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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo (usuke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs], a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[TporpamMMma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpamMmma mo ¢Qu3uke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyYHBIX
y4€OHBIX MIPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpEeNoCTaBseT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4HOrOo METOoJa
MO3HAaHMsI, TO €CTh CIIOCO0A MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIMMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
J0Ka3aTeNbCTBA JUIs TOTY4€HHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO OONIEr0o 0Opa3oBaHUSs
ompeneneHsl B Konnenmuum npenomaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccuiickoit @enepanuu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYalomUXCS K Hay4dHOMY
U3YYCHUIO TNPUPOIBI, Pa3BUTHE HX HMHTC/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA U (POPMHpOBAHUE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX IeJield MmporpaMMbl 10 (U3MKE Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOThl U DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(poOpMaIell PU3MIECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBEHON JIeATEILHOCTH, CBA3aHHBIMU
c (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJeNi0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Pa3znea 6. TenyioBbIe IBJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KHHETUYECKOH TEOPUH CTPOCHHUS
BemecTsa. Macca U pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPIOrO, KHUIKOIO M TIa3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKEHUU MOJIEKYJISIPHO--KHHETUYECKON TEOPHH.
CMmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMmeparypel €O CKOPOCTBIO TEIJIOBOTO JIBHXKCHHSI
yactull. BHyTpenHssi sHeprus. CrnocoObl W3MEHEHUST BHYTPEHHEW SHEpruu:
TerIonepeaaya " COBEPILECHHE paboThI. Bunbl TEIUIONEepEaauH:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUEHUE.

KonuuecTBo TemoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oananca. IlmaBnenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. YnenbHasi Tteruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOc(hepHOro
JTABJICHUS.

BnaxnocTh BO3ayXa.

OHeprus TOIIMBa. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner padotel TemnoBbix aurareneil KIIJ[ temmoBoro nBurarens.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaGnronenue 6pOoyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmronenue siBneHui cMauyMBaHUA U KaMWUISIPHBIX SIBICHUU.

4. HabmroneHue TemioBOro paciupeHus Ted.

5. M3MeHeHue naBieHUs raza mpu U3MEHEHUH 00bEMa M HarpeBaHUM WU

OXJIQXKICHUU.

6. I[lpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bunsl Tenmonepenayu.

8. OxuakaeHue Mpu COBEPIICHUHU pabOTHI.

9. HarpeBanue npu coBepiieHUM pabOThl BHEITHUMU CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEILIECTB.



11. HabnrogeHue KUneHus.

12. HabnrogeHue nmocTosiHCTBa TEMITEPATYPbI ITPH TIJIABJICHUH.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopnsie padomul u onsimel.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OmnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmpITHl TI0 HAONIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPJIBIX TEJL.

4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJIOHE MIMPHUIIA.

OnbITEl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJIECHHUS BO3yXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MeHEHHs BHYTPEHHEW DSHEPruM Tejla B pe3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA NPU CMEUIMBAHUU XOJOJAHOU H

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJI000MEHE C HArPEThIM METATUYECKUM [IAITUHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca UCIapeHus.

12. OnpenesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHUSI.

OnekTpuzanms Ten. J[Ba pona 3JIEKTPUYECKHX 3apsaoB. B3aumopaencraue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTMYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIAMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro mnods. IIpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsml.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUECKOIO TOKA.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJEKTPUYECKOE  HaMpsHKEHUE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BeliecTBa. 3akoH Oma
o1 ydactka uend. llocienoBarenbHOe W MapaliJIeIbHOE  COEAMHEHUE
MIPOBOTHUKOB.



PaGota u MoOIIHOCTH 3MEKTpUUecKoro Toka. 3akoH Jxoyms—JIenna.
DReKTpUYEeCcKre IeNu U MOTPEOUTENH ISKTPUIECKOl sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

IlocTtosHHble  MarHuThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe 1moie. MaruuTHoe moJje 3eMIM M e€ro 3HaueHHe I JKHU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarauTHoe 1moje d3JeKTpudeckoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMOJb30BaHUE JJICKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SIBneHne dIEKTpOMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DnekTporeneparop. CnocoObl  MOMy4YEHUs  DJIEKTPUYECKOW  SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHHUs IEKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUIJIECKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
McTOYHMKH TTIOCTOSTHHOTO TOKA.
JIercTBUSI SJIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIN pasps.
. U3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHue 21eKTpruuecKOoro HapsKeHUST BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUHN.
. BzaumoieiicTBre NOCTOSTHHBIX MarHuTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJHOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.
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. OneIT Dpcrena.

. MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHur.

. JIeicTBHE€ MarHMTHOTO MOJISI HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJI€HUS WHIYKIHUOHHOTO TOKa OT YCIOBHM €ro
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BO3HUKHOBEHUSI.
. DJeKTporeHepaTop MOCTOSTHHOTO TOKA.

N
92



Jlabopamopuvie pabomul u onvimaol.

1.

o u k~ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAOMIONCHUIO DICKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre neWCTBUS DJICKTPUYECKOIO IO HAa IPOBOJHUKU U
JTADJICKTPUKH.

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

N3mepenue u peryJIupoBaHUe HAIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4Ye€pe3 pPe3UucTop, OT
COTNPOTURJICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOpE.

OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUHOrO
CEUYEHHUA U MaTepHaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MapajuIeIbHOM COECIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsDKCHUS Ha Hel.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJSL TOCTOSHHBIX ~ MarHUTOB TIPU  UX
00BbEIMHEHUU U Pa3/ICTICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbI TOKA W HamlpaBJEHUsS TOKa B
KaTyIIIKE.

N3yuenne neicTBUsI MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEINS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBJICHUSI AJICKTPOMArHUTHOW WHAYKIIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYCHHWS W HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.



9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe nBrkeHue. (CBoOoaHOE
najgenue. OnbIThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Tepsbiii 3ak0H HptoToHa. BTOopoit 3akoH HetotoHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

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

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxeHnue mianetT BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHeprus cxxartou npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnrogeHune MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME MNyTE€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUAKEHHS.

HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBUXKECHUSI.

HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Hab6nronenne MexaHMueCKuX SBICHHMA, TPOUCXOISIINX B CUCTEME OTCUETa

«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUHU

OTHOCUTENBHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTbh YCKOPEHHs TeJla OT MAacCChl TE€JNa U JCHUCTBYIOLIEH HA HETO
CUJIBI.
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9.

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

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUH TEJ.

M3meHenue Beca Tesna pyu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca Mpy B3aMMOJEHCTBUU TEN.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHEe NMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHne UMIyJbca MPHU aOCOIIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOIHOM IaICHUH.
CoxpaHeHHE MEXaHUYECKOM DHEPIUH IIPU ABUKECHUH TEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIBHEWUIIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETIEHKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBXEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM NpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIAE ITPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHMUS.

Omnpenenenue kKodpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYrOCTHM TpU  THOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXPaHECHUS! SHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: epro,
4acToTa, aMIUINTy1a. MareMaTu4eckuil U NMpyKUHHBIN MasTHUKU. [IpeBpamieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pesonanc.
Mexannyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
IonepeyHsle  BOJIHBL.  JIMMHA BOJHBI M CKOPOCTH €€  paclIpOCTpPaHEHUs.
Mexanuyeckue BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBL.



