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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BAaTENbHOW MPOTpPaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHOi pabodel mMporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanus yaeOHOro npeamera «Du3nkay.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HapaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYalOUIUXCS M OpraHU3alui0 M3Y4YCHUS
GbU3NKKN Ha NESITEIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKE yYHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpenmera B peanm3anuu tpedoBanuii ®I'OC OO0
TJTAHUPYEMBIM JTMYHOCTHBIM U METAIPEIMETHBIM pPe3yJIbTaTaM OOyJeHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB Ha ypOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMs.

[TporpamMma 1o (u3HKe yCTaHABIMBAET pacmpesesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIE0BATEILHOCTD
U3YYEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKOU
MIOMOIIIM YYUTEIIO B CO3/IaHUN paboUdeld mporpaMMBbI 10 Y4eOHOMY MPEIMETY.

®duzrka ABISETCS  CUCTEMOOOpA3yIOIUM JUIsl  €CTECTBEHHO-HAYYHBIX
y4€OHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SIBJICHWH, W3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpOHOMHEW U (PU3HUECKOU
reorpadueil, BHOCHT BKJIAJ B €CTCCTBEHHO-HAYYHYIO KapTUHY MHDA,
MPEJIOCTaBIsACT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYYHOTO METo/a
MO3HAHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUIN O MHUpE.

OpHa W3 THaBHBIX 3a/lay (PU3NYECKOrOo OO0pa3oBaHUsI B CTPYKTYpe OOIIETro
o0pa3zoBaHMsI COCTOMT B (POPMHPOBAHWU E€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH W
MHTEpeca K HayKe Y 00yJaromuXcs.

Nzyuenne ¢usukun Ha 0a30BOM ypOBHE TMpENIoNiaracT OBIAJCHUE
CIIENYIOIMMUA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIMIUMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHWBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HWHTCPIPETHPOBATH  JAaHHBIE W  WCIOJIL30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JIJIs TIOJyUYEHHUSI BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHUs
omnpeneneHsl B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «Dusukay B
oOpa3oBaTenpHbIX oOpranumsanuax Poccuiickoit @enepanuu, peamTu3yOIIMX
OCHOBHBIE  00IIe00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKACHHOW pelICHUEM



Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K-4BH).
Heaun uzyyenust pu3nKu:

npuoOpeTeHUEe HMHTEpeca U CTPEeMJICHUS OOydaroluXcsi K HaydHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX MHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHUE
MCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SBICHUSM;
(GopMHUpOBaHHE HAyYHOTO MHUPOBO33PEHHUsI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHS MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupOBaHUE TPEICTABICHUNA O PONU (U3UKH ISl PA3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TpPEACTAaBIEHWH O  BO3MOXHBIX  chepax  Oymymieit
npo(hecCUOHATIBHOM J1eATENbHOCTH, CBSI3aHHON C (PM3UKOM, MOArOTOBKA K
nanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABIICHUU.

JlocTmkeHne 3TUX IeNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus 00eCIIEYNBACTCS PEIICHUEM CIEIYIOMNX 3a1aY:

npuoOpeTeHue 3HAHUW O JHUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SABJICHUSX;

NpUOOPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBICHUSI C
UCITOJIb30BAaHUEM MOJIYYEHHBIX 3HAHHI;

OCBOCHME METOJOB PEIICHMsS] MPOCTEUINNX pacy€THBIX 3adad C
UCITIOJIb30BAaHUEM duznyeckux MOJIEJIEH, TBOPYECKUX "
PaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIC SBJICHUS M BBITIOIHATH OIBITHI,
naboparopHble  pabOTBl U AKCIEPUMEHTAJbHBIE HUCCIECJOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIIBHBIX PUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(PopManueld (PU3UIECKOTO COJEp KAHMS,
BKJIFOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIINU3 U
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIIUK;

3HAKOMCTBO €O c(hepamu mpodeccuoHaIbHOMN JesTENbHOCTH, CBI3aHHBIMU
¢ (u3MKOW, M COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha
JOCTHKEHUSX (PU3HUUECKON HAYKH.

Ha wmsydenne ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obOpazoBanus B 8-9 kiaccax orBoautcs 170 yacoB yacoB: B 8 kiacce — 68 yacos (2

gaca

B Hememwo), B 9 wimacce — 102 4aca (3 waca B HeIEN0).

[Ipennaraemserii B mporpamMMe mno (pu3mke nepedeHsb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIaTENbHbIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEACHUS



71a00paTOPHBIX pabOT W OMNBITOB C YYETOM HMHIWBUIYaJbHBIX OCOOCHHOCTEH
00yJaromuXxcsl, CIMCKAa SKCIIEPUMEHTAIBHBIX 3aJlaHui, MpejiaracMbIX B paMKax
OCHOBHOT'O TOCYapCTBEHHOTO YK3aMEHa 110 (pU3UKE.



COJEPXAHUE OBYUYEHUA
8 KUIACC

Paszgea 1. TeruioBbie sABJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO--KHHETUYECKOH TEOPUH CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenn TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHHUI BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHHHW MOJIEKYJSIPHO--KUHETUYECKOW TEOPHH.
CMaunBaHMe U KalWUIIPHBIE sBICHUS. TeIIoBoe pacluiMpeHUe U CKaTue.

Temmneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yacTull. BHyTtpeHHsiss sHeprusi. CrocoObl H3MEHEHHsS BHYTPEHHEW HHEPruu:
Terionepeaayda " COBEPILEHHE paboTHL. Bunbl TEIJIONEPENAUHN:
TEIUIONPOBOAHOCTh, KOHBEKLUS, U3ITyUYCHHUE.

KonnuectBo TemnoTel. YenbHas TEMJIOEMKOCTh BellecTBa. TeMI000MEH U
TEIJIOBOC paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u konaeHcauus. Mcmapenue. Kumenue. YnenbHas Temsora
napooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOc(epHOro
JABJICHUS.

BrnaxHocTts Bo3myXa.

OHeprus TOIUIMBa. Y IeNIbHAS TEIIOTa CTOPAHHUS.

[Tpuniuner pabotel TersioBbix apurarenedt KIIJ[ TtemmoBoro nBurarens.
TenoBble ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MTPEBPAILECHUS YJHEPTUH B TEIJIOBBIX MTPOLECCAX.

Jemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO TBHYKEHHUSI.

2. HaGmonenue nuddyszun.

3. HaGumronenue siBieHU cMauuBaHUs U KaWUISIPHBIX SIBJICHUI.

4. HaOmroneHue TeniaoBoro pacuIMpeHust Tell.

5. M3MeHeHue naBneHus ra3za Mpu U3MEHEHUM OObEMA M HAarpeBaHUU WM

OXJIAXKJICHUH.

6. IIpaBuiia u3MepeHus TEMIIEPATypHhI.

7. Bupsl Temonepenaum.

8. OxJjax1eHue Mpu COBEPIIEHUU PAOOTHI.

9. HarpeBanue nipu coBepiieHur paObOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HabmroeHue KuneHus..



12. HabmroieHue nocTosHCTBA TEMIIEPATYPhI IPH TJIABJICHUH.

13. Moaenu TEIIOBEIX ABUTATEIIEH.

Jlabopamopnvie padbomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.

2. OnbITHI 110 BBIPAIMBAHUIO KPUCTAJIOB ITIOBAPEHHOM COJIM WJIN caxapa.

3. OnpIThl 1O HAOMIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue 1aBIeHHs BO3AyXa B OaJUTOHE IINPULIA.

OneITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JAaBJICHUS BO3AyXa OT €ro
00BbEMa U HarpeBaHUS UIIH OXJIAXKICHUS.

6. IIpoBepka runote3sl TUHEHHON 3aBUCUMOCTH JITMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPBHI.
7. HaOmionenue w3MeHeHUsT BHYTPEHHEW OSHEpPruM Tela B pe3yibTaTe
TEIUIoNepeauu U pabOThl BHEIIHUX CUJI.

8. HccnenoBanue sBieHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOJHON U

rOpsTYEN BOJIBI.

9. OmpeneneHue KONMYECTBA  TEIUIOTHI, IOJIYYEHHOIO BOJOW  MpH

TEIUI00OMEHE C HarpeThIM METAJUINYECKUM LIUIINHIPOM.

10. OnpeziesieHne yaeIbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mporecca uClapeHus.

12. OnpenesieHre OTHOCUTENIBHON BIIAKHOCTH BO3yXa.

13. OnpenesieHue yaeabHON TEILIOTHI IUIABIECHUS JIbA.

Paznen 2. DiaekTpruyecKkue U MATHUTHBIE SIBJICHUS.

Onexrpusanus Ten. JlBa poaa 3IIEKTpHUYECKUX 3apsanoB. B3ammopeiicTBue
3apsoKeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSYKEHHBIX T€J OT BETUYUHBI 3apSAJI0B U PACCTOSHUS MEXKY TEJIAMH).

Onekrpuyeckoe nose. Hanpspk€HHOCTH anexkTpudeckoro mnons. I[lpuHoun
CYINEPHO3UINH FIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpudeckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsil.
Crpoenne aroma. [IpOBOOHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsIa.

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
HcTOYHNKHM TOCTOSHHOrO TOKa. JIeHCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOka.  DJEKTPUYECKOE  HANPSKCHUE.
ConpoTuBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
Uit ydactka nenu. [locnepgoBaresnlbHOE M MApauIENIbBHOE  COEIMHEHHE
IIPOBOJHUKOB.



