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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUUA M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl 1o (U3MKE HaAmpaBlIeHO Ha (opmMupoBaHue
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolmMXcs M OpraHu3alyi0 HU3yYeHUs
(¢u3MKM Ha JeATeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yJibTaTaM 00y4YeHUsl, a TaKXKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rojaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BATEIbHOCTh
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOrO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEMETY.

dusrka ABIAETCS  CUCTEMOOOpa3yIOIUM Ui  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MMOCKOJIBKY (pU3nUYeCcCKre 3aKOHBI JI€KAT B OCHOBE MPOIIECCOB
U SBJICHUW, HW3yYyaeMbIX XHMHUEH, OHWOJIOrHMeHd, acTpoHOMHEH U (HHU3NUECKOU
reorpadguei, BHOCHUT BKJIAaJ B €CTECTBEHHO-HAyYHYI0 KAapTUHY MHUDA,
npenocTaBisieT Haubonee siCHble 00pasibl MPUMEHEHUS HAyYHOTO METOoHa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

Onna w3 raaBHBIX 3a7a4 (U3NYECKOro OOpa3oBaHHUS B CTPYKType OOIIETro
o0pa3oBaHUs COCTOUT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLCHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYyYHBIE
JIOKa3aTeNbCTBA JJIsl TOJTYUYEHHUS BBIBOIOB.

lenun wu3ydeHuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yrommnx
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pEIIeHHEM



Komnerun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3UKHU JJII PA3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHOM JESITCIbHOCTH, CBA3aHHOW ¢ (M3MKOM, TOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ InporpaMmsbl 110 (1)I/ISI/IK€ Ha YpPOBHC OCHOBHOIO

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3adaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPHUYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHITH OIBITHI,
nabopaTopHble  pabOTBl W  OAKCIEPUMEHTAIBHBIE HCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIECKOro COACpKaHus,
BKJIFOYast MH()OPMAIIUIO O COBPEMEHHBIX IOCTHKCHUSIX (PU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETrO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HEJIENIO), B 8

KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJEMIO).
Ha ocnoBanuu Ilpukaza Ne 203 ot 01.09.2023 «O6 opranuzanuu oOy4deHUs

1o o0pa3oBaTeIbLHBIM MPOTrpaMMaM OCHOBHOT'O OOIIIEro 00pa3oBaHUs Ha JOMY» Ha



uzydyenue ¢usuku B 8 kiacce BbiaeneHbl 25 uvacoB (0,75 yvaca B Henenwo) ¢
negaroroM u 43 uaca (1,25 waca B HeJen0) Ha CaMOCTOSITEJIbHOE M3yYCHUE.

[Ipennaraemslii B mporpamme no (Qpu3Muke nepevyeHs J1adopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTeb JAeaeT BEIOOP MPOBEICHUS
7ab0opaTOpHBIX PAabOT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O FOCYapCTBEHHOI0 dK3aMeHa 10 (pU3HKE.



COIAEPKXAHHUE OBYYEHUA
8 KIIACC

Pa3znen 6. TenJioBble sIBJIEHMS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BemecTBa. Macca M pazMepbl aTOMOB U MOJIEKYJ. OMNBITHI, MOATBEPKIAAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOU TEOPHH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmauuBaHue U KanwUISIpHbIE siBIeHUA. TenIoBoe pacuIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKECHUS
gactull. BayTpennsiss sHeprus. CnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHMU:
TeIJIonepeaya u COBEpIICHUE paboTHI. Bunasl TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTYYEHHUE.

KoanuecTBo TemnoThl. YenbHas TEMI0EMKOCTh BellecTBa. 1emiooOMeH M
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OamaHca. [lmaBieHue wu
OTBEpJCBAaHUE KPUCTAIMYECKUX BEIIECTB. YAEIbHAs TEIJIOTa TJIaBJICHMUS.
[TapooOpaszoBanne u koHjaeHcaius. Mcmapenue. Kumnenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBHUCUMOCTb TEeMIEpaTypbl KHIIGHUS OT aTMoc(epHOro
JTaBJICHUS.

BnaxuocTbs Bo3myxa.

DHeprus TOIIMBa. Y AelbHas TEIUIOTa CTOpaHMUs.

[Tpunnumer pabotel TernoBeiXx aBuratenerd KIIJ[ TterumoBoro aBurarters.
TernoBbele IBUTaTeNIN U 3alUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLICHUS SHEPTUM B TEIIOBBIX MPOLIECCaX.

