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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3nMke Ha YpOBHE OCHOBHOrO 00mIero oOpa3oBaHUSl COCTaBJeHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTelbHON
nporpammel, npeacraBieHHbix B GI'OC 00O, a taxke ¢ yu€rom ¢eaepanabHOi pabodeld mporpaMMbl
BocniuTanus 1 KoHuenuuu npernonaBanus yueOHoro npenmera «Ou3ukay.

ConepkaHue mMporpaMMbl 1O (U3MKE HANpaBIeHO Ha (POPMUPOBAHME ECTECTBEHHOHAYYHOM
TPAaMOTHOCTH OOYYaIOLIMXCSl M OpraHU3alMio W3y4deHWs (U3MKM Ha JesTeNbHOCTHOW ocHoBe. B
mporpaMMe Mo (pU3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeIMeTa B peasiM3alid TPeOOBaHUIA
OI'OC OO0 K mIaHMpPYEeMbIM JIMYHOCTHBIM W METalpeAMETHBIM pe3yibTaTaM OOY4YeHHS, a TaKKe
MEKIpPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro
00pa3oBaHusl.

[IporpamMma 1o u3KMKe yCTaHABIMBACT paclpelelieHne yueOHOro MaTepraa 1o rojamM o0y4eHust
(mo kjaccam), mpeiaraer MPUMEPHYIO TOCIEI0BaTeNbHOCTh HM3Y4EeHUS TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHA NPEIMETHOTO COJEPIKAHUS B yUETE BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIXCsl.

[IporpamMma mo ¢usuke pazpaboTaHa C IHENbI0 OKa3aHWS METOAMYECKON IOMOIIU YYHUTEIO B
CO3JJaHUU pabouei MPorpaMMsbl o Y4eOHOMY TpeIMETY.

Ousnka SBISETCS CHCTEMOOOPA3yIOIIMM JUIsi E©CTECTBEHHOHAYYHBIX Y4YeOHBIX MPEIMETOB,
MTOCKOJIbKY (pH3UUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SABJICHUM, H3ydaeMbIX XUMHUEH, OHOJIOrHeH,
acTpoHOMHEH | (U3WYECKOM reorpaduell, BHOCHT BKJIaJ B CCTECTBEHHOHAYYHYIO KapTUHY MHpa,
npefocTaBisieT Hanbolee sICHbIe 00paslibl TPUMEHEHHS HAYYHOTO METO/a MO3HAHHS, TO €CTh CI0co0a
MTOJTyYEeHHSI TOCTOBEPHBIX 3HAHUI O MHpE.

OnHa U3 TIIaBHBIX 337124 (U3ndeckoro oOpa3oBaHus B CTPYKTYype 00Iero o0pa3oBaHusi COCTOUT B
(hopMUpPOBaHUH €CTECTBEHHOHAYYHOW IPAMOTHOCTH 1 MHTEpECa K HAyKe Y O0YJarOIInUXCsL.

Wzyuenne ¢u3ukum Ha  06a30BOM  ypOBHE  TMpEANONAaraer  OBJaJeHHE  CIEAYIOIMINMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAYYHO OOBSICHSTH SIBJICHUS;
OLIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOI'0 UCCIIEIOBAHNUS;
HUHTEPIPETUPOBATh JaHHBIE U UCIIOJIb30BATh HAYUHBIE IOKA3aTEIbCTBA VIS IIOJIyYEHHUS BBIBOJIOB.

e n3ydenus Gpu3MKy Ha ypoOBHE OCHOBHOT'O 00IIIEro oOpa3oBaHUs ompeneiaeHsl B Kormenmmm
npernomaBanus ydeOHOoro mnpeamera «@Pusnka» B 00pa30BaTENbHBIX OpTaHW3aIUsAx Poccuiickoit
Denepanny, peaau3yOIIUX OCHOBHbIE 00IE00pa3oBaTeNbHbIC IMPOIPAaMMbl, YTBEPKAEHHOH pelIeHHEM
Komrernn MunncrepcTBa mpocBemenus Poccuiickoit demepamuu (mpoTokon oT 3 aekadps 2019 1. Ne
[1K48H).

enn nzyyenus: Gu3uKu:
puoOpeTeHne UHTEpeca U CTPEMIICHHUS] 00YYarOLIMXCsl K HAYYHOMY M3YUYCHUIO IIPUPOAbI, Pa3BUTHE UX
MHTEJJICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BuUTHE IIPEACTaBIECHUM O HAy4yHOM METOJE IO3HAaHUS U (HOpMHpPOBAHHE HCCIENOBATEIHCKOIO
OTHOUICHUS K OKPY>KAIOIINM SIBICHUSIM;

(hopMHpOBaHHE HAYYHOTO MHUPOBO33DEHHUSI KaK pe3ysibTaTa H3y4YeHUSI OCHOB CTPOCHHUSI MAaTepuul H
(hyHIIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

(hopMHUpOBaHNE MPEACTABICHUH O poiau QU3MKH U Pa3BUTUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHH;

pasBUTHE TIPEACTaBICHWH O BO3MOXHBIX cdepax Oyaymell mTpodecCHOHATFHOW —eITeThHOCTH,
CBSI3aHHOH ¢ ()M3MKOH, TOArOTOBKA K JalbHEeWIeMy 00y4eHHIO B ’TOM HaIPaBJICHHUH.

Hoctrxenue 3THX Leled mporpaMMsl 1Mo (U3MKe Ha YpOBHE OCHOBHOrO 0O0IIEero oOpa3oBaHUS
obecrieunBaercs perieHeM CIEAYIoIUX 3a1ay:
npuoOpeTeHne 3HaHUH O TUCKPETHOM CTPOECHHH BELIECTBA, O MEXAHUYECKUX, TEIIOBBIX, SJIEKTPUIECKUX,
MarHUTHBIX U KBAaHTOBBIX SIBIICHUSX;
npuoOpeTeHne YMEHUH ONHUCHIBaTh U OOBSCHATH (U3MUYECKUE SIBICHHUS C MCIIOJIb30BAHUEM I1OMYIEHHBIX
3HAHHI;

OCBOCGHHE METOJIOB PELICHHUS] MPOCTEHINX PAaCUETHBIX 3aJau C MCIOIb30BaHMEM (DU3NYECKHX MOZETIEH,
TBOPYECKUX U MPAKTUKOOPHEHTHPOBAHHBIX 3a7ay;

pa3BuTHE YMEHUI HAONIOAATh MPUPOAHBIC SBJICHHS M BBHINOJIHATH OMBITHL, JaOOpaTopHbIE PadOTHl H
IKCIIEPUMEHTAIILHBIE NCCIIEIOBAHNUS C UCTIOJIb30BAaHUEM M3MEPUTENBHBIX TPHOOPOB;



ocBOocHHE TpUEMOB PabOTHl ¢ MHGpOpManued (U3NUECKOro cojepikaHus, BKJIOYash MHPOpMAIHUIO O
COBPEMEHHBIX JIOCTHIKCHUSAX (PU3UKH, aHATM3 ¥ KPUTHUECKOE OIICHUBaHUE MH(POPMAIINY;
3HaKOMCTBO cO cepamu podeccroHaIbHON AeITeNbHOCTH, CBA3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JOCTHKEHHSIX (DU3HUCCKON HAYKH.

Ha usyuenue ¢pusnku (6a30BbIi YpOBEHB) Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMs OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hemenmo), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJ1acce - 102 yaca 3 yaca B HEJIENI0).

[Ipeanaraemerii B mporpamme 1o (u3MKe MepedeHb JabopaTOpHBIX PabOT W ONBITOB HOCHUT
PEKOMEHIATENbHBIA XapakTep, YUUTeNb JiefacT BBIOOP MPOBENCHUS JIAOOPATOPHBIX padOT U OIMBITOB C
y4€ToM MHIUBUAYAIbHBIX OCOOCHHOCTEH OOydYalomMXcs, CHOUCKA OKCIIEPUMEHTANBHBIX 3aJaHui,
IpeUlaraeMbIX B paMKaX OCHOBHOT'O F'OCYAapPCTBEHHOI'0 9K3aMeHa 110 (hU3HKe.
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Paznen 1. ®usnka u e€ posib B MO3HAHNN OKPY:KAIOIIero MUpa.

®dusuka — Hayka o npupoze. AsneHus npupoasl. Puznyeckue ABIEHUS: MEXaHUUYECKUE, TEIIOBbIE,
3JIeKTpUYECKHEe, MarHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusnueckue BenuunHbl. M3mepenne pusndeckux BennduH. Ousnyeckue npuodopsl. [lorpemHocts
u3MepeHuid. MexyHapo/iHasi CUCTEMa €UHHILI.

Kak ¢wu3uka m apyrue ecrecTBEHHBbIE HAyKH HM3YYalOT MPUPOAY. EcTecTBEeHHOHAYUHBIH METO[
MO3HaHUS: HAONIOJICHUE, TMOCTAaHOBKA HAYYHOI'O BOMPOCA, BBIIBM)KEHHE THIIOTE3, DKCIIEPUMEHT II0
MPOBEPKE TUIOTEe3, O0bSICHEHUE HaOII0AaeMoro sBjieHusA. Onucanue GU3NYECKUX SBICHUH C MOMOIIIBIO
Mozenei.

Hemoncmpayuu.

MexaHnudeckre, TEMIOBBIE, JIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBBIE SIBICHUS.

dusnueckre MpuOOPHI U MPOLEAYPa MPSAMBIX H3MEPEHUH aHAJIOTOBBIM M ITU(POBLIM ITPUOOPOM.
Jlabopamopnsie padbomut u onvimol.

OnpezeneHue HeHbI JeJICHUS KaJIbl U3MEPUTEILHOTO Ipruoopa.

N3mepenne paccTosHUMN.

N3mepenne 06bEMa KUIKOCTH B TBEPAOTO TENA.

Onpeznenenre pa3MepoB MaJbIX TeJl.

M3mepenne TemmepaTypsl IPU TOMOIIH KHIKOCTHOTO TEPMOMETPA U JaTIHKA TEMITEPATyPHI.

[IpoBeneHne wccieoBaHUS MO TMIPOBEPKE THUIOTE3Bl: MJAaBbHOCTh TMOJETAa MIApUKA, IMYIIEHHOTO

TOPU30HTAIBHO, TEM OOJbIIE, YeM OOJIbIIIe BHICOTA ITyCKa.

Paznen 2. [lepBonayanbHble CBeIeHHS 0 CTPOEHUM BelllecTBa.

CrtpoeHne BemiecTBa: aTOMBI M MOJEKYJBI, MX pa3Mepbl. OMBITH, TOKA3BIBAIOIINE TUCKPETHOE
CTpOEHHE BEIIeCTBa.

JBmkenue gactuil BemecTBa. CBA3b CKOPOCTH JBIKEHUS YACTUII C TEMITEpaTypoil. bpoyHOBCKoe
NBIDKEHHE, MU y3us. BaanMoneiicTBre YacTull BelecTBa: MPUTHKEHUE U OTTAIKHBAaHUE.

ArperatHble COCTOSHHS BEIIECTBA: CTPOEHUE Ta3oB, KUAKOCTEH M TBEPABIX (KPUCTATLUTUYECKUX )
Ten. B3aumMocBsS3p MeXIy CBOWCTBAMH BEIIECTB B pa3HBIX arperatHbIX COCTOSHHUSX W HX
ATOMHOMOJIEKYISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUI BOJIBI.

Hemoncmpayuu.

HaGmonenrie 6poyHOBCKOTO TBUKEHUS.
Hab6monenne muddysnmn.
HaGmonenne sinenmnii, 0OBICHIIOMNXCS MPUTSDKEHHEM HITH OTTaIKMBAaHWEM YaCTHIT BEIIECTBA.

Jlabopamopuuvie pabomsl u onvimel.

Orenka mraMeTpa aToMa METOAOM PSIOB (C UCIOb30BaHNEM (oTorpadmii).
OnBITH 110 HAOITIOIEHHUIO TETUIOBOTO PACITUPEHUS Ta30B.
OnbITHI 110 0OHAPYKEHUIO JEHCTBHS CHUJI MOJIEKYIISIPHOTO TIPUTSKSHHSL.

Paznen 3. /IBukeHue u B3auMojieiicTBue TeJl.

Mexanuueckoe IBHKeHUE. PaBHOMepHOe M HepaBHOMepHOe ABmxkeHue. CkopocTe. CpenHsis
CKOpOCTB TP HEPaBHOMEPHOM JBMKEHUHU. PacuéT myTr v BpeMeHU IBHKEHWSL.

SBnenue mHepuuu. 3aKOH MHEpUUH. B3aumopelcTBue Tel KakK NPUYMHA HU3MEHEHHUS! CKOPOCTH
IBWOKEHUs Teln. Macca Kak Mepa HWHEpTHOCTH Tena. llmorHocTs BemecTBa. CBS3p IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00BEMA BEIIECTBA.

Cuna kak XapakTepUCTHKa B3auMonencTBus Ten. Cuima ynpyroctw u 3akoH I'yka. V3mepenue
CIJIBI C TIOMOIIBID JWHAMOMeTpa. SIBIieHHE TATOTeHWS M cuiia TspkecTH. CHila TSDKECTH Ha APYTUX
mnaHerax. Bec Tema. HeecomocTs. CroXeHHE CUJI, HAOpaBIEHHBIX 110 OJHOW IPSIMOM.
PaBropeticTByromas cwin. Cunma Tperus.. TpeHHe CKOJBKEHHUS W TpeHHe MOKosA. TpeHue B NpUpoie U
TEXHUKE.

Jemoncmpayuu.

Habumoienrie MexaHUYeCKOro JABYKEHUS Teja.
M3mepenne ckopocTy MPsIMOIMHEHHOTO IBUXKECHUS.
HaGumonenvie ssBneHUst HHEPIINU.
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Habnronenne n3ameHeHust CKOpOCTH IIPH B3aUMOJICHCTBUU TEI.
CpaBHeHME Macc 110 B3aUMOJIEHCTBUIO TEI.
CrnoxeHue Cuil, HalpaBJIEHHBIX IO OJJHON MPAMOM.

Jlabopamopusie padbomul u onvimol.

Omnpenenenrie CKOPOCTH PAaBHOMEPHOI'O IBMKEHHs (IIapUKa B KHIKOCTH, MOAEIH 3JIEKTPHUECKOTrO
ABTOMOOWJIS M TaK JaJiee).

Omnpenenenne cpeaHeil CKOPOCTH CKONBXEHUST OpycKa WM MIapUKa 10 HAKIIOHHOHN TTIOCKOCTH.
Onpeznenenuie MIOTHOCTH TBEPAOrO Tena.

OmnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTh pAacCTsDKeHUs (nedopMmanyu) MPYKWHBI OT MPHIOKEHHOMH
CHUIBI.

OHI)ITI)I, ACMOHCTPUPYIOIINEC 3aBUCUMOCTb CHJIBI TPEHHUA CKOJBXCHHSA OT BECa TECIa M XapakKTepa
COIPUKACAIOUINXCS IIOBEPXHOCTEN.

Paznen 4. /laBjienne TBEPABIX TeJ, dKUAKOCTEN U ra3oB.

Hasnenue. CrocoObl yMEHBIIGHHMS W YBEIUYCHHUs JaBjicHus. JlaBieHue rasa. 3aBHCHMOCTh
JaBlieHHs ra3za oT o0béMma, TemriepaTypbl. llepenaua naBiieHHs TBEPABIMU TeENaMH, JKUAKOCTAMH U
razamu. 3akoH Ilackams. [THeBMaThueckue MamIuHBL 3aBUCHMOCTH JABIICHUS >KUIKOCTH OT TIIyOWHBI.
I'unpocratnueckuii mapagokc. CooOriaromuecs: cocyasl. I napaBandecKue MexaHU3MBbl.

Atmocdepa 3emnu u atMochepHoe naBiieHue. [I[pudrHBI CyIIEeCTBOBAHUS BO3YIIHON 0O0ONOYKA
3emaun. Omnwit Toppuyemn. M3mepenune aTMochepHOro maBiieHHsS. 3aBHCHMOCTb aTMOC(HEPHOIo
JIABJICHHS OT BBICOTHI HaJl YpOBHEM MOpsi. [Ipubops! s u3mMepeHus: aTMOC(hEpHOTo JIaBIICHMSL.

JleiicTBrE )XKHAKOCTH W Ta3a Ha MOrPYXEHHOE B HUX Tell0. BrITamkuBaromas (apXxuMenoBa) Criia.
3akon Apxumena. [lmaBanune ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JJaBJICHHUA Ta3a OT TEMIEPaTypPHI.

[lepenada naBieHUs KUIKOCTHIO M Ta30M.

Coobmraromuecs: COCYIbl.

I'mapaBnuueckuit mpecc.

[posBaeHue AeHcTBUS aTMOCHEPHOTO TaBIICHHMS.

3aBHCHMOCTH BBITAIKHBAIONIEH CHIIBI OT 00hEMa TTOTPYKEHHOM YaCTH Tella U TUIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIICH CUJIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue TutaBaHus TeN: MJIaBaHUE WM TOTPY)KEHHE TelT B 3aBHCHUMOCTH OT COOTHOIIEHHS TUIOTHOCTEH
TeNna U KHUIKOCTH.

Jlabopamopubvie pabomsl u onvimol.

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOJIe OT 00bEMa MOrpy:KEHHON B KUAKOCTh YaCTH TEIa.
Onpexnenenrie BRITAIKABAIONIEH CHIIBI, IEHCTBYIOIIEH HA TENO, TOTPYKEHHOE B KHUAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEUCTBYIOIIEH Ha TENO B KUIAKOCTH, OT MACCHI TeNa.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CHUIBI, JEHCTBYIOMIEH HA TENO B JKUAKOCTH,
oT 00BhEMa MOTPYKEHHOM B JKUIKOCTh YaCTH TeJla U OT TUIOTHOCTH KHUIKOCTH.

Konctpynpopanme apeoMeTpa Wi KOHCTPYHPOBaHUE JIOAKH U OTpeeIeHne € rpy30n0bEMHOCTH.

Pazpgen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanndeckas pabora. MOITHOCTb.

[IpocThie MeXxaHW3MBI: phIYar, OJOK, HAKIOHHAs IUIOCKOCTh. l[IpaBWio paBHOBecHs pbIdara.
[IpumeHnenue mpaBmiia paBHOBECHS phrdara K OJNOKy. «3omotoe mpaBmino» Mmexanuku. KIIJ mpocteix
MexaHn3MOB. IIpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexannyeckas >Heprus. KnHernmueckass W MOTeHIManbHas >Heprus. [lpeBpamenrne ogHOrO BHIA
MEeXaHW4YeCKOW PHEPTUH B APYrod. 3aKOH COXpaHEHHS YHEPTHUH B MEXaHUKE.

Jemoncmpayuu.

[Ipumeps! TPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie pabomul u onvimol.

Onpenenenrie paObOTBI CHIBI TPEHUS IIPH PABHOMEPHOM [IBIDKEHHH Tela 110 TOPWU30HTAIBHON
TTOBEPXHOCTH.

Hccnenosanne ycnoBuii paBHOBECHSI phIyara.

N3mepenne KII/] HakMOHHOM MIIOCKOCTH.

N3ydenune 3akoHa cOXpaHEHU MEXaHUYECKON SHEPTUN.

