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HOACHUTEJIbBHAA 3AIINCKA

[IporpamMma no ¢usmnke Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHWs COCTaBJI€HAa HAa OCHOBE IMOJIOXEHWH M TpeOOBaHMU K pe3yibTaTaM
OCBOEHHUSI Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBareibHOW mporpammsbl, mnpezactaBieHHbIXx B @I'OC OO0, a taxke ¢ yuy€ToM QenepanbHON
paboueii mporpammbl BociTanust 1 KoHnenmu npenogaBaHus yueoHoro npeaMera «Dusznukay.

ConeprxaHue IporpaMMBbI 1o (PU3MKE HANPaBIIEHO Ha (JOPMHUPOBAHHE €CTECTBEHHO-HAYYHON IPAMOTHOCTH OOYYAIOIIMXCS U OPTraHU3aIHIo
n3ydeHusi (U3MKH Ha NESTeIHbHOCTHON OCHOBe. B mporpamme mo (M3WKe YYHUTBHIBAIOTCS BO3MOXKHOCTH YUEOHOTO TpeaMeTa B pealTu3alliud
tpeboBannit ®I'OC OOO K mIaHHpPYEMBIM JMYHOCTHBIM M METAlpPEJIMETHBIM pe3yiabTaTaM OOY4YeHMs, a TaKkKe MEXIIpeIMETHbIE CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.

[Iporpamma o ¢u3rKe ycTaHABIMBACT paclpeeieHue YdeOHOro MaTepuaia 1o rojaaM o0ydeHus (1o Kiaccam), mpeajiaracT MpUMepHYIO
MOCJIEI0OBATEIbHOCTh M3YYEHHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS NPEAMETHOTO COJEpkaHHUA M y4E€Te BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

[Tporpamma o ¢usuke paspaboTaHa ¢ IEJIbI0 OKa3aHUSI METOAMYECKOW TTOMOIIM YYUTEII0 B CO3JaHUU pabodel mporpaMmbl TI0 yICOHOMY
IIpPEIMETY.

dusmKa sBIAETCS CUCTEMOOOPA3YIOIIUM Ul €CTECTBEHHO-HAYYHBIX YUEOHBIX NIPEIMETOB, IOCKOIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE
IIPOLIECCOB U SBJIECHUH, U3ydaeMbIX XMMHEH, OHooruel, actpoHomuen u (usnueckoil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, NIpeoCcTaBisieT HauboJiee sicHble 00pa31bl MPUMEHEHUSI HAyYHOTO METO/1a MO3HAHMsA, TO €CTh CII0c00a MOJIydyeHHsI JOCTOBEPHBIX
3HAaHUW O MUDE.

OnHa U3 M1aBHBIX 33/a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYype oOI1ero oopa3oBaHusi COCTOUT B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHOMH
I'PaMOTHOCTH M UHTEpeca K HayKe y 00yJaroIuxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM YpOBHE MpEANOJaraeT OBJaJCHHE CICAYIOLMMH KOMIETEHTHOCTSMM, XapaKTepU3YIOIUMU
€CTECTBEHHO-HAYYHYIO I'PAaMOTHOCTb:

® HAy4YHO OOBACHSATH SIBJICHUS,
® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMS;
® UHTEPHPETHPOBATh JAHHBIE U UCIOIb30BATh HAYUYHbIE JOKA3aTEIbCTBA JJIS TIOTYUEHHs BHIBOJIOB.



Lenu u3yueHuss QU3MKU Ha YpOBHE OCHOBHOro oOmiero oOpasoBaHus omnpezeneHsl B KoHuenmuu npenojgaBaHus yueOHOro mpeamera
«Du3uka» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoit Pexepannu, peann3yrOIUX OCHOBHBIE 00IIe00pa3oBaTelIbHBIE IMPOTPAMMBI,

yrBepkI€HHOH pemennem Komnernn Munucrepcrsa npocsenienns Poccuiickoit @eneparuu (mpotokost ot 3 nexadps 2019 r. Ne [TK-48H).

Henun uzyyenus ¢pusuku:

npuoOpeTeHne HHTEpeca M CTPEMIJICHHS OOYYalolIUXCsl K HaydHOMY HW3YYEHHUIO TPHUPOJIBI, PAa3BUTHE HX HHTEIUICKTYAIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEICTABICHUA 0 HAYYHOM METO/I€ MO3HaHUs U POPMUPOBAHNE UCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBJICHUSIM;
(dhopmMupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3YUCHHUS] OCHOB CTPOEHUSI MaTepuu U (yH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKH;
(dhopmMupoBaHUE MPEICTABICHNUN O pOJIH (PU3UKH JIJISl PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE TPEICTABICHUNA O BO3MOXHBIX cdepax Oymaymied mpoPecCHOHATBHON JESITEIbHOCTH, CB3aHHOW C (PU3MKOM, TIOJTOTOBKA K
JTaNbHEHIIeMy 00y4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHne ATUX Lieded mporpaMMsbl Mo (U3MKe Ha YpOBHE OCHOBHOTO 0OmIero oopazoBaHuUs oOecredynBaeTcs pelIeHHEM CIeIyOIIUX

3ajgav.

gaca

npuoOpeTeHne 3HaHUI O AMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX, 3JIEKTPHUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBJIICHUSX;

MpHoOpeTeHne YMEHHUI ONUCHIBAaTh U O0BACHATH (PU3NUYECKUE SBJICHUS C UCIIOJIb30BAHUEM TOTYYEHHBIX 3HAHMUIA;

OCBOCHHE METOJIOB pEUICHHUS TMPOCTEHIIMX pacu€THBIX 3aJady C HUCHOJb30BaHUEM (PU3MUECKUX MOJeNiel, TBOPUECKUX U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1aY;

pa3BUTHE YMEHUI HAOII0AATh NPUPOJAHBIC SBJICHUS U BBINOIHATH ONBITHI, TAOOpATOPHBIE PA0OTHI M SKCIIEPUMEHTAIIBHBIE UCCIICIOBAHUS
C UCIOJIb30BAaHNEM U3MEPUTENBHBIX PUOOPOB;

OCBOEHHE TPUEMOB PadOTHI ¢ HH(pOpMalKen (HU3HIECKOTO COMEPKAHUS, BKIIOYast HHPOPMAIIUIO O COBPEMEHHBIX TOCTIKEHUAX (PU3UKH,
aHaJIu3 ¥ KPUTUYECKOE OLICHUBaHUE HH(POPMAIIUK;

3HAaKOMCTBO €O cepaMu MpoPecCUOHATBHOMN JAeSITENbHOCTH, CBSI3aHHBIMU ¢ (PU3UKOM, M COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMU
Ha JOCTHXKEHUSIX (PU3NYECKON HAyKH.

Ha u3ydenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOIO 00IIero oopasoBanust oTBoauTcs 238 yacoB: B 7 kinacce — 68 4yacoB (2

Heneno), B 8 kmacce — 68 wdYacoB (2 uaca B Hedemwo), B 9 xkmacce — 102 waca (3 uwaca B HEAENIO).



[Ipeyaraemsrii B mporpamme 1o (pusuke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCUT PEKOMEHIATENFHBIA XapakTep, YUUTEIb JENIacT
BBIOOp TPOBENCHHS JTa0OPATOPHBIX PAabOT M ONBITOB C YU4ETOM HHAMBUAYAJIBHBIX OCOOCHHOCTEH OOYYAIOMIMXCS, CIUCKA AKCIIEPHUMEHTAIBHBIX
3aJJaHUi, IPEAJIaraeMbIX B paMKaxX OCHOBHOI'O FOCYJapCTBEHHOI'O 3K3aMeHa 0 (hPU3UKE.



COJAEP/KAHUE OBYYEHUA
7 KJIIACC

Pazgea 1. ®u3uka u e€ pojib B NO3HAHUU OKPYKAKOILEr0 MUpa.

®usznka — HayKa o npupoje. SBaeHus npupoipl. Pu3nyecKue sBICHUS: MEXaHUUECKUE, TEIUIOBbIE, 3JIEKTPUYECKUE, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE.

Oduznyeckue BelUYUHbL. M3Mepenne ¢uznueckux BenuuuH. Ousndeckue npuodopsl. [lorpemnocts u3mepennil. MexayHapoHasi cucrema
€IMHULL.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKd H3ydaloT Npupony. EcTecTBeHHO-HaydHbI METOJ MO3HaHUs: HaOIIOJeHHE, MOCTAaHOBKA
Hay4yHOTO BOIIPOCA, BBIIBIKEHUE T'MIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 00bsicCHEHNEe HabmogaemMoro siBiaeHus. Onucanue Qu3nuecKux
SIBJIEHUH C IIOMOIILIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIE, AIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SBJICHUSI.

2. Owusnyeckue npuOOPHI U IPOLIeIypa MPSIMBIX U3MEPEHHUN aHAIOTOBBIM U ITU(PPOBBIM PHOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre UEHbI JeNIeHUs KAl U3MEPUTEIBHOTO pudopa.
N3Mepenne pacCTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEA.

Ornpenenenre pa3MepoB MaJIbIX TE.

ok wnPE

I/ISMepeHI/IC TEMIICPATYPLI IIPU MOMOIIU KUJAKOCTHOTO TCPMOMETPA U JATUUKA TCMIICPATYPHI.

Pa3znea 2. [lepBoHayaibHble CBeJIeHUS 0 CTPOEHUH BellecTBA.

CrtpoeHnue BemecTBa: aroMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE BEUIECTBA.

JIBukenne yactull BemiecTBa. CBsI3b CKOPOCTH IBMKEHHS YacTull ¢ TemnepaTypoil. bpoyHoBckoe nsuxenue, nuddysus. Bzaumopeiicteue
YaCTHUI] BELIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH W TBEPABIX (KPUCTAIIIMYECKHUX) Tel. B3auMOCBS3b MeXay CBOWCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOIBI.

Hemoncmpayuu.



1. HaGnronenue OpOyHOBCKOTO JBMKEHUSI.
2. Hab6mronenue nuddys3un.
3. HaGmonenue sBneHUM, 00BSICHSIIOMUXCS MPUTSHKCHUEM HIIH OTTaJIKMBAHUEM YaCTHIL BEIECTBA.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

OreHka nuaMeTpa aToMa METOJIOM PsiIOB (C UcToyib30oBaHueM (oTorpaduii).
OMbITHI 110 HAOJIOIEHUIO TETVIOBOTO PACITUPEHUS Ta30B.
OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.

Pazjnen 3. /IBu:kenue u B3anMojeiicTBue TeJl.
Mexanunueckoe IBHKeHHE. PaBHOMepHOE M HepaBHOMepHOe ABmkeHue. Ckopoctb. CpenqHss CKOpPOCTh NP HEPAaBHOMEPHOM JBHKEHHUH.

Pacu€t nmytn u BpeMeHU JBUKECHUS.
SIBnenne nHepuMK. 3aKOH UHEPLMHU. B3anMoielicTBrE Tell Kak TPUYMHA U3MEHEHHUSI CKOPOCTH JIBMKEHUS Tell. Macca Kak Mepa MHEPTHOCTH

tena. [ImoTHOCTh BemecTBa. CBsA3b MIOTHOCTH C KOJIMUECTBOM MOJIEKYIT B €IMHUIE 00bEMA BEIECTBA.
Cuta Kak XapakTepucTHKa B3auMoaencTBusa Tei. Cuiia ynpyroctu u 3akoH ['yka. I3MepeHue cuiibl ¢ TOMOIIBI0 TUHaAMoMeTpa. SBieHue
TSATOTEHUS U cuia TsbkecTu. Cuia TSKeCTH Ha Apyrux ruiaHerax. Bec tema. HeBecomocTs. CriokeHHME CHJI, HAITPABJIECHHBIX MO OJHOM MPSIMOIA.

PaBHonelicTBytomas cuit. Cuna tpeHus. TpeHue CKOJIbKEHHS U TPeHUE MOoKosl. TpeHne B Mpupoae U TEXHUKE.

Hemoncmpayuu.

ok wbdpE

HaGnronenue MexaHHYECKOTO NBYDKEHUS Tena.

N3mepeHune ckopocTy MPSMOJTMHEHHOTO IBH)KCHHS.
HalGnronenue siBIIeHUs] HHEPILIUH.

HaGnronenne nsMeHeHus CKOPOCTH MPU B3aMMOICHCTBHUH TEJL.
CpaBHEHHE MacC 10 B3aUMOJICHCTBHUIO TEJl.

CrnosxeHue CuiI, HalpaBJICHHBIX 10 OJTHOM TPSIMOM.

Jlabopamopnuwie pabomel u onvimel.

=

o

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBM)KEHUS (LIapUKa B )KUAKOCTH, MOJIENIN 3JIEKTPUYECKOT0 aBTOMOOMIIS U Tak Jajee).
Omnpenenenne cpeiHeil CKOPOCTH CKOJIbKEHHsI OpycKa WM IIapuKa 110 HAKJIOHHOW IIOCKOCTH.

Omnpenenenne IIOTHOCTH TBEPIOTO TENA.

OmnbITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb pacTskeHus (edopManun) Npy>KUHbI OT MPUIIOKEHHOM CHIIBI.

OnbIThI, 1EMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJIBKEHUS OT Beca TeJla U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN.

Pa3nen 4. /laBieHue TBEPABIX TeJl, ) KHAKOCTEH M ra3oB.



Hasnenue. CriocoObl yMEHbILIEHUs M yBeIM4YeHUs naaBieHus. JlaBieHue raza. 3aBUCMMOCTb JABJEHMS ra3a OoT o0bEMa, TeMIepaTyphl.

Hepe)laqa JaBJICHUA TBépILLIMI/I TCJ1aMH, X KUJKOCTAMHU M Tra3aMMu. 3akon Ilackans. IlneBMaTH4ecKre MalIMHbBL. 3aBUCHUMOCTD JaBJICHHUA XUAKOCTU

ot rayounsl. ['mapocraruueckuii napanokc. CooOmaromuecs cocypl. [ napaBiniyeckiue MeXaHU3MBL.
Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpudnHbI CymecTBoBaHUs BO3AYIHON 06onmoukn 3emiuu. Omeir Toppuuennu. M3mepenne

aTMOC(epHOro AaBlieHUs. 3aBUCHUMOCTh aTMOC(EPHOIrO JaBJIEHHS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopbl mis n3mepeHus: aTMOCpepHOro

JTABJICHHUS.

JleiicTBHEe XKUAKOCTH W ra3da Ha MOTPYKEHHOE B HHUX Telio. BrlTankuBaromias (apxumenoBa) cwia. 3akoH Apxumena. [limaBanwe Tell.
BosnyxomiaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTP JAaBJICHHS T'a3a OT TEMIIEPATYPHI.

2. Tlepenaua maBIICHUS KHUJIKOCTHIO U Ta30M.

3. Coolmaroniecst CoCy/Ibl.

4. T'mppaBiuyeckuii mpecc.

5. TlposiBnenue aeicTBust aTMOCHEPHOTO TABIICHUS.

6. 3aBHCHMOCTH BBITAJIKUBAIOUICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJla U INIOTHOCTH JKUKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIEH CHJIBI BECY BHITECHEHHOM YKHIKOCTH.

8. VYcrnoBue miuaBaHus Tell: IUIABAHUE WM MOTPYKEHUE Te B 3aBUCUMOCTH OT COOTHOILICHUS IUIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamopnuwie pabomel u onvimel.

1. HccnenoBanue 3aBUCHMMOCTH Beca Tesa B BOJIE OT 00bEMa MOrpyKEHHOM B )KMJIKOCTh YaCTH TeJa.

2. OmnpezneneHue BBITAIKUBAIONIEH CUIIbI, IEHCTBYIOLIEH Ha TEJI0, HOTPYKEHHOE B )KUIKOCTD.

3. TIpoBepka HE3aBUCUMOCTHU BHITAJIKUBAIOIIEH CUJIBI, ICHCTBYIOIIEH Ha TENO B )KUJIKOCTH, OT MAacChl Teja.

4. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTDH BBITAJIKUBAIOUICH CHIIBI, JEHCTBYIOLIEH Ha TENO B JKUIKOCTHU, OT 00bEMaA MOTPYKEHHON B

KHUJIKOCTBb 4aCTH TCJIa MU OT IIJIOTHOCTH XHUAKOCTH.

Pa3nea S. PaGora u MomHOCTb. JHEpIrus.
Mexannyeckasi pabota. MOITHOCTb.
[IpocThie MeXaHU3MBI: pblYar, 60K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecust pelyara. [IprMeHeHre mpaBuia paBHOBECHS pbldyara K

6J'IOKy. «3o0110TOC MMpaBUJIO» MCXAaHUKH. KHI[ IMPOCTBIX MCXaHU3MOB. HpOCTHe MCXaHHU3MEI B 6LITy 1 TCXHHUKCE.



Mexannueckas sHeprus. Kunetnueckas u noteHuuanbHas sHeprus. [IpeBpaiiienue oHOTO BHUJIa MEXaHUUYECKON 3HEPruu B ApYroi. 3akoH
COXpaHEHUs DHEPTUH B MEXAHHUKE.

Jemoncmpayuu.
1. Tlpumepsl MPOCTHIX MEXAaHU3MOB.
Jlabopamopnuie pabomel u onvimel.

1. HccnemoBaHue yCIOBHN PaBHOBECHS pbluara.
2. WUsmepenne KITJl HaKJIOHHON TIOCKOCTH.

3. H3yuyeHue 3ak0HA COXpaHEHUS MEXaHUICCKOM SHEPTHUH.
8 KVIACC

Pasznea 6. TensioBble siBJIeHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO--KUHETUYECKOM TEOpHHM CTpOEHMsI BemiecTBa. Macca M pa3Mepbl aTOMOB U MOJeKyl. OTBITHI,
MOATBEPKIAIOLIME OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUH.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUE BemiecTBa. Kpuctammmueckue u amopdubie Tena. OObsICHEHHE CBOWCTB ra3oB,
KUAKOCTEH M TBEPHABIX TENI HA OCHOBE IMOJIOKEHUU MOJIEKYISIPHO--KHHETHYeCKON Teopuu. CMauMBaHHME W KaNMWULSIpHBIE sABJIeHUA. TerioBoe
paciupeHue u cxxaTue.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMXKEHUS yacTull. BHyrpeHHss sHeprus. CrnocoObl H3MEHEHUs BHYTPEHHEN
SHEpPruu: TeIionepeaaya u coBepileHre paboTel. Buel Teronepenayn: TemIONpPOBOIHOCTh, KOHBEKIHUS, U3TyUCHHUE.