Pabora u MoOImHOCTH »3yieKTpuyeckoro Toka. 3akoH Jlxoyns—JIenna.
DneKTpuUecKue ey U MOTPEeOUTEeNn deKTpruIeckoi sHeprun B ObiTy. Kopotkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeiicTBHE  TMOCTOSHHBIX ~ MarHuTOB.
MarnuTtHOe nosie. MarauTHoe 1nojie 3eMJId ¥ €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
OmeiTr  Opcrena. MarauTHoe 1oJje  JJIEKTPUYECKOro Toka. IIpumeHenume
3JIEKTPOMArHUTOB B TEXHUKE. /[€MCTBME MATHUTHOTO NOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKAa. VICronmbp30BaHME 3IIEKTPOJIBUTATENIEN B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

Omneitel @apajnes. SIBneHue 31€eKTpOMarHuTHOW MHAYKIUU. [IpaBuio JleHua.
DIIEKTPOTEeHEPATOP. Crioco0sl ITOJTyYEHHS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poJ1a 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOMCTBO U AEUCTBUE HIIEKTPOCKONA.
DIIEKTPOCTATUYECKASI UHAYKIIHS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsI0B.
[IpOBOAHUKH U TUDIICKTPUKH.
MonenupoBaHU€e CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIelicTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B HKHUJKOCTH.
. ['a30BbIl pazps.
. I3MepeHne cuiibl TOKa aMIepMETPOM.
. I3MepeHune 251eKTpUIeCKOTr0 HANPSKEHUS BOJIIBTMETPOM.
. PeoctaT u Mara3uH cONpOTUBIICHUIA.
. B3aumopeiicTBre NOCTOAHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHUS MOJFOCOB MAarHUTA.
. MonenupoBaHre MArHUTHBIX ITOJEH TOCTOSIHHBIX MAarHUTOB.
. OnmeIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JelicTBuE MarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
. DNEKTPOABUTATENL TOCTOSTHHOTO TOKA.
. UccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM MHIYKIIHH.
. OnbiTel @apajes.
. 3aBUCUMOCTh HamNpaBJ€HUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHU.
. DNEKTPOTEHEPATOP MTOCTOSTHHOIO TOKA.
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Jlabopamopnwie pabomel u onvimol.

1.

o v kW

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAONIOACHHWIO DJCKTPU3ANMHM TEI WHIAYKIHEH W TpHU
COIPUKOCHOBEHUMU.

HccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO II0JII HA MPOBOJHUKU U
JADIICKTPUKHU.

COopka u mpoBepKa paboThI IEKTPUIECKON TSN TTOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3Mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYILETO YEPE3 PE3UCTOP, OT
COITPOTHUBIIEHUSI PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD AIEKTPUYECKOTO
COINPOTUBJIEHUS MPOBOAHMKA OT €ro JJIMHBI, IUIOMIAJAN MONEPEYHOIrO
CEUCHMS U MaTepuaa.

[IpoBepka IpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia JJsi CUJIbl TOKAa MPHU TAPAIUIETbHOM COCIUHEHUU
pE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEpE3 JaMIIOYKY, OT
HaIlpsKEHUS HA HEW.

Onpenenenue KII/[ narpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJEHUCTBHUS ITOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO MOJISI TOCTOSHHBIX MAarHUTOB TPH  HUX
00BETMHEHNH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUA DJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBHS
KaTyIIKH C TOKOM W MarHuTa OT CHJIbl TOKa W HaIpaBJICHUS TOKa B
KaTyIIKE.

N3ydeHune 1ercTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
KouctpyupoBanue u nzydeHue padoThl AIEKTPOIBUTATEINS.

N3mepenune KIIJ a5ekTpoaABUTraTeNbHON YCTAHOBKH.

OneITbl MO  HCCHEAOBAHUIO SIBJICHUS DAJICKTPOMATrHUTHOM WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHWM 3HAYEHHS W HAMNPABJICHUS HWHIYKIIMOHHOTO
TOKa.

9 KUIIACC

Pasznea 3. Mexannueckue siBJICHHUS.



Mexanudeckoe aBwkeHue. MarepuanpHasg Touka. (Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSAMOIMHEWHOE
nBrkeHue. HepaBHoMepHOE npsMonMHENHOE ABMKeHUE. CpelHsas U MIHOBEHHAs
CKOpOCTb TeJjla IIPY HEPABHOMEPHOM JBHKECHUHU.

VYckopenue. PaBHOyckopeHHOe TmpsiMOsiMHEWHOe aBwkeHue. CBoOoaHOE
nageHue. OnbITel [ anmnest.

PaBHOMEpHOE ABIKEHHE O OKpYXHOCTH. llepnon m wactora obOparieHus.
JIuHeiHas u yrioBast CKOpocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBeiit 3ak0H HeroToHa. Bropon 3akoH Herorona. Tperunii 3akoH Herotona.
[IpyHIMT CyNIEpIIO3ULIUH CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOsI, IPYTUE BUJIBI TPCHUSI.

Cuna TsSKECTM U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOIO
nageHus. Jlwxkenue rutaHer Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTh 1 eperpysku.

PaBHOBecue marepuanbHON TOuku. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIVIEHHON OCBIO BpaleHusl. MoOMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. M3mMeHeHne umityibea. VIMIynbsC cuilbl. 3aKOH COXPAaHEHUS
MMITyJIbCa. PEakTUBHOE IBMKEHUE.

Mexannueckass pabora W MOIIHOCTh. Pabora cui TsKecTH, yHpyroctw,
Tpenus. CBs3b dHepruu u padothl. [loTeHnnanpHas YHEPTUs Tena, MOJHATOTO Hal
ITOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEprus cxaTon npyxuHbl. Kunernueckas
sHeprusa. TeopeMa O KMHETHYECKOW SHEPIMH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
SHEPIUHU.

emoncmpayuu.

1. HalnroneHue MeXaHMYECKOro JBHKEHHUS Telda OTHOCUTEIBHO Pa3HbIX Tel

oTcuéra.

2. CpaBHeHuE IyTEd M TPACKTOPUW ABWXKEHHUS OJHOTO M TOro K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.
HabmroneHne 1BMKEHUS Tena M0 OKPY>KHOCTH.
Habmronenne MmexaHn4ecKux sIBJICHUH, IPOUCXOIALINX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHWKCHHH
OTHOCHUTENbHO KabuHeTa (QU3HUKH.
7. 3aBHCHMOCTb YCKOPEHHs Te€ja OT MacChl Tela W JAEHCTBYIOLIEH Ha HETrO
CUJIBI.
HabumroneHne paBeHcTBa CUJl TPU B3aUMOJIEHCTBUN TEJL.
M3meHeHne Beca Tena Ipu YCKOPEHHOM JBHKECHHH.

o vk~ w



10. Ilepenaua nMmysnbca npyu B3aUMOJICUCTBUU TET.

11. [IpeoOpa3zoBanus SHEPTUH MMPU B3aUMOICHCTBUH TEIL.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYNIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHre UMITYJIbCa IPU aOCOMIOTHO YIIPYTOM B3aHMOICHCTBHH.

14. HaGnrozieHue peakTUBHOTO JABUKECHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPU CBOOOHOM Ia/ICHUH.

16. CoxpaHeHHE MEXaHUYECKON YHEPTUU MPU ABUKEHUU TeJIa MO JeUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoHcTpyunpoBaHue TpakTa MJid pa3roHa M JAJbHEUIIEr0 paBHOMEPHOTO
JBIKCHUS IIaPUKA WA TEIIEHKKH.

2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBFDKCHHS
HIapUKa 10 HAKJIOHHOW INIOCKOCTH.

3. OnpeneneHue yCKOpPEHHUsI Tela MPU PABHOYCKOPEHHOM JBUKEHHUH IIO
HAaKJIOHHOM ITIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

5. [IpoBepka TrUMOTE3bl: €CIM TIPH PABHOYCKOPEHHOM JBWKEHUH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUSI.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBXKEHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBIL.

Omnpenenenne pabOTHI CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHUH TeJa
110 TOPU3OHTAJILHOW MMOBEPXHOCTH.

10. Ompeienienne  pabOTHl  CHJIBI  YNIPYTOCTH TMPU  MOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIOJABUKHOTO U MOBUKHOTO OJIOKOB.

11. VI3ydeHue 3aKkoHa COXPAHEHUS SHEPTUU.

Paznen 4. Mexannueckue K0J1e0aHUS U BOJIHbI.

KonebarensHoe aemkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MateMaTU4ecKuil U NPYKUHHbIA MasATHUKU. [IpeBpamieHue
DHEPTUU MIPH KOJIEOATETHHOM JIBHXKCHHH.

3aryxatomue ~ koneOaHms.  BweiHYyXaeHHBIe — KojeOaHus.  Pe3oHanc.
Mexannueckue BOJHBL. (CBOHCTBA MEXAaHWYECKUMX BOJIH. [IpomonbHbie U
NonepevyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKkre BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJHBI.

3Byk. 'poMKOCTh 3Byka W BbicOTa ToHa. OTpaxeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.



Hemoncmpayuu.

1.

o v oA W

HaOmronenne koseOaHMii TEN MOJ JEUCTBUEM CHUJIBI TSHKECTH W CHJIBI
YIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTU U HA MIPYKUHE.

HabmroneHue BeIHYXICHHBIX KOJIEOaHWI M pe30HaHCA.

PacnpoctpaneHue npo10JibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
HaOmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

./Iaﬁopamopubte pabomul u onvimeol.

1.

7.

OmnpeneneHue 4YacToThl W Iepuoja KoJieOaHMM MaTeMaTHYeCKOro
MasiTHUKA.

OnpeneneHue 4acToThl U MEPUOAA KOJIeOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH TEPHO/Ia KOJICOAHHUH MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpUO/ia KOJICOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Ipy3sa.

[TpoBepka HE3aBUCUMOCTH TIEpUOAa KOJIeOaHUM rpy3a, MOABEIICHHOTO K
HUTH, OT Macchl rpysa.

OnbITEl, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  Iepuoja  KojeOaHui
IPYXUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH IMPYKUHBI.
N3mepenune yckopeHus: CBOOOAHOIO NaJACHHUS.

Paszgeu S. DiieKTpoMarHuTHoOE moJie ¥ 3JIeKTPOMAarHUTHbIE BOJIHBI.

OIEKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
JIEKTPOMAarHuTHeIX BOJH. lllkana 3JeKTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIEKTpOMAarHuTHas npupoja ceera. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA

CBCTa.

Hemoncmpayuu.

1.
2.

CBOMCTBA JIEKTPOMATHUTHBIX BOJIH.
BonHOBBIE CBOMICTBA CBETA.

Jlabopamopnvie pabomut u onvimol.

1.

N3yyeHnue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBI0O MOOMIBHOTO
TenedoHa.

Pa3znen 6. CBeToBbIE IBJICHMS.

JlyueBas MOJIEJIb CBeTa. HUctounnkn CBeTa. [IpssmonuHeitHOE
pacnpoctpanenue cBera. 3armenusi Connua u JIynel. Otpaxenue cBera. [nockoe
3epKayio. 3aKOH OTPaKEHUsI CBETA.



[Ipenomnenue cBeTa. 3akoH MpenomyieHUsi cBera. llomHoe BHyTpeHHee
OTpakeHUEe cBeTa. lcnonap30BaHME TIOJIHOTO BHYTPEHHEIO0 OTPAKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xonm nyweit B JnuH3e. Onrtuyeckas cucreMa (¢oToarnmapara,
MHUKpOCKONIa M Tejeckomna. ['71a3 kak omnThyeckas cucTteMa. bIm3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. OmnbiTel Hbiotona. CroxkeHue
CIIEKTPaJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

© ® N U AW N R

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tomyuenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomienue cera.

OnTudeckuii CBETOBO/.

Xop mydeit B coOuparonieit JInHse.

XO0J Iy4yer B pacCEenBaIOIIEH JINH3E.

[Tonmyuenune n300paxxeHui ¢ MIOMOUIBIO JIMH3.

[Tpunuun aeiictBust GoroanmnapaTa, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens ri1asa.

11. Paznoxenue 6e1oro cBera B CIEKTP.

12. [Tomydyenue 6em0T0 CBETA IPH CIIOKCHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopnvie padbomuel u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH yIjla OTPa)KEHHs CBETOBOTO Jyda OT yIUIa
HaJcHUs.

W3ydenne XxapakTepuCTUK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalie.
HccnenoBanrie 3aBUCMMOCTH YIJIa MIPEJIOMIIEHUSI CBETOBOTO JIyda OT yIJia
NIAJCHUS HA TPAHULIE «BO3LyX—CTEKIION.

[Tosryuenue n300paxeHnii ¢ MTOMOIIBIO COOMpPAIOLIEH JIMH3bI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKOW CHIIBI COOMparomeit
JIMH3BI.

OMBITHI IO Pa3NIOKEHUIO OEIOTO CBETA B CIIEKTP.

OmnbITEl MO BOCHPUATHIO I[BETA MPEIMETOB MpPHU MX HAOIIOJACHUU uepe3
L[BETOBBIE (PUIIBTPHIL.

Paznen 7. KBanTOBBIC SIBJICHUS.

OmnbiTel Pe3epdopaa u mmanerapHas mojenb aroma. Mojaenb atroma bopa.
HcnyckaHue 1 MOTJIOIIEeHHe cBeTa aToMOM. KBaHTHI. JInHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTE. Anb(a-, 6eTa- u raMma-uznyyeHusi. CTpoeHHUEe aTOMHOTO

snpa.

HYKJIOHHEUI MOACIb AaTOMHOI'O  sapa. H3oTomnkl. Pa,Z[I/IOEIKTI/IBHBIC

npespauienus. [lepron nomypacnana aTOMHBIX SIED.



SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsSJ0BOIO U MacCOBOTO YHCEIL.
DOHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl W SHEpruu. Peakuum cuHTE3a U
nenenus snaep. ctounuku sneprun ConHIa U 3BE3.

SAnepnas sHeprervka. J[eMCTBUS paguOAKTUBHBIX HW3IYYECHHN Ha KUBbBIC
OpraHU3MBI.

emoncmpayuu.

1. CHexkTpsl U31y4eHUs U HOTJIOUICHHUS.

2. CnekTpsl pa3uyHbIX Ta30B.

3. ComekTp BoaOpoaa.

4. Habmonenue TpekoB B kamepe BubcoHa.

5. Pabora cuéTumka MOHU3UPYIOMINX U3TyYEHUI.

6. Perucrtpanus uzmydeHus: TpUPOAHBIX MUHEPAIOB U TPOAYKTOB.

Jlabopamopnvie padomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccienoBaHue TPEKOB: MU3MEPEHHUE SHEPIrUM YaCTULBI 110 TOPMO3ZHOMY

nyTH (1o gotorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001HAK NN MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIONITUI MOYIIH TPEIHA3HAYEH JIJIsi CHCTEMAaTU3alluu
U 0000mIeHHS  TPEIMETHOTO  COACpKaHWSA U OMNbITa  JICSTEIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAaK)Ke IS TMTOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke i1 00ydaromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipyn u3yyeHUn JaHHOTO MOAYJIS PEATU3YIOTCSI U CUCTEMATU3UPYOTCS BUIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBECHHOHAy4YHasi IPaMOTHOCTb: OCBOCHHUE HAYyYHBIX METOJOB HUCCIIEIOBAHUSA
SBJICHUM TPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUAMH OOBACHITH (pu3myeckue
SIBICHUSI, TPUMEHSS TMOJIyYCHHBIE 3HAHUWA, pelIaThb 3aJa4yd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIHANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Peaanu3yeTcs
32 C4y€T TOro, 4Yro OOy4YarIlIMecs BBIMOIHSIIOT 3aJlaHdsd, B KOTOPBIX UM
IpeJIaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBSICHATH
(dbu3uYecKue SIBICHUS B OKPYKAIOLIEH MPUPOJI€ U MOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIICOBAHUS (PU3HMUECKUX SIBIICHUH, B TOM
YyuUCIIe 11 POBEPKU TUIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSCHITh HAy4YHbIE OCHOBBI HambOOJee BaXXKHBIX JIOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, TPAKTUUYECKOTO UCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB



DHEPIrUM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAaHEHHUs BCEX M3BECTHBIX BHJIOB
SHEPrUu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

HByLIGHI/IC (bI/IBI/IKI/I Ha YPpOBHC OCHOBHOI'O O6IHCFO O6pa3OBaHI/IH HaIIpaBJICHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaTOB.

B pesynbpTaTe n3ydeHus GuU3NKU HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs

y oOyuarorierocst 0yayT copMHpOBaHbI CIEAYIOIINE JTUYHOCTHBIC PE3YyIbTAThI B
YaCTHU:

1) naTpHOTHYECKOTr0 BOCIIUTAHMSA

— IPOSIBJICHUE MHTEpPECA K HCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
bu3nYecKoil HayKu;

— [IEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXIECHHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYECKUM NPUMEHEHUEM
JTOCTUXKEHUN (PUBUKY;

— OCO3HaHUE BaXXHOCTH MOPAIbHO--3TUYECKUX MPHUHIIMIIOB B JESITEIbHOCTH
YY€HOTI0;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

— BOCIHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAayKH KaK MOIIHOIO HHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEHMIIEH COCTABIIOLIEH
KYJBTYPBIL;

— Ppa3BUTHE HAy4yHOHN JHOOO3HATENBHOCTH, MHTEpPECa K HCCIEI0BATENbCKON
NEeSATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4ns:

— OCO3HAHHME LIEHHOCTH 0e30macHoro oOpaza >KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXKHOCTH TpaBWJ O€30IacHOr0 TIOBEIEHHUS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBBIM O00OpYAOBAHHEM B
JIOMAIIHUX YCIIOBHSIX;

— c(hopMUPOBAHHOCTh HaBbIKa pedieKCHU, NpU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— aKTUBHOE y4yacTHE B PEIICHUM MPAKTUYECKHX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTenbHON  OpraHmW3allid, Topoja, Kpas) TEXHOJOTHYECKOW |



COITMAJILHOM HAMPABJICHHOCTH, TPEOYIOIMX B TOM 4YHCIAE W (PU3MUECKUX
3HAHUI;

e — HHTEPEC K MPAKTUYECKOMY MU3YUYCHHIO IPO(ecCHid, CBI3aHHBIX ¢ (DH3UKOM;

e 7)3KO0JIOrHYE€CKOr0 BOCIIMTAHUS:

e — OpHCHTAIMS HA TMPUMEHEHHE (PU3MYECKUX 3HAHHMU JJI1 PEIICHUs 3aaad B
00JacTH OKpY)KAIOIICH Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OIICHKH WX
BO3MO>KHBIX MMOCJIEACTBUN JJIsI OKPYKAIOIIEU CPEIBI;

e — OCO3HaHHME TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPoOjaeM M IyTed HX
pelieHus;

e 8) amanmranum K HU3MEHSIIOIIMMCS YCJOBHAM COLHMAJBHON W NPHUPOIHON
cpeabl:

e — IOTPEOHOCTh BO B3aWMOJCHCTBUM TIPH BBITIOJHEHUU MCCIICAOBAaHUNA H
MPOCKTOB (HM3UYECKOW HAIPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUUYECKYIO
JICATEIILHOCTD,

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM YHUCIIE (POPMYITHPOBATH
UJIeH, TIOHSATHSI, TUIIOTE3bI O (PU3NUECKUX 00BEKTaX U SBICHUSAX;

e — OCO3HaHME Je(DUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH
bu3uKy;

e — IUIAHUPOBAHHWE CBOETO PAa3BHUTHS B MPHOOPETEHWH HOBBIX (U3HUCCKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3H IPHUPO/IBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (HU3MYCCKUX 3HAHUH;

e — OIICHKAa CBOHMX JCWCTBUUA C Y4YETOM BIMSHHUSA HA OKPYKAKOIIYI Cpendy,
BO3MOKHBIX T'JTOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympTaTe OCBOSHHS MporpamMMmbl 10 (HU3UKE HAa YPOBHE OCHOBHOIO
oO1mero odpa3zoBanus y oOyyvaromierocs 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE T03HABATEIHbHBIC YHUBEPCATbHbBIC YICOHbIC TEUCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yU4eOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjornueckue AeicTBUA:



BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUNA, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIINXCA K (PU3UUIECKUM SBIICHUSM;
BBISIBJISITh NIPUYUHHO--CJIEICTBEHHBIE CBS3U MPU H3YyUYECHUU (PUINIECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJB30BAHUEM J€TYKTHBHBIX
Y UHAYKTUBHBIX YMO3aKJIFOUEHUH, BbIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUUMH;

CaMOCTOSITENIbHO BBIOMpaTh CHocoO pemieHus ydeOHOW —Qu3ndeckon
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBblIe ucciiegoBarTejLCcKHe JeiCTBUA:

UCIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IIPOBOJUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY ILJIaHY OIBIT, HECIOKHBIN
¢u3nyecKuit IKCIEPUMEHT, HEOOJBIIIOE UCCIeN0BaHHe (PU3UIECKOTO
SIBJICHUS;

OLICHMBATh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALIHUIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WJIM SKCIIEPUMEHTA;

CaMOCTOSITEIIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOBI IO PE3yIbTaTamM
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,;

IPOrHO3UPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PUINUYECKUX
IPOLIECCOB, a TaK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undgopmanueii:

NPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U
otObope uHGOPMAIMK WM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMN
dbuznyeckoii 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUIOB M (OPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
uHDopMaIUl W WUTIOCTPUPOBATH pelIaeMble 3aJaydl  HECIOKHBIMU
cXeMaMHu, TuarpaMmMaMi, HHOUW rpaduKoi U UX KOMOMHAIMSIMHU.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:

B XOJie 0OCYXIeHUsI y4eOHOro maTepuana, pe3yabTaToB Ja00paTOPHBIX
paboT ¥ MPOEKTORB 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKQ3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHE 3aJlaud U TMOJJIepKaHue
O1arokeaaTeIbHOCTH OOIICHUS;



CONOCTaBIIATh CBOM CYXKJEHUS C CYXICHUSMH JPYyTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3IUYHE U CXOACTBO MO3UIIHIA;

BBIPAJKATH CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJTHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh W HCHOJb30BaTh  IMpPEUMMYIIECTBA  KOMaHJIHOM U
WHANBUAYAIbHONH paOOThl MPH pPEIICHUH KOHKPETHOW (QHu3ndIecKon
poOIEMBL;

IPUHUMATh LIEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTHXEHHUIO: paclpedessiTh poiH, OOCYKIaTh IPOLECCh U
pe3yibTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOIBKUX JIFOACH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTasi KAYECTBEHHOI'O PE3YJIbTATa IO
CBOEMY HAIMPABICHUIO W KOOPAUHUPYS CBOU JCHCTBUSA C JPYTUMHU
YJICHAMH KOMAaH/IbI;

OLICHMBATh KAay€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

BBISIBIISAITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOIINUX
JUTSL petieHust (GU3NYECKUX 3HAHUIM;

OPUCHTHPOBATHCA B  PA3IUYHBIX TOJIXO0JAX TMPUHATHS  pEIICHUN
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIC, TPUHITHE PEIICHHMA
rpymnmoi);

CaMOCTOSITEIIbHO COCTABJISAThH aJITOPUTM pEIIeHUs (U3UUECKOMN 3a/1auu WU
IUTaHa HCCIEAOBAHUA C YYETOM HMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIPeIlaracMbie BAPUAHTHI PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U IIPeJIararh IUIaH €€ U3MEHECHUS;
OOBSCHATH, TPUYUHBI  JTOCTIDKEHUS  (HENOCTIDKEHHUs) PE3yJIbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCII€ B XOJ BBIIOJTHEHUS
($u3NYECKOro HMCCIEJOBAHMSI WJIM [POEKTa) Ha OCHOBE HOBBIX
00OCTOSITENILCTB, W3MEHUBILIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATA LEIN U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJ€ CHopa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;



MPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPIKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBo JPYroro.

IMPEAMETHBIE PE3YJIBTATBI

K koH1y 00yueHus B 8 kiacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAUIUUECKUE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEpPrus, TEIUIOBOM JBUIaTellb,
AJIEMEHTAPHBIN JIEKTPUUYECKUI 3apsl, JIEKTPUUECKOE IMOJIE, IPOBOJIHUKU
U JUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIM TOK, MATHUTHOE TI0JIE;
paznuuarh ABJCHUS (TEIJIOBOE pacCUIMpPEHHE M CXKaTHe, TeIvionepesaya,
TEIUIOBOE PaBHOBECHUE, CMAUMBAHKE, KANWJUISIPHBIE SIBJICHUS, UCIIAPECHHUE,
KOHJICHCAIMsl, IUIaBJIEHHWEe, KpUCTaUIM3alusa (OTBEpICBaHUE), KHUIICHUE,
Terionepeaaya (TemIonpPOBOIHOCT, KOHBEKIUS, U3IIy4YCHHE),
AJIEKTpU3AlUS TEJ, B3aUMOJICUCTBUE 3apsiioB, JEHUCTBUS DJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCKUCTBUE MATrHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs WHAYKITHUS)
[0 OINWCAHUID MX XapAaKTEPHbIX CBOWCTB U Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3UYECKUX  SBICHUHA B
OKpY)KaloIeM MHpe, B TOM 4YHCIe (U3NYECKHE SBICHHUS B TPHPOJC:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBIE SBICHHS B IPUPOJE,
KpUCTAJUIbI B mpuponae, uznydeHue CoJHIA, 3aMep3aHHe BOJIOEMOB,
MOpcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
SBICHUS B aTMocdepe, DJIEKTPUUECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE
nojie 3eMiiH, Jpeid TOIIOCOB, POJIb MAarHUTHOTO TIOJS TS JKU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIJCNATh CYHIECTBEHHbIE CBOMCTBA (TpU3HAKH) (DU3NUECKUX
SIBIICHUI;

ONUCHIBATh U3YYCHHBIE CBOMCTBA Ted U (U3UUYECKUE SIBJICHUS, UCIIONIb3YS
¢dbuznyeckre BeIMYMHBI (TeMIlepaTrypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOThI, YJIeJIbHAs TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAsA TEIUIOTA
IUIaBJICHUS, yJeNbHas TeIUIoTa MapooOpa3oBaHUs, ylelbHas TEIioTa
CrOpaHus TOIUIMBA, KO3(PQPUIIMEHT TOJIE3HOTO JEWCTBHS TETUIOBOM
MallliHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3/yXa, JJICKTPUUYECKHUUN 3apsi,
CUJIa TOKA, 3JIEKTPUYECKOE HAIPSKEHHUE, CONMPOTUBJIEHUE ITPOBOJHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BeIIeCTBa, paboTa W  MOIIHOCTh



AIIEKTPUYECKOTO  TOKa), TpU ONHCAHMM TPABUWIBHO  TPAaKTOBATh
(U3MYECKUI CMBIC MCIOJIb3YEMbIX BEJIMYUH, 0003HAUEHUS M EOUHULIBI
Gu3NYECKUX BEIWYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLIUE JTAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
WCTIONBb3Ys. OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KNHETHYECKON TEOpUU
CTPOEHHUS BEIIECTBA, MPUHILIMI CYNEPHNO3ULUN MOJNeH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma i yyacTKa LT, 3aKOH
Jlxoyna—JleHna, 3aKkOH COXpaHEHMs JHEPrUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTeMaTHYEeCKOe
BBIPAXKEHUE;

OOBSCHATh (U3UYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYalMH IMPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 TOTMYeCKUX
IaroB ¢ Omnopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3HUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aJadyd B 2—3 JEHCTBHsA, MCIOJB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
yCJIOBUS 3aJadd 3allMChIBaTh KPAaTKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX IS pelIeHWs 3a7add, BbIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOJUMbIE sl €€ pelIeHHus, NPOBOAUTH pPAacu€Thl U CpPaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh I[pPU HMOMOIIU
(U3MYECKUX METOAOB, HCIOJIb3ys OMHCAHUE HCCIECIOBAHUA, BBIICIATH
IIPOBEPSAEMOE  IPEAIIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHUS UCCIIE0OBAHUs, J€1aTh BBIBOIBI;

OPOBOJANUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUA WIH
(U3MYECKUX CBOMCTB TeJ (KalWLISPHBIC SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPhl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT LBETa H3Iydaromiedl (MOrJIonaroieil)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIIEPATyphbl KUIAKOCTU U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aLUsg TEl W B3aUMOJEHUCTBUE
JJEKTPUYECKUX 3apAN0OB, B3aMMOJEUCTBHE IOCTOSHHBIX MArHWUTOB,
BU3yaJIM3allisl MAarHATHBIX ITOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOIO IOJI1 HAa IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOICTBA DJEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIUpOBATH
IpOBEpsiEMbIE MPEATIONOKEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, OMUCHIBATH XOJI OTBITA U (POPMYITHPOBATH BHIBOJIBL;



