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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0OIIero o00pa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJOKEHHUI M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMsS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
dI'OC 000, a Takxe ¢ yuétoM PeaepanbHOi pabodeit MporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duszukay.

CopepxaHue mnporpaMMbl 1o (u3MKe HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH OOYYalOUIMXCs M OPTaHM3aldi0 HM3YyYEHUs
GbU3MKKM Ha NeATebHOCTHOM OCHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzaruu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yJbTaTaM OO0Y4YEHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIUBaeT paclpeeseHue yueOHOro Matepuania
1o rogaMm o0y4yeHus (1o Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BATEILHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACPKAHUSA U
yuéTe BO3pACTHBIX OCOOCHHOCTEH 00yJaroOmuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpPeIMETY.

®usrka ABIAETCS  CUCTEMOOOpa3yIIIUM Uil  €CTeCTBEHHO-HAyUHBIX
y4eOHBIX TPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUN, HW3ydyaeMbIX XHUMHUEW, OWOoJIOTMEeH, acTpOHOMHEH | (PuU3HIECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa,
npenocTaBiIsieT Haubosee sCHble O00pa3lpl MPUMEHEHHS Hay4HOrO MEeToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYEeHHs TOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 THaBHBIX 3a7a4 (U3UYECKOTO 0O0pa3oBaHUS B CTPYKTYpe O0OIIero
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTepeca K HayKe Yy 00yJaronuxcs.

N3yuyenne ¢Qusukun Ha 0a30BOM ypOBHE MpEIIoyiaraeT OBJaJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e HAyYHO OOBSICHATD SBIICHHUS;

* OIICHUBATh U IOHUMATh OCOOEHHOCTH HaAYYHOT'O HCCIICIOBAHUS;

e MHTEPIIPETUPOBATH IAHHBIE U HCIIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA
IUTS1 TIOJTy4E€HUS BBIBOJIOB.

Lenn wu3yueHuss ¢GU3MKK HaA YpOBHE OCHOBHOro oOmiero oOpa3oBaHMs
onpenenensl B Konuenuuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBareibHBIX opranuzanusx Poccuiickoit ®enepanuu, peannu3yromux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE TMPOTPAMMBI, YTBEPKIEHHON peElIeHHEM



Komnerun Munuctepctsa npocsenienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [IK-48H).

Heau uzyyeHus: pusuku:

e IpUOOpETEHNE UHTEpEeca W CTPEMIICHHUS OOYy4aloluXcsi K HaydHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTUE UX HHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAHUS M (POPMUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

« popMHUpOBaHNE HAYYHOTO MUPOBO33PEHHS KaK pPe3ysibTaTa U3yUYeHUS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAILHBIX 3aKOHOB (PU3UKHU;

e popMUpOBaHHE TPEACTABICHUN O PO (PUMKH A Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTaBICHHUH O  BO3MOXHBIX  cepax  Oymymiei
npodeccuoHaIbHON NESITeIbHOCTH, CBA3aHHON ¢ (M3HKOM, MOJITOTOBKA K
JanbHeneMy oOy4eHHIO B ’TOM HalpaBlICHUH.

JlocTkeHue 3TUX 1edeil mporpaMmbl Mo (U3MKE HAa YPOBHE OCHOBHOIO

o01rero 0opa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIICTYIONINX 3a4a4:

eNIpUOOpETEHNE 3HAHMM O JUCKPETHOM CTPOCHHMHM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SBIICHUSAX;

e IpUOOpETEHNE YMEHUHN ONHCHIBATh U OOBSICHATH (PU3NUECKHE SIBJICHUS C
UCIIOJIb30BAHUEM TOJTYUYECHHBIX 3HAHUH;

¢OCBOGHHE METOJIOB pEHIeHUS NPOCTEMIINX pacu€THBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3nYecKux MOJIeIeH, TBOPUYECKHUX u
IPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHHMI HAOIIOJATh MPUPOIHBIC SIBJICHHUS U BBINOJIHATH OMBITHI,
nabopaTopHble  paOOThl M  SKCHEPUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOEHHE TPUEMOB paboOThl ¢ HMHpOpManMe (U3NMUECKOTO CONepKaHUs,
BKJIOUass MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSIX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlIEHWBaHHE HH(POPMAIIUU;

« 3HAKOMCTBO €O cepamu nMpodhecCUuOHANbHON AESITEIbHOCTH, CBI3aHHBIMU C
GU3NKON, W  COBPEMEHHBIMH  TEXHOJOTHUSMH, OCHOBAHHBIMU  Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha wmsyuenne ¢usuku (6a30BBIM ypOBEHb) Ha yYpPOBHE OCHOBHOTO OOIIETro

oOpazoBanus orBoautcs 238 dacos: B 7 kiacce — 68 yacoB (2 yaca B HeJlelto0), B 8
Kiacce — 68 yacoB (2 4aca B Henenmo), B 9 kiacce — 102 gaca (3 gaca B Henelo).

[Ipennaraemslii B nmporpamme 1o (Qu3uke MnepedyeHb J1abopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeNb JeIaeT BbIOOP MPOBEICHHUS



7a060paTOpHBIX PAbOT M OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, ClHUCcKa HKCIEPUMEHTATIbHBIX 3a/IaHHM, MpejiaraeéMblXx B pamKax
OCHOBHOT'O TOCYZapCTBEHHOTO 3K3aMeHa 1o (hU3UKe.



COJEPXAHME OBYYEHUA
8 KUIACC

Pa3nea 6. TenioBLIe ABJI€HUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca W pasMepbl aTOMOB M MOJIeKYJ. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSHUM BeIIeCcTBa.
Kpucrannuueckue u amopdusie tena. OObICHEHNE CBOIMCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJ HAa OCHOBE IOJOXKEHUM MOJIEKYJISIPHO--KHHETUYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE siBIeHUA. TemIoBOe paclIupEeHUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUXKECHUS
gactull. BHyTpeHnsss sHeprus. CrnocoObl HW3MEHEHUsS BHYTPEHHEH HHEPTHHU:
Temionepeaaya 5 COBEpILICHUE pPaboTHI. Bunsr TeTUIoNepeaayn:
TETUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyUYEHHE.

