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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3nKe yUHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3MUECKUE 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOCO0A MOIYUYEeHHUsI TOCTOBEPHBIX 3HAHUN O MHpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHOOOBSICHATHSIBIICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenrn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcersa npocsemienust Poccuiickoin @enepanuu (MpoTOKoJ OT 3
nekaopst 2019 r. Ne T1K-4BH).
Heanusyyenusspusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC ITO3HAHUSA M (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3UKH JUISI Pa3BHTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX Ielield mporpaMMbl 10 (U3MKE Ha yYPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETECHUE YMEHUIN OMUCHIBATH U OOBSACHITH (DU3UUYECKUE SIBICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUN;

OCBOGHHME METOJOB pEIICHHS MPOCTEUIIMX Pacy€THBIX 3aJad C
UCIIOJIb30BaHUEM buznuecKux MOJENEH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHI HAOIIOAATh IPUPOIHBIE SIBIICHUSI U BBIMOJHATH OIBITHI,
nabopaTopHble pabOTBI H  DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE MH(OPMALINH;

3HAKOMCTBO €O chepaMu IpoeCCHOHATBHON IeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETo

oOpazoBanus orBoauTcs 170 wacoB: B 8 kimacce — 68 gacoB (2 daca B Hezelnio), B 9

KJ1accCe

— 102 yaca 3 yaca B HEJIEIO).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Pa3zneua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUM MOJEKYJISAPHO--KUHETUYECKOU TEOPUH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi 3Heprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIIonepeaaya 17§ COBEpLICHNE padoTHI. Bunsl TEIUIONEPENAYH
TEILIONIPOBOJAHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHSI.

BrnaxHocTts BO3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TemnmoBeix aurareneit KIIJ[ temmoBoro npurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YDHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO JBUKCHHUSI.

2. HaGmonenue nuddysun.

3. HaOmronenue siBineHu cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HaOmrosieHre TernaoBOro pacuiupeHus Tell.

5. M3MeHeHue naBneHusi raza Nnpu M3MEHEHUH OObEMa W HarpeBaHUU WM

OXJIaXKICHUH.

6. IIpaBuna m3smepenus remMneparypsl.

7. Bupasel Tenonepenayu.

8. OxJjaxaeHue NprucoBepIICHUN padOThI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHUETEIIOEMKOCTENPA3INYHBIXBEILIECTB.

11. HabnrogeHuekuneHus.



12. HabnrogeHue nmocTosiHCTBa TEMIIEPATYPbI ITPH TIIABJICHUH.

13. MoAEeIUTEILIOBBIX IBUTATEIICH.

Jlabopamopuviepabomsl u onvimeol.

1. OnbITHI 110 OOHAPYKEHUIO AEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue NaBIeHHs BO3AyxXa B OaJJTIOHE MINPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBHCUMOCTH [ABJIEHUS BO3JlyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOUN TPyOKe OT TeMIEPATyPhI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3ysibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA NPU CMEUIMBAHUU XOJOJAHOU H

ropsiYer BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  IpH

TEIMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpeneneHney1eIbHOUTEINIOEMKOCTUBEILIECTBRA.

11. MccnenoBanuenpolieccancnapeHus.

12. OnpeneeHNEOTHOCUTEIBHOMBIAKHOCTUBO31yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEHN (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyecKkux 3apsAnoB. DJIEMEHTAPHBINA SJEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpoBOIHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoeE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckass menb. Cuna  ToKa.  DJIEKTPUYECKOE  HAMNPSIKEHHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o ydactka uend. llocnepgoBarenbHoe W mapajlieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u wMmomHOCTh 3neKkTpuueckoro Toka. 3akoH Jlxoyms—Jlenna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  TMOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MaruutHoe 1oJie  JJIEKTpUdYeckoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DNEeKTpOJBUIaTENlb MOCTOSTHHOTO TOKa. VCHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SIBaeHne 31eKTpOMarHuTHOW MHAYKUMUU. [IpaBuino JleHua.
DIIEKTpOreHeparTop. Cnoco0b1 MOJTYy4YECHUS AIEKTPUYECKOU SHEPIUMU.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DNeKTpU3alusITEN.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPKEHHBIX TEI.
Y CTpOUCTBO U AENCTBUEIIEKTPOCKOIIA.
DIIEKTPOCTATUYECCKASIMHAYKIIHS.
3aKOHCOXPAHEHUSADIIEKTPUUECKUX3APSIOB.
[IpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TMOJIA.
N CTOYHMKMTIOCTOSIHHOTOTOKA.
J1eCTBUARIEKTPUYECKOTOTOKA.
. DIIEKTPUYECKUUTOK B AKUJKOCTH.
. 'a3oBb1pa3psa.
. I3MepeHnecupITokaaMmInepMeTpOM.
. I3MepeHnesIeKTpruueCKOrOHAIPSKEHUSABOJIBTMETPOM.
. Peocrar n mara3uHCONpOTHUBIIECHUN.
. B3auMo1ericTBHENOCTOSHHBIXMAarHATOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJIOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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. OneITOpcrena.

. MarauTHoenoJieToka. DJIeKTPOMarHuT.

. JleicTBHE€ MarHUTHOTO IMOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIbIOCTOSTHHOTOTOKA.

. UccnenoBannesaBIECHUSIDNEKTPOMArHU THOUMH Y KLU H.

. OnbiTei®apaes.

. 3aBUCUMOCTh HamNpaBJ€HUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

. DNEKTPOreHepaTOpPHOCTOSTHHOTOTOKA.
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Jlabopamopuviepabomul u onvimol.

1.
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17.

18.
19.
20.
21.

OneiTel MO HAOMIONCHUIO DOJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3MepeHue U peryaimpoBaHUEHANPSIAKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO 4YE€pe3 PE3UCTOpP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MpPU MNapaJIEIbHOM COEIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSHHBIX ~ MarHUTOB TIPU  UX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aHMOJICHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJjCHUS TOKa B
KaTyIIKeE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3smepenue KIIJI anmekTpoaBUrarenbHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBICHUSI AJICKTPOMAarHUTHOW WHAYKIIWU:
MCCIICIOBAHUE HW3MEHEHUM 3HAYEHUS W HaNpaBICHHUS HHAYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.



