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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢pu3uke Ha ypoBHE OCHOBHOTO 00IIET0 00pa3oBaHus COCTaBIEHA HA OCHOBE MOJIOXKESHUN
U TpeOOBaHUHN K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMbl,
npeacraBieHHbx B PI'OC 00O, a takxke ¢ yu€rom (enepanbHOi pabodeil mporpaMMbl BOCIIMTAHHS U
Konuennuu npenonaBanus yueoHoro npeamera « Pu3nukar.

Conepxanue TmporpamMmbl 1O (HU3UMKE HampaBleHO Ha (OPMHPOBAHME ECTECTBEHHOHAYYHOM
rPaMOTHOCTH OOYYAIOIIMXCS U OPraHu3aldi0 U3ydyeHus (QU3MKU Ha JAESITeIbHOCTHON ocHOBe. B
nporpaMme 1o (huU3MKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO MpeaMeTa B pean3aluu TpeOoBaHU
OI'OC OOO K miIaHMpyEeMbIM JIMYHOCTHBIM M METAIIPEIMETHBIM pe3yibTaTaM OOyueHHus, a TaKkKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YY€OHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHwUs.

[IporpamMma no Qu3uke ycTaHaBIMBaeT pacipeneieHre yueOHOro Marepuana mno rojaaMm odoydenus (Io
KJjlaccaMm), IpeajaraeT HNPUMEPHYIO IOCJIEN0BAaTENIbHOCTh H3Y4YEHHUsS TEM, OCHOBAHHYIO Ha JIOIMKE
Pa3BUTHS MIPEIMETHOTO COJICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00ydaronuxcsl.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKON MOMOIIU YUUTEIO B CO3JaHUU
paboueii MporpaMMeI 0 y4eOHOMY MPEAMETY.

Ou3nKa ABISETCS CHUCTEMOOOPa3yIOIIUM Ui €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEAMETOB, MOCKOIbKY
¢u3nUecKue 3aKOHBI JieKAT B OCHOBE IPOIECCOB U SIBIICHUM, M3Y4aeMbIX XHUMHEH, OHOJIOTHEH,
acTpOHOMHUEW W (u3MUECKOW Treorpaduei, BHOCHT BKJIaJ B E€CTECTBEHHOHAYYHYIO KapTUHY MU,
MpeloCcTaBIsieT Hanbosee siCHble 00paslibl MPUMEHEHUsI HAyYHOr0 METOJla MO3HAHMs, TO €CTh Crocoda
MOJIyYEHUS JOCTOBEPHBIX 3HAHUH O MUpE.

OpHa W3 THaBHBIX 33734 (U3NYECKOro 00pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHMsI COCTOUT B
(GopMHpPOBAHNYN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpECa K HAyKe y 00ydaronuxcsl.

Uzyuenue ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBIAJACHHUE CIEIYIOIIMMH KOMIIETEHTHOCTSIMH,
XapaKTEepU3YIOIINMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTD:

L4 HAay4YHO 00BACHATH SIBJICHUA,
L4 OLICHUBATHb U TIOHUMATb 0COOEHHOCTH HAaYy4YHOTI'O UCCIICAOBAHUAA,
L4 HHTECPIPECTUPOBATL JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA IMOJIYUCHW S BBIBOJOB.

Llenu wm3yueHust (U3UKUM Ha YpPOBHE OCHOBHOTO o0Iiero oOpas3oBaHus omnpeneneHsl B Konuenmmu
npernojaBanust ydeOHoro mnpeamera «®usuka» B 00pa3oBaTeNbHBIX oOpraHu3auusx Poccuiickoi
®denepaly, peaqnu3yoUuX OCHOBHbIE 00111€00pa30BaTelIbHbIE IPOTPaMMBbI, YTBEPKIEHHON pelIeHueM
Konnerun MunucrepctBa npocBenienus: Poccuiickoit @enepanun (mpotokon ot 3 nekadbps 2019 r. Ne
[1K4BH).

Henu nzyvyenus pU3NKH:

o npuoOpeTeHne HHTepeca M CTpEeMIIEHUS OOyd4aroIluXcs K HayyHOMY H3YYEHHUIO TPHUPOJIBI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

o pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe MO3HaHUA M (JOPMUPOBAHHE HCCIE0BATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

o (dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHs] OCHOB CTPOEHHsI MaTepUu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (dbopMHpoBaHUE TMpeNCTaBICHUH O poiu (PU3MKH AN pa3BUTHs JPYTrUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

o pa3BUTHE NPE/ICTaBICHUN O BO3MOXXHBIX cepax Oyaymied nmpopeccuoHaIbHON NesTeTbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JajbHEMIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.



JocTmkeHne STUX Iejied mporpaMMmbl 1o (HU3WKE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHS
obecreunBaeTcs peleHueM CIeAYIOMUX 3a1aY:

o npuoOpeTeHre 3HAHWA O JUCKPETHOM CTPOSHHM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

o NpPUOOpPETEHNUE YMEHHH ONMUCHIBATH U OOBSICHATH (DU3MUECKHUE SIBJICHHS C WUCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

o OCBOCHHE METOJIOB PEIICHHS MPOCTCUITNX PAcCUETHBIX 3a7a4 C MCIOJIb30BaHUEM (HU3HUECKUX
MOJIeJIeH, TBOPUYECKUX H MPAKTUKOOPUCHTHPOBAHHBIX 33/1a4;

o pa3BUTHE YMCHHI HAOMIOAaTh MPUPOIHBIC SIBICHUS W BBIIOJHSATH OIBITHI, JIA0OpATOPHBIC
paboThI U PKCTIEPUMEHTAIBHBIC UCCIIEIOBAHHS C HCITOJIb30BAHHEM U3MEPHUTENBHBIX TIPUOOPOB;

. OCBOEHHUE MPUEMOB paboThI ¢ HHPOpManHel PU3NIECKOTO COACPIKAHUS, BKITIOYast HHPOPMAITHIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHUBaHKE WH(POPMAIINH;

o 3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON JesSTEIBHOCTH, CBS3aHHBIMU C (DHU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKECHHSX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIer0 00pa3zoBaHusl OTBOAUTCS 238
4yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B HeJeno), B 9 kinacce —
102 yaca (3 yaca B HEJZIEII0).

[Ipennaraemelii B mporpamMe 1o (u3uke mepedeHb J1a0OpaTOpPHBIX pPAOOT M ONBITOB HOCHUT
pEeKOMEHAAaTENbHBIN XapaKTep, YUUTENb AEIAeT BbIOOp MpOBeIeHUs 1a00paTOPHBIX pabOT U OIBITOB C
y4€TOM HHIMBHIYaJIbHBIX OCOOCHHOCTEH OOYyJaromuXcs, CIHUCKAa SKCIEPUMEHTAIBHBIX 3aJaHuH,
IpeJlaraéMblX B paMKaxX OCHOBHOI'O FOCYIapCTBEHHOIO IK3aMeHa 10 (hU3HKe.



COJAEP)KAHUE OBYYEHUA
8 KJIACC

Pa3gen 6. TensioBbIe sIBJICHUSA.

OcHOBHBIE MOJIOXKEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHMs BellecTBa. Macca U pa3Mmepbl
aTOMOB M MoOJIeKyd. ONBITBI, MOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHOKUHETHUECKON
TEOpUHU.

Mogenu TBEPAOro, KHUIKOTO U ra3000pa3HOro COCTOSHUH BellecTBa. Kpucramiuueckue u amopQHble
tena. OObACHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJOXKEHHUN MOJIEKYIISPHO-
KMHEeTH4YecKoi Teopun. CMaunBaHKUE U KallWJUIAPHBIE ABJIEHUS. TENI0BOE pacIMPEHUE U CKATHE.
Temmneparypa. CBs3p TeMIepaTyphl CO CKOPOCTBIO TEIJIOBOIO JBUKCHMS YacTUL. BHYTpEHHsA dHEprusl.
CriocoObl M3MEHEHUsT BHYTPEHHEH »SHEpPruu: TeIUloneperaya W CcoBeplleHue paboTel. Bupisl
TEIUIONEPEIauM: TEIIONPOBOAHOCT, KOHBEKIUS, U3TYy4ECHHUE.

KonuuectBo Temnorsl. YaenpHas TEIUIOEMKOCTh BellecTBa. TemnjgooOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHeHue TemoBoro Oananca. [lnaBieHue W OoTBepeBaHUE KPUCTAJUIMYECKUX BEILECTB. Y AeIbHas
TeroTa IuiaBieHus. IlapooOpa3oBanue u koHjeHcauus. Mcnapenue. Kunenue. YnenbHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTH TEMIIEPATYPhl KUIIEHUSI OT aTMOC(EPHOTO JIaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAas TEIUIOTa CrOPaHMSL.

[Tpuniuns! padots! TemoBbix asurateneit KI1J[ tennosoro apurarens. TerioBble ABUraTead U 3aliuTa
OKPYKAIOILEH Cpeabl.

3aKOH COXpaHEHMsI U NIPEBPALLEHHS SHEPTUU B TEIUIOBBIX IIPOLECCaX.

Hemoncmpauuu.

HaOGnronenue GpoyHOBCKOIO ABHKEHHSL.

HaGmronenne nuddy3un.

Habmonenune siBneHuit cMauMBaHus U KalWUISIPHBIX SBJICHUM.

HaOGnroeHue TeminoBoro pacuMpeHus Tell.

M3MeHeHMe naBiIeHMs ra3a pu H3MEHEHUH 00bEMa 1 HarpeBaHUM MIIM OXJIAXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunae! Tenonepenaun.

OxJaxJieHne Ipu COBEPLIEHUN PaOOTHI.

HarpeBaHue npu coBepiieHnr paboThl BHEIIHUMH CHUIIaMHU.

CpaBHeHuE TEMIOEMKOCTEN Pa3InYHBIX BEILIECTB.

Habmronenue kumneHus.
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Habmtoienue nocTostHCTBa TeMIIEPaTyphl MPH TUIABIICHUH.
13. Moaenu TENIOBEIX IBUTATENEH.
Jlabopamopnwvie padbomot u onvimul.

1. OnbITHI 10 OOHAPYKEHHUIO ACHCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHMSL.

2. OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIM caxapa.

3. OnbITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TE.

4, Ornpesenenne 1aBieHUs BO3AyXa B OAJIJIOHE IIMPHUIIA.

5 OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro o0bEéMa M HarpeBaHUs WA

OXJIAXKICHUS.
6. [TpoBepka runoTe3bl TUHEWHOM 3aBUCUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUUIECKOM
TpyOKe OT TeMIepaTyphl.



7. Habmionenue m3MeHeHus BHYTPEHHEW SHEPruu Tejla B pe3yJsibTaTe Terionepenayd u padoThl
BHEILIHUX CHIL.

8. HccnenoBanue sSBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U TOpSYei BOIBI.

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOM IPHU TEIUIOOOMEHE C HarpeThbiM
METAJUINYECKUM LIMIIMHIPOM.

10.  Omnpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.

11. Hccnenosanue nmponecca ucnapeHus.

12.  OnpeneneHue OTHOCUTENIBLHON BIAXKHOCTH BO3/yXa.

13.  Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Pa3nen 7. DaekTpudeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuzanusi Teia. JBa poaa sieKTpuuecKuX 3apsiioB. B3aumojeicTBUe 3apsDKEHHBIX Tel. 3aKOH
Kynona (3aBUCHUMOCTH CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TE OT BEIMUYMHBI 3apsoB M PACCTOSTHUS
MEXy TeJIaMu).

Onektpuueckoe  mose.  Hampsok€HHOCTh — aniekTpuueckoro  mojs.  [IpuHimun — cynepno3unuu
AIIEKTPUYECKHUX I0JIeN (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsAnoB. OJIEMEHTapHbIM 3nekTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOIHUKY M AUBIEKTPUKHU. 3aKOH COXPAaHEHHUS SJIEKTPUUYECKOTO 3aps/ia.

DIIEKTPUUECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA. VICTOUHMKU MOCTOSIHHOTO TOKa.
JlefcTBUSL 2IEKTPUUECKOT0 TOKa (TEIJIOBOE, XMMHUUYECKOE, MAarHUTHOE). OJIEKTPUYECKHH TOK B
JKUJKOCTSAX U ra3ax.

Onektpuueckass nenb. Cuna ToKa. JnekTpuyeckoe HamnpspkeHue. CONpOTUBIEHUE IPOBOJIHUKA.
VYnenpHoe compoTuBiieHHE BemecTBa. 3akoH Owma s ydyactka uenu. llocnmemoBaTenbHoe U
MapajuieIbHOE COEAMHEHHNE IPOBOJIHUKOB.

