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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs COCTaBIIEHA Ha
OCHOBE MOJO0XKEHUHN U TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHON mporpammbl, mnpeactaBieHHbIx B ®I'OC OO0, a Ttakxke ¢ ydé€ToM
dbenepanbHOil paboueit mporpammbl Bocniutanus U KoHimenuuu mpenojaBaHusi y4eOHOTO
npeamera «DPusnkar.

Conepxanue mporpamMmsel Mo (pusrke HampaBieHO HA (GOPMUPOBAHUE €CTECTBEHHO-
HAy4yHOM TPaMOTHOCTH OOY4YAIONIMXCS M OpraHU3aluio HU3ydeHuss (Qu3nKu Ha
NesATeIbHOCTHOM OoCHOBE. B mporpamme mo (pu3uke y4yuThIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanusanuu Tpebopanuit ®I'OC OOO k miIaHUPYEMbIM JHYHOCTHBIM U
METanpeMETHBIM pe3yJibTaTaM OOyYEHHS, a TaKXKe MEXIPEAMETHBIE CBSI3M €CTECTBEHHO-
HAyYHBIX YUYEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma mo (u3uke ycTaHABIMBAET paclpejeieHHe y4yeOHOro marepuaia Io
rogaMm oOydeHust (IO Kjaccam), MpeajiaraeT MPUMEPHYIO TOCIEI0BATeIbHOCTh U3YUEHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI MPEAMETHOTO COJIEP)KAHUS M YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ IENbIO OKAa3aHUS METOJAMYECKOW MOMOIIU
YUHTEIIO B CO3JIaHUH pabodeli mporpaMMBbl 10 yueOHOMY TIPEAMETY.

®dusnka SBISETCS CHUCTEMOOOPA3YIONIUM JIJIi E€CTECTBEHHOHAYYHBIX YYEOHBIX
IPEAMETOB, TOCKOJIBKY (DU3WYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMoJIoruel, acTpoHOMHEH U Gu3ndeckor reorpadueii, BHOCUT BKIaa
B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, TPEOCTaBlIseT HauOoyiee sICHble 0O0pa3Ilbl
NpPUMEHEHUs] HaYyYHOrO METOJa IO3HaHHUS, TO €CTh CHoco0a MOJY4YeHHs] JTOCTOBEPHBIX
3HaHUU O MUDE.

Omgna w3 TIaBHBIX 3a7ad (U3UUECKOro oO0pa3oBaHUs B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMUPOBAHMH €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca K
HayKe y 00yJarommuxcs.

N3yuyenue ¢uszuku Ha 0a30BOM ypOBHE NpENAINoOiaraeT OBIAJEHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

] HAay49HO OOBSICHSATH SABJICHMUA,
] OLCHHMNBATDh U ITIOHUMATb 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
] HHTCPIIPCTUPOBATE AAHHBIC H HCIIOJB30BATh HAYYHBIC AOKA34aTCJIbCTBA IJIA

MIOJy4YE€HUSI BBIBOJOB.

Ienu n3yuenus puU3MKKN HA YPOBHE OCHOBHOT'O OOIETO 00pa30BaHMs OINPE/CICHBI B
Konnenmuu mnpenonaBanusi ydeOHoro mnpeamera «®Dusmka» B 00pa30BaTENIbHBIX
opranm3anusax Poccuiickoit @enepanun, peaan3yonmx OCHOBHbBIE 00Ie00pa3oBaTeIbHbIC
NporpaMmsbl, yTBepKAEHHOW pemeHneM Kommernn MuHHCTEpCTBA  MPOCBEIICHUS
Poccuiickoit @enepanuu (mpotokoi ot 3 nexadps 2019 r. Ne [IK48H).

Heaun uzyyenus Gpusuku:

. npHOOpETeHNE MHTEPECa M CTPEMIICHUS O0yUYarOIINXCS K HAYYHOMY U3yUEHHUIO
MIPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM;

. pa3BUTHE NPEACTABICHUA O HAyYHOM METOJE€ MO3HAHUS U (opMUpOBaHUE
HCCIIEIOBATEIBCKOIO OTHOLICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

. dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHSI KaK pe3ysibTaTa M3y4YeHUSI OCHOB
CTPOCHHUS MaTepuu U (PyH1aMEHTaIbHBIX 3aKOHOB (PU3UKY;



. (opMHUpOBaHUE TPEICTABICHUNA O poNd (PU3MKU JJIs Pa3BUTUSA JPYrUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTUI;

. pa3BUTHE MPEICTABICHUN 0 BO3MOXKHBIX chepax Oyaymel npodeccuoHaabHON
NEeSATENbHOCTH, CBA3aHHOW ¢ (DU3MKOHM, MOArOTOBKAa K JajbHEHIIEMy OOYYEHHIO B 3TOM
HaIlPaBJICHUM.

JlocTkeHue 3TUX Iiesied mporpaMmbl O (U3MKE HAa YpPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus 00ECIeUnBACTCS PEIICHUEM CIICTYIONIUX 3a1ay

. npuOOpeTeHne 3HAaHUW O IUCKPETHOM CTPOEHHM BEUIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. OpUOOpEeTeHHEe YMEHHUI ONUChIBaTh U OOBIACHATH (PU3MYECKUE SBICHUS C
UCIOJIb30BAaHUEM TOJTYUYEHHbBIX 3HAHUK;

. OCBOGHHME  METOJOB  pEUICHUS  NPOCTEHMIIUMX  pacy€THBIX  3a7ay ¢
UCIIOJIb30BaHUEM (PU3MUECKUX MOJENIEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

. pa3BUTHE yMEHUM HAOMIOJaTh NPUPOAHBIC SIBICHUS M BBINOJHITH OMBITHI,

nabopaTopHble pabOThl M OKCIEPUMEHTAJIbHbIE MCCIEOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTEIIHLHBIX TPUOOPOB;

. OCBOCHHE MPUEMOB pabOThl C HHpoOpMaruend (U3NIECKOTO COJIepIKaAHUS,
BKJIFOYasT MH(OPMAILIMIO O COBPEMEHHBIX JOCTIKCHHMSIX (DU3MKH, aHAIU3 U KPUTUUECKOE
ollcHUBaHUE WH(OPMAIINH;

. 3HAKOMCTBO €O cdepamu mpodecCuoHaTbHON NESITEIHbHOCTH, CBS3aHHBIMHU C
(bU3UKON, U COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAHHBIMH Ha JOCTWKCHUSIX (PU3UUIECKON
HaYKH.

Ha wusyyenunm ¢usuku (06a30BbIii ypoOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
obOpazoBanus orBoautTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hellel0), B 8 Kiacce —
68 gacoB (2 yaca B Hejenmo), B 9 kimacce — 102 gaca (3 yaca B Hezelo).

[Ipennaraemslii B mporpaMmMe o ¢Gpu3Mke MnepedyeHb Ja00paTOPHBIX paboT U OMBITOB
HOCHUT PEKOMEHATEIbHBIN XapaKTep, YUUTENb JeaeT BHIOOp MPOBEJACHUS Ta00OPATOPHBIX
paboT MW OMNBITOB ¢ YYETOM HMHAMBUIYATbHBIX OCOOCHHOCTEH OOYyJaroImmXcs, CIHCKa
AKCIIEPUMEHTATBHBIX 3a/laHUi, MpeJIaraéMblX B paMKaxX OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMEHa 10 (PpHU3HKe.



COILEPKAHUE OBYYEHUA

7 KJIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o0 Ipupogne. JSsnenus npuponasl. Duszndeckue sBICHUA:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUYECKUE, MArHUTHBIC, CBETOBbIE, 3BYKOBBIE.

duznyeckue BenuuuHbl. M3mepenue pusnueckux BeauuuH. Puznyeckue npuOopsbl.
ITorpemHocTs u3MepeHuii. MexayHapoaHas cucteMa eIuHULL.

Kak ¢usuka u napyrue ecrecTBeHHblE HAyKH H3y4aroT mnpupony. EctecTBeHHO-
HAy4YHBbI METOJ MO3HAHWA: HAOJIOJEHHE, NTOCTAHOBKA HAy4YHOrO BOIPOCA, BBIIBH)KEHHE
TUMNOTE3, SKCHEPUMEHT [0 NPOBEpPKE THUIOTE3, OOBSCHEHHWE HAOII0AAEeMOro SBICHHMS.
Onucanne GpU3NIECKUX SABJICHUMN C TTOMOIIBIO MOJICIICH.

Jemoncmpayuu.
1. MexaHnyeckue, TeIIOBbIC, YEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.
2. ®dusnyeckne TpHOOPHI U TpolLeaypa MNPSIMBIX H3MEPEHHUU aHaJIOTOBBIM U

U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
OmnpenenieHue 1EHbI JASICHUS KBl U3MEPUTEIILHOTO prbopa.
N3mepenue paccTosHu.
N3mepenne 00bE€Ma KUIKOCTH U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenue teMneparypsl MpyU MOMOIIH KHIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIIEPATYPBHI.

6. [IpoBeneHne wuccnenoBaHUsl IO IMPOBEPKE THUIOTE3bl: JAIBHOCTh TMOJIETA
HIapyKa, MyIeHHOT0 TOPU30HTATIFHO, TEM OOJIbIIe, YeM OO0JIbIlIe BHICOTA MyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBe/IEHHMSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, JOKa3bIBAIOLINE
TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne yacTull BeuiecTBa. CBs3b CKOPOCTU JABUKEHUS YACTHUI[ C TEMIIEPATYPO.
bpoyHoBckoe nBuxkenue, nuddysus. BzauMoselicTBre 4acTHIl BEIIECTBA: MPUTHIKCHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEHW U TBEPIBIX
(KpucTaminm4eckux) Tesl. B3auMocBsI3b MEXy CBOMCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUAX M WX AaTOMHOMOJIEKYJSIpHBIM cTpoeHHeM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.

aobrwphE

Jemoncmpayuu.

1. Hab6mronenrie OpoyHOBCKOTO JIBHIKCHHUS.

2. Ha6mronenne nuddys3un.

3. HabGmronenne siBieHui, OOBSCHAIOMMXCS MPUTSHDKCHUEM WIH OTTAIKHBAHUEM

YaCTHUII BEIIECTRA.
Jlabopamopnuie padbomot u onvimot.
1. Ornenka guaMeTpa aToMa METOJIOM PsIA0B (C UCTIONIb30BaHKEM (oTorpadmif).
2. OnpITH 110 HAOJIIOACHUIO TETVIOBOTO PACIIUPECHUS Ta30B.
3. OnpITH 110 0OHAPYKEHUIO TEUCTBUS CHUIT MOJICKYJISIPHOTO MPUTSIKEHHUS.



Paznea 3. JIBukenune u B3anMoaeiicTBUe TeJl.

Mexannueckoe aBukeHue. PaBHOMEpHOE W HepaBHOMEpPHOE ABMkKeHUE. CKOPOCTH.
CpenHss CKOpOCTh IPU HEPABHOMEPHOM ABMKEHUH. Pacy€éT myT 1 BpeMEHU JBUKECHUS.

SBnenue nHepuuu. 3aKOH MHEpUUU. B3anMoaencTBrue Tell Kak MPUYMHA U3MEHECHUS
CKOPOCTH JBMKEeHUS Tesl. Macca kak mepa uHepTHOCTH Tena. [moTHocTe BemecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JUHUIIE 00bEMA BEILIECTBA.

Cuita xak xapakTepucThka B3anmmognevictBusa Ten. Cuia ynpyroctu M 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOUIBIO AMHAMOMETpa. SIBiIeHne TAroTeHus U cuia Tskecth. Cuiia
TSDKECTH Ha ApYyrux miaHerax. Bec tena. HesecomocTs. CnokeHne Cuil, HalpaBJICHHBIX 10
onHOW mpsmoil. PaBHoxeilcTByromas cui. Cuna TpeHus. TpeHne CKONbXKEHUS U TPEHUE
nokosi. TpeHue B pupoie U TEXHUKE.

Jemoncmpayuu.

Habmonenrie MexaHU4ecKoro JIBUKEHUs Tena.

N3mepenue ckopocTy MPSMOIMHEWHOTO IBUKEHUS.
HaGmionenue siBieHUs: MHEPLIMH.

HaGmronenre u3MeHeHrs CKOPOCTH MPU B3aUMOJICHUCTBUH TETI.
CpaBHeHuE Macc MO B3aUMOJICHCTBUIO TEIL.

CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJJHOM MPSMOM.
JIaﬁopamoprte padomul u onvimol.

ok owdE

1. OrnpenenieHne CKOPOCTH PaBHOMEPHOT'O JBIDKCHMS (IIapuKa B KHUIKOCTH,
MOJICJIH JICKTPUUECKOTO aBTOMOOUJISL U TaK jJajee).

2. Onpenenenue cpenHeld CKOPOCTH CKOJBKEHUS Opycka WM IIapuka Io
HAKJIOHHOM IMJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPOTO Tea.

4, OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHHus (maedopmariun)
NPYXUHBI OT TPUIIOKEHHOU CHUJIBI.

S. OnBbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHHUS CKOJIBKEHUSI OT Beca

TE€Ja U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znea 4. JlaBjieHue TBEPABIX TeJI, KMIKOCTEH U ra3oB.

HNanenne. CrocoObl yMEHBIICHHS M yBEIWYEHUA JaBieHUs. JlaBieHue rasa.
3aBUCUMOCTh JaBJiCHHS raza or o0Ob&Mma, Temmeparypbl. [lepenada maBneHust TBEPABIMU
TeJIaMU, JKUJIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMaTuueckue MalinHbl. 3aBUCUMOCTD
JaBJICHUS KUAKOCTH OT TyOuHbl. ['mapocrarnueckuii nmapamokc. CooOIIaronmecs: CoCy/Ibl.
I'mapaBnryeckne MEXaHU3MBI.

Atmochepa 3emmu u atmocdepHoe naBieHue. [IpuumMHBI  CylIeCTBOBaHHS
BOo3yIIHON oOonoukn 3emuu. Onwir Toppudermm. M3mepenue atMocpepHOTO AaBICHUS.
3aBUCUMOCTh aTMOC(EpHOTO JaBICHHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsr s
M3MEPeHUs aTMOC(HEPHOTO JTABICHHS.

JlelicTBUE XMAKOCTM W rasa Ha NOTPYKEHHOE B HHUX Teno. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenava naBneHHs KUIKOCTHIO U Fa30M.
CooO1aronyecs: COCyabl.

I'mppaBanyueckuit mpecc.

[IposiBnenue neicTBus aTMOCHEPHOTO AaBICHUS.

oW E



6. 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI OT 00BbEMaA MOrpyKEHHOW YacTH Tela U
IUIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BBITATKMBAIOLIEH CUIIBI BECY BHITECHEHHOU KUJIKOCTH.

8. VYcioBue IIaBaHUs TeJl: IUIABAHUE WIIM MOTPYXKEHHUE TEll B 3aBUCUMOCTH OT
COOTHOILIEHUS IUIOTHOCTEN TEJIa U JKUIKOCTHU.

Jlabopamopnuie padomut u onvimot.

1. UccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTb YaCTH TeJa.

2. OrnpeneneHne BRITATKUBAIONIEH CUIIbL, IEHCTBYIOIIECH HA TEJO, MOTPYKEHHOE B
KUJIKOCTb.

3. [IpoBepka HE3aBHUCMMOCTH BBITAJIIKUBAIOLIECH CHJIbI, JIECHCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MACCBHI TeJIa.

4, OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOUIEH  CHUJIBI,

JEUCTBYIOIIECH Ha TEJO B JKUJAKOCTHU, OT 00bEéMa MOTPYKEHHOM B )KUIAKOCTh YACTU TeJIa U OT
IUIOTHOCTH KUJKOCTH.

5. KonctpyupoBanue apeoMeTrpa WM KOHCTPYUPOBAHUE JIOAKH U OIpPEICICHUE
€€ Ipy30IM0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. JDHEpPrus.

Mexanuueckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAsS IJIOCKOCTh. [IpaBmio paBHOBecus
peiuara. IlpuMeHeHHEe mpaBuiIa pPaBHOBECHS pbluara K OJOKY. «30J0TO€ MPaBUIO»
mexanuku. KITJ] nmpocTeix Mexanu3MoB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckasa >Heprus. Kunetnueckass U noteHuuanbHas 3Heprus. [Ipespaienue
OJTHOTO BUJIa MEXaHUYECKOUN IHEPTUU B IPYroi. 3aKOH COXPAHEHHUS YPHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [TpuMepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Onpenenenue pabOThl CHIBI TPEHHS MPU PABHOMEPHOM ABMKCHHHU Teja IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

2. HccnenoBanne yCcinoBU paBHOBECHS phlyara.

3. N3amepenne KIIJI HaKITOHHOM MIIOCKOCTH.

4. N3ydeHne 3akoHa COXpaHEHHS] MEXAHUYECKON DHEPIHUU.



8 KIIACC

Pasznen 6. TensioBble siBJIeHMS.

OCHOBHBIE TOJIOKEHHSI MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA.
Macca u pazmepsl aTOMOB U MOJEKYJ. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHUH.

Mopenn  TBEPIOro, SKMJIKOTO W Ta3000pa3HOr0  COCTOSIHMM  BEIECTBa.
Kpucrammnueckue u amopdusie Tena. OObsCHEHHE CBOWCTB ra3oB, )KHAKOCTEW U TBEPABIX
TE€1 HA OCHOBE TIIOJIOXKEHUW MOJIEKYJISIPHO-KUHETHYECKOM Teopun. (CmauuBaHHE U
KanWJUISIpHBIE siBIeHUA. TennoBoe pacliupeHue U cokaTue.

Temnepatypa. CBsi3b TeMnepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUXKEHUSI YACTHII.
Buytpennsisi sHeprus. CrocoObl U3MEHEHUs BHYTpPEHHEW HHEpPruu: Teruionepenaya u
coBepleHue paboTel. Buibl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KoanuecTBOo TemnoThl. Y ienbHas TEIIOEMKOCTE BellecTBa. TemI000MEH U TEII0BOE
paBHOBecue. YpaBHeHHWE  TeruioBoro  OamaHca. IlmaBneHme u  OTBepJeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YAenbHas TeruioTra IutaBieHusa. I[lapooOpa3zoBanue u
koHaeHcanus. Mcmapenne. Kunenue. Y nenpHas Temiora nmapooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEPATyPhl KUTICHUsI OT aTMOC(EPHOTO AaBIICHUS.

BnaxHocTs Bo3yxa.

