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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3MKke Ha YypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTABJICHA Ha OCHOBE NOJIOKEHU M TpeOOBaHUW K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHOM IMPOTrpaMMbl, NPEICTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM (penepanbHOi paboueld mporpaMMbl BOCHUTAHUS U
Konuenuuu npenoaaBanus yueOHoro npeamMera «Ousukay.

Conmepxanne mporpaMmbl 1O (U3MKE HANpaBlIeHO HAa (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOU TPAaMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIHI0 H3YYCHHS
¢u3nKN Ha NEATENHHOCTHOW OCHOBe. B mporpamme mo (u3HMKe yUUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mnpeamera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOyUYeHUs, a TaKxKe
MEXIPEAMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpesesieHne yueOHoro Matepuana
1o rogam o0y4yeHus (1o Kjiaccam), MpejiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3yYeHUs T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IMPEJAMETHOTO COJEP)KAHUSA U
y4éTe BO3PACTHBIX 0COOCHHOCTEH 00YyJarOITUXCH.

[IporpamMmma no ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKON
MOMOIIIM YUUTEINIO B CO3/IaHUU paboyeil mporpamMmsl 0 yueOHOMY MPEIMETY.

dusnka gBISETCS CUCTEMOOOPA3YIOLIUM Ul €CTECTBEHHOHAYYHbBIX YUEOHbIX
OPEIMETOB, TOCKOJBbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IPOLECCOB U
SBICHUN, W3ydaeMbIX XUMHEH, Owosoruei, acrpoHomuend u QGU3NIECKON
reorpaduel, BHOCUT BKJIaJ] B €CTECTBEHHOHAyYHYI0 KAapTUHY  MHpa,
npenocTaBisieT Haubojiee sICHble OOpas3lbl NPUMEHEHHS HAyyHOro MeEToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa M3 TNaBHBIX 337a4 (PU3MUECKOro oOpa3oBaHUS B CTPYKType OOLIEro
0o0pa30BaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOM I'PAaMOTHOCTH U
UHTEpeca K HayKe y 00y4aronuxcs.

WN3ydyenne ¢u3ukun Ha 0a30BOM ypOBHE IPEAINOJAracT OBJIAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHSATH SIBJICHMUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HayYHOT'O UCCIICIOBAHMS;

e UHTEpPIPETUPOBATH  JIlAaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeIbCTBA IS MOJTYy4YEHUs] BBIBOJOB.

Henn wusyueHuss (Pu3NKK HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenogaBanus ydeOHoro mnpenMera «®Pusmka» B
oOpa3oBareibHbIX opraHu3anusx Poccuiickoii @expepauuu, peann3yrOMIUX
OCHOBHbIE  00II€00pa3oBaTelIbHbIE MPOrPAMMBI, YTBEPKIEHHON pelIeHHEM



Kosternn MunuctepcTsa npocsenienus Poccuiickoit denepanuu (mpoTokos ot 3
nekadbps 2019 r. Ne [TIK4BH).
Heaun uzyyenus ¢pusuku:

NprUOOpEeTeHHEe WHTEpeca W CTPEMIICHHsS] OOydYarolmuxcsi K HaydyHOMY
M3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE IMO3HaHUs U (popMHpOBaHUE
MCCIIEJIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIINM SIBIICHUSIM;
GopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTara H3ydeHUS
OCHOB CTPOCHHSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dopMupoBaHUE TPEACTABICHUNH O POIM (U3UKH TSI Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(eCCUOHATTLHON JIEATEIHHOCTH, CBSI3aHHOW ¢ (PU3UKOMH, MOATOTOBKA K
JaJbHEHIIIeMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

JlocTikeHne 3TUX Iejed MmporpaMMmbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00eCIIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

OpuoOpeTeHre 3HAaHWM O JHUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXAHUYECKUX, TEIUIOBbIX, JJIEKTPUYECKHX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

MPUOOpPETEHNE YMEHUIN OMHUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
HCIIOJIb30BAaHUEM ITOTYYEHHBIX 3HAHHI;

OCBOCHHME METOJIOB pEIIEHUs NPOCTEHINMX pacuy€THBIX 3aJady C
UCII0JIb30BaHUEM duznyeckux MoJIeNIeH, TBOPUYECKHUX U
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHUM HAOJIIOAAaTh MPUPOIHBIE SBJICHHS U BBIIOJIHATH ONBITHI,
nabopatopHble  pabOTBI U  OKCIEPUMEHTAJbHBIE HCCIEAOBAaHUS C
HCII0JIb30BAaHUEM U3MEPUTEIIBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOTHl ¢ MH(popManuel (U3NIECKOro COIAEPIKAHMS,
BKJIFOUasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUSX (DU3UKH, aHAIHU3 U
KPUTHUYECKOE OLIEHWBaHUE UH(POpMAIIHH;

3HaKOMCTBO €O chepamu po(hecCUOHATBEHON ACITETbHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JTOCTKEHUAX (PU3UIECKON HAYKHU.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 102 yaca (3 vaca B HEZEIIO).



[Ipennaraemsiii B mporpaMmMe 1mo (Gu3MKe MepedeHb JabopaTOPHBIX paboT u
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeIb JeIaeT BEIOOP MPOBEACHHUS
7ab0paTopHBIX PAOOT M OMBITOB C YYETOM HMHAMBUAYAJIBHBIX OCOOEHHOCTEM
00y4JarommMxcs, CIUCKa AKCIEPUMEHTATbHBIX 3a/IaHUi, MpeJiaraeMbIX B paMKax
OCHOBHOT'0 TOCYJJapCTBEHHOT'O 3K3aMeHa 1Mo (hU3uKe.



COJEPKAHUE OBYUYEHUA
8 KIIACC

Pa3znea 6. TeruioBblie IBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOpPHUH CTPOEHUSA
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. OTMBITHI, MOJATBEPKIAIOIIHE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUU.

Mopenu TBEPHOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUW BEHIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKEHUN MOJEKYISIPHO-KUHETUYECKOH TEOPHHU.
CmaunBaHuE U KalWJUISIPHBIE SIBIICHUS. TENI0BOe pacllMpEHNE U CKATHE.

Temneparypa. CBsi3b TeMmIepaTrypbl CO CKOPOCTBHIO TEIJIOBOIO JABUKECHUS
yactull. Buytpennsas sHeprusi. CrnocoObl H3MEHEHHS BHYTPEHHEH HSHEpruu:
TeIuIonepeaada u COBEpIIICHUE paboTHI. Bujp TEIUIONEePEIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUYCHHUE.

KomnuecTtBo TemaoTel. YenbHas TEINIOEMKOCTEL BeEIleCTBA. em1ooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHUE TeruioBoro OamaHca. IlmaBineHue w
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEJIbHAs TEIUIOTAa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnenbHasi Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYpPbl KHUIEHUS OT aTMOC(HEpPHOro
JTABJICHUS.

Brnaxnocte BO3ayXA.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[Ipunuuner pabotel TemnoBeiXx aAurarenei KIIJ[ temsoBoro npsurarens.
TemnoBble ABUTATENN U 3aIIUTa OKPYKAKOIIEN CPEIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIUIOBBIX MPOIIECCaX.

emoncmpayuu.

1. HaGmrogenne 6poyHOBCKOTO ABUKCHHS.

2. HaGmronenune muddyszun.

3. HaOmroneHue siBIICHUI CMauyMBaHUS U KAWJUIPHBIX SBICHUM.

4. Habmroienre TerioBOro paciimpeHust Tedl.

5. M3meHeHue naBieHus ra3a MpU U3MEHEHHH O0BhEMA W HATPEBAHUH WIIH

OXJIQXKICHUH.

6. IlpaBuna uamMepeHus: TEMIEpPATyphI.

7. Buael Temonepenaym.

8. OxJakJIeHHe MPU COBEPIICHUU PAOOTHI.

9. HarpeBanue mipu coBepiiieHUM pabOThl BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN Pa3IUYHbIX BEIIECTB.

11. HaGnronenre KuneHus.



12. HaGnroeHne mocTosTHCTBA TEMITEpaTyphl PHU TJIABJICHUH.

13. Mogenu TEIJIOBBIX ABUTATEIICH.

Jlabopamopusie padomul u onvimel.

1. OnbITHI IO OOHAPYKEHUIO NEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OmnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM WJIM caxapa.

3. OmnbIThl IO HAONIOACHUIO TEIUIOBOTO PACUIMPEHMs Ta30B, JKUJIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue AaBlieHUs BO3Ayxa B OAJJIOHE HITIPHUIIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTbH JABJICHUS BO3[yXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAXKICHHUS.

6. [IpoBepka runoTe3bl JMHEHHOM 3aBUCUMOCTH JJIUHBI CTOJIOMKA KUJIKOCTU

B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.
7. HabGmroneHue wuW3MEHEHUsT BHYTPEHHEW OSHEPruM Tejla B pe3yjbTaTe
TeruIonepeauu U padoThl BHEIIHUX CHUII.

8. HccnenoBanue sIBICHHS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U

ropsiueu BOJIBI.

9. OmpeneneHue  KOJMWYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  MpH

TEIJI000MEHE C HArPEeThIM METAUTUYECKUM IIHJIMHIPOM.

10. OnpeneneHne yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue nporecca ucnapeHus.

12. OnpeeneHre OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIJIOTHI IUTABJICHUS JIbJA.

Paznen 7. DiaekTpruuecKkue 1 MATHUTHBIE SIBJICHUS.

Dnektpuzaums Ten. [Ba pona snexkTpuueckux 3apsaaoB. B3anmopeinctBue
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3apsJI0B U PACCTOSHUSI MEXKIY TEJIaMU).

Onektpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpudeckoro mnosisd. IlpuHumn
CyNEPHO3ULIUU IIEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOoBOJHUMKM U JOUANEKTPUKU. 3aKOH  COXpPaHEHUS
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUN TOK. YCIOBUS CYHIECTBOBAHUS DJICKTPUUECKOTO TOKA.
HMCcTOUYHMKM TIOCTOSIHHOTO TOKa. JIeMCTBHS DSJIEKTPUUECKOrO0 TOKa (TeIIoBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B JKUJIKOCTSIX U razax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBiaeHHEe TPOBOJHUKA. Y ACIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
s ydactka nenu. [locienoBarenbHOE W mapajlieNibHOE  COCIMHEHUE
IIPOBOJHUKOB.