Mexanuueckoe naBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOrOo JABWKEHUS. PaBHOMEpHOE HPSAMOJIUHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHenHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe nBrkeHue. (CBoOomHOe
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HbptoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[IpyHLIMT CyTIepIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanuueckass pabora W MOUIHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEpPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas

SHEPrusl. Teopema 0 KUHETUYECKOMN DHEPIUH.
3aKOHCOXPAaHEHUSIMEXaHMYECKONIHEPT U H.
Hemoncmpauuu.
1. HaOnrogeHue MexaHUUECKOTO JABMIKECHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl
OTCU€TA.

2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne cKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBaHnenpU3HAKOBPABHOYCKOPEHHOT OIBUKEHHS.
Habmonenue nBM>KeHUs Tena Mo OKPYKHOCTH.
Habmoienue MexaHn4ecKux sSBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenmexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBUXCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.
7. 3aBHUCHMOCTb YCKOPEHHs TejJa OT MAacChl Tela U ACHCTBYIOLIEH HAa HEro
CHUJIBL.
8. HaOmroneHne paBeHCTBA CHUJI IPU B3aUMOJECHCTBUM TEN.
W3meHeHne Beca Tela Mpyu yCKOPEHHOM JBHKECHUH.
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10. [lepenaua nMmmysbca npyu B3aMMOIEUCTBUN TEI.

11. [IpeobpazoBanus YHEPTUH PU B3aUMOICUCTBUH TEJL.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJICHCTBHH.

13. CoxpaHeHHEe UMITYJIbCa IIPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUH.

14. HabmroieHnepeak THBHOTOJIBUKEHHUSL.

15. CoxpaHeHHe MEXaHHUECKON SHEPTUU TIPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHHEe MEXAHUYECKOW 3HEPTUH NPH JBHKEHUH TeJa 01 JeHCTBUEM
IPY>KUHBI.

Jlabopamopuviepabomol u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisl pasroHa W JAJBHEMIIEr0 paBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEIEKKU.

2. OmnpeneneHue cpelHEM CKOPOCTU CKOJBXKEHUS OpyCcKa WU JBUKEHUSA
HIapyKa MO0 HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla IIPU PAaBHOYCKOPEHHOM JBW)XEHUHM IIO
HAKJIOHHOU IUTOCKOCTH.

4. HVccrnenoBaHue 3aBHCUMOCTH IYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka TrumoTe3bl: €ciW TpPU PaBHOYCKOPEHHOM JBMKEHUH Oe€3
HAa4aJIbHOM CKOPOCTH IIyTH OTHOCATCS Kak psAd HEYETHBIX YHCEI, TO
COOTBETCTBYIOILIUE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. MccnenoBaHue 3aBUCMMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHMUS.

7. OmnpeneneHnexkodpHUINEHTATPEHUSICKOIbKCHUS.
OnpeneneHnexECTKOCTUIIPYKUHBI.

9. OmnpeneneHue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBJKEHHH Teia
110 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenue pabOTHl CUJIBI  YIOPYrOCTH MpU TOIBEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHune3akoHaCOXpaHEHUSIHEPT UH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3oHanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMUYECKMX BOJH. IIponosbHble U
NornepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHudecKkue BOJIHBI B TBEPAOM TEJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.



Hemoncmpauyuu.

1. HaOmromenme xoneOaHWil TeJI IIOJ JEHCTBHEM CHJIBI TSKECTH M CHIIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOmroieHne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpaneHnne npo10pHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICIIH ).
Hab6mronenmne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKycTHYECKHUHpE30HaHC.

o v oA W

./Iaﬁopamopubzepa6ombz U Onvimol.
1. OmpezneneHne dYacTOTbl M Iepuojia KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OnpexeneHue 4acTOThI U Mepuoa KojaeodaHui Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTHU TIepHOJia KOJIeOaHUM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HVccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT MaccChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOJeOaHUW T'py3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3MmepeHueyckopeHuscBOOOIHOTOMaACHUSI.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »iekTpoMarHWTHBIX BOJH. Vcmolsib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBOWMCTBadIEKTPOMArHUTHBIXBOJIH.
2. BomnHoBBIECBOMCTBACBETA.
Jlabopamopuviepabomul u onvimel.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3nen 11. CBeroBbIe AIBJI€HHUS.
JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  IIpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.



[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. llomHoe BHyTpeHHee
OTpaX€HHE cBeTa. lcrmonp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUSA B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckoma. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JAJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTpalbHBIX IIBETOB. J(ucnepcuscaera.

Jemoncmpayuu.

W P N U ke W

[IpsiMosIMHEHOEpaCIPOCTPAaHEHUECBETA.

OTtpaxxeHuecBeTa.

[Tonyuenue n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenuecsera.

OnTH4ecKniiCBETOBO.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCEUBAOLIECH JIMH3E.

[Tonmyuenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopenprnasa.

11. PaznoxkeHue 6e0ro cBeTa B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopuviepabomol u onvimol.

1.

HccnenoBaHue 3aBUCHMOCTH YIJla OTPa)K€HUS CBETOBOTO Jyda OT yrja
naJCHuUS.

W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHS] CBETOBOTO JIyda OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

[Tosmryuenue n300pakeHUi C MOMOILBIO COOMPAIOLIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUSI M ONTHYECKON CHIIBI COOMpAroIIei
JIH3BIL.

OTBITHI IO Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MPU HX HAONIONECHUU Yepes3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJIEHHUS.

OnwiTel Pe3epdopna u mianerapHas monenb atoma. Mojens atroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO

spa.

Hyxnonnas wmopens aromuoro sxpa. Msoromsl. PannoaktuBHBIE

npespatenus. [lepuoa noiaypacnajga aTOMHBIX siiEp.



SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOIO YHCEIL.
DOHeprus CBsI3M aTOMHBIX sjaep. CBs3p Macchl W AHEpruu. Peaknuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHeprervka. JleMCTBHUS paguOaKTHUBHBIX HW3JIYYEHUW HA IKUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbIU3IyYEHHS U TOTIIOMICHUS.

2. CHexTpbIpa3IN4HbIXTa30B.

3. CmekTpBogopoaa.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. PaGoTacyéTunKanOHU3UPYIOMUXU3ITYYCHHH.

6. Peructpanus uznydeHus: IpUPOJIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuviepabomol u onvimeol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YACTUIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. HN3mepeHuepaanoakTMBHOroQoHa.

IoBTOPUTEIBLHO-0000 1A IMEMOAYIb.

