2ocsa K UsMeHAIOWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTPeOHOCTH BO B3aUMO/JICHCTBUY MPHU BHIMOIHEHUN UCCIEOBAHUI U TPOEKTOB (hH3HUECKOMN
HAIPAaBJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM IPYIHX;
— IOBBILIEHUE YPOBHS CBOEH KOMIIETCHTHOCTH Y€PE3 MPAKTUYECKYIO AEATEIbHOCTD;

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



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

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

— TUIAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUM;

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

— OIICHKA CBOMX JICHCTBUI ¢ Y4ETOM BIUSIHUS Ha OKPYKAIOIIYIO CPEY, BOSMOYKHBIX TII00aTbHBIX

IOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbBIE TPU3HAKH O0OBEKTOB (SIBJICHHN);
— yCTaHaBIUBAaTh CYIIECTBEHHBINH MPU3HAK KIacCU(PHUKAIN, OCHOBaHHUS JIJIsl 000OIIEHUS U CPABHEHUS;
— BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PaCCMATPUBAEMBIX (DaKTax, TAaHHBIX ¥ HAOIOICHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUH (PU3HUECKUX SIBJICHUH U MPOIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BaHUEM JACTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHo husndeckoi 3aqaun (CpaBHEHHUE HECKOIBKIX
BApUAHTOB PEILICHUsI, BLIOOp HanOoJIee MOAXOISIIETO C YYETOM CAMOCTOSITENILHO BBIICICHHBIX

KPUTEPUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY ILJIAHY OIBIT, HECIIOKHBIN (PU3NYECKUIl
9KCIIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBICHHUS;
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYUEHHYIO B XOJI€ UCCIIEI0BaHUS
WJIH SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYyIUPOBaTh 000OIIEHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OIIBbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JTAJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, @ TAKXKE BBIABUIaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIIpOCHI TP MOUCKE U 0TOOpe HH(POpMAITUH WU
JTAHHBIX C Y4ETOM e I0KeHHON yueOHON (pU3nUecKoil 3a1auu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIIHIO pa3IMYHBIX BUIOB U GOpM
IIPE/ICTABIICHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBIeHU HHPOPMALIUU U WILTIOCTPUPOBATh

pelIaeMble 3a/1a4u HECIOKHBIMHM CXEMaMHU, TuarpaMMaMu, MHON TpaduKoil 1 UX KOMOUHAIIUSMU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGIZCTBPI?I



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJlbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMbl M BEICKA3bIBATh MJICH, HALICIICHHBIE HA PELICHUE 3aJaudl U
HOJJIepAKaHUE OJIaroKeIaTelbHOCTH O0IIEeHHS;

— COIIOCTaBJISATh CBOM CYXKJIEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUaora, OOHapyX1BaTh
pa3inyure U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHocmb (COmpyOHU4ECmeo):

— MOHHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHINBUYaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

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

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3YIbTaThl COBMECTHOM pa0bOThI; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

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

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYACTHUKAMH B3aMMOJICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu;l:

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

— OPUEHTUPOBATHCS B PA3IIMYHBIX MOJAXOAAX NPUHATHUS PEelIeHUH (MHIUBUAYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);

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

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

— OOBSICHATH MPUYMHBI JOCTHKEHHS (HEIOCTUKEHUS) Pe3yIbTaTOB AESATEIbHOCTH, JaBaTh OLIEHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTDB KOPPEKTUBEI B ICATCIbHOCTD (B TOM YHCJIE B XOJI BBITIOJTHECHUA (bI/ISI/I'-IeCKOFO HCCICI0BaHUs
NN npoeKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATb COOTBCTCTBUC PE3YyJIbTaTa ICJIN U YCIOBUAM.
QMOMMOHaJleblﬁ UHmelieKkm:

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



Ilpunamue cedn u opyaux:

— MpHU3HaBaTh CBOE MPABO HA OLIMOKY MPH pelIeHnH (U3NUECKUX 3aa4 WK B YTBEPKICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

