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INHOACHUTEJBHASA 3AIIMCKA

[Iporpamma no (u3uke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs COCTaBjieHa
Ha OCHOBE MOJIOKEHMM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaresibHON nporpammsl, npeactaBieHHbix B PI'OC OO0, a takxke ¢
yaétoM (enepanpHON paboueii mporpaMMbl BocuTaHusl W KoHIlenmu npenoaaBaHus
y4eOHOoro npeamera « Du3nKa.

ConepxaHue mporpaMMmbl 10 (U3MKE HampaBlieHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIIUXCSI U OPTaHU3AINI0 U3yYEHUST (PU3UKU
Ha JEATEIBHOCTHOW OCHOBE. B mporpamme mo Qusuke yYUTHIBAIOTCS BO3MOXHOCTH
yueOHoro mnpenmera B peanuzanuu TpeboBanuit O®I'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pPe3yJibTaTaM OOy4YeHHs, a TakKe MEXKIIpPEIMETHbIC
CBSI3M €CTECTBEHHO-HAyUYHBIX Y4Y€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHuUs.

[Iporpamma no (u3MKe yCTaHABIMBAET paclpeesieHre ydeOHOro maTtepuana 1o
rogaMm oOydeHuss (MO Kjaccam), NpeajaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOIO COIACPKAHMS U YUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroXCs.

[Iporpamma no ¢u3uke pa3paboTaHa ¢ LENbIO OKa3aHUS METOIUYECKOW MMOMOIIU
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl MO0 Y4eOHOMY MPEIMETY.

®duszuka SBIAETCA CUCTEMOOOPA3YIOUIUM Il €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosioruer, actpoHomued u (usnyeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, MPENOCTaBIseT Hauboliee SCHbBIC
oOpa3ipl MPUMEHEHHUs] HAy4YHOIO METOoJla IMO3HaHMs, TO €CThb Ccrnoco0a MOoJydyeHus
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna w3 riaBHBIX 3a7a4  (U3MYECKOro O0Opa3oBaHMs B CTPYKType oOIero
oOpa3oBaHus COCTOMT B (OPMUPOBAHUM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢usnku Ha 6a30BOM ypOBHE IPENIOJIaraeT OBJIAJCHHUE CIETYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTbD:

HAy4YHO OOBSACHSTDH SIBICHMUS;

OLICHMBATh U MOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIeI0BAHUS;

WHTEPIPETUPOBATH TAHHBIC U UCIIOJIb30BATh HAYYHBIEC I0KA3aTEIbCTBA IS TOTYyICHUS
BBIBOJIOB.

enu nzydyeHus Gu3MKu Ha ypOBHE OCHOBHOIO 00I11Ier0 00pa3oBaHUsI OMPEIeTICHbI
B Konmenmuu mnpenogaBanust ydeOHOoro mpeamera «®Pusuka» B 00pa3oBaTEIbHBIX
OpraHu3ausiax Poccutickon denepanny, peATU3YIOLINX OCHOBHBIE
oOmieoOpa3oBareNnbHble  NPOrpaMMbl,  yTBEpPKAEHHOM  pemienrem  Komteruu
MunuctepcTBa npocsemenus Poccuiickoit denepannu (mportokos ot 3 aexadbps 2019
r. No [IK-4BH).

Heau usyuyenus pusuku:



npuoOpeTeHne HHTEepeca U CTPEeMJICHUS OOydaroluxcs K HaydHOMY HW3YYEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
pa3BUTHE TPEACTABICHUA O HAy4yHOM METOJe IMO3HaHus U (OpPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3YUYEHUSI OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaJbHBIX 3aKOHOB (PU3UKHU;
dbopMupoBaHUEe MPEACTABICHUN O POIU (PU3MKHU ISl Pa3BUTHUSL IPYTHX €CTECTBEHHBIX
HAayK, TEXHUKU ¥ TEXHOJIOTHl;
pa3BUTHE TMPEJCTaBICHUNH O BO3MOXKHBIX cdepax Oynymeil mnpodeccnoHanbHON
NeSATEIbHOCTH, CBSI3aHHOM C (PM3MUKOM, MOATOTOBKA K JajbHEHIIeMy 00YYEHUIO B 3TOM
HaIpPaBIICHUU.
JlocTkeHne 3TuX Iefiel MporpaMMbl o (pU3uKe Ha ypOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEIYIONINX 3a1a4:
npuoOpeTeHne 3HaHUM O JMCKPETHOM CTPOECHHMU BEUIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOpeTeHNe yMEHUN ONHUChIBaTh U OOBACHATH (DU3UUYECKUE SABICHHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA
OCBOGHHE METOJIOB pEHICHHWS TMPOCTEUIINX pACUuETHBIX 3a7ad4 C HCIOJIb30BaHUEM
($uznyecKux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE yMEHHM HaONIOAAaTh MNPUPOAHBIC SBJICHUS U  BBINOJHATH  OIBITHI,
nabopaTtopHbie pabOTBI W IKCHEPUMEHTATbHBIE HCCIEAOBAHUSA C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;
OCBOCHHME TNPUEMOB paboThl ¢ HHPOpMANMEH (PU3NUECKOTO COACpKAHMS, BKIIOUYas
UHPOPMAIIMI0O O COBPEMEHHBIX JIOCTIKEHUSX (U3UKH, aHaIM3 M KPUTHUECKOE
OlICHMBaHUE MH(HOPMAIINH;
3HAKOMCTBO CO cpepamu MpodheCCUOHAIBHON JIEATEIbHOCTH, CBI3aHHBIMU ¢ (DU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUAX (PU3NUECKON HAYKH.
Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOUIETrO
obpasoBanusi orBoauTcs 170 yacoB: B 8 kinacce — 68 uvacos (2 ywaca B Hezenmo), B 9
kiaacce — 102 yaca (3 vaca B Hezelio).

[Ipemymaraemeiii B mporpamme 1o (u3uke TepeueHb J1abOpaTOPHBIX padOT M
OIBITOB HOCHUT PEKOMEHIATEIbHBIN XapakTep, YYHTENb JelIacT BhIOOP IMPOBEACHUS
7abopaTOpHBIX pabOT © OMBITOB C Y4YETOM WHAWBUAYAIbHBIX OCOOCHHOCTEH
OOy4YaroMXcs, CIHUCKAa DJKCIEPUMEHTANBHBIX 3aJaHui, NpeIaraéMbplXx B pPaMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKeE.



COJEPXAHUE OBYYEHMUAA

8 KJIACC

Pa3nen 6. TenioBble IBJICHNS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHUSI BEIIECTBA.
Macca u pazMepbl aToMOB U MOJEKyJd. OINBITbI, MNOATBEPKAAOLIIUE OCHOBHBIE
MOJIOKEHHS] MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPAOro, JKUAKONO UM  Tra3000pa3HOTO0  COCTOSIHMM  BeIlecTBa.
Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB Ta3oB, >KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUHM MOJEKYJIAPHO-KMHETUYECKON  TEOPHH.
CmauuBaHKE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIUPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIEPATYpPhbl CO CKOPOCTBIO TETIOBOTO ABUYKEHUS YACTHIL.
BuyTtpennsiss sneprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPruu: TeIuionepeaada u
coBeplieHUE paboThl. Buabl Temmonepeaadu: TEMJIONPOBOJHOCTb, KOHBEKIIUS,
U3IIy4YCHHE.

KonuyectBo TemnoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. [emI00OMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [InmaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas TerioTra IuiaBieHus. llapooOpasoBanue u
koHneHcanus. Mcnapenwe. Kunenume. VYienpHas Temiora mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO AaBICHUS.

BnaxHocTbk Bo3ayxa.

DHeprus TOIUIMBA. Y AeiIbHas TEIUIOTa CTOPaHusl.

[Tpuntumnel padoTs! TeroBsix aurateneit KI1/I termmooro npurarens. TemniaoBbie
JIBUTATEIIN U 3aIIUTa OKPYKAKOUIEN CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIIEHUS SHEPTUU B TEIIOBBIX MPOIECCAX.

Jemoncmpavuu.

HaGmronenne 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysuu.

HaOmronenue sBiaeHui cMauynBaHUs M KalTWJUISIPHBIX SBJICHUH.
HabGnrogenue TemioBoro paciiupeHus Tem.

W3meHeHue naBieHus ra3a Mpyu M3MEHEHNU 00bEMa U HAarpEeBaHUU WJTU OXJIAXKICHUU.
[IpaBuiia u3MepeHus TeMIEpaTyphl.

Bunbl Temonepenayn.

OxJ1a)KJIeHUE MPY COBEPILIEHUU paOOTHI.

HarpeBanue npu coBepiiieHuy padoThl BHEITHUMH CHJIAMHU.
CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEILIECTB.
Hab6nronenue kuneHwus.

HaOnroienue nocTossHCTBA TEMIIEPATyphbl IPH MJIABJIICHHUH.
Moenu TeIIOBBIX ABUTAaTEIIEH.

Jlabopamopuvie pabomoul u onvimel.

OnpIThl MO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSI.
OMnbIThI O BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.



OnbITHl IO HAOTIOJECHUIO TEMJIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEIl.
Omnpenenenve AaBiICHUS BO3ayXa B Oa/NIOHE IIMPUIIA.

OmNBITEI, JTEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AaBICHHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIKICHUSI.

[IpoBepka TUMOTE3bl JIMHEMHOW 3aBUCUMOCTH JJIMHBI CTOJOHMKA JKUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnronenue n3MeHeHus: BHYTPEHHEW DHEPruu Tella B pe3ysbTaTe TEILIONepenadd U
paboThI BHEUTHUX CHUJL.

HccnenoBanue siBIEHUS TEMIOOOMEHA MPU CMENIMBAHUN XOJIOJTHOM U TOPSTYEi BOJIBI.
Omnpenenenre KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJIOM TMpH TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIVUIMHIPOM.

Onpenenenue yaeabHOM TEMIOEMKOCTH BELIECTBA.

HccenenoBanne nporecca UCIIapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIAKHOCTH BO3AyXa.

OmnpeneneHue yaenIbHON TEIIOTHI IIJIABJICHHUS JIbJA.

Paznen 7. DulekTpuYeckre 1 MATHUTHBIE SIBJICHHS.

OnexkTpu3aums Tel. J[Ba poma »dNEKTpUYECKUX 3apsaoB. B3ammonelicTBue
3apsbKeHHBIX Tell. 3akoH KynmoHa (3aBHCMMOCTBH CHJIBI B3aWMOJICHCTBHUS 3apsHKECHHBIX
TE€JI OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEJIAMH).

OnekTpudeckoe 1mone. Hampsok€HHOCTh  diekTpudeckoro moss.  [IpuHoun
CYNEPHO3UIIUU IEKTPUUECKUX TOJICH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmn »snextpuyeckux 3apsaoB. OJEMEHTAPHBIA JJIEKTPUYECKUH  3aps.
Crpoenne atoma. IIpOBOAHMKM M AMAJIEKTPUKHU. 3aKOH COXPAHEHMS 3JIEKTPUYECKOrO
3apsja.

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKa. McTounnku
INOCTOSSHHOTO TOKa. JIeHCTBUS 3IIEKTPUYECKOrOo ToKa (TEIJIOBOE, XUMHYECKOE,
MarHuTHOE). DIEKTPUUYECKUNA TOK B KUIKOCTSAX U raszax.

Onektpudeckas nenb. Cuna Toka. DIeKTpuyeckoe HanpspkeHue. ConpoTHBIECHUE
IIPOBOJHUKA. YJIEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akOH OMa [ ydacTKa LENu.
IlocnenoBarenbHOE U NTApaUIEIbHOE COEAUMHEHUE TIPOBOIHUKOB.

Pabota w® MOIIHOCTH 3JeKTpuyeckoro Toka. 3akoH Jxoyns—Jlenua.
DNeKTpUYecKue Lenu M MOTPeOUTEeNH 3JeKTpuuecko sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHuThl. B3anMOJENCTBUE MOCTOSIHHBIX MAarHUMTOB. MarHutHoe
nojie. MarHuTHOE 1oJjie 3eMJIM 1 €ro 3HaueHHue s Ku3HM Ha 3emuie. OmnbIT Dpcrena.
MarnutHOoe 1oJie PNEKTPUYECKOrOo TOKa. [IprMeHeHue 3JIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBME MAarHUTHOTIO MOJS HA MIPOBOJHUK C TOKOM. DJIEKTPOJBUIATENb IIOCTOSHHOTO
ToKa. lcronp30BaHWE JIIEKTPOABHUTATENEM B TEXHUYECKHX YCTPOWCTBAX MW Ha
TPaHCIIOPTE.

Oneitel @apanes. SBneHue saeKTpoMarHUTHOM MHAYKUUHU. [IpaBuino Jlenua.
Dnektporeneparop. CrocoObl MOTYyYEHHUsT SJIEKTPUUYECKON IHEPruu. DIEKTPOCTAHIUU
Ha BO30OHOBIIIEMbIX HICTOYHUKAX YHEPTUU.