[ToBTOpUTENHEHO--0000MITAIONINN MOAYJIh TIPEAHA3HAYEH /I CHCTeMaTH3allun
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (PU3UKH, a TakKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (u3uke s 0O0y4aromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUM AAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJIOB HCCIICIOBAHMS
SBJICHUA TIPUPOABl M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHUSI, TPUMEHSs TMOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[TpyHIMIIHATBEHO JESATEIBHOCTHBIM XapaKTep AAHHOTO pas3fella Peau3yeTcs
32 CY€T TOro, 4YT0 OOy4YaloIIMeCs BBIMOJIHSIIOT 3alaHus, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHATH
bu3nyeckue BICHUS B OKPYKaOIIeH NMPUPO/Ie U TOBCEAHEBHOM JKU3HU;

WCITOJIb30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
Yyuce AJ1sl IPOBEPKU TUIOTE3 U MOJTYUYECHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIUYHBIX HICTOUHUKOB



DHEPIrUM HAa OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUs BCEX M3BECTHBIX BHUIOB
SHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00IIer0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTOBOCTIMTAHUS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAEHUH OOILIECTBEHHO3HAYUMbIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEILHOCTH
YYEHOTI0;

3) 3¢TeTU4eCKOTOBOCIIUTAHMSI:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTUHAYYHOTOTIO3HAHUA

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI ¥  3MOLMOHAJBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTb HaBbIKA peQIIEKCUHU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOrOBOCIIMTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4HCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOTOBOCIIMTAHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIMOJHEHUU HCCIECIOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NICCKUX O0BEKTAX U SIBICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJIOOIBHBIX ITOCICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIB30BAHUEM JE€TYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEUIEHMs, BbIOOp Haunboee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3zoBniencciienoBarebcKueeiCTBHA

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE H
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMmaMu, HHOU rpauKoi M MX KOMOWHAIIUSIMHU.

KoMMmyHuKkaTHBHBbIEYyHUBepPCAJIbHbIeyYeOHble1eliCTBUS:

B X0/ OOCYXJAeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1aroxenaTeabHOCTU OOIIECHNUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JE€ATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTIKEHHUIO: paclpeiessiTb poiH, OOCYXIaTh IPOLECCH U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBATbCS B  PA3IMYHBIX MOAXOAAX MPUHATUA  PEIICHHM
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh MpejiaraeMble BAPUAHTHI pEIICHUH;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBbINUHTE/JIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YbTATa LEIH U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJI30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arpEeTaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, FIECKTPUUIECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TTOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE TI0JIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Teronepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpOBOHOCTb, KOHBEKIIHS, W3JIy4YCHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHMI0O UX XaPAKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWUISIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbI B mpupojae, uziaydeHue CoJiHIA, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJeHUsT B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSTHUE, IPHU 3TOM MEPEBOJANTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJieNIbHAasl TEIJIOEMKOCTh BEILECTBA, VYJAEJNbHAs TeEIUioTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiabHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAIlIMHBI, OTHOCUTEJIbHAS BIIAXKHOCTH BO3/YyXa, JJICKTPUUECKUUN 3apsij,
cuja TOKa, 3JIEKTPUUECKOE HAMpsKEHUE, CONMPOTHUBJIEHUE IPOBOIHHKA,
yAEeIbHOE  CONPOTHBIIEHWE  BEmIecTBa, paboTa W MOIIHOCTh



NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(bu3MYECKUi CMBICT MCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U EIMHHIIBI
bu3nyecKuX BENIUYUH, HAXOIUTH (HOPMYIIbI, CBSI3BIBAIOLIME JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISPHO--KHHETUYECKONW TEOPUHU
CTPOEHHMSI BEIECTBA, MPUHLIUII CYNEPHO3ULMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa a1 yJacTka LEenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHMs DSHEpPruM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1IaroB C OMopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiateh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE NPEANOJOKEHUE, OLIEHUBAaTh MPABWIBHOCTh MOpAJKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISpHBIE SIBICHMS], 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAaHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX II0JIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, ONUCBIBATh XOJ1 OTbITa U (POPMYJIUPOBATH BHIBOJIBI;



BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOIPEUIHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JJIMHBI, IUIOUIAJA MOMEPEYHOTO
CEUEHUs U YAEJIBbHOTO CONPOTUBIICHHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIET0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHUAE TaOMUIl U TpadHKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBaHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIECHUE MPOBOJHMKA, pabdoTra U
MOIIHOCTh JJIEKTPUYECKOTO TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUCHNE BEJINUMHBI,

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX OMNHCAHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON IHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIBLHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUraTeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBIATh CXEMbI AIIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTesIbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHble 0003HAUEHMSI SJIEMEHTOB AJIEKTPUUECKUX LETIEH;
OPUBOJUTH  MpUMEPHl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecrieyeHus: 0€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOIIEH Cpefe;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpPKaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W MYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIIACIATH  HHGPOPMAILIMIO, KOTOpas
SBJIAETCS IPOTUBOPEUYNBON MM MOKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BAaTh MPH BHITIOJHEHUN YU€OHBIX 3a/laHUi HaAy4IHO--TIOMYJISPHYIO
JUTEPATYpPy  (PU3NUECKOrO0 COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcel cetu HTEpHET, BiajeTh NPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIIECHHS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusi, B TOM 4YHuci€ MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IIPOEKTHOW WJIM HCCIENOBATEIBCKON NEATEIbHOCTH, IIPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (U3HKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHA IEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBATHO OLIEHUBAaTh COOCTBEHHBIM BKJaJ B
NEeATEIbHOCTb IPYIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCIICTBUE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K konIy o0yuenus B 9 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUIA:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTephaibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIKCHUS, JAehopmMarius
(ympyrasi, mjacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh W TIEPETPYy3KHU, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEJO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaJIbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIBI, SACPHAS SHEPICTHKA,

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJMHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE
NajicHUE TeJI, PABHOMEPHOE JIBIKCHUE 1O OKPYKHOCTH, B3aMMO/ICHCTBUE
TeJ, PEAKTUBHOE JBIDKEHUE, KoJieOaTenpbHOE ABMKEHHE (3aTyXaromiue u
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPAXXKEHHUE U TPeIOMJICHUE



CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHHE CHEKTPaJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXamIeM Mupe (B TOM uucie (PU3NYECKHE SIBICHUS B MPUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBM)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
36eMJIETPSICEHHUE, CEHUCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJIOTMYECKOE AECUCTBUE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOJIHBIX MHUHEPAJIOB, JIECUCTBUE PAAUOAKTUBHBIX W3IyYEHUNA Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAMUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BENUYMHBI (CpeHSsi U MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, TNEpeMEIIeHHe, MyTh, yrioBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NOTEHIMAIBbHAS 3HEPIUs CKaTON
NPYXKUHBI, KUHETHYECKas SHEpPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEepPUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJB3YEMbIX BEJIMYUH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOIIECCHI,
UCITIOJIb3Yysl 3aKOH COXPAHEHUs JHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPNO3ULMK CHJI, MPUHIUI OTHOCUTEIBHOCTH [ 'amuies,
3aKoHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SACPHBIX PEAKIHSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIMCBhIBAaTh €r0 MaTEMaTUYECKOE BbIPAKEHHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIEJICTBEHHBIE  CBSI3M, CTPOUTh OOBACHEHHWE H3 2-3
JOTMYECKHX IIaroB C ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcucTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINME WIM U30BITOUHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNIbTaThl HAOMIOICHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIIMHEHHOE paclipOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHsI IMpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoOBaTh BHIBOJIBI;

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUEe Uu3MepseMOold BeNIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoda U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU
IPpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, IMEpUoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCUMOCTH



bu3MYeCKuX BEIUYMH B BHUAC TAONHIl U TPaPUKOB, NEJIaTh BBIBOIBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOPCHHE Tella TIpU PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKass CHJia COOMparomell JWH3bI, PaJAHOAKTUBHBIN  (oH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIIeys MPEAJIOKECHHON UHCTPYKIIUU, BBIYUCIAThH
3HAYCHWE BEIMYMHBI M aHAJM3UPOBATh TOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepHaibHas TOYKAa, a0CONIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JWH3a, IUIAaHETapHas MOJENh aToMa, HYKJIOHHAs
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETP, JATYMKH TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

UCITOJIB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHMUYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOOUTh  WHOOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MUCCKUX 3HAHWN B TIOBCEIHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO MTOBEICHUS B OKPYIKAIOIICH Cpeie;

OCYIIECTBIISITh TOMCK HMHPOpPMAIMK  (PU3NYECKOTO  COJCPKAHUS B
HNuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



MCIIOJIb30BAaTh MPH BHITIOJHEHUHN YU€OHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar M3y4aemoro pasjena (U3MKH U COINpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ y4éToM OCOOEHHOCTEH ayAuTOpUu
CBEPCTHUKOB






TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
KonTposabHbie (uudposBbie)
n/n TEMIIPOrpaMMbI Bcero IIpakTnyeckuepadoTHI
padoThI o0pa3oBaTebHbIEPECYPChI
Pa3nen 1.TenjioBblesiBaeHUS
. bubmuoreka [JOK
11 CrtpoeHue 1 CBOMCTBABEIIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmuoreka [JOK
1.2 T 21 1
CIVIOBBICHPOLECEhl > https://m.edsoo.ru/7f4181ce
Hroronopasznery 28
Pa3nes 2.2yekTpryeckne 1 MATHUTHBIE SIBJICHHSA
51 DneKTpUYecKue 3apsiibl. 3apsHKEHHbBIE 7 1 bubnunoreka [JOK
' TeJa U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
OCTOSHHBIIICKIPHHCCIIITON https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2. M 1 1.
3 ATHITTHBICABIICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
UCKTPOMATHHTHAHHAYKIIA https://m.edsoo.ru/7f4181ce
Hroromnopasaery 37
PezepBHOEBpEeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145
I[TPOIT'PAMME '



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

9 KJIACC

KounyecTBouyacon JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

Ne HaumeHoBaHuepas3aejioB U

n/m | TeMIporpaMMbl Bcero Konrpoabnbiepaborel  IIpakTnueckuepadorsl

Pa3zgen 1.MexannuecKHesiBJeHHUS

11 MexaHn4ecKoe ABUKEHUE U 10 1 bubnuorexa [JOK
' CIIOCOOBI €r0 ONMUCAHMS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaanmozercTameTen 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1. 1
3 3AKOHEICOX PAHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroronopaszneny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJHBI
bu6mmoreka [IOK
2.1 M 7
CXAHHHCCKHCKONCOAHHA 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHU4YeCKNEBOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Uroronopazneny 15

Pasznen 3.3H€KTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnmuorexa [JOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroronopazneny 6
Pa3nen 4.CBeToBblesiBJIeHUS
4.1 3aKOHBIPACTIPOCTPAHEHUSICBETA 6 2 bubmmorexa LIOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK

4.2 JIuH3BI U ONITHYECKUETTPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
Pasnoxxenue 6enoro csera B bubnmoreka [JOK
4.3 3 2
CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroronopazneny 15
Pa3zgen 5. KBanToBblesiBJICHUS
51 Hcnyckanue u OrIoneHue cBera 4 1 bubnuoreka [IOK
' aToMoM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHeaTOMHOrOAApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
5.3 JI€pHbIEpeaKLIuu https://m.edsoo.ru/7f41a4a6
Hroronopazneny 17
Pa3nesn 6.I1oBTOPUTEIBLHO-0000 IHAIOIIMIMOLYTb
[ToBTOpEeHME U 06001IEHNE
6.1 coJiepkaHus Kypca (pu3uku 3a 8-9 9 2 bubmmorexa [TOK
' Aep yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroromopazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KounuecrBouyacos
Jaram3zyuy  DjexkTpoHHblenu(poBbIeoOpa3oBaT
n Temaypoxa Bce  KonTposabHbie IIpakTuyeckue
eHM s eJIbHbIepecypcChl
/ ro padoThI padoThI
n
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KMHETUYECKOMN 1 bubnuoteka
TEOPUU U UX OIBITHBIE IMOKNhttps://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
5 Macca u pa3mep aTOMOB H 1
MOJIEKYJIT
Mopenu TBEPIOro, JKUAKOTO U
3 ra3zoo0pa3Horo CO(;TOHHI/Iﬁ 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBbsicHEeHHE CBOUCTB
TBEPJOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUM 1
BEI[ECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
5 Kpucramnmmueckue u amopgHbie 1 bubnnorexka [JOK
TEla https://m.edsoo0.ru/ff0a5800
6 CmaunBaHUE M KalWJUISIPHOCTb. 1 bubnmuotexa [JOK