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

— HCIO0JIb30BaTh NOHSATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB M MOJIEKYI,
arperaTHbIe COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE Tella, HACBIILIEHHBIA U HEHACHI-
LIEHHBIN Map, BIAXKHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIJIOBON JBUTATENb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps]l, JIEKTPUUECKOE 110J1€, IPOBOAHUKHU U JUIEKTPUKHU, IOCTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJIeHUs (TEIIOBOE paclllipeHHe/cykaTue, Teronepeaaya, TelIoBoe paBHOBECHE,
CMa4yMBaHUE, KaAMWUISPHBIC SBICHUS, HCTIAPEHHE, KOHICHCALIMSI, IUIaBJIEHHE, KPUCTAITU3 AU
(oTBEepaEeBaHKE), KUTICHHE, TEIIOoNepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); IICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsiIOB, JEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICUCTBUE
MarHuTOB, IEWCTBUE MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, JIEKTPOMAarHuTHasE MHAYKIHS) IO OIH-
CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOE
SIBJICHHE;

— pacrio3HaBaTh NPOSBICHUE W3YYECHHBIX (HU3MUYECKUX SIBICHHI B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(u3nyeckue sIBICHNS B IPUPOJIC: TOBEPXHOCTHOE HATSKEHHUE M KAIMIUIAPHBIC SIBIICHHUS B TIPHPO/IE,
KpUCTAJIJIBI B IpHUpoie, n3inydenue CoiHila, 3aMep3aHue BOA0EMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE
POCKEI, TYMaHa, UHEs, CHETa, SJICKTPHUYCCKUC SIBJICHUA B aTMOC(l)epe, QJICKTPHUYCCTBO JKUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMJIH, Apei( MO0 COB, pOJIb MArHUTHOTO TIOJIS A7l )KU3HU Ha 3eMile, MOJISIpHOE CH-
SIHUE; TIPH 3TOM IIEPEBOIUTH MPAKTUUYECKYIO 3ajlauy B y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBIICHUIA;

— OMNMCHIBATh U3YUEHHBIE CBOICTBA T€N U (PU3NUECKUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(TeMmieparypa, BHYTPEHHSs SHEPTHsl, KOJIMYECTBO TEIJIOTHI, Y/AEIbHas TEMIOEMKOCTh BELIECTBA,
yJleNbHas TEeMJIoTa IJIaBJIeHUs, ylelbHas TelIoTa MapooOpa3oBaHus, yieiabHas TEII0Ta CTOPaHUS
TOIINBA, KOA(PPUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAIlIMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3AYXa,
JNEKTPUYECKUH 3apsill, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTHUBIIEHUE MIPOBOIHUKA, YAEIbHOE
COTIPOTHUBIIEHUE BEIIECTBA, padOTa U MOILIHOCTh AIEKTPUUYECKOTO TOKA); PU ONMHMCAHUU TPABUIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIONIb3yEMBIX BEJIMYMH, 0003HAYEHUS U €MHULIBI (PU3HUYECKUX
BEJIMYMH, HAXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUHUHY C JPYTMMH BETUYHHAMU,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUSI U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MI0JIO’KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYIIEPIIO3ULINH MTOJIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis yyacTka IenH, 3aKoH JKoyis -
Jlenia, 3aKOH COXpaHEHUs SHEPTUH; IIPU ITOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— 00BACHATH (PM3MUYECKHE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh IPUIMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH 00bsIC-
HeHHe u3 | - 2 JOTHYECKUX IIaroB ¢ onopoit Ha 1 - 2 W3y4eHHBIX CBOKWCTBA (PU3NUYECKHUX SBJICHUM,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHbIE 3a1a4u B 2 - 3 NeWCTBUS, UCTIOIb3YS



3aKOHBI ¥ (POPMYJIBL, CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JaHHBIX JUIS PELICHUS 3a7aul, BEIOUPATh 3aKOHBI
U opMyIIbl, HEOOXOAUMBIE 1711 €€ PelIeHNUs, POBOAUTH PACUETHI U CPAaBHUBATH MOJTyYCHHOE 3HAYCHHE
($u3uUecKoil BETMUMNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6J’IeMBI, KOTOPBIC MOKHO PEIIMTDH ITPHU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIB3Ys
OIMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTD ITOPAAKA
MMPOBCACHUA UCCIICA0BaHUsA, ACJIaTh BBIBOIBI,