PaGora u MomHOCTH 3JeKTpHueckoro Toka. 3akoH Jhxoynas—JleHna. OnexkTpuueckue UeNud U
MOTPEOUTENH SIEKTPUUECKOI 3Heprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[TocrossHHBIE MarHUTHl. B3anMoIeliCTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHOE nosie. MarauTHoe mose
3emMuii U €ro 3HaueHue sl )Ku3HU Ha 3emute. OnbIT OpcTena. MarHuTHOE 1MoJie AIEKTPUIECKOTO TOKa.
[IpuMeHeHne >IEeKTPOMarHUTOB B TEeXHUKE. JIeMICTBME MArHUTHOIO MOJS HAa MPOBOJHUK C TOKOM.
ONEeKTpOABUTATENIb TMOCTOSHHOTO TOKa. Mcmonp30BaHWE HSIIEKTpOABUTATENIEd B  TEXHHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitet @apanes. SIBieHue sneKTpoMarHuTHOM WHAYKIHH. [IpaBuno Jlenma. DiekTporeHeparop.
CnocoObl MOMY4YeHUs SJEKTPUUECKON SHEPruH. DIEKTPOCTAHIIMU Ha BO30OHOBISEMBIX HCTOUYHUKAX
SHEPTUH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poJia ANEeKTPUUECKUX 3apsSA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.

YCTpOoKCTBO U IEMCTBUE DIIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKAsT MHTYKIIHSL.

3aK0H COXpaHEHUS MIEKTPUIECCKUX 3aPsII0B.

[IpoBOIHUKY U AUDIEKTPUKH.

MopenupoBaHu€e CUIOBBIX TUHUH 3JIEKTPUUECKOTO MO,

N cToYHUKY TOCTOSIHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KUJIKOCTH.

I"a30BbIii pa3psa.
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W3mepenne cuitbl TOKa aMIepMeETPOM.



13. N3mepenne 3MeKTpuIecKoro HaMpsHKEHUS BOJIBTMETPOM.

14.  PeocraT u MarasuH COIPOTUBIICHUH.

15. BzaumopeiicTBuE NOCTOSTHHBIX MAarHUTOB.

16. MonenrpoBaHie HEBO3MOKHOCTH pa3/IeJIeHHs TOJIFOCOB MAarHUTA.
17. MonenrpoBaHie MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18. OmnbIT OpcTena.

19. MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.

20.  JleficTBME MarHWTHOTO IOJISI HA TPOBOJAHUK C TOKOM.

21. DNEeKTPOABUTATEh OCTOSIHHOTO TOKA.

22. WccnenoBanue siBIEHUS 3I€KTPOMArHUTHOM MHIYKIUH.

23. Omnbiter @apapes.

24, 3aBUCHUMOCTh HaNpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUHM €ro BOSHUKHOBEHHUSI.
25. DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

OMBbITE IO Ha6JHOI[eHI/IIO QJICKTPpHU3alluU TCII I/IHZIYKLII/ICf/'I " IpU CONPUKOCHOBCHUMU.
HccnenoBanue qeHCTBUS SJIEKTPUIECKOTO MOJIS HA MPOBOIHUKU U AUDTICKTPUKH.

COopka u mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3MepeHne u peryinmpoBaHUe HAPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 pPEe3UCTOP, OT COMPOTHUBICHUS
pE3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOPE.

ok wn

7. OnbITH, AEMOHCTPUPYIONIUE 3aBUCHMOCTbD JIEKTPUIECKOTO COITPOTHBIICHUS IPOBOJTHHUKA OT €ro
JUIMHBI, TUTOIIA/IA TIONIEPEYHOTO CEYCHUS U MaTepraa.

8. [IpoBepka mpaBWiIa CIOXKECHUS HANPSHKCHUH MPHU TOCIEAOBATEIBHOM COCIUHEHUH JBYX
PE3HUCTOPOB.

9. [TpoBepka mpaBuIiIa Jist CHIIBI TOKA MTPH ApAJLICIIbHOM COSAMHEHUH PE3UCTOPOB.

10. Ornpenenenne padoThI MIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ncCTop.

11.  OnpeneneHue MOIIHOCTH JIEKTPHUECKOTO TOKA, BBIENIIEMON Ha PE3UCTOPE.

12.  HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 JaMIIOUKY, OT HAIIPsDKEHHs Ha HEeH.

13.  Omnpenenenune KI1J] HarpeBarens.

14.  HccnemoBaHne MarHUTHOTO B3aMMOICHWCTBUS MIOCTOSTHHBIX MAarHUTOB.

15.  H3yuyeHue MarHUTHOTIO MOJI MOCTOSIHHBIX MarHUTOB NPH UX OOBEAMHEHUH U pa3/IeIeHUH.

16.  HccnenoBaHue AeHCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM W MarHWTa
OT CHJIBI TOKA U HAIIPaBIICHHS TOKA B KaTYIIKE.

18.  H3yueHue AeHCTBUS MarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

19.  KoHcrpyHnpoBaHue U U3ydeHUE paboThl JIEKTPOIBUTATEINS.

20.  Uzmepenue KIIJ] anexTpoaBUraTeIbHON YCTAHOBKH.

21.  OnbITH 1O WCCIEIOBAHUIO SIBICHUS DIICKTPOMArHUTHON WHIYKIIMH: MCCIEOBaHNE U3MEHEHHUN

3HAYCHUA U HAIIPABJIICHHUA UHAYKIIMOHHOT'O TOKA.

INNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA



N3yuenne ¢Gu3MKM Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHUS HANpPaBICHO Ha JOCTHKCHHE
JIMYHOCTHBIX, MCTANTPCAMCETHLIX U NPCIMCTHBIX 06pa30BaTeJ'H:HBIX PE3YyJIbTATOB.

B pesynbrate n3ydenus GU3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y oO0ydaromerocs 0yayT
c(OPMHUPOBAHBI CICIYIOIINE INIHOCTHBIC PE3YJIbTATHI B YACTH:

. 1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

. - TMPOSIBJICHWE WHTEpeca K HCTOPHUH M COBPEMEHHOMY COCTOSIHUIO POCCUUCKOW (DHU3HUECKOM
HayKH;

. - IGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

. 2) rpa:KIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

. - TOTOBHOCTh K QKTUBHOMY YYacTHIO B OOCYXIIEHUU OOIIECTBEHHO 3HAYMMBIX U ITUYECKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHUEM JOCTHKCHUN (DU3HKHY;

. - OCO3HAHUE BAXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B IEITEIILHOCTU YUYEHOTO;

° 3) acTeTH4eCKOr0 BOCIIMTAHMSL:

. - BOCIIPUSTHE JCTETUYECKMX KauecTB (pu3Mueckod Hayku: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

) 4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

. - OCO3HAHME [IEHHOCTH (PU3NYECKOM HayKU KaK MOLTHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHIA, BAJKHEHUILIEH COCTABIISIIOIIEH KYJIbTYpHI;

. - pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;

. 5) dopmMupoBaHusi KyJbTYPbl 310POBbS U IMOLHOHAJIBLHOI0 0JIATONIOJIYYMS:

. - OCO3HAHHE IIEHHOCTH 0e30IacHOro 00pasa KM3HU B COBPEMCHHOM TEXHOJIOTHYECKOM MHPE,

BaXHOCTH IpaBMJI 0€30MaCHOI0 MOBEJCHHS Ha TPAHCIOPTE, HA A0POrax, ¢ ANEKTPUUECKUM U TEIUIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSX;

o - cOpMHPOBAHHOCTh HaBbIKa pe(ICKCHH, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TaKOTO JKe
npaBa y APyroro 4ejJoBeKa;

. 6) TPY10BOr0 BOCIIUTAHUSA:

o - aKTHUBHOE y4YacTHE B PEIIEHUH NpPaKTHUYECKUX 3adad (B paMKax ceMbd, 00pa3oBaTeNbHOM

OpraHu3aIi, TopoJia, Kpas) TEXHOJIOTHYECKON U COIMaIbHOM HANpPAaBJICHHOCTU, TPEOYIOMUX B TOM
yucie U PU3NIeCKnX 3HaAHU;

. - HHTEpEC K MPaKTUIECKOMY U3yUEHUI0 TPpodeccuil, CBSI3aHHBIX C PU3UKOIL;
o 7) IKOIOTNYECKOT0 BOCIIMTAHMSA
. - OpUEHTallUsd Ha NpUMEHeHHe (U3NYECKUX 3HAHWM JUId pemieHus 3agad B o0jacTu

OKPY)KaIOHIGI\/'I Cp€Aanl, IUNTAHUPOBAHUA TIOCTYIIKOB HW OHLOCHKHW HX BO3MOXHBIX HOCJ'IGI[CTBI/H\/'I JJISL
OKpYKarolle Cpeibl;

o - OCO3HaHME IVI00ATBHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U IyTel UX pelleHus;

o 8) aganTannu K M3MEHAIOUMMMCH YCJIOBUAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

o - MOTPEOHOCTh BO B3aWMOJCHCTBUU MPU BBIMOJIHEHUH HUCCIEIOBAHUIN M MPOEKTOB (U3UUECKOI
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

o - IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAESITEIBbHOCTD;

o - TOTPeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4HUCIe (GOPMYINPOBATh UJEH, TIOHATHS,
TUIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

o - OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

o - IJJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3UUYECKUX 3HAHMIA;

o - CTpEMJICHHE aHAJM3UPOBATh M BBISBISATH B3aUMOCBSA3M MPHUPOJBI, OOIIECTBA U AIKOHOMHUKH, B

TOM 4HUCJIC C UCITIOJIB30BaAHHEM (I)I/I3I/I‘-ICCKI/IX 3HaHHI>1;



° - OIICHKA CBOMX JCHCTBUI C yUETOM BIHMSHUSA HA OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX TTTOOAIBHBIX
OCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OcCBOeHHs mporpamMmbl MO (M3MKE HAa YpOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs Yy
oOydaromerocss  Oyaytr  copMHpOBaHBI ~ MeTampeIMeTHBbIE  Pe3yJbTaThl,  BKJIIOYAIOIINE
MO3HABATEIIbHBIC YHUBEpPCAIbHbIC y4eOHBIC NEHCTBUS, KOMMYHUKATHBHBIC YHHBEpPCAIbHBIC Y4COHBIE
NEICTBUS, pEryISATUBHBIC YHUBEPCAJIbHbBIE YUeOHbIEe CHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJornueckue aeiicTBuA:

. BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUI);

o YCTAaHABJIMBATh CYIIECTBEHHBI NpPU3HAK KJIACCH(PHUKAIMK, OCHOBAaHUS i OO0OOIICHUS W
CpaBHEHUS;

o BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpuUBaeMbIX (akTax, MaHHBIX U

HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

o BBISBIISITH NTPUYMHHO-CJICICTBEHHBIC CBSI3U MPH M3YYCHUU (DU3MUYECKUX SIBICHHHA M IPOILECCOB,
JIeNaTh BBIBOJABI C HCIIOJI30BAHMEM JIEAYKTHBHBIX W HMHIYKTHUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh
TUIOTE3bl O B3aUMOCBA3SIX (PU3NYECKUX BEIHYUH;

. CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHus ydeOHOW (u3MuecKkoil 3amauu  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHUs, BBIOOp Hamboee MOAXOAAIIETO C Y4YETOM CaMOCTOSITENBHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBaTe/bcKue eiicTBUS:

o UCTIOJIB30BaTh BOIIPOCHI KaK MCCIIETOBATEIBCKUI HHCTPYMEHT ITO3HAHMS,

. IOPOBOJIUTH IO CaMOCTOSTEIIBHO COCTaBIEHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3NUECKUi
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHHE (PU3NIECKOTO SIBICHUS;

o OLICHMBATh HA TPUMEHHMOCTh U JIOCTOBEpHOCTh HH(OpMAIMio, MOJYyYCHHYI0 B XOJIe
UCCIICIOBAaHHS WIIH YKCTIEPUMEHTA;

o CaMOCTOSITENIFHO (OPMYITHPOBATh OOOOIIEHMST W BBHIBOABI IO pE3yabTaTaM IPOBEAEHHOTO
HaOJIFO/ICHUS, OTIBITA, UCCIICTOBAHMS;

o NPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BuUTHE (U3NYECKUX TPOILECCOB, a TaKkKe
BBIJIBUTATh TPEATIOIOKEHHS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

. OPUMEHSATh Pa3InYHble METO/bl, MHCTPYMEHTHI U 3alpOChI NPH MOKCKE U 0TOOpe MHPOpMAaLUU
WIN JaHHBIX ¢ YYETOM MpeIIokKEeHHON yueOHol pusnueckoii 3a1auu;

o aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3TUUYHBIX BUIOB U
bopm npencTaBIeHUS;

o CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeAcTaBiIeHUs HHPOpPMAIUM U
WITIOCTPUPOBATh pEIIacMble 3aJadd HECIOKHBIMH CXEMaMH, JIrarpaMMaMu, WHOW rpadukoil m mx
KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe el cCTBHA:



o B XOJle OOCYXIeHHMS Yy4eOHOro marepuaia, pe3yjibTaToB JIAOOPAaTOPHBIX pabOT M IMPOEKTOB
3a71aBaTh BONPOCHI TI0 CYIIECTBY OOCYXKaeMOM TeMbI U BBICKa3bIBAaTh W/EH, HAIlEJICHHBIC HA PEIICHHUE
3a7jaukl U MOAJep KaHue OJIarokKeaaTelIbHOCTH OOILEHHUS;

° COTIOCTABJIATh CBOM CYXKJCHHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB JHAJIOTa, OOHApPYKMBATh
pPa3JIMYME U CXOJICTBO MO3ULINIA;

° BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

° MyOJUYHO TPENCTaBJIATh PE3YJIBTAThl BBIMOJTHEHHOTO (PH3WYECKOro oOmbiTa (IKCIEPUMEHTA,

UCCIIEIOBaHUS, TIPOCKTA);

o MOHMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYaJIbHON pabOThl MpHU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

o MPUHUMATD I€JIM COBMECTHOM JEeSATeNIbHOCTH, OPTaHU30BBIBATh JIEHCTBUS MO €€ JOCTUKEHHIO:
pactpenensiaTh poir, o0CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOJILKHX JIFOJICH;

o BBITOJIHATH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3ysIbTaTa M0 CBOEMY HalpaBJICHUIO
¥ KOOPAMHUPYS CBOU JICUCTBUSA C APYTUMU UJICHAMH KOMAaH/IbI;

o OLICHMBATh KAYeCTBO CBOETO BKJIaJa B OOMMI MTPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelCcTBUS

Camoopranu3anus:
° BBISBIISITh TPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX ISl peIIeHUs
(bU3UYECKUX 3HAHU;
L] OpI/IeHTI/IpOBaTI)Cﬂ B pa3JII/I‘-IHI)IX moaxoamax HpI/IHﬂTI/ISI pGIHeHI/Iﬁ (I/IHIII/IBI/II[yaJH)HOG, HpI/IHSITI/IC

pelleHUs B IpyIe, IPUHATUE PEIIeHUH rpymIoi);

. CaMOCTOSITENIBHO COCTABIIATh AITOPUTM pelleHHs (PU3MUECKON 3a/1aui WM IJIaHa UCCIIEI0BaHUS
C y4€TOM MMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh IpejylaracMble
BApUAHTHI PELICHUN;

L4 JACIaTb BLI60p )51 6paTB OTBCTCTBCHHOCTDH 34 PCILICHUC.

