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MHNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO O00IIEro o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTENbHON MPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpaMmbl 10 (U3MKE HANpaBlIe€HO HAa (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH OOYYarOIIMXCS M OPraHu3alMio H3ydyeHUs
¢u3MKN Ha AEATeTbHOCTHOM OocHOBEe. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpaMmma mo ¢Qusuke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueil mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka ABISIETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeNoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HaHMs, TO €CTh CII0CO0a MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzyuenne ¢usukun Ha 0a30BOM ypOBHE TMpEAINOJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JaHHblE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BBIBOIOB.

[lenn wusyueHus ¢GU3MKA HaA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konnenmuum npenogaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3zoBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTEe/IbHbIE MPOTPAaMMBl, YTBEPKIAEHHONW  peIIeHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TIPEICTABICHUA O POJIM (U3MKH 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 3THX Iejield MmporpaMMbl 1O (U3WKE Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETECHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3NUYECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUyE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJFOAAaTh MMPUPOIHBIC SBJICHHS M BBITOTHATE OIBITHI,
nabopaTopHble paOOTBI M JKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEldl (PU3HNUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHNE WH(DOPMAITUH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus otBoAuTcs 68 yacoB: B 8 kimacce — 35 gacoB (1 yac B Henento), B 9
kiacce — 34 gaca (1 yac B Heneno).



[Ipennaraemsiii B mporpaMmMe no (u3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAWBUIYaIbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
8 KVIACC

Paszneu 6. TenuioBbie iBJICHUA.

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

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucranmnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUU MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss 3Heprus. CrocoObl HM3MEHEHHs BHYTPEHHEW HHEPruu:
TeIIonepeaaya 17} COBEpLICHUE padoTHI. Bunsl TEILIONEPEAAYH:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3ITyUYEHHUE.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BelecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. [lmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenbHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BrnaxnocTts Bo3myxa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpaHEHMs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpavuu.

1. HaGmrogeHue 6pOyHOBCKOTO JBUXKCHUSI.

2. HaGmonenue nuddysun.

3. HaOmronenue siBineHui cMauyMBaHUs U KaWJUSIPHBIX SBJICHUM.

4. HaOmroieHue TeraoBoro pacumpeHus Tell.

5. M3MeHeHue naBieHusi raza Nnpu M3MEHEHUH OObEMa W HarpeBaHUU WM

OXJIaXICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATypBhI.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBanue nipu coBepiieHuu pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HaGnronenue KureHus.



12. HabnrogeHue nocTosiHCTBa TEMITEPATYPbI MTPH TIJIABJICHUH.

13. Moaenn TeIIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJIOHE MIMPUIIA.

OnbITel, AEMOHCTPUPYIOIIUME 3aBHCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOI TPyOKE OT TeMIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OSHEPruM Tejla B pe3ysibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA NPU CMEUIMBAHUU XOJOJHOU H

ropsiuer BOJIBL.

9. OmpeneneHne KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  IpH

TEIJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCHapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MarHUTHbIE SIBJICHUSI.

OnekTtpu3anus Tel. [Ba poaa sieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKTY TETIaMH ).

Onektpuueckoe mnone. Hanpspk€HHOCTH 3nekTpuueckoro mnods. [IpuHuun
CYTIEPITO3UIINU DICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA DJIEKTPUYECKUAN 3apsl.
Crpoenne aroma. I[IpoBONHMKM W  JHMAJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKAa.
M CTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIrIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHUKA. YACIbHOE COMPOTHUBJICHHE BemiecTBa. 3akoH Oma
o ydactka uend. llocnemoBarenbHoe W mapajuieNibHOE — COCIMHEHHUE
ITPOBOJIHUKOB.



PaGora u MoOIIHOCTH 3MEKTpUYEecKoro Toka. 3akoH Jxoyms—JIenna.
DReKTpUYecKre IeNu U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtosnHble  MarauThl. B3ammojeilicTBHE  ITOCTOSHHBIX  MarHuTOB.
MarautHoe 1moie. MaruuTHoe moJje 3eMIM M e€ro 3HaueHHe I JKHU3HU Ha 3eMIIe.
OneiT  Opcrega. MaruuTHoe TMoje  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHrE dIEKTpOMAarHuTHON MHAyKIuuU. [IpaBuio JleHna.
DnekTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPsJI0B.
ITpOBOTHUKH U JUIJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.
McTOYHHKH TTIOCTOSTHHOTO TOKA.
JIercTBUS 3IEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIN pasps.
. U3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 21eKTpUueCcKOro HAMPSKEHUST BOJTBTMETPOM.
. Peocrar n marasuH cOnpOTHUBIIEHUN.
. BzaumoieiicTBrue NOCTOSTHHBIX MarHuTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ICIICHUS TTOJHOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.
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. OnwIT Dpcrena.

. MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

. JleicTBHE MarHMTHOTO MOJISI HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIeHUS JIEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOIO TOKa OT YCIOBHM €ro
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BO3HUKHOBEHUSI.
. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

N
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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 peryJIupoBaHKUe HAIIPSKEHUS.

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
CEUYEHUA U MaTepHaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOrO TOKA, BBIAEISIEMON Ha
pe3ucTope.

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

Omnpenenenue KII/] narpeBarerns.

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, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbI TOKA W HamlpaBJeHUsS TOKa B
KaTyIIKE.

N3yuenne neicTBUsI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpyupoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBICHUSI AJICKTPOMArHUTHOW WHAYKIIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAYCHHWS W HaIpaBJICHUS WHIYKIMOHHOTO
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. PaBHOoyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOe
najgenue. OnbIThl ["anumes.