— TPOBOJHTH OMBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBJICHUN MU (PU3HUUECKUX CBOMCTB TEI
(KanuJuIpHbIE SBJICHMSI, 3aBUCUMOCTb JIaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArPeBaHUs TPU M3JIYUYEHUH OT I[BETA W3JTy4aroIleil/orIOmaloneld TOBEPXHOCTH;
CKOPOCTb MCIApEHMs BOABI OT TEMIIEPATyPhI )KUAKOCTH U IUIOIIAAN €€ TOBEPXHOCTHU; SIICKTPU3aLIH TEIl
Y B3aUMOJICHCTBHUE JIEKTPUUECKUX 3aps10B; B3aUMOACHCTBUE ITIOCTOSTHHBIX MarHUTOB, BU3YyaJIM3aLUs
MarHUTHBIX I10JIEH TIOCTOSIHHBIX MarHUTOB; JEHCTBUS MarHUTHOIO I10JIsI HA IPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AIIEKTPOABHUTATENS IIOCTOSHHOTO TOKA): (POPMYINPOBATH
poBepsieMble MPEAINOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0AKEHHOT0 000py/10BaHNUs; ONUCHIBATh
XOJ1 ObITa U (POPMYITHPOBATH BHIBOBI;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIaXKHOCTH BO3yXxa, CUJIbI TOKA,
HaIpsKCHUA € HCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB H JaTYUKOB CI)I/I?»I/I‘IGCKI/IX BCJIMYMH, CPABHHUBATb
PE3yJIbTAaThL I/IBMepeHI/Iﬁ C y‘IéTOM BaI[aHHOﬁ a0COJIFOTHOH IIOIpCUIHOCTHU,

— MPOBOAUTH UCCIICIOBAHNE 3aBUCUMOCTH OJIHON (PM3UUECKON BEJIMYHUHBI OT IPYTOM C
MCIIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTb COMTPOTUBIICHUS IIPOBOAHUKA OT €T0 JJIMHBI,
IJIOIAU TIOTIEPEYHOr0 CEUECHHSI U YAEIbHOTO COMPOTUBIICHHUS BEIECTBA TPOBOJIHUKA; CUJIbI TOKA,
UIYILETO Yepe3 MPOBOJHUK, OT HAIIPSKEHUS HA IPOBOJHUKE; UCCIIEIOBAHUE TTOCIEA0BATEIBHOIO U Ma-
palJIENIbHOTO COSIMHEHHM MPOBOTHUKOB): TNIAHUPOBATh MCCIEA0BaHUE, COOMPATh YCTAHOBKY U
BBITIOJTHSITh U3MEPEHUS, CIIEYs TPEIIOKEHHOMY TIJIaHy, (PUKCUPOBATh Pe3yIbTaThl MOJYyYeHHON
3aBUCHMOCTH B BHJI€ TaOJIHI] U TPaUKOB, JIeTaTh BBIBOJIBI IO PE3YJIbTaTaM MUCCIICIOBAHMS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs PU3NUECKUX BETMUUH (yIelIbHas TeMJI0EMKOCTD BEIIEeCTBa,
COTPOTHUBIIEHUE MPOBOIHUKA, pa00OTa K MOIIIHOCTb IEKTPUUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUS,
coOuparh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIIEys MPEIJIOKEHHON HHCTPYKIIUHU, U BBIYUCIISATh
3HA4YCHUE BEIIMYNHBL;

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

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOI
Ha MX ONMHCaHus (B TOM YHCIIe: CUCTEMAa OTOIUIEHHSI IOMOB, TUTPOMETD, ITapoBas TypOHHa, aMIEpPMETP,
BOJIFTMETP, CYETUMK DJIEKTPUUECKOM SHEPIUH, SJIEKTPOOCBETHTEIbHbBIE TPHUOOPHI, HATPEBATEIbHBIE
ANEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE MTPEIOXPAHUTENH; JIEKTPOMArHUT, SIEKTPOABUTaTENb
MOCTOSTHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SBJIECHUI U HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTENb
BHYTPEHHET0 CrOPaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBbI DJIEKTPUUECKHX IIETeil ¢
NOCJIEI0BATENIBHBIM U TTapaJIeTbHBIM COEIMHEHUEM AJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HaUCHUS
AJIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