DHeprus TOIIuBa. Y AejbHas TeIUIOTa CTOpaHMUs.

[Tpunnumer pa6otsl TeroBbix aurateneit KIIJ[ temnoBoro npurarens. TerioBbie
JIBUTATEJIN U 3alUTa OKPYXKAIOUIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

HaGmronenne 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmonenue siBjeHU cMaYrBaHUS M KalTWJISIPHBIX SBICHUH.

HaGmronenne TermioBoro pacmupeHus Tel.

WN3meneHne naBiieHWs Taza MpPU W3MEHEHMH O0BEMAa M HAarpeBaHWM HIIH
OXJIAKJICHUH.

abrwbdE

6. [IpaBuna u3MepeHus: TEMIEPaTypHI.

1. Bunpr Terionepenayn.

8. OxmakaeHne Ipu COBEPIICHUN PAOOTHI.

Q. HarpeBanue npu coBepiieHn# pabOThl BHEITHUMHU CHUJIaMHU.

10. CpaBHeHHE TEIIIOEMKOCTEH pa3InYHBIX BEIIECTB.

11. HabGmoneHue KATICHUS.

12. HabGmromeHue OCTOSTHCTBA TEMIIEPATypPhl IIPH TUTABICHUH.
13. Moaenu TeIIOBEIX ABUTATENEH.

Jlabopamopnuie padbomot u onvimol.

1. OnwITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKCHHUS.
2. OnbITHI IO BBIPAIIMBAHKUIO KPUCTAJIOB OBAPEHHOM COJIM WJIM caxapa.
3. OnbIThl 1O HAOMIOJAEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, XUIKOCTEU U

TBEPABIX TEIL.
4, OrnpeneneHue qaBieHUs BO3yXa B OaJUIOHE ITPUIIA.



S. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD J1aBJIEHUS BO3/1yXa OT €ro 00béma u
HarpeBaHUs WIH OXJIAXKACHUS.

6. [IpoBepka rUMoTe3bl TUHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

1. HaGmionenne w3MeHeHUss BHYTPEHHEH SHEPruuM Tela B pe3yJibTare
TeIIonepe1aun U paboThl BHEIITHUX CHIL.

8. UccnenoBanue sBieHUs: TEII000MEHA NMPU CMEIIUBAHUU XOJIOIHON U ropsideit
BOJIBI.

9. OnpeneneHue KOJIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOJOM MPU TEMIO0OMEHE C

HarpeTbiM METAJUTMYECKUM LIUIUHIPOM.

10. Omnpenenenuie yaeapHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoiiecca UCTIapeHUs.

12. OmnpeneneHnre OTHOCUTEIBHON BJIIAYKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHON TEMIOTHI IJIABJICHUS JIbA.

Pazgen 7. JinekTpuyecKkre ¥ MATHUTHbBIE SIBJICHUS.

OnexkTpusanus Tea. JlBa poaa  BIEKTpUYECKUX  3apsAnoB.  BzauMmojeiicTBue
3apsiKEHHBIX Tell. 3aKoH KysoHa (3aBUCUMOCTh CHUJIBI B3AMMOJEUCTBUS 3apsIKEHHBIX TE OT
BEJIMYUHBI 3aPsAJIOB U PACCTOSTHUSI MEXKIY TEIIAMH ).

OnekTpuueckoe mone. Hamnpspk€HHOCTh — 2yieKTpuueckoro  moiist.  [IpuHumn
CYNEPTO3UIINU dIEKTPUUECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenn »sraekTpuyecKux 3apsaoB. JJIEMEHTapHBIM  DJIEKTPUUECKUM  3apsil.
Crpoenue aroma. I[IpoBOAHMKM M JHUAJIEKTPUKUA. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsja.

DNEeKTpUUECKUN TOK. YCJOBHUSA CYIIECTBOBAHUS AJIEKTPUUYECKOro ToKa. McTouHuMku
MOCTOSIHHOTO TOKa. JIEHCTBUS 3JIEKTPUUECKOTO TOKa (TEIIOBOE, XUMUUECKOE, MAarHUTHOE).
DNEeKTpUUECKU TOK B )KHJIKOCTSAX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. JJeKkTpuueckoe HampsikeHue. ConpoTHBIEHUE
IPOBOJIHUKA. YIEJIbHOE COINPOTUBIECHHE BemecTBa. 3akoH Owma [ y4yacTKa UEIH.
[TocnenoBaTenpHOE U ApaIENbHOE COEAUHEHHUE TPOBOJHUKOB.

PaGoTa 1 MOIIHOCTH 3IEKTpUUECKOTO Toka. 3akoH J[xoyns—JIeHna. DnekTpuyeckue
[IENU ¥ OTPEOUTENH AIIeKTpUIecKoii sHeprun B ObiTy. KopoTkoe 3ambikaHue.

[TocTossHHBIE MarHUTHL. B3auMo1eiCTBHE TOCTOSSHHBIX MAarHUTOB. MarsuTHoe MoJe.
MaruauTHoe nojie 3eMJIM U €ro 3HauYeHHE JJIs J)KU3HM Ha 3emuie. OnbIT Ipcrena. MarHuTHoe
[OJIE DJIEKTPUYECKOTO TOKAa. [IpuMeHeHune »3IeKTpOMarHuToB B TexHUKe. [lelicTBue
MarHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM. OIIEKTPOJBUIaTellb IOCTOSHHOIO TOKA.
Hcnonb3oBanue 3JIEKTPOABUATATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbrtet ®Dapanesd. SBneHue siaekTpoMarHuTHOM uWHAYKOuM. IIpaBuno Jlenna.
Onektporeneparop. CrocoObl MOMYYEHUS DJAESKTPUUYECKON SHEPruM. DJIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

JHemoncmpayuu.

DJNeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJIOB U B3aUMOJICCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaThyecKast MHIYKIIHSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKH U TUAIICKTPUKHU.

ok wbdrE



7 MogaenupoBaHue CUIOBBIX JIMHUM JIIEKTPUYECKOTO ITOJIA.

8. HcTouHrky NOCTOSSHHOTO TOKA.

9 JIeHCTBHS DIIEKTPUIECKOTO TOKA.

10. DnexTpuyecKuil TOK B KUJIKOCTH.

11. T a3oBblii pa3psia.

12. V3MepeHue CHIIbl TOKa aMIIEPMETPOM.

13. HM3mMmepeHue 31eKTpUUECKOro HANPSKEHUs BOJIbTMETPOM.

14.  Peoctar u Mara3uH CONpPOTUBIIECHUN.

15. BzaumoneicTBHE MOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTHU PA3AEICHUS MOIOCOB MarHUTA.

17. MopnenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmsiT DpcTena.

19. MaruauTHo€ noje Toka. DIeKTPOMarHur.

20.  JleficTBME MarHUTHOI'O MOJsSI HA TPOBOJAHUK C TOKOM.

21. DnekTpoaBUTaTesb MOCTOSHHOIO TOKA.

22. UccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

23.  Omnswitel Dapaes.

24. 3aBUCMMOCTH HAmNpaBICHHUS MHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

25.  DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1. OnpiThl MO  HAONIOACHHWIO  DJEKTPU3AIMU  Tel HHAYKIMEH U TpH
CONPUKOCHOBEHHH.

2. UccnenoBanne AEUCTBUS — DIIEKTPUYECKOrO TOJII HA MPOBOJAHUKA U
TUAJIEKTPUKH.

3. COopka u npoBepka pabOThI AJIEKTPUUECKOM IIETH MOCTOSIHHOTO TOKa.

4, N3mepenue u peryampoBaHUe CUIIbI TOKA.

d. N3mepenue u peryampoBaHUe HANPSHKEHUS.

6. HccnenoBanne 3aBUCMMOCTH CHJIBl TOKA, HAYLIETO 4YEPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COIMPOTUBIICHUS
MMPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAA [TONEPEYHOr0 CEUYECHHS U MaTepuaa.

8. [IpoBepka mpaBuila CIOXKEHUS HANPSXKEHUA NPU  [OCIEIOBATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

Q. IIpoBepka mpaBwia g CWIBI TOKAa IIPU NAPAJUIEIBHOM COCIUHEHUH
PE3UCTOPOB.

10. Ompenenenne pabOTHI ISKTPHUICCKOTO TOKA, HAYIIETO YepPe3 PE3UCTOP.

11. Omnpenenenrie MOIIHOCTH YJIEKTPUUECKOTO TOKA, BBIJIEISIEMOM Ha pE3UCTOPE.

12. HccnemoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HWAYIIETO 4Yepe3 JaMIouKy, OT
HaNpsHKEHUS Ha HE.

13. Omnpenenenune KI1J] narpesarens.

14. MHccrnenoBaHue MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MArHUTOB.

15. H3ydyeHue MarHUTHOTO MOJsi MOCTOSIHHBIX MAarHUTOB MPHU UX OOBEIUHEHUH U
pa3/iesieHHH.

16. HccnenoBanue MeHCTBUS SICKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnpiTbl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBHS KATYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA U HANPAaBJIE€HUS TOKA B KaTyLIKE.

18. H3yueHue neilcTBHS MAarHUTHOIO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHHE padOThI JIEKTPOABUTATEIS.

20. Usmepenue KIIJl anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnpITBl 1O HUCCIENOBAHUIO  SIBICHHUS  AJEKTPOMATHUTHOM  MHIYKLUH:
UCCJIeI0BAHNE U3MEHEHUH 3HAUYEHUs U HallpaBJIeHUS! UHAYKIIMOHHOTO TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe  IBWKEeHME.  MarepuanbHas ~— Touka.  Cucrema  OTCYETA.
OTHOCUTENBPHOCTh MEXaHUYECKOTO JBMKEHUSA. PaBHOMEpPHOE MPSIMOJIMHENHOE JBUKECHHE.
HepaBHoMmepHOe npsimonnHeNRHOE BMKeHHUE. CpeHsass 1 MTHOBEHHAsi CKOPOCTh Tesa MpHU
HEPAaBHOMEPHOM JIBU)KCHUHU.

VYckopenune. PaBHOyckopeHHOE mpsAMOiuHEHHoe ABuxkeHue. CBoOOAHOE MajeHHeE.
OnbiTel ["anunes.

PaBHOMepHOE ABMKEHHUE 1O OKpYX)HOCTH. [lepuos n yactora obOpamenus. JInnelinas
U yrioBas ckopocTu. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

IlepBeiit 3akoH Herorona. Bropout 3akoH HeroronHa. Tperuit 3akoH HproToHa.
[TpuHUHMI CyNEepIIO3UIUU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS CKOJIbKEHHS, CUJla TPEHUS
IIOKOs1, IPYrUe BUABI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHsS. Y CKOpEHHE CBOOOIHOTO MaJieHHUS.
JIBrxenne maHeT BOKpyr Comuua. IlepBas kocmuueckass ckopoctb. HeBecomocTh u
Ieperpys3KHu.

PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEp0€E Teso. PaBHOBecHe TBEPIOTO
TeJIa C 3aKPEIJIEHHON OChIO BpaleHus. MoMmeHT cuibl. LlenTp TaxecTu.

Nmnynec Tena. W3meHenune wumnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE JBUKEHHUE.

Mexanndeckasi paboTa W MOIIHOCTh. PaboTa CMJI TSAXKECTH, YNPYrOCTH, TPEHUS.
Cas3b sHepruu u pabotel. [loTeHManbHas SHEPTUs Tela, MOAHSATOrO0 HaJ MOBEPXHOCTHIO
3emiuu. [loreHnuanbHas 3HEprus cxkarou npyxunel. Kunernueckas sHeprus. Teopema o
KMHETHYECKON SHEPIUU. 3aKOH COXPAHEHHSI MEXaHUUECKON YHEPTUH.

Jemoncmpayuu.

1. HaGmronenre MexaHMYEeCKOTO JBMKEHHUS Tella OTHOCHTENBHO pPa3HbBIX Tel
OTCYETA.

2. CpaBHeHue myTed W TPACKTOPUM JBHKEHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.

3. N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOIUHEUHOTO JIBUKEHHS.

4, HccnenoBanre npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

d. HaGmronenne nBrkeHus Tea Mo OKPY>KHOCTH.

6. HaGnronenre MexaHWMYeCKUX SIBICHUM, MPOUCXOJAIIUX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUM OTHOCHUTEJIHHO KaOWHETa
(pu3uKH.

1. 3aBUCUMOCTh YCKOPEHHS TEIa OT MACCHI TeJla U JEUCTBYIOIIEH HA HETO CHJIBI.

8. HaGnronenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.



Q. M3meHeHue Beca Tena Mpu YCKOPEHHOM JIBUKEHUH.

10. Ilepenauya umnyibca MpU B3aUMOJIEUCTBUH TEIL.

11. IIpeoGpa3oBaHusl SHEPTUU MIPU B3AUMOJECHUCTBUHU TEN.

12. CoxpaHeHHe UMITyJIbca NPU HEYIPYTrOM B3aUMOJEHCTBUU.

13. CoxpaHeHue UMITyJIbCca NpU a0COIIOTHO YIPYTOM B3aUMOJAEIHCTBUU.

14. HaGmroneHue peakTUBHOTO JIBH>KEHHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPruu Mpu CBOOOIHOM MaJICHUU.

16. CoxpaHeHHE MEXaHWYECKOW SHEpPruM MNpPU JBHKEHUM Tella MOoJ JACHCTBUEM
PYKHUHBI.

Jlabopamopnuie padomot u onvimot.

1. KoHncTpynpoBanne TpakTa g pa3roHa W JAJBHEMIIEro pPaBHOMEPHOIO
JBUKEHHUS IIAPUKA WU TEJIEKKU.

2. Onpenenenue cpeHel CKOPOCTH CKOJbXKEHUsI OpyCKa MM JBUXKEHUS IIapuKa
10 HAKJIOHHOW INTIOCKOCTH.

3. Omnpenenenue yCKOpeHUsT Tela IIPU  PABHOYCKOPEHHOM JABMKEHUU IO
HAKJIOHHOU IIJIOCKOCTH.

4, HccnenoBanne 3aBUCHUMOCTH IIyTM OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. [IpoBepka rumoTe3bl: €cliv MpU PaBHOYCKOPEHHOM JBHXKEHUHU 0€3 HavyaJbHOMN

CKOpPOCTHU IIYTU OTHOCATCA KaK PAL HCYCETHBIX YUCCJI, TO COOTBCTCTBYIOIIUC ITPOMCIKYTKH
BPCMCHU OANHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUSI OT CHIIBI HOPMAJIbHOTO
JaBJICHUS.

7. Onpenenenue korhGUIEHTa TPEHUST CKOJIBKEHUS.

8. Omnpenenenue KECTKOCTH MPYKUHBI.

Q. Omnpenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBIDKCHHH Teja IO

TOPU30HTAIIBHOW MOBEPXHOCTH.

10. Omnpenenenne pabOTBl CHJIBI  yOPYrOCTH TMPU  TOabEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBHKHOTO Y TTOJIBHYKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPAHEHUS YIHEPIHUHU.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe pgBukeHue. (OCHOBHBIE XapaKTEPUCTHKU KOJEOaHWM: MEpHOI,
4acToTa, aMIUIMTyAa. MaTteMaTu4ecKuil U NpYyXUHHBIN MasTHUKU. [IpeBpamienue sHeprun
MIpH KOJIeOATEIHHOM JIBH>KCHUU.

3aryxaromue kojeOaHus. BoiHykneHHble koneOanus. Pezonanc. MexaHudeckue
BOJIHBI. CBOMCTBAa MEXaHMYECKUX BOJIH. [IpoonbHbIe U nonepeyHbie BOIHBL. J[JIMHA BOJTHBI
U CKOPOCTh €€ pachpocTpaHeHHs. MeXxaHHuecKue BOJIHBI B TBEPAOM TeJ€, CECMUYECKHE
BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa TOHA. OtpaxkeHue 3Byka. WHpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne xomeOaHMA Tel MOA JIEHCTBHEM CWJIBI TSHKECTH UM CHIIBI
YOPYTOCTH.

2. HaGmtonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

3. HalGnroneHne BoIHYKIEHHBIX KOJIEOAHU U pe30HaHCa.

4, PacnpocTpanenne npooJibHBIX U MONEPEYHBIX BOJIH (Ha MOJEIIN).



S. HaGnronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKYyCTUYECKHN pE30HAHC.

Jlabopamopnuie padomot u onvimot.

1. Omnpenenenue 4acTOThl U EPUOIa KOJEOaHUN MaTEMAaTUYECKOr0 MasiTHUKA.

2. OnpeneneHue 4acTOThl U NEpUO/ia KOJEOaHUN NPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJIeOaHWMH TMOABEHIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH MEPUOJA KOJIEOAHUM MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

S. [IpoBepka HE3aBUCUMOCTH MEpHOJIa KoseOaHul rpy3a, MOABEIIEHHOIO K HUTH,
OT Macchl Tpy3a.

6. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh Mepuoda KoJieOaHUN NPy KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U >KECTKOCTU MPYKUHBI.

7. N3mepenue yckopeHus: CBOOOHOTO MaeHHUS.

Paspnen 10. DiieKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DNeKTpOMarHuTHOE noJe. DJeKTpOMarHuTHbIE BOJIHBI. CsaoiicTBa

ANEKTpOMarHuTHeIX  BoiH.  Illkama  s;mekTpoMarHUTHBIX — BOJH.  VMcmosib3oBaHme
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.
DnexkTpoMaruutHas npupoja ceera. CkopocTh cBeTa. BoiHOBbIE CBOICTBa CBETA.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosnHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. N3yyenue CBOMCTB DJIEKTPOMATHUTHBIX BOJH C TIOMOUIBIO MOOHJIBHOTO
TenedoHa.

Pasznen 11. CBeToBbBIC IBICHUA.

JlyueBass mopenb cBeta. Mcrounwku cBera. lIpsmMonumHENHOE pacnpoCTpaHEHUE
ceera. 3armenus Coinnia u Jlynsl. Otpaxkenue ceta. [Inmockoe 3epkano. 3aKOH OTpaXeHUs
CBETA.

[Ipenomiienne cBera. 3akoH IpesioMiieHUs! cBeTa. [lolHOE BHYTpeHHee OTpa)KeHue
cBera. Mcnonb30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xox myueit B nuu3ze. OnTudeckas cuctema (oToarmapata, MUKPOCKOMNA U
Teneckona. a3 kak ontuyeckas cucreMma. biim3opykocTs M JaabHO30PKOCTb.