KonanuecTBo TemnoThl. YIenbHas TEINIOEMKOCTL BeIecTBa. TemIooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHeHHE TeruioBoro OamaHca. [lnaBieHue wu
OTBEpJCBAaHUE KPUCTAUIMUYECKUX BEIIECTB. YAEIbHAs TEIJIoTa TJIaBJICHUS.
[TapooOpaszoBanne u koHaeHcanusa. Mcmapenue. Kunenue. YnenpHas Tteruiora
napooOpa3oBaHus. 3aBHUCUMOCTb TeMIIEpaTypbl KHUIIGHHS OT aTMoc(epHOTo
JTaBJICHUS.

BraxxHocTs Bo3ayxa.

DHeprus TomuBa. Y AeJIbHas TEIJIOTa CTOpaHuUs.

[Tpunnumner pabotel TeroBeiX aBuratenei KIIJ TeruioBoro npurartens.
TennoBble ABUTATENN U 3aLIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUSI SHEPTUM B TETUIOBBIX MPOLIECCAX.

JHemoncmpauuu.

1. HaGmronenne 6poyHOBCKOTO JBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmronenue siBleHUN cCMauyrMBaHUS U KaTUJUBSIPHBIX SBIICHHM.

4. HabGnroneHue TeIioBOro paciupeHus Tel.

5. V3MeHeHue naBiieHHs raza NMpU M3MEHEHUHM O0BbEMa M HArpeBaHUM WIIH

OXJIAXKJICHHUH.

6. IlpaBuia usmepeHus: TeMnepaTyphl.

7. Buasl Temionepenayu.

8. OxJakJIeHre MpPHU COBEPIICHUH PabOTHI.

9. HarpeBanue npu coBepiiieHUH paOOThl BHEITHUMH CHIIAMHU.

10. CpaBHEHHUE TEMIOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. HaGmaronenue kuneHus.

12. HaGmroieHre mocTOSTHCTBA TeMIIEpaTyphl TIPH TUTaBICHUU.



13. Moienu TEIUIOBBIX ABUTaTEJIEH.

Jlabopamopnuie padbomot u onvimeot.

1. OmbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKCHHUS.

2. OnbIThI IO BBIPAIIUBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OneITel IO HAOJIOJCHHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U

TBEPBIX TEIL.

4. OmpepeneHue JaBJIeHUS BO3yXa B OaJTOHE IITPHIIA.

OnbIThl, JI€MOHCTPUPYIOIIUME 3aBUCHUMOCTH JAaBIICHUS BO3JyXa OT €ro
00béMa M HArpEeBaHUS WIN OXJIAXKISHUS.

6. IlpoBepka rumore3sl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOUKA KUIKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIIepaTypHhl.
7. HaGmronenue wu3MeHEHUsT BHYTPEHHEW OHEpPruM Tejla B pe3yJbTare
Tertonepeaayr U paboThl BHEITHUX CHJI.

8. HccnenoBanue sBJICHHS TEII00OMEHA NPH CMEIIMBAHWHM XOJOJHOW W

ropsiueu BOJIBI.

9. OmpenesnieHue KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW IIpHU

TeII000MEHE C HarpeThIM METAJUIMUYECKUM LIHJIUHIPOM.

10. OnpeienieHne y1eIbHOM TEIIOEMKOCTH BEILIECTRA.

11. MccnenoBanue npoiiecca ucnapeHus.

12. OnpeeneHre OTHOCUTENBbHOM BIA)KHOCTH BO3AyXa.

13. OnpeeneHye yiebHON TEeIUIOTHI TJIaBJICHUS JIbJA.

Paznen 7. djekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. JIBa poaa 3JIEKTpUUECKHUX 3apsiaoB. BzaummoneiicTBue
3apsiKeHHBIX Ted. 3akoH KyrnoHa (3aBUCHUMOCTh CHJIBI  B3aMMOACHCTBUSA
3apsHKEHHBIX TEJT OT BEJTMYMHBI 3aPSI0B U PACCTOSTHUSI MEXIY TEJIAMH ).

OnekTpuueckoe moJie. Hanpsxk€HHOCTh 3nekTpuueckoro mnojsd. Ilpuniun
CYMEPTO3UIINH IEKTPUUECCKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA SJICKTPUUECCKUM 3apsii.
Ctpoenne aroma. IIpoBOIHMKM W  JMAJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsja.

ONIEKTPUUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUA DJICKTPUUECKOIO TOKA.
HNcTOUHMKM TIOCTOSSHHOTO TOKa. JIeMCTBHSI SJIEKTPUUECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DNEKTPUUYECKUH TOK B KUJKOCTSAX U ra3ax.

Onektpuueckas uenb. Cuna Toka.  DIEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. YIEIBHOE COMPOTHUBJIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [lociemoBatenbHOE W MapajlieNIbHOE — COCUHEHUE
POBOJHUKOB.



