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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢pu3uKe Ha ypOBHE OCHOBHOI'O 00IIET0 00pa30BaHMs COCTaBICHa HA OCHOBE IOJIOKEHHH
U TpeOOBaHMU K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTENbHOW MPOrpamMMEl,
npeacraBieHHbx B PI'OC OO0, a takxke ¢ yuéroMm ¢enepaibHON pabouei mporpaMMbl BOCIIUTAHHUS U
Konnenuuu npenopaBanus yaeOHoro npeamera «Duznkay.

Conep:kaHue mporpaMMmbl 1O (H3MKE HaNpaBiIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
TPaMOTHOCTH OOYYaIOLIMXCSl M OpraHu3alMio W3ydeHHs (U3MKM Ha JesTeNbHOCTHOW OcHOBe. B
nporpaMMe Mo (pHU3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeAMEeTa B pealu3aluyd TpeOOBaHHIMA
OI'OC OO0 K mIaHMpPYEeMbIM JIMYHOCTHBIM W METalpeAMETHBIM pe3ylbTaTaM OOYyUeHHS, a TaKKe
MEKIpPEJAMETHBIE CBS3U €CTECTBEHHO-HAyYHBIX YYEOHBIX IPEIMETOB Ha YpOBHE OCHOBHOI'O OOIIETO
00pa3oBaHusl.

[IporpaMma 1o Qu3KKe yCTaHABIMBACT paclpelelieHne YueOHOro MaTepraa 1o rojam o0y4eHust
(mo kjaccam), mpeiaraer MPUMEPHYIO TOCIEI0BaTeNbHOCTh M3Y4EeHUS TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS PEAMETHOTO COJIEPIKaHUS U yYETE BO3PACTHBIX 0COOEHHOCTEH 00ydJatoInXCs.

[IporpamMma mo ¢usuke pazpaboTaHa ¢ LENBIO OKa3aHUS METOAWYECKOH IMOMOIIM YYUTEN0 B
CO3JIaHMU pabouell MPOrpaMMbI IO y4eOHOMY HPEAMETY.

®dusnka SBISETCS CHUCTEMOOOPA3yIONMM JUIsSi E€CTeCTBEHHO-HAYYHBIX YYEOHBIX NpPEJIMETOB,
MTOCKOJIbKY (PH3HUECKUE 3aKOHBI JIGKAT B OCHOBE IPOLIECCOB M SIBJICHUM, U3y4aeMbIX XUMHEH, OHOJIOTHEH,
acTpoHOMHer M (u3nueckod reorpaduieli, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
npefocTaBisieT Hanbolee siCHbIe 00paslibl MPUMEHEHHS HAyYHOTO METO/a MO3HAHHS, TO €CTh CI0co0a
MTOJTyYEeHHsI IOCTOBEPHBIX 3HAHUH O MHpE.

OnHa U3 TIIaBHBIX 3a]1a4 Gu3ndeckoro oOpa3oBaHus B CTPYKType 00Iero oopa3oBaHusi COCTOUT B
(hopMUpPOBaHUH €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH M MHTEpeca K HayKe y 00ydaronuxcs.

Wzydenne (¢u3ukm Ha  06a30BOM  ypOBHE  TMpEANONaraeT  OBJaJ€HHE  CIEAYIOMIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOINMHU €CTECTBEHHO-HAYIHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHSI,
OLIEHUBATh M IOHIMAaTh OCOOEHHOCTH HAYYHOTO NCCIIEIOBAHNS;
HMHTEPIPETUPOBATH JaHHBIE U MCIIOIb30BaTh HAYYHbIE JOKA3aTeIhCTBA IS ITOMyYEHHs BHIBO/IOB.

Henn n3ydenust Gpu3nKu HA YPOBHE OCHOBHOT'O 00IIero obpazoBaHus ompeneneHsl B KoHmenmun
mperogaBanus  yueOHoro mnpeamera «Pum3mka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Qenepanny, peann3yIONMX OCHOBHBIE 00I1e00pa30BaTeNbHBIE MPOTPAMMEI, YTBEPXKIEHHON pelIeHreM
Komrernn MunmcrepcTBa mpocBemenns Poccuiickoit @enepanun (mpoTokon oT 3 mekadpst 2019 1. Ne
[IK-4BH).

enn nzyyenus: Gu3uKu:

MpHOOpEeTeHre WHTepeca W CTPEMJICHHS OOYYarOIIUXCs K HAYIHOMY W3YYEHHUIO MPUPOBI, Pa3BUTHE WX
WHTEIUIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPENCTABICHUH O HAyJYHOM METO/A€ TO3HaHWA ¥ (POPMHUPOBAaHWE HCCIENOBATENBCKOTO
OTHOIIIEHUS K OKPYXKAIOIINM SIBIICHHSIM;

(hopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3y4YeHHUS OCHOB CTPOSHHS MATEpPHH H
(hyHIIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

(hopMupoBaHUE TPEACTABICHHUN O PONU (DU3MKHU ST Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHH;

pasBUTHE TIPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymell mTpodecCHOHANBFHONW eSITEIhHOCTH,
CBSI3aHHOM ¢ (PM3MKOM, TOATOTOBKA K JabHEUIIIEMY OOyUSHHIO B 3TOM HAIIPABIICHUH.

JocTtmwkenue 3TUX 1eneil mporpaMMbl 1o (JU3WKe Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUA
o0ecrieunBaeTcs pereHNneM CIeIyIoINX 3a1a4.
npuoOpeTeHne 3HaHUK O JUCKPETHOM CTPOEHUH BELIECTBA, O MEXAHUYECKUX, TEIIOBBIX, SJIEKTPUUECKUX,
MarHUTHBIX ¥ KBAHTOBBIX SBJICHUSX;



MPUOOPETCHNE YMEHUH OIMUCHIBATh U OOBSICHATH (PM3MYCCKHUE SBIICHUS C MCIOIh30BAHUEM TMOJTYYCHHBIX
3HAHUN;



OCBOCHHE METOJIOB PEUICHHUs] MPOCTEHIINX PAacUETHBIX 3aJau C MCIOIb30BaHMEM (U3NYECKHX MOZCIeH,
TBOPYECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 3a7a4;
pa3BUTHE YMCHMI HAOJIOATh MPUPOJHBIC SBJICHUS WM BBHITONHSITH OIBITHI, JaOOpaTOPHBIC PadOTHI U
JKCTIIEPUMEHTAILHBIE UCCIIEIOBAHNUS C UCTIOIB30BAaHUEM M3MEPUTENBHBIX TPUOOPOB;
ocBOeHME TpuéMOB PabOThl ¢ MHMOpMaluell (U3MYECKOro COACPIKAaHMS, BKIOYas HH(DOpMAIHI0 O
COBPEMEHHBIX JIOCTIKEHUIX (PU3MKH, aHATM3 U KPUTHUECKOE OlICHUBaHNE HH(OpMAIIUH;
3HaKOMCTBO cO cdepamu podeccHoHaIbHON AITENHLHOCTH, CBSI3aHHBIMU C (PU3UKON, U COBPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAHHBIMHU Ha JOCTH)KEHUSIX (PU3NUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIl YpOBEHb) Ha YPOBHE OCHOBHOI'O 0O0IIIEr0 00pa30BaHUs OTBOAUTCS
238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezento), B 8 kiacce — 68 4acoB (2 yaca B HEIENI0), B 9
kiacce-1024aca (3 gaca B HEIEMIO).

[pennaraemerii B mporpamme 1o Gusuke nepedeHb J1ad0paTOPHBIX PabOT U ONBITOB HOCHT
PEKOMEHIaTENbHBIA XapakTep, YUYUTEIb JelnacT BHIOOp MPOBEIeHHUS JIA00OPATOPHBIX pabOT U OMBITOB C
y4€TOM WHAMBHIYAIBHBIX OCOOEHHOCTEH 00yUaromuXxcs, CIMCKa dKCIEPUMEHTALHBIX 3a]aHuH,
MpeAaraeMeIX B paMKaX OCHOBHOT'O TOCY/IapCTBEHHOTO 9K3aMeHa 1o (usnke



COJAEPKAHUE OBYUYEHUSI
7 KIIACC Pa3nen 1. ®u3uka u eé posib B I03HAHUU OKPYKAIONIEr0 MUPA.

®dusuka — Hayka o pupoje. SBnenus npupoasl. Ousnyeckue SBICHUS: MEXaHUIECKUE, TETUIOBEIC,
ANEKTPUYECKHE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Odusnueckue BenuunHbl. M3Mepenne pusndeckux BenndnH. Ousnyeckue npudopsl. [lorpemHocts
u3MepeHuid. MexayHapo/iHasi CUCTEMa €IUHHII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAYKH M3Y4YalOT NpUpPOAy. EcTecTBeHHO-HAaydHBIH METO[
MO3HAHUS: HAONIOJICHUE, TMOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABIDKEHHE THUIIOTE3, JKCIEPUMEHT IO
MPOBEPKE TUIOTEe3, 00bSICHEHUE HaOIroaaeMoro seieHus. Onrucanue GU3NUECKUX SBICHHA C TTOMOIIBIO
Mozenen.

Hemoncmpayuu.

MeXElHI/I‘IeCKI/Ie, TCIUIOBBIC, SJICKTPUYCCKUE, MAI'HUTHBIC, CBETOBLIC SABJICHUA.

dusnueckre nprudopsl U MPOIeIypa MPSIMbIX H3MEPEHUH aHAIOTOBBIM U IIM(POBBIM IPHOOPOM.
Jlabopamopnsie padbomut u onvimol.

OnpezeneHue HeHbI JeJICHUS KaJIbl U3MEPUTEILHOTO Ipruoopa.

N3mepenne paccTosHUMN.

Uzmepenne o0bEéMa )KUAKOCTH U TBEPAOTO TENA.

Onpeznenenre pa3MepoB MaJbIX TeJl.

I/I3MepeHHe TEMIIEPATYPHI ITPU ITOMOIIH KUAKOCTHOI'O TEPMOMETPA U JaTYUKA TEMIIEPATYPHI.

[IpoBeneHne wccienoBaHWs 1O TPOBEPKE THUIIOTE3Bl: JANbHOCTh TMONETAa IIApWKa, ITYIIEHHOTo

TOPU30HTAIBHO, TEM OOJbIIIE, YeM OOJIbIlIe BBICOTA ITyCKa.

Paznen 2. [lepBonayanbHble CBeIeHHS 0 CTPOEHUM BellecTBa.

CTpOGHI/Ie BEIIECTBA: aTOMBI U MOJICKYJIbI, UX Pa3MEpPhI. OHBITBI, JOKa3bIBAKOIUE JUCKPETHOC
CTpOEHHE BEIIeCTBa.

JBmkenue dactuil BemecTBa. CBsA3b CKOPOCTH IBMIKEHUS YACTHI] ¢ TEMIIEpaTypoil. bpoyHOBCKOE
NBIDKEHHE, MU y3us. BaanMoneiicTBre YacTull BelecTBa: MPUTHKEHUE U OTTAIKHBAHUE.

ArperatHble COCTOSHHS BEIIECTBA: CTPOEHUE Ta30B, XKUAKOCTEW W TBEPABIX (KPHUCTATLUTUYECKUX )
Ten. B3amMocBS3p MeEXIy CBOWCTBAMH BEIIECTB B pa3HBIX AarperaTHBIX COCTOSHUAX H X
ATOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHHN BOJIBI.

Hemoncmpayuu.

HaGmonenrie 6poyHOBCKOTO JBUKEHUSI.
Hab6monenne nuddysnmn.
HaGmonenne sinenmnii, 00BICHIIOMNXCS MPUTSDKEHHEM HITH OTTaIKMBAaHWEM YaCTHIT BEIIECTBA.

Jlabopamopnuvie pabomol u onvimol.

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

Paznen 3. /IBukeHue u B3auMojieiicTBue TeJl.

Mexanuueckoe IBH)KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABmxkeHue. Ckopoctb. CpenHsis
CKOpOCTB TP HEPaBHOMEPHOM ABIKEHUU. Pacu€r myTu 1 BpeMeHH IBUKESHHUS.

SBnenue mHepuuu. 3aKOH MHEpUUH. B3aumopelcTBue Tel KaK NPUYMHA HU3MEHEHHUS CKOPOCTHU
IBWOKeHUs Ten. Macca Kak Mepa wHepTHocTH Tena. I[lnmotHocTh BemecTBa. CBSI3p IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJT B €IUHUIIE 00BhEMA BEIIECTBA.

Cuna kak XapakTepUCTHKa B3auMonedcTBus Ten. Cuima ynpyroctd u 3akoH I'yka. V3mepenue
CHJIBI C TIOMOIIBIO JWHAMOMeTpa. SIBiieHWe TATOTeHHS M cuia TsokecTd. CHila TSDKECTH Ha JAPYTHX
mnaHerax. Bec Tema. HeecomocTh. CroXeHHE CUJI, HAIOpaBIEHHBIX 110 OJHOW IPSIMOM.
PaBropelicTByromas cwin. Cuna tpenus.. TpeHue CKOJIBKEHUS W TpeHHe MOKOA. TpeHre B NpHUpOIe U
TEXHUKE,

emoncmpayuu.

Habimoienrie MexaHnuecKoro ABMXKEHUS Tena. M3mMepeHne CKOpOCTH MPSAMOIMHEWHOTO JIBUKCHUS.



Habnronenue siBneHust HHEPIHH.

Habnronenue n3ameHeHusi CKOPOCTH MIPH B3aUMOACHCTBUH Tell.
CpaBHeHME Macc 110 B3aUMOJIEHCTBUIO TEI.

CrnoxeHue Cuil, HalpaBJIEHHBIX 0 OJJHON MPSAMOM.

Jlabopamopusle padbomul u onvimol.

Onpeznenenrie CKOPOCTH PABHOMEPHOI'O JABIKEHHUS (IIapHKa B KMJKOCTH, MOJEIH 3JIEKTPUUYECKOTO
ABTOMOOWMJIS M TaK JaJiee).

Omnpenenenne cpeaHeil CKOPOCTH CKONBXEHUS OpycKa WM MIapHKa N0 HAKIIOHHOHN TTIOCKOCTH.
Onpeznenenuie MIOTHOCTH TBEPAOrO Tena.

OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKEeHHs (IedopManuu) MpYyKUHBI OT TPHIOKEHHON
CHUIBI.

OHBITBI, ACMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUA CKOJIBXCHHA OT BECa TCJIa M XapaKTepa
COIIPUKACAIOUINXCS TIOBEPXHOCTEN.

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

Harnenue. CriocoObl yMEHBIIGHMS W YBEIWYCHHs jaaBiieHus. JlaBieHue rasza. 3aBUCHMOCTH
JaBlieHHs ra3za oT o0béMa, TemriepaTypbl. llepenaua naBiieHHS TBEPIBIMU TENAMH, JKHIKOCTSIMH H
razamu. 3akoH Ilackams. [THeBMaThueckue MamIuHBL 3aBUCHMOCTH JABIICHUS >KUIKOCTH OT TIIyOWHBI.
I'mppocrarnuecknii mapagokc. CooOmratomuecs: cocynbl. [ mapaBimmyeckre MexaHu3MBbI.

Atmocdepa 3emin ¥ aTMocdepHoe JaBiacHue. [IpuuuHbI CYIIECTBOBAHUS BO3IYIIHON 000J0YKH
3emaun. OmnbiTr Toppuyemin. HM3mepenue aTMOChEpHOro HaBicHHs. 3aBUCHMMOCTh aTMOC(EPHOIro
JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl mi1st u3MepeHus: aTMochepHOro JaBieHuUs.

JeiicTBrE XKHAKOCTH W Ta3a Ha MOrPYXEHHOE B HUX TENO. BrITamkmBaromas (apxuMenoBa) cuia.
3akon Apxumena. [lnaBanue ten. BozgyxormiaBanwue.

Hemoncmpayuu.
3aBUCHMOCTb JJAaBJICHUA Ta3a OT TEMIEPaTypPHl.

[lepenada naBieHUs )KUIKOCTHIO U Ta30M.

Coobmraromuecs: COCYIbl.

I'mapaBnuueckuit mpecc.

[IposBaeHue AeHicTBUS aTMOCHEPHOTO TaBIICHHMS.

3aBUCHMOCTD BBITAIKHBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOW YaCTH TeNla ¥ TNTIOTHOCTH YKHUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIICH CUJIBI BECY BBITECHEHHOM KUAKOCTH.

YcnoBue mutaBaHus TeN: IUIaBaHUE WITH TOTPY)KEHHE TET B 3aBHCHMOCTH OT COOTHOIIEHHS TUIOTHOCTEN
TeNna U KHUIKOCTH.

Jlabopamopuuvie pabomsl u onvimel.

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOJIE OT 00bEMa MOrpy:KEHHON B KUAKOCTh YaCTH TEIa.
OrnpeneneHye BRITAIKUBAIOLIEH CHIIbI, NIEHCTBYIOIIEH HA TENO0, MOrPYKEHHOE B KUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CHIIBI, IEHCTBYIOIIEH Ha TENO B dKUIKOCTH, OT MAacCChl Tela.
OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIbI, JEHCTBYIOLIECH Ha TENO B KUJIKOCTH,
oT 00BhEMa MOTPYKEHHOM B JKUKOCTh YaCTH Tejla U OT TIJIOTHOCTH JKAIKOCTH.

Konctpynpopanme apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKH H OTpeeIeHne e€ rpy30nobEMHOCTH.

Pazpgen 5. PaGora 1 MOIIHOCTB. JHeEprus.

Mexanndeckas pabora. MOITHOCTb.

[IpocThle MeXxaHW3MBI: phbIYar, OJIOK, HAKIOHHAs IUIOCKOCTh. l[IpaBWio paBHOBecHs pbIyara.
[IpumeHnenue mpaBmiia paBHOBECHS phryara K OJIOKy. «3omotoe mpaBmio» MmexaHuku. KIIJ mpocteix
MexaHu3MOB. IIpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannyeckas 3Heprus. KnHeTnueckas W MOTeHIManbHas 3Heprus. [lpeBpainenrne ogHOro BHIa
MEeXaHW4YeCKOW PHEPTHUH B APYroi. 3aKOH COXpaHEHHS YHEPTHH B MEXaHUKE.

emoncmpayuu.

[Tpumeps! MPOCTHIX MEXaHHU3MOB.

Jlabopamopusie pabomul u onvimol.



Onpenenenrie pabOTBI CHIBI TPEHUS IPU PABHOMEPHOM JIBIDKCHMHM Tela [0 TOPU30HTAIbHON
MTOBEPXHOCTH.
UccnenoBanue ycnoBuid paBHOBECHS phIyara.
Namepenne KII/] HakmOHHOM MIIOCKOCTH.
N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTHUU.
8 KIIACC Paznea 6. TenjioBble siBJIeHUA.

OCHOBHBIC TIOJOXKEHUS MOJEKYISIPHO--KHHETHYECKOM TEOpUM CTPOEHHUsS BellecTBa. Macca u
pa3sMeppl  aTOMOB M MOJIEKYIL OmneITEl,  TOATBEPXKOAIONINE  OCHOBHBIE  IOJNIOXKCHHS
MOJICKYISIPHO-KMHETHYECKON TEOPHUH.

Mogenu TBEPAOro, XHUAKOIO M Tra3000pa3HOrO COCTOSHUEN BellecTBa. Kpucrammvueckue u
amopdubie Tena. OOBbSCHEHHE CBOWCTB Ta30B, XXKUIKOCTSH M TBEPABIX Tl HA OCHOBE IMOJOXKCHHIMA
MOJICKYJISIPHO--KUHETUYeCKOi Teopun. CMadnBaHue U KaNWUIIPHBIC SIBJICHUS. TeIIOBOe pacuIupeHue u
cKaTue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOT'O JBHIKEHHS HaCTUIl. BHYTpeHHSS
sHeprus. CriocoObl M3MEHEHHUs BHYTPEHHEH DHEPIrUU: TEIIonepenadya M coBeplieHue padoThl. Buib
TETIONEePeAadn: TETJIONPOBOTHOCTD, KOHBEKITHS, U3TydeHHE.

