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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTABJICHA HA OCHOBE IMOJIOKEHHUH M TPeOOBaHMM K pe3yabTaTam
OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOW 00pa3oBaTeNbHOUN MporpamMmel, npeactaBieHHbXx B DI'OC 00O, a Takxke ¢ yuérom (demepanbHOA
paboueil nporpammsl Bociiutanusa U Konuenuuu npenojaBanus yueOHoro npeamera «Pusnkay.

Conepxanue mnporpammbl 10 (U3MKE HANpPaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM TI'PAMOTHOCTH OOYYaOUIMXCS U
OpraHu3aINI0 U3yYyeHHUs (PU3MKH Ha JNEATEITLHOCTHOM OocHOBE. B mporpaMme mo (u3uke y4uTHIBaIOTCS BO3MOMKHOCTH Y4€OHOTO IMpeaMeTa B
peanuzanuu TpedboBanuit @I'OC OO0 K miIaHUpyeMbIM JIMYHOCTHBIM U METAINIPEMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe MEXKIPEeIMETHbIE
CBSI3U €CTECTBEHHO-HAayUYHBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IEr0 0Opa3oBaHMsL.

IIporpamma mo Qu3MKe yCTaHaBIMBAET paclpelesieHue y4eOHOro marepuana 1o rojaM oOydeHus (IO KiaccaM), Ipejsaraer
MIOCJIEIOBATEILHOCTh M3yYEHHsI TE€M, OCHOBAaHHYIO Ha JIOTUKE DPa3BUTHS MPEIMETHOTO COJIEPXKaHHWS M Y4ET€ BO3PACTHBIX OCOOCHHOCTEH

o0ydJaronmxcs.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «®U3UKA»

®uszuka ABISETCS CUCTEMOOOPa3yIOIIMM JJIl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NYECKHE 3aKOHBI JEKaT B
OCHOBE TIPOIIECCOB U SBJCHMM, HU3ydyaeMbIX XHMMHEW, Ouonoruei, acrpoHomuedl u ¢usnueckor reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUHYIO0 KapTUHY MHpa, IPEJOCTaBIsIeT Hauboee sicHble 00pa3libl MIPUMEHEHHUs HAyYHOTO0 METO/a MO3HaHUs, TO €CTh CIlocoba
MIOJIyYEHUS JOCTOBEPHBIX 3HAHUH O MUpE.

OnHa W3 mIaBHBIX 3a37a4  (pusnueckoro oOpa3oBaHUS B CTPYKType oOmero oOpa3oBaHUS COCTOMT B  (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca K Hayke y 00y4aroIuxcsl.

Wzyuenne ¢u3ukn Ha 0a30BOM YpOBHE TPEANOiaraeT OBJIAJCHHE CIEAYIOIIUMH KOMIETEHTHOCTSIMM, XapaKTepU3yIOIIUMHU
€CTECTBEHHO-HAYyYHYIO IPAMOTHOCTb:

® Hay4yHO OOBSCHSATD SBJICHHUS;

® OICHHMBATh U IIOHHUMATh OCOOCHHOCTH HAY4YHOI'O UCCJICIOBAHUSA,



® VHTEpPIPETUPOBATH JAHHBIC U UCIIOJIb30BaTh HAYYHBIE JI0KA3ATEIbCTBA AJIs II0Jy4YEHUs BBIBOJOB.
Ienn n3yuenust pu3MKu Ha ypOBHE OCHOBHOIO 001Iero oopa3zoBaHus omnpejesneHsl B KoHuenuuu npenoaasanus ydeOHOro mpeamera
«®u3uka» B o0Opa3oBaTelbHbIX oOpraHu3anusax Poccuiickoir @enepanuy, peaau3yrolIMX OCHOBHBbIE OOIIE00pa30BaTEIbHbIE IPOrPAMMBI,

yTBepkAEHHOH pemenneM Komerun Munncrepcrsa npocsenienus Poccuiickoii @eneparun (mpotokoi ot 3 aexadpst 2019 r. Ne ITK-48H).

HEJA U3YYEHUS YYEBHOI'O ITIPEJJMETA «®U3UKA»:

e npuoOpeTeHHe MHTepeca U CTpeMJICHHs OOy4yaroIMXCsl K HAayyHOMY H3YYEHHUIO NPUPOAbI, PasBUTHE UX HHTEIUIEKTYaJbHBIX MU
TBOPYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE IMPEACTABICHUI O HAy4YHOM METOJAE IMO3HaHWS U (POPMUPOBAHHE HCCIIEIOBATEILCKOTO OTHOLIEHHUS K OKPYXAroIUM
SBJICHUSM;

e (QopMHpOBaHHE HAYYHOI'O MHPOBO33PEHMsI KaK pe3ysibTaTa M3yYeHHs] OCHOB CTPOCHHUS MaTepuu M (yHIaMEHTAJIbHBIX 3aKOHOB
¢buznky;

¢ (opmMHpOBaHUE NMPEICTABICHUH 0 POy (PU3MKH VI Pa3BUTUS APYIHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA;

® pa3BUTHE MPEACTABIECHUI 0 BOZMOXKHBIX cepax Oyaymien npodheccuoHalIbHON NesITeIbHOCTH, CBA3aHHON ¢ (PU3UKOH, MOATOTOBKA K
JanpHeeMy 00y4eHHI0 B ’TOM HaIlPaBICHHH.

JlocTHKeHHEe ITHX LeJIed MPOorpaMMsl IO (PU3MKE Ha yPOBHE OCHOBHOT'O 00OIIETr0 00pa3oBaHUs 00ECIEUNBACTCS PEILICHUEM CIIETYIOLINX
3ajau:

e npuoOpeTeHne 3HAHUN O TUCKPETHOM CTPOCHMHU BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBBIX, 3JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

e npuoOpeTeHre YMEHUI OMUCKIBATH U OOBSACHATH PU3NYECKHUE SIBICHUS C UCTIOIb30BAHUEM MOTYYEHHBIX 3HAHU;

® OCBOGHHE METOJOB pEUIeHHUs] NPOCTEHIIUX pacu€THBIX 3a/Jad C KCIOIb30BaHUEM (PU3NYECKUX MOJeNel, TBOPYECKUX U

IMPAKTUKO-OPUECHTUPOBAHHBIX 3a1a4;



® pa3BUTHE YMCHHH HAONIOAAaTh TPHUPOJHBIC SBICHUS M BBINOIHATh OIBITH, JAOOPATOpPHBIE Pa0OThI W IKCIEPUMEHTATHHBIC
UCCJIETIOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB;

e ocBoeHue NpuéMoB paboThl ¢ MHpopManuend (HU3NUECKOro CoJep)KaHus, BKIIOYas MH(OPMALIUIO O COBPEMEHHBIX JOCTHUKEHHSIX
bu3KKY, aHaNKU3 U KPUTUYECKOE OLICHUBaHKUE WH(OpMaIUU;

® 3HAKOMCTBO cO cdepamMu MNpodecCHOHATBHON [EeATEIbHOCTH, CBS3aHHBIMH C (DU3MKON, M COBPEMEHHBIMU TEXHOJOTHUSIMHU,

OCHOBAaHHBIMHM Ha JOCTMXKCHUAX (1)H3H‘l€CKOI>i HAyKH.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE
Ha usyuenue ¢usuku (6a30BbIl ypOBEHB) HA YPOBHE OCHOBHOTO 00IIer0o 00pa3oBaHus oTBOAUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2

yaca B HEJIeNI0), B 8 kitacce — 68 yacoB (2 vaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HEZIEI0).

