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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOM mporpamMmsbl, mpenctaBieHabix B PI'OC OO0, a Ttakke c yd4éroM
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.

Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKKA Ha
JeATebHOCTHON OCHOBe. B mporpamme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K ™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsL.

[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenus: (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.

®u3uKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB U SIBJICHUH, W3y4aeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAyYHYIO IPAMOTHOCTD:

HAy4YHO OOBSICHSTD SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
HMHTEPIPETUPOBATH JIaHHbIE U UCTIIOJIB30BaTh HAYUHbIE JOKA3aTeIbCTBA AJISl OJTyYSHUS BBIBOJIOB.

Henu wm3yueHus (U3HKUM HAa yYpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIMpPENEICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBL,
yrBepxka€HHON pemenreM Kosernn MunncrepcTBa npocsemenus Pocculickoin @enepauun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TK-48H).

Hean usyyenus pusnku:

MpuoOpeTeHne WHTEpeca W CTpeMIIeHHs OOy4aloluXcs K HAyYHOMY H3YYEHHUIO MPHUPOIbI,
pa3BHUTHE UX UHTEIUIEKTYabHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

pa3BHUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHUE HCCIEA0BATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa U3yueHUs: OCHOB CTPOSHUSI MaTepUH
1 (hyHIaMEHTAIIBHBIX 3aKOHOB (DU3HKH;

(dhopMHUpOBaHHE TPEICTABICHUNA O POIM (DU3MKHU TSI Pa3BUTHS JAPYIUX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;



pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyaymiel nmpodeccrHoHalbHON NESTETbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY 00YYEHHUIO B 3TOM HAIIPABIICHHH.
JlocTikeHne STHX Iiefeil mporpamMmbl Mo (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECIIEYNBACTCS PEIICHUEM CICAYIOIINX 3a4a4:
npuoOpeTeHne 3HAHUM O JWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
npuoOpeTeHne yYMEHHUH ONHCHIBATh M OOBSICHATH (PU3UYECKUE SBICHHS C HCIOJIH30BaHUEM
MOJIyYCHHBIX 3HAHUI;
OCBOCHHE METOJIOB PELICHUs MPOCTEHIIMX PACUETHBIX 33Jad C HCIOJB30BAaHHEM (U3NIECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHWH HAOIIONaTh TPUPOJHBIE SBJICHUS W BBIIOJHATH ONBITHI, J1A0OPATOPHBIC
paboTHI M SKCTIEPUMEHTAJIBHBIE HCCIIEOBAHUS C UCTIOIh30BAaHUEM H3MEPHTEIBHBIX TIPHOOPOB;
OCBOEHHE TIPUEMOB paboThI ¢ HHPOpMaIuen PU3NIECKOTO COACpIKAHUS, BKII0Yask HHPOPMAIIUIO
O COBPEMEHHBIX JIOCTIKEHHUAX (PU3HMKH, aHATN3 M KPUTHUECKOE OIICHUBAaHUE WH(POPMAIIHH;
3HAKOMCTBO CO cdepamu Mpo(PecCHOHATBEHON NeATeNTbHOCTH, CBA3aHHBIMH C (U3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.
Ha usydenune ¢usuxu (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Hezeno), B 8 kiacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme o Gu3uKe nepeueHb J1adopaTOPHbIX pabOT U OMBITOB HOCUT
PEKOMEHJATENbHBIN XapakTep, Y4UTeldb JAelaeT BbIOOp MpOBENEHMs JIa0OpaTOpHBIX paboT U
OMBITOB C YYETOM UHAUBUIYAIBHBIX OCOOCHHOCTEN 00Y4arOUINXCsl, CIIUCKA KCIIEPUMEHTAIbHBIX
3aJJaHUH, IpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa N0 (U3UKe.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ posib B NO3HAHUM OKPYKAIOLIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTh U3MepeHn. MexayHapoiHas CUcTeMa €AMHULL.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE TuUIoTe3, O0O0bsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(u3NYeCKUX SABJICHUN C TOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

MexaHnnueckue, TEerIoBbIe, SJEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

duznyeckue NpubOpsl U Mpolieaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(POBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

Omnpenenenre UEHbI JeNIEHUs MIKAIbl U3MEPUTEIBHOTO NMPHOOpa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenune Temneparypsl Mpy NOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue nccnenoBaHusl MO MPOBEPKE T'MIOTE3bl: AATBHOCTh MOJNETA MIAPUKA, MYIIEHHOTO

TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemecTBa: aroMbl M MOJIEKYNbI, MX pa3mepbl. OMNbITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBxenue uactui BemiecTBa. CBs3b CKOPOCTH JIBMXKEHHMS YacTHUL] C TEMIIEpaTypoM.
BbpoynoBckoe naBwxkenue, muddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U TBEPABIX
(kpuctaymuinueckux) Teia. B3aumocBs3b MeXIy CBOWMCTBAMHU BEILECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBI.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.
Ha6monenue nuddysun.
Habmronenue siBiaeHuit, 00BACHAIOMUXCSA MPUTSDKEHUEM WM OTTAKMBAHMEM YacTHUIl BEHIECTBA.

Jlabopamopusvie pabomot u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHUEM (oTorpaduit).
OnbITH IO HAOMIOICHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbITh IO OOHAPYXKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMOJeiCTBHE TeJl.

MexaHnnueckoe JBUKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
CpenHss cKopoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacd€T Iyt U BpEMEHM JBUKECHHUSL.



SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JBHXEHHUS Tel. Macca kak mepa uHepTHocTu Tena. IlnoTHocTs BemiecTBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XxapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO AMHAMOMETpA. SIBlieHME TIroteHus M cuia Tsokectd. Cuna
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHrue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHM4YeCKOTo JBIKEHUS Tea.

N3mepenune ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs HHEPIUH.

Habmronenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomul u onvimoi.

Ompenenenre CKOPOCTH PaBHOMEPHOTO JABWKEHHUS (IIapuKa B  OJKUJIKOCTH, MOJIETH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajiee).

Omnpenenenre cpegHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa N0 HAKIIOHHOM TJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OmbITEL, JAEMOHCTPUPYIOIIWE 3aBUCUMOCTh pacTshKeHUs (medopmaruu) TMPYKHHBI  OT
MPUJIOKEHHOW CHIIBI.

OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHUS OT BeEca Tela U Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenune. CriocoObl yMEHBIIICHUS U YBEITMUEHUS JaBieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaMHU, KUJIKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
rnyounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl.  ['uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpuuuHBI CyleCTBOBAHUS BO3AYIIHOU
o6onoukn 3emnu. OnbiT Toppuyennu. M3mepenue aTrmMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMoc(epHOro JaBJ€HHUS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl ans wu3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

Coobmaromuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBIICHUS.

3aBUCHUMOCTh BBITAIKUBAIOIICH CHUIIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOILIEH CUJTbI BECY BHITECHEHHON KUJKOCTH.



VYcnoBue muaBaHus Te: IUIABAHUE WIM IOTPYXKEHUE TEll B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeJIa U KUJIKOCTH.

Jlabopamopusie padbomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOrPYXKEHHOH B JKMIKOCTh YacTH
Tena.

Onpenenenre BhITAIKMBAIOUIECH CUJIbI, AEHCTBYIOIIEH Ha TEJIO, IOTPYXKEHHOE B KUAKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLIEH CHWJIbI, JEUCTBYIOLIEH HA TEJIO B MKUJKOCTH, OT
MAacChl Tea.

OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIbI, JEMCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, 0T 00BbEMA MOTPYKEHHOM B )KUJIKOCTh YACTH T€Ja U OT INIOTHOCTH KUAKOCTH.
KoncrpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHME JIOJKM M OmIpeneneHue  eé
Irpy30N0AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOILIHOCTb.

[Ipocthie MexaHU3MBbI: pblyar, OJOK, HakKJIOHHas IJIOCKOCTh. [IpaBuio paBHOBecHs
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTbix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. Kunetmueckas W noTeHUualnbHass »Heprus. I[lpeBpamieHne
OJIHOTO BHJIa MEXaHUYECKON PHEPTUHU B IPYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

emoncmpayuu.
[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenne paboOThl CUJIBI TPEHHs NMPH PAaBHOMEPHOM JBI)KEHUHU Tejla 10 TOPU30HTAIbHOMN
MTOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHSI pblyara.
N3amepenne KIIJI HaKIOHHOW IJTIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHUSI MEXAHUYECKON SHEPTUH.
8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KMHETHYECKOW TEOPUH CTpOEHHUs BelecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbIThl, MNOATBEPXKAAIOIINE OCHOBHBIC TIOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, JKUAKOTO U ra3000pa3HOro COCTOSIHMM BelecTBa. Kpucrammnyeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KHJIKOCTEH M TBEPABIX TEJl HA OCHOBE IMOJIOKESHUIN
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWULIpHbIE sBIeHUsA. TemioBoe
pacIIupEeHHE U CKATUE.

Temnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHS YacTHII.
Buytpennsis sneprus. CrnocoObl W3MEHEHHUS BHYTPEHHEW »JHEpruu: TerJionepenada u
coBepiieHre paboThl. Buapl Temonepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KonnuecTBo TemnoTel. YenbHas TEIIOEMKOCTh BEIISCTBA. 1eIIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBreHue W OTBepAeBaHHE KPUCTATITUYECKUX
BEIECTB. YJenpHas Temiuota IuiaBneHus. [lapooOpazoBanue u KoHaeHcaus. McmapeHue.
Kunenue. YnenbHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpATypbl KHIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.



DHeprus TOIIUBA. Y IelbHas TEIJI0Ta CrOPaHUSL.

[punnunsr pabotel TemmoBbix nBuratenedt KIIJ[ rterutoBoro asuratens. TeruioBbie
JIBUTATEJIH U 3aLATA OKPYKAIOIIEH CPEBI.

3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Habmoenne 6poyHOBCKOTO JIBHKCHUS.
Hab6monenue muddysun.
Habmoienue SBICHUI CMaYBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habimro1enne TemoBoro pacuimpeHus Tell.
W3MmeHeHne naBieHus ra3a Mpyu U3MEHEHUU 00bEMa U HarpeBaHUU WITH OXJIAXKICHUU.
[IpaBuna nu3mepeHus TeMreparypsl.
Bunael Tenionepenayn.
OxmaxxiIeHue P COBEPIIIEHUU PabOTHI.
HarpeBanue mipu coBepiiieHnn paboThl BHEITHUMH CUJIAMH.
CpaBHEHHE TETUIOEMKOCTEH Pa3TUIHBIX BEIIECTB.
Ha6nronenune kumneHust.
HaGnrogenue mocTostHCTBA TEMIIEPATYPHI TIPH TUTABJICHHH.
Moenu TeIUIOBEIX ABUTATEIIEN.
Jlabopamopnwie pabomel u onvimel.
OMnBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKCHHUS.
OMBITHI IO BBIPANTABAHUIO KPUCTAINIOB TTOBAPEHHOM COJIM WJIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3IyXa B Oa/sIOHE IIMTPHILIA.
OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT ero o0bEMa U HarpeBaHus WU
OXJIQXKICHHUSL.
[TpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIIepaTyphl.
Habnmonenue m3MeHeHus: BHYTpEHHEW SHEpPrUM Tella B pe3yabTaTe TeIrvionepenayd u paboTsl
BHEIIHHUX CHUJL.
HccnenoBanue siBieHUs TEII00OMeHa PU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.
Omnpenenenre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE € HarpeThiM
METAJUTMYECKUM LUIUHAPOM.
Onpenenenue yneabHOU TEIMIIOEMKOCTH BELIECTBA.
HccnenoBanue nmpolecca UCIIapeHus.
OnpezneneHrne OTHOCUTENIBHON BIIAXKHOCTH BO3/yXa.
Ornpenenenue yaeabHOU TEIJIOTHI IIJIaBICHUS JIb/IA.

Pa3znen 7. DiiekTpruyeckne 1 MAarHUTHbIE SIBJICHHSI.

Onektpusanus Tenl. J[Ba pona 3JIeKTpUUYECKHX 3apsaaoB. BzaumonelicTBUe 3apsyKEHHBIX
ten. 3akoH Kynona (3aBUCHMOCTH CHUJIBI B3aMMOJCHCTBHS 3apsOKEHHBIX Tel OT BEIMYUHBI
3aps/I0B U PACCTOSIHUS MEXIY TEIAMM).

Onektpuyeckoe noJsie. Hanpsok€HHOCTD anekTpudeckoro nois. [IpuHuumn cynepno3uinmu
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTtpuyeckux 3apsaoB. DJIEMEHTapHbIA 3JeKTpuyeckuil 3apsa. CrpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.



DNEeKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUSL AJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHMJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJnexkTpuyeckoe HampspkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenbHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTPUYECKOTO ToKa. 3akoH Jxoynsi—JIeHna. DnekTpruuecKue menu
Y TIOTPEOUTEIH IICKTPUUECKOH 3HepTrur B ObITY. KOpOTKOE 3aMBbIKaHHE.

[TocrostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
MarunuTHOe noJie 3eMJId U €ro 3Ha4eHHe JUIs )Ku3HU Ha 3emie. OnbIT Dpcerena. MarautHoe noiie
AIEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTPOMAarHuTOB B TEXHHUKE. [[eicTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTelb MOCTOSHHOrO ToKa. lMcmonp3oBaHue
AJIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

Oneitel  @apanes. SIBneHue  snekTpomMarHuTHoM  wHAykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrocoObl TOJYyYEeHUS] DJICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DJeKTpu3alus Tell.

JIBa poJia SIEKTPUYECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTA.

DneKkTpocTaTudecKas HHIYKIHUS.

3aKOH COXpaHEeHHUsI JEKTPUUECKUX 3apsI0B.

[IpoBOJHUKHU U TUAIIEKTPUKU.

MoaenupoBaHK€e CUIOBBIX JUHHUM 3JIEKTPUUECKOTO TOJISI.

W cTouHMKY TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B )KHJIKOCTH.

I"a3oBrIit pazps.

W3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTprUuecKoro HanpsKeHUs! BOJIBTMETPOM.

Peocrar u mara3uH conpoTHBIICHUM.

B3aumonelicTBue NOCTOSTHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXHOCTHU Pa3/IeJICHHs MOTIOCOB MarHUTA.
MonenupoBaHue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.

