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MOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢usuke ans oOyyaromuxcs 8-x kimaccoB MBOVY «lllkoma Ne 76 mmenn H.H. UymaxoBoii» Ha ypoBHE OCHOBHOTI'O OOIIETO
00pa3oBaHMs COCTaBJIEHA Ha OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3yIbTaTaM OCBOECHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTeIbHON IPOTPaMMBlI,
npencrasiaeHHbx B PI'OC 00O, a Taxke ¢ yuéToM ¢enepaibHoii padoueii mporpaMMel Bociutanus 1 KoHuenmuu npenoaBanus yueOHOTo mpeamera
«Dusuka.

Conepxanue mporpamMmbl 1Mo (U3MKE HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOM TPAMOTHOCTH OOYYAIOUIMXCS M OpraHU3aluio
n3yueHHs: PU3UKU Ha JesTeIbHOCTHON ocHOBE. B mporpamme mo ¢usuke y4uThIBarOTCS BO3MOXKHOCTH y4eOHOTO MpeIMeTa B pean3aluy TpeOoBaHuM
@I'OC OO0 k muaHUpyeMBIM JIMYHOCTHBIM M METANpPEeIMETHBIM pe3ylibTaTaM OOyUYeHHsI, a TaKkKe MEXIIPEIMETHBIE CBS3H €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTI'0 0011ero 00pa3oBaHusl.

[IporpamMma mo (¢u3MKe yCTaHABIMBACT paclpeielieHue ydeOHOro marepuana 1o rojam oOydeHus (IO Kiaccam), TpeyiaracT MPUMEPHYIO
[10CJIe/I0BATEIbHOCTD N3yUEHHs TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOTO COIEPKaHMs U y4ETe BO3PACTHBIX 0COOEHHOCTEH 00yJaroiuxcs.

[Tporpamma 1o ¢u3uke pa3paboTaHa C LENbIO OKa3aHUS METOIMYECKOH MOMOIIM YYUTETI0 B CO3JaHUU paboveldl MpOorpaMMbl MO y4eOHOMY
IpeaMeTy.

@usnKa SBIAETCS CHCTEMOOOPA3yIOUINMM JUIsI €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, IMOCKOJIBKY (H3UYECKHE 3aKOHBI JIKAT B OCHOBE
MIPOIIECCOB U SBJICHUN, U3yyaeMbIX XHUMHUEH, Ouosoruen, actpoHoMueil u usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, IPeIOCTaBIIAET Hanbosee sCHbIe 00pa3libl MPUMEHEHUS HAYYHOT'O0 METO/1a IIO3HAHUSI, TO €CTh CII0c00a MOJy4yeHHUs JOCTOBEPHBIX 3HaHUN O MHpE.

OnHa M3 IIaBHBIX 33734 (pusnueckoro oOpa3oBaHUS B CTPYKType oOIIero oO0pa3oBaHHs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYUHOM
IPaMOTHOCTH M UHTEpeca K HayKe y 00y4daroluxcsl.

N3zyuenue ¢pu3nku Ha 0a30BOM ypOBHE MPEATNOJIaraeT OBIaleHUe CIeYIOIUMH KOMIETEHTHOCTSIMH, XapaKTepU3yIOLMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

Hay4YHO OOBSCHSATH SIBICHUS;
OLIEHHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O MCCIIE0BAHNUS;
MHTEPIPETHUPOBAThH JAHHBIE U UCIIOIB30BaTh HAYYHBIE TOKA3aTEIbCTBA JJIs TIOJIYUYEHHUS BBIBOIOB.

Henu nzydyenns Gu3nKy Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpeeneHsl B Konnenmuu npenogaBanus yaeOHoro npenmera «Dusnkay B
oOpa3oBaTenbHBIX opranuzanusx Poccuiickoil @eneparuy, peaqu3yomux OCHOBHbIE 00111e00pa3oBaTebHbIE IPOrPaMMBbl, YTBEPKIEHHOM peleHnemM
Komnnernn Munuctepersa npocsenienust Poccuiickoit ®denepanuu (mporokon ot 3 aexadps 2019 r. Ne [IK4BH).

Henu n3yyenus Ppu3nKu:
npuoOpeTeHne HMHTEepeca M CTPeMJICHHS OO0yJaroIuXcs K HAydYHOMY H3Y4YEHHIO NPHUPOJABI, PAa3BUTHE HUX HHTEIJICKTYAIbHBIX W TBOPYECKHX
CITOCOOHOCTEH;
pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/IE MO3HAHMS U (POPMHUPOBAHUE HCCIE0BATEIHCKOIO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHUSM;
(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3y/bTaTa U3Y4eHHsI OCHOB CTPOEHUSI MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMHpOBaHKE TPEACTABICHUH O POJIN (PU3UKH JUTSI PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHUH;



pa3BUTHE INPEJCTABICHUN O BO3MOXHBIX cepax Oynyuieil npodeccuoHanbHOM eATeNTbHOCTH, CBA3aHHOM ¢ (pU3MKOM, MOATOTOBKA K JajbHEHIIEMy
00y4YEeHHIO B ’TOM HAIIPABJICHHH.

JlocTHKeHHEe ITHUX LieJel IporpaMMsl 1o (pU3MKe Ha YPOBHE OCHOBHOI'O 001Iero o0pa3oBaHus o0ecreunBaeTCs PELIeHUEM CIIEAYIOIINX 3a1a4:
npuoOpeTeHue 3HaHU#| O IUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX, AIEKTPHUUECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;
pUOOpeTeHNe YMEHUH ONUCBIBATh U OOBACHSTH (PU3NYECKUE SIBICHUS C UCIOJIb30BAHNEM MTOJIy4YECHHbBIX 3HAHU;

OCBOCHHE METOIOB PEIICHHs MPOCTEHIINX pacu€THBIX 3a/1a4 C MCIOJIB30BaHHEM (DM3MUYECKUX MOJIENIeH, TBOPUECKUX U MPAKTHKOOPHEHTUPOBAHHBIX
3a1ad4;

pa3BUTHE YMEHHMU HaOII0JaTh TNPHUPOJIHBIC SBICHHUS W BBIIOJIHATH OMBITHL, J1a0OpaTOpHbIE pPabOTHl M AKCHEPUMEHTAIbHBIE HCCICIOBAHUS C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;

OCBOCHHE MPHUEMOB PabOTHI ¢ MH(POpMAIUEH (U3NIECKOT0 COAEpIKaHUs, BKIIOYas WH(OPMAIMIO O COBPEMEHHBIX TOCTHIKCHUSAX (U3UKH, aHATHU3 U
KpUTHYECKOE OLIEHUBaHKE UH(OpMaIuy;

3HaKOMCTBO cO cepamu mpodecCHOHANBHOW NesSTeNTbHOCTH, CBS3aHHBIMH C (U3UKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3NYECKOI HayKH.