BBIMIOJHATh  NPSIMBIE  U3MEPEHUS]  TEMIIEpaTypbl, OTHOCHUTEIbHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKAa, HAMpPSDKEHUS C HCIOJIIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PM3MYECKHX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIOTHOM MOIPELUIHOCTH;
IPOBOJNUTDH UCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUUYHUHBI OT
JIpyrol C  HCHOJB30BAHUEM TPAMBIX H3MEpPEeHUH  (3aBUCHMOCTD
COTPOTHUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOro
CEYEHHUS U YCIBHOTO COMPOTHUBIICHHUS BEIIECTBA MTPOBOAHHKA, CHIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsXKEHUS Ha  IPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBATEIbHOTO M NapajuleIbHOTO  COEAMHEHUN
NPOBOJHMUKOB): TUIAHUPOBATh WCCIIEIOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHUS, CIenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TOMYYEHHOW 3aBUCHMOCTH B BHUAE TaOMUIl U TpaduKOB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIICOBAHMUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yAelibHas
TEIUIOEMKOCTh  BEIIECTBA, COMPOTHUBICHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh DJICKTPUYECKOr0 TOKAa): IJIAHHPOBATh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEIysl NMPEAIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

coOroAaTh npaBuia TEXHUKU 0€30IaCHOCTH Ipu padboTe ¢ J1abopaTOpHBIM
obopymoBaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOUHa, amMIepMeTp,
BOJIbTMETP, CUETYHMK OJJICKTPUUYECKON DHEPIHH, SJICKTPOOCBETHTEIHHBIC
pUOOPBI, HArPEBATEIBHBIE ANEKTPONPUOOPHI (IPUMEPHI), ANEKTPUUECKUE
IPEIOXPaHUTENH, SJIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PM3MUYECKUX SIBJICHUH U HEO0OXOIUMBbIE
duznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M HW3MEPHUTEIIbHBIC
npuOoOpbl MO CXeMaM H CXEMAaTUYHBIM PUCYHKaM (KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHHs, 3JIEKTPOCKON, PEOCTaT), COCTaBIATh CXEMbI JIIEKTPUUYECKUX
Ieneil ¢ MoCIe0BaTeNbHBIM U MapalJIebHBIM COCTUHEHHEM DJIEMEHTOB,
pasnuyas yciIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUUIECKHUX IIETeH;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(MOpPMALMIO O  [PUMEPaXx)
IPAKTUYECKOI0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHust 0€30MacHOCTH MpU oOpalieHuu ¢ mpudbopamu u



TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHUS 3JIOPOBbS U COOJIOICHHS
HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYIKAIOIICH Cpe/ie;

OCYIICCTBIIATh TOWCK HWH(pOpManuu  (U3HUSCKOTO COJCP)KAaHUSA B
WMHTepHeTe, HAa OCHOBE HWMEIONUXCS 3HAHUH HW TYTEM CpaBHEHUS
JIOTIOTHUTEIHHBIX ~ MCTOYHUKOB  BBIJCIATH WHGOPMAIIUIO, KOTOpPAs
SIBJIICTCS IPOTUBOPEUMBOM MJIM MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUCOHBIX 3a/IaHUH HAYYHO--ITIONYJIIPHYIO
JauTepaTypy  (PU3MYECKOro  COACpKaHWs, CIPABOYHBIC MaTepHAIbI,
pecypcel cetu MHTEpHET, BiIageTh mpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC IHUCHMCHHBIC M KPAaTKUE YCTHBIC COOOIICHHS,
0000mmasi wH(pOpPMAIMI0O W3 HECKOJbKHX WMCTOYHUKOB (HHU3UIECKOTO
COJICP)KaHUsA, B TOM UYHCIC IyOJUYHO TIPEJACTABIATH PE3yJbTaThl
IIPOEKTHON WJIM HCCIIEIOBATEIIbCKON JIEATeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIONb30BaTh M3YYCHHBIM TIOHATUHHBIA ammapar Kypca (HU3HKH,
COIPOBOYXKIATh BBICTYILJICHHE MTPE3CHTAIUCH;

IPH BBITIOJIHEHUN YYCOHBIX IPOCKTOB M HCCIICIOBAHUN (PU3NICCKUX
IIPOIIECCOB pacHpeeNiATh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUU C
MIOCTaBJICHHBIMHU 33J]a4aMH, CJICTUTH 3a BBIMIOJTHCHUEM IUTaHA JCHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBCHHBINH BKJIAaa B
JEATCIILHOCTD TPYIIIbI, BRICTPAUBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBUE,
IIPOSIBIISIE TOTOBHOCTD pa3peniaTh KOH(IUKTHIL.

K xonIty o0yueHus B 9 kjacce nmpeJMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh IOHATHUSA: CHCTeMa OTCu€ra, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IABMKECHHUS, Ae(opmarius
(ynpyrasi, mjgacTHuYecKas), TPEHHE, LEHTPOCTPEMUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M MEpEerpy3Ku, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KONeOaHus U
BOJIHBI, 3BYK, HMH(pa3BykK H yIbTPa3ByK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJbHO30PKOCTbD,
CHEKTpPbl UCIYCKAHUS U MOTJIOLICHHUs, anb(a-, OeTa- 1 raMMa-u3IydeHHUs,
W30TOIIBI, IAEPHAS SJHEPIETUKA;

pasznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBWKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUYKEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIB)KEHHE 10 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABW)KEHHE, KOjeOaTelbHOE JIBMKEHHE (3aTyXarolue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKECHUE
3BYKa, MPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE M MPEIOMIICHUE



CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3sIoKeHHe OEJIOro CBETa B
CIIGKTP Y CJIO)K€HHE CIEKTPaJbHBIX IIBETOB, JHUCIIEPCHUS CBETA,
€CTECTBEHHAsA PAJMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpyXXKaromeM Mupe (B TOM dYHuCIe (PU3HUYECKHE SIBICHUS B IPHPOJC:
MIPUJIUBBI U OTJIMBBI, IBUKECHHUE IUIAHET COTHEYHOW CUCTEMBI, PEAKTUBHOE
JBUXCHHUE JKUBBIX OPraHU3MOB, BOCIHPHUATHE 3BYKOB JKHUBOTHBIMHU,
3EMJICTPSICEHUE, CEUCMUYECKME BOJHBI, I[yHaMH, 03XO0, LBETa TeJl,
ONTUYECKHUE SIBJICHUSI B TPHUPOJE, OUOJOTUUECKOE ACHCTBHUE BUIUMOIO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHH, ©CTEeCTBEHHBIN
paauoaKTUBHBIA (DOH, KOCMUYECKHE JIy4dd, PaJUOAKTUBHOE H3ITYyUYCHUE
IPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAAUOAKTUBHBIX W3JIYUYEHUM Ha
OpraHu3M YeJIOBEKa), MPH STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (TIpHW3HAKH) (PU3MUECKHUX
SIBIICHUI;

OMHCHIBATh U3YUYCHHBIC CBOMCTBA Tel M (U3UUECKHUE SBJICHUS, UCIIONIb3YsI
dbu3nyeckue BENWYUHBI (CpElHSsI W MIHOBEHHAs CKOpPOCTh Teja MpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHME, MEPEMEILICHUE, IyTh, YIJIOBas
CKOpPOCTh, CHJIa TPEHHS, CWjla YIPYrOCTH, CHUJA TSIKECTH, YCKOPECHUE
CBOOOJHOTO TMAaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHJIbIL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS DSHEPrusi Tena,
IIOJHATOTO HaJ IOBEPXHOCTBIO 3€MJIM, IOTCHUHUAIbHAS JHEPIUs CHKATOU
MPYKUHBI, KUHETHUYECKAs DSHEPrusi, IOJIHAs1 MEXaHWYECKas DSHEPIHs,
MIEPHOJT M YacTOTa KOJICOAHWH, UTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeslb MPEIIOMJICHUS CPEJIbl), IPU OMHCAaHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEIUYHH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTUMU BEIUYUHAMU,
CTPOUTH TPaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNYNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IIPOLIECCHI,
VICIOJIb3YSl 3aKOH COXPAHEHMsI DHEPrUMU, 3aKOH BCEMUPHOIO TATOTCHMS,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, MPUHUWN OTHOCUTENIbHOCTH [ anmies,
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHUS WUMITYJIbCA, 3aKOHBI OTPAXKCHUSA U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsiJ0OBOIO U MacCCOBOTO YHUCEI
IpU SICPHBIX PEaKUUsX, MPU ITOM JIaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIIMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;



OOBSCHATh (U3NYECKUE NPOLECChl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYaIil MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISBIATDH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBsACHEHHWE W3 23
JOTHYECKHX ILIAaroB € OMOPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB WJIK 3aKOHOMEPHOCTE;

pemiath pacu€THble 3aJaud (ONMUpAIOIIMECSs Ha CHCTeMy U3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UIECKIE
BEJIMYMHBL: HAa OCHOBE aHaJIM3a YCIOBHUS 3aJlayd 3allMChIBAaTh KpaTKOe
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WM M30BITOYHBIE JTAaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUS], IPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PUINIECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEUIUTh MPU MTOMOIIH
($u3NYECKUX METO/IOB, HCIOJNb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATDH
IPOBEPSIEMOE MPEIINOIOKEHUE, OIEHUBATh IPAaBUJIBHOCTh IOPSAJIKA
NPOBEJCHUSI  MCCIEJOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOICHUHN U OTIBITOB;

OPOBOJAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUA WIH
¢u3znyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUs HSHEPruM, 3aBUCUMOCTb MEpHOAa KOJEOAHUW NPYKUHHOIO
MasiTHUKa OT MAacChl Tpy3a M XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUMU, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasioKeHue Oeloro CBeTa B CIEKTP, U3YyUEHHE CBOICTB HM300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)k€HHsI IpeaMeTa B coOuparomien
JWH3e, HAOMIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTAaHOBKY W3 HM30BITOUHOTO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH  XOJ  ONbITAa U €ro  pe3yJsbTaThl,
(opMyIMpPOBATH BBIBOJIBI,

POBOANTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpemHee 3HAa4YCHHE W3MEPSIeMON BeIMYUHBI ((POKYCHOE pacCTOSHHE
coOuparomield JTUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0Aa HM3MEPEHUs
(M3MEepUTENBHHOTO MPUOOpa);

IPOBOANUTH MCCIECAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
UCIIONB30BaHUEM NPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [BIDKEHHUH 0O€3 HayalbHON CKOPOCTH, NEpHUOAa
KoJe0aHUN MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeloMJIEHHs OT Yria
NaJcHUs): IUJIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIBHO COOUpATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH



¢u3nUecKUx BEJWYMH B BUAE TaONUIl U TpadUKOB, JeJaTh BBIBOIBI 110
pe3ylbTaTaM HCCIe0BaHNUS;

NPOBOJIUTh KOCBEHHBIE HM3MEpEHHsI (U3MUYCCKUX BEIWYHH (CPEIHSS
CKOpOCTh ¥ YCKOpPEHHE TeJa TMpPH pPAaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaieHUs, JKECTKOCTh MPYXKHUHBI, KOddUimeHt
TPEHHUS CKOJBKCHHS, MEXaHHdeckas padoTa M MOIIHOCTb, YacToTa H
nepuosl KojJeOaHW MaTeMaTHYeCKOr0o W MPYXKHHHOTO MAasTHHUKOB,
OTNTHYECKas Cujla CcoOuparomeil JIMH3BI, PAJUOAKTUBHBIN  (OH):
IUITAHUPOBATh HM3MEpEHHs], COOMPaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBITOJIHATh U3MEPEHUs, CIeAys MPEeAIOKEHHON WHCTPYKIIMH, BBIYUCISTD
3HAYCHUE BEJIMYMHBI M aHAJTM3UPOBATh MMOJTyUCHHBIC PE3YIIBTATHI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOroAaTh mpaBuia TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000py/T0BaHUEM;

pa3nuyath OCHOBHBIC MPHU3HAKH U3YyYEHHBIX (U3NYECKHX MOJICICH:
MaTepuaibHas TOYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIH HCTOUYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETApHAs MOJENb aTroMa, HYKJIOHHas
MO/IEJIb AaTOMHOTO SIIpa;

XapaKTepu30BaTh TMPUHIUMBI JEHCTBUS HM3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpPOM Ha WX ONUCaHHA (B TOM YHUCIE:
CIHMIIOMETpP, JATYUKU IIOJIOKEHUS, PACCTOSHUS W YCKOPCHHUS, PAKeTa,
9XOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBICHUH U  HeoOXoaumble (U3NYECKHE
3aKOHOMEPHOCTH,

UCTIOJIB30BaTh CXEMbI U CXEMATHYHBIE PUCYHKH U3YUYCHHBIX TEXHHYECKUX
YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKUX IPOLIECCOB
Opy peuieHUd Y4eOHO--TIPAaKTUYECKUX 3a/1ady, ONTUYECKHE CXEMBI IS
TIOCTPOCHUS N300paXEHHH B IMIIOCKOM 3€pKajie M COOMpAIOIIei TUH3E;
NPUBOJUTh  TpUMEpPHl  (HAXOAUTh  WHPOPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUs (U3NYCCKUX 3HAHUA B ITOBCEIHEBHOMW
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH MpU oOpalieHnuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 370pPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KAIOIIEH cpeie;

OCYIIECTBIISATh TMOWCK HMHPOpManuu (U3MUECKOTO COJEp)KaHUsA B
HNuTepHeTe, caMOCTOSATENHHO (GOPMYIHPYS MOUCKOBBIN 3a1IpoC, HAXOIUTh
IYTH OIpPEIEIICHUS IOCTOBEPHOCTU TOIYYSHHOU MH(POpPMAIKA HA OCHOBE
UMEIOIINXCS 3HAHUHN U JOTOJTHUTEIbHBIX UICTOYHUKOB;



UCIIOJIb30BATh MPHU BBIMIOJHEHUN YUEOHBIX 3aJaHUIl HayYHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypcbl cetu HTEpHET, BiaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaThb COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
yOJIMYHO MPEJCTABIATh PE3YyJIbTaThl IPOEKTHOM HIIA MCCIIE0BATENBCKON
NEeATENbHOCTH, TMpPU O3TOM TPAMOTHO  HCIOJb30BaTh  HU3yYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasnena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE Ipe3eHTalel ¢ y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/nn P KonTpoabu IIpakTnyeck (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Pa3pean 1. TerioBbie IBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' P H https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Teronere mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
1 DIIEKTPUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubanorexa [JOK
' Y X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJICKTPUYECKUHN TOK 0 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmorexa [{OK
2. M 1 1.
3 AUHHTHBIC ABITCHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 ICKTPOMATHHTHAA HHIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeioB 1 TeM nudpoBbIe)
Ne /i P KouTtpoasn IpakTHYecK (mudpp
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 MexaHHYEeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OMHUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.2 BsaumonetictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
2.1 Mexannueckue KoJieOaHus 7 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHC BOHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jnen 3. DjieKTpOMArHUTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHuTHOE TOJIE U 6 ) bubnnorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHbBI paclpoOCTpPaHEHHUsI CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3BI ¥ onrTHYECKUE TIPUOOPHI 6 3 hitps-//m.cdsoo.ru/ 741 ada6
43 PaznoxeHnue 6emoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea S. KBanTtoBble siBJIeHUS
bu6mmoreka [IOK
1 4! 4 1
5 CITyCKaHUE U TOTJIOIICHHE CBETa aTOMOM hitps:/m.cdsoo.ru/7f4 1 ada6
bu6mmoreka [{OK
32 CTpoetne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 #lnepHbie peaxiin / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 ) bu6nuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

8 KJIACC
KoandecTBo yacos I JIeKTPOHHBIE
ara

Ne KonTpoJs uudposbIe

Tema YpoKa HpaKanec H3Y4YeH
n/m Bcero HbIE oOpa3oBaTejibHbIE

Kue padotbl | HA
padoThI pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
bu6nmoreka [IOK

KHHETHYECKOMN TCOPHH U UX OINBITHLIC

https://m.edsoo.ru/ff0a5256

MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSTHUM BeIllecTBa Ha |
OCHOBE MOJIO)KEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannnueckue u amopdHsbie Tena 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubmuorexa [JOK
[ToBepxHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliMpeHne U CxKaTUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIIEpATypPhI CO |
CKOPOCTBIO TEIJIOBOI'O JIBUKEHHSI YACTHUIL
9 Buytpennsist sueprus. CriocoObl U3MEHEHUs 1 bubnuorexa [JOK

BHYTpPEHHEH dHeprun

https://m.edsoo.ru/ff0a5¢c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
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bu6mmoreka [IOK

10 Buael Tenonepenaun
g pex https://m.edsoo.ru/ff0a6412
VYpok-koHpeperuus "TlpakTuueckoe
11 anonwoimie TeHJ‘IOBII>)IX CBOWCTB BEILIECTB bubmorexa HOK
" https://m.edsoo.ru/ff0a65¢0
1 MaTEPHAJIOB B LIEJIAX YHEProcOepeKeHUS
12 KonunuecTBo TemnoTsl. Y AenbHas bubmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnmnorexa [JOK
TenmooOMeH 1 TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas padora "HcciaenoBanue
bu6mmoreka [IOK
14 SIBJICHHS TETUIOOOMEHA MPY CMENTUBAHUH
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTY€il BOIBI
Pacuer konmnyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUUIs HArpEBaHUS TeJa U BBIIEISAEMOr0 UM
MIPU OXJIAKICHUHN
16 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
yZEJIbHOU TEIJIOEMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TErjIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBEpAECBaHUE
18 KPUCTAUIMYECKUX TeJl. Y JieJIbHas TeIIoTa bubmmorexa [JOK
P oA https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 JlaboparopHas pabota "Onpenenenue bubmuotexa [JOK
yEJIbHOW TEIJIOTHI IUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHIACHCALIUAL. bubnuotexa [JOK
Ucnapenne https://m.edsoo.ru/ff0a740c
)1 Kunenwue. Y aenpHas TemioTa bubmuoreka [JOK

napoo6pa30BaHI/I51 N KOHACHCAIlUH.

https://m.edsoo.ru/ff0a786¢
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3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT
aTMoc(hepHOro JaBICHHUS

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota

bu6mmoreka [IOK

22 "Ornpezesenre OTHOCUTEIBHON BIIAXKHOCTH
p " https://m.edsoo.ru/ff0a7628
BO3/IyXa
7 Pewienue 3anau Ha onpeieeHUE BIaXKHOCTH
BO3/lyXa
[TpuHIMIIBI paOOTHI TETJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. /IBurareib BHyTPEHHETO
CropaHus
)5 KII/I TerutoBoro nBurarens. TeroBbie bubnmnorexa [JOK
JIBUTATENIH U 3aIUATA OKPYKAOUIEH CPEbI https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHUs U MIPEBPAICHHS YSHEPTUU
B TEILJIOBBIX MPOIIECcCcax
[ToaroroBka Kk KOHTPOJIBLHOU paboOTE MO TEME
7 T erTOBLIE SBITC VsMeHeHme bubmuoreka [JOK
TIJIOBBIC sIBJICHUS. M3MeHeHun
. " https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHUM BEIIECTBA
KoHnTtposnbhas padora mo teme "TemioBbie
bu6mmoreka [IOK
28 aBieHus. VI3MeHeHue arperaTHbix
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMI1 BelllecTBa
29 Onektpusanus Ten. [[Ba pona
3JIEKTPUYECKUX 3aPsI0B
30 Ypok-uccienoBanue "IneKTpusaius Te
WHIYKIUEN U IPU CONTPUKOCHOBEHUH"
31 B3aumoneiicTBre 3apsKeHHBIX Tell. 3aKOH bubnnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
1 DnekTpuueckoe nose. Hanps>keHHOCTh bubnuorexa [JOK

QJICKTPHUUYCCKOI'O I10JIA. HpI/IHI_II/IH

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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CyNEPIIO3ULUH IIEKTPUUECKUX TTOIEN

Hocurenn QJICKTPHUUYCCKUX 3apPsA10B.