PaGota u MomHOCTH dyekTpuueckoro Toka. 3akoH JDxoyms—Jlenna.
DIIEKTPUYECKUE TIETH U TTOTPEOUTENH dJISKTPUUSCKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

IlocTtossHHble  MarHuThl.  B3auMojencTBHE  IOCTOSIHHBIX ~ MarHuTOB.
MarsauTtHoe 1oJjie. MarauTHoe 1mojie 3eMJIM ¥ €ro 3Ha4YeHHUE IS JKU3HHM Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe TOJi€  DJIEKTPUYECKOro Toka. [IpumeHnenue
3JIEKTPOMAarHMTOB B TEXHHKE. J[efiCTBE MAarHUTHOIO MOJISl HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENh MOCTOSSHHOTO TOKa. lcmoJsib30BaHWE AJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBjieHUE 3IEKTPOMArHuTHON MHAYKIMU. [IpaBuino JleHna.
DIIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUSI AJIEKTPUYECKOM SHEPTHUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLUs TE.
JIBa pojia 3NEKTPUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSXKEHHBIX TEI.
YCTpONCTBO U IEUCTBUE IIEKTPOCKOTIA.
DJIEKTpOCTaTUYECKasi MHAYKIHS.
3aKOH COXpPAHEHUS JNEKTPUUECKHUX 3aPSJIOB.
[IpOBOHUKH U TUIIICKTPUKH.
MoenupoBaHre CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
HMcToyHMKH TTOCTOSIHHOTO TOKA.
JIeHiCcTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUMN TOK B KUJIKOCTH.
. I'a30BbI1 pasps.
. I3MepeHnune cuiibl TOKa aMIePMETPOM.
. I3Mepenune 3IeKTpUYeCcKOro HAnps)KEHUsT BOJIbTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUMN.
. B3aumoeicTBre NOCTOSHHBIX MarHuTOB.
. MonennpoBaHre HEBO3MOKHOCTH PA3JICICHUS IMOJKOCOB MarHuTa.
. MoaenupoBaHrE MarHUTHBIX MTOJIEH MOCTOSIHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarautHoe 1noje Toka. DJIeKTPOMArHHuT.
. JIeicTBME€ MarHUTHOIO TIOJI HA MPOBOJHUK C TOKOM.
. DJEKTPOJIBUTATEIb MOCTOSIHHOT'O TOKA.
. UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM WHIYKIHH.
. OnbiTel Papajes.
. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBCHHUSI.
. DJEKTpOoreHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopuwie padbomel u onvimel.

1.

o v M w

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpiTel MO HAOMIONEGHUIO DJICKTPU3ANMH TEN WHAYKIUMEH U TpHU
CONIPUKOCHOBEHUH.

UccnenoBanre neHUCTBUS JIIEKTPUYECKOrO TMOJS HA MPOBOAHUKH U
JTUAJIEKTPUKH.

COopka 1 mpoBepKa pabOThI IEKTPUUECKOM IIEMU TOCTOSHHOTO TOKA.
N3mepeHne u peryampoBaHue CUIIbI TOKA.

N3mepeHune u peryimpoBaHUe HANIPSKEHHUS.

UccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, WIYIIETO YE€pPE3 PE3UCTOpP, OT
CONIPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOIIUE 3aBUCHMOCTb ANEKTPUUYECKOTO
COINPOTHUBIICHUS TMPOBOJHUKA OT €ro JJIMHbBI, IUIOMIAJX MONEPEYHOIO
CEYEHHUs U MaTepHaa.

[IpoBepka mpaBwiIa CHOXKEHUS HAINPSHKEHUM IPU IOCIEA0BATEIBHOM
COEAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuWia yuisi CWIbl TOKA MPU NAPaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTop.
Onpenenenne MOIIHOCTH  JJIEKTPUYECKOrO TOKA, BBLACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YE€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KII/[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHnne MarHuTHOTO TMOJS TOCTOSSHHBIX ~MAarHUTOB TMpPU  HUX
00BEIMHEHUY U Pa3/ACIICHUN.

HccnenoBanne AeNCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KAaTYIIKKM C TOKOM W MarHuTa OT CHJbl TOKAa M HalpaBJICHUS TOKa B
KaTYIIKE.

N3ydenue neicTBUS MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM.
KoncTtpyupoBanue u uzyueHue padOoThl JJIEKTPOABUTATENS.

Nsmepenue KII/I anmekTpoaBurateibHONM yCTAHOBKH.

OnbITl 10 HCCIENOBAHUIO SIBIICHHSI SJIEKTPOMArHUTHOM WHIYKIWU:
UCCIIEIOBAHUE W3MEHEHUW 3HAYECHHUS] W HaIpaBiICHUS HWHIYKIHUOHHOIO
TOKa.



9 KUIIACC

Pazgea 8. Mexanuveckue siBJICHUS.

Mexannueckoe JnBWKeHME. MarepruanbHas Touka. (Cucrema oOTCUéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABMKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHne. HepaBHOMepHOE npsMosIMHENHOE ABMKeHHe. CpeqHsas 1 MrHOBEHHAs
CKOPOCTb TeJa TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEHOe nBHkeHue. (CBoOOmHOE
nageaue. OneITe [ annies.

PaBHOMepHOE nBMXEHUE MO OKpyKHOCTU. Ilepumon u 4dacrota oOparieHus.
JIuHeiHas u yrioBasi CKOpocTH. LIeHTpocTpeMuUTebHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroToHa. Bropoii 3akon HeroroHa. Tpernii 3akoH HproToHa.
[IpuHIMI CynIepno3nuLMKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CUIa
TPEHHUS MTOKOSI, APYTUE BUIBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMUPHOTO TATOTECHUS. YCKOPEHHE CBOOOTHOTO
najgeHus. J[Bmxenue mianetr Bokpyr Connua. IlepBasi kocmMuyeckass CKOPOCTb.
HesecoMocTh u neperpysku.

PaBHOBecue matepuanbHON TOYkH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPETUIEHHON OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3meHnenue mMmiynbca. UMIynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE IBUKEHUE.

Mexanudeckas paboTa W MOIIHOCTh. PaboTa CMI TSXKECTH, YNPYTOCTH,
Tperus. CBsi3b SHEpruu U padboThl. [loTeHIManbHas YHEPTUs Tea, MOJAHATOrO HaJl
MOBEPXHOCTHIO 3eMJIu. [loTeHIManbHAas SHEPTHs CKaTOM NpykuHbl. KnHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPIuMu.

Hemoncmpauyuu.

1. HabGmopeHne MeXaHUYECKOTO JABUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHEHME MyTE€W W TPACKTOPUM [BUKEHUA OIAHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne ckopoCTr U YCKOPEHHUS NPSIMOJIMHENHOTO JIBUKECHUSL.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUS.

HaOmronenue nBuxeHust Teja mo OKpy>KHOCTH.

HaOmronenre MmexaHn4ecKux sIBJICHUM, TPOUCXOSIINX B CUCTEME OTCUETA

«Tenexka» 1npu €€ paBHOMEPHOM U  YCKOPEHHOM  JBMIKCHUU

OTHOCUTEIBHO KaOMHETa PU3KKH.

7. 3aBUCUMOCTh YCKOPEHHs TeJla OT MacChl TeJla U JACHCTBYIOIIEN HA HETO
CHJIBL.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

HabGmronenne paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUU TEN.

HN3meneHue Beca Tenna npu yCKOPEHHOM JBUKEHHM.

[Iepenaua umrynbca npu B3aUMOJIEUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMIyJibca NpHU HEYNIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHne UMITyJIbCca pU a0COJIFOTHO YIPYTOM B3aUMOJICHCTBUU.
HabGnronenne peakTHBHOTO ABM)KECHHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHrne MEXaHUYECKOW SHEPTUHU MPU IBUKCHUU TeJa MO ACHCTBUEM
IPY>KUHBI.

Jlabopamopuwvie padbomul u onvimul.

1.

10.

11.

KoHnctpynpoBanue TpakTa [Uisi pa3roHa W JaJIbHEHIIEr0o paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKH.

Omnpenenenne cpeaHEed CKOPOCTH CKOJIBKEHHUS OpycKa WU JIBUKECHUS
[1apyKa 10 HaKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpEHMs] Tejla NMPU PABHOYCKOPEHHOM JIBUXKEHUU T10
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM
JBKEHUH 0€3 HayalbHON CKOPOCTH.

[IpoBepka rumoTE3bl: €CIM MNpPU PABHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCA KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKA BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTA CHJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOT'O JaBJICHUS.

Onpenenenue kodPppuneHTa TPEeHUsI CKOJIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenve paboThl CUJIBI TPEHUS! MPU PABHOMEPHOM JBHKEHUU Teja
110 TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YINPYrOCTH MpU  MOABEME TIpy3a C
UCTIOJIb30BaHUEM HETIOABIKHOTO U MOABMKHOTO OJIOKOB.

N3yuyeHue 3aK0Ha COXpaHEHHUs SHEPT M.

Paznen 9. Mexanuveckue KoJjie0aHUs U BOJIHBI.

KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMIA: TIEPHO]I,
4acToTa, aMIUIATYy1a. MaremMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
SHEPTUU TP KOJIeOATETHHOM JIBUYKECHHUH.

3aryxaromue — koseOaHusa.  BeiHykneHHele — kosneOanus.  Pe3onanc.
Mexannueckue BoiHBIL. (CBolicTBa MeXaHWYeckux BoJH. IIpomonbHble U
nonepevyHbie BOJIHBL. JlnMHA BOMHBI M CKOPOCTh €€ paclpOCTpPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPJOM TeEJE, CEICMUYECKUE BOIHBI.



3Byk. ['pomMKOCTh 3Byka M BbicoTa ToHA. OTpakeHue 3Byka. MHpa3Byk u
yIIbTPa3BYK.
Jlemoncmpayuu.
1. HaOmromenne kose0aHWii Ten IIOA AEHUCTBUEM CHJIBI TSKECTHA W CHIIBI
YIPYTOCTH.
HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BIHYXIEHHBIX KOJIEOaHUI U pE30HaHCA.
PacnpocTtpanenue npoaoIbHBIX U IONEPEYHBIX BOJIH (HAa MOJIEIN).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKUI pE30HAHC.
Jlabopamopuwvie padbomul u onvimul.
1. OmpeneneHue YacTOThl W Tepuojaa KoJieOaHWM MaTeMaTU4eCcKOTo
MasTHHKA.
2. OmpejeneHne 4acTOThl U NIEpHOJIa KoieOaHU MPY>KUHHOTO MasTHHUKA.
3. HccnenoBanue 3aBUCMMOCTHU TEepHOJia KOJIEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.
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4. WccnenoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJI€OaHUN MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHMOCTH IMEpUOJAa KOJICOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONObITHI, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  MEpHojia  KoJjeOaHui
NPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3MepeHue yckopeHHus: CBOOOHOTO MaJeHUS.
Pazgea 10. DaeKTpoMarHuTHOE 1M0J1e U JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
AJEKTpOMArHuTHhIX BOJH. I[llkana snexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DnekTpoMarHuTHasi npupoga cBeta. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETA.
Hemoncmpavuu.
1. CBoHCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJHOBBIE CBOMCTBA CBETA.
Jlabopamopmusie padbomel u onvimel.
1. M3yuyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOMIBHOTO
TenedoHa.
Pa3gen 11. CBeToBLI€ SIBJIEHHUS.
JlyueBas MOJEJb CBeETa. HUcTounuku CBeTa. [IpsimonuHeiHOE
pacnpoctpaHeHue cBeta. 3atMennsi Connna u Jlynsl. Otpaxkenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUSI CBETA.