CﬂMOKOHTpOﬂb, IMOLIMOHAJIbHBLIA HHTEJLJIEKT:

L4 AaBaThb aICKBATHYIO OLCHKY CUTYalluu U NIpCJIaraTh IjiaH eé N3MCHCHMUA,

L4 0OBACHATH IMPUYIUHBI JOCTUKCHU (HC,Z[OCTI/I)KGHI/IH) PE3YJIbTATOB ACATCIIBHOCTH, 1aBaTh OLICHKY

NPUOOPETEHHOMY OIIBITY;

o BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJl BBINOJHEHHS (DU3UYECKOTO
UCCJIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, HW3MEHUBLIMXCA CHUTYyaluil,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEN;

o OILICHUBATh COOTBETCTBUE PE3yibTaTa LENH U YCIOBUSIM;

o CTaBUTh Cce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WU TUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

o IpU3HaBaTh CBOE MPaBO HA OIIMOKY MPH pelIeHnH (GU3NYECKUX 3a/1ad UM B YTBEPXKJIECHUSAX Ha
Hay4yHbIE€ TEMBI U TAKOE K€E MPaBO JIPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K konny oOydenus B 8 kJlacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa’KaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

o MCIIOJIb30BATh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHKEHHE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHMSI ~BEIECTBA, KPUCTAJUIMYECKHE M aMOpQHbIE Tela, HACHILIEHHBIH U
HEHACBHIIICHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHSISI SHEPIrHsi, TEIUIOBOM JBUTATENb,
3JIEeMEHTAPHBIN ANEKTPUUYECKUI 3apsijl, MEKTPUUECKOE M0JI€, TPOBOAHUKU U TUAIEKTPUKHU, TOCTOSHHBIN
IIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

o pa3iuyath sBIEHUS (TEIJIOBOE paclIUpeHHe U CxKaTHe, Tervlonepenada, TeIjIoBOe paBHOBECHE,
CMauMBaHME, KaNWUIIPHBIC SBJICHUS, HCHApEHUE, KOHACHCALMs, IUIABJICHHE, KPUCTAJUIM3ALMS
(oTBepaeBaHue), KUTIEHUE, TEIUIONEpeaya (TemIONPOBOIHOCTh, KOHBEKIHUS, U3TYUCHUE), DIICKTPHU3aLIUs
Tel1, B3aUMOJCHCTBUE  3apsioB, JEWUCTBUA  JJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICIICTBIE MarHUTOB, JCHCTBME MAarHUTHOI'O IOJSI HA MPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAs
MHAYKIINS) TI0 ONUCAaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX AAHHOE
¢du3nueckoe sBICHUE;

o pacro3HaBaTh IMPOSBICHUE H3YyYCHHBIX (U3NYECKUX SBICHHHA B OKpPYXKAIOMIEM MHpE, B TOM
yhciie (U3NYECKUE SBJICHHUS B IPUPOJIE: MOBEPXHOCTHOE HATSDKEHHWE M KaNWUISIPHBIE SBJICHUS B
OpUpoJe, KpHUCTaulbl B mpupone, uznydeHue CoiHIa, 3amep3aHHe BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHHe pOCHI, TyMaHa, HHEs, CHEra, JJIEKTPHYECKHE SIBICHUS B aTrMocdepe, 3IEKTPHUUECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE TIOJIe 3eMIIH, JIpel TOIFOCOB, POJIb MATHUTHOTO TOJIS JUIS KU3HHU Ha
3emiie, TOJSPHOE CHUSHHUE, MPH ITOM IEPEBOIUTH IMPAKTHUECKYIO 3a1ady B Y4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) (PU3NUECKUX SBIICHUM;

o ONKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MYECKUE SBICHHS, WCIONb3Ys (PHU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEprusi, KOJMUYECTBO TEIJIOTHI, YAENbHAs TEIIO0EMKOCTh
BEIECTBa, ylebHas TEIJIOTa IUIaBIIEHUS, YAelbHas TEIUIoTa MapooOpa3oBaHus, yielbHas TEIUIoTa
CropaHusi TOIUINBA, KOA((ULUEHT MOJIE3HOr0 AEUCTBUS TEIUIOBOI MalllMHbI, OTHOCUTENIbHAS BJIAXKHOCTh
BO3/yXa, JIEKTPUUECKUH 3apsijl, cujla TOKa, JJIEKTPUUECKOE HaIPsHKEHHE, COMPOTUBIICHNE TPOBOTHUKA,
yJlelbHOE CONPOTHBIIEHHE BELIECTBAa, pad0oTa M MOIIHOCTb 3JEKTPUYECKOTO0 TOKAa), MPU OMHCAHUH
NPaBUWIbHO TPAKTOBaTh (DPU3MYECKHH CMBICI MCIIOJIb3YEMbIX BEJIWYMH, OOO3HAYEHHS M EAUHUIIBI
(¢u3NYECKUX BEIMYUH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BEIIMUUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH rpaUKu U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

o XapaKTepu30BaTh CBOMCTBAa TeN, (PU3MUECKHE SBJIEHUS W IPOLECCHI, HCIOIb3ysl OCHOBHbBIE
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOPHUU CTPOEHMSI BELIECTBA, IPUHIIMII CYNEPIO3ULIMH MOJIEN
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa A ydacTka LenH, 3aKoH Jkoyis—
Jlenua, 3aK0H cOXpaHEHMsI SHEPTUH, IPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIUCHIBATh
€ro MaTeMaTUYeCKOE BBIPAKEHUE;

o OOBACHATh (PU3NYECKUE IPOLIECChl U CBOWCTBA TEJ, B TOM YHCII€ M B KOHTEKCTE CHUTYyalHi
MPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BBIABIATH [PUYUHHOCIEACTBEHHbIE CBSI3H, CTPOUTH
o0BsicHeHue U3 1—2 JOrMYecKuX IaroB ¢ Onopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUM,
($U3UUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

o pewmiath pacuéTHbIE 3a7audl B 2—3 AEHCTBHS, UCHOJB3Yd 3aKOHBI M (OPMYIIBI, CBA3BIBAIOIINE
¢u3nueckre BEIMUYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3a/laud 3alHChIBAaTh KPAaTKOE YCJIOBHUE, BBISBIATH
HEJOCTaTOK JIaHHBIX JJIi pELleHUs 3aJaud, BbIOMpaTh 3aKOHBI U (POpMynbl, HEOOXOoAMMBIE A €€
pellieHusi, MPOBOAUTH pPACYETHl U CPAaBHUBATH I[IOJIyUYEHHOE 3HAueHHE (U3MUECKON BEJIMYUHBI C
W3BECTHBIMU JIaHHBIMH;



. pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh NpPHU TOMOMIM (U3HUYECKUX METOJIOB,
UCIIONIB3YSl  ONHCAaHUE KCCIEAOBAaHUSA, BBIIEIATH IMPOBEPSIEMOE MPEANONIOKEHUE, OLEHUBATh
MPaBUIILHOCTH MOPSIKA MPOBEIACHUS UCCIIEI0BAHMS, JIeTIaTh BEIBObL;

o MPOBOAUTH OMBITHl MO HAOMIOJIEHUIO (U3MYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(kanmuJUIsIpHBIC SIBJICHUS, 3aBUCUMOCTH JIABJICHHS BO3JyXa OT €ro o0béma, TeMmreparypbl, CKOPOCTH
mpoliecca OCTBHIBAHUSI M HArpeBaHUs MPU U3TYYEHUM OT I1BETa U3Jydarolier (MOraomaroliei)
MOBEPXHOCTH, CKOPOCTh HCIApPEHHsI BOJBI OT TEMIIEpaTyphl KHUAKOCTU U IUIOMIAIU €€ MOBEPXHOCTH,
JJIeKTpU3alMsl Tell U B3aUMOJEHUCTBUE JJIEKTPUUYECKUX 3apsOoB, B3aUMOJECHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJIM3alldsl MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, JACUCTBUS MAarHUTHOTO IOJSI HA
MPOBOJIHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOIBUTATENSI MOCTOSHHOIO TOKA):
dbopMynupoBaTh MpOBEpAEMblEe MPEANONOKEHUs, coOUpaTh YCTAHOBKY U3  IPEAJIOKEHHOTO
000py/10BaHus, OMUCHIBATh XO/1 OMbITA U (OPMYITHPOBATH BHIBOIBL;

o BBITNOJIHATH MPSMbIC U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIbHON BIIAXKHOCTH BO3/yXa, CHUJIbI TOKA,
HANPSDKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U JATUMKOB (PU3NUECKUX BEITUYMH, CPABHUBATD
pe3yNIbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH;

o MPOBOAMWTH HCCJIENOBAHUE 3aBUCUMOCTH OIHOW (DU3MYECKON BEIMYMHBI OT JAPYrol c
WCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUM (3aBUCHUMOCTH CONPOTHBIICHUS MPOBOJHHMKA OT €ro JJIMHBI,
IUIONIA/IM TIOTIEPEYHOTO CEUEHUS M YAEIBbHOTO CONPOTHUBJICHMS BEIECTBA MPOBOJHUKA, CHJIBI TOKA,
UAYIIEr0 4epe3 MPOBOJHUK, OT HAMPSOHKEHHS Ha MPOBOJHUKE, MCCIEIOBAHUE IOCIIEIOBATEILHOTO U
napajuieJIbHOTO COCJAMHEHUI MPOBOJHUKOB): TUIAHMPOBATH HCCIEIOBaHUE, COOMpATh YCTAaHOBKY U
BBITIOJHATh HM3MEPEHUs, CIEAys NPEUIOKEHHOMY IUIaHy, (UKCHPOBATH PE3YJbTATHI IOJYYCHHON
3aBUCHMOCTH B BHJI€ TaOJIHI] U TPaUKOB, JIeIaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIICIOBAHNUS,

. MPOBOANTHh KOCBEHHBIC M3MEPCHUS (DU3MUECKUX BEIUYMH (yAeNbHAas TEIIOEMKOCTh BEIIECTBA,
COMPOTHBIIEHUE TPOBOJHUKA, pad0OTa U MOIIHOCTh 3JEKTPUUYECKOTO TOKA): IJIAHUPOBATH HU3MEPEHUS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CJEIysl MPEAJIOKEHHON HHCTPYKIMH, W BBIUYUCIATH
3HAYCHHUE BEJIMUUHBI;

. coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

. XapaKTepU30BaTh MPHUHIMIBI JCHCTBHUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTOpOW Ha WX OMHUCAHUS (B TOM YHCIE: CUCTEMa OTOIJIEHUs JOMOB, THTPOMETp, MapoBas TypOWHa,
aMIIepMETP, BOJBTMETP, CUYETUYUK DICKTPUUECKOW HHEPTUU, IIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTelIbHbIe AJIEKTPONPUOOpPHl (IPUMEPHI), DIEKTPUUECKHE TMPEIOXPAHUTENN, AIJICKTPOMATHUT,
AIIEKTPOJIBUTATENb TMOCTOSHHOTO TOKAa), HCIOJb3ys 3HAHUS O CBOMCTBaX (U3WYECKUX SBICHUN U
HeoOXoauMbIe (PU3HUECKHEe 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCThIE TEXHHUUYECKHE YCTPONCTBA W HM3MEpUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (JKHUJIKOCTHBI TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATEINb
BHYTPEHHETO CrOpaHus, SJEKTPOCKOI, peocTaT), COCTABJSTh CXEMbl SJEKTPUUYECKHX IIened ¢
MOCNIEAOBATENbHBIM U TApaJUIENbHBIM COSAMHEHHEM JJEMEHTOB, pa3iuyas yCIOBHBbIE 0003HAYEHUS
AJIEMEHTOB JIEKTPUUECKUX LIETIEH;