MaruauTtHoe noJje Toka. JJIeKTPOMarHur.

JleiicTBre MAarHUTHOT'O TIOJISl HA MPOBOIHUK C TOKOM.
DNEeKTpOABUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue siBIICHUS 3JEKTPOMArHUTHOW MHIYKIUU.

Omnbrter @apages.

3aBUCHUMOCTb HAIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
DIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

OnbITHI M0 HAOTIOACHUIO JCKTPU3AINH T HHIYKIIUEH U MIPU COIPUKOCHOBEHHUMU.
HccnepoBanue AeMCTBUS AIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padoThHI IEKTPHUUECKOH IeTTH MOCTOSHHOTO TOKA.



W3mepenue u peryimpoBaHUe CUIIbI TOKA.
W3mepenue u peryinpoBaHue HaPsHDKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, MJIYLIEr0 YEpPe3 pE3UCTOpP, OT CONPOTHUBIICHUS
pe3UCTOpa U HATIPSKEHUS HA PE3UCTOPE.
OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh IEKTPUUYECKOTO CONPOTUBIIEHUS IIPOBOJAHUKA OT €T0
JUIMHBI, IJIOIAAN TOTIEPEYHOT0 CEUYEHUs U MaTepuaa.
[IpoBepka mnpaBuia CIOXKEHHUS HANPSHKEHUM TpU  MOCIEAOBATEIbHOM COEAMHEHUU JBYX
PE3UCTOPOB.
[IpoBepka npaBuiia Jyid CUJIbI TOKA MIPH APAIJIEIIBHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.
Onpenenenre MOIIHOCTH AIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO Yepe3 JIaMIIOUKY, OT HANpsKEHHs Ha HEH.
Onpenenenue KII/] narpeBaresns.
HccnenoBanne MarHuTHOTO B3aMMOJIEMCTBHS TOCTOSIHHBIX MarHUTOB.
N3yuenne MarHuTHOTO TIOJIS TOCTOSTHHBIX MarHUTOB NP UX OOBEIMHEHUH U Pa3/ICIICHUN.
HccnenoBanue nelcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KAaTYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA U HAIlPaBJIEHUS TOKA B KaTYIIIKe.
W3ydeHue neicTBUsL MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
KoHncTpynpoBanue u u3zydeHue padoThl 3J€KTPOABUTaTENsL.
N3zmepenne KIIJI a5ekTpoaBUTaTEIbHON YCTAHOBKH.
OnBITEI IO UCCIENOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM MHAYKLIHH: UCCIEAOBAHUE W3MEHEHUU
3HAYEHMS U HAPABJICHHUS] MHIYKIHOHHOTO TOKA.

9 KITIACC

Paznen 8. Mexannuyeckue siBJIeHHUs.

Mexannueckoe aBuxeHue. MarepuaiibHasi Touka. Cuctema orcuéra. OTHOCHUTEIIBHOCTh
MEXaHMYECKOr0 JBIKEHHS. PaBHOMEpHOE mpsMOJMHENHHOE ABWXeHHe. HepaBHOMepHOE
npsAMoJinHeHHoe JBWKeHue. CpedaHsis U MTHOBEHHasi CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMonHelHOoe aBrkeHne. CBoOoiHoe najgeHue. OmbIThI
Tlamnes.

PaBHOMepHOE ABIKeHUE MO OKpyxkHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[Tepsriit 3akoH Hprotona. Bropoii 3akon Herotona. Tperuii 3akon Hprorona. [lpuHumn
CYIEPIIO3UINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuja TPEHUsS CKOJIbKEHMS, CUjia TPEHHS
MIOKOS1, PYTU€ BUABI TPEHUSI.

Cuna TsOHKECTM W 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpEHHE CBOOOJHOTO TMaaeHHUs.
JIBwxkenne mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
MIEPETPYy3KHU.

PaBHOBecue MaTepuanbHOi TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenune umnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHHUs MUMITYJbCa.
PeakTtuBHOE ABIKEHUE.



Mexanndeckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b
sHepruu U pabotel. lloTeHuManbHas SHEpPrus Tena, MOTHATOTO HAJA TMOBEPXHOCTHIO 3EMIIH.
IToreHumanpHas 3Heprus c:xatod npyxuHbl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABMKEHHS T€JIa OTHOCUTENIFHO PAa3HBIX TEJ OTCUETA.

CpaBHeHHE IMyTeW U TPAeKTOPUI JBHKEHHUS OJTHOTO U TOTO )K€ TeJa OTHOCUTEJIBHO Pa3HbIX Tell
OTCYETA.

W3mepeHue cCKOpoCTU U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

Habntonenue ABM>KEHUS Tena M0 OKPYKHOCTH.

Habnmronenne MexaHMuecKux SIBJICHHUM, IPOUCXOAAIUX B cuctemMe orcuéra «Tenexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmronenue paBeHcTBa CUJl MPU B3aUMOIEHCTBUU TEll.

N3menenue Beca Tena npu yCKOPEHHOM JBUKEHHH.

[lepenaua nMmynbca Ipy B3aMMOIEHCTBUM TEIL.

[IpeoGpa3oBanust SHEPTUU NPU B3aUMOAECHCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa TIPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHre UMITyJIbca IPU a0COJIOTHO YIIPYTroM B3aWMOAECHCTBUU.

Habmonenue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHre MEXaHUYECKOU SHEPTHH MPU CBOOOTHOM IT1aJICHUH.

CoxpaHeHME MEXaHUYECKON SHEPTUH TP IBIKCHHUH Teja MO JCHCTBUEM NIPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa I pasroHa M JAJIBHEHIIETO PaBHOMEPHOTO IBIKEHUS IIapHKa WIN
TEJICKKH.

Omnpenenenne cpelHE CKOPOCTH CKOJIbKEHHsI OpycKa WM JIBUKEHHUs LIapuKa 110 HAKJIOHHOH
IIJIOCKOCTH.

Omnpenenenne ycKOpeHHs Tejla IIPA PABHOYCKOPEHHOM JIBHKCHHUH 110 HAKIIOHHOW IIIIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU I[P PaBHOYCKOPEHHOM JBMDKEHHM 0Oe3
HA4aJIbHOM CKOPOCTH.

IIpoBepka runoTessl: €ciau IPU PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HayaJbHOW CKOPOCTH ITyTH
OTHOCSATCS KaK Psiji HEYETHBIX YUCEJl, TO COOTBETCTBYIOIME IIPOMEXYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JJaBJICHMSL.
Omnpenenenne ko3 duiuenTa TpeHus: CKOIbKEHMUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne paboOThl CUJIbI TPEHHs NMPU PAaBHOMEPHOM JBH)KEHUHU Tejla 10 TOPU30HTAIbHOMN
IIOBEPXHOCTH.

Omnpenenenne pabOThI CUJIBI YIIPYTOCTH MPH NObEME I'Py3a C UCHOIb30BAaHUEM HEIOJIBHKHOTO
U TIOJJBUKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs] SHEPTUU.

Pazgen 9. Mexanndeckue KoJ1e0aHUs M BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHbIE XapaKTEPUCTHKHM KoJeOaHM: MEpUoJi, 4acToTa,
aMIuIMTya. MartemaTuueckuii M TNpYXKUHHBIH MaATHUKU. [IpeBpallieHue 5>HEpruM Ipu
KoJ1e0aTeIbHOM JIBUKEHUH.



3aryxatomue kojeOaHus. BeiHykaeHHble Kojebanus. Pezonanc. MexaHuyeckue BOJHBI.
CaoiicTBa MexaHnueckux BoJH. [IpomonbpHbIe U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MeXaHUYeCKHE BOJHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. THPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenue xonebaHuii Te MO AEHCTBHEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaGnronenue BBIHYX/IEHHBIX KOJIEOaHH U pe30HAHCA.
Pacrnipoctpanenue mpoJ0abHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
Habnronenne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopubvie padbomot u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHuii MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenre 4acToThl U Mepro/ia KojaebaHuil Ipy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepHoAa KojaeOaHUM MOIBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojebaHui MPy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka He3aBHUCUMOCTH Mepuo/ia KoyiebaHuii rpy3a, MOIBEIIEHHOTO K HUTH, OT Macchl Ipy3a.
OMmBITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh TepHoJa KojeOaHW MPYKWHHOTO MasTHUKAa OT
MacChl Tpy3a U KECTKOCTH TIPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUS.
Pa3nen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE TMOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 371€eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DneKTpoMarHuTHas nmpupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa AIIEKTPOMATrHUTHBIX BOJIH.
BosHOBEIE CBOIICTBA CBETA.
Jlabopamopnuwie pabomel u onvimel.
N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TesedoHa.
Pazpen 11. CBeToBLI€e SIBJIEHUS.
JlyueBas monenb cera. Mctounuku cBera. [IpsMonuHeliHOe pacnpocTpaHEHHE CBETa.
3armenus Connia u Jlynsl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpa)KEHUs CBETA.
[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [loHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox mydueit B nuH3e. OnTuueckas cucrema (oToarmapara, MHKPOCKONA H
Teneckomna. ['a3 kak ontudeckas cucrteMa. bam3opykocTs U 1adbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. ClioskeHHE CIEKTPaIbHBIX [IBETOB.
Jucnepcus cBera.
Hemoncmpayuu.
[IpsiMonMHENHOE pacTIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xona iyueil B cobuparoieit TuH3e.



XoJ 1y4el B paccenBarolen JIUH3E.

[Tomy4yenne n300paXKeHMIA C TIOMOIIBIO JIH3.

[Tpunnun neiictBus oroanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
Mopens rnasa.

Pa3noxxenue 6eroro cBeTa B CIIEKTP.

[Tomy4yenue 6enoro cBETa Npy CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopubvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUsSI CBETOBOTO JIy4ya OT yrija MaJeHUsl.

W3yueHne xapakTepuCTHK H300paXKeHHS IPEAMETa B ITIOCKOM 3epKaie.

HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMJIEHHS CBETOBOTO JIyda OT yIJla MaJeHUs Ha IPaHuLE
«BO3LYX—CTEKIIO».

[Tony4yenue n300paskeHUI C MOMOTIBIO COOMPAOIIIEH JTUH3HI.

Omnpenenenre (OKYCHOTO pacCTOSIHUS M ONTUYECKON CHIIbI COOMPAIOLEl JIMH3bI.

OnbITHI IO Pa3I0KEHUIO 0EJI0Tr0 CBETa B CHEKTP.

OnBpITHI 10 BOCIIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIO/IEHUU Yepe3 LIBETOBbIE (DUIIBTPHI.

Pasznen 12. KBanToBbIe siBJICHHS.

OmneiTel Pesepdopaa u minanerapuas mojnens aroma. Monens atroma bopa. Mcnyckanue u
roryionieHue ceera aroMoM. KBaHTel. JInHelHyaThIie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnass Monens aromHoro snpa. HM3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacmnaia aTOMHBIX sJIEp.

SnepHbie peakuyu. 3aKOHbBI COXPAHEHUS 3apsI0BOTO0 U MAacCOBOTO YUCEJ. DHEPIus CBSI3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peaknuum cuHtesa u AeneHus anep. VcrouHukun
sHeprun CoJiHIIa U 3BE3I.

Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpayuu.

CrexTpbl U3JIy4€HHs U TOTJIOIIECHHUS.
CriexTpbl pa3IuyHbIX Ta30B.
CrnekTp Boaopoa.
Hab6nronenue tpexoB B kamepe Buibcona.
PaGota cuérunka HOHU3UPYIOIIUX U3TYUCHHI.
Perucrpanus usiydeHus npupoaHbIX MUHEPATIOB U IPOIYKTOB.
Jlabopamopnuie pabomel u onvimel.
Habntonenue CriomHbIX U IMHEHYaThIX CIEKTPOB U3TY4YEHHUS.
HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
N3mepenue pagroakTuBHoOro Goxa.

IHoBTOpPHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBbHO--0000MIAIOMUN  MOIYTb MpeAHa3HAYeH [UId CHUCTEMaTH3aluu U
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA IeSTEbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pU3uKH, a TaKXke IS MOArOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY JK3aMEHY IO
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeT.