PaGota u MONIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHma.
DneKTpuUecKue e U MOTPpeOUTENN IEKTpUIecKoit sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtosHHble  MarHuThl.  B3amMojeiicTBMe  ITOCTOSHHBIX  MarHuTOB.
MarnautHoe 1oyie. MarauTHoe nmose 3eMJIM M €ro 3HaueHue JJIA JKU3HH Ha 3eMIie.
OmbiT  Opcrena. MarHuTHoe Tole JJeKTpuueckoro Toka. IIpumeHeHue
3JIEKTPOMArHuTOB B T€XHUKE. J[€fICTBME MAarHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
DJNIeKTPOABUTATENIbL TOCTOSTHHOIO TOKa. CNonb30BaHUE JJIEKTPOJBUTATEIECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. Crioco0b1 MOJTyYEHUS AIEKTPUIECKOU SHEPIUHU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pojia 3JIEKTPUUYECKUX 3apsIiI0B U B3aUMOJEHUCTBUE 3aPSIKEHHBIX TEl.
YCTpOMCTBO U IEMCTBUE JNEKTPOCKOTIA.
DJIeKTpOCTATUYECKAST UHIYKIIUS.
3aKOH COXpaHEHUS IICKTPUUECKUX 3apsIIO0B.
ITpoBOTHUKH U AUIIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHM AJIEKTPUYECKOTO TOJIS.
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIeCTBUS 3IIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KHUJIKOCTH.
. ['a30BbIl paszpsn.
. I3Mepenune cuiibl TOKa aMIIepMETPOM.
. I3Mepenue 3J1eKTpUIeCcKOro HalpsKeHUs BOJTBTMETPOM.
. PeocTat 1 MarasuH cOnpOTUBIICHUH.
. BzanmoencTBre mocTOSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/ieJICHUs MOJIOCOB MarHUTA.
. MoaenupoBaHUe€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MaruuTtHoe noJjie Toka. DJIEKTPOMArHUT.
. JleficTBH€ MarHUTHOTO TMOJI HA MTPOBOJHUK C TOKOM.
. DJEKTpOoABUTATEb MOCTOSIHHOTO TOKA.
. UccnenoBanue sBICHUS IEKTPOMATHUTHOW UHIYKIIVH.
. OnbrTel @apanes.
. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBCHHS.
. DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamopnuwie padomut u onvimut.
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OnpiThl 1O HAOMIONEHUIO BJIEKTPU3ALMM TN HWHAYKIUMEH | TpHU
CONPHUKOCHOBEHHUH.

HccnenoBanre JEWCTBUS BJIEKTPUYECKOrO IOJISI HA MPOBOJHUKH U
TUAJIEKTPUKH.

COopka 1 npoBepka paboThl MEKTPUIYECKOMN IIEMU TOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUe CHIIBI TOKA.

N3mepenue n peryampoBaHUe HANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCHMOCTb AIEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHUKA OT €ro [JUHBI, IUIOWAAUd IONEPEYHOTrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHUS HANPSHKEHWI IpU MOCJIEA0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna IJsi CWIbl TOKa MpPU MNapaJJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHne MONIHOCTH  DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTHA CHIIBI TOKA, MAYLIETO 4Y€pe3 JaMIIOYKy, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KII/] narpeBatensi.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB IPU  UX
O0OBEIMHEHUU U Pa3/IelICHUN.

HccnenoBanne neiCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJKY.
OnpITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTylIKM C TOKOM W MarHuTa OT CHJIbl TOKa M HaIlpaBJICHUS TOKa B
KaTyLIKe.

N3yueHne neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
KoHcTpyupoBanue u uzydeHue padoThl AJIEKTPOIBUTATENS.

Nszmepenne KIIJ[ anekTtpoaBurarebHON YyCTaHOBKH.

OnpITEl 1O HKCCIIEOBAHUIO SIBIEHUSI BJIEKTPOMAarHUTHOM WHAYKUIWHU:
UCCJIEOBAaHNE W3MEHEHUM 3HAYEHUsS W HaANpaBiI€HUsS HWHIYKIHOHHOTO
TOKaA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3NKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPaBIEHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbraTe nzyueHus puU3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs

y oOyuatomierocs OyayT cOpMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) mnaTpHOTHYECKOTO BOCIIMTAHMS:

— MPOSIBJIEHNE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3HYecKor HAyKu;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa’kIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B O0OCYXJACHUHU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKUX TMpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM
JTOCTXKEHUN (DU3UKH;

— OCO3HAHUE BAKHOCTU MOPAJIbHO--3TUYECKHX MPUHLMIIOB B JIESITEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

— BOCHPHITHE 3CTETHMUECKHX KauecTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
NO3HAHMSI MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaKHEWILIEH COCTABIISIOIICH
KyJIbTYpBI;

— pa3BUTHE HAy4YHOM JIO003HATENBHOCTH, WMHTEPECA K HCCIIEN0BATEIBCKON
NEeATEIbHOCTH;

5) <¢opmupoBaHMs  KYJbTYPbl 3A0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronmoTyunsi:

— OCO3HaHHE IIEHHOCTH O0e30MacHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TMPaBWJI OE30IaCHOTO TOBEICHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ JIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBaHUEM B
JOMalIHUX YCIIOBUAX;

— c(hopMupoBaHHOCTh HaBbIKa pedIeKcuH, NpPU3HAHHE CBOEr0 ImpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS

— aKTMBHOE y4yacTHe B PEIICHWHM NPaKTUYECKUX 3aaad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3alii, TropoAa, Kpas) TEXHOJIOTHYECKOH |



COITMAIbHOM HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE M (HU3UUSCKUX
3HAHUM;

e — HHTEPEC K MPAKTUICCKOMY M3yUCHHIO TTPOdeCcCHil, CBA3aHHBIX ¢ (PU3HKOM;

e 7)3KO0JOrH4e€CKOro BOCIIMTAHUSA:

e — OpHEHTalMs Ha NMpUMEHEHHE (PU3NUECKUX 3HAHUM JJIs PEIICHHUS 3aj1ad B
o0JlacTh OKpY’Karolield cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIEHKH WX
BO3MOYKHBIX TTOCJIEACTBUM JIJI1 OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHE TJIO0AJTBLHOTO XapakKTepa SKOJOTHYECKHX MPoOJeM M MyTed HuX
pelIeHUS;

e 8) ajanTanmum K HM3MEHSIIONIUMCS YCJOBHAM CONMAJIBLHOM W NMPHPOIHOH
cpeabl:

e — TMOTPEOHOCTH BO B3aMMOJCHCTBUU TIPU BBHITIOJHEHUU WCCIICIOBAaHUN W
MPOCKTOB (PU3MYECKON HAIPABICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUAM
APYTHX;

e — TIOBBIIICGHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPaAKTUUYECKYIO
JeSITEIbHOCTD;

e — TOTpeOHOCTH B (GOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
U7IeH, TIOHSATHS, TUIIOTE3bI O (PU3UIECKUX 00BEKTAX U SBICHUSX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIacTH
bu3uKy;

e — IUIAHMPOBAHUE CBOET0 Pa3BUTUS B MPHOOPETEHWU HOBBIX (PU3MUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BHISBIIATH B3AUMOCBSI3U MMPUPOIBI, OOIECTBA U
PKOHOMUKH, B TOM YHUCJI€ C UCIIOJIH30BaHUEM (PU3UUECKUX 3HAHU;