. MPUBOJUTH MPUMEPHl (HAXOAUTh MH(OPMAIMIO O TpHUMEpax) MPaKTUYECKOTO HCIOIb30BAHUS
bu3NYeCKUX 3HAHUN B TOBCEIHEBHOW XHU3HU JUId oOecreueHus Oe30MacHOCTH MpU OOpaIieHuu ¢
npudbopaMd M TEXHMYECKHMMH YCTPOWMCTBAMH, COXpAHEHHUs 370pOBbI M COOJIONCHHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOILeH cpefie;

o OCYIIECTBIISATh TMOUCK HHGOpMaIuu (U3HUIECKOTO conaepxkaHus B MHTepHETe, Ha OCHOBE
MMEIOIINXCA 3HAHUA W MYTEM CPAaBHEHHS OTIOJHUTEIBHBIX HCTOYHWUKOB BBIICIATH WH(OpMAIHIO,
KOTOpasi SIBJSETCS MPOTUBOPEUYUBOI HITM MOXKET ObITh HETOCTOBEPHOM;



o UCTOJIb30BaTh TPU  BBIOJHEHWM YYEOHBIX 3aJaHUl HAay4YHO-TIONMYJSIPHYIO JIUTEPaTypy
(Gu3n4ecKoro conepkaHusl, CIpaBOYHBbIE MaTepuaibl, pecypcel cetu MHTepHer, Biagers npuémamu
KOHCIIEKTUPOBAHU TEKCTa, peoOpa3oBanus HHPOPMAIIUK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaThb COOCTBEHHBIEC MHMCbMEHHBIE U KPaTKUE YCTHBIE COOOLIeHHs, 0000m1as nHdopmauo
U3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO COJACP)KAaHHUS, B TOM 4YHCIE MyOIMYHO TNPEACTaBIATH
pe3yJbTaThl MPOEKTHOM WJIM MCCIEN0BAaTENbCKOW AEATEIbHOCTH, NP ITOM IPaMOTHO HCIOJIb30BaTh
U3y4eHHbIN MOHATUHHBIN annapar Kypca (pU3HKHU, COIPOBOXKIATh BHICTYIICHHE ITPE3EHTALUEH;

. IPY BBITIOJHEHUU y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (DPU3MYECKHX IMPOIECCOB PACIPELIIATh
00513aHHOCTH B IPYyIIE B COOTBETCTBUU C IOCTABICHHBIMM 3aJa4yaMH, CIEAUTh 32 BBIIIOJHEHHUEM IIJIaHA
JeHCTBUI U KOPPEKTUPOBATh €ro, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JIESATEILHOCTh I'PYIIIIbI,
BBICTPAaWBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, MIPOSBIISS TOTOBHOCTh pa3pemiaTb KOH(PIUKTEHI.

K xonmy oOyueHust B 9 KJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)xaTb
c(OPMHUPOBAHHOCTh y O0YYarOIUXCS YMEHUI:

o MCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUabHasl TOUKA, TPAEKTOPUS, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBHXKEHHUs, Aedopmanus (ympyras, MjacTudeckas), TpEeHHe, LEHTPOCTPEMUTEIbHOE
YCKOpEHUE, HEBECOMOCTb U IMEPErpy3KH, LIEHTP TSKECTH, a0CONIOTHO TBEPAOE TEJIO, LEHTP TSHKECTU
TBEPAOrO Tejla, PAaBHOBECHE, MEXaHUYECKHE KoeOaHUs U BOJHBI, 3BYK, MH(PPa3BYK U YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAbHO30PKOCTb,
CHEKTphl HCHYCKaHUS M MOIJoUleHus, ainbpa, Oera- M TraMMa-u3JIyuyeHHs, M30TOIbl, sepHast
HHEPreTHKa;

o pasinyath  siBIE€HUS (paBHOMEpPHOE U  HEPaBHOMEPHOE NPSMOJMHEHHOE  JBM)KEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOHOE IMaJ€HUE T, PABHOMEPHOE JIBU)KEHUE I10
OKPY’KHOCTH, B3aUMOJICIICTBHE TEJI, pEAaKTUBHOE JBUKEHUE, KOJIeOaTeIbHOE JBUKEHHE (3aTyXatolue 1
BBIHY)KJICHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JBMXKCHHME, OTPAXEHUE 3BYKa, INPSIMOJIMHENHHOE
pacrpoCcTpaHeHHEe, OTPAXEHHE U MpPEeIOMJICHHE CBEeTa, IIOJHOE BHYTPEHHEE OTpaKEHUE CBETa,
pasnoxeHue Oeoro cBeTa B CHEKTP M CIOXKEHHE CIEKTPAJIbHBIX LIBETOB, AMCIEPCUS CBETa,
€CTECTBEHHAsl paJIMOAaKTUBHOCTh, BOSHUKHOBEHHE JTMHEHYATOr0 CIEKTpa M3Iy4yeHHs) 10 ONMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOLINX AAHHOE (PU3UYECKOE SIBIICHUE;

o pacno3HaBaTh MPOSIBICHWE U3YYEHHBIX (U3MUECKUX SBJICHUM B OKpYXarouiemM Mupe (B TOM
yucie (u3nYecKue SIBIEHUS B MPUPOJIE: MPUIUBBI U OTJIMBBI, JBM)KeHUE Tu1aHeT CONHEYHOH CHUCTEMBI,
PEaKTUBHOE [BHUKCHHE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMM, 3EMIIETPACEHUE,
celficMMuYecKHe BOJHBI, IIyHaMH, 3XO, I[BE€Ta Te€J, ONTHYECKHUE SIBICHHUS B MpPHUPOJE, OMOIOrHYecKoe
JeiicTBME  BUIUMOTO,  YIbTPaUOJIETOBOTO U  PEHTTEHOBCKOTO  W3JIyYeHUH, eCTECTBEHHBIN
pPalMOaKTUBHBIA (OH, KOCMHUYECKHE JIyyd, pPaJUOAKTUBHOE H3JIydYeHHE TMPHUPOJHBIX MHUHEPAJIOB,
JNENCTBUE PAaJUOAKTUBHBIX M3IYYEHHH HAa OPraHU3M YEJIOBEKAa), IPU ATOM NEPEBOAUTH MPAKTHUECKYIO
3a/1a4y B yueOHYIO, BBIIETIATh CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHMIA;

o ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONb3YysS (PU3NUECKUe
BEJIMYMHBI (CpelHsAs W MIHOBEHHas CKOPOCTh Tejla IpU HEPaBHOMEPHOM [BUKEHHH, YCKOPEHHE,
nepeMeleHye, MyTh, YrioBas CKOPOCTb, CHJIa TPEHHs, CHJa YINPYIOCTH, CHUJA TSKECTH, YCKOPEHHE
CBOOOJTHOTO TMaJIeHHsI, BEC Tella, UMITYJIbC Teja, UMITYJIbC CHIIbI, MEXaHHYecKass paboTa U MOIIHOCTb,
NOTEHLIMAIbHAs YHEPTHS TeNa, MOJHATOrO HaJl MOBEPXHOCTBIO 3€MJIM, IOTEHIIMAIbHAS YHEPTHSI CKATON
NPYKUHBI, KHHETUYECKash SHEprusi, MoJiHAs MeXaHW4YecKas SHEeprus, MepuoJ M YacToTa KojeOaHuM,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEIIOMIIEHUS CPEIbl),
IpY ONMUCAHUHU TMPABHIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCIOIb3YEMBIX BEIMYUH, 00O3HAYECHUS U
€IMHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIINE JaHHYIO (PU3HUECKYIO BETUUUHY C
JOPYTMMU BETUYMHAMU, CTPOUTH IPaQUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;



o XapakTepu30BaTh CBOMCTBA TeJd, (PU3MUECKUE SBJICHUS UM MPOLECCHI, MCIONB3YS 3aKOH
COXpaHEHMsI DSHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHLUI CYNEPHO3UIUH CHUJI, MPUHIUI
OTHOCUTENIbHOCTH ['anuies, 3akoHbl HplOTOHA, 3aKOH COXPAaHEHHUs MMIIYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOT0 M MAaCCOBOI'O YHMCEI NPU AAEPHBIX PEaKUUsiX, IPU
9TOM J]aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMAaTUYECKOE BHIPAKEHUE;

. OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh IPUYUHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
00BbsICHEHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ ONMOpoi Ha 2—3 M3YYEHHBIX CBOMCTBA (DM3UYECKUX SIBJICHUH,
($U3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

o pemaTth pacy€THbIe 3aa4u (ONUparoIuecs Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIOJIB3YS 3aKOHBI
U (GOpMYIbI, CBSI3BIBAIONINE (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33/1a4M 3alHMChIBAThH
KpaTKoe YCIIOBHE, BBIABISATH HEAOCTAIOIINE UM U30BITOYHBIE JaHHbBIC, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOMUMBIC [UIsl pEUIeHMs, MPOBOAUTH PACUYEThl U OLIEHUBATh PEATUCTUYHOCTH IOJIYYEHHOTO
3HaYeHUS (PU3NYECKON BETUUHMHBI;

o pacmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXHO PEIIUTh NPU HOMOMIM (U3MUYECKUX METOOB,
UCIIONIb3YSl  ONKCAaHUE MCCIEAOBAHHUSA, BBIIEIATh MPOBEPSIEMOE IMPEAIOJOKEHUE, OLEHUBATh
IPABWJIBHOCTb IMOPSAJIKA MPOBEACHUS UCCIEI0BaHMs, JEJIaTh BBIBOJbI, MHTEPIPETUPOBATH PE3YIbTAThI
HaOII0/IEHUH U OIBITOB;

. IPOBOJUTH OIBITH MO HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (U3NIECKUX CBOWMCTB TEI
(u3yueHue BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHHs SHEPTUH, 3aBUCUMOCTh MEpHo/ia KOoJIeOaHHi
OPYKUHHOTO MasTHHKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUIHTY/bI
MaJIbIX KOJeOaHHi, MPsIMOJMHEHHOE paclpoCTpaHEHHE CBETa, Pas3lIoKeHHE Oenoro cBera B CIHEKTD,
U3y4eHHE CBOWCTB HM300paKeHHUs B IUIOCKOM 3€pKaje M CBOWCTB HW300paKeHHs IpenMeTra B
coOuparoliel TuH3e, HAOMIOIEHUE CIUIONIHBIX M JIMHEHYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSTEIBHO
coOupaTh yCTaHOBKY M3 H30BITOUHOTO Habopa 00OpYIOBaHMS, OMHCHIBATH XOJ OIBITA U €ro
pe3ynbTathl, GOpPMYIUPOBATh BHIBOABL;

o IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, ONMpeaessist cpeqHee 3HaueHue
u3MepsieMoi BeMn4HMHbI ((POKYCHOE pacCTOsIHME coOMparolie JMH3bI), 000CHOBBIBAaTh BHIOOp criocoba
U3MepeHus (U3MEepUTENBbHOTrO Ipubopa);

o IPOBOAMTH HCCJIENIOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH C MCIOJIB30BAHHEM IPSMBIX
U3MEpEeHUil (3aBUCHMOCTb IyTHM OT BPEMEHM IpPH PABHOYCKOPEHHOM JBMKEHMHM O€3 HayaJbHOUN
CKOPOCTH, TepHoja KoleOaHWi MaTeMaTHUYeCKOTO MasTHHKA OT JUIMHBI HHUTH, 3aBUCHMOCTH yIJjia
OTpaXeHMsI CBeTa OT Yyrja MaaeHuss M Yria NpeloMIIeHUs OT yria MajeHus): MJIaHUPOBaTh
UCCJIEJOBaHUE, CaMOCTOSTEIbHO COOMpaTh YCTAHOBKY, (UKCHUPOBATh pE3yJabTaThl IOJYYEHHON
3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUJAE TaOMUI] U TpadUKOB, JI€1aTh BBIBOJBI MO pe3yJbTaTaM
WCCIIEJOBAHMSI,

o IIPOBOAMTH KOCBEHHBIE U3MEPEHUS (U3NYECKUX BEIMUMH (CPEIHAsSl CKOPOCTh U YCKOPEHHE Tela
OpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOTO TMaJeHUs, JKECTKOCTh MPYKHUHBI,
KOA(DPUITMEHT TPEHUST CKOIBKECHUS, MeXaHW4decKass paboTa U MOIIHOCTh, YACTOTA U MEepUOo KoJIeOaHmit
MaTeMaTHUYeCKOT0 U MPYKMHHOTO MasTHUKOB, ONITUYECKas cujia coOuparoniei JMH3bI, pagloaKTUBHbBIN
¢GoH): MIaHUPOBaTh U3MEPEHHs, COOMPATh FKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJIHATH U3MEPEHMUS,
cienys MpenyioKeHHOW MHCTPYKIMH, BBIYMCIATh 3HAUEHHE BETUYMHBI U aHAM3UPOBATH MOJIYYECHHBIE
pE3yJBTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;

o co0JII01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1adopaTOpHBIM 000pYI0BaHUEM;



. pa3ianyaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (DU3MUECKUX MOJENei: MaTepuaibHas TOYKa,
abCOTIOTHO TBEPAOE TEJI0, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JIMH34, [IJIaHeTapHas MOJIeNb aToMa,
HYKJIOHHasi MOJIEJIb @aTOMHOT'O S/pa;