[Ipenomnenue cBeta. 3akoH mperaomiieHUs cBera. llonHoe BHYyTpeHHEe
OTpakeHHne cBera. VICronp30BaHME IIOJTHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm mydet B numH3e. OnTuyeckas cucrema (oToarnmapara,
MHKpOCKOIIa M Tejieckoma. [7a3 kak onTtudeckas cucrema. biIM30pykocTh U
JNATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HptoTtona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(Mcniepcusi cBera.

Hemoncmpavyuu.
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[IpsiMosIMHEHOE PacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyyenue n300paxkeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomiienue caera.

OnTuyeckuii CBETOBO/,.

Xon tydeit B coOuparoliei JInH3e.

XoJ JIydeu B pacCEeUBAIOLIECH JIUH3E.

[Tonyuenue n3o0paxeHU ¢ MOMOIIBIO JIUH3.

[Tpuniun aevictBus goToarnmnapaTa, MUKPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. PaznoxeHue 6enoro cBera B CEKT).

12. [Tonydenue 6ey0ro cBeTa MpH CIOKEHUHU CBETA PA3HBIX 1IBETOB.
Jlabopamopuwvie padbomul u onvimol.

1.

HccnenoBanre 3aBUCMMOCTH YIJla OTPa)KEHUS CBETOBOIO Jiyda OT yria
na/ICHUS.

N3ydenne xapakTepuCTHK H300pakeHUs MpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHS] CBETOBOTO Jy4a OT yria
NaJICHUs HA TPAHUIIE «BO3TYX—CTEKIIO».

[Tomy4yenmne n300pakeHni ¢ TOMOIILI0 COOMPAFOIIICH JTNH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOHMparoleit
JIMH3HI.

OnbITHI O Pa3IOKEHHUIO OEIOro CBETa B CHEKTP.

OnpITEl MO BOCHPHUSATHIO I[BETA MPEIMETOB MPH MX HAOIIONEHUU Yepes3
I[BETOBBIC (PHIIBTPHI.

Pa3gen 12. KBanToBLI€E SIBJIEHHUS.

Omnwitel Pesepdopna u 1uraneraphas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornomieHne ceera atoMoM. KBaHThl. JInHeHYaThie CIIEKTPBHI.

PangnoaktuBHOCTH. Anb(da, Oeta- U ramma-u3nydeHus. CTpOCHHE aTOMHOTO

spa.

Hykinonnas wmogzens aromHoro sgpa. M3ortomsl. PaanoaktvBHBIE

npespaienus. [lepuon nonypacnana aTOMHBIX SA€ED.



AnepHbie peakuu. 3aKOHbI COXPAHEHHs 3apsiJOBOrO0 M MAacCOBOI'O YHUCEI.
DHeprus CBsA3U aTOMHBIX saep. CBsA3b Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku sneprun ColiHIa U 3BE3I.

SnepHas osHepretuka. JleWcTBHS pPaAUOAKTUBHBIX W3JIYYCHUN Ha YKUBBIC
OpraHU3MBl.

Hemoncmpavuu.

1. CHeKTpbl U3IIYyYEHHUS U MOTJIOIICHUS.

2. CrekTpbl pa3jInyHbIX I'a30B.

3. CnekTtp Bojopoja.

4. Habmronenue TpekoB B kamepe BuuibcoHa.

5. Pabota cuéTurka MOHU3UPYIOIIUX U3JTYUECHUH.

6. Perucrtpanus uziaydeHust TPpUPOTHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HabGmrogeHue CrIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITYUYEHHUS.

2. HMccnenoBaHue TpEeKOB: M3MEPEHHE HDHEPIMM YacCTULBI MO TOPMO3HOMY

nytu (mo gororpadusm).

3. M3mepenue paguoakTUBHOTO (hOoHa.

IHoBTOpHUTE/IBLHO-00001IAK0 1IN MOYJIb.

[ToBTOpHUTENHHO-0000IIAIONIMH MOAYIb IPEIHA3HAUYEH JJISl CUCTEMAaTU3ALMU
U 0000IIeHHsT  MPEIMETHOTO0  COJACpPKaHUS UM ONbITa  JCSTEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETrO Kypca (DU3MKH, a TaKXkKe JJis MOATOTOBKH K
OCHOBHOMY TOCYAApPCTBEHHOMY »JK3aMEHy M0 (u3uke i oO0ydarommxcs,
BbIOPABILUX 3TOT y4EOHBIN MpEMET.

[Ipu u3ydyeHUU JAaHHOTO MOJYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
NEeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00ECTIEUMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3yJAbTaToB  OO0ydeHus, GopMupyercs
€CTECTBCHHOHAYy4YHasd TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIEIOBAHUS
SIBJICHMA TIPUPOABI M TEXHUKH, OBIAJICHUE YMEHUSIMH OOBICHITH (pu3mdeckue
SIBJICHUSI, TPUMEHSIS TOJyYeHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIE U AKCIIEPUMEHTAJIbHBIEC.

[IpyHIMONATBHO NIEATENIBHOCTHBIN XapakTep JaHHOTO pas3jena pealu3yercs
3a CU€T TOro, 4YTOo OOYy4YalIIMECS BBIMOJHAIOT 33/JlaHUs, B KOTOPBIX UM
npejiaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAyYHO OOBSICHSTH
dbusnueckue sIBICHUS B OKPYKAIOIIEH MPUPOJIE U TIOBCETHEBHON KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIIEIOBAaHUSI (PU3UUECKUX SIBJICHUH, B TOM
YyucJe AJ9 MPOBEPKHU TUIOTE3 U MOTYyUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOOJee BaXXHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEP, TPAKTUYECKOTO MCIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB



HSHEPIUM HAa OCHOBE 3aKOHA IMPEBPALICHUS] U COXPAHEHHS BCEX M3BECTHBIX BUOB
SHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3HYECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K TIOCTHKEHHSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAUMMbIX
U OTUYECKUX MpoOJieM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PU3UKH;

— OCO3HaHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHLMIIOB B JESITEIbHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

— BOCIPHUSTHE ICTETUYECKHX KaueCTB (PU3MUYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHM KakK MOIIHOTO HHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaAXXHEUILIECH COCTABIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOUW JIOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NESATENbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpPaBWJI OE30IaCHOTO TOBEICHHS Ha
TpPaHCIOPTE, Ha JOPOrax, C IEKTPUYECKUM U TEIUIOBBIM O00OPYIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pediekcuH, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4eJioBeKa;

6) Tpya10BOI0 BOCIIMTAHMS:

— AKTMBHOE y4yaCTUE B PEIICHUHM MPaKTUYECKHX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, TOpojJia, Kpas) TEXHOJOTUUECKOH U



COITMAJILHOM HAIPABIICHHOCTH, TPEOYIOMUX B TOM YHCIE H (U3UICCKUX
3HAHMU;

e — MHTEPEC K MPAKTHICCKOMY M3yUCHHIO TTPOdeCCHii, CBA3aHHBIX C (PU3UKOMT;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e — OpHUCHTAIMSl HA NMPUMEHEHHE (PU3MYECKUX 3HAHWUI IJi1 penieHus 3a7ad B
0o0JacTh OKpY’KaloIed cpenbl, IUJIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOXHBIX ITOCIIEICTBUH JIJISI OKPYKAIOILIEH CPEBI;

e — OCO3HaHHWE I00ALHOrO XapakTepa 3KOJIOTMYECKUX MpoOJieM M MyTed HX
pelIeHus;

e 8) ajanTanuM K U3MEHSIOUIUMCH YCJOBUSM COLMAJIBLHOM M NPHUPOAHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHINOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAMPaBIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTrux,

e — TIOBBIICHUE YPOBHS CBOEH KOMIETEHTHOCTA YEPE3 MPAKTUUYECKYIO
JIeSITENIbHOCTb;

e —NOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIEe POPMYIHPOBATH
UJIeH, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX 00BEKTaX U SIBICHUSAX;

e — OCO3HaHME JIeDHUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 001aCTH
bu3uKH;

e — IUTAHUPOBAHHWE CBOETO PAa3BUTHUS B NPUOOPETEHUU HOBBIX (U3UIECKUX
3HAHMU;

e — CTPEMJICHHE aHAJIM3UPOBATh U BHISBIISITH B3AaUMOCBSI3H IPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJI€ C HCIIOJIb30BaHHEM (DH3NUSCKUX 3HAHUA;

e — OIICHKAa CBOMX JCHCTBHM C YYETOM BIIHSHHS HA OKPYXAOUIYI Cpeny,
BO3MOXHBIX TJI00AJIbHBIX TTOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesymbraTe OoCBOeHHS mporpamMmbl 10 (QHU3MKEe HAa YPOBHE OCHOBHOI'O
oOrmiero oopa3oBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC JICHCTBHS,
KOMMYHUKATHBHBIE  yHHBEpCaJbHbIC  y4YeOHBIC  JICHCTBUS, PETYJSATUBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTeJbHBbIC YHMBEPCAJIbHBIC YYeOHbIE AeHCTBUSA

Ba3oBble Jjoruueckue 1eficTBUA:



BBISIBIISIT M XapaKTEpU30BaTh CYIICCTBEHHbIE TMPU3HAKA OOBEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMK, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIC CBSI3WM TPU HM3YyYEHUH (DU3HMIECKIX
SIBIICHUH W MPOIIECCOB, JIENATh BHIBOJBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIFOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelIeHus Yy4deOHOW Quznueckoit
3aj1ayu (CpaBHEHHE HECKOJIBKUX BAapUAHTOB pEIICHHs, BHIOOpP Hamboliee
MOJIXOJISAIIETO ¢ YIETOM CaMOCTOSTEIILHO BBIJCIICHHBIX KPUTEPUCB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OMBIT, HECIIOKHBIH
(Gu3MUECKUil HKCIEPUMEHT, HEOOJNbIIOE HCCIEAOBAHHE (PUIUYECKOTO
SABJICHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOIO HAOIIOJEHUS, OTIbITA, HCCIIEI0BAHNUS;

MIPOTHO3MPOBAaTh  BO3MOXKHOE JalibHEWIlee pa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nHpopmanmei:

MPUMEHSTh Pa3IUYHbIC METOMIbI, HHCTPYMEHTHI M 3aIPOCHI IPU MOUCKE U
orOope WHGPOPMAIIUU WIIM JIAHHBIX C YYETOM TPEUIOKCHHON ydeOHOMH
dusznueckoi 3anayu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEIICTABICHHS;

CaMOCTOSITEITLHO ~ BBIOMpaTh ONTHMAJIbHYIO (opMy MpeacTaBiIcHUS
uHPOpMAIMU W WUIIOCTPUPOBATh peliacMble 3aJadqd  HECIOXHBIMU
CXeMaMH, TnarpaMMaMi, HHOU TpaduKoOi ¥ MX KOMOWHAITUSIMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

B X0j¢ OOCyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKAA€MOU TEMBI U
BBICKA3bIBaTh HJICW, HAICJICHHBIC HA PEIICHUE 3aJa4l W TMOJJep>KaHue
Onaro>kej1IaTeIbHOCTH OOIIECHUS;



COMOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHHSIMH JAPYTHMX YYaCTHHKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUChbMEHHBIX TEKCTAX;
MyOIMYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (DU3UYECKOTO OMBITA
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOW |
WHIUBHUyaIbHOW palbOThl TIPH pEHNICHUH KOHKPETHOH (u3maeckoi
poOJIEMBbI;

NPUHAMATH [IeTTH COBMECTHOM NIESATEIHPHOCTH, OPTraHN30BBIBATh JIEHCTBUS
no e€ MOCTIKEHHUIO: paclpeleisaTh PO, OOCYXAAaTh IPOILECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, JIOCTUTasi KAYSCTBEHHOTO pe3y/IbTaTa Imo
CBOCMY HAIPABJICHUIO M KOOPJAMHHPYS CBOU JICHCTBUS C JAPYTHMH
YJIeHaMU KOMaH/Ibl,

OIICHMBATh KA4eCTBO CBOETO BKJIaJia B OOIIMA MPOIYKT IO KPUTCPHUSIM,
CaMOCTOSATEIHLHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Camoopranusanus:

BBISIBIISATh NIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CUTYyalUsX, TPEOYIOIUX
I petieHust (PU3NYECKUX 3HAHUM;

OpUEHTUPOBATbCS B  PA3IMYHBIX MOAXOAAX MPHUHATHUS  pPELICHUN
(MHAMBUAYaTbHOE, MPUHATHE pEUIEHUS B TPYyIIE, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIBHO COCTABJISITh AITOPUTM PELICHUs (PU3UUECKON 3aauK WUIIH
IUTaHA MCCIIEIOBAHUS C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh PEIaraéMble BApUAHThI PEILICHUN;
JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTyallMHd U NPELIaraTh IJaH €€ U3MECHEHNS;
OOBSCHATh TPHUYUHBI  JOCTIDKCHUSI  (HEIOCTHIKCHUSI)  PE3yJIbTaTOB
NEeSATENbHOCTH, JaBATh OLICHKY IPUOOPETEHHOMY ONBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHUCIE B XOJI BBIIOJIHEHUS
¢u3nueckoro WMCCIEeNOBaHWA WJIM TIPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHHBIINXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIopa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYIOro;



NpU3HABaTh CBOE MPABO HA OIMMOKY MPHU PEIICHUN (HU3UIECKUX 3a]1a4 UITH
B YTBEPKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 8 kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIA:

MCIIOJIb30BATh MOHATHUS: MAacCca U pa3MePbl MOJIEKYJI, TEIUIOBOE JIBUKECHHUE
aTOMOB Y MOJIEKYJI, arPEraTHbIE COCTOSIHUS BENIECTBA, KPUCTAIIINYECKUE U
aMmopdHble Tena, HACHIIICHHBIH W HEHACHIIICHHBIM Tap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSA DSHEPrus, TEIUIOBOM JBUTaTEIlb,
BJIEMEHTAPHBINA JIEKTPUYECKUM 3apsl, SIIEKTPUUECKOE T0JIE€, TPOBOJIHUKHU
U TUBJIEKTPUKH, TOCTOSIHHBIN 2JIEKTPUUECKUIN TOK, MArHUTHOE T0JIE;
pa3nuuath SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaThe, Tervionepesaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KANMJUISIPHBIC SBJICHUS, UCIIAPCHHUE,
KOHJIGHCAIIUS, TUIABJICHUE, KpHUCTaUiU3alnus (OTBEpACBAaHUE), KUIICHUE,
TeIUIonepeaada (TeTI0NPOBOAHOCT, KOHBEKIIHS, U3JIy4eHHue),
AJIEKTPU3AIUS TEJ, B3aUMOJICUCTBHUE 3aPANIOB, JECUCTBUS DJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJICHCTBUE MATrHUTOB, JICHCTBUE
MarHUTHOTO TMOJIsi HA TPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAsT UHIYKITUS)
10 ONHUCAaHUI0 HUX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (DU3WYECKUX  SBJICHUH B
OKpY’>KaloIIeM MHpE, B TOM 4HcCie (U3UYECKUE SIBICHUS B IMPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHWE W KANWJUISIPHBIE SIBICHUS B IPHUPOJIE,
KpPUCTaJUIbl B mpuponae, uznydeHue CoiiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bI, 00pa30BaHNE POCHI, TYMaHa, UHES, CHETa, DJICKTPHICCKHUE
SBJICHUSL B arMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nmoyie 3eMiH, Jpeid TOII0COB, POJIb MAarHUTHOTO TIOJS JUIS JKU3HU Ha
3emuie, MONSIPHOE CUSIHUE, MIPU STOM MEPEBOJIUTh MPAKTHUYECKYIO 33a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HDUIUIECKUX
SIBJICHUI;

OMUCHIBATh U3yUYECHHBIE CBOICTBA TeNl U (PU3UYECKUE SIBJICHUSI, UCTIOIb3YS
dusnueckre BEIMYHUHBI (TEMIEpaTypa, BHYTPEHHSSI YHEPTHUS, KOJTUISCTBO
TEIUIOThI, YJEJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIJIOTa
IJIaBJCHUS, yJeldbHAas TEIUIOTa IMapooOpa30BaHUs, YJeIbHAs TEIUIoTa
CrOpaHMs TOIUIMBA, KOA(PPHUIIMEHT TOJEe3HOTO JEHCTBHUS TEIJIOBOM
MAaIlIMHbI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3JlyXa, JJIEKTPUUYECKHUHN 3apsi],
CWJIA TOKA, DJICKTPUYECKOE HANPSHKEHHE, COIMPOTHUBICHUE IMPOBOJHUKA,
yIeIbHOEC  CONPOTHUBJIICHHWE  BeEIIecTBa, pabota W MOIIHOCTh



ANEKTPUYECKOT0  TOKAa), NpPH ONHMCAHUM NPABWIBHO  TPaKTOBATH
(¢u3nYecKuil CMBICT MCHOJB3YEMBIX BEJIUYMH, 00O3HAYEHUS U €IUHUIIBI
(U3nYeCKUX BEJIUYMH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO
(¢U3nYeCKyl0 BEIMYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTh TIpaduku
M3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKCHMSI MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU
CTPOEHMsI BEIECTBA, MPUHLUII CYNEPHO3UINHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH Oma a5 ydacTKa Lenu, 3aKOH
Jikoyna—JleHna, 3akOH COXpaHEHMs DJSHEpPruM, IIpd O3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBHIBaThb €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOIO XAPAKTepa: BBIABIATH
NPUYUHHOCIEICTBEHHBIEC CBA3U, CTPOUTH OOBSICHEHHUE U3 1—2 JOru4ecKux
IaroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTte pacy€THbIE 3a7adyd B 2—3 JEHCTBHS, HCMOJbB3Yys 3aKOHbl H
dbopmynibl, cBsI3bIBaIOIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHaln3a
YCJIOBHMSl 3aJayd 3alHChIBaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3a7add, BbIOMpAThb 3aKOHBI U  (QOPMYJIbI,
HEOOXoaUMblEe Uid €€ pelieHus, MPOBOAUTH PACUEThl M CpPAaBHUBATH
MOJIyYeHHOE 3HaUY€HHUE (PU3NYECKOI BEIMUYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUUTh MPU HOMOLIU
(pU3HYECKNX METO/OB, HCIOJb3ysl OINHCAHWE HCCIIEIOBaHUS, BBIAEIATH
IIPOBEPSAEMOE  MPEIIONIOKEHUE, OLIEHUBATh IPABHUIBHOCTh ITOPSIKA
IIPOBEJEHUS UCCIIEIOBAHMSA, AEIIATh BEIBOBIL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WU
(¢u3nYecKUX CBOMCTB Tell (KalWJUIAPHBIC SIBICHUS, 3aBUCUMOCTD J1aBIICHUS
BO3JlyXa OT €ro o0béma, TeMIIepaTypbl, CKOPOCTH IPOLIECCA OCThIBAHUS U
HarpeBaHusl IpU H3JIYYEHHH OT IIBETa H3JIydarolleld (MMorionjaronen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHMs] BOJABI OT TEMIIEPATyphl KUIKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, OJJIEKTpU3alus TEI W B3aWMMOJEUCTBHUE
JJIEKTPUYECKUX  3apslOB, B3aMMOJEHUCTBUE IIOCTOSHHBIX MArHWUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOI'O IIOJI Ha INPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTa,
CBOMCTBAa 3JEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (POPMYIMPOBATH
poBepsieMble MPEANONIOKEHHs, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHMsl, ONUCHIBATH X0/ OIBbITAa U (POPMYJIUPOBATH BHIBOBI;



BBIIIOJIHATD ~ IIPSIMBIE  W3MEPEHHsS  TEMIEPAaTypbl, OTHOCUTEIbHOU
BJIQKHOCTH BO3]lyXa, CWJIbBl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAaHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATh
pe3yIbTaThl U3MEPEHUH ¢ YIETOM 3aJJaHHON a0COFOTHOMN MOTPEIIHOCTH;
IPOBOJIUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJIHOM (PM3NYECKOMN BEJIMUYUHBI OT
ApPyrol C  HCIOJB30BAHMEM MPSAMBIX HU3MEPEHHM  (3aBUCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAH IONEPEYHOro
CEYEHHUS U YAEIBbHOIO CONPOTUBIIEHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO Yepe3 IMPOBOJHUK, OT HANpsIKEHUS Ha IPOBOJHUKE,
UCCIIEJIOBAHUE  IIOCJIEIOBATEILHOTO M MapajuIeIbHOTO  COEJUHEHUH
IPOBOJIHMKOB): IUJIAHUPOBAaTh MCCIEIOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh M3MEpPEHHUs], Cileaysl MNPe/JIOKEHHOMY IUIaHy, (UKCUpOBATh
pEe3yNbTaThl TMOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnHUI] U TpaduUKoB,
JieJ1aTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEIOBAHMS;