KonuuecTBo Temnotel. Y aenbHas TEIIOEMKOCTh BeliecTBa. Termioo0MeH U TEIJIOBOE PaBHOBECHE.
YpaBHenue TemioBoro Oanaxca. [lmaBrmeHue w OTBepicBaHWE KPUCTALTMYCCKUX BEIIECTB. Y AeIbHAS
Terora 1iaBieHus. [lapooOpazoBanme um KoHaeHcamus. Vcmapenuwe. Kumnenwe. YmenmbHas Teriora
nmapoo0pa3oBaHus. 3aBUCHUMOCTb TEMITEPATYPhI KUIICHUS OT aTMOC(HEPHOT0 IaBJICHHMS.

BrnaxHnocts Bo3yxa.

DHeprusl TOIUTHBA. Y ICTbHAS TEIIOTa CTOPAHMSL.

[puniumner padotsl TerioBbix Apuratenedt KIIJ| teroBoro asuratesns. TermioBsle IBUTaTeIH U
3aluTa OKPYKaroe cpepl.

3aKoH COXpaHEHUS U MPEBPAIEHNS SHEPTUH B TEIUTIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Habnronenre 6poyHOBCKOTO IBUXKEHUSL.
Hab6monerne muddysum.
Habmronenne siBieHW CMadYUBaHWS W KAMMIDIIPHBIX SIBIICHUM.
HaGiroenvie TemmoBoro pacuIupeHust Tei.
W3menenne naBieHns ra3a mpu H3MEHEHHH 00bEMa M HarpEBAHUH HITH OXJIAXKICHHH.
[IpaBuna u3MepeHus TeMIepaTyphl.
Buasl Termionepenayn.
OxJTaXICHUE TTPU COBEPITICHUH paOOTEHI.
Harpesanue npu coBepiiieHny paboThl BHEITHAMH CHJIAMH.
CpaBHEHHE TEIOEMKOCTEN PA3IMYHBIX BELIECTB.
HaGmonenne kumeHus.
HaGumroienrie mocTostHCTBA TeMITepaTyphl IPH TUTABIICHUH.
Mopenu TemIoBbIX JBUTATENEH.
Jlabopamopuvie pabomul u onvimol.
OnbITH 110 00HAPYKEHUIO JEUCTBUS CUI MOJIEKYIISIPHOTO TIPUTSDKEHHSL.
OMNBITHL IO BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COIM WIIM caxapa.
OnBITH 110 HAOITIOIEHHUIO TETUIOBOTO PACIIMPEHUS T'a30B, KUIKOCTEH U TBEPABIX TeEIl.
Onpenenenrie qaBiIeHUs BO3AyXa B OaJIOHE IITTPHIIA.
OnbITH, JEMOHCTPUPYIOUINE 3aBUCHUMOCTH JaBIICHHS BO3JyXa OT €ro o0bhéMa M HarpeBaHHUS WU
OXJIKICHUSL.
[IpoBepka rumoTe3bl TUHEWHON 3aBUCHMOCTH JUIMHBI CTOIIOMKA JKHJIKOCTH B TEPMOMETPUYECKON TpyOKe
OT TEMIIEpPaTypHl.
HaGimonienrie n3MeHeHUs BHYTPEHHEW DHEPryuu Tela B pe3yiibTaTe TEIUIONepeaadyd U padoThl BHEITHUX
CHIL.



HccnenoBanue sSBiICHUS TEII000MEHA IPU CMEITUBAHUK XOJIOJJHON U TOPSYEH BOJIBL.

OnpezeneHre KOIMYECTBA TEIUIOTHI, TIOTYYCHHOT O BOJOW MIPH TEINIOOOMEHE C HArPEThIM METALTHYCCKUM
LUJIHH]POM.

OmnpeneneHue yaenbHON TEIOEMKOCTH BEIIECTBRA.

HUccnenoBanue npoiecca UCIapeHHUsL.

Onpenenenrie OTHOCUTEIHHON BIaXKHOCTH BO3/1yXa.

Onpenenennie yaenbHON TEMIOTHI MIJIaBIEHUS JIbJA.

Pa3znen 7. DaekTpuyeckue H MArHUTHbIE SIBJIEHUS.

OnexTpusanus Tel. J[Ba poma aIeKTpUYecKuX 3apsnoB. BzaumonelicTBre 3apsDKEHHBIX TN, 3aKOH
KyJ'IOHa (SaBI/ICI/IMOCTb CHJIBI B3aI/IMOILCI>'ICTBH$[ 3ApSKCHHBIX TEJI OT BCIWYHMHBI 3apdAO0B U PACCTOAHUA
MEX]y TEIaMH).

OnekTpuyeckoe Tmone. HanpsEHHOCTh 3JIEKTPpUYECKOro Tmojs. [IpuHIMI —CyHeprHo3UIMH
JIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »neKTpuyecKux 3apsioB. DJIEMEHTapHBIA JJIeKTpudeckuit 3apsa. CTpoeHue aTtoma.
[IpoBOAHUKH U AUIIEKTPUKU. 3aKOH COXPaHEHHS JIEKTPUICCKOrO 3aps/ia.

ONEKTPUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHHS JICKTPUUECKOr0 TOKA. MICTOUHUKHM MOCTOSHHOI'O
ToKa. JISMCTBUS DIEKTPUUECKOTO TOKa (TEIUIOBOE, XHMUUYECKOE, MATHUTHOE). DJIEKTPUYECKUN TOK B
KHUIAKOCTAX U ra3sax.

OnexTtpudeckas 1enb. Cuna Toka. DJeKTpudeckoe HampspkeHue. CoNpoTHBIIEHHE MPOBOIHUKA.
VYaensHOe compoTuBIeHHE BemlecTBa. 3akoH Owma s ydactka nenu. llocrmemoBarenpHoe W
napayieIbHOE COeMHEHNE TIPOBOJHUKOB.

PabGora m MOIIHOCTH 3JIEKTpHYECKOro ToKa. 3akoH Jlxoyma—JleHma. DnekTpuueckue Lenu U
MOTPEOHTEINN AIIEKTPHUECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTtosiHHBIE MarHUTHL. B3aumozelcTBre MOCTOSHHBIX MArHUTOB. MaruutHoe mosie. MarsHutHoe
royie 3eMJIM W €ro 3HadeHue A >Ku3HA Ha 3emiie. OmbIT DpcTena. MarHUTHOE TOJIe DIEKTPUISCKOTO
ToKa. IIprMeHeHre IeKTPOMarHuTOB B TeXHUKE. JleicTBME MarHWTHOTO TOJS Ha TPOBOAHHUK C TOKOM.
DJeKTponBUTATENh TTOCTOSHHOTO TOKA. VICIomp30BaHNE DIIEKTPOBUTATENEH B TEXHUIECKUX YCTPOHCTBaxX
Y Ha TPAHCIIOpTE.

Ompiter @apanges. SBiaeHue deKTpoMarauTHON MHAYKIHK. [IpaBuio JleHma. DiuekTporeneparTop.
Crioco0bl TIOMY4YEeHHS JJIEKTPHUYECKOH JHEPTrHUH. ODIEKTPOCTAHIIMA HA BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTHH.

Hemoncmpayuu.

ONEKTPU3aIKs TEI.

JIBa pona 31eKTpUYecKuX 3apsAa0B UM B3aUMOEHCTBHE 3apsKEHHBIX TeEl.
Y cTpoiicTBO U JeiiCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTudecKasi HHTyKIIHsL.

3aKOH COXpaHEHUS IIIEKTPUUECKUX 3aPSIOB.

[IpoBOAHWKH ¥ AUANEKTPHUKH.

MonennpoBaHHe CHIIOBBIX JIMHHUH AIEKTPHIECKOTO OIS
HcTouHUKY TOCTOSTHHOTO TOKA.

JeiicTBUS 31EKTPUUECKOr o TOKa.

DNEKTPUUECKUI TOK B )KUAKOCTH.

I"azoBbIii paspsn.

W3mepenne CHITBI TOKa aMITEPMETPOM.

N3mepenne 2I1eKTprIecKoro HanpsHKeHUsT BOIBTMETPOM.

Peocrat 1 MarazuH CONpOTHBIICHUH.

BzaumogeiicTBre MOCTOSHHBIX MAarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH Pa3JIeiIeHHsI OJIFOCOB MATHHTA.
MopenvpoBaHre MarHUTHBIX ITOJICH MTOCTOSHHBIX MarHUTOB.
OmnsIT Opcrena.



MaruuTtHoe nosie Toka. DJIeKTPOMarHur.
JlelicTBHEe MarHUTHOTO OIS HA TPOBOJHUK C TOKOM.
ONeKTpOoBUTaTENb TOCTOSHHOTO TOKA.
HccnenoBanue SBIeHUs 2IEKTPOMArHUTHON WHAYKIHH.
OnsiTel Papanes.
3aBUCHMOCTH HarpaBJICHUA MHAYKIIMOHHOI'O TOKa OT yCHOBI/Iﬁ €ro BO3BHUKHOBCHMUA.
OJeKTporeHepaTop MOCTOSHHOTO TOKa.
Jlabopamopnsie padbomul u onvimol.

OnBITHI 11O HAOJTIOJICHUIO 3JICKTPU3AIIMHU T HHIYKIIMEH U MPU CONPUKOCHOBEHUHU.
HccnenoBanue neficTBUS 3JIEKTPUYECKOTO MO Ha MPOBOJHUKU U AUSJIEKTPUKH.
COopka u mpoBepka paboThI AIEKTPUUECKOM IIETTH TTOCTOSHHOIO TOKA.
N3mepenne u perynupoBaHue CHIIbI TOKA.
M3MepeHue u peryiMpoBaHUE HATPSAAKEHHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, MIYLIErO 4Ye€pe3 PE3NCTOp, OT CONPOTHBIIEHUS pe3ucTopa U
HaIpsDKEHHS Ha PE3UCTOPE.
OHI)ITBI, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD 3JICKTPUYCCKOIO CONPOTUBJICHUA MMPOBOJHHUKA OT €0 JJIUHEI,
TIJIOIIA/TU TIOTIEPEYHOr 0 CEYEHHs U MaTepHaa.
[IpoBepka mpaBuia CIOKEHN HANPSHKEHUH TTPH MTOCTIEI0BATETFHOM COETMHEHHUH IBYX PE3UCTOPOB.
[IpoBepka mpaBuia U CHUITBI TOKA TP MTapayIeTbHOM COSIMHEHNN PE3UCTOPOB.
Onpenenenrie paboTHI MEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PEIUCTOP.
Onpenenenrie MOIIHOCTH AJIEKTPHYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, UAYIIETO Yepe3 JIAMITOUKY, OT HAIIPSHKEHUS Ha HE.
Onpenenernne KI1J] HarpeBaTens.
HccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSHHBIX MarHUTOB.
W3yueHre MarHuTHOrO 1OJISl IIOCTOSIHHBIX MarHUTOB IIPU MX OOBEIMHEHNUHU U Pa3/ie/ICHUH.
Hccnenosanue nefcTBUS 3JEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OmnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI B3aUMOJEHCTBUS KaTyIIKU C TOKOM U MarHUTa OT CHJIbI
TOKA U HaIlpaBJICHUS TOKA B KATYIIKE.
W3yuenue neificTBUs MarHUTHOTO 110JIS1 HA IPOBOAHUK C TOKOM.
KoncrpynpoBanue 1 n3ydeHue paboThl 31€KTPOABUTATENS.
N3mepenne KIIJ 3neKTpoABUraTeNbHOM YCTaHOBKHU.
OmnbITHI IO UCCIEIOBAHUIO SBJICHUS IEKTPOMArHUTHON MHAYKLIHU: UCCIEIOBAHNE U3MEHEHUH 3HAYCHUS
1 HaIlpaBJIEHUS MHIYKIMOHHOTO TOKA.

9 KJIACC  Pazgen 8. Mexanuyeckue siBJIeHHsl.

Mexanuueckoe nBmwkeHue. MarepuanpbHas Touka. Cucrema orcu€ra. OTHOCHTENBHOCTh
MEXaHUYECKOro ABMKEeHUs. PaBHOMEepHOE npsAMonuHeiiHoe nBukeHne. HepaBHoOMepHOE MpsIMOIMHENHOE
npikeHne. CpenHss 1 MTHOBEHHAs! CKOPOCTh Tela PU HEPaBHOMEPHOM ABHMKEHHUU.

Yckopenne. PaBHOoyckopeHHOe mpsMonuHeiHOe mABMkeHue. CBobomHoe mazeHue. OMNBITH
lammnes.

PaBHOMepHOE nBMXKEHME 1O OKpyKHOCTH. [lepmon m gactota oOpamenns. JluHeliHas u yrioBas
cKopocTH. LleHTpocTpeMuTenbHOE yCKOPEHHE.

IlepBriii 3akoH Herorona. Btopoit 3axkon Hetotona. Tperuiéh 3akoH Herootona. Ilpuniun
CYHEpPHO3ULIUHU CUIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuiia TPEHHMS CKOJIBXKEHHUS, CHJla TPEHHs IIOKOS,
Jpyrue BUIbl TPEHUsI.

Cunia TSOHKECTH M 3aKOH BCEMHMPHOIO TATOTEHMS. Y CKOpeHHE CBOOOAHOro majeHus. [puxeHue
rtaner Bokpyr Conaua. IlepBas kocmuueckast ckopocts. HeBecomocTh 1 neperpys3ku.

PaBHOBecue MarepuanbHOW TOYKH. AOCONIOTHO TBEpHOe Teno. PaBHOBecwe TBEpAOro Tenma ¢
3aKpEIUIEHHON OChIO BpaleHna. MoMeHT cuibl. LIeHTp TsxkecTH.



Nmvnynsc Ttema. W3menenue wummynbca. Mmmynse cuiabl. 3aKOH COXpPaHEHUS HMITYJbCA.
PeaxTuBHOE NBUXKEHUE.

Mexanunueckasi pabota 1 MOIIHOCTE. PaboTa cuil TshKecTd, ynpyroctd, TpeHusi. CBsi3b SJHEPTUN U
pabotsl. [loTeHumManbpHasE SHEPrUs Tena, MOAHATOTO Ha/l MOBEPXHOCTHIO 3eMid. [loTeHInanbHas sHeprus
cokaroil nmpyxkuHbl. Kunernueckass sHeprus. Teopema 0 KMHETHYECKOW HSHEpruM. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUM.

Hemoncmpayuu.

Habnronenne MexaHMUECKOT0 JBUKEHHSI Tella OTHOCUTENBHO Pa3HbIX TNl OTCUETa.

CpaBHeHue nmyTell 1 TpaeKTOpUN JBMXKEHUS OJJHOT'O M TOT'O )K€ Tejla OTHOCUTENBHO Pa3HbIX Tel OTCUETa.
N3mepeHne ckopocTy U YCKOPEHUS PSIMOINHEIHOr0 IBHKEHUS.

HccnenoBanne npru3HaKoB paBHOYCKOPEHHOT'O JIBUKEHUS.

Habnronenve aBHKEeHUS Tea MO OKPYKHOCTH.

HaGioieHre MeXaHWYeCKUX SIBJICHHHM, TPOUCXomsanmx B cucteme orcuéra «Temexka» npu e
PaBHOMEPHOM M YCKOPEHHOM JIBUKCHUU OTHOCUTEIILHO KaOnuHeTa (QHU3MKH.

3aBUCHMOCTh YCKOPEHMSI TEa OT MacChl Tella M IEHCTBYIOIIEH Ha HETO CHIIBI.

Habnronenrie paBeHCcTBa CHIT IPH B3aUMOACHCTBHHU Ted.

N3menenne Beca Tena Mpy yCKOPEHHOM JBMKEHUH.

Ilepenauya nmIysbca pu B3aUMOAECUCTBUY TEIL.

[IpeobpazoBanus SHEPTUYU IPU B3aUMOIECHCTBUN TEI.

CoxpaHeHre UMITYJbca MPH HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITyJbca TPy a0COIIOTHO YIIPYTOM B3aUMOZEHCTBHUU.

Habmronenne peakTHBHOTO JIBHYKEHUS.

CoxpaHeHHe MEXaHUIEeCKOW YHEPTUH MTPH CBOOOTHOM TIa/ICHHH.

CoxpaHeHre MEXaHUYECKOI SHEPTUH MPH JABIKEHUH TeNa MO NeHCTBHEM MPY>KUHEI.

Jlabopamopuusie pabomsl u onvimel.

KoncrpynpoBanme Tpakta 11 pa3roHa U JaIbHEHIIEr0 paBHOMEPHOTO IBMKEHUS [TapUKa WA TEEKKH.
Onpenenenrie cpeqHel CKOPOCTH CKOJIBKEHHUS OpyCcKa WIM JBHKEHHUS IapuKa 110 HAKIIOHHOM ITOCKOCTH.
Onpenenenrie yCKOPEHHs Tea MPU PaBHOYCKOPEHHOM JBIKEHUH 110 HAKIIOHHOH TTOCKOCTH.
HccnenoBanne 3aBUCHMOCTH TYTH OT BpPEMEHH IIPU PABHOYCKOPEHHOM JBM)XKEHWH 0€3 HadalbHOU
CKOpOCTH.

[IpoBepka rUMOTE3BI: €CITU MPU PAaBHOYCKOPEHHOM IBM)XEHWHN 0€3 HadalbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psA HEYETHBIX YHCEIT, TO COOTBETCTBYIOIIHNE MTPOMEKYTKH BPEMEHHU OJMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHUS CKOIBKEHHUS OT CHITBI HOPMAJIBHOTO TaBJICHHUS.

Omnpenencare KO3PGUITMEHTA TPEHUS CKOTBKCHHUS.

Onpenenenre KECTKOCTH MPY>KUHBL.

Onpenenenrie pabOTBI CHIBI TPEHUS TPH PaBHOMEPHOM [IBIDKEHHH Tela MO0 TOPU3OHTAIbHON
TTOBEPXHOCTH.

Onpenenenrie paOOTH CHIJIBI YIPYTrOCTH TPH TMOABEME TPy3a C HCIOIB30BAaHUEM HEMOABIKHOTO U
MTOJIBHYKHOT'O OJIOKOB.

Nzydenne 3akoHa COXpaHEHUS SHEPTUU.

Pa3zpnen 9. Mexannueckue KoJjie0aHUS M BOJIHBI.

Konebatensnoe gapmkenune. OCHOBHBIE XapaKTEPUCTHKU KONeOAHWH: TIEpUOJ, YaCTOTa,
aMIUIMTya. MaTeMaTH4ecKuii W MPYKUHHBIN MasTHUKU. lIpeBpaiienne sHeprum mpu KoieOaTenbHOM
JIBUKECHUU.

3artyxaromue KoneOaHus. BreiHyxkneHHble KoneOaHusa. Pesonanc. MexaHWYecKHe BOJHEIL.
CaoiicTBa MexaHWUYecKMX BOJH. [IpomonmpHbBIe WM ToNepeyHble BOMHBL JlJTMHA BONHBI B CKOPOCTH €€
pacnpoctpaHeHus. MexaHUYecKue BOJTHBI B TBEPAOM Telle, CeiCMIYecKre BOJTHBI.

3Byk. [')poMkocTh 3ByKa U BeicoTa ToHA. OTpaskeHue 3Byka. UH(pa3ByK u yIbTpa3ByK.

emoncmpayuu.

HaGmonenue konebaHuit Tel Mo AEHCTBUEM CHIIBI TSHKECTH M CHJIBI YIIPYTOCTH.