Hpez[naraeMLIﬁ B IIporpaMme 1o (I)I/I3I/IKC MEpCUCHDb na60paT0pHHx pa60T 1 ONBITOB HOCHUT peKOMeH,[[aTCJ'IBHHﬁ XapaKkTep, YUUTCIIb
AC1acT BBI60p IMPOBECACHUA J'Ia60paTOpHLIX pa60T n OIIBITOB C y‘{éTOM HHAWBUAYAJIBbHBIX 0COOEHHOCTEH 06yqa}omnxc;1, CITMCKa

OKCIICPUMCHTAJIBHBIX 3a)1aH1/1171, npeajaracMaix B paMKax OCHOBHOT'O I'oCyJapCTBEHHOT'O 3K3aMEHa 110 (1)I/I3I/IKC.



COILEPKAHUE OBYYEHUSA

Paznen 6. TeruioBble siBJIeHHS.

OCHOBHBIE MOJIOXKEHHUSI MOJICKYJISIPHO--KMHETUYECKON TEOpUU CTPOEHHUs BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKy. OTIbITHI,
MOATBEPKIAIOIINE OCHOBHBIE MOJO0KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Mopnenu TBEPIOro, >KUIKOTO U razoo0pa3HOro cocrossHuil BemiectBa. Kpucraminyeckue u amopdubie Tena. OObsICHEHHE CBOMCTB
ra3oB, JKHUJIKOCTEH M TBEPJBIX TEJl HAa OCHOBE IMOJIOKEHUN MOJEKYISIPHO--KUHETHYeCKON Teopuu. CMauMBaHUE W KaNWJUISIPHBIC SIBICHUS.
TermoBoe paclimpeHue U CHkaTue.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBIKEHUS dYacTull. BHyTrpeHHsisi sHeprus. CrnocoObl HM3MEHEHHs
BHYTpPEHHEH dHEepruu: TeIuionepeada u copepiieHre padboTsl. Busl Teronepeaaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3ITy4eHUE.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. Te€rIOOOMEH M TEIIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOro OajaHca.
[InaBnenue u oTBepAECBaHUE KPHUCTAIMYECKUX BEIIECTB. YAeNbHAs TeruioTa ruiaBieHus. [lapooOpasoBanue u kouaeHcanusa. Mcnapenwue.
Kunenue. Y nenpHas Terora napooOpa3oBanusi. 3aBUCHMOCTh TEMIIEPATypPhl KUIIEHUS OT aTMOC(HEPHOTO JTaBICHUSI.

Bnaxxnocts Bo3ayxa.

DHeprus TOMBa. Y IeJbHas TEII0Ta CTOPaHMUSL.

[Ipunnumne: padote! TermnoBsix asurateneit KI1/ remnoBoro aeuratens. TermoBbie IBUTaTeId U 3allUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

JHemoncmpayuu.

. HabGmonenne 6poyHOBCKOTO JBHMIKEHUS.
. Habmonenue muddysum.
. Habmronenue sBieHUI CMauMBaHUS U KAMUTSIPHBIX SIBICHUM.

1

2

3

4. HaGmnroneHue TEIIoBOro pacIMpeHus Tell.

5. V3meHeHue naBieHus ra3a npyu U3MEeHEHUU 00bEMA U HarpeBaHUU W OXJIAXKICHUH.
6

. IIpaBuna uamepeHus TemMnepaTypabl.



7. Bunel Terionepenayu.

8. OxnaxaeHue Npu COBEPUICHUN PaOOTHI.

9. HarpeBanue npu coBepiIeHUH paOdOThHl BHEITHUMHU CHIIAMH.

10. CpaBHeHuUe TEIIOEMKOCTEN pa3IMUHbIX BEIIECTB.

11. HaOmroneHue KUIeHus.

12. HalGnroseHre MOCTOSHCTBA TEMITEPaTyphl IPH TIJIABJICHUU.

13. Mojenu TEIUIOBBIX IBUTATEIICH.

Jlabopamopnuvie pabomot u onvimel.

OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 10 HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEN.

Omnpenenenue AaBIeHUs BO3AyXa B OaJUIOHE MINPHIIA.

OMnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCIMOCTD JIaBIIEHUS BO3/yXa OT €ro 00bEMa U HArpeBaHUs WIIH OXJIXKICHHUS.
[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKOM TPYOKE OT TEMIEPaTypHI.
Habmronenne n3MeHeHus: BHyTpeHHEHW SHEPruu Teja B pe3yibTaTe TeIruionepeiadu U paboTsl BHEIIHUX CHIL

HccnenoBanue sBICHUSI TEIIO0OMEHA Ipu CMCIIMBAaHUU XOJIOJHOM U ropﬂqeﬁ BOJBI.
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OmnpezneneHye KOJIMYECTBA TEIUIOTHI, TOJIyY€HHOT'O BOJON MPHU TEIII000MEHE ¢ HarpeThIM METANTHYECKUM IIHIIUHIPOM.
10. Omnpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. WccnenoBanue nporecca UCIapEHHS.

12. Omnpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenue yaenbHON TEIIIOTHI IIABICHUS JIb/A.

Pazjnen 7. DiekTpuyeckue u MArHUTHBIE SIBJICHUSI.



Onextpuzanus Ten. JIBa poma sIeKTpUUECKHX 3apsfoB. B3aumonelicTBue 3apsikeHHBbIX Teil. 3akoH KyloHa (3aBUCUMOCTH CHIIBI
B3aMMOJEMCTBUS 3apsKEHHBIX TEJI OT BEJMUMHBI 3apsAJI0B U PACCTOSHUS MEXK1Y TE€JIaMu).

Onexrpuueckoe nose. Hanpsyk€HHOCTh 3neKTpuuecKoro mnosid. [IpuHIUN cynepno3uuuu 3JeKTPUYECKUX Iosied (Ha KayeCTBEHHOM
YPOBHE).

Hocutenun snektpuueckux 3apsaoB. DJIEMEHTapHbIA dieKkTpudeckuid 3apsia. CtpoeHue aroma. [IpOBOIHHUKM M JUANEKTPUKU. 3aKOH
COXpaHEHHUs dJIEKTPUYECKOTO 3aps/a.

DNEeKTPUYECKHUM TOK. Y CIIOBUSI CYIIECTBOBAHMSI JIEKTPUUECKOTO TOKA. VICTOUHUKHU MOCTOSIHHOTO TOKA. JISHCTBUS 2JIEKTPUUECKOTO TOKA
(TeryaoBoe, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B KUIKOCTSIX U raszax.

Onekrpuueckas 1enb. Cuiia Toka. DiekTpruueckoe HanpsbkeHre. COnpoTUBIECHUE MPOBOJHUKA. Y 1€JIbHOE CONPOTHUBIICHUE BEIIECTBA.
3axon OMa ais yyactka nenu. [locienoBarenbHoe U napauieabHOE COETUHEHUE POBOJIHUKOB.

PaboTta 1 MOITHOCTH 3JEKTPUUECKOTO TOKa. 3akoH JIxoyms—JIeHna. DiekTpruuecKue Henu U MOTPeOUTeNH dIEKTPUIECKON SHEPTHH B
ob1Ty. KopoTkoe 3aMbIkaHMe.