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

ITepsbiii 3ak0H HbtoToHa. BTOpoit 3akon HeroToHa. Tperuit 3akoH HeroToHA.
[IpuHIMII CYTIEPHO3ULINU CHJL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxeHnue mianeT BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTh U nieperpysKu.

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

Nmnynec Tena. M3menenne nmnyinbca. UMmynibe CHiibl. 3aKOH COXpaHEHHUS
MMIIyJibCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxatou npyxxuHsl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnrogeHue MexaHMYECKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyT€W WU TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUAKEHHS.

HccnenoBanrie Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBUXKECHUS.

HabGnronenune nBmkeHus Tea Mo OKPY>KHOCTH.

Hab6nronenne MexaHMueCKuX SIBICHHM, TPOUCXOISIINX B CUCTEME OTCUETa

«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JABHKCHUHU

OTHOCUTENBHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTh YCKOPEHHS TeJla OT MAacCChl Te€Jla U JCHUCTBYIOLIEH HA HETO
CHJIBI.

o vk~ w



9.

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

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUH TEJ.

M3meHenue Beca Tesna pyu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHHEe NMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

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

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM NaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBMKEHUU Tena Mo ACHCTBUEM
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
[IapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

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

[IpoBepka TruUIIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJd HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIAE TPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

Omnpenenenue kKodphuireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON IOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYrOCTH TpU  MHOABEME TIpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXPaHECHUS! SHEPTUH.

Pasznen 9. Mexann4yeckue Koje0aHusi U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: epro,
4acToTa, aMIUINTYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
[IONepeYHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacInpOCTPAHEHUS.
Mexanuyeckue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBL.



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

S A T o

4. HccnenoBaHue 3aBUCMMOCTHU TIEPHO/Ia KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBHUCHUMOCTU TepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJia  KojeOaHui
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJTHOTO MaJeHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTpOMArHuTHoIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. HMcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.
Hemoncmpauuu.
1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuwie pabomul u onvimol.
1. V3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIHHOTO
tenedoHa.
Pa3gen 11. CBeToBbI€ SIBJIEHHS.
JlyueBas MOJEJIb CBETAa. HUctounukn CBeETAa. [IpsimonuHeHOE
pacrnipoctpanenue cBera. 3atmenusi Connina u Jlynsl. OTpaxenue cBera. [lmockoe
3epKaJIo. 3aKOH OTPAXKEHHUSI CBETA.



[Ipenomnenue cBera. 3akoH npesomieHus cBera. llomHoe BHyTpeHHee
OTpaxXeHHE cBeTa. licrmonp30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUSA 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 Hpiotona. Croxenue
CIEKTpaJbHBIX IBETOB. JlMcepcus 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 pacCEUBAOIIEH JIUH3E.

[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.

HccnenoBanrie 3aBUCUMOCTH yria OTpa)K€HHsS CBETOBOTO Jy4ya OT yria
najicHusl.

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

[Toy4yenune n300pakeHU ¢ TOMOIIBI0 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 u manerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

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

spa.

Hyknonnas wmogzens aromHoro sgpa. HM3oromsl.  PaguoakTuBHBIE

npespauienus. [lepuoa nomypacnana aTOMHBIX IED.



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 .

Snepnass sHepreruka. JleMCTBHUS paguOaKTHUBHBIX H3IYyYECHHU Ha IKUBbBIC
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 uznydeHus: IpUPOTHBIX MUHEPATIOB U POTYKTOB.

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--0000MTAIONIUN MOAYJIh IPEAHA3HAYEH /I CUCTEMAaTU3aIluU
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 yUEOHBII MpeIMeET.

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

[TpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JaHHOTO pas3Jielia peann3yeTcs
32 CY€T TOro, 4YTO OOy4YaroIIHMecs BBIMOJIHIIOT 3aJaHus, B KOTOPHIX UM
npearaeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacrmo3HaBaTh M HAy4YHO OOBSICHSTH
dbu3nYecKue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCITIOJIb30BaTh HAYYHBIE METOJIBI UCCIICOBAHUS (PU3UUECKUX SIBICHUH, B TOM
yucie A1l IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX HICTOUHUKOB



HHEPIrUM Ha OCHOBE 3aKOHA NPEBPAILECHUS U COXPAaHEHUs BCEX M3BECTHBIX BHUJIOB
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 JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yNbTATOB.

B pesynbprare nsyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’KaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 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
IOCTPOEHUS, 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 JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

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

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TPaBWII OE€30IaCHOTO TOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedieKCHH, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTH€ B PEIICHUH MPAKTHUYECKUX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



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

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

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 — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
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
ApYyTrux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME JNe(PUIIMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTU
du3uKY;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETCHUM HOBBIX (HUIUUYECKUX
3HAHUM;

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

e — OLEHKA CBOMX JEWCTBUHA C YYETOM BIMSHHMS HA OKPYKAIOUIYIO Cpeny,
BO3MOKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS MporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHBIC yUeOHbBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue J1eficTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAaHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIMYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOM (duznueckoi
3a7aun (CpaBHEHUE HECKOJIbKUX BapHaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY IUJIaHy OIBIT, HECIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIIEIOBAHMS;