— MPUBOJIUTH NPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpPaX MPAKTUYECKOTO UCIIOJIb30BAHUS



bu3MYECKUX 3HAHWI B TOBCEIHEBHOM KU3HU [IJIs 0OecrieueHus: 6€30MacHOCTH Py 0OparieHnu ¢ mpudo-
paMH U TEXHHYECKHMMH YCTPOWCTBAMH, COXPaHEHHS 3I0POBBS U COOIIOJCHUS HOPM IKOJIOTUIECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh IOUCK HH(pOpMaAIMM (PU3HUECKOro cojepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U MyTEM CPaBHEHUS JTOTIOJIHUTENBHBIX HCTOYHUKOB BBIIEISATH HH(POPMALIUIO,
KOTOpast ABJISETCS MPOTUBOPEUUBOI MM MOKET OBITh HEIOCTOBEPHOIA;

— HCIIOJIb30BAaTh MPH BHITIOIHEHUH YU€OHBIX 3aJJaHUN HAYYHO-TIOMYIISIPHYIO JIUTEPATYPy (PU3HYECKOTO
COJIepKaHus, CIIPAaBOYHbIE MATEPHAJIbI, PECYPCHI ceTH MIHTEepHET; BiageTh NpuéMamMmu
KOHCIIEKTUPOBAHU TEKCTa, peoOpa3oBanus HH(POPMAIIH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCbMEHHBIE U KPAaTKUE YCTHbIE COOOIIEHUs, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3MYECKOr0 COIEPKaHMs, B TOM YUCIIE yOJINYHO NPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM WJIM HUCCIIEN0BATEIBCKOU JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3y4YECHHbIN
NOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOXKAATH BBICTYIUICHNE PE3EHTAINEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCoB pacCpCaACIATh
0053aHHOCTH B rpynmc B COOTBECTCTBHUU C IMOCTABJICHHBIMU 3aa4aMH, CJICANUTD 3a BBIIIOJIHCHUCM I1JIaHA
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(l)JII/IKTI)I.



TEMATHYECKOE IIJIAHUPOBAHHUE

B3aHMOo/IeiicTBHE

CONMPUKOCHOBEHNH U HHIYKIIHEH;

Hab6nronenue u 00bsACHEHNE B3aUMOACHCTBUS OZTHOMMEHHO M PA3HOUMEHHO
3apSOKEHHBIX TEIT;

OObsCHEHNE PUHIUIIA JEHCTBUS HIEKTPOCKOIA;

OOBsCHEHHUE SBIICHUIT JJIEKTPU3alUH IIPU COTPUKOCHOBEHUH TCJI 1 I/IHZ[yKLIPIeﬁ C

HCIOJIb30BaHUEM 3HAHUI O HOCHTEISIX 3/IeKTPHUECKUX 3apsI0B B BELIECTBE;
PacrozHaBaHue 1 00BSCHEHNE SIBICHUH JIEKTPU3ALMH B TIOBCEXHEBHON KU3HH;
Habmionenue u 00bsSCHEHNE OIBITOB, WILTIOCTPUPYIOMINX 3aKOH COXPaHEHUS
9IEKTPUUYECKOr0 3apsia;

HabmoneHne oIbITOB 10 MOZSTUPOBAHHIO CHIIOBBIX JIMHAH JIEKTPUYECKOTO
OIS

HccnenoBanne NeiCTBHS SIEKTPHIECKOrO OIS Ha IIPOBOTHUKU U
JIUDTIEKTPUKH;

Ne | HanmeHoBanue pa3nenoB u tem | KosmdecTBo yacos Jara Buasl nesiTeIbHOCTH Bunapl, JJ1eKTpoHHbIe (LU(PPOBbIE)
n/n | mporpamMmbl H3yYeHHust hopmsI o6pa3oBaTebHbIE PeCypehl
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIS
padoTsl padoTsl
Pasnen 1. TenioBble siBIeHUS
1.1. | Crpoenue u cBoiicTBa BemecTBa | 1 HabnroeHre 1 MHTEPIPETALUS OIBITOB, CBUACTENIBCTBYIONIMX 00 aTOMHO-- VerHblit https://resh.edu.ru/subject/lesson/2595/start/
MOJICKYJISIPHOM CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHHUEM PA3INYHbIX 0oIpoc;
BELLECTB B BOJIC;
1.2. | TemoBbIe mpoueccs 21 2 3 VccnenoBanue sIBICHHUS TEII00OMEHA PH CMEIINBAHKUK XOJI0JHOM n ropstaeit | [Incemennsiii | http://school-collection.edu.ru
BOJIbI; KOHTPOJIb; http://fcior.edu.ru
Hroro no paszzeny 22
Paszen 2. JiieKTpHUeCKHe H MATHHTHbIE sIBJIEHHUS
2.1. | DaekTpuvecKHe 3apsabl. 5 0 0 ; IMucemennsii | http://school-collection.edu.ru
3apsikeHHbIE Tela H X Habmronienue 1 poBeeHNe OIBITOB 10 JJIEKTPUIALNH TEJT TIPH KOHTPOJIb; http://fcior.edu.ru