e — OIICHKa CBOMX JCWCTBUM C YU€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpeEny,
BO3MOJKHBIX TJI00aIbHBIX MOCIICICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATbHI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (PU3WKE HAa YpPOBHE OCHOBHOIO
ob1rero o6pa3zoBanus y o0ydaromierocs OyayT copMUpOBaHbl MeTaNpPeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YIeOHbIC IeHCTBUS,
KOMMYHUKATUBHBIE  YHHBEpPCaJbHBIE  y4eOHBbIC  JIEHCTBUS, PETYJIATHBHEIC
YHHUBEpCATbHBIC yUCOHBIE TeHCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:



eBBISBIIATH W  XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(ssBNIEHU);

e YCTAHABJIMBATh CYIICCTBCHHBIN NMPHU3HAK KiIacCU(pUKAIIMH, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,

¢ BBISIBJIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTpHBAeMbIX (paKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIIUXCS K (PH3NICCKUM SIBIICHUSIM;

¢ BBISIBJIATh TIPUYMHHO--CJICICTBEHHBIC CBS3U MNPU HM3YYCHHH (DH3UICCKUX
SIBJICHUH W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAHUEM JICTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUH, BBIJBUTATh THITOTE3bI O B3aUMOCBS3SIX
(U3UYEeCKUX BEJINYHNH;

e CAMOCTOSITEIIBHO BBIOUPATh CIOCOO pelIeHus y4eOHOH (hu3udecKoit 3amaun
(cpaBHEHHME HECKOJIBKMX BapHaHTOB pEIICHHS, BBIOOp Hambolee
HOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICIICHHBIX KPUTEPHUCB).

Ba3oBnble uccienoBarejbcKue qeHCTBUSA:

¢ HICTIOJIH30BaTh BOIIPOCHI KaK MCCIICIOBATEIILCKAN HHCTPYMEHT ITO3HAHMS;

« IPOBOJIUTH IO CAMOCTOSTEIBLHO COCTaBJICHHOMY ILIAHY OIIBIT, HECJIOKHBIN
(GU3UYECKUI SKCIIEPUMEHT, HEOONBIIOE HCCIACAOBaHHE (PU3NYSCKOTO
SIBJICHUS,

eOI[CHWBATh HA MPUMEHUMOCTh M  JIOCTOBEPHOCTH  HMH(OPMAIIHIO,
HIOJIYYCHHYIO B X0JI€ HCCIICIOBAaHUS WJIH SKCIICPUMEHTA,

e CAMOCTOSITEIIBHO (POPMYJIMPOBATH OOOOIICHUS W BBIBOIBI 10 pe3yibTaTam
POBEIEHHOTO HAOJIFOICHHMSI, OITbITA, HCCIICOBAHUS;

¢ IPOTHO3MPOBATh  BO3MOXKHOE  JIajibHEWIee  pa3BUTHE  (DU3UYCCKUX
IPOIIECCOB, a TaK)KE BBIABUTATH MIPEAMOI0KECHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBHSX U KOHTEKCTaX.

Pa6oTa ¢ undpopmanmeii:

o IPUMECHSATHh PAa3JIMYHbIC METOJBI, HHCTPYMEHTBI W 3amlpOChl MPU IOUCKE U
orOope WH(POpPMAIMM WM JIAHHBIX C y4ETOM IMPEIIOKCHHOW YYCOHOM
(bu3nYecKoi 3a1a4u;

e AHAJIM3MPOBATh, CHUCTEMATH3MPOBATh M HHTECPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUIOB M OPM IPEACTABICHHS,

¢ CAMOCTOSITCJIPHO ~ BBIOMPATh  ONTUMAJbHYIO  (HOpMYy  MpeACTaBICHUS
UHPOpPMAIIMK W WIUIIOCTPUPOBATh peEIIacMble 3a7a4d  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOH rpaduKkoi ¥ ©X KOMOWHAIIHSIMH.

KoMMyHHKaTHBHBIE YHHBEpCAJbHbIE YUeOHbIe TeHCTBUA:

eB XO0/€¢ OOCYXJEHHsS Y4eOHOro Marepuaia, pe3yIbTaTOB JIAOOPAaTOPHBIX
paboT M POEKTOB 3aJaBaTh BOMPOCHI O CYIIECTBY 00CYKIaeMOM TEMBI 1
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJlauyd W IOJJIepKaHHUC
0J1aroKeaaTeaIbHOCTH OOIIEHMS;



e COTMIOCTABJISITH CBOU CYXACHUS C CYKICHUSMU APYTUX YYACTHUKOB UAJIOTa,
OOHapy’KUBaTh Pa3Inuue U CXOACTBO MO3UIIUH;

e BBIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

o yOJIMYHO TPEJICTABISATH PE3YIbTAThl BBHIMOIHEHHOTO (PU3MUYECKOrO OIbITa
(9KCTIEpUMEHTa, UCCIIEeOBaHUS, TIPOEKTa);

 IOHUMATh U HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON M MHAUBUAYAJIbHON
paboThI MPU PEIICHUH KOHKPETHOM (PU3NYECKON poOIeMbl;

e IPUHUMATBH II€JId COBMECTHOMU JIESITEIbHOCTH, OPTaHU30BbIBATH JACHCTBUS 110
e€ JOCTIDKEHHUIO: paclpefenisTh poiid, O0O0CyXKIaTh MpOILecChl U
PE3YNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

* BBITIOJIHSITH CBOIO 4YacTh PabOThI, TOCTUTasi KayeCTBEHHOTO pPe3yJibTara I0
CBOEMY HAIpaBICHUIO U KOOPIUHUPYS CBOM JEUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

¢ OIIEHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOLIUMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENIHHO C(HOPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUSI.