KonunuectBo TemnoTel. YienbHas TEIUIOEMKOCTh BellecTBa. TemiooOMEeH U TeIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OaliaHca.
[InaBneHue W OTBepJAEBAaHUE KPUCTAIIMYECKHX BEIIECTB. YJeNbHas TeruioTa IuiaBieHus. [lapooOpazoBanue u koHjaeHcanus. Mcmapenue.

Kunenwue. VY enbHas TemioTa Hap006paSOBaHI/I${. 3aBUCUMOCTD TEMIICPATyphbl KUIICHUS OT aTMOC(I)epHOl"O JaBJICHHA.
Bnaxnocts BO3yXa.

DOHeprus TOIIMBa. Y AeibHas TEIIOTa CTOPAHMSL.

[Tpunnuns! padoTs! TermoBbix apurareneit KI1/] reruioBoro asuratens. TermioBble ABUraTeIM U 3alUTa OKPYKAIOLIEH CpeIbl.
3aKOH COXpaHEHHUs U MPEBPAICHUS SHEPTUH B TEIUIOBBIX MpoIeccax.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBHKEHHUS.

2. Hab6mronenue nuddys3un.



HaGnronenue siBieHUi cMaunBaHUs M KalTWJUISIPHBIX SIBIICHU.
HabnroneHnue TerioBoro pacumpeHust Tel.
V3meHeHne naBieHus ra3a npu M3MEHEHHH 00bEMa M HarpEeBaHUH WIIH OXJIAXKICHHH.

3
4
5)
6. IlpaBuna u3MEpeHUS TEMIIEPATYPHI.
7. Bunel Teruionepeaayu.
8. OxuaxxJaeHue MPU COBEPIICHUH PAOOTEHI.
9. HarpeBanue mpu COBEpIICHUN PAOOTH BHEITHUMHU CHIIAMHU.
10. CpaBHEeHHE TETIIOEMKOCTEH pa3TMUHBIX BEIIECTB.
11. HabGmroieHre KUTICHUS.
12. HaGuroieHre TOCTOSTHCTBA TEMITepaTyphl TIPH TIIABJICHUH.
13. Moaeny TeIUIoBbIX ABUTaTEIIEH.
Jlabopamopnwie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TPUTSKEHHUS.
OMnBITHI 110 BBIPAMIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM WIIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEN U TBEPBIX TEI.
Omnpenenenre AaBleHUs BO3lyXa B OaJUIOHE IIPHIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBIICHUS BO3/yXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka runoTe3bl JIMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKOM TPYOKE OT TeMIepaTyphl.
Habmonenue n3MeHneHust BHyTpeHHEN SHEpruu Tella B pe3yibTare TeIuionepeadyn u padboThl BHEIIHUX CHIL.
HccnenoBanue siBieHUs TEII00OMeHa MpY CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYSHHOTO BOIOH MpHU TEIIOOOMEHE ¢ HarpeThiM METANTNYECKUM LIMITUHAPOM.
. Onpenenenue yaelnbHOU TEINIOEMKOCTH BELIECTBA.
. UccnepoBanue nmpoliecca ucrapeHusl.
. OnpezeneHre OTHOCUTENBHOM BJIa)KHOCTH BO3/yXa.
13. Onpenenenuie yaensHOM TEIIOTHI IJIABICHUS JIbA.
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Pa3pesn 7. duiekTpryeckne 1 MATHUTHBIC SIBJICHUS.

Onexrpuzanus Ten. J[Ba poja ayIeKTpUYECKMX 3apsloB. B3aumopeilicTBue 3apsukeHHBIX Tesl. 3akoH KysoHa (3aBHCHMOCTB CHIIBI
B3aUMOJICHCTBUS 3aPSDKEHHBIX TEJI OT BEJIMYMHBI 3apsAI0B U PACCTOSHUSA MEXKy TEIAMH).

Onexrpuueckoe nojue. Hanpspk€HHOCTD 21eKTpUUYecKoTo nosis. [IpuHImMn cynepno3uuny 3EeKTPUIECKUX NoJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu snexTtpuueckux 3apsaoB. DJeMEHTapHbIM anekrpudeckuil 3apsan. Crtpoenue atoma. [IpoBOJAHMKM W JMANEKTPUKU. 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsia.

DNEeKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHHS 3JIEKTPUUYECKOTO TOKA. VICTOUYHMKM MOCTOSIHHOTO TOKa. [[eHCTBUS 3JEKTPUUYECKOTO TOKA
(TeruioBO€, XUMHYECKOE, MATHUTHOE). DIEKTPUIECKUI TOK B KHUIAKOCTIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. Dnekrpuyeckoe HampspkeHue. ConmpoTHBIIEHHE MPOBOJHUKA. YJIENbHOE CONPOTHUBIIEHUE BEIECTBA.
3axon Oma Juig yyacTtka nenu. [locienoBaTenbHoe U napajjieibHOE COeIMHEHUE TIPOBOIHUKOB.

Pabota u MOImHOCTH AneKTprUUecKoro Toka. 3akoH /xoyns—JleHna. DnekTpruueckue Lenu U NOTPeOUTeNN MEKTPUIECKON S3HEPTUN B OBITY.
KopoTkoe 3aMbIkanue.

[ToctostHHbIE MarHuThl. B3anMoielicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoOe mnoJie. MarHuTHOE moJie 3eMJIM U €ro 3HaY€HHE IS KU3HU
Ha 3emiie. OnbIT IpcTeaa. MarHuTHOE MoJIe SJIEKTPUYECKOTO ToKa. [I[pruMeHeHne 2JeKTpOMAarHuTOB B TEXHUKE. J[€MCTBHE MarHUTHOTO MOJIST HA
MIPOBOJHUK C TOKOM. DJIEKTPOIBUraTellb MOCTOSIHHOTO TOKa. Vcrnoap3oBaHue 37eKTpoABUTaTE e B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onbrter Dapanes. SIBnenue snekTpoMarHuTHOW WHAYKIWU. [IpaBuno Jlenma. Dnexrporenepatop. CrocoObl MOTYyYEHUS DIEKTPUUSCKON
SHEPruu. DIEKTPOCTAHLUN Ha BO30OHOBIIIEMbIX UCTOUYHUKAX SHEPTUU.

Hemoncmpayuu.
DJeKTpu3aIus Tell.
JIBa pojia AIEKTPUYECKUX 3apsI0B U B3aUMOJCHCTBHE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTUYeCcKas UHIYKLHUS.
3aKOH COXpaHEHUs NEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AMDIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcroyHuky noCcTOSTHHOTO TOKA.
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JIeMCTBUSA 3JIEKTPUUECKOTO TOKA.

=
o

. 9HeKTqueCKHﬁ TOK B ) KUJIKOCTH.

-
-

. 'a30BBIH paspsa.
. I3MepeHune cuiibl TOKa aMIepMETPOM.

el
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. I/ISMepeHI/IC QJICKTPUYICCKOTO HAITPSIKCHUS BOJIbTMETPOM.

H
o~

. Peoctat u marasun COHpOTHBHeHHﬁ.

=
(6]

. B3auMoelicTBre OCTOSHHBIX MarHUuTOB.



16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

MoenupoBaHrE€ HEBO3MOKHOCTH Pa3JIEJICHUS TIOJIFOCOB MarHuTa.
MoenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

OmnsiT Dpcrena.

MarnuTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOIHUK C TOKOM.

DNEeKTPOABUTATENH MOCTOSTHHOTO TOKA.

HccnenoBanue sSBIEHUA 3JIEKTPOMArHUTHON WHTYKIIHH.

OnsiTel Dapanes.

3aBUCUMOCTh HaPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUSI.
DJIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

ok wnE

ONEBITEL IO Ha6J'IIO)IeHI/IIO SJICKTPU3aluU TCJI I/IH,Z[YKHI/IGf/i " IIpH COITPUKOCHOBCHUWH.

HccnenoBanue neiicTBUS SJEKTPUIESCKOTO TOJIST HA IPOBOJAHUKA U TUDJICKTPUKH.

CoOopxka u mpoBepKa pabOThI ANEKTPUIECKOH IETH MOCTOSTHHOTO TOKA.

V3mepeHune u peryimupoBaHne CHITBI TOKA.

W3mepeHue u perymupoBaHnie HAIIPSHKEHUSL.

OnbITH, JEMOHCTPUPYIOUIME 3aBUCHMOCTH 3JICKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €r0 JUIMHBI, IUIOMIATH TONEPEYHOTO
CCUCHHSI U MaTepHalia.

[TpoBepka npaBmiia CI0KESHUS HAPSHKCHUH TPH MTOCIIEA0BATEILHOM COSIMHEHHUH JBYX PE3UCTOPOB.

[TpoBepka npaBuia JUIst CUIIBI TOKA MIPH MApaLICIbHOM COSIMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

. Onpezenenne MOLHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3 TaMIOUKY, OT HAMPSKEHHs Ha HEl.

. Onpenenenne KIIJ/I narpeBarens.

. UccnegoBanue MarHuTHOTO B3aMMOJIEHCTBHS OCTOSIHHBIX MAarHUTOB.

. I3ydeHre MarHuTHOTO TOJISl TIOCTOSIHHBIX MarHUTOB NP UX OObETMHEHUH U Pa3AeleHUN.

. UccnegoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

. OnBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBHS KaTyIIKH C TOKOM M MarHuTa OT CHJIbl TOKAa M HalpaBJIeHUS TOKa B

KaTyIIIKe.



17. 3yyenue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
18. KoHcTpynpoBaHue U H3y4eHUe paObOThI AJIEKTPOABUTATEIIS.
19. Uzmepenue KI1J] snexTpoaBuraTeIbHON YCTaHOBKH.
20. OnpITBI TIO  WCCIICOBAHMIO SIBJICHUSI O3JCKTPOMArHUTHOW WHIYKIMHU: WCCICIOBAHWE W3MEHEHWH 3HAYCHUS W HAlpaBJICHUS
MHIYKIIHOHHOTO TOKA.
9 KJIACC

Paznea 8. Mexanuveckue siBJIeHHS.

Mexannueckoe nBrkeHue. MarepuanbHasg Touka. Cucrema oTcuyé€éta. OTHOCHUTEIIBHOCTH MEXAaHWYECKOTO JIBHKEHUA. PaBHOMepHOe
npsMoIMHENHOEe ABMkeHue. HepaBHOMepHOe mnpsimosiHelHoe nBwkKeHue. CpemHssi U MTHOBEHHAas CKOPOCTh Tejla MPH HEpPaBHOMEPHOM
JBIDKCHHH.

Yckopenue. PaBHOyckopeHHOE mpsiMouHeHOe nBmkeHne. CBoOoHOe najgenne. OnbITel [ anmes.

PaBHOMepHOE nBWXeHHE TO0 OKpyXHOCTH. Ilepmon m uactora oOpamienusi. JluneliHas u yrioBas ckopocTu. LleHTpocTpemMHTeIbHOE
YCKOPEHHE.

[Tepsriit 3akoH HetoToHa. Bropoii 3akon HetotoHa. Tpetuii 3akon Herotona. [TpuHuun cyneprno3uumy CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHMs: cujia TPEHHS CKOJIbKEHHMS, CUjla TPEHUS MTOKOS, IPYTHe BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHue cBoOoaHoro mnazenus. J[Bwkenue muaner Bokpyr Comnua. IlepBas
KOCMHMYECKasi CKOpocTb. HeBecoMOCTh U neperpys3ku.

PaBHOBecue maTepuaibHON TOUKU. AOCONMIOTHO TBEpAOEe Teso. PaBHOBecue TBEPAOTO Teja ¢ 3aKPEIUIEHHOHM OChi0 BparieHus. MoMeHT
cuibl. LleHTp TsoKecTH.

Nmnynsce tena. U3menenue nmmnyinbca. UMnynbsce cuiibl. 3aKOH COXpaHEHUS! UMITYJIbca. PeakTUBHOE IBHXKEHHE.

Mexanuyeckas paboTa U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctH, Tpenus. CBsi3b sHepruu u paboTsl. [loTeHnanbHas sHEprus Tena,
MOJHATOrO HAaJl MOBEPXHOCTHIO 3eMiH. [loTeHnmanbHas sHeprus cxaroil npyxuHbl. Kunetnueckas sueprusi. Teopema 0 KHHETUUYECKOM SHEPTUU.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaGmroneHne MeXxaHUYeCKOTO JBIKEHUS Tella OTHOCUTENBFHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE IyTel U TPACKTOPHIA IBMKEHHS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

3. H3MmepeHue CKOPOCTH M YCKOPEHHUS MPSIMOIUHEHHOTO JBUKECHHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBMYKCHHUS.



5. HaOmioneHue ABMKEHHS TEJIa IO OKPYKHOCTH.

6. HaOmromeHne MexaHUYECKUX SIBICHUH, MPOUCXOAANINX B cucteme oTcuéra «Tenexka» npu e€ paBHOMEPHOM U yCKOPEHHOM JIBUKCHUU
OTHOCHTEIIHO KaOMHeTa (QU3UKH.

7. 3aBUCHMMOCTbH YCKOPEHHMSI TeJia OT MacChl Teja U ICUCTBYIONIECH HA HETO CHJIBIL.

8. HaOmromeHnue paBeHCTBa CHII IPU B3aUMOJICHCTBUU TEJ.

9. H3meneHue Beca Teja MpH YCKOPEHHOM JBHKECHHH.

10. [Mepenaya uMIysIbCca MPHU B3aMMOICHCTBHH Tell.

11. IIpeoOpa3oBaHus 3HEPTUU IPHU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue UMITyJIbCa TTPH HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMITyJIbCca TP a0COTIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HabGmroieHre peakKTHBHOTO JBUKEHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUU MpU CBOOOHOM Ma/IeHUH.

16. CoxpaHeHue MEXaHN4YECKON 3HEPrUuy NPH JBMKEHUU TeJla MO JeHCTBUEM MPYKHUHBI.

Jlabopamopnwie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa Ui pa3roHa U JalbHEUIIEro PABHOMEPHOTO JBWKCHHS NIAPUKA U TEIICKKH.

Omnpenenenne cpeiHell CKOPOCTH CKOJIbKEHHsI OpycKa WM JBMKEHUS 1IapyUKa 110 HAKJIOHHON IIOCKOCTH.

Omnpenenenne ycKOpeHHs Tejla IIPA PABHOYCKOPEHHOM JIBHKCHHUH 110 HAKIIOHHOW IIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauyaJIbHOM CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIBHOTO JTaBJICHMSL.

Omnpenenenne ko3 duiueHTa TpeHus: CKOIbKEHMS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne paboThl CHIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHUH TeJa IO TOPU30HTAIBHOMN MOBEPXHOCTH.
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Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPU NOIBEME IPy3a C HCTIOJIb30BaHUEM HETMOIBUKHOTO U TOJBUKHOTO OJIOKOB.

10. Uzy4yenue 3aKoHa COXPAHEHUSI SHEPTUU.

Paznen 9. Mexanndeckue Koj1e0aHNsA H BOJIHBI.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHW: MEpUOJ], YacTOTa, aMIUIUTyAa. MaTeMaTH4ecKuil U TMPYKUHHBINA
MasTHUKHU. [IpeBpalieHre sHEpruu Npu KoJ1e0aTeTbHOM IBUKEHUH.

3aryxawmue konebanus. BeiHykaeHHble konebanus. Pezonanc. Mexanndeckue BoHbI. CBONCTBA MeXxaHW4YecKUX BOJIH. [IpononpHbIe 1
MornepevHbIe BOIHBL. JlJIMHA BOJHBI U CKOPOCTh €€ pacpocTpaHeHus. MexaHn4ecKue BOIHbI B TBEPJOM Telle, CEMCMUYECKUE BOTHBI.



3Byk. 'pOMKOCTB 3ByKa ¥ BbicOTa TOHA. OTpakeHnue 3Byka. MIH(pa3Byk u yabTpa3ByK.
Jemoncmpayuu.

Habnronenune xonebaHuii Te MO AEHCTBHEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH M HA TIPY>KUHE.

Habmroienue BBIHYK/IEHHBIX KOJIeOaHUM U pe30HaHca.

Pacnipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtoenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

ok wnE

AKYyCTUYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre 4acTOThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHHKA.

Onpenenenre 4acToThl U Mepro/ia KoieOaHui Npy>KUHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH NepHoAa KojaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEPHOA KOJIEOaHNH NPYKUHHOTO MasiTHUKA OT Macchl rpysa.

IIpoBepka HE3aBUCUMOCTH ITepHOa KoJieOaHuil rpy3a, MOABEIMIEHHOTO K HUTH, OT MacChl Ipy3a.

OmnbITHI, IEMOHCTPUPYIOILKE 3aBUCUMOCTb NIEPHOIA KOJICOaHUH PYKMHHOTO MasiTHUKA OT MaccChl Ipy3a U *KECTKOCTH MPY>KHUHBI.
N3mepeHne yckopeHus: CBOOOHOTO MaJeHHUS.

No ook~ owd

Pa3znesn 10. DjieKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMAarHuTHOE TOJie. JEKTPOMAarHuTHbIE BOJHBI. CBOWCTBA JJIEKTPOMArHUTHBHIX BOJH. [llkaja 5SIE€KTpOMArHUTHBIX BOJIH.
Hcnonb30BaHuE 31€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBS3H.

DJieKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJiHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIEC CBOICTBaA CBETA.

Jlabopamopnuwie pabomut u onvimel.

1. W3ydeHwue CBOWCTB AIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIBFHOTO TeedoHa.

Paznen 11. CBeToBbBIE AIBJICHMSI.

JlyueBas moxens cBeta. Mcrounuku cBera. lIpsimonmuueiinoe pacnpoctpaHeHue cBera. 3atMeHus Connua v JIyHel. OTpakeHue cBerta.
[Inockoe 3epkano. 3aKOH OTPa)KEHHUS CBETA.



[Ipenomnenue cBera. 3akoH npegomiieHus cBera. [loiHoe BHYTpeHHEe OTpakeHHE cBeTa. VIcrosib30BaHME IIOJIHOTO BHYTPEHHETO
OTPAXKCHUSA B OIITUYCCKHUX CBECTOBOAaX.
Jlunza. Xox mydeit B muH3e. OnTudeckas cucreMa goToarnmapara, MUKPOCKOIa U TeJleckorna. [71a3 kak onTudeckas cucreMa. biam3opykocThb
U JaJIbHO30PKOCTb.
Paznoxxenue 6enoro csera B criektp. OnbiTel HploToHa. Clio’keHne CeKTpalbHBIX IIBETOB. Jucnepcus cBera.
Jemoncmpayuu.
[IpssMoMHENHOE pacIpOCTPaHEHNE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenune n300pakeHI B TUIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.
[Ipenomiienue cpera.
Ontuveckuii CBETOBOI.
Xon tydeii B coOuparomiei JInH3e.
XoJ1 amy4der B pacCerBarolen JIMH3E.
[Tonydyenue n300paskeHUI C TOMOTIIBIO JTHH3.
. ITpunaun aeiictBus poroanmapara, MUKpPOCKOIIAa U TEJIECKOTIA.
10. Mogens riiasa.
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11. PasznoskeHue 6eoro CBEeTa B CIIEKT).