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

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTHI U 3alpOChI MIPHU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMaAIIMU W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJEHUsI Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM 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 MUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEICTABIATh PE3YIbTAThI BHIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh JEUCTBUS
no €€ JMOCTIKEHUIO: paclpelessiTb poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABICHUIO W KOOPAMHHUPYS CBOM JEUCTBUSA C JPYTUMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISBJISITH IIPOOJIEMBI B J)KM3HEHHBIX M YUYEOHBIX CUTYyalMsX, TPEOYIOLINX
JUIs pelieHus (pU3NYeCcKUX 3HaHUi;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PELICHUs B TPYyIIE, MPUHATHE PELICHUN
Tpynmoin);

CaMOCTOSITENIbHO COCTAaBJISATh AJITOPUTM peleHUs (PU3HUECKOH 3a1auul Win
IJlaHa MCCIEOBaHUSl C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3NYecKOro HMCCIENOBaHMSI WJM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIU U YCIOBUSAM;

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



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/yXa, TEeMIEpaTypa, BHYTPEHHSAS SHEpPrusi, TEIUIOBOM JBHUIaTellb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
pa3nyuath SBJICHUS (TEIUIOBOE pacIIMpPEHUE M CKaThe, Tervionepesaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TeTI0NPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHUCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHTYKIIHSI)
[0 OINWCAHWI0 MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3NYECKUX SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBJICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3amMep3aHue BOJOEMOB,
MOpCKue OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, SJIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MotoCOB, pOJb MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAsl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TeEIUioTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHUs, yaelbHAs TEIUIOTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MaIllUHbI, OTHOCUTEIbHASI BIAXXHOCTh BO3yXa, JJICKTPUUYECKHUM 3aps,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yAeIbHOE  CONPOTUBIEHWE  BelIecTBa, paboTa W MOIIHOCTh



NEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
($u3NYECKU CMBICI WCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
bu3nYeCKUX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

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 JJis yyacTKa LIEeTH, 3aKOH
Jlxoyns—JIleHna, 3akOH COXpaHEHUs DJHEpPrUMM, IIpH 3TOM J1aBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBAaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
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 BEIMYMHBI: Ha OCHOBE aHajIu3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JNAHHBIX U1 pElIeHHs 3aJadyd, BbHIOMpATh 3aKOHBI U  (QOPMYIIBI,
HEoOXOJuMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKOMN BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(U3MYECKUX METOIOB, HCIOJb3ys ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IPOBEPSIEMOE TMPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
(bu3MYECKUX CBOMCTB Tel (KamWIUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUHM OT I[BETa U3JIydaromled (Morjoliaromei)
NIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphl KUIAKOCTH U
IIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
AIEKTPUYECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHuTHOIO MOJs HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWUTA,
CBOMCTBA DJEKTPOJBUTATENSl IMOCTOSHHOTO TOKa): (OpMYIUpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000pyOBaHUs, OMUCHIBATH XO/1 OMbITAa U (HOPMYIUPOBATH BHIBOIBI;



BBIMIOJHATh  NPSIMBIE  W3MEPEHUS  TEMIEpaTypbl, OTHOCHTEIbHOM
BJIQKHOCTH BO3/lyXa, CHUJbl TOKa, HANPSDKEHUS C HCIMOJIb30BaHHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEIIHOCTH;
IPOBONUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Ipyrol C HCHOJB30BAaHMEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJA MOMEPEYHOTO
CEUEHUs U YAEIBHOIO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsKEHUs Ha IMPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIEJOBATEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): ITUIAHUPOBATh HCCIEOBAHHE, COOUpPATh YCTAHOBKY 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 ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, pabdoTra U
MOIIHOCTh JJIEKTPHUYECKOT0 TOKa): IJIAaHHPOBATh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENys MPEAJIOKEHHOU MHCTPYKLUH, U
BBIUUCIIATh 3HAUEHHUE BEJINUMHBI,

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKOW IHEPTHH, DIEKTPOOCBETHTEIHHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIOJIb3Ysl 3HAHMUS O CBOMCTBax (DPM3MUYECKUX SIBJICHUN U HEOOXOIUMBIE
(bu3nuecKne 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA W HM3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM © CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbI AJIEKTPUUYECKHX
Henen ¢ nociaeAoBaTesIbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKHUX LIETICH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCETHEBHOM
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
WNHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUM M IyTEM CpPaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
ABJIIETCS] IPOTUBOPEUYNBON MIIM MOKET OBITH HEJOCTOBEPHOM;
MCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--NOMYJISIPHYIO
JUTEpaTypy (pU3MUECKOro coAepikaHMs, CIPABOYHBIE MaTEepUAbI,
pecypcebl cetu MIHTEpHET, BiIaieTh 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 4YHucie MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IIPOEKTHOM WJIM MCCIENOBATENBCKON NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TNOHATHIHBIA anmapat Kypca (u3ukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEJOBAHUN (DU3UUECKUX
IPOLIECCOB paclpeAeisiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBIIOJHEHUEM IUIaHa JCUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBaTh COOCTBEHHBI BKJIaa B
NeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(IUKTHI.