PerynsiTuBHbIe YHMBepcaJbHble YieOHbIe JeiCTBUSA

Camoopranusanus:

* BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOMINX TS
penieHust Gpu3NUeCcKUX 3HAHUM;

e OPDUEHTHPOBATHCS B PA3JIMYHBIX  MOAXOAAaX  NPHUHATHS  pelIeHUui
(MHIUBHIYaTbHOE, TPHUHATUE PEUICHUs B TpYIe, MPUHATHE PEIICHHM
TpYIIoi);

e CAMOCTOSITEILHO COCTABJISITh AJTOPUTM pelleHus (PU3ndecKoil 3agauu Wiu
IUTaHA WCCJIEAOBAHMS C YYETOM HMMEIOLIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI PEIICHHUIH;

e IeTIATh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

e 1aBaTh aJIEKBATHYIO OLICHKY CUTYAIlMU U MIpeaJiaraTh IiaH e€ n3MEeHEeHUS;

¢ OOBSCHATh  NMPUYUHBI  JOCTIDKEHHUS  (HEHOCTWIKEHHUS)  pe3yJbTaToB
JEeSITEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTb KOPPEKTUBBI B JEATEIHHOCTH (B TOM YHCJI€ B XOJ BBITTOJHEHHS
(GU3MYEeCKOro UCCJIENIOBaHMS WJIM TMPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHMBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

e OILIEHUBATh COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUSIM;

e CTaBUTH €051 HA MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;



e IPU3HABATH CBOE MPABO HA OLIMOKY MPH pPEIIeHUH (HU3NUIECKUX 3a]a4 WIH B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE e MPaBo JAPYroro.

INPEJMETHBIE PE3YJIbTATBI

K xonmy o0yuenust B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE
JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 0O0YUAIOIMMUXCS YMECHUM:

* ICIIOJIL30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBH)KEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTATIINUECKUE U
aMmopdHbIe Tela, HACHIINICHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIEepaTypa, BHYTPEHHSsI HHEpPrusi, TEIUIOBOM JBUTATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, SIEKTPUUYECKOE M0JIe, TPOBOAHUKHU
U TARJICKTPUKH, TOCTOSIHHBIN 3JICKTPUUECKHUI TOK, MAarHUTHOE TOJIE;

epa3nMyaTh SBJICHUS (TEIUIOBOE pACIIMPEHHE W CXKaThe, Teruionepesaaya,
TEIUIOBOE PAaBHOBECHE, CMayMBaHUE, KaNWJUIAPHbBIC SIBJICHUS, MCIIApECHUE,
KOHJIGHCAIMs, TUIABJICHUE, KpHCTa/UIM3anus (OTBEpICBaHKE), KHUIIEHUE,
Temionepeaaya (TeTIONIPOBOIHOCTD, KOHBEKIIHS, W3JTy4YCHUE),
AJIEKTpU3aIUs TEJ, B3aUMOJICHCTBUE 3apsAA0B, NCHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHCTBUE
MAarHuTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, AJICKTPOMArHuTHAsT WHIYKITUS)
0 ONHMCAaHUID MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PHU3HUECKOE SBJICHHE;

epacClo3HaBaTh MPOSBICHHE  HW3YYCHHBIX  (U3MYECKUX  SBJICHHH B
OKpY)KalollleM MHpe, B TOM 4YHcCie (U3UYECKHE SBICHHS B TPUPOJE:
MOBEPXHOCTHOE HATSPKEHUE W KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaUIbl B TMpupoje, uznydeHue ColiHIa, 3aMep3aHue BOJOEMOB,
MOpCcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUIECKUE
SBJICHUST B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3eMiid, Apeid MOICOoB, POJIb MAarHUTHOTO TOJS JUIsS KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIIATh CYIIECTBEHHBIC CBOWCTBA (NMpU3HAKH) (U3UIECKUX
SIBJICHUM;

e ONUCHIBATh M3yYCHHBIC CBOMCTBA Tel U (U3UYECKUE SIBICHUSI, HUCIIOIB3YSI
dbu3ndecKkre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUSI, KOTUIECTBO
TEIUIOTHI, yJelibHAsg TEIUIOEMKOCTh BENIECTBAa, YJEJIbHAs TEIJIoTa
IUTaBJICHUSA, YJelbHAs TeIioTa IapooOpa3oBaHus, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA()QPUIMEHT TMOJIE3HOTO JEHCTBHS TEIJIOBOM
MalllMHbI, OTHOCUTEJIbHAS BIAXXHOCTh BO3/lyXa, SJICKTPUUYECKUN 3apsij,
CUjia TOKa, DJICKTPUUECKOE HaIpsHKEHWE, COMPOTUBIICHUE MNPOBOJHUKA,
yACIbHOE  CONPOTHBJIICHHWE  BeIecTBa, pabdora W MOIIHOCTH



ANEKTPUUECKOrO0  TOKAa), TpPH ONHCAHUM TMPABUIBHO  TPAaKTOBATh
(bu3HYeCKUil CMBICIT MCTHOJIb3yeMbIX BETUYHH, 0003HAYEHUS M €IUHUIIBI
(bu3NYEeCKUX BEJMYMUH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKyl0 BEIMYMHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH TIpaduku
M3YYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

e XapaKTEpPU30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHUS U IMPOIECCHI,
UCIIOJIb3YsS. OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON TEOopHH
CTpOEHUS BEIECTBA, NMPUHIUII CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa i yJacTKa IeNH, 3aKOH
Jbxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruu, TMpPU HSTOM JIaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIpAYKEHUE;

¢ 00BACHATh (DU3MYECKHE TMPOLIECCHl M CBOMCTBA TEJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATDH
IPUYHUHHO-CIIE/ICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOTrHYecKuX
IIaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOWCTBA (PU3UUYECKUX SBICHHI,
(bU3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacuéTHbIe 3aa4u B 2—3 NEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBaIONINE (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHallU3a YCIOBUS
3a/layy 3alUCHIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEJIOCTATOK JTaHHBIX IS
pelIeHus 3a7a4M, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE NSl €€
pelIeHus, MPOBOAWTh pacy€Thl W CPaBHUBATH MOJYyYEHHOE 3HAYEHUE
(br3UYeCcKOil BETMYUHBI C U3BECTHBIMU JTAHHBIMU;

e pacIio3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEUIUTh MpU  TOMOIIU
(bU3HYEeCKUX METOOB, HCIOJb3ysl OMHCAHUE HCCIEOBAaHUSA, BBIICIATDH
IpoBepsieMOe MPENINOJIOKEHUE, OLEHUBATh MPABUIBHOCTh TOPSAIKA
NIPOBEJICHUS UCCIEIOBAHMS, 1€TIaTh BHIBOJIBI;