IlocTosiHHBIE MarHUTHL. B3anMozelcTBHE NMOCTOSHHBIX MarHUTOB. MarHuTHoe mnosie. MarHuTHoe mosie 3eMiIM M €r0 3HAYeHUe s
*U3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe 1moJje 3JIeKTpudeckoro Toka. [I[puMeHeHue 3eKTpOMarHuToB B TEXHUKE. J{elicTBUE MarHUTHOTO
10JIs1 Ha MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb MOCTOSIHHOTO TOKA. Vcrnonbp3oBaHue 31eKTpoABUraTeneld B TEXHHYECKUX YCTPOWCTBAaX U Ha
TpaHCIIOPTE.

OmnbiTel @apanes. SIBneHue nekrpoMaranTHoi uHAyKIuK. [IpaBuio Jlenna. Dnekrporeneparop. CrocoObl MONMydeHUs JIEKTPUIECKOM
SHEPruu. DNEKTPOCTAHLIMN Ha BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

1. Dnektpuszanus Te.

2. JIBa posa »NIEKTPUUYECKHX 3apsJIOB U B3aUMOJICHCTBUE 3apsyKEHHBIX Tell.

3. YCTpOHCTBO U IEHCTBHE AIIEKTPOCKOTIA.

4. DnexTpocTaTuuecKasi MHIYKIIHS.



3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKY U TUBTEKTPHUKH.
MoenupoBaHH€e CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M CcTOYHNKH MOCTOSTHHOTO TOKA.
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JlelicTBUA SIIEKTPUYECKOrO TOKA.

10. DneKkTpuvecKuii TOK B KHUIKOCTH.

11. T"a30Bblii pa3ps.

12. M3mepeHue cuiibl TOKa aMIEPMETPOM.

13. M3mepeHnue 31MeKTPUIECKOr0 HAPSHKEHUST BOJIBTMETPOM.

14. Peocrat 1 Mara3suH COIPOTUBIICHUH.

15. BzaumojeiicTBIE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTHU pa3AesieHus MOJICOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmeiT Dpcrena.

19. MarauTHOE 1oJie TOKa. DICKTPOMATHHT.

20. JleficTBME MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

21. DnexTpoABHUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS dJICKTPOMAarHUTHON MHTYKITHH.

23. OmpiTer Dapanes.

24. 3aBUCHUMOCTb HAIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHUS.
25. DnexTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

1. OnpITH MO HAOMIOACHUIO ANIEKTPU3ANUN TEJ MHAYKIIUEH U TIPU COMTPUKOCHOBEHUHU.



HccnenoBanue AeHCTBUS 3JEKTPUYESCKOTO MOJISI HA TPOBOIHUKU M JIMAJICKTPUKH.
COopka u TpoBepKa padOTHI IEKTPUIECKOH IETTH TOCTOSHHOTO TOKA.
W3mepenue U peryimpoBaHue CUJIbI TOKA.

W3mepenue u peryinpoBaHue HAMPSKEHUS.
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HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSIYKEHUS HA PE3UCTOPE.

7. OnbITbI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COIPOTUBIIEHMS NPOBOJHUKA OT €ro JUIMHBI, MJIOLIAAH MONEPEYHOIO
CEYECHMS U MaTepHaa.

8. IlpoBepka mpaBuiIa CI0KEHUS HAMPSHKEHUH ITPU OCIIEI0BATEIbHOM COEJUHEHNH JIBYX PE3HCTOPOB.

9. IlpoBepka npaBuiia AJisi CUJIbI TOKA IIPU NapajIeIbHOM COSAMHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. Onpenenenre MOIIHOCTH IEKTPUUECKOTO TOKA, BBIICTAEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKeHUsS Ha Heil.

13. Onpenenenue KIIJl HarpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MarHUTOB.

15. M3yuyeHune MarHUTHOTO MOJIsi MOCTOSTHHBIX MarHuTOB NMPHU UX 00BEAUHEHNUHU U Pa3/IEICHUH.

16. HccnenoBaHue ASHCTBUS 2JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnsIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U MarHUTa OT CHJIbI TOKA M HaIPaBJICHUS TOKa
B KaTYyIIIKe.

18. WM3yueHwue AeiicTBUS MATHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

19. KonctpynpoBaHue U U3y4eHUe pabOThl JIEKTPOIBUTATEINS.

20. Uzmepenue KIIJ] sanexTpoaBUraTeIbHON YCTaHOBKH.

21. OmbITBI TIO HCCIIEOBAHUIO SIBICHUS AJIEKTPOMArHUTHOM WHAYKIIMH: WCCIEIOBAaHHE W3MECHCHWH 3HAYCHHUS W HAlpaBIICHUS

WHIYKITMOHHOTO TOKa.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE
N3ydyenne Qu3uku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMpPABIICEHO Ha JIOCTMXKCHHUE JTUYHOCTHBIX, METAlPEIMETHBIX U

MMPEAMETHBIX O6paSOBaTCJ'IBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

B pesynbprate m3ydeHus GU3MKH HAa YpPOBHE OCHOBHOIO 0O0IIero obpa3oBaHus y oOydaromierocs OyAayT cOpPMHUpPOBAHBI CIICIYIOIINAC
JUYHOCTHBIE Pe3YyNIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCTIUTAHMS

® TPOsIBICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3MUYECKOI HAYKH;

® IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYKICHHMH OOLIECTBEHHO 3HAUMMBIX U ITHUECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHHUEM JTOCTHKEHUH (HU3UKY;

® OCO3HaHUE BaXHOCTH MOPAJIBHO--3TUYECKUX IPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) 3cTeTH4YEeCKOro BOCIUTAHMS:

® BOCHPHUATHE ICTETUYECKUX KAUeCTB (PU3NUECKON HAYKU: €€ TApMOHUYHOTO IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

® OCO3HAaHHE LIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHS MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, BakHEHIeH
COCTABJISIFOLIEN KYJIbTYPHI;

® pa3BUTHE HAyYHOH JIFOOO3HATENBHOCTH, HHTEPECa K UCCIIEJOBATENIbCKOM eI TETbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBHOI0 0J1ATONOJYYHS:



® OCO3HaHWE IICHHOCTH O€30MacHOTO 00pa3za >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH MPaBWI OE30MaCHOTO
MOBEJICHUS HA TPAHCIIOPTE, HA IOPOTraX, ¢ AMEKTPUIECKUM U TEIUIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBHSX;

e chopMUPOBaHHOCTH HaBbIKA peIICKCHH, TPU3HAHNUE CBOETO MpaBa Ha OMMOKY M TaKOTO YK€ MpaBa y IPyroro 4ejioBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

® AKTHMBHOE YYacTHE B pCIICHWHM MPaKTUYECKHX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHOW OpraHU3alMH, Topojaa, Kpas)
TEXHOJOTHYECKON M COIUAIbHOIN HAMPaBICHHOCTH, TPEOYIOUINX B TOM YUCIe U (U3MUECKUX 3HAHMIA,

® UHTEpeC K NPaKTHUECKOMY U3YUEHHIO MPOQECCHii, CBA3AHHBIX C (DU3HUKOIA;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

® OpHUEHTAIVs Ha MPUMEHEHHE PU3NYECKUX 3HAHUN [Tl pEeHIeHUs 3a1a4 B 00JIaCTH OKPY’KaloIe Cpe/ibl, IIIaHUPOBAHUS TOCTYNKOB U
OLICHKH UX BO3MOXHBIX ITOCJIEICTBUM JIJI1 OKPYXKAIOIIEH CPEMBL;

e 0OCO3HaHHUE T00aTBHOrO XapaKTepa KOJOTUYECKUX MPOOJIeM U MyTell UX peleHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COLMAIBLHON U NMPUPOTHOM Cpebl:

e TOTPEOHOCTH BO B3aMMOJICHCTBHUH MPH BBHIMOJIHEHUU UCCIIEOBAHU U IPOEKTOB (PM3MUECKOI HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U
3HAHUAM JPYTUX;

® JIOBBINICHUC YPOBHA CBOEH KOMIIETEHTHOCTHU 4YCpe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

e TO0TPeOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUH, B TOM 4yucie GOpMyTUPOBATH HJIEH, TOHITHS, TUIIOTE3bl O GUBNYECKUX O0BEKTaX U
SIBJICHUAX

® OcCO3HaHUE AePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (DU3UKH;

® TUTAHUPOBAHHE CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUI;

® CTpEeMJICHHE aHAIM3MPOBATh U BBISBIATH B3aMMOCBS3M MPHUPOJBLI, OOIIECTBA M IKOHOMHUKH, B TOM YHCJIE C HCIOJIb30BaHUEM
bu3NYECKUX 3HAHMIA;

® OlIEHKa CBOMX ACHCTBHUM C y‘IéTOM BJIMAHUSA HA OKPYKAKOINYIO CPCAY, BOBMOKHBIX r100abHBIX MOCJIEICTBUH.