Jemoncmpayuu.



DJIeKTpU3aLus Tell.

JIBa pona 3IEKTpUUYECKUX 3apsAA0B U B3aUMOJICVCTBUE 3apSKEHHBIX TEII.
YCTpPONCTBO U ACHUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKasi HHIyKIusI.

3aKOH COXpPaHEHUS JIEKTPUUECKHX 3aPsI0B.
[IpoBOAHUKY U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
DIEKTPUYECKUN TOK B JKUIKOCTH.
["a30BbIii pa3psia.
N3mepeHne cuiibl TOKa aMIEPMETPOM.
N3mepenue 3IeKTpUUeCKOro HaPsHKEHUS! BOIbTMETPOM.
Peocrtar u MarasuH cOnpoTHBIICHUHN.
B3anmoieiicTBUE NOCTOSIHHBIX MarHUTOB.
MonenupoBaHue HEBO3MOKHOCTH Pa3ACIICHUS ITOJIFOCOB MarHuTa.
MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
OnsIT Opcrena.
MarnuTtHoe noJie Toka. DJIEKTPOMAarHur.
JelicTBuE MarHUTHOTO T0JIS1 HA IIPOBOJHUK C TOKOM.
DNEKTPOABUTaTEINb OCTOSHHOIO TOKA.
HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW UHAYKIUH.
OmneiTer apanest.
3aBUCHUMOCTh HallPaBJIEHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3SHUKHOBEHUS.
DNEeKTpOoreHepaTop MOCTOSHHOIO TOKA.
Jlabopamopnwvie padbomul u onvimel.
OnbITHl IO HAOMIOAEHUIO AJIEKTPU3ALUHU TNl UHAYKIUMEN U MPU CONMPUKOCHOBEHUU.
HccnenoBanne neMCTBUS SJIEKTPUYECKOTO OIS HA MPOBOAHUKH U TUDJIEKTPUKH.
C6opka u npoBepka pabOThI AIEKTPUUECKOMN IIEMH MOCTOSHHOTO TOKA.
M3mepenne U peryaupoBaHKe CHIIbI TOKA.
N3mepeHue u peryampoBaHuEe HAMPSKEHUS.
HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 PESUCTOP, OT CONMPOTUBIICHHUS
pEe3UCTOpa U HAIPSIKEHUS HA PE3UCTOPE.
OneITBI,  JEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JEKTPUYECKOIO  COIMPOTUBIIEHUS
MPOBOJHUKA OT €ro JIJIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.
[IpoBepka npaBuia CIOKEHHS HAIPSAKEHUN MPU MOCIEI0BATEIIbHOM COSIMHEHHUH IBYX
PE3UCTOPOB.
[IpoBepka npaBuiia st CUJIbI TOKA MPY NAPaAJUIEIbBHOM COEIMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HAPSLDKEHHS Ha
HEH.
Onpenenenue K11/ narpeBarersi.
HccnenoBanre MarHUTHOTO B3aUMOICMCTBUS IOCTOSTHHBIX MarHUTOB.



V3ydeHne MarHWTHOTO TIOJII TIOCTOSIHHBIX MArHUTOB TIpH WX OOBCIAWHEHWH U
pa3leeHNH.
HccnenoBanue JEMCTBHS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OMnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI B3AUMOJICHCTBUS KATYIIKA C TOKOM H
MarHvTa OT CUJIbl TOKAa U HAIIPaBJICHUS TOKA B KaTYIIIKE.
N3ydeHnne NelcTBUS MAarHUTHOTO MOJIL HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue paboThl AJIEKTPOIBUTATES.
N3mepenue KII/I anexTpoaBuraTteabHOM YCTAHOBKH.
OnbITEl IO UCCIEAOBAHUIO SBJICHUS SJIEKTPOMATHUTHOM WHIYKIHUH: HCCIETOBAHUE
VM3MEHEHHI 3HaYCHUS U HAIIPaBJIECHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBjeHH.

Mexannueckoe  aBwkeHue. MarepuanbHas  Touka. (Cucrema  oTcuéra.
OTHOCUTENBHOCTh ~ MEXAaHUYECKOTO  JIBUKEHUA. PaBHOMEpHOE  MPSMOJUHEWHOE
InBr>keHue. HepaBHOMepHOe mpsMoiinHEHOEe aBWkeHue. CpedHsis W MIHOBEHHas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

Yckopenune. PaBHOyckOpeHHOE TIPSMOJIMHEHOE ABMKeHne. CBOOOIHOE MaJIeHuUE.
OmnbiTel ["anues.

PaBHOMepHOE JBMXKEHUE 10 OKpYKHOCTH. [lepmonm u dacrtora oOparieHws.
JIuHenHas u yrioBas CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[lepBoiii 3akoH Hprotrona. Bropoit 3axkoH Hprorona. Tperuit 3akoH HproToHa.
[IpyHLIMT CYTIEPIIO3UIINU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHUs: cuia TPEHUS CKOJbXKEHUS, CUJIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TaJCHHUS.
JBmxenune naner BOkpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocTs u
MEPErPy3KH.

PaBHoBecue wmartepuanbHOM TOUKU. AOCONIOTHO TBEPAOE Teyo. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynsc Ttena. M3meHenue wummynbca. MMmynasc cuibl. 3aKOH COXpaHEHUs
MMIYJIbCa. PEakTMBHOE NBUKEHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa Cui TSKECTH, YIPYTrOCTH, TPEHUSI.
CBsi3p  oHeprun ©W  pabotel. [loTeHIManbHass »HHEpPrUs Teja, TMOJHIATOrO Hal
MMOBEPXHOCTHIO 3eMiM. lloTeHImManbHas sHEprusi CKaTtou MpykuHbl. KuHeTnueckas
sHeprusi. Teopema O KHHETHYECKOW SHEPruU. 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPIUU.

Hemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBIKEHUS Tella OTHOCUTEIBLHO PA3HBIX TENl OTCUETA.
CpaBHeHUE NyTeHl U TPACKTOPUN JABUKEHHSI OJTHOIO U TOTO K€ Tela OTHOCUTEIHHO
pPa3HBIX TEN OTCYETA.

N3mepeHne CKOpOoCTU U YCKOPEHHUS PSIMOJIMHENHOTO ABUKEHHS.

HccnenoBanrie Npu3HaKkoOB PaBHOYCKOPEHHOTO IBUXKECHUSI.

HaOnronenue NBU>XEHU Tela 0 OKPY>KHOCTH.



Habnronenne MEXaHMYECKHUX SBJICHUN, TPOUCXOASIINX B cucTeMe oTcuéra « Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENIFHO KaOnHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUS T€JIa OT MACCHI T€JIa U JACHCTBYIOIIEH HA HETO CHUJIBI.
HabGmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHenue Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHe UMITyJIbca TPU HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJibca Mpu a0COIIOTHO YIPYTOM B3aUMOJICHCTBHH.

HabGnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHne MEeXaHUYECKOW SHEPTUU IPU CBOOOTHOM I1aJICHUU.

CoxpaHeHre MEXaHUYECKOM SHEPTUHU MIPU IBUKEHUH TEJIa O AEHCTBUEM NPYKUHBI.

Jlabopamopnvie pabomoul u onvimel.

KoHcTpynpoBanne TpakTa sl pasrOHA M JAJIBHEUIIETO PaBHOMEPHOIO JIBHXKCHUS
HIapUKa WINA TEIEKKH.

Omnpenenenne cpeaHE CKOPOCTH CKOJbKEHUS OpycKa WM JABW)KEHUS IIapUKa I10
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue yCKOpPEHHUs Tena IPH PAaBHOYCKOPEHHOM JBMIKEHHHM 110 HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTU ITyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBUKEHHH 0e3
HAa4aJIbHOW CKOPOCTH.

[IpoBepka runoTessl: €cliv Npyu PAaBHOYCKOPEHHOM JIBHXKEHHH 0€3 HayalbHOW CKOPOCTH
NyTH OTHOCATCS KakK psiJi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEKYTKU
BPEMEHHU OJIMHAKOBBI.

HccnenoBanve 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHS OT CHJIBI HOPMaJbHOIO
JABJICHUSL.

Omnpenenenue kodhPUIIMEHTA TPEHUS CKOTbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenvie paOOTBHl CUJIBI TPEHHs] NpPU PABHOMEPHOM JBIKEHUM Tena IO
TOPU30HTAJIbHOM ITOBEPXHOCTH.

Omnpenenenve pabOTHl CHIIBI YNIPYTOCTH MPH TMOABEME T'py3a C HCIOJB30BAHUEM
HEMOJABW)XHOTO U MOABUKHOTO OJIOKOB.

M3ydeHue 3aKOHa COXpAHEHUS DHEPTUH.

Pa3znen 9. Mexannyeckue Koj1e0aHuA U BOJIHBI.

Konebarenbnoe nBwxkeHue. OCHOBHBIE XapaKTEPUCTUKH KojeOaHUM: Mepuo,
4acToTa, aMIUINTyaa. MaremMaTudyecKu W NpYKUHHBIM MasaTHUKU. IpeBpaiienue
HHEPrUM MpH KOJIeOaTEILHOM JIBHXKEHHH.

3aryxatouue kosneOanus. BeiHyxkaeHHble KoneOaHus. Pe3onanc. Mexanuueckue
BOJIHBL. CBOICTBA MeXaHWYECKHX BOJH. [IpononbHBIE M monepeyHble BOJIHBL. JlJIMHA
BOJIHBI U CKOpPOCTb €€ pacnpocTpaHeHMs. MeXaHWYeCKHe BOJHBI B TBEPIOM TEIeE,
CEHCMHYECKNE BOJIHBI.

3Byk. I'poMkocTth 3Byka M BbicoTa TOHa. OtpaxeHue 3Byka. MubpasByk u
YIIBTpPa3BYK.



Hemoncmpayuu.

Hab6nronenue konebaHuit el noJ1 AEMCTBUEM CHIIBI TSKECTH U CUJIBI YIIPYTOCTH.
HabGnronenue kosiebaHuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmroienue BBIHYXIEHHBIX KOJIEOaHUI U pe30HaHca.

PacnipocTpaneHnue npo10JIbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJIEIH).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopuvie padbomoul u onvimel.

OnpeneneHue 4acTOThl U IEPUOA KOJIEOAHUI MAaTEMAaTUYECKOTO MasTHUKA.
Omnpenenenre 9acTOThl U MEPUo/ia KOJIeOaHH MPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH Iepuoa KoieOaHWil MOABEIMIEHHOTO K HUTH rpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TepUo/ia KOJeOaHU MPYKUHHOTO MasiTHUKA OT MAacCChI
rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpuOjaa KojeOaHUW rpys3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh TIEPHO/ia KOJIeOaHl MPY>KMHHOTO MasiTHUKA
OT MAacChl Tpy3a U )KECTKOCTH NPY>KUHBI.

N3mepenne yckopeHHsi CBOOOIHOTO MaIeHUS.

Pa3nen 10. DjiekTpoMarHuTHOE 1M0JI€ U 3J1€KTPOMATHUTHBIE BOJIHBI.

DJEKTPOMarHuTHOE TOJIE. DNEeKTpOMarHUTHBIE BOJIHBL. CaoiicTBa
ANEKTPOMArHuTHbIX BoJH. Illkama >MeKTpoMarHUTHBIX  BOJH. Mcmonb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H.

OnexTpomMarHuTHas npupoza ceeta. CKopocTs cBeTa. BoJgHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomol u onvimel.

N3ydeHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C TIOMOILBI0O MOOMIIBHOTO TeJe(oHa.

Pasznea 11. CBeToBblIe sIBJICHUS.

JIlyueBass mozmenp cBera. Mcrounuku csera. [IpsMonmHEHOE pacnpocTpaHeHUe
ceeta. 3armenuss Connua u Jlynsl. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTpa)X€HUs CBETA.

IIpenomienue cBera. 3akOH npenomiieHus cBeTa. [1oiHoe BHyTpeHHEE OTpakeHue
cBeta. cnosib30BaHME NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox myueit B nuH3e. OnTudeckas cucrema (oroanmapara, MUKPOCKOIA U
Teneckona. ['na3 kak ontuueckas cuctema. bin3opykocTs U JalIbHO30PKOCTb.

Paznoxenue 6enoro cseta B crekTp. OnbiTel HptoToHA. ClioskeHHe CEeKTpalbHBIX
uBeToB. /ucnepcus cera.

Hemoncmpayuu.

[IpssMOIMHEWHOE pacCIPOCTPAHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuyenue n300paxeHuit B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.



OnTudecKuii CBETOBO/I.

Xona mydeil B cobuparoiiei TnH3e.

XO0J JIydeH B pacCEeUBAIOLIECH JINH3E.

[Tonyuenune n3o0paxeHuil ¢ TOMOIIBIO JIUH3.

[Tpunuun gevictBus ¢poToanmnapara, MUKPOCKOTA U TEIECKOTA.
Monens riasa.