Ha u3ydenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus B § Kilacce OTBOAMTCS 68 yacoB (2 yaca B HEIEIIIO).

IIpeniaraemslii B mporpaMMe 1o Gpusmke nepeyeHb 1a00paTOPHBIX PadOT U OMBITOB HOCUT PEKOMEHAATENNbHBIN XapakTep, yUUTelNb AeaeT BHIOOp
MIPOBEJICHUS JTAOOPATOPHBIX PadOT M ONBITOB C YyYETOM HHAMBHUAYAJIbHBIX OCOOCHHOCTEM OOydarolIUXCsl, CHUCKA 3KCIEPUMEHTAIBHBIX 3aJaHHM,
IpeJUlaraéMblX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'0 9K3aMeHa 10 (pHU3UKeE.

COJAEPKAHUE OBYYEHUA
Pa3nen 6. TerioBbie iBJICHUS.

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUUECKONM TEOpUM CTpOEHMsI BeulecTBa. Macca U pa3Mepbl aTroMOB U MOJeKysl. OIMbITHI,
MIOATBEP>KIAIOIIME OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKNHETUYECKON TEOPHUH.

Mopenu TBEPIOTO, KUAKOTO W Ta3z000pa3HOro cocTosiHUM BemecTBa. Kpucramnmueckue m amopdubie Tena. OObsICHEHHWE CBOWCTB Tra3oB,
KHUJKOCTEN U TBEP/BIX TEJI HA OCHOBE MOJIOKEHUH MOJIEKYJIIPHO-KMHETUYECKOM Teopur. CMaurBaHUE U KaIWJUISIPHBIE sIBJIEHUS. TennoBoe paciiupeHue
U CKaTue.

Temmneparypa. CBsizb TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKEHHs 4acTull. BHyTpenHsst sHeprus. CrocoObl M3MEHEHUs BHYTpPEHHEH
SHEPTHUH: TEIJIoNepeaaya U coBepieHre padoTel. Buibl Teronepenaun: TemIoNpoBOIHOCTb, KOHBEKIINS, U3TyUCHHE.

KonnuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTH BelllecTBa. TenaooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TerIoBoro Oananca. [Inasienue u
OTBEpJIeBaHHE KPHUCTAIJIMUECKUX BEIECTB. YJeNbHas TeruloTa miasieHus. [lapooOpaszoBanue u xonaeHcauusi. Mcmapenue. Kumenue. Y nenbHas
TeIioTa NapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypPhl KUIIEHUS OT aTMOC(HEPHOTO AaBJICHUSI.

Brnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeIbHAs TEMI0TA CTOPAHUS.

[Tpuanmme! padote! TernoBeix aeurareneit KI1/I rermmoBoro asurarens. TerioBbie IBUTATENN U 3aIIUTa OKPYKAIOIIEH CPE/IbI.

3aKOH COXpaHEHHsI U MTPEBPALCHHS SHEPTUU B TEIUIOBBIX MpoIeccax.



Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue quddysun.

HaGmoienne SBICHUI CMAYMBAHMS U KAMJUTSIPHBIX SBJICHHM.

Habutoienue TemnoBoro paciupeHust Ted.

W3meHeHue qaBiieHUs ra3a Mpyu U3MEHEHUU 00bhEMA U HAarpEeBAHUH W OXJIAXKICHHH.

[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunael reruionepenayu.

OxmnaxieHre Ipy COBEpIICHUH PabOTHI.

HarpeBanue nipu coBepiiieHur pabOoThl BHEITHUMU CHIIAMH.
10 CpaBHeHHE TEIIOEMKOCTEN pa3TIUYHbIX BEIECTB.
11. HaGnroieHre KATICHUSI.
12. HaGnroeHre nmocTosSHCTBA TEMITEPATyphl IPU IJIABICHUU.
13. Mojienu TeIIOBBIX IBUTATEIICH.
Jlabopamopmuvie pabomol u onvimol.

OMBITHI 110 OOHAPYKEHUIO ICUCTBUS CUIT MOJIEKYJISIPHOTO TMPUTSKEHUS.

OnBITHI O BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOW COMIM WM caxapa.

OnpIThI 10 HAOIIOEHUIO TETJIOBOTO PACIIMPEHMsI Ta30B, )KUIKOCTEN U TBEPABIX Tel.

Omnpenenenue AaBleHUs BO3yXa B OayUIOHE MIMTPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCThD JIaBJIEHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs MU OXJIAXKACHHUSL.

[IpoBepka rumoTe3bl TMHEHHOM 3aBUCUMOCTH ITTMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.

Habntoienne n3MeHeHus: BHyTpEeHHEHN SHEpruu Tena B pe3yibTaTe Terionepeiau U padoTsl BHEIMIHUX CHIL.

HccnenoBanue siBieHus TEIUIO0OOMEHA MPU CMENIMBAHUH XOJIOTHOW U TOpsideid BOBIL.

Onpenenenre KOJIMYECTBA TETJIOTHI, TOJIYYEHHOTO BOJIOH MPHU TEINIO0OMEHE ¢ HArPeThIM METAIITMYECKUM LIUITMHAPOM.
0. Onpenenenue ynenbHON TEIUIOEMKOCTH BEIIIECTBA.
1. UccnenoBanue mporecca UCTIapeHusl.

12. OnpeneneHne OTHOCUTENFHOM BIAKHOCTH BO3TyXa.
13. OnpeneneHue yaensHOM TEIIOTHI IJIABICHUS JIHA.
Paznen 7. diiekTpuyeckre ¥ MarHuTHbIE SIBJICHUS.
Dnektpusanus Ten. JBa poaa 3JeKTpuuecKux 3apsaoB. BzaumonelicTBue 3apsikeHHbIX Tel. 3akoH KynoHa (3aBUCUMOCTh CHIIbl B3aUMOJIEHCTBUS

3apsSOKEHHBIX TN OT BEJIMYHMHBI 3apsIOB U PACCTOSHUS MEXIY TelaMu)IaekTpuueckoe mnose. Hampsok€HHOCTH anekTpuyeckoro mods. [IpunHimn
CYIEPIO3ULIMH ATEKTPUUYECKUX IT0JIEN (HAa KAUECTBEHHOM YPOBHE).
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Hocutenu snextpudeckux 3apsioB. DJIeMEHTapHbIA eKkTprudeckuil 3apsia. Ctpoenue aroma. [IpoBOAHUKY M TUANEKTPUKUA. 3aKOH COXPAHEHUs
ANEKTPUYECKOTO 3aps/a.

DNEeKTPUUECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUYECKOT0 TOKA. ICTOUHHKY MOCTOSIHHOTO TOKA. J[elicTBUS 3JIEKTPHUUECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUM TOK B KUJKOCTAX U ra3ax.