OPOBOJUTH KOCBEHHbIE H3MepeHusi (U3MYEeCKUX BeNMYUH (yIenabHas
TEIJIOEMKOCTh  BEILIECTBA, COMNPOTUBJICHUE MPOBOJAHMKA, paboTa U
MOILHOCTh 3JIEKTPUYECKOTO TOKAa): TUIAHUPOBATH H3MEpPEHUs, COOMpATh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIelysl MPEUIOKEHHON MUHCTPYKIUU, U
BBIUYHCIIATH 3HAUEHHE BEJIMYMHBI;

coOJII01aTh MpaBuila TEXHUKU 0€30MaCHOCTH IIPH padoTe ¢ 1abopaToOpHBIM
000py/1I0BaHUEM;

XapaKTepu30BaTh MPHUHLMIBI  JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX OmucaHus (B TOM 4YHUCIE:
CUCTEMA OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOHHA, aMIEpMETp,
BOJIbTMETP, CUETYMK JIIEKTPUYECKOW DHEPIUHU, SJIEKTPOOCBETUTEIIbHbIE
pUOOPBI, HArpeBaTENbHBIE 3JIEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUIECKUE
MIPEAOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENIb IOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHUA O CBOMCTBaX (M3UYECKUX SIBICHUH M HEOOXOIMMBIC
du3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHbBIE
npuoOpsl MO CXeMaM M CXEMaTUYHBIM PHCYHKaM  (JKUJIKOCTHBIM
TEPMOMETP, TEPMOC, ICHUXPOMETP, THIPOMETP, JBUTaTEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
LEeNel ¢ MOCIeN0BaTeIbHBIM U MapaJlUIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuuasi yCJIoBHbIE 0003HAUEHUS AIIEMEHTOB JIEKTPUUECKUX LIETICH;
OPUBOAMTHL  NpUMEpPHl  (HAXOAUTh  HMHPOpPMAIMIO O  IpUMEpax)
MPAKTUYECKOr0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HM JIJIs1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuH ¢ MpudopaMu H



TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKpYXKalolIei cpene;

OCYHIICCTBJIATh TMOUCK WHGOpMaMK (HU3UYECKOTO COACpKAHUA B
WuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW UM MyTEM CpaBHEHUs
JIOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH HMHQPOpPMAIMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUYNBOM WIIM MOXKET OBITH HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy  (PU3UYECKOrO0  COJIEp)KaHMs, CIPABOYHbIE MaTepualbl,
pecypcol cetn MHTepHeT, BIaaeTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MHYOPMAIIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co3faBaTh COOCTBEHHbIE MHCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UUYECKOTO
COJiep)KaHusi, B TOM UHCJIE€ MYyOJMYHO TPEJACTABIATh PE3yIbTaThl
NPOEKTHOM WJIM HCCIEAO0BATENIbCKON NIeATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATUWHBIA anmapar Kypca (U3UKH,
COIPOBOXAATh BBICTYIUICHHE MTPE3CHTAIINEIH;

NOpU BBITIOJHEHUM YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (DU3HUECKHUX
MPOIECCOB PACTIPEACATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMHU 3aJ]auaMH, CICAUTH 3a BBHIITOJHCHUEM IUTaHa ACUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKJIAI B
JESITENbHOCTD TPYIIIBI, BEICTPANBATh KOMMYHHKATHBHOE B3aHMMO/ICHCTBHE,
MPOSIBIISiSE TOTOBHOCTH pa3periaTh KOH(DIUKTHI.

K koniy oOyuenus B 9 kjacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCIONB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepuajbHas TOYKa,
TPAeKTOpHUs, OTHOCUTEIHbHOCTh MEXAHUYECKOTO JIBIKECHUS, Aepopmarius
(ynmpyrasi, mnjacThyeckasl), TpPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPJOE TEJO,
[EHTP TSOKECTH TBEPJOTO Tella, PAaBHOBECHE, MEXAHHUECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(PA3BYK H YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JTallbHO30PKOCTD,
CIEKTPBI UCITyCKAHUS W TOTJIONICHUS, anbda, OeTa- U raMMa-u3JIydeHHs,
M30TOIIbI, SI/IEPHAsl SHEPIeTHKA;

paziuuath SIBICHUSA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE
JBUKEHUE, PABHOYCKOPEHHOE TPSIMOJUHEHHOE ABM)KEHHE, CBOOOIHOE
NaJIcHuEe TeJl, PABHOMEPHOE JIBHXKEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTHUBHOE JBWKEHHUE, KOJeOaTelbHOe NBMKEHUE (3aTyxarolue U
BBIHY)KJICHHBIE KOJIeOaHMs), pPE30HAHC, BOJHOBOE JIBIDKCHHE, OTPa)KCHUE
3ByKa, MPSIMOJIMHENHOE pacIpOCTPaHEHUE, OTPAXKEHHE U MPEIOMIICHUE



CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3sIoKEHHUE OEJIoro cBeTa B
CHEKTp M CIOXEHHE CHEeKTpaJbHBIX LIBETOB, [HCIIEPCUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTpa
U3JIY4YEeHHMs) 110 OTUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JJaHHOE (PU3HYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBIECHHE M3YYCHHBIX (U3WYECKHX SBJICHUH B
OKpyXaromeM Mupe (B TOM uucie (U3NYECKHe SBICHUS B IMPHUPOJE:
HPWIMBHI U OTJIMBEI, ABWKEHHE 11aHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
IBIKEHHE OJKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMHU,
3eMIIETPSICEHUE, CEHCMHMYECKHE BOJIHBI, IIYHaMH, 09XO, I[[BeTa Tell,
OINITUYECKUE SIBIIEHUS B IMpPHUPOJE, OMOIOTHYECKOe ACHCTBHE BUIMMOTO,
yIbTPaHOIETOBOTO W PEHTICHOBCKOTO H3JIyYCHUH, €CTECTBEHHBIN
paMOaKTUBHBIA (POH, KOCMHUYECKHE Iy4H, PAAMOAKTUBHOE H3ITyYCHHE
HOPUPOAHBIX MUHEPAIOB, JCWCTBUE PATUOAKTUBHBIX W3IYyYEHUH Ha
OpraHM3M YeJOBeKa), MPHU 3TOM IEPEBOAUTh MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3HMUECKUX
SIBJICHUM;

OTMHCHIBATh M3yYCHHBIC CBOMCTBA TN M (PU3UYCCKUE SIBICHUS, UCTIONB3YS
¢u3ndyeckue BEIMYMHBI (CpemHSIi W MTHOBEHHAas CKOPOCTh Tela Tpu
HEPAaBHOMEPHOM JBMKEHUH, YCKOPEHHE, MEepeMEIIeHre, MyTh, YIJIOoBas
CKOPOCTb, CHJIa TPEHHS, CWUJIa YIPYTOCTH, CHJIa TSIKECTH, YCKOPEHHE
CBOOOMHOTO TAJCHHS, BEC Tela, HMIYJIbC Tela, HWMITYJbC CHIIBI,
MeXaHW4Yeckas paboTa M MOIIHOCTh, MOTEHIHMAJIbHAs SHEPrus Tena,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MIIM, TOTCHIIMAIbHAS YHEPIHsl CHKATOM
NPYXUHBI, KHHETUYECKash SHEPrus, IOJHAsS MEXaHW4ecKas JHeprus,
NEePHUOJ U YacTOTa KoJeOaHWM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CpPebl), IPU OMUCAHUH
NPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCHOJB3YEMBIX BEIWYHH,
0003HAUYEHUSA U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIMUYMHAMH,
CTPOUTDH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIHUNH;
XapaKTepU30BaTh CBOMCTBa Tel, (pU3MUecKue SBICHHUS W MPOIECCHI,
UCIIOJNIb3YSl 3aKOH COXPAaHEHHUs SHEPruH, 3aKOH BCEMHUPHOTO TITOTEHMUS,
OPUHLIUI CYNEPHO3UIMH CHJI, MNPUHUUI OTHOCUTENbHOCTU ['amumies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOHBI OTPaXXEHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsiIOBOTO U MacCOBOT'O YHMCEN
OpU AJEPHBIX PEAKIUSAX, IPU ATOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;



OOBSICHATh (U3NYECKUE MPOLECChl U CBOMICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBHISBISATH
IPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ Omopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHI,
(PU3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparommuecs Ha cuctemy U3 2-3
YpaBHEHHMI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3a7aud 3alKChIBaTh KpPAaTKOE
yCIIOBUE, BBISBISATH HEJAOCTAIOIINE WU W30BITOYHBIE NAHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE YISl PEIICHUs, TPOBOJUTH PACUETHI U
OLICHUBATh  PEATUCTUYHOCTh TMOJYYEHHOTO 3HA4YeHHUs]  (HU3UUECKOM
BEJINYHHBI;

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEHINTh MPU TOMOIIH
(¢u3MUeCKX METO/OB, HCIOJb3Ysl ONHMCAHHE MCCIIEOBAaHUS, BBIACIATH
npoBepsieMOe  TMPEANOI0KEHNE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEACHUS]  HMCCIEJOBAaHUsA, JellaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

NPOBOJUTH OMBITHI 1O HAOMIOACHWI0 (U3WUECKUX SBICHUH WU
(¢u3nuecKkux CBOWCTB TeNl (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUs HHEPTUH, 3aBUCHUMOCTh TepuoAa KojeOaHWW MpPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMILTUTYAbl MAJIbIX KOJICOAHUH, NPSIMOJIMHEITHOE PacCIIpOCTPAHEHUE CBETA,
pasnokeHre Oenoro CBeTa B CHEKTP, MU3YYEHUE CBOMCTB M300pakeHUsS B
IJIOCKOM 3€pKajie M CBOWCTB M300paKeHHsl MpeaMeTa B coOMparolen
JUH3e, HAOMIOJCHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOATEILHO ~ COOMpaTh YCTAHOBKY M3 H30BITOYHOTO  Habopa
o0OpynoBaHMs, OMNHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJabTaThl,
(bopMynHpOBaTH BEIBOJIBI;

MPOBOJUTH MPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, ompeaenss
CpelHee 3HA4YCHHE U3MEPSIeMON BeIMYMHBI ((POKYCHOE pacCTOSHHE
coOuparomeid JTUH3bI), OOOCHOBBIBATH BBIOOpP crmocoba HW3MEpEeHUs
(M3MepUTeNnbHOro Mpuodopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHUCUMOCTEH (M3MYECKUX BEIMYMH C
HCIIOJIb30BaHUEM NPSIMBIX H3MEPEHUN (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUU 0€3 HayallbHON CKOPOCTH, HEpHUoAa
Koie0aHWi MaTEeMaTUYECKOrO MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTPa)XEHUs CBETa OT yIJia MaJeHUs U yIja MPEeIOMIICHUS OT yria
NajJieHus): IUIAHUPOBAaTh HCCJIEIOBAaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaThb pe3yJbTaThl MOJYyYEHHOW 3aBUCHMOCTHU