2.2. | TloCTOSIHHBIH YJIeKTPHYeCKHii
TOK

23

;

Habnronenune pa3iMuHbIX BUJOB AEHCTBHS SIEKTPHYECKOrO TOKA U
oOHapy)KeHHUE 3TUX BUJIOB JICHCTBUS B IOBCEIHEBHOMN KU3HU;

COOpKa 1 HCTIBITAHUE DJICKTPUYECKOI LIEMH TIOCTOSIHHOTO TOKA;

V3Mepenue CUIIBI TOKa aMIIepMETPOM;

H3Mepenue dIeKTPHIeCcKOro HAPSHKEHHS BOIBTMETPOM;

IpoBeneHne 1 OOBICHEHNE ONBITOB, IEMOHCTPHUPYIOIIUX 3aBHCUMOCTD
9IEKTPUYECKOT0 CONPOTUBICHNUS IPOBOHHKA OT €0 JUIHHBL, TUIOMATH
MIOTIEPEYHOT0 CEUEHHs X MaTepHala;

HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, IPOTEKAIOIIETO Yepe3 Pe3ucTop, oT
CONIPOTUBICHNS PE3UCTOPA U HAIPSHKCHHUSHA PE3UCTOPE;

ITpoBepxa mpaBuia CI0XKEHHS HAIPSHKEHUH IIPH MOCIIEJ0BATEIEHOM
COEIMHEHHH JIBYX PE3UCTOPOB;

ITpoBepxa mpasmIa [Is CUIIBI TOKA IIPH TTAPAILIETEHOM COSIHHEHNH
PE3HUCTOPOB;

AHanu3 cuTyanuil Iocae0BaTeIbHOrO H NapajuIebHOIO COSAUHEHUS
IIPOBOJHHKOB B JOMAILIHHUX JIEKTPUUECKUX CETAX;

Perenne 3a1a4 ¢ ucrnonp3oBanmeM 3akoHa Oma i Gpopmyit pacuéra
9IIEKTPUYECKOT0 CONPOTUBICHUS IIPH NOCTIEJ0BATEIbHOM U MapajliebHOM
COEIUHEHHH TIPOBOJHUKOB;

OmnpeneneHue paboThI 2NIEKTPUUECKOrO TOKA, IPOTEKAIOIIEr0 Yepe3 Pe3UCTOp;
OrmnpepeneHre MOIHOCTH YIEKTPUYECKOr0 TOKa, BBIIEIAEMON Ha PE3UCTOPE;
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA 4epe3 JaMIIOUKy OT HAaIpPsDKEHUS Ha
Hel;

Onpenenenue KI1/] Harpesarens;

HccenenoBanue npeoOpazoBaHus SHEPTUH MIPU MOABEME TPpy3a

ANECKTNONRUTATETTEN"

[TucpmenHbIN
KOHTpOJIb;

http://school-collection.edu.ru
http://fcior.edu.ru

2.3. | MarnuTHbI€ SIBJIEHUS

;

HccenenoBanyue MarHUTHOrO B3aUMO/IEHCTBHUSI IOCTOSIHHBIX MATHUTOB;
HW3yyeHne MarHUTHOTO IOJIS OCTOSHHBIX MarHUTOB MPH UX 00BbEAHHEHUN U
Ppa3zieneHnH;

IIpoBeaeHNE ONBITOB MO BU3YaIN3aLMHU OIS HOCTOSIHHBIX MarHUTOB;
HW3yueHue sBIeHUs HAMar HUUMBAHUS BEILIECTBA;

HccenenoBanue AeiCTBUS 2MEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY;
IIpoBeneHue ONMBITOB, JEMOHCTPUPYIONIHNX 3aBUCHMOCTD CHIIBI
B3aMMO/ICHCTBHS KaTyLIKN ¢ TOKOM ¥ MarHUTA OT CUJIBI U HAaINlpaBJIEHUS TOKA B
KaTyIlKe;