K xonIy 00yuenus B 9 kJacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTEeMa OTcuéra, MarepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEIBbHOCTh MEXAHWYECKOTO JABWXXEHHS, Aedopmarius
(ynpyrasi, mjaacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3Ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(QPa3ByK M YIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CIIEKTPBI UCITYCKAHMSI U TOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHUs,
W30TOIBL, SIAEPHAS] SJHEPIETUKA;

pasznuyaTh SBJICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHXKEHUE, CBOOOJIHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUJKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTpaKCHHUE
3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE WU MPEIOMIICHHE



CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEHUE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NOPOSBICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUU B
OKpyXaomeM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPO/IE:
MIPUJIUBBI U OTJIMBBI, IBHUKEHUE MIaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, LBETa TE,
ONTUYECKHUE SIBJICHUS B MPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO HW3IyYCHWH, €CTeCTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE JyYd, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOJHBIX MHUHEpAJOB, JICWCTBUE PAAUMOAKTUBHBIX W3IyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BENUYMHBI (CpeHSSi U MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAJEHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, INOJHAsg MEXaHW4YecKas »SHeprus,
NEepUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUSI CPENbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMbIX BEJIUYMH,
0003HaYeHUsI M €IWHULBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTHUMH BEJIMYHHAMM,
CTPOUTH 'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEPHO3ULMA CHJI, NPUHUUI OTHOCUTENbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alUCBIBAaTh €I0 MaTEMAaTUYECKOE BBIPAKEHNUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
IPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBACHEHHE U3 23
JOTMYECKHX ILIAroB C ONOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparolmuecs Ha cucteMy u3 23
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOYHBIE JTaHHBIE, BBIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PELIEHMS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3mueckon
BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIACIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH U OTIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPaHEHHUs HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW MPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IMpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONHUCBHIBaTh XOJ ONbITA W  €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

POBOJNUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe U3MepsaeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCTIONb30BaHUEM TIPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOPOCTH, TMEpHOJIa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHus W yria MpejloMJIeHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAaMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYyYEHHOW 3aBUCHMOCTH



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

MPOBOJIUTHL KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIMYUH (CPEIHSISA
CKOpPOCTh M YCKOPEHHE Tella TIpU PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUsI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWW MaTeMaTUYecKoro W TMPYKUHHOTO MAasiTHHKOB,
ONTHYECKasT CHWJia COOMparomell JWH3bI, pPaJAHOaKTUBHBIN  (oH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCICPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHHS, CIETys TPEII0KEHHON MHCTPYKIINH, BBIYUCIATH
3HaYCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YIbTaThl C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIT;

cO0JII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOPaTOPHBIM
00opy1I0BaHUEM;

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

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXoauMmble (usmyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMparoLIel JINH3E;
NPUBOAUTh  MpUMEphl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (DU3MUECKUX 3HAHWNA B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTH MPpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHHUSA
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY>KaIoIIeH cpejie;

OCYIIECTBIISITh TOMCK HMHPOpMAIMK  (PU3NYECKOTO  COJCpKAHUS B
HuTepHete, caMocTosATENHHO (HOPMYIHPYS MOUCKOBBIN 3apOC, HAXOAUTH
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH MOJYY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUUN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUEecKOoro coaepKaHHs, CIPaBOYHbIE MaTepHAaIbI,
pecypchl ceti MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJIBKUX HCTOYHUKOB (DHU3UUECKOTO COACpHKAHMUS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIAThH
BBICTYIUICHHE IIpE3eHTalMel ¢ Y4éToM O0COOEHHOCTEH ayJIuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHMe pa3geioB U TeEM nmudpoBbIe
Ne /it P Kourtpoasnsie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 C % 4
TPOCHHE 1 CBOMCTBA BEHlecTRa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 10 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 14
Pa3nes 2. DinekTpuyecKkue H MATHUTHBIE SIBJICHUSA
21 DNeKTpUYecKue 3apsiabl. 3apsHKEHHBIE Tella 3 | bubnmnoreka [JOK
) U UX B3aUMOJICHUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 i % 10 1 7
OCTOAHHBIH STCKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHEBIC SIBIICHUS 4 1 1 bubmmorera [TOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 2
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 18
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 35 3 14




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 ) 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 B3aumonelicTBue Ten 8 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 4 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 14
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 5 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 5 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 10
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE TOJIE U 3 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 3
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 2 1 bubnmoreka [JOK




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

4.2 JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 3 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eoro cBera B CIEKTP 2 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 18







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Jlara uudgpoBbie
Ne ni/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIOKECHUS
| MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH 1 bubnuorexa [JOK
U UX OIBITHBIE TTOATBEPKACHUSA https://m.edsoo.ru/ff0a5256
Macca u pazmep aTOMOB U MOJIEKYJI
Mopaenu TBEpIOTO, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIIECTBA
OOBsicHeHHEe CBOUCTB TBEPOTO,
2 JKHIKOr0 ¥ ra3000pa3Horo bubmmorera [TOK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHMI BEIIeCTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUU
Kpucrannuueckue u amopgHbie Tena. 1
bu6mmoreka [IOK
3 CmauuBaHMe U KallWJUISIPHOCTb.
https://m.edsoo.ru/ff0a5800
[ToBepxHOCTHOE HATSKEHUE
TemnmoBoe pacuiMpeHne U CKaTHe. 1
4 Temneparypa. CBs3b TeMIiepaTypbl bubnnorexka [JOK
CO CKOPOCTBIO TEIUIOBOI'O JBMKEHUS https://m.edsoo.ru/ff0a5530
YacTHIL
Buytpennss sneprusi. Crioco6bt 1
. bubnuorexa [JOK
5 W3MEHEHUs BHYTPEHHEN YHEPTUU.