¢uznuecknx BEIWMYMH B BUAE TAOMWIl M TpaUKOB, JIelaTh BBIBOJBI IO
pe3yabpTaTaM UCCIIe10BaHuUS;

IPOBOJIUTh KOCBEHHBbIE HW3MEPEHUS] (PU3NYECKUX BEIUYMH (CpeaHsis
CKOpPOCTb M YCKOpPEHHME Teja IpHU pPaBHOYCKOPEHHOM JBH)KECHHUHU,
YCKOPEHHUE CBOOOJHOTO TMAaJIeHUs, >KECTKOCTh MPY>KUHBI, KOIDPHUITMEHT
TPEHUS CKOJBXKEHUS, MEXaHW4eckas padoTa W MOIIHOCTb, 4YacTOTa H
nepuoJ, KoyieOaHWH MaTEeMaTUYECKOrO0 U MPYXKUHHOTO MAasiTHUKOB,
onTUYECKas CWia CcOOMparomieil  JIMH3bI, PAJAMOAKTUBHBIM  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpATh JKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUs, CIEIys MPEAI0OKEHHOM UHCTPYKIMH, BBIYUCISATD
3HAUEHUE BEJIIMYMHBI U aHAIU3UPOBATh MOJYYEHHBIE PE3yIbTaThl C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIA;

COOJIO/IaTh MpaBUIIa TEXHUKU OE30MacCHOCTH TpHU paboTe ¢ 1abopaTopHBIM
000py0BaHHEM;

pa3nuuaTh OCHOBHBIC TMPH3HAKA M3YyUYCHHBIX (PU3NYECKUX MOJICICH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIA HCTOUYHUK
CBETa, Jyd4, TOHKas IIMH3a, IUIAHETapHAas MOJENb aTroMa, HYKJIOHHas
MO/IENIb AaTOMHOTO SIAPa;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHWS (B TOM YHCIE:
CHHUIOMETp, NATUYMKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHA M  HEOOXOAUMBbIE  (pU3MUYECKue
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI M CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pPEIICHUU Y4eOHO-IPAKTHYECKHX 3a7ad, ONTHYECKHE CXEMBI JUIs
MOCTPOCHUS N300paXKEHHH B IMIIOCKOM 3epKajie M COOMpAIOIei TNH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOOUTh  HWHGOPMALMIO O  MpPUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTU MpH OOpalleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3J0pPOBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY’KaIOIEeH cpee;

OCYIIECTBJIATh TMOUCK WHGOpMauK (HU3UIECKOTO COACpPXKAHUA B
HuTepHeTe, caMOCTOATENBHO (GOPMYNIHUPYS MOUCKOBBIN 3a1poc, HAXOAUTh
MyTU ONpeesieHUs] JOCTOBEPHOCTH MOJYYeHHON MH(OpMAaIK Ha OCHOBE
MMEIOUINXCS 3HAHUN U IONIOJTHUTENbHBIX HCTOYHUKOB,;



MCIIOJIH30BATh MPHU BHITIOTHEHUN yU4E€OHBIX 3aJaHU HAYyYHO-TIOMYJISPHYIO
TUTEPATypy  (PU3MYECKOTO  COJEp)KaHHs, CIPAaBOYHbIC MaTepUalbl,
pecypcnl cetn MHTepHET, BIajaeTh mpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpPMAITMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPEJCTABIIATh PE3YJIbTAThI MPOSKTHOW HMITU HUCCIIEIOBATEILCKON
JCSITENFHOCTH, TP OTOM TPaMOTHO  WCIONB30BaTh  HM3yUEHHBIN
NOHATUWHBIA ammapaTr HW3y4aeMmoro paszena (U3WKH M CONPOBOXKIATH
BBICTYIUICHHUE TIpe3eHTalMeld ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iejioB M TeEM nudposbIie
Ne i/ P Koutpoabnbie | IIpakTtuyeckue (mupp )
MPOrpamMmmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. TermioBble siBJIeHUS
bubnuoreka [JOK
1.1 i 7
CrtpoeHue 1 CBOMCTBA BEIIECTBA 0 0 httos://m.edsoo.ru/7fA181ce
bu6nmmoreka [JOK
12 Tenuosbie npouecce 21 . 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. JjekTpuyecKkue U MArHUTHbIE SIBJICHUSA
21 DJIEKTPUYECKHUE 3apsbl. 3apsKCHHBIC Tella 7 0 0 bubnuoreka [IOK
’ U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N N bu6nmoreka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 6 https://m.edsoo.ru/7fA181ce
bubmuoreka [JOK
2.3 M 6 0 1
ATHITHBIC ABICHI https://m.edsoo.ru/7f4181ce
bub6nuoreka [JOK
24 IISKTPOMATHHTHAS HH Y KIUHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 11



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaunMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJICHUA
11 MexaHU4YeCKOe IBHIKCHHE B CITOCOOBI €TI0 10 0 1 bubmuoreka [JOK
' OITHCAHHMSI https://m.edsoo.ru/7f41a4a6
bu6numoreka [JOK
1.2 B 7 20 1 2
SAMOACHETBHIE TeT https://m.edso0.ru/7f41a4a6
bubmuoreka IJOK
1.3 3 10 0 2
AKOHBT COXpATCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Pa3znen 2. Mexannuyeckue Koj1e0aHusi M BOJTHbI
bu6nmmoreka [JOK
2.1 MexaHnndeckue KoiaeOaHus 7 0 2 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M .3 8 1 0
CXAMMHACCIHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15
Pa3nen 3. DieKTpOMATrHUTHOE MOJI€ ¥ J1eKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHUTHOE TIOJIE U bubnnoreka [IOK
3.1 6 0 0
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeTOBBIE SIBJIEHUS
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 0 1 bubnuoreka ITOK



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

bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHUE TPUOOPHI 6 1 httos://m.edsoo.ru/7fA1a4a6
bubmmoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3pen 5. KBanToBble siBJIeHUSA
bu6nuoreka [JOK
51 Hcnyckanue v noriomneHue cBeTa aToMOM 4 0 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2
> CTpocHHe aTOMHOrO AApa 6 0 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
5.3 SnepHble peakuu 7 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTopuTe/IbHO-00001IAK0 1M MOYJIb
6.1 [ToBTOpeHue u 0000IIEeHNE CONEPIKAHUS 9 0 bubmmoreka [TOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10



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

8 KIIACC
KoanyecTBo yacos DJIeKTPOHHbBIE
i Tema ypoxa Konrtpoubnsie | IIpakTnuyeckue Aara npposbIe
n/n Bcero u3yuyeHusi | oOpasoBaTe/ibHbIE
padoThI padoThI pecypeni
OCHOBHBIE MOJOKEHHUS MOJIEKYISPHO-
1 KHHETUYCCKOW TCOPUU M MX OIBITHBIC 1 0 0 bubmmorexa LIOK
https://m.edso0.ru/ff0a5256
TTOJITBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJICKYIT 1 0 0
3 Mopenu TBEPAOTO, KUIKOTO U 1 0 0 bu6mmoreka [JOK
ra3000pa3HOro COCTOSIHHM BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOnbsicHeHHE CBOICTB TBEPIOTO,
4 KHJIKOTO U Ta3000pa3HOr0 COCTOSHHIA 1 0 0
BEIIIECTBA HA OCHOBE MOJIOKEHHIHA
MOJIEKYJISIPHO-KMHETHYECKON TeOpuun
bubnuoreka IJOK
5 Kpucrammmdeckne u amopgHbIe Tena 1 0 0 httos://m.edsoo.ru/ff0a5800
6 CMaunBaHUE U KaIMJUISIPHOCTb. 1 0 0 bubnumoreka ITOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bub6nmoreka [JOK
7 TennoBoe paciMpeHue U CxKaTHE 1 0 0 httos://m.edsoo.ru/ff0a5a26
Temmeparypa. CBsi3b TEMITEpATypHI CO
8 CKOPOCTBIO TETIJIOBOT'O ABUKCHHUS 1 0 0
JaCTHII
9 Bayrpennsis sueprusi. CriocoOsl 1 0 0 bubnunoreka [HOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubnuoreka [JOK

10 Byt Teronepena https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "TIpakruueckoe

11 HCIIOJIb30BaHNE TEIIOBBIX CBOMCTB bubmuoreka IJOK
BEIIECTB U MAaTEpUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomuuecTBo TemoTel. Y nenpHas bubmuoreka [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHME TEIIOBOro OanaHca. bubnnoreka LHOK
TennooOMeH U TETI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHast pabora

14 "UccinenoBanue ABICHUS bu6nuoreka [JOK
TEII000MEeHa TTPH CMETIUBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOIHOM U TOopsiueit Bojb!"
PacueT xonuuecTBa TEIJIOTHI,

15 HEOOXOJMMOr0 /IS HarpeBaHus Tena
Y BBIJICIIIEMOT0 UM TPU OXJIAXKICHUT

16 JlaboparopHas pabdora "Omnpenenenue bubnunoreka [IOK
yACIbHON TEMIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0aébb0

17 DHeprus TOIIMBA. Y IeIbHas TeIioTa bub6nmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaHNE

18 KPUCTAINTMYECKUX I;en VY nenbHas bubmorexa [JOK

P A https://m.edsoo.ru/ff0a71d2

TETJIOTA TJIABJICHUS

19 JlabopaTtopHas pabora "Onpenenenue bubnunoreka [IOK
yACJIbHON TEIUIOTHI IJIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHACHCALUS. bubnumoreka IIOK

Hcnapenue

https://m.edsoo.ru/ff0a740c
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21

Kunenue. VY nenpHas tennora
1apooOpa3oBaHUs U KOHACHCAIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
OT aTMOC(epHOro aBICHUs

bu6numoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlaboparopHas
pabota "Omnpenenenue
OTHOCHUTEIHHOM BIIAXKHOCTH BO3/yXa"

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

23

Pemenue 3ama4d Ha onpeneneHue
BJIAKHOCTH BO3yXa

24

[IpuHUHMIIBI paOOTHI TEMIOBBIX
nsurareneii. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPAHMS

25

KIIJI TermoBoro aBuraTes.
TerioBele IBUTATEIN U 3AIIATA
OKpYyXarolei cpeabl

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

26

3aKOH COXpaHEHHUsI U ITPEBPALLICHUS
SHEPIUH B TEILIOBBIX IIpoLIiEcCcax

27

[TonroroBka K KOHTPOJIBHOM paboTe
o TeMe ""TennoBbie SIBICHUS.
N3MeHeHue arperaTHbIX COCTOSTHUM
BemecTna"

bu6numoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas pabora no reme
"TeruoBrle ABIcHUA. I3MeHeHNE
arperaTHBIX COCTOSIHUM BemiecTBa"