3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yIIBTPa3BYK.
Hemoncmpauuu.
1. HaGnronenue konebGaHWil Ted MO JIEWCTBHEM CHJIbI TSDKECTH M CHJIBI
YIOPYTOCTH.
HabGnronenue xonebanuii rpy3a HA HUTH U HA IPYKUHE.
Habmroienue BBIHYKIEHHBIX KOJICOaHH U pPe30HaHCa.
PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezgeneHne 4YacTOTbl M Iepuoja KOJeOaHM MaTeMaTH4eCcKOro
MasTHHKA.
2. OmnpeneneHue 4acTOThI U IIeproia KoieOaHul NpyKUHHOTO MasiTHUKA.
3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

S A T o

4. HccnenoBaHue 3aBUCMMOCTH NIEpUOIA KOJeOaHUN TPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCHUMOCTH TepHoOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJia  KoJjeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOHOTO TMaIeHUS.
Pazgea 10. DneKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DOnekTpoMarHuTHas npupoga ceta. CkopocTh cBeTa. BOJHOBBIE CBOIICTBa
CBETa.
Hemoncmpauuu.
1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. M3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO
tenedoHa.
Pa3gen 11. CBeToBbI€ SIBJIEHUS.
JlyueBas MOJICJIb CBeETAa. HUctounukn CBETa. [IpsimosnHeHOE
pacrnipoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceera. [lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.



[Ipenomnenue cBera. 3akoH npesomieHus cBera. llomHoe BHyTpeHHee
OTpaxxeHHE cBeTa. lcrmonb30BaHME TOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox usyueid B JmH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckoma. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JAIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hplotona. Croxenue
CIEKTpaJbHBIX BETOB. JlUciepcus cBeTa.

Jemoncmpayuu.

W O N U kW DN e

[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenne n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBO/.

Xop stydeil B coOmparonieit JIMH3e.

XO0J Ty4yer B pacCEUBAIONIEH JIMH3E.

[Tonyuenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [lomydyenue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopnwie pabomul u onvimaol.

1.

HccnenoBanre 3aBUCUMOCTH yrila OTPa)KEHHs CBETOBOTO Jydya OT yria
najicHusl.

W3ydeHne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBanre 3aBUCUMOCTH yTJia MPEJIOMIICHHSI CBETOBOTO JIyda OT yria
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

[Tomy4yenune n300pakeHU ¢ TOMOIIBIO COOUPAIOIIEH JIMH3HI.
Omnpenenenue HOKYCHOTO paCCTOSTHUS U ONTUYECKON CUIIBI COOMparoIe
JIUH3HIL.

OMBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3
I[BETOBbIE (DUITHTPHI.

Pa3nen 12. KBanToBbIe IBJIEHHUS.

OnwiTel Pe3epdopna v minanerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTPHI.

PanunoaktuBHOCTE. AJb(a-, 6eTa- u ramma-usnydenusi. CTpoeHre aTOMHOTO

spa.

Hyknonnas wmopens aromHoro sgpa. HM3zoromsl. PagnoakTuBHBIE

npespauienus. [lepuoa nomypacnazna aTOMHBIX SIED.



SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOI'O YHCEIL.
OHeprus cBsi3M aTOMHBIX sjaep. CBs3p Macchl W AHEpruu. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

SAnepnas sHeprerka. J[eWCTBHUS paguOaKTHBHBIX HW3JIIYYEHUW HaA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpsbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CrmekTp Boaopoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

6. Peructpanus uznydeHusi pUPOJHBIX MUHEPAJIOB U IIPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaul.

1. HaGnroneHue CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAIONIUN MOAYJIh TPEAHA3HAYCH /IJIsI CUCTEMAaTU3aIuN
U 0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (PU3MKH, a TaKKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy I0 (u3uKe s 00y4aroluxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOHOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hu3myeckue
SBJICHUSI, TPUMEHSS TOJy4YCHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia pean3yeTcs
32 CY€T TOro, 4YTo OOy4YarIIMecs BBIMOIHSIIOT 33JaHus, B KOTOPHIX UM
npeiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHSTH
dbu3nYecKue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCITOJIb30BATh HAYYHBIC METOJIBI UCCIICOBAHUS (PU3UUECKUX SBIICHUN, B TOM
Yyucie A1l IPOBEPKU TUIOTE3 U MOTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX JTOCTHDKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX HICTOUHUKOB



DHEPIrUM HAa OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIHUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

— MPOSIBIICHHE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

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

2) rpa’kaIaHCKOro0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKHUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAYeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPeEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, MpPU3HAHUE CBOEr0 IpaBa Ha
OIIMOKY M TAaKOI'o e MpaBa y APyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a]ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO MPOdECCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILEHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbl;

e — OCO3HaHHE TI00ATbHOTO XapaKTepa HKOJOTMUYECKHUX MpoOJieM M MyTel ux
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBHAAM COLMAJBLHOM U NPHPOIHOH
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCUCTBUU NPHU BHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e — TIOBBIIICGHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JIEATEIILHOCTD;

e — TIOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUIMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEW B 00JaCTH
du3uKY;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHS B NPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS MporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOINTUE IT03HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue J1elicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALMU, OCHOBAHUS JIs
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUIUUYECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOM (u3nueckoi
3a7auM (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(U3MYECKUI HKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEIEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, UHCTPYMEHTHI U 3alpOChI MPU MOUCKE U
orOope WHGPOPMAIMKM WIM JaHHBIX C y4€TOM TMPENJIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHANMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHDOpMaAIIUU W WUTIOCTPUPOBATH pEIIaeMble 3aJadyd  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJEHUsI Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)IaeMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ayd U TOJJEp KaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBHIIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JEUCTBUS
no €€ JOCTIKEHUIO: paclpelesaTh poiH, OOCYKIaTh IpPOLECCHl U
pe3ynabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABJICHUIO W KOOPAMHHMPYS CBOM JEUCTBUA C JAPYTMMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTyalMsIX, TPEOYIOIINX
JUIsL pelieHns (pU3NYeCKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaATbHOE, TPHUHATHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIon);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUeCcKOl 3aJauu Win
IJlaHa MCCIEJOBaHUSl C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjlaraéMble BAPUAHTHI pELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeIjiararh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NyecKoro MCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallUi, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npU3HaBaTh CBOE MPaBO Ha OIMMOKY MpU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITUXCSI YMEHHUIA:

UCIIOJIBb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEeMIEpaTypa, BHYTPEHHSAS SHEPrus, TEIUJIOBOM JBHUIaTellb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pa3iuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIABJIEHWE, KpUCTaJUIM3alus (OTBEpICBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJIsl HA IPOBOJIHUK C TOKOM, 3JEKTPOMAarHUTHAs] UHIYKIIUS)
[0 OINHUCAHWI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUUA B
OKpY’)KaIoIIeM MHUpE, B TOM 4YHucjie (U3UYECKHUE SIBJICHUS B MPUPO/IE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHBIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MotoCOB, pOJb MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOIb3YS
bu3ndeckue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUioTa
TUIaBJICHUS, yJelbHas TeIIoTa NapooOpa3oBaHMs, YJeidbHAs TEIIoTa
CrOopaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MalllUHbI, OTHOCUTEIbHAsI BJIAXKHOCTh BO3/yXa, JJICKTPUUYECKHUM 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpsKEHUE, COMPOTUBJIICHUE MPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIIEHWE  BeElIecTBa, paboTa W MOIIHOCTh



NEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3nyeCKUil CMBICI KCIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €IUHUIIBI
bu3nYeCKUX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKONW TEOPUHU
CTPOEHHMsI BEILECTBA, MPUHLMUII CYNEPHO3ULMH IMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa a1 yJacTka Lenu, 3aKOH
Jlxoyns—JIleHna, 3akOH COXpaHEHUs DJHEpPrUMM, IIpH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3aIlMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 | —2 JTOrHnYecKux
1IaroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3HUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTb pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJbB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUSI 3a/ladyd 3allUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pElIeHHs 3ajJadyd, BbHIOMpATh 3aKOHBI U  (QOPMYIIBI,
HeoOXOouMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO pEHIMTh IPH [OMOIIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpSJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYECKUX CBOMCTB Tell (KamWILUISPHBIC SIBJIEHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU U3ITYYEHUH OT I[BETa U3JIydaroile (Morjoliaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, OJJIEKTpHU3aUusi Tel W B3aUMOJCICTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisi MarHUTHBIX TOJIEW TMTOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHuTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJABUTATENSl IMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000pyZOBaHUs, OMUCHIBATH XO/1 OMbITAa U (POPMYIUPOBATH BHIBO/IBI;



BBIMIOJHATh ~ MPSIMBIE  W3MEPEHUS  TEeMIepaTypbl,  OTHOCHTEIbHOU
BJIQKHOCTH BO3/lyXa, CHUJbl TOKa, HANPSDKEHUS C HCIMOJIb30BaHHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEIIHOCTH;
IPOBONUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Ipyrol C HCHOJB30BAaHHMEM TMPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IJIOMAAN MOMEPEYHOTrO
CEUEHUs U YAEIBHOIO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsKEHUs Ha IMPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIEIOBATEIbBHOTO U  NapajuIeIbHOTO  COSAMHEHUN
IPOBOJHUKOB): ITUIAHUPOBATh HCCIIEJOBAHUE, COOMpPATh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTa U
MOIIHOCTh JJIEKTPHUYECKOT0 TOKa): IJIAaHHPOBATh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENys MPEAJIOKEHHOU MHCTPYKLUH, U
BBIUUCIIATh 3HAUEHNUE BEJINUMHBI,

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETP, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKOW IHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
(bu3nuecKne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM © CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX
Henen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COCAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUYECKUX LIETICH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MPpU 0OpaIieHuu ¢ mpudopamu u



TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHHUSA
HOPM 3KOJIOTMYECKOTO MTOBEAEHUS B OKPYKAIOILEH CpEE;

OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IyTEM CpPaBHEHHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIAENATH  HMH(OPMALMIO, KOTOpas
ABJIIETCS] IPOTUBOPEUYNBON MIIM MOKET OBITH HEJOCTOBEPHOM;
MCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--NOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro COAEp X aHMs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiIaeTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHusi HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHMUS,
0000mass wHOpPMAIUI0O U3 HECKOIBKAX HCTOYHUKOB (PU3HUECKOTO
COJEpKaHus, B TOM 4YHCi€ MyOJMYHO MPEACTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM MCCIIEOBATEIBCKON NEATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TNOHATHIHBIA anmapat Kypca (u3ukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3HUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYINIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBIIOJHEHUEM IUIaHa JCUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHHBaTh COOCTBEHHBI BKJIaa B
NEeSATEIbHOCTb IPYIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCIICTBUE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(DIUKTHI.

K xonIy o0yuenus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh MOHSTHUSA: CHCTEeMa OTCcuéra, MarepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ynpyrasi, niaacTHueckas), TpEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3Kku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
HIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CIEKTPBI UCITYCKAHUSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IIydeHHs,
W30TOIIBL, SIIEPHAS] SJHEPIETUKA;

paznuyaTh SBJICHUS (pPAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHUE, CBOOOJHOE
NaJIeHUE TEJ, PABHOMEPHOE JIBH)KEHHE 10 OKPY’KHOCTH, B3aHUMOJIEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE U TPEIOMIICHHE



CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHE OEIOro CBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh NOPOSBICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUU B
OKpyXaomeM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPO/IE:
MIPUJIMBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKHUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, LBETa TE,
ONTUYECKHUE SIBJICHUS B MPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPa(PHOIECTOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECCTBCHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE JyYd, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOJIHBIX MHUHEPAJIOB, JECHCTBUE PAAUOAKTUBHBIX W3IYYEHUNA Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BENUYMHBI (CpeqHSsi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJEHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHJIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUUANbHAs HHEPrusl Tena,
NOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IMOJHAsg MEXaHW4YecKas »SHeprus,
NEepPUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTeNIb IPEIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICH HCIOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH I'papvKy U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3UIMK CHJI, MPUHIUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMIYJIbCA, 3aKOHbl OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIMChIBAaTh €0 MaTEMaTUYECKOE BbIPAKEHHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATD
IPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBACHEHHE U3 23
JOTMYECKHX I1IaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3a4add  (ONMparlludecs Ha CcUcteMy u3 23
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JISl PELICHUS, IPOBOJUThH PAacCUETHI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3mueckon
BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHHME HCCIIEOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHHE, OICHUBATh MPABHIBHOCTH IMOPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUSI HHEPrUH, 3aBUCHUMOCTh NEpUOAa KOJeOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpPOCTPAaHEHUE CBETA,
pa3nokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMeTra B coOuparouieit
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
o0Opy/lOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, OMpPEeeIIss
CpellHee 3HAaYeHUEe Uu3MepseMOl BeNMYMUHBI ((POKYCHOE pacCTOsSHUE
coOuparolell JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENBHHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BAaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOJIa
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl TOJYyYEHHOW 3aBUCHMOCTH



bU3MYeCKuX BETWYMH B BHUAEC TaONHIl U TPAPUKOB, J1eJIaTh BBHIBOIBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TIpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUsI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuos KojeOaHWH MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKasT CHWJia COOMparomell JWH3bI, pPaJAHOaKTUBHBIN  (oH):
IUTAHUPOBATh HM3MEPEHHs, COOUpaTh IKCIEPUMEHTATBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHS, CIETys TPEII0KEHHON MHCTPYKIINH, BBIYUCIATH
3HaYCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3yNbTaThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIT;

COOJII0/1aTh MPpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe C J1abopaTOPHBIM
00opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh NPUHIIMIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HUCHONb3ys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUW MW  HEOOXOoauMmble (u3nmyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMAaTHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, U3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKHUE CXEMBI ISt
MOCTPOEHUS N300pAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
NPUBOAUTh  NpUMEphl  (HAXOAuUTh  WHEGOpPMAIIMI0O O  MpUMeEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 00palieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI TIOUCKOBBIN 3aMpOC, HAXOAUTH
NyTH ONpeesIeHUs] JOCTOBEPHOCTH MOJIYYeHHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUKN U TIOTIOTHUTEIHHBIX UCTOUYHUKOB;



MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JaUTepaTypy  (pHU3MYECKOro  CcOoAepXaHHs, CIPABOYHbIE MaTEepHAIbI,
pecypchl cet MIHTEpHET, BliageTh MpUéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WITM MCCIIE0BATEIbCKON
NESATENIBHOCTH, MpU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TemaTuuyeckoe NVIAHUPOBAHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Konrpoubusie IIpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siBieHUs
. bubmuorexa [JOK
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 7 0 0 hitps-//m.cdsoo.ru/Ti418 1 ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHHSA
21 DNeKTpUUYECKHe 3apsiibl. 3apsHKEHHBIE Tella 7 0 | bubnmnoreka [JOK
) U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. i 7 2 1
22 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 0 7 hitps://m.cdsoo.rw/7f418 ] ce
bu6mmorexa [IOK
. 1 1
23 MarHHTHEIC AB1CHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
4 4
2 MEKTPOMArHHTHAS HHAYKIHS 0 0 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14