Bupasl Terionepenayuu

https://m.edsoo.ru/ff0a5a26




Ypok-koudepennus "IIpakTuueckoe

6 HUCIIOJI30BAHUE TETJIOBBIX CBOMCTB 0.5 bubnuorexa [JOK
BELLECTB ¥ MAaTEPHUAJIOB B LIEIAX ’ https://m.edsoo.ru/ff0a5c60
sHeprocOepexeHus"

7 KonnuectBo TemioTel. Y aenbpHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6412
YpaBHEHHE TEIIOBOTO OaaHca.

TennooOMeH U TeTIOBOE paBHOBECHE

g Jlaboparopnas pabota 0.5 bubnuorexa [JOK
"UccneqoBaHue ABJICHUS ’ https://m.edsoo.ru/ff0a7088
TEII000MEeHa MPU CMENTUBAHUN
XOJIOAHOU U Topsiueit BoabI"

Pacudet konmyecTBa TEMIOTHI,
He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja

9 Y BBIAEIISIEMOTO UM MPU OXJIAKJICHUU. 0,5 ngs/iﬁféigg/lfma 6bb0
JlaGopatopHnas pabota "Onpeznenenue
YACIBHOU TEIJIOEMKOCTH BerecTBa"

DHeprus TOIUIMBA. Y IeibHas TEIIoTa

10 cropanus. [lnaBnenue u bubnnorexka [JOK
OTBEPAECBAHUE KPUCTALUIMYECKUX TEIL. https://m.edsoo.ru/ff0a7bSa
VY nenpHas TenaoTa miaBJIeHUS
JlaGopatopHnas pabota "Onpeznenenue

11 yeIbHOM TEIIOTHI TUIaBJICHUS Jibjia". 0.5 bu6mmorexa [IOK
[Tapoobpa3zoBaHue 1 KOHJIEHCAIIHSL. ’ https://m.edsoo.ru/ff0a72fe
Hcnapenue
Brnaxnocts Bo3ayxa. JlaboparopHas

12 padora "Onpeenere 05 .
OTHOCUTENIbHOM BJIAXXHOCTU BO3ayXxa"

13 Pemenue 3agad Ha onpeneneHue




14

15

16

17

18

BJIQKHOCTH BO31yxa. [IpHHIIATIBI
pabOTHI TETUIOBBIX JBUTATEIICH.
[TapoBas TypOuHa. [IBurarens
BHYTPEHHETO CTOPaHHUS

KIIJI TermoBoro aBurates.
TemnoBele ABUTraTEIN U 3aIUTA
OKpYKarouiei cpeapl. 3aKoH
COXpaHEHHUS U MPEBPAIICHUS IHEPTUU
B TEIUIOBBIX IMpoIleccax

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTna"

KonTponbHas pabota mo Teme
"TermnoBble siBIecHUA. V3MeHeHne
arperaTHbIX COCTOSIHMI BeliecTna'.
Onektpuzarus Ten. [[Ba pona
AIEKTPUUCCKUX 3aPSI0B

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHAYKIUEN U TIpU
CONMPUKOCHOBEHUH".
B3anmoneiicTBre 3apsyKeHHBIX TEII.
3akon Kymnona

DNEKTPUUECKOE MOJIE.
HanpspkeHHOCTD 3J1EKTPUUYECKOTO
nosist. [IpuHnun cynepnosunuu
aNeKTpudeckux nojei. Hocurenn
ANEKTPUYECKUX 3apsI0B.
DnemeHTapHbIi 3apsa. CTpoeHue

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

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

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

0,5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a




aToMa

IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH

19 COXpaHEHUs 3JIEKTPUUECKOTO 3apsa. bubmumoreka [IOK
Pemenue 3aga4 Ha npyuMEHEHUE https://m.edsoo.ru/ff0a8ef6
CBOMCTB AJIEKTPUYECKHUX 3apsAI0B
DNEeKTpUUECKUH TOK, YCIIOBUS €T0

20 cyuiectBoBaHus. IcTOUHMKH bu6mmoreka [IOK
3IEKTPUYECKOT0 ToKa. JleicTBus https://m.edsoo.ru/ff0a95a4
3IEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Jleiictue
AJEKTPUYECKOTO I0JISI Ha

21 MIPOBOJTHUKY U JIUDJICKTPUKH". 0,5 bubnmorexa LHOK

g https://m.edsoo.ru/ff0a9838

DNeKTpUYECKU TOK B MeTaJlax,
KUIKOCTAX U razax
DnexTpuueckas LUenb U €€ COCTaBHbIE

” yactu. Cuna Toka. JJaboparopnast bubnuotexa [JOK
pabora "M3mepenune u https://m.edsoo.ru/ff0a8bd6
peryaupoBaHue CHIIbI TOKa"
DNeKTpUUECKOe HANPSKEHHE.
BoasT™metp. JIaboparopnas pabota

7 "N3mepeHue u peryinpoBaHue 05 bubnnoreka [JOK
HanpspkeHus". ConpoTuBIEHNUE https://m.edsoo.ru/ff0a9%e14
IIPOBOJHUKA. Y IEJILHOE
COIIPOTHBIIEHUE BEILIECTBA
JlabopaTopHas pabota "3aBUCUMOCTh
AIEKTPUIECKOTO COMPOTUBIICHUS bubnmnoreka [JOK

24 IIPOBOAHUKA OT €r0 JUINHBI, INIOIaau 0,5 https://m.edsoo.ru/ff0aa738

MIOTIEPEYHOI0 CEUYEHUs U MaTepuana’.
3aBUCUMOCTb CHJIBI TOKA OT

https://m.edsoo.ru/ff0aa44a




HanpspbkeHus. 3akoH Oma st
ydacTKa [enu

JlaGopaTopHas pabora
"UccnenqoBaHue 3aBUCUMOCTU CHIIBI
TOKa, UYIIETO Yepe3 PE3UCTOp, OT