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

29

Onektpuzarus Ten. [IBa pona
ANEKTPUIECKHUX 3aPsI0B

30

VYpok-uccienopanue "IneKTpusaus
TeJ UHAYKIHUEH U IpU



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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COIPUKOCHOBEHHUH "

BzauMmogeiictBue 3apAKCHHBIX TCJIL.

bubmuoreka IJOK

31 3akoH Kynona 0 https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE TOJIE.
32 HamnpsikeHHOCTB 3JIEKTpHYECKOrO 0 bubmmoreka IIOK
nosi. [IpuHIMn cynepno3sunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOTIEN
Hocurenu anexTpuueckux 3apsioB.
33 DnemMeHTapHbIi 3apsia. CTpoeHue 0
aToma
34 [IpoBOAHMKY U TUAJIEKTPUKU. 3aKOH 0 bubnnoreka LHOK
COXpaHEeHUs IIEKTPUIECKOr 0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3aiay Ha npuMeHeHUE 0 bubnmoreka [JOK
CBOMCTB 2JICKTPUUYECKHUX 3apsJI0B https://m.edsoo.ru/ff0a90cc
DNEKTpUUYECKUH TOK, YCIIOBUS €TI0
36 cymiecTBoBaHuUs. McTouHMKH 0 bubmmorera LIOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOr 0 TOKA
N bubnmoreka [JOK
37 JICHCTBHS 3JICKTPHYECKOTO TOKA 0 htts://m.edsoo.ru/ff0a96h2
VYpok-uccinenoanue "/lelictBue
38 3JIEKTPUIECKOTO ITOJIS Ha TIPOBOJIHUKH 0
U JUAJIEKTPUKHU"
39 DNEeKTPUYECKUN TOK B METaJIIaxX, 0 bubnuoreka [JOK
JKMIIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKas 1elb U €€ COCTaBHbIE 0
JacTu
41 Cuna toka. Jlaboparopnas pabora 05 bubnmnoreka [IOK

"N3mMepeHne U peryjJInpoBaHue CUIIbI

https://m.edsoo.ru/ff0a8bd6
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TOKa"

DNEKTPUUYECKOE HAMIPSIKEHHUE.
BonwsT™merp. JTabopaTophas pabora

bubmuoreka [JOK

42 "N3mepenue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpsokeHus"

43 ConpoTuBIiieHHE TPOBOIHUKA. 0 bubnmoreka [JOK
VY nenbHoe CONpOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb

44 AJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoreka [HOK
MPOBOJAHUKA OT €r0 JJIUHBI, IUIOMIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr 0 CeYeHus1 U MaTepuasa”
3aBUCHMOCTH CHIIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 1S ydacTka 0 bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

1enu
JlabopaTtopHnas pabora
"UccaenoBaHue 3aBUCUMOCTHU CUJIBI

46 TOKAa, UJIYIIEr0 Yepe3 Pe3UcTop, OT 1 brsmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHBJICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U NMapalielbHOE 0
COCJIMHEHMSI IIPOBOTHUKOB
JlaGoparopnas pabota "IIpoBepka

48 MpaBuia CIOKEHUS HATPSKEHUN TTPU 1 bubnnoreka [IOK
MOCJIE0BATEIbHOM COECIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGoparopnas pabota "TIpoBepka

49 HpaBI/II)J'Ia ,Z[IJ)'I}I CI/IIJ)ILI TOKa HiI/I ’ 1 bubmorexa [JOK

napajjiCJIbHOM COCIUHCHUHN

https://m.edsoo.ru/ff0aadle
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pe3uctopoB”

Pemenue 3agay Ha IMPUMCHCHUC

50 3axoHa Oma U1 pa3andaHoro bubmorexa [OK
AP https://m.edsoo.ru/ff0aaf8a
COCJIMHECHHSI IIPOBOTHUKOB
51 Pabota 1 MOIITHOCTH JIEKTPUUECKOTO bu6nmoreka [JOK
Toka. 3akoH J[xxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopuas pabdora "OmnpeneneHue
52 a60TpLI u Ilz/[OIJ_II-II)OCTI/I 3JIeKTquGCKoro bubmmorexa [OK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIeKTpUYECKUE LIETH U MTOTPeOnuTETH
53 DIIEKTPUUYECKON DHEPTUU B OBIT bubmorexa HOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "DJIEeKTPUUECKHE 3apsiIbl.
54 3apsKeHHBIE TeJI'I)a A UX ’ buGnuorexa LIOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBus. [10CTOSHHBIN
AJEKTPUYECKUH TOK"
Kontponbhas pabota mo reme
"DJIeKTpUYECKuE 3apsiibl.
55 3apsoKEeHHBIE TEla U UX buGmorexa [OK
p N . https://m.edsoo.ru/ff0abea8
B3auMoaercTBus. [1oCTOSHHBIN
ANIEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aNMOJICHCTBHE
Ypok-uccrnenoranue "M3yueHue bubnnoreka [IOK
57 . |
MOJICH MOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
58 MarunutHoe nosie. MarHuTHOE I0JIe bu6mmoreka [JOK

3eMIIH U ero 3HaUCHHUE JJIA )KU3HU Ha

https://m.edsoo.ru/ff0acOba
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3emiie

59

OmneiT OpcTrena. MarauTHoe nose
3JIEKTPUUYECKOr0 TOKa MarHuTHoe
0JI€ KaTYIIKU C TOKOM

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acld?

60

[IpuMeHeHne >JEKTPOMAarHUTOB B
texauke. JlaboparopHas pabora
"N3yueHue neicTBUS MAarHUTHOT O
I10JI1 HA MMPOBOJIHUK C TOKOM"

0.5

bubmuoreka IJOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTENb IIOCTOSHHOTO
ToKa. Mcronp3oBanue
3JIEKTPOJIBUraTeaeil B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIOPTE.
JlaboparopHast pabora
"KoHCTpynpoBaHUE U N3y4YCHHE
paboThI BJIEKTpOABUTATENS "

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢c

62

OnbiTel @apazes. 3aKoH
AJIEKTPOMArHUTHON MHIYKIIHH.
IIpaBuiio JIenna

63

Onekrporeneparop. CrocoObt
MIOJTYYEHUS JIEKTPUIECKOW IHEPTUU.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUHU

64

Pewrenue 3amay no reme
"DJIeKTpUYECKHE U MATHUTHBIE
siBJIeHUS "

65

O060061maronuil ypok 1o Teme
"DeKTpUUECKUEe U MarHUTHBIE
sBJICHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acb14
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PesepHblil ypok. Pabora ¢ TekcTamu bubmumoreka IIOK
66 1 0
1o Teme "TeruoBble AByeHUA" https://m.edsoo.ru/ff0acc5e
PesepBHblit ypok. Pabota ¢ Tekcramu
67 o Teme "[locTosHHBIH 1 0 bubmmorexa LIOK
. https://m.edsoo.ru/ff0acdc6
AEKTPUYECKUI TOK
68 PesepsHblii ypok. Pabora ¢ TekcTamu 1 0
1o reme "MaruuTHele sBiIeHNA"
OBIIEE KOJIMYECTBO YACOB I10 68 11

IMTPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne ara nudpoBLIe
Tema ypoka Kourpoabnbie | IlpakTuyeckue A op
n/n Bcero u3ydeHnusi | oOpa3oBaTejibHbIE
padoThI padoTsI
pecypcsl

MexaHudeckoe IBHKEHHE.

1 5 1 0 0
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCHUTEIIBHOCTD 1 0 0 bubmuoreka [JOK
MEXaHUYECKOI'0 IBHKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMONIMHENHOE bubnuoreka LIOK

3 1 0 0
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE IPAMOIIMHENHOE

4 nBwkeHue. CpeHsss 1 MTHOBEHHas 1 0 0
CKOpPOCTb

5 [IpsmonuHetHOe paBHOYCKOPEHHOE 1 0 0 bubnuoreka [IOK
JIBUJKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUJKEHUSI. 1 0 0
I'paduk ckopoctu
JlabopaTtopHas pabora "OnpeneneHue

7 YCKOPEHHS TeJia Mpu 1 0 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM ABMIKEHUU 110 https://m.edsoo.ru/ff0adbl18
HAaKJIOHHOM m1ockocTu"
CBobonHoe nagenue Ten. OnbIThl

8 proe e 1 0 0
lNanunes

9 PaBHOMEpHOE ABMKEHHE IO 1 0 0 bubnuoreka [IOK
oKkpyxHOCTH. [lepuona u yacrora https://m.edsoo.ru/ff0ael76
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oOparmienus. JIuneitnas u yriaosas
CKOPOCTH

10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE
11 ITepBrrit 3akon HeroToHa. Bektop bubmuoreka [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubnuoreka [IOK
PaBHOnelicTBYIOIIAdA cHla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnuoreka [IOK
Cyneprniozunus cuin https://m.edsoo.ru/ff0ae982
Pemienue 3a1au Ha npuMEHEHUE bubnmoreka [JOK
14
3aKkoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
1 . r
> Cuna yupyroeti. 3akon Iyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay mo reme «Cuia
YIPYTOCTH
17 JlaboparopHas pabora «Onpenenenue bubnmoreka [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuura Tpenus https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo teme «Cuna bubmuoreka [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaboparopHas padora "Omnpenenenue bubnmoreka [JOK
20
KO3 PUITUEHTA TPEHHS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3a1au no reme "3aKoHbI
21 Hrrotona. Cuita octu. Cuna bubmorexa [JOK
. YHPYFOCTH. https://m.edsoo.ru/ff0afb8e
TPCHHS
29 Cuna TSKEeCTH U 3aKOH BCEMUPHOTO bubnuoreka [IOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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naaCHUuA

VYpok-koHpepenuus "JIBrmxeHue Ten

23 BOKPYT TPaBUTAIIMOHHOTO [IEHTPa
(Conneunas cucrema). ['anaktukn"
Pemrenue 3agau mo reme "Cuia
24 TSDKECTH M 3aKOH BCEMUPHOTO bubmmorera LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 ITepBas kocMHUY€ECKask CKOPOCTb. bubnumoreka IIOK
HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOM TOYKH.