* IPOBOJIUTH OIBITHI IO HAOJIOIEHUIO (PU3UYECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB TeJ (KanmwUISIpHbIE SBJICHUS, 3aBUCUMOCTh JAaBJICHUS BO3IyXa OT
ero o0bEmMa, TeMIepaTypbl, CKOPOCTH TPOLiecca OCTHIBAHUS U HarpeBaHUs
OpU U3JYy4eHUH OT LIBETa HM3Jydaromiei (IMOTJIoIarolieii) TOBEpXHOCTH,
CKOPOCTh MCHAapeHHs] BOJbI OT TeMIIepaTyphbl KUIKOCTH U IUIOHIAAN €€
MOBEPXHOCTH, OJJIEKTPHU3AlMs TEI W B3aUMOJICUCTBHUE DIIEKTPUUECKUX
3apsI0B, B3aUMOJIEWCTBHE TIOCTOSHHBIX MAarHUTOB, BU3YyaJU3alUs
MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB, IEHCTBUS MarHUTHOTO TIOJIS HA
OpPOBOAHMK C  TOKOM,  CBOMCTBa  DJIGKTpOMAarHuTa,  CBOWCTBA
ANEKTPOABUTATENS TIOCTOSSHHOTO TOKa): (OpMYyJIHpPOBATH IMPOBEpPSIEMbIE
NPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO0 000pyI0BaHMUS,
OIMCHIBATH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI;



* BEITIOJTHSATH TIPSIMBbIE M3MEPEHUSI TEMIIEPATyphl, OTHOCUTEIHLHOW BIa)KHOCTH
BO3/1yXa, CHJIBI TOKA, HAIpPsDKEHUS C WCIOJIB30BAaHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3MUECKUX BEJIUYMH, CPABHUBATH PE3yJIbTaThI
MU3MEPEeHHI ¢ yIETOM 3aJJaHHOW a0COTIOTHON MOTPEITHOCTH;

« IPOBOANTH HCCJICIOBAaHUE 3aBUCUMOCTH OJIHOW (PH3MUECKON BEIMIUHBI OT
APYroil C  HCIOJB30BAHHEM TMPSMBIX H3MEpPEHUH  (3aBUCHUMOCTH
COIIPOTUBJICHHSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJNA MOIEPEIHOTO
CEUCHUS U YACIHHOTO COMPOTUBIICHUS BEIIECTBA MIPOBOJIHHUKA, CHIIBI TOKA,
WAYIIEr0 4epe3 TPOBOJHUK, OT HANpPsHKEHUS Ha TMPOBOJIHHUKE,
MCCIICJIOBAHUE IOCIEAOBATEILHOTO W TapaUIeIbHOTO  COCIUHEHUMN
MPOBOJIHUKOB): TUIAHUPOBATh WCCIEAOBaHUE, COOUpATh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUsI, CIeIysl MPEIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOJYYEeHHOW 3aBUCHMOCTH B BHJE TaONHWIl U TpaduKoB,
JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHMS;

¢ [IPOBOANTHh KOCBEHHBIC W3MEpEeHHs] (U3MUECKUX BeTW4HH (yIesIbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHUE TIPOBOJHMKA, padora W
MOIITHOCTh 3JICKTPUUYECKOTO TOKA): TUIAHWPOBATh M3MEPEHHS, COOUpAaTh
AKCMIEPUMEHTATBHYI0 YCTaHOBKY, CIEAys MPENTOKEHHOW WHCTPYKIIUHU, H
BBIUUCIIATH 3HAUCHUE BEIINIMHBI;

e COOJTIOIATh TIPAaBHIIa TEXHUKU OE30TMAacCHOCTH TpH paboTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM;

e XapaKTepU30BaTh MPHUHIMIBI  JEHCTBUS  HM3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OIMOPOH Ha WX omucaHus (B TOM 4YHCIIE:
CHUCTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TYpOWHA, aMIIepMET,
BOJILTMETP, CUYETUMK DIIEKTPUUIECKOW SHEPTHHU, DICKTPOOCBETUTEITHHBIE
pUOOPBI, HATPEBATEIBHBIE YIEKTPOIIPHUOOPHI (IIPUMEPHI), AITEKTPUUECKUE
NPEOXPAHUTENH, STCKTPOMATrHUT, MJIEKTPOIBUTATEIb TOCTOSTHHOTO TOKA),
UCTIONB3YysI 3HAHUS O CBOMCTBaX (U3NYCCKUX SIBJICHHA W HEOOXOIMMBIC
¢buznyeckue 3aKOHOMEPHOCTH;

epacTiO3HABaTh TPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIbHBIC
npubOpel  TIO CXeMaM H CXEMaTHYHBIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETpP, TUTPOMETpP, JBUTATENb BHYTPEHHETO
CTOpaHUs, JJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbI SJCKTPHUYESCKHUX
IeTIei ¢ TI0CIIeI0OBATEIbHBIM U TIapaUIeTbHBIM COSTUHCHHEM 3JIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAYEHUS AIIEMEHTOB JICKTPHUUECKUX IIETICH;

* IPUBOJIUTH IPUMEPHI (HAXOAUTh HH(DOPMAIIHIO O TIPUMEPaXx) MPAKTHIECKOTO
UCTIONBh30BaHMU (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW JKWU3HU IS
obecrieyeHusi 0€30macCHOCTH MpH  OOpamieHuu ¢ npudbopamMu U



TEXHUYECKUMHU YCTPONMCTBAMH, COXPAHCHHS 30POBbS H COOJFOJICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY KaIOIIEH Cpejie;