. XapaKTepu30BaTh MPHUHIMIIBI JCHCTBHUS U3YYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOI Ha MX OMHUCAHUS (B TOM YHCIIE: CHUIOMETP, NaTUYUKHU TMOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS,
pakera, 3XOJIOT, OYKH, MEPHUCKON, (oToammapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKOI, J03UMETD,
KaMmepa BunbcoHna), ncnosnb3ysi 3HaHHUS O CBOWCTBAX (PM3NYECKUX SBJICHUN U HEOOXOAUMBIE (PU3NYECKUE
3aKOHOMEPHOCTH;

. UCIIOJI30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKM HW3YYEHHBIX TEXHMUYECKUX YCTPOICTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEIICHUU YIeOHO-ITPAKTUUECKHX 3aj1ad,
ONTUYECKHUE CXEMBI JJISl IIOCTPOCHUS H300paKEHUH B INIOCKOM 3€pKajie ¥ COOMpaAloIIe JINH3E;

. MPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOrO HCIOIb30BAHUS
¢u3nueckux 3HAHUK B TMOBCEJHEBHON >KM3HM Ui oOecriedyeHHss O€30MacHOCTH Ipu OOpalieHuu ¢
npubopaMd U TEXHMYECKUMHU YCTPOMCTBAMHM, COXpPAHEHHsS 3I0pOBbS U COOJIOACHHUS HOPM
3KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH cpelie;

. OCYIIECTBIISITh MOUCK MHPOpMAIHN (HU3HUECKOTO coaepxkaHus B MIHTepHETe, caMOCTOsITENBHO
dbopMynupys TOHCKOBBIA 3alpoc, HAXOJUTh IIYyTH OIpPENeieHHs] JIOCTOBEPHOCTH MOIYyUYEHHOM
nH(pOpMaIK Ha OCHOBE UMEIOLIUXCSl 3HAHUM U TOTIOTHUTEIbHBIX HCTOYHUKOB;

. UCIIONIb30BAaTh IMPH  BBIIOJIHEHUH Y4YEOHBIX 3aJaHM HAyYHO-TIOMYNIAPHYIO JIUTEPATYpPy
(U3HYECKOT0 COJIepKaHMsl, CIPABOYHBIE MaTepualibl, pecypchl ceTu MuTepHeT, BiameTs nmpuémamu
KOHCIICKTUPOBAHUS TEKCTA, MPeoOpa3oBanmsi HH(GOPMAIIMK U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;

o co3JaBaTb COOCTBEHHbIE IIMCbMEHHBIE U YCTHBIE COOOILEHMS Ha OCHOBE HMH(OpMaLMMU U3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COAEPKAHUS, MyOIUYHO MPECTABIATh PE3yIbTaThl MPOEKTHOM
WM UCCIEN0BATENIbCKON JEATEIbHOCTH, IIPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3YyYEHHBIH MOHSITHUHBIN
anmapar Hu3ydaeMoro paszena (UMK U CONPOBOXKIATh BBICTYIJICHHE IMpE3EHTAIMe ¢ y4éToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB
Kour HMata usyuenus DJIeKTPOHHbIE
uppoBbIe
Ne n/m Tema ypoka poab Hpakrn ungp
Bcero HbIEe YyecKue o0pa3oBaTe/ibH
pa6or  paGorbr  PakT. MnaH. bI€e pecypchbl
bl
OCHOBHBIE TIOJIOKEHUS bubnuorexa [IOK
1 MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH 1 01.09-04.09 https://m.edsoo.ru/f
U UX OIBITHBIE ITOATBEPKIACHUSA f0a5256
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1 01.09-04.09
. bu6nmorexa LIOK
Moaenu TBEpIOTO, )KUIAKOTO U
3 Fa30060a3HOT oM B Ba 1 07.09-11.09 https://m.edsoo.ru/f
a3000pa3HOro COCTO eniec £035408
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BeIlecTBa Ha OCHOBE 1 07.09-11.09
MTOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
bubnunorexa LIOK
5 Kpucrannmaeckue u amopdusbie Tena 1 14.09-18.09 https://m.edsoo.ru/f
f0a5800
but6mmorekxa [IOK
CmauuBaHue U KalUJUISIPHOCTb.
0 [ToBEPXHOCTHOE HATSIKEHHE 1 14.09-18.09 https://m.eds00.r/f
P f0a5530
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bubnunorexa LIOK

" BBIICTIAEMOTI'O UM ITPH OXJTAXKACHUN

7 TemoBoe paciiupeHue u cxxaTue 21.09-25.09 https://m.edsoo.ru/f
f0a5a26
Temnepatypa. CBsi3b TeMIIEpaTypbl
8 CO CKOPOCTBIO TEIUIOBOTO JIBHIKEHUS 21.09-25.09
YaCTHII
bubnuoreka [{OK
Buytpennss sueprusi. Crioco0bl
9 N 28.09-02.10 https://m.edsoo.ru/f
W3MEHEHHUS BHYTPEHHEH SHepruu £0a5C60
bubnuoreka [IOK
10 Buns! Terionepenaun 28.09-02.10 https://m.edsoo.ru/f
f0a6412
VYpok-koudepenuus "IIpaktuueckoe
P dep P . bubnunorexka LIOK
MCIOJIb30BaHUE TETNIOBBIX CBOWCTB
11 5 B 1 MATEDHATOR B LIIAX 12.10-16.10 https://m.edsoo.ru/f
CHee CpHaTIoB B 1e f0a65c0
sHeprocoepexeHus"
KonnuecTtBo Temnotel. Y aensHas bubmorexa HOK
12 ' 12.10-16.10 https://m.edsoo.ru/f
TEIIIOEMKOCTh £026976
bubmmoreka IIOK
VYpaBHeHHE TEMI0OBOTO OanaHca.
13 T 5 19.10-23.10 https://m.edsoo.ru/f
erI000MeH U TEIIOBOE PaBHOBECHE £027088
JlaGopatopHnas pabora
" bubnuotexa [JOK
HccnenoBanue siBineHus
14 19.10-23.10 https://m.edsoo.ru/f
TErI000MeHa P CMEUTUBaHUHT
. . f0a6a98
XOJIOJTHOW Y TOpsiueit BOAbI"
Pacuer konuuecTBa TETIOTHI,
15 HEOO0XOAUMOTO JIsl HarpeBaHus TeJa 26.10-30.10
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Jlaboparopnas pabota

bub6nmoreka [IOK

16 "OnpeneneHue yaeapbHOU 26.10-30.10 https://m.edsoo.ru/f
TEILUIOEMKOCTH BelecTna" f0a6bb0
bubnunorexa LIOK
DHeprus TOIMBa. Y JeabHast
17 S 02.11-06.11 https://m.edsoo.ru/f
p f0a7b5a
[InaBneHue u oTBepICeBaHUE bubnunoreka LIOK
18 KPUCTATIMYECKUX TeJl. Y IeTbHast 02.11-06.11 https://m.edsoo.ru/f
TEIJIOTA IJIaBJICHUS f0a71d2
Jlaboparopnas pabota bubnunoreka LIOK
19 "OnpeneneHue yaenbHON TeIOThI 09.11-13.11 https://m.edsoo.ru/f
IJIaBJICHUS J1baa" foa72fe
[TapoobpazoBaHue 1 KOHICHCAIIHS bubmorexa LHOK
20 T —. ' 09.11-13.11 https://m.edsoo.ru/f
p f0a740c
Kunienne. Y nenpHas Temiora
nmapoo0pa3zoBaHus U KOHJICHCAIIUH bubmorexa LHIOK
21 3ABHCHMOCTE TeMIEDATVDLL KI/IHeH.I/IS{ 23.11-27.11 https://m.edsoo.ru/f
patyp f0a786¢
0T aTMOoc(hepHOTO aBICHHUS
Bnaxxnocts Bo3myxa. JlabopaTopHas bubnnorexa [JOK
22 pabora "Onpenenenue 23.11-27.11 https://m.edsoo.ru/f
OTHOCUTEIBHOMN BIIAJKHOCTH BO3TyXa" f0a7628
Pertenne 3aga4 Ha onpeaeneHne
23 8 pet 30.11-04.12
BJIQYKHOCTH BO3JIyXa
[TpuHIHIB pabOTHI TETIIOBBIX
24 nsurateneif. [Taposas TypOuHa. 30.11-04.12
JIBurarenb BHYTPEHHETO CTOpaHUs
KII[I TennoBoro aBHTaTes.
o5 i i} 07.12.11.12 Bubmmoreka ITOK

TemnnoBble ABUTATEIN U 3allIATA

https://m.edsoo.ru/f
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OKpY>Karollen cpeibl

f0a7c7c

3aKOH COXpaHEHHS U MIPEBPALICHUS

26 07.12-11.12
SHEPTUH B TEIJIOBBIX MpoIleccax
IToaroroBka K KOHTPOJILHOM paboTe
" bubnuorexa [JOK
1o TeMe "TennoBnie ABICHUS.
27 I3MeHOHIE AFDEIATHEX COCTOSHI 14.12-18.12 https://m.edsoo.ru/f
p f0a83f2
BergecTna"
KoHntposbHas paboTta mo teme bubmmoreka [JOK
28 "TernoBble siBiIcHUA. M3MeHeHne 14.12-18.12 https://m.edsoo.ru/f
arperaTHbIX COCTOSIHMI BellecTna' f0a86ae
Onexrpusanus ten. JIsa poaa
29 p . /lea por 21.12-25.12
AIEKTPUUYECKUX 3aPsI0B
VYpoxk-uccienopanue "DiaeKTpusanus
30 TeJ UHAYKIUEH U TIpU 21.12-25.12
COTMPUKOCHOBEHHUH"
. bubnuoreka [{OK
B3aumozeiicTBre 3apsyKeHHBIX TEIT.
31 3axon Kviona 28.12-29.12 https://m.edsoo.ru/f
Y. f0a87e4
DneKTpruYecKoe moJie.
bubmmoteka IIOK
HanpsikeHHOCTD 9JEKTPUUYECKOTO
32 o — 28.12-29.12 https://m.edsoo.ru/f
- UL €Y 13 H fOa8a0a
ANEKTPUUYECKUX TOJIEeH
Hocutenu snekTpudeckux 3apsios.
33 OnemenTapHbIi 3apsa. CtpoeHue 11.01-15.01
aroMma
[TpoBOAHUKY M TUAIEKTPUKU. 3aKOH bubmorexa LIOK
34 ) 11.01-15.01 https://m.edsoo.ru/f

COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa

f0a8ef6
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Pemenne 3aaa4 Ha IPUMEHCHUC

bubnunorexa LIOK

3 CBOMCTB DJIEKTPUYECKUX 3apsAI0B 18.01-22.01 https://m.edsoo.ru/f
JIEKTP pan f0a90cc
DNEeKTPUYECKUM TOK, YCIOBUS €T0 Bu6nuoreka LIOK
36 cymiectBoBanus. IcTOUHUKH 18.01-22.01 https://m.edsoo.ru/f
3JIEKTPUYECKOTO TOKA f0a95a4
bubnuoreka [{OK
37 JIefcTBUS AJIEKTPUIECKOTO TOKA 25.01-29.01 https://m.edsoo.ru/f
f0a96hb2
VYpok-uccnenosanue "JleiictBue
38 AIEKTPUICCKOTO TOJISI Ha 1 25.01-29.01
MPOBOJHUKHU U JUAJIEKTPUKHU"
. bubnuorexa [{OK
DNEKTPUUECKUN TOK B METAJUIAX,
39 KHIKOCTSX 1 1a3aX 25.01-29.01 https://m.edsoo.ru/f
I f0a9838
DneKkTpruyecKas Ienb U €€ COCTaBHbBIC
40 p i 25.01-29.01
YacTH
Cuna toka. JlaGopaTopHas pabota bubmmoreka IIOK
41 "N3mepenue u peryiupoBaHue CUIbI 0.5 01.02-05.02 https://m.edsoo.ru/f
TOKa" f0a8hd6
DNEKTPUUECKOE HATIPSKEHHE.
Bonbrmetp. JIabopaTopHas padoTa BrbmroTexa [IOK
42 "Usm Hi u f Jmp BaHI; 0.5 01.02-05.02 https://m.edsoo.ru/f
SMICPEHIE 1 pErYIHPOBAIHE f0a9e14
HaIPSDKECHUS
bubnunorexa LIOK
ConpoTuBieHNE NPOBOJHUKA.
43 VY 1eapHO0E CONPOTHUBIIEHHE BEILECTBA 08.02-12.02 hitps://m.eds00.ru/t
A P H f0aa738
JlaGoparopHas pabora "3aBUCHMOCTH
a4 paTopHas p 1 08.02-12.02 but6mmoreka [IOK

SJICKTPHUYCCKOT'O0 COIPOTUBJICHUA

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

MPOBOJIHUKA OT €r0 JIJIMHBI, IJI0IA 1
MOIEPEYHOI0 CEUCHUS U MaTepraia"

f0aa738

3aBUCUMOCTH CHJIBI TOKA OT

bu6nmoreka [IOK

45 HanpsbkeHus. 3akon Oma ayis 24.02-26.02 https://m.edsoo.ru/f
y4acTKa UeIu fOaad4a
JlaGopaTopHas pabota
"UccaenqoBaHue 3aBUCUMOCTU CHIIBI bubnunoreka LIOK