9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 0 1 bu6mmoreka [IOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 0 2 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 0 3
RAMITTICCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BO .3 8 1 3
RATHACCKAC BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 0 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 0 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 26







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
OCHOBHBIC TTOJIOKCHUS
1 MOJIEKYJISIPHO-KMHETUYECKON TEOpUH 1 0 0 bubmorexa [JOK
yuip P 04.09.2023  https://m.edsoo.ru/ff0a5256
Y UX ONBITHBIE MOATBEPKACHUS
bubmuorexa [JOK
2 M 1 0 0
ACCa 1 pasMep STOMOB M MOTIeKyst 08.09.2023  https://m.edsoo.ru/ff09f72a

3 Mopaenu TBEPAOTO, KUAKOTO U 1 0 0 bu6mmoreka [IOK
ra3o00pa3HOro COCTOSTHUH BEIIeCcTBa 11.09.2023 | https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOWCTB TBEPOTO,

4 KHJIKOTO M ra3000pa3HOro COCTOSHUM | 0 0 bubnnorexka [JOK
BEIIECTBA HA OCHOBE MOJIOKEHUMN 15.09.2023  https://m.edsoo.ru/ff09f72a
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

bu6mmoreka [IOK
5 K 1 0 0
PHCTAILIHHECKHE 1 aMOPHEIC Tea 18.09.2023  https://m.edsoo.ru/ff0a5800

6 CmaunBaHue M KalWJUISIPHOCTb. 1 0 0 bubnmnoreka [JOK
IToBepXHOCTHOE HATSIKEHNE 22.09.2023  https://m.edsoo.ru/ff0a5530

bu6mmorexa [IOK

7 T 1 0 0

CIIOBOE pACIHPEHHE 1 Cxate 25.09.2023  https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIEpaTypPhI
8 co CKOpOCZEIO TETIJIOBOTO 514)1(};11){1451 1 0 0 bubmorexa HOK
P % 29.09.2023 | https://m.edsoo.ru/ff09f72a
YaCTHII
9 Buytpennsis sneprusi. Crioco0bl 1 0 0 bubmuorexa [JOK




W3MEHEHUs BHYTPEHHEH SHEprun 02.10.2023 | https://m.edsoo.ru/ff0a5c60
10 Buel Teronepenauu buGnnorexa LIOK
06.10.2023  https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe
1 HCTI0JIb30BAHUE TEIJIOBBIX CBOMCTB bubnuorexa [JOK
BEILIECTB U MATEPHUAJIOB B LIEIIAX 09.10.2023  https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [JOK
TEIMIOEMKOCTb 13.10.2023  https://m.edsoo.ru/ff0a6976
13 YpaBHeHUEe TEII0BOro HagaHca. bubnnorexa [JOK
TemnooOMeH U TEIJIOBOE paBHOBECHE 16.10.2023 = https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota
14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TerI000MeHa P CMEITUBaHUHT 20.10.2023 | https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsyei Boabl"
Pacuer konngecTBa TEIIOTHI,
15 HEO0OXOIMMOTO JIJIs HarpeBaHMs Teja bubmaorexa [IOK
23.10.2023 = https://m.edsoo.ru/ff09f72a
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN
16 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
yIEIbHON TEMJIOEMKOCTH BeliecTra" 27.10.2023  https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubmuorexa [JOK
CropaHus 10.11.2023 = https://m.edsoo.ru/ff0a7bSa
IInaBneHue u oTBEpIEBaAHNE
18 KPHUCTAJUIMYECKUX TeJ. Y AeIbHas bubmorexa [TOK
13.11.2023  https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABIICHUS
19 JlaGopaTtopHnas pabota "Onpenenenue bubnmnoreka [JOK
YAECIBHOM TEIJIOTHI TUIaBIEHUS JIbaa" 17.11.2023  https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue 1 KOHICHCAITHS. bubnmoreka [JOK




Ucnapenue 20.11.2023 | https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas temiora
)1 napooOpa3oBaHUs U KOHJCHCAIIUH. bubmmoreka [JOK
3aBUCUMOCTb TeMIEPaTypbl KUTICHUS 24.11.2023 | https://m.edsoo.ru/ff0a786¢
OT aTMOC(epHOTO JaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
22 aborta "On e/:[eji,:HHe e bubmmorexa [IOK
P P . " 27.11.2023  https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3AyXa
3 Pemenue 3agau Ha onpeneneHue bubnunoreka [JOK
BJIAJKHOCTH BO3]lyXa 01.12.2023 = https://m.edsoo.ru/ff09f72a
[TpuHIUIIBI pabOTHI TEIIJIOBBIX
24 nsurareieil. [laposas TypOuHa Bubmorexa ITOK
P P ] 04.12.2023 = https://m.edsoo.ru/ff09f72a
JlBuraTenb BHYTPEHHETO CTOPAHMS
KIIJ] TenmoBOro aBuratesns.
25 TennoBkle ABUTATENN U 3AIUTA bubmorexa HOK
! o H 08.12.2023  https://m.edsoo.ru/ff0a7c7c
OKpPY’KaroIlel cpebl
26 3aK0oH COXpaHEHUs U TIPEBPAILICHUS bubnuoteka [JOK
SHEPTHH B TEIUIOBBIX IpoOIEccax 11.12.2023 |  https://m.edsoo.ru/ff09f72a
[ToaroroBka Kk KOHTPOJIBHOU paboTe
7 1o Teme "TeIIoBkIe ABICHHUS. bu6mmoreka [JOK
N3MeHeHune arperaTHbIX COCTOSTHUI 15.12.2023 | https://m.edsoo.ru/ff0a83f2
BemlecTna"
KonTpomnpHas pabota mo Teme
28 "TennoBele siBeHus. M3menenue bubmorexa HOK
. " 18.12.2023 = https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIeCTBA
29 Onektpuzanus ten. [IBa pona bubmuorexa [JOK
ANEKTPUUECKHUX 3apsiI0B 22.12.2023 | https://m.edsoo.ru/ff09f72a
30 VYpok-uccienoBanue "DaeKTpusanus bu6mmoreka [IOK




TeJl UHAYKIUEH U NpU 25.12.2023  https://m.edsoo.ru/ff09f72a
CONPUKOCHOBEHUN"
31 B3aumoneiicTBre 3apsyKEHHBIX TEII. 0 bubmuoreka [JOK
3akoH Kynona 29.12.2023 | https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
1 HanpskeHHOCTb 2JIEKTPUUECKOT0 0 bubmumoreka [IOK
nons. [IpuHIMn cynepno3uuuu 12.01.2024 = https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX MOJIEH
Hocurenu snekTpuueckux 3apsiioB.
33 DneMeHTapHblIil 3apsia. CTpoeHue 0 bubmmorexa [TOK
' 15.01.2024 | https://m.edsoo.ru/ff09f72a
aToMa
34 [IpoBOIHUKY U AUAJIEKTPUKHU. 3aKOH 0 bubnnoreka [JOK
COXPAaHEHUS JIEKTPUUYECKOTO 3apsia 19.01.2024  https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMeHeHUe 0 bubnnorexka [JOK
CBOMCTB JJICKTPUYECKUX 3apsA 0B 22.01.2024  https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €T0
36 cymectBoBaHusl. MicTounuku 0 bubmorexa HOK
Y ' 26.01.2024  https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
. bubmuorexa [JOK
37 elc an1e ec 0
JIGHCTBIS SACKTPHIECKOIO TOka 29.01.2024 | https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicreue
38 AIIEKTPUYECKOTO I0JISI Ha 1 bubmmorexa [OK
" 02.02.2024 = https://m.edsoo.ru/ff09f72a
MIPOBOJIHUKH U TUDJIEKTPUKH
39 DJIEKTPUYECKUH TOK B METasuIax, 0 bubmuorexa [JOK
SKUJKOCTSIX U razax 05.02.2024 | https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKkas 1ernb U €€ COCTaBHbBIS 0 bubnmnoreka [JOK
4acTH 09.02.2024 = https://m.edsoo.ru/ff09f72a
41 Cuna Toka. JIaboparopHnas pabota 0.5 bubnuoreka [IOK




"M3MepeHue U peryJIipoBaHHUE CUITBI 12.02.2024 | https://m.edsoo.ru/ff0a8bd6
ToKa"
DNeKTpUUECcKOe HaMpsKEHHE.