Pasnosxenune 0enoro cBera B CIIEKTP.

[Toy4yenue Oenoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie padbomoul u onvimel.

HccenenoBanre 3aBUCUMOCTH YIila OTPAXKEHHsI CBETOBOTO JIyda OT yIJIa ITaICHUS.
N3yyeHue xapakTepucTUK N300paxeHus peIMeTa B IIIOCKOM 3epKalie.

HccenenoBanne 3aBUCUMOCTH yTJIA IPEJIOMIIEHUS CBETOBOTO JIy4a OT yIja NaJeHus Ha
I'PaHULIE «BO3LYyX—CTEKIION.

[Tosryuenue n3o00pakeHui ¢ TOMOIIbIO COOUPAIOLIEH JTH3BI.

Omnpenenenre GOKYCHOTO pacCTOSHUS U ONTHYECKON CUIIbI COOMpPArOIIEH JTUH3BI.
OMBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITBl 10 BOCHPUATHIO LIBETA MPEIMETOB IMPU UX HAOJIONECHHHM 4Y€pe3 ILIBETOBBIC
(UIBTPBL.

Pa3nen 12. KBanTOBbBIE SIBJIEHHUS.

OmnbiTel Pezepdopna u mnnanerapHas mojenbs atoma. Mogens atoma bopa.
Hcnyckanue u nornouieHue ceeta atroMoM. KBaHThI. JIuHeHyaTsie COIEKTPBI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznyyeHusi. CTpoeHue aTOMHOTO sapa.
Hyknonnas monens atromuoro sigpa. M3oromnel. PaguoaktuBHeie nipeBpainieHus. [lepuon
IIOJTypacIiaia aTOMHBIX SED.

SAnepHble peakuuu. 3aKOHBl COXPAHEHUs 3apsl0BOIO M MacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M 3HEPruu. Peakunn cuHTE3a U JEJICHUS
anep. Ucrounuku sueprun CoJiHIa U 3BE3.

Anepnas oHepreruka. J[eWCTBUA pAagMOAKTUBHBIX M3JIyYEHUHM HA IKUBBIC
OpPTraHHU3MBI.

Jemoncmpayuu.

CreKTpbl U3Ty4eHUS U TOTJIOLIEHNS.

CnexTphl pa3Iu4HbIX ra30B.

CnekTp Bomopoa.

Hab6mronenue TpekoB B kamepe Bubcona.

Pabora cuérunka HOHU3UPYIOLIUX U3TYyYSHUH.

Peructpanus u3nydeHust pupoIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnvie pabomol u onvimel.

HabmoieHue CrijIonIHbIX U JIMHEHYaThIX CIEKTPOB U3Ty4EHHUSI.

HccnenoBaHre TPEKOB: M3MEPEHHUE SHEPIMM YAaCTHULBI IO TOPMO3HOMY HyTH (MO
dororpadusim).

W3mepenue painoakTUBHOTO (poHa.

IHoBTOPHUTEJIHbHO-0000 1A MOXYJIb.

[ToBTOpUTENHEHO--0000IAIOIIMN MOJTYJIb TIPEIHA3HAYEH JUIsl CUCTEMaTU3aluu U
000011IeHUs TPEMETHOTO COJIEPKaHUS U OIbITAa IESITEIIbHOCTH, MPUOOPETEHHOTO MPH



W3YYeHUU BCEro Kypca (u3uMKH, a Takke JIA TOJATOTOBKM K OCHOBHOMY
TOCYJapCTBEHHOMY »JK3aMeHy MO0 ¢u3nkKe maisd OOyJaronuxcsi, BBIOPABIIMX ATOT
y4eOHBIN MpeIMET.

[Ipy w3ydeHWH IAHHOTO MOIYJS PEATU3YIOTCS M CHCTEMATHU3UPYIOTCS BUJIBI
JIESITEIIBHOCTH, HAa OCHOBE KOTOPBHIX OOCCIICUYMBACTCS JOCTHKCHHE NPEIMETHBIX U
MeTaIpeIMETHBIX TJIAaHUPYEMBIX PE3yNhTaTOB oOy4JeHws, dbopmupyeTcs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICOBAHUS
SIBIICHUH TIPUPOJIBI U TEXHHUKH, OBJIAJICHIEC YMEHUSAMU OOBSICHITh (PU3UUECKUE SBIICHUS,
NPUMEHSST TIONyYeHHBIC 3HAHUS, pellaTh 3aJadyd, B TOM YHCIE KAaueCTBEHHBIC W
AKCTICpUMEHTAJILHBIC.

[TpuHIMIIAATBEHO JEATEIBHOCTHBIN XapakTep JaHHOTO paszjeiia peaau3yercs 3a
CYET TOTO, YTO OOYJAFOIIMECS BHITIONHSIOT 3aJaHNS, B KOTOPBIX UM TIpeIIaracTcs:

Ha OCHOBE TMOJYyYEHHBIX 3HAHUH PACIO3HABATh M HAYYHO OOBSACHATH (PU3MUECKUE
SIBJICHUSI B OKpYKalolIel MPUPO/Ie U MOBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAay4YHbIE METOJbl HCCIEAOBAHUS (PU3MYECKUX SIBICHUN, B TOM
YUCIIe JIJIS IPOBEPKH TUITOTE3 U TIOJTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOOJiee BaXHBIX JIOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTUM, HaNpUMEpP, MPAKTUYECKOTO HCIIOIb30BAHUS PA3IUYHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHa MPEBpAIlCHHs] W COXPAHEHHUS BCEX HM3BECTHBIX BHJIOB
DHEPTrUHu.

IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHMA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HaIpaBJIEHO Ha
JOCTIDKEHHE JIMYHOCTHBIX, METANpEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrate usydyeHus (pU3MKKM HAa ypOBHE OCHOBHOTO OOIlEro 0Opa3oBaHUs y
oOyuaroierocs 0yayT cpopMUpOBaHbI CICAYIONINE TUYHOCTHBIE PE3YJIbTaThl B HACTH:
1) mnaTpHOTHYECKOT0 BOCTIMTAHUS
— TMpOSBICHHE HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHMCKOMN
buznueckoil HayKu;

— IIEHHOCTHOE OTHOIICHUE K IOCTHYKCHHUSAM POCCUHUCKHUX YUEHBIX --(DU3HKOB;

2) IPaKAAHCKOT0 M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

— TOTOBHOCTh K AaKTHBHOMY YYacTUIO B OOCYXJICHHHM OOIIECTBEHHO3HAUYNMBIXU
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHHUHN (PU3UKH;
— OCO3HaHWE BAKHOCTH MOPATbHO--3TUYECKUX MTPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCTIMTAHUS

— BOCHpHUATHE OCTETHMYECKUX KauecTB (PHM3MUECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TO3HAHUS:

— OCO3HaHHUE IIEHHOCTH (PU3MYECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAKHEUILIEW COCTABIISIOIEN KYJIbTYPHI;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, HWHTEpeca K  HCCIEeN0BATEIbCKON



JESITENIbHOCTH;

5) ¢popMupoBaHus KyJIbTYPHI 310POBbSI U SMOIIMOHAILHOTO 0J1Ar OOy YHS:

— OCO3HaHME IIEHHOCTU 0€30MacHOro o0pasa KHU3HU B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpPE, BaXHOCTH MpaBui O€30MacHOrO TOBEIEHHUS Ha TPaHCIOPTE, Ha JOporax, C
AIEKTPUUECKUM U TETJIOBBIM 000PY0BAaHUEM B JOMAIIIHUX YCIOBUSX;

— chOpMHUPOBAHHOCTh HaBbIKa pEQIIEKCUU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

6) TPyA0BOIr0 BOCIIMTAHMS:

— QAaKTHUBHOE YYyacTM€ B pEUICHUM NPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa30oBaTeIbHON OpraHu3aIii, TOpOaa, Kpas) TEXHOJOTHMYECKOW M COIUAaIbHOU
HANPaBIEHHOCTHU, TPEOYIOIIUX B TOM YKCIe U (U3NUYECKUX 3HAHUH;

— UHTEpEC K MPAKTUUECKOMY U3y4eHHIO podecchii, CBSI3aHHBIX C (U3UKOM;

7) IKOJIOTHYEeCKOT0 BOCIIHTAHHUS:

— OpHMEHTAIMs Ha MpUMEHEHHE (DU3MYECKUX 3HAHWM I pelieHus 3a1ad B 00JacTH
OKpYXXaoIel cpeapl, IUTAHUPOBAHMUSI TIOCTYNIKOB U OIICHKM WX BO3MOXKHBIX
MOCITICACTBHM JJIsI OKPY KAIOIIEH CpeIbl;

— OCO3HaHUE II100aJIbHOTO XapaKTepa 3KOJOTHYECKUX IPoOJieM U yTel UX pelIeHNUs;

8) amanTanmuu K M3MEHSAIOIIUMCS YCJIOBHSIM COIAATBLHOM W MPUPOIHOI Cpebl:

— MOTPeOHOCTh BO B3aWMOJACWCTBHU TPU BBIOJHEHUU HMCCIEIOBAHUN U TPOCKTOB
(bu3MYecKoi HaMPaBIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO e TEIbHOCTh;

— MOTPEeOHOCTh B (POPMHPOBAHNUY HOBBIX 3HAHUI, B TOM YHMCie (POPMYyIMpPOBATh UAEH,
MOHSITUS, THUIIOTE3bI 0 PUINIECKUX 00BEKTAX U SBICHUSX;

— 0CO3HaHue eUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;
— TUTAaHUPOBAHKE CBOETO PA3BUTHS B IPHOOPETEHUN HOBBIX (PM3NUECCKUX 3HAHUI,

— CTpEMIJICHHE aHAJM3UPOBATh U BBISIBJISATH B3aHMMOCBSI3M MPUPOJIBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHCJIE C UCTIOIh30BaHUEM (PH3UUECKUX 3HAHUMH;

— OLIEHKa CBOMX JEHCTBUHM C Y4ETOM BIIMSHHUS HA OKPY)KAIOIIYIO CPEIY, BO3MOMKHBIX
r7100aJIbHBIX ITOCIEICTBHM.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbraTe ocBoeHHs mporpamMmbl MO (U3HKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanuss y oOyuaromierocss Oyayr  copMupoBaHbl  MeTamnpeJAMeTHbIE
pe3yJbTaThl, BKJIIOYAIONINE TO3HABATEIbHBIC YHHUBEPCAIbHBIC yueOHBbIC IEHCTBUS,
KOMMYHHUKATHBHBIE  yHHUBEpCaJbHbIE  y4eOHbIE JeUCTBUS, pEryJIATUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEUCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornueckue aAelcTBUA:
BBISIBIISAITH M XapaKTEPHU30BATh CYIIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHUN );
yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(UKAIIMK, OCHOBAHUS 1711 0000IIECHHS
Y CPaBHECHHS;



BBISIBIIATh 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B paccMaTpUBAeMbIX (pakTax, JAaHHBIX U
HAOIOICHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;
BBISIBJIAITh NIPUUMHHO-CJIC/ICTBEHHbIEC CBSI3M MPHU U3yYEHUU (U3MUECKUX SIBIICHUU U
MPOLIECCOB, J€NIaTh BBIBOABI C HCIOJB30BAHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYUH;
CaMOCTOATEILHO BRIOUPATH CIIOCO0 pemieHus yaeOHOH (hrU3uIecKoi 3aaaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBHIOOp HamOoJee MOAXOIAIIET0 C YYETOM
CaMOCTOATENbHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciaenoBarebCKue 1eMCTBYA.
WCITOJI30BATh BOMPOCHI KaK UCCIIEA0BATEIILCKUN HHCTPYMEHT ITO3HAHNS;
MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IIJIaHY OMBIT, HECTIOKHBIN (hM3UIEeCKUT
HKCIIEPUMEHT, HEOOJBITIOE UCCeA0BaHNE (PU3HUECKOTO SIBJICHMS;
OIICHWBATh HA TMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(MOPMAITHIO, TIOJYUYCHHYIO B XOJC
UCCJICIOBAHUSI WJTN DKCIIEPUMEHTA;
CaMOCTOSITENIbHO  (opMynupoBaTh  00OOIIEHUS U  BBIBOJABI 10  pe3yJibTaTam
MIPOBEIEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