25 CONPOTUBIICHUS PE3UCTOPA U 0,5 bubmorexa HOK
" https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope’.
[TocnenoBarenbHOE U MapaIICIBHOE
COCJIMHEHHUS TIPOBOJHUKOB
Jlaboparopnast padora "IIpoBepka
MIpaBUJIa CIOKEHHSI HAMIPSHKCHUN TIPH
MOCIEI0BATEIILHOM COCIMHECHUU bubmuorexa [JOK
26 nByx pesuctopoB' JlaboparopHas 1 https://m.edsoo.ru/ff0aaa58
pabora "IIpoBepka nmpaBuia st https://m.edsoo.ru/ff0aadle
CWJIBI TOKA TIPHU MapaiIeIbHOM
COEJUHEHUH PE3UCTOPOB"
Pemenue 3aga4 Ha npuMEHEHNE
3akoHa OMa JJ1s pa3InyHOTO bubnmnoreka [JOK
27 COEIMHEHHS TIPOBOJHUKOB. PaboTa u https://m.edsoo.ru/ff0aaf8a
MOLIHOCTb JJIEKTPUYECKOI0 TOKA. https://m.edsoo.ru/ff0ab124
3akoH Jlxxoynsa-Jlenna
JlabopaTtopHas pabota "OnpeneneHue
pPaboTHI M MOIIIHOCTH JIEKTPUUECKOTO
ToKa". DIEKTPUUECKHE LIETHU U Bubmzorexa LIOK
28 HOTpEGUTEIH SIEKTPHIECKOi 0,5 https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE
29 KonTponbnas pabora no teme bubnmoreka [JOK

"DneKkTpuuecKue 3apsbl.

https://m.edsoo.ru/ff0abea8




30

31

32

3apsiKEHHbIE TeJla U UX
B3auMoacucTBus. I1ocTOSHHBIN
ANEKTpUYECKUI TOK"

ITocTostHHEIE MAarHUTEI, UX
B3anuMoOJielicTBHE. MaruuTHoe moJe.
MarsauTHOE 110JIe 3eMJIH U €T0
3HAUYCHUE JIJIA KU3HU Ha 3emiie

OnbIT OpcTena. MaroHutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTyIIKH C TOKOM.
Jlaboparopuas pabota "HN3yuenue
JICHCTBUS MarHUTHOTO I10JIS Ha
MIPOBOJIHUK C TOKOM"

DNEeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANEKTpo/IBUTaTENIeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlabopartopHnast pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIEKTpOaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubmuorexa [JOK

0,5
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [JOK

0,5
https://m.edsoo.ru/ff0ac86¢

33

OmnsiTel @apanes. 3akoH
ANEKTPOMArHUTHOM WHIYKITHH.
[IpaBuno JleHma. DnekTporeneparop.
CriocoObl osydeHus AeKTPUIecKoil
SHEPTHUH. DIIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUU

34

Kontponbhas paborta mo teme
"DNeKTpuUeCcKue U MarHUTHBIE

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




sBJIeHUS"

35 PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

35

7,5




9 KUIIACC

KosauyectBo yacos DJIEKTPOHHbBIE
Jara uudposbie
Ne ni/m Tema ypoka Kontposbubie IIpakTnueckue
Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
MexaHn4eckoe JTBUKEHUE.
MarepuanbHas Touka. Cucrema
bubmuoreka [IOK
otrcuera. OTHOCUTEIBHOCTD
1 https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS.
a . https://m.edsoo.ru/ff0ad19a
PaBHOMEpHOE ITpsIMONIMHEITHOE
JBUKECHUE
HepaBHoMepHOE pAMOIMHENHOE
nBuxeHue. CpeHsss U MTHOBEHHas
CKOPOCTh
[TpstmonMHENHOE PaBHOYCKOPEHHOE | bubmuoreka [IOK

JIBHKEHUE. Y CKOpEHHUE
CxopocTb MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOT'O JABM)KEHUS.
I'paduk ckopoctu

https://m.edsoo.ru/ff0ad8d4




JlaGopaTtopHnas padora "Onpenenenue
YCKOpPEHUS Tella IPH
PaBHOYCKOPEHHOM JIBI)KEHUU TI0
HaKJIOHHOM TIOCKOCTH"

CBobOoaHoe maaeHue tei. OmnbIThI
lanunes

PaBHOMEpHOE ABMXKEHUE TIO
okpyxHocTu. [lepuon u yactora
oOpartenus. JIuneiinas u yrimonas
CKOPOCTH

LleHTpoCTpEMUTENBHOE YCKOPEHHE
ITepsriii 3akoH HptoTOHA. BekTop
CHUJIBI

Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIAA cHla

Tperuii 3akoH HeroTOHA.
Cyniepnio3unust Cuit

Pemenue 3aga4 Ha npUMEHEHUE
3ak0HOB HproTOHA

Cwuita ynpyroctu. 3akoH ['yka

Pemenue 3amau o teme «Cuna
YIPYTOCTHY

JlaGopaTtopHas pabota «OrnpeneneHue
YKECTKOCTH TIPYKHUHBDY

Cuna TpeHus

0,5

0,5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ael176

bubnunoreka LIOK
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ac72a

bubmmoreka IIOK

https://m.edsoo.ru/ff0ac982
https://m.edsoo.ru/ff0acb6¢
https://m.edsoo.ru/ffO0aeca?

but6mmoreka [IOK
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738




Pemenue 3anau no teme «Cuna
TPECHHS

JlaGopaTtopHnas pabota "Onpeznenenue
Kod(uImenTa TpeHU CKOIbKECHUS"
Pentenue 3amau mo teMe "3aKOHEI
Hprorona. Cuna ynpyroctu. Cuina
TpeHus"