[Ipy wu3ydeHHM JAHHOTO MOJIYJs pPEAIU3YIOTCS M CHUCTEMATH3UPYIOTCS BB
NeATeNbHOCTH, Ha OCHOBE KOTOPBIX oOecreuuBaeTrcs JOCTHXKEHME TNPEAMETHBIX U
METanpeIMETHBIX IIAaHUPYEMBIX Pe3yIbTaTOB 00ydeHHUs, (HOpPMUPYETCS €CTeCTBEHHOHAYJHAs
rPAMOTHOCTb: OCBOEHHUE HAYYHBIX METOJOB HCCIIEIOBAHUS SIBICHUU MPUPOJBI M TEXHUKH,



OBJIAZICHUE YMEHUSAMHU OOBSICHATH (U3UYECKUE SIBICHUS, MPUMEHSS IOJIyYCHHbIC 3HAHWA,
pelarh 3a/1a4u, B TOM YMCJI€ KAYECTBEHHBIE M 3KCIIEPUMEHTAIIBHBIE.
[IpuHIMIMATBEHO AEATEILHOCTHBIN XapaKTep AAHHOIO pa3jiela pealu3yercs 3a cUéT Toro,
4TO 00y4JarouIrecs BBIIOIHAIOT 33aHusl, B KOTOPBIX UM MPEAIaracTcs:
Ha OCHOBE MOJY4YEHHbIX 3HAaHUH paclio3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKpY)Karolllel MPUPOJE U NOBCEIHEBHOM KU3HH;
WCIIOJIb30BATh HAYYHBIE METOIBI UCCIETOBAHUS (PU3NUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU MIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSICHATh HaydyHbIE OCHOBBI HamboJiee BAXKHBIX JOCTHIKEHHHA COBPEMEHHBIX TEXHOJOTHI,
HanpuMep, MPAKTUYECKOTO HCIOJb30BaHUS PA3JIUYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMTPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKKM Ha YpOBHE OCHOBHOTO OOLIEr0o OOpa3oBaHMs HAINPaBICHO Ha
JOCTHIKEHHUE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOIO 0OmIero oOpa3oBaHus Y
oOyyaromerocst OyayT c(OpMHUPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:
1) naTpHOTHYECKOT0 BOCTIUTAHUSA:
[ mposiBIEHHE MHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOHN (u3nueckoit
HayKH;
[J IIEHHOCTHOE OTHOIIEHUE K IOCTIKEHHSIM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
[J TOTOBHOCTh K aKTHUBHOMY YYaCTHUIO B OOCYXJIEHMHM OOIIECTBEHHO 3HAYUMBIX U ITHUUYECKHX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHHUEM JTOCTHKEHUHN (QUBHKY;
[J 0co3HaHHME BaXKHOCTH MOPAIBHO--3THUYECKUX MPUHIIUIIOB B JIEATETLHOCTH YUEHOTO;
3) acTeTM4YECKOr0 BOCIIUTAHMSI:
[J BOCHPHUATHE ACTETHYECKUX KauecTB (PU3MUYecKOW Haykh: €€ TapMOHHMYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:
[J OCO3HaHHME IEHHOCTH (U3UYECKON HAyKM KakK MOIIHOTO HWHCTPYMEHTa TO3HAaHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABISAIOIIEN KyIbTYphI;
(] pa3BUTHE HAyYHOU JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEA0BATEIBCKOM IEATEIBHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJILHOI0 0J1Ar0NOJyYHs:
[ oco3HaHuE IIEHHOCTH 0e30macHOro oOpa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BKHOCTH MpaBWJI OE30MACHOTO MOBEJIEHUS Ha TPaHCIOPTE, Ha JA0porax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBAHUEM B JIOMAIIIHUX YCIOBHUSX;
[ copMupOBaHHOCTH HaBbIKa peduieKcuu, MPU3HAHME CBOETO IpaBa Ha OIMIMOKY U TAKOTO XKe
IpaBa y Ipyroro 4ejaoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
[J aKTMBHOE ydYacTHE B pEILEHUHU MPAKTUYECKHX 3a7ay (B paMKax CeMbH, 00Opa3oBaTeNIbHOMN
OpraHu3aliu, ropoja, Kpas) TEXHOJIOTUYECKON U COLMATbHOM HAIMPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4YHcie U PU3NIEeCKUX 3HAHUM;
[J uHTEpecC K MPaKTUYECKOMY MU3yYeHHIO Mpodeccuil, CBSI3aHHBIX ¢ (PU3UKO;
7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:
[J opueHTalusi Ha MNpUMEHEHHE (U3MUECKUX 3HAHUM JUIs pelleHdus 3aJad B 00JacTu
OKpYXarollel cpeipl, MIaHUPOBAHUS MOCTYIKOB U OLIEHKH HMX BO3MOJKHBIX IMOCJIEACTBUHI s
OKpYXarolLlEel Cpebl;
[J oco3HaHue I100aTBHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U MyTeil UX pelieHus;
8) ajanTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:
[J moTpeOHOCTh BO B3aMMOJACWCTBUU TPU BBIMIOTHEHUN MCCIEIOBAHUN U MPOEKTOB (PH3NUECKON
HaIPaBJIE€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;
[J NOBBILIEHNE YPOBHA CBOE€H KOMIIETEHTHOCTU YEPEe3 MPAKTUUECKYIO AESATEINbHOCTD;
[J moTpeOHOCTh B (hOPMUPOBAHUH HOBBIX 3HAHH, B TOM YHuClie POPMYITHPOBAThH UICH, TIOHSATHS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTaX U SIBICHUSIX;
[J oco3HaHue NePUITMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00IacTH (DU3UKH;
] mmaHUpOBAaHUE CBOETO PA3BUTHUS B MPUOOPETECHUN HOBBIX (PM3NYESCKUX 3HAHUN;



] cTpeMJIeHHE aHAIM3UPOBATH M BBISBIATH B3aUMOCBS3H MPHUPOIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C CIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

[J omeHKa CBOUX JEHCTBUM € YYETOM BIIMSHHS Ha OKPYXKAlOL[YI0 CpeLy, BO3MOKHBIX
rJ100aJIbHBIX TOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT cGOpMHUpOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHBIC YHHBEpCATbHbIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble 1ornyeckue aeiicTBus:
BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);
YCTaHaBJIMBATh CYIIECTBEHHbIN NpHU3HAK Kiaccu(UKallMK, OCHOBAaHUS JUIsl 000OLIeHUs u
CpaBHEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUsT B paccMaTpuUBaeMbIX (akTax, HJaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITh IPUYMHHO--CIIEJICTBEHHBIE CBSI3U MPH M3YyYEHUH (PU3NYECKUX SBJIECHUN U MPOIECCOB,
JIeNIaTh BBIBOJBI C UCIOJb30BAaHUEM JEAYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIOUEHUHN, BBIIBUTATh
TUIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEJIIUNYMH;
CaMOCTOSITEIPHO BBIOMpAaTh CHoco0 pemeHus ydyeOHOW Qu3nueckol 3amauu  (CpaBHEHHUE
HECKOJIbKUX BApUAHTOB pEIleHUs, BbIOOp Haubojiee MOIXOASIIEr0 ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA
HCIIOJIb30BATh BOIIPOCHI KAK UCCIIEN0BATEIBbCKUI HHCTPYMEHT ITO3HAHUS;
MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TIUIAHY OIIBIT, HECJIOXKHBIA (U3NYECKUI
AKCIEPUMEHT, HEOOJIbIIIOE HCCieI0BaHne (PU3UYECKOTO SIBICHUS;
OIICHUBATh Ha MPUMEHHMMOCTh M JOCTOBEPHOCTb HWH(MOPMALIMIO, MOJYYEHHYIO B XOJe
HCCIEeA0BaHUs WIN SKCIIEPUMEHTA;
CaMoCTOSITENIbHO  (OpMYIHpPOBaTh OOOOLIEHUS M BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
MIPOTHO3UPOBATh BO3MOXKHOE JallbHelIee pa3BUTHE (U3MYECKUX IMPOLIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:
MPUMEHSTHh Pa3IUYHbIE METObI, HHCTPYMEHTBI U 3aIllpOChl MPU MOUCKE U 0TOOpe MHbOpMaIUN
WIN JJAHHBIX C YY4ETOM MPEeATIOKEHHON yueOHOH pu3nueckoil 3a1aum;
aHAJIM3UPOBaTh, CHCTEMATU3HPOBATh M MHTEPIPETHPOBATh MHPOPMALMIO PA3IMUYHBIX BUJOB U
¢dbopM npencTaBieHus;
CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMalbHYI0 (oOpMy TMpeAcTaBieHUs HHGOpMAIUM U
WUTIOCTPUPOBATh pellaeMble 3a/1a4l HECIOKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpadukoi u
UX KOMOMHAIUSMH.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIE JeHCTBHUA:



B X0/i¢ OOCYXJEHUsi y4eOHOro MaTepuaia, pe3yslbTaToB Ja0OPATOPHBIX pPadOT U IMPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelIeHre 3a/1a41 U TOJIIepKaHKe OIaroKenaTeIbHOCTH OOIICHMS;

COTIOCTABJISTh CBOM CYXKJIEHHUS C CYXKJICHUSMHU APYTUX YYaCTHUKOB JUAIOTA, OOHAPYKHBATh
pa3IM4Mre U CXOJICTBO MO3ULINI;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M IMMCHBMEHHBIX TEKCTaX;

MyOIMYHO TMPEACTABIATh PE3YIbTAThl BBIIOJHEHHOTO (DH3UYECKOTO OMBITa (SPKCIIEPHMEHTA,
HCCIe0BaHUs, IPOCKTA);

MMOHUMATh W WCHOJbL30BaTh IMPEUMYIIECTBA KOMAHIHONW WM WHIMBUAYAIbHOW pabOTHl TIpH
pELIeHUH KOHKPETHON (pr3HUecKoil mpoOiIeMsbl;

MPUHUMATH [[ETH COBMECTHOM JIEATEIIFHOCTH, OPTaHU30BBIBATH JCUCTBHS 10 €€ TOCTHKEHUIO:
pacmpenensaTb poJid, O0OCYXJaTh MPOIECChl U PE3yAbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHUS HECKOJILKHX JTIOJICH;

BBITIOJTHAT CBOO YacTh pabOTHI, TOCTUTAst KAUECTBEHHOTO Pe3yJbTaTa MO0 CBOEMY HAIIPaBIICHUIO
Y KOOPJMHHPYS CBOU JCHCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI,

OIICHWBATh KadeCTBO CBOETO BKJIaJa B OOMMI TPOIYKT IO KPHUTEPHUSIM, CAMOCTOSITEIBHO
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHble yHUBEpCabHbIEe YUeOHbIE AelCTBUA

Camoopranuszaums:
BBISIBIISITh TPOOJIEMbl B KM3HEHHBIX M YYE€OHBIX CUTYyalUAX, TpPeOYIOIIUX s pelleHus
(hM3UYECKUX 3HAHU;
OpUEHTHPOBATHCS B PA3NIMUYHBIX MOAXOJAX MPUHATHSA pPELIeHUH (MHIMBUIYyaIbHOE, MPUHSATHE
pelieHus B TPyNIe, IPUHATHE PEIICHUHN TPYIIION );
CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pelleHUs pU3NUecKor 3a1auul WK IJIaHA UCCIIETOBAHUS
C yu€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
npeiaraéMble BapuaHThl PelICHUN;
JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLICHKY CUTYalluu U MpeJyiaraTh IiaH e€ U3MEHEeHMUS,
OOBSACHATH MPUYMHBI JOCTIKEHUS (HEAOCTHKEHHS) PE3YJIbTaTOB EATEIbHOCTH, IaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBINOJIHEHUS (PU3MUECKOTO
UCCIIEIOBAHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIHUXCS CUTYaIUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEHH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJI U YCIOBHSIM;
CTaBUTh ce0s HA MECTO JPYroro 4eloBeKa B XOJ€ CHOpa WIM JUCKYCCUU HA HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;
MpHU3HABaTh CBOE MPaBO Ha OMMOKY MPHU pelieHnr (PU3MUECKUX 3a/1a4 UM B YTBEPXKICHUSIX Ha
Hay4HbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy obyuenust B 7 kJjacce IpeAMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHU:



WCI0JIb30BaTh TOHATHS: (DU3MYECKHEe W XUMHUYECKHE SIBJICHUS, HAOIIOJCHUE, DKCICPHUMEHT,
MOJIeNb, TUIIOTE3a, €AWHUIB (PU3NYECKUX BEIMYMH, aTOM, MOJICKYJa, arperaTtHble COCTOSHUS
BemiecTBa (TBEpAOE, KUAKOE, Tra3z000pa3HOE), MEXaHUYECKOEe JBIKEHHUE (paBHOMEpHOE,
HEpPaBHOMEpHOE, MPSAMOJIMHEHHOE), TPAeKTOPHs, pPABHOJACHCTBYIOIIAs CHIia, JedopMamus
(ympyrasi, maacTU4ecKas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath sBiIeHusA (AudQy3us, TEMIOBOE [BMIXKEHHWE 4YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBWKEHHUE, HEPAaBHOMEPHOE JBM)KCHHUE, MHEPIIMs, B3aUMOJCHCTBUE TEJ, PABHOBECHUE TBEPIBIX
T€J C 3aKperIEHHOW OCBIO BpallCHMs, Mepeaaya JaBieHUs TBEPIAbIMU TeJaMU, )KUIKOCTSIMU U
razamu, armoc(epHoe AaBJIEHUE, IUIABAHWUE TeEJ, NMPEBPALICHUS MEXaHMYECKOW 3Hepruu) mo
ONMCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOUIUX JaHHOE
(buznyecKoe sIBICHUE;

pacro3HaBaTh TPOSBICHHE H3YYEHHBIX (PU3UUYECKUX SIBJICHUM B OKPYXKAIOUIEM MHpPE, B TOM
yucie (pu3nyeckue SBICHUS B MPUPOJEC: MPUMEPHI JBIXKCHHUS C PA3JIMUYHBIMU CKOPOCTSIMHU B
KUBOW W HEXHWBOW MpPHUpOJE, ACUCTBAE CWIBI TPEHUS B TPUPOJEC M TEXHHUKE, BIUSIHUE
aTMOC(epHOro JaBJICHUs Ha )KMBOW OpPraHu3M, IUIaBaHUE pbIO, pplyard B TeJ€ YeJOBEKa, MPHU
3TOM TMEPEBOJUTH MPAKTHUUECKYIO 3aJadyy B Y4eOHYIO, BBIJICNATH CYHIECTBEHHBbIE CBOMCTBA
(npu3HaKu) pU3NUECKUX SBICHUI;

OTNMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3WYECKUE SBJICHUS, HCHOJB3yd (QU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPeMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CHJIa YIIPYrOCTH, CHUJIa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBlieHue (TBEPAOro Tesa, KUIKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHU4ecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHUJIbI,
KO3 (UIIMEHT MOJIE3HOTO ACHCTBHS MEXaHM3MOB, KMHETHYeCKas M MOTEHLHUaJIbHAsl SHEPTHUs),
IpU ONHUCAaHUM MPaBWJIBHO TPAKTOBAaTh (U3WYECKUM CMBICI HCHOJb3YeMbIX BEIHWYHMH, HX
0003HaYeHUs] U €IWHUIBI (U3UYECKUX BEITUYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLINE AHHYIO
(bu3NYeCKy0 BETUYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKU U3y4EHHBIX 3aBHCHUMOCTEM
(bMBUYECKUX BEIMYNH,

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUecKue SBICHHS M MPOLECCHl, HCIOJB3Ys MpaBuiIa
CJIOKEHHUS cui (BIOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena, IpaBUIIo
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHMYeCKON
SHEpruM, IMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTeMaTHU4eCKOe BbIPaXKEHHE;