12. Ionydenue 6en0ro cBETa MPH CIIOKEHUHU CBETa Pa3HbBIX LBETOB.

Jlabopamopnwie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XXEHUSI CBETOBOTO JIydya OT yrija MaJaeHusl.

N3ydeHne xapakTepucTUK H300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yIiia MPEOMIICHUS CBETOBOTO JIy4a OT YIiia MaJIeHUsl Ha TPAHULE «BO3IyX—CTEKIIO.
[Tonyuenue n3006pakeHHit ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenre (GOKYCHOTO PAaCCTOSHUSL M ONTUYECKON CHIIbI COOUPAIOIIEH TUH3BI.

OnBITHI MO Pa3I0KEHUIO OEIOTO CBETa B CIEKTP.

No ook~ owdPE

OnBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB IIPU WX HAOIIOIEHUU Yepe3 I[BETOBbIC (PHIBTPHI.

Pasznen 12. KBanToBbI€e IBJICHHS.

Omnwitel Pesepdopna u mnmanetapHas Mmojenb aroma. Mogenbs aroma bopa. Mcenmyckanue W morfonieHue cBeTa aToMoM. KBaHTHL
JIuHeityaTbie CIEKTPBI.



PannoaktuBHoCTh. Anb(a-, Oeta- u ramma-usnyudeHus. CTpoeHue atomMHoro sjapa. Hykionnas monens aTtomHoro sjapa. M3oTormsbl.
PannoaxTtuBHble peBpamienus. [lepros nonypacmajga aTOMHBIX SA€p.
SAnepHblie peakiuu. 3aKOHBI COXpAaHEHHUS 3apsiIOBOI0 K MACCOBOTO YMCEN. DHEPTUs CBSI3U aTOMHBIX sifiep. CBsi3b Macchl v SHeprun. Peakiun
cuHTe3a U Jenenusd aaep. Mcrounuku sneprun ConHIa v 3BE31.
SAnepHas sHepreTuka. JlecTBUS paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.
CrieKTphl U3JIy4eHUs U TIOTJIOICHHUSL.
CrieKTphl pa3aM4HbIX Ia30B.
CnexTtp Bogopoaa.
Habmonenue TpekoB B kamepe BuibcoHa.
Pabota cuérunka HOHU3UPYIOMINX U3TYyUSHHH.

ok~ wbdpE

Peructparus u3ny4eHus MPUPOTHBIX MHHEPAJIOB M IIPOTYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HaGmroneHue CIUIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3TyUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHNE YHEPTUN YACTHIIBI IO TOPMO3HOMY ITyTH (TI0 poTorpadusim).

3. H3mepenne paguoakTUBHOTO (PoHA.

IToBTOPHUTEIbHO-00001IAKOIHUIA MOTYJIb.

[ToBTOpUTENBHO--0000IIaI0IUI  MOAYAb MpEeIHA3HAYeH JIs CUCTeMaTh3alMi M OO0OOIIeHHsS MPEeIMETHOrOo COJEepX aHUS U OIbITa
NeSITeNIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUU BCETrO Kypca (M3HMKH, a TaKKe VIS MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
(dbusuke U1t 00yJaroIIMXCs, BRIOPABIINX 3TOT YYCOHBIN MPEAMET.

[Ipy u3yyeHUM MAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI JEATEIHOCTH, HA OCHOBE KOTOPBIX OOECIeunBaeTCs
JOCTHKEHHE MPEIMETHBIX U METallpeIMETHBIX IUIAaHUPYEMbIX pe3ylbTaToB o00y4yeHus, (GopMHUpYeTCs €CTeCTBEHHOHAYYHAsTPAMOTHOCTD:
OCBOCHHE HAy4YHBIX METOJIOB UCCIICIOBAHUS SIBICHUN MPUPOAbl U TEXHUKH, OBJAJICHUE YMEHUSIMH OOBICHITH (PU3UUYECKUE SBIICHHUS, PUMEHSS
MOJIy4YeHHBIEC 3HAHMUSI, PEIIaTh 33]]a4d, B TOM YHCIIE KAUYeCTBEHHBIE M SKCIIEPUMEHTAIILHBIE.

[IpuHIUNHATBEHO AEATETLHOCTHBIM XapaKTep JaHHOTO pasjeia peaau3yercsd 3a CYET TOro, 4To OOydaroluecs BBITIOJHSAIOT 3aJaHUf, B
KOTOPBIX UM TIpeJIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUN paAcro3HaBaTh M HAYYHO OOBSACHATH (U3MUYECKUE SBICHUS B OKpPYKAIOIIEH MPHUPOAEC U TMOBCEAHEBHOU
KU3HU;



MCII0JIb30BaTh HAYYHBIC METOJBI MCCICIOBAaHUS (PU3MUCCKUX SBJIICHUW, B TOM YHCIE IS IPOBEPKHU TUIOTE3 M MOIYICHUS TEOPETUUCCKUX
BEIBOJIOB;
OOBSCHATh HAyJYHBIC OCHOBBHI HamOOJiee BaXXHBIX JOCTIKEHHUH COBPEMEHHBIX TEXHOJIOTHH, HANMPUMEpP, MPAKTHYECKOTO HCIOJIb30BaHUS
Pa3IMYHBIX KCTOYHUKOB SHEPIMU HA OCHOBE 3aKOHA MPEBPALCHHS U COXPAHEHUS BCEX U3BECTHBIX BUAOB SHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

N3ydyenne (U3HKKM HA ypPOBHE OCHOBHOIO OOINEro 0Opa30BaHWs HAMPABJICHO Ha JOCTH)KCHHUE JIMYHOCTHBIX, METANPEJAMETHBIX U

IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbraTte u3ydeHuss (U3MKH Ha YpOBHE OCHOBHOTO 00ImIero oOpa3zoBaHusi y oOydaromerocs OyayT chOPMHPOBAHBI CIIEIYIONINE

JIMYHOCTHBIC PC3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSA:

] mposiBJIeHHE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3HUECKOi HAyKu;

[J IEHHOCTHOE OTHOIIEHUE K IOCTIKEHHSIM POCCUNUCKHUX YUEHBIX--(PU3UKOB;

2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

[J TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO3HAYUMBIXH ATHYECKHUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHHUEM JIOCTHKEHUHN (DU3HKH;

[ oco3HaHMe BaKHOCTH MOPAIbHO--3TUYECKUX TPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

(] BOCIIpHUSITHE SCTETUYECKUX KauecTB (PU3NUYECKOI HayKu: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

[] oco3HaHME LEHHOCTU (U3NYECKOW HAyKH KAaK MOIIHOTO HMHCTPYMEHTa MO3HAHUS MHpA, OCHOBBI PAa3BUTHS TEXHOJOTHH, BaKHeHIIen
COCTAaBJISIOLIEN KYJIbTYpBHI;

] pa3BUTHE HAYYHOU JTHOO03HATETLHOCTH, HHTEpPECA K UCCIEA0BATEIbCKOM 1A TEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJILHOIO 0JI1ATONOy U

[J oco3HaHUE IIEHHOCTH 06e301acHOro o0pasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpPE, BAXKHOCTH MpPaBUIl OE30M1aCHOTO MOBEICHUS Ha
TpPaHCIOPTE, Ha I0POrax, C JIEKTPUUECKUM U TEIIOBBIM 000PYIOBAHUEM B JIOMAIIHUX YCIOBUSIX;

[ chopmupoBaHHOCTH HaBbIKa peIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMKOKY U TAaKOTO e MpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

[ akTUBHOE y4acTHe B PEIICHUU MPAKTHUECKUX 3a7a4 (B paMKaxX ceMbU, 00pa30BaTEIbHON OpraHU3alllK, TOpoaa, Kpasi) TEXHOJIOTHYECKON 1
COILIMANIFHOM HANPABJIEHHOCTH, TPEOYIOUTUX B TOM UUCIE U (PU3MUECKUX 3HAHUM;

[J uHTEpecC K MPaKTUIECKOMY M3y4eHHIO Ipodeccuil, CBI3aHHBIX C PU3UKOM;



7) 3K0JI0rN4eCcKOro BOCIIMTAHUA:

[l opueHTauusi Ha MpUMEHEHHE (PU3MYECKUX 3HAHMW Ui PEUIeHUs 3a7ad B OOJIACTH OKPYKAIOUIEH cpelibl, TUIAHUPOBAHMS IMOCTYIKOB U
OLICHKH MX BO3MOJKHBIX IIOCIEACTBUMN Ul OKPYKAIOIIEH Cpebl;

[ oco3HaHMe IN100aJIBbHOTO XapaKTepa 3KOJOTHYECKUX IPOOIEM U ITyTel UX peLeHus;

8) aganTanmu K M3MEHSAIOIIMMCS YCJI0OBHAM COUMAJIBLHON ¥ IPUPOIHOH Cpe/bl:

[] moTpeOHOCTH BO B3aUMOJCWCTBUU TIPU BBHIIOJHEHUU HCCIEIOBAHMNA M TPOEKTOB (DU3NYECKOI HAINPABICHHOCTH, OTKPBITOCTH OIBITY H
3HAHUSM JPYTHUX;

(] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO 1ESITeIbHOCTD;

(] motpeOHOCTh B (hOPMHpPOBAHMM HOBBIX 3HAHUM, B TOM uucie (GOPMYIUPOBATH WJIEU, MOHSTHSA, TUIOTE3bl O (U3NYECKUX OOBEKTaxX U
SIBJIICHUSX;

[J oco3Hanue Ne(UIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

] nIaHUpOBaHUE CBOETO Pa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

[] cTpemileHHEe aHAJIM3UPOBAaTh U BBISBISATH B3aUMOCBSI3U MPHUPO/IbI, 00IIECTBA M S3KOHOMHUKH, B TOM YHCII€ C HCIOJIb30BaHUEM (PU3NUYECKUX
3HAHWI;

[JoLleHKa CBOMX ACUCTBUI ¢ YU4ETOM BIUSHUS HA OKPYXKAIOIIYIO CPEaY, BO3MOKHBIX TJI00AIbHBIX MOCIEACTBHA.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbraTe ocBoeHHs mporpammbl Io (U3MKe Ha YpOBHE OCHOBHOIO 00IIero o0pasoBaHus y oOydaromierocs OyayT chopMHpOBaHbBI

MeTanpe/MeTHbIe pe3yJibTaThl, BKIIIOYAIOUINE [03HABATEIbHBIC YHUBEPCAJIbHBIE y4eOHbIE NEHCTBUSA, KOMMYHUKATHUBHBIC YHHBEpPCAIbHbBIC
yueOHbIe AeUCTBUSI, pEryIsITUBHbIC YHUBEPCaJIbHbIE yueOHbIC NeUCTBUS.

ITo3HaBaTeIbHBIE YHHBepcAJbHbIE Y4eOHbIe JeiicTBHSA

Ba3oBrble JJornyeckue aefcTBUA:

¢ BbIABJIATH U XapaKTEPHU30BaATh CYIHICCTBCHHLIC IIPU3HAKU 00BEKTOB (HBHGHHﬁ);
¢ YyCTAaHABJIMBATb Cy’IJ_IeCTBeHHHﬁ IMPU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAaHMUA IJIA 0606H_IGHI/ISI " CPABHCHUA,



BBISIBJIAT 3aKOHOMEPHOCTH W NPOTHBOPEYHSI B PAaCCMaTPUBAEMBIX (haKTaX, AAHHBIX M HAOIIOJCHHAX, OTHOCAIIMUXCA K (DU3UUYECKUM
SIBJIICHUSIM;

BBISIBJIATh HPUYMHHO--CJICACTBEHHBIC CBS3U NMPU M3YYCHUH (U3UUECKUX SBICHHH W MPOLIECCOB, AENaTh BBIBOJBI C HMCIOJIb30BAaHHEM
JeTyKTUBHBIX M HHIYKTUBHBIX YMO3aKIIOYCHUH, BEIIBUTATH THIIOTE3BI O B3aUMOCBA3IX (PM3UIECKUX BEITHUYMH;

CaMOCTOSITEIIEHO BBIOMPATh CIIOCOO pemieHus y4eOHOW (M3MYecKoil 3amaun (CpaBHEHHME HECKOJBKHX BApHUAHTOB DEIICHUS, BHIOOD
HanboJIee MOAXOIAIIETO C YYETOM CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPUERB).

Bba3oBble nccienoBareibCKHe AeiiCTBHS.

HCII0JIb30BAaTh BOIIPOCHI KaK HCCJ’IGI{OB&TGJ’ILCKI/Iﬁ HWHCTPYMCHT INIO3HAHWA,

MPOBOJMTH TI0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIA (PH3UYECKHIA SKCIIEPUMEHT, HEOOJIBIIOE HCCIICIOBAHHE
(hM3UYECKOTO SIBJICHUS,

OIIEHUBATh HA MPUMEHUMOCTH U JJOCTOBEPHOCTHh HH(POPMAIIHIO, TIOTYYEHHYIO B XO/I€ UCCIICOBAHUS UIIH DKCIIEPUMEHTA;
CaMOCTOSITENBHO (HOPMYITHUPOBATH 0O0OIIEHHS ¥ BRIBOJIBI TTO PE3ybTaTaM MPOBEAEHHOTO HAOMIOACHUS, OTIBITA, UCCIICIOBAHMUS;

IMPOTrHO3UPOBATH BO3MOXKHOC )I&HBHGfIIHGG Pa3BUTUC (1)H31/I‘—I€CKI/IX MMpOUECCOB, 4 TAKXKE BBIABUIaTh MPEAITOJJIOKCHHNA 00 ux Pa3sBUTUHU B
HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pa6ora ¢ undopmanmeii:

MPUMEHSThH PA3IMYHbIE METOJIbl, HHCTPYMEHTHI M 3allpOChl MIPU TIOUCKE M 0TOOpEe MHPOPMALIUU MM JAHHBIX C YYETOM MPEIIIOKCHHOM
y4eOHOM PU3NUIECKOi 3a/1auH;

aHaAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BUAOB U (OPM MpEACTaBICHUS;

CaMOCTOSITENIbHO BbIOMPATh ONTUMANIbHYIO (opMy MpeacTaBieHus UHGOPMAIMU U WILTIOCTPUPOBATH pellaeMble 3aauid HECIOKHBIMU
cXeMaMu, AuarpaMMaMH, HHOU rpadukoi ¥ MX KOMOWHALUSMU.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

B XoJe OOCyXIeHHs yuyeOHOro MaTepuaia, pe3ylbTaToB JIadOpaTOpHBIX pPadOT U MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY
o0cykaeMoii TeMbl U BbICKa3bIBaTh HJICH, HAIIETICHHbIE Ha PEIICHUE 3a]aud U MO Iep KaHne OJlaroKenaTelbHOCTH OOIICHHUS,;
COTIOCTABJISITh CBOU CY)KJICHUS C CYXKICHUSIMHU JPYTHX YYACTHUKOB JIMAIOra, 0OHAPYKUBATh pa3inyKe U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEJCTABIATH PE3YIbTATHI BHIMOIHEHHOTO (PU3MUYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

MOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUIYAIbHON PaOOTHI MPU PEeICHUH KOHKPETHOU PU3ndeckoi mpoOieMsi;



MPUHUMATh e COBMECTHOW JIESTEIILHOCTH, OPraHW30BBIBATH ICHCTBHUS MO €€ JOCTIKCHHUIO: PaCIpeAeiisiTh PO, 00CYXKIaTh
MIPOLIECCHI U PE3YIIBTATHl COBMECTHOM paboThI, 00001aTh MHEHUS HECKOJIBKUX JTFO/ICH;

BBITIOJIHATh CBOIO YacTh PAa0OTHI, TOCTHTash KAa4YeCTBEHHOTO pPE3yibTaTa MO CBOEMY HAIMPABICHHUIO U KOOPIUHUPYS CBOM JCHCTBUS C
JIPYTUMU 9ICHAMU KOMaH]IbI;

OIICHUBATh KA4eCTBO CBOCTO BKJIaJa B OOMUI TMPOJYKT MO KPHUTEPHUSAM, CAMOCTOSTEIHHO C(HOPMYIUPOBAHHBIM yYaCTHHKAMU
B3aUMO/ICHCTBHSL.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBLIC y‘-leﬁl—ll)le JelCcTBUSA

Camoopranu3anusi:

BBISIBJISITH IPOOJIEMBI B dKU3HEHHBIX M YUEOHBIX CUTYaLUSIX, TPEOYIOLUIUX JUIsl pelieHns (pU3NUEeCKUX 3HAHUI;

OpPUEHTHPOBATHCS B PA3IMUHBIX MOJXOJaX MPUHATUS pelIeHUi (MHAMBHUIYaJbHOE, MPUHATHE PEIICHUs B TPYIIE, MPUHATHE PelIeHui
rpymmoit);

CaMOCTOSITEIIBHO COCTABJIATH JITOPUTM pelieHHs (PU3MYECKOW 3aJjaud WIIM TUTAHA WCCIICJIOBAHHS C YYETOM HMEIOIIMXCS PECypCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh NpeiaracMble BapUaHTHI PEIICHUI,

JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IeKBaTHYIO OLICHKY CUTYyalluu U IpeJylaraTh MiaH e€ U3MEeHEHMUS,

OOBSACHATH MPUYUHBI JOCTIKEHUS (HETOCTHKEHUS) PE3YJIbTaTOB JESITEILHOCTH, AaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JESATEILHOCTH (B TOM YHUCII€ B XOJI BBINOJHEHUS (DPU3MUECKOTO HCCIEAOBAHUS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENNECTB, U3MEHUBIINXCS CUTYAIlMH, YCTAHOBICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJI U YCIOBHSIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJIe CIIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY
Apyroro;

MpU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pemleHud (U3NYECKUX 3a]ad WM B YTBEPXKICHHMSIX Ha HAyYHBIE TEMbl M TaKOe K€ MPaBo
Jpyroro.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy oOy4ueHus B 7 Kjiacce MpeJIMETHBIC Pe3yabTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPakaTh COPMUPOBAHHOCTH Y OOYYAFOIIUXCS

YMEHHUM:

MCTIOJIb30BATh MOHATHUS: (U3NYECKHE U XMMHUYECKHE SBIICHUS, HAOIIOCHNE, YKCIIEPUMEHT, MOJIEeIb, TUIIOTE3a, SAMHUIBI (PU3MYECKIX
BEIMYUH, aTOM, MOJIEKYJla, arperaTHble COCTOSHMs BellecTBa (TBEPAOE, JKUAKOE, ra3000pa3HOE), MEXAHHYECKOE JIBUKCHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaeKTOPHsl, paBHOJEHCTBYyIOLIas cuia, aedopmanus (ymnpyras, MjJacTHUecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyath siBneHus (Iuddys3us, TEMIOBOE IBUKEHHE YAaCTHI] BEIIECTBA, PABHOMEPHOE JIBUKEHUE, HEPAaBHOMEPHOE IBUKEHHE, NHEPLHUS,
B3aUMO/ICHICTBUE TeJl, PABHOBECHE TBEP/BIX TEJN C 3aKPEIIEHHOM OChIO BpAIllEHUs], Iepeaaya AaBlIeHUs TBEPAbIMU TEIaMHU, KUAKOCTIMU
U razaMu, aTMoc(epHOe JaBjeHMe, [IJIaBaHue TeJl, IPEBPAICHNUs] MEXaHUUECKON SHEPTUH) 10 ONMMCAHUIO UX XapaKTEPHbBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHHUE;

pacrno3HaBaTh MPOSBIEHUE WM3YYEHHBIX (DM3MUYECKUX SBJICHUN B OKPY)KAIOIIEM MHUpPE, B TOM 4Hclie (pU3NYECKHE SBIECHUS B MPHUPOJIE:
MIPUMEPHI IBUKEHUS C PA3IMYHBIMUA CKOPOCTSAMU B KUBOM U HEXKUBOU NMPUPOJE, NEHCTBUE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE, BIUSHUE
aTMoc(epHOTro aBleHUs Ha )KUBOI OpraHu3M, IJIaBaHKe phIO, pblYark B Telie YeJIOBEKa, IIPU ITOM MEPEBOIUTH IPAKTHUECKYIO 3a]1a4y B
yueOHY10, BBIJIENATH CYLIECTBEHHbIE CBOICTBA (MTPU3HAKK) GU3NYECKUX SBICHUI;

OINKCBIBATh N3YYCHHBIE CBOWCTBA TeNl U (PU3MUECKHUE SIBJICHUS, UCIOJNIB3Ys (PU3NYECKHE BETMUUHBI (Macca, 00bEM, MIIOTHOCTh BEILIECTBA,
BpeMsl, IIyTh, CKOPOCTb, CPEIHsISI CKOPOCTh, CHJAa YNPYrOCTH, CHJIa TSDKECTH, BEC Teja, CHJa TPEeHus, JAaBieHue (TBEPIOro Tea,
AKHJIKOCTH, Ta3a), BHITAJIKUBAIONIAs CUJIa, MEXaHWYecKas paboTa, MOLIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KOX(Q(QUIHUEHT MOJE3HOTO
JEUCTBUS MEXaHW3MOB, KUHETHYECKas U IMOTCHUHUAIbHAas SHEpPrus), NpH ONMCAHUHU IPABUIBHO TPAKTOBAaTh (U3UYECKUH CMBICI
HCIOJb3yEMbIX BEJIMYNH, X 0003HaYECHUS ¥ €IUHULBI (PU3MUECKUX BEJIMYMH, HAXOUTh (hOPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMH BEJIMYNHAMH, CTPOUTH TpapUKHU U3YUYE€HHBIX 3aBUCUMOCTEN (PM3UUECKUX BEIUUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (GU3NYECKUE SIBICHUS U MPOLECCHI, UCIONb3Ys MpaBUIIa CIOXKEHHs CHII (BJIOJIb OJHOM HPAMOIf), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena, IPaBUJIO paBHOBeCHs phlyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXaHMKH, 3aKOH COXpaHEHUs
MEXaHUUYECKOM SHepruu, Ipu 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIUChIBATH €r0 MaTEMATUYECKOE BBIPAKCHUE;
OOBSCHATh (PU3NYECKUE SIBJICHUS, NMPOLIECCHl M CBOMCTBA T€J, B TOM YHMCIE U B KOHTEKCTE CUTyallud NPAaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO--CIIECTBEHHBIE CBSA3H, CTPOUTh OOBACHEHHE U3 1—2 JIOTMUECKUX ILIaroB C ONopoil Ha 1-2 M3yueHHBIX
CBOMCTBA (PU3UUECKUX SBICHUHN, PU3MUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;



pemaTh pacuéTHbIe 3a1a4H B 1—2 NeiicTBUS, UCIIOIBb3Ys 3aKOHBI M (POPMYJIBI, CBA3bIBAIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHS 33aJaudl 3alMChIBaTh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MYECKHE BEIUYMHBI B (DOPMYIBI M MPOBOAUTH PACUETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOJUMBIE Ul PELICHHS 3a]a4, OLICHUBATh PEATUCTHYHOCTH MOJIyYeHHON (PU3MUECKON BETHUUHEI;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEIIMTh IpPU MOMOIIM (PU3MYECKUX METOJOB, B OINKUCAHUU MCCIEI0BAHUS BBIJIEIATDH
IIPOBEPSIEMOE IPEIOJIOKEHNE (TUIIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATH MOJyYEHHBIH pe3ylbTaT, HAXOAUTh OIIMOKK B XOJI€ OIbITA,
JIEJIaTh BBIBOJIBI 110 €r0 pe3ysbTaTam;

MPOBOJUTH ONBITHI 1O HAOMIONEHUIO (HU3UYECKUX SBICHHA WM (U3NYECKUX CBOMCTB Tell: (HOPMYIHPOBATH MpPOBEpSIEMbIC
MIPENIOJI0KEHNSI, COOMPATh YCTAHOBKY U3 MPEI0AKEHHOTO 000PYA0BaHMS, 3aIMCBIBATh X0 OIbITa U OPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATH MPSAMbIE U3MEPEHUsI PACCTOSIHUS, BPEMEHH, Macchl Tena, 00bEMa, CUJIbl U TEMIIEPATYphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U
nU(pOBBIX MPUOOPOB, 3AMKUCHIBATH MOKA3aHUS TPUOOPOB € YIETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BEJIWYMHBI OT JPYrOd C HUCHOJB30BaHUEM MPSAMBIX H3MEPEHUN
(3aBUCHMOCTH MYTH PAaBHOMEPHO JIBUXKYLIETOCs Tejla OT BPEMEHU JABMKEHHUS Tela, CUJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauyecTBa
00pabOTKM MOBEPXHOCTEH TN M HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIATU COMPUKOCHOBEHMSI TeJl, CUJIbl YIPYTOCTH OT YAJMHEHHS
MPYKUHBI, BBITAJKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTH Tena U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH
Tena, OT INIyOMHBI, Ha KOTOPYIO HOTPYKEHO TeJIo, YCIOBMH IUIaBaHMs Tell, YCIOBHMH paBHOBECHs pbpluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4EOHOTO UCCIIeI0BaHMs, COOMPATh YCTAHOBKY U BBIIOJIHATh U3MEPEHHUS, CIIEAYs IPEAIOKEHHOMY IUIaHy, (puKcupoBaTh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BHUJAE IPEUIOKCHHBIX TaOMMI M IpadHKOB, JA€NaTh BBIBOJBI IO
pe3yJpTaTaM MCCIEIOBAHMS,

IIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEJIMYMH (IUIOTHOCTh BELIECTBA KUAKOCTH M TBEPAOTO Teja, CUJla TPEHUS CKOJIbKEHHUS,
JIaBJICHHE BO3/lyXa, BBITAJIKMBAIOLIAs CHUJA, NEHCTBYMOLas Ha HOrpYXKEHHOE B JKUAKOCTb TeJ0, KO3(D(UIMEHT IMOJIE3HOro JIeHCTBUSA
IIPOCTBIX MEXAHU3MOB), CIIEys IPEUI0KEHHON MHCTPYKIUU: IIPU BBIIIOJHEHUH U3MEPEHUH cOOMpaTh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEIMYUHBI;

coOuro1aTh MpaBuiia TEXHUKU 0€30MIaCHOCTH IIPU paboTe ¢ 1a00paTOpPHBIM 000PyI0OBaHUEM;

yKa3blBaTh NPUHIMIIEI ACUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETP, ITUHAMOMETp, COOOIIAIONIUECS COCYIIbI,
OapoMeTp, pbluar, MOABHKHBINA 1 HENOIBM)KHBIN OJIOK, HAKJIOHHAs! IIIIOCKOCTb;

XapaKTepu30BaTh MPUHIMIbBI JIEHCTBUS M3YyYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOW Ha MX ONUCAHMA (B TOM 4YHCIE:
MOJIIMITHUKY, YCTPOICTBO BOJONPOBOA, THIPABIMUECKUI Mpecc, MaHOMETP, BBICOTOMEp, MOPLIHEBON HACOC, apeOMETp), MCIOJIb3Ys
3HaHUS O CBOMCTBAaX (PM3UUECKUX SBJICHUN U HEOOXOAUMBIE (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



IPUBOANUTH NPUMEPHI (HAXOAUTh MH(OPMAIMIO O TpUMEpPax) MPAaKTUYECKOTO HCIOJIb30BaHMs (PU3NYECKUX 3HAHWN B MOBCETHEBHOMN
KHU3HU 151 obecrieueHust 0€30MacHOCTH MpH OOpaIleHuu ¢ MpuOOpaMH M TEXHHYECKUMH YCTPOICTBAMHU, COXPAaHEHHS 370POBbS U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cperie;

OCYIIECTBIISITh OTOOP HMCTOYHHKOB HMH(pOpManuu B HMHTEpHETE B COOTBETCTBMHU C 3aJaHHBIM IMOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOINXCS 3HAHUK W MyTEM CPaBHEHUS PA3MYHBIX MCTOYHHUKOB BBIIEIATH WH(MOPMAIHIO, KOTOPAs SBISETCS MPOTUBOPEUHBOMN HIIN
MOJKET OBITh HEIOCTOBEPHO;

WCTIOJb30BaTh MpPH BBITIOJHEHUN YYEOHBIX 3a/JaHUl HAyYHO--TIOMYJSPHYIO JIATEPATypy (U3UYECKOTO COACp)KaHUs, CIPABOYHBIC
MaTepuaibl, pecypchl ceTu MHTepHeT, BiajaeTh NpUEMaMM KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMH(OpPMALMKU M3 OJHOU
3HAKOBOM CUCTEMBI B JIPYT'YIO;

co37aBaTb COOCTBEHHbIE KpaTKHE€ NHCbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE 2—3 MCTOYHMKOB HMH(QOpPMAUHU (PU3NYECKOTO
COJIep’KaHus, B TOM 4HCJe MyOJMYHO JAeNaTh KpaTKHWE COOOILIEHHS O pe3ylbTaTax MPOEKTOB WIM Y4eOHBIX MCCIENOBAaHUM, IPU 3TOM
IPaMOTHO MCIOJIB30BaTh U3yYEHHBIN MOHATUIHBIN anmapaT Kypca pU3UKH, COMPOBOKAATH BHICTYIUICHHUE MTPE3EHTAIUEH;

MIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB W MCCIENOBAHUN pacHpenesaTh 00S3aHHOCTH B IPYIIE B COOTBETCTBHH C MOCTaBICHHBIMU
3aJladyaMM, CIIEJUTh 3a BBHINOJHEHHEM IIJlaHa JAEWCTBUM, aJeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTb TIPYIIIIHI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, YIUTBIBAsI MHEHUE OKPY/KAIOIIHX.

K xonmy oOy4yenus B 8 kiiacce mnpenMeTHble pe3ysiabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTb COPMUPOBAHHOCTH y OOyJaromIuXxcs

YMEHUU:

HCIIOJIB30BaTh IOHATHUA: MacCa M pasMEpbl MOJICKYJ, TCIINIOBOC ABHXKCHHEC aTOMOB KW MOJICKYJ, arp€raTHbI€ COCTOSAHHUA BEIICCTBA,
KpUCTAJUIMICCKUC U aMop(bele TCia, HaCBIH_[eHHHﬁ n HeHaCBIHleHHBIﬁ nap, BJIaXHOCTb BO3JyXa, TEMIICpaTypa, BHYTPCHHASA DHCPIrusd,
TEIUIOBOM JABUI'aTCIIb, BHCMCHTapHBIﬁ BHeKTpI/ILIeCKI/Iﬁ 3apsad, SJCKTPHYECKOE II0JIC, INPOBOAHHMKKW H JUIJICKTPHKH, MOCTOSTHHBIM
SHGKTpI/ILIeCKI/Iﬁ TOK, MAaroHuTHOC€ I10JIC,

pas3iniaThb ABJICHUSA (TGHJ’IOBOG paclimpC€HUE U CXKaATUC, TCILIOIEpEaada, TCILIOBOC PABHOBECHE, CMAYMBAHUC, KAIIUJUIAPHBIC ABJICHUA,
HUCIIapCHUC, KOHACHCAIMA, INUIABJICHUC, KPUCTAIN3alHA (OTBep)IeBaHI/IC), KHUIICHHC, TCILIOIICpcaada (TGHHOHPOBOI[HOCTL, KOHBCKIIHA,
I/ISJ'IyLICHI/IC), QJICKTpU3alug TCI, BBaHMOHeﬁCTBHe 3apsa10B, e cTBUS QJICKTPUYCCKOI'O TOKd, KOPOTKOC 3aMBbIKAHUC, B3aMMOJICHCTBHE
Mar"duToOB, JEUCTBUE MarHUTHOTO IOJIsA Ha IMPOBOAHUK C TOKOM, 3JICKTPOMAardHuTHasA I/IH,HYKLII/IH) I10 OIIMCAHHIO UX XaPAKTCPHBIX CBOWCTB
1 Ha OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX TAHHOC (1)H3H“I€CKOC SABJICHHUC,

pacnio3HaBaTb MPOSABIICHUC U3YUCHHBIX (I)I/ISI/ILIGCKI/IX SIBJICHUI B OKpyXxKaromemM MUupe, B TOM YUCIIC (1)H3I/II-ICCKI/IC SIBJICHUS B IIPUPOIC:
MMOBCPXHOCTHOC HATSKCHUC U KAITWJUIAPHBIC ABJICHUA B IIPUPOAC, KPHUCTAJJIBI B IPUPOAC, U3JIITYUCHHC COJ'IHI_[a, 3aMCp3aHucC BO)IOéMOB,
MOPCKHEC 6pI/I3BI, 06pa30BaHHe POCEI, TYMaHa, UHCH, CHCTA, SJICKTPUYCCKUC SABJICHUS B aTMOC(I)Cpe, QJICKTPUUCCTBO KUBbIX OPraHU3MOB,



MarHuTHOE IMoJie 3eMIIH, APEiQ IMOIIOCOB, POJIh MarHUTHOTO TOJS JJIS JKU3HH Ha 3eMJie, TOJISIPHOE CHSHHE, MPH 3TOM TNEPEeBOINTH
MPAKTUYECKYIO 33a/1a4y B YU4eOHYIO, BBIJCISATEH CYIICCTBCHHBIE CBOMCTBA (IPU3HAKH ) (PH3UYECKUX SIBJICHHUIA,

OTIMCHIBATh M3YYCHHBIC CBOWCTBA TeN U (PU3UUYECKUE SBJICHUS, HCIIONIB3Ys (DU3MUECKUE BEIIMUUHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTUs,
KOJIMYECTBO TEIUIOTHI, yIENbHAS TEIIOEMKOCTh BEINECTBA, YICHbHAs TEIUIOTA IUIABJICHHS, YyICIbHAS TEIIOTa MapooOpa3oBaHUS,
yIenbHasl TEIJIOTa CTOPAaHUsS TOIUIMBA, KOI(PQPHUIIMEHT TOJE3HOTO ICHCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTEIbHAS BJIAXHOCTH BO3/yXa,
ANEKTPUYECKUN 3apsll, CHJIAa TOKAa, SJEKTPHUYECKOE HANPSKEHUE, CONPOTUBIICHUE MPOBOJHUKA, YIEIBHOE CONPOTUBJICHHUE BEILIECTBA,
paboTa M MOITHOCTH JJIEKTPUYECKOTO TOKA), NMPH OMHCAHWU TPABUIBHO TPAKTOBATH (PH3UYECCKHIA CMBICT HCIIOJIB3YEMBIX BEIIMYUH,
0003HaUYCHUSI U EAUHUIBI (DU3UYECKUX BEJIIMYMH, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTD TPAPUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3UYECKUX BEJIIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBJICHUS U MPOILIECCHI, MCIOIb3Ysl OCHOBHBIE MOJOKEHUSI MOJEKYJISIPHO--KUHETHYECKOU
TEOPUU CTPOCHHMS BEIIECTBA, MPUHIUI CYIEPIIO3UIMHU TOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma yist
y4acTka 1en#, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHeHUs YHEPTUH, TIPU 3TOM JIaBaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA M 3aIHCHIBATH
€ro MaTeMaTHYE€CKOE BBIPAKEHHUE;

OOBACHATH (PU3UUYECKHUE TPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CHUTYAIHi MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISBJSITh TIPUIMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOrMYECKUX IIAaroB C OMOpol Ha 1—2 M3ydEeHHBIX CBOWCTBA
(bu3UYeCKuX SBICHUH, (PU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIC 3a/1a4u B 2—3 ACUCTBUS, UCIIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIONTNE (PU3NUCCKHE BEIIMUMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 33/1a4dl 3alMCBHIBATh KPATKOE YCJIOBHE, BBISBIISATH HEIOCTATOK JAHHBIX JUISl PEIICHMS 3a]a4M, BEIOMPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOoauMBbIE g €€ pelIeHUs, MPOBOJUTH PAacu€Thl U CPAaBHHMBAThH IMOJYyYCHHOE 3HAYCHHE (DU3MYECKOW BETUYMHBI C HM3BECTHBIMH
JIaHHBIMH;

pacrno3HaBaTh IPOOIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TOMOITH (PU3UIECKUX METOOB, HCIIOJIB3Ys OMMCAHUE UCCICAOBAHUS, BBIICIATD
MPOBEPSIEMOE MPEAMNOJIOKEHHUE, OLICHUBATh TPAaBUILHOCTD MOPSIKA TPOBEJACHUS UCCIEA0BAHUS, 1€71aTh BIBOIbI;