AHanu3 CHTyanuil NPaKTHIECKOro MPUMEHEHHUSI DIEKTPOMAarHUTOB (B OBITOBBIX
TeXHHYECKHX YCTPOHCTBAX, IPOMBIIIICHHOCTH, MEAHIUHE);

W3y4enne neicTBYS MArHUTHOTO MOJISL HA TIPOBOJHHUK C TOKOM;

VerHbrit
ompoc;

http://school-collection.edu.ru
http://fcior.edu.ru

2.4. | DiexTpoMarHMTHasi WHIYKIHSI

OMnbITHI TIO HCCIICIOBAHUIO SIBJICHUA 3HeKTp0MaFHHTHOﬁ HUHIOYKIUU:
HCCIIe/IOBaHUE N3MCHEHHH 3HAUCHHS U HanpaBJICHUST UHAYKIIMOHHOT'O TOKa;

IIpakTuueckas
paborta;

http://school-collection.edu.ru
http://fcior.edu.ru

Hroro no paszzeny
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CBETOBBIC SBJICHUS

IToBTOpenue

OBILIEE KOJIMYECTBO YACOB I10
ITPO'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KonuyectBo yacos Hara Bunel,
n/n H3y4eHHusi | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHUe
KOHTPOJIA
padoThI padoThI

1. | OcHoBHbIE 1 YcTHbIi
I10JIO’KEHUSI MOJIEKYJISIPHO- OIpoC;
KMHETUYECKOW TEOPUN CTPOCHUS
BenecTBa. OIBITHI,

MTOATBEPKIAIOIINE OCHOBHBIE
MTOJIOKEHUS MOJIEKYJIIPHO -
KMHETUYECKOU TEOpUU

2. | TerutoBoe ABUKEHUE. 1 VcTHBIN
Temneparypa OIIPOC;

3. | Buyrpennsis sHeprus. CriocoOsi | 1 VYcTHbii
U3MEHEHUs BHYTPEHHEN OIpoc;
SHEPTUuHu Teja.

4. | TenonpoBOJHOCTH 1 YcrHbII

OIpoc;

5. | KonBekmus 1 Ycrubii

OIpoc;
6. |U3myuenue 1 VeIl
OIpoc;

7. | KonmdecTBo TEMIOTHI. 1 YcrHbii
EauHune! koandecTBa TEIIOTHL. onpoc,

VY nenpHas TEIIOEMKOCTb.

8. |Pacuer KoaM4eCTBa TEIUIOTHI, 1 YCTHBIN
HE00XO0AMMOTO JJIsl HarpeBaHUs OIpoc;
TeJa WU BBIICISIEMOr0 UM MpU
OXJIQXKICHUH

9. [JL P. 1."CpaBuenue komuyects |1 1 [TpakTrueckas
TEIUIOTHI TPH CMEUTUBAaHUU pabora;
BOJIbI pa3HOW TeMIlepaTypbl"”

10. [ JI. P.Ne2 "U3smepenue ynenbHol | 1 1 [TpakTuueckas
TEIUIOEMKOCTH TBEPAOIO Tena" pabora;

11. | Dueprus TormBa. Y ienbHas 1 IInceMeHHbIi
TEIJI0Ta CTOPaHUs KOHTPOJIb;




12. | 3akoH coxpaneHus u YcTHbIl
MIpEeBpaILECHHs SHEPTHU B OIIpoC;
MEXaHUYECKUX U TETIJIOBBIX
nporeccax.

13. [K.P. Ne 1 KonTponbHas

pabora;

14. | ArperatHbie COCTOSIHUS YcrHbii
BeuiecTBa. [lmaBienue u Ompoc;
OTBEpJICBaHHE
KPUCTAJNTMYECKUX TEIL.

15. | I'paduk mnaBneHus u Vel
OTBEp/IeBaHUS OIIpOC;
KPUCTANIMYECKUX TeJl.

VY nenbHas TemIoTa MIaBJICHUS.

16. | Ucniapenue. HacpieHHbli 1 Y CTHBIH
HEHACBIILEHHbIH map. OIIpOC;
[Toryomenue 3uepruu npu
UCHIApEHUH KHUJIKOCTU U
BblJIeJIEHUE €€ pU
KOoHieHcanuu napa. Kunenue.