Pa3znoxenne Oenoro ceta B crekTp. OmnbiTel HbioToHa. CloXKeHHE CHEKTpalbHBIX
uBeToB. /lucnepcus ceera.

Jemoncmpayuu.

[IpsAmMosHEHHOE pacIpOCTPaHEHUE CBETA.

OTpaxeHue cBeTa.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop nydelt B coOuparoiieit JnH3e.

XO0JI Tydell B pacCEUBAIOIIEH JIMH3E.

[Tonyuenne n300pa>keHU C TOMOIIBIO JTUH3.

[Tpunuun neiictBus goTtoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

0. Mogens riaza.

HOO~NOOA~WNE



11. PaznokeHue 6e€10ro CBETa B CIEKTP.
12. Tlonydenue 6enoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopnuie padomot u onvimot.

1. HccnenoBanne 3aBUCUMOCTH yrja OTPaK€HHUS CBETOBOTO Jiydya OT yrjia
naJICHuUs.

2. N3ydeHne xapakTepUCTUK U300paKeHHS TIPeAMETA B IJIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MPEJIOMIIEHUS CBETOBOIO Jyya OT yrja
MaJIeHus Ha TPaHUIIE «BO3AYX—CTEKIIO».

4, [Tonyuenne n300pa>keHU C TOMOIIBIO COOUPAIOIIEH JTUH3HI.

S. Onpenenenue (GOKYCHOrO pPACCTOSHMUS W ONTUYECKOW CHIIBI COOMparomie
JIUH3BI.

6. OnbITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIIEKT.

7. OnbITEl IO BOCHPHUSITUIO IIBETa MPEAMETOB MpPU HUX HAOIIOJEHUU uepes

I[BETOBBIC (DHIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel  Pezepdopna u rmuanerapHas Mojenbs artoma. Mogens atoma bopa.
Hcnyckanue u norjomieHrue cBera atomoM. KBanThl. JInHelHyaTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oeta- U ramma-usnydeHus. CTpoeHHe aTOMHOTO sjipa.
Hyknonnas monenbs aromHoro sjapa. M3oromnel. PaguoaktuBHBIE mpeBpaiieHus. [lepuon
nojiypacnaja aTOMHBIX sIAEP.

SAnepHble peakiuu. 3aKOHbl COXPAHEHHUS 3apsAI0BOTO U MAacCOBOI'0 UUCEN. DHEPrus
CBA3U aTOMHBIX saep. CBs3b Maccel W 3Hepruu. Peakuumm cuHTE3a W JEJNEHUS AlEp.
Ncrounuku sueprun CoJiHLA U 3BE3.

SAnepnHas sHepreTuka. [[elicTBUS paAMOAKTUBHBIX U3JIYUYEHUN HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CrekTpbl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

Ha6monenue TpekoB B kamepe BuiibcoHna.

Pabora cu€Tunka HOHM3UPYIOUTUX U3TYUCHUH.

Perucrpanus nznydeHus: IpUpOIHBIX MUHEPAJIOB U MTPOIYKTOB.
./Iaﬁopamopubte padomwt u onvimol.

ok wdrE

1.  HaGmroneHue CIIONIHBIX U JTUHEHYATHIX CIICKTPOB M3ITyUCHUSI.

2.  HccnemoBanme TpeKOB: M3MEPEHHE DHEPTUU YACTHIIBI 110 TOPMO3HOMY ITYTH
(o dhoTtorpadusim).

3. N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOPHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpUTENHEHO-0000MAOMUK MOAYIb TpEAHA3HAYEH IS CHUCTeMaTH3allud U
00001IeHUsT TIPEAMETHOTO COJEPKAaHUS W OMbITA JACSITEIBHOCTH, MPUOOPETEHHOTO TPH
M3Y4YeHUH BCETO Kypca (PU3MKH, a TAaKXKe ISl TOJATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY
AK3aMeHy 10 (U3UKe M 0O0YyYaAIOIIUXCs, BBIOPABIINX 3TOT YUEOHBIN MpPEIMET.

[Ipy wu3ydeHUM JAHHOTO MOAYJS PpEANU3YIOTCA M CHUCTEMATU3UPYIOTCS BUJBI
NEATeIbHOCTH, Ha OCHOBE KOTOPHIX OOECHEeUYMBAETCA JIOCTUKEHUE TMPEIMETHBIX W
MeTanpeIMEeTHbIX MJIAHUPYEMBIX pe3yJabTaToB o0y4eHwusl, dbopmupyetcs
€CTECTBEHHOHAYUYHAasl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCJIECAOBAHUS SIBICHUM



NPUPOABl U TEXHUKH, OBIAJCHUE YMEHUSMU OOBACHATH (DU3UUECKUE SIBJICHUS, MPUMEHSS
[IOJIy4YECHHBIE 3HAHUs, pelIaTh 3aa4d, B TOM YUCJIC KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

IIprHIMIIMANIBHO OEATEIBHOCTHBIM XapaKTep AaHHOIO pa3lelia peaiu3yercs 3a CYET
TOr0, YTO O0YYaIOLIMECS BBITOIHSIOT 33JIJaHUsA, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHMI pacrno3HaBaThb U HAYYHO OOBACHATH (pU3MyecKue
SIBJICHUS B OKPY’KaIOLEW IPUPOJIE U ITIOBCEHEBHOM KU3HU,

MCII0JIb30BaTh HAYyYHbIE METOJIbI UCCIENOBAHMS (PU3MUECKUX SBJICHHUM, B TOM UYHCIIE
IS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAay4YHbIE OCHOBBI HauOojee BaXHBIX JAOCTUKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAallpUMeEp, IIPAKTUYECKOr0 HCIOJIb30BaHUs PA3JINYHBIX UCTOYHUKOB dHEPTUU
Ha OCHOBE 3aKOHA MPEBPALCHHS U COXPAaHEHUS BCEX U3BECTHBIX BUOB JHEPIUH.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yyenne (Qu3MKM Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa30BaHMs HANpaBICHO Ha
JIOCTH)KCHHE  JIMYHOCTHBIX, METalpeIMETHBIX M MPEeIMETHHIX 00pa30BaTENIbHBIX
pE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

B pesynbraTe u3ydeHus (PpuU3MKK Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUSA Yy
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONINE JJUYHOCTHBIE Pe3yJbTAThI B YaCTH:
1)  maTpHOTHMYeCKOro BOCIHTAHUSI:

) IpPOSIBIICHHE HMHTEPECa K MCTOPHHM U COBPEMEHHOMY COCTOSHHIO POCCHICKOM
(U3UUECKO HAYKH;

o [IEHHOCTHOE OTHOIIIECHHE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DH3HKOB;

2)  rpakIaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

. TOTOBHOCTH K aKTHBHOMY Y4aCTHIO B 00CYKICHHH OOINECTBEHHO 3HAYMMBIX H
THYECKHX MPOOJIEM, CBA3aHHBIX C IMPAKTUYECKUM IPUMEHEHUEM JTOCTKEHNH (DU3UKH;

o OCO3HAHHME BAKHOCTH MOPAIBHO-ITHYECKUX IMPUHIMIIOB B JIEATEILHOCTH
Y4EHOTI0;

3)  ICTEeTHYECKOro BOCIHIHTAHMS:

o BOCIIPUATHE ICTETUUYCCKUX KayeCTB (PM3UYECKON HAayKH: €€ TapMOHHYHOI'O

OCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4)  1eHHOCTH HAYYHOTO IMO3HAHMSI:

o OCO3HAHHME IIEHHOCTH (U3NYECKOW HayKH KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHUSI MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTUMN, BaXKHEHIIIEH COCTABISIONMIECH KYIbTYPHI;

o pa3BUTHE HAy4YHOH JI0003HATENBHOCTH, HHTEpECa K HCCIIEeI0BATEIbCKON
NEeSITEBHOCTH;

5)  ¢opMmupoBaHus KyJbTYyPhI 310POBbsI H YMOLIHOHAJIBHOI0 0J1ATOTIOTYYHS:

o OCO3HAaHHWE IIEHHOCTH Oe3omacHOro obpa3a JKH3HM B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTHU TMPABWII O€30MACHOTO MOBEACHUS HA TPAHCIOPTE, Ha
JI0pOTax, C MEKTPUIECKUM U TEIUIOBBIM 000PYI0BAHUEM B JOMAITHUX YCIOBUSAX;

o chOpMHPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO TpaBa Ha OUTUOKY
Y TaKOTO e MpaBa y APYroro 4eJI0BeKa;

6) TPya0BOro BOCIUTAHMS:

o AKTUBHOE Yy4YacTHEe B pEIICHUH MPaKTUYECKUX 3aaad (B paMKax CEeMbH,
oOpa3oBaTeIbHOM OpraHW3alMH, TOPOJa, Kpas) TEXHOJOTHYECKOM U  COIUATIBHOM
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ PU3NUECKUX 3HAHUIA;

o MHTEPEC K MPAKTHUYECKOMY U3YUEHUIO TPOQECCuil, CBI3aHHBIX C (PUBUKO;
7)  3KOJOTrHYEeCKOT0 BOCTUTAHHS:
o OpUEHTAIMsl Ha TMpUMEHEeHWEe (U3MYECKUX 3HAHWM JJIs PEIICHHs 3a7a4 B

o0JlacTh OKpY>Karolenl cpejabl, IUIaHUPOBAHUS MOCTYNKOB W OILICHKA HX BO3MOXHBIX
MOCTIEICTBUH JIJISI OKPY’KAIOIIEN CPEbI;

o OCO3HAHHE TIJI00ALHOIO XapaKTepa SKOJIOTMYECKUX MpOoO0JieM M MyTed HX
peLICHUS;



8) amanTauuM K HM3MEHSIOIMMCS YCJIOBHSAM CONMAJBHOW W NPUPOIHOM
cpeabl:

o NOTPEOHOCTh BO B3aUMOJCHCTBUU TMpPU BBINOJIHEHUH HWCCIEAOBAHUA U
MIPOEKTOB (PU3NYECKON HANIPABICHHOCTU, OTKPBHITOCTH OMbBITY U 3HAHUSAM JPYTHX;

o MOBBIIIEHUE YPOBHS CBOEM  KOMIIETEHTHOCTHM  4Ye€pe3  MPAKTUYECKYIO
NS TENbHOCTD;

o noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4HCIle (POPMYyIUPOBATH
UJIe, IOHATHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

o OCO3HaHUE AC(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTu
duzuky;

o IUTAHUPOBAHKE CBOETO Pa3BUTHSI B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

o CTpEeMJICHHE aHAJU3UPOBATh U BBISBISATH B3aMMOCBSI3U MPUPObI, 00IIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCIOJIb30BaHNEM (QU3HUECKUX 3HAHUIA;

° OLICHKAa CBOMX JEUCTBUM C YYETOM BIMSAHMS Ha OKPYXKAIOLIYIO Cpexdy,

BO3MOKHBIX TJI00aJIbHBIX HOCHCHCTBHﬁ.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHUS IporpamMMbl M0 (DH3UKE HA ypOBHE OCHOBHOTO OOIIETO
oOpaszoBanus y oOydaromierocsi 0yayT chopMupoBaHbl MeTanpeAMeTHbIEe Pe3yJbTaThl,
BKJTFOYAIOIIE TI03HABATEIbHBIC YHUBEpCAJIbHBIC yUeOHBbIC ICHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIC YIeOHbIC IEHCTBUS, PEryIsITHUBHBIC YHHUBEPCAIbHBIC yICOHbIC TEHCTBUSL.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:

o BBISIBJISATH U XapaKTePHU30BaTh CYIIICCTBEHHBIC MIPU3HAKN OOBEKTOB (SIBJIICHHIA);

o yYCTaHABJIMBATh CYIICCTBEHHBINH MNpU3HAK KiIacCU(DHUKAIMK, OCHOBAHUS IS
0000IIIeHNS ¥ CpaBHEHUS,

° BBISBJIATh 3aKOHOMEPHOCTH M IPOTHBOPEYHMS B paccMaTpuBacMbIX (akrax,
JAHHBIX U HAOJIOJICHUSAX, OTHOCSIIUXCS K (DU3UUICCKUM SBJICHUSAM;

° BBISIBJIATh TPUYHUHHO-CIICJICTBCHHBIC CBS3M IPU  HM3YYCHHUH (U3HMYCCKUX

SIBJIECHUM M TIPOIIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JCTYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIOUCHHUM, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3AX (PM3NUCCKUX BEIIMYNH,

° CaMOCTOSITEILHO BBIOMpPATh CIOCOO pemieHHus ydeOHOH (u3nueckoit 3amadu
(cpaBHEHHE HECKOJBKMX BapHAHTOB PEIICHHUS, BHIOOP HanOoyiee MOIXOJSIIETO ¢ YIETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBbIe ucciienoBaTe/IbCKUe JeiiCTBUS.

o UCII0JI30BATh BOMPOCHI KaK UCCIIEI0BATENIbCKUN HHCTPYMEHT MMO3HAHNUS,

o IPOBOJIUTh O CaMOCTOSITENIbHO COCTaBJIECHHOMY IUIAHY OIBIT, HECIOKHBIN
(du3HUeCKHil SKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeTOBAaHNE (DU3UIECKOTO SIBJICHHUS;

o OLICHUMBATh HA MPUMEHUMOCTb U JJOCTOBEPHOCTh UH(OPMALINIO, TOJYUYCHHYIO B
XO/I€ UCCIIEIOBAHMSI WIIH SKCIIEPUMEHTA;

o CaMOCTOSITEIbHO (opMynHpoBaTh OO0OOIIEHUSI W BBIBOJBI IO pe3yibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS;

o MIPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (DU3NUECKUX MPOLIECCOB, a

TaK)Xe BBIIBUTATh MPEIIOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.
Pabora ¢ ungopmaumeii:



o MIPUMEHSITh Pa3IUYHBIE METOJbl, MHCTPYMEHTBHl U 3alpOChl MPU TOUCKE H
otOope nH(pOpMaLMK WIH TAHHBIX C YYETOM MPEITIOKEHHON yueOHOM (hU3ndecKoi 3a1auu;

o aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HH(POPMALUIO
pa3IUYHbBIX BUIOB U OPM MPEACTABICHHUS;
o CaMOCTOSATEJILHO  BBIOMpaTh  ONTUMaJbHYIO  (OpMY  MpEACTaBICHUS

uHbOpMAIMl ¥  WUIIOCTPUPOBATH  pellaeMble  33/Jauyd  HECIOKHBIMH  CXEMaMH,
auarpaMMaMu, MHOM TpauKoi 1 UX KOMOMHAIUSIMHU.

KomMyHnKaTUBHBbIE YHHBeEPCAJIbHbIE YUeOHbI€ JeiicTBUS:

o B XOJIe 00CYXXJIeHHsI Y4eOHOTO Marepuala, pe3yabTaToB Ja0opaTOpHBIX padoT
U TIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl M BBICKA3bIBATh HJICH,
HalleJIeHHbIC Ha PEIICHHE 3a/1a4H U MOA/Iep)KaHue OJaroXenaTelbHOCTH OOIIECHUS;

o COMOCTABJIATH CBOM CYXIECHHUS C CYXACHUAMHU IAPYTMX YYaCTHUKOB JIHAJIOTra,
0OHapy’KMBATh Pa3IMYUE U CXOACTBO MO3UIIHIA;

o BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

o nyOJIMYHO MPEACTaBIATh PE3yAbTaThl BBIMOJHEHHOTO (U3UYECKOTO ONBITA
(3KCTIEpUMEHTa, UCCIEOBaHMS, POEKTA);

o NOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM M WHIAWBHIYaJbHOU
paboThI NP pPelIeHNH KOHKPETHON (PU3UUEeCKOi MpoOieMbl;

o IPUHUMATH 1€ COBMECTHOM JIEATEIIbHOCTH, OPraHU30BBIBATh JEUCTBUS IO €€

JOCTIKEHUIO: PacHpeieaTh POJU, OOCYKIaTh IPOIECCHl M Pe3yJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

L BBIIIOJTHATE CBOKO 4YacCTb pa6OTBI, A0CTUrasd KadCCTBCHHOI'O pPEC3yJibTaTa IIO0
CBOCMY HAIIPABJICHUIO 1 KOOPANHHUPYA CBOU IIGﬁCTBPIH C APYI'UMH YICHAMH KOMAH/bI;
L OLCHUBATL KadYCCTBO CBOCIO BKJIdJa B O6IIIPIﬁ IMPOAYKT IIO KPHUTCPHUAM,

CaMOCTOSATEIHLHO CHOPMYIHPOBAHHBIM YUYaCTHUKAMH B3aUMOJIEHCTBUA.
PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

o BBISIBJIATH TIPOOJIEMBI B KU3HEHHBIX U YYCOHBIX CHUTYAIUSAX, TPEOYIOUIUX ISt
pereHns GU3NIEeCKUX 3HAHUM;

o OPUCHTHPOBATHCSI B PAJNIMYHBIX  [MOAXOJNAX  TNPHHITHS  PEIICHUH
(MHIUBUAYATBHOE, IPUHSATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

o CaMOCTOSAITETILHO COCTABJISITh QJITOPUTM peEIIeHHUs (PU3NYECKON 3amaud WIH

IJIaHa WCCIEJOBAHUS C YYETOM HMMEIONIUXCS PECYpPCOB UM COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHUPOBATh MPEJIaraeéMble BAPUAHTHI PEILLICHUN;

o JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

o JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,

o OOBSCHATh  TPUYMHBI  JOCTHIKCHHUS (HEIOCTWXKEHUS])  pe3yJbTaToB
JeSITEIHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

o BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb (B TOM YHCJIE€ B XOJI BBINOJIHEHUS

¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIHUXCS CUTYallUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

o CTaBUTh ce€0sl HA MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WX JUCKYCCUM Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;



. MpPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelIeHUH (PU3MYECKUX 3a1ad Wid B
YTBEPKIAEHUAX Ha HAYYHBIE TEMBI U TAKOE XKE IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 KJjacce MpPeIMETHbIC pe3yldbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMUXCS YMEHUM:

o UCIIOJIB30BaTh MOHATHUS: (PU3MUECKUE U XUMHUYECKHE SIBJIICHUsI, HaOJIOJICHHUE,
AKCIEPUMEHT, MOJEb, THUINOTE3a, CAUHUILI (U3UYECKUX BEIUYUH, aToOM, MOJIEKyIa,
arperatHble COCTOSIHUSI BellecTBa (TBEPIOE, JKHUJIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBH>KEHUE (paBHOMEpHOE, HEPaBHOMEPHOE, IPSIMOJIMHENHOE), TPaeKTOpus,
paBHOJEHCTByIOMAass cuia, jgedopmanust (ympyras, IUIaCTHYECKas), HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

o paznuuath siBieHust (Aud@ys3us, TEIIOBOE BIKEHHE 4YacTHI[ BeIECTBa,
pPaBHOMEpPHOE JABM)KEHUE, HEPABHOMEPHOE [IBUKEHHUE, WUHEPIUSA, B3aUMOJICHCTBUE TEN,
paBHOBECHE TBEPABIX TEJ C 3aKPETUIEHHON OChIO BpalllEHUs, Iepeaada JaBICHUS TBEPIbIMU
TeJaMH, XUJIKOCTAMH M Ta3zaMu, aTMOoc(epHOe NaBlieHHWe, IUIaBaHUE TeJ, MPEeBpaIlCHUS
MEXaHUYECKOW PHEPryHr) IO OMUCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBJICHUE;

o pacrio3HaBaTh MPOSIBIICHUE M3YUYEHHBIX (DU3UYECKHUX SBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4ucje (U3NYECKUE SBICHHUS B MPUPOJIC: IPUMEPHI IBUKEHUS C PA3IMIHBIMU
CKOPOCTSIMU B KUBOM M HEKUBOW NPUPOJE, NEHCTBUE CUIIbI TPEHUS B MPUPOJIE U TEXHUKE,
BJIMSTHUE aTMOC(EPHOro JaBIICHUS HA >KMBOW OpPraHu3M, IUJIaBaHUE PbIO, pblYaru B Tele
YelioBeKa, MpHU HSTOM MEpPEeBOAUTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIETATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3UUECKUX SBICHMUIA;

o OMKCHIBATh M3y4YEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBICHUS, HCIOJb3YS
¢usznueckre BeIMYHHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEMs, IMyTh, CKOPOCTH,
CpeaHsisi CKOPOCTb, CUJa YNPYTOCTH, CHJIA TSHDKECTH, BEC Teja, CHJIAa TPEHUS, TaBIICHHE
(TBEpmoro Tenma, KUAKOCTH, Trasa), BBITAIKUBAIONIAS CHUJA, MEXaHHW4YecKass pabora,
MOIIHOCTb, TJIEYO CHJIbI, MOMEHT CHJIbI, KOO()PUIIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIMAalbHAs »JHEPTUs), NpPU OINUCAHWM MPABWIBHO TPaKTOBAaTh
(bU3MYECKHII CMBICTT HUCTIONB3YEMBIX BEIWYUH, UX OOO3HAYEHUS U €IUHULBI (HU3UIECKUX
BEJIUYHH, HAXOIUTh (DOPMYIIBI, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIUYUHY C APYTHUMU
BEJTMYMHAMU, CTPOUTH TPaA(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMYNH;

o XapaKTepru30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS U MIPOIIECCHI, UCIIONB3YsI
MpaBUjia CJIOXKEHHsI cuil (BIOJb OAHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, paBuIO paBHOBecHs pbryara (0J0Ka), «3070TOE MPABHUIIO» MEXAaHWUKH, 3aKOH
COXPaHEHUSI MEXaHWYECKON SHEPTHH, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA
1 3aIIACBIBATh €T0 MATEMATUYECKOE BBIPAKECHHUE;

o OOBSACHATHh (DU3UYECKHUE SBJICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUUYUHHO-
CJICICTBCHHBIE CBSI3H, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX MIaroB ¢ Omopoi Ha 1-2
M3YUYEHHBIX CBOMCTBA (U3UYECKUX SBICHUHN, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pemaTth pacu€THble 3ajauu B 1—2 nelcTBUS, UCHOJB3Ys 3aKOHBI U (hOPMYIIbI,
CBs3bIBaOIIME (DU3MUYECKHE BEIMYMHBI: HA OCHOBE aHaju3a YCJIOBUS 3aJlauyd 3alUChIBaTh
KpaTKo€ yCJIOBHE, MOACTABIATh (PU3NYECKUE BEIIUUMHBI B (DOPMYIIBI U TPOBOAUTH PACUETHI,



HaXOJUTh CIpPaBOYHBIE JaHHbIE, HEOOXOJWMBbIE JUIsl pEelIeHUs 3aJad, OLICHUBATh
PEANMCTUYHOCTh MOJYYEHHON (PU3UUECKON BEJIMYUHBI,

o pacno3HaBaTh NPoOJIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (PUINYECKHUX
METO/IOB, B OITMCAHUU HCCIIEJOBAHUS BBIIEIATh MPOBEPSEMOE MPEATIONO0KEHNUE (TUIIOTERY),
pa3nuyaTh U MHTEPIPETUPOBATH MOJIYUYEHHBIN PEe3yJbTaT, HAXOUTh OMIMOKH B XOJI€ OMbITA,
JI€J1aTh BBIBOBI 10 €r0 PE3yJIbTaTaM;

o IPOBOAUTH OMBITHI 1O HAOJIOJECHUIO (PU3UYECKUX SBICHUA WM (PU3NUECKUX
CBOMCTB Ten: (OpMyIHpOBaTh MPOBEPSEMbIE MPEANOIOKEHUS, COOMpPAaTh YCTAHOBKY U3
MPEIJI0KEHHOT0 000PYy10BaHHUS, 3alIUCHIBATh X0/ ONBITa U (POPMYIUPOBATH BHIBOIBI;

o BBIMOJHATh NPSIMbIE U3MEPEHUS PACCTOSAHMSI, BPEMEHHU, MacChl Tella, 00bEMa,
CWJIbI U TEMIIEPATyphl C UCMOJIB30BAHUEM aHAJIOTOBBIX U U(GPOBBIX TPUOOPOB, 3aMUCHIBAThH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOIOTHON MOTPEITHOCTH U3MEPEHHU;

o IPOBOAUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (U3MUECKOW BETUYUHBI OT
JApYrol C HCIOJB30BAHMEM TMPSAMBIX H3MEPEHHH (3aBUCUMOCTH IYTH PaBHOMEPHO
JIBWXKYILIETOCS T€la OT BPEMEHU JABWXKEHHUS Tejla, CUIIBI TPEHUs CKOJIBKEHUS OT BeEca Tela,
KayecTBa 0OpaOOTKM TMOBEPXHOCTEW TeNl M HE3aBUCHUMOCTU CHJIBI TPEHHS OT IUIOLIAAH
COIIPUKOCHOBEHMS TEJl, CUJIbl YIIPYTOCTU OT YJIMHEHHUS NPYKUHBI, BBITAJKUBAIOLIECH CUIIBI
0T 00bE€Ma MOTrpyKEHHOW YaCTH Tejla U OT IJIOTHOCTH KHUJKOCTH, €€ HE3aBHUCHUMOCTU OT
IUIOTHOCTH TeJla, OT TIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJNO, YCIOBUW IUIaBaHUS Ted,
yCIOBUW paBHOBECHS pblyara M OJOKOB), y4yaCTBOBaTh B IUIAHHUPOBAHUU Y4eOHOTO
UCCIIeIOBAaHUsA, COOMPATh YCTAHOBKY M BBINIOJHSATH M3MEPEHUs, CIEAys MPEIJIOKEHHOMY
I1any, GUKCUPOBATh PE3YyJIbTaThl MOJYYCHHONW 3aBUCUMOCTU (DU3MYECKUX BEIIMYUH B BUJIE
NPEIJIOKEHHBIX Ta0IHIl U TPaUKOB, €1aTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEAOBAHMUS;

o IPOBOAUTh KOCBEHHBIE M3MEpPEeHUs (U3HUECKMX BEJIWYUH (IUIOTHOCTD
BEILIECTBA XUIAKOCTU M TBEPAOrO Teja, CWJIA TPEHUsI CKOJIBKEHHUs, NaBJICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CUJa, JCHCTBYIOIIAs HA MOTPYKEHHOE B KUIKOCTH TENO, KOADPUIIUEHT
MOJIE3HOTO JEWCTBUS MPOCTBIX MEXAHW3MOB), CIEAYs MPEIJI0KEHHON HHCTPYKUUU: TPH
BBITIOJTHEHUU U3MEPEHH CcoOUpaTh HKCIEPUMEHTANBHYIO YCTAaHOBKY U BBIYUCISATH
3HAYEHHUE UCKOMOU BEJINYMHBI;

o coOJIro1aTh TpaBUJla TEXHUKU OE€30MacHOCTH IpH pabore ¢ J1abopaTOpHBIM
00opy10BaHUEM;
o yKa3bIBaTh MPUHIIMIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, AUHAMOMETP, COOOIIAIONIUECS COCYIbl, O0apoOMETp, pblYar, MOABMXHBIA U
HETOIBI)KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

o XapaKTeprU30BaTh MPUHIIMIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHHUYECKUX
YCTPOMCTB C OMNOpOl HAa WX oONuUcaHus (B TOM 4YHKCIE: MNOAIIMIHUKH, YCTPOMCTBO
BOJIOIIPOBOJIA, THAPABIMYECKUN IPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), HWCIOIb3ys 3HAHWS O CBOWCTBaX (PU3WYECKUX SBICHUW WU HEOOXOIUMBIC
¢dusznyueckne 3aKOHbI U 3aKOHOMEPHOCTH;

o NPUBOJUTH MPUMEPHI (HAXOAUTh WHOOPMAIUIO O TMPHUMEPAxX) MPAKTHUYECKOTO
UCIOIb30BaHUsl (PU3NYECKUX 3HAHUNW B TMOBCEJHEBHOW JKU3HU [JIsi OOecreyeHus
0€30MacHOCTU MpU OOpalIeHUuU ¢ MPUOOpaMU U TEXHUUYECKUMU YCTPOUCTBAMU, COXPAHEHUS
3I0POBBS U COOIIOJICHUSI HOPM SKOJIOTMYECKOI0 MOBEICHUS B OKPYXKAIOIIEH cpelie;

o OCYILIECTBIISITH OTOOP UCTOYHUKOB MHPOpMaluu B MIHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUU U MYTEM CPaBHEHUSA



Pa3IUYHBIX UCTOYHHUKOB BBIJCIATH HH(POPMALMIO, KOTOpAs SIBISIETCS] IPOTUBOPEYUBOM WU
MOKET OBbITh HEIOCTOBEPHO;

o UCIIOJIB30BaTh MpPH BBIIIOJHEHUH Y4YEOHBIX 3aJaHUil Hay4YHO-TIOMYJSPHYIO
JUTEPATYPy (PU3NYECKOTO COAECpKaHUs, CIIPABOUYHbBIE MaTepuabl, pecypchl ceth MHTepHer,
BJIAJETh NMPUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs MHPOPMALMHU U3 OJIHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

o co3JaBaTh COOCTBEHHBIE KpAaTKWE€ NUCHBMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu (GU3HNUECKOro COACPKAHUSA, B TOM UUCIE MYOIMYHO
JienaTh KpaTkhe COOOIIEHUs O pe3yibTaTax MPOEKTOB WM y4E€OHBIX MCCIEIOBAHUM, MPHU
ATOM TPAaMOTHO MHCIOJB30BaTh M3YUYEHHBIH MOHATUHHBIMN anmapat Kypca (QU3UKH,
COIMPOBOK/IaTh BBHICTYIJIEHUE MPE3CHTALIUEH;

o OpU  BBIMOJHEHUU YYEOHBIX TIPOEKTOB M HCCJEJOBAHUNA pacnpeneisTh
00S3aHHOCTH B TpYIINE B COOTBETCTBUM C TMOCTaBIECHHBIMHM 3a/JadyaMu, CIEIUTh 3a
BBIMIOJTHEHWEM  [UJIaHA JEWCTBUM, aJeKBaTHO OLEHUWBATh COOCTBEHHBIM BKJIAaA B
NEeSTENbHOCTh TPYNIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUYUTHIBAS
MHEHHUE OKPYXKAIOLUX.

K koHmy oOyueHus B 8 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

o UCIIOJIB30BATh TMOHSATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arperaTtHble COCTOSHUS BEIEeCTBA, KPUCTAJUIMUYECKHUE U amMopQHbIe
TENa, HACBIUICHHBIA W HEHACBIIICHHBIM Map, BIAXHOCTh BO3AYyXa, TEMIEpaTypa,
BHYTPEHHSSI DJHEprus, TEIUIOBOM JIBUraTelb, 3JEMEHTapHbI AJIEKTPUUYECKUN 3apsh,
NIEKTPUYECKOE II0JIe, IPOBOJHUKHA W AUDICKTPUKH, ITOCTOSIHHBIA JJIEKTPUYECKUN TOK,
MarHuTHOE I10JIE;

o paznnuath SBIEHUSA (TEIUIOBOE pacCIIMpPEHHWE U CKaThe, TeIulolepeaaya,
TEILUIOBOE PABHOBECHE, CMAYMBAaHUE, KallWJUIAPHBIE SIBICHUS, WCIIAPEHUE, KOHJECHCALHUs,
IUUIABJICHUE, KpUCTaIU3alus (oTBEpaeBaHue), KUIICHHUE, TeIuIonepenada

(TeTIONMpPOBOAHOCTh, KOHBEKIMS, W3IyUYCHUE), ODIIEKTPU3ALMS TeJN, B3aUMOJCHCTBUE
3apsAOB, JEHUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBHE
MarHuToOB, ACHCTBME MArHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHIYKIMS) TI0 ONUCAHMI0 MX XapaKTEepPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIMIHX JaHHOE (PU3NYECKOE SBICHUE;

o pacmo3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3HUECKUX SBJICHUA B OKPYKAIOIIEM
MHUpE, B TOM 4Yucie (U3MUECKHE SIBICHHS B TPHPOJE: MOBEPXHOCTHOE HATSKEHUE U
KalWUIAPHBIE SBICHUS B IPUPOJIE, KPUCTAILIBI B MpUpoae, n3iydyenre CoaHla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00Opa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, AJIEKTPUUYECKHE
ABJICHUS B aTMocdepe, AIEKTPUUYECTBO MKUBBIX OPraHW3MOB, MArHUTHOE MOJE€ 3eMJH,
Apeid TOI0COB, POJIb MAarHUTHOTO TOJS 71 KU3HW Ha 3emile, MOJSIPHOE CUSHUE, MPHU
ATOM MEPEBOJUTh MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIJIEISATh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKM) GU3HUECKUX SBICHUIA;

o OMHCHIBATh M3yYEHHBIC CBOWCTBA Tel W (DU3UYECKUE SIBICHUS, HCIOJIB3YS
du3nyeckue BeNUYUHBI (TEMIlepaTypa, BHYTPEHHsISI SHEpPrus, KOJIMYECTBO TEILIOTHI,
yAelbHasl TEIJIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUSA, YAEIbHAsl TEIioTa
napooOpa3oBaHusi, yJAejlbHasi TEMJIOTa CrOpaHusl TOIUIMBA, KO3(PQUIIMEHT MOJIE3HOrO
JNEUCTBHS TEIUIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BJIAXKHOCTb BO3/1YyXa, JIEKTPUUECKUM 3apsi,



CHJIa TOKa, OJJEKTPUYECKOE HaMpsHKEHHE, COMPOTUBICHUE TPOBOJHUKA, yIEIbHOE
COTIPOTHBIICHHUE BEIIECTBA, pad0Ta W MOIIHOCTh 3JEKTPUUYCCKOTO TOKA), MPHU OIHMCAHHUH
MPaBWILHO TPAKTOBATh (PU3MUYECKUA CMBICT HCIIOJIB3yEMbIX BEJIUYHMH, OOO3HAYCHHS U
eAVHUIIBI PU3NICCKUX BETUYNH, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PH3NYECKYIO
BeIMYMHY C JPYTUMU BEIWYMHAMH, CTPOUTh TpauKd W3YYCHHBIX 3aBHCHMOCTEH
(bU3UYECKUX BETUYNH;

o XapaKTepru30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBJIICHUS M MIPOIIECCHI, UCIIOJIBb3YS
OCHOBHBIE TTOJIOXKEHUST MOJIEKYISIPHO-KHHETHYECKOW TEOPUH CTPOSHHUS BEIICCTBA, TPUHITUIT
CYINEPTIO3UIINU TIONIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma
JUTSL ydacTKka menw, 3akoH J[xoyms—JIeHna, 3akoH COXpaHSHHUS SHEPTUHU, MPU STOM JaBaTh
CIIOBECHYIO (POPMYITMPOBKY 3aKOHA M 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

o OOBSCHATHh (PU3NYECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B KOHTCKCTE
CUTYyalluid MPAKTHKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUYUHHO-CIICICTBCHHBIC
CBSI3M, CTPOHMTH OOBSICHEHHUE W3 |—2 JIOTMYECKUX IIAroB ¢ OMOpod Ha 1-2 HM3YyYCHHBIX
CBOMCTBA (PM3UYECKUX SIBJIICHHUH, PU3NICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemarh pacuéTHbIC 3aJlauyu B 2—3 JICWCTBHSI, UCIIOJIB3Ys 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIOIINE (PU3MUCCKHE BEIIMYMHBI: HAa OCHOBE aHaM3a yCIIOBHS 3a/1aud 3alHChIBATh
KpaTKOE YCJIOBHE, BBISABIIATh HEJOCTATOK JAHHBIX JUIS PEIICHHS 3a/1a4d, BRIOUPATh 3aKOHBI
u  GopMynbl, HEOOXOAUMBbIC JUIs €€ pEeIICHUs, MPOBOJUTh pPacu€Thl W CpPaBHUBATH
NOJIYYCHHOE 3HaueHNEe (PU3NICCKON BEIIMYHMHBI C U3BECTHBIMU JaHHBIMH,

o pacrno3HaBaTh IPOOJIEMbI, KOTOPBIE MOKHO PEIIUTH MPHU MOMOIIH (HU3UIESCKUX
METOJIOB, MCIIONB3YsS ONMHCAHUE HMCCIIEIOBAaHUs, BBIICISTH MPOBEPSEMOE MPEAIOIOKEHNE,
OILIEHWBATh TPABHIILHOCTD MOPSIKA TPOBEJCHUS MCCIEAOBaHNs, IeTIaTh BHIBOIBL;