METAINIPEJMETHBIE PE3YJIbTATHI

B pe3synbrate ocBoeHuUs MporpaMmsl 10 (PU3MKE Ha YPOBHE OCHOBHOIO 001ero oopa3oBanus y oOyuatomierocs 0yayT copMupoBaHsbl
MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAOLINE [T03HABATEIbHbIE YHUBEPCAJIbHbIE YUeOHBbIC IEHCTBHUS, KOMMYHUKATHUBHbIE YHHBEpCAJIbHbIE
y4ueOHbIe JIeHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE AeHCTBUS.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBbie Joruyeckue aeiicTeus:

® BBIIBIISITH U XapaKTE€PU30BaTh CYIIECTBEHHBIE IPU3HAKY OOBEKTOB (SIBICHUN);

¢ YCTaHaBJIMBATb CYHIGCTBGHHHﬁ IMpU3HAK maccmbnxaunn, OCHOBaHUA AJId O606HIGHI/I$I N CPABHCHUA,

® BbLIIBJIATH 3aKOHOMCPHOCTH U IMPOTHUBOPCUHA B paCCMAaTPUBACMBIX (baKTax, JaHHBIX U Ha6JIIO[[€HI/I$IX, OTHOCAIIUXCA K (I)I/BI/I‘IGCKI/IM
SIBJICHUSAM,

® BLIABJIATE NPUYUHHO--CIICACTBCHHBLIC CBA3U IIPHU U3YYCHHUU (1)H31/I‘~IGCKI/IX SIBIICHUM U mponeccoB, A€j1aTb BbIBOJAbLI C UCIIOJIb30BAHUCM
JIeTyKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS35IX (PU3MUYECKUX BEIMUMH;

® CaMOCTOSITENIbHO BbIOMpaTh CIOCO0 pelieHus yueOHoM (u3nyeckoi 3ajaun (CpaBHEHHE HECKOJBKMX BapUAHTOB PELICHUs, BHIOOP
Han0oJee MOAXOSAIIETo ¢ yYETOM CAMOCTOSITENILHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue AeHCTBHA:

® JCIOJb30BaTh BOIPOCH! KAK UCCIIEI0BATENbCKUIM HHCTPYMEHT IT03HAHUS;

® TPOBOJAUTH MO CAMOCTOSATEIHHO COCTaBICHHOMY IUIAHY OMbBIT, HECIOXKHBIA (PU3NYECKUI SKCIIEPUMEHT, HEOOBbIIOE HCCIIeI0BaHNe
(bU3UUEcKOro SIBICHMUS;

® OIICHHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAIINIO, TOJIYUEHHYIO B XOJ€ UCCIIEeI0OBAaHMUS W IKCIIEPUMEHTA;

® CaMOCTOSITENIBHO (DOPMYIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3YIIbTaTaM MPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHNS,



® TIPOTHO3MPOBATH BO3MOKHOE JNAJbHENIIEee pa3BUTHE (PU3NUIECKUX MPOIECCOB, a TAKXKE BBIIBUTaTh MPEATIONIOKEHUS 00 UX Pa3BUTUU
B HOBBIX YCJIOBUSAX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® NPUMEHATH pPAa3IMYHbIE METOJbl, MHCTPYMEHTBI M 3alpochl MpPU TMOUCKE U O0TOOpe HHPOpPMAIMM WM JaHHBIX C Y4ETOM
PeIOKEHHON yueOHON (HU3NYECKON 3a/1a4M;

® aHAIM3HUPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3IMYHBIX BUAOB U (HOPM IPEICTABICHNUS;

® CaMOCTOSITENILHO BBIOMpATh ONTUMAIbHYIO (QOopMy TpeacTaBieHUs HHDOpPMALMM W WUIIOCTPUPOBATH pellaeMble 3aJayu
HECJIO)KHBIMU CXEMaMH, THarpaMMaMi, HHOU TpaduKoi U X KOMOHHALIUSMU.

KoMMyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

e B Xoie OOCYXKAEHHs y4eOHOTO Marepuaia, pe3yiIbTaToOB JIAOOPATOPHBIX PabOT M MPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY
o0cyxaeMoli TEMBbI U BbICKA3bIBaTh UJI€H, HALlEJICHHBIC HA PEIICHNE 3a/Jaul U NoIepKaHue OJIarokenaTeaIbHOCTH OOLEHMS;

® COIOCTABJIATH CBOM CYXKJIECHHUS C CYXKACHUSIMH IPYTHX YYACTHUKOB JiMajnora, oOHapyXuBaTh pa3Inyie U CXOJCTBO MO3ULINNI;

® BBIPaXXaTh CBOKO TOUKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

¢ TyOIMYHO MPEACTABIAThH PE3YIbTAThHI BHITOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

e TIOHMMAaTh M WCHOJB30BaTh IMPEUMYIIECTBA KOMAHJAHOW M WHAWBHIYabHON pPabOTHl MPHU pEIIeHUH KOHKPETHOW (Qu3ndeckon
npo0IeMbl;

® [PUHUMATH LEIU COBMECTHOM JEATEIIbHOCTH, OPTaHU30BBIBATH ACUCTBUS MO €€ JOCTHKEHUIO: paclpeiessTh PO, 00CYXIaTh
MPOIIECCHI U PE3YJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

® BBLIMOJHATH CBOIO YacTh PabOTHI, TOCTHrasi KAYECTBEHHOTO pe3yibTaTa M0 CBOEMY HAIPABJICHUIO U KOOPAWMHHUPYS CBOU JEUCTBUS C
JIPYTUMU WICHAMH KOMaH/IbI,

® OIICHMBAaTh KayecTBO CBOETO BKJIaJa B OOMIMI TPOAYKT MO KPHUTEPHUSM, CAMOCTOSTENBHO CHOPMYIHUPOBAHHBIM YyYaCTHHUKAMHU
B3aUMOJICUCTBUSL.