IToBepXHOCTHOE HaATSKEHUE

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

TennoBoepacuMpeHue u

bubmuoreka [JOK

TeJla U BBIIEIIIEMOTO UM MPH
OXJIAXKJICHUH

7
cKaTHe https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBs3b

8 TEMIIEpaTypPbl CO CKOPOCTHIO
TEII0BOr0 ABMYKEHUS YACTHI]

BayTpeHHsas DHeprus.
9 CHZ(T:E&:I I/IBMCH:HI/ISI bubmmorexa [IOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH 3Heprun
bubmuorexa [JOK
10 Bungsireronepegaun
a peA https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHYeCcKOE UCIIOIB30BaHUE
11 TEIJIOBBLIX CBOMCTB BEIIESCTB U bubnorexa [IOK
B https://m.edsoo.ru/ff0a65c0
MaTepHaJiOB B IEJIAX
sHeprocoepexeHus"

12 KonnuecTBOTEIIOTHI. bu6nmoreka [JOK
VY neapHasTENI0eMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO

13 Oananca. TermnooOMeH 1 bubmorexa HOK

' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEIJI000MEeHa MPU CMEIIHBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiue BoabI"

Pacuer KonnuecTBa TEIJIOTHI,

15 HEO0OXOIMMOTO JIJIsI HarpeBaHUs



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaboparopHas pabota

16 "Omnpenenenne yaeabHON bubmorexa LHOK
ped A " https://m.edso0.ru/ff0a6bb0
TEINIOEMKOCTH BEIIECTBA

17 DHeprus TomMBa. Y ieiabHas bubnnoreka [HOK
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u OTBEpICBaHIE

18 KPUCTAIIMYECKUX TEI bubmmorexa [IOK

p ’ https://m.edsoo.ru/ff0a71d2
VY nenpHASTEINIOTANIABICHHS
JlaGopaTopHnas pabota
19 "Onpenenaenne yaeabHON bubmmorexa [TOK
pe A " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIb1a

20 [TapoobpazoBanue u bubnnorexa [HOK
KoHjieHcanusl. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwe. Y neapHas Tennora
napooOpa3oBaHus U

21 KOHJIeHCAllMU. 3aBUCUMOCTh bubmorexa LHOK

a . https://m.edsoo.ru/ff0a786¢
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOTro JaBIeHHUS
BrnaxnocTs Bo3ayxa.

99 JlaGopaTtopHnast pabota bubnmnorexa [JOK
"OrnpezeneHne OTHOCUTEIBHOM https://m.edsoo.ru/ff0a7628
BIIQYKHOCTH BO3yxa"

Pemrenue 3agad Ha

23 oTpesieNIeHUE BIAKHOCTH
BO3JIyXa
[IpuHIMIBEI PaOOTHI TETLTOBBIX

24 nsurareneif. [lapoBas TypOuHa.

JlBurarenbBHYTPEHHETOCTOPAaH



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

us

25

26

27

28

KIIJI TenmoBoro aBurareris.
TennoBkle ABUTaTEIIN M 3aIIUTa
OKpYKarolle cpebl

3aK0OH COXpaHEHUs U
MIPEBpAIICHHS YHEPTUH B
TEIJIOBBIX MTPOIIeccax

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "TeroBsie
SIBIICHUS.
M3MeHeHnearperaTHbIXCOCTOSH
uiBenecTna"

KoHTpoinbHas pabora 1o Teme
"TeroBble ABICHUA.
N3meHeHnearperaTHbIXCOCTOSIH
niiBemecTna'"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Tei. JIBa pona
AIEKTPUUYECKUX 3apsI0B

30

31

32

Ypok-uccienoBanue
"OnexTpu3anus TeJl HHAYKIUEeH
U TIPU COTIPUKOCHOBEHUH"

BzaumopencTue 3apsyKeHHBIX
ten. 3akoH Kyrnona

DNEKTPUYECKOE TMOJIE.
Hanpsi>xeHHOCTB
AJIEKTPUYECKOTO TOJIA.
[IpuHIHNICYNIEPIIO3ULIUUIIEKTP
WYECKUXIIOJIEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hocurenu snektpudeckux

33 3apsAI0B. DJIeMEHTAPHBIN
3apsa. CtpoeHnearoma
IIpOBOHUKY U TUATEKTPUKH.
34 3£<0H COXpaHCHHUS ’ bubmmorexa [JOK
p https://m.edsoo.ru/ff0a8ef6
AIIEKTPUUECKOTO 3apsia
Pemenue 3aa4 Ha mpyUMeHEHUE
35 CBOMCTB 3JICKTPHUYECKHUX bubmmorexa [TOK
P https://m.edsoo.ru/ff0a90cc
3apsioB
DIIEKTPUUYECKHI TOK, YCIOBUS
36 €ro CyIIeCTBOBaHUSI. bubnuoreka [IOK
N CcTOYHUKHATIEKTPUIECKOTOTOK https://m.edsoo.ru/ff0a95a4
a
37 JleHCTBUSAIIEKTPUYCCKOTOTOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
38 "JlelcTBHE AIEKTPUUYECKOTO 1
TOJIsl Ha TIPOBOJHUKHU U
JUAJIEKTPUKH"
39 DNEKTPUYECKUN TOK B bubnnorexka [JOK
MeTajax, )KUJIKOCTIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas merb 1 e€
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas
41 abora "M3mepenue u 0.5 bubmmorexa LIOK
P P Y ' https://m.edsoo.ru/ff0a8bd6
peryaupoBaHue CHIIBI TOKa
42 DIIEKTPUUECKOE HAIPSIKEHUE. 05 bubnmnorexa [JOK

Bonbr™merp. JTabopaTopHast

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

pabora "U3mepenue u
peryJupoBaHue HaNpsKeHUs"

43

44

ConpoTuBieHHEe IPOBOJHUKA.
VY nenpHO€E CONPOTUBIICHUE
BEILlECTBA

JlaGopaTtopHnas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
COMPOTHUBIICHUS POBOJHHUKA OT
€ro JUTMHBI, TJI0IIAIN
MOTIEPEYHOTO CEYCHUS U
Marepuana"

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

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

45

46

47

48

49

3aBUCUMOCTb CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma s
ydJacTKa Lenu

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTHUBIICHUS
pe3ncTOpa M HAMPSHKSHUSI Ha
pesuctope"

ITocnenoBarenbHOE U
napauijiCJIibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGoparopHas paboTa
"ITpoBepka nmpaBuiia CI0KEHHUS
HaIPsHKEHUN TIPU
10CJIEI0BATEIBHOM
COETMHEHUH JIBYX PE3UCTOPOB"