Onektpuueckas nenb. Cuia Toka. DneKTprudeckoe HanpsbkeHue. ColpoTUBIICHUE IPOBOAHUKA. Y IEIBHOE CONIPOTUBIIEHHE BellecTBA. 3akoH OMa
Jutst yuactka uenu. [locnenoBarenbHoe U napajijieibHOEe COSMHEHNE TPOBOTHUKOB.

PaGota u MOIIHOCTB 3JEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DinekTpuyeckue Lenyd U MOTPeOUTENN 3JIEKTPUUYECKONW SHEPrHH B OBITY.
Kopotkoe 3aMbikanue.

[TocTostHHBIE MarHuThl. B3anmoaelicTBre NOCTOSAHHBIX MarHUTOB. MarHuTHoe 1nosie. MarHuTHOe nojie 3eMIM U €ro 3Hau4€HHUe Ui J)KM3HU Ha
3emute. OnbIT Dpcerena. MarHuTHOE 1MOJIe AJEKTPUIECKOTO ToKa. [I[puMeHeHne 2IeKTpOMarHuToB B TeXHUKE. JlefCTBHE MAarHUTHOTO TIOJISE HA P OBOTHUK
C TOKOM. DJIEKTPOJBUraTeNb MOCTOSHHOIO TOKA. Mcrioyib30BaHue 3JIeKTPOABUraTENEe B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Omnbitel @apanes. SBnenue anmekTpoMarauTHON HAYKIUU. [IpaBmio Jlenna. Diekrporeneparop. CriocoObI MOYIEeHUS AIEKTPUICCKON SHEPTUH.
DNEKTPOCTaHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.
DnekTpu3anus Tel.
JIBa pojia 2JIEKTPUUECKUX 3apsI0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpolCTBO U IEHCTBUE DIIEKTPOCKOIIA.
DnexTpocTaTHuecKas HHIAYKIIHS.
3aKOH COXpaHEHUs FIEKTPUUECKUX 3apsI0B.
[TpoBOMHUKYN U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUI 3JIEKTPUUYECKOTO MOJIS.
HcTouyHNKH MOCTOSHHOTO TOKA.
JlelicTBUS 2IIEKTPUYECKOTO TOKA.
0. DneKTpUYECKHA TOK B )KHUIKOCTH.
1. I'a30BeIit pa3psim.
12. 3mepeHune CHITBI TOKa aMIIEpPMETPOM.
13. 3mepenne 37IeKTPUIECKOr0 HANPSDKEHUST BOJIBTMETPOM.
14. PeocTat u Mara3uH COMPOTUBIICHHIA.
15. B3auMoeiicTBHE ITOCTOSIHHBIX MAarHUTOB.
16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IelIeHHs TTOTI0COB MarHuTa.
17. MonenupoBaHie MAarHUTHBIX TOJIEH TTOCTOSTHHBIX MAarHUTOB.
18. OmeIT Dpcrena.
19. MarauTHOE 10JIe TOKa. DJIEKTPOMAarHuT.
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20. JlelicTBUE MarHUTHOTO I0JISl HA IPOBOJIHUK C TOKOM.
21. DneKTpoABHUraTesb MOCTOSIHHOTO TOKA.
22. VccrienoBanue sBICHUS SIEKTPOMAarHUTHON MHIIYKIIHH.
23. OnbiTer Dapaest.
24. 3aBHCHMOCTb HalpaBJIeHUs] MHIYKLIIHOHHOTO TOKa OT YCJIOBHUH €ro BO3HUKHOBEHHUS.
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnusie pabomot u onvimel.
OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue qecTBUS 3JEKTPUYECKOTO MO HA IPOBOAHUKU U IUAJIEKTPUKH.
COopxka u mpoBepka padOThl AIEKTPUUECKON IEMH MOCTOSHHOTO TOKA.
W3mepeHue u peryarupoBaHue CUIIbI TOKA.
W3mepenue u peryiupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UTYILIETO Yepe3 PE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOpa U HANPSKEHUs Ha Pe3UCTOope.
OnpIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IJIOLAAN IONEPEUYHOr0 CEYEeHUs U
MaTepuana.
[IpoBepka mpaBuiia CI0KEHHsI HAMIPSKEHUH MTPU [TOCIIE0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuiia JUIst CUIIbI TOKA MPH NMapauIeIbHOM COeTMHEHUN PE3UCTOPOB.
10. OnpeneneHue pabOTHI AITEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. OnpezneneHrie MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIIEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIIETO Yepe3 JIAaMIIOUKY, OT HAIpsKSHUsS Ha HEH.
13. Onpenenenue KIIJI narpeBarens.
14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MArHUTOB.
15. M3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX OObEMHEHUH U Pa3/IeICHUH.
16. NccnenoBanue ASWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI B3aUMOACHUCTBUS KAaTYIIKH C TOKOM U MarHuTa OT CHJIbI TOKa U HAIpaBJIEHUS TOKA B KaTYILKE.
18. N3yueHue neiicTBUS MArHUTHOTO TTOJIST Ha TPOBOIHUK C TOKOM.
19. KoHctpyupoBanue U u3ydeHne padoThI JIEKTPOIBUTATEIIS.
20. Usmepenne KI1/ anekTpoaBuraTenbHON YCTAHOBKH.
21. OIBITHI IO UCCIIEIOBAHHIO SBJICHHS DJIEKTPOMArHUTHON WHAYKIIMHU: UCCIIEIOBAaHNE N3MEHEHHI 3HAYCHHUS ¥ HAIPaBJICHUS MHIYKIIMOHHOTO TOKA.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne ¢u3uMKkyu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIIPABICHO HA JOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB.