42 Bonbrmerp. Jlaboparopnas pabota 0.5 bubnmoreka [JOK
"N3mepenue u peryanpoBaHue 16.02.2024 | https://m.edsoo.ru/ff0a%e14
HanpspKkeHus"

43 CormnpoTHuBiIeHUE TPOBOTHUKA. 0 bubnmoreka [JOK
Y aenpHO€ COMPOTUBIIEHUE BEIIECTBA 19.02.2024  https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMTPOTUBIICHUS | bubnnoreka [JOK
MPOBOJHUKA OT €T0 JUIMHBI, IIOIAN 22.02.2024 | https://m.edsoo.ru/ff0aa738
MIONIEPEYHOr0 CEUeHusl U MaTepuana”
3aBUCHMOCTh CHJIBI TOKA OT

45 HarpspkeHus. 3akoH Oma s 0 bubmmorexa [IOK

26.02.2024 | https://m.edsoo.ru/ff0aad4a
ydacTKa 1enu
JlaGoparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH CHIBI
46 TOKa, UYIIEr0 Yepe3 Pe3ucTop, oT 1 bubmmorexa [TOK
01.03.2024  https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U apalIeIbHOE 0 bubmuorexa [JOK
COEMHEHUS ITPOBOJHUKOB 04.03.2024  https://m.edsoo.ru/ff09f72a
JlaGopaTtopHas padora "IIpoBepka

43 [IpaBUJjIa CIIOKEHUS HAIIPSHKEHUHN IIPU | bubnnoreka [JOK
MOCJIEA0BATEIBHOM COCIMHEHUH JIBYX 11.03.2024  https://m.edsoo.ru/ff0aaa58
pe3uctopoB”

49 JlaGopaTtopHast padora "IIpoBepka 1 bubnuotexa [JOK
MpaBUJIa I CUJIBI TOKa IIpU 15.03.2024 | https://m.edsoo.ru/ff0aadle




napauieIbHOM COEIMHEHUU
pe3ucTopoB”

Pemrenne 3a1a4 Ha IPUMCHCHUC

bubmuorexa [JOK

50 3akoHa OMa 11
JU PASITAHOTO 18.03.2024  https://m.edsoo.ru/ffO0aaf8a
COCTMHEHMS TIPOBOTHUKOB
51 PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenua 22.03.2024  https://m.edsoo.ru/ff0ab124
JIabopaTtopHast padora "Omupeneinenue
52 a60TpI)1 1/111\)/10 IfOCTI/I JIIEK pHHeCKoro Bubmorexa ITOK
p " . P 05.04.2024  https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IICTTH ¥ IIOTPEOUTEIIH
53 3JIEKTPUUECKON PHEPTUU B OBIT Bubmaorexa IJOK
p p Y 08.04.2024  https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[TonroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DJIEKTPUIECKHE 3aps/bl.
54 3apsoKeHHBIE TENA U UX bubmmorexa [IOK
P . . 12.04.2024 @ https://m.edsoo.ru/ff0abd2c
B3auMOAeHCcTBHA. [10CTOSTHHBIN
ANEKTPUIECKUH TOK"
KonTponbHas pabota mo Teme
"DneKkTpudecKkue 3apsabl.
55 3apsoKeHHBIE TENa U UX bubmaorexa [JOK
P . . 15.04.2024  https://m.edsoo.ru/ff0abea8
B3auMOAeHCcTBHA. [10CTOSTHHBIHI
3IEKTPUYECKHI TOK"
56 ITocTosiHHBIE MATHUTHI, UX bu6mmorexa [IOK
B3aUMOJICUCTBUE 19.04.2024  https://m.edsoo.ru/ff09f72a
57 VYpoxk-uccnenosanne "N3yuenue bubnmoreka [JOK
TIOJIEH TIOCTOSHHBIX MAarHUTOB" 22.04.2024  https://m.edsoo.ru/ff0ac3d0
58 MarnauTHoe nosie. MarHuTHOE 1oJie bubnmoreka [JOK




3eMIIH ¥ €ro 3HaueHue 1A )KU3HU Ha 26.04.2024 @ https://m.edsoo.ru/ff0acOba
3emite
OnbIT OpcTeaa. MaroutHoe nose
59 3JIEKTPUUECKOro Toka MarauTHoe 0 buGnnorexa LIOK
P 29.04.2024  https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
[IpuMeHenue 31eKTPOMarHuToB B
60 texauke. Jlaboparopuas pabora 0.5 bubnmoreka [JOK
"N3yueHune neicTBUS MATHUTHOTO ' 03.05.2024 = https://m.edsoo.ru/ff0ac74a
T10JIs1 Ha MMPOBOJHUK C TOKOM"
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Vcrmoip30BaHme
AJIEKTPOJIBUTaTECH B TEXHUYECKUX
61 CTpPOMCTBaX U Ha TPAHCIIOPTE 0 bubmmorexa [JOK
Y P pre. 06.05.2024  https://m.edsoo.ru/ff0ac86¢
JlaGopaTopHnas pabota
"KoHCTpynpoBaHue 1 U3y4EHHE
paboThI aneKkTpoaBUraTens"
Omnsitel dapanes. 3akoH
62 3JIEKTPOMArHUTHOM MHIYKIIUU 0 bubmorexa LHOK
P Y ’ 10.05.2024  https://m.edsoo.ru/ff09f72a
IIpaBuino Jlenna
Onektporereparop. CrocoOs
MMOTYYCHHUS DIESKTPUUECKON DYHEPTHUH.
63 Sﬂei’(: OCTaH]_II/I;II){a ’ 0 bubmmorera [TOK
P 13.05.2024 = https://m.edsoo.ru/ff09f72a
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTrUuu
[ToaroToBka K KOHTPOJIBHOM paboTe
64 10 TeMe "DIIEKTPUUYECKHE U 0 bubmorexa HOK
" 17.05.2024 = https://m.edsoo.ru/ff09f72a
MAarHUTHBIE SIBIIEHUS
65 KonTponbhas pabota no teme 0 bub6nuorexa [IOK
"DNeKTpUYECKUEe U MArHUTHBIE 20.05.2024 | https://m.edsoo.ru/ff0acb14




sBieHus"