IIPOTHO3MPOBATh BO3MOKHOE JalbHEIIee pa3BUTHE (PU3NUECKHUX MTPOLIECCOB, a TAKKE
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pabora ¢ undgopmanueii:
OPUMEHSTh Pa3IMYHbIEe METOJbI, MHCTPYMEHTHI M 3aIlpOChl MPHU TOWCKE U OTOOpE
uH(OpPMAIUU WIH JAHHBIX ¢ Y4ETOM IIPEJIOKEHHON yueOHOUM Pu3nyeckoi 3a1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIIMIO PA3THYHBIX
BUJIOB U (OPM MPEACTABICHUS;
CaMOCTOATENILHO BBIOUPATh ONTHUMANbHYIO (OpMy TNpencTaBieHus HHGOpMAIUU U
WUTIOCTPUPOBATh PEIIaeMble 3a7a4d HECIIOXKHBIMH CXEMaMH, JuarpaMMaMiu, WHOUN
rpaduKoi U UX KOMOUHAIUSIMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:
B XOJie OOCYXJIeHHs y4eOHOro Marepualia, pe3yJbTaToB JIA0OpPaTOPHBIX pabOT M
MPOEKTOB 337aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOIl TEMbI U BbICKa3bIBaTh UJIEH,
HalleJICHHBIC HA PEIICHHE 3a1a4d U TO/Iep KaHue OJ1aroenaTeIbHOCTH OOIIEHUS;
COMOCTaBIIATh CBOM CYXJICHHUS C CYXICHHSIMU JPYTHX YYaCTHUKOB JUaora,
OoOHapy>KHBaTh Pa3INYUE U CXOJCTBO IMO3HIIHUIA;
BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
nyOMUYHO  TPEJCTaBISATh  PE3yJAbTAaThl  BHIMOJHEHHOTO  (PU3UYECKOTO  OIbITa
(3KCIIepUMEHTa, UCCIIEI0BaHUs, IPOEKTA);
MMOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHHON U UHIUBUIYAJIBHON pabOThI IPU
pelIeHuN KOHKPETHON (pu3nuecKoi mpoOIeMbl;
NPUHUMATh 1I€IM COBMECTHOW JEATENbHOCTH, OPTraHU30BbIBATH JIEUCTBUS MO €€
JOCTHKEHHIO: PacpesiesiTh PO, 00CYX AaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JTFO/ICH;
BBINIOJIHATh CBOK YacTh PaOOThI, JTOCTUTasl KayeCTBEHHOIO pe3yibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJUHUPYS CBOU JEHUCTBUS C IPYTUMHU YIEHAMHU KOMAaH/IbI;
OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOIIMI IPOLYKT IO KPUTEPHUSAM, CAMOCTOSITEIBHO



chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBHSI.
PeryasiTuBHbIC YHUBepcaIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranmsanms:
BBISIBIISITH MPOOJIEMBI B dKU3HEHHBIX U YUYEOHBIX CUTYalUSIX, TPEOYIOMIMX JJI PEIICHUS
bu3MYeCKUX 3HAHUIA;
OPUEHTUPOBATHCS B PA3NIMYHBIX MOJIXO0JAX HPHUHATUS pPEUICHUN (MHAMBUAYAJIbHOE,
MPUHATUE PEILICHUS B TPYIIE, IPUHITHE PELICHUN TPYIIION );
CaMOCTOATENILHO COCTaBJIATh AJTOPUTM pelIeHUs (PU3NYECKOM 3ajaud WIM IUIaHa
UCCJENOBAHUS C YYETOM MMEIOLIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBATH MPEJIaraeMble BapUaHThl PELLICHHUI;
JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJUIEKT:
JaBaTh aJICKBATHYIO OLIEHKY CUTYallH U IpeyIaraTh IjiaH €€ N3MEHEHNS;
OOBSACHATHh NPUYMHBI JOCTUKEHUS (HEAOCTHXKEHHSI) pe3yJIbTaTOB AEATEIbHOCTH, J1aBaATh
OLICHKY NPUOOPETEHHOMY ONBITY;
BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD (B TOM YHUCIIE€ B XOJI BBINOJHEHUS (U3HMUECKOTIO
UCCIIEJOBaHMsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIMXCS
CUTYallMi, YCTAHOBJIICHHBIX OIUMOOK, BO3HUKILUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIHTATA LEIU U YCIOBUSIM;
CTaBUThH €05 Ha MECTO APYTOro 4ejJoBEeKa B XOJE CHOopa WM JUCKYCCHHM Ha HAyYHYIO
TE€MY, IOHUMATh MOTUBbBI, HAMEPEHHUS U JIOTUKY JIPYTOro;
npu3HaBaTh CBOE NPaBO Ha OMIMOKY MpH peleHUuH (U3NYECKUX 3aJady WM B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

HPEIMETHBIE PE3YJIbTATDBI
K konmy oOyuenusi B 8 kjacce mnpeameTHbie pe3ysbTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHXKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIIECTBA, KPHUCTANIMYECKHME U amop(dHbie Telna,
HACBIIICHHBIA W HEHACBIIIEHHBIA Map, BIAXKHOCTh BO3AYyXa, TEMIIEPATypa, BHYTPECHHSA
DHEPTUs, TEIJIOBOW JIBUTATENb, JIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsifl, JIEKTPUUECKOE
T10JI€, POBOJIHUKH U JUAJICKTPUKH, TIOCTOSHHBIN AJIEKTPUUYECKUNA TOK, MArHUTHOE MOJIE;
paznuuath SIBJICHHS (TEIJIOBOE pAaCUIMpPEHUE M CXaTue, Temiolepenaya, TEmIoBOe
paBHOBECHE, CMayuMBaHWE, KalNWUISIPHBIE SIBJICHUSA, WCHAPECHUE, KOHJCHCAIUS,
TUIABJICHUE, KpUCTaJUIU3anus (oTBEepaeBaHue), KUIICHHUE, Temionepeaaya
(TeTI0MPOBOHOCTh, KOHBEKITUS, HU3JIYyUYCHHE), DJICKTPU3ALMS TeJ, B3aUMOJCHCTBHUE

3apsiioB, JEHCTBHS BJEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aUMOJCHCTBHE
MAarHuToOB, JEHCTBUE MAarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs
UHIYKIUS) [0 ONHCAaHUI0 MX XapaKTEepPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKPY’KAIOIIEM MHpE, B
TOM u4ucie (U3MYEeCKUe SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATSHDKEHHE U



KaNWUISIPHBIE SIBJIEHUS B TPUPOJIe, KpUCTaIbl B mOpupojae, usinydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra,
AIEKTPUUECKUE SIBJICHUS B aTMOc(hepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emiid, apeiid moarocoB, pojib MAarHUTHOTO TOJIS JIJIsl )KU3HU Ha 3emJie, MOJSIpHOe
CUSHHME, TIPU OTOM TNEPEBOAUTH MPAKTUYECKYIO 3ajadyy B Y4eOHYIO, BBIJCIATH
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PHU3NIECKUX SBIICHUN;

ONKCHIBATh M3yUEHHBIE CBOMCTBA TeJ M (U3HUECKHUE SIBJICHUS, UCIOJIb3Ys (PU3HUECKHUE
BEJIMYMHBI (TeMreparypa, BHYTPEHHSISI SHEPrusi, KOJIMYECTBO TEIUIOTHI, YJeiIbHas
TEIJIOEMKOCTh ~ BEILIECTBA, yJAEJIbHAs TEIUIOTAa IUIABJICHUS, YJAEJIbHAas TEIoTa
napooOpa3oBaHus, yAelbHas TEIUIOTAa CrOpPaHUsA TOIUIMBA, KOA(P(GUIIMEHT MOJIE3HOTO
JEUCTBUSL TEIUIOBOW MAIIWMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3/yXa, JJIEKTPUYECKUM
3apsl, CHJIa TOKa, SJIEKTPUUECKOE HAMPSXKEHHUE, COPOTUBRIICHUE MTPOBOJIHUKA, YIEIHHOE
COMPOTHUBJICHUE BEIIECTBa, pab0Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA), IPU OMUCAHUU
MPAaBWIBHO TPAKTOBATh (PUBMYECKUM CMBICT HCIOJIB3YEMbIX BEIUMYUH, 0003HAYCHUS U
eAUHULIBI  (U3UYECKUX BEJIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIONIUE JaHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMHU BEJIUYMHAMH, CTPOUTH TPaPuKU H3yUYCHHBIX
3aBUCUMOCTEN (PM3UYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKHUE SBJICHHUS M TMPOIECCHI, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOEHHUS BEIECTBa,
MPUHIIUI CYNEPHO3UIIUU T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUS 3apsija,
3akoH Oma Ui ydacTka 1enu, 3akoH Jxxoyns—JIeHua, 3akoH COXpaHEHUs IHEPTUH, TIPH
ATOM J1aBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aMUCHIBATh €r0 MaTeMaTUYECKOe

BBIPAKEHHUE,
OOBSICHATH (PU3MUECKUE TPOIECChl M CBOMCTBAa TeN, B TOM YHCJI€ U B KOHTEKCTE
CUTyaluin MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISABJISITH

MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKUX IIaroB C
oropoii Ha 1-2 U3y4YeHHBIX CBOMCTBA (PM3UUECKUX SBJICHUN, (U3MUYECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemate pacy€THbIC 3amaun B 2—3 JICUCTBHS, HWCIIONB3YS 3aKOHBI W (OPMYIIBI,
CBs3bIBalOlME (DU3UYECKHME BEJIMYMHBI: Ha OCHOBE aHajiW3a YCJIOBHUS 3aJadyu
3alMChIBAaTh KPATKOE YCJIOBHUE, BBISABIATh HEJOCTATOK MAHHBIX I PEUICHUS 3a/1a4H,
BBIOMPATH 3aKOHBI U (DOPMYJITBI, HEOOXOAUMBIE JIJIsl €€ pelleHus, TPOBOIUTH PACUETHI U
CpaBHUBATH MOJIYYCHHOE 3HAYCHHUE (PU3NYECKON BETUIMHBI C U3BECTHBIMH JIAHHBIMU;
pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEHIUTh MpH TOMOIIU (PU3NYECKUX
METOJIOB,  HWCHOJIb3ysl ~ ONWCAHWE  HMCCIEIOBAHMS,  BBIACIATH  MPOBEPSEMOE
MPEAIIOIOKEHUE, OLIEHUBATh NPABWIBHOCTH TMOPSAKAa NPOBEICHUS HUCCIIEIOBAHUS,
JIeJIaTh BBIBOJIBL;

IPOBOAUTDH OMBITHl MO HAOTIOACHUIO (PU3NUECKHUX SIBICHUNA WM (U3NYECKUX CBOMCTB
Ten (KanmWUISIpHBIC SIBICHHWS, 3aBHCHMOCTH JaBJICHHS BO3AyXa OT €ro o0béMma,
TeMIepaTypbl, CKOPOCTHU MPOLIECCa OCTHIBAHUS M HarpeBaHUs MPHU W3IYyYEHHUU OT LIBETa
U3JIydale (Moryionarnieil) MNOBEepXHOCTH, CKOPOCTh HMCHApeHHs BOABI OT
TEMIEPATypbl JKUJIKOCTH U IUIoHaad €€ TMOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aMMOJICHCTBHE D3JEKTPUUECKUX 3apsI0B, B3aMMOACWCTBUE TOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allisl MATHUTHBIX TOJI€H MOCTOSHHBIX MAarHUTOB, IEHCTBUS MAarHUTHOTO TOJIS



Ha MPOBOJHHK C TOKOM, CBOWCTBa 3JEKTPOMArHWTa, CBOWCTBA 3JEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OpMYyJIUPOBATh MPOBEPSIEMBbIE MPEANOIOKEHU, COOHpaATh
YCTAaHOBKY U3 MPEIOKEHHOTO O00OpYyAOBaHHSA, ONMUCHIBaTH XOJ  ONbITA U
(opMyIIMpOBaTh BHIBOJIBI;

BBINOJHATh NPSIMbIE U3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIBHON BIIAXXHOCTU BO3.yXa,
CWIbl TOKa, HANpSHKEHUs C HCIIOJIb30BAHMEM AaHAJIOTOBBIX NPUOOPOB U JIaTUMKOB
¢uznyecKux BEIMYMH, CPaBHUBATh pPE3yJbTaThl HM3MEPEHUN € YYETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOJNUTH MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM (PU3NYECKOM BEIMYUHBI OT JPYroi ¢
UCIIOJIb30BaHUEM NPSAMBIX M3MEPEHUN (3aBUCHMOCTb COIPOTUBIIEHHS] MPOBOJHUKA OT
€ro JUIMHBI, IJIOIAAN MOMEPEYHOI0 CEUEHUs U YAEIbHOIO CONPOTHUBIICHUS BEIIECTBA
IPOBO/IHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPsDKEHUS Ha MPOBOIHHKE,
WCCIICIOBAaHUE TOCJIECIOBATEILHOTO M TMApaJJICIbHOTO COCIUHEHHH MPOBOTHUKOB):
IUIAHUPOBATh MCCIEA0BAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIEIys
peJIOKEHHOMY IUIaHy, (PUKCUPOBAaTh PE3YyJIbTaThl MOJTYYEHHON 3aBUCUMOCTU B BUJE
TabnuUIl U TpauKOB, IETaTh BEIBOJBI IO PE3yIbTaTaM UCCIIET0BAHNUS;

POBOUTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYUH (yIeNbHAS TETUIOEMKOCTD
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pabOTa ¥ MOIIHOCTH AJIEKTPUIECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
peI0KEHHON MHCTPYKIUH, U BBIYNCIATh 3HAUEHUE BETTUUNHBI;

coONI0aTh NpaBWIa TEXHUKH 0O€30MacHOCTH TMpu paboTe ¢ Jad0paTOPHBIM
000pyZI0BaHUEM;

XapaKTepU30BaTh MPHUHIMUIMBI JIEHCTBUS M3YyYEHHBIX TMPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpOM Ha HUX oOmucaHus (B TOM YHUCIE: CHCTEMa OTOIUIEHHUS JOMOB,
TUTPOMETpP, MapoBas TypOMHa, aMIepMETp, BOJBTMETP, CUETUYMK DICKTPUUECKON
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTeNIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), DIEKTPUUECKHE TMPEAOXPAHUTENH, DJICKTPOMArHUT, JJIEKTPOABHUTATENb
MOCTOSTHHOTO TOKAa), HCIHONB3yS 3HAHUS O CBOWCTBAaX (DM3MUYECKHUX SBICHUU U
HeoO0XouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETP, JABUTaTENIb BHYTPEHHETO CrOpaHMsl, DJIEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMBI AJIEKTPUYECKUX IIeTIe C MOCIe0BAaTeIbHBIM M MapauIeTbHBIM COCTUHECHHEM
3JIEMEHTOB, pa3inyas ycIOBHbIe 0003HAUEHUSI SJIEMEHTOB AJIEKTPUUECKHX LETeil;
OPUBOAMTH TpPUMEPHl (HAXOAUTh HHMOPMALMI0O O TPUMEPax) MPAKTHUYECKOTO
UCTIOJIh30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOW JKU3HU [UIA OOeCIedeHus
0e30MacHOCTH MPHU OOpallleHUH ¢ TPUOOPAMU U TEXHUYECKUMU YCTPOMCTBaMU,
COXPAHEHUS 3[I0POBBS U COOJIIO/ICHUSI HOPM DKOJIOTUYECKOTO MOBEJCHHUS B
OKPYKaroLIEN CpeJIe;

OCYILECTBIATh MOUCK HH(OpMaLu GU3NIECKOTO coaepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAHUN W MyTEM CpaBHEHHs JOMOJHUTEIbHBIX MCTOYHUKOB BBIICIATDH
UH(pOpMaIIMIO, KOTOpas SIBJISIETCS IPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IPY BBIIOJHEHUH YUYE€OHBIX 3aJaHUI Hay4YHO--TIOMYJISIPHYIO JIUTEPATYPY
bu3znyecKoro cogepx aHus, ClipaBOYHbIe MaTEpUalbl, pecypchbl cetu HTepHeT, BIaaeTh



npuéMaMi KOHCIIEKTHPOBAaHUSl TEKCTa, MpeoOpazoBaHus UWHPOpMAIMU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHbIE IHUCHMEHHBIE U KpaTKUE YCTHbIE cOOOIIeHus, 0000mas
uH(OPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3UYECKOTO COJEp>KaHUS, B TOM YHCIIE
nyOJMYHO  TOPENCTaBIATH  PE3yJbTaThl  MPOEKTHOM WM  HCCIEA0BATEIbCKOU
JEeATEIbHOCTH, MPU 3TOM I'PaMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHSATUWHBIA anmapar
Kypca (pU3HMKH, CONMPOBOXKATh BBICTYIICHUE MTPE3EHTAIIUECH;
IpU BBITOJHEHUH Y4YE€OHBIX IPOEKTOB U UCCIENOBaHUNA (U3UUYECKUX IMPOIIECCOB
pacnpenenarTh O0sS3aHHOCTA B TPYINIIE B COOTBETCTBHM C IMOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBINOJIHEHUEM IUJIaHA JACHUCTBHM M KOPPEKTHUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIA BKJaA B  JIEATEIbHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTD pa3peiaTb KOH(DIUKTHI.

K kxoniy oOydyenuss B 9 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHUIA:
UCIIOJI30BaTh TMOHATHS: CUCTEMa OTCcu€ra, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOIO JBWKEHUs, AedopManus (ympyras, MIacTUYECKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb MW TNEPErpy3Kd, LEHTP
TSKECTH, A0OCOJIOTHO TBEPAOE TEJIO, LIEHTP TSHKECTH TBEPJAOTO Tejaa, PaBHOBECHE,
MEXaHWYEeCKue KojeOaHus U BOJHBL, 3BYK, MHQpPa3ByK U  YyJIbTPa3BYK,
AJIIEKTPOMATrHUTHBIE BOJHBI, IIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPbl HCIIYCKaHUs M TMOIVIONIeHUs, alb(da-, OeTa- W ramma-
W3ITyYEHHUsI, U30TOIIbI, A/I€pHAs YHEPIreTUKA,
pa3nuuaTh sBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOIHOE MaJIeHHUE TeJll, PABHOMEPHOE
JNBIKEHUWE TI0 OKPY>KHOCTH, B3aUMOJCHCTBUE TeJl, PEAKTUBHOE JIBHXKCHHE,
KoJjiebaTenbHOe JIBI)KEHHE (3aTyXalollMe W BBIHYXJACHHbIE KOJ€OaHMs), pE30HAHC,
BOJIHOBOE  JIBIDKEHHME, OTpPAXEHUE 3BYKa, [MPSMOJIMHENHOE pPACIPOCTPAHECHHUE,
OTpaXEHUE U IPEIIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHUE
0eyloro cBeTa B CHEKTP U CIOKEHHE CHEKTPaJbHBIX IBETOB, IUCIEPCHS CBETA,
€CTECTBEHHAsl paJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOr0 CIEKTPA U3IIYYCHHUS ) TI0
OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOMINX TAHHOE
bu3HYecKoe SBICHHCE,
pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3NYECKUX SBJICHUI B OKpY’KaroleM MHpe (B
TOM 4ucie (pU3NYECKHE SBJICHUS B MPUPOJE: MNPUIUMBBI U OTJIMBBI, JBUKEHUE TUIAHET
ConHe4HON CUCTEMbI, PEAKTUBHOE JIBMXKEHHE KUBBIX OPraHW3MOB, BOCIIPHUSITUE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHaMH, 3XO, LBETa Tell,
ONTUYECKUE  SIBJICHUS B  TpUpoJe, OHOJOTMYEeCKOoe  JeMCTBHE  BHUIUMOTO,
yIbTPa(hHOIETOBOTO M PEHTICHOBCKOTO H3IyYEHUW, €CTECTBEHHBIM pPaTUOAKTUBHBIN
GoH, KOCMUYECKHE JIy4HM, pPaJUO0AKTUBHOE W3IYyYEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBUE PAJMOAKTUBHBIX M3JIYyYEHUN HA OPraHu3M 4YesOBeKa), MPU ATOM MEPEBOIUTH
MPAKTUYECKYIO0 33Ja4y B Yy4eOHYIO, BBIACISTH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKK)
(buznyecKuX SBICHUH;
OMKCHIBATh MU3yUEHHbIE CBOMCTBA TeN U (PU3MYECKHUE SIBJICHUS, UCTIONB3YsS (HU3UUECKUE
BEJIMYMHBI (CPEAHSsi U MTHOBEHHas CKOPOCTb Tejla MpU HEPaBHOMEPHOM JBHKECHUU,



YCKOpEHHUe, NepeMelieHne, MyTh, yIiioBas CKOPOCTb, CHJia TPEHHUS, CHJa YNPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJieHHus, BEC Teja, UMITYJIbC TeJa, UMITYJIbC
CWJIbl, MEXaHWYECKasi paboTa U MOIIHOCTb, MOTEHUIHUATbHAS YHEPrUsl Tela, MOJHATOTO
HaJl TOBEPXHOCTHIO 36MJIM, NMOTEHIIMATbHAS YHEPTUS CXKATON NMPYKUHBI, KHHETUYECKas
SHEprus, MOJHAsT MEXaHUYECKask SHEPTHUs, IEPHO] U YacTOTa KoJieOaHH, ITTMHA BOJHBL,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPETOMIICHUSI CPEbI),
IpU ONMHUCAHUM MPABUIIBHO TPAKTOBATh (PU3UYECKUU CMBICH HCHOJIb3YEMbIX BEIMYMH,
0003HAaYEHUsI U E€IUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTUMU BEIUYMHAMH, CTPOUTHh TpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

XapaKTepU30BaTh CBOMCTBA Teld, (U3NYECKUE SBICHUS U MPOIECCHI, UCIONB3YS 3aKOH
COXPaHEHHUSl PHEPrHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYNEPHO3UINH CHUJI,
OPUHITUI OTHOCUTENBHOCTH ["anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBI OTPAXEHUSI M TMPEJIOMIICHUS CBETa, 3aKOHbI COXPAHEHHS 3apsoBOIO U
MAacCOBOTO 4YHCEN TMpPH SACPHBIX pEaKUUsAX, MpH OSTOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMAaTHIECKOE BBIPAXKECHHE,

OOBACHATh (PU3MUECKHE MPOLECChl UM CBOWCTBA TEJ, B TOM 4YHCIE€ M B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPMECHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYUHHO--
CIIEJICTBEHHBIE CBS3H, CTPOUTH O0BACHEHUE U3 2—3 JIOTMYECKUX MIArOB ¢ ONOPO Ha 2—3
U3YYCHHBIX  CBOMCTBa  (DU3MYECKUX  SBICHUH, (U3MUECKUMX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarh pacu€THbIE 3a/1a4n (ONUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMIl), UCIIOJIb3Ys
3aKOHBI W (HOPMYJBI, CBs3BIBAIOIIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a
yCIIOBUSI 3a7laud 3alUCBhIBaTh KpaTKOE YCIOBWE, BBISBISATH HEJOCTAIONINE HIIN
M30bITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS PEIICHUS,
MPOBOJUTh Pacu€Thl U  OILEHUBATh PEATMCTUYHOCTH TMOJYYEHHOTO 3HAYCHUS
(bu3nYECKON BEIMYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEIIUTh TpPHU TOMOIIM (HU3HUECKUX
METOJIOB,  HWCIIOJIb3YSl ~ ONHCAHWE  MCCIEJOBAHMS,  BBIIEIATh  MPOBEPSIEMOE
MPEANOJOKEeHNEe, OICHUBATh MPaBUJIBHOCTh TMOPSAKAa MPOBEACHUS HCCIEIOBAHNUA,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAThl HAOIIOACHUN U OTBITOB;

MIPOBOIUTH OTBITHI MO HAOTIOACHUIO (DPU3MUECKHUX SIBICHUN WU (PU3NIECKUX CBOWMCTB
Ten (M3ydeHue BTOpOoro 3akoHa HbIOTOHA, 3aKOHA COXPAHEHUS YHEPTUH, 3aBUCHMOCTh
nepuo/ia KoyieOaHui MPyKUHHOTO MAasITHUKA OT MAacChl TPy3a M KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTH OT aMILUTUTYIbI MaJIbIX KOJeOaHM, MPSIMOIMHEHHOE pacpoCTpaHEHUE
CBETa, pa3lOKEeHHe OeIoro cBeTa B CIEKTP, W3YYCHHE CBOWCTB H300paKCHHS B
IUIOCKOM 3epKajleé U CBOWCTB H300pakeHHs TpeaMeTa B COOMparomeil JuH3e,
HAOJIOZICHUE CIUIONMIHBIX W JIMHEWYAThIX CIEKTPOB W3IYUYEHHUS): CaMOCTOSTEILHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HaOOpa 00OpyAOBaHMS, OMMMCHIBATH XOJ] OTBITA U
€r0 pe3yJbTaThl, JOPMYIUPOBATH BHIBOJIBI;

MPOBOJUTH MPU HEOOXOAMMOCTH CEPHUI0 MPAMBIX H3MEPEHUMN, OmNpenensis cpeaHee
3HAYCHUE U3MepsieMON BeTUYuHbI ((POKYCHOE pacCTOSIHUE COOMpAOIIEH JIMH3BI),
000CHOBBIBaTh BBHIOOP CIIOCO0a U3MEPEHUS (M3MEPUTENHHOTO TPUOOpa);

IPOBOANUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYUH C HCIOJb30BAaHUEM



NPSIMBIX U3MEPEHH (3aBUCHUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HayalIbHON CKOpPOCTH, Mepro/a KoieOaHU MaTeMaTHYeCKOro MasTHUKA OT JIJTHHbI
HUTH, 3aBUCUMOCTH yTJIa OTPAYKEHUsI CBETA OT yIJia NMAJECHUS U yIJa MPEIOMJIEHUS OT
yria majeHus): IJIAHUPOBAaTh MCCIEIOBAaHUE, CAMOCTOSITENIHLHO COOMpaTh YCTaHOBKY,
¢buKcUpoBaTh PE3yNbTAThl MOTYYCHHONW 3aBHCUMOCTH (PU3NYECKUX BEIMYHH B BHUJEC
TabNIuUI U TpauKOB, IETaTh BEIBOJBI 1O Pe3yIbTaTaM UCCIIEeI0BAHUS;