B pesynbrare uzyuenust pU3MKM Ha ypoBHE OCHOBHOI'O 0011ero o0pa3oBaHus y oOyuaromierocsi OyayT cOpMHUPOBaHBbI CIIEAYIONIUE JTNIHOCTHBIE
pe3yJIbTaThl B YaCTH:
1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:
- IPOSIBJIEHNE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pU3NUECKON HAYKH;
- IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYKIEHMH OOIIECTBEHHO 3HAUMMBIX U 3THYECKHUX MPOOJIEM, CBSI3aHHBIX C INPAKTUYECKUM MPUMEHEHHEM
JNOCTUKEHUHN PU3UKY;
- OCO3HaHME BAKHOCTH MOPAJIbHO-ITUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YUEHOIO;
3) 3cTeTH4eCcKOro BOCIMTAHUSA:
- BOCIIPUATHE ICTETUYECKUX KauyecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO TOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
- OCO3HaHME LIEHHOCTH (U3UUECKOM HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTMH, BaKHEHIIeH COCTaBISAIOICH
KYJIbTYpBI;
- pa3BUTHE HAY4YHOM JII0003HATENLHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYpbl 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONMOTYYHS:
- OCO3HAaHHME IIEHHOCTH 0€30MacHOro o0pasza J>KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpPE, BaKHOCTU MpaBHJI O€30MacHOr0 IOBEAECHUS Ha
TpPaHCIOPTE, Ha JI0POrax, C AMEKTPUUECKUM U TEIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSX;
- ¢(hOpMHUPOBAHHOCTH HABBIKA Pe(PICKCHH, TPU3HAHUE CBOETO MTPaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa y IPYroro 4ejaoBeKa;
6) Tpya10BOr0 BOCIMTAHMSA:
- aKTUBHOE Y4acCTHe B PEILICHUH MPAKTHUECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHOM OpraHu3alu, ropoja, Kpas) TEXHOJIOTMYECKON U COLMAIbHON
HaIpPaBJIEHHOCTH, TPEOYIOIKX B TOM YKcie U (GU3NUECKUX 3HAHUI;
- UHTEpEeC K MPAKTUYECKOMY H3yUeHUIO0 Mpodeccuii, CBA3aHHbBIX ¢ (PU3UKOM;
7) 3K0JI0THYECKOr0 BOCTIMTAHUSA
- OpMEHTalUsl HAa TpUMEHeHue (pU3NMuecKux 3HaHWM JJIs penieHus 3ajad B 00JIaCTH OKpYXKarolled cpepl, MIaHUPOBAHUS MOCTYIKOB M OIEHKU HX
BO3MO>KHBIX ITOCJIEICTBUH /ISl OKPY’KaIOILEN CPEIbL;
- OCO3HaHMeE I100ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;
8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM COLMAJIBLHON ¥ IPUPOIHOM CPeAbI:
- IOTPeOHOCTh BO B3aUMO/ICHICTBUHU NTPH BBIITOJHEHUH UCCIIEJOBAHUI U IPOEKTOB (PU3MUECKON HAIIPABICHHOCTH, OTKPBITOCTh OIIBITY U 3HAHUSAM JIPYIHX;



- IOBBIILICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO e TEIbHOCTb;
- oTpeOHOCTh B (POPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYTUPOBATh UACH, TOHATHS, TUIIOTE3bI O PU3MUECKUX 00BEKTAX U SBICHUAX;
- oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTE! B 001acT (QU3UKY;
- IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUM;
- CTpeMJICHUE aHATTM3UPOBATh U BBISBJISATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U SKOHOMHKH, B TOM YHCJIE C UCIOIB30BaHNEM (PU3NYECKUX 3HAHMIA,
- OIICHKA CBOMX JICHCTBUI C YUETOM BIMSHHUS HA OKPY>KAIOUIYIO CPEy, BO3MOXKHBIX TTTOOAIBHBIX ITOCIEACTBUH.
METAINIPEAMETHBIE PE3YJIbTATBI
B pesymbrare ocBoeHHs TporpaMMbl M0 (U3MKE Ha YpPOBHE OCHOBHOTO 0OmEero oOpa3oBaHus Yy oOydaromierocss OyayT
chOpMUPOBAHbI MeTANPeIMEeTHbIE Pe3yJabTaThl, BKIIOUYAIOIIME [O3HABATENIbHBIE YHUBEpCAIbHbIE YueOHBIE JEWCTBUSA, KOMMYHUKATHUBHBIC
YHHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIATHBHBIC YHUBEPCAIbHbBIC YIeOHbIE IEHCTBUS.
Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Joruyeckue aeiicrBus:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);
YCTAHABJIMBATh CYIECTBEHHBINH MPU3HAK KJIACCU(PUKALMU, OCHOBAHMSI JUIsl 0000ILIEHUS U CPAaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpPUBAeMbIX (paKTaxX, JAHHBIX U HAOMIOEHUSX, OTHOCSIIMXCS K (PU3MUECKUM SBICHUSM;
BBISIBJISITH IPUUMHHO-CIIE/ICTBEHHBIE CBSI3U MPU M3YYEHUU (PU3NYECKUX SIBICHUN U MPOILIECCOB, AENaTh BBIBOJBI C UCIOJIB30BAaHUEM JENYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BETUYHH;
CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus ydyeOHoM (u3mdeckoil 3amayn (CpaBHEHHUE HECKOJbKHX BapUAaHTOB pEIICHHs, BHIOOp HamOoliee
MOAXOISALIETO C YUETOM CAMOCTOSTENBHO BBIIEICHHBIX KPUTEPHUEB).
Bba3oBble uccienoBareibckue 1eiCTBUSA:
UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIBCKUII HHCTPYMEHT IO3HAHNUS;
MIPOBOAUTH IO CAMOCTOSITEILHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIA (U3MUECKUH SKCIEPUMEHT, HEOONbIIOE HCCIeI0BAaHUE (PU3NUYECKOTO
SIBIICHUS;
OLIEHHMBATh HA IPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TOIYYEHHYIO B XOJI€ UCCIIEI0BAHUS WA SKCIIEPUMEHTA;
CaMOCTOSITENTbHO (hOPMYITHPOBaTh 000OIIEHNUS M BBIBO/IBI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, OIIBITA, UCCIIE0OBAHUS;
MIPOrHO3HPOBATh BO3MOXKHOE JlallbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKKE BBIABUTATD MPEIIOJIOKEHNUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX
U KOHTEKCTaXx.
Padora ¢ undopmanmeii:
MPUMEHSTh Pa3IMYHbIE METObl, HHCTPYMEHTHI U 3allpoChl MPU MOHUCKE M 0TOOpe MHGOPMAallMU WIM JTAaHHBIX C YYETOM MpeNIOoKEHHOW ydueOHOM
¢buznveckoil 3aaun;
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIMIO Pa3IMUHBIX BUIOB U (DOPM IpE/ICTaBICHHUS,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (HOpMY HpeACTaBiIeHUS WHPOPMALMU U WUIIOCTPHPOBATh pELIaeMble 3a7ayd HECIOKHBIMU CXEMaMH,
JTuarpaMMaM#, HTHOU rpauKoi U UX KOMOMHAITUSMU.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e H1eiicCTBUS:
B X0JIe 00CYXJeHHsI Y4eOHOr0 MaTepualia, pe3yJbTaToB Ja00opaTOpPHBIX pabOT M MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI U
BBICKa3bIBaTh UJIEH, HALIEJICHHbIC HA PEIICHUE 3a/1a41 U MOJIepKaHue 0J1aro)KenaTeIbHOCTH OOIIEHUS;
COIOCTABJIATH CBOU CYXJICHUS C CYXJACHUSAMH JIPYTUX YYaCTHUKOB JHaJora, OOHApy>KUBATh Pa3Inyie U CXOJCTBO MO3HULIUH;
BBIPAXaTh CBOIO TOUKY 3P€HUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;
MyOJINYHO MPEACTABIATH PE3YJIbTAThl BBITOJTHEHHOTO (PU3HMUECKOTO OMbITA (3KCIIEPUMEHTA, UCCIIETOBAHMS, IPOCKTA);
IIOHMMATb U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHIMBHUyaIbHON pabOThI IPU pEIIEHUH KOHKPETHON (PU3NUECKOl podIieMbl;
IIPUHUMATD 1€JI1 COBMECTHOM €A TEIIbHOCTH, OPIraHU30BbIBATh IEUCTBUS 10 €€ JOCTUKEHHIO: PACIPEENIATh POJIH, 00CYKIATh IPOLIECCH U PE3YJIbTAThI
COBMECTHOH paboThl, 060011aTh MHEHHS HECKOJIBKHUX JIIOJIEH;
BBITOJIHATH CBOKO YaCTh PA0OTHI, JOCTHTasi KAYeCTBEHHOTO Pe3yJIbTaTa M0 CBOEMY HAIPABICHUIO M KOOPIUHHUPYS CBOU JICHCTBUA C IPYTHMHU WICHAMU
KOMaH/bl;
OLIEHHMBATh KAYECTBO CBOETO BKJIA/1a B OOLIUI MPOAYKT IO KPUTEPUSIM, CAMOCTOSTENIbHO CPOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.
PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIe el CTBUS
Camoopranuzanmusi:
BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTYalUAX, TPEOYIOLUIUX AJIs pelieHus] pU3NUecKuX 3HaHU;
OpPUEHTUPOBATHCS B PA3JIMYHBIX [TOAX0/1aX MPUHATHUS pelIeHUH (MHAUBUIYyaJIbHOE, IPUHITHE PEIIEHUS B TPYIIIE, IPUHIATHE PELIEHUI TPYIIOi);
CaMOCTOSITENILHO COCTABJIATh AJITOPUTM pPELICHUs (PU3MUECKON 3aJa4yM WIN IJIaHAa UCCIEJ0BaHMS C Y4ETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MPEJIaraéMble BApUAHThl PELICHUH;
JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIlICHHE.
CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:
JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalllu U MpeylaraTh IjaH €€ N3MEHEHNUS,
OOBSACHATH MPUYUHBI JOCTHKEHUS (HEAOCTHXKEHNUS) pe3y/IbTaTOB AESITEIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;
BHOCHUTBH KOPPEKTHBBI B JICATEIBLHOCTH (B TOM YHCJIE B X0/ BBIIOIHEHUS (DU3UYECKOTO UCCIIEAOBAHUS MIIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSATEINBCTB,
M3MEHUBILUXCS CUTYallUi, yCTAHOBJICHHBIX OMUOOK, BOSHUKIIUX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBUE PE3YNbTATa LEIH U YCIOBUIM;
CTaBUTH ce0s1 Ha MECTO JIPYroro 4eJIOBeKa B X0JI€ CIopa UM AUCKYCCUHU Ha Hay4yHYIO TEMY, IOHUMaTh MOTHBbI, HAMEPEHHS U JIOTHUKY JIPYTroro;
MIpU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelIeHnH (PU3NUECKUX 3ajad WK B YTBEPKACHUIX Ha HAYUHbIE TEMbI M TaKOE 5K€ MPaBo JPYroro.
IMPEJAMETHBIE PE3YJIBTATbBI