o IPOBOJIUTH OTBITHI TIO HAOIIOEHUIO (DU3WUSCKUX SIBICHUU WIH (PU3HMUECKUX
CBOWMCTB TeN (KamWUISPHBIC SIBICHHUS, 3aBUCUMOCTH IABJICHHS BO3AyXa OT ero o0néma,
TEeMIIepaTypbl, CKOPOCTH TPOIECCa OCTHIBAHWS W HArpeBaHUsl MPU W3IYYCHUH OT IIBETa
U3Tydaromiel (MorIomaronei) MoOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATypPhl
KUIKOCTH W TUIOIATu ©€ TOBEPXHOCTH, OJJIEKTpH3alusi TeJl W B3aWMOJCHCTBHE
AJIEKTPUYECKUX  3apsjoB, B3aHMOJACHCTBHE ITOCTOSHHBIX MAarHWUTOB, BH3yaJlW3alus
MarHUTHBIX TTOJICH TIOCTOSIHHBIX MarHHTOB, JEWCTBUS MAarHUTHOTO TOJS HAa TPOBOIHHK C
TOKOM, CBOWMCTBAa 3JIEKTPOMAarHWTa, CBOHCTBA O3JIEKTPOJBUTATENS ITOCTOSHHOIO TOKA):
dbopMynHpOBaTH MPOBEPSIEMBIC MPEIONOKEHHS, COOUPATh YCTAHOBKY M3 MPENJIOKEHHOTO
000pyAOBaHMs, OMMMCHIBATH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIHI;

o BBITIONHATh TPSIMbIE WU3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIHbHON BIIa)KHOCTH
BO3/lyXa, CUJIbI TOKA, HAMPSDHKEHUS C UCIIOIh30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
¢uznuecknx BENWYWH, CPAaBHUBATh pE3yJdbTaThl HM3MEPEHUH C Y4ETOM 3aJaHHOU
a0COJIFOTHOM MOTPENTHOCTH;

o IPOBOANTh KCCIEOBAaHUE 3aBUCUMOCTH OJIHOM (U3MUECKOW BEITUYUHBI OT
Apyrod C WCHOJB30BAHMEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTH  CONPOTHBIICHUS
MPOBOJHUKA OT €r0 JUIMHBI, TUIONIAIA TIOTIEPEYHOTO CEUEHUS U YACIBHOTO COMPOTHBICHUS
BEI[ECTBA IMPOBOJIHUKA, CWJIBI TOKA, HIYIIETO 4Yepe3 TMPOBOJHHK, OT HAMPSKCHHUS Ha
MPOBOJHUKE, WCCJICNOBAHWE TOCIEIOBATEIIFHOTO W  MMapaUIeIbHOTO  COSAUHEHUN
MPOBOJHUKOB): TUTAHWPOBATH WCCJIENOBaHWE, COOMpATh YCTAHOBKY ¥  BBITIOJHSITH
W3MEPCHUs, CIenys TMPEIOKEHHOMY TUTaHy, (UKCHpPOBATh PE3yNbTaThl TOTYyUYCHHON
3aBUCUMOCTH B BUJI€ TaOJIUI] ¥ TpadUKOB, JIeJaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHNUS,



o MPOBOJUTh KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BeIWYMH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTHUBICHHE MPOBOJHMKA, paboTa M  MOIIHOCTh
AIEKTPUYECKOrO0 TOKA): IUIAHUPOBAaTh M3MEpPEHHs, CcoOUpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIEYysl NPEII0KEHHON HHCTPYKLIUH, U BBIYUCIISATh 3HAUEHUE BEJIUYHHBI;

o coO0JaTh NpaBUiIa TEXHUKH O€30MacHOCTU MpU padoTe C J1abopaToOpHBIM
o0opyI0BaHUEM;
o XapaKTepH30BaTh MPUHIIUIBI ACHCTBHS M3yYSHHBIX MPUOOPOB M TEXHUUECKUX

YCTPOICTB C OMOpOM Ha MX ONUCaHuA (B TOM YHCIE: CUCTEMA OTOIUIEHHS JIOMOB,
TUTPOMETp, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK AIEKTPUUECKOM DHEPruH,
AIIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTeibHbIE  BJIEKTPONPUOOPHI  (IPUMEPHI),
AIEKTPUUECKHE MPETOXPAHUTENH, dJIEKTPOMArHUT, 31EKTPOJBUTATENb MOCTOSHHOTO TOKA),
UCIIONIb3Ys 3HAaHMUS O CBOMCTBaX (PU3MYECKUX SIBICHUA M HE0oOXOoAuMble (PU3NUYECKHUE
3aKOHOMEPHOCTH;

o pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENbHBIE MPUOOPHI
O CXeMaM U CXEMaTHUYHbIM PUCYHKaM (KHIKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETD,
TUTPOMETP, JIBUTaTElb BHYTPEHHETO CTOPAHMUS, IIEKTPOCKOT, PEOCTAT), COCTABIATh CXEMBbI
AIEKTPUUECKHUX IENEeH C MOCIeI0BATEIbHBIM U MapajlieIbHbIM COCIMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHHUS DJIEMEHTOB AJIEKTPUUECKUX TETeH;

o OPUBOJUTH MPUMEPHI (HAXOAUTh MH(GOPMAIUIO O NMPHUMEPax) MPAKTHUECKOrO
UCIIOJIb30BaHUs (U3MYECKUX 3HAHUW B TMOBCEJHEBHOM JKM3HU A OOecredeHHUs
6e30macHOCTH Mpu 00palieH!u ¢ TpUOOpaMu U TEXHUUYECKUMU YCTPOMCTBAMU, COXPAaHEHUS
3I0POBbSI M COOJTIOICHHSI HOPM DKOJIOTMYECKOT0 TTOBEICHUS B OKpYXKalolIel cpeie;

o OCYHIECTBIISITh MOMCK MH(OpMalnuu ¢uzndeckoro coaepkanus B MHTepHere,
HAa OCHOBE HMEIOLIMXCS 3HAHUW W MYTEM CpPAaBHEHHUS JOMOJHUTENBHBIX HCTOYHUKOB
BBIICNATh MH(OpMAIMIO, KOTOpas SBISETCA TNPOTHBOPEYMBON WJIM MOXKET OBITh
HEJ0CTOBEPHOM;

o UCIIOJIb30BaTh TPH BBHIMOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
TUTEPaTypy (PU3NYECKOTO COAEepKAHNUs, CIIPABOYHBIE MaTepUabl, pecypchl cetu MHTepHeT,
BJIa/IETh MPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuss MHPOPMALIUU U3 OHOU
3HAKOBOUW CHCTEMBI B JPYTYIO;

o co3gaBaTh COOCTBEHHBbIC TIHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
00001mass uHPOpMaIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3NYECKOTO COAEpNKaHUS, B TOM
yuciae MyONUYHO TMPEACTaBIsATh pe3ylbTaThl MPOCKTHOM WM HCCIIEI0BATEIbCKON
JesITeIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BATh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca
(GU3MKH, COMPOBOXKAATH BHICTYIUICHHUE MTPE3ECHTALIUEH;

o OpY  BBIIIOJIHEHUM YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN  (U3MUECKUX
IIPOLIECCOB PaCHpenesATh OO0S3aHHOCTU B TPYIIIE B COOTBETCTBUHM C MOCTaBIECHHBIMU
3aJja4aMHM, CJICAUThH 3a BBINOJHEHUEM IUIaHA JEUCTBUU U KOPPEKTHPOBATh €r0, aJeKBATHO
OLIEHUBATh COOCTBEHHBIN BKJIAJ B JI€ATEIBHOCTDh IPYIMIbI, BHICTPANBAaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, MPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(INKTHL.

K xonny oOydenuss B 9 KJjacce MpeIMETHbIE pe3yldbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYUAIOIIUXCS YMEHUIA:

o WCMOJI30BATh MOHATUA: CHCTEMA OTCYETA, MAaTepUANIbHASL TOUYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOrO JBIKEHUs, naedopmanus (ynpyras, [UIacTHUECKasi),
TPEHHE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U NEPETPY3KHU, LIEHTP TAXKECTH,



aOCOJIOTHO TBEPIOE TEJO, LUEHTP TSKECTU TBEPAOrO Teja, PABHOBECHE, MEXaHUYECKUE
KoJieOaHUs W BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK, JICKTPOMArHUTHBIC BOJHBI, IIKaia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TaIbHO3OPKOCTh, CIIEKTPhI UCITYCKAHUS U
MorJIonieHus, anbda, 6eTa- U raMmma-u3Ty4eHus, U30TOIbI, SIEPHAsE SHEPTETUKA;

o paznuuath SIBJICHUSA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBIDKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWIXKEHUE, CBOOOJHOE TajeHuEe Ted,
PaBHOMEPHOE JBWKECHUE MO OKPYKHOCTH, B3aUMOJIECHCTBUE TEJ, PEAKTUBHOE IBUXKEHUE,
KoJiebaTeIbHOE JIBIDKCHHE (3aTyXarollue U BbIHYXKJEHHbIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE€ JIBMKEHHUE, OTPAXKEHUE 3BYKA, MPSIMOJIMHEUHOE PpACIPOCTPAHEHUE, OTPAKEHHUE U
MpeJIOMJIEHUE CBETa, MOJHOE BHYTPEHHEE OTpPa)KEHUE CBETa, pas3iioKeHHe Oenoro cBera B
CIIGKTp U CJOXEHUE CIEKTpaJdbHbIX I[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HUKHOBEHHUE JMHEWUYATOrO CIEKTpa W3JIYYEHHUS) MO OMUCAHUI0 UX
XapaKTEPHBIX CBOWCTB W HA OCHOBE OMBITOB, JEMOHCTPHUPYIOIIMX JaHHOE (Pu3nuecKoe
SIBJICHUE;

o pacrio3HaBaTh MPOSIBIICHUE MU3YUYEHHBIX (DU3UUYECKUX SBICHUU B OKPYKAIOIIEM
mupe (B TOM uwuciie (puznueckue SBICHUS B MPUPOJE: MPUIUBBI U OTJIUBBI, JIBUKEHUE
miaHeT COJMHEYHOW CUCTEMbl, PEaKTUBHOE JBMXKEHHE >KUBBIX OPraHHW3MOB, BOCIPUSITHE
3BYKOB JKMBOTHBIMH, 3€MIJICTPSICEHUE, CEMCMMYECKHE BOJIHBI, I[YyHaMH, X0, I[B€Ta Tell,
ONTHUYECKUE  SIBJICHUSA B TPUpOJE,  OHWOJOTMYECKOe  JCHCTBHE  BUIUMOTO,
yIBTPaPUOIETOBOTO U PEHTIEHOBCKOTO M3JyYCHUH, €CTECTBEHHBIM PauOaKTUBHBIN (OH,
KOCMUYECKUE JIy4H, PaJUOAKTUBHOE W3Iy4YEHUE TMPUPOJHBIX MHUHEPAIOB, JACHCTBUE
PaIuOaKTUBHBIX U31yUYEHUI HA OPTaHU3M YEJIOBEKA), IIPU 3TOM MEPEBOAUTD MPAKTUYECKYIO
3a/ilauy B y4eOHYI0, BBIJEISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SIBICHHUI;

o ONKCHIBATh M3y4YEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBICHUS, HCIOJb3YS
¢usznueckre BEIWYUHBI (CpPelHssi ¥ MIHOBEHHas CKOPOCTh Tela MpPHU HEPaBHOMEPHOM
IBUKEHHH, YCKOPEHHE, IEpPEMEIICHHUE, IyTh, YIioBas CKOPOCTb, CUJa TPEHHs, CHIIA
YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOJTHOTO TaJCHMs, BEC Tella, UMIYJbC Tea,
UMITyJIbC CHJIBI, MEXaHHueckas padoTa U MOIIHOCTh, MOTEHIUAIbHAs JHEPrus Tela,
HNOJHATOTO HAJ TOBEPXHOCTBIO 3E€MJIM, IOTECHLIHMAIbHAS JHEPTUsl CHKATOW MPYKHUHBI,
KUHETUYECKasi YHEPrus, TMOJHAS MEXaHWYecKas DHEeprus, Mepuoj M 4acToTa KoJeOaHHi,
JUTMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTEb MPEIOMIICHHUS
Cpenbl), TpH OMNHCAHUH TMPABUIBHO TPAKTOBaTh (PU3WUECKUI CMBICT HCIOJIb3yEeMBbIX
BEIUYMH, OOO3HAYCHHUS W CAWHHIBI (DU3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUUMHY C IPYTUMHU BETUYMHAMU, CTPOUTH rpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

o XapaKTepru30BaTh CBOMCTBA Tell, (GU3UUECKUE SIBJICHUS U MPOIIECCHI, HCTIOIb3YS
3aKOH COXPAaHEHUs JYHEPIuH, 3aKOH BCEMUPHOTO TATOTEHHMS, MPUHIUII CYNEPIO3ULIUNA CHUJI,
MPUHLMIT OTHOCHUTENBHOCTH ['anmumnes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs WMITYJIbCA,
3aKOHBI OTPAKEHUS U MPEIIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIAOBOTO U MAacCOBOTO
yycesdl MpU SIAEPHBIX peaKUusX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATHYECKOE BBIPAXKEHNUE;

o OOBSICHATh (PU3MUECKHUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMil NMPAaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBIABISATH NMPUYUHHO-CICICTBEHHBIC
CBSI3U, CTPOUTH OOBACHEHUE W3 2—3 JIOTMYECKUX IIaroB ¢ ONOpod Ha 2—3 U3YYEHHBIX
CBOMCTBa (M3UYECKUX SIBIICHUH, (PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;



. pemiath pacy€THbIC 3a/ayd (ONMUPAIOUIUECS HA CUCTEMY U3 2—3 ypaBHEHMI),
MCTIOJNB3Ys 3aKOHBI 1 JOPMYJIBI, CBA3BIBAIOIINE (PU3MUECKHE BETUYUHBI: HA OCHOBE aHAIN3a
YCIIOBUS 3a/1a4Ml 3alHUCHIBAaTh KPATKOE YCIOBHUE, BBISIBIATH HEJIOCTAIONINE MIIM U30BITOUHBIC
JaHHbBIE, BEIOUPATh 3aKOHBI U (DOPMYITBI, HEOOXOUMBIE TSl PEIICHHUS, IPOBOJUTH PACUETHI
Y OLIEHUBATh PEAJTHUCTUYHOCTDh MOMYUYEHHOTO 3HAUCHHS (PHU3NUECKON BEIUMUUHBL;

o pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIIUTH MPHU MOMOITN (PU3MIECKIX
METOJIOB, WCIOJIb3YSl OMHMCAaHWE HMCCIEAOBAHUSA, BBIICIATH MPOBEPAEMOE MPEATIONIOKCHHE,
OLICHWBATh TMPABWIBHOCTh TOPSAKA MPOBEACHUS WCCIEIOBAHMS, JeJaThb BBIBOMBI,
MHTEPIPETUPOBATH PE3YNIbTATHI HAOIIOICHUH 1 OMBITOB;

o IPOBOJIUTH OTBITHI MO HAOIIONEHUIO (U3MUECKUX SIBICHUN WIH (DU3HMUECKUX
CBOWMCTB Ten (W3y4yeHHe BTOpPOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHS DJHEPTHUH,
3aBHCHMOCTH TEpHoja KoJeOaHWi MPYKMHHOTO MAasTHHKA OT MAacChl Tpy3a M KECTKOCTH
NpYXHHBI ¥ HE3aBUCUMOCTh OT aMIUIHTYABl MalblX KoJeOaHui, MpsIMOJMHEIHOE
pacmpocTpaHeHHE CBETa, pAa3JOKEHHE OEloro CBeTa B CIEKTp, H3yYeHHUE CBOWCTB
n300pakeHHsT B TUIOCKOM 3€pKalie W CBOWCTB W300pakeHHsI TpeaMeTa B COOUparomieit
JMH3E, HAOJIO/IEHUE CIUIONIHBIX W JIMHEHYAThIX CIIEKTPOB H3IYUYCHHS): CAMOCTOSITEIHHO
coOMpaTh YCTAHOBKY M3 M30BITOUHOTO HaOOpa 000PYIOBaHMUS, OMUCHIBATH XOJ] OTBITA U €r0
pe3ynabTaThl, GOPMYIUPOBATH BHIBOIHI,

o NPOBOJIUTh TIPU HEOOXOIMMOCTH CEpUI0 TPSAMBIX H3MEPEHHUH, OIpenesss
CpeaHee 3HaueHHE M3MepsieMol BeNWYuHBI ((DOKyCHOE pacCTOsIHHE COOMpAroIiel JTWH3HI),
000CHOBBIBAaTH BBIOOP c110c00a U3MEPEHHs (M3MEPUTEIBHOTO MPUdopa);

o OPOBOJUTh  HCCJIEIOBAaHUE  3aBUCUMOCTEM  (U3WYECKUX  BEIUYUH  C
UCMOJIb30BAaHUEM  MPSIMBIX H3MEpPEHHM  (3aBUCUMOCTb HIyTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM  JBMKEHMHM 0€3 HaualbHOM CKOpPOCTH, NIepuojaa  KoseOaHMi
MaTeMAaTUYECKOTO MasiTHUKA OT JJMHbI HUTH, 3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yria
HajieHus W yrjia NOpejJoMJIeHUs OT YyIjla MaJeHus): IUIaHUpOBaTh HCCIIEOBaHUE,
CaMOCTOSITEILHO ~ COOMpaTh  YCTAHOBKY, (DPUKCHpPOBATh  pe3yjbTaThl  IOJYYEHHOMH
3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHJE TaOnMLl U rpaduKoB, AeIaTh BBIBOJBI IO
pe3yabpTaTaM MCCIIe10BaHus;

o IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CpEHSs CKOPOCTh U
YCKOpEHHE Tejla MpPU PABHOYCKOPEHHOM JBHUXEHHMM, YCKOPEHHE CBOOOJHOIO MaJCHHUS,
KECTKOCTh TPYKUHBI, KOIDPUIIMEHT TpEeHUs CKOJNBKEHUS, MeXaHudeckas pabora u
MOIIHOCTb, YaCTOTa U MEpUOJ KOJeOaHUN MAaTeMaTH4YEeCKOro U MPYKUHHOTO MAasTHHUKOB,
ONTHYECKasl CHJia COOMpAIOLIEH JIMH3bI, paAHOAKTUBHBIN (DOH): MIaHUPOBATH MU3MEPEHUS,
coOupaTth  HSKCIEPUMEHTAJIbHYIO YCTAHOBKY W  BBIIOJHATH HU3MEPEHMS,  ClEays
NPEJIOKEHHON MHCTPYKIMM, BBIYUCISATH 3HAYEHHE BEJIMYMHBI W aHAJIU3UPOBATH
MOJTyYeHHbIE PE3YIbTAThl C YUIETOM 3aJaHHON MOTPEUTHOCTH U3MEPEHUI;

o coOmoaTh TpaBWiIa TEXHUKH O€30MacHOCTH MpHU paboTe C J1abopaTOpHBIM
00opyT0BaHUEM;
o pa3nuyaTh OCHOBHBIE TIPU3HAKA HW3YYEHHBIX (PU3WYECKUX  MOJENei:

MartepualibHasl TO4Ka, a0OCONIOTHO TBEPJOE TENO, TOUCUHBIM MCTOYHUK CBETA, JIy4, TOHKas
JIMH3a, IUTAaHETapHas MOJAEIb aTOMa, HYKJIOHHAsi MOAEIb aTOMHOIO $171pa;

o XapaKTEepU30BaTh MPUHILMIBI IEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCaHUs (B TOM YHUCIE: CIUAOMETP, NAaTUYUKHU MOJIOKECHUS,
pPacCTOSIHUSI U YCKOPEHUSs, paKeTa, 3XO0JIOT, OYKH, MEPUCKOMN, (oToarmapar, ONTUYECKHUE



CBETOBOJIbI, CIIEKTPOCKOM, JAO3UMETP, Kamepa BuiabcoHa), UCMONb3ysl 3HAHUS O CBOMCTBax
(u3nuecKuX BJIEHUN U HEOOX0AUMbIE (PU3UUYECKUE 3aKOHOMEPHOCTH;

o UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HM3YUYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB NpPHU PEUICHUU
y4eOHO-NIPAKTUYECKUX 3a/1ay, ONTHYECKHUE CXEMbl [UIsl TOCTPOEHUs H300paKeHUi B
IUIOCKOM 3€pKaJie U coOuparole JI1H3E;

o OPUBOJIUTH MPUMEPHI (HAXOAUTh MH(GOPMALUIO O IPHUMEpPax) MPAKTHUECKOro
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHUM B TMOBCEJHEBHOM IKU3HU I oOOecreyeHus
0e30macHOCTH Mpu 00palieH!u ¢ TpruOOpaMu U TEXHUYECKUMU YCTPOICTBAMU, COXPAaHEHUS
3JI0pOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO IMOBEACHMS B OKPYIKAIOLIEH cpeae;

o OCYHIECTBIISITh MOUCK MH(OpManuu ¢uznueckoro coaepxkanus B MurtepHere,
CaMOCTOSATEIILHO  (OPMYIHPYS TOUCKOBBIM 3ampoc, HAXOAUTh NYTH OIpeAesICHUs
JIOCTOBEPHOCTH TOJIydeHHOW UWHGOpPMAlMd HAa OCHOBE HWMEIOIIMUXCS 3HAHUW U
JOTIOTHUTENbHBIX HCTOYHUKOB;

o UCIIOJIb30BaTh MPHU BBIIOJHEHUH YYEOHBIX 3aJaHUi HayYHO-TIOMYJSPHYIO
TUTEepaTypy (PU3NYECKOTo copep aHusl, CIIpaBOUHbIE MaTepHallbl, pecypchl cetu MHTepHer,
BJIa/IeTh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuss MHPOPMALUU U3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

. co3faBaTh COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
uHOpMAIIMK M3 HECKOJIbKUX HMCTOYHUKOB (PU3MYECKOr0 COJEpKaHUs, MyOJIUYHO
NPEJICTABIATh PE3YJbTAThl MPOSKTHON WM UCCIEI0BATEIbCKON NESITENbHOCTH, NMPU ITOM
IpPaMOTHO MCIOJIb30BaTh N3YUEHHbIN NOHATUWHBIN annapar u3y4aeMoro paszena QU3uKu u
COINPOBOXK/IAaTh BBICTYIUIGHHE IIpe3eHTalMe ¢ yd4éToM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
’ KoJymmyecTBo yacos ‘
Ne HaumeHnoBaHue pa3aejaoB H TeM MPOrpaMMbI JaeKTpoHnbIe (HpPOBLIE)
n/n pasi porp Bcero KoutpoanHbie TpaxTuaeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pa3nen 1. ®usuka u €€ poJib B IO3HAHMHU OKPY/KAKOLIEr0 MUpa
11 ®dusurka - Hayka o IpUpoJIe 2 bubnnorexa [JOK
' https://m.edso0.ru/7f416194
12 dOusnvecKre BeIUINHBI 2 1 bu6moreka [IOK
' https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAaY4HBIN METOJ O3HAHUS 2 1 bubnuoreka [IOK
' https://m.edso0.ru/7f416194
‘ Hroro mo paszgeny H 6 H
‘ Pa3znes 2. IlepBoHayanbHble CBeJIEHUS 0 CTPOEHUH BelllecTBA
21 Crtpoenue BemecTa 1 bu6mmoreka [JOK
' https://m.edso0.ru/7f416194
29 JIBr>kKeHHE U B3aMMOCHCTBHE YaCTHIL BEIIECTBA 2 1 bu6mmoreka [JOK
' https://m.edso0.ru/7f416194
23 ArperaTHble COCTOSIHUS BEIIECTBA 2 bu6mmoreka [JOK
' https://m.edso0.ru/7f416194
‘ Hroro no pasneny || 5 ||

Paznen 3. /IBu:xeHHe U B3aUMO/ieiicTBHE TeJl

31 MexaHn4decKkoe IBH)KEHHUE 3 bu6mmoreka [JOK

' https://m.edsoo.ru/7f416194
39 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [JOK

' https://m.edsoo0.ru/7f416194
‘ 3.3 HCI/IJ‘Ia. Busr cun H 14 H 1 H 2 H bubmuoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

’ KoJymmyecTBo yacoB ‘
Ne HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbl JJICKTPOHHEIC (I PPOBLIC)
n/n pasi porp Bcero Konrposnbhbie | lIpakTHdeckue o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
[ | [ [ https://m.edsoo.ru/7416194
Hroro mo paszaeny H 21 H
Pa3nen 4. /laBjienue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

41 MaBnenue. Ilepenaya naBineHus TBEPABIMU TEIAMU, 3 bubnnorexa [JOK

™ |PKUAKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
42 JlaBneHue ®KuIKOCTH 5 bubmuorexa [JOK

' https://m.edsoo.ru/7f416194
43 ATMocdepHOe naBiIeHNE 6 bubnuoreka [IOK

' https://m.edsoo.ru/7f416194
44 JleficTBHE KUJKOCTH M Ta3a Ha MOTPYKEHHOE B HUX 7 1 3 bubmuorexa [JOK

" |lremo https://m.edsoo.ru/7f416194

Hroro mo paszgeny H 21 H

Pa3zgesa 5. PaboTa u MOIIHOCTB. JHEPrus

51 PabGoTa 1 MomHOCTE 3 1 bu6mmoreka [JOK
' https://m.edso0.ru/7f416194
59 [IpocThie MEXaHU3MBI 5 1 bubnmuorexa [JOK
' https://m.edso0.ru/7f416194
53 MexaHu4eckast SJHEPTHsI 4 1 1 bubnnoreka [JOK
' https://m.edso0.ru/7f416194
Hroro no pasneny || 12 ||

PesepBHOE Bpemsi || 3 || “ H

OBIIEE KOJIMYECTBO YACOB 110 68 3 12
INPOI'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

KoaunyecTBo 4acoB

N HaumeHnoBaHue pa3esioB U TeM IPOrPaMMBbI JJCKTPOHHEIC (HPPOBLIC)
/i pa3n porp Beero KoHTpoJbHbIE IIpakTHYeckue 06pazoBaTeabHbIE pecypebl
padoThI padoTsbI
Paspnen 1. TenioBble siB1eHHs

11 Ctpoenue u CBOICTBA BEIIECTBA 7 bubnuorexa [JOK

' https://m.edsoo.ru/7f4181ce
12 Tennossle mpoueccsl 21 1 5 bubnuoreka [IOK

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

Hroro no paszaeny H 28 H

Pa3nen 2. DiekTpuyeckne 1 MArHUTHBIE SIBJI€HUS

21 DneKTpruYecKue 3apsiabl. 3apsHKCHHBIE Tela U UX 7 1 bubmuorexa [JOK
"~ ||B3ammoeiicTBIE https://m.edsoo.ru/7f4181ce
29 [TocTosTHHBIN SIEKTPUUECKUN TOK 20 1 7 bubmuoreka [JOK
' https://m.edsoo.ru/7f4181ce
23 MarHuTHbIC SIBIICHHS 6 1 15 bu6mmoreka [JOK
' https://m.edsoo.ru/7f4181ce
524 DJIEKTpOMAarHuTHasT WHIYKIUS 4 bu6mmoreka [JOK
' https://m.edsoo.ru/7f4181ce
HToro no pazaeny “ 37 “
Pe3epBHOe BpeMmsi “ 3 “ ” H
OBILIEE KOJIMYECTBO YACOB I10 68 3 14.5

INPOI'PAMME



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 KIIACC

KoaunyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHBbIe (L (POBbHIE)
n/n nporpamMMbl Beero| KOHTPOJIbHbIE IpakTiyeckue 06pasoBaTe/bHbIE pecypchbl
padoThl padoTsbI
Paszges 1. Mexannveckue siBJIeHUs

11 MexaHn4ecKoe JBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK

" |lonmcanus https://m.edsoo.ru/7f41a4a6
19 B3aumogerictBre el 20 1 3 bubmuorexa [JOK

' https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXpaHEHUS 10 3 bu6moreka [IOK

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

‘ Hroro mo paszgeny H 40 H

Pa3pen 2. Mexann4deckue K0Je0aHUA U BOJHBI

21 MexaHn4eckre KojaeOaHus 7 3 bu6mmoreka [JOK
' https://m.edsoo.ru/7f41a4a6
29 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 bubnmuoreka [JOK
' https://m.edsoo.ru/7f41a4a6
‘ HToro no pazaeny || 15 ||

Pa3nen 3. DjieKTpoMarHuTHoE MoJie U 3J1eKTPOMATHUTHbIE BOJIHBI

31 DIEeKTPOMAarHuTHOE MOJie U 6 2 bubnunoreka [JOK
"~ ||p;IeKTpOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
‘ Hroro mo pasneny || 6 ||
‘ Pa3nen 4. CBeToBbI€ SIBJICHUA
41 3aKOHBI paclpOCTPAHEHUSI CBETA 6 2 bubnunoreka [JOK
' https://m.edsoo.ru/7f41a4a6
‘ 4.2 HHI/IH3LI U ONITUYECKUE TPUOOPHI H 6 H || 3 H bubnmoreka [JOK



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

‘ KonunyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
n/n nporpamMMbl Beero| KOHTPOJILHBIE IpakTiyeckue 06pasoBaTe/IbHbIE pecypchbl
padoThI padoThI
R | I https://m.edsoo.ru/7f41a4a6
43 Paznoxenne 6em0ro cBeTa B CIIEKTP 3 2 bubmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
‘ Hroro no pasageny H 15 H
‘ Pasnen S. KBanToBble ABJICHHSA
51 Hcnyckanne v NOMIONMEHNE CBETa aTOMOM 4 1 bubnuoreka [IOK
' https://m.edsoo.ru/7f41a4a6
59 CrpoeHne aTOMHOTO sjIpa 6 1 bubnmorexa [JOK
' https://m.edsoo.ru/7f41a4a6
53 SAnepHbie peakuu 7 1 1 bu6mmoreka [IOK
' https://m.edsoo.ru/7f41a4a6
‘ Hroro mo paszgeny H 17 H

Pa3zneu 6. [loBToOpuTe 1bHO-00001IAK0 M MOY b

6.1 [ToBTOpeHME U 0000ImIEeHNEe coaepKaHus Kypea || 9 2 bubnmuoreka [JOK
"~ ||busuku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
‘ HToro no pazaeny || 9 ||
OBUHIEE KOJIMYECTBO YACOB 110 102 3 27
MMPOI'PAMME



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

IHOYPOYHOE INVTAHUPOBAHHUE

7 KJIACC

KoaunyecTBo yacoB

|

Ne Tema vbDoOKa K I Mara DJIeKTpOHHbIe NN poBbIe
n/n yp Bcero OHTPOJILHBIE) LIpaKTHHECKUE u3ydeHusi| oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
‘ 1 H(DI/ISI/IKa — HayKa 0 Tpupojie. SBJICHUS TPUPOIbI H 1 || H H H
‘ 2 H(I)Hznqecm/le SIBIIEHUS H 1 || H H H
‘ 3 H(I)I/Iznqecm/le BEJIMYUHBI U UX U3MEPEHHE H 1 || H H H
Ypok-uccnenosanue "M3mepeHne teMneparypsl Ipu 1 1

4 ||[moMoOIIIH KUJIKOCTHOTO TEPMOMETPA U JaTUnKa
Temmeparypbl”

5 Mertoapl HaydHOTO MO3HaHUs. Onucanue GU3NIECKUX 1 bubmuorexa [JOK
SIBJICHUU C TTIOMOIIBIO MOJIEJIEN https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoBanue "[IpoBepka runoTes3bl: JaTbHOCTb 1 1

6 |[mos€éra mapuka, mylneHHOTO TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM 0OoJIbIIe BhICOTA MycKa"

7 Crpoenue BemecTBa. OMbITHI, J0Ka3bIBAIOIINE 1 bu6mmoreka [JOK
JIMCKPETHOE CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBH>KE€HHE YaCTHII BEIIECTBA 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanne «OnbIThI 10 HAOIIOIEHUIO TerioBoro| 1 1
pacIIMpEeHUs Ta30B

‘ 10 ‘Al“pel“aTHHe COCTOSTHHS BeEllleCTBa || || H H H
Oco0eHHOCTH arperaTHeIX COCTOSTHUM BoJIbl. O000IIeH e BuGnuotexa LIOK

11 ||mo pa3neny «IlepBoHauanbHbIE CBEAEHUS O CTPOCHUH https://m.eds00.ru/ff0a0378

BEIIECTBAY T '



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

KoaunyecTBo 4acoB

Ne Tema vDoKa Mara DJIeKTpOHHbIe HH(ppoBbIe
n/n yp Beero|[\CHTPOIbHbIE) TIpakTHyecKkne |||y yenyg|  06pasoBaTeabHBIe pecypebl
padoThI padoThI
12 Mexanundeckoe aBuxkeHue. PaBHoMepHoe U 1 bubnuorexa [JOK
HEpaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EauHuIer ckopocT 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer mytn u BpeMeHU ABUKEHUSA 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HHEPTHOCTH Tl 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a0c10
[TmoTHOCTE BemecTBa. PacueT Macchl 1 00beMa Teja 1Mo 1 bu6moreka [IOK
16 .
€ro MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue MIOTHOCTH 1 1
TBEPJIOTO TEIIA»
18 Pemenue 3agau no teme "[1noTHOCTH BenecTa" 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepucTUKa B3aumoaectus tei. Cuma 1
ynpyroctu. 3akoH I'yka
JlaGopaTtopHas pabota «/3ydeHne 3aBUCUMOCTH 1 1
20 |[pactspxenus (aedopmariyu) Ipy>KUHbBI OT TPHUIOKEHHOM
CHIIBI»
‘ 21 ‘HBJ‘IGHI/IC taroteHus. Cuma TSHKeCTH H H
29 CBsi3b MEX1y CHIION TSKECTU U Maccoil Tena. Bec Tena. bu6mmoreka [JOK
Pemrenne 3amau o teme "Cuna tsoxect” https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha IpyTux Iuianerax. Guznyeckue 1 bubnunoreka [JOK
XapaKTePUCTUKHU TUIaHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cuit. lunamomerp 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

KoJymmyecTBo yacos ‘
Ne Tema vDoKa Mara DJIeKTpOHHbIe HH(ppoBbIe
n/n yp KonrposnbHeie| IIpakThieckue |, .y yeyygl  ofpasopaTensubie pecypebt
padoThI padoThI
o5 Bec Tena. HeBecomocTh bubmmorexa [{OK
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPABJIEHHBIX 110 OJIHOW TIPSIMOM. bubnuoreka [JOK
PaBHOzEHCTBYOMIAS CHIT https://m.edsoo.ru/ff0ala70
‘ 27 ‘PGHIGHI/Ie 3ama4 no Teme "PaBHOelcTBYOIAs cr" H || H H H
28 Cuna Tpenus u €€ BUuAbl. TpeHrue B IPUPOJI€ U TEXHUKE bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3y4eHne 3aBUCUMOCTH CHJTbI 1
29 (It eHI/II)SI CKEJ'IB)KEHI/I?I oT CI/IJ‘I}:II aBIICHUS U XapaKTepa bubmmorexa ITOK
P s1any paKtep https://m.edsoo.ru/ff0alcc8
CONPHUKACAOLINXCS TOBEPXHOCTEN»
30 Pemenue 3aga4 Ha onpeneneHre paBHOAEHCTBYIOIIEH
CHUJIBI
31 Pemenue 3agau mo remam: «Bec tenay, «I'padudeckoe bubmuorexa [JOK
u3obpakenue cuim», «Cuibl», «PaBHOICHCTBYOMIASA CHII» https://m.edsoo.ru/ff0alde0
KonTtponbnas pabora o tTemam: «Mexanudeckoe 1
32 ||[mBmkeHuey», «Macca, IIIOTHOCThY, «Bec Tenay,
«['paduueckoe nzobpakenue cum», «Cuibh»
JaBnenue. CriocoObl yMEHbIICHUS U YBETHUCHUS bubnunoreka [JOK
33 )
JaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3za. 3aBUCUMOCTb JIaBJICHHsI ra3a OT 00bEMa, bubnuoreka [JOK
34 .
TEMITEPATYPBI https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBiieHUs: TBEPABIMU TEJIAMH, KUIAKOCTIMHU U bu6mmoreka [JOK
razamu. 3akoH [lackass https://m.edsoo.ru/ff0a25b0
JlaBlieHHE B )KUAKOCTHU U ra3e, BRI3BAHHOE ICHCTBUEM bu6mmoreka [JOK
36 .
CHJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718