46 TOKa, UAYIIETO Yepe3 PE3UCTOp, OT 24.02-26.02 https://m.edsoo.ru/f
COIIPOTHUBIICHUS PE3UCTOPA U f0aa04e
HaIpsDKEHUs Ha pe3ucrope”

[TocnenoBarenbHOE M ApAILICIBHOE

47 A P 01.03-05.03
COCIMHECHHS TIPOBOJHUKOB
Jlaboparopnast padora "IIpoBepka
TpaBUJIa CIOXKEHUS HAMPSHKEHUN TTPH bubnmorera IOK

48 p p P 01.03-05.03 https://m.edsoo.ru/f
MOCJIeI0BATEILHOM COCTMHCHUH

fO0aaa58
JBYX pE3UCTOpPOB"
Jlaboparopnas padota "IIpoBepka
PaTOPHaZ p PoBep bubnuoreka [{OK
MpaBuJIa JJIs CHUIIBI TOKA MPU
49 T —— S— 09.03-12.03 https://m.edsoo.ru/f
paJICIIbHOM COEIMHE fOaadle
pe3uctopos”
Pemenue 3amau Ha mpumMeHeHne bubnmnorexa [JOK

50 3akoHa OMa JIJIs pa3IngHOTO 09.03-12.03 https://m.edsoo.ru/f

COEIMHEHUS NTPOBOJHUKOB fOaaf8a
but6mmorekxa [IOK
PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO
51 roka. 3axon Jxoys-Jlera 15.03-19.03 https://m.edsoo.ru/f
Of@. JaKOH SOyt IeHll f0ab124
Jlaboparopnas pabota bubmuoreka [IOK
52 "Onpenenenre paboThl U MOITHOCTH 15.03-19.03 https://m.edsoo.ru/f

3JIEKTPUYECKOTo TOKa"

f0ab3e0
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DJeKTpUYECcKUe ey U MOTPeOuTeNnn

bub6nmoreka [IOK

53 AIIEKTPUICCKOMN YHEPTUU B OBITY. 22.03-26.03 https://m.edsoo.ru/f
KopoTtkoe 3ambikanmne f0abh660
[TocTostHHBIE MATHUTBHI, UX

54 . 22.03-26.03
B3aUMO/ICICTBUE
VYpok-uccnenosanue "M3yuenue bubmmorexa [IOK

55 . | 29.03-02.04 https://m.edsoo.ru/f
oJIel TOCTOSTHHBIX MarHUTOB

fOac3d0
MarsauTHoO€ 110jie. MarHuTHoe noJje bubnnorexa [{OK

56 3eMJIM U €ro 3HaYeHue JJIs )KU3HU Ha 29.03-02.04 https://m.edsoo.ru/f
3emite fOacOba
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DJIEeKTPUUYECKUE 3apsiabl. bubnnorexa [{OK

57 3apsKEHHBIE TeJla U UX 12.04-16.04 https://m.edsoo.ru/f
B3anumoercTBus. IlocToSHHBIN fOabd2c
AIEKTPUYECKUN TOK"

KonTponbnas pabora no teme
"DnekTpudecKue 3apsbl.

bubmmoteka IIOK
3apsiKeHHbIE Tela U UX

58 N . 12.04-16.04 https://m.edsoo.ru/f
B3auMoeicTBus. [locTosTHHBIM

. fOabea8
AJIeKTpUYeCcKuil TokK" /
Bceepoccuiickas npoBepouHas paboTta
PesepBHblit ypok. Pabota ¢ Tekctamu bubnuoreka
o Teme "[locTossHHBII

59 N 19.04-23.04 HOK
AJIeKTpUYeCcKuil ToK" / https://m.edsoo
Bcepoccuiickas mpoBepouHas paboTa .ru/ffOacdc6
OmneIT OpcTena. MarauTHoe nose bubnuoreka

60 AJIEKTPUUYECKOTO TOKa MarHuTHoe 19.04-23.04 [TOK
I10JI€ KaTYIIKH C TOKOM https://m.edsoo



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

ITu/ffOac1d?

HpI/IMeHeHI/Ie SJICKTPOMArumuTOB B Bubnuoteka
TexHuke. JJaboparopnas pabora
61 ! JpatopHas p 0.5  26.04-30.04 HOK
N3ydenue nelicTBUS MarHuTHOT'O https://m.edsoo
T0JIs1 HA MPOBOJIHUK C TOKOM" .ru/ff0ac74a
DNEKTPOABUTATEIH TIOCTOSTHHOTO
ToKa. Mcnonp30oBanue
N bubnuorexa
ANEKTPOABUTaTENCH B TEXHUUECKUX OK
62 yCTPOMCTBAX M HA TPAHCIIOPTE. 26.04-30.04 1
JlaGoparopHnas pabora https:/.eds00
patopHaip .ru/ff0ac86¢
"KoHcTpynpoBaHue U usyueHue
paboTHI AJeKTpoABHTATEIIS"
OnbiTel Papajest. 3aKoH
63 ANEKTPOMAarHUTHOW MHIYKIIUH. 04.05-07.05
IIpaBuio Jlenua
Onektporereparop. Crocoos
MTOJTYYCHUS DJICKTPUICCKON SHEPTHH.
64 DNEeKTpOCTaHIIMU Ha 04.05-07.05
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUHU
[ToaroroBka K KOHTPOILHOM paboTe
65 110 TeMe "DIJIEKTPUUECKHE U 11.05-14.05
MAarHuTHBIC SIBJICHUS"
bubnuoteka
KonTponbHas pabota mo Teme oK
66 "DneKTpUYECKHe U MarHUTHBIE 11.05-14.05 1
JS— https://m.edsoo
Tu/ff0acb14
PesepBubIii ypok. Pabora ¢ Tekctamu bubnuoteka
67 17.05-21.05

o teme "TemnoBele sBieHus"

HOK
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68 PesepBHblit ypok. Pabota ¢ Tekctamu 1 17.05-21.05
1o Teme "MarHuTHsbIe siBJIeHUS"
69 Pesepr 1 24.05-25.05
OBUIEE KOJIMYECTBO YACOB I10
. 69 14.5

[NPOT'PAMME
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IPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0O 00111eT0 00pPa30BaHUs

HCIIOJIB30BAaTh IIOHATHA

1.2

1.3

pa3anyaTh SIBICHUS IO OMKCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JIEMOHCTPHUPYIOIINX JAHHOE (PU3NICCKOE SIBICHUE

pacrmo3HaBaTh TPOSBICHHE H3YYCHHBIX (U3NYCCKUX SIBICHUNW B OKPYKAIOIIEM
MHUpe, B TOM 4YHcle (QU3NYECKHe SIBICHHS B NPUPOJE, MPH ITOM IMEPEBOJUTH
MPaKTUYECKYIO 3a7a4y B YU€OHYI0, BBIJICIATh CYIIECTBEHHbBIE CBOMCTBA (ITPU3HAKK)
bu3nYeCKUX SIBICHUN

14

ONHUCBHIBATh H3YYEHHBbIE CBOMCTBA Tel M (U3MYECKUE SBICHUS, HCIHOIb3Ys
¢u3nveckue BENWYHMHBI, NPH ONHCAHWW NPABWIBHO TPAKTOBATh (HU3NUECKHUIA
CMBICJI UCIOJIb3YEMBIX BEJIWYHMH, 0003HAUCHUS U €IMHULBI (PU3MUECKUX BEIUYUH,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYHHY C JAPYTHMH
BEJIMYMHAMU, CTPOUTH IPauKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (hU3MUECKHE SBICHUS U TMPOILECCHI, HUCIOJIb3Ys
W3y4YEHHBIE 3aKOHBI, TMPU ITOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa |
3alUCBHIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE

1.6

1.7

O00BACHATh (U3UYECKUE TPOIIECCHl U CBOMICTBAa TE€N, B TOM YHCIE M B KOHTEKCTE
CUTyallUd NPaKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa: BbIABIATH MPUUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 | — 2 JIOrMYecKMX IIaroB C
noMomeio 1 — 2 n3ydeHHbIX CBOMCTBAa (PU3UYECKUX SBICHUN, PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

pemath pacuy€THble 3ajaud B 2 — 3 JEHCTBUS, UCHOJb3Ysl 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIME (PU3MUECKHE BEJIMUYMHBI: HAa OCHOBE aHAJIM3a YCIOBUS 3a/1a4M
3aMMChIBaTh KPaTKOE YCIOBHE, BBISABIATb HEJOCTATOK JAHHBIX Il pPELICHHS
3aJaud, BBIOMpATh 3aKOHBI U (OpPMYJbl, HEOOXOoIuMBbIE s €€ pelleHus,
MPOBOAMTH Pacué€Thl U CPABHMUBATH MOJYYEHHOE 3HAUCHUE (PHU3MUECKOI BEIIMYMHBI
C U3BECTHBIMU JaHHBIMU

1.8

1.9

paciio3HaBaThb HpOGJ’ICMLI, KOTOPBIC MOXHO PpCHINTL TIPpH MITOMOIIU (I)I/BI/I‘-IGCKI/IX
METOJ0B, HCIIOJIb3Yys OITMCaHHuEC HCCIICO0BaHUsI, BBIJACIIATH ITPOBEPACMOC
MMPCAIIOJIOXKCHUC, OLICHUBATH IMPABUIIBHOCTDL IMOPAAKa IMPOBCACHHUA HCCICOOBAaHUA,
J€J1aTh BBIBOIbI

MPOBOAMTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SBJIECHUN WU (PU3HUYECKHUX
CBOWCTB Tel: (OpPMYJIHpPOBATh MPOBEPSieMble MPEANONI0KEHUs, COOUpPATh
YCTAaHOBKY W3 NPEJIOKEHHOIO OO0OpYJIOBaHMS, OIHUCHIBATh XOJA OIbITa H
(bopMynHpOBaThH BHIBOJIBI

1.10

BBITIOJHATL TIPAMBIC HU3MCEPCHHUA C HCIIOJIBb30BAHUCM AHAJIOTOBBIX HpI/I60pOB n




JMATYMKOB (PU3MYECKUX BEIWYMH, CPABHUBATH PE3YIbTaThl M3MEPEHHH C y4ETOM
3a/1aHHOM a0COIOTHOM MOTPEIIHOCTH

111

1.12

1.13

IPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKOI BETHMUUHBI OT JPYrou
C HUCIMOJIb30BAHUEM INPSAMBIX HM3MEPEHUH: IUIAaHUPOBAaTh MCCIEIOBAHUE, COOMPATh
YCTAaHOBKY M  BBIIOJHATH M3MEPEHUsA, CIeAysd MPEUIOKCHHOMY  IUIaHY,
(buKcUpoBaTh pe3ynbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BUJE TaOIMIl U TpauKOB,
JleaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHHUS

OPOBOJIUTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIMYMH: IUIAHUPOBATH

U3MEpEeHHs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIysl MpeIIoXKEHHOU
WHCTPYKIMH, U BBIYUCIISATH 3HAUCHHUE BEIMYUHBI

coOioaTh MpaBUja TEXHUKH O€30MacHOCTH Hpu paboTe ¢ JTabopaTopHBIM
obopyIoBaHuEM

1.14

XapaKTepu30BaTh MPUHLUIBI ACUCTBUA M3YyYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMIOPOIA HA UX OMUCAHMSI, UCIIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBIICHUHN ¥ HEOOX0AUMBbIe (PU3NUECKIe 3aKOHOMEPHOCTHU

1.15

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE MPUOOPHI 110
CXEMaM M CXEMAaTUYHbIM PUCYHKaM, COCTABIIATH CXEMbI JJIEKTPUYECKHUX LIETEeH ¢
IIOCJIEIOBATEIbHBIM W IAPAJUICIBHBIM COCIMHEHHEM DJIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HaUEHUS 3JIEMEHTOB MIEKTPUUECKUX Lienen

1.16

OPUBOJIUTH TpUMEpHl (HAXOAUTh HH(MOPMALUIO O MpHUMEpax) MPAKTHIECKOTO
UCIIOJIb30BaHUsT (PM3NYCCKUX 3HAHWI B TIOBCETHEBHOW KM3HU JUIS OOECIICUCHUS
0e30MacHOCTH MpU OOpalllEeHUH C MPUOOpaMH U TEXHUYECKHUMH YCTPONCTBamH,
COXpaHEHHUsI 370pPOBb W COOJIONEHUS HOPM OIKOJOTHYECKOTO TOBEACHUS B
OKpYXKarollei cpene

1.17

1.18

OCYILECTBIIATh MOUCK MH(OpMaruu (pU3NYECKOro cojiepkaHus B cetu VHTepHerT,
Ha OCHOBC UMCHOIINXCA 3HAHUH 1 Hy’l'eM CpaBHCHUA JOIOJHUTCIIBHBIX KCTOYHUKOB
BBIJICJIATE MH(OpMAIMIO, KOTOpasi SIBJISAETCS MPOTHUBOPEYMBONH MM MOXKET OBbITh
HEJOCTOBEPHOMI

UCIIOJIb30BAaTh MpPHU  BBIOJHEHUU YYEOHBIX 3aJaHUN  HAyYHO-TOMYJSPHYIO
JAUTEpaTypy (PHU3UYECKOro COAEp)KaHUs, CIPaBOYHBbIE MaTepHalbl, PECYpChl CETH
Wurepner; BnageTs mnpuéMamMM KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
UH(pOPMAaLIMU U3 OAHOIM 3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