MPOBOJUTh KOCBEHHbIE HU3MEpEHUS (PU3NYECKUX BETUYMH (CpeAHsisi CKOPOCTb U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHUE CBOOOJIHOTO IMaJICHUs,
HKECTKOCTh MPY>KUHBI, KOAPOUIIMEHT TPEHUsI CKOJbXKEHUsS, MEXaHUdeckas pabora u
MOIIHOCTh, YacTOTa M TMEpUOJa KOJEOAHW MaTeMaTH4eCKOro W MPYKUHHOTO
MasiTHUKOB, ONTHYECKas Cujia coOuparomeld JHH3bI, paAHOAKTUBHBIN  (POH):
IUIAaHUPOBATh U3MEPEHHUsI, COOMpATh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHATH
U3MEPEHUs, CIIeNys IPEIJIOKEHHOW WHCTPYKLUHH, BBIYMCIATH 3HAYCHUE BEIUYMHBI U
aHAJM3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl C YYETOM 33JaHHOM IIOTPEIIHOCTH

WU3MEPEHU;
coOMoaTh TNpaBUiia TEXHUKM O€30IacHOCTM Mpu  pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKUA H3YYEHHBIX (U3MUECKUX MOJIEIEeH: MarepuaibHas
TOUYKa, a0COJIOTHO TBEPJOE TEJIO, TOYEUHBIH HCTOYHHK CBETa, JIyd, TOHKas JIMH3a,
IUTAHETapHAasi MOJIEIIb aTOMa, HYKJIOHHAsI MOJIEJIb AaTOMHOTO $1/1pa;

XapaKkTepu30BaTh MPHUHLIMUIBI JICHCTBUA W3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIIE: CIIUAOMETP, TaTUYUKU MTOJIOKEHUS,
paccTosHUS U YCKOPEHHUsI, paKeTa, 9X0J0T, OYKH, IEPUCKOI, (poToamnmapar, ONTUYECKHE
CBETOBOJIbI, CIEKTPOCKOII, JIO3UMETp, Kamepa BuiabcoHa), HCIONB3ys 3HAHUA O
CBOMCTBax (PM3NUECKUX SBJICHUN U HEOOX0AUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX YCTPOMWCTB,
U3MEPUTETBHBIX TPUOOPOB U TEXHOJIOIMUECKUX MPOLECCOB MPU PEIICHUU y4eOHO--
IPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JIJISl MOCTPOCHUSI M300paXKeHHUIl B MIIOCKOM
3epKajie ¥ coOMparoIiei JTMH3e;

NPUBOAUTH MpUMEPHl (HAXOAUTH HH(POpPMALMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3MYECKMX 3HAHMM B TMOBCEIHEBHOM KU3HU Mg OOecreyeHus
O0e3omacHOCTH TMpu oOpalieHMd ¢ OpudopaMud M TEXHUYECKUMHU YCTPONCTBAMU,
COXpaHEHHUs 3JI0pOBbsi M COOJIIOJIGHHS HOPM DKOJIOTMYECKOTO TOBEJACHUS B
OKpYKaroLIEN CpeIe;

OCYIIECTBIATh MOMCK uHPopManuu (U3MYECKOTO cojepkaHuss B VHTepHeTe,
CaMOCTOATENbHO (OPMYIUPYsS MOUCKOBBIM 3alpoc, HAXOAUTh IYTU OIpPEACICHUS
JIOCTOBEPHOCTH TOJYyYCHHOM WH(OOpPMAllMM Ha OCHOBE MMEIIIMXCS 3HAHUU W
JIOTIOJTHUTEIbHBIX HCTOUHUKOB;

UCIIOJIb30BaTh IIPU BHINIOJHEHUH YYEOHBIX 3aJJaHUl Hay4YHO--TIOMYJISAPHYIO JINTEPATYpPy
bu3znyecKoro coaepkaHusi, CIpaBOYHbIE MaTepuabl, pecypchbl cetu HTepHeT, BIaaeTh
npuéMaMi KOHCIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHuss HHGOpPMALMU U3 OJHOM
3HAKOBOW CHCTEMBI B JPYTYIO;

co37laBaTh COOCTBEHHbIE NMUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMaIuu
U3 HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COACpKAHUS, MyOJUYHO MPEACTaBISTH



pEe3yabTaThl IIPOEKTHOW WA HUCCIIENOBATENIBCKON AEATEIBHOCTH, IPU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YUYCHHBIM MOHATUHHBIA amnmapaT H3y4aeMoro paszziena (U3MKU U

COMPOBOXK/IATh BBICTYIUICHUE IMPE3CHTAlME C y4€TOM OCOOCHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ — Beero Ko;nponbﬂme leﬁaKanecxne 0BPA30BATETBHBIE
padoThI padoThI pecypebi
Paznen 1.TennoBble siBjieHUs
. bubnnorexa [JOK
11 Crpocnue u CBOHCTBA BemeCTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
12 Ternoseie mponeccs! 2l ! > https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 28
Pa3znen 2.9ekTpryeckre 1 MATHUTHBIE SIBJICHUS
21 DNIeKTpUUYECKHE 3aps/ibl. 3apsHKCHHbBIC TeTa U 7 0 1 bubnmoreka [JOK
' UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOSIHHBIH AIIEKTPUUYECKHIA TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6nmmorexka [IOK
2.3 MarnuTreIe ABICHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6nmoteka [IOK
24 OMeKTPOMArHHTHAA HHYKIUA 4 0 0 https://m.edsoo.ru/7f4181ce
Hrtoro 1o pasaeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

9 KUJIACC

KosmnuecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ — Beero Ko;nponbnme leﬁaRanecmle 0Bpa30BATEIBHBIC
padoThI padoThI pecypes
Pa3zpen 1.Mexannueckue siBJICHUS
11 MexaHnuyeckoe ABHKEHUE U CIIOCOObI €ro 10 0 1 bu6mmoteka [LIOK
' ONUCaHUsA https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonetictsue e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
13 3aKoHbI COXpaneHI 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 40
Pa3zpen 2.Mexannueckue KoJ1e0aHUSA U BOJTHBI
bubnuoreka [JOK
2.1 Mexanwrieckue koneOanus ! 0 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 Mexanuaeckue BOHEL 3ByK 8 ! 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pasnen 3.2/1eKTpOMaruHuTHOE MOJ1€ ¥ 3JIEKTPOMATHUTHbIE BOJHBI
31 DIEeKTpOMarHuTHOE I10JIE U 6 0 2 bubnnorexa [IOK
' ANEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hrtoro 1o pasaeny 6
Pasnen 4.CBeToBbI€ ABJICHUS
but6mmoreka [JOK
4.1 3aKoHbI pacpoCTpaHCHNA CBETa 6 0 2 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.2 JIaH3L! M ONTHYECKHE MPHOODEL 6 0 3 https://m.edsoo.ru/7f41a4a6
bubnunorexka [IOK
43 Pasnosxenne 6eI0ro CBeTa B CIEKTp 3 0 2 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3znen S.KBanToBBIEC SIBJICHUS
5.1 HcryckaHue ¥ MOrIOMIEHNE CBETa aTOMOM 4 0 1 bubmorexa [IOK

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



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

Bbu6nunoreka [IOK

52 (CTpoeHite aTomMHOro sizpa 6 . https://m.edsoo.ru/7f41a4a6
53 SnepHble peakuuu 7 1 ﬁggﬁ?ﬁiﬁ%ﬁ%?fﬂﬂaﬁ
Hroro no pazneny 17
Pa3neu 6.I1oBTOpHTEIbHO-000011IA101IIHIT MOYJIb
6.1 [ToBTOpEeHME 1 060OIICHHUE COIEPKAHUS 9 5 Bbu6nuoreka IIOK
Kypca ¢pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne uudgposbie
Tema ypoka
n/n yp Beero K;)ﬁl—[(;l:r[::ﬂbﬂble H;)ﬁz::illmemne oBpazoBaTEIbHbIE
p p pecypchbl
OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
. bu6mmoteka [IOK
1 KMHETUYECKOM TEOPUH U UX ONBITHBIC
e — P https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJ
3 Monenu TBEPIOTO, KHUIAKOTO ¥ Ta3000pa3HOTO bubmmoreka [JOK
COCTOSIHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHre CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBA Ha
OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-
KHHETUYECKOUN Teopuu
bu6mmoreka I[IOK
5 Kpucrannuueckue u amopdHsbie Tena https://m.eds00.ru/f0a5800
5 CmauuBaHme U KanWJUIIPHOCTD. bubnnoreka [IOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacuipeHue u cxxarue BH6J,mOTeKa HOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIIepaTyphl CO
CKOPOCTBHIO TETJIOBOTO IBMYKEHHUS YaCTHII
9 Buytpennss sneprusi. CnocoObl U3MEHEHUS bubnuoreka [LIOK
BHYTPEHHEHN SHEPTrUU https://m.edsoo.ru/ff0a5c60
10 Bunel Teruionepenaun BH6J,H/IOTeKa HOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IIpakTruueckoe
11 HUCIIOJIL30BaHME TEIIOBLIX CBOMCTB BENIECTB U 1 Eginﬁgzziiﬁ(jﬁ 0a65¢0
MaTepuasoB B LETsAX dHeprocoepexenus" pS-m. '
12 KonnuecTBo TemnoTel. Y aenpHas bu6nmnoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHenue temnoBoro Oananca. TermnooOMeH bu6nuoreka [IOK

" TCIIJIOBOC PABHOBCCUC

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

14 JlaGopatopHnas pabota "HccnenoBanue bubmuoteka [LIOK
SIBJICHHS TETIJIOOOMEHA IMPY CMEIIIMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"

Pacyer konuuecTBa TEMIOTHI, HEOOXOIUMOTO

15 JUIS. HarpeBaHUs TeJa U BbIIEISEMOro UM U
OXJIKICHUH

16 JlaGopaTopHas padota "OnpeneneHue bubmmoreka [IOK
yAEeIbHON TEIIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0aébb0

17 DHeprus TOIIMBa. Y eiabHasl TeroTa bubanoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepAeBaHNE

18 KPUCTAJUIMYECKHUX I;Ieln. VnenwbHas TenaoTa bubnnorexa [IOK

https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS

19 Jlaboparopnas pabora "Onpenenenue bubmmoreka [JOK
yZ€JIbHOM TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBanue 1 KOH/ICHCAIIHS. bu6mmoteka [LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temnora

21 napooOpa3oBaHUs ¥ KOH/IEHCAIIUH. bubmuoreka [LIOK
3aBUCUMOCTb TEMIIEPATYPBI KUTIEHHSI OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO TaBJICHUS
Brnaxnocts Bozyxa. JlaboparopHas pabota

22 "Onpenenenune gﬁocnrem&oﬁinan&omn brbmorexa [IOK

" https://m.edsoo.ru/ff0a7628
BO3/TyXa

23 Pemenue 3anau Ha onpeienieHUe BIAKHOCTH
BO3/TyXa
[TpuHIIUIIBI pabOTHI TETUIOBBIX IBUTATEIICH .

24 [TapoBast TypOuHa. /[BUraTesib BHyTpeHHETO
CTOpaHHUsI

o5 KII/I TermoBoro nuratens. TemnaoBbie bubmuorexa [IOK
JIBUTATEJIH U 3alIUTa OKPYKAIOIIEH CpeJIbl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUHU B

26 TEIUIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe

27 "TCIIL'IJ'IOBBIG HBJ'IGHI/I?E I/I3MeHe11)me arperaTHbIX bubmaorexa LIOK

. " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIECTBA
28 KonTponbnas pabora no reme "TerioBsie bu6mmoreka [IOK



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

siBJIeHUsI. I3MeHeHMe arperaTHbIX COCTOSTHUM
BerecTna"

https://m.edsoo.ru/ff0a86ae

Onexrpuzanus Teil. J{Ba poja 3JIeKTPUYECKUX

29
3apsii0B

30 Ypoxk-uccienoBanue "DieKTpu3anus TeI 1
UHIYKIHMENW U IPU CONPUKOCHOBEHUH"

31 B3aumMopeiicTBre 3apsHKeHHBIX Tell. 3aKOH bubanoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe nosue. HanpsxkeHHOCTH

32 JNEKT pI/IquKoro nosist. 11 II/:HI_II/IH bubmorexa LIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH JIECKTPUUECCKUX TTOJICH
33 Hocwurenu snexTpuueckux 3apsaos.
DOneMeHTapHbIi 3apsia. CtpoeHue aroma
[1IpoBOIHMKY U TUAIEKTPUKU. 3aKOH bubmmoreka [JOK

34 :

COXpAaHEHUS AJIEKTPUUECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1au Ha MpUMEHEHUE CBOMCTB bubmmoreka [JOK
35 .
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBUS €ro
36 c mecIT)BOBaHH;I I/ICTg]qHI/IKI/I AIEKTPUYECKOTO bubmmorexa [IOK
y ' p https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefCTBUS AIEKTPUIECKOTO TOKA bubmaorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO MOJIsl HA IPOBOIHUKH U 1
IURJIEKTpUKN"

39 DNEKTPUYECKN TOK B METaJlJIaX, )KUJKOCTSIX bubnnorexa [IOK
U raszax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKkas 1enb U €€ COCTaBHbIE YacTH

41 Cuna toka. JlabopaTopHas pabora 05 bubnmnoreka [IOK
"N3mepeHue u peryImpoBaHue CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpruyeckoe HanpsbkeHue. BoasTmerp.