K koHIy 00y4yenus B 8 kJiacce rnpeiMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YJarOIIMXCS YMEHU:
HCIIOJIb30BaTh MOHATHUA: Macca U Pa3MEPbl MOJIEKYII, TEIIOBOE ABM)KEHHE aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAUINYECKUE U
amopHbI€ Tea, HaChIIEHHBIM U HEHACHIIICHHBIH Map, BIaXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTHUsl, TEIJIOBON ABUTaTENb, JIEMEHTAPHBIH
NEKTPUYECKUH 3apsil, SIEKTPUUECKOE T10JI€, TPOBOJHUKHU U IUAIEKTPUKH, TOCTOSIHHBINA AIEKTPUYECKUI TOK, MATHUTHOE I10JIE;



pa3nuyath ABJICHMS (TEIJOBOE pACIIMPEHUE M cXKaTue, Tersolepeaaya, TEIUIOBOE paBHOBECHE, CMauMBaHHE, KANWUISPHbIE SBJICHMS, UCIApeHUe,
KOHJICHCAllMsl, IIJIaBJI€HNE, KPUCTAJUIM3alUs (OTBEpAEBaHNE), KUIIEHUE, TeIIoepeiada (TeIONpOBOAHOCTh, KOHBEKLUS, U3IyUEHHE), MIEKTPU3ALIU S
TeJl, B3aUMOJICHCTBHE 3apsi/ioB, EHCTBUS 3JIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIEHCTBME MAarHWTOB, J€MCTBUE MArHUTHOTO IOJIS Ha
IIPOBOJAHUK C TOKOM, JIEKTPOMAarHWTHAas MHAYKLHS) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX JaHHOE
¢buznyeckoe BICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PM3MUECKUX SBJICHUN B OKPYKAIOIIEM MHUpPE, B TOM 4yHCle (PU3MUECKUE SBICHHS B MPUPOJIE: TTOBEPXHOCTHOE
HaTsDKEHHE U KalWUIpHbIC SBJICHHS B MPUPOJE, KPUCTAIIBI B Mpupoe, udiydyenue ColiHla, 3aMep3aHue BoJ0EMOB, MOPCKUE Opu3bl, 00pa3oBaHue
POCBI, TyMaHa, UHEsl, CHETa, YJIEKTPUYECKHE SIBICHUS B aTMOC]epe, HIEKTPUIECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T10J1€ 3eMJIH, Apeiid MOIF0COB, POIbh
MarHuTHOTO TOJS Ui JKU3HM Ha 3emJie, NOJSPHOE CUsHHME, IPU 3TOM IEepeBOIUTH MPAKTUYECKYIO 3a7ayy B y4eOHYIO, BBIIENATH CYIIECTBEHHbIE
CBOMCTBA (MPU3HAKH) GU3UIECKUX SBICHHIA;

OIUCHIBATh U3YyYCHHbIE CBOMCTBA TeJ U (PU3MYECKHE SBICHUS, UCTONb3Yys (PU3MUECKUE BETUYMHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPrusi, KOJIMYECTBO
TEIUIOTHI, YAeIbHAs TEIUIOEMKOCTb BELIECTBA, yJEJIbHAs TEIUIOTA IUIABICHMsA, yJelbHAas TEIUIOTa MapooOpa3oBaHMs, yA€IbHAs TEIUIOTa CrOpPaHUS
TOIJINBA, KO3(pULMEHT MOJe3HOro NeHCTBUSA TEIIOBOM MalllMHBI, OTHOCUTEIbHAs BIAXKHOCTh BO3/yXa, J3JEKTPUYECKUN 3apsi, CHJa TOKa,
ANEKTPUYECKOE HANpsKEHUE, CONPOTUBIIEHUE MPOBOJHHUKA, YIEIbHOE COIPOTUBIIEHUE BELIECTBA, pabOTa U MOIIHOCTb AJIEKTPUUYECKOrO TOKA), MPHU
OINMCaHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICI MCIIOJIb3YEMbIX BETUYMH, 0003HAYEHUS U €JMHULIBI (PU3NYECKUX BEJINYMH, HAXOIUTh (POPMYIIBL,
CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYMHAMU, CTPOUTH I'paUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;
XapaKTepu30BaTh CBOICTBA Tell, (PU3NUYECKHE SBJICHUS U MPOLIECCH, UCIIOJIb3YsI OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH CTPOCHUS
BEIIECTBA, IPUHIINII CYIIEPIO3ULIUH TOJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUsI 3aps/a, 3akoH OMa 1 yuacTka 1ieny, 3akoH Jxoyns—Jlenna,
3aKOH COXPaHEHUs SHEPTUH, IIPU ITOM JIaBaTh CJIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3alHUChIBATH €r0 MATEMATHUYECKOE BBIPAKEHUE;