JlaGoparopHas paboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0aad44a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa04e

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaa58

bu6mmoreka [JOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

"ITpoBepka npaBuiia AJsl CHIIbI
TOKa MpHU NapauieIbHOM
COEJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle

Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa JJis pa3InyHOTO
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pabota u mourHOCTH
51 ANEKTPUUYECKOTO TOKA bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0ab124
3akon/lxxoynsa-Jlenna
JlaGopaTopHnas pabota
59 "Onpenenenue padboOTh U bubnunoreka [JOK
MOITHOCTH 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNeKTpUYecKue e 1
53 HOTPEOUTEH FINEKTPUUECKON bubnuoreka [IOK
SHEpPIruu B OBITY. https://m.edsoo.ru/ff0ab660
KopoTkoe3zambikanue
IToaroroBka K KOHTPOJIBHOM
pabote o Teme
"DeKTpUUECKUe 3apsiabl.
54 3a }I)KGI:-IHLIC Telna I/IpI/IX bubmorexa HOK
p N https://m.edsoo.ru/ff0abd2c
B3aMMOJICHCTBHSI.
I1OCTOSTHHBIMAIEKTPUYECKUIUTO
K"
KonTpomnpHas pabota mo Teme
"DneKTpUUECKUe 3apsibl.
P P bubnmnoreka [JOK
55 3apsoKeHHBIC Tela U UX

B3aNMOJEHCTBHS.
I1OCTOSIHHBIMAIIEKTPUYECKUIUTO

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

KH

56

57

ITocTosTHHBIEMArHUTHIL,
UXB3aUMOJIEHCTBUE

Ypok-uccienoBanue
"N3ydeHue nojen mocToOSHHBIX
MarHuToB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nosie. Marautaoe
noJjie 3eMJIM U €ro 3HaUECHUE
U1 JKU3HU Ha 3eMiie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruutHoe
110JI€ 3JIEKTPUYECKOI0 TOKa
MarauTHo€e noJie KaTyIIKH C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpumMeHeHue IeKTPOMarHuToB
B TexHuke. JlabopaTopHas
pabora "U3yuenue aeicTBUs
MarHUTHOTO TIOJIS Ha
IIPOBOJHMK C TOKOM"

0.5

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

61

62

DIIeKTPOABUTATEID
MIOCTOSTHHOTO TOKa.
Hcnons3oBanue
ANEKTPOJBUIATEIICH B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIOpTE.
JlaGopatopHasipaboTta
"KoHcTpynpoBaHue u
H3y4eHUEpabOTHIDIICKTPOIBUTA
Tens"

Oneitel @apanes. 3akoH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c



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

AJNIEKTPOMATrHUTHON UHIYKIUH.
[IpaBunoJlenna

63

Onexrporerepatop. CriocoObt
MOJTYYEHUS DIIEKTPUICCKON
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX
SHEPruu

64

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"DIeKTpUUECKHE U MATHUTHBIE
SABJICHUS"

65

66

67

68

KonTponbhas pabota no Teme
"DIeKTpUUECKHE U MATHUTHBIE
siBICHUS"

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrle
siBjIeHus"

PezepBHblit ypok. Pabora ¢
TEKCTaMU I10 TEME
"IToCTOSTHHBIN ANEKTPUUECKUI

TOK

PesepsHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie
sBieHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acc5e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68

145



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

9 KJIACC

Ne KounuecrBouyacos
Haram3yu  DuekTpoHHblennppoBbIEOOpPA3OBAT
n Temaypoxka Bce KonrpoabHbie IIpakTuyeckue
eHUA eJIbHbIEepecypchl
/ ro padoThI padoThI
n
1 MexaHnuecKoeIBIKEHHUE. 1
MarepunanbHasToOuka
Cucrema orcuera.
2 OTHOCUTENBHOCTD 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0ad474
MEXaHHYECKOTO JIBIKEHUS
3 PaBHOMepHOETPSIMOIMHENHOE 1 Bbu6moteka [JOK
BUJKCHHE https://m.edsoo.ru/ff0ad19a
HepasHomepHoe
4 MPAMOJIMHENHOE JBUKECHHUE. 1
Cpenusis U MTHOBEHHAs
CKOPOCTH
5 [IpssmonmHENHOEPaBHOYCKOPEH 1 bubmuoreka [IOK
HOEJIBH)KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'padux ckopocTH
JlabopaTopHas pabota
"OnpeneneHne yCKOpEHUs Telia
7 MIPU PABHOYCKOPEHHOM 1 1 Bubmmorexa [IOK
pHp yerop . https://m.edsoo.ru/ff0adb18
JBUKEHUHU 110 HAKJIOHHOU
MJI0CKOCTH"



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CB00OIHOE TaJICHUE TEIL.

8 Onbrtel [Nanunes
PaBHOMEpHOE ABMKEHUE 110
9 OKpykHOCTH. [lepuon u bubnnoreka [JOK
gactoTa oOparnienus. JIuneiHas https://m.edsoo.ru/ff0ae176
U YIJI0BasiCKOPOCTH
10 LlenTpocTpeMuTeIbHOCYCKOPEH
ue
1 [IepBeiit 3akoH HproToHa. bubmmoreka [JOK
Bexkrtop cubr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bbu6moteka [IOK
PaBHOnelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3ana4 Ha IpuMEHEHUE bubmmnoreka HOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 Cunaynpyroctu. Jaconl'yxa im0ty
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
JlaGopaTtopHas T
17 «Onpijle?f;H?Ie I:f:TI?ocm bubmorexa LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmmnoreka [JOK
18 Cunatpenns https://m.edsol_.[ru/fanf738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabora bubmuoteka [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne koddduimenrta
TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be

21

22

23

24

25

Pemrenue 3agad mo reme
"3axonsl HeroTona. Cuia
ynpyroctu. Cuiiarpenus”

Cuna TSKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUSI.