Habnronenue xonebaHmii rpy3a Ha HUTH U Ha TIPY)KHUHE.
Habnronenue BeIHY )X I€HHBIX KoNeOaHM U pe3oHaHca.
PacnipocTpaHenue Mpo0IbHBIX U TIONIEPEYHBIX BOJIH (Ha MOJICIH).
Habnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUYECKUH pe30HaHC.
Jlabopamopnsle padbomul u onvimol.
Omnpenenenre 4acTOTHl U MeprUoja KoIeOaHNH MaTeMaTHIECKOr0 MasgTHHKA.
Omnpenenenre 4acTOTHl U NEPUOJa KOIEOaHUH MPYKMHHOTO MasgTHHKA.
HccnenoBanne 3aBUCHMOCTH TIEpHO/Ia KOJIeOAHUH MOJBEICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHOAa KoebaHuil MPYy>KMHHOTO MasiTHAKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCHUMOCTH IepHUO/Ia KOJICOaHMIA IPy3a, TOIBEIICHHOrO K HUTH, OT MacChl rpy3a.
OnbITHI, JEMOHCTPUPYIOIIE 3aBUCUMOCTh TeproJia KoJiebaHui MPYKWHHOTO MasTHUKA OT Macchl Tpy3a
U KECTKOCTHU INIPY>KUHBI.
Nsmepenne yckopeHns cBOOOIHOrO MaJeHus.
Pazgen 10. DaekTpoMarHuTHOE MOJI€e M JIEKTPOMAarHUTHbIE BOJTHBI.
DNEeKTPOMArHUTHOE TOJe. ODJIEKTPOMAarHUTHBIE BOJHBL CBOWMCTBA 3JEKTPOMATHUTHBIX BOJH.
IMkana OJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanue OJICKTPOMArHMTHBIX BOJIH JJIs COTOBOM CBSI3U.
DneKkTpoMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOWMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3J€KTPOMAarHUTHBIX BOJTH.
BonHoBbI€ cBOWCTBA CBETA.
Jlabopamopnsie pabomut u onvimol.
WzyueHne CBOMCTB DIIEKTPOMATHUTHBIX BOJH C TIOMOIIbI0 MOOHMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBble siBJIEHUS.
JlyueBas momenb cBera. Mcrounmku cBera. IIpsMonuHEHHOE pacmpocTpaHeHHE CBETa. 3aTMEHHS
Comama u JIyasl. Otpaxkenue cBeta. Imockoe 3epkano. 3akoH OTpakeHUSI CBETA.
[Ipenomnenne cBera. 3akoH mpenomiieHHs cBeTa. llomHoe BHYTpeHHee OTpakeHHE CBETa.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHHUS B ONITHYECKIX CBETOBO/IAX.
Jluuza. Xox myder B muH3e. OnTryeckas cucreMa ¢oroanmapaTa, MUKPOCKOIa U Tejeckona. ' mas
KaK ONTHYECKas CHCTeMa. bIM30pyKOCTh U AalbHO30PKOCTD.
Paznoxenmne Oemoro ceera B crekTp. Ombitel HbrtoroHa. CrokeHHME CHEKTPaIBHBIX I[BETOB.
Hucnepcus cpera.
Hemoncmpayuu.
[IpsmonuHeliHOE pacpocTpaHEHUE CBETa.
OTpakeHHe CBETa.
[omyuenne n300paxeHUH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTruyeckuil CBETOBO/I.
Xon mydeli B coOMparoment JiH3e.
Xon ny4yell B pacCceuBaroLIECH JIHH3E.
[omyuenne n300pakxeHU ¢ TTOMOIIBIO JIUH3.
[punatmn geficTBus doroarnmapaTa, MUKPOCKOIIA U TEIECKOIIA.
Mopens rinasa.
Paznoxenue 6enoro ceera B CIEKT.
[TomyueHue Oeoro cBera MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnvie pabomul u onvimol.
HccnenoBanne 3aBUCUMOCTH YTIIa OTPaYKEHHS CBETOBOTO JIyda OT yTiia TaIeHHs.
Nzydenune xapakTepuCTHK H300paXKeHHsI IPEIMETa B ITIOCKOM 3epKale.
HccnenoBanne 3aBUCUMOCTH yrila IPEIOMIICHUS] CBETOBOTO JIyda OT YIJia MMaJICHUs Ha TPaHUIE «BO3TYX—
CTEKJION.



[omyuenune n300paKeHUN C ITOMOIIBIO COOMPAIOIICH JTHH3BL

Omnpenenennie (OKYCHOTO pACCTOSHUS M ONITUYECKON CHIIBI COOMPATOILEH JINH3BL.

OMBITHI IO Pa3IOKEHUIO OENOro CBETa B CHEKTP.

OMnBITH IO BOCTIPUSITUIO IIBETA MPEAMETOB MPU UX HAOIIOCHUH Yepe3 IIBETOBbIE (DMUITBTPHI.

Pa3zgen 12. KBaHTOBBIE SIBJIEHHSI.

Omnbitel Pesepdopna u mmaHerapHas Mojenb atoma. Mopgens aroma bopa. Hcemyckanwe u
roryolieHue ceera aroMoM. KBanTel. Jlnneltuatsie criekTphl.

PamnoaktuBHOCTB. AJjbha-, Oera- u ramMma-usnydeHus. CTpoeHHE aTOMHOro sapa. HykmoHHas
MOJIENb aTOMHOTO sifpa. M3oronsl. PaguoaktuBHble npeBpaiienus. [lepuon nonypacnaga aTOMHBIX 1IED.

SAnepusle peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOTO M MAacCOBOTO 4YHCEN. ODHEprus CBS3U
ATOMHBIX AJEP. CBs13b Macchl U OHCPruu. PeaKHI/II/I CHHTC3a M ACJIICHUA AOCP. HcTounukn OHEPruu
ConHua u 3BE37.

SnepHas sHepreruka. [[eficTBUS paOaKTUBHBIX U3JIy4EHUH HA KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTphl U3TyUeHUs U TTOTIIONICHUSI.
CriexTpbl pa3InYHbBIX Ta30B.
CuexTp Bogopoa.
HaGmonenne TpekoB B kamepe Buibcona.
Pabota cuérunka HOHH3UPYIOMINX W3TYICHHH.
Perucrpanus u3inydeHus: IpUPOIHBIX MUHEPAJIOB U IPOLYKTOB.
Jlabopamopnsie pabomut u OnvimblL.
HaGuroienrie CruTOmHbIX U TMHEHYaThIX CIIEKTPOB U3ITYyIEHHUS.
HccnenoBanne TpekoB: n3MepeHNe SHEPTUN YaCTHIIBI TI0 TOPMO3HOMY TyTH (110 GoTtorpadusam).
Uzmepenue paguoakTHBHOTO (OHA.

IToBTOPUTEILHO-00001IAIOIIUIT MOTYJIb.

[ToBTOpUTENHPHO--0000MAOMNN MOAYIL MpemHa3HadYeH Ui CHCTEMATH3allud W O00O0OIICHHS
MPEAMETHOTO COJCPXKaHHUS WM ONbITa JEATENLHOCTH, MPHOOPETEHHOTO0 TpH H3YYEHWH BCEro Kypca
(GU3MKK, a TaKKe JUIs TOJIrOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeEHY Mo (U3uKe s
00yJaroNIMXCsl, BEIOPABIINX 3TOT YICOHBIH TIpeaMeT.

[Ipn u3ydeHHH MAHHOTO MOIYJS PEATM3YIOTCS M CHCTEMATH3UPYIOTCS BHABI JEITEIHOCTH, Ha
OCHOBE KOTOPBIX OOECIIEYMBAETCA JIOCTHKEHHE NPEAMETHBIX W METalpeIMETHBIX ILIaHUPYEMBIX
pe3yapTaToB 00ydeHUs, (OPMHUPYETCS] €CTeCTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAyYHBIX METO/IOB
WCCIICZIOBAHUS SIBJICHUN MPHUPOIBI M TEXHHUKH, OBIAJCHWE YMEHHUAMH OOBSICHATH (U3UUECKUE SBIICHUS,
MIPUMEHSA MTOTydeHHBIE 3HAHMS, PelIaTh 3a1a4d, B TOM YHCJIe KaueCTBEHHBIE U SKCIIEpUMEHTAIIbHBIE.

[IpuHIMIIMATEHO AEATETPHOCTHBIN XapaKTep MAHHOTO pasfeiia peau3yercs 3a CYET TOro, 4To
o0ydJarommecs: BHITOIHAIOT 3aIaHUS, B KOTOPBIX MM IPEIaracTcs:

Ha OCHOBE IIOJNIYYEHHBIX 3HAHUU pacHO3HAaBaTb W HAYYHO OOBICHITH (PU3UYECKUE SBICHUS B
OKpYXaIoILell TpUpoe U NOBCEIHEBHOM KU3HU;

WCIIONB30BaTh HAYYHBIE METO/IBI NCCIENOBaHUS (PN3NUYECKHUX SBICHHUN, B TOM YHCJIE [ IIPOBEPKU
TUTIOTE3 U MOITydeHHS TEOPETHIECKUX BHIBOJIOB;

OOBSICHATh Hay4YHBIC OCHOBHI HanOoiee BaXKHBIX JAOCTIIKEHUI COBPEMEHHBIX TEXHOJIOTHH, HampHuMep,
MPAKTUYECKOT0 UCIIONB30BAHMS PA3IMYHBIX MCTOYHUKOB JHEPTHU HAa OCHOBE 3aKOHA IMPEBpAIIECHUS H
COXpaHEHHS BCEX M3BECTHBIX BHJIOB SHEPTHH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA
Uzyuenne ¢u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HANpaBICHO HAa JIOCTHXKEHHE
JMYHOCTHBIX, METANPEMETHBIX U IPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.
B pesynbrare mzyueHus (QU3MKH Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBaHuUsi y 00Yy4YaroIIEerocs
OyayT chopMHPOBaHBI CIICAYIOIINE TMYHOCTHBIC PE3YJIBTATHI B YACTH
1) maTpHOTHYeCKOr0 BOCTIMTAHUSA:
— IpOSIBIICHNE UHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (U3MUECKOI HAyKH;
— IIEHHOCTHOE OTHOIIICHUE K JIOCTHKEHHUSIM POCCUHCKHUX YUEHBIX --(DU3HKOB;
2) rpa’kIaHCKOI0 U AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
— FOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHHW OOIIECTBEHHO 3HAYMMBIX W 3THUYECKUX MpoOIeMm,
CBSI3aHHBIX C MPAKTUYECKUM ITPUMEHEHUEM JIOCTHKEHUH (DU3UKY;
— 0CO3HAHHUE BaXXHOCTH MOPAJIbHO--OTUYECKUX MPHUHIIUIIOB B IESTEFHOCTH YYEHOTO;
3) 3cTeTHYeCKOro BOCIUTAHMS:
— BOCIIPUSATHE ICTETHUYECKUX KaudecTB (DM3MYECKOW HAayKU: €€ TapMOHHYHOTO IMOCTPOEHUS, CTPOTrOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOT'0 MO3HAHUS:
— OCO3HAHWE IIEHHOCTH (U3WYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa TO3HAHWS MHUpA, OCHOBBI
Pa3BUTHS TEXHOJIOTHIA, Ba)KHEHIIEH COCTaBIAIOEH KyJIbTYpBI;
— pa3BuUTHE HAyYHOH JTF0003HATEIHLHOCTH, HHTEPEca K UCCIIEN0BATEIbCKON eI TETbHOCTH;
5) popMupoBaHuA KYJbTYPHI 310POBbA U SMOUMOHAIBHOIO 0J1aroONMoIyYns:
— OCO3HaHME IIEHHOCTH 0e30macHoro o0pas3a KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BaYKHOCTH
nmpaBui 0€30MacHOro TOBEJCHUS HA TPAaHCIOPTE, Ha JIOPOrax, C DIIEKTPUYECKHM U  TEIJIOBBIM
000pyIOBaHHEM B JJOMAIIHUX YCIOBHSIX;
— c(hopMHUPOBAHHOCTh HaBBIKa peIIeKCHH, MPU3HAHNE CBOETrO IpaBa Ha OMIMOKY M TaKOTO K€ IpaBa y
JpYroro 4ejioBeKa;
6) Tpy10BOr0 BOCIMTAHUSA:
— aKTHBHOE yJ4acTHe B PEIICHUH MPAKTUYECKHUX 3a]1a4 (B paMKax CeMbH, 00pa30BaTENbHON OpraHu3allng,
ropofa, Kpasl) TEXHOJOTHYECKOH W COLWANbHON HAaNpaBIEHHOCTH, TPeOYIOMMX B TOM 4YHCIE U
(hU3MIeCKUX 3HAHMIA,
— WHTEpEC K MPAKTUIECKOMY U3ydEHHI0 PO ecchii, CBI3aHHBIX C (DU3UKOM;
7) 3K0JI0rMYeCKOr0 BOCIIUTAHMS:
— OpHEHTalWs Ha TpUMEHeHre (PU3MIeCKUX 3HAHWN JUIA pelIeHus 3329 B 001aCTH OKPYKaIOIIeH Cpepl,
[JIAHUPOBAHMUS IIOCTYIIKOB M OLEHKU UX BO3MOYKHBIX IOCIEACTBUN ISl OKPY>KAOLIEH CpPENbl;
— OCO3HAHUE TII00ATHFHOTO XapaKTepa YKOJIOTHIECKUX MPOOIeM U ITyTel UX pelIeHus;
8) apanTauum K U3MEHSIIOIMMCS YCJIOBUSIM COLUAIBHOM M NPUPOIHOI cpelbl:
— TMOTpeOHOCTh BO B3aUMOJICWCTBHM TPU BHITONHEHWH WCCIEAOBAaHUN ¥ TPOEKTOB (DH3MUECKON
HaIIPaBJICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM JPYTHUX;
— MOBBIIIECHUE YPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AESITEIbHOCTE;
— moTpeOHOCTh B (POPMHPOBAaHMH HOBBIX 3HAHWH, B TOM YWCie (OPMYITUPOBATH HJAEH, MOHSTHS,
TUTOTE3BI 0 (PU3UYECKUX OOBEKTaX U SBJICHUSAX;
— OCO3HAHUE JIEPUITUTOB COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH B 00JIACTH (PU3UKH;
— IJITAHMPOBAHUE CBOETO PAa3BUTHS B TPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUIA,
— CTpEMJICHHE aHAIM3UPOBATh U BEISBISITH B3aMMOCBSI3U MTPUPOJIBI, O0IIECTBA 1 YKOHOMUKH, B TOM YHCJIE
C WCTIOJIb30BaHNEM (PU3NYECKUX 3HAHHIA,
— OIIEHKa CBOMX JEHCTBHI C y4€TOM BIUSHHUS HA OKPYKAIOIIYI CPeay, BO3MOXKHBIX TIIO0AITBHBIX
MOCTIEICTBUH.



METANPEAMETHBIE PE3YJIbTATbBI
B pesynpraTe ocBOeHHsI mporpamMmbl mo (HU3MKE HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y

oOyuatomierocsi OyayT cOpMUpOBaHbI MeTanpeIMeTHbIE Pe3yJIbTAThI, BKIIOUAIONIME TO3HABATEIbHbIC
YHUBEpCaJIbHbIC y4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHBbIC YHUBEpCalbHbIE Yy4YeOHBIE IEHCTBHUS,
peryJsITUBHBIC YHUBEPCaJIbHBIE yueOHbIC NCHCTBUSI.
IMo3naBaTenbHbIe yHHBEPCAJIbLHbIE YUeOHbIE el CTBUS
Ba3zoBble 1oruyeckue aeiicTBUs:
BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBIICHHIA);
yCTaHaBJIUBATb CYHIGCTBCHHbe/'I IMPpU3HaK KJ'IaCCI/I(bI/IKaHI/II/I, OCHOBAaHUs IJIsA O606HICHI/I$I " CpaBHCHUA,
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOpPEUHUS] B paccMaTpUBacMbIX (akTax, JAAaHHBIX W HAOIIONCHHSX,
OTHOCAIIUXCA K q)HSPI‘ICCKI/IM SABJICHUSM,
BBIABJIATE NPUYUHHO--CIICACTBCHHBLIC CBA3W IIPU M3YYCHUH Q)HSI/IIIGCKI/IX SIBJIGHUM U IIpouecCoB, ACIAThb
BBIBOABLI C HMCIIOJB30BAHUEM ACAYKTUBHBIX U WHAYKTHBHBIX YMOSaKJTIO‘IeHHi/'I, BbIABUI'aTh THIIOTE3BI O
B3aUMOCBA3AX (I)I/I3I/I‘I€CKI/IX BCIINYUH,
CaMOCTOSATEILHO BBIOMPATh croco0 pemieHns ydeOHOW (u3Mueckol 3amayn (CpaBHEHHE HECKOIBKUX
BapUAHTOB PEIICHUS, BHIOOD HaMOOIECEe MOIXOJAIICr0 C YUYETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3zoBble ucciaenoBaTebcKkue aeiicTBUS:
WCTIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKHI HHCTPYMEHT ITO3HAHUS;
MIPOBOJIUTH TI0 CAMOCTOSITEIHPHO COCTABJIEHHOMY IIJIAaHY OMBIT, HECTIOXHBIA (DU3MUYECKHI SKCIIEPHMEHT,
HeOOoMbIIoe ccieioBaHue GU3MIECKOTO SBIICHUS;
O CHMBATh HA IPUMEHUMOCTE U JOCTOBEPHOCTH I/IH(bOpMaIH/IIO, TMOJIYUYEHHYIO B XOJI€ UCCICIOBaHUA UJIN
IKCTIIEPHMEHTA;
CaMOCTOSITEIHPHO (OPMYIIUPOBATH O0OOOIIECHUSI U BBIBOABI 1O PE3ybTaTaM MPOBENEHHOTO HAOIOACHMUS,
OIBITA, HCCIICIOBAHHUS;
IPOrHO3MPOBATh BO3MOXKHOE [ajibHEHIIee pa3BUTHE (U3MYECKHX IPOIECCOB, a TaKXKe BBIABHIATh
MPEIIONOXKEHUS 00 UX Pa3sBUTUH B HOBBIX YCIOBHAX U KOHTEKCTaX.

Pa6oTa ¢ nunopmanueii:
IPUMEHATh Pa3lMYHbIe METOIBI, HHCTPYMEHTHI M 3alpoChl IMpPU HOMCKE M 0TOOpe MH(pOpPMAIMU WU
TaHHBIX C YYETOM MpeIoKEeHHON yaeOHo! (hU3MIecKoi 3a1aum;
aHaJIM3UPOBATh, CHCTEMATHU3MPOBATh M HHTEPIPETHPOBATh MH(OPMAIMIO PA3INYHBIX BHIOB M (HopM
IIPEe/ICTaBICHHS;
CaMOCTOSITEIFHO BBIOMPATh ONTHMAJBHYIO (OpPMY IpeIcTaBIeHUS HH(GOPMAIMH M HILTIOCTPUPOBATH
pelraeMble 3a/1a41 HeCJIOKHBIMH CXEMaMHU, AnarpaMMaMH, HHOH rpaKoi 1 NX KOMOMHALIUSIMHU.