Jemoncmpayuu.

1. HaOmronenne 6poyHOBCKOTO JIBHIKCHHS.

2. Habmonenue nuddysun.

3. HaGmroneHue sSiBICHHMI CMauyuBaHMS M KaIMJUIAPHBIX SBJICHUH.

4. HabOnroneHre TEIIOBOTO PACIIUPEHHS TEI.

5. VMI3mMeHeHue naBjeHMs raza NMpu U3MEHEHUH 00BhEMa W HArpeBaHUM WJIU

OXJIaXKJICHUU.

6. IIpaBwiia u3MepeHust TEMIEPATYPHI.

7. Buapl Temionepenayn.

8. OxnaxaeHue PU COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiiieHuH padOThl BHSIIHUMHU CHIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.

11. HabOmronenne KAIeHHS.



12. HaGnroieHrie moCTOSTHCTBA TeMIEpaTyphl IPU TUIABICHUMU.

13. Mojien TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomut u onvimeot.

1. OmnbITHI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.

2. OmnbITHI ITO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XUIKOCTEH U

TBEPIBIX TEIL.

4. OmpeperneHue JaBJIeHUs BO3yXa B OaJIOHE HITTPUIIA.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTH JAaBICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEpaTYPHl.
7. HaGmionenue wuW3MEHEHUsT BHYTPEHHEW OHHEpPrHM Tejla B pe3yJbTare
TEeIIoTnepe1aun U pabOThl BHEITHUX CHIL.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOU U

ropsiueu BOJIBL.

9. OmpeneneHue KOJIWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJIOW TIpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIPOM.

10. OnpeneneHne yaeiabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpolecca UCIapeHus.

12. OnpenieeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Pa3znen 7. JnekTpuyeckre U MATHUTHbBIE SIBJICHHS.

OnexkTpuzanus Tenl. JIBa poaa 3JIEKTpUUECKUX 3apsioB. BzammojeicTBue
3apsKEHHBIX  Tesl. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSJ0B U PACCTOSHUSA MEXLY TEIaMu).

Onektpuueckoe mnozie. Hanpsok€HHOCTh 3nekTpudeckoro mods. IlpuHnun
CYNEepHO3ULUHU dTIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenue aroma. [IpoBOOHUKM ¥  AWDIIEKTPUKH. 3aKOH  COXPaHEHUS
AJEKTPUYECKOT0 3apsiaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTtouHnKkM TOCTOSHHOTO TOKa. JIEMCTBUS DIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma
nns ydactka uenu. [locienmoBaTenbHOE W MAPAIUIENBHOE  COCIMHEHHUE
MIPOBOJHUKOB.



Pabota u MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpUUecKue ey U MOTPeOUTeNn MEKTpUIecKoit sHepruu B 0biTy. KopoTkoe
3aMBIKaHHUE.

IlocTosiHHBIE ~ MarHuThl.  B3amMoJelcTBHE  MOCTOSHHBIX  MarHUTOB.
MarnautHoe 1ojie. MarauTHoe moje 3eMJIM M e€ro 3HaueHHue JJIA JKM3HH Ha 3eMIIe.
OmbiT  Opcrena. MarHuTHoe TOJE€  DJIEKTpUUECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHHUKE. J[€MICTBE MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3JIEKTPOJBUTATEIECH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crioco0n1 MOJTyYEHUSI AIEKTPUUECKOU SHEPIUMu.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUUYECKUX 3apsiI0B U B3aUMOJEHUCTBUE 3aPSXKEHHBIX TEII.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JIECKTPUUECKUX 3apsI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HMcTouyHMKH TTIOCTOSHHOT'O TOKA.
JIencTBUS 3JIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenne 35eKTpUi4eCcKOro HampsiKEHUs: BOJIbTMETPOM.
. PeocTtaTt 1 marazuH COnpOTUBIICHUMN.
. BzanmoielicTBre MOCTOSSHHBIX MAarHUTOB.
. MoaennpoBaHHe HEBO3MOKHOCTH Pa3/ICJICHUS TTOJHOCOB MAarHMUTA.
. MoaenupoBaHre€ MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTtHoOe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO TOJIA HAa MPOBOJHUK C TOKOM.
. DNEKTPOJBUTATEb MOCTOSHHOTO TOKA.
. UccnenoBanue siBIICHUS 3JIEKTPOMArHUTHOM MHAYKIIUY.
. OnbiTel @apanes.
. 3aBUCUMOCTh HAmNpaBJICHUS HWHIYKIMOHHOTO TOKa OT YCJIOBHUM €ro
BO3HUKHOBCHHUS.
. DJEKTPOreHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamophuie padomot u onvimot.
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OnbITel 1O HAOMIOJEHUIO DJICKTPU3allMU  TeJl HWHAYKIHEH U 1pu
COMPUKOCHOBEHHUH.