Y ckopeHnnecBo0OIHOTOIIaIEHU
s

Ypok-koHbepeHIus
"JIBUKEHUE TEN BOKPYT
IPaBUTALMOHHOTO [IEHTpa
(Conneunas cucrema).
lanmaktuku"

Permrenne 3agaud mo treme "Cuina
TSDKECTU U 3aKOH BCEMUPHOTO
TAroreHus"

[lepBasg kocMuueckas
ckopocTbk. HeBecoMocTh u
neperpy3Kku

bu6nmoreka [IOK
https://m.edsoo.ru/ff0afb8e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0af044

bubnmorexa LIOK
https://m.edsoo.ru/ff0af5f8

bubmmoteka IIOK
https://m.edsoo.ru/ff0af33c

26

27

PaBHOBECHE MaTepUaTbHON
TOYKU. AOGCOJIIOTHO TBEPI0E
teno. PaBHoBecue TBEPAOTO
TeJla C 3aKPEIIIEHHON OChIO
BpaleHus. MOMEHTCUIIBI.
Hentprsikectu

PaBHOBeCHE MaTepuaIbHOI
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

but6mmoreka [IOK
https://m.edsoo.ru/ffO0afe36



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TeJla € 3aKPEIIEHHON OChIO
BpaiieHus. MOMEHTCUIIBL.

LenTptsixectu
Pewenue 3amad o reme
28 "MOMEHT CHUJIBI bubmmorexa [JOK
: https://m.edsoo.ru/ff0b02b4
Hentprsixkectn"
[ToaroroBka Kk KOHTPOJIBHOMN

29 pabote 1mo Teme bubnuoreka [IOK
"MexaHH4YeCKOe IBHKEHHE. https://m.edsoo.ru/ff0b0408
B3aumopeiictBueren"

KonTponbhas pabota no teme
30 "MexaHnuYecKoe IBUKEHUE bubmmorexa [JOK
y 8 | ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBueren
Nmnynbsce Tena. Umiynse cumbl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnnorexa [JOK
Yupyroe u https://m.edsoo.ru/ffOb07fa
HEYIPYroeB3auMOJAECHCTBHE
Pemenue 3agad nmo reme "3akoH bu6mmoteka IIOK

32
COXpaHEHHS UMITYJIbCA" https://m.edsoo.ru/ff0b096¢c
VYpok-koHpepeHus

33 "PeakTHBHOE IBIKEHIE B
MIPUPOJIE U TEXHUKE"

34 Mexanuueckaspabora u bubmuoreka [IOK
MOITHOCTb https://m.edsoo.ru/ffO0b0a84
PaboTa crutbl TSKECTH, CHITBI but6mmorekxa [IOK

35
YIIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JlabopaTopHas pabota

«Omnpenenenne pabOThHI CHITBI



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

TPEHUs [IPU PABHOMEPHOM
JBUKEHHUH TeJa IO
FOPU30HTAIILHOU
MTOBEPXHOCTH»

CBs3b 9HEprUH U pabOTHI.

37
ITorenuumanpHas SHEpPIrust
Kunernueckas sneprusi.
38 TeopeMa 0 KHHETHYECKOM bubnnorexa LHOK
p https://m.edsoo.ru/ffOb0c32
SHEPTUU
39 3aK0H COXpaHEHUs SHEPTUH B
MEXaHUKE
JlaGoparopnas padora
40 «U3 peHI/II; 3aK(I))Ha COXPaHEeHUs buGnuorexa [IOK
yd p https://m.edsoo.ru/ffOb12fe
SHEPTHH
41 KonebarensHoe nBUXEHNE U bu6nmorexa LIOK
€ro XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaroiue KoaeOanusl.
42 BLIZIX E-II-IHBIC KOJIeOaHus bubnnorexa [JOK
YA ' https://m.edsoo.ru/ffOb20f0
Pe3onanc
43 MaremMaTnueckui u
MPYXKUHHBIHMASTHUKA
Ypoxk-uccienoBanue
44 «3aBHCUMOCTh TepUoa bubnuotexa [JOK
K0JIe0aHu OT JKECTKOCTH https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChI Tpy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHWUYECKUX KOJIeOaHUsIX
46 JlaGopatopHnas pabora bubmuoteka [IOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

«OmnpeneneHue 4acToThl U
repuo/ia KojeoaHui
MPYKUHHOTO MasTHUKA»

https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota
«[TpoBepka HE3aBUCUMOCTH
nepuoja Kojebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

Mexannueckue BOJIHBI.

CBolCTBa MEXaHHYSCKUX BOJIH.

[IponosbHBIE N
MTONIEPCUYHBICBOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPAOM TEJIE.
CelicMHY€eCKUEBOIHE"

50

51

52

3ByK. Pacnipoctpanenue u
OTpa)K€HUE 3BYyKa
Ypoxk-uccienoBanue
"HabmrogeHne 3aBUCHMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUMPE30HAHC

53

54

VYpok-koHpepeHus
"VbpTpa3Byk U HH(Pa3BYK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHbI

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

COXpaHEHHUS.
MexaHn4eCcKUEKOJIE0aHUs U
BOJIHEI"

55

KonrponsHas pabora o Teme
"3aKOHBI COXPaHEHHUSI.
MexaHnuecKueKoneobanus u
BOJIHBI"

56

57

DneKTpOMarHuTHOETIOJE.
QHCKTPOMaFHI/ITHBIGBOHHI)I

CBOMCTBARJIEKTPOMArHUTHBIXB
OJIH

bubnuoreka [IOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepenuus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue
3JEKTPOMArHUTHBIX BOJIH ISt
COTOBOM CBS3H"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2fe6

59

60

Ypoxk-uccienoBanue
"N3y4eHne cBONCTB
ANEKTPOMArHUTHBIX BOJIH C
IMOMOIIEI0 MOOUILHOTO
tenedona”

Pemenne 3ama4d Ha
OTpeieNIeHUE YaCTOThI U JUTUHBI
ANEKTPOMArHUTHOU BOJTHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2c6c

61

DneKkTpoMarHuTHas Ipupoaa
cBera. CKOpOCTh CBeTa.
BosHOBBIECBOMCTBacBETA

but6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Wctounuku cBera.

bubnuoreka [{OK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

[IpssMmonuneHOE
pacrnpocTpaHeHHE CBETa.
3atMmenusiCoiHia u JIyHsl

63

3aKOH OTpa)KEHHUS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA
OTpa)KEHHUsI CBETa

bubnunorexa LIOK
https://m.edsoo.ru/ffOb38c4

64

65

66

67

68

[Ipenomnenue cBera. 3aKoH
MIPEJIOMIICHUS CBETa

ITonHoe BHyTpeHHEE
OTpa)KEHUE CBETA.
Hcnonbs3oBanue MOIHOTO
BHYTPEHHETO OTPAKECHHUS B
ONTUYECKUX CBETOBOJAX