8 KVIACC
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Pazpen 6. TenuioBble siBJIeHHS.

OCHOBHBIC TIONIOXKCHHUSI MOJIEKYISIPHO-KMHETUYECKOM TEeopuHM CTPOCHMs BellecTBa. Macca u
pasMeppl  aTOMOB M MOJIEKYIL OneITel,  TOATBEPXKAAIONINE  OCHOBHBIE  IOJIOKCHUS
MOJICKYJISIPHOKHHETHYECKOU TEOPUU.

Mogenu TBEPAOr0, XHUAKOIO M Tra3000pa3HOrO COCTOSHUH BellecTBa. Kpucrammueckue u
amop¢ubie Tena. OOBSCHEHHE CBOMCTB Tra3oB, JKHAKOCTEH W TBEPIBIX TEI HAa OCHOBE IOJOXKCHUU
MOJIEKYJIIPHO-KHHETHUecKo Teopuu. CMadynBaHue U KaOWUIIPHbIE ABJIEHUs. TemIoBoe pacuiMpeHue u
cKartue.

Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEIIJIOBOI'O IBMIKEHUS HYaCTUIl. BHYTpeHHSs
sHeprusi. CriocoObl M3MEHEHHsI BHYTPEHHEH JHEPrHH: TEIulonepe/adya W coBepllieHne padoThl. Buisl
TETUIONEePeAaun: TETJIONPOBOTHOCTD, KOHBEKITUS, U3TydeHHUE.

KonuuectBo Temnotel. Y aenbHas TEIIOEMKOCTh BeliecTBa. Termioo0MeH U TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TemoBoro Oananca. [LmaBieHWe W OTBEpACBAHME KPHCTAUIMYECKUX BEIISCTB. Y JeiIbHAs
Teriora raBieHus. [lapooOpazoBanme u kouaeHcamws. Mcmapenue. Kumenue. YnempHas Teriora
nmapoo0pa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhl KUIICHUS OT aTMOC(HEPHOrO JIaBJICHHUS.

Bnaxunocts Bo3yxa.

DHeprusi TOIIMBA. Y IeTbHAS TEIIOTa CTOPAHMUSL.

[puniuner padotsl TermioBbix Apuratenedt KIIJ| teroBoro asuratens. TermioBsle IBUTaTeIH U
3alIuTa OKPYKaroulel Cpepl.

3akon COXpaHCHUA U NPEBPALICHUSA SHEPTrUU B TCIIJIOBBIX IIPOIECCaAX.

Hemoncmpayuu.

HaGuoeHre OpoyHOBCKOTO JBHYKECHUS.
Habmonenue quddysun.
Habmronenne siBieHW CMadYUBaHUS W KAMIDISIPHBIX SIBIICHUM.
Habironenvie TemmoBoro pacuIupeHust Tei.
W3Menenue naBiieHHs ra3a Mpyu H3MEHEHUN 00bEMa U HATPEBAHUH HIIM OXJIAXK]ICHUH.
[IpaBuna u3zMepeHus TeMIepaTyphl.
Busl Termionepenayn.
OxJTaKICHUE TTPY COBEPITICHUH pabOoTEHI.
Harpesanue npu coBepiieHnr paboThl BHEITHUMH CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEH Pa3IMIHBIX BEIECTR.
HaGmonenne kumeHus.
HaGuroienrie mocTostHCTBA TeMITepaTyphl IPH TUTaBIICHH.
Mopenu TemIoBbIX JBUTATENIEH.
Jlabopamopnbvie pabomsl u onvimol.
OnbITHI 110 0OHAPYKEHUIO JEHCTBHS CHUJI MOJIEKYIIIPHOTO TIPUTSKEHHMS.
OMnBITHI IO BRIPAIIBAHHIIO KPHCTAIIOB TTOBAPEHHOM COJIH WJIH caxapa.
OnBITH 110 HAOITIOIEHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX TeEIL.
Onpenenenre qaBiIeHUs BO3AyXa B OaJIOHE MITTPHIIA.
OnBITH, MEMOHCTPUPYIOIINE 3aBUCHUMOCTH JaBIICHHS BO3AyXa OT ero o0béMa W HarpeBaHUs WIH
OXJIAXKICHUSL.
[IpoBepka rumoTe3bl TUHEWHON 3aBUCHMOCTH JUTHHBI CTOJNIOMKA JKHIKOCTH B TEPMOMETPHUIECKON TpyOKe
OT TEMIIEPaTYpHL.
HaGmonennie n3MeHeHNs BHYTPEHHEW DHEPrUU Tela B pe3yibTaTe TEIUIONepeaadd U padoThl BHEITHUX
CHIL.
HccnenoBanue siBieHUs TEI000MeHa TP CMEITUBAHUY XOJIOJHON M TOPSYEH BOJIBL.
Onpeznenenrie KOIMYECTBA TEIUIOTH, TOTYYEHHOT O BOJON MIPH TEINIOOOMEHE C HarpeThiM METAITHIeCKUM
LHJIUHIPOM.
Omnpenenenue yaenbHON TEIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca uCapeHusl.
OrnpeneneHre OTHOCUTENBbHON BIaXKHOCTH BO3AYXaA.
Ornpenenenue yaenbHON TEIUIOTHI IIABJIEHUS JIbA.
Paznen 7. DinekTpryeckne H MATHUTHBIC SBJICHUS.
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. DIEeKTpOreHepaTop MOCTOSHHOI'O TOKa.

OnexTpusanus Tel. JIBa poma aieKTpuyYecKuX 3apsanoB. BzaumoneiicTBre 3apspKeHHBIX TN, 3aKOH
Kynona (3aBUCMMOCTh CHIIBI B3aMMOJCHCTBUS 3apSOKCHHBIX T OT BEIMYUHBI 3apS/I0OB U PACCTOSIHHS
MEKAY TEIaMu).

Onektpuueckoe Tmone. HampskEHHOCTh 3NeKTpUYecKOoro mojis. I[lpuHimn cyneprno3uinuu
ANEKTPUYECKUX TONIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »neKTpudecKux 3apsioB. DIEMEHTapHBIA JJeKTpudeckuil 3apsin. CTpoeHume aroma.
[TpoBOMHUKH U TUANEKTPUKH. 3aKOH COXPAHEHHS JIEKTPUIECKOr0 3apsiia.

DNEKTPUIECKUI TOK. YCIIOBHUS CYIIECTBOBAHUS DJCKTPHUUECKOrO TOKA. MICTOUHMKM MOCTOSHHOTO
ToKa. JISHCTBUS DIEKTPUUYECKOrO TOKa (TEILIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUN TOK B
KUJKOCTSIX U Ta3ax.

OnexTtpudeckas 1enb. Cuna Toka. DJeKTpuueckoe HampspkeHue. ColpoTHBIEHHE MPOBOIHUKA.
YaenbHOe compoTuBIeHHE BemecTBa. 3akoH Owma g ydacTka 1enu. llociemoBaTenbHOE U
MapajuieTlbHOE COSTMHEHNE TPOBOTHUKOB.

PabGora m MOIIHOCTH 3MEKTpHUecKOro Toka. 3akoH Jhxoyns—JleHna. DnekTpuyeckue LENH |
MOTPEOUTEIN IIEKTPUUECKOM FHEpruu B ObITy. KOpoTKOE 3aMbIKaHUeE.

ITocTrosiHHbIE MarHUTHl. B3anmojielicTBUE MOCTOSSHHBIX MarHUTOB. MarHuTHoe moisie. MarHutHoe
rmosie 3eMJIM ¥ €ro 3HaueHHue A >Ku3HU Ha 3emie. OnbeIT Dpcrena. MarHUTHOE T0JIE DJIEKTPUUECKOTo
TOKa. HpI/IMeHeHI/Ie QJICKTPOMAriuToB B TCXHUKE. HeﬁCTBHe MAaramMTHOr'O IIOJIA Ha IMPOBOAHUK C TOKOM.
ONEKTPOBUTATENH TIOCTOSTHHOTO TOKA. VICITONb30BaHUE AIIEKTPOIBUTATENCH B TEXHUIECKUX YCTPOHCTBAX
Y Ha TPAHCIIOPTE.

Ombiter Dapanges. SBienne smekTpoMarauTHON wHAyKImK. [IpaBuio Jlenma. DnekTporenepartop.
Croco0bl TOJIYYECHHUS DJICKTPUUECKOH SHEPruu. DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HMCTOYHHKAX
DHEPTHUH.

Hemoncmpayuu.

ONEKTPU3aIKsl TEI.

JIBa pona 3neKTpuYecKuX 3apsAaoB U B3aUMOJEHCTBHE 3apsKEHHBIX Tell.
Y CTpoiicTBO U JECTBHE 3JIEKTPOCKOMA.

OnexTpocTaTudecKast HHTyKIIHSL.

3aKOH COXpaHEHUS HIIEKTPUUECKUX 3aPSI0B.

[IpoBOAHWKH ¥ AUINEKTPHUKH.

MonennpoBaHHe CHIIOBBIX JIMHUH IEKTPHUECKOTO OIS

W cTOYHUKY TOCTOSHHOTO TOKA.

JleficTBUS ANIEKTPUUYECKOro TOKa.

DNEeKTPUIECKHUIA TOK B )KHIKOCTH.

I"a3oBbIit pa3ps.

N3mepenne CHITbl TOKa aMIIEPMETPOM.

N3mepenne 3I1eKTpraecKoro HanpsHbKeHUsST BOITBTMETPOM.

Peocrart u Marasus cOnpoTUBIECHUHN.

B3anMopelicTBrE MOCTOSHHBIX MAarHATOB.

MonennpoBaHre HEBO3MOXKHOCTH Pa3ieieHHs ITOF0COB MarHUTA.
MonenvpoBaHre MarHUTHBIX ITOJICH MTOCTOSSHHBIX MarHUTOB.
OmneIT Opcrena.

MarsuTHO€ 1ojie TOKa. DNEKTPOMAarHurT.

eiicTBHE MarHUTHOIO MOJISL HAa TPOBOAHUK C TOKOM.
DNEeKTPOABUTATENh TIOCTOSTHHOTO TOKA.

HUccnenosanue sSBICHUS IEKTPOMATHUTHOW WHIYKIIHH.

OmnbiTel @apajes.

3aBUCHMOCTH HaITPaBIICHUS HHIYKIIMOHHOT'O TOKA OT YCIIOBHIA €r0 BOSHUKHOBEHUSI.

Jlabopamopnuvie pabomul u onvimol.
OmnbITHI 10 HAOIOAECHHIO 3JIEKTPU3ALUH Tell MHIYKLIUEH U IPH COTPUKOCHOBEHUU.
HccnenoBanue neiicTBUS 3JEKTPUYECKOTO OISl HA IPOBOIHUKH M AU3JIEKTPUKU.
COopka u mpoBepka padOTHI NEKTPHUUYECKOH LENH MOCTOSHHOTO TOKA.
W3mepenne u perynupoBaHue CHIIbI TOKa.
N3mepenne u perynupoBaHue HapsyKEHMsL.
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HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYLIETO Yepe3 pPE3UCTOp, OT COMPOTHUBICHHS pe3ucTopa U
HaInpspKEHHs Ha Pe3UCTOope.

OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOr0 COMPOTUBIIEHHS MPOBOAHMUKA OT €ro JUIMHBI,
IIJIOIIAIU TIONIEPEYHOr 0 CEYEHMs U MaTepuana.

[IpoBepka npaBuma clIOKEHN HANPSYKEHUH MPU MTOCIEI0BATENbHOM COETMHEHUH IBYX PE3UCTOPOB.
IIpoBepka mpaBuiia Ui CHJIBI TOKA IIPY NapajuleIbHOM COSAUHEHUU PE3UCTOPOB.

Onpenenenue paboThl IEKTPUIECKOr0 TOKA, HIYILEro Yepe3 pe3nucTop.

Omnpenenenrie MOLUIHOCTU 3JIEKTPUUECKOI0 TOKA, BBIAEIAEMOI Ha PE3UCTOpE.

HUccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HallpsDKEHUS Ha Heil.
Onpenenenne KI1J] HarpeBaTens.

HccnenoBanne MarHuTHOrO B3aMOJIEHCTBHS TOCTOSHHBIX MarHUTOB.

W3yyeHrne MarHUTHOTO TOJISl HOCTOSIHHBIX MarHATOB MPU MX 0O0bEIUHEHNHU U Pa3/ieliCHHH.

HccnenoBanne nefCTBUS JIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEINKY.

OnBbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aMMOJIEHCTBHS KaTyIIKH ¢ TOKOM M MarHuTa OT CHJIBI
TOKa M HaIlpaBJIEHUS TOKA B KaTYIIIKE.

N3ydenune neficTBUS MarHUTHOT'O TOJISI HA TPOBOJHUK C TOKOM.

KoncrpynpoBanue 1 n3ydeHue paboThl JJIEKTPOJBUTATES.

Nzmepenne KI1/] anekTponBuraTenbHON yCTaHOBKH.

OnBITH IO UCCIEOBAHMIO SIBJICHUS 3JIEKTPOMAarHUTHON MHAYKIIMHU: UCCIIEAOBaHIE N3MEHEHNH 3HAUEHUS
Y HampaBJeHUs WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zpnen 8. Mexanuueckue siBJIeHUsI.

Mexanndeckoe pABmKeHHEe. MarepuanpHas Touka. Cuctema orcuéra. OTHOCHTENBHOCTH
MEXaHUYECKOTO JIBMKEHUA. PaBHOMEpHOE NpsiIMOJIMHEIHOE JBUKeHHE. HepaBHOMEpHOE NPSIMOJIMHENHOE
nBrokenne. CpemHsisi 1 MTHOBEHHAs! CKOPOCTh Tela MPH HEPaBHOMEPHOM JBM)KEHUH.

Yckoperne. PaBHOycKkOpeHHOE TpsMoiuHEHHOe aBmkeHne. CBoOomHoe maaeHue. OTBITH
lanunes.

PaBHOMEpHOE ABMXKEHHE IO OKPYKHOCTH. [lepron m gacrora oOpamieHus. JInHeitHas u yriioBas
ckopoctu. LleHTpocTpeMuTensHOe YCKOPEHHE.

Ilepoiii 3akoH HbiotoHa. Btopoit 3axkoH HetoroHa. Tperuit 3akon Herotona. IlpuHiuun
CYTIEPIIO3UIINH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuma TpeHUs: cujia TPEHHS CKOJBXEHHS, CHJIAa TPEHHUS ITOKOS,
IpyTre BUIBI TPEHUS.

Cuna TSODKECTH W 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOMHOrO MajeHud. JBuxeHne
mareT Bokpyr Comana. IlepBas kocMudeckast CkopocTb. HeBecoMoCTs U TIeperpy3KH.

PaBHOBecHe MaTepmanbHON TOukHW. AOcomroTHO TBEpHOE Tenmo. PaBHOBecwe TBEPHOro Tela ¢
3aKpeIIEHHON OChIO BpalieHus. MoMeHT cuiibl. [leHTp TshkecTH.

Nmnynsc Ttenma. W3meneHune wummynbca. Mmnynsc cuiibl. 3aKOH COXPaHEHUS HMILYJbCA.
PeakTuBHOE IBUKEHUE.

Mexanndeckas paboTa M MOIIHOCTh. PaboTa cuit TshKecTH, ynpyrocTH, TpeHus. CBS3b SHEPTHH U
pabotsl. [loTeHnanpHast SHEPTHUS TeNa, MOTHATOTO HAJl IOBEPXHOCTHIO 3eMii. [loTeHnanbHas sHepris
ckaTod mnpykuHbl. KuHernueckas sHeprusi. TeopemMa O KMHETUYECKOM 3HEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

Habmoienrie MexaHHM4YeCKOro ABMXKEHUS Tela OTHOCHTEIBHO Pa3HBIX TEI OTCUETA.

CpaBHeHHe TyTell ¥ TPAaeKTOpUN JBMKEHUS OJJHOT'O M TOTO K€ TeJla OTHOCHUTENBHO Pa3HBIX Tel OTCUETa.
N3mepenne ckopocTH U YCKOPEHUS MTPSIMOIIMHEHHOTO JIBUYKEHUSI.

HccnenoBanne npru3HAKOB PaBHOYCKOPEHHOT'O JIBUKECHUSI.

HaGmonenne qBmkeHus Tena 1Mo OKPYKHOCTH.

HaGmonenne MexaHWYeCcKWX SBICHHH, TPOUCXOMAIMX B cucteMe orcuéra «Temexka» npu e
PaBHOMEPHOM M YCKOPEHHOM JIBIDKEHUH OTHOCHTENHHO KaOMHeTa PU3UKH.

3aBHUCHUMOCTb YCKOPEHHUS Tela OT MACCHI TeJla U ACUCTBYIOLIEH HA HEro CUJIBL.

HaGiroiennie paBeHCTBa CUIT TIPH B3aMMOJICHCTBUH TEI.

W3meHenue Beca Tena Npu YCKOPEHHOM JIBHXKEHUU.
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[lepenava nMmnymnbca nNpu B3aMMOAEHCTBUU TeI.

[IpeoOpa3zoBanust SHEPTUH MTPU B3AUMOACHCTBHHU TeJ.

CoxpaHeHre UMITyNbca MPU HEYIIPYTOM B3aUMOJICHCTBUH.
CoxpaHeHre UMITyJIbca IPU a0COIOTHO YIPYTrOM B3aUMOACHCTBHH.
Habnronenne peak THBHOTO JBH>KEHHSL.

CoxpaHeHHe MEXaHUYEeCKOW YHEPTUH MTPH CBOOOTHOM TaICHHU.

Jlabopamopnsie padbomut u onvimol.
KoHcTpynpoBanue TpakTa Ijs pa3roHa U JajdbHEHIIero paBHOMEPHOT O ABUKEHUS IIAPUKA UITH TENCKKH.
Omnpenenenne cpeaHeil CKOPOCTH CKONBXEHUS OpycKa WK ABMKEHHUS IIapHKa MO HAKIOHHON TIOCKOCTH.
Omnpenenenre yCKOpEHHsI TeNa MPU PABHOYCKOPEHHOM JBYKEHHUH 110 HAKJIOHHOH MIIOCKOCTH.
HccnenoBanne 3aBHCMMOCTH TYTH OT BPEMEHH TPH PAaBHOYCKOPEHHOM JIBMIKEHHHM O€3 HadalbHOW
CKOPOCTH.
[IpoBepka rumoresbl: eciau NpyU PaBHOYCKOPEHHOM JIBUKCHUHU 0e3 HAa4albHOW CKOPOCTH MYTH OTHOCSTCS
KakK psana HEYETHBIX YHrCell, TO COOTBETCTBYIOIUE ITPOMEIKYTKH BPEMEHU OJMHAKOBBI.
HCCHGZ{OB&HI/IG 3aBUCUMOCTHU CWJIBI TPEHU CKOJIBKCHUA OT CUJIBI HOPMAJIbHOI'O JaBJICHUA.
Onpenenenne ko3 duUIEeHTa TPEHUS CKOIBKEHUSL.
Onpenenennie KECTKOCTH MPYKUHBI.
Onpenenenrie pabOTBI CHIIBI TPEHUS TPH PAaBHOMEPHOM JIBIKEHMHM Tela MO0 TOPHU30HTAIHHON
MTOBEPXHOCTH.