OOBSACHATh (U3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCIE M B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MNPUYHHHO--CJIEICTBEHHBIC
CBSI3H, CTPOUTH OOBSCHEHHE U3 1—2 JOTHYECKHX IIaroB ¢ OMopoil Ha 1—2 U3y4eHHBIX CBOWCTBA
(buznuecKkux ABJIeHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3a7aud B 1—2 AeWCTBUS, MCIOJB3YSA 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢dbuznuecKkue BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 33/laydl 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIAThH (pr3HUEcCKre BEIUYNHBI B (OPMYIIbl M IPOBOAUTH PACUETHI, HAXOUTH CIIPABOYHbBIC
JaHHbIE, HEOOXOIMMBbIE MJIsi peHIeHHs 3ajad, OIEHUBATh PEATUCTUYHOCTh TOJTY4EeHHOMN
(bu3MUECKO BEIUYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPHU TMOMOIIU (PU3UYECKHX METOJOB, B
OTIMICAHWU WCCIICJIOBAHMSI BBIACNATH IMPOBEPSEMOE MPENoyiokeHne (TUMoTe3y), pa3nudarbh U
WHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAaXOAUTh OMIMOKK B XOJE OMbITA, 1E1aTh BBHIBOJbI
10 €ro pe3yJbTaraM;



MPOBOJIUTH OIBITHI O HAOMIOACHUIO (PU3MUYECKUX SIBICHWNA WM (U3UYECKUX CBOUCTB TEIl:
(dbopMynupoBaTh TpOBEpSEMBbIC TPEANONONKEHHs, COOMpaTh YCTAHOBKY W3 IPEIOKEHHOTO
000pyI0BaHus, 3aIMCHIBATH XO/1 OTIBITA U (POPMYTUPOBATH BBIBOIBI;

BBIIIOJIHATh IPSMbIE HM3MEPEHUs pAcCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUIBl U
TEMIEepaTypbl ¢ UCIIOIH30BAHUEM AHAIOTOBBIX U MHU(POBBIX MPUOOPOB, 3AMHMCHIBATH IMOKA3AHHS
prOOPOB ¢ YIETOM 33JaHHOW a0COTFOTHOM MOTPEITHOCTH U3MEPEHUIA;

MPOBOJIUTh HCCIIEOBAHME 3aBUCHMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT JpPYyrol ¢
HCII0JIb30BAHNEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBWXKYIIETOCs Tela OT
BPEMEHHU JIBWKEHUS Tejla, CHJIbl TPEHUS CKOJIbKEHHS OT Beca Teja, KauecTBa o0paboTKu
MIOBEPXHOCTEN TEJI W HE3aBUCHUMOCTHU CUJIbI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJI, CHIIbI
YOPYTOCTH OT Y/UTMHEHUSI MPYXWHBI, BBITAIIKUBAIONIEH CUJIBI OT 00bEMa MOTPYKEHHON YacTh
Tela U OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBHMCHUMOCTU OT IUIOTHOCTH Tejla, OT IIyOWHBI, Ha
KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUM IJIABaHMS TEJ, YCIOBUN paBHOBECHS pblyara U OJIOKOB),
y4acTBOBATh B IUIAHWPOBAHUU Y4EOHOTO HCCIIEJOBaHMS, cOOMpaTh YCTaHOBKY M BBINOJIHATH
U3MEpeHus, CcleAysd MpeaJoKeHHOMY IUIaHy, (UKCUPOBATh peE3yJbTaThl IOJYyYEHHOU
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHJIE NPEUIOKEHHBIX TaOnui U TpaduKoB, IelaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUsS] (PU3NYECKUX BEIWYUH (IJIOTHOCTH BEIIECTBA KHUIKOCTH U
TBEPAOrO Teja, cuUja TPEHUs CKOJbXKEHHUS, JaBlIEHWE BO3/yXa, BbITAJKUBAIOIIAs CHUJIA,
JefcTByIONas Ha NOTPYKEHHOE B )KUJKOCTh TENO, KO3()(PUIIMEHT MM0JIe3HOr0 JEHCTBUS MPOCTHIX
MEXaHHU3MOB), Clelysd TNPEeAI0KEHHONM MHCTPYKLIMU: MPHU BBINOJIHEHUH U3MEpPEeHHH coOupaTth
9KCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYHMCIIATH 3HAUEHHE HCKOMOW BEJINYMHBIL;

coOro1aTh MpaBUiIa TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
yKa3bIBaTh NPHUHILMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIatomuecs coCybpl, 0apoMeTp, phluar, MoABIKHBIN M HEMOJBM)KHBIN OJIOK,
HAaKJIOHHAs INTIOCKOCTB;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS H3Yy4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
omopo Ha UX onucaHus (B TOM 4HCIE: TMOJUIMIHUKHA, YCTPOHCTBO BOJOINPOBOJA,
TUIPaBIMYECKUNA MPEecC, MaHOMETP, BBICOTOMEP, MOPIIHEBON HACOC, apeoMETp), HCHOJb3Ys
3HaHHUS O CBOWCTBaX (U3NYECKUX SBJICHUW U HeoOXoaumble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMEpax) MPAKTUYECKOTo HCIOJIb30BaHUS
(bu3nuecKuX 3HaHUH B MOBCEIHEBHOW KU3HU JJIsl oOecreueHrs 0e30MacHOCTH MPU OOPAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHsI 370POBbS M COOJIIOJICHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH cpefie;

OCYILIECTBIISATH OTOOpP MCTOYHMKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMUXCS 3HAHUM W NYTEM CpPAaBHEHUS pPa3Iu4yHbIX
HMCTOYHUKOB BBIJIENATh MHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIOJIb30BAaTh TPU BBIMIOJHEHUU YUEOHBIX 3aJaHUl Hay4yHO--TIOMYJSPHYIO JIUTEPATYpPy
(bu3MUYECKOTO CoJep aHUs, CIpaBOYHBbIE MaTephalbl, pecypchl cetu HHTepHeT, BlaneTh
npuéMaM KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOpPMAIMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHME IHCBbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
MCTOYHUKOB MH(OpMaNUU (U3HUECKOTO COJIEp>KaHUsI, B TOM YHUCIE MyOIMYHO JeaTh KPaTKHe
COOOIIEHUs O pe3ylbTaTaX NPOEKTOB WM Y4YEOHBIX HCCIEAOBAHHMA, MPU STOM TPAMOTHO



UCIOJIb30BaTh W3YUYEHHBIN MOHATUHHBIN ammapar Kypca (U3UKH, COTPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEN;
IIPU BBIIIOJIHEHUH Y4€OHBIX MPOEKTOB M UCCIEIOBAHUM pacnpenesiTh 00S3aHHOCTH B I'PYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3aJjauaMH, CJIEAWTh 3a BBINOJIHEHWEM IUIaHA JIEUCTBUH,
aJIcKBaTHO OLIEHMBaThb COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TIPYIIIbI, BbICTpaUBaTh
KOMMYHHMKAaTHUBHOE B3aUMO/ICHICTBUE, YUUThIBasi MHEHUE OKPY)KAIOILIKX.

K xonmy obOyuyenuss B 8 kiiacce mpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE IOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:
HCI0JIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE W aMOp(HbIE Tena, HACHIICHHBIH |
HEHACBILEHHBIH Tap, BIAXHOCTh BO3/AyXa, TEMIlepaTypa, BHYTPEHHsSI SHEprus, TEIJIOBOU
JIBUTATeb, 3JEMEHTAPHBIM AJIEKTPUUYECKUI 3apsii, 3JIEKTPUYECKOE II0JIe, MPOBOJHUKU U
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
pasnuyath sBJIEHUS (TEIUIOBOE pacIIMpeHHe M CKaTHe, TeIIonepeaada, TEIIOBOEe paBHOBECHE,
CMauMBaHME, KalWUISPHbIE SIBICHUS, UCIApEHHE, KOHJAEHCAIUs, IUIaBJIEHUE, KPUCTAJUIU3AIMs
(oTBepaeBaHME), KHIEHHME, Teronepenada (TEMIONPOBOJIHOCTb, KOHBEKLHS, H3JIy4YeHUe),
ANIEKTpU3ALMSA TeJ, B3aUMOJCIHCTBUE 3aps/ioB, NEHCTBUS DIEKTPHUUECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JIEICTBHE MAarHUTHOTO IOJSI HA MPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAasE MHJYKIMS) TI0 ONMHUCAaHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHUE H3YUYEHHBIX (U3NYECKUX SBJICHHM B OKpYXAlOIleM MHUpE, B TOM
qucie (U3NYEeCKue sIBJICHHS B IPUPOJIE: OBEPXHOCTHOE HATSDKEHUE M KallWIIISIPHBIE SIBIICHUS B
IIPUPOJIE, KPUCTALIBI B Npupoje, n3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BI,
oOpa3oBaHue pOChl, TyMaHa, UHEs!, CHEra, MIEKTPUUIECKUE BIECHUS B aTMOC(]epe, JMEKTPUIECTBO
KMBBIX OPraHU3MOB, MarHUTHOE NoJje 3emid, Apeld MoyocoB, pojib MarHUTHOTO MOJS AT
AKHU3HU Ha 3emiie, MOJISIPHOE CUSTHHE, NIPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJIENIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHN) (PU3MUECKUX SIBJICHUM;
ONKCBHIBATH M3Y4YEHHbIE CBOMCTBA Tel W (U3MUYECKHE SBJICHMS, HCIOJb3Ys (U3HUecKue
BEJIMYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJUYECTBO TEIUIOTHI, yeIbHas TEIIOEMKOCTh
BEIIECTBA, yAEibHAs TEIUIOTAa IJIABJICHUS, YyJelbHas TEIUIOTa IMapooOpa3oBaHUs, yJelIbHas
TEIUIOTa CropaHusl TOIUIMBA, KOA(P(UIMEHT I0JIE3HOTO JEHCTBHS TEIJIOBOM MAallMHBI,
OTHOCHUTEJIbHASI BJIAXKHOCTb BO3JyXa, OHJCKTPUYECKMH 3apsj, Cuila TOKa, 3JIEKTpPUYECKOoe
HanpsDKeHHe, CONPOTHUBIIEHUE IPOBOJHUKA, YJEJIBHOE CONPOTHUBICHHME BEIeCTBa, paboTa U
MOIIIHOCTh JIEKTPUYECKOIO TOKA), MPU OMMCAHUM IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICH
UCIOJb3yeMbIX BEIMYUH, 0003HAYEHUS U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpadHUKu
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYHH;
XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKHE SIBICHMS W IPOLIECCHI, MCIOJIb3yd OCHOBHBIE
MIOJIOKEHHUST ~ MOJIEKYJIIDHO--KMHETUYECKOM  TEOpUUM  CTPOCHHSA  BEUIECTBA,  IPHUHLMII
CYNEepHo3UIMH Mosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma amis
ydJacTka 1enu, 3akoH Jpxoynsa—JIeHna, 3aK0H COXpaHEHUs SHEPTUH, TIPH 3TOM 1aBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3alIUCHIBATh [0 MAaTEMaTHYECKOE BBIPAKEHUE;
OOBSICHATh (PU3UUECKUE MPOLECChl M CBOIMCTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIMi
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh NPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBbsicHeHHEe M3 1—2 JIOTMYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemiath pacdy€THbIe 3a7aud B 2—3 JCUCTBHS, HMCIOJB3YS 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIIHEC
(¢u3nuecKkrue BEIWYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a/Ja4d 3alKCHIBATh KPAaTKOE YCIOBHE,
BBISIBIISITh HENOCTATOK JAHHBIX JUIS PEIICHUs 3aJ]add, BBIOMPATh 3aKOHBI W  (HOPMYIIHI,
HEOoOXOoMuMBIC JUIsl €€ pEelIeHHs, MPOBOIUTH PACUYETHl W CpPaBHUBATH TOJTYYCHHOE 3HAUCHUE
(U3HYECKON BEIIMYNHBI C H3BECTHBIMH JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIMTh TPH TOMOIIM (DU3HYECKUX METOJIOB,
WCIIOJIb3Ysl OINKCAHUE HCCICIOBAHMS, BBIJCIATH MPOBEPSIEMOE MPEANOJIOKEHHE, OIICHUBATh
MPaBUWIILHOCTH TOPSIJIKA MPOBEICHUS UCCIEA0BaHMs, 1€TaTh BEIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOIONCHUIO (U3WYSCKHUX SIBICHHNA WM (DU3MYECKHX CBOWCTB TeIl
(KanmWJUIsIpHBIC  SIBJICHUSI, 3aBHCHUMOCThH JABJICHHSI BO3JyXa OT €ro 00bEma, TeMIeparyphl,
CKOPOCTH TIpoOllecca OCTBHIBAaHUSI M HarpeBaHUs MpPU HU3IYYEHUH OT I[BETa H3JIydaroIllen
(mormnomaromiei) MOBEPXHOCTH, CKOPOCTh HMCHAPEHHs BOJBI OT TEMIIEPaTyphl KUIKOCTH U
Iomaad €€ TOBEPXHOCTH, AJIEKTPHU3alUs TeT M B3aUMOJCHCTBUE DJICKTPUUYECKUX 3apsJIOB,
B3aUMOJICHICTBHE TIOCTOSIHHBIX MAarHUTOB, BU3YaJIHM3allUsl MArHUTHBIX TIOJIEH MOCTOSTHHBIX
MarHuTOB, JCUCTBUS MAarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,
CBOMCTBA  DJEKTPOJBUTATeNss  IOCTOSHHOTO  TOKa):  (opMmynupoBaTh  IpOBEpsieMble
MPEANOJIOKEHHS, COOMPaTh YCTAHOBKY W3 MPEIIOKEHHOTO OOOpPYIOBaHMS, OMUCHIBATH XOJT
OTBITa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJTHATH TIPSIMBIE U3MEPEHHUS TEMITePaTyphbl, OTHOCUTEILHOMN BIAXHOCTH BO3/yXa, CHUJIBI TOKA,
HaIpsDKEHUS C HCIOJh30BAHUEM AaHAJIOTOBBIX MPHUOOPOB M JNATYMKOB (PU3MUECKHX BEIIUYHH,
CpPaBHUBATH PE3YNIbTATHl U3MEPEHUH C YIETOM 3aJaHHOUN aOCOTIOTHOM OTPENTHOCTH;