0,5

bu6nmoreka [IOK

https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuia TSKeCTH Y 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
naJeHus

Ypok-koHpepenius "JIBuxkenue Ten
BOKPYT TPaBUTAILIMOHHOTO LIEHTpa
(Conneunas cucrema). ["anmakTukn"
Pemenne 3amag mo teme "Cuna
TSDKECTU Y 3aKOH BCEMUPHOTO
TATOTeHHS"

0,5

bubnunoreka LIOK
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

[lepBas kocMHUecKasi CKOPOCTb.
HesecomocTs 1 neperpysku
PaBHOBecue mMarepuanbHONW TOYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEMA C
3aKPETUIEHHOW OCBIO BPAILICHUS
MowmenT cuisl. LienTp Tsxectn

bu6nmorexa LIOK
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36




10

Pemenne 3agau mo reme "MoMEHT
cuibl. LleHTp TsxecTn"

[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe "MexaHn4yecKoe IBUKEHHUE.
Bs3aumoneiictBue Ten"
KoHTpoinbHast pabota 1o Teme
"MexaHH4ecKoe ABHKCHHE.
BzaumoneiictBue Ten"

11

12

Nmnynbe Tena. Umnynbe cuiibl. 3aKoH
COXPaHEHHUs UMITyJIbCa. YIIPYroe U
HEYIPYroe B3aMMO/ICHCTBHE

Pemenue 3amau no teMe "3akoH
COXpaHEHHUs UMIyibca'
VYpok-koHpepenuus "PeakTuBHOe
JBUKEHHE B IPUPOJE U TEXHUKE"

Mexanuueckas paboTa U MOIIIHOCTb
PaGora cuinbl TsKECTH, CUITBI
YIPYTOCTH U CUJIBI TPEHUS
JlaGopatopHas pabota «Onpeznenenue
paboThI CUIIBI TPEHUS MTPU
pPaBHOMEPHOM JBUKEHHUHM TeJa 110
TOPU30HTAJILHOM MMOBEPXHOCTH»

0,5

0,5

bu6nmmoreka [IOK

https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0bO6ec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb07fa
https://m.edsoo.ru/ff0b096¢c

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

13

CBs13b SHEpruu U paboThI.
[TorennmansHast SHEPTHs
Kunernueckas sneprusi. Teopema o
KUHETHYECKOU PHEPTUU

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32
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15

JlaboparopHnas pabota «3ydenue
3aKOHA COXPAHCHHUS SHEPTUN
KonebarenpHoe IBHKEHHUE U €TI0
XapaKTePUCTUKH

3aryxaromye KojaeOaHusl.
Breinyxnennbie koiaebanus. Pezonanc

MareMaTH4ecKuil U NpyKUHHBIN
MasTHUKHU

Ypok-uccienoBanue «3aBUCUMOCTb
nepuojia KojaeOaHui 0T KEeCTKOCTH
IIPYKUHBI U MACCHI TPY3a»
ITpeBpanienue sHepruu npu
MEXaHUYECKUX KOJICOaHUAX

0,5

0,5

bu6nmoreka [IOK

https://m.edsoo.ru/ffOb12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

16

JlaGopaTtopHast pabota «Ornpenenenue
YacTOThI U NIepuoJia KojaeOaHuit
OPYKHHHOTO MasiTHUKa»
JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHHii
rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

Mexannueckne BoJHbI. CBOMCTBA
MeXaHUYeCKUX BOJH. [IpomonbHbIe 1
HOTIEPEYHBIE BOJIHBI

0,5

bu6mmoteka IIOK

https://m.edsoo.ru/ffOblaec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ffOb2 1fe




17

Ypok-koHpepeHnius "MexaHndecKue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMUYECKHE BOJHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3BYyKa

Ypok-uccinenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT
YacTOTHI"

0,5

18

19

['poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenius "YabTpazByk u
UHQPa3BYK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanunueckue KoneOaHusi U BOJHBI"

Konrponbnas pabora no reme
"3aKoHBI cOXpaHeHus. MexaHn4eckue
Kosie0aHusl ¥ BOJHBI"
DIIeKTPOMarHuTHOE TOJIE.
ONEeKTPOMarHUTHHIE BOJHBI

CBolCTBA 3JIEKTPOMAarHUTHBIX BOJIH

0,5

bubnunoreka LIOK
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b2abe
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21

Ypoxk-koudepenuus "[kana
AIIEKTPOMATHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBA3U"
VYpoxk-uccienoanue "M3yuenue
CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C
MIOMOIIbI0 MOOMIIBHOTO TesteoHa"
Pemenue 3agau Ha onpeneneHne
YaCTOTHI U JUTUHBI AJICKTPOMArHUTHOM
BOJTHBI

DJIeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeta. BoaHoBbIE cBOKCTBA
cBeTa

Hcrounuku ceera. [IpsmonunenHoe
pacrpocTpaHeHHUEe CBEeTa. 3aTMEHUS
Connua u Jlynst

3aKOH OTpa)K€HUs CBETa. 3epKaia.
Pemienue 3a1au Ha npuMeHEHUE
3aKOHA OTPAKEHUS CBETA

0,5

bubnunoreka LIOK
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ffOb2c6e

bu6mmoteka IIOK

https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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23

24

[Ipenomiienue cera. 3akoH
IpEeIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrnonp30BaHue MOHOTO
BHYTPEHHETO OTPaXKCHUS B
ONTUYECKUX CBETOBOIAX
JlaGopaTtopnast pabora "HcciaenoBanue
3aBHCHUMOCTH YTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yIJia MaJIcHUs Ha

nn

rpaHuile "BO31yX-CTEKIIO

Ypok-koH(pepenmus "Vcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"