1.20

co3/aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHus, 0000mmas
nH(pOpMAIHIO U3 HECKOJIbKUX UCTOYHUKOB (DU3UYECKOTO COACPIKAHUS, B TOM YUCIIE
nyOMMYHO TPEACTABIATH PE3YNbTaThl MPOEKTHOW WM HCCIEI0BATEIbCKOM
JIEATEIIbHOCTH, NPU 3TOM TPaMOTHO MCIOJb30BaTh W3YUYEHHBIA MMOHATHHHBIN
anmapar Kypca (GU3HKHU, COMPOBOXK/IATh BRICTYIICHHE TIPEe3eHTalnel

IpY BBITIOJTHEHWH YYEOHBIX NMPOEKTOB M HCCIEAOBAHHUHA (PU3UUECKUX IPOIIECCOB
pacrpeneniaTe O00S3aHHOCTH B TpYIIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU
3aJjauaM¥, CJICJUTH 3a BBHIMIOJIHEHUEM IUIaHa ACUCTBUH M KOPPEKTHPOBATH €T0,
a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JAESATEIbHOCTb I'PYIIIbI, BHICTPAUBATh
KOMMYHHKAaTHBHOE  B3aUMOJICHCTBHE, TIPOSIBIISIE ~ TOTOBHOCTh  pa3pemiarh
KOH(JIUKTBHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC
Kon Kon
pasnena S eMEHTA IIpoBepsiemble 3JieMeHTHI COePKAHUSA
TEIIJIOBBIE ABJIEHN A

OCHOBHBIE ~ TIOJIOKEHUSI ~ MOJIEKYJISIPHO-KMHETHYECKOW  TEOpuu

6.1 CTpoeHHMsl BemlecTBa. Macca U pa3Mepbl MoJekysl. OmnbIThl,
HOJTBEPXKIAIOIINE OCHOBHbIE MIOJIOKEHMS
MOJIEKYJISIPHOKUHETUYECKON TEOPUU

6.2 Mopnenu TBEPHOro, JKUIAKOTO U TIa3000pa3HOrO  COCTOSIHMM
BemlecTBa. Kpucramimyeckue u amopHele Tena

6.3 OGLHCHCHI:I@ CBOMCTB Ta3os, )I(I/II[KOCTGEI U TBEPABIX TEJl HA OCHOBE
MI0JIO’KEHUH MOJIEKYJIIPHOKUHETUUECKON TeOpUU

6.4 CmauuBaHue M KalWUISPHbIE SIBICHUS

6.5 TennoBoe pacimpeHne u CxaTHe

6.6 Temneparypa. CBs3b TeMmepaTypbsl €O CKOPOCTbIO TEIJIOBOTO
JIBUYKEHUS YaCTHUI]

6.7 Buytpennssa sHeprus. CnocoObl U3MEHEHUsI BHYTPEHHEH 3HEpruu:
TEeruIonepeiaya u CoBepLIeHne paboThl

6.8 Bunpl Teronepeaayn: TeIONPOBOJHOCTb, KOHBEKIMS, U3y4eHUE

6.9 KonnuecTBo TemnoThl. Y aenpHas TEIIOEMKOCTh BELIECTBA

6 6.10 TennooOMeH M TeMJIOBOE paBHOBECHE. YPaBHEHUE TEMJIOBOTO

OanaHca

6.11 IInaBieHne M OTBEpAEBAHNE KPUCTAIIIMYECKUX BELIECTB. Y IENIbHAS
TEIUI0TA TJIaBJICHUS
[TapooGpazoBanne u  kouaeHcamus. Mcnapenme. Kunenwue.

6.12 VYnenbHas TeIuIoTa mapooOpazoBaHMs. 3aBUCHUMOCTb TEMIIEpaTyphl
KHUIIEHUS OT aTMOC(EPHOro J1aBICHUS

6.13 BraxxnocTs Bo3myXxa

6.14 OHeprus TOIMBa. Y 1eJbHas TEMJI0Ta CrOPaHUS

6.15 [Tpunuunsr  pabotel TeroBbix jBurareneil  KIIJ[ temmosoro
Jasurarens. TennoBble IBUTraTENN U 3alIUTa OKPYXKAOLIEH cpenibl

6.16 3aKOH COXpaHEHMsI U ITPEBPALLIEHNS SJHEPTUH B TEIUIOBBIX ITpolieccax
[TpakTueckue paboThI:
HHHPar###OnbITh IO OOHAPYKEHUIO AEUCTBUS CHII MOJIEKYJISIPHOTO
MPUTSKCHUS.

6.17 HHH#Par###ONbITH 10 BRIPAIIUBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIU

WM caxapa.

#AH#Par###OnbITel 10 HAOTIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
KHUJIKOCTEN U TBEPABIX TEN.

#HH#Par###Onpenenenue 1aBieHus Bo31yxa B OJIJIOHE IIPHULIA.




HHAPar###O0nbITEI, JEMOHCTPHUPYIONINE 3aBUCHUMOCTb JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HATPEBAHUS WIH OXJIAXKICHUSI.

#H##Par### IpoBepka THUIOTE3bl JUHEWHONW 3aBHCHUMOCTH JUTMHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPHUYECKOIN TPyOKe OT TeMITepaTypshl.
###Par###HaOmonenne M3MEHEHHS BHYTPEHHEH HSHEPruM Tena B
pe3ylbTaTe TEeIIonepeaadn U padOThl BHEITHUX CHIL.
###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUH
XOJIOAHOMU U TopsiYeil BOABI.

#H##Par###OnpeneneHre KOJIUYECTBA TEIUIOTHI, MTOJYYEHHOTO BOJIOK
IIPH TEIIO0OMEHE C HarpeThIM METAJUTMYECKUM ITUITHHIPOM.
#H##Par###OnpenencHue yaenbHON TEINIOEMKOCTH BEIIECTRA.
#H#Par###lccnenoBanue mpoiiecca UCTIapeHus.
#H##Par###0OnpeneneHrue OTHOCUTEIBLHON BIAKHOCTH BO3/TyXa.
###Par#H##OnpeneneHue yaeabHON TEMIOTHI IUIABIEHUS JIbJa.

®du3nuecKkue SBICHUSI B npupoac: MOBCPXHOCTHOC HATAKCHHUEC U
KallWJUIAPHBIC SABJICHHUA B IM[IPUPOAC, KPUCTALJIBI B IIPUPOIAC,

6.18 m3nydenre CouiHIla, 3amep3aHue BOJAOEMOB, MOPCKHUE OpHU3bI;
00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera.
TexHUYecKue YCTPOWMCTBA: KalWJUISIPBI, NMPUMEPhl UCIIOJIb30BaHUS
6.19 KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETp, JATYHUK TEMIIEPATYypHI,

TEPMOC, CUCTEMa OTOIUIEHHS AOMOB, THIPOMETPBI, IICUXPOMETD,
napoBasi TypOWHa, TBUTATENb BHYTPEHHETO CTOPAHHUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpusanus Tei. [[Ba poaa 31eKTpUUYECKUX 3aps10B
BzaumopeiictBue 3apspkeHHbIX Ted. 3akoH KyroHa (3aBUCMMOCTB

7.2 CWJIbl B3aMMOJEHCTBUS 3apsDKEHHBIX TEN OT BEJIMYMHBI 3apsiioB U
PACCTOSIHUSL MEXK]Ty TEIaMH)
Onektpuueckoe mnozie. Hanpssk€HHOCTH  AJNEKTPUYECKOTO  IOJIA.

7.3 [TpyHIMI Cynepro3uLIMU IEKTPUUECKUX IMoJIel (Ha KaYeCTBEHHOM
YpPOBHE)

74 Hocurenu aieKTpudecKkux 3apsioB. DIEMEHTAPHBINA dJIEKTPUUECKUAN
3apsa. Ctpoenue aroma. [IpOBOAHUKY M TUAJIEKTPUKH

7.5 3aK0H COXpaHEHUs AMEKTPUIECKOTO0 3apsiaa

76 ONEeKTpUYEeCKU TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPHUUECKOIO
TOKA. MICTOYHHMKH IIOCTOSIHHOTO TOKA

77 JeiicTBUsL  2yIeKTpUYECKOro  TOKa  (TEIIOBOE,  XMMMYECKOE,
MarHuTHOE). DIEKTPUUECKUH TOK B JKUAKOCTSX U raszax

7.8 Onexkrpuueckas nenb. Cuia Toka. NeKTPUYECKOE HAIPSDKEHNE

7.9 ConpoTusieHNe NPOBOJHUKA. Y IENbHOE COTPOTUBIIEHUE BELLIECTBA

7.10 3akoH OMa 1J1s yyacTKa Lenu

7.11 ITocnenoBarenbHOE ¥ MapaIENbHOE COEJUHEHNE TPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTpUUECKOro ToKa. 3akoH J[xoyis — Jlenma

713 DONeKTpUYecKre LEeNu U MOTPeOUTEeNH 3JIEKTPUYECKOM SHEpruu B
obiTy. KopoTKkoe 3aMbikaHue

7.14 ITocTosiHHBIE MarHUTHI. B3auMoielicTBHE IOCTOSIHHBIX MArHUTOB

715 MaruutHoe none. MarHutHoe mnose 3eMJIM M €r0 3Ha4€HUE AJIs

JKU3HU Ha 3eMire




7.16

OnbiT  Opcrena. MarHutHoe TMOJ€  AJIEKTPUYECKOrO0  TOKa.
IIpuMeHeHHe 3JIEKTPOMArHuTOB B TEXHUKE

7.17

7.18

JlelicTBU€  MarHMTHOrO TOJII HAa  MPOBOJAHUK C  TOKOM.
DJIEeKTPOABUTATENb IOCTOSIHHOT'O TOKA. HUcnonp3oBanue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

Onbitet  ®apaznes.  SIBieHHE  BICKTPOMArHUTHOW — WMHIYKIUU.
[IpaBuio Jlenna

7.19

7.20

OnekrporeHepatop. CrocoObl MONYYCHHS JCKTPHUSCKON YHEPTHH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[TpakTuyeckue paboOTHI:

OnpIThl MO0 HAOMIOACHHUIO SJCKTPHU3ALMKM Tel WHAYKIHEeH W mpu
COIPUKOCHOBEHUHU.

HccnenoBanue neMCTBUS AJIEKTPUYECKOTO IOJI HA MPOBOJHHMKU U
JUDJIEKTPUKH.

COopka u mpoBepka padOThl AJIEKTPUYECKONW MU MOCTOSHHOTO
TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HalPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 pe3ucTop,
OT COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BJIEKTPHUYECKOIO
CONPOTHUBIICHUS TPOBOJHUKA OT €r0 JIMHBI, IUIONIAJH ONEPEYHOTO
CEYECHMS U MaTepHaa.

[IpoBepka npaBuiia CI0KEHUS HANIPSKEHUH NP MOCIEI0BATEIbHOM
COCIMHEHUH JBYX pe3ucTopoB. lIpoBepka mpaBuia Juis CHIIBI TOKa
[IpU MapaiieIbHOM COEMHEHUU pe3ucTopoB. Onpenenenue padboTh
AIIEKTPUYECKOrO0 TOKa, WAYIIEro d4epe3 pesuctop. OnpeneneHue
MOIIIHOCTHA DJIEKTPUYECKOTO TOKA, BBIACIAEMOM Ha PE3UCTOpE.
HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Y€pe3 JIAMIIOUKY,
oT HampspbkeHHsa Ha Hell. Omnpenenenne KIIJ[ Harpesarens.
HccnenoBanne  MarHUTHOTO — B3aUMOJCWMCTBUS  ITOCTOSIHHBIX
MarHuToB. M3ydyeHne MarHuTHOTO IOJI TOCTOSHHBIX MarHUTOB IIpU
uxX Oo0benMHEHWMHM U pazfeneHun. MccnenoBanue neUCTBUS
NIEKTPUYECKOTO TOKA HA  MAarHUTHYK  CcTpenky. OmnbIThl,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM M MarHuTa OT CHJIbl TOKAa W HAlpPAaBJICHHsS TOKAa B KaTYILKE.
N3yuenne nelcTBUS MarHUTHOIO IIOJISI HA NPOBOAHUK C TOKOM.
KoHcTtpyupoBanue u  u3ydeHue paOOThl  BIIEKTPOABHUraTENs.
N3amepenne KIIJ[ snexktpoaBuraTesibHOW YCTaHOBKH. OTMBITHI IO
UCCIIE0BAHUIO ABJICHUS 3JIEKTPOMArHUTHON VHYKLAH:
HCCIIEI0BAHNE W3MEHEHUN 3HA4YEHMS u HaIlpaBJICHUs
UHIYKIIUOHHOTO TOKa

7.21

1.22

@usnyeckue SBIECHHUA B MPUPOAE: DIEKTPUUECKHUE SIBIICHUS B
aTMOC(bepe, QJICKTPUYCCTBO KHBBIX OPraHU3MOB, MAarHUTHOC II0JIC
3emiH, Apeid MooCcoB, POIb MAarHUTHOTO TOJS U KU3HH Ha
3emuie, MOJISIPHOE CUSIHHE