. Onpenenenre paboOTBI CHIIBI YIPYTOCTH TPH TMOABEME TPy3a C HCIIOIB30BAHUEM HEMOABMKHOTO M

MTOJIBMYKHOTO OJIOKOB.
M3yueHue 3aKoHa COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexannuyeckne KoJieOaHUs U BOJHBI.

KonebarensHoe nBukeHne. (OCHOBHbIE XapaKTEPUCTHKH KoleOaHWiA: TEpHOJ, YacToTa,
aMITTITyna. MaTeMaTHdeCKUid W MPYKUHHBIN MasTHUKA. [IpeBpaiieHne >HEpruu IMpH KojaedaTeTsHOM
JBUKEHUU.

3aryxatomue KoieOaHusA. BEIHYXKIeHHBIC KoneOaHus. Pe3oHanc. MexaHWdYecKne BOIHEIL.
CBoiicTBa MexXxaHWYeCKHX BOJH. IIpomonpHBIE W TIONEepedHbIe BOJHEL JIJTMHA BOJNHBI M CKOPOCTH €&
pacnpocTpaHeHusl. MexaHn4ecKue BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJHBI.

3ByK. ' poMKOCTH 3ByKa 1 BbIcOoTa TOHA. OTpaskeHHe 3ByKa. MHGPa3ByK 1 yabTpa3ByK.

Hemoncmpayuu.

HaGmonenne konebaHmii TelI MO/ AEHCTBUEM CHIIBI TSHDKECTH M CHIIBI YIIPYTOCTH.
HaGmonenne konebanmii rpy3a Ha HUTH B Ha TIPY>KAHE.
HaGumoienrie BEIHYKIEHHBIX KONEOaHUI 1 pE30HAHCA.
PacripocTpanenme mpoAoIbHBIX U TOMEPEYHBIX BOIH (Ha MOJIENH).
HaGuroienrie 3aBICUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTHYECKUH pe30HaHC.
Jlabopamopuvie padbomul u onvimol.
Onpexnenenre 4acTOTH U MEPHOAA KOIeOaHU MaTeMaTHIECKOT0 MasTHUKA.
Onpexnenenrie 4acTOTHl M IepHoOAa KoneOaHuil MPYKUHHOTO MasTHHKA.
HccnenoBanne 3aBUCHMOCTH TIEpHOAa KOIeOaHUH MOABEIIEHHOTO K HUTH TPy3a OT JIJIMHBI HATH.
HccnenoBanne 3aBUCHMOCTH TIEpHOAa KoieOaHUH MPy>KWHHOTO MasiTHAKA OT MacChI Tpy3a.
[IpoBepka HE3aBUCHMOCTH ITepHO/Ia KOIeOaHH TPy3a, TOIBEIISHHOT0 K HUTH, OT MaccChl rpy3a.
OnBITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH TTepHoIa KOoJeOaHui IPY>KHHHOTO MasiTHIKAa OT MacChl rpy3a
1 KECTKOCTH TIPYKHHBL.
Nsmepenne yckopeHus cBOOOIHOTO TMaIeHUS.

Paznen 10. DeKkTpoMarHuTHOE 10JIe H 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE TIoNe. DJEKTPOMarHUTHBIE BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX BOIH.
[Ixana 37MeKTpOMarHUTHBIX BOJH. cTonp30BaHMe 31IEKTPOMArHUTHBIX BOJH IS COTOBOW CBSI3H.

DnexTpomMarHuTHas npuposa ceera. CKopocTh cBeTa. BoiHOBEIE CBOMCTBA CBETa.

Jemoncmpayuu.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH.
Bonnossie cBoiiCTBa cBeTa.
Jlabopamopusie pabomul u onvimol.
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WzyueHre cBOMCTB 3JIEKTPOMATHUTHBIX BOJIH € TIOMOILBI0 MOOMIIBHOTO TenedoHa.
Pa3zgen 11. CBeToBbIE IBJICHHSI.
JlyueBast monens cBera. VMctounuku csera. [IpsmonnHeliHOe pacnpocTpaHeHHe CBeTa. 3aTMEHUs
Connua u JIynsl. Otpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTpakKeHUs CBETA.
[Ipenomnenue cBera. 3akoH mnpenomiyieHHs cBeTa. llonmHoe BHYTpeHHee OTpakeHUE CBeETa.
Hcnonp3o0BaHue MOJTHOTO BHYTPCHHEI' O OTPaXCHHA B OIITUYCCKUX CBETOBOJAX.
Jlunza. Xox nyueit B muH3e. OnTryeckas cucrema (horoarmnapara, MUKPOCKOIIA M Teneckona. I'a3
KaK ONTHYECKas cucTeMa. biM3opykocTs U AanbHO30PKOCTb.
Pasznoxenue Oenoro cera B crekrp. OmnbiTel HptoroHa. CriokeHWE CIEKTPAIbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsamonuHeliHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[MonyueHune n300paxeHUN B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTHuecKkuii CBETOBO/I.
Xon tydeii B cOOMparoIen JTHH3E,
Xop jiyyel B paccerBarollen JIMH3E.
[omyuenne n300paxeHn ¢ ITOMOIIBIO JINH3.
[Mpunnun aeiictBus ¢oroanmnapara, MUKPOCKOIIA ¥ TENIECKONA.

. Monens rna3za.
. Paznmoxxenmne 6emoro cBeTa B CIIEKTP.
. [lomyuenue 6enoro cBeTa MpH CIOKEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomut u onvimol.
HccnenoBanne 3aBUCHMOCTH yTJIa OTPasKEHUS CBETOBOTO JIy4a OT yria IaJIeHHs.
Nzydenne xapakTepuCTHK N300paKeHHsI peIMeTa B TNIOCKOM 3epKaJle.
HccnenoBanne 3aBHCUMOCTH yTila TPEIOMIIEHUS CBETOBOTO JIyda OT YIJIa MMaJieHus Ha TPaHUIE «BO3TYX—
CTEKJIO.
[Tomy4uenne n300pakeHUH C TTOMOIIBI0 COOMPAFOIIIEH JTIH3HI.
Omnpenenenre (OKYCHOTO PACCTOSTHUSI H OTITUYECKON CHITBI COOMPATOIICH JINH3BL
OMBITHI TIO PA3IOKEHUIO OEIOr0 CBETa B CIICKTP.
OMBITHI 11O BOCTIPHUSITHIO IIBETA MPEMETOB MTPH UX HAOIIOJCHUY Yepe3 IIBETOBbIC (DMITBTPEI.
Pa3nen 12. KBanTtoBble siBJIEHUS.
Onwitel Pesepdoprna w mnamerapras mozens aroma. Momens atoma bopa. Hcmyckanme wu
norjoueHue cBera aroMoM. KBaHThbl. JInHeHyaThie CIIEKTPHI.
PammoaktuBHOCTE. Anb(a, Oera- m ramma-m3nmydeHus. CtpoeHne atomHoro siapa. Hykmonuas
MOJIENTb aTOMHOTO sizpa. M3ortomsl. PagmoaktuBHbie mpeBpamenus. llepuos momypacnaga aTOMHBIX SIAEp.
Snepupie peakuu. 3aKOHBI COXPAaHEHHUS 3apAJOBOIO M MAacCOBOI'O HYHCEN. DHEPTUsl CBS3H
aToMHBIX sifep. CBs3pb MacChl W JHEpPruu. Peaknum cuHTe3a W JeleHus saep. VICTOYHWKM SHEepTuu
Connua u 3BE31.
Snepnas sHepreTuka. [IeficTBUS pauOaKTUBHBIX U3IIYYEHUN HA XKUBBIE OPTaHU3MBL.
Jemoncmpayuu.
CriekTpbl U3IY4ICHUS U TIOTJIOMICHHUS.
CriekTphl pa3INnYHBIX Ta30B.
CaekTp Bogopona.
HaGmonenue TpekoB B kamepe Buibcona.
Pabora cuérurka HOHM3UPYIOIUX H3ITyISHUH.
Perucrpanus n3mydeHns MPUPOIHBIX MIHEPAIOB M IPOTYKTOB.
Jlabopamopnuvie pabomul u onvimol.
HaGumoienrie CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYYCHUS.
HccnenoBanne TpekoB: U3MEpEeHHE YHEPTUN YaCTHUIIBI IO TOPMO3HOMY TTyTH (110 oTorpadusim).
Usmepenne pamoakTHBHOTO OHA.
IToBTOpHUTETHHO-00001IAIOIINIT MOYJIb.
[loBTOpHTENEHO-0000IIAOIUIT  MOMYNb TIPEAHA3HAYEH Ui CHCTEMAaTH3allui W 000OIIeHHS
MPEAMETHOTO COAEPKaHUsI M ONbITa JEATENbHOCTH, NPHOOPETEHHOrO MpH H3YYEHHUH BCEro Kypca



¢u3nKK, a TaKKe I TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY OK3aMeHY Mo (u3uKe s
00y4Jaromuxcsi, BBIOPaBIIMX 3TOT YUeOHBINA MPEAMET.

[Ipn u3yyeHHH NAHHOTO MOIYJS PEATU3YIOTCSA U CHCTEMAaTH3HPYIOTCA BHJBI JEITENBHOCTH, Ha
OCHOBE KOTOpBIX oOOecreynBaeTcs JOCTHXKEHHWE TMPEIMETHBIX W MeTalpeIMETHBIX IUIaHHPYEMbIX
pe3ynbTaToB 00y4eHUs, GopMHUpyeTcs eCTECTBEHHOHAayYHAasi TPaMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB
WCCIIEeIOBaHUs SBJICHUN MPUPOALI U TEXHHWKH, OBJIAZICHUE YMEHHUAMHU OOBSICHATh (DUBNUECKHE SIBICHHS,
MIPUMEHSA [TOTy4eHHbIE 3HaHUS, pelaTh 3a/1a4l, B TOM YHCJIe KaueCTBEHHbIE U SKCIIEpUMEHTAJIbHBIE.

[IpuHIMNUanbHO JEATENbHOCTHBIN XapakTep JAaHHOTO pasfefia peaju3yercs 3a C4ET TOro, 4yTo
o0y4aromyecs BHIONHAIOT 3aaHUs, B KOTOPBIX UM TMpeJlaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWW paAcClo3HaBaTh W HAyYHO OOBACHATH (pU3HUEeCKuE SIBICHUS B
OKpY’Karolllell Mpupo/ie 1 MOBCEIHEBHOM KU3HU;

HCTOJIb30BaTh HayYHbIE METOJBI UCCIeOBaHUS (DM3UUCCKHUX SIBICHHIA, B TOM YHCIIE ISl IPOBEPKU
TUIOTE3 U MOJTy4YEHUS TEOPETHUIECKUX BBIBOJIOB;

OOBSICHATh HAayYHBIE OCHOBHI HamOoiee Ba)KHBIX JIOCTHDKEHHH COBPEMEHHBIX TEXHOJOTHM, HampUMeEp,
MPaKTHYECKOr0 HCIIOIb30BAHUS Pa3IMYHBIX MCTOUHWKOB JHEPTMHM HAa OCHOBE 3aKOHA MPEBPAIIEHUSA U
COXpaHEHHsI BCEX M3BECTHBIX BHJIOB SHEPTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLHIET'O OBPA30BAHUA

Uzyuenne ¢u3MKM Ha ypOBHE OCHOBHOTO OOLIET0 OOpa30BaHMs HANpPABICHO Ha JOCTHKECHUE
JUYHOCTHBIX, METaNPEMETHBIX U IPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

B pesynbrare uzyueHus (QU3MKH Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHUsl y 00ydaroIlerocs
OyayT chopMHpPOBaHBI CIICAYIOIINE TMYHOCTHBIC PE3YJIbTATHI B YACTH
1) naTpHOTH4YECKOTr0 BOCHUTAHUSI:
- IPOSIBJICHHE MHTEPeca K HCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHHCKON (PU3NUECKON HAYKH;
- LIGHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCHICKUX YUEHBIX-(DU3HKOB;
2) rpaKIaHCKOI0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS
- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKICHUHU OOIIECTBEHHO 3HAYMMBIX M ITHYECKHX MpPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHKCHUH (QU3HKH;
- OCO3HaHHME BRKHOCTH MOPAJIBHO-3TUYECKUX PUHIIUIIOB B ICITEIBHOCTH YYEHOTO;
3) 3cTeTHYeCKOro BOCIUTAHMS:
- BOCTIPHUSITHE ICTETHYECKUX KadecTB (pU3MUecKoi HayKd: e€ TapMOHMYHOTO MOCTPOEHHS, CTPOTrOCTH,
TOYHOCTH, JIAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUS:
- OCO3HaHHME IIEHHOCTH (U3WYECKOW HAYKH KaK MOIHOTO HHCTPYMEHTa MO3HAHWS MHpa, OCHOBEHI
Pa3BUTHS TEXHOJIOTHIA, BA)KHEHIIEH COCTaBISAIOEH KyJIbTYpHI;
- pa3BUTHE HAy4YHOI JII0003HATEILHOCTH, HHTEPECa K UCCIIEA0BATENbCKOM IS TEITbHOCTH;
5) hpopmupoBaHus KyJbTYphI 310POBbSI H YMOIHOHATBLHOTO 0J1ATOMOIYUHSI:
- OCO3HAaHHE [IEHHOCTH 0e301MacHoOro odpas3a KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BAXKHOCTH
npaBui 0€30MacHOro TOBEJCHUST HA TPAaHCIOPTE, Ha JIOPOrax, C ODIIEKTPUYECKHMM U  TEMJIOBBIM
000pyI0BaHHEM B JIOMAIIHUX YCIOBHSIX;
- copMUpPOBaHHOCTh HaBbIKa pedeKCHU, PU3HAHKUE CBOETO TpaBa Ha OMIMOKY M TaKOro Xe mpasa y
JPYTOTo YelIOBEeKa;
6) Tpy10BOr0 BOCIMTAHUSA:
- AaKTUBHOE YJacTHE B PEIIEHUH MMPAKTUIECKUX 3a7a4 (B paMKax CEMbH, 00pa30BaTeNbHON OpraHU3aIuH,
ropoza, Kpasl) TEXHOJOTHYECKOH W COLWANbHON HaNpaBIEHHOCTH, TpPeOYIOMMX B TOM 4YHCIE U
(hU3MIeCKNX 3HAHMIA,
- HHTEpEC K MPAKTHYECKOMY H3YUIEeHHUI0 MPO(hecCHii, CBA3aHHBIX C (PU3UKOA;
7) 3K0JI0rM4YeCKOro0 BOCIIUTAHMS:
- OpHEHTAIMs Ha IPUMEHEeHne PU3NIECKUX 3HAHUH /IS PEelIeHns 3a7ad B 00JIACTH OKPY)KAIOIIEH Cpellbl,
IJJAHUPOBAHUSA MTOCTYITKOB U OIEHKH WX BO3MOXKHBIX TTOCTIEACTBUN TSI OKPY>KAIOIIEH Cpepl;
- OCO3HaHHE TI00AIEHOTO XapaKTepa SKOIOTHIECKUX TPOOIIEM U IyTeH NX pelIeHus;
8) apanTauum K U3MEHSIOLIMMCS YCJIOBUSIM COLUATBHOM M NPUPOIHOI cpelbl:
- TOTpeOHOCTH BO B3aWMOJNICHCTBUHM TIPH BBITOJHEHWU WCCIENOBAaHUA W TPOEKTOB (hHM3mUecKon
HaIPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;
- TIOBBIIIIEHHE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPaKTHUECKYIO JeITeTbHOCTh;
- TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM duCIe (hOPMYITHUPOBATH MIEH, TIOHSATHS, THIIOTE3BI
0 (h3IUecKnX 00BEKTaX U SBICHUSX;
- OCO3HaHHE IeHUITUTOB COOCTBEHHBIX 3HAHUN U KOMITETEHTHOCTEH B 00JIACTH (PH3UKU;
- IUTAHUPOBAHHE CBOETO PAa3BUTHS B MPHOOPETEHUH HOBBIX (PHU3UYECKUX 3HAHUIA;
- CTpeMIIEHUE aHAJIM3UPOBATH U BBISBIISITh B3AUMOCBSI3H IPUPOJIBI, 00IIECTBA U YKOHOMHKH, B TOM YHCIIC
C WICTIOJIb30BaHNEM (PU3NYECKUX 3HAHHIA,
- OIEHKAa CBOMX JICHCTBHI C Yy4ETOM BIHSHHS Ha OKPYXKAMOIIYI Cpely, BO3MOXHBIX TIIOOATHHBIX
HOCJIENCTBUIA.

METANPEIMETHBIE PE3YJIBTATBI

B pPE3YyJabTAaTC OCBOCHUA MPOrpaMMbl 11O (1)I/IBI/IK6 Ha YpOBHC OCHOBHOI'O O6I.L[el"0 O6pa3OBaHI/I$I y
06yqa10mer0051 6y,Z[YT C(I)OpMI/IpOBaHBI MeTalpeaIMETHbIC Pe3yJabTaThbl, BKIIIOYAIOIINE ITO3HABATCIIbHBIC



YHUBEpCaJIbHbIC y4eOHBbIE JEHCTBUS, KOMMYHUKAaTHBHBIC YHUBEpCalbHbIE y4YeOHBIE ICHCTBHUSL,
peryJsITUBHBIC YHUBEPCaJbHBIE yueOHbIe NCHCTBUSI.