PeryasiTuBHble YHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBUS



Camoopranuszaums:

® BBIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YYCOHBIX CUTYAIUSIX, TPEOYIOIIUX ISl PelICHUsT GU3NICCKUX 3HAHUH;

® OPHCHTUPOBATHCS B PA3IMYHBIX TOJXOJaX MNPUHATHS PEIICHUH (MHAMBHIyalbHOE, NPUHSATHE DPEUICHUS B TpYIIIE, MPHHITHAE
PEIICHUI TPYIIION);

® CaMOCTOSITEIIbHO COCTaBJISATh AJITOPUTM PEIICHHS (PU3NUCCKOM 3a7aul WM IIJIaHa MCCIICOBAHUS C YUETOM MMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh MIPe/IaraéMbIie BApUaHThI PEIICHUN;

e JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

® 1aBaTh aJICKBATHYIO OLICHKY CUTYAIlMH U NpeJIaraTh IiaH e€ H3MCHCHUS;

® OOBSCHATH PUUUHBI JOCTIKEHHS (HEIOCTHIKECHUS ) PE3yJIbTaTOB JEATEILHOCTH, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY;

® BHOCHTH KOPPEKTHBBI B JACATECIHLHOCTD (B TOM YHCIIE B XOJ1 BBITIOJHEHUS (PU3HUYECKOTO HCCIICTOBAHMUS WIH ITPOEKTA) HA OCHOBE HOBBIX
00CTOSITENECTB, H3MEHUBIINXCS CUTYAIUH, YCTAHOBIECHHBIX OITHOOK, BO3HUKIINX TPYAHOCTEH;

® OIICHUBAThb COOTBETCTBUE PE3ybTaTa IENH U YCIOBHSIM;

® CTaBUTH ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJie CIopa WM JAWCKYCCHHM Ha HAyYHYH TeMY, ITOHUMAaTh MOTHBBI, HAMEPCHHS U
JIOTUKY JIPYTOro;

e TpHU3HABaTh CBOE MPABO HA OMIMOKY MPH pElIeHWH (U3MUYSCKUX 33734 WA B YTBEPXKJICHUSIX Ha HAYYHBIE TEMBI M TaKOE K€ MPaBO

JPYTOTO.

NPEJMETHBIE PE3YJIbTATBI

K koHIy 00ydeHus B 8 kjiacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMHUPOBAHHOCTD Y O0yJarOIUXCs
YMEHHM:

® JCIOJB30BaTh MOHATHSA: Macca M pa3Mephbl MOJIEKYJI, TEIIOBOE IBM)KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA,

KpUCTANTNYECKUE W aMop(HBIC Tela, HACHIIIEHHBIH W HEHACHIIIEHHBIH Map, BIAXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPrus,



TEIUIOBOM JIBUTATEllb, YJIEMEHTAPHBIN 2JEKTPUUECKUN 3apsijl, INEKTPUUECKOE 110JIe, IPOBOJHUKU U AUIJIEKTPUKH, IIOCTOSHHBIN JIEKTPUUECKHUMA
TOK, MarHUTHOE T10JIE;

® pasnuuaTh SBJICHU (TEIUIOBOE pacIIMpEeHUe U CKaTHe, Telionepeaaya, TenI0BOe paBHOBECUE, CMauMBaHUE, KallUJUIIPHbIE SBJICHMUS,
UCIIApEeHUe, KOHJEHcalMsl, IUIaBJIEHUE, KpUCTaliu3auus (OTBEpleBaHUE), KUIIEHUE, TeIlonepeaadya (TeIIONPOBOJIHOCTb, KOHBEKLUS,
U3JIy4eHUe), 3JIeKTpU3alus Tel, B3auMOJCHCTBHE 3apsAloB, IEHCTBHUS 3IIEKTPUUYECKOI'O TOKA, KOPOTKOE 3aMbIKaHHe, B3auMOJelcTBUE
MarHuTOB, JI€ICTBME€ MarHUTHOT'O IOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIKA) 110 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIHNX JaHHOE (PU3UIECKOE SBIICHHE;

® pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (M3UYECKUX SBICHUH B OKPYXKAIOIIEM MUPE, B TOM YUCiIe (PU3MUECKUE SBICHUS B IPUPOJE:
MOBEPXHOCTHOE HATSYKEHUE U KallWJUIIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IIpUPOAE, niiyuyeHue ColHla, 3aMep3aHue BOJ0EMOB, MOPCKUE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHEeTa, JIEKTPUYECKHUE SIBJICHHS B aTMOc(hepe, SNIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE TI0JIE
3emuu, apeii¢ MOI0COB, pOjb MArHUTHOIO MOJIS AJS KU3HM Ha 3emJie, MOJISIPHOE CUSHHE, MPU 3TOM NEPEBOAMTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (GU3UUECKUX SIBICHHIA;

® ONUCHIBATh M3YYEHHBIE CBOWCTBA Tel M (DU3MUYECKHE SIBJICHUSA, MCIONIB3Ys (U3NUYECKHE BEIWYMHBI (TeMmIeparypa, BHYTPEHHSS
SHEprus, KOJIWYECTBO TEIMJIOTHI, yJelibHas TEeIJIOEMKOCTh BEILIECTBA, yJelbHas TEIUIOTa IUIABJICHMS, yHelbHas TEIUIOTa MapooOpa3oBaHMUS,
ylenabHas TEIuloTa CrOpaHus TOIUIMBA, KOA()(UIMEHT IMOJIE3HOrO JEHCTBUS TEIUIOBOM MalllMHbI, OTHOCHUTEIbHAsl BIIAKHOCTH BO3/1YyXa,
ANEKTPUYECKUH 3aps]l, cujla TOKa, MIEKTPUUECKOE HaNpsyKEHUE, COPOTHUBIIEHUE MTPOBOJHUKA, Y/IEIbHOE COIIPOTHUBIEHUE BELIECTBa, padoTa U
MOIIHOCTb 3JIEKTPUUYECKOTO TOKA), NPU OMUCAHUU TPABHIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOJIb3YEMbIX BEJIWYHMH, 00O3HAUYEHUs U
€IMHUIBl (PU3MYECKUX BEIMYUH, HAXOIUTHh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (U3MYECKYIO BEIMYUHY C JPYTMMH BEIMYUHAMHU, CTPOHUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

® XapaKTepH30BaTh CBOMCTBA Tel, (PU3NUYECKHE ABJICHUS U MPOIECCHI, UCTIONb3Ysl OCHOBHBIE MOJI0KEHUS MOJIEKYISIPHO--KUHETHYECKON
TEOpUHU CTPOEHUS BEIECTBA, IPUHIIUI CYNEPHO3UINH ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsija, 3akoH Oma Juis yyacTka
uenu, 3akoH Jlxoyns—JleHna, 3aKOH COXpaHEHMsI SHEPruu, MPU ITOM JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHa M 3alMChIBaTh €ro

MaTCMAaTUYCCKOC BBIPAKCHUC,



® 00BACHATH (PU3UUECKUE MPOIIECCHl U CBOIMCTBA TEJ, B TOM YUCIIC U B KOHTEKCTE CUTYAIHi MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBIBJIATH NPUYMHHO-CIICIICTBEHHBIC CBSI3M, CTPOUTH OOBACHEHHE M3 |—2 JIOTMYECKMX IIaroB ¢ Omopoid Ha 1—2 W3y4EeHHBIX CBOICTBa
du3nUecKux SBICHUH, PU3NIECKUX 3aKOHOB WIH 3aKOHOMEPHOCTEH;

e pemarh pacyéTHBIC 3aJaudl B 2—3 NEHWCTBUS, MCHOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (U3NYECKUE BEIWYMHBI: Ha OCHOBE
aHaJIn3a YCJIOBUA 3ala4U 3allMChIBATh KPATKOC YCJIIOBUC, BBIABIATL HEAOCTATOK AAHHBIX JJISA PCHICHUA 3a/1a4U, BBIGI/IpaTB 3aKOHBI U q)OpMy.HBI,
H€O6XOI[I/IMI)I€ JJIsA eé peicHud, IPOBOAUTH paC‘-IéTI)I 1 CPAaBHUBATH NOJTYYCHHOC 3HAUCHHUC C];)I/I3I/I‘-IGCKOI>'I BCJIMYHHBI C U3BECCTHBIMU JAaHHBIMU,