MIPOBOJIUTH OIBITHI TIO HAOIIOACHUIO (PU3MUYECKUX SBJICHUN WM (DU3UYCCKUX CBOWCTB Tel (KaMMLISPHBIC SBJICHHUS, 3aBHCHUMOCTD
JaBJICHUS BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IpOIecca OCThIBAHMS M HATPEBaHUSI MPU U3ITyYEHUH OT LIBETA M3JIydaroeit
(mornomaronieit) TOBEpXHOCTH, CKOPOCTh MCIIAPEHUSI BOJIbI OT TEMIEPATYPhI KUIKOCTH U TUIOMIAIN €€ TIOBEPXHOCTH, ICKTPU3ALIHS TEI
1 B3aUMOJICHCTBHE 3JIEKTPUUYECKUX 3apsAJI0B, B3aUMOJCHCTBUE MMOCTOSHHBIX MAarHUTOB, BU3YyalU3allksl MarHUTHBIX IMOJIEH MOCTOSHHBIX
MAar"HuTOB, JEUCTBUSI MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM, CBOKMCTBA JJIEKTPOMArHUTA, CBOKMCTBA JIEKTPOABUTATENS ITOCTOSHHOIO
TOKa): (JOpMyIUPOBATH MTPOBEPSEMBIE MPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000PYA0BaHUS, ONTUCHIBATH X0 OIBITA
1 (OPMYITUPOBATH BHIBOJIBI;



BBIIIOJIHATh NPSMBIE W3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIbHOW BJIAXKHOCTH BO3[yXa, CHJIbl TOKA, HANPSDKEHUS C HCIIOJIb30BAHUEM
AHAJIOTOBBIX MPUOOPOB M JATYMKOB (U3NYECKUX BEIMYMH, CPAaBHUBATH PE3YJIbTaThl M3MEPEHUH C y4ETOM 3aJaHHOW aOCOIOTHOM
MIOTPEIIHOCTH;

MPOBOJIUTh HCCIIEOBAHUE 3aBUCHMOCTH OIHOM ()M3WYECKOH BEIMYMHBI OT JPYrOM C HCHOJB30BAHWEM TMPSIMBIX HM3MEPEHHUN
(3aBUCHMOCTb COIIPOTUBIIEHUS NPOBOJHUKA OT €ro JIMHBI, IJIOLIAJAN IONEPEUYHOr0 CEYEHMs U YAEJIbHOTO CONPOTHUBIICHUS BEIECTBA
MIPOBOJHHMKA, CHJIbI TOKAa, HWAYILIErO0 4Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha IMPOBOJHHUKE, HCCIEIOBAaHUE IOCIEA0BATEIbHOIO H
NapajuIeIbHOTO COEJUHEHMN MPOBOJHHUKOB): IJIAHUPOBATh MCCIEI0BAHUE, COOMpPATh YCTAHOBKY U BBINOJHATH M3MEPEHUS, CIELYs
MPeIOKEHHOMY IUIaHY, (DUKCUpPOBATh PE3yiIbTaThl MOJTYYEHHOM 3aBUCHUMOCTH B BHUZE TaOnMIl M IpaduKOB, AeiaTh BBIBOJBI 10
pe3yabTaTaM MCCIeJOBaHHUS;

MIPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3HUECKUX BENMYHMH (ylelbHasl TeMJIOEMKOCTh BEUIECTBA, COMPOTUBIICHUE MMPOBOJHNKA, paboTa 1
MOIIIHOCTh 3JIEKTPUYECKOTO TOKAa): IUJIAHUPOBATH H3MEPEHMs, COOMpaTh SKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys NpPEI0KEHHON
WHCTPYKILUH, U BBIYUCIIATH 3HAYCHUE BEIMUUHBI;

coOroaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000pYI0OBAHHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOICTB C OMOPON HAa WX OMUCAHUS (B TOM 4YHCIIE:
cucreMa OTOIUIEHHS JOMOB, TUIPOMETp, ©apoBass TypOWHAa, aMIepMeTrp, BOJBTMETP, CUETYMK IIIEKTPUUECKOW HSHEPIHUH,
JIEKTPOOCBETUTEINIbHBIE NMPUOOPHI, HArpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE MPETOXPAHUTENIH, NIEKTPOMArHuT,
JIEKTPOJBHUraTeNlb IMOCTOSHHOIO TOKA), MCIHOJb3ysd 3HAaHUS O CBOMCTBAaX (DU3MYECKUX SIBJIEHUH M HeoOXoaumble (U3NYECKUe
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE€ TEXHUYECKHE YCTPOMCTBA M M3MEpUTENbHbIE NMPUOOPHI MO CXEMaM U CXEMaTHYHBIM PUCYHKaM (KMIKOCTHBIH
TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETp, JBUIATENIb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMBI
JIEKTPUUYECKUX LIENeH C MOCIeI0BATEbHBIM U MapajuleIbHbIM COEJUHEHUEM 3JIEMEHTOB, Pa3jinyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB
AIEKTPUYECKUX LENEH;

IPUBOAUTH IPUMEPHI (HAXOAUTh MH(OPMAIMIO O IpUMEpax) MPAKTUYECKOTO HCIOJIb30BaHMs (PU3MYECKUX 3HAHWH B MOBCETHEBHOMN
KHU3HU A1 obOecrieueHHsi 0€30MacHOCTU NMpH OOpaIleHuu ¢ MpubopamMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3/I0pOBbsI U
COOJIFOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KaIOLIeH cpene;

OCYLIECTBIATh NOUCK MHpopManmu (pu3nyeckoro cojaepkaHust B VHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUW U MyTEM CPaBHEHUS
JIOTIOJTHUTEIbHBIX UCTOYHUKOB BBIACIATh HH(POPMAIINIO, KOTOpast SBISETCS MPOTUBOPEUMBON MIIM MOXKET ObITh HEJOCTOBEPHOI;



WCIO0JIb30BAaTh MPHU BHITIOJHEHUH YYEOHBIX 3a/JlaHUil HAyYHO--TIONMYJSIPHYIO JUTEpaTypy (GU3NYECKOTO COJACPIKAHHS, CIPABOYHBIC
MaTepHanbl, pecypchl ceTu VHTepHeT, BIajAeTh NMpUEMaMH KOHCICKTUPOBAaHUS TEKCTa, Mpeobpa3zoBaHus WHGOpPMAIUU W3 OJHOU
3HAKOBOU CUCTEMBI B JIPYT'YIO;

co3gaBaTh COOCTBEHHBIC THCBMCHHBIE W KpaTKWE YCTHBIE cOooOmeHus, o00o0mas wuHOOpPMANMI0O M3 HECKOJIBKUX HCTOYHUKOB
(U3HYECKOTO COCPIKAHMS, B TOM YHCJIC MyOJIMYHO MIPEIICTABIISITh PE3YIbTAThl MPOSKTHON MM UCCIIECAOBATEILCKON JCATEeIbHOCTH, TIPH
3TOM I'PaMOTHO MCTOJIb30BAaTh U3YyUYEHHBIN MOHATHIHBIN armapaT Kypca (pU3uKH, COMPOBOXK/IATh BHICTYILICHUE MTPE3CHTAIINECH;

MIPY BBITIOJTHCHUN YYEOHBIX MPOSKTOB U UCCIICAOBAHUN (PU3NICCKIX MTPOILIECCOB PACIIPENCISTh O0S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
MOCTaBJIEHHBIMU 3aJ[a4aMH, CJICJAUTHh 3a BHITIOJIHEHHEM IUIaHa JCUCTBUN U KOPPEKTHUPOBAThH €ro, aJIeKBATHO OLIEHMBATh COOCTBEHHBIN
BKJIQJI B IEATEILHOCTD TPYIIIIBI, BHICTPAaUBAaTh KOMMYHUKATUBHOE B3aHMO/ICHCTBHE, MIPOSIBIISS TOTOBHOCTh Pa3pemiaTh KOH(PIUKTHI.

K koniy oOyueHust B 9 kJjacce npeaMEeTHBIE Pe3yJbTaThl HA 0a30BOM ypPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH Y OOyUaAIOIIUXCS

YMCHHM:

UCIOJIb30BAaTh MOHSTHS: CHCTeMa OTcuéTa, MarephajibHas TOYKa, TPACKTOpPHUS, OTHOCUTEIBHOCTh MEXAHMYECKOTO JABM)KECHUS,
negopmanust (ymnpyras, IUlacTU4ecKasl), TPEHUE, LEHTPOCTPEMHUTENIbHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3Kd, LEHTP TKECTH,
abCoIIOTHO TBEpIOE TEJO, LEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHWYECKUE KoJieOaHWs W BOJIHBI, 3BYK, MH(Pa3ByK M
yIIbTPa3BYK, 3JEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JalbHO30PKOCTh, CHEKTPHI
WCIyCKAaHUS U MOTJIOLIEHUs, alb(da-, 0eTa- ¥ raMMa-u3JIydyeHus, U30TOIbL, epHas SHEPreTHKA;

pasnuyath SBICHUA (paBHOMEPHOE M HEPAaBHOMEpPHOE NPSIMOJIMHEWHOE JABI)KEHHE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHUE,
CBOOOJHOE TaJeHue TeJ, PaBHOMEPHOE IBM)KEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE Te€J, PEaKTHBHOE JABI)KEHHE, KojebaTelnbHOe
JBUKEHHE (3aTyxamolllie M BBIHYXKJCHHbIE KoJjeOaHus), pPE30HAHC, BOJHOBOE [IBU)KEHUE, OTPaKEHHE 3ByKa, MHPSIMOJMHEHHOE
pacnpocTpaHeHue, OTpakKeHUe M MPeJOMIICHUE CBETa, MOJIHOE BHYTPEHHEE OTPa’KeHHE CBETa, pa3ioKEHUe Oelloro cBera B CIEKTP U
CIIOKEHHE CIHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETa, E€CTECTBEHHAas pPaJUOAKTHUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOTO CIIEKTpa
U3ITy4eHHs) 10 OMHUCAHUIO WX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBJIICHHE;
pacrno3HaBaTh MPOSABICHUE WM3YYECHHBIX (PU3UYECKUX SIBICHUI B OKpYXalomem Mupe (B TOM yucie Qu3ndeckue SBICHUS B MPUPOJIE:
MPWIMBBI U OTJMBBI, JABWKeHUE IU1aHeT (COJIHEYHOW CHCTEMbI, PEaKTHMBHOE [IBI)KEHUE XUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSACEHUE, CEMCMUYECKUE BOJIHBI, I[yHAMH, 3XO, LIBETa TeJ, ONTHYECKHUE SIBICHUS B MPUPOJE, OHMOIOTUYECKOE
NeCTBHE BUAMMOIO, YIbTPa(UOIETOBOTO M PEHTIC€HOBCKOTO M3IIy4EHHUI, €CTECTBEHHBIN pagloaKTUBHBIA (DOH, KOCMUYECKUE JIY4H,
PaaMOaKTUBHOE H3JIYYEHHE NPUPOJHBIX MHHEpATOB, ICHCTBUE pATUOAKTUBHBIX H3IYYEHUH Ha OpPraHU3M 4YEJlIOBEKa), NMPH 3ITOM
MEePEeBOIUTH MPAKTUUYECKYIO 33/1a4y B YUeOHYI0, BBIJICIATH CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NUECKHUX SBICHUII;



OTIHMCHIBATh M3YYCHHBIC CBOMCTBA TEN W (PU3UYCCKHUE SBJIICHUS, UCTONIB3Ys (DU3MUECKUE BEIMYUHBI (CpPEeIHSISE M MTHOBEHHAS] CKOPOCTH
TeJla MPU HEPABHOMEPHOM JIBUXKEHUHU, YCKOPEHHE, NEPEMEILICHHUE, MYyTh, YIJIOBas CKOPOCTb, CWJia TPEHUS, CHJIA YOPYrOCTH, CHIIA
TSOKECTH, YCKOpEHUE CBOOOJHOTO TMAJCHHs, BEC Tela, HMITYJIbC Tela, HMITYJIbC CHJIbI, MEXaHH4YeCKas padoTa W MOIIHOCTD,
MOTEHIMAJIbHASL 3HEPTHUS TeJa, MOAHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, NMOTECHUHUAJIbHAS SHEPrUs CKATOW NPYXKHUHbBI, KHHETHYECKas
SHEPTHUsl, MOJIHAsI MEXaHWYeCKas YHEPrus, NMEPHOJ U 4acTOTa KOJeOaHU, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh
CBETa, IMOKAa3aTellb TPEJIOMIICHUS Cpelbl), MPU ONUCAHWUU TPABHIHHO TPAKTOBATH (DU3MUYECKUN CMBICI HCIOJIb3yeMbBIX BEIUYHH,
0003HAYCHHSI U CIUHUIBI (QU3NYSCKUX BEIMYMH, HAXOIUTHh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (DU3UYCCKYIO BEIHYMHY C JIPYTHMHU
BEJIMYMHAMH, CTPOUTDH IPaPUKHU U3yYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIINYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SIBIICHUS W TMPOIECCHI, MCIOJIB3YS 3aKOH COXpPAaHEHWs HHEPruu, 3aKOH BCEMHUPHOTO
TSATOTEHUS, MPUHLMI CYNEPIO3ULNA CUJI, TPUHIMUII OTHOCHUTENBHOCTH ['ammiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HUMITYJIbCa,
3aKOHBI OTPAKECHUS M MPEJIOMJICHHUSI CBETA, 3AKOHBI COXPAHEHHUS 3apsilOBOTO M MACCOBOIO YHUCEN MPH SACPHBIX PEAKUUAX, TPU 3TOM
JaBaTh CIOBECHYIO (DOPMYITHMPOBKY 3aKOHA U 3aITUCHIBATh €r0 MaTEMaTUYECKOE BEIPAKECHHUE,

O0OBACHATH (PU3MUYECKHUE TIPOIECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTyallMd MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITh TTPUYMHHO--CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHWE M3 2—3 JIOTHYECKHUX IIIaroB C OMOPOM Ha 2—3 M3y4eHHBIX CBOMCTBA
(buznyecKux ABJIECHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

pemiaTh pacuéTHBIE 3a/1a4M (ONMpPAIONIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH ), UCIIOJIb3Ys 3aKOHBI M ()OPMYIIBI, CBS3bIBAIONINE (PU3UICCKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayMl 3allMCHIBATh KPATKOE YCIOBUE, BBISBIATH HEJIOCTAIOIINE WU W30BITOYHBIC JAHHBIC,
BBIOMpATh 3aKOHBI U (HOPMYIBI, HEOOXOAMMBIC IS PEIICHHS, MPOBOJUTH PACUEThl W OICHHBATh PEATMCTUYHOCTH IMOJTYYCHHOTO
3Ha4YCHHS (U3UYECKON BEIIMUMHBI;

pacro3HaBaTh IPOOIEMBbI, KOTOPBIE MOXKHO PEITUTh TP TOMOITU (PU3UIECKUX METOJIOB, UCIIOJIb3YS OMMCAHKUE MCCIICIOBAHMUSI, BBIICISITh
MPOBEPSIEMOE TPEANOJIOKEHUE, OLICHUBATh MPABWIBLHOCTh IMOPSAJIKAa MPOBEACHUS UCCIEIOBAHUsA, JEaTh BBIBOJbI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOICHUH 1 OTIBITOB;

MIPOBOJUTH OTBITHI 110 HAOMIOICHUIO (PU3NUECKUX SIBICHUN WU (PU3HMUECKUX CBOMCTB Tel (M3y4eHHe BTOpOro 3akoHa HproTOHA, 3aKOHA
COXPaHEHHUs JHEPIrHH, 3aBUCHUMOCTb Iepuoja KoJieOaHWM NPYKUHHOTO MAasTHHKAa OT MAacChl Ipy3a M JKECTKOCTH MPYKHUHBI H
HE3aBHCHUMOCTh OT aMIUIUTYAbI MalbIX KOJIeOaHHH, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, pa3joKEHUEe OeIoro CBeTa B CIEKTD,
M3Y4YEeHHUE CBOMCTB H300pa)KEHUS B IUIOCKOM 3€pKaje M CBONCTB H300pakeHUs NIpeaMmeTa B coOuparonieid JMH3e, HaOII0JeHHE
CIUIOIIHBIX W JIMHEWYAThIX CHEKTPOB HW3ITY4YEHHs): CaMOCTOSATENbHO COOMpATh YCTAaHOBKY M3 M3OBITOYHOTO Habopa oOopymoBaHUs,
OTIMCHIBATh XOJI OTIBITA U €T0 PEe3yIbTaThl, GOPMYIUPOBATH BHIBOJIBI;



MPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX W3MEPEHUH, OMpeneNss CpeaHee 3HAaueHUE H3MepsAeMOi BeNWYHMHBI ((POKycHOE
paccrosiHre coOuparoIIell JIMH3bI), 000CHOBBIBATH BEIOOD cItoco0a u3MepeHus (M3MEpPUTEIHLHOTO MPUOopa);

IMpOBOAUTL HCCICAOBAHUC 3aBHCHUMOCTEH (1)I/ISI/II-ICCKI/IX BCJIMYMH C HCIIOJIB30BAHHUEM IMIPAMBIX I/I3MepeHI/Iﬁ (3aBI/ICI/IMOCTB ImyTn Ot
BPEMEHH TIPU PABHOYCKOPEHHOM JIBIDKCHUM 0O€3 HauaJbHOW CKOPOCTH, MEPHOja KOJeOaHWUN MaTeMaTHYeCKOro MasTHUKA OT JJIUHBI
HUTH, 3aBUCHMOCTH YIJja OTPaXKCHHUsS CBETa OT yIJia MaJeHHs M yriia MPEJOMICHHs OT yria MaJeHHWs): IUIAaHWPOBATh HCCIIECAOBAaHHE,
CaMOCTOSITEIIBHO COOMpaTh yCTAaHOBKY, (DMKCHPOBATH PE3YJIBTATHI MOJYYCHHON 3aBUCHMOCTH (DM3MUYCCKUX BEIMYMH B BUIC TAOIUI[ U
Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HCCICIOBAHMA,

MIPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEJIMYUH (CpEeIHss CKOPOCTh M YCKOPEHHUE Tella MPU PABHOYCKOPEHHOM [BUKEHHH,
YCKOpEHUE CBOOOJHOIO NajeHHUs, KECTKOCTh NPYKUHBI, KOA(P(UIMEHT TPEHUs CKOJIbXKEHUs, MEXaHuuyeckas padoTa U MOIIHOCTb,
JaCToTa U MEPHOA KoJie0aHnii MaTeEMaTUUECKOTO U IMPY>XUHHOI'0O MassTHUKOB, OIITHYCCKAs CUJia CO6HpaIOHICfI JIMH3BI, pa}lHO&KTHBHBIfI
(¢oH): MIaHUPOBATh H3MEPEHUs, COOMPATh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHATH M3MEPEHUs, CIEQys NpPeUI0OKEHHON
HHCTPYKIUH, BBIYHUCIATL 3HAYCHUE BCIIMYWHBI W AQHAJIM3HUPOBATH IIOJTYUCHHBIC PCE3YILTAThI C y‘IéTOM BaHaHHOI\/'I MOrpCIIHOCTHU
U3MEPEHUN;

coOroaTh MpaBuila TEXHUKU 0€30IIaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000PYAOBaHHUEM;

pa3nuuaTh OCHOBHBIC MPU3HAKM HM3Y4YEHHBIX (DHM3MUYECKHX MOAeneill: MaTepHalbHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOYCUHBIH
MCTOYHHK CBETA, JIyd, TOHKAs JINH34, IUTAaHETapHas MOJAENb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh NMPHHIMIEI ACHCTBHS M3YYCHHBIX NMPHOOPOB M TEXHWYECKUX YCTPOMCTB C OMOPON HAa WX OMUCAHUS (B TOM YHCIE:
CTIUZIOMETP, AATUYUKH MOJOKEHUS, PACCTOSHUS U YCKOPEHHS, PaKeTa, 9XO0JIOT, OUYKH, MEPUCKOI, (OTOANIapar, ONTHIECKHE CBETOBOIBI,
CIIEKTPOCKOI, JI03MMETp, Kamepa BuibcoHa), MCHONB3ysl 3HAHHUS O CBOMCTBaX (M3MUECKHUX SIBICHHH M HEOOXOJMMBIE (pU3NYECKHEe
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbI M CXEMATUYHBIC PUCYHKH M3YYCHHBIX TEXHHUYECKHX YCTPOWCTB, H3MEPUTEIBHBIX MPHOOPOB M TEXHOJIOTUYECKUX
IPOILIECCOB TPU PEIICHUU Y4eOHO--TIPaKTHYECKUX 3aad, ONTHYECKHE CXEMBl IS IMOCTPOCHUS M300paKeHHH B IUIOCKOM 3€pKajie U
coOuparomieii JIMH3e;

NPUBOJUTE NPUMEPH! (HAXOIUTh MH(OPMALKIO O MPUMEpax) MPaKTHYECKOTO HCIOJIb30BaHUs (U3MYECKUX 3HAHMH B TIOBCEJHEBHOW
KHU3HM Ui oOecrieueHust 0€30MacHOCTH Npu OOpallleHHH ¢ MpUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBBS U
COOITIO/IEHHUS HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH Cpese;

OCYIIECTBIISAITh TOMCK HMH(OpManuu (GHU3MYECKOro cojaepanus B VHTepHeTe, caMOCTOSTENbHO (HOpMYNUpPys MOUCKOBBIA 3arpoc,
HAXOJHUTh ITyTH OMNpPEACICHUS JTOCTOBEPHOCTH IIONy4eHHOW HMH(GOPMAIMM Ha OCHOBE HWMEIONIMXCS 3HAHWHW W JIOTIOJHUTEIBHBIX
HCTOYHHKOB;



WCIO0JIb30BAaTh MPHU BHITIOJHEHUH YYEOHBIX 3aJlaHUil HAyYHO--TIONYJSIPHYIO JUTEpaTypy (GU3NYECKOTO COACPIKAHHS, CIPABOYHBIC
MaTepHanbl, pecypchl ceTu VHTepHeT, BIaAeTh NMpUEMaMH KOHCICKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUM W3 OJIHOU
3HAKOBOU CUCTEMBI B JIPYT'YIO;

CO37aBaTh COOCTBCHHBIC NMHUCHbMEHHBIC W YCTHBIC COOOIICHHS HAa OCHOBE HMH(OpPMAIMKM M3 HECKOJbKHX HCTOYHUKOB (DU3HUYECKOTO
COJICpXKaHUsA, MYOJIMYHO TPEICTABIATh PE3yIbTaThl MPOEKTHONM WM MCCIEIOBATEIbCKON JAEATEIbHOCTH, TPH 3TOM T'PAMOTHO
WCIIOJIb30BaTh U3YUYCHHBIN MOHITUIHBINA anmapar u3y4yaeMoro paszzena (U3UKd U COMPOBOXK/IATh BBICTYIUICHUE MPE3CHTALNEH ¢ YIETOM
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIero Mupa
bubmmoreka [IOK
11 o - 2
M3MKa - fayka o npuapose https://m.edso0.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso0.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBECHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Paznen 3./IBu:keHne u B3auMojieiicTBue TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 1
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUs
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 10



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

8 KUIIACC

KosauyecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.TensioBble siBJIeHUS
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2.9/iekTpryeckne 1 MarHUTHbIE SIBJIEHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 5 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 1 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazueny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 12



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 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.Mexannueckue siBJIeHUA
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 1
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOoHBI COXPAHEHUS 10 2 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2.Mexannueckne KoJieOaHHUs ¥ BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 2 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 2
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3.2/ieKTpOMarHuTHOE 1M0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4.CBeToBble SIBJIEHUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [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

bubmuoreka [JOK
4.2 J 0 6 2
HHSBHIT OTITHACCITHE HPHOOPS! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 P 0 3 2
A3TIOAEHHE DEIOTO CBETA B CHEKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S.KBaHTOBBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
>3 AICPHEIE peaKtn https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3znen 6.I1oBTOPUTEIbHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 1 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
bubnuoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 20 https://m.eds0o.ru/ff0a5256



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/ff0a5256




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KounyecTBo yacoB Jlata usyuenus DieKTPOHHBIE
uugpoBbIe
Ne i/ Tema ypoka KouTpo/ibHbI IIpakTuyecku op
Bcero o0pa3oBaTejibH
e padoThI e padoTbl Mnax dakT
ble pecypchl
bubmmoreka [{OK
1 ®usnka — Hayka o IIpHpoJIe. 1 https://m.edsoo.ru/ff
SIBrieHnst MpUpOIBI 09f72a
bu6moreka [IOK
2 du3nyecKue ABICHUS 1 https://m.edsoo.ru/ff
09f72a
bu6mmoreka [IOK
U3MEpEHUE 09f72a
Ypok-uccnenoanue "N3mepenne bubmuoreka [JOK
TeMIepaTyphl Py MTOMOIITU https://m.edsoo.ru/ff
4 1 1
’KHJIKOCTHOTO TEPMOMETPA U 09f72a
JaTYMKa TeMIIepaTyphl"
MeTo/16l HAy4HOTO TTO3HAHUS. bubmmorexa [IOK
5 Onucanne pU3NIECKUX SBICHUI C 1 https://m.edsoo.ru/ff
. 09f72a
MTOMOIIBI0 MOJIEeH
Vpok-uccienoBanue "TIpoBepka bubmuorexa IIOK
6 TUIIOTE3BI: JaILHOCTD MOJIETA 1 1 https://m.edsoo.ru/ff
09f72a
[IapuKa, mymeHHOro



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

TOPU30HTAJIBHO, TEM 6OJIBIJ_IC, 4eM
OoJbIIe BHICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,

bu6mmoreka [{OK

7 JIOKA3bIBAOIINE TUCKPETHOE https://m.edsoo.ru/ff
09f72a
CTPOCHUE BEIEeCTBA
bubnuoreka
8 JIBMOKEHHE YaCTHI] BEICCTBA HOK
https://m.edsoo.ru/
ff0a013e
VYpok-uccinenoBanne «OMBITHI 110 bubmorexa IIOK
9 HAGTIOICHHIO TEMIOBOTO https://m.edsoo.ru/ff
0a5256
pacIIupeHUs Ta30By»
bu6mmoreka [IOK
10 ATperaTHble COCTOSIHHS BEIIECTBA https://m.edsoo.ru/ff
0a5256
Oco0eHHOCTH arperaTHbIX bubnmoreka
1 cocTostHMA Boabl. O000IIEeH E 10 LIOK
pazaeny «llepBonavanbHbIe https://m.edsoo.ru/
CBEJICHHS O CTPOCHUH BENIECTBA» ff0a0378
MexaHuueckoe IBUKEHUE. BHO61J2HOTeKa
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE 1
T https://m.edsoo.ru/
g ff0a05c6
bubnunoreka
OK
13 Ckopoctsb. EAVHHUIEI CKOPOCTH 1
P AHIT P https://m.edsoo.ru/
ff0a079c
14 Pacuer nytu 1 BpeMeHU ABUKEHUS bubnuoreka



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
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HOK
https://m.edsoo.ru/
ff0a0aed

bubmmoreka
15 Nuepunsa. Macca — mepa [HOK
WHEPTHOCTH TeIl https://m.edsoo.ru/
ff0a0c10
IInoTHocTh BemiecTBa. Pacuer BI/(I)(EHOTeKa
16 Macchl ¥ 00beMa Tela 10 ero 1
https://m.edsoo.ru/
IIOTHOCTH F0a0fee
JlaGopaTtopHnast pabota Eﬁ?ﬂmem
17 0] &
«OrnpeienieHue IIOTHOCTH TBEPIOTO htps://m.edsoo.ru/
rena 025256
bubnmoreka
18 Pemrenue 3agad mo reme LIOK
"IInoTHOCTH BemiecTBra" https://m.edsoo.ru/
ff0al23c
Cuila Kak XapaKTepHUCTHKA but6mmoreka IIOK
19 B3auMozeiicteus ten. Cra https://m.edsoo.ru/ff
0a5256
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yueHnue bubnunoreka [JOK
3aBUCUMOCTHU PACTSKECHUS https://m.edsoo.ru/ff
20 0a5256
(medopmaryin) Ipy>KUHBI OT a
MIPUIIOKEHHOM CHITBD»
bu6mmoreka [JOK
21 SIBnenne Tarorenus. Cuia TSHKECTH https://m.edsoo.ru/ff

0a5256
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

CBsi3b MEX]1y CHIION TSKECTH U

Bbubauoreka
HOK

22 Maccoii Tena. Bec tena. Pemenne
3agad no teme "Cuia Tsokectn" hitps.//m. edso0.ru/
A ff0al778
bubnuoteka
Cuiia TsHKeCTH Ha APYrux IUlaHeTax.
[HOK
23 du3nuecKue XapakTePUCTHKH
T https://m.edsoo.ru/
ff0a1502
bubnuoteka
24 Nsmepenue cun. lunamometp HOK
https://m.edsoo.ru/
ff0al8cc
bubnuoteka
25 Bec Tena. HeBecomocth [OK
https://m.edsoo.ru/
ff0al778
bubnuoreka
CrnosxeHue IByX CUJI, HallpaBJICHHbIX OK
26 10 OJTHOM TIPSIMOIA. .
- s LT https://m.edsoo.ru/
g yrou ff0ala70
bubnuoreka
97 Pemenue 3ana4 o reme LIOK
"PaBHogeiicTByrOImas cui” https://m.edsoo.ru/
ff0a5256
bubnuoreka
28 Cuna TpeHus u e€ Buasl. TpeHue B I[HOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/
ff0alb9c
29 JIaGopatopHas pabota «3yuenue bubnuoreka
3aBUCUMOCTH CUJIBI TPEHUS [HOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

CKOJIbKEHUS OT CUJIbI IABJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEIN

https://m.edsoo.ru/
ff0alcc8

bubnmmoreka
30 Pemenue 3agau Ha onpeneneHue [HOK
PaBHOJICHCTBYIOLIEH CUIIBI https://m.edsoo.ru/
ff0a5256
Pemenue 3amau o remam: «Bec bubnmmoteka
31 tenay, «I'paduueckoe nzoOpaxeHue IIOK
cuiy, «CHIIbI», https://m.edsoo.ru/
«PaBHOACHCTBYIOIIAS CHAID» ff0alde0
KonTtponpHas padoTa mo Temam:
«MexaHn4ecKoe IBIKCHUCY,
32 «Macca, INIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300pasKeHUE CHIDY,
«Cunbiy
bubnmoreka
33 Jasnenue. CiocoObl yMEHBIICHUS U L[IOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/
ff0a20a6
JlaBiaeHue raza. 3aBUCUMOCTD bubmorexa
34 JaBJIEHM ra3a oT 00bEMa, HOK
TemmepaTypH https://m.edsoo.ru/
ff0a2376
Ilepenaua naBiaeHust TBEPABIMU bubmmorexa
35 TEIIaMH, JKUIKOCTSAMH U Ta3aMM. HOK
3axon Tackas https://m.edsoo.ru/
ff0a25b0
36 JlaBJieHUE B )KUIKOCTH U Tas3e, bubnuoreka



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC HCFICTBPIGM CHIJIBI
TAXKECCTU

HOK
https://m.edsoo.ru/
ff0a2718

37

Pemenue 3anau o teme «JlaBienue
B JKHIKOCTH U rase. 3axkoH Ilackaisy

bubnuoreka
HOK
https://m.edsoo.ru/
ff0a2826

38

CooOmaromuecs cocyabl

bubnuoreka
[HOK
https://m.edsoo.ru/
ff0a2970

39

I'mppasnnuecknii npece

bubnuoreka
[HOK
https://m.edsoo.ru/
ff0a3136

40

Manowmertpsi. [TopuiaeBoit
SKAIKOCTHEIN HAacocC

bubnnoreka
LHOK
https://m.edsoo.ru/
ff0a5256

41

AtMocdepa 3emir ¥ MPUYUHBI €€
CYyIIECTBOBaHUS

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0a2b5a

42

Bec Bo3nyxa. AtmMmocdepHoe
JIaBJICHUE

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0a2b5a

43

N3mepenue atmochepHOTro
nasnenus. OneiT Toppudeu

Bbubaunoreka
LHOK
https://m.edsoo.ru/



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
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https://m.edsoo.ru/ff0a2da8

ff0a2da8

bubnnoreka
3aBuUCHUMOCTb aTMOC(hEepHOTro 1IOK
44 aBJICHUSA OT BLICOTHI Ha, OBHEM
s AP https://m.edsoo.ru/
MopA ff0a2fcd
bubnuoreka
45 Bbapomerp-anepous. AtmocdepHoe LIOK
JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/
ffOa2fc4
46 Pemenne 3amag mo teme "
AtmocdepHoe naBneHue"
. bubnuoreka
JlelicTBUE KUJIKOCTH W Ta3a Ha 10K
47 or €HHOE B HUX TeJIO.
A Py https://m.edsoo.ru/
pXUMEI0OBa CHUIa £60a3276
JlaGopaTtopHnas pabota bubnuoteka
48 «OmnpeneneHre BITATKABAOINICH LIOK
CHUJIBI, ICCTBYIOILICH Ha TEJIO, https://m.edsoo.ru/
MOTPY)KEHHOE B KHIKOCTHY ff0a33fc
bubnuoreka
JlaGopaTopHas paboTa 1o Teme OK
49 «BbIsICHEHUS YCIIOBHS TUTABJICHUS 1
https://m.edsoo.ru/
»
Tena B KUIKOCTH £f0a3514
bubnuoreka
LHOK
50 I1naBanue ten. BosgyxonnasaHue
Ay https://m.edsoo.ru/
ff0a3a96
bubnuoreka
51 Pemenue 3agau «ApxumenoBa cumay

[MOK



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/
ff09f72a

Pemienue 3a1a4 1o remam: bubmmoreka
52 «IInaBanue cynos. [HOK
BosgyxomiaBanuey, «/laBienue https://m.edsoo.ru/
TBEPABIX TEN, )KUAKOCTEU U ra30B» ff0a3654
bubnmmoteka
KonTponsnas pabora no teme
53 «/laBneHHEe TBEPABIX TEI LIOK
N P ’ https://m.edsoo.ru/
JKUJIKOCTEH 1 Ta30B» £0972a
bubnmmoreka
[HOK
54 M 0
examiecikad pabota https://m.edsoo.ru/
ff0a3f82
bubnuoteka
55 MomaocTs. EquHAIEI MOIIIHOCTH HOK
https://m.edsoo.ru/
ff0a3f82
Vpoxk-uccnenopanue "Pacuér Bubmmoreka [IOK
56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1 https://m.edsoo.ru/ff
s n 09f72a
MO bEME TIO JIECTHUIIS
bubmuoreka [JOK
57 IIpocTeie MexaHu3Mmel. Peryar. https://m.edsoo.ru/ff
PaBHOBecue cui Ha peruare 09f72a
Prryaru B TexHuKe, OBITY ¥ IPUPO/IE. bubnuoreka
58 JIaGoparopHas paboTa 05 I[HOK

«Hccnenosanue ycnoBuit
paBHOBECHS pblUara»

https://m.edsoo.ru/
ff0a478e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
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https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e

Pemenne 3amau 1o reme «Y CI0BUS

Bbubauoreka
HOK

59
PaBHOBECHS pblyara» https://m.edsoo.ru/
ff0a48a6
Koadduument moseznoro neictust bubnuoreka
MexaHu3ma. Jlaboparopuas pabora [HOK
60 . 0.5
«M3mepenue KIIJI HaknoHHON https://m.edsoo.ru/
MJIOCKOCTH ff09f72a
bubnuoreka
61 Pemenne 3anau no teme "Pabora, LIOK
mortHocTh, KIT" https://m.edsoo.ru/
ff0a4c48
bubnuoreka
Mexanudeckast SHEpTHsl.
62 Kunernueckas 1 noteHaibHas [OK
SHepriIs https://m.edsoo.ru/
ff0a4252
bubnuoreka
63 3aKOH COXPAHEHHs MEXaHUYECKON I[HOK
SHEpPruu https://m.edsoo.ru/
ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJILHOE ONIPECIICHHUE bubnuoTeka
64 U3MEHEHHs KHHETHYECKOU U HOK
MOTEHIIMAIBLHON SHEPTUU TIPH https://m.edsoo.ru/
CKATBIBAHMU TeJa 10 HAKIOHHOM ffOa4ffe
mI0cKoCcTH"
bubnuoreka
65 KonTposneHas paboTa o teme [HOK

«PaboTa 1 MOIIHOCTh. DHEPTHUs»

https://m.edsoo.ru/
ff0a4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a4c48
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https://m.edsoo.ru/ff0a4252
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https://m.edsoo.ru/ff0a4ffe
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PesepBHblit ypok. PaboTa ¢

Bbubauoreka
HOK

66 TEKCTaMH 110 Teme "MexaHn4eCcKoe 1
U https.//m.edsoo.ru/
bl ff0adee6
Pesepublit ypok. Pabora ¢ BP(I)(SIJEHOTeKa
67 TekcTamu 1o Teme "JlaBneHue 1 1
TBEPJBIX TEJI, JKUAKOCTEH 1 ra3oB" https://m.edsoo.ru/
pa » KA ffOa4ffe
. bubnuoreka
PesepsHbliit ypok. Pabora ¢ OK
68 TekcTaMH 110 Teme "PaboTa. 1 1
S ——" https://m.edsoo.ru/
HHHOCTE. JHEp ffOadffe
OBIIEE KOJJMYECTBO YACOB I1O 68 10