Ilo3HaBaTebHBbIE YHHBepPcATbHbIE YUeOHbIe AeiicTBHSA

Ba3oBble Jornyeckue aefcTBUS:

BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA O0BEKTOB (SIBIICHHI);

yCTaHaBJIUBATb CYHICCTBCHHBIﬁ IMPpU3HaK KJ'IaCCI/I(bI/IKaHI/II/I, OCHOBAaHUs IJIs1 O606HI€HI/IH " CpaBHCHUA,
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOpPEUHUS] B paccMaTpUBacMBIX (akTax, JAAHHBIX W HAOIIONCHHSX,
OTHOCAIIUXCA K q)HSI/I‘ICCKI/IM SIBJICHUAM,

BBIABJIATh NPUYMHHO-CICACTBCHHBLIC CBA3U MPU U3YUCHHUU (I)I/I3I/I‘-ICCKI/IX SIBJICHUN U IMpouecCoB, ACiIaThb
BBIBOABLI C HMCIIOJB30BAHUEM ACAYKTUBHBIX W MHAYKTHBHBIX YMOSaKJTIOquHﬁ, BbIABUI'aTh THIIOTE3BI O
B3aUMOCBA3AX (I)I/ISI/I‘ICCKI/IX BCIINYUH,

CaMOCTOSTEIBHO BhIOMPATh CHOCO0 pelieHus ydeOHOH (hu3nyeckod 3amaun (CpaBHEHHE HECKOIbKUX
BapUAHTOB PEIICHUS, BBIOOD HaMOOIEe MOIXOJAIICr0 C YUYETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareIbcKue AeiiCTBUSA

KCIIOIb30BaTh BOIPOCH! KaK UCCIIEAOBATEIbCKUI HHCTPYMEHT TIO3HAHUS,

MIPOBOJIUTH TI0 CAMOCTOSITEIHPHO COCTABJIEHHOMY IIJIAaHY OIBIT, HECTIOXHBIM (DU3MUECKHI SKCIIEPUMEHT,
HeOOoMbIIoe UccieioBaHue GU3MIECKOTO SBIICHUS;

O CHMBATh HA IPUMEHUMOCTE U JOCTOBEPHOCTH I/IH(bOpMaIH/IIO, TMMOJIYUYECHHYIO B XOJ€ UCCICAOBaAHUA UJIN
3KCIIEPUMEHTA;

CaMOCTOSITEIHPHO (OPMYJIMPOBATH OOOOIIEHUSI M BBHIBOABI 10 Pe3yabTaTaM MPOBENEHHOTO HAOIIOICHMUS,
OIIbITa, UCCIICAOBAHHU,

MIPOrHO3MPOBATh BO3MOXKHOE JajbHElIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaKXKe BBIIBHTATh
MIPEANONOXKEHHS 00 X PA3BUTHHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pa6oTa ¢ nndopmanueii:

MPUMEHSTh pa3WYHbIC METOJbI, MHCTPYMEHTBI W 3alpochl MPH MOWCKEe W oTOOpe MH(OpMAIK HIIH
JAHHBIX C yUETOM MPENIOKEHHON yaeOHOoH (HU3NIecKOi 3a/1auu;

aHAJM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETHUPOBATh MH(YOPMALMIO PA3NUYHBIX BHIOB U (HopMm
MIPECTABIICHUS;

CaMOCTOSITEIEHO BEIOMpATh ONTUMANBHYIO (OpMY TMpeAcTaBleHus] WHPOPMAIMH W FILTIOCTPHPOBATH
pelmraemMbie 3a7]a91 HECTOKHBIMA CXEMaMHU, TarpaMMaMy, HHOM TpapuKor ¥ NX KOMOUHAITHSIMH.
KoMMyHHKaTUBHBbIE YHUBeEPCAJIbHbIE YueOHbIe AeiicTBUA:

B XO/e OOCYXIeHUs yd4eOHOro Marepuala, pe3ylbTaToB JabOpaTOpPHBIX PadOT W MPOEKTOB 3a/aBaTh
BOMPOCHI IO CYIIECTBY OOCYKIaeMOl TeMbl W BBICKAa3bIBATh WJIEH, HAIlEIEHHBIC HA PEIICHUE 3aJa9d U
nozaep kaHme OJ1aroKeIaTeTbHOCTH OOIIEHUS;

COIOCTAaBIISITh CBOU CYXKIEHHS C CYXJACHUSMHU JPYTHX YIaCTHHKOB JUAIOTa, OOHAPYKUBATh pa3zIHdne U
CXOJICTBO TTO3UIIHI;

BBIP2YKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;

MyOMMYHO  TPEACTABIATH  PE3yAbTAThl  BBIIONHEHHOTO  (PU3WYECKOTO  OmbITa  (IKCIEPUMEHTA,
WCCIIEJIOBAHHUS, TIPOEKTA);

MMOHUMATh M WCIONB30BATh MPEUMYIIECTBA KOMAHAHOW W HWHIWBUAYAIbHOW pabOTHI MPH pElIeHUH
KOHKPETHOH (pM3NYECKOM MPOOIIEMBI;

MPUHUMATH [ETH COBMECTHOW JEITeNbHOCTH, OpPraHW30BHIBATH [EHCTBHUA TI0 €€ JIOCTHIKEHUIO:
pacnpenensaTh poiH, OOCYXIATh IMPOILECCHl W Pe3ydbTaThl COBMECTHOW pPabOThI, 0000INATh MHEHUS
HECKOJIBKUX ITIOJIEH;

BBITIOJHATh CBOIO YacTh Pa0OTHI, JOCTHTas KAadyeCTBEHHOTO pE3yJbTaTa II0 CBOEMY HAIIpPaBICHUIO WU
KOOPJAWHHUPYS CBOU JIEHCTBUS C APYTUMH YJI€HAMH KOMAaH]IbI,

OLIEHWBAaTh KA4eCTBO CBOETO0 BKIaJa B OOMUH TPOMYKT MO KPUTEPHUSAM, CaAMOCTOATEIHHO
chopMyTHpPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSL.

PeryasiTuBHBIC yHHBepcalbHbIe Y4eOHbIe AeiicTBHSA



Camoopranusanus:

BBISIBJIAT MPOOJIEMBI B KMU3HEHHBIX M y4eOHBIX CHUTyalUsX, TPEOYIOMIMX Uil pemeHus: (QU3NYECKuX
3HAHUU;

OPHEHTHPOBATHCS B Pa3NUYHBIX MOAXOJaX MPHHATHS pelieHui (MHAMBUAYalbHOE, IPUHITHE PELICHNS B
TpyIie, IPUHATHE PellieHUH TPYIIIOi);

CaMOCTOSATEIILHO COCTABIISATH AITOPUTM pelleHus (QU3MYECKOW 3a7auydl WM IJIaHa HCCIENOBAHUS C
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh TNpeiiaraeMbic
BAapUAaHTHI PELICHU;

Jenath BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PeIleHHUE.

CaMOKOHTPOJIb, SMOLIUOHATbHBII HHTEJIEKT:

JlaBaTh aJIeKBATHYIO OLIEHKY CUTYallMH U IIpesiaraTh IU1aH e€ U3MEHEHUS;

OOBSICHATH TPHYMHBI JIOCTIDKEHUsI (HEJOCTHIKEHUsI) pe3yJbTaTOB JESTEIbHOCTH, JaBaTh OICHKY
MpHOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHBEI B JICITEIBHOCTD (B TOM YHUCIIE B XOJ] BBITOTHEHUS (PU3UUECKOTO MCCIIENOBAHUS WIIN
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS CHTYallMi, YCTaHOBJIEHHBIX OIIMOOK,
BO3ZHMKIIMX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3ybTaTa LIENU U YCIOBUAM;

CTaBHThH ce0s Ha MECTO JIPYroro 4YelioBeKa B XOfe CIIOpa WM JUCKYCCHH Ha HAyYHYIO TEMY, IIOHHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOTo;

MPHU3HABAThH CBOE MPaBO Ha OMKOKY MPH pPelIeHUN (PU3MUECKUX 3a]ad WK B YTBEP)KIACHUSIX HA HAYYHBIC
TEMBI U TaKOe K€ MPaBO APYTroro.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHusi B 7 kjiacce MmpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpMHPOBAHHOCTH ¥ O0YUJAOIINXCS YMCHHM:
WCIOJIb30BATh TOHATHUS: (U3UYECKHE W XUMUYECKHE SIBIICHUs, HAONIOJICHUE, JKCIEPUMEHT, MOJICIb,
THITOTE3a, SIUHUIIBI (PU3MYECKUX BEITMYWH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHHS BelecTBa (TBEPIIOE,
KUIKOE, Ta3000pa3Hoe), MEXaHMIECKOE NBIDKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, IPSIMOIHMHEIHOE),
TpPaeKTOpHsl, paBHOJACHCTBYyIOmAs cuia, jgedopMarus (ympyras, IUTacTHYeCKas), HEBECOMOCTb,
COOOTITAIOIIMECS COCYIBI;
pasnuyath sBieHus (quddy3usi, TEIIOBOE BMIKCHWE YACTHI[ BEIECTBA, PAaBHOMEPHOE BHKCHHE,
HEpaBHOMEPHOE JBIKEHUE, WHEPIIUS, B3aUMOJICHCTBHE Tel, paBHOBECHE TBEPIBIX TEN C 3aKPEIIEHHON
OCBIO BpallleHWsI, Tiepelada JJaBICHUS TBEPIBIMH TeElaMH, XHIKOCTSIMHA W Tra3zaMH, artMmochepHoe
JaBJICHHE, IJABaHWE TEJN, TPEBpAIICHUS MEXaHUYECKOH JHEPTHH) IO OMHMCAHUIO WX XapaKTePHBIX
CBOMCTB U Ha OCHOBE OIBITOB, JISMOHCTPHPYIONIHX JTaHHOE (HPU3NIESCKOE SBICHUE;
pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (QHU3MUCCKUX SBICHUA B OKPYXKAIOIIEM MHPE, B TOM YHCIC
(dusnveckue SBICHUS B MPUPOJIC: MPUMEPHI JBIKCHUS C PA3IMYHBIMU CKOPOCTSIMHU B KHBOM W HEXHWBOH
MPHUPOJIE, ACHCTBHE CHIIBI TPEHUS B MPUPOJIC U TEXHHKE, BIUSHHE aTMOC(EPHOro JaBICHUS HA KUBOU
OpraHu3M, IUIaBaHHE PHIO, phlYard B TENEe YEIOBEKa, NMPU ITOM IMEPEBOJIUTH MPAKTUYECKYIO 3aj]ady B
y4e0HY0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKY ) (DM3UUYECKUX SBICHUN;
OIUCHIBATh M3YUCHHBIC CBOWCTBA TeN U (PU3UYECKUE SIBIICHUS, UCTIONB3Ys (hU3NUYECKUe BETMUUHBI (Macca,
00BEM, TIIOTHOCTH BEINECTBA, BpPEMs, MyTh, CKOPOCThb, CPEIHSS CKOPOCTh, CWJIA YIPYrOCTH, CHUJa
TSODKECTH, BEC TeNa, CUJIa TPEHUs, JaBlicHHe (TBEPIOro Tena, JKUAKOCTH, ra3a), BBITAIKUABAIONIAS CUJIA,
MexaHuueckass paboTa, MOIIHOCTh, IJICYO CHIIBI, MOMEHT CHJIBI, KOD(PQHUIIMEHT MOJE3HOr0 JCHCTBUS
MEXaHU3MOB, KHUHETHUYCCKAash M TMOTCHIMAJbHAS JHEPIHs), MPH ONMUCAHWHM TMPABHIBHO TPAKTOBATH
(U3NYECKHI CMBICIT HCIOIb3YEMbIX BEITUYMH, WX OOO3HAYCHHS W CIUHHIBI (PU3MYCCKUX BEIUYHH,
HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE MTAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTMMH BETUYMHAMHM, CTPOUTH
rpadMKH U3YYEHHBIX 3aBUCHMOCTEH (PU3NYCSCKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS W TPOIECChI, UCTIONB3Ys MPAaBHUIIa CIOKEHHS CHJ
(Bmonb omHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMesa, MPABUIO PABHOBECHS phbluara
(6;moka), «30110TOE MPABUIIO» MEXAHHWKH, 3aKOH COXPAaHEHHS MEXaHHYECKOW SHEPruu, MPH 3TOM OaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €[0 MaTEMAaTHUYECKOE BBIPAKEHNUE;



00BSCHATH (pr3HYecKUe SBICHHS, MPOLECCHl U CBOMCTBA TeN, B TOM YHCIE U B KOHTEKCTE CUTYalHi
MPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBIABISATE MPUYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH
00bsiCHEeHHE M3 1—2 JIOTMYECKHX MIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3HMUECKHUX SIBICHUI,
(PU3NYECKNX 3aKOHA MU 3aKOHOMEPHOCTH;

pewmath pacuérHele 3a1aun B 1—2 AeiicTBUs, UCTIONB3YsI 3aKOHBI 1 (JOPMYJIBI, CBSI3bIBAOLINE (HPU3NICCKUE
BEJIMYHMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJ]aull 3alMChIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3UUECKHE
BEIMYMHBI B (OPMYJBl U MPOBOAUTH PACUYETHI, HAXOOUTH CIPABOYHBIC JAaHHBIC, HEOOXOIUMBIE IS
pelIeHus 3aa4, OIEHUBATh PEATUCTHYHOCTD MOYUCHHON (DU3MUECKON BEITUYUHBL;

pacrno3HaBaThb HpO6J1€MLI, KOTOPBIC MOXHO PCIIUTHL HPU IMMOMOIIN q)HSI/I‘ICCKI/IX METOA0B, B OIIMCAaHHUH
WCCIIEJIOBAHMSI BBIJIENATh MPOBEpsieMOe MpEANnoiokKeHne (TUIIOTe3y), pa3nudyaTb M HHTEPIPETHPOBATH
HOHy‘IeHHblﬁ pe3yiibTaT, HAXOOAUTH OHII/I6KI/I B XOZ€ OIlbITa, A€JIaTh BHIBOABI IO €TI0 pE3yJibTaTaM,
MPOBOANUTH ONBITHI MO HAOMIOJCHUIO (QU3HYecKuX SBIEHHA WM (U3NYECKUX CBOWCTB  Tell:
(dbopMynupoBaTh  MPOBEpsieMble  MPEIMONIOKEHHs, COOUpaTh yCTAaHOBKY W3  MPEUIOKEHHOTO
000py/I0BaHHMS, 3aMCHIBATE X0/ OMBITA U POPMYITHPOBATH BEIBOIBI;

BBIIIOJIHATE NPAMBIC U3MEPEHHUA PACCTOAHUA, BPEMCHU, MACChl TCla, 06’béMa, CUJIBI 1 TEMIIEPATYpPhI C
WCTIOJIb30BAHMEM aHAJOTOBBIX M LU(POBBIX NPUOOPOB, 3aMUCHIBATH MOKa3aHWsI MPUOOPOB € yYETOM
3aJJaHHOW aOCONFOTHOW MOTPEITHOCTH N3MEPEHHI;

MPOBOJIUTh MCCJIEIOBAaHUE 3aBHCUMOCTH OJHON (DPM3MYECKON BEIWYHMHBI OT JPYrOMl C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHHH (3aBHCHUMOCTH ITyTH PAaBHOMEPHO JIBIIKYIIETOCS TeNa OT BPEMEHH JABMIKEHHS Tena,
CHJIBI TPEHHA CKOJIBXKCHUSA OT BECa TEjla, Ka4eCTBa O6pa6OTKI/I HOBerHOCTeﬁ TEJI U HE3AaBUCUMOCTHU CHUJIbI
TPEHUA OT IIomaaAn CONPUKOCHOBCHUS TECJI, CUJIBI YIIPYTI'OCTH OT YAJIMHCHUA IIPY>XUHBI, BBITaJ'IKHBaIOIlIeﬁ
CHJIBI OT 00bEMa MOTrPYKEHHON YaCTH TeJIa M OT TUIOTHOCTH MKHJIAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH
Telna, OT NIyOWHBI, Ha KOTOPYIO TIOTPYXKEHO TEI0, YCIOBUH IIIABAHUS T, YCIIOBHI PABHOBECHUS phlyara u
OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM yUEOHOT'O HMCCIICAOBAHUS, COOMpATh YCTAHOBKY W BBINONHSITH
W3MEpEeHHd, CIenys TPeIOKEHHOMY IIIaHy, (UKCHpPOBAaTh pe3yiabTaThl IONy4E€HHOH 3aBUCHMOCTH
(U3NYECKNX BEIWYHMH B BHJIE NMPEIOKEHHBIX TaONHI[ U Tpa(uKOB, JIeNaTh BBHIBOIBI MO pe3ylibTaTaM
WCCIIEZIOBAHNUS;

MIPOBOJINTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BETMYWH (IUIOTHOCTH BEMIECTBA XUAKOCTH M TBEPAOTO
Tena, CWJIAa TPEHHUS CKONBKEHHs, [aBJICHWE BO3[IyXa, BBITAIKUBAIONIAS CHJA, JACHCTBYIOIIAs Ha
MOTpYXEHHOE B KHUAKOCTH TeNo, KOd()(HUIMEHT MONe3HOro AEWCTBHUS MPOCTHIX MEXaHHU3MOB), CIIEAys
MPEUIOKEHHOW MHCTPYKIIMH: TIPU BHIMTOJIHEHNH U3MEPEHNI COOMpaTh HKCIIEpUMEHTATBHYIO YCTaHOBKY U
BBIYHCIISATH 3HAYEHNE NCKOMOU BEIMIMHBL;

COOIFO/IATh TpaBUJIa TEXHUKH O€30MTaCHOCTH MpHU paboTe ¢ 1abopaTOpPHBIM 000PYIOBaHUEM;

YKa3bIBaTh MPUHIIMITEI IEHCTBHS MPHOOPOB W TEXHUYECKUX YCTPOWMCTB: BECHI, TEPMOMETP, JTHHAMOMETD,
coo0mIarommecs: Cocyisl, bapoMeTp, peryar, IOABMKHBIA U HEMTOABMKHBIA OJIOK, HAKIIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh MPUHIINIIBI IEHCTBHUS U3YIEHHBIX TPUOOPOB M TEXHUYECKHIX YCTPOHCTB C OMOPOH HA UX
orrcaHus (B TOM YHMCIIE: MOMIIMITHUKY, YCTPOWCTBO BOMOMPOBOA, THAPABIUIECKUN MPecc, MaHOMETP,
BBICOTOMEp, TIOPITHEBOW HACOC, apeoMeTp), UCIONb3ysd 3HAHUS O CBOWCTBAX (M3WYECKUX SBICHUN H
HeoO0XoanMbIe (pr3NIecKre 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOIUTh TNPHUMEpHl (HaXOmuTh WHPOPMANHIO O TpUMeEpax) MPAKTHIECKOTO WCIOIh30BAHUS
(M3MUecCKNX 3HAHUN B TOBCETHEBHOW KHW3HHM Ui oOecredeHus Oe30mMacHOCTH TpH OOpaIeHHH ¢
mpubopaMd M TEXHWYECKHMMH YCTPOWCTBAMH, COXPAHEHHS 3/I0POBbSI M COONIONEHUS HOPM
JKOIIOTUYECKOT0 TTOBE/ISHHS B OKPYXKAIOIIeH Cpee;

OCYIIIECTBIATH OTOOP MCTOYHWUKOB MH(popManuu B MIHTEpHETE B COOTBETCTBUH C 3aIaHHBIM TTOMCKOBBIM
3aIpocoM, Ha OCHOBE UMEKOIIMXCS 3HAHUM W MyTEM CpaBHEHHs Pa3]IMYHBIX HCTOYHHUKOB BBIICISTH
nH(}OpMAITHIO, KOTOpast SBJISETCS MPOTHBOPEUYHUBOM UM MOXKET OBITh HEOCTOBEPHOM;

WCIONb30BaTh MPH BBHIMOJHEHUH YUYeOHBIX 33JJaHWN HAay4IHO-TIONYJSIPHYIO JUTEparypy (usmdeckoro
CoJiepaHusl, CIIPaBOYHBIE MAaTEPHUAIIBI, peCypChl ceTn MIHTepHeT, BliaieTh MpruéMaMu KOHCTIEKTUPOBAHUS
TEKCTa, MpeodpazoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKWE IMHUCHMEHHBIE M YCTHBIE COOOIIEHWsS Ha OCHOBE 2—3 HMCTOYHHKOB
nHpopMaruy (U3NIECKOTO COJepX aHUs, B TOM 4YHCIe MyONWYHO [eNaTh KpaTKUE COOOIIEHHS O
pe3ynbTaTax MPOEKTOB WM Y4eOHBIX MCCIEJOBAaHWH, MPH 3TOM I'PAMOTHO HCIOJIB30BaTh HM3Yy4EHHBIN
MOHATHIHBIN annapat Kypca GU3UKH, COPOBOXKIATH BEICTYIUICHUE ITPE3EHTALNEH;



IpH BBIIONHEHWH YYEOHBIX MPOEKTOB M HCCIEJOBAaHUM pachpencisiTh OOS3aHHOCTH B TpyMIle B
COOTBETCTBHU C IIOCTABJIEHHBIMU 3aJauaMH, CIEIUTh 32 BBINOJHEHHEM IIJIaHa JEWCTBUM, aleKBAaTHO
OLIGHMBATh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TPYIIBI, BBICTPAMBAaTh KOMMYHUKATHBHOE
B3aUMOJICHCTBUE, YUUTHIBasi MHEHUE OKPY)KAIOIINX.