® DPACIIO3HAaBaThb Hp06JICMI>I, KOTOPBIC MOYXHO PCHIUTL IIPHU IMOMOIIN (1)I/I3I/I‘~I€CKI/IX MCTOOOB, HCIIOJIB3Yyd OIMCAHUC HCCIICAOBAHUA,
BBIACIIATD ITPOBEPACMOC IMMPCAITIOJIOKCHUC, OCHUBATL MMPAaBUJIBHOCTD IMOPAAKA IIPOBCACHUA UCCIICA0BAHNA, ACTIAaTh BBIBOJbI,

¢ [IPOBOJUTH OIIBITHI ITO Ha6HIOI[eHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUM WIH (1)I/I3I/I‘~I€CKI/IX CBOMCTB Tell (KaHI/IJIJIﬂpHI)IC SABJICHUA, 3aBUCUMOCTDb
JIaBJICHUSI BO3JyXa OT €ro o0b&Ma, TeMmeparypbl, CKOPOCTH TpOLECcCca OCTHIBAHMS M HAarpeBaHUs NPH W3IYYCHHH OT I[BETa H3IIydarolen
(TorItomaroei) MOBEPXHOCTH, CKOPOCTh MCIAPEHHs BOJBI OT TEMIEpaTyphl KUAKOCTU U IUIOIAAN € MOBEPXHOCTHU, HIIEKTPU3AIMS TENl U
B3aI/IMOI[CI\/’ICTBI/Ie QJICKTPHUYCCKUX 3apsAa0B, B3aI/IMOI[eI>'ICTBI/I€ MOCTOAHHBIX MAarHuTOB, BU3YyaJIN3allusd MarHUTHBIX MO MOCTOSTHHBIX MAarHuToB,
I[el\/JICTBI/IfI MAaroHuTHOrO T110Ji1 Ha HOPOBOJHHK C TOKOM, CBOMCTBA OJICKTpOMAarHurTa, CBOMCTBaA QJICKTPOABUTATCIIA ITOCTOAHHOI'O TOKa)I
(GopMynHpOBaTh IMPOBEPSIEMbIE MPEANOJIOKEHUS,, COOMpaTh YCTAHOBKY M3 MPEJIOKEHHOIO 000pYHOBaHMs, ONHUCHIBATH XOJ OIBITa U
(GopMynHpOBaThH BHIBOJIBI,

® BLIINIOJIHATE MPAMBIC U3MCPCHUA TCMIICPATYPHI, OTHOCHUTEIIFHON BIIA)KHOCTH BO3yXa, CHUJIbBI TOKA, HAPSKCHUA C HMCIIOJIb30BAHUCM
AHAJIOTOBBIX MPHUOOPOB M JAaTYMKOB (PU3MUECKUX BEJIMYMH, CPaBHMBATH pPE3YJIbTaThl W3MEPEHUH C Y4E€TOM 3aJaHHON abCOMIOTHON
TIOTPEIIHOCTH;

® [POBOAMTH HCCIEIOBAaHME 3aBUCUMOCTH OIHON (U3UYECKOM BEIMUYMHBI OT APYrod C HCIOJIb30BAaHUEM IMPSIMBIX H3MEpPEHHN
(3aBI/ICI/IMOCTI) COIMPOTUBJIICHHA ITPOBOAHHMKA OT €TI0 IJHUHBI, IIJIOIAAW IIONEPECUYHOIO CEYCHHA W YACIBbHOI'O COIIPOTUBJIICHHA BCIICCTBA
NIPOBOJTHHMKA, CHJIBI TOKA, MIYIIET0 Yepe3 MPOBOJHHK, OT HANPSDKEHUS Ha MPOBOJAHUKE, MCCIEIOBAHNE TTOCIIEAOBATEIFHOTO M MApaIeIEHOTO
COEJIMHEHUI MPOBOJHUKOB): IUIAHUPOBATh HCCIIEI0BaHHE, COOUPAaTh YCTAHOBKY M BBIOJHATH M3MEPEHUs, CleNys MpPeJIOKEHHOMY IUIaHy,

(bUKCUPOBATh PEe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BUJIE TaOIUI] U TPaHKOB, AETaTh BHIBOJBI M0 PE3yJIbTaTaM UCCIEI0BAHMS;



® TIPOBOJHUTH KOCBEHHBIE U3MEPEHUS (DM3MUECKUX BeNHUWH (yIeIbHAS TEINIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE IPOBOIHMKA, paboTa
U MOIIHOCTh DJIEKTPUYECKOTO TOKA): IUIAHMPOBATh HW3MEPEHHUs, COOMpaTh HKCIIEPUMEHTAIBHYI) YCTAHOBKY, CIEIys TNPEII0KeHHON
WHCTPYKIUH, U BBIUUCIISATH 3HAUEHHUE BEJIIMYNHBI;

e CO00JII0/IaTh MPaBHUJIa TEXHUKH 0€30MTaCHOCTH IIPH padboTe ¢ J1abopaTOpHBIM 000PYI0BAaHUEM;

® XapaKTEepPU30BaTh MPHUHIUIILI JEHCTBUS U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH Ha MX OMHCAHHS (B TOM YHCIIE:
CUCTEMa OTOILICHUS JOMOB, TUTPOMETP, NapoBasi TypOUHA, AMIIEPMETP, BOJIBTMETP, CUETUHUK AIIEKTPUUECKON SHEPTUH, DIEKTPOOCBETUTEIbHBIC
pUOOPHI, HATPEBATEIBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), ITCKTPUUCCKUE MPETOXPAHUTEIH, HIEKTPOMATHUT, SJEKTPOJABUTATENb TTOCTOSHHOTO
TOKA), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3UYECKUX SBICHUA U HEOOXOTUMbIC (U3HIECCKHIE 3aKOHOMEPHOCTH;

® pacno3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTEIBHBIC MPUOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM (SKMIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATENH BHYTPEHHETO CTOPaHUs, SJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI AJIEKTPUUECKUX
Henei ¢ mocnea0BaTeIbHbIM U apaieIbHbIM COSTUHEHHUEM 3JIEMEHTOB, pa3linyas YCIOBHbIE 0003HAUEHUS JIEMEHTOB IEKTPUUYECKUX LIETICH;

® TIPUBOJUTH MPUMEPHI (HAXOAUTh MHGOPMAIUIO O TpUMEpax) MPaKTUYECKOr0 UCTIOIb30BaHUS (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOMN
YKU3HU U1 oOecrieueHus: 6€30MacHOCTH MpU 00pallieHnu ¢ TpudopaMu U TEXHUYECKUMHU yCTPOUCTBAMU, COXPAHEHHUSI 3J0POBbS M COOJIIOICHUS
HOPM 5KOJIOTMUECKOTO TMOBEJICHUSI B OKPYXKAIOIIEH cpeie;

® OCYIIECTBIATh MOMCK MHpOpMAINK (U3NYECKOro cofepxaHus B MHTepHeTe, HA OCHOBE MMEIOIIUXCS 3HAHUW M MyTEM CpaBHEHUS
JIOTIOJTHUTEILHBIX UCTOYHUKOB BBIACIATh HHPOPMAIIUIO, KOTOpAst SBJISIETCS] POTUBOPEUUBOM UITU MOKET OBITh HEIOCTOBEPHOI;