33 .
DOnemeHTapHbIH 3apsan. CTpoeHue aroma
34 [IpoBOHUKY U JUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPaHEHUs JNEKTPUIYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Peuienue 3a1au Ha mpuMEHEHUE CBOMCTB bubnmnorexa [JOK
DJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €r0
36 cymiectBoBaHus. MicTounuku bubmorexa HOK
yi ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUSI SIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AJIEKTPUYECKOTO T0JIsl Ha TPOBOJAHUKY U 1
JTUAJIEKTpUKN"
39 DIIEKTPUUYECKHI TOK B METAJLIAX, JKUIKOCTAX bubnnorexa [JOK
U ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1elb U €€ COCTaBHbIE YaCTH
41 Cuia Toka. JlabopatopHas pabora 0.5 bubnnorexa [JOK
"N3mepenue u peryanpoBaHue CUiIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpuuecKoe HarpspkeHue. BonbTmerp.
42 JlaboparopHas padota "HU3mepenue u 0.5 bubmmorexa LOK
paTopHasi p P ' https://m.edsoo.ru/ff0a9¢14
peryaupoBaHue HANPSKEHUS
43 CornpoTHBiIeHUE MPOBOAHUKA. Y ICIBHOE bubnnorexa [JOK
COIIPOTUBIICHUE BELICCTBA https://m.edsoo.ru/ff0aa738
44 JlaboparopHas paboTa "3aBHCUMOCTh 1 bubnuotexa [JOK

QJICKTPHUUCCKOI'O COIIPOTUBJIICHUA

https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0a95a4
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IPOBOJHUKA OT €r0 JJIMHBI, TUTOIIAH
MONEPEYHOr0 CeUeHus U Marepuana”

3aBUCUMOCTh CHJIBI TOKA OT HaIIPsAXKCHHA.

bu6mmoreka [IOK

45
3akon Oma JJ1g y4acTKa 1enu https://m.edsoo.ru/ff0aad44a
JlaboparopHnas pabota "HccienoBanue
46 3aBUCHMOCTH CUJIbI TOKa, UAYLIETO Yepe3 bubnmnorexka [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
47 [locnenoBarenpHOE U NapaieIbHOE
COEIMHEHUS IIPOBOJHUKOB
JlabopaTtopnast padora "[IpoBepka mpaBuia
43 CJI0’KEHUS HANPSHKEHUN TTPU bubnuotexa [JOK
IIOCJIEA0BATEIBHOM COCIUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHnas pabota "IIpoBepka mpasuia
49 JUTSt cinm I;OKai U na aJ'IJPiIeJ'ILIPiIOM ' bubmmorexa LOK
P P " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemienue 3agau Ha mpumeHenue 3akoHa Oma bubnnorexa [JOK
JUIA pa3IM4HOTO COEIUHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnnorexka [JOK
3akon J[>xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaboparopHas paboTta "Onpenenenue bubnuorexa [JOK
paboOTHI M MOIIHOCTH JICKTPHYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYecKUe e U MoTpeOuTenn
53 IIEKTpUYECKOM sHepruu B ObITY. KopoTkoe bubmmorexa LOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe bubnnorexa [JOK

"DnekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tena

https://m.edsoo.ru/ff0abd2c
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U UX B3auMojierctBus. IlocToSHHbBIN
ANEKTPUIECKUIN TOK"

KontposbHas padora 1mo reme
"DnekTpuueckue 3apsabl. 3apsHsKEHHbBIE Tena

bu6mmoreka [IOK

55
U UX B3auMojiehctBus. IlocTOSHHbBIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUIN TOK"
56 ITocTossHABIE MAarHUTHI, UX B3aMMOJICHCTBIE
57 VYpok-uccnenosanue "M3yuenue nonei 1 bu6mmoreka [IOK
IMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe noyie. MarHuTHOE 110JIe 3eMITH | bubmuoreka [JOK
€ro 3HadYeHue I JKU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHHUKE.
59 JIabGopartopHas pabora "M3yuenue neiic 0.5 bubmorexa LIOK
TOpHAs T HUE JEHCTBUSI .
patop p yi " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIS Ha MTPOBOJIHUK C TOKOM
OmneiT Opcrena. MaruuTtHoe nosie
60 aJIe eckoro Toxka Ma oe 1oJie bubmorexa LIOK
JIEKTPUYECKOT'O TOK THUTHOE I10JI
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.
Hcnonb3oBanue 2J1eKTpoABUTATENICH B
. bu6nmoreka [IOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padota "KoHcTpynpoBaHue u
u3ydeHue paboThl dNEKTpoABUTATENS"
2 OmnbiTel @apazest. 3aKOH 31E€KTPOMarHUTHOM
uHaykuuu. Ipasumno Jlenna
Onektporerepatop. CriocoObl HoMyYeHUs
63 3JIEKTPUYECKONW SHEPTUU. DJICKTPOCTAHIINHI
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [ToaroToBKa K KOHTPOJIBHOM paboTe IO TEME



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac74a
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"DIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS"

65 Pesepruelit ypok. Pabora ¢ Tekctamu 1o 1 bubnuotexa [JOK

teMe ""TeroBble siBIeHUS" https://m.edsoo.ru/ff0accSe
66 KonTponbnas pabota no Teme | bubnuorexa [JOK

"DEeKTpUYECKHUEe U MarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1mo | bub6nunoreka [IOK

teMme "[1oCcTOsHHBIHN 37eKTpUUecKuid TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHblit ypok. PaboTta ¢ Tekctamu 1mo 1

Teme "MaruurtHsie sBiIeHuS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

14.5



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

9 KJIACC

KoangecTBO 4acoB 1 DJIeKTPOHHBIE
ara
Ne Tema ypoka Kontpoan | IIpakTtuHuyec u3yven uugposbie
n/n Bceero HbIE KHe st oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypchl
1 Mexanndeckoe aBuxkeHue. MarepruanbHast |
TOYKa
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXaHUYECCKOTO IABMKCHUS https://m.edsoo.ru/ff0ad474
. bubnuorexa [JOK
3 PaBHOMEpHOE TTPAMOIMHEMHOE JBUKEHNE 1 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpenusis ¥ MTHOBEHHAs CKOPOCTh
5 [IpsamonnHENHOE PAaBHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOIMHEHHOTO
6 paBHOYCKOpEHHOTO JBIMKeHus. [ papuk 1
CKOpPOCTH
Jlaboparopuas padota "OmnpenencHue
bubmmorexa [IOK
7 YCKOpPEHHU Teja IIPU PaBHOYCKOPEHHOM 1 1 hitps://m.cd 1 IE0adbl8
s://m.edsoo.ru/ff0a
JBUKEHUH 10 HAKJIOHHOM MJIOCKOCTH"
8 CBoboxanoe nagenue ten. OnbITel [anumest 1
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH. Bu6 110K
_ noIMoTeKa
9 [lepuon u yactota obpamenus. Jluneitnas u 1
https://m.edsoo.ru/ff0ael76
yIJ0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

11

[Tepsriit 3akoH HetoTOHA. BEKTOp CHItbI

bubmuorexa [JOK

https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmorexa [JOK
PaBHopelicTByOIIAsA crita https://m.edsoo.ru/ff0ae72a
. bubnmorexa [JOK
13 Tpernii 3akon HeroTona. Cynepno3unus cui hitps://m.c dso<])_.[ru E02c982
14 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHOB bubnmorexa [JOK
Herorona https://m.edsoo.ru/ff0aebbe
15 Cuia ynpyroctu. 3akoH ['yka E;I;Ssj?;;?:;::)fr?}:foaeca 5
16 Pewenue 3amau no reme «Cuiia ynpyroctu»
17 Jlaboparopuas padota «Onpenencaue bubnmnorexa [JOK
YKECTKOCTH HPYKHUHBI» https://m.edsoo.ru/ff0ace28
bubamnorexa [JOK
18 Cina peti https://m.edSO(])_.[ru/fanﬂ38
19 Pemenue 3amau no reme «Cuiia TpeHUs» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas padota "OmnpenencHue bubamnorexa [JOK
K03 (HUIIIEHTA TPEHUS CKOJILKCHUS" https://m.edsoo.ru/ff0af8be
)1 Pewmenue 3ampau no reme "3akonsl HeroToHAa. bubmmorexa [JOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
” Cuia TSKEeCTH ¥ 3aKOH BCEMUPHOTO bubmmorexa [JOK
TATOTEHUSA. Y CKOPEHUE CBOOOTHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "IBmkeHue Ten BOKpyr
23 rpaBuTanmoHHOro neHTpa (CoaHeyHas
cuctema). ['amakTukn"
24 Pemenue 3agau mo teme "Cuna TsOKeCTH U bubnuoreka [{OK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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IIepBas kocmuyeckas CKOPOCTb.

bubnuoreka [{OK

25
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaIIBHON TOYKHU.
2% AoGcomotHOo TBEpIOE Teso. PaBHOBecHe bubnmnorexa [JOK
TBEPAOIO TeNa C 3aKPEMIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaIICHUS
27 MowmenT cuisl. LeHTp TsKeCTH
)3 Pemenue 3amau mo teme "MOMEHT CHIIBL bubmuorexa [JOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBLHOU pabOTE MO TeMe
29 "MexaHn4ecKoe IBIKEHUE buGnuorexa LIOK
. | ' https://m.edsoo.ru/ff0b0408
BiaumopeiictBue ten
KonrponsHas pabora o Teme
30 "MexaHn4ecKoe IBIKEHUE bubnnorexa [IOK
N ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynec Tena. Umnysnbse cuiel. 3aKkoH
31 COXpAHEHUS UMITYJIbCA. YIIPYroe u bubmorexa [JOK
p yiibea. Spyr https://m.edsoo.ru/fi0b07fa
HEYNPYroe B3auMOJICHCTBUE
10 Pewrenue 3anau no reme "3akoH coxpaHeHUs bubmmorexa [JOK
uMmIyisca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE ABHKEHUE
B MPUPOJIE U TEXHUKE"
bubnuoreka [{OK
34 M 0
exaHuyeckas paboTa U MOIIHOCTb https://m.edsoo.rw/f0b0as4
35 PaboTa cuiibl TSXKECTH, CUIIbI YIIPYTOCTH U Bbubmmoteka LJOK
CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 Jlaboparopras padota «Onpenencaue

paboThI CUIIBI TPEHUS TPU PABHOMEPHOM
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https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JABMOKCHUU TCJIa I10 FOpI/I?;OHTaJII)HOI\/JI
IOBCPXHOCTU»