KoMMyHHKaTHBHBIE YHHBEPCAIbHbIE Y4eOHbIe eiicCTBHA:
B XO/e OOCYXIEHHUs y49eOHOro Marepuana, pe3ylbTaToB J1abopaTOpHBIX PabOT W MPOEKTOB 3a/aBaTh
BOITPOCHI IO CYIIECTBY OOCYXK/IaeMOW TEeMBbI M BBICKA3bIBATh MJCH, HAIlCJICHHBIC HA PEIICHUE 3a1aul U
nosaep kaHue OJIaroKeIaTeTbHOCTH OOIIECHUS;
COTIOCTABIISITh CBOM CY)KICHHS C CYXKICHHSIMHU IPYIHX YYaCTHUKOB JMANIOra, OOHApYKUBATh Pa3iIHdue U
CXOJICTBO TTO3HITHI;
BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHCBMEHHBIX TEKCTaX;
NyOJIMYHO  TPEACTABISATH  PE3yJAbTATHl  BBIOJIHEHHOTO  (DM3MYECKOro OmbITa  (IKCIEpHMEHTa,
UCCIIe0BAHMUS, IPOCKTA);
MOHMMATh M HCIOJB30BaTh IPEUMYINECTBA KOMAHIHOM M WHIMBUIYalTbHOH pa0OTHI NPH pEIIeHUH
KOHKPETHOUN (PU3NYECKOM MPOOIIEMBI,
NPUHUMATh IEIH COBMECTHOHW JIEATEIbHOCTH, OpPTaHM30BBIBATH JEHCTBUS 1O €€ JIOCTHKEHUIO:
pacnpenensaTe poiiv, OOCYXIaTh MPOLECCHl M Pe3yJbTaTbhl COBMECTHOH paldoThl, 0000IIaTh MHEHUS
HECKOJIBKUX JII0/IEH;
BBIIIOJIHATH CBOIO 4YacTh palOThl, AOCTUTas KadeCTBEHHOI'O pe3ysibTaTa [0 CBOEMY HAIPaBICHUIO U
KOOPIMHHPYS CBOM JIEHCTBUS C APYTUMHU WICHAMH KOMaH[Ibl;



OLICHMBATh KAauecTBO CBOEr0 BKJaJa B OOWMHA TPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIBHO
c(OpPMYTUPOBAHHBIM YYaCTHUKAMU B3aMMOJICHCTBUSI.
PerynsiTuBHbIe yHUBepcA/IbHbIE YUeOHbIE AeliCTBUS
Camoopranusanus:
BBISIBJISAT MPOOJIEMBI B KM3HEHHBIX M y4eOHBIX CHUTyalUsX, TPEOYIOMIMX Uil pelieHus] (QPU3MYECKUuX
3HAHUN;
OPUCHTUPOBATHCA B PA3JIMYHBIX IMOAXOAaX NPUHATUA peIHeHI/Iﬁ (I/IHI[I/IBI/II[yaHBHOC, IMPUHATUC PCUHICHHUA B
rpymIe, IpUHATHE PeLeHUH TPYIIok);
CaMOCTOSATEIIFHO COCTABIISATH AITOPUTM pelleHus (QU3MYECKOW 3a7adydl WM IJIaHa HCCIEIOBAHUS C
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh TpeliaraeMbic
BAapUAaHTHI PELICHU;
JIeNIaTh BHIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEIlCHHE.
CaMOKOHTPOJIb, SMOIHOHAJIBHBII HHTEJJIEKT:
naBaTh aACKBATHYIO OICHKY CUTYyalluH U Ipe€jiaraThb jiaH eé U3MCHCHUS,
OOBSICHATH TPHYUHBI JIOCTIDKEHUsI (HEJOCTHIKEHUsI) pe3yJIbTaTOB JESTEIbHOCTH, JaBaTh OICHKY
MPHOOPETEHHOMY OIBITY;
BHOCUTH KOPPEKTUBEI B ACATCIIBHOCTD (B TOM YHCJIE B X0/ BBIIIOJIHCHH S (1)I/ISI/I‘ICCKOFO HUCCIICA0OBAaHU NN
HpOCKTa) Ha OCHOBE HOBBIX O6CTO$IT€.HI)CTB, N3MCHHNBIINXCA CHTyaIIPIfI, YCTaHOBJICHHBIX OI]_H/I6OK,
BO3ZHMKIIMX TPYAHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJIbTATA IENH H YCIOBHSIM;
CTaBHTh ce0s Ha MECTO JIPYroro 4YelioBeKa B X0l CIopa WM JUCKYCCHH HA HAyYHYIO TeMY, IIOHMMATh
MOTHBbBI, HAMCPEHUA U JIOTUKY APYTOoro,
MPHU3HABAThH CBOE MPaBO Ha OMMOKY MPH PElIeHUN (PU3MUECKUX 3a]ad WK B YTBEP)KICHUSIX Ha HAyYHBIC
TEMBI U TaKOoe K€ MPaBO APYTOro.
HPEAMETHBIE PE3YJIbTATbBI

K xoHy o0yuenwus B 7 KJiacce MpeIMETHBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(hOpMHPOBAHHOCTH Y O0YUJaAOIINXCS YMCHHMN:
WCIOJIb30BATh TOHATHUS: (U3UYECKHE W XUMUYECKHE SIBIICHUs, HAONIOJICHUE, JKCIEPUMEHT, MOJICIb,
TUIOTE3a, SMUHUIIBI (PH3MUECKAX BEITMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHUS BellecTa (TBEpIoE,
KUIKOE, Ta3000pa3Hoe), MEXaHMYECKOe MBIDKECHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOIMHEHHOE),
TpaeKTopHsi, paBHOIEHCTBytomas cwia, aedopmarus (ynpyras, IDIacTH4YecKasl), HEBECOMOCTbD,
COO0MIAIOIIHecs: COCY/IBI;
pasznmu4ate sBieHUA (muQQy3us, TEMIOBOE IBMKEHHWE YaCTHI[ BEIIECTBA, PaBHOMEPHOE IBM)XEHUE,
HEpaBHOMEPHOE JIBIKEHHE, WHEPIINs, B3aNMOICHCTBUE TeJl, PAaBHOBECHE TBEPABIX TET C 3aKpEIIEHHON
OCBIO BpaIlleHUs, Tepenada NaBICHHUS TBEPABIMUA TeNaMH, JKUIKOCTIMH M TaszaMu, aTtMmochepHoe
JMaBJeHWE, TUIaBaHUE TEJ, TMPEBPANICHUS MEXaHHYECKOW HHEPTHH) IO OMHCAHUI0 WX XapaKTEePHBIX
CBOWCTB ¥ Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3MUECKOe SIBICHIE;
pacmo3HaBaTh MPOSBIICHHE H3YUYEHHBIX (DU3MYECKUX SBICHUHA B OKPYKAIOIMIEM MHUpPE, B TOM YHCIE
(hm3uUecKue SABICHNUS B MPUPOJAE: IPUMEPHI IBIKEHHS C PA3IMYHBIMUA CKOPOCTSIMH B YKHBOW M HEKHUBOM
MIpUpOJIe, NEHCTBUE CHIIBI TPEHUS B MPUPOJAC W TEXHHKE, BIUSHUE aTMOC(HEPHOTO AAaBIICHUS Ha YKHUBOU
OpTaHM3M, IUIABAHHWE PHIO, PHIYArd B TeJe YENOBEKa, MPH STOM MEPEBOAUTH MPAKTHUYECKYIO 3a/1ady B
y4e0HYI0, BEIICNATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3MUECKUX SBIICHHIA,
OIMCHIBATh M3yYEHHBIE CBOMCTBA Tel U (PU3NUECKHE SBICHUS, HCIIONB3Ys (U3NUYeCKHe BEIMIHUHBI (Macca,
00bEM, TIIJIOTHOCTh BEIIECTBA, BpPEMS, IyTh, CKOPOCThb, CPENHSS CKOPOCTh, CHJa YHPYTOCTH, CHJIA
TSOKECTH, BEC Tela, Chjla TPEHUs, JMaBieHue (TBEPIOro Tena, XUAKOCTH, Ta3a), BHITAIKHBAIOMIAS CHIIA,
MexaHu4eckas padoTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHIIBI, KOA()(UIUEHT MOJE3HOr0 IEHCTBHS
MEXaHW3MOB, KHHETHYECKas W TOTEHI[MAJbHAS DJHEPrHsi), MpH OINWUCAHWH IPABIWIBHO TPAKTOBAThH
(U3NYECKUI CMBICII HCIIOJBb3YEMBIX BEIUYMH, MX OOO3HAUEHHMS W €IMHHUIBI (U3NUYECKHX BEIMYHH,
HaxOJUTh (POPMYIIbI, CBA3BIBAIOINNE NAHHYIO (PU3NYECKYIO BEIHYUHY C JPYTUMHU BEIUYHHAMH, CTPOUTH
rpadMKH U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYMH;



XapaKTepH30BaTh CBOMCTBA Tel, (PU3NYECKHE SBICHHUS U MPOLIECCHI, UCTIONB3Ysl MpaBHila CIOKEHHS CH
(Bmonb omHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBWUIIO PaBHOBECHs pbluara
(6;moxa), «3010TOE MPABUIIO» MEXAHHWKH, 3aKOH COXPAaHEHHS MEXaHHYECKOW SHEpPruH, MPH 3TOM IaBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M 3aIICHIBATH €[0 MAaTEMAaTHYECKOE BHIPAKCHHE;

OOBSCHATH (hr3MYECKUE SIBICHHSI, MPOLECCHl M CBOMCTBA TeN, B TOM YHCJIE U B KOHTEKCTE CUTYallHi
MPAKTUKO-OPUECHTUPOBAHHOI'O  XapaKTepa: BBIABJIATE HNPHUYUHHO--CICACTBCHHBIC CBA3H, CTpOUTH
00bsiCHEHHE U3 1—2 JIOTMYECKHX IIaroB C OMOpol Ha 1—2 M3y4eHHBIX CBOWCTBA (YM3HMYECKHUX SIBICHUIA,
(U3NYECKNX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarth pacuérHeie 3a1a4n B 1—2 AeiicTBUs, UCTIONB3Ysl 3aKOHBI M (JOPMYJIBI, CBSA3BIBAOIHE (HPU3NICCKUE
BEJIMYHMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJaud 3alUCBhIBATH KPATKOE YCIIOBHE, MOJCTABIATh PU3NUYeCKue
BEIMYMHBI B (OPMYJBl W MPOBOAUTH PACUETHI, HAXOAWTH CIPABOYHBIE NAHHBIE, HEOOXOIUMBIE IS
pelIeHus 3a1a4, OlEHUBATh PEATUCTHYHOCTD MOYUeHHOW (DU3MUECKON BEIIUYUHBL;

pacro3HaBaThb HpO6J’IeMbI, KOTOPBIE€ MOXHO PCIIWTHL HPU IMMOMOIIN (1)I/ISI/I‘I€CKI/IX METOA0B, B OIIMCAaHUU
WCCIIEZIOBAHMS BBIJIENATh MPOBEPSIEMOE MPEANONIOKEeHHE (THUIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
HOJ'Iy‘IeHHbeI pe3yiibTaT, HAXOAUTH OHII/I6KI/I B XOZ€ OIlbITa, A€J1aTh BHIBOABI IO €TI0 pE3YyJibTaTaM,
MPOBOANTH ONBITHI 10 HAOMIOJACHUIO (PHU3MUYECKUX SBICHUM WM (UBMYECKHX CBOWCTB  TeI:
(dbopMynupoBaTh  MpOBEpsieMble  MPEAMONIOKEHHs, COOUpaTh YCTAHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHMSI, 3aITMCHIBATH XOJ OMBITa U (POPMYTUPOBATH BHIBOJIBI;

BBIIIOJIHATE NPAMBIC U3MEPEHUA PACCTOAHUA, BPEMCHU, MACChl TCla, O6’LéMa, CUJIBI 1 TEMIIEPATYpPhI C
WCTOJIb30BAaHMEM aHAJOrOBBIX W IU(POBBIX MPUOOPOB, 3aNMCHIBATH MOKa3aHUsI MPHOOPOB C yUETOM
3aJJaHHOW aOCONFOTHOW MOTPEITHOCTH U3MEPEHHI;

MIPOBOJUTEL MCCIICOBAaHNE 3aBHCHUMOCTH OTHOW (PU3MYIECKON BETWYUHBI OT JAPYTrOM C HCIIOIIB30BAHUEM
MIPSIMBIX U3MEPEHHH (3aBHCHUMOCTH MTyTH PAaBHOMEPHO JABIIKYIIETOCA TENa OT BPEMEHH JIBUKEHHS Tena,
CHUTBI TPEHHS CKOJRKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHITBI
TPEHUA OT TUIOMIAJAN COMPUKOCHOBEHHUS TeJl, CHIIBI YIIPYT'OCTH OT yUIMHEHUS MPY>KUHBI, BHITAIKABAIOIIEH
CHITBI OT 00bEMa NOTPYKEHHOW YacTH Tejla M OT IJIOTHOCTH KHJIKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH
Tena, OT NTyOUHBI, Ha KOTOPYIO TIOIPYXKEHO TEI0, YCIOBUH TIABAHUS TE, YCIOBUI paBHOBECHS phlyara u
OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM yUEOHOT'O HMCCICAOBAHUS, COOMpaTh YCTAHOBKY W BBIONHSITH
W3MEpeHHd, Clenys MPeIOKEeHHOMY IUIaHy, (PUKCHpPOBAaTh pPE3yNbTaThl TONYYEHHOW 3aBUCHMOCTH
(hM3MUECKUX BEIMYMH B BHUJAE MPEUIOKEHHBIX TaOMUIl M TpadUKOB, JENaTh BBHIBOABI 10 PE3yIbTaTaM
WCCIIEZIOBAHUS;

MIPOBOINTH KOCBEHHBIE M3MEpPEeHHs (PU3NUECKUX BETHYWH (IUIOTHOCTH BEMIECTBA XUAKOCTH M TBEPAOTO
Tena, CWJIa TPEHHUS CKOJBKEHHS, [aBJeHWE BO3IyXa, BBHITAIKWBAIOIIAS CHJIA, JIEMHCTBYIOIIAs Ha
MOTPYXEHHOE B KHUAKOCTh TeNo, KOd(D(HUIMEHT MONe3HOro AeWCTBHUS MPOCTHIX MEXaHHW3MOB), CIIEAYS
MPEUIOKEHHOW MHCTPYKIIMH: TIPU BHITOJIHEHNH U3MEPEHNI COOMpaTh HKCIIEPUMEHTATFHYIO YCTAaHOBKY U
BBIYHCIISTH 3HAYEHNE NCKOMOH BEIIMYUHBL;

COOJFO/IATh TPaBUJIA TEXHUKH O€30IIaCHOCTH IpHU paboTe ¢ 1abopaTOpPHBIM 000PYIOBaHHUEM;

YKa3bIBaTh MPUHIIMITEI ISHCTBHUS MPHOOPOB U TEXHUYECKUX YCTPOWMCTB: BECHI, TEPMOMETP, JTUHAMOMETD,
COOOIIAIOIIHecs: COCYIBI, OapOMETp, phIyar, MOABMKHBIA W HETIOABIKHEIA OJIOK, HAKIIOHHAS TIOCKOCTH;
XapaKTepU30BaTh MPUHIHUIIE IEHCTBUS N3YIEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH Ha UX
onvcaHus (B TOM YHWCIE: MOMIIMITHUKY, YCTPOWCTBO BOMOMPOBOA, THAPABIUIECKUHN MPecc, MaHOMETP,
BBICOTOMEp, TIOPITHEBOW HACOC, apeoMeTp), WUCIONb3ys 3HAHWA O CBOMCTBAaX (DM3MUYECKHUX SBICHUH U
He00XOoaUMEbIe (PH3NYeCKUe 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOIUTH TNPHUMeEpHl (HAaXOmUTh WHPOPMANHMIO O TMpUMEpax) MPAKTHUECKOrO HUCHOIh30BAHUS
(m3MUecKNX 3HAHWUN B TOBCETHEBHOW KHU3HU JUIsl oOecriedeHHs Oe30MacHOCTH IpH OOpamieHud C
nmpubopaMu M TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHUS 3J0POBbS W  COONIOJEHHS HOPM
AKOJIOTUYECKOT0 TTOBEJISHHS B OKPYXKAIOIIeH Cpe/e;

OCYLIECTBIATH OTOOpP MCTOYHMKOB MH(pOpManuu B MIHTepHETE B COOTBETCTBHHU C 3aJJaHHBIM HOMCKOBBIM
3alIpocoM, Ha OCHOBE HMMEIONIMXCS 3HAHMH M IMyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHHKOB BBIIESTDH
UH(POPMAIUIO, KOTOpas SIBJISIETCS] IPOTUBOPEUUBOM HIIM MOXKET OBITH HEIOCTOBEPHOIA;



WCTIOJIb30BaTh MPHU BBHITOJHEHUH YUeOHBIX 3aJaHUK Hay4HO--TIONYJISIPHYIO JINTEpaTypy (usuueckoro
coJiepXaHus, CIpaBOYHbIE MaTepUabl, pecypchl ceTh MHTepHeT, BiajeTh NpuéMaMHi KOHCIIEKTUPOBAHMUS
TEKCTa, MpeoOpa3oBaHus HH(OOPMAIIUK U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC KpaTKHE MUChbMEHHBIE M YCTHBIE COOOLICHUS HAa OCHOBE 2—3 MCTOYHHKOB
nHpopMauu (QHU3MYECKOTO CONEpKAHUS, B TOM YHWCIE MyOJMYHO J[eNaTh KpaTKWe COOOIIEHUS O
pe3yabpTaTax NMPOEKTOB WM y4YeOHBIX MCCIEIOBAHMUN, MPU 3TOM TI'PaMOTHO HCIIOJNb30BaTh HM3Y4YEHHBIH
MOHSATHIHBIN anmapat Kypca GU3UKH, COTPOBOXKIATH BHICTYTUICHUE MTPE3CHTAIINCH;
NpH BBINOIHEHWH YYEOHBIX TMPOSKTOB M MCCIENOBAaHUM pachpeneisiTh OOS3aHHOCTH B Tpymlne B
COOTBETCTBUU C TIOCTABJIEHHBIMU 3aJjauaMH, CJEIUTh 3a BBIIOJHEHHWEM IUIaHA JAEHUCTBH, aJeKBaTHO
OLICHMBATh COOCTBEHHBIH BKJIAJ, B JICATEILHOCTh TPYIIBI, BBICTPAMBATh KOMMYHUKATHBHOE
B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPY)KAIOIINX.

K koHIy 00yueHusi B 8 Kjacce mpeMeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMUPOBAHHOCTH Y O0YUAIOIINXCST YMEHHIH:
WCIIONb30BaTh TOHATHSA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE JBM)KEHHE AaTOMOB M MOJEKYI,
arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAIIMYECKUE 1 aMOp(HBIE Tella, HACKIIICHHBIA 1 HEHA CHIIICHHBIH
map, BJIQKHOCTb BO3/yXa, TEMIlepaTypa, BHYTPEHHsS DHEprus, TEIJIOBOW JBUTATENb, 3JIEMEHTapHBIH
JNEKTPUUECKUN 3apsijl, SJEKTPUUECKOE I0JIe, MPOBOAHUKHN U AWIIEKTPUKH, TOCTOSIHHBIN 3JIeKTPUIECKUN
TOK, MAarHUTHOE TI0JIE;
pasnuyaTe SBJEHHA (TEIUIOBOE pacIIMpeHHe M C)KaThe, TeIlonepeaayda, TeljIoBOe paBHOBECHE,
CMayvBaHWE, KalWUIApHBIE SBIEHWS, WCIApeHHe, KOHACHCAIWs, IUJIaBIE€HUE, KPHUCTaJUIN3aLus
(oTBepaeBaHmME), KUTICHUE, TeIUIONepeaada (TEIIONPOBOIHOCTh, KOHBEKITHS, U3IYICHHE), DICKTPU3AIUS
TeJN, B3aMMOJICHCTBHE 3apsAA0B, IEMCTBUS 3JIEKTPHUIECKOTO TOKa, KOPOTKOE 3aMbIKaHHEe, B3AaUMOJICHCTBHE
MarHuToB, AEHCTBHE MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM, JJIEKTPOMAarHWTHAs WHIYKLHA) MO
OIMCAHUIO WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPHPYIOMINX HaHHOE (U3NYIECKOe
SIBIICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (PH3UYECKUX SIBICHHA B OKPYXKAIOIIEM MHpE, B TOM YHCIE
(m3nyeckue SBIEHUS B TPHUPONE: IMOBEPXHOCTHOE HATSHKEHWE M KaNWULIPHBIC SIBICHUS B TIPUPOJE,
KpHUCTAJUIBI B IpUpoe, uznydenne ConHIa, 3aMep3aHie BOA0EMOB, MOPCKHE OpU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, JJIEKTPHUYECKHE SBJICHHS B arMocdepe, SJEKTPUYECTBO KHBBIX OPTaHH3MOB,
MarHuTHOE TOoJNe 3eMIH, Apeid MOI0COB, POIb MAarHUTHOTO TOJNS U KU3HH Ha 3emJe, MOJSIpHOe
CHUSTHHE, TIPH 3TOM TEPEBOUTH MPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKK) PU3MUECKUX SIBICHUIA;
OIMCHIBATh W3YYEHHBIE CBOMCTBA TeT W (PU3MYECKHE SBICHUSA, WCHONB3yd (QU3MUECKUE BEIUUMHBI
(Temmeparypa, BHYTPEHHSAS OSHEPTHUS, KOJWUYECTBO TEIUIOTHI, y/ENbHAas TEIIOEMKOCTh BEIIeCTBa,
yAenbHas TeIyioTa IUIaBIICHHS, YAENbHAs TEIUIoTa MmapooOpa3oBaHUs, yIeldbHas TEIJIoTa CropaHUs
TOILTNBA, KO3()(PHUIIMEHT MONE3HOr0 ASWCTBUS TEIIOBOW MAIIMHBI, OTHOCUTENBHAS BIAXKHOCTh BO3yXa,
ANEKTPUYECKUAN 3apsijl, CHJIa TOKA, DJIEKTPHUECKOE HANPSKEHHE, COMPOTHUBIICHIE IPOBOIHUKA, YACTbHOE
CONIPOTUBJICHHE BENIECTBa, pad0Ta W MOIMHOCTH JJIEKTPHUUYECKOrO0 TOKAa), MPH OMUCAHWH IPABUIBHO
TPaKTOBaTh (U3NYECKUH CMBICT HCHOJIB3yeMbIX BEIHYWH, OOO3HAYEHUS M EOWHHIBI (PH3MUECKUX
BEJIMYWH, HAXOAUTH ()OPMYITBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BENWYMHY C APYTUMH BETHIUHAMH,
CTpOUTH TpaUKK U3YUYEHHBIX 3aBUCHMOCTEN (PH3UIECKUX BETUIHH;
XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKHE SBICHUS M TPOIECCHI, UCIOIB3YS OCHOBHBIC TOJOKEHHS
MOJIEKYIIIPHO--KUHETUYECKOH TEOpUU CTPOSHHS BEIIeCTBA, MPHHIUI CYMEpIO3UIUN ToNel (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma Juisi ydacTka Iiend, 3akoH Jlxoyms—
Jlenma, 3ak0H CoXpaHEHUs SHEPTHH, IIPU STOM JIaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alVICHIBATh
€ro MaTeMaTHIeCKOe BRIPAKEHHE;
OOBSICHATH (DU3MUYECKHE MPOIIECCH U CBOWCTBA TeJl, B TOM YUCIIEC M B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTePa: BBIABIATH IPUUNHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH
00bsiICHEeHHE U3 1—2 TOrMYeCKUX LIaroB ¢ ONOpoi Ha 1—2 U3y4eHHBIX CBOWCTBA (PU3NUECKUX SIBICHUH,
(pU3NUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pewmarth pacuérHele 3aa4u B 2—3 AeHCTBUs, UCTIONB3Ys 3aKOHBI M (JOPMYJIBI, CBA3BIBAIOIINE (PU3HUECKUE
BEIMYHMHBI: HA OCHOBE aHaJM3a YCIOBH 3aJaud 3allMChIBATh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTATOK
JaHHBIX JJISl pEIIeHHs 3aJaud, BHIOMpaTh 3aKOHBI W (OPMYJBI, HEOOXOOUMBIE Ui €€ pelIeHus,
MPOBOANUTH PACUYETHl M CpPaBHHMBATH IONyYEHHOE 3HAa4YeHHE (DU3MYECKOW BETUYMHBI C HM3BECTHBIMHU
JaHHBIMU;

pacrno3HaBaThb HpO6J]CMLI, KOTOpPbBIC MOXHO pPEHIUWTHL HPHU IMOMOIIA (bI/I3I/ILICCKI/IX MCTOI0B, HCIIOIb3YA
OMMCaHnue€ HUCCICA0BAHMs, BbIACIIATE IMMPOBEPACMOC MPEAIOI0XKEHNE, OICHUBATL IPABUJIBHOCTL MOPSAAKa
MMPOBCACHUA NUCCIICA0BAHMs, ACIaTh BHIBOADI,