[TPOTPAMME



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

8 KUIIACC

KoaunyecTBO 4acoB J/1eKTPOHHbIE
Jara usyyenus
uudposbie
Ne n/m Tema ypoxka Kourposabueie | IlpakTuueckue
Bcero o0pa3oBaTejibH
padoTsbI padoThI
ble pecypchl
OCHOBHBIE TTOJIOKEHUS bubnuoreka
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 [HOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru
MOJITBEPKICHUS [ff0a5256
bubnuoreka
K
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1 1o
https://m.edsoo.ru/
ff0a4ffe
. bubnuoreka
Mogenu TBEPOTO, )KUJIKOTO H
. LHOK
3 ra3z000pa3HOro COCTOSTHUMN 1
BeLICCTRA https://m.edsoo.ru/
B ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO,
bubnuoreka
YKUJIKOTO U Ta3000pa3HOTo OK
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1 .
R —. https://m.edsoo.ru/
1OTCKYILAP £f09f72a
KHHETHYECKON TEOpUHU
bubnuoreka
5 Kpucranmmmaeckue u amopdHbie 1 LIOK
Teaa https://m.edsoo.ru/
ff0a5800
5 CMaumnBaHue ¥ KaMWUISIPHOCTD. 1 bubanoreka
IToBEpXHOCTHOE HATSKEHUE I[HOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

https://m.edsoo.ru/
ff0a5530

bubanorexa
7 TennoBoe pacuMpeHne u cxaTue HOK
https://m.edsoo.ru/
ff0aba26
bubanorexa
Temneparypa. CBs3b TEMIIEpaTyphl OK
8 CO CKOPOCTBIO TEIJIOBOTO 1
KON TACTI https://m.edsoo.ru/
I 1T ff09f72a
bubanorexa
9 Buyrpennss sneprusi. Crioco0sbl [HOK
W3MEHEHNs BHYTPEHHEN SHEPrun https://m.edsoo.ru/
ff0a5c60
bubnuoreka
10 Bunsr Tennonepenaun HOK
https://m.edsoo.ru/
ff0a6412
Ypok-koHbepeHus
" bubanoreka
[IpakTHueckoe UCIOIb30BaHIE OK
11 TEIUIOBBIX CBOICTB BEIIECTB U .
MATEDIANOR B LeIsX https://m.edsoo.ru/
P H ff0a65c0
sHeprocoepekeHus"
bubnuoreka
12 KomuuectBo Temnotel. Y neabHas LHOK
TEMJI0EMKOCTh https://m.edsoo.ru/
ff0a6976
YpaBHEeHHE TEIJIOBOTO OanaHca. bubnuoreka
13 TennooOMeH U TEIIOBOE [HOK

paBHOBECHE

https://m.edsoo.ru/



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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https://m.edsoo.ru/ff0a6412
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https://m.edsoo.ru/ff0a7088

ff0a7088

JlaboparopHas paboTa bubnunoreka
14 "UccnenoBanue sBICHUS IIOK
TETI000MEHa PU CMEIIMBAHUT https://m.edsoo.ru/
XOJIOTHOM U Topsueit BoAbI" ff0a6a98
Pacuer xosmmuecTBa TEIUIOTHI, bubnuoreka
15 HEOOXOMMOTO JJIsS HarpeBaHUs IIOK
TeJIa ¥ BBIACIISIEMOTO UM IIPU https://m.edsoo.ru/
OXJIAXKJICHUH ff09f72a
JlabopaTtopHnas pabota bubmmorexa
16 "OnpeneneHue yaeabHoi HOK
TEIJIOEMKOCTH BelecTna" hitps'//m.edso0.ru/
ff0a6bb0
bubnuoreka
17 DHeprus TOrMnBa. Y aeiabHast LIOK
TEIUIOTa CrOpaHus https://m.edsoo.ru/
ff0a7b5a
bubnuoreka
[InaBnenue u oTBEpACBaHUE
LHOK
18 KPUCTAJUTMYECKUX TeJ. Y IeTbHas
e — https://m.edsoo.ru/
ff0a71d2
JlaGopaTtopHas pabota bubsmorexa
19 "Onpenenenue yaenbHOM TEIIOThI HOK
HaBACHHs 5 A" https://m.edsoo.ru/
ff0a72fe
bubnuoreka
20 [TapooOpazoBanue 1 KOHIEHCAITHSI. LHOK

Hcnapenue

https://m.edsoo.ru/
ff0a740c
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https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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Kunenune. YaenpHas Temsora

bubnunoreka
mapooOpa3oBaHus U KOHICHCAIIHH.
21 3aBUCUMOCTb TEMIIEPATYPHI HOK
(bp P https://m.edsoo.ru/
KHIICHHUS OT aTMOC(EPHOTO Ff0a786¢
JABJICHUS fYareot
Brnaxnocts Bo3ayxa. bubnuoteka
29 JlabopaTtopHnast pabota [HOK
"Onpenenenre OTHOCUTEILHOM https://m.edsoo.ru/
BJI&YKHOCTH BO31yxa" ff0a7628
bubnuoteka
93 Pemenue 3aga4 Ha onpeneneHue HOK
BJIAKHOCTH BO3JIyXa https://m.edsoo.ru/
ff09f72a
[TpuHLKITBI PAaOOTHI TEMJIOBBIX bubnmorexa LHOK
24 neurateneif. [lapoBas TypOuHa. 22?752/ /m.edsoo.ru/ff
JIBurarenb BHYTPEHHETO CrOpaHus =8
KIIJI TermioBoro ABUTaTes. but6miorexa LOK
25 TeruioBeIe IBUTATENN U 3aIATA https://m.edsoo.ru/ff
. 09f72a
OKpYy>Xaromei cpeibl
bu6mmoreka [JOK
26 3aKOH COXpaHEHUS U MPEBPALCHUS https://m.edsoo. ru/ff
SHEPrUU B TEILIOBBIX MPOIIECCaAX 09f72a
[ToaroToBka K KOHTPOJBHOI paboTe Bubnuoreka
97 1o Teme "TernnoBble ABICHHUA. IHOK
N3meHeHne arperaTHbIX COCTOSTHUN https://m.edsoo.ru/
BeliecTsa" ff0a83f2
28 KonTposnpHas paboTa o teme bubnuoreka



https://m.edsoo.ru/ff0a786c
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"TermnoBble sIBIeHU. V3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTBa"

HOK
https://m.edsoo.ru/
ff0a86ae

Dnektpuzaius Ten. [[Ba pona

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

29
AIEKTPUUECKUX 3aPSI0B 09f72a
Vpok-uccne1oBaHue bubmmoreka [IOK
30 "JeKTPU3AIHA TN HHYKIHEH 1 https://m.edsoo.ru/ff
" 09f72a
MIPU COTIPUKOCHOBEHUH
bubnuoteka
31 B3anmonericTBue 3apspKEHHBIX TEIT. LIOK
3akoH Kynona https://m.edsoo.ru/
ff0a87e4
DIEeKTpUYECKOE IOJIE. bubnuoteka
32 HanpsikeHHOCTB 3J1EeKTPUYECKOro IIOK
noJia. [IpuHiun cynepno3uiuu https://m.edsoo.ru/
AJIEKTPUYECKUX TOJIEH ff0a8ala
bubnuoteka
Hocurenu snekrpruueckux 3apsaos.
. HOK
33 DneMeHTapHbIi 3apsaa. CTpoeHue
AToMA https://m.edsoo.ru/
ff09f72a
bubnuoreka
[IpoBOAHMKY U AUDIIEKTPUKH. OK
34 3aKOH COXpaHEHUS AIEKTPUUECKOTO 1
sapsia https://m.edsoo.ru/
bHA ff0agef6
bubnuoreka
35 Pemienne 3aga4 Ha mpUMEHEHUE LIOK

CBOMCTB QJICKTPUYICCKHUX 3apa10B

https://m.edsoo.ru/
ff0a90cc



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc

DNEeKTpUUYECKUH TOK, YCIOBUS €r0

Bbubauoreka
HOK

36 cymiecTBoBaHus. MICTOUHMKH
JHIECTEOR https://m.edsoo.ru/
AIEKTPUIECKOTO TOKA ff0a95ad
bubnuoteka
37 JleficTBUSI DIEKTPUIECKOTO TOKA HOK
https://m.edsoo.ru/
ff0a96b2
Vpok-uccienosanue "JleiicTBue bubmuorexa IIOK
38 3JIEKTPUYECKOTO TIOJIS Ha 1 https://m.edsoo.ru/ff
" 09f72a
MTPOBOTHUKH U JTUAIICKTPUKH
bu6moreka [IOK
39 ONEKTPUYECKUH TOK B METaIaXx, https://m.edsoo.ru/ff
KHUJIKOCTSIX M ra3ax 09f72a
bu6mmoreka [IOK
40 OneKTpuyecKas Hemnb 1 eé https://m.edsoo.ru/ff
COCTaBHBIE YaCTU 09f72a
bubnuoteka
Cuna Toka. JlabopaTopHas padora
41 "U3mepeHue u peryaupoBaHue 0.5 HOK
" https://m.edsoo.ru/
CHJIBI TOKQ £0a8bd6
DNEKTPUUYECKOE HAMPSIKEHHE. bubnmoreka
42 Bonbtmerp. JlaboparopHas paboTa 05 LIOK
"U3mepeHue u peryaupoBaHue ' https://m.edsoo.ru/
HanpsKeHus " ff0a9el4
ComnpoTuBieHHE TPOBOJHHKA. bubnnoreka
43 VY aenpHOE COIPOTUBIIEHHE [HOK

BCIICCTBA

https://m.edsoo.ru/
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ff0aa738

JlaboparopHas paboTa

" bubanorexa
3aBUCUMOCTD JJIEKTPUIECKOTO OK
44 COIIPOTHUBIICHHUS IIPOBOJAHMKA OT €TI0 1
JIMHBI, IJIOIIAAN [TIOTIEPEYHOIO https://m.edsoo.ru/
I , man "p ff0aa738
CEUYCHHS U MaTepuaia
bubanorexa
3aBHUCHMOCTE CHJIBI TOKA OT oK
45 HarnpspkeHus. 3akoH Oma s 1
ACTKA LI https://m.edsoo.ru/
yi I ff0aad4a
bubanorexa
K
46 Pemrenune 3amau «3axon Omay 1o
https://m.edsoo.ru/
ff0aa04e
bubnuoreka
IlocnenoBaTenpHOE U
LHOK
47 MapajieTIbHOE COCTUHCHUS
O — https://m.edsoo.ru/
poBOA ff09f72a
bubnuoreka
Pemrenue 3amau
LHOK
48 «[locnenoBarebHOE COEOUHEHUS
LDOBOLIIKOE https://m.edsoo.ru/
pOBOA ff0aaa58
bubnuoreka
49 Pemenne 3amau «llapamiensHoe LIOK
COCJIMHEHUS TPOBOJHUKOB» https://m.edsoo.ru/
ffOaadle
bubnuoreka
Pemenue 3a1ay Ha MpUMEHEeHHE
LHOK
50 3akoHa OMa AJ1s pa3IuyHOro

COCANHCHUA IMTPOBOAHHUKOB

https://m.edsoo.ru/
ff0aaf8a
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Pa0Gora 1 MOLIHOCTH

Bbubauoreka
HOK

ol AIEKTPUYECKOTO TOKA. 3aKOH
Tixoyns-Jlenma https://m.edsoo.ru/
Y i ff0ab124
JlaboparopHas paboTa BP(I;SIJEHOTeKa
52 "Onpenencane padbOThI U 1
MOIITHOCTH 3JICKTPHYECKOTO TOKa" itps://m.edso0. 1/
B P ff0ab3e0
DNEeKTPUUYECKUE LIETTH 1 bubnuoteka
53 MOTPEOUTEINN ANEKTPHUIECKOM [HOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/
3aMbIKaHUE ff0ab660
[ToaroroBka K KOHTPOJILHOM paboTe Euts
1o TeMe "DNEKTPUUECKUE 3apsibl. P(I)£H0TeKa
54 3apsoKeHHBIC TeJla  UX 1
B3auMoieicTBU. [loCcTOSTHHBIH htps.//m.eds00.1/
ACHETBITL 16 ff0abd2c
ANEKTPUYECKHI TOK
KounTponbnas pabora o teme Bt
"DnexkTpuuecKue 3apspl. HOIJEHOTeKa
55 3apsoKeHHBIC Tejla H UX 1
B3auMOieHCcTBUSA. [TocTOSTHHBIN hitps://m. edsoo.u/
A A ff0abea8
ANEKTPUYECKHI TOK
bubnuoreka
56 ITocTostHHBIE MAarHUTHI, UX LHOK
B3aUMOJICHCTBHE https://m.edsoo.ru/
ff09f72a
Ypoxk-uccnenosanue "N3yuenue bubmmorexa
57 P s e [{OK

OJIEN MOCTOSHHBIX MAarHuTOB"

https://m.edsoo.ru/
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ff0ac3d0

bubnuoreka
MarnuTtHoe 1mojie. MarHuTHOE MoJIe
HOK
58 3eMJiIi ¥ €ro 3HAYEeHHUE IS 5KU3HU
1A 3ente https://m.edsoo.ru/
ff0acOba
bubnmmoreka
OmneiT DpcTena. MarautHoe noJie
[HOK
59 ANMEKTPUIECKOT0 TOKa MarHuTHOe
HosTe KATYILKH ¢ TOKOM https://m.edsoo.ru/
y ff0ac1d2
[IpuMeHeHue 31eKTpOMarHiToB B bubnuoreka
50 texauke. JlabopaTopHas pabora 05 [HOK
"COopKa dIIEKTPOMArHUTOB U ' https://m.edsoo.ru/
HCIIBITAHUE €70 AEUCTBUA" ff0ac74a
DIEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcronp30BaHue
o bubnuoreka
AJIEKTPOIBUTATENICH B TEXHUIECKUX OK
61 YCTpOWCTBaX U Ha TPAHCIIOPTE. 0.5 1
JlaGopaTtopHas pabdora "U3mepenue https.//m. eds00.1u/
PATOpHAA P p ff0ac86¢
paboTHl U MOIIIHOCTH
AIEKTPUIECKOTO TOoKa"
Oubitel Papaes. 3aKoH bu6muorexa [IOK
62 ANIEKTPOMArHUTHOW UHIYKIIUH. https://m.edsoo.ru/ff
N 09f72a
pasuiio Jlenna
OnextporeHepatop. Crocoobl bubnnoreka [JOK
MOJTYYEHUS AIIEKTPUUECKON https://m.edsoo.ru/ff
63 SHEPTUH. DIEKTPOCTAHIINH Ha 09f72a
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEPrUu
64 [ToaroToBka K KOHTPOJBHOM paboTe bu6mmoreka [JOK
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110 TeMe "DNEKTPUUYECKUE U
MAarHUTHBIE SABJICHUS"

https://m.edsoo.ru/ff
09f72a

KonTponbHnas pa6oTa 1o Teme Bubnnoreka
65 "DIeKTPUYECKUE U MAarHUTHBIC 1 HOK
ABJICHUS" https://m.edsoo.ru/
ff0acb14
PesepeHbIii ypok. Pabora ¢ bubimorexa
66 TekcTamu 1o teme "TeruioBbie 1 HOK
SBJICHUS" https://m.edsoo.ru/
ffOacche
PesepeHbIii ypok. Pab6ota ¢ bubimoreka
67 Tekctamu 110 Teme "I1oCTOAHHBIH 1 LOK
o " https://m.edsoo.ru/
AMEKTPUICCKHI TOK
ffOacdcb
Pe3epBHeIii ypok. PaboTa ¢ bubimoreka
68 TEKCTaMU 110 TeMe "MarauTHele 1 HOK
aBieHus" https://m.edsoo.ru/
ff09f72a
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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9 KUIIACC

KoaudecTBo 9acoB

I[aTa H3YYeHU S 3J’IeKTp0HHbIe
Ne uudposbie
Tema ypoka Kourpoububie | IlpakTHyeckue
n/n Bcero 6 5 o0pa3oBaTe/ibHbIE
padoThI padoTsI MNnaaH daKT pecypebl
Mexanndeckoe JBIKEHHE. bubnuorexa LIOK
1 MaTebiATEHAS TOUKa 1 https://m.edsoo.ru/ff0
p 9f72a
Cucrema orcuera. bu6moreka [IOK
2 OTHOCHUTEIBFHOCTE 1 https://m.edsoo.ru/ffo
MEXaHUYECKOTO JBUKCHUS ad474
PaBHOMEpHOE MpsSIMOJTMHENHOE Bubmaotexa IIOK
3 . 1 https.//m.edsoo.ru/ff0
A adl9a
HepaBnomepHnoe bubmuorexa [JOK
4 NPAMOJIMHENHOE JBUKCHUE. 1 https://m.edsoo.ru/ff09
Cpennsisi © MTHOBEHHAs fr2a
CKOPOCTH
IIpamonuneinoe bubmmorexa [IOK
5 PaBHOYCKOPEHHOE JIBHIKEHHE. 1 https://m.edsoo.ru/ff09
y f72a
CKOpEHHEe
CkopocTh NPSMOJIMHENHOTO bubnmnorexa IIOK
6 PaBHOYCKOPEHHOTO [IBUKECHHMSI. 1 https://m.edsoo.ru/ff09
: 72a
pauK CKOPOCTH
bu6mmoreka [JOK
J1ab 0
7 " abopaTopHai pabotd 1 1 https://m.edsoo.ru/ff0
Ornpeznenenue yckopeHus Tea adb18
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[IPU PAaBHOYCKOPEHHOM
JIBIKEHHUH 110 HAKJIOHHOU
miockoctu"”

CBoboaunoe nagenue tei1r. OnbITh

bu6mmoreka [{OK

8 Camiies https://m.edsoo.ru/ff0
9f72a
PaBHOMEpHOE NBUXKEHHE 11O
bubmmoreka [{OK
okpyxHocTu. Ilepron n gacrora
9 oBpames. THeiHas i https://m.edsoo.ru/ffo
PATICHIA. 2e176
YTJIOBasi CKOPOCTH
IlenTpocTpemMurensHOE bubmmorexa [OK
10 ko peHHS https://m.edsoo.ru/ffo
YCKOp 9f72a
[TepBriit 3akoH HproTOHA. bubmmorexa [OK
11 BeKTOD CIIEL https.//m.edsoo.ru/ff0
p ae612
Bropoii 3akon HeroToHa. bubmmorexa [OK
12 PABHOLCHCTE s CIa https.//m.edsoo.ru/ff0
a yrotm ae’2a
Tpetuii 3akon HeroToHa. bubmorexa LHOK
13 CVICDIOSHIIIA CILI https.//m.edsoo.ru/ff0
yreprosut 2982
bubnuoreka [JOK
Pemenne 3agau Ha mpuMeHeHHe
14 https://m.edsoo.ru/ff0
3aK0HOB HerotoHa
aeb6e
bu6mmoreka [JOK
15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/ff0
aeca?2
16 Pemenue 3amau no teme «Cuna bubmorexa [IOK

https://m.edsoo.ru/ff0
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YIIPYTOCTH»