MPOBOJIUTHh HMCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (U3WYECKON BEIWYUHBI OT JPYrol ¢
WCIIOJIb30BAHUEM TPSMBIX H3MEPECHHH (3aBUCUMOCTh COMPOTHUBJICHUS IPOBOJHUKA OT €ro
JUTHHBI, TUIOIIANA TTOTIEPEYHOT0 CEUYCHHS U YIEIHLHOTO COMPOTHBIICHHS BEIECTBA MPOBOIHUKA,
CWJIBI TOKa, HWIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKCHHWs Ha TPOBOJHHMKE, HCCIEAOBAHUE
MOCJIEOBATEILHOTO W MMApajUIeIbHOTO  COCJAMHEHWH  MPOBOJHHMKOB):  TUIAHUPOBATH
Hccaea0BaHue, COOMPaTh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIICAYs MPEAI0KEHHOMY TUIaHY,
(UKCUpOBaTh PE3YNbTAThl IMOJTYYCHHON 3aBUCUMOCTH B BHUJIE TaOMUIl W TpaduKoOB, IeiaTh
BBIBO/IBI 110 PE3yJIbTaTaM HMCCIICAOBaHUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPeHMs (pU3nUecKux BeMMYMH (yIeibHas TEIUIOEMKOCTh BEIECTBA,
CONPOTHUBIICHHE TIPOBOJHUKA, pabOTa M MOIIHOCTh D3JEKTPUUYECKOrO TOKA): IUIAHUPOBATH
U3MEPEHUS, COOMPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIONKEHHON HHCTPYKIIUU, U
BBIYHCIIATEH 3HAUYEHHE BEJIMYUHEI;

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTU U padoTe ¢ J1ab0paTOpHBIM 000PYAOBAHHUEM;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS M3yYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OTNIOpOl Ha WX OMHUCAaHHMA (B TOM YHCJIE: CHCTeMa OTOIUICHHS JOMOB, THIPOMETp, IapoBas
TypOHHa, aMIEpMETp, BOJBTMETP, CUETUMK DIIEKTPUYECKONW DHEPIHHU, DIEKTPOOCBETHTEIHHBIC
MpUOOPHI, HArpeBaTeIbHBIC AJICKTPONPUOOPHI (MMPUMEPHI), IICKTPUUYCCKUE MPEAOXPAHUTEIIH,
ANIEKTPOMArHUT, JJIEKTPOJBHUraTeNb IMOCTOSHHOTO TOKA), HCIOJB3Yys 3HAHHS O CBOMCTBAX
(bu3nuecKux SIBICHUN U HEOOX0AUMbIe GU3NUYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPHUTENbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (OKUJIKOCTHBIH TEPMOMETP, TEPMOC, TCUXPOMETpP, TUTPOMETP,
JIBUTATENh BHYTPEHHETO CTOPaHMs, dJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AIIEKTPHUUYECKUX
Lenel ¢ MoCleIOBAaTENbHBIM U NapaJlJIebHBIM COEAMHEHUEM DJIEMEHTOB, pa3jinyas YCIOBHbBIE
0003HaYCHHUSI PIIEMEHTOB AIIEKTPUUECKHX IICTICH;



IPUBOANUTH MPHUMEPHI (HAXOIUTh MH(POPMALUIO O MpUMeEpax) MPAKTHUYECKOrO HCHOJIb30BAHUS
(u3HUYECKUX 3HAHWUH B TIOBCEHEBHOM KU3HU JJIs1 00ecriedeHrs: 0€30MacHOCTH MPU OOPAICHHUH C
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/0POBbS M COONIOJCHHS HOPM
HKOJIOTUYECKOTO MMOBEICHUS B OKPYKAIOIIEH CpeIe;
OCYIIECTBIISITH TMOUCK HH(MopManuu (u3ndecKoro coiepxanusi B VIHTepHETe, Ha OCHOBE
UMEIOIINXCA 3HAaHUM W MyréM CpaBHEHHUS JOIMOJHUTEIBHBIX HCTOYHUKOB  BBIIENATH
MH(POPMAIIHIO, KOTOPAs SIBJISIETCS] IPOTUBOPEUUBOM MITH MOXKET OBITH HEJIOCTOBEPHOM;
WCIOJBb30BAaTh TPH BBINIOJHEHWH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJSIPHYIO JINTEPATypy
(U3NYECKOTO COJEp)KaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTh VIHTepHeT, BiIaneTh
npuéMaMi KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus HHGOpMAIMKA W3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE NMHMCbMEHHBIE U KpaTKUE YCTHBIE cO0OIIeHus, 00001as nHdopMalnio
W3 HECKOJIbKUX MCTOYHHKOB (PM3MUYECKOTO COJIEPYKAHMS, B TOM YHCIE MyOJIMYHO MPEICTABIATH
pe3yiabTaThl TPOCKTHON WM HCCIIEAOBATEIICKOW JICATENILHOCTH, TPU OSTOM T'PaMOTHO
WCTIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN ammapar Kypca (U3WKH, COTPOBOXKIATh BBICTYIUICHUE
MpEe3EHTALNEN;
MIPH BBITIOJTHEHUN y4EOHBIX MPOEKTOB M UCCIENIOBAaHUN (PU3MUECKUX MPOIECCOB PACHPEACTAThH
00513aHHOCTH B TPYIITIE B COOTBETCTBHHU C MMOCTABJICHHBIMH 33/1a4aMU, CIIEAUTH 32 BBHITIOJTHEHUEM
TUTaHA JICWCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKIA] B
NEATeNbHOCTh TPYINIBI, BBICTPaWBaTh KOMMYHHKATHBHOE  B3aUMOJCHCTBUE,  IPOSBIISS
TOTOBHOCTb pa3periats KOH(DIUKTHI.

K koHiy oOyueHus B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
MCII0JIb30BATh MOHATHUS: CHCTEMa OTCU€Ta, MaTepHuaabHas TOUKa, TPAEKTOPUSI, OTHOCUTEIHHOCTh
MEXaHUYECKOTO JIBIDKEHUSI, nedopmarus (ynpyras, MJIaCTHYECKas ), TpEHHUE,
LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTbh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTU TBEPAOTO Tejla, paBHOBECHE, MEXaHWYeCKHe KOoiaeOaHusl U BOJIHBI,
3BYK, HH(GPA3BYK U YJIbTPa3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTATbHO30PKOCTb, CHEKTPhl UCIYCKAHUS U TMOTJIOLIeHus, anbda-, 6erta- u
raMma-Hu3JIy4eHus, U30TOIbI, A/IepHas SHEPTeTHKA;
paznuyath  SABIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEITHOE JIBI)KEHUE, CBOOOJHOE TAaJeHHE TeJ, pPaBHOMEpHOE
JIBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TeEJI, PEaKTUBHOE IBID)KEHHE, KojeOaTelnbHOe
JIBUKEHHE (3aTyxamolllhe U BBIHYXKICHHbIE KOJeOaHUs), pe30HAHC, BOJIHOBOE JBH)KEHUE,
OTpakeHHE 3BYKa, MPSIMOJUHEHHOE pacHpoCTpaHEHUEe, OTPaKEHHE U IMPEIOMIICHHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaKeHHE CBETa, pa3lioKeHHue Oeroro cBeTra B CHEKTP U CIOXKEHUE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTHUBHOCTH, BO3HHUKHOBEHHE
JUHENYaToOro CreKTpa HW3IY4YeHHs) MO OMUCAHHMIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SIBICHUE;
pacrno3HaBaTh MPOSIBICHWE U3YYEHHBIX (PU3WYECKUX SBICHUN B OKpYyXKalolleM Mupe (B TOM
yrcne (pu3nuecKue SBICHUS B MPUPOJE: MPWIMBHI U OTIUBBL, OBWKeHHE MiuaHeT ColHEYHOM
CUCTEMBI, PEaKTHUBHOE JIBIDKEHHE >KHBBIX OPraHHU3MOB, BOCIPHITHE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CeMCMUYEeCKHe BOJIHBI, IyHAaMH, 3XO, LBETa TeJ, ONTHYECKUE SIBJICHUS B
npupojie, OHOJIOTHYECKOe [eMcTBHE BHUAMMOIO, YIbTPa(UOJIETOBOTO M PEHTT€HOBCKOTO
U3TYYEeHUH, €CTEeCTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE Jy4YM, PpagHMOaKTUBHOE
W3Iy4YeHUE MPHUPOJHBIX MHHEPAIOB, NEHCTBHE pPATUOAKTUBHBIX W3IIy4YEHUH Ha OpraHusM



YeJI0BeKa), MPH 3TOM MEPEBOANUTH MPAKTUYECKYIO 3a/1a4y B YU€OHYIO, BBIJCATH CYIIECTBEHHbBIC
CBOMCTBa (IpU3HAKN) PU3NICCKUX SBICHUM;

ONMCBHIBATHh HM3Y4YECHHBIC CBOWCTBA Tel W (U3MUECKUE SIBICHHS, HCIONb3YS (U3HUECcKue
BEJIMYUHBI (CpEAHSAS 1 MTHOBEHHAs! CKOPOCTh TeJa MPU HEPABHOMEPHOM JIBUKCHUH, YCKOPEHHE,
nepeMeIieHue, MyTh, YIJIOBas CKOPOCTh, CHJIAa TPEHHSA, CHJIA YIPYTOCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOJHOTO TaJCHHs, BEC Tella, MMITYJbC TeJa, MMITYJIbC CHJIbI, MEXaHHYECKas
paboTa M MOIIHOCTbH, MOTECHIIMAIbHAS SHEPTHUS TeNa, MOJHATOTO HaJl TOBEPXHOCTBHIO 3EMIIH,
MOTEHIMAIbHASL DHEPTUsl CXKATOW MPYKWHBI, KMHETHUYECKAsi DHEPrusi, MOJHAS MEXaHWYecKas
SHEPTUs, MEpPHOJ W YacToTa KoieOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, TOKAa3aTeNb IMPEJIOMIICHHUS CpeAbl), MPH ONMHCAHUHM MPABUIBHO TPAaKTOBATH
(GU3NYIECKU CMBICI WCTIOJIB3yEeMBIX BEIMYMH, 0003HAYCHUS W €IWHUIB (PU3UIECKUX BEIUYNH,
HAXOJUTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO (DU3UUECKYIO BEIIMYMHY C IPYTMMH BEITUYWHAMH,
CTPOMTH TPaQUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TN, (PHU3MUECKHE SIBICHUS U TIPOIECCH, HCIONB3YS 3aKOH
COXpaHEHHs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHHIUI CYIEPIIO3UIUN CHJI, PHHIIUT
OTHOCcHTENbHOCTH [ammies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS WMIYJbCA, 3aKOHBI
OTpPaKEHHsI W TIPEJIOMJICHHS CBETa, 3aKOHBI COXPaHEHHs 3apsAI0BOTO W MAacCOBOTO YHCEN TpH
SIEPHBIX PEaKIHsIX, IPU ITOM JIaBaTh CIOBECHYIO (DOPMYTHPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTeMaTHYEeCKOE BHIPAKCHNE;

OOBSICHATH (PU3UYECKUE MPOIECCHl W CBOMCTBA TeJ, B TOM YHCIE W B KOHTEKCTE CHUTYaIlHi
MPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISTH MPHYUHHO--CICICTBEHHBIE CBSI3H, CTPOUTH
00BbsCHEHHE M3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpPO Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MUYECKUX
SIBJICHUH, (PU3HMUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1aun (ONMUparoIuecs Ha CUCTeMY U3 2—3 ypaBHEHHI), UCIIOIb3Ysl 3aKOHBI
u (GopMyIbl, CBS3bIBAIONINE (PU3MUECKUE BEIUYMHBI: Ha OCHOBE aHajn3a YCIOBHS 3aJayu
3aMMChIBaTh KPAaTKOE YCIOBUE, BBIABIIATH HEIOCTAOLIME WM M30BITOUHBIE JAAHHBIE, BHIOUPAThH
3aKOHBI U (OpPMYJbl, HEOOXOIUMBIE [UIsI PEHICHMs, IMPOBOIAUTH pacuy€Thl M OLEHUBATH
PEATUCTUYHOCTD OJTYYSHHOTO 3HaYeHUST GU3NYECKOM BETUUHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPblE MOXKHO PpEIIUTh HPU MOMOIIM (PU3HUECKUX METOOB,
UCIIOJIb3YSl ONHUCAHHE WCCIEIOBAaHMsS, BBIICNIATH IMPOBEPSIEMOE IMPEANOJIOKEHHE, OICHUBATh
MPaBUWJIBHOCTh TMOPSIIKA MPOBENEHUS MCCIEIOBaHUs, JelaTh BBIBOIbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OIBITOB;

MPOBOJUTH OMBITHI IO HAOMIONEHUIO (U3NYECKUX SBICHUN HIM (U3NYECKUX CBONCTB Tel
(u3yyeHne BTOPOTO 3akOHAa HbIOTOHA, 3aKOHAa COXpPAHEHMS DHEPTHH, 3aBHUCHMOCThH IEpHOIa
KoJieOaHU MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MaJIbIX KOJeOaHUM, MPsIMOJIMHEHHOE paclpOCTpPaHEHUE CBETa, pas3lioKeHHue Oenoro
CBETa B CIEKTp, U3yUYCHHE CBOMCTB M300pa)KEHUS B IUIOCKOM 3€pKalieé U CBOMCTB M300paxeHUs
npenMeTa B coOuparoleii TuH3e, HaOII0AeHHE CIUIOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4eHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO Habopa 000pyI0BaHUs, ONUCHIBATH X0
OTIBITA U €T0 PE3yJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

IIPOBOJIUTH MPHU HEOOXOJIUMOCTH CEpUI0 NPSMBIX HW3MEPEHUH, ONpeAessisl cpelHee 3HaueHue
u3MepsieMoil BenmuuHbl ((POKyCHOE paccTosiHME coOMparomieil JHMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEpUTEIHLHOTO Ipudopa);

MIPOBOJIUTH HCCIIEOBAHUE 3aBHUCUMOCTEH (M3MUECKUX BEJIWYMH C HUCMOJIb30BaHHEM MPSIMbIX
U3MEpEeHUH (3aBUCHMOCTh IIYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauyaJlbHOU
CKOpOCTH, MepHoa KojaeOaHHi MaTeMaTHYeCKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTjia



OTpaKEHHsI CBETa OT yIJIa MaJCHHUs M yrila MPEJIOMIICHHS OT yIyla MaJAeHUs): IJIaHHPOBATh
HCCIIeIOBaHUE, CAMOCTOSITENILHO COOMpaTh YCTaHOBKY, (DMKCHUPOBATH PE3yIbTAThl MOIYyYEHHOM
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUAE TaONUI U TpauKOB, JelaTh BBIBOJABI II0
pe3yJibTaTaM UCCIIEI0BAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NIECKUX BEIWYHH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOTO MaaeHHs, KECTKOCTH IMPYKUHBI,
KOX(QQHUIMEHT TPEHUsSI CKOJbXKEHHs, MEXaHW4YecKas padoTa W MOIIHOCTh, YacTOTa M TEPUOJ
KoJIe0aHUH MaTeMaTH4YeCKOTO M TPYKHHHOTO MAasTHHUKOB, ONTHYECKas CHjla coOMparomei
JUH3BI, PAJMOAKTHBHBIA (DOH): IJIAHUPOBATh HW3MEPEHHUs, COOMpATh OSKCIEPHUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEIys MPEUIOKEHHOW HHCTPYKIIUH, BBIYUCIISITh 3HAYCHHE
BEJIMYUHBl W aHAJIM3UPOBATH IOJyYCHHBIE PE3yJabTaThl C YYETOM 3aJaHHOH NOTPEIIHOCTH
U3MEPEHUN;

coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
pa3nuyaTth OCHOBHBIE NPU3HAKA WM3YYEHHBIX (DU3MYECKHX MOJENel: MaTepHaibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUCYHBII HCTOYHHK CBETA, JIyd, TOHKAs JIMH3A, IIaHEeTapHas MOJIEITh
aToMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKTepU30BaTh NPHUHIUIBI JIEHCTBUS W3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOpO Ha WX OmMHMCaHUs (B TOM 4YHCIE: CHUJOMETP, JATYUKH TIOJOKEHUS, PACCTOSHHS W
YCKOPEHHs, pakKera, OdXOJIOT, OYKH, WEepPUCKOIN, (oToammapar, ONTHYSCKAE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, KaMepa BuiibCcOHA), MCHONB3ys 3HAHHUS O CBOMCTBAX (DH3MUECKUX
SIBIICHUN U HEO0XO0AUMBbIE (PU3NYEeCKHe 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMaTHYHblE PHUCYHKH HW3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX IIPOIECCOB NPU PELICHUH Yy4eOHO--
IIPAKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI Ul MOCTPOCHUS U300paKeHUH B MJIOCKOM 3epKajle U
coOuparoIei JIMH3E,

IPUBOANUTE NMPUMEPHI (HAXOIUTHh MH(DOPMALMIO O IpUMepax) MPAKTHUYECKOI0 HCHOJIb30BAHUSA
(bu3nyecKkux 3HaHUH B IIOBCEIHEBHOM XKU3HU Ul oOecrieyeHHs 0e3011acHOCTH NPH 0OpaILeHUH ¢
npubopamMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBbS U COOJIOAEHUS HOPM
9KOJIOTMYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpefie;

OCYILIECTBIIATh NMOMCK MHPOpPMALUHU (PU3HUYECKOTO colepkaHus B VMIHTepHeTe, caMOCTOSTEIbHO
(bopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh IYTH OINpPENENIEHUs JOCTOBEPHOCTH IOJIyYEHHOH
MHGOpMaLUY HA OCHOBE UMEIOLIUXCS 3HAHUN U JONOJHUTEIbHBIX HICTOYHUKOB;

UCIOJb30BaTh IpPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO--HOMYJSIPHYIO JIUTEpaTypy
(GU3MYeCcKOro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceth VIHTepHeT, BlaieTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMsl HMH(GOpMALUMM W3 OJHOM 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBbIE IHCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE HH(POpPMALUHU U3
HECKOJIbKUX MCTOYHHUKOB (DU3MUECKOTO COJAEp)KaHMsl, MyOIMYHO MPEACTaBIATh PE3yJIbTaThl
IIPOEKTHOW WJIM MCCIEeI0BATEeIbCKONW JAEATENbHOCTH, NPH 3TOM TIPaMOTHO HCIIOJIB30BaTh
M3yYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro pasjena (GU3UKU U CONPOBOXKIATh BHICTYIUIEHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K n (uudposbie)
n/n NPorpamMmbl Bcero 0; TPOJILHEBIC p ;KTquCKHe o0pa3oBaTtejibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B IO3HAHMHN OKPY/KAOLIEro MIUpa
bubmmoreka [{OK
- 2 0 0
11 Pu3mka - HayKa o pHpoae https://m.edso0.ru/7f416194
bubmmoreka [{OK
2
1.2 PH3HICCKUE BETUTHHEL 0 0 https://m.edso0.ru/7f416194
. bubnuotexa [JOK
2 1
1.3 EcrecTBeHHOHAYYHBIN METO/] TIO3HAHUS 0 htts://m.edsoo.ru/7f416194
Hroro mo paszueny 6
Pasznes 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
2.1 CTpoeHue BelecTBa 1 0 1 bubmmorexa IIOK
' P B https://m.edsoo.ru/7f416194
29 JIBrykeHre 1 B3aMMOACHCTBUE YaCTHUII 2 0 1 bu6moreka [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 ArperarHble COCTOSIHUS BELIECTBA 2 1 1 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 npiienne https://m.edso0.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 Muepuus, macea, n10THOCTS https://m.edso0.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Cra. Buer cnn 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 naBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
' TeJIaMHU, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bu6mmoreka [{OK
5) 0
4.2 JlaBIICHHE JKHIKOCTH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1
4.3 Atmoceproe Jasneiie 6 https://m.edso0.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo paszueny 21
Pa3nea 5. PaGora u MomiHOCTh. JHeprus
bu6mmoreka [IOK
1
51 PaboTa n momHoCTS 3 https://m.edso0.ru/7f416194
bu6moreka [IOK
. 5) 1
5.2 Tpoctsie MexaHH3MEI https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4 0
>3 Mexannutieckas SHeprus https://m.edso0.ru/7f416194
Hroro mo paszueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[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
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8 KVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThbI pecypesI
Pasnea 1. TensoBble siBJIeHUsI
. bubnuotexa [JOK
7 0 0
11 CTpoeiHe H CBOHCTBA BemecTBa https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
21 1 5
12 Tenossie nporecce! https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Paspen 2. DileKTpHYecKHe H MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE TeJla U 7 0 1 bubnuorexa [JOK
' UX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
20 1 7
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
. 6 1 15
23 MarHutHbie spicHis https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. 4 0 0
24 DIICKTPOMArHHTHAs HHAYKUHA https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5



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

9 KJIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypesI
Pa3znen 1. Mexannueckue siBJeHHSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [IOK
' OITMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuoteka [JOK
20 1 3
12 BaanvoziercTare Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
13 3aKOHI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUS U BOJHBI
bu6moreka [IOK
7 0 3
2.1 Mexanmuteciue kosebanmus https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
8 1 3
2:2 MexasmieckHe BONHbI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 0 2 bubnuoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBbIE IBJICHHSA
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI pacCpPOCTPAHEHUS CBETa https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
6 0 3
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI https://m.edsoo.ru/7f41ada6
4.3 PazsioxkeHue Oeoro cBeTa B CIIEKTP 3 0 2 bubmmorexa [IOK

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



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

Hroro no pazneny

15

Paznena 5. KBanTtoBbie iBJIeHUA

5.1 Hcnyckanue U MOTJIONEHHE CBETA aTOMOM 4 1 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
52 CTpocHie ATOMHOIO A1pa ° ! tipsim edso0 71412426
5.3 SInepHble peakuuu ! . ]l?tl/tlggl;llﬁzfji(ﬁ)(.)r}lf/ 7f41a4a6
Hroro mo paszueny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M I MOYJIb
6.1 [ToBTOpEeHue 1 06001IeHNE CONepHKAHUS 9 2 bubnuoreka [JOK
Kypca ¢pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo paszuaeny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

No KounuecTBo yacos DJIeKTpOHHbIe HH(ppoBbIE

H/'H Tema ypoka Beero Kontposabnsie| IlpakTuueckue| 00pasoBaTeiibHbIE
padoTsbI padoThI pecypcobl

1 ®u3nka — Hayka o npupoje. SABineHus 1
TIPUPO B
dusnyeckue IBICHUA 1
®dusndecKkre BeJIMUYUHBI U X U3MEPEHUE
Ypok-uccnenoanue "N3mepenne

4 TEMIEPATYPhI IPU MOMOIIU KU IKOCTHOTO 1 1
TEPMOMETpPA M TATYUKA TeMIEpaTyphl"

5 Mertoas! HaydHOTO no3HaHUs. OnrcaHue 1 bubnuoreka [IOK
(bU3NIECKUX SIBICHHIA C TIOMOIIBIO MOIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka runoTesbl:

6 JATBHOCTH MOJETA MIapUKa, IMYIIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBITIE
BBICOTA MycKa"

Crpoenne BeniecTBa. ONBITHL, TOKA3bIBAIOIINE Bbubanorexa LIOK

7 P 1
JMCKPETHOE CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK

8 BIKEHUE YaCTHUI[ BEI[ECTBA 1
A Hset https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue «ONbITHI 1O 1 1
HaOIIOACHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperatHble COCTOSIHHS BEIICCTBA 1
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

bubnunoreka IIOK

11 O606mmenue no pa3aeny «llepBoHavyanbHble 1 https:/m.e dS(I)_E) (u/ff020378
CBEJICHUS O CTPOCHUHU BEILIECTBA» — :
Mexannueckoe ABmkeHue. PaBHomepHOe U Bbubnunoreka IIOK

12 p 1

HCPAaBHOMCPHOC IBUIKCHHUC

https://m.edsoo.ru/ff0a05c6



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

bubmuoreka [JOK

13 CropocTs. Eapimitet ckopocTu https://m.edsoo.ru/ff0a079c¢
14 Pacuer mytu ¥ BpeMeHU ABUKEHUS BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN Eggg?/(;;éezig)?’ljlﬁowclo
16 IInoTHOCTH BemiecTBa. PacueTr Maccel u bubmmoreka [{OK
o0beMa Tella 1Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa5'1. paborta «OnpeneneHue
TJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenne 3agau o teme "I1MOTHOCTH bu6mmoreka [IOK
BerecTa" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTepUCTUKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3y4yeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmaniyn)
MPY>KUHBI OT MPHUIIOKECHHOU CHITBI)
21 [[ABmenne Tarorenus. Cuna TSKECTH
| o ol e il e B LOK
- https://m.edsoo.ru/ff0al778
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [JOK
du3nUeCKUe XapaKTCPUCTHKH IIJIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [JOK
24 N3mepenue cun. lunamometp https:/m.e dS(I)_E).ru IF0a18cC
bubmuoreka [JOK
25 Bec tena. HeBecomocTh https://m.edscl)lo.ru/fan1778
26 CrnoxeHue IByX CHIJI, HalPaBJIEHHBIX 10 bubnunoreka [JOK
OJTHOM TpsiMOii. PaBHOIEHiCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHonelicTByromIAs

CHUJI



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28 Cuna tpenus u e€ Bubl. TpeHue B IpUpoe U bubnmoreka [JOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yueHue
29 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CHJIBI JIABJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHUKACAIOIIUXCS] TOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIONIEH CHJIIbI
Pemenue 3agau mo remam: «Bec Tenay
: bubnuoreka [JOK
31 «I"'paduueckoe nzodpakenue cuny, «CHIIb, 1 HH Texa I
(PABHOGHCTBYIOMAs CHD https://m.edsoo.ru/ff0alde0
KonTtponbHas pabota no temam:
30 «MexaHnueckoe IBIKeHHe», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['paduaeckoe
n3o0pakeHue cum, «CUIbD»
33 Jasnenue. CiocoObl yMEHBITICHUS U bu6moreka [IOK
YBEITUYCHUS JTaBICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBiaenue raza. 3aBUCUMOCTbD JIaBJICHHS T'a3a bu6mmoreka [IOK
0T 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMU TEIaMHU, bu6mmoreka [JOK
JKUIKOCTSAMM Y ra3zaMu. 3akoH llackans https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )KUIKOCTH 1 ra3e, BBI3BAHHOE bu6mmoreka [JOK
JIEUCTBUEM CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3ama4d no teme «/laBiieHue B bubnuoreka [JOK
JKUIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coo01mmaronuecs cocyapl
HHarot YA https://m.edsoo.ru/ff0a2970
. bubmuoreka [JOK
39 I'mapaBnuueckuii npecc . 1
https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [IopiIHEBOM )KUAKOCTHBIN HACOC
a1 Atmocdepa 3eMiH U IPUYHUHBL €€ bubnuoreka [IOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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bubmuoreka [JOK

42 Bec Bozmyxa. ATMochepHOe TaBieHue https://m.edsoo.ru/ff0az2b5a
43 Nzmepenune atmocdepHoro nasieHus. OnpIt bubnuorexa [JOK
Toppuuenin https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTh aTMOC(EPHOTO AABICHHS OT bubnuorexa [JOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoun. AtmochepHoe qaBieHne bubnuorexa [JOK
Ha Pa3JInYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme " AtmochepHoe
naBieHue"
47 JleficTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE bubnuoreka [IOK
B HUX TeJI0. ApXUMEI0BA CHJIa https://m.edsoo.ru/ff0a3276
8 | mmamummone cum, achorsyiot ma uGanorea LIOK
i » ICUCTBYIOM https://m.edsoo.ru/ff0a33fc
TEJI0, TOTPYKEHHOE B )KHIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [IOK
BOJI€ OT 00BbEMA MOTPY)KEHHOM B KUIAKOCTh https://m.edsoo.ru/ff0a3514
Y4acTU Tena»
bu6mmoreka [JOK
S0 Tnasanme Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa WK KOHCTPYHUPOBAHUE JOJKU U
ompeseneHue e€ rpy3onoabEMHocTH"
o | oo e e vt B LOK
AYXOTL] ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U ra30B»
53 KonTponsHas pabota no Teme «JlaBnenue
TBEPABIX TEJN, KUAKOCTEH U ra30B»
bu6mmoreka [JOK
>4 Mexammeckas padora https://m.edsoo.ru/ff0a3f82
55 MomutHocTs. EQUHUIEI MOIIIHOCTH bu6nmnoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a3f82