MPOBOAMTH OMBITHI IO HAOIIOACHHUIO (PU3UUECKHUX SIBJICHUN MM (PU3NYECKMX CBOWCTB TeN (KamMUIAPHEIC
SIBJICHUSI, 3aBUCHMOCTH JIaBIICHUS BO3/lyXa OT ero 00bEMa, TeMIiepaTyphl, CKOPOCTH Mpollecca OCTHIBAHUS
W HarpeBaHdss TNPH HW3JIYYEHHHM OT LBeTa H3Iydalomeil (moriomaronieldl) MOBEPXHOCTH, CKOPOCTh
HUCMapeHusd BOABI OT TEMICPATYPbI KXUAKOCTHU W IUIOIIAAN eé MMOBEPXHOCTHU, DBJICKTpHU3AIHA TCI H
B3aHMOI[eI710TBPIe QJICKTPHUYCCKUX 3apsiaaoB, BSaHMOHeﬁCTBHe MMOCTOSAHHBIX MAarHvTOB, BU3YyaJIM3allusd
MArHATHBIX TIOJIEH ITOCTOSIHHBIX MarHuToOB, HeﬁCTBHH MArovuTHOrO I10JIsI Ha HPOBOJHHUK C TOKOM,
CBOMCTBAa DJJIGKTPOMArHWTa, CBOMCTBA DJJIEKTPOABHTATENS IOCTOSHHOTO TOKa): (opMyanpoBaTh
MIpOBEPsIEMbIC TTPEMITOIOKEHIS, COOMPATh YCTAHOBKY U3 MPEMIOKEHHOTO 000pyI0BaHUs, OMUCHIBATH X0
ombITa ¥ (YOPMYIHPOBATH BEIBOJEI,

BBIIIOJIHATE MPAMBIC HU3MEPEHUA TEMIICPATYpPBhI, OTHOCHUTENHFHON BIAKHOCTHU BO3ayXa, CHJIbI TOKa,
HaIrpsHKEHUA € UCIIOJIb30BAHMEM aHaJIOI'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/I3I/I‘-IGCKI/IX BCIIMYUH, CpPaBHHUBATh
pPe3yNbTaThl U3MEPEHUH ¢ yUETOM 3aJaHHON aOCOMIOTHOU ITOTPEITHOCTH;

MIPOBOJUTEL MCCIICIOBAaHNE 3aBHCHMOCTH OTHOW (PU3MUECKON BEIWYWHEI OT APYTOM C HCIOIB30BAHHEM
MIPpAMBIX I/I3MepeHI/II71 (3aBI/ICI/IMOCTI) COITPOTUBJICHUA MPOBOJHHUKA OT €TI0 MJIMHBI, IIJIOAAW IMOIIEPEYHOI O
CCUCHHA U YACIBHOT'O CONPOTUBIICHUA BCIICCTBA IMPOBOJAHHKA, CHJIBI TOKA, HAYIICTO 4YE€PE3 MPOBOAHUK,
OT HaIlpsDKEHUS HA TIPOBOJHHKE, HCCIENOBaHHE IOCIENOBATENHHOTO W TapajuIeNbHOTO COEAWHEHUI
MIPOBOIHMKOB): IIJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY WM BBITIONHATH HM3MEPEHUS, CIIEAys
MPEATOKEHHOMY IUIaHy, (UKCHPOBATH PE3yNbTAThl IMOTYYCHHOH 3aBHUCHMOCTH B BHJE TaONHIl |
rpaduKoB, AeNaTh BEIBOJBI MO PE3YyIbTaTaM MUCCIEIOBAHNUS;

MPOBOJNTL KOCBEHHBbIE W3MepeHMsl (u3uuecknXx BenuuyuH (yAelbHAs TEIUIOEMKOCTh BEIIeCTBa,
COINPOTHUBJICHNE TMPOBOAHHUKA, PabOTa M MOIIHOCTH DJIEKTPUYECKOTO TOKA): TUIAHWPOBATH H3MEPEHHUS,
COOMpaTh SKCIEPUMEHTAIFHYIO YCTAHOBKY, CIeqys MPeIIoKEHHON HHCTPYKIINH, M BEIYUCIATD 3HAUCHWE
BETMYNHBL,

COOJFO/IATh TIPaBHJIa TEXHUKH O€301IaCHOCTH IpHU paboTe ¢ 1abopaTOpPHBIM 000PYIOBaHHUEM;
XapaKTepu30BaTh MPUHIHUIIH IEUCTBUSA N3YIEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX
ormvcaHus (B TOM YHCIE: CHUCTeMa OTOIUIEHHS /JOMOB, THTPOMETp, THapoBasi TypOmWHa, ammepMmerp,
BOJIBTMETP, CUETYHUK DJIEKTPUYECKOW HHEPTHH, 3IIEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTeNbHBIC
ANEKTPONIPUOOPHI (MPUMEPHI), SIEKTPUUECKHE TNPEAOXPAHUTENHN, JJIEKTPOMArHHUT, DJIEKTPOIBUTATEND
TTOCTOSTHHOTO TOKA), MCIIONIB3YS 3HAHUS O CBOMCTBAaX (DM3MUYECKHX SBICHUU M HEOOXOarMble (DH3MUECcKre
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCThIE TEXHUYECKHE YCTPOHCTBA ¥ W3MEPUTENbHBIE MPHOOPHI IO CXeMaM |
CXEMaTUYHBIM PHCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEpMOC, TICHXPOMETP, TUTPOMETp, IBUTATENb
BHYTPEHHETO CTOpaHUs, DJEKTPOCKOII, pEOCTaT), COCTABISATh CXEMbl JIIEKTPUYECKUX Iemel ¢
MOCTIENIOBATENFHBIM W TApaJUIEIbHBIM COEJAMHEHUEM D3JIEMEHTOB, pasiidvasi yCJIOBHBIE OOO3HAUYCHHS
AJIEMEHTOB AJIEKTPUIECKUX IIETIeH;

MPUBOIUTH TNPHUMeEpHl (HAaXOmUTh WHPOPMANHMIO O TMpUMEpax) MPAKTHUECKOrO HUCHOIh30BAHUS
(M3MUecCKNX 3HAHWUU B IOBCEIHEBHOW JXU3HU I oOecredeHus: 0e30MacHOCTH TPH OOpalleHuH ¢
nmpubopaMu M TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHUS 3J0POBbS W  COONIOJEHHS HOPM
AKOJIOTUYECKOT0 TTOBEJISHHS B OKPYXKAIOIIeH Cpe/e;

OCYLIECTBIIATh MOUCK MH(pOpManuu (pu3ndeckoro conepkanus B MHTepHeTe, HA OCHOBE HMEIOLINXCS
3HaHUH W MyTEM CPaBHEHHUS JOMOIHUTENBHBIX UCTOYHUKOB BBIACISATH WHPOPMALUIO, KOTOpas SBISAETCS
MPOTHBOPEUNBON MIIM MOXKET OBITH HEIOCTOBEPHOM;



WCIONb30BaTh MPHU BBHIMOJHEHUH YYCOHBIX 3aJaHUN HAyYHO--TIONYJSPHYIO JINTEPATYypy (PUINUECKOTrO
CoJIepXKaHus, CIIPAaBOYHBIC MaTEpUabl, pecypchl ceTu MHTepHEeT, BIaJeTh MPUEMaMU KOHCTICKTUPOBAHHUS
TEKCTa, MPeo0pa3oBaHus UHPOPMAIIUU U3 OJJHON 3HAKOBOW CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBCHHBIC NMHUCHMCHHBIC W KpaTKHE YCTHBIC COOOIIEHUs, 0000mas uHGOpMaIUo u3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COACPIKAHHMS, B TOM YUCIIC MYOJIUYHO MPEACTABIATh PE3yIbTaThl
MPOEKTHOW WJIM HCCIIEAOBATEILCKON JIESITEIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh HM3YYCHHBIH
MOHSITUWHBIN anmnapaT Kypca (GU3UKH, COMPOBOXKIAThH BRICTYIIJICHHE NIPE3CHTAIUEH;
MPH  BBIMOJHEHUHM YYEOHBIX IPOSKTOB M HCCISHOBAaHUN (U3WYECKUX MPOIECCOB PaCHpPEACIsATh
0053aHHOCTH B T'PYIIEC B COOTBETCTBUH C TOCTABJICHHBIMHU 3aJa4aMH, CJICAUThH 32 BBHINIOJHCHUEM ILIaHA
JICHCTBUH M KOPPEKTHUPOBATh €0, aJeKBaTHO OICHMBATh COOCTBEHHBINM BKJIAJ B JIEITEIBHOCTH TPYIIIIHI,
BBICTPauBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IIPOSBIISISl TOTOBHOCTh pa3peiiaTh KOH(MIUKTHI.

K koHIy 00yueHust B 9 KJjacce mpeaMETHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTh Y O0YJAFOIIUXCS YMCHHIA:
WCIIONb30BaTh TIOHATHS: CHCTEMa OTCuéra, MarepualibHas TOYKa, TPACKTOPUs, OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBWXKCHHUS, Jedopmainms (yrnpyras, IUIacTHYeCKas), TPEHHUE, IEHTPOCTPEMHUTEIbHOES
YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IIEHTP TSXKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TIKECTH
TBEPJIOrO Tella, PAaBHOBECHE, MEXaHWYECKUE KOJIeOaHUs M BOJHBI, 3BYK, MH(pa3BYK W YIbTPa3BYK,
3JIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JCKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJIbHO30PKOCTb,
CIEKTPBI UCITYCKAHMS U TOTJIONIECHUS, ainb(a-, 0eTa- ¥ raMMa-u3JIydeHus], U30TOIbI, SAepHas SJHEPreTHKa;
pasauyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPIMOJMHEHHOE IBH)KEHUE, PAaBHOYCKOPEHHOE
NPSMOJIMHEHHOE JBUXKCHHUE, CBOOOMHOE TMAaJICHWE TEJI, PAaBHOMEPHOE JBM)KEHHUE II0 OKDPY)KHOCTH,
B3aHUMOJICHCTBUE TEJI, PEAKTUBHOE JIBUKECHUE, KOJIeOaTeIbHOE IBHIKEHHE (3aTyXaOLIUE U BBIHYKICHHBIC
KonebaHus), Pe30HAHC, BOJIHOBOE JIBUXKEHHE, OTPa)KCHUE 3BYKa, MPSIMOIMHEHHOE pachpoCTpaHEeHue,
OTpa)keHUE W TMPEJOMIICHHE CBETa, MOJIHOEe BHYTPEHHEE OTPa)KCHUE CBETa, pa3jioKeHHe Oenoro cBera B
CIICKTP M CIOXCHHE CIICKTPaJbHBIX IIBETOB, JWCIEPCHS CBETa, €CTECTBEHHAsl PaJIMOAKTUBHOCTD,
BO3HHKHOBEHH € JIMHEHYATOTO CIIEKTPA M3TYYSHHUS) TI0 OITMCAHHIO X XapPaKTEPHBIX CBOMCTB M HA OCHOBE
OIBITOB, JEMOHCTPUPYIOIIHX JaHHOE (PHU3HUECKOE SIBIICHHE;
pacro3HaBaTh MPOSBICHHE W3YyYEHHBIX (DU3NYECKUX SBIICHHH B OKpYXKarolieM MHUpe (B TOM 4YHCIE
(dusnveckre SIBICHUS B TPUPOJE: NPHIMBBI U OTJIHBBI, JBWKeHHE IaHeT CONHEYHOH CHCTEMBI,
pPEaKTHBHOE JIBUKCHHE JKUBBIX OPTaHU3MOB, BOCIPHSTHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICEHUE,
CeiCMHYECKHE BOJHBI, IIyHAMH, 3XO, I[BETa TeN, ONTUYCCKUE SBJICHHS B IMPHUPOJAE, OHOIOTHYECKOE
NEUCTBHE  BHUJMMOTO,  yIbTPA(HOIETOBOTO W  PEHTTCHOBCKOTO  W3JIYYCHWH,  E€CTECTBEHHBIN
PaMOaKTUBHBIN (OH, KOCMUYECKUE JTYIH, PATHOAKTUBHOE N3TYYCHUE IPUPOIHBIX MUHEPAJIOB, ISHCTBUE
PaJMOAKTUBHBIX W3TYYCHHH HA OPTaHW3M 4YelOBeKa), TPH TOM IEPEBOJUTH MPAKTHUYECKYIO 33/1a4y B
y4e0HYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PM3NUECKUX SBIICHHIA,
OIUCHIBATh W3YUYCHHBIC CBOWMCTBA Tel W (DU3MUCCKHE SBICHHS, HWCIONB3Ys (QU3MYECKUE BETHYUHBI
(cpemusisi ¥ MTHOBEHHAsl CKOPOCTh Tella MPH HEPABHOMEPHOM JIBUXKCHUH, YCKOPEHUE, TepeMellCHHE,
MyTh, YTJIIOBask CKOPOCTh, CHJIA TPEHUS, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHUE CBOOOTHOTO MaJIeHNS,
BEC TeNa, UMIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHUYecKasi paboTa U MOIIHOCTh, MOTCHIUATBHAS SHEPTHSI
Tena, MOTHITOTO HaJl TIOBEPXHOCTHIO 3EMITH, MTOTCHIIMATBHAS SHEPTHS CKATOM MPYKUHBI, KUHETHUYECKAs
SHEPrusl, MOTHAS MEXaHUYeCKasl SHEPTUsl, TIEPHOJT U YaCTOTa KoneOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa
M BBICOTA TOHA, CKOPOCTh CBETa, IMOKAa3aTellb TMPEIOMIICHUS CpEIbl), MPHU OMHUCAHUM IPABUIBHO
TPAaKTOBAaTh (DM3MYECKUH CMBICT HCIONB3YEMbIX BEIHYWH, O0O3HAYCHHS W CIAMHUIBI (PU3UYSCKUX
BEJINYMH, HAXOMUTh (YOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (GU3HUECKYIO BETHYMHY C JPYTHMH BETHYHHAMH,
CTPOUTH IpahUKU U3YUCHHBIX 3aBUCHMOCTEH (PU3NICSCKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3MUCCKUE SIBICHWS M MPOIECCHI, UCIONb3ysS 3aKOH COXPaHCHHUSI
SHEPTryH, 3aKOH BCEMHUPHOI'O TATOTEHUSI, TPUHIMN CYMEPHO3UIUU CHJI, TPHHIUI OTHOCHTEIHLHOCTH
laymnes, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHHsI UMITYIIbCA, 3aKOHBI OTPAKEHUS W TPEIIOMIICHUS CBETa,
3aKOHBI COXPAaHEHUs 3apsAIOBOTO M MAacCOBOTO YHCEN MPH SACPHBIX PEAKIUSAX, MPH OTOM JaBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MaTEMATHIECKOE BEIPAIKEHIE;



OOBSCHATH (UBMYECKHE MPOLECChl M CBOWCTBA TN, B TOM YHCIE W B KOHTEKCTE CHTYallHi
MPAKTUKO-OPHEHTHPOBAHHOIO  XapaKTepa: BBIBIATh TNPHYMHHO--CIEICTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHHE W3 2—3 JIOTMYECKHX IIaroB C OMOpOH Ha 2—3 M3Yy4eHHBIX CBOMCTBA (DM3MUECKHUX SIBJICHUH,
(pU3NYECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemwath pacu€rHele 3afaydl (OMUpArOIIMecss Ha CHUCTEMY W3 2—3 ypaBHEHUH), WCIONB3yS 3aKOHBI U
(I)OpMyHBI, CBsA3bIBAIOIINEC (I)I/I?,I/I‘-ICCKI/IC BCJIIMYMHBI: Ha OCHOBC aHa/IM3a YCJIOBUA 3aJjadu 3allMCbIBaTb
KpaTKOC YCJIOBHE, BBIABIATL HEAOCTAIOIIUE HUIIN I/I36E>ITO‘IHI)IC JaHHBIC, BI)I6I/IpaTI) 3aKOHbI U (I)OpMy.]]bI,
HGO6XOZ[I/IMI)IG JJId pClICHUS, TPOBOJUTH paC‘-IéTI)I " OUCHUBATH PCAIMCTUYHOCTD MMOJYYCHHOI'O 3HAYCHUA
(pm3HUECKON BEITUYUHBL,

pacrno3HaBaThb HpO6J]CMLI, KOTOpPbBIC MOXHO PEHIUWTHL HPHU IMOMOIIA (I)I/I3I/I‘-ICCKI/IX MCTOIO0B, HCIIOIb3YyA
OMMCaHnuE€ HCCIICA0BAHMsA, BbIACIIATE MMPOBEPACMOC MPEAIOI0XKECHNE, OICHUBATL MIPABUJIBHOCTL MOPSAJAKa
MMPOBEACHUA NUCCIICA0BAHMs, ACIaTh BbIBOAbI, UHTCPIIPETUPOBATE PE3YJILTAThI HaGJ]IOI[eHI/II‘/,I " OIIBITOB,;
MPOBOANTE OIBITHI 1O HAONIOJICHNI0 (QU3NYECKUX SBICHWH WM (U3NYECKHX CBOWCTB Tell (M3y4deHHe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUsI SHEPTUH, 3aBUCUMOCTD TepUoia KOIeOaHUH PyKUHHOTO
MadTHUKA OT MacCChI I'py3a U JKECTKOCTH MMPYXXWHBI U HE3aBUCUMOCTDH OT aMIIJIUTYAbI MaJIbIX KOHe6aHI/II\/'I,
MPSIMOJTMHEHHOE PACIpOCTPaHEHHE CBETa, paslioKeHHe Oeloro cBera B CHEKTP, M3y4YCHUE CBOWCTB
n300pakeHusi B IUIOCKOM 3€pKalie M CBOWCTB HW300pa)XCHUsS IMpeAMeTa B coOuparolield JH3e,
HAOJIO/ICHHE CIUIONTHBIX M JIMHEHYATHIX CIIEKTPOB M3ITyYEHHs): CAMOCTOSATENLHO COOMPATh YCTAHOBKY U3
M30BITOYHOrO0 HaOopa OOOpYIOBaHWS, ONHUCHIBATE XOJ[ ONBITA M €ro Pe3yNbTaThl, (OPMYIHPOBATH
BBIBOJBI,