Cs13b aHepruu U padotsl. [loTeHnanbHas

37
JHEpPrus
18 Kunernueckas sueprus. Teopema o bubmmorexa [JOK
KUHETUYECKON SHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B MEXAHUKE
40 Jlaboparopnas padota «3y4ueHue 3akoHa bubnmnorexa [JOK
COXpaHEHUS SHEPI UM https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE TBUKEHUE U €TI0 bubmuorexa [{OK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomue Koynebanus. BelnykaeHHbIe Bbubmmoteka LJOK
KoJjiebanus1. Pesonanc https://m.edsoo.ru/ff0b20{0
43 MatemaTuueckuil U Ipy>KMHHbBIN MasITHUKU
VYpok-uccrnenoBanue «3aBUCUMOCTH TIEPHOJIA
44 K(f)ﬂe(iaﬂnﬁ OT KECTKOCTH IIPYKUHBI U ﬁaccm bubmorexa HOK
by https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHue 23HEPruy P MEXAaHUIESCKUX
KOJICOaHUAX
JIaGoparopnas padora «Onpeaenenne
46 qaCTopTLI Hpne Ifo a KOJ'Ie6aiI/II71 MPY>KMHHOTO bubmorexa [IOK
pHOA py https://m.edsoo.ru/ff0blaec
MasITHUKa»
Jlaboparopuas padota «IIpoBepka
47 HGSaBFI)/ICI/H\IjI)OCTI/IpHe noja I?oneé)aHHﬁ rpysa bubmorexa [IOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTH, OT MaccChl Tpy3a»
43 Mexaaundeckue BoTHBI. CBOMCTBA bubnuoreka [{OK

MEXaHHUYECKUX BOJIH. HpO[[OJIbHBIe u

https://m.edsoo.ru/ff0b21fe
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IMOMNEPCUYHBIC BOJIHBI

Ypok-koHpepeHus "MexaHndecKue BOTHBI

49 R .
B TBEpAOM Tene. CelicMuueckue BOIHbI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 VYpok-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI"
57 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYyCTHUYECKUI PE30HAHC
53 Ypok-koHpepeHus "YabTpazByk u bubmmorexa [JOK
uH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBLHOU pabOTE MO TeMe
" bubmmorexa [JOK
54 3aKOHbI COXpaHeHusl. MexaHn4eckue
| https://m.edsoo.ru/ff0b25{0
KoJ1eOaHus U BOJIHBI
KonTponbHas padota o Teme "3aKoHbI
55 COXpaHeHUs. MexaHn4ecKue KoJieOaHust u
BOJIHBI"
56 DNeKTpOMarHuTHOE TO0JIE. bubnmnorexa [JOK
DNeKTpOMarHuTHbIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepenmus "Llkana
58 AJIEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue bubmmorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3yyeHue cBONCTB
59 AIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO bubmorexa LIOK
P | https://m.edsoo.ru/ff0b2c6e
MOOWIBHOTO TeleoHa
60 Pemenue 3amau Ha onpeeneHne 4acToThl U



https://m.edsoo.ru/ff0b23ca
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JJIIMHBI BHGKTpOMaFHHTHOfI BOJIHBI

61 DneKkTpoMarHuTHas Ipupoja CBeTa. bubmmorexa [JOK
CxopocTh cBeTa. BoiiHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cera. lIpamonuHeitHoe

62 acmpocTpaHeHnue cBera. 3atMeHus CoJiHIa buGmorexa HOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
u JIyHb1
3aKoH OoTpa)keHus cBeTa. 3epkaia. Pemenue

63 3aJla4y Ha MPUMEHEHHE 3aKOHA OTPAKECHHUS bubmorexa LIOK

P P https://m.edsoo.ru/ff0b38c4
cBeTa

64 [Ipenomiienne cBeTa. 3aKOH MPEITOMIICHHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

65 chonw%ﬁie HOJIHorIz) BHYTPEHHETO bubmmorexa [JOK

yIp https://m.edsoo.ru/ff0b3c5c
OTPaXEHUS B ONMTUYECKUX CBETOBOIAX
Jlaboparopuas padota "Hccienoanue

66 3aBUCHUMOCTH yIJia MPEIOMJICHUS] CBETOBOTO
Jy4a OT yIJla NaJeHus Ha rpaHuLe "BO31yX-
crexio""

Ypok-koHpepenuus "Hcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnuoreka [{OK
68 JIunzel. OnTuyueckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3{2c
bubmuorexa [JOK

69 [TocTpoenue n3o0pakeHil B JIMH3AX

P p https://m.edsoo.ru/ff0b444a
Jlaboparopuas padota "OmnpenencHue

70 dox EHOFg ach:)Tos[HHﬂ u ol;mqecxoﬁ CHUJTBI bubmmorexa [TOK

yetorop https://m.edsoo.r/ff0b4206

coOuparomien JTUH3bI"
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71 Ypok-koH(pepeHIus "OnTu4aeckue TNH30BbIC bubnmnorexa [JOK
npudopsr"” https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
9P https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenmus "ledextsr 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B crieKTp. ONbITHI
74 Hrerotona. CioxeHue CreKTpaabHbIX 1IBETOB bubmorexa [JOK
' P t ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
Jlaboparopnas pabota "OnbITHI 110
75 Pa3IoKEHHUIO OEJIOT0 CBETa B CIIEKTP U bubnuoreka [IOK
BOCIIPUATHUIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0OICHNH Yepe3 [BETOBbIE (GUIbTPHI"
VYpok-npakTukyM "BoiHOBBIE CBOWCTBA
76 CBeTa: AucIepcusi, uHTepdepeHIus u
mudpakius"”
77 OmnsiTel Pesepdopaa u mianerapHas Mojesb bubmmorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
79 Hcnyckanue v MorionieHue cBeTa arTOMOM. bubnuoteka [IOK
KBanTs1. JInHEHyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukym "Habnronenre crieKTpoB bubmmorexa [JOK
UCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro sapa. Hyknonnas bubmmorexa [JOK
MOJ€eNb https://m.edsoo.ru/ff0c18ac
&3 PanuoaktuBHbIe ipeBpaiieHus. M30Tonbl bu6mmoreka LIOK
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https://m.edsoo.ru/ff0clal4

Pemtenne 3agaud o reme: "PagnoakTuBHBIE

bubnuoreka [{OK

84
npespamieHus" https://m.edsoo.ru/ff0c1bda

85 [lepuon nmonypacnana

26 Ypok-koHpepennus "PaguoakTuBHbIC bubnmorexa [JOK
M3JIy4€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 S nepHble peakiu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsAI0BOTO U MAacCCOBOTO YHUCET https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBA3U aTOMHBIX sifiep. CBs3b MacChl bubnmnorexa [JOK
U DHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anay no teme "Snepusie peakuun"

90 Peakuuu cunTe3a u 1ejaeHUs ep. bubmmorexa [JOK
Uctounuku suepruu CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpox-konpepenuus "SnepHas sHepreTHKA.

91 JIercTBUA paJuOAKTUBHBIX U3Iy4YEHUN Ha
YKUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBLHOU pabOTE MO TeMe

9 "DIeKTPOMAarHUTHOE TIOJIE. bubnmnorexa [JOK
DneKkTpoMarHuTHbIC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUS"

KonrponsHas padora o Teme

93 "DIeKTPOMAarHUTHOE TIOJIE.
DneKkTpoMarHuTHbIC BOJIHBI. KBaHTOBBIE
sIBICHUS"

94 [ToBTOpenue, 0600menue. JlabopaTropHbie bubnmnorexa [JOK
pabotsl o kypey "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a

bubnmnorexa [JOK

95 [ToBTOpenue, 0600menue. Pemenue 1

https://m.edsoo.ru/ff0c2572
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PACUCTHBIX U KAYCCTBCHHLBIX 3aJa4 I10 TCMC
"TeroBbie MPOECCHI"

[ToBTOpenue, o6obmenue. Pemenue

bubnuoreka [{OK

1

96 pacyeTHBIX U KaquTBeHmevwz[aq 110 TEME hitps://m.edsoo.ru/fl0c2a22
"KIIJ] TeruioBeIX ABUTATEIICH"

[ToBTOpenue, obobmenue. Pemenue

97 aCUETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 buGmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
"KII[ s5mekTpoycTaHoBOK"

08 [ToBTOpenue, o6o6menue. JlabopatopHsie | 1 bubmmorexa [JOK
paboTsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOopenue, o6o0menue. Padora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXPAaHEHUS B 1 buGnuorexa LIOK

" p https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE

100 [ToBTrOopenue, o6o6menue. Padora ¢ 1 bubnuoreka [IOK
Tekcramu 1o teMe "Konebanus 1 BoiHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTrOopenue, o6o0menue. Padora ¢ | bubnuoteka [IOK
TekcTamu 110 Teme "CBeToBbIE ABIEHUT" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢buszuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» dusuka: 8-t kacc: 6a30BbIN ypoBeHb: yueOHuUK, 8 kinacc/ [lepoikun U. M.,
WBanoB A. U., AkimonepHoe obmiectBo «M3aarensctBo «IIpocBemienner
» ®usuka: 9-i knacc: 6a30BbI ypoBeHB: yueOHHK, 9 kiacc/ [leprimkun Y. M.,
['yrauk E. M., UBanoB A. U., [letpoBa M. A., AKinoHepHO€e 00IIECTBO

«HBI[EITGJIBCTBO «HpOCBGIHGHI/IC»

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

Http //www.edu.ru - ®enepanpHblii 00pazoBaTenbHBI mopTan «Poccmiickoe
o0OpaszoBaHHEY.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubmuoreka [JOK
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