JInna3el. OnTHYeckas cuia JUH3bI
[TocTpoenue nzoOpaxeHuit B IMH3AX

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSHUS U ONITUYECKOM
CHJIBI cOOMparoLIei JTUH3bI"
Ypok-koHdpeperuus "OnTuaeckue
JMH30BBIE TPUOOPHI"

['ma3 xak onTuyeckas cuctemMa. 3peHue

0,5

0,5

0,5

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ffOb3c5c

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

bu6nmorexa LIOK

https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ffOcOa7e
https://m.edsoo.ru/ff0b4684
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26

Ypok-koudepenmus "JlepexTo
3peHus. Kak coxpanurts 3peHue"
Pasnosxenue 6enoro ceera B CHEKTP.
OmnebiTel HetoToHa. CroxxeHue
CHEKTpaJibHBIX 11BeTOB. [lucnepcus
cBeTa

JlabopaTtopHnas pa6ota "OnbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
BOCTIPUSATHIO [IBETA IPEIMETOB MPHU MX
HaOJIIOJICHUU Yepe3 IIBETOBBIC
buabTpH"

VYpok-npaktukyM "BonHoBbIE
CBOWCTBA CBETA: IUCIIEpCHs,
uHTepdepeHus u qudppaxaus'
OmneiTel Pezepdopaa u miianerapHast
MoJieIb aToMa

IToctynater bopa. Moaens aroma bopa

0,5

0,5

bubnunoreka LIOK
https://m.edsoo.ru/ffO0cOf4c
https://m.edsoo.ru/ff0cOe2a

bubnunorexa LIOK
https://m.edsoo.ru/ffOc12a8

27

Hcnyckanue U NoriomeHue cBeTa
aromoM. KBanTel. JInHeluaTsie
CIIEKTPBI

VYpoxk-npaktukyMm "Habmronenue
CIIEKTPOB UCITYCKaHHUS"
PanmoakTHBHOCTE U €€ BUIEI

0,5

bu6mmoteka IIOK

https://m.edsoo.ru/ffOc144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672




Crpoenue atomHoro siapa. Hykionnas
MOJIEJIb
PangnoakTiBHbIE TpEBpaIIEHUS.

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc18ac

28 H3oTorsl https://m.edsoo.ru/ffOclal4
Penrenue 3amau mo treMe: https://m.edsoo.ru/ffOc1b4a
"PaanoakTuBHBIE TTpeBpaICHUS "

[Iepnon nmonypacnana
Ypoxk-koudepennus "PagroakTuBHbIE
U3JIy4E€HHS B IPUPOJE, MEIULIMHE, bubnuorexa [IOK

29 TexHuke" 0,5 https://m.edsoo.ru/ff0c2126
SlnepHblie peakinu. 3aKOHbI https://m.edsoo.ru/ff0c1c58
COXpaHEHHs 3apsI0BOI0 K MACCOBOIO
qucen
OHeprus cBA3M aTOMHBIX siziep. CBA3b
MaccChl U DHEPTUU
Pemenue 3amau mo reme "Snepubie Bubmuorexa LIOK

30 https://m.edsoo.ru/ffO0c1d7a

peakuun"
Peakunu cuHTE3a M EeneHUs AAED.
Hctounuku sHeprun ConHLa U 3BE37

https://m.edsoo.ru/ffOc1e88
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32

Ypok-koHpepenmus "Anepuas
sHepreTuka. JlercTBus
pPaZMOaKTUBHBIX U3TyYEHUI HA KUBBIC
OpraHu3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DJIEKTPOMArHuTHOE MOJIE.
DIIeKTPOMArHUTHBIE BOJTHBI.
KBanToBsIc sBIeHHS"

KonTponbHas padbora no teme
"DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMArHUTHBIE BOJTHBI.
KBanToBbIC siBEHUSA"

[ToBTOpEHME, 000OIICHHE.
JlaGopatopHble paboThI IO Kypcy
"B3zaumMonencrBue Tea"

[ToBTOpenue, o6o0mmenue. Pemenne
pacyeTHbIX ¥ KaueCTBEHHBIX 3a/1a4 110
teme "TeroBbie mporecch”
[ToBTOpenue, 06061meHue. Pemenue
pacUYETHBIX ¥ KaYECTBEHHBIX 3a/1a4 I10
teme "KII/I TeruioBsIx aBurarenei”

0,5

0,5

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

bubmnoreka IIOK

https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22




IToBTOpenue, 0600IIeHNE. Permenue
pacueTHBIX ¥ KAYeCTBEHHBIX 33124 I10
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpenue, o6o0IICHNE.

33 JlabopatopHbie pabOTHI IO KypCy
"CBeTOBEIC SIBICHUA"
[ToBTOpenue, 0600meHue. Pabora ¢
TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

0,5

bubnunorexa LIOK

https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2¢52
https://m.edsoo.ru/ff0c2d6a

[ToBTOpenue, 0600meHne. Pabora ¢

TexkcTaMu 110 TeMe "Konebanusa u

BOJIHBI"

[ToBTropenue, 06o0menune. Padora ¢
34 TekcTamMu 110 TeMe "CBeTOBBIE

sBiIeHus"

[ToBTOopenue, o6o0mmenue. Pabora ¢

TekcTamu 1o Teme "KBaHTOBas u

sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

27

bubnuoreka [IOK
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. TI€pwimkun A.B. «®usuka 8 knaccey».- M.: Jlpoda, 2001.- 192c.
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