MPOBOANTH MPH HEOOXOJMMOCTH CEPHUIO NIPSIMBIX U3MEPEHUH, ONpeNelisisi cpejHee 3HaUeHUe H3MepseMoin
BeMUMHBI ((DOKYCHOE pPacCTOSHUE COOMparoliedl JIMH3bI), 000CHOBBIBATH BHIOOP CIIOCO0OA HM3MEPEHHS
(M3MepuTENTEHOTO TIPHOOPA);

IIPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (DPU3MYECKUX BEIUYMH C UCIIOJIB30BAHUEM INPSIMBIX U3MEPEHUM
(3aBHCHMOCTH IIyTH OT BPEMEHHM IIpY PaBHOYCKOPEHHOM JBMKEHHU 0€3 HadaJbHOM CKOpOCTH, Iepuoia
KoJIe0aHUM MaTeMaTU4eCKOro MAasTHUKA OT AJMHBI HUTH, 3aBUCHMOCTH YIJIa OTPakKEHHs CBETa OT yrija
HajieHus ¥ yIyla TpeloMIIeHHMs OT yIyla INaAeHWs): IUIAHUPOBaTh MCCIEAO0BaHHUE, CaMOCTOSTENbHO
coOupaTh yCTaHOBKY, (PUKCHPOBATH PE3yNIbTAaThl MOTYYCHHOMN 3aBUCUMOCTH (PU3NYECKUX BEINYNH B BUIC
Tabau1 U rpauKoB, AENaTh BBIBOIBI II0 Pe3yIbTaTaM UCCIIEOBAHNUS;

IIPOBOANUTH KOCBEHHBIE M3MEPEHMs (M3MUECKUX BEIUYUH (CPEeOHssI CKOPOCTh U YCKOPEHHE Tena IpH
PaBHOYCKOPEHHOM [IBM)KEHHH, YCKOPEHHE CBOOOIHOIO MAaJeHUs, >KECTKOCTh IPY)KUHBI, KOI(GGUIHMEHT
TPEHHUSI CKOJNBKEHMSA, MEXaHHueckas paboTa M MOLIHOCTh, 4YacTOoTa M IEepuol KoineOaHui
MaTEMaTHYECKOr0 M NPYXUHHOTO MasTHHKOB, ONTHYECKasl cujla COOMPAIOIIEH JMH3bI, painOaKTUBHBIHN
(oH): MIaHUPOBATh W3MEPEHHS, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIOJIHATH M3MEPEHUS,
clienysl IPEVIOKEHHON MHCTPYKLHMH, BBIYUCISATH 3HAUCHHE BEIMYUHBI M aHAJIM3UPOBATh IONyYCHHBIE
PE3yNbTATHI C YU4ETOM 3aJAHHON MOTPEIIHOCTH U3MEPEHUM;

COOJFO/IATh TPaBUJIA TEXHUKH O€30IIaCHOCTH IpHU paboTe ¢ 1abopaTOpPHBIM 000PYIOBaHHUEM;

pa3nuyaTh OCHOBHBIC NMPU3HAKU M3YUYEHHBIX (U3MUYECKUX MOAENEH: MarepuanbHas TOYKa, aOCOIIOTHO
TBEPAOE TEN0, TOUCUHBIM MCTOUYHHUK CBETA, Jy4, TOHKAs JIMH3A, IJIAHETApHAsT MOJEb aToMa, HyKJIOHHAs
MOJIeTIb aTOMHOTO SI/IPa;

XapaKTepU30BaTh MPUHLHUIIBI ACHCTBUS N3yUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OIOPOI Ha UX
onucaHus (B TOM YHCIE: CIIMAOMETP, AATUUKU IHOJOKEHHSI, PACCTOSHUS U YCKOPEHHUs, paKeTa, 3XO0JIOT,
OYKH, MEPHUCKOI, (oToanmapart, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, J03UMETP, Kamepa Buibcona),
WCTIOJIB3YsI 3HaHUS O CBOMCTBAX (PM3NUECKHX SIBICHUM M HEOOXOUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;
HCIIOJIB30BATh CXEMbl M CXEMAaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHHYECKUX YCTPOWCTB, M3MEPUTEIBHBIX
npuOOPOB U TEXHOJOTMYECKHUX IPOLECCOB HPH PEUICHUH Yy4eOHO--TPAaKTHUECKUX 3a/ad, ONTHYECKUE
CXEMBI ISl [TOCTPOCHUS M300pa’keHNH B IJIOCKOM 3€pKajie U COOMparoLIel JINH3E;

NPUBOAUTH MpUMEPHl (HAaXOAWTh HHPOPMALMIO O MpHUMeEpax) NPaKTHYECKOr0 HCIOJIb30BaHUS
(¢u3NUeCKNX 3HAHUH B IIOBCEIHEBHOH >XM3HM Ui oOecredeHusi 0€30MacHOCTH HpH oOpalieHun ¢



npuOoOpaMH H  TEXHHYECKUMH  YCTPOMCTBAMH, COXpPAaHEHHsS 3I0pPOBbS U COONIONEHHS HOPM
JKOJIOTMYECKOr 0 IIOBEECHHS B OKPYXKAIOIIEH CPELE;

OCYLIECTBIATh TOUCK HH(oOpManuu (QU3MYECKOro colepkaHus B VIHTepHeTe, CaMOCTOATENHHO
(dbopMynupysl TOWMCKOBBIM 3ampoc, HaXOAWTh IIYTH ONpPEAENCHUS JOCTOBEPHOCTH IOMY4YECHHON
nH(OPMAITUKM HAa OCHOBE UMEIOIIMXCSI 3HAHUH U AOTIOTHUTENBHBIX HCTOYHUKOB;

WCTIOJIb30BAaTh TMPH BBHIMOJHEHUHM YUeOHBIX 3aaHUK Hay4HO--TIONYJISIPHYIO JINTEpaTypy (usmyeckoro
coJiepXaHus, CpaBOYHbIE MaTepHaIbl, pecypchbl ceTu MHTepHeT, BiajeTh NpuéMaMu KOHCTIEKTHPOBAHUS
TEKCTa, Ipeodpa3oBaHus HHOOPMAIIMU U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE MH(OpMAIMKM M3 HECKOJIBKHX
HUCTOYHUKOB (DU3MYECKOTO COACpKaHUS, MyONUYHO WPEACTABIATh pE3YNbTAaThl TNPOCKTHOH WIIH
HCCIEN0BATENBCKON AEATEIbHOCTH, IIPYU ITOM I'PAMOTHO HUCIIOJIb30BATh U3YYEHHBIN OHATUWHBIN anmnapar
H3y4aeMoro pasziena (U3MKH W CONPOBOXKIATH BBICTYIJICHWE Tpe3eHTanued ¢ y4€roM ocoOeHHOCTeH
ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudgpossbie)
n/n NPorpamMmbl Bcero 0; TPOJBHLIC p ;KTquCKHe o0pa3oBaTtejibHbIE
padoTsI padoThbI pecypesI
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
- 2 0 0
11 Du3nka - HayKka 0 pHpoJe https://m.edso0.ru/7f416194
bu6moreka [IOK
2 0 0
1.2 PU3MICCKHC BETMIMHEI https://m.edsoo0.ru/7f416194
N bu6mmoreka [IOK
2 0 1
1.3 EcrecTBeHHOHAYYHBIN METO/] TIO3HAHUS https://m. edsoo.ru/7f416194
Hroro mo paszuaeny 6
Pasznes 2. IlepBoHayasibHble CBEJICHUS 0 CTPOEHUH BellleCTBA
bu6moreka [IOK
1 0 1
2.1 Crpoenue semectsa https://m.edso0.ru/7f416194
JIBrykeHre u B3aMMOACHCTBHE YaCTHII bubnuorexa [JOK
2.2 2 0 1
BEIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHHS BEIIECTBA https://m.edsoo.ru/7f416194
Hroro 1o paszueny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3 0 1
3.1 Mexanuteckoe npikeHne https://m.edso0.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 Muepuys, Macca, 110THOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Crna. Bunst cun https://m.edso0.ru/7f416194
Uroro no pasaeny 21



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

Pa3nes 4. J/laBiaenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB

41 [asnenue. [lepenaya naBieHus TBEPAbIMU 3 1 bubnuorexa [JOK
' TeJIaMHU, JXUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBaierie KuKoCTH ° 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocdepoe Jasnciie 6 1 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo paszuaeny 21
Pa3nea 5. PaGora u MomiHOCTh. DHeprus
bu6moreka [IOK
51 PaboTa n mommocts 3 . https://m.edso0.ru/7f416194
bu6moreka [IOK
5 1
5.2 HpocThie mexanusMEL https://m.edsoo.ru/7f416194
bu6moreka [IOK
4 0
53 Mexanuueckas suepris https://m.edsoo0.ru/7f416194
Hroro mo paszueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 15



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

8 KUVIACC

Koau4iecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM K n (uudposbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC p ;KTquCKHe o0pa3oBaTtejibHbIE
padoTsI padoThI pecypesI
Pasnen 1. TensoBble siBJeHUs
. bubmmoreka [IOK
7
11 CrpoeHue u CBOWCTBA BELIECTBA 0 0 httos://m. edsoo.ru/7f418 1ce
bu6mmoreka [IOK
21 1
12 Terobie nporecch! > https://m.edsoo.ru/7f4181ce
Hroro mo paszueny 28
Paznea 2. DyieKTpuYeCKHe M MATHUTHBIE SIBJICHUSA
21 DneKTpuYecKue 3apsiibl. 3apsoKCHHBIC Tena U 7 0 1 bubnuotexa [JOK
' WX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
. 20 1 7
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK https://m. edsoo.ru/7f4181ce
bu6moreka [IOK
. 6 1 15
2.3 MarnuThbIe ABCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
4 0 0
24 DICKTPOMATHHTHAA HHIYKIIHA https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KUIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uudgposbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC p ;KTquCKHe o0pa3oBaTtejibHbIE
padoTsI padoThI pecypesI
Pazjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bu6mmoreka [IOK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [IOK
20 1 3
1.2 Bsaumoneiicraue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
1.3 SaKOHE! COXPaHEHHS https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUSA U BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexannyeckue KoyieGaHus https://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
8 1 3
2.2 MexaHu4ecKre BOJHBI. 3BYK https://m. edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
DJIEKTPOMArHuTHOE MOJIE U bubnuorexa [JOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBbIE IBJICHHSA
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI pacpPOCTPAHEHUS CBETa https://m. edsoo.ru/7f41adab
bu6mmoreka [JOK
6 0 3
4.2 JlmHsp! M ONTHYECKUE NPHOOPEI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue GEI0ro CBETa B CIEKTP 3 0 2 bubmorera [JOK

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



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

Hroro no pazneny

15

Paznena 5. KBanTtoBbie iBJIeHUA

5.1 HcnycKkaHue U MOTJIOIEHUE CBETA aTOMOM 4 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO S1pa 6 1 Et?rfs?ﬁr?fggggr?/%f 13426
5.3 SnepHblie peakuu / 1 EtTgsH/P/I ;?:é(s%c];.l 8/5 f41a4a6
Hroro mo paszuaeny 17
Pa3nes 6. IloBTopuTe/ibHO-00001aI0 1M I MOAYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 2 bu6moreka [IOK
Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
N KoanuecTBo yacos DJIeKTPOHHBbIe UG POBbIE
A Tema ypoka Koutposnbubie | Ilpakruveckne | OOpasoBaTelbHbIE
n/n Bcero
padoThbI padoThbI pecypcebl

1 ®duznka — Hayka o npupoae. SBneHus
MIPUPOJIBI

2 dusnueckue ABIEHUS
dusnueckre BEIUYUHBI U UX U3MEPEHHE
Ypok-uccnenoanue "M3mepenne

4 TEeMIIepaTyphbl IPH MTOMOIIHN KHIKOCTHOTO 1
TEpPMOMETpA M TaTYNKA TEMIepaTyphl”

5 Merogp! HaygHOTO TI03HaHUA. Onricanne bubmmoreka LIOK
(DU3HIECKHUX SIBIEHHH C TIOMOITBIO MOJIENEi https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "IIpoBepka rUIIOTE3HI:

6 JATBHOCTD TTOJIETA TITAPHUKA, TYIICHHOTO 1
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

7 Crpoenne BemecTBa. OMBITHL, JOKa3bIBAIOIIIC bubmoreka [IOK
JMCKPETHOE CTPOEHME BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KEHHE YaCcTHIl BENIECTBA bubmnorexa LOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue «OMBITH ITO 1
HaOJFOJICHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B)»

10 ArperatHble COCTOSIHHSI BEIIIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

11 O0o0111EHKE TT0 pa3z[en «Ile BOHaqanLHf,Ie Enbrmorexa [IOK

p y p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHH BEIIECTBAY

12 Mexanuueckoe ABuxeHue. PaBHoMepHOE U Bubnuoreka LJOK

HEPaBHOMEPHOE JBHKECHHE https://m.edsoo.ru/ff0a05c6
Bbubauoreka IIOK
13 Cxopoctb. Equnuiel ckopoctu 1

https://m.edsoo.ru/ff0a079c



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

bubmunoreka LIOK

14 Pacuer myri u BpeMeHH ABIOKCHUS https://m.edsoo.ru/ff0a0ae4
15 Huepmus. Macca — Mepa HHEPTHOCTH Tel ﬁgg;?/ﬁfditiﬁﬁlfmaml 0
16 IInoTHOCTH BemecTBa. Pacuer Macchl u bubauoreka LIOK
obObeMa Telta 1o €ro IOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaT0pHas.{. paborta «OnpenencHue
IIJIOTHOCTU TBEPAOIro TCIa»
18 Pemenne 3amad mo Teme "[lmoTHOCTH bubaunoreka [IOK
BemiecTna' https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapakTepUCTHKA B3aUMOICHCTBHUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsbKeHus (edopmarim)
NPY’KAHBI OT IPUIOKEHHON CUIIBDY
21 SBnenwne tarorenus. CHila TSHKECTH
o | oy cunl o st e o LOK
- https://m.edsoo.ru/ff0al778
23 Cwia TSDKECTH Ha IPYTHX TJIaHETax. bubmmoreka [IOK
du3nYeCcKHe XapaKTEPUCTUKY TIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka LIOK
24 Vsveperue cuil. JiHamomerp https://m.edS(I)lo.ru/ff0a18cc
bubmmoreka LIOK
25 Bec Tena. Hesecomocts https://m.edS(I)lo.ru/ff0a1778
2 CrnoxeHne IByX CHJI, HAITPABIICHHBIX 110 bubmmoreka [JOK
OJIHOM TIpsiMOiA. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 PGH{GHI/IG 3a7a4 1o TeMe "PaBHOAeHCTBYIOIIAS
CHII
8 Cuna tpenus u e€ Buisl. TpeHue B IpUPOJE U bubnmmorexa LJOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
29| sasmenmiocn chnss ot ko o1 Butmrotea LIOK

CHJIbI JaBJICHUS U XapaKTepa

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
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

COIMPUKACAIOIINXCA HOBerHOCTGfI»

Pemenue 3anau Ha OIIPEACIICHUC

30 PaBHOJEUCTBYIOLIEH CHUJIbI
Pemenue 3anad o Temam: «Bec Tenay,

31 «['paduueckoe nzoopakenue cuim», «CUIbD», Ih;H6HIHOTeKa HOK ff
(PABHOIEHCTBYIOMAs CHID» ttps://m.edsoo.ru/ff0alde0
Kontponbhas pabora mo Temam:

32 «MexaHnueckoe JBKeHHe», «Macca,

IJIOTHOCTBY, «Bec Tenay, «["paduueckoe
n3obpaxenue cuin», «CHITbD)

33 Hagrnenue. CriocoObl YMEHBIIICHUS U bubnuoreka IJOK
YBEMYEHHS JaBICHUS https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCHMOCTH JTaBJICHUS Ta3a bubmoreka [IOK
0T 00bEMa, TeMIepaTyphbI https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiieHUst TBEPABIMU TENAMH, bub6mmoreka IJOK
JKAIKOCTSMH Y razamu. 3akoH Ilackamns https://m.edsoo.ru/ff0a25b0

36 JlaBlieHHE B *KUJKOCTH U Ta3e, BEI3BAHHOE bubmmoreka IJOK
JNEWCTBHEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemrenne 3amad mo Teme «JlaBicHue B bu6mmoreka IJOK
JKUIKOCTH M rase. 3akoH ITackais» https://m.edsoo.ru/ff0a2826

bu6mmoreka IJOK

38 Coodmarommecs cocypr https://m.edsoo.ru/ff0a2970

. bu6mmoreka IJOK

39 Tunpasaiieckuit npece https://m.edsoo.ru/ff0a3136

40 Mamnowmerpsl. [TopiiiHeBOM KUAKOCTHBIN HACOC

a1 Atmochepa 3emin 1 TPUIHHEL €€ bubmmoreka [JOK
CYIIECTBOBAHHSI https://m.edsoo.ru/ff0a2b5a

Bbubnuoreka IJOK

42 Bec Bo3gyxa. ATmocdepHOe naBieHne https://m.edsoo.ru/ff0a2h5a

43 Uzmepenne atmocheproro aasneHus. Onpit bubnmmorexa LJOK
Toppuuemm https://m.edsoo.ru/ff0a2da8

44 3aBHCUMOCTb aTMOC(EPHOr0 JaBJICHUS OT bubmmorexa LJOK
BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4

45 Bapomerp-anepoua. AtMmochepHoe naBieHne bubmmoreka LJOK
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Ha pa3IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3anad o teme " AtmocdepHoe

46 "
JABJICHUE
47 JeiicTBrE )KHIKOCTH U Ta3a Ha MOTPYKEHHOE B Bbubmmoreka LJOK
HUX Tel0. ApXHMeIoBa CHia https://m.edsoo.ru/ff0a3276
«
8| mmammmonen cunes, aehersyioet s i buGmorera IOK
’ y https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBaHue 3aBUCUMOCTH Beca Tena B bubnuoreka IJOK
49 . y 1 :
BOJIC OT 00bEMA MOrPYKEHHOH B HKUIAKOCTb https://m.edsoo.ru/ff0a3514
YJaCTH TeJIa
bub6mmoreka IJOK
II
50 JTaBaHme T https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabota "KoHcTpyupoBaHue
51 apeoMeTpa Wi KOHCTPYHPOBAHHE JOAKH H 1
ompezienenre e€ Tpy30moa»EMHOCTH"
Pemenne 3amay no temam: «IlnaBanue cynos.
52 Bos 0HJI£33HI/IC>> «JlaBrIeHMe TBE I)IZ(HTCJI bubmmorexa LIOK
AYXOIL ’ PA ’ https://m.edsoo.ru/ff0a3654
KUAKOCTEH U Ta30B»
53 KoHnTtponrsaas pabora o tTeme «/laBmenune
TBEPJIBIX TeJ, )KUIKOCTEH 1 ra30B»
bu6mmoreka IJOK
>4 Mexanmreckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka IJOK
55 MormurHocTh. EnuHAIIBI MOIITHOCTH
B I H https://m.edsoo.ru/ff0a3f82
56 Ypok-uccinenopanue "Pacyér MOIIHOCTH, 1
pa3BUBaeMoOM npu noabEéMe no JecTHUue"
57 IIpocteie Mmexanu3Mmebl. Priuar. PaBHOBecue cuin
Ha phlyare
S8 | MaGopatopman pacors clfccrenonarie 05 | Bubmorexa LIOK
paropras b A ’ https://m.edsoo.ru/ff0a478e
YCIIOBHI PaBHOBECHS phIYara
59 Pemenne 3amay mo teMe «Y CIIOBUSA Bbubnuoreka LJOK