HccnenoBanne MAEUCTBHUS DIEKTPUUYECKOTO TIOJsI HA IPOBOJHUKU U
JTUDJICKTPUKH.

CoOopka u npoBepka pabOThI JIEKTPUIECKOMN 1IEMH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HAMPSHKCHUS.

UccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa, UAYIIETO Yepe3 pPe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOITHE 3aBUCUMOCTD AJIEKTPUUYECKOTO
COMPOTHUBJICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN TOMEPEUHOTO
CEUYEeHUs U MaTepHaa.

[IpoBepka mpaBwiia CIOXKEHHS HANPSHKEHUM TIPU TIOCIIEIOBATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna I CWIBl TOKa TPH MApaICIBHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYILIETO YepPe3 PE3UCTOP.
Onpenenenue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KIIJ narpeBatens.

NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS IMOCTOSIHHBIX ~ MarHUTOB IpPU  UX
00BEIMHEHUH U Pa3/ICIICHUN.

UccnenoBanue neiicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBl  B3aUMOJECHUCTBUS
KaTyIIKH C TOKOM W MarHuTa OT CHJIBl TOKa W HallpaBJICHHUS TOKAa B
KaTyIIKE.

N3ydenne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
KonctpyupoBanue u uzydeHue pabOoThI JJIEKTPOIBUTATEIIS.

N3smepenne KII/] anekTpoaBuraTebHOM yCTAHOBKH.

OneITEl 1O HKCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON WMHIYKIUU:
UCCJIEOBAaHNE HW3MEHEHUN 3HAYEHUS M HaNpaBiIeHUS HHAYKIHUOHHOTO
TOKA.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA HIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbTaTe usydenus pu3nku Ha ypOBHE OCHOBHOTO 00I111eT0 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBJIEHNE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3nYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(DUBUKOB;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTHBHOMY YYacTUIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAYHMMBIX
U OTUYECKUX MpOOJEeM, CBS3aHHBIX C TPAKTHUYECKUM TPUMEHECHHEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HaHUE BAKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HAaHME LIEHHOCTH 0e30macHOro oopaza JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JOMAITHUX YCITOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO TpaBa Ha
OIKMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE€ B PEIICHUU NPAKTHUUECKUX 3ajay (B paMKaX CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (DU3NUECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHsS 3a1ad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICACTBUM JIJIs1 OKPYKAIOUIEH CPEeIbl;

e — OCO3HaHHME TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKUX MpoOiaeM M MyTel HX
pelieHus;

e 8) ajanTanmuM K M3MEHSOIIMMCS YCJIOBHSM COIHUAJBHOH M TNPUPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJICHUCTBUU MPH BBHINIOJHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
eI TCIbHOCTD;,

e —TOTpeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUM, B TOM UHCIIe POPMYITUPOBATH
U7, TIOHATHUS, TUTIOTE3bI O QU3UICCKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMN U KOMIIETEHTHOCTEH B 00JIaCTH
1076370478

e — IUIAHUPOBAHUE CBOETO0 PA3BUTUS B MPHOOPETEHWU HOBBIX (PUIHUYECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJM3UPOBATH M BBISBIISITH B3AUMOCBSI3H IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C Y4YE€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OocBOeHHsA mMporpaMMbl O (U3HKE HA yPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISITh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKAIMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMBbIX (pakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh IPUYMHHO--CJIEICTBEHHbBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U TMPOLIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U MHIYKTUBHBIX YMO3AKJIIOUEHUN, BBIJBUTATh TUIIOTE3bI O B3aUMOCBS3SIX
(du3MUeCKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/IbCKIE AECTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3NIECKOTO
SIBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OpPMAIHUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEA0OBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIBUTATH MPEANOI0KEHNS 00 UX PA3BUTHUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METOJbI, HHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope MH(pOPMAIMKM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3nvecKoi 3a1a4n;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IUYHBIX BUIOB M OPM IPEACTABIICHHUS,