JlaGopatopHnas pabora
"MccnemoBadnue 3aBUCHMOCTH
yria IpeioMJIEHUsI CBETOBOTO
Jyda OT yIJia MaJieHus Ha
rpanuiie "Bo31yX-cTekyio""
VYpoxk-koHpepeHus
"Mcnonp30BaHKuE MMOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBS3b"

JInna3el. OnTHYECKAsSCHITAIMH3EI

bubnuoreka [IOK
https://m.edsoo.ru/ffOb3aea

bubmuoreka [{OK
https://m.edsoo.ru/ffOb3c5c

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb3f2c

69

70

ITocTpoeHnenzobpaxxeHuii B
JMH3aX

JlaGopatopHnas pabora

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb444a

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

"Onpenenenue GoKycHOTO
PACCTOSIHUS U OIITHYECKOM
CHJIBI COOMpArOIIEH JTMH3HI"

https://m.edsoo.ru/ff0b4206

71

VYpoxk-koHpepeHuus
"OnTuueckue JUH30BBIE
npubopsr"

bubnunorexa LIOK
https://m.edsoo.ru/ffOcOa7e

72

73

I'ma3 kak ontuyeckas cucTemMa.
3penue

Ypok-koHpepenius "leexTs
3penusi. Kak coxpaHutb
3peHue"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb4684

74

Paznoxenune 0enoro csera B
crektp. OnbiTel HproTOHA.
CrnoxeHue CIeKTPaabHbIX
1BeToB. JlucnepcusicBera

bubnunoreka LIOK
https://m.edsoo.ru/ffOc0f4c

75

76

Jlaboparopnast pabota "OMNBITHI
10 pa3JIoKEHUIO OENIoro cBeTa
B CIIEKTP M BOCIIPUATHIO LIBETA
IPEIMETOB MPHU UX
HaOJII0ICHNH Yepe3 LBETOBbIE
¢bunabTpel"

VYpok-nipaktukym "BonHoBbie
CBOWCTBA CBETA: IUCIIEpPCHS,
uHTephepeHys u audpaxus”

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cOe2a

77

78

OmnsiTel Pesepdopaa u
IJITaHEeTapHask MOJENb aTOMa
[Tocrynatel bopa. Monens
aroma bopa

bubnmnoreka LIOK
https://m.edsoo.ru/ff0c12a8
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Hcnyckanue u noryonieHue

79 cBera aToMOM. KBaHTBI bubmorexa OK
. ' ’ https://m.edsoo.ru/ff0c144c
JInHeHyaThIECIIEKTPHI
YPpOK-TIpaKTUK
80 "PII)aGJHop eHHe z:ex OB bubmorexa OK
AICHHE CHETP https://m.eds00.ru/ff0c1550
HCITYCKaHUS
81 PanoakTHBHOCTH M €€BHUIBI bubmmorexa [JOK
A a https://m.edso00.ru/ff0c1672
82 CrtpoeHue aTOMHOTO sifipa. bubnnorexa [JOK
Hyknonnas Mmonens https://m.edsoo.ru/ffOc18ac
83 PanuoaktuBHBIEIPEBpAILICHUS. bubnnorexa [JOK
N3oTomsl https://m.edsoo.ru/ff0clald
Pemenue 3agau o teme:
84 "PagnoakTHBHEIC bubmorexa OK
! " https://m.edsoo.ru/ff0c1b4a
MpeBpaIIeHUs
85 [Tepuoanonypacmana
Ypok-kKoH(pepeHIHs
86 "Ppa HoaKT(EIBI;LI: H3IydeHUS B bubmorexa [JOK
g i | https://m.eds00.ru/ff0c2126
MpUpoJie, MEAUIIMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
87 C(flx paHeHESI 3aH${ OBOT'O 1 bubmorexa LOK
P PAA https://m.edsoo.ru/ff0c1c58
MAacCOBOTO YHCE
88 DHeprus CBI31U aTOMHBIX SIIEP. bubnuotexa [JOK
CBs3b MaCChl U SHEPTUHU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3agau mo reme
"SAnepHubie peakuun”
90 Peakuuu cuHTe3a U AEIEHUS but6mmoreka [IOK

AACP. Hcrounuku OHEPIUn

https://m.edsoo.ru/ff0c1e88
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ConHma 1 3BE311

91

92

93

94

95

96

Ypok-koudepennus "SAnepHas
sHepreTuka. JlencTus
paZAMOaKTUBHBIX U3ITyYEHUH Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJILHOM
pabote 1o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHICBOJIHBI.
KBanToBniesiBnenus"

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHUTHHIEBOJHBI.
KBanToBwicsBieHUS"

IToBTOpenue, o0o0mIEeHNE.
JlaGopaTopHble pabOThI 10
Kypcy "B3aumoneiicteue Ten"

IToBTOpenue, o0o0mIEeHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33J[ay 110 TeMe
"TemnnoBsle npouecch”

[ToBTOpEeHue, 060061IEHNE.
Pemenue pacueTHbIxX U
KauyeCTBCHHBIX 3a7a4 110 TEME
"KIIJI, TeroBeIX aBUratencii'

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c223e

bubnmorexa LIOK
https://m.edsoo.ru/ff0c245a

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600IIEHNE.
Pemrenne pacueTHbIxX U
KaueCTBEHHBIX 3aJa4 110 TeEME
"KIIJ] anekrpoycTaHOBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0mIeHNE.

I10 ITPOT'PAMME

bubnunorexa LIOK

%8 Ha6op3Top HbIC PAOOTSI 11O Y 1 1 https://m.edsoo.ru/ff0c2c52
Kypcy "CBETOBBIC SBICHUS
[ToBTOpenue, o6o0mIeHNE.

99 Pabora ¢ TekcTamu 1o Teme 1 bubnunorexa LIOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

IToBTOpenue, 0600IIEHHE.

10 Pa60Tap c TeKCTaMHH:To TEMeE 1 bubnnorexa [IOK

0 https://m.edsoo.ru/ff0c2e82
"Konebanus 1 BOJIHBL"

IToBTOpEeHne, 0600IIICHHE.
10 Pa60T: c TeKCTaMHH:Io TEME 1 bubnmorexa [JOK
1 " " https://m.edsoo.ru/ff0c3044
CBeTOBbBIE SIBIICHUS
[ToBTOpEeHME, 0000IIECHNE.

10 Pabora ¢ TekcTamu o Teme 1

2 "KBaHToBas u snepHas
¢uzuka"

BIIIEE KOJIMYECTBO HACOB
OBbI1] O CTBO CcO 102 97
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