66 PesepBHblit ypok. Paborta ¢ Tekctamu | 0 bubmumoreka [IOK
1o teMe "Teruosele sABieHns" 24.05.2024  https://m.edsoo.ru/ff0acc5e
PesepBHblit ypok. Pabota ¢ Tekctamu
67 1o teMe "[locTossHHbII 1 0 bubmmorexa [OK
. 27.05.2024  https://m.edsoo.ru/ff0acdc6
IIEKTPUYECKUI TOK
68 PesepBuelit ypok. Pabora ¢ Tekctamu | 0 bubnuoreka [IOK
o teme "MarHuTHbie SBICHUS" 30.05.2024  https://m.edsoo.ru/ff09f72a
OBIIEE KOJIMYECTBO YACOB I10 63 145

I[TPOTPAMME




9 KUIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3YyYeHH s o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

| MexaHu4ecKoe ABMKCHHC, | 0 0 bubnunoreka LIOK
MarepuanbHasi TOUKa 05.09.2023 = https://m.edsoo.ru/ff09f72a

) Cucrema orcuera. OTHOCUTEIBLHOCTD | 0 0 bubmuoreka [{OK
MEXaHWYECKOT'O JIBMKCHHUS 06.09.2023 |  https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsIMONIMHEITHOE | 0 0 bubmmoreka [JOK
JIBIKEHUE 07.09.2023 @ https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 BrokeHne. CpeaHsast 1 MTHOBEHHAS 1 0 0 bubmorexa HOK
A - ~Pe 12.09.2023  https://m.edsoo.ru/ff0972a
CKOPOCTb

5 [IpsiMmonmHeHOE paBHOYCKOPEHHOE | 0 0 bu6nmorexa LIOK
JIBOKEHUE. Y CKOpEHUE 13.09.2023 | https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 aBHOYCKOPEHHOT'O ABMKCHUS 1 0 0 bubmmorexa LHOK
p yerop g ' 14.09.2023 | https://m.edsoo.ru/ff09f72a
I'paduk ckopoctu

7 CBo0Ooguoe magenne teir. OIbIT ! 0 0 but6mmorekxa [IOK
T'anunes 19.09.2023 = https://m.edsoo.ru/ff09f72a
PaBHOMEpHOE ABMXKEHUE TTIO

g okpyxHocTH. [lepnon u yacrora 1 0 0 bubmuoreka [IOK
obparenus. JInHeitHas U yrioBas 20.09.2023 = https://m.edsoo.ru/ff0ael176
CKOPOCTH

bubnunorexa LIOK

9 1 0 0

HenTpocTpemuTenbHOe yeKkopeHHe 21.09.2023 | https://m.edsoo.ru/ff09f72a




ITepBsiii 3akoH HproToHA. BekTop

10 UL 26.09.2023 https://m.edsoo.ru/ffO0ae612
JlaGopaTtopHast pabora "Onpenenenue
1 YCKOPEHHUS Tea pu bubmmoreka [JOK
PABHOYCKOPEHHOM JBHUKECHUU 110 27.09.2023 | https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM miockocty"
12 Bropoii 3akon HeroTona. Bbu6mumotexa [JOK
PaBHozelicTByIOIIAs cuita 28.09.2023  https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH HproTOHA. bubnuorexa [IOK
Cyniepnio3uniust Cuit 03.10.2023 = https://m.edsoo.ru/ff0ac982
14 Penrenue 3a1a4 Ha npUMEHEHUE bubnnorexa [JOK
3ak0HOB HproTOHA 04.10.2023  https://m.edsoo.ru/ff0aebbe
bubnunorexka LIOK
15 Cuna ynpyrocth. Jaon Tyka 05.10.2023 = https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
YIPYTOCTH» 10.10.2023 = https://m.edsoo.ru/ff09f72a
17 JlaGopatopHas pabota «OnpezneneHue bubmuoreka [IOK
JKECTKOCTHU IIPYKUHBI» 11.10.2023  https://m.edsoo.ru/ff0ace28
bu6mmoteka IIOK
18 Cia Tperi 12.10.2023  https://m.edsoo.ru/ff0af738
19 Pemrenne 3amga4 mo teme «Cuna bubnunorexa LIOK
TPEHUS» 17.10.2023 = https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
Kod(UIIMEeHTa TPEHUS CKOIBKCHHS " 18.10.2023  https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reMe "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cuna brbmorexa OK
" 19.10.2023  https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnuoreka [JOK




TATOTEHUA. Y CKOPEHUE CBOOOTHOTO 24.10.2023  https://m.edsoo.ru/ff0af044
TaJICHUS
Ypok-koHdbepenuus "JIBKeHUE TS
23 B:K r S)BlfTa HI/IOHHIIOFO eHTpa bubmorexa HOK
PyT TpapiTat HeHTp 25.10.2023  https://m.edsoo.ru/ff09f72a
(Conneunas cucrema). ['amakTuku"
Pemenue 3agau mo teme "Cuna
24 TSKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
. P 26.10.2023  https:/m.edsoo.ru/ffOafSfs
TATOTCHUS

)5 [IepBas kocMu4eckast CKOpOCTb. bubnuorexa [IOK
HeBecomocTth u eperpysku 08.11.2023 |  https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIbHOW TOYKH.

26 AOGCOIIOTHO TBEPIOE TEIIO. bubnnorexa [JOK
PaBHOBecue TBEpIOTO TEIIA C 09.11.2023 |  https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBIO BPAILLICHHUS

bu6mmoreka IIOK

27 M .

OMEHT cuitbi. LIeHTp TAkecTn 14.11.2023 | https://m.edsoo.ru/ff09f72a

)3 Pemenue 3agau mo reme "MomeHT bu6mmoteka IIOK
cuibl. Lentp Tsoxect" 15.11.2023  https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe

29 o TeMe "MexaHuJecKoe JBIKCHUE bubmorexa HOK

. " A ' 16.11.2023  https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Ten
KonTpomnpHas pabota mo Teme
30 "MexaHu4ecKoe JBUKEHUE bubmorexa HOK
. g " ' 21.11.2023  https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
Nmnynee Tena. Umnynbsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTIPYroe u brbmorexa [OK
P YAbEA HPYE 22.11.2023  https://m.edsoo.ru/ff0b07fa
HEYNpYroe B3auMoieicTBUE
32 Penrenue 3amad mo teMe "3akoH but6mmoreka [IOK




COXpaHCHHS UMITyJIbca" 23.11.2023  https://m.edsoo.ru/ff0b096¢
bubnunoreka LIOK
33 Mexaritieckast padoTa 1 MOILHOCTE 29.11.2023  https://m.edsoo.ru/ff0b0as4
34 PabGota critbl TSOKECTH, CHITBI bubmuorexa [IOK
YIPYTOCTH U CHJIbI TPEHUS 30.11.2023  https://m.edsoo.ru/ffOb0Odb8
JlaGopaTtopHas pabora «OnpeneneHue
35 paboThI CUIIBI TPEHUS TIPU bubnnorexa [JOK
PaBHOMEPHOM JBHKCHUU TEJA 1O 05.12.2023 | https://m.edsoo.ru/ff09f72a
TOPU3OHTAILHON TTOBEPXHOCTH»
36 Ypok-koHpepennus "PeaktuBHOe bubmmoreka [JOK
JBUKEHHE B IPUPOJIE U TEXHUKE" 28.11.2023 |  https://m.edsoo.ru/ff09f72a
CBs13b SHEPruM U paboThI. Bu6moteka [JOK
37
ITorennmansHas 3HEprust 06.12.2023 |  https://m.edsoo.ru/ff09f72a
18 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKON SHEPrUu 07.12.2023 | https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B bubmuoreka [IOK
MEXaHUKE 12.12.2023 | https://m.edsoo.ru/ff09f72a
40 JlaGopaTtopHast pabora «3yuenue bubmuoreka [IOK
3aKOHA COXPAHECHUS YHEPTUN» 13.12.2023  https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE H €TO bu6nunorexa LIOK
XapaKTEePUCTUKU 14.12.2023 |  https://m.edsoo.ru/ffOb1858
42 3aryxaromiue KoieoaHus. bubnuotexa [JOK
Brinyxennsie koneOanus. Pezonanc 19.12.2023  https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuecKkuil 1 NpyKUHHBINA bubmuoreka [IOK
MasTHUKHA 20.12.2023 | https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuo/ia KojebaHui OT KECTKOCTH bubmorexa LHOK
21.12.2023 | https://m.edsoo.ru/ff0b197a