K konmy oOyuenusi B 8 kjiacce npeaMeTHbie pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
cOPMUPOBAHHOCTH Y O0YUYAIOMINXCS YMEHHIA:
WCIONb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHE AaTOMOB M MOJEKYI,
arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAIIIMYECKUE 1 aMOp(HBIE Tella, HACKIIEHHBIH U HEHACHIILEHHBIN
map, BJIQKHOCTb BO3/yXa, TeMIlepaTypa, BHYTPEHHsS 3HEprus, TEIUIOBOM ABHUTaTellb, 3JIEMEHTapHBIN
3NEKTPUUECKUN 3apsijl, SJEKTPUUECKOE I0JIe, TPOBOAHUKHN U AWIIEKTPUKH, TOCTOSIHHBIN 3JIEeKTPUUYECKUN
TOK, MarHUTHOE TI0JIE;
pasznuyaTh SBJIEHHSA (TEIUIOBOE pacIIMpeHHe M C)KaTue, TeIlonepenaya, TEIIOBOE pPaBHOBECHE,
CMayvBaHWE, KalWwUIApHbIE SABJIEHUS, WCHapeHHe, KOHJIEHCAllUs, IIJIaBI€HHE, KPHUCTAJUIN3alUs
(oTBepaeBaHuUE), KUTICHUE, TeIUIONepeaada (TeIIONPOBOIHOCTh, KOHBEKITUS, U3IYICHHE), DICKTPU3AITUS
TeJN, B3aUMOJICHCTBHE 3apsI0B, JIEMCTBUS AJIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMBbIKaHUE, B3aMMOIEHCTBIE
MarHuToB, JEWCTBHE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHas WHAYKLUHA) MO
OITMCAHHIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIONIMX JaHHOE (U3UUECKOe
SIBJIICHUE;
pacrmo3HaBaTh MPOSABIICHHE HM3YYEHHBIX (DU3MUECKHX SBICHWHW B OKPY)KAIOIIEM MHpPE, B TOM YHCIIE
(m3nueckue SBIEHUS B TPHUPONE: TMOBEPXHOCTHOE HATSHKEHWE M KaNWULIPHBIC SIBICHUS B TIPUPOJE,
KpUCTAJUIBI B IpUpoe, u3nydenne ColHIa, 3aMep3aHie BOA0EMOB, MOPCKHE OpU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, JJIEKTpUYeCKHe SBIIEHHS B arMochepe, SJIEKTPHYECTBO >KMBBIX OpPTaHU3MOB,
MarHuTHOE moiie 3eMiH, Jpeid MOJICOB, POJIb MATHUTHOTO TOJNSl YIS KU3HH Ha 3emIie, IMOJSPHOE
CHSIHHE, TIPH 3TOM IIEPEBOJMThH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJEISATh CYIECTBEHHBIE CBOIMCTBA
(mpu3HaKK) GU3NUECKUX SBICHUH;
ONNCHIBaTh W3y4YECHHbIC CBOMCTBA Tel M (DU3MUYECKUE SIBICHHSA, HMCHONIB3YsSd (U3UYECKHE BEITHMYHHBI
(Temmeparypa, BHYTPEHHSSI 3HEPIHs, KOJMYECTBO TEIUIOThHI, YIEJIbHAs TEIUIOEMKOCTh BEIECTBA,
yIelbHas TeIuloTa IUIABJIEHUS, yHAedbHas TeIuloTa IapooOpa3oBaHMA, YIENbHAs TEIJIOTa CrOpaHUs
TOILIMBA, KO3()(UIIMEHT MOJIE3HOr0 NEHCTBUS TEIUIOBOM MAaIMHBI, OTHOCUTEIbHAS BJIAKHOCTh BO3/1YXa,
NIEKTPUYECKUH 3apsij, Cuila TOKa, JIEKTPUUECKOE HAIPSHKEHUE, COIPOTUBIIEHUE IIPOBOAHUKA, YAEIBHOE
COIPOTUBIIEHUE BeEIIECTBA, PabOTa M MOIIHOCTH 3JIEKTPUYECKOI'0 TOKa), HpPU ONUCAHUU IPAaBUIBHO
TpakToBaTh (U3MUECKUH CMBICI HCIONb3YEMbIX BEIMYMH, OOO3HAYEHWSI W COMHUIBI (PU3NYECKUX
BEJINYMH, HAXOIUTh (YOPMYJIBI, CBSI3bIBAIOIINE AAHHYIO (PU3MYECKYIO BEIUYMHY C APYTHMHU BEIUIMHAMH,
CTPOUTH I'pahMKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NYIECKUX BEIUUMH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS M IPOLECCHI, UCIIONB3Ys. OCHOBHBIEC IOJIOMKEHHUS
MOJICKYJIAPHO-KMHETHYECKOH TEOPUHM CTPOEHUSI BELIECTBAa, MPUHIMII CYNEPIO3UIMHM Tosied (Ha
Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsina, 3akoH OMa Juid ydacTKa LenH, 3akoH JDxoyms—
Jlenna, 3aKOH COXpaHEHHsI SHEPTHH, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIUCHIBAThH
€ro MaTeMaTHYEeCKOE BBIPAKECHUE;
OOBACHATH (PU3NYECKHE MPOLIECCHl M CBOWCTBA T, B TOM YHCIE W B KOHTEKCTE CHUTYalUi
MPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH  I[PUYMHHOCIEACTBEHHBIE  CBSI3U, CTPOHUTH
o0bsicHeHNEe M3 1—2 JIOTMYeCKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4eHHBIX CBOWCTBA (DM3WUYECKHUX SBIICHHM,
(U3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pewath pacuérHele 3a1a4u B 2—3 AefCTBUS, UCTIONb3YsI 3aKOHBI M (JOPMYJIBI, CBSA3bIBAIOLINE (HPU3NUECKUE
BEJINYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3alJayud 3allMChIBATh KPATKOE YCIOBHE, BBISBISTH HEOOCTATOK
JNaHHBIX JJIS pEIIeHMs 3a/Jaud, BBIOMpaTh 3aKOHBI W (OPMYJBl, HEOOXOOUMblE Uil €€ peIIeHUs,
MPOBOANUTH PACUETHl M CpPaBHMBATH IOJYYEHHOE 3HAadeHHE (PU3MYECKOW BEIMYMHBI C H3BECTHBIMH
JaHHBIMU;
pacmosHaBaTh NMPOOJIEMbI, KOTOPhIE MOKHO PELIMTh IPU MOMOIIM (PU3MYECKUX METOMOB, HCIIONB3YS
OIMCAHNE HCCIEIOBAHUS, BBIIEISATH IPOBEPSEMOE MPEAIIOI0KEHUE, OLICHUBATh NMPABUIBLHOCTE HOPSAIKA
MIPOBEICHNS UCCIIEOBaHU, IeTaTh BEIBOABI;
MPOBOAUTE OIBITHI IO HAOIIOACHUIO (PU3NUUECKUX SIBICHUH WM (U3NYECKUX CBOMCTB Tel (KallMJULIpHbIC
SIBJICHUS1, 3aBUCIMOCTB JaBJICHUS BO3/yXa OT ero 00bEMa, TeMIepaTyphl, CKOPOCTH MpoLiecca OCTHIBAHUS
W HarpeBaHds NpPH HU3IYYEHMHM OT LBeTa H3JIydaromleidl (morjomaronieid) MOBEPXHOCTH, CKOPOCTb
WCIapeHus BOJBI OT TEMIEpaTypbl XUAKOCTH M IUIOMIAAN €€ MOBEPXHOCTH, JJIEKTpU3alUsd Tel W



B3aMMOJICHCTBHE DIIEKTPHUUECKUX 3apsA0B, B3aUMOJACHCTBHE MOCTOSHHBIX MAarHUTOB, BH3YaJIM3aLHsI
MarHUTHBIX TIOJIEH TOCTOSHHBIX MAarHWTOB, JCHCTBHS MAarHUTHOTO IIOJSl HAa MPOBOAHUK C TOKOM,
CBOMCTBAa D3JIGKTPOMArHWTa, CBOMCTBA JJEKTPOABHUTATENsl TOCTOSHHOTO TOKa): (OPMYJIHPOBAThH
MpOBEPsIEMbIE MPEMONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000PYAOBaHMs, OMUCHIBATD X0/
OmbITa ¥ (YOPMYIHUPOBATH BEIBOAKI,
BBIIIOJIHATE MPSAMBIC HU3MCEPEHUA TEMIICPATYPHI, OTHOCHUTEIBLHOM BJIQYKHOCTH BO3ayXa, CHJIBI TOKa,
HaIMpsKEHUA € UCIIOJIb30BAHUEM aHAJIOTOBBIX HpI/IGOpOB U JaTYUKOB (1)I/I3I/I‘IGCKI/IX BCJIMYMUH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJJaHHON aOCOIOTHON MOrPEITHOCTH;
MPOBOJIUTh MCCJIEIOBAaHUE 3aBHCUMOCTH OJHON (DU3MYECKON BEIUYMHBI OT JPYrOM C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUH (3aBUCMMOCTH COIPOTUBIICHUS! MPOBOJHUKA OT €ro JUIMHBI, TUIOMIAH [TOTIEPEYHOr0
CCUCHHA U YACIBHOI'O CONMPOTHUBIICHUA BCIICCTBA MPOBOAHHKA, CHUJIBI TOKA, UAYIICTO 4Y€PE3 MMPOBOAHUK,
OT HAaNpsDKEHHWs HAa TPOBOAHUKE, HCCICAOBAHHME MOCIEAOBATEIBHOTO M IMapajuleIbHOIO COSAWHEHUH
HpOBO}IHI/IKOB): IJIaHUPOBATH HCCIICIOBAHUC, CO6I/IpaTb YCTAaHOBKY M BBIIIOJIHATE HM3MEPCHUA, CIICAYA
MPEUIOKCHHOMY IUTaHy, (DMKCUPOBATh pE3yJbTaThl MOJYYCHHOH 3aBUCUMOCTH B BHJIE TaOJMUI[ U
rpaduKoB, AeNaTh BHIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHUS;
MNPOBOANTE KOCBCHHBIC H3MCPCHUA q)HSI/I‘IeCKI/IX BCIIMYUH (y,[[eJ'IBHaH TEIUIOEMKOCTD BC€IICCTBA,
CONPOTUBJICHUE TPOBOAHUKA, paboTa W MOIIHOCTH DJIEKTPHUECKOr0 TOKA): TUIAHMPOBATH HM3MEpPEHUH,
COOMPATh SKCIEPUMEHTAIILHYIO YCTAaHOBKY, CICAYs MPEJI0KESHHON HHCTPYKIIUH, U BBIYUCIIATh 3HAYCHUE
BCIIMYHUHBI,
COOJTIOIaTh TIpaBHUIIa TEXHUKU O€30MaCHOCTH NIpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;
XapaKTepU30BaTh MPUHIUIIBI JICHCTBUS N3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C ONIOPOH Ha UX
omucanusi (B TOM 4YHCJIE: CHCTEMa OTOIUICHWS JIOMOB, THTPOMETpP, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETYHMK DJIEKTPUYECKOW SHEPTHH, 3JEKTPOOCBETHTENbHBIE NPUOOpPHI, HarpeBaTelbHbIE
3JIEKTPONIPHOOPHI  (MPUMEPHI), IJICKTPUUECCKUE MPEAOXPAHUTEIH, 3JIEKTPOMArHUT, 3JICKTPOIBUIATENb
MOCTOSTHHOTO TOKA), MCIIONb3Ysl 3HAHUSI O CBOMCTBAX (PU3MUYECKUX SIBIICHUN M HEOOXOJMMBbIE (PH3HUECKUE
3aKOHOMEPHOCTH;
pacmo3HaBaTh TPOCThIE TEXHWYECKHE YCTPOHMCTBA M W3MEPUTENbHBIE MPHOOPHI 1O CXeMaM |
CXEMaTHYHBIM PHCYHKaM (KUAKOCTHBI TEPMOMETpP, TEpMOC, TCHXPOMETp, THUTPOMETpP, IBUTATENb
BHYTPEHHETO CrOpaHUs, DJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBI DJJIEKTPHYECKHUX Ierned ¢
MOCTIEIOBATENbHBIM M TapaUIeIbHBIM COEAMHEHHEM DJIIEMEHTOB, pas3iindasl yCJIOBHBIE OOO3HAYCHHS
3JIEMEHTOB BJIEKTPHUUECKUX IIETIEH;
MPUBOIUTh TNPHUMeEpHl (HaXomuTh WHPOPMANHIO O TpUMeEpax) MPaKTHUECKOrO HWCIOIh30BAHUS
(bm3mdYecKknX 3HAHWH B TIOBCETHEBHOM >KM3HM IS oOecriedeHus Oe30MacHOCTH TIpH OOpaIeHHH C
mpubopaMi M TEXHWYECKHMMH YCTPOWCTBAMH, COXPAaHEHHUS 3I0POBbSI W  COONIOJNEHHS HOPM
9KOJIOTUYECKOT0 TTOBEIEHHS B OKPYXKAIOIIeH Cpee;
OCYIIIECTBIATh TONCK WH(pOpManmu (U3NIECKOro coiepxaHus B MHTepHEeTe, HA OCHOBE MMEIOIIIXCS
3HAHWW ¥ MYTEM CpPaBHEHWSI JOMOIHUTENbHBIX HCTOYHUKOB BBIICTATh MHPOPMAIIHIO, KOTOPAsI SIBIISETCS
MIPOTHBOPEYUBON MITH MOYKET OBITH HEMOCTOBEPHOM;
WCIIONB30BaTh MPH BBHIMONHEHUN YUeOHBIX 33JJaHUN HAay4IHO-TIONYJSIPHYIO JHUTEparypy (usmdeckoro
CoJiepKaHus, CIIpaBOYHBIC MaTepUaIbI, pecypchl ceTr MHTepHeT, BlajeTh MpruéMaMi KOHCIIEKTHPOBAHUS
TEKCTa, Mpeodpa3oBaHus MHPOPMAIIUU U3 OJHOIN 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHe YCTHBIE COOOIIEeHUs, 0000mas wHhOpMAIUo u3
HECKOJBKAX MCTOYHUKOB (PM3UYECKOr0 CONEP)KAHUSA, B TOM YHCIE MyOIMYHO MPEACTABIATh PE3YIbTaThI
MPOEKTHON WIIM HCCIENOBATEIbCKON NESITeTbHOCTH, MPH 3TOM TPaAaMOTHO HCIIONB30BAaTh HM3YYEHHBIH
MIOHSTUWHBINA anmapaT Kypca (HU3UKH, COMMPOBOXKIATH BBICTYIIICHHE TIPE3eHTAIUEH;
MPU  BBITIOTHEHWH YYEOHBIX TPOEKTOB W HCCIENOBAHWA (PU3MYECKUX TIPOIECCOB PACIPENENATh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABJIEHHBIMU 3aJ[a4aMU, CIIEUThH 32 BBITOJHEHHWEM IUTaHA
NEHCTBUI M KOPPEKTHUPOBAThH €r0, aJIeKBaTHO OIEHMBATh COOCTBEHHBIA BKJIAJl B JIESITEIHHOCTH TPYIIIIHI,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aUMOJIEWCTBUE, TIPOSIBIISSI TOTOBHOCTH pa3pemaTh KOH(IUKTHI.

K xonmy o0ydenust B 9 Kjacce mpeaMeTHbIEe pe3ylbTaThl Ha 0a30BOM YPOBHE JOIDKHBI OTPaXkaTh
chOpPMHUPOBAHHOCTH Y OOYJAFOIIUXCS YMEHHIA:
UCIOJIB30BaTh IMOHSATHS: CHUCTEMa OTCu€Ta, MaTephalbHas TOYKa, TPAeKTOpHUS, OTHOCHUTEIHHOCTD
MEXaHMUYECKOro JBWXKEHUs, aedopmanus (ympyras, IJIacTUYecKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTb M MEpEerpy3Kd, LEHTP TSDKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP TSHKECTU
TBEPJOro Tena, pPaBHOBECHE, MEXaHMUYECKHE KoJIe0aHWsS W BONHBI, 3BYK, MH(Pa3BYK M YIBTPa3BYK,



3JIEKTPOMAarHUTHBIC BOJHBI, ITKajJa 3JICKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTD,
CHEKTPBI UCITYCKAHUS U TIOTJIONICHUS, alnb(a, OeTa- U rTaMMa-H3JTy9deHUs, H30TOIIbI, SJICpHAs YHEPTeTHKA;
pas3nuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE NBUIKEHHE, PABHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBMKEHWE, CBOOOJHOE TaJleHWEe Tel, PaBHOMEPHOE [BM)KEHHE MO OKPYKHOCTH,
B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JIBUKCHUE, KOJICOATEIbHOE IBUIKEHHUE (3aTyXaIOIIUE U BBIHYKICHHBIC
KonebaHus), Pe30OHAaHC, BOJHOBOE IBHKEHUE, OTPaKEHHE 3BYKa, MPSMOJMHEHHOE paclpoCTpaHEHHE,
OTpa)kCHUE W MPEJIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pasjioKeHHe Oenoro cpera B
CIICKTPp M CJIOXCHUC CIICKTPAJIbHBIX [BCTOB, IUCIIEPCHA CBCTA, CCTCCTBCHHAA PAAWOAKTHBHOCTD,
BO3HMKHOBEHHE JTUHEHMYATOrO CIICKTpa H3Hy‘IeHI/Iﬂ) 10 OIMUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOB €
OIBITOB, AEMOHCTPUPYIOIIMX JAaHHOE (PU3HUECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHHE W3YyYEHHBIX (DU3WYECKUX SBICHHH B OKpYKalolmleM MHUpe (B TOM 4YHCIe
(I)I/ISI/I‘IGCKI/IC SABJICHUA B IpUPOAC: MNPHUIIMBBI W OTJIUBBI, JABWXCHHUC IIJIAHCT ComnueuHoit CUCTEMBI,
PCaKTUBHOC JBWIXCHHUE JKHUBBIX OpPraHU3MOB, BOCHPHUATUEC 3BYKOB JKHUBOTHBIMHU, 3EMIICTPIACCHUC,
CEMCMUYECKHE BOJIHBI, I[yHAMH, 3XO, IIBETA TEJ, ONTHUYECCKUE SIBJICHUS B MPUPOJE, OUOIOrHYECKOe
JNCHCTBUE  BHJUMOIO,  YJIbTPa(UOJICTOBOIO M  PEHTTCHOBCKOI'O  M3JIYUCHUH, E€CTECTBEHHBIN
paZnoaKTUBHBIN (POH, KOCMUYECKUE JTyYH, PATHOAKTUBHOE H3TydeHNE TIPUPOTHBIX MUHEPAJIOB, JAeiHCTBHE
PaAMOaKTUBHBIX H3Iy4YE€HHI Ha OpraHW3M 4eNOoBeKa), MPH 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJICISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HMUECKUX SBIICHUH;