TexHu4eckne yCTpOWCTBA: IIEKTPOCKOIN, aMIIEPMETpP, BOJIBTMETP,
peocTaT, CYETUNK DJIEKTPUUECKON SHEPTUHU, DIIEKTPOOCBETUTEIBHBIE
npuOoOpbl,  HarpeBaTelbHbIE  3JEKTPONpHOOpbl  (TpuUMEpHI),




AIIEKTPUYECKUE MpeloXpaHuTeNH, 3JIEKTPOMAarHur,
AJIEKTPOJIBUTaTEIh MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHMS K NMPEAMETHBIM pe3yJjibTaTaM 0a30BOro ypOBHS
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111€r0
oOpasoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu (U3UKK B HaydyHOM KapTuHEe MHpPa; CHOPMUPOBAHHOCTH
0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOH CBSI3U M IIO3HABAaEMOCTHU SIBJICHUMN
MIPUPOJIBI, O POJIH IKCIIEpUMEHTA B PU3HKE, O CUCTEMOOOpa3yolel poiau Hu3nKu
B Ppa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH, 00 SBOJIIOLUHU
buznyecKuX 3HAHUU W WX POJH B IEJIOCTHOW €CTECTBEHHOHAy4HOH KapTHHE
MHpa, O BKJIAJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, PA3BUTHUE TEXHUKU U TEXHOJIOTUH

3HaHus O BHUJAX MaTepuu (BEIIECTBO M TIOJIE), O JBIXKCHHH KakK CII0c0o0e
CYLIECTBOBaHMsS MaTepuu, OO0 AaTOMHO-MOJEKYISPHOW TEOPHUH CTPOCHMS
BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SIBJICHHUH TNPUPOABI (MEXaHHMUYECKHUX,
TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHME pa3jivyaTh SIBICHUS IO
ONMCAHUIO MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JaHHOe (PU3MUECKOE SIBJICHHE; YMEHHUE paclo3HaBaTh IMPOSBICHHE H3YyUYEHHBIX
¢u3nyecKux SBIEHUI B OKPYKAIOLIEM MHUpPE, BBIIEIAS HX CYIIECTBEHHBIE
cBOMcTBA (IPU3HAKH)

BJ'IaI[eHI/IC OCHOBaMH IOHSATHHHOTO arrmapara 1 CMMBOJIMYCCKOTO SA3bIKa (1)I/I3I/IKI/I u
HCIIOJIB30BAHUEC WX JIA PCHICHUSA y‘-I€6HBIX 3aaa4; YMCHHUC XapaKTCpU30BaThb
CBOMCTBaA TCII, (I)I/I3I/I"ICCKI/IG SABJICHUA U IIPOUECCHI, UCIIOJIb3Ys (I)YHI[aMeHTaHBHLIC
N OMITMPUYICCKHEC 3aKOHBI

YMeHue onmuceBaTh HN3YUYCHHBIC CBOMCTBA TEII U (1)I/ISI/II-ICCKI/I€ ABJICHUA, UCIIOJIb3Ys
(1)I/I3I/IIIGCKI/IC BCIMYHMHBI

Brnanenne ocHOBaMHM METOAOB HAy4YHOTO MO3HAHUSA C YUYETOM COOJIOACHUS
npaBujI 6e30macHoOro Tpyaa: HabmoieHne PU3NYECKUX SBIICHUMN:

YMEHHE CaMOCTOSTEIbHO COOMPATh IKCIEPUMEHTAIBFHYIO YCTAHOBKY M3 JaHHOTO
Habopa 000pyIOBaHUS IO MHCTPYKIIMH, ONMCHIBATH X0/ OTBITA M 3aIMCHIBATH €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TIPSIMBIX M KOCBCHHBIX H3MEPCHUU (DU3MYESCKHX BEIUYMH: YMEHUE
IUTAHUPOBATh HW3MEPEHHS, CaMOCTOSTENILHO COOUpaTh JKCIEPUMEHTAIHHYIO
YCTAaHOBKY IO WHCTPYKIIMH, BBIYHMCIIATH 3HAYCHHE BEIMYMHBI W aHATH3HUPOBATH
MOJTyUYEHHBIE PpEe3YyNbTaThl C YYE€TOM 33JaHHOW TIOTPEUTHOCTH PEe3yNIbTaTOB
WU3MEPEHHUI;

MPOBEJICHNE HECIOKHBIX JKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN; CaMOCTOSTEIIBHO
coOMpaTh OJKCIEPUMEHTAIFHYI0 YCTAaHOBKY H TIPOBOAMTH HWCCIIEAOBAaHUE TI0
WHCTPYKIUH, MPEACTABIATh MOTYyYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIUYHH B
BUJe TaOMUI W TpadUKOB, YYHTHIBATH IOTPEIIHOCTH, JEIaTh BBIBOIBI I10
pe3ylbTaTaM HCCIeI0BaHUS




[TornMaHue XxapakTEPHBIX CBOMCTB (U3MUECKUX MOJENIeH (MaTepuaibHas TOUKa,
abCoIIOTHO TBEPIIOE TEJIO, MOJEIH CTPOCHMS Ta30B, KHUIKOCTEH U TBEPIBIX TEI,
IUTaHeTapHasi MOJENb aTOMa, HYKJIOHHAs MOJEelb aTOMHOIO f1pa) U yMEHHue
NPUMEHSTH UX U1 00BSICHEHUS! (PU3UUECKUX MPOLIECCOB

Ymenune oOBSICHATH (hPU3MYECKHE MPOIECCHl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyalud IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, B YacTHOCTH,
BBISIBIISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOpOW Ha
U3y4yeHHbIE  CBOMCTBa  (U3MYECKMX  SBJICHUM,  (U3MUYECKHE  3aKOHBI,
3aKOHOMEPHOCTH M MOJEIIU

YMenue pemarh pacu€rHple 3amaud (Ha 0aze 2 — 3 ypaBHEHHI), HCIOJB3Ys
3aKOHBl M (OPMYJIBI, CBSI3BIBAIOIINE (PU3UUECKUE BEIUYMHBI, B YACTHOCTH,
3alMCbIBaThL KPATKOC YCJIOBHUC 3aJadyd, BbIBJIIAATL HEAOCTAOIIUE JTAHHBIC,
BBIOMpPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui €€ pEIIeHUs, UCIOIb30BaATh
CIIPpaBOYHBIC OAaHHBIC, IIPOBOJUTH paC‘-IéTBI U OLCHUBATh PCAIIMCTUYIHOCTDH
MOJYYCHHOTO  3HAa4YeHHs (U3MYECKOH  BEIIMYMHBI, YMCHHE  OIPEICINsATh
pa3MepHOCTh (PU3NIECKOI BETMUNHBI, TIOTYUYEHHON MPU pEIICHUH 3a1a91

YMmenue XapaKTCPU30BaTh MPHUHIMUIIbLI ZIGIZCTBI/I?I TCXHUYCCKUX yCTpOfICTB, B TOM
Yyciie OBITOBBIX HpI/IGOpOB, U IIPOMBINUICHHBIX TCXHOJOIMYCCKHUX IIPOLECCCOB I10
HX OIHCAHHIO, HUCIIOJb3Yysd 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘~I€CKI/IX SIBIICHUH U
HeO6XOI[I/IMHe (I)I/I3I/I‘ICCKI/IG 3aKOHOMCPHOCTH

10

YMeHue HCIoIb30BaTh 3HAHKS O (PU3UYCCKUX SBJICHHUSIX B TIOBCETHEBHOM KU3HU
U1 o0ecriedeHus: Oe30IacHOCTH TMPpU OOpalieHUH ¢ OBITOBBIMH IPUOOpaMU U
TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHCHHS 370POBbsI M COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYIKAIOIICH Cpejie; TOHUMaHHe HEOOXOIUMOCTH
NPUMECHECHHUS JOCTHKCHHM (U3MKHM W TEXHOJNIOTHHA IS PalMOHAILHOTO
PUPOIOTIOIB30BAHUS

11

OnbIT moMcka, MpeoOpa3oBaHUs W TpeACTaBieHUs WHGOpMaluu (U3NYECKOTO
coJiepKaHus c HCIIOJIb30BaHUEM MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI; yMEHHE OIICHHBATh JOCTOBEPHOCTH MOJYYEeHHOW HMH(GOpMAIUU Ha
OCHOBE HWMEIOIIMXCS 3HAHUM W JIOMOJHHUTEIBHBIX HCTOYHUKOB; YMEHHUE
UCIIONB30BAaTh TPU  BBIMOJTHEHUHM Y4YEOHBIX 3aJlaHUil  HAYYHO-TIOMYJISPHYIO
TUTEPATypy (PU3HYECKOTO COAEPNKAHUA, CIIPABOYHBIC MATEPHUAIIbI, PECYPCHI CETH
WuTepHer; BrnazeHue 0a30BBHIMH HaBBIKAMH MpeoOpa3oBaHUs HHPOpPMAIUHN U3
OJIHOW 3HAKOBOM CHCTEMBI B JIPYIyl0; yMEHHE CO3/1aBaTh COOCTBEHHBIE
MUChMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE HH(OPMAIMM U3 HECKOIbKUX
HMCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COIePKAHUSA
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHUS, MPOEKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBHCUMOCTH OT BpPEMEHH Il MPOCKIUU YCKOPEHHUS, MPOCKIUH
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (JBUXKCHHUE Tela BHH3 WJIM BBEPX OTHOCHTEIBHO MMOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATBHI TP CBOOOJHOM TAJCHUU Tela IO

BEPTUKAIH

CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH YEPE3 PagUyC OKPYKHOCTH U TEPUOL

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMmyiia Ui BBIYACIECHUS YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyiia [l BBIYUCICHUS INIOTHOCTU:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3M oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM




OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JBHXKCHUU

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEeHTa TPEHUS CKOIbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIYar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKMUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoAa
Kojie0aHui MPYXUHHOTO MasTHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IIPOCTBIE MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmueckue n amopgHbIe Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temreparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora u Temsomepenadya Kak CrocoObl M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaayn: TEIIONPOBOJHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KomumdecTBO  TemIOTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] PHEPrMM B TEIJIOBBIX MpOIEccax. YPAaBHEHHE TEIIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! pabdots! TemoBbix apurateneit. KI1/1 reruioBoro asuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HArpeThiM MWIMHIAPOM, IOCJIE OIYCKaHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoLeCCa NCIIapCHUs

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUa 3IEKTPUUECKHUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUIJICKTPUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memm: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsiMonuHeiHOe pacipocTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
###HPar#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300paxKeHusi, KOTJa MpeAMET PAacIoNIoKeH B JBOMHOM (oKyce), MmoKazarems
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHs] CBETOBOTO Jy4ya OT Yrjla MaJeHHs Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenuss 6 npupoode. 3armenuss ComHma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lranerapuas Mozenb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOrO U MAacCOBOTO YHCEN
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Mapon A.E., Mapon E.A. ®usuka. 8§ xiacc. /[umakTudyeckue mMaTepuabl.
M.: Jlpoda, 2019.

2. Ileppimkua A.B. ®@usmka. 8 ximacc. YueOHUK sl 001eo0pa3oBaTeIbHBIX
yupexaenuit. M.: Jlpoda, 2018.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. ®unonosnu H.B. ®uzuka. 8 kmacc. Meroauyeckoe mocodne K yudeOHUKY
A.B. Ileprimikuna. M.: [Ipoda, 2018.

2. 3. Xannanona T.A. ®usnka. 8 kimacc. Pabouas terpaas. M.: [Ipoda, 2014.

3. 4. Mapon A.E., Mapon E.A., ITozoiickuii C.B. ®usuka. 8 xnacc. COOpHUK
BOIIPOCOB U 3a1a4. M.: [lpoda, 2019.

4. 5. XannanoB H.K., XannanoBa T.A. COOpHHMK TECTOBBIX 3aJlaHUH IO
dusuke. 8 kiracc. M.: BAKO, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1.bubnuoreka — BCE o MpeIMETY «Duznka. — Pexxum
nocryma: http://www.proshkolu.ru

2.BuneoornsITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru
3.Enunas koynekuuss UMQPOBBIX 00pa3oBaTEIbHBIX pecypcoB. — Pexum
nocryma: http://school-collection.edu.ru

4 VnTepecHble Matepuaibl K ypokaMm (GU3MKKA MO TeMaM; TECThl IO TeMawm;
HaTJIsHBIC TTOcOOMs K ypokam. — Pexxum nocryma: http://class-fizika.narod.ru

3. [{udposie oOpa3oBaTeIbHbBIC pPECYPCHL. — Pexum
nocryna: http://www.openclass.ru

6. DNeKTpOHHBIC yueOHUKH 0 pm3uke. — Pexxum mocryna: http://www.fizika.ru



https://www.google.com/url?q=http://www.proshkolu.ru&sa=D&source=editors&ust=1635100556799000&usg=AOvVaw1m7IYATL3UmTb6XbtvSPw6
https://www.google.com/url?q=http://fizika-class.narod.ru&sa=D&source=editors&ust=1635100556799000&usg=AOvVaw3gsRdHE9iq1WysTxQLOIAF
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw0-sG4e2t5E5Zx-HmOojUE9
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw08N_GRLmCjilnVwd-9lr4s
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw2aWtukivJXHQ3wef_2il_b
https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw2BDvXKM03v8qDaTjsAs9x-
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