MPYKUHBI U MAacChl TPy3a»




[IpeBparienue sHepruu npu

bu6nmmoreka [IOK

45
MEXAHNUYECKUX KOJIeOaHUsIX 26.12.2023  https://m.edsoo.ru/ff09f72a
JlabopaTtopHas pabora «Ornpeneneaue

46 ‘IaCTOI;BI Hpne Ifo a KOHC63€II/I§I buGnuorexa [IOK

PHOZA 27.12.2023  https://m.edsoo.ru/ffOblaec
MIPY>KUHHOTO MAasTHHKA)

A7 Pemienue 3agau no npoieHHBIM bubmmoreka [JOK
TeMaM 28.12.2023  https://m.edsoo.ru/ff0b197a
Mexannueckue BojHbL. CBOMCTBA

48 MeXaHndeckux BoJIH. IIpononbHbIe U Bubmiorexa OK

$HpoA 09.01.2024  https://m.edsoo.ru/ff0b2 1fe
MIOTICPEYHBIC BOJTHBI
VYpok-koHpepeHuus "Mexanuueckue
49 B(f)nHLI B Ti)é ; o; TENe Bubmiorexa OK
N P . 10.01.2024  https://m.edsoo.ru/ff09f72a
CelicMHUY€ECKHE BOIHBI

50 3ByK. PacnipocTpanenue u oTpakeHue bubmuoreka [IOK
3BYyKa 11.01.2024  https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "Habnronenue

51 3aBACUMOCTH BBICOTHI 3BYKa OT bubmaorexa LIOK

) Ve 16.01.2024  https:/m.edsoo.ru/ff09f72a
YacTOTHI

50 I'poMKOCTB 3ByKa U BBICOTA TOHA. bubmuoreka [IOK
AKYCTHYECKHI pe30HaHC 17.01.2024  https://m.edsoo.ru/ff09f72a

53 Ypok-koHpepenius "YapTpazByk u bubnuotexa [JOK
UH(Pa3BYK B IPUPOJIE U TEXHUKE" 18.01.2024  https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOIBHOM paboTe

54 110 TeMe ""3aKOHBI COXPAHEHU bubmmorexa LIOK

p ’ 23.01.2024 | https://m.edsoo.ru/ff0b2510
Mexannueckue KoueOaHus 1 BOIHBI"
KonTponbhas pabota no teme
55 "3aK0HBI COXpaHEeHUs. MeXxaHHdeCKHe Bubmorexa IOK
p ’ 24.01.2024  https://m.edsoo.ru/ff09f72a

KoJieOaHus ¥ BOIHBI"




56 DJIEKTPOMArHuTHOE MOJIE. bubnmnoreka HOK
DNIeKTPOMArHUTHBIE BOJHBI 25.01.2024 | https://m.edsoo.ru/ff0b2abe
57 CBOMNCTBA AJIEKTPOMArHUTHBIX BOJIH buGnuorexa [IOK
P 30.01.2024 | https://m.edsoo.ru/ff09f72a
Ypoxk-koudepenuus "kana
53 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX 31.01.2024  https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI1 cBsA3U"
VYpok-uccnenosauue "M3yuenue
P . A bubmuoreka [IOK
59 CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C
" 01.02.2024  https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOMIIBHOTO TeliehoHa
Pemenue 3a1au Ha onpenencHue
60 4aCTOTHI U JUIMHBI DJIEKTPOMAarHUTHOMN Bubmiorexa OK
P 02.02.2024  https://m.edsoo.ru/ff09f72a
BOJIHEI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 CKopocTh cBeTa. BomHOBEBIE CBOMCTBA bubmotexa HOK
P ' 06.02.2024  https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneiinoe
62 aCIIPOCTPAHEHUE CBETA. 3aTMEHUS bubmorexa HOK
pacpoctp . 07.02.2024  https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpaXE€HHUs CBETa. 3epKaa.
63 Pemenue 3a1au Ha mpuMeHEHNE BrbmroTexa [IOK
08.02.2024 @ https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Tpenominenue csera. 3aKoH bubmuorexa [JOK
MPEJIOMIIEHUSI CBETA 13.02.2024 | https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKECHHE
65 cBeTa. Mcnonb3oBaHue MOIHOTO bubnmorexa LOK
i 14.02.2024 = https://m.edsoo.ru/ffOb3c5¢c

BHYTPEHHETO OTPAKEHUS B




OIITUYCCKUX CBETOBOJaX

JlaboparopHas pabota
"UccnenoBanre 3aBUCUMOCTH yIJia

bubnunoreka LIOK

06 UIPCHIOMIICHIE CBETOBOTO IyHa OT Y 15.02.2024  https://m.edsoo.ru/ff09F72a
najJieHus Ha TpaHuIle "BO3ayX-
crekyio""

Ypok-koHpepennus "Vcnons3oBanne

67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUS: bubmmoreka [JOK
CBETOBO/IBI, OITUKOBOJIOKOHHAS 20.02.2024  https://m.edsoo.ru/ff09f72a
CBsI3p"

bubnunorexka LIOK
08 Jhui3il. OmTHHeckas Cilla ML 21.02.2024  https://m.edsoo.ru/fOb3f2c
. bubnuoreka [IOK

69 Hocrpoenne n3obpaxennuii B mHzax 22.02.2024  https://m.edsoo.ru/ffOb444a
JlaboparopHas pabota "Onpenenenue

70 (bOKyleorz paC(I:)TOHHI/ISI u olilmqecxoﬁ brbmmorexa [TOK

. 27.02.2024  https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparolIei TMH3bI"

71 Ypok-koHpepennus "Ontuyeckue bubmuoreka [IOK
JHMH30BbIE TPUOOPHI" 28.02.2024  https://m.edsoo.ru/ff0cOa7e

7 I'ma3 xak onTuyeckas cucTema. bu6nmorexa LIOK
3penue 29.02.2024  https://m.edsoo.ru/ff0b4684

7 Ypok-kondepentus "JlepexTo bubnmnoreka [JOK
3penusi. Kak coxpanuts 3penue" 05.03.2024 | https://m.edsoo.ru/ff09f72a
Paznoxxenue 6enoro cBera B CIIEKTP.