® WCTOJB30BaTh MPHU BHINIOTHEHUHN YUEOHBIX 3aJaHUN HAyYHO--TIONYISPHYIO JUTEPATypy (PU3UYECKOro COMep>KaHusi, CIpaBOYHBIC
MaTepHuaibl, pecypchl cetu MHTepHeT, BiageTh mpuéMaMy KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpazoBanuss WHGOPMAIIMH U3 OJHOW 3HAKOBOU
CUCTEMEI B JIPYTYIO;

® CO03/1aBaTh COOCTBEHHBIE THMCHMEHHBIE M KpAaTKHUE YCTHBIE COOOIIeHUs, 0000mas WH(OpMAIMI0 W3 HECKOJbKHMX HCTOYHUKOB
(GU3UYECKOTO COAECpPIKAHMSI, B TOM YHCIIe MyOJIUYHO MPEICTaBIATh PE3yIbTaThl MPOSKTHON WU UCCIIEI0BATENIbCKON JAEITEIbHOCTH, IPU 3TOM

T'paMOTHO HUCIIOJIb30BATh H3y‘leHHLII71 MMOHATUNHBIN arrmapar Kypca (I)I/I3I/IKI/I, COIIPOBOKAATDh BBICTYIIJICHUC Hpe3eHTaL{HefI;



® TpHU BBINIOJHEHUH YYEOHBIX MPOEKTOB M WCCIEAOBAHUN (U3MUYECKUX TMPOIECCOB paCIpeAeiisaTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJa4aMH, CJICAUTH 3a BBIIOJHEHUWEM IIJIJaHA JCHCTBUA U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIM BKJIaJ, B JEATEIHOCTh TPYIIIbI, BBICTPaUBaTh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBUE, MPOSBISII TOTOBHOCTH pa3peliaTh

KOH(JIUKTHI.



TEMATHYECKOE INTAHUPOBAHHUE

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (UU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3gen 1. TensioBbIe IBJICHUS

11 CrpoeHue u CBOWCTBA BELIECTBA 7 bubmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TemoBsie mpoLECcCh 21 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
5 .3
2.1 JICKTPHHACCRIC 3ap>izu,1 APDRCHIBIC 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
TeNla ¥ UX B3aUMOJICHCTBUE
2.2 [ToCTOSIHHBIN IEKTPUUECKUI TOK 20 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBICHUS 6 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHAsE MHIYKIIHS bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

KoanyecTBo 4acosB

Ne n/m Tema ypoka Jara nzydyenus
Bcero

[IpaBuna TeXHUKH OE30MaCHOCTH B KaOMHETE (DU3HKHU.

1 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH U 1 01.09 — 02.09.2023
WX ONBITHBIC MOATBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1 04.09 — 08.09.2023

3 Mogenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSTHUM 1 04.09 — 08.09.2023
BEIIIECTBA
OObsicHeHHEe CBOICTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO

4 COCTOSIHHM BEIIECTBA HA OCHOBE IMOJIO0KEHUM MOJICKYJISIPHO- 1 11.09 — 15.09.2023
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopgHble Tena 11.09 — 15.09.2023

6 CmaunBaHue U KamWUIIPHOCTh. [loBepXHOCTHOE HATSHKEHUE 18.09 — 22.09.2023

7 TemoBoe paclIupeHne U CkaTue 18.09 — 22.09.2023

3 Temmeparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TETIOBOTO 1 95.09 _ 29.09.2023
JIBMKCHUS YaCTHI]

9 Buytpennss sHeprus. CriocoObl H3MeHEHHs! BHYTpEHHEN 1 95,09 _ 29.09.2023
SHEPTUU

10 Buasl Tennonepenaun 1 02.10 - 06.10.2023
VYpoxk-koupepennus "TIpakTrnueckoe UCIOIb30BaHNE

11 TEIUIOBBIX CBOMCTB BEILIECTB U MAaTEpUAJIOB B LEJIIX 1 02.10 — 06.10.2023
sHeprocOepexeHus"

12 KonnuectBo TemnoTel. Y neabHas TEMIOEMKOCTD 1 09.10 - 13.10.2023

13 YpaBHeHue TeII0BOTO Oananca. TermmooOMeH 1 TeTIoBoe 1 09.10 — 13.10 2023

paBHOBecHue




JlaboparopHnas pabota "VcciienoBanue sBICHUS TEIIOOOMEHA

14 . N " 16.10 — 20.10.2023
IIPH CMEIIMBAHUK XOJIOJHOM M rOpsYeH BOIBI

15 Pacuer konudecTBa TEMIOTHI, HEOOXOAMMOTO IS HATPEBAHUS 16.10 — 20.10.2023
TeJa U BBIICISEMOr0 UM TIPH OXJIAXKICHUU

16 JlaboparopHas paboTa (?'npeﬂeneHHe yIeIbHOU 9310 27.10.2023
TEIUIOEMKOCTH BEIIECTBA

17 DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaHUS 23.10 - 27.10.2023

18 [TnaBiieHne U OTBEPICBAHUE KPUCTAIIMUCCKHUX TeJl. Y IebHas 06.11 — 10.11.2023
TEIUIOTA I1JIABJICHUS

19 JlaGoparopHas p'z'160Ta OmnpeneneHue yaeabHON TeTIOThI 06.11 — 10.11.2023
[IJIABJIEHUS b1

20 [TapoobpazoBanue u kKoHaeHCanws. Vicnapenue 13.11-17.11.2023
Kumnenue. Y nenpHas Teriora napooOpa3oBaHus U

21 KOHJIEHCAllUU. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHHUS OT 13.11 -17.11.2023
aTMOC(EepHOTO JTaBJICHUS

99 BaaxxHocTh BOEI[yxa. Ha6opaTopHas{"pa60Ta Omnpenenenue 2011 - 24.11.2023
OTHOCHUTEIIbHOM BIIaXKHOCTH BO3AyXa

23 Pemenue 3a1a4 Ha onpe/ielieHre BIAKHOCTH BO3TyXa 20.11 — 24.11.2023

24 [TpunIMIBI paboThI TEIUIOBLIX ABUTateneid. [lapoBas TypOuHa. 9711 01.12.2023
JIBurarens BHYTPEHHETO CTOpPaHUs

o5 KITJI TeHHOBgFO nBuTarens. TermnoBele IBUTATENN U 3aIIATa 9711 — 01.12.2023
OKpYyKaromei cpepl

26 3aKOH COXpaHECHHSI M TPEBPANICHIS SHEPTUH B TETUIOBBIX 04.12 — 08.12.2023
mporeccax

97 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMev TCHJ'IOBBIf 04.12  08.12.2023
sBleHus. VI3MeHeHne arperaTHbIX COCTOSIHUN BelecTBa

28 KoHnTtponbHas padota mo teme "TermoBbie siBICHUS. 11.12 — 15.12.2023

N3MeHeHune arperaTHbIX COCTOSIHUM BemiecTna'




AHaiu3 KOHTPOJIBHOM paboThl. DnekTpu3anus Tei. J[Ba pona

29 11.12 - 15.12.2023
INEKTPUUYECKUX 3apsI0B

30 YpOK-HccneHOBaHP'I'e DnexTpu3anus Tell UHAYKIUEH U pu 18.12 - 22.12.2023
COIIPUKOCHOBEHUH

31 B3auMopeiicTBre 3apsokeHHBIX Tell. 3akoH Kynona 18.12 — 22.12.2023

39 OnexTpudeckoe mnosie. HanpsokeHHOCTD SHGKTpI:I‘-IGCKOFO OJISI. 9512 99.12.2023
[TpuHIMT Cynepno3uIINY SIEKTPUIESCKUX MOJICH