17. | BnaxnocTtb Bo3myxa. Crioco0bl [TpakTnueckas
oTpeieICHUs BIAXKHOCTH pabora;
Bo3ayxa. JI.P.Ne3

18. | YaenbHas Temiora VcTHBIIT
napooOpazoBaHus U OIIpoC;
KoHeHcanuu. Pabora raza u
napa npu pacIiupeHuu.

19. | JIurarens BHyTpEHHETO YcrHbII
cropanus. [TapoBas TypOuHa. OT1poC;

20. | KII[] TeruioBoro aBurates. [TucemeHHbBIM

KOHTPOJIb;

21. | O600maroIHiA YpOK. [TucbmMeHHbIM

KOHTPOJIb;

22. | KonrtponbHas paborta Ne 2 KonTponbHas

pabora;

23. | DrexTpHU3anus Te Mpu YcTHBIH
COIIPUKOCHOBEHUH. OIIpoC;

B3anMopeincTere 3apsyKeHHBIX
TeJl.




24. | DIEKTPOCKOIL. DIIEKTPUIECKOE YceTHbII
nojue. JlenumocTh OIIpOC;
ANEKTPUYECKOTO 3apsa.

DNEeKTPOH.

25. | OOBSCHEHUE AIICKTPUICCKUX YcTHBIH
SIBJICHU OIpoc;

26. | IIpoBOAHMKH, TIOTYIIPOBOTHUKH YcrHbii
Y HETIPOBOIHUKHU OI1poC;
AJIEKTpUYECTBA

27. | O6o6maronuii ypok VYerubii

OI1poC;

28. | DneKTpruecKuil TOK. VeI
HcTOYHUKH 3JIEKTPHUYECKOTO onpoc,
TOKa.

29. | DneKkTpuyecKas 1ellb 1 ee VeIl
COCTaBHbIE YaCTH. OI1poC;
DNEeKTPUUYECKHUI TOK B
MeTajax.

30. | JleficTBHS JIEKTPHYECKOTO YcTHbIi
Toka. HampaBienue OTIpoC;
JIEKTPUUECKOTO TOKA.

31. | Cuna Toka. EquHALBI CHUIIBL YcrHbli
Toka. Amnepmetp. M3mepenune Ompoc;
CHJIBI TOKA.

32. |JL.P.Ne 4." Cbopka B [TpakTHueckas
JIEKTPUUYECKON LU U pabora;
U3MEpEeHue CUJIbl TOKa B €€
pa3IMYHBIX ydacTKax"

33. | DreKTpHUYECKOE HATIPSKEHHE. Y CTHBIH
EnvHUIB HATPSKCHMS. OT1poC;

34. | BoneT™metp. M3mepenue [TpakTnyeckas
HaTpsDKEHUS. 3aBUCUMOCTb pabora;
CHJTBI TOKA OT HAPSDKCHHUS.

35. [JL.P.Ne 5 " M3mepenue IIpakTrueckas
HaMpPsDKEHUS Ha Pa3TUYHBIX pabora;
ydacTKax 3JeKTpuyeckou nenu"

36. | DIEKTpHUYECKOE COMPOTHUBIICHHUE VYcTHbIi
MPOBOAHUKOB. EquHuIIBI OTIpoC;

COITPOTUBJICHHA.




37. | Pacuet conpoTUBIIEHUS YceTHbII
MPOBOJHUKA. Y JENBHOE OIIpOC;
COTIPOTUBIICHUE

38. | [Ipumepsl Ha pacueT [TucbMeHHBbIH
COIPOTHUBIICHUS MPOBOJIHUKA, KOHTPOJIb;
CHWJIBI TOKA U HATPS>KEHUSI.