9f72a

JIaboparopHas paboTa

bubmuoreka [JOK

17 «OrnpeneneHne KeCTKOCTU https://m.edsoo.ru/ff0
NPY>KUHBDY aee28
bubmmoreka [{OK
18 Cuna TpeHus https://m.edsoo.ru/ff0
af738
Pemenne 3agau mo teme «Cuna bubmmorera [JOK
19 TpeHuD https://m.edsoo.ru/ff0
afa26
JlabopaTtopHnast pabota bubmuorexa [JOK
20 "Onpeneneane kodhdunmenHTa https://m.edsoo.ru/ff0
TPEHHUS CKOJIbKECHHS" af8be
Pemenue 3agau no reme bubmuorexa [JOK
21 "3akons! Hprorona. Cuiia https://m.edsoo.ru/ff0
ynpyroctu. Cuna tperus" afb8e
Cuna TSKeCTH U 3aKOH bubmuorexa [JOK
22 BCEMHUPHOTO TATOTCHHUSI. https://m.edsoo.ru/ff0
YckopeHnre cBOOOTHOTO MaIeHUS af044
bu6mmoreka [JOK
23 Pemenue 3agau .Y ckopenue https://m.edsoo.ru/ff0
9f72a
Pemenue 3agau no teme "Cuna bubnuoreka [JOK
24 TSOKECTH U 3aKOH BCEMUPHOTO https://m.edsoo.ru/ff0
TAroTeHus" af5f8
[TepBas kocMHUecKasi CKOPOCTb. bubmmorexa [JOK
25 HeBecoMOCTb 1 Heperpy3Kit https://m.edsoo.ru/ff0
af33c
26 PaBHOBecue maTepuanbHOW bubnuoreka [IOK
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TOYKH. AOCOTIOTHO TBEPOE
teno. PaBHoBecue TBEpAOro Tena
C 3aKPEIUIEHHON OCBIO BpalllCHUs

https://m.edsoo.ru/ff0
afe36

bu6mmoreka [{OK
27 MowmeHnT cunbl. LlenTp TsxecTn https://m.edsoo.ru/ff0
9f72a
bubmmoreka [IOK
Pemenue 3agau no reme
28 "MowerT cuer. Llerrp Tsikeci” https://m.edsoo.ru/ff0
- P b02b4
[ToaroroBka Kk KOHTPOJIBHON
" bubmuorexa [JOK
pabote mo Teme "MexaHn4YecKoe
29 I —— https://m.edsoo.ru/ff0
JIBIDICHTE. 8 b0408
TeN
KonTtponsHas paboTa o Teme bubnuoreka [IOK
30 "MexaHn4YecKoe IBHKEHUE. https://m.edsoo.ru/ff0
Bzaunmonetictue ten" b06ec
Nmnynec Tena. UMmnynbse cuibl.
bu6mmoreka [IOK
3aK0H COXpaHEHUS UMITYJIbCA.
31 https://m.edsoo.ru/ff0
Ynpyroe u Heynpyroe
N b07fa
B3aUMO/ICHCTBHE
" bu6mmoreka [JOK
Pemrenue 3amay nmo reme "3akoH
32 COXDAHCHIS HMIVIECA" https://m.edsoo.ru/ff0
P 4 b096c
Ypok-koHbepeHIus bubmuoreka [JOK
33 "PeakTuBHOE IB)KCHHE B https://m.edsoo.ru/ff0
IIPUPOJE U TEXHUKE" 9f72a
bu6mmoreka [JOK
Mexanudeckas paborta u
34 P https://m.edsoo.ru/ff0

MOIIIHOCTB

b0a84
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PabGota cuibl TSDKECTH, CHIIBI

bubmuoreka [JOK

35 https://m.edsoo.ru/ff0
YOPYTOCTH U CUJIbI TPEHUS b0dbs
bubmmoreka [{OK
36 P/3. «PaboTta u crtbl TpeHHS» https://m.edsoo.ru/ff09
f72a
bubmmoreka [{OK
37 CBsi3b HEPTHH U PAOOTHL. https://m.edsoo.ru/ff09
IloTeHnmanpHas SHEPIUA f72a
Kunernueckas sneprusi. brbmotexa LIOK
38 Teopema 0 KHHETHYECKON hitps://m.edso0.ru/ff09
SHEPTHH f72a
bu6moreka [IOK
39 3aKOH COXpaHEHHS SHEPI UK B https://m.edsoo.ru/ff09
MEXaHUKe f72a
Jlaboparopnas paboTa bubnuoreka [JOK
40 «3ydeHne 3akOHa COXpaHCHUS https://m.edsoo.ru/ff0
SHEPrUM» bl2fe
KonebarenbHoe ABMKEHUE U €TO Bubmmorexa LIOK
41 https://m.edsoo.ru/ff0
XapaKTePUCTUKHU b1858
3aryxaromue KojebaHusl. bubnuoreka [IOK
42 Brinyxaennbie KoneOaHusl. https://m.edsoo.ru/ff0
Pe3onanc b20f0
43 MareMaTH4ecKuii U IpyKUHHBII bubnuoreka [IOK

MasATHUKH

https://m.edsoo.ru/ff09
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f72a

Ypok-uccienoBaHue
«3aBUCHUMOCTH TIEpHOJIA

bubmmoreka [{OK
https://m.edsoo.ru/ff09

44
KOJIe0aHMH OT KECTKOCTH fr2a
MPYKUHBI K MAcChI TPy3a»
bubmmoreka [{OK
45 IIpesparenne sHEPrun Mpu https://m.edsoo.ru/ff09
MeEXaHNYECKNX KOJIeOaHmIX f72a
Pemenue 3anau «Onpenenenue bu6moreka [IOK
46 4acTOTHI U IEPUOAA KOJIeOaHU! https://m.edsoo.ru/ff0
MPY’KUHHOTO MASITHUKA» blaec
Pemenue 3agau bu6moreka [IOK
47 «MaTemMaTH4ecKoro 1 https://m.edsoo.ru/ff0
MPY>KUHHOTO MasITHUKA» b197a
MexaHndecKne BOJIHEL.
. bu6mmoreka [IOK
CBolicTBa MEXAaHUYECKUX BOJIH.
48 https://m.edsoo.ru/ff0
[IpoaonpHbIE U TOTIEPEYHBIC
b21fe
BOJIHBI
VYpok-koHpepeHIUA
" P Gep bu6mmoreka [JOK
MexaHu4uecKue BOJHEI B
49 .. N https://m.edsoo.ru/ff0
TBEpIOM Tee. CelicMuYecKue
| 9f72a
BOJIHBI
bubnuoreka [JOK
50 3Byk. PacripoctpaneHue n https://m.edsoo.ru/ff09
OTPaKECHUE 3BYKa f72a
51 Ypok-uccnenoBaHue bubnunoreka [JOK

"HalOnroneHue 3aBUCUMOCTH

https://m.edsoo.ru/ff09
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BBICOTHI 3ByKa OT 4acTOTHI"

f72a

I'poMKOCTB 3ByKa U BBICOTA TOHA.

bubmmoreka [{OK
https://m.edsoo.ru/ff09

52 o
AxyCcTHUECKUN PE30HAHC f72a
VYpoxk-koHpepeHius bubnuorexa [JOK
53 "VnbpTpa3Byk v HH(Pa3BYK B https://m.edsoo.ru/ff0
MIPUPOJIE U TEXHUKE" b23ca
[ToaroroBka Kk KOHTPOJIBHON
" bubnuoreka [JOK
o4 paboTe 1o Teme "3aKOHLI https://m.edsoo.ru/ff0
coxpaHeHus. MexaHndeckue b250
KoJieOaHusI ¥ BOJTHBI" T
KonTponbHas pabota o teme bubnuoreka [IOK
"3aKOHBI COXpaHEHHUS. https://m.edsoo.ru/ff09
> Mexannyeckue KoyeGaHus 1 f72a
BOJIHBI"
bu6mmoreka [IOK
56 DJIEKTPOMArHUTHOE IIOJIC. https://m.edsoo.ru/ff09
DNEeKTPOMarHUTHBIE BOJHBI f72a
bu6mmoreka [JOK
57 CBoiiCTBA AJIEKTPOMArHUTHBIX https://m.edso0.ru/ff09
BOJIH f72a
Ypok-koupepennus "Llkana
JIEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
58 Hcnonws3oBanue https://m.edsoo.ru/ff0
3JIEKTPOMArHUTHBIX BOJIH JIJIS b2fe6
COTOBOM cBs3U"
59 Ypok-uccnenosanue "M3yuenune bubnuorexa [IOK
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CBOMCTB 2JIEKTPOMAarHUTHBIX
BOJIH C MOMOIIBIO MOOUITBHOTO
tenedona"

https://m.edsoo.ru/ff0
b2c6e

Pemenue 3agau Ha onpeneneHue

bubmmoreka [{OK

60 YaCTOTHI U JUTUHBI https://m.edsoo.ru/ff0
3JIEKTPOMArHUTHOM BOJIHBI 9f72a
DneKTpoMarHuTHas pupoIa bubnuorexa [JOK

61 cBera. CKOpOCTh CBETA. https://m.edsoo.ru/ff0
BoanoBbie cBOMCTBa cBETa b31d0
Hcrounuku cBera.

I . bubmuorexa [JOK
PAMOJMHENHHOE

62 https://m.edsoo.ru/ff0
pacmpoCcTpaHeHHE CBETA. h3658
3armenust Conuua u JIyHsl
3aKOH OTpaXE€HHUS CBETA.

bu6mmoreka [IOK
3epkana. Pemenue 3amad Ha

63 https://m.edsoo.ru/ff0
MIPUMEHEHHE 3aKOHA OTPAYKEHUS

b38c4
cBeTa

bu6mmoreka [JOK
[Ipenomiienue cBera. 3akoH

64 https://m.edsoo.ru/ff0

MPETOMJIICHHUS CBETA

b3aea
[TonHOE BHYTpPEHHEE OTpAKEHUE

bubnuoreka [JOK
cBera. Mcronp30BaHKE MTOJTHOTO

65 https://m.edsoo.ru/ff0
BHYTPEHHETO OTPAXKECHHUS B b3c5e
ONTHYECKUX CBETOBOJIAaX

bubmuoreka [JOK

66 Pemenune 3agau «lIpenomnenue» https://m.edsoo.ru/ff09

f72a

67 VYpoxk-koHpepeHuus bubnuoreka [IOK
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"Ucnonp30BaHuE MOJHOTO
BHYTPEHHETO OTPAXKECHMU:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA

https://m.edsoo.ru/ff09
f72a

CBsI3B"
bubmmoreka [{OK
68 JIunzel. OnTuyeckasi CUjia JUH3BI https://m.edsoo.ru/ff0
b3f2c
. bubmmoreka [{OK
[TocTpoenue n3obpaxkeHuit B
69 I https://m.edsoo.ru/ff0
b444a
JlaGopaTtopHnast pabota
"Onpenenenrie GOKYCHOTO bubmmorexa [OK
70 . https://m.edsoo.ru/ff0
PACCTOSIHUS W ONITUYCCKOM CHITBI b4206
cobuparorei JTMH3bI"
Ypok-koHpepeHIus bubnuoreka [IOK
71 "OnTuyecKkue TUH30BEIC https://m.edsoo.ru/ff0
npudopsr" cOav7e
r bu6mmoreka [JOK
J1a3 KaK ONTHYECKasl CHCTEMa.
72 Iverie https://m.edsoo.ru/ff0
Y b4684
bu6mmoreka [JOK
Vpok-koudepenums "dedexto
73 P Pepenuuns */led " https://m.edsoo.ru/ff0
3penusi. Kak coxpaHuTh 3peHHe
9f72a
Paznoxxenue Oenoro cBera B
bubnuoreka [JOK
cnektp. OnbiTel HproTOHA.
74 https://m.edsoo.ru/ff0
CrnosxeHune CeKTpaIbHBIX cOfdc
uBeToB. Jucnepcus cBera -
75 Pemenne 3agau «BorHOBEIE bu6mmoreka [JOK

CBOMCTBA CBETA »

https://m.edsoo.ru/ff0
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c0e2a

VYpok-npaktukyMm "BosHOBbIE

bubmuoreka [JOK

76 CBOJICTBA CBETA: MCIIEPCHS, hitps://m.edsoo.ru/ff09
" fr2a
uHTephepeHus 1 AudpaKus
bubmmoreka [{OK
77 Omerter Pesepdopra n https://m.edsoo.ru/ff09
IJIaHEeTapHas MOJIENIb aToMa f72a
bubmmoreka [{OK
78 IMocrynaTer bopa. Mozens aroma https://m.edso0.ru/ff09
bopa f72a
Hcnyckanne u norjioneHue bu6moreka [IOK
79 cBera aToMOM. KBaHTEL. https://m.edsoo.ru/ff0
JIuHeityaTbie CEKTPbI cl44c
bu6mmoreka [IOK
Pemenue 3agau «CnekTopsl
80 " https://m.edsoo.ru/ff0
WCITYCKaHHUSI » 1550
bu6mmoreka [JOK
81 PannoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/ff0
cl1672
CTpoeHne aTOMHOIO siapa Brbmaoreka LJOK
82 q pJ'IOHHaH MOTEIE pa- https://m.edsoo.ru/ff0
YK A cl8ac
bubmuoreka [JOK
PannoakTuBHBIC MpeBpaIeHUSI.
83 https://m.edsoo.ru/ff0
HM3oTonbl
clal4g
) bu6mmoreka [JOK
Pemienue 3agad mo reme:
84 https://m.edsoo.ru/ff0

"PannoaktuBHBIE peBpaleHus"

clb4a
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85

IIepuon nomypacnazna

VYpoxk-koHpepeHuus

bubmuoreka [JOK

86 "PagnoakTHBHBIC U3ITYyICHHS B https://m.edsoo.ru/ff0
MpUpOJE, MEAULIMHE, TEXHUKE" c2126
SnepHble peakyy. 3aKOHbI bubnuorexa [JOK
87 COXpPaHEHUS 3apsAOBOTO U https://m.edsoo.ru/ff0
MAacCOBOI'O YHCEII clc58
35 bubnuorexa [JOK
HEPrus CBS3M aTOMHBIX SJIEP.
88 https://m.edsoo.ru/ff0
CBs13b Macchl U SHEPTUH
cld7a
P bubmuorexa [JOK
eIIeHue 3a/1a4 10 TeMe
89 " epHbIe DeaKimn" https://m.edsoo.ru/ff0
AIEPHHIC peartt 9f72a
Peakuyu cuHTE3a 1 IeTICHAS bubmuorexa [JOK
90 snep. IcTouHnKYM SHEpruu https://m.edsoo.ru/ff0
CouHiia 1 3B€31 cle88
VYpoxk-koudepennus "AnepHas bubmuorexa [JOK
o1 sHepreTuka. JlefcTBus https://m.edsoo.ru/ff09
PaZMOaKTUBHBIX U3ITyYEHHUI Ha f72a
JKUBBIE OpraHu3Mbl"
[ToaroToBka Kk KOHTPOJIBLHOM bu6mmoreka [JOK
pabore 1o Teme https://m.edsoo.ru/ff09
92 "DJIeKTPOMAarHUTHOE TOJIE. f72a
DNEeKTPOMAarHUTHBIE BOJHBIL.
KBanToBbIe siBneHusA"
KonTponeHas paboTa o teme bubnuoreka [IOK
93 "DJIeKTpOMarHUTHOE TOJIE. https://m.edsoo.ru/ff09

DNEeKTPOMAarHUTHBIE BOJIHBI.
KBauroBrie saBienus"

f72a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

[ToBTOpenue, obodIIeHNE. bubmoreka [IOK
94 JIabopaTopHbie pabOTHI IO KypCy https://m.edsoo.ru/ff0
"Bzaumoneiicteue Ten" c245a
[ToBTOpenue, oboOIICHNE.
Pemienue pacueTHbIX 1 bubnmorexa [TOK
95 P https://m.edsoo.ru/ff0
KaueCTBEHHBIX 3a7a4 110 TeMe 2572
"TenoBble npouecchl” -
[ToBTOpEHue, 06001IEeHNE.
bubmmoreka [{OK
Pemrenne pacyeTHbIX U
96 https://m.edsoo.ru/ff0
KaueCTBEHHBIX 3a/1a4 110 TeMe 222
"KIIJI TerioBsIX ABUrarenci'
[ToBTOpEeHue, 0600IIEHNE.
bu6moreka [IOK
Pemrenne pacueTHsIX u
97 https://m.edsoo.ru/ff0
Ka4yeCTBEHHBIX 33J1a4 110 TEME c2b30
"KII/ snexrpoycTtaHOBOK"
[ToBTOpEHnue, 06061IeHNE. bubnuoreka [IOK
98 JlaGopaTopHbie pabOTHI 1O KypCy https://m.edsoo.ru/ff0
"CBeToBbI€ sIBJICHUSA" c2c52
[ToBTOpEHME, 06OOIICHNE.
bu6mmoreka [JOK
PaboTa c TekcTamu 1o Teme
99 " https://m.edsoo.ru/ff0
3aKOHBI COXpPAHCHHS B
j c2d6a
MEXaHUKE
[ToBTOpenue, 060061IeHNE. bubnnoreka [JOK
100 PaboTa ¢ TekcTamu 1o Teme https://m.edsoo.ru/ff0
"Konebanus u BoaHBI" c2e82
IToBTOpenue, oboOIIeHNE. bubnuoreka [IOK
101 PaboTa c TekcTamu mmo Teme https://m.edsoo.ru/ff0

"CBETOBBIE SIBJIEHUS"

c3044



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

[ToBTOpenue, obodIIeHNE.

bu6mmoreka [{OK

102 Pabota ¢ Tekcramu 1o Teme 1 https://m.edsoo.ru/ff0
"KBanrtoBas u saepHas ¢uszuxa" 9f72a
OBLIEE KOJIMYECTBO YACOB I10 102 20

[TPOTPAMME
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