33 Hocurenu snexTpuueckux 3apsiaoB. JIeMEeHTapHbIN 3apsi. 9512 _ 29 122023
Crtpoenue aToma

34 [TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS 09.01 — 12.01.2024
AIEKTPUYECKOTO 3apsia

35 Pemienue 3a1a4 Ha MPUMEHEHNE CBOMCTB JIEKTPHUECKUX 09.01 _ 12.01.2024
3apsiI0B

36 DJEeKTpUYECKU TOK, YCIOBHS €r0 CYIIECTBOBAHHUS. 15.01. — 19.01.2024
HcTouHMKH 27E€KTPUYECKOTO TOKA

37 JlecTBHS 2IEKTPUUECKOT0 TOKA 15.01. - 19.01.2024

38 Ypok-uccienoBanue ,Z[el/ICTfI/Ie 3JIEKTPUYECKOTO MOJIS HA 99 01 — 26.01.2024
MIPOBOIHHUKY H JTUDJICKTPUKU

39 DIIEKTPUUYECKHI TOK B METAJIJIaX, )KUJKOCTAX U ra3ax 22.01 - 26.01.2024

40 DneKkTpuuecKkas ernb U €€ COCTaBHbIC YacTH 29.01 - 02.02.2024

41 Cuna toka. JlabopaTopHas '1')a60Ta W3mepenue u 99.01 — 02.02.2024
pEryJIupoBaHKUE CHIIBI TOKA

42 3J'IeKTpI'/'I'-IeCKO€ HanpspbkeHue. BomprmeTp. Ha60paT3pHa51 05.02 — 09.02.2024
pabota "M3MepeHue u peryinpoBaHnue HAPsHKEHUs

43 ConpoTuBiieHUE NPOBOJHUKA. Y AETBHOE COTPOTUBIIEHUE 05.02 — 09.02.2024
BEIIECTBA

44 JlaGopatopHas paboTa "3aBUCUMOCTH 3JIEKTPUIECKOTO 12.02 - 16.02.2024




CONPOTHUBIICHUS MPOBOJHHUKA OT €T0 JJTUHBI, IJIOIIAN
MOINEPEYHOI0 CEUCHUS U MaTepuaia"

3aBUCUMOCTH CUJIBI TOKA OT HampsbKeHusl. 3akoH OMa Juist

45 12.02 — 16.02.2024
ydacTKa LHenu
JlaGopaTopHnas pabora "VccnenoBanue 3aBUCUMOCTH CHJTBI

46 TOKa, UIYIIEro Yepe3 Pe3ucTop, OT COMPOTUBIICHHUS PE3UCTOPA 19.02 — 22.02.2024
Y HanpsHKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapalieIbHOE COSTUHEHHS 10.02 — 22.02.2024
MIPOBOJHHUKOB
JlaGopaTtopHas pabota "[IpoBepka nmpaBuiia CI0KEHUS

48 HaIPsHKEHUN TIPH MOCTIEA0BATEIIbBHOM COSAMHEHUH ABYX 26.02 — 01.03.2024
pe3uctopos"

49 JlaboparopHas pabdota "IIpoBepka HpaBI/iJIa JUTSL CUJTBI TOKA TpU 96.02  01.03.2024
napajuieJIbHOM COEIMHEHUHU PE3UCTOPOB

50 Pemenue 3a1ay Ha npuMeHeHne 3akoHa OMa A7 pa3IuyHOTO 04.03 — 07.03.2024
COEIMHEHUS IPOBOJTHUKOB

51 PaboTa 1 MOIIHOCTH AMEKTPUUECKOT0 TOKa. 3akoH J[xoyrs- 04.03 — 07.03.2024
Jlenna

59 JlaboparopHas pa60Tz'1' "Onpenenenne paboThl U MOITHOCTH 11.03 — 15.03.2024
AIIEKTPUYECKOTO TOKA

53 DNEKTpUYECKHE [ENHU U MOTPEOUTENN JEKTPUIECKON IHEPTHH 11.03 — 15.03.2024
B ObITy. KOpoTKoe 3aMbIkaHue
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPUICCKHE

54 3apsAnbl. 3apsHKEHHBIC Tela U UX B3aUMOJICHCTBHUS. 18.03 — 22.03.2024
ITocTOSIHHBIN 2NEKTPUIECKUNA TOK"
KonTponbHas pabota o Teme "DieKTpUYECKHE 3apsiibl.

55 3apsoKeHHBIE Tela U UX B3auMOIeUCTBUS. [loCTOSTHHBINM 18.03 — 22.03.2024

ANIEKTPUYECKUM TOK"




AHann3 KOHTPOJIbHOU paboThl. [ToCTOSHHBIE MATHUTHI, KX

56 . 03.04 — 05.04.2024
B3aMMOJIeIiCTBHE

57 YpOK-I/ICCJ:e):[OBaHHe "N3ydyeHue mosiel NOCTOSTHHBIX 08.04 — 12.04.2024
MarHuTOB

58 MarnuTtHoe nosie. MarautHoe nosie 3eMJIHM U €ro 3HaueHue JJis 08.04 — 12.04.2024
JKU3HU Ha 3emJie

59 OmnbiT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA 15.04 — 19.04.2024
MarauTtHoe 1nosje KaTyIlKy ¢ TOKOM
[IpuMeHeHne JIeKTpOMarHuToB B TexHUKE. JlabopaTopHas

60 pabota "U3ydeHne qeHCTBUS MArHUTHOTO ITOJISI HA TIPOBOIHHUK 15.04 — 19.04.2024
¢ TokoM"
DneKTpoABHUraTeslb MOCTOSIHHOTO ToKa. Mcronb3oBaHue

61 ANIEKTPOJBUTATENICH B TEXHUUECKHUX YCTPOUCTBAX U Ha 99 04 — 26.04.2024
Tpancnopre. JlabopatopHnas pabora "KoHcTpyupoBanue u
n3ydeHue paboThl dIEKTpOABUTATEN A"

62 OmnbiTel @apajiess. 3aKoH IEKTPOMArHUTHON MHYKIIHU. 99 04— 26.04.2024
IIpaBuno Jlenna
Onekrporeneparop. CriocoOb! MOTYyUYeHUSI JEKTPUIECKON

63 SHEPTUH. DIIEKTPOCTAHIIUN HA BO3OOHOBIIIEMBIX UCTOYHHKAX 02.05 - 03.05.2024
JHEPruu

64 IToaroToBka k KOHTpOJ;IYI)HOI\/'I pabote o Teme "DneKTpuuecKue 06.05 _ 08.05.2024
Y MarHUTHBIC STBIICHUS

65 KOHTpOHHLHa;I pabota o Teme "DIeKTpuYecKkre U MarHUTHbIE 13.05 _ 17.05.2024
SIBIICHUS

66 AHanu3 KOHTpom,H”oﬁ paboThlI. PesepBH"Hﬁ ypok. Pabota ¢ 13.05 _ 17.05.2024
TeKCcTaMu 10 TeMe "TeruioBble ABJIEHUS

67 PesepsHslit ypok. Pabota ¢ Texctamu o teme "IlocTostHHBIN 90.05.2024

ANIEKTPUYECKUM TOK"




68

PesepBHelil ypok. Pabora ¢ Tekctamu 1o Teme "MarHuTHbIe
ABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usmka, 8 knacce/ [lepoimkun .M., BanoB A.U., AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
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