CaMOCTOSITEJIbHO  BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IMpeaCTaBICHUS
uHpOpMAIMK W WUIIOCTPUPOBATh peIllacMble 3a7adyd  HECIO0KHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1elCTBHA:

B X0JI€ OOCYXJeHHs y4yeOHOro marepualia, pe3yJbTaToOB JaOOpaTOPHBIX
paboT M MPOEKTOB 3aJIaBaTh BOIMPOCHI MO CYIIECTBY 00CYXTaeMON TEMBI U
BBICKA3bIBAaTh HJCU, HAIICJICHHBIE HA PEIICHUE 3aJadyd M TOAJACpKaHUE
0J1aroKeIaTeIbHOCTH OOIIEHMS,;



COMOCTAaBJSATh CBOU CYXACHUS C CYXICHUSAMU JAPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTABIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3UUECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIEIOBaHMS, IPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (QuU3NYecKon
npo0JIeMBlL;

OPUHUMATh LEJIM COBMECTHOM NIESITENIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXJaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalUsIX, TPEOYIOMIHNX
JUTsE petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PANMMUHBIX  MOAXOAAX TMPUHATUS  PEIICHUMA
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMINeE, MPUHATHE pelIeHUuMN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u WU
IUTaHA WCCJIEOBAHMUS C YUYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh MpE/jiaracMble BApUAHThI PEIICHUM;
JienaTh BBIOOP UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKCHUSA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTEIHHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE NMPABO HA OIIMOKY MPHU PEIICHUH (PU3HYECKUX 3a7a4 WIH
B YTBEPXKIECHUAX Ha HAYYHBIE TEMBI U TAKOE JK€ IPABO IPYTroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 8 Kiacce npeaMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSA BEILIECTBA, KPUCTATUIMUYECKUE U
aMmopdHbIe Teja, HACHIIICHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH
BO3/1yXa, TEMIepaTypa, BHYTPEHHSII DHEpPrusi, TEIUIOBOM JBUTATEllb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FIEKTPUUECKOE TMOJIe, MPOBOIHUKH
U TABJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKHI TOK, MAarHUTHOE TOJIE;
pa3nuyath SBJICHHUS (TEIUIOBOE PACIIMPEHUE M CXKaThe, Terviornepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTAUIM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIIonepeaya (TETUIONIPOBOAHOCT, KOHBEKIIHS, U3IIy4eHUuE),
AJIEKTpU3alUs TEJ, B3aUMOJICHCTBUE 3apsAJA0B, NCHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEMCTBUE
MAarHUTHOTO TI0JISl HA TMTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHIYKIIHS)
0 ONHCAaHUI0 MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpY)KalollleM MHpE, B TOM 4HCiIe (U3UYSCKHE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSIKEHHE W KaNWUISIPHBIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHES, CHETa, dJICKTPUUCCKHE
SBICHUS B atMocdepe, dJIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3eMin, Apeid IMOII0COB, POJIb MAarHUTHOTO IOJSA JUIS JKHM3HH Ha
3emJie, OJISIPHOE CUSIHUE, MIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIC CBOWCTBA (NMPU3HAKU) (PU3HUESCKUX
SIBJICHUIM;

OMHMCBHIBATh M3YYCHHBIC CBOWCTBA TENI M (PU3UYCCKUEC SIBJICHUS, HUCTIOJIb3YS
br3uYeCcKre BEIMYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPrHUs, KOJIHIECTBO
TEIUIOTHI, yJIeJbHAs TEIUIOEMKOCTh BEINECTBA, YJAEJIbHAsS TEIIOTa
IUIABJICHUSA, YJeIbHAs TEIIoTa IapooOpa3oBaHUs, YJeAbHAs TEIIoTa
CrOpaHus TOIUIMBA, KOADPHUIIMEHT TMOJIE3HOTO JCUCTBUSA TEIJIOBOU
MallvHbl, OTHOCUTEJbHAS BJIAXHOCTb BO31yXa, JJICKTPUYECKUN 3apsl,
CWJIa TOKAa, JJICKTPUYECKOE HANPSHKEHHE, COMPOTHBIICHUE IMPOBOJHHKA,
yACIbHOE  CONPOTUBIICHHWE  BeIIeCTBa, paboTa W  MOIIHOCTH



ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3HYECKHI CMBIC HMCMOJIb3YEMbIX BEIMYHMH, O0O03HAUEHUS U €IUHHULIBI
(u3HUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYIO
(u3MUECKYl0 BENMYMHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO--KUHETHYECKON TEOpUU
CTpOEHUS BEILECTBA, MPUHUUII CYNEPHO3UIUU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IIPpU ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATH (PU3MYECKHUE TMPOLECCHl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld MPaKTUKO-OPUEHTUPOBAHHOIO XapAKTEPA: BBISABIIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYeCKUX
IaroB ¢ Omnopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
($u3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJB3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIINE (U3UYECKHUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHUs 3aJayd 3alMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK
JAHHBIX JUISI pelIeHUs 3a/Jaud, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HeoOXOoMMbIE Mg €€ pelnieHus, MPOBOAUTh pacy€Tbl W CPaBHUBATH
MOJIYY€HHOE 3HaueHue (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PEIIUTh NPU TOMOIIH
(bu3MUecKrX METO/OB, HUCIOJIb3Ysl ONHUCAHHWE HCCICAOBAHMS, BBIICIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLECHUBATh IIPABWIBHOCTH IMOPSAKA
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BbIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBICHUN WU
(¢u3nyecKux CBONCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEéMa, TeMIlepaTypbl, CKOPOCTH MPOILECCa OCTHIBAHUS U
HarpeBaHMsl NPH M3IYyYEHUH OT LBETA M3Iydaromed (IOrJolarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aUMOJCHUCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3YAJIM3ALAs] MArHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHuTOB, JCHCTBHS
MAarHuTHOTO IIOJS Ha INPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOICTBA 3JEKTPOJBMrarTeisi IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
IIpOBEpsIEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHMs, ONUCHIBATH X0/ ObITA U (HOPMYIUPOBATH BHIBOIBI;



BBIIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHWJIbl TOKa, HAIPSHKEHHUS C HCIOJIb30BAHUEM
aHAJOrOBBIX NPHUOOPOB M JATYMKOB (PU3MYECKUX BEJIIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJ]aHHON a0COIOTHOM MOTPEIIHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  NPSIMBIX  HM3MEPEHHl  (3aBHCHMOCTH
CONPOTUBIICHUSI MPOBOAHUKA OT €ro JUIMHBIL, IUIONIAAU ITONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPe3 NPOBOJHMK, OT HANpSHKEHHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEA0BATEIBHOIO M MapajuleIbHOIO  COCIUHEHUU
NPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHHE, COOMpPAaTh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, CIenys MNPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNibTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuill U TpaduKoB,
JenaTh BBIBOJBI 110 PE3yIbTaTaM MCCIIEI0BaHUS;

NPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNUYUH (yIenabHas
TEIUIOEMKOCTh ~ BELIECTBA, COIMPOTHUBIICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOT0 TOKAa): TIAaHUPOBATh HM3MEPEHHs, COOMpPATh
JKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAys NPEII0KEHHOM MHCTPYKLHU, U
BBIYMCIIATh 3HAUEHUE BEIINYNHBI,

coOJI01aTh MTpaBuila TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh MPUHLHUINBI JEUCTBUS U3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX ONHUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUMK OJJIEKTPUYECKOU DSHEPIUH, IIEKTPOOCBETUTEIIBHBIC
npuOOpbI, HArpeBaTEIbHBIE YIEKTPONPUOOPHI (TPUMEPHI), dTEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSIHHOI'O TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA MU W3MEPUTEIIBHBIC
npuOOppl MO CXeMaM H CXEMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, THTPOMETP, ABUIaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUYEHMSI JIEMEHTOB IEKTPUUECKHUX LENEH;
NPUBOJIUTHL  TpUMEPHl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEPax)
MIPAKTUYECKOTO HCIIONb30BaHUSA (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOM
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U



TEXHUYECKUMHU YCTPOWUCTBAMHU, COXPAHEHUS 370POBBSI H COOIIOJCHUS
HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIIEH Cpefe;

OCYIIECTBIATh TOUCK HHPOpMamuu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH HMH(OpMAmuio, KoTopas
SBIISICTCS] IPOTHBOPEUYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
MCTIOJIh30BaTh MPH BHIMOJHEHUH yUYEOHBIX 3a/laHuil Hay4IHO--TIOMYJISPHYIO
auTepatypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHBIE MaTepHalbl,
pecypcbl cetn VIHTepHET, BIafeTh NMpUEMaMi KOHCTICKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KPATKHE YCTHBIE COOOIICHUS,
0000mass wHpOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM UHCJIE MYOJWYHO TPEACTABIATH pPE3yJIbTaThl
NPOCKTHOW WJIM UCCIICIOBATEIBCKON NEATEIBHOCTH, TIPH ATOM TPaAMOTHO
UCTIOJh30BaTh HM3yYCHHBIM TMOHATHHHBIA ammapaT Kypca (H3HKH,
COIIPOBOX/IaTh BHICTYIUICHHE MTPE3CHTAIINCIH;

NpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCIENOBaHHMN (DU3MUECKHX
IPOIIECCOB paclpeieNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIINOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJaeKBaTHO OIEHUBATh COOCTBEHHBIH BKIIaJ B
NEeSTENBHOCTD IPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHME 8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero no Ha o0pa3oBaTe/ibHbIE
padoThI padoThI
nporpamMme | oMy pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 7 2
CTpoeHHE 1 CBOHCTBA BEIICCTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIIOBBIC HPOECCH 8 > https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28 10
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
DIIEKTPUYECKHE 3aAPSAJIbI.
2.1 3apsoKeHHBIC TeJla H UX 7 2 1 bubmorexa LIOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
. . bu6mmoreka [JOK
. 8
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. 3 :
23 MarHutibie ApJicHis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. 2
24 DIICKTPOMATHHTHAS HHAYKUHA 4 L https://m.edsoo.ru/7f4181ce
Wroro no pazgeny 37 15
PesepBHOe Bpems 3 0
OBUIEE KOJIMYECTBO YACOB I10
68 25 4 14.5
I[TPOI'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce

IHHOYPOYHOE IIVIAHUPOBAHMUME 8 KJIACC

KoandecTBO 9acoB

Ne JonosiHuTeIbHASA
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Oo0yuenue uHdopmanus
Bcero padoThI padoTsbI
HA 10MY
OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO- 1
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
TIOITBEPKICHUS
CamocmosamersbHoe
2 Macca u pa3Mep aToMOB M MOJIEKYII 1
usy4eHue
3 Mogenu TBEPIOTO, KUJIKOTO H L CamocmosamesnbHoe
ra3o00pa3HOro COCTOSIHUM BeIlecTBa usy4eHue
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYJIIPHO- 1
KUHETUYECKON TEOPUU
CamocmosamesnbHoe
5 Kpucranmmaeckue u amopdabie Tena 1
usy4eHue
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 1
[ToBepXHOCTHOE HaTsKEHUE
CamocmosmesnbHoe
7 TennoBoe paciIMpeHne U CKATHE 1
usy4eHue
3 Temnepatypa. CBs3b TeMIiepaTypsl CO 1 1
CKOPOCTBIO TEIJIOBOTO JIBM>KEHUS YaCTHUIL
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 CamocmosmesnbHoe
BHYTPEHHEH 3HEpruun usy4eHue
CamocmosmesnbHoe
10 Buas! Tennonepenaun 1
usy4eHue




VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCIMOJIb30BAHKUE TEIJIOBBIX CBOMCTB BELIECTB
1 MaTepUasoB B LIEAX dHeprocOepexeHus"

12 KonuuecTBo TemoTsl. Y nenbpHas CamocmosmesnbHoe
TEIJIOEMKOCTh usy4eHue

13 YpaBHeHUE TEIUIOBOTO OasiaHca. CamocmosmesnbHoe
TennooOMeH U TETIOBOE PAaBHOBECHE usy4eHue
JlabopaTtopHnas pabota "HccnenoBanue

14 SIBIICHUS TEIUI000MEHA MpY CMEIIMBAHUN
XOJIOJIHOW U TOpsTYeil BOIBI"

Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO
CamocmosmesneHoe
15 JUISl HATPEBAHUS TEJa U BBIJEISEMOr0 UM
usyyeHue
MIPU OXJTAXKICHUN

16 JlaGopaTtopHnas paborta "Onpenenenue
YIEIbHOU TETUIOEMKOCTH BeIlecTBa"

17 OHeprus TOIUIMBA. Y IebHAs TEII0Ta CamocmosmesnbHoe
CrOpaHus usyyeHue
[1naBneHue u oTBEpACBaHME

CamocmosmesneHoe

18 KPUCTATTMYECKUX TeJl. Y IeJbHas TerioTa

usyyeHue
IJIaBJICHUS

19 JlaGopaTtopHnas pabdorta "OnpeneneHue
yEeJIbHOW TEIJIOTHI IUIaBJICHUS JibJa"

20 [TapoobOpazoBanue 1 KOHIEHCAITHSI. CamocmosmesneHoe
Hcnapenue usyyeHue
Kunenue. Y aenpHas temora