ONMCBIBATH H3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/IC SABJICHUSA, HWCIIONB3Yyd (1)I/I3I/I‘ICCKI/IC BCIIMYUHBI
(cpemHsas M MrHOBEHHAsl CKOPOCTh Tejla MPH HEPaBHOMEPHOM IBWKEHHH, YCKOPEHHE, TepeMeIleHue,
MyTh, YTJI0Basi CKOPOCTh, CHJIa TPEHUSI, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHUE CBOOOIHOTO TTa/ICHHS,
BEC TeNa, UMITYJIbC Tela, UMITYJILC CHJIbI, MEXaHWYecKasi paboTa W MOIIHOCTh, MOTEHIINATbHAS YHEPTHsI
TEla, MOAHATOTO Hald MOBEPXHOCTHIO 3EMJIM, IMMOTCHIIUMAJIbHAA SHEPIrUus coKaTon IMPY>XXWHbI, KHHCTUYCCKaA
OHEPrus, MojiHast MEXaHUYCCKas SHEPrus, N€puoa u 4actora KOHe6aHI/II>‘I, JJIMHA BOJIHBI, TPOMKOCTBH 3BYKa
W BBICOTAa TOHA, CKOPOCTh CBETa, IIOKA3aTellb TPENIOMIICHUSI Cpelbl), MpPH OIMUCAHWUHM IPABUIBHO
TPaKTOBaTh (DU3MUECKUN CMBICT HCHONB3YEMbIX BEIUYMH, OOO3HAYEHHS] W CIMHUIBLI (U3HYECKUX
BEJIMYHH, HAXOMUTh (YOPMYIIBI, CBSI3bIBAIOIINE JaHHYIO (PU3HUYECKYIO BETUYMHY C APYTHMH BEIUIHMHAMH,
CTPOUTH IpaUKN H3YICHHBIX 3aBUCHMOCTEH (DU3MYECKUX BEITHYVH;

XapaKTepu30BaTh CBOWCTBA Tei, (DU3MUECKHUE SIBICHWSI M TPOIECCHI, UCIONbB3yS 3aKOH COXPaHCHWUSI
SHEPTrUH, 3aKOH BCEMHPHOI'O TATOTEHUSI, TPUHIUI CYIEPIO3UIUU CHJI, TPUHIMAI OTHOCHUTEIBHOCTH
lanmunes, 3akoHbl HploTOHA, 3aKOH COXpaHEHWs MMITYJIbCa, 3aKOHBI OTPAXKCHHUS W MPEJIOMIICHHS CBETa,
3aKOHBI COXPAaHCHHS 3apsIOBOr0 M MAacCOBOTO 4YWCEN MPH SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MATEMATHYECKOE BBIPAYKEHNC;

OOBSCHATh (DUBMYECKHE MPOIECChl W CBOWCTBA TN, B TOM 4YHCIE U B KOHTEKCTE CHUTYaI[Hi
MPAKTUKOOPUCHTUPOBAHHOTO ~ XapakTepa: BBIABISTE  MPUYMHHO-CIICACTBEHHBIC CBS3H, CTPOUTH
00BsICHeHNE M3 2—3 JIOTHYECKUX IIaroB C OMOpPOH Ha 2—3 M3y4YeHHBIX CBOWCTBA (YM3WUYECKHUX SBIICHHM,
(U3NYECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuérHple 3a7add (ONMUpAroIhecss Ha CHUCTeMy W3 2—3 ypaBHEHHil), WCHONB3ysd 3aKOHBI U
(dbopMyIbl, CBSI3bIBAIONIME (DU3HMUCCKHE BEIMYHMHBI: HA OCHOBE aHallM3a YCIOBHUS 3aJa4yd 3alKChIBATh
KpaTKOE YCJIOBHE, BBISIBIIATh HEJOCTAIONIME MM M30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (HOPMYIIBL,
HEOOXOJIUMBIE JUIsl PENICHUS, TIPOBOIUTH PACUETHI M OIICHUBATh PEATUCTUIHOCTh TOTYUYCHHOTO 3HAUCHUS
(hm3MUecKOl BETMYUHBL

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh TPU MOMOIIH (DU3HYECKUX METOJMOB, HCIONB3YS
OIMCAaHNE HCCIEOBAHUS, BBIIEIATh MPOBEPSIEMOE TPEANOIOKEHNE, OICHUBATH MPABUIBHOCTh MOPSIKA
MPOBENICHHS UCCIICIOBAHUS, JIETAaTh BBIBOIBI, HHTEPIPETUPOBAThH PE3yIbTAThI HAOIIOJICHUH U OIBITOB;
MPOBOJUTEL OIBITHI MO HAOMIOJCHUI0 (QU3MYESCKUX SIBICHWUN WM (DU3UYECKHX CBOWCTB Ten (M3ydeHHE
BTOPOro 3akoHa HeI0TOHA, 3aKOHA COXpaHEHUs SHEPTHH, 3aBUCUMOCTh Mepruojia KoaeOaHui MpyKUHHOTO
MasTHAKA OT MAacChl TPy3a M JKECTKOCTH MPYKHUHBI U HE3aBHCUMOCTb OT aMILTUTY/IbI MaJbIX KOJNeOaHUH,
MPSIMOJTMHEHHOE PACIPOCTPAHEHHUE CBETa, pasloKeHHe Oeoro cBeTra B CIEKTP, M3ydYCHHUE CBOWCTB
nU300paXKeHUs1 B ITUIOCKOM 3€pKalie M CBOWCTB HM300paKeHUs TMpeaMera B coOMparoleil JHH3e,
HAOJIOICHHUE CIUIONIHBIX U JIMHEHUATHIX CIIEKTPOB M3JIyYCHHS): CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3
n30bITOUHOrO Habopa O0OPYIOBaHMS, OMKCHIBATH XOJ OIBITA M €ro pPe3yiabTaThl, (OPMYIHPOBATH
BBIBO/IBL,



MPOBOAMTH MPHU HEOOXOJMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONPEAeisisi cpelHee 3HaUeHnEe U3MePsIeMOoi
BeMMUYUHBI ((DOKYCHOE pPacCTOSHUE COOMparomiel JIMH3bI), 000CHOBBIBATH BHIOOP CIIOCO0A HM3MEPEHHS
(u3MepuTEnBEHOrO MpUdOpa);

MPOBOANUTH HCCIEAOBAHUE 3aBUCHMOCTEN (DM3NYECKMX BEIMYMH C MCIOIb30BAHUEM MPSAMBIX U3MEPEHUHN
(3aBHCHMOCTH IyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBIKEHHU 0€3 Ha4aJbHOH CKOPOCTH, Mepruoaa
KOHC63HI/II>'I MAaTEMATHYCCKOro MajdTHHUKAa OT AJIMHBI HUTH, 3aBUCUMOCTHU YIJia OTPAKCHUA CBETA OT yIJia
majeHust ¥ yria MpeloMIIeHHS OT yIyia MajJeHHs): IJIaHUPOBATh HCCICAOBAHUE, CAMOCTOSTEIHHO
coOMpaTh YCTaHOBKY, (DMKCHPOBATH PE3YNIBTATHI MONYYCHHON 3aBUCUMOCTH (DPM3UYCCKUX BEIUYHH B BUJIC
Ta6J'II/IH u I‘pa(I)I/IKOB, JCIaTb BBIBO/BI 11O PE3YyJIbTaTaM UCCICAOBAHUA,

MPOBOANUTH KOCBEHHBIC M3MEpeHHs (PH3MUECKUX BETMYUH (CPEAHSS CKOPOCTh U YCKOpEHHE Tela IpU
PaBHOYCKOPEHHOM JBUKCHUHU, YCKOPEHUE CBOOOIHOTO MaJeHUs, JKECTKOCTh MPYKHHBI, KOA((OUIIUEHT
TPEHUSI CKOJNBKEHHS, MeXaHWdeckas pabdoTa W MOIIHOCTh, 4YacToTa M TIepHoll KoilebaHui
MAaTEMATUYCCKOIro U MPY>XUHHOI'O MasATHUKOB, OINTUYCCKas CHJIa COGI/Ipa}OHIeﬁ JINMH3BbI, paIlHO&KTHBHBIﬁ
(OH): MIaHUPOBATh U3MEPEHHS, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY M BBHIIOJNHITH U3MEPEHUS,
cieays HpeI[HO)KeHHOﬁ HWHCTPYKIIUU, BBIYUCIATL 3HAUCHUEC BCIMYMHBI U aHAJIM3UPOBATH ITOJTYYCHHBIC
pe3yAbTaThl C YUETOM 33JJAHHOM MOIPELIHOCTH U3MEPEHNU;

COOJTIOIaTh TIpaBHIIa TEXHUKH 0€30MacHOCTH TpH paboTe ¢ 1abopaTOPHBIM 000PYAOBaHHEM;

pa3nuyaTth OCHOBHBIC TPU3HAKU M3YYEHHBIX (PU3MUYECKUX MOJEINEi: MaTepuanbHas TOYKa, abCOIIOTHO
TBEPJI0E TENO, TOYCUHBII UCTOYHUK CBETa, JIyY, TOHKAs JIMH3a, IJJaHEeTapHas MOJEIb aToMa, HYyKJIOHHAsI
MOJIeNTb ATOMHOTO SI/1pa;

XapaKTepU30BaTh MPUHIUIIBI JICHCTBUS N3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOH Ha UX
OITMCaHHU (B TOM YHUCJIC! CIIMAOMETP, AATYUKU ITOJOXKCHUSA, PACCTOAHNUA U YCKOPEHUA, paKeTa, 3X0JIO0T,
OYKH, TIEpUCKOMN, (poToammapat, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOII, JIO3UMETpP, Kamepa Buibcona),
HCIIOJIb3YyS 3HAHUA O CBOMCTBAx (i)I/ISI/I‘-IeCKI/IX SIBIICHUH U HCOGXO)II/IMI)IG (1)I/I3I/IT-IGCKI/IG 3aKOHOMEPHOCTH,
HCIIOJIB30BAaTh CXEMBI U CXEMATUYHBIC PUCYHKU H3YUCHHBIX TCXHHYCCKUX YCTpOﬁCTB, HU3MCPUTEIIbHBIX
MprUOOPOB M TEXHOJOTMYECKUX IPOIECCOB MPH PEIICHHH YYeOHO-TIPAKTHUECKHUX 3aj7ad, ONTHYECKHe
CXEMBI JIISI TOCTPOCHUS H300paKeHUH B TNIOCKOM 3epKalie U COOMpPAroIIeH JINH3E;

MPHUBOJUTH TpPUMEPHl (HAXOAUTh WHPOPMAIUIO O MpHMEpax) TNPAKTHUYECKOrO HCIIONb30BAHMUS
(bm3mYecKknX 3HAHWH B TIOBCETHEBHOM >KM3HW IS oOecriedeHus Oe30MacHOCTH TIPH OOpAaIeHUH C
npuOopaMH H  TEXHHYECKUMH  YCTPOMCTBAMH, COXPAaHEHHS 3J0POBbSI W  COONIOJICHHS HOPM
9KOJIOTUYECKOT0 TTOBEJICHHS B OKPYXKAIOIIeH Cpee;

OCYIIECTBIATh TMOWCK WHpopMammu (PHU3UYECKOro conmepkaHuss B VHTepHETe, CcaMOCTOATEIHHO
(hopMyHpysl TOMCKOBBIA 3alpoCc, HAXOAWTh IIyTH OMPEAEICHUS JOCTOBEPHOCTH TIOITY4EHHOM
rH(OpMaI Ha OCHOBE UMEIOIINXCS 3HAHUH U JONOTHUTETHHBIX HCTOYHUKOB;

WCIONB30BaTh MPH BBHIMOJHEHUH YUeOHBIX 33JJaHUN Hay4IHO-TIONYJLIPHYIO JHUTEparypy (usmdeckoro
CoJiepXaHusl, CIpaBOYHBIE MaTEpHAIIBI, peCcypchl ceTu MHTepHeT, BIajeTh MpruéMaMi KOHCIIEKTHPOBAHUS
TeKCTa, MpeoOpa3oBaHusI HHPOPMAIIUN U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE MH(MOPMAIMH M3 HECKOIBKHX
WCTOYHUKOB (PH3UYECKOTO COAEPKAaHUSA, MyONWYHO TPEACTABIATh PE3YIbTAThl MPOEKTHON WK
HCCIEN0BATENbCKON AEATEIbHOCTH, IPU 3TOM IPAMOTHO UCIIOJIb30BATh U3yUYEHHBIN NOHATUWHBIN anmnapat
M3y4aeMoro pasnena (U3WKd W COMPOBOXKIATh BHICTYIUIEHHE IMpE3eHTANHeld ¢ yI€TOM OCOOEHHOCTeH
ayIUTOPUH CBEPCTHUKOB.



TEMATUYECKOE IIVTAHUPOBAHMUME
7 KJIIACC

KoauuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3/iesioOB U TeM MPOTrPaMMbI K I (npposnie)
n/n pa3x porp Beero ongpo.m,m,le I%aKTH'ICCKHe oﬁp A30BATCALHEIC
padoThbI padoThI pecypeI
Paznen 1. ®usnka v eé posib B MO3HAHUHN OKPY/KAOLIEr0 MHPa
11 ®duzuka - HayKa 0 MpUpojie 2 bubmmorexa [IOK
https://m.edso0.ru/7f416194
bubaunoreka [IOK
12 DH3HYECKHE BETHHHEI 2 . https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIM METOJI IIO3HAHHUS 2 1 bubamorexa [TOK
' v A https://m.edso00.ru/7f416194
Hroro no pazaeiny 6
Paznen 2. IlepBoHayaibHble CBeIeHHS 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BellecTBa 1 bubmorexa [TOK
' https://m.edsoo.ru/7f416194
29 JBr>keHNE M B3aUMOZICHCTBHE YACTHI] 2 1 bub6mmoreka IJOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka LJOK
2.3 ArperatHble COCTOSIHHSI BEIIICCTBA 2 https://m.eds0o.ru/7f416194
HWroro mo pazneny 5
Pa3zgen 3. /IBHsKeHHe M B3aMMO/IeliCTBHE TeJl
bu6mmoreka LJOK
3.1 MEXaHH1eCcKoe JIBIKEHHE 3 https://m.eds00.ru/7f416194
Bbubnuoreka IJOK
3.2 Muepuia, Macca, moTHOCTS 4 . https://m.eds00.ru/7f416194
Bbubnuoreka IJOK
3.3 Crna. Bt cun 14 . 2 https://m.eds00.ru/7f416194
HWroro mo pazneny 21
Pazpnen 4. laBiieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenada naBneHus: TBEPILIMU 3 Bbubnuoreka LJOK

TCIaMH1, )XUAKOCTAMMA M ra3aMH

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

bubmnoreka [IOK

4.2 JlaBIICHHE KHIKOCTH S https://m.eds00.ru/7f416194
bubmauoreka LIOK

4.3 ATmocheproe nasenne 6 https://m.edso0.ru/7f416194

44 JlelicTBrE )KHIKOCTH U Ta3a Ha MOTPYyKEHHOE B 7 3 Bbubmmoreka LJOK

' HHX TENO https://m.edso0.ru/7f416194

Hroro no pazaeny 21

Paznen 5. PaGota u MOIIHOCTB. JDHeprusi
bubaunoreka [IOK

o1 | Pabora n moutmocTs 3 . https://m.eds00.ru/7f416194
bubmaunoreka [IOK

5.2 HpocThie mexanmsmbl 5 1 https://m.edsoo.ru/7f416194
bub6mmoreka IJOK

5.3 MexaHnudeckast SHEPT s 4 1 https://m. eds00.ru/7f416194

Hroro no pazaeny 12

PesepBHOE BpeMs 3

OBHIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 68 12



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 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE

Ne HaunMeHoBaHue pa3feioB U TeM Kontpoabmbie | TpaTiecke (uu¢poBbIe)

n/n NMPOrpaMMbI Bcero paboThi paBoThI o0pa3oBaTeJibHbIE
pecypchbl

Pa3jaen 1. TemioBble siBJeHHs

11 CtpoeHne 1 CBOWCTBa BEIIECTBA 7 bubmmorexa [IOK
https.//m.edsoo.ru/7f4181ce

1.2 TemoBbie mpoIIECCH 21 1 5 ﬁ:tlg;];/(rﬁfdigﬁljﬂ f4181ce

Hroro no pazaeny 28

Pa3zaen 2. DjekTpuyeckre U MATHUTHBIE SIBJIEHUSI

21 DNeKTpUIecKue 3apsiapl. 3apsHKEHHBIC TEla | 7 1 bubmoreka [IOK

HX B3aUMOJIENCTBHE https://m.edsoo.ru/7f4181ce

2.2 [MocTosSHHBIN dNEKTPHUYECKUN TOK 20 1 7 Eg?;;ge; di(i?ﬁ/? f4181ce

2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 Eg?;/?;e; das(l)lo,orllfﬂ f4181ce

2.4 ONEeKTPOMAarHUTHAS WHITYKITHS 4 BHGH,HOTeKa HOK
https://m.edsoo.ru/7f4181ce

Uroro no pazueny 37

PesepBHOE BpeMs 3

OBILIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 68 3 145



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

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB U TeM K 0 (undposrbie)
n/n NMPOrpaMMbI Bcero ongpom,m,le I%aKTquCK"e o0pa3oBaTeJibHbIE
padoThI padoThI pecypeI
Pa3zjnen 1. Mexanuueckue siBJeHUsl
11 MexaHn4eckoe ABUKEHUE B CIIOCOOBI €ro 10 1 bubaunoreka LIOK
' OIHCAHHSI https://m.edsoo.ru/7f41a4a6
. bubaunoreka LIOK
1.2 Bsaumonercrsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bub6mmoreka IJOK
1.3 3aKoHBI COXpaHCHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeiny 40
Pa3zaen 2. Mexanuueckue KoJ1e0aAHUSI M BOJHbI
bub6mmoreka IJOK
2.1 MexaHnueckre KojaeOaHus 7 3 https://m. edsoo.ru/7f41ada6
bu6mmoreka IJOK
2.2 MexaHU4YeCKHE BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznen 3. DineKTpOMarHuTHOE MoJie M 3JIEeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMArHUTHOE TT0JIE U 6 5 bubmmoreka [IOK
' DJIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 6
Pa3nen 4. CBetoBbIe sIBJIEHHS
Bbubnuoreka IJOK
4.1 3aKOHBI paCIPOCTPaHEHUS CBETa 6 2 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IJOK
4.2 JIuH3k! 1 onTHYeCKHe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
4.3 Pasnoxxenue 6enoro ceera B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
HWroro mo pazneny 15
Pazpnen 5. KBanToBble siBJ1ieHHsI
5.1 HcnyckaHue U NOTTIONIEHHE CBETa aTOMOM 4 1 bubmmoreka LJOK