O0BACHATH (PU3MUECKUE ITPOLIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallUii MPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbISIBIATH IPUIMHHO-
CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYEeCKHUX IIaroB ¢ onopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (U3MYECKUX SIBICHUH, (PU3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a1auu B 2—3 IEHCTBHSI, UCIIONIb3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3HMUECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3a/1aun
3aMuChIBaTh KPAaTKOE YCIIOBUE, BBISBIATH HEJOCTATOK JIAHHBIX ISl PEILIEHUs 33/1a4H, BHIOUPATh 3aKOHBI U ()OPMYJIIbI, HEOOXOAUMBIE [Tl €€ peIIeHNUs,
MIPOBOJIUTH Pacy€Thl U CPABHUBATH MOJIyY€HHOE 3HaUeHHE (PU3NUYECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh NpoOIeMbl, KOTOPhIE MOXKHO PEIIUTH MPU MOMOIIN (PU3NIECKUX METOAOB, UCIOJB3YS OMMCAHNE UCCIIEIOBAHMS, BBIIEIATH IPOBEPSEMOE
MIPEII0JIOKEHNE, OLIEHUBATh IPABUIILHOCTD MOPSIJIKA TPOBEIECHUS UCCIEA0BAHNUS, ATaTh BBIBOBL;

MIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKUX CBOMCTB TeJ (KalUJUIApPHbIE SBICHHS, 3aBUCMOCTb JIaBJICHUS BO3/1yXa OT
ero oobéMa, TeMIeparypbl, CKOPOCTH Ipoliecca OCTHIBAHMS M HarpeBaHUs MpPU M3JIYHYEHHUU OT IIBETa M3Jydaromiel (MOriyoaromnieii) moBepXHOCTH,
CKOpPOCTb UCIIAPEHUs BOJBI OT TEMIEPATYPHI KUAKOCTU U IJIOUIAAN €€ IOBEPXHOCTH, MIEKTPU3ALNS TNl U B3aMMOJEHCTBUE IEKTPUUECKUX 3aps/I0B,
B3alMO/ICIICTBHE MOCTOSIHHBIX MAarHUTOB, BU3YaJIN3allMsl MATHUTHBIX MOJIEH OCTOSTHHBIX MAarHUTOB, JMCTBHUSI MATHUTHOTO TIOJISl HA TPOBOJAHUK C TOKOM,
CBOWCTBA JIEKTPOMArHMTa, CBOMCTBA 3JEKTPOIBUTATEIIS TOCTOSIHHOTO TOKA): (POPMYIMPOBATH MPOBEPSIEMbIE MPEATIONIOKEHHS, COOMPATh YCTAHOBKY U3
IIPEUI0KEHHOI0 000PYA0BaHUs, OMMCHIBATH X0 ONbITA U (POPMYJINPOBATH BHIBOJIBI;



BBITIOJIHATE TPSIMbIE M3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEIBLHON BIAQXKHOCTH BO3AyXa, CHJIBI TOKA, HAIPSIKEHHUS C HCIOIH30BAHHEM AaHAIOTOBBIX
pruOOPOB U TATYNKOB PU3NYECKUX BEITUYHH, CPABHUBATH PE3YJIbTAThI U3MEPEHUN C YIETOM 3a/1aHHON aOCOIFOTHON MOTPEITHOCTH;

MPOBOJIUTH HKCCIICIOBAHNUE 3aBUCHMOCTH OJHOW (PU3WYECKOW BEIWYUHBI OT JPYrol C MCIOJIb30BAaHWEM IMPSMBIX H3MEpPEHUN (3aBUCHMOCTH
COMPOTHUBIICHUS MPOBOJHUKA OT €T0 JUTMHBI, ITIOIIA/I1 OTIEPEYHOT0 CEYEHUS U YIETbHOTO COTPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CHIIBI TOKA, UTYIIETO
4yepe3 MPOBOJIHUK, OT HAMPSIKCHHsI HA MPOBOJIHKUKE, MCCIICIOBAHUE MTOCIIECIOBATEILHOTO U MapalICIbBHOTO COSAMHEHUN TTPOBOIHUKOB): INIAHUPOBATH
UCCIIeIOBAHKE, COOMPATh YCTAHOBKY M BBITIOJHSATH U3MEPEHHSI, CIICTYS TPEATI0KEHHOMY IUIaHy, (PUKCHPOBATH PE3YJIbTAThl OTYYEHHOM 3aBHCUMOCTH B
BUJIE TaONHII U TpadUKOB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIEIOBAHNUS;

MIPOBOJNTHh KOCBEHHBIC M3MEpPEHUs (PU3MUECKHX BENIWYWH (yAelnbHAs TETUIOEMKOCTHh BEIECTBA, COMPOTUBIICHHE MPOBOJHUKA, paboTa M MOIIHOCTH
ANEKTPUYECKOTO TOKA): IJIAHUPOBATH W3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIENysl MPEII0XKEHHOW MHCTPYKIHMHU, U BBIYUCIATH
3HAYEHHUE BEJINYHHBI;

coOJTIOAATh MpaBUiia TEXHUKH 0€30MaCHOCTHU MU padoTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

XapaKTEePU30BaTh MIPUHIUIIBI IEUCTBUS N3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONMOPO HA UX OMHUCAHUS (B TOM YHUCIIE: CUCTEMAa OTOIUICHHUS
JIOMOB, TUTPOMETp, MMapoBasi TypOMHA, aMIIEPMETP, BOJILTMETP, CUETUUK IIIEKTPUUECKON SHEPTUH, IIEKTPOOCBETUTENIbHBIE TPUOOPHI, HATPEBATEIbHbBIE
AIEKTPONPUOOPHI (MPUMEPHI), IEKTPUUECKUE MPEIOXPAHUTENH, DJICKTPOMArHUT, SJEKTPOJABUTATENb IMOCTOSIHHOTO TOKa), WCIOJIb3Ys 3HAHUS O
CBOMCTBAaX (PM3UUYECKUX SIBIICHUN U HEOOXOAUMBIE (PU3NYECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA M M3MEPHUTENbHBIC MPUOOPHI MO CXEMaM U CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIA TEPMOMETP,
TEPMOC, TICHUXPOMETP, THUTPOMETP, ABUTrATEb BHYTPEHHErO CrOpPaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTABISATh CXEMbl JIIEKTPUUYECKUX LIENel ¢
MOCJIeIOBATEIBHBIM U MapaJIICIbHBIM COSMHEHUEM DJIEMEHTOB, pa3yinyasi yCIOBHbIE 0003HAUEHUS SJIEMEHTOB AJICKTPHUUECKUX IICTICH;