26 AOCoOTHO TBEPIOE TEIIO. bu6mmoreka [JOK
PaBHOBecue TBEpIOrO TENA C© https://m.edsoo.ru/ff0afe36
3aKPETUIEHHON OChIO BpaIlCHUS

27 MowmenT cuibl. LleHTp TshKecTr

08 Pemenue 3ama4 mo teme "MoMeHT bubmuoreka [JOK
cunel. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOW paboTe 1Mo

29 TeMme "MexaHn4IeCKOoe JBIKCHUE bubmorexa [JOK

. "H ) https://m.edso0.ru/ff0b0408
BsaumoneiictBue ten
Kontponbnas pabora mo reme
30 "MexaHn4ecKOoe IBUKEHNE bubmorexa LHOK
N ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynsc Tena. UMnynbe cuibl. 3aK0H
31 COXpaHEHUS UMITyJIbca. YIIPyroe u bubmmorera LIOK
P yibes. JHPYT https://m.edsoo.ru/ffob07fa
HEYIPYroe B3auMOJICHCTBHE

32 Pemienne 3agau mo Teme "3akoH bubnuoreka [JOK
COXpaHeHus umnysbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepeHius "PeakTuBHOE
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JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexannueckasi paboTa ¥ MOITHOCTh bubmmorera LIOK
https://m.edsoo.ru/ff0b0a84
Pabota cuitbl TSKECTH, CHITBI bubmuoreka [JOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «Omnpenenenue
36 paboThI CHIIBI TPEHUS TPU
pPaBHOMEPHOM JBUKEHHUH Teja Mo
TOPU30HTAJIbHON TIOBEPXHOCTH
37 CBs13b SHEPrUM U paboTHI.
ITorennuanbHas YHEPrus
38 Kunernueckas sneprus. Teopema o bubmmoreka [TOK
KMHETUYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUHU B
MeXaHHKe
40 JlaboparopHas padora «/3yuenue bubnuoreka [IOK
3aKOHA COXPAHEHUS SHEPTHUN https://m.edsoo.ru/ffOb12fe
41 KomnebarenbHOE IBHUKEHHUE B €TO bubmuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoiaeOaHus. bu6mmoreka [JOK
Brinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBIN
MasiTHUKU
VYpok-uccrnenoBanue «3aBUCUMOCTb
44 nepuojia KojaeObaHuii OT KECTKOCTH buGmuorexa OK
https://m.edsoo.ru/ffob197a
MPY>KUHBI U MacChl rpy3an
45 IIpeBpaleHue 3HEpruu Npu

MEXaHMYECKUX KOJeOaHMIX
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46

JlaGoparophas pabora «Onpenenenue
4acTOThI U IlepuoJa KoueOaHun
IPYKUHHOI'O MasiTHUKa»

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

47

JlabopaTtopHas pabora «IIpoBepka
HE3aBHCHMOCTH MEePHOJa KOIeOaHmit
rpy3a, HOJBEIICHHOTO K HUTH, OT
MacChl rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoHbl. CBOICTBa
MEXaHH4eCKuX BOJH. [IponosnbHbIe 1
MIONIEPEYHBIE BOIHBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHHnueckue
BOJIHBI B TBEPAOM TETE.
CelicMuueckue BOJIHbI"

50

3Byk. PacnipocTpanenue u orpaxkeHue
3ByKa

51

Ypok-uccnenoanue "HabmoneHne
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Vpok-koupepenus "YibpTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM paboTe 1o
TeMe "3aKOHbI COXPAHEHUS.
Mexannyeckue KoaeOaHus v BOJIHBI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbsHas pabora 1o teme
"3aKoHbI COXpaHEeHHs. MeXaHuuecKue
Koyie0aHus ¥ BOJTHBI"
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SHCKTI)OM&FHI/ITHOC IT0JIC.

bubnuoreka [JOK

56
DJIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koHbpepenuus "kana
58 AJIEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yuenne
99 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C brmmorexa LIOK
P " https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBEO MOOMIJIBHOTO TelieOHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI M UTHHBI JIEKTPOMArHUTHON
BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 Cko OI::TI: cBeTa Bon}rl)osme CBOICTBa bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. I[IpsMonuneinnoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmmorera LIOK
pactipoctp ' htps://m.edsoo.ru/ff0b3658
Comnuua u JIyHsl
3aKOH OTpakeHHUs CBETa. 3epKaja.
63 Pemenue 3a1a4 Ha IprMEHEHNE bubmmorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHUSI CBETA
64 ITpenominenue cBera. 3aKoH bu6mmoreka ITOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpakeHUE CBETA.
65 Hcnonp30BaHUE MOTHOIO BHYTPEHHETO bubmmorera LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
66 JlaboparopHas padora "VccrnenoBanue
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3aBUCHMOCTH YyTJIa IPCIOMIICHUS

CBCTOBOI'O JIy4da OT yIJjia IIaJiCHUA Ha
"

rpaHuLe "BO3IyX-CTEKIIO

VYpok-koubpepenmus "Mcnons3oBanue

67 IIOJIHOI'O BHYTPEHHETO OTPaKEHMUSL:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bub6nuoreka [JOK
68 Jlua3zel. OnTudeckast cuja JTUH3bI httos://m.edsoo.ru/FOb3f2c
. bubnmoreka [JOK

69 [TocTpoenune n300paKeHN B JIMH3aX htts://m.edsoo.ru/ffobd4da
JlaboparopHas padora "Omnpenenenue

70 q)OKyIc)HorE paccpTOﬂHI/I;{ u OII)ITPIIIGCKOP'I bubmmorexa LOK

N https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAroIei TUH3bI"

71 VYpok-koHpepenus "OnTuyeckue bubmuoreka [JOK
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ff0cOa7e

72 ['na3 kak onTUYeckas cuctemMa. 3peHue bubamorexa LIOK

https://m.edsoo.ru/ff0b4684

73 Ypok-kordepenmus "JlehexTsr
3penus. Kak coxpanuts 3penue"

Pasnoxenue Oenoro cBera B CHEKTP.

72 OnbiTel HetoTona. Croxenue bubnmoreka [JOK
CIIEKTpaJIbHBIX 1IBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas padora "OnbIThl IO
Pa3IokKEHUIO OEIOro CBETa B CHEKTP U

bu6nuoreka [JOK
75 BOCTIPUSTHIO [[BETA IPEIMETOB MPH UX

HaOJI0/IEHUH Yepe3 [IBETOBbIE
¢unbTpH"

https://m.edsoo.ru/ff0cO0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Ypok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETA: JUCIICPCHS,
uHTepdepeHus u quppaxus”
77 OneiTel Pesepdopia u mutanetapHas bubmuorexa [JOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynarel bopa. Monens aroma bopa
Hcnyckanue U MOTJIOEHUE CBETa
79 aromoM. KBauTbl. JIuneituarsie bubmorexa [JOK
’ ' https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 Ypok-npaktukym "Habmonenue bubnnoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUIbI buoamorexa LIOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue aroMHoro sapa. Hykinonnas bu6muoreka ITOK
82
MOJIEITh https://m.edsoo.ru/ff0cl18ac
83 PannoakTuBHBIE TPEBpAILICHHUS. bubnuoreka [IOK
N3otomnsl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3amaq mo Teme: bubmuoreka [JOK
"PanuoakTuBHBIC MTpeBpamieHus" https://m.edsoo.ru/ff0clb4a
85 [Teprox monrypacnana
VYpok-koudepennus "PagunoakTuBHbIE
86 I/ILS'I eHI/I:Ib Bpn ; ozie Mﬂe UIIUHE bubmmorera LIOK
i | PHPOJE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakiuu. 3aKOHbBI
87 COX paHeHII/I)SI 3apsI0BOTO M MAaCCOBOTO bubmmorexa LIOK
P PAR https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus CBsi3u aTOMHBIX sifiep. CBs3b bubmuoreka [JOK

MacCChbl 1 SHCPIrun

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

Pemenne 3agau no reme " nepHbie

89 |
peaxkiuu

90 Peaknuu cuHTe3a U neneHus saep. bubnuoreka [IOK
Ucrounnku sneprun ConHIa U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

91 sHepreTuka. JlencTeus
pPaZMOaKTUBHBIX U3TyYCHHUH Ha KUBBIC
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHON paboTe 1O

92 TeMe "DIEeKTPOMarHuTHOE TOJeE. bubnuoreka LIOK
DNEeKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE siBIICHMS"

KonTtponbHas pabora 1o teme

93 "DeKTpOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBbI€ siBICHMS"

94 [ToBTOpenue, o6oOIICHHE. bubnuoreka ITOK
Bs3aumonelicTBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600meHue. Pemenne Eubs 10K

nonmoreka

95 pacyeTHBIX ¥ KaU€CTBEHHBIX 3314 110

\ " https://m.edsoo.ru/ff0c2572
TeMme "TeruioBble MpoLecchl
[ToBTOpenue, o600mmenue. Perenue

bubnuoreka LIOK
96 pacueTHBIX U KaueCTBEHHBIX 3aja4 IO ] 1

" . https://m.edsoo.ru/ff0c2a22
teme "KII/] TeruioBbIx ABUTraTenen
[ToBTOpenue, o600meHue. Pemenne Bub 10K

nonmoreka

97 pacueTHBIX U KaueCTBEHHBIX 3a7a4 10

" B https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexkTpoycTaHOBOK

98 [ToBTOpenue, 06ob1eHe. CBETOBBIE bubnuoreka [JOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

SABJICHUA

https://m.edsoo.ru/ff0c2c52

99

[ToBTOpenue, 0606menue. Pabora ¢
TEKCTaMH 1O TeMe "3aKOHBI
COXpAaHEHHUS B MEXaHUKe"

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenmne, o606menue. Pabora ¢
Texcramu 1o teme "Koebanus u
BOJIHBI"

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6061menue. Pabora ¢
TeKcTamu 1o TeMe "CBeToBbIE
SIBJICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, 0606menue. Pabora ¢
Tekctamu 1o TeMe "KBanToBast u
snepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

10



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» ®usnka, 8 knacc/ [lepeimkua A.B., O0ImecTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «[IPODAy; AxiimonepHoe o01iecTBo «31arenbcTBo

«IIpocsemienue»

METOJIUYECKHUE MATEPHUAJIBI JIs1 YUUTEJIA
®dusuka, 8 knace/ [eppimkua A.B., OO1ecTBO ¢ orpaHuYeHHON
O0TBETCTBEHHOCTHIO «[[PODAy; AkuimonepHoe o0miecTBo «3narenbcTBo

«HpOCBeH_IGHI/Ie»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmnorexa IJOK

[IOKYMEHT MOAMMUCAH 3/TEKTPOHHOM MOAMNUCHIO

MYHULUUNANIbHOE BIOA)XETHOE OBLLLEOBPA30OBATEJIbHOE 25.09.23 11:26 (MSK) MpocTas noanunce
YYPEXXAEHUE "KOMCOMOJIbCKASl N2 1 CPEAHASA
OBLLIEOBPA30BATEJIbHAS LUKOJIA", byTHa WHHa BukTopoBHa