42 JIa60pI;T0pHaﬂ pa6o£a "U3zmepenue u P 0.5 bubsmorexa [IOK

" https://m.edsoo.ru/ff0a%e14
pEryIUpOBaHKUE HATIPSIKEHUS

43 ConpoTHuBieHHE IPOBOJHUKA. Y AETBHOE bubnuorexa [LIOK

COIMTPOTUBJICHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738
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JlabopaTopHas paboTa "3aBUCUMOCTh

a4 AJIEKTPUYECKOTO CONPOTUBJICHUS IPOBOIHUKA bu6mmoreka [IOK
OT €r0 JUIMHBI, TJIOLIA/IN ITOIIEPEYHOrO https://m.edsoo.ru/ff0aa738
ceyeHus 1 marepuaia'
3aBUCHMOCTD CHJIBI TOKA OT HAIPSHKCHUS. bubanoreka [IOK
45 3akon OMa Jy1s ydyacTKa 1enu https://m.edsoo.ru/ff0aa44a
JlabGopaTtopHas padora "VccienoBanue
46 3aBUCHMOCTH CHJIBI TOKA, HJIYILLETO Yepe3 bu6mmoteka LIOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
[TocnegoBarenbHOE U MapallieIbHOE
47 COCITUHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "[IpoBepka npaBuiia
48 CJIO’KEHUS HAMPSHKEHUM TTpU bubnuoreka [IOK
MOCIE0BATEIbHOM COEAUHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JIaGoparopnas padora "[IpoBepka npaBuia
49 TUTS CII?IJ'ILI F”)FOKa F1)1p1/1 napanIJ)lean;mM b bubmorexa [IOK
" https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumeHeHue 3akoHa Oma bubnnorexa [IOK
JUISL pa3JIMYHOTO COETMHEHUS ITPOBOIHUKOB https://m.edsoo.ru/ffOaaf8a
51 PaboTa 1 MOIITHOCTH PNEKTPUUECKOTO TOKA. bu6nmmorexka [IOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padota "OnpeneneHue padoTh bubmuoreka [JOK
52 Y MOIIIHOCTHU 3JIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHe 1EeTH U TOTPEOUTETN
53 3neKT1§)I/IquK0171 BIII-IepFI/II/I B EEITY. KopoTtkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka K KOHTPOILHOM paboTe MO TEMe
54 "DyeKTpUYECKUE 3apsibl. 3apsHDKEHHBIE Tella U bu6mmoreka [IOK
ux B3aumoencTBus. [locTtossHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUAN TOK"
KonTponbHas pabota mo Teme
55 "DyeKTpUUecKue 3apsibl. 3apsHKCHHBIC Tela | bubnmnoreka [IOK

ux B3auMoaercTBus. IlocToSHHBIN
3IEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abea8
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56 ITocTosIHHBIE MATHUTEI, HX B3aUMOIEHCTBIE 1
57 Ypok-uccnenosanue "M3ydenue nosuei 1 1 bubmuoteka [LIOK
ITOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHoe noje. MarautHoe noJie 3eMiIu U bubmmoreka [IOK
58 1 i
€ro 3Ha4eHME Ul KU3HU Ha 3emiie https://m.edsoo.ru/ffOacOba
OnbIT OpcTeaa. MarautHoe nose
bu6mmoteka [IOK
59 3JEKTPUUYECKOTO TOKa MaruuTHoe nosue 1
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpumeHeHue IeKTPOMarHuTOB B TEXHUKE.
60 .H]H;.)GO aTOpHas a60pTa "N3yueHue 1ercTBHS 1 0.5 bubanorexa LIOK
paTopHas p ya " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIS Ha TPOBOJTHUK C TOKOM
DJEeKTPOBUTATEIb [TOCTOSHHOI'O TOKA.
Hcnonb30BaHue 3yIeKTpoIBUTaTENCH B
HIpOX bubmmoreka [JOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. 1 i
" https://m.edsoo.ru/ff0ac86c
Jlaboparophas pabota "KoHncTpyupoBanue u
n3y4yeHue paboThl dIEKTpoABUTATENSA"
62 Onbitel @apanest. 3aKOH 3J€KTPOMAarHUTHOU 1
naaykuuu. [Ipasuno Jlenna
Onektporereparop. CriocoOb! MOTydeHHs!
63 AIIEKTPUYECKON ~ SHEPTUH. DINEKTPOCTAHIINHY Ha 1
BO300HOBIISIEMBIX UICTOYHUKAX YHEPTUU
64 [ToarotroBka K KOHTPOJIBHOM paboTe Mo Teme 1
"DeKTpU4ecKre U MarHUTHBIE ABJICHUA"
65 KonrtponbHas pabota no reme 1 bubnuoreka [IOK
"DJIeKTpUUECKUE U MAaTHUTHBIE SIBICHUS" https://m.edsoo.ru/ff0ach14
66 PesepBHblii ypok. PaboTa ¢ TekcTramu o Teme 1 bubnnorexa [IOK
"TennoBsie siBIeHUS" https://m.edsoo.ru/ff0acc5e
PezepBHblil ypok. PaboTa ¢ TekcTamu 1o Teme bu6mmoreka [IOK
67 UH L L n 1 .
OCTOSIHHBIN AJIEKTPUYECKUI TOK https://m.edsoo.ru/ffOacdc6
68 PezepBHblil ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MaruuTHbIe SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJUIACC

KosmnuecTBo yacos DJIEKTPOHHBIE
Ne nudposbie
Tema ypoka
/i Ma yp Beero KOﬁHTpOJIbHLIe HpﬁaKanecxne 0BpA30BATEIBHBIC
padoThI padoThI pecypebi
1 Mexanudeckoe IBuxeHue. MartepuanbHas 1
TOUYKA
5 Cuctema otcuera. OTHOCUTEITLHOCTh 1 bubmmoreka [JOK
MEXaHWYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOJIMHEWHOE IBHIKEHUE 1 bubmaorexa LIOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSIMOJIIMHENHOE IBU)KECHUE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMmonuHetHOE PaBHOYCKOPEHHOE 1 bubmmoreka [IOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMxkeHus. [ padux 1
CKOPOCTH
JlaGopaTtopHast pabora "Onpeznenenue
bu6mmoreka I[IOK
CKOpEHUS TeJla MPU PaBHOYCKOPEHHOM 1 1
[ yeKop pup o ycKop " https://m.edsoo.ru/ff0adb18
JIBU>KEHUH 110 HAKJIOHHOM TJIOCKOCTH
8 CBo6onnoe nmagenue ten. Onsitel [ anumes 1
PaBHOMEpHOE NBH)KEHUE TTO OKPY>KHOCTH.
9 ITepuo I/II) ‘{aCTI([)Ta oOpaIeHus pﬁneﬁnaﬂ u 1 bubmaorexa LIOK
PHOZ patit ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 [leHTpOCTpEeMUTETHEHOE YCKOPEHUE 1
. bu6nunoteka [IOK
1
11 ITepBeriit 3akoH HproToHA. BekTop cuitbl https://m.edsoo.ru/f0ae612
12 Bropoii 3akon HeroToHna. PaBHOI€MCTBYIOIIAS 1 but6mmoreka [JOK
cuiia https://m.edsoo.ru/ff0ae72a
. but6mmoreka [JOK
1
13 Tpertuii 3akoH HetoTona. Cyneprno3uius cui https://m.edsoo.ru/f0ae982
14 Pemienue 3a1ay Ha NpUMEHEHUE 3aKOHOB 1 bubnmnoreka [IOK

Hrrorona

https://m.edsoo.ru/ff0aeb6c
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Bbu6nunoreka [IOK

15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anay no reme «Cuita ynpyroctu»

JlabopaTtopHas pabota «OnpeneneHue bubmmoreka [IOK

17 JKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28

bubnnoreka [IOK

18 Cuna Tpenus Pt medsooulfioaf 38

19 Pemenne 3agau no reme «Cusia TpeHUsD» ]hsn@,momm HOK

ttps://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota "Onpenenenue bubnnoreka [IOK

20 K03 pHIIIEeHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3anau no teme "3axkonsl HeroTona. bu6mmoteka LIOK
Cuna ynpyroctu. Cuna Tpenust"” https://m.edsoo.ru/ffOafb8e

29 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bu6mmoteka LIOK
TATOTEHUs. Y CKOpeHHE CBOOOTHOTO NaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus " J[BrkeHUE Tl BOKPYT

23 rpaBUTalnOHHOTO 1IeHTpa (ConHevyHas
cucrema). ['amaktuxu"

24 Pemenne 3amad mo teme "Cuna TSHKECTH U bubmuorexa [JOK
3aKOH BCEMHUPHOTO TArOTeHUs" https://m.edsoo.ru/ff0af5f8

o5 ITepBas kocMuueckas ckopocTb. HeBecomocTh bubmuorexa [JOK
U IIEPETPY3KU https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAILHOW TOYKH.

2% AbGcomotHo TBEpI0€E Teno. PaBHOBecHe bubmuoreka [JOK
TBEPJOTO TEJIA C 3aKPETUIEHHOW OCBIO https://m.edsoo.ru/ffOafe36
BpALLEHUS

27 MowmeHT cuisl. L{enTp TsxecTn

28 Pemenne 3amad mo reme "MoOMEHT CHJIBI. but6mmoreka [JOK
LlenTp Ts0KECTH" https://m.edsoo.ru/ff0b02b4
'I:IOJIFOTOBKa K KOHTPOJIbHOU padoTe 1o Teme Eubaorexa LIOK

29 Tle\leﬁxaHquCKoe nBkenne. Bzaumoneiicteue https://m.e dsogru 1000408

30 KonTtponbHas pabora [0 TeMe "MexaHnueckoe bu6muoreka [IOK
nBIKenne. B3aumonelictsue ten"” https://m.edsoo.ru/ffOb06ec

31 Nmnynbe Tena. Umnynbe cuibl. 3aKoH bu6mumoteka [LIOK
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COXpaHEHHUS UMITYJIbCA. YTIPYTroe U HEYIIPyroe
B3aMOJIENICTBUE

https://m.edsoo.ru/ffOb07fa

39 Pemienue 3anay o reme "3akoH cOXpaHEHUS bubnuorexa [IOK
uMmIyJsca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenius "PeakTHBHOE IBI)KCHHE B
IIPUPOJIE U TEXHUKE"
34 Mexanudeckas paboTa ¥ MOITHOCTh ﬁgg@ﬁ?}jﬁ% (Er(u)/I:fObO 284
35 PaboTa cuibl TSKECTH, CHITBI YIPYTOCTH U bubnuoreka [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «Onpenenenue padoTsl
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JIBHXKEHUU
TeJa M0 TOPU30HTAITBHOHN ITOBEPXHOCTH
37 Cas13b oHepruu u padotsl. [loTeHnnanpHas
SHEPrus
38 Kunerudaeckas sueprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTHH B MEXaHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubnnorexa [IOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHUE U €TO bu6nmmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue koyie0anus. BeiHy)1eHHBIC bubmuoreka [JOK
KosiebaHus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil U py>KUHHBIA MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTD MEPHOJA
44 K(Fne6aHI/H7I (f[T KECTKOCTHU MPYKUHBI U I\IZaCCI:)I bubmiorexa LIOK
rpy3an https://m.edsoo.ru/ffob197a
45 [TpeBparieHre SHEPTHH PH MEXaHHISCKHUX
KOJICOaHUSAX
R I - BuGmiorexa LIOK
https://m.edsoo.ru/ffOblaec
MasITHHKA)
47 JlabopaTtopnast pabota «I[IpoBepka bubnuoteka [IOK

HE3aBUCHMOCTH IepHOo/1a KoeOaHui rpysa,

https://m.edsoo.ru/ff0b197a
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MOABCIICHHOI'O K HUTH, OT MACChI I'py3a»