MPUBOJUTH MPUMEPHI (HAXOAUTh HWH(OPMALIUIO O MPHUMEpax) MPaKTHUECKOTO MCIONb30BaHMs (PU3MYECKUX 3HAHUI B TMOBCEIHEBHOM JKU3HU IS
oOecrieueHrss 0E€30MACHOCTH TpHU OOpalieHnd C NpUOOpaMH U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUsS 3JI0POBbS M COOJIIOACHHUS HOPM
9KOJIOTUYECKOIO MTOBEJCHUS B OKPYXKAIOIIEH cpefie;

OCYIIECTBJIATh MOUCK MH(OopMaluu pusudeckoro cojaepxkanus B IHTepHeTe, HA OCHOBE MMEIOIIUXCS 3HAHUW U MYTEM CPaBHEHUS JOTOTHUTEIBHBIX
HMCTOYHUKOB BBIIETIATH HH(POPMAIIHIO, KOTOPas SABISETCS TPOTUBOPEUHBON MITH MOKET OBIThH HEJIOCTOBEPHOIA;

WCIIOIB30BaTh TP BBIMOJTHEHUU YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATypy (PU3HUECKOTO COACpPKaHUsI, CIIPAaBOYHBIC MaTEPHAIIbI, PECYPCHI
cetu IHTepHET, BIaieTh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHBIC MUChMEHHBIE M KPATKHUE YCTHBIE COOOIIeHUs, 000011ast HH(POpMAIHIO U3 HECKOIBKUX UCTOYHUKOB (DU3UIECKOTO COJICPKAH U,
B TOM YHCJI€ TyOJTUYHO MPECTABIATh PE3YIbTaThl MPOSKTHON MU UCCIIEI0BATEIECKON IEITEIHHOCTH, IPU TOM TPAMOTHO MCTIOJb30BaTh N3YYCHHBIN
MOHATHIHBIN ammapar Kypca pU3uKH, COPOBOXKAATH BBICTYIUICHHUE TTPE3EHTAIINEIH;

TIPH BBITIOJTHEHUH YU4E€OHBIX MPOEKTOB M UCCIIEIOBAHNM (PU3HUUECKUX TIPOIIECCOB PACTIPEIEIIATh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C MIOCTABIICHHBIMH
3aJladyaMHu, CJIEIUTh 32 BBITIOJHEHUEM TUIaHA JACUCTBUIA U KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHUBATH COOCTBEHHBIN BKIIA] B JAESITEIbHOCTH TPYIIIHI,
BBICTpPaNBaTh KOMMYHUKATUBHOE B3aMMOICHCTBHE, IPOSIBIISS TOTOBHOCTh pa3peniarh KOH(QIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

No HaumeHnoBaH#e pa3iesioB ¥ TEM IIPOrPaMMBI
/o

Pa3nes 1. TensioBble siBJIeHUs!
1.1 Crpoenue u cBoiicTBa BeLiecTBa

1.2 TemioBbie poLIECChI

Hroro no pazneny
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
2.1 Dnexrpuueckue 3apsabl. 3apsHKSHHBIE TENa U UX

B3auMo/ieiicTBHE
2.2 TlocCTOSIHHBIN ANIEKTPUYECKHI TOK
2.3 MaraurtHbIe SBICHUS

2.4  DneKTpOMarHuTHas HWHIYKIHS

Hroro no pazneny

Bcero

24

26

23

37

KomngecTBo yacos

Kontponbnsie JlaGopaTtopHbie

paboThI

paboThI

DnekTpoHHbIEC (IU(PPOBHIE)
00pa3oBaTeNbHBIE PECYPCHI

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

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubnnoreka IIOK
https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bubmorexa [JOK
https://m.edsoo.ru/7f4181ce


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

Ne i/

10.

11.

12.

ITOYPOYHOE IIVIAHUPOBAHHUE

Tema ypoka

OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU U UX
ONBITHBIC TOATBEPKAEHUSI. Macca 1 pa3Mep aTOMOB U MOJIEKYJT

Mopnenu TBEPAOTO, KHUAKOIO U Fa3000pa3HOro COCTOSIHUM BEILIECTBA.
OOBsicHEeHHE CBOWUCTB TBEPAOTO, KHUJIKOIO M ra3000pa3HOro COCTOSHUMN
BEILECTBA HA OCHOBE IOJIOKEHUI MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
Kpucrannuueckue u amopgHbie Tena

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKCHUS
YaCTHI]

Buytpennss sneprusi. CnocoObl H3MEHEHUs! BHYTPEHHEH SHEPruu
Buns! Tenonepenaun

KomnuectBo TetioTel. Y aenabHas TEIIOEMKOCTE

VYpaBHeHue TeroBoro 6ananca. TermiooOMeH U TEeMI0BOe paBHOBECHE
JlaboparopHas paboTta "HccienoBanue sBIeHUS TEIIOOOMEHA MPH

CMEIIMBAaHUM XOJOJAHOUN U ropsiueit Bob!"

PacueT xonuuecTBa TCIIJIOTHI, HGO6XOJII/IM01"O AJi1 Harp€BaHUA TCJIa U
BBIACIIEICMOI'O UM IIPU OXJIAXKICHUN

JlaboparopHas pabota "OnpeneneHre yaenbHON TETIOEMKOCTH BeiecTBa"

Pemenue 3amau

OHeprus TOIMBa. Y IeIbHas TEIJI0Ta CrOPaHUs

Jara uzydyenus

DNEeKTPOHHBIE U(PPOBBIE
00pazoBaTeNIbHBIE PECYPCHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5c60

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a6412

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7088

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6a98

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

Ne /1

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Tema ypoka
Pemenue 3amau. [ToaroToBka Kk KOHTPOJIBHOH padoTe.
Kontponbhas pabota «TemnnoBsie sBIECHUS

IInaBnenue n OTBCPACBAHUC KPUCTAIUNIMYCCKUX TCII. VaenpHas TenaoTa
IIJ1aBJICHUA

Pemenue 3amau
[TapooOpa3oBanue u kKoHaeHcanus. Mcmapenue

Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHIEHCAIUH.
3aBUCHUMOCTh TeMIIepaTyphl KUTMIEHUS OT aTMOC(HEPHOTO AaBIICHUS

Pemenue 3agau
Pemenne 3agau

Bnaxxnocts Boznyxa. Jlaboparopnas padota "Onpezenenne
OTHOCHUTEIIbHOM BIaKHOCTH BO3ayxa"

[TpunHtIMTIBI paOOTHI TEIIOBBIX ABUTaTeNe. [lapoBas TypOuHa. J[Burarens
BHYTPEHHETO CrOpaHus

KII/[] reruioBoro neuratens. TerioBbie ABUraTeIH U 3allIUTa OKPYKAFOIIEH
Cpebl.