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

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

Bbubmmoreka LJOK

52 CTpocHHe aTOMHOT0 A1pa 6 . https:// m.edS(I)_}).ru/7f41a4a6
Bbubmmoreka LJOK

5.3 SInepHbIie peakiiu 7 1 https:// m.edsé_lo.ru/ 7f41a4a6

Hroro no pazaeny 17

Paznen 6. [loBTOpHTETHHO-00001IAI0IIHI MOTY b

6.1 [ToBTOpenue u 00001IeHNnEe COAepKaHMsI Kypca 9 5 bubmoreka [JOK

¢busuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

MNOYPOYHOE INVTAHUPOBAHUE

7 KUIIACC

Ne KoauuecTBo yacos Jara JyekTpoHHbIE U POBHIE

o/ Tema ypoka Beero Koutpoabnsle | IlpakTudeckue W3yueHHst obpa3soBaTejbHbIE

padoThbI padoThbI pecypcebl

1 ®uznuka — Hayka o Ipupoae. SBneHus 1
MIPUPOJIBI

2 Du3nUecKue ABICHUS 1

3 dusnueckre BEIUYUHBI U UX H3MEPEHHE 1
Ypok-uccnenoBanue "M3mepenue

4 TeMIepaTypbl IPU MOMOILHU KUJIKOCTHOTO 1 1
TepMOMETpa U JIaTYHKa TeMuepaTypsl"”

5 Meroap! HayqHOTO TI03HaHKA. Onricanne 1 bu6mmoreka LIOK
(DU3NIECKHX SBIEHHH C IIOMOIIBIO MOJIENEi https://m.edsoo.ru/ff09f72a
Ypok-uccnegoranue "llpoBepka rumnore3sl:

6 TATBHOCTD TMOJNIETA MIapyKa, MYIIEHHOTO 1 1
TOPU3OHTAIBHO, TEM OOJBIIe, YeM OOJIbIle
BBICOTA ITycKa"

7 Crpoenne BemecTBa. OIBITHI, JOKa3bIBAIONITHE 1 bubmoreka [IOK
IMCKPETHOE CTPOEHHME BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBm>KeHne JacTHIl BelecTBa 1 bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue «OTBITH 110 HAOIIOICHUIO 1 1
TEIUIOBOTO PACIIUPEHUS Ta30B»

10 ArperatHble COCTOSIHHSI BEII[ECTBA 1

M G BuGeros LOK
CBGICHIA O CTPOCHHH BEIICCTBaY https://m.edsoo.ru/ff0a0378

12 Mexanunueckoe ABuxeHue. PaBHoMepHOE U 1 Bubnuoreka LJOK
HEPaBHOMEPHOE JBHKECHHE https://m.edsoo.ru/ff0a05c6

13 Cxkopoctb. Eqununel ckopoctu 1 Eggg%ﬁ%;jasiﬁﬁl ££02079¢

14 Pacuer myTu ¥ BpeMeHH JIBUKEHUS 1 bubmmoreka LJOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

https://m.edsoo.ru/ff0a0ae4

15 Wnepums. Macca — Mepa HHEPTHOCTH Tel BH6H,HOTCKa LOK
https://m.edsoo.ru/ff0a0c10
16 [TnotHOCTH BeriecTBa. Pacyer Macchl 1 00beMa bubaunoreka LIOK
Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa% pabota «OnpenencHue
IJIOTHOCTHU TBEPAOIro TCjIa»
18 Pemenne 3amad mo Teme "I[lmoTHOCTH bubaunoreka LIOK
BemecTBa" https://m.edsoo.ru/ff0al123c
19 Cuia KaK XapakTepUCTHKA B3aUMOJICHCTBHUS
ten. Cuma ynpyroctu. 3akoH ['yka
JlaGoparopHas pabora «/3yuenue
20 3aBHCHUMOCTH pacTsbKeHus (edopmariim)
HPY>KUHBI OT TPWIOKEHHON CHIIBLY
21 SBnenwne tsarorenus. Cuiia TSHKECTH
| ooy e il e B 10K
" https://m.edsoo.ru/ff0al778
23 Cwia TSDKECTH Ha IPYTHX TJIaHETax. bubmoreka [IOK
du3nYecKre XapaKTePUCTUKY TUIAHET https://m.edsoo.ru/ff0a1502
bubmoreka [IOK
24 smepenne cn. Jlunamomerp https:// m.edscl)lo.ru/fan18cc
bubmoreka [IOK
25 Bec Tena. Hesecomocts https:// m.edscl)lo.ru/ff0a1778
26 CrnoxeHne OByX CHJI, HAITPABICHHBIX 110 OTHOM bubmmoreka LIOK
npsiMoii. PaBHOICHCTBYOIIAsT CHIT https://m.edsoo.ru/ff0ala70
27 Pem"eHHe 3aaa4 no teme "PaBHoaelcTBYIOIIAs
CHII
28 Cuna tpenus u e€ Buapl. TpeHue B mpuposie u bubmmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopHas pabora «3yuenue
29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bubmmoreka [IOK

CHJIbI JaBJICHUSA U XapaKTepa
COIIPUKACAIOIINXCA HOBerHOCTefI»

https://m.edsoo.ru/ff0alcc8



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
https://m.edsoo.ru/ff0a1778
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Pemenue 3agau Ha OIIPEACIICHUC

30 PaBHOACHUCTBYIONIEH CUIIBI
Pemenne 3agau mo remam: «Bec Tenay,
31 «['padpmueckoe n3obpaxkenne cuim», «CUibIy, BH6H,HOTCKa LOK
” https://m.edsoo.ru/ff0alde0
«PaBHOZIENCTBYIOIIAs] CHIDY
Kontponsnas pabora mo Temam:
39 «MexaHnueckoe JBIKeHHEy, «Macca,
IJIOTHOCTBY, «Bec Tenay, «["padudeckoe
n3obpaxenue cuiny, «CHITbD)
33 Harnenue. CriocoObl yMEHBIIICHUS U bubnuoreka I[JOK
YBEIIMYCHUSI TABJICHHSI https://m.edsoo.ru/ff0a20a6
34 JlaBnenne raza. 3aBUCUMOCTh JTABJICHUS Ta3a OT bubmoreka [IOK
00béMa, TeMITepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHust TBEPABIMU TENAMH, bub6mmoreka IJOK
JKAKOCTSMU Y razamu. 3akoH Ilackamns https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHE B *KUJIKOCTH U T'a3e, BBI3BAHHOE bub6mmoreka IJOK
JEHCTBHEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenne 3amad mo Teme «JlaBieHue B bubmmoreka IJOK
KUIKOCTH M raze. 3akoH ITackaims» https://m.edsoo.ru/ff0a2826
bu6mmoreka IJOK
38 Coobmarompecs cocyms! https://m.edsoo.ru/ff0a2970
39 Iunpasiuuecknit mpecc bubmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopiiiHeBOM KUAKOCTHBIN HACOC
a1 ATtMocdepa 3eMiH ¥ IPUYUHBT €€ bubmmoreka [IOK
CYIIECTBOBAHHSI https://m.edsoo.ru/ff0a2b5a
Bbubnuoreka IJOK
42 Bec Bo3ayxa. ATMochepHOe naBieHne https://m.edsoo.ru/ff0a2b5a
43 Nsmepenne atmocdepHoro nasnenus. OmbIT bubmmoreka [JOK
Toppuyemiu https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTb aTMOC(EPHOr0 JaBIICHUS OT bubmmorexa LJOK
BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmocdepHoe naBieHne bubmmorexa LJOK

Ha Pa3/IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenue 3anad o teme " AtmochepHoe

46 "
JIaBJICHHE
47 JlelicTBHE )KHIKOCTH U Ta3a Ha MOTPYKEHHOE B Bbubmoreka LJOK
HUX Telno. ApXHMe/IoBa CHJjIa https://m.edsoo.ru/ff0a3276
o | pmome o Cupemene 1 B LOK
i » ACHCTBYIOM https://m.edsoo.ru/ff0a33fc
TEINOo, IOTPYKEHHOE B KUIAKOCTbY
JlaGoparopHas paboTa 1o Teme
49 «HccnenoBaHue 3aBUCUMOCTH Beca Tena B BOJIE 1 bubnuoreka I[JOK
OT 00bEMa MOrpyYKEHHOW B KUIKOCTb 4aCTH https://m.edsoo.ru/ff0a3514
Tena»
bub6mmoreka IJOK
50 TInasanue Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas padora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOKH H 1
omnpezienenre e€ rpy30moa»EMHOCTH"
o | poeme s o e e o 10K
AYXOI ’ PA ’ https://m.edsoo.ru/ff0a3654
KUAKOCTEH U Ta30B»
53 KonTponbsHast pabora o teme «JlaBneHue
TBEPBIX Tell, )KUJIKOCTEH U Ta30B»
bu6mmoreka IJOK
>4 Mexanrieckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka LJOK
% MousocTs. EAMHHLE! MOLHOCTA https://m.edsoo.ru/ff0a3f82
56 Ypok-uccinenopanue "Pacyér MOIIHOCTH, 1
pa3BUBAaEMOM MpHU MoABEME N0 JeCTHUIIE"
57 IIpocteie Mmexanu3mel. Peiyar. PaBHOBecue cui
Ha phlyare
58 Masoparopman pasora <llccaenonarc 05 afimorexa [IOK
paropra p A ' https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS phlYaray
59 Pemenue 3amau mo teMe «Y CIOBUSI Bbubnuoreka LJOK
pPaBHOBECHS pbIUara» https://m.edsoo.ru/ff0a48a6
60 Koa¢dduumenT monesnoro neiictus 0.5
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MexaHu3ma. JlaboparopHas pabora
«U3mepenne KIIJ] HaK1OHHOM MJIOCKOCTH

61 Pemenne 3agay mo teme "Pabota, MOIIHOCTD, 1 bubaunoreka LIOK
KI1a" https://m.edsoo.ru/ff0a4c48
62 Mexanndeckas sHeprus. Kuneruueckas u 1 Bbubmmoreka LJOK
MOTEHIMAJIbHASI SHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKoH cOXpaHeHHs MEXaHUYECKOW YHEPTUU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCEPUMEHT T10 TEME
"DKcnepuMeHTaIbHOE OIpeaeeHIne
64 U3MEHEHNSI KHHETHYeCKOH U MOTEHIIMAILHON 1 1
OHEPruu Npu CKaTblBaHUH TEJIA 110 HaAKJIOHHOM
I0cKOCTH"
65 KontponbHas pabora o Teme «Pabora u 1
MOIITHOCTE. DHEPTHSD
66 PezepBHbIii ypok. Pabora ¢ Tekctamu o Teme 1 bu6mmoreka LIOK
"MexaHHUYECKOE ABIKEHHE" https://m.edsoo.ru/ff0adee6
PesepBHBIN ypok. PaboTta ¢ TekcTaMu 110 TeMe bubmoreka [IOK
67 " . . " 1 .
JlaBreHre TBEPIBIX TEIN, )KUIKOCTEH U ra30B https://m.edsoo.ru/ffOa4ffe
PesepBHBI ypok. Pabora ¢ TekcTaMu 110 TeMe
68 |, " 1
Pa6ora. MormtHOCTE. DHEPTHS
OBIHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Tema ypoka KonT I Hara 00 BaTeJIbHbI
/i Beero PoiibHble | HpakTHieckue | L.oyoyyy pasoBaTteJ e
padoThbI padoThbI pecypcebl
HOBHBIC I1 KCHUS M KYJISIPHO-
1 I?I:H:TquiKo(;JII(T)eoimn u ZzeoinTfm(z: 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5256
TOATBEPKIAECHUSA
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPIOro, KHUAKOTO M ra3000pa3HOro 1 bubnuoreka IJOK
COCTOSIHUII BelllecTBa https://m.edsoo.ru/ff0a540e
OOBbsiCHEHHE CBOMCTB TBEPIOrO, KUIKOIO U
4 ra3000pa3HOro COCTOSTHHIA BEIleCTBa Ha 1
OCHOBE ITOJIOXKEHUH MOJICKYJISIPHO-
KUHETHYECKON TEOpUU
5 Kpucramnueckue u aMmopHbIe Tela 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a5800
6 CmaurBaHuE U KA PHOCTD. 1 bubmmoreka [IOK
IToBEpXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacuupeHne U cKaTHE 1 bubsmorexa [TOK
https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsI3b TEMIIEPATYpPHI CO 1
CKOPOCTBIO TEIUIOBOTO JBMYKEHHUS YaCTHUII
9 Buytpennss sneprus. CriocoOsI H3MEHEHUS 1 bubmmoreka LIOK
BHYTPCHHEH YHEPTUH https://m.edsoo.ru/ff0a5c60
Bbubnuoreka IJOK
10 Buzel Tenonepenaty ! https://m.edsoo.ru/ff0a6412
11 Zfﬁgnzggif{ieel{fgfnoll;lgiKcT::f;s:; ZGH_ICCTB u 1 1 bubmuorexa LIOK
N https://m.edsoo.ru/ff0a65c0
MaTeprasoB B IENAX dSHEProcOepekeHus
12 KonuuectBo TemoTsl. Y aenbHas 1 bubmmoreka [IOK
TEMI0EMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHenue temnoBoro Oananca. TermmoodMeH 1 bubmmorexa LJOK

1 TCIIJIOBOC PABHOBECHC

https://m.edsoo.ru/ff0a7088
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JlaGoparopHas pabota "McciaenoBanue

14 SIBJICHHSI TEIJIOOOMEHA IIPH CMEIIMBAHUH brbimorexa [IOK
o Ha 1ip " https.//m.edsoo.ru/ff0a6a98
XOJIOOHOU M TOpsAYCH BOABI
Pacuer konmnyecTBa TEIIOTHI, HEOOXOAUMOIO
15 JUTS HarpeBaHUs TEJIa U BBIICIIEMOr0 UM IIPH
OXJIAKICHU T
JlaGoparopHas padora "OnpezaeneHue bubmuoreka IJOK
16 o " X
yACTBHON TEMIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprust TOIUTHBA. Y IeTbHAS TEIIOTa bubnuoreka IJOK
CrOpaHHsI https://m.edsoo.ru/ff0a7b5a
IlnaBnenue u oTBEp/IEBaHNE KPUCTALTNUECKHUX bubnuoreka IJOK
18 .
Ten. Y IenpHast TEIIoTa MIaBIeHUs https://m.edsoo.ru/ff0a71d2
19 JlaGoparopnas padora "OnpezeneHue bubnuoreka [JOK
yIeNbHON TEIIOTHI IIJIaBIIEHHS JIbIa" https://m.edsoo.ru/ff0a72fe
20 ITapoobpa3oBanue u KoHAeHcalus. Mcnapenne bubmorexa LIOK
poobp JICHCATI. P https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas Teniora
21 mapoo0pa30BaHUs U KOHICHCALIUH. bubmmoreka [IOK
3aBHCHMOCTD TEMITEPATYPHI KUIIEHHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(epHOTO JaBICHUS
Braxxnocts Bo3myxa. JlabopaTopHas pabora
22 "Onpenenexue f)[zil(ocmenbl:{oﬁ I;namﬁocm bubmorexa [IOK
P N https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Perrenue 3ana4 Ha onpeaeacHHE BIAKHOCTH
BO3/IyXa
[IpuHIMIEI pabOTHI TETIOBBIX ABUTATEICH.
24 [lapoBas TypOuHa. J[BuraTens BHyTpEeHHETO
CropaHus
o5 KIIJI TemoBoro mpuraress. TemioBeie Bbubnuoreka IJOK
JIBUTATEITH U 3aIUTa OKPYKAIOIICH CPeJIbl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHHS U MPEBPAICHUS SHEPTHH B
TEIJIOBBIX Mpolleccax
IToaroroBka K KOHTPOJIBHOH paboOTe IO TeEMeE
" A p P bubmmoreka [IOK
27 Tennossie sineHus. VI3MeHeHUe arperaTHbIX

COCTOSHHUH BeniecTna"

https://m.edsoo.ru/ff0a83f2
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Kontponbshas pabora no teme "TemnoBele

bubauoreka LIOK

28 SIBIICHUSI. 'I'/I3MeHeHI/Ie arperaTHbIX COCTOSHUIM https://m.edsoo.ru/ff0ag6ae
BEILIECTBA
29 Onekrpusanus Ten. J[Ba pona 3NMeKTpHYECKUX
3apsioB
30 Ypok-uccienoBanue "IMeKTpU3AIUS T 1
WHIYKUKEH U IPU COMPUKOCHOBEHUH"
31 BsaumogpelicTBue 3apspKeHHBIX TeNl. 3aKOH bubmoreka LJOK
Kysnona https://m.edsoo.ru/ff0a87e4
o BuGerea 0K
P - bHHI . https://m.edsoo.ru/ff0a8a0a
CYNEPHO3UIINH JICKTPUUESCKUX MTOJIer
33 Hocurenn smekTpuieckux 3apsijioB.
OnemeHTapHbIH 3apsia. CTpoeHue aToMa
[IpoBoAHVKH U AMIIEKTPUKHU. 3aKOH bu6mmoreka LIOK
34 .
COXPaHEHUsI AIEKTPHYECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenne 3ama4 Ha MpUMEHEHNE CBOWCTB bubmmoreka [IOK
35 .
DIIEKTPUIECKUX 3aPSIOB https://m.edsoo.ru/ff0a90cc
S b — Butmorea LIOK
Y ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JIeCTBHS AIIEKTPUISCKOTO TOKA bubmmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue "JleiicTBue
38 3JIEKTPUYECKOI'O IMOJIS Ha IIPOBOJHUKU U 1
JTUAIEKTPUKH"
39 DNEKTPUUECKUI TOK B METAILIAX, )KUIKOCTAX U bubmmoreka [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DnexTpudecKast Ienb U e€ COCTaBHbIE YaCcTH
M Cuua Toka. Jlaboparopnas padora "U3mepenue 05 bubnmmorexa LJOK
U pEryJIMpOBaHHE CHJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
Onekrpuyeckoe HanpsbkeHue. BoiasTmerp.
42 JlaGoparopHas pabota "M3mepenue u 0.5 bubmmorera [OK

pEeryiIupoBaHUE HANIPSKEHUs"

https://m.edsoo.ru/ff0a9e14
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ConpoTuBiieHUE TPOBOIHUKA. Y IETBHOE