VYpoxk-uccnenopanue "Pacuér MoiHoCTH,

56 pa3BUBAEMOM NP MO IBEME TIO JiecTHHUILIE" .
57 IIpocTeie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha pblyare
Pbruaru B TexHuke, ObITY U IPUpPOJIE.
58 JlabopaTtopHnas pabota <<}£/ICCH%HI())B§HI/IC 0.5 bubmorexa HOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUH PaBHOBECHS pblyara
Pemenue 3agau mo reme «YcinoBus bubnuorexa [JOK
59 i
pPaBHOBECHSI pblUaray https://m.edsoo.ru/ff0a48a6
KoaddumuenT mosesnoro aercTpust
60 MexaHu3Mma. Jlaboparopras padora 0.5
«M3mepenune KIIJI HaKIIOHHON MIIIOCKOCTH
61 Pemenne 3agau o reme "PaGoTa, MOIIIHOCT®, bu6moreka [IOK
KI1a" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprusi. Kunernueckas u bubnuorexa [JOK
62 }
MOTEHIHAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUsI MEXaHUIECKON PHEPTUHU bubmorexa [TOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKCEepUMEHTAILHOE OTIPEICIICHUE
64 W3MEHEHHUs KUHETUYECKON U MOTEHIUAILHON 1
SHEPIUM MPU CKATBIBAHUM TeJIa 110 HAKJIOHHOU
JI0CKOCTH"
65 KonTponsnas pabora no teme «Paborta u
MOUIHOCTb. DHEPTHUs»
66 PesepBHrlit ypok. PaGoTta ¢ TekcTamu 1o teme bubnuoreka [IOK
"MexaHnyeckoe IBHKeHue" https://m.edsoo.ru/ff0a4ee6
67 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubnuoreka [IOK
"JlaBneHue TBEPABIX TEIN, KUAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PezepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme

"Pabota. MomtHocts. DHeprus"
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8 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne
w/n Tema yYpoKa Beero KOHTpOJIbeIe HpaKanecxne oﬁpasoBaTe.Hbele
padoTsI padoThbI pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- Bubmiorexa LIOK
i 1
1 KHHETUYECKON TEOPHUU U MX OTIBITHBIC https://m.edsoo.ru/f0a5256
TIOITBEPIK ICHUST
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO 1 bubnuorexa [JOK
COCTOSIHHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA 1
OCHOBE MOJIOKEHHUI MOJIEKYJIAPHO-
KMHETUYECKON TEOpUU
bu6mmoreka [IOK
1
5 Kpucrannmaeckue u amopdusie Tena https://m.eds00.ru/f0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubmuorexa [JOK
IToBepXHOCTHOE HATSDKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTue 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Buapl Temonepenaun 1
g pex https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruueckoe
11 WCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB BEILIECTB U 1 1 BH6H_HOTeKa HOK
p https://m.edsoo.ru/ff0a65c0
MaTepHaJoB B IENSX dSHEpProcOepeskeHus
12 KoanuecTBo TemnoTsl. Y AcnbHAS 1 bu6mmoreka [JOK

TCIIJIOCMKOCTbD

https://m.edsoo.ru/ff0a6976



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

13 YpaBHeHHE TEIIOBOTO OanaHca. TermioooMeH bubmmoreka [JOK
Y TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabota "VccnenoBanue
14 ﬂBJIG}?I/ISI TIE)EHJIO(I))(SMGHa pu CMZGIIHI/IBaHI/II/I bubmorexa HOK
. Ha tip " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSTYeH BOJIBI
Pacuer koauyecTBa TEIIOTHI, HEOOX0IUMOTO
15 JUTsl HAarpEeBaHMS TeJla U BBIACIIEMOTO UM MPHU
OXJIaXKICHUH
JlabopaTtopHnast padota "Onpenenexnue bubnuorexa [JOK
16 o " .
yIeTbHOMN TEIIOEMKOCTH BEIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y IeibHas TEmIoTa bubmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEpICBaHUE
18 KPUCTATMYECKUX Egn VnenpHas TemioTa bubmmorexa ITOK
P A https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
JlaGopaTtopHnas paborta "Onpenenenue bubmuorexa [JOK
19 -~ n .
yIETbHOM TEIUIOTHI TUIABJICHUS JIb/1a https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre U KOHICHCAIIHS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Terwiora
napooOpa30BaHMs U KOHJICHCAIIUH. bu6mmoreka [JOK
21 .
3aBHCHUMOCTD TEMITEPATYPHI KUIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO JTaBJICHHS
Bnaxnocts Bo3ayxa. JlaboparopHas pabora
22 "OnpeneneHue (I)lﬁochenblzloﬁ l:];J'Ia)KIPiIOCTI/I bubmorexa [IOK
pei . https://m.edsoo.ru/ff0a7628
BO3JIyXa
23 Pemrenne 3agau Ha onpe/ieneHUe BIaKHOCTH
BO3JIyXa
[TpuHIHTIBI paOOTHI TETJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. J|BUrarenab BHyTPEHHETO
CrOpaHus
25 KII] TermoBoro apuratens. TemnaoBbie bubmuoreka [JOK



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

JIBUTATEJIM U 3aLATA OKPYKAIOLIEH Cpebl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHUs U NIPEBPAILEHUS] JHEPTUU B

26 TEIJIOBBIX MPOIIECcCcax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
27 "TeIl['IJIOBI)Ie $[BJIGHI/I$II). I/ISMGHGI:{I/IG arperaTHbIX bubmorexa LHOK
o " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIeCTBa
Kontponbnas padota o teme "TerioBbie
28 SIBJ'IeIfI/IfL I/I3M£HGHI/IC arperaTHbIX COCTOSIHUM bubmorexa LHOK
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA
29 Dnektpuzarus Ten. [[Ba posia aIeKTpuuecKux
3apsIoB
30 Ypok-uccnenoBanue "IieKTpu3aus Tei
VHJYKIMEN U ITPU CONPUKOCHOBEHUM "
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nose. HanpskeHHOCTh
32 3neKT[f)quc1<oro TIOJTSI. HpI/II)HHI/IH bubmorexa I[TOK
. https://m.edsoo.ru/ff0a8a0la
CYNEPIO3UINH JIEKTPUUECKUX MOJIeH
33 Hocutenu snexTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHrue atoMa
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHECHHMS DIIEKTPHUYCCKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bu6mmoreka [JOK
DIIEKTPHYECKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBUS €TI0
36 cymechOBaHmI. I/IC”’[(}),‘IHI/IKI/I ANEKTPUIECKOTO bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JIecTBHS DIEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 3IEKTPUYECKOTO MOJISI HA IPOBOIHUKHU U

JUDIEKTPUKH"



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

DNEeKTPUYECKUN TOK B METAILIAX, KUIKOCTAX

bubmuoreka [JOK

39 ¥ razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna toka. JlaboparopHas padora bubnuorexa [JOK
41 " " 05
H3mepenue v peryJupoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
o | e e Bomery s | B oK
patopHtasi p ,P ' https://m.edsoo.ru/ff0a9e14
pETYIIMPOBAHUE HAMTPSHKCHUS
43 CornpoTHBieHHE MPOBOAHUKA. Y IETBHOE bubnuorexa [JOK
COINPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTH
3IIEKTPUUECKOTO COMPOTHUBIICHUS MMPOBOJHUKA bubmuorexa [JOK
44 1 .
OT €r0 JUTMHBI, TUTONIAJN TOMEPEUHOTO https://m.edsoo.ru/ff0aa738
Ce4eHMs U marepuaia”
45 3aBHUCUMOCTb CHJIBI TOKA OT HaNpPSHKEHUS. bubmuorexa [JOK
3akon Oma y1s1 ygacTKa Ienu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas pabora "MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 bubmuorexa [JOK
46 1 .
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarensHOE U MapauIEIbHOE
COEJIMHEHUS POBOJIHUKOB
JlaGopaTtopHnas padota "IIpoBepka mpaBuia
CJI0’KEHUS HANPSHKEHUM Mpu bubnnoreka [JOK
48 1 .
MOCJIeI0BATEIbHOM COCIMHCHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
o | Sermanus o Tiporepc s L | B oK
o pH riap N https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3a1ay Ha npuMeHeHne 3akoHa Oma bubnunoreka [JOK
JUIS Pa3IMYHOTO COCMHEHUS MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTH MEKTPUUYECKOTO TOKA. bubnuorexa [IOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
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3akon xoyns-Jlenna

https://m.edsoo.ru/ff0ab124

Jlaboparopnas pabota "Onpenenenue paboThI

bubmuoreka [JOK

52 1
Y MOIIHOCTH DJICKTPHYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUYECKUE SN | MOTPEONTEITN
N bubmmoreka [{OK
53 AJIEKTPUIECKOii dHEpruu B ObITY. KopoTkoe https://m.e dS(])_E) (u/Ff0ab660
3aMbIKaHHUE — '
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
54 "DnekTpuueckue 3apsapl. 3apsHDKeHHBIC Tea U bubnuorexa [JOK
uX B3aumoaeicTBus. [1ocTosTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUHN TOK"
KonTponbnas paborta o teme
55 "DnexTpudueckue 3apsaabl. 3apsyKEHHBIE Tena U bubmuorexa [JOK
UX B3auMoaercTBUs. [10CTOSTHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 IlocTosTHHBIC MAarHUTEI, HX B3aNMMOICHCTBHE
57 Ypok-uccnenoBanue "N3yuenue noneit 1 bubmuorexa [JOK
MMOCTOSTHHBIX MardHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe 1nojie. MarautHoe 1nosie 3eMIIu U bu6mmoreka [IOK
€ro 3HaYCHME IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nose
peTed bu6mmoreka [JOK
59 ANEKTPUIECKOTO TOKa MarHuTHOE 1oJie https://m.edsoo.ru/ffoacld?
KaTYIIKHA C TOKOM " '
[IpuMeHeHne 3EKTPOMArHiTOB B TEXHUKE.
60 H§60paTOpHa}I pa6(§)Ta "N3yueHue aeiicTBUs 0.5 bubmorexa LIOK
' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TI0JISI Ha MPOBOJIHUK C TOKOM" P
DIEeKTPOABUTATENH IIOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3JIEKTPOABUTATEIICH B
KTpoa bubnuoreka [JOK
61 TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE. https://m.eds00.ru/ffoacs6e
JlaboparopHas pabota "KoHcTpynpoBaHue u — '
n3ydeHue paboThl AIeKTpoiBUraTeNs"
62 OmnsiTel Dapases. 3aKOH IEKTPOMArHUTHOM

nHaykuuu. [Ipasuno Jlenna



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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OnexrporeHeparop. CriocoObl MOTyICHHS

63 AIIEKTPUYECKOW IHEPTUU. DIIEKTPOCTAHLIUH HA 1
B0O300HOBIISIEMBIX HCTOYHHUKAX SHEPTUH

64 [ToaroToBka K KOHTPOJILHOU paboTe MO TEME 1
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"

65 KonTtposnsHas paboTa o teme 1 bubnuorexa [JOK
"DJIeKTPUYECKUE U MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme bubnnorexa [JOK

66 n n 1 .

TenoBble sSBICHUS https://m.edsoo.ru/ff0acc5e
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme bubnnorexa [JOK

67 n A L n 1 .

[ToCTOSIHHBIH TIEKTPUIECKHUI TOK https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarauTHebI€ BJICHUS"
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe LN (ppoBbIE

Ne
/i Tema ypoka Beero Konrtpoasubie IIpakruyeckue o0pa3oBaTe/IbHbIE
padoTsI padoThbI pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEIILHOCTh 1 bubnuotexa [JOK
MEXaHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOIMHENHOE IBUYKEHUE 1 EH6H_H0TeKa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE PSIMOJIMHEHHOE ABUKEHUE. 1
CpenHssi U MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIDKCHUE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIMKEHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas padora "Onpenenenue
bu6mmoreka [JOK
7 YCKOPEHHMS TeJa PU PABHOYCKOPEHHOM 1 1 .
NBIDKEHUH 110 HAKJIOHHOU IIocKocTH" https://m.eds00.ru/ff0adbi18
8 CBoOoaunoe nmagenue teir. OneiTel [ anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH. BuGnuotexa LIOK
7 1
d }l}gﬁﬁ Ig;fgg:; obpamenns. Jlmeiinas n https://m.edsoo.ru/ff0ael76
10 LleHTpoCTpeMHUTENIBHOE YCKOPEHUE 1
N bubmuoreka [JOK
1
11 IIepsblit 3ak0oH HproTona. Bekrop cuisl https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akoH Herotona. PaBHonelicTByrommas 1 bubnuorexa [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Herotona. Cynepnosunus cui 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

https://m.edsoo.ru/ff0ae982

14 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHOB bubnuorexka [JOK
HproTona https://m.edsoo.ru/ff0aeb6c

bubnuotexa [JOK

15 Cua ynpyrocru. 3axox I'yxa https://m.edsg).ru/fanecaZ

16 Pemenue 3anau no teme «Cuia ynpyroctu»

17 JlabopaTtopHas pabora «OnpeneneHue BI/I6J‘I.I/IOTeKa HOK
KECTKOCTH MPYKHUHBD» https://m.edsoo.ru/ff0aee28

bubnuotexa [JOK

18 Cua Tperms https://m.edsi).ru/fanf738

19 Pemenue 3agau no reme «Cuina TpEeHHS» BH6H_HOTeKa HOK

https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHnas pabota "Onpenenenue bubnuotexa [JOK
K03 duUIMeHTa TpEeHHSs CKOJIbKeHHS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3agay o treme "3akonnl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuia tpenus" https://m.edsoo.ru/ff0afb8e

29 Cuna TsKeCTH U 3aKOH BCEMHPHOTO bubnuorexa [JOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT

23 rpaBuTaniioHHOTO 1eHTpa (ComHeyHas
cucrema). ['amaktuxu"

24 Pemrenue 3agag o teme "Cuiia TSHKECTH U bu6mmoreka [JOK
3aKOH BCEMHPHOI'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMuueckast ckopocTb. HeBecoMocTh bubnuoreka [JOK
U TIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.