21 napooOpazoBaHus U KOHJCHCAIIUH. CamocmosmesnbHoe
3aBUCHUMOCTb TEMIIEPaTypbl KUIIEHUS OT usyyeHue

aTMOC(EpHOTO JaBJICHUS




Brnaxnocts Bo3ayxa. Jlaboparopnas pabota

22 "OnpezneneHre OTHOCUTEIBHOM BIaKHOCTH
BO3IyXa"

93 Pemrenue 3agau Ha onpeeneHne BIaKHOCTH CamocmosmesnbHoe
BO3/IyXa usyyeHue
[TpuHIMIBEI PaOOTHI TEIIOBBIX JBUTATEIICH.

CamocmosamersbHoe

24 [TapoBas TypOuHa. /[BUraTess BHyTpEeHHETO

usyyeHue
CropaHus

o5 KII/ TermoBoro npurarens. TennoBbie CamocmosmesnbHoe
JBUTATEIH | 3aIIUTa OKPYKAIOIICH CpeIbI usyyeHue

26 3aKk0oH COXpaHEHHUs U MPEBPAIICHUS YHEPTUN CamocmosmesneHoe
B TETUIOBBIX MpoIleccax usyyeHue
[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
" CamocmosmesneHoe

27 TenoBsie siBenus. Mzmenenue

. " usyyeHue
arperaTHbIX COCTOSTHUH BEIlleCcTBa
KonTtponbras padota o teme "TerioBbie

28 sBJICHHS. VI3MEHEeHHe arperaTHbIX COCTOSTHUN
BelecTna"

29 Onekrpusanus ten. [IBa pona CamocmosmernbHoe
AIEKTPUYECKHUX 3apsI0B usyyeHue

30 Ypok-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUU"

31 BiaumoneiicTBue 3apsKeHHBIX Tell. 3aKOH CamocmosmesneHoe
Kynona usy4eHue
Dnektpuueckoe nose. HanpskeHHOCTh

CamocmosimesnbHoe

32 anexkTpudeckoro noJst. [IpunHnun

. usyyeHue
CYIIEPIIO3UIMU JIEKTPUUECKUX MO
33 Hocurenu snekrpruyeckux 3apsaos. CamocmosimesnbHoe




DneMeHTapHbIi 3apsa. CTpoeHue aroma usy4yeHue

34 [TpoBOTHUKY U TUDIIEKTPUKU. 3aKOH CamocmosmesnbHoe
COXPAHEHUS AEKTPUUECKOTO 3apsa usyyeHue

35 Pemrenue 3agau Ha mpuMeHEHHE CBOMCTB
AIEKTPUUECKUX 3aPsSI0B
DNEeKTPUYECKUM TOK, YCIIOBHS €T0

CamocmosamersbHoe

36 cymiecTBoBaHus. VICTOUHHKN

usyyeHue
AIIEKTPUYECKOTO TOKa
o CamocmosamersbHoe
37 JleficTBUSI DIEKTPUIECKOTO TOKA
usyyeHue
VYpok-uccnenoanue "Jlelicteue

38 AIIEKTPUUYECKOTO TOJISl Ha TTPOBOTHUKH U 1
JUDIIEKTPUKN"

39 DIEeKTPUYECKUN TOK B METAJIAX, JKUJIKOCTAX CamocmosmesnbHoe
U razax usyyeHue

i CamocmosmesneHoe

40 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH

usyyeHue

41 Cuna Toka. JlabopaTopHas padora 05
"M3mepeHue u peryaupoBaHue CUiibl Toka" '

DIIEKTpUYECKOE HanpsKeHue. BoiabT™merp.