bubmnoreka [IOK

43
CONPOTHBIICHHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas padota "3aBUCHMOCTb
44 3JIEKTPUYECKOT0 COMPOTUBIIEHUS TPOBOIHUKA bubmuoreka ITOK
OT €ro JJIMHBI, TUTOMIAI{ TTOMIEPEYHOr0 CEYeHHSI https://m.edsoo.ru/ff0aa738
1 MaTepuayia”
3aBUCHMOCTh CHJIBI TOKA OT HAIPSDKEHUSI. bubmuoreka IJOK
45 i
3akon OMma Juis y4acTKa IenH https://m.edsoo.ru/ff0aa44a
JlaGoparopnas pabora "MccienoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UAYIIIETO Yepe3 bubnuoreka IJOK
PE3UCTOp, OT COMPOTHUBJICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHHs Ha pesucrope”
47 [NocnenoBaTenbHOE W TApAIIETBHOE
COE/IMHEHUS TIPOBOJTHUKOB
JlaGoparopnas pabora "IIpoBepka npaBua
48 CJIO’KEHMS HAIIPSHXKEHU npu bubmoreka [IOK
MOCIIEA0BATEILHOM COEMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ncTopoB"”
JlaGopartopHas pabota "IIpoBepka npaBuia s
49 CHJTBI TOKA TIPH MapajieIbHOM COCIIHHCHUH bubmorexa HOK
" https://m.edsoo.ru/ff0aadle
pE3UCTOPOB
50 Pemenne 3amay Ha mpuMeHeHne 3akoHa OMa bubmoreka [IOK
IUTSL PA3IMYHOIO COEAMHEHMS TPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pab6oTa 1 MOIITHOCTE DJIEKTPHIECKOTO TOKA. bubmmoreka [IOK
3akon Jlxoyis-JleHia https://m.edsoo.ru/ff0ab124
52 Jlaboparopnas pabora "Onpenenenue paboTel bubmmoreka [JOK
M MOIITHOCTH 3JICKTPUIECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DnekTpuYecKue ey | OTPEeOUTEn
53 3JIeK Tpl/lqecxoﬁ 3HHe THUU B 6€>1T Kopotkoe bubmorexa LHOK
P P Y- Bop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IMoaroroBka kK KOHTPOJIBHOM padOTE MO TeMe
54 "DnexTpruyeckue 3apsasl. 3apsKEHHBIE Tena U bubnmmorexa LJOK
nx B3auMogaercTBus. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
3JEKTPUYECKUH TOK"
55 KontponbHas pabora no Teme "DnekTpuieckue bubmmoreka LJOK
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3apsiibl. 3apsHDKEHHBIE Tella U UX
B3auMOieHCTBUS. [IOCTOSIHHBIN 3IEKTPUUCCKUN
TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTosiHHBIE MATHUTBI, UX B3aUMOJICHCTBHE 1
57 Ypok-uccnenopanue "M3yuenue momnei 1 1 bubmuoreka ITOK
ITOCTOSIHHBIX MAarHUTOB" https.//m.edsoo.ru/ff0ac3d0
MarnuTtHoe nojie. MarauTHoe mojie 3eMiia 1 bubmaunoreka [IOK
58 1 .
€ro 3HaueHue sl )KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OmneIT OpcTeaa. MarHuTHOE ToJie
59 3JIEKT I/IPIGCKI([)FO ToKka MarHuTHoe 1ojie 1 brbmmorexa LHOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKHA C TOKOM
[IpuMeHeHue 3JIeKTPOMAarHuTOB B TEXHHUKE.
60 H§6o aTopHas aGfTa "Usyuenne nelcTBUS 1 0.5 bubmmorexa LIOK
PaTOPHAA P v A N ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO IT0JIsl Ha MMPOBOJHUK C TOKOM
DJIEKTPOABUTaTENb TIOCTOSIHHOTO TOKa.
Hcnonp3oBaHue 3€KTPOIBUTATEIICH B
KTpOAL bu6mmoreka IJOK
61 TEXHUYIECKUX YCTPONCTBAX M HA TPAHCIIOPTE. 1 )
" https://m.edsoo.ru/ff0ac86¢c
JlaGoparopnas padora "KoHcTpynpoBaHue u
H3y4eHue paOdoThI DIIEKTpoABUTaTeNs"
62 OmerTer @apasmest. 3aK0H JISKTPOMArHATHOM 1
unaykuuu. [Ipasuno Jlenna
OnexTtporeneparop. CrocoOsI momydeHus
63 INEKTPUIECKOW SHEPTUU. DIEKTPOCTAHITUH HA 1
BO300HOBIISIEMBIX HICTOUHUKAX SHEPTHHU
64 [ToaroroBka Kk KOHTPOIHHOHW paboTe IO TEME 1
"DNIeKTpUYECKUE U MArHUTHBIEC SIBJICHUS"
KonTponsHas paboTa o TeMe "DneKTpudecKue bubmmoreka [JOK
65 " 1 )
W MarHATHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHbIit ypok. Pabora ¢ Tekctamu 1o Teme 1 bubmmoreka [JOK
"TensioBbIe sIBICHHS" https://m.edsoo.ru/ff0acc5e
PesepBHbIit ypok. Pabora ¢ Tekctamu o Teme bubnmmorexa LJOK
67 "TIOCTOSIHHEIH 2JIEKT i TOK" 1 https://m.ed /ffOacd
PUYECKHN TOK ttps://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. Pabora ¢ Tekctamu o Teme 1
"MarauTHsbI€e siBJIeHUA"
OBILIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME 68 145
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9 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe UG pPOBBIE

Ne Hara
o/ Tema ypoka Beero Koutpoabhusle | IlpakTudeckue W3yueHust obpa3soBaTejbHbIE
padoThbI padoThbI pecypcebl
1 MexaHunueckoe IBuxeHrne. MarepruaiibHas 1
TOYKA
2 Cucrema otcuera. OTHOCUTEIBHOCTh 1 bubnuoreka I[JOK
MEXAHUYECKOTO IBVKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOTMHENHOE ABUKEHUE 1 brbmmorexa LHOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIMHENHOE IBUKEHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHeliHOE paBHOYCKOPEHHOE JBUKEHHUE. 1 bubmmoreka LIOK
Yckopenune https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOTMHEHHOT O
6 PaBHOYCKOPEHHOr0 ABKeHus. ['paduk 1
CKOPOCTH
7 | Joomemnn rent nom pammoycropemmon ; ! Bumtorexa LIOK
yexop PH paBHOYCKOp N https://m.edsoo.ru/ff0adb18
JBHYKEHHMH 110 HAKJIOHHOM IIOCKOCTH
8 CsobOoanoe nagenue teia. Onbitel [Nanunes 1
O | Tiepmon n macrara oopomaenma sancinan 1 ] bu6mmorera LIOK
PHOZL patit ' https://m.edsoo.ru/ff0ael76
YTII0Basg CKOPOCTH
10 LleHTpOCTpEMHUTENBHOE YCKOPEHUE 1
N Bbubnuoreka IJOK
11 [lepBerit 3akoH HproToHa. BekTop cuibt 1 https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HetoTona. PaBHoneicTByromas 1 bubmmoreka [JOK
cuia https://m.edsoo.ru/ff0ae72a
N bubmmoreka [IOK
13 Tperuii 3akoH Hetotona. Cynepno3unus cui 1 https://m.eds00.ru/ff0ac982
14 Pemenue 3aga4y Ha MpUMEHEHHE 3aKOHOB 1 Bbubnuoreka LJOK
Herorona https://m.edsoo.ru/ffOaeb6c
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bubmnoreka LIOK

15 Cuna ynpyroctu. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3a1a4 no teme «Cuiia ynpyroctu
17 JlaGoparopHas padorta «OnpeneneHue bubmuoreka IJOK
’KECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
Bbubmoreka LJOK
18 Cua Tperns https://m.edsci.ru/fanf738
19 Pemenne 3amau mo Teme «Cuiia TpeHUS BHGH,HOTeKa OK
https://m.edsoo.ru/ff0afa26
20 JlaGoparopnas padora "OnpezeneHue bubnuoreka [JOK
KO3 PHIIMEHTA TPEHHUS CKOJIbKEHHUs" https://m.edsoo.ru/ff0af8be
21 Pemenne 3aymad mo Teme "3akonsl HeroToHA. bubmmoreka IJOK
Cuuia ynpyroctu. Cuna tpenus’" https://m.edsoo.ru/ff0afb8e
29 Cuia TSHKECTH | 3aKOH BCEMHPHOTO TATOTEHUS. bubmoreka [IOK
Y ckopeHne cBOOOTHOIO MaCHHs https://m.edsoo.ru/ff0af044
Ypok-koudepennus "JIBUKeHNE T BOKPYT
23 rpaBuTalioHHOro 1eHTpa (CoaHeuHas
cucrema). ['amaktuku"
24 Pemrenne 3amad mo teme "Cuia TSHKECTH U bu6mmoreka IJOK
3aKOH BCEMHMPHOI'O TATOTEHUs" https://m.edsoo.ru/ff0af5f8
o5 [TepBast kocMudeckas ckopocTb. HeBecoMocTh bubmmoreka [IOK
U TIEPErpy3KH https://m.edsoo.ru/ff0af33c
o |Pamonene Al o, Ao B 0K
SAKpEILTEHHOM 0CHI0 BPATIICHTA https://m.edsoo.ru/ff0afe36
27 MowmenT cuibl. LleHTp TsDKecTH
28 Pemrenrne 3amad mo Teme "MOMEHT CHUITBL. Bbubnuoreka IJOK
LlenTp TsDKRecTH" https://m.edsoo.ru/ff0b02b4
o | Pms ko e o B LOK
e https://m.edsoo.ru/ff0b0408
30 KonTponsnas padora o teme "MexaHudeckoe bubmmorexa LJOK
nBUXeHue. Bzaumopelicteue ten" https://m.edsoo.ru/ffOb06ec
31 Nwmnynsc Tena. UMImynec cuitbl. 3aKoH bubmmoreka [JOK



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXPaHEHHS UMITYJIbCa. YIIPYToe U HEYIIPYyroe
B3aNMOJICHCTBHE

https://m.edsoo.ru/ffOb07fa

Pemenne 3ama4d o Teme "3akoH coxpaHEHUs

bubaunoreka LIOK

32 umyibca' https://m.edsoo.ru/ff0b096¢
33 VYpok-koH}pepennus "PeakTHBHOE ABMKEHUE B
MIPUPOJIE U TeXHUKe"
Bbubmoreka LJOK
34 Mexannueckasi paboTa U MOIIHOCTb https://m.e dscl)_}).ru [£f0b0as4
35 PaGota cuitel TsKECTH, CHITBI YIPYTOCTH U bubmoreka LJOK
CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas padota «OnpeneneHue padoThl
36 CHJIBI TPEHHS TIPY PAaBHOMEPHOM JIBUYKECHUH
Tela 10 TOPU3OHTAIBLHON MTOBEPXHOCTH
37 Css3b 2HEpruu u pabotsl. [loTeHnaapHas
SHEpTHUs
38 Kunernueckas sueprus. Teopema o bu6mmoreka LIOK
KHHETHYECKOM DHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHUS YHEPTUU B MEXaHUKE
40 JlaGoparopHas pabota «/3ydeHue 3aKoHa bubnuoreka I[JOK
COXPaHEHHS SHEPTHID) https://m.edsoo.ru/ffOb12fe
M KonebaTenbHOE ABMIKEHHE U €TI0 bu6mmoreka IJOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoinedaHus. BeIHyKIeHHbIe bubmmoreka LIOK
konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTUyecKuil U IPYKUHHBIA MASITHUKU
| e e s Busorea 10K
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpariienne sHEPTUU NPH MEXAHUUECKUX
KOJIeOaHUSIX
Jlaboparopnas padorta «OnpeneneHue 4acTOTh bubmmorexa LJOK
46 1 Teprojia KoeOaHHii PY)KUHHOTO MasiTHUKA https://m.edsoo.ru/ff0blaec
47 JlaGoparopnas pabora «I[IpoBepka bubmmorexa LJOK

HE3aBHUCHMOCTH IIepuoJia KosieOaHui rpysa,

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

Mexanuueckue BOIHBI. CBOHCTBaA

48 MexaHnuueckux BoJH. [IpomonbHbie 1 Eubrmorexa [OK
P https://m.edsoo.ru/ffOb21fe
MTOMEPEYHBIC BOJIHBI
49 Ypok-koHpepenius "MexaHUu4eCKue BOJTHBI B
TBEPAOM Tene. CeiicMudecKne BOTHBI"
50 3Byk. PacnpocTpaHeHue u oTpakeHUe 3ByKa
51 Ypok-uccnenoranue "HabmtoaeHue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUH pe30HaHC
53 VYpok-koH(pepernus "YIbTpa3ByK 1 HHPpa3ByK bu6mmorexa LIOK
B IIPHPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
54 "3aZII(OHI)I coxX aHeHI/II:)SI MexarlfnquKHe bubamorexa [OK
P " https://m.edsoo.ru/ff0b25f0
KOJICOAHHS M BOJIHBI
KonTponsHas pabota 1mo TeMe "3aKoHbI
55 coxpaHeHus. MexaHn4decKue KoueOaHus u
BOJHBI"
56 DNEKTPOMArHUTHOE TT0JIE. DIIEKTPOMATrHUTHBIC bubmmoreka [IOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoMCTBA 3JIEKTPOMArHUTHBIX BOJIH
Ypok-kordepenmus "llkana
58 3nrc)31< OME?;HFI)/ITHILD( BoH. Vcronb30Banme bubmorexa HOK
P ' N " https://m.edsoo.ru/ff0b2fe6
9JIEKTPOMArHUTHBIX BOJH JIJISI COTOBOM CBSI3U
Ypok-uccnenopanue "M3yueHue cCBOUCTB
59 3npel< OMaFIfI/ITHLIX BOJ'IHy: TTOMOIIIHIO bubmmorexa [IOK
™ o m https://m.edsoo.ru/ff0b2c6¢c
MOOWIBHOTO TenedoHa
60 Pemennve 3amad Ha onpezieNieHre YacTOThl U
JUTMHBI DJIEKTPOMArHATHOW BOJIHBI
61 OnexTpoMarHuTHas npupoja csera. CKopocTb bubmmorexa LJOK
cBera. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cera. Ipsmonuneitnoe bubmmorexa LJOK

pacnpoctpaneHue cBera. 3atmeHusi ConHua u

https://m.edsoo.ru/ff0b3658
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JIyHbI

3aKkoH OTpaXCHUs CBCTA. 3ep1<aJ1a. Pemenne

bubmnoreka LIOK

63 3aJa4 Ha IPUMEHEHHE 3aKOHA OTPAYKCHHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBera. 3aKOH MPETOMIICHUS Bbubmmoreka LJOK
cBera https://m.edsoo.ru/ffOb3aea
s | pommoe mypasues rpuxene ery Bt LOK
yp https://m.edsoo.ru/ffob3c5c
OTPAKCHUA B ONTUYCCKUX CBECTOBOAAX
JlaGoparopHas pabora "MccinenoBanue
66 3aBHUCHMOCTH yTJIa MPEJIOMJICHHUS CBETOBOI'O
Jy4a OT yrjla TaJieHus Ha TpaHuIle "BO3IyX-
crexino""
Ypok-koudpepennus "Mcmonbp30BaHNE MTOTHOTO
67 BHYTPCHHETO OTPAXCHUA: CBETOBOKI,
ONITHKOBOJIOKOHHAS CBS3h"
bu6mmoreka IJOK
68 JIun3zel. OnTryecKas Cujia JIMH3bI https://m.edsoo.ru/ffob3f2c
69 [MocTpoeHune U300pakeHU B THH3aX bubmorexa HOK
P p https://m.edsoo.ru/ff0b444a
o | sk o O B 10K
Y p " https://m.edsoo.ru/ff0b4206
coOMparoIei JTNH3BI
71 Ypok-kordpepeHnus "OnTHIecKue JINH30BBIC bubmmoreka [IOK
mpubope" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onTHueckast cucreMa. 3peHue bubmorexa [IOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koadepenmus "ledexts 3penus. Kak
COXPaHUTh 3peHue"”
o | Bonememe Seror e » e, o B 10K
’ p H ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBera
Jlaboparopnas padora "OmnbITHI 110
75 Pa3IOXKEHHIO OEIIOTo CBETa B CIEKTP U bubmmoreka [IOK

BOCIIPHUATHIO IIBETA MPEIMETOB MIPH UX
HAOJI0ICHUH Yepe3 IBETOBbIC PUILTPHI"

https://m.edsoo.ru/ff0c0e2a
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VYpok-npaktukyM "BonHOBBIE CBOMCTBA CcBETa:

76 Jucnepcst, uHTepdepenys u qudpaxums”
77 OnwiTel Pe3epdopaa v mianerapHas MOACHb bubnuoreka IJOK
aroma https.//m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 HcnyckaHue 1 MOTJIOUIEHUE CBETa aTOMOM. Bbubmoreka LJOK
KBantsl. JIuHei4aTbie CIEKTPbI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabimoqeHrne crieKTpoB bubnuoreka IJOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI Eubmorexa [JOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue aToMHOro siipa. HykiioHHast Mozienb BHGH,HOTeKa HOK
https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE peBpanieHus. M3oTomns BHGH,HOTeKa LOK
https://m.edsoo.ru/ffO0clald
84 Pemrenue 3aga4 mo teme: "PagnoakTHBHBIE bubmmoreka IJOK
mpespamieHus’” https://m.edsoo.ru/ffOclb4a
85 [lepuon monypacmnaaa
86 Ypok-koadpepeHnus "PamnoakTHBHEIC bubmmoreka [IOK
H3IYUIEHHUS B IPUPOJIE, MEAUITNHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 Snepubie peaknny. 3aKOHBI COXpaHECHUS bubmoreka [IOK
3apsI0BOTO M MAaCCOBOT'O YHCEN https://m.edsoo.ru/ffOc1c58
88 DHeprHsi CBSI3M aTOMHBIX siiep. CBsA3h MacCHl U bubmoreka [IOK
SHEPTHUHU https://m.edsoo.ru/ffOcld7a
89 Pemenne 3agad o Teme "SnepHsie peakuun”
90 Peakiuu cunTesa u aenenus saep. Mcrounuku bubmmoreka [JOK
sreprun CosHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-kordepenmus "SnepHas sHEPTreTHKA.
91 JleficTBHS palnoaKTHUBHBIX N3ITyYeHUN Ha
JKUBbIE OPTaHU3MBI"
[TomroroBka K KOHTPOJIBHOM paboTe 1Mo TeMe
92 "DIeKTpOMarHuTHOE IMOJIE. bubmmorexa LJOK

ONEeKTpOMArHUTHbIE BOJIHBL. KBaHTOBBIE
SIBJIEHUS"

https://m.edsoo.ru/ff0c223e
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Kontponbshas pabora o Teme
"DeKTpOMarHuTHOE MOJIe.

93 1
DNeKTpOMarHUTHEIE BOJTHBEL. KBaHTOBBIC
SIBJICHUS"
94 [ToBTopenue, obobmeHue. JlabopaTopHbie 1 1 Bbubmmoreka LJOK
pabotsl 1Mo Kypcy "B3anmoseiicteue Ten" https://m.edsoo.ru/ff0c245a
5| pacaemm  ascctmene s 10 Tene ) Butimaorexa LIOK
" " https://m.edsoo.ru/ff0c2572
TennoBble IPOLECCHI
96| pacemmun  ascetmene s 10 Tene ) Bubmiorera LIOK
b N https://m.edsoo.ru/ff0c2a22
KIIJI TerioBBIX ABUTATENCH
[ToBTOpenue, o6obmeHNE. Penenne Butmorexa [IOK
97 pacuUeTHBIX M KaueCTBEHHBIX 3aJ1a4 110 TEME 1 .
" " https://m.edsoo.ru/ff0c2b30
KII/I 31exTpoycTaHOBOK
98 [loBTOpenue, ob6o6menue. JlabopaTopHabie 1 1 bu6mmorexa LIOK
pabots Mo Kypcy "CBeToBbIE sBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, obodmenue. Pabora ¢ Tekcramu bubmmoreka [IOK
99 n " 1 .
Mo TeMe "3aKOHBI COXPAHEHHSI B MEXAHHKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, obodmenue. Pabora ¢ Tekcramu 1 bubmmoreka [IOK
o TeMe "Komebanus v BOTHEL" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, obodmenue. Pabora ¢ Tekcramu 1 bubmmoreka [IOK
o reme "CBeToBbIC siBICHHS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, obodmenue. Pabora ¢ Tekcramu 1
o TeMme "KBaHTOBas W smepHas Gpuzuka'
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 27
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