74 Oneitel HetoToHa. Cnoxkenue bu6muoreka [JOK
CIIEKTPaJIbHBIX LIBETOB. [lucnepcus 06.03.2024  https://m.edsoo.ru/ff0cOf4c
cBeTa

75 JlaGopaTtopHnas pabota "OMbITHI 11O bubnuoteka [JOK




pa3IoKEHUI0 0eJI0ro CBeTa B CIIEKTP U 07.03.2024  https://m.edsoo.ru/ff0cOe2a
BOCTIPUATHIO 1[BETA PEIMETOB MIPH UX
HaOJII0JIEHUH Yepe3 LIBETOBbIE
¢bmbTpe"
VYpok-npaktukyM "BonHOBbIE
76 CBIZ)fICTISI;l CBeTz:l\j[I[I/ICHepCI/Iﬂ, Bubmaorexa ITOK
12.03.2024  https://m.edsoo.ru/ff09f72a
uHTepdepeHys u auppaxaus”
77 OmnbiTel Pezepdopaa v mianerapHas bubmmoreka [JOK
MOJIEJIb aTOMa 13.03.2024  https://m.edsoo.ru/ff0c12a8
73 [Tocrynarer bopa. Moaens aroma
bopa 14.03.2024
Hcnyckanue v IOTJIONICHHE CBETa
79 atomoM. KBanTel. JInneliuaTsie bubmorexa HOK
19.03.2024  https://m.edsoo.ru/ffOc144¢
CIEKTPBI
20 Ypok-npaktukym "Habnronenue bubnuoreka [JOK
CIEKTPOB UCITyCKaHUs" 20.03.2024  https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmorera [OK
21.03.2024  https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
MOJENb 02.04.2024  https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE IpEBpAICHUS. bu6muoreka [JOK
M3oTtonsl 03.04.2024  https://m.edsoo.ru/ffOclal4
24 Pemenne 3amay o reme: but6mmorekxa [IOK
"PagnoakTuBHBIE TpEBpaAIICHUS " 04.04.2024  https://m.edsoo.ru/ff0c1bda
bubnunorexa LIOK
85 [Tepuon momypacnana 09.04.2024 | https://m.edsoo.ru/ff09f72a
26 Ypok-koHpepenus "PagnoakTuBHBIC bubnuotexa [JOK
W3JIyYEHHUS B IIPUPOJAE, MEAULIMHE, 10.04.2024  https://m.edsoo.ru/ff0c2126




TeXHUKe"

S nepuble peakuuu. 3aKOHBI

87 COXpaHEHHUs 3apsAJ0BOIO U MaCCOBOTO bubmmorexa [IOK
P e 11.04.2024  https://m.edsoo.ru/ff0c1c58

yucell

28 DHeprusi CBsSI3u aTOMHBIX sifiep. CBsi3b bubnmnoreka HOK
MaCChl U 3HEPTUH 16.04.2024  https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3agau no teme "SnepHeie bubmuoreka [{OK
peakiuu" 17.04.2024  https://m.edsoo.ru/ff09f72a

90 Peakuuu cunTe3a u geneHus saep. bubmmoreka [JOK
Nctounuku sHeprun CosHiia v 3BE311 18.04.2024  https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SAnepaas

91 sHepreTuka. JlelcrBus bubnnorexa [IOK
PaIMOAaKTUBHBIX U3Ty4YECHHUI HA KUBbBIC 23.04.2024 | https://m.edsoo.ru/ff09f72a
OpraHu3Msl"
[ToaroroBka Kk KOHTPOJIBHOM paboTe

90 1o TeMe "DIeKTPOMarHuTHOE TOJI€. bubmuoreka [IOK
DIIeKTPOMarHUTHBIE BOJTHBI. 24.04.2024 | https://m.edsoo.ru/ff0c223e
KBanToBsie sBieHus"
KonTponbHas pabota mo Teme

93 "DIeKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI. 25.04.2024  https://m.edsoo.ru/ff09f72a
KBanrtoBbie siBeHus"
[ToBTOpenue, oboOIIeHNE.

94 JlaboparopHble pabOTHI 110 KypC bubmmorexa [IOK
" P pv P " pey 30.04.2024 | https://m.edsoo.ru/ff0c245a

BzaumopeiicTBue Ten

[ToBropenue, 06001eHue. Perenne

95 ACYETHBIX U Ka4eCTBEHHBIX 33]1a4 110 bubmorexa OK
P 07.05.2024 | https://m.edsoo.ru/ff0c2572

teme "TeruoBble npouecchl”




IToBTOpenue, 0600eHNE. Permenue

96 aCUETHBIX M Ka4SCTBEHHBIX 3aa4 I10 1 0 bubnmorexa LHOK
P 8 o 08.05.2024  https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBsIxX qBurarenei"
IToBTOpenue, 0600eHNE. Permenune
97 ACUCTHBIX M KaUeCTBEHHBIX 3a1a4 I10 1 0 Bubmaorexa ITOK
P A 10.05.2024  https://m.edsoo.ru/ff0c2b30
teme "KII/] snexkrpoycTtanoBok"
[ToBTOpenue, o6oOIIeHNE.
98 JlabopaTopubIe PabOTHI O KYPC 1 1 buGnuorexa [IOK
" patop P " ypey 14.05.2024  https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBIIEHUS
[ToBTropenue, 06o0menue. Padora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 0 buGnuorexa [IOK
" 15.05.2024 | hittps://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTropenue, 06o0menue. Padora ¢
100 Texctamu 110 Teme "Konebanus u 1 0 bubnnorexa [IOK
" 16.05.2024  https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOopenue, o6o0mmenue. Pabora ¢
101 TekcTaMmu 110 TeMe "CBeTOBEIE 1 0 bubnuorexa [IOK
" 21.05.2024  https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTOpenwue, o6o6meHue. Pabora ¢
102 TeKCTallz\)/II/I o TeMe Hi(BaHTOBaSI u 1 0 bubnmorexa OK
" 22.05.2024  https://m.edsoo.ru/ff09f72a
saaepHas pu3uKa
OBIIEE KOJIMYECTBO YACOB I10 102 26

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJBI 1JIS1 YAEHUKA

* « dusuka: 8-i kiacc: 0a30BbIN YpOBEHb: YueOHUK, 8 kinacc/ [lepoimkun M. M.,
WBanoB A. U., AkimonepHoe obmectBo «M3aarensctBo «IIpocBemnienner
» ®usuka, 9 xnacc/ [leprimkun A.B., I'yrauk E.M., O61iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkunonepHoe oo0ecTBo «3naTenscTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ®usuka. COopHHUK BONPOCOB U 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapos, C.
B.Ilo3oiickuii, E. A. Mapon)

2.®uzuka. Tematuueckoe mianuponanue. 9 kiacc (aBrop E. M. I'yTHUK).

3. ®usuka. Tecrtol. 9 kinace (aBropsl H. K. Xannanos, T. A. XaHnHaHOBa).

4. duzuka. Jlunaktnueckue Marepuaisl. 9 kinacc (aBropsl A. E. Mapon, E. A.
Mapon).

5. ®usuka. COopHUK BOMPOCOB U 3aAa4. 7—9 knaccel (aBTophl A. E. Mapos, C.
B. Ilo3zoiickuii, E. A. Mapon

6.Duzuka. Tectsl. 8 kitacc (aBTopsl H. K. Xannanos, T. A. XaHHaHOBA).

7. ®uzuka. Jlunaktnueckue Marepuaiinl. 8 kiacc (aBropsl A. E. Mapon, E. A.
Mapon).

8. ®usuka. COOpHUK BOMPOCOB M 3a7a4. 7—9 kiaccel (aBTo-phl A. E. Maposn, B.



[Tozoiickuii, E. A. Mapon).

6. DIEKTPOHHOE MPUIOKEHUE K YUCOHUKY

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://www.fizika.ru

http://college.ru/fizika/

http://fiz.1september.ru

http://www.school.mipt.ru

http://www.e-science.ru/physics

http://metodist.1bz.ru/
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