42 JlaGopaTtopHas padota "U3mepeHue u 0.5
peryaupoBaHue HanpsHKeHus "

43 ComnpoTuBieHre MPOBOAHUKA. Y IETbHOE CamocmosmesnbHoe
COMPOTHBIICHUE BEIIECTBA usyyeHue
JlaGopatopHas paboTa "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMTPOTUBIICHHS 1

MPOBOJIHUKA OT €r0 JIJIMHBI, MJIOIA!
MOINEPEYHOI0 CeUEHUs U MaTepuana"




45

3aBHCHMOCTb CHJIBI TOKA OT HANPSIKCHHUS.
3axon Oma Juid yyacTka Lenu

CamocmosamenbHoe
usy4yeHue

46

JlabopaTtopHnas pabora "HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, HIIYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA H
HaIpsDKEHUs Ha pe3uctope”

47

IlocnegoBarenpHOE U napajjiCJbHOC
COCAMHCHUA IMTPOBOAHHUKOB

CamocmosimernbHoe
u3sy4yeHue

48

Jlaboparopnas padota "[IpoBepka mpasuiia
CJIOKEHHUSI HAPSDKEHUM ITpU
MOCJIEIOBATEIbHOM COEIMHEHUU JIBYX
pe3uctopon"

49

JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
JUIS CUJIBI TOKA MPU MapajuieIbHOM
COEJIMHEHUU PE3UCTOPOB"

50

Pemenue 3agau Ha npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB

CamocmosamernsHoe
usy4yeHue

o1

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenma

CamocmosamernsHoe
usy4yeHue

52

JlaGopaTtopHnas pabdorta "OnpeneneHue
paboThI ¥ MOIITHOCTH JIEKTPHUECKOTO TOKA"

53

DneKTpUYecKue IenH 1 MoTpeOuTenu
ANIEKTpUYeCcKoii sHepruu B ObITY. KopoTkoe
3aMbIKaHUE

CamocmosamernsHoe
usy4yeHue

54

IToaroToBka K KOHTPOJILHON paboTe MO TeMe
"DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tella
" ux B3aumoaeuctBusl. IlocToSSHHBIN
ANEKTPUUECKUH TOK"

CamocmosamernsHoe
usy4yeHue




KonTtposnsHas paboTa o teme
"DnekTpuueckue 3apsaabl. 3apsHLKeHHBIC Tea

55
U ux B3aumojieicTBus. [locTossHHBIN
ANEKTPUUECKUHN TOK"

o CamocmosamersibHoe

56 [TocTositHHBIE MAarHUTHI, UX B3aUMOJCHCTBUE

usy4eHue

57 VYpoxk-uccnenopanue "N3ydenue nonei 1
TMOCTOSTHHBIX MAarHUTORB"

58 MarnutHoe nojie. MarautHoe mnosie 3eMJIH U CamocmosmesnbHoe
€ro 3Ha4YCHHE IS )KU3HU Ha 3emiie usy4eHue
OmneiT Opcrena. MarautHoe nose

CamocmosamesnbHoe

59 ANEKTPUIECKOTO TOKa MarauTHoe 1mosie

usy4eHue
KaTYIIKA ¢ TOKOM
[IpuMeHeHne 3EKTPOMArHiTOB B TEXHUKE.

60 JlabopaTtopHnas paborta "M3ydeHue necTBus 0.5

MAarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM"

DIEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

Hcnonb3oBaHue 31€KTpOABUTATEICH B

. CamocmosmesnbHoe
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.
usy4eHue

JlabopaTtopHnas pabdora "KoHcTpynpoBaHue u

u3ydeHue paboThl AIeKTpoBUraTesns”

62 OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM CamocmosmesnbHoe
nHaykuuu. [Ipasumno Jlenna usy4yeHue
DnextporeHepatop. CocoObl MOTydeHHUS

63 ANEKTPUUECKOM S3HEPrUu. DIEKTPOCTAaHIIUN
Ha BO300OHOBIISEMBIX HCTOYHUKAX YHEPTUH

64 [ToaroToBka Kk KOHTPOJIBHOW paboTe MO Teme CamocmosmesnbHoe
"DneKTpruYecKue U MarHUTHBIE sIBJICHUA" usy4eHue




65 [IpomexyTouHas aTTecTanus 1 1

66 PesepBHblii ypok. Paborta ¢ Tekctamu 1o 1 CamocmosamensHoe
teme "TemnnoBele aBaeHUS" usyyeHue

67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 CamocmosamenbsHoe
teme "[locTosIHHBIN 21eKTpUuYecKuit ToK" usy4eHue

68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 CamocmosmesnbsHoe
teme "MarauTHbIe SBICHUS " usyyeHue

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 25 145




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®dusuka, 8 knacc/ Ileppiukun A.B., O611ecTBO ¢ OrpaHUYEHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Akiinonepnoe o0ectBo «M3narenscTBo

«IIpocsemenue»