‘ 37 HPCH_ICHI/IC 3aaa4 110 TEMC «Z[aBJ'ICHI/Ie B XXUIAKOCTH U Ta3€. H

bu6nmnoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

KoaunyecTBo 4acoB

Ne Tema vDoKa Mara DJIeKTpOHHbIe HH(ppoBbIe
n/n yp Beero|[\CHTPOIbHbIE) TIpakTHyecKkne |||y yenyg|  06pasoBaTeabHBIe pecypebl
padoThI padoThI
| |Baxon Mackansy I [ I I | https:/m.edsoo.ru/ff0a2826
38 Coobmmaronuecs: Cocyapl 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a2970
39 I'mppasinuecknii npece 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0a3136
‘ 40 ‘MaHOMeTpBI. [TopmHeBOH KUAKOCTHBIM HACOC H || H H H
a1 ATmocdepa 3eMiu U IPUYHUHBI €€ CYIECTBOBAHUS bubnuoreka [IOK
https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMocdepHoe JaBieHne 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdeproro nasnenus. Onbit Toppuuem 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HAJT 1 bu6moreka [IOK
YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. ATMochepHoe naBieHrEe Ha 1 bubmuoreka [JOK
pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
‘ 46 ‘PGI_HGHI/IC 3ama4 o TeMe " AtmocdepHoe naBiaeHue" || || H H H
47 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TEJO. bubnunoreka [JOK
ApxHMeI0Ba cuila https://m.edsoo.ru/ff0a3276
48 JlaboparopHas paboTa «OnpeneneHne BhITATKUBAIOIIEH 1 1 bubnnoreka [JOK
CHJIBI, ICUCTBYIOIIEH Ha TEJI0, MOTPY)KEHHOE B KUIKOCTh https://m.edsoo.ru/ff0a33fc
JIaGopatopHas pabota no teme «MccnenoBanue 1 1 Bubnmorexa [IOK
49 |[3aBHCHMOCTH Beca Tella B BoJie 0T 00bEMa NOTpyKEHHOH B httos://m.edsoo. ru/ff0a3514
JKUJIKOCTD YaCTH TEJIay ps-irm. '
50 [InaBanue Ten 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

KoaunyecTBo 4acoB

Ne Tema vDoKa Mara DJIeKTpOHHbIe HH(ppoBbIe
n/n yp Beero|[\CHTPOIbHbIE) TIpakTHyecKkne |||y yenyg|  06pasoBaTeabHBIe pecypebl
padoThI padoThI
JlaboparopHas padota "KoHcTpynpoBanue apeomerpa mwiu| 1 1
51 ||[KkOHCTpyHMpOBaHUE JOJKH U OIIPEAEIICHUE €€
rpy3onoabséMHOCTH"
g e s o o, S ST ]| B LOK
Ayx ’ P » I https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 KonTponbHas paborta no Teme «JlaBjieHne TBEpAbIX Tell, 1 1
YKUJIKOCTEN U Ta30B»
54 Mexannyeckas pabota 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a3f82
55 MormHocTs. EquHAIEI MOIIIHOCTH 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacu€T MOIHOCTH, pa3BUBAEMOM 1 1
MpHY MOIBEME M0 JIeCTHUIIE"
‘ 57 ‘HpOCTBIe MexaHu3Mbl. Peruar. PaBHOBecHe CHIl Ha pblyare || H H
58 Peruaru B Texuuke, ObITY U ipupo/ie. JlaboparopHas 0.5 bubmuoreka [JOK
paboTa «/ccieoBanne YCIOBHI PaBHOBECHS phlyara https://m.edsoo.ru/ff0a478e
59 Pemenue 3a1au o Teme «YcCloBUs paBHOBECHS pblyara 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0a48a6
KoaddumuenT nmose3noro aeicTBUs MEXaHU3MA. 1 0.5
60 |Jlaboparopnas pabota «M3mepenue KIIJl nHaknoHnou
TJIOCKOCTH
61 Pemenue 3amgay o teme "Pabora, momHocts, KIT/I" 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0a4c48
62 Mexannyeckas sHeprus. Kunernueckas u noteHmanptas || 1 bubnunoreka [JOK
SHEprus https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

KoJymmyecTBo yacos ‘

Ne Tema vDoKa Mara DJIeKTpOHHbIe HH(ppoBbIe

n/n yp Beero|[KCHTPOIbHEIE) TIpaKkTHIECKHE |||y vyenygl  ofpazoBaTensHbIe pecypebl

padoThI padoThI

63 3aK0oH COXpaHEHUsI MEXaHUYECKON IHEPTUU 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TeMe "DKCrepuMEeHTaIbHOE 1 1

64 |[CTIPEACIICHHE H3MEHEHNUS KAHETHYECKOU U
MOTEHIMATFHON SHEPTUH ITPH CKATHIBAHUH TEJIa TI0
HAaKJIOHHOM Tu1ocKocTh"

65 KonTponsHas paborta no teme «Pabota u MOITHOCTb. 1 1
OHeprus»

66 PesepBHblit ypok. PabGota ¢ TekcTamu 1o teme 1 bubnuoreka [IOK
"MexaHuueckoe JBHKeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. PaboTa ¢ Tekcramu o teme "JlaBieHue 1 bubmuorexa [JOK

67 . . " ]

TBEPIBIX TEJI, KUIKOCTEH U ra3oB https://m.edsoo.ru/ff0a4ffe

68 PesepBubIit ypok. PaboTta ¢ Tekcramu mo teme "Pabora. 1
MomHocTh. DHeprus"

| OBLIEE KOJIMYECTBO YACOB I10 IPOTPAMME || 68 | 3 | 12 |



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KoanyecTBo yacoB

|

11

TETIOBBIX CBOMCTB BEUIECTB U MaTEPHUANIOB B IEIISX
sHeprocoepexeHus"

Ne Tema vboKa K I Mara DJIeKTpOHHbIe LU poBbIE
n/n P Beero|| - CHTPOIRHEIC) LIDAKTHYECKME ||y v yenns|| oGpasoBaTebHbIe pecypehl
padoThI padoTsbI
1 OcHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KHUHETUYECKOU Teopun|| 1 bubnuorexa [JOK
1 MX OIBITHBIC TIOTBEPIKICHHSI https://m.edsoo.ru/ff0a5256
‘ 2 HMacca Y pa3Mep aTOMOB M MOJICKYIT H H
3 Mogenu TBEPIOTO, )KUIKOTO B Ta3000pa3HOTO COCTOSTHUMN bubmuorexa [JOK
BeIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO M Ta3000pa3HOTO 1
4 |[cOCTOSIHMI BEIIECTBA HA OCHOBE MOJIOKEHUIN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUH
5 Kpucrannmaeckue u amopdubie Tena 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KanmWUIApHOCTh. [ToBepxHOCTHOE HaTsDKeHUe || 1 bubnmuoreka [JOK
https://m.edsoo.ru/ff0a5530
7 TeroBoe pacuimpeHue U cxaTue 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TEIUJIOBOTO ABM)KEHHUS YaCTHII
Buytpennss sHeprusi. CriocoObl H3MEHEHUS! BHYTPEHHEH 1 bubnnoreka [JOK
9 .
SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6412
Ypok-koHpepennus "[IpakTruueckoe UCHIOIH30BAHHE 1 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a65c0



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

KoJymmyecTBo yacos ‘
Ne Tema vDoKa Mara DJIeKTpOHHbIe LU (poBbIE
n/n P Bcero Konrpoarusie) Mpakruteckue u3ydeHusi| obpa3zoBaTeibHbIE peCypChl
padoThI padoThI
12 KoaunuecTBo TemnoThl. Y AeiabHas TEIIOEMKOCTh 1 bu6mmoreka [{OK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TermiooOMeH U TeIoBoe 1 bubnuorexa [JOK
paBHOBecHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "MccrnenoBanue siBieHUs 1 1 bubnuoreka [JOK
14 y . " .
TEII000MEHA TIPU CMEITUBAHUN XOJIOIHOW M TOPsUEii BOIBI https://m.edsoo.ru/ff0a6a98
15 PacueT xosmnyecTBa TEILIOTHI, HEOOXOIUMOTO IS 1
HarpeBaHUs TeJIa U BBICISEMOTO UM TTPH OXJIaKICHUN
16 JlabopaTtopHnas paborta "OnpeneneHue yaeabHON 1 1 bubmuorexa [JOK
TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0aébb0
17 DHeprus TOIMBA. Y IeIbHas TEMJI0Ta CrOPaHUs 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBEp/IeBaHUE KPUCTATUIMYECKUX TEI. 1 bubmuorexa [JOK
V nenbHas TEIUIOTA TIJIABJIEHUS https://m.edsoo.ru/ff0a71d2
JlabopaTtopHas pabota "OnpeneneHue yaeabHON TEIIOThI 1 1 bubmuoreka [JOK
19 " .
IUTaBJICHUS JIbJIA https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanue u koHneHcanus. Vcmapenue 1 bubnuorexka [JOK
https://m.edsoo.ru/ff0a740c
21 |xomsencaun, Sanncuntocts reneparypet cnemn ot | ubmiorera LIOK
. L. patyp https://m.edsoo.ru/ff0a786¢
aTMOC(epHOTro aBICHHUS
29 Brnaxxnocts Bo3nyxa. JlabopaTopnas pabota "Onpenenenue 1 1 bubnuoreka [IOK
OTHOCHTEJILHOM BJIQXKHOCTH BO3Tyxa" https://m.edsoo.ru/ff0a7628
‘ 23 ‘PGI_HGHI/IC 3a]1a4 Ha OTpe/ieJICHHE BIaXXHOCTH BO3AyXa “ H H
o4 [TpunIMIBEI paboTH TeTIOBBIX nBUTaTeneil. [lapoBas
TypOuHa. /[BUraTens BHyTPEHHETO CTOPaHUs



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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

KoJymmyecTBo yacos ‘
Ne Tema vDoKa Mara DJIeKTpOHHbIe LU (poBbIE
n/n P Bcero Konrpoarmpie) Mpakruteckue u3ydeHusi| odpa3zoBare/ibHbIEe pecypchl
padoThI padoThI
o5 KIIJI TermoBoro aBuratesns. TenaoBbie ABUrATENH U 3amuTa || 1 bubnuorexa [JOK
OKpY)KaroIIel cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX 1
mporeccax
97 [ToaroroBka k KOHTPOJILHOM padoTe mo Teme "TemnoBbie 1 bubnuoreka [JOK
sBIieHus. VI3MeHeHne arperaTHbIX COCTOSIHUH BemecTa" https://m.edsoo.ru/ff0a83f2
28 KonTponbHas pabota o teme "TemnnoBsie sBICHUS. 1 1 bubnuoreka [IOK
H3meHeHue arperaTHbiX COCTOSTHHIN BemecTBa" https://m.edsoo.ru/ff0a86ae
‘ 29 HBneKTpmauHﬂ Ten. J[Ba poja dIEKTPUIECKUX 3apsiI0B H || H H H
30 Ypok-uccnenoBanue "DaeKTpr3aIus TN HHAYKIIUECH U TPU 1 1
COINPUKOCHOBEHUH"
31 B3anmopeiicTBre 3apsokeHHBIX Tell. 3akoH KymoHa 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4
39 DnekTpuyeckoe noJie. HanpsikeHHOCTh 3JIEKTPUYECKOTO 1 bubnuorexka [JOK
moJist. [IpHHIKIT CYIIEPIIO3HIINHT SJIEKTPUUECKUX MOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocwutenu snextpuueckux 3apsiioB. DJIeMEHTapHBIN 3apsil. 1
Crpoenue atoma
34 [TpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS 1 bubnunoreka [JOK
AIIEKTPHYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha IpUMEHEHHE CBONCTB DIEKTPHUECKUX 1 bubnnoreka [JOK
3apsIoB https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUN TOK, YCIOBHSI €r0 CYIIECTBOBAHMSL. 1 bubnunoreka [JOK
VICTOYHMKH 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlelicTBUA 3IIEKTPUYECKOTO TOKA 1 bubnmuoreka [JOK
https://m.edsoo.ru/ff0a96b2

‘38 HYPOK-I/ICCJ'IG,Z[OBEIHI/IC "JlelicTBHE IEKTPUUYECKOTO OIS HA H 1 || H 1 H H



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

KoaunyecTBo yacoB

Ne Tema vDoKa Mara DJIeKTpOHHbIe LU (poBbIE
n/n P Bcero Konrpoarusie) Mpakruteckue u3ydeHus|| oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
‘ HHpOBOHHI/IKI/I U AUDJIEKTPUKH" H ” H H ‘
39 DNEeKTPUYECKUN TOK B METAIIIAX, KUJIKOCTAX U ra3ax 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a9838
‘ 40 HSHGKTqueCKaﬂ LIETb U €€ COCTaBHBIE YaCcTH H || H H ‘

a1 Cuna Toxka. JlabopaTopnas pabora "M3mepenue u 0.5 bubnuoreka [JOK
peryupoBaHKe CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6

42 Dnektpuyeckoe Hanpspkenue. Bonstmetp. JlabopaTopHas 1 0.5 bubmuorexa [JOK
paboTa "M3mepeHre U peryaupoBaHie HaMpsHKeHNs " https://m.edsoo.ru/ff0a9e14

43 ConpoTtuBiieHrEe MPOBOJHUKA. Y IEIBHOE COMTPOTHUBIICHUE 1 bubmuorexa [JOK
BEIIeCTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCHMOCTH AJICKTPUIECKOTO 1 1 Buborexa [IOK

44 |\conpoTUBIEHHS MPOBOJHUKA OT €ro JJTUHBI, TUIOIIA 1 httos://m.edsoo. ru/ff0aa738
MOTIEPEYHOT0 CEUEHHUs U MaTepuana" ps-fim. '

45 3aBUCUMOCTb CHJIbI TOKA OT HanpsbkeHus. 3akoH Oma jyist 1 bu6mmoreka [JOK
ydacTKa Leru https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas paborta "VMcciaenoBaHue 3aBUCUMOCTH CHJTBI 1 1 Bubmiorexa LIOK

46 |[Toka, UAYIIETo Yepe3 pe3ucTop, OT COMPOTUBIICHUS .
pe3ucTopa u HaNpsHKEHUs Ha pe3uctope” https://m.edsoo.ru/ff0aa04e

47 [TocnenoBarensHOE U MapaUIETLHOE COSAUHEHUS 1
MIPOBOTHUKOB
JlaGopaTtopHas padota "IIpoBepka mpaBuia CI0KCHHUS 1 1 Bubmorexa LIOK

48 ||HanpsKeHH PH MOCIe0BATEILHOM COEIMHEHUH IBYX httos://m.edsoo. ru/ff0aaass
pe3uctopos" ps-/im. '

49 JIaboparopHas padota "IIpoBepka nmpaBuiia As CUIIbI TOKA 1 1 bubnunoreka [JOK
MIPH MapaJIeIbHOM COEMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle

‘ 50 HPCLHCHI/IC 3a/1a4 Ha NpUMeHeHue 3akoHa OMa Jist H 1 || H H H bubnmoreka [JOK
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KoaunyecTBo yacoB

61

IEKTPOABUraTeed B TEXHUUECKUX YCTPOMCTBAX U Ha
Tpancnopte. JlaboparopHas pabota "KoHcTpynpoBanue u

Ne Tema vDoKa Mara DJIeKTpOHHbIe LU (poBbIE
n/n P Bcero Konrpoarusie) Mpakruteckue u3yueHusi|| odpa3oBaTejibHbIE pecypchl
padoThI padoThI
‘ ‘paanquro COCIMHEHUS TPOBOTHUKOB H H H https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOLTHOCTB ANIEKTPUUECKOTO TOKa. 3aKoH Jxoyis- 1 bubnuorexa [JOK
Jlenma https://m.edsoo.ru/ff0ab124
52 JlabopaTtopHnas pabota "Ornpenenenrue padoThl U MOIITHOCTH 1 1 bubnuorexa [JOK
AIIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUYECKUE LETTH U MOTPEOUTENN IIEKTPUIECKOM 1 bubmuorexa [JOK
sHepruu B ObITy. KopoTKoe 3ambIkaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME 1
54 "BJiIeKT HICCKHE 3ap$IJIBI 3a psDKeHHLIe Teaa B UX bubmorexa LIOK
pH PAIBL. Sap3: . https://m.edsoo.ru/ff0abd2c
B3auMoieicTBUS. [10CTOSIHHBIN 3IEKTPUUECKUN TOK
KounTtponbHas pabota o teme "DnekTpruueckue 3apsiabl. 1 1
55 |3a SDIIzeHHI)Ie Tzna U UX B3aUMO eﬁCTBII)/ISI Hocm;nfmiﬁ bubmorexa ITOK
p . " A : https://m.edsoo.ru/ff0abea8
AIIEKTPUYECKHI TOK
‘ 56 ‘HOCTOHHHHC MarHMThl, NX B3aNMOJICHCTBHE H H |
VYpoxk-uccienoBanue "M3ydeHne mosieil moCTOSTHHBIX 1 bubmuoreka [JOK
57 " :
MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe mojie. MarauTHoe 1noJie 3eMJId U €r0 3HaUYCHHUE 1 bu6mmoreka [JOK
IUIA JKU3HHU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmnbIiT OpcTeaa. MarHuTHOE NOJIe IEKTPUUECKOTO TOKa 1 bubnunoreka [JOK
MarauTtHoe 1moJie KaTyIIKi ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHHe 3EeKTPOMArHiuTOB B TeXHUKE. JlJabopaTopHas 1 0.5
60 560Ta "U3yuenue peﬁCTBI/I;I MarHUTHOTO TOJISt HIE)I b bubmotexa [IOK
P v H,, https://m.edsoo.ru/ff0ac74a
MIPOBOJIHUK C TOKOM
DNeKTpoABUTraTeNb MOCTOSSHHOTO TOKa. Mcronb3oBanue 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c
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’ KoJymmyecTBo yacos ‘
Ne Tema vDoKa Mara DJIeKTpOHHbIe LU (poBbIE
n/n P Bcero Konrpoarmpie) Mpakruteckue u3ydeHusi| odpa3zoBare/ibHbIEe pecypchl
padoThI padoThI
‘ HmyquHe paboThI 37eKTpoABUTATENS" H || H H H
62 OneiTel Dapases. 3aKOH MEKTPOMArHUTHOW MHIYKLIHH. 1
[IpaBuio Jlenna
OnekrporeHeparop. CocoObl MOTYyUEHUS IMEKTPUIECKO N 1
63 ||pHEepruu. IJIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX
WCTOYHUKAX SHEPTHH
64 [ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe 1
"DNeKTpuYeCKrue U MarHUTHHIE SBJICHUSA"
65 KonTposnbHas pabota no Teme "DnekTpuueckue u 1 bubnuoreka [IOK
MarHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBubIit ypok. PabGoTta ¢ Tekcramu o teme "TermoBbie 1 bubnuoreka [JOK
sIBIICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBubIit ypok. Pabora ¢ Tekcramu o teme "l[locrosaubiii|| 1 bubmuorexa [JOK
AIIEKTPUYCCKHIA TOK" https://m.edsoo.ru/ff0acdc6
e3epBHBII ypok. PaboTa ¢ Tekctamu 1o Teme "MaruutHeie
68 Pesep ypok. Pa6 "M 1
sIBICHUS"

| OBLIEE KOJIMYECTBO YACOB I10 IPOTPAMME || 68 || 2 | 145 |
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9 KJIACC

KoanyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIE

13

e Tema ypoka Konrpouasnsbie|| [IpakTuueckue Aata o0pasoBaTe/bHbIe
n/n Bcero U3yUYEeHUsS
padoThI padoTsl peCypChbl
‘ 1 ‘MexaHquCKoe JBUKeHHne. MarepraibHas TOUKa || H H H
2 Cucrema orcueta. OTHOCUTEIIBLHOCTh MEXaHUYECKOTO bubnuoreka [JOK
JIBFOKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOJIMHEWHOE JBHKEHUE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnoMepHoe npsamosnnHeitHoe aBrkenne. CpeaHss u 1
MTHOBEHHas1 CKOPOCTh
5 [IpsimonrHEeNHOE PaBHOYCKOPEHHOE JABUKEHHE. Y CKOPEHHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0ad8d4
5 CKOpOCTh MPSAMOJMHEHHOTO PABHOYCKOPEHHOTO JABUKECHUS. 1
I'paduk ckopoctr
7 JlaGopaTtopHas pabota "OrnpeaeneHrue YCKOPEHHS Tea Mpu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUH 10 HAKJIOHHOU TIOCKOCTH" https://m.edsoo.ru/ff0adb18
‘ 8 ‘CBO6OI[HOC nanenne tei. OneITe [ annnes || H H H
9 PaBHOMepHOE nBUKEHME 110 OKPYKHOCTU. Ilepruon u yactora bubnunoreka [JOK
oOpainenust. JInHeHHas U yriioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
‘ 10 ‘HeHTpOCTpeMI/ITeJIBHOG YCKOpEHHE || “ H H
11 [TepBriit 3akoH HptoToHAa. BekTop cuiibl bubnunoreka [JOK
https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akoH Herotona. PaBHoielicTByIOIIAs CHUila 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH Herotona. Cynepnosunus cui 1 bubnuoreka [IOK

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
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KoaunyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jara
n/a Tema ypoka Beero Konrtpoasubie| IIlpakTnyeckue H3ydenus o0pa3soBaTeJbHbIE
padoTsI padoThbI peCypchbl
14 Pemrenne 3ana4 Ha npuMeHeHue 3aKk0HOB HproToHa 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0aeca2
‘ 16 ‘PCHICHI/I@ 3a1a4 1o TeMme «Cusia yrnpyrocrm» || || H H H ‘
17 JlabopaTtopHas pabota «OnpeneneHnue KECTKOCTH PYKUHBI 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0aee28
18 Cuna Tpenus 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3agad o reme «Cuiia TpeHUSD» 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas padota "Onpeaenenue kodpuimenTa TpeHus 1 1 bubmuorexa [JOK
CKOJIbXKCHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HetoTona. Cuiia ynpyrocru. 1 bubnuorexa [JOK
Cua tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuita TSKeCTU U 3aKOH BCEMHUPHOTO TATOTEHUA. Y CKOpEHUE 1 bubnuoreka [JOK
CBOOOIHOTO MAJAECHUS https://m.edsoo.ru/ff0af044
23 Ypok-koHpepenus "JIBuwkeHue Tex BOKpYr rpaBUTanuoHHoro || 1 1
uentpa (Conneuynas cucrema). ['anaktuxu"
24 Pemenue 3agau no teme "Cuiia TSHKECTH M 3aKOH BCEMUPHOTO 1 bu6mmoreka [JOK
TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocmuueckas ckopocTb. HeBECOMOCTB U NEperpy3ku 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTtepuaabHON TOUKH. AOCOIIOTHO TBEPAOE TEIO. 1 bubnuoreka [IOK
PaBHOBecue TBEPAOTO Teja ¢ 3aKPerIEHHON OChIO BpallleHUs https://m.edsoo.ru/ff0afe36
‘ 27 HMOMCHT cwibl. LleHTp TskecTn || 1 || H H H ‘
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KoaunyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jara
n/a Tema ypoka Beero Konrtpouasnsbie|| IIpakTnyeckue H3ydenus o0pasoBaTe/bHbIe
padoTsI padoThbI peCypchbl
28 Pemenue 3agau mo reme "MomenT cuibl. LlenTp Tsoxectu” 1 bubmmoreka [{OK
https://m.edsoo.ru/ff0b02b4
29 IToaroroBka K KOHTPOJIBHOW paboTe 1o Teme "MexaHnueckoe 1 bubnnorexa [JOK
nBkenue. Bzanmoaericteue ten" https://m.edsoo.ru/ff0b0408
30 KonTponsHas pabora o teme "MexaHu4eckoe JBUKEHHE. 1 1 bubnuorexa [JOK
Bsaunmoneticteue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynsce Tena. UMmynbe cuitbl. 3aKOH COXPaHEHHS UMITYJIbCA. 1 bubnuoreka [IOK
VYrpyroe u HeyIpyroe B3auMoIeicTBre https://m.edsoo.ru/ff0b07fa
30 Pemrenne 3aga4 mo reme "3akoH COXpaHEHUSI UMITyJIbCA" 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepenius "PeakTuBHOE NBM)KEHHUE B TIPUPOJIC U 1 1
TEXHUKE"
34 Mexanuveckasi paboTa 1 MOIITHOCTh 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH U CHITBI TPSHHS 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabora «Omnpenenenrue padOThl CUIIBI TPEHUS 1 1
36 |[mpy paBHOMEPHOM JBM)KEHUH TeJla IO TOPU30HTAIBHOM
MIOBEPXHOCTI»
‘ 37 ‘CB}ISL sHepruu u padoTsl. [loTeHnanbHas sHeprust || || H H H ‘
38 Kunernueckas sneprus. Teopema 0 KHHETHUECKOM SHEPTUN bubnuoreka [IOK
https://m.edsoo.ru/ff0b0c32
‘ 39 ‘3aKOH COXpPaHEHUS PHEPIUH B MEXaHUKE || || H H H ‘
40 JIaGopatopHas pabota «/I3ydeHne 3aKkoHa COXpaHEHHS 1 bubnuoreka [IOK
SHEPTUN» https://m.edsoo.ru/ffOb12fe
‘ 41 HKOJ1e6aTeJILHoe JIBUJKCHHUE U €r0 XapaKTEePUCTUKU || 1 || H H H bubnuorexa [IOK ‘
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KoaunyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIE

55

MexaHnueckre KojaeOaHus 1 BOJIHBI"

N Tema ypoka HAara o0pa3oBaTe/bHbIe
n/n yp Beero Konrtpouasnsbie|| IIpakTnyeckue H3ydenus p
padoTsI padoThbI peCypchbl
N I [ Inttps://m.edsoo.ru/ff0b1858|
42 3aryxatomiue koyieOanus. BeiHyk/IeHHbIE KOJIeOaHuUsl. 1 bubnuoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
‘ 43 ‘MaTeMaTI/I‘-ICCKI/If/'I U NIPYXUHHBIA MasTHUKU H H H ‘
Ypok-uccnenoBanue «3aBUCUMOCTD TIEPHOJIa KOJIEOAHUH OT 1 bubnuoreka [JOK
44 .
’KECTKOCTH MPYKHHBI U MACChl TPy3a» https://m.edsoo.ru/ff0b197a
‘ 45 ‘HpeBpameHHe SHEPruM NMPH MEXaHUUECKUX KOJIeOaHUIX H H H ‘
JlabopaTtopHnas pabota «OmpeaeneHrne 4acTOThl U IEPHO/Ia 1 bubnuorexa [JOK
46 o .
KOJICOAHHI IPY)KHMHHOTO MasTHHKA) https://m.edsoo.ru/ffOblaec
JlabopaTtopHnas paborta «IIpoBepka HE3aBUCUMOCTH TeproIa 1 1 bubmuorexa [JOK
47 s )
KoJie0aHMi TPy3a, MOABCIIEHHOTO K HUTH, OT MacChl TPy3a» https://m.edsoo.ru/ff0b197a
48 Mexanndeckne BoJIHbI. CBOMCTBA MEXaHUYECKUX BOJIH. 1 bu6mmoreka [IOK
ITpoaobHbIC U TONIEPEUHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepenus "MexaHnuecKre BOJHBI B TBEPIOM TelIe. 1 1
Ceiicmuueckue BOJIHbI"
‘ 50 ‘3By1(. PacnipocTpanenue u oTpaxkeHue 3ByKa H H H ‘
51 Ypok-uccienoBanue "HabmoeHre 3aBUCUMOCTH BBICOTHI 1
3ByKa OT 4aCTOThI"
‘ 52 ‘FpOMKOCTb 3BYKa U BBICOTA TOHA. AKYyCTUYECKHI PE30HAHC H H H ‘
53 Ypok-koHpepenmus "YinpTpa3Byk U HHPPa3BYK B IPUPOJE U 1 bubnunoreka [JOK
TeXHUKe" https://m.edsoo.ru/ff0b23ca
54 ITonroToBka K KOHTPOJILHON paboTe 1Mo TeMe "3aKOHbI 1 bubnuoreka [IOK
coxpaHeHHs. MexaHn4yeckue KoyeOaHus U BOJIHbI" https://m.edsoo.ru/ff0b25f0
KonTposnpHas pabota o Teme "3aKoHbI COXpaHEHHUS. 1 1
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N KonuyecTBo yacos Jata DJIeKTPOHHBbIE HU(PPOBHIE
- Tema ypoka o0pa3oBaTe/bHbIE
n/n yp Beero Konrtpouasnsbie|| IIpakTnyeckue H3ydenus p
padoTsI padoThbI peCypchbl
56 DNEeKTPOMarHUTHOE MoJIe. DIEKTPOMATrHUTHBIE BOJIHBI 1 bubnuorexa [JOK
https://m.edsoo.ru/ffOb2abe
‘ o7 ‘CBoﬁCTBa JIEKTPOMATrHUTHBIX BOJIH H H
58 Ypoxk-koupepeniusa "llkana 371€KTPOMarHUTHBIX BOJIH. 1 bubnuoreka [JOK
Hcnonb30BaHue MEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBS3U" https://m.edsoo.ru/ff0b2fe6
59 Ypok-uccnenoBanue "M3ydyeHne CBOMCTB JIEKTPOMArHUTHBIX 1 1 bubmuorexa [JOK
BOJIH C TIOMOIIIBI0 MOOHJIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3aga4 Ha onpeieI€HUe YacTOThI U JITTUHBI 1
AIEKTPOMArHUTHOM BOJIHBI
61 DnekTpoMarHuTHas npupoja ceera. CKopocTh CBETa. 1 bubmuorexa [JOK
BoHOBBIE CBOJICTBA cBeTa https://m.edsoo.ru/ff0b31d0
62 Uctounuku ceta. [IpsAMoMHETHOE pacCIpOCTPAHEHUE CBETA. 1 bubmuorexa [JOK
3armenus Cosnma u JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKOH OTpa)KeHUSs CBeTa. 3epkaia. Pemenue 3a1ay Ha 1 bubnuorexa [JOK
[IpUMEHEHHE 3aKOHA OTPaKEHHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA 1 bubnuoreka [JOK
https://m.edsoo.ru/ffO0b3aea
65 [TosmHoe BHYTpEeHHEE OTpakeHue ceera. Mcnonbs3oBanue 1 bubnunoreka [JOK
MOJIHOTO BHYTPEHHET0 OTPA)KEHHsSI B ONTHYECKUX CBETOBOAX https://m.edsoo.ru/ff0b3c5c
JlaboparopHas pabota "HMccrienoBanue 3aBUCUMOCTH yIiia 1 1
66 |[mperomMieHHs CBETOBOTO Jiy4ya OT yIJia MMaJeHus Ha TPaHULIe
"Bo3ayx-cTexno""
67 Ypok-koHpepenus "Vcnonp30BaHne TOTHOTO BHYTPEHHETO 1 1
OTPaKEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSA3B"
68 JIna3er. OnTHdeckas cuiia JIMH3bI 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2c
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N KonuyecTBo yacos ‘ Jata DJIeKTpOHHbIe HH(poBbIE

n/a Tema ypoka Beero Konrtpouasnsbie|| IIpakTnyeckue H3ydenus o0pasoBaTe/bHbIe

padoTsI padoThbI peCypchbl

69 [TocTpoenue n3o0paxeHuil B IMH3aX 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0b444a

70 JlabopaTtopHnas pabdota "Onpeaenennue POKYCHOTO paCCTOSHUS 1 1 bubnuorexa [JOK
U ONTHYECKOW CHITbI COOMpArOIIeH THH3bI" https://m.edsoo.ru/ff0b4206

71 VYpok-koHpepenuus "OnTuieckre JTUH30BbIe TPHUOOPHI" 1 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0cOa7e

72 ['ma3 xak onrryeckas cucrema. 3peHue 1 bubnuoreka [IOK

https://m.edsoo.ru/ff0b4684

73 VYpok-konpepennus "edexts! 3penus. Kak coxpanutb 1 1
3peHue"

74 Paznosxxenune Genoro ceera B cnektp. OnbiTel HetoTOHA. 1 bubmuorexa [JOK
CroxeHue CreKTpalbHbIX BETOB. Jlucmepceus cBera https://m.edsoo.ru/ff0cOf4c
JlabopaTopHas pabota "OMBITHI 1O Pa3JI0KEHUIO OEIOTO CBETa 1 1 Bubnorexa [IOK

75 ||B CIEKTp U BOCHPUATHUIO [IBETA PEIMETOB MPHU UX httos://m.edsoo. ru/ff0c0e2a
HaOJIOACHUH Yepe3 [IBETOBbIC (PHIIHTPHI" ps-fim. '

76 Ypok-npaktukyM "BoJiHOBBIE CBOMCTBA CBETA: AUCIEPCHS, 1 1
uHTephepeHus u qudpaxuus”

77 OmnsiTel Pezepdopaa u mranerapHas MoJellb aToMa 1 bubnunoreka [JOK

https://m.edsoo.ru/ff0c12a8
‘ 78 ‘HOCTyJ'IaTbI Bbopa. Moaens aroma bopa || H H H

79 Hcnyckanue u norjouieHue ceeta aToMoM. KBaHTHI. bubnunoreka [JOK
JInHeiyaTele CIIeKTpPhI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HabmtoneHue cieKTpoB UCITyCKaHus" 1 1 bubnunoreka [JOK

https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIBI 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0c1672

KoaunyecTBo yacoB ‘

DJIeKTpOHHbIe HH(poBbIE

Ne Mara
n/a Tema ypoka Beero Konrtpoasubie| IIlpakTnyeckue H3ydenus o0pa3soBaTeJbHbIE
padoTsI padoThbI peCypchbl
82 Crtpoenue atomHoro siapa. Hykiionnast Mmojiens 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpanienus. M3oTomnsl 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0clald
84 Pemenue 3anau no teme: "PagnoakTuBHble ipeBpaieHus” 1 bubnuorexa [JOK
https://m.edsoo.ru/ffOclb4a
185 |Heprox monypacriaa I | | | |
86 VYpoxk-koupepenius "PagnoakTHBHBIC U3ITyUYE€HUS B IPUPOJIC, 1 bubmuorexa [JOK
MEUIIMHE, TeXHUKE" https://m.edsoo.ru/ff0c2126
87 S nepHbie peakunu. 3aKOHBI COXPaHEHHUS 3apsiI0OBOTO U 1 bubmuorexa [JOK
MacCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3U aTOMHBIX si7ep. CBsA3b MACChI M SHEPTUU 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0cld7a
‘ 89 HPGI_HGHI/IC 3aaa4 no teme "SAnepHsie peakuun' || || H H H ‘
90 Peakuuu cunresa u nenenus siaep. VICTOUHMKY SHEPrUU bu6mmoreka [JOK
Couniia u 3B€371 https://m.edsoo.ru/ff0c1e88
91 VYpok-koudepenuus "AnepHas sHepreTrka. JledcTBus 1 1
pPaZMOaKTUBHBIX U3ITy4EHUI Ha KUBBIE OPTaHU3MBbI"
[ToaroToBka K KOHTPOJBHON paboTe MO TeEMe 1
bubmuoreka [JOK
92 ||"OneKTpOMarHuTHOE MoJie. DIEKTPOMAarHUTHBIE BOJIHBI. .
KBaHTOBLLE SBICHIL" https://m.edsoo.ru/ff0c223e
93 KonTtponpHas pabota o Teme "Di1eKTpoMarHuTHOE I0JIe. 1 1
DneKkTpoMarHuTHbI€ BOJHBL. KBaHTOBBIE siBieHUS"
94 [ToBTOpenue, obodeHue. JlabopatopHsie paboThI 10 Kypcy 1 1 bubnuoreka [IOK
"B3aumopercraue Tea" https://m.edsoo.ru/ff0c245a
‘ 95 HHOBTOpeHI/Ie, o0o0menue. Pemenue pacyeTHbIX U || 1 || H H H bubnmoreka [JOK ‘
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https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
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No | KosmnyecrBo yacos ‘ JNara DJIeKTpOHHbIe HH(poBbIE
n/a Tema ypoka Beero Konrtpoasubie| IIlpakTnyeckue H3ydenus o0pa3soBaTeJbHbIE
padoTsI padoThbI peCypchbl
HKa‘-IeCTBeHHI)IX 3ama4 1o teme "TeroBsie porecch” || || H H ‘https:// m.edsoo.ru/ff002572\
96 [ToBTOpenue, 06061meHne. Penienne pacueTHbIX U 1 bubnuorexa [JOK
KadecTBeHHBIX 3a1a4 1o Teme "KITJ] TerutoBbix qBurareneii” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 06061eHne. Penienne pacueTHbIX U 1 bubnnorexa [JOK
KavyecTBeHHBIX 331a4 o Teme "KITJ] anekTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, 06061menHue. JlabopatopHsie pabOThI IO KypCy 1 1 bubnuoreka [IOK
"CBeTOBbIC sIBJICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"3aKOHBI COXpAaHCHHSI B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1Mo Teme 1 bu6mmoreka [IOK
"Kosebanus u BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1Mo Teme 1 bu6mmoreka [IOK
"CBeToBbIe siBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpeHue, o606menne. Pabota ¢ TekcTamMu Mo TeMe 1
"KBanToBas u snepHas pusuka"
OBIIEE KOJJMYECTBO YACOB 110 IPOTPAMME || 102 | 3 | 27 [ |
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