39. | Peocratsl. JI.LP.Ne 6, 7 [TpakTnueckas

pabora;

40. | TlocmenoBaTenbHOE COCTUHEHNE VcTHBIN
MIPOBOTHUKOB OTIpoC;

41. | [TapayelbHOE COCAMHCHHE VcTHBIN
MIPOBOJHUKOB OTIpoc;

42. | K.P. Ne 3 "Dnexrpuyeckuii TOK" Kontponbnas

pabora;

43. | PaboTa 3JIeKTPHUECKOTO TOKA [TucbMeHHBI

KOHTPOJIb;

44. | MOIIHOCTD 3JIEKTPUIECKOTO [TuceMeHHBII
TOKa KOHTPOJIb;

45. | EqunHuiisl paboThl IInceMeHHBIN
ANEKTPUUYECKOTO TOKA, KOHTPOJIb;
MIpUMEHsIeMbIE Ha MPAKTHUKE

46. | JI.P. Ne 8 "H3mepenue [TpakTuyeckas
MOIIIHOCTH U pabOTHI TOKA B pabora;
AIEKTPUIECKOM Jlamrie"

47. | HarpeBaHue MPOBOJIHUKOB ITuceMenHbIN
ANEKTPUYECKUM TOKOM. 3aKOH KOHTPOJIb;
Jxoyns-Jlenna

48. | Kongencarop. Jlamma YcrHbIH
HaKaTUBaHUS. DIEKTPUIECKHE OTIpoC;
HarpeBaTeIbHbIC TPUOOPHI.

Kopotkoe 3aMmbIkanue.
[Ipenoxpanurenu

49. | K.P.Ne 4 " PaboTa 1 MOIITHOCTb KonTponpHas
TOKa" pabora;

50. | MarauTtHOE 1oJie YcrHbii

OTIpoc;
YCTHBIN

OIIpoC;




51.

MarauTHO€E 10JIe MPSIMOTO
TOKa. MaruuTHeIe JIMHUU

Y cTHEIN
oTpoc;

52,

MarauTHO€E 1oJIe KaTYIIKH C
TOKOM. DJIEKTPOMAarHuThl U UX
IIPUMEHEHUE.

YcTHBIN
OTIpoC;

53.

ITocTossHHBIC MATHUTEIL.

MarauTHOe I10JI€ ITOCTOSHHBIX
MarHuToOB

VYcTHBIN
OTpoc;

54,

MaruutHOE 1101 3eMiIu

YcTHBIN
OTpoc;

55.

JleiicTBMe MarHUTHOTO IIOJIS Ha
ITPOBOJTHHUK C TOKOM.

DNEeKTPUYECKUM IBUTATEb.

56.

JI. P. Ne 9 "C6opka
SHGKTpOMaFHI/ITa 1 UCIIBITAHUC
ero nevcraus”

57.

JI. P. Ne 10 "U3yuenue
AICKTPUIECKOTO JABUTATEIIS
HOCTOSIHHOI'O TOKa"

58.

Oo6o0uaromuit ypok

59.

Hcrounuku cBera.
Pacnipoctpanenue cBera.
Bunumoe nBrkeHUe CBETHIL.

60.

OTtpakeHue cBeTa. 3aKOH
oTpaxkeHus ceera. [1mockoe
3epKaJo.

61.

[Ipenomnenue cBera. 3aKoH
MIPEJIOMIICHUS CBETA

62.

JInna3el. OnTrdeckas cuiia
JIMH3EI.

63.

N3o0paxkenus, 1aBacMbie
JINH30H1

VYceTHBIT
OTIpoC;

64.

I'na3 u 3penue

YcTHBIN
OTpoc;

65.

JI.P.Ne 11 "Tlomrydenue
M300pakeHUS TIPH TTOMOIIIH
JIAH3E"

[IpakTrueckas
pabora;

66.

HroroBasi koHTpoIbHAs paboTa

KonTponbHas
pabora;




67. | IloBTOopenue 1 YcTHbIl
OIIpoC;
68. | [loBTOopenue 1 VYerubii
OIIpoc;
OBIEE KOJIMYECTBO YACOB |68 10
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

®dwusuka 8 kimacc/[lepoimkun A.B., OO0 «/IPODAy»; AO «M3natenbctBo [IpocserieHney;
BBenure cBoil BapuaHT:

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

A.B. Ileppimkun ®@usnka-8xin 2018 M. Jlpoda

H.B. ®unonoBuu Meroaudeckoe nocodue 2015 M. [Ipoda

A.E. Mapon, E.A. Mapon CamocTosTenbHbIE U KOHTPOJIbHBIC PaboThI-8 Kitacc 2018 M. Ipoda
B.B. IllaxmatoBa ,0.P. lledep Auarnoctuueckue padotsl -8 kiaacc 2018 M. JIpoda

A.E. MapoH, E.A. Mapos, C.B. ITo3oiickuii Coopuuk Borpocos u 3amau 2018 M. JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
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