PaBHOBECHSA pbliara»

https://m.edsoo.ru/ff0a48a6
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Koad¢uimueHT mone3sHoro neicTBus

60 MexaHu3Ma. JlabopaTopHas pabora 1 0.5
«M3mepenne KI1J] HakIOHHOMN MJIOCKOCTH»
61 Pemenne 3agau mo Teme "Pabora, MOIIHOCTD, 1 bubmauoreka [IOK
KI1a" https://m.edsoo.ru/ff0a4c48
62 Mexanunyeckas sHeprus. Kunernueckas u 1 Bbubmoreka LJOK
MOTCHIMAJIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKoH cOXpaHeHHs MEXaHHUYECKOW YHEPTUU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCHEPUMEHT T10 TEME
"DKcrepuMeHTaIbHOE ONpe/eNieH e
64 A3MEHEHUS] KHHETHYECKON U IMOTEHITUATBHON 1 1
OHEPruu nNpu CKaTblBaHUM TEJIA 110 HaAKJIOHHOU
IJI0CcKOCTH"
65 KontponbHas pabora o Teme «Pabora u 1
MOIITHOCTE. DHEPTHSD»
66 PesepBHBI ypok. Pabora ¢ TekcTaMu 1o TeMe 1 bubmoreka [IOK
"MexaHHYeCKOE ABKEHHE" https://m.edsoo.ru/ff0adee6
67 PesepBHBIN ypok. Pabora ¢ TekcTaMu 1o TeMe 1 bubmoreka [IOK
"JlaBaeHne TBEPABIX TEI, )KUIAKOCTEN U ra3os” https://m.edsoo.ru/ff0a4ffe
PesepBHbIii ypok. Pabora ¢ Tekctamu o Teme
68 " " 1
Pa6ota. MorHOCTE. DHEPTHS
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KJIACC

KoJanuecTBO 4acoB

DJIeKTPOHHBbIe UG pPOBBIE

Ne
n/n Tema YpoKa Beero KOHTpOJ‘lLHLIe HpaKanec]cne oﬁpasoBaTeﬂbele
padoThI padoThI pecypchl
L | omenseckot reopu 1 ax onstmme BuGamorera LIOK
P https://m.edsoo.ru/ff0a5256
TOATBEPKIACHUSA
2 Macca u pa3mep aTOMOB U MOJICKYJI
3 Mogpenu TBEPIOTO, YKUAKOTO U Ta3000pa3HOr0 bubnuoreka IJOK
COCTOSIHHU#1 BelllecTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOWCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUI BEIIECTBA Ha
OCHOB€ IOJIOKEHUI MOJIEKYJISIPHO-
KUHETHYECKON TEOpUU
) Kpucrannueckrue u aMopQHbIe Tena bubmmorexa HOK
P p https://m.edsoo.ru/ff0a5800
6 CMmaurBaHME U KA PHOCTb. bubmoreka [IOK
IToBEPXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacipeHne U CxKaTHE bubsmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBs3b TEMIIEPATYPHI CO
CKOPOCTBIO TEIUIOBOTO JBMKEHHUS YaCTHUII
9 Buytpennss sueprus. CriocoOsI H3MEHEHUS bubmmoreka [IOK
BHYTPCHHEH YHEPTUH https://m.edsoo.ru/ff0a5¢60
10 Buns! Termmonepenadun bubmorexa HOK
8 e https://m.edsoo.ru/ff0a6412
1| uemomsommmme remonum cooiens seuicers ) BuGmorexa LIOK
m N https://m.edsoo.ru/ff0a65c0
MaTepuasoB B IENIX dHEeprocoepekeHus
12 KonunuectBo TemnoThL. Y AenbHAas Bubnuoreka LJOK
TEILUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHenue temnoBoro dananca. TemmoodoMen bubmmorexa LJOK

1 TCIJIOBOC PABHOBECHC

https://m.edsoo.ru/ff0a7088
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JlabopaTopnas pabora "HccnenoBanue

bubmnoreka [IOK

14 SIBJICHHSI TEIJIOOOMEHA IIPH CMEIIMBAHUH
o Ha tp " https://m.edsoo.ru/ff0a6a98
XOJIOOHOU M TOpsYCH BOABI
Pacuer konmnyecTBa TEIIOTHI, HEOOXOAUMOIO
15 JUIS. HarpeBaHUs TEJIa U BBIICISIEMOr0 UM MPH
OXJIAXKCHUHU
JlabopaTtopHas pabota "OnpeneneHue bubmuoreka ITOK
16 ) " .
yIETBHON TEMIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0aébb0
17 DHeprust TOIUINBA. Y IebHAs TEIIOTa bubnuoreka IJOK
CrOpaHHUsI https://m.edsoo.ru/ff0a7b5a
IliiaBnenue u oTBEp/IEBaHNE KPUCTAIIMUECKUX bubnuoreka I[JOK
18 .
Ten. Y enbHas TEIoTa IIaBJIeHus https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHue bubmoreka [IOK
yIETBHON TETIOTHI IIaBIIEHHS JIb/a" https://m.edsoo.ru/ff0a72fe
20 [MapooOpazoBaHue U KOHJCHCAIIUS. bu6mmoreka LIOK
Vcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbnas Temiora
MapooOpa3oBaHMs M KOHICHCAITUH. bubmoreka [IOK
21 .
3aBHCHMOCTD TEMITEPATYPHI KHUIIEHHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO JaBICHHS
BrnaxuocTs Bozayxa. JlabopaTopHas padoTa
22 "Onpenenenne g’i];(OCI/ITCHLI:-IOﬁ I:;namflocm bubmmorexa LIOK
pen N https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemrenne 3aa4 Ha onpeeneHue BIaKHOCTH
BO3/IyXa
[IpuHIMIEI pabOTHI TETJIOBBIX ABUTATENCH.
24 [lapoBas TypOuHa. /|BuraTens BHYTpEHHETO
CrOopaHusl
o5 KII/] TenoBoro npuratens. TemaoBsie Bbubnuoreka IJOK
JIBUTATEITH U 3aIMTa OKPYKAIOIIECH CpeJIbl https://m.edsoo.ru/ff0a7c7c
2 3aKOH COXpaHEHHS U MPEBPAICHUS DHEPTHH B
TEIMJIOBBIX MpoIeccax
IoaroroBka Kk KOHTPOJIBHOW PabOTE MO TeMe
" A p p bubmmoreka [JOK
27 TemoBsie siBiicHus. MI3MeHeHMe arperaTHbIx

COCTOSHHUH BerrecTna"

https://m.edsoo.ru/ff0a83f2
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KonTponbsHas padora no Teme "TemioBsie

28 siBIIeHUs1. VI3MeHeHre arperaTHbIX COCTOSTHUM bubmmorexa [IOK
o p https://m.edsoo.ru/ff0a86ae
BEILIECTBA
29 Onekrpusanus Ten. J[Ba pona 3JMeKTpHYECKUX
3apsioB
30 Ypok-uccienoBanue "IneKTpU3aIS Tl 1
WHIYKLIKEN U IPU CONMPUKOCHOBEHUH"
31 BsaumogeiicTBre 3apspKeHHBIX Tell. 3aKOH bubmorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
B I BuGore 10K
p - DHHI . https://m.edsoo.ru/ff0a8a0la
CYNEPIO3HIINH JICKTPHUESCKUX MOJIeH
33 Hocurenu smekTpuieckux 3apsijioB.
OnemenTapHsIii 3apaa. CTpoeHue atoma
ITpoBOMHWKY ¥ MTUIIEKTPUKH. 3aKOH bubmoreka [IOK
34 .
COXPaHEHHUSI AIEKTPHUYESCKOr0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenme 3amay Ha MpUMEHEHNE CBOWCTB bubmoreka [IOK
DIIEKTPUIECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
o | I o SO sors B LOK
TZII(I; ’ p https://m.edsoo.ru/ff0a95a4
37 JIeMCTBHS AIIEKTPUISCKOTO TOKA bubmmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue "JleiicTBue
38 3JIEKTPUYECKOI'O IOJIS Ha IIPOBOJHUKU U 1
JUAIEKTPUKH"
39 ONEKTPUUECKUI TOK B METAJIJIaX, KUAKOCTAX U bubmmoreka [JOK
razax https://m.edsoo.ru/ff0a9838
40 DnexTpudecKas menb U e€ COCTaBHBIE YacTH
a1 Cua Toka. Jlaboparophas padota 05 bubmmorexa LJOK
"M3MepeHre U peryJaIMpoBaHre CUIIbI TOKA" ] https://m.edsoo.ru/ff0a8bd6
DnexTpudeckoe HanpshDKkeHne. BoiapTMerp.
42 JlabopaTopHas pabota "M3mepenue u 0.5 Enbrmorexa LTOK

peryJIupoBaHue HanpsKeHus "

https://m.edsoo.ru/ff0a9e14
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ConpoTuBieHUE TPOBOHUKA. Y IETHHOE

bubaunoreka LIOK

43
CONPOTHBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTa "3aBHCUMOCTh
44 3JIEKTPUYECKOr0 COMPOTUBIIEHUS ITPOBOIHUKA bubmuoreka IJOK
OT €ro JJIMHBI, TUTONIAaN TOIEPEIHOTrO https://m.edsoo.ru/ff0aa738
CEUCHMsI M MaTeprana"
3aBUCHUMOCTD CHJIBI TOKA OT HAPSHKEHUSI. bubmuoreka ITOK
45 )
3akon OMa Jyis yyacTka [enu https://m.edsoo.ru/ff0aa44a
JlabopatopHas pabota "HMccnenoBanue
16 3aBUCUMOCTH CHJIBI TOKA, UAYIIIETO Yepe3 bubnuoreka IJOK
PE3KCTOP, OT COMPOTUBIICHHUS PEIUCTOPA U https://m.edsoo.ru/ff0aa04e
HampsDKEHUS Ha pe3uctope”
47 [MocnenoBatenbHOE W TTApaIIETBHOE
COCJIMHEHHS TPOBOTHUKOB
JlabopaTopnas padota "I[IpoBepka mpaBuiia
48 CJIO’KEHUS HallPSHXKEHUH npu bubmoreka [IOK
MOCIIEA0BATEIIFHOM COETMHEHNH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopnast pabota "I[IpoBepka mpaBuia
49 ISt CfIHLIPFOKaE)I U T1a anIJ)IeJILII){OM P bubmmorexa LIOK
A pH riap | https://m.edsoo.ru/ffO0aadle
COEIIMTHEHUHU PE3UCTOPOB
50 Pemenne 3amay Ha nmpuMeHeHne 3akoHa OMa bubmmoreka [IOK
JUIS PAa3IMYHOTO COEIMHEHHS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTE AJIEKTPHUIECKOTO TOKA. bubmmoreka [IOK
3akon Jlxoysa-JleHia https://m.edsoo.ru/ff0ab124
52 JlabopaTopHas pabota "Onpenenenre pabOTh bubmmoreka [JOK
M MOIITHOCTH DJICKTPUIECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DJNeKTpudecKue ey u MoTpednuTenn
53 JJIEK Tpnqecxoﬁ 3HHe U B 6II)>IT Kopotkoe brbsmorexa [IOK
P p Y- op https://m.edsoo.ru/ff0ab660
3aMbBIKaHUE
[TonroroBka kK KOHTPOIBHOM paboOTe 1O TeMe
54 "DnexTpruyeckue 3apsbl. 3apsKEHHBIE TeNa U bubmmorexa LJOK
nX B3auMoaehcTBUs. [[0CTOSHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTpUYECKHM TOK"
55 Kontponbhas pabora o Teme bubnmmoreka LJOK
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"DnexTpruyeckue 3apspl. 3apsKEHHbIE TeNa U
ux B3auMmoaeucTus. [locTosTHHBIIM
SIIEKTPUYECKHUM TOK"

https://m.edsoo.ru/ff0abea8

56 IlocTossHHBIE MATHUTBI, UX B3aUMOJICUCTBHE
57 Ypok-uccnenopanue "M3yuenne momnei 1 bubmuoreka IJOK
[TOCTOSHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE 1ojie. MarHuTHOE 1mojie 3eMIu U bubaunoreka LIOK
€ro 3Ha4YeHue TS J)KU3HU Ha 3emite https://m.edsoo.ru/ff0acOba
OneIT Opcrena. MarHuTHOE ToJIe
59 SJICKT I/IE)IGCKIéFO TOKa MarauTHoe 1ojie brbimorexa [OK
P https://m.edsoo.ru/ff0acld2
KaTYIIIKHA C TOKOM
[IpuMeHeHue PJIEKTPOMAarHUTOB B TEXHUKE.
60 H£6o aTopHas a6£Ta "U3ydeHrne neicTBUs 0.5 bubmorexa LIOK
PaTopHai p v A N ' https://m.edsoo.ru/ff0ac74a
MAarHMTHOTO I10JIs1 Ha MMPOBOJHUK C TOKOM
DJIEKTPOABHUraTENb IIOCTOSHHOTO TOKa.
Hcnonp3oBanue 3eKTpoIBUTATEICH B
61 TEXHUYECKHX yC oﬁcha)llx Y Ha TPAHCIIOPTE bubmorexa HOK
yerp " p pTe. https://m.edsoo.ru/ff0ac86¢
JlabopaTtopHas padota "KoHCTpyHUpOBaHUE U
H3y4eHHe pabOThI DJIEKTpOoaABUTaTeNs"
62 OmprTer @apames. 3aK0H JICKTPOMArHATHOM
nHaykuuu. ITpasuiio Jlenna
OnexTporeneparop. CrocoOsI momydeHus
63 3JIEKTPUYECKON SHEPruu. DIIEKTPOCTAHIIMY Ha
BO300HOBIISIEMBIX MICTOUHUKAX SHEPTUU
64 IToaroroBka K KOHTPOILHOM paboTE MO TEME
"DNIEeKTpUYECKUE U MarHUTHBIE SIBJICHUS"
KonTponsnas pabora 1o Teme bubmmoreka [JOK
65 " n .
DJIEKTPHUYECKHAE U MATHUTHBIC SIBIICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHBIit ypok. Pabora ¢ Tekctamu o Teme bubmmoreka [JOK
"TennoBblie aBacHUS" https://m.edsoo.ru/ff0accbe
PesepBHbIii ypok. Pabora ¢ Tekctamu o Teme bubmmorexa LJOK
67 " % e " .
TTOCTOSIHHBIN JIEKTPHUYECKUIT TOK https://m.edsoo.ru/ffOacdc6
68 PesepBHbIii ypok. Pabora ¢ Tekctamu o Teme

"MarHuTHBIE IBJIEHUA"
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9 KJIACC

KoJanuecTBO 4acoB

DJIeKTPOHHBbIe UG pPOBBIE

Ne
n/n Tema YpPOoKa Beero KOHTpOJ‘lLHLIe HpaKanec]cne oﬁpasoBaTeﬂbele
padoThI padoThI pecypchl
1 MexaHuueckoe aBuxeHue. MarepuanbHas
TOUYKa
2 Cucrema otcuera. OTHOCUTETHHOCTD bubnuoreka IJOK
MEXaHUYECKOTO JBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMONMHENHOE IBIKEHUE bubmmorexa [IOK
p P s https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsSIMOIMHENHOE JBUKEHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHEliHOE PaBHOYCKOPEHHOE IBUKEHUE. bubmmoreka LIOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOTMHEHHOT O
6 PaBHOYCKOpPEHHOro ABrkeHus. [ padux
CKOpOCTH
7| Joxopernn rens npw pasnoyexopermion i atmtoresa L1K
yexop PH PaBHOYCKOp N https://m.edsoo.ru/ff0adb18
JIBHKEHUHY TI0 HAKJIOHHOW TIIIOCKOCTH
8 CBoboanoe manenwe Ten. OnsiTel ["amres
0 | Tepnon » wancrora obpastern, Tumeinean BuSmorexa LIOK
PHOA patl ' https://m.edsoo.ru/ff0ael76
YTII0Bast CKOPOCTH
10 LenTpocTpemMuTenpbHOE YCKOPEHUE
N Bbubnuoreka IJOK
11 [lepBerit 3akoH HproToHa. BekTop cuibt https://m.edso0.ru/ff0ac612
12 Bropoii 3akon Hetorona. PaBHOMEHCTBYIOMIAs bubmmoreka [JOK
cuiia https://m.edsoo.ru/ff0ae72a
N bubmnoreka [IOK
13 Tpernii 3akoH Hetorona. Cynepnoznnus cui https://m.eds00.ru/ff0ae982
14 Pemenue 3a1ay Ha npuMeHEHNE 3aKOHOB Bubnuoreka LJOK

HreioTona

https://m.edsoo.ru/ff0aeb6c
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bubanoreka LIOK

15 Cuna ynpyroctu. 3axo I'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenne 3anau no teme «Cuia ynpyroctu

17 JlaGopaTtopHas pabota «OnpeneneHue bubmuoreka IJOK
KECTKOCTH MPY>KUHBD» https://m.edsoo.ru/ff0aee28

bubmuoreka ITOK

18 Cua Tperns https://m.edsc])_g).ru/fanf738

19 Pemenue 3amau mo Teme «Criia TpEeHUS bubmmorexa [IOK

https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHas pabota "OnpeneneHue bubnuoreka IJOK
K09 PHIIMEHTA TPEHHUS CKOJIbKEHHUs" https://m.edsoo.ru/ff0af8be

21 Pemrenne 3amad mo Teme "3akonsl HeroToHa. bu6mmoreka IJOK
Cuuia ynpyroctu. Cusa TpeHust” https://m.edsoo.ru/ffOafb8e

29 Cwia TSDKECTH M 3aKOH BCEMHPHOTO bubmoreka [IOK
TATOTEHHS. Y CKOpPEHHE CBOOOTHOrO MaeHuUs https://m.edsoo.ru/ff0af044
Ypok-kordepennus "JIBUKEHUE T BOKPYT

23 rpaBuTalioHHoro meHTpa (CoaHeuHas
cucrema). 'amaktuku"

o4 Pemrenne 3amad mo Teme "Cuiia TSHKECTH U bu6mmoreka IJOK
3aKOH BCEMHMPHOI'O TATOTEHHUs" https://m.edsoo.ru/ff0af5f8

o5 ITepBas kocMudeckas ckopocTb. HeBecoMoCTh bubmmoreka [IOK
U TIeperpy3Ku https://m.edsoo.ru/ffO0af33c
PaBHOBecue MaTepHraibHON TOUKH.