Mexaunueckue BoiHbl. CBOicTBa

bubmmoreka [IOK
48 MexaHW4YeCKUX BOJH. [IpomonbpHbIC 1 i 1
HONEPEUHBIC BOIHI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepenius "MexaHHn4eCKHUEe BOJIHBI B
TBEPIOM Tente. CelicMuueckue BOIHBI"
50 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccinenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'pomkoOCTb 3ByKa M BBICOTA TOHA.
AKyCTHUECKUI Pe30HAHC
53 Ypok-koHpepenmus "YIpTpa3ByK u bubnnorexa [JOK
uH(ppa3ByK B IpUPOJIE U TeXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOJIBHOU paboTe MO TEMe
bubmmoreka [IOK
54 "3akoHbI cOXxpaHeHUsl. MexaHnueckue i .
N https://m.edsoo.ru/ff0b25f0
KonTpomnpHas padora o Teme "3aKoHbI
55 coXpaHeHHs. MexaHnYecKue KoJieOaHus U
BOJIHBI"
56 DIIEKTPOMArHUTHOE T0JIe. DIIEKTPOMarHUTHBIC bubmuoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1€EKTPOMarHUTHBIX BOJIH
VYpok-koHpepenmus "Hlkana
bubmuoreka [JOK
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue https://m.e dsoglru If0b2fe6
AJIIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBs3H" — :
Ypok-uccnenosanue "M3yueHue cBOUCTB Bu6 OK
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO ubmioteka 1]
MOGHIBHOTO TeehoHa" https://m.edsoo.ru/ffob2c6c
60 Pemenue 3ama4 Ha onpesieieHre YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJeKTpoMarHuTHas npupojia ceera. CKopocTh bubnuoteka [IOK
cBera. BonHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounnku ceera. lpsamonnneiinoe
bubnuoteka [IOK
62 pacnpoctpaHeHue ceeta. 3atmenus ConHia u 1

JlyHbl

https://m.edsoo.ru/ff0b3658
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3aKoH OTpa)keHHUs cBeTa. 3epkana. Pemenue

but6mmoreka [JOK

63 3aJa4 Ha MPUMEHEHHE 3aKOHa OTPAKECHUS https://m.edsoo.ru/fob38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH IPETOMIICHUS bu6mmotexa LIOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 I/ICHOHBBOBi;F{II)/IC nonHofo BHYTPEHHETO Bubmiorexa LOK
https://m.edsoo.ru/ffob3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
Jlaboparopnas pabota "Hccienoanue
66 3aBHCHMOCTH yTJIa MPEIOMIICHHS CBETOBOIO
Jy4a OT yIJla a/IeHUs Ha TpaHulle "BO3IyX-
crekio""
Ypok-koHpepenmus "Vcrnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnuorexa [JOK
68 JIunzel. OnTHyeckas cuia JIMH3bI https://m.edsoo.ru/ffob3f2c
69 ITocTpoenue n300pakeHMI B JIMH3aX Bubmorexa ITOK
p p https://m.edsoo.ru/ffOb444a
JlaboparopHas padora "Omnpenenenue
70 dox 1(T:JHOFI(D) aC(F))TOHHI/ISI u OFr)ITll/[IquKoﬁ CHUJIBI bubmaorexa LIOK
y p: " https://m.edsoo.ru/ff0b4206
coOMparomieil JTMH3BI
71 VYpok-koHpepenius "Ontuyeckue TMH30BbIE bubnnorexa [IOK
npudopsr" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 xak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
-9P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenus "Jledexts 3penus. Kak
COXpaHHUTb 3peHHe"
Paznoxxenue 6emnoro ceeta B crieKTp. OMBITHI
74 Hrrorona. Cnoxxenue CHCKTpaJIBHBﬁ( IIBETOB. brbmiorexa LIOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopaTtopHnas pa6ota "OnBITH TIO
75 Pa3oKeHuIo OEIoro CBeTa B CIIEKTP U bubmuoreka [LIOK
BOCIIPUSATHUIO LIBETA ITPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 LIBETOBbIE (UIBTPHI"
76 VYpoxk-npaktukyM "BosiHOBBIE CBOICTBA CBETA:
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ucriepcus, nurepdepenuns u qudpaxmus”

77 OmnrbiTel Pezepdopaa u minanerapHas MoJienb bu6mmoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynater bopa. Moaens atoma bopa

79 Ucnyckanue u TOTTIOLEHHE CBETA ATOMOM. bu6mmotexa LIOK
KBanTel. JIuneiiuaTeie CrIEKTPhI https://m.edsoo.ru/ff0c144c

80 Ypoxk-nipaktukym "Habnroenue cieKTpos bubmmoteka [LIOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoaxTuBHOCTE U €€ BUABI BH6J,H/IOTeKa HOK

https://m.edsoo.ru/ff0c1672

82 Ctpoenue aToMHOTO siipa. HykiioHHas Moaens ]r?ﬂ@_MOTeKa HOK

ttps://m.edsoo.ru/ffOc18ac

83 PanuoaxTuBHbIe peBparienus. M3otomns ]r?H@_IHOTeKa HOK

ttps://m.edsoo.ru/ffOclal4

84 Pemenue 3agau o reme: "PannoakTHBHBIE bubnnoreka [IOK
npeBpaleHus"” https://m.edsoo.ru/ffOclbda

85 [Tepuon moypacmnana

36 Ypoxk-koudepennus "PagroakTuBHbIE . bubnuoreka LIOK
W3JIyYEHHUS B IPUPOJAE, METUIIUHE, TEXHUKE https://m.edsoo.ru/ff0c2126

87 SnepHble peakunun. 3aKOHBI COXPAHEHUS bubnuoreka [LIOK
3apsI0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0clc58

88 OHeprus cBsA3U aTOMHBIX siziep. CBsA3b Macchl U bubmmnorexa LIOK
SHEPrUuu https://m.edsoo.ru/ffO0cld7a

89 Pemenue 3amaq o teme "Snepusie peakun”

90 Peakuuu cunTesa u JENenus snep. Uctounnku bubnuoreka [JOK
sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenus "AnepHas sHepreTUka.

91 JlelicTBUA palOaKTUBHBIX W3JIYYEHU HA
JKUBBIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOM paboTe Mo Teme

9 "DIeKTPOMarHuTHOE TOJIE. bubnmnorexa [IOK
DJNIeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBrieHus "

03 KonTponpHas pabota mo teme

"DJIeKTPOMarHuTHOE TOJIE.



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DJIeKTpOMarHuTHbIC BOJIHBL. KBaHTOBBIC
SIBIICHUS"

94 [ToBTOpenue, o6o6meHue. Jlaboparopusie 1 1 bubnnorexa [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
I1 600 .P
95 | pacucTix  KriceTaemHA 301 O Tene 1 Bufimiorera LIOK
" " https://m.edsoo.ru/ff0c2572
TerutoBbIe MPOLECCHI
[ToBTOpenue, 06001eHNE. Pemenue Bubmiorexa LIOK
96 pacueTHBIX U KAYECTBEHHBIX 3a/1a4 IO TEME 1 .
" o https://m.edsoo.ru/ff0c2a22
KII/I TerymoBbIx ABUTaTENEH
[ToBTOpenue, 06001eHNE. Pemenue Bubsmorexa LOK
97 pacueTHHIX M Ka4eCTBEHHBIX 3a71a4 [0 TeMe 1 i
" " https://m.edsoo.ru/ff0c2b30
KIIJl anexTpoycTaHOBOK
98 [ToBTOpenue, o600meHue. JlaboparopHbie 1 1 bubnnorexa [JOK
pabotsl 110 Kypcy "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOopenue, 0606menue. Pabora ¢ Tekctamu 1 bu6moreka [IOK
o Teme "3aKOHbI COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o000menune. Pabora ¢ Tekcramu 1 bubnuoreka [LIOK
no TeMe "Konebanus u BoHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o0o0menune. Pabora ¢ Tekcramu 1 bubnnorexa [IOK
o teme "CBeToBbIE ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606meHue. Pabota ¢ Tekctamu 1
no teme "KBanrtoBas u sinepHast pusuka"
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYUEHHUE OBPA3OBATEJIBHOT'O
IMPOIIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YUHEHUKA

» dusuka, 8 knacc/ [epeimkun A.B., O011ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AximmonepHoe oomectBo «M3aarenscTBo «IIpocBeenue»

» ®usuka, 9 knace/ [epoimkun A.B., I'ytHuk E.M., O61ecTBo ¢ orpaHU4eHHON

OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiectBo «M3aaTenscTBO

«IIpocsenienne»

METOANYECKHUE MATEPUAJIBI IJIAA YUUTEJIA
1. Jlykammk B.1. C6opHHK BOIIPOCOB U 3a1a4 1o ¢usuke. /-9 k1. — M.:

[Ipocsemenne, 2010. —192c.
8 KITIACC
1. Pabouas nporpamma. @usnka. 7 — 9kIaccel: yaeOHO-METOIUYECKOTO MTOCOOMS

/coct.TuxonoraE.H. — 2-e u3n.,crepeotun. —M.: [Ipoda,2013. — 398,(2)
2. IIporpaMmMbl OCHOBHOTO 00111eT0 00pa3oBanus. Puznka. 7 — 9 Kiaccel

(aBTopsi:A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. JIykammuk B.U. C6opHUK BOpocoB u 3a7a4 1o ¢pusuke. 7-9 ki, — M.:
ITpoceemenne, 2010. —192c.

4. A.B. Ilepsiukun @usuka-8xa 2017 M. [Ipoda

5. H.B. ®unonoBnu Meroandeckoe mocodue 2015 M. Jlpoda

6. A.E. Mapon, E.A. Mapon CaMocTosITelIbHbIE M KOHTPOJIbHBIE PA0OTHI-8 Ki1acc
2017 M. Ipoda

7. B.B. lllaxmaroBa ,O.P. lllepep Auarnoctuueckue pabotsl -8 kiacc 2016 M.

Hpoda



8. A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Bonpocos u 3agaa 2015 M.

Apoda

9 KJIACC

1. Pabouas mporpamma. dusnka. 7 — 9kiaccel: yueOHO-METOUUECKOTO TOCOOus
/coct. TuxonoBaE.H. — 2-e u3a.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMmMbl OCHOBHOTO 00111eT0 00pa3oBanus. Puznka. 7 — 9 Kiaccel
(aBTrops:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Jlykamuk B.U. CoopHuK BompocoB u 3a1a4 1o pusuke. 7-9 k. — M.:

IIpocsemenne, 2010. —192c¢.

KoHTposbHBIE B caMOCTOSTENbHBIC pa0OTHI TIO pu3nke. 9 kiacc: Kk yueOHuKy A.B.
[Mepormkuna, E.M. T'ytauk «®usuka 9 kmace» / O.W. I'pomiiea. — M.: U3natenbcTBO

«Dx3amen», 2014,

Tectsl o pusuke. 9 knacc: k yueoOHuky A.B. Ilepoimkuna, E.M. I'ytHuk «®usnka
9 xmace» / O.HW. I'pomrieBa. — M.: U3narensctBo «K3amen», 2010.

dusuka. 9 knacc. TemMaTuueckne TeCTOBbIC 3a1aHus I o aroToBku kK ['MA. / aBT.-
coct.: M.B. boitnenko, O.H. Mupomkuna. — Spocnasib: OO0 «Akagemus
pasButus», 2014.

HNU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

8 KIIACC

1. bubnuotreka — Bc€ mo npeamery «dusukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pesxum nocryna: http:/fizika-class.narod.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/

3. Enunas xonnekuus udpoBbIX 00pa3oBaTeNbHBIX peCypcoB. — Pexkxum gocryma:
http://school- collection.edu.ru

4. laTepecHbIe MaTEepHAIIBI K ypOKaM (PU3UKH IO TeMaM; TECTHI IT0 TeMaM; HaTJIsAHbIC
nocobus kK ypokam. — Pexxum moctyma: http://class-fizika.narod.ru

5. lludposrie 06pazoBaTeNbHBIE PECYPCHL. — PexkuM qocTyma:

http://www.openclass.ru

6. DiekTpoHHBIC YU4eOHHKH 10 pusuke. — Pexxum goctyma: http://www.fizika.ru

9 KJIACC

1. BuneoonsIThl Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

2. Enunas xommeknws mudpoBBIX 00pa3oBaTebHBIX peCypcoB. — PexxuM noctyna:
http://school- collection.edu.ru

3. aTepecHbie MaTepraibl K ypokaM (PH3UKH M0 TeMaM; TeCThI IO TeMaM; HarJIsTHbIC
nocobus Kk ypokam. — Pesxxum poctyna: http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTenbHBIC peCypchl. — PexxuM gocryra:

http://www.openclass.ru

5. DiekTpoHHbIe yueOHUKH 10 (usuke. — Pesxxum noctyna: http://www.fizika.ru
6.Jlucrannmonnas mkoja Ne368 http://moodle.dist-368.ru/ OtkpeiThiii Kinace. CeTeBoe
obpasoBarensHO€e coobInectBo. http://www.openclass.ru/node/109715

7. Equnas xonnexnus iupoBbIx 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IEHTP HHPOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UurepHer ypok. http://interneturok.ru/ru/school/physics/


http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 cents10ps» maTepuaisl o dusmke. http://archive.1september.ru/fiz
11. Anumaruu pusndecknx o0bekToB. http://physics.nad.ru/
12. XXuBas ¢pusuka: o0yqaromas nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®uswuka.ru. http://mww.fizika.ru/


http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
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