3aKOH COXpaHEHUs U PEBPAILECHHS SHEPTUH B TEIUIOBBIX IIPOLIECCAX

[TonroroBka Kk KOHTPOJIBHOU padoTe 1o Teme "TennoBbie IBICHMUS.
W3meHeHne arperaTHbIX COCTOSIHUM BemecTsa”

KonTtponsHast padota o teme "TeruioBsie siBneHus. Mi3menenue
arperaTHbIX COCTOSIHMI BemecTna'

Jarta uzydenus

DJIEeKTPOHHBIE U(PPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

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

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0a83f2

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


https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Ne /1

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Tema ypoka
DnekTpusanus Tei. [IBa posa 31eKTpUUYECKUX 3apsia0B
B3anmoneiictBue 3apskeHHBIX Tell. 3akoH Kynona
Pewenne 3anau
DnekTpuueckoe nose. HanpsokeHHOCTh 3iiekTpuueckoro modis. [Ipuammn

CYTEPHO3UIINH IEKTPUUECKUX MOJIEeH
Hocurenu snexTpuueckux 3apsaoB. JiueMeHTapHblid 3apsa. CtpoeHue

aToMma

[IpoBOAHUKY M AUAIIEKTPUKHU. 3aKOH COXPAHECHUSI STIEKTPUUECKOTO 3apsia |
Pemenue 3agau

DIIEKTPUUYECKUI TOK, YCIOBHS €ro CyliecTBoBaHMs. McTouHnku
ANEKTPUYECKOT0 TOKA. J[eHCTBHS SIIEKTPUIECKOrO TOKA

DJIEKTPUUYECKUI TOK B METaJulaX, )KUAKOCTAX U ra3ax

DJeKTpuyecKas 1ernb U €€ COCTaBHbIE YaCTH

Cuia Toka. 3mepenue cuiibl Toka

JlaGopaTtopHas pabota "M3mepenne u peryaupoBaHue CHIIbI ToKa"

DnekTpuueckoe HanpsbkeHue. BoasTmerp.

Jarta uzydenus

DJIEeKTPOHHBIE U(PPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a90cc
bubmuoreka [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a9838

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8bd6

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a%e14


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

Ne /1

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Tema ypoka
Pemenune 3amau
ConpoTHBICHUE IPOBOJHUKA. Y IEITHHOE CONPOTHUBIICHUE BEIIECTBA
Pemenne 3amau
3aBUCHUMOCTH CHJIBI TOKA OT HampspKeHHs. 3akoH OMa JiJIsl ydacTKa ernu

JlaboparopHnas paboTta "HccienoBanue 3aBUCIMOCTH CHIIBI TOKA, UAYILIETO
4yepe3 pe3ucTop, OT CONMPOTUBIICHUS PE3UCTOPA U HATIPSIKEHUS Ha
pe3ucrope"

Pemenne 3agau
[TocnenoBarenbHOE U APAIEIHHOE COSAMHEHHUS TTPOBOIHUKOB

JlaGopaTtopHast pabota "[IpoBepka npaBuiIa CIOXKEHUS HATPSHKEHUH TIPU
MOCIIEI0BATEIbHOM COSTUHEHUH JIBYX PE3UCTOPOB"

JlaGopatopHas pabota "IIpoBepka npaBuia AJs CUIIbI TOKA IPU
MapaJyIeIbHOM CO€IMHEHNH PE3UCTOPOB"

Pemenue 3amau Ha npumeHeHne 3akoHa OMa JiJ1s pa3IM4HOr0 COEAMHEHUS
MIPOBOJIHUKOB

Penrtenue 3anau

PabGora u MOIITHOCTB 3JICKTPUUCCKOT'O TOKA. 3aKkoH I[)KOy.TISI-.HCHL[&

JlaGopaTtopHast pabota "Omnpenenenne padoThl ¥ MOITHOCTH
AIEKTPUUECKOTO TOKa"

Jarta uzydenus

DJIEeKTPOHHBIE U(PPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0ab3e0


https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

Ne /1

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Tema ypoka

DJEeKTpUYECKUe IEeTH U MOTPEOUTENN dIEKTPUIECKON SHEPTHH B OBITY.
Kopotkoe 3ambikaHue

Penrenue 3amau

[ToaroroBka Kk KOHTPOJBHOU paboTe 1O TeME "IIEKTPUUECKUE SIBICHMUSL.
[TocTosiHHBIN JIEKTpUYECKHUI TOK"

KonTpomipHas padora o Teme "Dnekrpuueckue sBieHus. [locTosTHHBII
AJIEKTPUYECKUM TOK"

ITocTosiHHBIE MATHUTHI, MX B3auMOAeiicTBHE. MarHuTHOE 1mosie. MarHuTHoe
moJie 3eMJIM M €r0 3HAYCHUE TS )KU3HU Ha 3EMITE

OmneiT OpcTena. MarHuTHOE 1oJie 3JIEKTPUIECKOro Toka MarHuTHoe noje
KaTyIIKH C TOKOM

Pemenne 3agau
JelficTBe MarHUTHOTO MOJISI HA POBOAHUK ¢ TOKOM. [IpaBuiio eBoit pyku.
Penrtenue 3anau

OneKTpoABUTaTeIb MOCTOSIHHOTO ToKa. Vcnonp30Banne
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel @apanes. MarHUTHBIN MOTOK. 3aKOH JIEKTPOMAarHUTHOM
nHaykuuu. [Ipasumno Jlenna

Penrtenue 3anau

OnextporeHeparop. CriocoObl MOTyYSHHS HNEKTPHUECKOW IHEPTUH.
DNeKTPOCTaHIIMY HAa BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU

Jarta uzydenus

DJIEeKTPOHHBIE U(PPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [IOK
https://m.edsoo.ru/ffOabd2c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOabea8

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0
bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0acld2

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c


https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Ne n/mt Tema ypoka Jarta uzydenus DJIEeKTPOHHBIE U(PPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI

66. [TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe "IIEKTPUIECKUE U
MarHuTHBbIE SIBJICHUS"
67. KoHnTtposbHast paboTta mo teme "DIeKTPUIECKUe U MarHUTHBIC SIBICHUS" bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14
68. PesepBHeIil ypok. Pabora ¢ TekcTamu. bubnmoreka [JOK
https://m.edsoo.ru/ff0acc5e
bu6mmoreka [IOK

https://m.edsoo.ru/ff0acdc6
Hroro: 68 gacos


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