2 A6"COJ'IIOTHO TBEPIOE Terno. PaBHOBeCcHE bubmmoreka [IOK
TBEPIOrO TeNa C 3aKPEIIEHHOR 0ChI0 https://m.edsoo.ru/ff0afe36
BpalllcHUs

27 MowmenT cuibl. LleHTp TsbrecTn

28 Pemrenre 3amad mo TemMe "MOMEHT CHUITBL. Bbubnuoreka IJOK
IenTp Tspxectn" https://m.edsoo.ru/ff0b02b4

29| "Mexammeeros tmmnene. Bumordiorsie BuGmiorexa LIOK
e https://m.edsoo.ru/ff0b0408

30 KonTponsnas padora o Teme "MexaHnueckoe bubmmorexa LJOK

JIBIDKeHne. Bzanmopericteue Ten"

https://m.edsoo.ru/ff0b06ec
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Nwmnynec Tena. UMynsc cuiibl. 3aKoH

bubaunoreka [IOK

31 COXpaHEHH: MMIYIIbCa. VYnpyroe u Heynpyroe https://m.edsoo.ru/ffob07fa
B3aUMOACHUCTBHEC
3 Pemenne 3ama4 o Teme "3akoH coXpaHEHUs Bbubmmoreka LJOK
umysbca' https://m.edsoo.ru/ff0b096¢
33 VYpok-koH}pepennus "PeakTHBHOE ABHKEHUE B
NPUPOJIC U TEXHHUKE"
bubaunoreka [IOK
34 Mexannueckasi paboTa ¥ MOIIHOCTb https://m.edsoo.ru/ffob0as4
35 PaGota cuisl TSOKECTH, CHIIBI YIPYTOCTH U bubmoreka [JOK
CHJIBI TPEHHS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue paboThI
36 CHJIBI TPEHHS ITPY PABHOMEPHOM JBHKCHUHU
TeNa 10 TOPU30HTAIBHON MOBEPXHOCTH
37 CBsi3b dHepruu u paboThl. [loTeHnnanpHas
SHEpTHUs
38 Kunernueckas sueprus. Teopema o bubmmoreka LJOK
KHHETHYECKOM DHEPTHUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHHS YHEPTUU B MEXaHUKE
40 JlabopaTopHas padota «M3yueHue 3aKkoHa bubmoreka [IOK
COXPaHEHHUS SHEPTHI) https://m.edsoo.ru/ffOb12fe
a1 KonebaTenbHOE IBHIKEHHE U €TI0 bubmmoreka IJOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue koiaebaHus. BeiHyXIeHHBIE bubmmoreka LIOK
konebanus. PesoHanc https://m.edsoo.ru/ff0b20f0
43 MaremaTtryeckuid ¥ IPY>KHHHBIA MasTHUKA
4| xonesami of mecrsocs mpywante 1 sacen BuGmorexa LIOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 IpeBpalieHne SHEPTUN PH MEXAHUYECKUX
KOJIeOaHUSIX
JlaboparopHast pa60T51 «OrnpeiesIeHNe YacTOThI Br6morexa LIOK
46 Y TieproJia KolebaHui py>KMHHOTO

MasiTHHUKa»

https://m.edsoo.ru/ffOblaec
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JlabopaTopnas pabota «IIpoBepka

47 HE3aBHCHUMOCTH TIeprojia KoJaebaHuii rpy3a bubmorexa LHOK
p py3a, https://m.edsoo.ru/ff0b197a
MMOABCHICHHOI'O K HUTH, OT MACCEI I'py3a»
Mexanunueckue BoiaHbl. CBOMCTBA
48 MexaHuueckux BoiH. [IpomonsHbIe U Eubmorexa LOK
P https://m.edsoo.ru/ffob21fe
IMONCPCYHbIC BOJIHBI
49 Ypok-koHpepenius "MexaHU4eCKue BOJTHBI B
TBépaoM Tene. CelicMuiecKe BOJTHBI"
50 3ByK. PacmipocTpanenne u oTpakeHue 3ByKa
51 Ypok-uccnenoranue "HabmoaeHne
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHH pe30HaHC
Ypok-koudpepeHnus "YIpTpa3ByK U bubmmoreka [IOK
53 " .
uH(Pa3BYK B IPUPOJIC M TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOILHOM paboTE MO TEME
54 "3aIII<OHLI COX aHeHIfH Mexa}II)quCKHe bubamorexa [TOK
P . https://m.edsoo.ru/ff0b25f0
KOJI€OaHMS ¥ BOJTHBI
KonTponbsHas pabota 1o TeMe "3aKOoHbI
55 coxpaHeHus. MexaHndecKue KojeOanus u
BOJHBI"
56 DIEKTPOMArHATHOE MOJIE. DIIEKTPOMArHUTHBIC bubmmoreka [IOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koudepenius "[llkana
58 3)1231( OMa(.il)"HII)/ITHL;D( BoNH. Mcronp3oBanme bubmorexa LHOK
™ ' N " https://m.edsoo.ru/ffOb2fe6
3JIEKTPOMATHUTHBIX BOIH JIJISI COTOBOH CBSI3U
Ypok-uccnenopanue "M3yueHne CBONCTB
59 3)1231( 0Mar§HTHLIX BOJ'IHy: ITOMOIITBIO bubmorexa HOK
™ o H https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
60 Pemennve 3a1a4 Ha onpeiesieHne YacTOTHl U
JUTMHBI DJIEKTPOMArHATHOH BOJTHBI
61 OnexTpoMarHuTHas npupoja csera. CKopocTb bubmmorexa LJOK

cBera. BoiHOBEIE CBOIMCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. lIpsamonuneiinoe

bubaunoreka [IOK

62 pacnpoctpaHeHue ceera. 3atMeHus CoiHIA U https://m.edsoo.ru/ffob3658
Jlynbl
o | 2o e Serare. P B LOK
a p P https://m.edsoo.ru/ff0b38c4
cBera
64 [Ipenomienue cBeTa. 3aKOH MPETOMIICHUS Bbubmmoreka LJOK
cBera https://m.edsoo.ru/ff0b3aea
5 | pamocmypeme e cory B LOK
yIp https://m.edsoo.ru/ffob3c5c
OTPaXEHHs B ONITHYECKUX CBETOBOJAX
JlabopaTtopHas pabota "HMcciaenoBanue
66 3aBHCHUMOCTH YTJIa TIPEIOMIIEHUS CBETOBOT'O
Jy4a OT yIjia TIaJIeHus Ha TpaHuIle "BO3IyX-
crexsio""
Ypok-koudepennus "Vcrnorbp30BaHNe MOJTHOTO
67 BHYTPEHHETO OTPAYKEHUS: CBETOBOJIBI,
OIITHKOBOJIOKOHHAS CBSI3b"
bu6mmoreka IJOK
68 Jlunser. OnTHYecKas CHjia JIMH3bI https://m.edsoo.ru/ffob3f2c
69 IMocTpoeHue n300paXkeHNH B TMH3AX buommorexa [IOK
P P https://m.edsoo.ru/ff0b444a
10| poxyerore paceromna 1 ommecko i Bubmorexa LIOK
Y D " https://m.edsoo.ru/ff0b4206
coOMparoIeH JINH3BI
71 Ypok-kordepermus "OnTHIeCKUE TNH30BBIC bubmmoreka [JOK
pubopsI" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak onTudeckas cucrema. 3peHue bubmorexa LHOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-kordepenmus "ledbexts 3penus. Kak
COXPaHUTh 3peHue"
Pasnoxenue 6emoro ceera B crieKTp. OMBITHI Br6morexa LIOK
74 Herotona. CnoxkeHue CrieKTpaJIbHBIX [BETOB.

Hucnepcus cBera

https://m.edsoo.ru/ffOc0f4c
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JlabopaTtopHas paboTa "ONBITHI 1O

75 Pa3IoKeHHI0 OEJIoro cBeTa B CIEKTP U Bbubmmoreka LJOK
BOCIPHUSTHIO 1IBETA MPEIMETOB MPH HX https://m.edsoo.ru/ff0cOe2a
HaAOJIOICHUH Yepe3 [BETOBbIC PUIBTPHI"

76 Ypok-nipaktukyM "BonHOBBIE CBOMCTBA cBETa:

Jucnepcst, naTepdepenys u audpakuus”

77 OnpiTel Pe3epdopaa v miianerapHast MOZACHb bubmuoreka IJOK
aroma https://m.edsoo.ru/ff0c12a8

78 ITocrynatel bopa. Moaens atoma bopa

79 Hcnyckanue 1 NOTJIONIEHNE CBETa aTOMOM. bubmoreka [JOK
KBantsl. JInHe#4yaTbie CIEKTPbI https://m.edsoo.ru/ff0c144c

80 Ypok-nipaktukym "HabimoqeHre criekTpoB bubmoreka [IOK
ucmnyckanus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUIIBI bubnmorexa LOK

https://m.edsoo.ru/ff0c1672

82 Ctpoenue aTroMHOro siapa. HykiionHast Mozenb BHGH,HOTeKa 0K

https://m.edsoo.ru/ffO0cl8ac

83 PanuoakruBHBIC peBpalteHus. M30Tombl BHGH,HOTeKa HOK

https://m.edsoo.ru/ff0clal4

84 Pemrenne 3amad mo Teme: "PagnoakTUBHBIC bu6mmoreka IJOK
mpespamnieHus’” https://m.edsoo.ru/ffOclb4a

85 [epuon monypacnazaa

86 Ypok-koH(pepeHnus "PamgnoakTHBHEIC bubmmoreka [IOK
M3JTy4CHUS B IPUPOJIC, METUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHbie peakiuu. 3aKOHBI COXPaHEHHUS bubmmoreka [JOK
3apsIIOBOr0 U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 OHeprus CBsI3U aTOMHBIX siaep. CBs3b MacChl U bubmmoreka [JOK
SHEPIHU https://m.edsoo.ru/ffOcld7a

89 Pemenne 3amad o teme "SnepHsie peakuun”

9 Peakiuu cunTesa u aenenus saep. Ucrounuku Bubnuoreka LJOK
sHepruu ConHIa u 3BE3] https://m.edsoo.ru/ff0c1e88

91 VYpok-koHbpeperuus "SnepHas SHEpreTuKa.

JeiicTBUS paiMOaKTUBHBIX U3TYYEHUH HA
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YKUBbIE OPraHn3MBb!"

[TonroroBka K KOHTPOJIBHOM paboTe MO TeMe
"DeKTpOMarHuTHOE ToJIe.

bubaunoreka LIOK

1
92 DnekTpoMarHuTHbIEC BONHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"
Kontponbhas pabora o Teme
"DeKTpOMarHuTHOE ToJIe.
93 1
DNeKTpOMarHUTHEIE BOJTHEL. KBaHTOBBIC
SIBJICHUS"
94 [oBTopenue, obobmeHue. JlabopaTopHbie 1 1 bubmoreka [JOK
pabotsl o Kypcy "B3anmMoseiicteue Ten" https://m.edsoo.ru/ff0c245a
95 pnaizz(;rl){i?f i; ESL?SCT}S :II;II-?I;IZC?I,I;;ZT-I;I ?10 TEME 1 bubmmorexa LIOK
o i https://m.edsoo.ru/ff0c2572
TenioBble Npo1ecchl
[ToBTOpenue, o0oOIIeHue. Peienue Butmorexa [IOK
96 pacUeTHBIX M KaueCTBEHHBIX 3aJ1a4 10 TeMe 1 .
" o https://m.edsoo.ru/ff0c2a22
KIIJI TenioBeIX ABUTATENEH
IToBTOpenue, 00oOIeHue. PerieHue Bubmorexa [IOK
97 pPAcUYETHBIX M KaUeCTBEHHBIX 3aa4 110 TEME 1 )
" " https://m.edsoo.ru/ff0c2b30
KII/I 31eKTpoycTaHOBOK
98 [ToBTOpeHue, 0006meHe. JlTabopaTopHbIe 1 1 bubnuoreka I[JOK
paboThI o Kypey "CBeroBbie sBacHUS" https://m.edsoo.ru/ff0c2c52
99 IToBTOpenue, obodmenue. Pabora ¢ Tekcramu 1 bubmmoreka [IOK
Mo TeMe "3aKOHBI COXpPAaHEHMs B MEXaHHUKe" https://m.edsoo.ru/ffOc2d6a
100 IToBTOpenue, obodmenue. Pabora ¢ TekcTamu 1 bubmmoreka [IOK
o reme "Konebanus v BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [loBTOpenue, o6o0menue. Padora ¢ Tekctamu 1 bubmmoreka [JOK
o reme "CBeToBbI€ siBICHHS" https://m.edsoo.ru/ff0c3044
102 [loBTOpenue, o6o0menue. Padora ¢ Tekctamu 1
o Teme "KBaHTOBas u snepHas ¢puznka”
OBHIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 27



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJAUYECKOE OBECITEYEHUE OBPA30BATEJBHOT' O MPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
» Ousnka, 7 knace/ Hepeimkua A.B., O0mecTBO ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO «M31aTenbeTBO
«DK3aMeH»
» Ousuka, 8 knacce/ Iepeimkua A.B., O01ecTBO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO «[{PODAY;
AxnmonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey»
» ®usnka, 9 knacc/ [lepeimkua A.B., I'yrauk E.M., O0I111ecTBO ¢ OrpaHUYSHHON OTBETCTBEHHOCTHIO
«IPODAY; Axkumonepnoe obmrectBo «M3narensctBo «IIpocBemienue»
METOJUYECKUE MATEPHUAJIbI JIS1 YUUTEJIA

7 KJIACC 1.Pabouas nporpamma.

2. [IporpamMmbl 0OCHOBHOTO 0011ero oOpazoBanus. Pusnka. 7 — 9 kiaccel (aBTopsl:A.B.IleppimkuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma mo ¢usuke. 7 xiace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHU C BEIOPaHHBIM YUEOHUKOM:

4. IMeporkun A.B. ®usuka. 7 kinacc. YueOHUK 11 00111e00pa3oBaTeNbHBIX YupexaeHuii . M.:JIpoda.
2011

5. Jlykammk B.W. COopHuK BompocoB u 3aaa4 o ¢usuke. 7-9 ki, — M.: [Ipoceemenue, 2010. —192c.

8 KJIACC 1. Pabouas nporpamma. dusnka. 7 — 9kiacchl: y4eOHO-METOIUIECKOTO TIOCOOHS
/coct. TuxonoBaE.H. — 2-e u3n.,crepeorurn. —M.: Ipoda,2013. — 398,(2)

2. I[Iporpammer ocHOBHOTO 0011ero o0pa3oBanms. Pusmnka. 7 — 9 xnaccel (aBTopsl:A.B.IleppimikuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 xiaace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHH C BRIOPAHHBIM YUE€OHUKOM:

4. Ieporkun A.B. ®usnka. 7 knacc. Y4ueOHUK 1151 00111€00pa30oBaTelbHbIX yupekaeHuii . M.:/Ipoda.
2011

5. Jlykammk B.J. COopHuK BompocoB u 3aaa4 mo ¢usuke. 7-9 k. — M.: [Ipoceemenue, 2010. —192c.
6. Kupuk JI.A. ®uszuka — 7. PasHOypOBHEBEIE CAMOCTOSITENIEHBIC M KOHTPOJIbHBIC PabOTHL. —5-¢
n3ganue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usnka. 7 kmacc. Jlabopatopusie pabotsl. KoHTponbsHbIe 3aganus. —Capatos:Jlutei,
2014.

8. «KoHTponsHo-u3MepuTeabHbie MaTepuaibl. @usuka. 7 kinace/Coct. H.U. 3opun. — 2-e u3m.,nepepad.
— M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-Meronudeckoe mocobre/ A.E. Mapon.- M.: [Ipoda, 2011.-
123c.:

10.A.B. ITepeimkua @usuka-8xir 2017 M. poda

11.H.B. ®unonosnd Meroandeckoe nocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CaMocTosTeIbHBIE 1 KOHTPOIbHBIE padoThI-8 Kiacc 2017 M. Jlpoda
13.B.B. Illaxmarosa ,0.P. llledep Aunaraoctudeckue padbotsl -8 xiracc 2016 M. lpoda

14.A.E. Mapomn, E.A. Mapon, C.B. Ilozoiickuii Coopuuk Borpoco u 3ama4 2015 M. JIpoda

9 KJIACC 1. PaGouas mporpamma. @usnka. 7 — 9kmacchl: y9€0HO-METOAMYECKOTO TOCOOHS
/coct. TuxonoBaE.H. — 2-e u3n.,ctepeorurn. —M.: Ipoda,2013. — 398,(2)

2. I[Iporpammer ocHOBHOTO 001Ier0 00pa3oBanms. Puznka. 7 — 9 xnaccel (aBTopsl:A.B.IleprimmkuH,
H.B. ®unonosuy, E.M. I'yTHHUK).

3. Pabouas nporpamma o pusuke. 7 kiaace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHH C BBRIOPAHHBIM y4eOHUKOM:

4. Ilepoiukun A.B. ®@usuka. 7 knacc. YueOHUK 1151 0011eo0pa3oBaTenbHbIX yapexaeHuit . M.:poda.
2011

5. Jlykammk B.W. CoopHuK BonpocoB u 3aaa4 no ¢usuke. 7-9 xi1. — M.: Ilpocsemenne, 2010. —192c.
6. Kupuk JL.A. ®usnka — 7. Pa3HOypOBHEBEIE CAMOCTOSITEIbHBIE M KOHTPOJIBHBIE PabOTHI. —5-¢
n3ganue,- M.MJIEKCA, 2013.

7. Acraxopa T.B. ®usuka. 7 knacc. JlabopaTopusie pabotsl. KonTponbHbie 3aganus. —Capartos:Jlunei,
2014.

8. «KonTponsHO-u3MeputensHbie Matepuansl. @usuka. 7 kacc/Coct. H.U. 3opun. — 2-e u3a.,nepepad.
— M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xnacc: yaeOHO-Meronuueckoe nocodue/ A.E. Mapown.- M.: Ipoda, 2011.-
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KonTtponbHbie 1 camocTosITeNbHBIE Pa0OTHI IO Qu3Kke. 9 knacc: kK yueOHuky A.B. [leppimkuna, E.M.
I'yrauk «®usuka 9 xnace» / O.U. I'pomuea. — M.: U3natensctBo «Dk3amen», 2014.

Tectsl o pusmke. 9 knacc: k yueonuky A.B. Ilepbimkuna, E.M. I'ytauk «DPusuka

9 kmacc» / O.W. I'pomiiea. — M.: MznatenscTBo «OK3amen», 2010.

®dusuka. 9 xiace. TemaTuueckue TeCTOBbIC 3a0aHus st moaroToBku k 'MA. / aBt.- coct.: M.B.
boiinenko, O.H. Mupomkuna. — Spocnasns: OO0 «Axanemus pa3Butusy», 2014.

IMUPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET

7 KJIACC

. bubnuoreka — Bc€ no npeamery «dusuka». — Pesxxum gocryna: http://www.proshkolu.ru

2. BuneoonbITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas xomieknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum noctyna: http://school-
collection.edu.ru

4. VnTepecHble MaTepHalibl K ypokaMm (hPU3UKHU 10 TEMaM; TECThI IO TEMaM; HaIJISTHbIC ITOCOOUS K
ypokam. — Pexxum octyma: http://class-fizika.narod.ru

5. Hudposkie 00pa3oBaTenbHbIe pecypebl. — Peskxum nocryna: http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 usuke. — Pexxum nocryma: http://www.fizika.ru

8 KJIACC 1. bubnuoreka — Bc€ o npenmery «®Dusuka». — Pexxum nocryma: http://www.proshkolu.ru
2. BuneoonbIThl Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Eaunas xomiekius mudpoBeix 00pa3oBaTeilbHBIX pecypcoB. — Pexxum moctyna: http://school-
collection.edu.ru

4. NatepecHbple MaTepralibl K ypoKaM (M3UKH IO TEMaM; TECThI IO TeMaM; HaTJISJIHbIE TOCOOHS K
ypokam. — Pexxum moctyma: http://class-fizika.narod.ru

5. Hudpossie 00pa3oBatenbHble pecypchl. — Pexxum noctyna: http://www.openclass.ru

6. DieKTpOHHBIE YUeOHUKH 110 ¢usuke. — Pexxum mocryma: http://www.fizika.ru

9 KJIACC 1. BuneoonsITsl Ha ypokax. — Pexxum mocrtyna: http://fizika-class.narod.ru
2. Enunast koiiekius udpoBsIx 00pa3oBaTeIbHBIX pecypcoB. — Pexum moctyma: http://school-
collection.edu.ru

3. lHTepecHbIe MaTepHalbl K ypokaM (DU3HMKH IO TEMaM; TECThI IO TeMaM; HaTJISJHbIC TOCOOHS K
ypokaMm. — Pesxum moctyma: http://class-fizika.narod.ru
4. Iludposric 0Opa3oBaTeIbHBIC pecypchl. — Pexxum mocryma: http://www.openclass.ru

5. DneKkTpoHHbIe yueOHMKH 110 ¢Gu3uke. — Pexxum mocryma: http://www.fizika.ru
6./lucranmmonnas mkona Ne368 http://moodle.dist-368.ru/ OTkprIThIi Kitace. CeTeBoe
obpazoBaTenbHOE coobmecTBO. http://www.openclass.ru/node/109715
7. Equnas xomnexnus mudpoBeIx o0pa3oBaTenbHBIX pecypco. http://schoolcollection.edu.ru/catalog/
8. @enepanpHBIN EHTP HH(POPMALMOHHO-00pa30BaTEIBHBIX pecypcoB. http://www.fcior.edu.ru/
9. UnTepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTAOps» Matepuansl o gusmke. http://archive.1september.ru/fiz

11. Anumarnu pusndeckux oobexToB. http://physics.nad.ru/

12. Xusas (usuka: odyuaromiast mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika
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