26 AoOcomroTHO TBEpIOE Teno. PaBHOBecHe bu6mmoreka [JOK
TBEPIOTO TeJIa C 3aKPETUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIICHUS

27 MowmenT cuisl. LleHTp TspkecTn

28 Pemenne 3agau mo Teme "MOMEHT CHIIBL. bu6mmoreka [JOK
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Hentp Tsixectn"

https://m.edsoo.ru/ff0b02b4

[MoxroToBka K KOHTPOJIBHON paboTe MO TeMe

bu6mmoreka [IOK

29 ;I;II?'xaHqucxoe nBmxeHnne. B3aumonelnicreue https://m.eds00.ru/ff0b0408
30 KonTtponsHas pabota o Teme "MexaHHUECKOE bubnuorexa [JOK
nBmkenue. Bsanmoaericreue ten" https://m.edsoo.ru/ff0b06ec
3| coxpunemn mumymmen. Yrpyroc n neympyros ubmiotera LIOK
B3ANMOCHCTRIE https://m.edsoo.ru/ff0b07fa
30 Pemenue 3a1au no teme "3aKkoH coXpaHEHUs bubnuorexa [JOK
ummysabca https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepennus "PeakTuBHOE IBHKEHUE B
MIPUPOJIE U TEXHUKE"
bubnuoreka [JOK
34 Mexanudeckasi paboTa U MOIITHOCTH https://m.e dsi.ru I60b0as4
35 PaboTa cumibl TSHKECTH, CHITBI YIIPYTOCTH U bubnuorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota «Onpenenenue padoThI
36 CWJIBI TPEHUS TIPU PABHOMEPHOM JIBHKECHUH
TeJa M0 TOPU30HTAIBHOMN MOBEPXHOCTI
37 Ces3b sHeprun u padoTsl. [loTeHnanbHas
SHEprus
38 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «3yuenue 3akoHa bubnuoreka [JOK
COXpaHECHHS SHEPT UL https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KonedaHus. BeiHyXIeHHBIC bubnunoreka [JOK

koJyieOanus. Pesonanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTnuecKkuii U NpyKUHHBIM MAsITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb IIEPUOJA
KoJIe0aHHUH OT )KECTKOCTH MPYKHHBI H MACChI

rpy3a»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHEPrun P MEXaHUYECKUX
KOJIEOaHUAX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEPUOJAA KOJIEOaHUH IPYKUHHOTO
MasiTHUKa»

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MTepHo/1a KojiebaHuii rpy3a,
MMOJABCIICHHOI'O K HUTHU, OT MaCChI I'py3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoaosibHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypoxk-koHpepeHnius "MexaHnuecKre BOJHBI B
TBEPAOM Tesie. CeHCMUYECKUE BOTHBI"

50

3Byk. PactipocTpaHneHne 1 OTpaKeHHE 3ByKa

51

Ypok-uccnenopanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypoxk-koHpepeHius "YnbpTpa3ByK U
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBLHON paboTe MO TeEMe
"3akoHbI coxpaHeHusl. MexaHnuecKkue
KoJiebaHus U BOJHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponpHas pabota o Teme "3aKoHsI
coxpaHeHHs. MexaHndeckue KoyuebaHus u
BOJIHBI"

56

aﬂeKTpOMaFHI/ITHOC II0JIC. 9HeKTp0MaFHI/ITHHe

bu6mmoreka [JOK
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BOJIHBI https://m.edsoo.ru/ffO0b2abe
S7 CBolicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana Bubmiorexa LIOK
58 AJIEKTPOMArHUTHBIX BOJIH. Mcrionp3oBanme
. https://m.edsoo.ru/ffO0b2fe6
AJIEKTPOMATrHUTHBIX BOJIH JUIsI COTOBOM CBS3H" g
Ypoxk-uccnenopanue "M3yueHue cBONCTB Bubmiorexa [IOK
59 AJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
Mo 6n§bnoro renedona” B https://m.edsoo.ru/ffOb2c6c
60 Pemenue 3a1a4 Ha onpe/ieIeHUe YacTOTHI U
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI
OnekTpoMarauTHasa npupoaa ceera. CKopocThb bu6anorexa IHIOK
61 p pup p
cBeTa. BoTHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
bub6anorexa IIOK
62 pacnpocTpanenue ceeta. 3atMenus CoJIHIA U . 1
Nyses https://m.edsoo.ru/ff0b3658
3aKkOoH OTpaxxeHHs cBeTa. 3epkana. Pemenue
bubmuoreka IIOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKCHHUS . 1
cpeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
Bbubanorexa LIOK
65 Hcnonp30BaHuEe MOTHOTO BHYTPEHHETO https:/m.e dsg) (u/FfOb3c5e
OTPaKCHHUS B ONITHYECKUX CBETOBOJAX E— :
JlaGopaTtopHas pabota "VccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Ty4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexio""
VYpoxk-koHpepenuus "HcnonapzoBanne
67 MIOJIHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS CBA3b"
bubnunoreka IHOK
68 JInna3el. OnTuueckast cuiia JUH3EI a

https://m.edsoo.ru/ff0b3f2c
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bubnuoreka [IOK

69 [TocTpoenue n300pakeHUH B TNH3AX https://m.edsoo.ru/ffOb444a
70 giiogzzcr)g}la;cgf(?;;;ﬁ (I/?I(T)I;IGTIII/IGIIHee(:}II(P(I)TZ CHUTBI bubmorexa LHOK
Y p " https://m.edsoo.ru/ff0b4206
coOuparonIei TUH3BI
el Ypok-koHpepermus "OnTuaeckie TNH30BbIC bubnuotexa [JOK
npudophr" https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmorexa LHOK
-2P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledexto 3penus. Kax
COXpaHUTh 3peHue"”
| Eoaomeme o caem e O B 10K
' p H ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 11O
75 Pa3IoKEHUIO OEJIOT0 CBETa B CIIEKTP U bubnuorexa [JOK
BOCIIPHUATHIO [[BETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOIOZICHUH Yepe3 IIBETOBbIC (HUIHTPHI"
76 Ypok-npaktukyMm "BosiHOBBIE CBOWCTBA CBETA:!
mucnepcusi, HTepdepeHuus u qudpaxums’”
77 OmnbiTel Pesepdopnaa u mianeTapHast MOJIETb bubnuoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
79 Hcnyckanue U MOrjaoneHue CBeTa aTOMOM. bubnuoreka [JOK
KBanTsl. JInneiiuaTeie CIIEKTPHI https://m.edsoo.ru/ff0cl44c
80 Ypok-npaktukym "HabmoeHue ciekTpoB bubnuoreka [JOK
uCmycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa HOK
! g https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTO siipa. HykinoHHas Mojenb bubmmorexa [IOK

https://m.edsoo.ru/ff0c18ac
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bubnuoreka [IOK

P Y
83 aJIM0aKTHUBHEIE TpeBpaiieHus. M30Tomns https://m.edsoo.ru/ffoclald
Pemenue 3amad o teme: "PannoakTuBHBIC bu6mmoreka [{OK
84 " .
PEBPAICHUS https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nomypacmanga
Ypok-koHpepenmus "PagnoakTuBHbIC bu6mmoreka [IOK
86 " :
W3JIyYCHHS B TIPUPOJIC, METUIIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SAnepHble peakiy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
87 .
3apsiIOBOTO U MAacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBI3u aTOMHBIX sifiep. CBsI3b MacChl U bubnuotexa [JOK
SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenwue 3a1a4 o Teme "SnepHbie peaknun”
90 Peakuuu cunresa u nenenus saep. IcTounnku bu6moreka [IOK
sreprun CoJHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.
91 JleicTBUS paqloaKTUBHBIX U3Ty4YEeHUN Ha
YKUBBIEC OpPraHu3Mbl"
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
92 "DeKTpOMarHuTHOE TOJIE. bubnuoreka [JOK
DJIeKTpOMarHUTHBIE BOJIHBEL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "
KounTponbnas pabora o teme
93 "DeKTpOMarHuTHOE TOJIE.
DneKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBJICHUS "
[ToBTOpeHue, 0600meHne. JlTabopaTopHbIe bubnuoreka [JOK
94 " a2 n .
paboTsl 10 Kypcy ""B3aumMoaeiicTBre Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606menue. Pemenue
95 acqerlf{mx 1/; Ka‘leCI’J[lBeHHBIX 3aJa4 1o Teme bubmorexa HOK
}? i A https://m.edsoo.ru/ff0c2572
TertoBbIe MpoIECCH
96 [ToBTOpenue, 0606menue. Pemenue bu6mmoreka [JOK
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pacyeTHBIX U KaYECTBEHHBIX 3aJ1a4 110 TEME
"KIIJI reruioBbIx neurareneit”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [IOK

97 ]'g')acquHHx " Ka‘-IeCTBeHHI:IX 3a7a4 1o TeMe 1 https://m.edso0.ru/ff0c2b30
KII/] snexTpoycTaHOBOK

98 [ToBTOpenue, o6obmenue. Jlabopatopusie 1 1 bubmmorexa [IOK

paboTsl 110 Kypcy "CBeroBble sBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1 bubnuorexa [JOK

1o TeMe "3aKOHbI COXpAaHEHUs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1 bubnuorexa [JOK

no Teme "Kosnebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuoreka [JOK

no Teme "CBeToBbIC sBIICHHS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menne. Pabora ¢ Tekcramu 1

o Teme "KBaHtoBas u snepHas ¢puzuka'

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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14.A.E. Mapon, E.A. Mapon, C.B. I1o3oiickuit Coopuuk Bonpocos u 3agau 2015 M. [/Ipoda

9 KIIACC
1. Pabouas nporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOMUECKOTO MOCcoOus

/coct. TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2)



2. [Tporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 Kiaccel
(aBTOphI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma no ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YYEOHUKOM:

4. Iepeimkun A.B. ®usuka. 7 knace. Y4eOHUK 1t 0011e00pa3oBaTeIbHBIX YIPEKACHUN .
M.:JIpoda. 2011

5. Jlykamuk B.1. CoopHUK BOTIpocoB u 3aaa4 1o usuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OTHL. —5-€
n3manne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®uszuka. 7 knacc. Jlabopatopusie paboTsl. KOHTpOJIBHBIE 3aaHUS. —
Caparos:JIuueit, 2014.

8. «KonTpoasHO-u3MepuTenbHbie MaTepuaibl. usnka. 7 knacc/Coct. H.W. 3opun. — 2-¢
3., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaueOHo-mMeroauaeckoe nmocooue/ A.E. Mapon.- M.: [Ipoda,

2011.- 123c.:

KoHTposbpHble U camocToATeNnbHbBIE paboThl 10 (usnke. 9 knace: k yueOHUKY A.B.
[Tepoikuna, E.M. I'yrauk «®usuka 9 kinacey / O.U. I'pomuea. — M.: M3natenscTBoO
«DK3amen», 2014.

Tectol o ¢usuke. 9 knace: k yueonuky A.B. [lepoinkuna, E.M. I'yrHuk «®usuka

9 xnacey / O.1. I'pomuesa. — M.: M3narenscTBO «OK3ameny, 2010.

®dusuka. 9 knace. TemaTuueckue TeCTOBbIC 3aJlaHus Ui NOAroToBKU K 'MA. / aBT.- cocT.:
M.B. boiinenko, O.H. Mupomkuna. — fpocnasnb: OOO «Axanemust pa3zBUTHs», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



7 KIIACC

. bubnmnoreka — Bc€ mo npeamery «Dusuka». — Pexxum noctyna: http:// www.proshkolu.ru
2. BugeoomnsiTel Ha ypokax. — Pexxum mocryna: http://fizika-class.narod.ru

3. Enunas xosuiekuus Lu@poBbIX 00pa3oBaTelbHbIX pecypcoB. — Pexxum nocrymna:

http://school- collection.edu.ru

4. VlnTepecHble MaTepHaIbl K ypoKaM (PU3UKHU TIO TEMaM; TECTHI TI0 TeMaM; HaTJIsIHbIe
mocobus K ypokam. — Pexxum goctyma: http://class-fizika.narod.ru

5. udposrie oOpazoBarenbHbIe pecypchl. — Pesxkum noctyma: http://www.openclass.ru

6. DIeKTpOoHHbIE Y4eOHHKH 110 (usuke. — Pexxum mocryma: http://www.fizika.ru

8 KJIACC

1. bubmmoTeka — Bcé o mpenmery «DPusuka». — Pexxum noctyna: http:// www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum mocrtyma: http://fizika-class.narod.ru

3. Enunas komnekius nudpoBbIX 00pa3oBaTeIbHBIX PeCYpCOB. — Pexxum mocrymna:

http://school- collection.edu.ru

4, I/IHTepeCHHe MaTcpHralibl K YpOKaM (1)I/ISI/IKI/I 10 TEMaM, TECThI 110 TEMaM, HarJIs1iJHbIC

nocobust kK ypokam. — Pexxum moctymna: http://class-fizika.narod.ru

5. lludposeie oOpazoBarenabHbIE pecypchl. — PesxkuMm nocrtyma: http://www.openclass.ru

6. DneKTpoHHBIEe yUeOHUKH 10 pu3HKe. — Pexxum nocryna: http://www.fizika.ru



9 KJIACC

1. BugeoomnsiTel Ha ypokax. — Pexxum nocrtyna: http://fizika-class.narod.ru

2. Enunast xoJutekius 1u@poBbIX 00pa3oBaTeabHbIX pecypcoB. — Pexum nocrtyna:

http://school- collection.edu.ru

3. I/IHTGpCCHBIG MaTCpHrajbl K ypOKaM (1)I/I3I/IKI/I 10 TEMaM, TCCTHI 110 TEMaM, HarJIAAHbIC

mocobus kK ypokam. — Pexxum goctyma: http://class-fizika.narod.ru

4. lludposie 00pa3oBaTeNbHBIC pecypchl. — Peskxum noctyna: http://www.openclass.ru

5. DnekTpoHHBIE YueOHHKH MO pu3uKe. — Peskum pocrtyma: http://www.fizika.ru

6./lucranmmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpsIThIi K1acc. CeTeBoe

obOpasoBatesbHOE cooOriecTBo. http:// www.openclass.ru/node/109715

7. Enunas xosuekuusi nu@poBbIX 00pa3oBaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi HEHTP HH(OPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

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

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



10. I'azera «1 cenTs6ps» marepuansl o ¢usuke. http://archive.1september.ru/fiz

11. Aunmanmu pusmueckux o0bekTOB. http://physics.nad.ru/

12. )KuBas ¢pusuka: oOydarorias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