¢ OCYIIECTBIIATh IMOWUCK HWHPOpMANHMK  (U3HUSCKOTO  COACPKAHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHUH M TYyTEM CpaBHCHHS
JOTIOTHUTENIBHBIX ~ MCTOYHUKOB  BBUICHATh  HMH(OpMAIUio, KOTOpas
SIBJIICTCS IIPOTHBOPEYNBOM MITM MOYKET OBITH HEJIOCTOBEPHOM;

* ICTIOJIH30BaTh MPH BBIMOJHCHUU YYEOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTO  COACP)KAHMS, CIPABOYHBIC MaTepHAaIbI,
pecypcel cetn MHTEepHET, BlaaeTh MpruéMaMy KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHOOPMAITUU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

eCO3/1aBaTh COOCTBEHHBIC ITMCHMCHHBIC W KpaTKHE YCTHBIC COOOIICHUS,
o6o6mass wHOpMaNMIO M3 HECKOJBKUX WMCTOYHUKOB (DHU3NUECKOTO
colepKaHWs, B TOM 4YHCJIE IYOJMYHO TIPEJICTABIATH PE3yIbTaThl
NPOSKTHOW WIIM HCCISAOBATEIIBCKOW JEATEeILHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA ammapar Kypca (H3UKH,
COIPOBO’KJIATh BBICTYIUICHHUE MTPE3CHTAIINCH;

elIPM BBIMOJHCHUU YYCOHBIX TIPOCKTOB M HCCIACAOBAHMHN (PU3NICCKUX
IIPOIIECCOB PAaCIpECIITh O00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
ITOCTABJIECHHBIMH 3aJadyaMi, CIEINUTH 3a BBIINOJHEHUEM IUIaHA AEUCTBUH U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIaJ B
JeSATEIBHOCTD IPYIIIBI, BRICTPAUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBIISISI TOTOBHOCTD pa3periaTh KOHPIUKTHI.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoububie | IIpakTuyeckue (uubp )
NpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. TenuioBble siB1eHUA
. bubmmoreka [JOK
1.1 CtpoeHnue u CBOICTBA BellleCTBa 7 hitps://m.edsoo.rw/ 78418 1 ce
bubmuorexa [JOK
1.2 Tenossie mpoueccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazjen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
DNeKTpUYeCcKue 3apsiibl. 3apsHKeHHbBIE Tena bubmmoreka [JOK
2.1 . 7 1
U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. 1 i 2 1
2.2 IToCTOSTHHBIN 2IEKTPUYECKUNA TOK 0 7 hitps://m.edsoo.rw/7f418 1 ce
bubmuoreka [JOK
. 1 1.
2.3 MarHuTHbIE sBaCHIA 6 > https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 4
24 DIICKTPOMATHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5







8 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoububie | IIpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
. bubmmoreka [JOK
1 KUHETUUYECKOW TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aToOMOB M MOJIEKYIT 1
3 Monenu TBEpIOTO, )KUIKOTO U 1 bu6mmoreka [JOK
ra3000pa3HOro COCTOSIHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOmBsicHEeHHEe CBOWCTB TBEPAOTO,
4 AKHUJKOTO U ra3000pa3HOro COCTOSHUI 1
BEILIECTBA HA OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOH TEOPUH
5 Kpucrannuueckue n amop(Hbie Tena 1 bubmmorexa OK
https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KallWJUISIPHOCTb. | bubmmoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHne U CKaTUue 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBMYKEHUS 1
4acTHIL
9 Buytpennss sneprus. CriocoOsl 1 bu6mmoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunel rennonepenaun 1 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "IIpakTudeckoe
HCIIOJIE30BaHNE TEIJIOBLIX CBOMCTB

bubmuorexa [JOK

11
BELIECTB U MAaTEPUAJIOB B LEIISIX https://m.edsoo.ru/ff0a65c0
sHEprocoepekeHus "

12 KommaecTBo TemnoTel. Y nenbHas bubmuoreka [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bu6mmoreka [JOK
TemooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHA TP CMEITUBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U ropsiuet BObI"
Pacuer xonndecTBa TEILIOTHI,

15 HE0OXO0IMMOTO JIJIsl HAarpeBaHUs Tela
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUN

16 Jlaboparoprast pabota "OrnpenencHre bubmmoreka [JOK
yACJIBHOM TETNIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubmmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bS5a
[ImaBneHue u oTBEpICBaHUE

18 KPUCTAITINIECKUX IT)eJI VY nenbHasa buGnnorexa LIOK

p ' https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUTABJICHUS

19 Jlaboparoprast pabota "OrnpenencHue bubmmoreka [JOK
yACIBbHOU TETIOTHI MIJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHIEHCALHUSI. bu6mmoreka [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




21

Kunienue. Y genbHas terora
napooOpa3oBaHus U KOHJICHCAIIHH.
3aBHCUMOCTD TEMITEPATYPhI KUTICHHSI
OT aTMOC(EpPHOTO JTaBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnoctbs Bo3ayxa. JlaboparopHas
pabota "Omnpenencure
OTHOCHUTENLHOM BIAKHOCTH BO3ayXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpenesieHue
BJIAKHOCTH BO3/lyXa

24

[TpuHIMTIBI PaOOTHI TETIIIOBBIX
neurateneif. [laposast TypOuHa.
JIBArarens BHYTPEHHETO CrOpaHus

25

KII[ TeruioBoro nBurares.
TennoBble ABUTATENH U 3aINATA
OKPYKarOUIEH CpeIbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MpeBpallleHus
OHCPTYH B TCIJIOBBIX ITPOLECCAX

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o teMme "TemnoBkie SIBIEHHUS.
N3meHeHne arperaTHbIX COCTOSTHUN
BeniecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8312

28

KonTtposnsHas paboTa 1o teme
"TemnoBsle sBieHus. MsMenenue
arperaTHeIX COCTOSTHUH BemiecTa'

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpusaius Ten. JIBa pona
ANIEKTPUIECKHIX 3aPSIOB

30

VYpok-uccienoBanue "DnekTpusanus
TeJl UHIYKIUEH U IIpU




CONIPUKOCHOBEHUN"

B3anmMoelictBre 3apsKeHHBIX TEll.

bubmuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOe ToJIe.
0 HanpsikeHHOCTB 3J1€KTPUUECKOTo bu6mmoreka [JOK
noJist. [IpuHIMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyueckux 3apsioB.
33 OnemeHTapHbIi 3apsan. CTpoeHue
aToma
34 [IpoBOJHUKY U TUAIEKTPUKU. 3aKOH bubmmoreka [IOK
COXPaHEHUs NIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpuMeHeHne bubmmoreka [JOK
CBOMCTB 3JIEKTPHUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBUS €ro
36 cyiectBoBaHusl. MlcTouHuku bubmorexa [TOK
S ' https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKA
37 JleficTBUSI IEKTPUUYECKOTO TOKA bubmorexa [TOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 AJIEKTPUYECKOTO TMOJIs1 Ha TPOBOJHUKHI 1
U TUDJIEKTPUKHU"
39 DNEeKTPUYECKUM TOK B METaJIaX, bubmmoreka [JOK
JKUIKOCTSIX U Tra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC
4acTH
bubmmoreka [JOK
41 Cuna Toxka. JlabopaTopHasi pabora 0.5 1

https://m.edsoo.ru/ff0a8bd6




"N3mepeHue U perynpoBaHUe CUJIIBI
TOKa"

DNeKTpUUYECKOE HaNpsKEHHE.
Bouer™merp. JIaboparopHas paboTa

bubmuorexa [JOK

42 0.5
"N3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a%e14
HanpspkeHus"
13 CormnpoTHuBieHHE MTPOBOTHUKA. bubmmoreka [JOK
VY enpHO€ CONPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparoprast pabota "3aBUCUMOCTD
44 ANEKTPUUECKOTO COTIPOTUBIICHUS 1 bubmmoreka [JOK
MPOBOJAHUKA OT €T0 JJIMHBI, IUIOLIAAN https://m.edsoo.ru/ff0aa738
MONIEPEYHOI0 CEYEHMsI U MaTepraia"
3aBUCUMOCTD CHJIBI TOKA OT
45 HarnpspkeHus. 3akoH Oma i ydacTka Bubmnorexa LIOK
p ' ¥ https://m.edsoo.ru/ff0aad44a
HEeTH
Jlaboparopnas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa, UAYILErO Yepe3 pe3ucTop, OT 1 buomorexa LIOK
> Y pe3 b P, https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenpHOE U NapaAJIIEIBHOE
COCIMHEHUS TIPOBOTHUKOB
Jlaboparopras padota "[IpoBepka
43 IIpaBUJIA CIOYKEHUS HaNpPSHKEHUH pu | bu6mmoreka [JOK
MOCJIENOBATENBHOM COEIUHEHNH ABYX https://m.edsoo.ru/ff0aaas58
pe3ucTopos"
49 Jlaboparopras padota "[IpoBepka | bubmmoreka [JOK

IpaBuJIa IJisd CUJIbI TOKA IMPU

https://m.edsoo.ru/ff0aadle




NapajuIeIbHOM COEIUHEHUH
pe3ucTopos"

Pemenue 3ana4u Ha npuMeHEHUE

bubmuorexa [JOK

50 3akoHa OMa Jyist pa3InyHOTO
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOIHUKOB
5] PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bubmmoreka [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparoprast pabota "OrnpenencHre
52 PpabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO bubmorexa [TOK
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUe IENH U MOTPEeOUTENN
53 AJIEKTPUYECKOM SHEPTUU B OBIT bubmorexa [TOK
4 https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJIBHOHN paboTe
1o TeMe "DNEeKTpUUYECKUE 3apsibl.
bubmuorexa [JOK
54 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoieicTBUs. [locTosTHHBIH
ANEKTPUUECKUHN TOK"
KonTtposnsHas paboTa 1o teme
"DreKTpUUeCcKue 3apsbl.
bubmuorexa [JOK
55 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abeal
B3auMoieicTBUs. [locToSTHHBIH
ANEKTPUUECKUN TOK"
56 [TocTosIHHBIE MAarHUTHI, UX
B3aUMOJICHICTBHE
57 VYpok-uccnenosanue "Nzyuenue bubmmoreka [JOK
TOJIeH MOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarunuTHoe nojie. MarautHoe nosie bubmmoreka [JOK




3eMJId U €T0 3HAYEHUE IS KU3HU Ha
3emie

https://m.edsoo.ru/ff0acOba

59

OmnsiT Dpcrena. MarautHoe 1oie
ANEKTPUYECKOTO TOKa MarHuTHoe
IMOJIC KaTylIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. Jlaboparopnas padora
"N3yueHue neiicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOABUraTeb MOCTOSHHOTO
ToKa. Mcnonb3oBanue
ANEKTPOABUTATENEH B TEXHUUECKIX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue U U3y4eHHE
paboThI AEKTpOABUTATEIS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apazes. 3akoH
3JI€KTpOMaFHHTHOI>'I WHAYKIOUU.
IIpaBuio Jlenna

63

Onekrporeneparop. CriocoOsl
MOJIyUICHUS DICKTPUICCKON SHEPTHH.
DNEeKTPOCTAHIIUU Ha
BO306HOBJI$I€MI)IX NCTOYHUKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DNEeKTpUUYECKue 1
MarHuTHBIE SBJICHUS"

65

KonTtposnpsHas paboTa 1o teme

bubmuorexa [JOK




"DJeKTpUUeCKre U MarHUTHBIE
siBJIeHUS "

https://m.edsoo.ru/ff0acb14

PesepBubiit ypok. PaGoTa ¢ Tekctamu

bubmuorexa [JOK

66 1
o teMe "TemnoBrle siBaeHUA" https://m.edsoo.ru/ff0acc5e
PesepBubiit ypok. PaGoTa ¢ Tekctamu

" . bubmuoreka [JOK
67 o teMe "TlocToSIHHBIR 1
. " https://m.edsoo.ru/ff0acdc6

ANEKTPUUECKUHN TOK

68 PesepBubiit ypok. PaGoTa ¢ TekcTtamu |
1o TeMe "MarauTtHeie sIBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME
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